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HenpoHHblie ceTn.dor aMAI_ 240202

YnopsagounTe cnenyowmne TEPMMHbI MO BO3paCTaHUIO CJIOXKHOCTW
3a4a4, C KOTOPbIMK MalLUMHHOE 0byYeHne MOXKET CNPaBUTbLCS:

ConocTaBbTe NOHATUA U UX ONUCAHUA:

TecT TblopuHra 6611 NPensIoKeH B ... rogy

TecT TotopuHra 6bi NpPeanoXeH ...

MNepBbI camoobyydaloWwmMnca KoMnbloTeP NOSABUIICA B ... FOAY
Camoobyyvarwwmncsa komnbototTep obyyancs Ha ...
Jlornyeckuin TeopeTuk bbin co3gaH B ... roay

... - MepBbIN HeMpoKoMMbloTep, pa3paboTaHHbIM B 1960 roay

B 1957 rogy ®ps3HK Po3eHbnaTT npnagyman ..., KOTOpbIA NpeacTaBsisa
cobon obyvaemyto cuctemy

B ... roay 61210 n3obpeteHo nepsoe 6ecnnioTHoOe TPaHCNOPTHOE
cpencTBo B nabopatopmm CTIHGHOPACKOro YyHMBEPCUTETA

BaM npepocTasfiieHa 3afada onpeaenieHns, ABaseTCca 1M gaHHoe
n3obpakeHne Kowkon nam cobakom ¢ NCNosib30BaHMEM HENPOHHOWN
ceTu. Bam npepocTaBneHsbl cnenytouwmne gaHHble: 1. CNMCOK NMUKCenemn
n3obpaxeHuna 0, 255, 128, 64, 192, 96, 0, 128, 255, 64, 192, 0, 96, 128,
64, 255, 192, 0, 96, 128, 64, 192, 0, 255, 96 2. Pe3ynbTaT
Knaccupukaymm HempoHHoun ceTu B Buge 4ymucen O unm 1 (0 - cobaka, 1 -
Kowka) Onpepennte Kakoe nsobpakeHne ABAETCA KOLWKOW Un
cobakon C NCrnosib30BaHNEM HENPOHHOW CeTun

ConocTaBbTe MOHATUA U NX ONUCAHUSA:

YrnopsgoynTte cnepytouine 3tanbl obyvyeHnss HeMPOHHOM CeTu B
NnpaBWbHOM NOC/Aef0BaTEIbHOCTHU:

... ICNOJIb3YyEeTCA 014 OLUEHKN OLNBKMN

OYHKUMA Bbl6|/|paETC$| n3 rnapamMeTpm4ecKoro MHo>xecCtBa AOnA4 ...
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Disynergy.ru - Coa4da TecTtoB 6e3 npegonnaThl
Ona HaxoXXOeHUsa onTUMalibHbIX NapaMeTpPoB PYHKUNN UCMNONb3yeTCA

NepBas BepCMa HEMPOHHOM ceTun Bblsla NpennoXKeHa B ... roay
MepBYyO HENPOHHYIO CeTb, CMOCOBHYIO pa3aensaTb 06bEeEKTLI B
ABYXMEPHOM MPOCTPaHCTBE NMPEeasiOXUI ...

Bcnneck nHtepeca K H€I7IpOHHbIM ceT4aM BO3HUK B ...

CaMble npocTble NpU3Haku n3obpakeHnm - 3To ...

MepBas a4enka ... ceTn bblna npeasoxeHa B 1943 roay YoppeHoMm
MakkaniokoMm n Yontepom MNntrcom

B KoMnaHuu pa3pabaTbiBalOT HENPOCETh A1 pacno3HaBaHUSA
n3obpa>keHui. Bol 6b11M Ha3Ha4YeHbl Ha NpoekT. OnpepenuTe
onTUMaJsibHOEe KOJINYECTBO CKPbITbIX CJI0EB AJI HEMPOCETH

YnopsgounTe cnegytowime warm B npouecce obyyeHns CBEpPTOYHOWN
HENPOHHON CeTu:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

Cneundurka CBEPTOYHbIX HENPOHHbIX CETEN 3aKJ/0YaTCA B C/iefyoLEM:

Moaxon K pacrno3HaBaHUO N306pa)keHnin 00 Pa3BUTUS HEMPOHHbIX
ceTenl OCHOBbIBAETCH Ha ...

Mooxon K Knaccngukaumm, KOTopbI UCNOSIb30BaJICA BMecTe C
npu3Hakamu, NpuayMaHHbIMN YeN0BEKOM - 3TO ...
HenpoHHbIe ceTn OTHOCUTENbHO oby4atoLen BbIDOPKMY ...

HoBble NMpu3HaKKn, NoJly4YeHHble NMocsie onepaunmn CBepTKU, HAXO4ATCSA B

... B HEMPOHHbIX CETAX MO3BONAET AenaTb dhdekTneHee cobakam B
Kaccnukaumm nsobpaxeHun

CeTb ... pacnpocTpaHeHuns He nMmeeT B cebe HUKaKom NamMsaTn

... HEPOHHbIE CeTn - 3TO KJlaCC aIfOPMTMOB MaLLMHHOIO 0by4yeHus,
crneumanbHoO pa3paboTaHHbIX ons 06paboTkmM N aHanm3a faHHbIX C
NMPOCTPaHCTBEHHON (Hanpumep, n3obpa>keHns) nam BpeEMEHHON
(Hanpumep, 3BYKOBbIE CUTHAJIbl) CTPYKTYPOU

KO OROOOIOOE® ®O®G GO
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Bbl paboTaeTe B KOMMaHUK, cneynaansmpyrowenca Ha pacnosHaBsaHuUm
n3o6pa>KeHnn C NOMOLLbIO CBEPTOYHLIX HENPOHHbLIX ceTen. Bawen
3aja4ven aBnaeTca onpeneneHne, HaCKOJIbKO TOYHO MoLesb CeTU
pewaeT NoCcTaBJ/IeHHYIO 3afa4vy. Kakon nokasaTesib y4ylle BCero
OonuncbiBaeT TOYHOCTb CBEPTOYHOWN HEMPOHHOW CeTU?

YnopsipounTe cneaylowme MeToabl oNTUMU3auMn HeMpoceTen No
BO3PaCTaHUIO C/IOXKHOCTU:
ConocTaBbTe MOHATUA U UX ONUCAHUSA:

OnTnMmn3aTopbl ABASAIOTCHA BaXKHbIM KOMMNOHEHTOM apXUTEKTYpPbI
HENPOHHbIX CeTeN, MOTOMY YTO OHMU ...

CamMon pacnpoCTpaHEHHOW B HEMPOHHbIX CETAX SABNAETCA TEXHUKA
onTMMMU3aLMKN TaKas, Kak:

B nonynspHbie 6ubnnotekn rnybokoro obyyeHmns BCTPOEHbI Takme
ONTMMU3ATOPbI, KaK:

CyLwiecTtByeT MHOIo aJiIrOPMTMOB ONTUMM3ALUN, MOTOMY YTO ...

B oOKyMeHTauumn K Ka)xgomMy onTuMmnsaTopy NpuBoanTCS ...

dopmMyna B AOKYMEHTALUMN K ONTUMM3ATOPY onpenenseT ...

... — BAXXHbIA KOMMOHEHT apXUTEKTYPbl HEMPOHHbLIX CETEMN

PaboTa anropuTMa HauyMHaeTCsa € BbiIbopa HEKOTOPbIX CyYanHbIX
3Ha4YeHMn 0bonx BECOB N BbIYNCIEHUSA 3HAYEHUS ...

Bbl paboTaeTe pa3paboTHMKOM HEMPOHHbLIX CETEN U BaM MOCTYNUIN
3a4a4y: ONTUMU3MPOBATbL CKOPOCTb paboTbl HEKOTOPOW Moaenun. Bol
MpoOBeJsIN aHaIN3 1 BbISCHWU/IN, 4TO OCHOBHas npobnema - 6osnbluoe
KOJINYECTBO HEHY>XHbIX MapaMeTpoB B MoAenn. Kakme BapuaHThbl
onTuMmM3aumm Bbel MOXXeTe NpeaioXnTb?

