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BBEJEHUE

JlomoHuTeNbHAS 00IIe00pa3oBaTenbHas 00IIepa3BUBarOIIas MporpaMmma
TEXHUUYECKON HaIpaBIeHHOCTH «VICKyCCTBEHHBI WHTEVIEKT W MAaIIUHHOE
oOyuenue» (mamee - [Iporpamma) HampaBiieHa Ha (OPMHUPOBAHUE M PA3BUTHE Y
oOyJaromuxcs MPEACTaBICHUsT 00 MCKYCCTBEHHOM HWHTEIUICKTE, MPHUHIIUAIAX €To
paboThI, IEpCIIEKTHBAX Pa3BHUTHUsA, a Takxke mpodeccusmu B obmactu Data Science
U HCKYCCTBEHHOTO HHTe/UIeKTa. OOyd4asch MO TporpamMMme, ydYalluecss CMOTYT
OBJIQJIETh HEOOXOJMMBIMH HU(PPOBBIMA KOMIIETEHIIMSIMUA, BOCTPEOOBAaHHBIMU B
YCIOBHSX IH(PPOBOH SIKOHOMHUKH.

JlanHast mporpamma pa3zpaboTaHa ¢ y4eTOM HHTEPECOB KOHKPETHOM LEIEBOM
ayJIMTOPUHA U TIPEACTABISICT COO0N HAa0Op Y4EOHBIX pa3/iejlOB HEOOXOMUMBIX IS
OCHOBHOTO U MPOJBUHYTOTO YPOBHS OBJIaICHUS 3HAHUSAMHU B obnacTu Data Science
Y HCKYCCTBEHHOTO MHTEIIICKTA.

[IporpamMma uMeeT MPaKTUKO-OPUEHTHPOBAHHBIA M TPOPOPUEHTAIIMOHHBIN
XapakTep TaK KaK HalpaBlieHa HAa 3HAKOMCTBO YYAIIMXCS C MEPCHEKTUBHBIMHU U
BoCcTpeOOBaHHbIMU Tpodeccusimu B chepe o00pabOTKH OONBIIUX JaHHBIX
MHTEJUIEKTYaJIbHBIMU CUCTEMaMH.

Hcnonp3oBaHne B 00pa3oBaTebHOM IPOIECCE MATEPHUAOB IMOBBIIICHHOM
CIIO)KHOCTH TIO0 TEeMaTUKE MCKYCCTBEHHOTO MHTEJUIEKTAa M MAIIMHHOTO OOyYeHUs
NO3BOJMT  y4YUTEN0  OOECHeuuTh  JIOCTYNl  YYalIMXCS K  CIIOKHBIM,
y3KOCTICIIMAIM3UPOBAHHBIM W HETPUBHAIBHBIM  paslieiaM  [POTPaMMEI,
IPE/IOIATAOIINM YTIYOJIEHHOE M3YYCHHE COJACPIKaHUsS MPOrpaMMbl U JTOCTYI K
OKOJIONPO(PECCHOHATBHBIM M MPO(ECCHOHAIBHBIM ~ 3HAHUSM B paMKax
COZePKATEITHHO-TEMATHUECKOTO HATIPABJICHUS TIPOTPAMMBEI.



l. OCHOBHBIE XAPAKTEPUCTUKHA JIOIMOJTHUTEJIBHON
OBIIEPA3BUBAIOHIEN OBIIEOBPA3OBATEJIBHOU ITPOI'PAMMBI
«MCKYCCTBEHHBIM MHTEJIEKT U MAIIMHHOE OBYYEHUME»

1.1. HOACHUTEJBHASA 3AIINCKA

JlonosiHuTeNnbHAs oOI1IcoOpa3oBaTeabHas (oOlIepa3BUBaroIas) MporpaMmma
«MCKyCCTBEHHBIN MHTEIUIEKT M  MalllMHHOE oOydeHue» paspaboTaHa B
COOTBETCTBHH CO CJIEIYIOIIMMU HOPMATHBHO-TIPABOBBIMU aKTAMH:

- ®enepanbHblii 3akoH OT 29 nexabps 2012 r. Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit demeparumy.

- ®denepanbHblil 3ak0oH Poccuniickoit @enepanuu ot 14.07. 2022 Ne 295-
®3 «O Buecenun usmenenuid B DenepanpHblii 3akoH «O0 o00pa3oBaHWU B
Poccuiickoit @enepanuny», KoHnenus pa3BUTUs TOMOIHUTEILHOTO 00pa30BaHUs
nererr 1o 2030 roxa (pacnopspkenue IlpaButensctBa PO ot 31 mapra 2022 r. N
678-p).

- [lopsimok  OpPUMEHEHHs]  OpraHu3alUsIMH,  OCYIIECTBISIOIINMUI
00pa30BaTENbHYI0 JESATEIBHOCTh, AJIEKTPOHHOTO OOYYEHHs, JUCTAaHLUOHHBIX
o0pa30BaTeNbHBIX TEXHOJOTUN MpU peaau3aiuu 00pa3oBaTENbHBIX POrpaMM
(mpuka3z MunucrepctBa oOpazoBanus 1 Hayku PD ot 23.08.2017 r. Ne 816).

- [Topsimok  opraHM3alMii ¥ OCYIIECTBICHUS  00pa3oBaTeNbHOM
JEeSATEIbHOCTH T10 AOMOJIHHUTENIbHBIM 00111€00pa30BaTeIbHBIM IpOrpaMmam (IpuKa3
MunucrepcTtBa npocsemienus Poccuiickoit @eneparuu ot 27 uroiisg 2022 Ne 629).

- [lopsimok  opraHu3zauMd W OCYIIECTBIECHHS  00pa3oBaTENbHON
NEeATEIbHOCTH TPU CETeBOM (opMe peanu3aluu 00pa30oBaTENbHBIX MPOTrpaMMm
(npuka3 MuHucTepcTBa Hayku M Bbicuiero oOpaszoBanus P® u Munucrtepcra
npocsetienust PO ot 5 asrycta 2020 r. Ne 882/391).

- [Ipodeccrnonanbplii  cranmapt  «llemaror  JOMOJHUTEIHHOTO
oOpa3oBaHMsI AeTeld U B3pOCHBIX» (YTBEpKIAEH npukazoM MuHHCTEpCTBa TpyAa
Poccuu ot 22 centsiopst 2021r. Ne 6 652H).

- Meronnueckue pEKOMEH1alun 1o IIPOEKTUPOBAHMIO
JIOTIOJIHUTEIBHBIX ~ O0IE€pa3BUBAIOIIMX TMporpaMM (BKJIOYas pPa3HOYpOBHEBBIE
nporpamMmsbl) (MUCHbMO MHUHHUCTEPCTBA 0Opa3zoBanus M Hayku P® ot 18.11.2015
roga Ne 09-3242).

- Metoauyeckue  pekOMEHmaluu Ui cyObekToB  Poccuiickoit
denepauuy MO BONpPOCAM  pealnu3alid  OCHOBHBIX U JIOMOJHMTEIbHBIX
oOmeoOpa3oBaTenbHbIX MporpaMMm B ceTeBod (opme (yTB. MUHUCTEPCTBOM
npocsetieHust PO 28 urons 2019 roga Ne MP-81/028H).

- CaHUTapHO-3MUJIEMUOJIOTHYECKUE TpeOOBaHUSI K OpraHU3alusIM
BOCIUTAHUSI U O0y4YeHUsI, OTAbIXa U 03/10poBieHUs nAeted u mononexu CII 2.4.
3648-20 (moctanoBieHue [ TaBHOTO rOCyIapCTBEHHOTO CaHUTapHOTO Bpada PD ot
28.09.2020 r. Ne 28).

- VYcraB (1mosiHOE Ha3BaHUE 00Pa30BATEIBLHOTO YUPEIKICHUS ).

- JlokanbHble aKTBhl, pErIaMEHTHPYIOIINE 00pa30BaTEIbHYIO
NeSATEeTLHOCTH (Ha3BaHWE 00pa30BaTEILHOTO YUPEKICHHS).



Hanpaenennocmo npozpammer - Texuuueckas. lIpenHaznauena st
HCIIOJIb30BAHUSI B CUCTEME JIOIMOJHUTENIbHOrO o0pa3oBaHus nereid. OOydyeHue 1o
nporpaMme Cco3JlaeT YCJIOBUSL JJisi MNpo(ecCHOHATBHOTO CaMOOMpeeIeHus,
pa3BUTHSl  TIO3HABATEIbHOM AaKTUBHOCTM W  TBOPUYECKOM camopeaan3aluu
oOydJarommxcs.

B ocHOBy nmporpaMMmbl 3allO)KEH ~MPUHIMI ~ CHUCTEMATHMYHOCTH M
MOCJIEIOBATEILHOCTH 3HAHUM, KOTOPBIM 3aKIIOYaeTcss B HU3YYCHUH Y4eOHOTrO
MaTtepualia B IOCJIeI0BATEIIbHOCTH, OTPaXKAIOIIEH JJOTUKY TEXHUYECKUX HAYK, X0l
TEXHOJIOTHYECKOTO TPOoIlecca, 3aKOHOMEPHOCTH (HOPMHUPOBAHUS TEXHOJIOTHUECKHIX
YMEHUM U COOJIOJICHUM HAaBBIKOB. W3ydenne mocnenyromero y4eoHoro
Marepuajia CTPOMTBhCS HA OCHOBE YCBOCHHMS mOpenbiaymiero. I[IpunHiun
CUCTEMATUYHOCTH U MOCJEI0BATEILHOCTH BOIUIONIAETCS B CTPYKTYPE MPOrpamMMBbl
W OpraHm3aiuyd o0pa30BaTEIBLHOTO TMpoIlecCa B YaCTH CHCTEMATHYECKOTO
MOBTOPEHUS U 000OIIEHHS HM3YyYEHHOro y4eOHOro Marepuaia Iociie YCBOCHUS
OTHEJBHBIX TEM U pa3delioB MPOTPaMMbl, IOCTENEHHOrO  YCIOKHEHHS
MPAKTUYECKUX PabOT; IEMOHCTPAIIMK MEXIPEIMETHBIX CBS3€H B pEIICHUH 3ajla4y
UCKYCCTBEHHOro HHTeliekTa. [IporpamMma BkJtOUaeT y4eOHBI MaTepuan JABYX
YPOBHEH CIIOKHOCTU — OCHOBHOTO W MPOJBUHYTOTO (MaTepHalibl MOBBIIIEHHOTO
YpOBHSI CIOKHOCTH). (OCHOBHOW YpPOBEHb TMO3BOJIUT COCTABUTH TEPBUYHOE
MOHMMAaHUE TPEIMETHON O0O0JacTH, pa3o0paThCcsi B Kiaccax peliaeMbIX 3ajad,
UCIOJB3YEMbIX METOJAaX pelIeHus, O00JIACTIX TMPUIIOKEHUS PE3YIbTaTOB,
MO3HAKOMHUT C S3BIKOM mporpammupoBanus IlutoH u ero OubIMoTEKamwy,
HEOOXOJMMBIMM [IJIl CO3JIJaHUSI HMCKYCCTBEHHOTO WHTEUIeKTa. OCBOUTH 3TOT
YPOBEHb MOTYT yYalluecs C HauyajlbHbIM YPOBHEM KOMIETEHIIUNM 10 MHPOpMaTHKE
U T[pOorpaMMupoBaHui0. [IpoABUHYTBHINI ypOBEHL SBISETCA MPOJOLKEHUEM
OCHOBHOTO YPOBHS U HAlpaBJI€H HAa 3HAKOMCTBO C COBPEMEHHBIMH TEHJICHIIUSIMU B
chepe UCKYCCTBEHHOTO MHTEIJIEKTa U MAIIMHHOTO OOYYEHUSI, a TAK)Ke PEIICHUEM
npodeCCHOHANIBHBIX 3aJ1ad M0 00paboTke OOJBIUX JaHHBIX. IS €ro OoCBOCHHS
HEOOXOIMMBI 3HAHUSI OCHOBHOTO YpPOBHS MO TNporpaMMmupoBaHuio Ha [lutone u
OCHOBHBIX TMOHSATUM B TEXHOJOTMU HMCKYCCTBEHHBIH HMHTEUIEKT M MAaIlIMHHOE
oOydeHue.

AKmyansHocms TPOrpaMMbl  OOYCIIOBJIEHA TMEPEYHEM MPHUOPUTETOB U
MEPCIIEKTUB HAay4YHO-TEXHOJOIMYeCKoro pa3putusi Pocculickoin ®Denepanuu,
nepeyuciaeHHbix B CTpaTern Hay4HO-TEXHOJIOTHYECKOro pa3BuTus Poccuiickon
depneparuu, rae CO3JAaHUE CHCTEM O00pabOTKHM OOJbIIUX OO0BEMOB JIaHHBIX,
MaIllMHHOTO OOYy4YeHHS] U UCKYCCTBEHHOIO HHTEIJIEKTa Ha3BaHO B YHUCIE
IIPUOPUTETHBIX HANPABIECHUN HAy4YHO-TEXHOJOTHYECKOTO pa3BuTusa Poccuiickon
®denepauuu Ha Oonvkaimue 10-15 ner.

[IporpamMmma HamelieHa Ha pelIeHHWE 3ajay, omnpeaeneHHbix B Crpareruu
pa3BuTHs BocniuTaHusi B Poccuiickoit deaepannu Ha nepuoa 1o 2025 roga ot 29
mass 2015 1. Ne996-p., HampaBIEHHBIX Ha TpPYJIOBOE BOCIHUTAaHUE U
poecCHOHAIEHOE CaMOOTIPEICIICHHE pPeaTu3yeMoe IMOCPEICTBOM COACHCTBUS
poecCHOHATLHOMY CaMOOTIPEICIICHUIO, TPHUOOIIEHUSI JeTeld K COLUAIBHO
3HAYMMOM JIeATEIbHOCTH JUISI OCMBICIEHHOTO0 BBIOOpa mpodeccun. CoaepikaHue
mporpaMMbl  CIIOCOOCTBYET — (opMUpOBaHUIO IU(GPOBOM, TEXHHUUECKOU U



TEXHOJIOTHYECKOW TPaMOTHOCTH OOYYaIOIIMXCS, a TAKXKE IMO3BOJSET ydaluMCs
MOJIYYUTh  MPEACTaBICHUE O 3HAYMMOCTHM  MAIIMHHOTO  OOy4YeHus W
UCKYCCTBEHHOTO MHTEIJIEKTa B COBPEMEHHOM MHpPE M C OCOOEHHOCTSIMHU
npodecCUOHANIbHOM IESITEIbHOCTH B TUX HANPABJICHUSX.

OOpazoBaTenbHas mnporpaMma copMupoBaHa Ha OCHOBE y4eOHO-
METOJANYECKOTO KOMILJIEKCa KOMaH/Ibl HKCIIEPTOB
bnarorBoputensHoro gponna Coepbanka «Bxian B Oyayiiee».

Hoeu3na miporpaMMbl COCTOWT B TOM, YTO OHa pa3paboTaHa C Y4ETOM
KOMITJIEKCHOTO TTOAX0/1a, 00bEINHSIONIETO OCHOBHBIC 3HAHUS W HABBIKU, KOTOPHIC
HEOOXOMMBI CIIEHAIMCTY B cepe 0O0paboTKM OONBITUX JaHHBIX: s3bIK Python,
MaTEeMaTUKy JUIsl aHAJIW3a JaHHBIX, AITOPUTMBI B METOJIbI MAIIMHHOTO O0Yy4YeHUS,
COBPEMEHHBIC HEHPOCETEBBIC APXUTECKTYPHI.

Omauyumensvnaa  ocodeHHOCHmb MporpamMMbl  3aKJIFOYAeTCsl B
JESATEIbHOCTHOM TIOJIX0JIe K OOYYEHHI0O M MPAKTUKO-OPUEHTHPOBAHHOCTHIO.
JlesTeTbHOCTHBIA ~ TOAXOJA ~ peaju3yeTcs B  OpraHu3allid  3aHsATHH ¢
WCIIOJIb30BAaHUEM aKTHUBHOM CaMOCTOSTEIbHON TI03HABATEIBHON JIESITEIBbHOCTH
IIKOJIbHUKA 10 OCBOCHUIO ydeOHOro martepuaina. [IpakTuko-opueHTUPOBAHHOCTH
porpaMmbl 00ycCliOBJI€Ha OOJBIIMM KOJMYECTBOM 3aJIaHUM, HAINpPaBICHHBIX Ha
dbopMHpoBaHHE MPAKTUYECKUX YMEHHH W HAaBBIKOB B NpodeccroHaIbHOM
JeSATEIbHOCTH crenuanucta ¢ cdepe VICKyCCTBEHHBINM MHTEIUIEKT W MAaIllMHHOE
oOydYeHre, a 4acTh 3aJlaHUN MPOTPAMMBI SBJISTFOTCS MCCIICAOBATCIIbCKUMHA MHHH
MPOCKTaMH, OPUCHTHUPOBAHHBIMA Ha CO3JaHUE KOHKPETHOTO TIEPCOHAIBHOTO
MPOIYKTA.

OCHOBHBIMH ~ JWJIAKTUYCCKUMH TPUHIUAIIAMHA  TIPOTPAMMBI  SIBJISIFOTCS
JOCTYITHOCTh ¥ HATJIITHOCTh, MIOCIEAOBATEILHOCTh U CUCTEMATHIHOCTh O0YUYEHUSI.
[Iporpamma OCHOBBIBa€TCS Ha JOCTYITHOCTH MaTepHaja M IOCTPOCHA TI0
OPUHITUIY «OT MPOCTOr0 K CIOXKHOMY». OOydaromigecss NpOoXOoJsiT MyTh OT
MIPOCTOTO K CIOKHOMY, C YU€TOM BO3BpaTa K MPOHJEHHOMY MaTepuaily Ha HOBOM,
OoJyee CJIOKHOM TBOPYECKOM YypOBHE. TeMaTuka 3aHATHNM pa3HOOOpas3Ha, UTO
CIIOCOOCTBYET TBOPYECKOMY Pa3BUTHIO M camopeanu3anuu. O0yueHue CTpOUTCS
TakKuM 00pa3oM, YTOOBI yYalllMecsl YCIENIHO YCBOWJIA MPUEMbI pabOThl B Cpelie
nporpammupoBanus [IuTOH, Hay4YwsIMchb 4YWUTaTh W TOHUMATh AJITOPUTMBI
HckyccTBeHHBI MHTEUIEKT M MAalllMHHOE OOy4YeHHE, a 3aTeM M CO3/1aBaTh CBOM
JUTSL PEIICHUs MPAKTHYECKUX 3amad. TakuM 00pa3oM MOCTENEeHHO (HOPMHUPYETCS
CHUCTEMa CIEIUATbHBIX HABBIKOB U YMEHUH, (OPMUPYETCSI HHTEPEC K TBOPUCCTBY
U CaMOCTOSITEJIBHOM paboTe.

Ileoazozuueckan yenecoobpaznocmp NporpaMMbl COCTOUT B BO3MOKHOCTH
peanu3anyy yJanuMucs WX HHTEpecoB B chepe MHPOPMAIMOHHBIX TEXHOJOTHH
110 CO3JaHMIO MTPOCKTOB MCKYCCTBEHHOT'O MHTEJUICKTAa W MAIIMHHOTO OOYyYeHUS, a
MOJIYYCHHBIC 3HAHWSA, YMEHUS W HaBBIKM MOTYT OBITh HampaBieHbl Ha WX
caMOOTIpeIeIICHHUE.

B mpormecce peanuzammu  mporpaMMbl  y4arpecss  3HAKOMSITCS  C
COBPEMEHHBIMHU TEXHOJIOTHSIMU OOpaOOTKH OOJIBITUX MACCHUBOB JIAHHBIX, a TAKXKe
pPa3BUBAIOT MPAKTUYECKUE HABBIKH, B TOM YHCIIE HABBIK TOCTAHOBKH MBICIEHHOTO
HKCIIEPUMEHTA.



Ocooennocmu pazeumus noopocmkoe 14-18 nem

[ToapocTKOBBIN BO3pACT XapaKTEPUIYETCS 3HAUMTEIbHBIMU 3aTPYAHEHUSIMU
B YCBOCHHMH TEOPETUUYECKHX, aOCTPAKTHBIX 3HAHUH, CIOCOOHOCTh K aOCTPAKTHOMY
MBIIUICHUIO Y JeTell TONbKO (OPMHUPYETCs, TMEpexo]l OT KOHKPETHOTO K
a0CTpaKTHOMY MBIIUICHUIO MOXET JJIUThCd ¢ S5 mo 8§ Kiacc, MO3ITOMY
BU3yaJlIM3allksl CJIOKHBIX IIPOLIECCOB 3HAYMTENBHO YIPOIIAET BOCHPUSATHE
MaTepuaia U CIoCOOCTBYET €ro JiydlieMy ycBoeHHUIo. [lepexomHslii mepuojs oT
JIETCTBA K  B3POCIOCTH  XapaKTEpU3yeTCs  MEPECTPOUKON  OpraHusma,
CaMOOTMIPE/ICIICHUEM CBOETO MECTA B OKPYKAIOIIEM MHUPE, PA3BUTHEM MPEIMETHBIX
Y METANpPEIMETHBIX KOMIIETEHIIMKA, UHTEPECOB. B crapiieM MIKOJIBHOM BO3pacTe
3aKJIAJBIBAIOTCS. OCHOBBI MOPAJIbHBIX M COLMAIBHBIX YCTAHOBOK JIMYHOCTHU. [lmst
YCHEUIHOTO YYE€HUsI TPEOYIOTCS TMepecTpoilka IMO3HABATEIbHOW JEATEIbHOCTH,
HOBBIE CITIOCOOBI YCBOCHHUSI 3HAHUHM, CAMOCTOSITEILHOCTD. [[pOsiBIII€TCS CKIIOHHOCTD
apryMEHTUPOBATh CYKJICHUS, AEIATh BEIBOBL.

Jns  pmerteil  cTapuiero  BO3pacTa  XapakKTepHO  CJIOBECHO-JIOTUYECKOE
MbIIIIeHHEe. Benyiield AesTeNbHOCThIO 3TOTO BO3pacTa SIBISICTCS OOIICHHE CO
CBEPCTHHKAMH, C NI€JaroraMu, poOAUTEISIMA Ha OCHOBE ONPEIEIICHHBIX MOPAJIBHO-
ATUYECKUX HOPM, HPABCTBEHHBIX YCTAHOBOK, (POpMHUpYETCS MpeCTaBICHUE O
COOCTBEHHOM JIMYHOCTH, CO3JAI0TCS MPEANOCHUIKH JIJIsi TOCTAHOBKKM HOBBIX 33]1a4,
MOTHBAIIMU K JadbHEHIIIe COOCTBEHHON TBOPUYECKOMN JEATEIHHOCTH.

OOydeHue 1O MporpaMMe peniaeT CIEeAYIOIHE 3aJayd: O3HAKOMJICHUE
00y4YaroImuxcsi ¢ TEXHOJIOTUSIMH 00pabOTKU OOJIBITNX MAacCUBOB JIAHHBIX, a TAKXKE
pPa3BUTHE MPAKTUUECKUX HABBIKOB, B TOM YHCJIE€ HABbIKA MOCTAHOBKH MBICJIEHHOTO
DKCIEPUMEHTA; TMOOYXKJICHHE JIeTe K CaMOCTOSTEIbHON  JeSTEIbHOCTH;
dbopMUpOBaHHUE AHATUTHYECKOTO, A0CTPAKTHOTO ¥ TBOPUECKOTO MBIIIICHUS.

Cpoxu peanuzayuu npozpammol U 00vem yueOHbIX YaACO8

[Iporpamma paccuntana Ha 1 rom, oObeM wacoB Ha 144, u3 pacuera 4
y4eOHBIX Yaca B HENEI0. 3aUMCIICHUE JIeTeld MPOU3BOAUTCS B Hayajie ydeOHOTO
rojla Tociie TMpeIBapUTEIbHON JUArHOCTUKKA OO0ydJaromierocs u cobecenoBaHus ¢
HUM.

Dopmbl  00yueHusa no npozpamme: OYHas, OYHasg C TPUMEHEHHEM
JVCTAHIIMOHHBIX TEXHOJIOTUH.

Dopma opeanuzayuu O0eamenbHOCMU: TPYIIOBAs, NPU peaTU3aLUU
MporpaMMbl ¢ MPUMEHEHHEM JIUCTAHIMOHHBIX TEXHOJIOTUH — TMepCOoHabHasl,
MaTepHuabl Kypca pa3MellleHbl B BUPTyallbHOM oOy4Jaronieit cpese.

Pestcum 3anamuii: 2 paza B HEJIEIIO 110 2 aKaJEMHUYECKHUX Yaca.

JlmaTensHOCT 0THOTO 3aHATHS — 40 MUHYT.

Hanonnaemocms yueonvix cpynn: 12 yenosek B rpymie.

