[loKyMeHT noanucaH npocToi 31eKTPOHHON

"WitEcTeperBo mpocBemey s Poccritckoit
MuopMaunsgena p P IICHEL denepanun

eJibLie:
OUO: Muayw osa?ﬁé c?‘%‘&ﬁ%’%{ OCYIapCTBECHHOC bromKeTHOE 0613 A30BATCIIbHOC YUPEKICHHAC BEICIIICTO O6p330BaHH$[

TomkHocTs: Mpopekrop o ok RN QS ARDS TBRH BRI EY#HN TaPHO-TIEIarOTAIECKIH YHHBEPCHTET)
[lata nopnucanvs: BAGHETID) HOSOIEMTENLHOTO o6pasopanus «JIoM HaygHOU Komrabopanuu M. A A.Opunmanay

YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
2df9c6861881908afc45bec7d3c3932fa758d4b545fa3be46a642db74e588dff

«COI'TTACOBAHO»

A e

—
Tlupetop na¢TaTyTa JI0
H.A. Kpacuo6opoga

« 75 » WW%%% r.
7

JOIIOJIHUTEJIBHAS OBIIIEOBPA3OBATEJIBHA A (OBIIIEPA3BHBATOIIIAA)

IIPOTPAMMA

«MaTtemaTH4ecKkue MeTOABI B HCKYCCTBEHHOM HHTEJIEKTE»
Harmpagienue mporpaMMel - €CTECTBEHHOHAYIHOE

Bozpact obyqaromuxcs - 16-18 net
O6wem — 36 wacoB

r.Ilepmp

2025



JoromHATENbHAS obmeobpazoBarenbHad (onepaaBﬂBammaﬁ) mporpamma paspaloTana B [lentpe
JIOTIONHATENEHOrO 00pa3oBanms "TloM HAyIHOM KOJUIAOOPAIHH HM. A.A.@pujimana" B COOTBETCTBHH C
OPHIOKEHAEM 1.2 x IDMIEH3HM Ha BEICHHUE 06pa3oBaTeIbHON ASATENBHOCTH OT 01.07.2016 r. Ne 2239
" TlomonHATENbHOE 00Pa30BAHMUE meTell H B3POCIEIX '

PazpaboTunk:
Onexop A.A., crapmmi IperofaBaTenb xatheapsl BICITEH MATEMATHKH H METOTHKH obydenus
martemaruxe [ITTTIY.

Perten3eHrT:
Cxopasixosa A.O., lexal MaTEMATHIECKOTO daxynsrera ITTILY.



AHHOTANHA

[IporpaMma mnpennonaraeT H3ydyeHHE MaTeMaTHYECKHX METOIOB, NMPHMEHSEMBIX B MAITHHHOM
o0ydenun u a”anmuse aHHbX. C momompro 6ubmmorek Python (Pandas, TensorFlow, NumPy u np.)
OCYIIECTBIAETCS. 3HAKOMCTBO C OCHOBaMH paboTHl ¢ OONBIIMMH JAaHHBEIMH M IIOCTPOEHHEM
HCKYCCTBEHHBEIX HEHPOHHEIX ceTeif B 00NMacTH YHMCIOBEIX MaHHEBIX, H300paKeHW# W 3BYKOB. B xoze
00y4eHHs pacCMaTPUBAIOTCS BapDHAHTHI PEIICHHS 3a/1ad PErPECCHH, KIIacCH(PUKALMH, IETEKIH 00BEKTOB,
00pabOTKH €CTECTBEHHBIX $3BIKOB. Pe3ympTatoM pabOTEl y4amiuxcsl SBJSIETCS CaMOCTOATEIBHO
CIJTAHHPOBAHHBIA ¥ PEaTM30BAHHEIN MIPOEKT HCKYCCTBEHHOH HEHPOHHOHN CETH, BCTPOSHHOH B yIOOHYIO
JUIs TONB30BaTeNsl 000M0YKy (HampuMmep, NPHIOKeHHEe A1 cMaprdoHa, BeOG-calT MM 9aT 60T B
MeCCEH/DKEpE), a Takke IUIAaH [POeKTa MCKYCCTBEHHOTO HHTEIUIEKTa JUIA €ro JajabHeHmei
CaMOCTOSITEIPHON peaTH3aluu.

Ilenarornyeckass meaecoo0pa3sHOCTL IPOTPAMMEl 3aKJIFOYAETCAd B COYETAHMH TEOPETHIECKHX
3aHATHH C IPaKTHKOW: 3HAUMTENIbHAS YacTh Kypca OTBOAMTCS Ha paboTy ¢ MpakTWYECKHMH 3aJaHisIMH |
pa3zdop KOHKPETHEIX KeHCOoB.

IIporpamma «MaTemMaTHYecKHe MeTOIbl B HCKYCCTBEHHOM HHTE/LIEKTe» paspaboTaHa B
COOTBETCTBUH CO CIEIYIOIIAMH HOPMATHBHO-IIPABOBEIMH JJOKYMEHTAMH:

* OQenepanpHblil 3akoH 0T 29 mexabps 2012 r. Ne 273-@3 «0O6 obpazoBanuu B Poccuiickoi
Denepanun.

» Konmenmws pasBUTHS IOINOIHUTEIBHOro obpaszoBaHus nered no 2030 roma, yTBep:KIeHHAs
Pacnopsixenuem Ipasutenscta Poceniickoit @enepanuum ot 31.03.2022 r. Ne 678-p.

* Pacnopsoxenne IIpaButensctBa Poccuiickodt @epmeparmum ot 29.05.2015 Ne 996-p «O6
yTeep:kaeHur CTpaTernu pa3BuTHs BocnuTaHus B Poccuiickoit ®@eneparuu no 2025 romgay.

* Ilpukas MunrHcTepcTBa mpocBemeHus Poccuiickoit @enepauun ot 27.07.2022 Ne 629 «O6
yreepixaeHun Ilopsoka opraEusanyy W OCyImIecTBIEHHS 00pa3oBaTeNbHOH JEATENBPHOCTH IO
JOTIOHUATENBHEIM 0011e00pa30BaTeIBHEIM IIPOTPaAMMaM ».

* [loctanoBnenue I'maBHOrO rocygapcTBeHHOro caHutapHoro Bpada ot 28.09.2020 r. Ne 28 «06
yTBepikIeHun canuTapHelX npasun CII 2.4.3648-20 «CaHHTapHO-3IHIEMHONOTHUECKHEe TPpeOOBaHHS K
OpraHM3alKsgM BOCIIHTaHHS U 00yYeHHS, OTEIXa U 03A0POBJIEHHUS JIETEH W MOJIOIEKHI .

* Ilmcemo MunncTepcTBa obpa3oBaHus M Hayku Poccuiickoit @emepanuum «O HampaBieHHH
undopmanuu» or 18.11.2015 r. Ne 09-3242 «Meromuaeckue peKOMEHIALMH IO IPOEKTHPOBAHHIO
JIOTIOJTHUTENBHBIX 00IIepa3BUBAIONIMX IPOrpaMM (BKIIOYas Pa3HOYPOBHEBEIE IIPOIPAMMEI)».

* IlocranoBnenue IlpaButensctBa P® ot 11.10.2023 N 1678 «O6 yreepxmenun IIpaBui
IPUMEHEHUS OpraHM3alUsIMH, OCYLIECTBISIOMMUMH 00pa30BATENIbHYI) ESTeBHOCTh, SJIEKTPOHHOIO
o0y49eHus, OUCTAHIMOHHHIX 00pa30BAaTENbHBIX TEXHOJNOIMH T[pH peajH3aluHd  00pa3oBaTeIbHBIX
IIpOrpamMM».

* [lucemo MunuctepeTBa obpazoBanus u Hayku Poccuiickoit @enepanuu ot 28.08.2015 roma Ne
AK — 2563/05 «O meromuueckux pexoMeHpaarusx» (MeTolHdecKue peKOMEHIAIHH 10 OpraHU3alliH
obpazoBaTenbHOM MEATETBPHOCTH € HCIONL30BaHHEM ceTeBbiX ¢opMm pearnsanuid oOpa3oBaTeNbHBIX
IpOTpaMM).

* Jlpuxkas MuHuctepcTBa Haykd M Bblcmiero obpasoBaHus Poccmiickolt @Dexmeparuu u
MunucTepeTBa npoceemenns Poccuiickoit @enepaunu ot 05.08.2020 Ne 882/391 «O6 opranuzanuu u
OCYILIECTBJIIEHUH 00pa30BaTeIbHOM NEATEIbHOCTH IpH ceTeBodt ¢dopme peanusanuy obpazoBaTeNbHBIX
IPOrpaMM ».

* Yeras [IITIIY.

» JloxanpHEle HOpMaTHBHEIE akTH [ITTTIY.

Hanoaasemocts rpynm:10-12 genogek.
Pexxum 3ansaTuii: 3 akaJeMHU9ecKHX Jaca B HEJIETIO.



1. Ileas u 3an29u 06pa3oBaTe/bHOH NPOrpaMMBbl

Ifens npoepammbl: BOBICUCHHE yYalUlMXCs B IPOSKTHO-HCCIIC/OBATCILCKYIO NEATETBHOCTD,
dopMupoBaHHe Y HEX 6a30BBIX KOMIICTCHITHH B 0GIACTH MANTHHHOrO 06yUeHus W IPOEKTHEIX YMEHHH.

