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Kparkas anHoTanus

JlonmonuutenbHas — o0meoOpa3oBaTenbHas — OOIIepa3BUBAONIas MpOrpaMMa  TEXHHYECKOM
HanpaBlieHHOCTH «VICKycCTBEHHBI MHTEIUIEKT W MallMHHOe oO0ydeHue» (namee - IIporpamma)
HampaBliecHa Ha (opMHUpoBaHWE W PA3BUTHE Yy OOYYAIONIUXCS MPEACTABICHUS 00 HCKYCCTBEHHOM
MHTEJUIEKTE, IPUHIUIAX ero paboThl, NEPCIEKTHUBAX pa3BUTHs, a Takxke npodeccusimu B obnactu Data
Science M HMCKYCCTBEHHOro HHTeiiekTa. OOydwasch MO HporpaMme, ydalluecss CMOTYT OBJaJeTh

HEO0OXOIUMBIMH HU(DPOBBIMU KOMIETEHIIUSAMH, BOCTPEOOBAHHBIMH B YCIOBUAX IIU(PPOBOI SKOHOMUKH.

Jlannas mporpamMma pa3paboTaHa ¢ Y4EeTOM HHTEPECOB KOHKPETHOHM IIEJIEBOM ayJAWTOPHUU W
Ipe/icTaBIseT co00il Habop ydyeOHBIX pa3/iesIoB HEOOXOAMMBIX NIl IPOABUHYTOTO YPOBHSI OBJIAICHUS

3HaHUAMH B obnacTu Data Science v HCKYCCTBEHHOTO MHTEIUIEKTA.

[Iporpamma uMeeT NMpPaKTUKO-OPUEHTHPOBAHHBIA W MPO(OPUEHTALMOHHBIN XapaKTep Tak Kak
HalpaBjIeHa Ha 3HAKOMCTBO YYaIIUXCs ¢ NEPCIEKTUBHBIMU U BOCTPEOOBaHHBIMHU MpodeccusiMu B chepe

06pa6OTKI/I OOJIBIINX JAAaHHBIX MHTCJUICKTYaJIbHBIMHU CUCTCMAaMMU.

JnuTtensHOCTh 00ydeHus coctapisieT 144 yaca.

Hcnonb3oBanue B 00pa3oBaTENbHOM MPOLECCE MATEPHUATIOB IIOBBIIICHHON CIO0KHOCTU 110
TEMaTUKEe HCKYCCTBEHHOIO HHTEIJIEKTAa W MAIIMHHOTO OOYYEHHUs MO3BOJIUT YUHUTENI0 O0eCHeuuTh
JOCTYTI yYaIIUXCs K CIIOKHBIM, Y3KOCHELMAIU3UPOBAHHBIM U HETPUBUAIIBHBIM Pa3/ielaM IIPOrpaMMbl,
NPEANOAaraloIiuM  yIIyOJeHHOe W3Yy4eHHE COJEp)KaHHi MporpaMMbl M JOCTYI K  OKOJIO
npodecCHOHANBHBIM | MPO(GECCHOHANBHBIM 3HAHUSAM B paMKax CoOJepKaTeIbHO-TEMAaTHUYECKOTO

HaIlpaBJICHUA ITPOTrpaMMBI.

IMosicHuTEILHAS 3aIMCKA

JlononHuTenbHas o61eodpazoBaTenbHas (oOmiepa3BuBatonias) nporpamma «VcKyccTBEHHBIN
MHTEJUIEKT U MallMHHOe O0yuyeHHe» pa3paboTaHa B COOTBETCTBUM CO CIIEAYIOIIMMU HOPMATHUBHO-

IMPaBOBBIMHU aAKTaMU:

- ®denepanbHblit 3aK0H 0T 29 nexadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepannmny.

- @enepanbhblil 3akoH Poccuiickoit ®enepaunn ot 14.07. 2022 Ne 295-03 «O BHEceHUH
u3menenui B @enepanbHbiii 3akoH «O0 oOpazoBanmu B Poccuiickoit ®denepanun», Konnemnmus

Pa3BUTHS JOMOIHUTEIBHOTO 0OpazoBanus aereit 1o 2030 roga (pacnopsokenue [IpaBurensctBa PO ot
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31 mapta 2022 r. N 678-p).

- [lopssmox  HpUMEHEHUs OpraHu3alysIM{, OCYIIECTBISIOUIMMU  00pa30BaTENbHYIO
JESTENbHOCTh, 3JEKTPOHHOTO OOYYEHHUs, JUCTAHLIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHHA IPH
peanuzanyu  0O0pazoBaTENbHBIX MporpamMMm (Mpuka3 MuHuCTEpcTBa 00pa3zoBaHusi W Hayku PD or
23.08.2017 r. Ne 816).

- [lopsimox opraHu3allid W OCYLIECTBIEHUS 00pa30BaTeIbHOM JEATENIBHOCTH IO
JIOTIOJTHUTEIBHBIM ~ 00I111€00pa3oBaTebHbIM  MporpamMmam (mpuka3 MuHHCTEPCTBA ITPOCBELICHUS
Poccuiickoit @enepanuu ot 27 uronst 2022 Ne 629).

- [Topsimok opraHu3anuy ¥ OCYIIECTBICHUS 00pa30BaTENbHON AESTENbHOCTU MPU CETEBOU
dopme peanuzanuu 00pa3oBaTeNbHBIX MporpamMm (mpuka3 MuHHCTEpPCTBA HAyKHM U BBICIIETO
obpazoBanusi PO u Munuctepctsa npocsenieaust PO ot 5 asrycra 2020 r. Ne 882/391).

- [Mpodeccuonanbubiii crangapt «llemaror momonHUTENBHOTO o0Opa3zoBaHUsl AeTed U
B3pOCIbIX» (YTBEpKIAEH nprkazoM MunuctepcTBa Tpyaa Poccun ot 22 centsops 2021r. Ne 6 6521).

- Meronnueckue PEKOMEHJalluA 1o MIPOEKTUPOBAHUIO JOTIOJTHUTEIBHBIX
o011epa3BUBaAOLIMX MporpamMm (BKJIOYas pPa3sHOYPOBHEBbIE MPOrpaMMbl) (IIMCBMO MMHHUCTEPCTBA
obpazoBanus u Hayku PO ot 18.11.2015 roma Ne 09-3242).

- MeTtonuueckue pekoMeHmanuu s cyorekToB Poccuiickoit @epepaiuu Mo BOIMpPOcaM
peanu3al OCHOBHBIX U JIONOJHUTENIBHBIX 00IIe00pa30oBaTeNbHBIX MPOrpamMM B ceTeBoil popme (yTB.
MUHUCTEpCTBOM npocBelienus PO 28 urons 2019 roga Ne MP-81/028H).

- CaHUTapHO-3MIUACMHUOJIOTHYECKAE TpeOOBaHWS K OpraHu3alUsM BOCHHTAHUS U
oOydeHus, oTabIxa U o3aopoBneHus Aeteid u mononaexu CII 2.4. 3648-20 (mocranosnenue [ aBHOTO
rocyJIapCcTBEHHOTO caHuTapHoro Bpada PO ot 28.09.2020 r. Ne 28).

- VYcraB (1momHOE Ha3BaHWE 00PA30BATEIIBLHOTO YUPEKIACHU).

- JlokanbHble aKThl, pErVIAMEHTUPYIOLIUE O0pa30BATEIbHYIO JEATEIbHOCTh (Ha3BaHHE

00pa30BaTEIBLHOTO YUPEIKICHUS).

Hanpaenennocmo npozpammeul - texundeckad. lIpeqnasnadena 1 MCIONBb30BaHUS B CUCTEME
JIOTIOJIHUTENILHOTO  o0Opa3oBaHus jereil. OOydeHme 1O MporpaMMe CO3JaeT YCJIOBUS UL
npoeCCHOHABHOTO CaMOONpPEAEICHHs, pPa3BUTHS TO3HABATEIbHOW AaKTUBHOCTH U TBOPYECKOU

caMopean3aIuu 00yJaronuxcs.

B ocHOBY mporpamMmbl 3al0K€H MPHUHLHUII CUCTEMATHYHOCTH U TMOCIEJ0BATEIbHOCTH 3HAHUH,
KOTOPBIN 3aKII0YAETCA B U3yUYEHUHN YUYEOHOro MaTepHala B MOCIe0BaTEIbHOCTH, OTPasKaoIIEeH JIOTHKY

TEXHUYECKHX HAyK, XOJ TEXHOJOIMYECKOro  Ipolecca, 3aKOHOMEPHOCTH  (HOPMHUPOBAHHS



TEXHOJOTHYECKHX YMEHHI U COOMIOICHIH HABBIKOB. VI3yueHue mocieayromero yuebHoro Mmatepuania
CTPOUTHCSI HA OCHOBE YCBOCHHMS Tpeabyaymiero. [[puHIUI CHUCTEeMAaTUYHOCTH W TIOCIIE0BATEIHFHOCTH
BOIUIOIIACTCS B CTPYKType TPOTpaMMbl H OpraHH3allMi 00pa3oBaTENLHOTO TMpoIecca B YaCTH
CHUCTEMAaTHUECKOTrO TMOBTOPEHUS W OOOOIICHHsS] W3YYEeHHOro Y4eOHOro Marepuaja IOclie YCBOCHHS
OTIEJBHBIX TEM M pPAa3JelioB MPOTPaMMBbI, IOCTETIEHHOTO YCJIOXXHEHHsS TMPaKkTUYeCKUX padoT;

JACMOHCTpAIUH MEKIIPEIMETHBIX CBs3CH B peicHnHU 3aJa4 HCKYCCTBCHHOI'O MHTCJIJICKTA.

[lporpaMma HampaBieHa Ha 3HAaKOMCTBO C COBPEMEHHBIMH TeHICHIMsAMH B cdepe
HCKYCCTBEHHOT'O MHTEJUICKTA U MAlIMHHOTO OOYUYCHHMs, a TAKXKE PELICHUEM MPOPECCHOHATIBHBIX 3a1a4
no oOpaboTke OonbIIMX AaHHBIX. /Is ero ocBOoeHHs HEOOXOMUMBI 3HAHHS OCHOBHOTO YPOBHS IO
IpOrpaMMHUpOBaHUI0 Ha [IUTOHE M OCHOBHBIX TMOHATHH B TEXHOJIOTMU HCKYCCTBEHHBIH HMHTEIUICKT H

MalllIMHHOC O6y‘ICHI/IC.

Axmyanbhocmpy TPOTpaMMbl OOYCIIOBJIEHA MEPEYHEM NPUOPUTETOB W TEPCHEKTUB HAYYHO-
TEXHOJOTHYEeCKoro pa3Butua Poccuiickoii @epepanuu, nepeduciaeHHblx B CTpareruu Hay4dHO-
TEXHOJIOTUYECKOTO pa3BuTHs Poccuiickoit dexepanmu, Tae CO3AaHUE CHCTEM OOpaOOTKU OOJBIIMX
06’beMOB JaHHBbIX, MAallIWuHHOTI'O O6y‘-IeHI/ISI U HCKYCCTBCHHOI'0O HHTCIIJICKTA HAa3BaHO B YHUCIIC
MPUOPUTETHBIX HAMpPaBICHUH Hay4dyHO-TEXHOJOruueckoro pa3Butusi Poccuiickoit denepauuu Ha

ommxkaiimmue 10-15 ser.

[Iporpamma HalenieHa Ha pelieHue 3aaa4, onpeAcaeHHbpIX B CTpaTeruu pa3BUTHs BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon a0 2025 roma ot 29 mag 2015 r. Ne996-p., HanpaBieHHBIX Ha
TPYIOBOE BOCHHTAaHWE U MPO(PECCHOHATLHOE CaMOOIPEICICHHE, pPeaTu3yeMoe TOCPEICTBOM
collelicTBUS MPO(PECCHOHATEHOMY CaMOOIPEACIICHUI0, MPHOOIICHUsT IeTel K CONMAIbHO 3HAYUMOMN
JESATEIbHOCTH Il OCMBICIIEHHOTO BbIOOpa mpodeccun. CoaepikaHUe MNPOrpaMMbl CIOCOOCTBYET
dhopmupoBaHHuIO MUPPOBON, TEXHHUECKOW W TEXHOJIOTHYECKONW TPaMOTHOCTH OOYYalOIIUXCs, a TaKKe
II0O3BOJISIET y‘{aIlII/IMCSI HOJIy‘-II/ITI) HpCILCTaBJICHI/IC [0) 3HAYNMOCTHU MAIlIMHHOI'O O6y‘-ICHI/I$I nu
HUCKYCCTBEHHOT'O WHTEIUICKTA B COBPEMEHHOM MHpPE M C OCOOEHHOCTSMHU MNpodeccHOHATBHON

ACATCIIBHOCTH B 3THUX HAIIPAaBJICHUAX.

Hoesu3na nporpamMmsbl COCTOUT B TOM, YTO OHa pa3pa60TaHa C YY€TOM KOMIUICKCHOI'O moaxo/ja,
O6T>CI[I/IH5H-OH_IGFO OCHOBHBIC 3HAHUA U HABBIKH, KOTOPBIC H€O6XOI[I/IMBI CIICIIUAIIUCTY B ccbepe O6pa6OTKI/I
OOMIBIINX JaHHBIX: SA3bIK PythOl’l, MAaTEMATUKY JJId aHAJIM3a JaHHBIX, aJI'OPUTMbI U METOAbl MAallIMHHOI'O

00yueHHsI, COBpEMEHHBIE HEHPOCETEBbIEC ApXUTEKTYPHI.

Omauuumensvhas o0codenHocmy TIPOTPAMMbl 3aKIIOYAETCS B JEATEIbHOCTHOM IOAXONE K
O00YYECHHIO M MPAKTUKO-OPUCHTUPOBAHHOCTRIO. JleSITENEHOCTHBIN MOAXO/ PEaM3yeTCsl B OpraHU3aIluu
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3aHATHHA C HCIIOJIB30BAHMEM AKTUBHOM CaMOCTOSITEJIBHOM I03HABAaTEIbHON NEATENBHOCTH IIKOJIBHUKA
[0 OCBOEHHUIO Y4yeOHOro marepuana. [IpakTUKO-OpMEHTHPOBAHHOCTH IPOrpaMMbl OO0YCIIOBIIEHA
OOJIBIIMM KOJIMYECTBOM 33/IaHUH, HAIIPABICHHBIX HAa (JOPMHUPOBAHUE MPAKTUIECKUX YMEHHUI U HABBIKOB
B MpO(ECCHOHAIBHONW JEeATeNbHOCTH crenuanucTta cdepe. MICKyCCTBEHHBIH HMHTEIUIEKT U MAIIMHHOE
oOyueHHe, a 4YacTb 3aJaHUl MpOrpamMMbl SBISIOTCS MCCIEJOBATEIBCKUMU MHHHU IPOEKTaMH,

OPHUCHTHUPOBAHHBIMHA HAa CO3AaHUC KOHKPETHOI'O IECPCOHAJIBHOI'O IMMPOAYKTA.

OCHOBHBIMH ~ TUJAKTHYCCKUMH TPUHIIMIIAMHA  TPOTPAMMBI  SIBISIFOTCS  JOCTYIHOCTh U
HarjsiAHOCTh, ITIOCICAOBATCIBHOCTh M CHCTEMATHYHOCTDH O6y‘I€HI/I$[. HporpaMMa OCHOBBIBACTCsA Ha
JOCTYITHOCTH MaTepuana W TOCTPOEHA MO MPUHIUIY «OT MPOCTOro K CIoXKHOMY». OOyuaromruecs
IPOXOJAT MYTh OT MPOCTOTO K CIOXKHOMY, C YYETOM BO3BpaTa K MPOHJICHHOMY MaTepHally Ha HOBOM,
Ooyiee CIIO)KHOM TBOPYECKOM ypoBHe. TemaTWka 3aHATHH pa3HOOOpa3Ha, dYTO CHOCOOCTBYeT
TBOPYECKOMY Pa3BUTHIO U caMmopeann3aiuu. OO0yueHne CTpOUTCS TakuM 00pa3oM, YTOOBI ydaluecs
YCHEIIHO YCBOWJM IpHEMBI pabOThl B cpene mnporpamMmupoBaHusi [IMTOH, HaydWJIMCh YUTaThb U
MOHUMATh ANTOPUTMBI VICKYCCTBEHHBI MHTEIJIEKT M MalIMHHOE OOydYeHHUe, a 3aTeM U CO3/1aBaTh CBOU
JUTS. PEIICHUS TPAKTUYCCKHX 337a4. TakuMm 00pa3oM MOCTENECHHO (POPMUPYETCSI CUCTEMa CIICIIHATbHBIX

HaBBIKOB U YMEHHH, (hOpMHUpYyETCsS UHTEPEC K TBOPUECTBY U CAMOCTOSATEIHHON paboTe.

Ileoazocuueckaa wenecoodpasnocms TPOrPaMMbl COCTOMT B BO3MOXKHOCTH pealu3aluu
yYalIUMHUCS MX HWHTEPEcOB B cdepe HHYOPMAIMOHHBIX TEXHOJOTUH TIO CO3JAaHHIO TIPOCKTOB
MCKYCCTBEHHOI'O MHTEJJIEKTA U MAIIMHHOTO O0YYEHUS, a [10JIy4EHHbIE 3HAHUSI, YMEHUS U HaBBIKU MOTYT

OBITE HaIlpaBJICHbI HA UX CAMOOIIPCACIICHHUC.

B npouecce peanuzanuu nporpaMmbl, ydaluecs 3HAKOMATCSI C COBPEMEHHBIMU TEXHOJOTHUSIMH
00paboTku OONBIINX MACCHBOB JAHHBIX, a TAKXKE Pa3BUBAIOT MPAKTUYECKUE HABBIKM, B TOM YHUCIIE
HaBbIK TTOCTAHOBKHU MBICJIEHHOT'O HKCIIEPHUMEHTA.

Ilenvy  npocpammer:  GopmupoBaHue y OOydYAIOUIMXCS  KOMIIETCHIWH, IO3BOJSIONIMX
UCIIOJIb30BAaTh COBPEMEHHBIC IMPOTPAMMHBIE CPEACTBA M aJTOPUTMBI JUIsi aBTOMATHU3AIMH PabOUUX
nporeccoB 1o 3P GeKTUBHOI 00paboTKe OONBIINX MACCUBOB JTAHHBIX MHTEIUIEKTYaJIbHBIMU CHCTEMAaMHU.

