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NMporpammHoe obecnevyeHune gna rnybokoro obydeHunsa s 2024 rony

OnucaHue

MNporpammHoe obecrnevyeHune ana rnybokoro obyvyeHns cosepluiaeT peBosIOLMIO B
TEXHOJIOrMYEeCKOM MPOCTPAHCTBE, MOBbILAA TOYHOCTb U CKOPOCTb 06paboTKM AaHHBLIX,
nenas nporHo3bl U Knaccmpukaunm. OHa NCNosb3yeT KOHLUENUMM NCKYCCTBEHHOIO
MHTennekTa n ML, 4To6bl NOMOYb NPEANPUATUAM, OPraHn3aLNaM, NCCie40BaTe/IbCKUM
LEeHTpaM U YHMBEPCMTETaM NoJly4aTb MHTEJIJIEKTYaJIbHble JaHHbIE N NCMO0JIb30BaTb UX
ONs CBOUX MHHOBaL M. MNMpnyYnHa, N0 KOTOPOW 3TO CTasI0 O4EBUAHBLIM B COBPEMEHHYIO
3MNOXY, 3aKJI0YAETCHA B TOM, YTO JIIOON HAXOAAT pelleHnsa ons obner4yeHmns CBOen XXnU3Hu 1
bonee ObICTPOro BbIMOSIHEHMSA 3a4a4. KpoMe Toro, aBToMaTu3auns 3axsaTbiBaeT MUP.
Mpn 3TOM Nepenosblie NPOAYKTbI N YCNYyru, co3gaHHble € ncnonb3osaHnem N, Ml n
rnybokoro obyyeHuns, MoryT yaoBAeTBOPUTb 3TOT cripoc. Fnybokoe oby4vyeHune - 310
OTJIN4YHAsA HOBaAsA TEXHOJIOMNSA, KOTOPas MOXXeT NM3MEHNTb Balw BM3HeC, yCKOpuB aHanus
OAHHbIX U MPOrHO3HY aHaINTUKY. B 3Ton cTaTbe Mbl nogpobHee pacCMOTPUM 3Ty TEMY
N Hangem ny4wee nporpammHoe obecnevyeHue gna rnybokoro obyyeHuns, KoTopoe CTOUT
BKJIIOYNTb B CBOWN HAabOp MHCTPYMEHTOB.

Y10 Takoe rnybokoe odbyyeHue?

Fnybokoe obyyeHmne - 3TO COBPEMEHHasa KOHLUENUWSA, KoTopas NbiTaeTCsd UMUTUPOBATb
paboTy 4YenoBe4yeckoro mosra, 4Tobbl MO3BOINTL CMCTEMaM 06bEeANHATb AaHHbIE U
MPOrHO3mMpoBaThb C 6oNbLUEN TOYHOCTLIO N CKOPOCTbLIO. DTO

MOAMHOXECTBO UCKYCCTBEHHOro nHtennekta (Al) n mawmHHoro obyyenns (ML). OHa
BKJItO4aeT B cebsi HEMPOHHbIE CeTU C HECKOJIbKUMU CNOSAMU, KOTOPbIEe MNbITaloTCA
MMNTNPOBATbL NMOBEAEHNE YE/IOBEYECKOr0 MO3ra, XoTS 00 OOCTUXXEHUSA 3TOW Lenun ewe
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hanekxo.

Fnybokoe obyyeHne ncnonb3yeTcsa nccanenoBaTensimMm, MHXXeHepaMu, paspaboTynkamm n
yypexxaeHunamm gns “obydeHumna” Ha 6onblumx obbemMax gaHHbIX. XOTA 04HOCNONHas
HenpoHHas CeTb BCE elle MOXXET npeackasbiBaTb, AobaBneHne AONONHUTENbHbIX CN0EB
MOBbILLAET TOYHOCTb M yay4waeT pe3ynabTaTbl. [Nybokoe oby4yeHmne B HacTosLEee BpeEMS
noanep>XXmBaeT MHOXXECTBO CEPBUCOB U MPUSIOXKEHNI Ha ocHoBe VI n MI, no3Bonstowmx
MOBbICUTb YPOBEHb aBTOMaTU3aUMN 1 BbIMOJIHATb (PU3NYECKMEe N aHaIUTUYeCKne 3a4a4un
6e3 yyacTusa yenoseka.

Kak paboTtaeTt rnybokoe oby4yeHue?

Fny6okoe obyyeHne ncnonb3yeT HeMpoHHble ceTu nnnm ANN (MCKYCCTBEHHbIE HEMPOHHbIE
CeTW) N NblITAaeTCA MMUTUPOBATb NOBEAEHNE MO3ra, UCMONb3Yys KOMOMHALIMIO BECOB,
JlaHHbIX U NpeaybeXxaeHnin Ana TOYHOro ONUCaHUS, Pacno3HaBaHUA 1 Kaccupukaumm
06BbEKTOB U3 AaHHbIX. HEMPOHHbIE CETU COCTOST M3 Pa3/IMYHbIX CJIOEB B3aUMOCBSI3aHHbIX
Y3J10B, PACMoJIOXKEHHbIX OAWH HaZ APYrUM Ans ONTUMMU3AUMN U YTOYHEHUSA
KaTeropmsauum unm npefckasaHus. Takon TN NpoaBUXKEHUS BbIYUCIEHWI B CETU
N3BECTEH KaK NPAMoOe pacnpocTpaHeHue. 3eCb BXOAHOW 1 BbIXOOHOW CJon
Ha3bIBAOTCS BUANMBIMU CosiMU. Moaenun rnybokoro obyyeHns NpuHUMAOT AaHHble A1
06paboTKM Ha BXOOHOM CJI0€, @ OKOHYATEJIbHYIO KJlacCUpUKaLNio I npenckasaHue
JlenaloT Ha BbIXOLHOM CJIOe.
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Input Layer

