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Paboyas mporpamma 1o UCKyCCTBEHHOMY MHTEJUICKTY U MAIIMHHOMY OOYYEHHIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus NOArOTOBJICHA Ha OCHOBE DeiepaabHOro rocy1apcTBEHHOTO
00pa30BaTeNILHOTO CTaHJapTa OCHOBHOTO 001Iero oopazosanus ([Ipukas Munnpocsemierus Poccun ot
31 052021 r Ne 287, 3apeructpupoBad MunuctepcrBom roctuninu Poccutickoit @eneparuu 05 07 2021 r
, per Homep — 64101) (manee — ®I'OC OOO), npumepHOi MporpaMmbl BOCIIMTAHUS, C YUETOM
pacrnpeenéHHBIX 10 KJIaccaM MPOBEPSIEMbIX TpeOOBaHM K pe3yabTaTaM 0cBoeHUss OCHOBHOM
00pa30BaTEIILHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMs.

Conepxanne mporpaMMbl HampaBiIeHO Ha (OPMUPOBAHHE MATEMATHYECKOW M YHUTATEIBCKOU
IPaMOTHOCTH YYallUXCS W OPraHU3alHI0 M3YYEHHUS MCKYCCTBEHHOTO WHTEIUIEKTAa Ha JESTEIbHOCTHOM
OCHOBE. B Hell yuuThIBaroTCSI BO3MOXKHOCTH IpeaMmera B peanusauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAalpeJMETHBIM pe3yiabTaraM OOy4YeHHs, a TaKkKe MEKIPEIMETHbIC
CBSI3M MAaTEMaTUYECKUX y4EOHBIX MIPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00Opa30oBaHUs.

1. TosicHuTeabHas 3anucKa
OO0mas xapakrepucTuKa y4e0HOro npeamera
B xozne uzyuenus moayins «VcKycCTBEHHBIM MHTEIUIEKT M MAlIMHHOE 00y4yeHue» oOydaroiuecs
pPa3BHBAIOT HArJISAHO-O0pPAa3HOE W AHAIWTUYECKOE MBIIIJICHHE, MOJIyJaloT MPEJICTaBICHUE O CETH
MHTEpPHET U UU(POBON TMTHEHE; OBIAJAEBAIOT HABBIKOM 0€30MacHOM paboOThl B CETH MHTEPHET; ydaTcs
MIPUMEHSTH MOJy4Y€HHbIE 3HAHUS IIPU PEILICHUU PA3INYHbIX 3a/1a4 U OLIEHUBATh MOJTYYEHHbIE PE3YNbTaThI;
OBJIAJIEBAIOT YMEHUSMHU PEIICHUsI yIeOHbIX 3a/1a4; pa3BUBAIOT.

CoBpemeHHasi IIKOJIbHAs HHQOpPMATHKa, MOJApa3fesoM KOoTopoil sBisercs «VICKycCTBEHHBIH
UHTEJJIEKT W MAaIIMHHOE O0O0y4YeHHEe» OKa3bIBaeT CYIIECTBEHHOE BIUSHUE Ha (opMHpOBaHHE
MHPOBO33PEHHUS IIKOJIbHHUKA, €r0 KU3HEHHYIO MO3UIUIO, 3aKJIaJbIBA€T OCHOBBI MOHUMAHUS MPHUHILIUIIOB
(YHKIMOHMPOBAHUS U UCIIOJIb30BAaHUS MH(DOPMAILIMOHHBIX TEXHOJIOTUI Kak HEOOXOAUMOI0 MHCTPYMEHTA
IIPAKTUYECKH JIIO0OH AEATENbHOCTH M OJHOTO M3 HauloJiee 3HaYMMbIX TEXHOJOTMUECKUX IOCTHXKEHUH
COBPEMEHHOM NMBUIM3aLMU. MHOrue npeAMETHbIE 3HAaHUS U CIOCOOBI JAEATENBHOCTH, OCBOCHHBIE
oOyJaromUMHUCS HpPU M3YYEHUU MOJIYJsl, HaXoIAT IpPUMEHEHHE Kak B paMKax o0Opa30BaTeIbHOIO
mporecca MpU HM3Yy4eHUM JPYTHX MPEeIMETHbIX o00jacTed, Tak M B MHBIX >KM3HEHHBIX CUTyalUsX,
CTaHOBSATCS 3HAUYMMBIMH U1 (POPMUPOBAHMSI KAUECTB JIMYHOCTH, T. €. OPUEHTHUPOBAaHbI Ha (POPMUPOBAHUE
MeTanpeMEeTHbIX U JINYHOCTHBIX Pe3yIbTaTOB O0yUYEHHUS.

esn v 3apa4mn U3y4yeHHusi y4eOHOro nmpeamera.

 (hopMHpOBaHKE OCHOB MHUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd MHQOPMATUKHU, TOCTHXKEHUSIM HAayqHO-TEXHUYECKOTO Iporpecca U OOLIECTBEHHON NMPaKTHKH, 32
CUé€T pa3BUTHA MPEACTaBIECHUN 00 HHPOPMALIMU KaK O BaKHEHILIEM CTpaTern4eckoM pecypce pa3BUTHUS
JUYHOCTH, TOCyAapcTBa,  OOIIEeCTBA; IOHUMAaHWE  pPOJIM  HMH(POPMALMOHHBIX  IPOLIECCOB,
MH(GOPMALMOHHBIX PECYPCOB U MH(POPMALIMOHHBIX TEXHOJOIMH B YCIOBUIX LIU(PPOBOI TpaHCHOpMALIIH
MHOTHUX cep >KU3HU COBPEMEHHOI'0 O0IEeCTBA;

e pa3BUTHE AITOPUTMHUUYECKOTO MBILIUIEHUS KaK HEOOXOAMMOTro YCJIOBUS HpoQecCHOHATBHON
NEATeIbHOCTY B COBPEMEHHOM HMH(OPMAIMOHHOM OOIIECTBE, MPEANOJIAraouero CcrnocoOHOCTh
oOyyaromerocsi pa3ouBaTh CI0XKHbIE 33Jjaul Ha OoJiee IPOCThIE MO/3a/1a4l; CPaBHUBATh HOBBIE 33/1a41
C 3a7ja4aMy, PeLIEHHBIMYU PaHee; ONPEAEIATh arku Ul JOCTUKEHUS pe3ybTaTa U T. II.;

e hopMUpOBaHME U pa3BUTHE KOMIIETEHIMH oOOydarommxcsi B OOJAacTH HCHOJIb30BAHUSA
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCII€ 3HAaHUH, YMEHUH U HaBBIKOB PabOTHI C
uHpopManuel, TporpaMMHUPOBaHUs, KOMMYHHUKAIIUU B COBPEMEHHBIX HU(POBBIX Cpelax B YCIOBHIX
oOecrieyeHnss HHPOPMALMOHHOM 6€30MaCHOCTH JIMYHOCTH 00yJaroIerocs;

e BOCIIMTAaHUE OTBETCTBEHHOTO U M30MpATEIbHOIO OTHOIIEHUS K HHGOpMAIMU C Y4ETOM
MIPABOBBIX U 3TUYECKUX ACMEKTOB €€ paclpOoCTPaHEHUs, CTPEMIICHUS K MPOJOJKEHUIO 00pa30BaHus B
oOnact MHGOPMAIMOHHBIX TEXHOJOTMH M CO3MIATEIbHOU JAEATENIBHOCTH C IMPUMEHEHHUEM CPEICTB
MH(POPMALMOHHBIX TEXHOJIOTUH.

Oco0eHHOCTH KJIACCOB



[Iporpamma 1o mpenMeTy mpenHa3HadyeHa /sl YriyOJIeHHOTO W3YYeHHUs JOMOJHUTEIbHBIX
pas3zienoB Kypca MHQOPMATUKU YyYaIIUMHUCS WH(POPMALIMOHHO-TEXHOJIOTHYECKOTO KIlacca.

JlaHHBI MOZAynb omnupaercs Ha onbIT nocrossHHoro npumeHeHus HKT, yxe mmerommiics y
yJamuxcs, 1aéT TeOPETHIECKOEe OCMBICIICHHE, HHTEPIIPETAIUIO H 0000IIEeHNEe ATOTO OTBITA.

Baxnas 3amaya n3ydeHus JaHHOTO MOYJIS B YIUIyOJIEHHOM Kypce — Mepexo]i Ha HOBBIH ypOBEHb
[IOHUMAaHUs U TMOJIY4YEHHE CHUCTEMATHUYECKUX 3HAHUN, HEOOXOIUMBIX JJISi CaMOCTOSITENIBHOTO PELICHUS
3aJ1a4, B TOM YHMCJIE U TeX, KOTOPbIE B CAMOM KypCe HE pPacCMaTpUBAIUCH.

Pabowas mporpamma no moxymo «MckyccTBeHHbIi nunaTeIekT st 8«I[1W», 9 «I1W» xmaccos
IpelHa3HayeHa JUisi YrayOJIeHHOrO H3YYeHHUs ydalluMHCS HMH(QOPMAlMOHHO-TEXHOJOTHYECKOTO
npo¢wirs. Ha nzyuenne qannoro Mmoayist orseneno 12 gacos B 8-m kiacce u 18 yacoB B 9-M kinacce.

