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WUCKYCCTBEHHbIW UHTENNEKT
7-9 KINNACCbl
PABOYAA NMPOrPAMMA

NosicHMTenbHasa 3anucka

Mporpamma Kypca «VICKyCCTBEHHBIN MHTENNEKT» COCTaBreHa Anga 7—9 KnaccoB B COOTBETCTBUM C
TpeboBaHuamn ®IrOC ocHoBHoOro obuiero obpasoBaHus (nprka3 MuHnpocsellexuss Ne 287 ot 31 mas 2021
r.), C y4eToMm MNpPeemMCTBEHHOCTU MporpaMMm HayanbHOro, OCHOBHOrO M cpefHero obuiero obpasoBaHus.
Mporpamma npegHa3HavyeHa AnNs MPOAOIKEHUA OOyYeHUss OCHOBaM MWCKYCCTBEHHOrO MWHTENnekra wu
OpVEHTMPOBaHa Ha aHanu3 gaHHbIX, BBeAeHWe B MallMHHoe obyyeHne Ha 6a3oBOM ypoBHe. 3a nocnegHue
OECATUNETUSI BO MHOTMX 0BNacTsaAX Hayku U MHAYCTPMU CTanu HakannvMeaTbCs Oonblune oO6beMbl AaHHbIX, a
Takke CTanuM pasBMBaTbCs METOAbl MalUMHHOrO OOyuyeHus, MO3BOMSILLME WU3BMEKaTb M3 3TUX AaHHbIX
3HaHWS U 9KOHOMUYECKYIO MOrb3y.

[ns 6a30BOro ypoBHsi NporpaMMol npeaycMoTpeH NpPonNeaeBTUHECKMN pa3fen aHanusa AaHHbIX B
9MNeKTPOHHbIX Tabnuuax, a Takke OCHOBbl MporpaMmupoBaHust Ha Python, aHanu3 paHHbix Ha Python.
OcHoBoronararowien TeMON ABMSeTCH BBeAeHUe B nporpammuposaHve Ha Python. CdopmupoBaHHble Y
yyaluxcs 3HaHuMA U ymeHuss B obnactu nporpammupoBaHns Ha Python Oyayt B aanbHenwem
MCMONb30BaHbl NPU U3yHEHUN aHanm3a AaHHbIX Ha CTYMNEeHW OCHOBHOrO 06LLero obpasoBaHns U MaLlMHHOIO
00y4eHns Ha cTyneHun cpegHero obuiero obpasoBaHus. Data Science — ogHa M3 cambiX NPOrpPeCcCUBHbIX
obnacten B nporpammupoBaHuMm cerogHs, a Python — cambil nonynsipHbld Y pacipoOCTPaHEHHbIN A3bIK,
ncnonb3yembi A4ns aHanusa gaHHblX. He yanBuTenbHo, YTo ABe 3TK 06n1acTu 3HaHWA akTUBHO M3Y4aloTCs U1
NPUMEHAITCA cneumanucTamm Ans NOoCTPOeHUsT MPeauKTUBHLIX Modenew, Buayanu3aumm n paboTtbl ¢
AaHHbIMU. Kypc No3BONMUT yyYalMMCst OCBOUTb OCHOBHbIE MHCTPYMEHThLI paboTbl M NPUCTYNUTL K MOCTPOEHUIO
mMoaenen n pabote ¢ AaHHbIMKU. B xoge ocBoeHuns yuebHOro maTtepmana Kypca y ydawmxca dpopmupyertca
YCTOMYMBBIA MHTEPEC K U3yYeHU0 AaHHOW TeMbl W 3aknagbiBaeTcs 6asa Ans nNpoOoIiKEeHWUs U3yYeHus
METOA0B MaLLWMHHOIO 0By4YeHns Ha CTyneHn cpegHero obLero obpasoBaHus.

Mporpamma paspaboTaHa B COOTBETCTBUWM C OOHWUM M3 AVAEKTUHECKMX NPUHLMNOB — NPUHLMNOM
npeemcTBeHHoCcTU. CoaepxaHue nporpaMMbl HAXOAMTCS B TECHOW CBSA3W C MaTtepuanoM Ans HavanbHoro
obLiero obpasoBaHusA, a Takke sBMASETCS HeobxoAWMbIM AN NOCMeaylLWero U3yv4eHus Ha CTyneHu
cpeaHero obuiero obpasoBaHus. ATO — NMHUA A3blka NporpammupoBanusa Python, ocBoeHne koToporo
HayMHaeTCA B OCHOBHOW LUKONE, U CKBO3HAsH NNHUS MALLMHHOIO 0By4YeHUsi, OCBOEHWE KOTOPOro HauyMHaeTcs
Ha nNponefeBTUYECKOM YPOBHE B HAYanbHOW M OCHOBHOW LLUKOME U NPOAOIMKaeTCa Aanee B CpefHen LLKorne.

K 3aBeplueHnio 0ByyeHns no nporpamme yyalimecs OOMXHbl NMOHMMAaTb akTyarnbHOCTb aHanusa
AaHHbIX, ero OCHOBHble 0BNacT NpuUMeHeHus U meTodbl peanusauuun. lporpamma npegnonaraet, 4To Y
yyawmuxcs byaet cchopMmMpoBaHO LIeNOCTHOe MpeacTaBneHve o6 aHanu3e AaHHbIX, peanusaumMnm MeToaoB
aHanm3a gaHHbIX Ha si3blke Python, ero cdhepax nprmeHeHus.

[daHHbIn Kypc onupaeTca Ha pyHaameHTanbHble AUAaKTUYeckue NPUHUMNGI, Takne Kak NpakTuKo-
OPVEHTUPOBAHHOCTb, HAYYHOCTb Y JOCTYMHOCTb, LeNOCTHOCTb W HEMPepbIBHOCTb, a Takke MHHOBALMOHHbIE
mMeTogbl  NpoBNeMHO-pasBMBalOLLEro M CMELWaHHOro  oBy4veHusi,  NpPOrpaMMHO-NMPOEKTHOTO U
nccnenoBaTenbCckoro NoaxoAoB. B koHUe kawgoro ypoka NpUCYTCTBYKOT BOMPOCHI M 3adaHusi, MHOTMe u3
KOTOPbIX OPUEHTUPOBAHbLI Ha KOMNMEKTUBHOE 06CYXAeHMe, ANCKYCCUN, BbIPaboTKY KONNEKTUBHONO MHEHUS.

Ocoboe MecTo B peanusauumM nporpaMMbl OTBOAMTCH BWAEONEKUMAM, OHMalH-pecypcam,
TpeHaxepaMm. Bce 310 cospaeT Heobxoaumble ycnosus Ans (popmMmMpoBaHMA CaMOCTOATENbHOCTU B
nnaHnpoBaHWM yyebHoOW AeAaTenbHOCTW, B OpraHmsaumm yyebHOro coTpygHuM4ecTBa, B pacnpegeneHun
pornen npu peweHnn y4ebHbix 3agay n npobnem. HeoTbemnemon 4acTblo NporpamMmmbl SBASETCA NPOEKTHasA
AeaTenbHOCTb obyyaroLmxcs.

