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Kparkas anHoTanus

JononmuurensHass  oOmieoOpa3oBarenbHas — OOIIepa3BHUBAIONIAs  MPOrpaMMa  TEXHUYECKOM
HanpaBiIeHHOCTH «VICKyCCTBEHHBIM MHTEIUIEKT M MallMHHOE oOyueHuey (nanee - [Iporpamma) HamnpasiieHa
Ha (opMupoBaHHEe UM pPa3BUTHE Yy OOYYAIOIIUXCA TPEACTABICHUS 00 WMCKYCCTBEHHOM WHTEIUICKTE,
IPUHIUIAX €ro paboTbl, MEPCIEKTUBAX pa3BUTHA, a Takke npodeccusmu B obmactu Data Science u
HCKYCCTBEHHOro MHTeJiekTa. OOywasich IO Nporpamme, ydalluecsi CMOTYT OBJIAJeTh HEOOXOIUMBIMHU
U(POBBIMU KOMITETCHIIUSMH, BOCTPEOOBAaHHBIMH B YCIOBUAX HHU(POBOI SIKOHOMHUKH.

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

[IporpaMMa uMeeT NPAKTUKO-OPUEHTHPOBAHHBIA M TNPO(OPUEHTALMOHHBIA XapakTep TaK Kak
HaIpaBjIeHa HA 3HAKOMCTBO YYal[MXCS C MEPCIEKTUBHBIMU M BOCTpeOOBaHHBIMH TpodeccusMu B chepe
00paboTKH OOJIBIIMX aHHBIX HHTEJUIEKTYaJIbHBIMU CHCTEMAMHU.

B nporpamme mpemiaraercs 1Ba BapMaHTa OCBOEHHUS y4e€OHOro MaTepuayla — B BHJE OCHOBHOMN
nporpamMmbl (Moayiu 1-4) WM COBOKYITHOCTH MAaTepUaioB OCHOBHOW (Moaynu 1-4) u TIpoaBHHYTOM
nporpaMMm (MaTepuaibl MOBBIMICHHOW CIOXHOCTH, 5 MOAYJb). JIUTenhbHOCTh 00OydeHus: coctaBisierT 144
yaca B oOoux BapuaHTax. KaneHaapHO-TeMaTHUecKO€ IUIAHUPOBAHHE IPEJICTABICHO B IPOrpaMMme JUIs
000UX BapHAHTOB.

Hcnonp3oBaHue B 00pa3oBaTeIbHOM IPOLIECCE MATEPUAJIOB MOBBIILIEHHON CIIOKHOCTH 110 TEMATUKE
MCKYCCTBEHHOT'O MHTEJUIEKTA U MAIIMHHOTO OOYUYEHHSI TIO3BOJIUT YUUTEII0 00€CIEUNTh JOCTYN yJaluxcs K
CJIO)KHBIM, Y3KOCIELMAIN3UPOBAaHHBIM M HETPUBHAJIBHBIM pa3/ielaM IpPOrpaMMbl, Ipearosararumm
yIIIyOJeHHOE HW3YyYeHHE COJepXaHHUsS NPOrpaMMbl M JOCTYH K  OKOJIONPO(ECCHOHAIBHBIM U
npodeccnoHalbHBIM 3HAHUSIM B paMKax COJEpKaTeIbHO-TEMATUYECKOT0 HAIIPaBJICHUSI IPOTPAMMBI.

IHosicHuTeIbHAA 3aMUCKA

JononuurensHas oOuieoOpa3oBarenbHas —(oOmepasBuBaromas) mnporpamma  «lckyccTBeHHBIH
MHTEJUIEKT M MalldHHOe oOyuyeHHe» pa3paboTaHa B COOTBETCTBHM CO CIEIYIOIIUMH HOPMAaTHUBHO-
MIPaBOBBIMU aKTaMH:

- ®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
n3Mmenenul B @enepanpHbiil 3akoH «O0 obpazoBanuu B Poccuiickoit ®eaepanuuny», Konuenuus pazButus
JOTIOTHUTENRHOTO oOpaszoBanms Aetert 10 2030 roaa (pacmopsikenue [IpaBurensctea PO ot 31 mapta 2022
r. N 678-p).

- [lopsmok  mpUMEHEHHMs  OpraHM3alUsSMH,  OCYUIECTBISIOIIMMHU  00pa30BaTeNbHYIO
JeSITeNIbHOCTD, IEKTPOHHOIO 00y4eHHsl, AUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH MPH pean3aiuu

o0Opa3oBaTeNnbHBIX Iporpamm (rpuka3 Munucrtepcrsa oOpazoBanus 1 Hayku PO ot 23.08.2017 r. Ne 816).



- [lopsimox  opraHu3alMd U OCYLIECTBJICHHUS  OOpa3oBaTeNbHON  AESATENBHOCTH IO
JIOTIOJIHUTEIBHBIM ~ 00111e00pa3oBaTeNIbHBIM ~ IIporpaMMaM  (mpuka3  MHHHCTEPCTBA  IPOCBEIICHUS
Poccuiickoit @eneparuu ot 27 uronst 2022 Ne 629).

- [Topsimoxk opraHuM3allid ¥ OCYLIECTBICHHS OOpa3oBaTEeIbHON ACATEIBHOCTH IMPH CETEBOU
dbopMme peanuzanuu 00pa3zoBaTENbHBIX NMporpaMM (mpuka3 MUHUCTEpCTBAa HAYKH U BBICIIETO 0Opa30BaHUA
P® u Munucrepcta npocsemiennst PO ot 5 aBrycra 2020 r. Ne 882/391).

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

- MeTtoauueckie peKOMEHIAUU 10 MPOSKTUPOBAHUIO JTOMOJHUTEIBHBIX O0IEepa3BUBAIOIINX
nporpaMM (BKJIFOYasi pa3sHOYPOBHEBbIE NMPOTrpaMMbl) (MMMUCbMO MHUHHUCTEPCTBA oOpa3oBaHusi U Hayku P® ot
18.11.2015 ronma Ne 09-3242).

- Mertoanyeckre peKOMeHIauu s cyobekToB Poccuiickoit ®enepauuu mo Bompocam
peaM3allii OCHOBHBIX W JOIMOJIHUTENbHBIX 0011e00pa3oBaTeNbHBIX MpOrpaMMm B ceTeBoil (opme (yTB.
MUHHCTEpCTBOM TpocBenieHus PO 28 utonst 2019 roga Ne MP-81/02BH).

- CaHUTapHO-2MUAEMUOJIOTHIECKNE TPEOOBAaHUSI K OpPTaHU3AIMsIM BOCIUTAHHUS M OOy4YCHHS,
oTapixa W o3nopoBineHus jerel um  momoaexu CII 2.4, 3648-20 (mocraHoBienue ImaBHOrO
rocy1apcTBeHHOro caHuTapHoro Bpada P® ot 28.09.2020 r. Ne 28).

- YcTaB (1monHoe Ha3BaHUE 00Pa30BaATEIBLHOTO YUPEHKICHUS).

- JlokanbHble aKTbhl, pPETIAMEHTUPYIOLUME O00pa30BaTEIbHYIO JESITENHOCTh (Ha3BaHUE

00pa30BaTEIBLHOTO YUPEKICHHS).

Hanpaenennocms npozpammel - TexHudeckas. lIpeaHasHadeHa A HMCIIOJIB30BaHHUS B CHUCTEME
JIOTIOJIHUTENBHOTO  oOpa3oBaHust  gereid. OOydeHue MO MmporpaMme  CO3AAaeT  YCIOBHS  JUId
npoECCHOHATTFHOTO  CaMOOTPEACTICHNs, PA3BUTUS  IMO3HABATEIBHOM aKTUBHOCTH M  TBOPYECKOM
caMmopeanu3anun o0yJaromuxcs.

B ocHOBy mnporpaMMbl 3aJI0)K€H HPUHIUI CHCTEMATHUYHOCTH M IOCJIEAOBATENBbHOCTH 3HAHUM,
KOTOPBIH 3aKITIOYaeTCs] B M3Y4YEHHM y4eOHOrO Marepuajia B I1OCIEIOBATEIBHOCTH, OTPAXKAIOIIEH JIOTHKY
TEXHUYCCKUX HAYK, XOJ TCXHOJOTMYCCKOro mponecca, 3aKOHOMEPHOCTHU q)OpMI/IpOBaHI/IfI TEXHOJOI'NYECKUX
yMEHUI M COOIOZICHNH HaBBIKOB. M3yueHue mocieayromero yueOHOro marepuaia CTpOUThCS Ha OCHOBE
YCBOCHMSI Mpeabiaynero. IIpuHIun cucTeMaTHyHOCTH U MOCIIEA0BAaTEIbHOCTH BOILJIOLIAETCS B CTPYKTYpe
nmporpamMmbl M OpraHu3anuu 06p330BaTeJ'II:HOl"O mnmpomnecca B YaCTH CHUCTEMATUYCCKOTO ITOBTOPCHUA U
00001IeHNsT U3YYEHHOT0 Yy4eOHOro MaTepuaia IMocjie YCBOSHMsS OTIENbHBIX TEM U Pa3fesioB MPOTrpamMMBbl;
MOCTENIEHHOT0 YCJIOKHEHHUS MPAaKTUYECKUX paldoT; AEMOHCTpAallMUd MEXIPEAMETHBIX CBA3€d B peIICHUU
3aJ]a4 UCKYCCTBEHHOT0 MHTEIUIeKTa. [Iporpamma BKiltoyaeT yuyeOHbIi MaTepuall IByX YPOBHEH CIOXKHOCTH —
OCHOBHOTO U MPOJIBUHYTOTO (MaTepHalibl MOBHIIIEHHOTO YPOBHS CJI0KHOCTH). OCHOBHOM YPOBEHb ITO3BOJIUT

COCTaBUTh IEPBUYHOE IOHHUMaHME IPEAMETHON o0jacTu, pa3o0paThCs B Kiaccax pellaeMbIX 3ajad,



UCIOJIb3YEMBIX METOJaxX pelleHus, oO0JacTIX NPUIOKEHUS pe3yabTaToB, IMO3HAKOMUT C  SI3bIKOM
nporpamMmmupoBanus Iluton u ero OubnuMoTekamu, HEOOXOJUMBIMU [UISI CO3JaHHUS HMCKYCCTBEHHOTO
uHTeiekTa. OCBOUTH 3TOT YPOBEHb MOTYT Y4YalllHecsi C HadaJbHbIM YPOBHEM KOMIETEHIUU IO
nH(OpPMATUKE U TPOrpaMMUPOBaHUI0. [IpOIBUHYTEIN YPOBEHB SIBIISETCS MPOJAOIKEHUEM OCHOBHOTO YPOBHSI
U HampaBjeH Ha 3HAKOMCTBO C COBPEMEHHBIMU TEHJECHIUSMHU B c(epe HCKYCCTBEHHOTO WHTEIIEKTa U
MalIMHHOTO OOy4YeHUs, a TaKXKe pelieHHeM NpodeccHoHaANbHBIX 3a7ad Mo 00paboTKe OOJBIINX JAHHBIX.
it ero OCBOCHHSI HEOOXOAMMBI 3HAHWS OCHOBHOTO YpPOBHS IO TporpamMmmupoBaHuto Ha [lutoHe wu
OCHOBHBIX TIOHSTHUN B TEXHOJIOTMH UCKYCCTBEHHBINM HHTEIICKT U MAIIMHHOE 0Oy4YeHUE.

Axmyanbhocmp TPOTrpaMMbl OOYCIIOBJIEHA TI€PEYHEM MPUOPUTETOB M TMEPCHEKTUB HAy4HO-
TEXHOJIOTMYecKoro pasButus Poccuiickont @enepaunu, mnepeyucieHHblx B (CTpaTernd Hay4HO-
TEXHOJIOTUYECKOoro pa3Butus Poccuiickoit deneparinu, rie Co31aHue CUCTEM 00paboTKH OOJBITNX 00HEMOB
JAHHBIX, MAaIIMHHOTO OOYYEHHMS M MCKYCCTBEHHOIO HWHTEUIEKTa HA3BaHO B YHUCIE MPUOPUTETHBIX
HaIpaBlIEHUH HAYYHO-TEXHOJIOTMUECKOTo pa3BuTHs Poccuiickoit denepanuu Ha 6mmxaiimue 10-15 ner.

[Iporpamma HaieneHa Ha pellIeHHE 3ajad, onpefesieHHbIX B CTpaTeruu pa3BUTHUs BOCIUTAHUSA B
Poccuiickoit denepannu Ha nepuox a0 2025 roga ot 29 mast 2015 r. Ne996-p., HanpaBiIeHHBIX Ha TPYI0BOE
BOCIIUTaHHE M MNPOo(ecCHOHATLHOE CaMOOIPEICICHHE pPeaTu3yeMoe TIOCPEACTBOM  COACHCTBHS
npodeccnoHabHOMY CaMOOIIpPEAeNICHUI0, MPUOOIICHUS JAeTel K COIMAIbHO 3HAYMMOU NEATEIbHOCTH IS
OCMBICIIEHHOTO BbIOOpa mpodeccuu. Coaep:kaHue MporpaMMbl CIIOCOOCTBYET (OpMUPOBaHUIO IUGPOBOH,
TEXHUYECKOH M TEXHOJOTHYECKOW IPaMOTHOCTH OOYYArOIIMXCS, & TAaK)Ke IMO3BOJISCT yYaIIUMCS IOJTYIHUTh
MIPEJICTABJICHUE O 3HAYMMOCTH MAIIMHHOTO OOYYEHHUS U MCKYCCTBEHHOTO MHTEIUICKTa B COBPEMEHHOM MHUPE
U ¢ 0co0EHHOCTIMHU MPO(ecCHOHANBHOM 1eATEeTbHOCTH B 3TUX HANPABICHUSIX.

Hoeu3na nporpaMMmbl COCTOMT B TOM, YTO OHa pa3zpaboTaHa C y4eTOM KOMIIJIEKCHOTO TOJX0Ja,
00BEIUHSAIONIETO OCHOBHBIE 3HAHUSI U HABBIKH, KOTOPHIE HEOOXOAMMBI CIECHHAIUCTY B cepe oOpaboTku
OONBIIUX MAaHHBIX: s3bIK Python, maremaTuky mjis aHaiv3a JaHHBIX, AJITOPUTMBI U METOAbl MAIIMHHOTO
o0OyueHusi, COBpEMEHHbBIE HEHPOCETEBBIEC APXUTEKTYPHI.

Omauuumenvnaa 0co0eHHOCMb TPOTPAMMBl 3aKIIOYAETCAd B JICITEIIBHOCTHOM MOAXOAE K
OOy4YEeHHIO W TPAKTUKO-OPUEHTHUPOBAHHOCTHIO. JlesSTENHbHOCTHBIM MOAXOJ] PEATH3yeTCsl B OpraHU3aIlu
3aHATHI C WCIOJb30BAHUEM AKTUBHOW CaMOCTOSITEJIbHOW IMO3HABATENIBHOM JEATEIIBHOCTH IIKOJbHHUKA IO
OCBOGHHUIO y4eOHOro marepuana. I[IpakTHKO-OPHMEHTHPOBAHHOCTH MPOTPaMMbI OOYCIOBIEHA OOIBIINM
KOJMYECTBOM 3aJaHUii, HamNpaBlIEHHBIX Ha (QOPMHUPOBAHUE MPAKTUUYECKHX YMEHHH U HaBBHIKOB B
npoeCCHOHAIBPHON JIeATeTLHOCTH crienuanucta ¢ chepe VICKyCCTBEHHBIH WHTEUIEKT W MAalIUHHOE
oOydyeHWe, a 4YacTh 3aJaHUN MPOTPAMMBI  SBJISIIOTCS  HMCCIIEIOBAaTEILCKUMH MHHH — TIPOSKTaMH,
OPUEHTHPOBAHHBIMU Ha CO3JaHUE KOHKPETHOTO NEPCOHATIBLHOTO MPOIYKTA.