Mecto npeamera B yueOHOM IVIaHe JIHLIes]

[Iporpamma peanusyercst Ha ypoBHE OCHOBHOTO O0IIero 00pa3oBaHusl.

B 8-M kiacce Ha peanuzanuio mporpammbl 0TBOIUTCS (0,36 yd4eOHBIX 4acoB B HEJEN0, Bcero 12
4acoB.

B 9-m kiacce Ha peanuzanuio nporpammbl oTBoauTcs 0,6 ydeOHBIX 4acOB B HEJENO, BCero 18
yacoB. [Iporpamma peanusyercst B yacTu, GOpMHUPYEMOM y9aCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIICHHIA.

KomnnuectBo yacos

Y4eOHblii rox
8111 9IT1
2026/2027 12 18
2027/2028 18

K rtemarmdeckoMy TIJIaHUPOBAHWIO TPUMEHSAETCS  MOJIYJABHBIA  TPUHIUI  TOCTPOEHUS
00pa3oBaTeIbHON MPOrpamMMBbl, YTO TIO3BOJISIET BBICTpAWBaTh HWHAUBUAYAIbHYIO 0Opa30BaTEIbHYIO
nmapagurMy # oOecleunBaTh CaMOPa3BUTHE TPU HWHAWUBUIYAJTbHOM TeMIle paboThl ¢ Y4eOHBIM
MaTepuaIoM, KOHTPOJIb U CAMOKOHTPOJIb 3HAaHUH.

Hcnosb3yembie 00pa3oBaTe/ibHbI€ TEXHOJOTHH, B TOM YHCJe IUCTAHIMOHHBIE

O6yuenne VICKyCCTBEHHOMY WHTEIUICKTY W MAIIMHHOMY OOYYEHHIO MOXKET OCYIIECTBISATHCS C
HCIIOJIb30BAHMEM JHCTAHITMOHHBIX 0Opa3oBaTeabHbIX TexHojorui (gamee JIOT), koTopoe mpeamonaraet
KaK CaMOCTOSATEILHOE TMPOXOXKACHHE Yy4eOHOro MaTephalia yYYeHHKOM, TakK M C TIOMOIIBIO
conpoBoxacHus yunutensd. [Ipu npumenennn JOT ncnonp3yroTcs miatopMbl: JIHICHCKas miatgopma
muctaHiimoHHoro  ooydenust Moodle, PI'MIC  «Mos mxkomay, I[MC «DOnexkTtpoHHas MIKOIa»
HoBocubupckoii o61acTy.

[Ipu peanu3zanuu paboyeid mporpaMMbl MOTYT OBITh MCIIOJIb30BaHbl MATEPUAIIBI JJIs MOJATOTOBKH K
npobuiasm onumruansl KJ HTU um cranmaproB Bcepocchiickoro 4YeMIMOHATHOTO JBMXKCHHS T10
npodeccroHanbHOMy MacTepcTBY «lIpodeccuonanb.

HNudopmanmsi 0 mpoMe:KyTOUYHON aTTeCTAIUU

[IpomexxyTouHast aTrTecTamus OCYIISCTBISETCS IO OKOHYAHWU YYEOHOTO IIpeaAMeTa C LEJbIo
MIPOBEPKU CTETIEHHU U KauecTBa YCBOCHHs MaTepuaia Mo pe3yabTaTaM HM3Yy4eHHUs TeMaTHYeCKUX MOAyJen
Y MPOBOJUTCS B GOPME aTTECTAIIMOHHBIX PadoT.

Texkymuii KOHTPOJIb OCYIIECTBJISIOTCS C LETbI0 IPOBEPKU CTENEHW M KauecTBa YCBOCHUS
MaTepuana B X0OJ€ €ro U3y4eHHUs B CIeAYIoMMX GopMax: KOHTPOJIbHAs padoTa.

Tekymuii KOHTPOJIb W TPOMEKYTOYHAs aTTEeCTallds OCYIIECTBIISIIOTCS B COOTBETCTBUM C
«[Tonoxxennem 00 OCYIIECTBICHUH TEKYIErO KOHTPOJIA YCIEBAEMOCTH M MPOMEXKYTOUHOMN aTTeCTalluu
oOyJarormuxcs, ux (hopmax, MEPUOJIUYHOCTH U TIOPSJKE MPOBEACHHS MYHHUIIUIIAILHOTO aBTOHOMHOIO
oOmieoOpa3oBarenbHOro yupexaeHuss ropoga HosocuOupcka «JIumeit Ne 22 «Hapexna CuGupn»
(mpoTokon neaarorundeckoro coBera Nel ot 29.08.2023).

Hroroas aTTecTanusi IpOBOJUTCS B COOTBETCTBUU C 3aKOHOIATEIHCTBOM PO.

IIpome:xxyToyHas aTTeCTALUA
1o McKyccTBeHHOMY HHTE/VIEKTY M MAaIIMHHOMY 00y4eHuio B 8IIM kiacce



Ne . | HasBanue moayns Korecrso Howmep ®opma ITA
MOJYJIbHOI 4acoB B MoayJe | ypoka ITA
MP Ne 1 3HAKOMCTBO C 12 12 ATTecTallMoOHHas
HCKYCCTBEHHBIM pabota
UHTEJUIEKTOM

IIpomexyTouHas aTrecTauus
no UckyccTBeHHOMY HHTEIEKTY H MammHHOMY 00y4yenuio B 911U kiacce

Ne KounuecTBo Homep
. | Ha3panue monayJis ®opma ITA
MOYJIbHOM 4acoB B MOJYy.JIe ypoka ITA
MP Neo 1 Jluneitasie Mo | 18 18 ATTecranuoHHas
U pelaronme pabota
JIepEBbsI

2. Copaepxanue y4eOHOro npeaMera

8 ki1ace
Mopyab «AcKyccTBeHHBIH MHTEIEKT M MALLIMHHOE 00yUYeHH e

Crenmanuszanuu npodeccun «jaara caileHTucra» U ux paznuuus. OCHOBHbBIE TOHSATUS MOMAYJS

«VcKyCcCTBEHHBIM HHTEIJIEKT W MAallMHHOE OOy4YeHHe». 3aBUCHUMBbIE M HE3aBUCHUMBbIE IE€pPEMEHHbIE.
[IpoBepka 3aBHCHUMOCTHM JAaHHBIX Ha LEJNEBYI0 NepeMeHHY. [loAroroBka AaHHBIX ISl OOy4eHHS.
Mopenun. Jluneiinble monenu. JIuHelHas perpeccus. MeTon HanMeHbIIMX KBaapaToB. [lapamerps! n
runepnapamerpsl moaenu. [londbop napameTpos Moeny.

9 kJaacce
Monyab «ACKyCCTBEHHBIH MHTEJJIEKT U MAIIMHHOE 00y4YeHne»

JIuneitnpie Mmoaenu. JIuneiHas perpeccus. Meroa HauMeHbIINUX KBajpaToB. JIMHeiHas perpeccus
METO/IOM TPAJMEHTHOTO CHycka. MeToJ HaWMEHBUIMX KBaJApaToB. MeToa TIpaJleHTHOrO CITycKa.
3HAaKOMCTBO C pelIaloMMMH JAepeBbiaMu. Pematoniue nepeBbs. OOyuenue monenu. [lepeoOyuenue
mozaenu. HemooOyuenue wmonenu. KpocBanuBarms. OCHOBHbIE METPUKH 3a/ad KiaccHUPUKAIMK B
MamuHHOM oOydeHun. TouHocTh: Accuracy, Precision. F1-Score (cpemnee rapmonmueckoe). ROC —
rpaduk 3aBucumocteil. Mynbru-kinaccudukanus. [logdbop napamerpos.

3. Ilnanupyemble oOpa3oBaTejibHbIEe pe3yJabTaThl OCBOEHHSI Y4YeOHOro mpeaMeTa
HckyccTBeHHBIN MHTELJIEKT M MAalIMHHOE 00yUYeHHne

HSy‘{eHI/IC I/IHCI)OpMaTI/IKI/I Ha YpPOBHC OCHOBHOTO O6H_I€FO O6p830B8.HI/IH HaIIpaBJICHO Ha OOCTUXXCHUC
O6y‘{aIOH_II/IMI/IC5I JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MPCAMCETHBIX PE3YJIbTATOB OCBOCHHUSA COACPIKAHUA
yqe6Horo npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE pe3yJIbTaTbl HMMCIOT HAIIPABJICHHOCTb Ha PCHICHUC 3ada4 BOCIHTAHUSA, Pa3sBUTUA U
conuaan3anuu 06yl{a}oumxc;1 cpeacrBamMmu yqe6Horo npeameTa.

