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HosicHuTeIbHAS 3alIUCKA

[Iporpamma kypca «MCKycCTBEHHBIN MHTEUIEKT» COCTaBJICHA JUIsA 7 Kjacca B cOOTBeTCTBUHU ¢ TpeboBaHusMH PI'OC ocHOBHOTO 00IIEeTo
oOpazoBanus (mpuka3 MunmnpocserieHust Ne 287 ot 31 mas 2021 r.), ¢ yueToM NpeeMCTBEHHOCTH MPOrpaMM HAa4aJIbHOTO, OCHOBHOT'O M CPEIHETO
obuiero obpaszoBanud. [IporpamMma mpenHasHaueHa Jjsl NPOAOKEHUS OOYy4YEHHS OCHOBAM HMCKYCCTBEHHOI'O MHTEIJIEKTa M OPHUEHTHPOBAaHA Ha
aHaJIu3 TaHHBIX, BBEJICHNUE B MAIIMHHOE O0y4YeHHE HA YIIyOJIeHHOM YpOBHE. 3a MMOCJIeTHUE NECATUICTUS BO MHOTUX 00JIACTSIX HAYKH U UHIYCTPUU
CTaJIi HaKaIIuBaThCs OOJbLIME OOBEMBI JAHHBIX, a TAKKE CTAJIM PAa3BUBATHCSI METO/(bl MAIIMHHOIO O0y4YEHUS, TO3BOJISIOIINE U3BIEKATh U3 ATUX
JAHHBIX 3HAHUSI U SKOHOMUYECKYIO MOJb3Y.

EnuneiM conepkanneM KypcoB 06a30BOro M yriyOJI€HHOTO YPOBHEH SIBISIOTCS OCHOBBI MporpamMmmupoBanus Ha Python, ananu3 maHHBIX Ha
Python. [lyis yriayOieHHOrO ypOBHSI MPOrpaMMO IMPEIyCMOTPEHO BBEACHHE B MalinHHOE oOyueHue Ha Python. OcHoBomosararomieit TeMoit
SIBJIICTCS BBEJICHUE B ITporpamMmMupoBanne Ha Python. ChopmupoBanHbIe y yuanuxcs 3HAHHUS ¥ YMEHUS B 00JIaCTH IporpaMMupoBaHus Ha Python
OyAyT B JaJbHEHIIEM HCIIONb30BaHbI MIPH W3YUYEHUH aHAIM3a JAHHBIX HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHM M MAlIMHHOTO OOydYeHHs Ha
ypoBHE cpemHero obmero obpa3oanus. DataScience — oHa W3 cambIX MPOTPECCUBHBIX 00JIACTEH B MpPOrpaMMHUpPOBAaHUU ceroiHs, a Python —
CaMblii IOMYJISIPHBIA ¥ PacIIPOCTPAaHEHHBIHN S3bIK, UCIIOIB3YEeMBIN JUIsl aHATM3a TaHHBIX. He yauBHUTENbHO, 4TO ABE 3TH 00JIACTH 3HAHWHA aKTHBHO
U3YYalOTCSl U MPUMEHSIOTCS CIIEUUAIUCTaMU JJIsl TIOCTPOSHUS MPEIUKTUBHBIX MOJENeH, Bu3yainzauuu U paboTsl ¢ AaHHbIMH. Kypc mo3Boaut
y4YalmMcsi OCBOUTh OCHOBHbIE MHCTPYMEHTHI paObOThl M MPUCTYIUTh K IOCTPOEHHUIO MoJiele u paboTe ¢ JaHHBIMU. B Xoz1e ocBoeHus yueOHOro
MaTepuaia Kypca y ydanmxces GopMupyercs yCTOWYUBBIA HHTEPEC K U3YUSHHIO TaHHOM TeMBI U 3aKIaIbIBaeTCs 0a3a /Ui MPOIOJDKEHUS H3yUeHU ST
METO/I0B MAaIlIMHHOTI'O O0Y4EHUs Ha YpOBHE CpeIHEro ooiiero o0pa3oBaHusl.

[IporpamMma pa3paboTaHa B COOTBETCTBHUM C OJHMM W3 JTUAAKTHUECKUX NPUHIUIOB — MPHHIMIIOM THpeeMcTBeHHOcTH. ConepikaHue
MpOorpaMMbl HAaXOAWTCA B TECHOM CBA3M C MaTepuajoM [Uisi HadajdbHOro o0IIero oOpa3oBaHUs, a TakKe SIBISETCS HEOOXOIUMBIM IS
MOCTIEIYIOIEr0 N3y4YeHUsl Ha YPOBHE CpPEeJHEro obiero obpa3oBaHus. DTO — JMHHUA s3blka mporpamMupoBanus Python, ocBoenue koToporo
HAYMHAETCS B OCHOBHOM INIKOJIE, U CKBO3HAS JTMHUS MAIIMHHOTO OOYUY€HUs, OCBOCHHE KOTOPOTO HAYMHAETCS Ha IMPOIMEACBTHYECKOM YPOBHE B
HA4aJIbHOM ¥ OCHOBHOM LIKOJIE U IPOJOJDKAETCS Aalee B CPEAHEN LIKOIIE.

K 3aBepmieHuto oOy4deHHS TO MpOrpamMMe ydaliuecs ITOJDKHBI MOHMUMATh AaKTyaJlbHOCTh aHaiu3a JaHHBIX, €r0 OCHOBHBIC OOJACTH
MPUMEHEHHS U METOJIbl peanu3anuu. [Iporpamma mpeamnonaraeT, yTo y ydamuxcsi OyeT copMUpPOBAHO IEIOCTHOE MPEACTaBICHNE 00 aHaln3e
TAHHBIX, pealli3allii METOIOB aHallu3a JaHHbBIX Ha s3bike Python, ero cepax nmpumeHneHus.

JanHbpIil Kypc omupaeTcs Ha (yHIaMEHTAIbHbIE NUJAKTUYECKHUE MPUHIUIBI, TaKHe KaK MPaKTHKO-OPUEHTHPOBAHHOCTh, HAYYHOCTh W
JOCTYIHOCTh, II€JIOCTHOCTh W HENPEPBIBHOCTh, a TaKK€ HHHOBALMOHHBIE METOJbl MPOOJIEMHO-Pa3BUBAIOIIETO W CMENIAHHOTO OOYYeHHS,
[IPOrpaMMHO-TIPOEKTHOTO M MCCIIEIOBATEIBCKOIO MOAX00B. B KOHIIE KaKI0ro ypoka MpUCYTCTBYIOT BOIIPOCH! U 33JaHMsI, MHOTHE U3 KOTOPBIX
OpPUEHTUPOBAHBI HA KOJIJIEKTUBHOE 00CYXK/I€HUE, TUCKYCCUH, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHUSI.

Ocoboe MecTo B peanu3alud MPOrpaMMbl OTBOAMTCS BUACOJIEKIMSAM, OHJANH-pecypcaMm, TpeHaxepaM. Bce 3To co3maer HeoOXoauMble
ycioBusi st (OPMUPOBAHUS CaMOCTOSITEILHOCTH B IJIAHUPOBAHUM Y4YeOHON IEsTeNbHOCTH, B OpraHM3ali y4eOHOTO COTPYIHUYECTBA, B
pacmpenieieHud poJied TMpu  pelleHud Y4yeOHbIX 3agad u  npobieM. HeoTbemiemoll 4YacThi0 TpOrpaMMbl  SIBISIETCS  MPOEKTHas
NesITeIbHOCTh 00 y4YaIOLIUXCS.



W3ydyeHue pa3nuuHBIX AacleKTOB aHajldu3a JaHHBIX IIO3BOJUT CQOPMHUPOBATH Yy YyYaIIMXCA CHOCOOHOCTh K aHAIMTUYECKON U
MIPOTHOCTUYECKON JAesTenbHOCTU. [loMck OTBETOB Ha MpOOJIEMHBIE BOMPOCHL, pELIEHHE MPOOJIEMHBIX M HCCIEI0BaTEeNIbCKUX 3aJaHMid,
WHTETPUPOBAHHBIX B COZEpXaHHe, HANpaBiIeHO Ha (POPMHPOBAHHE Yy YyHAIIUXCS IEJIOCTHOIO CHUCTEMHOTO MBIIUICHHUS, KOTOPOE MO3BOJUT UM
OLICHUTh C(HOPMUPOBAHHBIN KPYI MOCTOSHHBIX MHTEPECOB M OCYILECTBUTH OCO3HAHHBIN BBIOOp JalibHEWIIEH 00pa30BaTeIbHOW TPACKTOPUU U
poheccCHoHaNTBEHOT0 CaMOOTIPEACTICHUS.

Heap u 3apaun kypcea. ['naBHas 1enp Kypca — JaTh ydaluMmcsi 0a30Boe MpecTaBlieHne 00 aHalu3e NaHHBIX U pealn3alliid OCHOBHBIX
METOJIOB aHaJli3a JIaHHBIX U MAIIMHHOTO oOyueHus Ha si3bike Python, mo3HakOMUThH ¢ TEPMUHOJIOTHEN MCKYCCTBEHHOI'O MHTEIUIEKTAa U HAYYUTh
MIPUMEHATHh HEKOTOPBIE U3 €r0 METOJIOB JUIsl PELIEHUS MPAKTUYECKUX 3a/1a4.

LeneBas aynuropus Kypca.Yyaiuecs 7 Ki1accoB 0011e00pa3oBaTeIbHBIX HIKOJL.