OCHOBHBIMU JTUJAKTUYECKUMU MPUHIUIIAMUA MPOTPAMMBI SIBISIFOTCS JOCTYIMHOCTh U HArJSAHOCTb,
MOCJIEIOBAaTEILHOCTh M CHCTEMAaTUYHOCTh oOOydeHmsi.  [Iporpamma OCHOBBIBA€TCSI Ha JOCTYITHOCTH

MaTepuaiga M MOCTPOeHa MO MPHUHIUIY «OT MPOCTOro K ciaokHOMYy». OOydaromuecss MpoXoJsiT MyTh OT



MPOCTOrO0 K CIIOKHOMY, C YY4€TOM BO3BpaTa K MPOHICHHOMY MaTepualy Ha HOBOM, Oojiee CI0KHOM
TBOpUECKOM ypoBHe. Temaruka 3aHATUH pa3HOOOpa3Ha, YTO CHOCOOCTBYET TBOPYECKOMY Pa3BUTHUIO U
camopeanu3zauuud. OOyueHHe CTPOMTCS TakKUM 00pa3oM, YTOObI ydalluecs YCHEIIHO YCBOWIM NPUEMbI
paboTel B cpene mporpaMMupoBanus [IUTOH, HAYYUITUCH YUTATh M MIOHUMATh aTOPUTMBI VICKYCCTBEHHBIH
MHTEJUJIEKT U MallliHHOEe 00Yy4YeHHe, a 3aTeM M CO3/1aBaTh CBOM JJISl PEUICHUS MPaKTUYECKUX 3aaad. Takum
o0pa3oM mocTeneHHo (GopMHUpyeTcs cUcTeMa CHEUAIbHBIX HABBIKOB U YMEHHH, GOpMUpPYETCs] UHTEpec K
TBOPUYECTBY U CAMOCTOSITEIILHOHN padore.

Ileoazozuueckan yenecoodpaznocms NPOrpaMMbl COCTOUT B BO3MOKHOCTH PEaTU3alUM YIAIIUMHCS
UX HHTEepecoB B cdepe HHYOPMAIMOHHBIX TEXHOJOTUH IO CO3JAaHUI0 IPOEKTOB HMCKYCCTBEHHOTO
MHTEJJIEKTa ¥ MAIIUHHOTO OOYYeHHUs, a MOJyYeHHbIC 3HAHUSI, YMEHUS ¥ HaBBIKM MOTYT OBITh HAaIlPaBJICHBI
Ha X CaMOOIMPE/IEIICHHUE.

B mporecce peanmzanmuy MporpaMMbl ydamidecs 3HAKOMATCS C COBPEMEHHBIMH TEXHOJOTHSMU
00pabOTKK OOJBIIMX MACCHBOB JIaHHBIX, a TAKXKE Pa3BUBAIOT MPAKTUYECKUE HABBIKK, B TOM YHUCJIE HABBIK
MMOCTAHOBKH MBICIIEHHOTO SKCIIEPUMEHTA.

Lenv npocpammer: GopMHUpPOBaHHUE Yy OOYYAIONIUXCS KOMIIETEHIIUN, MO3BOJISIONIMX HCIOJIb30BaTh
COBpEMEHHBIC MPOTPAMMHBIC CPEICTBA W ANTOPUTMBI JUISI aBTOMATHU3alMKd pPabOYHMX IPOILECCOB TIO
s dexTrBHON 00pabOTKE OONBIINX MACCUBOB JAHHBIX MHTEJIEKTYAIbHBIMU CHCTEMaMHU.

3aoauu npozpammot

Obyuarowue:

- (dhopMUpOBaHHE TIPEACTABICHUH O TEXHOJOTHMH MCKYCCTBCHHOT'O MHTEJUICKTa M €ro MECTe B
COBpPEMEHHOI 00I1IECTBE;

- (hopMUpOBaHNE HABBIKOB JIOTUYECKOTO MBIIUIEHUS, HEOOXOIUMOT0 sl MpodeccnoHanbHOM
NESTETLHOCTH B COBPEMEHHOM OOIIIECTBE;

- (dhopMHupoBaHHE KOMIIETCHIIMI B cepe MaTeMaTHYECKOTOo aHalIn3a W JIMHEWHOW anreOphl,
HEO0OXOIMMBIX JJIsl aHAIIM3a JAHHBIX;

- O3HAKOMIJICHHE YYaIl[UXCsl C aNTOPUTMaMHU M MOJENSMH HMCKYCCTBEHHOTO WHTEJUIEKTa s
pelIeHHUs 33a/1a4 MaITMHHOTO OOYYEHHUS CPEJICTBAMU sI3bIKA MTporpaMMupoBanus [IuToH;

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

- Pazsusarouue:

- pa3BHTHE WHTEpeca K WHPOPMATHKEe W HH(POPMAIIMOHHBIM TEXHOJOTHSAM, U, B YaCTHOCTH, K
TEXHOJIOTUU HCKYCCTBEHHBIM HHTEJUICKT U MAIIMHHOE 00YJYCHHE;

- MOTHBHUPOBAHUE K U3YUEHHUIO HAYK €CTECTBEHHOHAYYHOTO IIUKIA: PU3NKH, UHHOPMATUKU

- (mporpamMMHpOBaHUE W aBTOMATH3WPOBAHHBIE CUCTEMBI MTPABJICHHUS) 1 MATEMAaTHKH;

- pa3BuTHE OOPA3HOr0, AITOPUTMHUYECKOTO W MATEMATHYCCKOTO MBIIICHUS, JIOTHYSCKUX

CHOCOOHOCTEN ydanmxcs;



- pa3BUTHE YMEHHUS TIIOCTAaHOBKM TEXHMYECKOM 3amgaun, cOopa M W3ydeHHS HYKHOU
uHpOpMAINY, YMEHHE HAXOJUTh KOHKPETHOE PEIICHNE 3a/1a4l U OCYIIECTBIISATh CBOW TBOPUYECKUI 3aMBICEIT;

- pa3BUTHE CIOCOOHOCTH K CAMOCTOSITEIILHOM paboTe;

BocnumamenvHvie:

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

- BOCIIMTAaHUC MHTCPLCCA K YUCHUIO,

(dhopMHpOBaHHE TBOPUYECKOTO MOIX0a K MOCTABJICHHOH 3a/1a4¢;

- BOCIUTAaHME MOTHUBALIMM YyYalIUXCS K HM300peTaTeibCTBY, CO3/aHUI0 COOCTBEHHBIX
MIPOrPaMMHBIX MTPOJYKTOB;

- (hopMUpOBaHHE TIPEICTABICHHS O TOM, YTO OOJIBITUHCTBO 33/1a4 UMEIOT HECKOJIBKO PEIICHUIN

- dbopmupoBanre TPOPECCHOHATHHOTO CAMOOMPECIICHUs, TNPUOOIICHHE K COIUAIBHO
3HAYUMOM JESATEIBHOCTH ISl OCMBICIICHHOT'O BEIOOpaA Mpodeccuu.

Bo3pacm oemeit, yuacmeyrouux 6 peanuzayuu npozpammel: 14-18 ner.

[TompocTKOBBIN  BO3pacT XapaKTePU3yeTCs 3HAYMTEIBHBIMH 3aTPYAHCHHSMH B  YCBOCHHH
TEOPETUYECKNX, AOCTPAKTHBIX 3HAHWH, CIMOCOOHOCTh K aOCTPAaKTHOMY MBIIUICHUIO Y JE€TEH TOJIBKO
dbopMupyercs, epexo]; 0T KOHKPETHOro K aOCTpakTHOMY MBIIUICHHUIO MOXET JUIMThCA ¢ 5 Mo § Kiacce,
MO3TOMY BHU3YyalM3alls CIOXKHBIX TIPOIECCOB 3HAYUTENBHO YIPOIIAET BOCIPUSATHE MaTepHaia Hu
CIOCOOCTBYET €ro JIydlieMy yCBOeHHIO. [lepexoHbIil epruoa OT AETCTBA K B3POCIOCTH XapaKTePU3yeTCs
MEPECTPOUKON OpraHW3Ma, CaMOOIPEICICHHEM CBOCTO MECTa B OKPYXKAIOIIEM MHpPE, Pa3BUTHEM
MpeIMETHBIX U METAalpeIMETHBIX KOMIIETeHIIMH, HHTepecoB. B crTapiieM IMIKOJIBHOM BO3pacTe
3aKJIaJIBIBAIOTCSI OCHOBBI MOPAIBHBIX M COLMAIbHBIX YCTAHOBOK JHUYHOCTU. JIJIs YCHEIIHOTO Yy4YeHUs
TPeOYIOTCS  MEepecTpOiiKa IMO3HABATEIBHOW JICATEIHHOCTH, HOBBIC CIIOCOOBI YCBOCHHS 3HAHUH,
CaMOCTOSITENTLHOCTD. [IpOSIBIIIETCSI CKIIOHHOCTH apTyMEHTHPOBATH CYXKJICHHUS, ACJIaTh BBIBO/IBI.

Jns neteit crapmiero Bo3pacTa XapaKTepHO CJIOBECHO-JIOTHUYECKOEe MbIIUIeHne. Bemymei
JeSITeIbHOCThIO 2TOTO BO3pacTa SIBJISETCS OOIIEHHWE CO CBEPCTHHKAMH, C TearoraMi, POJIUTEISIMH Ha
OCHOBE  ONPENCICHHBIX MOPAJIbHO-ITHYECKHX HOPM, HPABCTBEHHBIX YCTAHOBOK, (HOpMHpYeTCs
MPEJICTABICHAE O COOCTBEHHOW JIMYHOCTH, CO3JAIOTCS MPEANOCHUIKK IS ITOCTAHOBKH HOBBIX 3aj1ad,
MOTHBAIINH K JlaTbHEHIell COOCTBEHHON TBOPYECKOM JEATENbHOCTH.

OOyyeHne 1O TporpaMMme pemaeT CIAeAYIOIUe 3a/Jayd: O3HAKOMJICHHE OOy4arouuxcs C
TEXHOJIOTHUSIMU 00pa0OTKH OOJIBIIMX MAacCHBOB JaHHBIX, & TAK)KE PA3BUTHE MPAKTUYCCKUX HABBIKOB, B TOM
YHCJie HaBbIKa ITOCTAHOBKHM MBICJICHHOTO JKCIICPUMEHTA; TOOYKICHHE JeTeld K CaMOCTOSITeILHOM
JesTeNbHOCTH; ((OPMHUPOBAHHE aHATUTHYECKOTO, A0CTPAKTHOTO U TBOPYECKOTO MBIIILIICHUS.

Cpoku peanuzayuu: nporpaMma paccuntana Ha 1 roa, oobeM yacoB Ha 144, u3 pacueta 4 y4yeOHBIX
gaca B HEJEI0. 3a4lCIICHHWE JeTed MPOM3BOJUTCSA B Hadalle ydeOHOro rojia Mociie IpeIBapUTEIIbHOM

JTMArHOCTUKHU OOyJaromIeTrocs: U cO0eceI0BaHUsI C HUM.



Dopmol 00yuenusa no npozpamme: OYHas, OUHAS C IPUMEHEHUEM JUCTAHIMOHHBIX TEXHOJIOTHUH.

Dopma opzanuzayuu O0eamenbHocmu: TPYIIIOBAsl, IPU peATU3alUd TPOrPAMMBI C IPUMEHEHHEM
JTUCTAHIIMOHHBIX TEXHOJIOTHH — MePCOHANbHAS, MAaTePUAIIBI Kypca pa3MeElIeHbl B BUPTYalbHOU 00ydaromnieit
cpene.

Pesicum 3anamuii: 2 pa3a B HeJIeJIO 10 2 aKaJIeMUUYECKUX Yaca.

JmuTenbHOCTh OJTHOTO 3aHATHS — 45 MUHYT.

Hanonnsemocme yueonwix zpynn: ot 15 4enoBex B rpymiie.

IInanupyemsle pe3yJibTaThl 0CBOCHHS IPOTPAMMBbI

JIM4HOCTHBIE pe3yabTaThl OCBOEHMsS MNporpamMmbl «VICKYCCTBEHHBIM WHTEIUIEKT W MAallUHHOE
00y4eHHEe» OTPaXKArOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI CHCTEMON MO3UTHBHBIX IIEHHOCTHBIX
OpUEHTALMM M pacIIMpEHHUE OIbITA JEATEIbHOCTH Ha €€ OCHOBE M B IIPOLIECCE pEaM3allMd OCHOBHBIX
HampaBJICHUH BOCIUTATEIbHON JEeSITEIbHOCTH, B TOM UUCIIE B YACTH YEHHOCMU HAYYHO20 NO3HAHUSL

- OpHEHTAlUsl B JIEATENPHOCTH Ha COBPEMEHHYIO CHUCTEMY HayYHBIX IpeJICTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4EJIOBEKa, MPUPOJbI M OOIIECTBA, B3aUMOCBS3SAX YEJIOBEKA C
MPUPOIHOMN U COILMATILHOM CPENOi;

- OBJIQ/ICHUE OCHOBHBIMM HaBBIKAMM MCCIIEJJOBATEIbCKOM JEATENbHOCTH, YCTAaHOBKAa Ha
OCMBICJIEHHE OIbITa, HAOJIIOJICHHUH, IMOCTYNIKOB M CTPEMJIEHHE COBEPLICHCTBOBaTb IYTH JOCTHIKEHHS
MHUBUAYAJIBHOTO M KOJUIEKTUBHOTO 0J1aronoiaydusl.

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

- OCBOCHHME OOYyYaroIIMMHUCS  COLMAJbHOIO  OIBITA, OCHOBHBIX COLMAJbHBIX  pOJIEH,
COOTBETCTBYIOLIMX BEIYyLIEH AEATENbHOCTH BO3pacTa, HOPM U IMpaBUJ OOIIECTBEHHOIO MOBeIEHHs, (OopM
COLIMAJIbHOW JKM3HM B TPYyNNax U COOOIIECTBAX, BKIIOYash CEMbIO, TPYIIBL, CHOPMHUPOBAHHBIE IO
npodeccuoHaNbHOM AESITETbHOCTH, a TAKXKE B paMKaxX COLIMAJIbHOTO B3aUMOJAEUCTBUS C JIIOJABMU U3 JIpYroi
KYJIbTYPHOU CpEBI;

- CMOCOOHOCTh  OOy4aroIMXCsl BO B3aMMOAEHUCTBHMM B  YCJIOBUSAX HEONPEIENCHHOCTH,
OTKPBITOCTD OIBITY ¥ 3HAHUSIM JIPYTHX;

- CIIOCOOHOCTh JI€HCTBOBAaTh B YCJIOBUSX HEONPEIEICHHOCTH, IOBBIIIATh YPOBEHb CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACSITEIBbHOCTb, B TOM YHCJIE€ YMEHUE YUHUThCA Yy APYTHX JIOACH,
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 ABJIECHUSAX, B TOM UHCIE
paHee He U3BECTHBIX, 0CO3HABATh JE(UIIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE
pa3BUTHE;

- YMEHHE pAclo3HaBaTb KOHKPETHbIE MpPHUMEpPhl MOHSTHUS IO XapaKTEPHBIM IPHU3HAKAM,

BBIIIOJHATE OII€pallid B COOTBETCTBHM C OHNPECACICHUEM H HpOCTeI\/’IIHI/IMI/I CBOMCTBaAMH IIOHATHA,



KOHKPETH3UPOBaTh TOHATHE MPUMEpPaMH, MCIOJIb30BaTh TOHITHE M €r0 CBOWCTBA MPU PEIICHHH 3a7ad
(omepupoBaTh MOHATHSAMH), a TAK)KE ONMEPUPOBATH TEPMUHAMHU U TIPEACTABJICHUSIMHU B 00JACTH KOHIEIIAN
YCTOMYMBOI'O pa3BUTUS,

- (GhopMyIIMpOBaTh U OIEHUBATh PUCKH M MOCIEICTBUS, (POPMUPOBATH OMBIT, YMETh HAXOIHUTh
MMO3UTUBHOE B TIPOU3OMIEAIICH CUTYaIUH;

- OBITH TOTOBBIM JICHCTBOBATh B OTCYTCTBHE TapaHTUN ycriexa.

MeTtanpeaMeTHble pPe3ylbTaThl OCBOCHUS MpOrpamMmbl «MCKYCCTBEHHBIM WHTEIUIEKT W MAalIHHHOE
oOydeHHe» OTpaXkalOT OBIAJACHHUE YYALIUMUCS  VHUBEPCATbHBIMU  YYEOHbIMU  NO3HABAMENbHbIMU
oeucmeusmi.

