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HosicHuTeabHASA 3aNIMCKa

[Mporpamma kypca «VICKyCCTBEHHBIH MHTEUICKT» COCTaBJIeHA JJIsi 7X KJIacCOB B
coorBercTBUM ¢  TpeboBanusimu PI'OC  ocHOBHOro obmero oOpa3oBaHus (TpUKa3
Munnpocsemieanst Ne 287 ot 31 mas 2021 1. u omobpena pemierreM QeneparbHOTO y4eOHO-
METOJMYECKOT0 00ObETMHEHHMS 110 00IIIeMy 00pa30BaHHIO (ITpotoxoi 5/21 ot 19.11.2021
.).), C y4eTOM IPEEMCTBEHHOCTH IIPOTPaMM HAUYAIBHOTO, OCHOBHOTO W CpPEIHEro OOIIero
obpa3oBanus. [IporpamMMa oprieHTHpOBaHA Ha aHAINU3 JAHHBIX, BBEJCHUE B MAIIMHHOE O0yUeHUE
Ha 0a30BOM YpOBHE. 3a MOCIIEAHHUE ICCATUICTUS BO MHOTHX OOJACTSIX HAYKU U UHyCTPUH CTaIIN
HAKAIUIMBAThCsl OOJIBIIME OOBEMBI JIAHHBIX, a TAKXKE CTAJIM Pa3BUBATHCS METO/bI MAIIMHHOTO
00y4eHHsI, TO3BOJISFOIINE M3BJICKATh M3 3TUX JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

st 6a30BOT0 ypOBHS MPOTpaMMON HPEAYCMOTPEH MPOMEIEeBTHUECKUI paszen aHajiu3a
JAHHBIX B AJICKTPOHHBIX TaOJHUIAX, a TaK)Ke OCHOBBI MporpamMmupoBaHusi Ha Python, amamus
naHHbIX Ha Python. OcHoBomonararoieii TeMoii sSBISICTCS BBEJICHHE B MPOrpPaMMHUPOBAaHUE HA
Python. CdopmupoBaHHbIe y ydaliuxcs 3HaHHS U yMEHUS B OOJIACTH MPOTrpaMMHUPOBAHHs Ha
Python Oymyr B nanbHEHIIEM HCIIOJNIB30BAHBI NMPU HM3YyYCHUHM aHAIM3a JaHHBIX Ha CTYICHU
OCHOBHOTO 00IIIero 00pa3oBaHUs W MAIIMHHOTO OOy4YeHHs Ha CTYNEHU CpPEIHEro oOIIero
oOpaszoBanus. Data Science — oJlHa U3 CaMBIX TPOTPECCUBHBIX O0JIACTEH B MPOrPaMMHUPOBAHHUH
ceroniHs, a Python — camMblii monysisIpHBINA M pacpOCTPAHEHHBIN SI3BIK, HCIIOIB3YEMBIi JIJIsl aHAJIN3a
JTaHHBIX. Kypc TO3BOUT ydammMcst OCBOUTh OCHOBHBIC MHCTPYMEHTBI PaOOTHI M MPUCTYIUTH K
MIOCTPOCHHUIO MOJIeNIell  paboTe ¢ JaHHBIMH. B X0/1e OCBOEGHHs y4eOHOro Marepwajia Kypca y
yyarmuxcst pOpMHUPYETCsl YCTOWYHMBBIN HHTEPEC K U3YYCHUIO TAHHOW TEMBI M 3aKJIaIbIBacTCs 0a3a
JUTSL TIPOJIOJDKEHUS] M3Yy4eHHUS METOJOB MAIIMHHOTO OOyYeHHs Ha CTYNEHU CpPeIHEero oOIero
o0OpazoBaHus.

[TporpamMmma pa3paboTaHa B COOTBETCTBHU C OJHUM W3 JUJIAKTHYSCKUX TMPUHITUTIOB —
NPUHIUIIOM TPEEMCTBEHHOCTH. DTO — JIMHMS s3bIKa IporpamMMmupoBanus Python, ocBoecHme
KOTOPOTO HAYWHAETCSI B OCHOBHOW IIKOJE, U CKBO3HAs JIMHUS MAIIMHHOTO OOy4YeHHs, OCBOSHUE
KOTOPOTO HAUMHAETCsI Ha MPOIEJEBTUIECKOM YPOBHE OCHOBHOM IITKOJIEC U MPOIOIDKACTCS Jlajiee B
CpEeIHEN IIKOJIE.

K 3aBepuieHuto oOydeHHs MO MPOrpaMMe Y4Yalluecs TODKHBI MOHMMATh aKTyaJIbHOCTh
aHaJM3a JaHHBIX, €r0 OCHOBHBIC OO0JIACTH TPUMCHEHHUS W METOJbl peanu3anuu. [Iporpamma
MIpEeANnoJaraeT, 4To y ydamuxcs Oyner copMUpOBaHO IEOCTHOE MpECTaBlIeHHe 00 aHalm3e
JAHHBIX, peaJln3allii METOIOB aHAIIN3a JJaHHBIX Ha si3bike Python, ero cdepax nmpuMeHeHwMs.

JlaHHBI Kypc omupaeTcs Ha (QyHIaMEHTaIbHbIC NUAAKTUYCCKHE MPUHIMIBI, TaKUE Kak

IIPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh M JOCTYIIHOCTb, LIEJIOCTHOCTh M HENPEPBIBHOCTH, a



TaK)K€ WHHOBALMOHHBIE METO/Abl IPOOJEMHO-PAa3BUBAIOIIETO M CMELIAHHOTO O00ydeHwus,
IIPOrPaMMHO-TIPOEKTHOIO M HCCJIENOBATEILCKOIO IOAXON0B. B KOHIE KakIoro ypoka
IIPUCYTCTBYIOT BOIPOCHI M 3aJaHUs, MHOTME M3 KOTOPBIX OPHUEHTHUPOBAHBl HA KOJUIEKTHBHOE
00cCyXJeHIE, TUCKYCCUH, BEIPAOOTKY KOJUJIEKTUBHOI'O MHEHMUSL.

Ocoboe MecTo B peanu3aluy IporpaMMbl OTBOJIUTCS BHJICOJEKIMAM, OHJIAMH-pecypcam,
TpeHaxepaM. Bee 310 co3maer HeoOXouMble yCinoBUs Ui (HOPMUPOBAHHS CaMOCTOSITEIbHOCTH B
IUIAHUPOBAaHUM Y4YEOHOH JeATENbHOCTH, B OpraHu3alMd Y4eOHOTO COTPYAHHUYECTBA, B
pacripesielieHul poJie MpH pemeHud y4eOHBIX 3anad U npodiem. Heorbemiemoil yacTbio
HpOTpaMMBbI SBJISICTCA IPOEKTHAS! JESATEIbHOCTh 00YUarOIUXCS.

W3yueHne pa3inuyHbIX ACHEKTOB aHAIM3a JAaHHBIX MO3BOJMUT c(HOPMUPOBATH Yy ydaluxcs
CIIOCOOHOCTh K AaHAJUTUYECKOM M TPOTHOCTHYECKOW JAesTeNbHOCTH. [loMCK OTBETOB Ha
po0OJIEMHBIE BOMPOCHI, pEIIeHNE TPOOIEMHBIX U UCCIIEI0BATENIbCKUX 3aJaHUN, MHTETPUPOBAHHBIX
B COJIepKaHKe, HAIIPaBJIEHO HAa ()OPMHUPOBAHUE Y yUAIUXCS LEITOCTHOTO CUCTEMHOT'O MBIIIJICHHUS,
KOTOPOE MO3BOJIUT UM OLIEHUTHh CHOPMHUPOBAHHBIM KPYT' OCTOSHHBIX UHTEPECOB M OCYILECTBUTH
OCO3HAHHBII BBIOOP JalbHEWINEH 00pa30BATENBHON TPAGKTOPUH W MPOPECCHOHATBLHOTO
CaMOOIIPEICIICHUSI.

