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IMACIIOPT PABOYEN IMPOT'PAMMBI

YpoBeHb NporpamMmbl

Cpennee obriee oOpa3zoBaHue

Kaaccnl

8-9

Oo0pa3oBaTenbHas 00J1aCcTh

TexHuueckue HAaYKH

HaumenoBanue Kypca

«VICKyCCTBEHHBIN UHTEIIEKT

KoanuyecTBO 4acoB B Heae 110

8 kimacc-1 gac

9 ximacc — 1 gac

Kouu4yecTBO yacoB B roja

& kimacc-34 yaca
9 kimacc — 34 gaca

KoauyecTBO 4aCOB 32

YPOBEeHb peajiu3anuu

68 acos

Cpok peanuzauuu

2 yueOHBIX roja

PabGouasi nporpamma
COCTaBJICHA B COOTBETCTBHH C

TPpeOOBAHUAMU

d1oC 000

HanpasJ/ieHue BHEYpOUYHO

HEATECJIbHOCTH

B/l mo ¢popMupoBanuto pyHKIIMOHAIBHON
IPaMOTHOCTH; MPOEKTHAS U

ucciacaoBarciibCKkad ACATCIIbHOCTD

dopMa OpraHu3anuu

BHEYPOYHOM AeATeILHOCTH

Hayunoe oO1ectBo

PabGouyasi nporpamma
COCTaBJICHA HA OCHOBE

NPOrpaMMslI

Komannpl »kcneproB biarorBopuTenbHOro

®onma CoOepbanka «Bkmam B Oymymee»

«MCKyCCTBEHHBIN  WHTEUIGKT» H B
COOTBETCTBUU c TpeOOBAHUSIMU
denepanbHOTO roCyJIapCTBEHHOTO
00pa30BaTeNpHOTO  CTaHAApTa  CPEAHETO

oOmiero ob6pa3oBaHusi Ha OCHOBE aBTOPCKOM

yueOHOM mporpammbl  Scuunkoro JI.H.

«VICKyCCTBEHHBIM UHTEIUIEKTY.




Paznean 1. IlosicHUTeIbHAS 3alIMCKA K IPOrPaMMe BHEYPOYHOI

HACATCIBbHOCTH ((I/ICKyCCTBeHHLIﬁ HHTCIJICKT»

IIporpamma BHEYPOUYHOHU JEATEeIIbHOCTU TEXHUYECKON HaIIPaBICHHOCTH
«HMckyccTBeHHBINH HHTEIUIEKT» (nanee - [Iporpamma) HampasieHa Ha (GOPMUPOBAHHUE U Pa3BUTHE
y oO0yuaromuxcs IMpeacTaBlIeHUs] 00 HMCKYCCTBEHHOM MHTEIUIEKTE, NMPHUHIUIAX €ro padoThl,
NEepCIEeKTHBAaX Pa3BUTHUS, a Takxke mpodeccusimu B obmactu Data Science W MCKYCCTBEHHOTO
uHTeuiekta. OOydwaschb 1O TporpaMme, ydalidecss CMOTYT OBJaJeTh HEO0OXOAWMBIMU
IU(PPOBBIMU KOMITETEHLIUSIMHU, BOCTPEOOBAaHHBIMU B YCIOBUAX LIU(PPOBOI SKOHOMUKHU.

JlaHHas nporpamma pa3paboTaHa ¢ yYETOM MHTEPECOB KOHKPETHOH LIeJIeBOM ayUTOpUn
U TpeAcTaBiIsieT coOoi Habop ydeOHBIX pa3/enoB HEOOXOAMMBIX JJsi OCHOBHOTO H
IPOJIBUHYTOTO YPOBHSI OBJaJeHHs 3HaHUSAMH B obOnmactu Data Science M HMCKyCCTBEHHOTO
UHTEJUIEKTA.

IIporpamma nMeeT NPaKTUKO-OPUEHTUPOBAHHBIN U MPOGOPUEHTALMOHHBIN XapaKTep Tak
KaKk HampaBlieHa Ha 3HAKOMCTBO YYalIMXCS C TEPCIEeKTUBHBIMA M BOCTPEOOBaHHBIMHU
npodeccusimu B chepe 00paboTKH GONBIINX JAHHBIX HHTEIIEKTYaIbHBIMH CUCTEMaMH.

Vcnonb3oBanue B 00pa30BaTEIbHOM IIPOLECCE MATEPUATIOB MOBBIILIEHHOHN CIIOKHOCTH 110
TEMAaTUKEe MCKYCCTBEHHOTO HWHTE/UIEKTa M MAIIMHHOIO OOYyYeHHUs T[03BOJIUT YUUTEIIO
00eCTeynTh JOCTYN YyYalluXcs K CIOXHBIM, Y3KOCIEIHATU3UPOBAHHBIM M HETPUBHAIBHBIM
paszenaM mporpaMMBbl, TPEAONIAraloIIuM YTIyOJIeHHOE M3YYEeHUE CONEPKaHHs MPOTPaMMBI U
JOCTYIl K OKOJO NpOQecCHOHAIbHBIM M NPOPEeCcCHOHANIbHBIM 3HAaHUSIM B  paMKax
coJiepKaTeIbHO-TEMaTUYECKOTO HalpaBJIeHUs IIPOTrPAMMBI.

JlonosHUTENbHAS o0uieoOpa3oBareabHast (o6mepa3BuBaroasi) nporpamma
«McKyCCTBEHHBI MHTEIUIEKT» pa3padoTaHa B COOTBETCTBUU CO CIIEAYIOUIMMH HOPMATHBHO-
NIPaBOBBIMHU aKTaMHU:

- ®enepanbHblil 3akoH oT 29 nekabps 2012 r. Ne 273-d3 «O6 obpa3oBaHUM B
Poccuiickoi denepanumny».

- ®enepanbhbiil 3akoH Poccuiickoit ®enepaunn ot 14.07. 2022 Ne 295-®03 «O
BHeceHHHN m3MeHeHuil B DenepanbHbiii 3akoH «O0 o6pazoBanuu B Poccuiickoit deneparumny,
Konnenmus pas3Butusi JOMONHUTENBHOTO oOpasoBaHus neredt no 2030 roma (pacmopspkeHHE
[TpaButensctBa PO ot 31 mapta 2022 r. N 678-p).

- [Topsimok TpUMEHEHUS] OPTaHU3ALUSIMH, OCYIIECTBISIONIMMU 00pa30BaTENIbHYIO
NeSITeTTHHOCTD, DJIEKTPOHHOTO OOYYEeHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH TIPH
peanu3anuy o0pa3zoBaTeIbHBIX MporpaMM (Mpukaz MunucrtepcTsa oopazoBanus 1 Hayku PO or
23.08.2017 r. Ne 816).

- [Topsimok opraHu3alMd M OCYIIECTBIEHHS] 00pa30BaTEIbHON AESITEIBHOCTU IO



JOTIOTHUTEIBLHBIM 00111e00pa30oBaTeNbHBIM Mporpammam (mpuka3 MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 27 uronst 2022 Ne 629).

- [Topsimok OpraHu3alMKi U OCYIIECTBICHHSI 00pa30BaTEIbHON ACSITEILHOCTH TPH
ceTeBoil (hopme peanuzanuu 0O0pa3oBaTENbHBIX MporpamMm (Mpuka3 MUHUCTEpCTBa HAyKU U
BBICIIETO OOpa3oBaHus P® m MunucrepctBa mpocsenieHus P® or 5 asrycra 2020 r. Ne
882/391).

- [Tpodeccuonanbubiii crangapt «llegaror JONOJHUTEIBHOTO 00Pa30BaHUS JIETEH
U B3pOCIBIX» (YTBEpXKAEH mpukazoM MunuctepctBa Tpyna Poccun ot 22 centsiops 2021r. Ne 6
652hH).

- Meroanueckue  pEeKOMEHJALUM 10  MPOCKTUPOBAHUIO  JIOMOJHHUTEIIbHBIX
oOuiepa3BUBalOUIMX  mporpaMMm  (BKJIKOYash  pa3HOYPOBHEBbIE  IPOrpaMMbl)  (MHCHMO
MHHHUCTEpCTBa 00pa3oBanus 1 Hayku PD ot 18.11.2015 roma Ne 09-3242).

- Metoauueckne pexkomMeHaauuud ia cyOobekToB Poccuiickoit ®epepanuu 1o
BOIIPOCAM pEaM3allid OCHOBHBIX M JIOMOJIHUTEIBHBIX 00Ie00pa30BaTelIbHBIX MPOTPaMM B
ceteBoid popme (yTB. MUHUCTEPCTBOM mpocBernenus PD 28 urons 2019 romxa Ne MP-81/028H).

- CaHUTapHO-AMHIEMUOJIOTUYECKHE TPEOOBAHUS K OpPraHH3alUsM BOCIHUTAHUS U
oOydeHus, oTasixa U o3gopoBieHus netei u momonexu CII 2.4. 3648-20 (mocraHoBieHue
['maBHOTrO rocynapcrseHHoro canutapHoro Bpaua P® ot 28.09.2020 r. Ne 28).

- VYcraB (monHoe Ha3BaHUE 00PA30BATEIBLHOTO YUPEXKICHNUS).

- JlokanbHbIE aKThl, pErJaMEHTHPYIOIIHE O0Opa30BaTENbHYI0  JEATEIbHOCTh

(Ha3BaHUE 00Pa30BATEIHHOTO YUPEIKICHUS).

Hanpaenennocmey npozpammer - texuuueckas. [IpenHasHaueHa A UCHOJIb30BaHUS B
cUcTeMe JIONOJHUTENBbHOro 00pa3oBanus Aerell. OOyueHue Mo nporpamme co3aaeT yCcaoBUs s
npo¢eCCHOHATIBHOIO CaMOOIIPEIENIEH s, pa3BUTHS MO3HABATENbHOW aKTUBHOCTU M TBOPUYECKOU
caMopean3aluu 00yJaronuxcs.

B ocHOBY mporpammbl 3aJI0)KEH NPUHIUI CUCTEMATUYHOCTH U IOCIIENOBATEIbHOCTU
3HaHUHM, KOTOPBIM 3aKO4aeTcsi B HM3yYeHMHM Y4YeOHOro Marepuana B IOCIEA0BaTEIbHOCTH,
OTpaXKaroIllleH JIOTUKY TEXHHYECKUX HayK, XOJ TEXHOJIOIMYECKOI0 MpOIEcca, 3aKOHOMEPHOCTU
(bopMUPOBAHUS TEXHOJOTUYECKUX YMEHHUI U COOMIOACHUN HABBIKOB. l3yueHue mociaeayronero
y4eOHOro Marepuajia CTPOUTbCS Ha OCHOBE YCBOEHHS mpensiaymiero. [lpunHimn
CUCTEMATHUYHOCTH U IMOCIEAO0BATEIBHOCTH BOIUIOIIAETCS B CTPYKType MporpamMmsl U
OpraHu3aliii  00pa3oBaTeNbHOTO TMpolecca B YacTH CHCTEMaTHYECKOrO MOBTOPEHUS H
0000111eHNsT U3yYEeHHOTO0 y4yeOHOro marepualia Iocje YCBOEHHS OTIENIbHBIX TEM U pa3JesioB

IMpOorpaMMElI; IIOCTCIICHHOI'O YCIOXHCHUA MPAKTUYCCKUX pa60T; JACMOHCTpalnn



MEXIPEAMETHBIX CBA3€H B pEIIeHUH 3aJa4y UCKYCCTBEHHOro MHTelieKkTa. OCHOBHOH ypOBEHb
MO3BOJIUT COCTaBUTHh IEPBHUYHOE TMOHUMAHHUE NPEAMETHOW O0O0JIacTH, pa300paThCs B Kilaccax
pemaeMbIX 3a/ad, HCIOJIb3YEeMBIX METOAaX pPEIICHHs, OOJIACTSIX MPHJIOKEHHS PEe3yIbTaToB,
MO3HAKOMUT C SI3IKOM IporpamMmMmupoBanus [laiiTon u ero 6ubnuorekamu, HEOOXOJUMBIMU JJIsI
CO3/IaHUSI UCKYCCTBEHHOT0 MHTEJIeKTa. OCBOUTH 3TOT YPOBEHb MOTYT y4alllecs ¢ HauyalbHbIM
YpOBHEM KOMIIETEHIIHI IO MHPOPMATUKE U IPOrPAMMHPOBAHUIO.

Axmyansnocms TPOrpaMMbl OOYCIIOBJICHA MEPEYHEM IPHOPUTETOB M IEPCIEKTUB
Hay4YHO-TEXHOJIOTHYeCKoro pas3Butus Poccuiickoit denepanuu, nepeyucieHHblx B CTpaTeruu
HAy4YHO-TE€XHOJOru4eckoro passutus Poccuiickoii ®enepauuu, rAe CO3JAaHHE CHCTEM
00paboTKkH OOJBIINX 0OBEMOB JAHHBIX, MAITMHHOTO OOYYEHHS U MCKYCCTBEHHOTO MHTEIUIEKTa
Ha3BaHO B YWCJIE [PUOPUTETHBIX HAIPABICHUH HAyYHO-TEXHOJOTMYECKOI'O Pa3BUTUS
Poccutickoit ®eneparuu Ha Omvxaimme 10-15 ner.

[IporpamMMa HameneHa Ha pelleHHe 3aad, omnpeaeiacHHbIX B CTpaTeruu pa3BUTUA
Bocniutanus B Poccuiickoii deneparum Ha nepuoxa a0 2025 roxa ot 29 mas 2015 r. Ne996-p.,
HAIPaBJIEHHBIX HA TPYAOBOE BOCIIUTAHUE U PO(HECCHOHATIBHOE CaMOOIIPEIEIIEHUE PEATU3yEMOE
MOCPEACTBOM COACHCTBUS MpOo(dhecCHOHATLHOMY CaMOOIpEACICHUI0, MPUOOIICHUs AeTel K
COLIMATIbHO 3HAYMMOW JEATENIbHOCTH AJII OCMBICIEHHOrO BbIOOpa mpodeccun. ConepikaHue
IpOTPaMMbI  CITOCOOCTBYET (HOPMUPOBAHHUIO HHU(POBOH, TEXHUYECKOH M TEXHOJIOTHYECKOU
rPaMOTHOCTH OOy4YaroIIMXCs, a TaKK€ I03BOJSIET YYalllUMCS TMOJIYYUTh MPEICTaBICHUE O
3HAaYMMOCTH MAIIMHHOTO OOy4Y€HHsI U MCKYCCTBEHHOI'O MHTEIUIEKTa B COBPEMEHHOM MHPE U C
0Cc00EHHOCTAMH NMPO(HECCHOHAIBHON AEATEIbHOCTH B 3TUX HAIPABJICHHUSX.

Hoeu3na nporpaMMbl COCTOUT B TOM, YTO OHa pa3zpaboTaHa ¢ y4€TOM KOMIUIEKCHOIO
10/1X0/1a, 0OBEANHSIONIET0 OCHOBHBIE 3HAHUSI U HABBIKHM, KOTOPbIE HEOOXOIMMBI CHEIHAIUCTY B
chepe 00pabOTKM OONBLIMX [aHHBIX: s3bIK Python, marematuky Juisi aHamu3a JaHHBIX,
ITOPUTMBI U METO/IbI MAILIMHHOT'O 00yUY€eHUsl, COBpEMEHHbIE HEHPOCETEBbIE APXUTEKTYPHI.

Omauuumenvnas 0coPeHHOCMb TIPOTPAMMBbI 3aKJIIOYAETCS B IEATEIBHOCTHOM IMOAX0/1E
K OOYYeHHMI0O M NPAKTHUKO-OPUEHTHUPOBAHHOCTHIO. JleATENbHOCTHBIM IOAXOJ pealn3yercss B
OpraHM3alMy 3aHATUH C HCIOJIB30BAHMEM AKTHUBHOW CAMOCTOATEIBHOW I103HABATEIbHOU
NeSITeIbHOCTH IIKOJIBHUKA 110 OCBOCHHIO Y4eOHOro MaTepuana. [IpakTHKO-OpUEeHTHPOBAHHOCTh
porpaMMbl 00yCJIOBIIeHA OOIBIIUM KOJIMYECTBOM 33JaHM, HAMPaBIEHHBIX HAa (OPMUPOBAHUE
MPAKTUYECKUX YMEHHI M HaBBIKOB B MPO(ECCHOHAIBHON AESITeNbHOCTH CIIELHUAINCTa C cdepe
VcKkycCcTBEHHBIN MHTEIJIEKT M MallMHHOE OOy4eHHe, a 4acTh 3a/laHUil MPOrpamMMbl SBISIOTCS
UCCJIEOBATEIbCKUMA MHHU IPOEKTAMH, OPUEHTHUPOBAHHBIMH HA CO3/1aHHE KOHKPETHOIO

MEPCOHAILHOTO MPOIYKTA.



OCHOBHBIMU TUIAKTUYECKUMH MPHUHIUIAMUA TMPOTPaMMBbl SIBISIIOTCSI JOCTYMHOCTh H
HATJISTHOCTh, TIOCIIEIOBATEIIBHOCTh M CUCTEMATHYHOCTh 00y4eHus. [Iporpamma OCHOBBIBAaETCS
Ha JOCTYITHOCTH MaTepuana H TOCTPOEHA MO MPUHIUIY «OT TMPOCTOTO K CIOKHOMYY.
OO6yuaronuecs MNPoXoaAT MyTh OT MPOCTOrO K CIOKHOMY, C YU€TOM BO3BpaTa K MPOIEHHOMY
MaTepualy Ha HOBOM, OoJiee CII0)KHOM TBOpPYECKOM ypoBHe. TemaTuka 3aHsITHI pazHOOOpa3Ha,
4TO CIIOCOOCTBYET TBOPYECKOMY Pa3BHTHIO U camopeanu3anuu. OO0ydeHHe CTPOUTCS TaKUM
00pa3oM, 4TOOBI y4Yaluecs YCIENTHO YCBOWJIM MPHEMBI padOTHI B Cpele MpOrpaMMHUpPOBAHUS
[TuTOH, HAYYUIIUCH YUTATh U MOHUMATh aIrOpPUTMbI VICKyCCTBEHHBIH MHTEUIEKT U MAalIMHHOE
oOydeHue, a 3aTeM M CO3/1aBaTh CBOM JUIS PEIIEHUs MPaKTHUYEeCKUX 3adad. Takum obpazom
MOCTENIEHHO (POPMUPYETCS CUCTEMA CIICIIMATBHBIX HABBIKOB U YMEHHUIA, (pOpMHpYyETCS HHTEpEC K
TBOPYECTBY U CAMOCTOSITEIILHON padoTe.

