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PA3JIET 1

«KOMIIVIEKC OCHOBHbBIX XAPAKTEPUCTHUK OBPA30BAHUAA:
OBBEM, COAEPKXAHME, IINTAHUPYEMBIE PE3YJIbTATbI»

1.1 ITosscHUTEBLHAA 3aNIUCKA

JlononHuTenbHas oOmieo0pa3oBaTenpHas 00IIepa3BUBAIOIIas MporpaMma
«VICKyCCTBEHHBII MHTEIUIEKT M MalluHHOe oOydeHue» (nanee — IIporpamma)
pa3paboTaHa B COOTBETCTBUU CO CIICAYIOIIMMH HOPMATHBHO-TTPABOBBIMU aKTAMH:

1. ®enepanbhblii 3akoH Poccuiickoii @enepanuu ot 29.12.2012 r. Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®@enepannn» (¢ usmeHenusmu Ha 24.06.2023
rojia);

2. ®enepanbubiii 3akoH Poccuiickoin @enepanun ot 24.07.1998 Ne 124-03
«O0 oCcHOBHBIX rapaHTHsX mpaB pedenka B Poccuiickoit @enepannny (¢ U3MEHEHU-
svu Ha 31.07.2020 romna);

3. Yka3 lIpesunenra Poccurickot @enepanuun ot 7 mast 2018 r. Ne 204 «O
HAIIMOHAJIbHBIX LENAX U CTPATETHYECKUX 3afavyax pa3zsutusa Poccuiickonn Denepa-
uuu Ha niepuoa 1o 2024 roxay;

4. Vxa3 Ilpesunenra Poccuiickoir @enepanuu ot 21.07.2020 1. Ned74 «O
HAIIMOHAJIbHBIX LesIX pa3BuTusa Poccun 1o 2030 rogax;

5. HaumonaneHseiil npoekt «O0pazoBanue» - IIACIIOPT yrBepxkaeH npesu-
nuymoM Coserta nipu IIpesunente Poccuiickoit denepaunu Mo CTpaTeruyecKoMy
Pa3BUTHIO U HAITMOHAJILHBIM TIpoekTaMm (mpoTokod ot 24.12.2018 1. Ne 16);

6. Ctparerus pa3sutus Bocriutanus B Poccuiickoii @eaepaiiuu Ha nepuo 10
2025 rona, yrBepxkeHa pacnopsbkenueM [IpasurtensctBa Poccutickoit @enepanuun
oT 29.05.2015 1. Ne 996-p;

7. Konmenmus pa3BUTHS JOMOTHUTEILHOTO 00pa3oBanms jaeret mo 2030
rojaa, yreepxjaeHa pacnopsbkeHuem IlpasurensctBa Poccniickont @enepanuu Ot
31.03.2022r. Ne 678-p;

8. denepanbHblil TPOEKT «Ycnex kaxaoro pedbenka» - [IPUJIOXEHUE
MPOTOKOJTY 3aceaHus MPOEKTHOTO KOMUTETA 10 HAIIMOHAJIbHOMY MpoekTy «O0pa-
3oBaHue» ot 07.12.2018 . Ne 3;

9. TlocraHoBneHue ['TaBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpauda Poc-
cutickot ®enepanun oT 28.12.2020 roga No 28 «O06 yTBEp>KIEHUU CAHUTAPHBIX
npaBui CII 2.4.3648-20 «CaHUTapHO-3TTHIEMUOIOTHIECKHE TPEOOBAHUS K OPTaHU-
3aIsiM BOCITUTAHUS M O0y4EHHUsI, OTAbIXA M 03I0POBIICHUS JIETEH U MOJIOACIKID;

10. TIpuka3z MunuctepctBa npocserieHus: PO ot 27 uronst 2022 r. N 629 “O06
yTBepkaeHun llopsnka opraHu3anuvi U OCYIIECTBJICHHS 00pa30BaTEIbHON Jes-
TEJILHOCTH T10 JOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IpOrpaMmam’’;

11. TIpuka3 Munnpocseuienust Poccuu ot 03.09.2019 r. Ned67 «O06 yTBep-
xaenun lleneBoil Momenu pa3BUTUS PETUOHAIBHBIX CUCTEM Pa3BUTHUS JOMOJIHHU-
TEJIBLHOTO 00pa30BaHuUs JETEN;



12. IIpuka3z MuHHCTEpPCTBA TPy/la M COLMANIbHOM 3amuThl Poccuiickoit dene-
parmu ot 05.05.2018 r. Ne 2981 «O0 yTBepkaeHNH MPOodeCCHOHATHHOTO CTaHapTa
«ITegaror JOMOMHUTENHLHOTO OOPa30BaHUs JETEH U B3POCIBIX).

13. TIucemo Muno6puayku Poccun ot 18.11.2015 Ne 09-3242 «O
HarpaBjieHun uHbopMmarmmy (BMecTe ¢ «MeTOMUMYeCKUMH PEKOMEHIAIMAMU 10
MPOEKTUPOBAHUIO JIOTIOJHUTEIBHBIX OOIIEPA3BUBAIOIINX MporpaMm (BKJIOYast
Pa3HO YPOBHEBBIC MPOTPAMMEBI)»;

14. Ilucemo MunucrepctBa obpazoBanus U Hayku P® ot 29.03.2016 r. Ne
BK- 641/09 «O HanpapieHUH METOAUYECKUX PEKOMEH AU (BMecTe ¢ «MeTtoau-
YECKMMH PEKOMEHIALUSIMU 10 peasii3aliy aJanTUPOBAHHBIX JOTOTHUTEIbHBIX 00-
1eo0pa3oBaTeIbHBIX MPOrPaMM, CIIOCOOCTBYIOIIMX COIMAIbHO-TICUXOJIOTMYECKON
peadbmiuTanuu, NpoPecCHOHAIBHOMY CaMOOIIPEICIICHUIO JIeTel ¢ OTpaHUYCHHBIMU
BO3MOYKHOCTSIMHU 37I0POBbSI, BKJIFOYAsl JIETEH-UHBAIMIOB, C YY€TOM MX OCOOBIX 00-
pa3oBaTeIbHBIX MOTPEOHOCTENY;

15. TIucemo Munucrepcta IIpocBemenus Poccuiickoit Penepanuu OT
20.02.2019 r. Ne TC — 551/07«O conpoBoxAeHUN 00pa3oBaHusl, O0YyYAIOMINXCS C
OB3 u UHBAIUAHOCTHION;

16. IIucemo Munucrepcta IIpocBemenus Poccuiickoit ®Penepanuu OT
31.01.2022 r. NoJII" 245/06"O namnpaBlieHUH METOAUYECKUX peKoMeHanuii" (Bme-
cte ¢ "MeToAnYeCKUMHU PEKOMEHIAIIMSMHU 10 peaIn3aliy JOTIOJHUTEIBHBIX 00I1Ie-
o0pa3oBaTeIbHBIX POTPAMM C IPUMEHEHUEM DJICKTPOHHOTO OOYYEHHUS U TUCTaH-
IIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUN");

17. Ycra MBY JIO CIOT

[Iporpamma HampaBiieHa Ha (HOPMHUPOBAHHUE M PA3BUTHE y OOYYAIOIIUXCS
MpEACTaBlIeHUsT 00 WCKYCCTBEHHOM HHTEIJIEKTE, TMPHUHIMIIAX €ro padoThl,
NEepCHeKTUBaX pa3BUTHs, a Takxke mnpodeccusimu B obmactu Data Science u
UCKYyCCTBEHHOTO uHTeiiekTa. OOydasch MO MporpamMme, ydalluecss CMOTYT
OBJIAJICTh HEOOXOAMMBIMH IH(PPOBEIMA KOMITCTCHIIUSIMH, BOCTPEOOBAaHHBIMH B
YCIIOBUSX IU(PPOBOI SKOHOMHUKH.

JlanHasi mporpaMmma pa3paboTaHa ¢ y4eToM UHTEPECOB KOHKPETHOM 1eJIeBOM
ayIUTOPUU U TIPEJCTaBIISIET OO0 HA0Op y4eOHBIX pa3/iesioB HEOOXOIUMBIX IS
OCHOBHOTO YypOBHS OBJaJIcHUs 3HaHWsIMH B obOmactu Data Science u
UCKYCCTBEHHOTO MHTEJIICKTA.

[Iporpamma mMeeT NMPAKTUKO-OPUEHTUPOBAHHBIM U MPOQPOPHUEHTATMOHHBIN
XapakTep TaK KaK HampaBlieHa HA 3HAKOMCTBO YYaIlIMXCA C MEPCHEKTUBHBIMU U
BocTpeOOBaHHBIMU Tpodeccusimu B chepe 00pabOTKM OOJBIIMX JaHHBIX
WHTEJUICKTYaJIbHBIMU CUCTEMaMHU.

Hanpaenennocms npozpammer - TexHuueckasd. [IpeanasHaueHna uist
HCIIOJIb30BAHUSI B CUCTEME JIOMOJIHUTENILHOTO oOpa3oBaHus jnereid. OOydeHue 1o
nporpaMme Cco3JlaeT YCIoBUSL sl  Npo(ecCHOHATBHOTO CaMOOMpeeIeHus,
pa3BUTHSl  TO3HABATEJIbHOM aKTUBHOCTH M  TBOPYECKOW camopeann3alnuu
o0y4Jarommxcs.

B ocHOBy nmnporpaMMmbl 3allO)KEH MPUHLMN ~ CUCTEMATUYHOCTH U
MOCJIEIOBATEIbHOCTH 3HAHUM, KOTOPBIM 3aKJIIOYAaeTcsl B H3YYEHUU Y4eOHOTO



Marepualia B OCJIEI0BATENbHOCTH, OTPaXKAIOIIEH JJOTUKY TEXHUYECKUX HAYK, XOJI
TEXHOJOTHYECKOT0 MpoIiecca, 3aKOHOMEPHOCTH (POPMHUPOBAHUS TEXHOIOTUIECKIX
yMEHUH U COOTIOJICHUU HAaBBIKOB. VI3ydeHne Mmocieayomero yaeOHoro MaTepraia
CTPOUTHCSI Ha OCHOBE YCBOCHMS Mpeapiayuiero. [IpuHIuUN cUCTEMaTUYHOCTU U
NOCJIEIOBATEIBHOCTH BOIUIOIIAETCS B CTPYKTYypE MPOrpaMMbl W OpraHHU3alUuu
00pa30BaTENHHOTO MPOIIECCa B YACTH CUCTEMATHYECKOTO TOBTOPEHHUSI M 000OIIICHHS
W3YYEHHOr0 y4eOHOro MaTepHayia IOCJE€ YCBOCHHS OTIEIbHBIX TEM W Pa3JIEioB
POrpaMMbl; TOCTEIIEHHOTO YCJIOXHEHHUSI MPaKTUYECKUX padoT; JEMOHCTpaluu
MEKIIPEIMETHBIX CBSI3€M B PEUICHWH 33/ad HMCKYCCTBEHHOTO HWHTEJUICKTA.
[Iporpamma BkIItOUaeT yueOHbIN MaTepHall ABYX YPOBHEH CII0KHOCTH — OCHOBHOTO
U TPOJIBUHYTOTO (MaTepHalibl TOBBIIIEHHOTO YPOBHS CIIOXHOCTH). OCHOBHOM
YPOBEHb I0O3BOJIUT COCTABUThH IEPBUYHOE TOHUMAHHME IMPEAMETHONU 00JacTH,
pazo0parbcsi B Kjaccax pellaeMbIX 3ajad, HCIHOJb3YEeMbIX METOAaX pEeIICHHUS,
00JIaCcTSIX MPWIOKEHUSI PE3YJIbTATOB, TO3HAKOMUT C S3BIKOM MPOrpaMMUPOBAHUS
Python u ero OuGamMoTeKkamu, HEOOXOAWMBIMH ISl CO3/IaHUSI MCKYCCTBEHHOIO
uHTeliekTa. OCBOUTH 3TOT YPOBEHb MOTYT y4Yalluecs C HadaJlbHbIM ypOBHEM
KOMIETEHIIUN M0 MHPOPMATUKE U MPOTPAMMHUPOBAHUIO.

Axmyanpnocms TpOrpaMMbl  O0YCIIOBJIEHA MEPEYHEM MPUOPUTETOB U
MEPCIEKTUB HAy4YHO-TEXHOJOornueckoro passutus Poccuiickon ®enepanun,
nepeyucieHHbix B CTparern Hay4HO-TEXHOJIOTMYECKOTO pa3BuTus Poccuiickon
denepanuu, rAe Cco3gaHUE CUCTEM O00pabOTKU OOJBIIMX OOBEMOB JaHHBIX,
MaIIUHHOTO OOYy4YeHUsI M MCKYCCTBEHHOTO WHTEJUIEKTa Ha3BaHO B YHCIE
IPUOPUTETHBIX HAIPABICHUN HAYYHO-TEXHOJIOTUYECKOIr0 pa3BuTusa Poccuiickon
®enepanuu Ha Ommxanmme 10-15 ner. [lporpamma HampapiieHa Ha COITMAIBHO-
HKOHOMHUYECKOE Pa3BUTHE MYHHUITUTIIATHHOTO 00pa30BaHUs U PETUOHA B IIEJIOM.

[Iporpamma HanesneHa Ha pelIeHHE 3aaad, ompenesieHHbIXx B (Crpareruu
pa3Butusa BocnuTaHusa B Poccuiickont @eneparuu Ha niepuon no 2025 roga ot 29
mMasg 2015 1. Ne996-p., HampaBiIEHHBIX Ha TpPYIOBOE BOCIHTaHUE U
po(eCcCUOHANIbEHOE CaMOOIIPEAEIICHHE PpPeaTu3yeMoe MOCPEICTBOM COACUCTBUS
npo(eCcCUOHATLHOMY CaMOOIIPEACIICHUIO, MPUOOLIEHUsI JeTed K COLUAIBHO
3HAUYMMOM JIEATEbHOCTH JUIsl OCMBICIEHHOTO BbIOOpa mpodeccun. CoaeprxanHue
MporpaMMbl  CIIOCOOCTBYeT  (OpMUpPOBaHMIO IU(PPOBON, TEXHUYECKOU U
TEXHOJIOTUYECKONW TIPaMOTHOCTH OOYYalOIIMXCSA, a TakKe MO3BOJSET ydalluMCs
MOJIYYHTh MPECTABICHUE O 3HAYUMOCTH MAIIMHHOTO 00YYEHUS i UCKYCCTBEHHOTO
WHTEJUICKTA B COBPEMEHHOM MHpPE U C OCOOCHHOCTSIMU MpPOo(ecCHOHATBLHOMN
JEATEIIbHOCTH B 3TUX HAIIPABJICHUSX.

Hoeu3zna tmiporpaMMbl COCTOWT B TOM, YTO OHa pa3paboTaHa C Yy4eTOM
KOMITJIEKCHOTO TOAX0/a, 00bEIMHSAIONIETO OCHOBHBIE 3HAHUS W HABBIKHA, KOTOPHIE
HEOOXOIMMBI CTIEHAIUCTY B cepe oO0paboTKM OONBINUX JaHHBIX: s3bIK Python,
MaTEeMaTUKy JUIsl aHaJIh3a JAHHbBIX, AITOPUTMbI U METOJbl MAIIMHHOTO 00yUYeHHs,
COBPEMEHHbBIE HEUPOCETEBBIE APXUTEKTYPHI.

Omauuumenvhnas 0cobeHHocmb IIPOTrpaMMBbl 3aKJIFOYAETCS B
NEATEIbHOCTHOM TOJIX0/le K OOYYeHHI0O M MPaKTUKO-OPUEHTHUPOBAHHOCTHIO.
JleATenbHOCTHBIN MOAX0] PEAIN3YETCSA B OPraHU3alNK 3aHATHI C UCIIOJIb30BaHUEM
AKTUBHOM CAaMOCTOATENIBHOW MO3HABATEIbHOM JEATEIBHOCTH IIKOJbHUKA IIO



OCBOCHMIO YyueOHOro wmatepuana. I[IpakTHKO-OpUEHTUPOBAHHOCTH MPOTPAMMBI
o0ycioByieHa OOJIBIINM KOJIMYECTBOM 33/IaHUM, HAIIPABJIEHHBIX HA (hOpMHUpOBaHHE
MPAKTUYECKUX YMEHHW ¥ HABBHIKOB B MPOGECCHOHANBHONW JESITEIbHOCTH
cnenuanucta ¢ cepe MIcKkycCTBEeHHBII HHTEJUIEKT U MallIMHHOE 00yYeHHE, a 4acTh
3alaHAld  NPOrpaMMbl  SABJISIIOTCS ~ HMCCIIEJOBATEIbCKUMUA MHUHH  ITPOEKTaMH,
OpPUEHTUPOBAaHHBIMH HA CO3/JaHNE KOHKPETHOTO MEPCOHAIBHOTO MPOIYKTA.

