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PEDEPAT

MP: 134 c., 14 Tabm., 15 pucynkis, 53 mxepena.

OG’eKT MOCHIKEHHS — MAIIMHHUN TMepeKia] HayKOBO-TEXHIYHUX TEKCTIB
CJIEKTPOCHEPTETHYHO1 TaITy31.

Meta poOOTH — TOJIATa€ Y BUBYEHHI PIBHSA C€KBIBAJIGHTHOCTH MAIIMHHOTO
MepPEeKIaay TEKCTIB HAYKOBO-TEXHIYHOI CHPSIMOBAHOCTH 3a JIOMOMOTOI0 METPHUK
aBTOMATHUYHOTO OITIHIOBAHHS SKOCTH PE3YIhTAaTIB MAITUHHOTO TIEPEKITA Y.

Meroau JTOCITIJIKEHHS — KOHTPaCTUBHO-ICTOPUYHUIN aHami3;
KOMITapaTUBHUNA METOJ, METOJ] KUIbKICHOTO aHalli3y, OITMCOBUI METO/I.

Y nepuiomy po3aumn poOOTH 3IIMCHEHO TEOPETHMYHHMM aHaji3 1cTopii
BUHUKHEHHSI 1 BJOCKOHAJICHHS MAIIMHHOTO TIEpeKiaay, BHU3HAYCHO Ta
OXapaKTEPU30BAHO TOHSTTA «MAIIMHHUNA TEepeKsiaa» Ta TMOXiJHI BiJ HBOTO,
OKPECIJIEHO 0COOJIMBOCTI MAIIMHHOTO MIEPEKIIaAy HAyKOBO-TEXHIYHUX TEKCTIB..

Y npyromy po3auii TPOBEACHO MPAKTUYHUN aHali3 SIKOCTH MalluHHOTO
NepeKIaay HayKOBO-TEXHIYHMX TECTIB  EJIEKTPOCHEPreTHMYHOI ramy3i 3a
JIOTIOMOT'OF0 METPUK aBTOMATHUYHOI OI[IHKKA MammuHHOTO niepeknany BLEU 1 TER.

VY pe3ynbTaTi NpOBEACHOTO MOCTIKEHHS Ta aHAT13y BUOKPEMJICHO TTOHSTTS
MalIMHHOTO TEepeKagy, AaBTOMATH30BAaHOTO TMEpeKyaay, aBTOMAaTH30BAHOTO
MaITUHHOTO TIEPEKJIaly, aBTOMATH30BAHOTO JIFOJACHKOTO TIEPEKIaay; OMpaIbOBaHO
CIIOCOOM BH3HAYCHHS SKOCTH MAIIMHHOTO TIEPEKIaay 3a JIOTIOMOTOK METPHK
aBTOMATHU30BAaHOTO OI[IHIOBaHHSI.

Y poboTi mojgaHO UIIOCTPATUBHUI MaTepiasl Mpo iHTepdeiic oHaitH
KanbkynsiTopa ominku BLEU wmammaaMX mnepeknaniB, a TakoX pe3yJbTaTiB
OOYHMCIICHHS BIJMOBIMHOT OINHKH TPOAHATI30BAHUX MAIIMHHUX TEPEKIIaIiB
B1J1I0paHUX TEKCTIB.

MAIIMHHUNA TIEPEKJIAZL, SKICTb, CTATUCTUYHUN MAUIMHHUA
[IEPEKJIAJI, HEWMPOHHUI MAIINHHUN TIEPEKJIAZl, CAT, HAMT,
MAHT, BLEU, TER, GOOGLE TRANSLATE, DEEPL.