3aoauu npozpammol

Obyuarowue:

- (dhopMUpOBaHHE MPEACTABICHUN O TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIUICKTa ¥ €T0 MECTe
B COBPEMEHHOM OOIIECTBE;

- dbopMUpOBaHHE  HABBIKOB  JIOTUYECKOTO  MBIIUICHHS,  HEOOXOIMMOro s

npodeccroHaIbHOM e TENHHOCTH B COBPEMEHHOM OOIIIECTBE;



- (dopMupoBaHrEe KOMIETEHIMH B chepe MaTeMaTHYECKOTO aHaIN3a U JINHEWHOH! anreOpHl,
HEOOXOMMBIX JIJIsl aHAJIN3a JaHHBIX;

- O3HAKOMJICHHE yYaIlUXCsl C AITOPUTMAMHU M MOZEIISIMU UCKYCCTBEHHOTO MHTEIJICKTA JJISI
pelIeHus 3a1a4 MalllMHHOTO 00yUeHHs CPEJICTBAMHU sI3bIKa MporpaMMupoBanus [IuToH;

- dopMupoBaHHE yMEHHH TOCTPOCHUS HEWPOHHBIX CETeH CpEeACTBAMU  CHCTEM
IPOTPAMMHPOBAHUS JIJIs PEIICHUS 33]]a4 KOMITBIOTEPHOTO 3pEHUS;

- Pazeusarowue:

- pa3BUTHE HHTepeca K HHPOpMAaTUKE U HH(POPMAIIMOHHBIM TEXHOJIOTHUAM, U, B YACTHOCTH,
K TEXHOJIOTMH UCKYCCTBEHHBII MHTEIUICKT U MalIMHHOE 00yUYeHHUE;

- MOTHBUPOBaHHE K N3yUYECHUIO HAYK €CTECTBEHHOHAYYHOTO IUKJIA: (pU3HKH, HHPOPMATHKA

- (mporpaMMUpOBaHHE U ABTOMATU3UPOBAHHBIE CHUCTEMBI IPABJICHUS) 1 MATEMAaTHKH;

- pa3BuUTHE OOPAa3HOT0, AITOPUTMUYECKOT0O U MAaTEMATUYECKOT'O MBIIUICHUS, JOIMYECKHX
crocoOHOCTEH ydalmxcs;

- pa3BUTHE YMEHHUsS ITOCTAHOBKM TEXHMYECKOH 3ajgaud, cOopa W H3y4eHHs HYXHOU

uHbOpMallli, YMEHHE HaXOJAUTh KOHKPETHOE pPELIEHHE 33/Jaud M OCYLIECTBIISITh CBOH TBOPYECKHM

3aMBICEJT;

- pa3BUTHE CIOCOOHOCTH K CAMOCTOSITeTIbHOU paboTe;

Bocnumamenvnwie:

- BOCIIUTAHUE YCUIYUBOCTH, YMEHHS TUIAHUPOBATH CBOIO JICSTEIHHOCTh U JIOBOJIUTH €€ J10
KOHIIa;

- BOCIIUTaHHE WHTEPECa K YUCHHUIO;

- (dbopMHpOBaHHE TBOPYECKOTO MOJIX0A K IIOCTaBICHHOM 3aaue;

- BOCIIMTAHME MOTHBALUM Y4YalllUXCS K H300peTaTesbCTBY, CO3JaHHIO COOCTBEHHBIX
MIPOrPaMMHBIX TTPOAYKTOB;

- dbopMUpOBaHHE TPEICTABICHUS O TOM, YTO OOJNBIIMHCTBO 3aad WMEIOT HECKOJIBKO
pelIeHui

- dbopmupoBanre MPOPECCUOHATHFHOTO CaMOOMIPEACIICHUs, MPHOOIIEHNE K COIHAIBHO
3HAYUMOU JEATETLHOCTH JIJIi OCMBICIEHHOTO BbIOOpa mpodeccun.

Bospacm oemeii, yuacmeyrouwjux é peanusayuu npozpammor: 14-18 ner.

[TonpocTKOBBINT BO3pacT XapaKTEepH3yeTCs 3HAUUTEIbHBIMU 3aTPyJHEHUSMU B YCBOCHUU
TEOPETUUECKNX, a0CTPaKTHBIX 3HAHUM, CIOCOOHOCTh K aOCTPAKTHOMY MBIIUICHUIO Y JETeH TOJIBKO
dbopmupyeTcs, Iepexoa OT KOHKPETHOTO K a0CTPaKTHOMY MBIIIUICHHIO MOKET JUIUThCA ¢ S 1o 8 Kiacc,
MO3TOMY BH3yalIM3alHsl CJIOKHBIX IPOIECCOB 3HAYMTEIBHO YIPOIIAET BOCIHPHUATHE MaTepuaia |
CIIOCOOCTBYET €ro JydlieMmy ycBoeHuto. llepexonmHblii mepuon oOT JETCTBA K  B3POCIOCTH

XapaKTCPU3yeCTCa HCpCCTpOfIKOfI OopraHu3Ma, CaMOOIIPCACIICHUEM CBOCTO MECTAa B OKPYIKArOIIEM MHPE,
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pa3BUTHEM TPEJAMETHBIX W METANpEeIMETHBIX KOMIICTCHIIMH, WHTEpPecOB. B cTapiieM MIKOJIEHOM
BO3pPacCTC 3aKIaAbIBAIOTCA OCHOBBI MOPAJIBHBIX W COLMUAJIBHBIX YCTAHOBOK JIMYHOCTH. ILJ'I?[ yCneuHoro
y4eHUS TPeOYIOTCS MepecTporiKa MO3HABATEIILHOM JEATEIIbHOCTH, HOBBIC CIIOCOOBI YCBOCHHS 3HAHMIA,
CaMOCTOATEBHOCTD. [IPOSIBISETCS CKIIOHHOCTh apTYMEHTUPOBATh CY>KIACHHUS, I€TaTh BHIBOJIBI.

Jlns petedl crapmiero Bo3pacTa XapaKTepHO CIIOBECHO-JIOTMYECKOE MBIIUICHHE. Bemymei
JESITETFHOCTHIO 3TOTO BO3pAcTa SIBJISETCS OOIIEHHE CO CBEPCTHUKAMH, C TIEAaroraMu, poIuTeNs MU Ha
OCHOBE OIPEJICIIEHHBIX MOPAJbHO-3TUYECKHX HOPM, HPABCTBEHHBIX YCTAaHOBOK, (hopMUpyeTcs
MpeJICTaBICHHNEe O COOCTBEHHOW JMYHOCTH, CO3MAIOTCS MPEANOCHUIKH JJIsi TTOCTAHOBKH HOBBIX 3aj1ad,
MOTHUBAIMH K JaJIbHEHIIECH COOCTBEHHON TBOPYECKOM JIEATEIBHOCTH.

OO0ydeHne TO TpOrpaMMe peIIaeT CIEAYIONIMEe 3aJadd: O3HAKOMJICHHE OOYyYalomuxcsi ¢
TEXHOJIOTUAMU O6pa60TKI/I OOJIBIINX MAaCCHBOB AAaHHBIX, a TaK¥KC PAa3BUTHUC IMPAKTUYCCKHUX HABBIKOB, B
TOM YHCJIC HaBbIKa IMOCTAHOBKU MBICIICHHOI'O 3KCIICPUMCHTA, HO6y)KI[eHI/IC ,ueTeﬁ K CaMOCTOSITEIILHOU

ACATCIBbHOCTH, (bOpMHpOBaHHe AHAJIMTUYCCKOTIO, a6CTpaI(THOFO " TBOPUYCCKOT'O MBIIIJICHUA.

Cpoku peanusayuu: nporpamMMa paccumtaHa Ha 1 roa, odbem vacoB Ha 144, u3 pacuera 4
y4eOHBIX 4Yaca B HENENII0. 3ayuclieHWe JAeTeld MPOM3BOAUTCS B Hayajle ydyeOHOro roja mocie

MpeABAPUTEIHPHON JUATHOCTUKHU O0YYarOIIETOCs U COOECETOBAHUS C HUM.

Dopmbl 00yuenusa no npozpamme: OUHas.

Dopma opzanuzayuu  deamenpbHOCMuU: TPYIIIOBasg, NPU peaau3alud [pOrpaMMbl  C
NPUMEHEHUEM JUCTAHLIMOHHBIX TEXHOJOTUH — TMepCOHalbHAs, MaTepualbl Kypca pa3MeEIleHbl B

BUPTYyaJIbHON 00ydJaromeii cpene.

Peotcum 3anamuii: 2 paza B HEAENIO M0 2 aKaJIEMUYECKUX Yaca.

JImuTenbHOCTh OHOTO 3aHATHS — 45 MUHYT.

Hanonnaemocms yuebnvix cpynn: ot 12 4ejnoBek B IpyIIie.

I[InanupyemMble pe3yJbTaThl 0CBOEHHS POIPAMMBI

JInuHOCTHBIE pEe3yNbTaThl OCBOCHHS MporpaMMbl «VICKYyCCTBEHHBIM MHTEIUIEKT M MallUHHOE
00y4yeHue» OTpPaKalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS CHUCTEMOW TMO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIMN U paclIupEeHHe OIbITa JeATEILHOCTH Ha €€ OCHOBE U B MPOIECCe peaan3aluu
OCHOBHBIX HaIlpaBJICHUN BOCHUTATEIBHOUN NESITENBHOCTH, B TOM YHCIE B YACTU YEHHOCMU HAYYHO20

NO3HAHUAL:



- OpHUEHTAIMsI B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX NpEACTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJOBEKa, MPHUPOJBI M OOIIECTBA, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOJHON U COLIMATIBHOM CPENOH;

- OBIIaJICHUE OCHOBHBIMHM HAaBBIKAMU HCCIEAOBATEIbCKON MeATEeIbHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OIIbITa, HAOJIO/IEHUH, TOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH JOCTHKECHHS
WHIVBUIYATBHOTO U KOJICKTUBHOTO OJIaromoydus.

B wactu aoanmayuu obyuarowecocsa Kk usMeHANWUMC YCIOBUAM COYUATbHOU U NPUPOOHOU
cpeowi:

- OocBOeHHE OOYYaIOIIMMUCS COLIMATBLHOTO OIBITa, OCHOBHBIX COIMANBHBIX POJICH,
COOTBETCTBYIOIIUX BEAYIICH IEATEIBHOCTH BO3pacTa, HOPM W TIPaBHJ OOIIECTBEHHOTO TOBEICHUS,
(dbopM colmaabHON JKU3HM B TPYIIAX U COOOIMIECTBAX, BKIIOYAs CEMBIO, TPYIIIEI, CHOPMUPOBAHHBIC TIO
npohecCUOHANIBHON NeATEeIBHOCTH, a TaKKE€ B paMKaX COIMAIBLHOTO B3aUMOJACHCTBUS C JIOJbMHU U3
JIpYroy KyJbTYpPHOU Cpebl;

- CIIOCOOHOCTh 00Y4YaroIIMXCS BO B3aUMOJCHCTBHUM B YCIOBUSAX HEONPEAEICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

- CIIOCOOHOCTh JICCTBOBATh B YCJIOBUSAX HEOIPEAEICHHOCTH, MOBBINIATh YPOBEHb CBOESH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JAeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUUThCS y APYTUX TIOJEH,
OCO3HaBaTh B COBMECTHOM JESTEIbHOCTU HOBbIEC 3HAHHUS, HABBIKM U KOMIIETECHIIH U3 OIbITA JPYTHX;

- HaBBIK BBISBJICHUS W CBSI3bIBAaHUS 00pa3oB, CIOCOOHOCTh (POPMHUPOBAHUS HOBBIX 3HAHHIA,
B TOM YHCJIE CITIOCOOHOCTh JOPMYITUPOBATEH UJIEH, IOHATHS, THIIOTE3bI 00 OOBEKTAX W SBICHUSIX, B TOM
qrclie paHee HE W3BECTHBIX, OCO3HAaBaTh ACPUIIMTHI COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE;

- YMEHHE pacro3HaBaTh KOHKPETHBIE MPHUMEPHI MOHATHS MO XapaKTEepPHBIM MpHU3HAKAM,
BBITIOJHATH OINEPAIlMd B COOTBETCTBHHM C OIPEACICHUEM M TPOCTCHINIUMHU CBOWCTBAMHU IOHSTHS,
KOHKPETH3UPOBATh MOHATHE MPUMEPAMH, UCIIOIB30BATh MOHITHE U €r0 CBOWCTBA MPH PEHICHUH 33124
(omepupoBaTh MOHATHSAMH), a TaKXKe ONEPUPOBATh TEPMHHAMH W TPEICTaBICHUSAMH B 0OJIACTH
KOHIENINHN YCTOWYMBOTO Pa3BUTHUS;

- (GbopMyJIUpOBAaTh W OICHUBATH PUCKA U IOCICJCTBUSA, (OPMHUPOBATH OIBIT, YMETh
HAXOJUTh MIO3UTUBHOE B MPOU3OIIECAIICH CUTYaINH;

- OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHil ycrexa.

MeranpeamMeTHble pe3ylbTaThl OCBOCHHSI MporpaMMbl «VICKYCCTBEHHBIM HWHTEIUIEKT U
MallMHHOE  O0ydYeHue»  OTpa)kaloT  OBJAJECHHUE  YYAIIUMHUCS  VHUBEPCANbHLIMU — V4EOHbIMU
NO3HABAMENbHBIMU OCUCNBUAMU:

1) 6a30BbIC JJOTUYECKHUE JCHCTBUS:

- BBIABJIATE U XapaKTCPU30BATb CYHICCTBECHHBIC IIPU3HAKHN 00BEKTOB (HBHCHHﬁ);
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- YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKALIUN, OCHOBAHUS il 0000IIEHHS U
CpPaBHEHHUSI, KPUTEPUHU TTPOBOJIUMOT0 aHAIN3A;

- C Yy4YeTOM IMpPEUIOKEHHON 3a/laud BBIABISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHS B
paccMaTpuBaeMbIX (haKTax, TaHHBIX U HAOMIOICHUSAX;

- npeagarath KpUTEpUH ISl BBISIBICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUiA;

- BBISIBIIATH IePUITUTHI HHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS TOCTABICHHOMN
3a/1a4u;

- BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSA3M MPU U3YUYEHUU SIBIICHUM U MPOLIECCOB;

- JiefaTh BBIBOJBI C KCIONB30BAHHEM JEAYKTUBHBIX U WHAYKTHBHBIX YMO3AKIIOUCHH,
YMO3aKJTIOUEHUH TI0 aHAJIOTUH, (HOPMYJIUPOBATH TUIIOTE3BI O B3aMMOCBSI3SIX;

- CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelleHus y4eOHOHM 3ajadyu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUS, BBIOMPATh HauWOOJIee MOAXOMAIIMN C Y4ETOM CaMOCTOATEIHHO BBIICICHHBIX
KPUTEPHEB);

2) 6a30BBIC UCCIIEOBATEIIHCKUE JCHCTBUSA:

- OIICHMBATh Ha MPUMEHHMOCTh W JIOCTOBEPHOCTH WH(OpPMAIMHU, TOJYYEHHOHW B XOJE
uccaea0BaHus (IKCIIEPUMEHTA);

- CaMOCTOSITENNLHO (POPMYIIUPOBATH OOOOIIEHUS U BBIBOABI IO Pe3yIbTaTaM MPOBEIACHHOTO
HaOJIIO/IEHUs], OMbITAa, UCCIEIOBAaHUS, BJIaJIeTh MHCTPYMEHTAMH OLEHKU JOCTOBEPHOCTH IOTYYEHHBIX
BBIBOJIOB M 00OOIIIEHHNI;

- MPOTHO3MPOBATh BO3MOXKHOE JlabHEWINIEE pa3BUTHE TIPOIECCOB, COOBITHH W HX
MOCIIEJICTBHSI B AHAJIOTUYHBIX WJIM CXOJIHBIX CUTYAIlUsIX, BEIIBUTATh MPEATIOIOKEHHsI 00 X Pa3BUTHU B
HOBBIX YCJIOBUSAX M KOHTEKCTaX;

3) pabota ¢ uapopmaIue:

- MPUMCHSTHh Pa3IMIHbBIE METOJbI, MHCTPYMEHTHI W 3alpOoChl TMPH TIOUCKE W OTOOpe
uH(GOpMAllMM WU JaHHBIX U3 MUCTOYHHKOB C yYETOM MPEUIOKCHHON y4eOHOUW 3aJavu M 3aJaHHBIX
KpUTEPUEB;

- BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABIICHNUS;

- HaxXOJIUTh CXOJHBIE apTyYMEHTHI (ITOATBEPKIAIOIINE WU OMPOBEPTAIOIINE OJIHY U TY K€
UJICI0, BEPCUIO) B PA3IUYHBIX MH(POPMAIIMOHHBIX HCTOYHHUKAX;

- CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (GOpMYy MpPEACTaBICHUS HHPOPMAIMH U
WUTIOCTPUPOBATh pEIIaeMble 3a/1a4d HECJOKHBIMU CXEMaMH, JAuarpaMMaMH, WHOW Tpadukoil u ux
KOMOHHAITHSIMHU;

- OLICHMBATh HAACKHOCTh MH(DOPMAIIMH 1O KPUTEPUSM, MPEIOKESHHBIM TeIarorndecKum

pa6OTHI/IKOM nin C(i)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIBHO,
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- 3¢ GEKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(OPMALIHIO.

