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ITosscHUTe/IbHAA 3aNMUCKa

[TporpaMma BHEYpOUHOH [eSITe/IbHOCTUA OOILeMHTe/UIeKTYabHOTO HarpaBieHust «VICKyCCTBeHHBIN
WHTE/UIeKT» COCTaBjeHa /s oOydarommxcs 7 Kjacca B COOTBeTCTBUM C TpeboBanusmu PI'OC
OCHOBHOTO 00111ero obpa3oBanus (rpruka3 MunmnpocereHus Ne 287 ot 31 mas 2021 r.), Ha OCHOBaHUHU
nipuMepHOU paboueit nmporpamMmbl  «VICKyCCTBEHHBIN MHTE/IEKT. 7—9 KacChl», OZ0OPEHHON pelieHrueM
denepasbHOTO yueOHO-METOUUECKOT0 00beAvHeHus1 o obiiemy obpa3oBanuto (ITpotokon 5/21 ot
19.11.2021 r.). IIporpamma mpesfHa3HaueHa [y OOy4yeHUs] OCHOBaM WMCKYCCTBEHHOT'O HWHTeJ/JIeKTa U
OpPUEHTHPOBaHAa Ha aHa/Iu3 JJAHHbBIX, BBe/leHUe B MalllMHHOe 00yueHre Ha 6a30BOM ypOBHe.

3a mocsefiHUe [ecATH/IeTHs BO MHOTMX 00/acTsiX HayKd M WHAYCTPUM CTaad HaKarIMBaThCS
Oosbiiie 0OBEMBI ZJAHHBIX, @ TAK)XKe CTalyd Pa3BUBATbCS METO/bl MAILIMHHOTO O0YYeHWsl, TI03BOJISIOIIHe
W3B/eKaTh W3 3THUX JIaHHbIX 3HAaHUS M SKOHOMHUECKYHO M0Jb3y. [Iisi 6a30BOro ypoBHsSI NPOTrpaMMoi
TIpe/lyCMOTPEH TIPOTieIeBTUUeCKUI pa3/iesl aHa/u3a JaHHBIX B 3JIEKTPOHHBIX Tab/UIIAX, a TaKKe OCHOBBI
nporpaMMupoBanHusi Ha Python, anamm3 pganHbix Ha Python. OcHoBomosararoieil TemMoH SB/sSeTCS
BBe/IeHHe B rporpammupoBanue Ha Python. CpopmupoBaHHble y ydaluxcsi 3HaHUs U yMeHusi B 06/1acTu
nporpamMmmupoBanusi Ha Python OyayT B fanbHeliIieM KCII0O/Ib30BaHbI TIPU U3YUYeHUH aHa/IN3a JAHHBIX Ha
CTyIeHH OCHOBHOTO 0O0Iriero o0Opa3oBaHUS W MAIMHHOrO OOyueHHs Ha CTYIleHH Cpe/iHero oO0Iero
obpasoBanus. Data Science — ofjHa U3 caMbIX ITPOTPeCcCHBHBIX 00/1acTell B MPOrpaMMHUPOBAHUU CETO/IHS,
a Python — camplii ony/sipHBINA M paclpoCTPaHEHHBIN S3bIK, UCIOJb3YeMbId /ISl aHa/iu3a JaHHbIX. He
yAVUBUTEIBHO, YTO JiBe 3TH 00/1aCTH 3HAHWM AKTHBHO W3y4yarOTCSl ¥ TIPUMEHSIFOTCS CTel{UaiuCcTaMu [Jijist
TIOCTPOEHUsI TIPeJUKTUBHBIX Mo/iesiel, BU3yanu3aluu U paboThl C JaHHBIMHU.

[IporpaMma BHEYpOUHOH [IeSITeIbHOCTU  OOIeMHTe/IEKTYabHOTO — HarlpaBJIeHUsl  T103BOJIUAT
yualMMcsi OCBOMTb OCHOBHbIE MHCTPYMEHTBI pab0Thl U MPUCTYTUTh K TIOCTPOEHHIO Mojiesnieid U paboTe
JaHHBIMH. B X076 ocBoeHMs yueOHOro MaTepwana y ydauxcs (OpMUPYeTcsl yCTOWUMBBINA MHTEpeC K
W3yUYeHUIO [JaHHOW TeMbl U 3aK/afibIBaeTcss 0a3a /sl TIPOJO/DKEHUsS] U3YyUeHUsi MeTOJ0B MaIllMHHOTO
00yueHHs Ha CTyTeHU cpefiHero o01ero obpa3oBaHusi.

K 3aBepieHnto oOyueHUsi TIO TIpOrpamMMe ydYallecsi JO/DKHBbI TIOHMMaTh aKTyaJbHOCTh aHa/IM3a
JAHHBIX, er0 OCHOBHbIe 00/1aCTH MTPUMEHeHHs M MeTO/[bl peanu3auyu. [Iporpamma npejmonaraeTt, uto y
yuamxcst OyJeT cOpMHUpOBAHO I[eJIOCTHOe TIpeACTaB/ieHHe 00 aHa/iu3e [aHHBIX, peanu3aliu
MeTOZIOB aHa/In3a JJaHHbIX Ha a3bike Python, ero cdepax nprumeHeHusl.

[anHas mporpaMMa omnupaeTcs Ha (yHJaMeHTa/lbHble AUAAKTUUeCKWe MPUHLMIIBL, TaKue Kak
NIPaKTUKO-OPUEHTHUPOBAHHOCTh, HAYYHOCTb U JOCTYITHOCTb, LI€JIOCTHOCTb M HENpPepbIBHOCTb, a TakKke
VMHHOBAL[MUOHHbIE MeTO/bl Tp00J/IeMHO-pa3BUBAIOIEr0 W CMeLIaHHOTO O00ydeHusi, TpPOrpaMMHO-
TIPOEKTHOTO U HCC/Ie[0BaTe/IbCKOr0 MOAXOZ0B. B KOHIle KaX[oro ypoka NpUCYTCTBYIOT BONPOCHI U
3a/laHus], MHOTHE U3 KOTOPBIX OPHEHTHUPOBAHbI Ha KOJUIEKTUBHOE 00CYXeHue, TUCKYCCUH, BBIPAOOTKY
KOJVIEKTUBHOT'O MHEHUS].

Ocoboe MecTo B peanu3allid TPOTPaMMbl  OTBOAMTCS BUEOJIEKLUSIM, OHJIAMH-pecypcam,
TpeHakepaM. Bce 3T0 co3faer HeoOXoguMble yCIOBUS /i1 (JOPMHUPOBAHHUSI CaMOCTOSITEILHOCTH B
TJIaHUPOBaHUM yueOHOU JiesITeNlbHOCTH, B OpraHM3aldu y4eOHOTrO COTpPY/AHUYeCTBa, B pacripeesieHUU
posiell Tpu pellleHMM Y4eOHBIX 3a7au W TipoOsiem. HeoTbemsieMol 4YacTbiO TMPOTpPaMMBbl  SIB/ISIETCS
MIPOEKTHasl JeTeIbHOCTb 00YYarOIUXCSI.

