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IMosicHuTeIbHASA 3aNIMCKA

JlononuuTenbHas o011eobpazoBaTenbHas (oOmepa3BuBaroias) nporpamma
«VICKyCCTBEHHBIN HWHTEJUIGKT M MaIIMHHOE OOyd4eHHe» pa3paboTaHa B COOTBETCTBHH CO
CJEeAYIOIUMHA HOPMAaTUBHO-TIPABOBBIMH aKTaMU:

- ®enepanbhblii 3akoH OT 29 nexabpst 2012 r. Ne 273-03 «O6 obpazoBaHMU B
Poccuiickoit @enepanum».

- ®enepanbubiii 3ak0H Poccuiickoit @eaepanun ot 14.07. 2022 Ne 295-®3 «O
BHeceHUHN n3MeHeHuil B DenepanbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoii deneparmmy,
Konnenmust pa3BuTHsi JOMONMHUTENBHOTO oOpa3zoBanus neredd mo 2030 roma (pacmopspkeHue
[IpaBurensctBa P® ot 31 mapta 2022 . N 678-p).

- [Topsimox MpUMEHEHHs] OpraHM3alMsIMH, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO
JESTENIbHOCTD, JJEKTPOHHOTO OOY4YEeHHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUN MpHU
peanu3anyy 00pa3oBaTeIbHbIX NporpamMm (mpuka3z MunmucrtepcTsa oopa3zoBanus U Hayku PO ot
23.08.2017 r. Ne 816).

- [Topsimox OpraHu3alvyd U OCYIIECTBJICHHS] 0Opa30BaTENbHON AEATEILHOCTH IO
JOTIOTHUTEIBHBIM 00111e00pa30BaTeNbHBIM MporpaMmamM (TMpuka3 MHUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii @enepanuu ot 27 uronsg 2022 Ne 629).

- [Topsimok opraHu3anyMy M OCYIIECTBICHHUS 00pa30BAaTEIbHOW NEATENHOCTH MPHU
ceteBoil (popme peanmzanu 0Opa3oBaTeIbHBIX Mporpamm (Mpuka3 MUHHCTEpCTBA HAayKu U
BhIcero oopazoBanust PO u Munucrepcrsa npocsenienus PO ot 5 aprycra 2020 r. Ne 882/391).

- [Tpodeccrnonaneshbiii ctanaapT «llegaror TONOTHUTETLHOTO 00pa30BaHUS ICTEH U
B3pOCHBIX» (YTBEpKIEH mpukazoM MunmcTepcTBa Tpyaa Poccum ot 22 centsops 2021r. Ne 6
652H).

- Meroanueckue  peKOMEHJAUMU MO  NPOEKTUPOBAHUIO  JTOMOJHUTEIbHBIX
o011epa3BUBAIOLINX ITPOrpaMM (BKJIKOYasi pa3HOYPOBHEBBIE IPOrPaMMBl) (IMCbMO MUHUCTEPCTBA
obpasoBanus u Hayku P® ot 18.11.2015 roga Ne 09-3242).

- Metoauueckne pekoMeHaauuud g cyobektoB Poccuiickoit denepanuu 1o
BONIPOCaM peallu3allid OCHOBHBIX W JIOMOJHUTEIBHBIX OO0IIe00pa30BaTENbHBIX MPOrpaMM B
ceteBoii popme (yTB. MUHUCTEPCTBOM npocBerieHus PO 28 urons 2019 romga Ne MP-81/028H).

- CaHUTapHO-IMHIEMUOJIOTUYECKUE TPEOOBAaHUS K OpPraHM3aIMsIM BOCIUTAHUS H
oOyudeHusi, oTapixa U o3aopoBieHus aered u momonexu CII 2.4. 3648-20 (mocraHoBiIEeHHE
['maBHOTO rocymapcTBeHHOTO canuTapHoro Bpada P® ot 28.09.2020 r. Ne 28).

- VYcraB (monHOe Ha3BaHUE 00PA30BATEIBLHOTO YUPEKICHHUS).

- JlokanmbHBIE  aKTBI, PETJIAMEHTHUPYIOINHE O00pa30BaTENbHYIO  JCSATCILHOCTD

(Ha3BaHUE 00Pa30BATEIBHOIO YUPEIKICHUS).



Hanpagenennocmey npozpammel - texuudeckas. [IpeqHasHaueHa sl MCIOJIb30BaHUS B
CUCTEME JIOMIOJIHUTENLHOr0 00pa3oBanus nereil. OOydeHue o nporpaMmme Co3/1aeT yCIOBHS s
po(hecCHOHATFHOTO CaMOOMPEEIICHNUs, Pa3BUTHUS TTO3HABATEIBHON aKTUBHOCTH M TBOPUYECKOMH
camopeaIn3anuy 00yJaroImuXxcs.

B ocHOBy mporpammbl 3aJI0)K€H NPUHIUI CUCTEMATUYHOCTU U IOCJIEIOBATEIBbHOCTH
3HAaHUH, KOTOPBIM 3aKiiovaeTrcs B HM3yYeHUM ydeOHOro MaTepuajia B MOCIEAO0BATEIbHOCTH,
OTpaXKarolllel JOTUKY TEXHUYECKUX HAyK, XOJ TE€XHOJOTMYECKOro IMpollecca, 3aKOHOMEPHOCTHU
(bopMHpOBaHUS TEXHOJOTHYECKUX YMEHHUN U COOTIOIEHUH HABBIKOB. VI3ydeHue mocienyromero
yueOHOro Marepuajia CTPOUTbCS HA OCHOBE YyCBOeHHS mpensiaymero. IIpunnummn
CHUCTEMAaTUYHOCTH U MTOCJIEI0BATEIbHOCTH BOIUIOIIAETCS B CTPYKTYPE MPOrpaMMBbl M OpraHU3aluu
00pa30BaTeNbHOrO MpOIlecca B YaCTH CUCTEMATHUYECKOTO TOBTOPEHHSI U 0000IIIEHUSI H3YYEHHOTO
y4eOHOro Marepuana Mocjiae YCBOSHHS OTIENbHBIX TEM U Pa3JIesioB MPOrPaMMbl; OCTETIEHHOTO
YCIIO)KHEHHUS NMPAKTUYECKUX padoT; IEMOHCTpALMM MEXIPEAMETHBIX CBSI3€H B pELICHUM 3a7ay
HCKYCCTBEHHOTO HHTe/uiekTa. [IporpamMma Bkiowaer y4yeOHBIH MaTepual JABYX YpOBHEH
CJIO)KHOCTH — OCHOBHOT'O W TPOJBUHYTOrO (MaTepuaibl MOBBIIIEHHOTO YPOBHS CJIO0XXHOCTH).
OCHOBHOI YpOBEHb IIO3BOJUT COCTaBUTh NEPBUYHOE MOHWMAHHE NPEAMETHOW O00JacTH,
pa3zoOpaThCcsi B KjlaccaXx pelIaeMblX 3aJad, MHCIOJIb3YEMbIX METO/AAaX pelleHus, o0JacTsIxX
MPWIOKEHUSI PE3yIbTaTOB, MO3HAKOMUT C A3BIKOM nporpammupoBanuss IlutoH u ero
OubimorekaMu, HEOOXOJUMBIMH JUIS CO3AAaHUS UCKYCCTBEHHOTO HHTEIIeKTa. OCBOMTH 3TOT
YPOBEHb MOTYT YyYalldecs C Ha4daJbHBIM YPOBHEM KOMIIETEHIIMA 1O WH(POpPMATHKE U
nporpaMMupoBaHuio. [IpoBUHYTHIN ypOBEHb SIBISIETCS MPOJIOJKEHHEM OCHOBHOTO YPOBHS U
HaIpaBJieH Ha 3HAKOMCTBO C COBPEMEHHBIMU TEHACHIIUSAMHU B cpepe HCKYCCTBEHHOTO MHTEIIJICKTa
¥ MalIMHHOTO OOYUYEHUsI, a TAKXKE PelIeHUueM Mpo(hecCHOHABHBIX 3a/1a4 o 00paboTKe OOIBIINX
JMaHHBIX. [ ero ocBOeHHs HE0OXOAUMBI 3HAHUSI OCHOBHOTO YPOBHS 110 TIPOTPAMMHUPOBAHUIO HA
[TuTOHE M OCHOBHBIX OHATUN B TEXHOJIOTUU UCKYCCTBEHHBIM HHTEIJIEKT U MAIIMHHOE 00Yy4YEHHUE.

Axmyanbhocmp TPOTpaMMbl OOYCJIOBJIEHA TEpeYHEM NPUOPUTETOB U MEPCIEKTHB
Hay4yHO-TeXHoJloruueckoro passurus Poccuiickoil ®enepauuu, nepeunciaeHHblx B CtpaTteruu
Hay4YHO-TEXHOJOTUYECKOro pa3BuTus Poccuiickoit denepanuu, rae co31aHue CUCTEM 00pabOTKH
OosbIIMX 00BEMOB JTAaHHBIX, MAIIMHHOTO OOYYEHHS M MCKYCCTBEHHOTO MHTEJICKTa Ha3BaHO B
YUCII€ TNPUOPUTETHBIX HANPABICHUM HAYYHO-TEXHOJIOTMYECKOro pa3BuTua Poccuiickoit
denepanuu Ha Omkaiimme 10-15 mer.

[Iporpamma HaneneHa Ha pelIeHHE 3aJad, omnpeaeneHHblx B CTpaTerud pa3BUTHS
Bocniutanus B Poccuiickoit ®enepanuu Ha nepuox a0 2025 roxa ot 29 mas 2015 r. Ne996-p.,

HaIpaBJIEHHBIX HAa TPYA0BOE BOCIUTAaHUE U PO(ECCUOHATIBHOE CaMOOIIPEIETICHUE peaTn3yeMoe



MOCPEJICTBOM COJIEHCTBHS NPO(ECCHOHATBHOMY CaMOOINPEAETICHNI0, MPHOOIIEHUs AeTell K
COLIMAIBHO 3HAUYMMOW JESATEIBHOCTH IJIsl OCMBICJICHHOTO BbIOOpa mpodeccuu. ConepxaHue
pOrpaMMbl  CIOCOOCTBYET (POPMHUPOBAHUIO LU(POBON, TEXHUYECKOM U TEXHOJIOTHYECKON
IPaMOTHOCTH OO0Yy4YaroIuXcs, a TaKXKe IO03BOJIAET Yy4alluMCsl MOJIY4YMUTh MpPEACTAaBICHHE O
3HaYMMOCTH MAIIMHHOTO OOy4YeHMsI M MCKYCCTBEHHOT'O WHTEJUIEKTa B COBPEMEHHOM MHpE U C
0COOEHHOCTSIMH MTPO(HECCHOHATLHON JAEATEIBHOCTH B 3TUX HATIPABJICHHUSX.

Hogu3na nporpaMMbl COCTOMT B TOM, YTO OHa pa3paboTaHa C y4€TOM KOMILIEKCHOTO
10/JX0/1a, 00BEIMHSIOIET0 OCHOBHBIEC 3HAHUS U HABBIKM, KOTOPbIE HEOOXOIUMBI CIEIMAINCTY B
cdepe 00paboTKM OONBIINX NaHHBIX: sI3bIK Python, MaTemMaTuky 1 aHaIM3a JAHHBIX, AITOPUTMBI
Y METObl MAIlIMHHOTO O0y4Y€HUs, COBpEMEHHbIE HEHPOCETEBBIE APXUTEKTYPHI.

Omauuumenvnan 0co6eHHOCH b TIPOIPAMMBI 3AKIIIOYAETCS B AESITEIBHOCTHOM IOJXO0/1E K
O0Oy4YeHMI0O M MPAKTUKO-OPUEHTHUPOBAHHOCTBIO. JleATENbHOCTHBIM MOAXOA peaau3yercss B
OpraHu3aly 3aHATUH C WCIOJb30BAHUEM AaKTUBHOM CaMOCTOSITEIIbHOW II03HABATEIBHOU
JIESITENIbHOCTH IIKOJIBbHUKA 110 OCBOCHUIO y4yeOHOro Marepuana. [IpakTuKo-OopueHTHPOBAHHOCTH
IpOorpaMMbl 00YCIIOBJI€HA OOJIBIIMM KOJIMYECTBOM 33aJaHMi, HalpaBlIEHHbIX HAa ()OPMHUpPOBAHUE
NPaKTUYECKUX YMEHUI M HaBBIKOB B MPO(ECCHOHATIBHOMN AEATENbHOCTH CHEelHaIncTa ¢ cdepe
HckyccTBEHHBI MHTEIUVIEKT M MAalIMHHOE OOyY€HHE, a 4acTh 3aJaHUN IPOrpaMMBbI SIBIISIFOTCS
UCCJIEIOBATEIbCKUMU MHUHU MPOEKTaMU, OPUEHTUPOBAHHBIMU HAa CO3/laHUE KOHKPETHOTO
HEPCOHAIBHOTO MPOJYKTA.

OCHOBHBIMU TUAAKTUYECKMMH MPUHLUIIAMHU IPOTPAMMBI  SABJISIOTCS JOCTYNHOCTh U
HarJsHOCTh, MOCJIEI0BATEIbHOCTh U CUCTEMATUYHOCTh 00yueHus. [Iporpamma ocHOBBIBaeTCs
Ha JOCTYNIHOCTH MaTepuaja M TOCTPOEHA IO NPUHLUIY «OT TPOCTOrO K CIONKHOMYM.
OO0yuatouiyecs IPOXoAAT MyTh OT MPOCTOrO K CIOXKHOMY, C YIETOM BO3BpaTa K NMPONHAECHHOMY
MaTepHally Ha HOBOM, OoJiee CI0XKHOM TBOPYECKOM YpoBHE. TemaTuka 3aHsATHH pasHooOpa3Ha,
4TO CIIOCOOCTBYET TBOPYECKOMY PAa3BHTHIO M camopeanu3auuu. OO0ydeHHe CTPOUTCS TaKUM
00pa3oM, yTOOBI ydalluecss yCIEUIHO YCBOWJIM IpHUEMbl paboThl B Cpelie MpOrpaMMHUpPOBAHUS
[TuToH, Hay4YMIMCh YUTATh M MOHUMATh ANTrOPUTMbl MICKyCCTBEHHBIH MHTEIUIEKT M MallMHHOE
oOyuyeHHe, a 3aTeM M CO3[aBaTb CBOM JJISl pEIICHUs MPAaKTHUYECKHX 3aaady. Takum obOpasom
MOCTETICHHO (POPMHUPYETCSI CHCTEMA CTICIIUAILHBIX HABBIKOB M YMEHHI, (HOPMUpPYETCS HHTEPEC K
TBOPUYECTBY U CaMOCTOSITENIbHOM padoTe.

Ileoazozuueckana yenecoodpaznocmsy NporpaMMbl COCTOUT B BO3MOXKHOCTHU peain3aliiu
y4yalluMUCs UX HHTEpecoB B cepe MH(YOPMALMOHHBIX TEXHOJOTHH MO CO3/1aHUIO NPOEKTOB
UCKYCCTBEHHOT'O MHTEIJIJIEKTAa M MAIIMHHOTO O0Y4YEeHHUs, a NOJTYUYESHHbIE 3HAHHsI, yMEHUS U HABBIKU

MOTYT OBbITh HalpaBJICHbI HA KX CAMOOMPE/IeIICHHE.



B npomecce peanuzanuu mporpamMmbl - yyalipecsi 3HAKOMSTCS C COBPEMEHHBIMHU
TEXHOJIOTHSIMU O0paOOTKH OOJIBIIUX MAacCHBOB JAHHBIX, & TaKXKe Pa3BUBAIOT MPAKTHUYECKUE
HAaBBIKH, B TOM YHCJIE€ HABBIK TTIOCTAHOBKHU MBICJICHHOT'O SKCTICPUMEHTA.

Ilenv npozpammer: dhopmupoBaHHe y O0OYYAIOIMIUXCS KOMIIETEHIUHM, MO3BOJISIOIINX
MCIIOJIb30BaTh COBPEMEHHBIE TPOTPAMMHEIE CPEJICTBA M AJITOPUTMBI JIJIsl aBTOMATH3AIIUU Pabodmx
mporeccoB 1o 3PGEeKTUBHONH 00pabOTKe OOJBIIMX MAaCCHBOB JIAaHHBIX HHTEIUICKTYAJIbHBIMU
CUCTEMaMH.

3aoauu npozpammol

Obyuarowue:

- (dbopMUpOBaHKE IPEICTABICHUNA O TEXHOJIOTUU UCKYCCTBEHHOTO MHTEJUIEKTa U €r0
MeECTe B COBPEMEHHOMI OOIIECTBE;

- dbopMUpOBaHHE HABBIKOB JIOTHYECKOTO MBIIUICHUS, HEOOXOAMMOro  JJs
npodecCHOHAIBHOMN 1eATETFHOCTH B COBPEMEHHOM OOIIIECTBE;

- dbopMUpOBaHHE KOMIIETCHIIMA B c(hepe MATeMaTHYeCKOro aHaiw3a W JTUHCHHON
anreOpbl, HEOOXOTUMBIX AJIS aHAJIU3A JAHHBIX;

- O03HAKOMJICHHE YyYalIUXCsl € aJIrOpUTMAMU U MOJENSMU HUCKYCCTBEHHOIO
WHTEJUIEKTA JIJISl pELICHUs 3a]1a4 MAIIMHHOTO OOYYEHHs CPEJCTBAMU SI3bIKA MTPOTPaMMHUPOBAHUS
ITuron;

- dbopMupoBaHHE YMEHHUIl TOCTPOCHHUS HEUPOHHBIX CETEeH CpeACTBaMU CHCTEM
MpOrpaMMUPOBaHUS AJI PELICHUS 33]1a4 KOMIIBIOTEPHOTO 3pEHUS;

- Pazeusarowue:

- pa3BuTHE HWHTEpeca K HHPOpMaTHKE W WH(OOPMAIIMOHHBIM TEXHOJIOTHSIM, H, B
YaCTHOCTH, K TEXHOJOTHUH UCKYCCTBEHHBIM MHTEIIEKT U MAIIMHHOE 00Y4YeHHE;

- MOTHBHPOBAaHHE K H3YyYCHHIO HAYK E€CTECTBEHHOHAYYHOTO MHKIA: (U3HKH,
UHPOPMATUKU

- (mporpaMMHpOBaHHE€ ¥  aBTOMATH3UPOBAHHBIE CHUCTEMBI TIpaBJICHUS) U
MaTeMAaTHKH;

- pa3BuTHE OOpPa3HOro, AJITOPUTMHUYECKOTO U MAaTEMaTHYECKOTO MBIIIICHHS,
JIOTUYECKUX CIIOCOOHOCTEN ydaluxcs;

- pa3BUTHE YMEHHS MOCTAHOBKM TEXHHYECKOW 3a7auu, cOOpa U M3y4YEHUs HYKHOU
nH(pOopMaIu, yMEHNE HAXOAUTh KOHKPETHOE PEIICHHE 3314 U OCYIIECTBIIATh CBOM TBOPUECKUI
3aMbICell;

- pa3BUTHE CLIOCOOHOCTH K CaMOCTOSITEIbHOM paboTe;

Bocnumamenvhuie:



- BOCIHTAHUE YCUIYMBOCTH, YMEHHUS TUIAHUPOBATH CBOIO JIEATEIHHOCTh U IOBOJIUTH
ee J10 KOHLIa;

- BOCIIMTaHHUE UHTEpeca K yUEHHIO;

- (dbopMUpOBaHKE TBOPUYECKOTO MOAX0/Aa K MIOCTABICHHOM 3a/1ay4e;

- BOCIIUTaHHE MOTHBALIUH YUAILIHXCS K H300pETaTEeNbCTBY, CO3/IaHUI0 COOCTBEHHBIX
MIPOTPaMMHBIX TIPOAYKTOB;

- (dbopMupOBaHUE MPEACTABIECHUS O TOM, YTO OOJIBIIMHCTBO 3a7a4 UMEIOT HECKOJIBKO
peLIeHni

- dopmupoBanre TPO(HECCHOHATHFHOTO  CaMOOIpENeICHHs, MPHOOIICHHEe K
COLMAIIBHO 3HAYMMOMH JIESTETFHOCTH IS OCMBICIICHHOTO BBIOOpA podeccuu.

Bospacm oemeii, yuacmeyrowux é peanuzayuu npozpammol: 12-17 ner.

[ToapocTKOBEIN BO3pACT XapaKTEPU3yeTCs 3HAYUTEIbHBIMH 3aTPYAHEHUSIMU B YCBOCHUU
TEOPETUYECKHUX, aOCTPAaKTHBIX 3HAHHMM, CIIOCOOHOCTh K aOCTPAaKTHOMY MBILIUICHUIO Yy JeTel
TOJIBKO (pOpMHpYETCsl, IEPEX0] OT KOHKPETHOrO K a0CTPAaKTHOMY MBILUIEHUIO MOKET JJIUTHCS C
5 mo 8 kJacc, Mo3TOMY BH3yaJu3allks CIOKHBIX MPOIECCOB 3HAUUTENBHO YIIPOIIAET BOCIIPUATHE
MaTepuaja M CHocoOCTBYET €ro JydiieMy ycBoeHuio. IlepexomHblii mepuos OT AETCTBa K
B3POCJIOCTH XapaKTEpU3YEeTCsl MEPECTPONKON OpraHus3Ma, CaMOOIIPENEICHUEM CBOEr0 MecTa B
OKpY’KaloIIeM MHpPE, Pa3BUTHEM MPEIMETHBIX M METaIPEeIMETHBIX KOMIIETCHINI, HHTEpecoB. B
CTapuieM MIKOJFHOM BO3PAcTe 3aKJIaJ(bIBAIOTCS OCHOBBI MOPAJbHBIX M COLIMATIBHBIX YCTaHOBOK
JAMYHOCTH. Iy yCHemHoro yueHusl TpeOyroTcs MepecTpoiiKa MO3HABATENbHOM JEesTeIbHOCTH,
HOBBIE  CIIOCOOBI  YCBOCHHUSI 3HAaHHWH, CaMOCTOSTENLHOCTh. IIpOSIBIsSICTCS  CKIIOHHOCTH
apryMEHTHPOBATH CYXKJICHUS, eTIaTh BHIBOIBI.

