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Kparkas anHoTanus

JlononHutenbHas obuieoObpa3oBarenbHas 00OIIepa3BUBAIONIAs MPOrpaMMa TEXHHUECKON
HanpaBlieHHOCTH «VICKYCCTBEHHBIM MHTEUICKT M MAaIIMHHOE oOydeHue» (manee - [Iporpamma)
HampaBliieHa Ha (POPMUPOBAHKE U PA3BUTHE Y 00YUAIOIIUXCS MPEICTAaBICHHS 00 HCKYCCTBEHHOM
MHTEJJIEKTE, MPUHIIUIAX ero paboThl, IEPCIEKTUBAX Pa3BUTHS, a TaKxke rpodeccusMu B o0nactu
Data Science m ucKyccTBeHHOro HHTeWIekTa. OOydasch MO MporpamMme, y4amiuecss CMOTYT
OBJIQIETh HEOOXOJUMBIMH IU(PPOBBIMH KOMIETEHIUSMH, BOCTPEOOBAHHBIMU B YCIIOBHAX
U (POBON IKOHOMHUKH.

Jlannast mporpaMma pazpaboTaHa ¢ y4eTOM HHTEPECOB KOHKPETHOM 1IeJIEBOM ayTMTOPUU U
MPENICTaBISIET CO00M HAOOP yUEOHBIX pa3/eioB HEOOXOAMMBIX JJII OCHOBHOTO U MPOJIBHHYTOTO
YPOBHSI OBJIaZICHUS 3HaHUSAMH B 00acTi Data Science u MCKyCCTBEHHOTO HHTEIUIEKTA.

[IporpaMmMa nMeeT NpakTUKO-OPUEHTHUPOBAHHBIN U MPOPOPHUEHTALIMOHHBIN XapaKTep TaK
KaK HallpaBJieHa Ha 3HAKOMCTBO Y4YalllUXCS C TEPCIEKTHMBHBIMU M BOCTPEOOBAHHBIMU
npodeccusimu B chepe 00paboTKH OOIBIINX JAHHBIX HHTEIICKTYAIbHBIMUA CHCTEMaMH.

B nporpamme mnpeanaraercs aBa BapuaHTa OCBOCHHMSI yueOHOro maTepuana — B BUJAC
OCHOBHOU MporpamMmbl (Moay i 1-4) WiIM COBOKYIHOCTH MaTepHaIOB OCHOBHOM (Moaynu 1-4) u
IPOJBUHYTOM MporpaMMm (Marepuaibl MOBBIIIEHHOW CIOXXHOCTH, 5 MOAYINb). JMUTEnbHOCTH
oOyueHus coctaBisieT 144 yaca B oboux BapuaHTax. KanengapHo-TemMaTnyeckoe MmiiaHupOBaHUE
IPEJICTaBJICHO B IporpamMme Jijisi 000UX BapUaHTOB.

Vcnonb3oBanue B 00pa30BaTeIbHOM MIPOIECCE MATEPHATIOB MOBBIIEHHOM CIOXKHOCTH 110
TE€MaTHKE UCKYCCTBEHHOI'O MHTEJJIEKTa U MALTMHHOTO 00yUeHHs TO3BOJIUT YUUTENI0 00ECIeUYUTh
JOCTYIl yYaluxcs K CIOXHBIM, Y3KOCIEIUAIM3UPOBAHHBIM ¥ HETPUBHAIBHBIM pa3zeiam
IPOTPAMMBI, TIPEATIONIATAOIIUM YIITYOJIIEHHOE M3YYEeHUE COJIEPYKAHHS NMPOTPaMMBI M JOCTYI K
OKOJIONIPO(ECCUOHATIBHBIM U NPOQECCHOHATIBHBIM 3HAHUSM B paMKax COAEp)KaTesIbHO-

TEMATUYCCKOI'O HAIIPpABJICHUS ITPOTrpaMMBEIL.

Ilpu  cocmaenenuu  moouuyuposanHol npozpammsl  HegocmpebosaHuvie  OIOKU

unghopmayuu credyem yoarums u3 ¢ghaiina.

ITosicHuTEeILHASA 3aMHCKA
JlononHUTEIbHAS o0rmieoOpa3oBareabHast (oO1mepa3BuBarOIIas) porpamMma
«MCKyCCTBEHHBIM HMHTEIUIGKT W MAallMHHOE OOydeHHe» pa3padoTaHa B COOTBETCTBHH CO
CIEAYIOUIMMHA HOPMAaTUBHO-TIPABOBBIMU aKTaMU:

- ®denepanbHblii 3akoH oT 29 nmekabps 2012 1. Ne 273-03 «O6 obOpazoBaHHU B



Poccuiickoit @enepanumny.

- ®enepanbubiii 3akoH Poccuiickoit ®@enepanuu ot 14.07. 2022 Ne 295-03 «O
BHeCeHUU m3MeHeHuil B denepanbhblii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanmmy,
KoHnenmus pa3BuTHs JOTOJHUTEILHOTO oOpaszoBanms nerei 10 2030 roma (pacropsikeHue
IIpaButensctBa P® ot 31 mapta 2022 1. N 678-p).

- [Topsiiok MpUMEHEHHUs] OpPraHU3aLUSMH, OCYLIECTBISIOIMIMMU 00pa30BaTEIbHYIO
JESTEIIbHOCTD, JJICKTPOHHOTO OOYYEHHS, JUCTAHIIMOHHBIX O00Pa30BATEIbHBIX TEXHOJOTHUH TpU
peanu3anuu 00pa3oBaTeIbHBIX MporpaMM (mpuka3 MunucrepcTBa oOpasoBanus u Hayku PD ot
23.08.2017 r. Ne 816).

- [Topsimok opraHu3alii ¥ OCYIIECTBICHUS O0pa30BaTEIbHON NEATEILHOCTH IO
JIOTIOJTHUTEIFHBIM 00111e00pa30BaTeIbHBIM porpaMMaM (Tipuka3 MuHHCTEpPCTBAa IPOCBEIICHHS
Poccutickoii @enepanuu ot 27 urosst 2022 Ne 629).

- [Topsimok opraHu3anuyd U OCYIIECTBICHHSI 00pa30BaTENbHON AEATEIbHOCTU IpU
cereBoil (popme peanmzanmmuu 00pa30BaTENBHBIX IMporpamm (mpuka3 MUHHUCTEPCTBa HAyKd M
BhIcIero oopazoBanusi PO u Munucrepcrsa npocsenieans PO ot 5 aBrycra 2020 r. Ne 882/391).

- [Tpodeccuonanshsiii cranaapT «llenaror 1OMOIHUTENEHOTO 00pa30BaHUs JIeTeH U
B3pocibIX» (YTBEpkAEH mpukazoM MunucrepctBa Tpyaa Poccun ot 22 centsaops 2021r. Ne 6
652H).

- Meroauueckue  pEeKOMEHJAMM TI0  MPOCKTUPOBAHUIO  JIOTIOJHUTEIbHBIX
o0I11epa3BUBAIONINX MTPOrpaMM (BKJIFOYasi pa3HOYPOBHEBBIE IPOTPaMMBbI) (TMCHbMO MUHHCTEPCTBA
obpazoBanus u Hayku PO ot 18.11.2015 roma Ne 09-3242).

- Meroanueckue pekoMeHaanuu sl cyOnekToB Poccuiickoit ®enepamuu 1o
BOIIPOCaM peajin3allid OCHOBHBIX M JOIOJIHUTENIBHBIX OOIIe00pa30BaTeIbHBIX MPOrpaMM B
ceteBoii (hopme (yTB. MUHUCTEPCTBOM mpocBerienus PO 28 urons 2019 rona Ne MP-81/028H).

- CaHUTapHO-IMHIEMUONIOTHYECKUE TPeOOBaHUs K OpPraHMU3aIMsIM BOCIUTAHUS U
o0ydeHus, ornpixa u oznoposieHus nereid u monoaexu CII 2.4. 3648-20 (mocraHoBIEHUE
['maBHOTO rocynapcTBeHHOTO canuTapHoro Bpada PD ot 28.09.2020 r. Ne 28).

- VYcraB (monHOE Ha3BaHUE 00PA30BATEIBLHOTO YUPEKICHNUS).

- JlokanbHbIE aKThl, pErJIaMEHTHUPYIOIIME 00pa30oBaTENbHYIO JCSITEIbHOCTD

(Ha3BaHUE 00Pa30BATEIBHOIO YUPEKICHUS).

Hanpaenennocmov npozpammur - texuuueckas. [IpenHasHaueHa ais MCHOJIb30BaHUS B
CHCTEME JIOTIOIHUTENBHOr0 00pa3oBanus Aereil. OOyueHue Mo nporpamme co3aaeT yCaoBUs s
IpoeCCHOHATIBHOIO CaMOOIIPEIEIICHUS], pa3BUTHS O03HABATEIbHON aKTUBHOCTH M TBOPYECKOM

caMopeasi3aIuy 00yJaronuxcs.



B ocHOBY mporpamMmsl 3aJI0)KEH NPUHIUI CUCTEMATUYHOCTH U IIOCIIEJOBATEIBHOCTU
3HAaHUHM, KOTOPBIM 3aKIOYaeTCsi B HM3yYEeHHHM Y4eOHOro marepuana B IIOCIIEAOBATEIHLHOCTH,
OTpakarolllel JIOTUKY TEXHUYECKMX HayK, XOJ TEXHOJIOTMUYECKOTO IPOLECCa, 3aKOHOMEPHOCTH
(opMHpOBaHUS TEXHOJOTMUYECKUX YMEHHUH U COOIIOIEHNH HAaBBIKOB. VI3yueHue mocienyromero
y4eOHOro MaTepuajla CTPOUTBCS Ha OCHOBE yCBOGHMs mpensiaymiero. IlpuHiun
CUCTEMATUYHOCTH U N1OCJIE0BATEIbHOCTH BOILJIOLIAETCS B CTPYKTYPE IPOrpaMMbl U OpraHu3aluu
00pa30BaTeNLHOTO MPOIECcCa B YaCTH CUCTEMAaTHYECKOTO MOBTOPEHUS U 000OIIEHHS U3YIEHHOTO
y4eOHOro Marepuaa Iocjae YCBOSHHs OTIENbHBIX TEM U pa3/esioB MPOrpaMMbl; NOCTEIIEHHOTO
YCIIOXKHEHUS MPAKTHUECKUX padoT; AEMOHCTPALMU MEXIIPEIMETHBIX CBA3eH B pelleHHH 3a/ad
UCKYCCTBEHHOI0 HHTe/ulekTa. IlporpamMma Bkitouaer yueOHBIH MaTepuan JBYX YpOBHEH
CJIO)KHOCTU — OCHOBHOI'O U HIPOJBUHYTOrO (MaTepHajbl MOBBILIEHHOIO YPOBHS CIIOKHOCTH).
OCHOBHOW ypOBEHb I03BOJIUT COCTaBUTh IEPBUYHOE IOHMMAaHHE NPEAMETHOH O00JacTH,
pa3o0paThCsi B Kjaccax pellaeMblX 3a/ad, HCHOJIb3YEMBbIX METOJax peleHus, o01acTax
IPWIOKEHUST PE3yJIbTaTOB, IIO3HAKOMHUT C S3BIKOM IporpammupoBanus Iluton u ero
OoubnmmorekamMu, HEOOXOTUMBIMHU JJIsl CO3JaHHUS HCKYCCTBEHHOTO HWHTe/UIeKTa. OCBOUTH 3TOT
YPOBEHb MOTYT YyuyalllMecss C HayaJbHbIM YPOBHEM KOMIIETEHIMHA 1O HH(pOpMATUKE U
IpOrpaMMuUpoBaHui0. [IpoBUHYTHIN ypOBEHB SIBIISIETCA MPOJOJIKEHMEM OCHOBHOTO YPOBHS U
HaIpaBJIeH Ha 3HAKOMCTBO C COBPEMEHHBIMU TEHJCHIMSIMU B C)epe UCKYCCTBEHHOI'O MHTEIIEKTA
Y MAIlIMHHOTO O0YYeHMs, a TAaKXKe pelIeHneM podeccuoHaNbHBIX 3aa4 [0 00paboTKe OOJIBIINX
JaHHbIX. J{71s1 ero ocBOeHMsI HE0OOXOAMMBI 3HAHUSI OCHOBHOI'O YPOBHS IO TPOrPaMMUPOBAHUIO Ha
[TuTOHE M OCHOBHBIX MOHATUH B TEXHOJOTHH UCKYCCTBEHHBIN HHTEIUIEKT U MallIMHHOE 00y4eHHe.

Axmyanvhocms TIpOrpaMMbl  OOYCIIOBJI€HA TNEpEYHEM NPUOPUTETOB U TEPCHEKTUB
Hay4yHO-TE€XHOJOoruueckoro passutus Poccuiickoil @enepauuu, nepeuncieHHslx B CrpaTeruu
Hay4YHO-TE€XHOJIOTHYecKoro pa3Butus Poccuiickoit deaepanuu, rae co3ganue cucteM o0paboTKu
00JIbIINX 0OBEMOB JIaHHBIX, MAITMHHOTO OOYYeHHsI M UCKYCCTBEHHOT'O WHTEJUIEKTa Ha3BaHO B
YuCle TPUOPUTETHBIX HAMNPABICHUM HAYYHO-TEXHOJIOTMYECKOro pas3Butusa Pocculickoit
Oenepannn Ha Ommxaiimme 10-15 ner.

[IporpaMMa HameneHa Ha pelleHME 3ajad, onpenencHHblx B (CrTpaTeruu pa3BUTHSA
BocniuTaHus B Poccuiickoit @enepanuu Ha nepuox 10 2025 roxa ot 29 mas 2015 r. Ne996-p.,
HaIpPaBJIEHHBIX HAa TPYAOBOE BOCIIUTAHUE U MPO(ECCHOHATLHOE CaMOOIIPEIETIEHUE pPeaTn3yeMoe
MOCPEACTBOM COAECUCTBUS MpodhecCHOHATbHOMY CaMOOIpEAeNeHUI0, MPUOOIIeHUsT AeTed K
COLMAIIBHO 3HAUYMMOW JEATEIBHOCTH JAJsl OCMBICIEHHOro BbIOOpa mpodeccun. ConepkaHue
POrpaMMbl  CTIOCOOCTBYET (POPMHUPOBAHUIO HU(DPOBOM, TEXHUYECKOW M TEXHOJIOTUYECKON

TpaMOTHOCTHU 06yqa}01u1/1xc;1, a TaKXC IO3BOJLCT YyYallUMCA IIOJIYYHUTh MHOPCACTaBJICHHUC O



3HAYUMOCTH MAIIMHHOTO OOyYeHHUs M MCKYCCTBEHHOI'O MHTEJUIEKTa B COBPEMEHHOM MUpE U C
0C00EHHOCTAMH MPO(HECCHOHATEHON AEATEIBHOCTH B 3TUX HAIPABJICHUSX.

Hogu3na nporpaMMbl COCTOMT B TOM, YTO OHa pa3pabOTaHa C YYETOM KOMILJIEKCHOTO
M0J1X0/1a, 00BEANHSIONIETO OCHOBHBIE 3HAHUS U HaBBIKHM, KOTOPbIE HEOOXOIUMBI CIIEIUATNCTY B
cdepe 00paboTkH OOIBIINX JaHHBIX: A3bIK Python, MaTremaTuky /uid aHanu3a TaHHBIX, AITOPUTMBI
¥ METOJIbl MAIIMHHOTO 00yYEeHHS, COBPEMEHHBIE HEUPOCETEBBIE APXUTEKTYPHI.

Omauuumenvnas 0cob6eHHOCmb IPOrPAMMBbI 3aKJIFOUAETCS B JEATEIIbHOCTHOM IOJIXOAE K
OOy4eHHI0O M TMPAKTUKO-OPUEHTUPOBAHHOCTHIO. JIeATENbHOCTHBIM MOAXOJA pealn3yercs B
OpraHu3aly 3aHATUH C MCHOJIb30BAHUEM AKTUBHOM CAMOCTOSITEIBHOM ITO3HABATEJIBHOU
NeSITeTbHOCTH IIKOJIBHUKA 110 OCBOCHHIO Y4eOHOT0 MaTepuana. [IpakTHKO-OpUEHTHPOBAHHOCTh
poTrpaMMbl 00ycCIIOBIIeHA OOJIBIIMM KOJMYECTBOM 3aJlaHHH, HAIPaBJICHHBIX Ha (popMupoBaHue
MPAKTUYECKUX YMEHHH M HABBIKOB B MPO(EeCCHOHANBHON AESITENbHOCTH CIIENHAaINCcTa ¢ cdepe
HckyccTBeHHBIH MHTEIJIEKT M MalIMHHOE OOydeHHe, a 4acTh 3aJaHuil MporpaMMbl SIBISIOTCS
UCCJIEIOBATEIbCKUMU MUHU IPOEKTaMH, OpPUEHTHUPOBAHHBIMU HA CO3/1aHHE KOHKPETHOI'O
NEPCOHAIIBHOTO IPOJYKTA.

OCHOBHBIMU JTMJIAKTUYECKUMHU NPHUHIMIAMU MPOrpaMMbl SBJISIOTCS JOCTYNHOCTb M
HarJIsIHOCTh, MOCIIEA0BAaTEIbHOCTh U CUCTEMaTUYHOCTh 00yueHus. IIporpamMMa ocHOBBIBaeTcs
Ha JOCTYNHOCTH MaTepuaia M TOCTPOEHAa MO MNPUHIUIY «OT TMPOCTOrO K CIOXKHOMY.
OOyyaromuecs NpoXoJAAT MyTh OT MPOCTOTO K CIOKHOMY, C YYETOM BO3Bpara K MPOHIEHHOMY
MaTepHaiy Ha HOBOM, OoJiee CI0XKHOM TBOPUYECKOM ypoBHE. TemaTuka 3aHATHI pazHOOOpa3Ha,
4TO CIIOCOOCTBYET TBOPYECKOMY PAa3BUTHIO U caMmopeann3auuu. OOydeHHe CTPOUTCS TaKUM
00pa3oM, yTOOBI ydaluecsl yCIEUIHO YCBOWJIM IPHUEMbI padOThl B Cpele MpOrpaMMHpPOBaHUS
[TuTOH, HAYYUITUCH YUTATh U MOHUMATh aNTOPUTMbI VICKYCCTBEHHBIH MHTEJUIEKT U MAIIMHHOE
oOyuyeHHe, a 3aTeM U cO3[aBaTh CBOM JJIS pEIIEHUS NpaKTHUECKUX 3ahady. Takum obOpaszom
MOCTENEHHO (POPMHUPYETCs CHCTEMa CIIeMAIbHBIX HABBIKOB U YMEHUH, popMUpyeTcs HHTEpeC K
TBOPYECTBY U CaMOCTOSITENIbHOI paboTe.

Ileoazozuueckasa uenecoodpaznocms porpaMMbl COCTOUT B BO3MOYKHOCTH peau3alluu
yUYalIMMHUCS UX HHTEPecoB B cepe MH(OPMAIMOHHBIX TEXHOJOIMH IO CO3/IaHUIO MPOEKTOB
UCKYCCTBEHHOT'O MHTEJIJIEKTa U MAIIMHHOTO 00y4Y€eHHsI, a MOJTyYeHHbIE 3HaHUS, YMEHUS U HaBBIKH
MOTYT OBITh HaIlPaBJIEHbI HA UX CAMOOIIPE/IETICHHE.

B mpouecce peanuzanuu nporpamMmbl yyaliMecs 3HAKOMSTCS C COBPEMEHHBIMU
TEXHOJIOTUSIMH 00pabOTKH OOJBIIMX MAacCHBOB JAaHHBIX, @ TAaK)KE Pa3BUBAIOT IMPAKTUYECKHE
HaBBIKHM, B TOM YHCJIE HABBIK IOCTAHOBKH MBICIIEHHOTO 3KCIIEPUMEHTA.

Ilenv npozpammer: GopmupoBaHue y O0OYyYaIOMIMUXCS KOMIIETEHIUH, MO3BOJISIIOIINX

HCII0JIB30BAaTh COBPEMEHHBIC ITPOTPpaMMHBIC CPEACTBA U AJITOPUTMBI AJI1 aBTOMAaTHU3aluA pa6oq1/1x



nporeccoB 1o ddexkTuBHON 00pabOTKe OOJBIIMX MACCHBOB JaHHBIX WHTEIUICKTYaJIbHBIMU
CHUCTEMaMHU.