Vi3yueHre pa3/lMYHBIX aClleKTOB aHa/lu3a JaHHbIX IO3BOAUT C(HOPMUPOBaTb Y  yuyalllMXcCs
CIOCOOHOCTh K aHAJIMTHUECKOW U TIPOTHOCTHUYECKOMW JesiTe/IbHOCTH. [TOMCK OTBeTOB Ha TNpoO/eMHbIe
BOIIPOCHI, pellleHre MPOoOJeMHBIX U WCC/Ae[0BaTeNbCKUX 3alaHuM, MHTErPUPOBAHHBIX B COJiep)KaHMe,
HanpaB/ieHO Ha (JOPMUPOBaHKeE y yuallUXCsl LeJIOCTHOTO CUCTEMHOTO MBILLIEHNs], KOTOPOe M03BOJIUT UM
OL|eHUTh C(OPMHUPOBAHHBIA KPYT TOCTOSHHBIX MHTEPECOB M OCYILECTBUTb OCO3HAHHBIN BBIOOP
JanbHelIe obpa3oBaTeibHON TPAeKTOPUU U MPOGeCCHOHATBHOTO CaMOOTIpe/iesieHusl.

IleHHOCTHBIE OPHEHTHPBI CO/leP)KaHHA M pealn3alyi NPorpaMMsl.

Cojiep)kaHve  TpOrpaMMbl  HOCUT MeXAUCLUIUIMHApHBIA xapakTep. EcTecTBeHHbIM 06pa3zom
BBITVIIAUT €r0 BO3MOXKHAsi WHTerpanysi C [AWCOUIUIMHAMHU TIpeJMeTHON obnact «MaremaTtika u
vH(popMaTrKa». Pa3BUTHe JIOTMYeCKOro U aJrOPUTMUUECKOTO MBILLJIEHUS], OCYILeCTB/sIeMOe Ha YPOKax
10 3TUM [UCLMIUIMHAM, CAY)XKAT 3ajaue (OpPMHUPOBaHHS HeoOXOJWMOM OCHOBBI, Ha KOTOpOW B
JasbHelemM Oy/leT OCYIIeCTB/eH Iepexo/; K MalliHHOMY OOYYeHWIO Ha CTYIleHH CpeJHero o0iero
obpa3oBaHUs.

Uepes 1crionb30BaHKe pas3/MyHbIX aTaceTOB M aHa/IW3 [JaHHbIX CUHTe3UPYIOTCS 3HaHUS U YMeHUs
yualuxcs, oay4eHHble MU Ha yPOKax reorpaduu, Gpusuku, 610I0Tvd U JPYTHX.



HeoTbemsieMo#l 4YacTbi0 TIpOTpaMMBbI SIBJIIETCS  peajn3aliusi TPOEKTHOrO MeTofa O0yueHusl.
[TporpamMmMoii mpeflyCMOTPEHO BBITIOJIHEHWe TaKWX TPOEKTOB Kak «CTaTUCTHYeCKUH MeTo[, aHa/iu3a
JlaHHbIX», «Pa3nuuHble BapuaHTbl TPOTrPaMMHPOBAHUSI L[MK/IWYECKOTO anroputma», «Hauanma
nporpaMMrpoBaHuss Ha Python». IIpoekTbl 1O CBOel [JWJAKTUUECKOW CYILIHOCTM HallejeHbl Ha
dbopMHpoBaHHe CITIOCOOHOCTeH, MO3BOJISIONMX 3()(EKTUBHO [JeMCTBOBAaTb B peajlbHOW >KWU3HEHHOU
cutyaumu. OOsaziasi ¥WMH, ydyalecs MOTYT aJaliTUPOBaThCsl K  U3MEHSIIOIIMMCS  YCJIOBUSIM,
OPUEHTHPOBATHCS B Pa3HOOOPA3HbIX CUTYALUsIX, pab0TaTh B KOMaH/e.

[Tpu paboTe Hag TPOEKTOM TIOSB/SETCS WCKIFOUUTE/bHAs BO3MOXKHOCTH (DOPMHPOBAHHUS Yy
yUalMXCsl KOMIIETEHTHOCTU pa3pelleHrsi TpobsieM (MOCKOJBKY 00si3aTe/lbHBIM yC/IOBHEM peanv3aliiu
METOZia TIPOEKTOB B IITKOJIE SIB/ISIETCS pellieHre YUalliuMCcsi COOCTBEHHBIX MPo0/ieM Cpe/iCTBAMU MPOEKTa),
a TaK)Keé OCBOEHHE CIOCO0OB /IeSITe/TbHOCTH, COCTaB/ISIOUIMX KOMMYHUKATHBHYIO W MH(MOPMAIL[HOHHYIO
KOMITeTEHTHOCTH.

Henb u 3apaum.

'naBHast 1lelb — AaTh ydaluMcsi 0a3oBoe TipeZicTaBieHrde 00 aHanv3e [JaHHBIX W peasr3alfiuu
OCHOBHBIX METO/IOB aHa/n3a JaHHbIX Ha s3bIKe Python.

3ajaud — MO3HAKOMUTH C TEPMHHOJIOTHEN WCKYCCTBEHHOTO WHTe/JIeKTa U HayYuTb TMPUMEHSITh
HEKOTOpbIe U3 ero MeTO/0B /ISl pelleHHs MPaKTUYeCcKuX 3a/ay.

3aHsATUs BHEYDOUHON  [JeITeIbHOCTU  OOIIeUHTEe/IeKTYaTbHOTO
«VIcKyCCTBeHHBIN UHTe/I/IEKT» TIPOBOJSATCS B 7 Kjacce B (hOpMe Kpy»KKa.

HampaB/ieHusi  Kypca

HJIaHl’Ip)’EMI)le pe3yjabTadTbl 0CBOEHHUSA MPOrpaMMbI

JIMuHOCTHBIE pe3y/IbTaThl

TpeboBanne PI'OC YeMm JOCTHUTAETCA

JInuHOCTHBIE pe3yJbTaThl, obecrieurBaroIye ajlanTaryo
o0yyaroIrerocsi K U3MeHsIFOIIUMCS YCJIOBUSIM COLIMATbHOW ¥ TIPUPO/IHOM
cpeAbl: yMeHHe pacrio3HaBaThb KOHKDeTHble TNpUMephbl MOHATUS I10
XapaKTepHbIM TpU3HAKaM, BbITIOJHIThL OMNepalydyd B COOTBETCTBUH C
orpejie/leHueM " MPOCTENIINMU CBOMCTBaMH TIOHSATHS,
KOHKPETU3UPOBaTh TMOHATHSI TIPUMepaMH, UCTO/Ib30BaTh MOHATHE U €ro
CBOMCTBA MpH peLleHuM 3aJay, a TakkKe OlepupoBaTh TePMUHaMHM U
TIpe/ICTaB/IeHUsIMA B 00J1aCTH KOHIIETIMYA yCTOMUUBOTO Pa3BUTHS

Pazgensl

«BBezieHre B MCKYCCTBEHHBIM
UHTeNNeKT», «OCHOBBI
MPOrpaMMHPOBaHUS Ha
Python», «AHanu3 JaHHBIX B
39JIEKTPOHHBIX TaOJHI[AX».