M3yyeHne pasnuuHbiX acnekToB aHanu3a [gaHHbIX MO3BONMT COpMMpOoBaTb Y  yyaluxcs
CNOCOBHOCTb K aHanuTMYecKOW M NPOrHocTUYeckon pesTenbHOCTU. [lonck oTBeTOB Ha npobnemHble
BOMPOCHI, pelleHne MNpobnemMHbIX U UccregoBaTenbCKMX 3adaHui, MHTErpUMPOBaHHbIX B COAEpXaHwue,
HanpaBMneHo Ha POPMUPOBAHME Y YYALUMXCH LENOCTHOrO CUCTEMHOIO MbILLIEHMS, KOTOPOE MO3BONUT UM
OLEHNTb CCHOPMUPOBAHHbLIN KPYr MOCTOSIHHBIX UHTEPECOB U OCYLLECTBUTbL OCO3HaHHbIN BbIGOP AanbHenen
obpa3oBaTenbHOW TPaeKTopun U NPogeCcCMoHanbLHOro camoonpeneneHus.

Lenb u 3apaumn Kypca. [naBHas uenb Kypca — daTb yyawwmmcs 6asoBoe npeacrasneHve ob
aHanu3e OaHHbIX M peanu3auMm OCHOBHbIX METOOOB aHanu3a AaHHbiX Ha A3blke Python, nosHakomuTb C
TEPMUHOMOIMEN WCKYCCTBEHHOrO MWHTENMEeKTa U HayuuTb MNPYMEHSATb HeKOTopble M3 ero MeTodoB Ans
peLleHns NpakTUYecknx 3agay.

LleneBas ayautopms Kypca. Yyawmeca 7-9 knaccoB o6Lieobpa3oBaTenbHbIX LLIKOS.

MecTto Kypca «WCKyCCTBEHHbI MHTENNEKT» B y4ebOHOM nnaHe. Ypoku Kypca «VICKYCCTBEHHbIN
WHTENMeKT» MOryT mMpoBoaMTbCA B 7, 8 U 9 Kknaccax B KayecTBe YPOYHOW M BHEYPOYHOW OeATenbHOCTU
(BO3MOXHbIE hOPMbI: YPOK haKynbTaTuB, KPYXKOK U npoyee).

LleHHOCTHbIe OPUEeHTUpbLI cogepxxaHna v peann3aumn nporpamMmmbl



CopepxaHve nporpammbl HOCUT MEXAMCLMMNUHAPHBLIA Xxapaktep. EcTtecTBeHHbIM 06pa3om
BbIMMAAUT €ro BO3MOXHas WHTerpaums C AWCUMMNMHaMM npeaMeTHonm obnactm «MaTtematvka wu
nHdopmaTtuka». Passutme rormyeckoro U anroputMmMYEcKoro MbILLNIEHWUS, OCYLLECTBNSEMOe Ha ypokax Mo
3TUM AucUMNMHAM, CRYXWT 3agadve hopMUPOBaHUA HeOOXOAMMOW OCHOBbI, HA KOTOpOW B AarnbHenem
OyOeT ocyLecTBNEH Nepexoq K MaMHHOMY 00y4YeHuIo Ha CTyneHn cpeaHero obLlero obpasoBaHus.

Yepes ncnonb3oBaHMe pasnuyHbIX JaTaceToB W aHanu3 AaHHbIX CUHTE3NPYIOTCS 3HAHUSA N YMEHNS
yyaluxcs, nonyyeHHble MU Ha ypokax reorpadumn, pusmkm, Guonorum n apyrux.

HeoTbemnemol 4acTblo MporpaMmbl SBASIETCH peanusaums MPOEKTHOro MeToda obydeHwus.
MporpaMmont NpeaycMOTPEHO BLIMOMHEHWE TakMX MPOeKToB kak «CTaTucTMdeckuin MeTon aHanusa
AaHHbIX», «PasnuyHble  BapuaHTbl  MPOrpaMMMpPOBaHUS  UMKIMYEecKoro — anroputmar», «Havana
nporpammupoBaHus Ha Python». T[lpoekTbl No cBoen AWAAKTUHECKOW CyLHOCTU HauerneHbl Ha
dopmupoBaHne crnocobHoCTeN, No3BonsAWNX 3PPEKTUBHO [AENCTBOBATb B peanbHOM  >KU3HEHHOM
cutyaumn. OO6nagpas wvMM, yyawmecss MOryT aganTUMpoBaTbCA K M3MEHSIIOLMMCH  YCIOBUSIM,
OpPUEHTMPOBATLCS B pa3HOOOpasHbIX CUTyaumsx, pabotaTb B kKOMaHae.

Mpn paboTe Hag NPOEKTOM MOSBMASETCA WCKMIOUUTENbHAs BO3MOXHOCTb (DOPMMPOBAHUS Y
yyalluXcs KOMMETEHTHOCTU paspelleHuss npobnem (NockonbKy o6s3aTenbHbIM YCMOBMEM peanusaumm
MeToaa NPOEKTOB B LLKOME SABMAETCA pelleHne yvalimmcs cobCcTBEHHbIX Npobnem cpeacTBamu NpoekTa), a
TaKKe OCBOEHME CnocoboB [OEeATENbHOCTW, COCTaBMSIOWIMX KOMMYHUKATUBHYIO W MH(OPMALMOHHYIO
KOMMETEHTHOCTN.

MnaHnpyembie pe3ynbTaTbl OCBOEHUs1 y4eBGHOro Kypca
OrOC ycraHaBnuBaeT TpeboBaHWSA K pesynbTaTaM OCBOEHUs OOy4aloLUMMUCS OCHOBHOM

obpasoBaTtenbHON nporpaMmmbl cpegHero obuiero obpasoBaHUA: NIMYHOCTHBIM pesynbTtatam (Tabnuua 1);
MeTanpeaMeTHbIM pesynbTatam (Tabnuua 2); npegMeTHbIM pedynbTtatam (Tabnuua 3).