Output Layer

Hidden Layer 2

Kpome Toro, obpaTtHoe pacnpocTpaHeHMe - elle O4NH MeToa, UCNOJb3YIOLWNIA Takue
aJIrOPUTMbI, KaK FrpaaneHTHbIN CNYCK, A58 BblYUCEHNSA BCEX OWNOOK B MPOrHo3ax.
3aTeM OH KOPPEKTUPYET CMELLEHNA N BeECa PYHKLUWUA, ABUrasCb Ha3ad No cnosMm, 4Tobsbl
0by4nTb M oONTUMN3NPOBaATbL Moaesnb. INpn ncnonb3oBaHUK NPAMOro n obpaTHOro
pacrnpoCcTpaHeHUs HEMPOHHbIE CETU CNOCOBHLI AenaTb BbICOKOTOYHbIE KJacCcudukaymm un
MPOrHo3bl. KpoMe Toro, Co BpeMeHeM HEMPOHHbIE CETU NPOLAOJIKAOT 0byvyeHune ans
MOBbILLIEHUS TOYHOCTU. TUMNbl HEMPOHHbLIX CETEN, NCMOJIb3yeMbiX B rybokom oby4eHun, -
3TO KOHBOJIIOLUMOHHbIE HENPOHHbLIe ceTn (CNN), pekyppeHTHble HenpoHHble ceTu (RNN) n

apyrue.

MpuMepbl UCNOJIL30BAHUA NPOrpaMMHOro obecnevyeHus ans
rnybokoro odyuenusn B bmsHece

OO6cny>xuBaHue KaueHToB: OpraHmn3aunm ncnonb3ytoT raybokoe obyvyeHune B

chepe 0bcnyXMBaHNA KIMEHTOB C MOMOLLbLIO C/IOXKHbIX 4aT-00TOB, KOTOpPbIE

onpenenstT OTBETblI U OTBEYalOT HAa BONPOCHI, HAMPaB/AKT Pa3roBopbl K

noJsib30BaTeNsaAM N T. A., @ TakKXXe CepBUCOB AJ1s1 MPOrHO3MPOBaAHUA YPOBHA OTTOKaA

KJINEHTOB, MOHMMaHUA UX NoBeaeHnsa 1 T. 4.

®* BupTyaJsibHble NMOMOLWWHUKMU: [MpeanpuaTmnsa n 4YacTHble nua NCNob3yloT
BUPTYasibHbIX MOMOLHNKOB, TakuX Kak Siri, Alexa, Google Assistant n 1. g., on4a
YNpOoLLEHNSA CBOUX 3aad.

® ®uHaHcoBble ycnyrmn: ®MHaHCOBbIE OpraHM3aunm MoryT UCMoJib30BaTb
NPeauKTUBHYIO aHANNTUKY 018 TOProBan akUNaMU, BbISBNIEHUS MOLLEHHUYeCTBa,
oL eHKN BU3HeC-pnUCKOB, ynpaBseHnsa nopTdhenaMmm KINeHTOB U T. 4.

® lMpaBo: NpaBooxpaHUTENbHbIE OpraHbl MOryT UCMNOJ1Ib30BaTb aJirOpUTMbl rybokoro
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obyyeHns onsa aHanmsa TPaH3aKUMOHHbIX OAaHHbIX U BbISBJIEHUS HA NX OCHOBE
KPUTNYECKNX MOAeNen MOLWEHHNYeCTBa MM NPeCcTynJeHnn.

* Pa3paboTka nporpamMmmHoro obecneyeHuns: OHM MOTYT UCMOJIb30BaTb Takme
TEXHOJIOrUM, KaK pacno3HaBaHNe peyn 1 KOMMbIOTEPHOE 3peHne, ANa CO34aHNS
3aMeyaTesibHbIX MPUIOXKEHNN N NOBbILWEHNA 3PHEKTUBHOCTM UX Pa3BEPTbIBAHUS
nyTeM NU3BJIeYEHNS 3aKOHOMEPHOCTEN N3 BUAEO- U 3BYKO3aNucen, LOKYMEHTOB U
n3obpa>keHun.

* MpombiwneHHaa aBToMaTusauma: nybokoe obyvyeHne moxeT BbITb
MCMNO/Ib30BaHO B NPOMbILLIEHHOCTU A5 obecrnevyeHns 6e3onacHoOCTM paboTHMKOB C
MOMOLLIbIO CEPBMNCOB, MO3BONAOLLNX 0OHAPYXNTb ABMKEeHUE paboTHUKOB [0 TOro,
KaK OHW MOTYT CTOJIKHYTbCS C ONacHbIM 06 bEKTOM.

Lo

=

Customer Virtual Financial Industrial

Service Assistant Services Automation

Software Development '@'

KpoMe 3Toro, oH UCMob3yeTcs B MPOAYKTaX U ycsyrax anas a3poKoCMUYECKON 1
BOEHHOW NMPOMbILLIEHHOCTU, FeHepaLNM TEKCTOB, 31PAaBOOXPAHEHMS, BOCCTAaHOBEHUSA
n306parkeHnin, TeNEeBU3NOHHLIX MNYNIbTOB C FOJIOCOBbLIM YNpaBiieHNEM, CaMOyNpPaB/ISEMbIX
aBTOMOOUNEN, MalLMHHOIO NepeBoaa, pa3paboTkn nekapcTs, BMoMHpopMaTUKW,
KNMMaTOoJsIOrnn, aHan3a MeaAnLUNHCKMUX N306parkeHnii, n naBanTe

Tenepb faBalTe NOroBOPUM O HEKOTOPLIX M3 Ny4LlLINX naaTgopM rnybokoro obyyeHuUs Ha
PbIHKE.