B pesynbrate mzyueHus MHGOPMATUKKA HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Y 0Oydarollerocs
OyayT chopMUPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YNIbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:



HEHHOCTHOC OTHOMICHHUEC K OTCYHCCTBCHHOMY KYJIIbTYPHOMY, HCTOPUYCCKOMY U HAYyYHOMY HACJICIUIO,
MOHMMaHUE 3HA4YeHUS HMHOOPMATHKM KaK HAyKd B OJKHU3HHM COBPEMEHHOTO OOIIecTBa, BIaJCHHE
JOCTOBEPHON HWHGpOpManueli O NEPeAOBBIX MHUPOBBIX M OTCUECTBEHHBIX OCTIKEHHUSX B 0OIacTH
nH(POPMATUKHA ¥ MH(DOPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O LU(POBOH
TpaHchopMaIy COBPEMEHHOTO O0IIEeCTBA;

2) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHHUA:

OopuCHTalud Ha MOPAJIbHLBIC HNCHHOCTHM W HOPMBI B CUTyallUAX HPABCTBCHHOI'O BI)I60pa, TOTOBHOCTB
OILICHMBATh CBOE IMOBEACHHUE U INOCTYIIKHM, a TAKKC IOBCIACHUC U IMOCTYIIKU APYIrux JIIOI[GI71 C IIO3HMIIUHU
HPAaBCTBCHHBIX W MPABOBBLIX HOPM C y‘IéTOM OCO3HaHuA HOCJICIICTBI/Iﬁ IMOCTYIIKOB, aKTUBHOC HCIIPUATUC
ACOIMUaJIbHBIX IMMOCTYIIKOB, B TOM YHUCJIC B I/IHTCpHCTG;

3) rpaxKIaHCKOr0 BOCIIUTAHUSA:

HpeHCTaBJ'IeHI/Ie O COIHAJIBHBIX HOpMaX nu npaBI/max MECKINYHOCTHBIX OTHOIHCHI/Iﬁ B KOJUIEKTHUBE, B TOM
YUCJIE B COIMAIBHBIX COOOIIECTBAaX, COOMIOACHHE MpaBUil OE30MACHOCTH, B TOM YHCJIE HaBBIKOB
Oe3ormacHOTO MoBe/eHUS B MHTEpHET-cpelie, TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOW JESTEIbHOCTH
HpI/I BBITTIOJIHCHUHN y‘-Ie6HBIX, IIO3HABATCJIBbHBIX 3aJ1a4, CO3JaHHUU y'—Ie6HI)IX HpoeKTOB, CTpeMJ'IeHI/Ie K
B3aUMOIIOHUMAHWIO U B3aNMOIIOMOIIIA B Hpouecce 3TOI\/'I y‘—IC6HOI>i JCATCIIbHOCTH, TOTOBHOCTh OIICHHUBATDH
CBOE IOBEJCHUE U MOCTYNKH CBOMX TOBApHIIEH C MO3WIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIJIEICTBHI MMOCTYIIKOB;

4) HeHHOCTeil HAYYHOIr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUYCCKUX TpEACTaBICHUNH 00 wuHpoOpManuu, WHHOPMAITMOHHBIX
npoueccax ¥ HMHPOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH W OOIIECTBEHHOM MPaKTHUKU U COCTAaBJSIOMIMX 0a30BYI0 OCHOBY Ul NMOHHMAHUS CYIIHOCTH
HAay4YHOUW KapTUHBI MUDA;

uHTEpeC K OOyYeHUI0 U TIO3HAHMIO, JH0O03HATEIBHOCTh, TOTOBHOCTH M  CIOCOOHOCTH K
camM000pa30BaHNIO0, 0CO3HAHHOMY BbIOOPY HANPABICHHOCTH U YPOBHs 00y4deHHUsI B IajbHeHIIeM;

OBIaACHUC OCHOBHBIMHM HaBBIKaMH HCCHeﬂOBaTeHBCKOﬁ ACATCIIBPHOCTH, YCTAaHOBKAa Ha OCMBICIICHUC
OIIbITA, Ha6J'IIo,I[eHPII>i, IMOCTYIIKOB u CTPEMIICHUEC COBCPIICHCTBOBATDH IIyTH JOCTHXXCHUA
HHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6nar0nonyqn;1;

chOpMUPOBAHHOCTh MHPOPMAIIMOHHOM KYIBTYpPbI, B TOM YHCJIE HABBIKOB CaMOCTOSITENILHOW pabOTHI C
y4eOHBIMU TEKCTaMM, CIPABOYHOI JHUTEpaTypod, pazHOOOpa3HBIMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH, a TakKKe YMEHHUS CaMOCTOSITENIbHO ONpPENENATh LEIH CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBath [T ce0si HOBBIE 33a/1a4i B yu€0e U MO3HABaTEeNbHOM IS TEIIbHOCTH, PA3BUBATh MOTHUBBI U
MHTEPECHI CBOEH MMO3HABATEIBHOM €ATEIbHOCTH;

S) popmupoBaHus KyJbTYpPbI 310POBbS:
OCO3HAHUE LEHHOCTH JKU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 30POBbIO, YCTAHOBKA HA 3J0POBBIH
o0pa3 HU3HHU, B TOM YHUCIIE U 32 CYET OCBOCHUS M COOMIOJICHHUs TpeOOBaHMI 0€30MacHON AKCILTyaTaluu

CpCACTB I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHKAIITHOHHBIX TCXHOHOFHﬁ;

6) TPy10BOr0 BOCIIUTAHHUA:



MHTEpEC K MPAKTHUYECKOMY U3YUCHHIO Tpodeccuil u Tpyaa B cdepax npodeccHoHanbHOU e TeNTbHOCTH,
CBSI3aHHBIX C HWH(POPMATUKOW, MPOrPaMMHPOBAHMEM U  UH(POPMALMOHHBIMU  TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JIOCTH)KEHUSAX HAYKH HHPOPMATUKU M HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBII BBIOOP U MOCTPOECHNE UHAMBUYaJIbHON TPACKTOPUU 00pa30BaHUS U )KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEIH;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

OCO3HAHME TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM U IMyTed WX pelIeHus, B TOM YHCIe C
y4€TOM BO3MOKHOCTEH MH(DOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) aJjanTaguu K USMEHAIOIIUMCH YCJIOBUAM COLMAILHOMA Cpeanl:
OCBOCHHUC O6y‘IaIOHII/IMI/IC$I COIIMAJIBHOTO OIIbITa, OCHOBHBIX COIMAaJIBHBIX pOJ'IGfI, COOTBETCTBYIOIIIUX

NeSITEIbHOCTH BO3pacTa, HOPM M TMpPaBUl OOLIECTBEHHOIO MOBEACHMS, (OPM COIHAIBHOM >KU3HHM B
Ipymnax u cooOIecTBaxX, B TOM YHCIIE CYIIECTBYIOIINX B BUPTYyaIbHOM IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3ylbTaTbl OCBOEHHS MPOrpaMMbl 1O HH(OpPMATHKE OTpa)kaloT OBJaJileHUE
YHHUBEPCAIbHBIMU YU€OHBIMU JICHCTBUSMHU — MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU, PETYISTUBHBIMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBusA:

yYMEHHE ONpEeAeNATh MOHATHUS, CO3AaBaTh OOOOIIEHMS, yCTaHABIMBATh AaHAIOTMH, KiIacCU(PUIIUPOBATH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHMSI M KPUTEPUU MJs KiacCU(UKALMM, YCTaHABIMBATh MPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKUE PACCYXKICHUS, MTPOBOAUTH YMO3AKIIOUEHHUs (MHIYKTHUBHBIE,

JACAYKTHBHBIC H I10 aHaJ'IOFI/II/I) " BBIBO/JBI,

YMCHHUE CO34aBaThb, IPUMCEHATE U Hp606p330BHBaTI) 3HAaKW U CHUMBOJIbI, MOJCIIM U CXEMBI I PCHICHUA
y‘le6HI>IX H ITI03HAaBAaTCJIbHbBIX 3a1a4,

CaMOCTOATCIBHO BBI6I/IpaTB croco0 peUICHUA yqe6H0171 3aJa4du (CpaBHI/IBaTB HCCKOJIbKO BapHaHTOB
PCLICHHA, BBI6I/IpaTB Haunboee HOI[XOI[?IH_[I/Iﬁ C y‘IéTOM CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB).

Ba3oBble ncciaenoBarebCKHE TeHCTBUA:

(I)OpMyJ'II/IpOBaTB BOIIPOCHI, q)HKCHp}/'I-OH_II/Ie pa3pbiB MCKAY PpPCAIbHbIM M KCIATCIIBHBIM COCTOSHHEM
CUTYyaluu, 06’beKTa, 1 CaMOCTOATCIIbHO YCTAHABIIMBATL HCKOMOC U JTAHHOC,

OLCHUBATH Ha NIPUMEHUMOCTDb U JOCTOBCPHOCTDb I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XO0ZI€ UCCIICAOBAHUS;
MPOTHO3UPOBATE BO3MOIKHOC JalbHEeHIIee Pa3sBUTHEC TMIPOLCCCOB, COOBITMH M UX MNOCJICACTBHUA B
AHAJIOTUYHBIX WA CXOOHBIX CUTYyAlUAX, a TAKKC BbIABUTATb MTPCAIIOJIOKCHUA 00 ux Pa3BUTHUH B HOBBIX

YCJIOBHUAX U KOHTCKCTAaX.