3aoauu npozpammer:

Oo0yuawmue:

— (opMHpOBaHKE Y YYamIUXcs HEOOXOTMMOH 6a3bl TEOPETHYECKHX 3HAHHH, OTHOCAIIMXCS K
FICKYCCTBEHHOMY HHTEJLIEKTY, TJTyO0OKOMY H3YHEHUIO HeHpOHHBIX ceTell Ha s3bike Python (dpeiiMBopKy
TensorFlow, Torch u T.1.), 00meH TEPMHHOIOTHH;

— ®opMupOBaHUS HABEIKOB OCYIIECTBICHHUS IOIHOTO MKIA paspaboTku IT HHCTPYMEHTOR;

— 03HAKOMJIEHHE C OCHOBHBIMH MHCTPYMEHTAMH M IPHHIMIAMH JMCTAHIHOHHOH KOMaH/HOH
paboTsI;

— ofyuenue mpueMaM pabOTBI C COBPEMEHHBIMH udpOBEIMA MHCTPYMEHTaMU [ BEACHHUA
pPOEKTHO-ACCIEJOBATENBCKON NS TEPHOCTH;

— dopMHEpOBaHUE HABEIKOB CAMOCTOSTENBHOH [OCTAHOBKH LENA M 3a/lad HCCIE/OBANMIA, BEIOOpA
ONTHMAIBHOM METOIHUKH IPOBENCHMA HCCIIEIOBAHNU,

— (hopMHpOBaHIE HABEIKOB aHAIN3a H MHTEPIPETALMH PE3yIBTATOB HCCIIEIOBAHHH;

— npHOOpEeTeHHe HABBIKOB IIPOSKTHO-MCCIIEOBATENBCKOH /IEATE/LHOCTH, dopMupoBaHHE H
Pa3BUTHE TBOPIECKUX CIIOCOOHOCTEH yUaIMXCA.

PazsuBarommne:

— (hopMHpOBaHHE KPHTHIECKOTO MBILIUICHHS, KPEATHBHOTO MBIIIICHHL;

TIOTy4eHHe HABBIKOB 3()(heKTHBHOM KOMMYHHUKAIIHH, KOONIEPalliH;

pacmMpeHue CI0BapHOro 3amaca,

cIocoOCTBOBaHUE Pa3sBHTHIO IIaMJITH, BHUMAaHHW S, MBIIIJICHHA, H306peTareanocm;

pa3BUTHE aITOPUTMHICCKOTO MBIIIUIECHNS IIPH BEITTOJTHEHHH CIIOKHBIX 3agaq;

dbopMHpOBaHKe HHTEpeca K MaTEMATHKE i IPOrPaMMUPOBAHHIO;

dopMupOBaHHE YMEHHS IPAKTHIECKOr0 IPHMEHEHHS IOy ICHHBIX 3HAHUH.

BocnuTareJbHBIE:

— BOCIIHMTAaHHE aKKYpPaTHOCTH H IHCHMILIHHUPOBAHHOCTH ITIPH BBHINIOTHCHHH paboT pas3M4HOI0
Ha3sHadeHHS;

— dbopMHpPOBaHHE HONOKATENBHOH MOTHBAIMM K TPYZOBOM HESATENBHOCTH, MNOAKPENICHHE
[IOJIOJKHTEIBHOTO OIIEITa;

— cIlocoOCTBORBAHUE (hOpPMUPOBAHMIO OITBITA COBMECTHOT'O H HHIUBHIYAIBHOIO
HHTEJIEKTYaIBHOTO TBOPYECTBA [IPH BEIIONIHEHHH KOMAHIHBIX 3aflaHuM, KyJIbTypbl KOMaHAHOH paboTEL

2. TIpormosupyemble pe3yJbTAThI H CHOCO0OLI HX HPOBEPKH
JInuHOCTHbIE Pe3yabTATHI:

s JMYHOCTHOE M IPeAnpodeCcCHOHANBHOE CaMOOIpPENeNIeHHe depe3 M03HaBaTeIbHYIO
MOTHBALMIO K MOTy4eHWI0 mpodeccui, CBA3aHHBIX C HCKYCCTBEHHBIM MHTCINCKTOM M HEPE3
II03HABATE BHEIA HHTEpeC K TOCTHKEHMSIM B 00IACTH MAIMHHOTO OOYICHHS;

- [OCTPOEHHE JanbHeillell MHIMBHYAIBHOH 00pazoBaTENbHOM TPAaEcKTOPUH  UEPE3
NOJTydeHre PSACTARNCHAA O NEPCIEKTHBHBIX HAMPABIEHUSX MAIIMHHOIO 00YUCHUs MHTEIICKTyalbHEIX
CHCTEM;

= OCO3HAHHE CTDATErMYecKOil BKHOCTH [UIi TOCyJapcTea, OOIMIECTBA M UL CBOCIO
6yIyIIero pa3BUTHS MAITHHHOTO 00YYEeHHS HHTEIUIEKTYaIbHBIX CHCTEM;

- pa3BHTHE CAMOCTOSTEIBHOCTH CY/KISH!H, HE3aBHCHMOCTH U HECTAHIAPTHOCTH MBIIILICHU,

= yMEHHE KPHTUUECKOrO BOCIIPHATHS HHOPMAIMHA 1 H30MPATETBHOCTH €€ BOCTIPHSATHA;



- OCMEICIICHHE MOTHBOB CBOHX JI€HCTBUH;

- pasBUTHE TOO03HATETBHOCTH, COOOPA3UTEBHOCTH MPH BBHINONHEHHH pPa3HOOOPa3HEX
3a/JaHuH MPoOIEMHOT0 B 3BPUCTHUECKOTO XapaKTepa;

= PasBHTHE BHUMATEIBHOCTH, HACTOMYHBOCTH, I[EJIEYCTPEMIIEHHOCTH, YMEHUS IIPEOI0IEBATE
TPYIHOCTH;

- (GopmupoBaHre KOMMYHMKATHBHOH KOMIIETEHTHOCTH B OOIICHHH W COTPYIHHYECTBE C
IPYraMH 00yqatonmMMucs

- OCBOEHHE COLIHAIBHBIX HOPM, IIPaBHI IIOBEICHHUHA, posied H (HOpM COIHANBHOM KH3HH B
rpynmnax 4 coofmecTrax.

MeTtanpeaMeTHBbIe pe3yIbTATHI:

- tdbopMHpOBaTE YHHBEPCAIBHEIE y4eOHEBIE ZelicTBHs (mo3HaBaTENBHEIE, PErYJIATHBHEIE,
KOMMYHHKallHOHHBIE), 0000IIeHHbIe CI0co0b HWHOOPMAIMOHHON MEATEeTbHOCTH IIPH HCIOIB30BAHHH
UH(OOPMAITHOHHEIX TEXHOIOTHI;

- Pa3sBUTh II03HABATEIBHBIC HMHTEPECHI, HMHTEIUIEKTyalbHblE M TBOPYECKHE CIIOCOOHOCTH
IIyTEM OCBOEHHS H HCIIOIB30BAHHS METOJOB H CPEJICTB TEXHOIOTHH HCKYCCTBEHHOTO HHTEIIEKTA,

- npuoOpecTH OMBIT HCIOTB30BAHWS TEXHOJNOTHH HMCKYCCTBEHHOTO HHTEIEKTa B
UHIUBUIYaTbHOH, TPYIIIOBOH W KOIEKTHRHON yIeOHO-TI03HABATEILHOMN I TEIEHOCTH.,

IIpeameTHBIE pe3yaAbTATHI

- uMeTh HeoOxomumyro 0azy TeOpeTHHYecKHX 3HaHWH 0 MeTomax oOydeHHS HEeHpOHHEBIX
ceTeH, ocHOBax paboTHl 00NAYHON Cpembl IS IpOrpaMMHpoBaHMs google colab u Hcmonb30BaHHH
YIAIEHHBIX BEIYUCIMTENBHBIX IPahHuecKHX IPOIECCOPOB.

- BJIaJ€Th TEPMHHONOTHEH MAIIMHHOTO 00ydeHHs;

- YMETh MaHHUITYTHPOBaTh 0a30BEIMH MTOHATHAMY MAOTHHHOTO 00y4YeHHs;

- HUMETh IIPENCTaBICHHE O Pa3IHYHBIX ITOJXOAAaX K MOJECITHPOBAHHIO HHTEIUIEKTYalTbHOH
JIeSITEIbHOCTH,

- HMETh IPEJCTABIEHHE O BO3MOXKHOCTAX M IEPCHEKTHRAX MANIMHHOTO OOYYEHHS CHCTEM
HCKYCCTBEHHOT'O HHTEIUIEKTa, 00 OCHOBHEIX IIOJX0/IaX;

- IIPUBOJIUTH IPUMEPH] THIIOBBIX 3a/1ad;

— HUMETH IIPEICTaBIEHHE 0 MpobieMax MaITHHHOTO 00ydeHN;

- 3HATh MaTEMaTHYECKHE METO/IbI MATMHHOIO 00Y4YeHHU;

- IPHBOJMTE IPUMEPHI PELICHUS PAa3IMYHEIX 3a1ad C UCIIOTb30BaHUEM HEHPOHHBIX CeTel;

- HMETHL  TpPEACTaBIEHHE O  IIEPCIEeKTHBHEIX  HANpaBIEHUSIX  MOJEIIHPOBAHUI
HHTEIUIEKTYallbHOH JesTeEHOCTH;