Jlna nereit cTapiero Bo3pacTta XapakTepHO CIOBECHO-JIOTMUECKOe MbIlUIeHne. Beayeit
JeSITeIbHOCTBIO 3TOTO BO3pacTa sBJsiETCs OOIIEHHE CO CBEPCTHUKAMH, C I€Aaroramu,
POIUTENIIMU HAa OCHOBE ONPEEIIEHHBIX MOPAJIbHO-3TUYECKUX HOPM, HPAaBCTBEHHBIX YCTAaHOBOK,
dopMupyeTcsi TpPEACTaBICHHE O COOCTBEHHON JIMYHOCTH, CO3JAIOTCA MPEANOCHUIKU st
MOCTaHOBKU HOBBIX 33/1a4, MOTUBAIIMU K JalibHEHIIel COOCTBEHHOM TBOPUECKOI 1eATEIHbHOCTH.

OOyuenue 1o mporpaMme peaeT Ciaeayrolire 3a1a4l: 03HAKOMIICHHE O0Y4YaloLIMXCs C
TEXHOJIOTMSIMU 00pabOTKH OOJBIIMX MAacCCHUBOB JIAHHBIX, a TaKXE Ppa3BUTHE IMPaKTHUYECKHX
HAaBBIKOB, B TOM YMCJIE€ HAaBbIKA IIOCTAHOBKU MBICIEHHOI'O KCIIEPUMEHTA; NOOYKIEHUE eTel K
CaMOCTOSITENIbHOM AeITeTbHOCTH; (POPMUPOBAHUE AaHAIUTUYECKOTO, a0CTPAKTHOTO ¥ TBOPUECKOTO
MBIIIICHHS.

Cpoku peanuzayuu: nporpamMma paccuutana Ha 1 roj, o0bem dacoB Ha 144, u3 pacuera 4
yueOHBIX Yaca B HEAETI0. 3auMCIICHUE JIeTe MPOM3BOAMUTCS B Hadane ydyeOHOro roja mocie

MIpeIBAPUTEIILHON JUArHOCTUKH 00YUYaOIIeToCsl M COOECeIOBAaHUS C HUM.



Dopmul 00yuenusa no npozpamme: OUYHAs, OYHAA C MPUMEHEHHEM JTUCTAHIIMOHHBIX
TEXHOJIOTHH.

Dopma opzanuzayuu OeamenbHocmu. TPYINIOBas, MPHU peaJu3alld MPOTPAMMBI C
MPUMEHEHHEM JMCTAHIIMOHHBIX TEXHOJOTUI — MepCcoHalIbHAsA, MaTepuaibl Kypca pa3MeIIeHbl B
BUPTYyaJIbHON 00yd4aroIei cpene.

Pesrcum 3anamuii: 2 pa3a B HEJENIO 10 2 aKaJIEeMUYECKUX Yaca.

JIMUTEeNbHOCTh OJTHOTO 3aHATHUS — 45 MUHYT.

Hanonnaemocms yuednwix cpynn: 10 15 4enoBek B rpymie.

ITnanupyemMbie pe3yJbTaTbl 0CBOCHHS NPOrPAMMBI

JIn4yHOCTHBIE pe3ynbTaThl OCBOEHUsS mHporpammbl «VICKyCCTBEHHBI MHTEIUIEKT W
MallMHHOE OOYy4YeHHME» OTPaXKar0T TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM U pacIIUpPEHHE OIBITAa JEATEIBHOCTH Ha €€ OCHOBE U B
IIPOLIECCE PEAIN3ALMHY OCHOBHBIX HAIPABJICHUN BOCHUTATEIIBHON NEATEIBHOCTH, B TOM YHUCIIE B
YaCTU YEHHOCMU HAYYHO20 NO3HAHUS.

- OpHUEHTAIMs B I€ATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUHBIX MIPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSAX DAa3BUTHUSl YEJIOBEKa, MPHUPOAbI U OOLIeCTBa, B3aUMOCBS3AX
YyesioBeKa C MPUPOIHON U COLMATIBHOM CpeIoi;

- OBJIaJIEHUE OCHOBHBIMU HAaBBIKAMU HCCIIEI0BATEIBCKON AESITEIBHOCTH, YCTAHOBKA
Ha OCMBICIICHHE OIbITa, HAONIOJEHHH, TOCTYIKOB M CTPEMIIEHHE COBEPIIEHCTBOBATH ITYTH
JOCTHKEHUS] MHAUBUYaJIbHOTO U KOJJIEKTUBHOTO OJIarOnoJyyusl.

B uactu aodammayuu obyuarowecoca K UIMEHANOWUMCA YCIOBUAM COYUANLHOU U
NPUPOOHOU Cpedbl.

- OCBOCHHE O0YYAIOIIUMHUCS COIUAIBLHOTO OIMBITA, OCHOBHBIX COIHAIBHBIX POJICH,
COOTBETCTBYIOIIMX BeIylleld JeATEJIbHOCTH BO3pacTa, HOPM U IMpaBWil OOIIECTBEHHOTO
HOBEJCHUS, (JOPM COLMAIBHOM KM3HM B TpyNIax M COOOLIECTBaX, BKIKOYas CEMbIO, I'PYIIIBI,
chopMHUpOBaHHBIE TIO NPO(PECCHOHANBHON AEATENBHOCTH, a TAaKKE B paMKax COLHAIbHOTIO
B3aUMOJICUCTBUA C JIFOJbMU U3 IPYroil KyJIbTYPHOU CpElbl;

- CIOCOOHOCTH 00YyUarOLIUXCs BO B3aUMOJECHCTBUU B YCIIOBUSIX HEOIIPEJIEICHHOCTH,
OTKPBITOCTH OTIBITY U 3HAHUSM JIPYTUX;

- CHOCOOHOCTh JI€MCTBOBATh B YCIIOBHSX HEONPEAEICHHOCTH, MOBBIIIATH YPOBEHb
CBOE KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO ACSITEIBbHOCTb, B TOM UHUCIIE YMEHHE YUUTBHCS Y
JpYTUX JIFOJIEH, 0CO3HABATh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HABBIKU U KOMIIETEHLIUN

13 OIIbITA IPYTHX;



- HABBIK BBISBIICHUS W CBSI3BIBAHHUS 00Pa30B, CIIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHUH, B TOM 4YHCIIE€ COCOOHOCTH (hOPMYIHPOBATH WUICH, MOHATHUS, TUIIOTE3bI 00 00BEKTaxX M
SIBIICHHUSX, B TOM YHCJI€ paHee HEe M3BECTHBIX, OCO3HABATh ACPHUIUTH COOCTBEHHBIX 3HAHHN H
KOMIIETEHTHOCTEMH, MJIaHUPOBATh CBOE Pa3BUTHE;

- YMEHHE pacro3HaBaTh KOHKPETHBIE NPHUMEPHI TMOHSATHS TIO0 XapaKTePHBIM
NpU3HAKaM, BBITIOJIHATH ONIEPALIUU B COOTBETCTBUH C ONIPEIEIIEHUEM B IPOCTEHITUMH CBOHCTBAMHA
MOHSTHS, KOHKPETU3UPOBATh MOHATHE MIPUMEpPAMU, UCIIOJIB30BATh TIOHATHE U €r0 CBOWMCTBA MpHU
peumieHun 3agad  (OMEepUpOBaTh TOHATHUAMHU), a TakKkKe OINEepUpoBaTh TEPMHHAMU U
MPEICTABICHUSIMH B 00JIACTH KOHIICTIIIUY YCTOMYHUBOTO Pa3BUTHS;

- (opMyIHpOBaTH U OLEHUBATH PUCKU U TIOCIEACTBUS, (OPMUPOBATH OIIBIT, YMETh
HAXOJUTh MMO3UTUBHOE B MPOU3OIIEAIIEH CUTYaIUH;

- OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE TapaHTH ycmexa.

MeTranpeamMeTrHble pe3yibTaTbl OCBOCHUs NPOrpaMMbl «VICKyCCTBEHHBI MHTEIUIEKT U
MalIMHHOE OOYyYeHHME» OTpa)kaloT OBJIAJICHUE YUYALIUMUCS VHUBEPCANbHLIMU YY4eOHbIMU
NO3HABAMENLHBIMU OCUCNBUIMU:

1) 6a3oBbIC JTOTHYECKUE ACHCTBUS:

- BBISIBIISATh M XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKN OOBEKTOB (SBICHHIA);

- yCTaHABJIMBATh CYNICCTBEHHBIH TPU3HAK KIAacCH(PUKAWK, OCHOBAaHUS IS
000011IeHNS ¥ CpaBHEHUS, KPUTEPUH IPOBOUMOTO aHAJIH3a;

- C YYETOM IpeUI0KEHHON 3aJ]aui BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMmarpuBaeMbIX (akTax, JaHHBIX U HAOJFOICHUSX;

- npeiarath KPUTEPUH JIIS BBISIBJICHUSI 3aKOHOMEPHOCTEH W TPOTHBOPEUHIA;

- BBISBJIATH JeQUUUTHl HWHGOPMALMK, AAHHBIX, HEOOXOIMMBIX IJSl PpPElICHUS
MOCTaBIICHHOM 3a/1a4H;

- BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U MPH U3YYCHUU SIBIICHUH U TIPOIIECCOB;

- JeNaTh  BBIBOJABI C  HWCIOJIB30BAaHUEM  JEAYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKTIOYeHU N, YMO3aKIIFOUEHUH 10 aHAJIOTUH, (OPMYIUPOBATh TUIIOTE3bl O B3aUMOCBSI3X;

- CaMOCTOSITENIbHO BBIOMPATh CHOCOO pemeHus y4eOHOM 3aaadu (CpaBHUBAThH
HECKOJIbKO BapUAHTOB PEIICHUs, BEHIOMPATh HAaMOOJEe MOAXOASAIINN C yYeTOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTCPHUCB);

2) 6a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTH HH(OPMALINHU, TIOTYYSHHOH B XO/1€

UCCIIeIOBaHUs (IKCIIEPUMEHTA);



- CaMOCTOSITENNLHO (OPMYIHUPOBaTh OOOOIIEHHS H BBIBOABI IO pe3yjibTaTaMm
MPOBEJICHHOTO HAOJIIOJICHUS, OIBITa, WCCICIOBAHMS, BIAJACTh WHCTPYMEHTAMH OIICHKH
JIOCTOBEPHOCTH TIOJTYY€HHBIX BBIBOJIOB U 000OIIICHUIA;

- MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE MPOIECCOB, COOBITHI U UX
MOCTIEACTBHSI B aHAJOTUYHBIX WM CXOJHBIX CHUTYaIMSX, BBIJIBHTATh MPEATOIOKEHUS 00 HX
Pa3BUTHU B HOBBIX YCJIOBHSX M KOHTEKCTAX;

3) pabora ¢ uHbOpMaIuei:

- MPUMEHATh PAa3IUYHbIE METO/bI, MHCTPYMEHTHI U 3alPOCHI MPHU MOUCKE U 0TOOpE
uHGOPMAIIMU WU JaHHBIX U3 HICTOYHUKOB C YI€TOM MPEIOKEHHON Y4eOHOM 3a1aun U 3aTaHHBIX
KPUTEPUCB;

- BbIOMpaTh,  aHAJIM3UPOBATh, CHUCTEMATU3UPOBATb W  HHTEPIPETUPOBATH
nHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

- HAXOAWTh CXOAHBIE APTYMEHTHI (MIOATBEPKAAOIINE WM OMPOBEPTaOIINE OAHY H
Ty K€ UJICI0, BEPCHIO) B PA3ITUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMATIbHYIO (OpMY MpecTaBICHHs MHPOPMALUK U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU TpaduKkoi u
UX KOMOHMHAIIMSIMY;

- OIICHWBATh HAJEKHOCTh HWHPOpPMAIIMK IO KPUTEPUAM, MPEIIOKESHHBIM
MeAarorn4eckuM pabOTHUKOM WK C(HOPMYIUPOBAHHBIM CAMOCTOSITENHHO;

- 3¢ (eKTUBHO 3aIOMHHATH U CUCTEMATU3HPOBATh HHPOPMAIIHIO.

OBnanenue ynugepcanbHuiMu y4eOHbIMU KOMMYHUKAMUBHBIMU OtCMBUIMU

1) obmieHue:

- BOCIPUHUMATh U (OPMYITUPOBATEH CYKJIEHUS, BHIPAKaTh SMOIIMH B COOTBETCTBUU
C IIeNISIMU U YCJIOBHSIMH OOILICHUS;

- MOHUMATh HAMEPEHUs JPYTHUX, TMPOSIBISITH YBAKHUTEILHOEC OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKECHHUS,

- B XO0/I€ Majora v (W) AUCKYCCUU 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYK1aeMOi
TEMbl ¥ BBICKa3bIBaTh WJCU, HAICJICHHbIE Ha peIIeHHEe 3aJaud U MOAJep:KaHue
0J1aroKenaTeIbHOCTH OOIICHUS;

- COTOCTABJISITH CBOM CYXJICHHUS C CYXACHHSIMH IPYTHX YYaCTHHKOB JHAora,
00HapYXUBATh Pa3ININE U CXOACTBO MO3UITHIA;

2) COBMECTHAs IESTEIbHOCTD:

- MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM ¥ WHIWBUIYaTbHOM
paboThl TpU pEUICHUH KOHKPETHOW MpOOIeMBbI, 0OOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS

IrpYyNHOBBIX (OPM B3aUMOJEHCTBUS IIPU PEILICHUH MOCTaBICHHOM 3a7auu;



- yMeTbh 000011aTh MHEHHSI HECKOJIBKHX JII0JI€H, TPOSBISATH TOTOBHOCTh PYKOBOIHUTb,
BBITTOJIHATH TIOPYYEHUS, TOTIHMHATHCS;

- OIICHUBATh KA4yeCTBO CBOEr0 BKJIaJa B OOIMH TPOAYKT TO KPHUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSA;

- CPaBHUBATh PE3YJbTAThI C UCXOAHOM 3a/1auell ¥ BKJIAJ] KQKI0TO WieHa KOMaH/IbI B
JOCTIDKEHUE DPE3YJIbTAaTOB, Pa3leNsATh c(epy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
IPEOCTABICHUIO OTYETA Nepe]] IPYIIOH.

OBnajgeHue yHugepcantbHbiMu yueOHbIMU PeYIAMUSHBIMU OCUCEUAMU.

1) camoopranuzanus:

- BBISIBIISATH TIPOOJIEMBI JUIsI PEIICHUS B )KU3HEHHBIX U yUEOHBIX CUTYaIUSX;

- OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0aX NPUHATHS pelICHUH (MHIUBUYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIICHUH rpymmoil);

- CaMOCTOSITENIbHO COCTaBJISATh AaNTOPUTM pELICHUs 3ajaud (WJId ero 4vacTb),
BBIOMPATH CIIOCOO perIeHust yuyeOHOW 3aaun ¢ yYeTOM MMEIOIINXCS PeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NpeiaracMble BApUAHThl PEILICHUH;

- COCTaBJIATh IUIaH JACWUCTBUM (IUIaH pealu3allMd HaMEYEHHOTO alropurMma
pelIeHns ), KOPPEKTUPOBATh MPEUIOKEHHBIN allTOPUTM C YYETOM IOJIyUYE€HHUS] HOBBIX 3HAHUH 00
U3y4aeMOM OOBEKTE;

- JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

2) CaMOKOHTPOJIb:

- BJIAJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PEIICKCUH;

- JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TpeajiaraTh IUIaH €¢ N3MCHEHMS,

- YUUTBIBaTh KOHTEKCT U NMPEABUIECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIpU
peuieHnH yueOHOM 3aauu, ajanTUPOBaTh PEIICHHE K MEHSIOIINUMCS 00CTOSTEIbCTBAM;

- OOBSICHATh MPUYMHBI JOCTHKCHUS (HEIOCTIDKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OIICHKY TPUOOPETEHHOMY OIBITY, YMETh HAXOAWUTh TO3UTHBHOE B MPOU3OIMICAIICH
CUTYalUH;

- BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHMBILIUXCS CUTYallUi, YCTAHOBJICHHBIX OIMOOK, BOSHUKILIUX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

3) SMOIMOHAIbHBIA WHTEJICKT:

- pasinyarh, Ha3blBaTh M YIPABIATH COOCTBEHHBIMH SMOLMSAMU M 3MOLMIMHU
ApYyTHUX,

- BBISIBJISATH M @HAJIM3UPOBATH IPHUYUHBI IMOIIHIA;

4) npussiTHe cedst U IPYyTUX:



- OCO3HaHHO OTHOCUTLCS K IPYrOMY Y€JIOBEKY, €T0 MHEHUIO;

- [IpU3HaBaTh CBOE IIPABO HA OLIMOKY U TaKO€ YK€ MPaBo JPYyroro;

- MIPUHUMATH Ce0sl U APYTUX, HE OCYXKAAs,;

- OTKPBITOCTh ce0e U JPyruMm;

- 0CO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

IIpeaMeTHBIMM pe3ysbTaTaMU OCBOEHUS NMPOrpaMMbl «VICKyCCTBEHHBIM MHTEIUIEKT U
MaIllMHHOE 00Y4YEeHUE» 0Jis1 OCHOBHO20 YPOGHSL BIAIOTCS:

- YMEHHME MOJEIMPOBATh PEAIbHBIE CUTYAllMM HA SI3bIKE MAaTEMaTHKH; COCTAaBIIATH
BBIDQ)KCHMS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3a/add, MCCIEI0BATh
MIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAaHUEM amrapaTa aareOpbl, HHTEPIPETUPOBATh MMOTYYEHHbIN
pe3yJIbTaT; CTPOUTh MATEMATHYECKNAE MOJIENH C IIOMOIIBIO0 T€OMETPUYECCKUX OHATHH U BEJINYHH,
pelaTe CBSI3aHHbIE C HHUMH IPAaKTHYECKHE 3aJaud; COCTABJIATh BEPOSITHOCTHYIO MOJEIb U
UHTEPIPETUPOBATh IIOJYYCHHBIM pe3ylbTaT;, pellaTbh MPUKIAAHBIE 3aJadyd  CpPEeACTBaMU
MaTEMaTHYECKOr0 aHaIu3a, B TOM YHCJIE COUAIbHO-D)KOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- YMEHHUE ONEepUpPOBaTh MOHATUAMM: CIy4alHBIN ONBIT (CIy4yalHBIN SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXOMA) CIIy4allHOTO OIbITa, CllyyailHOe COOBbITHE,
BEPOSITHOCTh COOBITUS; YMEHHME HAaXOIUTh BEPOSTHOCTH CIIyYalHBIX COOBITUH B OMBITaxX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU ~ COOBITUSIMH; YMEHHE pelaTh 3aJaud  METOJ0M
OpPraHU30BaHHOIO MNepedopa M C HCHOJIb30BAHMEM IIpaBUJIa YMHOXKEHUS; YMEHHE OLICHHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITUN U SBJICHUN, NOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpYXKAalOIIeM MHpE M B KH3HH, 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENI M €ro poJibl0 B MAaCCOBBIX
ABJICHUSX;

- BJaJICHUE OCHOBHBIMH TOHATUSAMHU: HH(pOpMaIus, mepeaada, XpaHEeHHE U
o0paboTka WH(OPMAIMH, aNTOPUTM, MOJENb, HU(POBOM NMPOAYKT M WX HCIOIB30BAHUE IS
pelieHuss y4eOHBIX M NPAKTHUECKHUX 3aJady; YMEHHE OIEepUpOBaTh EAMHMIIAMHU H3MEpPEHUs
MH(POPMALIMOHHOIO 00bEMa U CKOPOCTH Nepeauu JaHHbIX;

- YMEHHE KOAMPOBaTh M JACKOAMPOBATH COOOLICHHSA 10 3aJaHHBIM IpaBHJIAM;
MOHMMaHHE OCHOBHBIX MTPUHIIUIIOB KOAUPOBAHUS HH(DOPMAIIUHU pa3IMYHON IPUPOIBI: TEKCTOBOK
(Ha yriryOJI€HHOM YpOBHE: B Pa3IUYHBIX KOJUPOBKaX), rpaduyecko, ayino;

- BJIQJICHUE TIOHATHSAMU: BBICKA3bIBAHUE, JIOTMYECKasl ONepalys, JOTHYECKOe
BBIPAKEHUE; YMEHHME 3alMCHIBAaTh JIOTMYECKUE BBIPAKECHUSA C MCIIOJIB30BAHMEM JIU3BIOHKIIWH,
KOHBIOHKLIUU U OTPULAHUSA, OIPEIEIATh UCTUHHOCTD JIOTUYECKUX BBIPAKCHUH, €CIIM U3BECTHBI

3HAYCHHUA HMCTHHHOCTU BXOIAINIUMX B HETO NCPEMCHHLBIX, CTPOUTH Ta6J'II/H_[BI HUCTHUHHOCTH OJIA



JIOTUYECKUX BBIPAKECHUM; 3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS Ha U3Y4aeMOM  SI3bIKE
MIpOrpaMMUPOBAHUS;

- pa3BUTHE  QITOPUTMHYECKOTO MBIIUICHUS KaK HEOOXOJUMOTO  YCJIOBHS
npodeccuoHaTbHOM ACSITETFHOCTA B COBPEMEHHOM O0IIIECTBE; TOHUMAHUE CYIIIHOCTH aIrOpuT™Ma
U €TI0 CBOICTB;

- Cco37aBaTh W OTJAXUBAaTh NPOrpaMMbl Ha s3bIKe TporpammupoBaHusi Python,
pealn3yIOLINe HECIOKHbBIE aITOPUTMbI 00PaOOTKU YUCIOBBIX IJAHHBIX C HCIIOJIb30BAHUEM IIMKJIOB
Y BETBJICHHI; yMEHHE pa30uBaTh 3aJaud Ha M0J3a/1a4H, UCIIOIb30BaTh KOHCTAHTHI, IEPEMEHHbIE
Y BBIPAXKECHUSI PA3JIMYHBIX TUIIOB (UMCIIOBBIX, IOTUYECKUX, CHMBOJBHBIX);

- BIIQJICHUE YMCHUSIMHU U HaBbIKAMHU HCIOJIb30BaHUS HH(GOPMAIIMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH JUIsl TOMCKa, XpaHeHHs, 0OpabOTKU U Meperadyd U aHaiausa
pa3INyYHBIX BUIOB HH(OpMAIINH;

- YMEHHE BBIOMPATh CMOCOO TPEACTAaBICHHS JAaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3ajadedl (TaOnwimbl, CXeMbl, TpaduKH, JUarpaMMmbl) C HCIOJIB30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00PaOOTKH JaHHBIX;

- YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIU JIsd aHaau3a
00BEKTOB U TIPOIECCOB: (DOPMYITHPOBATH 11€JTh MOICTUPOBAHUS, BBITIOHSATH AHATIU3 PE3yIbTaTOB,
MOJIYYCHHBIX B XOJI€ MOJICTUPOBAHUS; OILCHUBATh AJE€KBATHOCTh MOJCIH MOJCIUPYEMOMY
00BEKTY WU MPOIIeCCy; MPEACTABIATh PE3yIbTaThl MOICIUPOBAHUS B HATJISIHOM BUJIE;

- c(hOopMHUPOBAHHOCTH MPEACTaBICHUN 0 cepax npodeccuoHaIbHOMN IEeATETHHOCTH,
CBS3aHHBIX C WH(POPMATHKOW, NPOTPAaMMHUPOBAHMEM U COBPEMEHHBIMH HH()OPMAIIMOHHO-
KOMMYHUKAITMOHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha TOCTIKCHUSIX Hayku u [T-oTpacnu;

0J151 NPOOBUHYMO20 YPOBHSL:

- YMEHHE ONEepHpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUTOCKOCTH; YMEHHUE 3a7aBaTh M ONMHUCHIBATH Tpadbl Pa3sIUYHBIMU CIIOCO0aMU; HCIOIB30BATh
rpadsl MpU PEIICHUH 3324,

- yMeHHE CBOOOJHO ONEPUPOBATh MOHATHUAMHU: CIIyYalHBIM OMBIT (CIy4aiHBII
AKCIIEPUMEHT), DJIEMEHTApHOE CIIy4ailHOe COOBITHE (2JIEMEHTAPHBIM MCXOJI) OMbITA, CIy4aiiHOE
COOBITHE, YaCTOTA U BEPOSATHOCTH CIy4alHOTO COOBITHS, YCIIOBHAS BEPOSTHOCTH, HE3aBUCHMBIC
COOBITHS, IEPEBO CIYIAWHOTO YKCIIEPUMEHTA; YMEHUE HAXOUTh BEPOSITHOCTH COOBITHHN B OIBITaX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITHSMH; 3HAKOMCTBO C POJIbIO MaJIOBEPOSITHBIX U
MPAKTHYECKH JOCTOBEPHBIX COOBITUI B IPUPOIHBIX U COLIMATBHBIX SBJICHUSIX; YMEHHE OLIEHUBAThH
BEPOATHOCTH COOBITUH U SBICHUI B MPHUPOJE U OOIIECTBE; YMEHHE BBIMOIHATH ONEPAlUUd HaJ
CIIy9aifHBIMU COOBITHSIMH, HAaXOJUTh BEPOATHOCTH COOBITHH, B TOM YHCIE C MPUMEHEHUEM

dopMyn u rpaduueckux cxem (auarpamm Oiiepa, rpadoB); yMEHHE NPUBOAUTH MPUMEPHI



CIIy4alHbIX BEJIMYMH M HAXOJIWUTh UX YUCJIOBBIE XAPAKTEPUCTHUKH; 3HAKOMCTBO C IOHATHUEM
MaTEMaTHYECKOT0 OKUIAaHUs CIIy4yallHOW BEJIMUMHBI; IPEACTABIECHUE O 3aKOHE OOJIBILINX YUCE U
0 pOJIM 3aKOHA OOJIBIIMX YUCEI B IPUPOJIE U B COLUATBHBIX SIBICHHUSAX;

- cBOOOJIHOE BJIaJICHHE OCHOBHBIMM MOHATUSAMU: HH(OpMaIUs, Iiepeiada, XpaHeHHe
u 00paboTka WHOpPMAIMH, AITOPUTM, MOJENb, MOJCIUPOBAHHE W WX HCIOIH30BAHUE IS
pemeHust y4eOHBIX M TPAaKTHYECKHX 3a/a4; YMEHHE CBOOOIHO ONEpUPOBATh CIMHUIIAMH
n3MepeHust UHHOPMAIMOHHOIO 00beMa U CKOPOCTH NepeAayuy JaHHbIX;

- yYMEHHE KOAMWPOBaTh U JAEKOAMPOBATH COOOLICHMS IO 3aJaHHBIM IpaBHJIaM;
MOHMMaHHE OCHOBHBIX NMPHHLUIIOB KOAMPOBAHUS HHPOPMALIUU PA3THYHON IPUPOIBI: YACIOBOM,
TEKCTOBOH (B Pa3IMYHBIX COBPEMEHHBIX KOJUPOBKAX ), TpaduuecKoil (B pacTpOBOM U BEKTOPHOM
MIPEICTABICHNUH ), ayHO;

- cBOOOJIHOE OINEPHUPOBAHUE TMOHATHUSMHU: BBICKAa3bIBaHHME, JIOTMYECKas oIepanus,
JIOTUYECKOE BBIPAKEHUE; YMEHHUE 3allUChIBaTh JIOTUYECKUE BBIPAXKEHHUS C HCIOJb30BaHUEM
JU3BIOHKIMM, KOHBIOHKIMM, OTPULIAHUS, HMIUIMKAUU U SKBUBAJIEHTHOCTH, ONPEIENATH
UCTUHHOCTh JIOTUYECKUX BBIPA)KEHUH, €CIIM U3BECTHBI 3HAUEHUSI HCTUHHOCTH BXOJAILIMX B HETrO
NEPEMEHHBIX, CTPOUThH TAOJIUIBI UCTHHHOCTU JJISi JIOTUYECKHX BBIPa)KEHHM, BOCCTAHABIMBATh
JIOTHYECKUE BBIPAKEHHUSA IO TAONHIE UCTUHHOCTH, 3alHMCHIBATH JIOTHUECKUE BBIPAKEHHS Ha
M3Y4aeMOM SI3bIKE POrPaMMUPOBAHUS;

- BJIaJIeHHE TEPMHUHOJIOTHEH, CBSI3aHHOI ¢ rpadamu (BepluuHa, pedpo, MyTh, JUIMHA
peOpa u MmyTH) U JepeBbSIMU (KOPEHbB, JIUCT, BHICOTA JEPEBa); YMEHHUE HCIIOJIb30BaTh rpadsl U
JIEPEBbSI U1 MOJIEIIMPOBAHUS CUCTEM CETEBOM M MEepapXUUECKON CTPYKTYpPhl; YMEHNUE HAaXOIUTh
KpaT4yallnii myTh B 33JaHHON rpade;

- HaJIM4YKE PAa3BUTOTO aJrOPUTMHUYECKOTO MBIIIICHUS KaK HEOOXOAMMOTO YCIOBUS
npodecCHOHATIBHON JAEATENbHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOJHOE OIEpPHpPOBAHUE
MNOHATUAMM  «HUCIIOJIHUTENb», «AJITOPUTM», «Iporpamma», IIOHUMAaHHE pa3HHULBI MEXay
ynotpeOjIeHueM 3TUX TEPMHHOB B OOBIACHHON peyd U B HMH(OpPMATHKE, YMEHHUE BBIOMPATH
HOJXOASALINN aNrOPUTM JJIs pEIIeHUs 3a/1a4H;

- YMEHHE COCTaBIIATh MPOTPaMMBbl JUIS PELICHUS THUIOBBIX 3a7ady 00pabOTKU
MAacCHBOB JaHHBIX: YHCIIOBBIX MACCHUBOB, MATpHI], CTPOK (IPYrMX KOJUIEKIH); yMeHue
3alMChIBaTh  IIPOCTbIE  AJITOPUTMBl  COPTUPOBKM  MAacCHMBOB Ha  M3y4aeMOM  SI3bIKE
IPOrpaMMUpPOBAHUSA;  YMEHHE  HCIOJb30BaThb  MPOCThIE  MPUEMBl  JAMHAMHUYECKOTO
IPOrpaMMHUPOBaHMs, OWHAPHOTO TOMCKAa, COCTABIATH W  PEATU3OBBIBATH  HECIIOXKHBIE

PECKYPCHUBHBIC AJITOPUTMBI;



- cBOOOJIHOE BIIQJICHUE YMEHUSMHU U HABBIKAMM HCIIOJIB30BaHMs MHPOPMALMOHHBIX
¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUH JJIsl TIOMCKA, XpaHEeHUs, 0OpabOTKH M Mepeaayd U aHaIu3a
Pa3IMYHBIX BUAOB HHPOPMAIINH;

- YMEHHE BBIOMpATh CMOCOO TMPEACTaBICHHUS JAaHHBIX B COOTBETCTBHH C
MOCTaBJICEHHOW 3ajaueil (TaOmUIbI, CXEeMbl, TpauKH, JUarpaMMbl) C HCIOJIB30BAaHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB OOpaOOTKM MaHHBIX; yMeHHE (HOpMann30BaTh M
CTPYKTYpUPOBaTh HH(GOPMAITHIO, UCTIOJIB30BATh AJICKTPOHHBIE TAOJIHUIIBI 111 00pabOTKH, aHAIN3a
U BU3YaJIU3allMH YUCIOBBIX JaHHBIX;

- YMEHHE  KJIacCU(UIMPOBATH  OCHOBHBIE  3a/Ja4d  aHaIW3a  JAaHHBIX
(mporHo3upoBaHue, KiaccUpUKaLMs, KilacTepu3alus, aHalu3 OTKJIOHEHUH); IOHUMAaTh
MOCIIE0BATENbHOCTh PEUICHMSI 3a/la4 aHalIM3a JaHHBIX: cOOp MEPBUYHBIX NAHHBIX, OUUCTKA U
OIICHKa KauecTBa J[aHHBIX, BBIOOP W/MIM TOCTPOCHHE MOJETH, MpeoOpa3oBaHHUE MAHHBIX,
BU3YaIH3aIUsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

- c(hOpMHPOBAHHOCTH TPEACTaBICHUH 0 chepax nmpodeccHoHAIBHOM AeITeTbHOCTH,
CBA3aHHBIX C HMH()OPMATHKOM, MNPOrpaMMHUPOBAHHEM M COBPEMEHHBIMH HH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIMH TEXHOJIOTHSMHU, OCHOBAaHHBIMU Ha OCTKEHUSIX Hayku U [T-otpacnu;

B pesynprare ocBoeHus mnporpammbl «MCKYCCTBEHHBIM HHTEIUIEKT W MAIIWHHOE
00y4eHHe)» YUEHUK JI0JKEH:

uMemsb npeocmasieHue:

- O BO3MOXHOCTSIX TEXHOJOTMM MCKYCCTBEHHOTO MWHTEUIEKTa U aJIrOpUTMax
MAIIMHHOTO O0YYEHHS;

- 0 HOMEHKJaType MpPOTrpaMMHBIX CpPEACTB M HMHCTPYMEHTaX MAaTeMaTH4YeCKOIro
amnmnapara JJisl peleHUs] KOHKPETHBIX 3a/1a4 UCKYCCTBEHHOTO UHTEIICKTA;

- O COBPEMEHHBIX OTpacisix U Mpodeccusx, HCHOIb3YIOMUX TEXHOJIOTUU
MCKYCCTBEHHOTO MHTEJICKTA U aJITOPUTMBI MAIIMHHOTO O0YYCHHUS;

ymemy:

- OPUMEHATh  WHCTPYMEHTBHl ~ MaTeMaTW4YecKoro  ammapara ©u  f3bIKa
nporpamMmmupoBanus Python mist aHanm3a JaHHBIX;

- UCTIOJIb30BaTh OMOIMOTEKH JIIst 00pabOTKH U BU3yaTH3alMK JaHHBIX;

- BbIOMpPaTh, 00y4aTh M TECTHPOBATH MOJIEIM HCKYCCTBEHHOTO HWHTEJIEKTa JUIS
pelieHus 3aJa4 MallMHHOro o0yuenus Ha Python;

- CTpPOUTH HEHpOHHBIE CeTU B OMOIMOTEKE IJId pEelIeHUs 33/1a4 KOMIBIOTEPHOIO
3peHus;

- pemiaTh NPAKTUYICCKUC 3a/la4U B paMKaxX MPOCKTOB.



Y4eOHo-TeMaTH4yecKkuii 1aH, BapunanT 1 (0CHOBHOI ypOBeHBb)

Ne OcHOBHBIE MOJTyJIU TIPOTPaMMBI KommuecTBo yacos
Bcero Teopus [IpakTuka
1. Monyns 1. BBeneHue B TEXHOJOTHIO 18 4 14

UCKYCCTBEHHOTO HHTEJUIEKTa M OCHOBBI
nporpamMupoBanus Ha Python

2. |Monyns 2. Co3maHue  anropuTMOB 66 12 o4
HCKYCCTBEHHOTO MHTEIUIeKTa Ha Python

3. | Moaynp 3. MammHHOEe O0O0ydYeHHE Kak 40 6 34
METOJIOJIOTHSI UCKYCCTBEHHOTO MHTEIICKTA

4. | Monyns 4. HelipouHble ceTu H 20 5 15
KOMITBIOTEPHOE 3pEHUE

Bcero yacos: 0 20 27

Y4eOHOo-TeMaTH4YeCKHUii I1aH, BapuaHT 2 (MPOABHHYTHIN YPOBEHb)

Ne OcHOBHBIE MOJTyJIU TIPOTPAMMBI KommuecTtBo 4acos
Bcero Teopus [IpakTuka
1. Monyns 1. BBemenue B TEXHOJOTHIO 14 4 10

HCKYCCTBEHHOI'O MHTEJUIEKTA U OCHOBBI
nporpamMmmupoBanus Ha Python

2. |Monyns 2. Co3manue  anropuTMOB 60 12 48
HCKYCCTBEHHOT0 MHTesiekTa Ha Python

3. | Moayns 3. MamuHHoe o0O0ydeHUE Kak 22 5 17
metononorud MU

4. | Mopyns 4. Heiliponnsle cetu U 12 2 10
KOMITBIOTEPHOE 3pCHUE

5. | Moayne 5. IlpoaBuHyTBIE aITOPUTMBI 36 9 27
MalIMHHOTO O0yUYeHus

Bcero yacos: 0 48 32

Conep:xxanue nporpamMMmbl

Mopyas 1. BBegenne B TEXHOJIOTHI0O MCKYCCTBEHHOI0 HHTE/UIEKTA M OCHOBBI
nporpaMmmMupoBanusi Ha Python

Tema 1. 3nakomcTBO ¢ Texnonorue MU

Teopus. IToustus MM (artificial intelligence, Al). Pors UM B cOBpeMEHHOM MHDE.
Hcropuyeckuii 0030p HcciaeqoBaHUN B 00JIaCTH MCKYCCTBEHHOro MHTeNIekTa. COBpeMeHHbIE
HaIpaBJICHUs BHEAPECHUS] MPUKIAAHBIX HMHTEIUICKTYaIbHBIX CHCTEM. llepCrleKTUBBI pa3BUTHUS
MCKYCCTBEHHOI'O MHTEJUIEKTa. MalIMHHBINA HHTEIJIEKT U poOoTOTeXHUKA. OTINYHS HKCIIEPTHOTO

NN u mammuaHOoTO 00yueHus. CiaOblii MCKYCCTBEHHBIM MHTE/UIEKT. CHIIBbHBIN MCKYCCTBEHHBIN



UHTEJUIEKT. Poib JaHHBIX TpHU pa3paboOTKE alropuTMOB HCKYCCTBEHHOI'O HWHTEJUIEKTA WIIN
MaIIMHHOTO O0yUYeHUsI.

[Ipodeccun B obnmactu Data Science um uckyccTBeHHoro uHTeiviekrta: Data wmkenep,
AHAIUTUK JAaHHBIX, UHKEHEp MAIIMHHOTO o0yueHus, Data calieHTucr.

Ipakruka. [IpakTuueckas padora 1. «Beenenne B mammuHoe odyuenue. [Ipodeccus ara
CallEHTUCT»

Tema 2. BBenenne B si3bIik nporpammupoBanus Python. OcHoBHbIE KOHCTPYKIUM

Teopus. Ponp mporpammupoBaHus B MamlMHHOM 00y4deHuu. VcTopusi, 0cOOEHHOCTH U
npeuMmyliecTBa s3blka nporpammupoBanus Python. Kiaccudukamnus s3pikoB mo crocobam
WCIIOJTHEHUS: KOMITUIIUpYeMble U uHTepnpeTupyemele. Cpena pazpadorku (IDE) nist MammHHOTrO
obyuenus: Google Collab u Jupyter Lab. JIuctpubytus Anaconda ais Hay4HBIX BBIYHUCICHHIA,
BKJIIOYAsi HAYKH O TaHHBIX U MAIllMHHOE 00Yy4YeHHE.

3HAKOMCTBO CO CTPYKTYpOH IporpaMMsbl Ha si3bike Python. @yHkIus kak MUHUMaJbHAS
enuHUIA TporpamMMbl Ha Python. Buner hyHknmii: BcTpoeHHBIE U TOTb30BaTeNbekne. CHHTaKCHUC
byHkuii. AprymeHTsl ¢yHKIMi. BerpoeHHble (GyHKUIUU [J1 OpraHu3alldd JHUAajiora: BBIBOJ
uHpopManuu print() ¥ YTEHHE TAHHBIX C KJIAaBUATYPbI input(): CHHTAKCHC U JOITYCTUMBIE 3HAYCHUS
apryMeHTOB.

[lonsTHe nmepeMeHHOMN: Ha3HAYEHHUE, CUHTAKCUC, HHUIMAIN3alHsl, TPeOOBaHUS K UMEHH.
[TonsiTue Tuna nanubiX. ba3oBble TUIbl NaHHBIX: int, float, string. [ToHsTHE ONEpanus, onepaHa u
ornepatop. MaTemaTHuecKHe OIepali: CHHTAaKCUC M IIpaBWiIa IpUMEHeHus. Jlornueckue
BBIPQKEHUS: CUHTAKCUC M IpaBWiIa NPUMEHEHMs. YCJIOBHBIM oOIlepaTop: Ha3HAu€HUE, BUbI,
cuHtakcuc. [lomHbI yclnoBHBIM omepartop. Jlormdyeckwe omnepanu: CHHTAKCHUC W TpaBUIIa
npuMeHeHus. KackaIHblil yCIIOBHBINM OMepaTop: CHHTAKCHUC U MPaBUIa IPUMEHEHHUS.

Ipaktuka. [Ipaktuueckas padora 2. «Ycranoska Python. Jluctpubytus Anaconda».

[TpakTruyeckas pabora 3. «3HAKOMCTBO ¢ Opay3epHO# cpemoii mporpamMmmupoBanus Google
Colaby.

[Ipaktuueckass pabota 4. «Opranuzanus guanora npu nomomu (GyHKIud print() u
input()».

[TpakTndeckas pabora 5. «JIuHEWHBINH anropuTMm. 3amada MO OINPEACICHUIO BO3pacTa
10JIb30BATEIIS.

[TpakTuueckas padota 6. «JIuneinsiit anroputm. [IporpamMma-KaabKyasTOp.

[IpakTrueckas padota 7. «JIuneitnsiii anroputm. Llenouncnennas apudmeTuka.

[IpakTuyeckas padota 8. «YcioBHbIN onepaTop. CpaBHEHHE TPEX YHCE».

Mopayas 2. Co3paHue aJIropuTMOB HCKYCCTBEHHOI0 MHTe JIekTa Ha Python

Tewma 3. CTpoKH U IIUKITBI



Teopus. Tum string u oneparu Haj cTpokamu. [ToHaTHe KOHKaTeHaK. MHUImanu3anus
CTPOK. XpaHCHHE CUMBOJIOB B mamstu Kommbtotepa. Tadmuma ASCIL. ®ynkimus ord u chr:
Ha3Ha4YeHHe, CUHTAKCHC U MPHUMEPbl UCIOJb30BaHusA. VMHIeKcalysa U ClIaliCUHT: Ha3HauYeHUe U
IIPUMEpBl UCHOJIb30BaHusA. SIBHOE mpuBeneHue TunoB. [IpuMmeHeHHME Cpe30B A U3BJICYCHUS
4acTH CTPOKU. BcTpoenubie MeToibl. @YHKIUU U METOABI 17151 pabOTHI CO CTPOKAMHU.

[MonsTre nmKIia, TEJNO IHMKIA, NMepeMeHHas mukia. [{ukn ¢ yciaoBuem (mukin while):
Ha3HaueHHe, CHHTaKCHUC, IPUMepHI Ucnosib3oBanusl. Lluki ¢ napamerpoM (ki for): Ha3HaueHUe,
CHUHTAKCHUC, MPUMEPHI UCTOIb30BaHUS. YIPaBICHHUE IIUKIOM C ITOMOIIBIO onepaTopoB break u
continue.

Ipakruka. [IpakTrueckas padora 9. «L{ukisl u paboThl co cTpokamu. PrucoBanue ¢puryp
IIPY TOMOIIY CUMBOJIOBY.

ITpaktuyeckas padota 10. « L {ukisl 1 paboTsl co cTpokamu. [Touck u 3aMeHa CHMBOJIOB B
CTPOKE».

[Ipaktudeckas padota 11. «{ukier 1 paboThl co cTpokaMu. Pacder konnyecTBa CHMBOJIOB
10 YCIIOBUIO».

[Ipaktuyeckas padota 12. «{uxisl. Yucna Gubonauymy».

[Ipaktudeckas pabora 13. «lluxmbl. OnpeneneHue KOJIMYECTBA YHCEN B TUAMA30HE
COIVIACHO YCJIOBHIOM.

Tewma 4. Python. Crincku, dyakiyun. Daiisl.

Teopus. [Tonsarue maccuBa. Tum naHHbIX list (CIMCOK): Ha3HAYEHUE, CUHTAKCUC, TPUMEPHI
ucnonp3oBaHusa. Omnepaunn co cnuckamu. IloHsATue cnaiica W TeHepaTopa, NpPUMEPHI
MCIOJIb30BaHus. MeTo/1bl MaCCUBOB ISl yAAJIEHUS ¥ 10OABIEHUS JIEMEHTOB.

Tun paHHBIX [JIs1 XpaHEHWs] CHUCKa MMEHOBAaHHBIX cymHocTed dict (cioBaps):
Ha3Ha4YeHHE, CUHTAKCHUC, IPUMEPBI HCIIoNb3oBaHus. CBolicTBa cioBaps. ClIHMsIHUE CI0Bape.

[Tonsatue ¢aiinma. TekcroBrie n OuHapHbIe (aitnel. MeToasl 1 GyHKIMU TSI pabOTHI C
¢aiinaMu: OTKpBITHE, 3aKpbITHE, YTEHHWE U 3amUCh. Pexumbl OTKpbITUS (aitnoB. [Ipumepsr
UCIIOJIb30BaHUs (Paisios.