Padora ¢ undopmanueii:



BBISIBIIATH Ie(hUIIUT HHPOPMAITUH, TAHHBIX, HEOOXOUMBIX JIJIsl PEIICHUS TIOCTABICHHON 3a1a4u;

MPUMEHSTh Pa3IMYHBIE METOJBI U HHCTPYMEHTHI MPU MOUCKE M OTOOpEe MHPOPMAIIUU U3 UCTOYHUKOB C
y4€TOM MpeI0KEHHON yueOHOM 3a/1auu U 33JIaHHBIX KPUTEPHUEB;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTH3UPOBATHh U HHTEPIPETUPOBATh HH(OPMAIIHIO PA3TMYHBIX BHJIOB
(dbopM TIpeICTaBICHMS;

CaMOCTOSITEIIEHO BBIOMpATh ONTHMAJIbHYIO (OpMY TpEACTaBICHUS WHPOPMALUU W WILTIOCTPUPOBATH
pemaemMple 3aJa4d HECIOXHBIMH CXEMaMH, IuarpaMMaMH, WHBIMH TpapUUECKUMH OOBEKTaMH MU HX

KOMOHHAILIUSIMU;

OLICHMBAaTh  JOCTOBEPHOCTh HMH(OpMAIMK 1O KPUTEPUSAM, MPEAJIOKEHHBIM  YUUTENEeM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:

COTIOCTABJISITH CBOM CYXKJICHUS C CY)KJICHHUSMH JIPYTUX YYACTHUKOB JHajora, 0OHapyKMBaTh paziiiuue U
CXOJICTBO TTO3UITHA;

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMIOJIHEHHOTO OMbITa (SKCIIEPUMEHTA, UCCIIEJOBAHMSI, TPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIGHHMS C Y4E€TOM 3ajgad IMpe3eHTalMl U OCcoOeHHOCTEeH
ayTUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MUCBMEHHBIE TEKCTbI C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEpUAIOB.

CoBMecTHas 1€ATEJILHOCTD (COTPYAHUYECTBO):

IIOHUMATb MW HCIIOJIb30BATh IMPCUMYIICCTBA KOM&HI[HOfI u HH,Z[HBH,HY&HBHOI’I pa6OTI)I npu pEUICHUN
KOHerTHOﬁ HpO6JICMBI, B TOM YHUCIJIC IIpHU CO3JaHNHN I/IH(bOpMaI_[I/IOHHOFO MMPOAYKTa,

MPUHUMATh IeJIb COBMECTHON HMH(OPMAIIMOHHON JAESITeNhbHOCTH MO cbopy, 00paboTke, mepernauye,
dbopmanuzanuu nHGOPMALIUHU, KOJUIEKTUBHO CTPOUTH JIEHCTBHS MO €€ JOCTIKEHHUIO: PACIpPeesTh POJIH,
JIOTOBapUBAaThCA, 0OCYKAATh MPOIIECC U PE3YJIbTaT COBMECTHOM pabOThI;

BBIIIOJIHATE CBOIO YacCTb pa6OTBI C HH(I)OpMaHHeﬁ nIn I/IH(I)OpMaI_[I/IOHHBIM MMPpOAYKTOM, HOOCTUTAsA
KauCeCTBCHHOT'O pE3yjibTaTa 110 CBOCMY HAIPABJICHUIO U KOOPAHWHUPYSA CBOU JIENUCTBUS C Apyrumu
YJICHAMHU KOMAaH/BbI,

OIICHMBAThb Ka4Y€CTBO CBOCIrO BKJIaJa B O6II.[HI>'I I/IH(I)OpMaI_[I/IOHHHﬁ MNpOAYKT TII0 KpPUTCPUSM,
CaMOCTOATCIBHO C(l)OpMy.]'IPIpOBaHHHM yY49aCTHUKaMU BSaHMOHCﬁCTBHH;

CPaBHUBATh DPE3YyJAbTAaThl C HCXOJHOW 3aJadyeld M BKJIAJ KaXKIOrO 4iI€Ha KOMaHIbl B JOCTHYKEHUE
pe3yabTaToOB, Pa3NeyATh chepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA
repe rpymnou.



PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe NeilicTBUS
Camoopranmu3anus:
BBISIBJISITH B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX POOJIEMBbI, TpeOYIOIUe pEeLICHUS;

OPUEHTUPOBATHCS B Pa3IMUHBIX NOJX0JaX K MPUHATHIO PELIEHUI (MHIUBUAYAIbHOE IPUHITHE PEILICHUH,
MIPUHSATHE PELICHUN B TpyIIIE);

CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM DPELIEHHs 3aJaud (WJIM €ro 4acTh), BBIOMpaTh COCOO peleHus
yueOHOM 3a7aun ¢ y4€TOM HMEIOUIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb

IIpeAJIaracMble BapUaHThI PEIICHU;

COCTaBJIATh IUIaH JEHCTBUH (IUIaH peanu3alii HAaMEYEHHOTO alrOpUTMa pEeUIeHUs), KOPPEKTHPOBATh
MIPEI0KEHHBIN aITOPUTM C YUETOM HOIYUEHHSI HOBBIX 3HAHUN 00 N3y4aeMOM OOBEKTE;

MIPOBOJUTH BHIOOP B YCIOBUSIX IPOTUBOPEUNBON HH(POpMALIMU U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.
CaMoKkOHTPOJIb (peduiekcus):

BIIAJIETh CIIOCOOaMHU CaMOKOHTPOJISL, CAMOMOTHBAILIMH U PE(IIEKCHH;

JlaBaTh OLEHKY CUTYallUH U Mpeajarath IiaH e€ u3MeHEeHHUS;

YUUTBHIBaTh KOHTEKCT M NPEABUACTH TPYTHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh IpPH pPEHICHUH Yy4ueOHOM
3a/laud, afanTUPOBaTh PElICHNE K MEHSIOLUUMCS 00CTOATENbCTBAM;

OOBSACHATh NMPUYMHBI JOCTHKEHHS (HEJAOCTHKEHHUS) Ppe3ylbTaToB HMH(DOPMALMOHHOW AESITEeIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HaXOIUTh O3UTUBHOE B IPOU3OLIEAIICH CUTYallHH;

BHOCHUTH KOPPCKTHUBBI B JACATCIBHOCTH Ha OCHOBC HOBBIX O6CT05[TCJ'IBCTB, HU3MCHUBIIHNXCA CHTyaHI/Iﬁ,
YCTaHOBJICHHBIX OIHI/I6OK, BO3HHUKIIHNX pr,[[HOCTGfI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJI U YCIOBHSIM.
9MONMOHAJBHBIA HHTELJIEKT:

CTaBUTH ce0sl HA MECTO JIPYroro 4ejaoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS APYroro;
IIpunsTHe ceds u Apyrux:

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJMPOBATH BCE BOKPYr A€ B YCIOBMAX OTKPBITOTO JOCTyIa K
T00bIM 00bEMaM MH(pOPMAIIHH.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o0yuenus B 8 ki1acce y o0yuaromerocsi 0yayt cpopMupoBaHbI cCaeAy0IIMe YMEHU:



® (CO3/1aBaTh M OTJIAXHUBATH IPOTPaMMBI Ha COBPEMEHHOM SI3bIKE MPOTPAMMHPOBAHUS OOILIETO
naznauenus (Python, C++, Java, C#), peanu3syromiue anropuTMbl 00pabOTKH YUCIOBBIX JAHHBIX C
WCIIOJIb30BAHMEM BETBJICHUH (HAX0XKJIEHHE MHHHMYMa U MAaKCHUMyMa W3 JIBYX, TPEX M YETBHIPEX
qHce, peleHre KBaJpaTHOrO YpaBHEHUS, IMEIOIIETO BEIIECTBEHHBIE KOPHHU);

® (CO3/aBaTh M OTJIAXHBATH NPOTPaMMBI Ha COBPEMEHHOM SI3bIKE IMPOTPAMMHPOBAHHUS OOIIETO
HA3HAYEHUS M3 NMPUBEIEHHOTO BHINIE CIMCKA, PEATH3YIOIINE aJTOPUTMBI 00paOOTKH YMCIIOBBIX
JaHHBIX C WCIOJb30BAHUEM LHUKIOB C IEPEMEHHOH, LHUKIOB C YCJIOBHSIMHU (aITOPUTMBI
HAaXOXXJICHHUS HaumOOJbIIEr0 OOWIero JeNuTeNsl JABYX HATYPalIbHBIX YHCEN, MPOBEPKH
HATYpaJIbHOTO YHCJIa HA MIPOCTOTY, PA3JIOKEHUS HATYPaJIbHOTO YHMCIIA Ha MPOCThIE COMHOXKHUTEIH,
BBIJICJICHUS (P U3 HATYPAIHLHOTO YUCIIA);

