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IMosicHUTeIbHAA 3ANMCKA

JomnonuurensHas obmeoOpa3oBarenbHas (oOmiepa3BuBatomas) nporpamma «lckyccTBeHHBIN
WHTEJUICKT W MallMHHOe oOydeHue» pa3paboTaHa B COOTBETCTBUU CO CIICAYIOIIMMH HOPMATHBHO-
MIPAaBOBBIMU aKTAMM:

- ®enepanbhblif 3akoH oT 29 nexabpst 2012 r. Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit
denepanuny.

- ®enepanpublii 3akoH Poccuiickoit enepanuu ot 14.07. 2022 No 295-03 «O BHEceHUHN
n3meHeHui B denepanbhplii 3akoH «O0 o6pa3zoBanuu B Poccuiickoit denepamnumny, Konneniuys pa3Butus
JOTIOTHUTEBHOTO oOpa3oBanus nereit 1o 2030 roga (pacnopspkenue IlpaBurensctBa PO ot 31 mapra
2022 r. N 678-p).

- [Topsimok  mpuMEHEHUsT OpraHU3aAlMsIMHU, OCYIISCTBIISIIOIIMMU  0Opa30BaTENIbHYIO
NeSITeNIbHOCTb, JJIEKTPOHHOTO OOy4YeHHUs, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH TpHU
peanmzanuu  00pa3oBaTENbHBIX Mporpamm (mpuka3 MuHucTepcTBa 00pa3zoBaHusi U Hayku PO or
23.08.2017 r. Ne 816).

- [Topsimok  opraHW3alid W OCYIICCTBIICHUS 0Opa30BaTEIbHOW JIEATCIIBHOCTH  IIO
JIOTIOJIHUTEBHBIM ~ 00111€00pa30BaTebHBIM — MporpaMmaM  (Tipuka3 MMHHCTEpPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 27 utonst 2022 Ne 629).

- [Topsmok opranu3anuu ¥ OCyIIECTBICHUS 00pa30BaTENbHON NESTEIBHOCTH MIPH CETEBOM
dbopMe peanmmzanuu  00pa3oBaTCIBHBIX MporpamMMm (Tpuka3 MUHUCTEpCTBA HAYKH U BBICIIETO
obpazoBanus PO u Munucrepctsa npocsemienus PO ot 5 arycra 2020 r. Ne 882/391).

- [Mpodeccuonanbubii cranmapt «llemaror JOMOJHUTENBHOTO O0Opa30BaHUS JETCH H
B3pOCIBIX» (YTBEpKAEH nmpukazoM MunuctepctBa Tpyna Poccun ot 22 centsaopst 2021r. Ne 6 652H).

- Meroaunueckue PEKOMEH1alluu o MIPOEKTUPOBAHUIO JOTIOJTHUTEBHBIX
o0lIepa3BUBAIONINX MPOrpaMM (BKJIIOYAs Pa3HOYPOBHEBBIE MPOTrpamMmbl) (IMHUCHbMO MHHHCTEPCTBA
obpazoBanus 1 Hayku PD ot 18.11.2015 roga Ne 09-3242).

- MeTtoaudeckue pekoMeHAanuu ais cyobekToB Poccuiickoit denepanuu 1o BOIpocaM
peayin3alii OCHOBHBIX U JOMOJIHUTENIBHBIX 0011e00pa30BaTeIbHbIX NPOrpaMM B ceTeBOil Gopme (YTB.
MUHHCTEpCcTBOM MpocBemeHust PO 28 uronsa 2019 rona Ne MP-81/02BH).

- CaHuTapHO-3MUAEMHUOJIOTUYECKHE TPEOOBAHMS K OpraHU3aIMsIM BOCIIUTAHUS U OOyUEHUS,
oTapixa © o3nopoBieHust gereir u momoxaexu CII 2.4, 3648-20 (moctaHoBnenue [naBHOTO
rocyapcTBeHHoro canutapHoro Bpaya P® ot 28.09.2020 r. Ne 28).

- YcraB MyHUIIMTTaTBHOTO OFO/IKETHOTO OOIIe00pa30BaTeIbHOTO YUPEKACHHUSI THMHA3HH
Ne 5.

- JlokanbHbIe aKThl, perjJaMEeHTUpYIoIue o00pa3oBaTeibHyl0 AesdTensHocTh MBOY
ruMHa3ust Ne 5.

Hanpaenennocms npozpammsl - Texandeckas. OOydeHue 1o MporpaMMe CO3/IAeT YCIOBUS IS
mpo(ecCHOHATLHOTO CaMOOIIPEICTICHHsI, PAa3BUTUSL TMO3HABATEIbHOW AaKTUBHOCTH U TBOPUYECKOMN
camopeau3ay 00 yJaroIIiXcs.

B ocHOBY mporpaMMbl 3a70K€H TPHUHIIUAI CUCTEMATHMYHOCTH U TOCIIEOBATEILHOCTH 3HAHUU,
KOTOPBIH 3aKJIF0YaeTCs B M3yYeHUH y4eOHOTO MaTepraia B IMOCIe0BaTeIbHOCTH, OTPAXKAIOIIEH JIOTHKY
TEXHHUYECKUX HAyK, XOJ| TEXHOJOTHYECKOro IMpollecca, 3aKOHOMEPHOCTH  (OpPMUPOBaHUS
TEXHOJIOTUYECKAX YMEHHI W COOJIIOJICHHN HAaBBIKOB. M3ydeHHe MOCIEAYIONIero y9eOHOTO MaTrepuasa
CTPOUTHCSI Ha OCHOBE YCBOCHHS MpEABIAYIIEero. [IpUHIMI CHCTEeMAaTUYHOCTH M TOCIEI0BATEIbHOCTH
BOIUIOMIACTCS. B CTPYKType NpPOTPaMMBI M OpTaHU3allMi O00pa3oBaTeIbHOTO TMpolecca B YacTh
CHUCTEeMAaTUYECKOTO TOBTOPEHUS U OOOOIIEHHsS] M3YYEHHOTO Y4eOHOro MaTepuaja MOocie YCBOCHHs
OTACIIBHBIX TEM W pasacioB MporpaMMbl; ITOCTCIICHHOIO YCIOXHCHHUSA TPAKTHYCCKHUX pa60T;
ACMOHCTpallu MCKIPCIMCETHBIX CBsI3cH B pemiCHUU 3aJa4 UCKYCCTBCHHOI'O HMHTCJIJICKTA. HporpaMMa
BKJTIOYAET Y4eOHBI Marepuai ABYX YPOBHEH CIIO)XKHOCTH — OCHOBHOTO WM TPOJIBUHYTOTO (MaTepHaIIbI
MOBBIIICHHOT'O YPOBHA CHO)KHOCTI/I). OcHoBHOI YPOBCHb MO3BOJIUT COCTABUTH ICPBUYHOC IMOHUMAHHUC
NpeaMEeTHOW 00acTh, pa3o0parhesi B KiaccaxX pemlaeMbIX 3aiad, MCIOJIb3YEMbIX METO/aX PEIIeHHUs,
00JIacTsIX TPWIOKEHUS pe3yabTaTOB, MO3HAKOMHUT C S3BIKOM IporpamMmupoBaHus [IMTOH u ero



O6ubnuorekaMu, HEOOXOAUMBIMU JJISI CO3JAaHUSI MCKYCCTBEHHOTO0 MHTEJUIeKTa. OCBOUTH 3TOT yPOBEHBb
MOTYT y4Yallluecs C HaydajJbHbIM YPOBHEM KOMIIETEHUUH M0 WHGOpMaTHKE U MPOTrpaMMHPOBAHUIO.
[IpoaBUHYTHI ypOBEHB SIBIISIETCA MPOAOIKEHUEM OCHOBHOI'O YPOBHSI M HAlpaBJI€H HA 3HAKOMCTBO C
COBPEMEHHBIMU TEHJICHIIUSIMU B chepe UCKYCCTBEHHOTO MHTEIUIEKTa U MAIIMHHOTO OOyuYeHus, a TaKkKe
pernieHreM mpoeCCHOHATBHBIX 3a/1a4 10 00padOoTKe OONBINKX JaHHBIX. J[J1s1 ero 0CBOCHUS HEOOXOAMMBI
3HaHUS OCHOBHOI'O YPOBHS IO MPOTpaMMHUPOBAHUIO Ha IIMTOHE M OCHOBHBIX MOHATUM B TEXHOJOTHUU
MCKYCCTBEHHBIN MHTEIJICKT U MAIIMHHOE 00y4eHUeE.

Axmyanbhocms TporpaMMbl OOYCIIOBJIEHA IMEPEYHEM MPUOPUTETOB M MEPCIEKTUB HAy4YHO-
TexHojoruueckoro pasutus Poccuiickoit ®enepauuu, nepeuucieHHblXx B CTpaTeruu Hay4HO-
TexHoJoruueckoro passutus Poccuiickoit ®epepanuu, rie cozgaHue cucreM oOpabOTKU OOJIbIIUX
00bEMOB JaHHBIX, MAIIMHHOTO OOy4YeHHS M HWCKYCCTBEHHOTO MHTEIJICKTa Ha3BaHO B YHUCIE
IIPUOPUTETHBIX HAMNPABICHUN Hay4yHO-TEXHOJOrm4yeckoro passutusi Poccuiickoii ®enepauuu Ha
ommwxkaiimme 10-15 ner.

[Iporpamma HarlesieHa Ha penieHue 3aj4ad, onpeaeseHHbx B CTpaTeruu pa3BUTHs BOCIIUTAHUS B
Poccuiickoit ®enepanun Ha nepuoa 1o 2025 roga ot 29 mas 2015 r. Ne996-p., HampaBieHHBIX Ha
TPYJI0BOE BOCIHUTAHUE U MPOECCHOHATBHOE CaMOONPEIEIICHNE PeaTu3yeMoe TOCPEACTBOM COACHCTBUS
poeCCHOHATTLHOMY CaMOOIIPEICICHUI0, MPHOOMICHNUS JAeTell K COUMAIBbHO 3HAYMMOU AESITEIbHOCTH
JUIS OCMBICIIEHHOTO BbIOOpa mpodeccun. ConepskaHue Mporpammbl cocoOCTBYeT (HOPMHUPOBAHUIO
U(ppPOBOM, TEXHUYECKOH M TEXHOJOTHYECKOW TPAMOTHOCTH OOYYAIOIIMXCS, a TaKXKe IO03BOJISIET
ydaluMcsl TONYyYUTh IMPEJICTaBICHHE O 3HAYUMOCTH MAIIMHHOTO OOyYeHHS M HMCKYCCTBEHHOTO
WHTEJUIEKTa B COBPEMEHHOM MHpPE M C OCOOCHHOCTSAMH NPO(PECCHOHAIBHOW IESITEIBHOCTH B ITHX
HaIlpaBJICHUSIX.

Hoeu3na nporpaMmMbl COCTOUT B TOM, YTO OHa pa3paboTaHa ¢ y4E€TOM KOMIUIEKCHOI'O IOJX0/a,
O00BEIMHSIONIETO OCHOBHBIE 3HAHUS M HaBBIKU, KOTOPbIE HEOOXOAMMBI CIIEIIHAUCTY B chepe 00padoTKu
00JbIINX JaHHBIX: A3bIK Python, MaTremaTuky /uisi aHanu3a JaHHBIX, AITOPUTMBI U METOJIbl MAIIMHHOTO
00y4eHHUsl, COBpeMEHHbIE HEMPOCETEeBbIE APXUTEKTYPHI.

Omauyumensnaa o0codeHnocmy TIPOTPAMMbl 3aKIIIOUAETCS B JEATEIBHOCTHOM TMOAXOAE K
00y4YEeHHIO U MPAKTUKO-OPUEHTHPOBAHHOCTBIO. J[eATeIbHOCTHBIA MOIXO0/ peann3yeTcsl B OpraHu3aluu
3aHATHI C UCMOJIb30BAHUEM AKTUBHOM CaMOCTOSTEIIbHOM IMO3HABATENILHOMN IEATEIbHOCTH IIKOJIBLHUKA 110
OCBOEHHIO yuyeOHOro mMarepuana. [IpakTHKO-OpHEHTHPOBAHHOCTH MPOrpaMMbl 00YCIIOBJIEHA OOJIBIINM
KOJIMYECTBOM 3aJlaHHil, HampaBiIeHHbIX Ha (OPMUPOBAHME MPAKTUYECKUX YMEHUH U HaBBHIKOB B
npoeCCHOHATLHON JeATeNbHOCTH crenuanucra ¢ chepe VCKyccTBEHHBIH HMHTEIUIEKT UM MAIIWHHOE
oOyueHue, a 4YacTb 3aJlaHUi MPOTrpamMMbl SBJISIOTCA HCCIEJOBATEIbCKUMU MHHHU TPOEKTaMH,
OpPUEHTUPOBAHHBIMU Ha CO3/IaHUE KOHKPETHOTO MIEPCOHAIBHOTO MPOIYKTa.

OCHOBHBIMH TUJAAKTUYECKUMU IPUHLIUIIAMH [TPOTPAMMBI SIBJISIOTCS TIOCTYITHOCTD M HATJISTHOCTD,
MOCJIEeI0BATENbHOCTh U CHUCTEMAaTHYHOCTh oOyuyeHus. [IporpamMma OCHOBBIBaeTCS Ha JIOCTYIHOCTH
MaTepuasa U MOCTpOoeHa Mo MPUHIMITY «OT MPOCTOrO K CIOKHOMY». O0yuaroniyecst IpoxosT MyTh OT
IPOCTOTO K CIOKHOMY, C YYETOM BO3Bpara K IpOiIeHHOMY MaTepually Ha HOBOM, 0ojiee CIIOKHOM
TBOPYECKOM ypoBHE. TemaTuka 3aHATHNA pa3HOOOpa3Ha, YTO CMOCOOCTBYET TBOPUECKOMY Pa3BUTHIO U
camopeanu3zauuu. OOyueHre CTpOUTCS TaKuM 00pa3oM, YTOOBI ydYallHecsl YCIHEIIHO YCBOWIIHM MPUEMbI
paboTel B cpeae mnporpammupoBaHus [IMTOH, HayywiIuch YWTaTh M TIOHUMAaTh  aJTOPUTMBI
HckyccTBEeHHBI HMHTEIUIEKT W MAaIIMHHOE OOyueHHe, a 3aTéM W CO3/aBaTh CBOM JUIS pEIICHUs
MpaKTUYeCKUX 3afad. Takum oOpazoM mocTeneHHO (GOpMUPYETCS CUCTEMa CIENHUaIbHBIX HABBIKOB U
yMeHui, hopMupyercs HHTEpeC K TBOPUECTBY U CAMOCTOSITENIbHON paboTe.

Iledazozuueckasn uenecoodpaznocmsp TPOTPAMMBI COCTOMT B BO3MOXHOCTH pealn3aluu
yyallUMHUCST HMX HHTEpecoB B chepe HHGPOPMALMOHHBIX TEXHOJOTMH IO CO3AAHUI0 IPOEKTOB
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHUs, a OJy4€HHbIE 3HAHUsI, YMEHUS U HABBIKM MOTYT
OBITh HAaIIPaBJICHbI HA UX CAMOOIIPEICIICHUE.

B npouecce peanu3anuu nporpaMMbl ydamyuecs 3HAKOMSATCS C COBPEMEHHBIMH TEXHOJIOTHSMU
00paboTKH OOJBIINX MAaCCUBOB JJAHHBIX, a TAK)KE PA3BUBAIOT IPAKTHUECKUE HABBIKH, B TOM YHCJIEC HABBIK
ITIOCTAaHOBKH MBICJIEHHOTO SKCIIEPUMEHTA.