Lesas u 3axaun kypca. ['maBHas 1ienp Kypca — AaTh ydamumcs: 0a30Bo€ MpeICcTaBIeHUE
00 aHanmM3e NaHHBIX W pealM3allid OCHOBHBIX METOJOB aHalW3a JAaHHBIX Ha s3bike Python,
ITO3HAKOMUTH C TEPMUHOJIOTMEN MCKYCCTBEHHOTO MHTEJUIEKTa U HAYYUTh IIPUMEHSITh HEKOTOPHIE
W3 €r0 METOJIOB Il pELICHUS TPAKTUYECKUX 3a]1a4.

LleseBasi ayauTopus Kypca. Yyamecs 7—9 kinaccoB 0011e00pa3oBaTeIbHbIX HIKOJ.

Mecto kypca «VICKycCTBEHHBI MHTEIEKT» B YyUeOHOM IUIaHe. 3aHATUS Kypca
«MCcKyCcCTBEHHBIM HMHTEJUIEKT» MOTYT NMPOBOJIUTHCA B 7- 9 Kilaccax B KayecTBE BHEYPOUHOMU
JEeSITeIbHOCTH (BO3MOXKHbBIE POPMBI: (DaKyIbTaTUB, KPYKOK U TIpoyee).

LleHHOCTHBIE OPHEHTUPBI COAEPKAHNSA U Peau3alui POrpamMMbl

Copneprkanue mporpaMMbl HOCUT MEXIMCIIUITTMHAPHBIN XapakTep. EcrecTBeHHBIM 00pa3zom
BBITJISIAUT €T0 BO3MOXKHASI MHTErpalus ¢ IUCHUIUIMHAMU MPEeAMETHON obnactu «Marematuka u
uH(popMaTuka». Pa3BuTHe JOrMU4EeCcKOro M ajaropuTMHUYECKOTO MBIIIIEHHUS, OCYIIECTBIIEMOE Ha

YpOKax MmO 3TUM JUCHHUIIVIMHAM, CIYXUT 3aaayc (I)OpMI/IpOBaHI/IH HCO6XO,I[I/IMOI71 OCHOBBI, Ha



KOTOpOH B JanpHelieM OylneT OCyLIECTBIEH Mepexo] K MallMHHOMY OOyYeHHIO Ha CTYIEHHU
cpemHero odmiero oopasoBaHus.

UYepes UCIOIB30BAHNE PA3IUMYHBIX JAaTACETOB U aHAJIU3 JAHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHUS yJaluXxcs, MOoJydeHHbIe UMY Ha ypoKax reorpaduu, Gu3uku, OMOIOTUU U IPYTUX.

HeoTbemieMoil yacTbio MporpaMMsl SBJISETCS peaau3alysl IPOEKTHOIO METOAa O0yUEeHHS.
ITporpaMMoii IpeyCMOTPEHO BBIIOJIHEHUE TAKUX IPOEKTOB KaK «CTaTUCTUYECKUIA METO aHAIIN3A
JaHHBIX», «Pa3nuuHbple BapuaHThl MPOrPAMMHPOBAHUS LMKIMYECKOro ajiroputmay, «Hauana
nporpammupoBanus Ha Pythony. IIpoekTsl mo cBoeil TMAAKTUYECKON CYIIHOCTH HAalleJIeHbl Ha
(dopmMHpoBaHUE CIIOCOOHOCTEN, TO3BOJISIIOIUX 3((EKTUBHO JeHCTBOBATh B PealbHOMN KU3HEHHON
curyauuud. OOnazas MMM, ydalMecs MOTYT aJalTHPOBATbCs K M3MEHSIOLIMMCS YCIOBHSM,
OpPUEHTUPOBATHCS B Pa3HOOOPA3HbIX CUTYalUsAX, paboTaTh B KOMaH/IE.

[Tpu paboTe Hag IPOSKTOM MOSIBIISICTCS UCKIIOUUTEIbHAS BO3MOXXHOCTD (POPMUPOBAHUS Y
y4yalluxcst KOMIIETEHTHOCTH pa3pelleHuss npobieM (IMOCKOIbKY 00s3aTelbHbIM YCIOBUEM
peanu3aly METOAa IPOEKTOB B ILKOJIE SBJISETCS pEIeHHE ydyalluMCsl COOCTBEHHBIX HPOOieM
CpeACTBaMH TMPOEKTa), a TaKXKe OCBOCHHE CIIOCOOOB JIEATEIBHOCTH, COCTaBJISIOIINX

KOMMYHHUKAaTHUBHYIO U HUHQOPMAIIMOHHYIO KOMIIETEHTHOCTH.
Pe3yibTaThl OCBOEHHS KYypca BHEYPOUHOIi 1eSITeIbHOCTH
®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI 0O0Y4YaOIIUMHCS OCHOBHOM
0o0pa3oBaTeNbHON TPOrpaMMBl  CPETHETO O00IIero o0pa3oBaHUs: IJHWYHOCTHBIM pe3ylbTaTaM

(Tabmuna 1); MeTanpeMeTHBIM pe3yibTaTaM (Tabsuua 2); mpeIMeTHbIM pe3ynbTaTaMm (Tabauna 3).

Taoauna 1

JInuyHOCTHBIE pe3yJIbTaThl

Tpedosanue ®I'OC! YeM J0CTHraETCs
JIMyHOCTHBIE pe3yabTaThI, o0ecreynBarome amanranuio | Pasznemnsl
oOydJaromerocss K M3MEHSIONIMMCS YCJIOBHSM COIMaIbHON U | «BBemeHue B HCKYCCTBEHHBIN
MIPUPOAHON CpENbL: HHTEJIEKTY,

YMCHHUE pPaACIIO3HABATb KOHKPCTHBIC TPUMCEPBI IIOHATHA 110 «OCHOBEI

XapaKTEepPHBIM MPU3HAKAM, BBIIOJIHATH ONEpPALMd B COOTBETCTBUH C | MPOTrpaMMHUPOBAHUs Ha
ompeneseHuEM W TMPOCTEHINIMMH  CBOMCTBAMU  MOHATHSA, | Pythony,
KOHKPCTU3UPOBATL MOHATHUC IMPUMCPAMU, UCIIOJIB30BATh IMOHATHC U «AHanus JaHHbIX B

€ro CBOMCTBa MpH pEIIEHWH 3aJady, a TaKKe OINEepUpOBaTh | AIEKTPOHHBIX TAOIUIIAX).

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



TEPMUHAMM U  NPEACTaBICHUSMH B  00JacTH  KOHLENIMU
YCTOMYHBOT'O Pa3BUTHUSA

[lenHOCTH HAYYHOTO MTO3HAHUS:

OBJIAJICHHE OCHOBHBIMH HaBbIKAMU UCCIIEI0BATEIIbCKON

JACATCIIbHOCTH, YCTAHOBKA Ha OCMBICIICHUC OIIbITAa, Ha6HmﬂCHHﬁ,
IMOCTYIIKOB MW CTPCMIICHHUC COBCPIICHCTBOBATL NYTH JOCTUIKCHUA

HHANBUAYAJIbHOI'O U KOJUICKTUBHOI'O 6narononyq1/1ﬂ

3JIEKTPOHHBIX TAOIUILIAX».