— yMETh 00yd4aTh TOTOBBIE HEHPOHHBIE CETH TIPH IPOBEASCHHH KOMIIBIOTEPHEBIX
SKCIIEPHMEHTOB;

= YMETh IIPOEKTUPOBATH HEHPOHHBIE CETH IIPH IPOBEIECHAN KOMIIBIOTEPHEIX SKCIIEPHMEHTOB;

- HMMETBH IIpeJICTaBIeHUe 00 OpraHHu3aliy HCCIeI0BaTEIbCKON paboTEr;

- HMETh ONBIT pabOTEl C COBPEMEHHBIMH IHM(POBEIMH HHCTPYMEHTaMH Uit 00paboTku
MAaCCHBOB JIaHHBIX, IPYNIIOBOH AMCTaHIMOHHOH IPOSKTHO-HCCIIEIOBATENBCKON paboThl, 3HATH 0ONIacTH
IIPUMEHEHHUS, XapaKTEPUCTHKH HCCIIEOBATEILCKHX METOMIOB,;

- MMETh HABBIKM CaMOCTOSTEJIHOIO IIOMCKA HAYIHBIX CBEJCHHWH B MEYaTHHIX M HUGPOBBIX
JUTEPATYPHEIX HMCTOYHHKAX M HMX IOCIEAYIOIETO aHaiuHu3a, KIacCHGWKAIlWH, COCTABICHHS JTHIHOTO H
KOJIJIEKTUBHOTO apXHBa TeMaTHYEeCKOM THTEPaTYPHhI;

— YMEThb IOTB30BaThCS OTKPEITBIMH MHGOPMAlMOHHBIME DECypcaMH CeTH internet, 6azamu
JIAHHBIX;

- YMETh OpraHH30BEIBATh IPOEKTHO-HCCIIEIOBATENBCKYIO AEATEIBHOCTE;



- yMETh IPAMEHSATh TBOPYECKHAE CIIOCOOHOCTH NPH PEIICHHAH HECTAHIAPTHEIX 38/1a9,
- yMeTh aHamM3KpoBaTh M 000OmAT TONYHCHHBIC pe3yJIbTATEL, popMynHEpOBATH

KOHKPETHEIE BEIBOJIBL;

— prajeTh NpHEMaMH IIPECTABJICHHS HAY9YHBIX J@HHBIX B BHAC 3HAKOBO-CUMBOJILHEIX
KOHCTPYKITHH, BU3yanu3arui, iHPOPMaTHBHBIX X yIOOHBIX 71 BOCIIPHATHSL,

- yMeTh [IPaMOTHO TNOAOHpaTh H 06pabaTeiBaTh HJUIFOCTPATHBHBIA ~ MaTepuan ULl
IIpe/ICTARNEN s PEe3y/IbTATOB HCCICIOBAHMIL;

- HMeTh OIEIT ITyOMMYHBIX BBICTYIUICHHH, MOKIAIOB, 06CyX/IeHHN pe3ynbTaToB paboThl,
Ipe3eHTanui IPOCKTOB.

Pery iTHBHbIE yHABEPCATbHbIE yUeOHbIC AHCTBH:

= yMeHHE CTaBUTh 33/1ady ¥ (QOpMHUpPOBATh €€ IIPUOPUTET;

- yMeHHe IIAHAPOBATE TIOCTIE[0BATENBHOCTD IIAroB allrOPHTMA I JOCTIKCHIA eIH;

- yMeHHe CTaBHTh Lelb (CO3MaHUE TBOPUECKOH paboThl), IIAHWPOBATh JOCTHKCHHE 3TOH

LIENH;

- yMEHHeE OCYLIECTBIIATH HTOTOBBIH ¥ IIOIIATOBEIH KOHTPOIE IO PE3yTIbTaTy;

- CrI0cOGHOCTD aeKBATHO BOCIIPHHMMATE OIEHKY HACTABHHKA H APYTHX 00ydatomuXcs;

- YMEHHE aJIeKBaTHO COOTHOCHTH IUIAHHPYEMBIE PE3YNBTAaThl ACATCIBHOCTH croco0bl UX
JOCTHIXKEHU;

- yMeHHE BHOCHTH KOPPEKTHBBI B [eHCTBHS B CITydac PaCXOXICHHI Pe3ylbTaTa pellicHHi
3a/1auM HA OCHOBE 68 OLIEHKHM ¥ y9éTa XapaKTepa CIeaHHbIX OUIMO0K;

- CIIOCOGHOCTH MPOSBIIATE [I03HABATENbHYIO HHHIMATHBY B COTPYAHIHIECTBE,

— yMeHHe pernaTh [Ipo6IeMBI TROPYECKOTO XapaKTepa B pasIMIHBIX CHTYaALMAX;

- yMEHHE OIEHUBATH IONYHAIONIMHCA TBOPYSCKHH IPOIYKT K COOTHOCHTE €ro ¢
M3HAYATEHEIM 3aMBICIIOM, BEIIOMHATE 10 HEOOXOMMMOCTH KOPPEKIMH THO0 MPOJyKTa, THOO0 3aMbIC/a.

Ilo3HaBaTeIbHbIE YHABEPCAILHBIE ye0HbIe TeACTBHA:

= Pa3BUTH TO3HABATE/IBHEIE HHTEPECH], HHTEIUIEKTYaIbHBIE M TBOPUCCKUE CIOCOOHOCTH IpH
IIPOBEEHHUH KOMITBIOTEPHEIX JKCIEPHMEHTOB II0 MAITHHHOMY 00y4EHHIO,

= yMEHHE OCYIIECTBIITh IOMCK HHpOpMAUUH B HHIMBANYAIBHBIX uHGOPMALMOHHBIX
apxuBax obyuaromerocst, HHGDOPMAIMOHHOH cpejle OOpasoBATENBHOTO YPEHKACHHUS, benepanbHbIX
XpaHUHMIAX HHGOPMAIHOHHEIX 00pa30BaATEIbHEIX PECYPCOB,

- YMEHHE HCIIONB30BaTh CPEACTBA HHPOPMAITHOHHBIX H KOMMYyHHKaIlHOHHBIX TEXHOJIOTUH
IUIS pelIeH st KOMMYHUKATUBHEIX, TO3HABATENIBHBIX H TBOPYECKHX 3312,

- yMeHHe OPHEHTHPOBATECA B Pa3HO06pasuy CIIOCO00B PeIeHHA 3a1at;

- yMEHHME OCYIIECTBIATh aHAIH3 OOBEKTOB C  BBIOCICHHEM  CYMICCTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB,;

— yMeHHe IPOBOIUTH CPAaBHEHHE, KIACCH PUKAIIMIO 110 3aJaHHBIM KPHTEPHIM;

- YMEHHE CTpOMTH JIOTHYECKHE DPacCykACHHs B (OpME CBA3M NPOCTBIX CYKACHUH 06
obnexre;

- yMEHHE YCTAHABIIHBATh AHATOTHH, IPUIHHHO-CIIEACTBEHHEIC CBA3H;

- YMEHHE MOJIeTMPOBAaTh, IPe0bpa3oBEIBATh 0OBEKT U3 TYBCTBEHHOH bopMBI B MOJIETB, IlE
BEIJIENEHbl CYIECTBEHHBIE XapaKTEPHCTHKH 00BeKTa (IPOCTPAHCTBEHHO-TpaudecKas MM 3HAKOBO-
CHMBOIIMYECKas);

- yMEHHE CHHTE3HpOBATh, COCTABIATh IIENOE U3 4YacTeH, B TOM YHCIE CaMOCTOSTEIBHO
JIOCTPaUBATh C BOCTIOMHEHHEM HEIOCTAFOIINX KOMIIOHEHTOB.

KoMMyHHKATHBHbIE yHHBepCAJbHBIE ydeOHbIe JeiicTBHA:



- IPHOOPECTH OIBIT MAIMHHOIO 00yUeHHs HHTEIUIEKTYalbHEIX CHCTEM B WHIMBHIYAIBHOM,
IPYIIOBOH U KOJUIEKTUBHOM y4eOHO-II03HABATEIILHON JIEATENBHOCTH,

= YMEHHE apryMEHTHPOBATh CBOI TOYKY 3PEHHs Ha BHIOOp OCHOBAHWH H KPHTEPHEB IIPH
BBIICICHUY IIPH3HAKOB, CPAaBHEHUH U KIacCHPHUKAAY 00BEKTOB;

- YMEHHUE BBICTYIIHBATh cOOECEIHNKA M BECTH JHAJIOT;

= NIPH3HABATh BO3MOXKHOCTE CYINECTBOBAHHS Pa3/IMYHBIX TOYEK 3PEHHS W IPaBO KaXKIOTO
HMETH CBOK;

- YMEHHE IIJaHHpOBaTh y4eOHOE COTPYAHHYECTBO C HACTAaBHUKOM ¥ JIDYTHMH
00y49arOIIMHUCS: OIPENENIATh 1EeH, GYHKIUH yIaCTHUKOB, CIIOCOOBI B3aUMOIEHCTRHS;

- YMEHHE OCYIIECTBIIATE [IOCTAHOBKY BOIIPOCOB: HHHUIIMATHBHOE COTPYAHUYECTBO B IIOUCKE U
cbope uHpOopMaLuy;

= YMEHHE pa3permaTh KOH(QIUKTEL: BEIABICHHE, HICHTUDHKALIUL

- npoONeMBl, TOHMCK H OIEHKAa aJbTEPHATHBHBIX CIOCO00B pa3pemieHHs KOHQIHKTA,
NIPHHATHE PEIIEHHS H €ro pealu3aliys;

- YMEHHE C JOCTATOYHOM MOJIHOTOH M TOYHOCTEIO BEIP@XKaTh CBOM MBICIIH B COOTBETCTBHH C
3a/la4aMH U YCJIOBUAMH KOMMYHHKALIHH,

- BITaJCHHE MOHOIOTHIECKOH B qUalorudeckod GopmamMu peyn.