Tabnuua 1
JInyHoCTHbIE pe3ynbTaThl
Tpe6osaHune ®roc! Yem gocTuraercs
JInyHoCTHbIE  pesynbTaThl,  obecneymBaroime

agjanTaumio  obyvarollerocs K - U3MEHSIIoLLUMCS
YCNOBUSIM COLManbHON U NpMpPOaHON cpeabl:

YMEHME pacno3HaBaTb KOHKPETHble MNpUMEpHI
MOHATUS MO XapaKTEPHbIM MPU3HaKaM, BbIMOSHATH

Paspgensl
onepaumMn B COOTBETCTBUM C OMNpeaerieHneM u y
paul y pea «BBegeHne B NCKYCCTBEHHbIN UHTENEKT»,
NPOCTENLLMHN CBOMCTBaMMU MOHATUS,
«OcHoBbI NporpammmnpoBaHns Ha Pythony,
KOHKPETU3MpPOBaTb NOHATUE npumepamm,

N «AHanu3 gaHHbIX B 3MNEKTPOHHbIX Tabnuuax».
ucrnonb3oBaTb MOHATME W €ero CBOWCTBa Npu

peLleHnn 3afad, a TaKkke onepvmposaTtb TePMUHaAMU
W npeacTaefneHnsMu B 0Bnactu - KoHUenuuu
YCTONYMBOrO pPa3BUTUS

LleHHOCTVI Hay4HOro no3HaHuA:

oBnageHue OCHOBHbIMU HaBblKaMK
nccregoBaTenbCkon OesaTenbHOCTY, yCTaHOBKa Ha
OCMbICIIEHME OnbiTa, HabnaeHuNn, MOCTYMNKOB U
cTpemMieHne coeepLleHCTBOBaTb NyTU AOCTUXEHUA
nHOnBMaOyanbHOro 1 KONJMeKTnBHOrro 6narononyq|/|ﬂ

Pasgenbl  «AHanmM3 OaHHbIX B 3MEKTPOHHbIX
Tabnuuax».

! Tlpukas Munnpocsemenust Ne287 or 31 mas 2021 r.




Ta6bnuua 2

MeTal'Ipe,quTHble pe3ynbTaThbl

Tpeb6oBaHue ®rocC

Yem pgocturaercsa

YMeHne camocToATENbHO nnaHnpoBaTb MyTU OOCTUXEHUA uenu, B
TOM 4ucne anbTepHaTuBHble, OCO3HaHHO BbI6VIpaTb Hanbonee
Sd)@eKTMBHbIe cnocooObl peweHunaA y‘-le6HbIX N MNO3HaBaTeJ1bHbIX
3afad.

npoeKTHbIe 3agaHn4da

YMeHUe oueHMBaTb MPaBUITbHOCTb BbINOMIHEHMS y4ebHOW 3apayun, Pazgensl «AHanus OaHHbIX B
COBGCTBEHHbIE BO3MOXXHOCTU €€ peLLeHust. SMNEKTPOHHbIX Tabnumuaxy,
«AHanu3 gaHHbIX Ha Pythony
Pasgensl «AHanus OaHHbIX B
3NEKTPOHHbIX Tabnumuax»,
«AHanu3 gaHHbix Ha Pythony»
YMeHne  onpegenatb  MOHATUS, co3gaBatb  0600LLEeHus,
ycTaHaBnuMBaTb aHanoruu, KnaccuguumpoBaTb, YycTaHaBnuMBaTb
NPUYNHHO-CNEACTBEHHbIE CBSA3N, CTPOUTb norvyeckue
pacCcy>XaeHUsl, yMO3aKIto4YeHUs (MHOYKTVBHbIE, AeQYKTMBHbIE U MO
aHanoruun) n genaTtb BbIBOAbI.
YMeHne cosgaeaTtb, NPUMEHATb M NpeobpasoBbiBaTb 3HAKM U Paspensl «AHanus JaHHbIX B
CMMBONbI, MoOAENn W CXeMbl Afs peweHns y4ebHbIX 1 3NEKTPOHHbIX Tabnumuax»,
nosHaBaTeNbHbIX 3a4au. «AHanu3 gaHHbIx Ha Python»
dopmmpoBaHne U1 pas3BUTME KOMMETEHTHOCTM B  obnactu
ncnonb3oBaHusa UKT (MKT-komneTeHumn).
Paspensbl «AHanus JaHHbIX B
3MNEKTPOHHbIX Tabnumuaxy»,
«AHanu3 gaHHbIx Ha Python»
Ta6bnuua 3
MpenmeTHble pe3ynbTaTthbl
TpeboBaHue ®IrocC Yem pocturaercsa
dopmmpoeaHue WHdOpPMaLMOHHON " anropuTMmM4YecKom Pasgensl
KynbTypbl, (OpMUpOBaHME MNPELCTaBNEHUS O KOMMbIOTEPE Kak «OcHoBbI nporpamMmmMupoBaHuns Ha
YHMBEpPCanbHOM YyCTPONCTBE 06paboTkn MHpopMaLmn, passutue Python»
OCHOBHbIX HaBbIKOB W YMEHWUA WCNOMNb30BaHUS KOMMbIOTEPHbIX «AHanu3 gaHHbIX Ha Python»
YCTPOWUCTB.
dopmupoBaHme npeacTtaBneHnss 06 OCHOBHBIX  M3y4YaeMblX Pasgensl «AHanus OaHHbIX B
NoHATUAX (MHOPMaLMs, anropuTM, MOLENb) U UX CBONCTBAX. 3NEKTPOHHbIX Tabnumuax»,
«OcHoBBbI nporpamMmmMupoBaHuns Ha
Python»
«AHanms JaHHbIX Ha Pythony,

«BBegeHvne B MalMHHOE o6yqu|/|e Ha

Python»




Pa3Butve anroputMmM4YecKkoro MbllWeHns, Heobxogumoro pArns
npodeccrmoHanbHOW OeaTeNnbHOCTU B COBPEMEHHOM OOLLECTBE;
pasBuMTME YMEHUM COCTaBUTb W 3anucatb anroput™m Ang
KOHKpPETHOro  ucnomnHuTensi;  ¢opmMupoBaHMe  3HaHWA 06
anropuTMUYECKNX  KOHCTPYKUUAX, TNOMMYECKUX 3HaYeHusx u
onepauusax; 3HakOMCTBO C OOQHUM U3 S3bIKOB MpOorpaMMrMpoBaHus
N OCHOBHbIMW anropuTMUYECKUMU CTPYKTYpaMn — FNHENHON,
YCMOBHOW W LIMKMNYECKOW.

Paspgensl «AHanus
3NEeKTPOHHbIX Tabnumuax»,
«AHanu3 pgaHHelx Ha Python», «OcHoBBbI
MaLLMHHOro 0by4eHusa»

AaHHbIX B

dopMUpoBaHME YMeHUWii hopManu3auMn U CTPYKTYPUPOBaHMS
MHOpMaumK, yMeHuss BblGUpaTe crnocob  npeacTaBreHus
AaHHbIX B COOTBETCTBMW C MOCTaBfIEHHON 3ajadei (Tabnuubl,
CXEMb, rpadovku, avarpaMmbil) C  WCMOMb30BaHWEM
COOTBETCTBYIOLLMX MPOrpaMMHbIX CpeacTB 06paboTKu AaHHbIX

Pasgenbl «OCHOBbI NporpamMMypoBaHust

Ha Python», «AHanu3 pgaHHbIX B
SMNEKTPOHHbIX Tabnmuaxy,
«AHanus OaHHbIX Ha Pythony,

«BBepeHne B MawmHHOe 0OyyeHve Ha
Python»

dopmupoBaHMe  HaBbIKOB U yMeHuh  GesonmacHoro  u
LenecoobpasHoro nosefdeHus npu pabote C KOMMbOTEPHbLIMU
nporpammamv U B cetu VIHTepHeT, ymeHusa cobniogatb HOPMb
MHGOPMALIMOHHOM 3TUKK M Npasa

Paspen «BBepgenHvne B
WHTENNeKT»

WUCKYCCTBEHHbI

Paspen 1. BBeaeHne B UICKYyCCTBEHHbIN UHTENMNEKT

Yyalumecs OMKHbI 3HaTb NMOHATME MHPOPMALIK, Pasnuyune Mexay NOHATUAMWU «MHOPMaUNa», «OaHHbIEY.