[Tonp3oBarensckue ¢ynkuuu B Python: Hasznauenuwe, cosnanue, BbI30B. OOnacth
BUAMMOCTH NepeMeHHbIX. JIoKanbHas u riiodaibHas epeMeHHas: Ha3HAYCHHS, HHUIHATH3aIHs,
nepeaaya napameTpoB. [loHsTre namo61a-PyHKINH.

IpakTtuka. Ilpaktnueckas pabora 14. «CnoBaps. BpiBojg maHHBIX H3 TenedOHHOIO
CIIPABOYHUKA.

[Ipaktuyeckas padota 15. «Crnucku. ['eneparus 31eMEeHTOB MacCHBay.

[Ipaktuueckass pabora 16. «DyHknuu. BeraucieHue NpPOM3BENCHUS BCEX HEYETHBIX

HATYpaJIbHBIX YMCEII U3 JUAMA30Ha».



[Ipaktuyeckas pabora 17. «PyHkuuu. BosBpamienue wyucia MNpeablIylHIMX BBI30BOB
JAHHOU (YHKIIUN.

[Ipaktnueckass pabora 18. «Dyuknuu. Bo3BpamieHwe JOTMYECKMX KOHCTAHT B
3aBUCHUMOCTH OT YCIIOBHS».

[Ipaktudeckas padora 19. «Dynkun. O6HOBIEHUE QYHKIIMH TPE0OPa30BAHUS CTPOKI.

Tema 5. OCHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO ITPOrPAMMUPOBAHUS

Teopusa. Ilapagurma 0OBEKTHO-OPHUEHTUPOBAHHOTO TIporpaMmupoBaHus. (OCHOBHBIE
komnoHeHThl OOII: kiacc, 00beKT, cBoWCTBa, MeToAbl. HazHaueHne oObeKTa U ero CHHTAKCHC.
Co3znanue oobekra B [Iuton. [Tapamerpsl u MeTobl 00beKTa. KOHCTPYKTOP M SK3EMIUISIp Kiacca.
Jnnamuyeckue nons. [ToHATHE pOOUTENHECKOTO U TIOYEPHETO Kiacca.

[Mpunnuner OOIL: HacnemoBanue, mosuMopdu3M, UHKANCYIAIMA. BapuaHTel qoctymna K
JaHHBIM: CBOOOJHBIA pekuM goctyma (public), pexxum goctyma protected, pexxum mocTyma
private. [leperpyska onepaTopos.

paxTuka. [Ipaktnueckas padota 20. «OOII. Co3nanue npocToro Kiacca.

[Tpaktrueckas padota 21. «OOIl. Co3zmanue kiacca 4uciia ¢ KOHCTPYKTOPOM OT YHMCIIa,
orepaTopoM += u MetooM get val(), BO3BpaIlarouM 3HaueHue».

[Ipaktuueckas padora 22. «OOII. Co3ganue kinacca MyQueue ouepenn ¢ KOHCTPYKTOPOM
M0 YMOJTYAaHUIO U PYHKLUSAMHU IO €ro 00paboTKe».

[Ipaktrueckas padota 23. «OOII. Co3znanue kinacca Hetipony.

Tema 6. MaremaTnueckre OCHOBBI HICKYCCTBEHHOI'O MHTEIIEKTa

Teopus. Ponp marematuku B mporpaMMmupoBaHuM. JInHeiHas anreOpa: BEKTOPHI H
MaTpulbl. Anredpanyeckoe M TeOMETpUYecKue ompeaeneHue BekTopa. Omepanuu Haj
BEKTOpaMH: CJOXKEHHE, YMHOXEHHE Ha CKajsip (YMCiI0), BbIUMTAHHE. BbluncieHue AIUHBI
BekTopa. Hopma BekTopa. MHOroMepHBIE€ BEKTODBI.

OcHOBBI NHMHEWHOW anreOpbl: MaTpuibl. [loHSATHE MaTpPHUIBI, 3JEMEHTHl MaTPHUIIBI.
Onepauuu Haj 3J€MEHTaMU MaTPULIBL: CII0)KEHUE, BEIUNTAHUE, YMHOKEHUE, TPAHCIIOHUPOBAHHUE.
YMHOXeHHe MaTpulpl Ha BekTop. [Ipeobpa3zoBaHue miaockocTH. AcCOLMAaTUBHOCTh YMHOXKEHUS
matpull. JAucTpuOyTUBHOCT YMHOXEHHs MaTpull. Enunuunas matpuua. HyneBas martpuia.
OO6parHas maTpuIa.

OCHOBBI MaTEMAaTUYECKON CTATUCTUKU U TEOPUH BEPOSITHOCTH. MaTCTaTUCTUKA: IOHSTHE,
Ha3zHadyeHue, TepMuHosiorus. CnyuaiiHas BennuuHa. PacrmpeneneHue ciydailHONW BEIMYUHBI.
Pacnipenenenus peaibHbIX CIydallHBIX BEIWYMH: MOHATHE BBIOOpKU. IloHATHE HE3aBHCHMOCTH

CJ'Iy‘lB.fIHLIX BelIM4uH. He3aBUCHMOCTD B aHAIM3€ TaHHBIX.



ba3oBbie MOHATUS TEOPUU BEPOSTHOCTEW: HUCHBITAHUS U COOBITHS, WCIBITAHHE WU
AKCIEPUMEHT €O ciay4yailHeIM wucxogoMm. CBoiicTBa BeposTHOCTH. llomapHo He3aBUCUMBIE
coObITHs. He3aBUCHMOCTh B COBOKYITHOCTH.

[pakTuka. [Ipaktuueckas padota 24. «BekTopsl. Berurcnenue KoopauHAT BEKTOPOBY.

[IpakTuyeckas pabota 25. «Bekropsl. HaxoxaeHue yria Mex1y BEKTOpaMuy».

[Ipaktudeckass pabora 26. «Bekropbl. HaxoxaeHue BeKTOpa, YIOBIETBOPSIOIIETO
YCIIOBUIO».

[TpakTuueckas pabora 27. «MaTpulisl. Beraricnenue npou3BeeHISI MATPHUID.

[IpakTudeckas padota 28. «Matpulisl. Beraucnenue pasHULbl MaTPUID.

[IpakTuueckas pabora 29. « Teopus BeposTHOCTU. Pemienne 3agauy.

Tewma 7. bubmuotexu Python mist 06paboTku 1aHHBIX

Teopus.  bubnuorexka Numpy st o0paOoTku uyMcioBBIX MaccuBoB. Co3maHue
OJTHOMEPHBIX M MHOTOMEPHBIX MAacCHBOB, IO3JEMEHTHBIC OIepald C HUMH, J00aBlICHHE,
o0beTMHEHNE, YIaICHNUE U COPTUPOBKA MaccuBOB. CIaliCHHT MacCHBOB, MHOTOMEPHBIE MaCCHBHI,
nmo3JieMeHTHbIE ortepannu (shape broadcasting) u onepamuu 1Mo ocsiM (CBOpadyMBaHUE), U3MEHEHUE
dbopMbI MaccuBa.

Jluneitnast anreOpa ¢ O6ubimorexkoit Numpy. VHunmManu3anus MaTpull 3HAYCHUSMHU M3
paBHOMepHOTO pacnpezencHus. OCHOBHBIE MAaTEMaTHIECKUE OTEpaIiy 10 paboTe ¢ BEKTOpaMH
u Matpuriamu B Numpy. BekropHo-maTpudHas 1 MaTpUYHO-BEKTOPHAsI onepaiuu. BetpoeHHbIN
metoa T JuIst TpaHCIIOHUPOBAHUS MAaTpPULL.

bubmmorexa Pandas mis paGoTel ¢ TaOIMYHBIMU JaHHBIMU. BCTpOGHHBIE THUIIBI JAaHHBIX
Series u DataFrame. Ha3znauenue metonos .loc, .iloc, head() m mpumepsl UX HCNONB30BAHMUSL.
OyHKIMA 3arpy3Ku 00JbIIKUX HAOOPOB AaHHBIX read csv, MpUMEpPbl UCTOIb30BaHUS. METOMBI .
shape (Bo3BpalleHre KopTexa U3 yrcia CTpok U cTonbioB y DataFrame), .columns (Bo3Bparenue
KOJUIGKIIUM ¢ HaszBaHwsiMH cTosOioB), .info() (uHbopmanus o Bcex crpokax DataFrame).
WMupekcarss 1o YCJIOBUSM W W3MEHEHHWE IaHHBIX B Ta0nuiax. Busyammsanusi JaHHBIX
nocpeacTBoM rpadukoB. Buasl rpadukos. Toueunas auarpamma (Scatter plot) uiam quarpamma
paccessHUs Kak OCHOBHOM MHCTPYMEHT BH3yaIM3allii B MAIIUHHOM OOyYEHHUHU U aHAJIHM3€ TaHHBIX.
[Tpumep ucmonb30BaHUs OMOIMOTEKH Ui aHAJIM3a W BH3YaJIHM3allMW JIAHHBIX O TacCa)kupax
Turanuka (natacer Titanik).

bubmuorexku Mapltlolib u Seaborn mist moctpoenus rpaduxoB. OyHKIUM OUOTUOTEK.
[Ipumep wucnonbp3zoBaHUs OUONMMOTEK AJI1 BU3YyalIM3alMM J@HHBIX O Maccakupax THUTaHHMKA
(maracer Titanik).

Ipakruka. Ilpaktuyeckas padora 30. «bubmmoreka Numpy. OO6paboTka 0JHOMEPHBIX

MaCCHUBOB».



[IpakTuyeckas padota 31. «bubanorexka Numpy. O6paboTka AByMEPHBIX MaCCHUBOBY.

[Ipaktnueckass pabora 32. «bubmmuoreka Numpy. I[lonb3oBaTenbckass (QyHKUMS AJs
00pabOTKU OJTHOMEPHBIX MACCHBOB.

IIpaktuyeckas paborta 33. «bubmmoreka Numpy. Ilonb3oBarenbckas (QyHKIUS A
00pabOTKH ABYMEPHBIX MAaCCHUBOBY.

[Ipaktuueckass pabora 34. «bubnumorexka Numpy u nuHeiliHas anrebpa. CkanspHoe
IPOM3BEICHUE BEKTOPOBY.

IIpaktuyeckas pabota 35. «bubmmoreka Numpy u nuHeiHas anrebpa. YMHOXeHHE
KBaJPAaTHBIX MaTPUID.

[Ipaktuueckas pabora 36. «bubnuoreka Numpy u nuHelHas anredpa. 3agada JTMHEHHON
perpeccum».

[Ipaktnueckass pabora 37. «bubmmoreka Numpy u nuHeiiHas anreOpa. MatpuyHoe
POM3BEICHUE, TPAHCIIOHUPOBAHKE, BEIYMCICHHE 00PAaTHOW MaTPHUIIBI».

[Ipaktuyeckas pabora 38. «bubmmorekm Pandas, Mapltlolib u Seaborn. Ananmus u

BH3yaJIM3allusl JaHHBIX O maccakupax Turanuka (maracet Titanik)y.

Mopnyas 3. MammnnHoe o0yyenune kak meroaoJioruss UM

Tema 8. Beegenue B MammHHOE 00yueHue

Teopus. bazoBeie nmousaTus MamuHHOTO 00y4ueHust (MO): 00BEKTHI ¥ MPU3HAKH, BEIOOPKA,
nenesas nepemenHas. [Ipumeps! npumenennss MO. Tumsl aaropuTMOB MalIMHHOTO OOYYEHUS:
MallMHHOE OOyUYEHHE C YYHUTENIeM, MAlMHHOE O0y4YeHHne 0e3 yuyuTess. MallMHHOe O0y4YeHHe C
YACTUYHBIM TIPUBJICYCHUEM YUYUTENs, MAITMHHOE OOy4YeHHWe ¢ TmoakperuieHneM. [loctaHoBka
3aJjaud MaIIMHHOTO O0y4eHus: oO0ydeHue ¢ yuureneM. [IpenctaBieHre AaHHBIX B MAalIMHHOM
oOyuennu. TaOnuuHble naHHBIE M TUIBl NpU3HAKOB. llpu3HakoBoe omnucaHue OOBEKTOB.
YucnoBsle, KateropuaibHble, OWHapHBIE M Tpoune mnpusHaku. Buabl 3amau MO. Ilonstus
perpeccun 1 Ki1acCu(pUKAINH, UX OTIIHYHS U Tpa@ruecKoe MpeIcTaBlIeHIe, 00J1acTh MPUMEHEHHSL.

IIpobnema mnepeoOyuenus. M3mepenue kadecTBa MOJENIM MAUIMHHOTO OOYYEHUs.
OyHKIMOHAIBI KayecTBa: MeETpHKa, (QyHKuMs noTepb. Kpurtepuum kauectBa Mojelnei.
[lepeoOyuenne MHOTOWICHOB. MeToapl pemieHus: mpobiem ¢ mepeoOydenuneM. Metox k-
ommkaimux coceneit (k-nearest neighbors), KNN, ero npeumyiiecTsa u HeJOCTaTKH.

[NaiimnaiiH MamMHHOrO OO0y4yeHus. DTanbl pa3padOTKU MOJAEIU MAIIMHHOTO OOY4EHHS.
Juarpamma naiiniaifHa, OpUHIUI pa3eeHus JaHHbIX: o0ydJarolas W BaJMJAlMOHHAsl YacTH.
O6pabotka pnanHbix u data leakage, mnpu3HAaKOoB U Kpocc-Bamuaauus Juis Moadopa
runeprnapamMerpoB Mozaenn. OOpaboTka NaHHBIX: BalUAalUs, yJaJlleHUs yTeYKH U 00paboTka

MPONYIIEHHBIX 3HAaYeHUH, 00pabOTKa KaTeropuaJbHbIX U YUCICHHBIX TPU3HAKOB.



MeTpuku MamMHHOTO 00y4yeHus. MeTpuku, ux Ha3HayeHue. Buasl meTpuk. OCHOBHBIE
metpuku perpeccun: MSE, MAE u ux Bapmauuu; xoddpduument nerepmunanuu. OTindue
MeTpuKH OT GyHKIUH ToTepb. MeTtpuku Precision u Recall, nokaszatens F1-mepa. OnennBanue
KadyecTBa ynopspounsanus rpapukom ROC-AUC. Jloructuueckas ¢pynkuus ommoku Logloss.

Ipakruka. [Ipaktuueckas pabora 39 «Pemenue 3agau no reme nairmiaan MO»

[IpakTnueckas pabora 40 «Peanu3zanus kinacca JMHEHHON perpeccumy.

Tema 9. MaremaTtnueckre OCHOBBI MAIlIMHHOTO O0yUeHHUS

Teopus. @yHKIMM MaTeMaTH4ecKoro asanusa. Yucio Oinepa M IOKa3aTelabHas
¢ynkuueil. OkcroHeHIManeHast (yHKIUSA, ee Tpaduk, cBoiictBa. [lpenmensr (yHKIMA U
nocienoBarenbHOCTed. [IoHATHE M OCHOBHBIE CBOWCTBA JIOTapu(MUUECKON (PyHKIINH, €€ TpaduK.
CgoiicTBa (PyHKIMI: HEMPEPHIBHOCTh, SKCTPEMYMBI, BO3pacTaHUE M YOBIBaHHE. DKCTPEMYyMBbI
GyHKUUN: onpeaeneHust, IpUMepbl SKCTPEMYMOB U CBOMCTBO MOHOTOHHOCTH ()yHKIIUH.

IIpousBogHas, rpaiMeHT W TpagueHTHas ontuMusanusa. [loHsATHEe NIPOU3BOIHOM,
reomerpudeckuii cmbicia. llpomsBogHast kak ¢yHkuus. [IpomsBomHas KoMmo3unuu (GyHKITHI.
Bbrunciienne npou3BOAHBIX, MPaBHJIO MPOM3BOAHOM Kommno3uuuu. IlpousBonHas ¢yHKumi
MHOTruX nepeMeHHbIX. ['paguent. ['paguenTHast ontuMusanus. AJropuT™ I'paMEHTHOTO CIIycKa
JUTS HaXOKAeHUs: MUHUMYMa QyHKIH. OTHOMEPHBI IpaJUeHTHBIN CITyCK Ha si3bIke Python.

[Ipaktuka. [Ipaktuyeckas padora 41 «Pemenne 3amay Ha TPaIUEHTHYIO ONTTUMHU3AIIHIO.

Tema 10. Anroputmsl perpeccuu B 3aga4ax MO

Teopusa. Anroputm MO nuHeiHas perpeccust Ulsl aHalu3a JAHHBIX: OIPENEICHHE U
OCHOBHBIE cBoicTBa. OOydeHHWE MOJENHM JHUHCHHON perpeccuu Ijs OOJNBIIEro KOJIMYeCcTBa
npusHakoB. [IpumeHenue monenu nuHenHON perpeccun u3 Oubimorexku Python Sklearn x
pELICHUIO NPaKTUYEeCKUX 3ajad. Busyamuszaums moxenu. MHreprperanus Ko3(QQHUIHEHTOB
JIMHEHHOM perpeccum.

ANTOpUTM  JTIOTUCTHYECKOH perpeccuu. JI[BymepHas IJMHEHHas KiacCH(HKAIHS.
MHoroMepHsbIil citydail. BprunciieHHe BEpOATHOCTH KiaccoB. Jlormcrhueckass perpeccusi.
Jloructuueckas perpeccus B MaTpUYHOM BHUZE. 3alUCh KpuTepus Kadectsa. Jlorucruueckas
(byHKLUS TOTEPb.

IpaxTuka. [Ipaktuueckas padora 40 «Peanusanus kinacca JMHEWHHON perpeccum».

[Ipaktuyeckas pabora 42. «Peamuzamus JorucTuueckod perpeccuu ¢ Lo-
OEryJIsIpU3aluein»

Tema 11. Beibop monenu MO u metona orieHKH €€ 3PGEKTHBHOCTH B 3aBUCUMOCTH OT
peraeMon 3a1auu

Teopus. Jlornueckue airopuTMbl aHanu3a JaHHbIX. Pemraromue nepeBbs, yCTPOUCTBO U

oOydeHue miisa 3amaud Kiaccupukamuu. AHAIW3 pelIarImX JepeBbeB. Bribop pemaroiero



npaBwia B pemaromeMm jaepeBe. IlepeoOyueHne M Heqo0OyueHHE peEIIAIOUINX JIepPEBBEB:
MOCTaHOBKA MPOOJIEMBI; THIIEpIIapaMeTphl PEeIIaroIuX AepeBbeB. IIpenmyiiecTsa 1 HEJOCTATKH
pemarmuX JepeBbeB. Pemaroiee 1epeBo Uisl 3a/1a4i PErPecCHH.

Komnozunun anroputmoB. Mpaes mnocTpoeHHs KOMIO3MLIMU aQJTOPUTMOB: TNPUHIIMIT
Konnopce; skcnepument ['anproHa. BarruHr: mpoctoe roiocoBaHue; OyTCTpaI. AJITOpPUTM
ciydaitHoro sieca. CTEKHMHI: HIesi CTEKHHIa, crnocoObl oOydeHus, aHanmu3. BycTwHr: wuues
QITOPUTMA, FPAJUEHTHBIN OYCTUHT, IPEUMYIIECTBA U HEAOCTATKH.

[Naiinnaitn BbIOOpa moxenu. Paborta ¢ Oubnumorexoit Sklearn (momynu grid search u
pipeline). Konseiiep 00paboTKH AaHHBIX € MOMOMIBIO PA3IMYHBIX MOAeei. BriGop Hammyurei
MOJIEJIM MAITMHHOTO OOYYeHUs Ui KOHKPETHOW 3amayu. TeXHUKH BBHIOOpA THIIEpIIapaMeTpOB
MO/IEJIH.

Konkypcsl Ha kaggle.com. IInardopma ans npoBefeHnss COPEBHOBaHUN 110 MAallIMHHOMY
oO0yuennto Kaggle. Jlaracet™m u 3arpy3ka pemenuii Ha miardgopmy Kaggle.

[Ipaktuka. [Ipaktuueckas pabora 43 «lloctpoenue monenun MO MeTonoM OMMKAMIIAX
coceziel M U3MEpEeHHE e€ KauecTBa C MOMOLIbIO KPOCC-BaTUJALIUN.

[Ipaktuyeckas pabora 44. «OOydyeHHE KOMIIO3UIMM aJITOPUTMOB: CIy4alHBIH Jiec U
TPaJUCHTHBI OyCTHHT C TIOMOINBIO TOTOBBIX pealHm3alfii JaHHBIX MOJENeH B OMOIMOTEKax

sklearn u catboost.»

Mopyas 4. HelipoHHBIE ceTH M KOMIIBIOTEPHOE 3peHHE

Tema 12. BBeieHue B HEMPOHHBIE CETH.

Teopus. Uctopus pa3Butus HelipoceTeid. Moaenb HCKyCCTBEHHOTO HelipoHa. [lepuentpon
Po3enOnarra: mosHOTa M CXOAMMOCTb. AJITOPUTM O0y4YeHUs HEMpOHHBIX ceTeil. PekyppeHTHbIe
HelipoHHble ceTh. CBEpTOuHBIE HEWpOHHBIE ceTu. PeBomonus TiIyOOKOro OOy4YeHHS.
Tpancdopmepsl B 00pabOTKE €CTECTBEHHOTO A3bIka. COBPEMEHHOE Pa3BUTHE HEMPOHHBIX CETEH.

Mopens HetipoHa. Dynkumst curMouasl. DyHKIMK akTuBanuu. OAWH HEUPOH U
IOJTHOCBSI3HAs HEHUpOHHas ceTb. MHOrOC/IOMHbI nepuenTpoH o00ydeHHe MOJHOCBA3HBIX
HEHpOHHBIX ceTeil. 3amava pacno3HaBaHusi pykonucHbIX 1udp. IIpeobpasoBanue BekTOpa B
nepuentpone. I[lapamerpbl HelipoHHolt ceru. OOydeHue HelpoHHbIX ceTell. OOyueHue
nepuentpona. Ontumusanus QyHKIUKA notepb. CTOXaCTUYECKUN TPaJMEHTHBIH CIyCK. AHAIN3
MOJIHOCBSI3HBIX HelpoceTeil. CrnocoObl perynspu3aluud B HEHPOHHBIX ceTsaX: ciion Dropout u
Batch Normalization n ux npumenenne. ®perimBopku deep learning. OO0yueHne HEUPOHHBIX
cerell B Oubnumoreke riayookoro ooyuenus PyTorch.