1.2 HEJIb U 3AJJIAYU ITPOT'PAMMBI
Ilenv npocpammer: GopmupoBaHue y OOydYalOIIMXCS KOMIIETEHIUH,
MO3BOJISIONINX MCTIOIB30BaTh COBPEMEHHBIE IPOTPAMMHBIC CPEICTBA M AITOPUTMBI
JUTSl aBTOMATH3aIlMK pabovmXx MporeccoB Mo 3pdekTuBHON 00paboTKe OOIBIIMX
MAaCCHBOB JIAHHBIX UHTEJUICKTYalIbHBIMU CUCTEMAMHU.
3aoauu npozpammol



Obyuarowue:

- dbopMHpOBaHUE TIPEJICTABIEHUA O TEXHOJIOTHU HCKYCCTBEHHOIO
WHTEJIEKTa U €T0 MECTE€ B COBPEMEHHOM OOIIECTBE;

- dbopMHpOBaHHE HABBIKOB JIOTMYECKOTO MBIIUICHHS, HEOOXOIUMOTO
JU1st po(heCCUOHATBHOM EATETbHOCTH B COBPEMEHHOM OOIIECTBE;

- dbopMHpoBaHUE KOMIIETEHIIMNA B chepe MaTeMaTHUYEeCKOTO aHajau3a U
JMHENHOM anreOpbl, HEOOXOIUMBIX ISl aHANIM3a JIaHHBIX;

- O3HAKOMJICHHME  y4YalluXcsi ¢  alfOpUTMaMd HU  MOJCIISIMU
HMCKYCCTBEHHOTO MHTEJUICKTa JUIsl PEIICHUS 3ajJad MAaIllMHHOTO OOy4eHus
CpeACTBaMH sI3bIKa nmporpammupoBanus [TuToH;

- dbopMHupOBaHUE YMEHUN TOCTPOCHHUS HEHPOHHBIX CETeH CpEeICTBAMHU
CUCTEM MPOrPAMMHUPOBAHUS I PEUICHUS 33]]a4 KOMITBIOTEPHOIO 3PEHUS;

- Paszsusarowue:

- pa3BuTHE UHTepeca K uHbopmaTuke U MHOOPMAIMOHHBIM
TEXHOJOTHSAM, W, B YaCTHOCTH, K TEXHOJIOTUM MCKYCCTBEHHBI HHTEIUIEKT WU
MaIllMHHOE 00yUYCHHE;

- MOTHMBHPOBAaHUE K HU3YYEHHIO HAyK E€CTECTBEHHOHAYYHOrO IIMKJIA:
busuku, nHOOPMATUKN

- (mporpaMMHpOBaHNE ¥ ABTOMATU3UPOBAHHBIE CUCTEMBbI MPABIICHUA) U
MaTeMaTUKH;

- pa3BUTHE OOpa3HOrO, AJITOPUTMHUYECKOTO U  MaTeMaTHYECKOIO
MBIIIUICHUS, JOTUYECKUX CIIOCOOHOCTEN yUaIIuxcs;

- pa3BUTHE YMEHHMS IIOCTAHOBKM TEXHHUYECKOW 3amauu, cOopa u
M3Y4YEHUs HY>KHOU MH(MOpMaAILIMK, YMEHUE HaXOAUTh KOHKPETHOE PEIICHUE 3a]auu
Y OCYHIECTBIISITh CBOM TBOPUECKHI 3aMBICEN;

- pa3BUTHE CIIOCOOHOCTH K CaMOCTOSITEILHOM paboTe;

Bocnumamenvnuvie:

- BOCIIUTAaHUE YCUIUYMBOCTH, YMEHHUSI INIAHUPOBATH CBOIO JIESITEIbHOCTD
Y JJOBOJUTH €€ J0 KOHIA;

- BOCIIUTAHUE UHTEPECA K YUCHUIO;

- dbopMHpOBaHUE TBOPUECKOTO MOIX0/1a K TOCTABICHHOM 3a/1a4¢e;

- BOCITUTAHWE MOTHUBAIIMHM YYAIIUXCS K HM300pPETATENbCTBY, CO3JIAHHIO
COOCTBEHHBIX MPOTPAMMHBIX MPOJTYKTOB;

- dbopMupoBaHUE TMPEACTABICHUS O TOM, YTO OOJIBIIMHCTBO 3aj]a4
MMEIOT HECKOJIBKO PEIICHUI

- dbopmupoBaHue po¢heCCUOHATIBHOTO CaMOOTPeICJICHHUS,
MPUOOIIEHUE K COLUATIBHO 3HAYUMOU JEATETLHOCTU JJISI OCMBICIICHHOTO BhIOOpa
npodeccuu.



1.3.

YUYEBHbBIN IIJIAH U COJEP)KAHHUE ITPOTPAMMBI
Y4yeOHO-TeMaTHYeCKHH TUIaH, (0a30BbIi YPOBEHb)

Ne OcHOBHBIE MOJTYJIA TTPOTPAMMBI KonuyecTBo yacoB
Bceero Teopust | [IpakTuka
1 | Monayns 1. BBeneHue B TEXHOJIOTHIO 18 4 14
HUCKYCCTBEHHOTO  HMHTEJUIEKTa U
OCHOBBI ~ MPOTPAaMMHPOBAHUS  Ha
Python
2 | Monyne 2. Co3maHue airopuTMOB 66 12 54
UCKYCCTBEHHOTO  MHTEJJIEKTa Ha
Python
3 |Moayne 3. MamuHHOoe oOydeHue 40 6 34
KaK METOJIOJIOTUSI MCKYCCTBEHHOTO
UHTEJICKTa
4 |Monyns 4. HeliponHsle ceth u 20 3) 15
KOMITBIOTEPHOE 3pEHHE
Bcero wacos: | 144 27 117

KaJjiengapHo-TeMaTHuyecKoe IVIaHMPOBaHKe, (0a30BbIi YPOBEHbD)

w Konunuects dopma
s E dopma 0 qac:B KOHTPOJISA
2 5 Tema 3ansTus 3aHATH | % | E
@) 2 o 8“ % <
Z S I%
MoayJs |. BBeieHue B TEXHOJIOTHIO
HCKYCCTBEHHOT0 HHTEJIJIEKTA U OCHOBBI
nporpammupoBanus Ha Python
1. |3nakomcTBO ¢ TexHoysoruer MM | Yuebn 1 1 Tecr,
oe onpoc
3aHSTU
e
2. | 3nakomcTBO ¢ mpodeccusimu B | Yuebn | 1 1 Tecr,
nn oe OIpoC
3aHATU
e
3. | BBenenue B s3bIK | [Ipakten | O 2
MIPOrpaMMHUPOBAHUS Python. | yeckas
Cpena pa3zpadotku Jupyter Lab. | pabora
HuctpuOytuB Anaconda
4. | BBenenune B SI3BIK | YUeOH 1 1 Tecr,
IPOrpaMMHUPOBAHUS Python. oe orpoc
[TepemenHnsie. Opranuzanus | 3aHATH
auanora e
5. | BBenenue B s3Ik | [Ipaktn | O 2




IPOrpaMMHUPOBAHMUS Python. | yeckas
Opranuzanus guanora pabora
6. | BBenenue B SI3bIK | YueOH 1 Tecr,
IPOrpaMMHUPOBAHHUS Python. oe onpoc
OcHOBHBIE CUHTaKCUYECKHE | 3aHATU
€AVHUITBI 1 KOHCTPYKITUU e
7. | Beenenue B s3bIK | [TpakTu 2
IPOrpaMMHUPOBAHUS Python. | geckas
JIMHEeHBI anropuT™M pabora
8. | BBenenue B s3bIK | [IpakTn 2
IPOrpaMMHUPOBAHMUS Python. | yeckas
Y CIIOBHBIN aJrOPUTM paboTta
9. | Beenenue B s3bIK | [IpakTn 2
IPOrpaMMHUPOBAHHUS Python. | yeckas
Kackagnbrii YCIIOBHBIN | paboTa
orepaTop
Bcero 14
9JacoB:
NUTOIrO 18
Mopayas Il. Co3nanue ajaropurmon
HCKYCCTBEHHOI0 MHTe LIeKTa HA Python
10. | Crpoku u mukiel. Tun string u | Y4yeOH 1 Tecr,
orepaluy HaJl CTPOKaMHU oe orpoc
3aHITH
e
11. | Crpokn wu wmwmknsl. Iukn c | [Ipaktu 2
napaMeTpoM U yCIOBHEM geckas
pabota
12. | Coucku, dynkmum, ¢daiinel. | Y4uebH 1 Tecr,
Tune! nagueix list u dict oe ompoc
3aHITH
e
13. | Crucku, dynkmum, daitnsl. | [Ipaktu 2
Onepanuu co cnuckaMu yeckas
paboTta
14. | Coucku, Qynkuaum, ¢daiinsl. | [Ipaktu 2
Onepanuu ¢ ainamu yeckas
paboTta
15. | Cucku, dyukmum, ¢daiinel. | Y4uebH 1 Tecr,
[Tonb3oBarenbckue GyHKIIMH oe onpoc
3aHITH
e
16. | Coucku, dynkuum, ¢daiinsl. | [Ipaktu 2
Bo3Bspanienue JIOTUYECKUX | YECKas




KOHCTaHT B 3aBHCHUMOCTH OT

paboTta

yCIIOBUS
17. | Cnucku, ¢yakuuu, Qainsl. | [Ipaktu
OO6HoBICHME GbyHKIUY | yecKas
npeoOpa3oBaHUs CTPOKH paboTta
18. | OcHoBBI 00BEKTHO- | YUueOH Tecr,
OpHEHTHUPOBAHHOTO oe orpoc
nporpammupoBadusa. Kmaccel u | 3aHITH
00BEKTHI e
19. | OOII. KoHCTpyKTOpPBI VYyebH Tecr,
oe onpoc
3aHITH
e
20. | OOII. Metonasl Vyebu Tecr,
oe orpoc
3aHITH
e
21. | OOIL. I1eperpy3ka omnepatopoB | [IpaxTu
gecKast
paboTta
22. | OOII. Co3znanue kiacca | [Ipaktu
Heripon yeckas
pabora
23. | Maremaruueckue OCHOBBI | YueOH Tecr,
HUCKYCCTBEHHOTO  HMHTEJUICKTA. oe orpoc
BekTopbl 1 MaTpHIIbI 3aHITH
e
24. | Marematudeckue ocHOBHI | [IpakTn
MCKYCCTBEHHOTO  MHTEJUICKTA. | YecKas
Brruucienue KoopauHaT | pabora
BEKTOPOB
25. | MaTemaTuyeckue ocHOBHI | [IpakTn
UCKYCCTBEHHOTO  HHTEJUICKTA. | YecKas
Haxoxnenue  yrma  mexay | pabota
BEKTOpaMu
26. | Marematuueckue ocHOBHI | [IpakTu
HMCKYCCTBEHHOTO  MHTEJUICKTA. | YecKas
Haxoxnenue BEKTOpa, | padora
yJIOBJICTBOPSIOIIETO YCIIOBUIO
27. | MaTematudeckue OoCHOBBI | [IpakTu
MCKYCCTBEHHOTO  MHTEJUICKTA. | YecKas
Brruucnenne npousBeieHus | pabora
MaTpPHIL
28. | MaTemaTudeckue ocHOBHI | [TpakTn




MCKYCCTBEHHOTO  HMHTEIUICKTA. | YecKas
Brruncnenmne pasHullel MaTpuil | paboTa
29. | MaremaTtn4eckue OCHOBHI | YueOH Tecr,
HUCKYCCTBCHHOTO  MHTEJUICKTA. oe orpoc
Teopus BeposiTHOCTH 3aHATH
e
30. | Marematuueckue ocHOBHI | [IpakTu
HMCKYCCTBEHHOTO  MHTEJUICKTA. | YecKas
3amauu o0 TEOPUH BEPOSTHOCTH | paboTa
31. | MaTtemaTtn4eckue OCHOBHI | YueOH Tecr,
HUCKYCCTBCHHOTO  MHTEJUICKTA. oe orpoc
MaremaTrueckas CTaTUCTHKA 3aHATU
e
32. | MaTeMaTtuueckue ocHOBHI | [IpakTu
HMCKYCCTBEHHOTO  HMHTEJUICKTA. | YecKas
3ajaun 10 TEOPUHU BEPOSITHOCTH | paboTa
33. | bubmmoreka ~ Numpy — mist | YueOH Tecr,
00pabOTKH YHUCIIOBBIX MACCUBOB o€ onpoc
3aHITH
e
34. | bubnmoTteka Numpy. | IIpaktu
O6paboTka OJIHOMEPHBIX | YecKas
MAaCCHBOB pabora
35. | bubnuoTteka Numpy. | [Ipaktn
O6paboTka JIBYMEPHBIX | YecKas
MaCcCHBOB paboTta
36. | bubnmoTeka Numpy. | [Ipaktu
[Tonw3oBaTenbckass  (yHKIUA | YecKas
it o0pabOTKU  OAHOMEPHBIX | paboTa
MAaCCHBOB
37. | bubmmoTteka Numpy u | YuebH Tecr,
TuHeNHas anreopa. oe ompoc
3aHATH
e
38. | bubmmoTteka Numpy u | [IpaxTu
nuHeWHas — anareOpa.  3ajada | deckas
JMHENHOM perpeccuu pabora
39. | MarpuuHoe npousBeaeHue, | [Ipaktu
TPaHCTIOHUPOBAHUE, geckKast
BBIUHCIICHUE obOpartHoli | paboTa
MaTPHIIBI
40. | bubarorexku Pandas, Mapltlolib | Yue6n Tecr,
u Seaborn. AHamu3 JaHHBIX O oe oImpoc
naccakupax TuraHuKa (aTaceT | 3aHATH




Titanik) e
41. | Ananu3 nanHeix o maccaxupax | [Ipaxtu | O 2
Turanuka (natacer Titanik) yeckas
paboTta
42. | Busyanuzamusi  gaHHbeix o | [Ipaktu | O 2
naccaxupax Turtanuka (maTaceT | deckas
Titanik) pabora
Bcero yacos: | 12 o4
NUTOro: 66
Moayas |11. MamuHHoe 00yueHue Kak
METO/10JIOT Ml HCKYCCTBEHHOT0 MHTE/LJIEKTA
43. | Beenenune B MamugHoe | YuebH |1 1 Tecr,
obyuenue (MO). Perpeccust u oe ompoc
KiaccuuKranus 3aHSTU
e
44. | Perpeccus u kinaccuukaius ITpaxtu | 0 2
gecKast
paboTta
45. | [Maiinnaix maruHHoro | [Ipaktu | O 2
oOy4eHus yeckast
pabora
46. | [Toctpoenne  moaenu MO | [Ipaktu | O 2
METOJIOM OJIMDKAMIINX cocenell | ueckas
paboTta
47. | Usmepenne kadectBa wmoxenu | [Ipaktm | O 2
MO ¢ n§nomompr  Kpocc- | decKas
BAJIUTAIIUHU paboTta
48. | [loctpoenne  momenu MO | [Ipaktu | O 2
METOJIOM OJMKaMIIMX cocefeil | yeckas
U u3MepeHue e€ KadecTBa C | paborta
MTOMOIIBIO KPOCC-BATUIAITNU
49. | Metpuku MaluHHOro | YuebH |1 1 Tecr,
oOyueHus: B 3a7au€ PerpecCchH, oe orpoc
B 3aj1a4e Kjaccuukauu 3aHATH
e
50. | Peanmuzanmst knmacca mnuHeitHo# | [Ipaktu | O 2
perpeccuu yecKast
pabora
51. | MaremaTH4ecKue OCHOBBI | YuebOH |1 1 Tecr,
MaIIMHHOTO o0yueHwusl. oe onpoc
OyHKIUN MaTEeMaTUYECKOTO | 3aHSATH
aHajIm3a e
52. | Maremaruueckue ocHoBbl | [Ipaktu | 0 2
MAIIMHHOTO oOydeHus. | Yeckas




OyHKIUU MaTeMaTu4yeckoro | pabora
aHanu3a: YHCIIO Diinepa,
HKCIIOHEHTA
53. | Marematuueckue ocHOBHI | [IpakTu 2
MaIIMHHOTO oOy4eHHus. | yeckas
OyHKIUHU MaTeMaTU4YecKoro | pabora
aHanuza: Jjorapudm, CBoICTBa
byHKIIAN
54. | MaTtemaTH4ecKue OCHOBHI | YUecOH 1 Tecr,
MAaIIMHHOTO o0yueHusl. oe orpoc
[IpousBoaHas 3aHITH
e
55. | MaTematuueckue ocHOBHI | [IpakTu 2
MalIMHHOTO oOy4eHHus. | yeckas
Brruncnenue npon3BoaHON pabora
56. | Marematuyeckue ocHOBHI | [IpakTu 2
MAIIIMHHOTO oOyueHusl. | yeckas
['paguenTHAs ONTUMHU3AIIHS paboTa
S7. | Anroput™m rpaagueHTHOTO | [Ipaktn 2
CITyCKa gecKas
pabora
58. | AnroputmMbel  perpeccud B | YueOH 1 Tecr,
3agayax MO oe OITpoC
3aHITH
e
59. | Jloructuyeckas perpeccus [Ipaktu 2
geckas
paboTta
60. | Pemaromue nepeBbs Vyebu 1 Tecr,
oe orpoc
3aHITH
e
61. | KoMmo3uimu anropuTMoB [TpakTn 2
Yyeckast
pabora
62. | ITaiimnaitn BeIOOpa Moaenu [Ipaktu 2
geckas
paboTta
Bcero vacog: 34
UTOroO: 40
Monayas 1V. HeiipoHHble ceTn H
KOMIIbIOTEPHOE 3peHHe
63. | BRenenne B HEHpOHHBIE CETH. | YueOH 1 Tecr,
HeiipoceTn TUTST 3a1aun oe orpoc




KJ'IaCCI/I(bI/IKaHI/II/I 3aHATHA

e
64. | [loctpoenue HeWpoHHBIX ceTel. | YuebH |1 1 Tecr,
Brenenune B OMOIMOTEKY oe ompoc
Pytorch. 3aHATH
e
65. | O0yuenue HelpoHHBIX ceted B | [Ipaktu | O 2
oubmuotexe PyTorch gecKast
paboTta
66. | Perynsipuzanuss B HEWpOHHBIX | YueOH |1 1 Tecr,
CeTsIX oe orpoc
3aHATU
e
67. | [Toctpoenue koHBeirepa | [Ipaxtu | O 2
o0yueHus HelpoceTen c | ueckas
ucnosnb3zoBanueM PyTorch pabora
68. | Texnomoruss  KoMIbIOTEpHOTO | Yuebn |1 1 Tecr,
3pEeHUS. CBépTOouHbIE o€ onpoc
HEUPOHHBIE CETH 3aHSTU
e
69. | Pabota c naraceramu | [Ipaxtu | O 2

uzoopaxxkenuit B PyTorch, | yeckas
MOCTPOEHUE KJIacca CBEPTOUYHOM | paboTa

HEUPOCETU
70. | ITocTopennue apXUTEKTyphl | YueOH |1 1 Tecr,
CBEPTOYHBIX HEHPOHHBIX CETEH. oe onpoc
Transfer Learning 3aHATH
e
71. | JooOyuenue wevipocetn mans | [Ipaktu | O 2
KJ1accu(UKaIy KapTUHOK Yyeckast
pabora
72. | Knaccuduranusa wuzoOpaxenwuit | [Ipaktu | O 2
Ha TIPAKTHKE yeckast
pabora
Bcero yacoB: | 5 15
UTOIO: 20

HNUTOI'O no nporpamme 144

Conep:xkaHnue mporpaMmmbl
Mopayas |. BBenenune B T€XHOJOTHI0 MCKYCCTBEHHOI'0 MHTEJIJIEKTA U OCHOBBI
nporpammupoBanusi Ha Python (184.)
Tema 1. 3nakomcTBO ¢ TexHoJorueii MU (24.)
Teopus (1u.): Tlomstuss WM (artificial intelligence, Al). Poms MU B
coBpeMeHHOM Mupe. MHcropuueckuii 0030p wuccienoBaHuii B 00JacTH




UCKYCCTBEHHOrO0  HMHTe/UIeKTa.  COBpEMEHHBIE  HampaBJCHUS  BHEIPECHUS
MPUKIIATHBIX MHTEJUIEKTYaJIbHBIX CUCTEM. [TepcnexkTuBsbI pa3BUTHS
MCKYCCTBEHHOI'O MHTEIJIJIEKTa. MallIMHHBIN UHTEIEKT U poOOoTOTeXHUKA. OTINYus
skcnieptHoro MM m mammunoro oOydenusi. CrnaOblii MCKYCCTBEHHBIM MHTEIJICKT.
CunpHBIN UCKYCCTBEHHBIM MHTEIUIEKT. PoJib TaHHBIX MPHU pa3pabOTKe aJropuTMOB
MCKYCCTBEHHOT'O MHTEJUICKTA WJIM MAIIMHHOTO 00y4YeHUSI.

[IpakTuka (14.): [IpakTuueckas pabora «BBeaeHue B MallMHHOE 00y4YeHHUE.
[Tpodeccus Jlata caiieHTHCT»

Tema 2. 3naxkomcTBO ¢ npodeccusavmu B UU (24.)

Teopus (14.): Ilpodeccun B obGmactu Data Science u HCKYCCTBEHHOTO
uHTeIekTa: Data nHxkeHep, aHaJIMTUK JaHHBIX, HHKEHEP MAIIMHHOIO 00y4YeHUs,
Data caiieHTHCT.

IIpaktuka (14.): [Ipaktnueckas padbora «BBeaeHue B MallMHHOE OOy4YEHHE.
[Ipodeccus Jlata caiteHTHCTY.

Tema 3. Bemenue B s3bik mnporpammupoBanusi Python. Cpena
pazpaoorku Jupyter Lab. lucrpudyrus Anakoda (24.)

[Ipaktuka (249): [Ipaktuueckas padota «YcranoBka Python. Jluctpubyrtus
Anaconday.

Tema 4. BBenenue B si3bik nporpammupoBanusi Python. Ilepemennnie.
Opranuzanus guanora (24.)

Teopus (14.): Pons nporpaMMupoBaHusl B MallMHHOM 00yudeHnuu. Mctopus,
OCOOEHHOCTHM M  MpeuMyllecTBa  f3blka  IporpammupoBanus — Python.
Knaccudukanusa s3bIKOB 1O  €roco0aM HCHOJHEHUS: KOMIWIHPYEMbIE H
untepnperupyemsie. Cpena pazpadorku (IDE) nns mammunoro o0yuenus: Google
Collab u Jupyter Lab. ductpuOytuB Anaconda mis Hay4HBIX BBIYUCIICHUH,
BKJIIOYAsi HAYKHM O JaHHBIX U MAIlIMHHOE 00y4YEeHHE.

[IpakTuka (14.): I[IpakTudeckas pabora «3HaKOMCTBO C Opay3epHOH cpenoi
nporpammupoBanus Google Colaby.

Tema 5. BBeenne B s13bIk nporpammupoBanus Python (24.)

[Ipaktuka (24.): IlpakTtuueckass pabora «OpraHuzanus Auaiora IpH
oMoty GyHKmid print() u input()».

Tema 6. BBenenme B s3bIk mporpammupoBaHusi Python. OcHoBHbIE
CHHTAKCHYECKHME eIMHUIbI U KOHCTPYKIUHM (24.)

Teopus (14.): 3HAKOMCTBO CO CTPYKTypoH mporpammbl Ha sizbike Python.
OyHKIUS KaKk MUHMMaJlbHasi eluHMIa nporpaMmbl Ha Python. Bunbl dyHkumii:
BCTPOCHHBIE U MOJb30BaTeabckue. CUHTaAKCUC (QPYHKIUH. APrymMeHThl (PYyHKIUH.
BcerpoeHHble pyHKIMU JUIsl OpraHU3alliy Idajnora: BeIBOJ MH(opMauuu print() u
YTeHHE JAHHBIX C KJIaBUATypbl Input(): CHHTAKCHC M JONMYCTHMbIC 3HAUYCHMS
aprymeHToB. [loHsiTHE TEepeMEeHHOW: Ha3HAY€HWEe, CHUHTAKCUC, WHUILIMATIM3AIIMS,
TpeOboBanus Kk uMeHU. [loHaTre Tuma naHHbIX. ba3oBele THIBI JaHHBIX: int, float,
string. [lonsiTue omepauus, onepaHa M omnepaTtop. MareMaTHUeCKHE OIepaluu:
CUHTaKCUC W IIpaBWia NpPHUMEHEHMs. Jlormueckue BBIPAXKEHUSA: CHUHTAKCUC H
npaBuia INPUMEHEHUs. YCIOBHBIM OIlEpaTop: Ha3HAY€HWE, BUJbI, CHHTAKCUC.
[TonHbIA yCHOBHBIM onepaTop. Jlormueckue orepanuu: CHUHTAKCUC WU IPABUJIA




npuMeHeHus. KackaaHbIM  yCIIOBHBIM  OIEpAaTOp: CHUHTAKCUC M  IpaBUia
MIPUMEHEHUSL.

[Ipaktuka (14): [IpakTtuyeckas pabora «JIMHEHHBINH anropuTM. 3amaya 1o
ONPEICTICHUIO BO3PACTA MOJIb30BATEIS».

Tema 7. BBenenue B si3bIk mporpammupoBanusi Python. JIuHedHbIii
ajaropurm (24.)

[IpakTuka (24): [IpakTudeckas padota «Jlunelinpiii anroput™. [Iporpamma-
KQJIBKYJISITOPY.

Tema 8. BBenenue B si3pik mporpammupoBanus Python. YcsoBublii
aJaropuTm (24.)

[lpaktuka  (249): Ilpaktmdueckas pabota  «JIMHEHHBIA  aITOPHUTM.
[{enouncnennas apupmMeTuKay.

Tema 9. BBenenne B si3bIk mporpammupoBanust Python. Kackaauslii
YCJIOBHBIN onepatop (24.)

[IpakTuka (24): Ilpaktudeckas padora «YciaoBHBIM oneparop. CpaBHeHHE
TPEX YHCEID.

Moayas Il. Co3nanue ajaropuTMoB HMCKYCCTBEHHOT0 HMHTEJIEKTA HAa
Python (66u.)

Tema 10. Ctpoku 1 mukJbl. Tun string u onepamuu Hax cTpokamu (24.)

Teopus (14.): Tun string u onepanuu Hajg cTpokamu. [lonstue
KOHKaTEHAIINH. Nuunmanuzamus cTpok. XpaHEHHWE CHUMBOJIOB B IMaMSTH
kommnbiotepa. Tabmuma ASCII. @ynkuus ord u chr: Ha3HaueHHWE, CUHTaKCUC U
NpUMEphl HUCMOJIb30BaHMs. MHaekcanus W ClalicMHT: Ha3Ha4eHUE W MNPUMEPHI
UCIIOJIB30BaHus. SIBHOE MpuBeeHUEe TUTIOB. [IpuMeHeHne cpe3oB i U3BJICUCHUS
yacTu CTpoku. BcerpoeHHbie MeToabl. DYHKIMM W METOABI JJisi pabOThI CO
ctpokamu. [loHaTne nukia, Teno 1MKIa, nepeMeHHas nukia. Lukin ¢ ycmoBuem
(mukn  while): Ha3HayeHWe, CHHTAKCUC, NPUMEPHI HCHOJb30BaHUsA. [lukn c
napametpoM (1uka for): HazHayeHWE, CUHTAKCUC, MPUMEPHI HCIOJIb30BAHUSI.
VYpapiieHue IUKIOM ¢ TIOMOIIBIO oTtepaTopoB break u continue.

