['ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa30BaTeIbHOE YUPEIKICHHIE
CaepaoBckoi o0nacTu «/[Boper Mosaoaéxm»
Hentp undposoro odbpazoanus aereit «IT-kyd» «ConHeUHBIIN

[IpuHATO Ha 3aceaHuU
Hay4YHO-METOJIMYECKOTO COBETA
I'AHOY CO «/IBopelr MOI0aEXKM»
[Tpotokon Ne 6 ot 30.06.2022 r.

YTBEPX/AIO:

Hupexrop

I'AHOY CO «/IBoper Moi10aExM»»
A. H. Ciim3bko

ITpukaz Ne 660-1 ot 01.07.2022 1.

JlononmHuTenbHas o0iieoOpazoBaTenbHas 001epa3BUBaoias porpamma
TEXHUYECKOUN HANPaBJIECHHOCTU
«HeiipoHHbIe ceTH, 00JIbIINE JAHHbIC U KHOCPTrUTHEeHA)
baszoswii yposenw

Bo3spact obyuatomuxcs: 14—17 ner
Cpok peanuzanuu: 1 roa

COI''TACOBAHO:

HauanbHuk nientpa nuudpoBoro
O6pazoBanus gereit «IT-kyo»
«ConmHeuHbI»

K. B. I'ammnxux

«16y uronsa 2022 r.

ExarepunOypr

2022

ABTOPBI-COCTABUTEIIN:
Mamtotuna 1. C., MeToauct
Peimmaa C.C., MmeToaucT
CaBoctnsanoBa 4. 1O., meToauct
[IImeneB A. A., megaror
JOTIOJTHUTEIIBHOTO 00pa30BaHuUs

JOOKYMEHT NOAMUCAH
SNEKTPOHHOW NMOAMNUCHIO

-Inaopgu

MOMOAEXN

Ceptudukar: 0376A79BO0FDAD4982419639018D46B2B4
Bnapeneu: Cnusbko Anekcanap Hukonaesny
[ewcreutenen: ¢ 13.12.2021 go 13.03.2023




Pazgen I. KoMIuiekec 0CHOBHBIX XapaKTEPUCTHK MPOTrPaMMbI
1.1. TlosicHuTeIbHAA 3aANMCKA
Bonbiie paHHbie — OrpoMHBIE OOBEMBI HEOJHOPOJAHOM U  OBICTPO
MOCTyMame 1udpoBoid WHGOPMAIMK, KOTOPHIE HEBO3MOXXHO 00padOTaTh
TPaJANIIMOHHBIMU UHCTPYMEHTaMH. VICTOUHMKAaMU OOJBITNX JAHHBIX SBISCTCS CETh
HNHTepHeT, KOpIOpaTUBHBIC TAHHBIC U MMOKA3aHUS U3MEPUTEIBHBIX YCTPOMCTB.
AHan3 00JBIINX JAaHHBIX NPOU3BOJUTCA METOAAMHU MAIIMHHOTO 00Y4YEHHUS,
B YaCTHOCTH, HEHPOHHBIMM CETAMH, M TIO3BOJIAET YBUAETb CKPBITHIC
3aKOHOMEPHOCTH, HE3AMETHBIE YEIIOBEKY.
B oCHOBE TEXHOJIOTMM HEWPOHHBIX CETEW JIEKHUT JKEJIAHWE MPOTrPaMMHO
CMOJIETUPOBATh PabOTy TOJIOBHOTO MO3ra YeJIOBeKa, T. €. CO37aTh UCKYCCTBEHHYIO
HEUPOHHYIO CETh.
B pesynbrare ananmuza OOJBIIMX JIaHHBIX C MOMOIIBIO HEHPOHHBIX CETEH
ONTUMHU3UPYIOTCS OOJIBIIMHCTBO Ccep JKU3HU YEJIOBEKA: TOCYAapCTBEHHOE
yIpaBlieHUE,  MEIUIIMHA,  TEJICKOMMYHUKaluW,  (UHAHCHI,  TPaAHCIOPT,
MIPOU3BO/JICTBO.
Amnanu3 OONBIINX JTaHHBIX HECET B ce0e PUCKH, CBSI3aHHBIC C 00CCIICUeHHUEM
0€30MacHOCTH KOPMOPATUBHBIX U JIMUYHBIX JAHHBIX. B CBSI3U ¢ ATUM HEOOXOAMMO
BIIaJIeTh KnOeprurueHom. 110 maHHBIM TEPMHUHOM IIOJpa3yMeBacTCs COOIOACHIE
OCHOB I1M(pOoBOK Oe30macHOCTH Mpu padoTe ¢ cerbio HHTEepHET, KOTOphIe
BKJIFOYAIOT B CEOS:
— 3HaHUE YyIpo3, ¢ KOTOPHIMU MOKHO CTOJIKHYThCSI B c€TH MIHTEpHET;
— 3alUTYy OT BPEJOHOCHBIX KOMIIBIOTEPHBIX MPOTPAMM, MOYTOBBIX
PacChUIOK U (DUIIMHTOBBIX CANUTOB;

— HaBBIKM Oe3omacHoOi paboTel B cetn WHTEpHET, yMEHHUE 3allUuTHUThH
YCTPOMCTBA OT B3JIOMA;

— YMEHHUE paclo3HaBaTh JCWCTBUS MOUIEHHUKOB;

— HaBBIKM YMPABJICHUS JAaHHBIMU: KOHTPOJb HX PACHpOCTpPAaHCHUS U
JOCTyMa K HUM, a TaKXKe PE3ePBHOE KOMTUPOBAHUE.

[Iporpamma «HeliponHblie ceTu, 00JbIINE TaHHBIE U KUOEpTUTHeHay 0a30BbIi
YPOBEHbB, SIBISACTCS JIOTUYHBIM MPOJOJDKEHUEM JaHHOM MPOrpamMMbl CTapTOBOIO
YPOBHSI.

1.1.1. HanpaBJ/IeHHOCTH NPOTrPaMMBbI

JlonosiHuTenbpHast oOmeoOpazoBaTenbHas nporpamma «HelpoHnusie certw,
OOJBINKME TAHHBIE ¥ KUOCPTUTHEHA» UMEET TEXHUYECKYI0 HANPABJIEHHOCTh, YTO
MO3BOJISIET 00YYaAIOIMUMCS TPUOOITUTHCS K MHXCHEPHO-TEXHUYECKUM 3HAHUSM B
00J1aCTH MTHHOBAITMOHHBIX TEXHOJIOTHH, CPOPMUPOBATH TEXHUUYECKOE MBIIIIJICHUE.

1.1.2. OcHoBaHMEeM [JI1 TMPOSKTUPOBAHUS MW  peaju3alid  JTaHHOU
oO01epa3BUBAIOIIEH MPOTPAMMBI CIY>KUT MepedeHb CJAeAYIOIMNUX HOPMATHBHBIX
MPABOBBIX AKTOB U IOCYJAaPCTBEHHBIX MPOrPAMMHBIX IOKYMEHTOB:

- denepanbHbii 3ak0H 0T 29.12.2012 No 273-03 (pen. ot 31.07.2020)
«O06 o6pazoBanuu B Poccuiickoit denepanuu» (C M3M. M JOM., BCTYIN. B CHUIY
¢ 01.09.2020);



— ®enepanbHbiii 3ak0H OT 24.07.1998 Ne 124-®3 «OO0 OCHOBHBIX
rapaHTHsx mpaB peOE€HKa B POy;

- ®enepanbubiif 3akoH 0T 21.11.2011 Ne323-D3 «O0 ocHOBax OXpaHbI
310pOBbs Tpaxad B Poccuiickon denepanuny;

- Crparerus pasButus Bocnutanus B Poccuiickorn ®enepauun Ha
nepuoa 1o 2025 roma (yTBepkIeHa pacnopsbkeHuem lIpaBurenbctBa PO
otT 29.05.2015 Ne 996-p «O6 ytBepx)aeHuu CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha niepuof 10 2025 rogay);

- KoHuenuus pazBuTys AOMOJIHUTEIBHOTO 00pa3zoBanus aerei 1o 2030
roga, yrBepxkzaeHa pacnopsbkenueM I[lpaBurtensctBa Poccuiickonn ®depepanun
ot 31.03 2022r Ne 678-p;

- I'ocymapctBennas nporpamma Poccuiickonn ®enepaunu «PazButue
oOpazoBanus» (yrBepxkaeHa [loctanonenuem IlpaButensctBa PO ot 26.12.2017
Ne 1642 (pen. ot 22.02.2021) «O0 yTBEep>KIEHUU TOCYIAPCTBEHHON MPOTPaMMBbI
Poccuiickoit ®enepannn» Pa3Butue oOpazoBaHus;

- [Ipuka3 Munucrepcrtsa npocsemennst Poccun ot 09.11.2018 r. Ne 196
«O0 yTtBepxknenun Ilopsiaka opraHu3alMi M OCYIIECTBIECHHS 0Opa30BaTEIbHOM
JeSATEIbHOCTH I10 JOMOJIHHUTEIBHBIM 0011€00pa30BaTENbHBIM IPOrpaMMam»;

- IIpukaz MunucrepcrBa mnpocsemeHuss Poccuiickon ®enepauuu
ot 30.09.2020 1. No533 «O BHeceHMM W3MEHEHUH B MOPSAIOK OPraHU3aALMH
U OCYIIECTBJICHUSI  00pa30BaTENbHON  JCSITENBHOCTH IO  JIOMOJHUTEIbHBIM
o01reo0pa3oBaTeNbHBIM TIPOrpaMMaM, YTBEPKIACHHBIM MPUKA30M MUHUCTEPCTBA
npocsenieHust Poccuiickoit @eaepanuu ot 09.11.2018 1. Ne196x;

- [Ipuka3 MunucrepcTtBa mnpocsemenus Poccuiickot ®Denepanuun
ot 03.09.2019 1. Ne 467 «OO6 yTBepxkaecHun lleneBoit Mojenu pa3BUTHS
pPErHMOHAJBHBIX ~ CHCTEM  JIOMOJIHUTEIBHOIO  O0pa3oBaHUsl  JeTel»  pe.
ot 02.02.2021r.;

- IIpuka3z MuHHCTEpCTBAa TpyAa M COLNMAIBHOM 3amuThl Poccuiickoun
®enepanuu ot 22.09.2021r. No 6520 «OO6 yTBepkaeHud MpodhecCHuOHATBHOTO
cranaapra «llegaror TOMOTHUTETHHOTO 00PA30BAHUS JETEH U B3POCIIBIX);

— [Ipukaz MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoi
®enepauuu ot 09.01.2014 1. Ne2 «O06 ytBepxknenun Ilopsinka npuMeHEHHS
OpraHU3aLUsIMU, OCYUIECTBJSIOIIMMUA  00pa30BaTElIbHYI0  JEATEIbHOCTD,
AJIIEKTPOHHOTO OOY4YEHHMsI, JUCTAHIIMOHHBIX OOpPa30BATENbHBIX TEXHOJIOTMHU MpHU
peanu3aiuy 00pa3oBaTeIbHBIX MPOTPAMMY;

— [Tucemo MunuctepcTBa oOpazoBanust u Hayku PO ot 18.11.2015r. Ne
09-3242. «O nampaBieHnn MeTOAMYECKUX PEKOMEHIAIMN 0 TPOSKTHPOBAHUIO
JOTIOJTHUTEHHBIX O0IIEPA3BUBAIOIINX MPOTPaAMM (BKIIIOUASt PA3HOYPOBHEBBIC)»;

— [TocTtanoBneHue ' TaBHOrO roCy1TapCTBEHHOIO CAaHUTAPHOTO Bpaya PO
ot 28.09.2020 1. Ne 28 «O6 yrBepxkaenun CanlluH 2.4.3648-20
«CaHUTapHOAIIUEMUOJIOTHYECKUE TPeOOBaHUSI K OpraHu3alusiM BOCIUTAHUS U
oOy4eHHMsl, OTAbIXa U 03JI0POBJICHUS IETEH U MOJIOACKI;

- MeTtoauueckre peKOMEHAAIMH 10 CO3AaHUI0 U (QYHKIIMOHUPOBAHUIO
neHTpoB 1udpoBoro obOpazoBanus «IT-ky6» (yTBep>KAeHBI pacnopsHKEHUEM
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MunucrtepctBa npocsenienns: Poccuiickoit @enepanuu ot 12 gaBaps 2021 r. Ne P-
5);

— Pacnopstxenue IlpaButensctBa CBepasioBckoit obmactu Ne 646-PI1
oT 26.10.2018 «O co3manuu B CBEpIOBCKOM 00JIACTH LIEJIEBOM MOJEIN PAa3BUTHUSA
PErHOHAJIBHON CHCTEMBI JOMOJIHUTENBHOIO 00pa30BaHus AETE;

- [TonoxeHnnem 0 JOTIOJTHUTENBHBIX o011eo0pazoBaTeIbHbIX
oOlIepa3BUBAIONIMX IpOrpaMMax TrOCYJapCTBEHHOTO aBTOHOMHOI'O HETHIIOBOTO
oOpazoBarenbHOro yupexkaeHus CBepuioBckoil oOnactu «JIBoper mMonoaéxuy,
yTBepxkaeHHoro npukazom ['AHOY CO «ZlBopen mononéxu» ot 29.11.2018r.
Ne593-]1.