ILlenv npozpammout: hopMupoBaHue y 00yUaIONTNXCSI KOMITIETEHITUN, TO3BOJISIOIINX UCTIONB30BaTh
COBpEMEHHBIE TMPOTrPaMMHBIE CPEICTBA W AITOPUTMBI JJIsi aBTOMATHU3allMM PabOYMX IPOLECCOB IO
s dexTrBHON 00pabOTKE OONBIINX MACCUBOB JTAHHBIX WHTEIUIEKTYaTbHBIMA CHCTEMAaMH.

3aoauu npozpammot

Obyuarowue:

- (bopMUpOBaHHE MPEACTABICHUN O TEXHOJIOIMHU UCKYCCTBEHHOTO MHTEIJICKTa U €r0 MeCcTe
B COBPEMEHHOI 00111eCTBE;

- dbopMUpOBaHME  HABBIKOB  JIOTUYECKOTO  MBIIUIEHUS,  HEOOXoaumMoro s
npoeCCUOHATLHOM IeATEFHOCTH B COBPEMEHHOM OOIIECTBE;

- (dbopMupoBaHNE KOMIIETEHIIUH B chepe MaTeMaTUUECKOT0 aHAINM3a U JIMHEHHOH anreOpsl,
HEOOXOAMMBIX JUIS aHAJIN3a JaHHBIX;

- O3HAKOMJICHUE YYaIIUXCS C aJrOPUTMaMU U MOJEJISIMUA UCKYCCTBEHHOT'O MHTEJUIEKTA JIJIs
peleHus 3a/1a4 MalllMHHOTO O0YYeHHUs CPEACTBAMU SI3bIKa MporpaMmmupoBanus [1urow;

- dbopMUpOBaHHE yMEHHUI TOCTPOCHHUS HEHPOHHBIX CETed CpeACTBAMU  CHCTEM
IPOTPaMMHUPOBAHUS TSl PEIICHHS 33]]a9 KOMITBIOTEPHOTO 3PEHUS;

- Pazsusarowue:

- pa3BUTHE HHTEpeca K MHPOPMATUKE U WHPOPMAIIMOHHBIM TEXHOJIOTHUSAM, U, B YACTHOCTH,
K TEXHOJIOTUH UCKYCCTBEHHBIN MHTEIIEKT U MAllIMHHOE 00Y4YeHUE;

- MOTHBHPOBaHME K N3YUYEHHUIO HAYK €CTECTBEHHOHAYYHOTO UKJIA: (pU3HKH, MHPOPMATUKU

- (mporpamMMHpOBaHUE M aBTOMATH3WPOBAHHBIE CUCTEMBI MTPABJICHUS) 1 MATEMAaTUKH;

- pa3BuUTHE 00Pa3HOTO, ATOPUTMUYECKOTO U MAaTEMATUYECKOTO MBIIUICHUS, JTOTHYECKIX
CHOCOOHOCTEH ydanmxcs;

- pa3BUTHE YMEHHUS TIOCTAHOBKM TEXHUYECKOH 3amauu, cOopa W HU3yUeHHsS HYKHOU
uH(pOpMallUY, YMEHHE HaXOAWTh KOHKPETHOE pEIIEHHE 33JaYyd M OCYIIECTBISTh CBOW TBOPYECKUI
3aMBICET;

- pa3BUTHE CIOCOOHOCTH K CaMOCTOSITEIbHOM paboTe;

Bocnumamenvuvie:

- BOCIIUTaHHE YCUAYUBOCTH, YMEHUS IJIAHUPOBATH CBOIO JEATEIBHOCTh U JOBOJIUTH €€ JI0
KOHIIa;

- BOCIIUTaHHE UHTEpECa K YUCHHUIO;

- (hopMupoOBaHKE TBOPUYECKOTO MOAXO0a K TOCTABICHHON 3a/1aue;

- BOCIIUTAaHME MOTHBAIlMM YYaIlIUXCS K M300peTaTeiabCcTBY, CO3JIaHHIO COOCTBEHHBIX
MIPOTPAMMHBIX TTPOIYKTOB;

- ¢dbopMHUpOBaHUE MPEJICTABICHUS O TOM, YTO OOJBIIMHCTBO 3a/lad HMMEIOT HECKOJIbKO
peleHuit

- ¢dopmupoBaHrue NPOo(EecCHOHAIBHOTO CaMOOIpeeIeHus, MPUOOLIEHHe K COLHMAIbHO
3HAYUMOM JEATETLHOCTH ISl OCMBICJIEHHOTO BbIOOpa mpodeccum.

Bo3spacm oemeii, yuacmeyroujux é peanusayuu npozpammeur: 14-18 ner.

[TompoCTKOBEI BO3pacT XapaKTepHU3yeTCcsl 3HAUYUTENBHBIMH 3aTPYAHEHUSMH B YCBOCHHU
TEOPETUYECKHX, a0CTPAKTHBIX 3HAHHMH, CIIOCOOHOCTh K aOCTPAaKTHOMY MBILIUIEHUIO Y J€Ted TOJIBKO
dbopMupyercs, nepexoa 0T KOHKPETHOTO K a0CTPaKTHOMY MBIIIJIEHUIO MOXKET JJIUThCS ¢ 5 1o § Kiiacc,
MOSTOMY BH3yaJH3alMsl CIOXHBIX IPOLIECCOB 3HAUMTENFHO YIPOILIAeT BOCHPUATHE Marepuaiga |
CIIOCOOCTBYET €ro JIydlIeMy YCBOeHH0. [IepexoHbIi Tepro] OT JeTCTBA K B3POCIIOCTH XapaKTepU3yeTcs
NEPEeCTPOUKON OpraHM3Ma, CaMOOIPENEIEHHEM CBOETO MeCTa B OKpYXKAIOIIeM MHpE, pa3BUTHEM
NMPEIMETHBIX W METalmpeIMETHBIX KOMIIETCHIIMH, WHTEpecoB. B crapmieM MIKOJIFHOM BO3pacTe
3aKJIaJIBIBAIOTCSI OCHOBBI MOPAJIBHBIX M COLHUAIBHBIX YCTAHOBOK JMYHOCTH. [l yCTEUMTHOTO Y4YeHUS
TpeOyroTCsl TIepecTpoiika TI03HABAaTENFHOW JIEATEIIbHOCTH, HOBBIE CIOCOOBI YCBOGHHS 3HaHUM,
CaMOCTOSITENTLHOCTh. [IpOsIBIIsIETCSI CKIIOHHOCTH apTYMEHTHUPOBATh CYXKICHHUSI, IEJIaTh BHIBOIBI.

Jns nmereil crapmiero Bo3pacTa XapaKTEPHO CIOBECHO-JIOTMYECKOE MbIuIeHUEe. Bemyiei
JeSTeIbHOCTBIO 3TOTO BO3pAacTa SIBJISIETCS OOLIEHHE CO CBEPCTHUKAMH, C TMEAaroraMu, poauTeNs MU Ha
OCHOBE ONPEJEICHHBIX MOPAIbHO-3THUECKUX HOPM, HPABCTBEHHBIX YCTAaHOBOK, (QOpPMHUpPYETCS



MPEJICTABICHHE O COOCTBEHHOW JMYHOCTH, CO3IAIOTCS MPEATNOCHUTKH ISl TIOCTAHOBKU HOBBIX 3aj1ad,
MOTHUBAIIMH K JTalIbHEHIIIEeH COOCTBEHHOM TBOPYECKOM NESITEIIbHOCTH.

OOyueHue MO MpPOrpaMMe peIIaeT CIAEAYIOIIME 3a/layd: O3HAKOMJICHHE OOYYaromMXcs ¢
TEXHOJIOTUSIMU 00pabOTKH OOJBIINX MACCUBOB JaHHBIX, a TAK)KE Pa3BUTHE MPAKTUYECKUX HABHIKOB, B
TOM YHCJIC HaBbIKa TTOCTAHOBKU MBICIICHHOTO IKCIEPUMEHTA; MOOYXKICHUE JETe K CaMOCTOSTEIILHON
NesITeNIbHOCTH; (POPMHUPOBAHHE aHATUTHYECKOT0, A0CTPAKTHOTO U TBOPUYECKOT'O MBIIIJICHHSI.

Cpoku peanuzayuu: nporpaMma paccuntana Ha 1 roja, o0beM yacoB Ha 34, u3 pacuera 1 yueOHBIX
Jaca B HEJIEIO.

Dopmbl 00yuenus no npozpamme: OIHasl, OUHAS C TIPUMECHEHUEM JUCTAHIIUOHHBIX TEXHOIOTHA.

Dopma opzanuzayuu deameabHOCHU: TPYIINOBAs, IPU pearr3alii IporpaMmbl ¢ IPUMEHEHHEM
JTUCTAHIIMOHHBIX TEXHOJOTMA — TEPCOHAIbHAs, MaTepHallbl Kypca pa3MelleHbl B BHUPTYaJIbHOMN
oOyyarorieit cpene.

Pesrcum 3anamuii: 1 pa3 B Heneno 1o 1 akajieMHUecKuX yaca.

JUTenpHOCTh OJTHOTO 3aHATHS — 45 MUHYT.

Hanonnaemocms yueonwix epynn: ot 10 4enoBex B rpymie.

ILnannpyemMsble pe3ybTaThl 0CBOCHHUS NIPOrPaMMbI

JInuyHOCTHBIE pe3ynabTaThl OCBOCHMsI IporpaMMmbl «VICKyCCTBEHHBIM MHTEIUIEKT M MAIIMHHOE
o0y4eHHe» OTpPaXar0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW IMO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHNE ONBITA JCSITEIBHOCTH Ha €€ OCHOBE U B IIPOLIECCE pealu3aluu
OCHOBHBIX HalIPaBJICHUN BOCHUTATEIBHOW NEATEIBHOCTH, B TOM YHCIE B YaCTH YEHHOCMU HAYYHO2O
NO3HAHUSL

- OpUEHTAlMsI B JESATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX IpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YellOBEeKa, NMPHUPOJbl U OOLIECTBA, B3aUMOCBA3SIX YEJIOBEKa C
IIPUPOTHOM U COLMATIBHOM CPENoi;

- OBJIAJICHUE OCHOBHBIMU HAaBBIKAMU HCCJIEIOBATEIBCKONW NIEATENbHOCTH, YCTAaHOBKA Ha
OCMBICJIEHUE OTbITa, HAOJIIOJEHHUM, MOCTYIKOB U CTPEMJIEHHE COBEPLICHCTBOBATH IYTH JOCTUKECHUS
WH/IMBUYAJIbHOTO U KOJUIEKTUBHOTO OJIarOnoIydHsl.

B uactu adanmayuu obyuaiowecocs K UBMEHAIOWUMCA YCIOGUAM COYUATLHOU U NPUPOOHOU
cpeowl:

- OCBOEHHE OOYyYaIOLIUMUCS COLIMAJIBHOTO ONBITA, OCHOBHBIX COLIMAJIBHBIX pOJIEH,
COOTBETCTBYIOILINX BEIYIIEH 1eATEIIbHOCTH BO3pacTa, HOPM U IIPaBUI OOIIECTBEHHOTO OBEACHUS, (hopm
COLIMAJIbHOW JKM3HM B Tpylmax M coOOIIeCTBax, BKIIOYAas CEMbIO, TPYIIbI, CPOPMUPOBAHHBIE IO
npoeCCHOHATLHON AEATENbHOCTH, a TaKKe B PAMKaX COLHMAIBHOTO B3aMMOJEHCTBHS C JIOABMHU U3
JIPYrof KyJIbTYPHOU CpPENbI;

- CIOCOOHOCTh O0yYaroIuXcsi BO B3aMMOJAEHCTBHM B YCIOBHUSX HEONPEAEICHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUSIM JIPYTHX;

- CIOCOOHOCTh JICHICTBOBATh B YCJOBHUSX HEOINPENEIEHHOCTH, MOBBIIIATE YPOBEHb CBOECH
KOMIIETEHTHOCTH 4epe3 MPAaKTHYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE YUYHUTHCS Yy IPYTUX JIFOJEH,
OCO3HABaTh B COBMECTHOM AEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 ONBITA APYTHUX;

- HaBBIK BBISBJICHUS U CBSI3bIBaHUS 00pa3oB, CIOCOOHOCTh (POPMHUPOBAHUS HOBBIX 3HAHUM,
B TOM YHCJI€ CIIOCOOHOCTh (DOPMYIHPOBATh MJI€H, IOHATHS, TUIIOTE3bl 00 0OBEKTaX M SBJICHUSX, B TOM
qyclie paHee HE HW3BECTHBIX, OCO3HAaBaTh NEQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE PAa3BUTHE;

- YMEHHE DPaclo3HaBATh KOHKPETHBIE NPUMEPHI MOHATHS MO XapaKTEPHBIM IPU3HAKAM,
BBIIIOJIHATH OIEPALMM B COOTBETCTBUU C OIPEACIICHHMEM M IPOCTEUINMMM CBOWCTBAMM IIOHATHSA,
KOHKPETH3UPOBaTh MOHATHE MPUMEPAMHU, UCIIOIB30BATh MOHSATHE U €r0 CBOWMCTBA NPU PEIICHHUM 3a7a4
(onmepupoBaTh MOHATUSAMH), a TaKXe OINEPHPOBATH TEPMHUHAMU M MPEACTABICHUAMU B 00JacTh
KOHLEMNIUN YCTONYMBOTO Pa3BUTHS;

- ¢bopMynMpOBaTE M OLEHHBATh PUCKM M TOCIEACTBUSA, (POPMUPOBATH OMBIT, YMETh
HaXOJUTh MIO3UTUBHOE B IPOU3OLIEIIICH CUTYyallUH;

- OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHUH ycrexa.



MeranpeamMerHble pe3ylbTaTbl OCBOEHUs Iporpammbl  «VICKYCCTBEHHBIM HMHTEJUIEKT U
MallMHHOE  O0y4eHHe»  OTpa)kaloT  OBJIQJCHUE  YUYAIIUMUCS  VHUBEPCANbHbIMU  YYeOHbIMU
NO3HABAMENbHBIMU OEUCEUAMU.

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

- BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHNA);

- YCTaHaBJIMBATh CYILECTBEHHBIM NMPU3HAK KIacCU(pUKALMKU, OCHOBAHUSA JUId 0000IIEHUs U
CpaBHEHHMSI, KPUTEPHU IPOBOJMMOI0 aHAJIN3a;

- C YYeTOM MpEUIOKEHHOW 3aJjaud BBIABIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEUMS B
paccMaTtpuBaeMbIX (haKkTax, JAaHHBIX U HAOIOICHUSX;

- Ipeularatb KpUTEPUHU JJIs BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

- BBISIBIIATH 1€(DUIUTHI HH()OPMAINH, JTAHHBIX, HEOOXOAMMBIX JJISl PELICHUS TTOCTaBICHHON
3aJjauy;

- BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U TMPU U3YUYCHUU SIBICHUI U IPOIIECCOB;

- JieflaTh BBIBOJBI C MCIIOJIb30BAaHMEM JEIYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHU,
YMO3aKIIOYCHUH 110 aHaJIOruH, GOPMYIMPOBATH TUTIOTE3bI O B3aMMOCBS3X;

- CaMOCTOSITEJIbHO BBIOMpaTh CHOco0 perieHus: yueOHOH 3ajaun (CpaBHUBATh HECKOJIBKO
BapHaHTOB DEUICHHS, BBIOMpATh HambOoJiee TMOAXOIAIIMNA C YyYETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KPHUTEPHEB);

2) 6a30BbIC HCCIICAOBATEIBCKHE ICHCTBUS:

- OLIEHUBAaTh HAa NPUMEHHMOCTb U JIOCTOBEPHOCTh MH(OpMALUU, MOJYYEHHOM B XoOe
UCCIIEI0BaHMs (IKCIIEPUMEHTA);

- CaMOCTOSITENIbHO (hOpMyJIMPOBaTH 0OOOILEHHS U BBIBOJIBI 110 PE3yJIbTaTaM IPOBEJCHHOTO
HAOJIOCHNUS, OIBITA, MCCIECOBAHUS, BJIAJACTh MHCTPYMEHTAMH OIICHKH TOCTOBEPHOCTH ITOJYYEHHBIX
BBIBOJIOB M OOOOILEHNUIH;

- MIPOrHO3UPOBATh BO3MOXKHOE JlajibHEHIIee pa3BUTHE MPOIECCOB, COOBITUH U HX
MOCTIE/ICTBHS B aHAJIOTUYHBIX MJIM CXOJHBIX CUTYallUsX, BBIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSIX U KOHTEKCTAX;

3) pabota ¢ undopmarmeii:

- MPUMEHSTh Pa3IMYHBIE METOABI, MHCTPYMEHTBI M 3alpoChl TPU TOHUCKE U OTOOpe
uHGOpMallUU WIM JAaHHBIX M3 UCTOYHUKOB C YYETOM MpPEUIOKEHHOW ydeOHOHM 3ajaud M 3aJaHHbIX
KPHUTEPHEB;

- BbIOMpPATh, aHATU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMALUIO
Pa3UYHBIX BUAOB U (OPM NPEICTABICHUS;

- HaXO/UTh CXOJHBIE apTyMEHTHI (MOATBEPKIAIOIINE U OIPOBEPIaloIIe OJHY U Ty e
UJICI0, BEPCHUIO) B Pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;

- CaMOCTOSITENILHO BBIOMpAaTh ONTUMAlbHYIO (OpMY TMpeJICTaBIeHUs HHPOpPMaLUU U
WLTIOCTPUPOBATh pEIIacMble 3aJaud HECJIOXHBIMH CXeMaMH, TUarpaMMaMH, WHOW TpapuKod W uX
KOMOHWHALIMSIMU,

- OILIEHUBATh HAJCKHOCTh HH(OPMAIMH IO KPUTEPHUSIM, MPEIIOKECHHBIM MeIarOrH4eCKIM
pabOTHHUKOM MUJIH C(HOPMYITHUPOBAHHBIM CAMOCTOSATENIBHO;

- 3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

OBnagieHue YHUBEPCaNIbHBIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OeUCBUAMU.

