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Kparkas anHoTanus

HononuurensHass  oOmieoOpa3oBarenbHass — OOIIepa3BHUBAIONIAs  MPOrpaMMa  TEXHUYECKOM
HanpaBlIeHHOCTH «VICKyCCTBEHHBIM MHTEIUIEKT M MallMHHOE oOyueHuey (nanee - [Iporpamma) HamnpasiieHa
Ha (opMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIUXCA TPEACTABICHUS 00 WMCKYCCTBEHHOM WHTEIUICKTE,
IPUHIUIAX €ro paboThbl, MEPCIEKTUBAX pa3BUTHA, a Takke npodeccusmu B obmactu Data Science u
HCKYCCTBEHHOro MHTesiekTa. OOywasich IO Mporpamme, ydalluecss CMOTYT OBJIAJeThb HEOOXOIUMBIMHU
U(POBBIMU KOMITETCHIIUSMH, BOCTPEOOBAaHHBIMH B YCIOBUAX IHU(POBOI SIKOHOMHUKH.

Jannas mporpamMma pa3paboTaHa € y4eTOM HWHTEPECOB KOHKPETHOW IIEJIEBOM AayIUTOPHH U
npeacTaBisier co0oi HAaboOp yuyeOHBIX Pa3/ieloB HEOOXOIMMBIX UIsi OCHOBHOI'O M MPOJBHUHYTOTO YPOBHS
OBJIa/IeHUs 3HaHUAMU B obsactu Data Science u HCKYCCTBEHHOTO MHTEIIIEKTA.

[IporpaMMa uMeeT NPAKTUKO-OPUEHTHPOBAHHBIA M TNPO(OPUEHTALMOHHBIA XapakTep TaK Kak
HaIpaBjIeHa Ha 3HAKOMCTBO YYall[MXCS C MEPCIEKTUBHBIMU M BOCTpeOOBaHHBIMH TIpodeccusMu B chepe
00paboTKH OOJIBIIMX TaHHBIX HHTEIUIEKTYaJIbHBIMU CUCTEMAMHU.

B nporpamme mpemiaraercs 1Ba BapuMaHTa OCBOEHHUS y4e€OHOro MaTepuasla — B BHJE OCHOBHOM
nporpaMMbl (Monyiu 1-4) WM COBOKYIHOCTM MaTepUajoB OCHOBHOM (Moxynu 1-4) M mpoaBUHYTOM
nporpaMM (MaTepuaibl MOBBIMICHHOW CIOXHOCTH, 5 MOAYJb). JMTenpHOCTh 00ydeHus cocrapisier 144
yaca B oOoux BapuaHTax. KaneHaapHO-TeMaTHUeCKOE IUIAHUPOBAHHE IPEJICTABICHO B IPOrpaMMme JUIs
000UX BapHAHTOB.

Hcnonp3oBaHue B 00pa3oBaTeIbHOM IPOLIECCE MATEPUAIOB MOBBIIIEHHON CIIOKHOCTH 110 TEMATUKE
MCKYCCTBEHHOT'O MHTEJUIEKTA U MAIIMHHOTO OOYUYEHHsI TIO3BOJIUT YUUTEII0 00€CIEUNTh JOCTYN yJaluxcs K
CJIO)KHBIM, Y3KOCIELMAIN3UPOBAaHHBIM M HETPUBHAJIBHBIM pa3/ielaM IpPOrpaMMbl, Ipearosarariumm
yrIIyOJeHHOe HW3YyYeHHE COJEepXaHWUsS NPOrpaMMbl M JOCTYH K  OKOJIONPO(ECCHOHAIBHBIM U
npodeccnoHalbHBIM 3HAHUSIM B paMKax COJEpPKaTeIbHO-TEMATUYECKOT0 HAIIPaBJICHUsI TPOTPAMMBI.

IHosicHuTeIbHAA 3aMUCKA

JononuurensHas oOuieoOpa3oBarenbHas —(oOmepasBuBaromas) mnporpamma  «lckyccTBeHHbIH
MHTEJUIEKT M MalliHHOe oOyuyeHue» pa3paboTaHa B COOTBETCTBHM CO CIEIYIOIIUMH HOPMAaTHUBHO-
MIPaBOBBIMU aKTaMHU:

- ®enepanbHblil 3ak0oH 0T 29 nekalpst 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun».

- @DenepanbHblil 3akoH Poccuiickoit ®@enepanuu ot 14.07. 2022 Ne 295-®3 «O BHeceHuun
n3Mmenenuit B @enepanpHblil 3akoH «O0 obpazoBanuu B Poccuiickoit ®eaepanuuny», Konuenuus pazButus
JOTIOHUTENRHOTO oOpaszoBanms Aetert 10 2030 roga (pacmopsikenue [IpaBurensctea PO ot 31 mapta 2022
r. N 678-p).

- [lopsimox  mpUMEHEHHMs  OpraHM3alUsSMH,  OCYHIECTBISIOIIMMU  00pa30BaTeNbHYIO
NeSITeNIbHOCTD, AIEKTPOHHOIO 00y4eHHsl, JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH MPH pean3aiuu

oOpa3oBaTeNnbHBIX Iporpamm (rpukas Munucrtepcrsa oOpazoBanus 1 Hayku PO ot 23.08.2017 r. Ne 816).



- [lopsimox  opraHu3alMd U OCYLIECTBJICHHUS  OOpa3oBaTeNbHON  AESATENBHOCTH IO
JIOTIOJIHUTEBHBIM ~ 00111€00pa3oBaTeNIbHBIM ~ IIporpaMMaM  (mpuka3  MHHHCTEPCTBA  IPOCBEIICHUS
Poccuiickoit @eneparuu ot 27 uronst 2022 Ne 629).

- [Topsimox opraHuM3allid ¥ OCYIIECTBICHHS O0Opa30BaTEIbHON ACATEIBHOCTH IPH CETEBOU
dbopMe peanuzanuu 00pa3zoBaTENbHBIX NMporpaMmM (mpuka3 MUHUCTEpCTBAa HAYKH U BBICIIETO 00pa30BaHUS
P® u Munucrepcta npocpemiennst PO ot 5 aBrycra 2020 r. Ne 882/391).

- [Mpodeccuonanbubiii  cranmapt «llemaror momoOTHWUTENHEHOTO OOpa3oBaHHS JETEH U
B3pOCIBIX» (YTBEpKIEH npuKkazom MunucreperBa Tpyaa Poccun ot 22 centsiops 2021r. Ne 6 652h).

- MeTtoauueckie peKOMEHIAUU 10 MPOSKTUPOBAHUIO JTOMOJHUTENIBHBIX 00Iepa3BUBAIOIINX
nmporpaMM (BKJIFOUYasi pa3sHOYPOBHEBbIE NMPOTrpaMMbl) (MMMUCbMO MHUHHCTEPCTBA 0Opa3oBaHusi U Hayku P® ot
18.11.2015 roma Ne 09-3242).

- Mertoanyeckre peKoOMeHIanuu s cyobekToB Poccuiickoit ®enepanuu mo Bompocam
peaM3allii OCHOBHBIX W JOMOJIHUTENBHBIX 0011e00pa3oBaTeNbHBIX MpOorpaMM B ceTeBoil (opme (yTB.
MUHHCTEpCTBOM TpocBenieHus PO 28 uronst 2019 roga Ne MP-81/02BH).

- CaHUTapHO-2MUIEMUOJIOTHIECKHE TPEOOBaHUSI K OpPTaHU3AIMsIM BOCIIUTAHHUS M OOy4YCHHS,
oTapixa U o3nopoBineHus jeredl um  momoaexu CII 2.4, 3648-20 (mocraHoBieHue ImaBHOrO
rocy/1IapcTBEHHOT0 caHuTapHoro Bpaya P® ot 28.09.2020 r. Ne 28).

- YcTaB (1monHoe Ha3BaHUE 00Pa30BaATEIBLHOTO YUPEHKICHUS).

- JlokanbHble aKTbl, pPETIAMEHTUPYIOLME O00pa30BaTEIbHYIO JESATEIbHOCTh (Ha3BaHUE

00pa30BaTENBLHOTO YUPEKICHHS).

Hanpagnennocms npozpammel - TexHudeckas. lIpeaHasHadeHa A HMCIIOJIB30BaHHS B CHUCTEME
JIOTIOJIHUTENBHOTO  oOpa3oBaHust  gered. (OOydeHue 1O MmporpaMme  CO3AaeT  yCIOBHS  JUId
npoeCCHOHATTFHOTO  CaMOOTPEACTICHNS, PA3BUTUS  IMO3HABATEIBHOM aKTUBHOCTH M  TBOPYECKOM
caMmopeann3annun o0yJaromuxcs.

B ocHOBy mnporpaMMbl 3aJl0)K€H HPUHIUI CHCTEMATHUYHOCTH M IIOCJIEAOBATENbHOCTH 3HAHUM,
KOTOPBIH 3aKITIOYAaeTCs] B M3Y4YE€HHM y4eOHOro Marepuajia B ITOCIEI0BATEIFHOCTH, OTPAXKAIOIIEH JIOTHKY
TEXHUYCCKNX HAYK, XOJ TEXHOJOTMYCCKOro mponecca, 3aKOHOMEPHOCTHU q)OpMI/IpOBaHI/ISI TEXHOJOI'NYECKUX
YMEHUH M COOMIOZICHNH HaBBIKOB. M3yueHue mocieayromero yueOHOro marepuaia CTpOUThCS Ha OCHOBE
YCBOGHMSI MpeabIaynero. IIpuHIun cucTeMaTHYHOCTH U MOCIEA0BATEIbHOCTH BOILJIOLIAETCS B CTPYKTYpe
nmporpaMmbl M OpraHu3anunuu O6p330BaTeJ'IBHOFO mnmpomnecca B YaCTH CHUCTEMATUYCCKOTO IMOBTOPCHUA U
00001IeHNST U3YYEHHOT0 y4eOHOro MaTepuaja IMocjieé YCBOCHMsS OTIENbHBIX TEM U Pa3fesioB MPOTrpaMMBbl;
MOCTENIEHHOTO YCJIOKHEHHUS MPAaKTUYECKUX paldoT; AEMOHCTpAallMU MEXIPEAMETHBIX CBA3€ed B peIICHUH
3aJ]a4 UCKYCCTBEHHOT0 MHTEIUIeKTa. [Iporpamma BKiItoyaeT yueOHbIi MaTepuall IByX YPOBHEH CIOXKHOCTH —
OCHOBHOTO U MPOJIBUHYTOTO (MaTepralibl MOBBIIIEHHOTO YPOBHSI CJI0KHOCTH). OCHOBHOM YPOBEHb IMO3BOJIUT

COCTaBUTh IEPBUYHOE IMOHMMAaHME IPEAMETHON oO0jacTu, pa3o0paThCs B Kiaccax pellaeMbIX 3ajad,



UCIOJIb3YEMBIX METOJaxX pelleHus, oO0JacTIX NPUIIOKEHUS pe3yJbTaToB, IMO3HAKOMUT C  SI3bIKOM
nporpamMmmupoBanus Iluton u ero OubnuMoTekamu, HEOOXOOUMBIMU [UISI CO3JAHHUSI HMCKYCCTBEHHOTO
uHTeuiekTa. OCBOUTH ATOT YPOBEHb MOTYT Yy4Yalllhecss C HadaJbHbIM YPOBHEM KOMIETEHIUU IO
nH(OpPMATUKE U TPOrpaMMUPOBaHUIO. [IpOIBUHYTEIN YPOBEHB SIBIISETCS MPOAOIKEHUEM OCHOBHOTO YPOBHSI
U HampaBjeH Ha 3HAKOMCTBO C COBPEMEHHBIMU TEHJIEHIUSMHU B c(epe HMCKYCCTBEHHOTO WHTEIUIEKTa
MalIMHHOTO OOy4YeHUs, a TaKXKe pelieHHeM NpodeccHoHalbHBIX 3a7ad Mo 00paboTKe OOJBIINX AHHBIX.
Jlyis ero OCBOCHHsSI HEOOXOAMMBI 3HAHWS OCHOBHOT'O YpPOBHS IO TporpamMmmupoBaHuto Ha [lutoHe wu
OCHOBHBIX TIOHSTUN B TEXHOJIOTMH UCKYCCTBEHHBIA MHTEIICKT U MAlIMHHOE 0Oy4YeHHe.

Axmyanbhocmp TpOrpaMMbl OOYCIIOBJIIEHA TIE€PEYHEM MPUOPUTETOB U TMEPCHEKTUB HAy4HO-
TEXHOJIOTHYEeCKOoro pa3Butus Poccuiickoit @enepaunu, mnepeyucineHHblx B (CTpaTernu Hay4yHO-
TEXHOJIOTHYeCKoro pa3Butus Poccuiickoit denepaiinu, T1ie CO31aHUe CUCTEM 00pabOTKH OOJBITNX 00HEMOB
JAHHBIX, MAIIMHHOTO OOYYEHHMS M MCKYCCTBEHHOIO HWHTEUIEKTa HA3BaHO B YHCIE MPUOPUTETHBIX
HaIpaBlIeHUH HAyYHO-TEXHOJIOTHUecKoro pa3BuTus Poccuiickoit denepanuu Ha 6nmxaiimue 10-15 ner.

[Iporpamma HaieneHa Ha pelIeHHUE 3ajad, onpefesneHHbIX B CTpaTeruu pa3BUTHUS BOCIUTAHUSA B
Poccuiickoit ®enepannu Ha nepuox a0 2025 roga ot 29 mast 2015 r. Ne996-p., HanpaBIeHHBIX Ha TPYI0BOE
BOCIIUTaHHE W MNPOo(ecCHOHATLHOE CaMOOIPEICICHHE pPeaTu3yeMoe IIOCPEACTBOM  COICHCTBHS
npodeccnoHabHOMY CaMOOTPEAENICHUI0, PUOOIICHNS JAeTel K COIMAIbHO 3HAYMMOU NIEATEIbHOCTH IS
OCMBICIIEHHOTO BbIOOpa mpodeccuu. ConepskaHue MporpaMMbl CIIOCOOCTBYET (OPMUPOBAHUIO ITUGPOBOH,
TEXHUYECKON M TEXHOJOTHYECKOW IPaMOTHOCTH OOYYArOIIMXCS, & TAaK)Ke IMO3BOJISCT yYaIlUMCS IOJTYIHUTh
MPEJICTABJICHUE O 3HAYMMOCTH MAIIMHHOTO 00YUEHHUS U MCKYCCTBEHHOTO MHTEIUICKTa B COBPEMEHHOM MHUPE
U ¢ 0c00EHHOCTSIMHU MPO(PecCHOHANBHOM 1eATEeTbHOCTH B 3TUX HANPABICHUSX.

Hoeu3na nporpaMMbl COCTOMT B TOM, YTO OHa pa3zpaboTaHa C y4eTOM KOMIUJIEKCHOTO TOJX0Ja,
00BEIMHSAIONIETO OCHOBHBIE 3HAHUSI U HABBIKH, KOTOPHIE HEOOXOAMMBI CICHHAIUCTY B cdepe o0paboTku
OONBIIUX MAaHHBIX: S3bIK Python, maremaTtuky mjis aHaiv3a JaHHBIX, AITOPUTMBI U METOAbl MAIIMHHOTO
o0yueHusi, COBpEMEHHbBIE HEHPOCETEBBIC APXUTEKTYPHI.

Omauuumenvnaa 0codeHHOCMb TPOTPAMMBl 3aKIIOYAETCAd B JICITEIIBHOCTHOM MOAXOAE K
OOYy4YEeHHI0O W TPAKTUKO-OPUEHTHUPOBAHHOCTHIO. JleSTENHbHOCTHBIA MOAXOJ pEATH3yeTCsl B OpraHU3aIfu
3aHATHI C WCIOJb30BAHUEM AKTUBHOW CaMOCTOSITEJIbHOW IMO3HABATEIBHOM JEATEIBHOCTH IIKOJIbHHUKA IO
OCBOEHHUIO y4eOHOro marepuana. I[IpakTHKO-OPHMEHTHPOBAHHOCTH MPOTPaMMbI OOYCIIOBIEHA OOIBIIMM
KOJMYECTBOM 3aJaHUli, HAmNpaBlIEHHBIX Ha (QOpPMHUPOBAHUE MPAKTUUYECKUX YMEHUH U HaBBHIKOB B
npoeCCHOHAIBHON JIeATETLHOCTH crienuanucta ¢ chepe VICKyCCTBEHHBIH WHTEUIEKT W MAalIWHHOE
oOydyeHWe, a 4YacTh 3aJaHUN MPOTPAMMBI  SBJISIFOTCS  HCCIICIOBATEILCKUMH MHHHU TPOEKTaMH,
OPUEHTHPOBAHHBIMU Ha CO3JaHUE KOHKPETHOTO NEPCOHATIBLHOTO MPOIYKTA.