1.1.3. AKTyaJIbHOCTH MPOTPAMMBI

AKTyalnbHOCTh ~ NpPOTpaMMbl  OOYCIIOBJIEHA BBICOKMM HMHTEPECOM H
NOTPEOHOCTSIMU JETE B MOJYyUYEHUN HABBIKOB U 3HAHUM B 0071aCTH KHOEPTUTHUEHBI
Y aHanu3a OOJBIIMX JAHHBIX C MOMOIIBI0 MAIIMHHOTO OOYYEHHS M HEHPOHHBIX
ceTeil. DTO ciaenyeT U3 NOMyISPHOCTH U BOCTPEOOBaHHOCTHU Npodeccuii, CBI3aHHBIX
C IEPEUYHUCIICHHBIMH BBILIE OOJACTSMH, a TAKXKE M3 OTCYTCTBHUS aJalTHPOBAHHBIX
JUISL TO/IPACTAIOIIETO MOKOJIEHUS! 00111e00pa30BaTEIbHBIX YCIYT Ha PHIHKE.

B ycnoBusix JauHaMU4HO pa3BUBaOIIEHcs cdepbl HHPOPMAIMOHHBIX
TEXHOJOTMM,  pa3BUTUA  HUH(PPACTPYKTypbl,  MporpamMma  COOTBETCTBYET
pPErMOHANIBHBIM COLIMATbHO-3KOHOMUUYECKHUM U COLIMOKYJIBTYPHBIM MOTPEOHOCTSM U
npo0iemMaM peruoHa.

1.1.4. IIpOrHOCTHYHOCTH MPOrPaAMMbI

[IporHoctuunocTh mnporpammel «HeiipoHHble ceT, OosbllIM€ JaHHBIE U
KHOEpPIrUrueHa» 3aKiarvaeTcsl B TOM, UYTO OHa OTpakaeT TpeOOBaHUS U aKTyaJIbHbIE
TEHJEHIMU HE TOJBKO CETOAHSIIHEr0, HO W 3aBTPAILHETO AHS, a TaKKe UMEEeT
MEXIUCIUIUIMHAPHBINA  XapakTep, 4YTO IOJHOCTBIO OTPaXXaeT COBPEMEHHBIE
TEHJCHIIUU MOCTPOEHUS KaK JOMOJIHUTEIBHBIX 00111e00pa30BaTeNbHBIX IPOTPAMM,
Tak W oOpa3oBaHus B 1enoM. O3HaKOMJIEHHE C OCHOBaMH KHOEPTUTHEHbI
dbopmupyeT y 00y4aronuxcsi HaBbIKK 0€30MaCHOTO UCTIOIb30BaHus ceTu HTepHeT,
UCCIIEIOBATENIbCKOM  JIEATENbHOCTH M aHanu3a uHpopMmanuu, 4YTo JAaér
BO3MOXKHOCTh KPUTHUYECKU OIICHUBAThH MOJIy4aeMyI0 MH(OPMALIMIO, NCIIOIb30BaTh
€€ B MO3UTUBHBIX LIEJSIX U HEUTpAIM30BaTh €€ HEraTMBHOE BiausHUE. B mpouecce
U3Y4YEHUS MAIIMHHOTO OOYy4YEeHHsS U HEMPOHHBIX ceTei, oOyuaromuecs MoJy4yaroT
JIOTIOJIHUTEJIbHOE 00pa3oBaHWe B 00JlaCTM OMOJIOTHH, (PU3MKUA, MaTEMaTHKH,
uHpopmatukd. Takum o00pa3oMm, y TIOJPOCTKOB PpPA3BUBAIOTCA HAYYHO-
UCCJIEI0BATENbCKIE, TEXHUKO-TEXHOJOTUYECKUE U TYMAHUTAPHbBIE KOMIIETEHIUH.

3HaHUS U yYMEHHMs, MPUOOPETEHHBIE B pe3yJibTaTe€ OCBOCHHUS IPOrPaMMBbl,
MOryT OBITb HCIIOJIb30BAaHbI OOywaromumucs npu caade EI'D, ydactun B
OJIUMIIMA/aXx IO IMPOrpaMMHPOBAHUIO, a TaKXKe NpHU OOYyYEHMM HAa HayaJlbHbIX
Kypcax B BY3ax.



1.1.5. OTau4uTeIbHbIE 0COOEHHOCTH MPOrPaMMBbI

OTnuuurtensHass  OCOOCHHOCTH  JIOMIOJIHMTEIBHON  0OIIepa3BUBaIOIICH
nporpammsl «HeilpoHHbIe ceTr, O0NbIINE JaHHBIE U KHOEPTrUrHeHa» B TOM, UTO OHA
ABJIAETCS] IPAKTUKO-OPUEHTUPOBAHHON. OCBOEHHBIN MOAPOCTKAMHU TEOPETUUECKUN
MaTepHal 3aKpeIuisieTcsa B BUAE ONPOCOB, 3a/1a4, UT'P U NpoeKToB. Ha mpakTnyeckux
3aHATUAX OOYdYaloIIHecs PElIaloT aKTyallbHbIe MPHUKIAIHBIC 33a4l C TOMOIIBIO
MepeIoBhIX TexHoJoruid. Takum oOpazoM, OOeCIeYeHO MPOCTOe 3alOMUHAHUE
CIIOHEHUIINX TEPMUHOB U TMOHSATUH, KOTOpble B M300MJIMU BCTpEYAIOTCA B
MalTUHHOM O0YyUYEHUHU.

MoaynbHBIN IPUHIIKI TOCTPOEHUS MTporpammbl « HellpoHHbIe ceTH, O0bIIINe
JaHHbIE U KUOEPrurueHa» no3BoJisieT 00ydaromuMCs OLIEHUTh CPOPMUPOBAHHOCTh
COOTBETCTBYIOIIMX KOMIIEHUI IIPH BBIIIOJIHEHUU KOHTPOJIBHBIX TOUYEK.

1.1.6. Anpecar o01epa3BuBaOLIeil NPOrpaMMbl

JononHutenbHas oOuiepa3BuBawomias mnporpamma «HeilponHslie cetu,
OOJbIIME TaHHBIE U KUOEprurueHa» npeaHa3HayeHa JJig geteil B Bozpacte 14-17
aer. Ha oOydeHue mno mnporpamMme NPUHUMAIOTCS BCE JKEJAIIIME U3 YHCia
YHUKAJIbHOTO KOHTUHTE€HTA.

Bo3pacTHbie 0c00eHHOCTH IPyNIIbI

— 14 nem — MOAPOCTKOBBIA MEPHO. XapaKTepHas OCOOEHHOCTh — JIMYHOE
CaMOCO3HaHHWE, CO3HATEIbHOE TNPOSBICHHE WHAMBUAYaJbHOCTH. Benyias
NOTPEOHOCTh — CaMOYTBEpKJeHUE. B MOapOCTKOBBINA MEpHO CTaOUIU3UPYIOTCS
uHTepechl aereid. OCHOBHOE HOBOOOpa30BaHME — CTAHOBJIEHHWE B3POCIOCTH Kak
CTpEMJIEHHE K XKU3HU B 00I1eCTBE B3pOCIbIX. K OCHOBHBIM OpUEHTUPAM B3POCICHHUS
OTHOCSITCS: COLMAIbHO-MOpaIbHble — HAJMYME COOCTBEHHBIX B3IJISJIOB, OLICHOK,
CTPEMJICHHE UX OTCTauBaTh; HWHTEJUIEKTYaJbHO-IEATEIIBHOCTHBIE — OCBOEHUE
3JIEMEHTOB caM000pa30BaHusl, KeJaHUe Pa300paThCsi B UHTEPECYIOIMINUX TOJPOCTKA
00J1acTAX; KYJbTYPOJOTHYECKHUE — MOTPEOHOCTh OTPA3UTh B3POCIOCTh BO BHEITHEM
o0nuKe, MaHepax MoBeAeHUs. Posb memarora JOMOJHHUTENBHOTO OOpa30BaHMS
B paboTe ¢ MOAPOCTKAMHU 3aKIIF0UAETCA B TOM, YTOOBI PETYJISIPHO OCYILECTBISATh UX
IIOArOTOBKY K CAMOIPE3EHTALIMU COLMAIIBHO 3HAYMMOM IPYIIIE JHOEH.

— 15-17 »nem — roHomeckuit Bo3pacT. ConManbHas TOTOBHOCTH
K OOILIECTBEHHO TOJIE3HOMY NPOU3BOJUTENBHOMY TPYILy U TpaxIaHCKON
OTBETCTBEHHOCTH. B OTiIM4Me OT MOJIPOCTKOBOrO BO3pACTa, A€ IMPOSIBICHHE
WHIUBUTyJIBHOCTU OCYIIECTBIISICTCS O1aroaapss CaMOUACHTU(PUKAIINKN — «KTO 5,
B FOHOILLECKOM BO3pAacTe MHNBHUIYaJIbHOCTb BEIPAXKAETCS YEPE3 CAMOIIPOSIBICHUE —
«kak s Bauso». OCHOBHas 3ajaya Meaarora JOMOJIHUTENBHOTO OOpa3oBaHMS
B paboTe ¢ aAeTbMH B Bo3pacTe 15—16 jeT CBOAMTCS K PEIICHUIO MPOTHBOPEUUS
MEXIy TFOTOBHOCTBIO HMX K ITOJIHOUEHHON COLMAJIBHON >KM3HU M HENOIYIIEHHEM
OTCTAaBaHUS OT KU3HU COJACpPXNKAHMS W OpraHU3aluud uX o0pa3oBaTelbHOU
NEeSATETbHOCTH.

ConepxaHue MpOrpaMMbl YYHUTHIBAET BO3PACTHBIE U TMCHXOJIOTHYECKUE
ocoOeHHOCTH JieTelt B Bo3pacTe 14—17 net, ykazanusie B JIOOII u onpenensromniue
BBIOOD (pOpM MpOBEICHUS 3aHATUI C 00YUAIOIIIUMUCS.



B moapoctkoBOM BO3pacTte MPOMCXOAMT MHTEHCHUBHOE HPABCTBEHHOE
U conpaiibHoe  (popmupoBanue JauvHOCTH. Mumer mpomecc dopmupoBaHus
HPABCTBEHHBIX HJICAJIOB M MOpPaIbHBIX YyOexkaeHuil. YacTto OHM HMEIOT
HEYCTONYMBBIN, IPOTUBOPEUNBBIN XapaKTED.