OCHOBHBIMM ~ JUJAKTUYECKUMHU  MPUHLIHUIAMU  MOPOrpamMMbl  SBISIOTCS
JIOCTYITHOCTh U HaTJIATHOCTh, MOCIEA0BATEIbHOCTh U CUCTEMATUYHOCTh O0YUYEHUS.
[Iporpamma OCHOBBIBAa€TCS Ha JOCTYITHOCTH MaTepraia 1 MOCTPOCHA MO MPUHIIUITY
«OT TPOCTOTO K CHOXKHOMY». OOywaromuecs MPOXOAST IMyTh OT MPOCTOTO K
CIIO)KHOMY, C y4€TOM BO3BpaTa K IpOWJIEHHOMY MaTepuaay Ha HOBOM, OoJjee
CIIO)KHOM TBOPYECKOM ypoBHE. TemaTuka 3aHATUH pa3HOOOpa3Ha, dYTO
CHOCOOCTBYET TBOPUYECKOMY Pa3BUTHIO M caMopeanu3anuu. OOydeHne CTpOUTCs
TakKuM 00pa3oM, YTOOBI yyalluecs YCMEIIHO YCBOWJIM IPUEMBbI pabOThl B Cpejie
nporpamMmmupoBanus Python, Hayuunuch 4uTarTh W TMOHMMAaTh aAJTOPUTMBI
W cKycCcTBEHHBIN MHTEIUIEKT U MAILIMHHOE O0y4Y€HHUE, a 3aTEM U CO3JaBaTh CBOM JIJIs
pelIeHUs] MPaKTUYEeCKUX 3aaad. TakuM o0pa3oM NOCTENEHHO (opMupyercs
CHUCTEMa CTeIUaIbHbIX HABBIKOB U YMEHUH, (POPMUPYETCS HHTEPEC K TBOPUECTBY U
CaMOCTOSITETILHOM padoTe.

Ypoeenv npocpammer: 6a3oBbii

Ileoazozuueckas yenecoodpazHocmp NPOrpaMMbl COCTOUMT B BO3MOXKHOCTHU
peanu3aiuy y4anmMucs uX HHTEPECOB B cpepe nHHOOPMAITMOHHBIX TEXHOJIOTHI 110
CO37IaHUIO0 TPOEKTOB MCKYCCTBEHHOTO WHTEJUIEKTA W MAIIMHHOTO OOYYEHHs, a
MOJIyYCHHBIC 3HAHWSA, YMEHHUS W HaBBIKM MOTYT OBITh HalpaBieHbl Ha UX
CaMOOIIpEEIICHHUE.

B mpomecce peanuzanMM  porpaMMbl  y4allMecsl 3HAKOMATCS €
COBPEMEHHBIMH TEXHOJIOTHSIMU OOpaOOTKM OOJIBIIMX MACCUBOB JAHHBIX, a TAKXKe
pPa3BUBAIOT MPAKTUYECKUE HABBIKH, B TOM YHCIIE€ HABBIK TOCTAHOBKH MBICIEHHOTO
HKCIIEPUMEHTA.

Ilpakmuueckaa 3nauumocmp:

OOyueHue 1O MporpamMMe pelaeT CleayloUMe 3aJadyd: O3HAKOMIICHHE
0Oy4YaroIMXCsl ¢ TEXHOJIOTUSIMHU 00pabOTKH OOJBITNX MAacCCHBOB JIAaHHBIX, a TaKkKe
pa3BUTHE MTPAKTUUYECKHUX HABBIKOB, B TOM YHCJIE€ HaBbIKA TOCTAHOBKH MBICJIEHHOTO
HKCIIEPUMEHTA; TMOOYXJAEHHEe JIeTell K CaMOCTOSITEIbHOM  JI€ATENbHOCTH;
dbopMHpOBaHUE aHATTUTUIECKOTO, A0CTPAKTHOTO U TBOPUYECKOTO MBITTUICHHUSI.

Aopecam npozpammut:

[Iporpamma paccumtana Ha gereid 14—18 ner, NposBISIOIIUX MHTEpPEC K
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIM TEXHOJIOTHSIM. OO6yuatomuecs
OOBeMHEHUST SBISIOTCS Pa3HBIMU 10 BO3pPacTy M COIMAIBHOMY CTaTycy.
OObeMHEeHNEe KOMIUIEKTYETCSI Ha OCHOBAHMM 3asIBICHHI CaMUX OOYyYaroluXcCsl.
3auucneHue JeTred  MPOM3BOAUTCS B  Havalle y4yeOHOro roja Ioclie
MpeIBapUTENbHON TUATHOCTUKUA 00yYaloLIErocs u codece1oBaHus C HUM.

[Iporpamma coctaBieHa ¢ YYETOM HHJMBHUAYalIbHBIX U BO3PACTHBIX
ocobeHHocTel  oOywaromuxcsi.  [lcuxosnoro-nemarornyeckue  OCOOCHHOCTH
oOy4JaronmMxcsi ONPEAeNSIIOT W METO/Abl WHIWBUIyAIbHOW paboOThl mejarora c



KQK]IbIM M3 HUX, TEMIIbI IPOXOKIEHUSI 00pa30BaTEIbHOIO MapIIpyTa.

Ocobennocmu opzanuzayuu 00pazoeamenbHO20 npoyecca:

Cpoxu peanuzayuu: IporpaMmma paccuurtana Ha 1 roja, o0bem 4yacoB Ha 72, U3
pacuera 2 y4eOHBIX yaca B HEJIEJIIo.

Dopmbl  0byueHus no npozpamme: OYHAsA, OYHAsI C TNPUMEHECHHEM
JIMCTAHIIMOHHBIX TEXHOJIOTHUH.

Peoicum 3anamuu: 2 pasa B Hegeno 1o 1 akagemudeckomy vacy wim 1 pas B
HEEeIo 110 2 yaca.

JUTUTENTbHOCTh OJTHOTO 3aHATHS — 45 MUHYT.

Hanonnsaemocmo yuebnvix epynn: OT 8 4eJIOBEK B IpyIIIIE.

Ypoeenv npocpavmui: ba3zoBbii

O6vém npoepammul.: T2 daca

Peoicum pabomul 6 epynnax:

e 2 pa3za B Henelno 1o 1 yacy wim 1 pa3 B Hegemnto no 2 yaca
o [lepepsniBel o 10-15 MUHYT JJ1 UTP HA BO3AYXE WA PA3MHUHKE, a TAKXKE JJIs

OTIbIXa TJa3. 15 MUHYT mociie 3aHATUA HEOOXOIWMBI ISl MPUBEICHUS

paboyero Mecta B HOPSAIOK.

o dopma 3aHATHIA TPYIIIOBAS C UHIUBUTYIBHBIM MTOIXOI0M.

B mporpamme  mpeaycMOTpeHO ~— ydacTue  JleTed ¢ O0COOBIMH
o0pa3oBaTEIbHBIMU MOTPEOHOCTAMM: JE€TEU-UHBAIUIOB U JETed C OCOObIMU
o0pa3zoBaTeIbHBIMU MOTPEOHOCTAMMU: JIETEH- MHBAJIMIOB U ICTEH ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSI; TAIAHTIIUBBIX (OJApEHHBIX, MOTUBUPOBAHHBIX) JCTEH;
JIETEeH, HAXOASAIIUXCS B TPYAHOM KU3HEHHOW CUTYyallUH.

B nporpamme npemaycMoTpeHa BO3MOXHOCTb 3aHATHI MO WHIWBUIYaTbHON
00pa3oBaTeabHON TPAEKTOPHUH (110 UHANBUIYAJIBHOMY YYEOHOMY IUIaHY).

1.2 IEJIb 1 3AJAYH ITPOT'PAMMBbI

Ilenv npocpammui:  GopMupoBaHue y OOYYarOIIMXCS KOMIIETEHLUH,
MO3BOJIIOLIUX UCIIOIb30BATh COBPEMEHHBIE POTPAMMHBIE CPEACTBA U AlITOPUTMBI
JUTSl aBTOMATH3aIlMK pabodmnXx MporeccoB Mo ddekTuBHON 00pabOTKe OOIBIIHIX
MAaCCHBOB JIAHHBIX UHTEJUICKTYaJIbHBIMU CUCTEMAMHU.

3aoauu npozpammol

Obyuarowue:

- dbopMupoBaHUE TIPEACTABICHUM O TEXHOJOTUM HCKYCCTBEHHOTO
WHTEJIEKTa U €T0 MECTE B COBPEMEHHOM OOIIECTBE;

- dhopMUpOBaHNE HABBIKOB JIOTUYECKOTO MBITIUICHUS, HEOOXO0IUMOTO JIJIsT
po¢eCCUOHAIBHON JIEITEIbHOCTH B COBPEMEHHOM OOIIECTBE;

- dbopMupoBaHUE KOMIIETEHIIMNA B cepe MaTeMaTUYeCKOro aHaiau3a H
JUHEHHOU anreOpbl, HEOOXOIUMBIX ISl aHAIN3a IAHHBIX;

- O3HAaKOMJICHME  y4YallluxXxcsi ¢  alfOpUTMaMd HU  MOJEIISAMH
WUCKYCCTBEHHOTO WHTEJUICKTa [JIsi PEIIeHUs 3ajJad MAIIMHHOTO OO0y4YeHUs
CpeIlcTBaMH si3bIKa MporpammupoBanus Python;

- dbopMHupoBaHUE YMEHUIN TOCTPOCHUS HEHUPOHHBIX CETEH CpPECTBAMH
CUCTEM MPOrPAMMHUPOBAHUS I PEUICHUS 33]1a4 KOMITBIOTEPHOI'O 3PEHUS;



Pa3zsusarowue:

- pa3BuTHE UWHTepeca K HHPoOpMATHKE U  WHGOPMALMOHHBIM
TEXHOJIOTHSIM, ¥, B YAaCTHOCTH, K TEXHOJOTUHM WCKYCCTBEHHBI HWHTEJUICKT W
MalIuHHOE 00yYeHHUE;

- MOTHUBHUPOBAaHUE K H3YUYEHHUIO HAyK ECTCCTBEHHOHAYYHOTO IIMKJIA:
busuku, nHpopMaTHKHU (MIPOTpaMMHUPOBAHUE M ABTOMATH3MPOBAHHBIC CHUCTEMBI
YIPABJICHHS ) © MAaTEMATHUKH;

- pa3BUTHE O0pa3HOro, aAJITOPUTMUYECKOTO M  MaTeMaTUYeCKOro
MBIILJICHHUS, JOTHYECKUX CIIOCOOHOCTEN ydaluxcs;

- pa3BUTHE YMEHUS TOCTAHOBKU TEXHUYECKOH 3a/1auu, cOOpa U U3yueHus
HY)KHOW uWH(]OpMaIuu, yMEHHE HaXOAUTh KOHKPETHOE pelIeHUEe 3aJadyud |
OCYIIECTBJISITH CBOM TBOPUYECKUM 3aMBICEIT;

- pa3BUTHE CIIOCOOHOCTU K CAMOCTOSITEILHOM paboTe;

Bocnumamenvnuie:

- BOCITUTAHNE YCUTIMBOCTH, YMEHUS TUIAHUPOBATH CBOIO JIEATEILHOCTh
Y JIOBOJUTH €€ JI0 KOHIIA;

- BOCITUTAHNE UHTEPECA K YUEHHIO;

- dhopmMupoBaHUE TBOPUYECKOTO MOAX0/a K MOCTABJICHHOM 3a1ay4e;

- BOCITUTAHWE MOTHBAIMM YYAIIUXCS K H300pPETATEIIbCTBY, CO3JTAHHIO
COOCTBEHHBIX MPOTPAMMHBIX MPOIYKTOB;

- dbopmHpoBaHUE MPEJCTABICHUS O TOM, UTO OOJILITUHCTBO 3a/1a4 UMEIOT
HECKOJIbKO PEIIEHUN

- dbopmupoBaHue MPoheCCHOHAIIBHOTO CaMOOTIPEICIICHUS, PUOOIIICHNE
K COIIMAJIbHO 3HAYMMOM JEATEILHOCTH ISl OCMBICIICHHOTO BBIOOpA MPOQeCcCu.

1.3 IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI

JIMYHOCTHBIE pe3ylnbTaThl OCBOEHUS IporpamMmbl  «VCKyCCTBEHHBIM
UHTEJUIEKT W MAallMHHOE OOy4YeHHE» OTpa)xaroT TOTOBHOCTb OOYyYarOMIMXCA
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
paclIMpeHne OmbITa AEATEIBHOCTH Ha €€ OCHOBE M B IPOLECCE pealn3alnH
OCHOBHBIX HAIIPABJICHUI BOCIHUTATENBHON IEATEIBHOCTH, B TOM YHUCJIE B YacTH
YEHHOCMU HAYYHO20 NO3HAHUSL:

- OpHUEHTAlUsl B JEATEIBHOCTH HAa COBPEMEHHYK) CUCTEMY HAay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
0OIIECTBA, B3aMMOCBS3SIX YEJIOBEKA C IPUPOJTHON U COIMAIBHON CPeIoi;

- OBJIaJICHUE OCHOBHBIMHU HABBIKAMH MCCIIEIOBATENBCKON AESTEIbHOCTH,
YCTaHOBKA Ha OCMBICJIEHUE OIbITA, HAONIOACHUN, MOCTYNKOB W CTpEMJICHHE
COBEPLICHCTBOBATh IMYTH JOCTMIKEHHsS WHAMBUIAYAIBHOTO M KOJUIEKTUBHOIO
0J1aronoTyyusi.

B wactu aoanmayuu ob6yuarowiecocs kK usMEeHAIOWUMCS YCIO0BUAM COYUATILHOLL
U NPUPOOHOIL CPeObl:

- OCBOCHHME  OOYyYalOlMMHUCA  COI[MAJIBHOIO  OMNBITa, OCHOBHBIX
COLIMAJIBHBIX POJIEH, COOTBETCTBYIOLIUX BEAYLIEH IEATEIBHOCTH BO3pACTa, HOPM U
npaBui OOIIECTBEHHOTO TMOBEACHMS, (OPM COIMAIBHOM KU3HM B TIpYMNIax u



coo01IecTBaX, BKIIIOUYask CEMbIO, TPYMIIbl, CPOPMUPOBAHHBIE MO TPOPECCUOHATILHOMN
JEATEIbHOCTH, a TAKXKE B paMKaxX COLMAJIBHOTO B3aUMOJACHCTBHUS C JIFOJBMH U3
JIPYTOM KyJIbTYPHOU CPENBL;

- CIOCOOHOCTh OOYYalOIIMXCS BO B3aWMOJCWUCTBUUM B  YCIOBUSX
HEONPEEIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYIHX;

- CIOCOOHOCTH JIEHCTBOBATH B YCIOBHSIX HEOIPEIEICHHOCTH, TOBBIIIATh
YPOBEHb CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD, B TOM YHCIIE
YMEHHE YUUTHCS Y APYTUX JIFOAEH, OCO3HABATh B COBMECTHOM JEATEIIBHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

- HAaBBIK  BBISIBJICHUS U CBSI3bIBAHMS ~ 00pas3oB,  CIIOCOOHOCTh
(opMHUpPOBaHUS HOBBIX 3HAHUN, B TOM YHUCIIE CIOCOOHOCTH (POPMYIMPOBATH UJEH,
HOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh JAECPUIMUTHI COOCTBEHHBIX 3HAHWNW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE Pa3BUTHUE;

- YMEHUE pacro3HaBaThb KOHKPETHbIE NPUMEPHl MOHATUSA MO
XapaKTEPHBIM MMPU3HAKAM, BBIIIOJIHATH ONEPAllMU B COOTBETCTBUU C ONIPENEICHUEM
U MPOCTEUIIMMH CBOMCTBAMU MOHATHSA, KOHKPETU3UPOBAThH MOHATUE MPUMEPAMHU,
UCIIOJIB30BaTh TMOHATHE W €ro CBOWCTBA MpU pElIEHUH 3a7ad (omepupoBaTh
MOHATUSIMHU), a TAKXKE ONEPUPOBATh TEPMUHAMU U MPEACTABICHUSIMHU B 00JACTH
KOHLIEMILIUYA YCTOMYNBOIO Pa3BUTHS;

- dbopMyIMpoBaTh U OLIEHUBATh PUCKU W TOCIEACTBUS, (HOPMHPOBATH
OIBIT, YMETh HAXOINUTh ITIO3UTHBHOE B POU3O0LIECAIIEH CUTYALNH;

- OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE TapaHTHIl ycrexa.

MeranpeaMeTHble pPE3yJbTaTbl OCBOEHHUsI HporpaMmmbl «VICKycCTBEHHBIN
UHTEJJIEKT M MAallMHHOE OO0Yy4YeHHe» OTpPaXaloT OBJIAJEHUE YYaIUMUCS
VHUBEPCALHBIMU Y4eOHbIMU NO3HABAMENbHBIMU OCUCMBUAMU.