YnopsapounTe cnepywowmne bubnnotekn ansa paboTbl C HeMpoceTaMm no
NoNyNnsApHOCTN B nopagke oT Hanbosnee NCcnosibdyemMblX 40 HauMeHee
NCMOb3yeMblX:

ConocTaBbTe MNOHATUSA U UX ONMNCAHUS:

MawwnHHoe obyyeHne B CpaBHEHUN C TPAAULNOHHBIMU MeTO4aMu
00paboTKN faHHbIX OCYLLLEeCTBAAETCSH ...

Fnybokoe obyyeHmne - 370 MeTof ...
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[Ons cpaBHEHMA KavyecTBa U CKOPOCTU paboTbl bubnnortek
ncnosb3lyeTca creayowmmn Habop AaHHbIX:

TpeHnpoBo4Has 4acTb Habopa aaHHbIX MNIST (6a3bl 4aHHbIX)
COAEPXKUT ... u306parkeHnn

TecTtoBada YacTb Habopa AaHHbIX MNIST (6a3bl 4aHHbIX) COAEPXUT ...
n3obpakeHnn

OueHunBaeT BpeMsa 0by4yeHUss HEMPOCETEBLIX MOAEIen TaKoOW Kputepun,
KakK:

Fnybokoe obyyeHue paccMaTpmBaeT MeTOAbl MOLESIMPOBAHUSA
BbICOKOYPOBHEBbLIX ... B JAaHHbIX C MOMOLLbIO MHOXEeCTBa
rnocnenoBaTesibHbIX HEJIMHENHbIX TpaHChopMaunin

Caffe peannsoBaHa C UCMNoOsb30BaHUEM A3blKa MPOrpaMMmMpPOBaHMUS ...

Bbl pa3pabaTbiBaeTe NPOEKT MO pacno3HaBaHUO N306pa>keHnin ¢
MOMOLLBIO HEMPOHHON ceTu. Bbl y)xe Bbibpann penmBopk ons paboThl
C HeMpoceTAMUN, N Tenepb BaM HY>KHO BblOpaTb NOAXOAALLYIO
6nbnnoTeky Ang BbINONHEHUS onepaunii Hag TeH3opaMu. Kakyto
bnbnmnoTeky ona paboTbl ¢ HenpoceTsaMun Bel 661 Bbibpann?
ConocTaBbTe MNOHATUSA U UX ONMNCAHUS:

YnopsagounTe cnepyowime atanbl 06paboTkm eCTeCTBEHHOro s3blka No
nopaaky:

OcHoBHas 3afa4va 06paboTKM eCTeCTBEHHOIO A3blKa - 3TO ...

KoMnbioTepaM TPYAHO MOHATb eCTECTBEHHbIN A3blK, MOTOMY 4TO ...

... IBNISeTCs caMon cnoxxHon npobnemon B o06paboTke eCcTeCTBEHHOIO
A3blKa

Korga KoMnbloTep BCTPeYaeT HOBOE CJI0BO, OH ...

... — OCHOBHa$ CJIOXKHOCTb CMHTAKCUYeCKOro aHaam3a aHr IMNCKOro
A3blKa C MOMOLLbIO KOMMblOTEPA

... O3HAYaeT peLueHne CsIoXXKHOW npobaemMbl B MalLIMHHOM 06y4YeHun

ObpaboTKa ... A3blka — 3TO pa3aen NHPOPMATUKM N NCKYCCTBEHHOIO
WHTEeNNeKTa, KOTOPbIA 3aHMMaeTCs B3aUMOAENCTBNEM MeX Oy
KOMMblOTEPAMU N YENOBEYECKNUMU S3bIKaMU
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NLP Bknto4YaeT B cebsa ncnosb3oBaHME HECKONIbKUX TEXHUK, TaKNX KaK
MalLUMHHOe oby4eHune, rnybokoe oby4yeHmne n cUCTeMbl, OCHOBAHHbLIE Ha

Bawa komMnaHua pa3pabaTbiBaeT nporpaMmmy obpaboTku
€CTEeCTBEHHOr0 A3blKa OJ19 aBTOMAaTUYECKOro KaTeropm3npoBaHuns
TEKCTOB MO UX HAaCTpPOeHuto. Bam nopy4YeHO NpoBepuTb, Kakasi U3 Tpex
npeanaraemMblx metoank obpaboTkm a3bika byaet Hanbonee
ahdekTBHON. Kakon meTon 06paboTKm eCTeCTBEHHOro A3blKa
Hanbonee shheKTUBEH N8 KaTeropnsaumm TEKCTOB MO HAaCTPOEHUIO?

® © {

YnopsgounTe cnegytowme waruv npu oby4eHnm pekKypeHTHOM
HENPOHHON CeTu:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

HelpoHHbIM CETAM NOMOraeT yYnuTbCs NPU3HAK MCMOJIb30BaHWS
rpafveHTa, NoJIyYMBLUMIA Ha3BaHMe ...

Ncye3zaowmin rpagueHT ong pekkypeHTHon HenpoHHon ceTu (RNN)
O3Ha4aer ...

PeKyppeHTHble HEMPOHHbIE CETU NO3BONAIOT N3yYaTb A0ITOCPOYHbIE
3aBMCMMOCTU TaKuMe, Kak:

Kakyto nHgopmauuto LSTM (ceTn 4onrom KpaTKOCPOYHON NaMATH) U
GRU (YnpaBnsaemsble pekyppeHTHble 610KK1) MoryT 0obaBuTb Uan
yOannTb B CKPbITOE COCTOSAHME ...

HoBas apxuTekTypa Aaa paboTbl C NocseoBaTesIbHOCTAMU -
Transformer 6a3npyeTcs Ha ...

BeKTOpr ... nobaBnsaTCA B 3MbeaanHrn Bcex cios npenyioxXeHuns

AyOono — 37O ... NOCN1e00BaTes/IbHOCTb

RNN (Recurrent neural) Bo3BpallaeT BbIXOA4HblE AaHHbIE N U3MEHEHHOe
... COCTOSIHNE

Bbl aBnsieTechb pa3paboTynkom n pabotaeTte Hag co3gaHUEM
PEKYPPEHTHbLIX HEMPOHHLIX CETEN A1 aHaIM3a TEKCTOBbLIX AaHHbIX.
Balwewn 3agaven angeTca onpenenmnTb, Kakasa N3 NpeasioXXeHHbIX
PEKKYPEHTHbIX HEMPOHHbLIX ceTen Hanbonee nogxoanT ANS aHaan3a
rnocsiegoBaTesIbHOCTEN CNOB B npeasioxxeHnn. Kakas 3
HU>XXenepeyncieHHbIX PEKKYPEHTHbLIX HEMPOHHbLIX CeTen Ny4lle BCero
noaxoaunTt ans paboTbl C NOoCNenoBaTEbHOCTAMMU C/I0B B
npennoXXeHnsax?

ONOIOIOAOMONORORCIONE

... N100aeTCHqd Ha BXOO CBEPTOYHbIM HeIZpOHHbIM ceTdam
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. Hago NoJNly4YNTb Ha BbIXOAE CBEPTOYHbIX HEMPOHHbIX CETEN

©0 £

. cnosib3oBaJiaCb B JaHHOM CJiy4ae

... IBNSI€TCA Harpagom B 3Ton urpe

Pe3ynbTaToM paboTbl CMCTEMBI, NCMOJb3YOWen 06yyYeHHYyto
HENPOHHYIO CETb, ABNAETCS TO, YTO CUCTEMA MOXET ...

TpGGOBaJ'IOCb ONa OOCTUXEHWNA 3TOro npopbiBa

ConocTaBbTe MOHATUA U NX ONMUCAHUS:

YnopsagoynTe cnegyowime warn npu ncrnonb3oBaHum aaroputma Policy
Gradients ons oby4eHusa mopenu:

AnropnTMbl 06y4YeHuns ... - ANA TaKUX aIFTOPUTMOB HE HY>XHO cobupaTb
6a3bl OaHHbIX

... — BUPTYasibHbI MUP, B KOTOPOM CyLLEeCTBYeT Hall AreHT n CBOUMMU
LENCTBUSMU MOXKET MEHSTb €ro COCTOAHME

Bbl pa3spabaTbiBaeTe anropuTtm An4 ynpassaeHnUs poboToM-MnblsiecocoM B
noMelweHnn. Llenb anroputMa - MakCMMasibHO 3hdekTuBHO ybnpaTb
nomMmelleHne, nsberas CTONKHOBEHUIN CO CTEHaMN N NpeaMeTaMu.
BbibepeTe nogxogawmm meton obydeHns ¢ nogkpenneHmem ans
TPEeHNPOBKK poboTa.