OCHOBHBIMU JTUJAKTUYECKUMU MPUHIUIIAMUA MPOTPAMMBI SIBIISIFOTCS JOCTYIMHOCTh U HArJSHOCTb,
MOCJIEIOBAaTEILHOCTh M CHCTEMAaTHUYHOCTh oOOydeHmsi.  [Iporpamma OCHOBBIBA€TCSI Ha JOCTYITHOCTH

MaTepuaiga M MOCTPOeHa MO MPUHIUIY «OT MPOCTOro K ciaokHOMY». OOydaromuecss MpoXoJsiT MyTh OT



MPOCTOrO0 K CIIOKHOMY, C YY4E€TOM BO3BpaTa K MpPONWIEHHOMY MaTepuady Ha HOBOM, Oojiee CI0KHOM
TBOpUECKOM ypoBHe. Temaruka 3aHATUH pa3HOOOpa3Ha, YTO CHOCOOCTBYET TBOPUYECKOMY Pa3BUTHUIO U
camopeanu3zauuu. OOyueHHe CTPOMTCS TakKUM 00pa3oM, YTOObI ydaluecs YCHEIIHO YCBOWJIM MPHUEMbI
paboTel B cpene mporpaMMupoBanus [IMTOH, HAYYUITUCH YUTATh M TIOHUMATh aTOPUTMBI VICKYCCTBEHHBIH
MHTEJUJIEKT U MalllMHHOEe 00y4YeHHe, a 3aTeM M CO3/1aBaTh CBOM JJISl PEUICHHS MPaKTUYECKUX 3aaad. Takum
o0pa3oM mocTeneHHo (GopMHUpyeTcs cucTeMa CHEUANbHBIX HAaBBIKOB U YMEHHH, (OpMUpPYETCs UHTEpec K
TBOPUYECTBY U CAMOCTOSITEIILHOMN padorte.

Ileoazozuueckan yenecoodpaznocms NPOrpaMMbl COCTOUT B BO3MOKHOCTH PEATU3alUK YIAIIUMUCS
UX WHHTEepecoB B cdepe HHYOPMAIMOHHBIX TEXHOJOTUH IO CO3JAaHHIO0 IPOEKTOB HMCKYCCTBEHHOTO
MHTEJJIEKTa ¥ MAIIMHHOTO OOYYeHHUs, a MOJyYCHHbIC 3HAHUSI, YMEHUS ¥ HAaBBIKM MOTYT OBITh HAaIlPaBIICHBI
Ha UX CaMOOIIpe/IeJICHHE.

B mpomecce peanmzanuy MporpaMMbl ydamidecs 3HAKOMATCS C COBPEMEHHBIMH TEXHOJOTHSMU
00pabOTKK OOJBIIMX MACCHBOB JIaHHBIX, a TAKXKE Pa3BUBAIOT MPAKTUYECKUE HABBIKK, B TOM YHUCIJIE HaBBIK
MMOCTAHOBKH MBICIIEHHOTO SKCIIEPUMEHTA.

Lenv npocpammer: GopMHUpPOBaHUE Yy OOYHAIONIUXCS KOMIIETEHIIUN, MO3BOJISIONIMX HCIOJIb30BATh
COBpEMEHHBIC MPOTPAMMHBIC CPEICTBA W ANTOPUTMBI JUISI aBTOMATHU3alMKd pPabOYHMX IPOIECCOB TIO
s dexTrBHON 00pabOTKE OONBIINX MACCUBOB JIAHHBIX UHTEIUIEKTYabHBIMH CHCTEMaMH.

3aoauu npozpammot

Obyuarowue:

- (dhopMUpOBaHHE TPEJCTABICHUH O TEXHOJOTHMH MCKYCCTBCHHOT'O MHTEJUICKTa M €ro MECTe B
COBpPEMEHHOM 00111eCTBE;

- (hopMUpOBaHHE HABBIKOB JIOTUYECKOTO MBIIUIEHHUS, HEOOXOIUMOT0 AJis MpodeccnoHanbHOM
NESTETLHOCTH B COBPEMEHHOM OOIIIECTBE;

- (dhopMupoBaHHE KOMIIETCHIIMI B c(epe MaTeMaTHUYECKOTOo aHalIM3a W JIMHEWHOW aireOphl,
HEO0OXOIMMBIX JJIsl aHAIIM3a JAaHHBIX;

- O3HAKOMIJICHHE YYaIlIUXCsl C alTOPUTMAaMHU M MOJENSMH HMCKYCCTBEHHOTO WHTEJIEKTa JIJIs
pelIeHUs 3a/1a4 MAallTMHHOTO OOYYEeHHS CPEICTBAMU sI3BIKA MpOorpaMMupoBanws [IuToH;

- dbopMupoBaHHE  YMEHHH  TOCTPOEHUS  HEUPOHHBIX  CETe  CPEJACTBAMU  CHCTEM
MPOrPaMMHUPOBAHUS JTsl PEIICHHUS 33/1a4 KOMITBIOTEPHOTO 3PEHUSI;

- Pazsusarouue:

- pa3BHTHE WHTepeca K WHPOPMATHKEe W MH(POPMAIIMOHHBIM TEXHOJIOTHSAM, U, B YaCTHOCTH, K
TEXHOJIOTUU MCKYCCTBEHHBIN HHTEUIEKT U MAlIMHHOE O0yYCHHE;

- MOTHBHUPOBAHUE K U3YUEHHUIO HAYK €CTECTBEHHOHAYYHOTO IIUKIA: GU3NKH, UHHOPMATUKU

- (mporpamMMHpOBaHUE M AaBTOMATH3WPOBAHHBIE CUCTEMBI MTPABJICHUS) 1 MATEMAaTHKH;

- pa3BuTHEe OOPA3HOr0, AITOPUTMHUYECKOTO W MATEMAaTHYCCKOTO MBIIICHUS, JIOTHYSCKUX

CIOCOOHOCTEN ydanmxcs;



- pa3BUTHE YMEHHUS TIIOCTAaHOBKM TEXHMYECKOM 3amgaun, cOopa M U3ydeHHS HYKHOU
uH(pOpMAINY, YMEHHE HAXOJUTh KOHKPETHOE PEIICHNE 3a/1a4i U OCYIIECTBIISATh CBOW TBOPUYECKUI 3aMBICEIT;

- pa3BUTHE CIOCOOHOCTHU K CAMOCTOSITEIILHOM paboTe;

Bocnumamenvhvie:

- BOCIIUTAHUE YCHIYMBOCTH, YMEHHS IUIAHWPOBATh CBOIO JESTEIFHOCTh M JOBOJHUTH €€ [0
KOHIIa;

- BOCIIMTAaHUC MHTCPECA K YUCHUIO;

(dhopMHpOBaHHE TBOPUYECKOTO MOIXOa K MOCTABJICHHOM 3a/1a4¢;

- BOCIUTAaHME MOTHUBALIMM Yy4alIUXCS K HM300peTaTeiabCTBY, CO3/IaHUI0 COOCTBEHHBIX
MIPOrpaMMHBIX ITPOAYKTOB;

- (hopMUpOBaHHE TIPEIICTABICHHS O TOM, YTO OOJIBITUHCTBO 33/1a4 UMEIOT HECKOJIBKO PEIIeHUIN

- ¢dbopMupoBanre TPOPECCHOHATHHOTO CAMOOMPEICIICHUs, TMPUOOIICHHE K COIUAIBHO
3HAYUMOM JIESTEIBHOCTH ISl OCMBICTICHHOT'O BEIOOpaA Mpodeccuu.

Bo3pacm oemeii, yuacmeyrouwjux ¢ peanuszayuu npozpammul: 14-18 ner.

[ToapocTKOBBI  BO3pacT XapaKTEpU3YeTCs 3HAUMUTEIbHBIMU 3aTPYJHEHUSMH B  YCBOCHUU
TEOPETUYECKNX, AOCTPAKTHBIX 3HAHWH, CIMOCOOHOCTh K aOCTPAKTHOMY MBIIUICHUIO Y JETEH TOJIBKO
dbopMupyercs, epexo]; 0T KOHKPETHOro K aOCTpakTHOMY MBIIUICHHUIO MOXET JUIMThCA ¢ 5 Mo § Kiacce,
MMOATOMY BH3Yyaju3allksl CIOXKHBIX IIPOLIECCOB 3HAYMUTENIBHO YIPOIIAET BOCIPUATHE Marepuaiga Hu
CIIOCOOCTBYET €ro JIydlieMy yCBOeHHIO. [lepexoHbIi epruoa OT AETCTBA K B3POCIOCTH XapaKTePU3YeTCs
MEePECTPOMKOM OpraHu3Ma, CaMOOIPEACIICHUEM CBOETO MECTa B OKPYXAIOIEM MHUpE, Pa3BUTHEM
MpPEeAMETHBIX W METAalpeIMETHbIX KOMIIETCHLUH, HHTEpecoB. B crapiieM MIKOJBHOM BO3pacTte
3aKJIabIBAIOTCS OCHOBBI MOPAJIBHBIX W COLMAJIbHBIX YCTAHOBOK JIMYHOCTH. JlJIsi yCHEmHOro y4yeHus
TpeOYIOTCS  MEepecTpoiika TMO3HABATENIbHOW JICSITENIBHOCTH, HOBBIE CIOCOOBI YCBOGHHUS 3HaAHUH,
CaMOCTOATENBHOCTD. [IposIBIIsIETCS] CKITOHHOCTh apTyMEHTHPOBATH CYKJICHHUS, 1€7IaTh BHIBOJIBI.

Jns  nmereit crapmiero Bo3pacTa XapaKTEpHO CIIOBECHO-JOTMYECKOE MbllUIeHue. Benyiei
JeSITeIbHOCTHIO 2TOTO BO3pacTa SBJSETCS OOIIEHHWE CO CBEPCTHHKAMH, C TearoraMi, POJIUTENSIMH Ha
OCHOBE  ONpPEACICHHBIX  MOPAJIbHO-ITUYECKUX HOPM, HPABCTBEHHBIX YCTAHOBOK, (OpPMHUpYETCS
MPEACTABICHUE O COOCTBEHHOW JIMYHOCTH, CO3JAIOTCS TPEAMOCBUIKK JUIsi TTOCTAHOBKM HOBBIX 3ajad,
MOTHBAIINH K JTaTbHEHIIeH COOCTBEHHON TBOPYECKOM NEATEIbHOCTH.

OOyyeHne 1O TporpaMMme pemaer CIAeAYIOIIUEe 3a/Jayd: O3HAKOMJICHHE OOy4arouuxcs C
TEXHOJIOTHSIMUA 00paOOTKH OOJBIIMX MAaCCHBOB JJAHHBIX, & TAK)KE Pa3BUTHE MPAKTUUYECKUX HABBHIKOB, B TOM
YUCJI€ HaBBIKa TIOCTAHOBKM MBICJIEHHOTO JKCIEPUMEHTa; TMOOYXICHUE JeTed K CaMOCTOSTEIhHOM
NesTeNbHOCTH; (OPMHUPOBAHHE aHATUTHYECKOTO, A0CTPAKTHOTO U TBOPYECKOTO MBIIILIICHUS.

Cpoku peanuzayuu: nporpaMma paccuntana Ha 1 roa, oobeM yacoB Ha 144, u3 pacueta 4 y4yeOHBIX
yaca B HENEI0. 3a4HCIICHHE JETeH MPOW3BOJUTCS B Hadaje Y4eOHOro Toja TOocCie MpeaBapUTEIbHOM

JMArHOCTUKHU O0YJaromIeTocs: U cOOECEeIOBaHUsI C HUM.



Dopmul 00yuenusn no npozpamme: OYHas, OUHAS C MPUMEHEHUEM JTMCTAHIIMOHHBIX TEXHOJIOTHH.

Dopma opzanuzayuu OoeamenbHoCHu: TPYIIIOBAs, IPU PEATU3alUA TPOTPAMMBI C IPUMEHEHHEM
TUCTAHIIMOHHBIX TEXHOJIOTHH — MEePCOHANbHAS, MAaTePUAIIBI Kypca Pa3MeElICHbl B BUPTYalIbHOU O0ydaronieit
cpene.

Pestcum 3anamuii: 2 paza B HEJENIIO M0 2 aKaJIEMUYECKHUX Yaca.

JmuTenbHOCTh OJTHOTO 3aHIATUSA — 45 MUHYT.

Hanonnsaemocmeo yueonwix zpynn: ot 15 4enoBex B rpyriie.

IInanupyemsle pe3yJibTaThl 0CBOCHHS IPOTPaAMMBbI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUsS MNporpamMmbl «VICKYCCTBEHHBIM HWHTEIUIEKT W MAallUHHOE
00y4eHHEe» OTPaXKar0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX
OpUEHTALMM M pacHIMpPEHHUE OIbITA JEATEIbHOCTH Ha €€ OCHOBE M B IIPOLIECCE pEeaM3allUd OCHOBHBIX
HanpaBJICHUH BOCIUTATEIbHOMN JESITEIbHOCTH, B TOM UUCIIE B YACTH YEHHOCMU HAYUHO20 NO3HAHUSL:

- OpHEHTAlMs] B JIEATEIPHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX IpeJICTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4EJIOBEKa, MPUPOJbI M OOIIECTBA, B3aUMOCBS3SAX YEJIOBEKA C
MPUPOIHOMN U COIMATILHOM CPENOi;

- OBJIQ/ICHUE OCHOBHBIMM HaBbIKAMM MCCIIEJOBATEIbCKOM JEATENbHOCTH, YCTAaHOBKAa Ha
OCMBICJIEHHE OIbITa, HAOJIIOJICHHUM, IMOCTYNIKOB M CTPEMJIEHHE COBEPLICHCTBOBaTb IYTH JOCTHIKEHHS
MHIUBUAYAJIBHOTO M KOJUIEKTUBHOTO 0J1aronoiaydusl.

B wactu adanmayuu obyuaiowe2ocsa Kk usMEHAIOWUMC YCAOBUAM COYUANLHOU U NPUPOOHOU CPEOb:

- OCBOGHHE OOYyYaroIIMMHUCS  COLMAJIBHOIO  OIBITA, OCHOBHBIX COLMAJbHBIX  pOJIEH,
COOTBETCTBYIOLINX BEIyLICH AEATENIbHOCTH BO3pacTa, HOPM M IMpaBUJ OOIIECTBEHHOIO MOBeIEHHs, (opM
COLIMAJIbHOW JKM3HM B TPYyNNax U COOOIIECTBAaX, BKIIOYAs CEMbIO, TPYIIBL, CHOPMHUPOBAHHBIE IO
npodeccnoHaNbHOM AESITETbHOCTH, a TAKXKE B paMKaxX COLIMAJIBLHOTO B3aUMOJAEUCTBUS C JIIOJABMU U3 IPYroin
KYJIbTYPHOU CPEJBI;

- CIOCOOHOCTh  OOy4aroIMXCsi BO B3aMMOACHUCTBHMM B  YCJIOBUSAX HEONPEIENCHHOCTH,
OTKPBITOCTB OIBITY ¥ 3HAHUSM JIPYTHX;

- CIIOCOOHOCTh JI€HCTBOBATh B YCJIOBUSX HEONPEIEICHHOCTH, IOBBIIIATh YPOBEHb CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO ACSITEIBbHOCTb, B TOM YHCJIE€ YMEHUE YUHUThCA Yy APYTHX JIOICH,
OCO3HABaTh B COBMECTHOM AEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 ONBITA APYTHUX;

- HaBbIK BBISBIICHUS U CBS3bIBaHUS 00pa30B, COCOOHOCTH (DOPMHPOBAHUS HOBBIX 3HAHHM, B
TOM YHCJIE€ CIOCOOHOCTH (POPMYIHPOBATh UIEH, IIOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM UHCIE
paHee He U3BECTHBIX, 0CO3HABATh JE(UIIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE
pa3BUTHE;

- YMEHHE pAclO3HaBaTh KOHKPETHbIE MpPHUMEpPhl MOHATHUS IO XapaKTEPHBIM IPHU3HAKAM,

BBIIIOJHATE OII€palliid B COOTBETCTBHM C OHNPECACICHUEM H HpOCTeI\/’IIHI/IMI/I CBOMCTBaMH IIOHATHS,



KOHKPETH3UPOBaTh TOHATHE MPUMEpPaMH, HCIOJIb30BaTh TMOHITHE M €r0 CBOWCTBA MPU PEIICHUH 3a1ad
(omepupoBaTh MOHATHAMH), a TAK)KE ONMEPUPOBATH TEPMUHAMH U TIPEACTABJICHUSIMHU B 00JACTH KOHIEIIIAN
YCTOMYMBOI'O pa3BUTUS,

- (GhopMyIIMpOBaTh U OIEHUBATh PUCKH M MOCIEICTBUS, (POPMUPOBATH OMBIT, YMETh HAXOIHUThH
MMO3UTUBHOE B MIPOU3OMIEAIICH CUTYaIUH;

- OBITH TOTOBBIM JICHCTBOBATh B OTCYTCTBHE TapaHTU ycriexa.

MeTtanpeaMeTHble pPe3ylbTaThl OCBOCHUS MporpamMmbl «MCKYCCTBEHHBIM WHTEIUIEKT W MAalIMHHOE
oOydeHHe» OTpaXalOT OBIAJACHHUE YYANIUMUCS  VHUBEPCATbHBIMU  YYEOHbIMU  NO3HABAMENbHbIMU
oeucmeusmi.