BCTYII

[Ticns macoBaHMX paKeTHUX OOCTPIIIB EHEPreTUYHOi 1HPPACTPYKTypU
Ykpainu, JOBroTpuBaanx OJieKayTiB Ta IJIAHOBUX BIJKIIOYEHb CBITJIA II€ OlIbIIE
3MIIHWJIMCS Ta PO3MIMPUIIUCS 3B A3KM YKPAiHCbKOI HAayKOBOi CHIJIBHOTH 13
€BPOICUCHKUMHU TMApTHEPAMHU 1 HAYKOBISIMH, a TaKOX JOCTITHUKAMH 3 IHIIAX
KpaiH 3a/Ji1 TMOIIYKY HOBHUX 1HXXEHEPHO-TEXHOJIOTTYHUX PIIIEHh MOCTABICHUX
npobjieM Ta MOXIMBOCTEM Mepexody Ha IHII JpKepesla TIeHepyBaHHS
CJICKTPOEHEPT1I, K HAIPUKJIAJ, TaK 3BaH1 «3€JICHI» JuKepena (CoHIle, BITEp, BOJA).
Ile 3arocTpuiio 1 Tak BUCOKY MOTPeOy y €KBIBAJICHTHUX Ta TOYHHMX IEpeKiagax
(baxoBUX TEKCTIB SIK HA aHIJIIMCBHKY, TaK 1 3 aHIIICHKOI MOBH, SIKY IMepeKiiagayi
GI3UYHO HE B CHJaxX 33J0BOJBHUTU IMOBHICTIO, TOMY (OKYyC MEpeuIinoB Ha
BUKOPHCTAHHS CHUCTEM MAILMHHOTO IEpeKiIaay CAaMOCTIMHO YM 3 MOJAJIbLIUM
penaryBaHHsAM (hpaxiBIeM 3 MEepeKiIaay.

[3 MosIBOIO MAIIMHHOTO MEpEKIaay 3’ aBUiacs HEOOXITHICTh B OLIHII SKOCTH
pe3yNbTaTiB MOro poOoTH. ABTOMATH3allisl 1OTO MPOIECY J03BOMIIA O Tamysi
po3BUBATHCS IIBUALLIEC Ta e(exkTuBHIilIEe, Tomy, nmounHatouu 13 2000-X poKiB,
novasny 3’SBISATUCS CUCTEMHU Ta aJITOPUTMU aBTOMATUYHOI MEPEBIPKHU PE3yIbTaTIB
MII: BLEU, WER, METEOR, TER, NIST, ROGUE. V¥ Hamiii po6oti Mu
NEepeBIpUMO  pe3yibTaTH pOOOTHM JABOX HAWBIIOMIIIMX CHUCTEM MAIIMHHOTO
nepeknanxy Google Translate 1 Deepl 3a momomMororw aBOX 13 BHIIEHABEICHHUX
cucteM, a came: BLEU ta TER.

Buieonucane 1 3yMOBIIIOE aKTyaJIbHICTh POOOTH, SIKa MOJIATAE Y TOMY, IO
3pocTaroua pojb HAYKOBOI'O Ta TEXHIYHOTO PO3BUTKY €JIEKTPOECHEPTreTUUHOT rays3i
Ta MDKHApPOJHOI KOMYHiKalii (haxiBlLiB BUCYBa€ HarajibHy NOTpedy B SKICHOMY 1
SKHAWUTIIBUIIIOMY TIEPEKIIaji BIAMOBIIHUX HAYKOBO-TEXHIYHUX TEKCTIB, SKUN
4acTO BUKOHYIOThH 32 JOIIOMOTOI0 CUCTEM MAIIMHHOTO NIEpeKyamy.

O0’€eKTOM JOCTITKEHHSI CTaB MAlIMHHUM TepeKiaJ HayKOBO-TEXHIYHHUX

TEKCTIB €JIEKTPOECHEPTEeTUUHOT raty3i.
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IIpeamerom aOCTiIZKEeHHs € CIIOCOOM BHU3HAYEHHS SKOCTH MAIIMHHOTO
NepeKyaay y MOPiBHIHHI 13 €TaJJOHHUM MEePEKIIa0M, BAKOHAHUM JTFOMHOIO.