Taoauua 2

MeTaHpeIlMeTHble pe3yJabTaThbl

TpedoBanne ®I'OC

Yem gocTuraercs

YMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh IyTH JIOCTHKCHHUS
[eH, B TOM YHCJIE albTCPHATUBHBIC, OCO3HAHHO BBIOMPATH
Haubosnee dS(PQeKTUBHBIE CMOCOOBI pelIeHus Y4YeOHBIX U
MO3HABATEJBHBIX 33/1a4.

[IpoekTHbIe 3a1aHMs

YMeHue OleHuBaTh MPAaBUIBHOCTh BBIMOJIHEHUS YyueOHOU
3aJa4i, COOCTBEHHBIE BO3MOKHOCTHU €€ PeIleHHs.

Pasnensl «AHann3 JaHHBIX B
AIIEKTPOHHBIX TAOIHIIAX,
«AHanu3 1aHHbIX Ha Pythony

YMeHue ompenenath MOHATUS, coO37aBaTh 000OIIEHUS,
yCTaHABIWBATh aHAJIOTHH, KJIaCCU(PHUITUPOBATh, YCTAHABINBATh
[IPUYMHHO-CIICACTBEHHbBIE  CBA3U, CTPOUTH  JIOTUYECKHUE
paccyXJ1eHus1, yMO3aKIIIOUeHUs! (MHIYKTUBHbIE, IETYKTHUBHBIC U
10 aHAJIOTWH) U JeJIaTh BHIBO/IBI.

Pa3znensl «AHanu3 JaHHBIX B
ANIEKTPOHHBIX TAOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony»

YMenue CO31aBaTb, NPUMCHATL U Hp606pa3OBLIBaTB 3HaKH H
CUMBOJIbI, MOJCIN MW CXCMbl I PCIICHUA y‘-I€6HI)IX n
IIO3HABATCJIbHBIX 3aJa4.

Pa3znensl «AHanu3 JaHHBIX B
ANIEKTPOHHBIX TAOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony»

dopmMupoBaHWEe H Pa3BUTHE KOMIIETCHTHOCTH B 00JacTH
ucnonszoBanus KT (MKT-komnereHun).

Pasnensl «AHann3 JaHHBIX B
AIIEKTPOHHBIX TAOIHIIAXY,
«AHanmu3 gaHHBIX Ha Pythony

Taoauua 3

IIpeameTHBIE pe3yJIbTAThI

Tpedosanne ®I'OC

Yem gocruraercs

Pa3nensl «AHannu3 JaHHBIX B




dopmupoBaHre WHOOPMAITMOHHOM MU AJITOPUTMHUYECCKOM
KYJIbTYpBI, (QOPMHUPOBAHKE TIPEICTABICHUS O KOMITBIOTEPE
Kak YHHUBEpPCaIbHOM yCTpOIiCcTBE 00paboTku
nH(OpMAaLINY, PAa3BUTHE OCHOBHBIX HABBHIKOB M yYMEHUU
UCIOJIb30BaHUS KOMIIBIOTEPHBIX YCTPOMCTB.

Paznensl

«OCHOBBI POTPAMMHPOBAHUS HA
Python»

«AHanu3 gaHapX Ha Pythony

dopmMupoBaHHE MIPEACTABICHUS 00 OCHOBHBIX
M3Y4aeMbIX MOHATHSX (MH(OPMALUS, AITOPUTM, MOJIEIb)
U UX CBOMCTBAX.

Pa3nensl «AHann3 JaHHBIX B
3JEKTPOHHBIX TaOIULIAX,

«OCHOBBI TPOTPAMMHUPOBAHUS Ha
Python»

«Ananu3 naHHbIX Ha Pythony,
«BBeneHne B MallinHHOE 00yYEHUE Ha
Python»

Pa3Butue aaropuTMHUYECKOro MBIIIICHHS, HEOOXOJUMOI0
Ui IPO(ECCUOHANIBHON JESITEIbHOCTU B COBPEMEHHOM
o0lecTBe; pa3BUTHE YMEHUH COCTaBUTh M 3alucaTh
AITOPUTM JUTS KOHKPETHOI'O HCIIOJIHUTEIIS;
¢dbopmupoBaHue 3HAaHUU 00 ITOPUTMUYECKUX
KOHCTPYKLUAX, JOTMYECKUX 3HAYCHMSIX M OIEepalusix;
3HAKOMCTBO C OJHMM H3 SI3bIKOB NPOrpaMMHMPOBAHUS U
OCHOBHBIMM  AJTOPUTMUYECKUMH  CTPYKTypaMu —
JIMHEWHOH, YCIOBHOM U LIMKINYECKOM.

Paznenbl «AHanu3 1aHHBIX B
3JICKTPOHHBIX TAOIUIIAX,
«AHanu3 na"HbeIX Ha Pythony,
«OCHOBBI MALLIUHHOT'O OOYYEHUS»

dopmupoBaHue YMEHUHN (opManu3aliu u
CTPYKTypUpPOBaHUs WH(GOPMAIIUU, YMEHUS BHIOUPAThH
Croco0 MpeICTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTaBIIEHHOM 3a/1a4yeil (TabIuIlbl, CXeMbl, rpadukwy,
JUarpamMMbl) C HCITOJIb30BAHHEM COOTBETCTBYIOIIHX
MIPOrPaMMHBIX CPeJICTB 00pabOTKU JaHHBIX

Paznenbr «OCHOBBI IPOTpaMMHUPOBAHUS
Ha Python», «AHanu3 naHHBIX B
AJIEKTPOHHBIX TaOIUIIAX,

«AHanu3 JaHHbIX Ha Pythony,
«BBeneHne B MallinHHOE 00YYEHUE HA
Python»

®opmMupoBaHUE HABBIKOB U YMEHUN O€30MacHOrO 1
LeNecO00pa3HOro NOBEJEHUS MPU paboTe ¢
KOMITBIOTEPHBIMM POrpaMMaMHt U B ceTH MIHTepHeT,
YMEHUS cOOJI0AaTh HOPMBI HH(POPMAITMOHHON ATUKU U
rpaBa

Paznen «BBeaeHue B HICKYCCTBEHHBIN
WHTEIIIEKT)

KoHTpoJb 1 onenka

Bce pasmensl mpenmoniaratoT BBIIOJIHEHHWE M 3alllUTy MpPOeKToB. IIpoekTel mo cBoei

JUIaKTHISCKOMN CYIIHOCTU HALCJIICHBI Ha (I)OpMI/IpOBaHI/IC CHOCO6HOCTCI>1, TTO3BOJIAIOIINX

3 PEKTUBHO E€HCTBOBATh B pealbHOM *HU3HEHHOM cuTyauuu. OGnagas UMM, ydaldecss MOTYT

AAlITUPOBATECA K U3MCHAIOIIUMCA YCIIOBUAM, OPUCHTUPOBATHCA B pa3H006paSHI)IX CUTyaluiax,

paboTaTh B KOMaHJIE.