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

- BBISIBJISTH M XapaKTEPU30BATh CYIIICCTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH );

- yCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS Ui OOOOIICHHS U
CpaBHEHUS, KpPUTEPUHU TIPOBOJUMOTO aHAIIH3A;

- C Y4YeTOM TPEIIONKEHHOW 3aJayd BBISBISATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHUs B
paccMaTpuBaeMbIX (haKkTax, JAaHHBIX U HAOJFOICHUSX;

- npeyiaraTth KPUTSPUH JJISL BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPCUHIA;

- BBIABIIATHh JeUIUTHl MH(GOPMAIIUHU, NAaHHBIX, HEOOXOAUMBIX JJI PEIICHHS IOCTaBICHHON
3a7a4u;

- BBISIBJISTH MIPUIHMHHO-CIICICTBEHHBIC CBS3H ITPU H3YUCHUH SIBJICHUN U TIPOIIECCOB;

- JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM JICIYKTUBHBIX M HWHIYKTHBHBIX YMO3aKIIFOUCHUH,
YMO3aKJIIOUEHUH IO aHAIOTHH, (DOPMYJIUPOBATH TUIIOTE3BI O B3aUMOCBS3SX;

- CaMOCTOSITENILHO BBIOMpaTh CHOco0 perieHus y4eOHON 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOMpaTh HauOoJee NOAXOMSIMIUA C YUYETOM CaMOCTOSITEIBHO BBIJIEICHHBIX
KpHUTEpUEB);

2) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- OLICHWBATh HA TMPUMEHUMOCTb W JOCTOBEPHOCTh HWH(MOPMALUU, TOIYYCHHOH B XOe
HCCIIEIOBaHUS (IKCIIEPUMEHTA);

- CaMOCTOATENbHO (HOpMYIHUpPOBaThH OOOOIICHHUS M BBIBOJBI MO pe3yjibTaTaM IPOBEIECHHOTO
HaONIO/IEHUs, OMBITA, HMCCIEAOBAHUS, BJIAJE€Th HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M OOOOILIEHUIH;

- MIPOTHO3UPOBATH BO3MOXKHOE JTAJIbHEHIIIEe pa3BUTHE MPOIECCOB, COOBITUN M UX TTOCIIEICTBHS
B QHAJIOTUIHBIX WJIM CXOJHBIX CHUTYAIUSIX, BBIIBUTATH MPEIIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHSIX
1 KOHTEKCTax;

3) pabota ¢ uHpopmanueit:



- OPUMEHATh pa3IMYHble METObl, HHCTPYMEHTBI M 3alpoCchl IpHU MOMCKE M OTOOpe
MHGOpPMALlMM WM JAaHHBIX M3 MCTOYHMKOB C Y4Y€TOM IMPEAJOKEHHON y4eOHOM 3afaud M 3aJaHHbIX
KpUTEPHEB;

- BBIOMpATh, AaHAJM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HH(GOPMAIIHIO
pa3UYHbIX BUAOB U (POPM IPEICTABICHUS;

- HaXO/JUTh CXOJHbIE APTYMEHTH! (MOATBEP)KIAIOIIME WM OINPOBEPrarolfe OJHY U Ty Ke
UJICI0, BEPCHUIO) B Pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;

- CaMOCTOSITENIbHO ~ BBHIOMpAaTh ONTHMAJbHYIO (opMy mpexacraBieHuss HHGPOPMAIUH H
WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, IuarpaMMaMH, WHOW Tpapukod M HX
KOMOMHAIIMSIMH;

- OLIEHUBATh HAJECKHOCTh HMH(POPMAIMU IO KPUTEPUSM, MPEATOKECHHBIM I€JaroruaecKum
pabOTHUKOM MM C(HOPMYITHPOBAHHBIM CAMOCTOSTEIBHO;

- 3¢ GEeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATH HHPOPMALHUIO.

OBnajeHue yHugepcatbHbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCBUAMU:

1) oOuienue:

- BOCIIPHHUMATH M (POPMYIIMPOBATH CY)KICHHS, BEIPAXKATh IMOIIMH B COOTBETCTBUU C IETSIMH U
YCIOBUSAMU OOILEHUS;

- [IOHMMaTh HAaMEPEHUs JAPYIHX, MPOSBIATh YBAXKHUTEIbHOE OTHOLICHHE K COOECeHUKY U B
KOPPEKTHOH Gopme (GOopMYITHPOBATH CBOU BO3PAKECHUS;

- B XO/I€ AMaiora u (WiM) TUCKYCCHH 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOW TEMbI U
BBICKa3bIBaTh UJIEH, HAlEJICHHbIC HA PEIICHUE 3a/1a41 U MOJIepKaHue 0J1aroXkKenaTebHOCTH OOIIEHUS;

- COIOCTABJISATh CBOM CYXKJCHMS C CYXKIECHUSAMH JIPYTUX YYaCTHUKOB JIuasiora, 0OHapyXKHBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

2) coBMecCTHas JesTeIbHOCTb:

- MOHMMaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHONM M HMHAMBHIyalbHOH paboTHl HpHU
pelIeHMH KOHKPETHOM mpoGieMbl, OOOCHOBBIBATH HEOOXOAWMOCTh HPHUMEHEHHs TPYNNOBBIX (opMm
B3aWMO/ICVCTBUS P PEIICHUU TOCTABICHHOW 3a]1a4u;

- yMeTh 0000maTh MHEHHS HECKOJBKHAX JIIOJIEH, TPOSBISATH TOTOBHOCTH PYKOBOIUTH,
BBINOJIHATH MOPYYEHUS, TOTIMHATHCS;

- OLIEHMBAaTh KayecTBO CBOET0 BKJAJa B OOIIMH NMPOAYKT MO KPUTEPHSM, CAMOCTOSITEIHHO
cOpMyYITHPOBaHHBIM yYaCTHUKaMHU B3aUMOJICHCTBUS;

- CpaBHUBATh pE3yJAbTATHl C HWCXOMHOW 3amavyell W BKJIAN KaXIOr0 WieHa KOMaHIBI B
JOCTH)KEHHE Pe3yIbTaToB, pa3AeisTh chepy OTBETCTBEHHOCTU U MPOSBIATH TOTOBHOCTh K MPEAOCTABICHUIO
oT4eTa rnepest IpyImnou.

OBnageHue yHugepcantbHbIMu yueOHbIMU PeYIAMUSHBIMU OCUCHEUAMU:

1) camoopranu3zanus:



- BBISIBJIATH MPOOJIEMBI JUIs PELIECHNUS B )KU3HEHHBIX U Y4EOHBIX CUTYaALUSX;

- OPHEHTUPOBATHCS B PA3JIMYHBIX MMOAX0JAaX MPUHATUS PELICHUH (MHAWBUIYaJIbHOE, IPUHATHE
pellIeHus B IpyMIe, IPUHITHE PELLICHUI TPYIIOi);

- CaMOCTOSITENTLHO COCTABIISATh AITOPUTM PEHICHUS 3a/1aud (WM ero 4acTh), BBIOMPATh CIIOCO0
pemieHuss y4eOHOM 3ajauM C Y4ETOM HMEIOIIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH MIPEAIaraéMble BAPUAHTBI PEILICHUN;

- COCTaBJIATh IUIAH JEWCTBUH (IUIaH pealu3alyd HaMEYEHHOI'O ajropuTMa pelleHus),
KOPPEKTHPOBATh NPEJIOKEHHBII aJrOPUTM C YYETOM IOJIyUYSHHsI HOBBIX 3HAHUH 00 M3y4aeMOM OOBEKTE;

- Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

2) CAMOKOHTPOJIb:

- BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUH;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJIaH €€ U3MEHEHHUS,

- YUUTBIBATh KOHTEKCT M MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU
y4eOHOI1 3a/1auu, aJalTUPOBATh PEIIEHUE K MEHSIOIIMMCS OOCTOSTENbCTBAM;

- OOBSICHATh TPHUYUHBI JOCTIKEHHS (HEHOCTIIKEHHS) Pe3ylIbTaTOB MACATEIBHOCTH, aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh [TO3UTUBHOE B IIPOU3OLIEIIEH CUTYallNH;

- BHOCHUTh KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHHBILUXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3Y/bTATa LEIH U YCIOBUIM;

3) SMOIIMOHAJILHBINA UHTEJUICKT:

- pas3nuyarh, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMU SMOLUSAMHU M SMOLUSAMH IPYTUX;

- BBISIBJIATh M aHAJIM3UPOBATh MPUYMHBI AIMOLIHIA;

4) npuHsATHE CE0S U IPYTUX:

- OCO3HAaHHO OTHOCUTBCS K APYTOMY YeJIOBEKY, €T0 MHEHUIO;

- MIPU3HABATH CBOE MPABO Ha OMIMOKY U TaKOe K€ MPaBo JPyroro;

- IIPUHUMATD ce0s U IPYTUX, HE OCYXAas;

- OTKPBITOCTh Ce0€ U APYTUM;

- OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IIpenmeTHbIMH pe3ysibTaTaMU OCBOEHHS Mporpammbl «VICKyCCTBEHHBIN MHTEIUIEKT M MallMHHOE
o0y4YeHUEe» 0151 OCHOBHO20 YPOGHSL SIBIAIOTCS:

- YMEHHE MOJIEIUPOBaTh peasibHbIe CUTYAl[UU Ha S3bIKE MAaTEMAaTUKHU; COCTABIISATH BBIPAKEHUS,
yYpaBHEHHUsI, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCJIOBHIO 33/a4d, HCCIENOBaTh IMOCTPOCHHBIE MOJENU C
UCTOJb30BAaHUEM  ammapara  anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yabTaT;  CTPOUTh
MaTEMaTHYECKUE MOJENIN C IOMOIIbIO F€OMETPUUECKUX MOHITHUM M BEIMUYUH, PELIATh CBSA3aHHBIE C HUMH

MIPAKTHUYECKHUE 3a7a4H; COCTABIATh BEPOSITHOCTHYIO MOJENb U MHTEPIIPETUPOBATH IOJYUYEHHBIN PE3yJIbTaT;



pelmaTh MPUKIAJHBIE 3aJaud CPEICTBAMU MAaTEMAaTHYECKOrO aHalu3a, B TOM 4YHCJIE COLHUAIbHO-
HKOHOMHUYECKOT0 U (PM3UUECKOr0 XapaKTepa;

- YMEHHE OIEpUpOBaThb IOHATHUAMU: CIy4alHBIM ONBIT (CIy4alHBIA AKCIEPUMEHT),
JJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIN WCXOJ) CIy4allHOTO OMbBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH
COOBITHS; YMEHHE HaXOIUTh BEPOATHOCTU CIy4YalHBIX COOBITUM B ONBITAX C PABHOBO3MOXHBIMU
JIEMEHTApHBIMM COOBITUSAMHM; YMEHHME pellaTh 3a7ayd METOJOM OpraHM30BaHHOIO Iiepedopa U C
MCIOJIb30BAaHNEM TPAaBUIIa YMHOKEHHUS; YMEHHUE OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUI U SIBICHUH,
MOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX M MaJIOBEPOATHBIX COOBITUI B OKPYKAIOIIEM MHUPE U B KHU3HH;
3HAaKOMCTBO C MOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YMCET M €r0 POJIbIO B
MAacCOBBIX SIBJICHUSX;

- BJIaJICHME OCHOBHBIMH TIOHSATHSIMU: HWHQOpManus, Iepenava, XpaHeHHe H 00paboTka
uHbOpMaLUY, AITOPUTM, MOJETb, IHU(PPOBON MPOAYKT M UX HUCIOIB30BAHHE IS PEIICHHUS y4eOHBIX H
IIPAKTUYECKHX 33/1a4; YMEHHE ONEpUPOBATh €AMHUIIAMU U3MEPEHUSI MH()OPMAIIMOHHOTO 00beMa U CKOPOCTH
nepeaayy JaHHbIX;

- YMEHHE KOAMPOBaTb U JEKOJAUPOBATh COOOILIEHHUS IO 3aJaHHBIM IMpaBUaM; MOHUMAaHHE
OCHOBHBIX MPHUHIIUIIOB KOAWPOBAaHUS HH(OPMAIMK Pa3IWYHON NPHUPOJBI: TEKCTOBOH (HA YriyOJIeHHOM
YPOBHE: B Pa3JIMYHBIX KOJUPOBKaX), rpaduueckoit, ayino;

- BJaJIeHUE TOHATUSAMHU: BbICKa3blBaHUE, JIOTWYECKAs OIeparysi, JIOTUYECKOE BBIPAKCHUE;
YMEHHE 3aIIUChIBATDH JIOTHYECKUE BBIPAXKEHUS C UCIIOJIb30BAaHUEM AU3BIOHKIINN, KOHBIOHKLIUN U OTPULIAHUS,
OIIpEeAEIATh NCTUHHOCTD JJOTMUYECKHUX BBIPAKEHUH, €CJIM U3BECTHBI 3HAYEHUSI HICTUHHOCTH BXOJSILUX B HETO
NEePEMEHHBIX, CTPOUTh TaOJIMIBI MCTUHHOCTH JUIsl JIOTMYECKUX BBIPAKEHWI; 3alUChIBATh JIOIMUYECKUE
BBIPAKEHUS HA U3y4aeMOM SI3bIKE IPOrPAMMHUPOBAHMS;

- pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHUS KaK HEOOXOAMMOIO YCIOBHS MPOQeCcCHOHATbHOU
NeSITEIbHOCTH B COBPEMEHHOM O0I11€CTBE; TOHUMAaHHE CYIIHOCTH aITOPUTMa U €T0 CBOMCTB;

- co3JlaBaTh M OTJIQKHUBATh MPOTrPaMMBbI Ha si3blke MporpammupoBanus Python, peanusyromue
HECJIO’)KHBIE aITOPUTMbI 0OPaOOTKM YHMCIOBBIX JaHHBIX C UCHOJIb30BAHUEM IIMKJIOB W BETBJICHUH; yMEHUE
pa30uBaTh 3a/1a4M Ha I10/133/1a4H, UCIIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAXKEHUS PA3JIMYHBIX TUIIOB
(4UCTIOBBIX, JTOTUYECKUX, CAMBOJIbHBIX);

- BJIaJICHHE YMEHUSAMH U HaBbIKAMHU MCIIOJIb30BaHUS MH()OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH JUIsl TOUCKA, XpaHEeHUs1, 00pabOTKH U Mepeiaul U aHajIu3a pa3InyHbIX BUIOB HHPOPMALIUY;

- yMEHHE BBIOUpPATh CIIOCO0 MpeICTaBIeHHs! JaHHBIX B COOTBETCTBUHU C ITOCTABJIEHHOM 3aaueit
(Tabnuupl, cxemsbl, TpaduKH, AMArpaMMbl) C UCIOJIB30BAaHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEICTB
00pabOTKH TaHHBIX;

- YMEHHUE HCIONb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJEIM JUIl aHalu3a OOBEKTOB U

MIPOLIECCOB: (POPMYIUPOBATH LEIb MOJEINPOBAHUS, BBIIOIHATH aHAJIU3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€



MO/JICJINPOBAHUS; OLIEHUBATh a/IEKBATHOCTh MOJIENIN MOJEIUPYEMOMY OOBEKTY WU MPOLIECCY; NPEICTABIATD
pe3yabTaThl MOJICIMPOBAHUS B HATTIAHOM BUJIE;

- c(OpMHPOBAHHOCTh TpEACTaBIEHUN 0 cdepax NPodecCHOHANBHON  JesITEeIbHOCTH,
CBS3aHHBIX C  MH(POPMATUKOH, MPOrpaMMHpPOBAHMEM M  COBPEMEHHBIMH  WH(MOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMM Ha IOCTHXEHUAX Hayku u IT-orpaciy;

07151 NPOOBUHYMO20 YPOBHSL:

- yMEHHUE ONEepUpPOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, 1epeBo, HUKI, Tpad Ha MIOCKOCTH;
YMEHHE 33/1aBaTh M OMHCHIBATH I'padbl Pa3IMUHBIMUA CLIOCOOAMH; HCIIONIB30BATh Ipadbl IPU PEIICHUH 33/1a4;

- yMeHHEe CBOOOJHO ONEpPUPOBATh MOHATUAMU: CIy4alHBIN OIBIT (CIydailHBIA HKCIEPUMEHT),
3JIEMEHTapHOE cllydailHoe coObITHE (3JIEMEHTAapHBIM HMCXOJl) OIbITa, CIy4daiiHOe cOObITHE, 4YacToTa |
BEPOSITHOCTh CIIYy4alHOTO COOBITHS, YCJIOBHAsl BEPOSITHOCTb, HE3aBHCHUMBIE COOBITHS, JEPEBO CIYyYaHOTO
HKCHEPUMEHTA; YMEHHUE HAXOJUTh BEPOSITHOCTU COOBITHUI B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMM; 3HAKOMCTBO C POJIbIO MAJIOBEPOSITHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJHBIX U
COL[MAJIBHBIX SIBJICHUSAX; YMEHUE OLICHUBATh BEPOSTHOCTU COOBITUH W SIBICHUN B MpPUPOJE M OOLIECTBE;
YMEHHE BBIIOJHATH OINEPALMU HaJ CIYy4alHBIMU COOBITHUSIMH, HAaXOJUTh BEPOSITHOCTU COOBITHI, B TOM
qucie ¢ mpuMeHeHueM (Gopmyn u rpadudeckux cxem (amarpamm Diinepa, rpadoB); yMEHHE TPUBOIUTH
IPUMEpPbI CIIydyallHBIX BEJIUYMH W HAXOAUTh UX YUCIIOBBIE XapaKTEPUCTHKH; 3HAKOMCTBO C IOHSATHEM
MaTeMaTHYECKOr0 OXKUJAHUS CIIy4ailHOW BEJIMYMHBI; MPEICTaBICHUE O 3aKOHE OOJIBIIMX YUCENI U O POJIH
3aKOHa OOJIBIINX YKCEN B IPUPOJAE U B COLIMATILHBIX SIBICHUSX;