OBnajeHue yHugepcantbHbiMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCEUAMU:

1) obmenwue:

- BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKIEHHs, BBIpa)KaTb 3MOLMM B COOTBETCTBUM C
LEJIIMU M YCIIOBUSIMU OOIIEHUS;

- MIOHUMAaTh HAMEPEHUS IPYTHX, MPOSBISTh YBAKUTEIHHOE OTHOIIIEHHE K COOCCEIHHUKY | B
KOPPEKTHOH popme (hopMyITHpOBATh CBOU BO3PAKECHHUS;

- B XOJie uaora u (WIn) IUCKYCCHUU 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKAaeMOM TEMbI
U BbBICKa3bIBaTh HJI€W, HAICJICHHbIE HA pEIIeHUE 3aJaud M HOJJIep)KaHue OJaroxkenareabHOCTH
OOILIEHNS;

- COIOCTABISATh CBOM CYXJAGHUS C CYXICHUSMH JApPYrUX YYacTHHKOB JIMAJIOra,
00Hapy>KUBaTh pa3IMyle U CXOJCTBO MO3UIINH;

2) coBMecCTHasl eSITeIbHOCTb:

- MOHUMAaTh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYAIbHONW paOOThI MpU
pELIEHNN KOHKPETHOH MpoO0jaeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHUS TPYIIOBBIX (OpM
B3aUMOJICHCTBUS IIPU PELICHUH ITIOCTaBICHHOU 3a1a4H;

- yMeTb 0000IIaTh MHEHUS HECKOJIbKUX JIIOJIeH, MpOSBIATH TOTOBHOCTh PYKOBOJHUTH,
BBINOJIHATH TOPYYEHUs, TOTUMHATHCS;

- OILIEHMBATh Ka4€CTBO CBOETO BKJIA/Ia B OOUIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(hOpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS;

- CpaBHUBAaTh pE3yJbTaTbl C MCXOIHOM 3ajauell M BKJIAJ KaXJOTO 4YJeHa KOMaHIbl B
JOCTHDKEHUE Pe3yJbTaTOB, pa3leniTh c(epy OTBETCTBEHHOCTH U IMPOSIBIATH TOTOBHOCTh K
IPEJOCTaBJICHUIO OTYETa Mepe]] IPyIIIoN.

OBnazieHue YHUBEPCAILHBIMU YYUeOHBIMU PecyIAMUBHLIMU OeUCTNBUAMU:

1) camoopranuzanus:

- BBISIBJIAT MPOOJIEMBI JJIs PELIEHUS B )KU3HEHHBIX U YYEOHBIX CUTYaLUSX;

- OPHEHTUPOBATbCA B pa3IMUYHBIX IOAXOJAX MPHUHATUS pEleHUH (MHIUBUAYaJIbHOE,
NPUHSTHE PEMICHHS B TPYIIE, IPUHATHE PEIICHUH TPYTIIOii);

- CaMOCTOSITENIFHO COCTABJIATh AJTOPUTM DPELICHHS 3a7addl (WIM ero 4acTh), BBIOMpAThH
croco0 penieHust y4eOHOH 3a/1auMl ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/araeMble BApUaHThl PELLICHUIA;

- COCTAaBIIATh IUIAH JACWCTBHHA (TUIaH pealu3alid HaMEYEHHOTO alTOpUTMa PEIIeHHS),
KOPPEKTHPOBATh TPEJIOKEHHBI alNrOpUTM C YYETOM MOJYYeHHs HOBBIX 3HaHWHA 00 H3ydaeMoM
00BEKTE;

- JACJIaThb BBI60p n 6paTL OTBCTCTBCHHOCTD 3d4 PCIHICHUC,
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2) CaMOKOHTPOJIb:

- BJIa/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIIEKCHH;

- J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyallUM U IpeyiaraTh IJIaH €€ U3MEHEHMS,

- YUHUTBIBaTh KOHTEKCT M TNPEABUACTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIPH
peleHny yueOHoH 3a1au, aJalTUPOBATh PEIIEHUE K MEHSIOLUIMMCS 00CTOSTENBCTBAM;

- OOBSCHATH MPUYUHBI TOCTH)KEHUS (HEAOCTH)KEHHUS) PE3yJIbTaTOB AESITENbHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY, YMETh HaXOAUTh [TO3UTUBHOE B IIPOU3OLIEIIECH CUTYyallUH;

- BHOCHUTbH KOPPEKTHUBBI B I€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHUBIIMXCS
CUTYyalMi, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

- OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;

3) sMOIMOHAILHBIN HHTEIIICKT:

- pa3nuyarthb, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU SMOLUSAMU M SMOLIUSAMH JIPYTHX;

- BBISBJISITh U QHAIIM3UPOBATH IPUYMHBI YMOLIU;

4) npuHsaTHE ceOs U IPYTUX:

- OCO3HAHHO OTHOCUTBCS K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

- NPU3HABATh CBOE MPABO Ha OMIMOKY U TaKOe K€ MPaBoO JPYyroro;

- NPUHUMATD ce0s U APYTHX, HE OCYKIas;

- OTKPBITOCTh ce0€ U APyTuM;

- OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT.

IIpeaMeTHBIMHM pe3ysbTaTaMM OCBOEHUS IIporpaMMmbl «VICKYyCCTBEHHBIM HHTEIUIEKT U
MAaIIMHHOE 00yUEHUE» 0151 OCHOBHO20 YPOBHSL ABISIOTCS:

- YMEHHE MOJEIMPOBaTh pEajbHbIC CUTYallUH Ha A3BIKE MAaTEMAaTUKH; COCTaBIIATH
BBIPAXKCHMSI, YPABHEHH, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 3aJa4M, UCCIEJOBATH TOCTPOCHHBIC
MOJIEJIM C MCHOJIb30BAaHUEM allapara ajreOpbl, HHTEPIPETUPOBATh MOJIYUYEHHBINH pE3yJbTaT; CTPOUTHh
MaTEMaTUYECKHE MOJENHM C NOMOIIbI0 N€OMETPUUECKHUX IMOHATHM M BEIUYMH, PEIIaThb CBSI3aHHBIE C
HUMU NIPAKTUYECKHUE 3a]a4M; COCTABIATh BEPOSTHOCTHYIO MOJEIb U MHTEPIPETUPOBATH I1OYUCHHBIN
pe3ysbTaT; pelaTh NPUKIAJAHBIE 33Ja4d CPEACTBAMH MAaTEMAaTUYECKOrO aHajau3a, B TOM YHUCIIE
COLIMANILHO-9KOHOMHMYECKOTO ¥ (PU3NYECKOT0 XapaKTepa;

- YMEHHE OINEPUPOBaTh MOHATHUAMM: CIy4YalHBIH ONBIT (CIy4alHbIM 53KCIEPHUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCX0/]) CIy4YafHOro OMbITa, CIy4aiiHOe cOObITHE, BEPOSITHOCTD
COOBITUS; YMEHHE HaXOAWUTh BEPOSATHOCTH CIy4YalHbIX COOBITHMH B OMNBITaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTApHBIMU COOBITUSIMU; YMEHHME peIllaTh 3aJaud METOJOM OpraHM30BaHHOrO Iepedopa U ¢
UCIIOJIb30BAaHUEM TIpaBUjla YMHOXKEHUS; YMEHHE OLIEHHBAaTh BEPOSTHOCTH pEATBHBIX COOBITUH H

ﬂBHeHHﬁ, MNOHUMAThb POJIb MPAKTHUYCCKU AOCTOBCPHBIX U MAJIOBCPOSATHBIX COOBITHI B OKpYyIKaromem
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MUpPE U B KM3HH; 3HAKOMCTBO C TIOHATHEM HE3aBHUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINUX
YHCEI U €T0 POJIbI0 B MACCOBBIX SIBJICHUSX;

- BJIQJICHHEC OCHOBHBIMU IOHSATUSMHU: HMH(OpMamus, mepemada, XpaHeHHEe U 00paboTka
uH(bOpMaIlH, aTOPUTM, MOEINb, TU(GPOBOI MPOAYKT U MX UCIOJIB30BaHUE IJI PEIICHUS YYeOHBIX U
MPAKTHYECKUX 3a/lay; yMEHHE OINEpHpOBaTh €AMHHUIIAMU H3MEPEHUs HHPOPMAIMOHHOTO o0bemMa U
CKOPOCTH TIepeauu JaHHbIX;

- YMCHUC KOAHUPOBATH U ACKOAUPOBATH COO6HIGHI/I$[ 10 3aJaHHbIM IIpaBHJIaM; ITIOHUMAHUEC
OCHOBHBIX MPUHIMIIOB KOJUPOBaHUS WHGOPMAIIMU PA3IUIHON MPUPOBI: TEKCTOBOW (HA yriIyOJICHHOM
YpOBHE: B Pa3IMYHBIX KOJUPOBKAX), TpaduvecKoii, ayIno;

- BJIAICHUC MOHATHUAMU: BBICKA3bIBAHUC, JIOTUYCCKAA OICpanusd, JOrMUCCKOC BBIPAKCHUC,
YMCHHUC 3alMChIBATL JIOTHYCCKHUEC BBIPAXCHUA C HCIOJB30BAHUEM OU3BIOHKIWH, KOHBIOHKUOWH U
OTpUuliaHus, OMPECACIAT UCTUHHOCTD JIOTUYCCKUX BLIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAUYCHUA UCTHUHHOCTHU
BXOJIIMX B HEro MEPEMEHHBIX, CTPOUTH TaOJUIBI HCTUHHOCTH [JIsl JIOTMUECKHX BBIPAXKCHHIA;
3aMKChIBATh JIOTHYECKUE BBIPAXKEHUS HAa U3yUYaeMOM SI3bIKE MPOTrpaMMHUPOBAHUS;

- Pa3sBUTHC AJITOPUTMHUYCCKOTO MBIIIJIICHUA KaK H€O6XO}II/IMOFO yCJi0BUA
HpO(l)eCCHOHaHbHOﬁ ACATCIIbBHOCTHU B COBPEMCHHOM 06H_IGCTBC; MNOHUMAHUEC CYITHOCTH aJITOpUTMa U €ro
CBOICTB;

- co3laBaTh M OTJIAXKUBAaTh MPOrpaMMbl Ha S3bIKe MporpammupoBaHus Python,
peaTu3yIonre HECIOXKHBIE aJTOPUTMbI 00pPaOOTKH YHMCIOBBIX JTAHHBIX C WCIOJIb30BAaHUEM IUKJIOB H
BeTBHeHHﬁ; YMCHUC pa36I/IBaTB 3aJa4u Ha noa3ajgadr, HCIIO0JIb30BaThb KOHCTAHTHI, NCPECMCHHLBIC U
BBIPXXEHUS Pa3INYHBIX TUTIOB (YMCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX);

- BJIQJICHUE YMEHUSIMH W  HaBbIKAMH  HCIOJb30BaHUS  MH(GOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTUM [IJIsl TIOMCKa, XpaHEeHHs, OoOpaOOTKM U TepeJauyd M aHaiusa
pa3IMYHBIX BUAOB HHPOPMALINY;

- YMCHUC BBI6I/IpaTB CHOC06 MNpeaACTaBJIICHUSA HOAaHHBIX B COOTBCTCTBUU C OCTaBJIEHHOH
3amayeil  (Tabmuibl, cxembl, Tpadukd, [gUArpaMMbl) C HCIOJB30BAaHHEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEACTB 00PaOOTKH TaHHBIX;

- YMEHHUE UCTIOIh30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKHE MOJICIH ISl aHAIA3a O0BEKTOB H
MPOIIECCOB: (OPMYIUPOBATH IEJIb MOJCITHUPOBAHUS, BBIOJIHATH aHAINU3 PE3YIbTATOB, IMOTYYCHHBIX B
XO0JIe MOJEIMPOBAHUS;, OIICHHBATHh aJE€KBAaTHOCTh MOJIETH MOJAEIHUPYEMOMY OOBEKTY WM MPOLECCY;
MIPEJICTABIIATh PE3yNIbTaThl MOACIMPOBAHNUS B HATJITHOM BU/IE;

- c(hOpMHUPOBAHHOCTh TpEJCTaBlIeHU O cdepax NpodecCHOHaTBbHON esATEeIbHOCTH,
CBSA3aHHBIX C WH(POPMATHUKOH, MPOrpaMMHPOBAHHEM H  COBPEMEHHBIMH  WH(POPMAIMOHHO-
KOMMYHHKAITUOHHBIMH TEXHOJOTHUSIMHU, OCHOBAaHHBIMU Ha TOCTIKEHUSX Hayku u [T-oTpacnu;

0J151 NPOOBUHYMO20 YPOBHSL:
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- yYMEHHE OIEepUpOBaTh MOHATUAMH: rpad, CBI3HBIM rpad, nepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U ONHUCHIBATh rpadbl pa3InyHbIMU CIIOCOOaMU; UCIIOIB30BaTh I'padbl IpU
pEILIEeHNN 3a]1aY;

- yMEHHE CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CIy4YalHBIA ONBIT  (CIy4alHBIN
HKCHEPUMEHT), 3JIEMEHTApHOE CllydyailHoe cOObITHE (3JEMEHTapHbI HCXOA) OIbITa, Cily4aiHoe
coObITHE, YacTOTa M BEPOSTHOCTh CIIy4allHOTO COOBITHS, YCJIOBHAas BEPOSTHOCTh, HE3aBUCHMBIE
COOBITHS, IEPEBO CIYYAHOTO HKCIEPUMEHTA; YMEHUE HAXOJWTh BEPOSITHOCTU COOBITHH B OIBITAX C
PABHOBO3MOXHBIMH ~ 3JIEMEHTapHBIMU  COOBITUSIMH; 3HAaKOMCTBO C pOJbIO MAaJOBEPOSATHBIX U
NPAaKTUYECKH JOCTOBEPHBIX COOBITUH B HPUPOAHBIX W COLMAIBHBIX SIBICHUSX; YMEHHE OLIEHUBATH
BEPOSATHOCTH COOBITUH U SIBJICHUM B MNpPHUpPOJE U OOIIECTBE; YMEHHE BBINOJHATH ONEPaLlUU Hal
CIIy4aliHBIMU COOBITHSIMH, HAXOJUTh BEPOSTHOCTH COOBITHH, B TOM YHCIIE C MPUMEHEHUEM (POpMyI U
rpaduyeckux cxeM (auarpamm Diiiepa, rpadoB); yMEHUE MPUBOAUTH IPUMEPHI CIIyYalHBIX BEJIMYUH U
HaxOOUThb MX YHCIIOBBIE XapaKTEPUCTHKH; 3HAKOMCTBO C IOHATHEM MAaTEMaTHYECKOIO OKHIaHUS
Clly4ailHOW BEJIMYMHBI; IPEACTABICHUE O 3aKOHE OOJIBIIMX YUCEN U O POJIM 3aKOHA OOJIBIIMX YUCEN B
IIPUPOJIE U B COLUAIBHBIX SBJICHUSX;

- CBOOOJHOE BJaJ€HHE OCHOBHBIMU HOHATHAMM: HMH(pOpMaIys, neperada, XpaHEHUE U
o0paboTka MH(pOpPMAIMK, AITOPUTM, MOJAEIb, MOJAEIMPOBAHHWE U MX HCIIOJIB30BaHHUE Ul PELICHHS
y4eOHbIX M MPAKTUYECKMX 3a/Jady; yMEHHE CBOOOJHO ONEPHPOBATH EIUHHULIIAMU HM3MEpPEHHs
MH(GOPMaLMOHHOTO 00beMa U CKOPOCTHU Nepejaun JaHHbIX;

- YMEHHE KOJUPOBATh U JACKOJUPOBATH COOOIICHHS IO 3a/laHHBIM MpaBWIaM; TOHUMaHHE
OCHOBHBIX IMPHHLUIIOB KOJUPOBaHMUSA HH(GOPMAIMM Pa3IMYHON HPUPOABI: YHUCIOBOW, TEKCTOBOH (B
pa3IUYHBIX COBPEMEHHBIX KOJUPOBKaX), rpaduueckoil (B pacTpOBOM U BEKTOPHOM IMpPEACTABIECHUN),
ayiuo;

- cBOOOJHOE ONEpUPOBAHME TIOHATHUSAMU: BBICKa3bIBaHHE, JIOTMYECKas Olepalus,
JOTUYECKOE BBIPAKECHHME, YMEHHME 3allUChIBaTh JIOTMYECKHE BBIPAKEHUS C HCIOJIb30BaHUEM
JU3BIOHKINY, KOHBIOHKLINU, OTPULIAHMSA, UMIUIMKAUUU U SKBUBAJIECHTHOCTH, ONPEACIATh UCTUHHOCThH
JIOTUYECKUX BBIPAXKCHHUM, €CIIM M3BECTHBl 3HAYCHHUS HCTHMHHOCTH BXOIAIIMX B HEr0 IEPEMEHHBIX,
CTPOUTH TaOIMIIBI HCTUHHOCTH IS IOTUYECKUX BBIPAKEHUH, BOCCTAHABIMBATH JIOTHYECKUE BBIPAXKEHUS
no Ta0nMIe MCTUHHOCTH, 3alMChIBaTh JIOTHYECKHWE BBIPAXKCHHS HAa  HM3y4yaeMOM  S3BIKE
IIPOrPaMMHUPOBAHHS;

- BJIaJIEHUE TEPMUHOJIOTUEHN, CBA3aHHON ¢ rpadamu (BepliMHa, peOpo, MyTh, JIMHA pedpa
U MyTH) U JepeBbsIMU (KOPEHb, JIUCT, BHICOTA JIEPEBA); YMEHUE HCIOJB30BaTh Irpadbl U AEPEBbs IS
MOJICJIIMPOBAHUS CUCTEM CETEBOM M MEPAPXUYECKON CTPYKTYphl; YMEHUE HAXOAUTh KpaT4alllvii yTh B

3aJJaHHOM rpade;
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- HAJIM4YUE PA3BUTOTO aNTOPUTMHUYECKOTO MBIIUICHUSI Kak HEO0OXOIWMOTO YCIOBHS
poQeCCUOHANIBHON ACSITEIHPHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOHOE OMEPUPOBAHUE MOHSATUSIMU
«HCTIOJIHUTENBY, «AJITOPUTM», «IIPOrpaMMay, MOHHMMAHHE PA3HHIBI MEXAY YIOTPEOJIICHHEM 3TUX
TEPMHUHOB B OOBIACHHOW peud U B HHPOpPMATHKE; YMEHHE BHIOMpATh MOIAXOAAIIUN aITOPUTM IS
pelIeHus 3a/1a4H;