Caffe

Pa3paboTaHHbIn Berkeley Al Research (BAIR) n coobuwiectBoM y4acTHukoB, Caffe - 310
OT/NINYHLIN hpenMBOpPK raybokoro obyyvyeHus, obnagatowmin CKOPOCTbi, MOAY/IbHOCTbIO U
akcnpeccunen. OH nmeeT nuueHsuto BSD 2-Clause. Ero Bblpa3uTenbHasa apxuTeKkTypa
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cnocobCcTBYEeT MHHOBALUMAM U MPUMEHEHMIO, @ ONTUMM3aUns He TpebyeT XKeCcTKoro
KOLWPOBAHMSA U NPOCTa B HacTponke. Bol MoxeTe nepekntovatbca mexay GPU n CPU,
yCTaHOBMB BCcero oanH gnar gnsa obyvyeHnsa Ha GPU-cucteme. 3aTeM Bbl MoXeTe 6e3
TpyAa pa3BepHYTb ero Ha MOBUbHbLIX YCTPONCTBAX U KOMMOONTU3. PaclumpsaemMbln Kog
Caffe no3BonseT akTUBHO pa3BMmBaTbCA. B nepBbin rog cyuwectBoBaHus Caffe ero
opkHynn 6onee 1000 pa3paboTHNKOB, KOTOPbIE BHEC/IN B HEFO MHOXECTBO Ba>KHbIX
N3MEHEHUN 1 caenasnm ero caMblM COBPEMEHHbLIM C TOYKU 3peHUsa MoLenen n Koaa.
Kpome Toro, Caffe oTin4aeTcs BbICOKOW CKOPOCTbIO, 4TO AeslaeT ero onTuMasibHbIM 414
pa3BepTbiBaHUA B MPOMBbILLJIEHHOCTU N NPOBeLeHUsA NccieoBaTeslbCKMX
aKcnepumeHToB. OH MoXeT obpabaTbiBaTb 60n1ee 60 MNAINOHOB N306pa)keHnn B AeHb C
rnomoulbto rpadpuyeckoro npoueccopa NVIDIA K40. 9To 03Ha4yaeT, 4TO OH MOXXeT
obpabaTbiBaTb 1 n3o0bpakeHne B MUINNCEKYHAY AN BbIBOAOB U 4 n3obpa>keHns B
MUANCEKYHOy ansa obyyeHumsa. AnnapaTHoe obecneyvyeHne v nocnegHne GnbnmotTekn
Tak>Xe cTanu bbiCcTpee, 4TO AenaeT ero 04HON K3 caMbixX BbICTPbIX YTUANT convnet. Caffe
MCNOJIb3yeTCsA B NPOTOTUMAX CTapTanoB, akaieMN4YeCcKnX nccrienoBaTesibCKUX npoeKkTax
N KPYMHbIX MPOMbILLUIEHHbIX MPUIOXKEHNAX B 06/1aCTN peyun, 3peHnsa n myabtumMeanmna. Y
Hero 6onbLioe coobuiecTBo Ha GitHub n rpynna Caffe-users.

Neural Designer

Ecnn Bbl XO0TNTE co3faBaTb NPUNOXKEHUSA 018 NCKYCCTBEHHOIO MHTennekTa 6e3 cozgaHus
6nok-cxem n kognposaHusa, Neural Designer nomo)xeT BaM. ITO NMOHATHas n ygobHas
nnatgopma ana NN, mawmHHoOro oby4vyeHumsa n rnybokoro obyvyeHusa. 3ta nnatdopma
NCKYCCTBEHHOI0 MHTEJIJIEKTA CNeynaam3npyeTcs Ha MOLWHOM TEXHOIOMMN HENPOHHbIX
ceTen ML, KOTOpPYIO Bbl MO>XKETE NCMOJIb30BaTb OJ19 pacrno3HaBaHWSA 3aKOHOMEPHOCTEWN,
obHapy>XeHns B3aMMOCBSA3eN U MPOrHO3UPOBAHNA TEHAEHLUMN NMYTEM aHaNM3a OaHHbIX.
Ee Mogenu BbINOAHAKT annpoOKCUMaL N0 BbIXOAHbIX AaHHbIX B KA4eCTBE BXOLHOW
byHKUMM 1 NpucBamBatloT wWabnoHaM KaTeropum, NoMoras BaM M3BJsedb M3 AaHHbIX BCHO
NX LLEHHOCTb.
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EXPLAINABLE Al PLATFORM

Neural Designer is a user-friendly app for data science and machine
learning.

It allows you to build Al-powered applications without coding or
building block diagrams.

DOWNLOAD REQUEST A DEMO

Neural Designer - ogHa 13 cambix 6bICTPbIX ML-nnaTdgopMm, Nno3BonsoLLas COKOHOMUTb
BpeMsa Ha obyyeHun monenen, a ee BbICOKONMPOMU3BOANTESIbHbIE BbIYUCIEHNS NOBLILLAIOT
nponssoAnTeNbHOCTb. OHa NCMNOJIb3YeTCA B pa3/INyHbIX OTPac/eBbIX BEPTUKANAX, TAKUX
KaK MalUMHOCTPOEHMe, aHepreTuka, akonormnsa, 6aHKkoBckoe Aesio, pO3HUYHAs TOPross,
MeAuUWHa U T. 4.