OO6mIeHre TOAPOCTKOB CO B3POCIBIMU CYIIIECTBEHHO OTIMYACTCS OT OOIIEHNUS
MJIAIINX IKOIBHUKOB. [TopOCTKM 3a4acTyio HE pacCMAaTPUBAIOT B3POCIBIX KaK
BO3MOXHBIX IMAPTHEPOB MO CBOOOJHOMY OOIIIEHHUIO, OHU BOCIIPUHUMAIOT B3POCIBIX
KaK UCTOYHUK OpraHU3alMi U 00eCTeueHUs X KU3HH, IPUYEM OpraHu3aTOpCKast
GyHKIMST B3pOCHBIX BOCIPUHUMAETCS MOJIPOCTKAMHU 4Yalle BCEro JHIIb Kak
OTPaHUYUTENILHO — PETYIUPYIOIIAs.

Opranuzaiusi y4yeOHOW  JACSATENBHOCTH MOJPOCTKOB —  BaKHEHIIas
U CJIO)KHEHIIIas 3a7a4a. YUEHUK CPEAHETO IMKOJbHOTO BO3pacTa BIOJIHE CIIOCOOEH
MOHATH APTYMEHTAIMIO [1€/1arora, POJIUTEIIsA, COTJIACUTHCS C PA3yMHBIMH JJOBOJAAMU.
OnHako BBUJY OCOOCHHOCTEH MBIIUICHUS, XapaKTEPHBIX JJISI JAHHOTO BO3pacTa,
MOAPOCTKA YK€ HE YJOBJICTBOPUT IPOILIECC COOOIICHUS CBEACHUU B TOTOBOM,
3aKOHYEHHOM BHje. EMy 3axodeTcsi MpOBEPUTh UX JTOCTOBEPHOCTH, YOEAUTHCS
B MIPABWIBHOCTH CYXJeHUU. CHOopbl ¢ yUYUTEISIMU, POAUTEISIMU, MPUATEIIMU —
XapakTepHas 4epTa JaHHOrO Bo3pacTa. MX BakHas pojb 3aKiIO4aeTcsi B TOM,
YTO OHM TIO3BOJISIIOT OOMEHSTHCS MHEHHSIMU IO TE€ME, MPOBEPUTHh HCTUHHOCTH
CBOUX BO33PEHUMN U OOIICHPUHSTHIX B3IJISI0B, IPOSIBUTH CEO4.

Taxxe cnegyer OTMETUTh, YTO MOAPOCTKMA JAHHOW BO3PACTHOW T'PYIIIbI
XapakTepUu3ylTcsl TaKUMU [CUXMYECKUMH TIpOlleCCaMU, KaK CTpPEMJICHUE
yTIIyOJIEHHO MOHATH ce0s1, pa300paThCs B CBOMX UyBCTBAX, HACTPOCHUSIX, MHEHUSX,
OTHOILICHHSX. DTO TMOPOKIAET y IMOJAPOCTKA CTPEMJIEHHME K CaMOYTBEPKICHHIO,
CaMOBBIpQXKEHUIO (MPOsiBIIeHUsI ce0d B TEX KauecTBaX, KOTOPbIE OH CUYUTAET
HanOoJiee IIEHHBIMH) U CAMOBOCIIMTAHUIO. DTH TMPOIECCHI MO3BOJISIOT MOJIOKHUTH
HAayaJo  CO3JaHUI0  HAYaJbHOTO  MPO(PECCHOHAIBHOIO  CaMOOIPEAENICHUs
00y4Jarommxcs.

1.1.7. PexxuM 3aHATHI, 00bEM 001IEPa3BUBAIOIIEN IPOrPAMMBI:
JUTUTEILHOCTD OJTHOTO 3aHSITHSI COCTABJISET 2 aKaJIeMHUUECKUX Yaca, IEPUOIMIHOCTD
3aHATHHN — 2 pa3a B HEAEIIO.

1.1.8. Cpox ocBoeHusi 0OIllepa3BUBAIONICH MPOTPAMMBbl OMPEACIISICTCS
CoJiep>KaHHEeM IIPOTrpaMMBbl U COCTaBIISAET 1 TO/I.

1.1.9. ®opmbl 00yuYeHHUsi: cCOUYETAaHHWE OYHOM M OYHO-320YHOU (opm
oOpa3oBaHUs C TIPUMEHEHHUEM DJJIEKTPOHHOTO OOY4YeHHS | JAWCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHoJorui (3akoH Ne273-D3, rin.2, cT.17, m.2.).

1.1.10 O6Bém o01mepa3BuBaIIeil mporpaMmel coctasisieT 144 yaca.

1.1.11. ba3oBblii ypOBeHb paccuuTaH Ha Jeteil B Bo3pacte 14—17 ner,
MPOSIBIISIONIMX HHTEPEC K AHATTUTHYECKOW U MCCIIEAOBATEIBbCKOM JesiTeIbHOCTH, [ T-
TEXHOJIOTUSIM, TMPUOOPETEHUIO HABBIKOB MPOrPaMMHUPOBAHHUS, MAIIMHHOMY
0Oy4EeHHIO U, B YACTHOCTH, HEHPOHHBIM CETSIM.



1.2. Heasn u 3agaum o01Iepa3BUBaIONIEld MPOrpaMMbl

Hean: yroyOsneHue W CTPYKTYpPUPOBAHUE 3HAHUI OCHOB COBPEMEHHBIX
S3BIKOB  TIPOTPAMMHUPOBAHMS, HEUPOHHBIX ceTel, (opMUpOBaHHE HABBIKOB
WCIIOJIB30BaHUs JTAHHBIX TEXHOJOTHM MJI1 PEUICHUS aKTyalbHBIX MPAKTUYECKUX
3a1ay.

JUIst ycriemHoM peanu3alyy MOCTAaBJIEHHOMN eI HEOOXOAUMO PEIIUTh Psij
00Oy4Jaromnux, pa3BUBAIOIINX U BOCITUTATEIHHBIX 3a]1a4:

Oo0yuaromue:

- MIO3HAKOMUTh C OCHOBHBIMU NPEAMETHBIMU MOHATHUSMH U UX
CBOMCTBaMU;

— MO3HAKOMHUTH C Pa3HOOOpa3ueM, apXUTEKTYPHBIMU OCOOCHHOCTSIMU U
MPUHIUIIAMU PAaOOTHI HEHPOHHBIX CETEH;

- 00y4HTh padOTaTh C MPOPUIBHBIM ITPOTPAMMHBIM 00ECIICYCHUEM;

- chopMHpOBaTh MPEJACTaBICHUE O OOJBIINX JIaHHBIX M HEHPOHHBIX
CETsIX, 00 UX COBPEMEHHBIX PA3HOBUIHOCTSIX U OCOOCHHOCTSIX, a TAKXKE MPUHITUTIAX
BBIOOpA apXUTEKTYPhl HEUPOHHBIX CETEH MO MPAKTUYECKYIO 3a/1auy;

— chopmupoBaTh NIpeACTaBICHHE 00 yrpo3ax H  OMNACHOCTSX
WCIIOJIb30BaHUsI HEUPOHHBIX CETEN.

JIMYHOCTHBIE!

— CcmocoOCTBOBAaTh BOCIHUTAHUIO ITUKU TPYMNIOBOW pabOThI, OTHOIICHUMN
JIEJIOBOTO COTPY/IHUYECTBA, B3aUMOYBAXKEHUS;

— CHOCOOCTBOBATh PA3BUTHI0 OCHOBBI KOMMYHUKATHBHBIX OTHOIICHUMN
BHYTPH MPOEKTHBIX TPYIII U B KOJUIEKTUBE B 1IEJIOM;

—  CcHocoOCTBOBATh BOCIIUTAHUIO YIIOPCTBA B IOCTHXKEHUH PE3YJIbTATa;

— chopmupoBaTh LIEJICY CTPEMIIEHHOCTD, OpPraHU30BaHHOCTb,
OTBETCTBEHHOE OTHOIIEHUE K TPYAY U YBAXKUTEIBHOE OTHOIIEHUE K OKPYKAFOLIUM.
MeranpeamerHsbie:

pa3BUBATH JIOTHYECKOE MBIIILICHUE,
pa3BUBaTh HABBIKU MUCCIIEA0BATEIBCKON U IIPOEKTHOM €S TENBbHOCTH;
c(opMUpPOBATH TPYAOBBIE YMEHUS U HABBIKH;
chopMHpOBaTh YMEHUE MIAHUPOBATh PabOTy, NPEBULIETh PE3ybTaT U
JIOCTUTATh €r0;

- CImocoOCTBOBAaTh  PA3BUTUIO  CAMOCTOSITEIBHOCTHU B PEIICHHUH
BO3HHUKAIOLIMX B POLIECCE POrPaMMHUPOBAHUSA 3aTPyIHEHN,

- TIO3HAaKOMHUTb C I[IpaBWIAMHU WHJIMBUIYAJIBbHOTO M KOJUIEKTUBHOI'O
0e30MacHOro MOBEIEHUS MPU padOTE C KOMIBIOTEPHON TEXHUKOM.

Mogayasb 1. Pacnio3naBanue n3o0paskeHuii
Hean: hbopmupoBanue 6a3bl A1 CO3TaHUS HEUPOHHBIX CETEH MO3BOISIONINX
pacro3HaBaTh U300paKEHUSI.
JIns ycnenrHoil peann3alnuy NOCTaBICHHON LETW HEOOXOUMO PELIUTh Psl
oOydJaromnux 3aaay:



- 3aJI0’KUTh 0a31C MOHMMAHUS Pa3HOBUIHOCTEW, 0COOEHHOCTEN HEHPOHHBIX
ceTeil B 00JIaCTH paclo3HaBaHUs M300paXEeHUM, a TaKKe MPUHLUIIAX BbIOOpa
aApPXUTEKTYPbl HEUPOHHBIX CETEN MO/ MPAKTUYECKYIO 3a/1a4y;

- TO3HAKOMHUTh C OWONIMOTEKaAMU  TIO3BOJISIIONIUMH  paboTaTh ¢
N300PKCHUSIMH,

- IO3HAKOMHTDH C OCHOBHBIMH CTPYKTYpPaMU TaHHBIX U TUIIOBBIMH METOJIaMU
00pabOTKH 3TUX CTPYKTYD;

Monayab 2. KOHTEeHT-aHAIN3 TEKCTOB ¢ NIOMOILbLIO HEPOHHBIX CeTel

Hean: hbopmupoBanue 0asbl 151 CO3/IaHUSI HEHPOHHBIX CETEU MO3BOJISIIOIINX
pacro3HaBaTh TEKCTHI M MPOBOAUTH KOHTEHT-aHAIIHU3.

JUIst ycriemHoM peanu3aiyy MOCTaBIEHHOMN eI HEOOXOAUMO PEIIUTh Psij
oOy4Jaronux 3aaay:

- 3aJI0’)KUTh 0a3MC MOHMMaHUs Pa3HOBUIHOCTEH, OCOOEHHOCTEN HEHPOHHBIX
ceTel B 00JlacTH pacno3HaBaHUS TEKCTOB, a TaKXe MPUHLIMIAX BbIOOpa
aApXUTEKTYPbl HEHPOHHBIX CETEN MOJI MPAKTUUECKYIO 3aa4y;

- I03HAKOMUTh C OMOIMOTEKAMU MO3BOJISIOUIUIMU padOTaTh C TEKCTAMH;

- O3HAKOMUTH C OCHOBHBIMU CTPYKTYpPaMU JAHHBIX U TUIIOBBIMU METOJaMHU
00pabOTKH 3TUX CTPYKTYD;

Mogayasb 3. HeiipoceTu ajisi ynpaB/jieHUsl KBaJAPOKOITEPAMHU

Hean: hopmupoBanue 6asbl 1151 CO3/IaHUSI HEHPOHHBIX CETEH MO3BOJISIOMINX

YIPABJISITH KBaIPOKONITEPOM IOCPEACTBOM I0JIOCA, )KECTOB U KJIIABUATYPHI.