® (CO3/aBaTh M OTJIAXHUBATH NPOTPaMMBI Ha COBPEMEHHOM SI3BIKE IMPOTPAMMHPOBAHHUS OOIIETO
Ha3HAYEHUS W3 TPHBENEHHOTO BHINIE CIHCKA, PEATU3YIONIUEe AITOPHUTMBI 00pabOTKH MOTOKA
TAHHBIX (BBIYMCICHHE KOJMYECTBA, CYMMBI, CpPEIHETO apu(METHUYECKOTOo, MUHHMAIBHOTO H
MaKCUMAaJIbHOTO 3HA4Y€HWH JJIEMEHTOB YHCIOBOW TMOCIEIOBATEIBHOCTH, YIOBJIETBOPSIONINX
3a/IaHHOMY YCJIOBUIO);

® (CO3/aBaTh M OTJIAXHUBATH NPOTPaMMBI Ha COBPEMEHHOM SI3bIKE IMPOTPAMMHPOBAHUS OOIIETO
Ha3HAYEHUS U3 NPUBEIEHHOTO BBIIIE CITUCKA, PEATU3YIONINE aJTOPUTMBI 00pabOTKH CHMBOJIBHBIX
TaHHBIX (TIOCHMMBOJIbHAsI 00pabOTKa CTPOK, TMOACYET YacTOTHI IMOSIBICHUS CHMBOJIA B CTPOKE,
WCI0JIb30BAHNE BCTPOEHHBIX PYHKUUHN 111 00pabOTKU CTPOK);

® (CO3/aBaTh W OTJIAXHUBATH MPOTPAMMBI, PEATM3YIONIME THIIOBBIE AITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHUPOBAHUS U3 MPUBEIEHHOTO
BBIIIIE CITMCKA: 3allOJJHEHHE YHCIOBOTO MAaCCHBA CIYYalHBIMH YHCIIaMH, B COOTBETCTBHU C
dbopmynoit wiM mMyTéM BBOJIA YHCEIN, JIMHEHHBIN MOWCK 3aJaHHOTO 3HAYECHHUSI B MACCHUBE, TMOACUYET
JJIEMEHTOB  MAacCHBa, YIOBJIETBOPSIOUIUX 33aJaHHOMY YCIIOBHUIO, HAaxOXJECHHE CYMMBbI,
MUHHMAaJIbHOTO U MaKCUMAJIbHOTO 3HAaYEHHI 3JIeMEHTOB MacCHBa;

® CIIOJIBb30BaTh AJIEKTPOHHBIE TAONMIBI A7 00paOOTKH, aHalnM3a U BU3YaJM3allMM YHCIIOBBIX
JAHHBIX, B TOM YHCJIE C BBIJEICHHEM JAuara3oHa TaOJauIbl U YHOPSAJOUYMBAHUEM (COPTHPOBKOM)
€ro 3JIEMEHTOB;

® CO3/JaBaTh U NMPUMEHATH B AJICKTPOHHBIX TabauIax GyHKIIMU U MeTO bl paboThl Pandas

® [IOHUMAaTh ClIeNUATN3AIUI0 PabOTHI «JlaTacaeHTUCTaY;

® OIEpPUPOBATh OCHOBHBIMU MOHATUSMU UCKYCCTBEHHOTO MHTEIJIEKTa U MATUHHOTO OOyUYeHUs;

¢ [IOHUMAaTh PA3HUILY MEXAY 3aBUCHMBIMU M HE3aBUCUMbBIMU TIEPEMEHHBIMU;

® CTPOUTH JIMHEWHbIE MOJCIIH,

e paboTaTh C perpeccuei;

e oaOUpaTh MapamMeTpsl U TUIEepIapaMeTpbl MOJIEIH;

® [PUMEHSTh METOJ HAUMEHBIIINX KBaPATOB.

K xonny o0yuenns B 9 kiacce y o0yqaromerocsi 0yayT c(popMHpPOBaHBI CJCAYIOIIHE YMECHHUS:

e pa30uBaTh 3a7aud Ha MOJ3aJaud; CO3AaBaTh U OTJIAXUBATH MPOTPaMMbl HA COBPEMEHHOM SI3bIKE
nporpamMmupoBanus obmiero HazHaueHus (Python, C++, Java, C#), peanusyromiue aaropuTMbI
00pabOTKH YMCTIOBBIX TJAHHBIX C HUCIIOJIb30BAHUEM MOANIPOrpaMM (TIporeayp, GyHKIIH);

® COCTaBJITh U OTJIAXHUBATH MPOTPAMMBl Ha COBPEMEHHOM S3bIKE MPOTrPAMMUPOBAHUS OOILETO
Ha3HA4YeHUS U3 MPUBEAEHHOIO BBIIIE CIHCKA, pPEATU3YIOIIUE HECI0XKHbIE PEKYPCHUBHBIE
QITOPUTMBI,

® COCTaBJSTh U OTJIAXHUBATH MPOTPAMMBI Ha COBPEMEHHOM S3BIKE MPOTPAMMHUPOBAHUS OOIIETO
Ha3HA4YEeHHS U3 MPUBEIEHHOTO BBILIE CIUCKA, PEANM3YIOIINE aITOPUTMbl COPTUPOBKHA MACCHBOB,
JIBOMYHOTO MOUCKA B YIOPSAOUYEHHOM MAacCCHUBE;



COCTaBJIATh M OTJIAXHMBATH NPOTPAMMbl Ha COBPEMEHHOM S3bIKE MPOTPAMMHUPOBAHHS OOIIETO
Ha3HAYEHUS U3 MPUBEAEHHOTO BHIIIE CIMCKA, PEATH3YIOUINE OCHOBHBIC aJTOPUTMBI 00pabOTKU
JBYMEPHBIX MACCHUBOB (MaTpul]): 3all0JIHEHUE JBYMEPHOI'O MacCHBa CIy4allHBIMM YHUCJIAMU U C
WCTOJb30BaHUEM (OPMYJI, BBIUUCIEHHE CYMMBI 3JIEMEHTOB, MAaKCUMAJIbHOIO W MHHHUMAJIBHOTO
3HAYEHUH 3JIEMEHTOB CTPOKHU, CTOJIOLIA, AUaIa30Ha, IOMCK 3aJaHHOIO 3HAYEHUS;

COCTaBJIATh U OTJAXHUBATh MPOTrpaMMbl HAa COBPEMEHHOM fA3bIKE IMPOTrPaMMHUpPOBAHHUS OOIIETrO
Ha3HAYEHUS U3 MPUBEAEHHOTO BBIIIE CIMCKA, PEATU3YIOIIHUE MPOCTbIe MPUEMBI JUHAMUYECKOTO
MIPOrpaMMHUPOBAHMS;

BBIOMpATh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBHHU C TOCTABICHHOH 3a1aueii (TaOIuUIB,
CXeMBbl, Tpa(uKH, AuarpaMMbl) C HCIIOJIB30BAHHEM COOTBETCTBYIOIIUX HPOTPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX;

UCIOJIb30BaTh JJIsi O0OpaOOTKM MJAHHBIX B OJIEKTPOHHBIX TaOMUIAX BCTPOEHHBIE (YHKIMU
(cymMMupoBaHHE U TIOJCYET 3HAYCHHM, OTBEUAIOLUX 3aJaHHOMY YCJIOBHIO);

HCIIOJIb30BaTh sl OOpaOOTKM JaHHBIX B 3JEKTPOHHBIX TaOJIMIAaX BCTPOEHHBbIE (YHKLIHU
(cymMupoBaHHE U TIOJCYET 3HAYCHUM, OTBEUAIOLUX 3aJaHHOMY YCJIOBHIO);

YMETb CTPOUTD JTUHEHHbBIE MOJIENIN U paboTaTh C IMHEHHON perpeccueit;

NPUMEHSITh METOJbl: METOJ HaMMEHbIIUX KBAJpaTOB, METOJ TPAJUEHTHOTO CITyCKa,
KpOCBaJIMIaIus;

CTPOUTH pelIatoIIie JepeBbs;

oOyuaTh U niepeoOyuyaTh Mojeu. [loHumars kakast MOJIyJb HE1000yUeHa;
OTIPEIeNIATh TOYHOCTh pe3yibTaTa 00y4eHUs MOJETH;

noAOupaTh MapameTpsl.

