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KOMIBIOTEPHBINA TEPEBOJI HA OCHOBE HEMPOHHBIX CETEN
Cuntotnu Anexcanap I'eHHanbeBUY

YO «bpectcknii rocynapctBeHHbIN yHUBepcuTeT uMeHU A.C. Ilymkuna»

UckycctBennnsie  HeWiponnble cetu  (MHC) 3T0  COBOKYMHOCTH
HUCKYCCTBCHHBIX HEHPOHOB, BBIMOJHSAIOMUX POJIb CymMmaropoB. Cymmaropsl (B
KHOCPHETHKE) — 3TO YCTPOMCTBO, mpeolpasyromiee HHGOPMAIMOHHBIC CHTHAIIBI
(ananoroBele wid NU(PPOBBIC) B CUTHAJ, SKBUBAJICHTHBIM CyMME ATHUX CHUTHAJIOB;
T.€. 3TO YCTPOWCTBO MpousBojsiiee omnepanuto cioxeHus. MHC ucnons3yroTcs
JUISL pelIeHUs] IMHUPOKOTO CIHEKTpa 3ajady. MPOTHO3UPOBAHME, PACIIO3HABAHUE
00pa3oB, B 00JJaCTU MAIIMHHOTO OOYy4YEHHUs M MCKYCCTBEHHOrOo WMHTeIeKTa. EcTh
BO3MOKHOCTh BeTpanBaTh MHC B kommbroTepubie urpsl [1]. ITocaeanne HoBOCTH
stoii cheprl (MHC B wurpoBoit umHmyctpum), mnokaseiBaroT, 4yto MHC wumeror
OIPOMHBIH MMOTEHIMAN, OJarogaps ToMy, oHE o0ydaembl [2].

TepMuH «HEUpOHHass ceTh» MOsiBWICA B cepeauHe XX Beka. [lepsbie
paboThl, B KOTOPHIX OBUIM TOJYYEHBl OCHOBHBIE PE3YJIbTaThl M HAPAOOTKH B
JAHHOM HampaBlieHuH, ObUTH npoenanbl Mak-Kammokom u [Tuttcom B 1943 rony.

B 1957 roamy PoszenGiarrom Obutn pa3paboTaHbl MaTeMaTHUeCKas U
KOMIIBIOTEpHAss MOJEIM BOCHpUATHS HMHPOpPMAIMM MO3TOM HAa OCHOBE
JBYXCJIOWHOW oOyuaromieiicss HelpoHHOW cetn. OJHMM H3 BaXHBIX IIaros,
CTUMYJIMPOBABIINX JaNbHEUIIINE HMCCIICIOBaHMS, cTajga pa3paboTka B 1975 romy
BepbocoMm meToma oOpaTHOrO pacmpOCTpaHEHUS OMIMOKU, KOTOPBIM ITO3BOJIII
a¢dekTuBHO pemarh 3anady ooydenus [3]. [locie yBenmu4eHUs BBIYUCIUTEIBHBIX
MOITHOCTEN KOMIBIOTEPOB CTaJO BO3MOXHBIM B KOPOTKHE CPOKH HATPEHUPOBATh
NHC nio0oii HampaBieHHOCTH. Byab TO pacmno3HaBaHue peud, 00pa3oB, WU
MEePEBOJ] C OJIHOTO E€CTECTBEHHOro f3bika, Ha apyroil. MHC ucnonws3yroTcs u B
MamMHHOM nepeBojie. CymiecTByeT 4 BHAAa MAIIMHHOIO TMEepeBoja. ITO
oomenpunsaTeii — Rule-based KII, koMmbroTepHBIN MEPEBOJ] OCHOBAaHHBIA Ha

npaBuiiax (rpamMmaTrukax) u3BecTHbIM emé ¢ 40-X romoB HPOLLJIOrO CTOJETHS,
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Cratuctuyeckui KII, uro Gepet Hauano ¢ cepeaunsl 1980-x rogos, I'nGpunHbIit
KII, xonem 1990-x, u HOBBIHA, YTO MJOBOJIBHO OBICTPO JOKAa3bIBAET CBOIO
¢ dexTuBHOCTS — KOMIIBbIOTEpHBIN MEPEBO]] HA OCHOBE HEMPOHHBIX CETEW, HaYajIo0
2000-x romoB Ha OCHOBE MeToAa «4€pHOro smmuka. Kak u cratuctuyeckomy
MalIMHHOMY NIEPEBO/lY, HEMPOHHOMY IepeBoAy HeoOxonuma 6aza naHHbiX. U ero
OTJIUYMUTENIbHAsT YepTa B TOM, 4YTO OH OyaeT He noadupaTh 3HAYEHUS U3
uMmerouxcsi B 0asze, a oOyyaTcsi, Kak CaMOCTOATEIbHO, TaK U C YydacTUEM
«YUHTEIIsD», CAMOCTOSATEILHOMY MEPEBOAY METOAOM MPOO U OMIHOOK.

