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IosicHuTeIbHAA 3aNIHCKA

IIporpamma «VCKyCCTBEHHBIN MHTEIUIEKT» COCTABJIECHA A1 /—9Y KIIaCCOB HAa OCHOBE:

e TpeboBanuili ®I'OC ocHoBHOro 06mIero odpasosanus (npukaz Munnpocsemenus Ne287 or
31 mas 2021 r.), ¢ y4eToM IpeeMCTBEHHOCTH MPOrpaMM HavyaJIbHOTO, OCHOBHOT'O U CPEHETO
oO1ero oOpa3zoBaHus.

e OCHOBHOU 00pa30oBaTeIbHON MPOTPaMMbl OCHOBHOTO 00111eT0 00pa30BaHUsI MyHUILIMITAIIBHOTO
Ka3eHHOIO o011eo0pa3oBaTENbHOIO YUpeXKICHUs «bapuHoBCcKast cpenHsis
o01eobpa3oBaTenbHas MIKOJIay.

OcBoeHyne 00YYAIIMMHUCS BHEYPOYHOH JIesiTeJbLHOCTH oOecneuynBaeTcs Ha 0a3e IeHTpa
«Touka pocTray ¢  WCHOJb30BAHMEM 000OPYI0BAHMS, PACXOAHbIX MAaTEPHAJIOB, CPEICTB
o0yyeHus M BocnnuTaHus neHTpa «Touka pocray.

[Iporpamma mpenHa3HaueHa Jis oOy4eHHs OCHOBaM MCKYCCTBEHHOIO HHTEIJIEKTa U
OpMEHTUPOBAHA HA aHAJIM3 JAHHBIX, BBEJICHUE B MAIIMHHOE 00y4yeHHe Ha 0A30BOM U YIIIyOJIEHHOM
ypoBHE. 3a TMoOcienHuEe JECSITHIETUs BO MHOTMX O00JacTAX HayKM M HHIYCTPUU CTalld
HaKarjuBaTbcs OoJbIIMEe OObEMBbl JTAHHBIX, a TAaKKE CTaJld PAa3BUBATHCS METOAbl MAIIMHHOTO
00OyueHus1, MO3BOJISIONINE U3BJIEKATh U3 3TUX JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.
[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM M3 TUAAKTUYECKUX MPUHIIMIIOB — MPUHIIUIIOM
npeemMcTBeHHOCTU. CojiepkKaHuE MPOrpaMMbl HAaXOJUTCS B TECHOM CBS3M C MaTepuaioM JUIs
HavyaJIbHOTO 00111ero 00pa30BaHusl, a TAKKE SIBISIETCS HEOOXOIUMBIM JIJIs TTOCIJIEIYIOIIETO N3YUYESHUS
Ha CTyNEHHU cpenHero obmero oOpa3zoBaHus. DTO — JMHHMS Si3bIKa mporpammupoBanus Python,
OCBOCHHE KOTOPOI'0 HAYMHAETCS B OCHOBHOMW IIKOJE, U CKBO3HAs JIMHUS MAIIMHHOIO OOYYeHWs,
OCBOEHHE KOTOPOT0 HAaYMHAETCs Ha MPOIEIeBTUYECKOM YPOBHE B HayalbHOW M OCHOBHOM LIKOJIE U
npojoJpKaeTcs nainee B cpeaHeil mikone. K 3aBepiieHuto oO0yyeHHs MO MPOrpaMMe Yydalluecs
JOJKHBI TOHUMATh aKTyalbHOCTh aHAJU3a JAHHBIX, €r0 OCHOBHBIE 00JIACTH MPUMEHEHHS] U METO/IbI
peanmuzanuu. [Iporpamma mnpezmnosnaraer, 4ro y ywammuxcs OyIeT c(opMHUpOBaHO LIETOCTHOE
npescTaBiIeHUe 00 aHajau3e JaHHBIX, pealn3alliid METOJ0B aHaju3a JaHHbBIX Ha si3bike Python, ero
cdepax mpuMeHEeHHUs.

JlanHas mporpamMma onupaercs Ha (yHAAMEHTalIbHbIE IWJAKTUYECKUE NPHUHIIMIBI, TaKue Kak
PAaKTUKO-OPUEHTHUPOBAHHOCTh, HAYYHOCTh M JOCTYMHOCTb, LEJIOCTHOCTb W HEMPEPBIBHOCTH, a
TaKkK€ HWHHOBAIIMOHHBIE METOABl MPOOJIEMHO-Pa3BUBAIOIIETO U  CMEMIAHHOTO OO0y4YeHus,
IPOrPaMMHO-TIPOEKTHOTO W HCCJIEA0BAaTEIbCKOTO MOAXOM0B. B  KOHIlE KaXaoro ypoka
IPUCYTCTBYIOT BONPOCHI M 3aJaHHs, MHOTHME U3 KOTOPBIX OPHEHTHPOBAHBI HA KOJUIEKTUBHOE
oOCyKJileHue, JTMCKYCCUH, BBIPAOOTKY KOJUIEKTMBHOTO MHeHusA. (coboe MecTo B pealm3aluu
MpPOrpaMMbl  OTBOJIMTCS BHUJACOJICKIIUSM, OHJIAH-pecypcaM, TpeHaxepaMm. Bce 3To cozmaer
HEOOXOIMMbIE yCIIOBUS s (POPMUPOBAHMS CAMOCTOSITEIHLHOCTH B IUIAHUPOBAHUU Y4eOHOM
JIeSITEIbHOCTH, B OPTaHU3AIMKM Y4EeOHOTO COTPYIHUYECTBA, B pPacCIpeeieHUH PoJieil Mpu pelieHuu
yu4eOHBIX 3amad u 1npobremM. HeoTbemieMoil YacThi0 MPOTpaMMBbl  SBISIETCS MPOEKTHAs
JEeSITEIIbHOCTh 00YYarOIINXCS.

N3ydyenne pa3auuHbIX acleKTOB aHalIM3a JAHHBIX TO3BOJNIMUT CHOPMHUPOBATH Y YYallUXCS
CIIOCOOHOCTh K AQHAJIUTUYECKOM W TPOTHOCTUYECKOW JAesTenbHOCTH. [lomck oOTBETOB Ha
poOJIEMHBIE BOIIPOCHI, pelIeHNe MPOOIEMHBIX U HCCIeI0BATENbCKUX 3aJaHUM, WHTETPUPOBAHHBIX
B COJIEp’KaHUE, HAMPABJICHO Ha (POPMHUPOBAHME Y YUAIUXCS IIETOCTHOTO CHCTEMHOTO MBIIIICHUS,
KOTOPOE TO3BOJHUT UM OLEHHUTh CHOPMHUPOBAHHBIN KPYr MOCTOSHHBIX MHTEPECOB U OCYILIECTBUTH
OCO3HAaHHBIN BBIOOP JanmbpHEHIIE 00pa3oBaTENbHOW TPACKTOPUHM U MPOQPECCHOHATHLHOTO
CaMOOIIPEICTICHMUS.

Heasb: nate ydammmcs 0Oa3oBoe MpeicTaBieHHEe OO0 aHamu3e MaHHBIX W peau3aluu
OCHOBHBIX METOJIOB aHalW3a JAaHHBIX W MAIIMHHOTO 00ydeHus (i yriiyOJeHHOTO YpOBHsS) Ha
s3bike Python.