Foit’'sample ncnonb3lyeTtcs ana MoaennpoBaHuUsa rmapoguHaMmuKm SxXT U NPOrHO3MpPOBaHUS
NX XapaKTepUCTUK MO CKOPOCTU N CUJIe, @ TaKXe A/ MPOeKTUpoBaHMsa 6eToHa C
BblCOYaULWIMMWN CBONCTBAMU N UX TOYHOW OoUEHKN. bonee 20 TbICAY roCcyaapCTBEHHbIX
yypexxaeHun, YyHUBEPCUTETOB U MHHOBALIMOHHbBIX KOMMaHMin ucnonb3yoT Neural Designer
ONns nogaoep>XXkKu ceomnx ycunuim B obnactu N, sknodas Intel, CngHeNnCKuUn yHUBepCUTET,
Gentera, Golomt Bank u gpyrue.

Keras

Ncnonb3ynte NpoCcTyto, HO HaeXHY0 1 rnbkyto nnathopmy rnybokoro

obyyeHuna Keras onsa co3gaHus NnpuaoXeHnn NCKYCCTBEHHONo MHTennekTa. 91oT API
npefHasHa4veH oas UCnoJsib30BaHUA BaMu, NIOAbMU, @ He MalwnHaMun. OH ncnonb3lyeT
nyydwine npakTUKM Ans8 CHUKEHUS KOFTHUTUBHOM HarpysKuM n npegsaraeTt NpocTbie U
nocnenoBaTenbHble APIl. Keras npefocTaBiseT NOHATHbIE N ACHble coobuieHns ob
owmnbkax, 4Tobbl Bbl MOriM BOBPEMS MPUHATbL MEpPbI, @ TakK)XXe CHMXKXAEeT 4acToTy
[EeNCTBUI Nosib3oBaTens, HeobXxoAMMbIX ONA TUMNYHbBIX C/ly4aeB UCMNoJb30BaHUA. Kpome
TOro, OHa npepgsaraeT obLWNPHbIE PYKOBOACTBA A1 pa3paboTymKoB N OKYMEHTauMIo.
Keras BXxoguT B NATEPKY Ny4WnX KoMaHa-nobegntenen Ha Kaggle n aBnseTca ogHUM 13
CaMbIX NCMOJIb3yeMblX PpenMBOpPKOB ona rnybokoro obydeHuns. Ero ncnonesytoT Takue
opraHusaummn, kak NASA, NIH, CERN v gpyrve Hay4Hble y4pexxaeHusa no scemy Mupy.
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Keras

Simple. Flexible. Powerful.

Get started APl docs Guides Examples

Bonee Toro, Keras MmoxeT obnerymnTb Npouecc npoBeaeHNs HOBbIX SKCMEPUMEHTOB U
0aTb BaM YBEPEHHOCTb B TOM, 4TO Bbl CMO)XeTe onpoboBaTb BCE HOBbIE N HOBbLIE NOEWN,
4TObbI BbINFPATb FOHKY Y CBOUX KOHKYpeHTOB. OH NpeffiaraeT BbICOKOYPOBHEBLIE
ynobcTBa ANA YCKOPEHUS LUUKJII0B 3KCNepuMeHTOoB. Keras NOCTpoOeH Ha OCHOBE
3HaMeHnToro penmMmeopka TensorFlow 2 n ABnAeTCa NPOMbILLIEHHBIM (PPENMBOPKOM,
CNoCOobHbIM C NerkocTbio MacwTabupoBaTbCa A0 6onblwKnx Knactepos GPU nnm
nosHoueHHbIX TPU-nogcmnctem. Bbl MO)XeTe NCMoJib30BaTb BCe BO3MOXXHOCTWU TensorFlow
C NnoMoLbio Keras 1 aKCnopTMpoBaTb MOAEN:

® Ha JavaScript n 3anyctuTb ero npsamo B 6paysepe
® B TF Lite n 3anyckaTb ero Ha Android, iOS u opyrmx BCTpaMBaeMblX YCTPONCTBaXx.

Bbl Tak)XXe MO)eTe NpeaocTaBnaTb cBon Mmogenun Keras yepes Beb-nHTepgdeinc. Kpome
TOro, B KHUre paccMaTpuBatoTCs Bce 3Tanbl paboyero npouecca ML, Ha4YnHas ¢
yrnpaBJieHMs AaHHbIMU U 06yYeHUsa rmnepnapaMeTpoB N 3aKaH4YMBas pa3BepTbiBaHNEM
BalLMX pelweHni Nockosbky 3Ta niaTtdgopma rnybokoro obyyeHns npocTta B
NCMNO/Ib30BaHNW, OHA MUCMOJIb3YeTCs BO MHOMMX YHUBEPCUTETAX U LUNPOKO
peKkoMeHayeTCcs CTyAeHTaM, n3y4yatoLmm rinybokoe obyyeHue.

H20.ai

YckopsanTe n ycnewHo Macwtabupynte pesynbtaTthl MW ¢ 6onbluen yBepeHHOCTbIO, ecnu
y Bac ecTb Mmowb H20.ai. Obnako H20 Al Cloud obnagaeTt noTeHUManoM AN peLleHns
CJ/IOXKHbIX BU3Hec-3ada4q n oTKPbITUA HOBbIX naenH20.ai'sr. KomnnekcHas naatdopma
H20.ai gna aBToOMaTU3NPOBAHHOIO NCKYCCTBEHHOIro0 MHTeekTa (auML) npmnsBaHa
W3MEHNTb NoAXon K co3faHuio 1 ncrnosb3osaHuo M. OHa no3BonseT nerko
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ncrnonb3oBaTb W, coxpaHas Npu 3TOM TOYHOCTb, MPO3PAa4YHOCTb N CKOPOCTh.