Jlanee npuBEAEHbI NPUMEPHI MAIMHHBIX MEPEBOJOB, OCYLIECTBICHHBIX Ha
OCHOBE HEMPOHHBIX CETEN M CTATUCTUYECKUX METOJIOB.

Paccmotpum cepsuc Google Translate. Komnanust Google BHeapuna HOBYO
TEXHOJIOTHIO TIEPEeBOIa, OCHOBAHHOTO Ha HEUPOHHBIX ceTsIX B ceHTs0pe 2016 rona,
a B mapte 2017 roga noOaBieHbI SA3BIKOBBIE MAPhl, BKIIOYAIOIINE PYCCKUNA A3BIK.
Onenka kadyecTBa pabOThl HEMPOHHBIX CceTeW 3aTpyJAHEHa TeM, YTO HeT
BO3MOKHOCTH CPaBHUTh HOBBIM mepeBoi, ¢ ucnoib3zoBanuem MHC, co crapeim
MEPEBOJIOM, YTO OCHOBBIBAJICA Ha cratucTudeckom wmetoae [4]. Ho Bcé ke,
pe3ynbTathl 3aMeTHbI. KoMmanust Microsoft samyctuna cBoii cepBUC TIEPEBOTUHK,
ocHOBaHHBI Ha TexHosorun MHC wu mnpenoctaBnseT 2 BapuaHTa MEpeBOJA,
cTtapelii ¥ HOBBIHA. [lonmb3oBaTens BBIOMpAET JIYUIIMH BapuaHT, TEM CaMbIM
BeIcTymaer B poau yuumtens u obygaer HC [5]. Kommanms Systran, ugro
3aHMMAETCs] UCKIIIOYUTENBHO S3bIKaMU U MEPEeBOJIaMU, 3asiBIJIA, YTO TaK ke OyaeT
IIEPEXOIUTh HA HEMPOHHBIE MOJENH JBH)KKOB JJI CBOMX mporpamM. Kommanus
3aHHMAaeTCs ATUMH pa3paboTKaMu mocienHue 2 rojga. Tak ke KOMIIaHUS U3BECTHA
TEM, YTO MPEIOCTABIAECT CBOM YCIYI'M PAa3JIUYHBIM KOMMEPUYECKUM OPraHU3aLUsIM
U KOPIOpanusiM. ITO OCHOBHOM IMOCTABIIMK TIEPEBOIOB HA MUPOBOH apeHe [6].

Ytob6bl caenath BeIBOABI 0 TOM, siBisgercst v KII ocHoBanubeiii Ha MHC,
3h()EeKTUBHON  aNbTEPHATUBOW  CTATUCTUYECKOMY  TIEPEBOIY, HEOOXOIUMO

MIPOBECTU CPABHEHUE.
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IIpencrasineHnsbie

HIMKC

IIEPEBOBI

HC ABJIIIOTCA KOPPCKTHBIMU,

OOJIBIIIMHCTBE CITy4aeB HAOJIIOAAIOTCSI MHOXKECTBEHHbBIE OIITMOKHU.

