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I[osicHuTeIbHASA 3aNIMCKA

IIporpamma kxypca «VICKyCCTBEHHBIM HWHTEJUIEKT» COCTaBi€Ha Ui /7 Kiacca B
cootBercTBUU ¢ TpeboBaHusiMu OI'OC ocHoBHOro obimiero ob6pazoBaHus (IpHUKa3
Munnpocsemienust Ne287 ot 31 mast 2021 r.), ¢ y4eTOM MPEeMCTBEHHOCTH ITPOrpamMm
HA4YaJIbHOTO, OCHOBHOIO M  cpexHero oobmero oOpa3oBaHus. IIporpamma
npeaHa3HaueHa JJisl MPOAOKEHUsI 00y4eHUsI OCHOBaM MCKYCCTBEHHOTO MHTEILJIEKTA U
OpUEHTUPOBAHA Ha aHAIM3 JAaHHBIX, BBEJIEHUE B MAlIMHHOE OO0ydeHue Ha 0a30BOM U
yrayOJeHHOM YpOBHE. 3a TMOCHeIHHE JACCSITHIETUS BO MHOTHUX OOJAcTsIX HAYKH U
WHAYCTPUHM CTaly HAKalUIMBAThCS OOJbIIME OOBEMBI JAHHBIX, a TaKXKe CTalld
pa3BUBATbCS METOJbl MAIIMHHOTO OOYYEHHUS, MO3BOJISIONIME W3BIEKAaTh U3 OSTUX
JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

Jlnst 6a30BOro ypoBHSI MPOTPaMMON TMPEAYCMOTPEH MPONEACBTHYCCKUI pa3zieln
aHaJM3a JIaHHBIX B AJIEKTPOHHBIX Tabnunax. EquHeiM comepikannemM KypcoB 06a30BOro
U yriyOJeHHOTO YpOBHEH SIBISIFOTCS OCHOBBI MporpammupoBanust Ha Python, ananus
nanHbix  Ha  Python. OcHoBomosararomiet TeMoW — sIBASeTCS  BBEICHHE B
nporpammupoBanue Ha Python. CpopmupoBaHHbIEe Y y4yaluxcs 3HAHUS U YMEHUS B
obOnactu nporpammupoBanus Ha Python OynyT B nanbHeileM HCIOJNB30BaHbl MPU
W3yYEeHUU aHalu3a JaHHBIX Ha CTYNEHH OCHOBHOrO o00miero oOpa3oBaHus U
MaIIMHHOTO O0Y4YeHHs Ha CTYNEHHU cpeaHero obmiero obOpaszoBanusa. Data Science —
OJIHA M3 CaMbIX MPOTPECCUBHBIX 00AacTel B MPOrpaMMUPOBAaHUM cerojiHs, a Python —
CaMbIil TOMYJSPHBIM M PaCIpPOCTPAHEHHBIN S3BIK, HCIIOJIB3YEMBIA JUISl aHAIM3a
JTaHHbIX. He ynuBUTEIBHO, YTO JBE ATH OOJACTH 3HAHWM AaKTUBHO HU3YYAIOTCS U
NPUMEHAIOTCS ~ CHNEeUUANNCTaMU Ul  TIOCTPOEHUS  NPEIUKTUBHBIX  MOJEJIEH,
BU3YyaJIu3aluu U paboThl ¢ JaHHbIMU. Kypc MO3BOJIUT y4alluMcsi OCBOUTHh OCHOBHBIE
WHCTPYMEHTHI PaOOThI U MPUCTYNUTH K MOCTPOCHUIO MojieNiel u paboTe ¢ naHHbIMU. B
X0JIe OCBOCHHSI Yy4eOHOro marepuaina Kypca y ydamuxcsi GOopMUPYeTCs yCTONYMBBIN
UHTEpEC K HU3Y4YEHUIO JaHHOW TeMbl W 3aKiajpiBaeTcss 0aza [Uisl MPOJOJDKEHUS
U3Y4YEHHMS] METOJOB MAIIMHHOIO OOy4YeHUsT Ha CTYNEHH CpEJHEro oOIero
oOpa3oBaHusl.

[Tporpamma pazpaboTaHa B COOTBETCTBHH C OJHUM U3 AUAAKTHUYECKUX MPUHIUIIOB —
MPUHIUIIOM MTpeeMCcTBEeHHOCTH. Cojiep:kaHue mporpaMMbl HAXOIUTCSI B TECHOM CBSI3U C
MaTepHaJIOM I Ha4aJIbHOTO 00IIero oOpa3oBaHusl, a TAKXKe SBISACTCS HEOOXOAMMBIM
JUISL TIOCJIEAYIOLIEr0 M3Y4YeHHUsl Ha CTYMEHU CpelHero obiiero obpa3oBaHHs. ITO —
JUHUS  sA3bIKa MporpammupoBanus Python, ocBoeHne KOTOpOTrO HayuMHAETCS B
OCHOBHOW WIKOJIE, U CKBO3HAs JIMHUS MAIIMHHOTO OOY4Y€HHsl, OCBOEHHUE KOTOPOTO
HAYMHAETCA Ha MPONEACBTUYECKOM YpPOBHE B HAaualbHOM M OCHOBHOM IIKOJE U
IIPOJIOJKAETCS 1AJIE€ B CPEIHEN LIKOJIE.

K 3aBepmiennto o00ydeHHss 1O TporpaMMe yyaliuecs JODKHbI TMOHHMMAaTh
aKTyaJIbHOCTh aHalW3a JaHHBIX, €r0 OCHOBHBIE OOJACTH TPUMEHEHHS W METObI
peanmuzaiuu. IIporpamma mnpenmonaraer, 4ro y ydammuxcs OynaeT chopMHpPOBaHO
LEJOCTHOE TMpeAcTaBieHre OO0 aHajdu3e [aHHBIX, pealu3aliyd METOJIOB aHajau3a
MaHHBIX Ha s3bike Python, ero cdepax mpumenenus. [laHHBI Kypc omupaeTcsl Ha
dbyHIaMeHTadbHbIE  JUAAKTUYECKUE  TPUHIUIBI,  TaKMe  KaK  MPAKTHUKO-
OpPUEHTUPOBAHHOCTh, HAYYHOCTh M JOCTYIHOCTb, LEIOCTHOCTb M HENPEPBIBHOCTD, a
TaK)K€ WHHOBAI[MOHHBIE METO/IBI MPOOIEMHO-PA3BUBAIOIIETO U CMEIIAHHOTO O0YUCHHSI,
IPOrPaMMHO-TIPOEKTHOTO M MCCIIEA0BATENBCKOIO MOAX010B. B KOHIIE KaXa0ro ypoka
NPUCYTCTBYIOT BOIPOCHI U 3aJaHUsi, MHOTHE W3 KOTOPBIX OPHUEHTHPOBAHBI Ha
KOJUIEKTUBHOE 00CYX/I€HUE, JUCKYCCUH, BBIPAOOTKY KOJIJIEKTUBHOI'O MHEHHUS.