[Tpu paboTe Hag TPOSKTOM MOSIBIISCTCS UCKIIOUUTEIbHAST BO3SMOKHOCTh (JOPMUPOBAHUS Y

yYaIIUXCsl KOMIIETEHTHOCTH pa3pelieHuss mnpodieM (MOCKONbKY 00s3aTelbHBIM YCIOBUEM




peanu3aly METO/a IPOEKTOB B ILKOJIE SBISETCS pEIIEHHE ydyalluMCsl COOCTBEHHBIX IPOOIeM
CpeACTBaMU IIPOEKTa), a TaKKe OCBOEHHE CIIOCOOOB  JESITEIbHOCTH, COCTaBIISIOIIUX
KOMMYHHUKATHBHYIO 1 HHPOPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxnplii mpoekT mpeamnonaraeT MOJydyeHHe Kakoro-mubo Mpoaykra. B mperiaraembix
IIPOEKTAax 3TO MPOrPaMMHBIN IPOAYKT, PEIIAIOIIUHI Ty WIK UHYO 3a1a4dy. Ha BeInosHeHue mpoekra
npejuiaraercst 0a3oBoe KOJIMYECTBO YacoB, OJHAKO I10 YCMOTPEHMIO YYHTENs, a Takke B
3aBHCHUMOCTH OT YMEHHI 1 HHTEpPECa YICHUKOB K TEME KOJIMYECTBO YACOB MOXKET OBITh YBEJINYCHO.
KoHkpeTHbIe peKOMEHallK JaHbl B MaTepUajax IPOEKTHBIX 3aHIATUH.

Ha 6a30BOM ypoBHE NPOEKTHBIE 3aHATHS MTpeyIaratoTcs Ha TeMbl «CTaTUCTUYECKHM METOA
aHaJM3a JAHHBIX», «Pa3nuuHble BapHaHThl NPOrPAaMMHUPOBAHUSA LHUKIWYECKOTO aAJITOPUTMAay,
«Havana mporpammupoBanus Ha Python», OHM SBISIOTCS MEXKNpPEIMETHBIMH, B OTIMYHE OT
MOHOIIPOEKTOB, YaCTUYHO BBIIIOJIHAIOTCSI BO BHEYPOUHOE BPEMS U 101 PYKOBOACTBOM HECKOJIBKHX
CHELMAIMCTOB B  Ppa3IMuYHBIX O0JacTsIX 3HaHMA. Takue TPOEKThl TpeOyrOT OYeHb
KBAJM(PHULHUPOBAHHON KOOPAMHALIMU CO CTOPOHBI CHEIMAIMCTOB U CIAXEHHOM paboThl MHOTUX
TBOPYECKHUX TPYINI. MeXnpeaMeTHbIe TPOSKTH MOTYT OBITh KaK HEOOJBIINMH, 3aTParuBaOIIIMH
JBa-TpU TIpeaMeTa, TaK M HaIpaBICHHbBIMH Ha pELIEHHE JOCTATOYHO CJOXHBIX IMpoOieMm,

Tpe6y}oumx coz[epxcaTenLHoﬁ HUHTCrpalilii MHOT'UX oOJracTeil 3HaHUS.

TemaTu4eckoe NIaHNPOBaHUeE € ONpe/ieJieHHeM OCHOBHBIX BU/I0B y4eOHOM /1eATeIbHOCTH

B osTtomM pasmene npuBOOUTCS BapHaHT IJIAHUPOBAHUS 3aHATUN, PACCUMTAHHBIA Ha
MUHMMaJIbHBIN y4ueOHbI miaH. IlpeacraBieH mepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
nporpaMMsl Juist 6a30BOro BapHaHTa y4eOHOro IUlaHUpoBaHMs. Paziauuume 6a30BOro ypoBHS OT
yrayOJIeHHOTro Kypca MpOsBISETCS B CTENEHM INIYOMHBI M KaueCTBa OCBOEHHUS TEOPETHYECKOIO

MaTtcpHrajia U MOJYUCHHBIX IMPAKTHYCCKNX HABBIKOB.

Taoauna 4
«HcKycCTBEHHBIH HHTEJICKT»
HaunmenoBanmue | KpaTrkoe copep:kanue Buabl y4eOHoil 1eATeIbHOCTH
TeMbl
1. Beenenne 8 UM u MO
1.1 | BBeaeHue B IIporHo3uposanue, Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
MAaLIHHHOE aHanu3, o0ydeHue, y4auTens, CaMOCTOSITEIIBHBIN MTOUCK
o0y4eHue JaHHbIE, IPU3HAKH, uHpOpMAllMM TPU PEUICHUH MOCTaBIEHHBIX
AJITOPUTM, 3a1ad4.
HUCKYCCTBEHHBIN




HMHTCIIJICKT, MallIMHHOC

oOyueHue

Kommynurxayuonnas:
OTBETHl Ha BOIPOCHI
MPaKTHKA.
Ilpakmuyeckas: ydactue B Hrpe, padbora ¢
UTPOBBIM TPEHAKEPOM.

pabora,
UTpoBast

KOMaH1Has
YUHTEII,

Peghnexcusnas: pediekcust MeTogoM  «6
LIS
2.
AHAJN3 JaHHBIX B JJIEKTPOHHBIX TA0IMIIAX
2.1 | Haykao Hayka o naHHbIX, Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI

JTAHHBIX. npodeccuu B obactu | yaurens, CaMOCTOSITCIIbHBII TTOHMCK

Bonbmine HayKH O JaHHBIX, uHGOpMallMU TpPHU PEHICHUU IOCTABICHHBIX

JTAaHHBIE JTaHHBIE ¥ OOJIBIINE 3aJ1ad4.

JTaHHBIE, METO/IbI Kommynurxayuonnas: ydacTtue BO

paboThI C JTAHHBIMU (GpoHTaTBbHOM  OOCYXICHHWU, OTBETHl Ha
BOMPOCHI yUUTEIIS.
Ilpakmuueckas: pelIeHUe TPeIaracMbIX
3ananuii cpeacreamu Excel.
Pecghnexcusnasi:
o0cCyXIeHE KOHTPOJIBHBIX BOMPOCOB U
I0JIBEJICHUE UTOTOB BHITIOJTHCHHS
MPAKTHYECKOTO 3aJaHus

2.2 | OmucarenvHas | TaOnuaHbIe naHHbBIe, | AHarumuveckas: TIOUCK OTBETOB Ha BOTPOCHI

CTaTHCTHUKA. METO]IbI paboTHI C YUUTES, CaMOCTOSITENIbHBII MTOMCK

TaOnuunble TaOJINYHBIMU nH(pOpMallUK TMPH PEUIEHUH TOCTaBJIEHHBIX

TaHHbIE JTaHHBIMU, 6a30BbIE 3amad.

WHCTPYMEHTBI Kommynurxayuonnas: ydactue BO
TaOIUYHOTO (GbpoHTanbHOM  OOCYXIEHHUH, OTBETHl Ha
nporteccopa Excel, BOIIPOCHI YUUTEIIS.
cbop u oboraieHue Ilpakmuueckas: pelieHHe TMpeIaraeMbx
JTAHHBIX 3alaHUM.
Peghnexcusnas:
00CyXIeHUEe KOHTPOJBHBIX BOTIPOCOB U
MO/IBE/ICHUE UTOTOB BHITIOJTHEHHUS
MTPAKTUIECKOTO 33 TaHUS
2.3 | O6paboTka CTaTHUCTUYECKUE AHnanumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI

TAHHBIX MOKa3aTesu, Mephl YUUTES, CaMOCTOSITENIbHBII MTOMCK

CpeICTBaMH IIEHTPATLHOM nH(DOpPMAIIMKA TIPH PENICHHH ITOCTABJICHHBIX

ANEKTPOHHOU TEH/CHIINUH, 3a/ad.