3aoauu npozpammul

Obyuarowue:

- dbopMupoBaHUE MIPEICTABICHUIA O TEXHOJIOTUU UCKYCCTBEHHOT'O UHTEIJIEKTa U €ro
MecTe B COBPEMEHHOI 00I1IeCTBE;

- dbopMUpPOBaHHE HABBIKOB JIOTHYECKOTO MBIIUICHUS, HEOOXOAMMOTO ISt
npoecCuOHANBHOM e TeIbHOCTH B COBPEMEHHOM O0IIIECTBE;

- dbopMupoBaHrUe KOMIETEHIMH B chepe MaTeMaTHYecKoro aHaiau3a M JTUHEHHON
anreOpbl, HEOOXOIMMBIX JIJIS aHAJIA3A TAHHBIX;

- O03HAKOMJICHHE YyYalIUXCsl C QJIrOPUTMAMH H MOJIETSIMA HCKYCCTBEHHOTO
MHTEJJICKTA [Tl PEelIeHus 3a/1a4 MallMHHOTO OOy4YeHUs! CPEACTBAMHU SI3bIKA TIPOrPaMMUPOBAHUS
IIutoH;

- dbopMHUpOBaHHE YMEHHH IOCTPOCHHUS HEUPOHHBIX CETEH CpPEIICTBAMH CHUCTEM
IPOrpaMMUPOBAHUS ISl PEIICHUS 33/1a4 KOMIIBIOTEPHOTO 3pEHUS,;

- Paszsusarowue:

- pa3BuUTHE MHTepeca K HHPOpMaTHKE M HH()OPMAIMOHHBIM TEXHOJOTHSM, U, B
YaCTHOCTH, K TEXHOJIOTUU MCKYCCTBEHHBI MHTEIJUICKT U MAIIMHHOE 00y4YeHHUE;

- MOTHUBUPOBAaHMWE K HW3YyUYEHHUIO HAYK €CTECTBEHHOHAYYHOTO IMKIA: (DU3UKH,
UHPOPMATUKU

- (mporpaMMHpoOBaHME ¥  aBTOMATHU3WPOBAHHBIE CHCTEMBbI MpaBJICHHS) U
MaTeMAaTHKH;

- pa3BuTHe O0Opa3HOro, aJrOPUTMUYECKOTO W MAaTEMaTHUYECKOTO MBIIIJICHUS,
JIOTHYECKHUX CIIOCOOHOCTEH ydalmxcs;

- pa3BUTHE YMEHUs MMOCTAHOBKH TEXHHUYECKOH 3amauu, cOopa M M3yueHUs HYKHOU

uH(pOpMallii, yMEHHE HaX0IUTh KOHKPETHOE pPeIlieHne 3a/1a4H 1 OCYIIECTBISATH CBOI TBOPUYECKUI

3aMBICET;
- pa3BUTHE CIOCOOHOCTH K CAaMOCTOATEIHHOU paboTe;
Bocnumamenvhvie:
- BOCIIUTAaHHE YCHIYMBOCTH, YMECHHUS INITAHUPOBATEH CBOIO JICITECIBLHOCT U JOBOJWTH
ee J10 KOHIIa;

- BOCIIMTAaHUE MHTEPECA K YUEHUIO;
- (dbopMHpOBaHKE TBOPUECKOTO MOJIX0AA K OCTAaBICHHOU 3a1ay4e;
- BOCIIUTaHHE MOTHUBALIUY YYALIUXCS K N300pETaTeNIbCTBY, CO3/IaHUI0 COOCTBEHHBIX

MIPOrPaMMHBIX TPOAYKTOB;



- dbopMupOBaHUE MPEACTABIECHUS O TOM, YTO OOJBIIMHCTBO 337a4 UMEIOT HECKOJIBKO
peleHuit

- dbopmupoBaHre TPO(HECCHOHATHLHOTO  CaMOOIPEACTCHHS, MPUOOIICHHE K
COLIMAJILHO 3HAYUMOM NI TEIbHOCTH ISl OCMBICIICHHOT'O BBIOOpA Mpodeccuu.

Bospacm oemeii, yuacmeyrouwux 6 peanuzayuu npozpammot: 14-18 ner.

[TopoCcTKOBBIM BO3pacT XapakTepU3yeTcsl 3HAYUTEIbHBIMU 3aTPYJHEHUSIMU B YCBOCHUU
TEOPETUYECKHUX, aOCTPAaKTHBIX 3HAHHWH, CIOCOOHOCTH K aOCTPAaKTHOMY MBIIUICHHIO Yy JeTel
TOJIBKO (pOpMUpYETCsl, MePeXo 0T KOHKPETHOTO K a0CTPaKTHOMY MBIIUICHUIO MOKET JUIUTHCS C
5 mo 8 kJacc, MOATOMY BU3yallU3allks CIOXKHBIX MPOIIECCOB 3HAYUTENIBHO YIIPOILIAET BOCIPUITHE
Marepuaja U CHoCOOCTBYET €ro JydmieMmMy YCBOCHHWIo. llepexonmHblii mepuon OT AETCTBA K
B3pOCJIOCTH XapaKTEPU3yeTCs MEPEeCTPOUKON OpraHu3Ma, CaMOOINPEICICHHEM CBOETO MECTa B
OKpYKaroIlleM MHUpE, Pa3BUTHEM IPEIMETHBIX U METaIllpeIMETHBIX KOMIIETEHIIUH, HUHTEpecoB. B
CTaplIeM MIKOJFHOM BO3pacTe 3aKJIa/IbIBAIOTCS OCHOBBI MOPAJIbHBIX U COLIMATBHBIX YCTaHOBOK
angHOCTH. i ycnemHoro ydeHusi TpeOyroTcsi epecTpoiiKa MO3HABATENbHON JesTeIbHOCTH,
HOBBIE  CIIOCOOBI  YCBOGHHWSI 3HAHHA, CaMOCTOSTENBHOCTh. IIposBIsieTcss  CKIOHHOCTh
apryMEeHTHUPOBATh CYKJEHUS, 1eJaTh BHIBOIbI.

Jlna metedt cTapiiero Bo3pacTta XapakTepHO CIOBECHO-JIOTMUECKOe MBIIUIeHHE. Benyei
NeSITeTPHOCTRIO  3TOTO BO3pacTa sIBISETCS OONIEHHEe CO CBEPCTHUKAMH, C TIearoramw,
POIUTENSIMI HAa OCHOBE OTPEIEICHHBIX MOPAJIbHO-3TUYECKUX HOPM, HPAaBCTBEHHBIX YCTAaHOBOK,
dopmupyeTcsi TpeJCcTaBlIeHue O COOCTBEHHOH JMYHOCTH, CO3JAIOTCS IPEINOCBUIKH IS
MOCTaHOBKM HOBBIX 3aJ1a4, MOTHUBAIIMHU K JalbHEHIIeH cOOCTBEHHOI TBOPUECKOH JAEITEIbHOCTH.

OOydeHue 1Mo mporpaMMme peaeT ciaeAyrolue 3aaun: 03HaKOMJIEHHE 00YyJaroIuxcs ¢
TEXHOJIOTUSIMH 00pabOTKH OONBIINX MAacCHBOB JAHHBIX, a TAKXKE Pa3BUTHE INPAKTHUECKUX
HABBIKOB, B TOM UYHMCJI€ HABBIKA TTOCTAHOBKU MBICIEHHOTO HKCIIEPUMEHTa; MOOYKIEHHE eTeil K
CaMOCTOSITENILHOM AeITeNbHOCTH; (OPMUPOBAHUE AHATUTHIECKOTO, A0CTPAKTHOT'O U TBOPUECKOTO
MBIIIICHHS.

Cpoku peanuzayuu: niporpamma paccuntana Ha 1 ron, oobeM yacoB Ha 144, u3 pacuera 4
y4eOHBIX Yaca B HENENI0. 3auuClIeHUE JIeTeil NMPOU3BOAMTCS B Hayayie y4yeOHOro roja mocie
npeBapUTEeNbHON JMArHOCTUKH 00ydaromerocs 1 cooece10BaHus ¢ HUM.

Dopmul 00yuenus no npozpamme. OYHAs, OYHAS C TPUMEHEHHEM IHCTAHIIMOHHBIX
TEXHOJIOTH.

@Dopma opeanuzayuu OeamenpHocmu: TPYIIOBas, MPH peaU3alMd MPOrpaMMbI C
MPUMEHEHHUEM JMCTAHIIMOHHBIX TEXHOJOTUH — MepCOHANbHAS, MAaTEpHUalIbl Kypca pa3MeIleHbl B
BUPTYaJIbHOU 00ydJaromen cpee.

Pestcum 3anamuii: 2 pa3a B HEJCNIO 10 2 aKaIEMUYECKHUX Jaca.



JIMMTEeNbHOCTh OHOTO 3aHATUS — 45 MUHYT.

Hanonnaemocmp yueonuix cpynn: ot 15 4yenosek B rpymie.

ITnanupyemMble pe3yJbTaTbl 0CBOCHHS NPOrPaMMBbI

JINYHOCTHBIE pE3yNbTaTbl OCBOCHUS Nporpammbl «VMICKyCCTBEHHBI MHTEIUIEKT H
MalIMHHOE OOy4YeHHE» OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U pacIIMpPEHHUE OIbITAa JEATEIBHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pealIn3allil OCHOBHBIX HAIPAaBJICHUN BOCIUTATEIBHON IEATEIbHOCTH, B TOM YUCIIE B
YaCTH YeHHOCMU HAYYHO20 NO3HAHUS.

- OpHUEHTAIMS B I€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX IIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa, MPHUPOJBI W OOMIECTBA, B3aMMOCBS3SIX
4eJI0OBEKA C PUPOJHON U COLUAIbHON CPEOH;

- OBJIaJICHUE OCHOBHBIMU HAaBBIKAMU UCCIIEIOBATEIBCKOMN JESTEIbHOCTH, YCTAHOBKA
Ha OCMBICIICHHE OIIbITa, HAOIIOJCHMIA, TOCTYIIKOB W CTPEMJICHHE COBEPIICHCTBOBATh IYTH
JOCTHOKEHUS! HHIMBHUIYaJIbHOTO M KOJUIEKTUBHOTO OJIaromoryyusi.

B uactu adammayuu obyuarowecoca K UIMEHANOWUMCA YCIOBUAM COYUANLHOU U
NPUPOOHOIU CPeobi:

- OCBOEHHE 00YyYaroIIMMKCS COLIMAJIBHOTO OINbITA, OCHOBHBIX COLIMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEIyILIeH JesATeNbHOCTH BO3pacTa, HOPM U MpaBWil OOIIECTBEHHOTO
NOBEJCHUs, (OPM COLMANBHOM XKHU3HM B TpyHmax M COOOIECTBAaX, BKJIIOYAs CEMbIO, I'PYIIIIBI,
chopMHpOBaHHBIE TO NPO(EeCcCHOHAIBHOM AEATENbHOCTH, a TAaKKE B paMKax COIMAIbHOIO
B3aUMOJICVCTBUS C JIFOJbMU U3 IPYroM KyJIbTYPHOU CpEbl;

- CHOCOOHOCTh 00YYAOLINXCSl BO B3aUMOJICHCTBUHU B YCIOBUSAX HEONPEIEIEHHOCTH,
OTKPBITOCTB OIBITY ¥ 3HAHUSAM JIPYTHX;

- CHOCOOHOCTh JIEMCTBOBATh B YCIIOBHSIX HEONPEAEICHHOCTH, MOBBIIIATH YPOBEHb
CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITeNbHOCTb, B TOM UYHCJIE YMEHUE YUUTHCS Y
JIPYTHX JIF0JIeH, 0CO3HABaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHMSI, HABBIKU U KOMIIETEHIIUN
U3 OIIBITA IPYTHX;

- HaBBIK BBISBJICHUS U CBA3BIBAHUS 00Pa30B, CIIOCOOHOCTh (POPMHUPOBAHUS HOBBIX
3HAaHUH, B TOM YHCJIE CIOCOOHOCTH (POPMYIUPOBATH WJIEH, IOHATHSA, TUMOTE3bI 00 00BEKTaX U
SBJICHUSX, B TOM YHUCIIE paHee HE M3BECTHBIX, OCO3HABaTh JEPUIIMTHI COOCTBEHHBIX 3HAHUHN U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

- YMEHHME pacro3HaBaThb KOHKPETHbIE NPUMEPHl IOHATHS IO XapaKTEPHBIM
IIPU3HAKaM, BBITIOJIHATH ONIEPALlMM B COOTBETCTBUU C ONIPEAEICHUEM U IPOCTEHIINMU CBONCTBAMU

IMOHATHA, KOHKPECTU3UPOBATE IMMOHATUC ITPUMEPAMU, UCITIOJIB30BATh IIOHATUC U €TI0 CBOMCTBaA npu



pelieHun 3agad  (OmMepuUpoBaTh MOHATHUSIMH), a TaKkKe OINEepUpoBaTh TEPMHHAMU U
IPEJCTaBICHUSMH B 00JIACTH KOHLIETILIUN YCTOMUNUBOIO Pa3BUTHS;

- (bopMyITUpPOBaTh M OIICHUBATh PUCKU MU TIOCIEACTBUSA, (JOPMUPOBATH OIBIT, YMETh
HAaxOJIUTh [MO3UTUBHOE B MPOU3OLIEIICH CUTYalllH;

- OBITH TOTOBBIM JICHCTBOBAThH B OTCYTCTBHE FapaHTUH ycmexa.

MeTranpeamMeTrHble pe3yiabTaTbl OCBOCHHUs NMPOrpaMMbl «VICKYCCTBEHHBIM MHTEIUIEKT U
MalMHHOE OOy4YeHHe» OTPaKAIOT OBJAJACHUE YYAIIUMUCA VHUBEPCATbHLIMU YUEOHbIMU
NO3HABAMENbHBIMU OCLCTBUIMU:

1) 6a3oBbIe JIOTHYECKUE JCHCTBHUS:

- BBISIBJIATD U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHUI);

- yCTAaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KIAacCH(UKAWK, OCHOBAHUS ISt
0000111eHUSs U CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

- C YY4ETOM MpPEeAJIOKEHHOUN 3aa4M BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMmaTrpuBaeMbIX (haKTax, TaHHBIX ¥ HAOJIOICHUSX;

- npeasiaraTh KpUTEPUH /ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;

- BBISBJIATH J1eQUUUTH HWH(OPMALMK, AAHHBIX, HEOOXOIMMBIX [UJISl PpEIICHUS
MOCTaBJICHHOM 3a7a4H;

- BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U NP U3YyUYEHUHU SBJICHHUH U MPOIECCOB;

- Jenath  BBIBOJBI C  HWCIOJB30BAHMEM  JIEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUEeHUH 10 aHAJIOTUH, (OPMYIUPOBATH THIIOTE3bI O B3aUMOCBSI3SIX;

- CaMOCTOSITENILHO BBIOMPATh CIMOCOO perieHus y4eOHOM 3amauu (cpaBHUBATH
HECKOJIbKO BapMAaHTOB pEIIEHUs, BHIOMpaTh HanOoJee MOAXOSAIINI C y4eTOM CaMOCTOSITEIIbHO
BBIJICIIEHHBIX KPUTCPHUER);

2) 6a30BBIC UCCIIEIOBATENHLCKHUE JCHCTBUS:

- OIICHUBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTH UH(OPMAIINHU, TIOTYISHHOH B XO€
MCCIIeIOBaHMS (OKCTIEPUMEHTA);

- CaMOCTOSITEIbHO (pOpMYJIMPOBaTh OOOOIICHWs] W BBIBOJBI IO PE3yJIbTaTam
MPOBEJICHHOTO HAOJIO/IEHUS, OIbITa, WCCIEJOBAHUS, BIAJE€Th HWHCTPYMEHTAMU OIICHKHU
JIOCTOBEPHOCTH IMOJYYEHHBIX BBIBOJOB M 0000IICHNUI;

- MIPOrHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE MPOIECCOB, COOBITUN U HX
MOCJIC/ICTBHSI B AQHAJIOTHYHBIX WJIM CXOJHBIX CHUTYallMsIX, BBIJBUTATH MPEANOIOKEHUS 00 HX
Pa3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX;

3) pabota ¢ uHpOpManueit:



- MPUMEHSTh Pa3IMYHble METO/bl, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE U 0TOOpE
UH(OPMALIMY WIH TaHHBIX U3 HCTOYHUKOB C YY€TOM MPEATIOKEHHOHN yueOHOM 3a1a4H U 3aJJaHHBIX
KPUTEPUEB;

- BbIOMpaTh,  aHAJIM3UPOBaTh, CHCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATH
MH(}OPMALIKIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

- HAXOJUTh CXOIHbIE apryMEHTHI (ITOATBEPKIAOLINE WU OIPOBEPraroLIne OJHY U
Ty K€ UJICI0, BEPCHUIO) B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

- CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIIbHYIO OPMY MpeAcTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHu, JharpaMMaMi, UHOU rpadukoi u
UX KOMOMHALIMSAMU;

- OIICHUBATh HAJCKHOCTh HHPOPMAIMK TI0 KPHUTECPHUSAM, MPEITIOKCHHBIM
MeAarorn4yeckuM pabOTHUKOM WK C(HOPMYIHPOBAHHBIM CAMOCTOSITENIHHO;

- 3¢ (peKTUBHO 3aIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAITHIO.

OBnanenue yHugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUSHBIMU OtiCMEUAMU:

1) oOienwue:

- BOCIIPUHUMATH U (POPMYITUPOBATH CYKJIEHUS, BHIPAXKATh SMOIIMH B COOTBETCTBUU
C IENISIMU U YCJIOBUSIMH OOIIIEHUS;

- MOHUMATh HaMEpPEHUs JPYruX, TMPOSBIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOHN Gopme popMyIrpoBaTh CBOU BO3PAKECHHUS,

- B X0jI€ IMajora u (WiIH) IUCKYCCHH 33aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON
TeMbl W BBICKa3blBaTh WJIEW, HAIICJICHHBIE Ha pelIeHue 3aJaud W NOoJAJepKaHue
0J1ar0KeIaTeIbHOCTH OOIICHHUS

- COIOCTABJISITh CBOM CYXACHUS C CYXKIACHMSIMHM JPYIMX Y4YaCTHHKOB Juajora,
0oOHapyXUBaTh pa3u4He U CXOJCTBO MO3UIUI;

2) cOBMECTHAs JEATEIbHOCTD:

- MOHUMATh M WCIOJB30BaTh NPEHMYIECTBA KOMAHIHOW W WHIUBUIYaJTbHOU
paboTHl MpU PENICHHH KOHKPETHOW MPOOJeMbl, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHEHUS
TpynmnoBbIX GOpM B3aUMOAEHCTBUS MIPH PEIICHUN TTOCTABJICHHON 3a1a4H;

- yMeTh 0000111aTh MHEHHSI HECKOJBKUX JTFOICH, TPOSIBIISATH TOTOBHOCTH PYKOBOIUTH,
BBITIOJTHSITH TIOPYYCHUSI, TIOTIHHSITHCS;

- OLICHMBAaTh KayecTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITENNEHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHS;

- CpPaBHUBATh PE3yJbTAThl C UCXOHOM 3a/aueil 1 BKJIAJ KaXKJ0T0 YWieHa KOMaH/Ibl B
JOCTHKEHUE PE3yJbTaTOB, pa3deisiTh cepy OTBETCTBEHHOCTH U TMPOSIBIATH T'OTOBHOCTH K

MIPEIOCTABIICHUIO OTUETA Mepe] IPYIIO.



OBnajieHue YHUBEPCANbHBIMU YUeOHBIMU Pe2YIAMUSHLIMU OeUCMEUAMU.