1) 6a30BBIE JIOTUYECKUE TCUCTBUS:

- BBISIBJIATh M XapaKTE€pPU30BATh CYIIECTBEHHBbIE MPU3HAKK OOBEKTOB
(s1BNIEHUI );

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKALIMU, OCHOBAaHUS
JUTs1 0000ILEHUs U CPaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAJIN3a;

- C YYEeTOM TPEIJIOKEHHOM 3aJauyd BBIABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSX;

- npemjiaraTb  KpUTEPUM U1 BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

- BBISIBIIATH JACPUIIUTH MHGOPMAIMK, JAHHBIX, HEOOXOAUMBIX JIJIS
pEelIeHNs IOCTAaBJIEHHOM 3a1a4H;

- BBISIBIIATh IPUYMHHO-CIIECTBEHHBIE CBSA3M NPH MU3YYECHHUH SIBJICHUM U
IIPOLIECCOB;

- JieJaTh BBIBOJBI C HMCIOJIb30BAHMEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUM, YMO3aKIOYEHUN IO aHaloruu, (GOpMyIHpPOBATH TUIIOTE3bl O
B3aMMOCBS3SIX;

- CaMOCTOATENbHO BBIOMPATh CMOCOO pelieHus: y4eOHOW 3agauu
(cpaBHMBATh HECKOJILKO BapUAHTOB PEILIEHUs, BHIOUPATh Hanbosee MOAXOASAIIMM C
Y4E€TOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPUEB);



2) 6a30BbI€ UCCIIEI0BATEIbCKHUE IEHCTBHUS:

- OIICHWBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOpMAIUH,
MOJTYYEHHOM B XOJI€ UCCIEA0BaHUS (SKCIIEPUMEHTA);

- CaMOCTOATENFHO  (OPMYIUPOBATh OOOOIICHWS ¥  BBIBOJABI  II0
pe3ynbTaTaM IPOBEIECHHOTO HAONIONEHUs, ONbITA, HWCCICNIOBAaHUS, BIAJCTh
WHCTPYMEHTAMH OIEHKH IOCTOBEPHOCTH MOJIyYCHHBIX BHIBOJIOB U 000OIIICHHIA;

- IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTUE MPOIIECCOB,
COOBITHI U UX IMOCJEICTBUS B aHAJIOIMYHBIX WM CXOJIHBIX CUTYalUsiX, BbIJIBUTATh
MPEANOJIOKEHU 00 UX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTAX;

3) pabGoTta ¢ uH(OpMAaIIUECH:

- MPUMEHSITH PA3IMYHbIE METOIbI, HHCTPYMEHTHI U 3aIIPOCHI IPU TTOUCKE
u oTOope MH(OpPMAIMK WM JaHHBIX U3 MUCTOYHUKOB C YYETOM MPEJI0KEHHOMN
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB;

- BBEIOMPATH, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

- HAaXOIWTh  CXOJHBIE  apryMeHTHl  (TMOATBEP)KIAIONINE  WJIU
ONPOBEPTaAIOIINE OJIHY U Ty K€ UACH0, BEPCUI0) B Pa3IUYHbIX WH(OPMAIIMOHHBIX
WCTOYHHKAX;

- CaMOCTOSATEIIFHO BBIOMpATh ONTUMAIBHYIO (OpMY TMPEACTABICHUS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

- OIICHUBATh HAJC)KHOCTh HH(OPMAITUU TIO KPUTEPHUSAM, MPEAJI0KECHHBIM
NearoruaeckuM paboTHUKOM MM C(OPMYITMPOBAHHBIM CAMOCTOSTEIHHO;

- 3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

OBnanenue yHugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUBHBIMU OetCTN8UAMU:

1) oGmenue:

- BOCIIPUHUMATh ¥ (OPMYJIHPOBATH CYKIICHHUS, BBIPAKATh SMOITUU B
COOTBETCTBHH C IEJISIMU U YCIIOBUSMH OOIICHHUS;

- MOHUMATh HAMEPEHHSI JPYTUX, TPOSBIATh YBAKUTEIHLHOEC OTHOIIICHUE
K coOOeCeHIKY U B KOPPEKTHOH Gopme GopMyTupoBaTh CBOM BO3PAKCHHS,

- B XOJI¢ nuajnora u (Win) AUCKYCCHUU 3aJaBaTh BOMPOCH! TIO CYIIECTBY
oOCy’kaeMOl TeMbl M BBICKA3bIBaTh WICH, HAIlCJICHHBIC HA pEICHUE 3aJadyd |
noJiiepKaHue 01arokeaaTeTbHOCTH OOICHMS;

- COTIOCTAaBJISAITh CBOW CYXXIICHUS C CYXJICHHSIMHU JPYTHX yYaCTHUKOB
nuanora, OOHapyKUBATh Pa3INYUe U CXOACTBO IMO3HIIHIA;

2) COBMECTHAs I€SITENbHOCTB:

- MOHUMATh W  HWCIOJh30BaTh  MPEUMYIIECTBA KOMAaHIHOW U
WHUBUyJIbHONW paOOThl TP PEIICHUH KOHKPETHOW MPOOIeMbl, 000CHOBBIBAThH
HEO0OXOIMMOCTh MPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHON 3a/1a4u;

- yMeTh 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH, MPOSIBISTH TOTOBHOCTh
PYKOBOJIMTb, BHIOIHITH MOPYUEHHUSI, TOAUUHSITHCS;

- OLICHMBATh Ka4€CTBO CBOETO BKJIAJla B OOIIMIA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENbHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUS;



- CpaBHUBATh PE3YJIbTAThl C UCXOJHOM 3a/1a4ueil ¥ BKJIA/ KaKJI0ro 4jaeHa
KOMaHJIbl B JOCTH)KEHHE pE3YyJbTaTOB, pa3leisaTh c(hepy OTBETCTBEHHOCTH U
IPOSIBIISITH TOTOBHOCTD K MPEJOCTABICHHUIO OTYETA MEPE TPYIIION.

OBnageHue yHugepcantbHblMu Y4eOubIMU PecyIAMUSHBIMU OCUCTEUAMU:

1) camoopranuzanus:

- BBISIBJISITH MPOOJEMBbI JJISi PEUICHUs B KU3HEHHBIX M y4eOHBIX
CUTYaLHSIX;

- OPUEHTHPOBATHCSI B Pa3IMUYHBIX NOAXOJAaX NPUHATUS PpPELICHU
(MHIUBUYAJBHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN MPYIIION);

- CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pEIIEHUS 3aJaud (WM €ro
4acTb), BbIOMpaTh CIOCOO pElIeHUs Y4YeOHOM 3aJaud C y4EeTOM HMEIOIIMXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh NpejiaracMble
BapUaHThI PELICHUN;

- COCTABJISITh IJIAH JEWCTBUM (IJIaH peadu3aldd HaMEYeHHOIro
QITOpUTMA PEUICHUs), KOPPEKTUPOBATH MPEMIOKEHHBIA aJTOPUTM C Y4YETOM
MOJIyYEHHS] HOBBIX 3HaHUW 00 U3y4yaeMOM OOBEKTE;

- Jienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

2) CaMOKOHTPOJIb:

- BJIAJETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTUBALIMU U PEPIIEKCUH;

- JaBaTh aJEKBaTHYIO OLIEHKY CHUTyallud W Mpeajaratb IUIaH e€e
WU3MEHEHUS;

- YUHUTBIBATh KOHTEKCT W NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TMpU pEUIeHHMM Yy4eOHOW 3ajauM, aJanTUpoBaTh pEIIEHUE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

- OOBSICHATh NPUYUHBI JIOCTHXKEHUS (HEJIOCTH)KEHUS) pe3yJIbTaToB
NESTEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
MO3UTUBHOE B MTPOU3OILEIIIEH CUTYyalluu;

- BHOCUTh KOPPEKTHBbI B  JIEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3BMEHUBIINXCSI CUTYAlLIM, YCTAHOBJICHHBIX OMIMOOK, BO3HUKILIUX
TPYIAHOCTEW;

- OLICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIM U YCIOBUSM;

3) AMOLIMOHATBLHBIN UHTEIIJIEKT:

- pasznuyaTh, Ha3blBaThb W YOPABISATh COOCTBEHHBIMU SMOIUSMU U
AMOLIMSAMU APYTHX;

- BBISIBJISITH U @HATIM3UPOBATH MPUYMHBI IMOLIUH;

4) npuHsATHE Ce0s U IPYTUX:

- OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, Er0 MHEHUIO;

- pU3HaBaTh CBOE IIPABO HA OUIMOKY M TaKoe e MpaBo JAPYyroro;

- IPUHUMATH Ce0sl U APYTUX, HE OCYXKIas;

- OTKPBITOCTh ce0e U IpyruM;

- OCO3HABaTh HEBO3MOKHOCTh KOHTPOJUPOBAThH BCE BOKPYT.

IIpenmMeTHBIMU pe3ysibTaTaMU OCBOEHUS IporpamMmbl «VCKyCCTBEHHBIN
MHTEJJIEKT U MAIIMHHOE O0YyYEHUE) BIISIOTCS:

- YMEHHE MOJAEIMPOBATh PEANbHBIE CUTYallUU HA SI3bIKE MATEMaTHKWU;
COCTaBJISITh BBIPAKEHUS, YPaBHEHMs, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO



3aJlauu, UCCIeA0BaTh MOCTPOECHHBIE MOJIEH C UCII0JIb30BAaHUEM arapara anreopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIA PE3yNbTaT; CTPOUTHh MATEMAaTUYECKHE MOJIEIH C
MOMOIIBI0 TEOMETPUUYCCKUX TOHATHNA W BEJIMYHMH, PEIIaTh CBSI3aHHBIC C HUMH
MPAKTHYECKHUE 3a/1a4H; COCTABISATh BEPOSTHOCTHYIO MOJETh M MHTEPIPETUPOBATH
MOJMyUYEeHHBIM  pe3yJibTaT,  pemaT  MNPUKIAJAHbIE  3aJa4dl  CPEJCTBaMU
MaTE€MaTUYeCKOro aHajlM3a, B TOM YHCIE COILMAIBHO-3KOHOMUYECKOIO U
(bU3UYECKOTO XapakTepa;

- YMEHHE ONEPUPOBATh IMOHITUSMH: CIyYalHBIM OMNBIT (CIy4YalHBIN
HKCIIEPUMEHT), D3JIEMEHTApHOE COObITHE (PJIIEMEHTAPHBIM MCXOMd) CIy4yalHOTO
OMbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTh COOBITHUS; YMEHHME HAXOAMTh
BEPOSITHOCTH  CIOy4YalHBIX COOBITUA B  ONBITAX C  PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE PelIaTh 3a7a4id METOI0M OPraHU30BAHHOTO
nepebopa U C UCIOJB30BAHUEM IMpaBUJia YMHOXKEHHS; YMEHHE OIICHUBATh
BEPOSTHOCTH PEANThHBIX COOBITHH W SBIICHWHA, MOHUMATh POJb TPAKTHICCKU
JIOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITUH B OKpYXKAIOIMIEM MHPE W B JKHU3HU;
3HAKOMCTBO C MOHSATHUEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHUCEN U €r0 POJIbI0 B MACCOBBIX SBJICHUSIX;

- BJIa/ICHWE OCHOBHBIMHU MOHATUSAMU: HHPOPMAIHS, TIepeiada, XpaHEeHUE
u o0paboTka uH(OpMaAUUU, AITOPUTM, MOJEIb, LUUPPOBOM MPOAYKT H HUX
UCIIONB30BAaHUE /IS PEIICHUS Y4YeOHBIX M MPaKTUYECKUX 3a/ad; yYMEHHE
OTIepUpPOBaTh €IMHUIIAMH H3MEpPEHUsT WH(GOPMAIIMOHHOTO 00beMa U CKOPOCTH
nepeaadn JaHHbIX;

- yMEHUE KOIUPOBATh U JEKOJUPOBATH COOOIICHUS 10 3aJaHHBIM
nmpaBujaM; TOHMMAaHUE OCHOBHBIX MPHUHIMIIOB KOJAUPOBaHUA WHGOpMAIUH
pa3NUYHONM TPUPOJBI: TEKCTOBOW (HAa yrIyOJIGHHOM YpOBHE: B Ppa3IMYHBIX
KOJIUPOBKaX ), Tpauueckoit, ayamo;

- BJIQJICHWE TIOHATHSIMH: BBICKa3bIBaHWE, JIOTWYECKash oOrmeparus,
JOTHYECKOE BBIPAKECHHE, YMEHHE 3allMChIBATh JIOTHYECKHE BBIPAKEHUS C
WCITOJIb30BAaHUEM  JTU3BIOHKIMK, KOHBIOHKIIMKM W OTPHIAHUS, OMPEICTIAThH
UCTUHHOCTh JIOTUYECKUX BBIPAKCHUHN, €CIW W3BECTHHI 3HAYCHUS WCTUHHOCTH
BXOJISIINAX B HErO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTUHHOCTH ISl JIOTHICCKUX
BBIPDOKCHMIA, 3allMCHIBATh JIOTUYECKHE BBIPAKEHUS Ha HM3yYaeMOM  SI3BIKE
IPOTrPaMMHUPOBAHMS;

- pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS KaK HEOOXOIUMOTO YCIOBUS
npo(ecCHOHANBHOM  JIeATEIBHOCTH B COBPEMEHHOM OOLIECTBE; MOHUMAaHUE
CYIIIHOCTH aJIFOPUTMA U €r0 CBOKCTB;

- co37aBaTh M OTJIAKMBATH MPOTPAMMBI Ha SI3BIKE MPOTPAMMHUPOBAHUS
Python, peanu3zyroiue HECIOXKHBIE ANTOPUTMBI 0OPAOOTKH YHMCIOBBIX JAaHHBIX C
WCITOJIb30BAaHUEM ITUKJIOB W BETBIICHUI;, YMEHUE pa30WBaTh 3a7a4u Ha TOJ3a/1a4H,
UCIIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBbIE M BBIPAKEHHS PA3IUYHBIX THUIIOB
(4HUCTOBBIX, JIOTUYECKUX, CHMBOJIbHBIX );

- BJIaJICHUE YMEHUSMH U HaBBIKAMU UCIOJIb30BAHUS MH(DOPMAIMOHHBIX
¥ KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI JJ1 TOUCKA, XpaHEHHsI, 00paOOTKH U mepeaadyu
Y aHaJIM3a PAa3IMYHbIX BUI0B HHPOpPMALIUY;



- yMEHHUE BbIOUpaTh COCOO MpECTaBICHUS JAHHBIX B COOTBETCTBUU C
MOCTaBNICHHOW  3amauedl  (TaONMuIBl, CXeMbl, TrpauKu, AUArpamMmbl) C
WCITOJIb30BAHUEM COOTBETCTBYIOIINX MTPOTPAMMHBIX CPEICTB 00OPaOOTKH JaHHBIX;

- YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJETU IS
aHanu3a OOBEKTOB U TPOIECCOB: (OPMYIUPOBATh I MOJCIUPOBAHMUS,
BBITIOJTHATH AaHAJIN3 PE3YJIbTATOB, MOJYUYECHHBIX B XOJ€ MOJACIMPOBAHUS; OLICHUBATH
aJICKBaTHOCTh MOJIEM MOJCIUPYEMOMY OOBEKTY WM TMPOLECCY; MPEACTaBISATh
pe3yabTaThl MOACIUPOBAHUS B HATJISIAIHOM BUIE;

- chOpMHPOBAHHOCTh TpeEJCTaBlIeHu o cepax mnpodeccuoHanbHOM
NESATEIbHOCTH,  CBSI3AHHBIX €  HMHQOPMATUKOW, MPOrpaMMHUPOBAHUEM U
COBPEMEHHBIMHU UH()OPMAITMOHHO-KOMMYHUKAITUOHHBIMU TEXHOJIOTUSIMH,
OCHOBAaHHBIMHU Ha JOCTWKeHUAX Hayku u [T-oTpacnu;

B pesynbrare ocBoeHus mnporpamMmbl «VCKYCCTBEHHBIM HHTEIJIEKT H
MaIllMHHOE 00yYEHHE» YUEHUK JTOJIKEH:

umems npedcmasienue.

- O BO3MOXHOCTSIX TEXHOJOTHMM HCKYCCTBEHHOTO WHTEIJIEKTa |
aJIrOpUTMax MaIIMHHOTO O0Yy4YECHUS;

- O HOMEHKJAaType MpOrpaMMHBIX CpPEICTB W  HHCTPYMEHTax
MaTeMaTHYECKOro ammapara JJisl PelIeHHs] KOHKPETHBIX 3aJad4 HMCKYCCTBEHHOTO
WHTEJJIEKTA,

- O COBPEMEHHBIX OTPACIIAX U PO(ECcCHsiX, HCTIOMB3YIOMUX TEXHOJIOTHH
MCKYCCTBEHHOT'O UHTEJUICKTA ¥ AJITOPUTMBI MAIIIMHHOTO 00YUYEHUS;

ymemny.:

- OPUMEHSATh MHCTPYMEHThI MaTEeMaTHYECKOTO arapata W f3bIKa
nporpammupoBanus Python nis ananuza qaHHbIX;

- HCIIOJIB30BaTh OMOIMOTEKH 11l 00paOOTKU U BU3yaH3alluy JaHHBIX;

- BBIOMpaTh, 00yuYaTh M TECTUPOBATh MOJIEIM HMCKYCCTBEHHOTO
WHTEJJIEKTA JIJIs pelieHus 3a7a4 MallluHHOTo 00yueHnus Ha Python;

- CTPOUTH HEWpPOHHBIE CeTH B OWUOMUMOTEKE ISl pElIeHUs 3a7ay
KOMITBIOTEPHOT'O 3PEHUS;

- pelaTh NpakTUYECKHUE 3aJ]a4i B paMKaX MPOEKTOB.

1.4 COAEPKAHUE ITPOT'PAMMBbI

Y4yeOHO-TEMATHYECCKUN IIJIAH

No OCHOBHBIE MOJTYJIM IPOTPaAMMBbI KonnyectBo yacos
Bcero Teopus [IpakTrka
l. | Monyns 1. BBegeHue B TEXHOJIOTHIO 9 2 7

MCKYCCTBEHHOT'O UHTEJJIEKTA K OCHOBBI
nporpammupoBanus Ha Python

2. |Monynes 2. Co3naHnue aJropuTMOB 33 6 27
HUCKYCCTBEHHOIO  HHTEJUIEKTa  Ha
Python




3. | Moayne 3. MamuuHOoe 00ydeHHe Kak 20 3 17

METO0JIOTUs MCKYCCTBEHHOI'O
MHTEJUIEKTa
4. | Monyne 4. HelipouHble ceTHu U 10 3 7

KOMIIBIOTCPHOC 3PCHUC

Bcero yacos: 72 14 58

1.5 COAEP’ KAHUE YYEBHO-TEMATHYECKOI'O IIVIAHA
Coaep:xanue nmporpaMmblI

Moaynas 1. BBeaeHue B TEXHOJOTHI0O MCKYCCTBEHHOI'0 MHTE/JIEKTA M
OCHOBBI IporpammupoBanus Ha Python

Tema 1. 3nakoMcTBO ¢ TexHonoruen M1

Teopus. Ilouarus MU (artificial intelligence, Al). Pons U1 B coBpemenHOM
mupe. Hcropuueckuil 0030p HcciaenoBaHUM B 00JAacTH  HMCKYCCTBEHHOTO
WHTEJIEKTA. CoBpeMeHHbIE HaIpaBJICHUS BHEJIPEHUS MIPUKIIATHBIX
MHTEJUIEKTYJIbHBIX cucTeM. [lepcreKTUBBI pa3BUTHS HCKYCCTBEHHOTO MHTEIIEKTA.
MamuHHBI  HMHTEIUIEKT U poOoToTexHuka. Otnmuusa skcneptHoro WU u
MalmuHHOrO 00yuyeHus. CnaOblii HMCKYCCTBEHHBIM HWHTEIUIEKT. CuIbHBIM
VUCKYCCTBEHHbIM MHTEJUIEKT. PoJb JaHHBIX m0Opu  pa3pabOTKE alrOpUTMOB
MCKYCCTBEHHOI'O MHTEJUIEKTA WM MAIIMHHOTO 00yYEeHUSI.