LleHHOCTH HAayYHOTO MTO3HAHMS: OBJIa/IleHHe OCHOBHBIMUA HaBbIKaMU
UICCTIe/lOBaTeNbCKOM JlesiTe/TbHOCTH, YCTaHOBKA Ha OCMBIC/IEHHE OIbITa,
Ha0JTr0/IeHNH, TIOCTYTIKOB U CTPeMJIeHHe COBEPILIeHCTBOBATh IMyTH
JOCTYDKEHHS] UHAMBUYa/IbHOTO M KOJUIEKTUBHOTO O/1aronostyyust

Paznenbl
«AHa/nM3 IaHHBIX B
3/IEKTPOHHBIX TabIMLaX».

MeTtanpeaMeTHbIe pe3y/1bTaThl

TpedoBanue PI'OC

Yem gocTUraercs

YMeHHe caMOCTOSATe/IbHO IJIaHWPOBATh IYTH JOCTYDKEHUS LieJIU, B TOM
YKCsie a/lbTepHaTHBHBIE, 0CO3HAHHO BHIOMPATh Harbosee 3¢ deKkTHBHbIE
Cr10co0bl peltieHUst yueOHBIX 1 [T03HaBaTeIbHBIX 33/jau.

HPOEKTH]:IE 3aJdHUA

YMeHre OorleHMBaTh TIPABUIbHOCTD BHITIO/THEHUS yueOHOM 3a/jau,
COOCTBEHHBIE BO3MOXXHOCTH €€ PelleHHUsl.

Pasnensl «AHamn3 JJaHHBIX B
3JIeKTPOHHBIX TabMLIax»,
«AHanu3 fAaHHbIX Ha Python»

YMeHHe orpeessTh TIOHATHS, CO3/laBaTh 0000I1eHNsI, YCTaHAB/IUBATh
aHaJIoruH, K1acCuUIMpOBaTh, yCTaHABIMBATb IPUUMHHO-C/Ie/ICTBEHHEIE,
CTPOMTH JIOTUYECKHE PAaCCy>KJeHUsI, yMO3aK/ItoueHus (MHAYKTUBHBbIE,
JleIVKTUBHbIE U 110 aHAJIOTKH) U JieJ1aTh BbIBOJIBI.

Pa3gensl «AHanu3 JaHHBIX B
3/IEKTPOHHBIX TabMHIax»,
«AHanu3 faHHbIX Ha Python»

YmeHue C03aBdTb, MMPUMEHATE U Hp606pa3OBbIBaTb 3HAaKHM WU CHMMBOJIbI,
MOJe/In U CXeMbI [JId peleHus y‘lE6HLIX W II03HABaTe/IbHBIX 3a1ay.

Pazpesnbl «AHanu3 JaHHBIX B
3/IEKTPOHHBIX Tab/IHIax»,
«AHanu3 faHHbIX Ha Python»




dopMHUpOBaHHe 1 pa3BUTHE KOMIIETEHTHOCTH B 00/1aCTU UCTIONb30BaHus | Pa3enbl « AHa/U3 IaHHbBIX B
UKT (MKT- KoMIleTeHIUHN). 3/IEKTPOHHBIX Tab/IHI[aX»,
«AHanu3 faHHbIX Ha Python»

HPEJIMETHBIE Pe3y/JabTdThI

TpeooBanue ®I'OC Yem focTHraeTcs
dopmupoBaHre UHGOOPMAI[MOHHOW U alTOPUTMHAYECKOU KY/bTYPHI, Pa3zzesnbl «OCHOBBI
(hopmMUpOBaHUe TIpe/CTaB/lIeHUsI O KOMITbIOTEpe KaK YHHBEPCaTbHOM rporpaMMypoBaHus Ha Python»
ycTpoiicTBe 06pabOTKM MHGMOPMAI|K, pa3BUTHE OCHOBHBIX HABBIKOB U «AHanu3 gaHHbIX Ha Python»

yMeHUH HCI0/Ib30BaHUsl KOMITbIOTEPHBIX YCTPOMCTB.

dopmupoBaHUe TIpeiCTaBIeHrsI 00 OCHOBHBIX M3yUaeMbIX MTOHSTHSIX Pa3zesnbl «AHanmu3 JJaHHBIX B
(vuHbOpMaIUs, aITOPUTM, MOZIe/Th) U MX CBOWCTBAX. 3/IEKTPOHHBIX TaO/IHIAX»,
«OCHOBBI IPOTrPaMMHUPOBAHHUS
Ha Python», « AHanu3 JaHHBIX
Ha Python», «BBezieHue B
MalllMHHOe 00yueHue Ha

Python»
PasBuTre anropuTMHUYeCKOro MbIIIeHNs, He0OX0AUMOro ISt Paspnenbl «AHanu3 JaHHbIX B
npoeCCHOHAILHOM [IeSITeTbHOCTH B COBPEMEHHOM 00I1IeCTBe; 3/IEKTPOHHBIX Tab/HLIaxX»,
pasBUTHe YMEeHWH COCTaBUTh Y 3aMycaTh alfOPUTM  JiIs] «AHanus faHHbIX Ha Pythony,
KOHKDETHOT'O MCITO/THUTeIs; JOPMUPOBaHUe 3HaHUK 00 «OCHOBBI MallIMHHOT' O
aJITOPUTMUYECKUX KOHCTPYKLMAX, JIOTUYeCKUX 3HaYeHUsIX U o0yueHUsI»
orepaLysx; 3HaKOMCTBO C OJHHUM U3 13bIKOB IIPOIPaMMUPOBaHUs U
OCHOBHBIMH a/ITOPUTMUUECKVMU CTPYKTypaMU — JIMHEWHOW,
YCJIOBHOW Y LIUKJIMYECKOM.
dopmrpoBaHue yMeHU (hopManu3alyu U CTPYKTYPUPOBaHUs Paznensl «OCHOBBI
nH(opMaLyyY, yMeHus BbIOMpaTh Criocob Tpe/iCTaB/ieHrsT JaHHBIX B MIpOrpaMMHpPOBaHMs Ha
COOTBETCTBUMU C TIOCTaBJ/IeHHOM 3a/iaueii (Tab/uLbl, CXeMbl, rpauKH, Python», «AHanu3 faHHBIX B
JMarpamMMbl) C MCII0/Ib30BaHHEM COOTBETCTBYIOLMX ITPOrPaMMHbIX 3JIEKTPOHHBIX Tab/HLIaxX»,
cpezicTB 06paboTKM JaHHBIX «AHanu3 faHHbIX Ha Python»,

«BBeJileHre B MalllMHHOE
obyuenue Ha Python»

Pasnen «BrejjeHue B

dopmHpoBaHe HaBBIKOB 1 YMeHUI 6e301acHOro U 1ienecoobpa3Horo -
VICKYCCTBEHHbIM UHTEJIEKT»

TIoBeieHus Tpy paboTe ¢ KOMITbIOTEPHBIMU ITPOrpaMMaMH U B CETH
VHTepHeT, ymeHus1 co6/0/1aTh HOPMbI MH(MOPMALMOHHOW 3TUKH U
rpaBa

®opmMbI OpraHu3anui y4e0HbIX 3aHATHH

Bce paszensl npeAnonaratoT BLITIOJHEHUE U 3alLUTY MPOeKTOB. [IpoeKThI Mo CBOel AuJaKTHyeCcKou
CYI[HOCTH HalleJieHbl Ha (opmMHpoBaHHe CIOCOOHOCTe, TMO3BOMSIOMIUX 3PGHEKTUBHO [AeliCTBOBaTh B
peanbHOM >KM3HeHHOU cutyaruu. Ob6saziasi UMM, ydallpecsi MOTYT aflaliTUPOBATbCS K U3MEHSIOIMMCS
yCJIOBUSIM, OPUEHTHPOBATLCSI B pa3HOOOPA3HBIX CUTYaIUSX, Pa00TaTh B KOMaH/IE.