JIiist ycrenHo# peanu3aiuy MOCTaBICHHOM e HeOOXOAMMO PEIIUTh P

oOydJaromnux 3aaau:

- 3QJI0KUTH 0a3KC MOHUMAHUS Pa3HOBUIHOCTEH, OCOOEHHOCTEW HEUPOHHBIX
ceTeill B 00J1acTH yNpaBieHHs KBaAPOKONTEPOM MOCPEICTBOM I0JIoca, )KECTOB U
KJIaBUATYPBI, & TAKXKE MPUHIUIIAX BBIOOpA apXUTEKTYPbl HEHPOHHBIX CETeH 1moA
MPaKTUYECKYIO 3a/1a4y.

- NTO3HAKOMHTH ¢ OMOJIMOTEKAMH MO3BOJISIOIIUMH padoTaTh ¢ yNpaBlIeHUEM
KBaJIPOKONTEPOM MOCPEJICTBOM I'0JI0CA, )KECTOB U KJIABUATYPbI

- MO3HAKOMUTH C OCHOBHBIMU CTPYKTYpaMU JaHHBIX U TUIIOBBIMU METOAAMHU
00pabOTKH 3TUX CTPYKTYD;

Monyas 4. Koppexkuusi n300paskeHnil 1 BUae03anucei

Hean: d¢opmupoBanue Oa3pl JUISI  CO3JAaHUS  HEUPOHHBIX  CETEH,
MTO3BOJISIONINX KOPPEKTUPOBATH U300PAKEHUS U BUICO3ATHCH.

JIist yerenHo# peann3aiuy MOCTAaBICHHOW e HeOOXOAMMO PEIIUTh PST
oOydJaromnux 3aaay:

- 3aJI0’)KUThH 0a3MC MOHUMAaHUS Pa3HOBUIHOCTEN, OCOOEHHOCTENH HEMPOHHBIX
ceTeii B 0OJAaCTH KOPPEKIHH HW300paXEHUl M BHIEO3AMUCEHl, a TaKKe
NpPUHIMIAX BBHIOOpA APXUTEKTYpbl HEHUPOHHBIX CETeM MOJ MPaKTUYECKYIO
3ajady;



- TI0O3HAKOMHUTb C OHMOJMOTEKaMH TO3BOJSIONIMMU padoTaTh B 00JacTH
KOPPEKIMHU U300pakeHU U BUACO3aINUCEH;

- MO3HAKOMUTH C OCHOBHBIMU CTPYKTYpPaMH JAHHBIX U TUIIOBEIMH METOAaMHU
00pabOTKH 3TUX CTPYKTYD.

MoayJs S. I'enepaTuBHbIC HeHpoceTH

Hean: QopmupoBanue 06a3pl sl CO3JAaHUST  HEUPOHHBIX  CETEH,
MO3BOJIIOIIMX T€HEPUPOBATh TEKCThI U U300paXKEHMUSL.

JUig ycrnemHou peain3anyuy MOCTaBIEHHONW LEIN HEOOXOIUMO PEIIUTh Psijt
oOyuJaronux 3a/1ay:

- 3aJI0’KUTh 0a3MC MOHUMaHUs Pa3HOBUJHOCTEN, 0COOEHHOCTENH HEMPOHHBIX
cereil B 00JacTH IeHepaluu TEKCTOB M M300pakKeHUH, a TakKe NPUHLHUIAX
BbIOOPA apXUTEKTYpPbl HEUPOHHBIX CETEH MO/ MPAaKTUYECKYIO 3a/1a4y;

- MO3HAKOMHTHh C OMOIMOTEKaMU MO3BOJISIOIIMMU paboTaTh B O0JACTH B
00JIaCTH reHepaluy TEKCTOB U N300paKEeHHUI;

- IO3HAKOMUTbH C OCHOBHBIMU CTPYKTYpPaMH JAHHBIX U TUIOBBIMH METOJIAMU
00pabOTKH 3TUX CTPYKTYP.



1.3.

Conep:xxanne o0mepasBuBaIOUied MPOrpaMmmbl

1.3.1. Yueonbii miaan 2022-2023rr

KoaunvecTBo DopMbI
JacoB aTTecTAUMH/KOHTPOJIS
Ne 5 S
Ha3sBanme Moxyis, Keiica | o | & | &
n/n 5 2 | E
9 o &
) 5] [
2 2,
=
PacnozHaBaHue
1 N 32 | 14 | 18
U300paKeHu
BBoanoe 3ansitue.
1.1 8 4 | 2|2
Nuctpykrax no Th
1.2 | CNN 4 2 2 .
YcTHBIN onpoc, TpaKkTUIecKas
IIpakTHka: mpuMeHeHNE abora
13 | P p 410 |4 P
CNN
IIpensBapurenpH YEeHHEI
14 pensapute 0 00ydYCHHBIC 4 9 9
HEUPOHHBIC CETH
1.5 | CermenTanus n300pa>keHMI 8 4 4
NuauBuayaisHbINA /TPYIIIOBOM
1.6 | IlpoekTHas AeATEIHLHOCTH 8 4 4 JUBHAY py
MPOCKT
KoHTeHT-aHaJIN3 TEKCTOB ¢
2 | IOMOIIbLIO HEHPOHHBIX 24 | 12 | 12
cerei
21 PexyppeHTHbIE HEHPOHHBIE 8 4 4
= | ceTn VYeTHBIN 0npOC, MPpaKTHYECKast
AHanm3 TOHAJILHOCTH pabora
2.2 N 4 2 2
COOOIIEHUI
Brinenenne nMEHOBaHHBIX
2.3 FICTCHIIE 4| 2|2
CYIIHOCTEU B TEKCTE
NunuBuayainbHbIN /TPYIIIOBOA
2.4 | [IpoexTHas 1eATeIbHOCTD 8 4 4 AHBILY Py
MPOCKT
Heiipocern nis
3 | ynpaBJjieHus 32 | 16 | 16
KBaJIpOKONTEPAMH
3.1 | ABTOKOIHUPOBIIUKH 8 4 4
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39 Knaccudukanms YcTHBIN onpoc, MpakTUYeCKas

n300pakeHu M pabora
33 Cumynstopsl OpenAi Gym u 8 4 4
aHajoru
3.4 | [IpoekTHas NeATETLHOCTD 8 4 4 . .
NuauBuyansHbIH /TPYIIIIOBOM
IPOEKT
4 Koppexuus nzo0paxxenuii oa | 12 | 12

1 BHAeO3aNucei

o VY CTHBIN onpoc, IpakTHYeCKas
4.1 | CermeHTarus u3o0paxeHui 8 4 4 Poc, 1p

paborta
VYnydienue kauecTa
4.2 nzoopaxenus (DCGAN) 8 414
4.3 | TlpoekTHas ACSITEIBHOCTh 8 4 4 VIpmBry abHbI /rPYTITIOBOH

IPOEKT

5 |TI'enepatuBHbIe Helipocetn | 28 | 16 | 16

['enepatuBHBIE HEMPOCETH VY cTHBIN onpoc, TpaKTHYECKast

5.1 8 4 | 4
IS TEKCTOB paborta
592 I'enepaTuBHBIE H?I/IpOCGTI/I 8 4 4
JUTST N300pasKEeHHI
5.3 | IIpoekTHas nesATeIbHOCTh 12 8 8 VHsuayatbHelit /rpynnosoi

MPOEKT. 3allKUTa MPOEKTA

Hroro | 144 |44 | 64

Conep:kanue yueoHoro miaana 2022-2023rr

Moayas 1. Pacnio3naBanue nzo0paskeHui

Tema 1.1. BBoanoe 3ansatue. Mucrpykrax no Th.

Teopusa: 3HAKOMCTBO C Y4e€OHOW MpPOrpaMMoii, MOBTOPEHHE MPONUIEHHOTO
B ITpOLLJIOM roay. MHCTpyKTax 1o TeXHUKe 0€30MacHOCTH.

IIpakTuka: BxogHas 1uarHocTuka.

Tema 1.2. CNN

Teopus: Matpunpl u omnepanuu ¢ HUMHU. Pemenue 3amad kimaccupuKamuu
C ITIOMOIIBKO CBEPTOYHBIX HEUPOHHBIX CETEM.

[Ipaktuka: [IpumMeHeHne CBEPTOUHBIX HEMPOHHBIX CeTeH ISl KiacCUpUKAIIH
U300paKeHHIA.

Tema 1.3. IpakTuka: npumenenune CNN

[Ipaktuka: Co3naHue MOJENM JJsi pElIeHHs 3aJayd  Kiaccuduxanuu
HM300paKEHUM.

Tema 1.4. IlpenBapureibHO 00y4eHHbIe HEHPOHHbIE CETH
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Teopus: IlepeHoc 00ydeHHs, TOHKass HacCTPOMKAa MOJEIN U MCIOJb30BaHUEM
peBapUTENbHO 00YUCHHON HEHPOHHON CETH.

[Ipaktrka: Co3nanue MOJIENIH C UCIIOJIb30BAaHUEM MPEABAPUTEIBHO 00YUYEHHOM
HEHPOHHOMW CeTH IS Kiaccu(uKau n300pakeHuil.

Tema 1.5. CermenTanus n300paxeHni

Teopus: Cermenrarust nzo0pakenuit. [I[pumenenne 6uOIMOTEK paco3HaBaHUS
JIULL.

[TpakTuka: [Ipumenenne 6uMOAMOTEK U1 3a]1a4K pacCIO3HABAHMS JIULL.

Tema 1.6. IlpoekTHas 1eATEJILHOCTD

Teopusa: IloctanoBka 3amad  uccinenoBaHusd. lIpuHIMOBI  co3maHMs
3¢ dekTuBHBIX pe3eHTauui. [IpuMepHoe copepxkaHue U perjiaMeHT MPe3eHTalH
paboThl, PEKOMEHJAIMH 110 €€ 0(OPMIICHUIO U BBICTYIUIEHUIO. KpuTepuu oueHku
IIPOEKTOB.

[Ipaktuka: Co3ganue wmonxenu Mg pacno3HaBaHusa Jul. [lpeseHTanus
pE3yJIbTATOB.

MoayJib 2. KOHTeHT-aHAIM3 TEKCTOB ¢ MOMOLIBLI0 HEHPOHHBIX ceTel

Tema 2.1. PekyppeHTHbIC HEHPOHHBIE CETH

Teopus: CTpykTypa peKyppEeHTHBIX HEUPOHHBIX CETEW HA MPUMEPE HEUPOHHBIX
CETEH € JOJITOM KPaTKOCPOYHOU MaMSATHIO.

[IpakTuka: 1IporHo3upoBaHue BpEMEHHOTO psa C MOMOIIBIO PEKYPPEHTHOU
HEUPOHHOM CETH.

Tema 2.2. AHAJIN3 TOHAJBLHOCTH COOOIEHU I

Teopusi: MeToibl MalIMHHOTO O0YYEHUs C YUUTENEM Il CECHTUMEHT-aHalIn3a,
KOPIYChl U OCOOEHHOCTH MPEABAPUTEIBHON 00paOOTKHU JAHHBIX, IPUMEPHI.

[IpakTrka: AHamM3 TOHATLHOCTH ITyOuKamnuii B Twitter CBSI3aHHBIX € 3aJaHHBIM
COOBITHEM.

Tema 2.3. BolaesieHrne MMEHOBAHHBIX CYLIHOCTEH B TEKCTE

Teopus: Bexkrtopuzanusi TEKCTOB, CMBICIOBBIE MMPOCTPAHCTBA — HEMPOCETEBOM
noaxo. CyIecTBYONIMe PEMIEHUs JIsl PYCCKOTO S3BIKA.

[IpakTuka: BeineneHne MMEHOBAHHBIX CYIIHOCTEW B myOnukanusax B Twitter,
CBSI3aHHBIX C 33JJAHHBIM COOBITHEM.

Tema 2.4. IIpoexkTHasA 1eATEIbHOCTD

Teopus: IlocranoBka 3amau  uccienoBaHus. [IpuHmunel  co3maHust
3¢ deKkTUBHBIX Tpe3eHTauui. [IpuMepHoe copepxkaHue U periiaMeHT MMPe3eHTaIIH
paboThl, peKOMEHIAIHNH 10 €€ 0GOPMIICHHUIO U BBICTYIUIEHUI0. KpuTepuu oueHku
IIPOEKTOB.