B

Tabnuya 1.
IIpoctoe
AIATTHPOBANHOC Google Systran Microsoft
IepeBoy
NIPEIOKEHHUE
HSHI&?ﬁglgapa' HeliponHsrit HelipoHnHsliit HelipoHnHsiit Cratuctudeckuit
Ero napy3es Obutm | His friends | His  friends | His friends | His friends were
BBIHYK/ICHBI were forced to | were forced to | were forced to | forced to retreat.
OTCTYIHUTb. retreat. withdraw. retreat.
[MocraBka The supply of | The food | The food | The food supply
PO I0BOJIHCTBHS food was | supply  has | supply has | has been
ObuTa TipekpamnieHa. | stopped. been stopped | been discontinued.
discontinued.
He3zakonHO Illegally Illegally Illegal crossing | Illegally cross the
nepeceKarhb crossing the | crossing the | is  prohibited | border.
TPaHHILY border is | border is | by law.
3arpenieHo prohibited by | prohibited by
3aKOHOM. law. law.
Tabruya 2.
[Ipocroe
AUAITHPOBARHOT Google Systran Microsoft
K [IEPEBOY
MPCIJIOKCHUC
SI3pikoBas mapa: . N . . . . CraTucTuuecku
Heitponnsrit HeiipoHnHsrit Heliponnslii N
Eng-Ru i
He was forced to | On obu1 | OH obu1 | OH ob1 | OH OBLI
leave the room BBIHYXIEH BBIHYKIECH BBIHYKICH BBIHYXKICH
as quick as it | mokuHyTH HOKHHYTh HOKHUHYTh HOKHUHYTh
was possible. KOMHaTy KaK | KOMHAaTy Kak | KOMHary KaK | KOMHary Tax
MOXHO 6L10Tpee. MOXHO MOKHO 6BICTpee. 6bICTpO, KaK 3TO
owIcTpee. OBLIO
BO3MOJKHO.
I'm not to be | wHe momken | Meuns He | I wHe gomkeH | He JomkeH
treated as an | paccMaTpuBaThCs | HYXKHO paccMaTpuBaTLCd | pacCMaTpUBAThLC
enemy. KakK Bpar. paccMaTpuBaTh | KakK Bpar. 51 KaK Bpar.
KaK Bpar.
Make your | Cnenaiite cBorw | Caenaiite Crenaiite cBoii | Cnenaiite Baiy
speech clear. peub SICHOM. CBOIO peYb | roa0C ACHBIM. peYb SICHO.

SICHOM.
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Hcxonst u3 pe3ynbTaToB, NMpeacTaBleHHbIX HAa Tabauya 1. m Tabauya 2.,
MOXXHO CJeJlaTb BBIBOJA, YTO C NPOCTHIMU AaJalNTHPOBAaHHBIMH Ha MEPEBOJ]
MPEIOKEHUSIMU, HUKAKUX MPOOJIeM MPAKTUUYECKH HE BO3HUKAeT. B O0ibIIMHCTBE
CJIy4aeB, CMBICII Nepenaércs anekBaTHo. OHAKO, MHOI1a BOSHUKAIOT IIPOOJIEMBI C
MCIIOJIb30BAaHUEM TEX WJIM UHBIX (POPM CIIOB PYCCKOrO fA3bIKa (CKJIOHEHUS), 3TO
00yCIJIOBJIEHO BBICOKMM YPOBHEM CHUHTETHYHOCTH f3bika. [Ipu mepeBone B mape
RuU-Eng, Bo3HMKAaIOT pa3HOriIacusi MeXAy pa3HbIMU CEpPBUCAMH B MCIIOJIb30BAHUU

BpeMeHHBIX (GopM st aHrmiickoro si3eika. CepBuc kommanuu Suaekc [7],

MOKa3ajl MPUMEPHO T€ ke pe3ysbTathl, 4To U ctaructuueckuit KI1 or Microsoft.

Ho mapa Ru-Eng, siBnsiercst 6osiee kauecTBeHHOM, yeM napa Eng-Ru.

Tabauya 3.

CnoxHoe
HeaﬂagﬁpOBaH Google Systran Microsoft
MIPEUIOKEHUE
SI3pikOBas mapa: . N . . . . CraTucTuuecku