Ileoazozuueckasn uenecoodpaznocms POrpaMMbl COCTOUT B BO3MOXKHOCTU PeaTu3alluu
yYalIUMHUCS WX UHTEPecOB B cdepe MHPOPMAIMOHHBIX TEXHOJOTUH IO CO3JaHHUIO MPOEKTOB
UCKYCCTBEHHOT'O HWHTEIICKTa M MAIIUHHOTO OOYYCHHs, a TOJydYeHHBbIC 3HAHUS, YMCHHUS U
HABBIKK MOTYT OBITh HAIPaBIICHBI HA X CAMOOTIPE/ICIICHHE.

B mpouecce peanuzanmuu mporpamMmbl yyalipecs 3HAKOMSTCS C COBPEMEHHBIMU
TEXHOJOTUSIMU OOpaOOTKH OONBIIMX MAacCHBOB JAHHBIX, & TaKXKE Pa3BHBAIOT IMPAKTHUYECKHE
HABBIKH, B TOM YHCJIC HABBIK IOCTAHOBKHM MBICJICHHOTO dKCIICPUMEHTA.

Ilens npocpammoer: GopMupoBaHME y OOYYAOIIUXCS KOMIIETEHIIUH, IO3BOJISIONINX
UCIIONIb30BAaTh COBPEMEHHBIE MPOTPaMMHBIE CpEACTBA W aJNTOPUTMBI Ui aBTOMAaTH3alUU
pabounx mporeccoB 1O 3PdeKTUBHONH  00paboTkKe  OOJBIIMX  MAaCcCHBOB  JIaHHBIX
WHTEIUICKTyAJIbHBIMHA CHCTEMaMH.

3aoauu npozpammol

Obyuarowue:

- dbopMUpOBaHUE IPEICTABICHU O TEXHOJIOTUN UCKYCCTBEHHOTO UHTEIJIEKTa U €T0
MecTe B COBPEMEHHOM 00IIeCTBe;

- (GOopMUPOBaHWE HABBIKOB JIOTHYECKOTO MBIIUICHUS, HEOOXOAMMOTO IS
npohecCHOHANBEHOM IS TENILHOCTH B COBPEMEHHOM OOIIIECTBE;

- dbopMupOBaHHE KOMMETSHIMA B chepe MaTeMaTUYecKOro aHaiu3a M JWHEHHOU
anreOpbl, HEOOXOTUMBIX JIJIS aHAITN3a TAaHHBIX;

- O3HAKOMJICHHE VYaIlUXCS C QJITOPUTMAMH W MOJEISIMH HCKYCCTBEHHOTO
MHTEJJIEKTA [Tl PEelIeHUs 3a/1a4 MaIIMHHOTO OOyUYeHUS CPEICTBAMU SI3bIKA MPOTPAMMHUPOBAHUS
ITutox,;

- dbopMHUpOBaHHE YMEHHUH IOCTPOCHHS HEUPOHHBIX CETEeH CPECTBAMH CHCTEM

mporpaMMHpOBaHuA JJIA pCIICHUSA 3a/la4 KOMIIBIOTCPHOT'O 3PCHUS,



- Pazeusarowue:

- pa3BUTHE WHTEepeca K WHPOpMATHKE M HH(DOPMAIHMOHHBIM TEXHOJIOTHSIM, U, B
YaCTHOCTH, K TEXHOJIOTUM HCKYCCTBEHHBIN MHTEJUICKT U MAIIMHHOE O0Y4YEeHHE;

- MOTHBHPOBAaHHE K H3YYCHHIO HAayK €CTECTBEHHOHAyYHOTO LHKIA: (UHKH,
uHpopMaTUKH

- (mporpaMMHpOBaHHME ¥  aBTOMATHU3WPOBAHHBIC CHCTEMBI MPABJICHHS) U
MaTeMAaTHKH;

- pa3BUTHE OOpPa3HOr0, AJITOPUTMUYECKOIO U MAaTeMaTHYECKOro MBIILUICHUS,
JIOTUYECKHUX CIIOCOOHOCTEH ydaluxcs;

- pa3BUTHE YMEHUS MMOCTAHOBKH TEXHHUYECKOH 3aaauu, cOopa M M3ydeHUs HYKHOU
uH(pOpMAaIlMK, YMECHHE HAXOJIUTh KOHKPETHOE pEIICHHWE 3aJadil W OCYIIECTBISITH CBOH
TBOPUYECKUI 3aMBICEIT;

- pa3BUTHE CIOCOOHOCTH K CAMOCTOATEIbHOU paboTe;

Bocnumamenvnvie:

- BOCTIMTAHHUE YCUIYUBOCTH, YMCHHSI INTAHUPOBATH CBOIO JICATECILHOCT U JOBOJWTH
ee JI0 KOHIIa,

- BOCIIHTAHHUE UHTEPECA K YUCHHUIO;

- dbopMHupOBaHKME TBOPUYECKOTO MOAXO0AA K TOCTABICHHON 3a/1a4e;

- BOCTIMTAHHE MOTHBAIMH YUAIIUXCS K N300peTaTeNIbCTBY, CO3/IaHNUI0 COOCTBEHHBIX
MIPOTPaMMHBIX TPOAYKTOB;

- dbopMUpOBaHHE TPEACTABICHHUS O TOM, 4YTO OOJBIIMHCTBO 3aJa4 HMEIOT
HECKOJIBKO PEIICHUI

- dbopmupoBanre MPo(EeCCUOHATBLHOTO  CaMOOIPENEICHHUs, NPHOOIIEHHE K
COLIMATILHO 3HAYUMOM JIEATENILHOCTH ISl OCMBICTIEHHOTO BBIOOpa mpodeccuu.

Bo3pacm oemeit, yuacmeyrowux é peanuzayuu npozpammsl: 14-15 ner.

[TopocTKOBEIN BO3PACT XapaKTEPU3yeTCs 3HAYUTECILHBIMY 3aTPyJHCHUSIMU B YCBOCHHUH
TEOPETHUECKUX, aOCTPAKTHBIX 3HAHUM, CIIOCOOHOCTh K aOCTPAaKTHOMY MBIIIUICHUIO Y JIeTel
TONBKO (POPMHUPYETCs, TEPEXOA OT KOHKPETHOTO K a0CTPAKTHOMY MBIIUICHUIO MOXKET JUTUTHCS C
5 mo 8 kJacc, MOATOMY BU3yallU3allHs CIOKHBIX MPOIIECCOB 3HAUYUTENBHO YIIPOIIAET BOCIPHUITHE
MaTepraiga W CIIOCOOCTBYET €ro JydlleMy YCBOCHHIO. [lepexomHBI TepHoa OT JAETCTBa K
B3pPOCJIOCTH XapaKTepu3yeTcsl MepecTpOoiKoil opraHus3ma, caMoOIpe/ie]IeHHEM CBOEro MecTa B
OKPYXKAaroIIeM MUpPE, Pa3BUTHEM MPEIMETHBIX U METaNpeAMETHBIX KOMIIETCHIINN, HHTEpecoB. B
CTaplIeM IIKOJFHOM BO3pAcTe 3aKJIa/IbIBAIOTCS OCHOBBI MOPATBbHBIX M COLMATBHBIX YCTaHOBOK

TUIHOCTH. [[ns1 ycmemHoro y4eHus TpeOyroTcs MepecTpoiiKa MO3HABATeIbHOW JesATEeIbHOCTH,



HOBBIE CIOCOOBI YCBOGHMSI 3HAHUM, CaMOCTOATENbHOCTh. [IposBisieTcss CKIOHHOCTh
apryMEHTHUPOBATh CYKJICHHUSI, 1eJaTh BHIBOJIBI.

Jlist geTeit ctapiiero Bo3pacra XapakTepHO CIOBECHO-IOTMUECKOe MbllIeHue. Benyieit
JESTENIbHOCTBIO 3TOTO0 BO3pacTa SBISETCS OOIEHUE CO CBEPCTHUKAMHU, C IEJaroramu,
POIUTENSAMU Ha OCHOBE ONPEIEIECHHBIX MOPAIBHO-ITUYECKUX HOPM, HPABCTBEHHBIX YCTAHOBOK,
dbopMupyeTcsi TPEJCTaBICHHE O COOCTBEHHON IJIMYHOCTH, CO3MAIOTCS TPEINOCHUIKH IS
MOCTAaHOBKH HOBBIX 3a7a4, MOTUBAIIMHU K JaJIbHEHIIICH COOCTBEHHOI TBOPYECKOH JEITEILHOCTH.

OOyyeHue 1Mo mporpaMMme pelaeT CAeAYIOUIUe 3aJaul: 03HAKOMJICHHE O0YYaroluXcs ¢
TEXHOJOTUSIMU 00pabOTKH OOJILIIMX MAaCCHBOB JIaHHBIX, a TaK)K€ pPa3BUTHE IMPAKTUYECKUX
HABBIKOB, B TOM YHMCJI€ HABBIKA TIOCTAHOBKM MBICICHHOTO JKCIIEPUMEHTa; OOy KIeHUE IeTel K
CaMOCTOSITEIbHOW ~ JIEITENIbHOCTH;  (OPMHPOBAHUE  AHAIMTHYECKOTO, aOCTpaKTHOrO U
TBOPYECKOT'O MBIIIJICHUSI.

Cpoku peanuszayuu: porpaMMa paccuMTaHa Ha 2 roja, o0beM dacoB Ha 68 yacos, U3
pacdera | y4eOHBIN Yac B HEJEIIO.

Dopmul 00yueHus no npozpamme. OYHAs, OYHAS C TMPUMEHEHHEM HUCTAHIIMOHHBIX
TEXHOJIOTHUM.

@Dopma opeanuzayuu OeamenbHocmu: TPYNINOBas, NPU peaTu3alld IPOrpaMMbl C
MPUMEHEHUEM JTUCTAHIIMOHHBIX TEXHOJIOTHI — MEepPCOHANIbHASI, MaTepUalbl Kypca pa3MeIlIeHbI B
BUPTyaJbHOU 00y4arolei cpene.

Peorcum 3anamuii: 1 paza B Heemno o 1 akageMU4eckoMy 4acy.

Z[J'II/ITCJ'ILHOCTB OJHOI'O 3aHATHA — 40 MHHYT.

I[lnanupyemMsble pe3y/ibTaThl 0CBOEHHSI POrPaMMbl

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MporpamMMmbl «VICKyCCTBEHHBIM HWHTEIIEKT
OTpakaroT TOTOBHOCTh 00YYaIOIIUXCSI PYKOBOACTBOBATHCSA CUCTEMOMN MO3UTUBHBIX IIEHHOCTHBIX
OpUEHTAIMl U pacUIMpEeHue ONbITa JAEATEIbHOCTH HAa €€ OCHOBE U B IPOLECCE peau3alluu
OCHOBHBIX HANpPaBJICHUN BOCIMUTATEIBLHON NEATETHHOCTH, B TOM YHCIE B YaCTU YEHHOCMU
HAY4YHO20 NO3HAHUSL

- OpUEHTALIMS B AEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAayYHbIX MPE/ICTABICHUN
00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA UYCJIIOBCKA, MPUPOABI U O6HIGCTBa, B3aUMOCBA35X
YeJI0BeKa C MPUPOJTHON U COLIMAIBLHON CPEeHoi;

- OBJIa/ICHHE OCHOBHBIMU HABBIKAMU HUCCIIE0BATENBCKON AEATEIbHOCTH, YCTAHOBKA
HAa OCMBICIICHHE OIBITa, HAOIIOJCHHI, MOCTYNKOB M CTPEMIIEHHE COBEPIICHCTBOBATH ITYTH

JOCTHIKCHUSA MHANBUAYAJIBHOTO U KOJUICKTHUBHOT'O 6HaFOHOquH$I.



B uwactu adammayuu obyuarowecoca K UBMEHAOWUMCA YCIOBUAM COYUANLHOU U
NPUPOOHOU Cpeobl.

- OCBOCHHE OOYYAIOUIMMHUCS COI[HAILHOTO OMBITA, OCHOBHBIX COI[MAIBHBIX POJICH,
COOTBETCTBYIOIIMX BEIYyLICH JAEATENIbHOCTM BO3pacTa, HOPM M IpaBUi OOIIECTBEHHOI'O
HOBEJCHMS, (JOPM COLMANBHOM XKHU3HHM B IpylIax M COOOLIECTBaX, BKIOYAs CEMbIO, I'PYIIIIBI,
chopMHpOBaHHBIE TIO MPO(PECCHOHANBHON IESATENbHOCTH, a TAaKKe B paMKax COIHAIbHOTO
B3aUMOJICUCTBUS C JIFOJbMU U3 IPYTOil KyJIbTYPHOU Cpebl;

- CHOCOOHOCTh 00YYaIOIIUXCS BO B3aUMO/ICHCTBUM B YCIOBUSAX HEONPEAEICHHOCTH,
OTKPBITOCTB OIBITY U 3HAHUAM JPYTHUX;

- CIIOCOOHOCTh JIEHCTBOBAaTh B YCIIOBHUSIX HEOIPEAEIECHHOCTH, MOBBIIIATh YPOBEHb
CBOEM KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO JESITEIbHOCTb, B TOM UHUCIIE YMEHUE YUUTHCS Y
JpYruX JIIOJEH, OCO3HaBaTb B COBMECTHOM JCSATEIBHOCTH HOBBIE 3HAHHS, HAaBBIKM U
KOMIIETCHIIMM U3 OIBITA IPYTHUX;

- HaBBIK BBISBJICHUS U CBA3BIBAHUS 00Pa30B, CIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHWUH, B TOM YHCJI€ CIIOCOOHOCTh (DOPMYIMPOBATh UAEU, MOHITHUS, TUIIOTE3bl 00 00BEKTaX U
SBJICHUSX, B TOM YHCJIE paHEe HEe M3BECTHBIX, OCO3HABATh NE(PULIMUTH COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IIJITAHUPOBAaTh CBOE Pa3BUTHE;

- YMEHHE pacro3HaBaTh KOHKPETHbIE MPUMEPHl MOHATUS [0 XapaKTEPHbBIM
IpU3HAKaM, BBIIOJIHATH OINEpalMd B COOTBETCTBUU C OMNpPENEICHHEM U MPOCTEUIIUMHU
CBOMCTBAaMM MNOHSTHSI, KOHKPETU3UPOBATh MOHATUE NPUMEPAMHU, UCIIOJIB30BATh MOHATHE U €rO
CBOWCTBA IPH PELICHUH 3a/1a4 (ONEepUupoBaTh MOHATUSAMH), a TAK)XKe ONEPUPOBATH TEPMUHAMU U
MPEJICTaBICHUSIMUA B 00JIACTH KOHIIETILUN YCTOMYMBOTO pa3BUTHS;

- (bopMyIIMpOBaTh U OLEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIBIT, YMETh
HaXOJWUTh NO3UTUBHOE B IPOU3OILIEAIIEH CUTYallUH;

- OBbITH TOTOBBIM JIEHCTBOBATh B OTCYTCTBHE TapaHTHUl ycrexa.

MeranpeamerHble pe3yiabTaTbl OCBOCHHs NpPOrpaMMbl «VICKyCCTBEHHBIM HMHTEIIIEKT»
OTpakalOT  OBJAJACHHUE  YYALIUMUCS  VHUBEPCANbHLIMU  VUEOHbIMU — NO3HABAMETbHbIMU
oeticmeusmu.