1) oOuienue:

- BOCIIPUHMMATh U (HOPMYIHPOBATh CYXKJEHHs, BBIpaXKaTb 3MOLMH B COOTBETCTBUHU C
HEJSIMU ¥ YCIIOBHSIMU OOTIICHUS;

- MIOHUMaTh HAMEPEHUS JIPYTUX, POSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEAHUKY U B
KOPPEKTHOI opme popMyIupOBaTh CBOU BO3PAKECHHUS;

- B XO7Ie Jranora 1 (MJIn) TUCKYCCUH 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYX/1aeMON TEMbI
U BBICKA3bIBATh UJIEH, HALIEJICHHbIEC HA PELICHUE 3a]a4l U MO iepKaHie OJ1aroKenaTeIbHOCTH OOLEHMS;

- COIOCTABJIATh CBOM CYXKJIEHHUS C CYXICHUSIMH JPYyrUX YYaCTHHKOB JIMAJIOTa,
OoOHapyKUBaTh pa3IM4YMe U CXOJCTBO MO3ULINH;

2) COBMECTHAsI I€ATEIIbHOCTD:



- MMOHUMATh U MCMOJIh30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHIWBUIYaIbHOU PabOTHI MpH
pElIeHNd KOHKPETHOM MpoOsaeMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh HPUMEHEHUS TPYIIOBBIX (OopM
B3aWMO/ICVCTBHUS IIPU PELICHUHU TOCTABICHHOW 3a]1a4u;

- yMeTb 0000IIaTh MHEHUS HECKOJBKHX JIIOJIeH, MPOSBISATH TOTOBHOCTh PYKOBOAMTD,
BBITOJIHATH TIOPYYEHUS, TOTIYMHATHCS;

- OLICHHMBATh KAYECTBO CBOETO BKJIaJia B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIILHO
c(OpMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS;

- CpPaBHMBATh PE3YyJIbTAaThl C MCXOJHOW 3aJayeil M BKIAJ KaXJOro 4YieHa KOMaHIbl B
JIOCTIDKEHHE PE3YyNbTaTOB, pa3feiisiTh cdepy OTBETCTBEHHOCTH U TPOSBIATH TOTOBHOCTH K
[IPEIOCTABIICHUIO OTYETa Mepe] IPYIIIOi.

OBnazieHue YHUBEPCAbHBIMU YYEOHIMU PeSYIAMUBHBIMU 0eUCTNEUAMU

1) camoopranu3zanus:

- BBISIBIIATH TIPOOJIEMBI JUIsl PELICHHUS B )KU3HEHHBIX U YYEOHBIX CUTYaAIUX;

- OPUEHTHPOBATHCS B Pa3NUYHBIX MOJAXOAAX MPHUHATHS pEUIeHUH (MHIUBUIYyaIbHOE,
MIPUHATHE PEIICHHSI B TPYIIE, IPUHATUE PEIICHUH TPYIIIOi);

- CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pEUICHHs 3aJayd (WIH ero 4acTh), BHIOMpATh
croco0 pemreHusl y9eOHOH 3a/laud C y9eTOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATH IMpeaaraéMble BApUAHTHI PEIICHU;

- COCTaBJIATh IUIAH JEHCTBUM (IUIaH pealu3allid HaMEUYEHHOTO aJIroOpuTMa pELICHMS),
KOPPEKTUPOBATh PEIOKESHHBIN aITOPUTM C YIETOM IMOJIYyYE€HUS HOBBIX 3HAHUI 00 H3y4yaeMOM OOBEKTE;

- JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

2) CaMOKOHTPOIIb:

- BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U peIIeKCHH;

- JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallly U MpeJuiaraTh IJIaH €€ U3MEHEHNUS,

- YYUTBIBaTh KOHTEKCT W TIPEABHIETh TPYTHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MpH
peleHnH yuyeOHOM 3a1auu, aJalnTHPOBaTh pellleHNe K MEHSIOMIHUMCS 00CTOSTEIbCTBAM;

- OOBSACHATH MPUUYMHBI TOCTHKEHUS (HEAOCTHIKEHUS) PE3yJIbTaTOB AESTEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh NO3UTUBHOE B POM3OLIE/IIEH CUTYallUH;

- BHOCHUTb KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 0OCTOSTENbCTB, N3MEHUBIINXCS
CUTYyallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

- OLIEHHUBATh COOTBETCTBUE PE3YybTaTa LEIH U YCIOBUSIM;

3) SMOIMOHANIBHBIA HHTEIUICKT:

- pa3nuyarth, Ha3bIBaTh U YIPABIISATH COOCTBEHHBIMHU SMOIUSMHU H SMOLUSMH PYTHX;

- BBISIBJISITH M aHATH3UPOBATH IPUYUHBI IMOLIUA;

4) npuHATHE CE0S U IPYTUX:

- OCO3HAaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

- MIpU3HABaTh CBOE MIPABO Ha OLIMOKY M TaKOe K€ MPaBo APYroro;

- IPUHUMATD ce0s U IPYTUX, HE OCYXKAas;

- OTKPBITOCTh ce0€ U APYTUM;

- OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IIpenmeTHbIMHU pe3yiIbTaTaMU OCBOSHHS IPOrpaMMbl «VCKyCCTBEHHBIH HHTEIEKT U MAIIMHHOE
o0OyueHue» 0J151 0CHOBHO20 YPOBHsL IBISIOTCS:

- YMEHHE MOJEIUPOBaTh peajbHble CUTyallUd Ha fA3bIKE MaTeMaTUKHU;, COCTaBIISThH
BBIPQ)XEHUS, YPAaBHEHHsI, HEPABEHCTBA M UX CHUCTEMBI 10 YCIOBMIO 3a]lau, MUCCIIE0BATh MOCTPOCHHBIE
MOJIETI C MCMOJIb30BAaHUEM armapara ajareOpbl, HHTEpIPETUPOBATh MOJYyYEHHBIH pe3yibTaT; CTPOUTh
MaTeMaTHYeCKUE MOJIEH C MTOMOIIBIO TEOMETPUUECKUX MOHATHI U BETMYMH, PelIaTh CBA3aHHbIE C HUMU
MPaKTUYECKHE 3aJlauM; COCTaBISATh BEPOSTHOCTHYIO MOJENb M HHTEPIPETHUPOBATH IOITYYECHHBIN
pe3yabTaT; peliath NpUKIaJHbIe 33Ja4d CPEICTBAMU MAaTEMaTHMYECKOrO aHajh3a, B TOM YHCIIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa;

- YMEHHE ONEPUPOBATh TOHATUSAMU: CIy4YalHBIA ONBIT (CIy4alHBIM 3KCIEPUMEHT),
3JIEeMEHTapHOE COOBITHE (JIEMEHTAPHBIA UCXO/) CIYYalHOTO OIBITa, CIIy4ailHOEe COOBITHE, BEPOSATHOCTD
COOBITHS; YMEHHE HAXOOUTh BEPOSATHOCTH CIYYaWHBIX COOBITHM B OMNBITaX C PABHOBO3MOXKHBIMU



AJIEMEHTAPHBIMH COOBITUSIMH; YMEHHME peIIaTh 33Ja4d METOJOM OpraHM30BaHHOTO Mepedopa U ¢
UCIOJIb30BAHUEM IIPAaBUIIa YMHO)KEHUS; YMEHUE OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHI U SIBIEHU,
MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOATHBIX COOBITHH B OKPY)KAIOLIEM MHPE U B
KHU3HH; 3HAKOMCTBO C IIOHATUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCEI U €T0
POJIBIO B MAaCCOBBIX SIBIICHMSIX;

- BJIaJICHME OCHOBHBIMU IOHSTHUSAMHU: MH(pOpMaLus, Nepeaaya, XpaHeHHe U o0paboTka
uHpOpMaLNH, aNTOPUTM, MOJIENb, TU(PPOBOK MPOAYKT U WX HUCIOJIB30BAHUE JJIS PEIICHUS YUeOHBIX U
IPAKTUYECKUX 3aj[ad; yMEHHUE OINEepUpOBATh €AMHUIAMM HM3MEpEeHMs HH(OPMAIMOHHOIO Oo0beMa U
CKOPOCTH II€peIayM JaHHBIX;

- YMEHHUE KOIUPOBaTh U JEKOJUPOBATh COOOLICHMS 110 3aJlaHHBIM MpaBUJIaM; IOHUMaHHE
OCHOBHBIX HPUHIIMIIOB KOAUPOBAHUS HH(DOPMAIIUK PA3IMYHON MPUPOIBI: TEKCTOBOM (Ha YriayOJIEeHHOM
YPOBHE: B PA3JIMYHBIX KOJUPOBKaX), rpaduueckoi, ayino;

- BJIa/ICHUE TOHATUSMU: BBICKA3bIBAaHUE, JIOTMUECKAsl OIEpallUsl, JIOTHYECKOE BBIPAKEHUE;
YMEHHUE 3alllChIBaTh JIOTUYECKUE BBIPAXKEHUS C HUCIOJIb30BAaHUEM JU3BIOHKLUHU, KOHBIOHKIHUU H
OTpHULAHUS, ONPENEIATh UCTUHHOCTh JIOTHUECKUX BBIPAXKEHHM, €CIIM U3BECTHBI 3HAYEHUsI UICTUHHOCTH
BXOJSIMX B HEro IEPEMEHHBIX, CTPOUTh TaOJMUIBl HCTHMHHOCTU JJS JIOTMYECKUX BBIPAKCHMIA;
3aMKChIBATh JIOTUYECKUE BBIPAXKEHUS HA U3y4a€MOM SI3bIKE IIPOrPaMMHUPOBAHNUS;

- pa3BuTHE AITOPUTMUYECKOTO  MBILIUIEHUS ~ Kak  HEOOXOJUMOIo  YCJIOBUS
poeCCHOHATTLHOMN JeSITeIPHOCTH B COBPEMEHHOM OOIIECTBE; MOHMMAHUE CYIIHOCTH aJrOPUTMa H €T0
CBOICTB;

- co3laBaTh M OTJQXWBaTh TPOTPaMMBbl Ha S3bIKe MporpammupoBanus Python,
peanu3yroue HeCI0XKHbIE aJrOpUTMbl 0OpPaOOTKM YMCIOBBIX JAHHBIX C HUCHOJIb30BAHUEM IIMKIIOB U
BETBJICHUH; yMEHHE pa3OMBaTh 3aJauyd Ha I0/A33/1a4M, HCIIOJIB30BaTh KOHCTAHTHI, IEPEMEHHBIE H
BBIPQ)XEHUS Pa3IMUHBIX TUIIOB (UHUCIIOBBIX, JOTMYECKUX, CHMBOJIBHBIX);

- BJIQJICHUE  YMEHMSIMM M  HaBblKAMM  MHCIOJNb30BAaHUS  MHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH AJIS TOMCKa, XpaHEeHUs, 00pabOTKU M Nepeayyl U aHaIM3a pa3InyHbIX
BUJI0B MH(OpMaIINH;

- yMEHHUE BbIOMpATh CIOCOO MpPEJICTaBICHHs IaHHBIX B COOTBETCTBUU C IOCTAaBJICHHOMN
3aj1aueid (TabuuLIbl, CXeMBbl, TpauKH, IUarpaMMbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOLUX IPOIPAMMHBIX
CpeacTB 00paOOTKH TaHHBIX;

- YMEHHE UCNOIb30BaTh KOMIIBIOTEPHO-MaTEMaTHUECKUE MOJEIHU JUIsl aHAJIN3a OOBEKTOB U
IpoIeccoB: (pOpPMyYIUpPOBATh L1€Ib MOJEIUPOBAHUS, BHINOIHATh aHAJIU3 PE3yJIbTaTOB, MOJYyYEHHBIX B
X0Jle MOJIEJIMPOBAHUS; OLIEHUBATh aJ€KBATHOCTb MOJEIU MOJEINPYEMOMY OOBEKTY HWJIHM IPOLECCY;
NPEJCTABIATH Pe3yIbTaThl MOJICIMPOBAHUS B HATJIAHOM BHJIE;

- c(OpPMHUPOBAHHOCTh NPEACTaBICHUNH 0 cdepax NpoPecCHOHANBHON JEsITeNbHOCTH,
CBSI3aHHBIX C MH(QOPMATUKOM, NPOrpaMMHUPOBAaHHMEM U  COBPEMEHHBIMH  HH()OPMALMOHHO-
KOMMYHHMKAIIMOHHBIMH TEXHOJIOTUSIMU, OCHOBaHHBIMU Ha TIOCTH)KEHUSAX Hayku U [T-otpacnu;

07151 NPOOBUHY MO0 YPOBHSL:

- YMEHHE ONepUpOoBaTh MOHATHSAMH: Trpad, CBSI3HBIA Trpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh U OMMCHIBATh rpadbl pa3IUUHBIMU CIIOCOOAMU; UCTIONIB30BaTh rpadbl MpU
pEIIeHNH 3a/1aY;

- yMeHHE CBOOOJHO ONEpUPOBATh TMOHATHAMM: CIy4YallHBIH ONBIT  (CydailHBIN
AKCIIEPUMEHT), dJIEMEHTapHOE CllydaiiHOe cOObITHE (3/IEMEHTapHBII HCX0/) OMbITa, CIy4aiiHoe cOObITHE,
YacTOTa U BEPOSTHOCTh CIy4aifHOTO COOBITHS, YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE COOBITHS, IEPEBO
CIIy4aiflHOTO 3KCIEpUMEHTA; YMEHUE HAXOJAUTh BEPOSTHOCTU COOBITUN B OIBITaX C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITHSMH; 3HAKOMCTBO C DPOJIbIO MAJIOBEPOSITHBIX M IMPAKTHYECKH JOCTOBEPHBIX
COOBITHI B IPHPOTHBIX U COITMATBHBIX SIBIICHUSX; YMEHHE OIICHUBATH BEPOSTHOCTH COOBITHIN U SIBIICHHUHA
B INpHUpOJie M OOIIECTBE; YMEHHE BBINOJHATH OMNEpallMM HAaJ CIy4ailHBIMH COOBITHSMH, HaXOAMUTh
BEPOSITHOCTH COOBITHI, B TOM YHCJIE C MPUMEHEHHEM (PopMyIT U rpadHueCKUX CXeM (Iuarpamm Dumepa,
rpa¢oB); yMEHHE IPUBOIUTH IPUMEPHI CITY4aliHBIX BEJTMUYUH U HAXOJUTh UX YUCIIOBBIC XapaKTEPUCTHKHY;
3HAaKOMCTBO C IIOHATHEM MaTEMAaTUYECKOI0 OKUAAHUS CIlyd4aliHON BEIMYHMHBI; IPEACTABICHUE O 3aKOHE
OOJIBIIINX YHCEI ¥ O POJIM 3aKOHA OOJIBIINX YHCEI B IPUPOJIE U B COLIMATBHBIX SBJICHUSX;