1) camoopranuzanus:

- BBISBJISITH TIPOOJIEMBI JUIsl PEIICHHS B )KU3HCHHBIX U YYCOHBIX CUTYAIIHSX;

- OPHEHTHPOBATHCS B PA3IMUHBIX MTOX0JaX MPHHATHS PELICHUH (MHANBUAYAIbHOE,
NPUHITHE PELICHNUS B IPYIIE, IPHHATHE PELICHUH IPYIIIOii);

- CaMOCTOSITENIbHO COCTaBJISATh AQITOPUTM pELICHUs 3agadd (WM €ro 4YacTh),
BBIOMpATH CIOCOO perieHus: yuyeOHOW 3aJaun ¢ Y4eTOM MMEIOLIMXCS PECypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh IpeIaraéMble BAPHAHTHI PEIICHUN;

- COCTABJATh IUIAH JeWCTBMH (IJIaH peayM3allid HAaMEUEHHOTO aIropHUTMa
pelIeHus), KOppeKTUPOBaTh MPEIIOKESHHBIH AITOPUTM C YUETOM TOIYYEHHUSI HOBBIX 3HAHUH 00
U3y4aeMOM O0BEKTE;

- JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

2) CaMOKOHTPOJIb:

- BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U pe(IIeKCHU;

- JIaBaTh aJICKBATHYIO OIICHKY CUTYallX U MpeajaraTh IUIaH €e U3MEHEHHS,

- YUYUTBHIBATh KOHTEKCT M MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH
penreHun yuyeOHOH 3a/1auu, aIanTHPOBATh PELIEHUE K MEHSIOIINMCS 00CTOSTEIbCTBAM;

- OOBSICHATD MPUYUHBI JOCTHKEHUS (HEJOCTHKCHUS) Pe3yJIbTaTOB JIESTEIbHOCTH,
JIaBaTh OIIGHKY TNPHOOPETEHHOMY OIBITY, YMETh HaXOJWTh TO3UTHBHOE B TPOHM3OIIEIIICH
CHUTYaIlUH;

- BHOCUTH KOPPEKTHBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
U3MCHUBIINXCS CUTYAIHMii, YCTAHOBJICHHBIX ONTHOOK, BOSHUKIIHUX TPYIHOCTEH;

- OILICHUBATh COOTBETCTBUE PE3yNIbTaTa LENN U YCIOBHSIM;

3) SMOIMOHATBHBIA UHTEIJICKT:

- pa3nuuarh, Ha3blBaTh M YIPABISATH COOCTBEHHBIMH AMOIMSMHU M OMOLHUSMH
Apyrux;

- BBISBJISTH M aHAJTM3UPOBATh IPUIUHBI IMOIIUA;

4) mpuHsATHE Ce0sl U IPYTHX:

- OCO3HAaHHO OTHOCHUTHCA K JPYTrOMY UYEJIOBEKY, €r0 MHEHHIO;

- NIPU3HABATh CBOE MPABO Ha OMIMOKY M TaKOe JKe MPaBo JPyroro;

- NPUHUMATH ce0s U IPYTUX, HE OCYXK/as;

- OTKPBITOCTb ce0e U PYruMm;

- 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

IIpenMeTHBIMHM pe3yabTaTaMH OCBOCHHUSI HPOrpaMMbl «VCKYCCTBEHHBIH WHTEIICKT W

MalIuHHOC O6y‘ICHI/IC» 07151 OCHOBHO20 VPOBH:1 SABJISIFOTCA.



- YMEHHE MOJICIUPOBATh PEaTbHBIC CUTYallMH Ha SI3bIKE MAaTEMaTHKH; COCTAaBISThH
BBIPQ)KEHUS, YpPaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3a/1a4H, MHCCIEOBATh
MIOCTPOCHHBIE MOJIEIM C UCIOJIB30BaHUEM almapaTa aiareopbl, HHTEPIPETUPOBATH MOTYYEHHBIN
pE3YJIbTAT; CTPOMTH MaTeMAaTHYECKHUE MOJICITH C TIOMOIIBIO T€OMETPUYECKUX OHITUI U BEITUYHH,
peliaTh CBS3aHHBIE C HUMH TNPAKTHYECKHUE 3aJa4M; COCTaBJISATH BEPOSTHOCTHYIO MOJETb H
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yabTaT; pelaTh MNPUKIAAHbIE 3a7adydl  CPeIACTBAMU
MaTeMaTHYECKOTO aHAJIM3a, B TOM YHCJIe COLMATIbHO-I)KOHOMHYECKOTO U (PU3HUECKOTO XapaKTepa;

- yYMEHHE OIEepPHPOBATH MOHATHIMU: CIIyYaHHBIH ONBIT (CIy4aifHBIN YKCIIEPUMEHT),
JJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXO[) CIy4ailHOTO OIbITa, CIydailHoOe COOBITHE,
BEPOSITHOCTh COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTH CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTAapHBIMH ~ COOBITHSIMH; yMEHHE peliaTh 3aadyd  METOJIOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIb30BAaHMEM IPaBUJIa YMHOXKCHHUS; YMEHHE OLICHHBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHH W SIBJICHUH, MOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKpPYXKAIOIIEM MHpPE M B KH3HH, 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET M €r0 POJIbI0 B MAacCOBBIX
SIBJICHUSIX;

- BJIaJICHUE OCHOBHBIMH TOHATUAMHU: HMH(OpMaIUs, I[epefaya, XpaHEeHHEe U
o0paboTka MHQOpMAIUK, AITOPUTM, MOJAENb, LHU(POBOW NPOAYKT M WX HCIIOJIB30BAHHUE IS
pemeHust y4eOHBIX M TMPAKTHYECKHX 3a7ad; yMEHHE OINEepUpOBATh CIUHHUIIAMH H3MEpPEHHUS
MH(POPMALIMOHHOTO 00bEMa U CKOPOCTH Tepe/laun JaHHBIX;

- yMEHHE KOAMPOBaTh U JAEKOAMPOBATH COOOLICHMs IO 3aJaHHBIM IpaBUIIaM;
MIOHMMaHHUE OCHOBHBIX MTPUHIIUIIOB KOAUPOBAHUS HH(POPMAITUH Pa3IMYHON PUPOJIBI: TEKCTOBOM
(Ha yriyOJI€eHHOM YpOBHE: B PAa3JIMYHBIX KOJIUPOBKaX ), rpaduyueckoi, aynmo;

- BJIaJICHUE TIOHATHSAMM: BBICKAa3bIBAaHHE, JIOTHUECKAas OMNepalus, JOTHu4ecKoe
BBIpQ)KEHUE, YMEHHUE 3alMChIBATh JIOTUYECKUE BBIPAKEHHUS C HCHOJIB30BAHUEM TU3IBIOHKIHH,
KOHBIOHKIIMY U OTPHUIIAHHS, OTIPEICISITh HCTHHHOCTD JIOTHUECKUX BBIPAKEHUH, €CIIH W3BECTHBI
3HAYCHUs MCTUHHOCTH BXOJSIIMX B HEro TEPEMEHHBIX, CTPOUTH TAOJHIBI MCTUHHOCTH JUIS
JOTMYECKUX BBIPAKEHUH; 3alUChIBATh JIOTHUECKHE BBIPAKEHHUS Ha HM3y4yaeMOM  sI3bIKe
IpOTrpaMMUPOBAHUS;

- pa3BUTHE  aNTOPUTMHYECKOTO MBIIIICHHS KaK HEOOXOAMMOTO  YCIOBHUS
poeCCHOHATFHOM NeSITETLHOCTH B COBPEMEHHOM O0IIeCTBE; IOHMMAHNE CYITHOCTH alTrOPUTMa
H €r0 CBOICTB;

- co3/1aBaTh M OTJAXWBaTh MpPOTpaMMbl Ha s3bIKe HporpammupoBanus Python,

pEaAIN3YyOINE HECTOKHBIC aJITOPUTMBbI 06pa6OTKI/I YHUCJIOBBIX JaHHBIX C HCITIOJIBb30BaHUEM IIMKJIOB



U BETBJICHUI; yMEHME pa30MBaTh 3aJjauyl Ha M0/33aJa4H, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE
U BBIPKCHHS PA3JIMYHBIX THIIOB (YMCIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX );

- BJIAJCHNE YMEHHSIMHU ¢ HaBBIKAMH HCIOJB30BAHUS HMH(OPMAIIMOHHBIX |
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH Ul MOMCKA, XpaHEHUs, 0OpabOTKM M NepeAayd U aHaiu3a
pas3IMYHbIX BUIOB UHPOPMALIUY;

- yMEHHE BBIOMpATh CIOCOO TMPEACTaBICHUS JaHHBIX B COOTBETCTBHH C
NIOCTaBJIEHHOW 3ajgaueil (TaOmuIbl, CXeMbl, Trpaduky, JUarpaMMbl) C HCHOJIb30BAaHHEM
COOTBETCTBYIOLIUX IPOrPaAaMMHBIX CPEACTB 00pPaOOTKU JAHHBIX;

- YMEHHUE HCIHOJIb30BaTh KOMIIBIOTEPHO-MATEMaTHUYECKHE MOJENU JUIsl aHalu3a
00BEKTOB ¥ IPOIIECCOB: (HOPMYITHPOBATH 1€ MOJICITHUPOBAHNS, BBITIOIHAT AHAIN3 PE3YIIbTATOB,
NOJYYCHHBIX B XOJ€ MOJCITUPOBAHMS, OICHHBATH AJCKBATHOCTb MOJETH MOACITHPYEMOMY
00BEKTY WJIU MPOLIECCY; MPEACTABIATh PE3YIbTAaThl MOJEITUPOBAHUS B HATJISIIHOM BUJIE;

- c(hOpMHPOBAHHOCTB MpeAcTaBIeHul 0 chepax npodeccHoHaIBHON NesITeIbHOCTH,
CBSI3aHHBIX C WH(MOPMATHKOH, MPOTPAaMMHUPOBAHHEM M COBPEMEHHBIMH HH()OPMAIIMOHHO-
KOMMYHHKAIIHOHHBIMHI TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUSX Hayku U IT-orpaciu;

0J151 NPOOBUHYMO20 YPOBHSL:

- yYMEHHUE OINepUpoBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHE 33JaBaTh M ONHCHIBATH Tpadbl PazIUYHBIMU CIIOCOOAMH; HCIIOIH30BATh
rpadsl Ipu peleHuy 3aaay;

- yMeHue CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: CIy4YalHbBIM ONBIT (CydaiHBIN
HKCIEPUMEHT), 3JIEMEHTapHOE CIy4yaiiHOe COObITHE (3JIIEMEHTAapHBIN MCXOJ) OMbITA, CydaiHoe
COOBITHE, YaCTOTa M BEPOATHOCTH CIyYAHOTO COOBITHSA, YCIOBHAsI BEPOSATHOCTh, HE3aBHCHUMBIC
COOBITHS, IEPEBO CITyIalfHOTO SKCIIEPUMEHTA; yMEHHE HAXOIUTh BEPOSITHOCTH COOBITHH B OIIBITAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSMHU; 3HAKOMCTBO C POJIbIO MAaJOBEPOSTHBIX U
IPAaKTUYECKH JIOCTOBEPHBIX COOBITUH B MPUPOIHBIX U COLMATBHBIX SIBICHUIX; YMEHHUE OLICHUBATh
BEPOSITHOCTH COOBITHH W SIBJICHWH B MPUPOZE W OOIIECTBE; YMEHHUE BBIMOJHATH ONEPaIlluy HaJ
CIIy4alfHBIMU COOBITHSIMH, HAXOJIUTh BEPOSITHOCTH COOBITHH, B TOM YHCIIE C TPUMEHEHHEM
dopmyn u rpapuyeckux cxem (nuarpamMm Oiinepa, rpadoB); yMeHHE NPHUBOJUTH MPHUMEPHI
CIly4yallHBIX BEJIMYMH M HAXOIUTh UX YHCIOBBIE XapaKTEPUCTUKH; 3HAKOMCTBO C IMOHATHEM
MaTeMaTHYECKOTO OKUIAHUS CITyJailHON BETMYMHBL; TPECTABIICHUE O 3aKOHE OOJIBIINX YHCENT U
0 POJIH 3aKOHA OOJBIIUX YHCEN B MIPUPOJIE U B COITUATBHBIX SIBICHHSIX;

- CBOOOJTHOE BJIaJIeHHE OCHOBHBIMH MOHATUSMU: HH(pOpMaIHs, Tiepeiada, XpaHeHHe
u 00paboTka WHQOpPMAIMK, AITOPUTM, MOJENb, MOACITUPOBAHWE W WX HCIIOJIB30BAHHUE IS
pelieHuss y4yeOHBIX M HPAaKTUYECKMX 3aJady; yMEHHE CBOOOJHO ONEepHpOBAaTh EAMHUIIAMU

U3MepeHs: HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH MepeIayu TaHHBIX;



- yYMEHHE KOAMPOBaTh U JAEKOAMPOBATH COOOLICHMs IO 3aJaHHBIM IpaBUIIaM;
MOHMMaHHE OCHOBHBIX NMPUHLIMIIOB KOAUPOBAHUS HHPOPMALIUH PA3TMYHON MPUPOIBI: YNCIOBOH,
TEKCTOBOH (B pa3IMYHBIX COBPEMEHHBIX KOJAUPOBKAX ), rpauvecKoil (B pacTpOBOM U BEKTOPHOM
IPEICTaBICHUN), ayIHO;

- cBOOOJIHOE OIEPUPOBAHUE IMOHITHUAMHU: BBICKA3bIBAaHME, JIOTMYECKas OIepawLus,
JIOTUYECKOE BBIPAXKCHHUE; YMEHHUE 3allUChIBaTh JIOTUYECKHE BBIPAKEHHUS C HCIOJIb30BaHUEM
JU3BIOHKIMM, KOHBIOHKIMM, OTPULIAHUS, HMIUIMKAlMM W SKBUBAJIEHTHOCTH, ONPEIEIAThH
UCTUHHOCTB JIOTUYECKUX BBIPA)KEHUH, €CIIM U3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOJALIMX B HEro
IEPEMEHHBIX, CTPOUThH TAOIMLBI UCTUHHOCTH [Vl JIOTMYECKHX BBbIPa)KEHUI, BOCCTAHABJIMBATh
JIOTUYECKHE BBIPAXKEHUSI MO TaOJIMLe WCTUHHOCTH, 3alHUCHIBATh JIOTMUECKHE BBIPAXKEHUS Ha
M3Y4aeMOM SI3bIKE IPOrPaMMHUPOBAHUS;

- BJIaJICHHE TEPMHUHOJIOTHEH, CBsI3aHHOM ¢ rpadamu (BepluHa, pedpo, MyTh, JUIMHA
pedpa U MyTH) U JIepeBbIMU (KOpEHb, JIUCT, BHICOTA JIEPEBa); YMEHHUE HMCIIOJIb30BaTh Ipadbl U
JIEPEBbSI U1 MOJICIIMPOBAHUS CUCTEM CETEBOM M MEpPapXUUECKOW CTPYKTYphl; YMEHHUE HAXOAUTh
KpaT4yallInil yTh B 3alaHHOM rpade;

- HaJIMYKME PA3BUTOTO aJTOPUTMHUYECKOTO MBIIUIEHUS KaK HEOOXOAUMOrO YCIOBHS
npodeCCHOHATIBHON JAEATENbHOCTH B COBPEMEHHOM OOIIEeCTBE; CBOOOJHOE ONEpHUpOBaHUE
HNOHATUSIMH  «UCIOJHUTEINbY», «AJITOPUTM», «IIporpamma», IOHUMaHHE pa3HHUIBI MEXIy
ynoTpeOJIeHUeM 3TUX TEPMHHOB B OOBIIEHHON peud U B MH(POPMATUKE; YMEHHE BBIOMPATh
NOAXOJALIMM aJTOPUTM AJIs PELLIECHUS 3a7auu;

- YMEHHUE COCTaBIATh NPOTPaMMBbl Ui pELIeHHs THUIOBBIX 3a7ady 00pabOoTKU
MacCHBOB JaHHBIX: YHCIOBBIX MAaCCHBOB, MAaTpHl], CTPOK (IpPYrMX KOJUIEKIUIl); yMEHue
3alMChbIBaTh  MPOCTbIE  AITOPUTMBI  COPTUPOBKM  MAacCHMBOB Ha  HM3y4aeMOM  SI3bIKE
IPOrPaMMUPOBAHUSA;  YMEHME  HCIOJIB30BaTb  IPOCTBIE  NPUEMBl  JHHAMHUYECKOTO
OpOrpaMMHUpPOBaHUs, OWHAPHOTO TOMCKA, COCTAaBISATH W  PEAJU30BHIBATH  HECIOXKHBIE
PEKYpPCUBHBIE aJITOPUTMBI;

- cBOOOJHOE BIIaZICHHE YMEHUSIMH M HaBbIKAMU HCII0JIb30BaHUS MH(POPMAITMOHHBIX
¥ KOMMYHUKAIMOHHBIX TEXHOJOTUH JJIs TOMCKa, XpaHeHUs, 0OOpabOTKU U Nepefayn U aHajau3a
pa3IMYHBIX BUIOB HHPOPMALIUY;

- YMEHHME BBIOMpATh CMOCOO TMpPEACTaBICHMS] JAaHHBIX B COOTBETCTBHHM C
MOCTaBJIEHHOW 3adaueil (TaOnuibl, CXEeMbl, TpapuKH, JaUarpamMmbl) C HCIHOJIB30BaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB OOpabOTKM NaHHBIX; yMeHHe (OpMaIn30BaTh WU
CTPYKTYpUPOBaTh WH(OPMAIIHIO, UCIIOIB30BAThH AIIEKTPOHHBIE TAOIHIIBI 1711 00pabOTKH, aHaTH3a

M BU3yaJIM3alluH1 YUCJIOBBIX JTAHHBIX,



- YMCHHE KJIACCU(HUITUPOBATH OCHOBHEBIE 3a71a49u aHaiM3a  JaHHBIX
(mporHo3upoBaHue, KiaaccuduKaiys, KiIacTepu3alus, aHadu3 OTKJIOHEHWH), IOHUMATh
MOCIIE0BATEIHPHOCTh PEIICHHSI 3a/lad aHAIW3a JAHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYUCTKA U
OIICHKa KauyecTBa JIaHHBIX, BBIOOP W/WIIM IOCTPOCHUE MOJEIH, INPEoOpa3OBaHHUE JIAHHBIX,
BU3YaIM3allisl JTaHHBIX, HHTePIPETaIUs Pe3yIbTaToOB;

- c(hOpMHUPOBAHHOCTH MPEACTABICHUH 0 cepax npodeccnoHaTbHOMN e TEIBHOCTH,
CBS3aHHBIX C HWH(POPMATHKOW, MPOrpaMMHUPOBAHUEM K COBPEMEHHBIMH HWH()OPMAIIMOHHO-
KOMMYHHKAITMOHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUAX HAayKku u [T-orpaciu;

B pesynbrare ocBoeHus mporpamMmbl «VICKYCCTBEHHBIH HMHTEIUICKT M MAIIUHHOE
00y4YeHHUEe» YICHUK JTOJDKEH:

umemv npedcmasieHue.