Mecto kypca «VICKyCCTBEHHBI HHTEJUIEKT» B y4eOHOM IUIaHe. YPoku Kypca «VICKYCCTBEHHBIM HMHTEIUIEKT» MOTYT HMPOBOAMTHCA B 7
KJIaccaX B KAUECTBE BHEYPOUHOMU JIEATEIBHOCTH (BO3MOXKHBIE (POPMBI: (PaKyIbTATUB, KPYKOK U IIpoYee).

IleHHOCTHBIE OPHMEHTHPHI COAEPKAHUSA U PEATU3ALMHU POrPAMMbI

CopepxaHue NporpamMmbl HOCUT MEXIUCLUUIUIMHAPHBIA XapakTtep. EcTecTBEeHHbIM 00pa3oM BBIMJISAMT €r0 BO3MOXKHAs MHTErpauus c
IMCUUIUIMHAMHE  TpeAMeTHoW obOmactn «MaremaTnka W uH(pOpMaTHKa». Pa3BUTHE JIOTMYECKOTO W aJTOPUTMHYECKOTO MBIIIJICHHS,
OCYIIECTBIISIEMOE Ha YPOKax IO 3TUM JUCIHILIMHAM, CIYXKHUT 3a1a4e (HopMUpOBaHMsS HEOOXOAMMOM OCHOBBI, HA KOTOPOH B JanbHEimemM OyneT
OCYIIECTBIICH MEPEX0]] K MAITMHHOMY O0YYEHHIO Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHuUs.

UYepes ncnonb30BaHKUE PA3IMYHBIX JAaTACETOB U AHAIM3 JaHHBIX CUHTE3UPYIOTCS 3HAHUSA U YMEHMS y4alllUXCs, IOJy4YEHHbIC MMH HA YPOKax
reorpaduu, GpU3NKH, OMOIOTUHU U IPYTHX.

HeorbeMiemoil yacTpi0 IpOrpaMMbl SIBISI€TCSl peanu3aliisl MPOEKTHOro Mmeroaa oOydeHus. IIporpammoil mpeaycMOTPEHO BBIOJIHEHHE
TaKMX MPOEKTOB Kak «CTaTUCTUYECKUH METOJ| aHajiu3a JaHHBIX», «Pa3muuHble BapUaHThl MPOTPaMMHPOBAHUS LUKIMYECKOIO aJIrOpUTMan,
«Hauana mnporpammupoBanus Ha Pythony». IIpoekTsl mo cBoeil AMAAKTUYECKON CYIIHOCTH HallelieHbl Ha (QOpMUpOBaHUE CIIOCOOHOCTEH,
MO3BOJISIIOMIKX (G (EKTUBHO NEHCTBOBATH B PealibHOM skM3HEHHOU cuTyauuu. O0nanas UMHU, ydaliecs MOTyT aJJalTUPOBAThCS K U3MEHSIOIUMCS
YCIIOBUSIM, OPHEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAIIHIX, pA00TaTh B KOMaH IE.

[Ipu paboTe Hajx NMPOEKTOM MOSABISETCS HCKIIOYMTEIbHAS BO3MOXKHOCTH (POPMHMPOBAHUS Y Yy4alllUXCs KOMIIETEHTHOCTH pa3pelieHUs
npo6eM (TMOCKOJIBbKY 00s3aTeNbHBIM YCIOBUEM peaiu3allii METO/a MPOEKTOB B IIKOJIE SBJISAETCS PElIeHHE YYallMMCcs COOCTBEHHBIX MpoOiieM
CpeACTBaMU MPOEKTA), a TAKIKE OCBOCHUE CIIOCOOOB JAEATEIbHOCTH, COCTABISIONIMX KOMMYHUKATUBHYIO U HH(POPMAITMOHHYIO KOMIETEHTHOCTH.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4e0OHOro Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3y/bTaTaM OCBOEHHUS O00YJaloIIUMKCS OCHOBHOW 00pa30BaTeNIbHONM MPOrpaMMbl CPETHEro OO0Iero
o0pa3oBaHMs: TMYHOCTHBIM pe3yiabTaTaM (Tabnuna 1); MeTanpeaAMEeTHBIM pe3yibTaTtaM (Tabmuia 2); mpeaMeTHbIM pe3yabTaTam (Tabmuna 3).

Taoéauna 1
JINYHOCTHBIE Pe3yJbTAThI

TpedoBanne ®I'OC Yem nocruraercs

JlnuHOCTHBIE pe3ynabTaThl, OOECIEeUMBAIONIME aJanTalui oOydaromerocss K | Pa3zmensr

M3MEHSIOIINUMCS YCIIOBUSIM COLIMAIIBHOM U IPUPOIHOU CPEJIbI: «BBeneHne B MCKYCCTBEHHbBIM HHTEIIEKT,

YMEHHUE paclo3HaBaTh KOHKPETHBIC TPUMEPHI TIOHATHS 110 XapaKTePHBIM Ipu3HaKaM, | «OCHOBBI mporpaMMupoBanus Ha Pythony,

BBITIOJTHSATH ONEPAIlMH B COOTBETCTBUU C OMPEICIICHUEM U IPOCTEHIIMMU CBOMCTBaMHU | «AHanu3 JaHHbIX Ha Pythony, «BBenenue B MmammaHOE 00yueHUE Ha




MOHATHUSA, KOHKPETU3UPOBATh MOHITHE MPUMEPAMU, UCIOJIb30BATH IMOHATHE U €ro
CBOMCTBA TMpH pELIEHUWH 3a7ad, a TaKkKe ONepupoBaTh TEPMHUHAMU U
MIPEJICTABJICHUSIMY B 00JIACTH KOHIICTIIIUY YCTOWYHUBOTO PA3BUTHUS

Python»

HGHHOCTI/I HAaY4YHOI'O ITIO3HAHUAA:

OBJIaJICHUC OCHOBHBIMH HaBbIKaAMH I/ICCJICI[OBaTeJILCKOI\/JI ACATCIIBHOCTH, YCTAHOBKA Ha
OCMBICJICHUE OIIbITA, Ha6J'II-0I[CHHI>i, INIOCTYIIKOB M CTPEMJICHUC COBCPIICHCTBOBATH
IMYTHU DOCTHIKCHUSA MHANBUAYAJIbHOTO U KOJUICKTUBHOI'O 6J1arononyq1/151

Paznensl «Ananm3 manHbpix Ha Python», «BBemeHue B MammHHOE
oOyuyenue Ha Python»

Taoauua 2

MeTal’[pe)IMeTHbIe pe3yJabTaThbl

TpedoBanne PI'OC

Yem gocTuraercs

YMeHne caMOCTOSTENBHO IUIAaHMPOBAaTh IIyTH [OCTHIKEHUS LE€IU, B TOM 4YHCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hamboisee 3(h(HeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX M N103HABaTEIbHbIX 33J1au.

HpOGKTHHC 3aJaHusg

Vmenue OLCHMUBAThL IMPAaBUJIbHOCTL BLIIIOJHCHUA y‘~I€6HOfI 3aaa4u, COOCTBCHHEIC
BO3MOXHOCTH €€ PCIICHUSI.

Paznen «Ananu3 nanaeix Ha Pythony

YMeHue omnpenensTh MOHATHSA, CO3/aBaTh OOOOIICHHS, YCTaHaBIMBATh AHAJIOTHH,
KIacCU(UIUPOBaTh, YyCTAHABIMBATH NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOHTH
JIOTUYECKHUE PACCYXKIEHUS, YMO3AKIIOUeHHUS! (MHIYKTUBHBIC, NEIyKTUBHBIE H TIO
aQHaJIOTWH) U JEJIaTh BHIBOJIBI.

Pa3znen «Ananus nansbix Ha Python»

Vmenue co3aaBaTb, MMPUMCHATL U Hp606paSOBBIBaTI> 3HaKM M CHMBOJIbI, MOACIN U
CXCMBbI UIs1 pCHICHUSA y‘IC6HBIX U IIO3HABAaTCJIbHBIX 3a1a4.

Pa3znen «Ananus nansbix Ha Python»

dopMuUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B obsactu ucrnonbs3oBanus UKT (MKT-
KOMIIETCHIIHNH).

Pa3znen «Ananus nansbix Ha Python»

Taoauna 3

IIpeaMeTHbIE pe3ybTaThl

TpedoBanne PI'OC

Yem pocTuraercs

dopmupoBanre WHOOPMAITMOHHOW M aNTOPUTMUUYECKON KYJIBTYpHI, (POPMHPOBAHUE
NpPEJCTaBICHUs O KOMIIBIOTEPE KaK YHUBEPCAIbHOM YCTpoiicTBe 00pabOTKH
uH(pOpMallMK, pa3BUTHE OCHOBHBIX HAaBBIKOB M YMEHHIl  HCIIOJIb30BAHUS
KOMIIBIOTEPHBIX YCTPOMCTB.

Pa3nensl
«OcHOBBI IporpamMmupoBanus Ha Python»
«Ananm3 naHHbBIX Ha Pythony

dopmMupoBaHUE TPEICTABICHUS 00 OCHOBHBIX M3y4aeMbIX MOHATUSAX (MH(pOpMarms,
QJITOPUTM, MOJIENb) U UX CBOMCTBAX.