[Ipaktuka: Co3manne aHATUTUYECKOW CUCTEMBI JIJIS1 UCCIICOBAHMS Ty OJTMKATIHIA
B Twitter o BeIOpaHHOI TEMe.

MogayJsb 3. HeiipoceTn AJis1 ynpaBJjieHUs] KBaIPOKONTepaMHu

Tema 3.1. ABTOKOAMPOBIIUKHA

Teopusa: MaremaTuyeckue OCHOBBI M CTPYKTypa aBTOKOJMPOBILUMKOB U
BapUALMOHHBIX aBTOKOAUPOBIIUKOB.

[IpakTuka: Knaccupukanuss  pykonucHelx — mudp C IIOMOILBIO
aBTOKOJMPOBILUKA.
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Tema 3.2. Knaccupuxkanum nzodpaxeHui

Teopus: IlpumeHeHrne aBTOKOAMPOBIIMKOB JUIA 3aladd  KiIacCUPUKAIHH
U300paKeHHIA.

[TpaxTtuka: Knaccuduxamms nzobpaxkenuit u3 Habopa CIFARI0 ¢ momoruisio
aBTOKOAMPOBILUKA.

Tema 3. 3 Cumyasatop OpenAl Gym u ananorn

Teopus: MapKOBCKMI ITPOLIECC NIPUHATHS PEIICHUS, OCHOBHBIE apXUTEKTYPBHI,
ycTpoiicTBO cuMmynsiTopa OpenAl.

[IpakTuka: Pa6ota B cumymsitope OpenAl.

Tema 3.4. IIpoekTHaA 1eATEJIbHOCTD

Teopusi: IloctaHoBKa 3amay  uccienoBaHus. [IpuHUMNBL  co3gaHuA
s dexTuBHBIX Mpe3eHTanui. [IpumMepHoe conepkanne U periaMeHT MPe3eHTAINH
paboThl, peKOMEHIAINUU 110 €€ O(POPMIICHUIO U BHICTYyIUIeHUIO. Kputepuu oreHku
IIPOEKTOB.

[Ipaktuka: Co3ganue KOHTpoJuiepa areHta B oaHo u3 cpen OpenAl Gym.
[Ipe3eHTanus pe3yabTaToB.

MoayJs 4. Koppexkuus u3o0paxxeHuil 1 BUAe03anucei

Tema 4.1. CermeHTanus U300paxeHuin

Teopus: [loctanoBka 3aaun. Penienue 3agaum ¢ MOMOIIBIO HEMPOHHBIX CETEH.

[Ipaktuka: CermenTanus no0paxenuili Habopa nanubeix Unet.

Tema 4.2. Yayumenne kayecra nzoopaxxkenuss (DCGAN)

Teopus: HWcropusi, npunnunsl pabotel u  pasHoBuaHoctd (DCGAN B
YACTHOCTH) MOPOKJIAIOIINX COCTA3aTeNIbHBIX HeMpoHHBIX ceTelt (GAN). ITpumep
pEIIeHUs IJIs1 yIIyUIIeHUs Ka4eCTBa N300paKeHUS.

[Ipaktuka: Mopudukanus npensokeHHoro npumepa. [IpeaBaputenbHas
00paboTka KapTorpapuIecKuX TaHHbIX.

Tema 4.3. IIpoekTHas 1eATEJIbHOCTD

Teopusa: IlocranoBka 3amad  wucciaegoBaHus. [IpuHIUIBL  cO3MaHUA
s pexTuBHBIX NMpe3eHTanui. [I[puMepHoe conepkaHre U peryiaMeHT Mpe3eHTAIMU
paboThI, peKOMeHAAIMHU 110 e 0OPMIICHUIO U BBICTYIUICHHUIO. KpuTtepun onieHKu
MPOEKTOB.

[IpakTuka: OuepyuBaHWE TpaHUIl YYACTKOB MO CIYTHUKOBBIM CHHMKAM.
IIpe3enTanus pe3yJibTaToB.

Moayas S. I'enepaTuBHBIE HellpoceTH

Tema 5.1. 'eHepaTuBHBIE HeHPOCETH 1JI51 TEKCTOB

Teopusi: BapuaHTbl TEHEpATHBHBIX MOJEJIEHA [UISI CO3JAHHUS TEKCTOB,
MPUMEHSEMBIX B BOIIPOC-OTBETHBIX CHCTEMax B HacTosiee BpeMs. OO0cHOBaHUE
MPUHITUTIOB pabOTHI.

[Ipaktrka: Beibop apXuTeKTyphl 1 00yUueHUE HEHPOHHOUM CETH, TCHEPUPYIOIICH
TEKCT.

Tema 5.2. I'eHepaTBHbIE HEMPOCETH JJI U300paKeHUIT

Teopus: Pa3zbop apXuUTeKTypbl U AMHAMUKH HEUPOCETH JUJISl MEPEHOCa CTHIIS
H300paKeHUs.
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[IpakTnka: OKCHEpUMEHTHI € TapaMeTpaMd U COBEPLICHCTBOBAHHE
peIoKEHHON 6a30BOM MOJIEIH.

Tema 5.3. IIpoexkTHasA 1eATENbHOCTD

Teopusa: Ilpe3eHTanmsi TeM MTOrOBBIX HPOEKTHBIX pabor. [IpuHUMIBI
pacrpeneneHuss poJied NMpU BBITOJIHEHUM IPOEKTa ¢ NPUMEHEHHEM HEHPOHHBIX
cereil. [I[pumepHOe conepkanue U perJaMeHT Npe3eHTauu padoThl, PEKOMEHJAIIH
1o ee 0()OPMIICHHUIO U BBICTYIUICHHIO. KpuTepun OILIEHKH UTOTOBBIX TPOEKTOB.

[Ipaktuka: BpiOop mnpoektHoro 3amgaHusi. [loMcCk OTKPBITHIX JaHHBIX IIO
BbIOpaHHON TeMe. Pacmpenenenwe poseil BHYTPH IIPOCKTHOHM  KOMAaHJIBI.
[ToaroToBKa rpynnoBoro/ MHANBUIYAJIBHOTO MPOEKTA. 3alIuTa MPOEKTa.
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1.4. [lnanupyemble pe3yabTaThl

IIpeaMeTHbIE pe3y/bTAThI:

- 3HAHWE OCHOBHBIX MPEIMETHBIX TOHATUI U UX CBOWCTB;

- 3HaHHE pa3zHOoOOpa3us, apXUTEKTYPHBIX OCOOCHHOCTEW M MPUHIUIIOB
paboThl HEUPOHHBIX CETEH;

— yMeHHue paboTaTh C MPOPUIBLHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- c(hOpMHPOBAHHOE TIPEICTABICHUE O OOJIBITUX JTAHHBIX U HEHPOHHBIX
CeTX, 00 UX COBPEMEHHBIX PA3HOBUIHOCTSIX M OCOOCHHOCTSX, a TAK)KE MPUHITAITAX
BBIOOpPA APXUTEKTYPbl HEHPOHHBIX CETEH MO MPAKTUYECKYIO 3324y,

- chOpMHpPOBAHHOE TIpEJACTaBlIeHHEe 00 yrpo3ax M OMNACHOCTSX
VCIIOJIb30BaHUsl HEUPOHHBIX CETEM.

JIMYHOCTHBIE:

— ¢c(OpMUPOBAHHOCTh ITUKHU TPYNIOBOM pPabOThI, OTHOILICHUMN JEI0BOTO
COTPYJIHUYECTBA, B3aNMOYBAXKCHHUS;

— TPOSIBJICHUE KOMMYHHKATUBHBIX OTHOIICHUH BHYTPHU MPOECKTHBIX TPYIIT
Y B KOJUIEKTUBE B LIEJIOM;

— TPOSIBIICHUE YIIOPCTBA B JOCTUKECHUU PE3YJIbTATA;

— MPOSBIECHHUE LEICYyCTPEMIEHHOCTH, OPTaHU30BAHHOCTH, OTBETCTBEHHOE
OTHOUIEHUE K TPYAY U YBAXKUTEILHOE OTHOIICHUE K OKPYKAIOIINM.

MeranpeameTHble:

- TPOSIBJICHUE JIOTUYECKOTO MBIILJICHUS;

- TPOSIBJICHUE HABBIKOB UCCIIEIOBATEIBCKON U MPOECKTHOW JIESITETbHOCTH;

- BbIpaOOTaHHBIC TPY/IOBbIC YMEHHUS U HABBIKH,

- YMEHHE IUIaHUPOBaTh padboTy, MPEABUIETh PE3YyJIbTAT U IOCTUTATh €r0;

- TIPOSIBJIICHUE CAMOCTOSITEJIbHOCTH B PELICHUH BO3HUKAIOIIMX B MPOLIECCE
IIPOrPaMMHPOBAHUS 3aTPYIHEHUH;

- BbIpa0OTaHHbIE  HABBIKM  WHAUBUAYAJLHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS MPU pabOTE C KOMITBIOTEPHON TEXHUKOM.

Moayasb 1. Pacio3naBanue nzo0paskeHui
IIpeameTHbIe pe3yabTaThl:

- IpUMEHEHHEe O0a3MCHBIX Pa3HOBUIHOCTEH, OCOOEHHOCTEW HEHPOHHBIX
ceTeil B 00JaCTU pacro3HaBaHUsl U300paKEeHU, a TakKe MPUHIUIIOB BbIOOpa
aAPXUTEKTYpPbl HEUPOHHBIX CETEU MO/ MPAKTUYECKYIO 3a/1a4y;

- HCTI0JIb30BaHNE OMOIMOTEK MO3BOJISIOMIUX PAab0OTaTh C U300pAKEHUAMH;

- IPUMEHEHUE OCHOBHBIX CTPYKTYP JAHHBIX U TUIIOBBIX METOI0B 00PaOOTKH
ITUX CTPYKTYD;

Mopyab 2. KOHTeHT-aHAIU3 TEKCTOB ¢ IOMONIbI0 HEHPOHHBIX ceTel
IIpeamerHblie pe3yabTaThl:
- IpUMEHEHNEe 0a3UCHBIX PA3HOBUIHOCTEHM, 0COOCHHOCTEN HEHPOHHBIX ceTel
B 00JIaCTH pacro3HaBaHUs TEKCTOB, a TakK)Ke MPHUHIMUIIOB BhIOOpA apXUTEKTYpPhI
HEWPOHHBIX CETEHN MO/ MPAKTUUYECKYIO 3a]1a4y;
- HCTIOJIb30BaHNE OMOIMOTEK MO3BOJIAIONIMX PA0d0TATh C TEKCTAMU;
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- IPUMEHEHNE OCHOBHBIX CTPYKTYpP JAAHHBIX U TUIOBBIX METOJOB 00pabOTKU
ITUX CTPYKTYD;

Monayas 3. HelipoceTu 1151 ypaBJeHHUsI KBaJPOKONTepaMu

IIpeameTHbIe pe3yJbTaThI:

- IPUMEHEHNEe 0a3UCHBIX PA3HOBUIHOCTEM, 0COOCHHOCTEN HEMPOHHBIX ceTei
B o0yacTu yIpaBJeHUs KBaJPOKOITEPOM IOCPEJACTBOM TOJIOCa, >KECTOB U
KJIABUATYPBI, @ TAK)Ke MPUHIIUIIOB BHIOOPA apXUTEKTYPhl HEUPOHHBIX ceTel Mo
MPAKTUYECKYIO 3a7auy.