[Tpu paboTe Haj TPOEKTOM TIOSB/SETCS WCKIFOUWTE/bHAs BO3MOXKHOCTh (DOPMHPOBAHHUS Yy
yualuxcss KOMIIETEeHTHOCTH pa3pelieHust 1pobsieM (TMTOCKOBbKY 00si3aTe/lbHbIM YCIOBHEM peari3aljiu
METOZia TIPOEKTOB B IIIKOJIE SIB/ISIETCS pellleHre YUalliuMCcsi COOCTBEHHBIX MPo0ieM Cpe/iCTBAMU MPOEKTa),
a Takke OCBOEHHME CIOCOOOB JIeSITe/TbHOCTH, COCTaB/ISIOIIUX KOMMYHHUKAaTUBHYIO M MH(MDOPMAIIMOHHYIO
KOMITETEHTHOCTH.

IIpeanonaraemsbie pe3y/ibTaThl U KPUTEPUHU MX OLeHKHU
['MaBHBIM pe3y/bTaTOM pean3aliiy MPOrpaMMBbl SIBJISIETCST CO3/laHie KaKIbIM peOeHKOM CBOEro
OPUI'MHA/IBHOTO TIPO/IyKTa, a TIJIaBHbIM KpPUTEpHEeM OLIeHKM Y4YeHUKa $SIB/SIeTCsl He CTOJIBKO ero
TaJIAHT/IMBOCTb, CKOJIBKO €r0  CIOCOOHOCTb TPYJAUTHCS,  CIIOCOOHOCTH  YIIOPHO  /10OMBATHCS



JOCTWDKEHUSI HY)KHOTO pe3yJ/ibTaTa, Beib OBJIaZIeTh BCEMH CEKPETaMHM MCKYCCTBA MOXKET KaK/bIH,
TI0-HACTOSIIL[EMY >KeJIaroIIKi 3TOro pebeHOK.

CojeprxaHue NporpaMMsbl

HaumeHoBaHue KpaTtkoe cosepxanue | Buabl yue0HoM JesdTe/IbHOCTH
TeMbI
1. BBeieHHe B HCKYCCTBEHHbIN HHTE/UIEKT H MAallIMHHOE 00yJyeHHe
1.1 Bsepnenue B | [IporHosupoBaHue, aHanus, AHa/IUMUYECKAs: TIOUCK OTBETOB Ha BOIPOCHI
MaIIMHHOe obOyueHue, JaHHbIE, yuuTesIsi, CaMOCTOSITe/IbHBIN MOUCK
o0yueHue TIPU3HAKH, a/iTOPUTM, MH(pOpPMAaLMK TIPU pellieHUH TTOCTaB/IeHHbIX
HCKYCCTBEHHbBIN Bajiau.
VIHTeJUIeKT, MallIuHHOe KoMMYHUKAYUOHHA 51: KOMaHjHast pabora,
obyueHue OTBEThI Ha BOTIPOCHI YuuWTeJIsi, UTPOBasi
npakTuka. [Ipakmuueckasi: yuactve B WTpe,
paboTa C UrPOBLIM TPEHAKEPOM.
PechnekcugHasi: pethiekcrist METOIOM «6 LLISITI»
2. AHa/TU3 JAHHBIX B Y/IEKTPOHHBIX Tad/MIax
.1 Hayka 0 JaHHBIX. Hayka 0 fJaHHBIX, AHaumMuueckas: MOUCK OTBETOB Ha BOMPOCHI
bosnblve AaHHbIe npodeccuu B 06/1acTu yUuTesisl, CAMOCTOSITE/IbHBINA TTOUCK
HayKy O JaHHBIX, JaHHble U [MH(GOPMALUU MPH PellieHUH MOCTaBIeHHbIX
Oonbivie JAHHBIE, METOIBI  Basiad.
paboThI C JAHHBIMU KOMMYHUKQUUOHHA 51: ydacThe BO ()pOHTaTbHOM
0OCY>KIeHHH, OTBEThI Ha BOTIPOCHI YUUTEJISI.
[ Ipakmuueckas: pellieHue MnpejJiaraeMbix
BaflaHU cpeacTBamMu Excel.
PechniekcusHas: 0OCYKaeHHe KOHTPOIbHBIX
BOTIPOCOB U TI0/[Be/leH1 e UTOTOB BBITIOJTHEHUSI
MPaKTUUeCKOro 3aJiaHUsl
.2 OnucarenbHast TabMuHbIe JaHHbBIE, AHasumuueckas: IOUCK OTBETOB Ha BOIIPOCHI
CTaTUCTHKA. MeTO/bI PaboThI C yuuTesIsl, CaMOCTOSITe/IbHBIN MOMUCK
TabimuHble faHHbIE  [TAOIMYHBIMU JaHHBIMH, MH(pOpPMAaLMK TPU pellieHUH MOCTaBIeHHbIX
0a30BbIe MHCTPYMEHTHI Bajiau.
Tab/IMIHOTO TIpoIieccopa KOMMYHUKAYUOHHA £1: y4acTe BO (DpPOHTAILHOM
Excel, cbop 1 oboraitieHre [06Cy>KaeHNUH, OTBEThI Ha BOTIPOCHI YUUTEJISI.
MAHHBIX [ Ipakmuueckas: pellieHue rpe/ijiaraeMbIxX
BaJlaHU.
PechnekcueHas: obCyKaeHre KOHTPOTbHBIX
BOTIPOCOB U TI0/IBe/IeHre UTOT'OB BbITTO/THEHUsI
MPaKTUUeCKOro 3a/laHusI
.3 (OOpaboTKa JaHHbIX  [CTAaTUCTUYECKHE AHauMuueckas: MOUCK OTBETOB Ha BOIMPOCHI
Cpe/iCTBaMU MoKasaresiv, Mephbl yUUTeJIsl, CAMOCTOSITE/IbHBIN MOUCK
D/IEKTPOHHOM Tab/MLIBI [[[eHTPa/lbHOM TeHAEHIMY,  [MH(POPMALIMU MPU PellleHUH TOCTaB/IeHHbIX
BCTPOEHHbIe (QyHKLIUN Baziau.
=CUET(), KOMMYHUKQUUOHHA A1: ydacThe BO (DpOHTATLHOM
—CYMMY(), 0OCY>K/IeH/H, OTBETBI Ha BOMIPOCKI YUMTEJIsI.
=CP3HAUY(), [ Ipakmuueckas: pellieHUe MpeJiaraeMbix
=MAKC(), =MUH(), BamaHuii cpefctBamu Excel.
=MOA(), PechnexkcugHas: ob6CyskeHre KOHTPOTbHBIX
~MEIMAHA() BOITPOCOB Y TO/IBe/IeHUe UTOTOB BBITOTHEHHS
MpaKTUUeCKOro 3a/laHusl
0.4 (O6paboTka [TepBUYHBINM aHATN3 AHaumMuueckas: MOUCK OTBETOB Ha BOMPOCHI
TAHHBIX. [MTaHHBIX, ITAIbl pabOThI C  [yUMTesIs], CAMOCTOSITE/TbHBIN TTOMCK
[TepBUUHBIM aHAa/M3  [HAHHBIMU, BCTPOEHHBIE MH(OPMAaLMK TIPY PellieHUH MOCTaBIeHHbIX
byHKLMH Bajlau.