3agauu:

-MI03HAKOMUTH C TEPMUHOJIOTHEN UCKYCCTBEHHOIO MHTEJIEKTA;




-HAy4YUTh MPUMEHSITh HEKOTOPBIC U3 €r0 METOOB JJIs PEIICHUS MPAKTUUECKUX 3aja4.
HeneBas aynuropus . Yuanuecs 7—9 kiaccoB 00111e00pa30BaTeIbHbBIX IIKOJL.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUSA M PeATH3ALNH NPOrPAMMBI

CopepxaHue MporpaMmbl HOCUT MEXIUCUUIUIMHAPHBIN xapaktep. EcTrecTBeHHBIM 00pazoM
BBITJISIIUT €r0 BO3MOXHAs MHTErpalus ¢ JUCUUIUIMHAMHM HpeaMeTHoW obnactu «MaremaTtuka u
uHpopmaruka». Pa3BuTHE JOrMYECKOro M aJTOPUTMUYECKOTO MBILIUICHHS, OCYIIECTBIIEMOE Ha
YpOKax IO 3TUM JUCUHUIUIMHAM, CIYKHUT 3a7aue GOpMUPOBaHUS HEOOXOAMMON OCHOBBI, HA KOTOPOM
B JlabHeMIIeM OyJIeT OCYIIECTBJIIEH MEPEX0] K MAlIMHHOMY OOYYEHHIO Ha CTYNEHH CpPEIHEro
oO1ero o6pa3zoBaHus.

Uepes MCNONIB30BaHUE PA3JIMYHBIX AaTACETOB M AHAJIN3 JAHHBIX CUHTE3UPYIOTCS 3HAHUA U
YMEHUS yyaluxcs, MoJy4eHHbIe UMY Ha ypokax reorpaduu, pusuku, OMOJIOTUU U IPYTUX.

HeoTbemneMoil yacThi0 MpOrpaMMbl SIBJSIETCS peaju3alus MPOEKTHOIO METOAa OOy4eHMs.
[IporpaMMoii IpeyCMOTPEHO BBIIIOJTHEHUE TAKUX MPOEKTOB KaK « CTAaTUCTUYECKUI METOJ| aHAJIU3a
JNaHHBbIX», «Pa3znuuyHbple BapHaHTBl MPOTPAMMHUPOBAHMS IUKIMYECKOrOo anroputMa», «Hauana
nporpaMmMmupoBanusi Ha Pythony». IlpoekTbl mo cBoel OUAAKTUYECKOW CYIIHOCTH HaleJIeHbl Ha
(dbopMupoBaHUE CIIOCOOHOCTEH, MO3BONISIOMMX d(PPEKTUBHO NEHCTBOBATH B PEAbHOMN KU3HEHHOM
cutyauud. OOnagass uUMH, ydalidecs MOTYT aJalTHUPOBAThCAd K M3MEHSIOUIUMCS YCIOBHSIM,
OpPUEHTUPOBATHCS B pa3HOOOPA3HBIX CUTYyalHsIX, pab0OTaTh B KOMaHIE.

[Ipu pabGoTe Hajg MPOEKTOM MOSIBISETCS MCKIIOUUTETbHAs BO3MOXKHOCTH (pOpMHUpOBaHUA y
ydaluxcsi KOMIETEHTHOCTU pas3pelieHus MpolieM (MOCKOJbKY 00s3aTeNbHbIM — yCIOBUEM
peanu3aii MeToJa MPOEKTOB B IIKOJIE SIBISETCA PEIICHHE YYalluMCs COOCTBEHHBIX MNpoOIemM
CpelCTBaMM IIPOEKTa), a TakKe OCBOCHHE CIIOCOOOB  JESATENBHOCTH, COCTABJIIOLINX
KOMMYHHUKATHUBHYIO U HUHPOPMALIMOHHYIO KOMIETEHTHOCTH.

Ilnanupyemble pe3yabTaThl OCBOCHHUS Y4eOHOI 0 Kypca
®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUS OOYYaIOIIMMHCS OCHOBHOM
o0Opa3oBaTeNIbHOM MPOrpaMMbl CpelHEro oO0IIero oOpa3oBaHUs: JUYHOCTHBIM pe3yJbTaTaM
(Tabnuma 1); MeTanpeaMeTHBIM pe3ysibTaTaM (Tabnuia 2); mpeAMEeTHBIM pe3yabTaTtaMm (Tadmuma 3).
Tabauua 1
JInYHOCTHDBIE Pe3yJIbTaThl

Tpedosanue ®IOC! YeM 10CTHTACTCS

JImuHOCTHEBIE PE3YJIbTATHI, 06€CHe‘lI/IBaIOH_[I/Ie
aZarTalnuro o6yqaromeroc;1 K U3MCHAIOIIMMCS
YCJIOBUSAM COLIMAJIbHOM U HpHpOI[HOﬁ CpEabl:
YMCHHE paClIO3HaBATh KOHKPCTHBIC ITPUMCPHBI
IOHATHS IO XapPAKTCPHBIM IIPHU3HAKAM, BLIIIOJIHATH
orepaii B COOTBETCTBHUH C OIIPCACIICHHUEM U
HpOCT@fII.HPIMPI CBOMCTBaAMH IIOHATHA,
KOHKPCTU3HUPOBATDH IMOHATUC ITPUMEPAMU,
HCII0JIb30BaTh HOHATHE U €r0 CBOMCTBA pu
PCUICHNHU 3a1a4, a4 TAKKC ONICPpUPOBATh TCPMUHAMU
" OpeACTAaBJICHUSAMU B obOmacTu KOHICTIITUHA
YCTOI‘/’ILII/IBOFO pa3BUTHUA

Paznennl

«BBenenne B HCKyCCTBEHHBIN MHTEIICKTY,
«OcHoBBI IporpamMmmupoBanus Ha Pythony,
«AHQJIN3 JaHHBIX B 3JIEKTPOHHBIX TaOIULIAX»
(MUHUMAJBHBIA BapUAHT y4eOHOTO IJIaHa),
«AHanu3 naHHbIX Ha Pythony, «BBenenue B
MalrHHOe 00ydenue Ha Pythony
(yrinyOneHHbIN BapuaHT y4eOHOTO IJ1aHa)

HGHHOCTI/I HAay4YHOTI'O IMMO3HAHUA:

OBJIaACHNUC OCHOBHBIMH HaBbIKaMH
HCCIIeN0BATEIbCKOM ACATCIIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHUEC OIIbITA, Ha6JIIOI[CHI/II71, IOCTYIIKOB U
CTPCMIJICHHUC COBCPHICHCTBOBATDH ITYTU NOCTUKCHUSA

Paznienbl «AHanM3 TaHHBIX B JIEKTPOHHBIX
TabauIax» (MUHUMAIBHBIA BapUaHT y4eOHOTO
MJIaHa),

«AHnanu3 naHHbix Ha Pythony, «BBenenue B
MamHHOe 00ydeHue Ha Python»

IIpuxa3 Munnpocsemenus Ne287 ot 31 mag 2021 r.
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(yrmyOneHHBIH BapyaHT yd4eOHOTO TITaHa)

Tab6auua 2
MeTanpeamMeTHble pe3yJabTaThl

Tpedosanue PI'OC

Yem pocTuraercs

YMeHHe caMOCTOSATENBHO INIAHUPOBATh IIyTH
AOCTHMIKCHUSA L CIIU, B TOM YHUCJIC AJIbTCPHATUBHBIC,
0CO3HAHHO BBIOMpaTh Hanboee 3hhekTuBHBIC
CIIOCOOBI pelIeHNs YIeOHBIX U TI03HABATEIBLHBIX
3ajad.