- YMEHHUE COCTABJIATH NPOTPAMMBI JUISI PEIICHUS THITOBBIX 3a7a4 0OpabOTKH MacCHBOB
JAHHBIX: YUCJIOBBIX MAacCCHBOB, MAaTpPHII, CTPOK (IPYrHX KOJUICKIWH); YMEHHUE 3alKCHIBATH MPOCTHIC
QIITOPUTMBI COPTHPOBKMA MACCHBOB Ha M3y4aeMOM SI3bIKE€ MPOTPAMMHUPOBAHUS; YMEHUE HCIIOIbh30BATh
IPOCThIe TMpPHEMbl JAHUHAMHYECKOTO TMPOTpaMMHUpPOBAHUS, OWHApPHOTO TIOMCKA, COCTaBIATH U
pCaTM30BBIBATH HECIIOKHBIC PEKYPCHUBHBIC aJITOPUTMEI;

- CBOOOJHOE BIIAJICHUE YMEHHUSMH M HAaBBIKAMU HCIOJIB30BaHUS HH()OPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJOTUH [IJIsl TOWCKA, XpaHEeHHs, OOpabOTKM M TepeJadyd | aHaiu3a
pa3IUYHBIX BUIOB HH(DOpMAIIHH;

- yMEHHE BBIOMpPATh CHOCOO MPEJICTaBICHUS ITAHHBIX B COOTBETCTBUHU C IOCTABICHHOMN
3amaueid  (TaOauIBl, CXeMbl, TpaduKku, JguUarpaMMmbl) C HCIHOJB30BAHUEM COOTBETCTBYIOIINX
NPOrPaMMHBIX CpPEACTB OOpabOTKM MJaHHBIX; yMEHHE (opmann3oBaTh U CTPYKTYPHPOBATH
uH(GOpPMAIIMIO, HUCTOIB30BaTh JJCKTPOHHBIC TAOMUIBI AMisi OOpaOOTKH, aHaiW3a W BU3yalIH3alUU
YHCIIOBBIX JIaHHBIX;

- yMEHHE KIacCH(HUIMPOBATh OCHOBHBIC 3aJaud aHAJM3a JAHHBIX (IIPOTHO3UPOBAHUE,
KIaccuuKamus, KiIacTepu3alus, aHaIU3 OTKJIOHCHWI), TOHHMMATh IOCJIEIOBATEILHOCTD PEIICHUS
3a/la4 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA M OIICHKA Ka4eCTBa JaHHBIX, BEIOOD W/UIU
MIOCTPOCHUE MOJIEIH, IPe00pa30BaHNe JaHHBIX, BU3yalIU3allisl J1aHHbIX, HHTEPIPETaus pe3yIbTaToB;

- c(hOpMHUPOBAHHOCTh TpPEACTaBICHU O cdepax NnpodecCHOoHaTbHON eATEeIbHOCTH,
CBS3aHHBIX C HMHPOPMATHKOW, MPOTrPAMMHPOBAHMEM ¥  COBPEMCHHBIMH  WH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha TOCTIKEHUSX Hayku u [ T-oTpacnw;

B pesynbrate ocBoeHusi mporpammbl «VICKyCCTBEHHBIN HMHTEIEKT W MAIIMHHOE OOy4YeHHUE»
YYEHHUK JIOJIKEH:

umemuv npedcmasieHue:

- 0 BO3MOXKHOCTSIX TEXHOJIOTUM MCKYCCTBEHHOTO WHTEJUIEKTAa M aJITOPUTMAaX MAIIHHHOTO
o0y4eHus;

- 0 HOMEHKJIAType MPOrPaMMHBIX CPEICTB U MHCTPYMEHTAX MAaTeMaTU4YecKOro armapara
JUTSL pEICHHs] KOHKPETHBIX 3a/1a4 UCKYCCTBEHHOTO MHTEIUICKTA,

- O COBPEMEHHBIX OTPACIIAX U MPOPECCUIX, UCTIOIB3YIOMINX TEXHOJIOTUH HCKYCCTBEHHOTO
WHTEIJIEKTa ¥ allTOPUTMBI MAIIMHHOTO O0Y4YEeHUS;

ymems:
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- NPUMEHATh WHCTPYMEHTBI MAaTEeMaTWYEeCKOTO armapara M s3blKa MPOrpaMMHPOBAHUS
Python myist ananuza naHHBIX;

- UCIIOJIb30BaTh OMOIMOTEKH /st 00paOOTKU U BU3yIU3AINH JAHHBIX;

- BBIOUPATh, 00y4YaTh MU TECTHPOBATH MOJICINA MCKYCCTBEHHOTO MHTEIICKTA IS PEIICHUS
3aJa4 MaIMHHOTO 00y4eHus Ha Python;

- CTPOUTHh HEUPOHHBIC CETH B OMOIMOTEKE TS PEIICHHUS 33]1a4 KOMITBIOTEPHOTO 3PCHUS;

- peiiaTh NPpaKTUYICCKUEC 3aJa4YU B paMKaX IMPOCKTOB.

Y4eOHO-TeMaTH4eCKHH IVIaH (IIPOABUHYTBIH YPOBEHb)

Ne OcHOBHBIE MOJYJI TIPOTPAMMBI KonngecTBo yacoB
Bcero Teopus [IpakTuka
1. Moayns 1. BBeneHue B TEXHOJOTHIO 14 4 10

HUCKYCCTBEHHOTO MHTEJJIEKTa W OCHOBBI
nporpamMmMmupoBanus Ha Python

2. |Mopyns 2. Co3naHue  ajaropuTMoB 60 12 48
HCKYCCTBEHHOI 0 MHTEJIeKTa Ha Python

3. | Moayns 3. MammnaHoe o0O0ydeHHE Kak 22 5 17
merononorus U1

4. | Monyns 4. Heliponnele cetHm H 12 2 10
KOMIIBIOTEPHOE 3PCHUE

5. | Moayns 5. IIpoaBuHYTBIE aITOPUTMBI 36 9 27

MalIMHHOTO O0y4YeHuUs

Bcero yacos: 144 32 112

Copeprxanue nmporpaMmbl
Moayas 1. BBeieHMe B TEXHOJOTMK) HMCKYCCTBEHHOI0 HHTE/UIEKTa M OCHOBBI

nporpaMmMupoBanusi Ha Python
Tema 1. 3nakomMcTBO ¢ Texuomorueit U1

Teopusa. Ilomsarus WU (artificial intelligence, Al). Poms MW B coBpeMeHHOM Mwupe.
Hctopuyeckuii 0030p ucciaenoBaHMA B 00JAaCTM HCKYCCTBEHHOTO HHTelUiekTa. CoOBpeMEHHbIE
HaIPaBJICHUS BHEAPEHUS IPUKIANHBIX HHTEIUICKTyaJlbHbIX CcHUCTeM. llepcrekTtuBbl  pa3BuTHA
MCKYCCTBEHHOI'O0 MHTEJJIEKTAa. MalIuHHBIA UHTEJUIEKT U podoToTexHuka. Otnnuus skcneptHoro MU u
MalIMHHOro oOydeHus. CnaOblii MCKYyCCTBEHHbIM MHTEIEKT. CHIIbHBI HMCKYCCTBEHHBIH HMHTEIIEKT.
Ponb naHHBIX IpU pa3pabOTKE arOPUTMOB HCKYCCTBEHHOI'O MHTEJIEKTa MM MAILIMHHOTO O0yUYEeHHS.
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[Ipodeccun B obnactu Data Science n MCKycCTBEHHOro MHTeNIeKTa: Data uHkeHep, aHAIUTUK

JIAHHBIX, UH)KEHEP MAIIMHHOTO o0y4eHwus, Data calieHTHUCT.

[Ipaktuka. [lpaktnueckas pabora 1. «BBenenune B mammHHOe oOydenwme. [Ipodeccus [lara

CalleHTHCT»

Tema 2. BBenenue B si3bik nporpammupoBanusi Python. OcHoBHBIE KOHCTPYKIMH

Teopus. Ponp mnporpaMMupoBaHus B MalIMHHOM oOydeHHH. VcTOopus, OCOOCHHOCTH U
IpEeUMYIIEeCTBa s3bIKa porpaMmmupoBanus Python. Kinaccugukarms si3pIKk0B 10 crioco0am HCIIOTHEHHS:
KOMIUJIMpyeMble U uHTeprperupyemsie. Cpena pazpadorku (IDE) ans mammuanoro oOyuenus: Google
Collab u Jupyter Lab. IuctpuGyTtuB Anaconda a1 Hay4HbIX BBIYMCICHHUH, BKIOYas HAYKH O JaHHBIX U

MaIMHHOE O0yYCHHE.

3HaKOMCTBO CO CTPYKTypoW mporpammbl Ha si3bike Python. ®yHKIMS Kak MUHHMalbHAas
enuHUIla TporpamMMbl Ha Python. Buabl ¢yHKImMiA: BCTpOeHHBIE W TOJIb30BaTelbckue. CHHTAaKCHC
¢byHkuuid. AprymeHTsl (QyHKUuH. BcerpoeHHble (YHKIMM [ OpraHM3alMd  THAJIOTa: BBIBOJ
uHpopManuu print() ¥ YTEHHE AAHHBIX C KJIaBHATYphl input(): CHHTAKCHUC M JOMYCTUMBbIE 3HAYECHHUS

apryMeHTOB.

[lonsTHe mnepeMeHHON: Ha3HaueHWe, CHHTAKCHC, HWHHUIMANu3alus, TpeOOBaHUS K WMEHH.
[Tonsitne TMna nanHpIX. ba3zoBble Tumbl maHHbIX: int, float, string. IloHsaTue omepamwus, omepaHa U
onepaTop. MareMaTnuecKue Onepalu: CUHTAKCUC U MpaBuiia NpUMEHEeHUs. JIornueckue BhIpAKEHUS:
CHHTAKCHC U TpaBWJla IPUMEHEHUS. Y CIIOBHBIM ONEPATOp: HA3HAYCHHUE, BUJbL, CUHTAKCUC. lloyHbIHA
yCIOBHBIA omeparop. Jloruueckue ornepanuu: CUHTAaKCHC M TpaBuia npumeHeHus. KackaaHbri

YCHOBHBﬁiOHepaTOpZCHHTaKCHCIIHpaBHHaIHHﬂMeHeHHﬂ.

[Ipaktuka. [IpakTuyeckas padota 2. «YcranoBka Python. /luctpuOytus Anaconday.

[Ipaktuyeckass pabora 3. «3HaKOMCTBO C Opay3epHoi cpenoil mporpammupoBanus Google

Colaby.

[Ipaktryeckas padota 4. «Opranuzanus quajgora npu nomoiu ¢yHkuuit print() u input()».

[Ipaktnyeckass pabGota 5. «JIuHelHbII anropuT™. 3ajadya IO OIpPEJEIIEHUIO BO3pacTa

IIOJIB30BaTCIIA».

[IpakTuueckas padora 6. «JIuneinpiit anroputM. [Iporpamma-kanbKyIsTop.
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[IpakTrueckas padota 7. «JIuHeiHbINH anropuTm. Llenounciennas apupmMeTuka.

[TpakTrueckas padota 8. «YcinoBHbIN oniepatop. CpaBHEHUE TPEX YUCEI.

Mopyas 2. Co3gaHnue aIropuTMOB HCKYCCTBEHHOI0 HHTe JIeKkTa Ha Python

Tema 3. CTpokH U UKIIBI

Teopus. Tun string u omnepanuu Hajx crpokamu. [loHsATHE KOHKareHanwu. VHUIMaTM3anus
CTpOK. XpaHEeHHE CUMBOJIOB B mamsATu Kommbiorepa. Tabmuuna ASCII. @yukius ord u chr: HazHaueHue,
CHUHTAaKCHC U TIPUMEpPbl HCIOJb30BaHUs. MHIeKkcauus ¢ CHACHUHI: Ha3HAYE€HUE U TPUMEPHI
WCIOJIb30BaHus. SIBHOE mNpuBeAeHHWE TUIOB. [IpuMeHEeHHe Ccpe30B JId H3BJICYEHUS YacCTH CTPOKH.

Berpoennsie MeToipl. yHKIMKU U METOJIBI JUIsE PA0OTHI CO CTPOKAMH.

[MonsTre TMKIIA, TENO IUKIIA, TepeMeHHas 1ukia. [{ukn ¢ ycnoBuem (rukn while): HazHadyeHwue,
CUHTaKCHC, MPHUMEPhl HCIONb30BaHus. [lukn ¢ mapamerpom (umkia for): Ha3HaueHHe, CHHTAKCHC,

MMPUMCPLI UCITIOJIb30BaHUS. praBHeHI/Ie OUKJIOM C IIOMOIIBIO OIICPaATOPOB break u continue.

Ipaktuka. IIpakTrueckas padora 9. «llukiasl u padboTsl co cTtpokamu. PucoBanue ¢uryp npu

IIoOMOIIMX CUMBOJIOB».

IIpaktuyeckass padora 10. «luxiael U paboTbl co cTpokamu. Ilouck M 3amMeHa CHMBOJIOB B

CTPOKE».

[Ipaktuueckas padora 11. «{ukiasl u paboTel co cTpokamu. PacueT konnyecTBa CUMBOJIOB IO

YCIIOBUIO».

[TpakTrueckas padota 12. «lukmsr. Uncna Ouborauqumy.

[Ipaktrueckas pabdora 13. «lukael. OnpeaeneHre KOJIMYECTBA YHCET B JUAINA30HE COTJIACHO

YCIIOBUIO».

Tema 4. Python. Cniucku, pyukmun. Danisl.

Teopus. Ilonstue maccuBa. Tun manseix list (cmHcok): Ha3Hau€HUE, CHUHTAKCUC, MPHUMEPHI
ucrnonp3oBanusd. Onepanuu co cnuckamu. [loHsiTue cnaiica U reHepaTopa, MPUMEPHl UCIIOIH30BAHUS.

MGTOI[I)I MAaCCHBOB IJId YAAJICHUA U Il06aB.HeHI/I$I 9JICMCHTOB.
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Tun gaHHBIX AN XpaHEHHs CHHCKAa MMEHOBAHHBIX cylHocTed dict (cioBaph): HazHAUYEHHE,

CHUHTaKCHUC, pUMEPHI UCcToIb30BaHus. CBolicTBa cioBaps. CiusiHUE cloBapei.

[lonstue ¢aiina. TekctoBele 1 OMHapHBIE (ailibl. Metoab! U pyHKIMU 1715 paboTHI ¢ Qaitnamu:
OTKpBITHE, 3aKpbITHE, YTEHHE M 3amuch. Pexumbl OTKphITHS (aiioB. [Ipumepsl HMCHOIB30BAHUS

daiinos.

[Tonb3oBarensckue Qynkmuu B Python: HasHaueHuwe, co3manme, BbI30B. O0MacTh BUAMMOCTH
nepeMeHHbIX. JlokanbHas u TyI0OanbHAsh TIEPEeMEHHAs: Ha3HAueHUs, WHHUIMAU3alus, [epenada

napameTpoB. [Tonarue namOaa-QyHKIHH.

[paktuka. IIpakthnueckas pabota 14. «CnoBaps. BbBox naHHBIX U3  TenedOHHOTO

CIIpaBOYHHKA».

[Tpaktrueckas padota 15. «Crucku. ['eHepanus 31eMEHTOB MacCHBAY.

[Ipaktnueckass pabora 16. «@DyHKiuu. BpelYKCIeHHEe TNPOM3BENCHHUS BCEX HEUYETHBIX

HaTypaJIbHBIX YHUCCII U3 JUAIIa30Ha).

[Ipaktrueckas padora 17. «Dynkiuu. BosBpaiieHue 4ucia MpeablIylIIuX BBI3OBOB JTaHHOU

GyHKIHNY.

[IpakTuueckas pabora 18. «DyHkuuu. Bo3BpaiieHue JIOrmueckux KOHCTaHT B 3aBUCUMOCTH OT

YCIOBHS.

[Ipaktrueckas padota 19. «Dynkuun. OOHOBIEHNE (HYHKIIMH MPE0OPa30BaAHUS CTPOKIY.

Tema 5. OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOT'O MMPOTPAMMHPOBAHUS

Teopus.  Ilapagurma  0OBEKTHO-OPHMEHTHUPOBAHHOTO  MporpamMmupoBaHus.  OCHOBHBIC
kommoHeHTel OOII: kmacc, oOBeKT, cBoMCTBa, MeTodbl. Ha3sHaueHne 0OOBEKTa M €ro CHHTAKCUC.
Coznanue o0bektra B IlutoH. [TapameTpbl u MeTonsl oOBbekTa. KOHCTPYKTOp M 3K3eMIUISp Kiacca.

Jnnamuyeckue nons. [loHaTHE pOAUTENBCKOTO U TOYEPHETO Kilacca.

[punmunsr OOII: nHacnenoBanue, nonuMopdu3M, HUHKANCynsauus. Bapuantel gocTyna K
JAHHBIM: CBOOOJHBIN pexxuMm foctymna (public), pexxum goctyma protected, peskum goctyma private.

[leperpy3ka onepaTtopos.

[pakTuka. [Ipaktuueckas padota 20. «OOII. Co3nanue nmpocToro Kiacca.
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[Ipaktrueckass pabora 21. «OOIl. Co3manme Kjgacca 4uciaa C KOHCTPYKTOPOM OT YHCHA,

omneparopoMm += 1 MetoaoM get val(), BO3BpamiaronimM 3HaueHHUE.

[Tpaktrueckas pabdota 22. «OOIl. Coznanne kimacca MyQueue odepenn ¢ KOHCTPYKTOPOM IO

YMOJTYaHHIO U QYHKIHSAMH TI0 €T0 00paboTKe».

[IpakTuueckas padora 23. «OOIl. Co3nanue knacca Helipon».

Tema 6. MatemaTH4€CKHUE OCHOBBI HCKYCCTBEHHOTO MHTEJIJIEKTA

Teopus. Pons Matematuku B mporpamMmmupoBaHuu. JImHEiHas anreOpa: BEKTOpPHI M MaTpPHIIHL.
AnreOpanueckoe U TeOMETpUYECKUE OIpelieieHne Bekropa. Omepanuu HaJ BEKTOpaMU: CIIOKEHUE,
YMHOX€HHE Ha CKasip (4Kclio), BhUMTaHUE. Breluucienwe mimHbl BekTopa. Hopma Bekrtopa.

MHOFOMepHLIe BCKTOPBI.