1) 6a3oBbIe JTIOTHYECKUE NCHCTBUS:

- BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);

- YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KJIACcCU(UKALUM, OCHOBAHUS JUIS
0000111eHUs M CPAaBHEHUS, KPUTEPUH POBOAUMOTO aHAIIN3A;

- C YUETOM IPENTIOKEHHON 3a/1auil BBIABIIATH 3aKOHOMEPHOCTU U IPOTHUBOPEYHS B
paccMaTpuBaeMbIX (pakTax, TaHHBIX U HAOJIOICHUSIX;

- npeajiaratb KpUuTepuu 1JIs BBIABIICHHUA SaKOHOMepHOCTeI\/’I nu HpOTHBOpC‘—IHﬁ;



- BBISBJIATH JeUUUTH HWH(OPMALUM, AAHHBIX, HEOOXOAMMBIX [UIsl peIICHUS
IMOCTaBJICHHOM 3aJa4H;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U IIPU U3YUEHUHU SIBJICHUI U MPOLIECCOB;

- JenaTth  BBIBOJABI C  HCIHOJB30BAaHHMEM  JIEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH, (OPMYIIMPOBATH TUIIOTE3bI O B3AUMOCBS3SIX;

- CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pemeHust y4eOHOM 3amadun (CpaBHUBATH
HECKOJIbKO BAPMAHTOB pEIICHUs, BHIOMpATh Hauboiee MOAXOIAIIUNA C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHEB);

2) 6a30BBIE UCCIIEOBATEIBLCKHUE JCHCTBUS:

- OLICHUBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpPMALUH, MOTYyYCHHOH B
X0JI€ hcCaeaoBaHus (IKCIIEPUMEHTA);

- caMoCTOSTeNbHO (OPMYyIUPOBaTh OOOOIICHHS M BBIBOJABI IO pe3ylbTaTam
MPOBEJCHHOTO HAOJIO/ICHUS, OIbITa, MCCIEAOBAHUS, BJIAJE€Th HWHCTPYMEHTAMH OIEHKHU
JIOCTOBEPHOCTH TOJIYYCHHBIX BBIBOJIOB U 000OIICHUH;

- IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIIIee pa3BUTUE IPOLECCOB, COOBITUNA U HX
MOCNIEACTBHSI B aHAJOTHUYHBIX WM CXOJHBIX CHUTYaIUsX, BBIIBUTaTh MPEAMNOJIOKEHUS 00 HX
Pa3BUTUU B HOBBIX YCIIOBUAX M KOHTEKCTaX;

3) pabora ¢ uHpOopMaIUCi:

- IPUMEHSTh Pa3IMYHble METO/bl, HHCTPYMEHTHI U 3alPOCHI NP MOUCKE U 0TOOpE
UHGOpPMALlUM WINM JAHHBIX M3 HMCTOYHUKOB C YYETOM IIpE/UIOKEHHOW yueOHOH 3amauu u
3a/laHHbIX KPUTEPUEB;

- BbIOMpaTh,  aHaJIM3UPOBaTh, CHCTEMaTHU3UPOBATh W  HMHTEPIPETUPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUIOB U (hOPM MpeICTaBICHHUS;

- HaXOJIUTh CXOAHbIE apryMEHTHI (TIOATBEPKIAIOIINE WIH ONPOBEPTraroIlue OHY U
Ty %€ HJIe10, BEPCHIO) B pa3IMUHbIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

- CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpMY IpeACTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATH pelIaeMble 3a7jaul HECIO0KHBIMU CXEMaMH, AMarpaMMaMu, UHOHU rpaduxoi u
UX KOMOUHAIUSIMU;

- OLICHUBATh HAJAEKHOCTh HHGPOpPMAIMKM IO KPUTEPUSM, HPEATIOKECHHBIM
NeAarorndyeckuM paboTHUKOM WM ¢(HOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

- 3¢ (peKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIHIO.

OBnajzieHue yHUBepCcanbHbiMU Y4eOHBIMU KOMMYHUKAMUBHBIMU OeUCMEUAMU.

1) obuienwue:

- BOCIPUHUMATh U (POPMYJIUPOBATH CYXkKIEHHUS, BbIPAKaTh SMOIIMH B COOTBETCTBUU

C IEJISIMU ¥ YCIIOBUSIMH OOIIICHHS;



- NOHUMaTb HAMEpPEHMs JAPYTUX, MpPOSABIATh YBAKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOPPEKTHOM (hopMe pOpMyIHpOBaTH CBOM BO3PAKEHUS;

- B XoJe Juaiora W (WIM) JUCKYCCHMU 3aJlaBaThb BOINPOCHI IO CYIIECTBY
o0Cy»/1aeMOl TeMbl U BBICKA3bIBaTh MJIEH, HAllCJCHHbIE Ha PELICHHE 3a7aud U MOAJIEpKaHHUE
0J1aroenareabHOCTH OOIICHHUS;

- COIIOCTABJISITh CBOM CYXAEHHUS C CYXICHUSAMH JIPYyTrUX YYaCTHHKOB JUANOTa,
00HapyXUBaTh Pa3JInYUe U CXOACTBO MO3ULUI;

2) COBMECTHAs JEATEIbHOCTD:

- IIOHUMaTh W UCHOJb30BaTh INPEUMYIIECTBA KOMAaHAHON M HHAMBUIYaIbHOM
paboThl NpU peIIeHUN KOHKPETHOW MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUS
IPYNIIOBBIX (OPM B3aUMOJICHCTBHS MTPH PEIICHUN TIOCTABICHHOH 3a/1a4H;

- yMeTh 0000IIaTh MHEHHUS HECKOIbKHX JIIOJeH, NpOsBIATh T'OTOBHOCTh
PYKOBOJIUTb, BBINOJIHATh IOPYYEHUS, TOUMHATHCS;

- OLICHMBATh Ka4eCTBO CBOEro BKJI3Ja B OOMMH MPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS;

- CpaBHUBATb PE3yJIbTaThl C HCXOAHOM 3a/1auell U BKJIAJ] KaXJI0r0 YieHa KOMaH/Ibl B
JOCTIDKEHUE DPEe3yJIbTaToB, pa3leiisiTh c(epy OTBETCTBEHHOCTH U MPOSBIATH IOTOBHOCTh K
IIPEIOCTABIICHUIO OTUETA MEepe IPYIIIOi.

OBnafeHue yHugepcanbHbiMu y4eOHbIMU PeYIAMUSHLIMU OeUCHEUAMU.

1) camoopranu3zamnus:

- BBISIBJISATH MPOOJIEMBI JJIs PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaAIUSX;

- OPUEHTHPOBAThCSI B PA3NWYHBIX  TOAXOAAX  TPHHATUS  pEHICHUH
(MHIUBHTyaTbHOE, IPHHATHE PEIICHUS B TPYTIIE, IPUHITHAE PEIICHUH TPYIIIO);

- CaMOCTOSITENIbHO COCTaBJIATh AalNTOPUTM peIIeHus 3aJadd (WM €ro 4vacTh),
BBIOMpATh CIOCOO pelIeHust yuyeOHOM 3a/laun ¢ y4eTOM MMEIOLIUXCS PeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMeHTUPOBATh NpeAJiaraéMble BApUaHThl PEIICHU;

- COCTaBIATh IUIaH JEWCTBUU (IUIaH peanu3allii HAMEYEHHOTO alropuTMa
pelIeHHs ), KOPPEKTUPOBATh MPEIOKEHHBIA aJITOPUTM C YYETOM MOJIY4YEeHHUS HOBBIX 3HAHUH 00
U3y4aeMOM O0BEKTE;

- JieNath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

2) CaMOKOHTPOJIb!

- BJIAJIETh CIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U peIIeKCUH;

- JlaBaTh a/IeKBaTHYIO OILICHKY CUTYyallU{ U MpeiaraTh IUIaH €€ U3MEHEHHUS;

- YUUTBIBATh KOHTEKCT M MPENBUICTH TPYTHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH

pelIeHNN yueOHOM 3a1a9u, aJJanTHPOBATh PElIeHNE K MEHSIFOIITUMCS 00CTOSATEIHLCTBAM,



- OOBSICHATh MPUYMHBI JOCTUXEHUS (HEJOCTHXKEHHS) PE3yJIbTaTOB AEATEIbHOCTH,
J1aBaTh OIIGHKY NPUOOPETEHHOMY OINBITY, YMEThb HAaxXOIHWTh IO3UTHBHOE B MPOU3OIIEAIICH
CUTYallUu;

- BHOCUTb KOPPEKTHUBBI B JI€ATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
U3MEHMBILUXCS CUTyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUSM;

3) SMOIMOHAIbHBIA UHTEJUICKT:

- pasinyarh, Ha3blBaTb M YIPABIATh COOCTBEHHBIMH SMOLMSAMU MU 3MOLMSIMU
ApYTHX,

- BBISIBJISITH U @HAIIM3UPOBATh IPUYUHBI IMOLIU;

4) npunsiTHe ce0s U IPyTrux:

- OCO3HAHHO OTHOCHUTBHCA K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;

- IpU3HABaTh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBo JIPyroro;

- NPUHUMATD Ce0s U IPYTHX, HE OCYKAAs;

- OTKPBITOCTB ce0e U JPyTUM;

- OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

IIpenmeTHBIMH pe3ylabTaTaMH OCBOEHHUS NPOrpaMMbl «VICKyCCTBEHHBIN HHTEIIIEKT»
07151 OCHOBHO20 YPOBHSL ABIISIFOTCSL:

- YMEHHE MOJIEIMPOBATh peasibHbI€ CUTYallUM HA SI3bIKE MATEMAaTHKH; COCTAaBIIAThH
BBIDQKCHMS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 33Ja4yd, HCCIIENOBATh
MOCTPOEHHbIE MOJIENM C UCIOJIb30BAaHUEM allnapaTa ajareopbl, HHTEpIPETUPOBATh MOTYUYESHHBIN
pe3ynbTar; CTPOUTh MaTEeMaTHYeCKUE MOJEIU C IOMOULIbI0 TE€OMETPUYECKHX MOHATHH U
BEJIMYMH, pElIaTh CBS3aHHbIE C HMMM TPAKTUYECKUE 3aJjaud; COCTABIISATH BEPOSITHOCTHYIO
MOJIEIb M1 MHTEPIIPETUPOBATH MTOJIyYEHHBIN pe3ysbTaT; peIaTh NPUKIIaJHbIE 3a4a4l CPEICTBAMU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO M (DU3MUYECKOTO
Xapakrepa;

- YMEHHE ONEepUPOBATh MOHATUAMMU: CIyYaWHBIN ONBIT (CIy4YalHBIA SKCIEPUMEHT),
3JIEMEHTApHOE COObITHE (JIEMEHTApHBIM HCXOJ) CIy4YailHOro OIbITa, CiIy4yailHOe COOBbITHE,
BEPOSTHOCTh COOBITUS; YMEHHME HAaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU  COOBITUSIMU; YMEHHE pelaTh 3aJaud  METOAO0M
OpraHM30BaHHOIO Tepedopa W C HCIOJIb30BAHWEM IpaBUjia YMHOXKEHUS; YMEHHUE OLEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITUN M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpY)KalOIIEeM MHpPEe U B JKU3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro POJbI0 B MAacCOBBIX

SIBJICHUAX



- BJIAJICHUE OCHOBHBIMHM IOHATHUAMHU: MH(OpMalus, Iepegada, XpaHEHHE U
o0paboTka HH(pOpMAIUH, ANTOPUTM, MOJENb, HU(POBON HMPOAYKT W HUX HCHOIH30BAHHUE LIS
pemieHuss y4eOHBIX M NPAKTUYECKUX 33/a4; YMEHHE OIEepPHpPOBAaTh CAMHUIAMH H3MEPEHHUS
MH(POPMALIMOHHOTO 00beMa U CKOPOCTH Iepe/laur JaHHBIX;

- yMEHHE KOAMPOBaTh M JAEKOAMPOBATH COOOLIEHMs IO 3aJaHHBIM IpaBUIIaM;
NOHMMaHHE OCHOBHBIX MMPUHLIMIIOB KOAUPOBAHUS HHPOPMALIUHN PA3TUIHON PUPOIBI: TEKCTOBOM
(Ha yriryOJI€HHOM ypOBHE: B Pa3JIMYHBIX KOJUPOBKaX), rpaduyeckoi, ayano;

- BIAJICHAE TIOHATUSAMHU: BBICKa3bIBaHUE, JIOTHYECKAs OIEpanus, JIOTHYECKOE
BBIPQKCHHUE;, YMEHHUE 3alMChIBAaTh JIOTUYECKUE BBIPAXKEHUSA C MCIOJIb30BAHMEM JU3BIOHKIIMH,
KOHBIOHKLIUM U OTPULIAHUS, ONPEAEISATh UCTUHHOCTD JIOTUUECKUX BBIPAXKEHUH, €CIIM U3BECTHBI
3HAYeHHUsT UCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIHMIBI MCTUHHOCTH IS
JIOTUYECKUX BBIPAKCHUM; 3allUChIBATh JIOTMYECKHE BBIPAXKCHHUS HA H3Yy4acMOM  SI3bIKE
IIPOrPaMMHUPOBAHUS;

- pa3BUTHE  QJITOPUTMHYECKOIO  MBIIUIEHHS KaKk HEOOXOJUMOro  yCIOBHS
npo(eCCHOHANBHOM  JIEATENbHOCTH B COBPEMEHHOM OOIIECTBE; IIOHMMAHUE CYLIHOCTHU
aJITOpUTMa U €ro CBOMCTB;

- co3/laBaThb M OTJ@XMBaTh IPOrpaMMbl Ha s3bIKe IporpammupoBanus Python,
peanu3yromune HECIOKHBIE alrOPUTMBI 00paOOTKH YHCIIOBBIX JAHHBIX C HCIHOJIB30BAHUEM
LMKJIOB U BETBJIECHHI; yMeHHe pa30uBaTh 3aJaud Ha IOA33Jayd, HMCIOJIb30BaThb KOHCTAHTBHI,
NEpPEMEHHBIE U BBIPAKEHUS pa3IMYHBIX TUIOB (UUCIOBBIX, JOTMYECKHX, CHMBOJIBHBIX);

- BIaJICHUE YMEHMSIMHM M HaBBIKAMH HCIOJb30BAHUSA HMH(OPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOIMH JUIsl TIOMCKA, XpaHEHHs, 0OpadOTKH U Ieperayd U aHaius3a
Pa3IUYHbBIX BUJIOB MHPOpPMAIINH;

- yMEHHE BBIOMpATh CIOCOO TMPEACTaBIEHUS JaHHBIX B COOTBETCTBUM C
NOCTaBJIEHHOW 3ajgauell (TabmuIbl, CXeMbl, TIpaduKH, JUarpaMMbl) C HCIOJIb30BaHUEM
COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEACTB 00paOOTKH JTaHHBIX;

- YMEHHE HCIO0JIb30BATh KOMIBIOTEPHO-MAaTEMATUYECKUE MOJENN JJI1 aHalIu3a
O00BEKTOB U MpOLECCOB: (OPMYIUPOBATh L€Ib MOJAEIHPOBAHUSA, BBIMOJHATH aHAIU3
pEe3yJIbTaTOB, IOJIYYEHHBIX B XOJA€ MOJEIMPOBAHMS; OLEHUBATh aJ€KBaTHOCTb MOJEIN
MOJIETTUPYEMOMY OOBEKTY WJIM TMpoleccy; MNPEeACTaBIATh pPe3yJbTaThl MOJEIHPOBAHUSI B
HarJIsiTHOM BU/IE;

- c(OpMHPOBAHHOCTH IIpEICTaBICHUM 0 chepax  mpodeccroHATHHOM
NeSITeIbHOCTH, CBSI3aHHBIX C HWHPOPMATUKOH, MPOrpaMMHUPOBAHHEM M COBPEMEHHBIMH
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIMUA TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JJOCTUKEHUSIX HayKU

u IT-orpaciu;



0J151 NPOOBUHYMO20 YPOBHSL:

- YMEHHE ONEepHpOBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, nepeBo, nuki, rpad Ha
IUIOCKOCTH; YMEHHE 3aJ[aBaTh M OMHCHIBATh Tpadbl PasIUYHBIMU CIIOCOOAMM; HCIOIb30BAThH
rpadbl Ipu peleHuy 3aaa4;

- yMeHHe CBOOOJHO ONEpUPOBATh MOHSTUSIMM: CIIy4alHBIM ONBIT (CIIy4alHbII
HKCIEPUMEHT), 3JIEMEHTApHOE CIy4aiiHOe COOBITHE (AJIIEMEHTAPHBIN MCXOJ) OIBITa, ClydaifHOe
COOBITHE, YaCTOTA M BEPOATHOCTH CIyYAHOTO COOBITHSA, YCIOBHAS BEPOSATHOCTH, HE3aBHCHUMBIC
COOBITHSI, JEPEBO CIy4aHOTO JKCHEPUMEHTA; YMEHHE HaXOAWTh BEPOSTHOCTU COOBITUH B
OMbITaX C PaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMH  COOBITUSIMHM; 3HAKOMCTBO C  POJIBbIO
MaJIOBEPOSTHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITUN B IPUPOIHBIX M COLIUATBHBIX SIBICHUSX;
YMEHHE OIICHWBAaTh BEPOSTHOCTH COOBITHA M SBICHWH B TPUPOAE M OOINECTBE, yMEHHE
BBITMIOJHATH OMEpAliy HaJ CIYYalHBIMH COOBITHSIMH, HAXOAUTH BEPOSTHOCTU COOBITHIl, B TOM
yrcne ¢ mpuMeHeHueM (opmyn u rpadudeckux cxem (auarpamm Jinepa, rpadoB); YMEHUE
NPUBOJNUTh TPUMEPHl CIyYalHBIX BEJIMYMH M HAXOMUTh HMX YHCJIOBBIE XapaKTEPUCTUKH;
3HAKOMCTBO C MOHITHEM MaTEeMaTHYECKOTO OKUIAHUS CIIy4ailHOW BEITMYMHBIL; MPEICTABICHUE O
3aKOHE OOJIBIINUX YKCEN U O POJIU 3aKOHA OONBIINX YUCEI B IPUPOJIC U B COLUATILHBIX SIBICHUAX;

- CcBOOOZHOE BJAJCHWE OCHOBHBIMH TOHATUAMHU: HH(DOpManus, mepenaya,
XpaHeHHne u 00paboTka MHPOPMALIUH, AITOPUTM, MOZEIh, MOJACITUPOBAHUE U UX UCIIOJIb30BaHHUE
JUISL pelieHHusT YYeOHBIX W MPAKTUYECKHX 3a7ad; yMEHHE CBOOOIHO OINEPHUPOBATH €IWHHUIIAMHU
U3MepeHus: HH(PpOpMaIMOHHOT0 00beMa U CKOPOCTH Nepeaayy JaHHbIX;

- yYMEHHE KOAMPOBaTh M JAEKOAMPOBATH COOOLIEHMS M0 3aJaHHBIM IpaBUIIAM;
MOHMMaHHE OCHOBHBIX MTPHHIIMIIOB KOAUPOBAHUS HHPOPMAIIUH Pa3TMIHON TPUPOIBI: YUCIIOBOH,
TEKCTOBOM (B pa3IMYHbIX COBPEMEHHBIX KOJUPOBKAX), rpaduueckoil (B pacCTpOBOM U BEKTOPHOM
NpPECTaBICHUN), Ay THO;