IIpoexTHbIe 3ananus

VYMenne OLCHMBATH MPABUJIBHOCTH BLINIOJTHCHHU A
y4eOHOM 3a1auu, COOCTBEHHBIE BO3MOKHOCTH €€
pEeLICHNUS.

Pa3znenbl «AHanM3 NaHHBIX B JIEKTPOHHBIX
TabIUIaxy,
«Ananm3 gaHHbIx Ha Pythony

VYMenne OMpCACIIATh MOHATHA, CO31aBATh
00001IeHNS, YCTAaHABINBATh AaHAJIOTHH,
KJIaCCU(UIIMPOBATh, YCTAHABINBATD IPUUYNHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH JIOTHYSCKUE
pacCyXJIeHUsI, YMO3aKJIIOUCHHS (MHIYKTUBHBIC,
ACAYKTHBHBIC U I10 aHaIIOFI/II/I) U O€JIaTh BBIBOBI.

Pa3nensl «AHanu3 JaHHBIX B AIEKTPOHHBIX
TabIUIax»,
«AHanu3 naHHbIX Ha Python»

YMeHue co3iaBath, IPUMEHSTH U peoOpa3oBbIBATh
3HAKU ¥ CHMBOJIbI, MOJICJIA U CXEMBI JUIsl pelIeHUs
y4eOHBIX U MO3HABATEIbHBIX 3aa4.

Paznensl «AHaAINU3 JaHHBIX B AJIEKTPOHHBIX
TaOJIMIIAX ),
«Ananu3 naHHbIX Ha Pythony

dopMHpOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B
obnactu ucnosnb3oBanus UKT (MKT-
KOMIICTCHIINH ).

Paznensl «AHAINU3 JaHHBIX B AJIEKTPOHHBIX
Ta0JIMIIAX ),
«Ananu3 naHHbIx Ha Pythony

Tabéauna 3
IIpenmeTHbIe pe3yJibTAThI

Tpedosanne PI'OC

Yem pocTuraercs

dopmupoBaHue UH(OPMAILIMOHHOHN U
AJITOPUTMUYECKOH KyJIbTYpHl, (hOpMUpOBaHHE
MPEJCTABICHUS O KOMITbIOTEpPE KaK YHUBEPCAIbHOM
ycTpoiicTBe 00paboTKH HH(pOPMALUY, pa3BUTHE
OCHOBHBIX HaBBIKOB 1 YMEHUI HCIIOJIb30BAHUS
KOMIBIOTEPHBIX YCTPOUCTB.

Paznennr
«OcHOBHI MporpammupoBanus Ha Python»
«AHanu3 naHHbIX Ha Python»

dopmupoBaHUe MPECTaBICHUs 00 OCHOBHBIX
M3y4aeMbIX TOHATHAX (MHPOpMAIIHS, aTOPUTM,
MOJIENb) U UX CBOMCTBAX.

Paznensl «AHanM3 JaHHBIX B AIEKTPOHHBIX
TaOIHUIIaX ),
«OcHOBHI MporpammupoBanus Ha Python»




«Ananu3 nanabiXx Ha Pythony», «BBenenue B
MalrHHOe o0ydenue Ha Pythony

Pa3BuTne anropuTMHUUECKOTO MBIIUICHUS, Paznienbl «AHanu3 TaHHBIX B AJIEKTPOHHBIX
HE00X0IMMOTO IS TIPOECCHOHATBHON TabIUIAXy,

JeATeIbHOCTH B COBPEMEHHOM OO0IIeCTBe; pa3BuTHe | «AHanu3 naHHbiX Ha Pythony, «OcHOBBI
YMEHHUH COCTaBHUTh U 3AIHCATh AITOPUTM JUIS MAIIMHHOTO O0yYEHUs»

KOHKPETHOTO HUCIIOJIHUTEINS; (POpMUPOBAHUE 3HAHUN
00 aJITOPUTMUYECKUX KOHCTPYKIHUSX, JTIOTHUECKIX
3HAQYECHMAX U ONIEpaLUAX; 3HAKOMCTBO C OJJHUM U3
SI3BIKOB ITPOTPaMMHUPOBAHUS U OCHOBHBIMH
AITOPUTMUYECKUMHU CTPYKTYpaMu — JIMHEWHOH,
YCIOBHOW M IIUKINYECKOM.

®opmupoBaHue ymMeHul popMain3anuu u

CTPYKTYpUpPOBaHUS HH(OPMALIUY, YMEHUS Paznenst «OcHOBBI MporpaMMHUpPOBaHUS HA

BBIOMpATh CIOCO0 MpeICTaBICHUS JaHHBIX B Python», «AHanu3 AaHHBIX B ANEKTPOHHBIX
COOTBETCTBHUU C TIOCTABJICHHOM 3a/1aueii (TabIuIIbI, TabIuIaxy,

CXEMBI, rpaQUKy, TMarpaMMbl) ¢ UCIOIb30BAaHUEM «AHanu3 nanHbix Ha Python», «BBenenue B
COOTBETCTBYIOIIUX POTPAMMHBIX CPE/ICTB MalnnHHoe o0y4yenue Ha Python»

00pabOTKH JaHHBIX

®opmupoBaHUE HaBBIKOB U YMEHUIN O€30MaCHOTO U
1enecoo0pa3zHoro MoBeAeHUs pU paboTe ¢
KOMITBIOTEPHBIMH MpOTpaMMamMu U B cetu MHTepHeT, | Paznen «BBeneHne B HCKYCCTBEHHBIN
yMeHHsI cOOII01aTh HOPMBI HH(OPMAITMOHHON WHTEJUIEKT»

ATUKU U MpaBa

Conep:xkanue

BBejeHue B HCKYCCTBEHHBIH MHTEJJIEKT — 14

1.1 BBeaenue B MalIMHHOE 00yUeHHe.

[IporHo3upoBanue, aHanu3, o0ydyeHue, JaHHbIe, MPU3HAKHU, AITOPUTM, UCKYCCTBEHHBIH MHTEIIEKT,
MalIMHHOE 00y4YeHue.

AHaJIM3 JaHHBIX B 3JIEKTPOHHBIX Ta0JauIax — 84.
2.1 Hayka o nannbix. bojibime 1anHble.