KoMMyHHKaTHBHbIE KOMIIETCHLHHA:

= OpraHW30BBIBATH JUCTAHIIHOHHON y4eOHOE COTPYIHHYECTBO H COBMECTHYIO JEATEIbHOCTD
C IpernoaaBaTelieM H CBEPCTHHKAMU, paboTaTh HHAWBHIYAIbHO U B IPYIIIE: HAXOAUTH 06Ilee pemeHne U
paspemiats KOH(MIAKTE Ha OCHOBE COIIAaCOBAHMUS IIO3UITHH U yI&Ta HHTEPECOB;

- (bopMyIHpoBaTh, apryMEHTHPOBATh X OTCTAHBaTh CBOE MHEHHE;

-~ BBICTYNATh ITyONHYHO ¢ TOKIafaMH, IPE3€HTAUAMHY H T. II.

CodrT-KOMIeTeHIHH:

-~ YMEHHE JIOHECTH CBOIO MBICJIE A0 CcOoOeceJHMKOB, apryMEHTHPOBAaTh HOCH pEIIEHUS
TIOCTaBJICHHBIX 337144,

- crnocoGHOCTE paboTaTh B KOMAH/IE;

. CIIOCOOHOCTH OMMCHIBATE PE3YIBTAT MIPOEKTA 10 KPUTEPHUAM: COOTBETCTBHE IIOCTABICHHBIM
3a/1a49aM, OTKPBIBAIOIIHECS BO3MOXKHOCTH H TPAHHUIIBI IPUMEHEHHS.

Xapa-KoMIeTeHI MH:
= yBepenHas paboTta ¢ TpeOyeMbIMHU IS peaIH3alyy NPoeKTa MO POBEIMU pecypcamH;

Metoan! o6yueHns:

- npoOneMHbIe (METOIBI TPOGIEMHOr0 H3JI0KEHHN)

- UCCIIeI0BaTeNbCKAE — O00ydarollHecss caMH IIOMY9aloT HOBBIE 3HAHHSA pa3/IHYHBIMH
criocobaMu, B T.4. SKCIIEPHMEHT;

= OpaKkTHYecKue (YIpaKHEeHHs, 3aJa4d, C KCIONB30BaHHEM NPOQUIBHOTO IPOTPaMMHOTO
obecrieueHus);

= cioBecHble (pacckas, Gecella, HHCTPYKTaX, YTEHHE CIIPAaBOYHOM JIHMTEpaTyphl, THPPOBEIX
HUCTOYHUKOB);

- HarJSIHEIE (IEMOHCTpALUs MYJIbTHMEIUHHBIX MaTEPHAJIOB, IIPE3EHTALIUH, CXEM H T.[1.);

- OBPUCTHIECKHE (JACTHYHO-IIOUCKOBEIE) — 00yJaromuMes IPeI0CTaBIAeTCs BO3MOKHOCTD
BEIOOpA BapHaHTOB;

- HILTIOCTPATHBHO-00bACHUTENIEHEIE.



MeToaHueckoe obecrnedeHne MporpaMmel

e  yueOHO-TEMAaTHYECKUH IINIaH;

e  KaJeHJapHbI rpadHK 3aHATHH;

e  TEOpeTHYECKMIl MaTepHall [0 U3y4aeMbIM TEMaM;

e  MHCTPYKIHH 10 TeXHHKE 6e30IIaCHOCTH U IPaBHIIaM MOBE/EHHIA B yUPEHKACHHH,
e  MeTOAMYECKas JTHTEpaTypa UL IIearoros.

e  yuyeOHBIE IIpEe3EeHTALMH [10 TEMaM;

e  MaTepHAIHI JyIs PAKTHYECKHUX M CAMOCTOATE/bHBIX 3a/IaHuH;

@opMbl Opranm3anEu 06pa3oBaTeIbHOTO MpoLEcca — IPYNNoBas ¥ HHAUBHAYaATbHAS hopMEL
Wcnonbayetes ouHas GopMa ¢ [PAMEHeHHEM [MCTAHIHOHHBIX 00pasoBaTENbHBIX TEXHOIOTUH
(BO3MOKHOCTH KopropaTHBHoi mratdopmer Microsoft Teams).

@®opMbI NPOBEICHAS 3AHATHIA:

= MacTep-KIIacChl

= n1a6opaTopHO-IIPaKTHIECKHUE PaOOTEI, B T.4. SKCIEPHMEHTEI
- Oecesl

- pelIeHre KeicoB

— IPOEKTUPOBAHHE.

@opMbI OpraHu3aNuN y1eOHOro 3AaHATHS:

QopMa OpraHM3ali¥ NEATENbHOCTH IPYINOBAsS, HPH 3TOM OTAENbHBIE BOIPOCEI M OIIMOKHU
PACCMATPHBAIOTCS. B MHIMBUIYATBHOM IOPSZKE ¢ KXKIBIM O0YYalommMes, HCXOI M3 OCOOCHHOCTEH
KaXI0ro obydalomerocs B yCBOEHHH IIPOMIEHHOro Marepuana. Ileppas 9acTh 3aHATHS TPEIIONAracT
noTydeHHe 06yJaroMMMCs HOBOTO MaTepHaia. BoBpeMs BTOpO# dacTy 3aHsTH 00YJAIOMMACH IbITACTCA
CAMOCTOSITE/IBHO PEaIH30BaTh MOMYYEHHYIO TEOPETHYeCKyr 0a3y B pamkax COOCTBEHHOTO IIPOSKTA.
OneHKa pe3yabTaToOR IIPOU3BOIUTCS KOIIEKTHBHO BCEi IPYIIION.

YueOno-MeToqu4YeCKHe CpeIcTRA 00ydeHHs

JI7ist peaM3aliy IPOrpaMMBl HCIIOTB3YIOTCS CIIe/IyIOIIHMe CPECTBA 00y YeHHS:

®  CHENMAIM3HPOBAHHAS JTUTEPATYPa I10 HCKYCCTBEHHOMY HHTEIUIEKTY;

e  TEXHHYECKAs JOKyMEeHTaIus K GubimoTeKaM s3bIka IporpamMvuposanus Python;

e  (OTO- H BHIEOMATEPHAIIE], HIUTIOCTPHPYIOMIHE Pa0OTy HCKYCCTBEHHBIX HEHPOHHBIX CETeH;

e yueOHO-MeToqMueckHe mmoco0Ms UL Iefjarora  H - OOYYaroNMXCs,  BKIIOYAIONIHE
JHIaKTHYECKHE, CIIPABOYHEIe M HHOPMAIIMOHHEIE MaTEPHAIEL,

e KOMIBIOTEPHOE M BHAe000OpYZOBaHHE [UI CO3JlaHMA M OOy4YEHMS MCKYCCTBEHHBIX
HEHPOHHEBIX CETEH

®  3JEKTPOHHBIE HHCTPYKIUHU W CIIPABOYHEIE MAaTEpHAIHI,
e  Hureprer-pecypcsl (06ydaronme BUIE0, CTATEH, 31eKTPOHHEIE MATEPHAIIEL).

Ilegarornyeckne TeXHOJIOIHH

B npomnecce of0ydeHHs IO JaHHOH IporpaMme HCIONB3YIOTCA pasHOOOpasHBIE MENarOrHYeCKHC
TEXHOIIOTHH:

- TEXHOTOTHA Pa3BMBAIOIIET0 OOydYeHusl, HallpaBIE€HHbIE Ha OOIIee IETOCTHOE pa3BHTHE
JIMYHOCTH, Ha OCHOBE AKTHBHO-IEIATEIBHOro cmocoba o0ydeHMs, YYMTBHIBAIONIME 3aKOHOMEPHOCTH
pa3sBUTHA U 0COOEHHOCTH HHAMBHIYYMA,

- TEXHOJOTHH JMYHOCTHO-OPHEHTHPOBAHHOTO OOy4YeHHs, HalpaBJIeHHBIE Ha pa3BHTHE

HHIAABHUAYAIIBHBIX ITIO3HABATEIIEHBIX crrocobHOCTEH Ka)I0ro OﬁyanOI]:[eI“OCH, MaKCHMaJIBHOE BBIIBIICHHE,
PACcKpERITHE U HCIIOTTE30BAHHE €I'0 OIIBITAa,



- texHonorun auddepennupoBanHoro o0ydenus, ofecneudBaronHe OO0y4YEHHE KaxIOro
o0yuaroIerocs Ha YpOBHE €r0 BO3MOKHOCTEH U CIIOCOOHOCTEIH;

- TEXHONIOTHH COTPYIHHYECTBA, PEalU3yIONIHe NEMOKpaTH3M, PaBEHCTBO, NMApPTHEPCTBO B
OTHOIIEHUAX Iejarora u o0ydaromerocs, COBMECTHO BBIPaOaTHIBAIOT LENH, COAEPKaHHe, NAlT OLEHKH,
HAXOJCh B COCTOSHUM COTPYIHHYECTBA, COTBOPYECTBA.