- CBOOOJIHOE OIEPHUPOBAHUE MOHATUSMH: BBICKA3bIBAaHME, JIOTHUECKas oOIepanus,
JIOTHYECKOE BBIPAKEHUE, YMEHHE 3aliCHIBATh JIOTHUECKUE BBIPAKECHHUS C HCIIOJIB30BaHUEM
TU3BIOHKIAHA, KOHBIOHKIWW, OTPULAHWS, WMIUIMKAUUA ¥ OSKBHUBAJCHTHOCTH, ONPEACIATH
UCTUHHOCTB JIOTHYECKUX BBIPAKEHUH, €CITM U3BECTHBI 3HAUEHUS! UCTUHHOCTU BXOJSAIINX B HEro
NEPEMEHHBIX, CTPOUTH TAOIUIBI UCTUHHOCTU JUIs JIOTMYECKHX BBIpa)KEHUI, BOCCTAHABINUBATh
JIOTHYECKUE BBIPAKECHHS IO TAOJNWIE WCTUHHOCTH, 3alMCHIBATH JIOTHUECKUE BBHIPAKCHHS Ha
U3y4aeMOM SI3bIKE TPOTPaMMHUPOBAHUS;

- BJIaJICHHE TEPMHUHOJIOTUEH, CBSI3aHHOM ¢ Tpadamu (BepinHa, pedpo, MyTh, JUIMHA
pedpa u MyTH) U JIepeBbIMHU (KOPEHb, JIUCT, BHICOTA JIepeBa); YMEHHE HMCIIOJIb30BaTh Ipadbl U
JIepEBBS TSI MOJICTTUPOBAHHSI CHCTEM CETEBOM M MEePapXUUYECKON CTPYKTYpBI; YMEHHE HaXOIUTh

KpaT4yalnii myTh B 3aJJaHHOM rpade;



- HaJIMYUE Pa3BUTOTO ANTOPUTMHYECKOTO MBIIUICHHUS KaK HEOOXOIMMOTO yCIOBHS
po(heCcCHOHANTLHOM JIEATETLHOCTH B COBPEMEHHOM OOIIECTBE; CBOOOJHOE ONEPUPOBAHUE
HNOHSTHUAMHU  «UCIIONHHUTENbY, «AITOPUTM», «IIPOTPaAMMay, IOHUMAHUE Pa3HUIBI MEKIY
ynoTpeOieHHeM 3THX TEPMHUHOB B OOBIICHHOW peud W B WHGPOPMATHKE; YMEHHE BBHIOMPATH
HOAXO/SIIINHA AITOPUTM IJISl pEILICHNUS 3a/1a49H;

- YMEHHE COCTaBISATh TNPOTPaMMBI Uil PELICHHS THUIOBBIX 3a7ad 00pabOTKH
MacCHBOB JaHHBIX: YHCIOBBIX MAaCCHBOB, MAaTpPHIl, CTPOK (APYrUX KOJUIEKLHUH), yMEHHE
3alHChIBaTh  TPOCTBIE  AJITOPUTMBI  COPTUPOBKM  MAacCHBOB HAa  H3yYaeMOM  SI3BIKE
NpOTPaMMHPOBAHMS;  yMEHHE  HCHOJNB30BaTh  MPOCThIE  IMPHUEMBl  JAWHAMHYECKOTO
OpOTpaMMHUpPOBaHUs, OWHAPHOTO TIOMCKA, COCTABISATH W  PEATU30BHIBATH  HECIIOXKHBIE
PEKYPCUBHBIC aITOPUTMBI;

- CBOOO/IHOE BIIaJICHHE YMECHUSIMH M HaBBIKAMH HCIIOJIb30BaHUS MH()OPMAIMOHHBIX
¥ KOMMYHHKAIMOHHBIX TEXHOJIOTHH JJISl TOMCKA, XpaHEeHUs, 00paObOTKH M Nepeiayn M aHaIu3a
pa3IMYHBIX BUIOB HH(POPMAIIHH;

- YMEHHE BBIOMpATh CIOCOO TPENCTABICHUS JaHHBIX B COOTBETCTBHU C
NOCTAaBJICHHOW 3ajauedl (TaOnuipl, CXeMbl, TpaduKW, IUarpaMMbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOLIMX IPOTPAMMHBIX CPEICTB OOpabOTKH JaHHBIX; yMEHHE (HOPMAIH30BaTh M
CTPYKTYPHPOBATh HH(POPMAITUIO, HCIIOIB30BAThH AIIEKTPOHHBIE TAOJIUIIBI A1 00pabOTKH, aHAIN3a
Y BU3YaJIU3AIMU YUCIIOBBIX JaHHBIX;

- yMEHHE  KiIacCH(UIMpOBAaTH  OCHOBHBIE  3a/Ja4d  aHAIW3a  JaHHBIX
(mporHO3MpOBaHME, KiacCH(pUKALuUs, KIacTepH3alus, aHajdu3 OTKJIOHCHMH); TOHHMATh
MIOCJIEIOBATEIBHOCTD PEIICHUS 3a/la4 aHaji3a JaHHBIX: cOOp MEepPBUYHBIX JTAHHBIX, OYUCTKA U
OIICHKAa KauecTBa JaHHBIX, BBIOOD W/WIM TIOCTPOCHWE MOJIEIH, TNPEOOpa3OBaHHE aHHBIX,
BU3yaIHM3alUsl JaHHBIX, MHTEPIIPETALNs pe3yIbTaTOB;

- cOPMHPOBAHHOCTh  MpEACTaBIeHUH 0  cdepax  HpodeccHOHATBLHON
NEeSITeTbHOCTH, CBSI3aHHBIX C HWHPOPMATHUKOH, NPOTpaMMHUPOBAaHHEM W COBPEMEHHBIMHU
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JIOCTH)KCHHSIX HAYKH
u IT-orpaciu;

B pesynprare ocBoeHust mporpamMmMsbl «MICKyCCTBEHHBIH HHTEIUIEKT YYSHUK JIOJDKEH:

umemyb npeocmasgieHue:

- 0 BO3MOYKHOCTSIX TEXHOJOTHMH WCKYCCTBEHHOTO WHTEIJIEKTa W aJTrOpUTMax
MAaIIMHHOTO O0Y4eHHS;

- 0 HOMEHKJAType MNPOrPaMMHBIX CpPEACTB M WHCTPYMEHTaX MaTeMaTH4YeCKOTO

anmnapara Jjid pelICHUsI KOHKPETHBIX 3a/1a4 UCKYCCTBEHHOT'O MHTEIITICKTA,



- O COBPEMEHHBIX OTPacisiX M TNPOQPECCHsX, HCIONB3YIOMNX TEXHOJIOTUH
UCKYCCTBEHHOT'O MHTEJUICKTA U aJITOPUTMbI MALTMHHOTO O0Y4CHHS;

ymemb:

- IPUMEHATh ~ WHCTPYMEHTHl ~ MaTeMaTHYeCKOro  ammapara W s3bIKa
nporpammupoBanust Python juis ananisa gaHHBIX;

- UCTIOJIb30BaTh OMOIMOTEKH /17151 0OpabOTKH U BU3yaTTU3aIllUH JaHHbIX;

- BBIOMpATh, 00y4aThb W TECTHPOBATh MOJEIU HMCKYCCTBEHHOTO WHTEIUICKTA JUIS
pelieHu s 3a1a4 MaHHOTro 00y4eHus Ha Python;

- CTPOHUTh HEHPOHHBIC CETH B OMOIMOTEKE JUIS PEIICHUS 3a1ad KOMIIBIOTEPHOIO
3peHUS;

- peliaTh NPAKTHYCCKUC 3aJa4YU B paMKaX IMPOCKTOB.



Pa3nen 2. YueOHo-TeMaTHYeCKHI NJIaH (OCHOBHOI ypoBeHb) 8-9 Kiacchl

Ne OcHOBHBIE MOJYJIU IPOIPAMMBI KonunuecTBo yacos

Bcero Teopus [IpakTuka

Monyns 1. BBenenue B TEXHOJIOTHIO HCKYCCTBEHHOTO 17 5 12
MHTEJUIEKTa U OCHOBBI IIpOrpaMMupoBaHus Ha Python

Monyne 2. Co3laHue anropuTMOB HUCKYCCTBEHHOTO 17 5} 12
uHTe/uIeKkTa Ha Python

Monyne 3. MammHHOE O0y4YeHHE KaK METOHOJIOTHS 17 5) 12

HCKYCCTBEHHOT'O MHTEJIEKTA

Monyns 4. HelipoHHbIE CeTH U KOMITBIOTEPHOE 3PCHHE 17 5 12
Bcero yacoB: 68 20 48

Coaepixanue nporpamMmbl

Mopyas 1. BBegenne B TEeXHOJIOTHI0O MCKYCCTBEHHOI0 HHTE/LUIEKTA M OCHOBBI
nporpaMmmupoBanus Ha Python

Tewma 1. 3nakoMcTBO ¢ TexHonoruet M1

Teopus. TMoustuss MU (artificial intelligence, Al). Poaxs MW B coBpemeHHOM Mwupe.
Ucropuyeckuii 0030p uccienoBaHUil B 00JIaCTH HMCKYCCTBEHHOTro uHTEiIeKTa. (COBpeMEHHbIE
HalpaBJIEHUs BHEIPEHUs MPUKIAAHBIX MHTEIJIEKTYalbHbIX CUCTeM. IlepcrieKTuBbI pPa3BUTHSA
UCKYCCTBEHHOI'O MHTEJIEKTa. MaIIMHHBINA HHTEIUIEKT U poOoToTexHuKka. OTinnuus sxkcrieptoro MU n
MamMHHOTrO 00y4eHus. Crnadblii UCKYCCTBEHHBIH MHTEIEKT. CHIIbHBIM MCKYCCTBEHHBIN MHTEIIEKT.
Ponb nanHBIX npu pa3paboTKe aaropuTMOB UCKYCCTBEHHOI'O MHTEIJIEKTA JIM MAIIMHHOTO 00y4€eHUsI.

[Tpodeccun B obmactu Data Science M ucKyccTBeHHOro MHTesUIekTa: Data mH)xeHep, aHaIUTUK
JAHHBIX, MHXXEHep MallMHHOro oOyuenus, Data caiieHTHCT.

[Ipaktuka. [lpaktuueckas padora 1. «BBenenue B mammnHOe oOyuenue. [Ipodeccus [lara
CalieHTUCT»

Tema 2. BBenenue B si3bIk nporpammupoBanusi Python. OcHOBHbIE KOHCTPYKIIMH

Teopusa. Ponp mnporpamMmmupoBaHus B MalIMHHOM o00ydeHuu. Mcropus, OCOOEHHOCTH H
npeuMyliecTBa s3blka nporpamMupoBaHus Python. Kraccuduxamums s3pikoB 1mo crnocobam
UCIIOJTHEHUS: KOMIMIMpYyeMble W HHTepnpeTupyembie. Cpena paspadorku (IDE) mis mammmaHOTO
ooyuenus: Google Collab u Jupyter Lab. JductpuOytuB Anaconda misi Hay4HBIX BBIYHCICHUIH,
BKJII0Yas HAYKH O JaHHBIX U MalIMHHOE 00yuYeHHeE.

3HAKOMCTBO CO CTPYKTypoW mporpammbl Ha si3bike Python. ®yHKims kak MHHUMaJIbHas
enuHMIA mporpaMmbl Ha Python. Buasl (yHKImii: BCTpoeHHBIE W MOJb30BaTeNbcKie. CHHTAKCHC

byHkuii. AprymeHThl (yHKUMHA. BceTpoeHHble (yHKIMM Ui OpraHM3alliy  JAMAajora: BbIBOJ




uHpopmanuu print() u dreHHe MaHHBIX ¢ KiIaBHATYypbl INPUL(): CHHTAKCHC W JOMYCTHMBIC 3HAYCHUS
apryMEHTOB.

[lonsTHe nepeMeHHON: Ha3HAYEHUE, CUHTAKCUC, HHULMAIN3aLMsl, TPEOOBaHUS K UMEHH.
[TonsiTue Tuna nanHbiX. ba3oBble TUIbI NaHHBIX: int, float, string. [ToHsTHE ONEpanys, onepana u
ornepaTop. MaremaTHueckue oOIepaluu: CHHTAaKCHC M TMpaBwia npuMmeHeHus. Jloruueckue
BBIPQKEHUS: CUHTAKCUC M IpaBWia NPUMEHEHHS. YCIOBHBIN OIEepaTop: Ha3HAY€HHUE, BUJBI,
cuHTakcuc. IlosHbIN yCIOBHBIA omeparop. Jlormdeckue omepanuu: CHHTAKCUC U IIPaBUIIA
npuMeHeHus. KackaHblil yCIOBHBIN onepaTop: CHHTAKCUC U MTpaBUiia IPUMEHEHUS

[Ipaktuka. [TpakTuueckas padora 2. «YcranoBka Python. Jluctpubytur Anaconday.

[Ipaktuyeckas pabota 3. «3HAKOMCTBO ¢ Opay3epHOl cpemod MporpaMMHUPOBAHUS
Google Colaby.

[Ipaktnueckass pabora 4. «Opranuzamus auanora npu nomoun (yHKuui print() u
input()».

[IpakTuueckas padorta 5. «JIMHEHHBIM anropuTM. 3amada MO OMPEACIICHUIO BO3pacTa
10JIb30BATENSI.

[IpakTuueckas pabota 6. «JIuneitnsiii anroput™. [Iporpamma-KanbKyassTOpY.

[IpakTrueckas padota 7. «JIuHeiHbINM anroput™. Llenouncnennas apudmMeTukay.

[TpakTudeckas padota 8. «YcnoBHbIi orepaTop. CpaBHEHHE TPEX YHCEID)

Mopayas 2. Co3naHue aIropuTMOB HCKYCCTBEHHOI0 HHTe/JIeKkTa Ha Python

Tema 3. CTpOKH U LIUKJIBI

Teopus. Tum string u omeparuu Hax crpokamu. [loHATHE KOHKaTEHAITUH.
Wunmmanm3anmsi CTpok. XpaHEHHWE CHUMBOJIOB B maMsaTd kommbioTepa. Tabmuma ASCII.
O®yuknus ord u chr: Ha3HaueHWe, CHHTAKCUC W NPUMEpPHI HcIosb3oBaHMs. MHaekcanus u
CJAICUHT: Ha3HAY€HUE W MPUMEPHI UCIONb30BaHUs. SIBHOE NpuBeaeHue TumoB. [IpuMeHneHue
CPE30B ISl U3BJICUEHHS YaCTH CTPOKH. BeTpoeHHble MeToibl. DYHKIIUM U METOJBI Ui PabOThI
CO CTPOKaMH.

[MonsTHe 1MKIA, TENO IMKIA, nmepeMeHHas mukiaa. [{ukn ¢ ycmoBuem (mukn While):
Ha3HAUCHHWE, CHHTAKCUC, NPUMEPbl HCHoib3oBaHus. [lukin ¢ mapamerpom (tmki —for):
Ha3HAUY€HHE, CUHTAKCHC, MPUMEPbl HCIOJIb30BaHUSA.  YMPABICHHE ULUKIOM C IOMOIIbIO
omneparopos break u continue.

[paktuka. [IpakTrueckas padora 9. «L{ukisl u paboThl co cTpokamu. PucoBanue ¢puryp
MIPU TIOMOIIU CUMBOJIOBY.

[Tpaktuueckas padora 10. «I{uxibr 1 paboThl co cTpokamu. [Torck 1 3aMeHa CHMBOJIOB B

CTPOKE».



[Ipaktnueckas pabora 11. «llukaer m paboTel co crTpokamu. Pacuer koamdecTBa
CHUMBOJIOB II0 YCIIOBUIO».

[Ipaktuyeckas padora 12. «luxibl. Yucna @ubonaqymy».

[Ipaktnueckas pabota 13. «luxmpl. OnpeneneHue KOJIMYECTBA YMCE B JIHAra3oHE
COTJIACHO YCJIOBHIOY.

Tema 4. Python. Criucku, pyskiun. Qaitisl.

Teopus. Ilonsarne maccuBa. Tunm maHHbIX list (cmHcOK): Ha3HAaYeHWE, CHUHTAKCHC,
npuMepsl ucnoib3oBanus. Onepanuu co cnuckamu. [lonstue cnaiica u reneparopa, npuMepbl
MCIIOJIb30BaHuUs. MeToAbl MaCCUBOB ISl YAAJECHUS U I00aBIEHUS JJIIEMEHTOB.

Tunm paHHBIX A7 XpaHEHHWs] CIOUCKAa HMMEHOBAHHBIX cymHocTed dict (cioBapp):
Ha3Ha4Y€HHE, CUHTAKCUC, IPUMEPHI HcTionb3oBaHusl. CBolicTBa cioBaps. ClMsHUE cIoBapei.

[Tonstue ¢aiina. TexcroBeie U OuHapHble (aitnel. Metoasl U QyHKIUU i1 PabOTHI C
daitnaMu: OTKpBITHE, 3aKpBITUE, YTEHHE M 3anmuch. Pexxumbl OTKpbITUs (aitnos. [Ipumepst
UCIIOJIb30BaHus (haiiiIoB.

[Tonmp3oBarennckue ¢ynknuu B Python: Ha3zHauenwe, cosnmanue, BbI3OB. OOnacTh
BUJUMOCTH MepeMeHHbIX. JIokanbHas u riao0anbHas mepeMeHHas: Ha3HaYeHUs], MTHUIUAIU3a1Hs,
nepenava napamerpos. [lonstue nam6aa-pyHkuuu.

[paktuka. [lpaktuyeckas pabora 14. «CrnoBapp. BriBog maHHBIX H3 Tene(OHHOTO
CIIPABOYHHUKA.

[TpakTuyeckas padota 15. «Cnucku. ['eneparius 31€eMEHTOB MacCHBaY.

IIpaktnyeckas pabora 16. «DyHKIMHU. BpluucieHue NpoM3BEACHUS BCEX HEUYETHBIX
HaTYpaJIbHBIX YHCEJ U3 JUara30Hay.

[IpakTnueckass pabora 17. «@yHkuuu. BosBpaieHue uucna MpeaplAylIMX BbI30BOB
TaHHOU (QYHKITUNY.