HayKa O JaHHBIX, HpO(beCCI/II/I B 00jacTu HAaYKH O JAaHHBIX, HAHHBIC H OoJbIIINE JaHHBIC, MCTO/bI
pa60TBI C JaHHBIMH

2.2 OnucareabHas craTucTuka. TadM4YHbIE JaHHBIE.

TabnuuHble AaHHBIE, METOJABI pPabOTBI € TaOJUYHBIMU JAHHBIMU, 0a30BbIE HMHCTPYMEHTHI
TabaumaHOTO Mporieccopa Excel, cOop u oboramieHne TaHHBIX

2.3 O0padoTKa JaHHBIX CPeJACTBAMH JIEKTPOHHOM Ta0IUIIbI.

CTaTUCTMUECKME T10KA3aTeId, Mephbl LIEHTPAlbHONH TeHAeHIMH, BcTpoeHHble (yHkimu =CUET(),
=CYMM(), =CP3HAY(), =M AKC(), =MUH(), =MOJA(), =MEAM1AHA()

2.4 Oopadorka naHHbIX. [lepBu4HbBIi aHATH3.

IlepBUuHBIi aHATN3 JaHHBIX, 3Talbl paboThl ¢ JaHHBIMH, BeTpoeHHble Gynkimuun =CUETECIIN(),
=CUYETECJIMMH(), =CP3HAYECJIN(), =CP3HAUYECJINMH(), =CYMMECIJIN(),
=CYMMECJIMMH()

2.5 Buzyaau3zanus JaHHbIX.

Busyanuzanus naHHBIX, BHU3YyaJbHBIM aHANU3 JaHHBIX, TrpaduKd, AUArpamMMbl, THCTOTPAMMBEI,
KOHCTPYKTOD JUIsl pabOThI C TMarpaMMaMu U X opMaTUPOBAHHE

2.6 Cratucrnyecknii anaaus faHHbIX. KoppeasiuuoHHblii aHaU3.



CrarucTuyeckuil aHaJd3 JAHHBIX, BU3yalu3alus AAHHBIX C MOMOIIBIO JUarpammsl pazOpoca u
pacuera kod(¢duLKeHTa Koppeasiuuu, Ko3gppunueHT koppensauun [Iupcona

2.7 CraTucTnyecKknii aHAIU3 JaHHBIX. JIMHeHBIN perpecCHOHHBIH aHAJM3.

[locTpoeHne mareMaTuyecKoil MOJENH JUHEHHON (TapHO) 3aBUCUMOCTH U €€ HHTEPIIpETALHS

2.8 IIpoekT «CTaTHCTUYECKUI METO]I AHAJIU3A JAHHBIX)).

[TonsTus pasnena «AHaIU3 JaHHBIX B JIEKTPOHHBIX TAOIHIIAX)»

OcHoBBI s13bIKa NporpaMmmupoBanusi Python -254.

3.1 AnroputMsbl ¥ MCIIOJIHUTEIH. Cr1oco0BI 3aNIMCH AJITOPUTMOB.

Ucnonaurens, anropurm.

CriocoOblI 3amKcH alrOPUTMOB: CIIOBECHBIH, TOCTPOYHBIN, OJIOK-CXeMa, MporpamMmma.

JIvHEeHbIN, Pa3BETBISIIOIIUICS U IUKINYECKUN allTOPUTMBI.

3.2 O0mme cBeaeHHs 0 A3bIKe NporpammMupoBanus Python.

Ucropus s3pika Python, koMnunupyemMble 1 HHTEPIPETUPYEMbIE A3bIKH, TOCTOUMHCTBA U HEJJOCTATKU
Python.

[ToHsiTHE NaHHBIX, TUIIBI JAHHBIX: 1IEJIbIE, BEIIECTBEHHBIE U CTPOKOBBIE.

[ToHsTHE TIEpEMEHHON, pa3HULIA MEXAY IIEPEMEHHOU U KOHCTAHTOM.

3.3 Opranuszanusi BBOJa ¥ BbIBOAA JAHHBIX.

Oyukus print(), npaBuia ee ucnoib3oBanus. OmuOKU npu ucnonb3oBaHuu Gpynkuun print() Turnsr
naHHbIX: int, float, str.

[IpuBenenure TUMOB ¢ MoMoOIbi0 cooTBeTcTByromMX (ynkumit (int(), float(), str()). dyHkuums
type().Oneparop npucBauBanus. [IpaBuna uMeHOBaHUS TEPEMEHHBIX.

Oyukius input(), mpaBuia ee HCMHOJIb30BaHUs. HeoOXxonuMocTh NpUBENEHUS LETOYUCICHHBIX
JAHHBIX K TUMY int OcJie BBOJA.

3.4 AaropurMuyecKasi KOHCTPYKIUSA «CJIeJ0BAHUE.

Tunsl gansbix B Python, apudmernueckue omnepaTopsl, NeHCTBUS C MEpEMEHHBIMH. AJTOPUTM,
BU/IbI AJITOPUTMOB, OCOOEHHOCTH JTMHEHHOTr0 alropuTrMa, OJIoK-cxema.

biiok-cxema JIMHEMHOTO aJIrOpUTMA.

3.5 IlporpaMMupoOBaHue JUHEHHBIX AJITOPUTMOB.

biiok-cxema JIMHEMHOTO aJIrOpUTMA.

[IporpaMmmupoBaHue JMHEWHBIX aJTOPUTMOB, apu(METUIECKUE OTIePATOPHI, IEpEMEHHBIE.

3.6 AnropurMuYecKasi KOHCTPYKIUA «BETBJIEHHE.

Pa3BeTBastomnuiicss anroputM, 6JI0K-cXeMa BETBJICHUS, ONIEPATOPHI CPABHEHHUS.

YcnoBuele onepatopsl if, if-else, mpaBuia 3amucu ycIoBHBIX OIEpaTOPOB.

3.7 llonnasi gopma BeTBJICHHS.

briok-cxema BeTBJIEHUS.

[TonHbIN yCIOBHBIN OnepaTop, MpaBuiia 3alIMCH MTOJHOTO YCIOBHOTO ONepaTopa.

3.8 IIporpamMmmMupoBaHue pa3BeTBISIOMINXCS AJTOPUTMOB. Y CJIOBHBIN Oneparop.
[IporpamMmmupoBaHue JMHEHHBIX aJTOPUTMOB, apU(METUIECKUE OTIEPATOPHI, IEPEMEHHBIE.

3.9 IIpocThie U cOCTABHBIE YCJIOBHS.

PazBerBisttonuiicss anropuT™M, OJOK-cxeMa BeTBIICHHs. Jlormueckwe orepaTopbl, COCTaBHBIC
YCIIOBUS. Y CJIOBHBIN OIEpaTop.

3.10 AuaropurMmuyeckasi KOHCTPYKIHUS «moBTOpeHHe». IIporpamMmmupoBaHMe HHUKJIOB C
3aJJaHHBIM YCJIOBHEM NMPOAO/IKeHHs PadoThl.

Omneparop while B Python, cuarakcuc oneparopa while.

3.11IIporpaMMupoOBaHNe NMKJIOB € 32IaHHBIM YHCJIOM ITOBTOPEHHIA.

Omnepatop for B Python, ¢pynxmus range(), cuarakcuc ¢pyHkuuu range().

3.12I1poekT «Pa3ian4yHbie BADHAHTHI IPOrPAMMHMPOBAHNS HMKJIMYECKOI 0 AJITOPHUTMA).
Huknnueckuit anroput™m, anroputM while, amroputm for, mnpaBuia 3amucH LUKIMYECKUX
anroputMoB B Python.



3.13IIpoexTt «Havyajia nporpaMMupOBaHU».

Tunsl n[aHHBIX, NEepeMeHHble, (YHKIUU, MAaTEMaTUYECKHE W JIOTHYECKHE OIEepaTophl,

BHIBI

IrOpPUTMOB, YCIIOBHBIN onieparop, onepatop for, oneparop while.