Yyalumecss AOMKHbI YMETb:

Np1BOAUTb NPUMEpPLI MHOPMALIMOHHBIX MPOLIECCOB B NPUPOAE, OOLLECTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYpUpOBaThb MHPOPMaLMIO, BbIOENSITE OCHOBHbBIE MOHSITUSI U B3aMMOCBSA3M MEXAY HUMW.

Paspen 2. AHanu3 AaHHbIX B 3MEKTPOHHbIX Tabnuuax
Yyalumecs OMKHbI 3HaTb:

BO3MOXHOCTW 3NTEKTPOHHbIX Tabnuuy ans XpaHeHudA, aHannsa n npeactaBiieHnAa OaHHbIX,

Yyalumecs gomkHbl YMeTb:
BBOAWTb U peaakTUpoBaTh AaHHblE B 3NEKTPOHHbIX Tabnuuax;

BbINONTHATb BbIMUCIIEHUA C MOMOLLUBIH 3JTEKTPOHHbIX Tabnuu; npeacTaBnATb AaHHbIe B Buae Aunarpavmm u

rpacmKoB.
Pasgen 3. OcHoBbI NporpaMmmupoBaHusa Ha Python
Yyalumecs OMKHbI 3HaTb:

MOHATUSA «anrOPUTM», «UCTMOMHUTENbY, KCUCTEMA KOMaH[, UCTIONHUTENY;
OCHOBHbIE anropuTMMUYEcK1e CTPYKTYpbl: crieqoBaHune, BETBIEHUE, LIKIT;
peann3aunto OCHOBHbIX arifopUTMUYECKUX CTPYKTYP B BbIOpaHHOM si3blke MPOrpamMmmMmnpoBaHus.

Yyalumecs omkHbl YMeTb:

COCTaBsATb anropuTMbl Assi peLeHnst NPOCTbIX 3agay B CrOBECHOW hopMe, Ha anropuTMUYECKOM A3bIke U

Ha BbIGPaHHOM Ai3blke MPOrPaMMUPOBaHWS;
BbINOJTHATL TPACCUPOBKY anroputma;

MporpaMMMUPOBaTh HECIIOXHbIE JIMHENHbIe, Pa3BETBSAIOLIMECS U LMKINYECKNE arnropUTMbl Ha BblOpaHHOM

A3blKe NPOrpamMMUPOBAHMS.
CopepxaHue Kypca

B asToM pasgene codepxutcs TemaTWYeckoe MnaHMpOoBaHUE M MepeyveHb MraHUpyeMblX pesyrbTaToB
OCBOEHUS MPOrpaMMbl (UTOrOB U3YYeHUs1 OTAENbHbIX TEM).

Ha ycMoTpeHue yumTensi KONM4ecTBO YacoB, OTBEOEHHbIX Ha OCBOEHUE OTAEMNbHbIX TEM W MPOBEAEHUE
MPOEKTHBIX 3aHATUIN, MOXET BbITb YBENUYEHO B 3aBUCUMOCTY OT BO3MOXHOCTEN M UHTEPECOB 06y4aroLLMXCS.
Paznuune 6a30Boro ypoBHsi OT yriy6rneHHOro Kypca nposiBMsieTCS B CTEMNEHW MMYyOGUHbI U KaYecTBa OCBOEHUS
TEOPETUYECKOro MaTepuana u NonyyeHHbIX NPaKTUYECKNX HABbIKOB.

Opral-msauuom-lo—ne.qaroruqecxue ycnoBusd peanunsauun Kypca

[ns peanusauum Kypca Ha OCHOBE NporpamMmbl HEOGXOANMO HanMyme CreayrLmMx KOMNOHEHTOB:
KOMMbOTEPHOE paboyee MeCTO yunTens, noakntoveHHoe k cetn MHtepHeT (Wi-Fi unu no kabento),
NPOEKLMOHHOE 060PYAOBaHNE UMW MHTEPAKTMBHAsS LOCKA C BOSMOXHOCTbIO JEMOHCTPaLUM Npe3eHTaLuii;
KOMMbIOTEPLI UMM HOYTOYKW, PacnofioKeHHble B KOMMbIOTEPHOM Knacce, rae Kaxabld ydeHuk paboTtaeT ¢
yCTpoWcTBOM NMBO MHAMBMAYanNbLHO, NMMOO B napax;

KOMMbIOTEPbI UMM HOYTOYKM KaK y4alluxcs, Tak WM y4uTensi OOSKHbl OblTb Ha ONepauMOHHbIX CUCTEMAaX
Windows/MacOS;



TUMOBOE MporpaMmHoe obecnedveHue, npumeHsiemoe 06Lieobpa3oBaTenbHbIMU OpraHU3aunsaMu, BKOYas
nporpammy Ans paboTbl C aNeKTPOoHHbIMK Tabnvuamn MS Excel;
WHTerpMpoBaHHasi cpega paspabotku (IDE) ons a3bika nporpammunpoBanusa Python;
Jupyter Notebooks — cpefna paspaboTku, Ans 3anycka cannos n3 marepuanos YMK ¢ komnbtoTepa unm mn3
obnayHoro xpaHunuuia.