[Ipaktuka (14.): Ilpaktuueckas paborta «llukiabl u paboOThl CO CTPOKAMH.
PucoBanue uryp rnpu momory CuMBOJIOBY.

Tema 11. Ctpoxku n nukiabl. HHuki ¢ napaMerpom u yciaoBuem (24.)

[Ipaktuka (24.): Ilpaktuueckas pabora «llukiabl u paboOThl CO CTPOKAMH.
[Touck u 3ameHa cUMBOJIOB B cTpoke». IIpakTtuueckas padora «L{ukibl 1 paboThl
CO CTpokamH. PacueT komuyecTBa CUMBOJIOB 1O ycioBHio». [IpakTuueckas padbora
«uknbl. Yucna ®dubonayum». [Ipaktuyeckas padora «llukibl. OnpeneneHue
KOJIMYECTBA YKCEN B AUANa30HE COTIACHO YCIOBUIOM.

Tema 12. Cnucku, pynxknuu. @aiapl. Tunsl annbix list n dict (24.)

Teopus (14.): Ilonstue mMaccuBa. Tun manHbIX list (COMCOK): Ha3HAYEHUE,
CUHTAaKCHUC, MPUMEPHI ucnoiab3oBanud. Onepanuu co cnuckamu. [lonarue cnaiica
U reHeparopa, NpUMEPHI HCHOJIb30BaHMS. MeToAbl MAacCHUBOB ISl yIAJIICHUS W
100aBJICHUS DJIEMEHTOB.

Tun paHHBIX )19 XpaHEHWS CHOUCKa WMEHOBAHHBIX cymrHocTed dict
(cioBapb): Ha3HAYEHUE, CHHTAKCUC, IPUMEPHI UCTIOIb30BaHusA. CBOKCTBA CI0OBaps.
CnusiHue cioBapei.




[Tonstue ¢aiina. TexcToBble n OMHapHbIe (aiiasl. MeToabl U QyHKIUU IS
paboThl ¢ QailslaMu: OTKPBITUE, 3aKPbITHE, YTEHUE U 3alUCh. PeKUMBI OTKpBITHS
daiinos. [Ipumeps! ucroas3oBanus (aitios.

IIpaktuka (lu): Ilpaktuyeckass pabota «CnoBapb. BbIBOA [aHHBIX U3
TENEe(POHHOTO CIIPAaBOUYHUKAY.

Tema 13. Cnuckn, pynkuuu. Paiinbl. Onepanuu co CIUCKamMu (24.)

IIpaktuka (24.): Ilpaktnueckas pabota «Crucku. I'eHepanus 31€MEHTOB
MacCHUBay.

Tema 14. Cnucku, pynkuuu. @aitasl. Onepanuu ¢ paitaamu (24.)

IIpaktuka (24.): Ilpaktuyeckas pabora «DyHkuuu. Beluucnenue
IIPOU3BEACHUS BCEX HEUETHBIX HATYPAIBHBIX YUCEI U3 TAANA30HAY.

Tema 15. Cnucku, ¢pynkuuu. Painbl. Iloab3oBatenbckue QyHKIMU

(2u.)

Teopus (14.): Iloms3oBaTensckue ¢yHkuuu B Python: Hasnauenue,
co3faHue, BbI30B. O01acTh BUAUMOCTH TepeMeHHbIX. JIokanbHas U riioOanbHas
NEpEMEHHAs: Ha3HAUYCHWS, HMHUIMAIu3alus, nepenadya napamerpoB. IllonsTue
MO Aa-PyHKITUY.

[Ipaktuka (14.): Ilpaktuueckass padora «PyHkuuu. BosBpamienue uucia
MPEABIAYIINUX BEI30BOB TAHHOW (DYHKIIHI.

Tema 16. Cnucku, ¢ynkuuu. PDaibl. Bo3dBpameHue J0rm4ecKux
KOHCTAHT B 3aBUCHMMOCTH OT yCJI0BHA (24.)

Ilpaktuka (24.): Ilpaktuueckas pabota «@yHkuuu. Bo3BpamieHue
JIOTUYECKUX KOHCTAHT B 3aBUCUMOCTH OT YCJIOBUS».

Tema 17. Choucku, ¢Qyakuuu. Paiiabl. OOHOBIeHHE (YHKUUH
npeodpasoBaHus CTPOKH (24.)

IIpaktuka (24.): IlpakTuueckas padbora «PyHkuuu. OOHOBIEHUE (DYHKIIMH
peoOpa3oBaHUs CTPOKK.

Tema 18. OCHOBbI 00bEKTHO-OPHMEHTHPOBAHHOIO NMPOrPaMMHUPOBAHUS
(OOII). Kiaaccol 4 00beKTHI (24.)

Teopus (14.) [Tapagurma 00BEKTHO-OPUEHTUPOBAHHOTO
nporpamMmmupoBanus. OcHoBHble kommoHeHTHI OOII: kmacc, 0oOBEKT, CBOMCTBA,
metoabl. HazHaueHue oObekTa M ero cuHrakcuc. Co3ganue oobekta B IIMTOH.
[Tapamerpsl u MeTtoasl 00bekTa. KOHCTpyKTOp W JK3eMIUIp  Kjacca.
Jnnamuueckue noss. [loHATHE pOOUTENBCKOTO U JOYEPHETO Kilacca.

[Mpunmuner  OOIl:  nHacnepgoBaHue, MNOJUMOP(U3M,  UHKAICYJISIIUS.
BapuaHTel fnocTyna K AaHHBIM: CBOOOJHBIM pexuM poctyna (public), pexum
nocryna protected, pexxum nocryna private. [leperpyska onepaTopos.

IIpaktuka (149.) [Ipaktuueckas padora «OOIl. Co3manue mpocToro Kiaccay.

Tema 19. OOII. Koncrpykropsl (24.)

Teopus (14.) [Tapagurma 00BEKTHO-OPUECHTUPOBAHHOTO
nporpammupoBanus. OcHoBHble kommoHeHTHI OOII: kmacc, 0oOBEKT, CBOMCTBA,
meTtoabl. Ha3znauenue oObekTa u ero cuHrakcuc. Co3ganue oobekta B IIUTOH.
[Tapamerpsl u MeTtonasl 00bekTa. KOHCTpyKTOp W 3K3eMIUISIp  Kiacca.
Jnnamuueckue noss. [IoHATHE POAUTETBCKOTO U JOUYEPHETO Kiacca.




[Mpuamuner  OOIl:  HacnemoBanume, MOAUMOP(HU3M,  HMHKATICYJISAIIHS.
BapuanTel nocTynma K JaHHBIM: CBOOOJHBIM pexkuM goctymna (public), pexum
nocrtyna protected, pexxum nocryna private. [leperpyska onepatopos.

[Ipaktuka (14.) Ilpaktuyeckas padora «OOIl. Co3ganue kiacca yucia c
KOHCTPYKTOPOM OT YHCJIa, OTIEPaTOpoOM += 1 MeTojioM get val(), Bo3BpaIiaronmm
3HAYCHUEY.

Tema 20. OOII. MeToasbI (24.)

Teopus (14.) [Tapagurma 00BEKTHO-OPUECHTUPOBAHHOTO
nporpammupoBanus. OcHoBHbele kKomMnoHeHThl OOIIl: kiacc, 0OBEKT, CBOMCTBA,
meToapl. Ha3znauenue oObekTa U ero cuHrakcuc. Co3manue oObekta B [IuTOH.
[TapameTppl U MeToAsl OO0BEKTa. KOHCTpYKTOp ©  3K3eMIUISIp  KJjacca.
Jnnamuueckue nos. [IoHATHE POAUTETBCKOTO U JOUYEPHETO KJIacca.

[puamuner  OOIl:  wacnemoBanwe, MOMUMOP(PHU3M,  HHKANCYJISIUS.
BapuanTel mocTynma K JaHHBIM: CBOOOJHBIM pexkuM goctyma (public), pexum
nocrymna protected, pexxum noctyna private. Ileperpyska oneparopos.

[Ipaktuka (14.) Ilpaktuyeckas padora «OOIl. Co3ganue kiacca yucia c
KOHCTPYKTOPOM OT 4HCJla, OepaTopoM += u MeToaoM get val(), Bo3Bpalaromum
3HAYCHUEY.

Tema 21. OOIL Ilepe3arpy3ka onepaTopos (24.)

[Ipaktuka (24.) [lpaktueckas pabora «OOIl. Co3znanue kinacca MyQueue
OUYepeH C KOHCTPYKTOPOM IO YMOJIYAHUIO U (PYHKIIUSAMU IO €ro 00padoTKe».

Tema 22. OOII. Co3nanue kiacca Heipon (24.)

[IpakTuka (24.) Ilpaktuueckas padora «OOIl. Coznanue kinacca Heitpony.

Tema 23. MaremaTu4ecKHe OCHOBbI HCKYCCTBEHHOr0 HWHTE/LIEKTA.
BexTopbl U MaTpULBI (24.)

Teopus (14.) Pone maTemaTuku B nmporpaMmmupoBanuu. JInneiinas anredpa:
BEKTOPHl U MaTpHUILIbl. AJIredpanyeckoe u reOMeTPUUYECKUE ONPE/IEIEHNE BEKTOpa.
Omnepan  HaJ BEKTOpaMU: CIOXEHUE, YMHOXXEHHE Ha CKalsap (4YUCio),
BblUMTaHUE. Bpruucinenne manuHbl BekTopa. Hopma Bekropa. MHOromepHsie
BEKTOPBHI.

OcHOBBI JHHEHHOW anreOpbl: Marpuilbl. [loHATHE MaTpUIlBI, SIEMEHTHI
Matpuibl. Omnepanuu  Haja 3JIEMEHTaMH MAaTpULbL: CIOXEHHUE, BBIYMTAHUE,
YMHOXEHHUE, TPAHCIIOHUPOBAHHE. YMHOXXEHUE  MaTpullbl Ha  BEKTOpP.
[IpeoOpa3zoBaHue  TIOCKOCTH.  ACCOLMATUBHOCTb  YMHOXKEHHMSI ~ MAaTpHII.
JuctpuOyTUBHOCTh YMHOXKeHUS MaTpull. Equnnunast matpuia. HyneBast matpuiia.
OO6paTHas MaTpuiia.

[Ipaktuka (149.) [IpakTuueckas pabora « BekTopsl.

Tema 24. MaremaTnuyeckue OCHOBbl HMCKYCCTBEHHOI0 HMHTE/LIEKTA.
BoruucieHue KOOPAUHAT BEKTOPOB (24.)

[Ipaktuka (24.) [Ipaktruueckast pabora «BekTopsl. Beraucnenne koopauHar
BEKTOPOBY.

Tema 25. MaremaTrnuyeckne OCHOBbl HMCKYCCTBEHHOI0 MHTEJLIEKTA.
HaxoxxneHue yriia Me:xxay Bekropamu (24.)

[Ipaktuka (24.) [Ipaktuueckas padota «Bektopbl. Haxoxaenue yria Mexmay
BEKTOpaMm».




Tema 26. MaremMaTuyecKkue OCHOBbI MCKYCCTBEHHOI0 WHTE/LIEKTA.
Haxo:x/1eHue BeKTOpa, yI0BJIEeTBOPAIOIIEr0 YCJIA0BHIO (24.)

[IpakTuka (24.) Ilpaktuueckas padora «Bektopel. HaxoxnaeHnue BekTopa,
YAOBJIETBOPSIOLIETO YCIOBUIOY.

Tema 27. MaremaTnuyeckue OCHOBbl HMCKYCCTBEHHOI0 MHTE/LIEKTA.
Boruncienue npousBeaennsi MaTpui (24.)

IIpaktuka (24.) Ilpaktnueckas pabGota «Matpunel. Bpruuciaenue
MIPOU3BEICHUS MAaTPUID.

Tema 28. Maremaruuyeckue OCHOBbI HCKYCCTBEHHOI'0 MHTEJLJIEKTA.
Borunciaenue pazHunbl MaTpul (24.)

IIpaktuka (24.) [Ipaktnueckass pabora «Matpuupl. Beruncienue pa3HULbI
MATPUI.

Tema 29. MaremaTuyecKkue OCHOBbI MCKYCCTBEHHOI0 WHTEJLIEKTA.
Teopusi BeposiTHOCTH (24.)

Teopus (14.) OCHOBBI MaTeMaTUYECKON CTATUCTUKHU M TEOPUU BEPOSITHOCTH.
MarcratucTuka: MOHSATUE, Ha3HAuYeHHWE, TepMUHOJOTHs. CnydaiiHash BeJIWYUHA.
Pacnipenenenue ciy4yallHOW BeJlMYMHBI. PacnpeneneHus pealnbHbIX CIyYalHBIX
BEJIMYMH: TOHSATHUE BBIOOPKH. [lOHSATHE HE3aBUCUMOCTH CIIy4allHBIX BEJIMYUH.
He3aBucumoCTh B aHAIM3€ JaHHBIX.

ba3oBbie TOHATHS TEOPUM BEPOSITHOCTEW: WCHBITAHUS U COOBITHSA,
WCIIBITAHUE WJIM DKCIIEPUMEHT CO CIy4alHBIM MCXO0I0M. CBOMCTBAa BEPOSATHOCTH.
[TonmapHo He3aBUCHUMBIEC COOBITHS. He3aBUCUMOCThL B COBOKYITHOCTH.

IIpaktuka (l4.) Ilpaktuueckas pabora «Teopus BeposiTHOcTU. Pemienue
3amawy.

Tema 30. MaremaTHyeckue OCHOBbI HMCKYCCTBEHHOI0 HHTE/LIEKTA.
3ajauM Mo TeOpPUM BEPOSTHOCTH (24.)

[Ipaktuka (24.) Ilpaktuueckas pabora «Teopust BeposiTHOCcTU. Perienue
3a71au».

Tema 31. MaremaTuyecKkue OCHOBbI MCKYCCTBEHHOI0 WHTE/LIEKTA.
MaremMaTnyeckasi CTaTUCTHKA (24.)

Teopus (14.) OcCHOBBI MaTeMaTUYECKON CTATUCTUKH M TEOPUU BEPOSTHOCTH.
MarcratucTuka: MOHSTHE, Ha3HAuYeHHWe, TepMUHOJorus. CnydaiiHasi BeJIWYUHA.
Pacnipenenenue cimy4yallHOW BeJlWYMHBI. PacnpeneneHus peanbHBbIX CIyYalHBIX
BEJIMUMH: TOHATHE BBIOOpKHU. [lOHSTHME HE3aBUCUMOCTH CIIy4ailHbIX BEJIWYHH.
He3aBucumocCTh B aHAIM3€ JaHHBIX.

ba3zoBble TIOHSATHS TEOPUU BEPOSITHOCTEH: MCIHBITAaHUA U COOBITHA,
WCTBITAHUE WJIA SKCIEPUMEHT CO CIIy4allHbIM ucxoAoM. CBOMCTBa BEPOSTHOCTH.
[TorapHo He3aBUCHUMBIEC COOBITHS. He3aBUCUMOCThL B COBOKYITHOCTH.

[Ipaktuka (149.) [IpakTuueckas pabora «MaTeMaTuyeckasi CTATUCTUKAY

Tema 32. MaremaTuyecKkue OCHOBbI MCKYCCTBEHHOI0 WHTE/LIEKTA.
3amayu mo Teopru BEPOSATHOCTH (24.)

[Ipaktuka (24.) Ilpaktuueckas pabora «Teopust BeposiTHOcTU. Perienwue
3a7a4 110 TEOPUU BEPOSITHOCTID.

Tema 33. buboamoreka Numpy mjas oOpadoTKM 4YHCJI0OBBIX MACCHBOB
(24.)




Teopus (14.) bubmuoreka Numpy st 0OpaOOTKH YMCIIOBBIX MAaCCHBOB.
Coznanve OJIHOMEpPHBIX M MHOTOMEPHBIX MAaCCHBOB, MOXJIEMEHTHBIE OIEpaluu C
HUMHU, 00aBlieHHEe, 00bEIMHEHNE, yIaJeHue U COPTUPOBKA MacCUBOB. ClaliCUHT
MacCHMBOB, ~MHOTOMEpPHBIE  MACCHBBI, TIOd3JEMEHTHbIe omepanuu  (shape
broadcasting) u onepanuu 1Mo ocsiM (CBOpaurnBaHue), U3MEHEHHE (DOPMBI MacCHBa.

IIpakTuka (14.) IlpakTnueckas pabora «budmmorexka Numpy».

Tema 34. bubdanoreka Numpy. O6pa6oTka 0 JHOMEPHBIX MaCCUBOB (24.)

[Ipaktuka (24.) Ilpaktudeckas pabora «bubmmoreka Numpy. O6pabdoTka
OJIHOMEPHBIX MAaCCHUBOBY.

Tema 35. bubanorexka Numpy. O6padoTka 1ByMepHBIX MacCHMBOB (24.)

[Ipaktuka (24.) Ilpaktudeckas pabora «bubmmoreka Numpy. O6pabdoTka
JTBYMEPHBIX MAaCCHUBOBY.

Tema 36. bub6aumoreka Numpy. Iloab3oBaTenbckass QyHKUMSA AJs1
00pabOTKM OJTHOMEPHBIX MacCHBOB (24.)

[lpaktuka  (24.) IIpaktuueckas  pabGora  «bubmumorexka  Numpy.
[Tonb3oBaTenbckasgs (PyHKIUS s 0OpaOOTKM  OJHOMEPHBIX  MAaCCHBOBY.
[Tonb3oBaTenbckas PyHKIMS A1 00pabOTKU ABYMEPHBIX MAaCCHBOBY.

Tema 37. bubanorexka NUMpy u Juneiinasi anreopa (24.)

Teopus (14.) Jlunetinas anredbpa ¢ 6ubmuorexoit Numpy. Maunumanu3zanus
MaTpull  3HAYECHHSIMU W3  paBHOMEpHOro  pacrnpeneneHusa.  OCHOBHbIE
MaTeMaTUYeCKHe Oolepanuu Mo padoTe ¢ BEKTOpamMu U Marpuiamu B Numpy.
BekTtopHO-MaTpu4Has M MATPUYHO-BEKTOpHass onepauuu. Berpoennsid meton T
JUJISl TPAHCIIOHUPOBAHUSI MATPHUII.

IIpaktuka (14.) ITpakTtuyeckas pabdora «bubimoreka Numpy u JMHEWHas
anredpa. CkajasipHOE MPOU3BEIEHUE BEKTOPOBY.

Tema 38. buboauoreka NUMpPY u JuHeiinas anreopa. 3axaya JuHeHOH
perpeccuu (24.)

[Ipaktuka (24.) Ilpaktuyeckas pabora «bubmuoreka Numpy U JIHHEWHHAs
anredpa. YMHOXKEHUE KBaJApaTHBIX MaTpully. [IpakTuueckas pabora «bubmuoreka
Numpy u nuHeiHas anredpa. 3aada JMHEHHOM perpeccum.

Tema 39. MaTpuuHoe npousBe/icHUE, TPAHCIIOHMPOBAHUE, BbIYMCICHHE
o0paTHOM MaTpulb» (24.)

[Ipaktuka (24.) IIpaktuueckas pabora «MaTpudyHoe NPOU3BEACHHE,
TPAHCIIOHUPOBAHKE, BEIYUCICHUE OOPATHON MaTPHULIBD».

Tema 40. buoamorexkn Pandas, Mapltlolib, Seaborn. Anaaun3 gaHHBIX 0
naccaxkupax Turanuka (maracer Titanik) (2u4.)

Teopusa (14.) bubnuoreka Pandas st pa®oTel ¢ TaOJIUYHBIMU JAaHHBIMH.
BceTpoennsie Tumnbl ganHbix Series u DataFrame. Haznauenue meronos .loc, .iloc,
head() u npumepsl ux ucnonb3oBaHusA. DYHKIUSA 3arpy3kd OOJBIIMX HAOOPOB
naHHbIX read csv, mpuMephl HcHoiab3oBaHusA. Metoasl . shape (Bo3BparieHue
KOpTeXa M3 4YHclia CTpoK U cToiOioB y DataFrame), .columns (Bo3Bparmienue
KOJUICKITMU C Ha3BaHWUSIMH CTOJIONOB), .info() (MHPOpMaIus o BceX CTpoKax
DataFrame). Wunekcarusi mo ycnoBUSIM M W3MEHEHHE JaHHBIX B TaOJIMIIaX.
Busyanuzarusi maHHeix mocpenctBoM rpaduxoB. Bumbl rpadukoB. Toueunas
nuarpamma (Scatter plot) wim auarpamma paccessHUs Kak OCHOBHOM MHCTPYMEHT




BU3yallM3allii B MAIIMHHOM OOYyYeHWMM W aHaidu3e JaHHblX. [Ipumep
UCTIONIb30BaHUsI OMOIMOTEKH JIsl aHAJIM3a U BU3yalu3allii JaHHBIX O MacCaKUpax
Turanuka (natacet Titanik).

bubmuorexkn Mapltlolib u Seaborn mnst moctpoenus: rpagukoB. OyHKIMH
oubnmotek. Ilpumep ucmonb3oBaHwsl OMOMMOTEK IS BU3yalM3alMd JAaHHBIX O
naccaxxkupax Turanuka (gatacet Titanik).

[IpakTtuka (14.) ITpaktuueckas padora «bubmuoreku Pandas, Mapltlolib u
Seaborn.

Tema 41. Ananu3 gaHHbIX 0 nmaccaxkupax Turanuka (martacer Titanik)

(2u.)

[IpakTuka (24.) AHaIU3 ¥ BU3yaJIM3alMsl JAaHHBIX O Maccakupax TuUTaHUKA
(matacet Titanik)».

Tema 42. Ananu3 gaHHbIX 0 maccaxkupax Turanuka (maracer Titanik)

(2u.)
[IpakTuka (24.) AHaK3 ¥ BU3yaju3alusl TaHHBIX O Maccakupax TuTaHuKa
(maracer Titanik)».

Mopyas |11. MammnHoe 00yyeHHe KAaK MeTOI0JI0THSI HCKYCCTBEHHOT0
HHTEJJIEKTA

Tema 43. BBenenue B mammuHHoe oOy4denue (MO). Perpeccusi mu
kiaaccupuranus (24.)

Teopus (14.) bazoBeie noHsATUS MamMHHOTO 00yueHus (MO): 0OBEeKTHI U
NPU3HAKHU, BbIOOpKa, 1eneBas nepemeHHas. [Ipumepsl npumenenus MO. Tumbl
QITOPUTMOB MAIIMHHOTO O0YY€HHUs: MAIIMHHOE 00YYEHHUE C YUUTEJIEM, MAIIUHHOE
oOyuenue 0e3 yuutens. MamumHHOE OOy4YeHHE C YACTHYHBIM IPUBICYEHUEM
yUMTENs, MallMHHOEe oO0ydeHue ¢ mnojakperuieHueM. [loctaHoBka 3amauu
MalIMHHOTO OO0yueHusi: oOyueHue c yuurtenem. [lpencraBieHue JaHHBIX B
MalMHHOM OOydeHuH. TaOnuuHble JAaHHBIE U TUIBI Tpu3HakoB. [Ipu3HakoBoe
ommucanre 00bEKTOB. YHUCITIOBBIE, KATETrOpHAIbHBIC, OMHAPHBIE U TTPOUYNE TTPU3HAKHY.
Buner 3amau MO. Ilonsarus perpeccun u KiaccupUKaIlA, WX OTIAYUAS M
rpaduyueckoe mpeacraBieHue, odaacTh npuMeHenus. [Ipobrema mepeoOyueHus.
N3mepenne kauecTBa MOJENH MAIIMHHOTO OOydeHwus. DYHKIIMOHAIBI KayeCcTBa:
MeTpuka, GyHKuus motepb. Kpurtepum kadectBa wmoneneir. IlepeoOyuenue
MHOTOWIEHOB. MeTtoapl peuieHus mnpobiem ¢ mnepeodydeHueM. Meton k-
ommxaimmx coceaet (k-nearest neighbors), KNN, ero mnpeumymiectBa u
HEJJOCTATKH.

[TaiinnaiiH MalIMHHOTO OOy4YeHHUs. DTanbl pa3padOTKU MOJEIN MAIIMHHOIO
oOyuenus. /lnarpamma mairuiaitHa, TpUHITUMIT pa3IesICHHUs JaHHBIX: oOydJaromas u
BanuaanronHas dactu. O6pabotka nanubix u data leakage, mpusHakoB u Kpocc-
BamujaIus IS mojoopa rTumepriapamerpoB wmojenu. OOpaboTka JTaHHBIX:
BaNUaIus, yIajJeHusl yTeUKu U 00paboTKa MPOIYIICHHBIX 3HAYEHUM, 00paboTKa
KaTErOpuaJbHbIX U YHCICHHBIX MPU3HAKOB.

[Ipaktuka (14.) IlpakTudeckas pabota «BBeneHne B MalIMHHOE OOyYCHHE
(MO)».

Tema 44. Perpeccus u kiaaccupukanus (24.)




[IpakTuka (24.) [lpakTueckas padbora «Perpeccus n knaccupuKanus»

Tema 45. [MajinJiaiinH MAIIMHHOTO 00y4eHus (24.)

[IpakTuka (24.) Ilpaktuueckas padora «llaiinnaiitH MalmmuHHOTO 00y4YeHUS.
Pewienne 3amau»

Tema 46. IIocTtpoenue moaesan MO MeToaoM OJmskaiimux coceaei (24.)

[Ipaktuka (24.) Ilpaktuyeckas padora «Iloctpoenue monenu MO merogom
OJIMKaNIINX cocenein

Tema 47. U3mepenue kadecrBa Mmoxesu MO ¢ moMompbro Kpocc-
Bajuaanuu (24.)

[IpakTuka (24.) [Ipaktuyeckas padota «M3mepenue kagectBa moaenu MO ¢
MTOMOIIBIO KPOCC-BaTUAAIIUN

Tema 48. Iloctpoenue momeam MO Merogom OJmkaHIMX coceae u
H3MEpeHHe ee Ka4eCTBA ¢ MOMOIIbI0 KPocc-Bajuaauuu (24.)

[Ipaktuka (24.) Ilpaktudeckas padota «Iloctpoenune monenu MO merogom
ONMKaNIIIMX coceieil U U3MEPEHUE €€ KauecTBa C MOMOIIbIO0 KPOCC-BaIUIAIINI)

Tema 49. MeTpuku MAIIMHHOTO O0Yy4YeHHMsi: B 3ajJadye perpeccuu, B
3aga4ve Kiaccupukanuu (24.)