TemaTnuyeckoe MIIAHKPOBAHUE C ONPeAeIeHUEM OCHOBHbIX BU/I0B Y4eOHOI

IlepBuunbIil aHanu3

3Tarsl paboTHI C TaHHBIMH,
BCTPOEHHBIE (QYHKIMN
=CYETECJIN(),
=CYETECJIMMHY(),

AeATCJIbHOCTH
HaumenoBanue | Kpartkoe cogep:xanue Buabl yueOHoii 1esiTeJIbHOCTH
TEMbI
1. Beenenne B UM - 1u
1.1 BBenenne B IIporHo3upoBanue, aHaaus, AHnanumuueckasi: TOUCK OTBETOB HAa BOMPOCHI yUUTEIS,
MalIMHHOE o0ydeHue, TaHHbIE, TPU3HAKH, | CAMOCTOSTENbHBIA IMOUCK HMH(OPMAIMU IIPU PEIICHUH
o0yueHue QIITOPUTM, UCKYCCTBEHHBIN MOCTaBJICHHBIX 3a/1a4.
WHTEIUIEKT, MaIIMHHOE Kommynukayuonnasn: komannHas pa0oTa, OTBETHl Ha
o0yueHHe BOIIPOCHI YYHTEJIsl, HTPOBasl MPaKTHKa.
Ilpakxmuueckas: ydactue B wurpe, pabora € HUIPOBBIM
TPEHaKEPOM.
Pegnexcusnas: pedackcus METOIOM «6 IIUTAI
2. AHaJIN3 JaHHBIX B AIeKTPOHHBIX Tadaunax — 8u.
2.1 Hayka o naHHBIX. Hayka o nanubIx, npodeccun | Anarumuueckas: TOUCK OTBETOB HA BOIPOCHl YYUTEIN,
Bonpume nanabie B 00J1aCTH HAYKH O JAHHBIX, CaMOCTOATENbHBIM TOUCK HH(GOpPMAalUHM IIPU PEICHUH
JaHHbIE U OONBIINE JaHHBIE, | MOCTaBIEHHBIX 3a7ad.
MeTozb! pabOoThI ¢ JAHHBIMU Kommynuxayuonnaa:  ydactue  BO  (PpOHTAIBHOM
00CYXXJEHHH, OTBETHI Ha BOMPOCH yYUTEIS.
Ilpakmuueckas:  peuieHWe  NpelaracMblX — 3aJaHUN
cpencrBamu Excel.
Pegprexcusnas:
00cykJeHIe KOHTPOJIbHBIX BOIPOCOB U ITOJBEACHHE
UTOTOB BBIIIOJIHEHHS IPAKTHYECKOTO 3aJaHHs
2.2 OmmcartensHas TaOnuyHble JaHHBIE, METOAB | AHarumuyeckas: TOUCK OTBETOB HA BOIPOCHl YYUTEI,
CTaTUCTHKA. paboTHI ¢ TAOIMYHBIMU CaMOCTOATENbHBI TOUCK WH(GOPMAUUHM IIPU PEIICHUH
TaGnuuHble NaHHBIE | DaHHBIMH, Oa30BBIE MIOCTaBIICHHBIX 3a]a4.
HWHCTPYMEHTHI TaOJIMYHOTO Kommynuxayuonnaa:  ydactue  BO  (ppOHTAIBHOM
mporeccopa Excel, coop u 00CYKIIEHHIH, OTBETHI Ha BOIPOCH! YIUTES.
oboramieHne TaHHbIX IIpaxmuueckas: pelieHNe MpeIaraeMblX 3a1aHUH.
Peghnexcusnas:
00cyXJIeHIe KOHTPOJIbHBIX BOIPOCOB M ITOIBEACHHE
UTOTOB BBINIOJHEHHS IPAKTHYECKOTO 3aJaHHs
2.3 OO6paboTka JTaHHBIX | CTATHCTUYECKHE TOKA3aTeNu, | AHanumuueckas: TIONCK OTBETOB Ha BOIPOCHI YUUTEI,
cpelcTBaMu MepBl IEeHTPabHON CaMOCTOSATEIBHBI TOMCK WH(OpPMAlUH IIPU PEICHUH
SIIEKTPOHHOM TEH/ICHLIUH, BCTPOCHHBIC MIOCTaBIICHHBIX 3aJ1a4.
TaOIUIIBI ¢y =CUET(), Kommynukayuonnas:  ygactme  BO  (pOHTAIBHOM
=CYMM(), =CP3HAY(), 00CYKIICHHIH, OTBETHI HA BOIPOCHI YIUTEIIS.
=MAKC(), =MHH(), Ilpakmuueckas: pelieHWe TpemIaraeMbIX  3alaHui
=MOJA(), =MEJIMAHA() cpeactBamu Excel.
Peghnexcusnas:
00cy)KJIeHIe KOHTPOJIBHBIX BOIPOCOB H ITOJIBEACHHE
UTOTOB BBITIOJHEHHS IPAKTHYECKOTO 33 JaHHs
2.4 O6paboTka naHHbIX. | [lepBHYHBII aHANW3 NAHHBIX, | AHarumuueckas: TIONCK OTBETOB Ha BONPOCHI YYUTEI,

CaMOCTOSTEIbHBIA ITOMCK I/IHCl)OpMaIII/II/I npu peuicHUU
IIOCTaBJICHHBIX 3aaad4.
KOMM)/HMKGL[MOHHCUIZ y4dacTtue BO
O6CY)K,Z[€HI/II/I, OTBCTBI Ha BOIIPOCHI YYUTEIIA.

(poHTAIEHOM




=CP3HAYECJIN(),
=CP3HAYECJIMMH(),
=CYMMECJIN(),
=CYMMECJIMMH()

Ilpaxmuueckas: 3aJlaHuH
cpeactBamu Excel.

Peghnexcusnas:

00CYyX]IeHIe KOHTPOJBHBIX BOIIPOCOB U TMOBEICHIEC

HTOI'OB BBITIOJIHCHHS MMPAKTUYCCKOI'o 3alaHusA

peuicHue npeajmaracMbix

2.5 Buzyanuzanus Buzyanuzanus naHHBIX, Ananumuueckasa: TIONCK OTBETOB Ha BONPOCHl YUYUTENS,
JTAHHBIX BH3YaJIbHBIN aHAIIN3 JAHHBIX, | CAMOCTOSTENbHBIM TOMCK HWH()OPMALUH TIPH pPELICHUN
rpadyKy, TMarpaMMel, MOCTaBJIEHHBIX 3a]a4.
THCTOIPaMMBbI, KOHCTPYKTOP Kommynukayuonnasn:  ydactue  BO  (pOHTAJIHHOM
JUIsl paboTHI C MarpaMMaMiy M | 0OCY>KI€HHH, OTBETHI Ha BOIPOCH! YIHUTEIIS.
X (popMaTHpOBaHUE Ilpakmuueckas: pelieHWe  TpeJlaraeMbIX  3aJaHUl
cpeactBamu Excel.
Peghnexcusnas:
00CyK/1eHIe KOHTPOJIbHBIX BOIIPOCOB U IOIBEACHUE
UTOTOB BBITIOJTHEHHS TIPAKTUYECKOTO 3a/1aHHS.