Ta0JIAIIBI BCcTpoeHHbIe pyHKIMK | KommyHuxkayuonuast: ydacTue BO
=CUET(), =CYMMY(), | ¢poHTanbHOM O0OCYXJIEHHM, OTBETHl Ha
=CP3HAUY(), BOIIPOCHI YUUTEIIS.
=MAKC(), =MUH(), [|llpakmuueckas: pelieHne mnpeaIaraeMbx
=MOJIA(), 3amannii cpeactBamu Excel.
=MEJIMAHA() Pecghnexcusnas:

o0cyXJIeHEe KOHTPOJIBHBIX BOIPOCOB U




IOABECACHNUEC UTOI'OB BBITIOJITHCHHUA
IMPAKTUYCCKOI'O 3alaHuA

2.4 | O6paboTka [TepBuuHbIi aHaIN3 AHnanumuyeckas: TIOUCK OTBETOB Ha BOIPOCHI
JTAHHBIX. JTAaHHBIX, dTaIbI YUUTEIS, CaMOCTOSITEIIbHBII TIOUCK
[lepBuuHbIit paboThI C JaHHBIMH, uHGOpMallMl TpPU PEHICHUH IOCTABJICHHBIX
aHaIN3 BCTpOCHHbIE QYHKIMH | 3a1ad.

=CYETECJIN(), Kommynuxayuonnas: y4acTue BO
=CUETECJIUMH(), (GpoHTanBbHOM  OOCYXIECHHUH, OTBETHl Ha
=CP3HAYECJIN(), BOIIPOCHI YUUTES.
=CP3HAYECJIIMMH() | Ilpakmuueckas: pelmieHue MpeajiaraéMbixX
, =CYMMECIJIN(), 3ananuii cpeacreamu Excel.
=CYMMECJIUMH() | Peghnexcuenas:
o0cCyXJIeHE KOHTPOJIBHBIX BOPOCOB U
I0JIBEJICHUE UTOTOB BHITIOJTHCHHUS
MPAKTHYECKOT 0 3aJaHus
2.5 | Buzyanuzanus | Buszyanuzamus Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
TAHHBIX JAHHBIX, BU3yaIbHBIA | yUUTEIS, CaMOCTOSITCIIbHBII TIOUCK
aHaJIU3 JIaHHBIX, uHGOpMallMd TPH PEHICHUH IOCTABICHHBIX
rpaduku, TuarpamMmsl, | 3axay.
TUCTOTPaMMBl, Kommynurxayuonnas: ydacTtue BO
KOHCTPYKTOp JIs (GpoHTaNTPHOM  OOCYXJIEHWUH, OTBETHl Ha
paboThI ¢ BOMPOCHI yUUTEIIS.
JrarpaMMaMH U X Ilpakmuueckas: pelIeHWE TIpeIaraéMbIX
(dhopmatupoBaHue 3amanuit cpeactBamu Excel.
Pegpnexcusnas:
00CyX/IeHUEe KOHTPOJIHBIX BOIIPOCOB U
MTOJ/IBEJICHUE UTOTOB BBITIOJTHEHHUS
MPAKTHYECKOTO 3aJaHusl.

2.6 | Craructudeckn | CTaTUCTUYCCKHIA AHnanumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
it aHanmu3 aHaJlu3 IaHHBIX, YUUTES, CaMOCTOSITENIbHBII MTOMCK
JTAHHBIX. BH3yaJM3alys JaHHBIX | MHQOpMaMKu MPU PEMICHUH TOCTaBICHHBIX
Koppensuons | ¢ moMoIsio 3ajau.

Bl aHATTU3 nrarpaMmel pazopoca | KommyHnuxayuonnas: ydacTue BO
U pacyeTa (GpoHTanbHOM  OOCYXIEHHUH, OTBETHl Ha
koa¢pdunrenTa BOIIPOCHI YUHTEIIS.

KOppeIsiui, Ilpakmuyeckas: pelleHue IpeJlaraéMbIxX

K03 ULEeHT 3ananuit cpeacreamu Excel.

koppensinuu [lupcona | Pegrexcuenas:
00CyXJIeHUEe KOHTPOJILHBIX BOITPOCOB U
MO/IBE/ICHUE UTOTOB BHITIOJTHEHHUS
MPAKTHYECKOTO 3aaHuUs

2.7 | Craructuuecku | [loctpoenue Ananumuueckas: TTOUCK OTBETOB Ha BOIPOCHI
1 aHaIIN3 MaTeMaTU4ECKON YUUTEII, CaMOCTOSATENbHBIN TIOUCK
JTAHHDBIX. MOJIETN JINHEHHOM nH(OpMallUK TPH PEUIeHUH TOCTaBJIEHHBIX
JIuneiinbIi (mapHOIt) 3aBUCUMOCTH | 3a/1a4.

U ee UHTepHpeTanus




PErpecCUOHHBIM Kommynurxayuonnas: ydacTtue BO
aHaJIn3 ¢GbpoHTanmPHOM  OOCYX/IEHUH, OTBETHl Ha
BOMPOCHI yUUTEIIS.
Ilpakmuueckas: pelleHHEe NPEIaracMbIX
3amanuii cpencteamu Excel.
Pecghnexcusnas:
o0cCyKJIeHE KOHTPOJIBHBIX BOIPOCOB U
10/IBEJICHUE UTOI'OB BHIIIOJTHEHUS
MPAKTHUYECKOT O 3aJaHus
2.8 | [Ipoekr [Tonsitus paznena AHnanumuyeckas: OUCK OTBETOB Ha BOIPOCHI
«Cratuctuyeck | «AHaiau3 JaHHBIX B YUUTES, CaMOCTOSITENIbHBII MOMCK
Ui METOJ AEKTPOHHBIX uHGOpMAIIMK TIPH PENICHUH ITOCTABJICHHBIX
aHaim3a TabIMIaX» 3amad.
JTAHHBIX) Kommynurxayuonnas: ydactue BO
(GpoHTanbHOM  OOCYXIEHHWU, OTBETHl Ha
BOIPOCHI YUUTEIS.
Ilpakmuueckas: pelleHHe TNpeIaraeMbX
3amanuii cpenctBamu Excel.
Pecghnexcusnasi:
00CyKJIeHE KOHTPOJIBHBIX BOMPOCOB U
[10JIBE/ICHUE UTOTOB BHITIOJTHEHUS
MPaKTUYECKOTO 3a/1aHUS
3.
OcHoBbI A3bI1Ka NporpammupoBanust Python
3.1 | Anroputmsl U Wcnonuurens, Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
WCTIOTHUTEIH. AITOPUTM. YUUTES, CaMOCTOSITEJIbHBIN MTOUCK
CrniocoOsl Crnioco0sl 3anucu nH(pOpMaLlMK TMPH PEUIEHUH TOCTaBJIEHHBIX
3anucu aJIrOPUTMOB: 3a/1au.
AJIITOPUTMOB CIIOBECHBIH, Kommynuxayuonnas: padbota ¢ UTrpOBBIM
MOCTPOYHBIH, OJI0K- TPEHAKEPOM.
cXema, mporpamma. Ilpakmuueckas:  OTBETbI Ha  BOIPOCHI,
JIuneinsIi, pelLeHHE TpEIaraéMpIX 3aJaHUM Ha SA3bBIKE
Pa3BETBIAIOIINNCS U nporpamMmMupoBanus Python.
LUKJINYECKUI Peghnexcusnas: 3anonHenne aucra peduiekcun
QJIITOPUTMBI.
3.2 | O6mme Uctopus s3p1ka Ananumuyeckas: IOUCK OTBETOB Ha BOIPOCHI
CBEZICHHUS O Python, YUUTEIS, CaMOCTOSITEJIbHBIN MOUCK
SI3BIKE KOMITIJIUPYEMBIE U vHpOpMaUA TPU PENICHUU TMOCTaBICHHBIX
MpOrpaMMHUpPOBA | HHTEPIPETUPYEMbIE 3a1a4.
Hus Python A3BIKH, IOCTOMHCTBA U | Kommynukayuonnas: padota B KOMaHJaX U

Hegocratku Python.
IlonsiTne MaHHEBIX,
THIBI JAaHHBIX: IEIEIE,

(W1K) UHAUBUIYAJIBHO.