Teopus (14.) MeTpuku MamMHHOTO 00y4YeHUs. MeTpuKH, UX Ha3HAuYCHHUE.
Buasl merpuk. OcHoBHble MmeTpuku perpeccun: MSE, MAE u ux Bapuanuu;
kodhunmeHT nerepmuHanuu. OTaMdre METPUKHU OT QYHKIMH MOTEph. MeTpuku
Precision u Recall, nokazarens F1-mepa. OnieHBaHHE Ka4ecTBa yIIOPSIOYUBAHUS
rpadukom ROC-AUC. Jloructuueckast pynkuus omuOku LoglLoss.

[Ipaktuka (14). Pemnrenue 3amau

Tema 50. Peanm3zauus kjacca JUHEHHOH perpeccuu (24.)

IIpaktuka (24.) IlpakTuueckas pabora «Peanuzanus kigacca JUHEHHOU
perpeccum».

Tema 51. MaremaTnueckue OCHOBbI MAIIMHHOTO 00yuyeHusi. OyHKUMU
MaTeMAaTHYEeCKOro aHajmn3a (24.)

Teopus (14.) @yHKIIMUM MaTEeMaTUYECKOTo aHanu3a. Yucimo Oinepa u
noKasatesibHast (QyHKIMEH. DKCIOHEHIManbHas (QyHKIMs, ee rpaduk, CBOMCTBA.
[Ipenensr yHKIUMNA W MocieaoBareabHOCTE. [loHSATHE W OCHOBHBIC CBOWCTBA
norapudmMuyeckor QyHkiuu, ee rpaduk. CpoiicTBa (DyHKIIHI: HENPEPHIBHOCTS,
HKCTPEMYMBI, BO3pAcCTaHHE U yOBIBaHHE. JKCTPEeMyMbl (DYHKIIMI: OmpeaercHus,
MPUMEPBI IKCTPEMYMOB U CBOMCTBO MOHOTOHHOCTH (hYHKIIHIA.

IIpaktuka (14.) IIpaktuyeckas pabora «DyHKIUM MATEMATHYECKOTO
aHaJIM3a»

Tema 52. MaTtemaTu4eckue OCHOBBI MAIIMHHOTO 00y4eHusi. DyHKIUH
MAaTEeMAaTHYECKOI0 AHAJIM3a: YUCJI0 Jiljiepa, IKCIOHeHTa (24.)

IIpaktuka (24.) Ilpaktuyeckas padora «DyHKIUM MaTEMaTHYECKOTO
aHajau3a: 4ucio Jilnepa, SKCIOHEHTa»

Tema 53. MaTtemaTu4eckue OCHOBbI MAIIUHHOTO 00y4eHusi. DyHKIIUM
MaTeMaTH4YeCKOro anajau3sa: jJorapugm, ceoiicta pyHkumii (24.)

[Ipaktuka (24.) Ilpaktudeckas pabora «DyHKIUA MATEeMATHUYECKOTO
aHanu3a: jorapudm, CBOMCTBA HYHKIIAI




Tema 54. MaremaTndeckne OCHOBbI MAIMHHOIO  O00y4eHMS.
IIpounsBoanasn (24.)

Teopus (1u.) IlpousBonmHas, TpaJWeHT U TpPATUEHTHAS ONTHUMH3AIIUA.
[lonsitue mpou3BOAHON, reomeTpuueckuii cmbici. [IpousBogHas kak (QyHKIHS.
[IpousBoaHass kommno3uuuud (GyHKIUE. BeluucieHne TPOU3BOAHBIX, IMPABUIIO
NpoU3BOAHONM Kommo3uiuu. [lpousBogHass (QYHKIMI MHOTUX MEPEMEHHBIX.
['panuent. I'pagueHTHass onTuMu3anusa. AJTOPUTM TPATUEHTHOrO CIIyCKa st
HaxoXxaeHuss MUHUMyMa (QyHkuuu. OHOMEpPHBIM TPAAUECHTHBIN CIYCK Ha SI3bIKE
Python.

IIpaktuka (149.) [IpoxoxaeHue Tecta, onpoc

Tema 55. MaremaTuyeckue OCHOBbI MAIIMHHOIO  O0Yy4YeHHS.
Boruncienue npousBoaHou (24.)

[IpakTuka (24.) [IpakTideckas padbota «Boraucienue mpou3BoHON

Tema 56. MaremaTuyeckne OCHOBbI MAIMHHOIO  O00y4YeHMSsI.
I'paauenTHas onTumMuzanusa (24.)

[Ipaktuka. (24.) [IpakTudeckas padota «PerieHue 3aa4 Ha TPajUCHTHYIO
ONTHUMM3ALUION.

Tema 57. AnNropuTm rpaiMeHTHOrO CIycka (24.)

[IpakTtuka. (24.) [Ipaktuueckast pabota « AITOPUTM TPAAUEHTHOTO CITYCKa»

Tema 58. Anropurmsl perpeccun B 3aga4ax MO (2u4.)

Teopusa (14.) AnroputM MO nuHeWHast perpeccust sl aHaiu3a JaHHBIX:
OIIpEJIEICHNE U OCHOBHBIE CBOWCTBA. OOydYeHHE MOJIENIN JIMHEHHOMN perpeccuu st
OOJBIIEr0 KOJIMYECTBA NPU3HAKOB. [IpuMeHeHre MOAeIN TMHEMHOW PErpeccuu us3
oubnmuorexkn Python Sklearn k pemeHuro mpakTudeckux 3agad. Buzyanuzanus
Mozenu. Matepnperanus Ko3(pPpuuueHToB JIMHEUHON PErpeccuu.

Anroputm JIOTUCTUYECKON perpeccuu. JIByMepHas JMHENHAas
kinaccudukaiysa. MHOroMepHbIi ciaydail. BeluncieHue BEpOSTHOCTH KIIACCOB.
Jloructnueckas perpeccus. Jlorucruueckast perpeccusi B MAaTpU4HOM BHUJE. 3aIUCh
KpuTepus kauecTBa. Jloructuueckast pyHKIMS IOTEPb.

[Ipaktuka (14.) IlpakTtuueckass pabora «Peammzarusi kjgacca JUHEHHOM
perpeccuny, IIpoxoxnenue tecra, onpoc

Tema 59. Jloructuueckas perpeccus (24.)

[Ipaktuka (24.) Ilpaktuueckas pabota «Peanuzammsi JTOTUCTHYECKOM
perpeccuu ¢ Ly-oerynsipuzanueii»

Tema 60. Pemnaromue nepeBbs (24.)

Teopuss (14.) Jlormyeckue aiaropuTMbl aHaIW3a JaHHBIX. Pematoinue
JIepeBbsi, YCTPOMCTBO U oOOydeHUe g 3aJaud  Kiaccupukanuu. AHamu3
pemarommx JepeBbeB. BbiOOp pemaroniero mnpasuiia B PELIAIONIEM JIEPEBE.
[lepeoOyuenrie U HEeAOOOYUEHUE PEIIAONINX JI€PEBbEB: MOCTAHOBKA MPOOJIEMBI;
TUIeprapaMeTpsl  pellalIux JaepeBbeB. [IlpenMymiectBa UM HEJOCTaTKU
pelmaroImx AepeBbeB. Pemaroniee 1epeBo s 3a4a41 perpeCCU.

Kommno3umyu anroputmoB. Maes nmocTpoeHUs KOMIO3ULUHU AJITOPUTMOB:
npuHiun Konpopce; skcnepuMmeHT ['anmbroHa. BarrwHr: mpocroe rojocoBaHuE;
OyTcTpan. Anroput™m ciaydaiHoro seca. CTEKHMHI: HJes CTEKHHIa, CIOCOObI




oOyueHusi, aHanu3. bBycTUHT: wuAes airopuTMa, TpaJueHTHBIA OyCTHHT,
MIPEUMYLIECTBA U HEAOCTATKHU.

[NTadinnaiin BeiOOpa Moxaenu. Pabora ¢ 6ubnuotexoit Sklearn (momynm grid
search u pipeline). Konpeiiep 00paOOTKM MaHHBIX C TIOMOIIBIO Pa3TMUYHBIX
Mozeneld. Beibop Hawmydineid MoOJend MAallMHHOTO OOYy4YeHHSs Jii KOHKPETHOM
3aiauu. TexHuku BIOOpa runepnapaMeTpoB MOJIEIH.

Konkypcel Ha kaggle.com. [1naTdopma anis npoBeaeHuss COpeBHOBAHUM 1O
mammHHOMY oOyuenuto Kaggle. Jlatacetm m 3arpyska pemieHuil Ha 1uiatdopmy
Kaggle.

IIpaktuka (14.) [IpoxoxaeHue Tecta, onpoc

Tema 61. Komno3uuus aaropurmon (24.)

[Mpaktuka (24.) Ilpaktudeckas pabora «OOydeHHE KOMITO3UITUH
QITOPUTMOB: CIy4YaWHBIM JIEC M TPAaJUEHTHBIM OYCTHHI C IOMOIIBIO TOTOBBIX
peanuzaiuii JaHHBIX Mojiesiel B OnbnroTekax sklearn u catboost.»

Tema 62. Ilaiinuaiin Bb10Opa Mmogeau (24.)

[Npaktuka (24.) [Ipaktuueckas padora «[laimiaiin BBIOOpa MOICITI
Mopyab |IV. HeliponHble ceTH 1 KOMIILIOTEPHOE 3peHHE

Tema 63. BBenenue B Heiliponnble cetu. Heilipocers a5 3agaum
kiaaccupuxkanuu (24.)

Teopus (14.) Wcropus pa3Butusi Heipocereidl. Mojenb HCKYCCTBEHHOTO
Helipona. llepuentpon Po3eHOnarra: mnoAHOTA U CXOAUMOCTh. AJTOPUTM
oOydeHHs HEUpOHHBIX ceTeil. PexkyppeHTHbie HelpoHHbIE ceTH. CBEPTOUYHBIE
HelipoHHbIe ceTH. PeBomonus riryookoro o0yuenus. Tpanchopmeps B 00padboTke
€CTECTBEHHOTO s13bIKa. COBPEMEHHOE Pa3BUTHE HEUPOHHBIX CETEM.

[Ipaktuka (149.) [Ipoxoxnenue Tecta, onpoc

Tema 64. Iloctpoenue HeillpoHHBIX cerell. BBenenue B OuOJIHOTEKY
Pytorch (2u.)

Teopus (14.) Mogenb Hevipona. OyHKIMsS cUrMoubl. OyHKIIUN aKTUBAIIUU.
OnuH HEWpOH U MOJHOCBSI3HAS HEWPOHHAsA CETh. MHOTOCIONHBIN MEPUENTPOH
oOy4eHHe TTOJIHOCBA3HBIX HEMPOHHBIX CEeTeH. 3ajadya pacro3HaBaHUs PYKOIHUCHBIX
udp. [IpeodpazoBanue BekTopa B mneprentpone. [lapamerpsl HEUPOHHON CETH.
OOyuenue HelpoHHBIX cered. OOyuyenue mepuentpoHa. Onrummusanus QyHKIUU
notepb. (CTOXaCTUYECKHl TPAJUEHTHBIA CIYyCK. AHaIW3  [OJHOCBSA3HBIX
HelipoceTel. CriocoObl peryisipu3aiuu B HeMpOHHBIX ceTsax: ciou Dropout u Batch
Normalization u ux npumenenue. @DpeilimBopku deep learning. OOyueHue
HEHPOHHBIX ceTel B OMOIMoTEKe TiIy0oKkoro ooydenus PyTorch.

[IpakTuka (14.) IIpoxoxaeHue Tecta, onpoc

Tema 65. O0yueHnune HelipOHHBIX ceTell B Oudamnoreke Pytorch (2u4.)

[Ipaktuka (24.) Ilpakthueckass pabora «OOydeHHe HEHPOHHBIX CETeH B
Pytorchy.

Tema 66. Peryasipuzanus B HeiipOHHBIX ceTHAX (24.)

Teopus (14.) Mogenb HelipoHa. @yHKIMA cUrMouAbl. DyHKINN aKTUBALIHH.
OnuH HEWpOH U TMOJHOCBSI3HAST HEHWpOHHAs CeThb. MHOTOCIONHBIN NEPUENTPOH
oOy4YeHHe TIOJIHOCBA3HBIX HEMPOHHBIX CETEH. 3ajaya pacrno3HaBaHUS PYKOIHUCHBIX
mudp. [IpeodpazoBanue BekTopa B meprentpone. [lapamerpsl HEUPOHHOW CETH.




OOyuenue HelipoHHBIX cered. OOyuenue mepuentpoHa. Ontumuzanus QyHKIUH
notepb. CTOXaCTUYECKMI TPAJUEHTHBIA CIYCK. AHaIW3  IOJHOCBSA3HBIX
Helpocereid. CiocoObl peryisipu3aluy B HEHPOHHBIX ceTsX: ciion Dropout u Batch
Normalization u wux npumenenue. @DperimBopku deep learning. OOydenue
HEUPOHHBIX ceTell B OuOmoTeke riryookoro ooyuenust PyTorch.

[Ipaktuka (149.) [Ipoxoxknenue Tecta, onpoc

Tema 67. IlocTpoeHue KOHBeiiepa oOy4dyeHusi Heilpocereii ¢
ucnoab3oBanueMm PyTorch (2u.)

[Ipaktuka (24.) Ilpaktuka (24.) Ilpaktuueckas pabotra «IlocTpoeHue
KOHBelepa o0ydeHus HeiipoceTel ¢ ucnoib3oBanuem PyTorchy

Tema 68. TexHosiorusi KOMNBLIOTEPHOro 3peHusi. CBepTOYHbIE
HellpOHHBbIE ceTH (24.)

Teopus (14.) CBepTOUYHBIE HEHPOCETHU: UCTOPHUS PA3BUTHS KOMIIBIOTEPHOIO
3peHus. Mcrtopusi pa3BUTHS KOMIIBIOTEPHOTO 3peHus, KOoHKypc ImageNet.
KomnbroTepHoe 3peHue 10 HEHPOCETEeH.

[Ipaktuka (149.) [Ipoxoxnenue Tecta, onpoc

Tema 69. Pabdora ¢ naraceramu m3oopaxkenuii B PyTorch, nocrpoenne
KJIACCa CBEPTOYHOI HelipoceTH (24.)

[lpaktuka (24.) [Ilpaktuueckass pabota «llocTpoeHue cBepTOUYHOM
HEHUpOCeTH JUIsl pelIeHus 3a/1a4 KIacCUupUKaIIm.

Tema 70. IlocTpoeHue apXMTEKTYpbl CBETPOYHBLIX HEHPOHHBIX CeTei.
Transfer Learning (24.)

Teopus (1u.) VYcrpoiictBo cBepTku. ['mcTorpaMma OpPHUEHTHPOBAHHBIX
rpaauenToB (HOG). Knaccudukanus wmzoOpaxeHuid. [lodHOCBSA3HBIE CeTH st
00paboTKH KapTHHOK. CBEpTOYHBIE CETH i1 00pabOTKM KapTUHOK. (CBepTka
nzo0paxenust puibtpoM. Omneparusi cBepTkU. CBEpTKa HBETHBIX H300pakKeHUH.
[TocTpoeHne mNpPOTOTUIIA CBEPTOYHOM HEHUPOCETH. Y CTPOMCTBO IMOJHOIIEHHOMN
cBepTOouHOil Heipocetu. I[locnmemoBaTenbHble CBEPTOUHBIE CIIOM B 00pabOTKe
KapTUHOK. Y CTPOMCTBO CBEPTOUHON HEHPOHHOM CETH IS 3a/1a4u KJlacCU(DUKAIUY.
HNHTtepriperanyisi CBEpTOYHBIX CIIOEB.

[TapameTpsl B TMOJHOCBSI3HOM 4YacTH CBEpTOYHOU Hewrpocetn. Pooling B
pelieHny IpooIeMbl OOJIBIIONO KOJIUYECTBA MApaMETPOB CBEPTOUHON HEMpPOCETH.

Apxutektypsl CNN. ApxutekTypbl CBepTOuHBIX Helpoceteit: AlexNet;
VGG. IIpobaema 3aryxanus rpamuentoB. SKip Connection. Skip Connection B
cBepTouHbIX ciosix. Apxurektypsl ResNet, DenseNet.

Transfer Learning: mnepeHoc 3HaHuil. [lpumeHeHue mnpu oO0yyeHUU
HelipoceTelt. JlooOydeHue cetu. 3aMOpo3Ka CJIOEB Mepel J000yIECHUEM.

[IpakTuka (14.) IlpoxoxaeHue Tecta, onpoc

Tema 71. loo0y4eHue HelipoceTH IS KiIacCuPUKaMU KAPTUHOK (24.)

[Tpaktuka (24.) [Ipaktuueckas pabota «JlooOyueHue HelpoceTH Ha 3a1ady
KJIacCU(PUKAIMN KapTUHOK.

Tema 72. Knaccupukanus n3odpaxeHuil Ha NpakTuke (24.)

[Ipaktuka (24.) IlpakTudeckas padota «Knaccuduxaius nzodpaxeHuid Ha
MPAKTHKE»




IJIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA TPOT'PAMMBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHUS IporpamMmmbl  «VCKyCCTBEHHBINM
WHTEUIEKT ¥ MAallMHHOE OOy4YeHHE» OTpa)xaloT TOTOBHOCTh OOYyYarOIIMXCs
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OPHEHTAUUW U
paclIMpeHnue ONbITa AEATEIIBHOCTH Ha €€ OCHOBE M B MPOLECCE pealn3aluu
OCHOBHBIX HAIIPaBJICHUI BOCIUTATENBHOW AEATEIBHOCTH, B TOM YHCJIE B YaCTH
YEHHOCMU HAYYHO20 NO3HAHUSL:

- OpUEHTalusl B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX
IPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
0O0IIECTBa, B3aMMOCBS3SIX YEIOBEKA C TIPUPOTHON U COMMAIBHON CPEIoH;

- OBJIAJICHUE OCHOBHBIMU HaBBIKAMHU U CCJIEI0BATENBCKON
JIESITEIbHOCTH, YCTAHOBKA HAa OCMBICJICHHE ONBITAa, HAOIIOJCHUM, MOCTYIKOB U
CTPEMJICHHE COBEPILICHCTBOBATh IyTH JOCTHKEHUS HWHAMBUAYAJBHOTO H
KOJUIEKTUBHOTO 0JIaromnoayyus.

B wactu aodanmayuu obyuarowecocsi K UBMEHAOWUMCA  YCIOBUAM
COYUANBHOU U NPUPOOHOLL CPeObl:

- OCBOEHHE  OOy4YalOIIMMHUCA  COLUUAIBHOIO  OIBITa, OCHOBHBIX
COLIMAJIBHBIX POJIEH, COOTBETCTBYIOIMX BEAYIIEH EATEIILHOCTH BO3pAcTa, HOPM H
OpaBuJl OOIIECTBEHHOI'O TMOBEAEHUS, (POPM COLMAIBHON JXU3HU B Tpynmax H
COO0O0I1IECTBAX, BKJIFOYAs CEMBIO, IpyIIIBI, chopMHUpPOBaHHbIE 1o
npo(ecCUOHANBHON  JNEATEIbHOCTH, a TakKe B  paMKaX COLMAJIBHOIO
B3aMMOJICHCTBHS C JIOJbMH U3 IPYTrOM KyJbTYPHOU CPENbL;

- CHOCOOHOCTh OOYy4YalOIIMXCA BO B3aUMOJECHCTBUUM B  YCJIOBHUSX
HEONPEEIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- CIOCOOHOCTh ~ JACHCTBOBaTH B  YCIOBUAX  HEOIPEAEIIEHHOCTH,
MOBBIIIATH YPOBEHb CBOEH KOMIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESTEIbHOCTD,
B TOM YHCIE YMEHHME YUYUTBCS y APYIMX JIFOJEH, OCO3HaBaTh B COBMECTHOM
JIeATEeIIbHOCTH HOBBIEC 3HAHUSI, HABBIKA U KOMIIETEHIINH U3 OMbITAa APYTHUX;

- HaBbIK  BBISBJICHUS W  CBSI3bIBaHMS ~ 00pa3oB, CHOCOOHOCTb
dbopMHUpOBaHUS HOBBIX 3HAHHM, B TOM YHUCJE CIIOCOOHOCTh (hOPMYIHPOBATH UJIEH,
HOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE Pa3BUTHE;

- YMEHUE paAClo3HaBATh KOHKPETHbIE NPUMEPHl  MOHATUS IO
XapaKTEPHBIM MPU3HAKAM, BBIIIOJHATH ONEPALlMU B COOTBETCTBUHU C ONPENEICHUEM
U MPOCTEUIINMH CBOMCTBAMHU MOHATHS, KOHKPETU3UPOBAThH MOHSATHE MPUMEPAMHU,
UCIIOJIb30BaTh TMOHATHE W €ro CBOWCTBA MpU peUIeHUW 3a7ad (omepupoBaTh
MOHATUSIMHU), a TaKXKe ONEepPUPOBaTh TEPMUHAMH U MPEACTABICHUSIMU B 00JIacTU
KOHLIETIIIUYA YCTOMYHUBOTO PA3BUTHS;

- GbopMyIMpOBaTh M OIEHWBATH PUCKH M TIOCIEACTBUSA, (HOPMUPOBATH
OIBIT, YMETh HaXOJUTh IMO3UTHBHOE B POU3OLIECAIIEH CUTYAlINH;

- OBITh TOTOBBIM JICCTBOBATh B OTCYTCTBUE TApaHTHUI ycIieXa.

MeranpeaMeTHble pPE3yJabTaThl OCBOEHUSI Hporpammbl «VICKycCTBEHHBIN
WHTEJUIGKT ¥ MAIIMHHOE OOyYeHHE» OTPaKAIOT OBIAJACHUE YYaIIUMUCS
VHUBEPCAIbHBIMU Y4eOHbIMU NO3HABANENbHBIMU OCUCMBUAMU.



1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

- BBISIBJIAIT M XapaKTE€pPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIIEHUM );

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIMKU, OCHOBAHUS
JUTst 0000IIEHUs U CPaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAJIN3a;

- C YYeTOM TMPEIJIOKEHHON 3aJaud BBISABIATH 3aKOHOMEPHOCTU H
MPOTUBOPEYHS B paccMaTpuBaeMbIX GakTax, JaHHBIX U HAOIIOICHUSX;

- npejyiaratb KpUTEpUM JJIsl  BBIABICHUSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

- BBISIBIIATH JACPUITUTE MHGOPMAINK, JaHHBIX, HEOOXOAMMBIX JIJIS
pEIICHUS MOCTABJICHHOW 3a/1a4H;

- BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3U NIPHU MU3YYCHHUH SBJICHUN U
IIPOLIECCOB;

- JienaTh BBIBOJBI C HCIIOJIb30BAHUEM JCINYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUCHUM, YMO3aKIIOUEHUN 10 aHaloruu, (GOpMYIHpPOBATh THUIIOTE3bl O
B3aUMOCBSI3SIX;

- CaMOCTOATENILHO BBIOMPATh CHOCOO pelieHus: y4eOHOW 3ajauu
(cpaBHMBATh HECKOJILKO BApUAHTOB PEIICHUS, BHIOUPATh HAMOOJIEEe MOAXOISIINMA C
Y4ETOM CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPUEB);

2) 6a30BbI€ UCCIIEI0BATEIBCKHUE ICUCTBHUS:

- OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HHQOpMAIUH,
MOJIYYEHHOM B XOJI€ UCCIEA0BaHUA (SKCIIEPUMEHTA);

- CaMOCTOSITEIbHO  (popMyupoBaTh OOOOIIEHUST U  BBIBOALI IO
pe3yabTaraM MPOBEICHHOTO HAOJIOJEHUS, OIbITa, WCCIEAOBaHUsA, BIAJETh
WHCTPYMEHTAMH OLICHKH JIOCTOBEPHOCTH MOJTYUYECHHBIX BHIBOJIOB U 000OIICHUIA;

- MPOTHO3UPOBATh BO3MOXXHOE JaJIbHEHIIEE pPa3BUTHE IMPOIIECCOB,
COOBITHI M UX TMOCJEACTBUS B aHAJIOTUYHBIX WM CXOJHBIX CUTYaIUsX, BHIIBUTATh
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTAX;

3) pabora ¢ undopmarueii:

- MPUMEHSTh PA3IUYHbIE METOJbl, WHCTPYMEHTBI M 3amlpoChl TPHU
noucke W O0TOope HWH(OpPMAIMKM WM [JaHHBIX W3 HCTOYHHKOB C Yy4YE€TOM
MPEIIOKEHHON yueOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB;

- BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MpECTABIICHHUS;

- HAaXOJWTh  CXOJHBIE  apryMeHThl  (MOATBEPXKIAIOIIUE  WJIU
OMPOBEPrarIIre OAHY U Ty K€ HUJICI0, BEPCHUIO) B Pa3TUUYHBIX MH(OPMAIIMOHHBIX
HUCTOYHHKAX;

- CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OpMY MPEICTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3aJadyd HECJIOKHBIMU CXEMaMH,
TuarpaMMamu, MHOW Tpadukoil 1 X KOMOMHAITUSIMU;

- OIICHUBATh HAJC)KHOCTh MH(POPMAITUU TIO KPUTEPUSIM, TTPEIOKECHHBIM
MeJJaroruIecKuM pabOTHUKOM MM C(OPMYIMPOBAHHBIM CAMOCTOSTEIHHO;

- 3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH WH(DOPMAITHIO.

OBnaneHue yHugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUBHLIMU OetCMEUAMU.