2.6 CraTuctiuueckuit CraTucTHUECKHUI aHAIN3 Ananumuueckas: TIONCK OTBETOB Ha BONPOCHl YUUTES,
aHaJIN3 JaHHBIX. JIAHHBIX, BU3YaJIM3alus CaMOCTOSITENIbHBIA TOUCK HMH(GOPMaly TPH pEIIeHUN
KoppensionHsiii JAHHBIX C IOMOUIBIO MOCTaBJICHHBIX 3aJ]1a4.
aHaIu3 JMarpaMMBbl pazopoca u Kommynukayuonnasn:  ydactue  BO  ()pOHTAJIBHOM

pacdera ko3¢ duIeHTa 00CY)K/IEHHH, OTBEThI Ha BOIPOCHI YIHUTEIISI.
Koppensiiuy, Ko3dhuimeHTt IIpakmuyeckas:  pelieHWE TMpeylaraéMbIX  3aJaHud
koppensauuu [Iupcona cpenctBamu Excel.
Pegnexcusnas:
00CyK/IeHHE KOHTPOJIBHBIX BOIPOCOB U MOJIBEJCHUE
HTOI'OB BBITIOJIHEHUA MTPAKTUYCCKOr'0O 3alaHUA

2.7 Crartuctuueckui ITocTpoenue Ananumuueckas: TIOUCK OTBETOB HAa BOIPOCHI Y4HTEIs,
aHaJIM3 JaHHbIX. MaTEeMaTHYECKOH MOJIETH CaMOCTOATENbHBIM TOUCK HH(GOpPMAalUHM IIPU PEICHUH
JluneinbIi JTUHEHHOH (TTapHOiT) MOCTaBJICHHBIX 3a]1a4.
perpeccuoHHBIH 3aBUCHMOCTH U €€ Kommynuxayuonnaa:  ydactue  BO  (PPOHTAIBLHOM
aHaJu3 UHTEpIpeTanys 00CYKIEHIH, OTBETHI Ha BOMPOCH! YIUTEIS.

Ilpakmuueckas:  penieHWe  NpeJlaracMblX — 3aJaHUN
cpenctBamu Excel.

Pegprexcusnas:

00Cy/IeHe KOHTPOIBHBIX BOIPOCOB U MOJBEICHUE
UTOTOB BBINIOJIHEHHUS IPAKTUYECKOTO 3a/1aHUs

2.8 IIpoekt IonsTus pasnena «AHamus Ananumuueckas: TIOUCK OTBETOB Ha BOMPOCHI Y4UTES,
«CraTucTH4ECKU JAHHBIX B 2JIEKTPOHHBIX CaMOCTOATENBHBI TOMCK WH(OpPMAalWMU IPH PELIeHHU
METO/]l aHaJIn3a TabIMIax» MIOCTaBJICHHBIX 3a/1a4.

JAHHBIX» Kommynukayuonnaa:  ydactue  BO  (DPOHTAIBHOM
00CYKI€HIH, OTBETHI Ha BOMPOCH! yIUTENS.
Ilpakxmuueckasn:  pelieHHE  MpeUIaraeMblX — 3aJaHUil
cpenctBamu Excel.
Peghnexcusnas:
00CyX1eHIEe KOHTPOJIBHBIX BOIIPOCOB U IIOABEICHHUE
UTOT'OB BBITIOIHEHHMS IIPAKTUIECKOT0 3aaHHA

3. OcHoBBI s13pIKa porpamMmupoBanus Python -25y.

3.1 ANTOPUTMEI U HcnonHuTens, aaropuTM. Amnanumuueckas: TIONCK OTBETOB Ha BOMPOCHI YYHTEIS,
WCTIOJTHUTEITH. Crioco0sr 3ammicu CaMOCTOSITENIbHBIA TONCK HMH(GOPMAIMX TIPH PEIICHUN
Crioco0sr 3amicu QJITOPUTMOB: CIIOBECHBIH, MOCTABJICHHBIX 33/1a4.

AJITOPUTMOB TIOCTPOYHBIN, OJIOK-CXeMa, Kommynukayuonnas: paborta ¢ UTPOBBIM TPEHAKEPOM.
mporpamma. Ilpakmuueckas: ~ OTBETBI HAa  BOMPOCHI,  pELICHWE
JIunennsIi, IpeAIaraéMblX 3alaHdil Ha S3BIKE MTPOrPaMMHPOBAHUS
Pa3BETBISIONINICS 1 Python.
LUKJINYECKUH aJITOPUTMBI. Pegrexcusnasn: 3anonHenue aucra pedIieKcun
3.2 O6mme cBenenns o | Mcropus s3pika Python, Amnanumuueckasi: TIONCK OTBETOB Ha BOMPOCHI YYHTEIs,




SI3BIKC
pOorpaMMHUPOBAHUS
Python

KOMIUINPYEMBIE U
HMHTEPIPETUPYEMBIE S3bIKH,
JIOCTOUHCTBA U HEJIOCTATKU
Python.

[loHsiTHE NAaHHBIX, TUIIBI
JIAaHHBIX: LIETIBIE,
BELIECTBEHHBIE U CTPOKOBBIE.
[TonsTHE TEpEMEHHO,
pa3HUIla MEX]ly IepeMEHHOU
U KOHCTaHTOM.

CaMOCTOSATEIIbHBI TOMCK WH(GOPMALMH TPU PELICHUH
MOCTaBIICHHBIX 3a]1a4.

Kommynukayuonnasn: pabora B KoMaHmax u (WIN)
WHJMBHYIBHO.

IIpaxmuueckas:  OTBETBI HAa  BONPOCHL,  peIICHHE
npeiaraeMbiX 3aJaHUid Ha S3BIKE MPOrPAMMHPOBaHHUS
Python.

Pegrexcusnas: 3anonHenue nucra pedIieKcun

3.3 Opranmzanus BBona | @ynknus print(), mpaBwia ee | Ananumuueckas: TIOUCK OTBETOB Ha BOIPOCHI YUUTEII,
Y BBIBOJIA JIAHHBIX ucnonb3oBaHus. OMMOKY P | caMOCTOATEBbHBIA MMOUCK WHGOPMALUMKM TPU  PEUICHUH
HCIIONB30BaHUH () YHKIIUH TIOCTaBJICHHBIX 3a/1a4.
print() Kommynukayuonnasn: pabota B KOMaHmax | (WIIH)
Tuns! qanaeix: int, float, str. WMHAUBUIYaJIbHO.
[IpuBeneHue TUIIOB ¢ Ilpakmuueckaa:  OTBETBI Ha  BOIPOCHI,  pEIICHHE
MOMOIIBO COOTBETCTBYIONIMX | TpEAaraeMpIx 3aJaHHil Ha S3bIKE MPOrPaMMHPOBAHUS
¢byukuwmii (int(), float(), str()). | Python.
Oynkuus type(). Pegprexcusnas: 3anonHenue nucra pedIieKcun
Onepatop mprcBavBaHUsI.
[TpaBusia UMEHOBaHUS
MIEPEMEHHBIX.
Oynkuus input(), npaBuia ee
UCIIOJIb30BaHUSI.
Heo0xoauMOCTh TPUBEICHIUS
HEJIOYUCICHHBIX JaHHBIX K
THITy int mocie BBOAA.

3.4 AJropuT™MHuuecKas Tune! nanseix B Python, Ananumuueckas: TIOMCK OTBETOB Ha BOIPOCHI yUHTEN,
KOHCTPYKLIHUS apudMeTHYecKHe OnepaTopsl, | CAMOCTOATENbHBIM MOUCK HH(GOpPMALUM IpU PEHICHUH
«CIIeIOBAaHUE» JeHCTBHSA C IepEMEHHBIMU. HOCTaBJICHHBIX 3aJa4.

AJTOpUTM, BUABI Kommynukayuonnas: pabora B KOMaHmax U (WIIK)
QJITOPUTMOB, 0OCOOEHHOCTH WHIUBHUIYaJIBHO.

JMHEHHOr O aJropuTMa, OJ0K- | [lpaxmuueckas:  OTBETBI Ha  BOIPOCHL,  peILIEHHE
cxema. npeasaraeMblX 3aJaHui Ha S3BIKE IPOrPaMMHPOBAHMA
Biok-cxema JIMHEHHOTO Python.