OcHOBBI JIMHEHHOHN anreOpel: MaTpullbl. lloHATHE MaTpHIbI, 3JIeMEHTH MaTpulbl. Onepanuu
HaJ DJIEMEHTAaMU MAaTpPHLBbL: CIOKEHUE, BBIYUTAHHME, YMHOJKEHUE, TPAHCIIOHUPOBAHUE. YMHOKEHUE
MaTpull Ha BekTop. IIpeoOpa3oBaHMe IUIOCKOCTH. ACCOLMATHUBHOCTh YMHOXKEHUS MATpHIL.

JuctpubyTuBHOCTh YMHOKEHUS MaTpull. Ennnnynas matpuna. Hynesast matpuna. O6patHas MaTpuua.

OCHOBBI MaTeMaTHYECKOW CTaTUCTUKA W TEOPUM BEPOSTHOCTH. MaTCTaTUCTHKA: IOHSTHE,
HazHaueHue, TepmuHojorus. CiyuailiHas BenuuuHa. PacnpeneneHue ciaydailHOM — BEJIWMYMHBI.
Pacnipenenenus peanbHBIX CIy4alHBIX BEJIMYMH: TOHATHE BbIOOpkH. [loHATHE HE3aBUCHUMOCTH

CJ'Iy‘IElfIHLIX BennuuH. He3aBucumocTs B aHanm3e JaHHBbIX.

bazoBble MOHATHS TEOPUH BEPOSTHOCTEN: UCTIBITAHUS U COOBITUS, UCIIBITAHUE WIIH SKCTIEPUMEHT
co ciydaiiHpIM ucxoqioM. CBoiicTBa BeposTHOCTH. [TlonmapHo He3aBucuMBbIe coObITHA. He3aBucuMocTs B

COBOKYITHOCTH.

[paxTuka. [Ipaktnueckas padota 24. «Bekropsl. Beruncinenue KoopinHaT BEKTOPOBY.

[TpakTrueckas padota 25. «Bekropsl. HaxoxaeHue yriia Mexay BEKTOpaMI.

[IpakTuueckas pabora 26. «Bextopsl. HaxoxxaeHnue BekTopa, YI0BIETBOPSIOIIETO YCIOBUIO.

[IpakTuyeckas pabora 27. «Matpuiisl. Beruncnenue npon3BeeHNs MaTPHID».

[Ipaktuyeckas pabora 28. «Matpuipl. Beruncnenne pasHULbl MaTPUID).
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[IpakTrueckas padota 29. «Teopust BeposTHOCTH. Pemenne 3amauy.

Tema 7. bubmmoreku Python ns o0paboTku 1aHHBIX

Teopus. bubnuoreka Numpy 111 06paboTKH YUCIOBBIX MaccuBOB. Co3jaHHe OJHOMEPHBIX U
MHOTOMEPHBIX MAaCCHBOB, IO3JIEMEHTHBIE ONEPALUK C HUMH, 100aBlieHHe, 0ObeANHEHUE, yaJeHHe U
copTupoBKa MaccuBOB. ClaliCHHTI MacCUBOB, MHOTOMEPHBIE MacCHBBI, [T03JIEMEHTHbIE onepaiuu (shape

broadcasting) u onepanuu 1Mo ocsiM (CBOpauMBaHUe), H3MEHEHHE (POPMBI MACCUBA.

Jluneiinas anre6pa c¢ OuOmmorekoi Numpy. WHunmanuzanus MaTpull 3HAYCHUSMHU U3
paBHOMepHOro pacrnpenaeieHus. OCHOBHBIE MaTeMaTHUECKHE OIEpaluH Mo paboTe ¢ BEKTOpaMu M
marpuuamu B Numpy. BekTopHo-MaTpuyHas 1 MaTpHYHO-BEKTOpHast onepanuu. Berpoennsiii metox T

JUTsl TPAHCTIOHUPOBAHUS MaTPHLL.

bubnmnoreka Pandas nnst paboTsl ¢ TAOMMYHBIMU TaHHBIMHU. BCTpoOeHHBIE TUIIBI JaHHBIX Series U
DataFrame. Hasnauenue metonos .loc, .iloc, head() u npumeps! ux ucnosb3oBanus. OyHKIMS 3arpy3Ku
OonpImXx HAOOpOB JaHHBIX read csv, TpUMeEphl HCIOJB30BaHUsA. MeToasl . shape (Bo3BpamieHUe
KOpTea U3 Yucia cTpoK u cTobmnoB y DataFrame), .columns (Bo3BpalieHre KOJUIEKIIMY ¢ Ha3BAHUSIMU
cton610B), .info() (uHOopManus o Bcex crpokax DataFrame). Unaekcamus mo ycnoBusiM U U3MEHEHHE
JAaHHBIX B TaOnwiax. Busyammszanus JaHHBIX MMOCpeACTBOM rpadukoB. Bumbl rpadukon. Toueunas
muarpamma (Scatter plot) wim guarpamma paccesHUS KaK OCHOBHOH WHCTPYMEHT BH3YalH3alldu B
MallMHHOM OOYY€HWW M aHaIM3€ JaHHBIX. [IpuMep HCMONb30BaHUA OMOMMOTEKH ISl aHamu3a |

BU3YaJIM3alliy JaHHBIX O Maccaxupax Turtanuka (maracet Titanik).

bubmmorexku Mapltlolib u Seaborn ans noctpoenus rpagukoB. Pynkuun 6udanoTex. [Ipumep

HCIIOJTH30BaHUs OMOIMOTEK JIJIsi BU3yalIM3alliH TaHHBIX O Mmaccakupax Turanuka (maracet Titanik).

[Ipaktuka. Ilpaktuyeckas pabora 30. «bubmmoreka Numpy. OOpaboTka OJHOMEPHBIX

MaCCHBOB».

[IpakTrueckas padota 31. «bubmmoreka Numpy. O6paboTka 1ByMEpHBIX MaCCHBOB).

IIpaktuyeckas pabora 32. «bubnuoreka Numpy. Ilonb3oBatenbckas GyHKIuUS a1 00paboTKU

OJHOMCPHBIX MaCCHBOBY.

[Ipaktuueckas padota 33. «bubnuoreka Numpy. [Tons3oBatenbckas QpyHkuus nias oOpaboTku

JIBYMEPHBIX MAaCCHUBOBY.
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[Ipaktnueckass pabora 34. «bubamoreka Numpy wu JsmHeWHas anredpa. CkamspHOe

MMPOU3BCACHUC BEKTOPOB).

[TpakTrueckas padota 35. «bubmmoreka Numpy u nuHeitHas anredpa. Y MHOXKEHHE KBaIpaTHBIX

MaTpUIL».

[Ipaktnueckass pabora 36. «bubmmoreka Numpy u nmHeiHas anrebpa. 3amavya JIWHEWHOU

perpeccum.

[Mpaktnueckas pabora 37. «bubmmoreka Numpy u JnuHeiHas anreOpa. MarpudHoe

MMPOU3BCACHUC, TPAHCIIOHUPOBAHUC, BBIYUCIICHUC O6paTHOﬁ MaTpulbD).

[IpakTuyeckas padota 38. «bubmmorexku Pandas, Mapltlolib u Seaborn. Ananus u BU3yanu3arus

JAHHBIX 0 maccaxkupax Tutanuka (matacer Titanik)».

Mopayas 3. MamunaHoe o0y4yeHne Kak meroaoJorusst U
Tema 8. BBenenue B MammHHOE 00y4eHHE

Teopus. basoBbie moHsTHS MammHHOTO OO0ydeHHs (MO): OOBEKTHI M TpPU3HAKH, BHIOOpKA,
neneBass nepeMmeHHas. [Ipumepsl npumeHenns MO. Tumbl aaropuTMOB MAIIMHHOTO OOYYECHHMS:
MallluHHOE OOydYeHHEe C yuuTeleM, MallMHHOe oOyuyeHue Oe3 y4HTesds. MallMHHOEe OO0y4YeHHE ¢
YaCTUYHBIM MPUBJICYEHUEM YUMUTEJNsd, MAlIMHHOE oOyueHue c mnojkperieHueM. [loctaHoBka 3agaun
MalIMHHOTO 00yueHus: oOydyeHue c yuutesneM. [IpeacraBiieHne NaHHBIX B MAIMHHOM OOYy4Y€HUH.
TaOnuunbple JMaHHBIE © THNBI [pu3HaKoB. llpu3HakoBoe omucaHue OOBEKTOB. UmMCIOBEIE,
KaTeropuanbHble, OWHapHble W Tpouyne npuszHaku. Bunel 3amau MO. Ilonstus perpeccun u

Knaccn(bm(aunn, HUX OTINYHA U rpa(bnquKoe npeaAcCTaBJICHHUC, 00J1aCThb IMPUMCHCHHA.

[Ipobnema nepeobyuenus. M3amepenue kauecTBa MO MaIMHHOTO 00yueHust. DYHKIMOHAIbI
KavyecTBa: MeTpuKa, QyHKIHs morepb. Kpurepum kauectBa moneneil. IlepeoOydeHrne MHOTOUICHOB.
Metonas! pemienust npobiiem ¢ nepeoOyuenneM. Meton k-6nmmxaitmux coceneit (k-nearest neighbors),

KNN, ero npenmyiiectBa U HEIOCTATKH.

[Mafinnaitn  mMamuHHOTO OOYyuYeHHs. DTambl pa3padOTKM MOAETH MAIIUHHOTO OOyYCHHS.
JuarpamMma mnaiinnaiiHa, TPUHIUN pa3[esieHUs] JaHHBIX: OOydaromas ¢ BaJUJalMOHHAS YacTH.

OO6pabotka nanubix U data leakage, mpu3HaKoB M Kpocc-Banuaanus A MoA0O0pa TUIEpIapaMeTpoB
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Mozaenn. OOpaboTKa MaHHBIX: BaJUIAIUs, yAaJeHUsS YTEYKH U 00pabOTKa MPOMYIICHHBIX 3HAYCHHH,

00paboTKa KaTerOpPHAIbHBIX M YNCJICHHBIX TPU3HAKOB.

MeTtpuku MalmuHHOTO 00y4YeHus. MeTpuku, ux HazHaueHue. Buapl MeTpuk. OCHOBHBIE METPUKHU
perpeccun: MSE, MAE u ux Bapuanuu; kodddunuent aerepMuHanuy. OTinane METPUKU OT QyHKINUN
norepb. Metpuku Precision u Recall, nokazarens F1-mepa. OuenuBanue KadecTBa yHOPsI0YMBAHUS

rpadpuxom ROC-AUC. Jloructuueckas ¢pynkuus ommdku LoglLoss.

Ipakruka. [Ipaktuueckas padora 39 «Pemenue 3agau no reme naimian MO»

[Ipaxtuyeckas padora 40 «Peanuzanus kinacca TMHEHHON perpeccum».

Tema 9. MaremaTuyeckie OCHOBBI MAaIIMHHOTO O0YYEHUS

Teopusi. @DyHKIMHM MaTeMaTHdeckoro aHamusa. Ymcio Ditepa u mokazaTelbHas (DyHKIHEH.
OKcrnoHeHManbHas ¢GyHKuus, ee rpaduk, cBoictBa. IIpenensl GyHKUMH M MOCIEAOBATEILHOCTEH.
[TonsiTie W OCHOBHBIE CBOWCTBa Jorapudmuyeckoi ¢yHkuuu, ee rpaduk. CBoWCTBa (yHKINMN:
HENPEPBIBHOCTh, AKCTPEMYMBbI, BO3pacTaHHWE U YOBbIBaHHE. ODKCTpeMyMbl (YHKIMIA: oIlpeieseHus,

IPUMEPHI SKCTPEMYMOB U CBOMCTBO MOHOTOHHOCTH (DYHKIIMH.

[IpousBognasg, rpagMeHT W  TpaaueHTHas  ontumuszanua. [loHsTHE  MPOU3BOAHOM,
reomeTpuueckuii cmbici. IlpowsBogHas kak ¢yHkuusa. [IpowsBomHas KOMIIO3UIMU — (DYHKITHA.
Brruncnenue mpou3BOAHBIX, MPABUIO MPOU3BOAHON Kommoszunuu. [IpousBomHas (QyHKIMIA MHOTHX
nepeMeHHbIX. ['paguent. ['pagueHTHass onTuMU3anUsg. AJTOPUTM TPAJUEHTHOrO CIyCKa JJId

HaxoXJeHus MUHUMYMa GyHKIUA. OHOMEPHBIN TpaIueHTHBIN CIycK Ha si3bike Python.

[Ipaktuka. [IpakTudeckas pabota 41 «Pemenune 3a1ad Ha TPaUEHTHYIO ONTHMHU3AIIAIO.

Tema 10. Anroputmsl perpeccuu B 3agauax MO

Teopusa. Anroputv MO nnHeliHas perpeccus Uil aHalIu3a JaHHBIX: ONPEACIIEHUE U OCHOBHBIC
cBoiictBa. OOyueHue MoJeIM JMHEHHONW perpeccuu [uis OOJbILIEro KOJUYECTBA IMPU3HAKOB.
[Ipumenenue Moaenu JIMHeNHHON perpeccuu u3 oubanoreku Python Sklearn x pemenuto npakTuueckux

3agad. Busyanuszamnus monenu. MHTepripetanus ko3¢ GUIIMEHTOB TUHEWHHOW PErpeccui.

ANTOPUTM JIOTUCTHYECKOW perpeccuu. JIBymepHas JnuHeWHas kiaccudukanus. MHOroMepHbIN
ciaydai. Beruuciaenue BeposTHOCTH KiaccoB. Jlorucrtuyeckas perpeccus. Jloructudeckas perpeccust B

MaTpU41HOM BHUJIC. 3anuce KpUTCPpUA Ka4CCTBA. Jloructuueckas (I)YHKI_II/IH IIOTCPb.
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[Ipaktuka. [IpakTudeckas padota 40 «Peanuzamus kinacca TMHEHHON perpeccum.

[TpakTrueckas padota 42. «Peanu3arus JOTUCTHIECKON perpeccuu ¢ Lo-oerymspusamnuein»

Tema 11. Beibop momenu MO u metona oueHku ee€ 3(PPEKTUBHOCTH B 3aBUCUMOCTH OT

pelaemMoit 3a1auu

Teopus. Jlornyeckue anropuTMbl aHaNW3a JaHHBIX. Pemmaromume JepeBbs, YCTPOWCTBO H
oOydeHue AJis 3a7auu Kiaccupukanuu. AHaIU3 penlaroIux aepeBseB. Beidop pemraromiero mpasuia B
pemaromieM naepese. [lepeoOyueHne u HeoOOyUeHHE PEIIAIONINX JIEPEBHEB: MOCTAHOBKA IPOOJIEMBI;
TUIIEepIapaMeTpbl pelIalomuX JepeBbeB. llpeumymnecTBa W HENOCTaTKU pELIAIOIIUX JIEPEBHEB.

Pematoriee nepeBo ai1s 3a/1a4u perpeccuu.

Komnozunun anroputMmoB. Mnes mocTpoeHns KOMIO3ULIMM aaroputMoB: npuHuun Konpopcee;
sKcnepuMeHT [anpToHa. barruur: mpocrtoe rojocoBaHue; OyTCTpaN. AJNTOpPUTM CilydailHOro Jieca.
CrekuHI: uzues CTEKUHIa, CHOCOObl 00ydeHMs, aHanu3. BycTUHI: uzaes anroputMma, rpaJueHTHBIN

OYCTHUHT, IPEUMYIIIECTBA U HEJJOCTATKHU.

[Majinnaita BeIOOpa Monenu. Pabora ¢ 6mbmmotekoit Sklearn (momymm grid search m pipeline).
Kongeiiep 00pabOTKM [daHHBIX C TOMOILNBIO PA3IMYHBIX Mojenell. Bribop Hawiryumeid wmoaenu

MAaIllMHHOI'O 06yquH$1 JJIA KOHKpCTHOﬁ 3ajaun. TexXHuKu BBI60p8. runeprapamMeTpoB MOICIIN.

Konkypcel Ha kaggle.com. Ilmatdopma i mpoBeaeHHs COPEBHOBAHUM MO MAIIMHHOMY

oOyuenuro Kaggle. JlaraceTm u 3arpyska pemieHuii Ha mardopmy Kaggle.

Ipaktuka. [Ipaktnueckas pabora 43 «Iloctpoenne monenn MO MeTozoM Onmxalux cocenei

U U3MEPCHUC e€ KayecTBa ¢ MOMOILBIO KpOCC-BaInaallvin»).

[Ipaktuueckass pabora 44. «OOyueHHME KOMIO3HUIMHM AalTOPUTMOB: CIy4alHBId JieC U
IpaJMEHTHBI OYCTUHT C MOMOINBIO TOTOBBIX pealn3alvii TaHHBIX Mojeieil B oubnuorekax sklearn u

catboost.»

Monayab 4. HellpoHHbIE ceTH U KOMIILIOTEPHOE 3peHHe

Tema 12. BejieHre B HEHPOHHBIE CETH.
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Teopus. Mcrtopus paszBuTus HelpoceTed. Mojenb HCKyCCTBEHHOTo Heipona. Ilepuentpon
Po3enOnarra: momHOTa W CXOAMMOCTh. AJITOpUTM OOyuYeHHUS HEHpOHHBIX ceTed. PexyppeHTHbIe
Heliponnsle cetu. CBEPTOUHBIC HEHPOHHBIE ceTH. PeBomtomus rirydbokoro odydenus. Tpanchopmepsl B

06pa60TKe CCTCCTBCHHOI'O sA3BbIKA. COBpeMeHHoe pa3BUTUC HeﬁpOHHLIX ceTelt.

Monens Heiipona. @ynkuusa curmonpl. OyHkun aktuauuu. OAUH HEMPOH U MOJIHOCBSI3HAS
HeilpoHHas ceTb. MHOrOCIONHBIN nepuenTpoH oOyueHHE IMOJIHOCBSI3HBIX HEWPOHHBIX ceTeil. 3anava
pacrio3HaBaHusl pykonucHBIX udp. [IpeobpazoBanue BekTopa B nmeprentpone. [lapamerpsl HEHPOHHON
cetn. OOydeHue HeWpoHHBIX cereil. OOydenue mnepuentpona. Ontumuszanus (QYHKIUH IOTEPb.
CroxacTU4ecKuil rpalueHTHBIN CIycK. AHaIu3 MOJHOCBA3HBIX HelpoceTed. CrnocoObl peryspu3anun
B HEHpOHHBIX ceTsx: ciaom Dropout m Batch Normalization u ux npumeHenue. ®@peiimBopku deep

learning. O0yueHne HEHPOHHBIX ceTeil B OnbanoTeke riryookoro ooyuenust PyTorch.
[Ipaktuka. [TpakTuyeckas padota 45. «O0yueHne HEUPOHHBIX ceTell B Pytorchy.
Tema 13. TexHONOrUsS KOMIIBIOTEPHOTO 3pEHUS

TCOQI/ISI. CBepTO‘-IHLIC HeﬁpOCCTHZ HUCTOpHUA pa3BUTHA KOMIIBIOTCPHOTO 3pCHUS. I/ICTOpI/IH

pa3BUTHS KOMIIBIOTEPHOTO 3peHus1, KOHKypc ImageNet. KomnbroTepHoe 3peHune 10 HelipoceTen.