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

- BBISIBJISTH M XapaKTePU30BaTh CYIIICCTBCHHBIE TIPU3HAKU OOHEKTOB (SIBIICHUH );

- yCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS Ui OOOOIICHHS U
CpaBHEHUs, KPUTCPUHU TIPOBOJUMOTO aHAIH3A;

- C Y4YeTOM TPEIONKEHHOW 3aJauyd BBISBIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHUS B
paccMaTpuBaeMbIX (aKkTax, JAaHHBIX H HAOJFOICHUSX;

- npeyiaraTb KPUTSPUH JIISL BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPCUHIA;

- BBIABIIATh JeUIUThl WH(GOPMAIIUHU, JNAHHBIX, HEOOXOAUMBIX JJI PEIICHHS IOCTaBICHHOMN
3a7a4u;

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

- JIeNIaTh BBIBOJBI C WCIIOJIE30BAHUEM JICIYKTUBHBIX M HWHIYKTHBHBIX YMO3aKIIFOUCHUH,
YMO3aKJIIOUEHUH IO aHAIOTHH, (POPMYJIUPOBATh TUIIOTE3BI O B3aUMOCBS3SX;

- CaMOCTOSITENTLHO BBIOMpaTh CHOco0 perieHus y4eOHON 3amaun (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUS, BHIOWpATh HaWOOJee TMOAXOASINNA C YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPHUTEPHUEB);

2) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- OLICHWBAaTh HA TMPUMEHUMOCTb W JOCTOBEPHOCTh HWH(MOpMALUU, TOIYYEHHOH B XOe
HCCIIeIOBaHUS (IKCIIEPUMEHTA);

- CaMOCTOSITENTLHO (POpMYyITUPOBaThH OOOOIMICHUS W BBIBOJBI IO pPE3yIbTaTaM IPOBEICHHOTO
HAONIO/IEHUs, OMBITA, HMCCIEAOBAHUS, BJIAJE€Th HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH IOJYYEHHBIX
BBIBOJIOB 1 0OOOIIEHUIH;

- MTPOTHO3MPOBATh BO3MOXKHOE JTAIbHEHIIIEe Pa3BUTHE MTPOIIECCOB, COOBITUN M MX ITOCIIEICTBUS
B QHAJIOTUYIHBIX WJIM CXOJHBIX CHUTYAIUSIX, BBIIBUTATH MIPEITOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSIX
U KOHTEKCTax;

3) pabota ¢ uadpopmanueit:



- OPUMEHATh Pa3IMYHble METObl, MHCTPYMEHTBI M 3alpoChl MpPHU MOMCKE M OTOOpE
MHGOpPMALlMM WIM JAaHHBIX M3 MCTOYHMKOB C Y4Y€TOM IPEAJIOKEHHON y4eOHOM 3afaud M 3aJaHHbIX
KpPUTEPHEB;

- BBIOMpPATh, AaHAJM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH HH(GOPMAIIHIO
pa3UYHbIX BUAOB U (POPM IPEICTABICHNUS;

- HaXOJUTh CXOJHbIE APTYMEHTH! (MOATBEP)KIAIOIIME WM OINPOBEPrarole OJHY U Ty Ke
UJICI0, BEPCHUIO) B a3 IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;

- CaMOCTOSITENIPHO ~ BBHIOMpaTh ONTHMAJIbHYIO (opMy mpeacraBieHuss HHGPOPMAIUH H
WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, IuarpaMMaMH, WHOW Tpapukod MU HX
KOMOMHAIMSIMH;

- OLICHUBATh HAJECKHOCTh HMH(POPMAIMU IO KPUTEPUSM, MPEATOKCHHBIM I€JaroruaecKum
pabOTHHUKOM MM C(HOPMYITHPOBAHHBIM CAMOCTOSATENIBHO;

- 3¢ dEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATH HH(POPMALHUIO.

OBnajeHue yHugepcantbHbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCBUAMU.

1) oOuienue:

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

- [IOHMMaTh HaMEpPEHUs JPYIHX, MPOSBIATh YBAXKHUTEIbHOE OTHOLIEHHE K COOECeHUKY U B
KOPPEKTHOH Gopme GOopMyITHPOBATH CBOU BO3PAKECHUS;

- B X0/ AMaiora u (Win) TUCKYCCHH 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/IaeMOW TEMbI U
BBICKa3bIBaTh UJIEH, HAIIEJICHHbIC HA PEIICHUE 3a/1a41 U MOJIepKaHue 0J1aroXKenaTebHOCTH OOIIEHUS;

- COIIOCTABJIATh CBOM CYXKJCHMS C CYXKIECHUSAMH JIPYTUX YYaCTHUKOB JIuaiiora, 0OHapyXUBaTh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

2) coBMeCTHas JeSTebHOCTD:

- MOHMMaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHONH M HMHAMBHIyalbHON paboTHl HpHU
pelIeHNH KOHKPETHOM mpoGsieMbl, OOOCHOBBIBATH HEOOXOAWMOCTh HPHUMEHEHHs TPYNNOBBIX (opMm
B3aWMO/ICVCTBUS P PEIICHUU TOCTABJICHHON 3a1a4u;

- yMeTh 0000maTh MHEHHS HECKOJIBKUX JIIOJIEH, TPOSBISATH TOTOBHOCTH PYKOBOIUTH,
BBINOJIHATH MOPYYEHUS, TOTUMHATHCS;

- OLIEHUBAaTh KayecTBO CBOEr0 BKJAJa B OOIIMH NMPOAYKT MO KPUTEPHSM, CAMOCTOSTEIHHO
cOpMYITHPOBaHHBIM YYaCTHUKaMHU B3aUMOJICHCTBUS;

- CpaBHUBATh pE3yJAbTATHl C HWCXOMHOW 3amavyell W BKJIAM KaXIOTr0 WiIeHAa KOMaHIBI B
JOCTHI)KEHHE Pe3yIbTaToB, pa3AeisTh chepy OTBETCTBEHHOCTU U MPOSBIATH TOTOBHOCTh K MPEAOCTABICHUIO
oTYeTa mepest IpyImnou.

OBnajgeHue yHugepcatbHbIMU YUeOHbIMU PeCYIAMUGHBIMU OCUCMBUAMU.

1) camoopranu3zanus:



- BBISIBJIATH MPOOJIEMBI JUIs PELIECHUS B )KU3HEHHBIX U YUEOHBIX CUTYaALUX;

- OPHEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0JAaX MPUHATUS PELICHUH (MHAWBUIYaJIbHOE, IPUHATHE
pellIeHus B IpyMIe, IPUHITHE PELLICHUI TPYIIOoi);

- CaMOCTOSITENTLHO COCTABIISITh AITOPUTM PEHICHUS 3a/1aud (WM ero 4acTh), BBIOMPATh CIOCO0
pemieHust y4eOHOM 3ajauM C Y4eTOM HMEIOIIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH MIPEAIaraéMble BAPUAHTBI PEILICHUN;

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

- Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

2) CAMOKOHTPOJIb:

- BIIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUH U PEIICKCU;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU{ U IpeJylaraTh IUIaH €€ U3MEHEHNUS,

- YUUTBIBATb KOHTEKCT M MPEIBUIETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU
y4eOHOI 3a/1auu, aJalTUPOBATh PEIIEHUE K MEHSIOIIMMCS OOCTOSTENIbCTBAM;

- OOBSICHATh TPHUYUHBI JOCTIKEHHS (HEHOCTIDKEHHS) Pe3ylIbTaTOB MAEATEIbHOCTH, aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh TO3UTUBHOE B IIPOU3OLIELIEH CUTYallUH;

- BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHHBILUXCS
CUTYyallUi, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILUX TPYIHOCTEH;

- OLIEHHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUIM;

3) SMOIMOHAJILHBINA UHTEJUICKT:

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

- BBISIBJIATh M aHAJIM3UPOBATh MPUYMHBI AIMOLIHIA;

4) npuHATHE CE0S U IPYTUX:

- OCO3HAHHO OTHOCUTBCS K APYTOMY YeJIOBEKY, €r0 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 Nporpammbl «VICKyCCTBEHHBI MHTEIUIEKT M MalIMHHOE
o0y4YeHHe» 0151 OCHO8HO20 YPOGHSL SIBIAIOTCS:

- yYMEHHE MOJIEIUPOBaTh peaibHbIe CUTYAl[UU Ha S3bIKE MAaTEMAaTUKHU; COCTABIISATH BBIPAKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 33/1a4d, HCCIENOBaTh IMOCTPOCHHBIE MOJENU C
UCTOJb30BAaHUEM  ammapara  anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yabTaT;  CTPOUTh
MaTEMaTHYECKUE MOJENIN C IOMOIIbI0 T€OMETPUUECKUX MOHITUHA M BEIMYUH, PELIATh CBSA3aHHBIE C HUMHU

MIPAKTHUYECKHUE 3a7a4H; COCTABIATh BEPOSITHOCTHYIO MOJENb U MHTEPIIPETUPOBATH MOJYUYEHHBIN PE3yJbTaT;



pemiaTh MPUKIAJHBIE 3aJaud CPEICTBAMU MAaTEMAaTUYECKOI'O aHalu3a, B TOM 4YHCJIE COLHUAIbHO-
HKOHOMHUECKOT0 U (PU3UUECKOr0 XapaKTepa;

- YMEHHE OIEpUpOBaThb IOHATUAMU: CIy4alHBIM ONBIT  (CIy4alHBIA ASKCIEPUMEHT),
JJIEeMEHTapHOE COOBITHE (dJIEMEHTAPHBIN WCXOJ) CIy4allHOTO OMbBITa, CIyYailHOE COOBITHE, BEPOSTHOCTH
COOBITHS; YMEHHE HaXOIUTh BEPOATHOCTU CIy4alHBIX COOBITUM B ONBITAX C PABHOBO3MOXHBIMU
JIEMEHTApHBIMM COOBITUSIMH; YMEHHME pellaTh 3a7ayd METOJOM OpraHM30BaHHOIO Iepedopa U C
MCIOJIb30BAHNEM TPAaBUIIa YMHOKEHHUS; YMEHHUE OIICHUBATH BEPOSTHOCTH PEANbHBIX COOBITUI U SBJICHUH,
MOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUI B OKPYKAIOIIEM MHUPE U B KHU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YMCET M €r0 POJIbIO B
MAacCOBBIX SIBJICHUSX;

- BJIaJICHME OCHOBHBIMH TIOHSATHSIMU: HWHQOpManus, Iepenava, XpaHeHue H o0paboTka
uHbOpMaLUY, AITOPUTM, MOJETb, IU(PPOBON MPOAYKT M UX HUCIOIB30BAHHE IS PEIICHUS y4eOHBIX H
IIPAKTUYECKHX 33/1a4; YMEHHE ONEpUPOBATh €AMHUIIAMU U3MEPEHUsI MH()OPMAIIMOHHOTO 00beMa U CKOPOCTH
nepeaayu JaHHbIX;

- yYMEHHE KOAMPOBaTb U JEKOJAUPOBATh COOOILIEHHUS IO 3aJaHHBIM IMpaBUaM; MOHUMAaHHE
OCHOBHBIX MPUHIIUIIOB KOAWPOBAaHUS HH(OPMAIMK Pa3IWYHON NPHUPOJBI: TEKCTOBOH (Ha YriyOJIeHHOM
YPOBHE: B Pa3JIMYHBIX KOJUPOBKaX), rpaduueckoit, ayuo;

- BJaJIeHUE TOHATUSAMU: BbICKa3blBaHUE, JIOTWYECKas OIeparys, JOTHYECKOE BBIPAKCHUE;
YMEHHE 3aIUChIBATh JIOTHYECKUE BBIPAXKEHUS C UCIIOJIb30BAaHUEM AU3BIOHKIINN, KOHBIOHKLIUN U OTPULIAHUS,
OIIpEeAEIATh NCTUHHOCTD JJOTMUYECKHUX BBIPAKEHUH, €CJIM U3BECTHBI 3HAYEHUS UCTUHHOCTH BXOJSILUX B HETO
NEPEMEHHBIX, CTPOMUTh TaOJIMIBI MCTUHHOCTH JUIsl JIOTMYECKUX BBIPAKEHMI; 3alUChIBATh JIOIMUYECKUE
BBIPAKEHUS HA U3y4aeMOM SI3bIKE IPOTrPAMMHUPOBAHMS;

- pa3BUTHE AITOPUTMUYECKOTO MBIIIEHUS KaK HEOOXOAMMOIO YCJIOBHS MPOQeCcCHOHATbHON
NeSITEIbHOCTH B COBPEMEHHOM O0I11€CTBE; TOHUMAaHHE CYIIHOCTH aJITOPUTMa U €T0 CBOMCTB;

- co3JlaBaTh M OTJIAKHUBATh MPOTrPaMMBbI Ha si3blke MporpammupoBanus Python, peanusyromue
HECJIO’)KHBIE AITOPUTMbI 0OpaOOTKH YHMCIIOBBIX JAHHBIX C MCHOJIb30BAHUEM IIMKJIOB W BETBJICHUH; yMEHUE
pa3buBaTh 3a/1a4M Ha I10/133/1a4M, UCIIOJIb30BaTh KOHCTAHThI, IEPEMEHHbBIE U BBIPAKEHUS Pa3INYHbIX THUIIOB
(4UCTIOBBIX, TOTUYECKUX, CAMBOJIBHBIX);

- BJIaJIeHHE YMEHUSAMH U HaBbIKAMU MCIIOJIb30BaHUS MH()OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH JUIs TOUCKA, XpaHEeHUs1, 00pabOTKH U Mepeiaul U aHajIu3a pa3InyHbIX BUIOB HHPOPMALIUY;

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

- YMEHHUE MHCIONb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUECKUE MOJEIM JUIl aHalu3a OOBEKTOB U

MIPOLIECCOB: (POPMYIUPOBATH LIEIb MOJEINPOBAHUS, BBIIOIHATH aHAJIW3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€



MO/JICJINPOBAHUS; OLEHUBATh a/IEKBATHOCTh MOJIENIN MOJEIUPYEMOMY OOBEKTY WU MPOLECCY; NPEICTABIATD
pe3yabTaThl MOJICIMPOBAHUS B HATJIAHOM BUJIE;

- c(OPMHPOBAHHOCTh TpEACTaBIEHUN 0 cdepax NPodecCHOHANBHOM  JeSITEIbHOCTH,
CBS3aHHBIX ¢  WH(POPMATUKOH, MPOrpaMMHpPOBAHMEM H  COBPEMEHHBIMH  WH(MOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIMU TEXHOJIOTUSIMHU, OCHOBAaHHBIMM Ha IOCTHXEHUAX Hayku u IT-orpaciy;

07151 NPOOBUHYMO20 YPOBHSL:

- YMEHHUE ONEepUpPOBaTh NOHATUSAMU: Ipad, CBA3HBIN rpad, 1epeBo, UKI, Tpad Ha MIOCKOCTH;
YMEHHE 33/1aBaTh M OMHCHIBATH I'padbl Pa3IMYHBIMUA CLIOCOOAMH; UCIIOIB30BATh Ipadbl IPU PEIICHUH 33/1a4;

- yMeHHEe CBOOOJHO ONEpPUPOBATh MOHATUAMU: CIy4allHBIN OIBIT (CydallHBIA HKCIEPUMEHT),
3JIEMEHTapHOE cllyyailHoe coObITHE (3JIEMEHTAapHBbIM HMCXOJ) OIbITa, ClIy4dailHOe cOObITHE, 4YacToTa |
BEPOSITHOCTh CIIYy4alHOTO COOBITHS, YCJIOBHAsi BEPOSITHOCTb, HE3aBHCHUMBIE COOBITHS, JEPEBO CIYYaHOTO
HKCIEPUMEHTA; YMEHHUE HAXOJUTh BEPOSITHOCTU COOBITUI B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH; 3HAKOMCTBO C POJIbIO MAJIOBEPOSITHBIX U MPAKTUUYECKHU JOCTOBEPHBIX COOBITUI B MPUPOJHBIX U
COLMAJIBHBIX SIBJICHUSAX; YMEHUE OLICHUBATh BEPOSTHOCTH COOBITUH W SIBJIEHUN B IpPUPOJE M OOLIECTBE;
YMEHHE BBIIOJHATH OINEPALMU HaJ CIYy4alHBIMU COOBITHUSIMH, HAaXOJUTh BEPOSITHOCTU COOBITHIl, B TOM
qucie ¢ mpuMeHeHueM (Gopmyn u rpadudeckux cxem (amarpamm Diinepa, rpadoB); yMEHHE HPUBOAUTH
IPUMEpPbI CIIyyallHBIX BEJIUYMH W HAXOAWUTh UX YHUCIIOBBIE XapaKTEPUCTHKH; 3HAKOMCTBO C IOHATHEM
MaTEeMaTHYECKOr0 OXKUJAaHUS CIIy4ailHOW BEJIMYMHBI; MPEICTaBICHUE O 3aKOHE OOJIBIIMX YUCENI U O POJIH
3aKOHA OOJIBIIMX YKCEN B IPUPOJAE U B COLIMATILHBIX SIBICHUSX;