Mera ganHoi poOoTH TmoONsirae y BHBYEHHI pIBHSA €EKBIBAJICHTHOCTU
MalIMHHOTO  TEpPeKJIaTly TEKCTIB HAayKOBO-TEXHIYHOI  CIPSMOBAaHOCTH  3a
JIOTIOMOTOI0 METPUK aBTOMATHYHOTO OLIIHIOBaHHS SIKOCTH PE3YJIbTATIB MATUHHOTO
nepexsiamy.

JI1sl N1OCSAATHEHHS MOCTABJIEHOI MeTH mNepel0adeHO BUPILIEHHA TAKHX
3aBJ1aHb:

1) mpocIiaKyBaTH iICTOPUYHI €Tl PO3BUTKY MAIIMHHOTO TIEPEKIALY;

2) BU3HAYMTH MOHITTS «MAIIMHHUN TIEPEKIIa» Ta MOXiIHI BiJl HHOTO;

3) mocHiuTH OCOOIMBOCTI HAYKOBO-TEXHIYHOTO MEPEKIaay 3arajioM i
HaYKOBO-TEXHIYHOI'O MAallIMHHOTO NEPEKIIay 30KpeMa;

4) mpoaHai3yBaTH SKICTh MAIIMHHOTO TEPEKJIaay HayKOBO-TEXHIYHHX
TEKCTIB 3a JONOMOIOI0 METPUK aBTOMATHUYHOTO OIL[IHIOBAHHS
MaIIMHHOTO TEpeKJIaay Ta BHU3HAUWTH TOJIOBHI TIOMHUJIKH, SIKHUX
MPUITYCKAIOTHCS CyYacHl CUCTEMU MAUIMHHOTO NIEpeKIany.

Marepiajiom nociimxennst € 11 aHorariif 7o crareid Ta iXHIX aBTOPCHKUX
NEePEKJIaaiB aHTIIIIChKOI0 MOBOIO 3 HAYKOBOTO KypHally « EHepreTuka: eKOHOMIKA,
TexHoJorii, exosoris» 3a 2020 ta 2022 poku, a came: «EneproedexTuBHICTH
TEIJIOHACOCHO  AJCOPOI[IHHOT  CHUCTEMHM  KOHCEpPBYBAaHHS  €HEPreTUYHOIO
oOnaJHaHHSA 3 YpaxyBaHHSIM pealbHUX pOOOYMX TMPOLECIB B aACOPOLIHHOMY
poropi», bespomuuit M. K., Maiictpenko O. O.; «DopmyBaHHS CKIagy
BIUIMBAIOYMX IIKIJUIMBUX 1 HeOe3neyHuX (HakTopiB BHUPOOHUUOT CHCTEMU,
Kaninuuk B. B., Kaninuuk B. I1., Mensnuk JI. O., Ilo6Giraitno B. A.; «CyuacHi
TEXHOJOrll TeHepyBaHHS Ta aKyMyJslii BOJIHIO. AHATITUYHUA  OIJIsA
TEOPETUYHOTO Ta MPAKTUYHOTO J0CBiy», boituenko C. 1O., Boc I1aBen, MatgiiB 1.
B., Tapactok O. B., Ilemimes O. b., HlkinpaIOK I. O., SIBopcki ApTyp; «AganTuBHI
MOJIeJIi TPOTHO3YBAaHHS €JEKTPUYHOTO HABAHTAKEHHS BUPOOHUYUX CIIOKUBAYIBY,
Kamnuuk B. B., Kaninuuk B. I1., Meiita O. B., Uynsk 0. M.; «Bmius cucrtemu