Ilpakmuueckasi:  OTBETBI HA  BOIPOCHI,
pelieHue mpeasiaraéMbiX 3aJaHHil Ha SI3bIKE
nporpammupoBanus Python.




BELIECTBEHHBIC U
CTPOKOBBIE.

[TonsiTue nmepeMeHHoi,
pa3HHIIA MEXKTY
MepEMEHHON U
KOHCTaHTOM.

Pecghnexcusnas: 3anonnenue nucra pediekcun

3.3

Opranuzanus
BBOJIa U BLEIBOJA
JAHHBIX

Oynkus print(),
MpaBUIIa e
WCIIOJIb30BaHUSI.
OmmOku npu
WCIIOJIb30BAHUHT
¢bynkuuu print()
Tunel gaHHBIX: iNt,
float, str.

[IpuBeneHue TUIIOB C
MTOMOIIBIO
COOTBETCTBYIOLIHX
¢bynxuit (int(), float(),
str()). @ynxuus type().
Onepatop
MPUCBaNBaHUS.
[IpaBuna uMeHOBaHUS
MIePEMECHHBIX.
Oynkius input(),
npaBuja ee
WCIIOJIb30BaHUS.
HeoOxonumocTs
MIPUBEACHUS
[EJIOYNCIIEHHBIX
JAHHBIX K THITY int
mocJjie BBOA.

Ananumuueckasn: IOUCK OTBETOB HA BOIPOCHI
YUUTEIS, CaMOCTOSTEIILHBIN HIOUCK
uHpOpMaMU TIPH PEUICHUH ITOCTaBJICHHBIX
3ajad.

Kommynukayuonnas: pabora B KOMaHIax H
(MIM) MHIMBUYAIBHO.

Ilpakmuueckas:  OTBETHI Ha  BOIPOCHI,
pelICHUE Mpe/JlaracMbIX 3aJaHUi Ha S3bIKE
nporpammupoBanus Python.

Peghnexcusnas: 3anonHenne nmucra pediekcun

3.4

AnroputMuyeck
ast KOHCTPYKIIUS
«CIIEIOBAHUEN

Twurel JaHHBIX B
Python,
apupMeTHIecKue
onepaTopbl, JEUCTBUS
C IEPEMEHHBIMH.
ANropuTM, BUJIBI
aJIrOPUTMOB,
0COOEHHOCTH
JIMHEWUHOT O
anropuTma, OJI0K-
cxema.
brnok-cxema
JIMHEWHOT O
aNropuTMa.

Ananumuueckas: TIOUCK OTBETOB Ha BOIPOCHI
YUHUTEI, CaMOCTOSI TEITbHBIN TTOUCK
uHpOpMAIlMM TPU PELICHUH MOCTaBIEHHBIX
3amad.

Kommynukayuonnas: pabora B KOMaHJax H
(M1IM) UHIUBUYATBHO.

Ilpakmuyeckaa:  OTBETbI Ha  BOIPOCHI,
peleHre TpeiaraéMblX 3aJaHui Ha SI3BIKE
nporpammupoBanus Python.

Pedghnexcuenas: 3anonnenue nucra peiekcuu




3.5 | [IporpammupoB | brok-cxema Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
aHUE JINHENHBIX | JTMHEUHOrO YUUTEII, CaMOCTOSATENbHBIN TIOUCK
AJIITOPUTMOB aJIropuTM™Ma. uHGOpMallMl TpPU PEHICHUH IOCTaBICHHBIX

[IporpammupoBanue 3a7ad4.
JTUHEHHBIX Kommynurxayuonnas: pabora B KOMaHAax M
aITOPUTMOB, (WIM) MHIMBUYaIbHO.
apudmernyeckue Ilpakmuueckas:  OTBETbl Ha  BOIPOCHI,
OIepaTopBhl, peleHre MpeiaraéMblX 3aJaHUi Ha S3BIKE
MIepEeMEHHBIE. nporpammupoBanus Python.

Peghnexcusnas: 3anonHeHne mucta pediekcun

3.6 | Anropurmuueck | Pa3BeTBistrommiics Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
ast KOHCTPYKIMS | allTOPUTM, OJIOK-CXeMa | yuuTes, CaMOCTOSITEIIbHBIN TIOUCK
«BETBIICHUE BETBIICHUS, ONIEPATOPHI | UHPOpPMALIMKM TIPU PELICHUH MOCTaBICHHBIX

CPaBHEHHS. 3ajad.
YcnoBHuble onepatopsl | Kommynuxkayuonuas: pabota B KOMaHIAX H
if, if-else, mpaBua (WM MHAWBUYATBHO.
3aMMcH YCIOBHBIX Ilpakmuueckasa:  OTBETbl Ha  BOIPOCHI,
OTIepaTOPOB. pellieHue TpeJuiaraeMblX 3aJaHUil Ha S3bIKE
nporpamMupoBanus Python.
Pegrexcuenas: 3anoHeHne TUcTa pedIeKCHH

3.7 | Ilonnas ¢popma | biaok-cxema Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI

BETBIICHUS BETBIICHUS. YUUTES, CaMOCTOSITENIbHBII TIOUCK
[TonHbIN yCIOBHBIN nH(pOpMaLMK TMPH PEUIeHUH TOCTaBJIEHHBIX
oreparop, paBuia 3amad.
3aMMcH MOJIHOTO Kommynurxayuonnas: pabora B KoMaHAax M
YCIOBHOTO omneparopa. | (Win) HHAUBUAYAIBHO.
Ilpakmuueckas:  OTBETbI Ha  BOIPOCHI,
pellieHue TpeJuiaraeMblX 3aJaHUil Ha S3bIKE
nporpamMmMupoBanus Python.
Pegnexcusnas: 3anonHenne aucra peduiekcun

3.8 | [Iporpammupor | [IporpamMmMupoBanwme AHnanumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
aHue JTUHEHHBIX YUUTES, CaMOCTOSITENIbHBII TIOUCK
Pa3BETBIIIONINX | aITOPUTMOB, nHpOpMAIIMA TIPU PEUICHUH TOCTaBICHHBIX
Csl aJITOPUTMOB. | apudmeTnueckue 3ajau.

VYcnoBHbIM onepaTophbl, Kommynuxkayuonnas: pabota B KOMaHAAX U
oreparop NIepEMEHHBIE. (W1M) MHIUBUYATBHO.
Ilpakmuueckas:  OTBETbl Ha  BOIPOCHI,
pelleHre TpenIaraeMbIX 3aJaHuil Ha S3BIKE
nporpamMmupoBanus Python
Peghnexcusnas: 3anonHenne aucra peduiekcun

3.9 | Ilpocteie u PasBerBisromuiics Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
COCTaBHbIE aJIrOpUTM, OJIOK-cXeMma | yuuTens, CaMOCTOSI TEITbHBIN TTOUCK
yCIIOBHUS BETBIICHUSI. nH(OpPMALIMK TIPU PEUICHUH ITOCTABJICHHBIX

Jlornueckue
OMepaTopsbl,
COCTaBHBIC YCIIOBHSI.