- 0 BO3MOYKHOCTSIX TEXHOJOTMH WCKYCCTBCHHOTO MHTEIUICKTa W aJrOpUTMax
MAaIIMHHOTO O0YYCHUS;

- 0 HOMEHKJIATYpe MPOTPAMMHBIX CPEACTB M HHCTPYMEHTaX MAaTEeMaTHYECKOTO
amnmapara Jiis peleHus] KOHKPETHBIX 33/1a4 HCKYCCTBEHHOTO HHTEJUICKTA;

- O COBPEMEHHBIX OTpacisiX H MNpPOPECCHiX, HCIOIb3YIOIUX TEXHOJIOTUU
MCKYCCTBEHHOT'O MHTEIIJIEKTA M allTOPUTMBI MAIIMHHOTO O0y4YEeHUS;

ymemb:

- MPUMCHSITh WHCTPYMEHTBI MaTeMaTHYECKOTO ammapara u SI3BIKA
nporpamMmmupoBanus Python s ananu3a qaHHBIX;

- UCIIONIb30BaTh OMOIMOTEKU A1 00pabOTKU U BU3yallM3alluU JaHHBIX,

- BEIOMpaTh, 00y4aTh M TECTUPOBATH MOJEIH HCKYCCTBEHHOT'O WHTEJUICKTA JIS
pelieHus 3a1a4 MalmuHHOTo 00y4yeHust Ha Python;

- CTPOUTH HeﬁpOHHBIe cetn B OMOIMOTEKe AJIL peIICHHUA 3aJa4 KOMIIBFOTCPHOI'O

3peHus;
- pemarh MPaKTHYECKHUE 33]]a4l B paMKaX MPOEKTOB.
Y4eOHo-TeMaTH4yeckuii 1aH, BapnanT 1 (0cHOBHOI1 ypOBeHBb)
Ne OCHOBHBIE MOJYJIH ITPOrPaMMBbI KonngectBo yacoB
Bcero Teopus [IpakTrka
1. Monyns 1. BBeneHue B TEXHOJIOTHIO 18 4 14
HCKYCCTBEHHOI'O HHTEJIJIEKTa M OCHOBBI
nporpaMMupoBanus Ha Python
2. |Monyne 2. Co3gaHue  anropuTMOB 66 12 o4
UCKYCCTBEHHOT'O MHTEJUIeKTa Ha Python
3. | Monyne 3. MammHHOEe O0O0ydYeHHE Kak 40 6 34
METO0JIOTHS UCKYCCTBEHHOT'O MHTEIIEKTa




4. | Monyns 4. HelipoHHble cetu U 20 5) 15

KOMITBIOTCPHOC 3pCHUC

Bcero uyacos: 144 27 117

YueOHO-TeMaTH4YecKHii I1aH, BapnanT 2 (MpoaABUHYTHIN YPOBEHb)

No OCHOBHBIE MOAYJIU MPOTPAMMBI KonnuectBo yacoB
Bcero Teopus [IpakTuka
1. | Moayns 1. BBeneHue B TEXHOJOTHUIO 14 4 10

UCKYCCTBEHHOTO WHTEIUIGKTa U OCHOBBI
nporpamMmmupoBanus Ha Python

2. |Monyme 2. Co3maHue  anropuTMOB 60 12 48
MCKYCCTBEHHOT0 UHTeIUIeKTa Ha Python

3. | Moayns 3. MamuHHoe o0O0y4yeHHE Kak 22 5 17
metononorust U1

4. | Monyns 4. HelipouHble cetu H 12 2 10
KOMITBIOTEPHOE 3pEHUE

5. | Monyne 5. IlpoaBUHYTBIE aITOPUTMBI 36 9 27
MAaIIMHHOTO O0Y4EHHSI

Bcero uacos: 144 32 112

Coaepsxkanue nmporpaMmbl

Moayas 1. BBegenne B TEXHOJIOTHI0O MCKYCCTBEHHOI0 HHTE/UIEKTa M OCHOBBI
nporpammupoBanust Ha Python

Tema 1. 3nakomcTBO ¢ TexHONorMen MU

Teopust. TToustus MU (artificial intelligence, Al). Pons N B coBpeMeHHOM Mupe.
HcTtopuueckuii 0030p HcciaenoBaHui B 00JIaCTH UCKYCCTBEHHOIro MHTesuIeKTa. COoBpeMEeHHbIE
HAIpaBJIEHUS! BHEJIPEHMS NPUKIATHBIX HHTEIUIEKTYaJbHBIX cucTeM. llepcriekTuBbl pa3BUTHS
UCKYCCTBEHHOT'O MHTEJUIEKTa. MalluHHBIN MHTEIEKT U pOOOTOTEXHUKA. OTINYHS SKCIIEPTHOTO
WU u mammuHOro 00yueHus. Cnalblii HCKyCCTBEHHBIH MHTEEKT. CHIbHBIA HCKYCCTBEHHBIN
UHTEJJIEKT. Ponb JaHHBIX Npu pa3paboTKe alrOpUTMOB HMCKYCCTBEHHOTO HMHTEIUIEKTa WIIN
MAaIIMHHOTO O0y4YEeHUSI.

IIpodeccun B obnactu Data Science u uckyccTBeHHOro mHTeiuiekra: Data mmxenep,
AHAJTUTHK JTAHHBIX, MH)KEHEp MalIMHHOTO 00ydeHus, Data caiienTHcr.

[Ipaktuka. [Ipaktrdeckas padora 1. «BBenenue B mammnaaoe o0yuenue. [Ipodeccus [Jarta
CalleHTHCT»

Tema 2. BBeaeHue B i3bIK mporpamMmmupoBanusi Python. OcHoBHbBIE KOHCTPYKIIMHI



Teopus. Ponas mporpammupoBanus B MalmiHHOM oOydeHuH. VICTOpusi, 0COOEHHOCTH |
npeuMyliecTBa s3bika mHporpamMMupoBanus Python. Knaccudukanums s3pikoB 1o crmocobam
UCTIOJTHEHUS: KOMITWIIMPYeMbIe U uHTepnpeTupyembie. Cpena paspadbotku (IDE) mist MmammHHOTO
obyuenust: Google Collab u Jupyter Lab. JIuctpubyrie Anaconda ajisi Hay4HbIX BBIYHCIICHHIA,
BKJIIOYAsl HAYKH O IaHHBIX U MAIIMHHOE O0y4YeHHeE.

3HaKOMCTBO CO CTPYKTYpOU MporpamMMsbl Ha si3bike Python. ®yukims kak MUHUMabHAS
enuHMIA nporpamMMsel Ha Python. Busbl ¢yHKIuM: BCTpOCHHBIE M TIOJIb30BaTeIbcKue. CHHTaKCHUC
byHkuii. AprymeHTsl ¢yHkiuil. BeTpoeHHble (QyHKUMU A1 OpraHU3alMM JUaliora: BBIBOJ
uHopmanuu print() u ureHre TaHHBIX ¢ KIaBUATYPhI INPUt(): CHHTAKCUC M JOITYCTUMBIE 3HAYCHHUS
apryMeHTOB.

[lonsTHe nepeMeHHON: Ha3HAYEHHUE, CUHTAKCUC, MHULMANINU3alMsl, TpeOOBaHUS K UMEHH.
[TonsTue Tuna nanHbiX. ba3oBble TUMbI NaHHBIX: int, float, string. [ToHsTHE ONEpanus, onepana u
ormepatop. MaremaTHueckue OIepaluu: CHHTAKCHC M TMpaBwia NpuMeHeHus. Jlorumueckue
BBIPQKECHUS: CUHTAKCUC M IpaBWiia NPUMEHEHMs. YCIOBHBIA OlepaTop: Ha3HAYeHHUE, BUJBL,
cuHtakcuc. [lonmHbI ycnoBHBIA omneparop. JIormyeckue ornepanvu: CHUHTAKCUC M IpaBuia
npuMeHeHus. KackaHblil yCIOBHBIN OnepaTop: CHHTAKCUC U MpaBUiia IPUMEHEHHUS.

IIpaktuka. [Ipaktuueckas padora 2. «YcranoBka Python. Jluctpubyrus Anaconda.

[TpakTryeckas padota 3. «3HAKOMCTBO C Opay3epHOi cperoi mporpaMmmupoBanus Google
Colaby.

IIpakTnyeckas pabora 4. «OpraHuzauus audanora npu nomomu (yHkuui print() u
input()».

[IpakTuueckass padota 5. «JIMHEHHBIM anropuTM. 3amada MO OMPEACIICHHIO BO3pacTa
M10JIb30BATEIIS.

ITpakTruyeckas pabora 6. «JIuneitHbiit anroput™. [Iporpamma-kaabKyasTOp».

IIpakTuyeckas pabota 7. «JIunelnslit anroput™. Llenounciennas apupmeTuxar.

[TpakTuueckas padota 8. «YciaoBHEIH oneparop. CpaBHEHHE TPEX YUCEI».

Moay.as 2. Co3nanue aaropuTMOB HCKYCCTBEHHOI0 MHTe/lIeKTa Ha Python

Tema 3. CTpoku U IUKIIBI

Teopus. Tum string u oneparuu Haj cTpokamu. [loHsTHe KOHKaTeHauuu. MHunmanmzanus
CTpOK. XpaHEHHE CHUMBOJIOB B mamstu kommbtorepa. Tabmuiia ASCIl. ®yukuus ord u chr:
Ha3Ha4YeHHe, CUHTAKCHC M MPHUMEphl UCIOIb30BaHus. VHIeKcalus U CIaliCHHT: Ha3HaYeHUe U
IIPUMEpBl UCIOJIb30BaHus. SIBHOE mpuBeneHue TUNoB. IIpuMeHeHME cpe30B A U3BJIECUEHUS
4acTH CTPOKU. BcTpoenHbie MeToibl. @YHKIUU U METOABI 17151 pabOTHI CO CTPOKAMHU.

[ToHsTHe nMKIa, TEIO IMKIA, MmepeMeHHas mnukiaa. [ukm ¢ ycmoBuem (mmkm While):

Ha3HAYCHUE, CHHTAKCHUC, IPUMEPBI UCTob30Banusl. [{uki ¢ mapamerpom (tmki for): HasHaueHwue,



CHUHTaKCHUC, NIPUMEPHI UCIOJIb30BAHUA. YIIpaBJI€HHE LIUKIOM C MOMOIIbIO onepaTtopos break u
continue.

Ipaktuka. [IpakTrueckas padora 9. «L{ukisl u paboThl co cTpokamu. PucoBanue ¢puryp
IIPYU ITIOMOILU CUMBOJIOBY.

[Tpaktrueckas padota 10. «[{ukibl 1 paboTsl co crpokamu. [Touck u 3aMeHa CUMBOJIOB B
CTPOKE».

[Tpaktuyeckas padota 11. «{ukiel 1 paboThl co cTpokaMu. PacueT konnyecTBa CHMBOJIOB
10 YCIIOBUIO».

[TpakTrueckas padota 12. «{uxnsl. Yncna duboHaTIN».

[IpakTnueckass pabora 13. «luxnbl. OmnpeneneHue KOJIMYECTBA 4YHUCET B JUANa30HE
COIJIACHO YCJIOBUIOM.

Tema 4. Python. Criucku, yHkiuu. Paitisl.

Teopus. [lonsrue maccuBa. Tun naHHbIX list (CMCOK): Ha3HAYEHUE, CUHTAKCUC, IPUMEPBI
ucnonp3oBaHus. Omnepaunn co cnuckamu. [loHsTue craiica W TeHepaTtopa, IpPUMEPHI
UCTIOIB30BaHuUs. METObI MAaCCUBOB ISl yAJIICHUS U JOOABIICHHS SJIEMEHTOB.

Tun naHHBIX [ XpaHEHWsl CHUCKAa MMEHOBaHHBIX cylHocTel dict (cioBaps):
Ha3Ha4Y€HHE, CUHTAKCUC, IPUMEPHI HCNob30BaHus. CBoiicTBa cinoBaps. ClnHsHUE cI0Bapei.

[lonstue ¢aiina. TexcroBele U OuHapHble (aitnel. Metoasl U QyHKUIMK 111 PabOTHI C
¢ainamMu: OTKpBITHE, 3aKpbITUE, YTEHHE M 3anmuch. Pexxumbl oTKpbITHA (aitnoB. [lpumepsl
UCIIOJIb30BaHUs (aiios.

ITonp3oBarensckue ¢yHkuuu B Python: Ha3zHauenuwe, cosnaHue, BbI3OB. OOnacThb
BUJUMOCTH NepeMeHHbIX. JIokanbHas U riaobanbHas nepeMeHHas: Ha3HaueHMsl, THULIMaIu3aus,
nepenava napamerpos. [lonstue namoaa-pyHkumu.

IIpaktuka. Ilpaktudeckas pabGora 14. «CioBapb. BbeiBoj naHHBIX M3 Tene(OHHOro
CIIPABOYHHUKAY.

[IpakTuueckas pabora 15. «Cnucku. ['eHeparus 31€eMEHTOB MacCUBay.

[Ipaktrueckas pabdora 16. «DyHknuu. Beraucienne mpou3BeACHUS BCEX HEUYETHBIX
HaTypaJIbHBIX YMCEIl U3 JUAMa30Ha».

IIpaktnyeckas pabora 17. «DyHkuuu. BosBpaiieHue uucia MHpeAbLAyIIMX BHI30BOB
JTaHHOU (QYHKITUN.

[Ipaktnueckass pabora 18. «®Dynkumu. Bo3BpamieHue TOTHYECKHMX KOHCTAaHT B
3aBUCUMOCTH OT YCIIOBHSI».

[Tpaktuyeckas padora 19. «Dynkiun. O6HOBIEHUE QYHKIIH TPEOOPA30BAHUS CTPOKH.

Tema 5. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMUPOBAHUS



Teopus. Ilapagurma 0OBEKTHO-OPUEHTUPOBAHHOTO TporpaMMupoBaHus. (OCHOBHBIE
komnoHeHTel OOII: kacc, 00beKT, CBOMCTBA, MeTOAbl. Ha3HaueHne 00beKTa U €ro CUHTAKCHC.
Cosznanue oobekra B [Iuton. [TapameTpsl 1 MeTobl 00beKTa. KOHCTPYKTOP M 9K3EMIUIAp Kiacca.
Junamuueckue noss. [loHsaTre poauTensCKoro u 104epHero Kiacca.

[Mpunnuner OOII: HacnenoBanue, nmonuMopdu3M, HHKANCYIAIM. BapuanTel mocTyna K
JaHHBIM: CBOOOJHBIA pekuM jgoctyma (public), pexxum moctymna protected, pexum gocTyma
private. [Teperpy3ka omneparopos.

[Ipakrtuka. [Tpaktuyeckas padora 20. «OOII. Co3manue mpocToro Kiacca.

[Tpaktrueckas padota 21. «OOIl. Co3manue kiacca 4ucia ¢ KOHCTPYKTOPOM OT YHCIIa,
orepaTopoM += 1 MeToioM get val(), BO3BpaIaroniM 3HAYCHUEY.

[TpakTuueckas padota 22. «OOII. Co3manue kiacca MyQueue ouepenu ¢ KOHCTPYKTOPOM
M0 YMOJTYAHUIO U (PYHKIUSAMU 10 €r0 00paboTKe».

[IpakTuueckas pabota 23. «OOII. Co3nanue knacca Heiipon».

Tema 6. MaTremaTHuecKkre OCHOBbI HCKYCCTBEHHOI'O MHTEIIJIEKTA

Teopus. Ponp maTemaruku B mporpammupoBaHud. JIuHelHas anreOpa: BEKTOpbl U
MaTpullbl. AnreOpanyeckoe M TeOMEeTpUUYecKue ompeaeneHue BekTopa. Omepanuu Haj
BEKTOpPAMHM: CIIO’)KEHHE, YMHOXKEHHE Ha CKajsp (YHCIO), BbHIUMTAHWE. BbIUMCIeHHE IITUHBI
BekTopa. Hopma BekTopa. MHOroMepHbIE€ BEKTOPBI.

OcHOBBI JHHEHHOW anreOpbl: Marpuillbl. [loHATHE MAaTpHUIIBI, IJIEMEHTHl MATPHIIHI.
Onepanuu HaJ AIEMEHTaMHU MaTPHIIbL: CII0KEHHE, BBIYMTAHNUE, YMHOKEHHE, TPAHCIIOHUPOBAHHE.
YMHOKeHHEe MaTpullsl Ha BekTop. [IpeoOpa3zoBaHue MIOCKOCTH. ACCOIMATHBHOCTh YMHOKEHHUS
Matpull. JucTpuOyTHBHOCTH yMHOXXEeHMsI MaTpuil. Exaunuunas matpuna. HyneBas matpwiia.
OO6parnas maTpuiia.

OCHOBBI MATEMAaTHYECKOM CTATUCTUKHU U TEOPUH BEPOSTHOCTH. MaTcTaTUCTUKA: IOHSTHE,
Ha3HaueHue, TepmuHosorus. CnyualiHas BenuuuHa. PacrpezgeneHue ciydyailHOW BETWYUHBI.
Pacnipenenennst peanbHBIX CIIy4ailHBIX BEJIMYHMH: MOHATHE BBHIOOpPKH. [loHSATHE HE3aBHCHUMOCTH
CIIy4alHBIX BelMYrH. He3aBUCHMOCTh B aHATN3€ JaHHBIX.

bazoBble TIOHATHUS TEOpPUM BEPOSITHOCTEH. WMCTBITAHUS M COOBITHS, WCIBITAHUE WIH
HKCIIEPUMEHT CO Ciy4allHbIM ucxoaoM. CBolicTtBa BeposTHOcTH. llomapHO He3aBUCUMBIE
coObITHsl. He3aBUCHMOCTH B COBOKYITHOCTH.

[paxTuka. [lpaktuueckas padota 24. «BekTopsl. Beryrcienue KoopaAnHAT BEKTOPOBY.

[TpakTuueckas pabota 25. «Bektopsl. HaxoxeHue yria Mex 1y BEKTOpaMu».

[Ipaktuyeckas pabota 26. «BexTtopsl. HaxoxieHue BeKTOpa, YIOBJIETBOPSIOIIETO
YCIIOBHUIOY.

[TpakTrueckas padota 27. «Matpuiibl. Berancinenue npou3BeIeHUST MATPHUIDY.



[TpakTrueckas padota 28. «Matpuiibl. Beruncinenue pa3HUAIIBI MATPHUID.

[Tpaktuyeckas padora 29. «Teopus BepostHocTu. Pemenne 3agauy».

Tema 7. bubnuoreku Python ast 00paboTKM TaHHBIX

Teopusa.  bubmmoreka Numpy i o0paGOTKM YHCIOBBIX MaccuBOB. Co3gaHue
OJIHOMEPHBIX M MHOTOMEPHBIX MAaCCHBOB, IO3JEMEHTHBIE OMNEpalUd C HHUMH, JOOaBICHHE,
00beTMHEeHNE, YIaTIeHUE U COPTUPOBKA MacCUBOB. CIaliCHHT MacCHBOB, MHOTOMEPHBIE MACCHUBBI,
no3JeMeHTHbIe oneparuu (shape broadcasting) u onepanuu o ocsiM (CBOpaurMBaHue), U3SMCHEHHE
dbopmMBbI MaccuBa.

Jluneiinas anrebpa ¢ O6mbamorexoit Numpy. MHunmanuzamuss Matpull 3HAYCHUSMU W3
paBHOMepHOTO pacnpezeneHus. OCHOBHbIE MaTeMAaTUYECKHE ONEPAIK 10 paboTe C BEKTOpaMH
1 MarpunaMu B Numpy. BeKTOpHO-MaTpUyHas 1 MaTpuYHO-BEKTOPHAsI OoNepanuy. BeTpoeHHBbIH
meton T 11st TpaHCTIOHUPOBAHUS MATPHII.

bubnunoreka Pandas myis paboTel ¢ TaOMMYHBIMU JaHHBIMUA. BCTpOEHHBIE THUIIBI JaHHBIX
Series u DataFrame. Ha3znauenue metomoB .loc, .iloc, head() u mpumepsl MX HCIOIB30BAHUS.
OyHKIMS 3arpy3Ku O0JIBIINX HAOOPOB JaHHBIX read_CSV, MpUMephl UCTIOJIb30BaHUs. METO/BI .
shape (Bo3BpalleHre KopTeka U3 4rciia CTpoK U cTos610B y DataFrame), .columns (Bo3BpareHue
KOJUIEKIIMK C Ha3BaHUsMHU cToio1oB), .info() (uHdopmamus o Bcex crpokax DataFrame).
Wupekcamusi 1o yCIOBHSIM ¥ HM3MEHEHHWE JaHHBIX B Ta0munax. Busyanmmszanus TaHHBIX
nocpeacTBoM rpadukos. Buasl rpagukos. Toueunas nquarpamma (Scatter plot) wim auarpamMma
paccessHUs Kak OCHOBHOM MHCTPYMEHT BU3YyallM3allii B MALTMHHOM OOYYEeHHUHU U aHAJIM3€ JAHHBIX.
[Tpumep ucnonb30BaHUS OMOIMOTEKM Ui aHaIM3a M BHU3YaJIM3allMU JaHHBIX O IacCakKupax
Turanuka (naracer Titanik).

bubmmorekn Mapltlolib u Seaborn ams mocrpoenust rpadukoB. OyHKIMH OUOIHOTEK.
[Tpumep ucnonb3oBaHus OMOMMOTEK A BHM3YyalIM3allMM JAHHBIX O Maccakupax TUTaHMKa
(maracer Titanik).

[pakTtuka. [Tpaktnueckas pabora 30. «bubmmoreka Numpy. OOpaboTka OJHOMEpPHBIX
MacCHBOBY.

[TpakTuueckas pabota 31. «bubmmorexka Numpy. O6paboTka JTByMEpHBIX MaCCHBOB.