®dopmbI aTTecTaumm
Bce pasgensl npegnonaratoT BbINOMHEHWE W 3awmMTy nNpoekToB. [1poekTbl No cBoew AuAaKTUYeCcKon
CYLLHOCTU HauemneHbl Ha (opMMpoBaHME CMoCcOOHOCTEN, Mo3Bonslowmx 3ddEKTMBHO OeNCTBOBaTb B
peanbHOW XW3HEHHOM cuTyauun. O6nagas umu, ydalimMecs MOryT aganTUpoBaTbCA K WU3MEHSAIOLLMMCS
YCINOBUAIM, OPUEHTUPOBATLCH B pa3HoOOpa3sHbix CUTyaumsx, paboTatb B KOMaHAe.
Mpn paboTe Hag NPOEKTOM MOSABNAETCA MWCKMOYMTENbHAs BO3MOXHOCTb (hOPMMPOBAHMSA Yy yyaluxcs
KOMMETEHTHOCTU paspelleHns npobnem (nockonbKy 00A3aTenbHbIM YCMOBMEM peanusauum metoa
MPOEKTOB B LUKOSE SIBMSETCA PeELUeHNe yyalmmcsi COBCTBEHHbIX Npo6reM cpeacTBamMu MpPoeKTa), a Takke
OCBOEHMe CcrnocoboB  AEeATENbHOCTW,  COCTaBMSIOLUMX  KOMMYHUKATMBHYHO U MHGOPMAaLMOHHYIO
KOMMETEHTHOCTN.
Kaxabln npoekT npegnonaraeT mnofyvyeHve kakoro-nnbo npogykta. B npegnaraembix npoektax 3To
NporpamMmMmHbIA NPOAYKT, PELUAoOLWLMA Ty UNn NHYK 3agdadvy. Ha BbinonHeHne npoekta npegnaraetcs 6asosoe
KONMMYECTBO YacoB, OAHaKo MO YCMOTPEHUIO y4uUTend, a Takke B 3aBMCMMOCTU OT YMEHUM W MHTepeca
YYEHUKOB K TEMe KONWYECTBO 4acoB MOXeT ObiTb yBenunyeHo. KOHKpeTHble pekoMeHAauuu OaHbl B
MaTepuanax npoeKTHbIX 3aHATUN.
Ha 6a3oBom ypoBHe MpOEKTHble 3aHATUA npegnaralTcsa Ha Tembl «CTaTUCTMYECKUn MeTon aHanmsa
OaHHbIX», «PasnuyHble  BapuaHTbl  MPOrpaMMMpPOBaHUS  UMKNIMYECKoro  anroputmar», «Havana
nporpaMmmupoBaHusa Ha Python», oHM SBRAKOTCA MeXnpeaMeTHbIMUY, B OTNIMYME OT MOHOMPOEKTOB, YaCTUYHO
BbIMOMHSAIOTCA BO BHEYPOYHOE BpEMS U MO PYKOBOACTBOM HECKOSbKMX CMeuuanucToB B PasfuyHbIX
obnactax 3HaHusa. Takme npoekTbl TPebylT OYeHb KBanMMULMPOBAHHOW KOOPAMHALUMU CO CTOPOHbI
crneunanncToB 1 CnaxeHHoW paboTbl MHOMMX TBOpYECcKMX rpynn. MexnpegmeTHble NpoekTbl MOryT ObiTb Kak
HebonblMMKY, 3aTparuBaloWVMY OBa-TpyU npegMeTa, Tak M HanpaBneHHbIMU Ha pelueHWe [O0CTaTOYHO
CNOXHbIX Npobnem, TpebyoLmx cogepaTenbHOM MHTerpaLmm MHOrMx obnacren sHaHus.

Yye6HO-TeMaTMYeCKUN NNaH

B aTtom pasgene npuBoguTCs BapyaHT MiaHNPOBaHUS 3aHATUIA, pacCYMTaHHbIA HA MUHUMAIbHbIA YY4eOHbI
nnaH. MNpeacTaBneH nepeyeHb NNaHMPYEMbIX pe3yribTaTOB OCBOEHWS Mporpammbl Ans 6a3oBoro BapuaHTa
y4yebHoro nnaHuvpoBaHus. Pasnuune 6a3oBOro ypoBHS OT yrrybGneHHOro Kypca nposiBNAETCA B CTEMEHU
rnyOuHbI M Ka4ecTBa OCBOEHNS TEOPETUYECKOrO MaTepuana v nonyyYeHHbIX NPakTUYECKUX HaBbIKOB.

TemaTnueckoe nnaHUpoBaHue Cc onpeneneHMeM OCHOBHbIX BUAOB Y4eOHOW AesaTenbHOCTU
Tabnuua 4
«MCKyCCTBEHHbIN MHTENNEKT»

HaunmeHoBa | KpaTtkoe Bupabl yye6HOM AeATenbHOCTH
HUe TeMblI coaepxaHue
1. BesepeHne B U n MO
1.1 BBeneHue B | [lporHosupoBaHue, | AHanumu4yeckasi: MNOUCK OTBETOB Ha  BOMpPOCHI
MaLUMHHOe aHanms, yumTens, CamMOCTOSITENbHbLIN MOUCK MHOPMaLMK
obyyeHue oby4yeHue, npv peLLeHny NOCTaBIEHHbIX 3a4au.
OaHHble, KommyHukayuoHHasi: komaHgHasi paboTa, OTBETHI Ha
Npu3HaKu, BOMPOCHI YYUTENS, UTPOBas MPaKTuKa.
anropuTm, lNpakmu4yeckas:. y4actne B urpe, paboTta ¢ MrpoBbiM
NCKYCCTBEHHbBIN TPEHaXXepomMm.
WHTENNEeKT, PedbriekcusHas: pednekcnsa MeTo4oM «6 Lwnsany
MaLLVHHOE
oby4yeHune
2.
AHanu3 faHHbIX B aNEeKTPOHHbIX Tabnuuax




2.1 Hayka o | Hayka o paHHbIX, | AHanumu4yeckasi: MNOWCK OTBETOB Ha  BOMPOCHI
OaHHbIX. npodgoeccum B | yuuTens, CaMOCTOSTENbHLIN MNOUCK WHAOPMaLMK
Bonblwure obnactu HaykM O | Mpu peLleHnM NOCTaBMEHHbIX 3a4au.

AaHHble OaHHbIX, AaHHble | KoMmyHUuKayuoHHas. yy4actne BO  (OpOHTarlbHOM
" fonbline | obcyxaeHnn, OTBETHI HA BOMPOCHI yYUTENS.
OaHHble, MeToabl | MMpakmuyeckas: pelueHve npegnaraeMblX 3agaHui
paboThbl c | cpenctBamu Excel.
OaHHbIMK PecpriekcusHas:
obcyxaeHne KOHTPOMbHbLIX BOMPOCOB WM NoABEAEHMEe
NTOrOB BbIMOSTHEHMS NMPaAKTUYECKOro 3a4aHNs

2.2 OnucatensH | Tabnu4yHble AHanumuueckasi: NOUCK OTBETOB Ha  BOMPOCHI
as OaHHble, MeTodbl [ yuuTensi, camocTosTenbHbIA MNOUCK MHpopMauun
ctatuctuka. | paboTbl Cc | npwv pelueHnn NocTaBeHHbIX 3aday.