- TIPOEKTHEIE TEXHOJIOTHH — JOCTIDKCHHE IIeNTH depe3 JEeTAbHYI pa3paboTky mpobiaeMsl,
KOTOpas J0JDKHA 3aBEPIIUTECS PEATbHBEIM, OCS3aeMbIM MPAKTHYECKUM Pe3yIbTaToM, OGOPMIICHHBIM TEM
WUJTH WHEIM 00pazoM;

- KOMIIBIOTEPHEIE TEXHOIOTHH, (OpMHpYIOIIHE yMeHHe paboTaTh ¢ HHDOpMamuei,
HCCIIEIOBATENbCKAE YMEHHUs, KOMMYHHKATHBHBIE CIIOCOOHOCTH.

Buas1 kouTpoas

o BBOJHBIH KOHTPOJIb — II€pe] HadaoM paboTel, U1 TPOBEPKH HCXOHBIX 3HAHWH;
o TeKYIIHHi KOHTPOJIb — Ha KaXI0M 3aHATHH ((pOHTANBHELT onpoc );
° HTOTOBbIH KOHTPOJIb — 3aIIUTA IIPOSKTA.

@opMBbI NPOBEPKH PE3yIbTATOB
® HabIrO/IeHMe 3a IMKOJIBHUKAMH B IIporiecce paboTer;
® BBIITOJTHEHHE TIPaKTHIECKHX 3aJJaHUM IO TEKYIUM TEMaM;

CDOI)MI:I MNOABEACHHA HTOT0OB
® 3amuTa IIpocKTa.

IIpoMexkyTO4HAS M HTOrOBas ATTeCTA U

IlpomesxyTOouHAas aTTeCTANHSA IPOBOAUTCS PETYIIPHO IIOCTIE U3YICHHUS TEM U BKITIOYaeT:

o HeOOJbIIHE TecThI IIOCTIE TeopeTHuecKux OnokoB (TexHuka O6e30MacHOCTH; PO
MaTeMaTHKH B aHAJIA3€ JAHHBIX; IPHHIMIEI paboTel HEHPOHHEIX ceTell; 00paboTka rpadHYecKuX TaHHBIX
HEHPOHHBIMH CETSIMH; pa3paboTka 000IOYKH I IOIB30BATENeH ¢ BHEAPEHUEM HEHPOHHON CeTH | 1Ip.);

° NpaKTHYeCKHe padoThbl;

° CaMOOIeHKY H rpynmoBoe obcy:xmenne (pediexcuro), rae oOydaromuecs BMECTE C
[e/1JaroroM aHaTM3UPYIOT [OTyUeHHBIe Pe3y IbTaThl.

Hrorosas arrecranus npoBoAUTCs B GopMe 3aIIHTHI IPOEKTA.
B xayecTBe IPOEKTa MOXKET BHICTYIIATh:
o IPE3EHTAlMA HTOrOBOH paboTHI ¢ ONTHCAHKUEM CO3IaHHOTO IIPOIYKTa.

@opma 3aMATHI HPOEKTA — IPyNNOBas; JONYCKaeTcs HHIHBHAYaIbHaf GopMa 3aMHTHI.
TpeboBanns K MpoeKTy

Ctpykrypa mpoekTHOH paboTel B (opMe mpe3eHTalUH/ TBOPUECKOH pabOTHI C IIpe3eHTalHeH
JIOJDKHA CONIEPIKATE CIIEAYIOIIHE YacTH:

. TUTYJIBHBIH JUCT (Caim);

. cozepxaHue (CTpyKTypa POSKTHOH paboTEl);
. aKTyaJIbHOCTB, 11€JIb, 3a1a4H,

. TEOPETHIECKHE 000CHOBAHHS IIPOEKTA;

. IpaKTHYecKas / SKCIIePUMEHTAIbHAS YacTh;

. 3aKIOYEHHUE;

. CIIHCOK HCIIOJIb3YEMBIX HCTOYHUKOB;

° IPHIIOKCHHAA.



TuTyapHbIH JHCT (THTYJIBHBIH C1aix). YKa3pBaeTCs NOIMHOS HA3BaHHE yueOHOTO 3aBEICHHI,
Hassanue pabOTEH], CBETeHMs 06 aBTOPE, MECTO BBIIOIHEHHS PAOOTEL

Copnep:xanne 0hopMILIETCS B COOTBETCTBUE CO CTPYKTYPOH TIPOEKTHOH paboTEL.

~ AKTYyalbHOCTH OTpaKaeT 3HAYMMOCTB, HeoOXOAMMOCTh BEIMONHEHHS —IIPOEKTA; Hellb - 3TO

JKenaeMBIi pe3ybTaT BEIIOTHAEMOIO IIPOSKTa, a 3aXal — 3TO KOHKPETHEIC necTBHs 00ydaroLerocs B
paMKax [poeKTa, KOTOPhIE HEOOXOAMMO BBIIOIHHTE A OCTHKCHHIA IIETH.

Teoperndeckne 000CHOBAHHS MPOEKTA:

- XapaKTepHCTHKa CYIIECTBYIONIEH CHTyallud IO TEME IIPOCKTa, OMMCAHME CYIIECTBYIOILEH
[poGTeMEI ¢ yKa3aHHUEM, [I0YeMY 3Ty IpoOIeMy HYKHO PEIIATE;

- OIMCAHME HATIpaBJIEHUIT penIeHHs IPOOIEMEI

- aHamM3 NPENBIIYIIMX IOMBITOK pPEIIeHHs NPOOIeMsl (KaKuM obpasoM maHHas IpoOiema
pelanach 10 IPOSKTHOM AesTeIbHOCTH oby4aronterocs);

- TATEpaTypHEIH 0630p, HOCBANIEHHBIH PEIICHUIO npo6eMsl (Ipy HEOOXOIUMOCTH).

IpakTHyeckas/ SKCIEPHMEHTANbHAS YaCTh: 5TO pasfiesl, B KOTOPOM aBTOp ACMOHCTPHPYET,
HACKOJIGKO XOPOIIO OH YCBOHJI TEOPHIO M MOXET IPMMEHATH IOJTY4eHHBIC 3HAHMA Ha NMPaKTHKC, ITO
OCHOBaHHE 11 GOPMYIHPOBKH PE3YIHTATOB IPOCKTA.

3aKII0UEHHE — 9TO HTOT PabOTEL, CyTh KOTOPOH JOIKHA OBITh MOHSTHA 0€3 4TCHH OCHORBHOIM
gacTH. 3aKIFo4eHHe COMepkHUT HOpPMYyIHPOBKY KPaTKHX BBIBOJIOB IO 3a/iavaM, obparmaer BHUMaHue Ha
JOCTIDKEHUE 1IeIH U BBITOJTHEHHE IIOCTaBIEHHEBIX 3a1ay.

CHnHCOK HCIO/Ib3YeMBbIX HCTOUHHKOB PACIIONaraeTesl B a(aBHTHOM MOPSIKE B HyMEPYCTCs.

[IpuJioxKeHHe TODKHO COZEPIKaTh CaM IPOTYKT MM ero GOTO, MAKET, MOKET COAEPIKATE SCKH3EI
IPOIYKTA IPOEKTa, YEPTEKH rpadyKy U T.IL

IIpoexT M Npe3eHTANHA JOJLKHLI OBITH ABTOPCKHMA.

TpeGoBanus K 3alHTe MPOEKTA
3ammra npoekTa obygaroIerocs J0/KHA COOTBETCTBOBATH CICAYIOIIHM KPHTECPHAM:

° YoeauTeabHOCTh H YETKOCTL H3N0KEeHHsI MaTepHaJia:
0 — m3nokeHHe MaTeprana GecCucTeMHOE, HEIETKOE, OTCYTCTBHE BIANCHUA MaTEPHAIOM,
1 — H3IOKEHHE CTPYKTYpPHPOBaHO, HO JOKJNAd TONBKO 3addThIBACTCS (WM JOKIAn He

3aYUTEIBAETCS, HO H3JIOKEHHE HE CTPYKTYPHUPOBAHO);

2 — W3JIOKEHHE CTPYKTYPHPOBAHHOE, JAOKIA He 3aUMTHIBAETCS, & PACCKA3bIBACTCA; €CTh HEJ0YETE
B JIOIHYECKOH HIIM AMOLIMOHAILHOM YOSIHTEIbHOCTH;

3 — poknan w3nmaraetcs cBoGOAHO, Ge3 3auMTHIBAHMS (C HE3HAYMTENBHOH OMOPOH HA TEKCT),
CTPYKTYPHPOBAHO, JIOTHYECKH X SMOLHOHANIBHO YOEIUTEBHO.

° I'paMoTHOCTH pedH, BJaAeHHE CHENHATLHOH TEPMHHOJIOTHEH (IPOEKTHbIE TEPMHHBI
(uenb, 3272494, THIOTE32, AKTYATBHOCTh, PE3YJIbLTAT):

0 — peus Ge3rpaMOTHA, CTIENHATEHOM TEPMUHOJIOTHEH He BIaneeT;

1 — ecTh OMHOKH B H3TI0KEHAH MaTEPHAIIa, IIJI0XO0 BIaIeeT ClelHanbHON TEPMHHOTOIHCH;]

2 — peds B IEJIOM FPaMOTHasl, BIaeeT CIeIHaIbHON TEPMUHOIOTHEH, JOIyCKACT HE3HATUTEIbHBIC
OIIHOKH;

3 — peds IpaMOTHAs, CBOGOIHO BIAIECT CIELHATIBHOM TEPMHHOOTHEH] 110 IPOOIEMe IIPOSKTA.