- CBOOOJHOE BIIAZICHWE OCHOBHBIMH TOHATHAMH: WHOpMaNuWs, Iepenada, XpaHeHHE U
00paboTka nH(pOpMaLMU, AITOPUTM, MOJIEJIb, MOJICIMPOBAHUE U X UCIOIb30BAHUE JJIsl PELICHUS YUeOHBIX
U TpPaKTUYECKMX 3ajlad; yMEHUE CBOOOJHO ONEpUpOBaTh EIUHHMIIAMH H3MEpEHUs HH(POPMALHMOHHOTO
o0beMa U CKOPOCTH Mepeaadn JaHHbIX;

- yMEHHE KOAMpOBaTb U JEKOJAUPOBATh COOOILIEHHUS IO 3aJaHHBIM IpaBUjaM; MOHMMAaHHE
OCHOBHBIX TPHUHIMIIOB KOJAWPOBAaHUS HH(POPMALUU pPA3IMYHON NPUPOABI: YHCIOBOM, TEKCTOBOW (B
Pa3IMYHBIX COBPEMEHHBIX KOJUPOBKaX ), rpaduyeckoi (B pacTpOBOM U BEKTOPHOM NPE/ICTABICHUN), ayHO;

- cBOOO/IHOE ONEpUpPOBaHKME MOHITHSIMM: BBICKA3bIBaHUE, JIOTHYECKAsl ONepalus, JOTHYeCKOe
BBIPQKEHHUE; YMEHHE 3allUChIBATh JOTHUYECKUE BBIPAXEHUS C MCIOIb30BAaHUEM AU3BIOHKIINN, KOHBIOHKIINH,
OTpULIAHMS, UMIUIMKAUUN U DKBUBAJIEHTHOCTH, ONPENEISATh MUCTUHHOCTH JIOTMYECKUX BBIPAKEHUH, €CIH
M3BECTHBl 3HAUYEHUS HCTUHHOCTH BXOJSALIMX B HErO IMEPEMEHHBIX, CTPOMTH TAOMUIBI MCTUHHOCTH JUIS
JIOTUYECKUX BBIPAXXEHHM, BOCCTAHABIMBATh JIOTUYECKUE BBIPAXKEHUS 110 Ta0JIMIle UCTUHHOCTH, 3alHChIBATh
JIOTUYECKHE BHIPAKEHUS HAa U3y4aeMOM SI3bIKE IPOrPAMMUPOBAHMUS;

- BJIaJICHHE TEPMHUHOJIOTHEH, CBA3aHHOW ¢ Tpadamu (BepliumHa, pedpo, MyTh, AJIMHA pedpa U
NyTH) U JAEpeBbsIMH (KOpEHb, JIMCT, BBICOTA JE€peBa); YMEHHE MCIIONb30BaTh Ipadbl U JIEpEeBbs I
MOJICJIINPOBAHNS CUCTEM CETEBOM M HMEPAPXUYECKOM CTPYKTYpPBI; YMEHHME HAXOJIUTh KpaTdyaWlluid MyTh B

3alaHHON Tpade;



- HaJIMYME PA3BUTOTO AJITOPUTMHYECKOTO  MBIIUICHUS Kak HEOOXOJUMOr0  yCIIOBHS
po(ecCHOHATLHOM JIeITEIPHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOJHOE ONECPUPOBAHUEC MOHITHIMH
«HUCTIOJIHUTENBY, «AITOPUTMY, «IIPOTpamMmay, MOHUMAHHUE Pa3HHUIIBI MEXKIY YIIOTPEOICHHEM ITHX TEPMHHOB
B OOBIJICHHOH peur U B MH()OPMATHKE; YMEHHE BRIOMPATH TIOIXO SN alTOPUTM ISl PEIICHUS 3aa4u;

- YMEHHE COCTABJIATH MIPOIPAMMBI JIJISl PEIICHHSI TUITOBBIX 337a4 00paObO0TKH MaCCHBOB JIAHHBIX:
YHCJIOBBIX MAaCCHUBOB, MAaTpPHI, CTPOK (JAPYruX KOJUICKIUH); YMEHHE 3alMChIBATh IPOCTHIC aJITOPHUTMBI
COPTHUPOBKH MAaCCHBOB Ha U3Y4aeMOM SI3bIKE TIPOTPAMMUPOBAHUS; YMEHUE HUCIIOJIB30BATh MPOCTHIE MTPUEMBI
JTUHAMHYECKOTO TPOrpaMMUPOBAHUs, OMHAPHOTO IIOMCKA, COCTABJIATh W PEATU30BLIBATH HECIOXKHBIC
PEKYPCUBHBIC aJITOPUTMBI;

- CBOOOJHOE BIIAJICHHEC YMEHHUSMH M HABBIKAMU MCIIOJIB30BaHMS HWH(POPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUN JIJISl MOMCKA, XpaHEHUs, 0Opa0OTKH U Tepeladrl U aHaau3a pa3iIudHbIX
BUJIOB HH(OpMAIIHH;

- yYMEHHUE BBIOMPATh CIIOCO0 MPEICTABICHUS JaHHBIX B COOTBETCTBHH C IMOCTABJICHHOM 3a1a4ye
(Tabmuupl, cxembl, rpaduKy, TUarpamMMbl) C MCIOJIb30BAaHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB
00pabOTKM JaHHBIX, yMeHUE GOpMaIM30BaTh M CTPYKTYPUPOBaTh WH(GOPMAIMIO, HCIOIB30BaTh
AJIEKTPOHHBIC TAOTUIIBI 711 00pabOTKH, aHATTN3a U BU3YAIIN3AIMH YHCIIOBBIX JIAHHBIX

- YMEHHUE KIACCH(PHUIIMPOBATh OCHOBHBIC 3aJaud aHaju3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(UKALKsS, KJIacTepH3alys, aHaJli3 OTKJIIOHCHHMI); MOHUMATh IOCICAOBATEIBHOCTh PEIICHUS 3ajad
aHaJIM3a JAHHBIX: COOp TEPBUYHBIX JaHHBIX, OYHCTKA W OIICHKAa KAa4ecTBa IaHHBIX, BBIOOP W/WIN
MTOCTPOCHHUE MOJICIH, TPEOOPa30BaHNE JAHHBIX, BU3YyaIH3alisl JAHHBIX, HHTCPIPETALUS PE3yIbTaTOB;

- c(OpPMHUPOBAHHOCTh  MpEACTaBIeHUH o0 cdepax NpohecCHOHATBHON  JIeATEIbHOCTH,
CBSA3aHHBIX C  HMHPOPMATHKOW,  MPOTpAaMMHpPOBAHMEM M  COBPEMEHHBIMH  HH(OPMAIIOHHO-
KOMMYHHKAITUOHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTIKEHUSX Hayku U [T-orpaciu;

B pesynbTare ocBoeHust porpaMmbl «MCKYCCTBEHHBIM WHTEIDICKT W MAIIMHHOE O0YYEeHUE)» YICHUK
JIOJDKEH:

umems npeocmasienue:

- 0 BO3MOYKHOCTSIX TEXHOJOTHMH HCKYCCTBEHHOTO HWHTEIUICKTA W aJIrOPUTMax MAIIUHHOTO
oOy4eHHUS;

- 0 HOMEHKIIaType MPOrPaMMHBIX CPEICTB U MHCTPYMEHTaX MaTEeMAaTHYECKOTo ammapara Jis
pelIeHrs KOHKPETHBIX 33/1a4 UCKYCCTBEHHOTO MHTEIICKTa;

- O COBPEMEHHBIX OTpACisIX M MPOQECCHIX, HCIOJIB3YIONUX TEXHOJOTHH HCKYCCTBEHHOTO
WHTEJUIEKTa ¥ aJITOPUTMBI MAIIMHHOTO O0yYCHHUS;

ymemy:

- MIPUMEHSITh UHCTPYMEHTBI MaTEMaTHYECKOro ammapara u s3blka mporpaMMmupoBanusi Python
JUIST aHAJIi3a JaHHBIX;

- WCIIOIB30BaTh OMOIMOTEKH JI71s 00paOOTKH M BU3YyaTU3allNH TaHHBIX;



- BBIOMPATh, 00YYaTh U TECTUPOBATH MOJICIH HCKYCCTBEHHOTO WHTEIUICKTA ISl PEUICHUS 33124
MalruHHOTO 00y4YeHus Ha Python;
- CTPOUTH HEWPOHHBIE CETU B OMOIMOTEKE IS pEIICHUS 33/1a4 KOMIIBIOTEPHOT'O 3PCHHUS;

- peliaTh NPAKTUYCCKUC 3aJa9U B paMKaxX IPOCKTOB.

Y4yeOHo-TeMaTH4YeCcKHi U1aH, BapuaHT 1 (0CHOBHOM YyPOBEHbD)

Ne OcHOBHBIE MOJYJIU IPOIPAMMBI KommuecTtBo yacos
Bcero Teopus IIpakTuka
1. Moayns 1. BBenenue B TEXHOJIOTHIO 18 4 14

HCKYCCTBEHHOT'O MHTEJJIEKTa U OCHOBBI
nporpamMmMupoBanus Ha Python

2. Mopyns 2. Co3gaHue airopuTMOB HCKYCCTBEHHOTO 66 12 54
uHTesuiekTa Ha Python
3. Monynp 3. MammaHoe 00yuyeHue Kak MeTOJ10JIOTUs 40 6 34
HCKYCCTBEHHOT'O MHTEJICKTa
4. Mopyns 4. HelipoHHBIE CETU U KOMIIBIOTEPHOE 20 5 15
3peHue
Bcero yacos: 144 27 117

Conep:xanue nporpaMmbl

MopnyJib 1. BBeieHHe B T€XHOJIOTHI0O HCKYCCTBEHHOI0 HHTE/VIEKTA M OCHOBBI IPOrpaMMHUPOBAHUS HA
Python

Tema 1. 3nakomcTBO ¢ TexnoJsorueir MU

Teopus. ITonarua MU (artificial intelligence, Al). Pons 1 B coBpemenHOM mupe. McTtopuueckuit
0030p uccienoBaHUl B 00JIACTH HMCKYCCTBEHHOro HHTeIeKTa. COBpEMEHHbIE HaIlpaBJIEHHs BHEIPEHUs
MPUKJIAJHBIX HHTEUIEKTYaJIbHBIX CHCTEM. IlepCHeKTUBBI pPa3BUTUS MCKYCCTBEHHOTO HWHTEIJIEKTA.
MamuHHbBIH UHTEIUIeKT U poOoToTexHuka. Otanuus skcneptHoro MM u mammaHOrO 00yueHus. CnaOblit
UCKYCCTBEHHBI HHTEIUIEKT. CHIIbHBIH HCKYCCTBEHHBIH MHTEIUIEKT. Pojb JaHHBIX INpH pa3paboTke
QJIITOPUTMOB UCKYCCTBEHHOTO MHTEJUIEKTA UM MAIIMHHOTO 00Y4YEeHHS.

[Ipodeccun B obmactu Data Science M HCKYCCTBEHHOTO HWHTEJUIeKTa: Data WHXKEHEp, aHaJTUTHK
JAHHBIX, UHKEHep MalIuHHOro o0y4yeHus, Data calieHTUCT.

ITpaktuka. Ilpaktuueckas pabora 1. «BBemenume B MmammHHOe oOydenue. I[Ipodeccus [lata
CallEHTUCT»

Tema 2. BBenenue B i3Ik nporpammupoBanusi Python. OcHoBHbIe KOHCTPYKIMU

Teopus. Ponmp mnporpaMMupoBaHus B MalIMHHOM oOy4yeHuH. McTopus, OCOOEHHOCTH U
npeuMmyniecTBa s3blka nporpammupoBanus Python. Knaccudukanus s3p1koB mo crmoco0aM HCHOTHEHUS:
KOMIWiIMpyemble U uHTeprnperupyemble. Cpena paspaborku (IDE) mns mammuaHOro oOyuenusi: Google
Collab u Jupyter Lab. JIuctpuOytuB Anaconda st Hay9HBIX BBIYMCIICHUH, BKJIIOYAs HAYKH O JAHHBIX U

MaIlIMHHOE O0y4YeHHE.




3HAKOMCTBO CO CTPYKTYpOH MporpaMmbl Ha si3bike Python. @yHKIMS Kak MUHUMAadbHas €IUHUIIA
nporpammbl Ha Python. Bunbl ¢GyHKnmii: BcTpoeHHBIE MW moJb3oBaTenbckue. CHHTaKCHUC (DyHKITHI.
AprymenTsl ¢yHKUud. BerpoeHHble (DYHKIMM Ui OpraHU3alMy AMajiora: BbIBOJ WH(popMmanuu print() u
YTEHHE JaHHBIX C KJIABUATYpPHI Input(): CHHTAKCUC U IOIyCTUMBIE 3HAUEHUSI apTyMEHTOB.

[TonsATHe mepeMeHHOM: Ha3HaYeHHE, CUHTAKCHC, MHULUAIU3alus, TpeboBaHus k umeHu. [lonarue
Tuna JaHHbIX. basoBble Tumbl naHHbIX: int, float, string. Ilonatme omepauus, omepaHa U omneparop.
MatemaTtuueckue ornepanuu: CUHTaKCUC M IpaBWia MpuMeHeHHs. Jlornueckue BhIpaXKEHMS: CUHTAKCUC U
IIpaBUJjIa IPUMEHEHNUs. Y CIIOBHBIM OIEpAaTOpP: Ha3HAYEHUE, BUJIbI, CUHTAaKCHC. [10JIHBIN yCIIOBHBIN oniepaTop.
Jlornyeckue onepanyy: CHHTaKCHC U NpaBuja NpuMeHeHus. KackaaHbIi yCIOBHBIN OIEpaTOp: CUHTAKCUC U
IIpaBWJIa IPUMEHEHUS.

[TpakTuka. [Ipaktuueckas pabora 2. «YcranoBka Python. luctpuOyrus Anaconday.

[TpakTudeckas pabota 3. «3HaAKOMCTBO ¢ Opay3epHol cpenoi mporpammupoBanus Google Colaby.

[TpakTuueckas pabota 4. «Opranuzaius quanora npu nomoiu ¢GyHkui print() u input()».

[TpakTtuyeckas pabora 5. «JIuHelHbIN anropuT™. 3aj1aua Mo ONpeIeJIEHUIO BO3PACTa M0JIb30BaTEN».

[TpakTideckas pabota 6. «JluHeiHbIi anroputM. [IporpaMMa-KambKyIsITOp».

[Tpaktuyeckas padora 7. «Jluneitnsiii anroput™. Llenouncnennas apugmeTuka.

[TpakTuyeckas pabora 8. «YcioBHbI onepaTop. CpaBHEHHE TpeX YHCET.

Mopyas 2. Cozganue aJIrOpuTMOB HCKYCCTBEHHOI0 MHTe/IeKTa Ha Python

Tema 3. CTpOKM ¥ IMKJIBI

Teopus. Tum string u onepauuu Hax ctpokamu. [lonarue xoHkareHanuu. VHWIManu3amus CTPOK.
XpaHeHnue cuMBOJIOB B namsTH koMnbtotepa. Tabnuna ASCIL. ®@ynkuus ord u chr: Ha3HaUeHME, CUHTAKCUC
U MpPUMEpBl MCNONb30BaHMs. MHaekcanyss U CIaliCUHI: HAa3HAUYE€HUWE W IIPUMEpBI MCIIONb30BaHMs. SIBHOE
npuBeeHue TUNOB. [IpuMeHeHne cpe3oB Uil U3BJIEUEHUS YacTu CTpOKU. BeTpoennble MeTopl. @YHKIMY U
METO/JIbI JIsl paOOThI CO CTPOKAMH.

[TonsaTHe nMkia, TeNo IMKIA, MepeMeHHas mukiaa. [ukin ¢ ycnoBuem (mukia while): HazHaveHue,
CHUHTAKCHUC, IPUMEpPHI UCIoNb30BaHuA. Llukn ¢ napamerpom (1uki for): Ha3HaueHHE, CHHTAKCUC, TPUMEPHI
WCIIOIb30BaHUs. YTIpaBJeHUE IUKIOM C TIOMOIIBI0 onepaTopoB break u continue.

[Tpaktuka. ITpaktnueckass padora 9. «lukibl m paboTbl co crpokamu. PucoBanue ¢uryp mnpu
ITOMOIIY CUMBOJIOBY.

[Tpaktuyeckas padora 10. «{ukisl u paboTsl co cTpokaMu. [TOMCK U 3aMeHa CUMBOJIOB B CTPOKE.

[TpakTnueckast pabora 11. «{uknel u paboTel co cTpokamu. Pacder koimdecTBa CHUMBOJIOB IO
YCIIOBHIO».

[Tpaktuyeckas padora 12. «{ukisl. Yucna @uboHaudm».

[Tpaktuyeckas pabora 13. «llukiel. OnpeneneHue KOJIWYECTBA YMCEN B JMANa30HE COTJIACHO
YCIIOBHIO».