- CBOOOJHOE BIIAZICHWE OCHOBHBIMH TOHATHSAMH: HWHOpManus, Iepenada, XpaHeHHE U
00paboTka nH(pOpMaLMU, AITOPUTM, MOJIENIb, MOJICIMPOBAHUE M X HUCIOJIb30BAHUE JJIs PELICHUs Y4eOHBIX
U TpPaKTUYECKMX 3ajlad; YMEHUE CBOOOJHO ONEpUpOBaTh EIUHHMLIIAMH H3MEPEHUs HH(POPMALUOHHOTO
o0beMa U CKOPOCTH Mepeaun JaHHbIX;

- yMEHHE KOAMPOBaTb U JEKOJAUPOBATh COOOILIEHUS IO 3aJaHHBIM IpaBUiIaM; MOHMMAaHHE
OCHOBHBIX TPHHIMIIOB KOJAWPOBAaHUS HH(POPMALMHU pPA3IMYHON HPUPOABI: YHCIOBOH, TEKCTOBOW (B
Pa3IMYHBIX COBPEMEHHBIX KOJUPOBKaX ), rpadyudeckoi (B pacTpOBOM U BEKTOPHOM NPE/ICTABICHUN), ayHO;

- cBOOO/IHOE ONEpUpPOBaHKME MOHITHUSIMU: BBICKA3bIBAaHUE, JIOTHUECKAsl OMepalus, JOTHYECKOe
BBIPQKEHHUE; YMEHHE 3alIUChIBATh JOTHYECKHE BBIPAXKEHUS C MCIOIb30BAaHUEM AU3BIOHKIINN, KOHBIOHKIINH,
OTpULIAHMS], UMIUIMKAUN U DKBUBAJIEHTHOCTH, ONPENEISATh MUCTUHHOCTH JIOTMYECKUX BBIPAKEHUH, €CIH
M3BECTHBl 3HAUYEHUS HCTUHHOCTH BXOJALIMX B HErO0 MEPEMEHHBIX, CTPOMTH TAOIUIBI MCTUHHOCTH JUIS
JIOTUYECKUX BBIPAXXEHHM, BOCCTAHABIMBATh JIOTUYECKUE BBIPAXKEHUS 110 TaOJIMIle UCTUHHOCTH, 3alChIBATh
JIOTUYECKHE BBIPAKEHUS HA U3yYaeMOM SI3bIKE IPOrPAMMUPOBAHMUS;

- BJIaJICHHE TEPMHUHOJIOTHEH, CBA3aHHOW ¢ Tpadamu (BepliumHa, pedpo, MyTh, AJIMHA pedpa U
NyTH) U JAEpeBbsIMH (KOpEHb, JIUCT, BBICOTA JEpeBa); YMEHUE MCIONb30BaTh Ipadbl U JEpeBbs I
MOJICJIINPOBAHUS CUCTEM CETEBOM M HMEPAPXMYECKOM CTPYKTYpPBI; YMEHHME HAXOIUTh KpAaTdyaWlluid MyTh B

3alaHHON Tpade;



- HaJIMYUE PA3BUTOTO  JITOPUTMHYECKOTO MBIIUICHUS Kak HEOOXOJUMOro  yCJIOBHS
po(ecCHOHATLHOM JIeITEIPHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOJHOE ONECPUPOBAHUEC IMOHITHIMH
«HUCTIOJIHUTENBY, «AITOPUTMY, «IIPOTpamMmay, MOHUMAHHUE Pa3HHUIIBI MEXKIY YIIOTPEOICHHEM ITHX TEPMHHOB
B OOBIJICHHOH peur U B MH()OPMATHKE; YMEHHE BRIOMPATH TIOIXOSIIHIA alrOPUTM IS PEIICHUS 3aa4u;

- YMEHHE COCTABJIATH MIPOTPAMMBI JIJIS PEIICHHSI TUITOBBIX 3a7a4 00paObO0TKHM MaCCHBOB JIAHHBIX:
YHCJIOBBIX MAaCCHUBOB, MAaTpPHI, CTPOK (JAPYruX KOJUICKIUH); YMEHHE 3alMChIBATh HPOCTHIC aJITOPHUTMBI
COPTHUPOBKH MAaCCHBOB Ha M3Y4aeMOM SI3bIKE IPOTPAMMUPOBAHUS; YMEHUE HUCIIOJIB30BATh MPOCTHIE MTPUEMBI
JTUHAMHYECKOTO TPOrpaMMUpPOBaHUs, OMHAPHOTO IIOMCKA, COCTABJIATh W PEATU30BLIBATH HECIOKHBIC
PEKYPCUBHBIC aJITOPUTMBI;

- CBOOOJHOE BIIAJICHHEC YMEHHUSMH M HABBIKAMH WCIIOJIB30BaHUS HWHGOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUN JIJISl MOMCKA, XpaHEHUs, 0OpaOOTKH U TMepeladrl U aHaau3a pa3lIudHbIX
BUJIOB HH(OpMAIIHH;

- yYMEHHUE BBIOMPATh CIIOCO0 MPEICTABICHUS JaHHBIX B COOTBETCTBHH C ITOCTABJICHHOM 3a1a4yei
(Tabmuupl, cxembl, rpad)uKy, TUarpaMMbl) ¢ MCIOJIb30BAaHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB
0o0pabOTKM JaHHBIX, yMeHUE (GOpMaIM30BaTh M CTPYKTYpUPOBaTh WH(GOPMAIMIO, HCIOIb30BaTh
AJIEKTPOHHBIC TAOIUIIBI J1s1 00pabOTKH, aHATTN3a U BU3YAJIN3AIMH YHCIIOBBIX JTAHHBIX

- YMEHHUE KIACCH(PHUIIMPOBAaTh OCHOBHBIC 3ajJaud aHaju3a JaHHBIX (TPOTHO3MPOBAHUE,
KJIacCHU(UKALKsS, KJIacTepH3alys, aHaJli3 OTKJIIOHCHHMI); MOHUMATh IOCIEAOBATEIBHOCTh PEIICHUS 3ajad
aHaJlM3a JAHHBIX: COOp TEPBUYHBIX JaHHBIX, OYHMCTKA M OIICHKAa KAa4ecTBa ITaHHBIX, BBIOOP W/WIN
MMOCTPOCHHE MOJICIH, TPEOOpa30BaHNE JAHHBIX, BU3YyaIH3alisl JAHHBIX, HHTCPIPETALUS PE3yIbTaTOB;

- cOpPMHUPOBAHHOCTh ~ MpEACTaBIeHUNH o0 cdepax NpodecCHOHATBHON  JIeATEIbHOCTH,
CBS3aHHBIX C  HHPOPMATHKOW,  MpPOTpaMMHpPOBAHMEM M  COBPEMEHHBIMH  HH(OPMAIIOHHO-
KOMMYHHKAITMOHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHUSX Hayku U [T-orpacu;

B pesynbpraTe ocBoeHUs mporpaMMbl «MICKyCCTBEHHBIN MHTEIUIEKT M MAIIMHHOE O0YYCHHEY YUCHHUK
JIOJDKEH:

umemv npedcmasienue:

- 0 BO3MOJYKHOCTSIX TEXHOJOTHMH HCKYCCTBEHHOTO HWHTEIUICKTA W aJIrOPUTMax MAIIUHHOTO
oOy4eHus,

- 0 HOMEHKIIaType MPOrPaMMHBIX CPEICTB U MHCTPYMEHTaX MaTEeMAaTHUYECKOTo ammapara ais
pelieHrs KOHKPETHBIX 33/1a4 HCKYCCTBEHHOTO MHTEIUICKTA,

- O COBPEMEHHBIX OTPACiSIX M TPOQECCHIX, HCIOJIB3YIOMUX TEXHOJOTHH HCKYCCTBEHHOTO
WHTEJUIEKTa ¥ aJITOPUTMBI MAIIMHHOTO O0yYCHHUS;

ymemy:

- MPUMEHSITh MHCTPYMEHTBHI MaTEeMaTHUECKOTO alapaTta W s3bIka ImporpaMMupoBanus Python
JUIST aHAJIi3a JaHHBIX;

- WCIIOIh30BaTh OMOIMOTEKH /711 00paOOTKH M BU3YyaTU3aINH JaHHBIX,



- BBIOMPATh, 00YYaTh U TECTUPOBATh MOJIEIH HCKYCCTBEHHOTO MHTEIUICKTA ISl PEICHUS 33124
MalIuHHOTO 00y4YeHus Ha Python;
- CTPOUTH HEWPOHHBIE CETU B OMOIMOTEKE IS pEIIeHUS 3a/1a4 KOMIIBIOTEPHOT'O 3PSHHUS;

- peliaTh NPAKTUYCCKUC 3aJa9U B paMKaxX IMPOCKTOB.

YyeOHo-TeMaTH4yeckuil IiaH, BapuanTt 1 (0CHOBHOM yPOBEHb)

Ne OcHOBHBIE MOJYJIU TIPOIPAMMBI KommuecTBo yacos
Bcero Teopus IIpakTuka
1. Monyns 1. BBenenue B TEXHOJIOTHIO 18 4 14

HCKYCCTBEHHOT'O MHTEJJIEKTAa U OCHOBBI
nporpamMmmupoBanus Ha Python

2. Monyns 2. CozaHue anropuTMOB HCKYCCTBEHHOTO 66 12 54
uHTe/UIeKkTa Ha Python
3. Monyns 3. MammHHOE 00ydYeHrEe KaK METOI0JIOTUs 40 6 34
HCKYCCTBEHHOT'O MHTEJICKTA
4, Monynb 4. HelipoHHBIE CETH U KOMITBIOTEPHOE 20 5 15
3peHHe
Bcero yacos: 144 27 117

Conep:xanue nporpaMmsl

MopnyJib 1. BBeieHHe B T€XHOJIOTHI0 HCKYCCTBEHHOI0 HHTE/VIEKTA M OCHOBBI IPOrpaMMHUPOBAHUS HA
Python

Tema 1. 3nakomcTBO ¢ TexnoJsorueit MU

Teopus. Ioustus MU (artificial intelligence, Al). Pons U B coBpemenHOM Mupe. McTropuueckuii
0030p uccienoBaHUl B 00JIACTH MCKYCCTBEHHOro HHTeIeKTa. COBpEeMEHHbIE HallpaBJICHHs BHEIPEHUs
NPUKIAJHBIX HHTEUIEKTYaJIbHBIX CHCTeM. IlepCHeKTUBBI pPa3BUTUS HCKYCCTBEHHOIO HWHTEIUIEKTA.
MamuHHbBINH UHTEIUIeKT U poOoToTexHuka. Otanuus skcneptHoro MM u mammaHOrO 00yueHus. CnaOblit
UCKYCCTBEHHBI HHTEIUIeKT. CHIbHBIH HCKYCCTBEHHBIH MHTEIUIEKT. Pojb JaHHBIX NpH pa3paboTke
QJITOPUTMOB UCKYCCTBEHHOTO MHTEJUIEKTA UM MAIIMHHOTO 00Y4YEeHHUS.

[Ipodeccun B obnmactu Data Science m HCKycCTBEHHOTro WHTesUIekTa: Data wHxkeHep, aHaTUTHK
JAHHBIX, UHKEHEep MalIuHHOro o0y4yeHus, Data caiieHTucT.

[lpaktuka. Ilpaktuueckas pabora 1. «BBemenume B MammHHOe oOyuenue. IIpodeccus [lata
Call€HTUCT»

Tema 2. BBenenue B si3bIK nporpammupoBanusi Python. OcHoBHbIe KOHCTPYKIUH

Teopus. Ponmp mnporpaMMupoBaHus B MalmIMHHOM oOy4yeHuu. McTopus, OCOOEHHOCTH U
npeumyliecTBa A3blka nporpammupoBanust Python. Knaccudukanus s3p1koB Mo crmoco0aM HCHOTHEHUS:
KOMITWIMpyeMbie u uHTepnpeTupyembie. Cpena paspadotku (IDE) mist mammuHOrO 00yuenus: Google
Collab u Jupyter Lab. {uctpubytuB Anaconda it HaydHBIX BBIYMCIICHUH, BKIIOYAs HAYKH O JAHHBIX M

MalIMHHOE O0y4YeHHE.




3HaKOMCTBO €O CTPYKTYpO#l mporpammbl Ha si3bike Python. @yHkums kak MUHHMajbHas SIMHUIIA
nporpamMMmbl Ha Python. Buasl (yHKIMi: BCTpOCHHBIE M MMOJb30BarTeiabckhe. CHHTAKCHC (YHKIIHIA.
AprymenTtsl QyHKIMA. BeTpoeHHbIe QyHKIMU Ui OpraHu3aliy jauaiora: BeiBoa mHMopmanuu print() u
YTEHHE JIaHHBIX C KJIaBHATYpbI INPUt(): CHHTAKCHC U IOMTyCTHMBbIC 3HAYCHHS apTyMEHTOB.

[TonsATHe mepeMeHHOM: Ha3HaYeHHE, CUHTAKCHC, MHULMAIU3alus, TpeboBanus k numenu. Ilonarue
Tuna JaHHbIX. basoBble Tumbl naHHbIX: int, float, string. Ilonatme omepauus, omepaHa U omneparop.
Maremaruueckue onepanyu: CUHTAaKCUC U IpaBWia MpuMeHeHHs. Jlornueckue BBIpaXKEHMS: CUHTAKCUC U
IIpaBUJjIa IPUMEHEHUs. Y CIIOBHBIM OIEpAaTOpP: Ha3HAYEHUE, BUIbI, CUHTAaKCHC. [10JIHBIN yCIIOBHBIN oniepaTop.
Jlornueckue onepanuu: CHHTAKCUC U NpaBuiia IpuMeHeHus. KackaaHblil yCIOBHBIN onepaTop: CUHTAKCHC U
IIpaBUjIa IPUMEHEHHUS.

[paktuka. [Ipaktudeckas padora 2. «YcranoBka Python. luctpudyrus Anaconday.

[Mpaktuyeckas pabora 3. «3HaAKOMCTBO C Opay3epHoit cpeaoii nporpammupoBanust Google Colaby.

[TpakTuueckas pabota 4. «Opranuzainus quanora npu nomoinu ¢GyHkuit print() u input()».

[TpakTtuyeckas pabora 5. «JIuHelHbIH anropuT™. 3aj1a4a Mo ONpeIeIEHUIO BO3PACTa MOJIb30BaTENs.

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

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

[Tpaktuyeckas pabora 8. «YcioBHbl onepaTop. CpaBHEHHE TPeX YHCET».

Mopyas 2. Co3ganue aJIrOpuTMOB HCKYCCTBEHHOI0 MHTe/IeKTa Ha Python

Tema 3. CTpOKM ¥ HMKJIBI

Teopus. Tum string u onepauuu Hajx ctpokamu. [lonarne KoHkareHanuu. VHWIManu3amus CTPOK.
Xpanenue cuMBOJIOB B aMsaTu koMmibtotepa. Tabnuma ASCII. @dynkius ord u chr: Ha3HaueHHe, CHHTaKCUC
U NpUMEpBl MCNONb30BaHMs. MHaekcanyss U CIalCUHI: HAa3HAUYE€HUE W IIPUMEpBI MCIIONb30BaHMs. SIBHOE
npuBeeHrue TUNOB. [IpuMeHeHne cpe3oB Uit U3BJIEUEHUS YacTu CTPOKU. BeTpoenHble MeToibl. @YHKIMU U
METO/JIbI JIsl paOOTHI CO CTPOKAMH.

[TonsTHe 1MKIA, TEJNO IHMKIA, MepeMeHHas Iukia. [ukn ¢ ycnoBuem (umka While): HasHauenue,
CHHTAKCHC, IPUMEPHI HCIoIb30BaHus. L{uka ¢ mapamerpom (mmkn for): HasHaYeHWe, CHHTaKCHC, TPUMEPHI
UCIOJIb30BaHUs. YTIpaBJieHHE LUKIOM C TOMOUIbIO onepaTopoB break u continue.

[Mpaktuka. [lpaktudeckas pabdora 9. «llukmbl u paboTsl co cTpokamu. PucoBanme ¢uryp mnpu
ITOMOIIY CUMBOJIOBY.

[Tpaktuyeckas pabdora 10. «{ukisl u paboTsl co cTpokaMu. [TOMCK 1 3aMeHa CUMBOJIOB B CTPOKE.

[TpakTnueckast pabora 11. «{uknel u paboTel co cTpokamu. Pacder kojudecTBa CHUMBOJIOB IO
YCIIOBUIOY.