4. TemaTnueckoe NJIAHUPOBAHHE

8 KJIACC

n/a

Haumenosanue
paszesoB U TeM
MPOTPaMMBbI

KomnnuectBO uacos

Bcero

KonTpoJibHbie
paboThl

[IpakTuueckue
paboThI

DneKTpoHHbIE (IUPPOBHIC)
o0OpazoBaresbHbIC PECYPChI

3HaKOMCTBO C
HMCKYCCTBEHHBIM
WHTEJUIEKTOM

11

3

https://stepik.org/course/4852/promo
https://www.socrative.com/

MonaynbHas
pabota
«3HaKOMCTBO C
HCKYCCTBEHHBIM
HHTEJJICKTOM»

9 KVIACC

HanmenoBanue
pa3aeioB U TEM
MPOrpamMMbl

KonuuecTBo yacoB

Bcero

KoHnTtponbHsie
paboThI

[IpakTruueckue
paboThI

DnexTpoHHbIE (ITUPPOBLIC)
00pa3oBaTeNbHbBIE PECYPCHI

JIuHelHbIe
MOJIEIU U
peraronme
JIEPEBbS

17

3

https://stepik.org/course/4852/promo
https://www.socrative.com/

MonaynbHas
pabota




«JInneiinble
MOJCIH U
peraronme
JIEPEBbBSI»

5. Iloypo4Hoe NJIaHUPOBaHHE

8 kiacc
Ne | Tema ypoka KosmmuecTBo yacos ONEeKTPOHHBIE
n/m (uudpoBsbie)
Beero KonTtponsHble [IpakTnueckue 00pa3zoBaTeIbHbI
paboThl paboTsl € pecypchl
1. [Ipodeccus 1
«Data Scientist»
2. OCHOBHEIE 1
TTOHATHS MOy
«MckyccTBEHHBIM
WHTEJUIEKT U
MaITuHHOE
0o0y4eHHE»
3. 3aBUCHUMBIC U 1
HE3aBHUCHUMBIC
TepeMeHHEIE. KoOMIUICKT
4, Monenu. 1 uuGpoBbIx
TIHHeHHbIC 00pazoBaTeIIbHBI
MO/IEITH. X pecypcos (
LHOP),
5. Jluneiinas 1 1 IIOMEILEHHBIN B
perpeccusl. Enunyro
kosnekmuo [HOP
6. Meton 1 (http://school-
HaUMEHBIIHX collection.edu.ru
KBaJ[paTOB. /).
7. Meron 1 1
HaWMEHBIIIHNX
KBaJIpaToB.
[IpakTuka
8. [TapameTpsl 1
MOJenu
9. I'mnepnapameTpbl 1
MOJeNn
10. TectupoBanue 1

MOICIIN




11.

TectupoBanue
MOJEIU

12.

MonynbHas
paborta Nel
«3HAKOMCTBO C
HCKYCCTBECHHBIM
HHTEJUIEKTOM)

9 kaacce

No
/1

Tema ypoka

KonnuectBo yacos

Bcero

KonTtponsHble
paboThl

[IpakTnueckue
paboTsl

ONEeKTPOHHBIE
(uudpoBsbie)
00pa3zoBaTebHBI
€ pecypchl

JInHelHbIe
MOJICIIH.
JInnelHas
perpeccus.

Meton
HauMEHBIINX
KBaJIpaToB.
Teopus

Meton
HauMEHBIINX
KBaJIpaToB.
[IpakTuka

JIuneiinas
perpeccus
METOJ0M
I'PaJUECHTHOTO
ciycka. Teopus

JIunelnas
perpeccust
METOA0M
rpagueHTHOTO
cnycka. [Ipaktuka

Meton
HauMEHBIITNX
KBaJpaToB.
Pemenue 3amau.
Teopus

Meton
HaMMEHBIITNX
KBaJIpaTOB.
Pemenue 3amau.
[IpakTuka

Kowmriext
i ppoBBIX
00pazoBaTeIIbHBI
X pecypcoB (
LOP),
IIOMEIIEHHBII B
Enunyto
KOJUIEKIUIO
LHOP
(http://school-
collection.edu.ru

.




8. Meron 1 1
IPaMeHTHOTO
CITyCKa.

9. Pemenue 3amauy.

10. 3HAKOMCTBO C
pemarmumMu
JIEPEBBIMU.
Teopus

11. 3HAKOMCTBO C 1
peNIAOIIUMH
JICPEBBSIMH.
[IpakTuka

12. Pemaromue 1 1
JIEPEBBSI.
[IpakTnueckas
pabora.

13. Pemenne 3amau 1

14. OO6yuenue
MOJIEIH.

15. [TepeoOyuenme 1
MO/ICIIH.

16. Hemoobyuenue 1
MOJEINH.

17. KpocBanuBarus

18. MonynbHas 1 1
pabota
«JIuaelnbIC
MOJENU U
peraromne
JIEPEBBS»

6. Ilepedyenn (koguduKaTop) pacnpeeeHHbIX MO KJaccaM NMPoBepsieMbIX TPeOOBAHUN K
pe3yJibTaTaM OCBOEHHS MPOTrPaMMBbI U 3JIEMEHTOB €€ CO/Iep:KaHusA

8 KVIACC
Kon .
T IIpoBepsiembie NMpeIMeTHbIE Pe3y/IbTATh 0CBOCHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHusl
pe3yJibTara
2 ITo Teme «ArOpUTMBI U IPOTPAMMHUPOBAHUE
PackpeiBaTh ~ CMBICH ~ TOHSATHH  HUCIOJHMUTEIbY,  «AITOPUTM»,
2.1 «IIporpammay, MOHUMas pa3HUIly MEXy YIIOTPeOIeHUEM 3TUX TEPMUHOB
B OOBIJICHHOH peuu U B UHPOpPMATHKE
29 OnwuceIBaTh ITOPUTM PEIICHHs 3a/1aud PAa3IU4YHBIMU CIOCO0aMH, B TOM
qucye B BUJE OJIOK-CXEMBbI
23 CocTaBisTh, BBIIOJHATE BPYYHYIO H Ha KOMIBIOTEpE HECTOXKHBIE
QITOPUTMBI C HCIOJIb30BAHUEM BETBJICHUN M IIMKJIOB AJIs YIPaBJICHUS




HUCIIOJIHUTCIIAMU

24

Hcnonb30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3JIMYHBIX THUIIOB (YHCIIOBBIX,
JOTMYECKUX, CUMBOJIBHBIX), a TaKXe COJEp)KallUe HUX BBIPAXKECHUS,
HCII0JIb30BATh ONEpaTOp NPUCBAUBAHUS

2.5

Hcnonp3oBarh mpu  pa3pabOTKE MporpaMM JIOTHYECKHUE 3HAYCHHS,
OoIicpaly U BbIPAKCHHA C HUMU

2.6

AHaJII/ISI/IpOBaTI) HpeIIJIO)KeHHI)IG aJIFOPI/ITMI)I, B TOM YHCJIIC OHpGZ[GJI?[TI),
KaKue pe?:y.III)TaTI)I BO3MOKXHBI HpI/I 3aJaHHOM MHOXCECTBEC HNCXOIHBIX
3HAYEHUI

2.7

Co3maBaTh W OTJIAXHBATH MPOTPAaMMBI  HAa OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkomabHbIi
AnropuTMHUYeCKH  SI3BIK), peaNu3yromue HECIOXKHBIE aTOPHTMBI
00pabOTKM YHCIOBBIX JaHHBIX C UCTOJIb30BaHUEM IIUKIIOB U BETBIICHHIA,
B TOM YHCJIE€ PEATH3YIOIINE MPOBEPKY IEIUMOCTH OJTHOTO IEJIOTO YHhCiia
Ha Jpyroe, MpOBEPKY HATYpaJIbHOTO YHCJIa HA TPOCTOTY, BBIIACICHHS
uudp U3 HATYpaJIbHOTO YKCIa

9 KJIACC

Kox
NpoBePsieMoOro
pe3yjabTata

3

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

ITo Teme «AJTOPUTMBI U IPOTPAMMHUPOBAHHEY

3.1

PazouBats 3aaa4u Ha rnoasagadu, COCTaBJIATH, BBIIIOJIHATE BPYYHYIO U HA
KOMIIBIOTEPE HECIOXHBIC aAJITOPHUTMBI C HMCIIOJb30BAHUEM BGTBHCHHﬁ,
OUKIIOB n BCIIOMOT'aTCIIBbHBIX AJITOPUTMOB JJIA YIIpaBJICHUA
HUCITOJIHUTCIIAMUA

3.2

CocTaBisTh M OTJQXHUBATh MPOTPAMMBbl, pPEATU3YIOIIUE THUIIOBBIC
QIrOpPUTMBl  OOpaOOTKM  YHUCIOBBIX  TMOCJIENOBATENBHOCTEH  WIH
OJIHOMEPHBIX YHCIIOBBIX MAacCHUBOB (IIOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIM KOJIMYECTBA AJIEMEHTOB C 33/IaHHBIMHU CBOMCTBAMHU) Ha OJHOM
u3 sA3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[xoIbHBIA ANTOPUTMUYECKUN SI3bIK)

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

4.1

BeiOupare cnoco® TpencTaBieHHS JaHHBIX B COOTBETCTBHH  C
MOCTaBJICHHOW 3adadeld (TaOJWIBI, CXEMBbI, T'papuKH, IUArPaMMBbI) C
UCIIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

4.2

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA 06pa6OTKI/I, aHajin3a Hu
BU3YyAJIU3allU YUCIIOBBIX JAHHBIX, B TOM YHCIC C BbIACICHUCM
Jraria3oHa Ta6J'II/II_U>I U YIIOpAAOYUBAHUCM (COpTHpOBKOfI) €ro 3JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B DIEKTPOHHBIX TalOnuuax QGopmynsl uis
pacy€ToB C HCIOJIb30BAaHHMEM BCTPOEHHBIX apudmMeTnueckux (QyHKIMMA
(cymmupoBaHHE M TOJACYET 3HAYEHHUH, OTBEYAIOIIUX 33JaHHOMY
YCIOBMIO, cpeaHee apudMeTHueckoe, TMOMCK MAaKCUMalbHOTO H
MUHUMAaJILHOTO 3HA4yeHUus), aOCOIIOTHOM, OTHOCHTEIbHOM, CMEIIaHHOH
aZipecanyu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/II_IBI AJI1 YUCJICHHOTO MOJCIUPOBAHUA
B IMPOCTHIX 3aia4aX M3 pa3HbIX IMPCAMCTHBIX obOmacren