[pakruka. [Ipaktudeckas padora 45. «O0ydeHne HEWPOHHBIX ceTeil B Pytorchy.

Tema 13. TexHONIOrMs KOMIIBIOTEPHOTO 3PEHUS



Teopus. CBepTouHble HEWPOCETU: UCTOPHSI Pa3BUTUS KOMIIBIOTEPHOTO 3peHus. McTopus
pa3BUTHS KOMIIBIOTEPHOTO 3peHusi, KOHKypc ImageNet. KoMmmbroTepHoe 3peHue 10 HEHPOCETEN.

VYcerpoiictBo  cBepTku. ['mctorpamMma  opueHTHpoBaHHbIX  rpaaueHToB  (HOQ).
Knaccugukanus uzobpaxenuil. [lonHocBs3Hble ceTn Ui 00pabOTKM KapTHHOK. CBepTOUHBIE
cetu 11 00paboTku KapTUHOK. CBepTKa n3obpaskeHus: punbTpoM. Oneparus cBepTku. CBepTka
LBETHBIX u300paxenuil. IlocTpoeHue mporoTUna CBEPTOUHOM HeilpoceTH. YCTpOHWCTBO
MOJTHOIIEHHON CBEpTOUHOM HeipoceTu. [lociemnoBarenbHble CBEPTOUYHBIE CIIOM B 00pabOTKe
KapTUHOK. YCTpPOHCTBO CBEPTOYHOM HEHPOHHON ceTH i 3aJaud  KJIaCCU(PHUKALHH.
WHuTeprpeTanys CBEpTOUHBIX CIIOEB.

[TapameTpel B TOJHOCBSI3HOW YacTH CBEPTOYHOH He#poceru. Pooling B pemennn
po0seMbl 0OJIBIIOT0 KOJIMUYECTBA TapaMeTPOB CBEPTOUHOM HEHpoceTH.

Apxurektypbl CNN. Apxurektypbl cBepTouHbIX Helipoceteit: AlexNet; VGG. ITpobaema
3aryxanus rpaguentoB. SKip Connection. Skip Connection B CBEpTOYHBIX CIOSIX. APXUTEKTYPbI
ResNet, DenseNet.

Transfer Learning: mnepeHoc 3HaHuii. I[IpuMmeHeHme npw O0O0yYeHHH HEUPOCETEH.
JlooOyuenue cetu. 3aMOpo3Ka CI0EB Mepes] 1000ydeHUEM.

Ipakruka. [IpakTrueckas padora 46. «[loctpoeHne cBepTOYHON HEHPOCETH IS PELICHUS
3aJa4M KJ1acCu(uKaLumy.

[Ipaktnueckas pabora 47. «JlooOydeHwe HelpoceTH Ha 3amady KiaccUpUKAIMU
KapTHUHOK.

Mopnyas 5. IIpoaBHHYTBIE aITOPUTMbI MAIIUHHOTO 00yYeHH S

Tema 14. Jloructudeckast perpeccust 1yisi KiacCu(pUKAIMN TEKCTOB

Teopus. 3amaya kimaccudukanuum TEKCTOB M ee npuMeHeHHe. Kiaccuueckue MeTojbl
pelIeHns, UX JOCTOMHCTBA U He1ocTaTKU. CriocoObl KOAWPOBAHUS TEKCTOB ISl HCIIOJIb30BAaHMS B
KiaccuaeckoM monxoje. IlpenBapurensHas oOpaboTka TEKCTa ¢ MOMOINBI0 OubmmoTeku nltk.
OOyueHue anropuT™Ma JIOTUCTHYSCKON perpeccun Ha bag-0f-words (Mermok ¢j10B) u aMOe i IuHrax
CJIOB B JIByX CETTHHIaX Ha 3aJjaue KiacCu(pUKauy HacTOSIuUX U (PeiiKOBBIX HOBOCTEH, CpaBHEHHE
pE3yJIbTAaTOB.

[Ipaktuka. [Ipaktuueckas padora 48. «Jloructuueckas perpeccus s Kiaccuurkanuu
tekcToB. Co3manue cnamM-QuibTpay.

Tema 15. Meton onopHbIx BeKTOpoB (SVM)

Teopus. Hasnauenne w™eroma oOmMOpHBIX BekTOpoB (SVM). 3agaua nuHEHHOMN
kinaccupukanuu. Pa3znenumblil 1 HepasaenuMblil ciydau. Waes anroputma. SInepHBId TPIOK.
[TIpeumymectea SVM. Ortcryn o0bekrta. Dynkuus mnoteps. lllupuwHa mnonocel. 3anaua

OIITUMMU3AIINN.



Ipaktuka. [IpakTrueckas pabota 49. Pemenue 3a1aun onTUMU3ALUH.

Tema 16. ['panueHTHBIN OyCTHHT

Teopusa. I'pagueHTHBII OYCTMHT KakK HOBBIH CIOCOO TIOCTPOEHUS KOMITO3HITHH
anroputMmoB. IlpuMeHeHue anroputMa s 3a1ad KiIacCH(PHUKAIMH, PErpeccud U TMPOCTOH
MoJenbHOM 3aaun. IlpeumymiectBa u HenoctaTku OyctuHra. ['otoBeie peamuzanuu: XGboost,
LightGBM u CatBoost.

[Ipaktuka. Ilpaktuueckass pabora 50. «PemeHue 3amauum perpeccud C IOMOIIBIO
IPaIEeHTHOTO OYCTHHTa.

Tema 17. Knactepuszauus U METOAbI MOHUKEHUSI Pa3MEPEHHOCTH

Teopus. 3amaum mammHHOTO OOydeHHMs Oe3 yuutens (0e3 oOydaromiedi BBIOOPKH):
KJIaCTepU3allis U METObI TOHKEHUS pa3MEPEHHOCTH. METOAbl CHH)KEHUSI pa3MEPHOCTH: METO]T
IJaBHBIX KOMIIOHEHT, t-SNE wu aBTO’HKOJepbl. 3ajadya KiIacTepu3alMM: IOCTAHOBKA U
npuMmeHenne. Meroas! knacrepuzanuu: K-Means 1 DBSCAN, ux npenMyinecTsa U HEIOCTATKH.

[pakTtuka. [Ipaktuueckas paborta 51. «Pemenue 3agaun Kiactepu3aluu € MOMOILBIO
oubnuoreku sklearny.

Tema 18. 3agaun KOMIIBIOTEPHOTO 3pEHUS U UX HEMPOCETEBBIE PELLICHUS

Teopus. 3amaun 00MacTH KOMITBIOTEPHOTO 3PEHUS: CETMEHTALMUS, JACTEKIUS, TeHEepaIlHsI
n3o0pakennit. I[locTaHOBKAa 3amayu CerMEHTaMM W waen ee pemeHus. CeMaHTHuecKas
cermeHTanus. Transposed convolution, CoBpeMeHHbIE apXUTEKTyphl HEHpoceTeil ans 3aaayuu
cermeHTtaumu SegNet, U-Net. 3amaun Ha CTBIKE KOMIBIOTEPHOIO 3peHUs U 00pabOTKU
€CTEeCTBEHHOTO s13bIKa. Chepbl X MPUMEHEHHUS U PECYPCHI ISl TECTUPOBAHMS MOJIEIIEH ISl ATUX
3ajad.

[Ipaktuka. [IpakTudeckas padota 52. «Pemenue 3agaun cerMeHTAIMN HU300paKEHUN C
KaMepbl OECTTUIOTHOTO aBTOMOOIIS.

Tema 19. Bueapenue Mmojieneii MAITMHHOTO 00yYeHUS B TPOIYKT

Teopus. Craauu pazpadotku ML-Mozaeneit. BeiOop MeTpUKHU B 3aBUCUMOCTH OT 00JIacTH.
CnoxHocth KoHBepTauuu. ML u mnpoGiema TouHOcTH. Banmupanus naHHBIX W IPU3HAKOB.
HepocTynHocTh pU3HAKOB U KpeAUTHBINA cKOpHHT. [IpoGiiema Bei6opa moaenu. ML u npobiema
BbIOOpa ObIcTpoii Mozenu. Metpuku mnpoaykra. [IpuMepsl HpOMYKTOBBIX THIOTE3. Tarlbl
BHepenuss ML-monenen.

[Ipaktuka. [Tpaktuueckas padorta 53. «Co3nanue Tenerpam-060Ta ¢ S3bIKOBOM MOJCIBIO
JUTSE KJTacCU(UKAIIUYA TOKCUYHBIX TEKCTOBY.

Tema 20. Beenenue B 00pabOTKy €CTECTBEHHOT'O SI3bIKa

Teopus. OOpaboTtka ectectBeHHOro s3bika (Natural Language Processing, NLP).

[Tpumepsl ucnonb3oBanust NLP. lanusie ans oOydenus. OcHoBHble 3aaun NLP. Crnoco0sl



KOJIMPOBAHUs CJIOB JJIs IOJJauu B MOJIEIM MAlIMHHOTO 00y4eHus: Memok cioB Bag of Words, u
Tf-1df, ux npeumyiecTBa u Hepoctatku. OOpaboTka Tekcta. basoBbie omneparuu Mo 00padboTKe
TEKCTOB: MMOJIy4€HHE MMPU3HAKA U3 TEKCTA U OYMILEHUE €ro OT HeHYXHOU nHPopmarui. CTEMMUHT
U leMMaTtu3anus. TokeHu3anus.

OMOeIIMHTH - CIOCO0 KOJMPOBAHUS CIIOB JJS MOAAYM B aJITOPUTMBI MAIITMHHOTO
oOyuenns. CBoiicTBa 3MOEIIMHIOB. AUCTPUOYTHUBHAs ceMaHTHKA. llomydeHue SMOEIIMHTOB.
Cnoco6s1 00yuenust smoemuaroB: Word2Vec u GloVe. IIpoBepka kauecTBa SMOEITUHTOB.

IIpakTtuka. [Ipaktuyeckas pabora 54. «IIpemoOydyeHHble SMOEANUHTH U3 OUOIHOTEKU
gensim Juisl pelIeHus 3a1auu epeBoaa TEKCTay.

Tema 21. Knaccudukanus TekcTa U peKyppeHTHbIE HEUPOHHBIE CETU

Teopusa. Meroapl knaccudukanuu TekcToB. PexyppenTtHbie HelipoHHBIE cetn (RNN):
ol1miee ycTpolCTBO, MpUMEHEHUE B Kiaccudukamusi TeKCToB, BUABL. [IpocTeitmuii Bun Vanilla
RNN. IIpenmymiectBa u Hegoctatku RNN. I[Ipumenenune RNN mns pemenus 3agad o0paboTKu
TEKCTa: KJIacCU(PUKaALUs, I3bIKOBOE MOJIETUPOBAHUE, MAILIMHHBINA MTEPEBO/I.

[Ipaktuka. Ilpaktuyeckas pabora 55. «buHapnHas xknaccupukamus ¢ TTOMOIIBIO
PEKYPPEHTHOM HEMPOHHOU CETH.

Tema 22. SI36IK0BOE MOJECIUPOBAHUE

Teopus. Ilonstue sA3pIKOBOTO MoAenupoBaHus. DopmanbHas MOCTAHOBKA 3aJa4M YEpes
NEPEMHOXKEHHUE YCIOBHBIX BEPOATHOCTH CJIOB JUI OLIEHKHM BEPOSITHOCTU TeKcTa. MeTpuku
kauecTBa. OCHOBHAs METpUKAa KadyecTBa NS SA3BIKOBOIO MOJAEIMPOBAaHUS — MEPIIEKCHUS.
dopmyna nepriiekcuy. Pemenne 3aaaun sI3pIK0BOT0 MOJIEIMPOBAHUS ¢ IOMOIIbI0 N-rpaMMHOMN
SI3bIKOBOM MoJienu. Pelenune 3amadn sS3bIKOBOr0 MoJeaupoBaHus ¢ nmomoinbio RNN. Metobl
TeHEepaLuy TEKCTA C TOMOMIBIO S3bIKOBBIX Mozienel. CTpareruu reuepanuu Tekcta: greedy u beam
search.

Beenenne B LSTM u GRU. IIpoGieMbl B3pBIBAIOMIMXCS M 3aTYXaIOUIMX TI'PAJIHEHTOB.
Pemenue nmpo6ieM ¢ NOMOIIbIO KIUIMHUHTA rpaaneHToB u apxutektyp LSTM u GRU.

[Ipaktuka. Ilpaktuyeckas pabora 56. «OOyuenue char-level s3piKOBOM Monmenu B
nomMoIb0 RNNy.

Tema 23. CoBpemenHble apxuTeKkTypbl NLP

Teopus. Uctopust pa3sutus apxurektyp B NLP. CoBpemennas apxurekrypa Transformer.
[To3unmonHkle sMOeAIMHTH 1 o01Ias apxutekTypa Transformer. MexaHu3mM BHUMaHUS.

Cnou u osnementsl: Mmulti-head attention, LayerNorm, feed-forward cmoii, residual
connections. KomupoBaHue MNO3MIMOHHON WH(POPMAIMK TO3ULIMOHHBIMU AMOEIIMHTaAMU.

[TprMepbl UCTIONB30BAHUS APXUTEKTYPHI B PA3IMYHBIX 00JIACTIX TIIyOOKOr0 00y4YeHHUS.



Subword TokeHuzanus. HauBHOW TOKeHM3allMd Hee TPOOIEMBI.  €CTh HECKOJIBKO
npoOsem, B ToM unciie out-0f-vocabulary. CoBpeMeHHBIH alropuT™ TOKEHU3AIMK TeKcTa — Byte-
Pair-Encoding

[paktuka. Ilpaktrueckas paborta 57. «Pemenue 3amaun kinaccuukay ¢ MOMOIIBIO
moaenu BERT apxutextypa Transformer.

Tema 24. Beenenue B Transfer Learning B NLP.

Teopus. Ocobennoctu noaxona Self-supervised learning. IlpenoOyuenne Ha GOJBIIIOM
obbemMe “cripbiXx” maHHbIX. [latacer mns orenku kadectBa GLUE. GPT. BERT u Masked
Language Modeling. BART. IIpeno0yuenue Seq2seq. Cymmapu3aims Tekcta ¢ momomipio BART.

[paxTuka. IIpaktuueckas padota 58. «Knaccuduxaiust TOKEHOBY.

KAJEHJIAPHBIN YUYEGHBIA I'PA®UK
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Monayasb 1. BBeieHue B TEXHOJIOTHIO HCKYCCTBEHHOIO
HHTEJJIEKTA M OCHOBBI IIporpaMMupoBanus Ha Python
1. | 3nakomcTBO ¢ TexHonorueir N VYuyebnoe | 1 1 TecT, ompoc
3aHATHE
2. | 3makomcTBO ¢ ipodeccusimu B U VYuyebnoe | 1 1 TecT, ompoc
3aHATHE
3. | BBenenue B s13bIk iporpammupoBanus | [Ipaktua | 0 2
Python. Cpenma paspabotku Jupyter | eckas
Lab. luctpubytus Anaconda pabora
4. | BBeneHue B s3bIK IporpaMmMupoBaHus | Yuebnoe | 1 1 Tecrt, onpoc
Python. Ilepemennbie. Opranuzanus | 3aHSATHE
JTIAJIoTa




5. | BBenenue B s3b1k mporpamMmmupoBanust | [Ipaktuy 2
Python. Opranuzanus quanora eckas
pabota
6. | BBeneHnue B sA3bIK IpOrpaMMHUpOBaHus | Y4yeOHOe 1 Tecr, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE | 3aHSTHE
€IMHUIIBI U KOHCTPYKIIUU
7. | Benenue B A3bIk mporpammupoBanus | [Tpaktuu 2
Python. JIunelinblii anroputm eckas
pabora
8. | Brenenue B s13bIK IporpammupoBanus | [Ipaktuy 2
Python. YcnoBHbIit anroputm ecKast
pabota
9. | Benenue B s3bIK TporpamMmupoBanus | [IpakTiy 2
Python.  Kackanublii  ycrnoBHBIN | eckas
oTepaTop pabora
Bcero 14
4acoB:
UTOro 18
Monayasb 2. Co3iaHue aJIropuTMOB HCKYCCTBEHHOT0
HHTe/LuIeKTa Ha Python
10. | Crpoku u 1uknel. Tunm string u | YueOGHoe 1 Tecrt, onpoc
oTIepanyu HaJl CTPOKAMH 3aHSTHE
11. | Crpoku wu  nwkasl.  Hukn ¢ | [Ipaktuy 2
apaMeTPOM U YCIIOBUEM eckas
pabota
12. | Coucku, ¢yukoun, ¢ainel. Tumbel | YaeOHOE 1 TecT, ompoc
nauHbex list u dict 3aHATHE
13. | Cruckw, byHKIHH, daiinel. | [IpakTau 2
Omneparuu co cruckaMmu eckast
pabora
14. | Cnucky, ¢byHKIMN, ¢aitner. | [IpakTid 2
Onepauuu ¢ dainamu eckas
pabora
15. | Crucky, ¢byHKIHY, daitnel. | YueOHOE 1 Tecr, onpoc
[Tonp30oBaTenbCKue PyHKIIUU 3aHSTHE
16. | Cruckw, ¢byHKIHY, daitnel. | [Ipaktuy 2
BosBpamenne J0rmuecKkux KOHCTAHT |  ecKas
B 3aBUCUMOCTH OT YCIIOBHS pabota
17. | Cruckw, byHKIHH, daibiner. | [IpakTru 2
OOHoBieHNE byHKIMM | eckas
npeoOpa3oBaHus CTPOKHU pabora
18. | OcHOBBI 00beKkTHO- | YueOHoe 1 TecT, ompoc
OpPUEHTHUPOBAHHOTO 3aHSTHE
nporpamMupoBanus.  Kmaccel  u
00BEKTHI
19. | OOII. KoHCTpyKTOpHBI VYuebHoe 1 Tecr, onpoc
3aHsITHE
20. | OOII. Metonbt YueOHoe 1 Tecrt, ompoc
3aHSTHE
21. | OOIL. Ileperpy3ka oneparopos [IpakTuy 2
eckas

pabota




22. | OOIl. Co3nanue knacca Heiipon [IpakTuy
ecKast
pabota
23. | Maremaruueckue OCHOBBI | YueOHOe TecT, ompoc
HCKYCCTBEHHOTO MHTEJUIEKTA. | 3aHATHE
BekTopsl 1 MaTpHIIBI
24. | MaremaTrn4eckue ocHOBBI | [IpakTnu
UCKYCCTBEHHOTO WHTEJUICKTA. | ecKas
Brluucienue KoopiuHaT BEKTOPOB pabora
25. | Maremaruueckue ocHOBBI | [IpakTnu
HCKYCCTBEHHOTO MHTEJUICKTA. | ecKas
HaxosxJeHue yriia Mexxay BeKTopamMu | paboTta
26. | Maremarndeckue ocHOBHI | [IpakTuy
HCKYCCTBEHHOTO MHTEJUIEKTA. | ecKas
Haxoxnenue BEKTOpa, | pabora
YJIOBJICTBOPSIIOIIETO YCIOBHUIO
27. | Maremaruueckue ocHoBHI | [IpakTru
HCKYCCTBEHHOTO MHTEJUIEKTA. | ecKas
Brrunciienue npon3BeeHus MaTPHIL pabota
28. | Maremarnueckue ocHOBHI | [IpakTuy
HCKYCCTBEHHOTO WHTEJUICKTA. | ecKas
Brrunciienue pa3HuIbl MaTPHIL pabota
29. | Maremaruyeckue OCHOBHI | YuyeOHOe TecT, onpoc
MCKYCCTBEHHOTO MHTEIUIEKTa. TeopHst | 3aHsATHE
BEPOSITHOCTH
30. | Maremarndeckue ocHOBHI | [IpakTiu
HCKYCCTBEHHOT'O MHTEJIJIEKTA. 3a7auul | ecKas
110 TEOPUU BEPOATHOCTH pabota
31. | Maremaruyeckue OCHOBHI | YuyeOHOe TecT, ompoc
HCKYCCTBEHHOTO WHTEJUICKTA. | 3aHATHE
MaremaTuyeckasi CTaTHCTHKA
32. | Maremaruueckue ocHoBHI | [IpakTru
MCKYCCTBEHHOTO MHTEJJICKTA. 3aauul | ecKas
110 TEOPUHU BEPOSITHOCTH pabora
33. | bubnanoreka Numpy mst o6pabotku | YdyeOHOe Tecr, onpoc
YHCIIOBBIX MacCHBOB 3aHSTHE
34. | bubomoreka Numpy. OO6pabotka | [IpakTuy
OJTHOMEPHBIX MacCHUBOB ecKast
pabora
35. | bubanoreka Numpy. OO6pabotka | [IpakTuu
JIByMEPHBIX MacCHBOB ecKast
pabota
36. | bubnanorexa Numpy. | [IpakTiu
[Tonmp3oBarenbckast  (QyHKOMS U1 | €cKas
00pabOTKH OJTHOMEPHBIX MACCHBOB pabota
37. | bubmmoreka Numpy wu JuHelHas | YueOHOe TecT, ompoc
anredpa. 3aHITHE
38. | bubmuoreka Numpy wu nuHeitHas | [Ipaktuy
anredpa. 3amaua JTUHEHHOM | eckas
perpeccuu pabota
39. | Matpuunoe npousBenenue, | [Ipaktug
TPaHCHOHUPOBAHHE, BBIUMCIICHHE | ecKas




00paTHOW MaTPHIIBI pabota
40. | bubanorexku Pandas, Mapltlolib u | Yuebnoe Tecr, onpoc
Seaborn.  AnHanu3  JaHHBIX O | 3aHATHUC
naccaxkupax Turanumka  (zmaracet
Titanik)
41. | AHanu3 JaHHBIX 0 maccaxupax | [Ipaktuu
Turanuka (natacer Titanik) ecKast
pabora
42. | Buzyanu3zanus JaHHBIX 0 accaxupax | [IpakTud
Tutanuka (natacer Titanik) ecKast
pabora

Bcero yacos:

HUTOI'O:

66

MO}IyJ’IL 3. MamuHHoOE oﬁy'{e}me KaK ME€TO10JI0Irusl

HCKYCCTBCHHOI'0O MHTEJIJICKTA

43. | BBegenne B MammHHOE OOyueHHE | YueOHOe Tecr, onpoc
(MO). Perpeccus u knaccudukanus 3aHITHE
44. | Perpeccus u kiaccuduxanus [IpakTru
eckas
pabora
45. | IlaiirmiailH MalIMHHOTO 00y4eHUs [IpakTuy
eckas
pabota
46. | IToctpoenne moxmenu MO wmertonom | [IpakTud
OmmKalmx cocezei eckas
pabora
47. | U3smepenue xadectBa mogenu MO c | Ilpaktuu
MOMOIIBIO KpOCC-BaluAaluN eckas
pabora
48. | Ilocrpoenne moxenu MO wmeronom | [IpakTuu
OIKalImX coceNiel U u3MepeHue e€ |  eckas
KayecTBa C  TIOMOINBIO  Kpocc- | paborta
BaJIMJIAlAN
49. | MeTpuku MalMHHOTO OOy4YeHMs: B | YueOHoOe Tecr, onpoc
3aJjaue  perpeccu, B  3ajade | 3aHIATHE
KJ1accuukanum
50. | Peanmuzanus Kjacca nuHeiHon | [TpakTiy
perpeccuu eckast
pabora
51. | Maremaruueckue OCHOBBI | YueOHOe Tecr, onpoc
MalIMHHOTO 0o0y4yeHus. DYyHKIMH | 3aHIATHE
MaTEMaTHYECKOT0 aHaJIn3a
52. | Maremarnyeckue ocHOBBHI | [IpakTnu
MalIMHHOTO Oo0y4yeHus. DyHKIHMM | ecKas
MaTEeMaTHUYECKOro aHajlu3a: 4Yucio | paborta
DOiinepa, SKCIIOHEHTa
53. | Maremarnveckue ocHOBHI | [IpakTud
MalIMHHOTO 0o0y4yeHus. DYyHKIMH | ecKas
MaTeMaTH4eCKOTro aHanmza: | pabora
norapudm, cBoNCTBa (YHKIIHIA
54. | Maremaruueckue OCHOBBI | YueOHOe Tecr, onpoc
MalIMHHOrO 00y4enus. [IpousBogHas | 3aHsiTHE




95. | Maremarnueckue ocHoBbl | [IpakTu | O 2
MalIMHHOTO oOydeHus. Berumcnenuwe | eckas
IIPOU3BOJHOM pabota
56. | Maremaruueckue ocHoBbl | [Ipaktuu | 0 2
MaluHHOTO OOyueHus. I'paguienTHas | eckas
ONTUMHU3AIIHS pabota
57. | ANropuT™ rpajiIu€HTHOTrO CITyCKa [paktuyg | 0 2
eckas
pabora
58. | Anroputmsl perpeccu B 3agadyax MO | YueOnoe | 1 1 Tecr, onpoc
3aHsITHE
59. | Jloructuueckas perpeccust [Ipaxtuy | 0 2
ecKast
pabota
60. | Pemaromue nepeBbs VYyebuoe | 1 1 TecT, ompoc
3aHsITHE
61. | Kommo3umuu anroputMoB [Tpaktnu | O 2
ecKast
pabora
62. | INaiinutaita BeIOOpa MOAETH Ipaxtuyg | 0 2
eckas
pabora
Bcero uacos: | 106 40
UTOI'O: 40
Moayanb 4. HelipoHHbI€ CeTH M KOMIIBIOTEPHOE 3peHue
63. | Beenenue B HelipoHHBIe ceTH. | YueOHoe | 1 1 TecT, ompoc
Heitpocetn JUISL 3a7a4M | 3aHSATHE
KJaccuukanum
64. | [loctpoenrie  HEHpOHHBIX  ceTel. | YueOHoe | 1 1 Tecrt, onpoc
Beenenue B 6nbamotexy Pytorch. 3aHITHE
65. | O0yuenne HelipoHHbIX ceredi B | [Ipaktuu | 0 2
o6ubnunorexe PyTorch eckKast
pabora
66. | Perynspu3zanus B HeHpoHHBIX ceTsax | YueOHoe | 1 1 Tecrt, onpoc
3aHSTHE
67. | [loctpoenne konsediepa oO0yuenus | [Ipaxtuu | O 2
HeWpoceTel  C  HCIOJIb30BAHWEM | €cKas
PyTorch pabota
68. | TexHOIOTHS KOMIIBIOTEPHOTO 3peHus. | YueOnoe | 1 1 TecT, ompoc
CBépTouHbIe HEMPOHHBIE CETH 3aHsITHE
69. | Pabota c gataceramu nzoopaxenuii B | IIpaxktuu | 0 2
PyTorch, IIOCTPOEHUE Kjlacca | eckas
CBEPTOYHOM HeipoceTH pabota
70. | [locropennue apXUTeKTypsl | YueOHoe | 1 1 Tecrt, onpoc
CBEPTOYHBIX  HEUPOHHBIX  CETEH. | 3aHITHE
Transfer Learning
71. | JooOyuenue HEHWpoceTH st | [paktug | O 2
KJIaccu(UKaIMN KapTHHOK ecKas
pabora
72. | Knaccudukanuss wu3oOpaxkenuit Ha | [Ipaxtiu | O 2
MIPaKTHKE eckas




| pabora

Bcero uacosn: | 223 151
HUTOIO: 20
HUTOI'O no mporpamme 144

KanennapHo-rematuyeckoe miianupoBanue, Bapuanr 2 (mpoaABMHYTHI YPOBEHb)

KonuuectBo ®dopma
= 9acoB KOHTPOJISA
% E T ®opmMma = 2
g = eMa 3aHATUSL = S
@) 3 3aHSATHUS 3 C
2 s | £
= =
Mony.ab 1. BBegeHue B TeXHOJIOTHIO HCKYCCTBEHHOTO
HHTEVIEKTA U OCHOBBI NPOorpaMMupoBanus Ha Python
1. | 3nakomcTBO ¢ TexHonoruei MU Y4eOHoe 1 1 TecrT, omnpoc
3aHsATHE
2. | 3makomcTBO ¢ podeccusimu B U VyeOnoe | 1 1 Tecrt, onpoc
3aHsATHE
3. | Beenenue B si3p1k mporpammupoBanus | [lpaktua | O 2
Python. Cpena pa3pabotku Jupyter Lab. | eckas
Juctpudbyrus Anaconda pabora
4. | BeexeHnue B A3bIK IporpaMMmupoBanusi | YuebHoe | 1 1 Tecrt, onpoc
Python. Opranmzanus aquanora 3aHITHE
5. | Beenenue B s3bIK mporpaMMupoBaHus | Yuebnoe | 1 1 Tecrt, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE | 3aHATHE
eIMHUIIBI ¥ KOHCTPYKIIUU
6. | Beenenue B s3Ik mporpammupoBanus | [Ipaktua | O 2
Python. JluHeWHBIE ®  YCIOBHBINA | ecKas
AJITOPUTMBI pabota
7. | Beenenne B si3pIKk mporpammupoBanus | [lpaktua | O 2
Python. Kackannbii YCIIOBHBIN | €CKasd
onepaTop pabora
Bcero 4 10
9JacoB:
UTOoro 14
Monayasb 2. Co3naHue aJirOpuTMOB HCKYCCTBEHHOI0
uHTeIeKTa HA Python
8. |Crpoku wu nukiasl. Tun string u | Yuebnoe | 1 1 Tecrt, onpoc
OTIepanyu HaJl CTPOKAMHU 3aHsATHE
9. | Crpoku u uukisl. Lukn ¢ mapamerpom | Ipaktuy | O 2
U YCIIOBHEM ecKast
pabota
10. | Cruckm, dynkun. Turer qansbx list u | YueOnoe | 1 1 Tecrt, onpoc
dict 3aHsATHE
11. | Coucku, ¢ynknun. Omnepanuu  co | [Ipaktua | O 2
CIHCKaMHU eckast
pabora
12. | Cruckw, byHKIMY, ¢aiinel. | YueOHoe | 1 1 Tecrt, onpoc
[Tonp3oBarenbekue (PyHKIUU 3aHsATHE
13. | Criucku, ¢ynkuuu.  Boszspamenue | [Ipaktuu | O 2
JIOTMYECKUX KOHCTAHT B 3aBUCHUMOCTH | ecKas




OT yCJIOBUS pabota
14. | Cnucku, dpyakuun. O6pabotka daitnos | [IpakTuy
eckast
pabora
15. | OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO | YueOHOe Tect, onpoc
IPOrPaMMHUPOBAHUS. Knaccst U | 3aHATHE
00BEKTHI
16. | OOII. KoHCTpyKTOpHBI YyebHoe Tecrt, onpoc
3aHsATHE
17. | OOIL. Metonsr YyeOHoe TecT, omnpoc
3aHsTHE
18. | OOIL. I1eperpys3ka onepaTopoB ITpakTiu
eckas
pabota
19. | OOII. Co3nanue knacca Heipon [TpaxTuu
eckast
pabora
20. | Maremaruyeckue OCHOBHI | YueOHOe TecrT, omnpoc
HCKYCCTBEHHOTO MHTeJUIeKTa. BekTopsl | 3aHsATHE
Y MaTPHILIBI
21. | Marematuyeckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOTO WHTEJUIEKTA. | ecKas
Belunciienne KOopAMHAT BEKTOPOB pabota
22. | Maremarnueckue ocHoBBI | [IpakTuu
HCKYCCTBEHHOT'O MHTEJUICKTA. | ecKas
HaxoxaeHue yria Mexay BEKTOpaMu pabota
23. | Maremarnyeckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOT'O UHTEIJIEKTa. | ecKas
Haxoxnenue BEKTOpa, | paboTa
YJIOBJIETBOPSIIOLIETO YCIOBHIO
24. | Marematndeckue OoCcHOBBI | IIpakTnu
HCKYCCTBEHHOTO MHTEIJICKTa. | ecKas
Brrunciienue npon3BeeHUs MaTPHI] pabota
25. | Maremaruyeckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOTO MHTEJUICKTA. | ecKas
Boruncnenme pa3HuUllbl MATPHIL pabota
26. | MaremaTtnyeckue OCHOBBI | Y4eOHOe TecrT, ompoc
UCKYCCTBEHHOIO MHTEJIEKTa. Teopus | 3aHATHE
BEPOSITHOCTH
27. | Marematuyeckue OCHOBHI | YueOHOe TecT, ompoc
HCKYCCTBEHHOI'O UHTEJJICKTA. | 3aHSITHE
MaremaTuyeckasi CTaTHCTHKA
28. | Maremarnyeckue ocHOBHI | [IpakTnu
MCKYCCTBEHHOTO MHTEJUIEKTa. 3aJaud | eckas
110 TEOPHH BEPOSITHOCTH pabota
29. | bubmuorexka Numpy misa ob6paboTku | YuebHOe TecrT, omnpoc
YHCIIOBBIX MacCHBOB 3aHsATHE
30. | bubnmnoreka  Numpy.  O6paGotka | Ilpaktuu
OJTHOMEPHBIX MacCHBOB ecKast
pabota
31. | bubmmoreka  Numpy.  O6pabotka | [IpakTuu
JIBYMEPHBIX MacCHBOB eckast




pabota
32. | bubnmoreka Numpy. | [TpakTng
[Tonp3oBarenbckast — GyHKUUS Ui | €cKas
00pabOTKH OJTHOMEPHBIX MaCCHBOB pabora
33. | bubnmmoreka Numpy wu nuHeiHas | YueOHOe Tecrt, onpoc
anredpa. 3aHATHE
34. | bubmmoreka Numpy wu swmHeiHas | [Ipaktud
anreOpa. 3agaya JTMHEHHON perpeccuu eckast
pabora
35. | Marpuunoe npousBenenue, | [Ipaktud
TPaHCIIOHUPOBAHHE, BBIUMCIIEHUE | ecKas
00paTHOW MaTpHIIbI pabota
36. | bubnamorekn Pandas, Mapltlolib u | Yuebnoe Tecr, onpoc
Seaborn. AHnanu3 TAHHBIX 0 | 3aHATHE
nmaccaxxupax  TuraHumka  (maTacer
Titanik)
37. | Busyanuzamus gaHHbIX o maccaxkupax | [lpaxktuu
Turanuka (natacer Titanik) eckas
pabora
Bcero gacos:
HUTOI'O: 60
Monayasb 3. MamuHHoe 00yuyeHHe KaKk MeTOd0JI0Tusl
HCKYCCTBEHHOI0 00y4YeHHsl
38. | BBemenne B MmammHHOE O0OyuyeHue | YdyeOHOE TecT, ompoc
(MO). Perpeccust u knaccudukanus 3aHITHE
39. | INaitruraifH MaIMHHOTO 00YYEHUS [TpaxTuu
eckast
pabora
40. | Iloctpoenne wmomenmu MO wmetomom | [IpakTuy
Onmukaliux coceneld U U3MepeHue e€ |  eckas
KagecTBa €  IOMOMIBIO  Kpocc- | pabora
BaJIMIalluU
41. | MeTpuKky MalIMHHOTO 00Y4YEeHHUS VY4eOHoe Tect, onpoc
3aHATHE
42. | Peanm3anus KJjlacca nuHerHo# | [IpakTuy
perpeccuu eckast
pabora
43. | MaTemaTnueckue OCHOBBI MAIIMHHOTO | YdeOHOe TecT, ompoc
o0ydeHus. OyHKIIMM MAaTEMaTHYECKOTO | 3aHATHE
aHaJM3a
44, | Anroputmsl perpeccuu B 3amadyax MO | YueOHoe Tecrt, onpoc
3aHsATHE
45. | Jloructudeckasi perpeccus [TpakTuu
eckas
pabora
46. | Pemarommue aepeBbs YyebHoe Tecrt, onpoc
3aHsATHE
47. | KoMo3unuu aropuTMoB ITpakTnu
eckas
pabota
48. | IlaiimiaitH BEIOOpA MOJEITH [TpakTuu




eckast
pabora
Bcero gacos: | 82 22
UTOrIoO: 22
MopayJb 4. HelipoHHble ceTH 1 KOMIIbIOTEPHOE 3peHHne
49. | BeeneHue B HelpoceTH VYyebHoe | 1 1 Tecr, onpoc
3aHsTHE
50. | IToctpoenue HEHpOHHBIX  ceTeil. | YueOnoe | 1 1 Tecrt, onpoc
Brenenue B 6nbnnotexy Pytorch. 3aHATHE
51. | OGyuyenue  HeliponHsix cered B | [Ipakrtuy | O 2
oubnuotexe PyTorch eckas
pabota
52. | Texnonoruss kommberoTepHOTrO 3peHus. | [Ipaktuu | 0 2
CBE&pTOUHBIC HEHPOHHBIE CETU eckast
pabora
53. | Apxurektypet  CNN u  Transfer | [Ipaktuu | O 2
Learning ecKast
pabora
54. | Knaccudukauus  u3zoOpaxenuit  Ha | [Ipaktuy | O 2
NpaKTUKE ecKast
pabota
Bcero yacos: | 171 106
UTOI'O: 12
Monayasb S. [IpoaBuHYTBIE AJTOPUTMbI MAIIMHHOTO 00Y4eHMsI
55. | Jloructuueckasi perpeccust Juis 3ajad | YueOnoe | 1 1 Tecrt, onpoc
KJaccu(UKaIMK TEKCTa 3aHsATHE
56. | Jlormctrueckas perpeccust i 3amad | [Ipaktma | O 2
KJIaccu(UKaIK TEKCTa eckast
pabora
57. | Anroputm SVM VYyebHoe | 1 1 Tecr, onpoc
3aHATHE
58. | I'paguenTHBIN OyCTUHT VYuebHoe | 1 1
3aHATHE
59. | I'paguenTHBIN OyCTUHT [Tpaktuyg | O 2
eckas
pabota
60. | 3agaun KOMMBIOTEPHOTO 3peHus U ux | YueOHoe | 1 1 TecrT, ompoc
HEHpOCETEBbIC PEHICHUS 3aHsATHE
61. | 3amaun koMmmbroTepHOro 3peHus u ux | Ilpaktuu | O 2
HEHpOCeTeBbIC PEIICHUS ecKast
pabota
62. | Buenpenue  mopeneld  MammHHOTO | YueOHoe | 1 1 TecT, ompoc
00y4eHHUs B IPOIYKT 3aHATHE
63. | Buenpenne  mopmeneit  mammuHOTO | Ilpaktuy | O 2
00y4eHHUs B IPOJIYKT eckas
pabota
64. | BBenenue B 00paboOTKy ecTecTBEHHOro | YueOHoe | 1 1 TecrT, omnpoc
A3bIKa. OMOEIMHTH CJIOB 3aHATHE
65. | Beenenue B 00pabotky ecrectBeHHoro | Ilpaktuu | O 2
A3bIKa. DOMOEIUHTH CIIOB eckas
pabota




66. | Knaccudukanus tekctoB ¢ momompio | Yuebnoe | 1 1 Tecrt, onpoc
IMOEIIMHT OB CII0B 3aHsTHE
67. | Knaccudukanuss tekcroB ¢ momompto | Ilpaktuu | O 2
IMOEIIMHTOB CIIOB eckas
pabota
68. | SI3bIKOBOE MOJIEIMPOBAHUE VYuebnoe | 1 1 Tecrt, onpoc
3aHsATHE
69. | SI3pIKOBOE MOJICIIMPOBAHUE [Tpaktuy | O 2
ecKast
pabota
70. | SI3pIKOBOE MOJICTUPOBAHUE [TpakTuu | 0 2
eckast
pabora
71. | CoBpemennble  apxutektypsl NLP. | Yuebnoe | 1 1 Tecrt, onpoc
Transformer, BERT 3aHATHE
72. | Transfer Learning B NLP [Tpaktuy | 0 2
eckas
pabota
Bcero yacos: | 192 325
HUTOIO: 36
HUTOI'O no nporpamme 144

Crnoco0bl omnpenesieHusi Ppe3yIbTATUBHOCTH HM  (GOpMbI TOABEJCHUS HWTOIOB
peau3alu NporpaMmbl

IIporpaMMoii NpenyCMaTpUBAIOTCS CIEAYIOIIME BUIBI KOHTPOJIA: IPEABAPUTEIBHBIN
(BOAHBIIT), TEKYIINH, TPOMEKYTOUYHBIH, HTOTOBBIH.

IIpenBapuTe/bHBIH KOHTPOJIb IIPOBOJUTCS HA MEPBBIX 3aHATHUIX C LENbIO BBISIBICHUS
00pa30BaTEeNIbHOTO M TBOPYECKOTO YpPOBHS OOydaroluxcs, MX crocoOHocTed. MoxkeT ObITh
OpraHu30BaH B popMe coOeceT0BaHMS WM TECTUPOBAHUS.

Texkymuii KOHTPOJIb OCYIIECTBISIETCS JIIsI 00ecrieueH s OTepaTuBHOW OOpaTHOMN CBSI3U
MEXy TpernojaBaTeseM U 00yJaroImuMCs, a TaKKe KOPPEKTUPOBKU METO/OB, CPEICTB U (HopM
0o0ydeHHsT B MPOLECCE OCBOCHMSI OOyJarolIMMHCS MOJAYJEH, Pa3leoB U TEM MPOTrPaMMBbl.
Tekymmii KOHTPOJIb NPOBOJUTCA B XOA€ pPabOThl C OOy4yaroIMMHUCS, HpU TMPOBEACHUU
ayJUTOPHBIX 3aHATHH, a TAKXKe IPU OLIEHUBAHUH CAMOCTOSITETILHON paboThl. MOXKET MPOBOAUTHCS
B (hopMe TECTHPOBAHUS, OIPOCA, BHITOTHEHNUS PAKTUIECKON pabOTHI.

IIpoMe:kyTouHasi aTTecTAUMsl OCYLIECTBISIETCS Uil OOECHeueHHs] OLEHKH KadecTBa
OCBOEHUS 00y4aroIUMHUCS CTPYKTYPHBIX KOMIIOHEHTOB IIPOIPaMMbI: MOJTYyJIsl, pa3zelia U sBJIIeTCs
CHUCTEMaTHYECKUM MEpOINpHiATHEM B oOpa3zoBaTenabHOM mponecce. JlanHas (opma KOHTposs
HaIpaBJICHA HAa BBIABJICHUE 3HAHWN, YMEHHUI M HAaBBIKOB YYalllUXCsS U OMNPENENAET CTEHNEHb UX
YCBOSIEMOCTH yueOHOro marepuaia. [IpomexyToyHast aTTecTanusi MOKET MPOBOJIUTHCS KakK Ha

OTACJIbHBIX 3aHATUAX, TAK U B PE3YJIbTATC NCIIOJIb30BAHUA HAKOMUTEIHHON CHCTEMBI OLICHUBAaHUA



10 pe3yJibTaTaM TEKYIIEro KOHTPOJS OCBOCHHs TporpamMMbl. DOpMBI MPOMEKYTOYHOM
arTeCTalun; TCCTUPOBAHUEC, OIIPOC, BBITTOJTHCHUA KOHTpOJII:HOI;'I 501041 HpaKTH‘-IeCKOﬁ pa6OTI>I.

Hrorosasn aTrecTanusa OCYIICCTBIIAACTCA B KOHIIC yqe6Hor0 roaa WJiv Ipy 3aBCPIICHUN
o0y4eHUs: TO TporpamMme, ¢ LENbI0 MPOBEPKHM 3HAHWH, YMEHMH U HAaBBIKOB IO
o0meoOpa3oBaTebHOM  oOIIepa3BUBaloleld NporpaMMe. B cooTBeTcTBHM C pe3ynbTaTamu
ATOTOBOM arreCTaluu ONpeACIACTCA, HACKOJBKO JOCTUTHYTHI PE3YJIbLTAThI IPOTpaMMBbl KaXKIbIM
y4JamMcs, IOJHOTAa BBIMOJHEHUs MporpaMmbl. DOpPMBI HTOTOBOI aTTECTAllMHM; HTOTOBOE
TECTUPOBAHUE, BBINOJHEHHS WTOTOBOH pabOTHI, 3allWTa WHAWBUAYAJIHHOTO WM TPYIIIOBOTO
MPOEKTa B BUE MyOJIMYHOTO BBICTYIUICHHUS C JEMOHCTPAIHS TPOEKTHON pabOTHI.

Kpurepun onieHku 3HaHMI, YMEHHMI U HaBBIKOB IIPM OCBOCHUM IIPOrPAMMBI IIPUBEICHBI B
Tabimuel.