TabnuyHble | TabNU4YHBIMK KommyHukauuoHHasi: ydactme BO (ppOHTanbHOM
OaHHble OaHHbIMUN, obcyXaeHnn, OTBETLI HA BOMNPOCHI y4UTens.
6aszoBble lpakmuyeckas: pelleHne npegnaraeMbix 3agaHun.
WHCTPYMEHTbI PegpnekcusHasi:
TabnunyHoro obcyxaeHne KOHTPOSbHbIX BOMPOCOB UM NogBeneHue
npoueccopa WTOroB BbIMOSTHEHMS MPaKTUYECKOro 3a4aHuns
Excel, cbop wu
oborauieHne
OaHHbIX

2.3 O6paboTka cTaTUcTUyeckne AHanumuyeckasi: NOWCK OTBETOB Ha  BOMpPOCHI
AaHHbIX nokasaresiy, mepbl yyqutens, CaMOCTOATENbHbIA  MOUCK I/IH(*)OpMaLl,I/II/I
cpencrtesamum u,eHTpaanoﬁ npu peweHnn NocTaBlieHHbIX 3agau.
3MNEKTPOHHO | TeHAeHuuM, KommyHukayuoHHasi: ydactme BO  (PpOHTanbHOM
n Tabnuubl BCTPOEHHbIE 0obcyxaeHnmn, OTBEThLI HA BOMPOCHI YUYUTENS.

PYHKLMN lMpakmuyeckas: pelleHve npegnaraemMbiX 3agaHui
=CYET(), cpeacteamu Excel.

=CYMM(), PegpnekcusHasi:

=CP3HAY(), 0obcCyXaeHne KOHTPOJSIbHbLIX BOMPOCOB M MOABEAEHne
=MAKC(), WTOrOB BbIMOSTHEHUS NPAKTUYECKOro 3ag4aHns
=MUH(),

=MOLA),

=MEOVAHA()

2.4 O6paboTka MepBUYHbIN AHanumuyeckasi: NOWCK OTBETOB Ha  BOMpPOCHI
OaHHbIX. aHanuM3  JdaHHbIX, | y4uTens, CaMOCTOSATENbHbIN MOUCK UHGOPMaLMK
MepBuyHbIN | STanbl paboTbl C | MNpu pelleHnn NOCTaBIMEHHbIX 3a4ay.
aHanus OaHHbIMMU, KommyHukayuoHHasi: ydactme BO (ppOHTanbHOM

BCTPOEHHbIE 06CyXaeHnn, OTBETbI Ha BOMPOCHI y4UTENs.
dyHKLMK lNpakmuyeckasi: pelleHue npegnaraemMbiX 3agaHui
=CUETECNW(), cpeacteamu Excel.

=CUETECIIUMH() | PegpnekcusHasi:

, o6CyXaeHne KOHTPOMbHbIX BOMPOCOB WM NogBedeHune
=CP3HAYECIIA(), | nTOroB BbINOMHEHWNSI NPAKTUYECKOIo 3a4aHuns
=CP3HAYECIIM

H(),

=CYMMECIIN(),

=CYMMECIUMH(

)

2.5 Busyanusay | Busyanunsauus AHanumu4eckasi. TMOWUCK OTBETOB Ha BOMpPOCHI
NS AaHHbIX OaHHbIX, yumTens, CamMOCTOSITENbHbLIN MOUCK MHOPMaLMK
BM3yaribHbIN npv peLleHny NoCTaBIEHHbIX 3a4aq.
aHanu3  aaHHblX, | KOMMyHUKayuoHHas: y4actue BO  (OPOHTANIbHOM

rpadoukm, 06CyXaeHnn, OTBETbI HA BOMNPOCHI y4UTENS.
anarpammbl, lMpakmu4yeckas. pelleHve npegnaraemMbiX 3agaHui
rmcTorpammebl, cpencrteBamu Excel.

KOHCTPYKTOp  And

PedbriekcusHas:




paboThbl c
avarpammamu - U
nx

060y>|<,u,eH|/|e KOHTPOJIIbHbLIX BOMPOCOB W nogBegeHune
UTOroB BbIMNOJTHEHUA MPAKTUYEeCKOro 3agaHuA.

dopmaTupoBaHue
2.6 Cratuctnyec | Ctatuctmyeckui AHanumuueckasi: NOUCK OTBETOB Ha BOMPOCHI
KAA aHanu3 | aHanua  gaHHbIX, | y4uTens, CaMOCTOSTENbHbIA MOUCK MHopMauum
OaHHbIX. BM3yanu3aums npv peLLeHnn NocTaBIEHHbIX 3a4aq.
Koppensauu OaHHbIX ¢ | KommyHukayuoHHas: yd4actue BO  (PPOHTarbHOM
OHHbIN MOMOLLbIO o6cyXaeHnn, OTBETLI HA BOMNPOCHI y4UTENS.
aHanus anarpammbl lpakmuyeckasi: pelleHve npegnaraemMblX 3agaHuii
pasbpoca n | cpencrsamu Excel.
pacyeTa PecpriekcusHas:
koadhpuumeHTa obcyxaeHne KOHTPOIbHbLIX BOMPOCOB U NOABEAEHME
Koppensaumm, WTOrOB BbIMOSTHEHMS NPaAKTUYECKOro 3a4aHuns
KoahpULmMeHT
Koppensumm
MupcoHa
2.7 Cratuctunyec | Moctpoenue AHanumuueckasi: NOUCK OTBETOB Ha  BOMPOCHI
KN aHanu3 | matemaTuyecKon yuuTens, CamMOCTOSTENbHbLIN MOUCK WHOPMaLMK
AaHHbIX. moaenun NUHENHON npu peweHnn nocTaBlieHHbIX 3agau.
JInHenHbIN (napHomn) KommyHukayuoHHasi: ydactme BO  (PpOHTanbHOM
perpeccuoH | 3aBucuMMocTV M ee | 0BCYyXAeHWM, OTBETLI Ha BOMPOCHI YYUTENS.
HbI aHanu3 | UWHTepnpeTauus lNpakmuyeckas: pelleHne npegnaraemMbiX 3agaHumn
cpeactBamu Excel.
PecpriekcusHasi:
ob6cyXaeHne KOHTPOMbHbIX BOMPOCOB WM nogsedeHune
UTOroB BbIMNOSTHEHMWS NPaKTUYECKOro 3agaHuns
2.8 MpoekT MoHsTMa pasgena | AHanumuyeckasi: MOUCK OTBETOB Ha  BOMPOCHI
«Ctatmctny | «AHanus [JaHHbIX | yyuTens, CamMOCTOATENbHbIM MOUCK  MHGOpMaLmnn
eCcKun B OMEKTPOHHLIX | MpW pelleHnn NoCTaBneHHbIX 3aau.
MeToz, Tabnuuax» KommyHukayuoHHasi: yd4actme BO  (PpOHTanbHOM
aHanmsa 06CcyXaeHnn, OTBETbI Ha BONPOCHI y4nTens.
OaHHbIX» lMpakmu4yeckas: pelleHve npegnaraemMbiX 3agaHui
cpeactBamu Excel.
PecprniekcusHasi:
o6cyxaeHne KOHTPOMbHbIX BOMPOCOB WM nogBeaeHue
UTOroB BbIMOSIHEHMS NPaKTUYECKOro 3agaHuns
3.
OcHOBbI A3blKka nporpammupoBaHusa Python
3.1 Anroputmebl WcnonHutens, AHanumuyeckasi. NOUCK OTBETOB Ha  BOMpPOCHI
" arnropuTMm. yumTens, CamMOCTOSITENbHbLIN MOWUCK MHOPMaLMK
ucnonuuten | Cnocobbl  3anucy | Npwv pelleHny NOCTaBIEeHHbIX 3a4avq.
n. Crnocobbl | anropMTMoB: KommyHukayuoHHast: paborta c UrpoOBbLIM
3anucu CINOBECHbIN, TPEHaxXepom.
anropuTtMOB | MOCTPOYHBIN, lMpakmu4yeckasi: OTBETbl Ha BOMPOCHI, peLIeHne
brok-cxema, npegnaraembix 3agaHun Ha A3blke
nporpamMmma. nporpammupoBaHus Python.
JInHenHbIN, PegpnekcusHas: 3anonHeHne nucra pedriekcum
pa3BeTBNSAIOLWMIAC
A N LUUKITUYECKUN
anropuTMbI.
3.2 O6bwue WNcTopus A3blka | AHanumudyeckasi: NOMCK OTBETOB Ha  BOMPOCHI
csegerus o | Python, yumTens, CaMOCTOSTENbHbLIN MOUCK MHAOPMAaLMK
A3blke KOMMuIMpyemble npv peLleHny NoCTaBIEHHbIX 3a4aq.
nporpammu " KommyHukayuoHHass: pabota B KoMaHgax u (u4nm)