Paznensr  «OcHOBBI mporpamMupoBanust Ha Python», «Ananmms
naHHbIX Ha Pythony, «BBenenue B MammuHoe oOyuenue Ha Pythony

Pa3zButue anropuTMHYECKOrO MBIIUICHUS, HEOOXOAUMOTo i MpodeccHoHaNbHOM
JeSITEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHUH COCTaBUTh U 3alKcaTh
QITOPUTM Ul KOHKPETHOTO  HCIOJNHUTENs; (HopMUpOBaHHE 3HaHUH 00

Pazmenst «Anamu3 nanHeix Ha Python», «OcCHOBBI MammHHOTO
o0yJeHUS»




AITOPUTMHUYECKUX KOHCTPYKIUAX, JIOTUYECKUX 3HAYCHUAX U ONEPALMIX; 3HAKOMCTBO
C OJHHMM M3 A3BIKOB IPOTPAaMMHPOBAaHUS M OCHOBHBIMH AITOPUTMHYECKUMU
CTPYKTYpaMU — JIMHEHHOM, YCIOBHOM M LIMKIMYECKOM.

dopmupoBaHue yMEHUN (popmanu3alnuu U CTpyKTypupoBaHus uHbopMaiuu, ymenus | Pazaensi

BBIOMPATH CIIOCOO MpeCTaBICHHs JaHHBIX B COOTBETCTBUU C ITOCTABJICHHOW 3a/1a4eid
(Tabnuupl, cxembl, rpaduKH, AUAarpaMMbl) C HCIOJIB30BAaHHEM COOTBETCTBYIOIIMX

MIPOrPaMMHBIX CPEJICTB 00PabOTKU JAHHBIX

«OcHOBBI TporpammupoBanusi Ha Python», «Anamu3
nanHbIx Ha Pythony, «BBenenue B MmammuHoe o0y4yenue Ha Python»

dopMHUpOBaHUE HABBHIKOB M YMEHMH 0€30MacHOTO M IeIecO00pa3sHOro IMOBEICHUs
npu paboTe C KOMIBIOTEPHBIMH HpOrpaMMaMd M B ceTH VIHTepHeT, yMmeHus
co0JII01aTh HOPMbI MH(POPMALIMOHHON STHKHU U MpaBa

Paznen «BBeaeHue B HICKYCCTBEHHbBI UHTEIUICKT»

YUYEBHO-TEMATHYECKHH ILIAH

Taoauna 4
«HcKyccTBEHHBIH HHTEJLIEKT)

Ne HaunmeHoBaHMe TeMBbI Kpartkoe cogep:xxanue Bujbl yueOHoOM qeTeIbHOCTH
n/n
1. Beenenue 8 U1 u MO
1.1. BBenenue B MamMHHOE 00y4yeHUE [IporHo3upoBanue, aHaius, Ananumuyeckas: IOUCK OTBETOB Ha BOIPOCHI
oOyueHue, NaHHbIe, TPU3HAKHY, YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TTPU
AJITOPUTM, UCKYCCTBEHHBIM UHTEIIEKT, pEelIeHNN OCTAaBIEHHBIX 3a/1a4.
MaimHHOe oOy4denue, datascience. Kommynurxayuonnas: xomanaaasi pabota, OTBETHI Ha
BOIIPOCHI YUUTEIIS, UTPOBAs PAKTHUKA.
Ilpaxmuueckas: ydactue B Urpe, paborta ¢ UrpOBbIM
TPEHAKEPOM.
Pegpnexcusnas: pedrekcus METOIOM «6 LTSI
1.2 Posb MICKYCCTBEHHOTO MHTEJUIEKTA B KU3HU Ortuka U, 3TH4HOE TpUMEHEHNE Ananumuyeckas: TOUCK OTBETOB HA BOIIPOCHI

4eJI0BEKa: ITUKA U PErYIHPOBAHUE

WU, orBeTcTBeHHOCTH MU,
perynuposanue M.

YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TTPU
pEIIeHNN TOCTAaBIEHHBIX 3a/1a4.
Kommynukayuonnas: xomanHasi paboTa, OTBETHI Ha
BOIIPOCHI YUUTEIS.
IIpakmuueckas: pelIeHHE KeNca, y4acTUe B UIPE.
Peghnexcusnas: oTBeThl Ha KOHTPOJIBHBIE BOIPOCHI

2.0cHOBBI s13bIKa IporpamMmupoBanus Python




2.1.

AnroputMmbl B ucioaHUTEH. CIIOCOOBI
3aIKCy aIrOPUTMOB

Hcnonuutens, anropuTM.
Cnoco0ObI 3aNTUCH AITOPUTMOB:
CJIOBECHBIN, TOCTPOYHBIN, OJI0K-CXeMa,
nmporpamma.
JIvHeHbIH, pa3BETBISAIOMIMUICA U
UKJIMYECKUI alTOPUTMBI.

Ananumuyeckas: TIONCK OTBETOB Ha BOITPOCHI
YUHUTEIIsA, CAMOCTOSITEIIbHBINA MTOMCK HH(POPMAILIUH TTPH
PEIICHUHU IMOCTABJICHHBIX 3a1a4.

Kommynuxayuonnas: pabota ¢ UTPOBBIM
TPEHAXKEPOM.
Hpaxmuqecmﬂ: OTBCThHI HAa BOIIPOCHI, pCIICHUE
npeajiaracMbix Sa,I[aHI/Iﬁ Ha A3BIKE IIPpOIrpaMMHUPOBaHUA
Python.

Peghnexcuenas: 3anonnenue mucta pedekcuu

2.2 OO1u11e cBeieHus O A3bIKE Hcropus s3bika Python, Ananumuueckas: MOUCK OTBETOB Ha BOIIPOCHI
nporpamMupoBanus Python KOMITMJIUPYEMbIE U UHTEPIIPETUPYEMBIE | YUUTEJIs, CAMOCTOSTEIbHBIN OUCK MH(DOPMALIUH ITPU
SI3BIKU, JIOCTOMHCTBA M HEJOCTATKU pELICHUH [TOCTaBJIEHHBIX 3a/1ay.
Python. Kommynuxayuonnas: pabora B kKoMaHIax U (W)
[loHATHE NaHHBIX, TUIIBI JAHHBIX: UH/IMBU/YaJIBHO.
1eJIble, BEILIECTBEHHbIE U CTPOKOBBIE. IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHHUE
[TonsTHE IEpeMEeHHON, pa3HULA IIPEAJIaraéMbIX 3aIaHUM HA A3bIKE IPOrPaMMUPOBAHUS
MEXK]1y IEPEMEHHON U KOHCTAHTOM. Python.
Pedghnexcuenas: 3anonnenue aucta peiekcuu
2.3 Opranu3zanys BBOJa U BbIBOJIA JAHHBIX ®ynkuus print(), mpaBuia ee Ananumuyeckas: IOUCK OTBETOB Ha BOIPOCHI
ucnosyib3oBanus. OmmoKky npu YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TTPU
UCIOJIb30BaHUU QYHKIMH print(). pELIEHUH TOCTABJICHHBIX 3a/a4.
Tunsimanueix: int, float, str. Kommynurxayuonnas: pabora B KoMaHax U (FITH)
[IpuBeneHre TUIIOB ¢ TOMOIIbIO MHIAUBUAYAIIBHO.
COOTBETCTBYIOIIMX PyHKIHH (int(), Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, PEIIEHUE
float(), str()). ®yukuus type(). npeJiaraeMbIX 3aJjaHui Ha S3bIKe TPOrPaMMUPOBAHHUS
Omneparop prCBavBaHMS. Python.
[TpaBuiia UMEHOBAHUSI IEPEMEHHBIX. Peghnexcuenas: 3anonnenue nucta peaekcuu
Oynkuus input(), mpaBuiia ee
ucnoip3oBanus. Heo6xoaumocTthb
IIPUBEIECHNUS LIEJIOUHUCICHHBIX aHHBIX K
THUIy int mocje BBoja
24 AJropuTMHUYECKasi KOHCTPYKIIUS Tuner nansaeix B Python, AHnanumuyeckas: TOUCK OTBETOB HA BOMPOCHI

«CJIICAOBAHHUC

apu(dMeTHUECKUE OnepaTopbl, 1ecTBUS
C MIepEeMEHHBIMU. AJITOPUTM, BUJIBI

YUUTENS], CAMOCTOSATEIbHBIN MOMCK HH(OPMAIMU TIPU
pELICHUH TIOCTABJIICHHBIX 3a/a4.




AITOPUTMOB, OCOOCHHOCTH JTUHEHHOTO
ajropuTMa, OJI0K-cXema.
biiok-cxema TMHEHHOro airopuT™Ma.