3aad.
Kommynurxayuonnas: pabora B KOMaHAaX M
(W) MHIUBHUTYAJIBHO.




VY ciioBHBIN onepartop.

Ilpakmuueckas:  OTBeTHI ~HAa  BOIPOCHI,
pelLICHUE Mpe/laracMbIX 3aJlaHUll Ha SI3bIKE
nporpammupoBanus Python.

Peghnexcusnas: 3anonHenne mucta pediekcun

YCJIOBHBIH omeparop,
oneparop for,
orneparop while.

3.10 | Anroputmudeck | Omeparop while B Ananumuyeckas: TIOUCK OTBETOB Ha BOIPOCHI
ast KoHCTpyKIus | Python, cuaTakcuc YUUTEIS, CaMOCTOSITEIIbHBII MTOHUCK
«moBTOpeHue». | omeparopa while. uHGOpMallMU TpPH PEHICHUH IOCTABJICHHBIX
IIporpammupos 3a7ad4.
aHue LHUKJIOB C Kommynurxayuonnas: pabora B KOMaHAax M
3aJaHHBIM (W1K) UHIUBUIYAIIBHO.
yCIIOBUEM Ilpakmuueckas:  OTBETHI Ha  BOIPOCHI,
TIPOJIOJIKCHHS pelIeHre TpelIaraeMbIX 3aJaHuil Ha S3BIKE
paboThl nporpammupoBanus Python.

Peghnexcusnas: 3anonHenne nmucra pediekcun

3.11 | I[Iporpammupor | Omeparop for B AHnanumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
anue uukioB ¢ | Python, pynkmus YUUTES, CaMOCTOSITENIbHBII MOMCK
3aJIaHHBIM range(), CHHTaKCHC UH(POPMAIIMU TIPH PEIICHUU ITOCTABJICHHBIX
YUCIIOM ¢bynkuu range(). 3a/1a4.

MTOBTOPEHUI Kommynurxayuonnas: pabora B KOMaHIax H
(Wnn) MHIUBUYATIBHO.
Ilpakmuueckas:  OTBETHI Ha  BOIPOCHI,
pellieHre TpeJiaraeMblX 3aJaHUil Ha S3bIKE
nporpamMmMupoBanus Python.
Peghnexcusnas: 3anonHenne aucta peduiekcun

3.12 | IIpoekt Huxnuaeckuit Ananumuueckas: MTOUCK peteHus
«Paznuunbie QITOPUTM, alITOPUTM | TOCTABICHHOM 3a/1a4H.

BAPUAHTHI while, anropurwm for, Kommynuxayuonnas: pabora B KoOMaHAax M
MPOrpaMMHUpPOBa | IPaBHJIA 3aMUCH (Wnn) MHIUBUTYATBHO.

HUS IIUKITAIECKIX Ilpakmuueckas: pelieHue MPOSKTHON 3a/1a4u.
HUKIU4Yeckoro | anroputMmoB B Python. | Pegrexcusnas: 3aroTHeHHE JTUCTa
aJIrOpUTMa pednexcun.

3.13 | IIpoekt Tunbl 1aHHBIX, Ananumuyeckas: B polecce cucTeMaTHu3aluu
«Hayvana IIEPEMEHHBIE, 3HAHUM.
porpaMMupoBa | GYHKITUH, Kommynuxayuonnas: npu padboTe B KOMaH/Iax.
HUSD» MaTeMaTHYeCKHe U Ilpakmuyeckasa: B paboTe MO CO3JaHUIO

JIOTUYECKHE BU3YAJIbHOW KapThl 3HaHUU. Peghnexcusnas.
oTepaTophbl, BUIBI 3aMoTHEHHE JTUCTa PeQIICKCHH
QJIITOPUTMOB,

VYyamnmecss TOKHBI

((I/IH(l)OpMaI_[I/IH», «IaHHBIC).

3HaTh TMOHATHE WH(POPMAIUH,

Paznen 1. BBeneHue B nckyccTBeHHbI mHTE/LIEKT (1 4.)

pasiimuue MCXKAy HNOHATHAMU




VYyamuecs 10JKHbl YMETh:
® [IPUBOJUTH MPUMEPHl HHPOPMAIIMOHHBIX MPOLIECCOB B MPUPOAE, OOLIECTBE, TEXHUUYECKUX
CUCTEMAX;
® CTPYKTYypUpOBaTh MH(GOPMAIUIO, BBIACIATH OCHOBHBIC TIOHSATHS U B3aUMOCBSI3U MEXKIY
HUMU.
Paznen 2. AHAJIM3 JaHHBIX B 3JIEKTPOHHBIX Ta0aumax (12 4.)
VYyamuecs H0JKHbBI 3HATh:
® BO3MOXXHOCTH 3JICKTPOHHBIX TaOHIL TSl XPAHCHUS, aHAJIN3a U TIPEIICTABICHHS JTAHHBIX;
VYyamuecs: 107KHBI YMETh:
® BBOJINTH U PEIAKTUPOBATH JaHHBIC B DJIIEKTPOHHBIX TAONIUIIAX;
® BHITOJHATH BBIYUCIICHUS C IIOMOIIBIO 3JICKTPOHHBIX TAOJIHII, PEACTABIISATE JaHHEIC B BHJIC
JIrarpaMm U rpaukoB.
Pa3nen 3. OcHoBbI nporpammupoBanusi Ha Python (21 4.)
VYyamuecs: 10JKHBI 3HATh:
® TIOHSTHS «AITOPUTMY, «MCIIOJIHUTEIbY, «CUCTEMa KOMAH]T UCTIOTHUTEIIS»,
® OCHOBHBIC AJITOPUTMHUYECKUE CTPYKTYPBI: CIICIOBAaHUE, BETBIICHUE, ITHKIT,
® peanu3allii0  OCHOBHBIX  aNTOPUTMUYECKUX  CTPYKTYp B  BbIOpAaHHOM  SI3bIKE
POrPaMMHUPOBAHUS.
VYyamuecs 10KHbI yMETh:
® COCTaBJISITh AITOPUTMBI JIJII PEIICHUS TMPOCTBIX 3aJad B CIIOBECHOW ¢opme, Ha
AITOPUTMUYECKOM SI3bIKE U HA BRIOPAHHOM SI3bIKE TIPOTPAMMUPOBAHUS;
® BHITNOJHATH TPACCHPOBKY aJITOPUTMA;
® TIIPOrPaMMHUPOBATH HECIOXKHBIC TMHCHHBIE, PA3BETBIIIOMINECS U ITUKINICCKHE aJITOPHUTMBI
Ha BRIOPAHHOM SI3BIKE TIPOTPAaMMHUPOBAHUS.
Copepxanue Kypca
[Iporpamma pa3paboTaHa B COOTBETCTBMU C OJHUM M3 AUJIAKTUYECKUX TMPUHIUIOB —
MIPUHIIMIIOM TPEEMCTBEHHOCTH. JTO — JIMHHS sI3bIKa TporpamMmmupoBanus Python, ocBocHwme
KOTOPOTO HAYWHACTCS B OCHOBHOW IIKOJIEC, U CKBO3HASI JIMHUS MAIIMHHOTO OOYYEHHsS, OCBOCHHUE
KOTOPOTO HAYMHAETCS Ha MPOIEIEBTUYECKOM YPOBHE OCHOBHOM IIIKOJIE U MPOJOHKAETCS Jlaee B
CpeIHEH LIKOJIE.
B stom pazmene conmepkKuUTCs TeMaTHYeCKOe IJIaHUPOBAHUE U TMEpeueHb IJIaHUPYEMbIX

PEe3yJIbTaTOB OCBOCHHUSI POTPaMMBbl (MTOTOB U3YUYEHHUSI OTAETbHBIX TEM).