poBaHus
Python

WHTepnpeTupyem
ble A3bIKN,
[ OCTOMHCTBA 7]
HeaocTaTKu
Python.

lMoHATMEe AaHHbIX,
TUNbI JaHHbIX:
uenble,
BELlEeCTBEHHbIE W
CTPOKOBbIE.
MoHsTne
nepemMeHHoWN,
pasHuua  mMexay
nepemeHHom "
KOHCTaHTOMN.

MHOMBUOYaIbHO.

lMpakmuyeckas. OTBeTbl Ha BOMPOCHI,
npegnaraembix 3a4aHun Ha
nporpammupoBaHus Python.
PecgpriekcusHas: 3anonHeHue nucta pednekcum

pelueHue
A3bIKE

3.3

OpraHusaum
s BBOOA W
BbIBOAA
OaHHbIX

DyHKUMSA print(),
npaeuna ee
NCMNOSb30BaHUS.
Ownbkun npu
Mcnonb30BaHNK
dyHKumm print()
Twnbl gaHHbIX: int,
float, str.
MpuseneHne
TMMOB C MOMOLLIbIO
COOTBETCTBYHOLLMX
yHKkUmn - (int(),
float(), str()).
OyHkumsa type().
OnepaTtop
npvceBanBaHus.
MpaBuna
UMEHOBaHMWS
nepeMeHHbIX.
OyHkuma  input(),
npasuna ee
NCMNOMb30BaHMs.
HeobxogumocTtb
npvBegeHus
LeNOYMCIEHHbIX
OaHHbIX K TMny int
nocne BBoAa.

AHanumuueckasi: NOUCK OTBETOB Ha  BOMPOCHI
yunTens, camOoCTOSTENbHbIA MNOUCK WHopmaLumm
NPy peLLeHNM NOCTaBIEHHbIX 3a4au.
KommyHukayuoHHas: pabota B komaHgax u (Mnu)
WHOMBMAYANbHO.

lpakmuyeckasi: OTBETbl Ha BOMPOCHI,
npeanaraemMbix 3agaHun Ha
nporpammupoBaHus Python.
PegpniekcusHasi: 3anonHeHve nucta pednekcun

pelueHne
A3blKe

3.4

Anroputmud
eckas
KOHCTPYKLM
A
«crnegoBaHu
e»

Tunbl gaHHbIX B
Python,
apudmeTnyeckue
oneparopbl,
JencTBus c
nepemMeHHbIMMU.
Anroput™m, Buabl
anropuTMoB,
0CobEeHHOoCTH
NMHENHOTO
anroputma, OGnok-
cxema.
Bnok-cxema
NMHENHOTO
anropuTtma.

AHanumudyeckasi: TNOWCK OTBETOB Ha  BOMPOCHI
yyuTens, CaMOCTOATENbHbIA MOUCK MHOPMaL MK
npv peLleHny NoCTaBIEeHHbIX 3a4auq.
KommyHukayuoHHasi: pabota B KomMaHgax u (4nwm)
MHAMBUOYarbHO.

lMpakmuyeckasi: OTBE€Tbl Ha BOMPOCHI,
npeanaraemMbix 3agaHun Ha
nporpammupoBaHus Python.
PedbriekcusHas: 3anonHeHne nucta pedrekcum

pelieHue
A3blKe

3.5

MNporpammup
oBaHue

Bnok-cxema
JINHEMHOro

AHanumudeckasi. NOUCK OTBETOB Ha BOMpPOChHI
yuuTerns4, CaMOCTOSATENbHbIA  MOUCK VIH(bOpMaLI,VIVI




NMHENHBIX anroputma. Npu peLleHnn NocTaBeHHbIX 3a4au.

anroputMoB | MNporpammupoBaHn | KommyHukayuoHHas: pabota B KomMaHgax W (Mnm)
e NVHENHBIX | WUHAUBUAOYAIbHO.
anropuTtMos, lpakmuyeckasi: OTBeTbl Ha BOMPOCHI, peLleHne
apudmeTuyeckme | npegnaraembix 3agaHni Ha A3blke
oneparopsl, nporpammupoBaHusa Python.
nepemMeHHble. PegpriekcusHasi: 3anonHeHve nucta pednekcum

3.6 Anroputmuny | PaseeTBnsiiolmincs | AHanumuyeckasi: MOUCK  OTBETOB Ha  BOMPOCHI
eckas anroput™, ©Onok- [ yuynTensi, camMoCTOATENbHbIA MOUCK WMHGOPMaLuK
KOHCTPYKLM CXema BETBMEHWS, | npu peLleHnr NocTaBeHHbIX 3a4au.

A oneparopbl KommyHukayuoHHas: pabota B komaHoax u (Mnu)

«BETBMEHNE | CpaBHEHUS. VMHOMBUOYanNbHO.

» YcnoBHble lpakmuyeckasi: OTBETbl Ha BOMPOCHI, PeLIeHNe
onepatopsbl if, if- | npegnaraembix 3agaHui Ha A3blKe
else, npasuna | nporpammupoBaHus Python.
3anncn ycrnoBHbIX | PegbriekcugHas: 3anonHeHne nucta pednekcmm
onepaTopoB.