Tema 4. Python. Cnucku, pynkunu. @aibl.



Teopus. Ilonstue maccuBa. Tum nmaHHbIX list (CIUMCOK): Ha3HAYEHUE, CHHTAKCHUC, MPUMEPHI
ucnonb3oBanusa. Onepanuu co crnuckamu. [loHsTHe cnaiica M reHeparopa, IpUMEpPbl HCIOIb30BaHUS.
MeTobl MaCCHBOB ISl yJaJICHUS U JOOABICHHSI SJIEMEHTOB.

Tun naHHBIX [ XpaHEHHWS CIUCKa WMEHOBAHHBIX cymHocTel dict (cioBaph): Ha3HAauYCHHE,
CUHTAKCUC, IPUMEpbI HcIoib30BaHus. CBoiicTBa cioBaps. CiusiHUE CloBape.

[Tonsitue (aiina. TexcroBble M OuHapHBIE (aiiabl. Metoasl U QyHKIUU 11 paboOTHl ¢ danaaMu:
OTKPBITHE, 3aKPBITUE, YTEHUE U 3aMUCh. PexuMbl oTKpbITHA (haitnoB. [IpuMeps! rcnonb3oBaHus (aiiios.

[Tonb3oBarensckue ¢yHknuu B Python: HasHauenuwe, cosgaHue, BbI30B. OOnacTh BHIUMOCTH
nepeMeHHbIX. JIokanbHas U rinobalibHas epeMeHHas: Ha3HAYeHUs, MHULUAI3alys, epeada napaMeTposB.
[TonsTre nsMOaa-PyHKITUN.

[Tpaktuka. [Ipaktuueckas padora 14. «CnoBaps. BeiBoa 1aHHBIX U3 TEIE(HOHHOTO CIIPABOYHUKAY.

[Tpaktuyeckas padora 15. «Crnucku. ['eneparus 3J1eMEHTOB MaCCHBAY.

[Tpaktuyeckas pabora 16. «PyHkuuu. BerunucieHue npousBeeHUs] BCeX HEUETHBIX HATYpaJbHBIX
quCceN U3 JUara3oHay.

[lpaktuyeckas pabora 17. «®DyHkuumu. Bo3BpamieHne umcia MOpenbIIyNINX BBI30BOB JIaHHOM
byHKIAN.

[Tpaktuyeckas pabora 18. «DyHkuuu. BosBpaleHue JOrMYECKUX KOHCTAHT B 3aBUCHUMOCTH OT
YCIOBHUS».

[TpakTraeckas pabota 19. «®yuakuun. O6HOBIEHNE PYHKIIUH TPEOOPA30BAHUS CTPOKH.

Tema 5. OcHOBBI 00bEeKTHO-OPHEHTHPOBAHHOIO IPOrPaMMHUPOBAHUS

Teopus. Ilapanurma 0OBEKTHO-OPUEHTHUPOBAHHOIO MPOrpaMMUpOBaHUs. OCHOBHBIE KOMIIOHEHTHI
OOII: knacc, 00BbeKT, cBoiicTBa, MeToAbl. Ha3HaueHne oObekTa u ero cunrtakcuc. CosnaHue oObEKTa B
[Tuton. ITapametpsl u MeToabl 00bekTa. KoHCTpyKTOp M AK3eMIuisip kiacca. Jlunamuueckue noins. [lonstue
POJIUTENBCKOTO U JOUYEPHEro Kilacca.

[Mpuniunsr OOIL: HacnenoBaHue, NOAMMOP(U3M, MHKANCYIALUsA. BapuaHThl 1ocTyna K JaHHBIM:
cBOOOJHBIN pexxuM joctyna (public), pexum goctyna protected, pexxum noctyma private. Ileperpyska
OIIepaTOpOB.

[TpaxTuka. Ilpaktnueckas padora 20. «OOII. Co3znanue npocToro Kjiacca.

[Tpaktuyeckas padora 21. «OOII. Co3nanue kiaacca 4ucia ¢ KOHCTPYKTOPOM OT YHCIIa, ONepaTopoM
+=u MmeTosoM get val(), BO3BpaIIaomuM 3HaYSHUE.

[Ipaktuueckas pabora 22. «OOIl. Co3manme kmacca MyQueue odepenu ¢ KOHCTPYKTOPOM IO
YMOJTYAaHUIO U (PYHKLHAMU IO €r0 00paboTKe».

[Tpaktuyeckas padora 23. «OOIl. Co3znanue kiacca Heiipony.

Tema 6. MaTemaTn4ecKHe OCHOBBI HCKYCCTBEHHOI'0 HHTEJLJICKTA

Teopus. Ponp maTematuku B mHporpaMMupoBaHud. JIuHelHas anreOpa: BEKTOPhl U MaTpPHIIbI.

AnreOpandeckoe ¥ TEOMETPHYECKHE OIpeneleHne Bekropa. Ormnepanuy HaJ BEKTOpaMH: CIIOKCHUE,



YMHOXKEHHUE Ha cKaJsip (4Mci0), BeluuTaHue. Boruncnenne anuHel Bekropa. Hopma Bekropa. MHOromepHsbie
BEKTODBI.

OcHOBBI JIMHEIHON anreOpsl: MaTpulbl. lloHsATHE MaTpHIBI, IeMEeHThl MaTpuubl. Onepanuu Haj
3JIEMEHTAaMU MaTpPUILIbL: CJI0KEHUE, BBIUUTAHUE, YMHOKEHHUE, TPAHCIIOHUPOBAHNUE. Y MHO)KEHNE MATPHIIbI HA
BekTop. IIpeoOpazoBaHue IIOCKOCTH. ACCOLMATUBHOCTh YMHOXKEHUs MaTpull. JIucTpuOyTHBHOCTH
yMHOKeHus Matpull. Enuanunas marpuna. HyneBas marpuna. OOpatHas MaTtpuua.

OcCHOBBI MaTEMaTHUYECKOM CTaTUCTUKM M TEOPUU BEPOATHOCTH. MaTcTaTUCTUKA: IIOHATHE,
HazHaueHue, TepmuHoiorus. CinydaiiHas BennuuHa. Pacnipenenenue ciydaiiHol BenuuuHbl. Pacnipenenenus
peanbHBIX CIydyallHbIX BEJIMYMH: IMOHATHE BbIOOPKH. IIOHATHE HE3aBUCUMOCTH CIydallHBIX BEJIMYMH.
HezaBucuMocCTh B aHanu3e JaHHbBIX.

ba3oBbie OHATHS TEOPUH BEPOSTHOCTEH: UCIBITAHUSA M COOBITHS, UCIIBITAHHE WM HKCIIEPUMEHT CO
ciydaiiHbIM ucxonoMm. CBolicTBa BepositHOocTU. llomapHo He3aBucHUMBbIe coObITHs. He3aBHCHMOCTH B
COBOKYITHOCTH.

ITpaktuka. [Ipaktuueckas pabota 24. «Bekropsl. Beruncienue KoopauHaT BEKTOPOBY.

[Tpaktuyeckas padora 25. «BekTopsl. Haxoxmenue yria Mexy BEKTOpaMu.

[TpakTideckas pabota 26. «Bekropsl. HaxoxaeHue BeKTopa, YAOBIECTBOPSIONICTO YCIOBHIOY.

[TpakTtuyeckas pabora 27. «Matpulibl. Beruncinenue npou3BeeHus MaTpUID.

[Tpaktuyeckas pabora 28. «MaTpulisl. BeruricieHue pasHULbI MaTPUID».

[Tpaktuyeckas padora 29. «Teopust BeposaTHocTH. Perenne 3axaqy.

Tema 7. budauorexkn Python nuis1 060padoTku JaHHBIX

Teopusa. bubnmnorexka Numpy s oOpaboTKu 4HMcIOBBIX MaccuBOB. Co3aaHue OJHOMEPHBIX M
MHOTOMEpPHBIX MAacCHBOB, IO3JIEMEHTHBIE ONEpalud C HHUMH, A00aBlIeHHE, OObEIWHEHHE, yIaJeHue M
copTHUpoBKa MaccuBoB. ClailiCMHI MacCHBOB, MHOI'OMEpHBIE MAaCCHBBI, MO3JEMEHTHbIE onepauuu (shape
broadcasting) u orneparuu 1Mo ocsiM (CBOpauMBaHue), K3MEHEHHE (POPMBI MacCCHBA.

Jluneiinas anrebpa ¢ 6udarorexoit Numpy. MHumanu3anus MaTpyll 3Ha4YeHUsIMU U3 paBHOMEPHOTO
pacripenienenusi. OCHOBHbIE MaTeMaTHYECKUE Olepanuu mo paboTe ¢ BEKTOpaMu W MaTpuiiamu B Numpy.
BekTopHO-MaTpu4Has ¥ MaTpUYHO-BEKTOpHas onepanuu. BerpoeHHslt meton T sl TpaHCIIOHUPOBaHUS
MaTpHIL.

bubnuorexka Pandas ans paboThl ¢ TaONWYHBIMM JaHHBIMU. BcTpoeHHBIE THUIBI JaHHBIX Series U
DataFrame. Ha3znauenune meronos .loc, .iloc, head() u npumeps! ux ucnons3oBanus. OyHKLIUA 3arpy3Ku
00bIIKMX HAOOPOB NaHHBIX read_csv, MpuUMepbl UCHoab30BaHusA. MeToasl . shape (Bo3BpaleHne KopTexa
W3 4ucia cTpok u ctonbioB y DataFrame), .columns (Bo3BparieHue KOJUICKIIUN C HA3BAHHUSIMU CTOJIOIIOB),
.info() (mHpopmanus o Bcex crpokax DataFrame). Mnaekcanus 1mo yciaoBUsSM M M3MEHEHHE JAHHBIX B
Tabnunax. Busyanuszanus qaHHbIX ocpeacTBoM TrpadukoB. Buasl rpadguxos. Toueunas nuarpamma (Scatter

plot) wiu auarpamMMa paccesHus KaKk OCHOBHOM HMHCTPYMEHT BHU3YyalM3allMd B MAIIMHHOM OOY4YeHHH U



aHanu3e AaHHbIX. [Ilpumep wucnonb3oBaHus OMOIMOTEKM M aHaldW3a W BHU3yaJdM3allMd JaHHBIX O
naccaxxupax Turanuka (maracer Titanik).

bubmuorekun Mapltlolib u Seaborn mis nmoctpoenust rpaduxoB. Pynkuumu O6ubnuorek. [Ipumep
MCIOJIb30BaHUsI OMOIMOTEK [Tl BU3yalu3alliy JaHHBIX 0 maccaxupax Turanuka (garacet Titanik).

[Tpaktuka. [IpakTuyeckas padora 30. «bubnmmorexka Numpy. O6paboTKka 0THOMEPHBIX MaCCHBOBY.

ITpaktuueckas padota 31. «bubnuoreka Numpy. O6paboTka 1ByMEpHBIX MaCCHBOBY.

[TpakTiaeckast pabora 32. «bubnmoreka Numpy. [lonp3oBatenbckas (GyHKIus aiss oOpabOTKU
OJIHOMEPHBIX MaCCHUBOBY.

[Ipaktnueckas pabora 33. «bubGnmoreka Numpy. Ilomp3oBarenbckas (QyHKIUs 111 00pabOTKH
JIByMEPHBIX MacCHBOB).

[TpakTdeckast pabora 34. «bubnuoreka Numpy u nuHeiHas anreOpa. CkalspHOe TPOU3BEICHUE
BEKTOPOBY.

[TpakTueckas padora 35. «bubnuorexka Numpy u JvHelHas anredpa. YMHOKEHHE KBaJpaTHBIX
MaTpHUI».

[Ipaktuueckas pabora 36. «bubnmoreka Numpy u JnuHeWHas anrebpa. 3agada JUHEUHOU
perpeccumn».

[TpakTuueckast padora 37. «bubnuorexka Numpy u nuHeitHas anrebpa. MarpudyHoe Mpou3BeeHuE,
TPaHCIIOHUPOBAHKE, BRIYUCICHUE OOPATHON MaTPUIIBI».

[Ipaktuyeckas pabora 38. «bubmmorexn Pandas, Mapltlolib u Seaborn. Ananu3 u BU3yaIH3aIus
JTaHHBIX 0 maccaxxupax Turanuka (naracer Titanik)».

Mopayasb 3. MammnHoe o0yuenune kak merogosorusa U

Tema 8. BBeenne B MalinHHOe 00y4yeHne

Teopus. ba3zoeie nonsTus MammHHOro o0yuenus: (MO): 0ObeKTHl U NpU3HAKHU, BBIOOpKA, LieJeBast
nepemenHas. [Ipumeps! npumenenns MO. Tumbl aropuTMOB MallIMHHOTO OOYUYEHUs: MAIIMHHOE 00y4YeHHe
C yduTeJeM, MallMHHOe oOyueHue Oe3 yuuTesds. MallMHHOe OOyYeHUE C YaCTUYHBIM MPUBIICYCHHEM
YUYUTENS, MAllIMHHOE O0ydeHue ¢ nmoAkperienueM. [loctanoBka 3aauu MalTuHHOTO O0y4YeHHS: 00y4YEeHHE C
yuurteneM. [lpencraBneHue NaHHBIX B MallMHHOM oOydeHuu. TaOiuuHble JaHHBIE M THUIIBI MPU3HAKOB.
[Ipu3HnakoBoe omnucaHue oOBEKTOB. UMCIOBBIE, KaTeropuajabHble, OMHApHbIE W MpOYMEe NpPU3HAKU. Bumbl
3anad MO. IlonsTus perpeccuu U kiaccu(uKaluu, UX OTIMYUA U rpaduueckoe mpeacTaBieHue, 00IacTh
MIPUMEHEHHUS.

[IpoGnema mepeoOyuenus. M3MmepeHnne kadecTBa MOJETH MAIIUHHOTO OOydeHUs. DYHKIIMOHAIBI
KauecTBa: MeTpuka, (yHKuus norepb. Kpurepun kadectBa mojeneid. [lepeoOyueHne MHOTOYIEHOB.
Metons! pemienus npobiem ¢ nepeodydenueM. Meton k-Ommkaiimux coceneit (k-nearest neighbors), KNN,
€ro MPenuMyIlecTBa U HEJIOCTaTKHU.

[Taiiruiaiin MamMHHOTO 00y4eHHUs. DTanbl pa3padOTKH MOJENN MallMHHOrO o0ydeHus. /{uarpamma

nalriaifHa, TPUHIAI pa3iefieHus JaHHBIX: oOydwaromias W BamujanumoHHas dactu. OO6paboTka JaHHBIX U



data leakage, mpu3HaKOB M KpOcCC-BaauAaIs ISl MoA00pa runepnapaMmeTpoB Moaenn. O0padoTka TaHHBIX:
BAJIMJAINSA, yJIaJeHUs yTEUYKH W 0O0pabOTKa MPOIYIICHHBIX 3HAY€HUM, 00pabdOTKa KaTeropuaabHbIX W
YUCJICHHBIX IPU3HAKOB.

MeTpukn MammHHOTO O0y4eHus. MeTpukH, ux HazHaueHue. Buasl mMerpuk. OCHOBHBIE METPHKH
perpeccun: MSE, MAE u ux Bapuarnuu; koddpduiment aerepmuHanu. OTInyue METPUKUA OT (QPYHKIIUU
notepb. Metpuku Precision m Recall, nmokaszarens Fl-mepa. OrnieHuBaHMe KadecTBa YIOPSAOYHMBAHHS
rpadukom ROC-AUC. Jloructudeckas ¢pynkmus ommbku Logloss.

[Tpaktuka. [Ipaktudeckas padora 39 «Pemenue 3a1a4 no reme naimian MO»

[Tpaktrueckas padota 40 «Peanmzanus Kiiacca TUHEHHON PErpecCumm.

Tema 9. MaTemaTH4YecKHe OCHOBbI MAIIMHHOTO 00y4YeHUs

Teopus. DOyHKIMM MaTeMaTHYECKOro aHanmm3a. Yucno Difepa W MokazarenbHas (QyHKIUEH.
DkcrnoHeHIMabHas GyHKIuA, ee rpaduk, cBoicTBa. [Ipenens! GyHKIM u mocnenoBaTensHocTel. [lorsaTre
U OCHOBHBIE CBOHMCTBa Jorapudmuueckor ¢yHkiuu, ee rpadux. CoiicTBa (pyHKUHMN: HENPEpHIBHOCTS,
AKCTPEMYMBI, BO3pacTaHue U yObIBaHUE. DKCTPEMYMbI (DYHKIIHIl: ONpeaeneH s, MPUMEPbl IKCTPEMYMOB U
CBOWCTBO MOHOTOHHOCTH (DYHKITHIA.

IIpousBoaHas, rpagMeHT U rpagueHTHas ontuMu3auus. [[oHsATHE MPOM3BOAHON, F€OMETPUUYECKUI
cmbicia. [IpoumsBoanas kak ¢ynknus. [IpousBogHas kommnosunuu (yHKIuN. BeluncieHne mpou3BOAHBIX,
MpaBWJIO MPOU3BOAHONW KoMmmo3uiuu. [IpomsBogHas (GyHKIUH MHOTHMX TMEepeMEHHBIX. ['paaueHT.
I'paguentHas onTumuzanus. AJITOPUTM TPAaJUEHTHOrO CIyCKa JUIsl HAXOXKJIEHUS MUHUMYyMa (QYHKIIHH.
OpnHOoMepHbIN TPaJIMEHTHBIN cITycK Ha s3bike Python.