—CUETECJIN(),
=CUETECJIMMH(),
=CP3HAUECJIV(),
=CP3HAUECJIMH (),
=CYMMECJIU(),
=CYMMECJ/IIMH()

KOMMYHUKAQYUOHHA $1: yuacTrie BO (PpOHTaTLHOM
0OCY>KJIeHHUH, OTBETHI Ha BOITPOCHI YUUTEJIS.

[ I[pakmuueckas: pelieHue rpe/ijiaraeMbIx
BamaHuii cpeacrBamu Excel.

PechnexcusHas: o0CyxjeHre KOHTPOIbHBIX
BOTIPOCOB U TIO/IBe/IEHHE UTOTOB BBIITOJTHEHUS
MPAaKTHUYeCKOTO 3a/IlaHusI

2.5 Busyanusaiys JaHHbIX [Busyanusaiiys JaHHbIX, AHaiumuueckas: IOUCK OTBETOB Ha BOIPOCHI
BH3ya/bHbIN aHaTU3 yUUTeIsl, CAMOCTOSITE/IbHBINA TTOUCK
MAHHBIX, TpadUKH, MH(GOpPMAaIMK TIPU pellieHUH MTOCTaBIeHHbIX
arpaMmbl, TMCTOrPaMMBbl,  Baziau.
KOHCTPYKTOP /711 paboThl  [KOMMYHUKAYUOHHG $1: ydacTre BO (PpOHTATbHOM
C AYarpamMaMu U Ux 0OCY>KIeHHH, OTBEThI Ha BOTIPOCHI YUUTEJISI.
(hopmaTHpOoBaHue [ Ipakmuueckas: pelleHue npejJjiaraeMbix
BaflaHUM cpefcTBamMu Excel.
PechniekcueHas: oOCyKaeHre KOHTPOIbHBIX
BOTIPOCOB U T0/IBe/leHre UTOIOB BbIITO/THEHHs]
MPAaKTUUeCKOro 3aJjaHUsl
.6 CTaTUCTUUECKUM (CTaTUCTUUeCKUM aHa/In3 AHa/iuMuYeckas: TIOUCK OTBETOB Ha BOIPOCHI
QHAIM3 JaHHbIX. MAHHBIX, BU3yaIU3aLust yuuTesIsi, CaMOCTOSITe/IbHBIN MOUCK
[KoppessiuoHHbIM [TAHHBIX C TTIOMOLL[BIO MH(pOpPMAaLMK TPU pellieHUH MT0CTaBIeHHbIX
QHaM3 narpaMMebl pa3bpoca u Baziau.
pacueTa KosdduieHTa KOMMYHUKAYUOHHA £1: y4acThe BO (DpOHTAILHOM
KOppesALiH, KO3hGOUIMEHT (0OCY>KIeHHUH, OTBEThI Ha BOIIPOCHI YUUTEJIS.
Koppensiuyu [TupcoHa I Ipakmuueckas: peleHye rpe/jiaraeMbixX
BafaHUM cpefctBamu Excel.
PechnekcueHas: o0CyXeHre KOHTPOTbHBIX
BOTIPOCOB U TI0/IBeIeHNe UTOT'OB BbITTO/THEHHSI
MPaKTUUeCKOr0 3a/iaHUsI
2.7 |CTatucTtryeckui [TocTpoeHue AHa/IUMuUUecKas: TIOUCK OTBETOB Ha BOIPOCHI
QHAN3 [JAHHBIX. MaTemMaTUueCKOM MOJIe/T  [yUuTesIsi, CAMOCTOATE/TbHBIA TOMCK
JTrHeHbIN [TMHeHOU (TTapHOM) MH(pOpPMaLMK MPU pelleHUH MT0CTaBIeHHbIX
perpecCUOHHbBIN BaBUCUMOCTH U ee Ba/iau.
QHaM3 MHTepIipeTaLyst KOMMYHUKQUUOHHA 51: ydacThe BO (DpOHTATLHOM
0OCY>KJIeHHUH, OTBEThI Ha BOTIPOCHI YUUTEJISI.
[ Ipakmuueckasi: pellieHUe MpeJiaraeMbix
BafaHuii cpeacrBamu Excel.
PechnexkcugHas: 06Cy>kieHre KOHTPOTbHBIX
BOTMIPOCOB U TO/IBeIeHre UTOT'OB BbIOTHEHHS
MPaKTUUeCKOro 3aJiaHUst
.8 [IpoekT [ToHsaTUs pasgena AHasumuueckas: IOUCK OTBETOB Ha BOIPOCHI
«CTaTUCTUYeCKUU «AHa/v3 1aHHbIX B yUuTeIsl, CAMOCTOSITE/IbHBINA TTOUCK
MeTOZ, aHa/In3a BH/IEKTPOHHBIX TaO/IUTIAX» MH(GOpPMAaI[MK TIPU pellieHUH MTOCTaB/IeHHbIX
[TAHHBIX» Ba/iau.

KOMMYHUKQUUOHHAs!: yJacTue BO (DpOHTA/ILHOM
00CYKIeHHUH, OTBEThI Ha BOITPOCHI YUMTETSI.

[ I[pakmuueckas: peliieHue rpe/ijiaraeMbIxX
BaflaHU cpefcTBamMu Excel.

PechniekcueHas: oOCyKaeHre KOHTPOIbHBIX
BOTIPOCOB U T10/[BE/IeHHE UTOTOB BBITIOTHEHUS
MpaKTUUeCKOTro 3a/laHusl.

3. OcHOBBI si3bIKa NporpaMMupoBanusi Python




3.1

ANITOPUTMBI U
MCTIOJTHUATEIN.
Crioco06bl 3anvcu
QITOPUTMOB

IcriosiHuTe b, aTOPUTM.
CriocoObI 3arucu
Q/ITOPUTMOB: CJIOBECHBIH,
MOCTPOUHBIN, O/I0K- CXema,
rnporpamma. JIMHeNHbIH,
Pa3BeTBJIAIOLUICS U
LUK/TUUEeCKU alTOPUTMBI.