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Koxa
2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
ANTOpPUTMBI U IPOTPAMMHUPOBAHKE

2.7

S3wik mporpammupoBanus (Python, C++, Java, C#, 11IkoabHBINH ANTOPUTMHYCCKHIA
A3pik). CucteMa MporpaMMHUPOBAHUS: PEAAKTOP TEKCTa MpOorpamm, TPaHCIATOD,
OTJIATIUK

2.8

[lepemennas: Tun, ums, 3HaueHue. Llenble, BEIIECTBEHHbIE U CHMBOJIbHbBIE
NIEpEeMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAXKEHUS M TOPSAOK HX
BbruncieHus. Onepanyu ¢ 1eabIMU YUCIaMU: LIEJOYUCIEHHOE JeJICHUEe, OCTaTOK OT
nenenus. [TpoBepka JeIMMOCTH OJHOTO LIEJIOTO YUCiIa Ha APYroe

2.10

BerBnenusi. CocraBHble yCa0BHS (3allUCh JIOTHYECKUX BBIPAXKEHUH Ha M3y4aeMOM
sI3pIKE MporpaMMmupoBanusi). HaxoxaeHne MUHMMyMa U MakCUMyMa M3 JIBYX, TPEX
1 YeTBIpEX umncen. PenieHue KBaJpaTHOTO YpaBHEHMs, MMEIOLIErO BEIECTBEHHbBIE
KOpHH

2.11

HI/IaJ'IOFOBaSI OoTJagKa MmporpamMm: IOIIaroBO€ BBINMOJIHEHUE, IPOCMOTP 3HAYCHHI
BCINYHUH, OTJ'IZUIO‘—IHBIﬁ BBIBOJ, BBI60p TOYKH OCTAaHOBA

2.12

Huxn ¢ ycnmoBuem. Anroput™m EBKIMma Uisi HaXOXJIEHWS HAWOOJBIIEro OOIIETo
JENATEN JIBYX HATypajdbHBIX 4YHcell. Pa3OueHme 3amucy HATypaJbHOTO YHCIa B
MO3UIIMOHHOM CHUCTEME C OCHOBaHWEM, MEHBIIUM WM paBHbIM 10, HA OTIENbHbBIC

ugpbl

2.13

[ukn ¢ nepeMeHHON. AJITOPUTMBI MPOBEPKHU JAEITMMOCTH OJTHOTO ILIEJIOr0 YUCia Ha
Jpyroe, MpOBEPKH HATYPAIbHOTO YUCIIA HA TIPOCTOTY

2.14

O06paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TEPEMEHHEIE.
[MocumBosbHAs 00paboTKa cTpoK. [10CUET YacTOTHI TOSBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennbie hyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pE3yJbTaTOB padOThl aNrOpUTMa IMpH  33JaHHOM
MHO>KECTBE BXOJIHBIX JAHHBIX, OIpEICICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MIPUBOISALINX K JAHHOMY PE3YJIbTaTy

9 KJIACC

Kox
3

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
AJTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Paz0uenne 3aJa4d Ha 1oA3aJaydHu. CocraBiieHue AJIropuTMOB MU IIporpamMmm ¢
HCIIOJIB30BAHHUEM BeTBHeHHﬁ, HUKJIOB W BCIIOMOI'aTCJIbHbLIX aJI'OPUTMOB JIA
YIIpaBJICHUA WUCTIOJIHUTCIICM HWJIN APYTUMHA UCTIOJTHUTCIIIMU

3.2

TaGnuunble BennuuHbl (MaccuBbl). OHOMepHbIe MaccuBbl. COCTaBlIeHHE U OTIaKa
IpOrpamm, peaju3yrouX TUIIOBbIE aITOPUTMbI 00paOOTKH OJTHOMEPHBIX YHCIOBBIX
MAacCHBOB, Ha OJTHOM H3 SI3bIKOB IporpammupoBanus (Python, C++, Iackans, Java,
C#, llxonpHbIi ANTOPUTMHYECKMH SI3bIK): 3alOJHEHHE YHUCIIOBOIO MacCUBa
CIIyJYallHBIMM YHUCIIaMH, B COOTBETCTBUHM C (HOPMYIOH WMIM NMyTEM BBOJA YHCEII,
HAaXO0KJIEHHE CYMMBI JJIEMEHTOB MACCHUBA, JTMHEHHBINM MMOMCK 33JaHHOTO 3HAYCHUS B
MAacCHBE, MOJCYET DIEMEHTOB MAaCCHUBA, YIOBJIECTBOPSIOIIUX 3aJaHHOMY YCJIOBUIO,
HaXOXJICHNEe MHMHUMAJIHOTO (MaKCHUMaJbHOIrO) 3JeMeHTa MaccuBa. CopTHpoOBKa
MaccuBa




3.3

OOpaboTka TOTOKAa JaHHBIX: BBIYMCICHHE KOJMYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOTO, MHUHUMAIBHOIO W MAaKCHMAJIbHOTO 3HAYEHUS HIIEMEHTOB
IIOCJIEOBATEIBHOCTH, YAOBJIECTBOPSIOIIMX 38 JAHHOMY YCIOBHUIO

WudopmanimoHHbIE TEXHOJIOTHH

4.1

[lonsitue 00 »nMeKTpOHHBIX Tabmuuax. TWIBI JaHHBIX B SYEHKaX AIIEKTPOHHOU
Tabnuibl. PenaktupoBanne u popmarupoBanue Tadbnuil. Berpoennsie GyHKInM s
[IOMCKA MaKCMMyMa, MHUHUMYMa, CYMMbl U CpPEIHEro apu(pMeTHUYECKOTO.
CoprtupoBKka JaHHBIX B BblACJIEHHOM Juana3oHe. [locTpoeHue auarpamm
(rucrorpamma, Kpyromas JuarpamMma, TO4yedHas Jauarpamma). BpiOop Ttuma
JarpamMmmbl

4.2

[IpeobpazoBanue ¢opmyn mnpu komupoBaHuH. OTHOCUTEIbHAs, AOCOJIOTHAs U
CMeIIaHHas afpecanus

4.3

VYcioBHbIE BBIYMCIEHUS B AIEKTPOHHBIX Tabmunax. CyMMHpOBaHHE U TOJCUET
3HAYEHUH, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OonpmIMX HaOOPOB
JaHHBIX. Yucnennoe MOZCIIMPOBAHUC B DJICKTPOHHBIX Ta6J'[I/IIIaX

MMPOBEPAEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K PE3YJIIbTATAM

OCBOEHH S OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOT'O
OBIIETI'O OBPA3OBAHUSA

Kox

IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM pe3yJibTaTaM 0a30B0ro

NMPOBEPAEMOr0  YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl
TpeOOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

3HaTh (IOHUMATH)

Bnagenue ocHOBHbIMM NOHSTUAMU: HHPOpMAIUS, Iepeada, XpaHeHue U

1.1 00paboTka mMH(MOPMAIUHU, AITOPUTM, MOJAEIb, TU(POBON MPOIYKT M HX

HCITI0JIb30BAHUE JJI pCHICHUA y‘IC6HBIX M IIPaKTHYCCKHUX 3a1a4

VYMeThb

YMeHHe COCTaBIISTh, BHIIOIHATh BPYYHYIO M HA KOMITBIOTEPE HECIIOKHBIE
QJITOPUTMBI JUTSI YIIpaBJIeHUs UcroHUTeNsIMU (Yepenaiika, YepTéxHUK 1
Jpyrue); co3/1aBaTh M OTJIAXHBATH MPOTPaMMbl Ha OJHOM W3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkoabHbIi
AJITOPUTMHYECKUI ~ SI3BIK), peaM3yrOIIUe HECIOXKHBIC —aJIrOPUTMBI

2.5 06pa6OTKI/I YHCJIOBBIX AAHHBIX C HMCIIOJIB30BAHUEM IIMKIIOB U BeTBHCHHﬁ;

yMeHHE pa30uBaTh 3aJaydl Ha IM0/3a/la4M, HCIOJIb30BaTh KOHCTAHTHI,
NEPEMEHHBIC U BBIPAKCHUS PA3IUYHBIX THUIIOB (YHCJIOBBIX, JIOTHYECKHX,
CHUMBOJIbHBIX); aHAIM3UPOBATh MPEIJIOKCHHBIM AITOPUTM, OIPEACIATH,
KaKUe€ pEe3ylbTaTbl BO3MOXHBI MIPU 33JaHHOM MHOKECTBE HCXOJHBIX
3HAUCHUH

YMeHue 3anucarh Ha HN3Yy4acMOM A3BIKEC IMMPOTrpaMMHUPOBAHUA AJITOPHUTMBI
IMPOBEPKHU ACIUMOCTH OJHOI'0 MCJIOro 4Yucjla Ha JApyroe, IMPOBCPKU