QJITOPUTMA. Pegpnexcusnasn: 3anonHenne aucta pediuekcuu

3.5 IporpammupoBanue | brok-cxema nuHeHHOr O Ananumuueckasa: TIONCK OTBETOB Ha BOIPOCHI YUHTEN,
JIMHEHHBIX QJITOPUTMA. CaMOCTOATENbHBI TOUCK WH(GOpPMAUUHM IIPU PEIICHUH
QJITOPUTMOB [porpammupoBanue MIOCTaBIICHHBIX 3a]a4.

JIMHEHHBIX aJITOPUTMOB, Kommynuxayuonnaa: pabora B KOMaHAax W (WIH)

apudMeTHIecKIe OnepaTopsl, | HHANBHIYAJIBHO.

TiepeMeHHbIE. Ipaxmuueckas:  OTBETBI Ha  BONPOCHL,  pEILICHHE
npeyiaraeMbIX 3aJaHUl Ha S3BIKE MPOrPaMMHPOBAHHMS
Python.
Peghnexcusnas: 3anonaenne nmcra peduaexcun

3.6 AJropUTMHYECKas PaszBerBisromuiicst anroput™, | Anarumuyeckas: TIONCK OTBETOB Ha BOIPOCHI YUYHTeEs,
KOHCTPYKLHS 0JIOK-CXeMa BETBIICHUS, CaMOCTOSATEIBHBI TOMCK WH(GOpPMAlUH IIPU PEICHUH
«BETBJICHHE» OIepaTOphl CPAaBHEHHUS. MIOCTaBIICHHBIX 3a]1a4.

VYcnoBHbIe onepaTops if, if- Kommynukayuonnasn: pabora B KoMmMaHmax u (WIN)
else, mpaBuia 3ammcu WHIUBUIYaJIBHO.
YCIIOBHBIX OIEPaTOpOB. Ilpaxmuueckas:  OTBETBI HAa  BONPOCHL,  peIICHHE
npeyiaraeMbIX 3aJaHUid Ha S3BIKE MPOrPaMMHPOBAHHMSA
Python.
Peghnexcusnas: 3anonmaenne nmicra peduexcun
3.7 [NonHas popma brok-cxema BEeTBIICHUS. Ananumuueckas: TIONCK OTBETOB Ha BOIPOCHI yUHTEINS,

BCTBJICHUA

ITonHeIit ycoBHBIM onepatop,
NpaBuiia 3alKiCcy MOJTHOTO
YCIIOBHOT'O OIEPATOpA.

CaMOCTOSITENIbHBIA TOMCK HMH(GOPMAIMX TIPH  PEIICHUU
MOCTaBJICHHBIX 33/1a4.

Kommynukayuonnan: pabora B KOMaHmax u  (WiIn)
WHIVBHUAYAIBHO.




Ilpaxmuueckas:  OTBETbl HAa  BOIPOCHL,  pelIeHHE
npeUIaraeMblX 33JaHuil Ha S3bIKE IPOrPaMMHUPOBAHMS
Python.

Pegrexcusnas: 3anonHenue aucra pedIieKcun

3.8 [IporpammupoBanne | I[IporpammupoBanue Amnanumuueckasi: TIONCK OTBETOB Ha BOMPOCHI YYHTEI,
Pa3BETBISIFOLIMXCS JIMHEHHBIX AITOPUTMOB, CaMOCTOSATEIIbHBI TOUCK WH(GOPMAIUKM TPU PELICHUH
AJITOPUTMOB. apu(pMeTHYECKUE OIePaTophl, | TOCTaBICHHBIX 3a1ady.

Y cnoBHbIH repeMeHHEIE. Kommynukayuonnasn: pabora B KoMaHmax u (WIH)
orneparop WHUBHUAYAIBHO.
Ipakmuueckas:  OTBETHI HAa  BONPOCHL,  pELICHHE
npeiaraeMblX 33JaHuid Ha S3bIKE IPOrPaMMHUPOBAHHMS
Python
Pegrexcusnas: 3anonHenue nucra pedIieKcuu
3.9 IIpocteie u PasBerBnstomuiics anroput™, | Ananumuueckas: TIOMCK OTBETOB Ha BOIPOCHI YUHUTENs,
COCTaBHbIE YCIOBHS | OJOK-CXeMa BETBJICHHUSI. CaMOCTOSATEIIbHBIN TOUCK WHGOpPMAlMK TPU PEICHUH
Jlornueckue oneparopsl, MOCTaBJICHHBIX 3a/1a4.
COCTaBHBIE YCIIOBUSL. Kommynukayuonnasn: pabora B KoMaHmax u (WIN)
YcnoBHBIN onepartop. WHAUBUIYaJIbHO.
Ilpakmuueckas:  OTBETBI HAa  BONpPOCHL,  pELICHHE
IIpe/UlaraéMbIX 3aJaHuil Ha S3bIKE IPOrPpaMMUPOBAHUS
Python.
Pegrexcusnas: 3anonnenne nmcra pediaekcuu

3.10 AnropurMudeckas Onepatop while B Python, Ananumuueckasa: TIONCK OTBETOB Ha BONPOCHI YYHUTEI,
KOHCTPYKIUS CHHTaKcuc onepatopa while. CaMOCTOSITENIbHBI TMOMCK HMH(GOPMalMy TPH  pPElIeHUN
«TIOBTOPEHUE). MOCTaBJICHHBIX 3a/1a4.

[IporpammupoBanue Kommynukayuonnasn: pabora B KoMaHmax u (WIH)
IIMKJIOB C 3aJ]aHHBIM WHIUBHUIYaJIBHO.
yCIIOBUEM Ilpaxmuueckas: OTBETBI Ha  BOIPOCHL,  peILIEHHE
HPOOIKEHUS npeasaraeMblX 3aJaHuid Ha SA3bIKE IPOrPaMMHPOBAHMS
paboThI Python.

Pegprexcusnas: 3anonHenue nucra pediiekcun

3.11 [porpammupoBanue | Oneparop for B Python, Amnanumuueckasi: TIONCK OTBETOB Ha BOMPOCHI YYHTEJIs,
LUKJIOB C 3aJaHHbIM | (yHKIUS range(), CHHTAKCHC | CaMOCTOSTENBHBIM IMMOUCK HMHGOPMALUH IpU PEICHUH
YKCIIOM NoBTOpeHui | dynkiuu range(). MOCTABJICHHBIX 3a]1a4.

Kommynuxayuonnasn: pabota B KOMaHaax u (WIIH)
WHIUBUIYaJIBHO.

Ilpaxmuueckas: OTBETBI HAa  BONPOCHL,  peIIEHHE
npeanaraeMblX 3aJaHUl Ha S3BIKE MPOrPaMMHPOBAHMSA
Python.

Peghnexcusnas: 3anonaenne nmcra peduexcun

3.12 IIpoekt «Paznuunsle | LIUknnyeckuil anropuTM, Ananumuueckas: TIOUCK PEIICHNS TOCTABICHHON 3a/1auH.
BAapHAHTHI anroput™ while, anroputm Kommynukayuonnasn: pabora B KoMaHmax u (WIN)
nporpammupoBanus | for, mpaBuia 3amucu WHIUBUIYaJIBHO.