[Ipaktuueckass pabora 18. «Dynkuuu. Bo3BpalieHue JIOTHYECKHMX KOHCTAHT B
3aBUCHUMOCTH OT yCIIOBUS.

[Ipaktuueckas padota 19. «Dynkiuu. O6HOBIEHHE DYHKIIUN TPEOOPA30BAHUS CTPOKI.

Tema 5. OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO NTPOrPAMMHUPOBAHUS

Teopus. Ilapagurma 0OBEKTHO-OPHEHTUPOBAHHOTO MporpammupoBaHus. OCHOBHBIE
kommoHeHTHl OOII: ximacc, 00bekT, cBOMCTBa, MeTonbl. Ha3zHaueHne 00beKTa U €ro CHHTAKCHC.
Coznanue obOwvexkta B IluToH. Ilapamerpel m MeTonpl oObekTa. KOHCTpYyKTOp M 3K3eMIUISp
kiacca. Jlunamuueckue nois. IlonaTne poauTensckoro v J04E€pHEro Kiacca.

[Mpuamumner OOIT: HacnenoBanue, momuMopdu3M, HHKATNCYIAIMSA. BapuaHTel 10oCcTyma K
JAaHHBIM: CBOOONHBIN pexuMm jgoctyna (public), pexxum moctyma protected, pexum goCTyma

private. [Teperpy3ka oneparopos.



[Ipaktuka. [Tpaktnyeckas padora 20. «OOII. Co3manue mpocToro Kiacca.

[TpakTuueckas padora 21. «OOIl. Co3ganue kiiacca 4yucia ¢ KOHCTPYKTOPOM OT YHUCIIA,
orepaTopoM += 1 MeToioM get val(), BO3BpalaronuM 3Ha4eHUEeY.

[Ipaktnueckas pabora 22. «OOIl. Co3manme kimacca MyQueue ouepean c
KOHCTPYKTOPOM I10 YMOJTYAHUIO U QYHKIUSMU TI0 €ro 00padoTKey.

[Tpaktuyeckas padora 23. «OOII. Co3nanue xinacca Heitpon».

Tema 6. MaTremaTHuecKkre OCHOBBI HCKYCCTBEHHOI'O MHTEIIJIEKTA

Teopus. Ponp maTematuku B mporpamMmmupoBaHud. JluHeiliHas anreOpa: BEKTOpPHI U
MaTpullbl. AnreOpanyeckoe U TeOMEeTpUYecKHe ormpeaeneHue BekTopa. Omepanuu Haj
BEKTOPAMHU: CJIO)KEHUE, YMHO)XEHHE Ha CKasip (YMCIIO), BblUMTAHUE. BbruncieHue IMHbBI
BekTopa. Hopma BekTopa. MHOroMepHbI€ BEKTOPBI.

OcHoBbl JNHHEWHON anreOppl: MaTpuipl. [loHSATHE MATPUIBL, AIEMEHTH MATPHIBL.
Onepanuuu HaJ dIEMEHTAMH MaTPHIIBL: CII0KEHHE, BHIYUTAHUE, YMHOXKEHUE, TPAHCIIOHUPOBAHHUE.
YMHOXeHHEe MaTpullbl Ha BekTop. [IpeoOpa3zoBaHue miuockocTu. ACCOLMAaTUBHOCTh YMHOXKEHHUS
marpull. ucTpuOyTHBHOCTH YMHOXEHHsSI MaTpull. Enunmunas marpuna. HymeBas matpuma.
OO0parHas MaTpHLa.

OcCHOBBI MaTeMAaTUYECKON CTAaTUCTUKA W TEOPHUH BEPOSTHOCTU. MarcTaTHCTHKA!
NOHSTHE, Ha3HaueHue, TepMmuHojorus. CnyuailiHas BenuuuHa. PacnpeneneHue ciaydaitHON
BEIMUYMHBI. PacnpeneneHust peajgbHBIX CIy4yailHBIX BEIWMYMH: MOHsSTHE BbIOOpKU. [loHsATHE
HE3aBHCHMOCTH CIy4yaiiHbIX BeJn4YnH. He3aBUCMMOCTE B aHa/IN3€ JaHHBIX.

bazoBble MOHATUS TEOPUM BEPOSTHOCTEH: HUCHBITAHHUS U COOBITHS, HCHBITAHWE WIN
AKCIEPUMEHT cO ciy4ailHeIM ucxogoM. CBoiicTBa BepoATHOCTH. llomapHo He3aBUCUMBIE
coObITHsl. He3aBUCUMOCTBh B COBOKYITHOCTH.

Ipaktuka. [lpaktudeckas padora 24. «BekTopsl. Beruncienne KoopIuHaT BEKTOPOBY.

[TpakTuyeckas pabdota 25. «BekTopsl. HaxoxaeHnue yria Mexy BEKTOpaMu».

[Ipaktnyeckas pabota 26. «BekTtoppl. HaxokaeHune BeKTOpa, YIOBIETBOPSIOIIETO
YCIIOBUIO».

[TpakTuyeckas pabora 27. «Marpuiibl. Berancienue npousBeeHUs MaTpUID.

IIpakTuyeckas padota 28. «Marpuibl. Beraucnenue pazHUIbl MATPULD.

[IpakTuueckas pabora 29. «Teopus BeposiTHOCTU. Penienue 3agauy.

Tema 7. bubauorexu Python mist 06paboTKH JaHHBIX

Teopus.  bubmuorexka Numpy s o0paGoTkM dYHCIOBBIX MaccuBoB. (Co3naHue
OJTHOMEPHBIX M MHOTOMEPHBIX MAaCCHBOB, IMO3JIEMEHTHBIE ONepalMd C HUMH, J00aBlieHHE,

o0beMHEeHNEe, YIAJICHHE W COPTUPOBKA MaccuBOB. ClIaliCHHT MacCHBOB, MHOTOMEpPHBIC



MacCHBBI, TTOAJIEMEHTHBIC orepaiuu (shape broadcasting) u onepanuu mo ocsiM (CBOpayrBaHHE),
u3MeHeHue (GopMbl MacCUBA.

JIuneiinast anrebpa ¢ Oubmuorekoit Numpy. MHunmanuzanus MaTpull 3HAYCHUSAMHU U3
paBHOMepHOro pacnpeaeneHusi. OCHOBHbIE MAaTEMAaTUYECKUE ONEPallUU MO paboTe ¢ BEKTOpaMu
u Matpuiiamu B Numpy. BekropHo-mMaTpuiHas 1 MaTpUYHO-BEKTOPHAs orepainuu. BeTpoeHHbIH
metox T 1st TpaHCTIOHUPOBAHUS MATPHIL.

bubnmoreka Pandas ayis paboThl ¢ TaONIMYHBIMU JaHHBIMUA. BCTpOEHHBIC THITBI JaHHBIX
Series u DataFrame. Hasnauenue metonos .loc, .iloc, head() u mpumepsl ux HCIIOIB30BaHHMS.
DyHKIMS 3arpy3Ku O0JIbIINX HAOOPOB JaHHBIX read_CSV, mpUMephbl UCIOJIb30BaHUsA. METOIbI .
shape (Bo3BpaimieHHME KOpTeXa W3 4HCIAa CTPOK U cToibmoB y DataFrame), .columns
(BO3BpaleHne KOJJIEKIIUM C Ha3BaHUSMH CTOJOLOB), .info() (MHpOpMamus O BCEX CTPOKax
DataFrame). WMungekcanusi Mo yCJIOBHSM M HM3MEHCHHE NAHHBIX B Tabmunax. Busyamusarms
JMaHHBIX MocpeAcTBoM rpadukoB. Bunabl rpaduxoB. Touyeunas nuarpamma (Scatter plot) wim
yarpaMMa paccesiHusi KaKk OCHOBHOW WHCTPYMEHT BU3YaJTW3allMM B MAIIMHHOM OOy4YeHHH H
aHanm3e JaHHBIX. [Ipumep ucnonp30BaHus OMOIMOTEKH JUTS aHAINM3a U BU3YAJIM3allUU JaHHBIX O
naccaxupax Turanuka (maracer Titanik).

bubnanorekun Mapltlolib u Seaborn mams mocrpoenust rpadukoB. OyHKIUH OUOIHOTEK.
[TIpumep wucmonb3oBaHus OMOMMOTEK /S BH3YalIM3allMM JAaHHBIX O MAacCaKupax THUTaHWKa
(maracer Titanik).

Ipaktuka. ITpaktudeckas pabdora 30. «bubmmoreka Numpy. O6paboTka 0JHOMEPHBIX
MacCHBOBY.

[Tpaktuueckas padota 31. «bubmmoreka Numpy. O6paboTka 1ByMEpHBIX MaCCHUBOB).

[Ipaktuueckas pabora 32. «bubmmoreka Numpy. Ilonp3oBarenbckas (QyHKIUS IS
00paboOTKH OTHOMEPHBIX MaCCHBOBY.

ITpaktuyeckas pabora 33. «bubamorexka Numpy. Ilomp3oBarenbckas (QyHKUMS is
00pabOTKH JBYMEPHBIX MAaCCUBOBY.

[Ipaktuueckass pabora 34. «bubmuorexka Numpy u nuneitHas anre6pa. CkanspHoe
IIPOM3BEACHUE BEKTOPOBY.

IIpaktuyeckas paborta 35. «bubnmoreka Numpy M nuHelHas anreOpa. YMHOXEHHE
KBaJ[PaTHBIX MaTPHUID.

[IpakTrueckas pabora 36. «bubnmoreka Numpy u JuHeHas anredpa. 3amada TUHEHHON
perpeccum.

[Ipaktuyeckas pabora 37. «bubmmoreka Numpy u nuHeilHass anrebpa. MarpuuHoe

MMPOU3BCACHUC, TPAHCIIOHUPOBAHUEC, BBIYHUCIICHUC O6paTHOI\/'I MaTpulbD).



IMpaktnueckas pabora 38. «bubmmorexkm Pandas, Mapltlolib u Seaborn. Anamusz u

BU3yalIM3alsl JaHHBIX 0 maccaxupax Turanuka (natacer Titanik)».

Monayas 3. MamuHHoe 00yuyeHue kKak MmetoaoJioruss MU

Tewma 8. Brenenue B MammHHOE 00y4deHHE

Teopus. bazoBeie monsTHs MmamuHHOTO 00y4deHuss (MO): OOBEKTHI M NPU3HAKH,
BbIOOpKa, LieneBas nepeMeHHas. Ipumepst npumenenns MO. Tumbl alropuTMOB MalIMHHOIO
o0yueHMsI: MalIMHHOE OOy4YeHHME C YUYMTEJIEeM, MAallMHHOe O0ydyeHue Oe3 yuuTess. MallMHHOE
o0yuyeHHe ¢ YaCTUYHBIM IPUBJICYCHUEM YUHUTENsd, MAIIMHHOE OOyuYeHHE C IOAKPEIUIEHUEM.
[TocTraHoBKa 3aaud MamIMHHOTO OOydeHUs: oOydyeHue ¢ yuuteneMm. [IpencraBieHue TaHHBIX B
MalIMHHOM o00y4yeHuM. TaOnuuHble AaHHbIE W TUIB Npu3HAKkoB. [Ipu3HakoBoe onucaHue
00BbeKkTOB. UuCloBBIE, KaTeropuajibHble, OMHAapHbIE M INpouue npusHaku. Bunael 3amau MO.
[TonsTus perpeccuu M Kiaccu(puKaluy, UX OTIUYUSA U rpaduyeckoe MmpejcTaBieHue, 00IacTh
IPUMEHEHHUS.

[IpoGnema mnepeoOydeHus. l3MepeHne KadecTBa MOJEIM MAIIMHHOTO OOYYCHHUS.
@OyHKUMOHANBI KauecTBa: MeTpuKa, (yHKIUS morepb. Kpurepum KadecTBa MOJEIEH.
[TlepeoOyuenne MHOrowjeHoB. MeToasl pemieHus npobiem c¢ nepeodydeHuem. Merox k-
ommxkarinmx coceneit (k-nearest neighbors), KNN, ero npeumyiiecTBa 1 HeI0CTaTKH.

[NaliniaiiH MamMHHOTO OO0yuyeHus. DTanbl pa3padOTKH MOJAEIU MAIIMHHOTO OOYYEHHS.
Juarpamma naiiniaiiHa, OpUHIUI pa3JelieHus JaHHBIX: oOyvarolias U BaJUJAlMOHHAS YacCTH.
O6pabotka panHbix u data leakage, mnpu3HakKoB © Kpocc-Banupauust [Uisi moadopa
runepnapamMeTpoB Monenu. OO6paboTka AAHHBIX: BalMaalus, yAaJeHUS YTEUYKHM U 00paboTka
IPONYIIEHHBIX 3HaYeHUH, 00pabOTKa KaTeropuaJbHbIX U YUCICHHBIX TPU3HAKOB.

MeTtpuku MalimHHOrO oO0y4yeHus. MeTpuku, ux HazHaueHue. Buasl metpuk. OCHOBHBIE
metpuku perpeccun: MSE, MAE u ux Bapuauuu; kodpduuueHT nerepmMuHanuu. Orinuue
MeTpukH OT (GyHKIUH noTepb. Metpuku Precision u Recall, mokaszarens F1-mepa. OnenuBanue
kadecTBa ynopspounBanus rpaguxom ROC-AUC. Jloructuyeckas ¢pynkmus ommokn LogLoss.

IIpaktuka. [Ipaktudeckas padora 39 «Pemenue 3agay no reme namian MO»

[IpakTuyeckas padota 40 «Peanuzanus kinacca TUHEHHON perpeccum.

Tema 9. MaremaTndeckrie OCHOBBI MAITUHHOTO O0YYCHUS

Teopua. @yHkIMM MaTeMaTH4eCKOro aHanu3a. Yucio ODilepa W NOKas3aTelbHas
¢yHkuuel. OKcrnoHeHUuanbHas (QyHKIUSA, ee rpaduk, cBoiictBa. Ilpemenst QyHKUuN u
nocienoBarenbHocTeld. [IoHsATHE M OCHOBHBIE CBOWCTBa JiorapuMuyeckoi ¢QyHKIMHU, ee

rpadux. CpoiicTBa (yHKUMN: HENPEPHIBHOCTb, SKCTPEMYMBI, BO3pacTaHHe U YyObIBaHHE.



OKCcTpeMyMbl (QYHKIMI: ONpeneNneHus, MpUMepbl 3KCTPEMYMOB U CBOWCTBO MOHOTOHHOCTHU
(byHKIHHA.

[IpousBogHasa, TpagWeHT W TpaJueHTHas onrtumusauusd. [loHATHE NPOU3BOAHOM,
reoMerpuueckuil cmbicia. [IpousBognas kak ¢yskius. [IpousBogHas KOMIO3UIUU (DYHKIIHM.
Boruncnenne mpou3BOAHBIX, MPaBWIO MPOU3BOAHOM Kommno3unuu. IIpomsBognas ¢yHkuumit
MHOTUX nepeMeHHbIX. ['paguent. I'panuenTHas ontuMu3anus. AJIropuT™M rpaJueHTHOrO CITycKa
JUTSL HAXOXKAeHHsI MUHUMYyMa QyHKrr. O JHOMEPHBIN TPAAUCHTHBIN CITyCK Ha si3bike Python.

[Ipaktuka. [IpakTuueckas padora 41 «Pemenue 3a1ad Ha TPaUEHTHYIO ONTUMHU3ALHIOY.

Tema 10. Anroputmsl perpeccuu B 3agadax MO

Teopus. Anroputm MO nuHeiiHass perpeccust JUlsl aHaiau3a JaHHBIX: OINpPEAEICHUE U
OCHOBHBIE cBoiicTBa. OOyueHHUE MOJAENW JMHEHHON perpeccuu Mg OOJIBIIET0 KOJIMYECTBA
npu3HakoB. [IpuMeHeHHe MOJeNU JIMHEHHOW perpeccud u3 Oubnmoreku Python Sklearn k
pEIIeHUI0 TPAaKTHUECKUX 3aaad. Busyanmuzauus wmonenu. MuHTeprnperanus KodQPHUIMEHTOB
JIMHEHHOM pEerpeccum.

AJNTOpPUTM  JIOTHCTUYECKOW perpeccuu. JIBymepHas IMHEHHas KiacCU(UKAIIHS.
MHuoromepHsblii ciayyail. BeluucieHue BepoATHOCTH KiaccoB. Jlorucruyeckass perpeccus.
Jloructuueckas perpeccus B MaTpUYHOM BHUZE. 3amuch KpuTepust KauyecTBa. Jlormcruueckas
(GYHKIUS IOTEPb.

[paxTuka. [Ipaktueckas padota 40 «Peanusanus kinacca JMHEHHON perpeccum».

[Ipaktuyeckas pabora 42. «Peanmsaunus joructudeckoil perpeccun ¢ Lo-
O€ETyJIIpU3aLuein»

Tema 11. Bribop momenu MO u merona oreHKH ee YPPEKTUBHOCTH B 3aBUCUMOCTH OT
pelraemMoit 3a1auun

Teopus. Jlornyeckue anropuTmsl aHainu3a JaHHBIX. Pemaromue aepeBbs, yCTPOMCTBO U
oOyueHue AN 3a7a4M Kiaccuukanuu. AHalIM3 pellaroliux JepeBbeB. BriOop pemraromiero
npaBwia B pewarouieM jepeBe. l[lepeoOyueHue u HenooO0yuyeHHE pEIIAIONINX JIEPEBBEB:
MIOCTaHOBKA IPOOJIeMbl; THIEpIIapaMeTphl pelIalonInX AepeBbeB. [IpenMyiecTsa U HeAOCTATKU
pelaroux 1epeBbeB. Pemaromee 1epeBo 1 3a1a4l pErpECCHUH.