- HCIOJb30BaHHE OMONMOTEK TMO3BOJAIOMKUX pPaboTaTh C YINpaBleHUEM
KBaJPOKONTEPOM MOCPEICTBOM I'0JI0CA, )KECTOB U KJIABUATYPBI

- IPUMEHEHUE OCHOBHBIX CTPYKTYP JAHHBIX U THUIIOBBIX METOJIOB 00pabOTKHU
3TUX CTPYKTYP;

Monyas 4. Koppexkuusi n3o00paskeHnil 1 BUaeo03anuce

IIpeaMeTHbIE pe3yabTATHI:

- IpUMEHEHUE Oa3UCHBIX PA3HOBUAHOCTEHN, 0COOEHHOCTE HEUPOHHBIX CETEH
B 00JIACTH KOPPEKIUU U300pKEHUN W BUJCO3ANUCEH, a TaK)Ke MPUHIIMIIOB
BBIOOpA apXUTEKTYPhl HEUPOHHBIX CETEH MO MPAKTUUYECKYIO 3a/1a4y;

- HCTIOJIb30BaHUE OMOIMOTEK MO3BOJIAIONIMX PA00TaTh B 00JIACTH KOPPEKIIUU
M300paKeHU W BUCO3AIKCEH;

- MPUMEHEHUE OCHOBHBIX CTPYKTYP JIaHHBIX M THIIOBBIX METOI0B 00pabOTKU
3TUX CTPYKTYP.

MogayJs S. I'eHepaTuBHbBIC HEHPOCETH

IIpeaMeTHbIe pe3yabTaThl:

- IPUMEHEHNE 0a3MCHBIX PA3HOBUIHOCTEMN, 0COOCHHOCTEN HEMPOHHBIX ceTen
B 00JIaCTU TeHEepaluy TEKCTOB W M300pAKEHUN, a TakKe MPUHILIMIIOB BbIOOpa
aApXUTEKTYPbl HEUPOHHBIX CETEN MO MPAKTUYECKYIO 33/1a4y;

- UCTOJIb30BaHUE OUOIMOTEK MO3BOJISIOMUX paboTaTh B 00JaCTH B 00JaCTH
reHepaly TeKCTOB U H300pakeHUH;

- IPUMEHEHHE OCHOBHBIX CTPYKTYP JAAHHBIX U TUIOBBIX METOJIOB 00OpabOTKH
ITUX CTPYKTYP.
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Paznea I1. Kommiiekc opraHu3aniuOHHO-TIEIATOTHYEeCKHUX YCIOBU I

2.1. Kanennapubiii ydaeOHblii rpaguk Ha 2022-2023 yyeOHbIii 1o

Ne OCHOBHBIE XapaKTePUCTHKH KoanuyecTBo 4acoB B
n/n o0pa3oBaTeJbHOIO Mpouecca roa/nHeu
1 KonnuecTBo y4eOHBIX HEEb 36
2 KonmdecTBo 4acoB B HEIEINIO 4
3 KomnuecTBo yacoB 144
4 Henens B [ monyroauu 16
5 Henens Bo Il monyronun 20
6 Hauano 3anstuii 12 centsiOps
7 Brixonusie 1HA 31 nexalOpst — 8 ssHBaps
8 Oxonuanue yueOHOro roaa 31 mag
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2.2. YcjoBHUs peajin3anuu o0iepa3BuBalolieii MporpaMmMbl
2.2.1. MaTepuajbHO-TeXHUYECKOE 00ecrieyeHue
TpeOoBaHUs K TOMEILIEHHUIO:
- TIOMEIICHHE I 3aHATUH, oTBevarontue TpeboBanmsm Canllun s
YUpEXKICHUHN JOMOTHUTEIBHOTO 00pa30BaHMUs;
- Ka4eCTBEHHOE OCBEIICHHE;
- CTOJIbI, CTYJIbs IO KOJMYECTBY 00yYaroumxcsi 1 pabouyuM MECTOM JIJIst
nejarora.
O6opynoBanue:

- TeJeBU30pbl Samsung 65"—-2 mr.;

- coenuHenue ¢ HTepHETOM;

- KOMIIBIOTEpbl W HOYTOyKkHM (TpaduyecKkue CTaHIMHM) Ha KaxKJI0To
00y4aroIerocs: ¥ MpenoiaBaTes:

- HoyTtOyku Lenovo ThinkPad P52 ¢ moakito4eHHBIMH MOHUTOpaMU
Samsung 34", KOMIBIOTEPHBIMH MBbIIIaMH, KiaBuatypamu Logitech ™
HayiiHukamu Pioneer;

- rpaduueckue crtaHuuu Lenovo ThinkStation P520 B cocraBe c
KJIaBHATypaMH, MBIIIIaMHA, MOHUTOPaMHU;

- web-kamepa;

- CeTeBOU yIIMHUTENDb 3M (6 PO3ETOK).

PacxoaHbie Matepualbr:

- MapKepsl I OCJION TOCKH;

- Oymara nucuas;

- IIApUKOBBIC PYUKH.

2.2.2. UudopmanuonHoe obecnevyeHue

- mporpammHoe obOecriedyenne  Jupyter  Notebook B cocrase
nuctpuOyTBa Anaconda;

- cpena paspadotku PyCharm;

- oducHsii maker Microsoft Office;

- omnaitH-cepBuc Google Cplaboratory;

- cHcTeMa MOHHMTOPWHTA U aHaJIM3a COIMANbHBIX Meaua « Kpubpymy».
2.2.3. Kanposoe ob0ecnieuenmne

[Iporpamma peanusyercs A. A. IlImeneBsiM, memaroroM MOMOTHUTEIHLHOTO
oOpa3oBaHUs.

PeanuzoBpiBaTh ~ mporpaMmy = MOTYT  TEIarord  JOMOJHUTEIHHOTO
oOpa3oBaHus, COOTBETCTBYIOIIHE mpodeccuoHanbHOMY cTaHmapty «llemaror
JOTIOJTHUTENHHOTO 00pazoBanus AeTer u B3pocabix» (I1pukas MunuctepcTBa Tpyaa
n couuaibHOM 3amuThl Poccuiickoir ®enepamuu ot 22.09.2021r. No 652H).
Oo6nanaromye J10CTaTOYHBIMU 3HAHUSMHU B 00JIACTU TMEJArOTUKH, MCUXOJIOTHH U
METO/I0JIOTUH, 3HAIONIME OCOOEHHOCTH OOy4YeHHUs! KMOEprUrMeHE, OCHOBBI S3bIKa
nporpammupoBanusi Python, 3HakoMbie ¢ MalIMHHBIM OOyUYEHHEM, TEXHOJOTHEH
HEUPOHHBIX CETeH M OOJBIINX JaHHBIX.
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2.3. @opMBI aTTECTANMH ¥ OLIEHOUYHbIe MAaTEePHUAJIbI

CucremMa KOHTpOJISL 3HAHUM M YMEHUI 00y4JaroIuxcsl NpeACTaBIseTcs B BUEC
y4€Ta pe3yJIbTaToB M0 UTOraM CO3JIaHHS IIPOMEKYTOYHBIX MTPOCSKTOB (TIPHIIOKEHHE D)
U TIOCPEICTBOM HAOIONEHUS, OTCICKHMBAHUS NUHAMUKHA PA3BUTHUS O0YYarOILIETOCs
(mpunnoxxerne 3). B koHme y4yeOHOTO Trojma, OOydYaromuecs MPOXOAAT 3alIUTy
WHIUBHIYJIGHBIX / TPYIIIOBBIX TIPOEKTOB (TpUIIoKeHue 2, 6).

Cucrema BBOJHOIO, IMPOMEXKYTOYHOIO M HMTOTOBOIO KOHTPOJIA 3HAHHUN H
YMEHUI 00Yy4aroLMXCsl MPEICTABISIETCS B BUE YU€Ta MHANBUYAIBHOTO PE3yJbTaTa
0 KayKA0MY KOHTPOJIbHOMY MEPONPUATHIO U MO/IBEACHUS B UTOTE CyMMapHOro Oasuia
JUTSL K&KJIOTO 00YYaroIerocs.

BXxonHbBIM KOHTpOJIEM IIpU pU€ME Ha 00yUYEeHHE AETEH, ABISETCS YCIEUIHOE
npeaBapurenbHoe TectupoBanue ([Ipunoxenue 1).

Texymuii KOHTPOJIb OCYIIECTBIISIETCS PETYJSPHO B TEUEHHUE YUYEOHOrO roja.
KOHTpOJIb TEOpETHUECKUX 3HAHUN OCYIIECTBIIETCS C MOMOILBIO EAArOrM4YEeCKOro
HaOJIIOICHUS, TECTOB, OIIPOCOB. B MpakTUYecKOn AeATEIbHOCTH PE3YIbTaTUBHOCTh
OLICHMBAETCS KAaYECTBOM BBIIIOJIHEHHSI PaOOT yyaluxcs, TI€ aHAIU3UPYIOTCS
MOJIOKUTENIbHBIE U OTPULATENBHBIE CTOPOHBI PA0OT, KOPPEKTUPYIOTCS HETOCTATKHU.

[TpoMeKyTOUHBIE MOHUTOPHUHI PEATU3YETCsl MOCPEACTBOM OLICHKH PAaOOThI C
MIPOMEXKYTOYHBIMU MpoeKkTamu (nipuioxkenue 4, 5). OneHka 0CBOEHUsI POrpaMMbl B
KOHIIE MOAYyJIsl ocyliecTBisieTcs 1o 20-0anbHOH 1IKalie, KOTopasi IepeBOAUTCS B OMH
U3 YPOBHEN OCBOEHUS 00pa30BaTeIbHOM MTPOrpaMMbl COITIACHO TabJIHIIE.

YpoBeHb 0CBOCHHS IPOIPAMMBI 110 MOYJII0

HaOpannble 0217161 00y4alomuMcst YpoBeHb 0CBOCHUS
1-9 6annoB Huzkuii
10-14 GamioB Cpenuuii
15-20 6amos Bricokuii

NuauBuyansHbelii  / TPYNIoOBOM MPOEKT OLIEHUBaeTcd  (popMupyeMoit
komuccueit. CoctaB koMuccuu (He MeHee 3-X 4eloBeK): menaror (B o0s3areIbHOM
NOPSAKE), aIMUHUCTpALMs y4eOHON OpraHu3aliuy, PUBETCTBYeTCs NpuBieueHue IT-
npoQeCcCUOHANIOB, TPEICTABUTENEH BBICIINX U APYTHX YUEOHBIX 3aBEICHUI.

KomnoHeHTaMu OLEHKM MHIUBHIYaIbHOTO / TPYNIIOBOTO MPOEKTa SIBIISIOTCS
(1o Mepe yObIBaHMS 3HAUMMOCTH): KAUE€CTBO MTPOEKTHOM pabOoThI, OT3bIB PyKOBOAUTENS
IIPOEKTA, YPOBEHB IIPE3ECHTALINH U 3AILUTHI IPOEKTa. ECau NpoeKT BBINOIHEH IPYIION
00y4YaroIMXcsi, TO MPU OLEHUBAHUM YUUTHIBAETCS HE TOJIBKO YPOBEHb MCIIOJHEHUS
IIPOEKTA B LIEJIOM, HO Y JIMYHBIA BKJIAJ KaXXI0r0 U3 aBTOPOB. PelleHne npruHumaercs
KOJUIETHAIBHO. J[7Is1  OLIEHKM TpOoeKTa WieHaM KOMHCCHH PEKOMEHIyeTCs
UCIIOJIb30BaTh «BIIaHK OLIEHKN MHAMBUYAIbHBIX / TPYIIIOBBIX IPOEKTOBY.