[0}
(0]

YnopsigoyunTe cnepytolime 3Tanbl NpoLecca MallnHHOro obyyeHums no
BPeMeHHOW NocnenoBaTeIbHOCTU:

YnopsgounTe cnegytowime TUnbl HEMPOHHbBIX CETEN MO KONNYeCTBY
cnoes (0T HaMMeHbLero K HanbonbLlemy):

... ABNSAIOTCHA KOPPENAUNOHHBIMN NapaMeTpnyYecKnMm Metogamum
ConocTaBbTe NOHATUSA U UX ONUCAHUA:

ConocTaBbTe NOHATUSA U UX ONUCAHUSA:

MepuenTpoH npunaoyman ...

... - 3TO NOHATNE BMNepBble NCIMO0JZIb30BaHO B NnepuenTpoHe

B ... rony 6bin1a ocHoBaHa nabopaTopusa NCKYCCTBEHHOIO MHTENIEKTaA
Macca4yyceTckoro TexHonorn4eckoro MHCTuUTyTa
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B 1978 rogy Ayrnac JIeHHOH co34as caMooby4aloLyoca CUCTEMY ...
B ... roay KapHern Mannown co3gaet 6ecnnaoTHbIN aBTOMOOUIIb C
NCNOJ/Ib30BaHNEM HENPOHHbLIX CETEN

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

PacnonoxuTe cnegytowmne QyHKLUNN aKTUBALUN HENPOHOB MO
BO3paCTaHUNIO HEJIMHENHOCTU:

YnopspounTe cienylowme apxXmTekTypbl HEMPOHHbLIX CETEN No
BO3PaCTaHUIO CJIOXKHOCTU:

HelpoHHbIe ceTn yCTYNUanM MecTo APYrMM airopuTMam MallNHHOIO
oby4yeHuns, NOTOMY YTO ...
NHTepec K HEMPOHHbBIM CeTSIM BO30OHOBMIICS B ...roAbl

HelpoHHbIE CETU KPUTUYHBI K ...

HenpoHHblE CETU ... HA MaJZlIeHbKOM 0bbeMe faHHbIX

HenpoHHbIE CETU - OANH N3 CaMbIX TAXKENIOBECHbIX ... MALUMHHOIO
obyyeHuns

OYHKUMSA ... 3TO - MaTeMaTn4yeckasa PyHKLNSA, KOTopasa onpenenseTt
BbIXOJ HEMPOHA Ha OCHOBE CYyMMbl B3BELUEHHbIX BXOAHbIX CUrHa10B
YnopsagoynTe cnefyolme KOMMOHEHTbl OT CaMOro BXoZa A0 BbIXo4a:
YnopsgounTe cnegytowime 3tanbl 06paboTKnM faHHbIX B CBEPTOYHOMN
HEeNPOHHON CeTn OT Havasla 4O KoHUa:

ConocTaBbTe NOHATUA U UX ONMUNCAHUSA:

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

CBepTOYHble HEMPOHHbIE CETU KTaCCUPULIMPYIOT ...

HenpoHHblE CETU OT/INYAKOTCS OT APYrUX arOPUTMOB MALLVMHHOIO
oby4eHnsa TeM, 4TO OHMU ...

HenpoHHas ceTb genaet ownbky crnenytowero Tmna Ha n3obpakeHuu
C AAJIMAaTUHOM M BULLIHE:
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HenpoHHas ceTb 4oNyCcTUMO owmnbaeTcsa Ha nsobpakeHunu ¢
AANMAaTUHOM U BULLHEN, MOTOMY 4TO ...

dunbTp ... - 3TO MaTpuULLa BECOB, UCMOJIb3yeMas B CBEPTOYHbIX CJI0SAX
HENPOHHOW CeTN ANA BblAeNeHNS onpenesieHHbIX NPU3HaKoB BO
BXOOHbIX OaHHbIX

... CBEPTKM - 3TO OCHOBHOW CTpOUTENbHbIN 6/10K CBEPTOYHOM
HEWPOHHON CeTU, MPUMEHSAIWNNA PUIbTPbl CBEPTKN K BXOLHbLIM
OAHHbBIM C Lesbio BblAesIeHNA NPU3HaKoB

Pacnonoxute cneaytouwime pyHKLNN aKTUBALMK B MOpagKe nx
NMPUMEHEeHNsS B HEMPOHHOW CeTu:

YnopsipounTe cnenylowmne Metoabl peryaspusaumm HempoceTen no
BJINAHNIO Ha MOLESb:
ConocTaBbTe MOHATUA U X ONUCAHNSA:

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

CTaHOapPTHbIN afifOPMTM rPafMNEHTHOr0 CNyCckKa CBs3aH C KPMBOW ...

PaboTa CTaHAapPTHOro aAropuTMa rpagneHTHOro crnycka
pacCMaTPMBAETCS Ha TakoM Tune n3obparkeHus, Kak:

CnocoboM, KOTOPbIM MOXXHO YJIYYLINTb aIfOPUTM rpafneHTHOro
Cnycka SIBNAETCS TaKoW, Kak:

CToxacTnyeckKuin rpagmeHTHbIN CMyCK - 3TO ...

Mocne Ka)Kaon ... BecoBble 3Ha4YeHnsa byayT obHOBAATHLCSA

— 3TO0 NPOTSHKEHHAS y3Kas A0JIMHA, UMetoLas KPYTOW YKJIOH B O4HOM
HanpaBAEeHUN U NNABHbIN YKOH B APYroM

OTcopTupynTe cnenytowme bnbnnotekn ona paboTel C HeMpoceTaIMHU
Mo nognep>XMBaeMbiM si3blkaM MPOorpaMMmnMpPoBaHnNs B andaBUTHOM
nopsagke:

Pacnonoxute cnegytowne 6ubnmnotekn onsa paboTbl C HENPOCETAMM B
nopsaake nx BO3HMKHOBEHUA (OT camon cTapon Ao Hanbonee HOBOW):

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

ConocTaBbTe MOHATUA U NX ONUCAHUSA:
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Bpemsa knaccngpukaumm ogHoOro nsobpakeHus oueHnBaeT Takomn
KPUTEpPUN, Kak:

YnobcTBO ncnonb3oBaHMa 6UbNOTEKM oLeHUBaeT TakKon KpUTepun,
KaK:

TMBKOCTb HAaCTPOWKM CBA3EN MeX Ay CNI0SAMU OLLeHMBAET TaKoW
KpUTEpPUN, Kak:

Hannyne peanmsaunm TMNoBbIX MeTOA0B rnybokoro obyyeHuns
OLLeHVBAEeT TaKOW KpUTepun, Kak:
Caffe ncnonbsyet 6ubnmoTeky ...

B bubnunoteke Caffe Tononorna HenpoceTen, UCXxoaHbie AaHHbIE U
cnocob obyyeHns 3a4at0TCA C MOMOLLbIO KOHPUIYPaLMOHHbIX halnioB B
opmarTe ...

OIORORORORE),

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

YnopsapodnTe cnepyrowme TUMbl aHasim3a TekKCcTa no Bo3pacTaHuIo
CNOXXHOCTMW:

YnopsagounTe cnepyoowmne metoabl 06paboTKM eCTeCTBEHHOI0 A3blKa
Mo cTeneHn pacnpocTpaHeHHOCTN NCMNOoJIb30BaHUA:
B HenponnHrencTnyeckom nporpammupoBsaHum (NLP) nponcxogut ...

Ana noHMMaHns ocobeHHOCTEN aHIIMNCKOro A3blka KOMMbIOTEP
HeobXoAMMO HaYy4YUThb ...

Pacno3HaBaHMne nMmeHoBaHHbIX 06bekToB (NER) B paMmKkax
HENPOJZIMHIBUCTNYECKOIrO NPOrpaMMmnMpoBaHns - 3To npouecc ...