Kommynuxayuonnas: pabota B KoMaHIaX U (W)
WH/IUBUYAIIEHO.
Ilpakxmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHHUE
npeJyiaraeMbIX 3a/IaHui Ha SI3bIKE TPOrPaMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonnenue amucta pedekcuu

2.5 [IporpammupoBaHue THHEWHBIX aJITOPUTMOB brok-cxeMa JIMHEHHOTO anropuTMa. Ananumuueckas: MOMCK OTBETOB HA BOTIPOCHI
[TporpamMMupoBaHue JTHHEHHBIX YUUTEIIs,, CAMOCTOSITEIIbHBIN MOUCK WH(OPMAIMH TIPU
QITOPUTMOB, apu(mMeTHIecKue PCIICHUH TTOCTABJICHHBIX 3a]1a4.
OIepaTophbl, NIEPEMECHHBIC Kommynukayuonnas: pabora B KOMaHaax u (HIIH)
WH/IMBUIYAIIbHO
Ilpakmuyeckas: OTBETHI HA BOIIPOCHI, PEIICHHUE
npe/iaraeMbIX 3a/IaHuil Ha SI3bIKE TPOrPaMMHUPOBAHUS
Python.
Pegnexcuenas: 3anonHenue aucta pedackCuu
2.6 Anropur™MuyecKas KOHCTPYKIUS Pa3BeTBnsromuiics anroputm, 0J10K- Ananumuyeckas: IOUCK OTBETOB Ha BOIPOCHI
«"'BETBJICHHE) cXeMa BETBJICHHS, ONIEPATOPhI YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUU TIPU
CpaBHEHHMS. pEIIeHNY TOCTaBIEHHBIX 3a/1a4.
Ycnoeubie onepatopsl if, if-else, Kommynurxayuonnas: padbota B KoMaHIaX U (KJIHN)
NpaBUJIa 3aIMCH YCIOBHBIX WHIWBUTYIEHO.
OTIepPaTOpOB. Ilpakmuyeckas: OTBETHI HA BOMIPOCHI, pEIICHHE
npeJylaraeMbIX 3a/IaHui Ha S3bIKE TPOrPaMMHUPOBAHUS
Python.
Pedghnexcuenas: 3anonnenue nucta peiexkcuu
2.7 [TomHast popma BeTBICHHS bnok-cxema BeTBIEHHUS. Ananumuyeckas: TIOUCK OTBETOB Ha BOIIPOCHI

[TonHbIM yCIOBHBIN oniepaTop,
IIpaBUJjIa 3allACH ITOJTHOTO YCIOBHOTO
omeparopa

YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUK TTPU
pEIIeHNN TOCTAaBIEHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KoMaHAax v (UIH)
WH/IUBUYaJIBHO.
IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHHUE
IpeUlaraeMblX 3a/laHuil Ha sI3bIKe TPOrpaMMHUPOBAHUS
Python.

Pegrexcusnaa: 3anonHenue JucTa peduiekcuu




2.8

[TporpamMmmupoBaHue pa3BeTBISIONINXCS
AJTOPUTMOB. Y CJIOBHBIM ONIEPaTOp

[IporpammupoBaHue JIMHEHHBIX
aJITOPUTMOB, apupMeTHIECKHE
orepaTophbl, IEPEMEHHbIE

Ananumuyueckas: TOUCK OTBETOB HA BOTIPOCHI
YUUTEIIs, CAMOCTOSTEIBHBIN MOUCK WH(OPMAIMH TIPU
pEIICHUH TTOCTABJICHHBIX 3a]1a4.

Kommynuxayuonnas: padbota B KoMaHIaX U (HJIH)
WH/IUBUYAJIbHO.
Ilpakxmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHHUE
npe/iaraeMbIX 3a/IaHui Ha SI3bIKE TPOrPaMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonnenue mucta pedekcuu

2.9

HpOCTbIe " COCTAaBHBIC YCJIOBUS

PasBetBisromuiics anroputm, 010K-
CXeMa BETBIICHUS.
Jlornueckue onepaTopsl, COCTaBHbIE
YCIIOBHSL.
VY ci10BHBIN OIlepaTop

Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI
YUYHTEIs, CAMOCTOSTEIbHBIA OUCK HH(POPMALIH TIPU
pELICHUY MTOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnasn: pabora B KoMaHIax U (W)

WHIUBHIyaJIEHO.

IIpakmuueckas: OTBETHI Ha BOIIPOCHI, PEILICHNE
npeJylaraeMbIX 3a/IaHui Ha S3bIKE MTPOTPaMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue aucta peiekcuu

2.10

AnropurMuyecKkas KOHCTPYKIUS
«11oBTOpeHuEy. [IporpaMMupoBaHye UKIOB C
3a/laHHbIM YCJIOBUEM MPOAOKEHNS pabOThI

Omnepatop while B Python, cunaTakcuc
omneparopa while

Ananumuyeckas: NOUCK OTBETOB HA BOIIPOCHI
YUUTEIs, CAMOCTOSTEIBHBIN MOMCK WH(OPMAIMH TIPU
pEIICHUH TTOCTABICHHBIX 3a/1a4.
Kommynukayuonnas: pabora B KoMaHIax U (UJIN)

WH/INBUYAIIEHO.

IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHHE
npeJyIaraeMbIX 3a/IaHui Ha SI3bIKE TPOTPaMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue nucta pediekcun
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[TporpamMupoBaHre MUKIOB C 3aIaHHBIM
YUCIIOM TTOBTOPEHMI

Omneparop for B Python, ¢pynkmus
range(), cuHTaKkcuc GyHkiuu range().

Ananumuyeckas: TIOUCK OTBETOB Ha BOIIPOCHI
YUUTEIs, CAMOCTOSTEIBHBIN MOUCK WH(OPMAIMH TIPU
PEIICHUH TTOCTABJICHHBIX 3a/1a4.

Kommynuxayuonnas: pabota B koMaHIaxX U (HJIH)
WH/IUBUYAIIEHO.
Ilpaxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHUE
mpeyiaraeMbIX 3aJJaHii Ha S3bIKE TPOrPaMMHUPOBAHUS




Python.

Pegrexcuenas: 3anonaenune aucta pedaekcuu

2.12 IIpoexr «Pa3nuyHble BApUAHTHI [{uknMYecKuil aIrOpUT™M, aIIrOPUTM Ananumuyeckas: IOUCK PELLICHUS IOCTABICHHON
IIPOrPaMMHUPOBAHUS LIUKINYECKOTO while, anroput™m for, mpaBuia 3anucu 3a/1a4H.
aIropuTMa LUUKINYECKUX anroputMoB B Python Kommynuxayuonnasn: pabora B KoMaHIax U (M)
MHIUBUAYAIBHO.
Ilpakxmuueckas: penieHre TPOEKTHOM 3a1a4u.
Peghnexcuenas: 3anonnenue mucta pedekcuu
2.13 [Tpoekt «Hauana nporpaMMUpOBaHUSI» Tunsl JaHHBIX, IEpEMEHHBIE, Ananumuyeckas: B mpoliecce CUCTeMaTU3aINH
(GyHKIIUU, MAaTEMaTUYECKUE U 3HAHUH.
JIOTUYECKHE ONEePaTOPhI, BUIIBI Kommynurxayuonnas: npu pabote B KOMaHax.
aIrOPUTMOB, YCIIOBHBIH OmepaTop, Ilpaxmuueckas: B paboTe MO CO3AaHUIO BU3YaJIbHOM
oneparop for, oneparop while. KapThl 3HaHUU. Peghiexcusrnas: 3aNI0JIHCHHUE JIUCTA
pedaexcun
3.Anaim3 nanHbIix Ha Python
3.1 Hayka o manabpIX. CTpYKTYpPBI TaHHBIX JlaHHbIE, HayKa O TaHHBIX, OTKPBITBIE | AHarumuyeckas: aHaTN3 TPAKTOBOK MOHSTHS «HAYKa O
JTAaHHbIE, UICTOYHUKH JTaHHBIX, JTAHHBIX»; IOMCK OTBETOB HA IPOOJIEMHBIE BOIPOCHI
CTPYKTYPHI TaHHBIX (CTEK, MacCHB, YIUTETIS.
odepesib, XdUI-TabauIa) Kommynuxayuonnas: o0Cyx1eHU€ TPAKTOBOK ITOHATHS
«HayKa O JTaHHBIX», OTBETHI HA BOIIPOCHI YUUTEIS.
IIpakmuueckas: paboTa B MUKpOrpymmnax Ha 1 stamne
ypoKa (BBIIOJIHEHUE 3aJaHHsI HA ONPOBEPKEHUE HITU
(akTHUECKOE MOATBEPXKIEHUE OJHOTO U3 TE3UCOB);
MIOUCK MTPUMEPOB CAUTOB-UCTOYHUKOB JAHHBIX;
pelieHue npooJeMHbIX 3aaHUH.
Pegnexcusnaa: 3anonnenue aucra pegiekcuu B KOHIE
ypoKa
3.2 Pabota co cuckamu Python CTpyKTypHI TaHHBIX, CIUCKH, CIUCOK, | JKkcnepmuas: 0OCYXICHUE TOMANTHETO 3aJaHUs U €TO
AIIEMEHT CIHCKa, MHJIEKC, OLICHKA.

OTpHUIIaTENIbHAS WHICKCAITUs

Ananumuyeckasn: ananu3 TpoOJIEMHOM CUTyalluu 00
OpraHU3aIMy XpaHEHUs JaHHBIX (Ha TPUMEpaXx);
Harnucanue kona (3Tam 2 ypoka).
Ilpakmuueckas: penienne MpoOJIEMHBIX 3aJaHUH,
npakThueckas padota (dtam 3 ypoka).




Kommynuxayuonnas: OTBETH Ha BOMPOCHI YUUTES,
y4acTHE B TPYNIIOBOM OOCYKJIEHUH TIPH BHITIOJHEHUH
3aaHUH.

Pegnexcuenas: 3anonHenue nucta peaekCu B KOHIIE

ypoKa

3.3

bubmmoreku Python. bubnmuoreka Pandas

[Touck, ounctka, mpeoOpa3zoBaHue,
opraHusanus u cOop JaHHBIX,
OubnmoTeka s3bpIKa
IPOrpaMMHUPOBAHUS, OMOIHMOTEKU
Python, 6ubnmoreka Pandas, ummnopt
O6ubIMoTEK

Ananumuueckas: TIOUCK OTBETOB HA MPOOIEMHBIE
BOMPOCHI (HampuMep, MPOBECTH aHAIOTHUIO OMOIMOTEKN
S3bIKA IPOTPAMMHUPOBAHUS ¢ OOBIYHOIN OMOIMOTEKOI),

COCTABJICHME IIaHA JEHCTBUM 110 U3YYECHUIO U
aHaJIN3y JaHHBIX.