Operate. Innovate.

Feature Machine Explainable Low Code Machine Learning Al
Transformation Learning Al App Development Operations AppStore

dTa nnaTgopMa NO3BONAET CO34aBaTb MPUIIOXKEHNSA U MOLENIN NCKYCCTBEHHOr O
WHTenneKTa, ynpouwaTb Npouecc MOHUTOPUHIa NPOU3BOANTENIbHOCTU 1 BbICTpee
afanTMpPOBaTbCA K MEHAKWMMCSA cLueHapusaM. KpoMme Toro, oHa Nno3BoaseT BHegpsTb
WHHOBaL MW, Npegslaras KAMeHTaMm Bblaatowmecs peLeHns ¢ NoMoLbio MHTYUTUBHO
noHATHOro AppStore Ha 6a3e M. H20.ai gosepsoT 6onee 20 ThiCAY OpraHM3aumni no
BCcemMy mupy, Bkatodaa ADP, AT&T, Walgreens, Equifax, UCSF Health n gpyrue. OH
obcny>XmnBaeT MHOrme oTpacsin, Takme Kak (puHaHCbl, CTpaxoBaHWe, MapKeTUHr,
3[paBOOXPaHEHNE, TEIEKOMMYHMNKaLUNW, PO3HMYHAA TOProBas, NPon3BoACTBO U T. 4. Bbl
nonyymTe npaktTnyeckmn onblT paboTel ¢ H20's Al Cloud BECIMJIATHO B Te4veHne 90 gHen.

Gensim

Gensim - 310 oT/An4Has, Ho BECIJIATHAA 6ubnnoteka Ha Python, koTopas npegnaraeTt
TeMaTnyeckoe mogenmposaHue anga nogen. OHa moxeT obyyaTb 6onbLune
ceMaHTu4eckme mogenun NLP, HaxoanTb CBA3aHHbIE AOKYMEHTbI N NPeaACcTaBAsaATb TEKCT B
BUOE CEMaHTNYECKOro BeKTopa. MNpuynHa, no kotopon Bbibop Gensim MOXeT CTaTb
XOpOLLUMM BbIBOPOM, KPOETCS B €ro BO3MOXKHOCTAX, TAaKNX KaK HEBEPOATHAA CKOPOCTb,
HEe3aBUCMMOCTb OT MJaTOpPMbl, MOTOKOBAs nepeaaya 60bLINX AAHHbIX, OTKPbITbIN
NCXOOHbIN KOL, FOTOBbIE K UCMOJIb30BAaHNIO MOLENN N NMPOBEepeHHas
MPOVU3BOAUNTENIbHOCTb.
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Gensim is a FREE Python library

Topic modelling
for humans

v Train large-scale semantic NLP models
v Represent text as semantic vectors

v Find semantically related documents

Gensim - ogHa 13 caMbiX BbICTPbIX BUBNNOTEK, KOTOPbLIE MOXXHO UCMOJIb30BaTh ANA
o0by4yeHnsa BEKTOPHbIX BKpanaeHunn, kak Ha Python, Tak n Ha gpyrux s3bikax. Ee
OCHOBHbI€ aJIFTOPUTMbI UCMOJIb3YIOT NPOYHbIE, pacnapaJsisiesieHHble N ONTUMU3NPOBAHHbIE
npoueaypbl Ha a3bike C. Kpome Toro, oHa crnocobHa obpabaTbiBaTb 60/bLLUME MACCUBBI
OaHHbIX C moMoLllbtlo anropntmoB data-steamed 6e3 orpaHmnyeHnin no obvLemy
onepaTmBHOW NamaTn. Kpome Toro, Gensim moxxeTt paboTaTb Ha Windows, macOS X,
Linux n gpyrux nnatdgopmax, nogaepxmnpatowmx NumPy n Python. 310 3penas
bnbnmnoteka ML c 6onee 4em 1 MJIH 3arpy3ok B Hegesnto n 2600+ akageMmnyeckumnx
CCbIJIOK, KOTOPYIO UCMOJIb3YIOT ThICAYMN YHUBEPCUTETOB N KOMMaHUN. Bbl MOXXeTe HanTun
ee ncxoaHbIM Ko Ha canTe Giit, roe oHa pa3MeweHa nopg nnueHsven GNU LGPL n
nogaepxmeaetca coobuecTBoM pa3paboTUNKOB C OTKPbITbIM NCXOAHbIM KOOOM.
CoobuectBo Gensim nybanMKyeT roToBble K NCMOJIb30BaHUIO MOAENN AN TaKUX
oTpacsien, Kak 34paBooOXpaHeHue, pucnpygeHunsa n T. 4., B paMkax npoekta Gensim-
data. Bbl MmOXeTe 6bICTPO NPUCTYNNTb K paboTe ¢ 3Ton cnctemonm rnybokoro oby4veHums,
TaK KaK OHa BbICTpO yCTaHaB/IMBaETCS.