Ocoboe MecTo B peanu3aliy MporpaMMbl OTBOAMTCS BHJICOJEKIUSAM, OHJIAH-
pecypcam, TpeHaxkepaM. Bce 310 co3maer HeoOXoMuMble YCIOBHS 11 POPMUPOBAHHUS
CaMOCTOSATEIbHOCTH B IUIAHUPOBAaHUM Y4YeOHOH JesITeIbHOCTH, B OpraHU3aluu
y4eOHOro COTpYAHUUYECTBA, B paclpeaeseHUH PoJeil MpHu pelleHny y4yeOHBIX 3ajad u
npooJieM. Heotbemnemoii 4acTbIO IpOrpaMMbl  SBJIETCA IIPOEKTHAs
JEATETbHOCTh 00 y4aroIIXCsl.

M3yueHue pa3iauyHbIX acleKTOB aHalW3a JAAHHBIX MO3BOJUT C(HOPMUPOBATH Y
yUaIIUXCsl CIIOCOOHOCTh K aHATUTUUYECKON U MPOTHOCTUYECKON AestenbHocTH. [lonck
OTBETOB Ha IPOOJEMHBIE BOIPOCHI, PEIIEHHE NPOOJIEMHBIX U HCCIIEI0BATEIbCKUX
3aJlaHUi, WHTETPUPOBAHHBIX B COJEpXKaHME, HANpaBICHO Ha (HOPMUPOBAHUE Y
ydaluxcsl LEJIOCTHOTO CHCTEMHOIO MBIIUIEHHS, KOTOPOE IIO3BOJIAT MM OLICHUTH
copMHUPOBAaHHBIN KPYT MOCTOSHHBIX HHTEPECOB M OCYIIECTBUTH OCO3HAHHBIA BBHIOOD
nanpHelme 00pa3oBaTeIbHON TPACKTOPUH U TPO(HECCHOHATBHOTO CAMOOIIPEIETICHHUS.

Hear m 3agaum kypca. [naBHas 1enp Kypca - JaTh ydaumumcs: 0a3oBoe
IpeJCTaBleHue 00 aHajau3e AAHHBIX W pealu3allMid OCHOBHBIX METOJOB aHaiu3a
JAHHBIX M MAIIUHHOTO 00yd4eHus (i yriayOJeHHOro ypoBHs) Ha si3bike Python,
IIO3HAKOMUTbH C TEPMHHOJIOTHMEN MCKYCCTBEHHOI'O MHTEJUIEKTAa U HAYYUTh NPUMEHSATH
HEKOTOPBIE U3 €r0 METOJOB ISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HeneBas aynuropusi Kypca. Yuamuecs 7 kiacca B Bo3pacte 13-15 ner.

Mecrto kypca «Touka pocta. MICKyCCTBEHHBIH MHTEIUIEKT» B y4€OHOM ILIaHE.
3ansatus Kypca «Toudka pocra. ICKyCCTBEHHBINM MHTEUIEKT» IPOBOASTCS B 7 Kjlacce B
Ka4yeCTBE KPYyXKKa.

Conep:xanue npeamera, Kypca, MOayJis
Pa3nen 1. BBegeHne B MCKYCCTBEHHBIH MHTEJIEKT (2 4)
VYyamuecs qOJKHBI 3HATH MOHATHE HHHOPMAIINH, PA3THINE MEXKTY TOHITHIMHI
«uH(pOpMAITU», «TAHHBICY.

VYyaiuecs: JOJKHBI YMETh:

® [IPUBOJUTH TMpUMEPhl MH(POPMAIIMOHHBIX MPOIECCOB B MPHUPOJE, OOIIeCTBE,
TEXHUYECKHUX CHCTEMaX;

® CTPYKTYypHpOBaTh HHGOPMAIIUIO, BBIICTSATh OCHOBHBIC TTOHSATHS M B3aHMMOCBSI3H
MEX1y HUMHU.
Pa3jen 2. AHajau3 JaHHBIX B 3J1eKTPOHHBIX Tadauuax (10 u)
VYyammecs n1OJDKHBI 3HATh:

® BO3MOXKHOCTHU 3JIEKTPOHHBIX TaOJUII 711 XpaHEHUs, aHAIu3a U MPEICTABICHUS
JIAaHHBIX
VYyamuecs: JOJKHBI YMETh:

® BBOJUTH U PEAKTHPOBATH JIAHHBIC B JIEKTPOHHBIX TaOIUIIAX;

® BBINOJHATh BBIYUCIICHUS C TOMOIIBIO 3JIEKTPOHHBIX TaOJHIl, MPEICTaBIAThH
JTAaHHBIE B BUJIE UArpamMM U rpadukos.
Pa3jnen 3. OcHoBbl porpammupoBanus Ha Python (22 4)
VYuamuecs J0JDKHBI 3HATD:

® T[IOHSATHUS «AJITOPUTM», KUCIIOITHUTEIb), «CUCTEMA KOMaH/| UCTIOJHUTENS»;

® OCHOBHBIE AITOPUTMUYECKUE CTPYKTYPBI: CIICIOBAHUE, BETBICHUE, [TUKIT;

® pecalM3alMi0 OCHOBHBIX AJNTOPUTMHYECKUX CTPYKTYp B BBIOPAHHOM SI3BIKE
MPOTPaMMHUPOBAHUS.
VYyamuecs: JOJKHBI YMETh:

® COCTaBIISATH AJTOPUTMBI ISl PEIICHUS MPOCTHIX 3a7a4 B CIIOBECHOH (opme, Ha
AITOPUTMHUYECKOM SI3bIKE U Ha BHIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHUS;
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® BLIINIOJHATHh TPACCHPOBKY aJIrOPUTMaA,
® IIpOorpaMMHUPOBATh HCCIIOXKHBIC HHHeﬁHBIe, PA3BETBIIAIOIIUCCA U IMUKIUYCCKUC
AJITOpUTMbI Ha BI>I6paHHOM SA3BIKC ITPOrpaMMHUPOBAHUA.