AHa/uMuUYecKas: TIOUCK OTBETOB Ha BOIIPOCHI
yUUTe/Is, CAMOCTOSITE/TbHBIN TTOUCK
MH(OPMaL[MK 1PU pellieHUH TIOCTaBIeHHbIX
Basiay.

KoMMyHUKayuoHHa 51: paboTa C UTPOBbIM
TpeHa)KepoM.

[ [pakmuyeckasi: OTBeTHI Ha BOTIPOCHI, pellieHne
Mpe/iaraeMbIX 3aZlaHU Ha SI3bIKe
MporpaMMypoBaHus Python.

PechiekcueHas: 3aroHeHne JMCTa pedieKcuu.

0COOEHHOCTH JTMHEeHHOr 0
@nropruTMa, 6/10K- cXeMa.
B/10K-CcXema JTMHerHOoro

A/ITOPHUTMd.

3.2 OO011Me CBeIeHUs O icTopus si3bika Python, AHa/iuMuyeckas: TIOUCK OTBETOB Ha BOIPOCHI
f13bIKEe KOMITU/IUPYeMble U yUUTesIsl, CAMOCTOSITE/IbHBINA TTOUCK
[pOrpaMMUPOBaHUsl  [MHTepIIpeTUpyeMble SI3bIKH, [MH(pOpPMAaLMy [IPU  pelleHW! 0CTaB/IeHHbIX
Python [IOCTOMHCTBA U HeJOCTaTKU Bajiau.

Python. KoMMyHUKayuoHHa si: paboTta B KOMaH/Iax |
[ToHATHE JAHHBIX, THUMbI VW) VUHVMBUYabHO.

MIAHHBIX: Lie/Ible, I [pakmuyueckas: OTBeTbI Ha BONPOCHI, pelleHre
Bell|eCTBeHHbIe 1 npe/jlaraeMbIX 3a/laHAA Ha sA3bIKe
CTPOKOBBIE. nporpamMMypoBaHus Python.

[ToHsITHE TepeMeHHOH, PechniexkcueHas: 3aroyiHeHWe JMCTa pediekcun
pasHULIA MeXAY

epeMeHHOU U

KOHCTAHTOM.

3.3  |Opranusauus BBoja U [@yHkuus print(), npaBuna  [AHanumuyeckas: IOMCK OTBETOB Ha BOMPOCHI

BbIBO/IA JAHHBIX ee MCIo/b30BaHus. OUIMOKY [yunTessi, CAaMOCTOSITe/TbHBIN TTOMCK
[1PU UCII0/Ib30BaHUU MH(pOpPMaLMK MPU pelleHUH [T0CTaBIeHHbIX
bynkiuu print() Turibl Ba/iau.
naHHbIX: int, float, str. KoMMyHuKayuoHHas: paborta B KOMaH/aX u
[IpriBeieHye TUIIOB C V/IN) UH/IMBHAJYa/bHO.
[TOMOLLbIO [ [pakmuueckasi: OTBeTbl Ha BOIIPOCHI, pellleHre
COOTBETCTBYIOLLIX MpejjlaraeMblX 3a/laHUK Ha sA3bIKe
byukuuii (int(), float(), nporpamMMrpoBanus Python.
str()). PechniekcusHas: 3aroiHeHue JMCTa pediekcun
Dyukuya type().
OnepaTop
[pYCBavBaHUs.
[ IpaBr/ia UMEHOBaHUS
[lepeMeHHbIX.
dyHkUMs input(), TpaBuia
ee UCTI0/Ib30BaHUsl.
Heo6x011MOCTD
[IpUBeleHUs
[1e/IOUMC/IeHHBIX JaHHbIX K
TUITY int rocsie BBOJA.

3.4 AroputMUYecKas Tunel jaHHbIX B Python, AHA/IUMUYeCcKas: IOUCK OTBETOB Ha BOIIPOCHI
KOHCTPYKLIUS ApU(MeTHUeCKHe yUMTesIs], CAMOCTOSATE/IbHBIN TOMCK
«C/1eloBaHue» OI1epaTopel, AeUCTBUS C MH(OPMAaLUK ITPY  pellieHrH MT0CTaB/IeHHbIX

[epeMeHHbIMU. Baziau.
AJITOPUATM, BU/bI KoMMYHUKAYuOHHa si: paboTa B KOMaH/Iax |
Q/ITOPUTMOB, WIW) UHAVUBUZYaTBHO.

[ Ipakmuyeckas: OTBETHI Ha BOTIPOCHI, pelleHre
MpejJiaraeMbiX 3aZlaHUM Ha sI3bIKe
nmporpamMMypoBaHus Python.

PechiiekcueHas: 3aroyiHeHWe JMcTa pediekcun




3.5

[TporpaMMupoBaHue
JTHelHbIX airOPUTMOB

b10K-CcXxeMa JIMHeHOTo
QITOPUTMa.
[IporpaMmMrpoBaHue
THeHBIX alrOPUTMOB,
apri(MeTHUeCcKre
OI1epaTopkl, IIepeMeHHbIe.

AHa/umuyuecKkas: TIONCK OTBETOB Ha BOMPOCHI
yUuTesisl, CAMOCTOSITe/IbHBINA TTOUCK
MHGOPMAI[MK TPU PeIIeHUH ITOCTaB/IeHHBIX
Baziau.

KomMyHUKayuoHHasi: paboTa B KOMaHJaxX M
WJTN) UHIMBU/Tya/IbHO.

[ I[pakmuyueckas: OTBETHI Ha BOTIPOCHI, peliieHHe
Mpe/ijlaraeMbIX 3aflaHU Ha sI3bIKe
nmporpamMMypoBanus Python.

PechiekcugHasi: 3amojiHeHue JIMCTa pedieKcruu

3.6 AJIrOpUTMHYe CKast [Pa3BeTB/ISIOIINICS AHa/umMuueckas: TIOWCK OTBETOB Ha BOIPOCHI
KOHCTPYKLIWS Q/IrOpUTM, OI0K- CXeMa yUuTesIsl, CAMOCTOSITE/IbHBINA ITOUCK
«BETBJIEHHE» BeTB/IEHUS], OTlepaTopbl MH(pOpPMaLMK MPU pellieHUH NT0CTaBIeHHbIX

CpaBHEHMS. Baziau.

Y ciioBHbIe oneparopsl if, if- |[KommyHukayuonHas: pabota B KOMaHAax H

else, paBu/Ia 3anucu VM) UHAVBUJYabHO.

Y C/TIOBHBIX OIEpaTOPOB. [ [pakmuyeckas: OTBETbI Ha BOMPOCHI, pelleHre
npeZjlaraeMbIX 3alaHUKA Ha s3bIKe
nporpamMmmupoBanus Python.