IIpodeccun B obnactu Data Science m uckycctBeHHOro mHteiiekra: Data
WHKXEHEP, aHAJTUTUK JAHHBIX, HHKEHEP MAITMHHOTO 00y4eHus, Data calileHTHUCT.

[Ipaktuka. [Ipaktuueckas pabora 1. «BBenenue B MalMHHOE OOyYEHHE.
[Tpodeccus Jlata caiieHTHCT»

Tema 2. BBenenue B si3bik mporpamMupoBanust Python. OcHoBHbIE
KOHCTPYKIUM

Teopusa. Pons nporpammuipoBanus B MamMHHOM 00yueHuu. crtopus,
OCOOEHHOCTM M  MpeuMyllecTBa  si3blka  IporpamMmmupoBanus — Python.
Knaccudukanusa s3bIKkOB 1O  crnoco0aM  HMCHOJHEHUS: KOMIWIMPYEMbIE U
unTepnperupyemsbie. Cpena pazpadbotku (IDE) nns mammunoro o0yuenusi: Google
Collab u Jupyter Lab. ductpuOytuB Anaconda ajii Hay4yHbBIX BBIYHUCIICHUH,
BKJIIOYAsi HAYKH O JaHHBIX U MAIlIMHHOE 00yYEHHE.

3HaKOMCTBO CO CTPYKTypo# mporpammbl Ha si3bike Python. @yHkuus kak
MUHUMAJIbHAS e€auHuIla TporpamMMbl Ha Python. Bunmbl ¢yHKIuii: BcTpoeHHBIC U
nosib3oBaTenbckue. CuHTakcuc ¢yHkiuid. AprymeHTsl (QyHKIui. BcTpoeHHbie
GyHKIMH AJ19 OpTraHU3aIMK JUAIOoTa: BBIBOJ HH(pOopManuu print() U YTEHHE JaHHBIX
C KJIaBUATYyphI input(): CHHTAKCUC U JIOMTyCTUMBIC 3HAUCHHS apTyMEHTOB.

[lonsiTME NEpEeMEHHOM: Ha3HAYEHUE, CUHTAaKCUC, WHULMAIU3alus,
TpeboBanus k uMmeHu. [lonsatue tuma nanHbix. bazoBeie TuNBI maHHBIX: int, float,
string. [lonsiTue omepauusi, onepaHjg u omepaTop. MaTemMaTHUECKHUE OIEpaliu:
CUHTAKCUC W TMpaBWwiIa NOpUMEHEHHs. JIOrmyeckue BBIPAKEHUSA: CUHTAKCUC U
MpaBWJia MPUMEHEHUS. YCJIOBHBIM OINEpaTOp: HA3HAYCHHWE, BUJbI, CHUHTAKCHUC.



[TonHeli ycnoBHBIM omnepartop. Jlormueckue omnepanvu: CUHTAKCUC W TpaBuja
npuMeHeHus. KackagHbI  yCIOBHBIM  OIEpaToOp: CUHTAKCUC MW IIpaBuja
MIPUMEHECHUS.

[Ipaktuka. [Ipaktuueckas pabota 2. «YcranoBka Python. {uctpuOyTus
Anaconday.

[Ipaktnueckass pabora 3. «3HAKOMCTBO C Opay3epHOH  cpemoi
nporpammupoBanus Google Colaby.

[Ipaktuueckas pabota 4. «OpraHuzanus Auagora Npu MOMOIM (yHKIUN
print() u input()».

[IpakTtuueckas pabota 5. «JIuHeWHbIN anropuTM. 3aaya Mo OnpeeIeHUIo
BO3pacTa M0JIb30BaTEN».

[Ipaktuueckas pabora 6. «JluneitHsiif anroputm. [Iporpamma-kanbKyasTopy.

[Ipaktuueckass pabora 7. «Jluneitnwiii anroputMm. llenodnciiennas
apupMeTHKay.

[TpakTuyeckas padota 8. «YcinoBHbIN onepaTop. CpaBHEHHUE TPEX YUCEI.

Moayas 2. Co3xaHue aJropuTMOB HCKYCCTBEHHOI'0 HMHTE/VIEKTA HAa
Python

Tema 3. CTpOKH U IIUKIIBI

Teopusa. Tun string u onepauuu Haj cTpokamu. [IoHSATHE KOHKaTE€HalUU.
Nuannmanu3anms CTpoK. XpaHEHHE CHMBOJIOB B IaMITH KoMIbloTepa. Tabmuia
ASCII. ®ynknus ord u chr: Ha3HaUYeHHE, CHHTAKCUC U IPUMEPHI UCIIOJIH30BAHUS.
Nupekcanyss W CHAWCHUHT: HA3HAYEHHWE W TPUMEPbI HCIIOJIb30BaHUS. SBHOE
IpUBEACHUE THIIOB. IIprMeHEHHE Cpe30B Il M3BICYEHUS YacTU CTPOKHU.
Berpoennbie MeToibl. @yHKIIUU U METOJIBI 1711 pabOThI CO CTPOKAMHU.

[TonsTe uukia, TeJIO UUKIA, epeMeHHas nukia. Llukn ¢ ycnoBuem (LUK
while): Ha3HaueHue, CMHTAaKCUC, MPUMEPHI UCIIONb30BaHuA. LUk ¢ mapamerpom
(uuxn for): Ha3HaueHHME, CUHTAKCHC, NPHUMEPHI HMCHOJb30BAHMS.  YIPaBJICHHE
IIUKJIOM C MIOMOIIBIO onepaTopoB break u continue.

Ilpaktuka. Ilpaktuueckas padora 9. «l{ukibl M pabOTBI CO CTPOKAMH.
PucoBanue (uryp rnpu nomMoiy CUMBOJIOBY.

[Ipaktuueckas padota 10. «{ukisl u paboThl co ctpokamu. [louck u 3amMeHa
CUMBOJIOB B CTPOKE».

[Tpaktuueckass pabora 11. «luxner u paboTel co cTpokamu. Pacuer
KOJIMYECTBA CUMBOJIOB I10 YCIIOBUIO).

[Tpaktuueckas padora 12. «{ukiel. Uncina @uborauymy.

[Tpaktuueckas pabora 13. «[luknel. OnpeneneHue KOJIUYECTBA YHUCEN B
JIMANa30HE COTJIACHO YCIOBHIO».

Tema 4. Python. Cnucku, pynkiun. Oainsl.

Teopus. Ilonstue wmaccuBa. Tunm panHbIX list (Cnucok): Ha3HayYeHUE,
CUHTAaKCHUC, TPUMEPHI HCNIOJIb30BaHMs. Onepanuu co criuckaMu. [lonsaTue cnaiica u
reHepaTopa, MPUMEPBl HUCIIONb30BaHUsA. MeETOApl MacCMBOB I YHAJEHUS U
N00aBJICHUS DJIEMEHTOB.



Tun paHHBIX )19 XpaHEHUs CIUCKA MMEHOBaHHBIX cymHocTed dict
(cioBaph): Ha3HAUEHUE, CUHTAKCHUC, PUMEPHI UCIOJb30BaHus. CBOKCTBaA CIIOBapSI.
CnusiHue ciaoBapen.

[Tonstue ¢aiina. TexcToBble 1 OuHapHbIe (aiiabl. MeToabl U QyHKIUU IS
paboThl ¢ QailnaMu: OTKPBITUE, 3aKPHITHE, YTCHHE U 3aMUCh. PeXUMBI OTKPBITUS
daiinos. [Ipumeps! ucmoap30Banust Gailios.

[Tonp3oBatensckue ¢yHknuu B Python: HazHauenwe, cosmaHue, BBI3OB.
OO6nactb BUAMMOCTU TIepeMeHHbIX. JlokanbHass W T1JI00aNbHAs TEpEMEHHAs:
Ha3HAYCHUS, MHULIMATU3alMsl, iepeaada napamerpos. [lonarue nsasmoaa-GyHKIUN.

[Ipaktuka. Ilpaktuueckass pabora 14. «CnoBapb. BbIBOJ [HaHHBIX U3
TENEe(QOHHOTO CIIPAaBOUHUKAY.

[TpakTnueckas padota 15. «Crnucku. ['eHepalysi 37€eMEHTOB MaCCUBay.

[IpakTnueckass pabora 16. «®DyHkuuu. Bpluucnenue mpousBeneHUs BCEX
HEYETHBIX HATYPaIbHBIX YHCEI U3 TUAIIa30Hay.

[Ipaktuueckas padota 17. «Dynkuuu. Bo3Bpalienue uncia mpeabLayux
BBI30BOB JJAHHOW (PYHKIIUNY.

[Ipaktuueckas padora 18. «@yHkuuu. Bo3BpalieHue J0ru4ecKux KOHCTAHT
B 3aBUCUMOCTH OT yCIIOBHSD.

[Ipaktuueckas  pabora 19. «Dynkuun. OOHOBIEHHE  (QYHKIHH
npeoOpa3oBaHUSI CTPOKI.

Tema 5. OcHOBBI OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS

Teopus. Ilapagurma OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSI.
OcnoBabie komnoneHThl OOII: kmacc, 00bEKT, cBOMCTBa, MeTObl. Ha3sHaueHwne
oObekTa U ero cuHrakcuc. Coznanue oobvekra B Python. Ilapamerpsr 1 MeTobl
oobekTa. KoHcTpykTOop M sk3emrunsip kiacca. Jlunamumdeckue mojs. [loHsThe
POJIUTENBCKOIO U JOUEPHETO KI1acca.

[Tpunuunel OOIL: HacnenoBanue, NOAUMOPPU3M, UHKANCYISALUA. BapuaHThl
JOCTyNa K JaHHBIM: CBOOOAHBIM pexum npoctyna (public), pexum pgocryna
protected, pexxum noctyna private. [leperpy3ska onepaTopos.

[Ipaktuka. [Ipaktuueckas padora 20. «OOIIL. Co3zganue npocToro Kiacca.

[TpakTuyeckas padota 21. «OOII. Co3nanue kiacca yuciaa ¢ KOHCTPYKTOPOM
OT YHuclia, omepaTopoM += u MeTozoM get val(), BO3BpalaroaM 3HaUYCHUEY.

[TpakTuyeckas padorta 22. «OOIl. Co3nanue kiacca MyQueue oudepenu ¢
KOHCTPYKTOPOM TI0 YMOJTYAHUIO U (DYHKIUSAMU TI0 €T0 00pabOTKe».

[Tpaktuueckas padota 23. «OOII. Co3nanue knacca Heitpony.

Tema 6. MaTeMaTnyeckue OCHOBBI HCKYCCTBEHHOTO MHTEIIIIEKTA

Teopusa. Pons matematuku B mporpammupoBaHuu. JluHeitHas anrebpa:
BEKTOPHI U MaTpULIbl. AJredpanyeckoe u TeOMETPUUYECKUEe ONpeeIeHne BEKTOpa.
Onepanuu HaJl BEKTOPAMHU: CJIOKEHUE, YMHOKEHHUE Ha CKaJsp (YUCII0), BRIYUTAHUE.
Brruncnenue nnunbl Bektopa. Hopma Bekropa. MHOTOMEpPHBIE BEKTOPBI.

OcHOBBI JHHEHHOW anreOpbl: Martpullbl. [loHsATHE MaTpuUlbl, AIEMEHTHI
Matpunbl. Omnepaluu Haja 3JIEMEHTaMH MAaTpULbL: CIIOKEHUE, BBIUMTAHUE,
YMHOXEHHE,  TPAHCIIOHHPOBAHHME. YMHOXXEHUE  MaTpULBl HA  BEKTOP.
[IpeoOpa3zoBaHue  IIOCKOCTU.  ACCOLIMATUBHOCTb  YMHOXKEHMSI ~ MAaTpHII.



JuctpuOyTUBHOCTh YMHOXKEHU MaTpull. Equnnunas marpuna. HyneBas matpuiia.
OOpartHas marpuIa.

OCHOBBI MareMaTH4YeCKOW CTaTUCTHKM M  TEOPUH  BEPOSITHOCTH.
MarcTaTucTuKa: MOHATUE, Ha3HaueHHe, TepMuHoJorus. CirydailHas BeJIMYWHA.
Pacnpenenenne cnydalHOW BENWMYMHBL. PacripeneneHus peanbHbBIX CIy4YalHBIX
BEJIMYMH: MOHATUE BBIOOPKH. IIOHATHE HE3aBUCUMOCTH CIIy4ailHbIX BEJIIMYUH.
He3aBucuMoCTh B aHaNIM3€ JaHHBIX.

ba3oBbie MOHATHUS TEOPUH BEPOSITHOCTEH: UCTIBITAHUS U COOBITHS, UCTIBITAHHE
WM DKCIEPHUMEHT CO CiydaHbIM ucxonom. CpoiicTBa BeposTHOCTH. [lomapHOo
He3aBUCUMbIe cOObITHs. He3aBUCHUMOCTh B COBOKYITHOCTH.

[Ipaktuka. [Ipaktuueckas pabora 24. «Bexkropsl. Beriuucienume koopauHar
BEKTOPOBY.

[Ipaktuueckas pabota 25. «Bexrtopel. HaxoxaeHnue yriaa Mexmy
BEKTOpaAMI».

[Ipaktuueckas  pabora 26. «Bekrtopel. Haxoxnenwe  BekTopa,
YAOBJIETBOPSIIOILETO YCIOBHIOY.

[Ipaktruueckas padota 27. «MaTpuibl. Beraucnenue npou3BeAeHUs MaTPUID).

[Ipaktruueckas padorta 28. «MaTpuibl. BerarciieHne pa3HULIbl MaTPUID.

[Ipaktuueckas padora 29. « Teopus BeposiTHOCTH. Penienue 3anauy.

Tema 7. bubnuoteku Python st 00paboTKH JaHHBIX

Teopusa.  bubnuoreka Numpy mis 00paOOTKHM YHCIOBBIX MAaCCHBOB.
CoziaHre OTHOMEpPHBIX M MHOTOMEPHBIX MAaCCHBOB, ITO3JIEMEHTHBIE OIEpaLUU C
HUMH, J100aBlieHUE, 00bEeIMHEHNE, YAAJIEHUE U COPTUPOBKAa MaccuBOB. CraiicuHT
MacCHBOB, MHOTOMEPHBIE MACCUBBHI, MOAJIEMEHTHBIE orepaliuu (shape broadcasting)
U OTIepalliu Mo OCsSIM (CBOpavYMBaHue), u3MeHeHne (OpMbl MacCHBa.

Jluneitnass anrebpa c OubOmuorekod Numpy. HWHunumanuzanus wmaTpwil
3HAUYECHUAMHM U3 paBHOMEPHOro pacnpeneiaeHusi. OCHOBHbIE MaTeMaTHYECKUE
orepauuu o padbote ¢ BeKTopaMu U MarpuiiamMu B Numpy. BektopHo-MaTpuuHas u
MaTpUYHO-BEKTOpHAs onepanuu. Berpoennsiid meton T miid TpaHCHOHUPOBaHUSA
MaTpHII.

bubmuortexka Pandas nisi paGoThl ¢ TaOIUYHBIMU JaHHBIMHU. BcTpoeHHbIe
Ttunbl gaHHbIX Series u DataFrame. Hasnauenue mertonoB .loc, .iloc, head() u
npuMepbl UX HUcnosib3oBaHUs. DyHKUMS 3arpy3ku OOJIbIIMX HAOOPOB JAHHBIX
read_csv, npumepsbl ucnoip3oBanus. Metosl . shape (Bo3BpalieHre KOpTeka U3
yycia cTpok u ctonbuoB y DataFrame), .columns (Bo3BpaieHHe KOJJIEKLIUU C
Ha3BaHUsMU CcTOJ01OB), .info() (wHpOpMamms o Bcex cTpokax DataFrame).
Nunekcamusi o yclOBUSAM M W3MEHEHHE JaHHBIX B Tabnuiax. Busyanuzarms
JAHHBIX TIocpeacTBOM rpadukoB. Buasl rpaduxos. Toueunas nquarpamma (Scatter
plot) wimu nuarpamma paccessHUs KaK OCHOBHOW HMHCTPYMEHT BU3YyaJM3alld B
MalIMHHOM O0Y4Y€HUHU M aHaiu3e JaHHbIX. [Ipumep ucnosib3oBaHusi OMOIUOTEKU
JUUISL aHAJIM3a ¥ BU3YyallM3alliy JJAHHBIX O Mmaccaxkupax Turanuka (naracer Titanik).

bubmorekun Mapltlolib u Seaborn mns moctpoenus rpadpuxoB. OyHKIUN
oubnuotek. Ilpumep ucnonb3zoBaHug OUONMOTEK U1 BU3YyaldU3allMM JAHHBIX O
naccaxxkupax Turanuka (gatacet Titanik).