1) obmmenue:



- BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKJEHUS, BBIpaKaTh 3MOLUU B
COOTBETCTBHH C LIETSIMU U YCIIOBUSIMU OOIICHUS;

- MOHUMATh HAMEPEHHUSI PYTUX, IPOSBIATh YBAKUTEIHHOE OTHOIIEHUE
K COOECeTHUKY U B KOPPEKTHOU (hopMe (GOopMyIHpPOBATH CBOM BO3PAKEHUS;

- B XOJIe auajiora u (Wjiu) AUCKYCCHM 3aJaBaTh BOIPOCHI MO CYIIECTBY
oOcyX/1aeMOl TeMbl M BBICKA3bIBaTh HJCH, HAICJICHHBbIC HA pEICHUE 3aJaud U
nojJiep>kaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

- COIMOCTABIISATh CBOU CYKJEHUSA C CYXICHHSIMHU JPYTHX YYACTHHUKOB
Juanora, oOHapyXKHBaTh Pa3Indyle U CXOACTBO MO3UIHII;

2) COBMECTHAs I€ATEIbHOCTb:

- NOHMMAaTh W  HCIOJb30BAaTh  IPEUMYIIECTBA KOMaHJIHOH U
WHAUBUIYAIbHON pabOThl PU PELICHUH KOHKPETHOW MpoOJieMbl, 000OCHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHUS TPYIMOBBIX (OPM B3aMMOJICHCTBUS MPHU PEIICHUU
MOCTAaBJICHHON 3a/1a4u;

- yMETb 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH, IPOSBISATH TOTOBHOCTh
PYKOBOJUTb, BHIIOJHATH MOPYUYECHHUS], TOAUYUHATHCS;

- OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMN NPOAYKT [0 KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM yYACTHUKAMU B3aUMOJECHCTBYS;

- CpaBHUBATh PE3YJIbTAThl C UCXOJHON 3a/1ayeil ¥ BKJIa KaKJ0T0 YIeHa
KOMaH/bl B JOCTWXXEHHE pEe3ylbTAaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U
IPOSIBJISITH TOTOBHOCTD K MPEJOCTABICHHUIO OTYETA MEPE TPYIIION.

OBnazieHue yHUusepcanbHbiMu Y4eOubIMU pe2yiamuHbIMU 0euCmeUusMU.

1) camoopranuzanus:

- BBISIBJISITH MPOOJEMBI JJISi PEHICeHWs B JKU3HEHHBIX M y4eOHBIX
CUTYaIUsX;

- OPUEHTHPOBATHCS B PA3IMYHBIX TOAXOAAaX TPUHATHS PEUICHUH
(MHIUMBUYaJIbHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATUE PELICHUHN rPpyIIoi);

- CaMOCTOSITEJIbHO COCTaBJISTh QJITOPUTM PELICHUS 3aJaud (WM ero
4acTh), BBIOMpaATh CHOCOO pEIIeHHs Y4eOHOW 3aJayd C Y4YETOM HMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IHpejiaracMble
BAPUAHTHI PELICHU;

- COCTaBJATh IUIaH JAeMcTBUM (IJIaH pealu3allid HaMEeuYeHHOTO
aJITOpUTMa pEIICHUs), KOPPEKTUPOBATh MPEIJIOKEHHBIH aAJITOPUTM C YUYETOM
MOJIy4€HHS] HOBBIX 3HaHUW 00 U3y4yaeMOM OOBEKTE;

- Jienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

2) CaMOKOHTPOJIb:

- BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIIEKCUH;

- JaBaTh aJE€KBaTHYIO OLIEHKY CHUTyalldd W Tpeajararb IUIAH €€
U3MCHEHUS;

- YUUTHIBaTh KOHTEKCT M MPEIBUIAETh TPYJHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTh TpU pEUICHUH Yy4yeOHOW 3ajJauM, aJanTUpOBaTh pEIIEHUE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

- OOBSICHATh NPUYUHBI JIOCTHXKEHUS (HEJIOCTHXKEHHS) pe3yJbTaToB
NeSTEIbHOCTH, JaBaThb OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAUTh
MO3UTUBHOE B ITPOU3OLLIEIIEN CUTYalllN;



- BHOCUTb KOPPEKTHBbl B  JIEATE€IBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, U3MEHUBLINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKILUX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBUE PE3YbTATa LEIH U YCIOBUSIM;

3) SMOLIMOHAJIbHBIN UHTEIIEKT:

- pasznuyarh, Ha3blBaThb W YHPABIATH COOCTBEHHBIMH SMOLMSIMHM U
IMOLIUSAMU JPYTHUX;

- BBISIBJISATD U @HAJIM3UPOBATh IPUYMUHBI SMOLIU;

4) npunsTUE c€0A U IPYTHUX:

- OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €I0 MHEHUIO;

- pU3HaBaTh CBOE MPABO Ha OLIMOKY M TaKoe K€ MpaBo APYroro;

- NPUHUMATH CeOsI U APYTUX, HE OCYKas;

- OTKPBITOCTh CEOE U JPYTHUM;

- OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

IIpeaMeTHBIMH pe3yJpTaTaMU OCBOEHUS IporpaMmbl «VICKyCCTBEHHBIM
UHTEIJIEKT U MAIIUHHOE O0YUEHUE» 07151 OCHOBHO20 YPOBHSL SIBIISIOTCSL:

- YMEHUE MOJCIINPOBATh PEAJIBHBIE CUTYAllMM HA SI3bIKE MAaTEMAaTHKH;
COCTABJISITh BBIPAXKECHUS, YPAaBHECHHs, HEPAaBEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3a/la4yd, MCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAaHUEM aIapara
anreOppl, UHTEPIIPETUPOBATH MOJIYUYECHHBIN pe3ysbTaT; CTPOUTh MATEMaTUYECKUE
MOJIEJIA C MTOMOILBIO T€OMETPUYECKUX MOHATUA U BEJIMYMH, PEIIATh CBSI3aHHBIE C
HUMU TPAKTHYECKHE  3a/layd; COCTaBISATh BEPOATHOCTHYIO  MOJENb U
WHTEPHPETUPOBATh TMOJYYEHHBI pPE3ysbTaT; pelaTh MPUKIAIHbIE 3a/ayu
CpelICTBAMH MaTEMaTHYECKOr0 aHaJIN3a, B TOM YKCJIE COLMAIbBHO-I)KOHOMHYECKOTO
1 (PU3UYECKOT0 XapaKTepa;

- YMEHUE ONEPUPOBATH MOHATHSIMH: CIyYalHbBIA OMNBIT (CITy4alHbBIN
HKCIIEPUMEHT), DJIEMEHTApHOE COObITHE (DPJIEMEHTAPHBIM HCXOM) CIIy4ailHOTO
OlbITa, CiIy4alHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHME HaXOIUTh
BEPOATHOCTH  CIy4alHbIX COOBITMI B  ONbITaX C  PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU COOBITHSIMU; YMEHHE pellaTh 3aJaud METOJOM OPIaHW30BAHHOTO
nepebopa U C HCIOJNb30BAaHUEM IpaBUIa YMHOXKEHHUS; YMEHHE OLCHUBATh
BEPOATHOCTH PEAJbHBIX COOBITUH M SABJIEHUH, MOHUMATh POJb NPAKTUYECKU
JIOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITUH B OKpYXAloIIeM MHpPE U B KHU3HU;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHUMbBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YUCEN U €r0 POJIbIO B MACCOBBIX SIBJICHUSX;

- BJIAJCHUE OCHOBHBIMM TMOHSATUSAMHU: HMHGOpMalMs, Iepeaaya,
XpaHeHue u o0paboTka MH(OpMaLUK, ANTOPUTM, MOJENb, UU(PPOBON MPOAYKT U
UX UCIOJIb30BAaHUE ISl PEIICHHs YYEeOHbIX M MPAKTUYECKUX 3a7ay; yMEHHE
ONepUpOBaTh €AMHHUIIAMH H3MEpPEHUsT MH(OOPMAIMOHHOIO 00beMa M CKOPOCTH
nepe1ayn JaHHbIX;

- YMEHHE KOJUPOBaTh M JEKOAUPOBATH COOOLICHHS IO 3aJaHHBIM
npaBujiaM; TOHUMaHUE OCHOBHBIX TPUHIMUIIOB KOJUPOBaHUS HH(popManuu
pa3aMyYHON MPHUPOABI: TEKCTOBOM (HAa YIIIyOJIEHHOM YPOBHE: B pPa3iMYHBIX
KOAMPOBKaXx ), rpaduyecKoil, ayano;



- BIAJICHUE TIOHSATUSMU: BBICKA3bIBaHWE, JIOTMYECKAsh Omeparus,
JIOTUYECKOE BBIPAKEHUE; YMEHUE 3alMChbIBaTh JIOTUYECKHUE BBIPAKEHUS C
UCIIOJIb30BAaHUEM  JIU3BIOHKIIMKM, KOHBIOHKIIMM W  OTPHUIAHUS, OMNPEIEIATh
UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUM, €CITU M3BECTHHI 3HAYECHHS] HMCTUHHOCTH
BXOJISIIIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIUIIbI UCTUHHOCTH ISl JTJOTUYECKUX
BBIDOKEHMI; 3allMChIBaTh JIOTUYECKHE BBIPAXKEHUS HAa M3y4aeMOM  S3bIKE
pOrpaMMHUPOBAHMUS;

- pPa3BUTHE AITOPUTMHUYECKOTO MBIIUICHHS KaK HEOOXOIUMOTO YCIOBHS
npo(hecCHOHANBPHOM JIeATEIPHOCTH B COBPEMEHHOM OOIIECTBE; IOHHWMaHHUE
CYIIHOCTH aJITOPUTMA U €T0 CBOICTB;

- co37aBaTh M OTJIAKMBATH MPOTPaMMBbI Ha SI3BIKE MTPOTPAMMHUPOBAHHUS
Python, peanu3zyromine HECIOXKHBIE alTOPUTMBI 0OOPAOOTKH UYMCIOBBIX JAHHBIX C
UCIIOJIb30BaHUEM IIMKIIOB M BETBIICHUI; yMEHHE pa30ouBaTh 3a/laudl Ha MOJ3aauu,
UCIIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBbIE M BBIPAKEHUS PA3IUYHBIX THUIIOB
(4UCTOBBIX, JIOTUYECKUX, CHMBOJIbHBIX );

- BJIAJICHUE YMEHUSMU U HaBBIKAMU HUCIIOJIb30BaHUS WH(DOPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMM JJIi TOMCKa, XpaHeHWs, OoO0pabOTKH W
nepeaur U aHaIn3a Pa3IndHbIX BUI0B HH(DOpMAIUK;

- yMEHHUE BbIOMpATh CIIOCOO MpEeCTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTABJICHHONW  3ajadedl  (TaOnuilbl, CXeMbl, TpauKd, JUarpaMMbl) C
WCITOJIb30BAaHUEM COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEICTB 00PaOOTKH JaHHBIX;

- YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMATHUECKUE MOJEIH IS
aHanu3a OOBEKTOB M MpoleccoB: (OpPMYJIHPOBATH II€db MOJCIUPOBAHMUS,
BEITIOJTHATH aHAJIN3 PE3yIbTaTOB, MOJYYEHHBIX B XO/I€ MOJICTUPOBAHHUS; OIICHUBATH
aICKBaTHOCTh MOJIETM MOJETUPYEMOMY OOBEKTY WM MPOLECCY; MPEACTaBIATH
PE3yNbTaThl MOACIMPOBAHUS B HATJISITHOM BUJIE;

- c(hOpMHPOBAHHOCTh TPENCTaBICHUN O cdepax mnpodeccruoHaTbLHOM
NESATETbHOCTH, CBSI3aHHBIX € HMH(POPMATUKOW, MPOTPAaMMHUPOBAHUEM U
COBPEMEHHBIMHU UH()OPMAITMOHHO-KOMMYHHUKAITUOHHBIMU TEXHOJIOTUSIMH,
OCHOBAHHBIMHU Ha JOCTHXEHUAX Hayku u [T-oTpacnu;

0J151 NPOOBUHYMO20 YPOBH!

- yMEHUE OMNEepUpOBaTh MOHATHSAMU: Tpad, CBI3HBIN Tpad, AepeBo,
IIUKJI, Tpad Ha MIIOCKOCTU; YMEHUE 33JaBaTh W OMHUCHIBaTh rpadbl pa3InyHBIMU
crioco6aMu; MCTIONIL30BaTh Tpadbl MPHU PEIICHUH 33]1aY;

- yMeHuEe CBOOOJHO OMNEPUPOBATH TMOHATHIMHU: CIIyYalHBIA OIBIT
(ctygaliHBI SKCHEPUMEHT), AJIEMEHTApHOE CIydailHOoe COOBbITHE (PJIeMEHTapHBIN
UCXOM) ONBITA, CIy4ailHOE COOBITHE, YacTOoTa W BEPOATHOCTH CIIy4ailHOTO
COOBITHS, YCTIOBHAsI BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, JACPEBO CIIy4aifHOTO
DKCIICPUMEHTA; YMCHUE HaXOIUTh BEPOSITHOCTH COOBITUH B  OMBITaX C
PaBHOBO3MOXHBIMH ~ DJIEMEHTApPHBIMU ~ COOBITUSIMH, 3HAKOMCTBO C  POJIBIO
MaJIOBEPOSTHBIX W TIPAKTUYECKH JOCTOBEPHBIX COOBITHH B TPUPOJHBIX U
COIMAJIbHBIX SIBJICHUSIX; YMEHHUE OIEHHWBATh BEPOSITHOCTH COOBITUI U SIBJICHUH B
npupoge U OOIECTBE, yMEHUE BBIMOJIHATH OINEpalud Haa CIydyalHbIMHU
COOBITHSIMU, HAXOJWTh BEPOSITHOCTH COOBITUH, B TOM YHCIE C MPUMEHEHUEM
dbopmyn u rpadpuueckux cxem (aumarpamm Oinepa, rpadoB); YMEHHE MPUBOIUTH



IPUMEPBI CIYYaWHBIX BEJIWYMH M HAXOAUTh HMX YHUCJIOBBIE XapaKTEPHCTHUKHU;
3HAKOMCTBO C TOHSTHEM MAaTEMaTHYECKOTO OKUJAHUS CIy4alHOW BEJIUYUHBI,
MPE/ICTABICHUE O 3aKOHE OOJIBIIUX YHUCET M O POJU 3aKOHA OOJIbLIUX 4YHCENl B
PUPOJIE U B COLIUATIBHBIX SBJICHUSIX;

- CBOOOJHOE  BIAJICHUE OCHOBHBIMHM TMOHSTUSAMU: UHMOpMAIUS,
nepejada, XpaHeHHe U 00paboTrka uWHGOpMAIMHM, AJNTOPUTM, MOJEIb,
MOJICIMPOBAHUE U MX MCHOJb30BaHHUE IS PEIICHUS YYEOHBIX M MPAKTUYECKUX
3aj1ay; yMEHUE CBOOOJHO OIIepUpPOBATh eAMHUIIAMU U3MEPEHHUS
uHGOPMAIMOHHOTO 00BEMa U CKOPOCTH Mepeaaun JaHHbIX;

- YMEHHE KOJUPOBAaTh M JIEKOJUPOBATH COOOIIECHUS TO 3aJaHHBIM
npaBuiaM; IIOHMMaHHE OCHOBHBIX MPUHUMUIIOB KOJAWPOBaHUA HUH(MOpMAaLIH
pa3IMUHOM TMPUPOABI: YHCIOBOM, TEKCTOBOM (B Pa3IMUHBIX COBPEMEHHBIX
KOAMPOBKaX ), rpaduyeckoil (B pacCTpOBOM U BEKTOPHOM MPEACTABICHUH ), Ay IHO0;

- CBOOOJIHOE OIEPUPOBAHME TMOHATUSIMHU: BbICKa3bIBaHHUE, JIOTUYECKAs
olepanys, JOrH4ecKOe BBIPAXKEHUE; YMEHUE 3aIKCBIBATH JJOTUYECKUE BBIPAKECHHUS
C HCIOJIb30BAaHUEM JU3BIOHKIWHU, KOHBIOHKLWH, OTPULAHHUSA, HMIUIMKALUU U
DKBUBAJIECHTHOCTH, ONPEAEIATh HCTUHHOCTb JIOTUYECKUX BBIPAKECHHUM, €CIIU
W3BECTHBl 3HAYEHUS HMCTUHHOCTH BXOJSIIUX B HEr0 IEPEMEHHBIX, CTPOUTH
TaOJIMII ICTUHHOCTHU ISl IOTUYECKUX BBIPAKEHUH, BOCCTAHABIMBATh JIOTUUECKUE
BBIPQXEHUS MO TaOJUIE MCTUHHOCTH, 3aIllMCHIBATh JIOTMYECKUE BBIPAXKEHUS Ha
U3Y4aeMOM SI3bIKE ITPOTPaMMUPOBAHMUS;

- BJIaJICHUE TEPMHUHOJIOTHUEH, CBSI3aHHOU ¢ rpadamu (BepuinHa, pedpo,
NyTh, JJIMHA peOpa U MMyTH) U JEPEBbsIMU (KOPEHB, JTUCT, BHICOTA JAEPEBA); YMEHHE
UCIIOJIB30BaTh TIpadbl M JEpeBbs i1 MOJECIMPOBAHUS CHCTEM CETEBOM U
MEPAPXUUECKOM CTPYKTYpPBI, YMEHUE HAXOAWUTh KpaTyaWlIM{ IIyTh B 3aJaHHOMN
rpade;

- HaJIM4YME€  PA3BUTOIO  AJITOPUTMHYECKOTO  MBIIUIEHUS  Kak
HEOOXOJMMOro YCIOBUSA TNPO(PECCUOHAIBHON JAEATEIbHOCTH B COBPEMEHHOM
o01iecTBe; CBOOOJHOE ONEPUPOBAHHME MOHSATUSIMHU «HCIIOJHUTENDY, «aITOPUTM»,
«IpOrpaMMay, MOHUMaHHE pPa3HUIBl MEXIY YNOTpPeOJECHHUEM 3THUX TEPMUHOB B
OOBIZICHHOW peud UM B MH(POPMATHUKE; YMEHHE BBHIOMPATH MOAXOISIINNA aJITOPUTM
JUISl pELIEHUS 3a/1a4u;

- YMEHUE COCTABJISITH MPOrpaMMbl JUIsl PELICHUS THUIIOBBIX 3a/a4
00pabOTKM MacCHBOB JAaHHBIX: YHCIOBBIX MAaCCHBOB, MaTpHl, CTPOK (IpYyrux
KOJUIEKIIMI); YMEHHE 3alUChIBaTh MPOCTHIE aJrOPUTMbI COPTUPOBKH MAacCHMBOB Ha
U3y4aeMOM SI3bIKE MPOTrPaMMHUPOBAHUS; YMEHHE UCIOJIb30BaTh MPOCTHIE MPUEMBI
JUHAMUYECKOrO0  MPOTrpaMMHUpOBaHUsl, OMHAPHOIO T[OMCKA, COCTaBISATH U
peaIn30BbIBATh HECIOKHBIE PEKYPCUBHBIE AJITOPUTMBI;

- CBOOOJHOE BIJIAJICHUE YMEHHMSIMU M HaBBIKAMHU HCIIOJIb30BAHUS
UH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTWHA NJIsl MOUCKA, XpaHEHUS,
00paboOTKH U Mepeaun U aHaIu3a Pa3TnIHbIX BU0B HHPOPMAIIHH;

- yYMEHHE BbIOMpATh CIIOCOO MPEACTaBICHUS TaHHBIX B COOTBETCTBUU C
NOCTaBJIEHHOW  3adauedt  (TaONmuIbl, CXeMbl, TrpaduKu, AUATPaMMBI) C
UCIIOJIb30BaHUEM COOTBETCTBYIOIIHUX MPOrPAMMHBIX CPEICTB 0OpaOOTKH JTaHHBIX;
yMeHue ¢GopMaiau3oBaTh U CTPYKTypUpOBaThb HH(POPMAIUIO, HCIOJIb30BATh



AIIEKTPOHHBIE TAOMUIBI AJi1 O0OpabOTKM, aHANM3a M BHU3yaTU3alUUd YHCIOBBIX
JAHHBIX;

- yYMEHHE KJIACCU(PHUIMPOBATh OCHOBHBIC 3aJauyd aHalIM3a JaHHBIX
(mporHo3upoBaHue, Kiaccu(ukanus, KiIacTepu3alysl, aHalu3 OTKIOHEHH);
NOHUMATh IOCJIEJOBATEIIbHOCTh pEIICHHs] 3a/Jad  aHaju3a JaHHBIX: cOop
NEepBUYHBIX JAaHHBIX, OYUCTKA U OIEHKAa KauecTBa JaHHBIX, BHIOOP W/WIN
IOCTPOCHHE MOJIeNI, IMpeoOpa3oBaHME JaHHBIX, BU3yalu3alUsl JaHHBIX,
UHTEPIIPETALNS PE3YIbTATOB;

- c(OpMUPOBAHHOCTh TMpeAcTaBiIeHU 0 cdepax mpodeccnoHaTbHOMI
NESTENIbHOCTH,  CBSI3aHHBIX C  HMHPOPMATHKOW, MPOrpaMMUPOBAHHEM U
COBpEMEHHBIMU UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU HA TOCTMKEHUIX Hayku U IT-orpacnu;

B pesynbrare ocBoeHus mnporpammbl «VICKyCCTBEHHBIH HWHTEIIEKT U
MaIIMHHOE 00YYEeHHE)» YUEHUK JO0JKEH:

uMems npeocmasieHue:

- O BO3MOXHOCTSIX TEXHOJOTMU MCKYCCTBEHHOIO HHTEIJIEKTa M
aJITOpUTMaxX MAlIMHHOTO O0y4YEeHUS;

- O HOMEHKJAaType TMpOrpaMMHBIX CpPEACTB M  HMHCTPYMEHTax
MaTEeMaTUYECKOIo ammapaTta JUisl pelleHHMs] KOHKPETHBIX 33Jad HCKYCCTBEHHOI'O
UHTEIJICKTA,;

- O COBpPEMEHHBIX OTpaciiiX W HpodeccHusx, HUCIONb3YIOUUX
TE€XHOJIOTMH UCKYCCTBEHHOTO MHTEIJIEKTA U aITOPUTMbI MATMHHOTO OOy4YEHHS;
ymemy:

- MPUMEHATh HMHCTPYMEHTBI MaTeMaTHYECKOTO ammapara W s3bIKa
nporpammupoBanus Python mis ananmsa maHHbBIX;

- UCITI0JIb30BaTh OMOIMOTEKH 1Sl 00paOOTKU M BU3YyaJM3AlMK IaHHBIX;

- BBIOMpATh, 00y4aTh MW TECTHUPOBATh MOJEIH HMCKYCCTBEHHOTO
WHTEJUICKTA JIJIsl PelIeHUs 3a7a4 MalllmHHOTO o0Oy4enus Ha Python;

- CTPOUTh HEUpPOHHBIE CeTH B OMOIUMOTEKE IS pEIICHUS 3a1a4
KOMITBIOTEPHOT'O 3PEHUS,;

- peraTh NpakTUYECKUE 3a]1a4l B paMKaxX MPOEKTOB.

2. OPTAHU3BALIMOHHO-IIEJAT'OI'MYECKUE YCJIOBUA
MMPOI'PAMMBI UCKYCCTBEHHBIA UHTEJUIEKT U MAILIMHHOE
OBYYEHUE

2.1. KAJJEHJIAPHBIN YUEBHBIN T'PA®UK
peain3anyu A0NOJHUTEIbHON 001epa3BUBAOLICH IPOrPAMMBbI
«CKYCCTBEHHBIN HHTEIUIEKT U MAIIIMHHOE O0OYUECHHUE))
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2.2. YCJIOBMS PEAJIM3AIINUA ITPOI'PAMMBI

MartepuajJibHO-TeXHHYECKHE YCI0BUS pPeajn3aliu NporpaMmbl

O6opynoBaHne KaOHUHETA:

- paboune MecTa MO KOJMYECTBY OOyYarolIuxcsi, OCHAIICHHbIC
MEPCOHANILHBIMU KOMIIBIOTEPAMU UM HOYTOYKaMu;

- paboyee MECTO MpENnoAaBaTeNsl, OCHAIIEHHOE IEePCOHAIBHBIM
KOMIIBIOTEPOM MJIM HOYTOYKOM;

- MarHMUTHO-MapKepHas JT0CKa;

- KOMIUIEKT  y4eOHO-METOAWYECKOW  JOKYMEHTaluu:  pabouas
nporpaMma, pas3gaTodHbId MaTepual, 3aJaHus, MU(PpPOBbIE KOMIOHEHTHI y4eOHO-
METOUYECKIX KOMIUIEKCOB (ITPE3CHTAIINH, BUICOPOIUKH).

TexHuueckue cpeacTsa 00y4eHus:

- JIEMOHCTPALIMOHHBIN KOMIUIEKC: MHTEPAKTUBHAs JOCKa (WJIM JKpaH),
MYJBTUMEANANPOECKTOP, IEPCOHATIBHBIA KOMIIBIOTEP UM HOYTOYK;

- JIOKaJIbHAs CeTh U JOCTYN K ceTh VHTepHeT.

Kabuner nnsa 3anstuii coorBetcTByeT TpeOoBanusam Canllun 2.4. 3648-20
«CaHUTapHO-3UIEMHUOJIOTMUECKUE TPEOOBaHUS K YCTPOMCTBY, COAEPKAHUIO U
OpraHM3aliy peKrMa paboThl 00pa30BaTEIbHBIX OpPraHU3alUi JTONOJHUTEIBHOTO
oOpa3zoBaHus JIETEI».

MeTtoaunueckoe odecneyeHue nMporpaMmabl

Opranusanust 00pa3oBaTeIbLHOU 1eATEILHOCTH

OOpa3zoBaTenbHBIA MPOLECC OCYLIECTBIsIeTCs B oO4yHOM (opme. Ilpu
00y4YeHUU UCTIONB3YIOTCS pa3lTudHbIe (POPMBI, METOJIBI U TEXHOJIOTHH.

Ponp yudurtenss cocromT B KpaTKOM IO BpPEMEHU OOBSICHEHHH HOBOTO
MaTepuansa W TOCTaHOBKE 3aJauyd JJid MPaKTUYECKOro 3aJaHus, a 3aTeM
KOHCYJIbTUPOBAHUHU Y4YalllUXCS B IpolLecce ero BbiMoysHeHus. llpakTuueckue
3aJJaHUs] BBIMOJHSIIOTCS Ha KOMIIBIOTEpE. Y4yalluecs MOTYT CaMOCTOSITENBHO
TPEHUPOBATH HABBIKM MPOTPAMMHUPOBAHMUS, BBITIOIHSIS 3aJlaHUs, Pa3MEIIEHHBIE B
Kypce MO MCKYCCTBEHHOMY HHTEIUIEKTY W MAIIMHHOMY OOYYEHHMIO B paMKax
npoekta «MM Crapt» Ha miardopme Stepjk.org https://stepik.org/course/125587.
[TpoBepka mporpaMMHBIX KOJIOB OCYIIECTBISETCS aBTOMAaTUUYECKH.