Tabnuua 1. Kputepuu oneHnBanus pe3ybTaTUBHOCTH 00pa30BaTEIbHON AESATEIbHOCTH

YpoBeHnb
TeOPeTHYECKUX 3HaHus
3HAHWH

Ha wuroroBoM TecTHpoBaHMM OOydYaroLIUiics MOKa3bIBAET
Hwuzkuit HEIOCTATOYHOE 3HAHUE TEOPETUUECKOTO marepuana. | H
OOyuaromuiics Bi1ageeT HEKOTOPbIMU KOHKPETHBIMHU 3HAHUSMHU.
3HaHUS BOCIPOU3BOJUT JIOCJIOBHO U OYKBaJIbHO

Ha wroroBom TecTupoBaHMM OOYYalOMIMICS TMOKa3bIBAET
Cpennuit XOpolllee 3HAaHUE TEOPETUYECKOro Marepuana. 3amac 3HaHwmi | C
oOydaromierocss ONM3KUKA K COAEpNKAHHIO 00pa3oBaTENbHOM
ImporpaMMal. Hemnonnoe BJIAACHUC IIOHATUA TCPMHUHAMU,
3aKOHAMHU, TEOpHEH

Ha wroroBom TecTUpOBaHMHM OOYYalOIIUHCA TOKa3bIBaeT
Bricokuii OTIUYHOE 3HAHHWE TeopeTudeckoro marepuana. Muadopmammio | B
BOCIIPUHUMAET, IOHUMAET, YMEET MepeopMyIupoBaTh CBOMMU
cioBaMH. Biajmeer SKCHEpTHBIM YpOBHEM 3HAHUM, CIOCOOEH
nepeaBaTh He0OXOANMbIE 3HAHUSI CBEPCTHUKAM.

YpoBenb
NMPAKTHYECKUX CrnenuajibHble YMEHUS, HABBIKH.
YMeHMI U HABBIKOB
Huzkuint B npaktuueckoil aedaTenbHOCTH OOyYarOIIMKCA JOMYCKaeT
Cephe3HbIe OMUOKH, c71a00 BJIAJICET YMEHUSIMU U HABBIKAMHU H
Cpennuit OOyvaromumiics  BiaJeeT cClEUUATbHBIMA  HAaBBIKAMH  Ha

penpoAyKTUBHO-TIOpakaTebHOM  ypoBHe.  [Ipaktuueckoe | C
NpUMEHEHUE 3HAaHWM BOIUIOIIAETCS B NPOAYKT, TPeOyroUuil
HE3HAYUTEIbHON 10pPabOTKH.

Bricokuii OOyuaromuiicsi cnoco0eH MPUMEHUTh YMEHUS W HaBBIKH IS
pEeLIEeHNs] HECTAHJIAPTHBIX 3aJaHUM WM 33aJaHUM MOBBILIEHHOU B
CIOXKHOCTH. Brameer 9SKcnepTHBIM — ypOBHEM,  CIIOCOOEH
nepeaBaTh He0OXOAMMbIE HABBIKM CBEPCTHUKAM.

MarepnajbHO-TeXHHYECKOE o0ecnedyeHne

3aHATUS POXOJAT B KaOMHETE HHYOPMATHKH 00pa30BaTEIbHOTO YUPEIKICHUS.




O6opynoBaHre KOMITBIOTEPHOTO KJlacca:

- paboure MecTa MO KOJHMYECTBY OOYYAIONINXCs, OCHAICHHBIC MEPCOHATBHBIMHU
KOMIThIOTEPAMH HJIM HOYTOYKaMH;

- pabodee MecTO MpenojaBaTelis, OCHAIICHHOE MePCOHATBFHBIM KOMITBIOTEPOM WITH
HOYTOYKOM;

- MarHUTHO-MapKepHasi 10CKa;

- KOMIUIEKT  y4eOHO-METOIMYECKOW JOKyMEHTaluuu: paboyass Mporpamma,
pa3gaTovyHbI MaTepHal, 3a1aHus, IU(PPOBbIE KOMIOHEHTHI Y4eOHO-METOUIECKIX KOMILIEKCOB
(npe3eHTanu, BUACOPOIIHKN).

TexHuueckue cpencTBa 00yueHuUs:

- JEMOHCTPAIIMOHHBIA ~ KOMIUIEKC:  WMHTEpaKTHBHas  Jocka (WIM  3KpaH),
MYJIbTUMEAUATIPOCKTOP, IEPCOHATBHBINA KOMIBIOTEP WIH HOYTOYK;

- JIOKaJbHas CEeTh U AOCTYN K cetu HTepHeT.

Kabuner mist 3anstuit coorBerctByeT TpedoBanusaM Canllun 2.4. 3648-20 «CanutapHo-
AMUIEMUOJIOTHYECKHE TPEOOBaHUS K YCTPOICTBY, COJIEPKAHUIO U OpraHU3aIluu pekuMa paboThl

06pa30BaTeJIBHLIX OpFElHH38.LIPIfI JAOIIOJITHUTCIIBHOI'O O6pa3OBaHI/I$I JIeTei».

MeToaunueckoe odecrneyeHne nNporpaMmsl

Opranuszanusi 00pazoBaTeIbHOM 1eATEILHOCTH

OOpasoBaTenbHBIN TIpollecC ocymlecTBisgeTcss B ouyHOM ¢opme. I[lpu oOyueHuun
UCTIONIB3YIOTCS pa3IMuHbIe (POPMBI, METOJIBI U TEXHOJIOTHH.

POJ'IB y‘-II/ITCJ'ISI COCTOHUT B KpaTKOM 110 BpeMeHI/I 06T)$ICH€HI/II/I HOBOT'O MaTepHaﬂa nu
MMOCTAHOBKE 3a/Jaud I TPAKTHYECKOTO 3aJaHMs, a 3aTeM KOHCYJIbTUPOBAHHMH YYallUXCs B
npoiiecce ero BbinonHeHus. [IpakTuueckue 3aaHus BBIMOIHSAIOTCS HAa KOMIbIOTEpE. Yyaliuecs
MOFYT CaMOCTOATCIBbHO TpeHI/IpOBaTB HaBBbIKU HpOFpaMMI/IpOBaHI/ISI, BBINIOJIHAA 3aJdaHusd,
pa3MeniéHHbIE B Kypce M0 MCKYCCTBEHHOMY HHTEIUIEKTY M MAIlMHHOMY OOYUY€HHUIO B paMKax

npoekta «MM Crapr» Ha tuiatdopme Stepjk.org https://stepik.org/course/125587. Ilposepka

MPOTrPaMMHBIX KOJIOB OCYILIECTBISETCS aBTOMAaTUYECKH.

[TnanupyroTCs cienyrome Tanbl OpraHu3aluy 3aHsTHS:

- nocmanoska — yuebnoco  3adauus.  KOMIIOHEHTBI ~ y4eOHOTO  3a/JaHus:
XapakTEepUCTUKa 3ajaHusl (IJIAaHUPYEMbIA pe3yJbTaT BBHITIOJHEHHS); MOTHBAIIMOHHAS YaCTh;
coJiep’KaHue: YCIOBHSI, BOIIPOC; MHCTPYKIIHS 110 BBITIOJIHEHUIO; BpEMS BBIIIOIHEHUS; 00pa3el uin
ONMCaHUE OTBETA; KPUTEPHUH OLIEHKH; METOJMUYECKUIT KOMMEHTapuil.

- 0esamenbHOCmb 00YYaAIWUXCs NO €20 8bINOJHEHUI0. 3alaHusl MOTYT BBITIOTHATHCS

KaK MHAUBUAYAIbHO, Tak U B rpynnax. llapHas wiu rpymnmnoBas paboTa MO3BOJISET KaKIOMY


https://stepik.org/course/125587

yyamieMycs pa3BUBaTh KOMMYHHUKATHBHBIE KOMIIETEHIIMM W OCBaWBaTh HOPMBI pabOThl B
KoutekTuBe. HeoOXoaMMoO TOMHHTH, YTO TPUCBOCHHE 3HAHWU (NEpPEexXo]l WX B CO3HAHHE)
OCYIIECTBIISICTCS TOJBKO MPH YCIOBHH HAJWUYHS BHEIIHEH pedr (TICUXOJIOTHYSCKUNA MEXaHH3M,
oOecreunBarONIMii MPUCBOCHUWE 3HAHUM, T.e. TMPUpPAIIEHUE CO3HAHUA: BOMPOC - MBICIH -
BHYTpPEHHSISI pedb - BHEIIHAA peub). [103TOMy peKOMEHIyeTCss OpraHHU30BBIBAThH JIEATEIHHOCTh
oOyyaromuxcs uepe3 OOCYXKIEHHE KIIOUEBBIX BOIPOCOB COJIEPKAHHUSA YPOKa, B TOM YHUCIE C
MCIOJIb30BAaHUEM 3PUTEIBHBIX OIOP.

- KOHMpOTIb npoyecca u cmeneHu gvinoaHenus. IlogBeeHre UTOroB Kaxaoro sTamna
3aHATHS OOYYArOIIMMHUCS, HAIMYMEe OOpaTHOW CBS3M HA KaXKIOM dTare. To eCTh BBINOJHEHUE
KaXJIOTO y4eOHOTO 3aJlaHHs MOBEPraeTCss KOHTPOIIIO YUUTENS C IEeTbI0 00eCIeueHus TeKyIen
KOPpPEKLMH TMpoliecca y4YeHUs KaXIOro OOydYarollerocs. IMOJABEIEHHUE HTOra AesTeIbHOCTH.
KauecTBeHHast TONOXXUTENbHASsT OLIEHKA JIEATEIBHOCTH  OOYYaIOIIUXCS  CHOCOOCTBYET
(hOPMHUPOBAHUIO MOJIOKUTEITEHON YI€OHOW MOTHBAITHH.

- pegrexcus. VIcTionb30BaHNE CHCTEMBI CAMOKOHTPOJISI M B3aMMOKOHTPOJIS Kak
cpenctB pedrexkcun u GopMUPOBAHUS OTBETCTBEHHOCTH 32 PE3YJIbTAThl CBOEH 1eATEeIbHOCTH.

- camocmosmenvHas paboma. Hamnune OIOKOB CaMOCTOSTEIBHOTO IMONTYYCHUS
3HaHUH OO0ydYaloUIMMHCSA B TIPOLIECCe Y4eOHO-TIO3HABATENBFHOW JAEATEIIBHOCTH C Pa3InYHBIMH
WUCTOYHUKAMU WH(POPMAITUH, CPEAW KOTOPHIX BEIYyIIee MECTO IMPHHAUICKUT pecypcaM CeTH
Nurtepner.

Kaxxnoe ouHOe 3aHATHE CTPOUTCS C YYETOM HMHAMBHIYalbHBIX BO3PACTHBIX,
TICUXOJIOTHUECKUX M (DU3HOJIOTHUECKUX OCOOCHHOCTEH OOydYaromuxcs U KOMIIETEHTHOCTHOTO
MOJIX0J1a, YTO OTPEILIISIET CUCTEMY TPEOOBAHHM K 3aHATHIM:

Lenenonazanue. Ilepen 00yyaronMMICs CTaBATCS KOHKPETHbIE, JOCTHKUMBbIE, TOHSITHBIE,
QUarHocTupyemble 1end. [lo BO3MOXXHOCTH, IIeNeNoJIaTaHhe OCYIIECTBISETCS COBMECTHO C
o0yJaromuMucs UcXois u3 chopMyTUpoBaHHON mpobiembl. OOyyarommuecs: JOJDKHBI 3HATh,
KaKhe KOHKPETHO 3HAHWS WM YMEHHUS OHU OCBOST B IPOIECCE ACSITEILHOCTH Ha 3aHSATHHU; OHU
JIOJI’KHBI 3HATh U IJIaH JTOCTHXKEHUS TOCTABICHHBIX 3a/1a4.

Momueayus. Yuutenb (GOpMHUpPYET MHTEpEC K Mpoleccy yuyeOHOW AEATeNbHOCTH H K
JOCTHKCHUIO KOHEYHOTO pe3ynbrara. DOPEKTUBHBIMA MOTHBAMH  SIBJISIFOTCSI  PEIICHHE
AKTyaJIbHOM MPOOJIeMBI, IPaKTUYECKask HANIPABIEHHOCTh COJICPIKAHUS.

Omobop cooepocanus. JIns KaXa0ro 3aHATHS JTOJDKHBI OBITh KaU€CTBEHHO OTPaOOTaHBI
IUTAHUPYEMBbIE PE3yJbTaThl, OMPEEICHHbIE TPOrPaMMOM, U TOJIBKO ATH 3HAHUS IMOABEPrarOTCs
KOHTpoNt0. Bces octanmpHas uH(OpManus HOCUT BCIIOMOTATENbHBIM XapakTep W HE JIOJDKHA

CO3/1aBaTh MEPETPY30K M KOHTPOIUPOBaThCs. [Ipu mogbope yueOHO-THIAKTUYECKUX MaTePHAIIOB



¥ BBIOOpE MPUEMOB OpTaHU3alUK 00pa30BaTENBHON ASSITENFHOCTA HEOOXOIUMO YUUTHIBATh, YTO
MaKCHUMaJIbHO 2P QEeKTHBHO yCBaUBaeTCs HHPOPMALIUs, KOTOpas:

- SBISICTCSl  aKTyalbHOW JJii  OOYYAlOIIUMXCSl, COTJAcCyeTcsl C  TEeKYIIHMH,
OCO3HAaBAaE€MbIMU MOTPEOHOCTSIMHU U UHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAHUI U HABBIKOB YYaIlUXCS;

- IIPOBOAMTCA 4Y€pe3 pas3Hble KaHaJbl BOCHPUTHUSA (BU3yaslbHasA, rpaduueckas,
TEKCTOBas);

- ABIIsIeTCS 0a30BOM JIJIs1 MPUHATHUS PEIICHUS, TO €CTh TpeOyeT pa3paboTKu 3a1aHui
10 IPAKTUYECKOMY MCTOIb30BaHUIO HH(POpMaLUH;

- TPaHCIHUPYETCS PYTOMY YEJIOBEKY B IpoLecce BepOaTbHOTO OOIICHHUS.

Ilpaxmuueckas 3nauumocms 3HAHUU U CROCOO08 OesmenbHOCmU. Y YUTENb MOKa3bIBaeT
00y4JaromuMcsi BO3MOKHOCTU MTPUMEHEHUS OCBaWBAaE€MbIX 3HAHUM M YMEHUH B UX MPAKTHUYECKON
JCATCIIBHOCTH.

MeTtoabl 00pa3oBaTe/IbHOM AeSITETLHOCTH

[Ipuoputer B pabote megarora oTAaeTcs MpueMaM OMOCPEIOBAHHOTO MEJAaroruueckoro
BO3JICHCTBYSI, HA TIEPBBIM IUIAH BBIJIBUTAIOTCS TUAIOTMYECKHUE METOABI OOIIEHUS, COBMECTHBIN
MOWCK HWCTUHBI, PAa3BUTHE 4Yepe3 CO3JaHUEC BOCHHUTHIBAIOIINX CUTYAIlHd, pPa3HOOOpa3HYIO
TBOPYECKYIO CSATEIHPHOCTh M B3auMOJeHcTBHE. B oOpa3oBarenpbHOM mporiecce Mo JTaHHOU
porpaMMe HCIOJIb3YIOTCS METOAbl OOYy4YeHHsI, HamnpaBlICHHbIE Ha pelIeHHe 00pa30BaTeIbHO-
BOCIIHUTATEIbHBIX 33/1a4:

- 00BSACHUTENBHO-UJUTFOCTPATUBHBIIN;

- METOJl MPOOJEMHOr0 M3JIOKEHUs (IIOCTaHOBKa NpOOJIeMbl W pelieHue eé
CaMOCTOSITENILHO WU TPYTIIOH);

- MIPOEKTHO-UCCIIEI0BATEIbCKU;

- HATJISITHBINA: JEMOHCTpPAIUS TUIAKATOB, CXeM, TaOJUII, TUarpaMM, IPOEKTOB;

- HCIIOJIb30BaHNE TEXHUICCKUX CPEJICTB;

- MIPOCMOTP BUJEO;

- MPAKTHYECKUIA: TPAKTUICCKHE 3a/IaHuUs;

- aHAJIN3 U pellieHue NPOOJEMHBIX CUTYaLUil;

- MCTO/ IIPOBCPKH, OLICHKU 3HAHUHU U HaBBIKOB, HO3BOHHIOH1Hﬁ OILICHUTH YCBOCHUC
MaTepuaia U BHECTU KOPPEKTUPOBKU.

Bori6op MeTonoB 00yueHUS! OCYLIECTBISIETCS MCXOZS M3 aHajiu3a YPOBHS TOTOBHOCTHU
yUYalxcs K OCBOCHHUIO COACPKAHMS MOJIYJsS, CTETICHH CIIOKHOCTH MaTepHala, TUHa y4eOHOTo
3aHATUsA. Ha BBIOOp METOMOB OOY4EHHsI 3HAUMTENBHO BIMACT MEPCOHAIBHBIA COCTAaB TPYIIIIHI,

WHIUBUTyaJIbHBIE OCOOCHHOCTH, BOZMOXXHOCTH M 3aIIPOCHI O0YYarOIIINXCS.



DopMbI IPOBEACHUS 3aAHATHI

OcHoBHasi opraHu3anuoHHas ¢opMa OOyYEHHsS B JIOTIOJHUTEIHLHOM OOpa30BaHUU —
yaeOHoe 3aHsThe. Kpome yueOHOro 3aHSTHS B JOMOJHUTEIHLHOM OOpa30BaHUM HMCIIOIB3YETCS
OobI0e pazHoOOpasue GopM 00yUeHHS : IKCKYPCHSI, 3aHATUE-UTPA, CEMUHAP, TPECHUHT U IPYTHX.
[TonGop dhopm opranuzanuu y4eOHOTO 3aHATUS 3aBUCUT OT HAIPABICHHOCTH JOIMOJHUTEIBHON
00mIeo0pa3oBaTebLHOM 00IIepa3BUBAIOIICH TPOTPAMMEI, CIICITU(MUKH 3aHATHH, OT MPeo0IaIaHus
Ha 3aHSATUH TOTO WJIM HHOTO BHUJIA ACSTEILHOCTH.

NunuBuayanbHas ¢popma oOyueHUs: MOApa3yMEBaeT B3aUMOACHCTBUE YUHUTENS C OJHUM
YUYEHUKOM (pEmeTUTOPCTBO, THIOTEPCTBO, KOHCYJIBTALMK U T. 1.). B KOJUIEKTMBHO-TPYMIIOBBIX
dopmax 00ydeHHs MKOIBHUKHA PA0OTAIOT B TPYIIIAX, CO3/1aBaEMBIX Ha PAa3JIMUHBIX OCHOBAX.

®poHTanpHOE 00y4YeHHE MpeamnoaraeT paboTy Ieaarora cpasy €O BCEHl TpyIIoi B
€IMHOM TeMIIe U ¢ o0mmMHu 3a1auaMu. KomiekTuBHO-TpynmnoBas ¢popma 00ydeHHs OTTUIAETCS OT
(bpOHTANBHON TeM, YTO 00yUaIOLTUECS KJIacca PACCMaTPUBAIOTCS KaK [EJIOCTHBIN KOJUIEKTUB WU
rpyIIa, KOTOpbIe UMEIOT CBOMX JINAEPOB U OCOOCHHOCTH B3aMMO/ICHCTBHSL.

[Ipu peanuzanuu MporpaMMbl UCTIOIB3YIOTCS CIEAYIONUE (OPMBI 3aHITHIA:

- WHANBUyalIbHAs paboTa;

- TBOpPYECKHE 3aaHUS;

- IpaKTHYecKas paboTa;

- JTUCKYCCHS,

- M3YyYCHHE U 3aKpEIUICHHE HOBOTO MaTepralia Ha MHTEPAKTUBHOM JIEKINH (JISKIIHS-
Oecena, JNEKUUSA-ITUCKYCCUs, JIEKIUS C Pa300pOM KOHKPETHBIX CHTYyallWH, JIEKIHUs C 3apaHee
3aIIaHUPOBAaHHBIMU OIIMOKaMHU, JIEKLINS MTpecc-KOH(EPEHIIMS, MUHU-JIEKIIHS);

- sBpHCTUYECKas Oecena;

- MIPOCMOTP U 00CYXICHNE YUCOHBIX BHIEPOIUKOB;

- oOcyxaeHne W paspemieHne mpodiemM  («mosroBoit  mrypmy», [TOIIC-
dbopmyna=Ilozunusa+Ob6ocnoBanue+IIpumep+CneacTaue, «1epeBo PEIICHUN» ).

[IpenycmoTpena aucTaHIMOHHAsA (opMa MPOBEICHUS 3aHITHI MPU TOMOIIY MIaTGOPMBI
Stepik. /lucTaHIMOHHOE B3aMMOACHUCTBUE TIO3BOJISICT MPOBOIUTH KOHCYJIBTAIIMH YYAIIETOCs PU
caMoCTOsITeNIbHOU paboTe noma. CucrteMa CETEeBOTO B3aMMOJICUCTBHSI IMO3BOJIAET 00ECIEUUTH
BO3MOYKHOCTh HENPEPHIBHOIO OOYYEHHSI B TOM YHCIE, ISl 4acTOo OOJCIOIUX JETeH WM BCeX
JIETeH B MEPHO]] CE30HHBIX KAPAHTUHOB U TEMIICPATYPHBIX OTPAHHUYCHUSX MTOCCIICHUS 3aHATHH.

KanpoBoe o0ecnieuenue

Peanuzamus mporpamMmbl  0OecrieYMBAEeTCsl MEAArOTHUYECKUMHU KaJlpamH, HMEIOIIMMHU
cpennee mnpodeccHoHAIbHOE O0pa3oBaHME WJIM BhICIIee OOpa3oBaHHE, COOTBETCTBYIOIEE

HaIpaBJIEHHOCTH JIOTIOJIHUTEIBHON 00111€00pa30BaTeNbHON IIPOrPAMMBI.



IIpu OTCYTCTBUHM MEAAroruuecKoro o0pazoBaHUs — JOMOJIHUTENBFHOE MPO(ECCHOHAIBHOE
nearornyeckoe o0pa3oBaHKE; JOMOTHUTEIbHAS MPOodeCcCHOHAbHAS MPOrpaMMa MOKET OBITh
OCBOGHA TIOCJE€ TPYyIOycTpoiicTBa. PexomeHayercss o0OydeHHWE 1O  JIOMOJHHUTEIbHBIM
npohecCHOHATBHBIM MPOrPaMMaM O MPO(UITI0 MEAArOTHYECKON ACSITENIFHOCTH HE PeXe YeM
OJIUH pa3 B TPH roja.