[IpakTtuka. Ilpaktudeckas padora 30. «bubmmoreka Numpy. OOGpaboTka
OJTHOMEPHBIX MAaCCHUBOBY.

[Ipaktiueckass padora 31. «bubmuoreka Numpy. O6paboTka ABYMEpPHBIX
MacCHBOB.

[Ipaktnueckas pabGora 32. «bubmumoreka Numpy. Ilonb3zoBarenbckas
byHKIMs 1715 00pabOTKU OJJHOMEPHBIX MacCUBOBY.

[Ipaktnueckas pabGora 33. «bubmumoreka Numpy. Ilonb3zoBarenbckas
byHKIA 111 00pabOTKU IBYMEPHBIX MaCCHBOBY.

[IpakTuyeckas pabora 34. «bubmuoreka Numpy u nuHelHas anre0pa.
CkansipHO€ IPOU3BEICHUE BEKTOPOBY.

[Ipaktuueckas padora 35. «bubnmoreka Numpy u nuHeiHas anredpa.
YMHOXKEHUE KBAIPATHBIX MATPUID.

[Ipaktuueckas padota 36. «bubnuorexa Numpy u inHeliHas anreopa. 3agadya
JIMHEWUHOU PErpeECCUm».

[Ipaktnueckas pabora 37. «bubmuoreka Numpy u nuHelHas anreOpa.
MaTtpudHoe  TpOU3BEAEHUE, TPAHCIOHUPOBAHUE, BBIUKMCIECHHE  OOpaTHOMN
MaTpPUILIBD».

[Ipaktuueckas padora 38. «bubnuoreku Pandas, Mapltlolib u Seaborn.
AHanu3 1 BU3yaln3alus JaHHbIX O naccaxupax Turanuka (natacet Titanik)».

MogayJsb 3. MamnnaHoe o0yuyeHune kak meromosaorus MU

Tema 8. BpegeHue B MalmmHHOE 00yYCHUE

Teopus. bazoBbie monHsiTus MammHHOTO O0O0yueHus (MO): oOBeKTHl u
MpU3HAKH, BBIOOpKa, IeneBas nepemeHHas. [Ipumepsr mpumenenus MO. Turmbt
QITOPUTMOB MAIIMHHOTO O0YUYEHHUs: MAIlIMHHOE 00YYEHHUE C YUUTENIeM, MallTUHHOE
oOydeHune Oe3 y4HuTelsd. MallMHHOE OOyYeHHE C YaCTHUYHBIM MPHUBJICUCHHUEM
y4UTENs, MAIIMHHOE 00yUYeHue ¢ nmojkperienreM. [loctanoBka 3a/1auu MalimHHOTO
oOyueHus: oOydenwe ¢ yuuteneMm. IlpencraBieHue [aHHBIX B MAaIlIMHHOM
oOyuenuu. TaOnuyHble AaHHBIE W TUIBl NpU3HAKOB. [Ipu3HaKoBOe omnucaHue
00bekTOB. UHCNOBbIE, KaTeropvajibHble, OMHAPHBIE W MPOYUE MPU3HAKUA. Bumabl
3agad MO. IlonsiTust perpeccuu M KiacCUUKALNK, UX OTIUYUS U rpaduueckoe
npejCcTaBiieHue, 001acTh TPUMEHEHHUS.

[Ipobnema mnepeoOyuenusi. lM3mepeHue kadecTBa MOJEIM MAIIMHHOTO
oOyuenusi. DYHKIIMOHAIBI KadecTBa: MeETpuka, (yHKIMs mOTepb. Kpurtepun
KauecTBa Mojene. [lepeoOyuenrne MHOTOWICHOB. MeTObI pemieHus mpodieM
nepeoOydenneMm. Meron k-Ommkaiimux cocenelt (k-nearest neighbors), KNN, ero
MPEUMYIIECTBA U HEJOCTATKHU.

[Tainnaitn MarmHHOTO O0y4YeHHUs. DTamnbl pa3pabOTKU MOJEIN MAITHHHOTO
oOydenwus. /lnarpamma mairuiaiiHa, TPUHITUI pa3iesieHus JaHHBIX: 00ydaromas u
BanuanronHas dactu. O6paborka naHHeix u data leakage, mpu3HakoB U Kpocc-
Banujanus Juis  noadoopa rumeprapamerpoB mojenu. OOpaboTka JAaHHBIX:
BaNuJaIus, yIaJeHusl YTeUKH U 00paboTKa MPOIyUIEHHBIX 3HaUY€HUM, 00padoTKa
KAaTErOpUaJbHbIX U YHCICHHBIX TPU3HAKOB.

Metpuku mMamHHOro o0y4yeHusi. MeTpuku, uX HazHaueHue. Buabl MeTpuk.
OcHoBHble MeTpuku perpeccun: MSE, MAE u ux Bapuaruu; kodpdUIMEHT



nerepMuHaiuu. OTinnuue MeTpukd OT (yHKUMHU noTepb. Merpuku Precision u
Recall, mokazarens Fl-mepa. OnenuBanue kauecTBa ynopsAoYuBaHuUs rpadukoM
ROC-AUC. Jloructuueckast ¢pynkius ommoOku Logl.oss.

IIpaktuka. Ilpaktuueckas pabora 39 «Pemenue 3amad 1mo teme NalIuia
MO»

[Ipaktrueckas padora 40 «Peanu3anus knacca JMHEHHONW PErPECCUI.

Tema 9. MaTremMaTnyeckre OCHOBBI MAILIMHHOTO OOYYEHUS

Teopus. OyHKIIMM MaTEMATHYECKOro aHanusza. 4Yucmo Ounepa u
noka3arenbHass (QyHKIMEW. DKCIOHEHIUaNbHAs (YHKIMs, €€ rpaduk, CBOWCTBA.
[Ipenensr dyHKIUMNA W MmocieaoBarenbHOCTe. [loHSATHE W OCHOBHBIE CBOWMCTBA
jorapupmuueckoil pyHkuuu, ee rpadux. CpoiicTBa (pyHKUUN: HETIPEPHIBHOCTb,
HKCTPEMYMBI, BO3pacTaHUEe U yObIBaHME. DKCTpEeMyMbl (YHKIUI: ompesesieHus,
IPUMEPBI SKCTPEMYMOB U CBOMCTBO MOHOTOHHOCTHU (DYHKITHI.

[IponsBonnHas, TrpagueHT W rpaaueHTHas ontumusanus. [lonsTue
IIPOU3BOIHOM, reomeTpuueckuil cMmbici. [IponsBoanas kak pynkuus. [IponsBogHas
KOMITO3ULIMK (PYHKUMUA. BblUuCIeHHE NPOU3BOJIHBIX, MPABUIO MPOU3BOIHON
koMro3unmu. IlpousBomHas (QyHKUMH MHOTMX IepeMeHHbIX. ['paaueHt.
['panuenTHas onTUMU3alMsA. AJTOPUTM TPAJTUEHTHOTO CITyCKa Uil HAXOXKACHUS
MUHUMYMa (pyHKIMH. OTHOMEPHBINA MPAaIUEHTHBIN CIyCcK Ha si3bike Python.

IIpaktuka. Ilpaktuyeckas pabora 41 «PemieHune 3agad Ha TpajMEHTHYIO
ONTUMU3ALUION.

Tema 10. Anroputmsl perpeccuu B 3agayax MO

Teopuss. AnroputM MO nuHelHass perpeccust Uisl aHalIu3a JaHHBIX:
OTIpeJIeICHHEe U OCHOBHBIE CBOMCcTBa. OOydYeHNE MOICNI TUHEHHON Perpeccuu s
OOJBIIIETO KOJIMYECTBA MPU3HAKOB. [IpuMeHeHe MOeN TMHEHHOW perpeccuu us3
oubnuorexkn Python Sklearn x pemenuio mpakthyeckux 3anad. Busyanuzarus
mozenu. Matepnperanus Ko3(pPpuuueHToB JIMHEMHON Perpeccumu.

Anroputm JIOTUCTUYECKON perpeccuu. JIByMepHas JIMHEWHAas
kinaccudukanua. MHOromepHblil ciydaid. BeluncieHune BEpOSTHOCTH KIIACCOB.
Jloructuueckas perpeccus. Jloructuyeckas perpeccusi B MATpUYHOM BUJE. 3aUCh
KpuTepus kauectBa. Jloructuyeckas (pyHKIUS TOTEPb.

[lpaktuka. Ilpaktuueckass pabora 40 «Peanmuzanmst kiacca JIMHEHHOM
perpeccum».

[Tpaktuueckas pabora 42. «Peanmuzarnusi morucTudeckond perpeccun ¢ Lo-
OETYJISIpU3ALUECID)

Tema 11. Bweibop momenu MO u metona oreHku ee 3(PGHEeKTHBHOCTH B
3aBUCHMOCTH OT PELIAEMOM 3a/1a4n

Teopus. Jlornueckue aaropuTMbl aHAIM3a AAHHBIX. Pelraromume aepeBbs,
YCTPOHUCTBO © OOydYeHHE IS 3a7adu Kiaccupukanuu. AHaMM3 peraronmx
nepeBbeB. BpiOop pemaroiero npasuia B peuiatoiieM aepese. I[lepeoOyuenue u
HE000y4eHNE PEIIAoNIUX JIePEBbEB: MOCTAHOBKA MPOOJIEMBI; THIIEpHIapaMeTpbl
pemaromux JAepeBbeB. IIpemmyinecTBa M HENOCTATKH PEIIAIOIIMX JIEPEBHEB.
Pemaromee aepeBo uis 3aja4y pErpeCcCUn.

Komnosumyu anroputmoB. Maes nocTpoeHUs KOMIO3ULMU AJITOPUTMOB:
npuHiun KoHpopce; skcniepuMeHT l'anpTOHA. BAITHMHI: IPOCTOE TOJI0OCOBAHMUE,



OyTcTpan. Anroput™m ciydaitHoro Jeca. CTEKMHI: HJled CTEKHHIa, CIOCOOBI
oOyueHusi, aHanmu3. bBycTWHI: wuAes anroputMa, TPAJAUCHTHBIM OYCTHHT,
IPEUMYIIECTBA U HEAOCTATKH.

[Tatinmaiin BeIOOpa momenu. Paborta ¢ 6mbmuotexoit Sklearn (momymm grid
search u pipeline). Konsetiep 00pabOTKM JaHHBIX ¢ TTOMOIIBIO PA3IMYHBIX MOJICTICH.
Brei6op Haumyumieidi MOAeNM MAIIMHHOTO OOY4YeHHs A KOHKPETHOM 3ajayu.
TexHuku BeIOOpa rUNIEpIIapaMeTPOB MOIEIH.

Konkypcel Ha kaggle.com. [1naTtdopma anis npoBeneHuss COpeBHOBAHUM 10
MamuHHOMY oOyuenuto Kaggle. JlataceTm u 3arpyska pelieHuil Ha miaTdopmy
Kaggle.

IIpakTtuka. IIpaktuyeckas pabora 43 «llocrpoenue monenn MO metogom
OnmmKalIuX cocenel U U3MEpEeHHe e€ KauecTBa ¢ OMOLIbI0 KPOCC-BaIUIaLuN.

[Ipaktuueckas padota 44. «O0yueHrne KOMIIO3UIUHU aITOPUTMOB: CITy4YalHbIH
JieC ¥ TPAQJANECHTHBIN OyCTHUHT ¢ TOMOIIBIO TOTOBBIX Peau3alliii TaHHBIX MOJICEH B
oubnuoTtekax sklearn u catboost.»

MoayJib 4. HelipoHHbIE CeTH M KOMIIBIOTEPHOE 3peHHe

Tema 12. BBeneHue B HEHPOHHBIE CETH.

Teopus. Mcropus passutus HeiipoceTel. Moenp HCKYCCTBEHHOIO HEUPOHA.
[lepuentpon Po3enOnarra: MONMHOTa W CXOAUMOCTb. AJITOPUTM OO0y4YEHUS
HEUPOHHBIX ceTel. PekyppeHTHble HelpoHHBbIE ceTh. CBEPTOUYHBIE HEUPOHHBIC
cetu. Pemomomust rayOokoro oOydenusi. Tpanchopmepst B 00paboTke
€CTECTBEHHOTO s13bIKa. COBPEMEHHOE Pa3BUTHE HEMPOHHBIX CETEM.

Mogens HeitpoHa. @yHKIUS curmounibl. yHKINK akTuBanuu. OIMH HEUPOH
U TIOJIHOCBsI3HAsT HEWpOHHAas ceTh. MHOTOCIOWHBIA TIEPIENTPOH OOydeHHe
MOJIHOCBSI3HBIX HEHPOHHBIX ceTeil. 3ajaya pacrno3HaBaHUsS PYKOMMCHBIX LHUDP.
[IpeobpazoBanue BekTopa B nepuentpone. [lapamerpsl HeliporHoit cetn. OOydeHue
HeHpoHHbIX ceTeld. OOyueHue nepuentpoHa. Ontumuzauus (QyHKIMU MNOTEPb.
CTroxacTUYeCKUi TpaguEHTHBIA CIIyCK. AHQJINA3 TOJHOCBS3HBIX HEHWPOCETEN.
CnocoObl  perynspuzaniid B HEWpPOHHBIX ceTsax: ciou Dropout u Batch
Normalization u ux npumenenue. DpeilimBopku deep learning. OOyuenue
HEUPOHHBIX ceTell B Oubnoreke riryookoro o0yueHust PyTorch.

IIpaktuka. Ilpaktuyeckas pabora 45. «OOydeHHe HEUPOHHBIX CeTel B
Pytorchy.

Tema 13. TexHOI0THS KOMIIBIOTEPHOTO 3PEHUS

Teopusa. CBepTouyHbIE HEHPOCETH: HCTOPHSL PA3BUTUSA KOMIIBIOTEPHOIO
3peHusa. Hcropuss pa3BuTHs KOMIIBIOTEPHOTO 3peHus, KOHKypc ImageNet.
KoMnbsroTepHoe 3peHne 10 HEUPOCETEM.

VYerpoiicTBo cBepTku. ['icTorpaMma opueHTHpoBaHHbIX rpaaneHToB (HOG).
Knaccudukanusa nzobpaxenuit. [lonHocBs3HbIE ceTu Juisi 00pabOTKU KapTHUHOK.
CepTouHbIe ceTH A 00paboTKu KapTUHOK. CBepTka M300pakeHUsT QUILTPOM.
Omnepanust cBepTku. CBepTka LBETHBIX H300pakenuil. [locTpoenue mporoTuna
CBEPTOYHOW HEUPOCETU. YCTPOMCTBO IIOJHOUECHHOM CBEPTOYHOM HEUPOCETH.
[locnenoBarenbHble CBEPTOUHBIE CJIOM B 00pabOTKE KapTHHOK. YCTPOMCTBO



CBEPTOYHOM HEUpPOHHOW ceTH s 3amauu  kiaccudukanuu. MuTepnperarus
CBEPTOYHBIX CJIOEB.

[TapameTpsl B TOJHOCBSI3HOM YacTH cBepTOuHOM Helpocetu. Pooling B
pereHn: MpoOIeMbI OOJIBIIIOTO KOJUYECTBA TAPAMETPOB CBEPTOUYHON HEHPOCETH.

Apxurektypsl CNN. ApXuTeKTypbl CBEpTOUHBIX Heipocerei: AlexNet;
VGG. Ilpobnema 3aryxanus rpaaueHToB. Skip Connection. Skip Connection B
CBEpTOYHBIX cl0siX. ApxutekTypsl ResNet, DenseNet.

Transfer Learning: mnepeHoc 3Hanuii. Ilpumenenue 1pu oO0y4YeHUU
Helpocereil. JlooOyueHue ceTu. 3aMopo3Ka CI0€eB Mepell J000yUEeHUEM.

[IpakTuka. [IpakTudeckas padora 46. «IloctpoeHue cBepTOYHOM HelpoceTH
JUTSL pEeLIeHUs 3a/1a4 KJIacCU(DUKAITUN.

[Ipaktuueckas pabora 47. «J/looOyuenune HelpoceTh Ha 3a1ady
KJ1accu(pUKaIy KapTUHOKY.