NMoMeTKa YacTblo PeYn B paMKax HENPOJSIMHIBUCTUYECKOrO
NnporpaMMmMpPoOBaHMs - 3TO Npouecc ...

CucTeMbl HEMPOJIMHIBUCTUYECKOrO0 NPOrpaMMMpPOBaHNA NMEIOT ...
NMOHUMaHNE KOHTEKCTa

CucTeMbl HEMPOJIMHIBUCTNYECKOrO NPOrpaMMMpoBaHnNs B
3HAYNTENIbHOWM CTEMNEHN NoNaratoTCs Ha ... Pecypchl

Pacnonoxxunte crnegyoline Tunbl PeKKYPeHTHbIX HENPOHHbIX CeTel no
ybbIBaHWIO KONMYECTBa 06paTHbLIX CBSA3EN:
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YnopsagodnTe cneaytowme npumepsl 3agad no pabote ¢
nocsefoBaTeNbHOCTSAMN B Nnopsake Hanbonee noaxoaawmx ong
PEKKYPEHTHbLIX HEMPOHHbIX CETEN:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:
ConocTaBbTe MOHATUA U NX ONMUCAHWNSA:

Co cnoBaMu «I» N «am» B OHOC/IONHOWN CeTU NMPOUCXOANT cledyloLlee:

Co cnoBamu «I» n «stupid» B 04HOCNONHOW CETN NMPONUCXOANT
chepymoulee:

Mocne cnoXxeHus «ocnabneHHbIX» BEKTOPOB BCeX CJIOB MpennoxXeHnmA
Mnoay4aloTCAd TaKne BbIXOAHbIE BEKTOPA, KakK:

... MOBTOPSETCH NpoLecc ¢ opyrumMmm Becamu

Ha Bbixo4e nocsie KOHKaTeHaunn BEKTOPOB NoJsiyyaeTcs ...
KpaTkoBpeMeHHas naMaTb Bbi3BaHa NevyasibHO N3BeCTHOM npobaemon
... FpagneHTa

[0 NpMeHeHnsa HEMPOHHbIX CETEN B 3TOW 3a4aye nogn ...

B ncnonb3oBaBLIENCSA apXUTEKTYpPe HENPOHHOW CETN yaanoCh
obbIrpaTh ...

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

Ynopsago4dunTe cneaytowme warm B anroputMme Policy Gradients B
nopsiAKe UxX BbINOJIHEHUS:

YnopsagounTe cneaytouwme warm B obydyeHun monenm Policy Gradients B
nopsiike nx BbIMNOJIHEHUS:

... = 3TO aJIFOPUTM, KOTOPbLIN YMEET aHaNM3NPOBaTb COCTOSAHNE Cpeabl U
coBepllaTb B HEW KaKue-TO AeNCcTBus

Ha 3 heKTUBHOCTb U CKOPOCTb 0by4yeHns AreHTa oKa3blBaeT
cnefyroullee nsMeHeHve rnapamMeTpos cpenbl:

Habop CTaTUCTUKN XO40B 3aHUMAET C/IeAyIoLLY0 YacTb paboThl
anropuTMa no obyyeHuto AreHTa:

@OOOLHROOGOEO®OO® ®O®O®O®
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... — 3TO MeTop oby4eHUs, KOTOpPbIN Bbl1 NCMOSIb30BaH A1 0byyeHuns
AreHTa

@ Balla KoMnaHWa pa3pabaTbiBaeT CUCTEMY Pacno3HaBaHNA
PYKOMUCHOro TeKCTa C NOMOLLbIO HENPOHHbLIX CeTEeN. Bbl nony4mnnn
HOBbI HAabOp AaHHbIX, KOTOPLIN COAEPXUT N306parkeHnsa PyKOMMUCHbIX
undp (ot 0 oo 9) HanMcaHHbLIX pa3HbIMK NoAbMU. Balwa 3agava -
00y4nTb HENPOCETb pacrno3HaBaTb 3TU LMGPbI C MaKCUMaibHOWN
TOYHOCTbI0. KaKylo apXnTeKTypy HEMPOHHON ceTun Bbl BbibepeTe ons
peweHnsa gaHHOM 3aga4n?

Bbl pa3pabaTbiBaeTe MoAeNlb HENPOHHOW CEeTU A8 Knaccudmnkaumm
n3obpakeHnn Ha ABa Knacca: cobaku n Kowkn. Bam gaHbl 10000
n3obpaxenHmn cobak n 10000 nzobparkeHnin kKowwek gns obyyeHmns
Moaenu. Bbl pellaeTe NCNonb3oBaTb CBEPTOYHYIO HENPOHHYIO CETb A1
3TON 3a4a4n. Kakmne npemmyLlecTBa CBEPTOYHbLIX HEMPOHHbLIX CETEeNn
AenatT nx xopowmnm BbibopoM A1 3afaydun Kiaccugmkaymm
n3obpa>keHnin?

@ Bbl asBnsieTecb pa3paboT4MKOM KOMMNaAHUN, KOTOpas 3aHMMaeTCs
pa3paboTKon pekomMeHaaTesIbHON CUCTEMbI 0151 OHJIANH-Maras3nHa.
3aKa34yuK NpoCcuT BacC YNYyYLINTb TEKYLLYIO CUCTEMY, 4TOObI OHa CTana
bonee To4YHOM B MpeanaraemMblx pekomeHaaumnax. Kakon noaxon Bebl
BblbepeTe o4 3TON 3a4a4mn?

@ Bbl pa3pabaTbiBaeTe HEMPOHHYIO CETb A KNacCnurKaymm
n3obpaxeHnn c nomouwibto 6ubnnotekn TensorFlow. Bam Heobxoamnmo
BbIOpaTb (PYyHKUUNIO aKTUBALMN AN CKPbITbIX CZI0EB HEVPOHHON CETW.
Kakyto yHKLMIO akTuBaLmMmn Bel BbibepeTe 1 noyemy?

@ Bbl paboTaeTe B KOMNaHuu rno pa3paboTke nporpamMMHOro

obecnevyeHunsa onsa pacnosHaBaHusa nsobpakeHni. Bawen 3apadven
ABNSAETCA BblOpaTb NOAXOAALLYIO MOAESIb HENPOHHOW CeTU AN
Knaccugukauum nobpaxkeHnin. Bam npefocTaBneHbl crepyooLine
BapuaHTbl Mogenen: PekyppeHTHasa HenpoHHasa ceTb (RNN)
CeepTo4Hasa HenpoHHasa ceTb (CNN) FeHepaTUBHO-COCTSA3aTeIbHAA
HenpoHHasa ceTb (GAN) Kakyto Mmoaesnib HEMPOHHOW ceTu Bl BbibepeTe?

Bbl paboTaeTe B KOMMaHuK, cneynannsmpyrolencs Ha paspaboTtke
CUCTEMbI pacrno3HaBaHMsa 06BbEKTOB Ha N306pa>keHnaxX C MOMOLLbIO
CBEPTO4YHbIX HEMPOHHbIX ceTenBam npenocTtasneH Habop
n3obpakeHnn, Ha KOTOPbIX N300pa>kKeHbl XXNUBOTHbIE. BaM HY>XHO
HaCTPOUTb CBEPTOYHYIO HEMPOHHYIO CETb ANS Knaccnpukaumm
n3obpakeHnn Ha creaytouwme Kateropmmn: cobakm, KOWKM U NTULbI.
BbibepeTe BepHbIN OTBET Cpeaun TpeX BapnaHTOB.