Heitponnsrit HelipoHnHsrit Heliponnslii N

Ru-Eng 1
On maso | He has little | He has little con | He doesnt talk | He
oOrraercs ¢ | contact with | tact with living | much about living | communicates
KUBBIMHU living  people | people and tries | people, and he | with human
JIFOIbMU u|and tries to | toexplain tries to explain the | beings and
IBITACTCS explain their | simple behavior | simple behavior | trying to explain
OOBSICHUTH actions too | to ordinary beh | of too complex | simple actions
IIPOCTHIE complicated aviors. patterns of | too complex
MOCTYIIKH patterns of behavior. behaviors.
CIIMIIIKOM behavior.
CJIO)KHBIMH
MOACIISIMU
IIOBCACHUA.
YuéHnbie Scientists  said | Scientists said t | The scientists told | Scientists  said
pacckaszanu, uto | that soon the | he robots would | me that robots | that robots will
ckopo y pobotos | robots will have | soon have soft, | would soon be | soon have a soft,
Oymer wmsrkas, | Soft,  stretchy | pactsoxkumas ski | soft, tensile skin. | stretchy skin.
pacTsuKuMast skin. n. The scientists | Scientists have
KOXa. Scientists  did | And scientists d | didn't tell me | not said where
VYuéHnbie He | not say where | idn't say where r | where the robots | the robots will
CKa3aJu, rae | the robots will | obots would take it. take it.
POGOTHI eé | take it. would take it.
BO3bMYT.
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Haptc — | Darts is  a| Darts—complex | Dartsisacomplex | Darts is a
CIIOKHAS u | complex and | and very | and very exciting | complex and
OYCHb very fascinating game that requires | very addicting
yBIleKaTenpHas | entertaining game, members of a hard | game, requiring
urpa, game, requiring | demanding from | hand, a cold | parties to firm
TpeOyromast ot | participants  to | participants of a | calculation, an | hands, cold
YYaCTHUKOB have a firm | hard hand, cold | ideal calculation, the
tBEpaoi  pykw, | hand, a cold | calculations, measurement, and | perfect
XOJIOJIHOTO calculation, an | ideal rmazomepa | hundreds of hours | measurement
pacuéra, ideal eye and | and hundreds of | of practice. and hundreds of
UJIeaIbHOTO hundreds of | hours of hours of
riiazomepa u | hours of | practice. practice.
COTEH JacoB | practice.
IIPAKTHUKH.
Tabauya 4.
CnoxHoe
HealalrtnpoBar Google Systran Microsoft
HOE
MIPEIOKEHUE
S3bIkOBas mapa: . N . . . . CraTucTuuecku
Heitponnsrit HelipoHnHsrit Heliponnslii N
Eng-Ru 1
In non- | B B B B HE
functional HeDYHKIIMOHATDL | HEYHKIIMOHAND | HEPYHKIIMOHAIBH | (DYHKIIMOHAIBHO
linguistics, a | Hou HOU Ol JIMHTBUCTHKE | 1 JIMHTBUCTUKHU
sentence IS a | JMHIBHCTHKE JIMHTBUCTHKE peIoKEeHUe MIPUTOBOP
textual unit | mpeaIoKeHue IpeUT0KEHNE SIBIISIETCSA SIBJISIETCSA
consisting of | mpencrassier IPEJCTABIISIET TEKCTOBBIM TEKCTOBOI1 0JI0K,
one or more | coboi cobon MOJIpa3/ieICHUEM, | COCTOSIIMN U3
words that are | TekcToByIO TEKCTyaJlbHOE COCTOSIIIMM M3 | OJIHOTO WIH
grammatically CAUHUITY U3 | YCTPOUCTBO, OJTHOTO WIN | HECKOJIBKUX
linked. OJTHOTO WIH | COCTOSIIIEE U3 | HECKOJBKUX CJIOB | CIIOB, KOTOpPBIE
HECKOJIbKUX OJIHOTO Wi | C CBS3aHbI
CIIOB, KOTOpBIE€ | HECKOJIbKUX rPaMMAaTUYECKUM | FPAMMATUYECKHU.
IrpaMMAaTUYECKH | CIIOB, U CCBUIKaMHU.
CBSI3aHBI. CBSI3aHHBIX c
TpaMMAaTHKOM.
Translation  is | IlepeBox - sr1o | IlepeBoxa ITepesox — oro | [lepeBon 3TO
the nepeaava MPECTaBIISET cool1ieHue 0 | coobuieHue
communication | 3HaueHwHs coboit 3HAYEHUH TEKCTa | CMBICI  TEKCTa
of the meaning | Tekcra Ha | cooOImeHne O | Ha SI3BIKE | UICXOTHOTO
of a source- | ucxoaHOM 3HAYECHUH MCTOYHHKA C | sI3bIKa c
language text by | s3bike C | TEKCTA Ha SI3bIKE | MOMOIIbIO MTOMOIIIBIO
means of an | momoubO OpHTruHaja C | PKBUBAJIEHTHOTO | SKBUBAJIEHTHBIX
equivalent SKBUBAJIEHTHOTO | MOMOIIBIO TEKCTa Ha | SI3bIK TEKCTA.
target-language | Tekcra Ha | S5KBUBAJICHTHOTO | IIEJIEBOM SI3bIKE.
text. LIEJIEBOM $I3bIKE. | TEKCTa Ha SI3bIKE
OpHTrMHAaja.
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Practitioners [Ipaktukytomue | Crnenumanuctsl B | Ilpaktuueckue Crieninanucros-
within the field | B obnactu | obnactu paboTHUKH, MIPAKTHKOB B
of technical | rexanueckoro TEXHUYECKOTO 3aHUMAIOIINECs obnactu
translation often | mepeBosa wacto | mepeBojia 4acTo | TEXHUYCCKUM TEXHUYECKOTO
employ what is | ucroyb3yrT Tak | HCHOJB3YIOT TO, | IIEPEBOJOM, YaCTO | IEPEBOJA YACTO
called machine | nHa3biBaeMmbIit YTO HAa3bIBACTCS | UCTOJIB3YIOT  TO, | HCHOJB3YIOT TaK
translation MaIIUHHBINA HIEPEBOIOM YTO  Ha3bIBACTCS | HA3bIBACMBIi
(MT), or | mepeBox (MT) | mamma ~ (MT) | MamIMHHBIM MAaIIUnHHOTO
machine- WIM MAIlWHHBIN | WU nepeBogoM (MT) | mepeBoga (MII),
assisted MePEeBO/I. MAIIUHOCTPOSH | WIM MAIIWHHBIM | WM MAaIIMHHOTO
translation. ueMm. TIEPEBOJIOM. TepeBo/ia.