Ilnanupyembie pe3yibTaThbl OCBOCHUS MpPeIMeTa, Kypca MOXYJIsl

CogepxaHue  mporpaMMbl  HOCUT  MEXJIUCUMIUIMHAPHBIA  XapakTep.
EctrecTBeHHBIM 00pa3oM BBITJISIAUT €0 BO3MOXKHAS WMHTETPAlUs C JAUCHUTUIMHAMU
npeaMeTHoil obmactu «Matematuka W uH(pOpMaTHKa». Pa3BuTHE JOTHUECKOTO H
AITOPUTMUYECKOTO MBIIUIEHHUS, OCYHIECTBISIEMOE Ha ypOKaxX MO 3TUM JUCHUIUIMHAM,
CIIYXXHUT 3ajade (OpMHPOBAHUS HEOOXOAMMOW OCHOBBI, HA KOTOpPOHl B JajbHEHIIeM
OyAeT OCYIIECTBIIEH MEPEXO0]l K MAIMHHOMY OOYYEHHUIO Ha CTYIIEHU CPEAHET0 OOLIEro
00pa3zoBaHUs.

Uepes uCnonp30BaHNEe Pa3IMYHBIX JAaTACETOB M aHAJIU3 JAaHHBIX CUHTE3UPYIOTCS
3HAHWS W yMEHHsS Y4YAIIUXCs, MOJYYeHHbIE UMHU Ha ypoKax reorpaduu, (QU3NKH,
OMOJIOTHH U IPYTUX.

HeoTbemiemoil 4acThi0 IPOrpaMMBbl SIBISIETCS peanu3alusi IPOEKTHOIO METOo/1a
oOyuenus. IlporpaMmoll NpeaycCMOTPEHO BBIMOJHEHHUE TaKUX TMPOEKTOB  Kak
«CTaTUCTUYECKUT ~ METOJ  aHauu3a  JIAHHBIX», «PaznuuHble  BapUaHTHI
NpOrpaMMHUPOBAHUS LIMKJIMYECKOro anroputMmay, «Hawama nporpamMmmupoBaHusi Ha
Pythony. IIpoekTsl Mo cBoel AUIAKTUYECKON CYIIHOCTH HallelieHbl Ha (JOPMUPOBAHHE
crocoOHocTed, TO3BOISIIONINX A()()EKTUBHO MEWCTBOBATh B peajbHOW >KU3HEHHOU
curyaruu. OOmajgass WMH, YydYalqecss MOTYT aJalTHPOBAThCS K H3MEHSIOIUMCS
YCIIOBUSIM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAIUSIX, paboTaTh B KOMaH/E.

[Ipu pabGoTe Hajg MNPOEKTOM NOSIBISIETCS HCKIIOUUTENbHAS BO3MOYXKHOCTb
dopMHUpOBaHUS y YYalIUXCs KOMIIETEHTHOCTH pa3pelieHusi mpodieM (IOCKOIbKY
00s3aTeNIbHBIM YCIIOBUEM pealli3allii METOJIa MIPOEKTOB B IIIKOJIE SIBJISIETCS PEIICHUE
y4dalmMcsi COOCTBEHHBIX MTPOOJIEM CpeZICTBAMU MPOEKTa), a TAK:KE OCBOEHUE CIIOCOOOB
NESITENbHOCTH,  COCTABISIONIMX  KOMMYHUKAaTHBHYIO ¥ HMH(OpPMAalMOHHYIO
KOMIIETEHTHOCTH.

OI'OC ycraHaBiauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHS O0Yy4YarolIUMUCS
OCHOBHOW  00pa3oBaTEeNIbHOM  NPOrpaMMBI  CpeOHEro  o0mero  oOpa3oBaHUS:
JUYHOCTHBIM pe3ynbraraM (Tabimma 1); MetanmpeaMeTHbIM pe3ynbrataM (Tadimma 2);
MpeAMETHBIM pe3ysibTaTam (Tabmuna 3).

Tao6auna 1
JInYHOCTHBIE Pe3yabTaThl

TpeooBanne PI'OC Yem pocruraercst




JInaHOCTHBIE PE3YNbTATHI,
o0ecrieunBaronme a/IanTaIu
oOyyarolerocs K U3MEHSIOIINMCS

YCIIOBUSIM COLIMATBHOM W MPUPOTHOM

CpCIbI:

YMCHUC pacrio3HaBaThb KOHKPCTHBIC
INpUMCPBbI IIOHATHA TIIO0 XaPAKTCPHLIM
IIpU3HaKaM, BBIIOJHATH OIICpaAllMu B

COOTBCTCTBHUU C OIpCACICHUCM n

IPOCTEHIIMMU  CBOMCTBAMM  IIOHATHS,
KOHKPETH3UPOBaTh IMOHATHE IPUMEPAMHU,
UCIIONIB30BaTh IIOHATHE M €ro CBOMCTBA
IpU  pELICHUU

3aj1a4, a TaKKC

ONEpPUPOBATH TEpMUHAMHU 151
MpPEACTaBICHUSIMH B 00JAaCTH KOHIICTIIIMU

YCTOP‘IQHBOFO Pa3BUTHUA

Paznensr
«BBeneHue B MCKYCCTBEHHBIN UHTEIICKT,
«OcHOBHI porpammupoBanus Ha Pythony,

«AHanu3 JaHHBIX B 3JIEKTPOHHBIX
Tabaunax» (MUHUMAaIbHbINA BapUAHT
y4eOHOT O IJ1aHa),

«Ananu3 nanubeix Ha Pythony», «BBenenue B
MaimHHOe 00y4yeHue Ha Pythony
(yrmyOneHHBIH BapHaHT yueOHOTO TJIaHa)

HeHHOCTI/I HAaYYHOTI'O ITO3HAHUA:

OBJIAICHUC OCHOBHBIMH HaBbIKaMU
HCCIICI0BATEIILCKOM JACATCIIBHOCTH,
YCTaHOBKa Ha OCMBICJICHHUC OIIbITA,

H36HIOH6HHfI, IIOCTYIIKOB H CTPCMIICHUC

Pasnenbl « AHaJIM3 TaHHBIX B AJIEKTPOHHBIX
Tabmunax» (MUHUMAJIbHBIN BapHaHT
y4e0HOTO TUTaHa),

«Ananu3 nanHbix Ha Pythony,

COBEPLICHCTBOBATL  IyTH JOCTIKEHUA | Bpenenne B MAIMHHOE OGYHEHHE Ha
WHAMBUJYaIbHOTO M KOJUIGKTMBHOTO | python,, (yroy6iieHHbli BAPHAHT
Onaronomy4us y4eGHOro MaHa)
Tab6auna 2
MeranpeaMeTHblIe pe3yJabTaThl
TpeooBanne PI'OC Yem nocruraercs

YMeH#e caMOCTOSITeNTLHO TUTAHUPOBATh
MyTH JOCTHKEHUS ST, B TOM YHCIIE
IbTEPHATUBHBIC, OCO3HAHHO BHIOMPATH
HanOosee d(pheKTUBHBIE CITOCOOBI
pelieHns y9eOHbIX U TTO3HABATEIHHBIX
3ajad.

HpO@KTHBIe 3alaHusA

YMeHue OIICHUBATH NPABUJIBHOCTD
BBIITOJIHCHH A yqe6HOﬁ 3aJJa4H,
cOOCTBEHHBIEC BO3MOKHOCTH €€ peIICHUA.

Pa3znensr « AHaNM3 TaHHBIX B 3JIEKTPOHHBIX
TabIUIAX ),

«AHanu3 JaHHbIX Ha Python»




YMeHue onpenensiTh NOHITHUS, CO3/1aBaTh
00001IeH s, yCTaHABIMBATh AHAJIOTHH,
KJ1acCU(UIUPOBATD, yCTaHaBJIMBATh
IPUYMHHO-CJICICTBEHHBIE CBA3U, CTPOUTH
JIOTUYECKHE paccyxaeHus,
YMO3aKJIFOYEHUS (MHyKTUBHBIE,
JNEAYKTUBHBIE M TIO0 aHAJIOTHUU) U JIeNaTh

BBIBOJHGI.

Pa3znensr « AHaNM3 TaHHBIX B 3JIEKTPOHHBIX
TabIUIAX ),

«Ananu3 naHHbx Ha Python»

YMenue  co3maBarh, [PUMEHATh H
npeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI,
MOJICTTH U CXEMBI ISl PEIIeHUsT YIeOHBIX

H II0O3HABATCJIbHBIX 3aa4.

Pa3znensr « AHaNM3 TaHHBIX B 3JIEKTPOHHBIX
TabIUIAX ),

«AHanu3 jaHHbIX Ha Python»

®opmupoBaHHe n PasBUTHUC | Paznenbl « AHAIU3 JAHHBIX B DJIEKTPOHHBIX
KOMIIETEHTHOCTH B 00J1aCTH | 126 HITAXY
b
MCIIOJIb30BaHUS HUKT (UKT-
KOMIIETCHLIHH). «AHanu3 nanueix Ha Pythony
Tabauuna 3
IIpenMeTHbIe pe3yJbTaThl
TpedoBanune ®I'OC YemMm pocTuraercs
®dopmupoBanre HHGOpPMAIMOHHON U | Pazmensr
AITOPUTMUYECKOM KYJIbTYPBI,
«OcHOBHI porpammupoBanus Ha Pythony
dbopmupoBanue MpeJCTaBICHUS 0
KOMITBIOTCPEC KakK YHUBEPCATIBHOM | «AHanu3 gaHHBIX Ha Python»
yCcTpoiicTBe 00paboTku  mHpOpMaIm,

pPa3BUTUC OCHOBHBLIX HABBIKOB H yMeHI/IfI

UCIOJIb30BAHUS KOMIIbIOTEPHBIX
YCTPOWCTB.

®opmupoBaHue  mnpexacraBieHus 00 | Pasmensl «AHanu3 JaHHBIX B 3JIEKTPOHHBIX
OCHOBHBIX U3Yy4aeMbIX HNOHATHUAX | TaOIHULAX»,

(ua(OpMamus, aarOpUTM, MOJIENb) M HUX
CBOMCTBAX.

«OcHOBBI porpammupoBanus Ha Python»

«Ananu3 nanHbix Ha Pythony», «BBengenue
B MaIllIMHHOE 00yueHue Ha Pythony




PazButune AJTOPUTMUYECKOTO
MBILUICHHUS, HE00XO0IMMOTO JUTSE
npoecCHOHANBHONW ~ JESTEIBHOCTH B
COBPEMEHHOM  OOLIECTBE;  pPa3BUTHUE
YMEHHI COCTaBUTh U 3aIMCATh AITOPUTM

TUTSE KOHKPETHOTO WCIIOJTHUTEJIS;
dbopmupoBaHue 3HaHUH 00
AITOPUTMUYECKUX KOHCTPYKIIHSIX,

JOTMYECKUX 3HAYCHUAX U OIepalusix;
3HAKOMCTBO C OJHMM U3  S3BIKOB
[IpOrpaMMHUPOBAHUS u OCHOBHBIMM
AJTOPUTMUYECKUMU  CTPYKTypamMu —
JIMHEWHOM, YCIOBHOU U IMKIMYECKOM.