Komnosunun anroputmoB. Miaes NOCTpOEHHsS KOMIIO3MLIMM aJITOPUTMOB: IHPHHIMII
Kongopce; skcnepument ['anbrona. barrunr: mpoctoe rosnocoBaHue; OyTCTpam. AJITOPUTM
ciayvaifHoro jeca. CTEKMHI: HJes CTEKHWHra, crocoObl 0o0y4yeHus, aHanu3. byctunr: unes
QITOPUTMA, TPATUEHTHBIA OYCTUHT, TPEUMYIIECTBA U HEJOCTATKHU.

[Maiinnaitn BeIOOpa Moxenu. PaGora ¢ OuOimotekoit Sklearn (momynmu grid search u

pipeline). Kouseiiep 00pabOTKH JaHHBIX C TIOMOIIBIO Pa3IMYHBIX Mojesel. Beibop Hammydiei



MOJIEJI MAIIMHHOTO OOy4eHHMs JUIsl KOHKpeTHOM 3amauu. TexHuku BpIOOpa TurepnapaMeTpoB
MOJIEIH.

Konkypcel Ha kaggle.com. ITnardopma s mpoBeneHUs: COPEeBHOBAHUH 10 MAIIMHHOMY
obyuenuto Kaggle. Jlatacer™ u 3arpy3ka pemieHuii Ha iatrgopmy Kaggle.

[Ipaktuka. [Ipaktrdeckas padora 43 «Iloctpoenne momenn MO MeTomoM OnFKaMImMx
cocellel U U3MEPEHHE €€ Ka4eCTBa C IIOMOIIBIO KPOCC-BAINJALIAN.

[Ipaktuyeckas pabora 44. «OOyyeHHE KOMIIO3ULMHU alTOPUTMOB. CIy4YalHBIH Jiec U
IrpaJueHTHBIA OyCTHHI C MOMOIIbIO TOTOBBIX pealu3aluil JaHHBIX Mojeliell B OmOImorekax

sklearn u catboost.»

Mopnyasb 4. HelipoHHble ceTH M KOMIIBIOTEPHOE 3peHue

Tema 12. BBeneHne B HEHPOHHBIE CETH.

Teopusa. HWcropust pasButuss HelpoceTe. Mozeinbp HCKYCCTBEHHOIO —HEHMpOHa.
[lepuentpon Po3enOnarra: mosiHOTa M CXOAWMOCTb. AJTOPUTM OOY4Y€HHUS HEHPOHHBIX CETEH.
PexyppentHble HelipoHHble ceTu. CBEpTOUHbIE HEMpPOHHBIE CETH. PeBoirouus TIyOOKOro
oOyuenus. Tpanchopmepbl B 00paOoTKe ecTecTBEHHOTro s3bika. COBpeMEHHOE pa3BUTHE
HEHUPOHHBIX CETEH.

Mopnens HelipoHa. ®ynkuusa curmouabl. @DyHkuuu axktuBauuu. OAMH HEHUPOH U
MOJIHOCBSI3HAs HEMpOHHAsE ceThb. MHOTOCIONHBIA MepuenTpoH O0O0y4YeHHE MOJHOCBSI3HBIX
HEHpOHHBIX ceTeil. 3amaya pacno3HaBaHus pykomucHbIX nugp. IIpeobpasoBanue BekTOpa B
nepuentpone. [lapamerpsl HeilponHoil cetn. OOyueHue HeWpoHHBIX ceTeil. OOyueHue
nepuentpona. Ontumuszanus QyHKIUHU noTepb. CTOXaCTUYECKUI IpalueHTHBIA CIyCcK. AHAIU3
MOJIHOCBSI3HBIX Helpoceredl. CriocoObl peryisipuzallid B HEMPOHHBIX ceTax: ciou Dropout u
Batch Normalization u ux npumenenue. ®dpeiiMmBopku deep learning. OOyueHHe HEHPOHHBIX
cereil B OnbinoTeke rirybokoro ooyuenus PyTorch.

[paxTuka. [Ipaktnueckas padota 45. «OOyueHne HelpoHHBIX ceTell B Pytorchy.

Tema 13. TexHOJIOTHS KOMIIBIOTEPHOTO 3PEHUS

Teopus. CBepTouHble HEWPOCETU: UCTOPHSI Pa3BUTUSI KOMIIBIOTEPHOIO 3peHus. Mcropus
pa3BUTHSI KOMIIBIOTEPHOTO 3peHus, KoHKypce ImageNet. KomneroTepHoe 3peHne 10 HelpoceTen.

VYcrpoiictBo  cBepTkH. ['mctorpamma  opueHTHpoBaHHbIX  TpaaueHtoB (HOGQG).
Knaccudukanus nzobpaxenuil. IloaHocBs3HbIe ceTH A 00paboTku KapTHHOK. CBepTOUYHbBIE
cetu i 00paboTku kapTHHOK. CBepTKa n3odpakeHus puibTpom. Oneparus cBepTku. CBepTka
IBETHBIX M300paxkeHuil. IlocTpoeHme mnpoTOTHIIA CBEPTOUHOW HEHpoceTHu. YCTPOUCTBO

MOJIHOLIEHHON cBepTouHOM HelpoceTH. IlocnenoBarenbHble CBEpTOYHBIE CIIOM B 00paboTke



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

[TapameTpsl B TOJHOCBSA3HOM 4YacTW CBEepTOYHOH Helpoceru. Pooling B pemenun
po06IieMbl OOJIBIIOTO KOJMYECTBA apaMeTPOB CBEPTOYHOM HEHPOCETH.

Apxurexkrypbl CNN. Apxurektypsl cBeprounsix Heiipocereii: AlexNet; VGG. IIpo6iema
3aryxanus rpaguenToB. SKip Connection. Skip Connection B cBepTOUHBIX CIOSX. APXUTEKTYPbI
ResNet, DenseNet.

Transfer Learning: mnepeHoc 3HaHuii. IlpumeHeHne npu oOydeHMH HEHWpOCETEH.
JlooOyuenue cetu. 3aMOpo3Ka CI0eB Mepes J000ydeHuEM.

[Ipaktuka. Ilpaktuueckas pabora 46. «llocTpoeHue cBepTOUHONW HEHpoceTH st
pelIeHus 3a1a4n KiacCu(QuKaum.

[Ipaktuueckass pabora 47. «JlooOyueHue HeilpoceTn Ha 3aaadyy KiacCU(UKAINH
KapTUHOK.

Mopnyas 5. IIpoaBuHYTBIE a1rOPUTMbI MALIUHHOTO 00YUYeHHS

Tema 14. Jloructruueckas perpeccus 11 KiiacCu(pUKaLUU TEKCTOB

Teopus. 3amaua knaccuuKauu TEKCTOB W ee HpumMmeHeHue. Kiaccuueckue MeTofbl
pellieHus, UX JOCTOMHCTBA U HeAocTaTKu. CrocoObl KOJMPOBAHUS TEKCTOB ISl CIIOJIb30BAHUS
B KJIaccmueckoM mojaxoze. [IpeaBapurenpHas o0paboTka TeKCTa ¢ IOMOIIbI0 OubImoTeku nltk.
OOyueHue airopuT™Ma JIOTHCTHYECKON perpeccur Ha bag-0f-words (memok cioB) wu
SMOeIMHIax CJIOB B JIByX CETTHHIAaX Ha 3ajjaue KJIAcCU(PHUKAIMKU HACTOSIUX U (HEeHKOBBIX
HOBOCTEH, CPAaBHEHUE PE3YJIbTATOB.

[paktuka. [Ipaktuyeckas padota 48. «Jloructuueckas perpeccus IUIsl KiIacCUPUKAIIH
tekcToB. Co3anue craM-(QuibTpay.

Tema 15. Meton onopHbIX BEeKTOpoB (SVM)

Teopus. Hasnauenue MmeTosa oOMOpHBIX BekTopoB (SVM). 3Bamaua nuHeitHOM
kjnaccupukanuu. Pasgenumelii u Hepaszaenumblil ciaydan. Wnes anroputrma. SnepHbIil Tprok.
[Tpeumymectea SVM. Orctyn oObekra. ®Dynkius mnortepb. lllupuna mnonocel. 3agaua
ONTUMM3ALHH.

IIpaktuka. [IpakTuueckas pabota 49. Pemenue 3aauu onTUMH3ALINY.

Tema 16. ['panmueHTHBIH OyCTHHT

Teopusa. I'pagueHTHBII OYCTHMHT KaK HOBBIH CIOCOO TOCTPOCHUS KOMITO3HUIIHH
anropuTMoB. IlpumeHeHue anroputMa i 3a4ad KJIacCH(UKalWMU, PErpeccud U MPOCTOM
MojenbHOM 3a1aun. IlpenmymiecTBa u HenoctaTku OyctuHra. ['otoBsle peanuzanun: XGboost,

LightGBM u CatBoost.



[Ipaktuka. [Ipaktudeckas pabora 50. «PemeHue 3amaunm perpeccur C IMOMOIIBIO
IPaAMEHTHOTO OYCTUHTaY.

Tema 17. Knactepu3zauus U METOAbI MIOHUKEHUSI PA3MEPEHHOCTH

Teopusa. 3amaum mammHHOrO O00y4YeHHs Oe3 yuutens (0e3 oOydaromieil BBIOOPKH):
KJIacTepHU3alds W METOAbl MOHIM)KEHUS Pa3MEpPEeHHOCTH. MeTolbl CHM)KEHUS DPa3MEPHOCTH:
METO/JI IJIaBHbIX KOMIIOHEHT, t-SNE u aBTO’HKOAEpHl. 3ajaua KiacTepU3allM: MOCTAaHOBKA U
npuMmeHenue. Meroasl knacrepusanuu: K-Means 1 DBSCAN, ux npeuMyiiecTBa 1 HEJOCTaTKH.

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

Tema 18. 3agaun KOMIIBIOTEPHOTO 3PEHUS M UX HEHPOCETEBbIC PEIICHUS

Teopus. 3agaun 0651aCTH KOMIIBIOTEPHOTO 3PEHUS: CETMEHTAlMs, AETEKIMs, TeHepaLusl
n3o0paxkenuil. [locraHoBka 3agauu cerMeHTauMu W uaen ee pemeHus. CemaHTHYecKas
cermeHtanus. Transposed convolution, CoBpeMeHHbIE apXUTEKTypbl HeHpoceTel A 3aj1adu
cermentanuun  SegNet, U-Net. 3amaunm Ha CThIKE KOMITBIOTEPHOTO 3peHUS W 00pabOTKU
€CTeCTBEHHOTO si3bIKa. Cephl UX MPUMEHEHHS U PECYPCHI JUIs TECTUPOBAHUS MOJIEINEH sl 3TUX
3ajay.

IIpaktuka. IIpakTrueckas pabora 52. «Pemenue 3amaun cerMeHTalMM M300paxeHUul ¢
KaMepbl OECTTMIIOTHOTO aBTOMOOHIIS.

Tema 19. BHenpenne mojeneii MAIIMHHOTO 00yYEHUS B IPOIYKT

Teopus. Cranuu pazpadorkun ML-mozeneii. BeiOop MeTpuku B 3aBUCUMOCTH OT 00J1acTH.
CnoxHocts kKoHBeprammu. ML u mpoGnema TouHocTH. Banupmanust AaHHBIX M NPU3HAKOB.
HenocrynHocTes mpu3sHakoB U KpeAUTHbIM ckopuHr. IIpobrmema BeIOOpa Moxenun. ML u
npobiieMa BbIOOpa ObICTpol Mozaenu. Metpuku nponaykra. [Ipumepsl MpoayKTOBBIX THIIOTE3.
Oransl BHeApeHus:t ML-moneneit.

IIpaktuka. IIpaktuyeckas padora 53. «Co3nanue Tenerpam-00Ta ¢ S3bIKOBON MOJEINBIO
JUISL KiTacCU(pUKAIIMY TOKCUYHBIX TEKCTOBY.

Tema 20. Benenne B 00pabOTKy €CTECTBEHHOTO SI3bIKa

Teopus. OOpaboTtka ectecTBeHHOro s3bika (Natural Language Processing, NLP).
[Tpumepsr ucnonszoBanus NLP. /lannbie mis oOyuenust. OcHoBHbIe 3a7aun NLP. CrnocoOsl
KOIWPOBAHMA CJIOB JJISI MOJAYM B MOJECIIM MAallIMHHOI' O 06yquI/I$I: MEIIOK CJIOB Bag of Words, u
Tf-1df, ux npeumyiectBa u Hegoctarku. O0paboTka Tekcra. ba3oBrie onepauu mo 06paboTKe
TEKCTOB: IIOJIyu€HHE MpH3HAKAa M3 TEKCTa M OYMIICHHWE €ero OT HEeHYXXHOH HHQOpMaIuu.

CTeMMUHT U neMMaTu3anusa. TokeHu3aIus.



OMOEJIMHIH - CIOCO0 KOJIUPOBaHMS CJIOB JJIS MOJAud B AJITOPUTMBI MAIIMHHOIO
oOyuenus. CBoiicTBa 3MOeAIMHTOB. OUCTpHOyTHBHAS ceMaHTHKa. [lomydyeHune >MOeaTUHIOB.
Crioco6s1 00yuenus sm6euaros: Word2Vec u GloVe. IlpoBepka kadecTBa SMOEITHHTOB.

[Ipaktuka. [IpakTudeckas padora 54. «IIpemoOydeHHble dMOEITUHTH U3 OUOIMOTEKH
gensim st perieH s 3a1a4u epeBoia TEKCTay.

Tema 21. Knaccudukaius TekcTa 1 peKyppeHTHbIE HEHPOHHbIE CEeTH

Teopusi. Metoapl kinaccudukanuu TekcToB. PekyppentHbie HeiipoHuble cetd (RNN):
oO1ee yCcTpoicTBO, MPUMEHEHHE B KiaccUUKaIus TeKCToB, BuAbL. [Ipocreiimuii Bua Vanilla
RNN. IIpeumymectBa u Hemoctatku RNN. ITpumenenne RNN mis pemenus 3ampad o0paboTKu
TEKCTa: Kiaccu(ukanus, s;3bIKOBOE MOJICIIMPOBAHIE, MAIIMHHBIN TIEPEBOJI.

[paktuka. Ilpaktudeckass pabota 55. «buHapHas kiaccuukanus C TOMOIIBIO
PEKYPPEHTHOU HEMPOHHOU CETH».

Tema 22. SI3pIKOBOE MOJICITMPOBAHUE

Teopus. Ilonstue s3pIKOBOrO0 MoaenupoBaHus. GopmanbHas MOCTAHOBKA 3aJa4M YEpe3
IIEPEMHO)KEHUE YCJIOBHBIX BEPOSTHOCTU CJIOB Ul OLIEHKM BEPOSTHOCTU TEKCTa. MeTpuku
kagectBa. OCHOBHasi MeTpHKa KadecTBa Ui S3BIKOBOTO MOJEIMPOBAHUS — MEPIICKCHSL.
®dopmyia nepriiekcuu. Pemenue 3agaun s36IKOBOr0 MOJEIUPOBaHUS € MOMOIIbI0 N-rpaMMHON
A3BIKOBOM Mojenu. PemreHne 3amaum s36IKOBOro MozesnnpoBaHus ¢ nomompo RNN. Metoabt
reHepaluy TeKCTa ¢ MOMOUIbIO S3BIKOBBIX Mojenei. CtpaTeruu reHepanuu Ttekcra: greedy u
beam search.

Beenenne B LSTM u GRU. IIpoGiemsl B3pbIBarOIMXCS U 3aTyXaroUIMX I'PaJdEHTOB.
Pemenne npo6seM ¢ momoIbio KaunuHra rpaaueHToB u apxutektyp LSTM u GRU.

[paktuka. [Ipakthdeckass pabora 56. «OOyuenue char-level s3pIkOBOM Momenu B
nomMoIbr RNNy.

Tema 23. CoBpeMeHHbIe apXUTEKTYpsl NLP

Teopus. Wcrtopuss passutus apxutrektyp B NLP. CoBpemeHHas apXuTekTypa
Transformer. Ilo3unuonHsle >MOenauHru u obmas apxutektypa Transformer. Mexanusm
BHUMAaHMS.

Cnou wm snementsl: Mmulti-head attention, LayerNorm, feed-forward cunoii, residual
connections. KoaupoBaHue TMO3UIMOHHOW WH(POPMAIIMK TMO3UIIHOHHBIMU  3MOEIMHTaMH.
[TprMeps! UCIIONIB30BAHUS APXUTEKTYPHI B Pa3IMYHBIX 00JIACTAX NIyOOKOro 00y4deHu .

Subword Tokenuzauus. HauBHON TOKeHM3alMu Hee NPOOJIEMBI.  €CTh HECKOJIBKO
npobiiem, B ToM uymcie out-Of-vocabulary.CoBpeMeHHBIH alrOpUTM TOKEHH3AalUM TEKCTa —

Byte-Pair-Encoding



[Ipaktuka. I[Tpaktuueckas padorta 57. «Pemenue 3amaun KiaacCU(UKAIUU C TTOMOIIBIO
moaenu BERT apxutexrypa Transformer.

Tema 24. Beenenue B Transfer Learning B NLP.

Teopus. Ocobennoctu moaxoma Self-supervised learning. IlpenoOydyeHnne Ha OOIBIIOM
obbeme “cripbix” maHHbIX. JlaTacer mus omenku kadectrBa GLUE. GPT. BERT u Masked
Language Modeling. BART. IlpenoOyuenue Seq2seq. CyMmapusaims TEKCTa C ITOMOIIBIO
BART.

[Ipaktuka. [TpakTnueckas padora 58. «Knaccudukanus TOKEHOBY.