Wtorosas arrectauus oOyuarommxcs ocyectsisercss no 100-6amnpHoi
HIKajue, KOTopas MEepeBOAMTCS B OAMH M3 YPOBHEH OCBOEHMsI 00pa30oBaTENIbHOM
IPOrpaMMBbl COTJIACHO TadJIUIIE:

19



YpoBeHb 0CBOEHMSI IPOrPAMMBI 110 OKOHYAHUHU 00y4eHHs

bajuibl, HaOpaHHbIE YYaAIIUMCS

YpoBeHb 0CBOCHUS

1-39 GamnoB Huzknit
40-79 GaiuioB Cpennuii
80-100 OamoB Bricoxknit

@opMBI TMPOBEACHUS HUTOrOB IO KAXIOM TEME W KAKIOMY pasaeily
o01epa3BUBAIOIIEH MPOrpaMMbl COOTBETCTBYIOT miesisiM 1 3aaadam J{OOII.
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2.4. MeToauvecKkue MaTepUAaJIbI

OOpa3oBaTeNbHBIA  MPOIECC  OCYIIECTBISIETCS B OYHOM dopme C
IPUMEHEHHUEM D3JIEKTPOHHOTO OOy4YeHHsT M JAMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH

2.4.1. B 006pa3oBaTeIbHOM IMPOIIECCE UCTIONB3YIOTCS CISAYIOIINE MEeTO/bI:

—  OOBSICHUTENIbHO-UJUTIOCTPATUBHBIN;

— MeToJ MpoOJIEMHOT0 U3JI0KEHUS (TIOCTAaHOBKA MPOOJIEMBI U pellieHue e€
CaMOCTOATENLHO WU TPYIIIOi);

— TIPOEKTHO-UCCIIEIOBATEIbCKUN;

— HaJSAHBIN (IeMOHCTpaIus IJIaKaToOB, CXeM, TaOJIHII, TUarpaMM;
UCITIOJIb30BAHUE TEXHUUECKUX CPEACTB; IPOCMOTP KUHO- U
TEJIEPOrpaMMm);

— MpaKTUYECKHM (MpaKTUUECKHe 3aJaHusl; aHAIN3 U PEIlICHUE
MPOOJIEMHBIX CUTYAIUi U T. 11.).

[Iporpamma mnpenmnosiaraeT rpynrnoBy0 U WHAWBUIYaIbHO-CAMOCTOSTENLHYIO

dbopMbI 00yueHusl.

Bbi6op MeTon0B 00yuYeHHs OCYIIECTBIIAECTCS HMCXOAS M3 aHalW3a YpPOBHS
TOTOBHOCTH OOYYAIOIIMXCS K OCBOEHUIO COAECPKAHUA MOAYJIS, CTEIIEHU CIIOKHOCTU
MaTepuana, Tuna yueOHoro 3aHsaTus. Ha BEIOOp MeTO/I0B 00y4YeHUsl 3HAUUTEIBHO
BIUSET MEPCOHAIBHBIA COCTaB TPYIIbl, WHIAUBUIYaAJIbHbIE OCOOEHHOCTH,
BO3MOYKHOCTH U 3alIPOCHI IETEH.

2.4.2. ®opmbl 00yUeHH s

@poHTaNbHAsT — Tpeanojaraer paboTy Inemarora cpazy Cco BCEMHU
oOyyarolUMHUCs B €IMHOM TeMIe U ¢ oOmuMH 3afgadamu. s peanuzanuu
OoOyuYeHHUsI HCIIOJIb3YETCS KOMIIBIOTEp MeJarora ¢ MyJIbTUMEAHAa IPOEKTOPOM,
MOCPEACTBOM KOTOPBIX Y4E€OHBIM MaTepuan JIEMOHCTPUpPYETCS Ha OOLIUil SKpaH.
AKTHBHO UCHOJB3YIOTCS IHTEpHET-pECYPCHI.

I'pynnoBasi — mpeanosaraer, 4ro 3aHATUS POBOJATCS € MOArpymmon. Jlis
ATOr0 TIpyMNa pachpenensercd Ha MOArpynmbl He Oojee 6 yenoBek, padoTa B
KOTOPBIX PEryJIUPYETCs MEJArOroM.

NupuBuayaabHas — 1MoJpa3ymMeBaeT B3aWMOJCHCTBUE MPENoOJaBaTess C
onHuM oOyyvaroniumcs. Kak npaBuio nanHas ¢opma UCIONb3YeTCs] B COUETaHUH C
bponTanbHO#. YacTh 3aHsATHS (00BSICHEHHE HOBOU TEMBI) MPOBOAUTCS (PPOHTAIIBHO,
3aTeM 0OyYaroUIMiiCsl BHIMOMHSAIOT UHAUBUAYAJIbHbIE 3a/laHUs WIK 00Iue 3aJaHus
B UH/IMBUyJIbHOM TEMIIE.

J{UCTAHIIMOHHAN — B3aWMOJICHCTBHUE TeJarora WU OOYyYaIONUXCS MEXIy
co00if Ha pacCTOSHUM, OTpaxarolliee BCE NpHUCYIIMEe Y4eOHOMY Mpoleccy
KOMIOHEHTHI. J[is peanu3anuu JUCTaHUMOHHOM (opMbl 0Oy4YeHHS BEChH
JTUIAKTUUECKUN MaTepuai pa3MeliaeTcs B cBOOOIHOM JocTyne B ceTh VHTepHeT,
IPOUCXOAUT CBOOOHOE OOIIEHHE Mearora u 00yJarolxcs B COIMATBHBIX CETSIX,
M0 AJICKTPOHHOM MOYTe, MOCPEACTBOM BHJICOKOH(EpPEHIIMW WM B OOILEM yare.
Kpome Toro, auctaHiyioHHOe OOydeHHE MO3BOJSET MPOBOJAUTH KOHCYJIbTAIUH
oOydJaromierocss mpu CaMOCTOSATENbHOM paboTte noma. Hamaxennas cucrema
CETEBOr0 B3aUMOJECHCTBHS MOAPOCTKA W IENarora, Mo3BOJSET HE OTPaHUYUBATH
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npoiiecc OOy4YeHMs HAaXOXJIEHHEM B y4eOHOM ayJuTOpuu, OOECHEUHTh
BO3MOXKHOCTh HETPEPHIBHOTO O0yUYEHHUSI B TOM YHUCIIE, JIJIs 4acTO OOJICIOMINX IeTei
WU BCEX JeTEed B MEPHUOJI CE30HHBIX KApaHTUHOB (HAMpUMEpP, MO TPUMIY) U
TEMIEPATYPHBIX OTPAHUYEHUSAX MTOCEUICHUS 3aHATHIA.

2.4.3. ®opMbl OpraHu3anuu y4eOHOr0 3aHITUS

B o6pa3oBarenbHOM mporiecce MOMUMO TPAJAUIIMOHHOTO Y4eOHOTO 3aHSTHS
UCIIONB3YIOTCS. MHOT00Opa3Hble (hOPMBI, KOTOpbIE HECYT YUYEOHYIO Harpy3ky Hu
MOTYT  MCIOJIb30BaTbCsl ~ KaK  AaKTUBHbIE  CIOCOOBI  OCBOEHUS  JACTbMHU
o0pa3oBaTeNbHON MPOTpaMMbI, B COOTBETCTBHUM C BO3pPAaCTOM OO0YyYalOIIUXCH,
COCTaBOM TPYIIIbI, COJIEP)KAaHUEM Y4eOHOro Mouayis: Oecena, JEKLUsS, MacTep-
KJIacC, MPAKTUYECKOE 3aHATHE, 3alIUTa IPOCKTOB, KOHCYJIbTALIHS.

Hekoropsie (opmbl mpoBeseHus: 3aHATHH MOTYT OOBEIUHSATH HECKOJBKO
y4eOHBIX TPYIII UM BECh COCTaB 00BEMHEHUS, HATPUMED IKCKYpPCHsI, BAKTOPUHA,
KOHKYpPC U T. [I.

24.4. MeTtoabl BOCHUTAHUSI: MOTHBAIUS, YOCXKICHHE, TOOMIPCHUE,
yIOpaKHEHHE, CTUMYJIMPOBAaHUE, CO3AHUE CUTYallun ycrexa u Ap.

2.4.5. Tlemaroruvyeckue TEeXHOJOIMU: WHIWBHIyATH3AIUd OOyUICHUS;
rPYNMNoBOro o0y4YeHusl; KOJUIEKTUBHOTO B3auMO0OyueHus ; 1udPepeHIInpoBaHHOTO
o0y4eHUs;, pa3HOYPOBHEBOTO 00yUEHHUs; TPOOJIEMHOr0 OOYUYEHHUS; Pa3BUBAIOIIETO
oOyueHus; JTMCTAHIIMOHHOTO 00yueHus; UTPOBOM JeATEeIIbHOCTH;
KOMMYHUKATHBHAs ~ TEXHOJOTWUs  OOy4YeHHs;  KOJUIGKTUBHOM  TBOPYECKOM
NESATEIbHOCTH, PpEIICHUs HW300peTaTeNibCcKuX 3aJad; 3J0poBbecOeperaromas
TEXHOJIOTHUSL.

2.4.6. InnakTHYeCcKHE MAaTePUAJIbI

Meroanueckue mocobusi, pa3padOTaHHBIE TIPENoJaBaTeieM C YYETOM
KOHKPETHBIX 3aJlay, BapUAHTHI JEMOHCTPALIMOHHBIX MPOTPaMM, MaTEpHAJbI IO
tepmuHosiornn 110, MHCTpYKUMHM 1O HacTpoiike 00OpynoBaHMs, yuyeOHas U
TEXHUYECKas Jureparypa. Vcnonb3yroTcss  MNemarormyeckue  TEeXHOJOTUHU
WHJMBUAYaJIM3alMU 00yUYEeHHS U KOJUICKTUBHOM €S TEILHOCTH.
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2.5. Cnucok auTepaTypbl

Bannep [nac /. Python mist cmoskHBIX 3a/1a4: HayKa O JAHHBIX U MAITHHHOE
ooyuenwme. — CII6.: [Tutep, 2020. — 576 c.;

Hukonenko C. I'my6okoe o0yuenue [Tekct]. / C. Hukonenko, A. Kagypus,
E. Apxanrensckas — CII6: ITutep, 2020. — 480 c.;

Homne @. I'mybokoe oOyuenue Ha Python [Tekct]. / @. Hlomne. — CIIG.:
[Tutep, 2019. — 400 c.;

JJIEKTPOHHBIE PeCcypChl

HoGpo M0KaN0BaTh B Colaboratory! URL:
https://colab.research.google.com/notebooks/intro.ipynb#;

[TutonTeroTOp. becmuiatHeil Kypc no nporpammupoBanuto ¢ Hymis. URL:
https://pythontutor.ru/;

Ps6enko E. Cnenuanuzanus MammHHOe oOyueHHe W aHaiau3 JaHHbIX / E.
Psa0eHko, E. CoxkoroB, B. Kantop U ap. URL:
https://ru.coursera.org/specializations/machine-learning-data-analysis;

Cucrema MoHHMTOpUHTA M aHanm3a koHTeHTa. URL: https://my.kribrum.ru/.

Co3ssikuH A. B. [IporpammupoBanue Helipoceteit Ha Python / A. B. Co3bikuH.
URL.: https://www.asozykin.ru/courses/nnpython;

PyCharm. IDE pns mpodeccuonanbHoit pa3zpaborku Ha Python. URL:
https://www.jetbrains.com/ru-ru/pycharm/;

Jupyter Notebook. URL.: https://jupyter.org/;

Jupyter  Notebook. Motivating Examples. URL: https://jupyter-
notebook.readthedocs.io/en/stable/examples/Notebook/Typesetting%20Equations.
html;

Keras: The Python Deep Learning Library. URL.: https://keras.io/;

Kaggle: Your Machine Learning and Data Science Community. URL:
https://www.kaggle.com/;

Markdown cheat sheet. URL.: https://paperhive.org/help/markdown;

Python. URL.: https://www.python.org/;

Ronaghan S. Deep Learning: Which Loss and Activation Functions should |
use? / S. Ronaghan. URL: https://towardsdatascience.com/deep-learning-which-
loss-and-activation-functions-should-i-use-ac02f1c56aa8;

Jlutepatypa pekoMeH10BAHHAA 00YYAKOIIMMCS:

borauesa T. 0., CoGomeBa A. H., CokomoBa A. A. Puckm uHTEpHET-
MPOCTPAHCTBA JJIsl 3/I0POBbS MOJPOCTKOB M MyTH WX MuUHUMU3anuu // Hayka s
obOpazoBanus: KomnektuBHas moHorpadus. M.: AHO «IIHITPO», 2015 r.;

Bopnepman K. u ap. IIporpammupoBanue qis aeren: WinmoctpupoBaHHOE
PYKOBOACTBO 110 sizbikaM Scratch u Python, 224 ctp. U3n.: Mann, ®epbep, 2017 r.