© KadecTBo 1eMOHCTPANMOHHOI0 MaTepHaa (pe3eHTaNHs + NPOAYKT):
0 — IeMOHCTPAIIMOHHEIH MaTepHAIl OTCYTCTBYET IOIHOCTEIO;
1 — DpeiCTABIEHHEIH IEMOHCTPALMOHHBIA MaTepHal He HCIONb3yeTcs B JOKnane (Wiiu

MCIIONB3YETCsI, HO OH II0X0 0OPMIIEH);

2 - IpeJICTaBIeHHBI TEMOHCTPAIIMOHHBIN MaTepyal B JOK/Ia/e HCIOIB3YeTCs, HO €CTh OTAEIBHBIC
MPETEH3UH K 0QOPMIIEHHIO;



3 - mpexacTaBneHHBIH Xopomo OGOpPMIICHHBIR IeMOHCTPAIMOHHEIH MaTepHal HCIOIB3YeTCs B
JIOKJIaJIe, aBTOP IIPOEKTA IIPEKPACHO OPHEHTHPYETCS B HEM.

° KadecTBO 0TBETOB Ha BOIPOCHI:

0 — He MOKET OTBETHUTEH Ha 3a/laBacMBI€ BOIIPOCHI,

1 — He MOXKET 9eTKO OTBETUTh Ha OOJBIIMHCTBO BOIIPOCOR;

2 — oTBevaeT Ha OOJBIIMHCTBO BOIIPOCOB;

3 — oTBevaeT Ha BCe BOIPOCH yOEIUTEIBHO H apryMEHTHPOBAHO.

3amuTa npoekTa

3amMra IIpoeKkTa OPOBOAMTCH B GopMe NyONIHYHOrO BEICTYIUIeHHs. Ha 3ammTy IIpOeKToB
OTBOJMTCS IIOC/IEIHEE 3aHATUE B paMKaX JaHHOH IIpOrpaMMEL.

Pernmament: 5-7 MUHYT Ha BBICTYIJIEHUE U 1-3 MWHYTEHI Ha BOIPOCH! IPENOAaBaTeNs (KOMHUCCHH).

3amuMTa NpOEKTa CYUTAETCS YCIENTHOM NpH IIONYy4YEHHH OIPEIEIeHHOTO0 KONHWYecTRa OaioB
(cormacHO KpUTEPHSAM 3alIUTH] IPOEKTOB, IIPEACTABICHHBIX BEIIIE).

ILnan BeICTYIJIEHHA HA 3aI(HTE NPOEKTA:

1. [IpuBeTcTBHE.

2. AKTyalbHOCTB, LIE€Th, 33/1a9H IIPOEKTA.

3. OcHOBHBIE 3TAIlBl IPOEKTA.

4. KpaTkue IOI0KSHAA TEOPETHIECKOH YacTH.

5. OnucaHue NPakTHIECKOH/ SKCIEPHMEHTAIBHOH Y9acTH IPOeKTa (XapaKTEPHCTHKA IIPOSKTHOTO
MIPOAYKTA).

6. 3aKmOYMTENbHEIE TTONOKEHHS + caMOaHAIN3 YCIEMIHOCTH IPOEKTHOM paboThl, MEepCIeKTHBEI
Pa3BUTHS [IPOEKTA.

7. OTBeTHI Ha BONIPOCH! Nperofarares (KOMUCCHH).

3. VYueOHO-TeMATHYECKHH MJIAH

Konu4ecTBo 4acoB
WNen/n [HazBanue pasaena, TeMbI @opmbl paboThl H
Bcero | Teopus | IIpakTuka OLHEHKH pe3y/ibTara

Posib MaTeMAaTHKH B aHATIH3E JaHHBIX. ['pynmoBast paboTa.
1. |OcHOBHBIE IOHATHS ONHCATENBHON 3 1 2 MucTpykrax o Th

CTATHCTUKH.

[ IprHIMIE pabOTEl HEHPOHHEIX CETEH. ['pymmoBas paborta.
2. [[lomHOCBsI3HEIE HEHPOHHEIE CIION. 3 1 2

O6paborka rpadHuecKUX TAHHEIX C ["pymmosas pabora.
3. [NOMOILEI HEHPOHHEIX CETEH. 6 2 4 IBe1Gop TeMEI IpOEKTa

CeepTodHbIe CIIOH. 3a1a9u

KIaccupuKanug.

PazpaboTka o6onoukH At ["pynmoBas paboTa.
4. |momp30BaTeNeH ¢ BHEIPEHHEM 3 1 2 (pazpaboTKa CXeMEI

HEeHPOHHOH ceTH PKCIIEPUMEHTA).




Pa6oTa HajJ| COOCTBEHHEIM IIPOEKTOM. ["pymmoas paboTa.
3amgaga 06 yueHUs HEHPOHHOH CETH

KTaccH(DUKAIK BH3YaTbHBIX O0BEKTOB
5. | uaTerpauuei B yIoOHBIH 115 9 0 9
TONTB30BATESI HHTEPHEHC.

6. |derextop o6bexToB YOLO. ITprauum 6 1 o [‘pyioBas paboTa.
pPaboThI, BO3MOKHOCTH,
HCIIONIB30BAHHE.

7. [PaBota Hag coOCTBEHHEIM IIPOEKTOM. 3 1 2 ["pymroBas pabora.

Bamada co3/aHus BUPTYAJIBHOTO
cobeceqHIKA C BO3MOXKHOCTEIO
pacrio3HaBaHMA OOBEKTOB Ha
oTIpaBIeHHOM HOTO H TEKCTOBEIM
onucanreM (HoTo.

8. [BammuTa IIpoekTa 3 1 3 ["pynnoBas padoTa
MuauBulyaasHas
paboTa

36 8 28
Mroro:

Kanengapublii yueOubIii rpadux

HaumenoBaHue KoMmoHeHTa porpamMmsl | [TopsiikoBeie HOMeEpa Mecsnes | Beero

oOyueHud 4acoB
1 2 3
Pone MaTeMaTHKH B aHaJU3e TaHHBIX.
OcHoOBHEIE IIOHATHSA ONKCATEIbHOR
JI2T11 6
CTaTHCTHKH.
[punanuner paboTel HEHPOHHBIX CETEH.
[TomHOCBSA3HBIE HEHPOHHBIE CIIOH. JI2II1 6

O6paboTka Tpa@HuyecKHX JaHHBIX C
IIOMOIITBIO HelpoHHEX ceTelt. CBeprounsre | JI2114 JINIT2 4
CIIOH. 3a/1auu KiraccHbHUKAIIY.

PaspaboTka 000M0UKH Ul IOIB30BATEICH
C BHEJIpeHHUEM HEHPOHHOH CETH

PaboTa Haz cOOCTBEHHBIM IPOEKTOM. I13 6
3ajaya  oOydeHHs  HEHPOHHOH  CETH
KIacCH(HMKAIIMA BU3YaIBHBIX OOBEKTOB C
6uHTErpaLuen B yaoOHBIH JUIsL




TOTb30BaTENs HHTEpdEHc.

Hetextop o6wektoB YOLO. Ilpunmun
paboTEl, BO3MOMKHOCTH, HCTIONIB30BAHHE.

JI3II3 119 4

onucanueM Goto.

PaboTa Hax cOOCTBEHHEIM IIPOEKTOM.
3anava co3/aHus BUPTYaIbHOIO
cofeceTHIKA C BOZMOYKHOCTBIO
pacro3napanusi 00bEKTOB Ha
OTIIPABJIEHHOM (OTO ¥ TEKCTOBEIM

J14114 6

3amura MpoeKToB

I13 4

Hroro:

12 12 12 36

5. Copnep:xanmne TeM NporpaMMsl

Haspanne
pa3aesa/TeMbl

@opMbl paloThbl H OIEHKH pe3yabTara

Tema 1. Poan
MaTEMATHKH B
aHaJH3e JTaHHBIX.

B paMKax OaHHOI'O 3aHATHS yHallhecd 3HaKOMITCA C 0a30BEIMH TOHSTHIMHA
OIMCATENLHON CTATHCTHKY. 3HAKOMATCS ¢ HaOIIONeHUEM U SKCIICpHMCHTOM,
KaK OCHOBHBIMH METOIdaMH HaquOﬁ pa6OTBI. CoBMeCTHO ¢ IpernoaaBaTeieM

OcHoBHBIE npoBomuTcs  00paboTka TOTOBEIX  JAHHBIX €  IEIBK  BBUICHEHHS
NOHATHSA MareMaTHYeckux 3aKoHoMepHocTeH. OOcyxkIaercs BaKHOCTh IPaBHIBLHOH
OMHUCATEIbH O BH3yaJIH3aI[MH JIAHHBIX II0CIe UX 00paboTKH.

CTATHCTHKH.