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

[Tpaktuyeckas pabora 13. «lluxiel. OnpeneneHue KONIWYECTBA YMCEN B JMANla30HE COTJIACHO
YCIIOBUIOY.

Tema 4. Python. Cniucku, pynkunu. daiibl.



Teopus. Ilonstue maccuBa. Tum nmaHHbIX list (CIUCOK): Ha3HAYEHUE, CHHTAKCHUC, MPUMEPHI
ucnonb3oBanusa. Onepanuu co crnuckamu. IlonsTHe cnaiica M reHeparopa, IpUMEpPbl HCIOIb30BaHUS.
MeTobl MAaCCHBOB ISl yJaJICHUS U JOOABICHHS SJIEMEHTOB.

Tun paHHBIX UIs XpaHEHHUs CIHMCKAa HMMEHOBAHHBIX cymHocTedl dict (cioBapp): Ha3zHadeHUE,
CHUHTAKCHUC, IPUMEpbI HcIoib30BaHus. CBoiicTBa cioBaps. CiusiHue CloBape.

[Tonsitue (aiina. TexcroBbie U OuHapHbIE (aiabl. Metoasl U QyHKIMU 11 paboThl ¢ anaaMu:
OTKPBITHE, 3aKPHITUE, YTEHUE U 3aMUCh. Pexumbl oTKpbITHA (haitnoB. [IpuMeps! ucnonb3oBaHus (aitios.

[Tonb3oBarensckue ¢yHknuu B Python: HasHauenuwe, cosgaHue, BbI30B. OOnacTh BHIUMOCTH
nepeMeHHbIX. JIokanbHas U rinobalibHas NepeMeHHas: Ha3HAYeHUs, MHULAIU3alus, epeada napaMeTposB.
[TonsTre namMOa-PyHKITUN.

[Ipaktuka. [Ipaktuueckas padora 14. «CnoBaps. BbiBoa 1aHHBIX U3 TENE(HOHHOTO CIIPABOYHUKAY.

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

[Tpaktuyeckas pabora 16. «PyHkuuu. Berancienue npousBeeHUs] BCeX HEUETHBIX HATYpaJbHBIX
quCceN U3 Uara3oHay.

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

[Tpaktuyeckas pabora 18. «DyHkuuu. BosBpalieHue JOrMYECKMX KOHCTAHT B 3aBUCHUMOCTH OT
YCIOBHUS.

[TpakTiaeckas pabota 19. «®ynkuun. O6HOBIECHNE PYHKIIUH TPEOOPA30OBAHUS CTPOKH.

Tema 5. OcHOBBI 00bEeKTHO-OPHEHTHPOBAHHOI0 IPOrPaMMHUPOBAHUS

Teopus. Ilapagurma 0OBEKTHO-OPUEHTHUPOBAHHOIO MPOrpaMMUpOBaHUs. OCHOBHbIE KOMIIOHEHTHI
OOII: knacc, 00beKT, cBoiicTBa, MeToAbl. Ha3HaueHne oObekTa u ero cunrakcuc. CosnaHue oObEKTa B
[Tuton. ITapamerprl u MeToabl 00bekTa. KoHCTpyKTOp M AK3eMIuisip kiacca. Jlunamuueckue noss. [lonstue
POJIUTENBCKOTO U JOYEPHEro Kilacca.

[Mpununsr OOIL: HacnenoBaHue, NOAMMOP(U3M, MHKANCYIALUsA. BapuaHThl 10oCTyna K JaHHBIM:
cBOOOJHBIN pexxuM joctyna (public), pexum goctyna protected, pexxum noctyma private. Ileperpyska
OIIepaTOpOB.

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

[Tpaktuyeckas padora 21. «OOII. Co3nanue kiacca 4nucia ¢ KOHCTPYKTOPOM OT YHCIIa, ONepaTopoM
+=u meTosom get val(), BO3BpaIIaomuM 3HAYSHUE.

[Ipaktuueckas pabora 22. «OOIl. Co3nmanme kmacca MyQueue odepenu ¢ KOHCTPYKTOPOM IO
YMOJTYAaHUIO U (PYHKLHAMU IO €r0 00paboTKe».

[Tpaktuyeckas padora 23. «OOIl. Co3nanue kiacca Heiipony.

Tema 6. MaTemaTn4ecKHe 0OCHOBBI HCKYCCTBEHHOI'0 HHTEJLJIEKTA

Teopus. Ponp maTematuku B mporpaMMupoBaHud. JIuHelHas anreOpa: BEKTOPhl U MaTpPHIIBI.

AnreOpandeckoe ¥ TEOMETpPHYECKHE OIpeneleHne Bekropa. Ormnepanuy HajJ BEKTOpaMH: CIIOKCHUE,



YMHOXKEHHUE Ha cKaJsip (4MCi0), BeluuTaHue. Boruncnenne amuHel Bekropa. Hopma Bekropa. MHOromepHsbie
BEKTODBI.

OcHOBBI JIMHEHHON anreOpsl: MaTpulbl. TloHsATHE MaTpHIbI, IeMEeHTHl MaTpulbl. Onepanuu Haj
3JIEMEHTAaMU MaTpPUILIbl: CJI0KEHUE, BBIUUTAHUE, YMHOKEHHUE, TPAHCIIOHHPOBAHNUE. Y MHO)KEHHUE MATPHIIbl HA
BekTop. IIpeoOpazoBaHue IIOCKOCTH. ACCOLMATUBHOCTh YMHOXKEHUs MaTpull. JIucTpuOyTHBHOCTH
yMHOXeHus Matpull. Enunnunas marpuna. Hynesas marpuna. OOpatHas Matpuua.

OcCHOBBI MaTEeMaTUYECKOM CTaTUCTUKM M TEOPUU BEPOATHOCTH. MaTcTaTUCTUKA: IOHATHE,
HazHaueHue, TepmuHoiorus. CinydaiiHas BennuuHa. Pacnpenenenue ciydaiiHol BenuuuHbl. Pactipenenenus
peanbHBIX CIydyailHbIX BEJIMYMH: IMOHATHE BbIOOPKH. IIOHATHE HE3aBUCUMOCTH CIyYallHBIX BEJIMYMH.
He3aBucuMoCTh B aHanu3e JaHHbBIX.

ba3oBbie OHATHS TEOPUH BEPOSTHOCTEH: MCIBITAHUS M COOBITHS, UCIIBITAHHE WM HKCIIEPUMEHT CO
ciydaiiHbIM ucxonoMm. CBolictBa BepositHOocTU. llomapHo He3aBucHMMBIE coObITHs. He3aBHCHMOCTH B
COBOKYITHOCTH.

ITpaktuka. [Ipaktuueckas pabora 24. «Bekropsl. Bbruncienue KoopaMHAT BEKTOPOBY.

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

[TpakTiaeckas pabota 26. «Bekropsl. HaxoxaeHue BeKTopa, YAOBIECTBOPSIONIETO YCIOBHIOY.

[TpakTuyeckas pabora 27. «Matpulsl. Beruncinenue npousBeeHus MaTpUI.

[TpakTuyeckas pabora 28. «MaTpulisl. BeruricieHre pasHULIbI MAaTPUID».

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

Tema 7. budnmmorexku Python nis 06padoTkn 1aHHBIX

Teopus. bubmmnorexka Numpy mis oO6paboTku 4uciIoBbIX MaccuBoB. Co3aaHue OJHOMEPHBIX M
MHOTOMEpPHBIX MAacCHBOB, IO3JIEMEHTHBIE ONEpallMd ¢ HUMH, A00aBlIeHHE, OObEIWHEHHE, yJaJeHue M
copTHUpoBKa MaccuBoB. CrailiCMHI MacCHBOB, MHOI'OMEpHBIE MAaCCHBBI, MO3JIEMEHTHbIE omnepauuu (shape
broadcasting) u orneparuu 1Mo ocsiM (CBOpauMBaHuE), K3BMEHEHHE (POPMBI MaCCHBA.

Jluneiinas anrebpa ¢ 6udarorexoit Numpy. MHumanu3anus MaTpyll 3Ha4eHUsIMU U3 paBHOMEPHOTO
pacripenienienusi. OCHOBHBIE MaTeMaTHYECKUE OINepaluu Mo paboTe ¢ BEKTOpaMH W MaTpuiamu B Numpy.
BekTopHO-MaTpu4Has ¥ MaTpUYHO-BEKTOpHas omnepanuu. BerpoeHHsl meton T sl TpaHCIIOHUPOBaHUS
MaTpHIL.

bubnuoreka Pandas s paboThl ¢ TaOMMYHBIMU TaHHBIMH. BCTpOEHHBIC THUIBI JaHHBIX SEries u
DataFrame. Hasunauenue meronos .loc, .iloc, head() u mpumeps! ux ucrnonp3oBanus. OyHKIUS 3arpy3KH
Oonbiinx HAOOPOB JaHHBIX read_Csv, mpumepsl UCMOIb30BaHUs. MeTonbl . shape (Bo3BpaleHHEe KOpTexa
W3 4rcia cTpok U ctonbioB y DataFrame), .columns (Bo3BparieHue KOJUIEKIIUN C HA3BAHHUSIMHU CTOJIOIIOB),
.info() (uHdpopmanus o Bcex crpokax DataFrame). Mupekcanus mo yciaoBUSM M M3MCHEHHUE JAaHHBIX B
tabnmunax. Busyanuszanus qaHHbIX ocpeacTBoM TrpadukoB. Buasl rpadgukos. Toueunas nuarpamma (Scatter

plot) mnm nuarpamma paccesiHUs Kak OCHOBHOW WHCTPYMEHT BHU3yalu3alldl B MAIIMHHOM OOYYCHHH H



aHanuse AaHHbIX. [Ipumep wucnonb3oBaHus OMOIMOTEKM M aHaiW3a W BHU3yaJM3allMd JaHHBIX O
naccaxxupax Turanuka (maracet Titanik).

bubmuoreku Mapltlolib u Seaborn mis moctpoenust rpadukoB. dynkuuu Oubmuorek. [Ipumep
MCIIOJIb30BaHUs OMOIMOTEK ISl BU3yaIM3alluy JaHHBIX O maccakupax Turanuka (maracet Titanik).

[Tpaktuka. [Ipaktuyeckas padora 30. «bubmmorexka Numpy. O6paboTka 0THOMEPHBIX MaCCHBOB.

ITpakTuueckas padota 31. «budbnuoreka Numpy. O6paboTka 1ByMEpHBIX MaCCHBOBY.

[Tpaktudeckast pabora 32. «bubmmoreka Numpy. Ilonp3oBatenbckas (GyHKIus aiiss oOpabOTKU
OJTHOMEPHBIX MacCHBOBY.

[Tpaktuueckas pabora 33. «bubmmoreka Numpy. Ilomp3oBarenbckas (QyHKIUsS i1 00pabOTKH
JIBYMEPHBIX MacCHBOB).

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

[Tpaktueckass padora 35. «bubnuorexka Numpy u JuHelHas anredpa. YMHOKEHHE KBaJpaTHBIX
MaTpHUI».

[Ipaktuueckas pabora 36. «bubnmoreka Numpy W JuHeWHas anrebpa. 3agada JUHEUHOU
perpeccum.

[TpakTuueckast padora 37. «bubnuoreka Numpy u nuHeitHas anredpa. MatpudyHoe Mpou3BeIeHuUE,
TPaHCIIOHUPOBAHKE, BRIYUCICHNE OOPATHON MaTPULIBI».

[pakTrueckas padora 38. «bubmuoreku Pandas, Mapltlolib u Seaborn. Ananu3 u Bu3yanuzamus
JTaHHBIX 0 maccaxxupax Turanuka (naracer Titanik)».

Moayas 3. MammnHoe o0yuenune kak merogosorusa U

Tema 8. BBeenne B MalInHHOE 00yUYeHH e

Teopus. bazoeie nonsTus MammHHoro oOyuenust (MO): 0ObeKTHl U MpU3HAKHU, BBIOOpKA, LieJeBas
nepemennas. [Ipumepsr npumenernss MO. THITBI aTTOPUTMOB MATMHHOTO OOYYEeHHUsS: MAITHHHOE 00Y4YEeHUE
C yuuTeneM, MalllMHHOe oOydeHue 0e3 yuuTens. MallMHHOe OOyueHHe C YaCTUYHBIM IPHUBJICUYEHUEM
YyUUTENs, MallMHHOE 00yueHue ¢ nmoakpervienneM. IloctaHoBKa 3a/1aul MAlIMHHOTO O0y4YeHHUs: 00y4YeHue ¢
yuuteneMm. IlpencraBneHre AaHHBIX B MAallMHHOM OOy4YeHWHW. TaOnuuHBIe NaHHBIE W THITBI MPHU3HAKOB.
[Ipu3HnakoBoe omnucaHue oOBEKTOB. UMCIIOBBIE, KaTeropuajabHble, OMHApHbIE W MpOYMEe NPHU3HAKU. Bumbl
3anad MO. IlonsTus perpeccuu U kiaccu(uKaluy, UX OTINYUA U rpaduueckoe mpeacTaBieHue, 00IacTh
MIPUMEHEHHS.

[IpoGnema mepeoOyuenus. M3mepeHnne kadecTBa MOJETH MAIIMHHOTO OOydeHUs. DYHKIIMOHAIBI
KauecTBa: MeTpuka, (GyHKuus norepb. Kpurepun kadectBa mojeneid. [lepeoOyueHne MHOTOYIEHOB.
Mertob! perieHus mpodiem ¢ nepeodyuenuem. Metox k-Ommkaiimux coceneit (k-nearest neighbors), KNN,
€ro MpPeuMyIIEeCTBa U HEJJOCTATKH.

[Taliruiaiin MamMHHOTO 00y4eHHUs. DTanbl pa3padOTKH MOJENNM MalIMHHOrO o0ydeHus. [{uarpamma

nalriaifHa, TPUHIMI pa3/iefIieHUs JaHHBIX. oOydwaromias W BamujanmoHHas dactu. OO0paboTka JaHHBIX U



data leakage, mpu3HakoB 1 Kpocc-Baluaamys s MOA00pa rumepnapaMeTpoB Moaenn. O0paboTka JaHHBIX:
BAJIMJAINSA, yJIaJeHUs yTEUYKH W 00pabOTKa MPOIYIIEHHBIX 3HAYeHUM, 00pabOTKa KaTeropuaabHbIX W
YUCJICHHBIX TPU3HAKOB.

MeTpukn MammHHOTO O0y4eHus. MeTpukH, ux HazHaueHue. Buapsl merpuk. OCHOBHBIE METPHKH
perpeccun: MSE, MAE u ux Bapuaruu; koddpduiment aerepmuHanuu. OTInyue METPUKUA OT (PYHKIIUU
notepb. Merpuku Precision u Recall, mokazarens Fl-mepa. OrneHuBaHHe KadyecTBa YIOPSAAOYHMBAHHS
rpapuxom ROC-AUC. Jloructuueckas pyHkius ommoku LogLoss.

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

[TpakTuueckas padota 40 «Peanm3anus Kiacca TMHEHHON PETPECCUI.

Tema 9. MaTeMaTH4YecKHe OCHOBbI MAIIMHHOTO 00y4YeHUsA

Teopus. @DyHKIMM MaTeMaTU4YecKoro ananuza. Yucnmo Diinepa M mokasaTenbHas (yHKIHEH.
DkcrnoHeHIMaNbHas GpyHKIUA, ee rpaduk, cBoicTBa. [Ipenensl GyHKIM 1 mocnenoBaTensHocTel. [ToHsTHE
U OCHOBHBIE CBOHMCTBa norapudmuueckor ¢yHkiuu, ee rpadux. CpoiicTBa (QYyHKIUN: HENPEPHIBHOCTD,
AKCTPEMYMBI, BO3pacTaHHe U yObIBaHUE. DKCTPEMYMbI (DYHKIIHIl: ONpeaeneHus, MPUMEpbl IKCTPEMYMOB U
CBOWCTBO MOHOTOHHOCTH (DYHKITHIA.