Ilpakmuueckas. BBIOTHEHUE TPAKTUYECKON PAOOTHI.
Kommynuxayuonnas: OTBETbI HA BOIIPOCHI YUUTES,
ydacTue B TPYIIIOBOM OOCYKICHUHBHITIOTHEHHOTO

JIOMAIIHETO 33JIaHUS ¢ B IPOLECCE BBIMOJHECHUS
3aJlaHNH.
Pedghnexcuenas: 3anonnenne nucta pedekCHu B KOHIIE

ypoka

3.4

CrpykTypsl nanHbIX B Pandas

[Touck, ounctka, mpeoOpazoBaHue,
OpraHu3zaius 1 cOop JaHHBIX,
CTPYKTYphI JaHHbIX B Pandas,

CTPYKTYpa AaHHBIX Series

Ananumuueckas: aHaaU3 BHITOJHEHHBIX JOMAITHUX
3aJJaHUM, BBIIOJTHEHUE 33/1aHUH 110 CTAaHIUSM.
IIpakmuyeckas: BHINOTHEHNE 33JaHUH 110 CTAHIUSIM,
BBINOJIHEHHUE TECTA.
Kommynukayuonnas: OTBEThI Ha BOIPOCH! YUHUTEIS,
y4acTHe B TPYMIIOBOM OOCYKIEHUUIIPU BHITIOJIHEHUH
3aJaHuH.

Pedghnexcuenas: 3anonnenue aucta peekCHu B KOHIIE

ypoKa

3.5

Crpykrypa nannbix Dataframe

Crpykrypa nansbeix DataFrame,
CJIOBaphb, CUCOK, GyHKIwms read csv,
Mmeto bl head u tail

Oxcnepmuas: TOUCK M 0OCYXKIEHNUE OMIHOOK 10
pe3yibTaTaM BBITIOJHEHUS 3aaHU
Ananumuueckas: aHaJIA3 BBIIOJHEHHBIX MPAKTHYECKUX
3aJJaHUH, MOUCK OIMIMOOK U UX 0OOCHOBAHHE, aHAIH3
¢parmenTa kona (3aganue 4).
Ilpakmuueckas. BBIIOJHEHUE 3a/IaHUM HA CO3/IaHUE
o0bekTa DataFrame u3 cioBaps U U3 CIIMCKa CIIMCKOB
(1 aTan ypoka), BBIIOJHEHUE 3aIaHUI HA CYUTHIBAHUE U
BBO/JI JaHHBIX, aHAJU3 KoJa U T.1. (2 u 3 3Tansl ypoka).
Kommynuxayuonnas: 0TBETbl Ha BOIPOCHI YUUTEIS,




ydacTue Bo (ppoHTaIBHOM Oecesie ¥ rpymnimoBOM
00CYXICHUHUTIPH BBHITIOJTHEHUH 3a/IaHUM.
Pegnexcusnas: 3anonneHue aucta peiekCuu B KOHIE

ypoKa

3.6

bazoBrie onepanunu C Ha60paMI/I JaHHBIX

HNudopmanus o qaHHBIX, METOIBI info 1

describe, ynuCI0OBBIC U KATETOPHATHHBIC
MPHU3HAKHU, arperupyronue GyHKIHH:

value_counts, unique, nunique, groupby

MeTo bl min(), max() u mean(),
00bEeTMHEHNE TAOJIHUI C TOMOIIIBIO
METOJIa merge, mapaMeTpsl on U how

Ananumuyeckas: TIpU BHIIOTHEHUN TIPAKTUIECKOTO
3aJ]aHHs HA YTCHHE JaHHBIX U3 TaOIUIIBI HHOpMAaIH
00 urpokax GpyrOOJbHBIX KIyOOB, B TOM YHCIIE C
npumMeHenueM Metoy describe(); mpu BHITOTHEHUN
3aJ]aHMs HA MCCIIEJIOBAHUE arperupyonmx GyHKIUH.
Ilpakmuyeckas: ipy BHIIOTHEHNH 33/1aHUH, B TOM
YHCIIe CAMOCTOSATENBHBIX M UCCIIEA0BATELCKUX
MIPaKTUYECKHUX PadoT.
Kommynurxayuonnas: yaactue Bo ppoHTAIBHOM Oecene
10 OOCYXKJICHUIO IOMAITHEro 3a/1aHusl (MOJIENb YPOKa —
«IIEPEBEPHYTOE O0YUECHUEN).
Pegnexcusnaa: 3anonnenne nucra pediekCuu B KOHIE

ypoka

3.7

OmucarenpHas CTATUCTUKA

Metonas! info, describe, min, max,
mean, yciaoBUs (PUIbTpAIK JaHHBIX,
CTaTUCTHUKA 110 KaTErOpUaIbHbIM
napaMmerpam, GUIbTpalus JaHHbBIX,
CTaTUCTHYECKHUE METOIBI

Ananumuyeckas: IPY BBIOJHEHUU 3aJaHUN
PaKTUYECKON paboThl HA MIPUMEHEHHE
CTaTUCTUYECKUX METOMOB, a TAK)KE IIPU COCTABIICHUU
3aJJaHMs Ha CJIOXKHBIE YCIOBUS (PUIBTPALIMM JAHHBIX U
CTaTUCTUYECKUX METOMOB.
IIpakmuueckas: IpU BBIIIOJIHEHUU 3aJaHUMN.
Kommynukayuonnas: ydactue BO GpOHTaILHOM
00CYX/1IeHUU MPOOJIEMHBIX CUTYaINil, OTBETHI HA
BOIPOCHI, 00CYX/IEHUE B IPYIIIaXx.
Pegnexcusnas: 3an0NHeHNE JIUCTA Pe(IIEKCHH B KOHIIE

ypoKa

3.8

Buzyanuzanus 1aHHBIX

anyanmaum{ JaHHBIX, TPEUMYIICCTBA

Jyarpamm 4 rpaukoB; BUIbI
nuarpamm; onbnuotexu Pandas,
Matplotlib, Seaborn; moctpoerue

rpadMKOB M JHArpaMM C TOMOIIBIO
3TUX OUOIMOTEK, MeTO B! plot, hist,
scatter, joinplot, pairplot, countplot

Ananumuyeckas: TPUBBIICIICHUH TPEUMYIIECTB
BU3YyaIU3allMU JaHHBIX 1O UX TaOJIMYHOTO
NIPE/ICTaBIICHHUSI.

IIpakmuyeckas: IPA BRITIOJTHEHUH MPAKTHYECKUX
3aJJaHU{ B MaJIBIX TPYIINAaXx; MPH BBITIOJTHEHUH
MPaKTUYECKOU PabOTHI.
KommyHnukayuonnas: oTBETH Ha BOIPOCHI YUUTEIS,
(bpoHTaIbHOE 00CYXICHHE B 00CYKJIEHNE B MaJIbIX




rpymmax.
Pegnexcusnas: 3anonHenue nucra pedaekcuu B KOHIIE

ypoKa

OCHOBHBIE ITOHATHS TEMBI «AHATN3
naHHBIX Ha Python»

Ananumuueckas: py BHINOJTHEHUH 3aIaHHI 10
UCCJICJIOBAHMIO J1aTaceTa 0 GyTOOIUCTaX, IOUCK
CTaTUCTUYCCKUX XAPAKTCPUCTUK OTACIIBHBIX
MNEPEMCHHBIX U UX BSaI/IMOCBSI?,ef/'I, IMOCTPOCHUC
BU3yaJIn3alluu JaHHBIX.
Ilpakmuueckas: py BHITIOJIHEHUH TIPOCKTA.
Kommynukamuenas: ipu 00CYX ICHHH JOMAIIHETO
3alaHuA, ITPU BBIIIOJHCHUHW IMIPOCKTA B MAJIbIX I'pYyIIIIax
Pedghnexcuenas: 3anonnenne mucta peIeKCHH B KOHIIE

ypoKa

OCHOBHBIE IOHATHUA TEMBI «AHAIIN3
nanHbIX Ha Pythony

Ananumuyeckas: Ipy IOCTPOCHUU BU3yalbHON KapThl
3HaHUN MOJYJISL.
IIpaxmuueckas: IPY BBIIIOJIHEHUU TECTA 10 pa3leily.
Pegnexcusnaa: 3anonHenue aucra pegiekcuu B KOHLE

ypoka

4.BBeneHue B MaliuHHOe 00y4eHue Ha Python

HckyccTBEeHHBIN UHTEIJIEKT, TOAXO0/,
OCHOBaHHBIN Ha MMPaBUJIaX, MAILIMHHOE
o0yuenue, ucropus pazsutus M1 B
urpax, cepsl IPUMEHEHUS MAIITHHHOTO
00ydeHus; 00yUeHHUE C yUUTETIEM,
o0ydeHue 6e3 yuurens, 3a1ada
perpeccun, 3aja4a KiiacCuPUKaINH,
3a/1aua KJIacTepu3alnuu, OTOOp TaHHBIX
JUUIST MOJIETT MAIlTMHHOTO OO0 yYeHHUsI

Ananumuueckas: Ipu CPaBHUTEIBHOM aHAIN3E
HOJIXO0/I0B: 00y4eHHue ¢ yuuTenem u odyueHue 6e3
YUUTENS; TIPU OTBETAaX Ha BONPOCH U (PPOHTATIBHOM
00CYX/IEHUH BOIIPOCOB IO MPE3EHTAIHH.