Tema 2. B pamkax maHHOH TeMBI ydalldecs 3HAKOMSATCS C 0a30BEIMH IIOHATHIMH
IIpuHOHATBI MaruHHOro 00y4enus. Haunnas ¢ OHonorudeckoi HHTEpIpeTaliy HelpoHa,
paboTsl ydamuecs IUIABHO NEpPexXOoisT K ero MareMaTH4ecKOoH MOIENnH, MOZIENH
HelpOHHBIX ceTeil. | HEHPOHHEBIX CIIOEB, MX QYHKIIUAMH H criocobaM o0ydeHus.

IMoanoCBA3HBIE Vuamuecst 3HaKOMSITCS cO cpenoit s paspabotka «Google colaby.

HeHpPOHHbIE CJIOH.

CoBMecTHO ¢ IIpenojaBaTelleM OCYIIECTBIIAETCH HalUCAHHE
HEHPOHHOM CETH [UIA PACIIO3HAHMS 1M Ha PUCYHKAX.

MOJIETH

Tema 3. Odpaborka
rpaguyeckux
JAAHHBIX
HeHPOHHBIMH
CeTSMH.
CBepro4Hble ¢JI0H,
3agaun

B naHHOM Teme ydarquecss 3HAKOMSTCS ¢ METOAAMH ITIPEJICTABICHUS [IBETHEIX
n300paxkeHu#t B 1 poBOM BHIE.

[TpoucxoouT 3HAKOMCTBO C METOJaMHM ayTMEHTAallMH JAaHHBIX, NPUHIUIIAMHE
paboTEl CBEPTOYHEIX CIIOEB HEHPOHHBIX CETEH, CIIOEB IS OTKIIOYCHUS
HEUPOHOB U CIIOEB HOpMatu3anuu jJaHHbeX. COBMECTHO C IIperojaBaTelieM
OCYIIECTBISIETCS ~ HAMHMCAHHE  CBEPTOYHOH  HEHpOHHOM  ceTH  JuIsA
KnaccH(UKauy U300 paKeH ui.

KJacCH(pHKaHH
Tema 4. B pamMkax JaHHOTO 3aHATHS ydalquecs 3HakoMsTcs ¢ Ombmmorexamu Python
Pazpa6orka I HamucaHHWs ©OOTOB, TpHHOWNAMH HanucaHus Oota s Telegram,

000JI0OYKH IJIs
M0JIL30BATENEH ¢
BHeIpeHHEeM

METOJIaMH BHEAPEeHUA IpenoOyIeHHBIX HeHPOHHEIX ceTel B telegram-Gor.
CoBMECTHO C NpenoAaBaTeNleM NMPOUCXONUT Hammcanuwe Telegram-6ota s
pacIo3HaHMs M300pakeHHWH ¢ BHEIpeHHeM B HETO HeHpoHHOM cerTwH,




HellpoHHOH ceTH.

HAllMCAHHOM Ha IIPEIBIIYIIEM 3aHATHH.

Tema 5. PaboTa nHan
co0CTBEHHBIM
MpoeKToM. 3aga4ia
o0y4eHHsA
HelpOHHOH ceTH
KjaaccH(puKanuu
BH3YAJILHBIX
00bEKTOB €
HHTerpanuel B
yao0HBIH A8
0Jb30BaTe/Is
uHTepeiic.

Vuamuecss 3HAKOMSTCS C OCHOBHBIMH STallaMH IIPOEKTHOH paspaboTky,
METOIONOTHSAMH BEICHHsS IIPOEKTHOHM JesTeNbHOCTH. Pa3pabaTeiBaroT
COGCTBEHHBI NPOSKT, MCTIONB3ys H3YYCHHEIE paHee TeMbl. B pesynsTate y
yuammxcs JTOMDKEH MOMYYHThCS Telerpam-60T, pacrosHaromui 00BEKT,
HaXOMAIIMICS Ha gero Qororpaduu. Hampumep,
ompe/eneHue 3a00NeBaHKs JIETKUX IO CHUMKY (iroporpaduu, onpeaeneHut
Gone3Hn pacteHuit ¥ T.A. [IpOAYKT HO/DKEH BBLIBIATE 3aKOHOMEPHOCTH,
KOTOpBle HENOCTYIHElI IJIa3y HEHNOATOTOBIEHHOTO YeJIOBEKa, TEM CaMbIM
IPUHOCS COLHATBHYIO IIONB3Y.

OTIIPABICHHOH B

Tema 6. deTekTOp
o6bextoB YOLO.
IIpuauun padorTel,
BO3MOKHOCTH,
HCIOIb30BaHHE.

MO3BOJLIIONIAMH HE TOJBKO PAaclo3HABATh M300paKeHHs, HO W HaXOAWTh Ha
M306paKEHUAX HEKOTOphle OOBEeKTH M Kmaccupuimposars ux. Iloapobno
paccMaTpuBaercs HedponHas cers YOLO, mpomyckaiomas H300pakeHHe
yepe3 CBEPTOYHYIO HEMPOHHYIO CETh, Jelillas ero Ha KBaJpaThl H UL
KaX0r0 KBajpaTa NpeJCKashIBAIOIAsS BEPOATHOCTh IIEHTPa Kakoro Jjmbo
oOBeKTa.

[locne mONyYeHHs OIBITA MCIONB30BAHMS 3TOW HEMPOHHOW CETH y4allHecsd
CO3IAI0T CBOM NPOEKTHI Hamomo0He CIEIyIOIKX: MPOTHOSHPOBaHUsA ypoxkKasd
TIyTeM MoJcYeTa KOJIMYeCTBa IWIooB (puc. 11), MOHUTOPHHIA MPOXOUMOCTH
TOProBEIX TOYEK, IIyTeM HaXOXKICHHM JIOACH H JIp.

ITocie BBIIONHEHHS 3aAyMaHHBIX IPOEKTOB y4alldMCs [pejjaraeTcs 3ajada
COCTABIIEHHS TEKCTOBOTO ONMCAHHS KAPTHHKH IO HaWIEHHBIM OOBEKTaM.
3nech TOSBISETCS HEOOXOJUMOCTh M3Y4EHHS S3BIKOBBIX MOJICIEH U
cremyromeii TeMBl TporpamMMsl «PeKxyppeHTHbIe HEHpoHHBIE ceTuy. JlaHHas
Tema BKIIOYaeT B cebs MeTonsl paboTsl ¢ HelpoHHEIME ceTsimH  «Object
detection».

Tema 7. Ilppanun
padoTsl
peKypPpPeHTHbIX
HellpOHHBIX ceTel B
3aga4ax oo6padoTkn
eCTeCTBEHHOI'0
si3bika. Monenu
GRU, LSTM.
Hcnonb3zoBanue H
HACTPOHKa
RUGPTS3.

B pgasHOl TeMe paccMaTpuUBArOTCs HAeH 00pabOTKM eCTECTBEHHOTO s3BIKA C
TOMOIIBIO PEKYPPEHTHBIX HEHPOHHEIX CeTeH. Yyalmpecs 3HAKOMATCS C
npunnunamu paboter Momened GRU m LSTM. IlyreM unTerpauuu u
HACTpOlKH IpenobydenHol HeiiponHo# cety RUGPT3 B Temerpam Gort
CO3/1aeTCs BUPTYaIbHEIH cOOECEAHHK.

Tema 8. PaGora Han
co0cTBEeHHBIM
npoekToM. 3agada
CO3AHHA
BHPTYAJIBHOT0

B nmaHHO# TeMe ydaIiyecs HACTPAHBAIOT HMHTETPHPYIOT B Tenerpam OoT
refiponnyto cets YOLO u RUGPT3, mpeofpa3yioT BEIXOIHYIO HHQOPMALHIO
YOLO B mpemioxenus u mnepemaior B RUGPT3, B pesynprare dHero
NONY4YaroTIPOEKT cobeceHUKA c

BO3MOXKXHOCTBEKO pacIiO3HaBaHHA 00LEeKTOB Ha OTIPaBIEHHOM (1301‘0 H

YHHUKAJIEHOTO BHPTY&JIBHOTO




cofeceTHHKA ¢ TEKCTOBEIM OmucaHueM $oTo.
BO3MOKHOCTBIO
pacno3HaBaHHA
00bEeKTOB HA
O0TIPABIEHHOM
($oT0 H TEKCTOBLIM
onucanueM ¢doto.

6. YcaoBHs peajiH3aldH NPOrpaMMBbI
KaapoBsble ycI0BHS pealH3alHH IPOrpaMMbl
KommekroBanne 00pa3oBaTeIbHON OpraHM3aI[MM NEeIarOrHYecKHMH, PYKOBOASIIMMHM H HHBIMH
pa0OTHHKaMH, COOTBETCTBYIOIINMH KBaJH(QHUKAIHOHHEIM XapakTEPHCTHKaM I10 COOTBETCTBYIOIICH
JOJDKHOCTH.

TpebGoBanusi K KaAPOBLIM pecypcam:

* 3HaHHE BO3PACTHOH Ne1arOruKH U IICHXOJIOTHH;

* OIIBIT paboTEI C JETHMH;

* OIIBIT PEATH3AIMHA U YIIPaBJICHUs IPOCKTaMHU;

* 3HAHWE COBPEMEHHEIX CPE/ICTB OLEHUBAHHS;

* HETIPEPHIBHOCTE IPO(hECCHOHAIBHOIO Pa3BUTHS IIE1arora.