Apache SINGA

Apache SINGA - 3To 6bubnnoreka, npegHasHavyeHHas Ana pacnpegeneHHoro obyyeHns ML-
Mogenen n mogenen rnybokoro obyvyeHnsalpoekT BepxHero ypoBHs Apache’sis,
obnagaoWwnin MHOXXEeCTBOM YAUBUTENbHbLIX PYHKLWA N BO3MOXHOCTEW. 3TO

nporpamMmmHoe obecrnevyeHne anga rnybokoro obyyeHmns nerko yctaHaBAMBaETCS C
nomoLwybto Docker, Conda, Pip n ns ncxogHoro koga. OHa npenocTtasnaseT passindHble
npuMmepbl Mogenen rnybokoro obyyeHnsa B cesoem penosntopumn Ha Google Colab n

GitHub. OHa Tak>)xe nogaep>xmBaeT napannenbHoe obyyeHne gaHHbIX Ha pa3HbiX GPU Ha
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OOHOM Y3J1€ NJIN Ha pa3HbIX Y3J/1aX.

SINGA 3anucbiBaeT rpadbl BbIHUCNIEHNN U aBTOMaTU4YeCKM peanunsyeT obpaTHoe
pacrnpocTpaHeHue nocjie 3aBepLlleHns NpAMoro pacrnpocTtpaHeHus. OHa TakxXxe
npuMeHseT ONTUMM3aUUIo NaMATU B KJlacce yCcTponcTB. Kpome Toro, SINGA
nognep>XXmBaet MHOrMe NonynsipHbie ONTUMNU3ATOPbI, TaKMUEe KaK CTOXaCTU4eCKnin
rpagueHTHbIn cnyck, Adam, AdaGrad, RMSProp n gpyrue. Kpome T0oro, SINGA nossonsert
pa3spaboTymkam NN ncnonb3oBaTb MOAENN U3 PA3/INYHBLIX MHCTPYMEHTOB N 6ubnnoTek,
rno3BoJsiAs 3arpy>kaTb moaenn B popmate ONNX, a Tak)Ke coxpaHAaTb Mogenun, 3agaHHble
c nomoubto APl SINGA, B popmaTe ONNX. Kpome TOro, oHa no3soaseT npouinpoBaTb
Ka)Xabln onepaTop, bydepn3oBaHHbIN B BbIYNCINTENBHOM rpade. OH Takxe
noanep>XXmnBaeT NnoJslyTO4YHOCTb, YTO AaeT Takue NpenmmyLlecTBa, Kak MeHbllee
notpebneHue namatm GPU, 6onee bbicTpoe obyyeHmne, ncnonb3oBaHme 6onee KpynHbixX
ceten n 1. A. SINGA coctonT n3 yaobHoro nHtepdenca n xopowo npopabotaHHOro
TEeXHOJIOrM4YecKoro cTeKa, nosblillaoLero ee PyHKUMOHaNIbHOCTb. EFro ncnonesyiot
MHOrMe KOMMaHum n opraHusaumm no BceMmy Mupy, Bkawdasa Secureage Technology,
NetEase, SGH SG, NUH SG, yzBigData n gpyrue.

PyTorch

PyTorch - 310 ML-(hpeNMBOPK C OTKPbITbIM UCXOOHBIM KOLOM, KOTOPbIA MOXXEeT YCKOPUTb
BaLUWM NpoLecChl, HA4YMHasa C CoO34aHMA NPOTOTUMNOB A1 UCCeA0BaHUN N 3aKaH4YMBas
pa3BepTbiBaHMEM Ha npon3soncTtee. OH roToB K NPOM3BOACTBY, B HEM peasin30BaHbl
MOJesIN, OCHOBAHHbLIE Ha XXeslaHuK 1 rpadax, ¢ ncnoab3osaHuem TorchScript.
PacnpepneneHHbin 63kaHA torch obecnedymBaeT MacwTabupyemyto onTUMM3aLNIO
MPoOn3BOANTENILHOCTU U pacnpeneneHHoe obyyeHne B UccnenoBaHUSaX U Ha
nponssoacTsee. Bbl nonyynte 6oratbin Habop 6UGINOTEK N NHCTPYMEHTOB, TakKUX Kak

Page 10



NOTISSIMUS - NTPUJIOXKEHUSA U CAUTHI AN BU3HECA
notissimus.com | +7 495 215-53-16 | info@notissimus.com

Captum, skorch, PyTorch Geometric n 7. 4., Ana nogaep>xku npouecca pa3pabotkn B
ob6nactu NLP, KOMNbIOTEPHOroO 3peHUs U T. 4.

FROM
RESEARCH TO
PRODUCTION

An open source machine learning framework thar accelerates the pach from
research prototyping to production deployment.

Inscall

Kpome Toro, PyTorch coBMecTnum ¢ 0CHOBHbIMU 06/1a4HLIMKN CepBUCaMU, TakMMU Kak AWS,
GCP, Alibaba Cloud, Azure n T. a., 4T0 obecnevymBaeT nerkoe macwTabupoBaHue 1
yno6cTBo pa3paboTku. Bbl MoXXeTe nierko HavaTb paboTy ¢ PyTorch, BoibpaB
nognep>XmBaemblni MeHe>Xep nakeTos, Harnpumep Anaconda, BbibpaB cBou
npennoYTeHns 1 BbINOJHUB KOMaHAy install. 9ToT nonynapHbIn hpenmMBopK
NCNosb3yeTcs YHUBEPCUTETAMU U KOMMAHMAMM MO BCEMY MUPY, BKIOYasa Salesforce,
CtaHdopackunm yHusepcuteT, Amazon Advertising n gpyrue.