[TpakTuka. [Ipaktuueckas padora 41 «Pemienue 3aa4 Ha TPAAUSHTHYIO ONITUMU3AIIAIO.

Tema 10. AnropuT™sl perpeccun B 3axayax MO

Teopus. AnroputM MO nuHEWHas perpeccus s aHajdu3a JAaHHBIX: OMpEIeNieHHe W OCHOBHBIC
cBoiictBa. OOyueHrne MoJieNu JIMHEWMHOW PEerpeccuu i OOJBIIEro KOJIMYecTBa Mpu3HaKoB. [IpuMmeHeHme
MOJeNu JHMHEWHON perpeccun u3 Oubnuoteku Python Sklearn k pemieHuro mnpakTHYecKUX 3afad.
Busyanuzanus mogenu. MaTepnperanust Ko3QpQHUIMEHTOB JIUHEHHON perpeccuu.

ANTOpUTM JIOTMCTUYECKOM perpeccuu. JIBymepHast juHeWHas Kiaccuukanus. MHOroMepHbIil
ciny4yail. Beluncinenue BepoATHOCTH KiaccoB. Jlormcruueckass perpeccus. Jlormeruueckass perpeccust B
MaTpUYHOM BHJIE. 3aMUCh KpUTepus KauecTBa. Jloructudeckast pyHKIHS MOTEPb.

[Tpaktuka. [Ipaktudeckas padora 40 «Peanu3zanus kiacca TMHEHHON perpeccun.

[IpakTuueckas padota 42. «Peanuzarus JOTUCTUIECKON perpeccuu ¢ Ly-oerymspusanuein»

Tema 11. Buioop mMogesm MO u metrona oueHkd ee 3PPeKTHBHOCTH B 3aBHCHUMOCTH OT
peliaeMoi 3a1a4u

Teopus. Jlornueckue aaropuTMbl aHaiM3a JaHHBIX. Pemnaromue nepeBbs, yCTpPOHCTBO U oOyueHue
JUIA 3a]aud KJaccupUKaluu. AHAIU3 pelaroniux JepeBbeB. BriOop pemiaroniero mpaBuia B peHlaroieM

nepese. [lepeobyueHre u HeTOOOYUEHHE PEIIAIOIINX JEPEBLEB: MMOCTAHOBKA MPOOJIEMBI; TUIIEpIIapaMeTphl



pemaronux aepeBbeB. [IpenmyiecTBa 1 HEIOCTaTKU PELIAIONINX JIepeBbeB. Pemraromiee nepeBo uist 3a1aun
perpeccuu.

Kommno3umuu anroputMoB. Maes mocTpoeHHs KOMIIO3ULIMM alropuTmoB: mnpuHuun Kowgopce;
skcnepuMeHT ["anpToHa. Barrunr: nmpocroe rosocoBanue; OyTCTpAIM. AJITOPUTM ciiydaitHoro seca. CTEeKUHT:
ujesi CTeKUHra, crocoObl oOyueHus, aHaiu3. bBycTUHT: wuaes anroputrMa, TpaUeHTHBIN OyCTHHT,
MIPEUMYIIECTBA U HEJOCTATKHU.

[Tatiruraiin BeIOOpa mojenu. Pabora ¢ Oubmmorexoit Sklearn (momynm grid search u pipeline).
KonBeliep 00pabOTKH JaHHBIX ¢ IOMOIMIBIO Pa3IMYHBIX MOjeNeii. BeiOop HammydIei MoaeTu MAaluHHOTO
oOyueHus AJi1 KOHKpETHOU 3a1aun. TeXHUKH BbIOOpa rUIeprapaMeTpoB MOJIEIH.

Konkypce! Ha kaggle.com. [Tnardopma st mpoBeneHUs: COpeBHOBAHUM IO MAIMHHOMY OOYYEHHUIO
Kaggle. Jlatacet™ u 3arpy3ka pemiennii Ha iatopmy Kaggle.

[TpakTuka. [Ipaktudeckas padora 43 «lloctpoenue monenn MO mMeToq0oM OMMKAMIIUX COCeAeH U
H3MepeHue e€ KauecTBa C MOMOIIBI0 KPOCC-BATUIAIII.

[TpakTuueckast pabora 44. «O0yueHUuEe KOMIO3UIIUU AITOPUTMOB: CIy4YailHBIA JIEC U TpaJUCHTHBIN

OYCTHHT C TIOMOIIIBIO TOTOBBIX pealln3aluii JaHHBIX Mojeliel B Ounbnrorekax sklearn u catboost.»

Mopayanb 4. HelipoHHble ceTH 1 KOMIIbIOTEPHOE 3peHHne

Tema 12. BBeenue B HeiipOHHbIE CETH.

Teopuss. Ucropus pasButus Heilipocereili. Moneilb HCKyCCTBEHHOro Henpona. Ilepuentpon
Po3enbnarra: momHOTa M CXOAUMOCTh. ANTOPUTM 00YyUeHUsS] HEHPOHHBIX ceTeil. PeKyppeHTHbIE HEeHPOHHBIE
cetu. CBEpTouHble HelpoHHbIE ceTu. PeBomtonus riaybokoro oOydenus. TpaHcopmepsl B 00paboTke
€CTECTBEHHOTO s13bIKa. COBPEMEHHOE Pa3BUTHE HEMPOHHBIX CETEH.

Monens HeiipoHa. @ynkuus curmounbl. OyHkuuu axktuBanuu. OAWH HEWPOH M MOJIHOCBSA3HAS
HEHpOHHast ceTh. MHOTOCIONHBIM NEepLUEenTpoH OO0y4YeHHE MOJIHOCBSI3HBIX HEHPOHHBIX ceTed. 3amaua
pacriozHaBaHMs pykonucHbIX 1HQp. [IpeobpasoBanue BekTopa B mepuentpone. Ilapamerpsl HelpoHHON
cetu. OOyueHue HelpoHHbIX ceTeil. OOydenue mnepuentpoHa. OnTumuzanus QYHKIUH TOTEPb.
CroxacTU4ecKuil TpaJAMEeHTHBIM CIYCK. AHalIM3 IMOJIHOCBSI3HBIX Helpocereidl. CriocoObl perynsipuszaluy B
HEUpOHHBIX ceTsax: ciiou Dropout u Batch Normalization u ux npumenenue. ®@peitmBopku deep learning.
OOyueHnne HeHpOHHBIX ceTell B Onbimorteke rimyookoro ooydenus PyTorch.

IIpaktuka. [Ipaktudeckas pabora 45. «O0ydeHue HelpoHHBIX ceteil B Pytorchy.

Tema 13. TexHo10rMsl KOMIIBIOTEPHOI'0 3pPEHUsI

Teopus. CBepToyHbIE HEMPOCETH: UCTOPHS PA3BUTHS KOMIIBIOTEPHOTO 3peHus. Mctopus passurus
KOMIIBIOTEPHOTO 3peHus, KoHKypc ImageNet. KoMmnbprorepHoe 3peHue 10 HelipoceTei.

VYcrpoiictBo cBepTku. [mcrorpamma opuentupoBaHHbIX rpaguentoB (HOG). Krnaccudukarnus
n3zo0paxenuil. [lonHocBs3HBIE ceTH It 00pabOTKH KapTUHOK. CBEPTOUYHBIE CETH JUIsl 00paOOTKH KapTUHOK.

Ceeptka uzoOpaxkeHus unptpoM. Onepauus cBepTku. CBepTka IBETHBIX H300paxkeHui. [loctpoenue



MPOTOTUIIAa  CBEPTOYHOM  HEWpoceTH.  YCTPOHUCTBO  TOJHOLICHHOM  CBEPTOYHOM  HEUPOCETH.
[TocnenoBarenbHbIE CBEPTOYHBIC CJIOM B 00pabOTKE KapTUHOK. Y CTPOMCTBO CBEPTOUYHON HEUPOHHOU CETH
Ui 3a1a4u knaccudukanun. MHTEprpeTanusi CBepTOYHBIX CIIOCB.

[TapameTpsl B TOJHOCBSI3HOM YacTH CBEPTOYHOM Heipocetu. Pooling B pemeHnn mnpoOieMsl
00JIBIIOTO KOJIMYECTBA ITapaMEeTPOB CBEPTOUHOI HEMPOCETH.

Apxutextypbl CNN. ApxutekTypsl cBepTouHbIX HeipoceTeit: AlexNet; VGG. [Ipobiema 3aTyxaHus
rpaguenToB. Skip Connection. Skip Connection B cBepTouHbIX ciosiX. ApxutekTypsl ResNet, DenseNet.

Transfer Learning: nmepeHoc 3Hanwmii. [Ipumenenue npu oOyuenuu Helipocereil. JlooOydeHue ceru.
3aMopo3Ka ClIoeB mepes] 1000yuYeHUEM.

[Ipaktuka. [IpakTudeckas padota 46. «IlocTpoeHre CBEpTOYHOM HEHPOCETH ISl PEIICHUS 3a7aqd
KJ1accu(UKaum.

[TpakTudeckas pabota 47. «JlooOydeHue HelpoceTr Ha 3aaqy KIacCH(PUKAITUU KaPTUHOK.

KAJIEHJIAPHbIN YUYEBHBIN T'PA®UK
peaiu3anuu J0NOJHUTEIbHOMH 001Iepa3BUBAIOIIEH POrPaMMbI
«CKYCCTBEHHBIN MHTEIUIEKT M MAIIMHHOE 00YYEHUEY

Ha 2023/2024 yu. roa
Ton [ara nauana ara KonunuectBo | KomuuectBo | KonnuecTBo Pexum
oOyueHus 3aHATUN OKOHYaHUS y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
3aHATUN HEJEb JHEen 4acoB
2 pa3a B HEJICJIO
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Kanenpapno-remaTnueckoe njianuposanue, Bapuanr 1 (ocHOBHOI1 ypoBeHb)
Konunuectso ®opma
= 4acoB KOHTPOJIA
2 = dopma =
g = Tema 3aHaTHA = =
S 3 3aHATHS ) c o
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Mopnyas 1. BBeieHne B TeXHOJIOTHIO HCKYCCTBEHHOI0 HHTEJLIEKTa U
OCHOBBI IporpamMmupoBanus Ha Python
1. | 3nakoMcTBO ¢ TexHosoruen NN VYuebHoe 1 1 Tect, onpoc
3aHSTHE
2. | 3nakomcTBO ¢ nipodeccusmu B U VYyeOHoe 1 1 Tect, onpoc
3aHSTHE
3. | Begenue B a3bIk mporpammupoBanus | I[Ipaxtuueckas | O 2
Python. Cpena paspabotku Jupyter Lab. pabora
JuctpubytuB Anaconda
4. | Benenue B SA3BIK NPOrPaMMHPOBAHUSA YyeOHoe 1 1 Tect, onpoc
Python. Ilepemennsie. Opranuszanus 3aHsTHE
Janora




5. | Beenenue B sa3pik nporpammupoBanus | [Ipakrnueckas 2
Python. Opranuzanus quanora pabora
6. | Benenue B S3bIK IIPOrpaMMHUpPOBaHUS VYuebHoe 1 Tecrt, onpoc
Python. OcHoBHBIE CHHTaKCHYECKHE 3aHsTHE
€MHMIIBI U KOHCTPYKIIMH
7. | BBeaenue B A3bIK mOporpammupoBaHus | [IpakTuyeckas 2
Python. JIunelinslii anroputm pabota
8. | Begenue B s3bIKk mporpammupoBaHus | [Ipaxtuueckas 2
Python. YcioBHbI anroputm pabora
9. | Beenenue B s3bIk nporpammupoBanus | [Ipakrnueckas 2
Python. Kackannslii yCIIOBHBIN onieparop pabora
Bcero gacos: 14
nUTOoro 18
Mopnyas 2. Co3nanue aJlropuTMOB HCKYCCTBEHHOI'O
HHTe/UIeKTa Ha Python
10. | Crpoku u nukinsl. Tun string u onepanuu VYuebHoe 1 Tecrt, onpoc
HaJl CTPOKaMH 3aHSTHE
11. | Ctpoku n nukiel. Hukn ¢ mapamerpom u | Ilpaktuueckas 2
YCIIOBUEM pabota
12. | Conucku,  ¢ynkuuu, ¢ainbl.  Tumsl YyeOHoe 1 TecT, onpoc
nauHbIx list u dict 3aHIATHE
13. | Cnucku, dynkuuu, dainsl. Onepanuu co | [Ipaktuyeckas 2
CIIUCKaM# pabora
14. | Cnucku, @ynkuuu, ¢aitnel. Onepanuu ¢ | [Ipaktuyeckas 2
daitnamu pabota
15. | Coucku, ¢byHKIUY, daitnbl. YyeOHoe 1 TecT, onpoc
[Tonb30BaTenbCKue QYHKIHH 3aHSITHE
16. | Cnucku, ¢byHKIUY, daiinbl. | [IpakTuueckas 2
Bo3sBpaimienue J1Ioruyeckux KOHCTaHT B pabota
3aBHCHUMOCTH OT YCJIOBHUS
17. | Cnucku, ¢ynkuuu, ¢ainsl. OoHoBieHue | [IpakTnueckas 2
(byHKIMU TpeoOpa3oBaHUs CTPOKU pabota
18. | OcHOBBI ~ O0BEKTHO-OPUEHTHPOBAHHOTO VYuebHoe 1 Tecrt, ompoc
nporpamMmmupoBanus. Kimaccsl 1 00beKThI 3aHsTHE
19. | OOII. KoHcTpyKTOpPBI VYuyebHoe 1 Tecrt, ompoc
3aHsTHE
20. | OOIIL. Metozsl YyeOHoe 1 Tecr, onpoc
3aHsTHE
21. | OOIL. Ileperpy3ka onepaTopoB IIpaxTueckas 2
pabora
22. | OOII. Co3nanue knacca Helipon IIpaxTueckas 2
pabora
23. | Marematuueckue OCHOBBI YyeOHoe 1 Tecr, onpoc
HCKYCCTBEHHOI'O MHTEJIEKTa. BekTopsl U 3aHsTHE
MaTpPHUIIBI
24. | Marematnueckue ocHOBBI | [IpakTnyeckas 2
HCKYCCTBEHHOI'O MHTEJJIEKTA. pabota
Brruncnenne KoopJInHaT BEKTOPOB
25. | Maremarnueckue ocHOBBHI | [IpakTnueckas 2
HCKYCCTBEHHOI'O MHTEJJIEKTA. pabota
HaxoxeHue yria Mexay BeKToOpaMu
26. | Maremarnueckue ocHOBBI | [IpakTnyeckas 2
HCKYCCTBEHHOT'O MHTEJJIEKTA. pabota




Haxoxxnenue BEKTOPA,
YJIOBJIETBOPSIIOUIETO YCIOBHIO
27. | Marematuueckue ocHoBHI | [IpakTuueckas | 0 2
HCKYCCTBEHHOI'O MHTEJJICKTA. pabota
Boluncienue npon3BeeHUsl MaTpuUIL
28. | Maremaruyeckue ocHOBHI | [IpakTuueckas | 0 2
HCKYCCTBEHHOI'O MHTEJJIEKTA. pabota
Brruncienne pa3Hulilbl MaTpHIl
29. | Maremaruueckue OCHOBBI YyeOHoe 1 1 Tecrt, onpoc
MCKYCCTBEHHOI'O MHTEJUIEKTa. Teopus 3aHsTHE
BEPOATHOCTH
30. | MaremaTnueckue ocHOBHI | [IpakTnueckas | O 2
MCKYCCTBEHHOI'O MHTEJUIEKTAa. 3a/ayil IO pabota
TEOpUHU BEPOSATHOCTH
31. | Maremaruueckue OCHOBBI VYuebHoe 1 1 Tecrt, onpoc
HCKYCCTBEHHOI'O MHTEJJIEKTA. 3aHsTHE
Matematuueckasi CTaTUCTHKA
32. | MaremaTtnueckue ocHOBHI | [IpakTnueckas | 0 2
MCKYCCTBEHHOT'O MHTEJUIEKTa. 3a/1ayil MO pabota
TEOPUHU BEPOSATHOCTH
33. | bubnuoreka Numpy ans o0paboTku YyeOHoe 1 1 TecT, onpoc
YHCJIOBBIX MaCCHBOB 3aHsTHE
34. | bubnuoreka Numpy. Ob6pabortka | [Ipaktuueckas | 0 2
OJIHOMEPHBIX MACCHBOB pabora
35. | bubnuoreka Numpy. Ob6pabortka | [Ipaktuueckas | 0 2
JIBYMEPHBIX MacCHBOB pabota
36. | bubmuoreka Numpy. IToms3oBarennckas | [Ipaktudeckas | 0 2
byHKIMsA A 00paboOTKU OAHOMEPHBIX pabora
MacCHBOB
37. | bubnuoreka Numpy u  JuHeWHas YyeOHoe 1 1 Tecrt, onpoc
anreoOpa. 3aHSITHE
38. | bubnmuoreka Numpy u  suHeiHas | [Ipaktuueckas | O 2
anreOpa. 3agavya TUHEHHON perpeccuu pabora
39. | MarpuuHoe npoussenenue, | IIpaktuueckas | 0 2
TPaHCIIOHUPOBAHUE, BBIUHCIICHHE paboTta
00paTHON MaTPUIIBI
40. | bubmorekn  Pandas, Mapltlolib u VYuebHoe 1 1 TecrT, ompoc
Seaborn. AHanu3 JaHHBIX O MACCAKUPAX 3aHATHE
Turanuka (naracer Titanik)
41. | Asaiin3  pganHbIXx 0 nmaccaxupax | [Ipakrnueckas | O 2
Turanuka (naracer Titanik) pabota
42. | Busyanusanus OaHHbIX O naccaxupax | [Ipakrnueckas | 0 2
Turanuka (naracer Titanik) pabota
Bcero yacos: | 12 54
NTOI'O: 66
Moayasb 3. MamuHHoOe 00y4eHHe KaK MeTO10J10THsI HCKYCCTBEHHOT 0
HHTE/IEKTA
43. | Brenenue B mammnaHOe 00ydenue (MO). VYuebHoe 1 1 TecT, onpoc
Perpeccus u knaccuduxanus 3aHSTHE
44. | Perpeccus u knaccuduxamus ITpaktnueckas | 0 2
pabota
45. | IaiinuiaifH MalIMHHOTO O0YYEeHUS IIpaktnueckas | 0 2
pabota