IIpousBoaHas, rpagMeHT U rpagueHTHas ontuMu3auus. [[oHsATHE MPOM3BOAHON, F€OMETPUUECKUI
cmbicia. [IponmsBoanas kak dyskius. [IpousBogHas kommnosunuu GyHKIUI. Beiuncienne npou3BOAHBIX,
MpaBWJIO MTPOU3BOAHONW KoMmmo3uiuu. IIpomsBogHas (GyHKIUMI MHOTHUX TMEpeMEHHBIX. ['paaueHT.
I'paguentHas onTumu3anus. AJITOPUTM TPAJUEHTHOrO CIyCKa JUIsl HAXOXKJIEHUS MUHUMYyMa (QYHKIIMH.
OpnHoMepHbIN TpaJIMeHTHBIN cilyck Ha a3bike 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 JaHHBIX: OMpEJIeNieHHe W OCHOBHBIC
cBoiictBa. OOyueHne MoJienu JIMHEMHOW PEerpeccuu i OOJBIIEro KOJIMYecTBa Mpu3HaKoB. [IpuMmeHeHune
MOJIeTT JIMHEHHON perpeccun u3 Oubmmoreku Python Sklearn x pemieHHi0 NpakTHYECKUX 3ajad.
Busyanuzanus mogenu. MaTepnperanust Ko3QpQHUIMEHTOB JIUHEHHON perpeccuu.

ANTOpUTM JIOTMCTUYECKOW perpeccuu. JIBymepHas juHeWHas Kiaccuukanusi. MHOroMepHblil
ciny4yail. Beluncinenue BepoOATHOCTH KiaccoB. Jlormcruueckas perpeccus. Jlormeruueckass perpeccust B
MaTpUYHOM BHJIE. 3aMuCh KpUTepus KayecTBa. Jloructudeckast pyHKIHS MOTEPb.

[Tpaktuka. [Ipaktuueckas pabora 40 «Peanu3anus kiacca JMHEHHON perpeccuny.

[TpakTuueckas padota 42. «Peanu3arus JOTUCTUIECKON perpeccuu ¢ Lo-oerymspu3anueii»

Tema 11. Buibop mMogesm MO u metrona oueHKd ee 3PPeKTHBHOCTH B 3aBHCHUMOCTH OT
peliaeMoi 3a1a4u

Teopus. Jlornueckue aaropuTMbl aHalM3a JaHHBIX. Pemnatomue nepeBbs, yCTPOHCTBO U 0OyueHUe
JUIA 3a]aud KJaccUpUKaluu. AHAIU3 pelaroniux JepeBbeB. BriOop pemiaromniero mpasuia B pelIarolieM

nepese. [lepeobyueHre u HeTOOOYUEHHE PEIIAIOIINX JEPEBLEB: MOCTAHOBKA MPOOJIEMBI; TUIIEpIIapaMeTphbl



pemaromux aepeBbeB. [IpenmyiecTBa 1 HEIOCTaTKU PELIAIONINX JIepeBbeB. Pemraromiee qepeBo uist 3a1auu
perpeccuu.

Kommnosumnun anroputmoB. Mpaess mocTpoeHHs KOMIIO3MIIMK anropuTMoB: mpuHiun Koxmopce;
skcnepuMeHT ["anmpToHa. Barrunr: mpocroe romocoBanue; OyTCTpAN. AJITOPUTM ciiydaitHoro jeca. CTEeKUHT:
ujesi CTeKUHra, crocoObl oOyueHus, aHaiu3. bBycTUHT: wuaes anroputMa, TpaUEeHTHbIN OYCTHHT,
MIPEUMYIIECTBA U HEJAOCTATKHU.

[Maitnnaitn BeiOOpa Momenu. Pabora ¢ OubOmamorekoir Sklearn (momynu grid search u pipeline).
KonBetiep 00pabOTKH JaHHBIX ¢ IOMOMIBIO Pa3IMYHBIX MOjeleii. BeiOop HammydIei Moaeu MalnHHOTO
oOyueHus AJi1 KOHKPETHOU 3a1aun. TeXHUKH BbIOOpa rUIeprapaMeTpoB MOJIEIH.

Konkypce! Ha kaggle.com. [Tnardopma st mpoBeneHUs: COpeBHOBAHUN IO MAIMHHOMY OOYYEHHUIO
Kaggle. [laraceTm u 3arpyska perienuii Ha miathopmy Kaggle.

[TpakTuka. [Ipaktuueckas padora 43 «Iloctpoenne momenn MO mMeToqoM ONMMKAMIIUX COCeAeH U
H3MepeHue e€ KauecTBa C MOMOIIBI0 KPOCC-BaTUIAIII.

[TpakTuueckast pabora 44. «OO0yueHUue KOMIIO3UIIUU AITOPUTMOB: CIy4YailHBIA JIeC U TpaJueHTHBIN

OYCTHHT C TIOMOIIIbIO TOTOBBIX pealln3aluii JaHHBIX Mojeliel B oubnrorekax sklearn u catboost.»

Mopnyasb 4. HelipoHHble ceTH 1 KOMNIbIOTEPHOE 3peHune

Tema 12. BBeienue B HeilipOHHbIE CETH.

Teopuss. Hcropusa pasButus Helipocereil. Moneilb HCKyCCTBEHHOro Henpona. Ilepuentpon
Po3enbnarra: momHOTa M CXOAUMOCTh. ANTOPUTM 00ydeHUs] HEHPOHHBIX ceTeil. PekyppeHTHbIe HEeHPOHHBIE
cetu. CBEpTouHble HelpoHHbIE ceTu. PeBomtonus riaybokoro oOydeHus. TpaHcopmepsl B 00paboTke
€CTECTBEHHOTO 513bIKa. COBPEMEHHOE Pa3BUTHE HEMPOHHBIX CETEH.

Mopnens HelipoHa. @yHkuust curMouabl. OyHkuMM akTUBauuu. OAWH HEWPOH M TMOJHOCBS3HAs
HEHpOHHast ceTh. MHOTOCIONHBIM NEepLUEeNnTPOH OO0y4YeHHE IOJIHOCBS3HBIX HEHPOHHBIX ceTed. 3amaua
pacrio3HaBaHMs pykonucHbIX 1Hdp. [IpeobpasoBanue BekTopa B mepuentpone. Ilapamerpsl HelpoHHON
cetu. OOyueHue HelpoHHbIX ceTeil. OOydyeHue mnepuentpoHa. OnTumuzauus QYHKIUH MOTEPb.
CroxacTU4ecKuil TpaJMEeHTHBIM CIYCK. AHalIW3 MOJIHOCBS3HBIX Helpoceredl. CriocoObl perynispusanuy B
HEHpOHHBIX ceTsax: ciou Dropout u Batch Normalization u ux npumenenue. ®@peiimBopku deep learning.
OOyueHne HEHPOHHBIX ceTell B Oubnnoreke riryobokoro odyuenus PyTorch.

ITpaktuka. [Ipaktuueckas pabora 45. «O0yueHne HelpoHHBIX ceTeil B Pytorchy.

Tema 13. TexHo0JIOTHSI KOMIILIOTEPHOTO 3pEHUS

Teopus. CBepTouHbIe HEMPOCETH: MCTOPHSI PA3BUTHS KOMIIBIOTEPHOTO 3peHus. Mctopus passurus
KOMIIBIOTEPHOT0 3peHusi, koHkypc ImageNet. KomnbsrotepHoe 3peHue 10 HelipoceTei.

VYcrpoiictBo cBepTku. [Hcrorpamma opuentupoBaHHbIX rpagueHtoB (HOG). Knaccudukarnus
n3zoopaxenuil. [lonHocBs3HbBIE ceTH U1 00pabOTKH KapTUHOK. CBEPTOUYHBIE CETH JIsl 00padOTKH KapTUHOK.

Ceeptka uzoOpaxkeHust ¢unptpoM. Onepauus cBepTku. CBepTka IBETHBIX H300paxkeHui. [loctpoenue



MIPOTOTHIIA

CBEpPTOYHOM  HEHPOCETH.

YcerpolicTBo

IIOJIHOIICHHOU

CBEpTOYHOM

HEWpoceTH.

[TocnenoBarenbHbIE CBEPTOYHBIC CJIOM B 00pabOTKE KapTUHOK. Y CTPOMCTBO CBEPTOUYHON HEUPOHHOM CETH

IS 3a7a4l Kiaccuukanuu. MHTeprnperanus CBepTOYHbIX CIIOEB.

[TapameTpsl B TOJHOCBSI3HOM YacTH CBEPTOYHOM Heipocetu. Pooling B pemeHnn mnpoOieMsl

00JIBIIOT0 KOJIMYECTBA ITapaMeTPOB CBEPTOUHOI HEMpPOCETH.

Apxutektypbl CNN. ApxutekTypbl cBepTounbix Heiipocereii: AlexNet; VGG. IIpo6iema 3aryxanus

rpamuentoB. Skip Connection. Skip Connection B cBeptounsbix ciosix. Apxurektypbl ResNet, DenseNet.

Transfer Learning: nepeHoc 3Hanwmii. [Ipumenenue npu oOyuenuu Helipocereil. JlooOydeHnue ceru.

3aMopo3Ka ClIoeB mepes] 1000yuYeHUEM.

[Ipaktuka. [IpakTudeckas padota 46. «IlocTpoeHre CBEpTOYHOM HEHPOCETH ISl PEIICHUS 3aa4d

KJIACCU(UKALIAN .

[Tpaktudeckas padora 47. «/looOyueHne HEHpOCeTH Ha 3a/1a4y KIaCCU(PUKAIIMH KAPTUHOK.

KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK
peajiu3anum J0NMOJTHUTEIbHOH 001Iepa3BUBAIOIIEH MPOrpaMMbl
«CKYCCTBEHHBIN MHTEIUIEKT M MAIIMHHOE 00YYEHUEY

Ha 2023/2024 yu. roa
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Monayanb 1. BBeieHre B TEXHOJIOTHIO HCKYCCTBEHHOT0 HHTEJLIEKTA U
OCHOBBI IporpamMmupoBanus Ha Python
1. | 3nakomcTBO ¢ TexHonorueit U VYuebHoe 1 1 TecT, ompoc
3aHSTHE
2. | 3HakoMcTBO ¢ ipodeccusimu B TN VYyeOHoe 1 1 Tecrt, onpoc
3aHSTHE
3. | Benenme B s3bik mporpammupoBanus | [Ipaktuyeckas | 0 2
Python. Cpena pa3pabotku Jupyter Lab. pabora
JuctpubytuB Anaconda
4. | Benenue B SI3bIK IPOrpaMMHUpPOBaHUS VYyeOHoe 1 1 Tecrt, onpoc
Python. TIlepemennsie. Opranuzamus 3aHSITHE
JIaJiora




5. | Beegenue B s3bIk mporpammupoBanus | [Ipaxtuueckas 2
Python. Opranusanus auanora pabota
6. | BBemeHnue B S3BIK NPOrPAaMMHPOBAHUS VYuebHoe 1 Tecrt, onpoc
Python. OcHoOBHBIE CHHTaKCHYECKHE 3aHsTHE
€IMHUIIBI M KOHCTPYKIIUU
7. | Begenue B s3bIKk mporpammupoBaHus | [IpakTuueckas 2
Python. JIunelinslii anroputm pabota
8. | Bemenne B s3bIk mnporpammupoBanus | [Ipakruyeckas 2
Python. VcinoBHbI# anroputm pabora
9. | Beemenue B s3bIk mnporpammupoBanus | [Ipaktuyeckas 2
Python. KackaaHblil yCIIOBHBIH oniepaTop pabora
Bcero gacos: 14
nUTOoro 18
Moayasb 2. Co3naHue aJirOPUTMOB HCKYCCTBEHHOI0
HHTe/UIeKTa HA Python
10. | Ctpoku u nukisl. Tum string u onepanuu VYuebHoe 1 Tecrt, onpoc
HaJl CTPOKaMH 3aHSTHE
11. | Crpoku u mukdibl. ukn ¢ napamerpom u | [Ipaktudeckast 2
YCIIOBUEM pabota
12. | Coucku, ¢ynkuuu, Qaitnel.  Tums YyeOHoe 1 TecT, onpoc
nanHbIx list u dict 3aHATHE
13. | Croucku, ¢pynkuuu, daitnel. Onepauuu co | [Ipaktudeckas 2
CIIUCKaMH pabora
14. | Coucku, ¢yakiuu, daiinsl. Onepanuu c | [Ipaktudeckast 2
¢aitnamu pabota
15. | Crucky, ¢byHKIUY, daitnbl. YyeOHoe 1 TecT, onpoc
[Tonb30BaTenbCKue QYHKIHH 3aHSITHE
16. | Crucky, ¢byHKIUY, daiinbl. | [IpakTuueckas 2
BosBpaiieHre 1OrMYecKUX KOHCTAaHT B pabora
3aBHCHUMOCTH OT YCJIOBHUS
17. | Cnucku, pynkuuu, daitnel. O6HOBIeHUE | [IpakTHueckas 2
(GyHKIMHU TpeoOpa3oBaHUs CTPOKU pabota
18. | OcHOBBl ~ OOBEKTHO-OPHUEHTUPOBAHHOTO VYuebHoe 1 Tecrt, onpoc
nporpaMMmupoBanusi. Kiaccel 1 00beKTHI 3aHATHE
19. | OOII. KonctpyKkTopsl VYuebHoe 1 Tecr, onpoc
3aHATHE
20. | OOII. MeTtonsr YyeOHoe 1 Tecrt, ompoc
3aHATHE
21. | OOIL. ITeperpy3ka onepaTopoB [TpakTrueckas 2
pabora
22. | OOII. Co3nanue kinacca Helipon IIpaxTnueckas 2
pabora
23. | MaremaTtnueckue OCHOBBI YyeOHoe 1 Tecrt, ompoc
HCKYCCTBEHHOTO MHTEJUIEKTa. BeKTOpHI 1 3aHATHE
MaTpPHUIIBI
24. | MaremaTu4eckue ocHOBHI | [IpakTudeckas 2
UCKYCCTBEHHOT'O MHTEJUIEKTA. pabota
BerauciieHre KOOpAMHAT BEKTOPOB
25. | MaremaTtnueckue ocHOBHI | [IpakTHueckas 2
UCKYCCTBEHHOT'O MHTEJUIEKTA. pabota
HaxoxeHne yriia Mexxay BeKTOpaMu
26. | MaremaTtuueckue ocHOBHI | [IpakTnueckas 2
HCKYCCTBEHHOTO WHTEJUICKTA. pabota




Haxoxxnenue BEKTOPA,
YJIOBJIETBOPSIIOIIETO YCIOBHIO
27. | MaremaTnieckue ocHOBHI | [IpakTuueckas | 0 2
UCKYCCTBEHHOTO WHTEJUICKTA. pabota
Brruncienue nponsBeeHIsI MATPHUIT
28. | MaTtemaTuyeckue ocHoBbI | [IpakTnyeckas | 0 2
HCKYCCTBEHHOTO MHTEJUICKTA. pabota
Beruuciienue pasHuIbl MaTpHIL
29. | MaTtemaTuyeckue OCHOBBI YuebHoe 1 1 TecT, onpoc
UCKYCCTBEHHOTO HWHTEJUIeKTa. Teopus 3aHATHE
BEPOSITHOCTH
30. | MaremaTnueckue ocHoBbl | Ilpaktuueckas | 0 2
UCKYCCTBEHHOTO MHTEJUICKTA. 3a7adul 10 pabota
TEOPHH BEPOSTHOCTH
31. | Maremaruueckue OCHOBBI VYuebHoe 1 1 TecT, onpoc
HCKYCCTBEHHOTO MHTEJUICKTA. 3aHATHE
MaremaTrueckasi CTaTHCTHKA
32. | MaremaTtnueckue ocHoBbl | IIpaktuueckas | 0 2
MCKYCCTBEHHOT'O MHTEJIEKTa. 3a/ayil IO paboTta
TEOPHH BEPOSITHOCTH
33. | bubnuoreka Numpy ans o0paboTku YyeOHoe 1 1 TecT, onpoc
YHCIJIOBBIX MAaCCHBOB 3aHATHE
34. | bubnuoTteka Numpy. Ob6pabortka | [Ipaktuueckas | O 2
OJITHOMEPHBIX MAaCCHBOB pabora
35. | bubnuoTteka Numpy. Ob6pabortka | [Ipaktuueckas | O 2
JIBYMEPHBIX MacCHBOB pabota
36. | bubmmorexka Numpy. ITonb3oBarensckas | [Ipaktudeckas | 0 2
byHKIMS A 00pabOTKU OTHOMEPHBIX pabora
MacCHBOB
37. | bubnmuoreka Numpy u  JuHelHas YyeOHoe 1 1 TecT, onpoc
anrebOpa. 3aHSITHE
38. | bubnmuoreka  Numpy wu  suHeiiHas | [Ipaktuueckas | O 2
anreOpa. 3agavya TUHEHHON perpeccuu pabora
39. | Marpuunoe npousBeaenue, | [Ipaktuueckas | 0 2
TPaHCIIOHUPOBAHHE, BBIUUCIICHHE pabora
00paTHON MaTPUIIBI
40. | bubmmorekn  Pandas, Mapltlolib  wu VuebHoe 1 1 Tecr, onpoc
Seaborn. Ananu3 AaHHBIX O MACCAXKHUPAX 3aHATHE
Turanuka (naracer Titanik)
41. | Asaim3  nmaHHBIX 0 maccaxwupax | [Ipaxtuueckas | O 2
Turanuka (naracer Titanik) pabota
42. | Busyanusanuss gaHHeIX o mnaccaxupax | [Ipaxtuueckas | O 2
Turanuka (naracer Titanik) pabota
Bcero vacos: | 12 o4
HUTOI'O: 66
Monayasb 3. MammHHoOe 00y4eHHe KaK MeTO10JI0THsI HCKYCCTBEHHOI0
HHTEJLIEKTA
43. | Beenenne B mamuHHOE 00yueHue (MO). VYyeOHoe 1 1 Tecrt, onpoc
Perpeccus u knaccuduxanus 3aHATHE
44. | Perpeccus u kiaccupukanus [Mpaktuyeckas | O 2
pabota
45. | TaiinnaitH MalIMHHOTO O0YYEeHUs [Tpaktryeckas | O 2
pabota