[TnaHupyroTCs CeAyIONINeE ITAbl OPraHUu3aliy 3aHATHS:

- nocmanogxka yuebrHoeo 3adanusi. KOMIOHEHTHl y4yeOHOTO 3aJaHUs:
XapaKTepUCTHKa  3aJlaHus (MmaHupyeMbIit pe3ynbTaT BBITIOJTHEHHUS );
MOTHBAIIMOHHAsI YacTh, COJCp)KAaHUE: YCIOBHS, BOMPOC, WHCTPYKIUSI TIO
BBITIOJTHEHHUIO; BpPEeMs BBIMOJHEHUS, OOpa3ell WU OMHCAHWE OTBETA; KPUTCPHUH
OLICHKH; METOANYECKUN KOMMEHTAPHUU.



https://stepik.org/course/125587

- 0esmenbHOCMb 00Y4aoWUxXcs N0 e20 GblNOIHeHUulo. 3alaHnus MOTYT
BBITIOJIHATHCSI KaK WMHIUBUIYaAIbHO, TaKk M B rpynnax. llapHas wim rpynmnoBas
paboTa MO3BOJISIET KaXIOMY Yy4YallleMyCs pa3BUBaTh KOMMYHHUKAaTHUBHbBIC
KOMITETEHIIUU U OCBAaMBAaTh HOPMBI pabOThI B KOJUIeKTHBE. HE00X01MMO MOMHUTB,
YTO MPUCBOCHUE 3HAHUM (IIEPEXO]] X B CO3HAHHUE) OCYIIECTBISIETCS TOJBKO MPH
YCIIOBUM  HaJIW4YuMsg  BHEmIHEH  peud  (TICUXOJOTMYECKUM  MEXaHM3M,
oOecreynBaoIINid MPUCBOCHUE 3HAHUM, T.€. MPHUpPAIICHUE CO3HAHUS: BOIPOC -
MBICJIb - BHYTPEHHSISI pedb - BHEMHsSS pedb). [loaToMy pekoMmeHmyeTcs
OpPTraHM30BBIBATh JIEATEIBHOCTh OOYYAIOMIMXCS uepe3 OOCYXKACHHE KIIOUYEBBIX
BOIIPOCOB COJICPKAHUSI YPOKa, B TOM YHCIIE C HCTIOIb30BAaHUEM 3PUTEIBHBIX OTOP.

- KOHmMpOab npoyecca u cmenenu evinoanenus. llogBeneHue UTOroB
KaXXIO0ro dTarna 3aHsATHs O0y4arolIMMUCs, Haaudue oOpaTHOM CBS3M Ha KaXKIOM
sTane. To ecTh BBIMOJIHEHNE KAKI0T0 Y4eOHOTO 3aJaHus TIOJIBEPTaeTCsi KOHTPOIIIO
YUUTENS C LENbI0 00eCIeYeHs] TeKyIeH KOPPEKLUU Mpoecca YUYSHHUsST KaKI0Tro
oOyuJarolerocs. NoJABEACHNE UTOTa JesTeIbHOCTH. KauecTBeHHas MOJI0KUTEIbHAS
OLIEHKa  JEITENBbHOCTH  OOyyaroumxcs  crnocoOCTByeT  (hOpPMUPOBAHMIO
MOJIOKUTEIIBHON y4eOHON MOTHUBAITUH.

- pedhnexcus. Hcrnonb3oBaHne  CHUCTEMBI ~ CAMOKOHTPOJS U
B3aMMOKOHTPOJISI KaK CpeACTB pediiekcuu U (pOpMUPOBAaHUS OTBETCTBEHHOCTH 32
pe3yJIbTaThl CBOEH J1€ATEIBHOCTH.

- camocmosmenvras padboma. Hammane OJOKOB CaMOCTOSITENBHOTO
NOJIyYeHUs] 3HaHWM oOydarouuMucs B Ipolecce Y4eOHO-IIO3HABaTEIbHOU
JESATENBHOCTH C Pa3IMYHBIMM HWCTOYHUKAMU WH(GOpPMAIUU, CPEAN KOTOPBIX
BeJyIee MECTO MPUHAIIICKHUT pecypcam cetu MHTepHeT.

Kaxxnoe ouHOe 3aHATHE CTPOUTCS C YUETOM MHAMBHIYATbHBIX BO3PACTHBIX,
NICUXOJIOTUYECKUX W  (DU3UOJIOTMUECKUX OCOOCHHOCTEH oOydarouuxcss H
KOMIIETEHTHOCTHOI'O MTOJIX0/1a, YTO OMPEENISIET CUCTEMY TPeOOBaHUM K 3aHATHIM:

Llenenonacanue.  llepen  oOydarOIUMHCS ~ CTaBITCS  KOHKPETHBIC,
JNOCTUXKUMbIE, TOHSATHBIE, JUArHocTHpyemble 1enud. [lo  BO3MOXXHOCTH,
LeJIeTIONIaraHue OCYIIECTBIISIETCS COBMECTHO C OOy4YaloIMMHUCA MCXOIsd U3
chopmynrpoBaHHOM TTpobieMbl. OOyUaromMecs T0HKHBI 3HaTh, KAKME KOHKPETHO
3HAHMS ¥ YMEHHSI OHU OCBOSIT B MPOIIECCE ICSITEIbHOCTH Ha 3aHATUH; OHU JIOJKHBI
3HATh U IJIaH JOCTHKEHUS TTOCTaBICHHBIX 3a]1a4.

Momueayusa. Yuutenb GOpMHUPYET HHTEpeC K Mpoueccy y4deOHOH
JESTENIBHOCTH M K JIOCTH)KCHHIO KOHEYHOTo pesynbrata. O(OQPeKTUBHBIMU
MOTHBAMH  SIBJISIIOTCS ~ pEIICHHE  aKTyaJdbHOW  MpOOJEeMBbI, MpaKTUYecKas
HAIPAaBIEHHOCTH COJIEP KAHUA.

Omobop coodepoicanus. Jg KaXIOTO 3aHATUS JOJDKHBI OBITH KaueCTBEHHO
oTpaboTaHbl MJIAHUPYEMBIE PE3yJbTaThl, OMpEACICHHBIC MPOTPAMMOMN, M TOJBKO
OTU 3HAHUS TOABEPrarOTCs KOHTPONtO. Bes octanbHas wHOOpMAIUsS HOCUT
BCIIOMOTATENbHBIN  XapakTep W HE [JIOJDKHA CO3/1aBaTh TMEPErpy30K |
KoHTpoJmpoBaThes. [Ipu mondope yueOHO-THIaKTHIECKUX MAaTepUaIoB U BEIOOpE
MIPUEMOB OpPTaHHU3aIlii 00pa30BaTENHLHOMN NESITEIIBHOCTH HEOOXOIMMO YUUTHIBATS,
YTO MaKCUMAaJIbHO 3()PEeKTUBHO yCBauBaeTCss HHPOPMAIIUs, KOTOPAsI:



- SBIISIETCS. AKTyaJIbHOM 7151 00y4aroluXcs, COTIacyeTcsi ¢ TeKYyIIUMH,
OCO3HAaBAEMbIMU NOTPEOHOCTAMHU U UHTEPECAMU;

- COOTBETCTBYET YPOBHSIO 3HAHWW 1 HABBIKOB YYAIIUXCS;

- IPOBOAMUTCA 4YEpe3 pa3Hble KaHaJIbl BOCIPUATHS (BU3yajbHad,
rpaduyeckas, TEKCToBas);

- aBiseTcss 0a30BOM Ui NPUHATUS pEUIEHMs, TO €cTb Tpedyer
pa3paboTKu 3ajaHUil 110 MPAKTUYECKOMY MCII0JIb30BAHUIO HH(OpMALINY;

- TpPaHCIUPYETCSl JIPYroMy 4YeJIOBEKy B IIpoLecce BepOATbHOTO
OOIICHHUS.

IIpakmuyeckas 3Ha4UMOCmMb 3HAHUL U CNOCOO08 OesamenbHOCmU. Y YUTeINb
MOKa3bIBACT O0YYaAIOIIHUMCS BO3MOXHOCTH NPUMEHEHHS OCBAMBAEMbIX 3HAHUU U
YMEHHU B UX NPAKTAYECKOU NESITENBHOCTH.

Kanposoe odecnieuenue

Peanuzanus mnporpamMmbl oOecrnieuyumBaeTCcsl IMEJAarorMuecKUMU  KapaMu,
UMEIOLIUMH CpeiHee NpodecCHoHaIbHOE 00pa30BaHuE WIH BbICIIEE 00pa30BaHuUE,
COOTBETCTBYIOILLIEE HAMNPaBICHHOCTH JIONOJHUTEIBHON 00111e00pa3oBaTeIbHOM

IIporpaMMmEal.
HpI/I OTCYTCTBHUHU TIICOArOIru4cCKoOro O6pa30BaHI/IH — JOIIOJIHHUTCIBHOC
HpO(l)eCCI/IOHaHBHOG [ICcaarornt4cCKocC O6paSOBaHI/Ie; JOITOJIHUTCJIbHAsA

npogeccuoHanpHasi MporpaMma MOKET OBIThb OCBOEHA IOCNIe TPYJOYCTPONCTBA.
Pekomennyercss ~ oOyyeHuWe 1O  JIONOJHHUTEIBHBIM  MPOQPECCHOHATIBHBIM
porpaMmam 1o npoQuiro Neaaroruueckon AesiTeNbHOCTH HE PEXE YEM OJMH Pa3
B TPH roja.

2.3. ®DOPMbI ATTECTAIIUU

Cnoco0b1 ompenesieHus1 Pe3yJbTATUBHOCTH U (POPMbI NOABEACHUS
UTOr0B peajin3alui MPOrpaMMbl

[IporpamMoil  mpenyCMaTpUBAIOTCS  CIEAYIOIIME  BHJABI  KOHTPOJIA:
MpeABaAPUTEIBHBIN (BOIHBIN), TEKYIITUH, TPOMEXYTOUHBIN, UTOTOBBIH.

IIpenBapure/ibHbIH KOHTPOJIb POBOJUTCA HA MEPBBIX 3AHITHUSAX C LEJBIO
BBISIBJICHUsSI 00pa30BaTeIbHOIO U TBOPYECKOTO YPOBHS OOYy4YarOLIUXCS, HX
cocoOHocTel. Mosker ObITh oOpraHu3oBaH B QopMe coOeceloBaHUs WM
TECTUPOBAHUS.

Tekymuii KOHTPOJIb OCYIIECTBISIETCS JUIsi OOECIICUCHHUS] ONEepaTUBHOM
oOpaTHOM CBSI3W MEXJy MpernojaBaTesieM ¢ O0ydarouuMcs, a TaKxke
KOPPEKTUPOBKM METO/OB, CpPeACTB M (opm 0OydeHHs B MPOIECCE OCBOCHHS
OOy4YarOIIMMHUCS MOJYJEH, pa3leoB M TeM NporpaMmbl. TeKylIHid KOHTPOJb
MPOBOJUTCA B XOJ€ pabOThl ¢ OOYyYAIOUIMMUCS, MPU MPOBEACHUHM ayAUTOPHBIX
3aHATHI, a TakKe TMpPU OLEHMBAaHUU CAMOCTOSATENbHOM paboTsl. Moxker
OpOBOAUTHECA B (OpME TECTUPOBAHMS, OINPOCA, BBHIMOIHEHUS MPAKTHUECKON
paboTHI.

IIpomexyTouHass aTrecTalusi OCYUIECTBISACTCA JIJIsi 00OECIEUEeHUs OLEHKU
KayecTBa OCBOEHHUS OOYYAIOUIUMHCS CTPYKTYPHBIX KOMIIOHEHTOB IPOTPAMMBI:
MOAyJig, pa3faena U SBISETCS  CHUCTEMAaTUYECKUM  MEPONPUSITHEM B
o0pa3oBaTeNIbHOM TMPOIIECCE. Jlannast Qopma KOHTpOJIS HampaBlieHAa Ha



BBISIBJICHUE 3HAHUM, YMEHUM M HABBIKOB YYaIlUXCA U ONPEACISET CTENEHb HX
YCBOSIEMOCTH yueOHoro wmarepuana. I[IpomexxyTouHas arrectanus MOXKET
MIPOBOJAUTHCSA KaK HA OTIEIbHBIX 3aHATHUSAX, TAK U B PE3YyJIbTATE HCIOJIb30BAHUS
HAaKOMUTEIbHOM CHUCTEMBl OLEHHBAaHUS IO pE3yJibTaTaM TEKYIIEro KOHTPOJIS
OCBOEHUsA mporpamMmbl. Popmbl TPOMEXKYTOYHOM aTTECTALMH; TECTUPOBAHUE,
OIIPOC, BBIMOJIHEHUSI KOHTPOJIBHOM UM MPAKTUYECKON paOOTHI.

HroroBas arrectanus OCyUIECTBISETCS B KOHIE Y4eOHOTO rojla Uiu MpH
3aBeplUIeHUH OOyYEeHHUs IO MporpamMme, C Ielbl0 MPOBEPKH 3HAHUN, YMEHUU U
HAaBBIKOB TI0  oO0mieo0Opa3oBaTenbHOM  oOImiepa3BuBaromell mporpamme. B
COOTBETCTBUM C PE3yJbTaTaMH WMTOTOBOW aTTECTALlMM ONPENEIAETCS, HACKOJIBKO
JOCTUTHYTBI PE3yJIbTAThl IPOrPaMMBbl KaXKIbIM YYalllUMCS, ITOJHOTA BBIIIOJHEHUS
nporpaMMbl.  DOpMBI  MTOrOBOM  aTTECTAllMHM; HWTOTOBOE  TECTUPOBAHUE,
BBINIOJIHEHHUSI WTOTOBOM palOThI, 3allMTa WHAMBUAYAJBHOTO WIH TPYHIIOBOTO
MPOEKTa B BUJIE MYOIMYHOTO BHICTYIUICHUS C IEMOHCTPALIMSI POEKTHON pabOTHI.

Kputepun onieHKH 3HaHHM, YMEHUI U HABBIKOB MPU OCBOECHUH MPOrPaMMBbI
npuBeieHbl B Tabnuuel .

Tabmuma 1. Kputepuu olieHMBaHUs pe3yJIbTaTUBHOCTH 0OOpa30BaTEIbHOMN
JEATEIBHOCTH

Yposennb
TeOpeTHYeCKUX 3HaHua
3HAHUH

Ha UTOTOBOM TECTUPOBAHUH oOy4aronuiics
Hwuzknii MOKa3bIBa€T HEJOCTATOYHOE 3HAaHWE Teoperndeckoro | H
Marepuasia. OOydarouuiicsi BIaJCeT HEKOTOPHIMU
KOHKPETHBIMU 3HAHUSMHU. 3HAHUS BOCIPOU3BOJIUT
JIOCJIOBHO ¥ OYKBAJILHO

Ha UTOTOBOM TECTUPOBAHUU oOy4aronuiics

Cpennuit NOKa3bIBa€T  Xopomlee 3HaHWe  Teopernyeckoro | C
MaTepuana. 3amac 3HaHUN OoOywaroimerocst OMU3KUN K
COJIEpKaAHUIO o0Opa3oBarenbHON IPOrpPAMMBI.
Henonnoe BnageHue MOHATHS TEPMUHAMH, 3aKOHAMH,
TEOPUEN
Ha HUTOTOBOM TECTUPOBAHUU oOy4aronuiics
Bricoknit MOKa3bIBA€T  OTJWYHOE 3HAHUE TeopeThdeckoro | B

Marepuana. MHpopmaiyio BOCIPUHUMAET, MTOHUMAET,
yMeeT nepeopMyIupoBaTh CBOMMU cioBamMu. Braaeer
AKCIIEPTHBIM YPOBHEM 3HaHUMN, CIIOCOOEH Tepe/aBaTh
HEO0OXOTMMbIC 3HAHHS CBEPCTHHKAM.

YpoBennb
NMPAKTHYECKUX
. CneumnajbHble YMEHUS, HABBIKH.
YMEHUI U
HAaBBLIKOB
Huskui B mpaktuueckoit = JAeATENBHOCTH  OOydarouIuics

JOTyCKaeT cepbe3Hble OmMOKU, ciaabo Biaaeer | H
YMEHUSIMU Y HaBBIKAMH




Cpennuit OOyuaromuiicst BiajeeT crelalbHbIMA HABBIKAMHU Ha
PENpPOYKTUBHO-TIOIPAXKATEITLHOM ypoBHe. | C
[IpakTuueckoe NpUMEHEHUE 3HAHUN BOIUIOIIACTCS B
POJYKT, TPEOYIONINI HE3HAYUTEIBHOU TOPaOOTKHU.

Bricokuit OOyuaromuiicss Ccrnoco0eH TMPUMEHUTh YMEHHS U
HABBIKM JUISl PELICHUS HECTAHAAPTHBIX 3aJaHui wim | B
3aJaHUN MTOBBILLIEHHON CJIOKHOCTH. Bnaneer

OKCIIEPTHBIM  ypOBHEM,  CIIOCOOCH  TIepe/naBaTh
HEO00XOJIMMbIC HABBIKA CBEPCTHUKAM.

2.4. METOAUYECKHUE MATEPUAJIbI

MeToabl 00pa3oBaTeIbHON AeATEJIbHOCTH

[Ipuopurer B paboTe mneparora OTAAETCA MpPUEMaM OINOCPEIOBAHHOTO
NEAarorn4eckoro BO3ACMCTBUSI, HA MEPBbII IUIAH BBIJBUTAIOTCS AMATOTUYECKHUE
METOJbl OOUIEHMs, COBMECTHBII IOMCK MWCTHUHBI, pPa3BUTHE YEpe3 CO3/aHue
BOCHUTHIBAIOIUX CUTYallUi, pPa3sHOOOpPa3HYI TBOPYECKYIO JEATEIbHOCTh U
B3aumozeicTeue. B oOpa3oBaTelbHOM IIpoliecce MO JAaHHOM MIporpamme
UCITIOJIB3YIOTCSI METOJIbI 0OYUYEeHUSs!, HAIPABJIEHHbIE HA PELICHUE 00pa30BaTEIbHO-
BOCIIUTATEIbHBIX 33]1a4:

- OO0BSICHUTENbHO-UIUTIOCTPATHUBHBIN;

- METO/1 MPOOJIEMHOTO U3JIOKEHHS (IIOCTAHOBKA MPOOJIEMBI U pELICHUE
e€ caMOCTOSATEIbHO WU TPYIIION);

- IPOEKTHO-UCCIIE0BATEIbCKUH;

- HarJSAHBIA: J€MOHCTpAlMs IJIaKaTOB, CXeM, TaOJull, Juarpamw,
IIPOEKTOB;

- UCIIOJIb30BaHUE TEXHUYECKUX CPEJICTB;

- IPOCMOTP BUJEO;

- NPAKTUUECKU: MPAKTUUYECKHUE 3a/1aHNUs;

- aHaJIM3 U peleHre MPOOJIEMHBIX CUTYAIIH;

- METO/]T IPOBEPKH, OLIEHKH 3HAHWI U HABBIKOB, TIO3BOJISIOLINI OLEHUTH
YCBOEHHUE MaTepHalia U BHECTU KOPPEKTUPOBKHU.

Bbi6op MeTon0B 00yuyeHHs OCYIIECTBIISETCS HMCXOAS M3 aHalW3a YpPOBHS
TOTOBHOCTH YYallIUXCS K OCBOCHMIO COJEPKAHUSI MOAYJS, CTENEHH CIIOKHOCTH
MaTtepuana, Tuna yueOHoro 3aHsaTus. Ha BbIOOp MeTO/I0B 00yUYEHUS! 3HAYUTEIBHO
BIMSET TIEPCOHAIBHBIM COCTAaB TPYIIbl, WHAUBUAYyaJbHbIE OCOOEHHOCTH,
BO3MOXKHOCTH U 3aIPOChl 00YYaOITNXCS.

@DopMbI IPOBEICHUS 3AHATHI

OcHoBHast opraHu3aliioHHass @opma O0Oy4YeHHS B JIOMOJHUTEIHLHOM
oOpa3oBaHuu — y4yeOHoe 3aHATHEe. Kpome yueOHOro 3aHsATHS B JTOMOJHUTEIHLHOM
oOpa30BaHUU UCIIOJIB3yeTCsS 0O0JIbIIOe pasHooOpazue GpopM oOyueHHUs: IKCKYpCHsl,
3aHATHE-UTpa, CEeMHUHap, TpeHMHr u jpyrux. llogbop ¢opm opranuzanuu
y4eOHOro  3aHATHA  3aBUCUT  OT  HANpPaBJIEHHOCTH  JOMOJHUTEIbHOU
o01ieoOpa3zoBaTenbHON 00LIEpa3BUBAIONIECH MPOrpaMMbl, CIENU(UKN 3aHATUMA, OT
npeo0aanus Ha 3aHSATUU TOTO WJIM MHOTO BUJA JAESITEIbHOCTH.



WuauBuayanbHas @opma oOydeHUs MOJpa3yMeBaeT B3aUMOJIECHCTBUE
YUUTENIS C OJHUM YYEHUKOM (PENEeTUTOPCTBO, ThIOTEPCTBO, KOHCYJIbTAIIUU U T. I1.).
B KOJUIEKTUBHO-TPYNMNOBBIX (popMax 00yUEHHUs HIKOJIBHUKU padOTalOT B rpyImax,
CO3/[aBa€MbIX Ha Pa3IM4YHbIX OCHOBAX.

®poHTanbHOE OOydeHHE MpejrnosiaraeT paboTy mejarora cpasy co Bcel
rpynnol B €AMHOM TeMIie U ¢ oO0muMH 3agadamu. KoJIeKTHBHO-TpyMIoBas
dbopma oOydeHust ornuyaeTcsi OT (POHTAIBLHON TEM, YTO oOywaromuecs Kiacca
paccMaTpUBaIOTCA KAk IEJIOCTHBIN KOJJIEKTUB WJIH TPYIINa, KOTOPbIE UMEIOT CBOMX
JUIEPOB U OCOOCHHOCTH B3aUMOJICHCTBUSI.

[Tpu peanuzanyu MporpaMMbl HCTIONB3YIOTCS CIEAYIONUE (POPMBI 3aHITHIA:

- WHIUBUyalIbHAs paboTa;

- TBOPYECKHUE 3aaHMUS;

- npakTHuecKas paboTa;

- JTUCKYCCHSI;

- U3y4YE€HHE M 3aKpEeIUICHHE HOBOIO MaTepualla Ha HHTEPaKTUBHOM
aexuuu (Jekuusi-oecena, JEKUUSA-AUCKYCCUS, JIEKIUS C pa300poM KOHKPETHBIX
CUTYallUi, JICKIMsA C 3apaHee 3alIaHUPOBAHHBIMHM OIIMOKAMU, JEKIHsS Ipecc-
KOH(pEPEHINs, MUHHU-JICKIINS );

- IBpUCTHYECKas Oecena;

- IPOCMOTP U 00CYXkAECHHUE YUEOHBIX BUIEPOIUKOB;

- oOcyXxJeHrue U paspeiieHue npoodiemM («mo3roBoit mrypm», [TOIIC-
bopmyna=Ilozunusa+O6ocHoBanue+Ipumep+CrnenctBue, «1epeBo pelIeHUun» ).

[IpenycmoTpeHa aucTaHIIMOHHAsA (opMa MPOBEACHUS 3aHITHIA MPU TOMOIIA
mwiaropmel  Stepik. JIucTaHIMOHHOE B3aMMOJICHCTBUE ITO3BOJISICT MPOBOJUTH
KOHCYJIBTALIMH YYalllerocsi IpH CaMOCTOSATENbHOU padoTe qoma. CUcTEMa CETEBOTO
B3aMMOJICHCTBHSI TTO3BOJIAET 00OECIIEYUTh BO3MOXXHOCTh HETIPEPHIBHOTO O0yUEHUs
B TOM YHCIIE, JUIs 4acTo OOJICIOIMX JIeTel WM BCEX AETEeW B MEPHOJ| CE30HHBIX
KapaHTUHOB U TEMIIEPATYPHBIX OTPAHUYCHUSX MMOCEIICHUS 3aHITHA.