PA3JIEJ 2
«KOMILJTEKC OPTAHU3ALIMOHHO-MEJATOTMUYECKHUX YCJIOBUM,
BKJIIOYAIOIINX ®OPMbI ATTECTAIIAN»

2.1 KAJIEHJIAPHBINA YUYEBHBIN T'PA®UK
peajiM3anuu A0NO0JHUTEIbHON 001epa3BUBaIOLIEeH IPOrPAMMBbI
«cKycCTBEHHBINM MHTEIIEKT U MAIIMHHOE O0OYUEHUE)

Ha 2024/2025 yu4. roa

T'on JlaTa Hara | Koanuect | Konmnuect | Konuyect Pexum
o0yueHH | Hayaia |OKOHYaHU BO BO BO 3aHITHH
A 3aHATUN A y4e€OHBIX | y4EOHBIX | Y4eOHBIX
3aHIATHHU | HEIEIb THEH JacoB
01 25 1 pa3 B
1 ron |ceHTsiOp| Mas 36 36 72 HEJIEILIO 110 2
42024 2025 aKaJIeMUYECK
UX Yaca

KaﬂeHHapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHHUE

. KomnuectBo | dopma
5 E Bopia JacoB KOHTPOJIA
2| & Tema 3ansTUs s | B
S8 3aHATUS g | 2
2 8 | &%
=B
Monayas 1. BBegeHue B TEXHOJI0THIO
HCKYCCTBEHHOI'0 HHTE/VIEKTA M OCHOBBI
nporpammupoBanus Ha Python
1. | 3HAKOMCTBO C TE€XHOJIOTHEH YuebHoe 1 1 Tecr,
u  npodeccusmu  UMN. 3aHSTHE ompoc
BBenenne B SI3BIK
nporpammupoBanus Python.
[Iepemennbie. Opranuzanus
auanora
2. | BBenenue B a3bIK | [IpakTtnueckas | 0 1
nporpammupoBanus Python. pabora
Cpena paspabotku Jupyter
Lab. HuctpuOyTuB
Anaconda.  Opranuzanus
auanora
3. | Beenenue B SI3BIK YuebHoe 1 1 Tecr,
nporpammupoBanus Python. 3aHSTHE onpoc




OCHOBHBIE CHHTAKCUYECKUE
€JIMHUITBI 1 KOHCTPYKIIMH

4. | Beenenue B a3bIK | [IpakTnueckas
nporpamMmmupoBanus Python. paboTta
JIMHEWHbBIN aIrOpUT™M
5. | BBenenue B sa3bIK | [IpakTrueckas
nporpaMmmupoBanus Python. paboTta
Y CJIOBHBIN aJITOPUTM
6. | BBenenue B a3bIK | [IpakTrueckas
nporpamMmmupoBanus Python. paboTta
Kackannsrii YCIOBHBIN
orepaTop
Bcero yacos:
NUTOI'o
Mogayas 2. Co3nanue aJropurMoB
HCKYCCTBEHHOI0 MHTe LIeKTa HAa Python
7. | Ctpoku ¥ uKJIbL. Tum string YyebHoe Tecr,
U Ollepalliy HaJl CTPOKAMH 3aHSTHE OIpoc
8. | Ctpoku m nwmknsl. Hukn c | [Ipaktuyeckas
apaMeTPOM U YCIOBHEM paboTta
9. | Cnucku, QyHkuuu, (aussl. YuebHoe Tecr,
Tune! qanuwix list u dict 3aHATHE Onpoc
10. | Cniucku, pyskiuu, daimnsl. | [Ipaktuueckas
Omneparu co cruckamu pabora
11. | Cnucku, pyskiuu, daimnsl. | [Ipaktuueckas
Omneparyu ¢ daitnamu pabora
12. | Cnucku, QyHKIMHU, (anlbl. VYyebHoe Tecr,
[Tonb3oBaTenbcKue 3aHATHE orpoc
byHKIIMHU
13. | Cnucku, pyskiuu, dainsl. | [Ipaktuueckas
BosBparienre J0rHYecKuX pabota
KOHCTaHT B 3aBHCHUMOCTH OT
YCJIOBHS
14. | Cnucku, pyskiuu, daimnsl. | [Ipaktuueckas
OO6HoBICHHE byHKIUN pabora
peoOpa3oBaHms CTPOKH
15. | OcHOBBI 00BEKTHO- VYuebnoe Tecr,
OpHEHTHPOBAHHOTO 3aHATHE orpoc
IPOrPaMMHUPOBAHHSI.
Kiacchl 1 00BEKTHI
16. | OOII. KorcTpyKTOpHI VYyebHoe Tecr,
3aHSITHE onpoc
17. | OOII. MeToas! YuebHoe TecrT,
3aHSITHE onpoc




18. | OOII. [leperpyska | [IpakTnueckas
OIepaTopoB pabota
19.] OOIl. Co3nanne kinacca | [Ipaktnueckas
Heiipon paboTta
20. | MaTremaTuueckue OCHOBBI VYuebHoe Tecr,
MCKYCCTBEHHOTO 3aHATHE onpoc
UHTEIUIEKTa. Bekropsl u
MaTpHULIbI
21.| Maremarnueckue OCHOBHI | [IpakTrueckas
HCKYCCTBEHHOI'O pabora
UHTEJUIeKTa. Bpiuncnenue
KOOPJIMHAT BEKTOPOB
22.| Marematnueckne OCHOBHI | [IpakTrueckas
HCKYCCTBEHHOI'O pabora
uHTeIUIeKkTa. Haxoxnenue
yIJla MEXKy BEKTOpaMH
23.| Maremarnueckue OCHOBHI | [IpakTrueckas
UCKYCCTBEHHOI'O paboTta
uHTeIUIeKkTa. Haxoxnenue
BEKTOpa,
YIOBJIETBOPSIOIIETO
YCJIOBHUIO
24.| Maremarnueckne OCHOBHI | [IpakTnueckas
HCKYCCTBEHHOI'O pabora
WHTEJUIeKTa. Bpruncnenue
IPOU3BENCHUS] MATPUILL
25.| Maremarnueckue OcCHOBHI | [IpakTrueckas
MCKYCCTBEHHOTO pabora
UHTEIUIEKTa. Bbruucienue
pPa3HULIBI MATPUIL
26. | MaremaTn4ecKie OCHOBBI YuebHoe Tecr,
UCKYCCTBEHHOI'O 3aHSTHE onpoc
VHTEJUIEKTA. Teopus
BEPOSITHOCTHU
27.| Maremarnueckue OCHOBHI | [IpakTnueckas
HCKYCCTBEHHOTO pabora
WHTEIJIEKTa. 3aJadyd 1o
TEOPHUH BEPOSITHOCTH
28. | MareMaTH4ecKe€ OCHOBEBI YuebHoe Tecr,
HCKYCCTBEHHOI'O 3aHSITHE onpoc
WHTEJJIEKTA.
Maremaruyeckas

CTAaTHUCTHKA




29. | Maremarnuecknue ocHOBBI | [IpakTnueckas
HCKYCCTBEHHOI'O pabora
MHTEJUIEKTa. 3ajadyd [0
TEOPUHU BEPOSTHOCTHU
30. | bubmuorexka Numpy s VYuebHoe Tecr,
00paboTKH YHCJIOBBIX 3aHSTHE onpoc
MacCHBOB
31. | bubauoTeka Numpy. | [TpakTryeckas
O06paboTka  OJIHOMEPHBIX paboTta
MacCHBOB
32. | bubmmoTteka Numpy. | [Ipaktuueckas
O6paboTka JIBYMEPHBIX pabora
MacCHBOB
33. | bubmmoteka Numpy. | [Ipaktuueckas
[Tonb3oBaTenbcKas pabora
byHKuus g o0paboOTKH
0JIHOMEPHBIX MAaCCHBOB
34. | bubmuoreka  Numpy wu YyebHoe Tecr,
JTuHeNHas anreopa. 3aHATHE onpoc
35. | bubmuoreka  Numpy  u | [IpakTtuyeckas
nuHenHas anreOpa. 3amaua pabora
JIMHEUHOW pEerpeccuun
36. | MarpuuHnoe mnpousBeneHue, | [I[pakrnueckas
TPAaHCIIOHUPOBAHHUE, pabora
BBIUHCIICHUE oOpaTHoOM
MaTPHIIBI
37. | bubnmmoreku Pandas, VuebHoe TecrT,
Mapltlolib u  Seaborn. 3aHSTHE onpoc
Ananus JTAHHBIX 0
raccaxxupax Turanuka
(maracer Titanik)
38. | AHaius JTAHHBIX o | [IpakTrnueckas
naccaxupax Turanuka pabora
(maracer Titanik)
39. | Buzyanuzauust ganubix o | [Ipaktuueckas
naccaxupax Turanuka pabora
(maracer Titanik)
Bcero yacos:
UTOrO: 66
Monayas 3. MamnHHoe 00y4eHnue KaK MeTOA0JI0T Usl
HCKYCCTBEHHOI0 MHTEJJIEKTA
40. | BBenenue B  MaIIWMHHOE YyeOHOE Tecr,
o0yuenue (MO). Perpeccus 3aHSTUE onpoc

1 KJIaCCU(DHUKAITHS




41. | Perpeccus u | [IpakTnueckas
Kiaccuukanus pabora
42. | Halinnaiin MamurHHOTO | [TpakTnueckas
0o0yueHusl paboTta
43. | lloctpoernne wmoaenu MO | [IpakTuueckas
METOIOM OJIKANIIINX paboTta
cocenen
44. | U3mepenue kauectBa | [IpakTueckas
mogenu MO ¢ moMOIIbIO pabora
KpOCC-BaJINIALHNH
45. | [Toctpoenne moxenu MO | [IpakTuueckas
METOJIOM OJbKaIImX paboTta
cocellel W HU3MEpEeHue €€
KayecTBa C  MOMOIIBIO
KpOCC-BAJIMIALIUH
46. | MeTtpuku MAIIMHHOIO YyebHoe Tecr,
oOy4eHHUs: B 3amaue 3aHATUE onpoc
perpeccuy, B 3a/aue
KJ1accuuKaIuu
47. | Peanuzanus kiacca | [Ipaktnueckas
JMHEHHOM perpeccuu pabora
48. | MaTremMaTU4eCKHE€ OCHOBBI VYuebnoe Tecr,
MAaIIMHHOTO oOy4eHHUs. 3aHATHE onpoc
OyHKIMY MATEMATHYECKOTO
aHaau3a
49. | Maremartnueckue OCHOBHI | [IpakTrueckas
MAaIlMHHOTO oOy4eHHs. pabora
OyHKIIMY MATEMATAYECKOTO
aHanu3a: 4uclio Ouepa,
HKCIIOHEHTA
50. | Marematnueckue OcHOBBI | [IpakTnueckas
MaIIMHHOTO oOy4eHusl. pabora
DyHKIUA MATEMATHYECKOTO
aHanus3a: Jgorapudm,
CBOMCTBA (DYHKIIMIA
51.| Marematudeckue OCHOBEI VYuebHoe Tecr,
MAIIMHHOTO oOy4JeHHS. 3aHSTHE onpoc
[IpousBoaHast
52. | Marematuueckue OcHOBBI | [IpakTuueckas
MaIIMHHOTO oOydJeHus. paboTta
Bpruucienue nporn3BoaHOM
53.| Marematuueckue OCHOBHI | [IpakTuueckas
MaIIMHHOTO oOydJeHus. paboTta

Fpa,III/IeHTHaH OIITUMMH3alIA




54. | Aaroput™m  rpaguenTHoro | IIpaktuyeckas | 0 2
CITyCKa pabota
55.| AnroputMbl perpeccun B VYuebHoe 1 1 Tecr,
3agadax MO 3aHSITUE omnpoc
56. | Jloructuueckas perpeccust | [Ipaktuueckas | 0 2
paboTa
57. | Pemaromue nepeBbst VYyebHoe 1 1 Tecr,
3aHSTHE onpoc
58. | Komnozunuu anroputmoB | [Ipaktuueckas | 0 2
pabota
59. | aiinnaitn BeiOopa mogenu | [Ipaktuyeckas | 0 2
paboTta
Bcero wacos: | 106 | 40
NUTOI'O: 40
MonayJb 4. HeiipoHHBIE CeTH M KOMIIBIOTEPHOE
3peHue
60. | BBenmeHne B HEUPOHHBIE VYyeOHOE 1 1 Tecr,
cetu.  Hewpocers s 3aHATHE onpoc
3a7a49u Kiaccupukau
61.| IloctpoeHne  HEHPOHHBIX YuebHoe 1 1 Tecr,
cereil. Brenenue B 3aHSTUE OIpocC
o6ubauotexy Pytorch.
62. | OGyueHue HelpoHHBIX | [IpakTnueckas | 0 2
ceren B oubmuoTexe pabora
PyTorch
63. | Perynsipuzanus B YuebHoe | 1 Tecr,
HEHPOHHBIX CETSIX 3aHSTHE onpoc
64. | [Toctpoenue koHBenepa | [Ipaktuueckas | 0 2
oOyueHust HeWpoceTend cC paboTta
ucnoJsibzoBanueM PyTorch
65. | TexHonorus YuebHoe 1 1 Tecr,
KOMIIBIOTEPHOTO  3PEHUSL. 3aHSTHE onpoc
CBEépTOUHBIE  HEUPOHHBIE
CeTu
66. | Pabota ¢  martaceramu | [Ipaktuyeckas | 0 2
nzobpaxxenui B PyTorch, pabora
OCTPOEHUE KJjlacca
CBEPTOYHOU HEUPOCETH
67. | IlocTopeHHHE ApXUTEKTYPHI YuebHoe 1 1 Tecr,
CBEPTOUHBIX  HEUPOHHBIX 3aHSTHE onpoc
cereit. Transfer Learning
68. | looOyuenue HevipoceTu s | [Ipaktudeckas | 0 2
KJ1accu(puKanmumu KapTHHOK pabora




69. | Knaccuduxarms [IpakTuueckas | 0 2
1n300paKEHU Ha IPAKTUKE paboTta
Bcero wacoB: | 223 | 151

NUTOIO: 20

HNUTOI'O no nporpamme 144

2.2 POPMBI ATTECTAIIMOHHOI'O KOHTPOJIA

Cnoco0bl omnpenesieHusi Pe3yJbTATUBHOCTH W (OpPMBI NOABeICHUS
UTOr0B peajM3aliu NPpOrpaMmbl

[IporpamMmmoil  mpeayCMaTpuUBaKOTCA  CICAYIOIIME  BUABI  KOHTPOJIS:
npeABapUTEIbHbBIN (BOIHBIN), TEKYIINI, MPOMEKYTOYHBIN, UTOTOBBIH.

IpeaBapurebHbIH KOHTPOJIb NIPOBOJIUTCSA HA MEPBBIX 3AHATUAX C LENBIO
BBISIBJICHUA 00pa3oBaTEIbHOTO MW TBOPYECKOTO YpPOBHA OOydYarOIMXCA, WX
cnocoOHocTel. MoxeT ObIThb OpraHu3oBaH B (¢opMe coOeceoBaHUs WU
TECTUPOBAHUS.

Texymmii KOHTPOJIb OCYLIECTBIIIETCSA IJIsi OOECIEeUeHUs] ONEePaTUBHOM
oOpaTHON CBA3M MEXIy IIpernojaBaTesieM U OOy4yaroUMMcs, a TaKxKe
KOPPEKTUPOBKH METOJIOB, CpPeACTB U (opMm 0O0yyeHHs B IPOLECCE OCBOCHMUS
oOyyarolUMHUCs MOJYJIeH, pa3leNoB U TEeM MporpaMMbl. TeKyIIMil KOHTpPOJb
IPOBOAUTCA B XOA€ pabOThl C 00y4arolmIMMMCS, IPU MPOBEACHUHM ayIAUTOPHBIX
3aHATHI, a TakKKe TMpPU OLEHMBAaHUU CAMOCTOATENbHON paboTsel. Moxker
MPOBOJUTHCA B (DOPME TECTUPOBAHMS, OTIPOCA, BBITIOJHEHHUS MPAKTUYECKOU pabOTHI.

IIpome:xkyTouHasi aTTecTalusi OCYUIECTBISIETCS sl 00ECIeYeHUsI OLEHKU
KauecTBa OCBOEHHUS OOYYAlOIIMMHUCA CTPYKTYPHBIX KOMIIOHEHTOB IPOTrPaMMBbI:
MOAYJISl, pa3fiesia v IBJSIETCA CHCTEMaTHUYECKUM MEPONPUATHEM B 00pa30BaTeIbHOM
nporiecce. [lanHas popma KOHTPOJISl HaNIpaBieHa Ha BHISIBIICHUE 3HAHUM, YMEHUM U
HABBIKOB YYaIlIUXCS U ONPEAEISET CTENEeHb UX YCBOSEMOCTH y4eOHOro MaTepuaia.
[IpomexyTOoUHas aTTECTALMS MOXKET IPOBOJUTHCS KaK Ha OTIAEIBHBIX 3aHATHUAX, TAK
U B PE3yJIbTATE€ HCIIOJIb30BAHUS HAKOIUTEIBHON CHCTEMBI OLICHUBAaHUS 110
pe3yibTaTaM TEKYIIEro KOHTPOJI OCBOEHUS POrpaMmMbl. @OpPMBbI POMEKY TOUHOM
aTTECTALMU; TECTUPOBAHKE, OIIPOC, BHIMOIHEHUS! KOHTPOJIBbHON MM NPAKTUYECKOM
paboTHI.

HroroBasi arrecraums OCyLIECTBIIECTCS B KOHIIE y4eOHOTO roja WiH Mpu
3aBeplIeHU OOy4YeHHUs IO Tporpamme, C Iebl0 MPOBEPKH 3HAHUM, YMEHUU W
HaBBIKOB 1O oOuieoOpa3zoBarenbHOM  oOlepa3BuBaroliell  nporpamme. B
COOTBETCTBHM C PE3YyJbTaTAMU WTOTOBOM aTTECTALMU OMNPEAEIIAETCS, HACKOJIBKO
JOCTUTHYTBI Pe3yJbTaThl IPOrPAMMbI KaXKIbIM YYaIIUMCSl, TIOJTHOTA BBIMOJHEHUS
nporpaMmbl. QOpMBI UTOMOBOM ATTECTALIMN; UTOTOBOE TECTUPOBAHUE, BBITTOJHEHUS
UTOTOBOM PabOTHI, 3alUTa WHAMBHUIYAJIBHOTO WM I'PYNIOBOTO IPOEKTa B BUJE
myOJIMYHOTO BBICTYIUICHUS C IEMOHCTPAIUS TPOEKTHOM pabOTHI.

Kpurepun oneHkn 3HaHHM, YMEHUN UM HAaBBIKOB IIPU OCBOCHHUH MPOrPaMMBbI
npuBeieHbl B Tabnuuel .