Ilpakmuyeckas: IpU BHITIOTTHEHNUH 3aTaHUH
MPaKTUYECKON pabOTHI.
KommyHnuxayuonnas: OTBETHI Ha BOTIPOCHI YUUTEIIS,
ydacTue BO (PpOHTATLHOM OOCYKJICHUH TTPU
BBIITOJIHEHNH 3aJaHUN.
Pedghnexcuenas: 3anonHenue aucta peekcuu B KOHIIE

ypoKa

3.9 [IpoekTt «MccnenoBanue nanHbix». Yactp 1
3.10 [Tpoekr «MccnenoBanue qaHHBIXY. YacTh 2
3.11 [TpoexT «Python mst Data Science»
4.1 [TonsiTvie ¥ BUBI MAIIIMHHOTO O0y4YEHUS
4.2 AHanu3 u BU3yanu3anus JaHHbX Ha Python

(moBTOpEHUE)

MamuHHOe 00y4eHue ¢ yuuTenem,
MalMHHOE 00y4yeHue 0e3 yuurers,
3aJaua perpeccuu, 3aaada
KIaccuuKaluu, 3a1ada

Ananumuueckas: IpU IOUCKE OTBETOB HA BOIIPOCHI B
X07ie 00CY>KIeHUs BBIITOJTHEHHOTO JIOMAITHETO 33aHus,
NIPY BBITTOJIHEHUH 33JaHUN IPAKTUYECKOI paboThI.
IIpakmuyeckas: Iipu 00CYKICHUN BBIITOJTHEHHOTO

KJacrepuszanuu; oubnuorexu Pandas u

JIOMAIITHET0 33/1aHus; IPU PPOHTATIBHOM OIPOCEe U




Matplotlib, urenne TaOIMIHBIX TaHHBIX,
CTaTHCTHYECKHUE TTOKA3aTEIH,
MIOCTPOCHHUE JHarpaMm

Oecere, TP BHITIOJHEHUHN 3aIaHUH MPAKTHYIECKOM
paboTHI.

Kommynuxayuonnas.: oTBEThI Ha BOMPOCHI YUUTES,
ydacTre BO (PpOHTATBLHOM OOCYKJICHUH MPU
BBLIIOJIHEHUH 3aJaHHH.

Pegnexcuenas: 3anonHenue nucra peaekCuu B KOHIIE

ypoKa

4.3 bubimorexku MammHHOTO 00y4YeHUs MammuaHOoe 00ydeHue ¢ yIYuTeIeM u Ananumuyeckas: OTBETbI Ha BOIIPOCHI (aHAIMU3
0e3 yuuTes, ero npeuMyIiecTBa, BOIIPOCOB U MOUCK OTBETOB) (POHTATILHOMN Oeceibl;
[IOCTaHOBKA LIEJIM U 3a/]a4, aHAJIN3 aHaIn3 rpaduKoOB MOJIENICH MAIMHHOTO O0YUYEHHUS TIPH
JAHHBIX, 00y4Jaronas 1 TPEHUPOBOYHAS BhINOJIHEHNH 3a1aHus «[IpoGiiembl B 00ydeHnn
BBIOODPKH, 33/1aua perpeccuu, 3ajada MOJIETH.
KJaccu(hUKanum, TeCTOBas U IIpakmuyeckas: TIONCK OTBETOB Ha BOIPOCHI
TPEHUPOBOYHASI BEIOOPKA, (bpoHTaTBHOM Oecebl ¥ BOPOCHI YUYUTENS B X0J1€
nepeoOydeHue, He1000yUeHueE, ypoka.
ONTUMaJIbHAs MOJEINb, KpOoCc- Kommynuxayuonnas: yaactue Bo ppoHTaNbHOI Oecene
Banuanus; o6ubanorexa Sklearn, sTamnsl 10 MaTepHuagam MpeIblIyIero ypoka; yuacTie B
MOCTPOCHMSI MOJIENIM MAIIMHHOTO 00CYXIeHUH TIPH BHIMOJHEHUH 3a/IaHUs B
oOyuenust Ha Python MHKPOTPYIIIE 10 aHAIN3Y IpauKOB MaIIMHHOTO
o0yueHusl.
Pegnexcusnaa: 3anonnenue aucra peekcun B KOHLE
ypoKa
4.4 JIuneitnas perpeccus [ToHsiTHE TMHENHOW perpeccuu, Ananumuyeckas: ananu3 pabOTHI MOJEIH JIMHEWHON

neneBast yHKIMS, TMHEHHOE
ypaBHEHHE, TOMOCKEIaCTUIHOCTh
JaHHBIX; CO3/TaHUE MOJICIH JIMHECHHOM
perpeccun Ha Python ¢ momorsro
o6ubanorex Pandas, NumPy u Sklearn

perpeccun (moadop Kk03¢GGHUIMEHTOB JTUHEHHOTO
YpaBHEHHUS C HECKOJIbKUMHU ITEPEMEHHBIMU ); aHATTU3
3aJ1a4, IPeJICTaBICHHBIX YUUTEIEM, BEIOOpP U3 HUX
3aJ1a4 perpeccui; 3alanrue Ha aHaau3 rpaduKoB U
BBIOOD U3 HUX TOT'O, KOTOPBIN COOTBETCTBYET MOJIEIH
JMHENHOMN perpeccuu; aHaju3 TOYeyHbIX rpapukjd u
BBIOOD cpenr HUX Habopa NaHHBIX, MOIXOASAIINX JUIs
peuIeHus 3a/1a4u JIMHEHHON PErpecCuy; CO3/1aHNE
MOJIeNTd MalTuHHOTO 00y4eHus Ha Python.
Ilpakmuueckas: pemienue 3aay (U3 IPeaICTaBICHHBIX
yUUTENIeM 3a/1ad) Ha BBIOOp HAbOpa MaHHBIX (110
rpadukam), TOIXOISAIINX AT PEUICHUS 3a1a9u
JIMHEMHOM PErpecCuu; CO3JaHUE MOJEIIH MAILTUHHOTO
oOydenus Ha Python: Mmomens nmpenckazanus 1eH Ha




KBapTUPBI B 3aBUCUMOCTH OT Pa3JIMYHbIX [1apaMETPOB.
Kommynuxayuonnas: yaactue Bo (ppoHTaILHOM
00CYKJIEHUU OCHOBHBIX BOIIPOCOB TEMbI — JINHEHHAs
GyHKIUS ¥ TUHEITHOE ypaBHEHUE, KOTOPHIE YXKe
M3YYaJIUCh B Kypce MaTeMaTUKH; 00CYXIeHUE 3a]1a4 110

rpadgukam.
Pegnexcusnaa: 3anonnenue nucra peguiekCuu B KOHLE
ypOKa
4.5 Henunelinbie 3aBUCUMOCTH Cosznanue, 00y4eHUe U OllEHKa MOJICTTN Ananumuyeckas: co3aHUE MOJIETU JIMHEHHOM
JIMHEHHOMN perpeccuu, BU3yaIn3aus perpeccuy Ha OCHOBAHUU TPOCTOM TaOIHIIBI C
nanHbIX Ha Python; HenmuHelinbIe JTAHHBIMU O 3apIlIaTax COTPYAHUKOB, HAXOIALIUXCS Ha
¢bynkunu, rpadukn HyHKIHIA; Pa3HbIX JODKHOCTSX; HallMCAaHUE KOJIa.
MIOJINHOMHAJILHOE Npeo0pa3oBaHue Ilpakxmuueckas: pelieHue 3a1a4d Ha CO3JaHUE MOJEIN
JIMHEWHOM perpeccuun JIMHEHHOM pEerpeccuu, OTBETHI Ha BOIPOCHI YUUTEIIS
(moBTOpEHKE MaTepuana MaTeMaTHKH ); BBIIIOJIHEHNE
3aJlaHus Ha IIOJIMHOMHUAJIBHYIO PErPECCUI0, HAIIUCAHKE
KOZa JUIsl IpeACcKa3aHusl 3HaYCHHsI HOBOM MOJEIBIO U
MOCTPOEHHE TPAPHUKOB UCXOAHBIX TaHHBIX U MOJIEIH.
Kommynukayuonnas: yaactue Bo GpoHTaIBLHOM
00CYXJIeHIH, OTBETHI HA BOIIPOCH! YUUTEIIS.
Pegnexcusnaa: 3anonHenue aucra peguiekcuu B KOHLE
ypoKa
4.6 Knaccugukanus. Jloructuueckas perpeccust Knaccudukanus, noructuyeckas Ananumuyeckas: TOUCK OTBETOB Ha MPOOJIEMHbIE
perpeccusi, TMHENHBIN Ki1acCUPUKATOP, BOIIPOCHI U PELICHHUE 33/1a4 Ha dTane 2 ypoka.
TUIEPIIOCKOCTh, OMHApHAs Ilpaxmuueckas: 0OTBETHI Ha BOIIPOCHI, 000D
KJ1accuuKalus, MyJbTHKIACCOBAs MIPUMEPOB 33a/a4 KJacCU(PHUKAIUU; OTBETHI Ha
KJaccupuKalus; TMHeHHOe ypaBHEHHE, pOOJIEMHBIE BOIIPOCHI TPU OOBSICHEHUH HOBOTO
K03 (ULIMEHTH] TMHEWHOTO YpaBHEHUS, | Marepuala; peluieHue 3a/1a4 Ha 3aKperyieHue HOBOTO
pacnoaokeHnue TOYKH OTHOCUTEIHHO MaTepuaia 1o TemMe; ydactue Bo ppoHTaIbHOI paboTte
MPSIMOM, OTCTYN OOBEKTA; CO3/IaHHE, Ha 3Tane 3 ypoka.
oOyueHune 1 OLeHKa MOJIETTN Kommynuxayuonnas: yaactue B 00CYKIEHUH TeCTa U
JIOTUCTUYECKOHN perpeccuun OCHOBHBIX IIOHATUN TEMBI; OTBETHI HA BOIIPOCHI
YUUTEIS.
Pegnexcusnaa: 3anonnenue aucra peduiekcuu B KOHIE
ypoKa
4.7 Knaccudukanus. Jloructuyeckas perpeccus