ITsiin. B. Python mns mereit u poaureneit, 352 ctp. M3maTenberBo: DKCeMo,
2017 r.

ep6akoB A. FO. Unrepuer-ananutuka. [louck m ouenka nadopmanuu B
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[Tpunoxenue 1
IIpumep BXOAHOIr0 TeCTHPOBAHUA
r. EkatepunOypr
[ata
1017 (0) I'pynna

1. ®opwmar Parquet cunraercs:
— HECTPYKTYpPUPOBAHHBIM
— CTPOKOBBIM
— TOJIyCTPYKTYPUPOBAHHBIM
— KOJIOHOYHBIM (CTOJIOIIOBBIM)
2. BriGepute TEXHONOTHI0 MOTOKOBOM OOpaOOTKH COOBITUN B PEXHUME
pearbHOrO0 BPEMEHU:
— Spark Streaming
— Apache Hadoop
— Apache Kafka
— MapReduce
3. ABTOMAaTH3UPOBATh 3aIyCK MMAKETHBIX 3aJa4 B paMKax KOHBeiepa
00paboTKH OONBIINUX JAHHBIX MO PACMTUCAHUIO MOKHO C TIOMOIIBIO:
— Apache Hive
— Apache Hadoop
— Apache AirFlow
— Apache Kafka
4, Jns peanuzaliii MUKPOCEPBUCHOM apXUTEKTYpbl W HWHTErpaluu
Pa3pO3HEHHBIX CUCTEM MOAXOIUT:
— Apache Spark
— Apache AirFlow
— Apache Hadoop
— Apache Kafka
S. Jlns  pacrnpeneneHHOro Tiyookoro MamuHHOro oOydenust (Deep
Learning) GoJibiiie mOaX0aUT PperMBOPK:
— TensorFlow
— PyTorch
— Scikit-learn
— Flask
6. JI1s1 MOJTHOTEKCTOBOTO MHTEJUICKTYaIbHOTO TOMCKAa U aHAJIUTUKH T10
MOJIyCTPYKTYPUPOBaHHBIM JaHHBIM B hopmate JSSON ornuuno noaxoaut CYB/I:
— Cassandra
— Hive
— HBase
— Elasticsearch
7. JIy1st MalmmMHAOTO 00YYEHUS TTOAXO/SIT TaHHBIE:
— J00BIX (popMaToB B ITU(POBOM BHJIC
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OMHapHbIE

MpEeIBaPUTENLHO MOATOTOBJICHHbBIC, OYHIIIEHHBIE OT OIIMOOK, POITYCKOB U
BBIOPOCOB, a TaK)KE€ HOPMAJIM30BaHHBIE U MPE/ICTABIICHHBIE B BU/IE YUCIOBBIX
BEKTOPOB

YHUCJIOBbIE THNA int

8. Apache NiFi ucrions3yercs ajis:

3¢ (HEKTUBHOTO XpaHEHUsI OOJIBIINX JAHHBIX

ontumu3zaruu SQL-3anpocoB k DWH

BU3YyaJIM3allMK Pe3yJIbTaTOB aHATUTUKU

MapuipyTusanuu notokoB Big Data u moctpoenus ETL-konBeiiepos

9. [ToBeicuTh Npou3BoauTenbHOCTh Apache Kafka MoxHO ¢ momorbo:
3amensl HDD-aunckos Ha SSD

NOBBILICHUS KO3()(PUIIMEHTA PETITMKALUU

yBEJIMUYEHUS pa3Mepa cOOOIEeHU

YBEJIMYEHHMSI INIOTHOCTH Pa3JIeTIOB Ha KaXJA0M OpoKepe

10. AmnanusupoBath naHHbIe, Xpansuecs B Apache Hadoop, ¢ momorisio

CTaHIAPTHOTO UHCTpYMeHTapus SQL-3anpocos:

MOXXHO
HCJIb341
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[Ipunoxenue 2
BJy1aHK MTOroBO# OLIEHKH MHAUBHAYAJIBHBIX / TPYNIIOBBIX HTOTOBBIX MPOCKTHHIX PAa00T 00y4aromuxcs

(MakcumyM — 20 6aioB)

®UO unena komuccuu Hara
Ne OUO HasBanue npoexkra | Bpewms Kpurepuii 1 Kpurepnii 2 Kpurepuii 3 Kpurepuii 4 Kpurepunii 5 Kpurepuii 6 Hroro
/I 3amuThl | AKtyanbHOCTh | [loctaHoBka | Llenenonaranue KauectBo IIpaktuueckas 3amura npoeKTa
MIPOCKTA pOoOIEeMBI (0-26.) pe3ynsTara peanu3arys (mpencraBnenue
(0-26.) (0-36.) (0-56.) (0-56.) MPOEKTa,
paborococoOHOCTD
(0-36.)
/

MOJIHUCH pacmudpoBKa




[Tpunoxenue 3

Biank Ha0J/101eHus1 32 IMHAMUKOMH JJUYHOCTHOTO Pa3BUTHS 00y4al0IIUXCS

Hanpasnenue / I'pynmna

ITOKA3ATEJIN

Hroro

o oroged udn
KUHOI'9901I OI0OHORIIOEdQ
erugedil LOBXOIQ0))

WELOOHHII WHUMJOOhUHXJL
-oHdareudaren
3 KOLUOOHLO OHLed Ay

OHEHINE ‘ULOOHAIOLEOY
noHIMo0dI
3 99do1HM LaKIrgasod] |

EOLMOOHLO OHIIOLIDKREA
‘UWeNHHLodogd 00
L1oehUHIAJLOD OHEUINY

HULEHOLI
AWoroud 01490€e9
UHMHIIIQO € LOAEIIOLI]]

AduLeUUHYA U 09doLlHU
UI99URHOLOA LoKLarodi
nulEHRE Wodd og

0)5(0)

Ne i/t

3 Gayia — Ka4eCTBO MPOSBIISAECTCS CUCTEMATHYECKU
2 Gayta — Ka4ecTBO MPOSBISETCSA CUTyaTUBHO

1 Gayu1 — KauecTBO HE NPOSIBIISET



[Ipunoxenue 4
IIpuMep MpoMeKYTOYHBIX MPOEKTHBIX Pad0T M0 00pa30BaTeILHBIM MOAYJISIM
IIpakTHyeckas padbora mo reMam:
1. CermeHTHPOBATH N300PAKEHHSI C TIOMOILBIO HEHpOCETEN
2. HetipoceTs 111 aHaM3a TOHAJTBHOCTH COOOIIICHUI
3. [TporpamMupoBaHu€e KBaApOKONTEpa
4. HeiipoceTs amsi cerMeHTaIuN H300paskeHU
5. 'enepaTuBHBIC HEUPOCETH JIJIsI PACIIO3HABAHMS TEKCTOB WIJIM M300payKeHUIH
Il;1aH BBINIOJIHEHMS:
1. IlocranoBka 1enei, 3aga4, popmupoBanue T3
2. [IpopaboTka JOTUKH
3. IIporpammupoBanue HeEMpoceTen

4. Anipobariusi Ha peajbHBIX TpUMEpax



[Ipunoxenue 5

JInceT onleHMBaHUSA TPOMEXKYTOYHBIX MPOEKTHBIX padoT

00yYaroIuXCcs

(makcumym — 20 6aj10B

0IOL|]

(gorrreg 4 o
0 Lo arrexm on) gorerdrAeod
EUHQIrgeLorod 0g10one)]

 OX () 1O OLTBMIII OLI)
HWeHHNAOL UWITHIIBUTIOO
BUHIYRId THOIOL))

(gorrrreg 4 oOX () .LO SLreNII
om) suHegodunwwedrodn
eyaes uWedAAdio
KUHOYeIrd 9HOIIOL))

(gorrrreg 4 or
0 Lo arrexm on) gorerdarAeod
XIGHHORAIIOLl 09109hEY]

(gourreg
 OX () 10 OLrBMINI OLl) XIGIHHBY
mirogedgo nonarorudearadn
9LOOHXOL))

eLo0di QUHedEeH

(godoxae) edoirge [

Ne o/




[Tpunoxenue 6

CnucoK BO3MOKHBIX T€éM HTOTOBBIX MPOCKTHBLIX paﬁoT oﬁyqaloumxca

Pabota Haj mepcoHambHBIM MPOEKTOM — MPEATNOIaraeT MOCTPOSCHUE ENH, 3a1a4
JUIS1 €€ JOCTHXKEHUS, U BBITIOJTHEHUE 110 TIepcoHanbHOMY T3.

[Ipensiaraempie TeMbl padoOT:

1. YarboT Ha Python ¢ mpumeHeHHEM HEeHpOCceTeH

2. AJIroput™ HE4eTKOro morcka Ha Python

3. Urpa-natdopmep Ha naireiiMm ¢ mpuMeHEHUEM HeMpoceTe

4. Tlouck nnst 63k3HA BeOcaiiTa ¢ MpUMEHEHUEM HelpoceTe

5. Cuctema cmapt o0yueHust Uit 09KIH 12 BeOcaiTa ¢ MpUMEHEHHEM HeillpoceTei

6. PacnpenenutenbHas nuiAna ¢ HETUIMUYHOM COPTUPOBKOW MO dakyabTeTam
Xorsaptca



AHHOTAN U

[Iporpamma «HeliponHble ceTd, OOJbIIME JaHHbIE W KUOEPTUTHEHA» HNMEET
TEXHUUYECKYIO HAaIpPaBJICHHOCTh, B XOJ¢ 00ydeHHs, oOydyarommecs MpUOOIIAIOTCS K
WH)XCHEPHO-TEXHUYECKUM 3HAaHUSIM B O0JacTH WHHOBAIIMOHHBIX TEXHOJOTHH,
dopMupyroT TexHUUecKoe MbltuieHue. [Iporpamma paccunrana Ha odyyatonuxcs 14-17
JIET.

JlanHast oOpasoBarenbHasi MporpaMma HHTETPUpPYeT B cebe TOCTKEHHS Cpasy
HECKOJIBKUX TPaJUIIMOHHBIX HampaBieHU. B mpoliecce n3yueHus npuHIIMIOB padOThI U
NPUMEHEHUS! HEHPOHHBIX CETeW M aJITOPUTMOB MAIIMHHOTO OOYYEHHS ACTH MOJTy4aroT
JIOTIOJTHUTENIbHOE  OOpa3oBaHue B obOmactu Ouosnoruu, GU3UKMA, MaTeMaTHKH,
UH(OPMATHKHU.

O3HakOMJIEHME C OCHOBaMH O€30MaCHOTO MCIOJIb30BaHUs ceTu MHTepHer
(GopMupyeT y HOJIPOCTKOB HAaBBIKM MCCIEAOBATEIbCKOM JEATEIbHOCTH W aHajau3a
MH(pOpMaMM B WHTEPHET-IPOCTPAHCTBE, YTO IMO3BOJIAET KPUTUUYECKU OLIEHUBATh U
KJIACCU(PUIIMPOBATH MOITYYAEMYIO HH(DOPMALIMIO, UCIIOIB30BATh €€ B TO3UTHUBHBIX IEJIAX
Y HEUTpaJIN30BaTh €€ HETaTUBHOE BIIUSHUE.

[IporpamMmmMa HOCUT MEXAUCIUIUIMHAPHBIN XapaKTep U MO3BOJIAET PEUIUTh 3a/1auu
pa3BUTHS y O0YYalOIIUXCS HAYYHO-HCCIIEOBATENbCKUX, TEXHUKO-TEXHOJIOTUYECKUX U
I'YMAHUTAPHBIX KOMIIETEHIIUM.
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