IIpaktuyeckas pabora 32. «bubmmorexka Numpy. Ilomp3oBarenbckas GyHKUUS s
00pabOTKN OTHOMEPHBIX MaCCHBOBY.

[Ipaktnueckas pabora 33. «bubmmoreka Numpy. Ilomp3oBarenbckas GyHKIHS ISt
00pabOTKU ABYMEPHBIX MACCHBOB.

[Ipaktuyeckas pabora 34. «bubnmoreka Numpy u nuHelHass anrebpa. CkamspHoe

MIPOU3BEICHUE BEKTOPOBY.



[Ipaktnueckas pabora 35. «bubnmoreka Numpy u nuHeiHas anreOpa. YMHOXEHUE
KBaJIPATHBIX MATPHID.

[TpakTuueckas padora 36. «bubnuoreka Numpy u nuHeiHas anredpa. 3agaqa THHEHHOMI
perpeccumn.

[Ipaktnueckas paborta 37. «bubmmoreka Numpy u JuHeEWHas anrebpa. MartpudHoe
NPOU3BEACHUE, TPAHCIIOHUPOBAHKE, BEIYMCICHHE 00PaTHONW MaTPHIIBD».

[Mpaktnueckas padora 38. «bubimoreku Pandas, Mapltlolib u Seaborn. Anamuz u

BHU3yallM3alys JaHHBIX O maccaxkupax Turtanuka (matacet Titanik)y.

Moayas 3. MammHHoe 00yyeHHe Kak Metogosoruss U

Tewma 8. Brenenne B MammHHOE 00ydeHUE

Teopus. bazossie nonsitus MamuHHOrO 00yueHus (MO): 00beKTHI U MPU3HAKU, BEIOOpKA,
nenesas nepemenHas. [Ipumeps! npumenenus MO. Tumnsl alropuTMOB MAaIIMHHOTO OOYYEHUS:
MalImHHOE O0Oy4YeHHE C yduTelleM, MalluHHOe O0y4deHHne 0e3 yduTels. MallnHHOe OOydeHHe ¢
YaCTUYHBIM TPUBJICYEHUEM YUUTENs, MAIIMHHOE oOydeHue ¢ mnoakpemneHueMm. IlocraHoBka
3aJjaud MalIMHHOrO o0y4yeHus: oOydyeHue c¢ yuurteneM. lIpeacraBieHne NaHHBIX B MalIMHHOM
oOyuenuu. TaOnuuHble naHHBIE M TUIBl NpU3HAaKOB. Ilpu3HakoBoe omMcaHue OOBEKTOB.
UucnoBele, KaTeropuaiabHble, OWHapHbIe M Tpouue mnpu3zHaku. Buasl 3agau MO. Ilonstus
perpeccuu u KiaccupuKaluu, uX oOTIN4Us U rpadudecKkoe npeacTapieHue, 001acTb IPUMEHEHUS.

IIpobnema mnepeoOyuenus. M3mepeHue KkadecTBa MOJEIM MALIMHHOTO OOYYEHHS.
OyHKIMOHANBI KauyecTBa: MeTpHKa, (yHKIUS moTrepb. Kpurepunm KadecTBa MOJEJEH.
[lepeobyuenre MHorousieHOB. MeToapl pemieHuss mpobieM ¢ mnepeodydeHuem. Merton k-
ommwxkarimmx coceneit (k-nearest neighbors), KNN, ero npenmyinecTsa u HeIOCTaTKH.

[Maiinnaitn MammHHOTO O0Yy4eHus. DTambl pa3pabOTKU MOAETH MAIIMHHOIO O0Y4EHHSs.
Juarpamma naiiniaiiHa, OpUHIUI pa3JelieHus JaHHBIX: o0yvarolas U BaJUJAlMOHHAS YaCTH.
O6pabotka nmamubix u data leakage, mnpu3HAakOB © Kpocc-Balumanus Jjs  moadopa
runepnapamMeTpoB mMonenu. OO6paboTka AaHHBIX: BalMaalus, yAaJeHUS YTEUYKH U 00paboTka
NPOMYIIEHHBIX 3HAUCHUH, 00pab0oTKa KaTerOPHAIbHBIX U YUCIEHHBIX TPU3HAKOB.

MeTpuku MammHHOTO o0y4eHus. MeTpuku, ux HasHaueHue. Buasl meTpuk. OCHOBHBIE
meTtpuku perpeccun: MSE, MAE u ux Bapuauuu; xo3dpduument aerepmuHanuu. Otriandue
MeTpuku OT (QyHKIUH noTeph. Metpuku Precision u Recall, mokaszarens F1-mepa. OnenuBanue
kadectBa ynopspounsanus rpapuxkom ROC-AUC. Jloructuyeckas ¢pyHkuus omuoku LogLoss.

Ipaktuka. [lpaktudeckas padora 39 «Pemenne 3agau no reme naimiaan MO»

[Tpaktrueckas padota 40 «Peanu3anus kiacca TUHEHHON PErpecCUm».

Tema 9. MaTremaTtnueckre OCHOBBI MAIIIMHHOTO O0y4YEHUS



Teopus. DyHKIMM MaTEMATHYECKOro aHaiau3a. Yucio OJijepa M MoKa3aTeabHAas
¢ynkuumeit. OkcrnoHeHumanbHas (yHKIUSA, ee rpaduk, cBoiictBa. Ilpemenst QyHKuui u
nocienoBarenbHocTel. [IoHsATHE 1 OCHOBHBIE CBOMCTBA JIorapu(pMUUECKOi (yHKINHU, ee TpaduK.
CpoiicTBa (QpyHKIUMI: HENPEPHIBHOCTb, 3KCTPEMYMBI, BO3pACTaHUE U YObIBaHHE. DKCTPEMYMBI
(GyHKUUI: onpeesieHus], IPUMEpbl S3KCTPEMYMOB U CBOMCTBO MOHOTOHHOCTH (DYHKIIMH.

[IpousBogHasa, TpagWeHT W TpaJueHTHas onrtumusauud. [loHATHE NPOU3BOAHOM,
reomerpuueckuii cMbicia. IlpomsBomHas kak ¢yHkuus. [Ipom3BoaHas KOMOO3HIMU (DYHKITHIM.
Bbruucnenne mnpous3BOIHBIX, MPaBWIO MHPOM3BOAHONW Komno3uuuu. IlpomsBonnas QyHkmi
MHOTUX IepeMeHHbIX. ['paguent. I'panuenTHas ontuMusanys. AITOpUTM IPaJUEHTHOIO CITyCKa
JUISL HAXOXKIEHHUSI MUHUMYyMa (pyHKunu. O HOMEpHBIN TPaJiMEHTHBIN cllyck Ha si3bike Python.

[paxTuka. [Ipaktueckas padota 41 «Pemienue 3aa4 Ha TPaAMEHTHYIO ONITUMU3ALIMIO».

Tema 10. Anropurmsl perpeccuu B 3agauax MO

Teopusa. Anroputm MO nuHeiiHass perpeccust [Ulsl aHajau3a JaHHBIX. ONpPEAEICHUE U
OCHOBHBIE cBoiicTBa. OOydeHHUE MOMAENU JMHEHHON perpeccuu g OOJIBIIET0 KOJIMYECTBA
npu3HakoB. [IpuMeHeHHe MoOJIeNu JIMHEHHOW perpeccun u3 Oubimorexku Python Sklearn k
PELICHUIO NPAaKTUYEeCKUX 3aj1ad. Busyanmuszauus wmopenu. Murtepnperanus ko3¢hQUIMEHTOB
JIMHEHNHOMN PErpeccum.

ANTOPUTM  JIOTUCTHYECKON perpeccuu. JI[BymepHass JuHEHHas KiacCHUUKAIH.
MHoroMepHbIi citydail. BpruncieHue BEpPOSITHOCTHM KJIaccoB. Jlormcruueckas perpeccus.
Jloructuueckas perpeccus B MaTpUYHOM BHUZE. 3alMCh KpUTepus KaudecTBa. Jlormctuueckas
(GyHKLUS TOTEPB.

IpaxTuka. [Ipaktueckas padota 40 «Peanusanus kinacca JMHEHHON perpeccum.

[IpakTnueckass pabGora 42. «Peanmuzanmuss JorucTuueckod perpeccun ¢ Lo-
OCETYJIIpU3aLUEI»

Tema 11. Bwibop momenn MO u metona oreHKU ee 3PGEKTUBHOCTH B 3aBUCUMOCTH OT
pemaeMon 3a1aumn

Teopus. Jlornueckue anropuTMbl aHalIW3a JAaHHBIX. Pemaroniue nepeBbs, yCTPOMCTBO U
oOyueHue As 337a4M Kiaccuukanuu. AHalIM3 pellaroliux JiepeBbeB. BriOop pemraromiero
npaBuia B pemiaromeMm jaepeBe. I[lepeoOyueHne M Heno0O0yueHHE PpEHIAIONINX JEPEBHEB:
MIOCTaHOBKA IPOOJIeMbl; THIepIIapaMeTphl pelIaloInX AepeBbeB. [IpenMyiecTBa U HEAOCTATKU
pelaroux 1epeBbeB. Pemaromee nepeBo 1 3a/1a4 perpeccui.

Komnosunun anroputmoB. Miaes NOCTpOEHHsS KOMIIO3MLIMM AJITOPUTMOB: HPHHIMII
Konnopce; skcnepument ["ambToHa. barrunr: mpocroe ronocoBanue; OyTCTpam. AJITOPUTM
ciayuyaiiHoro jeca. CTEKWHI: HIesd CTEKWHTa, CHOCcOObl OOydeHws, aHanu3. bycTuHr: wuues

aIrOpUTMa, TPaIMEHTHBIA OYCTHHT, IPEUMYILIECTBA U HEJOCTATKH.



[Maiinnaitn BeIOOpa mopenu. Pabora ¢ OmOmmorekoit Sklearn (momymu grid search u
pipeline). Konseitep 00pabOTKH JaHHBIX C TIOMOIIBIO Pa3IMYHBIX Mozesel. Boibop Hammydmei
MOJIENI MAIIMHHOTO OOydYeHUs Ul KOHKPETHOW 3amaun. TexHuku BeIOOpa rHIeprapameTrpoB
MO/IEJIN.

Konkypcsl Ha kaggle.com. Ilnatgopma ais npoBefeHNs COPEBHOBAHUN MO MAaIMHHOMY
oOyuennto Kaggle. Jlaracet™ u 3arpy3ka pemenuii Ha matgopmy Kaggle.

[IpakTtuka. [Ipaktudeckas padora 43 «Iloctpoenue momenun MO meToqoM OMMKAMITUX
coceziell M U3MepeHHe e€ KauecTBa ¢ MOMOLIbIO KPOCC-BaTUJALIUN».

IIpaktnueckass pabora 44. «OOydyeHHE KOMIIO3MLIUU aJTOPUTMOB. CIy4YalHbIM Jec u
IpaJuEeHTHBIH OYCTUHI C NOMOIIbIO TOTOBBIX pealu3aluil JaHHBIX Mojejedl B OmOamorexax

sklearn u catboost.»

Mopaysib 4. HeiipoHHble ceTH 1 KOMIILIOTEPHOE 3peHue

Tema 12. BBenenue B HEMPOHHBIE CETH.

Teopus. Mctopus pa3Butus HeiipoceTel. Moens HCKyCCTBEHHOT0 HelipoHa. [lepuentpon
Po3enOnarra: mosHOTa M CXOAUMOCTb. ANTrOpUTM 00y4YeHMs HEHpOHHBIX ceTell. PekyppeHTHbIe
HelipoHHble ceTd. CBEpTOUHBIE HEHpoHHBIE ceTu. PeBomtonus rIyOOKoro oOyuYeHHs.
Tpancdopmepsl B 00pabOTKe €CTECTBEHHOTO si3bika. COBpEMEHHOE pa3BUTHE HEUPOHHBIX CETEH.

Mopnens HelipoHa. ®dynkuus curmouabl. DyHkuuM axktuBauuu. OAMH HEHUPOH H
NOJTHOCBSI3HAsE HEHUpOHHas ceTh. MHOTIOCIONHBIA MepuenTpoH OOy4eHHE TOJIHOCBSI3HBIX
HEHpOHHBIX ceTeil. 3amava pacno3HaBaHus pykomucHbIX Lugp. [IpeobpasoBanue BekTOpa B
nepuentpone. Ilapamerpsl HeliponHolt cetu. OOyueHue HelpoHHBIX cereid. OOydeHue
nepuentpona. Ontumuszanus GyHKIuHU notepb. CTOXacTUYECKUI IpaiueHTHBIA CITyCK. AHAIU3
MOJTHOCBS3HBIX HeMpocereil. CrocoObl peryisipu3alui B HEMPOHHBIX ceTsx: ciaou Dropout u
Batch Normalization 1 ux npumenenue. ®peiimBopku deep learning. OOyueHue HEHPOHHBIX
cereit B Oubnmoreke riryobokoro ody4denus PyTorch.

[paxTuka. [Ipaktueckas padota 45. «O0yuenue HelpoHHBIX ceTell B Pytorchy.

Tema 13. TexHOJIOTHSI KOMIIBIOTEPHOTO 3pEHUS

Teopus. CBepTouHble HEHPOCETU: UCTOPHSI Pa3BUTUS KOMIIBIOTEPHOIO 3peHus. Mcropus
pa3BUTHS KOMIIBIOTEPHOTO 3peHusi, KoHKypc ImageNet. KomnbsiorepHoe 3peHue 10 HelpoceTeil.

VYcrpoiictBo  cBepTkH. ['mctorpamma  opueHTHpoBaHHbIX  rpagueHtoB  (HOGQG).
Knaccugukanus nzobpaxenuit. IloaHocBs3HBIE ceTH 1is 00pabOTKM KapTHHOK. CBEpPTOYHBIE
cetu i 00paboTku kapTHHOK. CBepTKa n3odpakeHus puibTpom. Oneparus cBepTku. CBepTka
IBETHBIX n300pakeHuil. [locTpoeHne mPOTOTHUNA CBEPTOYHOM HEUPOCETH. Y CTPOUCTBO

MIOJTHOIIGHHON CBEpTOYHOM HelpoceTu. [locienoBarenbHple CBEPTOYHBIE CIOM B 00paboOTKe



KapTUHOK. YCTPOWCTBO CBEPTOYHOM HEUPOHHOM CETH I 3aJaud  KJIacCU(PUKAIIMH.
WuTepnperanysi CBEpTOUHBIX CIIOEB.

[TapameTpel B TOJHOCBS3HOM 4YacTW CBEepTOYHOH Helpoceru. Pooling B pemenun
po0seMbl 0OJIBIIOT0 KOJIMUYECTBA NApaMETPOB CBEPTOUHOM HElpoceTH.

Apxutekrypsl CNN. Apxurektypsl cBeprounsix Heiipocereii: AlexNet; VGG. IIpo6iema
3aryxanus rpaguentoB. SKip Connection. Skip Connection B CBEpTOYHBIX CIOSX. APXUTEKTYPbI
ResNet, DenseNet.

Transfer Learning: mnepenoc 3HaHuii. IlpumeHeHune npu oOydyeHUH HEHpOCETEH.
JlooOyuenue cetu. 3aMopo3Ka CII0€B Iepes J000yueHHEM.

[IpaxTuka. [Ipaktuueckas padora 46. «I[locTpoeHue cBepTOUHON HEUPOCETH /1JIS pELICHUS
3a[a9i KIacCU(UKAIII.

[Ipaktuueckass pabora 47. «J/looOyueHue HeHpoceTH Ha 3adady KiaccuuKauu
KapTUHOK».

Mopnyas 5. IIpoaBuHYTBIE aIrOPUTMbI MALIUHHOTO 00YYeHHS

Tema 14. Jloructruueckas perpeccus 11 KiiacCu(pUKaLUU TEKCTOB

Teopus. 3amaya knaccudukanuu TEKCTOB M ee mpuMmeHeHue. Kiaccuueckue MeTombl
pelIeHts, X JOCTOMHCTBA M He1ocTaTKU. CriocoObl KOAUPOBAHUS TEKCTOB ISl UCIIOJIb30BAaHUS B
KJaccuueckoM mnojaxoje. [IpeaBapurenbHas oOpaboTka TekcTa ¢ MOMOIIbI0 OnOmmoreku nltk.
OOyueHue alropuT™Ma JIOTUCTHUECKOM perpeccun Ha bag-of-words (merok ¢1oB) u aMOe i IuHrax
CJIOB B JIByX CETTMHIaX Ha 3aJjaue KjacCU(hUKalUu HACTOSIIUX U (EHKOBBIX HOBOCTEH, cCpaBHEHHE
pE3yJIBTaTOB.

[paktuka. [Ipaktuyeckas padota 48. «JlorucTuueckas perpeccus I KiacCu(UKAITUH
TekcToB. Co3gaHue criaM-QuiIbTpay.

Tema 15. Meton onopHbIX BeKTOpoB (SVM)

Teopus. Hasnauenme weroga omopHbBIX BekTopoB (SVM). 3anmada nmHelHOU
kinaccuukanuu. Pasgenumelii u Hepazaenumblil ciaydan. Wnes anroputrma. SInepHbIl TprOK.
[Tpeumymectea SVM. Orcryn o6bekta. @PyHkuus mnotepb. lllupuna mnonocel. 3agaua
ONTUMM3ALHH.

IIpaktuka. [IpakTuueckas pabota 49. Pemenue 3aauu onTHMHU3ALINY.

Tema 16. ['panueHTHBIH OyCTHHT

Teopusa. I'pagueHTHBII OYCTHMHT KaK HOBBIH CIOCOO TOCTPOCHUS KOMITO3HUIITHH
anropuTMoB. IlpumeHeHue anroputMa s 3agad KiIacCU(MKALMU, PErpeccud U MpOCTOH
MojenbHOM 3amaun. IlpenmmymiecTBa u HenocraTku OyctuHra. ['orosbie peanuzanun: XGboost,

LightGBM u CatBoost.



[Ipaktuka. [lpaktudeckas pabora 50. «Pemenue 3amaunm perpeccur C IOMOIIBIO
IPaAMEHTHOTO OYCTHHTaY.

Tema 17. Knactepusanus 1 METOAbI MOHUKEHUS Pa3MEPEHHOCTH

Teopusa. 3amaum mammHHOrO 00y4YeHHs Oe3 yuutens (0e3 oOydaromnieil BBIOOPKH):
KJIacTepU3alys U METO/Ibl IIOHM)KEHUS pa3MepEeHHOCTH. MeTObl CHUKEHUS Pa3MEPHOCTH: METOJ
raBHBIX KommoHeHT, t-SNE wu aBrosHkozepsl. 3amaua KiacTepu3aluu: MOCTAaHOBKA H
npuMmenenue. Meroasl knacrepusauuu: K-Means 1 DBSCAN, ux npeumMyniecTBa 1 HEJOCTaTKHU.

IIpaktuka. [IpakTuueckas pabora 51. «Pemenue 3amaun Ki1acTepu3aluy C IHOMOIIBIO
o6ubmuoreku sklearny.

Tema 18. 3agaun KOMIIBIOTEPHOTO 3PEHUS M X HEHPOCETEBBIC PEIICHUS

Teopus. 3agaun 0651aCTH KOMIIBIOTEPHOTO 3PEHUS: CETMEHTAlMs, AETEKIMs, TeHepaLusl
n3o0pakenuil. [locraHoBKa 3agauM cermMeHTauuu W uaen ee peweHus. CemaHTHUecKas
cermeHtauus. Transposed convolution, CoBpeMeHHbIE apXUTEKTypbl HeHpoceTel i 3ajladu
cermentanuu SegNet, U-Net. 3amaunm Ha CThIKE KOMITBIOTEPHOTO 3peHUS W 00paboTKU
ecTecTBEHHOTO si3bIKa. Cdephl UX MPUMEHEHUS U PECYPCHI U TECTUPOBAHUS MOJICIICH /IS 3TUX
3ajay.

IIpaktuka. IIpakTrueckas pabora 52. «PemeHue 3agaun cerMeHTalMM M300paXKeHUul ¢
KaMephbl OECTMIIOTHOT'O aBTOMOOMIIS.