- CBOOOJHOE BJIaJE€HHE OCHOBHBIMU MHOHATHUSAMH: HMH(pOpMaius, mepenava, XpaHeHHE U
00paboTka MH(pOpPMALUHU, AITOPUTM, MOJEIb, MOJEIMPOBAHUE M HX MCIOJb30BaHMUE IJI PELICHUs
yu4eOHBIX M MPAaKTHYECKHX 3a/a4y; YyMEHHE CBOOOJHO ONEPUPOBATH EIWHHUIIAMU HM3MEPEHHS
MH(POPMALIMOHHOTO 00beMa U CKOPOCTH Nepelaul JaHHBIX;

- YMEHHUE KOJIUPOBATh U JCKOJUPOBATH COOOLICHHS IO 3a/laHHBIM MpaBUIIaM; IOHUMaHHE
OCHOBHBIX IPHUHLUIIOB KOJAMPOBAHUSA WH(POPMALUK PA3JIMYHOM NPHUPOIBI: YUCIOBOM, TEKCTOBOW (B
Pa3NUYHBIX COBPEMEHHBIX KOJIMPOBKaX), rpaduueckoil (B pacTpOBOM U BEKTOPHOM MpPEICTABICHUN),
aymo;

- cBOOO/ZIHOE OIEpUPOBAHME TIOHATUSMHU: BBICKa3blBaHME, JIOTWYECKAs OIepalus,
JIOTUYECKOE BBIPA)KEHUE; YMEHUE 3aIIMCBIBATD JIOTHYECKUE BBIPAYKEHUS C UCIIOIb30BAHUEM JU3BIOHKIINH,
KOHBIOHKIIMY, OTPULAHMS, MUMIUIMKALUUA U SKBUBAJIEHTHOCTH, OINPEAEIATh UCTUHHOCTH JIOTMUECKHUX
BBIP)KEHUI, €CJIM U3BECTHBI 3HAUEHUS] HCTUHHOCTU BXOJSALIMX B HErO NEPEMEHHBIX, CTPOUTH TaOIULIbI
HUCTUHHOCTU JUISl JIOTMYECKUX BbIPAKEHUH, BOCCTAHABIMBATh JIOTUYECKHE BBIPAXKEHMS O TaOIuIe
VUCTUHHOCTH, 3aIIMCBIBATh JIOTMYECKHUE BBIPAKEHUS HA U3y4acMOM S3bIKE IPOIrPaMMHUPOBAHHS;

- BJIaJICHHE TEPMUHOJIOTHEH, CBA3aHHOM ¢ rpadamu (BepmnHa, pedpo, myTh, [UIMHA pedpa u
IyTH) U AEpeBbsIMH (KOPEHb, JIMCT, BBICOTA JI€pPEBA); YMEHHUE HCIOJIb30BaTh rpadbl U AEpeBbs i
MOJICJIINPOBAHUS CUCTEM CETEBOM M UEPAPXUUYECKON CTPYKTYphI; YMEHUE HAXOAUTHh KpaT4allllvil IyTh B
3alaHHON Tpade;

- HaJIM4YuE€ pa3BUTOrO aJrOPUTMHUYECKOIO MBIIUIEHUS Kak HEOO0XOAMMOIO YCIIOBHUSA
poeCCHOHATILHON JEeSTEIbHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOHOE ONEPUPOBAHHE MOHATHIMU
«UCTIOJTHHUTENbY, «AITOPUTM», «IIpOrpamMma)», MOHHMAaHHE Pa3HUIBl MEXIY YINOTpeOJICHHEM JTHX
TEPMUHOB B OOBIIEHHOM peud U B HMH(OpMaTHKEe; YMEHHE BbIOMpPATh MOAXOIAIIMN aJrOPUTM JUIs
pellIeHus 3a/1auH;

- YMEHHUE COCTaBJISITh IPOTrPaMMBbl JJIS PEIIEHUs] TUIOBBIX 3a1ad 0OpabOTKM MacCHBOB
JAHHBIX: YUCIIOBBIX MAacCHBOB, MaTpULl, CTPOK (IPYrHX KOJIJIEKUUI); YMEHHE 3aluChIBaTh MPOCTHIE
QJITOPUTMBI COPTUPOBKM MAacCHUBOB Ha M3y4aeMOM S3bIKE IIPOIPaMMHUPOBAHUS; YMEHHUE HCIIONIb30BaTh
MPOCThIE MpPHEMBbl JAUHAMUYECKOTO MPOTrpaMMHUpPOBaHUS, OWHApPHOTO IIOMCKA, COCTaBIATH U
pean30BbIBAaTh HECIIOKHBIE PEKYPCHUBHBIE AITOPUTMBI;

- cBOOO/JHOE BIIAJIEHUE YMEHUSMU M HAaBBIKAMU HCIOJIb30BaHHS WH(GOPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH AJIs TOMCKa, XpaHEeHUs, 00pabOTKM M Nepeayyl U aHaIMu3a pa3InyHbIX
BUJI0B MH(OpMaINH;

- yMEHHUE BbIOMpATh CIOCOO MpPEJICTaBICHHs JaHHBIX B COOTBETCTBUU C IOCTAaBJICHHOMN
3aj1aueid (TabnnLibl, CXeMBbl, TpauKH, AMarpaMMbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX POIPAMMHBIX
cpeAcTB 00pabOTKU AAHHBIX; yMEHHE (POpPMAIN30BaTh U CTPYKTYPUPOBATh HH(POPMAIUIO, UCIIOIB30BATh
AJIEKTPOHHBIE TaOIUIIBI 4711 00pabOTKH, aHAIM3a U BU3yalIM3allu YMCIIOBBIX JAHHBIX;

- yMEHHUE KJIAacCU(PUUIMPOBAaTh OCHOBHBIE 33Jayll aHalW3a JAHHBIX (IIPOrHO3UPOBAHME,
KJaccuuKalys, KjJacTepu3alus, aHaJIu3 OTKIIOHEHHH ); MOHUMATh MOCIEA0BaTEIbHOCTh PELICHHS 3a/1a4
aHajM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKAa KauecTBa NAHHBIX, BHIOOp W/WiH
MIOCTPOCHHE MOJIENH, TPE0Opa30BaHNE JaHHbBIX, BU3YyalIU3alisl JaHHbIX, HHTEpIPETalis pe3yibTaToB;

- c(OPMHPOBAHHOCTh MpEACTaBICHUNH O cdepax NpodecCHOHATHLHON AEATENbHOCTH,
CBSA3aHHBIX C MH(DOPMATUKOW, MPOrpaMMHUPOBAHMEM U  COBPEMEHHBIMH  HH(GOPMaIMOHHO-
KOMMYHMKAIIMOHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha IOCTUKEHUAX Hayku U IT-otpacnu;

B pesynpraTe ocBoeHus mporpammbl «MCKyCCTBEHHBIM MHTEIEKT W MAaIIMHHOE O0Yy4YeHHE»
YUEHUK JIOJDKEH:

umems npeocmasnenue:

- 0 BO3MOYKHOCTSIX TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJUIEKTAa M AJITOPUTMaxX MAIIMHHOTO
o0y4eHUS;

- 0 HOMEHKJIAType MPOrPaMMHBIX CPEACTB U MHCTPYMEHTAaX MAaTEMaTH4ECKOro ammapara
JUIS PEILIEHUs] KOHKPETHBIX 3a/1a4 HCKYCCTBEHHOT'O MHTEIUIECKTA;

- O COBPEMEHHBIX OTpaciisiX U Mpodeccusix, UCIOIb3YIOIUX TEXHOJIOIHMH UCKYCCTBEHHOTO
MHTEJUIEKTA U aJITOPUTMbI MAIIMHHOTO O0yUYEeHMS;

ymemo:



- NPUMEHSATh WHCTPYMEHTBI MAaTEMaTW4YeCKOro ammapara M s3blKa MPOrpaMMHUpPOBAHUS
Python ans ananu3a 1aHHBIX;

- UCIOJI30BaTh ONOIMOTEKHN I OOpAaOOTKH U BU3YATU3AI[MH JAaHHBIX;

- BBIOMpaTh, 00y4aTh M TECTHPOBATh MOJICNIM MCKYCCTBEHHOTO MHTEIJUICKTA JUIS PELICHUS
3aJja4 MallMHHOTO 00y4eHus Ha Python;

- CTPOUTH HEWPOHHBIE CETH B OMOIMOTEKE [T PEIICHHS 3a7a4 KOMIIBIOTEPHOTO 3PEHMUS;

- peliath NpakKTUYECKUE 3aJa4l B paMKaX IPOCKTOB.

Y4yeOHO-TeMaTH4YeCKHii I1aH, BapnanT 1 (0cHOBHO# ypOBeHb)

Ne OcHOBHBIE MOJYJIU TIPOIPAMMBI KosmyecTBo yacoB
Bcero Teopus [IpakTuka
1. | Moayns 1. BBeneHue B TEXHOJOTHUIO 7 2 5)

UCKYCCTBEHHOI'O MHTEJUIEKTa M OCHOBBI
nporpaMMupoBanust Ha Python

2. Moayne 2. Co3gaHue  anropuTMOB 12 4 8
MCKYCCTBEHHOT'O MHTEJIEKTa Ha Python

3. | Moayne 3. MamuHHOe O0O0y4yeHHE Kak 10 3 7
METOJIOJIOTHSI UICKYCCTBEHHOTO MHTEJUICKTA

4, Monyne 4.  HeilipoHHele cetu 5 1 4

KOMITBIOTCPHOC 3PpCHUC

Bcero uacos: 34 10 24

CoaepixkaHue nmporpaMmbl

Moayab 1. BBeieHne B TEXHOJIOTHIO HCKYCCTBEHHOT0 HHTE/LIEKTA M OCHOBBI IPOTPAMMHUPOBAHHUSA
Ha Python

Tema 1. 3nakoMcTBO ¢ TexHomoruet MU

Teopus. [Tonstus MU (artificial intelligence, Al). Posis U1 B coBpemenroM mupe. MicTopuieckuit
0030p HccenoBaHuil B 006J1aCTH UCKYCCTBEHHOT0 MHTEIIeKTa. COBpEeMEHHbIE HAIIPABICHHs BHEIPEHUS
MPUKIAJHBIX WHTEJUIEKTYyadbHBIX CHUCTeM. [lepCreKTHUBBI pa3BUTHS HMCKYCCTBEHHOTO WHTEIIICKTA.
MaruHHbBIH HHTEIUIEKT U poboToTexHuKa. OTinuns sxcneptHoro MU u mammHHOTr0 06ydenus. Crnalblii
WCKYCCTBEHHBIM WMHTE/UIEKT. CHIbHBIA MCKYCCTBEHHBIH HHTEIUIEKT. PONb NMaHHBIX TIpU pa3palboTke
aJITOPUTMOB UCKYCCTBEHHOT'O MHTEJUIEKTA MJIM MALIMHHOTO 00yUeHHUs.

[Tpodeccun B obmactu Data ScienCe u uckyccTBeHHoro uHTeekTa: Data nHxeHep, aHaTuTHK
JAHHBIX, UHKEHep MaluHHOro o0y4yeHus, Data caiieHTucCT.

[Ipaktuka. [lpaktuueckas pabdorta 1. «BBeaenme B mammuHoe oOyuenue. [lpodeccus [data
Call€HTUCT»

Tema 2. BBenenue B si3bik nporpammupoBanus Python. OcHOBHBIE KOHCTPYKIIUH

Teopus. Ponp mnporpamMmupoBaHuss B MalIMHHOM oOyueHuu. Mcropus, OCOOEHHOCTH U
MperMyIIecTBa A3blKa nporpammupoBanus Python. Knaccudukanus s361k0B 1o crioco6am UCHOTHEHHUS:
KOMITWIIMpyeMbIe H MHTepnpeTupyembie. Cpena pa3padbotku (IDE) mis mammuaHOrO 00yuenus: Google
Collab u Jupyter Lab. JIuctpubyrus Anaconda ajist Hay4IHbIX BBIYHCICHHA, BKIIOYAs HAYKH O JaHHBIX U
MalIMHHOE 00y4YEeHHE.

3HaKOMCTBO CO CTPYKTYpO IpOTpaMMEbI Ha si3bike Python. @yHKIMs Kak MUHUMAJTbHAS €TUHAIIA
nporpamMbl Ha Python. Bunel ¢yHKumii: BCTpoeHHBIE M MoOsb30BaTenbckue. CHHTAKCUC (DYHKIUI.
AprymenTs! GyHKIMNA. BcTpoeHHble GyHKINU A7l OpraHU3alliy Adanora: BeIBoA nHpopMmauu print() u
YTEHHUE TAHHBIX C KJIIABHATYPHI input(): CHHTAKCHUC M TOITYCTUMBIC 3HAUCHUS apTYMEHTOB.

[ToHsiTHE IEpEMEHHOI: Ha3HAUEHHE, CHHTaKCHC, UHUIATU3alusl, TpeOoBanus K uMeHu. [loHsTue
TUMA JaHHBIX. ba3oBeie THMBl maHHbBIX: Int, float, string. [loHsTHe omepamnusi, omepaH] W OMEpPaTop.
MaremMaTHueCKUe ONepalyi: CHHTAaKCHC U IPaBUiIa MpuMeHeHus. Jlornyeckue BhIpaKeHHsI: CHHTAKCUC U
NpaBwia NPUMEHEHUA. Y CIOBHBIM ONEparop: Ha3HAYEHWE, BHUJbI, CUHTAKCHUC. [IONHBIN yCIOBHBIM
orneparop. Jlornyeckue oneparu: CHHTaKCUC U TipaBuIIa puMeHeHus. KackaiHblii yCIIOBHBIH oneparop:
CUHTAKCHUC U MpaBUJia MPUMEHEHUS.



[paktuka. [Ipaktiuueckas padota 2. «YcranoBka Python. /luctpubyrus Anaconday.

[Tpaktuyeckas pabora 3. «3HAKOMCTBO C Opay3epHOM cpemoii mporpammupoBanus Google
Colaby.

[TpakTrueckas padota 4. «Opranuzamus auaiora rnpu nomomu Gyukmuii print() u input()».

[TpakTuueckas pabora 5. «JluHeiHbld anropuT™M. 3agada MO ONPENEICHHIO BO3pacTa
I0JIb30BATEIIS».

[Tpaktuyeckas padora 6. «JIuneitHsiit anroputm. [Iporpamma-KanbKyIsTOP».

ITpakTuueckas padota 7. «JIuneiinsiii anroputm. Llenounciiennas apudpmeTuka.

[TpakTudeckast pabota 8. «YcinoBHEIH oneparop. CpaBHEHUE TPEX YUCEID».