Pa3znensr « AHaNM3 TaHHBIX B 3JIEKTPOHHBIX
TabIUIAX ),

«Ananu3 nanabix Ha Pythony», «OcHOBEI
MAaIIMHHOTO 00Y4EHUs»

dopmupoBaHre yMEeHHH (hopMaTH3auu
U CTPYKTYpUpPOBaHMA  HH(pOpMaIuH,
YMEHUS BBIOMpATH croco0
IPEJCTABJICHUS JaHHBIX B COOTBETCTBUU C
[MIOCTaBJIEHHOM 3agayen (TabauIbl,
CXeMbl, TpauKu, JHarpaMMbl) C
UCIOJIb30BAaHUEM COOTBETCTBYIOLIMX
OPOrpaMMHBIX ~ CpPEACTB  00pabOTKH
JTAHHBIX

Pa3nensl «OCHOBBI TPOrpaMMHUPOBAHUS HA
Python», «AHaiin3 TaHHBIX B AIEKTPOHHBIX
TabIUIAX ),

«AHanu3 nanHeix Ha Pythony, «BBenenue
B MallIMHHOE 00yueHue Ha Pythony

@opMUPOBAHME HABBIKOB H© YMEHUH
0€30MacHOro u EJIeCO00Pa3HOTO
MOBEJICHUS npu pabote c
KOMIIBIOTEPHBIMH MPOrPaMMaMU U B CETH
WNnrepuer, ymeHust coOi0aTh HOPMBbI
MH(OPMALIMOHHOM 3TUKH U MTpaBa

Paznen «BBeneHne B HCKYCCTBEHHBIN
WHTEIUIEKT)

TemaTnueckoe INIAHUPOBAHHE ¢ YKA3aHUEM KOJIHIECCTBA AKAJTIEMHUYE€CKHUX 1aC0B,

OTBOAMMBbBIX HA OCBOCHMUEC Ka)KIIOﬁ TEMbI, BO3MOKHOCTb NCITIOJIB30BaHUHA
S0P\[IOP

TEMBbI qacoB

HaumenoBanue | KoanuecrBo Buabl yueOHoO# nesiTeJIbHOCTH 20P/LHOP

Beenenue 8 UM u MO




1.1

BBenenue B

Ananumuveckas: TIOUCK OTBETOB Ha

MAalIMHHOE BOTIPOCHI YAUTeTI,
o0yueHue CaMOCTOSITEIbHBIN TIOUCK
uH(popManuu npu pelIeHun
MOCTABJICHHBIX 33/1a4.
Kommynuxayuonnas: KomanHas
paboTa, OTBETHI Ha BOIIPOCHI
YUUTENsI, UTPOBAsI MPAKTHKA.
Ilpaxmuueckas: yaactue B Urpe,
paboTa ¢ HTPOBBIM TPEHAKEPOM.
Pegnexcusnas: pednexcus MeTogom
«6 IS
2. AHaJNn3 TaHHBIX B 3JIEKTPOHHBIX TA0IMIAX
2.1 | Haykao 1 Ananumuueckas: OUCK OTBETOB Ha
JaHHBIX. BOIPOCHI yUuTeNs,
Bonbime CaMOCTOSITEIbHBIN MOUCK
TTaHHBIC uH(bopMaIH npu pelieHnn
MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnas: ydactue BO
(bpoHTaTBPHOM OOCYKIIEHUHU, OTBETHI
Ha BOTIPOCHI YUUTEJS.
Ilpakmuueckas: pelieHue
MpeajaraeMblx 3aJaHuil CpeCTBAMU
Excel.
Pegnexcusnas:
oOcyxieHue KOHTPOJIBHBIX
BOIIPOCOB M TIOJIBEJICHUE WTOTOB
BBITIOJTHEHUS MPAKTUIECKOTO
3a/laHus
2.2 |OnucarensHas |1 Ananumuyeckas: TOUCK OTBETOB Ha
CTaTHCTHKA. BOTIPOCHI yauTes,
Tabmuunbie CaMOCTOSITEbHBIN IIOUCK
JaHHbIE uH(popManuu npu pelIeHun

MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnas: ydactue BO
(bpoHTaTbHOM OOCYKJIEHUHU, OTBETHI
Ha BOMPOCHI YUUTEJS.

llpaxmuueckas: pelieHue
MpeJIaracMbIX 3aJaHUMN.
Pegnexcusnas:

obOcyxaeHue KOHTPOJIbHBIX
BOIIPOCOB W TIOJBEJACHHUE HTOrOB
BBITIOJTHEHUS MPAKTUYECKOTO
3aJJaHus




2.3 | O6paboTka Ananumuyeckas: TIOUCK OTBETOB Ha
TaHHBIX BOTIPOCHI YUUTEIA,
CpeICTBaMu CaMOCTOSITEIIbHBIH TIOUCK
AIIEKTPOHHOM uHpOpMAaIHH npu peIIeHUH
TaOIUIIBI MOCTaBJICHHBIX 33]a4.

Kommynuxkayuonnas: ydacTue BO
(GpOHTATLHOM OOCYX/JICHUU, OTBETHI
Ha BOITPOCHI YUUTEIIS.
IIpakmuueckas: perieHue
npeIaraeMbIX 3aJaHui CPeICTBAMH
Excel.

Peghnexcusnas:

o0CyXIeHne KOHTPOJBHBIX
BOTIPOCOB M TOJBEICHUE HWTOTOB
BBITIOJTHCHUS PaKTUYECKOTO
3aJaHHS

2.4 | ObpaboTka Ananumuueckas: TIOUCK OTBETOB Ha
JTAHHBIX. BOTIPOCHI YUUTEIIS,
IIepBuunbIi CaMOCTOSITEbHBIN IIOMCK
aHaJINu3 uHpOpMAIIH npu pelIeHnn

MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnas: ydactue BO
(bpoHTaTBFHOM OOCYXKIIEHUU, OTBETHI
Ha BOTIPOCHI YUUTEJIS.
Ilpakmuueckas: pelieHue
MpeajaraeMblx 3aJaHuil CpeCTBAMU
Excel.

Pegnexcusnas:

o0CyXIeHne KOHTPOJIbHBIX
BOIIPOCOB M TIOJIBEJICHUE WTOTOB
BBITIOJTHEHUS MPAKTUIECKOTO
3aaHMs




2.5 | Bm3yanmmuzanus Ananumuueckas: TOUCK OTBETOB Ha
JIAHHBIX BOTIPOCHI YAUTeTI,

CaMOCTOSITEIbHBIN IIOHCK
uH(pOpMaIUK npu peIICHUN
[IOCTaBJICHHBIX 3aJaY.
Kommynukayuonnas: ydactue BO
(bpOHTaTBHOM OOCYXXJICHHUH, OTBETHI
Ha BOTPOCHI YUUTEJIS.
Ipaxmuyeckas: pelnieHue
MpeaiaraeMbpIX 3aJJaHuil CpPeICTBAMM
Excel.
Peghnexcusnas:
o0CyXIeHne KOHTPOJBHBIX
BOIIPOCOB M TIOJIBEJICHUE HTOIOB
BBIIIOJTHEHUS PAKTUYECKOTO
3aJlaHU.