YcerpoiictBo cBepTkH. ['mcrorpamma opuenTHpoBaHHbIX TpaaueHToB (HOG). Knaccuduxanms
n3o0pakeHuit. IlomHOCBsI3HBIE ceTH il 00pabOTKM KapTUHOK. CBEpTOUYHBIE CETH i 00paboTKH
kapTuHOK. CBepTka m3o0paxkeHus puiabTpoM. Omepanms cBepTkH. CBEepTKa IBETHBIX H300PayKCHHM.
[TocTpoeHne mpoToTHNA CBEPTOYHON HEUPOCETU. Y CTPOMCTBO MOJIHOLIEHHON CBEPTOYHOM HEUPOCETH.
[TocnenoBarenbHbIE CBEPTOYHBIE CIOM B OOpabOTKE KapTUHOK. YCTPOMCTBO CBEPTOYHOW HEHPOHHOM

CCTH AJId 3aJa4Yn KJ'IaCCI/I(i)I/IKaI_II/II/I. I/IHTepHpeTaHI/IH CBCPTOYHLBIX CJIOCB.

[TapameTpsl B MONHOCBA3HOW 4YacTH CBEpPTOUHOM Helpocetu. Pooling B pemienun npoOiaembl

OOJIBITIOTO KOJIMYECTBA IMAPaMETPOB CBEPTOUHOM HEHUPOCETH.

Apxutektypel CNN. ApxuTekTypbl cBepTouHbIX Heipocerei: AlexNet; VGG. IIpobGnema
3atyxanus rpaaueHtoB. Skip Connection. Skip Connection B CBEPTOUHBIX CIOSIX. APXUTEKTYPBI

ResNet, DenseNet.

Transfer Learning: mepenoc 3Hanuii. [Ipumenenune mpu oOyueHun Heipocereid. JJooOydueHue

CeTU. 3aMOpoO3Ka CJIOEB Mepe/l J000yICHHEM.
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[Ipaktuka. [lpakTudeckas pabora 46. «I[locTpoeHHe CBEpTOYHOW HEHPOCETH ISl pEUICHUS

3a/1au KJacCUuPUKaImm».

[TpakTrueckas padota 47. «/looOydeHue HelipoceTH Ha 3a7avy KJIacCU(PUKAIIMA KAPTUHOK.

Moay.as 5. IIpoaBHHYTBIE AJITOPUTMBI MALLIMHHOIO 00Y4YEeHUSA

Tema 14. Jloructuueckas perpeccus Ui Kiaccu(UKauu TEKCTOB

Teopus. 3anaua kiaccupuKanyu TEKCTOB U ee NMpuMeHeHne. Kiaccuyeckrue MeTobl pelieHus,
UX JIOCTOMHCTBa U HepocTaTku. CrocoObl KOAMPOBAHUS TEKCTOB JJISl MCTIOJIb30BAHUS B KJIACCHYECKOM
nonxoge. [IpeaBapurenpHas 00paboTKa TeKCTa ¢ moMoIIbio OubimmoTeku nltk. OOydenue anroputma
JIOTUCTUYECKON perpeccur Ha bag-of-words (Memok ciioB) u SMOeAMHTaX CJIOB B JBYX CETTHHIraX Ha

3aaa4e KJIaCCI/I(l)I/IKaI_II/II/I HaCTOAIINX U q)eﬁKOBBIX HOBOCTCfI, CpaBHCHHC PE3YyJIbTATOB.

[Ipaktuka. [Ipaktuueckas padota 48. «Jloructuueckas perpeccus i KiacCu()UKaIUN TEKCTOB.

Coznanue ciamM-QuiabTpay.

Tema 15. Metoa onopHbIX BeKTOpoB (SVM)

Teopus. Ha3nauenne merona onopHbix BekTopoB (SVM). 3anaua nuHeHHON KiacCUpHUKAIMH.
Pasnenumelii 1 Hepaszgenumsbiil ciydan. Mnes anroputma. fnepssiii Tprok. IIpenmmymecrBa SVM.

Ortctyn o0bekta. dynknus nmoteps. [llupuHa momockl. 3agada OoNTUMHU3AIIAH.

[Ipakruka. [IpakTudeckas padora 49. Pemenue 3a1aun onTUMHU3aIAA.

Tema 16. 'pagueHTHBIN OyCTHHT

Teopusi. I'panueHTHBIA OYCTHHT KaK HOBBIH CHOCOO MOCTPOSHUS KOMIIO3HMIIMHM aJITOPUTMOB.
[Ipumenenue anroputMa JUisl 3aJad KiacCU(UKALMK, PETPECCHd W MPOCTOM MOJAENBHOM 3aaauu.

[IpeumymiecTBa 1 HepocTtaTku OyctuHra. ['oToBBIe peanusaruu: XGboost, LightGBM u CatBoost.

[Ipaktuka. [IpakTudeckas padora 50. «Pemenue 3amaun perpeccuu ¢ MOMOIIBIO TPATUEHTHOTO

OycTUHTaY.

Tema 17. Knacrepuzanust 1 METOAbI TIOHWKEHUS PAa3MEPEHHOCTH

Teopus. 3amaum MamuHHOTO OOy4eHHs 0Oe3 yuutenss (0e3 oOywaromeld BBIOOPKH):

KiracTepusaigusd M MCETOAbI ITOHMKXCHHA PasMCPCHHOCTH. MGTOI[I)I CHMXCHHUS Pa3sMCPHOCTHU: MCTOJ
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T'JIaBHBIX KOMIIOHCHT, t-SNE u ABTOOHKOJCPHLI. 33,[[3‘13 Ki1acTCpu3aluu: IMOCTaHOBKAa W IIPHUMCHCHHUC.

Mertoast knacrepusanun: K-Means 1 DBSCAN, ux npenMyIiecTBa U HEOCTATKH.

[Ipaktuka. Ilpaktudeckas pabora 51. «Pemenune 3amaum KiaacTepu3alldd C TOMOIIBIO

oubauorexu sklearny.

Tema 18. 3a1aun KOMIIBIOTEPHOTO 3PEHHUS U UX HEHPOCETEBBIE PEILICHUS

Teopus. 3agaun o0jacTH KOMIIBIOTEPHOIO 3pPEHHUS: CErMEHTalus, JETEKIHs, TeHeparus
n3o0paxenuil. IloctaHoBKa 3aauu cerMEHTAllMM U UAeu ee penieHus. CeMaHTHUecKasi CerMEHTalusl.
Transposed convolution, CoBpeMeHHbIE apXUTEKTypbl HelpoceTel Ui 3anaun cerMeHTauuu SegNet,
U-Net. 3agaun Ha CThIKE KOMIIBIOTEPHOTO 3peHHMs U 00pabOTKM ecTecTBeHHOro s3bika. Cdeprl MX

MPUMEHEHHUS U PECYPChI ISl TECTUPOBAHUS MOJIENICH IJIsl 3TUX 3a/1a4.

[Ipaktuka. [IpakTudeckas padora 52. «PemieHue 3agaun cerMeHTaIlMA U300paKEHUH ¢ KaMepbl

OECIIMIIOTHOTO aBTOMOOHWIIAY.

Tema 19. Buenpenue Mojeneld MammmHHOTO 0OOYYeHUS B TIPOTYKT

Teopus. Craaum paszpaborku ML-moneneit. BeiOop MeTpuku B 3aBUCHUMOCTH OT OOJIACTH.
Cnoxnocth koHBepTanuu. ML wm mpobOnema TouHOCTH. Banmupanuss maHHBIX W MPU3HAKOB.
HenoctynHOoCTh NpH3HAKOB M KpeauTHBIH ckopuHr. [Ipobiema BbIOOpa Monmenn. ML u mpobiema
BbIOOpa OBICTpO Moaenu. MeTpuku mpoAykTa. [IpuMepsl MPOIYKTOBBIX THUIMOTE3. DTambl BHEIPEHUS

ML-mMmonenen.

Ipaktuka. [Ipaktuueckas pabora 53. «Co3manue Tenerpam-0oTa ¢ SI3BIKOBOM MOJAENBIO IS
KJ1acCU(UKALIUN TOKCHYHBIX TEKCTOBY.

Tema 20. Beenienue B 00pab0TKy €CTECTBEHHOIO sI3bIKa

Teopusa. Obpabotka ecrectBenHoro si3bika (Natural Language Processing, NLP). Ilpumepst
ucnonb3oBanuss NLP. Jlannsie s oOyuenus. OcHoBHble 3agaun NLP. CrnocoObl KoIupoBaHHs CIIOB
JUISL TIOJJaYM B MOJICITM MAIIMHHOTO o0y4eHwus: Memok cioB Bag of Words, u Tf-Idf, ux npenmymmectna
u Henoctatku. OOpaboTka TekcTa. ba3oBsie onepaiuu mo 00paboTKe TEKCTOB: MOJTyUYEeHHUE MPU3HAKA U3
TEKCTa U OYMILEHHUE €ro OT HeHYKHOU nHpopManuu. CTEMMUHT U ieMMaTu3anus. TOKeHU3a1usI.

OMOEIIMHTH - CHIOCO0 KOIUPOBAHMS CJIOB JUIS MOJAYM B QJTOPUTMbI MAIIMHHOTO OOYYCHHS.
CaoiicTBa 5MOeqAMHIOB. TUCTpUOyTHBHAs ceMaHTUKa. [lonmyuenune smOenauHroB. CrocoOsl 00ydeHUs

ambenauaroB: Word2Vec u GloVe. IIpoBepka kauecTBa IMOEITUHTOB.

27



[Ipaktuka. Ilpaktuyeckas padorta 54. «IIpemoOyueHHbie SMOSIIUHTH W3 OMOJIMOTEKH gensim
JUTSL pelIeHHs 3a/1a4M IePeBO/Ia TEKCTay.

Tema 21. Knaccudukanus Tekcta U peKyppeHTHbIE HEHPOHHBIE CETH

Teopusi. Metoasl knaccudukanuu TekcToB. PexyppenTtHsle HelipoHHble ceTH (RNN): obmiee
YCTPOWCTBO, TNMPUMEHEHHE B KiacCU(UKaIus TEKCTOB, BuUIbl. Ilpocreimmii Bumg Vanilla RNN.
[TpeumymectBa u HemoctaTku RNN. Ilpumenenue RNN ans pemenus 3agad oOpabOTKH TEKCTa:
Kiaccuukanus, s35IK0BOE MOJEIMPOBAHIE, MAIIUHHBIN MTEPEBO/I.

Ipaktuka. IIpakTnueckas pabora 55. «buHapHas kiaccuuKanus ¢ MOMOIIBIO PEKyppPEHTHON
HEUPOHHOU CETW.

Tema 22. SI3pIK0BOE MOJICTUPOBAHUE

Teopus. Ilonstue s3bIKOBOTO MozaenupoBaHuss. DopManbHas MMOCTAHOBKA 3aJa4yd 4Yepe3
NIEPEMHOKEHHUE YCIIOBHBIX BEPOSTHOCTU CJIOB JUISl OLEHKU BEPOATHOCTH TEKCTAa. METpUKM KadecTBa.
OcHOBHasi METpUKa Ka4yecTBa JUIS S3bIKOBOIO MOJEIUpPOBaHus — nepruiekcusi. dopmyna nepruieKCuu.
Pemienue 3amaun sS36IKOBOTO MOACIMPOBAHUSA C MOMOIIBIO N-rpaMMHOW SI3BIKOBOM Mojenu. Pemienue
3aa4n A3BIKOBOrO MojenupoBaHuss ¢ nomouipto RNN. Metonsl resHepanym TeKcTa € IOMOUIBIO
A3BIKOBBIX Mojieniel. CTpaTeruu reHepanuu Tekcra: greedy u beam search.

Beenenne B LSTM u GRU. IIpo6aembl B3pbIBaOIMXCS U 3aTyXalOLIUX T'pajueHToB. Perenne
po0JIeM ¢ TOMOIIBIO KIUIUHTA rpagueHToB U apxutektyp LSTM u GRU.

[pakTtuka. [lpaktuueckas padora 56. «OOyuenue char-level sf3bIKOBOI MOJEIN B MOMOUIBIO
RNN».

Tema 23. CoBpemeHHble apXUTEKTYpsl NLP

Teopus. Uctopusi passutus apxutektyp B NLP. CoBpemennas apxutekrypa Transformer.
[TozunmonHkie 3MOeIMHTH U o01as apxuTekrypa Transformer. MexaHn3M BHUMaHUSI.

Crnou u snementsl: multi-head attention, LayerNorm, feed-forward croii, residual connections.
KoaupoBanue no3uioHHON HH(DOpMAIUKM MO3UIIMOHHBIME dMOeIuHraMu. [IpumMepsl nenoab30BaHus
aApPXUTEKTYPHI B PA3IMUHBIX 001aCTIX TITyOOKOTr0 00yUYeHUs.

Subword Toxenuzarus. HanBHOW TOKEHHM3aAIMK Mee MPOOJIEMBI. €CTh HECKOJIBKO MPOoOJeM, B
ToM uucie out-of-vocabulary.CoBpeMeHHBII alnropuT™M TokeHu3auu tekcra — Byte-Pair-Encoding

[pakruka. [Tpaktudeckas pabota 57. «Pemenne 3amaun KiacCu(PUKAIUU C TTOMOLIBIO MOZIEIN
BERT apxurektypa Transformer.

Tema 24. Beenenue B Transfer Learning 8 NLP.

Teopust. Ocobennoctu noaxona Self-supervised learning. [lpenobyuenue Ha 60abIIOM 00BEME
“cripbix” manHbIX. JlaTacet mns onenku kadectBa GLUE. GPT. BERT u Masked Language Modeling.
BART. IIpenobyuenue Seq2seq. Cymmapusaius Tekcra ¢ nomomsio BART.