Paznen 3. KanennapHo-reMaTuyeckoe MJIaHNPOBaHUE

KomunuecTBo dopma
= 9acoB KOHTPOJIS
% E dopmMma 2
3 = Tema 3ansiTus = S
S S 3aHATHSA g % o
Z el =
==
Monayab 1. BBegeHue B TEXHOJOTHIO HCKYCCTBEHHOT0 HHTE/UIEKTA U
OCHOBBI porpaMmMupoBanus Ha Python
1. | 3nakomctBO ¢ TexHonoruen NN YuebHoe 1 1 TecT, onpoc
3aHsATHE
2. | 3makomMcTBO ¢ ipodeccusimu B UM YuebHoe 1 1 TecT, onpoc
3aHsATHE
3. | BBemenue B s3bik mporpammupoBanus | [Ipaktuyecka | 0 2
Python. Cpena paspabotku Jupyter Lab. s paborta
Juctpubytus Anaconda
4. | BeneHue B S3bIK MPOrpPaMMHUPOBAHMUS VYyeOHoe 1 1 Tecrt, onpoc
Python. TIlepemennsie. Opranu3zauus 3aHATHE
JMajora
5. | Beemenue B s3bIk mporpammupoBanus | [Ipakruuecka | O 2
Python. Opranu3anus auaiora s paboTa
6. | BBemenuwe B S3BIK MPOTPaMMHUPOBAHHS VYyeOHoe 2 1 Tecrt, onpoc
Python. OcHOBHBIE CHHTaKCHYECKHE 3aHATHE
€IMHUIIBI M KOHCTPYKIUU
7. | BBemenune B s3bIk mporpammupoBanus | [Ipakrnuecka | 0O 1
Python. JIunelnpiii aroputm g paboTa
8. | Beemenune B s3bIk mporpammupoBanus | [Ipaktnuecka | O 1
Python. YciioBHbIi aJiropuT™ s pabora
9. | Benenue B s3bIk mporpammupoBanus | [Ipaktuuecka | O 2
Python. Kackannebrit YCIIOBHBIH s pabora
oreparop
Bcero yacos: | 5 12
UTOro 17
Monayab 2. Co3nanue aaropuTMoOB HCKYCCTBEHHOTO
uHTeIeKTa Ha Python
10. | Crpoku wu 1wmkiael. Tum string u VYuebHoe 1 1 Tecrt, onpoc
ormepanuu Haj crpokamMud CTpOKH H 3aHSATHE
mukiasl.  Hukn ¢ mapameTrpom  u
YCIIOBHEM
11. | Coucku, Qynkmumn, ¢aitnel.  Tumsl VYuebHoe 0 1 Tecrt, onpoc
nauubiX list u dict Crucku, QyHKIUH, 3aHSTHE
¢aitnel.  Omepanuu  cO  CIUCKaMU
Crnucku, pynkuuu, daiinsl. Onepanuu ¢
dbaitnamu
12. | Cruckw, ¢byHKIIUY, Gaitnbl. VYyeOHoe 1 1 Tecrt, onpoc
ITonp3oBarensckue ¢yHkuun CHUCKH, 3aHATHE
¢byHKIIUY, daitnbl. Bo3sspamenue
JIOTHYECKUX KOHCTAHT B 3aBUCUMOCTH
otT ycinoBus Cnucku, GyHKIUH, (aiibl.
OOHoBneHne GyHKIUU PpeoOpa3oBaHUs
CTPOKH




13. | OcHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO VYuebHoe 1 Tecrt, onpoc
MIPOrpaMMHUPOBAHHUS. Knaccst u 3aHATHE
OOBEKTHI
OOII. Konctpykropsl OOII. Metoasl
OOII. Ileperpyska omeparopo OOIL.
Co3pnanue knacca Heiipon
14. | Maremaruueckue OCHOBBI YyeOHoe 1 Tecrt, onpoc
HCKYCCTBEHHOTO HMHTEJUIEKTa. BekTopbl 3aHATHE
Y MaTPUIIBI
15. | bubnuoreka Numpy it 00pabOTKH YuebHoe 1 TecT, onpoc
YHCIIOBBIX MacCHBOB 3aHsATHE
16. | MatpuuHoe npowusBenenue, | [IpakTudecka 2
TPaHCIIOHUPOBAHHE, BBIUUCIICHUE g pabora
00paTHON MaTpUIIbI
17. | bubimorekn Pandas, Mapltlolib wu VuebHoe 1 Tecr, ompoc
Seaborn. AHanu3 JaHHBIX O MACCAKHUPAX 3aHATHE
Turanuka (naracer Titanik)
18. | AHamu3  maHHBIX O  maccaxkupax | IIpakTuuecka 1
Turanuka (naracer Titanik) s paboTta
19. | Buzyanuzanust gaHHbIX o maccaxupax | [Ipaktuuecka 2
Turanuka (naracer Titanik) s paboTta
Bcero yacos: 12
UTOIO: 17
Moayab 3. MamiuHHOe 00y4eHne KaK MeTO10JI0TUsl
HCKYCCTBEHHOI0 HHTEJLJIEKTA
20. | BBenenne B MamMHHOE OOydYeHHE VYyeOHoe 1 Tecrt, onpoc
(MO). Perpeccus u kiaccudukanus 3aHATHE
21. | Perpeccus u xinaccuuKarms [IpakTruecka 1
g pabora
22. | IaiituiaitH MaITMHHOTO 00yYEHUS [IpakTuuecka 1
g pabora
23. | Iloctpoenne wmomenu MO wmeronom | [IpakTuuecka 1
OJKalIuX cocenen s paboTta
24. | Usmepenne kauectBa moaenn MO c | [Ipaktuuecka 1
TTOMOIIIBIO KPOCC-BATHIAIINHI s paboTta
25. | Iloctpoenne wmomenu MO wmeronom | [IpakTuuecka 1
OMmKalIuX cocelneid U M3MepeHue eé s paboTta
KauecTBa C MOMOIIBI0 KPOCC-BATUAIINH
26. | MeTpukn MammMHHOTO OOydYeHHs. B VYyeOHoe 1 Tecr, onpoc
3ajaue perpeccum, B 3aaue 3aHATHE
KJIACCU(PUKAITIH
27. | Peanusanus KJIacca nuHenHon | [lpakTuuecka 1
perpeccun s paboTta
28. | MaremMaTu4ecKue OCHOBBI MAITHHHOTO YyeOHoe 1 TecT, omnpoc
oOydeHuss. OYHKIMH MaTEMaTHIECKOTO 3aHSTHE
aHaJm3a
29. | MaTtemaTndeckne OCHOBBI MammHHOTO | [IpakTHuecka 1
oOydeHus. ['paiueHTHAs ONITUMU3AIIHS s paboTa
30. | AnropuTM™ rpaJUeHTHOTrO CIIycKa [IpakTnuecka 1
g paboTa
31. | AnroputMbl perpeccuu B 3agayax MO YuebHoe 1 Tecrt, onpoc




3aHsATHE
Bcero yacos: 12
HUTOI'O: 17
MonayJb 4. HeiipoHHbBIE C€TH U KOMIILIOTEPHOE 3peHue
32. | Beenenue B HEHpPOHHBIE  CETH. VYuebHoe 1 Tecrt, onpoc
HeiipoceTs st 3a1aun kiaccuGuKanuu 3aHSTHE
33. | Iloctpoenue HEHPOHHBIX ceTei. VYuebHoe 1 Tecrt, onpoc
Brenenue B 6mbimoreky Pytorch. 3aHATHE
34. | Obyuenue  HeWpoHHBIX cered B | [IpakTuyecka 2
o6ubmmoteke PyTorch g pabora
35. | Perynspu3zanus B HEHPOHHBIX CETAX VYuebHoe 1 TecT, onpoc
3aHsATHE
36. | [loctpoenne  koHBediepa  oOyueHus | [IpakTuyecka 2
HeHpoceTen c HCIIOJIb30BAHUEM g pabora
PyTorch
37. | TexHonorusi KOMITBIOTEPHOTO 3PEHUSI. VY4eOHoe 1 Tecrt, onpoc
CBépTOUHBIC HEHPOHHBIC CETU 3aHSTHE
38. | Pabora ¢ mataceramm m3o0paxkenuii B | I[IpakThuecka 1
PyTorch, MIOCTPOEHHUE KJlacca s paborta
CBEPTOYHOM HEMPOCETH
39. | [locropennue APXUTEKTYPbI YyeOHoe 1 TecT, onpoc
CBEPTOYHBIX HEHPOHHBIX ceTel. 3aHATHE
Transfer Learning
40. | HooOyueHue HeHpoceTn st | [Ipaktryecka 1
KJ1acCu(DUKALMU KapTUHOK s pabora
41. | Knaccudukamus  m3o0paxenuid  Ha | [IpakTuyecka 1
IIPaKTUKE g paboTa
Bcero yacos: 12
HUTOI'O: 17
HUTOTI'O no nporpamme 68




Paznea 4. CnnocoObl onpeneseHus1 pe3yJibTATUBHOCTH U (DOPMBI NOJABEIeHUS] UTOTOB
peau3anuu NporpaMmsl

[TporpamMmMoii mpemxycMaTpUBAIOTCS CIEAYIOIIME BUABI KOHTPOJS: MPEIBAPUTEILHBIN
(BOIHBIN), TEKYIIHH, TPOMEKYTOYHBINA, HTOTOBBIH.

IIpenBapuTe/bHBIH KOHTPOJIb IPOBOIUTCS Ha MEPBBIX 3aHATHIX C LEIbIO BbISBICHUS
00pa30BaTEeIbHOTO U TBOPYECKOTO YPOBHS OOYyYAIOMIUXCS, WX CIOCOOHOCTed. MokeT ObITh
Oopranu3oBaH B popme codbeceJoOBaHMs TN TECTUPOBAHMUS.

Texkymmii KOHTPOJIb OCYIIECTBISACTCS AJIs1 OOECIEUEeHUs OlepaTUBHOM 0OpaTHOM CBSI3U
MEXJly MpernojiaBareieM U 00y4aroIIuMCs, a TaKKe KOPPEKTUPOBKU METOIOB, CPEICTB U POpM
o0y4YeHHsT B TPOILECCE OCBOCHHUS OOYYAIOUIMMHCS MOAYJIEH, pa3fesioB U TEeM MPOTrPAMMBIL.
Tekymuii KOHTPOJIb TPOBOAUTCA B Xo0Jae paboThl ¢ OOyYaOIMUMUCS, TMPH TMPOBEIACHUU
ayJIMTOPHBIX 3aHATUH, a TaKkKe IMpPH OLEHUBAHUU CaMOCTOSTENbHON paboTel. Mosker
MPOBOAUTHCA B (pOpME TECTUPOBAHUS, OMPOCA, BHIMOIHEHUS TPAKTUIECKON PaOOTHI.

IIpoMe:kyTouHasi aTTecTAUMsA OCYIIECTBISETCA IS OOECICYEeHHUs] OLEHKM KadyecTBa
OCBOCHHUS OOYYArOIIMMHKCS CTPYKTYPHBIX KOMITIOHCHTOB IPOTPaMMBI: MOAYJS, paszjiena u
ABIIIETCS. CHCTEMaTHYECKUM MEpONpHUsATHEM B oOpas3oBareinbHOM mporecce. JlanHas dopma
KOHTpOJIsI HampaBieHa Ha BBISBICHUE 3HAHHWM, YMEHUN W HABBIKOB y4YallUXCi U OMpeIelseT
CTCTIICHh WX YCBOSEMOCTH yd4eOHOro wmatepuana. I[IpomMexxyTodHas aTTecTamus MOXKET
MIPOBOIMTHCS KaK Ha OTJIEBHBIX 3aHATHSAX, TAK U B PE3yJIbTaTe UCIIOIB30BAHUSI HAKOITUTEIIHLHON
CUCTEMBbI OLIGHWBAaHUSA MO pe3yJNbTaTaM TEeKYIIEro KOHTPOJsS OCBOCHHs mporpammbl. Dopmbl
MPOMEXKYTOUHON aTTeCTallM; TECTHPOBAHUE, OMPOC, BBHIMOIHEHHUS KOHTPOJIBHOW WU
MPAKTUYECKON pabOTHI.

HroroBasi arrectanms OCyIIECTBISIETCS B KOHIIE YU4€OHOTO rojja WM NPU 3aBEPUICHUN
oOydeHHs 10 TporpaMMme, C I[eNbl0 TMPOBEPKH 3HAHWA, YMEHUH U HAaBBIKOB IO
o0mreo0pa3oBaTenbHO 00IEpa3BUBalOIIEH TporpamMmme. B COOTBETCTBUU C pe3yibTaTaMu
WUTOTOBOW aTTECTAIIUH OTPEACIISIETCS, HACKOJIBKO JOCTUTHYTHI PE3YJIbTaThl IPOTPAMMBI KaXKIbIM
yYaluMcs, TOJTHOTA BBIIOJHCHHUS MporpaMMbl. DOpMBI MTOTOBOW aTTECTAllMH; HWTOTOBOE
TECTUPOBAHUE, BBIMIOJIHEHUSI WUTOTOBOW pPabOTHI, 3alIMTa WHAWNBUAYAIHHOTO WJIH TPYHIIOBOTO
MPOEKTa B BUJIE MMyOJIMYHOTO BBICTYIUICHHSI C JIEMOHCTPAIIUS IPOSKTHOM pabOTHI.

Kputepun orieHKH 3HaHHIA, YMEHHI ¥ HABBIKOB TIPU OCBOCHHUH MPOTPAMMBI IIPUBEJICHBI B

Tabnurel.



Tabnumna 1. Kputepun orieHnBaHus pe3yJIbTATUBHOCTH 00Pa30BATEIHbHOM IEATETLHOCTH

YpoBeHb
TeOpPeTHYECKUX 3uanus
3HAHUH

Ha wurToroBom TtecTupoBaHMM OOydYaromuiics TOKa3bIBaET
Huzkuii HENOCTAaTOYHOE 3HAHUE TEOPETUYECKOTO marepuana. | H
OOyuaromuiics BlazeeT HEKOTOPHIMU KOHKPETHBIMU 3HAHUSMHU.
3HaHusA BOCITPOMU3BOAUT JOCIIOBHO 1 6yKBaJIBHO

Ha wWTOroBOM TECTHpPOBaHWUM OOYYAIOIIUICS IOKA3bIBACT
Cpenuuit XOpolllee 3HaHUE TEOPETUYECKOro Marepuana. 3amac 3Hanwii | C
oOyuwaromierocsi ONW3KHHA K COACp)KaHUIO 00pa30BaTEIbHOM
ImporpamMmal. Hemonnoe BJIAICHUC IIOHATUSA TCPMHUHAMU,
3aKOHAMH, TEOpHEH

Ha wurToroBom TtectupoBaHMM OOYyYarOUIMIiCsl TMOKa3bIBaeT
Bricoknii OTJIMYHOE 3HAHWE TeopeTudeckoro marepuana. Muadopmarmuio | B
BOCIPUHHUMAET, IIOHUMAET, YMEET nepedopMyInpoBaTh CBOUMU
cioBaMu. Braneer sKCHepTHBIM YpOBHEM 3HAHUM, CIIOCOOEH
nepeaaBaTh HEOOXOAMMbIC 3HAHUSI CBEPCTHUKAM.

YpoBeHb
MPAKTHYECKUX CnenuaJjbHble YMEHUS, HABBIKH.
YMEHHUIi 1 HABBIKOB
Huszknit B npaktuueckoil AeqATeNbHOCTH OOyYaromuiics IOMyCKaeT
Cephe3HbIE OIMOKH, CJ1a00 BJIAJICET YMEHHUSIMU U HAaBBIKAMHU H
Cpennuit OOyuwaromuiics BiajeeT cleUUalbHBIMA  HaBbIKAMH  Ha

peNpoOIyKTHBHO-TIOIpakaTeibHOM ~ ypoBHe.  [IpakTtmueckoe | C
NPUMEHEHHE 3HaHWH BOIUIOMIAETCS B IPOAYKT, TPEOYIOMINi
HE3HAYUTENIbHOM I0padOTKH.

Bricokuii OOyyaromuiics croco0eH MPUMEHUTh YMEHHUS M HaBBIKH IS
peILIeHNs] HECTAHJAPTHBIX 3aJaHUM WIIM 3aJlaHUM TOBBIIEHHOW | B
CIO)KHOCTH. BmajmeeT 9SKCHepTHBIM  ypOBHEM, CIIOCOOEH
nepeaaBaTh HE0OXOAMMbIC HABBIKM CBEPCTHUKAM.




Paznen 5. MaTepuaibHO-TeXHHYeCKOe o0ecneuyeHue

3aHATUS TPOXOJAT B KaOMHETe HHPOPMATHKH 00pa30BaTEIbHOTO YUPESIKICHHUS.

O06opynoBaHne KOMIIBIOTEPHOTO KJlacca:

- paboure MecTa MO KOJMYECTBY OOYYalOIIMXCS, OCHAICHHBbIE MEPCOHAIbHBIMHU
KOMIIBIOTEPaMHU UM HOYTOyKaMUu;

- pabouee MeCTO IIpenojaBaTesis, OCHAIEHHOE NEPCOHAILHBIM KOMIIBIOTEPOM WIIU
HOYTOYKOM;

- MarHUTHO-MapKepHas J10CKa;

- KOMIUIEKT  y4e0HO-METOJIMYEeCKOW JOKyMeHTaluu: pabouyas mporpamma,
pa3gaToyHBI MaTepual, 3aaHusl, U(PPOBbIE KOMIIOHEHTHI y4eOHO-METOIMYECKUX KOMILICKCOB
(mpe3eHTanuy, BUAECOPOIUKH).

Texuuyeckue cpeacTsa 00ydeHHUs:

- JEMOHCTPAIIMOHHBI ~ KOMIUIEKC:  MHTEpaKTHBHas  Jocka (WJIM  3KpaH),
MYJIbTUMEANANPOEKTOP, IEPCOHATBHBIA KOMIBIOTEP WU HOYTOYK;

- JIOKaJIbHAsA CeTh U 10CTYN K ceTh MHTepHeT.