2.5. PABOYASA ITPOI'PAMMA

PabGouass mporpamma odopmiiena kak [Ipunoxkenune Nel K JOMONHHUTENIBHOMN
o011eo0pazoBaTenbHON oO1epa3BuBaroIIei nporpamme TEXHUYECKOM
HarnpaBJIeHHOCTH «VICKyCCTBEHHBIN MHTEIUICKT U MAIlIMHHOE O0y4YeHUE»
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Ipunoxenne No2

K JOTIOJTHUTENBHOW 001e00pa3oBaTeI-HON

oOrIepa3BUBAOIIEH MporpaMMe TeXHIIECKON

HanpaBiIeHHOCTH «CKyCCTBEHHBIH HHTEIUICKT U MAIIMHHOE O0Y4IEHHE»

MYHUIHNIIAJBHOE BIOJZKETHOE OBPA3OBATEJ/IBHOE YYPEX/JIEHUE
JAOINOJIHUTEJBHOI'O OBPA30OBAHUSA JOMA AETCKOI'O TBOPYECTBA «IOHOCTb»

COT'JIACOBAHO:
Hupexrop MBOY 1O JAT «tOHOCTHY
E.A. Ky3pmuna

PABOYAS ITPOI'PAMMA HA 2024-2025 YY. TOJ
K JOMOJHUTEJBbHOM OBIIEOBPA3OBATEJBbHOMN OBIIEPA3BUBAIOIIEN MPOI'PAMME
«VICKyCCTBEHHBIN UHTEIJIEKT U MAIIMHHOE O0yYEHUE»

HanpaBJiieHHOCTB: TEXHUYECKAS
YpoBeHb Ci10:KHOCTH: 0a30BBII

Bo3pact o0yuarommuxcesi: 14-17 ner
dopMa peaiu3anMy NPOrPAMMBI. OUYHAS

CocTaBuTelib:
neaaror J10IMOJIHUTCIIBHOT'O O6paBOBaHI/IH

Enpees Bnagumup AnatonseBud
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INOACHUTEJIBHASA 3AIINCKA

HanpasJ/ieHHOCTB JOTIOJTHUTEIIbHON Texumueckas
00111epa3BUBAIOIICH MPOTPAMMBI
YPpoBeHb C10KHOCTH JIOTIOJHUTENBLHON | ba3oBsiit

oO11epa3BUBaOLIEH NPOrPaMMBbl

Oco0eHHOCTH OpraHu3anum
00pa3oBaTeIpHOro IpoLecca mo
JOIOJIHUTENBHOM 00IIepa3BUBatOIIEH
porpaMMe C yKa3aHHEM:

KOJIMYECTBA YYEOHBIX YacOB I10
IPOrpaMME;

o KOJIMYECTBA YYEOHBIX 4aCOB
COIrJIaCHO PacIUCaHUIO;

o uH(popmanuu 00 U3MEHEHUN
CPOKOB U/WJIM BPEMEHU U3yUCHUS
OTJEJIbHBIX TEMAaTHYECKUX OJIOKOB
(pa3nenoB, MOMyJIEH) ¢ yKa3aHHEM
MIPUYHH U 11€TIeCO00Pa3HOCTH
W3MEHEHUM, OTIMCAHUE PE3EPBOB, 32
CYeT KOTOPBIX OHU OYAYT peaqn30BaHbl

KonuyecTBo yueOHbIX yacoB 1o nporpamme — 144

KonuuecTBo y4eOHBIX YaCOB COTIIACHO pacrucanuio — 144

3apaum Ha TeKylUid y4eOHbIN TOJ 1S
KOHKPETHOHM y4eOHO rpymnibl

Obyuarowue:
dbopMHpOBaHUE TIPEACTABICHUH O TEXHOJOTUH HCKYCCTBEHHOTO
MHTEIJICKTa ¥ €T0 MECTE B COBPEMEHHOM OOIIECTBE;

(dhopMHpOBaHNE HABBIKOB JIOTHYECKOT'O MBIIIJICHUS, HCOOXOAMMOTO IS
npoecCHOoHaNbHOM NESITEIbHOCTH B COBPEMEHHOM OOIIIECTRE;
dbopMHupoBaHUE KOMITETEHIIUNH B cepe MaTeMaTHUYeCKOro aHaiau3a |
JTMHENHOW anreOpbl, HEOOXOAMMBIX IS aHAN3a JAaHHBIX;
O3HAKOMJICHHE  y4YallluXCs C  ajIrOpuTMamu

u MOACIAMHA
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UCKYCCTBEHHOI'O HHTEJUIEKTa JJI1 PEHIeHUs 3aJady MAIIUHHOTO OO0y4YeHUs
CpelcTBaMH si3bIKa rporpammupoBanus [Tutox;

- dbopMHUpOBaHUE YMEHUN TMOCTPOEHUS HEUPOHHBIX CETEH CpelICTBAMHU
CUCTEM ITPOrPAMMHUPOBAHMUS JIJISl PEIICHUS 3a71a4 KOMITBIOTEPHOTO 3PEHHS;

- Pa3zsusarowue:

- pa3BuTMe UHTepeca K uHGOpMatuke W UHGOPMAIMOHHBIM
TEXHOJIOTHUSM, ¥, B YACTHOCTH, K TEXHOJOTUU HCKYCCTBEHHBIN WHTEJUICKT U
MaIlIMHHOE O0yYEHHUE;

- MOTHUBHUPOBAaHUE K H3YYCHHIO HAYK €CTECTBEHHOHAYYHOTO IIMKJIA:
($u3uku, THHOPMATHKHU

- (mporpaMMHpOBaHNE M ABTOMATH3WPOBAHHBIC CHUCTEMBI MPABIICHUS) U
MaTEeMaTHKH;

- pa3BUTHE OOpa3HOTO, AJITOPUTMHYECKOTO M  MaTEMaTHYECKOTO
MBIIIJICHUS, TJOTHYECKUX CIIOCOOHOCTEN yUaluxcs;

- pa3BUTHE YMEHUSI TOCTAHOBKHU TEXHUUYECKOU 3a/1auu, cOopa U U3y4eHUs
HY>)KHOM WH(OpMaINK, YMEHUE HAXOIUTh KOHKPETHOE pEIICHHE 3aJadd U
OCYIIECTBJISITH CBOM TBOPUYECKUI 3aMBICEIT;

- pa3BUTHE CIIOCOOHOCTH K CAMOCTOSITEILHON paboTe;
Bocnumamenvnule:

- BOCITUTAHWE YCUIUYNBOCTH, YMEHUS TUTAHUPOBATH CBOIO JIEITEIIEHOCTD U
JOBOIMTH €€ A0 KOHIIA;

- BOCITUTAHWE UHTEPECA K YUCHUIO;

- dhopMupOBaHUE TBOPUECKOTO MOAXO0/Ia K MOCTABICHHOM 3a/1aue;

- BOCITUTAHWE MOTHBAIIMM YYAIIUXCA K M300pETAaTeNbCTBY, CO3IaHUIO
COOCTBEHHBIX TIPOTPAMMHBIX TPOIYKTOB;

- dbopMupoBaHUE MPEACTABICHUS O TOM, YTO OOJIBIIIMHCTBO 33/1a4 UMEIOT
HECKOJIBKO PEIICHUN

- dhopmupoBaHue MPoheCCHOHAIBHOTO CaMOOIPEICICHUsI, TPUOOIICHNE
K COIMAIbHO 3HAYMMOW JESITEIbHOCTH [IJI1 OCMBICIIEHHOTO BBIOOpA
npodeccun.
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Iean paGoyeit mporpaMMbl Ha TEKYIIIHMA
y4eOHBIN o 1711 KOHKPETHON y4eOHOM
TPYIIIbI

dopMupoBaHrEe y 00YJArOIIMXCSl KOMIIETCHIIUN, TIO3BOJISIONINX UCITOJIb30BaTh
COBPEMEHHBIC MPOTPAMMHBIE CPEIICTBA W aJITOPUTMBI IS aBTOMAaTH3aIlUU
pabounx mporeccoB 1o 3hPexkTuBHON 00pabOTKe OOJBIINX MaCCHUBOB
JTAHHBIX WHTEJUICKTYaJbHBIMU CUCTEMaMHU.

Coaep:xanue paboueil mporpaMmmsel Ha
TEeKYLIUH ToJ OOy4YeHHs IS
KOHKPETHOM y4e0OHOI rpymibl

CornacHo nyHkTy 1.3 pa3nena 1 mHosICHUTEILHON 3alUCKU

O:xunaemMblie pe3yabTaThl B TCKYIIEM
y4eOHOM TojTy U (popMa MPOBEICHUS
[IPOMEKYTOUYHOU U UTOTOBOM
aTTeCcTaIlu

JIn4HOCTHBIE:!

-OpUEHTAlUSI B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS UEIOBEKa,
IpUPOABI U OOIIECTBA, B3aUMOCBS3SIX UEJIOBEKa C MPUPOIHOM U COIMATBHON
Cpelou;

- OBJQJICHUE OCHOBHBIMH HAaBBIKAMU HCCIEA0BATEIbCKON JIESTEIbHOCTH,
YCTaHOBKA Ha OCMBICIICHUE OIIbITA, HAOIIOJACHUH, MTOCTYNKOB U CTPEMIICHUE
COBEPIIEHCTBOBATh MYTH JOCTUXEHUS WHIAWBUIYATHLHOTO U KOJUIEKTUBHOTO
0J1Iaronoay4us.

- OCBOCHHME OOYYaIOIIMMUCS COLMAIBHOTO OMBITa, OCHOBHBIX COIMAIbHBIX
poJieil, COOTBETCTBYIOIIUX BEAYIIEH AEATEILHOCTH BO3pPACTa, HOPM U MPABUII
OOIIIECTBEHHOTO TOBEECHMs, (OpM COIMATbHOM JKU3HM B TpyINax U
cooOlllecTBaX, BKJIOYasl  CEMblO, Tpynmbl, CcQOpMUpPOBAHHBIE MO
npoeccCHoHanbHON JEeATeNTFHOCTH, a TaKXe B paMKaxX COIMAIBHOTO
B3aUMOJICMCTBUS C JIFOABMU U3 IPYrOM KyJIbTYPHOU CPEMbI;

- CHOCOOHOCTh  OOy4YaromIMXCsi BO  B3aUMOJCHCTBUUM B  YCIOBHUSX
HEONPEAECICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JAPYTUX;

- CIOCOOHOCTHh JCHCTBOBATH B YCIOBHUSX HEOMPEIEICHHOCTH, MOBBIMIAThH
YPOBEHBb CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NESTEIbHOCTh, B TOM
YUCJI€ YMEHHUE YUYUThCS Yy JPYrux JIIOAEH, OCO3HaBaTb B COBMECTHOM
NeATeIbHOCTU HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHX;

- HaBBIK BBISBJICHUSI W CBSI3bIBaHMS 00pa30B, CIIOCOOHOCTH (hopMHpOBaHUS

47



HOBBIX 3HAHUM, B TOM YHUCJIE CIIOCOOHOCTb (DOPMYIUPOBATh WUJEH, MOHATHUSA,
rUnoTe3bl 00 00bEKTaX M SIBJICHUSX, B TOM YHCIIE paHEE HE H3BECTHBIX,
OCO3HaBaTh JeMUIMTHI COOCTBEHHBIX 3HAHUW U  KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHUE;

- YMEHHME pacIiO3HaBaTh KOHKPETHbIE MPUMEPHI MOHATUSA MO XapaKTEPHBIM
MPU3HAKaM, BBITIONHATH ONEPAlK B COOTBETCTBUHM C OIPEACIICHUEM U
MPOCTCUIIMMHA ~ CBOWCTBAMH  TOHATHS, KOHKPETHU3MPOBATH  IOHSATHE
MpUMEpPaMH, HCIIOIh30BaTh MOHATHE M €ro CBOWCTBA MPH PEIICHUM 3aaad
(omepupoBaTh TOHATHSAMH), a TakKe OINEepPUpPOBaTh TEPMHUHAMH U
MIPEACTABICHUSIMU B 00JIACTH KOHIIETITUN YCTOHIMBOTO PA3BUTHS,

- (OpMyIHpPOBATh M OIICHUBATh PUCKU W TOCIEACTBUSA, (POPMUPOBATH OIIBIT,
YMETh HaXOJUTh TTO3UTUBHOE B TIPOU3OIICIICH CUTYaIINN;

- OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBHE TapaHTUH ycriexa.
MertanpeamerHbie

1) 6a30BbIC IOTHYECKUE ICUCTBUS:

-BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(s1BICHMIN);

-yCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KIAacCU(UKAIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU TPOBOJMMOIO aHAIN3A;

-C  yY4eTOM TpPEJIOKEHHOW 3aJauyd  BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B pacCMAaTPUBACMBIX (haKTax, TAHHBIX M HAOIIOICHUSX;
-TIpeJIaraTh KpUTEPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH ¥ IPOTHBOPEYUHIA,
-BBISIBJIATH JAChUIINTHE MHGOPMAIMH, TaHHBIX, HEOOXOIUMBIX MJIsS PEIICHUS
TOCTaBJICHHOM 3aJ1auM;

-BBISIBJISITh TIPUYMHHO-CJICAICTBCHHBIC CBSI3M TIPU WM3YyUYCHWHM SBJICHUN U
IIPOLIECCOB;

-le7aTh  BBIBOJBI C  HCMOJB30BAHMEM JICTYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIFOUCHUM, YMO3AKITIOUCHUI M0 aHAJIOTUH, (POPMYyIUPOBATh THIIOTE3BI
0 B3aUMOCBSI3IX;

-CaMOCTOSITEILHO BBIOMpATh CrOco0 pemieHrs yuyeOHOU 3aaun (CpaBHUBATH
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HECKOJIbKO BApUAHTOB PEUICHUS, BHIOMPATh HaubOosIee MOAXOASIINNA C y4eTOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB);

2) 6a30BbIE UCCIIEIOBATENBCKUE JEHCTBUSA:

-OlLICHMBAaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(MOPMAIINH, MOTy4YEHHON
B XO/I€ UCCJIEI0BAHMS (SKCIIEPUMEHTA);

-CaMOCTOATEIBHO (POPMYIUPOBATH OOOOIIEHHUS M BHIBOJBI MO pPE3yJbTaTaMm
MIPOBEJIECHHOI0 HAOIIOEHUS, ONbITA, UCCIIEI0BAHNUS, BIAJIETh HHCTPYMEHTAMHU
OLICHKH JTOCTOBEPHOCTH MOJIYYCHHBIX BHIBOJAOB U 00OOIICHHUIA;
-IPOTHO3UPOBATH BO3MOXKHOE JaTbHEHIIIEE pa3BUTHE MPOLIECCOB, COOBITUHN U
WX TIOCJEACTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYyallUsX, BBIABUTAThH
MPENOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX;

3) pabota ¢ uapopmanuei:

-IIPUMEHATHh PA3JIMYHbIE METOJIbl, HHCTPYMEHTBI U 3alpOChl IIPU IOUCKE H
otOope MHPpOpPMALIUU UK JAHHBIX U3 UCTOYHUKOB C YUYETOM MPEIIOKEHHON
y4eOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPUEB;

-BBIOMpaTh, aHAJU3UPOBaTh, CHUCTEMATHU3UPOBATH M HWHTEPHPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM MPEICTABICHHUS,

-HaXOJUTh CXOJHBIE apryMEHThI (MOATBEPKAAIOIIME WIIA OIPOBEPraroIIne
OJIHY U TY K€ UJCI0, BEPCHUIO) B PA3IMUHBIX HH()OPMAIIMOHHBIX UICTOUHUKAX;
-CAMOCTOSITEIbHO ~ BbIOMpATh  ONTUMAJIbHYHO  (QOpMy  MpeACTaBICHUS
uH(pOpPMAIMU U WLTIOCTPUPOBATH PEIIAEMBbIE 331a4l HECIOKHBIMU CXEMaMH,
nuarpaMmMaMu, HTHOU rpadukoil 1 uX KOMOUHALIUSIMU;

-OLICHUBATh HAACKHOCTh HHQPOPMAIIUU 1O KPUTEPHUSIM, MPEITI0KECHHBIM
negaroruueckuM pabOTHUKOM WM CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;
-3(ppeKTUBHO 3alIOMHHATH U CUCTEMAaTU3UPOBATh HH(POPMALIHIO.

OBnaneHue yHugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUSHBIMU OetlCMEUAMU.
1) obmienue:

-BOCTIpUHUMATh U (HOPMYITUPOBATh CYXKJCHHUS, BBIpAXKATh OMOIUU B
COOTBETCTBHH C IEJISIMU U YCIIOBUSIMH OOIICHMUS;

-IIOHUMAaTh HaMEPEHUs APYTUX, NPOSIBISATH YBAXKUTEIBHOE OTHOIIEHUE K
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co0eceTHUKY U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKEHUS;

-B XOJl¢ nuanora W (WIM) JIUCKYCCUM 3aJaBaTb BOMPOCHI IO CYIIECTBY

o0cyX/1aeMoi TeMbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEILICHUE 3a/1auu

U TIOJIIEpKaHKe 01arokKenaTeIbHOCTH OOIICHMS;

-COIOCTABJIATh CBOM CYXKJICHUSI C CY>KJIEHUSIMU JPYTHMX YYaCTHUKOB JIUAJIOTa,

OoOHapyXUBaTh Pa3IUYNE U CXOACTBO MO3UIIHIA;

2) coBMECTHasl IeATEIbHOCTb:

-IIOHUMATh U WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHINBUIYATbHON

paboThl  TpPW  pPEMIEHWH  KOHKPETHOW  MpoOJieMbl,  OOOCHOBBLIBATH

HEOOXOAMMOCTh TMPUMEHCHHSI TPYMNMOBBIX (OPM B3aWMOJICHCTBHS TIpU

pEIIeHUY MTOCTABICHHOW 3a/1a4H;

-yMeTh 0000maTh MHEHHUS HECKOJIBKUX JIOACH, MPOSBISTH TOTOBHOCTH

PYKOBOJIUTb, BBITIOJIHITH MOPYYEHUS, TOAUUHSITHCS;

-OlICHUBAaTh Ka4eCTBO CBOEr0 BKJIaJia B OOIIMU MTPOAYKT MO KPUTEPHSM,

CaMOCTOSTENIbHO CHOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHS;

-CpaBHHMBATh PE3yJbTAaThl C HMCXOAHOW 3aJauedl W BKIAJ KaXKJIOro YJieHa

KOMaH/Ibl B JIOCTHXKEHUE PE3YJIbTATOB, pa3eisaTh chepy OTBETCTBEHHOCTU U

MPOSIBJISITH TOTOBHOCTD K MPEOCTABICHUIO OTYETa MEepe1 TPYIIIOH.
OBnazieHUE yYHUBEPCANbHBIMU Y4EOHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1) camoopranuzanusi:

-BBISIBJISITH TIPOOJIEMBI [Tl PEIICHUS B KU3HCHHBIX M YICOHBIX CHUTYAIHSX;

-OPUCHTUPOBATHCS B PA3JIMYHBIX  TMOJAXOJaX TMPUHATHS  PEIICHUH

(MHIUBUAyaAIbHOE, TPUHATHC PEIICHWS B TPYyMIeE, NPUHITHE PEUICHUN

TpYIIIOH);

-CaMOCTOSATEIHHO COCTABIIATh AJITOPUTM pEIICHUs 3a1auyd (WM €ro 4acTh),

BBIOMPATH CIIOCO0 perieHus yueOHOM 3aa4i ¢ YI€TOM UMEIOIIUXCS PECypCOB

U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh Ipe/jiaracMbie BapHAHTHI

pELICHUN;

-COCTaBIIATh TUTAH JACHCTBUN (IUIaH peaju3allii HAMEUYEHHOTO alropuTMa

perieHus1), KOpPEKTUPOBATh MPEIIOKECHHBIA aJTOPUTM C YYETOM TOJTyUCHHUS
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HOBBIX 3HaHHUM 00 M3y4yaeMOM OOBEKTE;

-JIeTIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

2) CaMOKOHTPOJIb:

-BJIaJIETh CIIOCOOAMU CAMOKOHTPOJIsI, CAMOMOTHBAIIMH U pedIieKcHu;

-JlaBaTh aJICKBATHYIO OLICHKY CUTYallUU W MIpeJiaraTh MiaH ee U3MEHEHUS;
-YIUTBIBaTh KOHTEKCT U MPEIBHUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTH
MpU pEIICHHH y4eOHOW 3amayu, aJanTHPOBATh PEIICHWE K MEHSIOUTUMCS
00CTOSTEIIECTBAM,;

-O0BSCHATh  TPUYUHBI  JOCTIKCHHSI  (HEIOCTM)KCHHSI)  pe3yJbTaTOB
JEATEILHOCTH, J1aBaTh OIICHKY NPHOOPETCHHOMY ONBITY, YMETh HaXOIWUTh
MMO3UTUBHOE B MPOM3OIIC/IIICH CUTYaIINH;

-BHOCHTHh KOPPEKTHBBI B JICSITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
U3MCHUBIIMXCS ~ CUTyallui,  YCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIHUX
TPYAHOCTEN;

-OlLIEHUBATh COOTBETCTBUE PE3YJbTaTa 1IN U YCIOBUAM;

3) SMOIMOHAILHBIN UHTEIJICKT:

-pa3iuyaTh, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMH SMOIUSMU M AMOIUSMU
APYTHX,

-BBISIBJISITH M AHAJTM3UPOBATH TPUIHHBI YMOITHIA;

4) npuHsATHE ce0s U APYTUX:

-0CO3HAHHO OTHOCHUTKCSA K JIPYTOMY YE€JIOBEKY, €T0 MHEHHIO;

-pU3HABATh CBOE MIPABO HA OMIMOKY M TaKOE e TPaBO JPYTroro;

-MIPUHUMATH C€0S U APYTHX, HE OCYXKIas;

-OTKPBITOCTh ce0e U IPYTHUM;

-0CO3HaBaTh HEBO3MOXXHOCTHh KOHTPOJIMPOBATH BCE BOKPYT.

IIpeameTHbIE

-yMEHUE MOJICINPOBAaTh peajbHbIC CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKHU;
COCTABJISITh BBIPAYKEHUSI, YPABHCHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHIO
3a/1aud, WCCIENAO0BAaTh MOCTPOSHHBIE MOJIETM C HCIIOJIh30BAaHHUEM armapara
anreOppl,  MHTEPNPETUPOBATh  TMOJYYEHHBIH  pe3ylbTaT;  CTPOUTH
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MaTE€MaTUYECKUE MOJIENIN C MTOMOIIbI0 T€OMETPUUYECKUX TOHITHI U BEJIUYUH,
pemiaTh  CBSI3AHHBIE C HHUMM  TPAaKTUYECKHE  3a/layd;  COCTaBJISTH
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTarT;
pemaTh IpUKIaJAHbIE 3a7a4d CPEJCTBAMU MAaTEeMaTHYECKOTO aHajiu3a, B TOM
YHCJIe COIMATbHO-3KOHOMUYECKOTO U (PU3UUECKOTO XapaKkTepa;

-YyMEHHE OINEpUpPOBATh MOHATHSIMU: CIAyYalHBIM  ONBIT  (CIy4YailHBINA
AKCIEPUMEHT), PJIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIM MCXOJ) CIy4alHOTO
OMbITa, CIy4yallHOE COOBITHE, BEPOSTHOCTH COOBITHS; yYMEHHE HaXOIUTh
BEPOSITHOCTA  CIy4alHbIX COOBITHM B ONbITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTapHBIMU  COOBITMSIMH;  YMEHHE  pelarb  3a4a4d  METOIOM
OpraHU30BAHHOIO Iepedopa M C HCIOJIB30BAHUEM MPAaBHIA YMHOXKECHHUS;
YMEHHUE OLEHUBATH BEPOSITHOCTU PEATBHBIX COOBITHM U ABJICHHUI, TOHUMATh
pOJIb  MPAKTUYECKH JIOCTOBEPHBIX M  MAJOBEPOATHBIX COOBITUH B
OKPYXKAIOIIEM MHUPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHMCEN U €0 POJIbI0 B MacCOBBIX
ABJICHUSX;

-BJIaJICHUE OCHOBHBIMU TOHATUSAMHU: HMH(pOpMaLUs, INepenaya, XpaHEHHE U
oOpaboTka wuH(OpMAIMK, aAITOPUTM, MOJENb, HU(POBON MPOAYKT U HX
UCIIOJIb30BAaHUE Ui PEIICHHUs] YYEOHBIX M MPAKTHUYECKUX 3a/]ad; YMEHUE
ONepUpoOBaTh EAMHUIIAMU U3MEPEHUSI HHPOPMALIMOHHOTO 00beMa U CKOPOCTH
nepenayu JaHHbIX;

-yMEHUE KOJUPOBATh U JIEKOJMPOBATh COOOUIEHUS MO 3a/laHHBIM IpaBUJIaM;
NOHMMAaHUE OCHOBHBIX MPUHLUIIOB KOAMPOBAaHUS HH(pOpMaUU pa3IMdHON
OPUPOABL: TEKCTOBOW (Ha yriayOJE€HHOM YPOBHE: B Pa3IMYHBIX KOJUPOBKAX),
rpaduueckoi, ayamo;

-BJIaJICHUE MOHATHUSIMM: BBICKA3bIBAHUE, JIOTMYECKAsl Olepanus, JIOTHYECKOe
BBIPAKEHUE; YMEHHUE 3aMMCBIBATH JIOTHYECKHUE BBIPAXKEHUS C UCIIOJIb30BAHUEM
OU3BIOHKIWK, KOHBIOHKIIMM W  OTPHUILAHUSA, ONPEIENISITh HCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUH, €CIIM U3BECTHBI 3HAYEHUSI UICTUHHOCTH BXOJSAIIUX B
HEr0 TMEpEeMEHHBIX, CTPOUTh TaOJUIbl HCTUHHOCTH JJISI JIOTHUECKHUX
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BBIPKEHUI; 3alUChIBATh JIOTMYECKUE BBIPAKEHHUS HA M3y4aeMOM  SI3bIKE
IPOrpaMMHUPOBAHMS;
-pa3BUTHE aAJTOPUTMHUYECKOTO MBIIUICHUS KaK HE0OXOJUMOI0 YCJIOBHS
npoeccHoHanbHON NIeATeTbHOCTH B COBPEMEHHOM OOIIECTBE; MOHUMAaHUE
CYIIIHOCTH QJITOPUTMA U €r0 CBOUCTB;
-C0O3/1aBaTh M OTJIAKHUBATh MIPOTPAaMMBI Ha sI3bIKE TIporpammupoBanus Python,
peaM3yIoNue HECIOXKHBIC AJITOPUTMBI OOPaOOTKH YHCIIOBBIX JaHHBIX C
WCIIOJIb30BAaHWEM TIIMKJIOB W BETBJICHHWM; yMeHWE pa3OuBaTh 3alayd Ha
MoA3a7a4d, WCIOJIb30BaTh KOHCTAaHTHI, TICPEMEHHBIC H  BBIPAKCHUS
Pa3TMYHBIX THIIOB (YHMCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX );
-BJIaJICHUEC YMEHUSIMH W HaBBIKAMH WCIIOJIB30BAaHUS WH()OPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM 11 TIOMCKAa, XpaHEHUs, oO0paboTku u
nepeiayy U aHaJIu3a pa3IMuHbIX BUIOB HH(OpMAIUY;
-yMEHHE BBIOMpaTh CHOCOO WPEICTABIICHUS JIaHHBIX B COOTBETCTBUHU C
MOCTABJICHHOM 3ajadeil (TaOiuIlpl, CXeMbl, Tpaduku, aUarpammsbi) C
UCIOJIb30BAHUEM COOTBETCTBYIOUIUX MPOTrPAMMHBIX CPEJCTB 00pabOTKU
JTAHHBIX;
-yMEHHUE UCTOIB30BaTh KOMITBIOTEPHO-MAaTEMaTUYECKUE MOJICTH JIJIsl aHAIN3a
00BEKTOB U MPOLIECCOB: (GOPMYJIHUPOBATH 11€JIb MOACTUPOBAHUS, BBITIOIHATH
aHAJIM3 PEe3ylbTaTOB, TOJYYCHHBIX B XOJE MOJICTUPOBAHMS;, OIICHUBATH
aJICKBaTHOCTh ~ MOJIEJIM  MOJCIUPYEeMOMY OOBEKTy WIM  TPOIECCY;
MIPEICTABIIATh PE3YIbTaThl MOACITUPOBAHUS B HATJISITHOM BHIC;
-cOpMUPOBAHHOCTh ~ MpEACTaBICHHA O cdepax MNpodecCHOHATBHON
NEATETbHOCTH, CBS3aHHBIX C HWH(POPMATUKOW, MPOTPAMMHUPOBAHHEM U
COBPEMEHHBIMH ~ HH(POPMAIIMOHHO-KOMMYHHKAIIUOHHBIMH ~ TEXHOJIOTHUSMU,
OCHOBAaHHBIMH Ha JOCTHMKEHUAX Hayku u [T-orpaciu;