2.6 HATYpaJIbHOTO YHCJIa HAa MPOCTOTY, BbIAENEHUs HU(P U3 HATypaIbHOIO

qucia, TTIOHUCK MaKCUMYMOB, MHUHUMYMOB, CYMMBI YHUCIOBOM
MMoCJaCcaJ0BaTCIbHOCTHU

2.9

YMeHue BBIOMpaATh CMOCOO IMPEJCTaBICHUS JaHHBIX B COOTBETCTBHM C
MOCTaBJICHHOM 3amayeil (TaOmuIbl, CXeMbl, Tpaduku, IuUarpamMMmbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH
JAHHBIX




2.10

YMmenue ¢GopMann30BaTh U CTPYKTYPHPOBATH MH(POPMAIUIO, UCIIOIB3Ys
JJIEKTPOHHBIC TAONMUIBI JUIsi OOpaOOTKH, aHaun3a W BU3YalIM3aIUH
YHUCIIOBBIX JTAHHBIX, B TOM YHCJIE C BBIJCICHUEM JHarma3oHa TaOIuIpl
YIOPSA0YMBAHUEM (COPTUPOBKOM) €ro AIIEMEHTOB; YMCHHE MPUMEHSTH B
AMEKTPOHHBIX Tabnwmax (OpMyIbl sl Pacd€TOB C HCIIOJIB30BAHHEM
BCTPOCHHBIX (QYHKIWN, aOCONIOTHOW, OTHOCHUTEIBHOW, CMEIIaHHOW
aJipecaliiy; HCIOJB30BAaTh DIEKTPOHHBIE TAOMHMIBI Ui YHCICHHOTO
MOJICTTUPOBAHUS B IPOCTHIX 33/1a4aX W3 Pa3HBIX MPEIMETHBIX 00JIacTeit

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
NHP®OPMATHUKE

Kox

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
AJTOPUTMBI ¥ IPOTPAMMHUPOBAHKE

3.1

CgoiictBa anmroputma. CrocoObl 3amucu aiaropurma (CJIOBECHBIA, B BHUJIE OJIOK-
CXEMBI, IPOTpamMMa).

CocraBiieHre alroOpuTMOB U MPOrPaMM C HCIIOJIb30BAHMEM BETBJIECHHM, IIUKIIOB U
BCIIOMOTATENbHBIX ~ QJITOPUTMOB s ynpaBieHus wucnoinurenem (Pooor,
Uepenamika, YepTé&xHuk u napyrue). BolmogHeHWe anropuTMOB BpYyYHYIO U Ha
KOMITIbIOTEpE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
AnropuTMHUUYeCKHi S3BIK).

CucreMa mporpaMMHPOBaHUS: PEAAKTOP TEKCTa IPOTPAMM, TPAHCISATOP, OTIATIHUK.
[lepemennas: Tum, wuMmsi, 3Ha4yeHue. llenmble, BeIIECTBEHHBIE W CHUMBOJIBHBIC
nepeMeHHbIE.

Omneparop mnpucBamBaHus. ApUPMETHYECCKHE BBIPAKCHHS W TOPSAOK  HX
BbIaucieHus. Oneparyu ¢ IeJbIMA YUCIIaMU: [EJIOYUCIIEHHOE JIeJICHHE, OCTATOK OT
nenenus. BerBienus. CocTaBHBIC YCIOBHUS (3aIMCh JIOTUYECKUX BBIPAKCHUN Ha
U3y4aeMOM SI3bIKE ITPOrpaMMHpoBaHus). HaxoxaeHne MUHUMyMa

¥ MaKCHMyMa W3 JIBYX, TPEX M YeThIPEX umcel. PerieHne KBaapaTHOTO ypaBHEHUS,
UMEIOIIIETO BeIIeCTBeHHbIe KOpHH. Llukn ¢ ycmoBuem. Anroput™m EBrimma s
HAXOXKJCHUS HAWOOJIBIIEr0 OOILIero JEeNUTENs JBYX HATYPAJIbHBIX YHCEIL
Paz0Ouenue 3amvicu HATYypaJbHOTO YMCIA B MO3WUIIMOHHON CHUCTEME C OCHOBAHHEM,
MEHbIIUM WM paBHeIM 10, Ha oTaenbHble nUGPBL. [lukn ¢ mepeMeHHOH.
AJITOPUTMBI TIPOBEPKHU JICTMMOCTH OJHOTO IIEJIOT0 YHCIa Ha JIPYroe, MPOBEPKH
HATYPAJIBHOTO YHUCIIA HA IPOCTOTY

3.3

OO0paboTka CUMBOJIBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) TEPEMEHHBIE.
[MocumBosibHAst 00paboTKa cTpoK. [10ICUET YacTOTHI TOSBJICHUSI CUMBOJIA B CTPOKE.
Berpoennbie pyHkuuu s 06paboTKU CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX —PE3YJIbTaTOB pabOThl  aNropuTMa MpH  JaHHOM
MHOKECTBE BXOJHBIX JAaHHBIX, OINPEICIECHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IPUBOJSALINX K JAHHOMY PE3yJbTaTy

3.5

TaGnuunble BenuunHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. COocTaBIEHUE U OTIIA/IKA
IporpaMM, peaau3yIoIuX TUIIOBbIE AITOPUTMbI 00pa0OTKH OJHOMEPHBIX YUCIOBBIX
MacCHBOB, Ha OJIHOM M3 53bIKOB mporpammupoBanus (Python, C++, [Tackans, Java,
C#, llxonpHBIE ANTOpPUTMHUYECKHH SI3BIK): 3allOJIHEHHE YHCIOBOTO MacCHBa
CIIyJYallHBIMM YHUCIIaMH, B COOTBETCTBUHU C (HOpMYIOH HIM MyTEM BBOAA YHCEN,
HAaxO0KJICHHE CYMMBI 2JIEMEHTOB MACCHUBA, JIMHEHUHBIN IIOUCK 3aJJaHHOIO 3HAYEHHUS B
MAaCCHUBE, MOJCYET JIEMEHTOB MACCHBA, YAOBJIECTBOPSIOIIMX 3aJaHHOMY YCJIOBHIO,




HaXO0JICHHE€ MHUHUMAJIBHOTO (MaKCHMAaJbHOTO) 3jemMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboOTKa MOTOKA JAHHBIX: BBIYHCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apn(i)MeTqucxoro, MHHUMAJIBHOTO MW MAKCHMAJIbHOI'O 3HA4YCHHA JJICMCHTOB
II0CJIEOBATEIBLHOCTH, YJOBJIETBOPSIIOIINX 3aJAHHOMY YCIOBHUIO

WubopmanioHHbIE TEXHOJIOTHH

4.4

Tunel JaHHBIX B SYEWKaX OJCKTPOHHOW TaOmuiel. PemakTupoBaHue w
dbopmarupoBanue Tabmul. BcrpoeHHBIE (QYHKIHMH JUIS  TIOWCKA MaKCUMYyMa,
MUHUMYyMa, CyMMBI W cpenHero apudmermyeckoro. CopTHpOBKAa JaHHBIX B
BBIJICJICHHOM Juana3zone. Iloctpoenue sgumarpamMm (TUCTOrpamma, KpyroBas
ouarpaMma, TodedHasl auarpamma). Beibop tuma amarpammbl. [IpeoOpa3oBanwme
dhopmyn npu konupoBaHur. OTHOCHUTEbHAS, A0COTIOTHAS U CMEIIIaHHAS aJIpecalfus

4.5

VYcrnoBHbIE BBIYMCIEHUS B AJEKTPOHHBIX Tabmuuax. CyMMHpOBaHUE U TOJCUET
3HAUEHUH, OTBEYAIOIIMX 3aJaHHOMY ycioButo. OOpaboTka Oo0sbIIMX HaOOPOB
JaHHBIX. Yucnennoe MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax

7. Y4eOHO-MeTOoANYEeCKOe o0ecnmeueHue

OobsazamenvHble yueOHble Mamepuavl 01 y4eHUKa

1. Cair K. O. IlonsxoBa — MeTOAMYECKHE MATEPHAIIBI, TPE3ECHTAIINH, YJIEKTPOHHOE TIPUIIOKEHUE

k YMK. — URL: https://kpolyakov.spb.ru
2. YMK «Mudpopmatuka. 7-9 xmacce» (K. 1O. IlonmsxoB, E. A. EpemuH) : MaTepuaisl
m3narenbeTBa «lIpocsemenuey». URL: https://prosv.ru

Memoouueckue mamepuanwl 01a yuumens
KommexT mudpossix oOpazoBarenbHbiXx pecypcoB ( LIOP), momenierHsiii B EnnHyro KOUIeKIHio
LIOP (http://school-collection.edu.ru/).

Hudghposwvie oopazosamenvnuie pecypcot
1. Equnas kosutekius mudpoBeIx 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru;

2. Exaunoe okHO mocTymma K 06pa3oBaTelibHBIM pecypcam http://window.edu.ru;

3. Ypoku — koHCHeKTh WWW.pedsovet.ru;

4. ®depepanbHbiii mopran «Poccuiickoe oopaszosanue»_http://www.edu.ru/;

5. @deaepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB (PLIMOP)
http://fcior.edu.ru;
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