Tabmmua 1. Kputepun oueHHMBaHUS PeE3yJbTaTUBHOCTH OOpa3oBaTEIbHOM
NEATEIIBHOCTH



YpoBeHb
TeOpeTHYEeCKUX
3HAHUU

3HaHus

Huskuit

Ha UTOrOBOM TECTUPOBAHUU oOy4Jaronuiics
IIOKAa3bIBAET HEJOCTATOYHOE 3HAHUE TEOPETUYECKOTO
matepuana. OOywarommiics BiaJeeT HEKOTOPBIMU
KOHKPETHBIMU 3HAHUSAMHU. 3HAHUS BOCIPOU3BOAUT
JIOCJIOBHO U OYKBAJIBHO

Cpennuit

Ha UTOTOBOM TECTUPOBAHUU oOy4aronuiics
MOKa3bIBAET  XOpOIIEe  3HAHUE  TEOPETHUUYECKOTO
Marepuala. 3anac 3HaHUM oOydaromerocs: OJM3KUN K
coJiep KaHuIo 00pa3oBaTenbHOM IporpamMmbl. HemonHoe
BJIQJICHUE MOHSITUSI TEPMUHAMHU, 3aKOHAMU, TEOpUEH

Bricokuit

Ha UTOIOBOM TECTUPOBAHUU oOyyJaronuiics
IIOKAa3bIBAET  OTIMYHOE 3HAHHE  TEOPETHUYECKOTO
Marepuana. MHpopManuo BOCIPUHUMAET, TOHUMAET,
yMeeT nepedopMyInpoBaTh CBOMMU cllioBaMu. Brnaneer
HKCIIEPTHBIM YpPOBHEM 3HaHUM, CIOCOOEH IepeaaBaTh
HEOOXOMMbIE 3HAHUSI CBEPCTHUKAM.

YpoBennb
NPAKTHYECKUX
YMEHMH U
HABBIKOB

CHeIII/Ia.]'I]:HbIe YMCHUS, HABbIKH.

Huskunit

B  npakTthueckod = I€ATENBHOCTH
JIONYCKAaeT CEPhE3HbIC  OIIMOKH,
YMEHUSIMU U HAaBBIKAMHU

oOyyaromumiics
cnabo Biageer

Cpennuit

OOyuaromuiics BiaeeT CHelHabHBIMA HABBIKAMHU Ha
pPENPOAYKTUBHO-TIOAPAKATEITHHOM YPOBHE.
IIpakTHueckOo€ NPUMEHEHUE 3HAHWUKM BOIUIOIIAETCS B
MPOJYKT, TpEOYIONUH HE3HAYNTEIHLHON TOPAOOTKH.

Bricokuit

OOyuaromuiics Crnoco0eH TMNPUMEHHUTh YMEHUS W
HABBIKM JIJI PEIICHWS HECTAaHAAPTHBIX 3aJaHuN WM
3aJlaHuN MOBBIIIIEHHOU CJIOKHOCTH. Bnaneer
DKCIIEPTHBIM  ypOBHEM,  CIIOCOOCH  TIepe/aBaTh
HE0OXOIMMbIC HABBIKH CBEPCTHHKAM.

[IpenBapuTenbHbIil, TEKYLIMA, MPOMEKYTOUYHBIM KOHTPOJIb MPOXOIAT Ha
miatdopme Stepjk.org https://stepik.org/course/125587. TIpoBepka mporpaMMHBIX

2.3 OHEHOYHBIE MATEPHUAJIbBI

KOJ0B OCYHICCTBJICTCA aBTOMATHYCCKH.

HTOroBblii KOHTPOJB: OOyYaroIIMecs CO3JAl0T CBOM MPOEKT, MPUMEHSS
IIOJIyYEHHBIE 3HAHUS 10 MAIIMHHOMY OOYUYEHHIO — CO3/al0T MOJIE€]b MAIIMHHOTIO

oOyueHus, pa3padaTbiBalOT HEUPOCETh.



https://stepik.org/course/125587

24 METOANYECKOE OBECHHEYEHUME ITPOI'PAMMBI

Opranuszanust 00pa3oBaTeILHOU 1eATEIbHOCTH

O06pazoBaTenbHbBIN IPOIECC OCYIIEeCTBIsAETCs B 04HOM hopme. [Tpu 0OyueHnu
UCITOJIB3YIOTCS Pa3IUIHbIC (DOPMBI, METOIBI U TEXHOJIOTHH.

Ponp yuuTenss cocTOMT B KpPAaTKOM IO BPEMEHM OOBSICHEHUH HOBOTO
Marepuajia M IIOCTAaHOBKE 3aJadyd JUIsl NPAaKTUYECKOTO 3aJlaHusi, a 3aTeM
KOHCYJIbTUPOBAHUM YYalllUXCS B IMPOLECCE €ro BbIMOJIHEHUs. lIpaktuueckue
3aIaHUSl BBIMOJIHSIOTCS Ha KOMIIBIOTEpPE. Y4Yalllhuecs MOTYT CaMOCTOSATEIBHO
TPEHUPOBATh HABBIKM MPOTrPAMMUPOBAHMS, BBIMIOJNHSSA 3aJaHUs, Pa3MEUIEHHBIE B
Kypce MO HCKYCCTBEHHOMY HHTEJUIEKTY M MAIIMHHOMY OOYYEHHIO B paMKax
npoekta «M1 Crapt» Ha mnardopme Stepjk.org https://stepik.org/course/125587.
[IpoBepka mporpaMMHBIX KOJOB OCYIIIECTBIISIETCS aBTOMaTUYECKH.

[InanupyroTcs Cleayromnue 3Tanbl OpraHu3aluy 3aHsATHS

- nocmanogxka yuebrHoeo 3adanusi. KOMIOHEHTBl y4yeOHOro 3aJaHus:
XapaKTepUCTUKA 3aIaHus (TUTaHUpyeMbIi pe3yibTar BBITIOJTHEHUS ),
MOTHBAI[MOHHAs 4YacTh;, COJACpP)KAHHWE: YCIOBHS, BOMNPOC; HUHCTPYKIMS IO
BBITIOJTHEHUIO; BPEMs BBINOJHEHUS; 0Opa3ell WIM OMHCAHWE OTBETA; KPUTEPUU
OLICHKHU; METOANYECKU KOMMEHTAPHUU.

- 0esimenbHOCMb 00VUAIOWUXCSL N0 €20 BbINOJHeHUul0. 3alaHusl MOTYT
BBITIOJTHATHCS KaK MHAWBUYaJbHO, TaKk W B rpynnax. IlapHas wiaum rpynnoBas
paboTa TMO3BOJIAET KaXJAOMY ydYallleMyCs pa3BUBaTh KOMMYHUKATUBHbBIC
KOMITETCHIIUM M OCBAaMBaTh HOPMBI paOOTHI B KOJUIeKTHBE. HE00X01MMO MTOMHUT,
YTO MPUCBOCHUE 3HAHUMU (MEPEXOJ] UX B CO3HAHUE) OCYIIECTBIAETCS TOJBKO MpPHU
YCJIOBUM HAJIMUMS BHEITHEHN peun (MICUXO0JIOTHUECKUI MEXaHU3M, 00eCTIeYMBAOIINAN
MPUCBOCHHUE 3HAHUH, T.€. IPUpPAICHUE CO3HAHUS: BOMPOC - MBICIb - BHYTPEHHSS
peub - BHenHsa peub). [lo3ToMy peKOMeHIyeTCsl OpraHU30BbIBATh JEATEIBHOCTD
oOyyarommxcs uepe3 o0CyX IeHHEe KITIOUEBbIX BOIIPOCOB COJICPKAaHUS YpOKa, B TOM
YHUCJIE C UCTIOIb30BaHUEM 3PUTENBHBIX OTOP.

- KOHmMpOIb npoyecca u cmeneHu evinoaHenus. IloaBegeHue UTOroB
Ka)XJIOr0 dTarna 3aHsATHS OO0y4YarolMMHUCS, HaJIu4re oOpaTHOM CBSI3M Ha KaXIIOM
sTarne. To eCTh BBITIOJTHEHNE KaX0TO YU4eOHOTO 3aaHus MOJIBEPraeTCsi KOHTPOJIIO
YUHUTEIS C ENbl0 00SCTIeYeHHsT TeKYIeH KOPPEKIUU MPOoIecca YICHHUS KaXKI0TO
oOydaromierocs. MoABeICHIE UTora JAesiTenbHOCTU. KauecTBeHHAs MTOJIOKUTETbHAS
OIICHKA  JICSITENIbBHOCTH  OOydYarommxcs  CrnocoOcTByeT  (hOPMHPOBAHUIO
MOJIOKHUTEIIBHON y4eOHOM MOTHBAIIHH.

- pegnexcus. Hcnonp3oBaHue CUCTEMBI CAMOKOHTpPOJSI  H
B3aMMOKOHTPOJISI KaK CpPeACTB pediekcud U (OpMHUPOBAHUS OTBETCTBEHHOCTHU 3a
pe3yJIbTaThl CBOEH JIEATENBHOCTH.

- camocmosmenvras paboma. Hamuuue OJOKOB CaMOCTOSITEIHHOTO
NOJIyYeHUs] 3HaHWM oOydYarouuMucs B Ipoliecce Y4ueOHO-TO3HaBaTEIbHON
NEATEIbHOCTH C Pa3JIMYHBIMM HCTOYHUKAMHM HMHGOpPMALIMK, CPEAr KOTOPBIX
BEIyLIEE MECTO MPUHAJIEKUT pecypcam ceTu HTepHeT.



https://stepik.org/course/125587

Kaxnoe ouHOE 3aHATHE CTPOUTCA C YYETOM MHAWBUIYATbHBIX BO3PACTHBIX,
NCUXOJIOTHYECKUX H  (PU3MOJOTHYECKHMX OCOOCHHOCTEH  OOydwarommxcs U
KOMITIETEHTHOCTHOT'O MOJAX0/1a, YTO ONPEAEIISIET CUCTEMY TPEOOBaHUM K 3aHATUSM:

Llenenonacanue.  llepen  oOydarolIMMHCS ~ CTaBSITCS  KOHKPETHBIE,
JNOCTH)KHMbIE, TOHATHBIE, JWarHoctupyemele wend. [lo  BO3MOXHOCTH,
eJIeTIONIaraHie  OCYIIECTBIISIETCS. COBMECTHO C OOYYaIOIIMMHUCA HCXOHAsd U3
chopmyupoBaHHON MpoOsIeMbl. OOydJaronuecs JOKHBI 3HATh, KAKHE KOHKPETHO
3HAHUS U YMEHHUSI OHU OCBOST B IIPOLIECCE AEATEIIBHOCTH Ha 3aHITUU; OHU JTOJKHBI
3HATh U IUIaH JOCTH>KEHUS MTOCTABIICHHBIX 33/1a4.

Momusayusa. Yuutenb GOpMHUpPYET HMHTEpeC K IIporeccy yueOHOH
NESATEIBHOCTH U K JIOCTH)KEHHIO KOHEYHOro pesynbrara. D()PeKTUBHBIMU
MOTHBAMM  SIBJISIIOTCS  pPELICHHE  aKTyaJbHOM  NpOOJieMbl, IMpaKTUYEeCKas
HaIIPaBJICHHOCTh COACP/KAHUS.

Ombop cooepxcanus. [N Kaxa0ro 3aHATHS JOJDKHBI OBITh Kau€CTBEHHO
OTpabOTaHbI IJITAHUPYEMBIE PE3YJIBTATHI, ONPEEICHHBIE MPOIPAMMOM, U TOJIBKO ATH
3HAHMSI TOABEPralTCs KOHTpoN0. Bcesd ocrtambHas wuHOpManmuss HOCUT
BCIIOMOTATENIbHBI  XapakTep W HE JIOJDKHA CO3/1aBaThb MEPErpy30K U
KOHTpoJmpoBaThcs. [Ipu noadbope yueOHO-AMITAKTUYECKUX MaTepUaIoB U BbIOOpE
IPUEMOB OpraHu3aluu 00pa30BATENbHOMN NESITEIIBHOCTH HEOOXOIMMO YUUTHIBATH,
YTO MAKCUMAaIbHO 3()PEKTUBHO yCBAUBAETCAI HHPOpPMALIUA, KOTOPAS:

- SBJISIETCSL aKTyaJIbHOM 1711 00y4YaroIuXcsl, COrNIacyeTcsi ¢ TeKYIIUMH,
0CO3HaBAaEMbIMH NMOTPEOHOCTAMHU U UHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAaHUW U HABBIKOB YYaIlIUXCS;

- OPOBOAMUTCA 4Yepe3 pa3Hble KaHaJIbl BOCIPUATHS (BU3yalibHaf,
rpaduyeckas, TEKCTOBas);

- sBiseTcss 0a30BOM Ui TPUHATUS pELIeHHs, TO €cTb Tpedyer
pa3pabOTKH 3aJaHUI MO MPAKTUYECKOMY MCIOJIb30BaHUIO MH(OpMAIIUK;

- TPaHCIHUPYETCS JPYTrOMY YEJIOBEKY B MPOLECCE BEpOaTbHOTO OOLIEHUS.

IIpakmuueckas 3nayumMocms 3HAHUL U CnOCO008 OessmenbHOCmuU. YUUTEIhb
MOKa3bIBACT O0YYaIOIIUMCS BO3MOXHOCTH NMPUMEHEHHSI OCBAaMBAaEMbIX 3HAHUU U
YMEHUH B UX IPAKTUYECKOMN AEATEIHHOCTH.

MeToabl 00pa3oBaTeIbHOM AeATEJbHOCTH

[Ipuopurer B paboTe mnemarora OTAAETCS MPUEMaM OIMOCPEIOBAHHOIO
NEJaroru4eckoro BO3JIEUCTBUS, HA MEPBbIM IUIAH BBIJBHUIAIOTCS JUATOTHYECKUE
METOJbI OOUICHMs, COBMECTHBII MOHWCK HWCTUHBI, pPa3BUTHE YEpe3 CO3/aHue
BOCIHTHIBAIOIIUX CUTYyalllMid, pPa3HOOOpPA3HYI0 TBOPYECKYIO JEATEIbHOCTh U
B3auMojelicTeue. B o0OpasoBaTelbHOM TIporiecce IO JIaHHOW mporpamme
UCIIOJIB3YIOTCS. METO/bl 00y4YeHMsI, HalpaBjeHHbIE Ha pelieHne 00pa30BaTeIbHO-
BOCIIUTATEIbHBIX 33]1a4:

- 00BSACHUTETHHO-UILTIOCTPATUBHBII;

- METO/1 MPOOJIEMHOTO U3JI0KEHHS (MIOCTAaHOBKA MPOOJIEMBI U pelIeHUe
e€ caMOCTOSITEeIILHO WJIU TPYIIION);

- MIPOEKTHO-UCCIIE0BATEIbCKUI;

- HaIJISIIHBINA: JIEMOHCTpAlUs TUIaKaTOB, CXEM, TaOJul], aAuarpamwm,
MIPOEKTOB;



- UCIIOJIb30BAaHUE TEXHUUECKUX CPEJCTB;

- IPOCMOTP BHUJIEO;

- MPAKTHUECKUIA: MPAKTUUYECKHUE 3a/1aHNUS;

- aHaJIu3 U pelIeHue NpoOIEeMHBIX CUTYAIH;

- METO/]T IPOBEPKH, OLIEHKHU 3HAHWI U HABBIKOB, MO3BOJISIONINI OLEHUTh
YCBOCHHE MaTepraja U BHECTH KOPPEKTUPOBKH.

Bri6op MeTonoB 00y4eHHS OCYIIECTBIISIETCS HCXOS M3 aHalu3a ypOBHS
TOTOBHOCTH Y4YalllUXCS K OCBOCHHMIO COJIEPXKAHMSI MOJIYJIs, CTEHEHH CIOKHOCTHU
MaTtepuaia, Tura ydeOHoro 3aHsaTusi. Ha BeIOOp MeTO/MOB 00yuYeHHUs 3HAUUTEIILHO
BIUSICT TMEPCOHAIBHBIA COCTaB TPYIIbl, WHIUBUIYAIbHbIE OCOOCHHOCTH,
BO3MO>KHOCTH U 3aIIPOCHI 00YYaIOLIUXCS.

®DopMbI IPOBEICHUS 3AHATUI

OcHoBHasi opraHuzanMoHHas ¢opma o0OyueHUs B JONOJIHUTEIBHOM
oOpazoBaHuu — ydyeOHoOe 3aHsiThe. Kpome yueOHOro 3aHsITHSI B JIOMOJTHUTEIHLHOM
00pa30BaHUU UCIIOJIb3YETCs OOJbIIOE pa3HOOOpasue GopM 0OyUEHHS: SKCKYpCHS,
3aHATHE-UTPa, CEMUHAP, TPEHUHT U apyrux. [logbop Gpopm oprannzanuu yueOHOTO
3aHATHS 3aBUCHT OT HAMPABICHHOCTH JOMOJHUTEIBHON 0011eobpa3oBaTebHON
oOlllepa3BUBalOIed MpPOrpamMMBbl, CHEUU(PUKU 3aHATUH, OT mpeodsialaHus Ha
3aHATUW TOTO WJIM WHOTO BUA JESTEIbHOCTH.

NunuBunyansHas ¢opma oOydYeHHs MOApPa3yMEBAET B3aMMOJICHCTBHE
YUUTENS C OAHUM YUYEHUKOM (PETEeTUTOPCTBO, ThIOTEPCTBO, KOHCYJITAlUH U T. 11.).
B KO/IEKTUBHO-TPYNMHOBBIX opMax 00yUeHUs MIKOJIbHUKK pabOTAarOT B TPYIINAX,
CO3/7[aBa€MbIX Ha Pa3IMYHBIX OCHOBAX.