46. | [locrpoenne wmoxenn MO  wmeronom | [IpakTrueckas 2
OJMKANINNUX cocenei pabora
47. | Usmepenne kauectBa mogenun MO c | [Ipaktuueckas 2
OMOIIBIO KPOCC-BAIUAALIUH pabora
48. | [loctpoenne wmoxenn MO  wmeronom | [IpakTrueckas 2
OMKaWIIUX CcOCee M H3MEpeHHe e& pabora
Ka4yecTBa C MOMOIIBIO KpOCC-BAIUAINN
49. | MeTpukd MAalIMHHOTO OOydYeHUs: B VYuebHoe 1 Tecrt, onpoc
3ajade perpeccum, B 3amaye 3aHsATHE
KJIacCU(UKAIUN
50. | Peanuzanus kinacca JuHeHoM perpeccun | [IpakTudeckas 2
pabota
51. | MaremMaTu4yeckue OCHOBBI MAITUHHOTO YuebHoe 1 TecT, onpoc
oOyuyenns. DyHKIMHM MaTEeMaTUYECKOTO 3aHATHE
aHaJIM3a
52. | Marematnueckie OCHOBBI MamuHHOTO | [IpakTnyeckas 2
oOyuenusi. DyHKIMM MaTEeMaTHYECKOTO pabora
aHaJM3a: Yncio Dilsiepa, SKCIIOHEHTa
53. | MaremaTnyeckue OCHOBBI MamuHHOTO | [IpakTudeckas 2
oOyuyerns. DyHKIMH MaTEeMaTHUYECKOTO pabora
aHanm3a: jorapum, CBOUCTBA HYHKIUHA
54. | MaTemMaTu4ecKue OCHOBBI MAIIUHHOTO VYuebHoe 1 TecrT, omnpoc
o0yuenus. [IponsBognas 3aHsTHE
55. | MaremaTtnueckue OCHOBBI MamuHHOTO | [IpakThueckast 2
o0yuenusi. Berunciaenue mpon3BoJHOM pabora
56. | MatemaTnyeckue OCHOBBI MamuHHOTO | [IpakTudeckas 2
oOyuenwus. ['paneHTHas ONTUMHU3AIHS pabota
57. | AIropuT™ rpaiu€HTHOTO CITyCKa [TpakTrueckas 2
pabora
58. | Anroputmsl perpeccuu B 3agauax MO YyeOHoe 1 TecT, onpoc
3aHATHE
59. | Jlorucruyeckasi perpeccus [TpakTrueckast 2
pabora
60. | Pemaromiue nepeBbs VYuebHoe 1 Tecr, onpoc
3aHATHE
61. | Komno3uiuu aaropuTMoB [TpakTrueckas 2
pabora
62. | INaiinnaiin BeIOOpa MoaEH [TpakTrueckas 2
pabora
Bcero gacos: 34
HUTOI'O: 40
MopnyJb 4. HelipoHHbIe ceTH M KOMIIbIOTEPHOE 3peHHe
63. | Beenenue B~ HEHpOHHBIE  CETH. VYuebHoe 1 Tecr, onpoc
HeilipoceTs a1 3anaun kiaccupukanum 3aHATHE
64. | IToctpoenue HEHPOHHBIX ceTel. VYuebHoe 1 Tecr, onpoc
Beenenue B 6ubnmoteky Pytorch. 3aHATHE
65. | Obyuenue  HeipoHHbix  cereit B | [IpakTuyeckas 2
6ubmuoreke PyTorch pabota
66. | Perymspusanus B HEHPOHHBIX CETIX VYyeOHoe 1 Tecrt, onpoc
3aHATHE
67. | [loctpoerne  koHBeliepa  oOydeHus | [IpakTudeckas 2
Heipocereil ¢ ucnonb3oBanueM PyTorch pabota
68. | TexHONOTHSI KOMITBIOTEPHOTO 3pEHMS. YyeOHoe 1 Tecr, onpoc




CBEpTOUYHBIE HEUPOHHBIE CETU 3aHITUE
69. | PaGota ¢ nmaracetamu wu3oOpaxkenuir B | [IpakTmdeckas | O 2
PyTorch, IIOCTPOEHHUE KJ1acca pabota
CBEPTOYHOM HEUpPOCETU
70. | ITocTopeHHHE aPXUTEKTYpPhl CBEPTOYHBIX VYuebHoe 1 1 Tecrt, onpoc
HelpoHHbIx cereil. Transfer Learning 3aHATHE
71. | looOyuenue HEUpOCeTH s | [Ipaktuueckas | O 2
KJIaCCU(UKAIUN KAPTHHOK pabota
72. | Knaccudukanust ~ u300pakeHU Ha | [IpakTuueckas | O 2
PaKTUKE pabota
Bcero yacoB: | 5 15
HUTOI'O: 20
HUTOI'O no nporpamme 144

Cnoco0bl omnpeejeHusi pe3yJbTATHBHOCTH M (OpMBbI NOABeJeHHST HTOrOB peaM3aluu
NPOrpaMmbl

[Iporpammoii mpeaycMaTpUBaIOTCS CIEAYIOIIUE BHBI KOHTPOJS: MpPEIBAapUTEIbHBIA (BOJHBIN),
TEKYIIHUH, TPOMEKYTOYHBIH, HTOTOBBIH.

[IpeaBapuTebHbIii KOHTPOJIb MPOBOIUTCS HAa TIEPBBIX 3aHATHSAX C LEIbIO  BBIABICHHUS
00pa30BaTENBLHOIO U TBOPUECKOTO YPOBHS O0YYaIOMIMXCA, UX CIOCOOHOCTEH. MOXKeT ObITh OpPraHn30BaH B
(dopme cobece10BaHMS MIIN TECTHPOBAHHUS.

Texkymmii KOHTPOJIb OCYHIECTBIISCTCS JUII OOECIICUEHHs OINEPAaTHBHOW OOpATHOW CBS3H MEXKIY
npernojaBaTesieM M OOydJaromMMCs, a TaKKe KOPPEKTHPOBKH METOJIOB, CPEACTB W (GopM OOy4YEeHHUS B
IPOLIECCE OCBOCHUS OOYYaIOIIMMHUCS MOIYJIEH, pa3feloB W TEM HporpamMMmbl. TeKymuil KOHTPOIb
NPOBOAMTCS B X0J€ PabOTHI ¢ OOYYArOIIMMHUCS, NPU IMPOBEICHUU ayIUTOPHBIX 3aHATUH, a TakkKe IMpU
OLICHUBAaHUM CaMOCTOATENbHOM paboThl. MoXeT MNpoBOAUTHCS B (GopMe TECTHPOBAaHHUSA, OIpoca,
BBITTOJIHEHUS TPAKTHYECKON PAOOTHI.

IIpoMeskyTouHasi aTTecTallMs OCYIIECTBIISICTCS Ui OOECIEUYEHHUS] OIICHKH KadyeCTBa OCBOCHHS
00yYaroIUMUCs CTPYKTYPHBIX KOMIIOHEHTOB MPOrpaMMbl: MOJYJIS, pa3fiesia U SBISEeTCS CUCTeMaTHYeCKUM
MeponpusTHEM B o0Opa3oBaTelbHOM mpolecce. JlaHHas (opMa KOHTpOJS HampaBiieHa Ha BbISBICHUE
3HaHWI, YMEHHI ¥ HAaBBIKOB YYAIIUXCS M OINpEAessieT CTENeHb MX YCBOSEMOCTH YYeOHOTrO MaTepuaia.
[TpomexyTouHasi aTTecTalysi MOXKET MPOBOIUTHCS KaK Ha OTHEIBHBIX 3aHATHSX, TaK M B pPE3yJbTaTe
UCTOJIb30BAHUSI HAKOMUTEIBHONW CHCTEMBl OLEHHBAHMS MO PE3ylbTaTaM TEKYIIEro KOHTPOJIS OCBOCHMS
nporpamMMbl. @OpMBI IPOMEXKYTOUHOM aTTECTAllMU; TECTUPOBAHUE, OIPOC, BHIOJHEHHUS KOHTPOJIbHON WU
MPaKTUYECKON PabOTHI.

HroroBasi arrecTanusi OCyIIECTBIISIETCS B KOHIIE y4eOHOTO ToJla WIIM TIPU 3aBEPIICHUH OOydeHUS
0 TporpaMMe, ¢ IIeJbl0 TPOBEPKM 3HAHWMH, YMEHMH M HaBBIKOB 10 0011e00pa3oBaTeIbHOM
of1epa3BuBaroIieil mporpaMMe. B cooTBeTCTBUM ¢ pe3yiabTaTaMd HUTOTOBOM aTTECTALMU OIpeJelIsieTcs,
HACKOJIbKO JIOCTUTHYTHI PE3YJIbTaThl MPOrPaMMBI KaXIbIM YYalllMCs, TIOJTHOTA BBITOJHEHHS TPOTPAMMBI.

(DOPMBI HUTOTOBOM arTeéCTall, HUTOIrOBOC TCCTUPOBAHHUE, BBIITIOJIHCHHA HTOTOBOM pa6OTI)I, 3amuTa




WHIUBUAYAIBHOTO WM TPYIIOBOTO IMPOEKTa B BUAE MNYOJIMYHOTO BBICTYIJICHUS C JEMOHCTPALUS
MIPOEKTHOM pabOTHI.
Kputepuu oneHky 3HaHW, yMeHHii 1 HABHIKOB MIPH OCBOEHHHU MPOTrPaMMbI NIPUBeIEHbI B
Tadauiel.

Tabmuna 1. Kputepuu onieHuBaHus pe3yabTaTUBHOCTH 00pa30BaTebHOM A TEIbHOCTH

YpoBeHb
TeopPeTHYEeCKUX 3unanuna
3HAHUH

Ha utoroBom TecTupoBaHUU OO0YYAIOMIMIICS MOKA3hIBAET HEJOCTATOUHOE
Huzkuit 3HAaHUE  TeopeTHyYecKoro  marepuana. OOyvaromwuiicss  BiageeT H
HEKOTOPHIMM  KOHKPETHBIMM  3HAHUSIMU. 3HAHUS  BOCHPOU3BOAUT
JIOCJIOBHO U OYKBaJIbHO

Ha wutoroBoM TecTHpoBaHWM OOYYArOIIMIACS TIOKAa3bIBAET XOpOIIEe
Cpennuit 3HAaHUE TEOPETUYECKOTO MaTepuayia. 3amac 3HAaHMKA OO0y4aromerocs C
ONMM3KUH K CcoJepKaHui0 00pa3oBaTeldbHON mporpamMmbl. HemomHoe
BIIaJICHUE MOHITHUS TEPMUHAMH, 3aKOHAMHU, TEOpPHEH

Ha wuroroBom TectupoBaHnu OOYyYalOLIUICS I0Ka3bIBAET OTIMYHOE
Bricokwuit 3HaHHE TeopeThyecKkoro Marepuana. HWHbopmanuoo BOCHPUHUMAET, B
MOHMMAET, yMeeT NepedopMyIHpOBaTH CBOMMH ClOBamMH. Brianeer
SKCIIEPTHBIM YpPOBHEM 3HAHMI, CIOCOOEH MepeaaBaTh HEO0OXOIUMBbIE
3HAHUS CBEPCTHHUKAM.

YposeHb
NPaKTHYeCKUX CrnenmnanbHble yMEHUS, HABbIKH.
YMeHHI M HABBIKOB

Huzkuii B npaktuueckod neATeNTbHOCTH OOYYaIOIIUNUCS JOMYCKAEeT CEpbEe3HbIE
omKOKH, c1abo BJIaZieeT YMEHUSIMU U HaBbIKAMU H

Cpennuii OOyuaromuiics BiaJeeT CHelUaJIbHBIMU HaBbIKAMH Ha PENpPOAYKTUBHO-
nojpaxareiabHoM  ypoBHe. IlpakTuyeckoe npuUMEHEHHE  3HAHUM C
BOIUJIONIAETCS B MPOAYKT, TPEOYIOMIMI HE3HAYUTEIHHOM TOPAOOTKH.

Beicoknii OOyuaromuiics crocoOeH MPUMEHUTh YMEHMSI U HaBBIKH JUISl pEIICHUS

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

MarepuanbHO-TeXHHYECKOe o0ecredeHue

3aHsTHS TPOXOJIAT B KaOMHETe NH()OPMATUKH 00pa30BaTEILHOTIO YUPEKACHHUS.

O06opynoBaHue KOMITBIOTEPHOTO KJ1acca:

- paboune Mecta IO KOJUYECTBY OOYYaIOIIUXCS, OCHAIIEHHbIE MEPCOHAJIbHBIMU
KOMIIbIOTEPaMU MJIM HOYTOYKaMu;

- paboyee MecTo MpenoaBaTelis, OCHAIEHHOE EPCOHAIBHBIM KOMIIBIOTEPOM HIIK HOYTOYKOM;

- MarHMTHO-MapKepHas J10CKa;

- KOMIUIEKT Y4e€OHO-METOJWYECKOM JOKyMEeHTauuu: pabouas mporpamma, pas3JaTOUHBIH
MaTepual, 3aJaHus, LHUQPPOBBIE KOMIIOHEHTHl Y4e€OHO-METOJIMYECKUX KOMILJIEKCOB (Ipe3eHTAalllH,
BUJICOPOJIUKH).

TexHau4eckue cpencTpa 00ydeHUs:




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

- JIOKaJIbHAS CETh U IOCTYN K ceTh MIHTepHeT.

Kabuner nns 3amsartuii coorBercTByer TpeboBanusim Canllun 2.4. 3648-20 «CanurapHo-
SMUJIEMHOJIOTUYECKHEe TpeOOBaHMUA K YCTPOMCTBY, COJEpPKAHUIO M OpraHu3alMd pexumMa paboThl
00pa3oBaTeNbHBIX OpPraHU3aLUi OMOJIHUTEILHOIO 00pa30BaHUsl JeTeN».

MeTtoauyeckoe odecrniedyeHre NPpOrpaMMbl

Oprannsanus 00pa3oBaTe/IbHOM 1A TeJbHOCTH

OO0pa3zoBarenbHbIil Npouecc ocyuiecTBisiercss 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 YYALUXCSI B IIPOLIECCE €r0 BBINOJIHEHHUS.
[IpakTHyeckue 3a1aHusl BBIIOJIHAIOTCS HAa KOMIIBIOTEPE. Y4YalMECs MOTYT CaMOCTOATEIBbHO TPEHHPOBAThH
HaBBIKM IIPOTPaMMUPOBAHUS, BBINOJIHAS 3a/1aHUs, Pa3MELIEHHbBIE B Kypce 110 UCKYCCTBEHHOMY MHTEIUIEKTY

M MammHHOMY oOydeHuio B pamkax mnpoekta «MM  Crapt» Ha matdopme  Stepjk.org

https://stepik.org/course/125587. ITpoBepka mporpaMMHBIX KOJIOB OCYIIIECTBIISICTCS aBTOMATHYCCKH.