Tema 19. Buenpenne Mojieneit MAIIMHAOTO 00YYEHUS B IIPOTYKT

Teopus. Cranuu pazpaborkun ML-moneneii. Beibop MeTpuku B 3aBUCUMOCTH OT 00J1acTH.
CnoxHocts kKoHBepTanmu. ML u npoGnema TounHocTu. Banmmpanus AaHHBIX M HPU3HAKOB.
HenocrynHocTs npu3HaKoB U KpeAUTHBIN ckOpuHT. [Ipo6nema Beibopa moaenu. ML u npobnema
BbIOOpa OblcTpoli Mozaenu. Metpuku nponykra. [Ipumepsl HTPOAYKTOBBIX THUIOTE3. OTarmbl
BHeApeHuss ML-moznenen.

Ipaktuka. [Ipaktuyeckas padora 53. «Coznanue Tenerpam-00Ta ¢ S3bIKOBOH MOJIENBIO
JUTSL KiTacCU(UKAIIUYA TOKCUYHBIX TEKCTOB.

Tema 20. Benenne B 00pabOTKy €CTECTBEHHOTO SI3bIKa

Teopus. OOpaboTtka ectecTBeHHOro s3bika (Natural Language Processing, NLP).
[Tpumepst ucnonszoBanus NLP. lannbie mis oOyuenus. OcHoBHble 3agauun NLP. Croco6sbl
KOIWPOBAHMA CJIOB JJISI MOJAYM B MOJCIIM MAallITMHHOT' O 06yqu1/I${: MEINIOK CJIOB Bag of Words, u
Tf-1df, ux npeumyinectBa u Hegoctatku. O0paboTka Tekcra. ba3oBbie omepanuu mo 06paboTKe
TEKCTOB: MOJIy4YeHHEe MPU3HAKa U3 TEKCTA U OUHUIIEHUE €ro OT HeHYHOH uHpopmaruu. CTeMMUHT

Hn J€MMaTHu3anus. TOKeHI/I3aI_II/I$I .



OMOEJIMHTH - CIOCO0 KOJIMPOBaHMS CJIOB A TOJAYd B AITOPUTMBI MAIIMHHOIO
oOyuenus. CBoiicTBa 3MOeATUHTOB. OUCTpHOYTHBHAS ceMaHTHKa. [lomydenue >MOenTMHIOB.
Crioco6s1 00yuenus smbeuaros: Word2Vec u GloVe. IlpoBepka kadecTBa SMOESITMHTOB.

[Ipaktuka. [IpakTudeckas padora 54. «lIpemoOyueHHble dMOEIIUHTH U3 OUOIMOTEKH
gensim jist peleHus 3aJa4m epeBoia TeKCTay.

Tema 21. Knaccugukaius Tekcta 1 peKyppeHTHbIE HEHPOHHBIE CETH

Teopusi. Metoasl kinaccudpukaimu TeKCToB. PekyppentHbie Hediponnbie cetd (RNN):
oO1ree ycTpoicTBO, MPUMEHEHHE B KiacCUUKaIUs TeKCToB, BUIbI. [Ipocreiimuii Bua Vanilla
RNN. IIpeumymecta u HemoctaTku RNN. ITpumenenue RNN s pemenus 3ampad o0paboTKu
TEKCTa: KJIacCH(pHKAIKs, SI3BIKOBOE MOJICIIMPOBAHUE, MAIIMHHBIN TIEPEBO/I.

[paktuka. Ilpaktudeckass pabota 55. «buHapHas kiaccuukanus C TOMOIIBIO
PEKYPPEHTHON HEHPOHHOU CETU.

Tema 22. SI3pIKOBOE MOJICITHPOBAHUE

Teopus. [lonstue s3pIKOBOrO0 MoaenupoBaHus. GopmanbHas MOCTAHOBKA 3aa4M YEpe3
NIEPEMHO)KEHUE YCJIOBHBIX BEPOSTHOCTU CJIOB Ul OLICHKM BEPOSATHOCTU TEKCTa. MeTpuku
kagectBa. OCHOBHasi MeTpHKa KadecTBa Ui S3bIKOBOTO MOJEIMPOBAHUS — MEPIICKCHSL.
®dopmyia nepriiekcuu. Pemenue 3aqaun sS36IKOBOT0 MOJETUPOBaHUS ¢ MOMOIIbI0 N-rpaMMHOM
A3BIKOBOM Mojenu. Pemrenne 3amaum sA36Ik0BOro Mozaennposanus ¢ nomouipto RNN. Merozsr
reHepaluy TeKCTa C MOMOIIBIO SI3bIKOBBIX MoJienel. CTpareruu renepanuu Tekcra: greedy u beam
search.

Beenenne B LSTM u GRU. IIpoGiemsl B3pbIBarOIMXCS M 3aTyXaOLIMX I'pajleHTOB.
Pemenue npoOsem ¢ moMOLIbI0 KIUINHTA TpagreHToB U apxutektyp LSTM u GRU.

[paktuka. [IpakTudeckas pabora 56. «OOydenue char-level s3pIkoBOM Momenu B
noMoupro RNNy.

Tema 23. CoBpemeHHbIE apXUTEKTypbl NLP

Teopus. Uctopus pazsutus apxutektyp B NLP. CoBpemennas apxutekrypa Transformer.
[To3unmoHHbIe MO ITUHTH U 0011Ias apxuTekTypa Transformer. MexaHn3m BHUMaHUS.

Cnou wm snementsl: Mmulti-head attention, LayerNorm, feed-forward cnoii, residual
connections. KoaupoBaHue MO3MIMOHHON WH(OPMAIMK TTO3UIMOHHBIME AMOEIIMHTaMHU.
[TprMeps! HCIIONIB30BAHUS APXUTEKTYPhI B Pa3IMYHBIX 00JIACTAX ITYOOKOro 0OydeHusl.

Subword Toxenuzanus. HauBHON TokeHHM3alMM Hee MPOOJIEMBI.  €CTh HECKOJBKO
npoOiiem, B ToM yrcie out-0f-vocabulary. CoBpeMeHHBI alrOpuT™M TOKEHHU3aIMK TeKcTa — Byte-
Pair-Encoding

[Ipaktuka. I[Tpaktuueckas padorta 57. «Pemenune 3amaun KiacCU(UKAIIUU C TTOMOIIBIO

moxaenu BERT apxurekrypa Transformer.



Tema 24. Beenenue B Transfer Learning 8 NLP.

Teopust. Ocobennoctu noaxona Self-supervised learning. IpegoOyueHue Ha GOJBIIOM

oobeme “chpbiXx” nmaHHbIX. [laracer mns onenku kadectBa GLUE. GPT. BERT u Masked

Language Modeling. BART. IIpeno6yuenue Seq2seq. Cymmapu3aiius TekcTa ¢ momorsio BART.

[Ipaktuka. [TpakTnueckas padora 58. «Knaccudukammsi TOKCHOBY.

KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK
peajiu3anuu J0NMOJHUTEIbHOM 001Iepa3BUBAIOIIEH POrPaMMbI
«VMCKYCCTBEHHBIM MHTEJUIEKT U MAIIUHHOE 00YUEHHE)

Ha 2023/2024 yu. roa
T'on Jlara JlaTa KomuuectBo | KonnuectBo | KonnuecTBo Pexum
oOy4yeHHs | Havaia OKOHYaHUs y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
3aHATHH 3aHATHUH Heenb THEH 4acoB
01 o5 2 pazaB
1 rox CEHTAOPS mas 36 72 144 HEJIEmo o 2
2023 2024 aKaJeMUYECKUX
qaca
Kanenpapno-remaTndeckoe niianuposanue, Bapuanr 1 (0cHOBHOI ypoBeHb)
Komnuectso dopma
< E JacoB KOHTPOJISI
é ;% Tema 3ansaTus 3225;;[; = E
@) o & ¥ o«
2 5 | £
= =
Monayab 1. BBenenue B TEXHOJIOTHIO HCKYCCTBEHHOI'0
HHTEJLJIEKTAa U OCHOBBI IporpaMmMupoBanus Ha Python
1. | 3makomctBO ¢ TexHonoruenn NN Vuebnoe | 1 1 TecrT, omnpoc
3aHATHE
2. | 3rakomcTBO ¢ mpodeccusimu B MU VYyeOnoe | 1 1 Tecr, onpoc
3aHATHE
3. | Benenwue B 51361k mporpammupoBanus | [Ipaktaa | 0 2
Python. Cpena paspaGotku Jupyter | eckas
Lab. uctpubyruB Anaconda pabora
4. | BBezneHue B A3bIK IporpaMMupoBanus | YueOnoe | 1 1 Tecrt, onpoc
Python. Tlepemennbie. Opranu3anus | 3aHSATHE
Juajora
5. | Beenenwue B 51361k mporpammupoBanus | [Ipaktaa | 0 2
Python. Opranu3zanus auanora eckas
paborta
6. | BBenenue B s3bIK TporpaMMupoBanus | Yuebnoe | 1 1 TecT, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE | 3aHATHE
€IMHULBI M KOHCTPYKIIUU




7. | Beenenue B s3Ik nporpamMmMupoBanus | [Ipaktuy 2
Python. JIuneinsbIii anroputm eckas
pabora
8. | Benenue B s13bIK IporpamMmmupoBanus | [IpakTuy 2
Python. YcnoBHBIl anroputm ecKas
paborta
9. | BBenenwue B s13bIK IporpammupoBanus | [Ipaktuy 2
Python.  Kackamguplii  yCJIOBHBIN | ecKas
orepaTop pabora
Bcero 14
YacoB:
HUTOI'O 18
Monayasb 2. Co3nanue aIropuTMoOB HCKYCCTBEHHOI0
WHTeJUIeKTa Ha Python
10. | Ctpoku u 1ukiabl. Tun string u | YueGHOe 1 TecT, onpoc
OTepanyy HaJl CTPOKAMHU 3aHsATHE
11. | Ctpoku wu nwukiuel. Hukn ¢ | [Ipaktuu 2
napamMeTpoM M YCIIOBHEM ecKast
pabora
12. | Coucku, ¢ynkuuu, ¢ainsl. Tunsl | YueOHOE 1 Tecrt, onpoc
naHHbIx list u dict 3aHSTHE
13. | Cruckn, ¢byHKINH, ¢aitner. | [IpakTiy 2
Omnepanuu co CUCKaMu ecKast
pabora
14. | Cnucku, ¢byHKIMH, ¢aitnel. | [IpakTuu 2
Omneparuu ¢ daiinamu eckast
pabota
15. | Criiucku, ¢$byHKIUY, ¢aiinbl. | YueOHoe 1 Tecr, onpoc
[Tonp3oBarenbekue GQyHKIUU 3aHsATHE
16. | Criuckn, ¢$byHKIUY, ¢aiinsl. | [Ipaktuy 2
BosBpaiienne 10ruyeckux KOHCTAHT |  ecKas
B 3aBUCHMOCTH OT YCJIOBHS pabota
17. | Coucku, ¢$byHKIUY, ¢aiinsl. | [Ipaktuy 2
OOHoBIIEHNE ¢byHKIMU | eckas
peoOpa3oBaHus CTPOKH paboTta
18. | OcHoBBI 00BeKTHO- | YueOHoe 1 Tecrt, ompoc
OpPUEHTHPOBAHHOTO 3aHSTHE
nporpamMupoBanus.  Kmaccel
00BEKTHI
19. | OOII. KoHcTpyKTOpHI YuebHoe 1 Tecr, onpoc
3aHSTHE
20. | OOII. Meronbt YueOHoe 1 Tecrt, ompoc
3aHSTHE
21. | OOIL. Ileperpy3ka orepaTropos ITpakTuy 2
ecKast
pabota
22. | OOII. Co3znanue kinacca Helipon [IpakTru 2
ecKast
pabora
23. | Maremaruyeckue OCHOBHI | Y4eOHOe 1 TecrT, ompoc
HCKYCCTBEHHOTO WHTEIUICKTA. | 3aHATHE

Bekropsl 1 MaTpUILB




24. | Matemaruueckue ocHOBBI | [IpakTu
HCKYCCTBEHHOTO UHTEJUICKTA. |  ecKas
Brrurcnenue KoopIMHAT BEKTOPOB pabora
25. | Maremaruueckue ocHoBHI | [IpakTru
HCKYCCTBEHHOTO MHTEJUIEKTA. | ecKas
HaxoxeHue yriaa Mexay BeKTopamu | padoTa
26. | Matemaruueckue ocHOBHI | [IpakTuy
HCKYCCTBEHHOTO MHTEJUICKTA. | ecKas
Haxoxnenne BEKTOpa, | pabota
YJIOBJIETBOPSIIOIIETO YCIOBUIO
27. | Matemaruueckue ocHOBBI | [IpakTuu
HCKYCCTBEHHOTO UHTEJUICKTA. | ecKas
Brruncienue nponsBeIeHHsI MATPHUIT pabora
28. | Maremarunueckue ocHOBHI | [IpakTny
HCKYCCTBEHHOTO MHTEJUICKTa. | ecKas
Brrancienue pasHuUIbl MaTPUIL pabora
29. | Maremarudeckue OCHOBBI | YueOHOe TecrT, omnpoc
MCKYCCTBEHHOTO MHTEJUIEKTa. Teopus | 3aHsATHE
BEPOSITHOCTH
30. | Maremarunueckue ocHOBHI | [IpakTny
HCKYCCTBEHHOTO MHTEIJICKTA. 3a7auul | ecKas
110 TEOPUH BEPOSITHOCTH pabora
31. | Marematuyeckue OCHOBHI | YyeOHoe TecT, onpoc
HCKYCCTBEHHOTO MHTEJUICKTA. | 3aHATHE
MaremaTHueckasi CTaTUCTUKA
32. | Maremarnueckue ocHOBHI | [IpakTuy
UCKYCCTBEHHOT'O MHTEJIJIEKTA. 3a7auul | ecKas
110 TEOPUU BEPOSATHOCTH pabora
33. | bubanorexka Numpy nis o6pabotku | YueOHoe Tecrt, onpoc
YHCIIOBBIX MAaCCHBOB 3aHSTHE
34. | bubnmuoreka Numpy. OO6pabotka | [IpakTuu
OJTHOMEPHBIX MacCHBOB ecKast
pabota
35. | bubmmoreka Numpy. OOpabotka | I[TpakTiu
JIByMEPHBIX MacCHBOB eckas
paborta
36. | bubnuorexa Numpy. | [IpakTtuu
[Tonp3oBarenbckast  QyHKIUA IS ecKas
00pabOTKH OJTHOMEPHBIX MACCHUBOB pabota
37. | bubnmmoreka Numpy wu nuHelHas | YdyeOHOe Tecrt, onpoc
anreOpa. 3aHATHE
38. | bubnmuoreka Numpy wu nuHeiHas | [IpakTuu
anredpa. 3amauga JIMHEWNHON ecKas
perpeccun pabota
39. | Marpuynoe npoussenenue, | [lpaktuy
TPaHCIOHUPOBAHHE, BBIUUCIIEHHE | ecKas
00paTHOI MaTPHIIBI pabora
40. | bubanorexku Pandas, Mapltlolib u | YueOnoe Tecrt, ompoc
Seaborn. AHaim3  #aHHBIX O | 3aHATHE

naccaxupax Turanumka  (nmaracer
Titanik)




41. | Amanu3  nmaHHBIX 0 maccaxwupax | [Ipaktuu | O 2
Turtanuka (matacet Titanik) eckKast
pabora
42. | Buzyanuzanus nanHbeix o naccaxupax | [Ipaktuua | O 2
Turanuka (naracer Titanik) eckas
paborta
Bcero gacos: | 12 o4
HUTOI'O: 66
Moayab 3. MamiuHHoOe 00y4YeHne KaK MeTO10JI0TUsl
HCKYCCTBEHHOT0 HHTEJLUIEKTA
43. | BBenenne B MammHHOe oOy4yeHue | YueOnoe | 1 1 Tecrt, onpoc
(MO). Perpeccus u knaccudukanus 3aHATHE
44, | Perpeccus u KiaccupUKaIus [Ipaktru | O 2
ecKast
pabora
45. | INaiiniaifH MalmMHHOTO 00y4YEHUs [paktuy | 0 2
ecKast
pabora
46. | Iloctpoenne moxenu MO wmeromom | IIpaktuu | O 2
Onmxaiiumx cocenent eckas
pabora
47. | smepenne kadectBa monenu MO c | Ilpaktuu | O 2
MIOMOIIBIO0 KPOCC-BATUIAIINU ecKast
pabora
48. | Ilocrpoenne monmenun MO wmetomom | [Ipaktuy | O 2
OMmKalIIuX cocenel U u3MepeHue e€ |  eckas
KayecTBa C  IOMOINBIO  Kpocc- | pabota
BaJIAJAIIAN
49. | Metpuku MamMHHOTO OOy4YeHus: B | YueOHoe | 1 1 Tecrt, onpoc
3aJaue  perpeccMd, B 3ajade | 3aHATHE
KJIaccu(uKanuu
50. | Peamm3anms ~ xmacca  smHedHOH | [IpakTmu | O 2
perpeccuu eckas
paborta
51. | Maremaruyeckue OCHOBHI | YueOHoe | 1 1 Tecrt, ompoc
MaIIMHHOTO  0oOydeHUs. DYHKIUM | 3aHATHE
MaTeMaTHYeCKOro aHaJIn3a
52. | Maremaruueckue ocHoBbl | [IpakTuu | O 2
MaIMHHOTO  0o0ydeHus. DyHKIWU | ecKas
MaTeMaTHYECKOro aHalu3a: 4Yucio | paborta
Dilnepa, SKCIIOHEHTA
53. | Maremaruueckue ocHoBbl | [IpakTu | O 2
MaIMHHOTO  0o0ydeHus. DyHKIWU | ecKas
MaTeMaTH4eCKOro aHanmu3a: | pabora
norapudm, cBoiicTBa QPyHKIMIA
54. | Marematuyeckue OCHOBHI | YueOHoe | 1 1 Tecrt, ompoc
MaIIMHHOTO 00y4eHus. [Ipon3BoaHas | 3aHsATHE
55. | Maremarnueckue ocHoBbl | [IpakTu | O 2
MalIMHHOTO OOyueHHs. Breramcienue | eckas
IIPOU3BOIHON pabota




56. | Maremaruueckue ocHOBHI | [IpakTuy 2
MaIIMHHOTO 00ydeHus. ['panueHTHas | eckas
ONTHMHM3AIIHS pabora
57. | AITopuTM IrpaIMCHTHOTO CITyCKa [IpakTru 2
ecKas
paborta
58. | Anroputmsl perpeccu B 3a1adax MO | YyeGHoe 1 Tecrt, onpoc
3aHATHE
59. | Jloructuueckas perpeccus [IpakTuu 2
eckas
pabota
60. | Pemarommme nepeBbs Yyebuoe 1 TecT, onpoc
3aHsATHE
61. | Komno3uiuu anropuTMoB [IpakTru 2
ecKast
pabora
62. | IaitruraitH BBIOOpA MOJEITH [IpakTru 2
eckast
pabora
Bcero gacos: 34
HUTOI'O: 40
Monyab 4. HeilipoHHbIE CeTH H KOMIIBIOTEPHOE 3peHue
63. | BRenenue B HeWpoHHbIE  ceTH. | YueOHOe 1 TecT, onpoc
Heitpocetn JUISL 3a7a4M | 3aHATHE
KJIaccu(uKanuu
64. | [loctpoenne  HEHPOHHBIX  ceTel. | YdueOHOe 1 Tecr, onpoc
Beenenue B 6ubnuoreky Pytorch. 3aHATHE
65. | OOyuenne HeWpoHHBIX cereid B | [IpakTug 2
oubmuoreke PyTorch eckast
paborta
66. | Perymsipuzamus B HEHPOHHBIX ceTax | YdeOHoe 1 Tecrt, onpoc
3aHsATHE
67. | [loctpoenne koHBeiiepa oOydeHus | [IpakTiy 2
HEHUpOCEeTe ¢  WCIOJIb30BAHMEM | €CKas
PyTorch pabora
68. | TexHOJIOTUSI KOMITBIOTEPHOTO 3peHus. | YueOHoe 1 Tecr, onpoc
CBEpPTOUYHBIE HEHPOHHBIE CETH 3aHSTHE
69. | Pabora c nataceramu u3odpaxenuit B | [Ipaktuu 2
PyTorch, MMOCTPOCHHE Kjlacca | eckas
CBEPTOYHON HEUPOCETH pabota
70. | [Tocropennue apXUTEKTypHl | YueGHOe 1 Tecr, onpoc
CBEpTOYHBIX  HEWPOHHBIX  CeTei. | 3aHsATHE
Transfer Learning
71. | JooOyuenue HelpoceTn s | [IpakTuy 2
KJIaccu(UKAITUN KapTHHOK ecKast
pabota
72. | Knaccudukaruss wuzobpaxkenuit Ha | [Ipaktud 2
MIPAKTUKE ecKast
paborta
Bcero yacoB: 15
HUTOI'O: 20