MATLAB

Ewe ooHO n3BectHoe nms B 3ToM cnncke - MATLAB ot MathWorks, 3To oTan4yHas
nnatgopma ANns YNCNEHHbIX BbIYUCIEHUA U NPOrpaMMNpoBaHns. MUINNOHBI YYeHbIX,
NH>XXEeHepOoB 1 CTYLEHTOB UCMOJIb3YIOT 3Ty naaTtdopmMy O/ aHaNM3a gaHHbIX, CO34aHUs
Moaenen n paspaboTku anroputmoB. MATLAB - 3To cpena pabodero ctona,
ONTUMN3NPOBAHHAA ON9 UTEPATUBHbIX MPOLLECCOB NMPOEKTUPOBAHNS U aHaN3a C
MOMOLLbIO A3blKa NPOrpaMMMUpPOBaHNS, HENOCPEACTBEHHO BbipaXkaloL,ero MaTemMaTukKy
MaccuBoB U MaTpul. Kpome Toro, B Hee BXoauT penaktop Live Editor ona cospaHus
cueHapwues, coveTatowmx B cebe Ko, popmMaTUPOBaHHbLIA TEKCT M BbIBOA B BUAE
ncnosHsgemoro 6,710KHOTa.
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Math. Graphics. Programming.

MATLAB is a programming and numeric computing platform used by
millions of engineers and scientists to analyze data, develop algorithms,

and create models.

Get MATLAB
What Is MATLAB?

Sign in to see options.

Kpome Toro, nHctpymeHtTapum MATLAB NonHOCTbIO OKYMEHTUpPOBaH, NpoecCcnoHarbHO
CO3[aH U TWaTesIbHO NpoTecTnposaH. Ero npusioxxeHusa No3BosIAOT BU3YaIn3MpoBaTh
paboTy pa3NyHbIX aArOPUTMOB C AAaHHBLIMU N BbINOJHATL UTEPaLMK 40 NOJyYeHUs
»KeslaeMblX pe3ynbTaToB. 3aTeM OH aBTOMaTuU4YeCKU reHepupyet nporpammy MATLAB gns
aBTOMaTM3auMM UK co3daHusa Bawen paboTel. Bbl MoXXeTe MaclwuTabmnpoBaTb CBOIO
aHaINTUYeCKyo paboTy C MOMOLLbIO HECKONIbKNX HE3HAYNTEeSIbHbIX MOAUMUKALUA KOAA,
He nepenucbiBas ero U He nly4vas nporpamMmmmpoBaHme 60nbLWNX faHHbIX. BO3MOXHOCTH
MATLAB BKNOYaloOT:

®* AHanu3 gaHHbIX: MogennpoBaHue, N3y4eHne n aHaan3 AaHHbIX

* padhuka: U3yvanTe n BU3yannsnpynTe LaHHbIE

® MporpammumnpoBaHue: Co3zgaHMe CKPUNTOB, KJ1ACCOB N PYHKLUN

* Co3paHue npunoxeHuin: CosgaHmne Bedb-NpuaoKeHUn n NpUIoKeEHUn ans
HaCTOJIbHbIX KOMMbIOTEPOB

®* IHTepdencol BHEWHUX a3bIkoB: Ncnonb3ynte MATLAB c Java, Python, Fortran,
C/C++nT. 1.

®* AnnapaTHoe obecneyeHue: MNMoagkno4nTe ero K nobomy obopynoBaHUO 1 3anycTuTe

* MapannenbHble BblYUCNeHUSA: MapannenbHoe BbiNOJHEHNE KpyNHOMAaCLWTabHbIX
BbIHNCNEHNN U MOOENNPOBAHMSA C MOMOLLbIO MHOIrOAOEPHbIX HACTOJIbHbIX
KOMMbIOTepoB, 061aKoB, rpahuyecknx NpPoLLeccopoB MU KacTepos.

®* PasBepTbiBaHMe: Pa3BepTbiBanTe cBoU cbopkn B MHTEepHeTe 1 Ha pabodyem cTone u
ennTecb CBOMMU NMporpamMmmMmamMu.

®* Obnako: 3anyckante MATLAB B obnake - oT MathWorks Cloud oo pa3nnyHbix
nyb6nmyHbix 061akoB, Takux Kak Azure n AWS.

KpoMe Toro, Bbl MOXXeTe aBTOMaTU4YeCKN KOHBepTUpoBaTb anaroputmel MATLAB B HDL,
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CUDA n C/C++ n 3anyckaTb UX Ha BCTpamBaeMbix npoueccax naum ASIC/FPGA. Bbl Takxe
MOXKeTe MHTerpmpoBaTb ero ¢ Simulink, nogaep>xuBaloLWnMM NPOEKTUPOBAHNE HA OCHOBE
Mogenen, a 3aTeM ncnonb3osatb MATLAB B 0bpaboTke n3obpakeHnim, KoMnbloTEPHOM
3peHnn, cucteMax yrnpaBaeHns, NnpeankTuBHoMm obcnyxmsaHmm, poboToTexHuke,
obpaboTke curHanos, 6ecnpoBogHON CBA3U, TECTUPOBAHUU, N3MEPEHNAX U T. 4.

TensorFlow

TensorFlow - 3To KOMNAeKcHasa NaaTgopmMa MaWMHHOIo 06y4eHNsa C OTKPbITbIM
ncxogHbiM kogoM. OHa npepnaraeT obWMPHYO N TMBKYO KONNEKLNIO NHCTPYMEHTOB,
pecypcoB coobuiecTtBa n 6ubanoTek, NnoMoratowmx nccnegosatensam n paspabotymkam
JIerko co3aaBaTb W pa3BepThbiBaTb NpuaoXxeHus, pabotawwme Ha ocHoBe MJ1. Bbl
MO>XeTe UCMOJIb30BaTb MHTYUTUBHO MOHATHbIE U BbICOKOYpPOBHEBbIE API, Takmne Kak
Keras, ¢ BO3MOXXHOCTbIO BbICTPOro BHeapeHus ansa paspabotkun n obyvyeHns ML-mogenen,
a TakKXXe UX NPoCTon utepauun n otnankn. Boel MoXXeTe pa3BepTbhiBaTb ML-Monenn B
NoKanbHOM ceTn, B bpay3epe, Ha ycTponcTee nnm B obnake, He 3aboTacb 06
NCNOIb3yeMOM fA3blKe MPOorpamMMmnpoBaHuS.