CaMblih BbICTPbIN crocob cBA3M — MecceHaXep (KJIMKHM MO MKOHKE, N AnaNior OTKPOeTCs)

&) WhatsApp Telegram @ Max Help@disynergy.ru | +7 (924) 305-23-08


https://api.whatsapp.com/send/?phone=79243052308&text=%D0%97%D0%B4%D1%80%D0%B0%D0%B2%D1%81%D1%82%D0%B2%D1%83%D0%B9%D1%82%D0%B5,%20%D0%BC%D0%BD%D0%B5%20%D0%BD%D1%83%D0%B6%D0%BD%D0%B0%20%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%20%D0%B2%20%D1%81%D0%B4%D0%B0%D1%87%D0%B5%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD.&type=phone_number&app_absent=0
https://t.me/Disynergy_ru
https://max.ru/u/f9LHodD0cOKvRxV2-1IhhIWvflRkHni-zZ0SbO2rkJ9p1rOGw79EW_VK3dM

@ Disynergy.ru - Coa4da TecTtoB 6e3 npegonnaThl

Bbl aBnaeTech pa3paboTy4NKOM HEMPOHHON CETU ON1s pacno3HaBaHUA
n3obpa>keHnin. Bawa HeMpoHHas ceTb UMeeT C/INLLIKOM BbICOKYHO
BbIYUC/INTENIbHYIO CJIOXKHOCTb 1 TpebyeT MHOro pecypcoB Ans
oby4eHusa n paboTbl. Kakyto onTumMmnsaumnio Bel MoxxeTe npennoxXuTb
015 YNydLlweHNa Nponu3BoANTEeNIbHOCTU HenpoceTn?

Bbl pa3pabaTbiBaeTe HEMPOHHYIO CeTb AN KNacCuukKaynm
n3obpa>keHun. BaM HY>XHO yNyyLLInNTb €e NMPon3BOANTENIbHOCTb, YTOObI
COKpaTUTb BpeMs 00y4eHNsa N NOBbICUTb TOYHOCTb NpeAcKa3aHun.
Kakon 13 cnenyowmx noaxonos Hanbosiee BeposaTHO NpuBeeT K
onTUMM3aLUMKN HenpoceTn?

Bbl pa3spabaTbiBaeTe NPOEKT, CBA3aHHbIN C 06paboTKOM N aHaNM3oM
bonbLioro o6bema AaHHbIX C UCMOSb30BaHUEM HenpoceTen. ns 3Toro
BaM Heobxoaunmo BbibpaTb noaxogsauwyto 6ubnmoteky ansa paboTbl C
HenpoceTaMu. Kakyto bnbnnorteky Bol byaeTe ncnonb3oBaTtb?

Bbl paboTaeTe B aHa/IMTUYECKON KOMMaHUN U BaM MOPYYEHO
pa3paboTaTb MoOeNb HENPOCETU NS KNaccupukaunm nobpakeHmn
Ha OBa Knacca: Kowku n cobaku. BeibepeTe nogxonsauwyto 6ubnmoteky
onsa paboTbl C HEMPOHHBIMU CETAMMN.

® O

Bawen 3afayen aBnseTca HanncaHme nporpamMmel, Kotopasa byaet
onpenenaTb TOHaNILHOCTb TekcTa. Ona 3Toro sBaMm Heobxognumo
peannsoBaTb PyHKUMIO determine_sentiment(text: str) -> str, koTopas
byneT NpuHMMaTb Ha BXO4 TEKCT M BO3BPpaLLAaTb OAHO U3 Cnefyoumnx
3HaYeHun: «positive» - ecnim TEKCT MMeeT NMO3UTUBHYIO TOHAJIbHOCTb.
«negative» - ecnm TeKCT UMeeT HEeraTUBHYIO TOHaJIbHOCTb. «neutral» -
eCJIN TeKCT He UMeeT SABHO Bblpa>XeHHOW 3MOLMOHaIbHON OKPACKWU.
OnpepenuTe TOHaNbHOCTb TEKCTa A1 HAaNMUCaHMUSA NPOrpaMMbil.

Bawa komnaHuna pa3spaboTana HOBbIN anropuTM 0bpaboTkn
€CTeCTBEHHOr o0 fA3blKa 4J19 aBTOMAaTUYeCKOW KNacCnpukaumm TeKCTOB.
OnHako nepep 3arnyckoM Ha npodaklieH, Heobxoanmo NnpoBecTun
TeCcTUpOoBaHME CUCTEMbI 0N NPOBEPKU ee 3PPEKTUBHOCTUN. KaKnm
00pa3oM MOXKHO OLLEeHUTb TOYHOCTb KJlacCUpuKaumum cNcTeMsl
06paboTKN ecTeCTBEHHOI O A3blKa?

®

Bbl paboTaeTe Haf NMPOEKTOM MO aHa/N3y TOHa/IbHOCTU TEKCTOBbIX
OT3bIBOB. BbibepeTe noaxonsauyto moaesnb ona paboThbl C
MnocnenoBaTe/IbHOCTSAMU N NPUMUNTE PELLEHME MO UCMNO0JIb30BaHMUIO
PEKKYPEHTHON HEMPOHHOWN CEeTW.
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Bbl ABNS€TECh NHXXEHEPOM B KOMaHIe Mo pa3paboTke UCKYCCTBEHHOrO

MHTennekTa. BaM nopy4nnm co3fatb PEKKYPEHTHYIO HEMPOHHYIO CETb,
CNOCOOHYI0 reHepupoBaTb TEKCT Ha OCHOBE MocsieoBaTeIbHOCTEN
cn0B. [Ina TeCTUpoBaHMS Ballen MoLenn, BaM HY>XHO NpuaymMaThb
CUTyauWOHHOe 3afaHne. Bam gaH Habop AaHHbIX, COCTOALLMA N3
rnocsiegoBaTesIbHOCTEN CNOB, ONUChIBAOLWNX NMpa3gHNYHOe
HacTpoeHune. Oby4ynTe peKKYPEHTHYIO HEMPOHHYIO CETb Ha 3TOM
Habope AaHHbIX, 4TOObI OHa MOrja reHepupoBaTb HOBblE (hpa3bl,
rnoaobHble onMcaHuo Npa3aHNYHOrO HAaCTPOEHUS.

Bbl ABNsieTECH TPEHEPOM CMOPTUBHON KOMaHAbl U XOTUTE HAaYy4YNTb

CBOIO KOMaHAYy MCNONHATL onpeaeneHHyo KoMbnHaumntio aBn>xeHunin. Bol
peLnIn NCrnosb3oBaTb MeToa 0byyeHns C NnoaKpensieHnem, 4yTobeol
MaKCMMN3NPOBaTb pe3dysibTaTbl. BaM n3BeCcTHO, 4TO TPEHNPOBOYHbIN
npouecc byneT cocToATb U3 Tpex 3TanoB: 06bsACHEHE KOMBHaL MK
OBV>XEHUNI, 0EMOHCTPaLUNSA N NCTMOJIHEHNE Ka)XAbIM YJIEHOM KOMaHAbl, a
nocne Ka>kaow nonbiTKN KOMaHAa 6yaeT noaydaTb NONOXKUTENIbHOE
nnn oTpuuaTenbHoe NnoaKpenseHne B 3aBUCMMOCTU OT TOrO,
HaCKOJIbKO 6/1M3K0 OHWM BbINONHUAN KOMBUHauuto. Kakoe
nogkpenseHne (BoHarpa>kgeHme nam wrpad) cnegyeTt UCnosb3oBaTb
rnocaie Ka>XAon NonbITKN BbIMOJIHEHNA KOMOMHaLMWN OBNXKEHNIA?

BoobpakanTe, 4TO Bbl pa3pabaTbiBaeTe a/ropuTM yrpaBieHUs

aBTOHOMHbIM PpO60OTOM, KOTOPbIN AOIXKEH AOCTAaBUTb MOCbLIJIKY OT TOYKMW
A 0o To4kun B B 3gaHun. PoboT foskeH achdpeKTUBHO HanTK
KpaTHyanwmnim nyTb, MUHYS MPENSTCTBUA N OCYLLECTBUB AOCTABKY B
MWUHMUMasbHOe BpeMs. Pa3paboTanTe anropnuTm ynpaBaeHmns poboTom

@ YnopspgounTe cnegytowme 3Tanbl Npouecca MalnHHOro obyyeHums no

BpeMeHHOIZ nocsiegoBaTe/IbHOCTU:

@ YnopsgounTe cnegyowimne TUnbl HEMPOHHbBIX CETEN MO KOJIMYECTBY

csioeB (OT HaMMeHbLero K Hanbonbwemy):

... IBNISIIOTCSH KOPPENALNOHHBbIMM NapaMeTPUYeCKMMn MeTogamm

ConocTaBbTe MOHATUA U NX ONMUCAHUS:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

MepuenTpoH Npugyman ...