HUTOI'O no mporpamme \

144

KanengapHo-rematudeckoe miianupoBanue, Bapuanr 2 (NpoABUMHYTbI YPOBEHb)

Komungectso dopma
- E 4acoB KOHTPOJIS
é ;% Tema 3ansaTHS Popma = =
S S 3aHATUSA s % o
-~ o =7
= =
Moayasb 1. BBeieHue B TEXHOJIOTHIO HCKYCCTBEHHOTO
HHTEJUIEKTA M OCHOBBI MporpaMmMupoBanus Ha Python
1. | 3nakomctBO ¢ TexHonoruennr U1 VYuyebnoe | 1 1 Tecrt, ompoc
3aHATHE
2. | 3nakomcTBO ¢ npodeccusimu B N1 YyeOHoe 1 1 Tect, omnpoc
3aHATHE
3. | Beenenue B s3bik mporpammupoBanus | [Ipaktuu | 0 2
Python. Cpena pa3pabotku Jupyter Lab. | eckas
Juctpubytus Anaconda pabora
4. | Benenue B s3bIK mporpamMmmupoBanus | YueOnoe | 1 1 Tecrt, onpoc
Python. Opranusanus quaiora 3aHATHE
5. | Beenenue B s3bIKk mporpammupoBanus | YueOnoe | 1 1 Tecrt, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE | 3aHATHE
€IMHUIIBI M KOHCTPYKIIUU
6. | Beenenue B s3bIk mporpammupoBanus | IIpaktua | O 2
Python. JluneiHsli W  YCJIOBHBIM | eckas
QITOPUTMBI pabota
7. | Beenenue B si3pIKk mporpammupoBanus | [Ipaktua | 0 2
Python. Kackagusri YCIIOBHBIN eckas
OTepaTop pabora
Bcero 4 10
YJaCcoB:
HUTOI'O 14
Moayasb 2. Co3naHue aJIrOPUTMOB HCKYCCTBEHHOIO
HHTe/UIeKTa HA Python
8. |Crpokn u nuknael. Tum string u | Yuebnoe | 1 1 Tecr, onpoc
oTiepanuy HaJl CTPOKaMHU 3aHATHE
9. | Crpoku u nukisl. Hukn ¢ mapamerpom | Ipakruy | O 2
U YCIIOBHEM eckast
pabota
10. | Crmcku, Gynkiun. Tunbl qanaeix list u | Yaebnoe | 1 1 Tecr, onpoc
dict 3aHATHE
11. | Couckn, ¢ynkouu. Omnepammu  co | [paktuya | O 2
CIHCKaMHU eckast
pabora
12. | Crmckn, byHKIUH, ¢aiinbl. | YyeOnoe | 1 1 Tecrt, onpoc
ITonp30oBaTenbckue GyHKITUN 3aHATHE
13. | Coucku, ¢dynkouu.  Bosspamenue | [Ipaktuy | 0 2
JIOTMYECKUX KOHCTAHT B 3aBUCHUMOCTH | ecKas
OT YCJIOBHS pabora




14. | Croucku, pynkuuu. O6padotka daiinos | IIpaktuy
eckast
pabota
15. | OcHOBBI OOBEKTHO-OPUEHTUPOBAHHOTO | YueOHOe Tect, ompoc
POTPaMMHUPOBAHUS. Knaccer U | 3aHATHE
OOBEKTHI
16. | OOII. KoHcTpyKTOpHI YueGHoe Tecr, onpoc
3aHATHE
17. | OOIL. Metossr YuyebHoe Tecr, ompoc
3aHATHE
18. | OOIL. I[leperpy3ka onepatopos [TpakTuy
eckast
pabora
19. | OOII. Co3nanue knacca Helipon [TpaxTuu
eckast
pabora
20. | Marematuyeckue OCHOBHI | YueOHoe Tect, omnpoc
UCKYCCTBEHHOT'O MHTEJUICKTa. BEKTOpHI | 3aHsATHE
U MaTPUIIBI
21. | Maremaruueckue OocHOBBI | IIpakTnu
UCKYCCTBEHHOTO UHTCJUICKTA. | ecKas
Brruucnenmne KoopimHaT BEKTOPOB pabora
22. | Maremaruveckue ocHOBBI | [IpakTHu
HCKYCCTBEHHOTO WHTEIUICKTa. | ecKas
HaxosxeHue yriia Mexxay BeKTOpaMu pabota
23. | Maremarnueckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOT'O MHTEJUIEKTa. | ecKas
Haxoxnenue BEeKTOpa, | pabora
YJIOBJIETBOPSIIOIIETO YCIOBHIO
24. | Maremarndeckne OoCcHOBBI | [IpakTnu
UCKYCCTBEHHOT'O MHTEJUIEKTa. | ecKas
Brranciienne nponsBeeHust MaTPHUI] pabota
25. | Maremaruueckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOTO MHTEJUICKTA. | ecKas
Beluucienue pasHuibl MaTpHUIL pabota
26. | Maremarnyeckue OCHOBBI | YueOHOe Tect, ompoc
UCKYCCTBEHHOI'O MHTeIIeKTa. Teopus | 3aHsTHE
BEPOSITHOCTH
27. | Marematudeckue OCHOBHI | Y4eOHOe TecT, omnpoc
HCKYCCTBEHHOTO WHTEJUICKTA. | 3aHATHE
MaremaTnueckasi CTaTUCTHKA
28. | Maremaruueckue ocHoBHI | [IpakTnu
HCKYCCTBEHHOTO HWHTEIUICKTa. 3alaud | ecKas
110 TEOPHH BEPOSITHOCTH pabota
29. | bubnmmoreka Numpy st oO6paboTku | YaeOHOE Tecr, onpoc
YHCIIOBBIX MacCUBOB 3aHATHE
30. | bubmmoreka  Numpy.  OOpabotka | [IpakTuu
OJTHOMEPHBIX MacCHUBOB eckast
pabora
31. | bubmuoreka  Numpy.  OO6pabotka | [IpakTuy
JIByMEPHBIX MaCCHBOB eckast

pabota




32. | bubnuoteka Numpy. | [Ipaktuy | 0 2
[Tonp3oBarenbckass — QYHKOUS Ui | €cKas
00pabOTKH 0JTHOMEPHBIX MACCHBOB pabota
33. | bubimoreka Numpy wu JuHelHas | YyeOnoe | 1 1 Tect, ompoc
anrebdpa. 3aHSTHE
34. | bubmmoreka Numpy wu sguHeiHas | [Ipaktuu | O 2
anreOpa. 3ajada TMHEWHON perpeccuu eckas
pabora
35. | Marpuunoe npousBeaenue, | Ilpakrtuyu | 0 2
TPAaHCIIOHUPOBAHHE, BBIUUCIICHHUE | €CKas
00paTHON MaTPUIIBI pabota
36. | bubamorekn Pandas, Mapltlolib u | YueGnoe | 1 1 Tecr, onpoc
Seaborn. Amnanus JTAHHBIX 0 | 3aHATHE
naccaxupax  TurtaHumka  (J;artacer
Titanik)
37. | Buzyanuzamnus aaHHeix o maccaxkupax | Ilpaktuu | O 2
Turanuka (naracer Titanik) eckas
pabora
Bcero gacos: | 12 48
HUTOI'O: 60
Moayab 3. MammHHoe 00yuyeHHe KaK MeT010J10T U
HCKYCCTBEHHOI0 00y4eHMsI
38. | Beenenue B MammHHOe oOydeHue | YuebHoe | 1 1 Tect, onpoc
(MO). Perpeccust u kaccupukanus 3aHSTHE
39. | MMaiiruiaitH MaIMHHOTO 00yYeHUs [Tpaktuy | O 2
eckast
pabota
40. | Iloctpoenne wmomenmu MO wmeroxom | [Ipaktuy | O 2
OnmkalMx coceneil U u3MepeHue e€ |  eckas
KagecTBa €  TNOMOMIBIO  Kpocc- | pabora
BaJIAIAIIAN
41. | MeTpuKku MalIMHHOTO 00y4eHHUs VYyeOnoe | 1 1 Tecr, onpoc
3aHSTHE
42. | Peanuzanus KJacca nuHeitHo# | [lpaktuu | O 2
perpeccuu eckas
pabora
43. | MaTemaTtndeckne OCHOBBI MamuHHOTO | YdeOHoe | 1 1 Tect, ompoc
oOydeHus. OYHKIIMN MAaTEeMaTUYECKOTO | 3aHITHE
aHaM3a
44. | Anroputmbl perpeccuu B 3aadax MO | YueGnoe | 1 1 Tecr, onpoc
3aHATHE
45. | Jloructuyeckas perpeccust [Tpaktuy | O 2
eckast
pabota
46. | Pemaromue nepeBbs VYuebnoe | 1 1 Tect, ompoc
3aHSTHE
47. | KomMno3unuu aaropuTMoB [Tpaktnu | O 2
eckast
pabora
48. | Iaiiruiaiin BeIOOpa MOJIeNH [Tpaktuy | O 2
eckast
pabota




Bceero yacos: \ 17
HUTOI'O: 22
MopnyJib 4. HelipoHHbIE ceTH M KOMIIBIOTEPHOE 3peHHe
49. | BBeneHnue B HEMpOCETH VYyebHoe 1 Tect, onpoc
3aHATHE
50. | IToctpoenue HEHPOHHBIX cereil. | YueOHoe 1 Tect, onpoc
Beenenne B 6ubnmotexy Pytorch. 3aHsTHE
51. | O6yuenue  HelpoHHbIX cetedt B | [IpakTnu 2
oubmuoreke PyTorch eckas
pabora
52. | TexHnonorusi KOMIbOTepHOTrO 3peHus. | [IpakTuu 2
CBEpTOUHbIE HEHPOHHBIE CETU ecKas
pabora
53. | Apxurektypet CNN u  Transfer | [Ipaktuu 2
Learning ecKast
pabora
54. | Knaccudukaruss  u3oOpakenuii  Ha | [IpakTtuu 2
NPaKTUKE eckast
pabora
Bcero yacoB: 10
HUTOI'O: 12
Moayab 5. IlIpogBHHYTbIE AJITOPUTMbI MAIIIMHHOTO 00y4eHHsI
55. | Jloructuueckas perpeccust s 3amgad | YueOHOe 1 Tect, omnpoc
KJIacCU(UKAIIUH TEKCTa 3aHATHE
56. | Jloructrueckas perpeccus s 3anad | [Ipaktud 2
KJIaccu(pUKaIlul TeKCTa eckast
pabora
57. | Anroputm SVM VYuebHoe 1 Tecr, onpoc
3aHATHE
58. | I'pagureHTHBIN OyCTUHT VYuebHoe 1
3aHATHE
59. | I'pagurieHTHBIN OyCTUHT ITpakTnu 2
eckast
pabota
60. | 3amaun KOMITBIOTEPHOTO 3pEHHUs U WX | YueOHoe 1 Tecr, onpoc
HelpoceTeBble pelIeHus 3aHATHE
61. | Bamaun KOMITBIOTEPHOTO 3peHust W ux | [IpakTnd 2
HelpoceTeBbIe pelIeHus eckast
pabora
62. | Buengpenue  mozenel = MamMHHOTO | YueOHOE 1 Tecr, onpoc
00y4YeHHS B IPOJTYKT 3aHATHE
63. | Buenpenne  mopenedt  MamumHHOTO | [TpakThd 2
00y4YeHHs B IPOAYKT eckas
pabora
64. | Beenenue B 00pabOTKY €CTECTBEHHOTO | YuebHOe 1 Tecr, onpoc
s13pIKa. DMOETMHTH CIIOB 3aHATHE
65. | Beenenue B 00pabotky ecrectBeHHoro | Ilpaktuy 2
sI3bIKa. DMOEITUHTHU CIIOB eckast
pabota
66. | Knaccudukamuss TEKCTOB ¢ MOMOINBIO | YdyeOHOe 1 Tect, ompoc
IMOEIIMHTOB CJIOB 3aHSTHE




67. | Kmaccuduxanus tekctoB ¢ mnomouipio | [Ipaktuy | O 2
9MOEIIMHTOB CJIOB eckast
pabota

68. | SA3pIKOBOE MOACIUPOBAHNE VYuyebnoe | 1 1 Tect, ompoc
3aHSTHE

69. | S3pIKOBOE MOACIUPOBAHNE [Tpaktnu | O 2
eckast
pabora

70. | SI3pIKOBOE MOJIETMPOBAHUE [Tpaktuy | O 2
eckast
pabota

71. | CoBpemennbie  apxutekTypel NLP. | Yuebnoe | 1 1 Tect, onpoc
Transformer, BERT 3aHATHE

72. | Transfer Learning B NLP [TpakTuu | 0 2
eckast
pabora

Bcero yacos: | 9 27

HUTOI'O: 36

HUTOTI'O no mporpamme 144

Cnoco0bl ompeaejieHusi pe3yJbTATUBHOCTH M (GOpMBbI 1OABEIEHHS HMTOr0OB
peaju3anuy NporpaMmbl

[IporpamMmoii mpegycMaTpUBarOTCS CIEAYIOIIME BHUIbBI KOHTPOJIS: MPEABAPUTEIIbHBIN
(BOZIHBIN), TEKYIIUMA, TPOMEKYTOUHBINA, HTOTOBBIH.

IIpexBapuTe/IbHbIA KOHTPOJb [IPOBOJUTCS Ha MEPBBIX 3aHATHUAX C LEIbIO BBIABICHUS
00pa30BaTEeNILHOTO U TBOPYECKOTO YPOBHS OOYYaIOMIMXCs, MX CIOCOOHOCTEH. MoxkeT ObITh
opranu3oBaH B ¢opMe coOeceI0BaHMS WM TECTUPOBAHUS.

Texymmii KOHTPOJIb OCYHIECTBIIAECTCS AJIsi 00ECIeYeHUs ONepaTUBHON OOpaTHOM CBsI3U
MEXy IpenojaBaTeieM U o0ydaromuMcs, a TakKe KOPPEKTUPOBKU METO/OB, CPEJICTB U (HopM
o0y4yeHHsT B TPOILIECCE OCBOEHHS OOYUYaIOIIMMHUCS MOAYNEH, pa3fesioB U TE€M IPOrPaMMBL.
Texymuii KOHTPOJIb TPOBOAUTCA B XO0JA€ paboThl ¢ OOy4YarOUMMHCS, MpPH MPOBEIECHUU
ayJUTOPHBIX 3aHITHI, a TAK)KE ITPU OLIECHUBAHUH CAMOCTOSTEIbHOU paboThl. MOXKET MPOBOIUTHCS
B (hopMe TECTUPOBAHUS, OIIPOCA, BHIITOJTHEHHS TPAKTUYECKON pabOTHI.

IIpoMe:kyTouHasi aTTecTalMs OCYLIECTBISETCA UId OOECIeUeHHUs] OLEHKH KadyecTBa
OCBOEHUS 00YJarOIUMHUCS CTPYKTYPHBIX KOMIIOHEHTOB IIPOrpaMMBbI: MOTYJIsl, pa3zielia U SBJISeTCs
CHUCTEMAaTUYECKUM MEpOIpusiTHEM B oOpa3oBarenbHOM mporecce. JlanHas ¢opma KOHTpOJs
HaIlpaBJICHA Ha BBISBJICHUE 3HAHWW, YMEHUW UM HABBIKOB YYalIUXCS M OINpPENEIsAET CTEINEHb UX
YCBOSIEMOCTH y4yeOHOro marepuaia. IIpomexyTouHast aTTecTalus MOXKET MPOBOJUTHCS Kak Ha

OTACJIbHBIX 3aHATUAX, TaK U B PE3YJILTATE NCII0JIb30BaHUA HAKOIIUTEIIEHOM CUCTEMBI OLICHUBaHUA




0 pe3yjabTaTaM TEKYIIEro KOHTPOJISI OCBOCHHUs mporpamMmbl. DOpMBI  MPOMEKYTOUHON
aTTeCTalliy; TECTHPOBAHKE, OTIPOC, BHITIOJHEHUS KOHTPOJIBLHOW UM MPAKTUIECKOU PabOTHI.

HToroBasi arrecTanus OCYIIECTBISICTCS B KOHIIE Y4eOHOTO ro/ia WA TP 3aBEPIICHUH
OoOydeHHss 10 TporpaMme, ¢ IeIbI0 TNPOBEPKH 3HAHHWHA, YMEHHHW ¥ HAaBBIKOB IIO
o01ieo0pa3oBaTeIbHOM  00IIEepa3BUBAIONICH MporpaMme. B COOTBETCTBHMH C pe3yibTaTaMu
WUTOTOBOW aTTECTAIIUM OTPEACIISIETCS, HACKOJIBKO JOCTUTHYTHI PE3YIbTAaThl MIPOTPAMMBI KaXKIbIM
yUYalnuMcsl, TOJIHOTa BBIMOJHEHUS MporpaMMmbl. DOpMBI UTOrOBOM aTTECTAllMU; HTOTOBOE
TECTUPOBAHHUE, BBITOJIHEHUS WTOTOBOM pPaOOTHI, 3allMTa WHIMBUAYAIBHOIO WM TPYIIIOBOIO
IIPOEKTAa B BUJIC MYOJUYHOTO BBICTYIUICHHS C JCMOHCTPAIIHS MPOCKTHON pabOTHI.

Kputepun orieHKr 3HaHHIA, YMCHHUI ¥ HABBIKOB TP OCBOCHHUH MPOTPAMMBI IIPUBEICHBI B
Tabaunel.

Ta6J'II/II_[a 1. KpI/ITepI/II/I OLICHUBAHUS PC3YJIbTaATUBHOCTHU 06p830BaTeHBHOﬁ JACATCIIbHOCTH

YpoBeHnsb
TeOpPeTHYECKUX 3nanun
3HAHUH

Ha wToroBoM TecTupoBaHWM OOYYaIOIIMKCA TOKa3bIBAET
Huzkuii HEAOCTATOYHOE 3HAaHUE TEOPETUYECKOTO marepuana. | H
OOyyaronuiicst BlajeeT HEKOTOPHIMH KOHKPETHBIMU 3HAHUSMHU.
3HaHUs BOCITPOU3BOIAUT JIOCIOBHO U OYKBaJIBLHO

Ha wTOroBoM TecTHpoBaHMM OOYyYarOIIWiiCs TOKa3bIBaeT
Cpennuit XOpollee 3HaHWE TEOPEeTUYECKOro Marepuana. 3amac 3HaHuii | C
oOyuyaromierocsi OMU3KMH K COJIEpKaHUIO 00pa30BaTENIbHOM
porpaMMmal. Hemnomaoe BJIAICHUC INOHATHUA  TCPMUHAMMU,
3aKOHAMU, TEOpUEH

Ha wrToroBoMm TectupoBaHuu o0O0ydYaromMiics TMOKa3bIBaeT
Bricokuit OTIIMYHOE 3HAHHE TeopeTudeckoro marepuana. MuHdopmariuio B
BOCIIPUHUMAET, TOHUMAET, YMEET nepedopmMyIupoBaTh CBOUMHU
cioBaMu. Brazneer JKCHEpTHBIM YpOBHEM 3HaHUM, CIIOCOOEH
nepeaBaTh HE0OXOAMMbIC 3HAHUSI CBEPCTHUKAM.

YpoBenb
NMPAKTHYECKUX CrneuuajbHble YMEHUSs, HABBIKH.
YMEHHIl U HABBIKOB
Huzkuii B npaktuyeckod eATETRHOCTH OOYYalONIUKCA JIOMYCKaeT
Cepbe3HbIC ONMMOKH, c1a00 BIa/IeeT YMEHUSIMHU U HABBIKAMU H
Cpennuit OOyuaromuiicss  BiajeeT CHeNUadbHBIMH  HaBbIKAMH  Ha

pPENPOAYKTUBHO-IOApaXkaTelbHOM  ypoBHe.  [Ipaktuueckoe | C
NPUMEHEHHE 3HAHWM BOIUIOIIAETCS B MPOAYKT, TPEOYIOLIUil
HE3HAYUTEJIbHON JOPaOOTKH.