46. | IToctpoenne wmoxenun MO  wmertonom | I[Ipaktnueckas 2
OJMKANINNUX cocenei pabora
47. | U3mepenne kauectBa monenu MO c | [Ipakruueckas 2
HOMOILBIO KPOCC-BAJIUAALIUU pabota
48. | Iloctpoenne wmoxenu MO  wmertogom | I[Ipaktnueckas 2
OMMKAWIIUX COCeNe M H3MEpeHHe ef pabora
KayecTBa C NOMOIIBIO0 KPOCC-BAJUAALNN
49. | MeTpukd MaIIMHHOTO OOYydYeHHUs: B VYuebHoe 1 Tecrt, onpoc
3ajaue perpeccum, B 3ajgaude 3aHATHE
KJIacCU(UKAIUN
50. | Peanuzanus kinacca quHeHou perpeccun | [IpakTuyeckas 2
pabota
51. | MaTeMatn4eckue OCHOBBI MAIIMHHOTO YuebHOE 1 Tecrt, onpoc
oOyueHus. DyHKUMHM MaTEeMaTUYECKOTO 3aHsTHE
aHaiu3a
52. | Marematudeckue OCHOBBI MamuHHOrO | [Ipaktnueckas 2
oOyuenus. DyHKIMM MaTeMaTUYeCKOIro pabota
aHaJIM3a: ynucio Dijepa, SKCIOHEHTa
53. | MaremaTnueckue OCHOBBI MamuHHOrO | [IpakTHueckas 2
oOyueHus. DyHKUUHM MaTEeMaTUYECKOTO pabota
aHanu3a: Jorapudm, cBoicTBa QyHKIMIMA
54. | MaremMaTtuyeckue OCHOBBI MAalIMHHOIO VY4eOHoe 1 Tect, onpoc
oOyuenust. IlponsBoHas 3aHATHE
55. | Marematuueckue OCHOBbI MamuHHOrO | [IpakTuueckas 2
o0yueHust. Beruucienme npou3BoaHoM pabota
56. | MaremaTnueckue OCHOBBI MamuHHOrO | [IpakTHueckas 2
oOyueHus. ['pagreHTHas ONTUMHU3ALNS pabota
57. | AIrOpuTM I'paIuEHTHOIO CITyCKa [IpakTrueckas 2
pabora
58. | AnropuTMmsl perpeccuu B 3agadyax MO YyeOHoe 1 Tecrt, onpoc
3aHsTHE
59. | Jloructuyeckas perpeccus IIpaxTueckas 2
pabora
60. | Pemaromue nepesbs VYuebHoe 1 Tecrt, ompoc
3aHsTHE
61. | Komno3uuuu aaroputMoB IIpaxTueckas 2
pabora
62. | INaitnnaitn BeIOOpa MoJenN IIpaxTrueckas 2
pabora
Bcero yacos: 34
NTOIO: 40
MopnyJib 4. HelipoHHblIe ceTH 1 KOMIIbIOTEPHOE 3peHHe
63. | Beenenue B HEHUPOHHBIE CETH. VYuebHoe 1 Tecrt, ompoc
HeilipoceTs a5 3anaun kiaccupukanum 3aHATHE
64. | Iloctpoenue HEUPOHHBIX ceTen. VYuebHoe 1 Tecrt, ompoc
Beenenue B 6ubnmoteky Pytorch. 3aHATHE
65. | Obyuenue  HelipoHHBIx  cereid B | [IpakTuueckas 2
6ubmuoreke PyTorch pabota
66. | Perynspuzanys B HEHPOHHBIX CETSIX VYyeOHoe 1 Tect, onpoc
3aHSTHE
67. | lloctpoenne  koHBeilepa  oOyuenus | [Ipaktuueckas 2
Heipocereil ¢ ucnonb3oBanreM PyTorch pabota
68. | TexHONOTHSI KOMITBIOTEPHOTO 3pPEHUS. YuebHOE 1 Tect, onpoc




CBEpTOUYHBIE HEUPOHHBIE CETU 3aHITHE
69. | Pabota ¢ maraceramm wuzoOpakenwit B | [IpakTuueckas | 0 2
PyTorch, IIOCTPOCHUE KJj1acca pabota
CBEPTOYHOM HEUpPOCETU
70. | IlocropeHHUE apXUTEKTYphl CBEPTOUYHBIX VYuebHoe 1 1 Tecrt, onpoc
HeliponHbix cerel. Transfer Learning 3aHsTHE
71. | JooOyueHue HelpoceTn s | [Ipaktuueckas | O 2
KJIaCCU(UKALUN KAPTHHOK pabota
72. | Kimaccudukamms M300paKeHU I Ha | [TpakTuyeckas | O 2
PaKTUKE pabota
Bcero yacoB: | 5 15
NUTOroO: 20
HUTOI'O no nporpamme 144

Cnoco0bl omnpejejeHusi pe3yJbTATHBHOCTH M (OpMBbI NOABeJeHHST HTOrOB peaiM3aluu
NPOrpaMmbl

[Iporpammoii mpeaycMaTpUBalOTCS CIEAYIOIINE BHIbl KOHTPOJIS: NpPEABApPUTENbHBIN (BOIHBIH),
TEKYIIHUH, TPOMEKYTOUHBIH, HTOTOBBIH.

IIpeaBapuTeabHblii KOHTPOJIb MPOBOJUTCS HAa TEPBBIX 3aHATHSAX C LEIbIO  BBISABICHHUS
00pa30BaTENBLHOIO U TBOPUECKOTO YPOBHS O0YYaIOMIUXCA, UX CIOCOOHOCTEH. MOXKeT ObITh OpraHn30BaH B
¢dopme cobece10BaHMS WIIN TECTHPOBAHHUS.

Texkymmii KOHTPOJIb OCYHIECTBIISCTCS JUIsI OOECIICUEHHs OINEPAaTHBHOW OOpAaTHOW CBS3H MEXKIY
npernojaBaTesieM M OOydJaromMMCs, a TaKKe KOPPEKTHPOBKH METOJIOB, CPEACTB M (GopM OOy4YEeHHUs B
IPOLIECCE OCBOCHUS OOYYaIOIIMMHUCS MOIYJIEH, pa3feloB W TEM HporpamMmbl. TeKymuil KOHTPOIb
IPOBOAMTCS B X0J€ PabOTHI ¢ OOYYArOIIMMHUCS, NPU IMPOBEICHUU ayJUTOPHBIX 3aHATUH, a TaKkkKe IpU
OLIEHUBAaHUM CaMOCTOATENbHOM paboThl. MoXeT MNpoBOAUTHCS B (¢GopMe TECTHpPOBAaHHUSA, OIpoca,
BBITTOJIHEHUS TPAKTHYECKONW PaOOTHI.

IIpoMeskyTouHasi aTTecTalMs OCYIIECTBIISICTCS Ui OOECIEUYEHHUS] OICHKH KadyeCTBa OCBOCHHS
00yJaroIUMUCs CTPYKTYPHBIX KOMIIOHEHTOB MPOrpaMMBbl: MOJYJISA, pa3fiena U sBISEeTCS CUCTeMaTHYeCKUM
MEpOonpHusiTHEM B oOpa3oBaTelbHOM Ipouecce. JlaHHas (opMa KOHTpOJS HampaBiieHa Ha BbISBICHUE
3HaHWH, YMEHHI ¥ HAaBBIKOB YYAIIUXCS M OINpeAeIsieT CTENeHb MX YCBOSEMOCTH YYEeOHOTrO MaTepuaia.
[TpomexxyTouHasi aTTecTalysi MOXKET MPOBOIWTHCS KaK Ha OTHENBHBIX 3aHATHSX, TaK M B pPE3ylIbTaTe
HCTOJIb30BAHUSI HAKOMUTEIbHONW CHCTEMBl OLEHHBAHMSA MO PE3y/lbTaTaM TEKYIIEro KOHTPOJIS OCBOCHMS
nporpamMMbl. @OpMBI IPOMEXKYTOUHOM aTTECTALMU; TECTUPOBAHUE, ONPOC, BHIIIOJHEHUS KOHTPOJIBHON W
MPaKTUYECKON pabOTHI.

HroroBasi arrecTanusi OCyIIECTBIISIETCS B KOHIIE Yy4eOHOTO ToJla WIIM NPU 3aBEPIICHHH OOydeHUS
0 TporpaMMe, ¢ IIeJbl0 TPOBEPKM 3HAHWH, YMEHMH M HaBBIKOB 10 0011e00pa3oBaTeIbHOM
o01epa3BuBaroIiell mporpaMMe. B cooTBeTCTBUM ¢ pe3yiabTaTaMd UTOTOBOM aTTECTAllMU OIpeJelIsieTcs,
HACKOJIbKO JIOCTUTHYTHI PE3YJIbTaThl MPOrPaMMBI KaXIbIM YYalIHMCs, TIOJTHOTA BBITOJHEHHS TPOTPAMMBI.

(DOPMBI HUTOTOBOM arTeéCrall, HUTOrOBOC TCCTUPOBAHHUE, BBIITOJTHCHHA HTOTOBOM pa6OTI)I, 3amuTa




WH/MBUIYAIBHOTO WM TPYIIIOBOTO TIPOEKTa B BHAE NYOJWYHOTO BBICTYIUICHHS C JIEMOHCTpAIIHS
MIPOEKTHOM pabOTHI.
Kputepuu oneHky 3HaHW, yMeHHii 1 HABHIKOB MIPH OCBOEHHHU MPOTrPaMMbI NIPUBEIEHbI B
Tabanuel.

Tabmuna 1. Kputepuu onieHuBaHus pe3yabTaTUBHOCTH 00pa30BaTeNbHOM 1A TEIbHOCTH

YpoBeHb
TeopeTHYEeCKUX 3unanun
3HAHUH

Ha utoroBom TecTupoBaHUU OO0YYAIOMIMIACS MOKA3hIBAET HEJOCTATOUHOE
Huzkuit 3HaAHUE  TEopeTHYecKoro  marepuana. OOydaromwuiicss  BiageeT H
HEKOTOPHIMM  KOHKPETHBIMM  3HAHUSMHU. 3HAHUS  BOCHPOU3BOAUT
JIOCJIOBHO U OYKBaJIbHO

Ha wutoroBoM TecTHpoBaHWM OOYyYArOIIMIACS TIOKAa3bIBAET XOpOIIEe
Cpennuit 3HAHUE TEOPETUUYECKOTO MaTepuayia. 3amac 3HAaHWKA O0y4aromerocs C
ONMM3KUH K CcoJepKaHuI0 o0pa3oBaTelabHON mporpamMmbl. HemonHoe
BIIQJICHUE MOHITHUS TEPMUHAMH, 3aKOHAMHU, TEOpHEH

Ha wuroroBom TectupoBaHnu OOYYaIOLIUICS I10Ka3bIBAET OTIMYHOE
Bricokwuit 3HaHHE TeopeTuyeckoro Marepuana. HWHbopmanuoo BOCHPUHUMAET, B
MOHUMAET, yMeeT TNepedopMyIHpOBaTh CBOMMH ClOBamMH. Brianeer
SKCIIEPTHBIM YpPOBHEM 3HAHMI, CIOCOOEH MepeaaBaTh HEO0OXOIUMBbIE
3HAHUS CBEPCTHHUKAM.

YposeHb
NPaKTHYeCKUX CrnenmnanbHble yMeHHUS, HABbIKH.
YMeHHI U HABBIKOB

Huzknii B npaktuyeckoi neATeNbHOCTH OOYYaIOIIUNUCS JOMYCKAEeT CEpbEe3HbIE
omKOKH, c1abo BJIaZIeeT YMEHUSIMU U HaBbIKaMU H

Cpennuii OOyuaromuiics BiajeeT CHelUaJbHBIMI HaBbIKAMHU Ha PENpPOAYKTUBHO-
nojpaxareiabHoM  ypoBHe. IlpakTuyeckoe NpuUMEHEHHE  3HAHUH C
BOILJIONIAETCS B MPOAYKT, TPEOYIOMIMI HE3HAYUTEIHHOU TOPaOOTKH.

Beicoknii OOyuaromuiics crocoOeH MPUMEHUTh YMEHMSI U HaBBIKM JUISl pELICHUS

HECTAaHJAPTHBIX 3aJaHUM WM 3aJaHUK TOBBIILIEHHOM CII0KHOCTH. B
Brageer skcnepTHBIM ypOBHEM, CIIOCOOCH TepenaBaTh HEOOXOIUMBIE
HABBIKA CBEPCTHUKAM.

MarepuanbHO-TeXHHYECKOe o0ecnedeHue

3aHsTHSI TPOXOJAT B KaOMHETe NH()OPMATUKH 00pa30BaTEIILHOTO YUPEKACHHUS.

O06opynoBaHue KOMITBIOTEPHOTO KJIacca:

- paboume MecTa IO KOJUYECTBY OOYYaIOUIIUXCS, OCHAIIEHHbIE MEPCOHAIbHBIMU
KOMIIbIOTEPaMH MJIM HOYTOYKaMu;

- pabodee MecTo MpenogaBaTelis, OCHAIEHHOE EPCOHAIBHBIM KOMIIBIOTEPOM HIIK HOYTOYKOM;

- MarHMTHO-MapKepHas J10CKa;

- KOMIUIEKT Y4e€OHO-METOAWYECKOM JOKyMEHTauuu: pabouass Mporpamma, pas3JaTOUHbIH
MaTepual, 3aJaHus, LUQPPOBBIE KOMIIOHEHTHl Y4e€OHO-METOJIMYECKUX KOMILJIEKCOB (Ipe3eHTalllH,
BUJICOPOJIUKH).

TexHaudeckue cpencTpa 00ydeHuUs:




- JIE€MOHCTPALIMOHHBIN KOMIIJIEKC: MHTEPAKTUBHAS 10CKa (MM 3KpaH), MyJIbTUMEINAIIPOEKTOD,
NEPCOHAIbHBIN KOMIBIOTEP U HOYTOYK;

- JIOKaJIbHAS CETh M 1OCTYH K ceTh MIHTepHeT.

Kabuner nns 3amsartuii coorBercTByer TpeboBanusim Canllun 2.4. 3648-20 «CanurapHo-
SMUJIEMHOJIOTHYECKHEe TpeOOBaHMA K YCTPOMCTBY, COJEPKAHUIO M OpraHu3alMd pexumMa paboThl
00pa3oBaTeNbHBIX OPraHU3aLUI TOTOJIHUTEILHOIO 00pa30BaHUsl JETEN».

MeTtoauyeckoe odecrniedyeHre NPpOrpaMMbl

Oprannsanus 00pa3oBaTe/IbHOM 1A TeJbHOCTH

OO0pa3zoBarenbHbIil Npolecc ocyuiecTBisercss B ouHo (opme. Ilpu oOyueHMHM HCHOIB3YIOTCA
pasnuyHble (POPMBI, METOABI U TEXHOJIOTHH.

Ponp yuurens coctouT B KpaTKOM IO BPEMEHM OOBSICHEHMHM HOBOIO MaTepuaja M IOCTaHOBKE
3aJ1a4M I IPAKTUYECKOIo 33JaHMsl, a 3aTEM KOHCYJIbTUPOBAHUU YYAILUXCSI B IIPOLIECCE €r0 BBINOJIHEHHUS.
[IpakTHyeckue 3a1aHusl BBIIOJIHAKOTCS HAa KOMIIBIOTEPE. Y4YalUMECs MOTYT CaMOCTOATEIBbHO TPEHHPOBATh
HaBBIKM IIPOTPaMMUPOBAHUS, BINOJIHAS 3a/1aHUs, Pa3MELIEHHbBIE B Kypce 110 UCKYCCTBEHHOMY MHTEIUIEKTY

U MamMHHOMY oOy4yeHWiro B pamkax npoekra «MUM  Crapt» Ha miatdpopme Stepjk.org

https://stepik.org/course/125587. [IpoBepka mporpaMMHBIX KOJIOB OCYIIECTBIISIETCS aBTOMATUYECKH.