... —OTO NOHATMNE BrnepsBble NCIMOJIb30BaHO B NnepuenTpoHe

@ B ... roay 6bis1a ocHoBaHa nabopaTopus UCKYCCTBEHHOIO MHTENJIEKTa

Macca4dyceTckoro TexHosorn4eckoro MIHCTUTyTa
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B 1978 rogy Ayrnac JIeHHOH co34as caMooby4aloLyoca CUCTEMY ...
B ... roay KapHern Mannown co3gaet 6ecnnaoTHbIN aBTOMOOUIIb C
NCNOJ/Ib30BaHNEM HENPOHHbLIX CETEN

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

PacnonoxuTe cnegytowmne QyHKLUNN aKTUBALUN HENPOHOB MO
BO3paCTaHUNIO HEJIMHENHOCTU:

YnopspounTe cienylowme apxXmTekTypbl HEMPOHHbLIX CETEN No
BO3PaCTaHUIO CJIOXKHOCTU:

HelpoHHbIe ceTn yCTYNUanM MecTo APYrMM airopuTMam MallNHHOIO
oby4yeHuns, NOTOMY YTO ...
NHTepec K HEMPOHHbBIM CeTSIM BO30OHOBMIICS B ...roAbl

HelpoHHbIE CETU KPUTUYHBI K ...

HenpoHHblE CETU ... HA MaJZlIeHbKOM 0bbeMe faHHbIX

HenpoHHbIE CETU - OANH N3 CaMbIX TAXKENIOBECHbIX ... MALUMHHOIO
obyyeHuns

OYHKUMSA ... 3TO - MaTeMaTn4yeckasa PyHKLNSA, KOTopasa onpenenseTt
BbIXOJ HEMPOHA Ha OCHOBE CYyMMbl B3BELUEHHbIX BXOAHbIX CUrHa10B
YnopsagoynTe cnefyolme KOMMOHEHTbl OT CaMOro BXoZa A0 BbIXo4a:
YnopsgounTe cnegytowime 3tanbl 06paboTKnM faHHbIX B CBEPTOYHOMN
HEeNPOHHON CeTn OT Havasla 4O KoHUa:

ConocTaBbTe NOHATUA U UX ONMUNCAHUSA:

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

CBepTOYHble HEMPOHHbIE CETU KTaCCUPULIMPYIOT ...

HenpoHHblE CETU OT/INYAKOTCS OT APYrUX arOPUTMOB MALLVMHHOIO
oby4eHnsa TeM, 4TO OHMU ...

HenpoHHas ceTb genaet ownbky crnenytowero Tmna Ha n3obpakeHuu
C AAJIMAaTUHOM M BULLIHE:
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HenpoHHas ceTb 4oNyCcTUMO owmnbaeTcsa Ha nsobpakeHunu ¢
AANMAaTUHOM U BULLHEN, MOTOMY 4TO ...

dunbTp ... - 3TO MaTpuULLa BECOB, UCMOJIb3yeMas B CBEPTOYHbIX CJI0SAX
HENPOHHOW CeTN ANA BblAeNeHNS onpenesieHHbIX NPU3HaKoB BO
BXOOHbIX OaHHbIX

... CBEPTKM - 3TO OCHOBHOW CTpOUTENbHbIN 6/10K CBEPTOYHOM
HEWPOHHON CeTU, MPUMEHSAIWNNA PUIbTPbl CBEPTKN K BXOLHbLIM
OAHHbBIM C Lesbio BblAesIeHNA NPU3HaKoB

Pacnonoxute cneaytouwime pyHKLNN aKTUBALMK B MOpagKe nx
NMPUMEHEeHNsS B HEMPOHHOW CeTu:

YnopsipounTe cnenylowmne Metoabl peryaspusaumm HempoceTen no
BJINAHNIO Ha MOLESb:
ConocTaBbTe MOHATUA U X ONUCAHNSA:

ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

CTaHOapPTHbIN afifOPMTM rPafMNEHTHOr0 CNyCckKa CBs3aH C KPMBOW ...

PaboTa CTaHAapPTHOro aAropuTMa rpagneHTHOro crnycka
pacCMaTPMBAETCS Ha TakoM Tune n3obparkeHus, Kak:

CnocoboM, KOTOPbIM MOXXHO YJIYYLINTb aIfOPUTM rpafneHTHOro
Cnycka SIBNAETCS TaKoW, Kak:

CToxacTnyeckKuin rpagmeHTHbIN CMyCK - 3TO ...

Mocne Ka)Kaon ... BecoBble 3Ha4YeHnsa byayT obHOBAATHLCSA

— 3TO0 NPOTSHKEHHAS y3Kas A0JIMHA, UMetoLas KPYTOW YKJIOH B O4HOM
HanpaBAEeHUN U NNABHbIN YKOH B APYroM

OTcopTupynTe cnenytowme bnbnnotekn ona paboTel C HeMpoceTaIMHU
Mo nognep>XMBaeMbiM si3blkaM MPOorpaMMmnMpPoBaHnNs B andaBUTHOM
nopsagke:

Pacnonoxute cnegytowne 6ubnmnotekn onsa paboTbl C HENPOCETAMM B
nopsaake nx BO3HMKHOBEHUA (OT camon cTapon Ao Hanbonee HOBOW):

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

ConocTaBbTe MOHATUA U NX ONUCAHUSA:
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Bpemsa knaccngpukaumm ogHoOro nsobpakeHus oueHnBaeT Takomn
KPUTEpPUN, Kak:

YnobcTBO ncnonb3oBaHMa 6UbNOTEKM oLeHUBaeT TakKon KpUTepun,
KaK:

TMBKOCTb HAaCTPOWKM CBA3EN MeX Ay CNI0SAMU OLLeHMBAET TaKoW
KpUTEpPUN, Kak:

Hannyne peanmsaunm TMNoBbIX MeTOA0B rnybokoro obyyeHuns
OLLeHVBAEeT TaKOW KpUTepun, Kak:
Caffe ncnonbsyet 6ubnmoTeky ...

B bubnunoteke Caffe Tononorna HenpoceTen, UCXxoaHbie AaHHbIE U
cnocob obyyeHns 3a4at0TCA C MOMOLLbIO KOHPUIYPaLMOHHbIX halnioB B
opmarTe ...

OIORORORORE),

PacnonoxuTe cnegytowine TUMbl PeKKYPEHTHbIX HEVPOHHbLIX ceTeun Mo
yObIBaHUIO KoNIM4ecTBa 0bpaTHbLIX CBA3EN:

YnopsagoynTe cregyoline npuMepsl 3aaa4d no pabore ¢
nocnenoBaTesIbHOCTAMM B rMopsiake Hanbonee Nnoaxonawmx asis
PEKKYPEHTHbIX HEMPOHHbLIX CETEeN:

® ®

ConocTaBbTe MOHATUA U NX ONMUCAHUSA:
ConocTaBbTe MNOHATUA N NX ONMUCAHUNS:

Co cnoBaMu «l» n «am» B 0JIHOCJIONHOW CETU NPOUCXOAUT cnenywlLiee:

Co cnoBamMu «I» n «stupid» B 04HOCNIONHOW CETU NPOUCXOAUT
chepyoulee:

Mocne cnoxxeHnsa «ocnabneHHbIx» BEKTOPOB BCeX CJI0OB rnpenjioxxeHm4d
MnoNy4aloTCAd TaKUE BbIXOAHbIE BEKTOPA, KakK:

... MOBTOPAETCA npouecc C gpyrmMmm seCamMu

Ha BbIxo4e nocsie KoOHKaTeHaun BEKTOPOB MoJsiy4aeTcs ...
KpaTKkoBpeMeHHas naMaTb Bbl3BaHa NevyasibHO U3BeCTHOM npobnemon
... FpaAneHTa

[o NnpyuMeHeHNss HEMPOHHbIX CeTeN B 3TOM 3aja4ye Nian ...