PechiiexkcugHas: 3aroyiHeHWe JMCcTa pediekcun

3.7 [TosiHast hopma [b/10K-CcxemMa BeTB/IeHus. AHa/iuMuYeckas: TIOUCK OTBETOB Ha BOIPOCHI
BETB/IEHUS [To/THBIN yCIOBHBIN yUUTesIsl, CAMOCTOSITE/IbHBIN TTOUCK

oriepaTop, MpaBua MH(pOpPMaL[MK MPU pellieHUH MOCTaBIeHHbIX

3aryCy MOJTHOTO Baziau.

yC/IOBHOTO OriepaTopa. KoMMyHUKayuoHHa si: paboTaB KOMaH/Iax U

VW) UHAVBUYaIbHO.

[ I[pakmuyueckas: OTBeTbI Ha BOMPOCHI, pellieHre
Mpe/jlaraeMbIX 3aJlaHUA Ha s3bIKe
nmporpamMMrpoBanus Python.

PechieKcugHast: 3amioJIHeHUe JIMCTa pedieKCuu

3.8 [IporpammupoBanue  [[IporpamMmmMmupoBanue AHA/IUMUYecKas: IOUCK OTBETOB Ha BOIPOCHI
Pa3BeTBJISFOLLIUXCS pa3BeTBISOLINXCS yUUTeIsl, CAMOCTOSITE/IbHBINA MTOUCK
QITOPUTMOB. Q/ITOPUTMOB, MH(pOpPMAaLMK TIPU pPelleHUH TT0CTaBIeHHBIX
Y crioBHBIM omiepaTtop  fapudmeTrueckue Bajiau.

OTiepaTophl, lepeMeHHble.  [KoMMyHUKayuoHHa si: paboTa B KOMaHjaX U

W/IN) VUHMBUYaIbHO.

[ I[pakmuyueckas: OTBeTbI Ha BOMPOCHI, pellieHre
npe/jlaraeMbIX 3aJlaHAA Ha S3bIKe
nmporpamMmmMypoBanus Python

PechiekcugHast: 3amo/IHeHUe JIMCTa pedieKcruu

3.9 [IpocThie u  |[PasBeTBistOIIMIICA AHasumuueckas: IOUCK OTBETOB Ha BOIPOCHI
COCTaBHbIe @iroput™, 6710K- cxema yUuTeIsl, CAMOCTOSITE/IbHBINA TTOUCK
y C/IOBUSI BeTB/eHNd. Jlornueckue MH(OPMaLMK 1PY pellieHUH TI0CTaBIeHHbIX

OI1epaTophbl, COCTaBHbIE Baziau.

yCJIOBUSL. Y CJIOBHBIN KoMMyHUKayuoHHa 51: paboTa B KOMaHJjaX |

oriepaTop. W/N) UHAWBUYaIbHO.

I [pakmuueckas: OTBeTbI Ha BOMPOCHI, pelleHye
Mpe/ijlaraeMbIX 3aJlaHU Ha SI3bIKe
MporpamMMypoBaHusi Python.

PechiekcugHasi: 3arojiHeHre JUcTa pedieKCcuu

3.10 [AnropuTmMuyeckas Orniepatop while B AHaumMuueckas: MOUCK OTBETOB Ha BOMNPOCHI
KOHCTPYKLIWSI Python, cunTakcuc yUuTeisl, CAMOCTOSITe/IbHBINA TTOUCK
«[TOBTOPEHUE». ortepatopa while. MH(OpPMAaLMK MPU pelleHNH TTOCTaBIeHHbIX
[IporpamMmMupoBaHue Baziay.

[TMKJ/IOB C 3a/1ldHHBIM

KoMMyHUKayuoHHa 51: paboTa B KOMaHJjaX |




yC/IOBHEM VW) UHMBUJYaIbHO.

MPO/I0/KEHUsT PabOThI [ I[pakmuyueckas: OTBeTbI Ha BOMPOCHI, pellieHue
Mpe/jlaraeMbIX 3aJlaHAA Ha S3bIKe
nporpamMMypoBaHus Python.

PechiekcugHast: 3ari0/IHeHVe JCTa pediekcur
3.11 [[IporpammupoBanue [Onepatop for B Python, AHasumuueckas: IOUCK OTBETOB Ha BOIPOCHI
[[UK/IOB C 33/JaHHbIM  (byHKIMs range(), yurTessi, CaMOCTOSITe/TbHBIN MOKCK
UKC/IOM TIOBTOPEHUM  [CUHTAKCUC (PYHKLIUU MH(bOpPMAaI[MK TIPU pellieHUH TTOCTaBIeHHbIX
range(). Bajiau.
KoMMyHUKayuoHHa 5i: paboTaB KOMaH/jaX U
W/N) UHAWBUAYaIbHO.
I [pakmuueckas: OTBeTbI Ha BOMPOCHI, pelleHye
Mpe/ijlaraeMbIX 3aJlaHU Ha S3bIKe
MporpamMMypoBaHusi Python.
PechiekcugHasi: 3arojiHeHre JUcTa pedieKCcuu
3.12  [[Ipoekt [ [MKMUeCcKUid anropuTM, AHA/IUMUYecKas: TIOUCK pelleHust

«Pa3nmuHble BapuaHThl @IropuT™ while, airopuT™  [moctaBieHHON 3a7aui.

nMporpaMMUpoBaHusi  [for, paBu/a 3arvcu KomMyHUKayuoHHasi: paboTa B KOMaHJax u

[MK/TAYeCKOT 0 [MKTAYECKUX aJifOPUTMOB  [(W/IM) UHUBUAYa/IBHO.

Q/ITOPUTMAa» B Python. [ Ipakmuueckas: pellileHe TPOEKTHOM 3aJ/jauM.
PechiekcugHasi: 3amoyiHeHue McTa peiekChu.

3.13  [[IpoekT UMbl JaHHBIX, AHaumuyeckas: B TIpoLiecce CUCTeMaTU3aLyu

«Hauasa rnporpammu- [epemeHHble, hyHKIIWY, BHAHWM.

[POBaHMsI» MaTeMaTHhuyecKue U KOMMYHUKAYUOHHa si: TIpu paboTe B

[Toruyeckuie oriepaTophl, KOMaH/1ax.
BU/IbI a/ITOPUTMOB, [ Ipakmuueckas: B paboTe I10 CO3/JaHUI0
yCJIOBHBIM OMleparop, BY3ya/lbHOM KapTbl 3HAHUMU.
orieparop for, oreparop PechnekcugHast: 3amo/IHeHUe JIMCTa peduieKCuu
while.
TemaTHuecKuu mjiaH
Ne | Ha3BaHue Tembl KoimuyecTBo yacoB
n/n BCEero | Teopusi | MpPaKTHUKaA
1. | BBejeHMe B MCKYCCTBEHHBIM MHTE/IEKT M MalllMHHOe 00yJeHve 1 1
2. | AHanmu3 JJaHHBIX B 3JIEKTPOHHBIX Tab/IMI[AX 13 4 9
3. | OcHoOBBI sA3bIKa NTporpaMmupoBanus Python 20 6 14
Uroro: 34 11 23