LUKIMIECKOTO LUKJIMYECKHX aJITOPUTMOB B | [Ipaxmuueckas: penieHue HPOEKTHOMN 3aJa4H.
AITOPUTMAY Python. Peghnexcusnas: 3anonHeHne micra pedaeKcuu.
3.13 IIpoext «Hauana Tunel JaHHBIX, IEPEMEHHBIE, Ananumuueckas: B IPOIIECCE CUCTEMATH3AINH 3HAHUIN.

MIPOrpaMMHPOBAHNUS
»

(yHKIMN, MaTeMaTHIECKHE U
JIOTUYECKHE OTIepaTOPBI, BUIBI
aJTOPUTMOB, YCIIOBHBIN
omnepatop, ornepatop for,
omneparop While.

Kommynuxayuonnas: npu pabote B KOMaHIaXx.
Ilpakmuueckaa: B paboTe IO CO3TAHUIO BHU3YATBHOU
KapTel 3HaHWH. Pecprexcusnas: 3amoONHEHHWE JIACTA
pedrexcun




TemaTu4yeckoe NIIAHUPOBAHUE

Ne Tema Koan | O6opynoBanu | /lara
yecT e
BO
yaco
B
BBeeHne B MCKYCCTBEHHBIH HHTENIEKT
1 | Beenenue B UCKYCCTBEHHBIM MHTEIJIEKT 1 Hoyt0yk,
IPOEKTOP
Hroro no pazneny 1
AHAJIU3 JaHHBIX B YJIEKTPOHHBIX Tadaunax
2 | Hayka o gaHHbIX. boJblue naHHbIe 1 Hoyr0yx,
IPOEKTOP
3 | OmucarenbHas cTaTUCTUKA. TaOIMYHBIC TaHHBIC 1 HOYTOYKHU
4 | O6paboTKa JAHHBIX CPEJICTBAMH JIEKTPOHHOMN TaOIUIIBI 1 HOYTOYKH
5 | ObpaboTka nanubix. [lepBuunblii aHaTN3 1 HOYTOYKHU
6 | Busyanmzanus JaHHBIX 1 HOYTOYKHU
7 | Cratuctuueckuil aHanu3 AaHHbIX. KoppensaunoHHbIN aHamu3 1 HOYTOYKHU
8 | Cratuctuyeckuii aHaM3 JaHHBIX. JIMHEHHBIN perpecCHOHHBIN 1 HOYTOYKHU
aHaIN3
9 | [Ipoekt «CTaTUCTUYECKUIA METO] aHATM3a JAHHBIX) 1 HOYTOYKH
HToro no pazaeny 8
OcHoBbI IporpamMmupoBanus Ha Python
10 | Anroputmbl 1 ucioaHuTENH. CIOCOOBI 3aITUCH ATOPUTMOB 1 HOYTOYKH
11 | Anroputmbl 1 ucioaHUTENH. CIOCOOBI 3aITUCH ATOPUTMOB 1 HOYTOYKH
12 | OGmume cBeaeHus o A3bIKe MporpamMmmupoBanus Python 1 HOYTOYKH
13 | Opranu3zanusi BBOJIa ¥ BBIBOJIA JAHHBIX 1 HOYTOYKH
14 | Opranu3zanusi BBOJIa U BHIBOJIA JAHHBIX 1 HOYTOYKH
15 | AnroputmMuUecKkass KOHCTPYKITUS «CJICIOBAHHE) 1 HOYTOYKH
16 | AnropuTMuYecKass KOHCTPYKIUS «CJICIOBAHHE) 1 HOYTOYKH
17 | IIporpaMmMupoBaHue JUHEHHBIX aJITOPUTMOB 1 HOYTOYKH
18 | AnropuTmMudeckast KOHCTPYKIUSI «BETBIICHUE) 1 HOYTOYKU
19 | AnropuTmMudeckast KOHCTPYKIUSI «BETBIICHUE) 1 HOYTOYKHU
20 | Ilonnas hopma BeTBICHHUS 1 HOYTOYKHU
21 | Ilonuas dopmMa BETBICHHUS 1 HOYTOYKHU
22 | [IporpamMmmupoBaHue pa3BETBISIOINXCS AITOPUTMOB. Y CIIOBHBIHN 1 HOYTOYKH
oreparop
23 | [IporpamMmmupoBaHye pa3BETBISIOMNXCS AITOPUTMOB. Y CIIOBHBIHN 1 HOYTOYKH
oreparop
24 | TIpocThie M COCTaBHBIE YCIOBUS 1 HOYTOYKH
25 | [IpocThie M cOCTaBHBIE YCIOBHUS 1 HOYTOYKH
26 | AnropuTMHUEcKas KOHCTPYKIIUS «[TOBTOPEHUE. 1 HOYTOYKH
[IporpammupoBaHue UKIIOB € 33JaHHBIM YCIIOBUEM
POJOJKEHHs pabOTHI
27 | AnropuTMHUEcKasi KOHCTPYKIIHUS «[TOBTOPEHUE. 1 HOYTOYKH
[IporpammupoBaHue IUKIOB C 33JaHHBIM YCIOBUEM
MPOJOJKEHHS pabOThI




28 | [IporpamMmmupoBaHue IMKIIOB C 33JJAHHBIM YHCIJIOM IIOBTOPEHHIA 1 HOYTOYKHU
29 | [IporpaMMHupoBaHKe IMKIIOB C 33JJAHHBIM YHCIJIOM MIOBTOPEHHIA HOYTOYKHU
30 | [Ipoekt «Pa3nuuHbIe BapuaHThl IPOTPAMMHUPOBAHHS 1 HOYTOYKHU
LUKJIAYECKOTO AITOPUTMA»

[

31 | [Ipoekt «Pa3nu4HbIe BapHaHTHl IPOTPAMMHUPOBAHHS 1 HOYTOYKHU
MUKITHYECKOTO AITOPUTMa)
32 | [Ipoekt «Hauana mporpammupoBanus Ha Pythony 1 HOYTOYKHU
33 | [Ipoekt «Hauana nmporpammupoBanus Ha Pythony 1 HOYTOYKHU
34 | UroroBoe 3aHsTHe 1 HOYTOYKHU
Hroro no paszneny 25
UTOIO 34

Oprasu3zanuoHHO-TeJaroru4ecKue yCJa0BHs peau3alum Kypca

OcBoeHue O0VYAIOHNIMMHUCH BHEVPOYHOUW MeATeJLHOCTH oO0ecrneuuBaeTcsd HAa 0a3e IEeHTpa
«Touka pocTra» ¢ HCOOJAL30BAHMEM O000PVIOBAHUS, PACXOAHBLIX MATEPHAJIOB, CPEIACTB
00VYeHUSI U BOCIIUTAHUA HeHTPpa «Touka pocTray.

Jlnist peanu3aiyu Kypca Ha OCHOBE IMPOTpaMMBbl HEOOXOAMMO HAJTMYHE CIICTYIOIUX KOMIOHEHTOB:
® KOMITbIOTEPhl (HOYTOYKHM), PACIOJIOKEHHBIE B KOMITBIOTEPHOM KJIACCE U KOMITBIOTEPHOE
pabouee MecTO yUHTeJsl, MOAKIIOYCHHbIE K ceTn HTepHeT, MpoeKIMOHHOE 000PYI0BaHuE;
® THUIIOBOE  TPOTpaMMHOE  oOecredeHue, npuMeHsieMoe  001meo0pa3oBaTeIbHBIMU
OpTaHu3aIusIMU;
UHTerpupoBaHHas cpeaa paspadotku (IDE) s Python;

® Jupyter Notebooks.
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