Moayasb 2. Co3iaHue aJropuTMoOB HCKYCCTBEHHOI0 MHTeJIeKTa Ha Python

Tema 3. CTpOKH U LIUKJIBI

Teopus. Tun string u oneparuu Haja cTpokamu. [loHsTHe KoHKaTeHaK. VHUIManu3amnms cTpox.
XpaHeHue CUMBOJIOB B mamstu Kommbiorepa. Tabmmma ASCIL. @ynkums ord m chr: HasHauenwe,
CUHTAaKCUC U TPUMEpHl HCMOJIb30BaHUS. VIHIEKcalus U CHAiCHHI: Ha3HAYeHHE U TMPUMEPHI
UCIOJIb30BaHusA. SIBHOe mnpuBeneHue TunoB. I[IpuMeHeHue cpe3oB JUIsl W3BJIEYEHMS] YacTU CTPOKH.
Berpoennbie MeToibl. yHKIIUU ¥ METOBI 711 padOThI CO CTPOKAMHU.

[TonsiTre TMKITA, TEJIO IHMKIIA, epeMeHHas ukia. [{ukn ¢ yenmosuem (ki while): HazHaveHue,
CHUHTAKCHUC, MpHUMepbl ucmnosb3oBanus. L{ukn c¢ mapamerpom (uukn for): Ha3HayeHHE, CHHTAKCUC,
MPUMEPHI HCIIONB30BaHMA. Y IPABICHHUE IIUKJIOM C TIOMOIIBIO OrepaTopoB break u continue.

[TpakTuka. [Ipaktuyeckas pabora 9. «{uxmubl u paboTel co cTpokamu. PucoBanue ¢uryp npu
ITIOMOUIY CUMBOJIOBY.

[TpakTrueckas padota 10. «{ukisl 1 paboThl co cTpokaMu. [ToMck 1 3aMeHa CUMBOJIOB B CTPOKEY.

[Tpaktuyeckas padora 11. «{ukier u paboTel co cTpokamu. Pacder konuyecTBa CUMBOJIOB T10
YCIIOBUIO».

[TpaxTrueckast padota 12. «{ukisl. Yucna @uboHaqum».

[Tpaktuyeckas pabora 13. «[luxiel. OnpeneneHne KOJIMYECTBA YUCEN B JMANA30HE COTJIACHO
YCIIOBUIOY.

Tema 4. Python. Cniucku, pynkuuu. daitnsl.

Teopus. Ilonarue maccuBa. Tun gaHHbIX list (CHHMCOK): Ha3Hau€HUE, CHUHTAKCHUC, HPHUMEpPHI
ucnosp3oBanus. Onepanuu co cnuckamu. [loHsTHe ciaiica U reHeparopa, IpUMEpbl UCIOIb30BaHUS.
MeTo b1 MacCUBOB /ISl yIAI€HUS U J0OABIEHUSI SJIEMEHTOB.

Tun naHHBIX JUISI XpaHEHUs CHHMCKa MMEHOBAHHBIX cymiHocTed dict (ciioBaph): Ha3HaueHHeE,
CHUHTAKCHC, IPUMEPHI Uctosib3oBaHus. CBoiicTBa cioBaps. ClMsHUE CIOBapei.

[Tonsitue daitna. TekcroBble U OuHapHbIE (aiinbl. MeTtoabl 1 GyHKIMHU Ui paboThI ¢ daitnamu:
OTKPBITHE, 3aKPbITHE, YTEHUE U 3alHCh. PexxuMbl OTKpbITHS (aitioB. [Ipumeps! ncnonb3oBaHus (Gaitos.

[Tonp3oBarenbckue ¢yHkuuu B Python: HasHauenue, co3gaHue, BbI30oB. O0JacTh BUAMMOCTHU
nepeMeHHbIX. JlokanpHas W riIoOanbHas MEepeMEHHas: Ha3HAuYeHUs, WHUIMAlW3alus, Iepenadya
napametpoB. [lonstue namoaa-pyHKum.

[TpaxTuka. [Ipaktuueckas padora 14. «CrnoBapb. BeiBoa JaHHBIX U3 TeNe()OHHOTO CIIPAaBOYHUKAY.

[TpakTtnyeckas padora 15. «Cnucku. ['eneparus 3J1eMEHTOB MaCCHBAY.

[Tpaxtuueckas padota 16. «DyHkun. Beraucienne npous3BeeHus BCeX HEUETHRIX HATypaTbHBIX
qucell U3 AUara3oHay.

[TpakTnueckast padora 17. «Dynkuuu. BosBpamienue ducina mpeblIylIdX BBI30BOB JaHHOMN
GbyHKIHAN.

[Tpaktuueckas padota 18. «Dynkiuu. Bo3ppaienne J0rudeckux KOHCTAaHT B 3aBUCHUMOCTU OT
YCIIOBUS».

[Ipaktuueckas padota 19. «®ynkuuu. OOHOBIEHUE HYHKIIMH PEOOPa30BAHUS CTPOKH.

Tema 5. OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMUPOBAHUS

Teopus. Ilapagurma  0O0BEKTHO-OPHEHTHPOBAHHOTO  TporpammupoBanus.  OCHOBHBIC
komnoHeHTsl OOIL: kimacc, 00beKT, cBOicTBa, MeTOIbl. HazHaueHune oObekTa u ero cuntakcuc. Coznanue
oowekTa B [luton. [Tapamerpsl u MeToapl 00bekTa. KOHCTpYKTOp M 9K3eMILIsIp Kiacca. JmHaMudeckue
noJist. [loHsTHE POAUTENBCKOTO U 10UEPHETO Kiacca.



[Mpununsr OOIT: HacnenoBanue, NOAMMOP(PU3M, HHKANICYIAIMS. BapuaHTsl 1ocTyma K TaHHBIM:
cBOOOIHBIN pexxum nocTyma (public), pexxum moctyna protected, pexxum moctyma private. [leperpyska
OIIEpaTOpOB.

IIpaktuka. [Ipaktuyeckas padora 20. «OOII. Co3manue mpocToro Kiacca.

[Tpaktiueckast padora 21. «OOIl. Co3manme Kkiacca 4Ymclia ¢ KOHCTPYKTOPOM OT YHCIA,
orepaTopoM += u MeTosioM get val(), Bo3BpalaroM 3HaueHue).

[TpakTaeckas padora 22. «OOIl. Co3nanme xinacca MyQueue odepenanu ¢ KOHCTPYKTOPOM TIO
YMOJTYaHUIO ¥ YHKITUSMH 110 €0 00padoTKey.

[Tpaktuyeckas padora 23. «OOII. Co3nanue knacca Heiipon».

Tema 6. MaremaTuueckie OCHOBBI HCKYCCTBEHHOT'O HHTEIIJIEKTa

Teopus. Pons marematuku B mporpamMmupoBaHuu. JInHeiiHast anreOpa: BEKTOPHI M MaTpPUIIBL
Anrebpanyeckoe W reoMeTpuieckue ompeneneHue Bekrtopa. Omepanuu HaJ BEKTOpaMU: CIIOKEHUE,
YMHOXKEHUE Ha CcKajlsip (4Yucio), BblUMTaHME. Bpluncienue ummHbl BekTtopa. Hopma BekTopa.
MHoromepHbI€ BEKTOPBHI.

OcHoBBI JINHENHOM anredpbl: MaTpulibl. [ToHsTHE MaTpuUIlbl, 31IeMEHThI MaTpullbl. Onepanuu Haj
AJIEMEHTAMU MAaTPUIIBL: CJIOKEHUE, BHIYUTAHUE, YMHOKEHHUE, TPAHCTIOHUPOBAaHUE. Y MHOKEHHE MATPUIIbI
Ha BekTop. IIpeoOpasoBanue MIOCKOCTH. ACCOIMAaTUBHOCTh YMHOXKEHHS Matpuil. JucTpuOyTHBHOCTD
yMHOXeHHs MaTpull. Enunnunas matpuna. Hynesas marpunia. OOpatHas MaTpuiia.

OcCHOBBI MaTe€MaTH4ECKOW CTATUCTUKU M TEOPUM BEPOSATHOCTU. MaTCTaTUCTUKA: IIOHATHE,
HazHaueHwe, TepMmuHoiorus. CrnywaitHas BenuuuHa. Pacnpenenenue ciay4ailHOW — BETUYMHBIL.
Pacnipenienenust peanbHbIX CiIydallHbIX BEJIWYMH: THOHATHE BbIOOpPKU. lloHATHE He3aBUCHUMOCTH
Clly4aiiHbIX BeTM4MH. He3aBucMMOCTh B aHaIU3€e JaHHBIX.

bazoBbIe MOHATHS TEOPHH BEPOSATHOCTEH: MCTIBITAHUS U COOBITHS, HCIIBITAHNE HITH KCTIEPUMEHT
co ciydaiiHbIM ucxoqoM. CBoiicTBa BeposiTHOCTH. [lonapHo He3aBucuMbIe coObITHS. HesaBucumocTts B
COBOKYITHOCTH.

[TpakTuka. [Ipaktuueckas padora 24. «BekTopsl. Beruncnenne koopanuHaT BEKTOPOBY.

[TpakTrueckas pabota 25. «Bekropsl. HaxoxxaeHue yria Mexx1y BEKTOpaMm».

[TpakTuyeckas pabdora 26. «BexTopsl. Haxox/ieHre BEKTOpa, YA0BIETBOPSIOLIETO YCIOBHION.

[TpakTrueckas padbota 27. «Matpuiisl. Beranciaenue npousBeaeHs] MaTPUID.

[TpakTuueckas pabota 28. «Matpuiisl. BerarciaeHne pa3HUIlbl MATPHUID.

[TpakTrueckas pabota 29. «Teopust BeposiTHOCTH. Pemienue 3agau».

Tema 7. bubnuorexu Python mis 06paboTku JaHHBIX

Teopus. bubmmnoreka Numpy mans o6paboTku 4MCIOBBIX MacCHUBOB. CO3/1aHHE OJTHOMEPHBIX U
MHOT'OMEpPHBIX MacCHBOB, MO3JEMEHTHBIE ONEPALUU C HUMH, JJoOaBlIeHUE, O0bEUHEHNE, YAAJICHUE U
COpPTHPOBKA MaccuBOB. ClaliCHHI MacCMBOB, MHOTOMEPHBIE MACCHBBI, II03JIEMEHTHBIE ornepanuu (shape
broadcasting) u oneparuu o ocsiM (CBOpayMBaHuE), M3MEHEeHHe (POpPMbI MacCHBA.

Jluneitnast anrebpa c Oubnumorekoir Numpy. WHunmanuszanus wMaTpul 3HAYEHUSIMHU U3
paBHOMepHOro pactpenenenusi. OCHOBHbIE MaTeMaTW4YecKHe onepanuu Mo padoTe ¢ BEKTOpaMH U
MarpuriamMu B Numpy. BekTopHO-MaTpuyHas U1 MaTpUYHO-BEKTOpHAs ornepauuu. Bectpoennsiit meton T
JUTS. TPAHCTIOHUPOBAHUSI MaTPHIL.

bubnuotexa Pandas st paboThl ¢ TaOMMYHBIMU TaHHBIMUA. BCTpOCHHBIE TUIIBI TaHHBIX Series U
DataFrame. Haznauenue meronos .loc, .iloc, head() u npumeps! ux ucnosnb3oBanust. OyHKIUsS 3arpy3Ku
001bIIMX HAOOPOB TaHHBIX read _csv, MpUMepHI UCII0NIb30BaHMsl. MeTob! . shape (Bo3BpallieHre KopTexa
U3 ymciia CTpok U cTosionoB y DataFrame), .columns (Bo3BpaliieHHe KOJUIEKIIUU ¢ Ha3BaHUSIMH CTOJIOIIOB),
.nfo() (mHpOpMarus o Bcex crpokax DataFrame). Mnaaekcanus mo ycioBUsiM ¥ U3MEHEHHE JTaHHBIX B
Tabnunax. Busyanuzamusi JaHHBIX TocpencTBoM rpadukoB. Buael rpaduxos. Toueunas nuarpamma
(Scatter plot) mnm amarpamMmma paccessHUS KakK OCHOBHOM WHCTPYMEHT BH3yalld3allid B MAaITHHHOM
o0y4eHMH M aHaiM3e JAaHHBIX. [Ipumep MCHOIB30BaHUS OMOIMOTEKH AJIS aHAIM3a U BHU3yalIM3allud
JTAHHBIX 0 maccakupax Turanuka (matacet Titanik).

bubmuoreku Mapltlolib u Seaborn st mocrpoenust rpadukoB. @ynkiun Oudauorek. [Ipumep
WCIIOIh30BaHUsI OMOIMOTEK /IJIs1 BU3yalM3alli JaHHBIX O rmaccakupax Turanuka (maracer Titanik).



[Ipaktuka. IIpaktuueckas pabGora 30. «bubmmuoreka Numpy. OOpaboTka OIHOMEPHBIX
MacCHBOBY.

[TpakTideckas pabota 31. «budmmorexka Numpy. O6paboTka AByMEpPHBIX MaCCUBOBY.

[Tpaktnueckas pabora 32. «bubmmoreka Numpy. [lonp3oBarensckas GyHKIuUsA 111 00pabOTKH
OJTHOMEPHBIX MAaCCHBOBY.

[TpakTuueckas pabora 33. «bubmmoreka Numpy. [lonp3oBarenbckas GyHKIUsSA 11 00pabOTKH
JIBYMEPHBIX MaCCHBOB).

[TpakTuueckas padora 34. «bubnmoreka Numpy u nuHeitHas anreopa. CkajasipHoe IPOU3BEICHNE
BEKTOPOBY.

[TpakTrueckas padota 35. «bubauorexka Numpy u JMHeHHas anreopa. Y MHOKEHHUE KBaJIpaTHBIX
MaTpPHID.

[IpakTuueckas pabora 36. «bubmmoreka Numpy u JMHeEWHas anreOpa. 3amadya JIMHEHHOU
perpeccumn».

[Tpaktnueckass pabora 37. «bubnuoreka Numpy u nuHeliHas anredpa. MarpudHoe
MIPOM3BE/ICHNE, TPAHCTIOHUPOBAHKE, BEIYUCIICHHE OOPATHON MAaTPHUIIBIY.

[TpakTiueckas pabora 38. «bubnuoreku Pandas, Mapltlolib u Seaborn. Ananu3 u Bu3yanu3zanus
JTaHHBIX 0 maccaxxupax Turanuka (garacet Titanik)y.

Mogayas 3. MamuHHoe 00yueHue kak Mmetoaosoruss MU

Tema 8. BBenenue B MalmuHHOE 00yUeHUE

Teopus. bazoBeie monsTHs MamuHHOTO OOy4yeHHst (MO): OOBEKTHI M TpPU3HAKH, BHIOOpKA,
neneBass nepemeHHas. [Ipumepsl npumeHenus MO. Tumbl aJropuTMOB MALIMHHOTO OOYYEHHS:
MalIMHHOE OOydYeHHe C y4JuTelneM, MalmuHHOe oOydeHue Oe3 yd4HTeds. MallMHHOe OOy4YeHHE C
YAaCTUYHBIM IPUBJICYCHUEM YUMTENs, MAalIMHHOE OoOyueHHe ¢ mnojakperuieHueM. [locraHoBka 3anaun
MalIMHHOTO 00y4eHus:: oOydeHue c yuuteneM. [IpeacraBieHue AaHHBIX B MAIIMHHOM OOYy4Y€HUHU.
Tabnuunble JaHHBIE W TUNBI [pHU3HAKOB. IIpu3HakoBoe omucaHue OO0BEKTOB. YHCIIOBBIE,
KaTeropuajibHble, OWHApHble M Mpouue npus3Haku. Buasl 3agau MO. Ilonsitus perpeccun u
KJIaccu(UKALUK, X OTINYUS U rpadudeckoe NpeicTaBlieHne, 001acTh IPUMEHEHUS.

[IpobGnema nepeodyuenus. 3mepenune kauecTBa MO MAIMHHOTO 00y4eHus. DYHKITMOHAIBI
KayecTBa: MeTpuka, QpyHkuus norepb. Kpurepuu kauectBa mozeneil. IlepeoOyueHre MHOTOUYJIEHOB.
Meronpl penienus: npobiiem ¢ nepeodydennem. Meron k-Onmkaimmx coceneit (k-nearest neighbors),
KNN, ero npenmyiecTsa 1 HETOCTaTKH.