Marpuna ommbok, METPUKH KadecTBa

Ananumuyecxasn: TIONCK OTBETOB Ha BOIIPOCHI YUUTCIIA

JIOTUCTUYECKOM perpeccuun, MOoJACJIb

npu 00CYXJIEHUM METPUK KayecTBa JIOTUCTHUECKOM




JIOTUCTHYECKOM perpeccun Ha Python

perpeccuu; caMoCTOSATEIbHOE COCTaBIEHUE MOJENU
JIOTUCTUYECKON perpeccuu AJis MpeICKa3aHms
BEpPOSATHOCTH B Onvkaiue 10 jieT uieMuyeckon
001€3HU cep/lia 1o pa3InYHbIM IPU3HAKAM.
IIpaxmuueckas: OTBETHI Ha BOIIPOCHI
YUUTENS;CaMOCTOSITENIbHOE COCTABICHUE MOJIEIH
JIOTUCTUYECKON perpeccuu AJis mpecKa3aHus
BEpPOSATHOCTH B Onvkaime 10 et nieMuyeckon
00JIe3HU Cepla MO PA3IMYHBIM ITPU3HAKAM.
Kommynukayuonnas: yaactue Bo GpOHTAIHBHOM
00CYXJIEHUM METPUK KayecTBa JIOTUCTHUECKON
perpeccuu;
Pegnexcusnaa: 3anonnenne nucta pediekCuu B KOHIE

ypoka

4.8

HepeBbs pemenuii. Yacts 1

JlepeBo pelieHuil, 3JIEMEHTHI IEPEBHEB
(xopeHb, TUCTHS), ITyOUHA JepeBa,
KaJIHBIH aJlTOPUTM, aTpUOyT
pa3buenus; sHTponus, hopmyina
[IleHHOHA, BEPOSTHOCTb, KPUTEPUI
JKUHN

Ananumuueckas: IOUCK OTBETOB HA BOIPOCHI yIUTEIIS
pu 00CYXK/IEHHH METPHUK Ka4eCTBa JIOTUCTUYECKOM
perpeccun; CaMoCTOATENbHOE COCTABICHNUE MOJCTH

JIOTHCTUYECKOH perpeccuu Juist pecKa3aHus
BEPOSTHOCTH B Onmokaiiume 10 et nieMnyeckoi
00JIe3HU cepla MO PA3IMYHbIM [TPU3HAKAM.
Ilpakmuyeckas: OTBETHI Ha BOIPOCHI
YUUTENS;CaMOCTOSATENIbHOE COCTaBIEHUE MOJIEIH
JIOTHCTUYECKOH perpeccuu JUist MpecKa3aHus
BEPOSTHOCTH B Onmokaiiime 10 et nieMnyeckoi
00JIe3HU cep/la O PA3IUYHbIM IPU3HAKAM
Kommynukayuonnas: ydacTue BO GpOHTAIEHOM
00CYXIIEHUH METPUK KadeCTBa JIOTUCTHYECKON
perpeccuy;

Pedghnexcuenas: 3anonnenue nucta peekCHu B KOHIIE

ypoKa

4.9

HepeBbs pemenuii. Yacte 2

Ananumuyeckas: cOCTaBIIEHUE aITOPUTMA IPUHATHS
pereHuit (Ha mpUMepe UTPbl);aHATN3 YIeOHBIX
IIPUMEPOB JIepEBA PEILICHUM.
Ilpakmuueckas: ydacTue B UTpe Ha aHAJIU3 aITOPUTMA
MIPUHATHS PEIICHUH ¢ TTOMOIIBIO IEPEBHEB,
uccieoBaHne KpuTepues 3¢ (HeKTUBHOCTH pa30HeHuUs
Ha puMepax.




Kommynuxayuonnan: o6cyxneHue mpy BbIIOTHEHUN
3a/laHui B MUKPOTPYIINE; OTBETHI HA BOPOCH! YUUTEIS.
Yyactue BO PpOHTATIEHOM 00CYKICHUU.
Pedghnexcuenas: 3anonnenue mucta peekCuu B KOHILIE

ypoKa
410 [Tpoekt «Penienne 3anaun KiiacCuUKaIUI» MarmmmHaHOe 00y4YeHHE C yUUTENIEM, Ananumuyeckasi: BBIOOP METO/IOB PEIICHUS 3aa4u.
3a1a4a KHaCCI/I(bI/IKaI_[I/II/I, MeTpI/IKI/I Hpaxmuuecxaﬂ: BBIITOJTHCHUC HpaKTquCKOFO 3aaHuA
OIICHKY Ka4eCTBa KJIACCU(PUKAIINY; 10 CO3JJTaHUIO MOJIEIH MAlTMHHOTO 00y4eHUs
3Tanbl pa3padOTKH MO MAIIMHHOTO | Pegnexcusnas: B X0Jie TIOJBEACHHS UTOTOB CO3/IaHUS U
o0y4eHus1, aHaJIU3 JaHHBIX, CO3AHHUE U o0yuenust mogenu MO.

0o0ydeHue MoJienu,
orieHka 3(pPpeKTUBHOCTH pabOTHI
MOJICIIH

Pa3nen 1. BBeieHne B HCKYCCTBEHHbIH HHTEJLIEKT (2 4)
VYyaiuecs 10JKHBI 3HaTh MOHATHE UH(DOPMALINU, PA3InYUe MEKIY HOHATUSIMH «HHPOPMAIUIY, «TaHHBIEY.
VYyamuecs 1071KHbI yMETh:
® TIPUBOJUTH MPUMEPHl HHPOPMAITMOHHBIX MTPOLIECCOB B MPUPOJIE, OOIIECTBE, TEXHUUYECKUX CHCTEMAX;
® CTPYKTYypUpPOBaTh MH(OPMALINIO, BEIAETSATH OCHOBHBIEC TTOHITHS 1 B3AUMOCBSI3U MEKy HUMHU.
Pa3nea 2. OcHoBbl nporpammupoBanns Ha Python (12 4)
Vuamuecs g0JDKHBI 3HATH:
® [IOHATHUS «AJITOPUTM», KUCIOJHUTEIbY, «CUCTEMA KOMAH]I UCTIOTHUTEIS;
® OCHOBHBIE AITOPUTMHUUECKHUE CTPYKTYPHI: CIIET0OBAHUE, BETBICHUE, UK,
® peajn3alfio0 OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYP B BHIOPAHHOM SI3bIKE MIPOTPaMMHUPOBAHUS.
VYyamuecs 10TKHBI YMETh:
® COCTaBJISATh AJITOPUTMBI JJISi PEIICHHS MPOCTHIX 3a/lad B CIOBECHOW (opMe, Ha aJITOPUTMHYECKOM S3bIKE W Ha BBIOPAHHOM SI3BIKE
MPOTPaMMHUPOBAHUS;
® BBINOJIHATH TPACCHPOBKY aJITOPUTMA;
® [POrPaMMHPOBATH HECTIOKHBIC JIMHEHHBIC, PA3BETBIBIFONIUECS U ITUKINYECKHUE aJITOPUTMBI Ha BEIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHUS.
Pazgen 3. Anaau3 nannpix Ha Python (8 4)
VYyamuecs IO KHBI 3HATH:
® T[IOHATHS «MOJENbY», «WH(POpPMAIMOHHAS MOJCNbY, «MaTeMaTHYECKas MOJICNbY, <JIaHHBIE», «OOJIbIINE JAHHBIEY», «CTATUCTHUKA,
«OTHCcaTeIbHAS CTATUCTHKAY,
® STanbl pa3padOTKH U UCCIIETOBAHNS KOMITBIOTEPHOW MaTeMaTHIeCKONH MOICIH.
VYuyamuecs 101KHbI YMETh:
® peaJM30BbIBATH BHIYUCIICHUS OMKUCATEIbHONW CTATUCTUKH;
® CTPOUTH M HCCIENOBATh MPOCTHIE KOMIIBIOTEPHBIE HHPOPMAITMOHHBIC MOICIH.




Pasnen 4. Beenenne B mammuHoe ooyyenune Ha Python (8 u)
VYyamuecs 10JIKHBI 3HaTh:

® Kiaccu(UKaIUI0 METOJI0B MAIIMHHOTO O0yUYeHMS;

® OCHOBHBIE AJITOPUTMbI OOYUEHUS C YUUTEIIEM.
VYyamuecs 10JIKHbI YMETh:

® CO3/1aBaTh PErpeCcCUOHHBIE MOJIEIH;

®  BBINOJIHATH IPOrHO3UPOBAHUE.