Beicoknii OO6yyaromuiicst croco0eH MPUMEHUTh YMEHUS U HaBBIKH JUIS
pELIEHNs] HECTAHIAPTHBIX 3aJaHUM WJIW 3aJaHUM MOBBILIEHHOU B
CIOKHOCTH. Brageer dKCHEepTHBIM  ypOBHEM, CIIOCOOCH
nepeaBaTh He0OXOMMbIC HABBIKM CBEPCTHUKAM.

MarepuanbHO-TeXHHYECKOe o0ecreyeHue

3aHATHSA IPOXOAAT B KaOMHeTe HHOOPMATHKHA 00pa30BaTEIIBHOTO YUPEIKICHHUS.




O06opynoBaHHE KOMIIBIOTEPHOTO KJlacca:

- pabouue MecTa MO KOJMYECTBY OOYYArOIIMXCS, OCHAIIEHHBIC MEPCOHAIbHBIMU
KOMITBIOTEPAMHU WJIM HOYTOYKaMHU;

- pabouee MeCTO MpenojaBaressi, OCHAIIEHHOE NIEPCOHAIbHBIM KOMIBIOTEPOM WIIN
HOYTOYKOM;

- MarHUTHO-MapKepHas JOCKa;

- KOMIUIEKT ~ y4eOHO-METOJMYECKOW  JOKyMEHTauuu: paboyas mporpamma,
pa3faTouHbll MaTepuall, 3alaHusl, UPPOBbIE KOMIIOHEHTHI y4eOHO-METOIMYECKUX KOMILIEKCOB
(mpe3eHTaIu, BUACOPOIUKH ).

TexHnueckue cpeacTBa 00y4eHHUs:

- JeMOHCTPAIlMOHHBII ~ KOMILJIEKC:  MHTEpPAKTHBHAas  JOocKa (WM  9KpaH),
MYJIbTUMEANAIIPOEKTOP, IEPCOHATBHBINA KOMIIBIOTEP MJIM HOYTOYK;

- JIOKaJIbHasl CeTh U AOCTYH K ceTu MHTepHeT.

Kabuner mst 3ansituii coorBercTByeT TpeboBanusm Caunllun 2.4. 3648-20 «CanurtapHo-
AMUAEMUOJIOTHYECKUE TPEOOBaHUS K YCTPOMCTBY, COJEPKAHUIO U OpraHU3aluu pekuMa paboThbl

06paSOBaTeJ'IBHBIX opraHnaauHﬁ JOINIOJIHUTCIIBHOI'O O6paSOBaHI/IH JeTeiy.

MeToanueckoe odecrnedeHue NporpaMmbl

Opranusanusi 00pa3oBaTe/IbHOM 1eATeIbHOCTH

OOpa3oBarenbHblii  mpolecc ocymecTBisercs B ouHo  Qopme. Ilpu oOyueHuu
UCTIOJIBb3YIOTCS pa3iyuHble (POPMBI, METO/IbI U TEXHOJIOTHH.

Ponb yuuTens cOCTOMT B KpaTKOM MO BpPEMEHH OOBSCHEHWHM HOBOTO MaTrepuaia |
MIOCTAaHOBKE 3aJaud ISl MPAKTHYECKOTO 3aJaHWs, a 3aTeM KOHCYJIbTHPOBAHWUHW YYAIIUXCS B
npoliecce ero BhINOIHEeHUs. [IpakTruueckue 3ajaHus BBITOJHSAIOTCS HAa KOMIIbIOTEpe. Yyaluecs
MOTYT CaMOCTOSITEJIbHO TPEHHPOBATh HABBIKM IMPOIPAMMHPOBAHUSA, BBIIOIHSISA 3aJaHMA,
pa3MemEHHbIe B Kypce MO0 MCKYCCTBEHHOMY MHTEIUICKTY W MAalIMHHOMY OOYYEHHIO B paMKax

npoekta «MM Crapr» Ha trardopme Stepjk.org https://stepik.org/course/125587. Tlposepka

MPOTPaMMHBIX KOJOB OCYIIECTBIISIETCS aBTOMATUYECKHU.

[TnaaupyroTCs CleAyIoIre Talbl OPraHU3aluy 3aHATHS:

- nocmanoéka  yuebrHoeo  3adauusi.  KoMmoHeHTBHI ~ y4eOHOTO  3aJlaHuUs:
XapaKTePUCTHKA 3aJaHus (TUIAHUPYEMBIA pEe3yJIbTAaT BBITIOJHEHUS); MOTHBAIMOHHAS YaCTh;
CoJIep>KaHue: YCIOBHsI, BOPOC; HHCTPYKIIHS 110 BBITOJIHEHUIO; BPEMS BBITTOJIHEHUST; 00pa3ell uiin
OTMCAaHNE OTBETA; KPUTEPUU OIICHKHU; METOAMYECKUI KOMMEHTApUH.

- 0esiImenbHOCHb 00YUAIOWUXCSL NO €20 GbINOIHEeHUI0. 3aJaHus. MOTYT BBIMTOJTHATHCS

KaK MHIUBUAYAIbHO, Tak U B rpynmnax. IlapHas wnu rpynmoBas paboTa MO3BOJSET KaXIOMY


https://stepik.org/course/125587

ydameMycsi pa3BHUBaTh KOMMYHHUKATHBHBIE KOMIIETCHIIMM W OCBaWBaTh HOPMBI pabOTHl B
KoJulekTuBe. HeoOXoauMo TMOMHHTH, YTO NPHUCBOCHUE 3HAHWUU (MIEPEXOJ WX B CO3HAHHE)
OCYIIECTBIISICTCS TOJIBKO MPHU YCIOBUHM HAIMYUS BHEUIHEH pedM (TICUXOJOTUYECKUM MEXaHHU3M,
obOecreunBarOIMi TPUCBOCHUE 3HAHWM, T.. NpPHpAIIEHHWE CO3HAHMS: BOIPOC - MBICIH -
BHYTPCHHSISI peub - BHEIIHSSA peub). [[loaTOMy peKOMEHIyeTCs OpraHU30BBIBATh JIEATEILHOCTH
oOyyJaronuxcsi yepe3 oOCYKJIEHHE KIIFOUEBBIX BOIIPOCOB COJIEPKAHUSL YpPOKa, B TOM YHUCIE C
MCIIOJIb30BAHUEM 3PUTEIIbHBIX OIOP.

- KOHMPpOJIb npoyecca u cmenenu goinoniHenus. IlonBeaeHrne UTOroB KaxJi0ro srama
3aHATUS OOYYArOIIUMUCS, HAJTMYHE OOPATHOW CBS3M Ha KaXKJIOM d3Tare. 1o €CTh BBHIIOJHECHUE
KKIO0r0 y4eOHOTO 3aJaHusl MOABEPracTCsl KOHTPOIIO YIUTENS C LEIbl0 00SCIeUueHUsT TeKYIIei
KOPPEKIIMU TpoIecca YUYEHHs] KaKJIO0TrO OOYy4arollerocs. MOJIBEICHUE HTOra IesTEIbHOCTH.
KauecTBeHHast NOJOXXUTENbHAsE OLEHKA JIEATENbHOCTH  OOydaromuxcs CHocOOCTBYET
(hOpMHUPOBAHHUIO MOJIOKHUTEIHLHON YUeOHONH MOTHUBAIIUH.

- pedhnexcus. VIcrionb30BaHUE CHUCTEMBI CAMOKOHTPOJISI M B3aUMOKOHTPOJISL Kak
cpenctB pediexkcnn U GOPMUPOBAHUS OTBETCTBEHHOCTH 32 PE3YJIbTAThl CBOCH JCSATCIIEHOCTH.

- camocmoamenvras paboma. Hanuuume OIOKOB CaMOCTOSTEIBHOTO IMONTYYECHHUS
3HaHMIA OOydYaIOIIMMHUCS B TpOIecce Yy4eOHO-TIO3HABATEIbHONW IESATENbHOCTH C Pa3IUYHBIMU
WCTOYHMKAMU HUH(POpPMALUU, CPEAN KOTOPBIX BEAYIIEE MECTO MPUHAMICKHUT pecypcaM CeTH
Nurtepner.

Kaxnoe ouHOe 3aHsATHE CTPOUTCA C YYETOM MHAMBUAYAJIbHBIX BO3PACTHBIX,
MICUXOJIOTHYECKUX M (PU3HOJIOTHUECKUX OCOOEHHOCTEW OOydYarouuxcs U KOMIIETEHTHOCTHOTO
MOAX0/a, YTO OMPEACIIAET CUCTEMY TPeOOBaHUM K 3aHATHUSIM:

Lenenonazanue. Tlepen oOy4arOIMMUCS CTaBATCA KOHKPETHBIC, TOCTUKUMBIC, TTIOHSTHHIE,
auarHoctupyemsle 1enu. [lo BO3MOKHOCTH, I€NenojaraHve OCYILIECTBIISIETCSI COBMECTHO C
oOydaromuMucss Ucxois u3 chopMyTupoBaHHON mpobrembl. OOydaromuecs TOHKHBI 3HATH,
KaKrue KOHKPETHO 3HAHUA U YMEHHUS OHH OCBOSAT B MPOIECCE NEATETLHOCTH Ha 3aHSITHH; OHU
JOJDKHEI 3HATh U IIJIaH JOCTHI)KEHHUS MOCTABIECHHBIX 3a1a4.

Momusayus. Yaurenb (QOpMHUpPYET UHTEpeC K Mpoleccy yuyeOHOW AeaTeIbHOCTH U K
JTOCTHIKEHUIO KOHEUHOro pe3ynbrara. OG(EKTUBHBIMA MOTHBAMH SBISIOTCS —PEIICHUE
aKTyaJIbHOM MPOOJIEMBI, TPAKTUUYECKAS HAPABICHHOCTh COACPKAHUS.

Ombop cooepocanus. I Kaxaoro 3aHATHS JTOJDKHBI OBITh KaU€CTBEHHO OTPaOOTaHBI
MJIaHUPYEMBIE PE3YNbTaThl, ONPEIACICHHbIE MPOrPaMMOM, U TOJIBKO ATH 3HAHUS MOJBEPraroTCs
KOHTpOIO. Bces octanmbHas wHpOpMamuss HOCUT BCIIOMOTATENbHBIM XapakTep W HE JOJDKHA

CO3/aBaTh MepPEerpy30k U KOHTpoaupoBathes. [Ipu mogdope yueOHO-ANIaKTUUECKUX MaTepUAIOB



U BbIOOpE NPUEMOB OpraHU3alMi 00pa30BaTEIbHOMN 1EATEIbHOCTH HEOOXOJUMO YUUTHIBATh, YTO
MaKCHUMaJIbHO Y PEKTHBHO yCBAaUBaeTCs MHPOPMALUs, KOTOpasi:

- SBISICTCA ~ aKTYalbHOM Ui OOYyYaloIUXcs, COTJacyercs C  TEeKYLIHMMH,
0CO3HaBa€MbIMH ITOTPEOHOCTSAMU M HHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAHUI U HABBIKOB YYaIIUXCS;

- NPOBOJIUTCS 4Yepe3 pas3Hble KaHAIbl BOCIPHUATHSA (BU3yasibHas, Tpaduueckas,
TEKCTOBas);

- ABJsieTca 0a30BOM AJI NPUHATHS PELIEHUs, TO €CTh TpeOyeT pa3paboTKU 3aJjaHui
10 IPAKTUYECKOMY UCIIOJIb30BAHUIO HH(DOpMaLUHY;

- TpaHCIHpYeTCs APYroMy YeJIOBEKY B IIpoIecce BepOaTbHOI0 OOIEHUS.

IIpakxmuyeckasn 3HAUUMOCMb 3HAHUU U CNOCOOO0E OesimenbHOCMU. YUUTElb OKAa3bIBAET
00y4aroImuMcsi BO3MOXHOCTH NPUMEHEHUs] OCBAaUBAEMbIX 3HAHUN U YMEHHUM B UX MPAKTUYECKON
NEeSITETbHOCTH.

MeToabl 00pa3oBaTeIbHOM 1eATETbHOCTH

[Tpuoputer B paboTe megarora OTAAETCS MPHUEMaM OIMOCPEIOBAHHOTO TEIAarOrnYecKOro
BO3/CUCTBUS, Ha MEPBBIH IJIaH BBIIBUTAIOTCS TUATIOTUYECKUE METOJbl OOLIEHMs, COBMECTHBIN
IOUCK MCTUHBI, pa3BUTHE Yepe3 CO3AaHUE BOCIMUTHIBAIOIIMX CHUTyallUd, pa3sHOOOpa3HYyIO
TBOPUYECKYIO JEATEIbHOCTh W B3auMojeicTBue. B oOpa3zoBaTesibHOM mpoliecce IO JIaHHOM
porpaMMe HCHOJIB3YIOTCS METOJBI OOYyYeHUs, HalpaBJICHHBIE Ha pEHICHHE 00pa30BaTENbHO-
BOCIIUTATEIbHBIX 33/au:

- 00BSICHUTENIbHO-UTIOCTPATUBHBIH;

- METOJl MPOOJEMHOr0 M3JI0XKEHUsI (IMOCTAaHOBKa MpOOJIEeMbl U pelieHue eé
CaMOCTOSITENILHO UJTU TPYIIION);

- POEKTHO-MCCIEI0BATENbCKHIA;

- HarJISIHBINA: J@MOHCTpAls IUIaKaToB, CXeM, TaOJUI], UarpaMM, IPOEKTOB;

- UCTIOJIb30BaHUE TEXHUIECKUX CPEJICTB;

- IPOCMOTP BHUJIEO;

- NPaKTUYECKUNA: TPAKTUYECKUE 3aaHNUS;

- aHaJU3 U pelieHue MpoOJEeMHBIX CUTYallui;

- METO/I TPOBEPKH, OLIEHKN 3HAHWK M HABBIKOB, TIO3BOJISIONINIA OIICHUTH YCBOCHHE
Marepualia i BHECTH KOPPEKTHPOBKH.

Bbi6op MeTo/10B 00yueHHUs] OCYIIECTBIISETCS MCXOAS M3 aHajiu3a yYpPOBHS TOTOBHOCTH
yUYaIIUXCsl K OCBOCHUIO COJIEPXKAHHUS MOJAYJIS, CTETIEHU CIIO)KHOCTH MaTepHaja, TUIa yueOHOro
3aHATHs. Ha BBIOOp MeTOMOB 0OydeHUS 3HAUUTEIBHO BIIMSET NMEPCOHATIBHBIA COCTAB TPYIIIH,

HHIWBHUIYAJIbHBIC OCO6€HHOCTI/I, BO3MOXHOCTH H 3aIIPOCHI o6yqa101unxca.



@®opMbI IPOBEACHUS 3AaHATHI

OcHoBHasi opraHu3anuoHHas ¢dopMa OOydYeHHUsS B JOTOJHUTEILHOM OOpa30BaHUU —
yuebHoe 3anatue. Kpome yueOHOTo 3aHSTHS B JONOJHHUTEIBHOM OOpa30BAHUU HCIIONIB3YeTCS
Oomb110€ pazHooOpasue hopM 00ydeHHS: SKCKYPCHS, 3aHATHE-UTPa, CEMUHAP, TPSHUHT U IPYTHUX.
[TonGop dhopm opranuzanuu y4eOHOTrO 3aHSTHUS 3aBUCUT OT HANPaBIECHHOCTH JOIMOJHUTEIbHON
o0mieo0pa3oBaTenbHOM 00IIepa3BUBAIOIICH TPOTrPAMMEI, CIICIIU(UKH 3aHATUH, OT MpeodIaTanus
Ha 3aHATUU TOTO MM UHOTO BUA JESTEIHHOCTH.

NunuBuayanbHas ¢popma oOyueHuUs: MoApa3zyMeBaeT B3aUMOACHCTBUE YUUTENS C OJHUM
YUEHUKOM (pEeneTHUTOPCTBO, ThIOTEPCTBO, KOHCYJIBTAMU U T. I.). B KOJUIEKTMBHO-TPYMIIOBBIX
¢dopmax 00ydeHHUs MKOIBHUKH PaOOTAIOT B IPYIIIAX, CO3/AaBAEMBIX Ha PAa3IIMYHBIX OCHOBAX.

®poHTankHOE 00y4YeHHE TMpenoyiaraeT paboTy Iemarora cpasy cO BCEH TIpymmoi B
€MHOM TeMIIe U ¢ oOuIMHu 3agauaMu. KosuiekTuBHO-TpynmnoBas ¢opmMa 00ydeHHs OTITUYAETCS OT
bpoHTaNBHOM TeM, YTO 00yUaIOLIHECs KiIacca pacCMaTPUBAIOTCS KaK LEIOCTHBIN KOJUIEKTUB WU
rpyIa, KOTOpbIe UMEIOT CBOUX JIMACPOB U OCOOCHHOCTH B3aUMO/ICHCTBHSL.

[Tpu peanuzanuu nporpaMMBbl UCTIONB3YIOTCS CIEAYIOMNE (GOPMBI 3aHATHHA:

- WHAMBHUAYyallbHas paboTa;

- TBOpUYECKHUE 3aJaHUS;

- pakTH4ecKasi padboTa;

- TIICKYCCHS;

- M3YYEHHE U 3aKperyIeHHe HOBOTO MaTepHalia Ha HHTEPAKTUBHOM JIeKIUHU (JIeKIIHsI-
Oecena, JNEKIUS-TUCKYCCHsI, JIEKIUs C pa300poM KOHKPETHBIX CUTYyallUd, JIGKIHS C 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKAMU, JIEKIHS MpecC-KOHPEepEeHINs, MUHU-TIEKLU );

- IBpHUCTHYECKas Oecena;

- IPOCMOTP U 00CYXJeHHE YUEOHBIX BUIEPOIUKOB;

- oOcyxJaeHne W paspemieHue mpodbrmem  («mosroBoit  mrypm», [IOIIC-
dbopmyna=Ilozunusa+Ob6ocnoBanue+IIpumep+CneacTaue, «1epeBo pEIICHUI).

[IpenycmoTpena auctaHninoHHas ¢popMa MPOBEICHUSI 3aHITHI MTPH MTOMOIIHU TUTAT(HOPMBI
Stepik. JIucTaHIOHHOE B3aMMOJICHCTBHE MTO3BOJISIET MPOBOAUTH KOHCYIBTAIIMH YUAILIETOCs MTPH
caMoCTOsITeNIbHONW paboTe aoma. CucreMa CeTeBOro B3aMMOACUCTBHUS MO3BOJSET 00ECIEUUTh
BO3MOXKHOCTh HETIPEPHIBHOTO OOYYE€HHsS B TOM 4YHCIE, JUISl 4acTO OOJICIOIIMX JeTeil WM Bcex
JeTell B TIepHOJ] CE30HHBIX KAPAHTUHOB U TEMIIEPATYPHBIX OTPaHUYCHUSX TIOCEIIECHUS 3aHITHH.

Kanposoe obecnieuenue

Peanu3zamust mporpamMmbl oOecriednBaeTcsl MEAarorn4ecKUMHU  KaJpamH, HMEIOIINMHU
cpenHee mpodeccruoHalbHOE 00pa3oBaHME WM BbICIIee OOpa30BaHME, COOTBETCTBYIOLIEE

HAIPaBJIEHHOCTHU JOMOJIHUTENBHON 00111€00pa30BaTeIbHON MPOrPaMMBI.



[Ipu oTcyTcTBUM MeIaroru4eckoro 00pa3oBaHus — JAOMOJHUTENbHOE MPOodheccuoHambHOe
nefarornyeckoe 00pazoBaHKE; JOMOTHUTEIbHAS MpOodecCHOHaIbHAs MPOrpaMMa MOXKET OBITh
OCBOGHA TIOCIIE TPYOOYCTpoiicTBa. Pexomenmyercss oOydeHHe 1O  JOMOJHUTEIHHBIM
npoecCHOHANBHBIM MPOrpaMMaM MO MPO(UITI0 MEeIaroru4eckor AESITebHOCTH HE pexe ueM
OJIMH pa3 B TPH Toja.
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