[Tafirutaiin  MammHHOrO oOOydYeHus. OTambl pa3pabOTKW MOJENNM MAIIMHHOTO OOydYeHHSs.
JuarpamMma mnainiaiHa, OPUHIUN pa3JeieHUus] AaHHBIX: oOywaromias M BaJWJalMOHHAs 4YacTH.
Oobpabotka nanHbix U data leakage, mpu3HaKOB M Kpocc-BaJMJalus JJs MOA0O0pa TUIeprapaMeTpoB
mojenu. OOpaboTka JaHHBIX: BalIUAalus, YAAJCHUS yTeYKH M 00paOoTKa MPOMYIIEHHBIX 3HAYEHU,
00paboTKa KaTeropuaabHbIX U YUCICHHBIX TPU3HAKOB.

MeTpuku MallTMHHOTO 00ydeHus. MeTpuku, ux HazHaueHue. Buapl meTpuk. OCHOBHbBIE METPUKU
perpeccun: MSE, MAE u ux Bapuanuu; kodddunueHT aerepMuHanui. OTinyue METpUKH OT QyHKIUU
noreps. Metpuku Precision u Recall, mokazarens F1l-mepa. OneHnBaHne KauecTBa YIOPSIOYMBAHUS
rpadgukom ROC-AUC. Jloructuueckas pyukmus omuoku Logloss.

[Tpaktuka. [Ipaktuueckas padora 39 «Pemenue 3agay no reme naimian MOy

[TpaxTiueckas pabota 40 «Peanu3zanus Kiacca JUHEHHON perpeccuny.

Tema 9. MaremaTuyeckie OCHOBBI MAIIMHHOTO O0yYEeHHUs

Teopus. @yHKIIMKM MaTeMaTHdeckoro aHamu3a. Ywcio Diiepa W mokasareiabHas (PyHKIHEH.
OKcroHeHIManbHast QyHKuus, ee rpaduk, cBoictBa. [Ipenensl QyHKIuUI U mocienoBaTeIbHOCTEH.
[lonsiTie W OCHOBHBIE CBOWMCTBa Jorapudmuyeckoit ¢yHkiuu, ee rpaduk. CBoCTBa (YHKIIUIMA:
HENPEPbIBHOCTh, 3KCTPEMYMBI, BO3pacTaHWe W YyObIBaHHE. DKCTpeMyMbl (YHKIMA: ONpereNeHHS,
MIPUMEPHI SKCTPEMYMOB U CBOHCTBO MOHOTOHHOCTH (DYHKITHH.

IIpou3sBoaHas, rpaAMeHT U rpaAveHTHAs onTuMu3anus. [IoHaTre npou3BOAHON, FEOMETPUIECKUI
cmbici. [IpousBoaHas kak pynkuus. [IpousBogHas kommo3unuu GyHKIUNA. Berarcienne mponu3BOIHbIX,
NPaBUJIO TPOU3BOAHOM KoMmo3uimu. IlpousBogHas (QYHKIUI MHOTMX MEpeMeHHbIX. [ paaueHT.



I'panuenTHas ontuMHU3aMsL. AJITOPUTM T'PAJMEHTHOTO CIIyCKa Ul HAXOXKJICHUS MUHHUMYyMa (DYHKITUH.
OnHOMEpHBIN TPaIMeHTHBIN CITycK Ha si3bike Python.

[Tpaktuka. [Ipaktuueckas padbora 41 «Pemenue 3a1a4 Ha TPaIMEHTHYIO ONITUMH3AIIHIO.

Tema 10. Anroputmsl perpeccuu B 3agadax MO

Teopus. Anroputm MO nuHelHas perpeccus JUisl aHajau3a JAHHBIX: ONPEEIIEHUE U OCHOBHbBIE
cBoiicTBa. OOyueHre MoJeNu JTMHEHHON perpeccuu Juist O0JIbLIEro KoJu4ecTBa Npru3HakoB. [IpuMenenue
MOJIeNI JTUHEWHOM perpeccun u3 Oubimorekn Python Sklearn k perneHuio mpakTHUecKuX 3ajaad.
Busyanmmzanus mogenu. Matepnperanus KodhGHUIIMESHTOB JIMHEHHON PETPeCcCu.

AJNTOPUTM JIOTUCTHYECKOU perpeccuu. JIBymepHas nuHeWHas kiaccuukanus. MHOTOMEpHBIH
ciydaid. Beruucienue BepoATHOCTH KiaccoB. Jloructuyeckas perpeccus. Jloructuueckas perpeccust B
MaTPUYHOM BHJE. 3aMUCh KpUTepus KadecTa. Jlorucrnyeckas QyHKIHS TOTEPb.

[Ipaktuka. [IpakTudeckas padora 40 «Peanuzanus kiacca JMHEHHONW PErpecCruny.

[Tpaktuyeckas pabora 42. «Peanuszanus JOruCTUIECKON perpeccun ¢ Lo-oerymsipuzanueii»

Tema 11. Bei6op moznenu MO u metonia orieHKH €€ 3((EeKTUBHOCTH B 3aBUCMOCTH OT PELIaeMoi
3a/1a4uu

Teopus. Jlornueckue anropuTMbl aHaJIN3a JaHHBIX. Pertaroiye nepeBbs, yCTpOWCTBO 1 00ydeHHe
JUI 3a/1a4M Ki1accuuKaluy. AHaJIM3 peliarlux 1epeBbeB. BeiOop pemtaroriero npasuia B pellaremM
nepese. IlepeoOyuenne © HeloOOydYeHHE pEIIAIOUIMX JEPEBbEB: IIOCTAHOBKA  IMPOOJIEMBI;
rUIeprnapaMerpbl pellarliux JepeBbeB. llpenMyiiectBa M HEIOCTAaTKM PELIAIOUIMX JIEPEBBEB.
Pemaromiee nepeBo A 3a1a4u PErPECCUM.

Komnosumun anropurmoB. Mues noctpoeHus KOMIO3ULMU alnroputMoB: npuHuun Konmopce;
sKcnepuMeHT [anbToHa. BarruHr: mpocroe rojocoBaHue; OyTCTpan. AJTOpUTM CilydaifHOro Jjeca.
CrekuHI: ujaesd CTEKUHIa, CHOCcOoObl O0y4yeHMs, aHanu3. BycTUHI: uzes airoputma, IpaJUeHTHBIN
OyCTHHT, IPEUMYIIECTBA U HEJJOCTATKH.

[Maitrnaitn BeIOOpa Moaenu. Paborta ¢ 6ubnmorekoit Sklearn (Momynu grid search u pipeline).
Konseifep 00pabOTKM [daHHBIX C MOMOINBIO pPa3IMYHBIX Mojened. Bwibop Hammyumeid Monenu
MAaIIMHHOTO 00y4Y€eHUs JJIsi KOHKPETHOM 3a7aun. TeXHUKH BbIOOpa rUmneprapaMeTpoB MOJEIH.

Konkypcel Ha kaggle.com. Ilnardgopma ans npoBeneHHMs COPEBHOBAHMM IO MAalIMHHOMY
oOyuenuto Kaggle. /latacetm u 3arpy3ka pemienuii Ha ardpopmy Kaggle.

[Tpaktuka. [Ipakruueckas pabota 43 «l[loctpoenue mogenun MO meronom Omkalux coceneit
U U3MepeHHe e€ KayecTBa ¢ OMOIIbI0 KPOCC-BaTUAaLUN».

[TpakTnyeckas padota 44. «OOyueHre KOMIIO3UIIMU aJITOPUTMOB: CITy4ailHBIN JIeC U FpaIueHTHBIN
OYCTHHT C TIOMOII[LIO0 TOTOBBIX pealin3aliil JaHHBIX Mojieniel B OnbimoTekax sklearn u catboost.»

Mopnyab 4. HelipoHHble ceTH M KOMIIbIOTEPHOE 3peHue

Tema 12. BeeieHue B HEMPOHHBIE CETH.

Teopus. HMcrtopust paszButus HerpoceTerd. Mojenb HCKycCTBEHHOro Henpona. Ilepuentpon
Po3enOnarra: momHOTa M CXOOUMOCTb. AJTOpUTM OOyueHHs] HEHpOHHBIX ceTed. PekyppeHTHbIe
HelpoHHble ceTH. CBEPTOUHBIE HEllpoHHBIE ceTH. PeBomonus rirybokoro o0yuenusi. Tpancgopmeps! B
00paboTKe eCTeCTBEHHOTO A3bIka. COBpEMEHHOE Pa3BUTHE HEMPOHHBIX CETEH.

Mognens HeitpoHa. OyHkius curmounabl. OyHKMKM akTUBAMU. OIMH HEWPOH U MOJHOCBSI3HAA
HellpoHHas ceTb. MHOTOCIONHBIN NeprenTpoH o0y4yeHHE IMOJHOCBA3HBIX HEHPOHHBIX ceTed. 3amaua
pacrio3HaBaHus pykonmucHBIX udp. [IpeodpazoBanue BekTopa B neprentpone. [lapamerpsl HEHPOHHON
cetu. OOyueHue HeHpoHHBIX ceTeil. OOydenue mnepuentpoHa. OnTumu3anus (YHKIMHA TOTEPb.
CroxacTu4eckuil rpalueHTHBINA CIYCK. AHAIN3 MOJHOCB3HBIX HelipoceTel. CriocoObl peryspu3anuu B
HeHpoHHBIX ceTsx: ciou Dropout u Batch Normalization u ux npumenenue. @peiimBopku deep learning.
OOyueHnue HEHPOHHBIX ceTel B Onbmuoreke riryookoro oOyuenusi PyTorch.

[Tpaktuka. [Ipaktudeckas pabora 45. «O0yueHne HeWpOHHBIX ceTei B Pytorchy.

Tema 13. TexH0JIOTHS KOMIIBIOTEPHOT'O 3PEHUS

Teopus. CBepTouHble HEHPOCETH: HUCTOPUS pa3BUTUS KOMIIBIOTEpPHOro 3peHus. Mcropus
pa3BUTHS KOMIIBIOTEPHOTO 3peHusi, KOHKypc ImageNet. KomnbroTepHoe 3peHue 10 HeHpoceTeH.



YcrpoiictBo cBepTku. ['mcrorpamma opuentupoBanHbix rpaaueHToB (HOG). Knaccuduxanums
nzobpaxenuil. IlomHocBs3HBIE ceTu [uisi 00paOOTKM KapTUHOK. CBepTOUYHBIE CETH Ui 00pabOTKU
KapTUHOK. CBepTka m3obOpakeHust GpuiabTpoMm. Oneparus cBepTKH. CBEpTKa IBETHBIX HW300pa’keHUI.
[TocTpoeHnue nmpoToTUIIA CBEPTOYHON HEHPOCETH. YCTPOMCTBO MOJIHOLICHHON CBEPTOYHOM HEMPOCETH.
[TocnenoBarenbHbIE CBEPTOYHBIE CIOM B 00pabOTKE KapTHUHOK. YCTPOWCTBO CBEPTOYHOW HEHPOHHOM
ceTH JuIsl 3a/1auu Kinaccudukanuu. MHTepnpeTalys CBepTOUHBIX CIOEB.

[TapameTpsl B MOJTHOCBSI3HOM 4YacTH CBEPTOUHOM Helpocetu. Pooling B permienuu mpobiaembl
00JIBIIOT0 KOJIMYECTBA [TAPaMETPOB CBEPTOUHOM HEUPOCETH.

Apxurexktypet CNN. Apxurextypbl cBeprounbix Helpocereii: AlexNet; VGG. IlpoGnema
3aryxanus rpaauenToB. SKip Connection. Skip Connection B cBepTOYHBIX ClTosIX. ApxuTekTypbl ResNet,
DenseNet.

Transfer Learning: nepenoc 3uanuii. [[pumenenue npu o0yueHun Heripocereid. Jloodyduenue ceru.
3aMopo3Ka CII0EB Mepe] 1000yIeHUEM.

[TpakTuka. [Ipaktudeckas padota 46. «IlocTpoeHue cBepTOUHOI HeMpoceTH AJisl pelIeHUs 3a1aun
KJ1accu(UKaum.

[TpakTueckas pabota 47. «JlooOyueHue HeillpoceTu Ha 3a7a4y KiacCu(UKAIMKU KapTUHOK.

KAJIEHJIAPHbBIA YYEBHbBII I'PA®UK
peajiu3anuu J0NOJHUTEIbHOH 001Iepa3BUBAIOIIEH NPOrpaMMbI
«VMCKYCCTBEHHBIM MHTEJUIEKT U MAIIMHHOE 00YUEHHE

Ha 2023/2024 yu. roa
Ton Hara [Hara Konuuecto | Konnuectro | KoauuectBo Pexum
oOydeHus | Havana OKOHYaHUS y4eOHBIX y4eOHBIX y4eOHBIX 3aHITUN
3aHATUN 3aHATUN HEJlEIb JHEN 4acoB
01 20 1 pazaB
1 rox CEHTSOPs Mas 34 34 34 Hezeo 1o |
2024 2025 aKaJeMHYECKUX
yaca
KaJsennapHo-remarudeckoe mianuposanue, Bapuanr 1 (0CHOBHOI YPOBEHb)
KonnuecTtBo ®opma
= 4acoB KOHTPOJIS
2 = ®opmMma =
g = Tema 3anaTus SAHSTHS = =
@) © = 2 @
2 5 | £
= =
Moay.anb 1. BBeieHne B TEXHOJIOTHIO HCKYCCTBEHHOI'0
HHTEJJIEKTA M OCHOBBI IIporpamMupoBanus Ha Python
1. | 3nakomctBO ¢ TexHomoruen N VYuebHoe 1 0 Tect, ompoc
3aHSTHE
2. | 3nakomcTBO ¢ mpodeccusimu B U VYyeOnoe | 1 0 Tecr, onpoc
3aHSTHE
3. | Brenenue B s3b1k iporpammupoBanust | [Ipaktua | 0 1
Python. Cpena paspaGotku Jupyter | eckas
Lab. luctpnbyruB Anaconda pabora
4. | BBeneHue B sA3bIK MporpaMMupoBanus | Yueonoe | 0 1 Tect, ompoc
Python. Ilepemennsie. Opranuzanus | 3aHATHE
auasora




5. | Brenenue B s13b1k iporpammupoBanus | [Ipaktuu
Python. Opranuszamnus nquanora eckas
pabora
6. | BBenenue B A3bIK MPOrpaMMHUpOBaHus | YdyeOHOE Tecrt, ompoc
Python. OcHOBHBIE CHHTakCHUYECKHE | 3aHATHE
€IMHUIIBl M KOHCTPYKIIUU
7. | BBenenue B s3bIK IporpamMmmupoBanus | [Ipaktuu
Python. JIuHenHHbIN TOPUTM |  €cCKast
VYcnoeueiid  anroputMm. Kackamsplii | pabota
YCJIOBHBIN OIIEPATOP
Bcero
YacoB:
UTOro 7
Monyas 2. Co3nanue aaropuTMOB HCKYCCTBEHHOT0
HHTe/UIeKTa Ha Python
8. | Crpoku u mukibl. Tun string u | YueOHoe TecT, omnpoc
OTIepalliy HaJl CTPOKAMHU 3aHATHE
9. |Crpoku u mmkiubl. Hukn ¢ | [Ipaktuu
apaMeTpoM U YCIOBUEM eckast
pabora
10. | Crucku, ¢ynkmun, ¢dainel. Tunsl | YaeOHOE Tecrt, onpoc
naHHbIX list u dict 3aHATHE
11. | Coucky, byHKIMH, daiiner. | [IpakTiy
Omnepanuuu co cuuckamu eckas
pabora
12. | Cnuckn, ¢byHKIHY, ¢aitnel. | [IpakTiu
Omneparuu ¢ dainamu eckas
pabota
13. | Cruckw, byHKIUH, ¢aiinbl. | YueOHoe Tecr, onpoc
[Tonp3oBarenbckue QyHKIMH 3aHATHE
14. | Cnucky, byHKIUH, ¢aiinsl. | [Ipaktny
BosBpaiieHre J0ruueckux KOHCTAHT |  ecKas
B 3aBUCUMOCTH OT YCIIOBHSI pabota
15. | Cnucky, byHKIUH, ¢aiinsl. | [Ipaktny
OOHoBIIEHHE byHKIMU | eckas
peoOpa3oBaHusl CTPOKH pabota
16. | OcHOBBI 00BEKTHO- | YueOHoe TecT, omnpoc
OPHEHTHPOBAHHOTO 3aHATHE
nporpammupoBanus.  Kmaccel
OOBEKTHI
17. | OOII. KoHCTpyKTOpHBI VYuebHoe Tecrt, onpoc
3aHATHE
18. | OOII. MeTtob YyeOHoe TecT, omnpoc
3aHATHE
19. | OOIl.  TIleperpy3ka omepatopoB. | [IpakTuu
Co3nanue knacca Heiipon eckas
pabota
Bcero yacos:
HUTOI'O: 12
Mopnyas 3. MammHaHoe 00y4eHHe KaK MeTO10JI0THsl
HCKYCCTBEHHOI'0 MHTE/UIEKTA