[TnaHUPYIOTCS CIIEAYIONINE STAIbI OPraHU3aAIUH 3aHSATHS:

- nocmanoska yueoHo2o 3adanusi. KOMIIOHEHTBI yueOHOrO 3a/laHus: XapaKTePUCTUKA 3aIaHUs
(mmaHupyeMblii  pe3ysbTaT BBIMOJHEHUS), MOTHBAIMOHHAS 4YacTh;, COJCpPKAHHE: YCJIOBHS, BOIPOC,
MHCTPYKIIHS IO BBIMOJHCHHUIO, BPEMS BBIMOJHEHHS; 00pa3ell WM ONMCAHWE OTBETA; KPUTECPHU OIICHKH;
METOJIMYECKU KOMMEHTApUi.

- 0esmMeNbHOCIb  00VHAIOWUXCS NO €20 6bINOJHEeHU0. 3aJaHus MOTYT BBITOJIHATHCS Kak
WHIMBUIYAIbHO, TaK W B Tpynmax. [lapHas wid rpymnmoBas paboTa MO3BOJSET KaXJIOMY YJalieMycs
pa3BUBaTh KOMMYHHKATHBHBIC KOMIIETCHIIMM M OCBaWBaTh HOPMBI pabOThl B KoJulekTHBE. HeoOxomumo
MOMHHUTh, YTO MPHUCBOCHHE 3HAHHMU (NEPEXOJ HMX B CO3HAHHME) OCYIIECTBISAETCS TOJBKO IMPH YCIOBUH
HAJIMYMS BHEIIHEH peud (TCHMXOJOTHYECKUN MEXaHW3M, OOECICUMBAIOIIUN TPUCBOCHUE 3HAHUH, T.C.
[pUpaIieHHe CO3HAHMS: BOIPOC - MBICIIb - BHYTPEHHSISI peYb - BHEIIHSS pedb). [103TOMYy pekoMeHyeTcs
OpPraHU30BBIBATh JEATEIBHOCTh OOYYAIOMIMXCS dYepe3 OOCYKIACHHE KIIFOYEBBIX BOIPOCOB COJCPIKAHHMS
ypOKa, B TOM YHCJIE C UCIIOJIB30BAaHUEM 3PUTEIBHBIX OIOP.

- KOHMPOIb npoyecca u cmenexu evinoiHenus. 110BeIeHHe UTOTOB KaXKJIOTO JTara 3aHsATHSI
00yJaroIUMHUCS, HAIWYHe OOpaTHOW CBSI3W HAa KaxaoM dTare. To ecTh BBIMOJHEHHE KaXI0ro y4eOHOTro
3aJaHMs MTOJIBEPracTCs KOHTPOIIO YUUTEIS C IeNbI0 00eCleueHus TEKYIIeH KOPPEKIUH MPOIecca YUeHUs
KQXJIOTO OO0YYaroIIerocsi. IMOJBEJICHUE HUTOra JesITEIbHOCTH. KadecTBEHHas TOJIOKUTEIIbHAS OICHKA
JESTEIBHOCTH 00YJarOIIUXCsI CIOCOOCTBYET (POPMHUPOBAHUIO TIOJIOKHUTEIBHOMN YyUeOHOH MOTHBALINY.

- pegrexcus. VICTIONb30BaHUE CHUCTEMbI CAMOKOHTPOJII M B3aMMOKOHTpPOJISI Kak CpECTB

pednexkcun 1 GopMHUPOBAHHUS OTBETCTBEHHOCTH 3a PE3YIIbTaThl CBOCH JEATEILHOCTH.


https://stepik.org/course/125587

- camocmosmenvuas padooma. Hamuume OIOKOB CaMOCTOATENBHOIO MOJYYEHHUsS 3HAHHUH
o0yJaroIUMHCs B Ipolecce Yy4yeOHO-NO3HABATEIbHONW MAEATENbHOCTH C pa3IMYHBIMH HMCTOYHHKAMU
uHOpMaINH, Cpeld KOTOPBIX BeIyIlee MECTO IPUHAAJICKUT pecypcam cetu MHTepHeT.

Kaxknoe ouHOE 3aHATHE CTPOUTCS C YY4E€TOM HMHAMBHUIYAJIBHBIX BO3PACTHBIX, IICUXOJOTMYECKUX U
(bU3M0JI0rNUecKUX 0COOEHHOCTEH 00yJaromuXcs U KOMIIETEHTHOCTHOI'O TIOAX0/1a, YTO OMpEAEseT CUCTEMY
TpeOOBAHUH K 3aHATHUSIM:

Llenenonacanue. llepen o0oOy4yarOIIMMHCS CTaBSITCS KOHKPETHbBIE, JIOCTH)KUMBIE, IIOHSTHBIE,
auarHoctupyemsle 1enu. [1o Bo3MokHOCTH, LieNenogaraHue oCyIleCTBISETCS COBMECTHO € 00y4arOIUMUCS
ucxonad u3 chopmyaupoBaHHON mpobaembl. OOyuaromuecss AOJKHBI 3HATh, KaKue KOHKPETHO 3HAaHUS U
YMEHHUSI OHU OCBOAT B IIPOLIECCE JAEATEIIBHOCTHM Ha 3aHSATHM; OHU JIOJDKHBI 3HaTh U IUIAH JOCTHKEHUS
IIOCTaBJIEHHBIX 3a7au.

Momueayus. Yuutenb GOpMHPYET UHTEPEC K MpPOLECcCY y4eOHOM NeATENbHOCTH U K JOCTHKCHHIO
KOHEYHOro pe3yibTara. O(Q(GEKTUBHBIMU MOTHUBAMH SIBIIIIOTCS pPELICHHE aKTyaJbHOM NpoOJIeMbl,
IIPaKTUYeCcKasi HAalPaBJIEHHOCTb COJCPKAHUS.

Omobop coodeporcanus. J{st KaxX10T0 3aHATUS JOKHBI ObITh KAUECTBEHHO OTPa0OTaHbI INIAHUPYEMbIE
pe3yJIbTaThl, ONpPEAEICHHbIE IPOrPAMMO, U TOJIBKO 3TH 3HAHUS MOJIBEPraloTcs KOHTpoto. Bes octanbHas
nH(OpMalKs HOCUT BCIIOMOIaTeNIbHbIM XapakTep U He TOJDKHA CO3/1aBaTh MEPETPY30K U KOHTPOJIUPOBATHCA.
ITpu moxbope yueOHO-TUAAKTUYECKMX MaTEpUAIOB U BBIOOPE MPUEMOB OpraHM3alllud 00pa3oBaTeIbHOI
JESTeNbHOCTH HEOOXOAMMO YYHTHIBaTh, YTO MAaKCUMalbHO 3((EKTUBHO ycBamBaeTcs HWHQOpMaLus,
KOTOpasi:

- ABJISICTCA aKTyalbHOM JuId OOy4aroIlMXCsl, COIJIacyeTcss ¢ TEKYIUMMH, OCO3HAaBAaCMbIMU
NOTPeOHOCTSAMH U UHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAHUN U HABBIKOB yuYallUXcs;

- MIPOBOAMTCS Yepe3 pa3Hble KaHaJlbl BOCIPUTHS (BU3YyallbHasl, rpaduyeckas, TEKCTOBast);

- ABNseTcs 0a30BOM Ui NPUHATHS pelIeHHs, TO ecTh TpedyeT pa3pabOoTKU 3aJaHuil 1o
MPAKTUYECKOMY HCIOIb30BAHUIO HH(POPMALINY;

- TpaHCIUPYETCs IPYroMy YeJIOBEKY B Ipoliecce BepOaIbHOro 00IEHus.

Ilpakmuueckas 3uauumocmsv 3HAHUN U  CHOcoOO8 OesamenvHOCMU. YUUTENb TOKa3bIBaeT
00yJaroImuMcsi BO3MOKHOCTU TPUMEHEHHUS OCBaMBAE€MbIX 3HAaHMM M YMEHMH B HX TPaKTHYECKOU
JESTEIBHOCTH.

MeToanbl 00pa3oBaTeJIbHOM 1eATEJIbHOCTH

[Ipuopurer B paboTe Tmemarora OTHAeTCsl MpHEMaM OIOCPEIOBAHHOTO MEAaroru4eckoro
BO3/ICUCTBUS, HA MEPBBIM IUIAH BBIIBUTAlOTCS JUATIOTMYECKHE METOJbl OOIIEHHUS, COBMECTHBIH IMOUCK
UCTHHBI, pPa3BUTHE YEpe3 CO3JaHHE BOCHUTHIBAIOIIMX CUTYyalluil, pa3sHOOOpa3sHyl0 TBOPUYECKYIO
NeSATETPHOCTh U B3auUMoJielicTBHE. B 00pa3oBaTelbHOM MpoOIecce MO JAaHHOW MPOTPaMME HCIOIB3YIOTCS

METOAbI 06y‘-I€HI/I$[, HaITpaBJICHHBIC HA PCIICHUEC O6paSOBaTeJ'IBHO-BOCHI/ITaTeJ'H)HBIX 3aJay4.



- OOBSICHUTENIbHO-UITIOCTPATUBHBI;

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

- MPOEKTHO-UCCIEA0BATEIbCKU;

- HarJsAHBIA: IeMOHCTpalys IUIaKaToB, CXEeM, TaOJIUL, TUarpaMm, pOeKTOB;

- UCIOJIb30BAHNE TEXHUYECKUX CPEJICTB;

- IIPOCMOTP BUJIEO;

- [IPaKTUYECKUM: IPAKTUYECKUE 3a/1aHuUs;

- aHaJIM3 U pellleHre NPOOIEeMHBIX CUTYaLUH;

- METOJ IPOBEPKH, OLIEHKU 3HAHUN M HaBBIKOB, MTO3BOJISIOIINN OLEHUTh YCBOCHUE MaTepuaa
Y BHECTH KOPPEKTUPOBKH.

Br16op mMeTo10B 00yueHHs] OCYIIECTBIISICTCS UCXOMs M3 aHAJIM3a YPOBHS TOTOBHOCTH YYAIIMXCS K
OCBOGHHIO COJEpXKAHUSA MOJYJsl, CTENEHU CIOKHOCTH MaTepuana, Tuna ydeOHoro 3aHsaTus. Ha BbIOOD
METOI0B 00yU€HHs] 3HAUUTENILHO BIIUSET MEPCOHAIBHBINA COCTaB IPYIIbl, UHAMBUAYaAIbHbIE OCOOEHHOCTH,
BO3MO>KHOCTH U 3apOChl 00yUYaroIuXCsl.

®opMbl POBEACHUA 3AHATHI

OcHOBHast opraHM3allMoHHas ¢opma OOyueHHs B JONOJHHUTEIbHOM 00pa3oBaHHU — Yy4yeOHOe
3aHaTHe. Kpome y4yeOHOro 3aHATUS B JIONOJIHUTEIBHOM OOPa30BaHMM HCHOJB3YeTCs  OO0JbIIOE
pasHooOpa3ue GopM OOydeHHS: IKCKYpCHs, 3aHSITHE-UTpa, CEMHHAp, TpeHHHT u apyrux. llogdop dopm
OpraHM3aly y4eOHOro 3aHSTHUSI 3aBUCUT OT HAIPaBJIEHHOCTU JOINOJHUTEIBHON 00I1e00pa3oBaTenbHON
o01epa3BUBaroILel IPOrpamMMsbl, crieluUKU 3aHATHH, OT npeoliIajaHusl Ha 3aHSATUU TOTO MM MHOTO BUAA
JESTEIBHOCTH.

WuauBuayanbHas ¢popma o0yd4eHUs MOJpPa3yMeBAaeT B3aUMOJICHCTBUE YUUTENSI C OJHUM YYEHHKOM
(peneTuTopCcTBO, THIOTEPCTBO, KOHCYJIbTAMM U T. 1.). B KONIEKTHBHO-TpYNMOBBIX (opmax oO0ydeHUs
HIKOJIBHUKH pabOoTaloT B IPYIMIAX, CO3/aBAEMbIX Ha PAa3IMUYHBIX OCHOBAX.

®poHTanbHOE 00y4YeHHe MpenoiaraeT padboTy nmejarora cpasy co Bceil Tpynmnoil B €TMHOM TeMIIe U
¢ obmumu 3agavamu. KosmnekTuBHO-rpynmnoBas ¢opma oOydeHHUs OTIMYAETCS OT (POHTAIBHON TEM, UTO
oOyuaroluecs: Kjlacca paccMaTpUBAIOTCs KaK II€JIOCTHBIN KOJUIEKTUB WMJIM TPYIIa, KOTOPblE UMEIOT CBOMX
JUJIEPOB U OCOOEHHOCTH B3aUMOJICHCTBHUS.

[Tpu peanu3anuu nporpaMMsbl UCTIONB3YIOTCS CIeAyIOINEe POPMBI 3aHATHHI:

- WHIMBHIyaJIbHAS paboTa;

- TBOPUYECKUE 3aJIaHUs;

- npakTuyeckas padora;

- AUCKYCCHUA;



- W3Y4YEHHE U 3aKpelieHHe HOBOIO MaTepHajia Ha MHTepaKTUBHOW JeKIuH (Jiekuus-Oecena,
JEKUUA-IUCKYCCHUsl, JIEKIUsI ¢ pa300poM KOHKPETHBIX CUTYallUid, JIEKLHUs C 3apaHee 3arlaHupPOBAaHHBIMU
omrOKaMu, KIS Npecc-KOH(epeHLINs, MUHU-JICKLU );

- IBpUCTHYECKas Oecena;

- MIPOCMOTP U 00CYXAeHHUE YUeOHBIX BUACPOIUKOB;

- o0cyXIeHuE u paspelnieHue npo0em («mo3rOoBOM ITYPM», [TOIIC-
dopmyna=ITozunus+Ob6ocHoBanue+IIpumep+Crencraue, «IepeBoO PEIICHUN).

[IpenycMoTpeHa AMCTaHIMOHHAs (opMma MpOBeACHUs 3aHIATUI TMpH momolu ruiathopmer Stepik.
JlcTaHIIMOHHOE B3aWMOJICUCTBHE MO3BOJISICT MPOBOJUTH KOHCYJIbTAIIUU YUAIETOCs MPU CAMOCTOSITENILHOM
pabore moma. Cucrema CeTeBOr0 B3aUMOACHCTBHS MO3BOJISIET 00ECIEYUTh BO3MOXKHOCTH HETPEPHIBHOTO
00y4eHHs B TOM YHUCIIE, JJIS 9acTO OOJCIOIUX JIeTel WM BCEX JIeTeH B MEPHOJ CE30HHBIX KapaHTHHOB U
TEMIIepaTyPHBIX OIPaHUYEHUX TOCEIIECHUS 3aHITUH.

Kanposoe o6ecnieuenue

Peanuzamus mporpaMMbl oOecrieuMBaeTcs TMEeJIarorHYeCKUMH  KaapaMH, HMEIOIIMMU CpeIHee
npodeccuoHambHOe 00pa3oBaHME WM BbICIIee 00pa3oBaHWE, COOTBETCTBYIOUIEE HAINPABICHHOCTH
JOMOJTHUTEIBHOMN 00111e00pa30BaTeIbHON MPOTPaMMBI.

[Ipy OTCYTCTBMM TEAArOTMYECKOro 00pa3oBaHUsT — JIONOJHHUTEIbHOE MPOQPEeCcCCHOHATBHOE
neJarornyeckoe o0pa3oBaHME; JOMOTHUTENbHAs MpodeccuOHalbHAs MpOorpaMma MOXKET OBITh OCBOEHA
nocje TpyaoycTpoicTBa. Pexomenayercs oOydeHHE 1O  JOMOJHHUTEIBHBIM  MPOQPECCHOHATHHBIM
porpamMMam 10 TPOQIITIO TeIarornIecKoi e TeIbHOCTH HE PEeXe YeM OJIMH pa3 B TPH roJa.
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http://publication.pravo.gov.ru/Document/View/0001201811300034
http://fgosvo.ru/news/6/3207

8) O pasBuTHHM HCKYCCTBEHHOTO HHTeUIekTa B Poccuiickoii deneparuu (BMecte ¢ "HannoHambHOR
CTpaTeruel pa3BUTHS MCKYCCTBEHHOTro MHTeIUIeKkTa Ha nepuona a0 2030 roma"): Ykas Ilpesuaenra PO ot
10.10.2019 Ne 490 /1 Koncynprantllntoc [DnexTpoHHBII pecypc] // URL:
http://www.consultant.ru/document/cons_doc LAW 335184/ (nata oopamienus: 02.08.2023).

9) Konnenmuus TEXHOJIOTUYECKOTO pa3BUTHS Ha Mepuo/I bi(e} 2030 roja.

http://static.government.ru/media/files/KIJ6A00A1K5t8AWI3NTRGEP8O1bBp18F.pdf
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