[TnaHnupyroTCs Caeayroue 3Tarbl OpraHu3aluy 3aHATUS:

- nocmanogka y4ebnozo 3aoanus. KoMIoHEeHThl yueOHOTO 3aJaHusl: XapaKTepUCTUKA 3a/1aHus
(TTaHUpyeMBId  pe3yJbTaT BBIOJHCHUS); MOTHMBAIIMOHHAS 4YacTh; COJCp)KaHWE: YCIOBHS, BOIIPOC;
WHCTPYKIIMS 10 BBITIOJHEHUIO; BPEMs BBIMIOJIHEHUS; 0Opa3ell WM ONMCAHHE OTBETA; KPUTEPHH OICHKH;
METOJIMYECKU KOMMEHTApUA.

- 0esmenbHOCMb  00YUaOWUXCsL N0 €20 GblNOJHeHulo. 3aJaHus MOTYT BBIMOJIHATHCS Kak
WHIVBUAYAIbHO, TaK W B Tpymmax. l[lapHas win TpymmoBas padoTa IMO3BOISIET KKIOMY ydalleMycs
pa3BUBaTh KOMMYHHKATHBHBIC KOMIICTCHIIMM W OCBaWBaTh HOPMBI pabOThI B KOJUICKTHBE. HeoOXxomammo
MOMHHTh, YTO TPHUCBOEHUE 3HAHUN (MIEPEXOJ MX B CO3HAHME) OCYIIECTBISETCA TONBKO TPHU YCIOBUU
HAIW4YUsl BHEIIHEH pedd (TICUXOJOTHYECKUN MeXaHH3M, OOeCIedMBAIONIMi TPUCBOCHHE 3HAHUHU, T.e.
MPHUPAIICHUE CO3HAHUS: BOIPOC - MBICITHh - BHYTPEHHSSI PeUb - BHEIIHSAS pedb). [[03TOMY peKOMEHIyeTcs
OpPTraHHU30BBIBATH JICATEIIBHOCTh OOYYAIOIIUXCS dYepe3 OOCYKICHHE KIFOUEBBIX BOIPOCOB COJICPIKAHUS
YpOKa, B TOM YHCIIE C UCIIOJIb30BAHUEM 3PUTEIBHBIX OTIOP.

- KOHmMpOb npoyecca u cmenenu evinoneHus. [loaBeieHne UTOTOB KaXKJIOTO dTama 3aHsATHS
00yJaroMUMUCs, HAJTUIHEe OOpaTHOW CBS3M Ha KAXKIAOM dTare. TO eCTh BBIMOJTHCHHE KaKIOro yd4eOHOTro
3aJIaHUs TIOJIBEPraeTCs KOHTPOJIIO YUUTENS C IEJbI0 00eCIIeUeHUsT TeKYIIeH KOPPEKIUH MpoIecca YICHHS
KKJOro O0ydYaromerocs. TOJBEIACHHE WTOTa JesATENbHOCTH. KadecTBeHHas MOJOXHUTENbHAs OICHKA
JEeSTeIbHOCTH 00YJaIOIIUXCs CIIOCOOCTBYET (POPMHUPOBAHUIO TOJOKUTEINBHON ydeOHO MOTHBAIUY.

- pegnexcus. VIcnonb30BaHWE CHCTEMBI CAMOKOHTPOJS M B3aUMOKOHTPOJS KakK CpPEJCTB

pednexkcun 1 GopMUPOBAHHUS OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOCH JEATEITLHOCTH.
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- camocmosmenvuas padooma. Hamuume OJOKOB CaMOCTOATENBHOIO IOJYYEHHUsS 3HAHHUH
o0yJaroIuMHUCs B Ipolecce Yy4yeOHO-MO3HABATEIbHONW JAEATENbHOCTH C pa3IMYHBIMH HCTOYHHKAMU
uHpOpMaINH, Cpeld KOTOPBIX BeIyIlee MECTO IPUHAATICKUT pecypcam cetu MHTepHeT.

Kaxknoe ouHOe 3aHATHE CTPOUTCS C YY4E€TOM HMHAMBHUIYAJIBHBIX BO3PACTHBIX, IICUXOJOTMYECKUX U
(bU3M0JI0rNUeCcKUX 0COOEHHOCTEN 00yJarouXcs 1 KOMIIETEHTHOCTHOIO TIOAX0/1a, YTO ONpEAEIseT CUCTEMY
TpeOOBAHUH K 3aHATHUSIM:

Llenenonacanue. llepen o0Oy4yarOIIMMHCS CTaBSITCS KOHKPETHbBIE, JIOCTH)KUMBIE, IIOHSTHBIE,
auarHoctupyemsble 1enu. [1o Bo3MokHOCTH, Li€TenogaraHue OCyIIeCTBISAETCS COBMECTHO € 00Yy4arOIUMUCS
ucxonad u3 chopmynupoBaHHON mpodaembl. OOyuaromuyecss AOJKHBI 3HATh, KaKue KOHKPETHO 3HAaHUS U
YMEHHUSI OHU OCBOAT B IIPOLECCE JAEATEIIBHOCTH Ha 3aHSATHM; OHU JIOJDKHBI 3HaTh U IUIAH JOCTHOKEHUS
IIOCTABJICHHBIX 3a7au.

Momueayus. Yuutensb GOpMHPYET UHTEPEC K MPOLECCY y4eOHOM NEATENbHOCTH U K JOCTHKEHHIO
KOHEYHOro pe3yibTara. O(Q(GEKTUBHBIMU MOTHUBAMM SIBIIIOTCS pPELICHHE aKTyaJbHOM IpoOJIeMbl,
IIPaKTUYeCKasi HalPaBJIEHHOCTb COJCPKAHMUS.

Omobop coodeporcanus. J{nst KaxX10T0 3aHATUS JOKHBI ObITh KAUECTBEHHO OTPa0OTaHbI INIAHUPYEMbIE
pe3yJIbTaThl, ONPEAEICHHbIE IPOrPAMMO, U TOJIBKO 3TH 3HAHUS MOJIBEPraloTcs KOHTpoto. Bes octanbHas
nH(oOpMalKs HOCUT BCIIOMOIaTeNIbHBIM XapakTep U He JOJDKHA CO3/1aBaTh MEPErpy30K U KOHTPOJIUPOBATHCS.
ITpu moxbope yueOHO-TUAAKTUYECKMX MaTEpUAIOB U BBIOOpPE MPUEMOB OpraHM3alllud 00pa3oBaTeNIbHOI
JESTeIbHOCTH HEOOXOAMMO YYHTHIBaTh, YTO MAaKCHUMalbHO 3((EKTUBHO ycBamBaeTcs HWHQOpMaLus,
KOTOpasi:

- ABJISICTCS aKTyalbHOM Juid OOy4aroIlMXcCsl, COIJIacyeTcss ¢ TEeKYIIMMH, OCO3HAaBAaeMbIMU
NOTPeOHOCTAMH U UHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAHUN U HABBIKOB yuYallUXcs;

- MIPOBOAMTCS Yepe3 pa3Hble KaHaJIbl BOCIPUITHS (BU3YyallbHasl, rpaduyueckas, TEKCTOBast);

- ABNseTcs 0a30BOM [UId NPUHATHS pelleHHs, TO ecTh TpedyeT pa3pabOoTKU 3aJaHuil 1o
MPAKTUYECKOMY HCIOJIb30BAHUIO HH(POPMALINY;

- TpaHCIUPYETCs IPYroMy YeJIOBEKY B Ipoliecce BepOaIbHOro 00IEHusI.

Ilpakmuueckas 3uauumocmsv 3HAHUN U  Cnocobo8 OeamenvHOCMuU. YUUTENb TOKa3bIBaeT
0o0yJaroImuMcsi BO3MOKHOCTUM TPUMEHEHHUS OCBaMBAE€MbIX 3HAHMM M YMEHHH B HX TPaKTHUECKOU
JESTEIIBHOCTH.

MeToabl 00pa3oBaTeJIbHOM 1eATEJbHOCTH

[Ipuopurer B paboTe memarora OTHAeTCsl MpHEMaM OIOCPEIOBAHHOTO MEAaroru4eckoro
BO3/ICHCTBUS, HAa MEPBbIM IUIAH BBIIBUTAlOTCS JHWAIOTMYECKHE METOJbl OOIIEHHUS, COBMECTHBIN IMOUCK
UCTHHBI, pPa3BUTHE YEpe3 CO3JaHHE BOCHUTHIBAIOIIMX CUTYyalluil, pa3sHOOOpa3sHyl0 TBOPUYECKYIO
NeSATEeTPHOCTh M B3auMoJielicTBUe. B 0Opa3oBaTelbHOM MpoIecce MO JaHHOW MPOTPaMME HCTOIB3YIOTCS

METOAbI 06yqu1/m, HaIpaBJICHHBIC HA PCIICHUEC O6pa3OBaTeJ'IBHO-BOCHI/ITaTeJ'H)HBIX 3aaau:



- 00BSICHUTEIIbHO-UITIOCTPATUBHBI;

- METOJ TPOOJEMHOTO H3JIOKEHHUS (IMOCTAaHOBKA MPOOJEMBI M PEIICHHE €€ CaMOCTOATEIHLHO
WM TPYNIION);

- MPOEKTHO-UCCIEA0BATEIbCKU;

- HarJsIHBIA: IeMOHCTpalys IUIaKaToB, CXEM, TaOJIUL, TUarpaMm, pOeKTOB;

- UCIOJIb30BAHNE TEXHUYECKUX CPEJICTB;

- IIPOCMOTP BUJEO;

- MIPaKTUYECKUN: IPAKTUYECKUE 3a/1aHuUs;

- aHAJIM3 ¥ pelleHre IPOOIEeMHBIX CUTYaLUi;

- METOJ IIPOBEPKH, OLIEHKU 3HAHUN M HaBBIKOB, MTO3BOJISIOIINN OLEHUTh YCBOCHUE MaTepuaa
Y BHECTU KOPPEKTUPOBKH.

Br16op mMeTo10B 00yueHHs] OCYIIECTBIISICTCSI UCXOMs M3 aHAJIM3a YPOBHS TOTOBHOCTH YYAIIMXCS K
OCBOCHHIO COJEpXAaHUSA MOJYJs, CTEIEHU CIOKHOCTH MaTepuana, Tuna ydyeOHoro 3aHsaTus. Ha BbIOOD
METOI0B 00yU€HHs] 3HAUUTENILHO BIIUSET MEPCOHAIBHBINA COCTaB TPYIIbl, UHAMBUAYaAIbHbIE OCOOEHHOCTH,
BO3MOKHOCTH U 3apOChl 00y4YaroLuXCsl.

®opMbl POBEACHUA 3AHATHI

OcHOBHast opraHM3allMOHHas ¢Gopma OOyueHHs B JONOJHHUTEIbHOM 00pa3oBaHHU — Yy4yeOHOe
3anaTHe. Kpome y4yeOHOro 3aHATUS B JIONOJIHUTEIBHOM OOpa30BaHUM HCHOJB3YeTCs Oo0JbIIOe
pasHooOpa3ue GopM OOydeHHs: IKCKYpCHs, 3aHSITHE-UTpa, CEMHHAp, TpeHHHT u apyrux. Ilogdop dhopm
OpraHM3alyy y4eOHOro 3aHSTHUSI 3aBUCUT OT HAIPABJIEHHOCTH JOINOJHUTENBHON 00I1e00pa3oBaTenbHON
o01epa3BUBaroILEel IPOrpamMMsbl, crieluUKU 3aHATHH, OT npeoli1ajaHus Ha 3aHSATUU TOTO MM MHOTO BUAA
NESTEIBHOCTH.

WuauBuayanbHas ¢popma 00y4eHHs MOJpPa3yMeBAET B3aUMOJICHCTBUE YUUTENSI C OJHUM YYEHHKOM
(peneTuTopCcTBO, THIOTEPCTBO, KOHCYJIbTAMU U T. 1.). B KOMIEKTHBHO-rpynmoBbIX (opmax o0ydeHus
IIKOJIBHUKH pabOoTaloT B IPYIMIAX, CO3/aBAEMbIX Ha PAa3IMUYHBIX OCHOBAX.

®poHTanbHOE 00y4YeHHe MmpenoiaraeT padboTy mejarora cpasy co Bceil Tpynmnoi B €TMHOM TeMIle U
¢ obmumu 3agavamu. KosiekTuBHO-rpynmnoBast ¢opma oOydeHUs OTIMYAETCS OT (POHTAIBHON TEM, UTO
oOyuaroluecs: Kjlacca paccMaTpUBaIOTCs KaK II€JIOCTHBIN KOJUIEKTUB WJIM TPYIIa, KOTOPblE UMEIOT CBOMX
JUJIEPOB U OCOOEHHOCTH B3aUMOJICHCTBHUS.

[Tpu peanu3annu nporpaMmsbl UCTIONB3YIOTCS CIeAyIOINe POPMbI 3aHATHH:

- WHIMBHIyaJIbHAsS paboTa;

- TBOPUYECKUE 3aJIaHUS;

- npakTuyeckas padora;

- AUCKYCCHUA;



- U3y4eHHE M 3aKpeIUIeHHEe HOBOIO MaTepuaja Ha MHTEPAKTUBHOM Jekuuu (Jekuus-Oecena,
JEKIUA-TUCKYCCHS, JIEKIUS ¢ Pa300pOM KOHKPETHBIX CUTyallMi, JIEKLIMs C 3apaHee 3aljJaHupPOBAHHBIMHU
omKrOKaMu, KIS Mpecc-KOH(pepeH1ns, MUHU-JICKIU );

- IBpUCTHYECKas Oecena;

- IIPOCMOTP U 00CYXJICHHE y4EOHBIX BUAEPOIUKOB;

- o0CyXIeHIE u paspelnieHue npo0em («mo3rOoBOM TYPM», [TOIIC-
dopmyna=ITozunus+Ob6ocHoBanue+IIpumep+CrencTaue, «IepeBoO PEIICHUN).

[IpenycmoTpena aucTtaHiMoHHas (opMa HpPOBENEHUS 3aHATHH Hpu momomnu rmiatdopmer Stepik.
JlMCTaHIIMOHHOE B3aMMOJIEHCTBHE MO3BOJISIET MMPOBOAUTE KOHCYJIBTALMHU YUYAIIEroCs IPU CaMOCTOATEIbHOM
pabote noma. Cucrema CeTeBOro B3aUMOJCHCTBHA IMO3BOJIET OOECIEYUTh BO3MOXKHOCTh HENPEPHIBHOTO
0o0y4eHHs B TOM YHUCIIE, JJIS 9acTO OOJCIOIMX IeTel WIIM BCEX JIeTeH B MEPHOJ CE30HHBIX KapaHTHHOB U
TEMIIEpPaTyPHBIX OIPaHUYCHHUIX TOCEIIECHUS 3aHITUH.

KanpoBoe o0ecnieuenue

Peanuzanus nporpamMMbl o0ecriedMBaeTCsl MNEJarorMYecKUMM KajpaMM, HMEIOIIMMHU CpeJHee
npodeccuoHambHOe 00pa3oBaHME WM BbICIIee 0Opa3oBaHUE, COOTBETCTBYIOUIEE HAINPABICHHOCTH
JOTOJTHUTEIBHOM 00111e00pa30BaTeIbHON POTPAMMBI.

[Ipy OTCYTCTBMM IE€AAarorMyeckoro oOpa3oBaHUs — JIONOJIHUTEIBbHOE MPO(ecCHOHATBHOE
nejaroruyeckoe oOpa3oBaHue; JONOJHUTENbHAs IMpodeccHOHalbHas MporpaMMa MOXeT OBITh OCBOEHa
nocjae TpyaoycTpoicTBa. Pexomenayercs oOydeHHE 1O  JOMOJHHUTEIBHBIM  MPOQPECCHOHATHHBIM
porpamMMam 10 TPOQIITIO TearornIecKoi e TeIbHOCTH HE PeXe YeM OJIMH pa3 B TPH roJa.
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https://proglib.io/p/metod-kblizhayshih-sosedey-k-nearest-neighbour-2021-07-19
http://минобрнауки.рф/документы/2974/файл/1543/12.12.29-ФЗ_Об_образовании_
http://dopedu.ru/poslednie-novosti/novie-sanpin-dlya-organizatsiy-dod
http://publication.pravo.gov.ru/Document/View/0001201811300034
http://fgosvo.ru/news/6/3207

8) O pa3BuTHU HCKYCCTBEHHOTO MHTe/IeKTa B Poccuiickoit deneparuu (BMecte ¢ "HanmonamsHoM
CTpaTeruel pa3BUTHS MCKYCCTBEHHOTro MHTeIUIeKkTa Ha nepuona a0 2030 roma"): Yka3z Ilpesuaenra PO ot
10.10.2019 Ne 490 // Koncynprantllntoc [DnexkTpoHHBII pecypc] / URL:
http://www.consultant.ru/document/cons_doc LAW 335184/ (nara oopamenus: 02.08.2023).

9) Konnenmus TEXHOJIOTMYECKOI0 pa3BUTHUS Ha Nepuo/I bife} 2030 rozaa.

http://static.government.ru/media/files/KIJ6 AOOA1KS5t8 AwWI3NFRG6P8OIbBp18F.pdf
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