3.7 MonHas Bnok-cxema AHanumuyeckasi: NOWCK OTBETOB Ha  BOMpPOCHI
dopma BETBNEHUs. yunuTeEnsl, CaMOCTOSTENbHbIA MNOUCK MHGOPMAaLMK
BETBIIEHUSA MonHbIA YCNOBHBIN | MPU peLleHn NoCTaBNeHHbIX 3aau.

oneparop, KommyHukayuoHHasi: pabota B komaHgax u (Mnwu)
npasuna 3anucu | UHAMBMAYaIbHO.
MoriHoro lpakmuyeckasi: OTBETbl Ha BOMPOCHI, PeELIEHNE
YCIOBHOrO npegnaraembix 3agaHni Ha A3blKe
oneparopa. nporpammupoBaHus Python.

PecgpriekcusHas: 3anonHeHne nucta pednekcum

3.8 Mporpammup | MporpammupoBaHn | AHanumu4yeckasi: TMOUCK OTBETOB Ha  BOMPOCHI
oBaHue e NUHEWHbIX | y4nMTensi, CaMOCTOSTENbHbIA MOUCK MHAOPMAaL MK
pasBeTBNSA | anropMTMOB, npv peLleHny NoCTaBeHHbIX 3a4ay.

Luxcs apudmeTtnyeckne | KommyHukayuoHHas: pabota B KomMaHgax u (Mnu)

anropuTtMoB | onepaTopbl, MHAMBUOYarbHO.

. YCNOBHbIN | NepeMeHHbIe. lMpakmu4yeckasi: OTBETbl Ha BOMPOCHI, peLUeHne

onepaTop npeanaraembix 3agaHun Ha A3blke

nporpammupoBaHus Python
PecgpriekcusHasi; 3anonHeHne nucta pednekcnm

3.9 Mpoctble u | PassetBnswowmica | AHanumu4yeckasi: TMOUCK OTBETOB Ha  BOMPOCHI
COCTaBHble anroput™m, 6nok- [ yuutensi, camocToATenbHbI MOMCK MHopMauun
yCroBus CXema BEeTBIIEHUS. | npw pelueHun NocTaBNEeHHbIX 3a4ay.

Jlornueckne KommyHukayuoHHass: pabota B komaHgax u (4nu)
onepaTopbl, MHAMBUOYaIbHO.

COCTaBHble lMpakmu4yeckasi: OTBETbl Ha BOMPOCHI, peLUeHne
yCrioBus. npegnaraembix 3agaHun Ha A3blke
YCnoBHbIN nporpammupoBaHus Python.

oneparop. PegpnekcusHas: 3anonHeHne nucra pedriekcum

3.10 Anroputmuny | Onepatop while B | AHanumuyeckasi: TNOWCK OTBETOB Ha  BOMPOCHI
eckas Python, yumTens, CamMOCTOSITENbHbLIN MOUCK MHOPMaLMK
KOHCTPYKUM CUHTaKCK1C npv peLLeHny NOCTaBIEHHbIX 3a4au.

A onepatopa while. | KommyHukayuoHHas: pabota B KomaHgax u (unw)

«MOBTOPEHMU MHAMBUOYaIbHO.

e». lMpakmu4yeckasi: OTBETbl Ha BOMPOCHI, peLUeHne

Mporpammu npegnaraembix 3a4aHun Ha A3blke

poBaHue nporpammupoBaHus Python.

UUKIMOB  C PegpriekcusHas: 3anonHeHne nucta pednekcum




3aJaHHbIM

yCnoBsuem

NPOAOITKEH

ns paboThbl

3.11 Mporpammunp | Onepatop for B | AHanumuyeckasi: TMOUCK OTBETOB Ha  BOMPOCHI
oBaHve Python, dyHkuus | yuntens, camoCTOATENMbHLIM MOUCK MHGOpMaLUn
uukros ¢ | range(), npv peLleHny NoCTaBeHHbIX 3a4aq.

3aJaHHbIM CUHTaKCcuC KommyHukayuoHHas: pabota B komaHgax u (Mnu)

4Yncriom dyHKUMKM range(). WHOMBMAOYarnbHO.

NoBTOPEHUI lMpakmuyeckasi: OTBETbl Ha BOMPOCLI, peLUeHne
npeanaraembix 3agaHun Ha A3blke
nporpammupoBaHus Python.

PecgpriekcusHas: 3anonHeHne nucta pednekcum
3.12 MpoekT Linknuyecknii AHanumuyeckasi: NOUCK peLlleHus NoCTaBneHHON

«PasnunyHbl anropuTm, 3agauu.

e BapuaHTbl | anroputm  while, | KommyHukayuoHHasi: pabota B koMaHgax u (unu)

nporpamMmmu anropuTtm for, | wHamMBMAyanbHo.

poBaHus npaeuna 3anucu | llpakmuyeckasi:  pelleHne  MPOEeKTHOW  3agjauw.

LUUKIMYECKO | LUKIUYECKMX PegpnekcusHasi: 3anonHeHne nucta pednekcun.

ro anropuTMoB B

anroputma» | Python.

3.13 MpoekT Twunbl haHHbIX, | AHanumuyeckasi: B npouecce cucTemaTmsaumu

«Havana nepemeHHble, 3HaHWN.

nporpaMmmu PyHKUMK, KommyHukayuoHHas: npn pabote B KOMaHAax.

poBaHUsA» mMaTematudeckue | lpakmuyeckas: B paboTe no co3gaHuio BU3yarnbHOW

" normyeckue | kapTbl 3HaHUN. PegbriekcueHasi: 3anofnHeHue nucra
oneparopsbl, BUAbI | pednekcun

anropuTtMos,

YCMOBHbIN

oneparop,

onepartop for,

onepatop while.

TexHuyeckune TpedboBaHua k NMNO

MK nnu HoyTOyk Ha 6a3ze OC Windows, MacOS

CucremHble TpeboBaHus | CuctemHble TpebdoBaHnsa MacOS
Windows
OnepaumnoHHast cuctema | OnepaumoHHasa cuctema MacOS X 10.10 vunu Bbiwe

Windows 7 unu Bbllle
Mpoueccop Intel® Core Duo
mnm aHanorn4yHbIn c
yactotom 1,5 'y nu Bbile
2/4 Th onepaTuBHON NamsTh
ons cuctem non
ynpaeneHvem 32/64-6utHon
Windows

Mpoueccop Intel® Core Duo unu aHanornyHbin ¢ Yactoton 1,5 My
Wnn Bbille

1,5 I'b onepatnBHon namaTn - [Npoueccop Intel® Core Duo wnm
aHanormn4yHbin ¢ yactotom 1,5 'y vnu Bbie

1,5 I'b onepaTuBHOM NamMaTH

Pa3spelueHune akpaHa 1024x768 munu 6onblue

Hanuuune MHTEepHeT-coeaANHeHUA

HeobGxoammMo Mcrnonb3oBaTb akTyanbHble BEPCUM OAHOrO M3 criegyrowmnx 6paysepos: Edge, Chrome,

Safari, Firefox, Opera