Conep:kanue Kypca

B srom pasgene conepiKUTCS TeMaTHYECKOE IUIAHMPOBAHME U IE€PEUYEHb IUIAHUPYEMBIX PE3yJlIbTaTOB OCBOEHUS INPOrpaMMbl (MTOrOB
M3yUYEHUs OT/ENbHBIX TEM), pACCUMTAHHbIC HA PACIIMPEHHbIN yueOHbI MJI1aH.

IlepBoil OMONHUTENBHONW LENBI0 W3Y4YEHHUS DPACIIMPEHHOIO0 Kypca SBISETCS NOCTH)KEHHE OOJIBIIMHCTBOM YYalllUXCsl IOBBILIEHHOTO
(IPOAYKTUBHOTO) YPOBHS OCBOEHHS Y4€OHOTO MaTepuasa. Y4eOHUKN YpOBHS i 7—9 Ki1accoB 00€CneunBalOT HEOOXOIUMBIN JJISl ATOTO YIeOHBII
Y TAJTAKTUYECKUI MaTepurall.

Bropoii JOnOTHUTENbHON LEIbI0 H3YYEeHHUs! PACIIMPEHHOTO Kypca SIBJISIETCS MOATOTOBKA YYALIMXCS K OJMMITMA/JaM, KOHKypcaMm B 00JacTu
aHaJIM3a JaHHBIX U MAITUHHOTO O0YYEHUSI.

JlononHuTeNnbHOE y4eOHOE BpeMsl B PACIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OT/AAeTCs NpakThdeckoil padore. Ilpu pacmmpenHOM
BapuaHTe y4yeOHOro riaHa OoJpInas 4yacTh (WJIM BCE) 3aJaHUN MOKET BBINIOJHATHCS BO BpPEMsS YPOKOB IO PYKOBOJACTBOM yuutens. Ha
YCMOTpPEHHE YUHUTENSI KOJTUYECTBO YaCOB, OTBEJICHHBIX Ha OCBOCHUE OT/EIBHBIX TEM M IPOBEICHHUE MPOSKTHBIX 3aHSATHIA, MOKET OBITh YBEITHUEHO
B 3aBUCUMOCTH OT BO3MOXKHOCTEH M HHTEPECOB O0YJArOIUXCSI.

Pazniune 6a30BOro ypoBHS OT YIIIyOJIEHHOTO Kypca MpOSIBIISICTCS B CTETICHN TITyOWHBI M Ka4€CTBA OCBOSHHS TEOPETUYECKOTO MaTepuala u
MIOJTYYCHHBIX TPAKTUYECKUX HABBIKOB.

OpraHu3anoHHO-NeAArornyecKue yCJI0BHs peaju3auun Kypca

Jlnst peasin3aliuy Kypca Ha OCHOBE MPOrpaMMBbl HEOOXOAUMO HAIUYHE CIEIYIOLUINX KOMIIOHEHTOB:

® KOMIIbIOTEpHOE pabouee MECTO yuHuTes, nojkitoueHHoe k cetu MutepHer (Wi-Fi unu no kaGento),

® TIPOEKIIMOHHOE 000PYI0BaHHE WIIM UHTEPAKTUBHAS J1OCKA C BO3MOYKHOCTBIO IEMOHCTPAIIUH ITPE3CHTAINI;

® KOMIIBIOTEPHl WJIM HOYTOYKH, paCIONIOKEHHBIE B KOMIIBIOTEPHOM KJlacce, TIe KaxIblii y4eHMK paboTaeT ¢ YCTPOHCTBOM JMOO
WHIMBUYAJIbHO, 100 B Mapax;

® KOMIIBIOTEPHI MM HOYTOYKH KaK yJaluxcs, Tak U yYUTeNs JOJDKHBI ObITh Ha onepalnoHHbIX cuctemax Windows/MacOS;

® THUIIOBOE IPOrpaMMHOE oOOecledyeHre, MpUMeHseMoe 00Ieo0pa3oBaTeIbHBIMU OpPTraHU3alMsIMM, BKIIOYas Mporpammy JUisi paboTsl ¢
3JIeKTpOHHBIMU Tabiunamu MS Excel;

® uHTerpupoBaHHas cpea paspadotku (IDE) amns s3pika nporpammupoBanus Python;

e JupyterNotebooks — cpena pa3pabotku, s 3anycka daiios u3z marepuasioB YMK ¢ koMnbroTepa wiik U3 00JIa4HOTO XPAHMITHIIA.

Texuunueckue TpedoBanus k IO

ITK wim HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremnsble TpeboBanuss Windows Cuctemnsbie TpeboBanus MacOS




e OmeparnmonHas cuctema Windows 7 v BbItie e Omnepanunonnasa cucteMa MacOS X 10.10 niu Bbiie

e [Ipomeccop Intel® CoreDuo mnu amanormyssii ¢ gactorou 1,5 T e Ilpomeccop Intel® CoreDuo unu anamoruyHblii ¢ yactotou 1,5
WJIY BbIIIE I'Tu win BeIIE

e 2/4 I'b omepaTuBHOW MaMsATH JUIsl CUCTEM IOA yIpaBiieHHeM 32/64- e 1,5 I'b oneparusHoii namstu - [Iponeccop Intel® CoreDuo nmm
ourHoii Windows aHAJIOTHYHLIH ¢ yactotoi 1,5 I'T'y mum BEIIIE

e [,51'b oneparuBHOM NaMsATH

e Paspemenue skpana 1024x768 unu 6osbIe
e Hanuune MHTEpHET-COCTMHCHUS
e Heo0xoauMo uCnonb30BaTh aKTyajdbHbIe BEPCHH OJHOTO U3 cienyromux opaysepos: Edge, Chrome, Safari, Firefox, Opera

@DopMBbI aTTECTAIMHA

Bce pa3gensl npeamnonararT BHIIOIHEHUE U 3aIIUTY MPOEKTOB. [IpOeKThI 10 CBOEH MUAaKTHUECKOH CYIIHOCTH HallelieHbl Ha (popMUpOBaHUE
CHOCOOHOCTEH, MO3BONSIOMUX d()PEKTUBHO AEHCTBOBATH B pealbHON XKU3HEHHON cutyaruu. O0nagas uMH, ydalidecs MOTYT aJalTHPOBAThC K
U3MEHSIOIIUMCS YCIIOBUSIM, OPHEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAIHsIX, pa00TaTh B KOMaH/E.

[Ipu pabGoTe Haj MPOEKTOM TMOSBISAETCS MCKIIOYUTENIbHAS BO3MOXKHOCTh (DOPMHUPOBAHHS y ydalIUXcSd KOMIETEHTHOCTH pa3pelieHus
po0sieM (IMTOCKOJIBKY 0053aTebHBIM YCIIOBUEM peaH3alli METOJ[a MPOSKTOB B IIKOJIC SBJSICTCS PEUICHUE yJYalluMCS COOCTBEHHBIX MPOOJIEM
CPEJICTBaAMH TPOCKTA), a TAK)KE OCBOCHHE CITIOCOOOB JICATSIILHOCTH, COCTABIISIONINX KOMMYHHUKATUBHYIO M HH(DOPMAIIMOHHYIO KOMITETEHTHOCTH.

Kaxplii TpoeKT mpeAronaraeT moaydeHne Kakoro-1m0o mpoaykTa. B mpemmaraeMeix mpoeKTax 3TO MPOrPAMMHEIN TPOAYKT, PEIIAIONTHI Ty
WM MHYIO 337a9y. Ha BeITOTHEHNE TTpOeKTa mpeiaraeTcs 6a30Boe KOJIMUYECTBO YACOB, OJHAKO M0 YCMOTPEHUIO YUUTEIS, @ TAK)KE B 3aBUCHM OCTH
OT YMEHHH W HWHTEepeca yYCHHUKOB K TEME KOJHMYECTBO YaCOB MOXKET OBITh yBenmueHO. KOHKpeTHBIe pEeKOMEHIAIMU JIaHbI B MaTepuajax
MPOEKTHBIX 3aHATHIA.

Takue npoekTtsl kKak «MccnenoBanue nanueix», «Python mnsa DataSciencey, «Pemenue 3amaun kiaccudukanumy Ha yriyOJIEHHOM YpOBHE
SIBJITFOTCSI MEKITPEIMETHBIMH, B OTJIMYUE OT MOHOIIPOEKTOB, YaCTUYHO BBITIOJHSIOTCS BO BHEYPOYHOE BPEMS M TOJI PYKOBOJCTBOM HECKOJBKUX
CTCIIMATMCTOB B PA3IMYHBIX 00J1aCTSIX 3HAHUS. Takue MPOEKTHl TPEOYIOT OUeHb KBATH(DHUIIMPOBAHHON KOOPIMHAIIMHA CO CTOPOHBI CIIEITHAINCTOB U
CIIAKEHHOW pabOThI MHOTHX TBOPYECKUX TPYIIT. MeXIpeAMETHBIE TIPOSKTHI MOT'YT OBITh KaK HEOOIBIIINMH, 3aTPAarHBaAIOIIMMHK JIBA-TPH TIPEIMETA,
TaK U HaIPaBJIEHHBIMH HA PEIICHHE JOCTATOYHO CIOKHBIX TPOOIJIeM, TPEOYIOMINX COAePKATETFHON HHTErpallii MHOTHX 00JacTel 3HaHUS.
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