20. | Beegenne B MammHHOE o0OyuyeHue | YdyeOHOE Tect, ompoc
(MO). Perpeccus u kitaccupukanus 3aHsITHE
21. | Perpeccus u xnaccudukanus [TpaxTru
eckas
pabora
22. | [aiimuiaitH MalmMHHOTO O0yYEHHS [TpakTuu
eckas
pabota
23. | Iloctpoenne momenun MO wmetonom | [lpaktuu
OmmKaimmx cocenei eckast
pabora
24. | Usmepenne kauectBa moaenu MO c | IIpaktuy
MIOMOIIBIO KpOCC-BaluAalluu eckas
pabora
25. | IToctpoenne momenn MO wmetonom | Ilpaktuu
O KAMIIMX coceiell U u3MepeHue e€ |  eckas
KauecTBa C  TIOMOINBIO  Kpocc- | pabota
BaJTHJIAlAN
26. | MeTtpuku MamuHHOTO oOydeHus: B | YueOHOe TecT, omnpoc
3ajJjlaye  perpeccud, B  3ajJaye | 3aHATHE
KJIacCHU(PUKALNH
27. | Peanuzanusa KJIacca nuHeHo# | [IpakTuy
perpeccuu eckas
pabora
28. | Maremarn4eckue OCHOBBI | Y4eOHOe TecT, ompoc
MalIMHHOTO O0yueHHUs. DyHKIUU | 3aHATHE
MaTeMaTUYeCKOro aHaJln3a
29. | Marematuyeckue ocHOBHI | [IpakTuu
MalIMHHOTO  O0yueHWs. DyHKIUM | eckas
MaTEeMaTHYeCKOro aHalu3a: 4YHUCIo | pabota
Diiniepa, SKCIIOHEHTA
Bcero 4acos:
NUTOIO: 10
Moay.anb 4. HelipoHHBIE CeTH M KOMIIBIOTEPHOE 3pEeHue
30. | BBenenue B  HeWpoHHbIE CeTH. | Y4yeOHOe Tecrt, onpoc
Heitpocern ItIE: 3aa4yl | 3aHATHUE
KJIacCU(PUKAITIHI Baenenmue B
6ubnmoreky Pytorch.
31. | OGyuenue HeilpoHHbIXx cereil B | [IpakThu
oubmmoteke PyTorch eckas
pabota
32. | Perynspuzanusi B HSHPOHHBIX CeTsX | YdeOHOe Tecr, onpoc
3aHSTHE
33. | [loctpoenne kouBeiiepa oOyueHus | [IpakTid
HEWpOCEeTe C  HCIOJIb30BAHUEM | €CKas
PyTorch pabota
34. | TexHONOTUS KOMITBIOTEPHOTO 3peHH. | Y4yeOHoe Tecrt, ompoc
CBEpTOYHBIC HEPOHHBIE CETH 3aHATHE

Bcero yacos:

UTOI'O:

NUTOI'O no nporpamme

34




Cnoco0bl omnpenesieHHsl pe3yJbTATHBHOCTH M (POPMBI IOJABEJICHUS] MTOIOB peaTu3aluu
NPOrpamMMsbl

[TporpammMoiil npenycMaTpuBaroTCs CIEAYIOLIME BUJIbI KOHTPOJISA: IPeABapUTENbHbIN (BOAHBII),
TEKYILLUN, IPOMEKYTOUHBIN, UTOTOBBIH.

IIpenBapuTe/bHBIH KOHTPOJb IPOBOJUTCS HAa IEPBBIX 3aHATUAX C LEJIBIO BBIABICHUSA
00pa3oBaTENHLHOIO M TBOPUYECKOTO YPOBHsI 00YUaIOIIMXCs, UX CIIOCOOHOCTEH. MOKeT OBITh OpraHU30BaH
B (hopMme cobOece1oBaHMsI WM TECTUPOBAHUS.

Texymmii KOHTPOJIb OCYIIECTBIAETCS sl 00€CIIeUeH s ONIEpaTUBHON OOPATHOM CBSI3U MEXKIY
IpernoiaBaTesieM U 00y4aroluMcsl, a TaKKe KOPPEKTUPOBKU METOJOB, CPEACTB U (GopM oOyueHHs B
IIPOLIECCE OCBOEHHUS OO0yYaroIIMMHCS MOJYJEH, pa3felioB M TeM IporpaMmbl. TeKylui KOHTPOJIb
IIPOBOJUTCS B X0/1€ pabOThl ¢ 00y4arOUIMMUCS, IPU MIPOBEACHUU ayIAUTOPHBIX 3aHATHH, a TakKe IpU
OLICHUBAaHUM CAMOCTOSITENIbHOW paboThl. MOXET NpOBOAUTHCS B (hOpMEe TECTHPOBAHUS, OMIPOCa,
BBINOJIHEHUS TPAKTUYECKON PabOTHI.

IIpomexyTouHAs1 aTTeCTAUMA OCYLIECTBIISIETCS JUIsl 00ECTIEUEHHs] OLIEHKU KauyecTBa OCBOCHUS
o0yJaroIUMHUCS  CTPYKTYpHBIX KOMIIOHEHTOB IpOrpaMMbl: MOJIyJs, pas3jena U  sBJIsSeTcs
CHCTEMaTHYECKIM MEpOTIPUSATHEM B 00pa3oBaTesibHOM mporecce. J{anHas opMa KOHTpOJIS HalpaBJieHa
Ha BBISIBJICHUE 3HAHUHN, YMEHUH U HABBIKOB YYAIIUXCS U ONPEEIAeT CTENEeHb UX YCBOSIEMOCTH Y4eOHOTro
Marepuana. IIpomexxyrodnas arrectanys MOXKET NPOBOJMUTHCSA KAaK Ha OTIEIbHBIX 3aHATHUSX, TaK U B
pe3yJIbTaTe UCIOJIb30BaHMsI HAKOIIUTEIBHON CUCTEMBI OLICHUBAHMSI 110 PE3YJIbTaTaM TEKYIIEr0 KOHTPOJISA
OCBOCHMS NporpaMmbl. @OpMBI IPOMEKYTOYHOM AaTTECTAMM; TECTUPOBAHUE, OIPOC, BBINOJIHEHUS
KOHTPOJIbHOM MJIU NMPaKTHYECKONU PabOTHI.

Hrorosasi arrecTanusi OCyIECTBISIETCA B KOHIE y4€OHOI0 I'0J1a WK IPU 3aBEpLIEHUN 00yueHus
[0 [porpamMMme, C LEJbI0O IPOBEPKH 3HAaHUM, yMEHUH M HaBBIKOB IO 001e0o0pa3oBaTeNbHON
oOuiepa3BuBarolieil nmporpaMmme. B cooTBeTcTBUY € pe3yabTaTaMH UTOTOBOM aTTecTaluy OIpeaeseTcs,
HACKOJIBKO JIOCTUTHYTBI pe€3ydbTaThl IIPOrpPaMMBbl KaXIbIM Yy4YalllUMCs, IIOJHOTA BBINIOJIHEHUS
nporpaMMbl. @OpMbI UTOTOBOM aTTECTAallM; UTOTOBOE TECTUPOBAHUE, BBHIIIOJIHEHUSI UTOTOBOW paloTHI,
3alIUTa MHIUBUYaIbHOTO WM TPYIIIOBOTO MIPOEKTA B BU/IE ITYOJIUYHOTO BBICTYIIJICHUS C IEMOHCTpALUs
MIPOEKTHOM pabOTHI.

Kputepun oneHkM 3HaHUM, YMEHHH M HaBBIKOB IIPM OCBOEHUHU IPOTrPaMMbl INPUBEICHBI B
Tabmunel.

Tabmuua 1. Kpurepuu onieHMBaHUs pe3yJIbTATUBHOCTH 00pa30BaTEIbHON AEATENbHOCTH

YpoBeHnb
TEOPEeTHYECKUX 3Hanus
3HAHUM

Ha wrToroBom TtecTupoBaHMM OOYyYarOMIMiics TMOKa3bIBA€T
Huzkuii HEJOCTAaTOYHOE 3HAHUE TEOPETUUECKOTO Marepuana. | H
OOyuaromuiics BIajieeT HEKOTOPHIMU KOHKPETHBIMU 3HAHUSMHU.
3HaHUS BOCITPOU3BOANT JIOCIIOBHO U OYKBAJIBHO

Ha wuroroBoM TecTHpOBaHMM OOydYalOUIMiiCS MOKa3bIBAET
Cpennuit XOpOIllee 3HAHHE TEOPETHYECKOro marepuana. 3amac 3HaHui | C
oOyuyaromierocsi OMU3KUHA K COAEp)KaHUIO 00pa30BaTENbHOM
ImporpamMmal. Henomaoe BJIaACHUEC IIOHATUA TEPMHUHAaMHU,
3aKOHAMHM, TeopHuen

Ha wrToroBom TtectupoBaHuM 0O0ydaromIMics TOKa3bIBAET
Bricokuii OTIUYHOE 3HAHHWE TeopeTudeckoro marepuana. Mudopmarmrio B
BOCIIPUHUMAET, TOHUMAET, YMEET nepedopMyInpoBaTh CBOMMHU
clioBaMH. Braneer »KCHEpTHBIM YpOBHEM 3HaHUi, CHOCOOEH
nepeaaBaTh HEOOXOAMMBIC 3HAHUSI CBEPCTHUKAM.

YpoBeHb
NMPAKTUYEeCKHX CnenuajbHble YMEHUS, HABBIKH.
YMeHHI 1 HABbIKOB




Huzknii B mpakTtuueckod eATENTBHOCTH OOYyYalOIIMUCS JIOMYCKaeT
cepbe3HbIe OUTMOKH, Cl1ab0 BJIaCET YMEHUSIMUA U HABBIKAMHU H

Cpennuit OOyuaromuiicsi  BJIajieeT  CHENUaIbHBIMU  HaBbIKAMH  Ha
penpoyKTUBHO-TIOApaKaTeabHOM  ypoBHe.  [lpaktuueckoe | C
MPUMEHECHHUE 3HAHWKM BOIUIOMIACTCS B TMPOAYKT, TPEOYIOIIHMA
HE3HAYUTENIbHON JOPAOOTKH.

Bricokuii OOyuaromuiicsi croco0eH NMPUMEHUTh YMEHHUS W HaBBIKH IS
pELIECHNsT HECTAaHJAPTHBIX 3aJaHUM WJIM 3aJlaHUM TMOBBILIEHHOW | B
CIIO)KHOCTH. Brajmeer 9KCHepTHBIM — ypOBHEM,  CIIOCOOEH
repegaBaTh HEOOXOAMMBbIE HABBIKM CBEPCTHUKAM.

MarepuanbHO-TeXHHYeCKOe o0ecrieyeHue

3aHATUS POXOJAT B KaOrHeTe MHYOPMATHKH 00pa30BaATEIbHOIO YUPEKACHHUS.

O06opynoBaHue KOMITBIOTEPHOTO KJlacca:

- paboune MecTa IO KOJMYECTBY OOYYAIOLIMXCSl, OCHAIEHHbIE IEPCOHAIBHBIMU
KOMIIBIOTEPaMH WJIA HOYTOYKaMu;

- paOouee MecTO MpenojaBareNs, OCHAIIEHHOE IE€PCOHAIbHBIM KOMIBIOTEPOM WU
HOYTOYKOM;

- MarHUTHO-MapKepHas J0CKa;

- KOMIUIEKT y4eOHO-METOAMYECKOW AOKyMEHTAalu: pabouas mporpamma, pa3gaTOuHBINA
MaTtepual, 3aJaHus, LU(POBbIE KOMIOHEHTHl Y4eOHO-METOJUUYECKUX KOMIUIEKCOB (Tpe3eHTaluH,
BUJICOPOJIMKH).

TexHuueckue cpeicTBa 00y4eHus:

- JI€MOHCTPALIMOHHBIN KOMILJIEKC: MHTEpaKTUBHAs JI0CKa (unn 9KpaH),
MYJIbTUMEIHAIPOEKTOP, IEPCOHANBHBIA KOMITBIOTEP MIIM HOYTOYK;

- JIOKaJIbHAS CeTh M IOCTYN K ceTu VHTepHeT.

Kabuner nna 3anstuii coorBercTBYeT TpeboBanusM Canllun 2.4. 3648-20 «CanutapHo-
SNUAEMUOJIOTHUECKHE TpeOOBaHUS K YCTPOMCTBY, COAEpKAHMIO U OpPraHM3alMM pexuma pabdoThbl
00pa3zoBaTeNbHBIX OPraHU3aLUI TOTIOJIHUTELHOIO 00pa30BaHUsl JeTei».

MeTtoan4eckoe odecnedeHre NPOrpaMmbl

Opranuzanusi 00pa3oBaTeIbHOM 1eSITeILHOCTH

OO0pazoBarenbHBIA TPOIECC OCYIIECTBIsIETcs B o4HON ¢dopme. [Ipu oOyueHun UCHOIB3YIOTCS
pasznuyHbie POPMBI, METOIBI U TEXHOJIOTHH.

Ponpb yuutens cocTOMT B KpaTKOM MO BpeMEHU OOBSICHEHHWH HOBOTO MaTepHalia U MOCTaHOBKE
3a4a4d IS OPAKTAUYECKOTO 3a/aHMsl, a 3aTeéM KOHCYJIbTUPOBAHHUM YYAIIMXCS B MPOILECCE €ro
BBINIOJHEHUS. [IpakThueckue 3amaHus  BBIIOJHSAIOTCA HAa  KOMIBIOTEpE. Yyamuecs MOTYT
CaMOCTOSITEJIbHO TPEHUPOBATh HABBIKUA MPOrPaMMHUPOBAHUS, BBIIIOJIHSAS 3a/IJaHUs, pa3MEIIEHHBIE B Kypce
M0 WCKYCCTBEHHOMY HHTEIEKTY M MAIIMHHOMY oOydeHuto B pamkax mpoekta «MU Crapt» Ha
mwiargpopme  Stepjk.org  https://stepik.org/course/125587.  IlpoBepka  MPOrpaMMHBIX  KOJIOB
OCYILIECTBIISIETCS ABTOMAaTHYECKH.