[pakTuka. [Ipaktuueckas padota 58. «Kmnaccuduxaimst TOKEHOBY.
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Moay.anb 1. BBegeHne B TEXHOJIOTHIO HCKYCCTBEHHOT'0
HHTEJUICKTA M OCHOBBI porpaMmmMupoBanus Ha Python
1. | 3uakomcTBO ¢ TexHosorueit U VYuebHoe 1 1 Tecrt, ompoc
3aHsITHE
2. | 3nakomcTBO ¢ npodeccusimu B M1 YuebHoe 1 1 Tecrt, onpoc
3aHsITHE
3. | Beenenue B s3bIk nporpammupoBanus | [Tpaktny 0 2
Python. Cpena pa3pabotku Jupyter | eckas
Lab. luctpudbytuB Anaconda pabora
4. | Benenue B sA3BIK NMpOrpaMMHpOBaHUs | YueOHOe 1 1 Tecr, ompoc
Python. Opranu3anus nquaiora 3aHITHE
5. | Beenenue B s3bIK IIPOrpaMMUpOBaHMA | YueOHOE 1 1 Tect, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE | 3aHITHE
€AMHUIIBI U KOHCTPYKLIUU
6. | Beenenue B s3bIKk nporpammupoBanus | [Ipaktny | 0 2
Python. JluHelHbIi W  yCJIOBHBIM | ecKas
AJITOPUTMBI pabora
7. | Benenue B s3bIk mporpammupoBanus | [Ipaktuu | 0 2
Python. Kackannbiit YCIIOBHBIN | €CKas
orepaTop pabota
Bcero 4 10
4acoB:
nUToro 14
Mogayas 2. Co3nanue ajJropuTMOB HCKYCCTBEHHOT0
uHTe IeKTa Ha Python
‘ 8. \ Crpoku u 1wmkiabl. Tum  string u ‘ Yyebnoe | 1 ’ | Tecrt, onpoc
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olepanuu HaJl CTpOKaMu 3aHsITHE
9. | Crpoku u nukisl. Hukn ¢ mapamerpom | ITpaxTiu
U YCIIOBHEM eckas
pabota
10. | Coucku, ¢pynkuuu. Tunsl nanseix list | YueOHoe Tecr, ompoc
u dict 3aHITHE
11. | Cnucku, ¢yskmuu. Omnepamuu  co | [Ipaktuy
CIUCKaMU eckas
pabota
12. | Cruckn, ¢byHKIMY, daitnel. | YuebHOe Tect, onpoc
[Tonp3oBarenbckue GyHKIHH 3aHITHE
13. | Coucku,  ¢yuknuu.  Boszppamenue | [Ipaktuy
JIOTUYECKUX KOHCTAHT B 3aBHCHUMOCTH | €cKas
OT yCIIOBHSI pabora
14. | Coucku, ¢pynkiuu. O6padoTka daitnos | [Ipaktuy
eckas
pabota
15. | OcHOBBI OOBEKTHO-OPUEHTHUPOBAHHOTO | YueOHOe Tecr, omnpoc
MIPOrpaMMUPOBAHHSL. Kraccrt U | 3aHATHE
OOBEKTHI
16. | OOII. KonctpykTOpsI VYyeGHoe Tect, onpoc
3aHITHE
17. | OOII. Metonsl YueGHOE Tecrt, onpoc
3aHsITHE
18. | OOII. Ileperpy3ka onepatopoB [IpakTuu
eckas
pabota
19. | OOII. Co3nanue kiacca Helipon [IpakTru
eckas
pabota
20. | MaremaTuyeckue OCHOBBI | YueOHoe Tecrt, onpoc
HCKYCCTBEHHOT'O UHTEJUIEKTAa. BekTopsl | 3aHsaTHE
Y MaTpUIIBI
21. | Marematuueckue ocHOBHI | [IpakTu
HCKYCCTBEHHOTO UHTEIJIEKTa. | ecKas
Boluncienne KoopIMHAT BEKTOPOB pabora
22. | Maremartuueckue ocHOBHI | [IpakTu
UCKYCCTBEHHOTO UHTEIJIEKTa. | ecKas
HaxoxaeHue yria Mexxay BeKTOpaMu pabora
23. | MaremaTtuueckue ocHOBHI | [IpakTu
UCKYCCTBEHHOTO UHTEIJIeKTa. | ecKas
Haxoxnenue BEKTOpa, | pabota
YAOBJIETBOPSIOLIETO YCIOBHIO
24. | MaremaTuyeckue ocHOBHI | [IpakTru
HCKYCCTBEHHOTO UHTEIJIEKTa. | ecKas
Boruncnenue npon3BeIeHUs] MaTPUI pabora
25. | MaremaTuueckue ocHOBHI | [IpakTuu
HCKYCCTBEHHOTO UHTEIJIEKTa. | ecKas
Brruncnenue pa3HHIIbI MATPUIL pabora
26. | MaremaTtnueckue OCHOBBI | YueOHoe Tecrt, onpoc
UCKYCCTBEHHOTO0 HHTeJIeKTa. Teopus | 3aHsTHE
BEPOSTHOCTH
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27. | MaTtemaTuyeckue OCHOBBI | YueOHoe | 1 1 Tecrt, ompoc
UCKYCCTBEHHOTO UHTEIJICKTA. | 3aHITHE
MaremaTruyeckas CTaTUCTUKA
28. | Maremaruueckue ocHOBHI | [Ipaktuy | 0 2
HCKYCCTBEHHOI'O MHTEIUIEKTa. 3ajauyd | eckas
110 TEOPUU BEPOSATHOCTH pabora
29. | bubnmuoreka Numpy mia o0pabotku | YuebHoe | 1 1 Tect, onpoc
YHCIIOBBIX MAaCCUBOB 3aHATHE
30. | bubmuoreka  Numpy.  OO6pabotka | IIpaktuu | 0 2
OJTHOMEPHBIX MAaCCUBOB eckas
pabota
31. | bubmuoreka  Numpy.  OO6pabotka | IIpaktuu | 0 2
JIByMEPHBIX MaCCUBOB eckas
pabota
32. | bubnunoreka Numpy. | [Ipaktuyg | 0 2
[Tonb3oBarennbckas  GyHKOUS Ui | ecKas
00pabOTKH 0JITHOMEPHBIX MACCUBOB pabota
33. | bubmmoreka Numpy u nuHelHas | YueOHoe | 1 1 TecrT, ompoc
asreOpa. 3aHATHE
34. | bubmuoreka Numpy wu sauHeidHas | [Ipaktuu | O 2
anreOpa. 3agavya JMHEHHON perpeccuun eckas
pabota
35. | MarpuuHoe npousBenenue, | [Ipakrtuyu | 0 2
TPaHCIIOHUPOBAHHUE, BbIUMCJICHHE | ecKas
00paTHOW MaTPHIIBI pabota
36. | bubmmorexkn Pandas, Mapltlolib wu | Yuebnoe | 1 1 Tect, ompoc
Seaborn. AHammn3 JaHHBIX 0 | 3aHATHE
naccaxupax  Turtanuka  (maracer
Titanik)
37. | Buzyanuzanus gaHHbeIX 0 naccaxupax | [Ipaktuu | 0 2
Turanuka (matacer Titanik) eckas
paboTta
Bcero yacos: | 12 48
HUTOI'O: 60
Moayas 3. MammHHoOe 00y4yeHHe KaK MeTO10JI0TUsl
HCKYCCTBEHHOI0 00yYeHus
38. | Benenue B MammHHOE 0O0yuyeHue | YuebHoe | 1 1 Tecrt, onpoc
(MO). Perpeccus u kiraccudukanms 3aHsTHE
39. | [NakimuiaiiH MaIIMHHOTO O0y4YEHUs [Ipaktnu | O 2
eckas
pabota
40. | [Toctpoenne wmonmemu MO wmetoaom | [Ipaktuy | O 2
OmKkalux cocelneil U m3mMepeHue e€ |  eckas
KayecTBa €  IOMOHIIbIO  Kpocc- | pabora
BaJIU AN
41. | MeTpuKH MaIIMHHOTO O0yYEHHUS VYyebnoe | 1 1 Tect, onpoc
3aHITHE
42. | Peannzanus KJIacca nuneinoit | [Ipaktuu | 0 2
perpeccuu eckas
paboTta
43. | MaremaTu4yeckie OCHOBBI MAlIMHHOTO | YueOHoe | 1 1 Tecr, ompoc
o0yueHnst. DYHKIIMM MaTEMaTHYECKOTO | 3aHITHE
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aHaJM3a
44. | Anroputmsl perpeccuu B 3aadax MO | YuebHoe 1 Tecrt, ompoc
3aHSITHE
45. | Jloructuueckas perpeccus IIpakTyu 2
eckas
paboTta
46. | Pematoiue aepeBbs YyebHnoe 1 Tecrt, ompoc
3aHITHE
47. | KoMno3uiuu aaroputMoB [TpakTnu 2
eckas
paboTta
48. | Ilakmaitn BeIOOpa Moienn [IpakTny 2
eckas
paboTta
Bcero vacos: 17
UTOIO: 22
MopnyJsb 4. HelipoHHBIE ceTH M KOMIIBIOTEPHOE 3peHHe
49. | BBenenue B HeilpoceTH VYuebHoe 1 TecrT, ompoc
3aHsITHE
50. | ITocTpoenue HEUPOHHBIX cereid. | YueOHoe 1 Tecrt, onpoc
BBenenne B 6ubimorteky Pytorch. 3aHsITHE
51. | OGyuenne  HelpoHHbIX ceTeil B | [IpakTuu 2
o6ubnmoreke PyTorch eckas
paboTta
52. | TexHoyoruss KOMIBIOTEpHOTO 3peHus. | [IpakTud 2
CBEpTOUHBIE HEHPOHHBIE CETU eckas
paboTta
53. | Apxutektyppl CNN wm  Transfer | [IpakTuu 2
Learning eckas
paboTta
54. | Kmaccudukamus  uzoOpakenuit  Ha | [IpakTud 2
MpaKTUKE eckas
paboTta
Bcero yacos: 10
UTOIO: 12
MopayJs 5. IIpoaBuHYTBIE AJTOPUTMBI MAIIMHHOIO 00y4YeHHS
55. | Jloructuueckass perpeccus sl 3aaad | YueOHOe 1 Tecrt, ompoc
KJ1accu(UKaluy TeKCTa 3aHITHE
56. | Jloructuueckast perpeccus s 3anad | [Ipaktuy 2
KJ1acCU(UKAIINU TEKCTa eckast
pabota
57. | Anroputm SVM VYyeGHoe 1 Tecr, ompoc
3aHsITHE
58. | I'panueHTHBIN OyCTUHT YuebHoe 1
3aHsTUE
59. | I'paguenTHBIN OyCTUHT [IpakTuu 2
eckas
pabota
60. | 3agaun KOMIIBIOTEPHOTO 3pEHUS W UX | YueOHoe 1 Tecrt, ompoc
HEHPOCETEBbIC PEIICHUS 3aHITHE
61. | 3agaun kKoMmbrOTEpHOro 3peHus U ux | [IpakTnu 2
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HEUPOCETEBbIC PEIICHUS eckas
paboTta
62. | Buegpenue  mopeneid  MammHHOTO | Yuebnoe | 1 1 Tecr, onpoc
00y4YeHHUS B IPOJYKT 3aHSITHE
63. | Buegpenne  mopeneit  mamuuHOTO | [IpakTny | 0 2
00y4YeHHUs B IPOIYKT eckas
pabota
64. | Beenenue B 00pabOTKy ecTecTBEHHOTO | YueOHoe | 1 1 Tecrt, omnpoc
sI3bIKa. DMOEIMHTHU CIIOB 3aHSITHE
65. | BBenenue B 00paboTKy ectectBeHHOro | [Ipaktuy | 0 2
s3bIKa. DMOEIMHTHU CIIOB eckas
pabota
66. | Knaccudukaiuss TeKCTOB C MomoIipio | Yuednoe | 1 1 Tecrt, ompoc
HSMOEITUHTOB CJIOB 3aHITHE
67. | Kmaccudukarus TekcTtoB ¢ mnomoiipio | [Ipaktug | 0 2
SMOEITMHTOB CJIOB ecKast
pabota
68. | SI3pIKOBOE MO/IEIUPOBAHUE VYyebnoe | 1 1 TecrT, ompoc
3aHITHE
69. | S3bIKOBOE MOJICIIMPOBAHUE [IpakTny | O 2
eckas
pabota
70. | SI3pIKOBOE MOJIEIMPOBAHUE [Ipaktny | O 2
eckas
paboTta
71. | CoBpemenHble  apxutekTypel NLP. | Yuebnoe | 1 1 Tecr, ompoc
Transformer, BERT 3aHATHE
72. | Transfer Learning B NLP [Ipaktnu | O 2
eckas
pabota
Bcero yacos: | 9 27
UTOI'O: 36
HUTOI'O no mporpamme 144

Cnoco0nl onpeaecjicHus pe3yjIbTaTUBHOCTH H (bOprI MmoABCACHHUST HTOIOB peajin3anuu

NpOrpaMmblI

[IporpamMmoii mpexycMaTpuBarOTCs CIAEAYIOIIME BUIbI KOHTPOJIS: MPEABAPUTENbHBIN (BOIHBIN),
TEKYLIUH, TPOMEKYTOUHBINA, UTOTOBBIMH.

IIpeaxBapuTenbHbIi KOHTPOJIb NPOBOAMTCA HA TEPBBIX 3aHATHAX C LEJIbIO BBIABICHUSA
00pa3oBaTEIbPHOTO W TBOPYECKOTO YPOBHS OOydYarOMIMXCS, HX CHOCOOHOCTeH. MokeT ObITh
opraHu3oBaH B opme cobeceIoBaHUsI HITH TECTUPOBAHUS.

Texkymuii KOHTPOJIb OCYIIECTBIACTCS Il 00eCIIeUeHUs OTIePaTUBHOM OOPATHOM CBSA3H MEXKIY
IpernoJiaBaTesieM U 00y4aroIuMcs, a Takke KOPPEKTUPOBKM METOJOB, CPeACTB U (opMm oOyueHHs B
npolecce OCBOEHHUs OOyYaroIlMMHCS MOAYJEH, pa3/eNoB W TeM HporpaMMsbl. TeKyluil KOHTPOJIb
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MPOBOJMTCS B XOJ€ pabOThl ¢ 00yYaIOIIUMHUCS, TIPH MPOBEICHUN ayJIUTOPHBIX 3aHATHHA, a TAaKKe MPH
OIICHUBAHHH CaMOCTOSTEIIBHONH paboThl. MOKET TPOBOIUTECS B (GoOpMe TECTHPOBAHMS, OIpOca,
BBITIOJTHCHHSI IPAKTUICCKON PaOOTHI.

IIpoMe:kyTOUHASI ATTECTAIUSI OCYIICCTBIISACTCS JUIsl 0OCCIICUCHHsI OIICHKH KayeCcTBa OCBOCHUS
OOyYaIOIIUMHUCA ~ CTPYKTYPHBIX  KOMIIOHEHTOB IPOrpaMMBI: MOJYJS, pasfaena | SABISCTCS
CHUCTEMATHYECKUM MEpOTPUATHEM B 00pa30BaTEIILHOM IpoIiecce. Jannass ¢dopMa KOHTPOJIS
HAlpaBJicHA Ha BBIABICHUE 3HAHWN, YMCHHH W HAaBBIKOB Y4YaIUXCS M ONPEACIIICT CTCIEHb WX
yCcBOsIeMOCTH Yyd4eOHOro Marepuana. I[IpomexyTouHass arrecTanusi MOXKET MPOBOJUTHCA Kak Ha
OTJCJIbHBIX 3aHATHUSX, TaK M B PE3yJbTaTe HCIOJIb30BAHUS HAKOMHUTEIBHONH CHUCTEMbI OLICHUBAHHS TI0
pe3ysibTaTaM TEKYyIIEero KOHTPOJISI OCBOCHHS TporpamMmbl. DOpMBI MPOMEKYTOYHOH AaTTeCTaIuy;
TECTUPOBAHUE, OMPOC, BHIITOJIHEHUST KOHTPOJIBHOHN HITM TPAKTHYECKON paOOTHI.

HNToroBasi arrecTamusi OCYIIECTBISETCS B KOHIE Y4eOHOTO Toja WM TpU 3aBEpIICHUHU
0o0ydeHHus Mo MmporpaMMme, C IeNbI0 MPOBEPKH 3HAHUM, YMEHUN UM HABBIKOB MO 001e00pa30oBaTeNbHOM
oOmepa3BuBaroliei nporpamme. B cOOTBETCTBHH ¢ pe3ysibTaTaMU UTOIOBOM aTTECTAI[UH OIPEICIIseTCs,
HACKOJIBKO JIOCTHTHYTBI PE3yJbTaThl MPOTPAMMBI  KKIABIM YYaIIAMCS, TIOJHOTA BBITIOJHEHUS
nporpaMMbl. DOPMBI HTOTOBOM aTTECTAIIMK; UTOTOBOE TECTUPOBAHUE, BBIIIOJIHEHUS UTOTOBOU PabOTHI,
3alUTa WHAMBHIYAIbHOTO WM TPYNIOBOTO TPOEKTAa B BHJE IMyOJUYHOTO BBICTYIUICHHS C
JIEMOHCTpAIUS TIPOCKTHON PabOTHI.

Kputepun oleHKH 3HaHWH, YMEHUH W HABBIKOB NMPH OCBOCHHU TPOTPAMMBI TPUBEICHBI B
Tabmuuel.

Tabnuua 1. Kpurepun olleHMBaHUS pe3yIbTaTUBHOCTH 00Pa30BaTEIIbHON AESITEIbHOCTH

YpoBeHb
TeOpPeTHYECKUX 3Hanus
3HaAHUM

Ha wtoroBoM TectupoBaHuu OOy4YarOmMHCA TOKa3bIBAaET
Huzkuii HE/I0CTaTOYHOe 3HaHUe TEOPETUYECKOT O matepuana. | H
OO6yuarouuiicst BraJeeT HeKOTOPhIMU KOHKPETHBIMU 3HAHUSIMHU.
3HaHUsl BOCIPOU3BOJIUT IOCJIOBHO U OYKBAJIbHO

Ha wroroBoM TectupoBaHuM OOydYaIOUIMICA MOKa3bIBAET
Cpennuit XOpoIlllee 3HAHUE TEOPETHYECKOro marepuana. 3amac 3HaHuil | C
oOyuarorerocst OJMM3KUI K COAEPKAHUIO 00pa30BaTEIBHOU
nporpammbl.  HemonHoe BiajeHWe MOHATUS ~ TEPMUHAMU,
3aKOHaMU, TEOpUEH

Ha wroroBoM TectupoBaHnu OOydYaIOUIMICA IOKa3bIBAET
Beicokmii OTJIMYHOE 3HaHUE TeopeTudeckoro marepuana. Mupopmamuio | B
BOCTIPHHUMAET, MMOHUMAET, YMEET MepeOopMyINpPOBAaThH CBOUMHU
cioBaMH. Brajgeer sKCHEpTHBIM ypOBHEM 3HAHHM, CIOCOOEH
nepeaaBaTh HEOOXOIMMbIC 3HAHHS CBEPCTHUKAM.

YpoBeHb
NMPAKTHYEeCKHUX CneunajibHble YMEHUsI, HABBIKH.
YMEHMIi M HABBIKOB
Hwuzkuit B mpakTtuyeckod NEATEIBHOCTH OOYYarOUIUMHCS JIOMyCKaeT
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CEpbe3HbIe OMMOKH, C1a00 BIAJCET YMEHUSIMUA U HABBIKAMH H

Cpennuit OOyuaromuiicss  BiaJeeT  CHENHAIbHBIMU  HaBbIKAMHU  Ha
pPENPOAYKTUBHO-NIOAPAKATENIbHOM  ypoBHe.  IIpaktmueckoe | C
IPUMEHEHUE 3HAHUI BOIUIOIIAETCS B MPOAYKT, TpeOyromuit
HE3HAUYUTEJIbHOU 10Pa0OTKH.

Bricokuit OOyuaromuiicst cnoco0eH MPUMEHUTh YMEHHUS W HaBBIKH IS
pEILICHNs] HECTAHJAPTHBIX 3aJaHUM WM 3aJaHUM NOBBIIEHHOW | B
CIOXHOCTH. BrameeT SKCHepTHBIM  YpPOBHEM, CIOCOOCH
nepeaaBaTh HEOOXOAMMBIC HABBIKM CBEPCTHUKAM.

MaTepHaJ’ILHO-TeXl—[H'{eCKOC o0ecneuyeHue

3aHsTHS IPOXOJAT B KaOMHeTe NH()OPMATUKHA 00pa30BaTEIbHOIO YUPEKICHHUS.

O06opynoBaHre KOMITBIOTEPHOTO KJIacca:

- paboune MecTta 10 KOJIMYECTBY OOYYalOIIMXCs, OCHAIICHHbIE MEePCOHATBHBIMU
KOMITBIOTEPaMH WJIM HOYTOYKaMM;

- paboyee MecTO MpenojaBaTelsi, OCHAIIEHHOE IE€PCOHAIBHBIM KOMIBIOTEPOM WU
HOYTOYKOM;

- MarHUTHO-MapKepHas 10CKa;

- KOMIUIEKT Y4eOHO-METOAMYECKONW JOKyMEHTAIu: pabouas mporpamma, pa3aaTOuHBIN
MaTepuall, 3aJaHusi, IHU(POBBIE KOMIIOHEHTH Y4eOHO-METOJUYECKUX KOMIUIEKCOB (IIpEe3eHTALUH,

BUJICOPOJIUKH).

Texuuueckue cpeacTBa 00ydeHHUS:

- JIEMOHCTPAlMOHHBIN KOMIUIEKC: MHTEpaKTUBHAS JIOCKa (i JKpaH),
MYJIbTUMEIHATIPOEKTOP, IEPCOHAIBHBIA KOMITBIOTEP WM HOYTOYK;

- JIOKaJIbHasA CC€Tb U JOCTYII K CCTH I/IHTepHeT.