Tensorflow For JavaScript For Mohile & Edge For Praduction

The core cpen source library to help you develop and train ML models. Get ) '/ }
started guickly by running Colab notebooks directly in your browser. /
0/ //

[Get started with TensorFlow J } *‘ \

A
A
TensorFlow nmMeeT NPoCTY0 apXUTEKTYpY, NO3BOJIAIOLLYIO NpeBpallaTh Balln naeu B
MONIHOLEHHblE MOAEeNN 1 BbICTPO OTNPaBAATbL UX Ha Nybamkauuto. OHa npepnaraeTt
MOHATHbLIE PYKOBOAOCTBa, KOTOPbIE MOMOIYT BaM PeELUNTb TUTMMNYHbIE 3ada4lA ML. 2T0
nporpamMmmMHoe obecneyeHne ans FJ'Iy6OKOFO 06y‘-IeHI/IFI NCMoJIb3YyeTCA npeanpmnaTtmnaMmm m
pa3pa60TL||/|Kan| Onsa peweHnd peaJibHbIX CJIOXKHbIX 3a4a4d, TaKNX KaK BblaABJIeHNE
pecnupaTopHbIX 3aboneBaHnn, 4OCTYN K MH(OPMaL MK O NpaBax YesoBeka u T. 4. Takue

kKomnaHun, Kak Airbnb, Coca-Cola, Google, Intel, Twitter, GE Healthcare n gpyrue,
ncnonb3ytoT TensorFlow ona co3gaHmna MHHOBaLMA.
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Chainer

Mony4ynTe MHTYUTUBHO NOHATHbIN, MOLWWHbLIN U TMBKnn opernmeBopk - Chainer gns
HenpoOHHbIX ceTe. OH NO3BONAET NPEOAO0JIeTb PA3PbIB MeXAY peanns3aunamm n
anroputMamu raybokoro obyyveHmns. OH nogaepxusaeT BbluncneHmna Ha CUDA n TpebyeT
COBCEM HEMHOro Kofa ansa ncnonb3oBaHma GPU, a Tak)Xe no3sonseT nerko paboraTtb Ha
pa3Hbix GPU.

:::3' Chainer

A Powerful, Flexible, and Intuitive Framework for Neural Networks

GET STARTED | LEARN"MORE

Chainer nogaep>XuBaeT HECKOJIbKO CEeTEBbIX apXUTEKTYpP, TaKNX KaK CeTU C NpsaMon
nepefayen AaHHbIX, PEKYPCUBHbIE CETU, KOHBEHTHbIE CETU N PEKYPpPEHTHbIe CceTu, a
TakXe apxuTekTypsbl, paboTatowme no npuHumnny per-batch. Ero npsmbie BblYNUCIEHUS
BKJIIOYAIOT onepaTopbl NOTOKa yrnpasaeHus Python ¢ BO3MOXXHOCTbIO 06paTHOro
pacrnpocTpaHeHUs, 4TO AeflaeT Ko Nerkum onsa oTnagkm  UHTYUTUBHO NMOHATHbIM.

Mipar

Mipar - Tak>Xe xopollee nporpammHoe obecrnedyerHne gns rnybokoro obyyeHumns. OHa
MoO3BOJIIET OTC/EXNBATb 0COHEHHOCTU Ha HOBbIX N306pa>KkeHNSaX U NCNOJIb30BaTb
COXpPaHEeHHble TPAaCCUPOBKU AN pacrno3HaBaHUSA 3aKOHOMEPHOCTEN N NOJTyYeHUs
rnyboKunx 3HaHMI. Bbl Tak)XXe MOXeTe 3anyckaTb CBOW MOLESIN Ha HOBbIX N306parkeHunsx,
4TOb6bI 0OHAPYXXUTb C/I0XKHbIE 0COBEHHOCTN.
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DEEP LEARNING

Making the Impossible, Possible.

Try it Out Get Your Model Documentation

FREE TRIAL | GET MODEL LEARMN MORE

HekoTopble U3 NpuMepoB UCMNOJIb30BaHNA: 0OHapy>XxeHue 3epeH, obHapy>xeHune ¢
rnomMoLubto raybokoro obyvyeHus, obHapy>xeHue KJeToK CTOMbl M MHOroe gpyroe. Mipar
npeanaraet BECMJIATHYHO npobHyto Bepcuio, 4ToObl NOHATL, Kak OHa paboTaerT.

3akKJilo4YeHue

Fnybokoe oby4eHme crnocobHo 6bICTPO U TOYHO YAOBAETBOPUTL MOTPEOHOCTM 3TOrO
TEXHOJIOrMYeCKN NOAKOBAHHOIO MOKOJIEHUS, Npenslaras Takme peLleHuns,

KakK pacno3HaBaHMe pe4yu, NpeaAnKTUBHAA aHaJINTMKA, aHan3 AaHHbIX U T. 4. No3Tomy
ncnonb3ynTe nporpaMmMHoe obecneyeHne ansa rnybokoro obyvyeHus, Kak 6b1s10 CKa3aHO
BblLLE, N NCMOJIb3YNTE ero NpenmyLLecTBa U BO3MOXKHOCTU AJ19 BHEAPEHNS WHHOBALUNA.

HNata Co3paHusna
17.02.2024
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