Kabuner mst 3anstuii cootBetcTByeT TpeboBanusMm Caunllun 2.4. 3648-20 «CanuTapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOIMCTBY, COJIEPKAHUIO U OpPraHU3allMU pekuMa padoThl

00pa30BaTebHBIX OPTaHU3AIMI IOTIOTHATEILHOTO 00pa30BaHUs JIeTEH

MeTtoanyeckoe obecrneyeHrue NporpaMmbl

Oprannsanus o0pa3oBaTeJbHOM 1eSITeTbHOCTH

OOpazoBaTenbHbI IpoLleCcC OcyllecTBiaseTcss B oOuyHOM ¢opme. I[lpu oOyuenun
MCIIOJIb3YIOTCS PA3IUYHbIEe (POPMBI, METOJIbI U TEXHOJIOTHH.

Ponp yuuTens cOCTOMT B KpaTKOM IO BPEMEHH OOBSCHEHWHM HOBOI'O Marepuana |
IIOCTAaHOBKE 3aJaud JJIsl MPaKTHUECKOro 3aJaHMs, a 3aTeM KOHCYJIbTUPOBAHUU Yy4Yalluxcs B
mponecce €ro BBIITOJIHCHU. HpaKTI/IqGCKI/IC 3aaHus BBITIOJHAOTCA Ha KOMIIBIOTEPE. y‘-IaIIII/IeCSI
MOT'YyT CaMOCTOATCIIbHO TPCHHUPOBATH HABLIKKW MPOrpaMMHPOBAHUS, BBIIIOJHAA 3aJaHusd,
pa3sMelEHHbIe B Kypce M0 MCKYCCTBEHHOMY WHTEJUIEKTY W MAIIMHHOMY OOYYEHHIO B paMKax

npoekra «1M Crapt» Ha mmardopme Stepjk.org https://stepik.org/course/125587. Ilposepka

IIPOTrPaMMHBIX KOJIOB OCYIIECTBISAETCS aBTOMAaTHYECKH.

[InanupyroTCcs cienyromue 3Tanbl OpraHu3alny 3aHATUS:

- nocmanoeka  yuyebnoeo  3adauus.  KOMIOHEHTBI  y4eOHOrO  3a/JaHus:
XapaKTepUCTHKA 3aJaHus (TUIAHUPYEMBIM pe3yslbTaT BbBINOJHEHMS); MOTHUBALlMOHHAS YacTh;
coJiep’KaHue: yCIIOBUS, BOIPOC; MHCTPYKLHMS IO BBIMOJIHEHHIO; BPEMs BBIIOJHEHUS; oOpasely

HJIN OIMMCAHUEC OTBETA, KPUTCPHUH OLICHKH, MGTO)]I/I‘IGCKI/Iﬁ KOMMeHTapI/II\/'I.


https://stepik.org/course/125587

- O0essmenbHOCb 00Y4arOUWUXCsl N0 €20 8bINOIHeHUIo. 3aJJaHusl MOTYT BBITOIHITHCS
KaK WHIUBUAYalTbHO, TaK W B rpynmnax. [lapHas wim rpynmoBas paboTa MO3BOJSET KaKIOMY
ydameMycss pa3BUBaTh KOMMYHHKATHBHBIC KOMIICTCHIIMM W OCBaWBaTh HOPMBI PabOTHl B
KoJuiekTuBe. HeoOXoauMo MOMHHUTH, YTO NPUCBOEHHE 3HAHUU (IIEpexo]l UX B CO3HAHUE)
OCYIIECTBIISICTCS. TOJIBKO MPH YCIOBHM HAUYMsI BHEIIHEH peur (IICUXOJIOTMYECKUN MEXaHH3M,
oOecreunBarOMil MPUCBOCHUE 3HAHWM, T.€. NPHUPAILIEHUE CO3HAHMS: BOMNPOC - MBICIH -
BHYTPEHHSISI peub - BHEIIHsS peub). [[oaTOMy peKOMEeHIyeTcsi OpraHU30BBIBaTh JI€ATEIbHOCTh
oOydaromuxcsi yepe3 oOCY>KICHHE KIIIOYEBBIX BOMPOCOB COJEP:KaHUS YpPOKa, B TOM HYHCIE C
MCIIOJIb30BAaHUEM 3PUTENBHBIX OIOP.

- KOHMPOIb npoyecca u cmenenu guinoaHenus. IlogseneHrne nToroB Kaxa0ro sramna
3aHATUSA OOYYaIOIIMMUCS, HATW4YUE OOpaTHOM CBSI3U Ha KaXIOM 3Tamne. To eCTh BBIOJHEHHE
KaKI0ro yueOHOro 3aJaHusl MOABEPracTcsi KOHTPOIIO YUUTENs C LeIblo o0ecrieueHus: TeKyen
KOPPEKLIMU TMpoliecca YUYEHUS KaXAOro OOydYaromierocs. IMOJABEICHHWE HTOra AESTeIbHOCTH.
KauecTBeHHast 1OJIOKUTENbHAsE  OLIEHKA  JIEATENbHOCTH  OOy4YaroIMXCSl  CHOCOOCTBYET
(hOpMHUPOBAHUIO TIOJIOKUTEIILHON y4eOHON MOTHUBAITUH.

- pegnexcusa. VIcnonab30BaHUE CHUCTEMBI CAMOKOHTPOJS M B3aHMMOKOHTPOJSI Kak
cpenctB pedrexcun u GopMUPOBAHUS OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH JESITEIbHOCTH.

- camocmosmenvuas padoma. Hanuuume OJOKOB CaMOCTOSITEIBHOTO ITONTYYCHUS
3HAHUN OOYYarONIMMHUCA B TMPOIECCE YUeOHO-TIO3HABATEIHHON JACSITEIBHOCTA C Pa3TuYHBIMU
MCTOYHUKAMU WH(GOpMAIMU, CPeAr KOTOPHIX BeIyIlee MECTO MPHHAJICKUT pecypcaM CeTH
WNHurepHer.

Kaxnmoe ouHOe 3aHATHE CTPOUTCA C YYETOM HMHAUBUIAYATBHBIX BO3PACTHBIX,
TICUXOJIOTHYECKUX U (PU3UOJIOTHUECKUX OCOOCHHOCTEH OOYYaroIIMXCsli U KOMIIETEHTHOCTHOTO
MOJIX0/Ia, YTO OMPEJENIET CUCTEMY TPeOOBaHUIA K 3aHATHSIM:

Lenenonacanue. Ilepen 0OydYarOIIUMHUCA CTaBSATCS KOHKPETHBIE, JOCTHKHUMBIE,
MOHSITHBIE, TUArHOCTHpyeMble Menu. [lo BO3MOXXHOCTH, IIeJeNoJiaraHue OCYIIECTBISETCS
COBMECTHO C OOYyYaroImMUMHCS HCXOAs U3 chopMyIupoBaHHOW mpodieMbl. OOydaroniuecs
JIOJKHBI 3HAaTh, KAKME€ KOHKPETHO 3HAHUS M YMEHHS OHHM OCBOSIT B IPOLIECCE JIEATENbHOCTH Ha
3aHSATUU; OHU JOJDKHBI 3HATh U IUIaH JOCTHKEHHSI ITOCTABIICHHBIX 3a/1a4.

Momueayus. Yuutenb (GopMHUpPYET HHTEpEC K MPOIEeCcCYy y4eOHOH AESITeNIbHOCTH U K
JOCTIDKCHUIO KOHEUHOTO pe3ynbTrara. OP(OEKTUBHBIMA MOTHBAMH SIBJISIOTCS — pElICHUE
aKTyaJIbHOUM MPOoOIeMBbl, MPpaKTHUUECKask HAIIPAaBIEHHOCTh COJIePIKaAHU.

Omobop cooepoicanus. JIsi KaKIOTO 3aHITHS JOJKHBI OBITh KAYECTBEHHO OTPaOOTaHBI
MJIAaHUPYEMBIE Pe3yJIbTaThl, ONMPEICICHHBIC TPOrPAaMMOM, M TOJBKO ATH 3HAHUS MOJBEPTarOTCs

KOHTpot0. Besi octanmbHast mHMOpMAaIMs HOCUT BCIOMOTATEIBHBIM XapakTep M HE JODKHA



CO3/1aBaTh MEPErpy30K U KOHTposnpoBaThes. [Ipu nondope yueOHO-IUIaKTHIECKUX MaTepUaioB
U BBIOOpE MPUEMOB OpTaHU3aIli 00pa30BaTEIbHOMN 1eATEIbHOCTH HEOOXOIUMO YUYUTHIBATh, YTO
MaKCHUMaJIbHO 3P PEKTUBHO yCBAaUBaeTCs MHPOPMALUs, KOTOpas:

- ABISICTCA ~ aKTyalbHOM Juid  oOydwaroluxcs, CcOrjacyercs ¢ TeKyLIUMH,
0CO3HaBa€MbIMH ITOTPEOHOCTAMU M HHTEPECAMU;

- COOTBETCTBYET YPOBHSIIO 3HAaHUI U HABBIKOB YYAIIHXCS;

- NPOBOJIUTCS 4Yepe3 pas3Hble KaHAIbl BOCIPHUATHSA (BHU3yalbHasi, rpaduyueckas,
TEKCTOBas);

- ABJsieTca 0a30BOM U1 IPUHATHS PELICHUs, TO €CTh TpeOyeT pa3pabOTKU 3aJaHUH
0 IPAKTUYECKOMY MCIOIb30BAHUIO HHPOPMALINY;

- TPaHCIHPYETCs APYrOMYy YeJIOBEKY B IIPOIlecCe BepOAIbHOTO OOIIEHHS.

IlIpakmuyeckasn 3HAUUMOCMb 3HAHUL U CNOCOOO08 OesimenbHOCmU. YUYUTEIb MOKa3bIBaeT
00yyaroImuMcsi BO3MOXHOCTH NIPUMEHEHUS] OCBAaUBAEMbIX 3HAHUN U YMEHUM B MX IPAKTUYECKON
NEeSITETTHHOCTH.

MeToabl 00pa3oBaTe/IbHOM 1eATETLHOCTH

ITpuoputer B paboTe megarora oTAaeTcss IpUeMaM OIMOCPEIOBAHHOIO MEJarorndeckoro
BO3/CUCTBUS, Ha MEPBBINA IJIaH BBIJBUTAIOTCS JUAJOTHUECKUE METOAbI OOLIEHUs, COBMECTHBIN
NOWCK WCTUHBI, pa3BUTHE Yepe3 CO3JAaHME BOCIHTHIBAIOIIUX CHTYallud, pa3sHOOOpa3HYIo
TBOPUYECKYIO JAEITEIbHOCTh W B3auMozeicTBue. B oOpa3zoBaTesbHOM mpoliecce MO JIaHHOM
IporpaMMe HCHOJb3YIOTCS METOJbl OOydeHHs, HalpaBlIeHHbIE Ha pelleHHe 00pa30BaTesIbHO-
BOCIIUTATEIbHBIX 33/au:

- 00BSACHUTENBHO-UIITIOCTPATUBHBII;

- METOJl MPOOJEMHOI0 M3JI0KEHHUsI (MOCTaHOBKAa MpOOJEMbl U pelieHHe eé
CaMOCTOSITENILHO WJIM TPYIIION);

- IPOEKTHO-MCCIE10BATENbCKHIA;

- HATJISIIHBINA: JEMOHCTPANHs TUIAKAaTOB, CXEM, TaOJUI], THarpaMm, IIPOEKTOB;

- UCTIOJIb30BaHUE TEXHUYECKUX CPEJICTB;

- IPOCMOTP BHUJIEO;

- NPaKTUYECKUNA: TPAKTUYECKUE 3aTaHNUS;

- aHaJIN3 U pelIeHue MPOOJIEMHBIX CUTYAIHIA;

- METO/I TPOBEPKH, OLIEHKN 3HAHWK M HABBIKOB, TIO3BOJISIONINIA OIICHUTh YCBOCHHE
MaTepHala U BHECTH KOPPEKTHPOBKH.

Bri6op MeTo/10B 00yueHHUs] OCYIIECTBIISETCS MCXOAS W3 aHalIM3a yYpOBHS T'OTOBHOCTH

ydalmuxcs K OCBOCHHUIO COACPIKAaHUA MOAYJIA, CTCIICHU CIOXXHOCTH Marc€purajia, TUIla yqe6HOFO



3aHATHSA. Ha BBIOOp MeTOMOB OOydeHUs 3HAUUTEIBHO BIIMAET NEPCOHAIBHBIA COCTAaB IPYIIIHL,
WH/IMBUyaJIbHbIE 0COOEHHOCTH, BO3MOXKHOCTH U 3aIIPOCHI 00YYarOIIUXCS.

@®opMbI IPOBEACHUS 3AHATHI

OcHoBHast opraHu3allMOHHas (opMa OOy4deHHs B JONOJHHUTEIbHOM OOpa3OBaHUM —
yuebHoe 3aHsaTue. Kpome yueOHOro 3aHsTHsA B JONOJHHUTEIBHOM OOpa30BAaHUU HCIOJIb3YETCs
Oonbmoe pasHooOpasue (opM OOydYeHHS: SKCKypCHUsi, 3aHATHE-UTPa, CEMHHAp, TPEHUHT W
npyrux. IlombGop ¢opm opraHuzanuu y4eOHOTO 3aHSATHS 3aBUCHT OT HAIPaBICHHOCTH
JIONIOJIHUTENIBHOM  00111€00pa30BaTesIbHOM  00LIEpa3BUBAIOLICH  MPOrpaMMbl,  CHELM(PUKH
3aHATHUH, OT IpeolIajaHus Ha 3aHATUU TOTO MM UHOTO BUJA JESATEIbHOCTH.

WupuBuayansHas Gopma o0ydeHHs MOAPa3yMEBACT B3aUMOICHWCTBUE YUHUTENIS C OJHUM
YUEHUKOM (pEneTUTOPCTBO, THIOTEPCTBO, KOHCYJIBTAIMH U T. 1.). B KOJUIEKTUBHO-TPYTITOBBIX
dopmax 00ydeHHUs MKOIbHUKU PabOTaIOT B IPYMIAX, CO3/1aBaEMbIX Ha Pa3JIUYHbIX OCHOBAX.

@poHTanbHOE 00ydeHHe mpeanosaraeT paboTy megarora cpasy co Bcedl Ipynioi B
€IMHOM TeMIle U ¢ o0mmMu 3axadamu. KojuteKTuBHO-TpynmoBasi gopma 00ydeHHs OTINYACTCS
0T (POHTAIBHON TEM, UTO O0yUArOIIMECs KJIacca PaCCMAaTPUBAIOTCS KaK IETOCTHBIN KOJIICKTHB
WIN TPYIIA, KOTOPbIE UMEIOT CBOUX JIMJIEPOB M OCOOEHHOCTH B3aUMOJICHCTBUS.

ITpu peanuszanuu nIporpaMMbl HCHOIb3YIOTCA ClIEAYIOLIME (POPMBI 3aHATHIA:

- UHAMBUAYyallbHAs paboTa;

- TBOpPYECKHE 3aaHNUS;

- npakTudeckas pabora;

- JMCKYCCHS;

- U3y4YeHHEe U 3aKpeTieHHe HOBOTO MaTepraia Ha HHTEPAKTUBHOM JICKIMH (JIEKIIUS -
Oecena, JIKIUS-AUCKYCCHSA, JIGKIUS C pa300pOM KOHKPETHBIX CHTYyalWi, JIEKIUS C 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKAMHU, JIEKIUS Ipecc-KOH(EpEeHIUs, MUHU-TICKIIHS);

- IBpUCTHYECKas Oecena;

- IPOCMOTP U 00CYXACHHUE YUeOHBIX BUIEPOIUKOB;

- obcyxaeHue © paspemieHue npoodnem  («mo3roBoit mrTypmy», [IOIIC-
dopmyna=Ilozunusa+Ob6ocHoBanue+IIpumep+Crencraue, «IepeBO PEIICHU).

[IpenycmoTpeHa quctaHiimonHas (hoopMa IMpoBeIeHUs 3aHATHI MPU OMOIIH TUIaT(HOPMBI
Stepik. /IucTaHIIIOHHOE B3aMMO/ICHCTBUE MO3BOJISIET MPOBOAUTH KOHCYIbTAI[MH YYAIIETOCs MPH
caMoCTosTeNIbHOU paboTe moma. CucTteMa CETeBOTO B3aMMOJICHCTBHS IO3BOJIAET 00ECIIEUUTH
BO3MOXKHOCTh HEIPEPHIBHOIO OO0Y4YeHHs B TOM 4YHCIe, JJS 4acTo OOJEIOIUX JAeTed MM Bcex
JeTeil B MepHoJ] Ce30HHBIX KaPAHTUHOB U TEMIEPATYPHBIX OTPAHUYEHUSIX MOCEIIEHUS 3aHATUH.

KanpoBoe ob6ecneuenue



Peanuzamust mporpamMmbl obecriedrBaeTcsl MEeAarorn4ecKuMHU  KaJlpamH, HMEIOIIUMHU
cpeanee mnpodeccHoHAIbHOE O0pa3oBaHME WJIM BhICIIEE OOpa30BaHME, COOTBETCTBYIOLIEE
HAIpPaBJICHHOCTHU JOIOJIHUTENBHON 00111€00pa30BaTeIbHON IPOrPaMMBI.

[Ipu oTcyTCTBUM IEAaroru4eckoro 00pa3oBaHus — JAOMOIHUTENbHOE MPO(hecCuoHaIbHOe
nejarornyeckoe 00pazoBaHUE; JOMOJHUTENbHAA MpodeccunoHallbHas MporpaMmMa MOXKET ObITh
OCBOGHA TIOCIIE TPYIOYyCTpoicTBa. Pekomenmyercs oOy4eHHE 1O  JOMOJHHUTEIHHBIM
po(eCCHOHANBLHBIM MTPOrpaMMaM O TPOMUITIO MEeIarori4ecKol JeITeIbHOCTH HE PeXe 4eM

OJIMH pa3 B TpU roja.
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