2.6 | Crarucruuecku Ananumuueckas: TIOUCK OTBETOB Ha
1 aHaIu3 BOIIPOCHI YUUTENS,
JAHHBIX. CaMOCTOSITEIbLHBIN ITOUCK
Koppensmonn uH(popMaH npu pelIeHun
BIN aHAIU3 [MOCTaBJIEHHBIX 3a/aY.

Kommynukayuonnas: ydactue BO
(bpoHTaTHbHOM OOCYKIIEHUU, OTBETHI
Ha BOTIPOCHI YUUTEJIS.
Ilpakmuueckas: pelieHue
MpeajaraeMblx 3aJaHuil CpeCTBAMU
Excel.

Pegnexcusnas:

o0CyXIeHne KOHTPOJIbHBIX
BOIIPOCOB M TIOJIBEJICHUE WTOTOB
BBITIOJTHEHUS MPAKTUIECKOTO
3aaHMs




2.7 | Cratuctuuecku Ananumuyeckas: TIOUCK OTBETOB Ha
1 aHanu3 BOIIPOCHI y4YuTeIA,
JAHHBIX. CaMOCTOSITENIbHBIN MIOUCK
JInHenHbIn nHpopManmu npu pelieHnu
perpecCUOHHbIN MOCTaBJIEHHBIX 3a7a4.
aHaau3 Kommynuxayuonnasa: ydactue BO

(bpoHTaTbHOM OOCYKJIEHUHU, OTBETHI
Ha BOIIPOCHI YUUTEIS.
IIpakmuueckas: peuieHue
MpeJiaraeMbIX 3aJaHUil CpeCTBAMHU
Excel.

Peghnexcusnas:

o0CyXIeHne KOHTPOJBHBIX
BOIIPOCOB U IIOABEJCHUE HUTOTOB
BBITIOJTHEHUS [IPaKTUYECKOr 0O
3a/1aHust

2.8 | IIpoext AHanumuyeckas: TIOUCK OTBETOB Ha
«CraTucTuyeck BOIIPOCHI YUUTEIIS,
Ui METOJ CaMOCTOSITENIbHBIN MIOUCK
aHaian3a uH(popMaH npu pelieHuu
JAHHBIX» IIOCTaBJICHHBIX 3aa4.

Kommynuxayuonnasn: ydactue BO
(bpoHTaTHbHOM OOCYKIIEHUU, OTBETHI
Ha BOIIPOCHI YUUTES.
Ilpakmuueckas: pelieHue
MpeJIaraeMbIX 3aJaHUIl CPEICTBAMHU
Excel.

Pegnexcusnas:

oOcyxieHue KOHTPOJIBHBIX
BOIIPOCOB U TMOJBEJCHUE HUTOTOB
BBITIOJTHEHUS MPaKTUYECKOTO
3a1aHUS

3. OcHoBBbI 3bIKa NporpammupoBanus Python
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3.1

AJITOPUTMBI U
HMCIIOTHUATEH.
CriocoOnlI 3ammcu
aJITOPUTMOB

Ananumuveckas: TIOUCK OTBETOB Ha

BOIIPOCHI YAUTeTI,
CaMOCTOSITEIbHBIN MOKCK
uH(popManuu npu pelIeHun

MOCTaBJIEHHBIX 3a7a4.
Kommynuxayuonnas:  pabora ¢
UTPOBBIM TPEHAKEPOM.

Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, PELICHUE NPEAIAracMbIX
3aJIaHui Ha SI3LIKE

nporpammupoBanus Python.
Pegprexcusnas: 3amoiiHeHHe JHCTA
pednexcun

3.2

OO01e cBeieHus o
SI3BIKE
MPOrPaMMHPOBAHUS

Python

Ananumuyeckas: TOUCK OTBETOB Ha
BOIPOCHI yUuTeNs,
CaMOCTOSITEbHBIN IIOUCK
uHpOpMAIIH npu pelIeHnn
MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnasa:  pabora B
KOMaH/1aX U (WIM) UHIUBUIYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINPOCHI, pELICHUE MpeagaraeMbix
3aJaHuN Ha SI3BIKE
nporpammupoBanus Python.
Peghnexcusnas: 3amnonHeHue nucra
pedaexkcuun

3.3

Opranuzanus BBoAa
U BBIBOJA JJAHHBIX

Ananumuueckas: TOUCK OTBETOB Ha

BOTIPOCHI YAUTeTI,
CaMOCTOSITEIbLHBIN IIOUCK
uH(pOpMaIUH npu peIICHUN
[IOCTaBJICHHBIX 3aJaY.
Kommynukayuonnas:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJBHO.
Ipaxmuyeckas: OTBETHI Ha
BOINPOCHI, PEIICHUE MPeaaraéMbIX
3aJaHuiI Ha SI3BIKE

nporpamMMmupoBanus Python.
Peghnexcusnas: 3anonHeHune JmcTa
pedaexkcuun
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3.4 | AnroputmMuueckas Ananumuyveckas: TMOUCK OTBETOB Ha
KOHCTPYKIIHS BOTIPOCHI YAUTeTI,
«CJIEI0BaHUE CaMOCTOSITEIbHBIHN ITIOUCK

nHpopManmu npu peleHuu
MMOCTaBJIEHHBIX 3a/a4.
Kommynurxayuonnasn:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINPOCHI, PEIICHUE MPeaaraéMbIX
3aJIaHui Ha SI3LIKE
nporpamMMmupoBanus Python.
Pe¢hnexcusnasn: 3amonHeHue nmcra
pednexcun

3.5 | [IporpammupoBanue Ananumuyveckas: TMOUCK OTBETOB Ha
JIMHENHBIX BOIIPOCHI YUUTEIIA,
JIITOPUTMOB CaMOCTOSITENbHBIN ITOKCK

uHpOpMAIIH npu pelIeHnn
IIOCTaBJIECHHBIX 3a/a4.
Kommynuxayuonnasn:  pabora B
KOMaH/1aX U (WIM) UHIUBUIYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI, pEIICHHUE TMpeaiaraeMbIX
3aJaHuN Ha SI3BIKE
nporpammupoBanus Python.
Pegnexcusnas: 3amnonHeHue aucTa
pedaexkcuun