MarepuanbHO — TeXHUYECKHe YC/I0BHS pPeaTu3alju NporpaMmMsl

[y peanu3aliiy Kypca Ha OCHOBe TIPOrPaMMbI He00X0/IMMO HallnuKe CIeAYIONX KOMIIOHEHTOB:
KOMITbIOTEPHOE pabouee MeCTO yuuTe/Isl, MO/IK/ItoueHHoe K ceTr VinTepHet (Wi-Fi v o

Kabesto),

TIPOEKIIMOHHOEe 000PYZI0BaHHe UM UHTePAKTHBHAs JJ0CKA C BO3MO>KHOCTBIO JIEMOHCTPALIUN

Tripe3eHTalLui;

KOMITBIOTEPBI U HOYTOYKH, PacIio/ioKeHHbIe B KOMITBIOTEPHOM KJlacce, T/e KaXK/AbI YUeHUK
paboTaet ¢ yCcTpoiCTBOM /MO0 UHAWBHYa/IbHO, THOO B TIapax;

KOMITBIOTEPBI UJTM HOYTOYKHM KaK YYalliXCsl, TaK ¥ YUUTeJIs JOJDKHBI ObITh Ha OTIePaljiOHHBIX
cuctemax Windows/MacOS;
THUIIOBOE TPOrpaMMHOe obecriedeHune, IpuMeHsieMoe 00111e00pa30BaTe/IbHBIMHA OPTraHU3aLIUsIMU,
BKJ/TIOUasi [IPOrpaMmy Aijist paboThl € 3/1eKTpoHHbIMU Tabmujamu MS Excel;

WHTeTrpUpoBaHHasi cpesia pa3pabotku (IDE) ans s3bika mporpammupoBanus Python;




- Jupyter Notebooks — cpeza pa3paboTkw, Asis1 3amycka ¢aiioB 3 MatepuanoB YMK c
KOMIIbIOTEpA WK U3 00/1a4HOTO XPaHU/IMIIIA.

Texanuueckue TpedoBanus K 10

ITK wiv HoyTOYyK Ha 6a3e OC Windows, MacOS

CucremHble TpeboBanust Windows CucremHble TpeboBanusi MacOS

OrnepatyoHHas cructeMa Windows 7 Wiu BbILe OneparonHas cucrema MacOS X 10.10 nu
[Tpouieccop Intel® Core Duo v aHa/IOTUUHBIN C  [BBILLIE

uyactoToii 1,5 I'T'1y unu Beiiiie [Tporieccop Intel® Core Duo uau aHa/IOTMUHBIN C

2/4 I'b onepaTUBHOW MaMSITH [1JIs CUCTeM TIOJ uyactotoi 1,5 I'T'1y wnu Beite

yripaByieHreM 32/64-6utHoit Windows 1,5 I'b onepatuBHo# namsTu - [Tporeccop Intel®
Core Duo um aHazioruussliii ¢ yacrotou 1,5 I'Th
/1A BbILLIe

1,5 I'b onepatvBHOM NamsITH

Pasperienne skpaHa 1024x768 wiu 6osbiie

Hanuune nHTepHeT-CcoeIMHEeHUs

Heo0Ox0/11MO MCII0/1H30BaTh aKTyalbHble BEPCUU OFHOTO U3 cienyromuyx opaysepos: Edge, Chrome,
Safari, Firefox, Opera

WndopmanionHoe obecrnieueHue:
1. https:/file.synergy.ru/d/b319da75ae024b11819a/



https://file.synergy.ru/d/b319da75ae024b11819a/

KanenpapHo-TeMaTnueckuil 1jlaH 3aHATUN BHEYPOUHOM /ieATEe/IbHOCTH
«AcKyCcCTBeHHBIN UHTE/N/IeKT»
B pacuére Ha 1 yac B Hefie/110

Ne Tema 3aHATHA Hara IIpumeuanue
n/ NpoBe/JeHus (omucaHue
n o o NPUYUH
miany | dakty | KOPPEKTHDOBKH
aT)
1. | BBegeHue B MalMHHOE 00yUeHME 02.09
2. | Hayka o jaHHBIX. 09.09
3. | bosbluve jaHHbIE 16.09
4. | OnucaresibHas CTaTUCTHKA. 23.09
5. | TabmuHble faHHBIE 30.09
6. | ObpaboTKa IaHHBIX CPeICTBAMU JIEKTPOHHOMW TaOJTUIIbI 07.10
7. | ObpaboTKa JaHHBIX. 14.10
8. | IlepBruHbIl aHa/IM3 21.10
9. | Busyanu3anus JaHHbIX 28.10
10. | CTaTMCcTMUeCKUI aHa/IU3 JJaHHBIX. 18.11
11. | KoppessLIMOHHBIN aHa/In3 25.11
12. | CTaTMCcTMUeCKUM aHa/IN3 JJaHHBIX. 02.12
13. | JIuHelNHbIN perpeCcCUOHHbIN aHa/IU3 09.12
14. | TlpoekT «CTaTUCTHUECKU MeTO/ aHa/IM3a JaHHbBIX» 16.12
15. | AJIrOpUTMBI Y UCIIOJIHUTEJIN. 23.12
16. | Crioco6bl 3anucH anropuTMOB 30.12
17. | O61iue cBefieHus1 O sI3bIKe TIpOrpaMMHpoBaHust Python 13.01
18. | Opranusanys BBO/Jia U BbIBOJIa JJAHHBIX 20.01
19. | AnroputMuyeckasi KOHCTPYKLMSL «C/1e[JOBAHUEY 27.01
20. | IlporpaMMHpoBaHue JIMHEWHBIX a/ITOPUTMOB 03.02
21. | [IporpaMmMHpOBaHue JIMHEHNHBIX aIFTOPUTMOB 10.02
22. | AsroputMuueckasi KOHCTPYKLMSI «BETBJIEHHEe» 17.02
23. | NonHas ¢popma BeTBIEHUsI 03.03
24. | TIporpaMMHpoBaHye Pa3BeTBJISIOLIMXCS a/ITOPUTMOB. 10.03
25. | Yc10BHBIM oniepaTop 17.03
26. | ITpocTele U cocTaBHbIe YCIOBUS 24.03
27. | AsroputMuueckasi KOHCTPYKLIMSI «TIOBTOPEeHHe». 07.04
28. | IIporpammupoBaHye LIMKIIOB C 3a/laHHbIM YC/I0BUEM 14.04
TTPOZIO/KEHHS pabOThI
29. | [IporpammupoBaHye LIMKIIOB C 3a/laHHbIM YC/I0BUEM 21.04
TIPOZIO/KEHUST pabOThI
30. | IlporpaMmMuypoBaHye MK/IOB C 3aaHHbIM YMC/I0M NOBTOpeHuid | 28.04
31. | TlporpaMMupoBaHue LMK/IOB C 3a[JlaHHbIM 4YKcoM noBTopeHuid | 05.05
32. | IIpoekT «Pa3mnyHble BapUaHThI [IPOrpaMMUPOBaHUSA 12.05
LIMK/IMYECKOr0 arOpuT™Ma»
33. | IlpoekT «Hayvana rporpaMMHUpOBaHUsI» 19.05
34. | IIpoekt «Hayasia mporpaMmmMHupOBaHusI» 26.05
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