[InmanupyroTCs ciaeayroue 3Tanbl OpraHu3aluy 3aHsATHS:

- nocmanoska yyedHozo 3adanus. KOMIOHEHTHl Y4eOHOTO 3a/laHus: XapaKTEpHUCTHUKA
3amanus (TUTAHUPYEMBIM pPe3yJbTaT BBIOJTHEHHUS); MOTHBAllMOHHAS YaCTh;, COJEp)KaHHE: YCIOBHUS,
BOMPOC; MHCTPYKIIMSI TIO BHITIOJTHEHHIO; BPEMs BBIMIOJTHEHHUS; 00pa3el] Ui OMHCAHUE OTBETa; KPUTEPUHU
OIIEHKH; METOJINYECKUA KOMMEHTAPHIA.

- 0esamenbHOCIb 00YUAIOWUXCSl NO €20 BbINOJHeHU!0. 3alaHusl MOTYT BBINOJIHATBHCS Kak
WHIUBUAYAIbHO, TaK U B rpymnmnax. IlapHas wiu rpynmnoBas paboTa MO3BOJSET KaXA0OMy ydalleMycs
pa3BUBaTh KOMMYHUKATHBHBIE KOMIIETEHIIUU U OCBaWBaTh HOPMBI pabOTHI B KoJieKTHBE. Heo0xoammo
MMOMHHTb, YTO NMPUCBOCHHE 3HAHUMN (II€PEXOJ UX B CO3HAHHE) OCYILECTBISETCS TOJBKO MPHU YCIOBUHU
HAIMYUs BHEUTHEH pedd (IICUXOJOTUYECKHI MEeXaHW3M, 00eCIeUMBAIONINI MPUCBOCHHUE 3HAHUMH, T.€.
MpHUpaIieHre CO3HAHUS: BOIIPOC - MBICIIb - BHYTPEHHSISI pedb - BHEIIHAS peub). [loaToMy pekomeHayeTcs
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OpPraHU30BBIBAThH JEATEIBHOCTh OOYUAIOMIMXCS Yepe3 OOCYKIEHHE KIIFOUEBBIX BOIPOCOB COJEpIKAHUS
yYpOKa, B TOM YHCIIE C UCIIOJIb30BAHUEM 3PUTENIBHBIX OTOP.

- KOHmMPOIb npoyecca u cmenenu binoanenus. I1oBe1eHue nTOroB Ka)xa0ro 3ramna 3aHsThs
o0y4aroluMucs, HaIu4ue oOpaTHOM CBSA3M Ha KaXIOM 3Tare. To ecTh BBIIOJHEHUE KaXA0r0 yueOHOro
3aJJaHMA TOABEPTACTCSI KOHTPOJIIO YUUTEIA C IIEIIbI0 00eCTIeYeHNs TeKYIel KOPPEKIMH MPOLIecca YUSHHUs
KaXJ0ro oOy4arolerocs. MojBeeHue UTora aesrenbHocTH. KauecTBeHHas MOJIOKHUTEIbHAs OICHKA
JEeSTEILHOCTH 00YJaIOIIUXCS CIIOCOOCTBYET (DOPMHUPOBAHUIO TIOJIOKUTEIBHON Y4eOHOW MOTHBAIUH.

- pegnexcus. Vcrionb3oBaHUE CUCTEMbl CAMOKOHTPOJISI M B3aUMOKOHTPOJIL KaK CPE/ICTB
pedexcun u GOpMUPOBAHUS OTBETCTBEHHOCTH 3 PE3YJIbTAThl CBOCH NEATETLHOCTH.

- camocmosmenvHas paboma. Hanuuue OJIOKOB CaMOCTOSITENILHOTO IMOJTYYSHUsI 3HAHUN
o0yJaromuMucs B Tpolecce y4eOHO-TIO3HABATENFHONW JEATENbHOCTH C Pa3IMYHBIMU HCTOYHUKAMU
uH(pOpMaLKH, CpeN KOTOPHIX BEIYyIEe MECTO IIPUHAJUICKUT pecypcam cetu HTepHeT.

Kaxxnoe ouHOE 3aHATHE CTPOUTCS C YUYETOM MHIUBUAYAIbHBIX BO3PACTHBIX, ICUXOJIOTMUECKUX U
(bU3MONIOrHYeCKUX OCOOCHHOCTEH O00ydaromuxcsi ¥ KOMIIETEHTHOCTHOTO TMOJXOJAd, YTO OIpeaesseT
cUCTeMY TpeOOBaHMI K 3aHITHSIM:

Llenenonazanue. llepen oOy4arOIIMMUCA CTaBATCS KOHKPETHBIC, JOCTHIXKUMBIC, MOHSTHEIE,
auarHoctupyemble  1enu. Ilo  BO3MOXHOCTH, ILieJernojaraHue OCYLIECTBIISETCS COBMECTHO C
oOydaromuMucs UcxoAs U3 chopMynupoBaHHON mpobiaembl. OOydarommecs TOJKHBI 3HATH, KaKHe
KOHKPETHO 3HaHHUS U YMEHHSI OHM OCBOSIT B IIPOLIECCE AESITEIbHOCTH Ha 3aHATUHU; OHU JIOJDKHBI 3HATh U
TUJTaH JOCTHIKEHUS MOCTABJICHHBIX 33/1a4.

Momusayus. Yaurtenb GOpMHUPYET HHTEPEC K TIPOIECCY YICOHOM ACSITEILHOCTH M K JIOCTHYKCHUIO
KOHEYHOTO pe3ynbTara. I(P(HEeKTUBHBIMA MOTHUBAMHU SIBIISIIOTCS PEIICHHE AaKTyadbHOW MpPOOJIEMBI,
[IpaKTUYECKasi HAlIPaBJIEHHOCTb COACPKAHUSI.

Ombop cooepocanus. JInsd KakIOro 3aHATUS JOJDKHBI OBITh KAaueCTBEHHO OTPabOTaHbI
IUTAaHUPYEMbIE PE3yJbTaThl, OINpPEJEICHHbIE MPOrpaMMOil, M TOJBKO 3TH 3HAHUS I[OJABEpPraroTCs
KOHTpoJt0. Best ocranbHas nH(popMalysi HOCUT BCIIOMOTaTeNIbHBIM XapakTep M He JOJDKHA cO37aBaTh
Neperpy3ok M KoHTposupoBatbes. llpu mombope ydeOHO-IMIAKTUYECKUX MaTepUalioB U BBIOOpE
IIPUEMOB OpraHM3aluu 00pa30BaTENbHON AEATENbHOCTH HEOOXOIMMO YUUTBIBATh, YTO MAaKCHUMAJIbHO
3¢ (deKkTUBHO ycBauBaeTcs HH(OpMalus, KOTopas:

- SBIISICTCA aKTyaJbHOU Il 00y4aroIMXcs, COIVIaCYeTCsl C TEeKYIMMH, OCO3HAaBaeMbIMU
MOTPEOHOCTSAMU U UHTEPECAMHY;

- COOTBETCTBYET YPOBHSIO 3HAHUH U HABBIKOB YYaIIUXCS;

- MIPOBOAMTCS Yepe3 pa3Hble KaHalbl BOCIPUSTHS (BU3yallbHas, TpaduyecKkas, TEeKCTOBas);

- ABIIsieTCS 0a30BOM JUIsl MPUHATUS PELIEHUs, TO €cTh TpedyeT pa3paboTKH 3aJaHui 1O
MIPAKTUYECKOMY HUCIIOJIb30BAaHHUIO HH(POpMAIINH;

- TPaHCIUPYETCs APYTOMY YEIOBEKY B ITpoliecce BepOalbHOTO OOIICHHUS.

Ilpakmuueckas 3Hauyumocmos 3HAHUU U CcnOcobo8 OessmenbHOCMU. YUUTENb MOKAa3bIBAET
00yJaroImuMcsi BO3MOKHOCTH TNPUMEHEHHUS OCBaMBAE€MbIX 3HAHMH M yYMEHUH B HX MPAaKTHYECKOH
NeSITENIbHOCTH.

MeTtoabl 00pa3oBaTeIbHOM AeATeJIbHOCTH

[TIpuopurer B paboTe mnemarora OTAAETCs MpPHUEMaM OINOCPEIOBAHHOTO IEJarornyeckoro
BO3/ICHUCTBUS, HA MEPBbIM IUIAH BBIIBUTAIOTCSA JUAIOTUYECKHE METOJIbl OOIIEHUS,, COBMECTHBIN MOUCK
UCTUHBI, pa3BUTUE 4YEpe3 CO3/JaHHUE BOCIUTHIBAIOIIUX CUTyallUd, pa3HOOOpa3HyI0 TBOPUYECKYIO
JesaTeIbHOCTh U B3auMo/ieiicTBue. B o6pa3zoBarenbHOM mpoliecce Mo JaHHOM MporpaMmme UCIOb3YI0TCs
METO/]Ibl 00Y4YeHHMsI, HallpaBJIEHHbIE Ha pelIeHHe 00pa30BaTeIbHO-BOCIUTATEIbHBIX 3a1au:

- 00BSICHUTENIbHO-UITIOCTPATUBHBIH;

- METO]T TPOOJIIEMHOTO U3JI0KEHUS (IIOCTAaHOBKA MPOOJIEMBI U pellieHne €€ CaMOCTOSITETEHO
W TPYNIION);

- MIPOEKTHO-HUCCIE0BATEIbCKU;

- HATJISIHBIA: IeMOHCTpAIUs IUIaKaToOB, CXEeM, Ta0JIUII, TUarpaMM, POEKTOB;

- UCIOJIb30BaHNE TEXHUYECKUX CPEJICTB;

- IIPOCMOTP BUEO;



- [IPaKTUYECKUN: TPAKTUYECKUE 3a/1aHuUs;

- aHAJIM3 U pellieHue MPOOJEMHBIX CUTYalUi;

- MCTOJ TIPOBCPKH, OLCHKHU 3HAaHUM H HaBBIKOB, HO3BOJI$IIOH_[I/H>'I OLICHUTL YCBOCHHUC
MaTepHalia U BHECTH KOPPEKTHPOBKH.

Br160op MeTo10B 00ydeHus OCYIIECTBISIETCS. HCXO/IS U3 aHAJIM3a YPOBHS TOTOBHOCTH YUaIIUXCS K
OCBOCHHUIO COJIEPKaHMsI MOAYJIs, CTEIIEHH CIOXHOCTH Marepuana, Thna ydyeOHoro 3aHstus. Ha BbiObop
METOOOB 06yquI/1;1 3HAYUTCJIIBHO BJIMACT HepCOHaHBHBIﬁ COCTaB TIpYIIIlbl, HWHAWBUAYAJIbHBIC
0COOEHHOCTH, BO3MOYKHOCTH U 3aIIPOCHI 00Y4arOLIMXCS.

®opMbl POBEACHUA 3AHATHH

OcHOBHas opraHu3anuoHHas (opMa oOydeHHUs B JIOMOJIHUTEIBHOM OOpa3oBaHUU — yueOHOe
3ansaTHe. Kpome yueOHOTO 3aHATUS B JONOJHHUTEIBHOM OOpa30BaHUHM HCIOIB3YeTCs OOJbIIOE
pasHooOpa3ue GpopM 00yUeHHs: SKCKYPCHUs, 3aHATUE-UIPA, CEMUHApP, TPEHUHT U apyrux. [lonbop dpopm
OpraHu3alK Y4eOHOTO 3aHATHS 3aBUCUT OT HAIPABJICHHOCTHU JONOJIHUTEIHHON 0011e00pa3oBaTeIbHON
o011epa3BUBaroIlel MPOrpaMMel, CeUU(UKN 3aHATHH, OT MpeobaasaHus Ha 3aHATHH TOTO WIM WHOTO
BHUAa JCATCIBHOCTH.

WunuBuayaneHas ¢opma oOydeHHMs NOJpa3yMeBaeT B3aUMOICHCTBUE YUUTENss C OJHUM
YUEHUKOM (PENEeTHTOPCTBO, THIOTEPCTBO, KOHCYJIbTAIIMU U T. 1.). B KOJUIEKTUBHO-TPYNIIOBBIX (opMax
00y4yeHHs MIKOJIBHUKH pabOoTaIOT B IPYIIAX, CO3/4aBaEMBbIX HA PA3JIUYHBIX OCHOBAX.

OpoHTanbHOE 00yYEeHHE MTPENoIaraeT paboTy rejarora cpasy co BCEH IpyIoN B €IMHOM TEMITe
u ¢ o0muMmu 3anadamu. KosuiektuBHO-rpymnmnoBas GopMa 00ydeHUs: OTIIMYAETCs OT (PPOHTANBHOMN TeMm,
4T0 00yUaromuecs Kjacca pacCMaTPUBAIOTCS KaK LEIOCTHBIM KOJUIEKTUB HJIH TPYIIa, KOTOPhIE HMEIOT
CBOUX JIMJIEPOB U OCOOEHHOCTH B3aUMOJICHCTBHUS.

[Tpu peanuzanuu mporpaMMbl UCIIOJIB3YIOTCA CIEAYIOLINE (POPMBI 3aHATHI:

- UH/AMBUyallbHAs paboTa;

- TBOPUYECKUE 3a]IaHUS;

- npakThyeckas padora;

- JUCKYyCCHS,

- M3yueHHe U 3aKperieHHe HOBOTO MaTepualla Ha MHTepaKTUBHOM JIeKIUK (JIeKuus-oecena,
JICKOUA-TUCKYCCHs, JICKOUA C p3360pOM KOHKPCTHBIX CHTyaHHfI, JICKIO WA C 3apaHee 3arlJIaHUPOBAHHBIMUA
oLIMOKaMu, JIEKIUS Mpecc-KOH(PEepeHIINUs, MUHU-JIEKLINsA );

- IBpHCTHYECKas Oecena;

- MIPOCMOTP U 00CYXJICHHE YUYEOHBIX BUAEPOIUKOB;

- oOcyxaeHue M paspemieHne  npobiem  («vosroBod  mrypm»,  IIOIIC-
dopmyna=Ilozunus+O6ocHoBanune+IIpumep+Cnencraue, «1€peBO peIIeHUN»).

[IpenycMoTpeHa TUCTaHIIMOHHAS (pOpMa MPOBEACHUS 3aHITHI pH oMoy miardpopmsl Stepik.
JIUCTaHIIMOHHOE ~ B3aUMOJEHCTBUE  IO3BOJSAET  MPOBOAUTH  KOHCYJIbTAllMM  y4dallerocss  Ipu
CaMOCTOATENbHON pabote goma. CucrtemMa CETeBOr0 B3aUMOJCHCTBUS TO3BOJSIET 00ECTIEUUTH
BO3MOKHOCTh HETIPEPBIBHOTO OO0YYEHHUsS B TOM YHCIe, /Ul 4acTo OOJEIOUIMX JAeTeil MM Bcex Jaereil B
Nneproa CEC30HHBIX KAPAaHTUHOB U TEMIICPATYPHBIX OTPaHUYCHHUAX IMOCCUICHUA 3aHATHMN.

KanpoBoe oGecnieuenue

Peanmaunﬂ IMporpamMmaI o0ecrieunBaeTcs neaarorutucCKuMu Kajapam, HUMCHOIMUMH CPCIHCE
npodeccuoHaabHOe 00pa3oBaHME WM BbICIIEE OOpa30BaHUE, COOTBETCTBYIOLIEE HANpPaBIEHHOCTH
JIOTIOJIHUTEIBHON 00111e00pa30BaTeIbHON MPOrPaMMBI.

[Ipy OTCYTCTBMM NE€AarorMyeckoro oOpa3oBaHHUs — JOIMOJHHUTEIbHOE MpodeccHoHAIbHOE
nejarornyeckoe oOpa3zoBaHUe; JOMOIHUTEIbHAS NMPOQPecCHOHANbHAS TPOrpaMMa MOXKET OBbITh OCBOEHA
nocae TpyaoycTpoiicTBa. PexomeHayeTcs oOOydeHHE 110 JIOMOJIHMUTENBbHBIM MPO(EeCcCHOHATBHBIM
IporpaMMam o MpouITio neaarorndeckoi esiTeIbHOCTH HE PeKe YeM OJIMH pa3 B TpU Troja.

NudopmannonHoe odbecrneyeHue
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