HNudopmanuonnoe odecneyeHue

CnuCcoK peKoOMeH1yeMO# JIUTepaTypbl

1.bonoroBa, JI. C. CucremMbl UCKYCCTBEHHOT'O HWHTEIUIEKTa: MOJEIU U TEXHOJIOTHH,
OCHOBaHHbIE Ha 3HaHMX : yueOHuk / JI. C. bonmorosa. - Mocksa : @uHaHCH U cTaTHCTHKA, 2023.
- 664 <c. - ISBN 978-5-00184-097-8. - Tekcr : osnekrponnsdi. - URL:
https://znanium.com/catalog/product/2051330 (nara oo6pamenus: 02.08.2023).

2.boposckas, E. B. OcHOBBI MCKYCCTBEHHOI'O MHTEJIEKTa : yuyeOHoe mocobue / E. B.
boposckas, H. A. JlaBbinoBa. - 4-¢ u3a. - Mocksa : Jlaboparopus 3uanwmii, 2020. - 130 c. -
(ITemarormueckoe obpazomanue). - ISBN 978-5-00101-908-4. - Tekcr : snexkrponHbIid. - URL:
https://znanium.com/catalog/product/1201358 (nara obpamenus: 02.08.2023).

3.bacruan 1. Kpynnomacimrabnoe mammaHoe o0ydenue Bmecte ¢ Python - JIMK Ilpecc,
2017 r.

4. B03MOXHOCTH HCKYCCTBEHHOTO HHTEJIEKTAa B COBEPIICHCTBOBAHUN HH()OPMAITHOHHOTO
00pasoBaTenbHOro TMpocTpaHcTBa pernoHoB Poccum : monorpadwms / E. A. Apamora, A. A.
Bbouapos, U. E. BoctpokuytoB [u ap.] ; mox. pen. C. O. Kpamaposa. - Mocksa : PUOP, 2022. -
140 c. - (Hayunas meicib). - DOI: https://doi.org/10.29039/02104-0. - ISBN 978-5-369-02104-0.
- Tekct : anextponnsiid. - URL: https://znanium.com/catalog/product/2034512 (mata oOparieHus:
02.08.2023).

5.Bororun B. B. Maremartnueckrue OCHOBBI MAITMHHOTO O0Y4YeHHS M MPOTHO3UPOBAHUS -
MIIHMO., 2013 r.

6./xonc, T. IlporpammupoBaHHEe HMCKYCCTBEHHOTO HHTC/UICKTa B MPWIOKCHHIX !
npakTuueckoe pykoBocTBo / T. Jlxonc ; mep. ¢ anrin. A. M. Ocumnos. - Mocksa : JIMK IIpecc,
2018. - 312 c. - ISBN 978-5-97060-579-0. - Tekcr : onekrponusii. - URL:
https://znanium.com/catalog/product/2012525 (nara obpamenus: 02.08.2023).

7.7KnanoB, A. A. ABTOHOMHBII UCKYCCTBEHHBI MHTEIUIEKT : yueOHOoe mocooue / A. A.
KnanoB. - 5-¢ u3n. - MockBa : JlaGoparopusi 3nanmii, 2020. - 362 c. - (AmanTtuBHBIE U
uHTeUIeKTyanbHbie cuctembl). - ISBN 978-5-00101-655-7. - Tekcr : amektponnsid. - URL:
https://znanium.com/catalog/product/1094345 (nara obpamenus: 02.08.2023).

8. Kyxos, P. A. S3b1k nmporpammupoBanus Python. [Ipaktukym : yae6HOe ocodue / P.A.
KykoB. — Mocksa : UH®PA-M, 2023. — 216 c. + [Jon. Mmatepuansl [ DIEKTPOHHBINA pecypc]. —



(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-015638-5. - TekcT : 27€KTPOHHBIN.
- URL: https://znanium.com/catalog/product/1916202 (nara obpamenus: 02.08.2023).

9.T. A. Kyxapes, E. 1. Kamenckas, }O. H. Matsees, H. JI. llleroneBa. Mero b1 00paboTku
U pacro3HaBaHUs U300pakeHuH JuLl B 3aauax onomerpun — Cankr-IlerepOypr, Bunbsamc, 2013
T.

10. Jlonma, A. Auroput™Mbel O00y4eHHss ¢ moAkpersieHneM Ha Python
npakThyeckoe pykoBoactBo / A. Jlonna ; mep. ¢ anri. A. A. Cnunkuna. - Mocksa : JIMK Ilpecc,
2020. - 286 c. - ISBN 978-5-97060-855-5. - Tekctr : omekrtponnsii. - URL:
https://znanium.com/catalog/product/1210701 (nara o6pamenus: 02.08.2023).

11. [TenbkoBa, T. I'. Monenu 1 MeTOIbI UICKYCCTBEHHOT'O MHTEJUICKTA : y4eOHOE
nocobue / T. I'. [lenvkoBa, 1O. B. Baiinmreiin. - Kpacnosipck : Cu6. denep. yu-t, 2019. - 116 c. -
ISBN 978-5-7638-4043-8. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1816605 (nara obpamenus: 02.08.2023).

12. [IpumeneHne 0OBEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHMS B 3aja4ax
00pabOTKM CUTHAJIIOB M M300pak€HHM € 3J€MEHTaMH HCKYCCTBEHHOI'O MHTEJUIEKTa @ ydeOHOoe
nocobue / A. A. baes, K. O. UBanos, 0. A. naros, A. H. Jleyxun ; MUHHCTEpCTBO HAyKU U
BhIciiero oopasoBanus Poccuiickoit deneparn, PI'6OY BO «IToBOMmKCKHII TOCY1apCTBEHHBIN
TeXHOJIOTHUECKMH ~ yHuBepcuteT». - Momkap-Ona : ITOBOMKCKMH — rOCYyIapCTBEHHBIIA

TexHoJIoTnueckui yHuBepcurer, 2022. - 206 c. - ISBN 978-5-8158-2275-7. - Tekct :

anektpornbii. - URL: https://znanium.com/catalog/product/1972681 (mata oOpameHus:
02.08.2023).
13. [IporpammupoBanue. [Iponenyproe nporpaMmmupoBanue: Y4ueodHoe mocooue /

Kyuynosa E.B., OneitnukoB b.B., Uepenunuenko O.M. - Kpacuosip.:CDYVY, 2016. - 92 c.: ISBN
978-5-7638-3555-7 - Pexum pocryma: http://znanium.com/catalog/product/978627. (marta
obpamenusi: 02.08.2023).

14. [IporoapsixonoB, A. B. Aunroputmsl Data Science W uX mnpakTHueckas
peanusanus Ha Python : yueGHoe mocobue / A. B. Ilporoapsxonos, II. A. IleuioB, B. E.
CanoBHukoB. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-
9. - Tekcr : osmekrponnblii. - URL: https://znanium.com/catalog/product/1902689 (mata
obpamenusi: 02.08.2023).

15. Conem, Sn Opux [IporpaMMmupoBaHHe KOMIBIOTEPHOTO 3pEHUS] Ha S3bIKE
Python / SIn Opuk Conewm ; nep. ¢ anrn. A.A. Counakuna. - Mocksa : JIMK Ilpecc, 2016. - 312 c.
- ISBN 978-5-97060-200-3. - Teker : IJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1027847 (nara obpamenus: 02.08.2023).


http://znanium.com/catalog/product/978627

16. Turos, A. H. O6paboTka nanubsix B Python. OcHoBBI paboThl ¢ 6UOGINOTEKOM
Pandas : yaebHO-MeToamueckoe nocodue / A. H. Tutos, P. ®. TasueBa ; Munobpuayku Poccun,
Kazan. nar. ucciren1. Texsoun. yH-T. - Kazans : U3n-so KHUTY, 2022. - 116 ¢. - ISBN 978-5-7882-
3164-8. - Tekcr : snexkrponHslid. - URL: https://znanium.com/catalog/product/2069262 (nara
obpamenus: 02.08.2023).

17. Turos, A. H. Bmsyammsauus namaeix B Python. PaGora ¢ OumGmmortekoit
Matplotlib : yuedbHo-MeToamueckoe mocooue / A. H. Turos, P. ®@. Tazuera ; MunobpHa-yku
Poccun, Kazan. Hatl. uccnen. rexson. yu-T. - Kazans : U3n-so KHUTY, 2022. - 92 c. - ISBN 978-
5-7882-3176-1. - Tekct : anekrponnsid. - URL: https://znanium.com/catalog/product/2069267
(mata obpamenusi: 02.08.2023).

18. ®mnax I1. MammaHOE 00yueHnne. Hayka v HCKyCcCTBO TOCTPOEHUS aITOPUTMOB,
KOTOpbI€ U3BNIeKatoT 3HaHus u3 qanHbix — JIMK Ilpecc, 2017 r.

19. Hlenynpko, B. M. SI3bIk mporpamMMHpoBaHusi BbICOKOTO ypoBHs Python.
@OyHKIMH, CTPYKTYPHI TAaHHBIX, TOTIOJIHATENIbHBIE MOAYIH : yuyeOHoe ocobue / B. M. llenynpko
; FOxHbBIM QenepanbHbiii yHHUBEpCUTET. - PocTtoB-Ha/lony ; Taranpor : M3gatensctBo FOxkHOTO
dbenepanpHOro yHUBepcuTeTa, 2017. - 107 c. - ISBN 978-5-9275-2648-2. - TekcT : 21€KTPOHHBIN.
- URL: https://znanium.com/catalog/product/1021664 (nara obpamenus: 02.08.2023).

20. SA3biku nporpammupoBanus : yued. nocodue / O.J1. ['omunpsina, T.JL. [apTeixka,
N.N. ITono. — 3-e uzn., nepepad. u gon. — M. : DOPYM : UHOPA-M, 2018. — 399 ¢c. —
(Cpennee npodeccuoHanbHOe oOpa3oBaHmue). - Pexum JOCTyTa:

http://znanium.com/catalog/product/973007. (mata oopamierus: 02.08.2023).

DJIeKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchbl H HHTEPEHT-PecypChl

21. Pycckosizpranoe COOOIIIECTBO MoscowPython. Pexxum  nmoctyma
https://python.ru/ (nata obpamenus: 02.08.2023).

22. OdunmanpHbIi caiiT paspadborunka. Pexxum noctyna https://www.python.org/
(mata obpamenus: 02.08.2023).

23. Omnnaitn kypc "Yuute nuton". Pexxum poctyna http:/pythontutor.ru/ (mara
obpammenus: 02.08.2023).

24, bubnmorexa Pandas B Python. [Dmekrponnsiii pecype] — Pexum mocryma:

https://pythonim.ru/libraries/biblioteka-pandas-python. (mara ooparenus: 02.08.2023).
25. bubnuotexa Matplotlib B Python. [DnexkTponnsriit pecypc| — Pexxum nocrymna:
https://pythonim.ru/libraries/biblioteka-matplotlib-v-python. (maTa o6pamenus: 02.08.2023).

26. Kak crpouts rpaduku. [DnextpoHHslii pecypc] — Pexum nocryma:

https://habr.com/ru/company/otus/blog/540526/. (nara obpamenus: 02.08.2023).


http://znanium.com/catalog/product/973007
https://pythonim.ru/libraries/biblioteka-pandas-python
https://pythonim.ru/libraries/biblioteka-matplotlib-v-python

27. Omnnaitn-kype «Ilokonenue Python»: kypce 1 HaunHarOUMX. [DIeKTPOHHBIN
pecypc] — Pexum goctyma: https://stepik.org/course/58852/syllabus. (mara oOpamieHus:
02.08.2023).

28. OOBEeKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBaHKE [DIEKTPOHHBIN pecypc]| —
Pexum JOCTYyTIA: https://colab.research.google.com/drive/IA6VuFvCPNCGvV3_Fho-
xhgY cFY grxEzNk?usp=sharing. (zara oopamenus: 02.08.2023).

29. [Tons  kmaccoB.  [DnektpoHHbId  pecypc] —  Pexum  mocryna:
https://colab.research.google.com/drive/18Qc7cGGvy28 TSNSDCaACCVsMm7Fprm_-
?usp=sharing. (mata oopamienus: 02.08.2023).

30. Tpu cromma OOIL. [DnektpoHHBId pecypc] — Pexum  mocryma:
https://colab.research.google.com/drive/10zwncrLxOHFh_p9pARO9IXWXgf5BcpOrP?usp=shari
ng. (mara obpamenus: 02.08.2023).

31. [leperpy3ka omnepaTopoB. [DnekTpoHHbI pecypc|] — Pexum pocrymna:
https://colab.research.google.com/drive/1S6EDzk6q_zloo2CufzSFF5FdbS-YPmKI?usp=sharing
(mata obpamenus: 02.08.2023).

32. Jluneitnast ~ anreOpa. [DnekTpoHHbIM pecypc] — Pexum  mocryma:
https://habr.com/ru/post/256275/. (nata ooparenus: 02.08.2023).

33. Bekrop: onpeneneHne u OCHOBHBIC MOHSTHS. [ DIEKTPOHHBIN pecypc] — Pesxxum
nocryma: https://ru.onlinemschool.com/math/library/vector/vector-definition/. (zata obpamicaus:
02.08.2023).

34. OcHOBBI BEKTOpPHOU anreOpnl. [DneKTpoHHBIM pecypc] — Pexxum nocryma:
https://habr.com/ru/post/547876/. (nata obparenus: 02.08.2023).

35. EBKIM0BEI MpocTpaHCTBAa. [DNEKTpOHHBIM pecypc] — Pexum npocryna:
http://mathhelpplanet.com/static.php?p=evklidovy-prostranstva. (nara oopamenus: 02.08.2023).

36. 3HakoMcTBO ¢ Numpy. [DnekTpoHHBIH pecypc] — Pexum moctyma:
https://proproprogs.ru/modules/numpyustanovka-i-pervoe-znakomstvo  (mata  oOparieHus:
02.08.2023).

37. Numpy: Hayano paOoTbl. [DneKkTpoHHBIH pecypc] — Pexum npocryma:
https://pythonworld.ru/numpy/1.html (nara o6pamenus: 02.08.2023).

38. Numpy B Python. [Onexrtponnsnii pecypc] — Pexum npocryma:
https://habr.com/ru/post/352678/ (nata obpamienus: 02.08.2023).

39. Yuebnuk mo Python Numpy. [DnextponHbIli pecypc] — Pexxum mocrymna:

https://russianblogs.com/article/4050534552/(nara obpamenus: 02.08.2023).


https://stepik.org/course/58852/syllabus
https://colab.research.google.com/drive/18Qc7cGGvy28T5NSDCaACCVsMm7Fprm_-?usp=sharing
https://colab.research.google.com/drive/18Qc7cGGvy28T5NSDCaACCVsMm7Fprm_-?usp=sharing
https://colab.research.google.com/drive/1OzwncrLx0HFh_p9pAR09XWXgf5Bcp0rP?usp=sharing
https://colab.research.google.com/drive/1OzwncrLx0HFh_p9pAR09XWXgf5Bcp0rP?usp=sharing
https://colab.research.google.com/drive/1S6EDzk6q_zIoo2CufzSFF5FdbS-YPmKI?usp=sharing
https://habr.com/ru/post/256275/
https://ru.onlinemschool.com/math/library/vector/vector-definition/
https://habr.com/ru/post/547876/
http://mathhelpplanet.com/static.php?p=evklidovy-prostranstva
https://proproprogs.ru/modules/numpyustanovka-i-pervoe-znakomstvo
https://pythonworld.ru/numpy/1.html
https://habr.com/ru/post/352678/

40. MarmuHHOe 00y4yeHHe: IPOCTO O CIOKHOM. [ DJIEKTPOHHBIN pecype] — Pexxum
noctyma:  https://sbercloud.ru/ru/warp/blog/machine-learning-about.  (mata  oOpareHus:
02.08.2023).

41. [IpocTeiMu crOBaMH O METOAAX peUIeHHs MpoOJeM ¢ MepeodydeHUEeM.
[DnexTpoHHBIHi pecypc] — Pexxum moctyna: https://newtechaudit.ru/overfitting/. (nara obpamienus:
02.08.2023).

42. MammaHoe oO0yueHue Jisd HauMHAIoNMX. [DJIeKTpoHHBIA pecypc| — Pexum
nocryma: https://proglib.io/p/mashinnoe-obuchenie-dlya-nachinayushchih-osnovnye-ponyatiya-
zadachi-i-sferaprimeneniya-2021-08-29. (nara ooparenus: 02.08.2023).

43. Meron k-Ommxaimmx cocenei. [DnekTpoHHBIN pecypc]| — Pexum pocryna:
https://proglib.io/p/metod-kblizhayshih-sosedey-k-nearest-neighbour-2021-07-19. (mata
obpamenusi: 02.08.2023).

Cnmcox auTepatypsl, HCNO0Jb30BAHHOM NPHU COCTABJICHUH NIPOIPAMMBI
1) byiinoa, JI.LH. Meroanyeckue peKOMEHJAMU 10 TOATOTOBKE aBTOPCKHUX
mporpamMMm JOTMOJTHUTENIbHOTO oOpa3oBanus aereit / JI.LH. byiinosa, H.B. Knenoma, A.C.
[ToctHukOB [DnexkTpoHHBIA pecypc] / JIBopew TBopuecTBa jAeTel M Mojoiexu. B momoris

nenarory. — Pexxum mocryna :http://doto.ucoz.ru/metod/.

2) 3akon Poccuiickoit @enepamun «O6 obpazoBanum» Ne 273-D3, 26.12.2012 .
[DnexTponHbIil pecypc] / MunHHCTepCcTBO 00pazoBanus u Hayku Poccuiickoir denepamuu. —
Pexxum JIOCTyTIa : http://MunoOpHayku.pd/nokymenTsl/2974/daiin/1543/12.12.29-
®3_06_obpazoBanuu_B_PP

3) Konnenmmsi pa3Butusi JOMOJTHUTEIBHOTO OOpa3oBaHus naeTei. PacmopspkeHue
[TpaButensctBa Poccuiickori ®@enepanun ot 4 ceHtsaOps 2014 1. Ne 1726-p. [D7AeKTpOHHBIN
pecypc] / JonomHutensHoe 00pa3oBaHue: MH(YOPMAIIMOHHBIN TOPTA CUCTEMBI JJOTIOJTHUTETHHOTO

obpasoBanus neteit. — Pexxum goctyna :http://dopedu.ru/poslednie-novosti/kontseptsiya.

4) IToctanoBnenue [J1aBHOro rocyJapCTBEHHOTO CAaHUTApHOro Bpada Poccuiickon
@enepauuu ot 4 urona 2014 r. Ne 41r «O06 yrBepxkaenuu CanlluH 2.4.4.3172-14 "CanurapHo-
AMUIEMHUOJIOTHYECKHE TPEOOBAHUS K YCTPOMCTBY, COJEPKAHUIO U OPTaHU3AIUU peKUMa pabOThI
00pa3oBaTeNbHBIX OpraHU3AIHI JOTIOTHUTEIHLHOTO 00pa30BaHUS JeTei». [ DNEKTPOHHBIN pecypc]
/ JlomomHuTensHOEe oOOpa3oBaHME: WH(GOPMAIMOHHBIM MOPTANT CHCTEMBI JOMOJHUTEIHHOTO

obpaszoBanust neteid. — Pexxum mocryma:http://dopedu.ru/poslednie-novosti/novie-sanpin-dlya-

organizatsiy-dod.

5) [Tpuka3 MunucrepcrBa obpazoBanust u Hayku P® ot 09 nHos10pst 2018 1. Ne 196
«O0 yTBepkKIeHUH MOPSAKA OPTraHU3aLUU U OCYIIECTBICHHS 00pa30BaTEIbHON AEATEIBHOCTH 110

JIOTIOJTHUTEIFHBIM ~ 00IIe00pa3oBaTeIbHBIM  MpOorpaMMam».  [DIEKTpOHHBIA  pecypc| /


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://минобрнауки.рф/документы/2974/файл/1543/12.12.29-ФЗ_Об_образовании_
http://dopedu.ru/poslednie-novosti/novie-sanpin-dlya-organizatsiy-dod
http://dopedu.ru/poslednie-novosti/novie-sanpin-dlya-organizatsiy-dod

OdunmanbHbll  MHTEpHET-TIOPTAJ  MpaBoBOM uHGpopMmanuu. [ocynapcTBeHHHas cUCTeMa
IIPaBOBOM uH(pOpMaIUy. - Pexnm Jocrymna

:http://publication.pravo.gov.ru/Document/View/0001201811300034

6) [Tpuka3 MunucrepcTBa obpazoBanus U Hayku P® ot 23 aBrycra 2017 r. Ne 816
«O6  yrBepxkaenuu  llopsimka  NpUMEHEHUS  OPraHU3ALMUAMH,  OCYLIECTBISIOIIMMU
00pa30oBaTeNbHYIO JESTEIBHOCTD, JIEKTPOHHOTO OOYYEHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI MPHU peanu3alii 00pa3oBaTeIbHBIX porpaMmy. [DimekTpoHHBIN pecypc] / [TopTan
denepanbHbIX FOCYIapCTBEHHBIX 00pa30BaTeIbHbBIX CTAHIAPTOB BhICILIET0 00pa3oBaHus - Pexxum

nocryna: http://fgosvo.ru/news/6/3207.

7) Crparerusi Hay4yHO-TexHoJiormueckoro Paszsutus Poccuiickoit ®Denepariuu.
YTeepxaeHa YkazoMm [Ipesunenta Poccuiickoit deneparuu ot 1 gexadpst 2016 r. N 642

8) O pa3BUTHH HCKYCCTBEHHOro WHTeIeKTa B Poccuiickoii Denepanuu (BMecTe C
"HanmoHanpHOM cTpaTerneil pa3BUTUsL HCKYCCTBEHHOr0 MHTe/UIeKTa Ha nepuoa 1o 2030 roxa"):
VYka3 [pesugenra PO ot 10.10.2019 Ne 490 // Koncynbrantllntoc [DnekrpoHHslil pecype] //
URL:  http://www.consultant.ru/document/cons_ doc LAW 335184/ (mara  oOpaiueHus:
02.08.2023).

9) Konnenuust TexHomoruueckoro pasputus Ha mnepuox a0 2030  ropa.

http://static.government.ru/media/files/KIJ6 AO0OA1K5t8 AWI3NTRG6P8O1bBp18F.pdf


http://publication.pravo.gov.ru/Document/View/0001201811300034
http://fgosvo.ru/news/6/3207

		2024-09-30T18:59:52+0300
	БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ Г.КАЛАЧИНСКА ОМСКОЙ ОБЛАСТИ "ЛИЦЕЙ" ИМЕНИ КОНСТАНТИНА ДМИТРИЕВИЧА УШИНСКОГО