®poHTanbHOE OOyYEeHHE TMpernoiaraeT padboTy megarora cpa3dy co Bce
TPYIION B €IMHOM TeMIIE U ¢ 00muMHu 3a1adyaMu. KosiekTuBHO-TpynmnoBas ¢oopma
oOy4eHHs] OTJIMYaeTcs OT (pOHTANBHOW TeM, 4YTO oOOyduaromuecs Kiacca
paccMaTpuBaIOTCA KaK IEJIOCTHBIN KOJJIEKTUB WJIHM TPYIINa, KOTOPhIE UMEIOT CBOMX
JUIEPOB U OCOOCHHOCTH B3aWMO/ICHCTBHUS.

[Tpu peanuzanyu MporpaMMbl HCTIONB3YIOTCS CIEAYIONUEe (POPMBI 3aHITUM:

- WHIUBUyallbHAs paboTa;

- TBOpUYECKHUE 3aaHMS;

- npakTU4YecKas padora;

- TTUCKYCCHSI;

- U3YYEHUE M 3aKpeIUICHHEe HOBOTO Marepuaja Ha WHTEPAKTUBHON
aexuuu (ekuusi-0ecena, JEKUUSA-AUCKYCCUs, JIEKIUS C pa300poM KOHKPETHBIX
CUTyaIlWi, JICKIMSA C 3apaHee 3alIaHUPOBAHHBIMHM OIMMOKAMU, JIEKIHS TPEecC-
KOH(DEepeHIrs, MUHU-JICKIINSA);

- IBpUCTHYCCKas Oecena;

- IPOCMOTP M 00CYXI€HHUE YUeOHBIX BUIEPOIUKOB;

- oOcyXaeHrue U paspelieHue npoosnem («mosropoit mrypm», [TOIIC-
dopmyna=Ilozunusa+Ob6ocHoBanue+IIpumep+Crnencraue, «IepeBO PEUICHUI ).

[IpeaycmoTpeHa agucTaHIMOHHAs (popma MPOBEACHUS 3aHATUHN MPU MTOMOIIH
miatgopmbl  Stepik. JIMCTaHIIMOHHOE B3aUMOJEUCTBUE MO3BOJISET IPOBOIUTH
KOHCYJIbTAIIMK YYaIlIerocs IPU CaMOCTOSTENbHOU padboTre Joma. Cuctema ceTeBOro
B3aMMOJIEUCTBUS MO3BOJISIET 00ECTIEYUTh BO3MOKHOCTh HEMPEPHIBHOTO 00YYEHUS B



TOM YHCJIC, JJIA 4acTO OOJICIOIIMX JeTel WJIM BCEeX JEeTeHl B MepHoj CE30HHBIX
KapaHTUHOB U TEMIIEPATYPHBIX OrPAHUYCHUSAX TTOCEIICHUS 3aHATUM.

2.5 YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBbI

MartepuajibHO-TEXHHYECKOEe 00ecneyeHne

3aHATHS  TPOXOAST B KaOuHeTe WHGPOPMATHKH  0Opa30BaATEIIBHOTO
YApEXKICHUSI.

O6opynoBaHre KOMITBIOTEPHOTO KJlacca:

- pabouyrie MecTa MO KOJMYECTBY OOYYArOIIMXCS, OCHAICHHBIC
MEPCOHANILHBIMU KOMIIBIOTEpAMU UM HOYTOYKaMu;

- pabouee MeCTO TMpernojaBaTeNsl, OCHAIIEHHOE IEePCOHAIBHBIM
KOMITBIOTEPOM HJIM HOYTOYKOM;

- MarHUTHO-MapKepHas TOCKa;

- KOMILJIEKT  Y4eOHO-METONMYECKOW  JOKyMEHTaruu:  pabodas
mporpamMma, pa3IaTOYHBIA MaTepual, 3adaHus, MU(PpPOBbIE KOMIIOHEHTH Y4eOHO-
METOMYECKIX KOMIUIEKCOB (ITPE3CHTAINH, BUICOPOTTUKH).

Texaudeckue cpeacTra 00yueHU:

- JEMOHCTPAIIMOHHBIN KOMIUICKC: MHTEPAKTHBHAS JTOCKa (WM 3KpaH),
MYJIBTHMEIHAPOEKTOP, TEPCOHATBHBIN KOMIBIOTED WM HOYTOYK;

- JIOKaJbHAs CETh M IOCTYM K ceTu MHTepHeT.

Kabuner mysa 3anstuii coorBetctByeT TpeOoBanusam Canllun 2.4. 3648-20
«CaHUTapHO-AMUIEMHUOJIOTHUECKIE TPeOOBaHUS K YCTPOMCTBY, COJEPKAHUIO H
OpraHu3aluy pekruma padoThl 00pa30BaTEIbHBIX OPTaHU3AIMKA TOTOJIHUTEIHLHOTO
o0Opa3oBaHUs JCTCH.

2.6 BOCIIMTATEJbHBI KOMIIOHEHT

B uentpe BocrmrarensHoro npouecca MbY /10 Cranuus 10OHBIX TEXHUKOB
HaXOJUTCS JIMYHOCTHOE pa3BUTHE oOydaromuxcs, (OpMUPOBAHHUE JTYXOBHO-
HPABCTBEHHBIX I[EHHOCTEH, CIIOCOOHOCTH K OCYIIECTBICHUIO OTBETCTBEHHOTO
BbIOOpa  COOCTBEHHOW  HWHIMBUIyaJIbHOW  00pa30BaTENbHONM  TPaeKTOPHH,
CIIOCOOHOCTH K YCTEITHOM COlMaIN3aliy B OOIIIECTRE.

[Ipodeccuonanusm mnemarora crnocoOCTByeT 0OOECIEeUEHUI0 TMO3UTHBHOM
JUHAMUKH ~ pPa3BUTUSA JUYHOCTH pebenka. CoTpyJHUYECTBO, TMapTHEPCKUE
OTHOIIEHUS TIeIarora U 00y4JaroIierocs, COYeTaHue YCUIIHH Mejarora mo pa3BUTHIO
JUYHOCTH peOeHKa M YCUJIUMN caMOro peOeHKa MO CBOEMY CaMOPa3BUTHUIO -
SIBJISFOTCSI BAKHBIM (DaKTOPOM ycCIieXa B JIOCTUKEHUU TTOCTABJIICHHOM TIEJIH.

Hea» BocmuTaTenbHONW pabOTHl B paMKaxX peau3aiul  MPOTrPaMMBI
«IIporpammupoBanue Ha si3bike Python» dopmupoBanue oOimiel KyJIbTypbl Kak
COCTABJISIFOIIECH TUYHOCTU peOEHKA Uyepe3 BOCIIUTAHUE B TBOPUECKOM KOJUICKTHBE,
npuoOIIeHNEe K  TEXHUYECKOMY  TBOPYECTBY,  pPa3BUTHE  TBOPYECKOTO
CO3UJIAaTEIbHOTO MUPOBO33PEHHS.

3agaum:

v/ BOCIHTaHUE NAaTPUOTU3MA, TPAXKIAHCKOTO CO3HAHMS;



v pa3BUTHE JMICPCKUX KAYECTB YEPE3 CAMOYIPABICHUE W OPraHU3aLMIO
KOJUICKTUBHO-TBOPYECKOM JEATEIbHOCTH;
v/ MOCTPOCHUE CUCTEMBbI B3aUMOJECHUCTBUS C CEMbEW U MECTHBIM COLMYMOM,
peanuzals TBOPUYECKOro MOTeHIMaaa 00yJarommnXcs.

[TpropuTeThl BOCIUTATEIBHON AEATEIBHOCTH:
v/ CO3JIaHHME YCJIIOBHH JUIsi BOCIHMTAHUS 370POBOM, CUACTIUBOM, CBOOOIHOM,
OpPUEHTUPOBAHHOW HA TPY/]l TUYHOCTH;
v (opMHUpOBaHHE BHYTPEHHEH TO3MUIMH JIMYHOCTH II0 OTHOUIEHUIO K

OKPY’KarOIIEH COUAIBHOU IEHCTBUTEILHOCTH;
v

Oco0eHHOCTH OPraHnu3yeMoro BOCIMTATEIbHOIO NpoLecca
[Inan BocnuTaTenbHON pabOThI COCTABIEH B COOTBETCTBUU cO CTpareruen
pa3BuTus Bocnutanus B PO Ha nepuox 1o 2025 roza.

Hacrosmuii [1nan umeer cneayronyro CTpyKTypy:
OcHOBHBIEC HAMPABIICHUS BOCIIUTATEIHLHON pabOTHI:

. IpaXX1aHCKOE BOCIIUTAHUE;

. pa3BUTHUE  COLMAIBHBIX  WHCTUTYTOB  BOCHHUTaHUA  (CEMbA,
KOHCYJIbTUPOBAHHE POJUTENEH U T.1.);

. JyXOBHO-HPABCTBEHHOE  BOCIHUTAaHHWE; MpHOOIIEHHE JeTed K
KYJIbTYPHOMY HaCIICIMIO; TOMyJsipu3alvs Hay4dHbIX 3HaHuWil. [lpuopurersl
BOCIUTATEJILHON AEATEIbHOCTHU:

. co3manme ycioBMl i1 BOCIHUTAHUSA  3J0POBOM,  JyXOBHOM,
CaMOCTOSITeJIbHOM JIMYHOCTH, OOOTAaIllCcHHONW Hay4YHBIMH 3HAHUSMH, TOTOBOH K
CO3HATEJIbHOW TBOPUYECKOW IEATEIBHOCTH, HDABCTBEHHOMY ITOBEICHUIO;

2. dopMmupoBaHHWE BHYTPEHHEW TMO3WIMH JIMYHOCTH IO OTHOIICHUIO K
OKPY’KaIOIIEH COIMAIBHOU JICMCTBUTEIILHOCTH.

Oco0eHHOCTH OPraHU3yeMOro BOCIIMTATEIbHOI0 NpoLecca.

ConepxaHue BOCIUTATEIBLHON pPabOThl B YUPEKICHUU IUIAHUPYETCS 10
HarnpasyieHUsM B cootBeTcTBHM ¢ PI'OC, Crparerueii pa3Butus BocriuTanus B PO
Ha niepuoa 10 2025r.:

1. JIyXOBHO-HpAaBCTBEHHOE BOCIIUTAHHE.

Co1nmaiaprHO€e BOCIIUTAHUE.

CHopTHBHO-03/I0POBUTEIIEHOE BOCITUTAHUE

OOIIenHTEIIICKTyIbHOE BOCITUTAHUE.

OO01IeKyIbTYpPHOE BOCITUTAHUE.

Buasbl, popmbl 1 coaepkaHue AeITeTbHOCTH: KOMOMHUPOBAHHOE 3aHSATHC;

Oecena; urpa; BAKTOpHHA, TBOPYECKasi BCTpeYa, COPEBHOBAHUE, SKCKYPCHS U JIp.
BocnurarensHoe 3HaUE€HNE UTPHI, €€ BIUSHUE HA pa3BUTHE peOCHKA TPYIHO

nepeoneHnTh. Mrpa opraHndecku mpucylia ASTCKOMY BO3pacTy W IPHU YMEJIOM

PYKOBOJICTBE CO CTOPOHBI B3POCIIBIX CIOCOOHA TBOPHUTH dyjaeca. JICHUBOTO OHa

MOXET C/IeNIaTh TPYAOIIOOUBBIM, HE3HAWKY - 3HAIOIINM, HEYMEJIOTO - YMEIbIIEM.

HUrpa momMoraer CIUIOTHUTh JETCKUH KOJUIGKTHB, BKIIOYHTh B aKTUBHYIO

kv



JeSTENIbHOCTh JETe 3aMKHYTBIX W 3aCTCHUMBBIX. B uWrpax BOCHIUTHIBAaeTCS
CO3HATENbHAsl JUCUUIUIMHA, JI€TH TMPUYYAIOTCd K COOJIIOJIGHUIO TIPaBHIL,
CIPaBEIJIMBOCTHA, YMEHHUIO KOHTPOJHPOBATh CBOU TIOCTYIKH, TPABWIBHO W
O0OBEKTHBHO OIEHUBATH MOCTYMKHU APYTHX.

OcHoBHBIMH (dOopMaMHu pabOTHI C JETbMH B OOBCIMHECHHSIX SIBJISIFOTCS
dbpoHTaNBHAS, TPYITIOBAs, MHANBUIYJTbHAS.

Ilnanupyemble pe3yiabTaThl.

. Oynmet cdopMupoBaHa OOINECTBEHHAs AaKTUBHOCTH JIMYHOCTH,

chopMHUpOBaHa TPAKIAHCKAS TTO3UITHS;

. OyJleT BBICTpOEHA CHUCTEMa B3aUMOJCHCTBHUS C CEMbEM M MECTHBIM
colmymMoMm; chopMUpOBaHa MOTPEOHOCTh B peau3alusi TBOPUYECKOro MOTEHIMaa
oOyyJarommxcs.

KanengapHbiii IJ1aH BOCHIUTATEJIbHONH PadoThI

Meponpusitus Cpokn Lenp

MIPOBEICHUS
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
Jlerb Koncruryuuu PO feKadpb | o dbopmupoBaHre y 00ydaronmxcs
MOHUMAaHHUS 3HAYECHUS
KoncTuTynuu u rocyaapcTBEHHbBIX
CHMBOJIOB Poccuiickon
denepanuun
® BOCIIUTAaHUE YYyBCTBA YBaKCHUS,
TOPJIOCTH, TATPUOTU3IMA
® paclIMpeHUe  Kpyrozopa Hu
MOBBIIICHUE OOIIEeH  KYJIbTYpbl
y4amxcst
CormanbHO€ BOCIIUTAHUE
becena «Mowm nenv B ®eBpaib - (GopMupoBaHHUE y AETEH [IEHHOTO
PRUSHI» MapT OTHOIIEHHS K CBOEMY 3[0POBBIO 1
310pPOBOMY 00pasy >KH3HH,
npoduIaKTUKa aJIKOTOJIM3Ma U
HapKOMaHUHU.
ColmanbHO-HPABCTBEHHOE
03JI0POBJIEHUE MOJIOJIC)KHOU CPEBI.
CHnopTHBHO-0310POBUTEILHOE
prrIHOBBIe BBIXOJIbI HA CCHTH6pB - COS}IaHI/Ie aTMOC(l)epBI
0370OBHTEBHBIE 1 OKTSIOpb JI0OpOXKETATETLHOCTH, APYKECKOTO
CTIOPTHBHO-MACCOBbIE COCTSI3aHUS U KOJJIEKTUBHOTO
oOmeHus
MEpOTIPUSTHUS.
OOIIeHHTEIICKTYAJIbHOS




MEpOTIPUSATHE TIO

uHpopmatuke "1 B

MapT BOCIIUTHIBATh CAMOCTOSITENILHOCTb,
LEJIEYCTPEMIIEHHOCTD,, YMEHUE
paboTaTh B KOMaH/E, OTBETCTBEHHOCTh

"
IIYTKY, 1 BCCPbLE3 B JOCTHKCHHU LICJIN.

OO011eKyIbTypHOE

COBMECTHBIC BBIXOIbI Anpenb-Maii | Pa3BuBaTh HHTEPEC AETEU K UCTOKAM

y4eOHOM TPYNIBI B MY3€H.

PYCCKOW HAIMOHAIBHOU KYJIBTYPbI

Ilnan-rpadguk BocnuTareJbHOH padoThl B 00beIUHEHNH
«HcKycCTBEeHHBIH HHTE/UICKT U MALIUHHOE 00y4YeHue»

AaTa

TEeMa

CEHTAOPb

Wrpa-npuBeTcTBHE

becena: «Texnuka 6e30macHOCTH MpHU paboTe B
KoMmnproTEpHOM Ki1acce»

OKTSI0pb

Becez[a: «Kak BecTn ceOs Ha 3aHATHIX B O6T)€I[HH€HI/II/I»

becena: «bepexnoe otHomenune k nmyectsy CHOT»

HOSIOpb

becena: «IIpaBuiia nepexona yiuil 1 JOPOr»

becena: «Iloanepkanrie YUCTOTHI U MOPSIAKA B O0BETUHECHUI)

nekaophb

becena: «I ' maBHbIE MpaBUia BEAKIMBOCTH B OOIIICHUN

MucrienupoBka aeteld Ha TeMy: «CaMblid BEXKJIMBBIN Y HAC...».

becena: «Ilogapok—CUMBOI yBAXKEHUA.

STHBAPb

«30JI0TbIE PYKU»-TI0YEMY TaK TOBOPSIT.

becena: «Yaine ynpibaiics, eciiu XO4ellb HpaBUTHCS
ITFOASIM)).

becena: «UTo Takoe cipaBeIMBOCTHY.

deBpaib

becena-Bukropuna «Vctopust ONUMIUKACKUX UTP»

becena: «Mcropus aBuaruu, gyiorta ,0pOHETAHKOBOM
TEXHUKW.

becena: «3akansiics, €ClIM, X04ellb OBITh 3I0POBY.

MapT

becena: «MacneHna—apeBHUM CIIABIHCKUAN NIPa3IHUK»

becena: «Ypok BEXKIIMBOCTU

arpeb

WrpoBast MUHYTKa «lampens - JeHb CMEXa»

becena-Bukropuna «lllaraer spa nmporpamMmMupOBaHUsl BIIEPEID»

Mait

becena: «IlatpuoTusm u mo60Bb k PomuHey.

becena-pasmblinuieHue: «MoW JIydIliui Ipyr.

becena: «He npoOoBaTh, He HAUMHATHY (O BPEJE AIKOTOJIS
U 11aryOHBIX TTPUBBIYEK).
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