KomneTeHUHH MeAarordi4eckoro paboTHWKA, peaIM3yIImero 0OCHOBHYI0 00pa3oBaTe/IbHYIO
nporpamMmy:

- obecrieunBarh YCIOBHS JJIsl YCIEITHOH NeATeN-HOCTH, IIO3HTHBHOM MOTHBAILMM, a TAKKe
CAaMOMOTHBHPOBAHHUS 00yJarOIHMXCH;

- OCYIIECTBIATH CAMOCTOSTEIBHBIH IIOMCK M aHamM3 HHQOpMAlMH C  IOMOIIBIO
COBpPEMEHHBIX HH(POPMAIIHOHHO-TIONCKOBEIX TEXHOJIOTHH;

- OpraHM30BBIBATE W  COIPOBOXKIATh  Y4eOHO-HMCCIENOBATENBCKYI0 M MPOEKTHYIO
NeATeNBHOCTE 00YJarOIIXCs, BEIMOTHEHHE UMK HHIMBUIYalbHOTO IIPOEKTA;

— YMETh HHTEPIPETHPOBATh PE3YNIBTATHl JOCTHKEHHH 00ydaroIuX s,

- OPHEHTHPOBATECS B COBPEMEHHBIX METOaX HCCIIEOBaHHUS;

- HMETh HAaBBIKH paboThl C COBPEMEHHBIMH LH(POBBEIME HHCTPYMEHTAMH IIPOEKTHO-
HCCJIENOBATENBCKOM eI TENbHOCTH;

- BIAfETh OONIMMH HABBIKAMH BEICHHUS MPOEKTHO-UCCIIEI0BATENBCKON JIeATEIbHOCTH;

- uMeTh 6a30BbIe HABBIKM IIPOrPaMMHUPOBAHHS Ha A3bike Python;

- HMeTh HaBeIKM paGotel ¢ Gubmmorexkamu Python: TensorFlow, NumPy, Torch, Pandas,
Telebot.

7. MOHHTOPHHT pe3yJbTATHBHOCTH

KauecTBO peanuzaliil JONOTHUTEIEHOH 00meodpasoBaTelbHON IpOrpaMMEl OTCIIEKHBACTCS IIPH
IIOMOIIY MOHHTOPHHIA PE3yJILTATHBHOCTH 00pa30BaTeILHOMH JeATeIbHOCTH 00y Ja0muxcs.

L{esis MOHHTOPHHIA — OLIEHUTH, HACKONBKO 00yJaromHecs: OCBOMIIM OCHOBHBIC 3HAHHUS U HABBIKH.

3amaur MOHUTOPHHTA:

- (hOPMHpPOBAHHE CAMOOIIEHKH COOCTBEHHBIX AOCTHKCHHI 06y IafoIHXCs;

- OOBEKTHBHBIH aHATH3 ASTEIHPHOCTH 00YJarOIUXCs B PAMKaX IPOrpaMMEL;

- orienka a¢exTHRHOCTH paboTHI IIEAarora;

- OLEeHKa KadecTBa 00pa3oBaTeJBHOTO IIPOIECCA, BBLIBICHHE HENOCTATKOB H BHECEHHUE



KOPPEKTHPOBOK B COZICpKaHME H OpraHu3alkio 00pazoBaTeIbHOIO Mpoecca.
MOHHTOPHHT ~ pe3y/bTATHBHOCTH HPOBOAMTCS OJMH pa3 (BO BpeMs IOCIELHETO  WIH
IPEANOCIIeHErO 3aHATHA).

JInist JOCTHIKEHHS yKa3aHHOM IeTH | PELIeHHs 3a/1ad IIPeUIaraloTcs CICAyIOIMe METOIUKH!
1. «'padux MouMx JocTHXeHHMIT». HampoTHB Kakmoro NOCTHKCHMS OOyYarONIMHCs CTaBUT
Gamn, riae 1 03HaYaeT OTCYTCTBHE JAHHOTO JOCTIKEHHUS, a 5 — HaBBIK NOJHOCTHIO CHOPMHPOBAH.

HaBbIKH H JOCTHKEHHA Banasl

OcBOMII TEOPETHUECKHH MaTepHal [10 TEMaM H
paszienaM (MOT'Y OTBETHTH Ha BOIIPOCHI II€Iarora)

3Haro cIenualbHEIE TEPMHHBI, HCIIQJIBE3YEMEIC HA
3aHATHAX

HayleJICH HCIIOJIB30BATh ONMYUYCHHBIC HA 3aHATHAX
3HaHHA B IIpEiKTI/I‘IeCKDﬁ JEATCIIEHOCTH

VMEK BEITOHUTE IPAKTHYECKUE 3a1aHus
(ynpaXkHeHHs, 381894, OIBITEL H T.[.), KOTOPEIE 1aeT
neaaror

HaquHC}I CaMOCTOSTENLHO BEIIIOIHATE TBOPUYECKHE
3a1aHHuAa

YMero BOIIONIATE CBOK TBOPYECKHE 3aMBICJIBL

Mory Hay49uTh APYTHX TOMY, UEMY HAYYHIICS caM Ha
3aHATHIX

Hayumiics coTpyIHHYATh ¢ pebsaTaMy B pEIIeHAN
IIOCTABJIEHHBIX 33139

Hayuguiica momydath HHGOPMALHIO M3 Pa3HBIX
HCTOYHHUKOB

Mou JoCTHXKEHHS B pe3ynsTaTe 3aHATHHI

2 KapTa caMOOIeHKH 00yqaroliXcs 1 OLEeHKH IIeJaroroM KOMIIETEHTHOCTH 00y4atomuXcst.
JlanHas MeTOIAMKa M03BOJeT oOydarommmcs (GHUKCHPOBAaTh COOCTBEHHOE MPOABIKCHHE B XOJE
peammamuu  JJOOIL. Kpome o5TOro, HO JAHHOH METONHMKE MOXKHO OTCICAUTH 3((HEKIHBHOCTH
IeATeIFHOCTH Nearora.

Tema, Yro Momn ycnexun Hapn wem mMue Hajo padorars?
pasze MHOIO H
caeaano? | XOCTHIKeHHS

3. KpoMme IIpeiCcTaBlIEHHBIX METOIHK, IeJaror MOMKET CaMOCTOSTEIBHO OLCHHTH YPOBCHB
ocgoenus JIOOII cormacHo ClIeayOMHUM KPATEPHAM:

YpoBeHb HHKE 3aJaHHOT0 — IPAKTHYECKH HE IPOCIIEKHBACTCA: OCBOCHHME TEOPETHYECKOIO
MaTepuaga; KadyeCTBO  BBIIONMHEHHS [PAaKTHUECKHX  3aJaHMi; OTCYICTBYET CTpEMIICHHE K



camooOpazoBanuio; oOydaromuiics He yMeeT GOpMyIHpPOBATh H H3JaraTb CBOE MHEHHE; He IPHHHUMAET
YYJacTHS B IPYIIIIOBOM HIIH HHIHBHAYATLHOM IIPOEKTE.

Husknii yposenbs — crabo IPOCIEKMBAETCA: OCBOEHHE TEOPETHYECKOTO MaTepHalia; KavyecTBO
BBIITOJIHEHHS NPAKTHYECKUX 3alaHui; CTpeMIIEHHE K caMO00pa30BaHUIO MHHHMATBLHOE; O00YJIarONmIHHcs
HEyBEPEHHO (OPMyJIHpYET H H3/IaraeT CBO& MHEHHE; yIacTHe B IIPOEKTE NMPAKTHIECKH OTCYTCTBYET.

Cpennnii ypoBeHb — yIOBIESTBOPHUTENBHO (JOCTATOYHO XOPOIIO) IIPOCIIEKHUBAETCS: OCBOEHHE
TEOPETHYECKOr0 MaTepHaa; Ka9eCTBO BHINTONHEHUS IPAKTHYECKUX 3a/IaHMii; IPOSBIIIETCS CTPEMIIEHHE K
caMo00pa3zoBaHHIo; OOyYalomuiics AOCTAaTOYHO XOPOIno (GOPMYyIHPYET M H3NIAracT CBOE MHEHHE,
NPUHUMAET y4acTHe B TPYIIIOBOM MJIM HHIUBHIYaIbHOM IIPOEKTE.

Beicokuii ypoBeHL — XOpOIIO IIPOCIEKUBACTCS: YBEPEHHOE OCBOSHHE TEOPETHUECKOTO
MaTepuana; BBICOKOE KadeCTBO BBIIOMHEHHMs MPAKTHYECKHX 3aJaHHH; BBRIPAKEHHOE CTPEMIICHHE K
camooOpa3oBaHuio; of0ydaromuicss cBoOOJHO (GOpPMYIHpPYET M H3NAraeT CBOE MHEHHE; AKTHBHO H
IIPOIYKTUBHO YYACTBYET B IIPOEKTHOH eI TETHHOCTH.

8. MarepHa/ibHO-TeXHHYECKHE YCIOBHS PeaTH3alHA MPOrPAMMBI
AnmnapaTHoe H TeXHH4YecKoe ofecnevueHne:
- Hoytbyk ¢ BeOxamepoii;
- ['padmaeckuit maanmer.

IIporpamMmuoe obecnedenne:
Ilpu peanusanuu DporpaMMEBl HCIIONB3YIOTCA OTKPBITEIE OHJANH arperaTophl JaHHBIX W OHJIAiH-
cepBHCHl Ansg 00pabOTKM HaHHBIX M  KOMAHAHOM  IIPOEKTHO-HCCIENOBaTEeNbCKOH  paboThl.
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