Kabuner nns 3ansatuii coorBerctByeT TpeOoBanusM Canllun 2.4. 3648-20 «CanutapHo-
AMUIEMHOJIOTMYECKHEe TpeOOBaHUS K YCTPOHCTBY, COIEPKAHUIO W OpraHU3alMM pexuma paboThl

00pa3oBaTeNbHBIX OpraHU3alUil TONOJTHUTEILHOTO 00pa30BaHUs ACTEI».

MeTtoauyeckoe obecniedeHue MPOrpaMmbl

Opranusanusi 00pa3oBare/ibHOI 1eATeIbHOCTH
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OO6pa3oBarenpHBIN MpoOIlECC OCYIIECTBIsIETCS B 04HOM Qopme. [Ipu o0yueHnn HCTONb3yHOTCS

Ppa3siInuHBIC q)OpMI)I, METOJbI U TCXHOJIOI'NHU.

Ponp yuurtens cocTouT B KpaTKOM IO BPEMEHH OOBSICHEHHH HOBOTO MaTepHaia M MOCTAaHOBKE
3alauyd I MPAKTHUYECKOro 3aJaHus, a 3aTeéM KOHCYJBTUPOBAHUU Y4YaIIUXCS B IMPOIECCE €ro
BbINOJIHEHMsI.  [IpakThueckue 3ajlaHus  BBIIOJHSAIOTCS Ha  KOMIIBIOTEpE. Yualuecs MOryT
CaMOCTOSITEIbHO TPEHUPOBATH HABBIKU MPOTPAMMUPOBAHUS, BBIIIOIHSS 33JaHUS, Pa3MEIIEHHbIE B Kypce
[0 WCKYCCTBEHHOMY HHTEJUIEKTY M MallMHHOMY oOydeHuio B pamkax mnpoekra «MW Crapt» Ha

mwiarpopme  Stepjk.org  https://stepik.org/course/125587.  IlpoBepka  TpPOTPaMMHBIX  KOJIOB

OCYHICCTBIIACTCA aBTOMATUYCCKU.

[InanupyroTcs ciaeayromue dTanbl OpraHu3aluy 3aHsITHS:

- nocmanogka yyebnozo 3aoanusi. KoMIOHEHTHl y4eOHOTO 3alaHus: XapaKTEepHUCTUKA
3a1aHus (IUIAHUPYEMBIM pe3ysbTaT BBINOJIHEHMS); MOTMBALMOHHAs YacTh, COJEP)KAHUE: YCIIOBMUS,
BOIPOC; MHCTPYKLUS 10 BBINOJIHEHHIO; BPEMs BBIIIOJHEHMS; 00pa3ell UM ONKUCaHUe OTBETA; KPUTEPUU
OIICHKHU; METOINYECKHI KOMMEHTapHUH.

- oessmenbHOCmb 00YYaAOWUXC N0 €20 BblNOoIHeHUulo. 3alaHus MOTYT BBIMOJTHITHCS Kak
WMHIMBUAYAIbHO, TaK U B rpynnax. IlapHas win rpynmoBast paboTa MO3BOJIET KAaXIOMY ydalleMycs
pa3BUBaTh KOMMYHHKATHBHbIE KOMIIETEHIIMM U OCBauBaTh HOPMBI paboThl B KoJulekTuBe. Heo6xonanmo
IIOMHUTb, YTO IPUCBOCHUE 3HAHUHN (IIEPEXOJ]] UX B CO3HAHHUE) OCYLIECTBISETCA TOJIBKO MPH YCIOBUU
HaJIM4YUsl BHEUIHEW pedu (ICHXOJOTMYECKHM MeXaHu3M, oOecleyrBarouIfii MpUCBOCHHE 3HAHUM, T.e.
IIpUpAIICHUE CO3HAHMSA: BONPOC - MBICIb - BHYTPEHHSAsI peub - BHEWHAA pedb). [loaTomy
PEKOMEHAYEeTCS OpraHU30BbIBATH JEATEIBHOCTh OOYYAIOIIMXCS Yepe3 OOCYKICHHE KIIOUYEBBIX
BOIIPOCOB COZIEP>KAaHUS YPOKa, B TOM YHCJIE C UCIIOJIb30BAaHUEM 3pUTEIbHBIX OIOP.

- KOHMpONbL npoyecca u cmenenu evinoaHenus. IloBeneHne WTOTOB KaXJI0ro 3Tama
3aHATUS 0OYYAIOUIMMHUCS, HAJTMUUe OOpaTHOW CBSI3M Ha Ka)XI0M dTare. To ecTh BBIIOJTHEHUE KaKIO0Tr0o
y4eOHOro 3aJaHusl MOJBEPraeTcs KOHTPOIIO YUYHTENs C LENbI0 00eCledeHUs] TEeKyIIed KOpPEeKIHH
mporecca YYeHHs KakAoro ooOydarolerocs. II0/BEJCHHE HTOra JesTeabHocTH. KauecTBeHHas
MOJIOKUTENIbHAS OLIEHKA JIeATEIbHOCTH 00yUYaIOUIMXCs CIIOCOOCTBYET (POPMHUPOBAHUIO MOJIOKUTEIBHON
y4eOHOW MOTHBAIIUH.

- pegnexcus. VIcronp30BaHHE CHUCTEMbI CAMOKOHTPOJII W B3aMMOKOHTPOJISL KaK CPEICTB
peduiekcuu 1 GopMUpPOBaHHS OTBETCTBEHHOCTH 3@ PE3YJIbTaThl CBOEH 1A TEIIHOCTH.

- camocmosmenvhas paboma. Hanuume OJIOKOB CaMOCTOATENIBHOTO TOJXY4YEHHUS 3HAHUN
o0y4JarImuUMUca B Ipouecce y4eOHO-TI03HABATEIbHON JEATEIbHOCTH C Pa3IMYHbIMM HCTOYHHKAMU

UHPOPMAIINH, CPeId KOTOPHIX BEIyIIee MECTO IPUHAJICKUT pecypcaM cetu MHTepHeT.
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Kamnoe OYHOC 3aHATUC CTPOUTCA C YUHCTOM MHAUBUAYAJIBHBIX BO3PACTHLIX, IICUXOJOTHYCCKHUX U
(1)I/I3I/IOJ'IOFI/I‘~I€CKI/IX 0COOCHHOCTEH 06yan01qucs1 U KOMIICTCHTHOCTHOT'O IIOAXO0Ja, 4YTO OHNPCACIACT

cucrteMy TpeOOBaHMM K 3aHSATUSM:

Lenenonacanue. llepen oOydYaIONUMUCS CTaBSATCS KOHKPETHBIC, JTOCTHXKUMBIC, TOHSTHEIC,
auarHoctupyemble nenu. [lo  BO3MOXKHOCTH, II€JIeOJIaraHUE OCYIIECTBIISIETCSI COBMECTHO C
o0y4JarImuMucsa UCXoAs u3 chHOpMyIMpPOBaHHON MpobieMbl. OOyuaroluecs: JOJKHBI 3HATh, KaKHe
KOHKPETHO 3HAHUS U YMEHHUS OHHM OCBOST B TMPOIECCE NCSITSILHOCTH HA 3aHIATHH; OHU JOJDKHBI 3HATHh U

IJ1aH JOCTHIKCHHUS ITIOCTABJICHHBIX 3a1a4.

Momueayus. Yuutenb GopMHUPYEeT HHTEpeC K TIpoleccy Y4eOHOW MACSITENbHOCTH H K
JTOCTIKEHUIO KOHEYHOro pe3ynbrara. DPQPEKTUBHBIMH MOTHBAMHU SIBIISIFOTCS PEIICHUE aKTyaJIbHOMN

npoOIeMBbl, MPaKTHYECKasi HAIIPABICHHOCTb COJCPKAHMUS.

Ombop coodepoicanus. JIns Kaxaoro 3aHATUS JOJDKHBI OBITh KAadeCTBEHHO OTpaOOTaHbI
IUIAHUPYEeMbIE DPEe3yJIbTaThl, OIpPEJEJICHHbIE MPOrpaMMOM, M TOJBKO O3TH 3HAHHUS TMOABEpPraroTcs
KOHTpoJI0. Best ocranbHas uH(OpMaIus HOCUT BCIIOMOIATENbHBIM XapakTep M HE JOJDKHA CO3aBaTh
Neperpy3ok M KoHTposmpoBatbesa. [Ipum mombope y4eOHO-IMIAKTUYECKUX MaTepualioB U BBIOOpE
NPUEMOB OpraHM3aluyd 00pa30BaTENLHON AEATEIBHOCTH HEOOXOJWMO YYHUTHIBATh, YTO MAKCHUMAaJIbHO

3¢ PEKTUBHO ycBauBaeTcs HHGOpMalus, KOTopasi:

- SBIISICTCSI aKTyaJIbHOW JJIi 0OyYaroIIMXCsl, COTJAacyeTcsi ¢ TeKYIIMMH, OCO3HABAEMBIMU
NOTPEOHOCTSIMH U HHTEPECAMH;

- COOTBETCTBYET YPOBHSIO 3HAHWH W HABBIKOB YYAIIUXCS;

- MIPOBOUTCS Yepe3 pa3Hble KaHaJIbl BOCHIPUATHS (BU3yallbHAs, rpaduvecKas, TeKCTOBas);

- ABINsieTCST 0a30BOM ISl MPUHATHUS PELICHUs, TO €cTh TpeOyeT pa3pabOTKU 3aJaHUil 10
PAaKTUYECKOMY MCIOIb30BAHUIO HH(POPMALINY;

- TpaHCIUPYETCS APYyroMy 4YelIOBEKy B Mpoliecce BepOaTbHOro O0IIEeHuSI.

Ilpakxmuueckas 3HauuMocmv 3HAHUU U CHOCO008 OesimenbHOCMU. YUYUTElb TOKa3bIBAET
00y4JaroImuMcs BO3MOXXHOCTH INPUMEHEHHs] OCBAaMBAaE€MbIX 3HAHUNW M YMEHMH B HMX HPaKTHYECKOH

JACATCIBbHOCTH.

MeToabl 00pazoBaTe/ibHOM 1eATeIbHOCTH

HpI/IOpI/ITeT B pa60Te negarora OTAACTCA IMPUEMaM OIIOCPEAOBAHHOIO IEeJaroru4eCckKkoro

BOSHCﬁCTBHﬂ, Ha HCpBBIfI IIaH BBIABHUIAIOTCA AHUAJIOTMYCCKUE METO/bI 06IIICHI/I$I, COBMECTHBIM MOMCK
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WCTUHBI, pPa3BUTHE 4Yepe3 CO3JaHHE BOCHUTHIBAIOIIMX CHUTyallMd, pPa3HOOOpPa3HYI0 TBOPUYECKYIO
JeATEeIbHOCTh U B3auMoJieiicTBie. B o0pazoBarenbHOM Ipoliecce 1Mo JaHHOM MpOorpaMMe UCTIOMB3YIOTCS

MCTOJbI 06yquI/m, HaITpaBJICHHBIC HA PCIICHUC OGp&SOB&TCHBHO-BOCHI/ITaTeJIbHBIX 3aaad:

- O0BSICHUTEIIbHO-UILTIOCTPATHBHBIH;

- METOJ MPOOIEMHOT0 U3JI0KEHHUs (TIOCTAaHOBKA MPOOJIEMbI U PelIeHHE €€ CaMOCTOSITEIbHO
WM TPYIIOi);

- MPOEKTHO-MCCIIE0BATEIbCKHN;

- HATJISTHBINA: JeMOHCTPANHUs TUIAKaTOB, CXEM, TaOJUII, THarpaMM, IPOEKTOB;

- MCTIOJIb30BaHUE TEXHUYECKUX CPE/ICTB;

- POCMOTp BUJIEO;

- NPaKTHYECKUN: IPAaKTHYECKHE 3a/IaHHS;

- aHaJIN3 ¥ pelIeHue MPOOJIEMHBIX CUTYAIIHA;

- METOJ] TPOBEPKH, OLEHKM 3HAHUW ¥ HABBIKOB, ITO3BOJIIONINI OIIEHUTh YCBOCHHUE

MaTepurajia 1 BHECTU KOPPCKTUPOBKH.

Br16op MeT0/10B 00y4eHUs] OCYIIECTBIISICTCS UCXO/s U3 aHAJIM3a YPOBHS TOTOBHOCTH YYalllUXCs
K OCBOEHUIO COJIEpXKaHUs MOJYJIs, CTETIEHH CIIOKHOCTH MaTepuaia, Tumna yue6Horo 3ansatus. Ha Beibop
METOAOB OOYy4YeHMsI 3HAYUTEIbHO BIUSCT IEPCOHANBHBIA COCTaB TIPYMIbl, HWHIUBUAYaJIbHBIE

0COOEHHOCTH, BO3MOYKHOCTHU U 3aIIPOCHI 00y4arOIINXCsl.

®opMbl IPOBEACHUS 3AHATHH

OcHoBHas opraHu3aioHHas gopMa OoOydeHHS B JIOMOJHHUTEIHLHOM O0pa3oBaHUU — Yy4eOHOE
3aHaTHe. Kpome ydeOHOTO 3aHATUS B JIONOJHHUTEIBHOM OOpa30BaHUM HCIONB3YETCs OOJbIIOe
pasHooOpasue GpopM 00yUeHHS: SKCKYPCHs, 3aHATUE-UTPa, CEMUHAP, TPEHUHT U Apyrux. [Tonbop dopm
OpraHu3aluy y4eOHOTrO 3aHATHUS 3aBUCUT OT HAIIPABJICHHOCTHU JOMOIHUTEIbHOM 00111e00pa3oBaTebHON
oOrn1epa3BUBAIONICH MPOTPAMMBI, CEIM(DUKA 3aHATHH, OT peolIaiaHus Ha 3aHSATHH TOTO WJIA UHOTO

BHUIA JEATEIHLHOCTH.

WnpuBunyanbHas ¢opma oOydeHHUs MOJApa3yMeBaeT B3aMMOJCHCTBHE YUMTENs C OJHUM
YYEHHUKOM (pEreTUTOPCTBO, THIOTEPCTBO, KOHCYJIbTAIIMM U T. 1.). B KOJJIEKTUBHO-IPpYyNIOBBIX (opmax

00yueHHsI IIKOJBHUKH paboTaroT B TPyIINax, CO3aBaeMbIX Ha Pa3IMYHBIX OCHOBAX.

®poHTanpHOE 00yuUeHHE MpeiroiaracT padoTy meaarora cpasy CoO BCEH TpyIMIOW B €IHHOM

TeMIe U ¢ o0muMu 3a1a4aMu. KostekTuBHO-rpynnoBasi popma o0ydeHust OTJIn4aeTcsi oT GpOHTAIBHON
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TEM, 4YTO 06yqafoumec;1 KjJIacCa paCcCMATpUBAIOTCA KakK HCHOCTHBIﬁ KOJUICKTHB WJIM I'pyIllla, KOTOPBIC

HMCIOT CBOUX JIMACPOB U 0COOCHHOCTH BSaHMOﬂeﬁCTBHﬂ.

[Ipu peanuzauu nporpamMmbl UCIIOIB3YIOTCS CleayroIne GOpMbI 3aHATHI:

- WHIWBHIyaTbHas paboTa;

- TBOPYECKHE 3aJIaHUS;

- npakTuyeckas padora;

- TUCKYCCHSI;

- W3yYeHUEe M 3aKpeIUieHHe HOBOTO Marepuaja Ha WHTEPAKTHBHOM JEKIUH (JICKIIUS-
Oecema, JEKIUA-AUCKYCCHS, JIEKIHS C Pa300pOM KOHKPETHBIX CHTYyaIldi, JICKIUS C 3apaHee
3aITAaHUPOBAHHBIMH OIIMOKAMH, JICKIUS TIPECC-KOH(EPEHITNS, MUHU-JICKIIHS);

- IBpHCTUYECKas Oecena;

- MIPOCMOTP U 00CYXIeHHE YUCOHBIX BHICPOJIUKOB,;

- oOcyxaeHue W  paspemeHue  npobimem  («mosroBoit  mrypm»,  IIOIIC-

dopmyna=Ilozunus+Ob6ocHoBanue+IIpumep+CneacTBue, «IepeBO PEIICHU).

[Ipenycmotpena nquctaniimonHas popma MpoBeASHUS 3aHATHI MTPU TOMOIIH TaThopmer Stepik.
JucTaHIMOHHOE  B3aUMOJICHCTBHE  IO3BOJSIET  IPOBOJAUTH  KOHCYJBTAIIMM  yYallerocs IpHu
caMOCTOSITENIbHON paboTe noma. Cuctema CeTeBOro B3aUMOJCHCTBHUSL IO3BOJIAET OOECIEUUTH
BO3MOXXHOCTh HEMPEPBHIBHOTO OOYy4YE€HHS B TOM 4YHCIIE, AJI 4acTo OOJCIONIMX AeTel WM BCeX JeTei B

Nnepruoa CE30HHBIX KAPAHTUHOB U TEMIICPATYPHBIX OIrPaHUYCHUAX MMOCCUICHUA 3aHITHM.

Kanposoe obecnieueHue

Peam/naulxm IMporpaMmaI oOecrieunBaeTcs neaarort4eCKuMu  Kaapamn, MMCIOIHMMU CPECIHCC
npodeccruoHaibHOE 00pa3oBaHUE WM BBICIIEe OOpa3OBaHUE, COOTBETCTBYIOIIEE HAMPABICHHOCTH
JOTIOTHUTEIFHOU 00111e00pa30BaTeNbHOM MPOrPAMMEI.

[Ipn oTcyTcTBUM menarorudeckoro oOpa3oBaHUs — JOMOJHUTEIbHOE MpodecCHOHaTbHOE
negaroruyeckoe oOpa3zoBaHue; JOMOJIHUTEIbHAS MpodeccuoHalbHas IporpaMMa MOXET ObITh OCBOEHA
mociie TpynoycTporcTBa. PekoMmeHayercs oO0ydeHHE IO JOMOJHUTEIBHBIM MpodecCHOHATBHBIM
porpamMmam Mo npoQuIo Nelarorndeckoi 1esTeIbHOCTH HE PeXe YeM OJIMH pa3 B TPH rojia.
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