3.6 | AnropurmMuueckas Ananumuueckas: OUCK OTBETOB Ha
KOHCTPYKIIHS BOTIPOCHI YAUTeTI,
«BETBJICHUE) CaMOCTOSITEIbHBIHN IIOUCK

nHpopMamu npu peleHuu
MMOCTaBJIEHHBIX 3a/a4.
Kommynuxayuonnasn:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJBHO.
Ipaxmuyeckas: OTBETHI Ha
BOINPOCHI, PEIICHUE MPeaaraéMbIX
3aIaHui Ha SI3BIKE

nporpamMMmupoBanus Python.
Peghnexcusnas: 3anonHeHune JmcTa
pedaexkcuun
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3.7

[Tonnas dpopma
BETBIICHUS

Ananumuyveckas: TMOUCK OTBETOB Ha
BOTIPOCHI YAUTeTI,
CaMOCTOSITEIbHBIHN ITIOUCK
nHpopManmu npu peleHuu
[IOCTaBJICHHBIX 3aJaY.
Kommynurxayuonnasn:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINPOCHI, PEIICHUE TMPeaaraeMbIX
3aJIaHui Ha SI3LIKE
nporpamMMmupoBanus Python.
Pe¢hnexcusnasn: 3amonHeHue nmcra
pednexcun

3.8

[TporpamMmmupoBanue
Pa3BETBISIOIINXCS
aJIrOPUTMOB.

VY cnoBHBIN
orieparop

Ananumuyeckas: TOUCK OTBETOB Ha
BOIPOCHI yUuTeNs,
CaMOCTOSITEbHBIN IIOUCK
uHpOpMaIIH npu pelLIeHnn
MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnasa:  pabora B
KOMaH/1aX U (WIM) UHIUBUIYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINIPOCHI, pELICHUE MpeagaraeMbix
3aJaHuN Ha SI3BIKE
nporpammupoBanus Python
Peghnexcusnas: 3amnonHeHue nucra
pedaexkcuun

3.9

[Ipocteie n
COCTaBHBIE yCIIOBUSA

Ananumuueckas: TOUCK OTBETOB Ha

BOTIPOCHI YAUTeTI,
CaMOCTOSITEIbLHBIN IIOUCK
uH(pOpMaIUH npu peIICHUN
[IOCTaBJICHHBIX 3a/JaY.
Kommynukayuonnas:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJBHO.
Ipaxmuyeckas: OTBETHI Ha
BOINPOCHI, PEIICHUE MPeaaraéMbIX
3aJaHuiI Ha SI3BIKE

nporpamMMmupoBanus Python.
Peghnexcusnas: 3anonHeHune JmcTa
pedaexkcuun
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3.10

AjropurMuueckas
KOHCTPYKIIHS
«IIOBTOPCHHUEY.
[TporpammupoBanue
IIUKJIOB C 3aIaHHBIM
yCIIOBUEM
TIPOIOJIKCHUS
paboThI

Ananumuyveckas: TMOUCK OTBETOB Ha
BOTIPOCHI YAUTeTI,
CaMOCTOSITEIbHBIHN ITIOUCK
nHpopMamu npu pereHuu
[IOCTaBJICHHBIX 3aJaY.
Kommynurxayuonnasn:  pabora B
KOMaH/1ax U (WJIM) UHIUBUIYAJIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINPOCHI, PEIICHUE MPeaaraéMbIX
3aJIaHui Ha SI3LIKE
nporpamMMmupoBanus Python.
Pe¢hnexcusnasn: 3amonHeHue nmcra
pednexcun

3.11

IIporpammupoBanue
LUKJIOB C 3aJaHHBIM
YHUCJIOM ITOBTOPEHUN

Ananumuyeckas: TOUCK OTBETOB Ha
BOIPOCHI yUuTeNs,
CaMOCTOSITEbHBIN IIOUCK
uHpOpMAIIH npu pelIeHnn
MOCTABJICHHBIX 3a/1a4.
Kommynukayuonnasa:  pabora B
KOMaH/1aX U (WIM) UHIUBUIYAIBHO.
Ilpakmuueckas: OTBETHI Ha
BOINPOCHI, pELICHUE MpeagaraeMbix
3aJaHuN Ha SI3BIKE
nporpammupoBanus Python.
Peghnexcusnas: 3amnonHeHue nucra
pedaexkcuun

3.12

[IpoekT «Paznnunbie
BapHaHThI
MIPOrpaMMHUPOBAHMS
LHUKJINYECKOTO
aJNropuTMan

AHnanumuyveckas: TIOUCK PEIICHUS
IMOCTaBJICHHOM 3aJauH.
Kommynuxayuonnas:  pabora B
KOMaH/1ax W (WJIM) UHIUBUIYAJBHO.
lIpakmuueckas: pelnieHue
MPOEKTHON 3amauu. Pegrexcusnas.
3aroJIHeHUE JTUCTa PePIICKCHUH.

3.13

[Ipoext «Hauana
MIPOrPAMMHUPOBAHUSA
»

AHnanumuueckasi: B
cUCTEeMAaTH3alluy 3HAHUM.
Kommynukayuonnas: npu paborte B
KOMaH/IaXx.

Ilpakmuyeckas: B  pabore 1O
CO3J1aHUIO BU3yaJIbHOMN KapThl
3HaHUU. Peghrexcusnas: 3amoIHCHHUE
nucTa pedaekcuu

mponecce

®opMbI aTTECTALMH

Bce pasnmensr mpeamosararoT BBITIOJHEHHUE W 3aIUTY MPOEKTOB. [IpoekTsl 1o
CBOGH JUIAKTHYECKON CYIIHOCTH HareleHbl Ha (GOPMHPOBAHUE CIIOCOOHOCTEH,
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MO3BOJIAIOIIHX 3P(HEKTUBHO IEUCTBOBATH B PeabHOM XKU3HEHHOM cuTyaruu. Obnanas
MMM, y4alquecss  MOTYT  aQIalTHPOBATbCs K  M3MEHSAIOIIMMCS  yCIIOBUSIM,
OPUEHTHPOBATHCS B PA3HOOOPA3HBIX CUTYAILIUIX, pa00TaTh B KOMaH/IE.