B ncnonb3oBaBLUENCA apXUTEKTYpe HEMPOHHOW CeTU yaanochb
obbIrpaTh ...
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ConocTaBbTe MOHATUA U NX ONMUCAHUSA:

ConocTaBbTe MOHATUA U NX ONMUCAHUS:

YnopspounTe cnegytowme warm B anropmutMe Policy Gradients B
nopagke ux BbIMOJIHEHUS:

YnopsagounTe cnegytowmne warun B obyvyeHmn mogenn Policy Gradients B
nopagke nx BbIMOJIHEHUS:

... = 3TO a/iIrOPUTM, KOTOPbIA YMEET aHa/IM3NPOBaTb COCTOSAHUE Cpelbl U
coBepllaTb B Hell Kakne-To AenCTBUS

Ha 3 peKTUBHOCTb U CKOPOCTb 0b6y4yeHns AreHTa oKa3blBaeT
cnepyouiee nsMeHeHne napamMeTpoB cpenbl:

Habop cTaTUCTMKM XO0O0B 3aHUMAET cneaytouyto 4yacTb paboThbl
anropmtMa no oby4yeHuto AreHTa:

... - 3To MeToA 0by4yeHuns, KOTopbIN BblN NCMOSb30BaH ANs obyyeHns
AreHTa

YnopsgounTe cnegytowime warm npu odby4eHnm pekKypeHTHOM
HENPOHHON CeTu:
ConocTaBbTe MOHATUA U UX ONUCaHUA:

HelpoHHbLIM CeTsIM MoMoraeT Y4YNUTbCS NPU3HaK MCMNOJIb30BaHMSA
rpafneHTa, MosyyYmBLUMIA Ha3BaHMe ...

Ncyesaowmn rpagueHT onsa pekkypeHTHoW HenpoHHon ceTu (RNN)
O3HavaerT ...

PekyppeHTHble HENPOHHbIE CETU NO3BONAT N3Yy4aTb A0JITOCPOYHbIE
3aBUCMMOCTU TakKue, Kak:

Kakyto nHgpopmauuto LSTM (ceTn 4oNrom KpaTKOCPOYHON NaMATH) U
GRU (YnpaBnsemble pekyppeHTHble 6/10kK1) MoryT gobaBntb Uan
yOananTb B CKPbITOE COCTOSAHME ...

HoBasi apxutekTypa ana paboTbl C NocsenoBaTeIbHOCTAMM -
Transformer 6a3npyeTcs Ha ...

BekTopsbl ... nobasnsawTca B ambeaanHrn Bcex CnoBs npeanoxXeHnms

AyOono — 3TO ... nocnenoBaTeslbHOCTb

RNN (Recurrent neural) Bo3BpallaeT BbIXOAHbIE AAaHHbIE N N3MEHEHHOEe
... COCTOAIHME
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Bbl aBnaeTechb pa3paboTymkom n pabotaeTe Hag co3naHMEM
PEKYPPEHTHbIX HEMPOHHbIX CeTen AN aHanM3a TEKCTOBbIX AaHHbIX.
Bawen 3afaven angeTcs onpenennTb, Kakas U3 npeasioXeHHbIX
PEKKYPEHTHbIX HEMPOHHbIX ceTel Hanbonee NoaxoouT AN aHaNM3a
rnocnenoBaTesibHOCTEN CNOB B NpeasioXeHnn. Kakas 3
HUXXernepeyncieHHbIX PeKKYPEeHTHbIX HEMPOHHbIX CeTeln y4ylle BCero
noaxoouTt ans paboTel € nocnenoBaTesIbHOCTAMU C/1I0B B
npennoXXeHnsax?

® £

... M0 @eTCs Ha BXOJZ CBEPTOYHbIM HEMPOHHbLIM CETAM
... HA[0 NOJTYYNTb Ha BbIXO[Ee CBEPTOYHbIX HENPOHHbIX CETEN
... UCMONIb30Basacb B JAHHOM CJlyyae

... IBNSI€TCA Harpagom B 3Ton urpe

Pe3ynbTaToM paboTbl CMCTEMBI, NCMOJb3YOWen 06yyYeHHYto
HENPOHHYIO CETb, ABNAETCS TO, YTO CUCTEMA MOXET ...

TpGGOBaJ'IOCb ONa OOCTUNXXEHWNA 3TOro npopbiBa

ConocTaBbTe MOHATUA U NX ONMUCAHUS:

YnopsagoynTe cnegyowime warn npu ncrnosb3oBaHum anropuTtma Policy
Gradients onsa oby4eHusa mopenu:

AnropnTMbl 06y4YeHuNs ... - ANA TaKUX aIFTOPUTMOB HE HY>XHO cobupaTb
6a3bl OaHHbIX

... — BUPTYasibHbI MUP, B KOTOPOM CyLLEeCTBYeT Hall AreHT n CBOUMMU
LENCTBUSIMU MOXKET MEHSTb €ro COCTOAHME

Bbl pa3spabaTbiBaeTe anropuTm An4 ynpassaeHuUsa poboToM-MnblsiecoCcoM B
nomMelweHnn. Llenb anroputMa - MakCMMaibHO 3hdhekTUBHO ybunpaTb
rnomMelleHne, nsberas CTONKHOBEHMUIN CO CTEHaMN N NpeaMeTaMu.
BbibepeTe nogxogawmm meton oby4eHns ¢ nogkpenaeHmem ans
TPEeHNpPoBKK poboTa.

OOOOOO®OO®

Bawa komMnaHng pa3pabaTbiBaeT cMCTEMY pacno3HaBaHUS
PYKOMNCHOIro TEKCTa C NOMOLLbIO HEMPOHHbLIX ceTen. Bbl monyymnnm
HOBbI HAabOp AaHHbIX, KOTOPLIN COAEPXUT N306parkeHnsa PyKOMMUCHbIX
undp (ot 0 4o 9) HanMcaHHbLIX pa3HbIMK NoAbMU. Balwla 3agava -
06y4nTb HENpPOCeTb pacno3HaBaTb 3TN LUUGPbI C MAKCUMaIbHOMN
TOYHOCTbI0. KaKylo apXnTeKTypy HEMPOHHON ceTun Bbl BbibepeTe ons
peweHnsa gaHHOM 3a4a4n?

®
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@ Bbl pa3pabaTbiBaeTe MOAeEsNb HEMPOHHOW CeTU AN8 KnaccudukaLumm
n3obpakeHnn Ha aBa Knacca: cobaku n Kowkn. Bam gaHbl 10000
n3obpakeHun cobak n 10000 nzobpakeHnin kKowek oasa obyyveHuns
Moaenu. Bbl pellaeTe NCnonb3oBaTb CBEPTOYHYIO HENPOHHYIO CEeTb A1
3TOW 3a4au4n. Kakne npenmyLiectsa CBEPTOYHbIX
HENPOHHbIX ceTen AenatT Nx Xxopowmnm BbibopoM A1 3agaun
Knaccnukaumm nsobpa>keHmnmn?

Bbl sBnseTech pa3paboTynkoM KOMMNaHUKM, KOTOpas 3aHMMaeTCs
pa3paboTKon pekomMeHaaTesIbHON CUCTEMbI O151 OHJIANH-Maras3nHa.
3aKa34ymMK NPoOCUT BacC YJYYLLINTb TEKYLLYIO CUCTeMy, 4Tobbl OHa cTana
6onee To4YHOM B NpeanaraeMbix pekoMeHaaumsax. Kakon nogxon Bl
BblbepeTe oN4 3TON 3a4a4mn?

Bbl pa3pabaTbiBaeTe HEMPOHHYIO CETb A1 KNacCnurKaymm
n3obpaxeHmn c nomouibto 6ubnnotekn TensorFlow. Bam Heob6xoammo
BbiOpaTb (PYyHKUUNIO aKTUBaALMM AN CKPbITbIX CZI0EB HEMPOHHON CEeTW.
Kakyto yHKLNIO akTuBaumnm Bel BbibepeTe u noyemy?

Bbl paboTaeTe B KoOMnaHuM no pa3paboTke NporpaMMHOro
obecnevyeHunsa onsa pacno3HaBaHusa nobpakeHni. Bawen 3apadven
ABNSeTCsA BbibpaTh NOAXOOALLYI0 MOAESIb HENPOHHOW CeTu ans
Knaccugukauum nobpaxkeHnin. Bam npenocTasneHbl cieayooLime
BapuaHTbl Mogenen: PekyppeHTHasa HenpoHHasa ceTb (RNN)
CBepTo4Hasa HempoHHas ceTb (CNN) NeHepaTMBHO-CcOCTA3aTeNIbHasA
HenpoHHasa ceTb (GAN) Kakyto moaesnib HEMPOHHOW ceTu Bbl BbibepeTe?