0J151 NPOOBUHYMO20 YPOBHAL:
-yMEHHUE OTIepUPOBATh MOHATHSAMU: Tpad, CBI3HBIN Tpad, nepeBo, UK, rpad
Ha TUIOCKOCTH; YMEHHE 3aJlaBaTh M ONUCHIBaTH Tpadbl pa3THMYHBIMU
crioco0aMu; UCIOJIh30BaTh Tpadbl IPH pENICHUH 33714,
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-yMEHHE CBOOOJHO ONEpPUPOBATH MOHATUSAMU: CIYYalHbIN ONBIT (CIy4YalHbINA
SKCIIEPUMEHT), AJIEMEHTAapHOE CIydailHOe COOBITHE (2JIEMEHTAPHBIA HCXON)
OIbITa, CIIy4allHOE COOBITHE, YAaCTOTa U BEPOATHOCTH CIy4allHOTO COOBITHS,
yCIIOBHAasi BEPOATHOCTb, HE3aBUCUMbBIE COOBITHS, JIEPEBO  CIIy4allHOIO
AKCIIEPUMEHTA; YMEHHUE HAXOJIWUTh BEPOSTHOCTU COOBITUM B ONBITAX C
PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; 3HAKOMCTBO C POJIBIO
MaJOBEPOSTHBIX M MPAKTHUYECKHU JIOCTOBEPHBIX COOBITHI B MPHUPOAHBIX H
COLIMATIbHBIX SIBICHUSAX; YMEHHUE OIEHUBAaTh BEPOSTHOCTU COOBITUH W
ABIICHUH B TMpPUPOJE U OOIIECTBE; yMEHHE BBINOJHATH OINEPAlUd HaJ
CIIy9aiiHBIMH COOBITHSIMH, HAXOJAWTHh BEPOATHOCTU COOBITHH, B TOM UHUCIE C
npuMeHeHueM (opmya U rpaduyeckux cxem (aumarpamm Oinepa, rpados);
YMEHHE MPUBOJAUTH MPUMEPHI CITYYaHBIX BEIMYUH U HAXOIUTh UX YHCIOBBIC
XapaKTePUCTUKH; 3HAKOMCTBO C IMOHATHEM MaTE€MaTHYECKOIO OKHUIaHUS
CJly4aiiHON BEJIMYMHBI; MPEACTABICHUE O 3aKOHE OOJBIIMX YUCENI U O POJIH
3aKOHa OOJIBIINX YKCEN B IPUPOJAE U B COLIUATIBHBIX SIBICHUSX;

-CBOOOJTHOE BJAQ/ICHUE OCHOBHBIMU TOHATUSAMHU: HHpOpMaIMs, Meperaya,
XpaHeHue U 00paboTka MHGOpPMaLUH, ANTOPUTM, MOJIEIb, MOJIETUPOBAHUE U
UX UCMOJb30BaHUE Ui PELICHUS YYEOHBIX M MPAKTHUUECKUX 3a/lay; YMEHHE
CBOOOJHO ONEPUPOBATH €AMHUIAMU M3MEpEHUs: MH(HOPMAIIMOHHOTO 00beMa
¥ CKOPOCTH TIepeladnl JaHHBIX;

-yMEHHE KOJAUPOBATh M JEKOJUPOBATH COOOIICHHUS MO 3aJaHHBIM MPaBUIIAM;
MOHMMAaHHE OCHOBHBIX MPUHIIUIIOB KOIUPOBAHUS HHPOPMAIMH Pa3THIHON
IPUPOJIBI: YUCIOBOM, TEKCTOBOM (B Pa3IMYHBIX COBPEMEHHBIX KOJUPOBKAX),
rpadguyeckoil (B paCTpOBOM U BEKTOPHOM MPECTABICHUN), AYIH1O;
-cBOOOZIHOE  ONEpUPOBAHUE TMOHATHUSMH: BBICKa3bIBaHUE, JIOTHMUYECKas
orepaius, JOrMYECKOe BBIPAKEHUE; YMEHHE 3alMChbIBaTh JIOTUYECKHUE
BBIP@XEHHUSI C HCIIOJIb30BAHUEM JM3bIOHKIUHN, KOHBIOHKIUH, OTPUIAHUS,
UMIUIMKAIlMM W 3KBUBAJICHTHOCTH, ONPEIENSITh HMCTUHHOCTH JIOTUYECKUX
BBIPQXECHHUM, €CIM HM3BECTHHl 3HAUYEHUS HCTUHHOCTU BXOJSUIMX B HETO
NEPEMEHHBIX, CTPOUTh TAOJIMIIBI UICTUHHOCTH JUIsl JIOTHYECKUX BBIPAKEHUM,
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BOCCTAHABJIMBATh JIOTUYECKUE BBIPDAXKEHUS MO TaOJMIEe HCTUHHOCTH,
3alUCBIBaTh  JIOTUYECKHE  BBIPAXKEHUS  HA  M3y4aeMOM  SI3BIKE
IPOrpaMMHUPOBAHHS;

-BJIaJICHUE TEPMHUHOJIOTHEN, CBSA3aHHOMN ¢ rpadamu (BeplinHa, pedpo, MyTh,
JUIMHA pedpa U MyTH) U AEepeBbIMU (KOPEHb, JIUCT, BBICOTA JIEpPEBA); YMEHHUE
WCIIONIb30BaTh Tpadbl W JEpeBbsl A MOACIUPOBAHUS CHUCTEM CETEBOU H
MEpaApXUYECKON CTPYKTYPhI; YMEHUE HAXOAUTh KpAaTYauIIni ITyTh B 3aJaHHOU
rpade;

-HaJTM4ie Pa3BUTOTO AaJTOPUTMHUYECKOTO MBIIUICHUS KaK HEOO0XOIUMOro
yCIIOBUA MPO(PECCUOHAIIBHON JESITEIbHOCTH B COBPEMEHHOM OOILECTBE;
CBOOOJTHOE  OINEPUPOBAHHME TOHATUAMH  «UCHOJHUTEIbY», «AJITOPUTM,
«MpOrpaMMay, MIOHUMAHKUE PA3HUIIBI MEXAY YINOTPEOJIEHUEM 3TUX TEPMUHOB
B OOBIICHHOW peun U B UH(POPMATUKE; YMEHHE BbIOMpATh IMOAXOISALINMA
QITOPUTM JUJISl PELLICHUS 3a/1a4u;

-yMEHHUE COCTaBJIATH MPOTrpaMMbl AJI PELIEHUS THIOBBIX 3a/1ad 00paboTKU
MacCHBOB JaHHBIX: YMCJIOBBIX MAacCCHUBOB, MAaTpHUll, CTPOK (Apyrux
KOJUIEKLMI); YMEHHE 3aluChiBaTh IPOCThIE AITOPUTMBI  COPTUPOBKH
MAacCHUBOB Ha M3y4aeMOM S3bIKE IPOrPAMMHUPOBAHMS; YMEHUE HCIIOJIB30BATH
IPOCThIE MPUEMBI JTUHAMUYECKOTO MPOrpaMMHUPOBaHUs, OMHAPHOTO MOMUCKA,
COCTAaBJISITh M PEAJTM30BbIBATh HECIIOKHBIE PEKYPCUBHbBIE aITOPUTMBI;
-cBOOOJHOE  BIAJEHUE  YMEHHMSIMM M  HaBbIKAMU  HMCIOJIb30BaHUS
UH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUWA MJId IOMCKA,
XpaHeHHs, OO0paOOTKM W TMepeJayd M aHalid3a pPa3IMYHbIX BHUJIOB
uH(popmaIuu;

-yMEHUE BBIOMpaTh CHOCOO MPEACTABICHUS [AHHBIX B COOTBETCTBUHU C
NOCTaBJICHHOW 3ajaued (TabnMibl, CXeMmbl, TpaQuKu, IUarpaMmbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEACTB 00pabOTKU
JaHHBIX; YyMEHHE (OpMaIU30BaTh U CTPYKTYPUPOBaTh HH(POPMAIHIO,
UCIIOJIb30BaTh  DJIEKTPOHHBIC TAOMUIBI JJIi  0OpaOOTKM, aHaiIM3a U
BH3YaJIM3ALMH YHACIOBBIX JAaHHBIX;
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-yMEHHE  KJIaccu(UUUpOBaThb OCHOBHBIE  33/Jauyd  aHalu3a  JaHHBIX
(mporHo3upoBaHue, KiIacCU(PUKALUs, KIACTEpU3alUs, aHaJIU3 OTKIOHEHUH);
INOHMMAaTh TOCJIEI0BAaTEIIbHOCTh PEIICHUs 3aJad aHajlu3a JaHHBIX: CcOOp
NEPBUYHBIX JAaHHBIX, OYMCTKA MU OIIEHKAa KayecTBa JaHHBIX, BBIOOp W/MiH
IOCTPOEHUE MOJENH, NpPeoOpa3OBaHUE JAHHBIX, BU3YyalIM3alUsl JaHHbIX,
MHTEPIIPETALNS PE3YIbTATOB;
-copMHpPOBAaHHOCTD  TMpEACTaBIEHUN o0 cdepax mpodeccrnoHaTbHOMI
JESTeNIbHOCTH, CBSI3aHHBIX C WH(GOPMATUKOW, MPOTPAMMHUPOBAHHEM U
COBPEMEHHBIMH  WH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIMH ~ TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH HA TOCTWKEHUIX Hayku U IT-orpacnu;

B pesynprare ocBoeHusi mporpamMmbl «ICKyCCTBEHHBI HWHTEIUIEKT H
MaIIMHHOE 00yUYEHHUE» YUCHUK JOJIKEH:

umMemsv npedcmasienue:
-0 BO3MOXXHOCTSIX TEXHOJIOTMM HCKYCCTBEHHOI'O WHTEJUIEKTa W alropuTMax
MAIIMHHOTO O0y4YEeHUS;
-0 HOMEHKJIAType MPOrpaMMHBIX CPEJCTB U MHCTPYMEHTaX MaTeMaTUYECKOrO
anmapara JJisl pelIeHHs] KOHKPETHBIX 3aJ]ad UCKYCCTBEHHOI'O MHTEIJIEKTA;
-0 COBPEMEHHBIX OTpaciixX U MNPOPeccHusX, MCIONb3YIOIMNUX TEXHOJIOTHH
MCKYCCTBEHHOT'O MHTEIIJICKTA M allTOPUTMBI MAIIMHHOTO O0YYCHHS,;

ymemy:
-IPUMEHATh ~ MHCTPYMEHTHI ~ MAaTEeMAaTHMYeCKOTO  ammapata W s3bIKa
nporpammupoBanus Python s ananmusa naHHbIX;
-MCMOJIb30BATh OMONIMOTEKH 7151 0OpaObOTKH U BU3yallU3al[ui JAHHbIX;
-BBIOMpATh, 00y4JaTh M TECTUPOBATH MOJIETTH HCKYCCTBEHHOTO MHTEIUICKTA IS
penieHus 3a1a4y MalllMHHOro 00y4yeHus Ha Python;
-CTpOUTh HEGUPOHHBIE CETH B OHONHOTEKE IS pCEIICHHMS  3am1ad
KOMIIBIOTEPHOT'O 3pEHMUS;
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KAJIEHI[APHO—TEMATI/I‘IECKI/Iﬁ IIVIAH
T10 JIOTIOJIHUTELHOM 0011Ie00pa3oBaTeIbHOM 00I1Iepa3BUBAIOIIEH MPOrpaMme

«VICKyCCTBEHHBIN MHTEIICKT U MAallTHHHOE 00yUYCHUE)»
Ha 2024-2025 yueOHbIi rO1

Jlara
Ne | npoBenen KosmnuyecrBo dopma ®opma
Tema 3aHATUA IHpumeyanue
n/n ust 4acoB 3aHATHS KOHTPOJIsI
3aHATHS
Monyas |. BBeieHre B TEXHOJIOTHI0 HCKYCCTBEHHOT0 HHTELJIEKTA U OCHOBBI MporpamMmMupoBanus Ha Python
3HaKOMCTBO ¢ TexHosoruein NN 2 Vuebnoe
1. Tecm, onpoc
3aunamue
3HakoMCcTBO ¢ podeccusmu B NN Vuebnoe
2. 2 Tecm, onpoc
3aHamue
BBenenue B sS13bIK TPOrpaMMUPOBAHUS 7
aKkmuieckas
3. Python. Cpena pa3pabotku Jupyter Lab. 2 P 5 Habnooenue
aboma
HuctpulOytuB Anaconda P
BBenenue B 361K TPOrpaMMHUPOBAHUS
Vuebnoe
4, Python. Tlepemennsie. Opranuzarus 2 Tecm, onpoc
3aunamue
uasnora
BBenenue B s3bIK TPOrPAMMHUPOBAHUS Ilpakmuueckasn
S. 2 Habnwoenue
Python. Opranuzanus nquanora paboma
BBeneHMe B 361K TPOrpaMMHUPOBAHUS
Vyebnoe
6. Python. OcHOBHBIE CHHTaKCHUECKUE 2 Tecm, onpoc
3anamue

CAWHUIIBI 1 KOHCTPYKIHUH
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BBG,Z[CHI/IC B A3BIK IIPOIrpaMMHPOBAHUA

Ilpakmuueckas

7. L. 2 Habnrooenue
Python. JIuHelHbIH anropuTm paboma
3 BBeznenue B s13bIK MPOrpaMMUPOBaHUS 5 llpakmuueckas Habmodenue
' Python. YcnoBuslit anroputm paboma
9 BBenenue B sS3bIK IPOrpaMMUPOBAHUS 5 Ipaxmuueckas Hubnodenue
' Python. Kackanuslii ycrioBHBIH oniepaTop paboma
Mopyas Il. Co3nanue aJiropuTMoB HCKYCCTBEHHOT0 MHTe/IeKTa Ha Python
10 Crpoku u uukibsl. Tun string v onepanuu 5 Vyebnoe Teem, onpoc
HaJ CTpOKaMH 3ausamue ’
11 Crpoxku u mukiel. Luki ¢ mapamerpom u 5 Vuebnoe Tecm, onpoc
YCIIOBUEM 3aunamue
12 Eingz?;t(bym(unn, daiinbl. TUbI TaHHBIX 5 i;f;zz Tecm, onpoc
13. Cnucku, pyHkuuu, ¢aiiasl. Onepanuu co 5 IIpaxmuueckas Habnodenue
CIIUCKaMU paboma
Cnucku, GpyHKUMHU, (HanbI. Vuebnoe
14. [Tonb3oBarenbckue GyHKIUU 2 3auamue Tecm, onpoc
Crnucku, pyHkiuu, daiasl. Bo3spaimenue
15. JIOTUYECKUX KOHCTAHT B 3aBUCHMOCTHU OT 2 lparmirieckas Habnooenue
paboma
yCIIOBUS
Cnucku, pyHkuuu, ¢painasl. OOHOBIEHHUE IIpaxmuueckas
6. byHKUIMK TpeoOpa3oBaHUs CTPOKU 2 paboma Hatmooenue
17 Crucku, pyHkimu, ¢panasl. OOHOBICHHUE 9 IIpaxmuueckas Habnodenue
' dbyHKIIMK TpeoOpa3oBaHUs CTPOKU paboma
18 OCHOBBI 00OBEKTHO-OPUEHTUPOBAHHOTO 5 Vyebnoe Tecm, onpoc
' nporpammupoBanust. Kiaccel 1 00BEKTHI 3ansmue ’
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OOII. KoHCTpyKTOpBI

Vyebnoe

19. Tecm, onpoc
3anamue
OOII. MeToasl Vyebnoe
20. Tecm, onpoc
3anamue
OOLI. Ileperpy3ska onepaTopon Ilpakmuueckas
21. perpy patop P Habnwooenue
paboma
OOII. Co3nanue xi1acca Heiipon IIpakmuueckas
22. P P Habnwooenue
paboma
MaTteMaTH4ecKne OCHOBBI HCKYCCTBEHHOTO Vyeonoe
23. Tecm, onpoc
WHTEJUIeKTa. BEKTOPHI 1 MaTPHIIBI sanamue
MaTteMaTH4ecKne OCHOBBI HCKYCCTBEHHOTO
IIpaxmuueckas
24. HMHTEJUIEKTA. BIuucieHne KoopJauHat Habnwooenue
paboma
BEKTOPOB
MaremaTudeckre OCHOBBI HICKYCCTBEHHOTO
Ilpakmuueckas
25. uHTeiekTa. Haxoxnenue yria Mexay Habnwooenue
paboma
BEKTOpaMHU
MaTteMaTn4ecKkne OCHOBBI HCKYCCTBEHHOTO
lIpaxmuueckas
26. uHTelekTa. Haxoxnenue BeKkTopa, 5 Habnooenue
paboma
YIOBJIETBOPSIOINIECTO YCIOBUIO
MaremaTu4yeckre OCHOBBI HCKYCCTBEHHOTO
Ilpakmuueckasn
217, UHTEJIeKTa. Beiuncnenue npousBeaeHUs Habnwooenue
paboma
MaTpPHI]
MarteMaTH4eCKHE OCHOBBI HCKYCCTBEHHOT'O Ilpaxmuueckas
28. Y P Habnwooenue
WHTEIICKTa. BhIurcieHne pa3HUIbl MATPHIT paboma
MareMaTnyeckre OCHOBBI HCKYCCTBEHHOTO Yuebnoe
29. Tecm, onpoc
HMHTEIIEKTa. Teopus BEpOITHOCTH 3anamue
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MaremMaTH4eCKrue OCHOBBI HCKYCCTBCHHOTI'O

Ilpakmuueckas
30. MHTEJUIEKTa. 3aa4M 110 TEOPUHU P Habnwooenue
paboma
BEPOSITHOCTH
MaTeMaTn4yecKkne OCHOBBI HCKYCCTBEHHOTO Vyebnoe
31. Tecm, onpoc
WHTEeIeKTa. MaTtemMaTuueckasi CTaTUCTUKA 3anamue
MatemMaTnyeckue OCHOBBI HCKYCCTBEHHOTO
IIpaxmuueckas
32. MHTEJUICKTA. 3a/1a4yd 110 TEOPUHU Habnwooenue
paboma
BEPOSTHOCTH
bubnuorexa Numpy st 00paboTku Vuebnoe
33. Tecm, onpoc
YHUCJIOBBIX MaCCHBOB 3aunamue
bubnmuorexa Numpy. O6paboTtka Ilpaxmuueckasn
34, by. 0P P Habnooenue
OJIHOMEPHBIX MAaCCHUBOB paboma
bubmmoreka Numpy. O6paboTtka lIpaxmuueckas
35. 24 P P Habnwoenue
ABYMCPHBIX MaCCHBOB pa6oma
bubmuoreka Numpy. Ilonb3oBarenbckas Ipaxmuueckas
36. QyHKIMA Uit 00pabOTKH  OJHOMEPHBIX SGoma Habmooenue
MacCCHBOB P
bubnuorexa Numpy u nuHelinas anreopa. Vyebnoe
37. Tecm, onpoc
3anamue
bubnmuorexka Numpy u JuHelHas anredpa. IIpaxmuueckas
38. 3 - Habnwoenue
ajada JUHEHHOUN perpeccuu paboma
Marpuunoe HpOI/ISBe)IGHI/Ieu, Ipaxmuueckas
39. TPAHCIIOHUPOBAHMUE, BBIYMCIIEHHE OOPAaTHOM patoma Habmiooenue

MaTpPULIbI
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bubmmorexu Pandas, Mapltlolib n Seaborn. Vuebnoe
40. AHanu3 JaHHBIX O Maccakupax TUTaHUKa 2 Tecm, onpoc
o 3anamue
(maracet Titanik)
AHanu3 JaHHBIX O Maccakupax TUTaHUKa llpakmuueckas
41. o 2 Hab6nwooenue
(maracer Titanik) paboma
Busyanuzamuss JaHHBIX O  TacCcaXxupax IIpaxmuueckast
42. J o P 2 P Hab6nooenue
Turanuka (gatacet Titanik) paboma
Moayas |11. MamuHHoe 00yyeHHe KaK MeTO/10JI0THsI HCKYCCTBEHHOI0 MHTEJLJIeKTa
Beenenne B mammHHOe 00yuenue (MO). Vyebnoe
43. 2 Tecm, onpoc
Perpeccus u knaccudukanms 3ansmue
Perpeccus u kinaccudukamms lIpaxmuueckas
44, P ¢ 2 P Habnooenue
paboma
[Naiinnaitn MalIMHHOTO O0yUYeHUS Ilpaxmuueckasn
45, 4 2 P Habnwoenue
paboma
[Toctpoenne wmopemn MO  meToaom Ilpaxkmuueckasn
46. 5 . N 2 Habnwoenue
JIMKaANIIINUX COCEACU pa6oma
47 N3mepenne kauectBa wmoxemun MO ¢ 5 IIpaxmuueckas Habniod
. abnooenue
IMOMOIIBIO KPOCC-BaAJIN QNN pa6oma
HOCTp(zeHI/Ie Mozen MO METO/I0M Ipaxmuueckas
48. ONVOKaHIIMX COocelel W U3MEpeHHe e 2 SGoma Habmiooenue
KaueCTBa C MOMOIIBIO KPOCC-BAIUIAIIAN P
49 MeTpukyn MalIMHHOTO OOy4YeHHs: B 3ajade 5 Yuebnoe T
: ecm, onpoc
perpeccuu, B 3a7a4e Kiaccuukanmu 3anamue P
Peanuzanus kiacca JMHEHMHON pErpeccuu IIpakmuueckas
50. perp 2 P Habnwoenue
paboma
MaremMaTtnyeckue  OCHOBBI  MAIIMHHOTO
5l. 2 Vuebnoe Tecm, onpoc
oOyuennsi. DyHKIIMA MaTEMaTUYECKOTO
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aHam3a 3auamue
Marematuueckie  OCHOBBI ~ MAITMHHOTO Ipaxmuueckas
52. oOyueHusi. DyHKIIMM MaTEeMaTHYECKOTO 2 sboma Habniooenue
aHaJlM3a: yucyio Disepa, SKCIOHEHTa P
MaremaTHyeckie  OCHOBBI ~ MAIIMHHOTO Ipaxmuyeckas
53. oOyueHusi. DyHKIMHM MaTEMaTHUYECKOTO 2 dboma Habnwooenue
aHayu3a: Jorapu@m, CBONCTBA QYHKITHIMA P
MaremaTHyeckie  OCHOBBI ~ MAIIMHHOTO Vuebnoe
54, 2 Tecm, onpoc
06quHI/IH. HpOI/I?)BOI[Ha}I 3aHImue
MaremaTnueckie  OCHOBBI  MAITMHHOTO Ipaxmuuecxas
55. N 2 Habnooenue
oOyueHus. Beraucienne mpon3BoIHON paboma
MaremMaTHyeckie  OCHOBBI ~ MAIIMHHOTO Ilpaxmuueckas
56. 2 Habnooenue
oOyueHus. ['paiueHTHAs ONITUMU3AIINS paboma
AJNTOPUTM TPaTUCHTHOTO CITyCKa Ipaxmuuecxas
57. 2 Habnooenue
paboma
Anroputmsl perpeccuu B 3agauax MO Vyebnoe
58. 2 Tecm, onpoc
3auamue
Jloructuueckas perpeccus Ipaxmuueckas
59. 2 Habnwooenue
paboma
Pemaroiue nepeBbs Vyebnoe
60. 2 Tecm, onpoc
3auamue
Kommo3uiuu aaroputMoB Ipaxmuueckas
61. 2 Habnwooenue
paboma
[Naiinnaiin BeIOOpa MoJIEeIn Ilpakmuueckasn
62. 2 Habnwooenue
paboma

MoayJsb |V. HelipoHHbIe ceTH M KOMIIBIOTEPHOE 3PeHNe
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Beenenue B HelipoHHbIE ceTh. Heupocerb

Vyebnoe

63. Tecm, onpoc
TS 3a/1a9d Ki1acCU(DUKAIUH 3ansmue
[TocTpoeHne HEWpPOHHBIX ceTell. BBeneHue Vuebnoe
64. Tecm, onpoc
B 6I/I6J'II/IOTeKy PytOI'Ch. 3aHasmue
OOyuyeHue HEMPOHHBIX CeTe B OMOIMOTEKE IIpakmuueckas
65. pvTorch Habmooenue
ylorc paboma
Peryngpuszaius B HEUPOHHBIX CETIX Vyebnoe
66. yp P Tecm, onpoc
3aHAmue
[locTpoenue KOHBeElepa o0y4eHUs IIpaxmuueckas
67. . . Habnwooenue
HelipoceTel ¢ ucnoas3oBanueMm PyTorch paboma
TexHonoruss  KOMIBIOTEPHOTO  3PEHUSL. Vuebnoe
68. . . Tecm, onpoc
CBEpTOUHBIE HEUPOHHBIE CETU 3anamue
Pabora ¢ pgaraceramu H300pakeHUI B Ipaxmuueckas
69. PyTorch, moctpoenue kiacca CBEpTOYHOU dboma Habniooenue
HEUPOCETH P
[TocTopeHHUE AapXUTEKTYpPhl CBEPTOYHBIX Vuebnoe
70. 9 o : Tecm, onpoc
HelpoHHbIX cetel. Transfer Learning 3anamue
JlooOyueHue HelpoceTn IS IIpakmuueckas
71. 1 P P Hab6nwooenue
KJ1IacCU(UKAIIUA KapTUHOK paboma
Knaccudukanms N300paKeHUM Ha Ilpakmuueckasn
72. P P P Hab6nwooenue
IIPAKTHUKC pa60ma
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