Kak Bumano wusz Tabauya 3. v Tabauya 4., HEUPOHHBIA TepeBOj OoJiee
CIOXHBIX, U HUKAK HE aJaNTUPOBAHHBIX NPEIIOKECHUU, MO-TIPEKHEMY HMEET
0oJiee BHICOKOE Ka4eCTBO B CPaBHEHHUH CO CTaTHCTHYECKUM. SI3bIikoBas mapa RuU-
Eng, moBonbHO CHIbHAsS W OYEHb YacTO OMUpAeTcs Ha BCE mpemnokenue (ero
koHtekcT). Ilapa Eng-Ru, kpaitHe cuiabHa. YpOBEHb KadyecTBa TAKOro IepeBoja
BBIIIIE CTATUCTHUYECKOTO ISl ATOM K€ SI3BIKOBOW Mapbl. XOTA HU OJlHA HEHpPOHHAA
ceTh He pacmo3Hana abOpeBuatypy «MT», B TO BpeMs Kak CTaTUCTHUYECKUUH
NEPEBOAUMK CIIPABWIICS C ATOM 3amaueil. HaBepHska, 3TO JIMIIb BOIPOC BPEMEHH,
KOr/Zla HEHPOHHBIE CETH HAy4aTCs pa3inyaTh U 3T HIOAHCHI.

Ucxons u3 umeromieiicss umHpopManuu U TPOBEAEHHOTO SKCIEPUMEHTA,
MOKHO craeiaath BbIBOAg O ToM, yro KII Ha ocHoBe MHC wumeer Oobline
nepcnekTuBbl. Ero mnpeumymecrBa nepen octaibHbiMu ThUnamu  KII: sTa
TEXHOJIOTHSI 00ydaema, a 3TO 3HAYMT, YTO KAl pa3, KOTrja oHa oOpabaThiBaeT
3ampoc, OHa YeMy 00yJaeTCsl U YTO-TO 3aHOCHUT ceOe B 6a3y TaHHBIX, YTO TTO3BOJIUT
et u30exath omuOOK B cxoxux ciaydasx, MHC He mepeBoAsT KaXKa0€ CIOBO MO
OTAEJIBHOCTH, OHH NEPEBOJAT MPEAIOKEHUE LIETUKOM, 3TO BUJHO U3 TOTO, YTO OHU
UCIIOJIB3YIOT Oojiee CIIOKHBIE BPEMEHHBIE KOHCTPYKIIMH JJIsi  AHTJIMMCKOTO
MepeBo/ia, W JOBOJBHO KAaYECTBEHHO MMOJOMPAIOT CKIOHEHHUS [JISI PYCCKOTO
nepeBoja. Takoil mepeBOjJ BOCIpPUHUMAETCS Kak Oojiee ectecTBeHHBIM. MHC
00ydJaroTCsi TOHKOCTSAM $I3bIKA, YK€ JNaKe celdac, OHM BHUISIT MHOTHE HIOAHCHI
nepeBoaa. KoOMIIBIOTEpHBIM IEPEBOJ HA OCHOBE HEHUPOHHBIX CETEH, HMEET

OOJIBIIION MOTEHIHAAIT.
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