Ha YCMOTPCHHUE YUUTEIA KOJIUYECTBO YaCOB, OTBCACHHBIX Ha OCBOCHHUEC OTACIBHBIX TEM U

IMPOBEACHUEC IIPOCKTHBIX BaHHTI/Iﬁ, MOJKET OBITh YBCIUYECHO B 3aBUCUMOCTH OT BO3MOKHOCTEH U

MHTEPECOB 00yUYarOIINXCS.

Paznuumne 6a30BOTO ypOBHSI OT yIUIYOJIEHHOTO Kypca TMPOSBISETCS B CTCIICHU TIIYOWHBI U

KadeCTBA OCBOCHUA TCOPETUUCCKOIO MaTeprajia v IMOJIYYCHHBIX MMPAKTUYCCKUX HABBIKOB.

TemaTnuyeckoe MIIAHNPOBAHUE

Taoauua 5

MuHuMAaIbHBIA BAPHAHT Y4e0HOI0 IJIAHA

Ne Tema Kouuu
€CTBO
4acos

BBeneHne B MCKYCCTBEHHBIH HHTEJLJIEKT
1 | BeeaeHue B UCKYCCTBEHHBIM HHTEIJIEKT 1
Hroro no pasneny 1
AHAJN3 TaHHBIX B JIEKTPOHHBIX TA0IUIIAX

2 | Hayka o mannbsix. bonpime ganHbie 1

3 | OnucarensHas ctaTucTuka. TaOIUUHBIE JaHHBIE 1

4 | OOpaboTKa JaHHBIX CPEICTBAMU JIEKTPOHHON TaOIHIIBI 1

5 | Obpabotka nanusix. [lepBuuHbIil aHamu3 1

6 | Busyanm3amus JaHHBIX 2

7 | Cratuctrueckuii aHanu3 naHHbIX. KoppensaiunoHHbIi aHATN3 2

8 | CratucTrueckuii aHAIHM3 TAaHHBIX. JIMHEHHBIA perpecCHOHHBIN aHATN3 2

9 | IpoekT «CTaTHCTUYCCKUI METOJ aHATM3a JTAHHBIX)» 2

Hroro no pasgeny 12
OcHoBbl nporpammupoBanusi Ha Python

10 | Anroputmbl 1 ucioaHUTEH. CTIOCOOBI 3aITUCH AITOPUTMOB 2

11 | O6mwme cBeaeHus O sI3bIKE MTporpammupoBanus Python 1

12 | Opranu3anus BBO/Ia U BBIBOJA TAHHBIX 2




13 | AnroputmMuueckas KOHCTPYKLHUS «CIIE€AOBAHUE 2
14 | IIporpamMmmupoBaHUE JIMHEHHBIX aITOPUTMOB 2
15 | AnroputmMuueckas KOHCTPYKLIUS «BETBJICHUE» 2
16 | [lomuas popma BeTBICHUS 2
17 | IlporpaMmmupoBaHUE Pa3BETBIISIOMIUXCS AITOPUTMOB. Y CIIOBHBIN oniepaTop 2
18 | [IpocThie U cOCTaBHBIC YCIOBHS 2
19 | AnroputmMuueckas KOHCTPYKLHUS «IIOBTOpeHuey. [IporpaMMupoBanue 1UKIIOB C 4
3aJJaHHBIM YCIIOBHEM TPOJIOJKEHHUS PaOOTHI
20 | IIporpammupoBaHue IUKIOB C 33JJaHHBIM YHCIIOM ITOBTOPEHUIT 4
21 | Ilpoekt «Pa3nuyHbIe BApUAHTHI IPOTPAMMHUPOBAHUS ITUKINIESCKOTO aITOPUTMA)) 3
22 | Ilpoekt «Hauana nmporpammupoBanus Ha Pythony» 3
Hroro no pazneny 31
UTOro 34

YcaoBus peajnszanum Kypca

Jlns peanuzannu Kypca Ha OCHOBE MPOTrpaMMbl HEOOXOIMMO HAJIMYHE CIETYIOIINX KOMIOHEHTOB:

® KOMITBIOTEPHOE pabouee MeCTO yuuTens, noakmoueHroe k cetr Mutepuer (Wi-Fi win mo

kabeIo),

MPOEKIIMOHHOE 00OPYIOBaHKE MIIM HHTEPAKTUBHAS TOCKA C BOBMOXKHOCTBIO IEMOHCTPAIIUU
MpE3EHTALNI;

KOMITBIOTCPBI WA HOYT6yKI/I, PACIIOJIOKECHHBIE B KOMIIBIOTCPHOM KJIacCe, rac Ka)l(}l];lﬁ
YUEHHUK paboTaeT ¢ yCTpOCTBOM JINOO UHIUBUAYATHHO, JINOO B Mapax;

KOMIIBIOTEPHl WJIM HOYTOYKM KaK YdYalluXcs, TaK W YYUTENs JIOJDKHBI OBbITh Ha
onepauoHHbIx cuctemax Windows/MacOS;

TATIOBOE  TPOTpaMMHOE  OOECledYeHue, MpUMEHsIeMoe  00meo0pa3oBaTeIbHBIMU
OpraHu3aIUsIMHK, BKJIFOYAs IPOTPaMMY JIIsl paOOThI € AJIeKTPOHHBIMU Tabaumamu MS Excel,
UHTErpupoBaHHas cpena pazpadorku (IDE) s s3pika nporpammupoBanus Python;
Jupyter Notebooks — cpena paspabotku, mus 3amycka ¢aiioB u3 marepuaioB YMK ¢
KOMIThIOTEpA WIIH U3 00JIAYHOTO XPAHWIIHIIA.

Texunueckue TpedoBanus k IO




ITK wim HOyTOYK Ha 6a3e OC Windows, MacOS

CuctemHbIe TpeOOBaHUS Cucremnsle TpeboBanust MacOS
Windows

Onepanmonnas cuctreMa (@  Omneparmonnast cuctema MacOS X 10.10 wiu Boite

Windows 7 wiu BbIie e [Ipomeccop Intel® Core Duo wim aHamorU4YHBIN ¢ yacToTOH 1,5
[Tpoueccop Intel® Core [T wm BeIme

Duo nnu ananoruunsiii ¢ |® 1,5 I'b onepatuBHoit namstu - [Iponeccop Intel® Core Duo
yactotod 1,5 I'T'11 mim WM aHaJorn4HbId ¢ yactoroil 1,5 I'T' wiu BeIIIE

BBIIIIE e 1,5 I'b onepaTuBHOI aMATH

2/4 T'b onepaTuBHOM
HaMSATH U1 CUCTEM IO
ympasieHuem 32/64-
outHoit Windows

e Paszpemenue skpana 1024x768 wiu 6osblie

e Hanuune nHTEpHET-COCAMHEHUS

e Heo0xoaumo KCIoNIb30BaTh aKTyallbHbIE BEPCUU OJJHOTO U3 cieayronx opaysepos: Edge,
Chrome, Safari, Firefox, Opera

MNognucaHo undpoBon NOANUCHIO:
MYHNLNTAJIbBHOE ABTOHOMHOE
OBLUEOBPA3OBATEJIbHOE YYPEXXOEHWE
"CPEAHAA OBLLIEOBPA30OBATEJ/IbHAA
LLIKOJTA N2 28" . CbIKTbIBKAPA
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