[Ipu pabGoTe Hax TPOEKTOM TMOSBISICTCS MCKIIOUNUTEIbHAsT BO3MOXKHOCTH
dbopMUpOBaHUS Y ydYamUXCs KOMIETEHTHOCTH paspenieHuss MpobieM (TOCKOIbKY
00s13aTeNIbHBIM YCIIOBUEM peaIu3allil METOAa MPOEKTOB B IIKOJIE SIBJSETCSA PEIICHUE
y4amumMcsi COOCTBEHHBIX MTPOOJIEM CpeCTBAMH ITPOEKTA), a TAKKE OCBOCHHE CITIOCOO0B
JIeATSIIbHOCTH, COCTAaBJISIONINX KOMMYHHUKATUBHYIO H uH(}OpMaIMOHHYIO
KOMIIETEHTHOCTH.

Kaxnpiii mpoekT TmpeamnosiaraeT IOJyYeHHe Kakoro-imbo mpoaykra. B
npeJjaraeMbplx MPOEKTaX ATO MPOTrPaMMHBIA MPOAYKT, PEHIAIOMIMN Ty WIH HHYIO
3a7auy.

Takue mpoektsl kak «MccnemoBanue mannbix», «Python mus Data Sciencey,
«Pemenue 3amaun kiIaccUpUKAIUN» SBISIOTCS MEXKIPEIMETHBIMUA, B OTJIMYHE OT
MOHOITPOEKTOB, YACTUYHO BBIMOJHSIOTCS BO BHEYPOUHOE BPEMS U IOJI PyKOBOJICTBOM
HECKOJIBKUX CIICIIHATIMCTOB B PA3IMYHBIX 00JacTsIX 3HaHUS. Takue MpOeKThl TPEOYIoT
OYCHb KBaTU(DUIIMPOBAHHOW KOOPAMHAIIMKA CO CTOPOHBI CIEIHUAIUCTOB U CIIAKCHHOU
paboThl MHOTHX TBOPYECKHUX TPyHI. MeEXNpeIMeTHbIe MPOEKThl MOTYT OBITh Kak
HEOOJNIBIIMMH, 3aTPAaruBaIONIMMHU JBa-TPU IMpEAMETa, TaK W HANpaBICHHBIMH Ha
pelIeHue JOCTaTOYHO CJIOXKHBIX MPOOJIeM, TPEOYIOMIHNX COAEPKATEIIbHOM UHTETpallUun
MHOI'MX 0OJiacTell 3HAHMUS.

Y4eOHO-MeTOAMYECKOE, MATEPHATbHO-TEXHUYECKOe U HH(pOpPMAaLMOHHOE
o0ecneyenne 00pa3oBaTeJIbHOIO MpoLecca
ArnmnapartHsle CpeACcTBa

o IlepcoHanbHbIli KOMIBIOTEp — YHHMBEpPCAIbHOE YCTPOMCTBO 00pabOTKU
uHpOpMAIMM;  OCHOBHAas  KOHQUTYpalus COBPEMEHHOTO  KOMIBIOTEpPA
o0ecrieunBaeT yyalemycs MyJlIbTUMEINa-BO3MOXKHOCTH.

o IlIpoexktop, mnoacoequHsEMbII K  KOMIbIOTEpY  (BHAEOMarHuTo(oHy);
TEXHOJIOTUYECKUN 3JIEMEHT HOBOM TPaMOTHOCTM — pAJUKaJIbHO IIOBBIIIAET:
YPOBEHb HAIJIAJHOCTH B padoTe yuuTeds, BO3MOKHOCTb ISl y4aluxcs
NPEJCTaBIATh pPE3yJabTaThl CBOeW paboTBl BceMy Kiaccy, 3(PQPeKTHBHOCTH
OpPraHU3alMOHHBIX U aIMUHUCTPATUBHBIX BBICTYIUICHU.

o HHTepakTHBHAasi 10CKa — NOBBIIIAET YPOBEHb HATJISAHOCTU B paboTe yUUTEINA
Y YYCHMKA; KAYECTBEHHO U3MEHSAET METOAUKY BEICHHS OTIEIBHBIX YPOKOB.

o IIpunTep — no3Bosuser GpuxkcupoBath HH(POPMALUIO Ha Oymare.

o TesexkoMMyHUKALMOHHBII 0J10K, ycTpoiicTBa, o0ecneyuBaoIIue
NOAKJII0YEHHe K ceTH — obecreunBaeT padoTy JIOKaIbHON CETH, TAaET TOCTYH K
POCCHIICKUM ¥ MHPOBBIM HWH(POPMAIIMOHHBIM pecypcaM, MO3BOJISIET BECTH
DIIEKTPOHHYIO MEPEIUCKY.

e YcrpoiicTBa BBIBOAA 3BYKOBOI MH(MOPMALMHU — ayJUOKOJIOHKN M HAyIIHUKU
JUI MHAWBUIYaJIbHON pabOThI CO 3BYKOBOU MH(pOpMAIMei, TPOMKOTOBOPHTEIH
JUIsl 03BYYMBAaHHUs BCETO KJiacca.

e YcrpoiicTBa JJs  PYYHOIr0 BBOJAa TEKCTOBOW HHpopManuum u
MAaHHMIYJIMPOBaHUS IKPAHHBIMH 00beKTAMU — KJIABUATypa U MbIIlIb.

e VR-ouku
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[TporpammHubIe cpencTBa

1.

OnepanuoHHas cucTema.

DaioBbIA MEHEKED.

AHTUBHpYCHas IIporpamma.

[Iporpamma-apxusarop.

TeKcTOBBIN penakTop, PaCTPOBBIA U BEKTOPHBINA Ipa)uIeCcKHe PelaKTOPHI.
[Tporpamma pa3zpaOoTKH Npe3eHTaLNH.

bpaysep.

UHTETpUpoBaHHas cpena pazpadorku (IDE) ans Python;

Jupyter Notebooks.

Jlureparypa
Marepuainsr aBTopckoit mactepckoir bocosoit JI.JI. (metodist.lbz.ru/)
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