Bbl paboTaeTe B KOMMaHuu, cneymnanminpyrowencs Ha paspabotke
CUCTEMbI pacrno3HaBaHMsa 06BbEKTOB Ha N306pa>keHnax C MOMOLLbIO
CBEPTO4YHbIX HEMPOHHbIX ceTenBam npenocTtasneH Habop
n3006pa>keHnn, Ha KOTOPbIX N300pakeHbl XXMBOTHbIE. BaM HY>XHO
HaCTPOUTb CBEPTOYHYIO HEMPOHHYIO CETb ANS Knaccnpukaumm
n3obpakeHnn Ha cnegyroLwme Kateropmun: cobaku, KOWKNM N NTULbI.
BoibepeTe BepHbI OTBET Cpeaun Tpex BapnaHTOB.

Bbl aBnseTechb pa3paboTYMKOM HEMPOHHOM CETU A1 pacno3HaBaHUS
n3obpakeHnn. Balwa HeMpoHHas CeTb MMeEeT CJINLIKOM BbICOKYIO
BbIHNCNNTESNIbHYIO CJIOXKHOCTb U TpebyeT MHOIro pecypcoB ans
oby4eHuna n paboTtbl. Kakyto onTumMmsauymio. Bol MoXxeTe nNpenioxxXnTb
ONSA yNyylweHns Nnpon3BoanTeNbHOCTN HENPOCETU?

Bbl pa3pabaTbiBaeTe HEMPOHHYIO CETb AN KNacCugpukaumnm
n306pa’keHunin. Bam Hy>XHO yny4dllnTb ee NPon3BoAMNTENIbHOCTb, YTOObI
COKpPaTUTb BpeMsl 0b6y4YeHUs N MOBbICUTb TOYHOCTb NPeACcKa3aHui.
Kakon 13 cnegyrowimnx noaxonos Hanbonee BeposTHO NpMBEAET K
ONTUMU3ALMN HENPOCETU?
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Bbl pa3pabaTbiBaeTe NPOEKT, CBA3aHHbIN C 06paboTKOM N aHaNM3oM
bonbLioro o6bema AaHHbIX C UCMOSIb30BaHMEM HenpoceTen. s 3Toro
BaM Heobxoaunmo BbibpaTb noaxogsawyo 6ubnmoteky ansa paboTbl C
HenpoceTaMn. Kakyro 6ubnmoteky Bl byaeTe ncnonb3osaTb?

Bbl paboTaeTe B aHa/IMTUYECKON KOMMAHUN U BaM MOPYYHEHO
pa3paboTaTb MOOesb HEMPOCETU N4 KNaccupukaunum nsobpakeHumm
Ha OBa KNacca: Kowku n cobakun. BeibepeTe noaxogsuwyto 6ubnmoteky
ans paboTbl C HEMPOHHBIMU CETAMMN.

Bbl paboTaeTe HaZ NMPOEKTOM MO aHasNM3y TOHa/IbHOCTU TEKCTOBbIX
OT3bIBOB. BbibepeTe noaxoasllyto mogenb onsa paboTsl C
nocsiefoBaTeNIbHOCTAMU U MPUMNTE peLLeHne No NCMOJIb30BaHUIO
PEKKYPEHTHON HEVPOHHOW CeTu.

Bbl ABNA€TECH MHXXEHEPOM B KOMaHe Mo pa3paboTke NCKYCCTBEHHOI0O
NHTeNnekTa. BaM nopy4ynnm co3naTb PEKKYPEHTHYIO HEMPOHHYIO CETb,
CnocobHy0 reHepmnpoBaThb TEKCT Ha OCHOBE MocsiefoBaTebHOCTEN
cnoB. 0N TECTUPOBaHUS BalLlel MoAeNN, BaM HY>)KHO NpuayMaThb
CUTyauWNoHHOe 3adaHue. Bam gaH Habop AaHHbIX, COCTOALWMNN N3
nocnenoBaTesIbHOCTEN CJ/I0B, OMUCLIBAOLLMX Npa3aHNUYHOe
HacTpoeHune. ObyynTe PEKKYPEHTHYO HEMPOHHYIO CETb Ha 3TOM
Habope OaHHbIX, 4TOObl OHa MOrjla reHepupoBaTb HOBbIE (hpa3bl,
noaobHble oNrMcaHUIo NPa3aHNYHOrO0 HAaCTPOEHUS.

Bbl siBNsieTeCb TpeEHEPOM CMOPTUBHOMN KOMaHObl U XOTUTE Hay4YnTb
CBOIO KOMaHAY NUCMNOJIHATbL onpeaeneHHyo KoMmbuHaunio oBUXXeHNN. Bol
pewmnnm ncnosib3oBaTb MeTon obyvyeHus Cc noakpenaeHnem, 4Tobeol
MaKCUMU3NPOBaTb pe3ysbTaTbl. BaM N3BECTHO, 4TO TPEHNPOBOYHbIN
npouecc byaeT CoCcToATb U3 Tpex 3TanoB: 0bbACHeHME KoMbUHaunmn
ABVXXEHNIN, EMOHCTPAUUSA N NCMOJIHEHME KaXKAbIM YJIEHOM KOMaHAabl, a
rnocsie Ka)xaon NonbITKN KOMaHaa byaeT nonyyaTb NOSIOXKUTENbHOE
N oTpuuaTesibHOE NnogkpenseHne B 3aBUCMMOCTM OT TOroO,
HACKOIbKO BJIM3KO OHM BbIMOJIHUAN KOMBUHaUWUIO. Kakoe
noakpenseHne (Bo3HarpakgeHume unum wrtpad) cnegyeTt UMCNosab30BaTb
nocsie Ka>X4ouM NonbITKX BbIMOJIHEHNA KOMBUHALUMN OBUXKEHNIN?

BoobpaxkanTe, 4To Bbl pa3pabaTbiBaeTe aAroputM yrnpasrieHns
aBTOHOMHbIM PpO6OTOM, KOTOPbLIA LOJIXKEH LOCTAaBUTb MNOCLIJIKY OT TOYKMU
A 0o To4kum B B 30aHun. PoboT fosmkeH achpeKTUBHO HanMTH
KpaTyanwmnin NyTb, MUHYSA NPENSTCTBUA N OCYLLECTBUB AOCTaBKY B
MUHMUMaNbHOe BpeMs. Pa3paboTanTte anropnuTm ynpasneHns pobotom

OueHunTe CBOIO YA0BNETBOPEHHOCTb Ka4eCTBOM BUAEOSIEKL NN AAHHOWN
ANCUNNNNHBI Mo wKane ot 1 o 10, roe 1 - NOQIHOCTbIO He
yaoossieTBopeH(a), a 10 - NoONHOCTbLIO YO0BNETBOPEH(A).

HacKo/1IbKO MOHATHLIM /19 BaC A3bIKOM HarnncaHbl KOHCMEKTbl N apyrue
TEeKCTOBble MaTepuanbl?
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Ha ckonbKo MaTepuasbl Kypca akTyaslbHbl 1 MPUMEHNMbI B BalLEWN
ydyebe nnum paborte?

OueHnTe, HaCcKoJIbKO A1 Bac nHTepecHbl MaTepuasbl Kypca no wkKasne
ot 1 no 10, roe 1 - coBceM HenHTepecHo, a 10 - 4 MONHOCTbIO
Morpy>katCb B U3y4YeHVe MaTepunasioB 1 YyYBCTBYIO CUJIbHYIO
MOTMBaLMIO K 0By4eHunto.

® ®

KakoBa Bala obuiasa yaoBNeTBOPEHHOCTb KOHTEHTOM Kypca?

Y70 6bl Bbl MPEANOXNAN YNYHLWNTb B KOHTEHTE Kypca? (Bbibepute
OAVH UM HECKOJIbKO BapuMaHTOB OTBETA)

Hackonbko, No BalleMy MHEHWUIO, TECTUPOBAHNSA COOTBETCTBYIOT
N3yYeHHbIM MaTepunanam Kypca?

®O®®
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