Smart Grid Ha HalloOHANBHY eHepreTuyHy Mepexy», bypuk M. I1., Innina O. O.,
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Jlobomsuucekuit  B. 0., Ilerpyuenko O. B.; «biokoMmiekcHuii aHami3
1HBaplaHTHUX CHCTEM EJEKTPOIIOCTauYaHHS HAa OCHOBI BIJHOBIIOBAHMUX JDKEPET
eneprii», benenox H. B., Cminyn JI. 0., Uubenic B. I.; «Ouinka pusukiB npu
1HTerpanii BiTHOBIIOBAHUX JIKEpPEN €HEeprii O CUCTEMHU EJIEKTPOMOCTAuYaHHS,
Bepewmiituyk 0. A., 3amynko A. 1., Haxonos B. @., Crenanenko B. A.; «Anani3
MIJXOMIB 70 BH3HAYEHHsS KIIBKOCTI TEIUIOBOI €Heprii Ha moTpeOu rapsdoro
BOJIONIOCTaYaHH Mij yac eHeproceptudikauii Oyaisens», Mukuta €. O., Haxonos
B. ®., oBkamox M. M.; «Kputepii OLIHIOBaHHS  BCTaHOBJICHOI
TpaHC(HOPMATOPHOI TOTYXKHOCTI Ha PO3MOAUIBYUX TMIJACTAHINAX EICKTPUIHHUX
Mepex», MoccakoBebkuid B. ., fAnmynecekuin O. C.; «BwusHaueHHs BTpar
€JIEKTPUYHOI ~ €Heprii Ha OCHOBI TPOTHO3IB  BY3JIOBOTO  €JIEKTPUYHOTO
HaBaHTaxeHHs», bminoB 1. B., Mipomuuk B. O., Illumanrok Il. B.; «Ominka
€HEProcroKMBaHHs OypOBOro IHCTPYMEHTY TIpu OypiHHI CBEpAJIOBUH Ha
3aKapcToBaHUX MopojHux Onmokax», Kykosa H. 1., 3aituenko C. B., Kptoukos A.
I., Cmomnsp B. I'., — y BCTaHOBIIEHOMY NIOPSIAKY .

Metoan [oOcCJigKeHHs], BUKOpPUCTaHI B po0OOTI, OynM BMOTHMBOBAaHI
MOCTaBJICHUMHU METOI0 Ta 3aBJAHHSAMHU 1 BKIIOYANU. €JIEMEHTH KOHTPACTHUBHO-
ICTOPUYHOTO aHali3y; KOMITApaTHBHUI METOJ, BUKOPUCTAHUH /I TMOPIBHIHHS
aBTOPCHKOTO  TEpeKiagy 13 MAIIMHHUMH, METOJ  KUIBKICHOTO  aHami3y,
3aCTOCOBAaHUMN ISl OOUMCIIEHHS SIKOCTH TEPeKIIaay; OMUCOBUIA METOM, YKUTHH AJIs
1HTEeprpeTalii OTPUMaHUX PE3YNIbTATIB OLIIHIOBAHHS.

Teoperuko-merononoriunow  06a3010 poOOTH €  HAYKOBI  Tpaii
IBanuipkoi H., Kusika T., Kynpsisiesoi H., MactokeBuua B., Pubanko 1., Tkau JI.,
Cwmipuosoi T., Comumrok H., Sdukisus A., Chiang D., Gaspari F., Hutchins W. J.,
Leusch G., Linares J. A. G., Liu Qun et al., Maucec M. S. et al., Nabeel T.
Alsohybe et al., Papineni K. et al., Sadler V., Snover M. et al.

HaykoBa HOBH3HA OJlep)KaHUX PE3YJbTATIB JOCTIKCHHS TOJSITaeE y
BU3HAYECHHI PIBHSA EKBIBAJICHTHOCTHM MAIMHHOIO TMEpEKJIaay HayKOBUX TECTIB

CJIEKTPOCHEPTETUYHOI Taly3l, OCKUIbKA B YKpaiHi Maike BIACYTHI (P1I0JIOTTYHI
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PO3BIIKM 3 SIKOCTHM MAIIMHHOTO MEpeKyiaay 3arajioM, 1 HAayKOBO-T€XHIYHOTO
nepeKIIaay TEKCTIB eJIEKTPOSHEPTeTHUHOT raly3i 30Kpema.

TeopeTnuHe 3HAYeHHS JTOCIHIKCHHS MOJSTa€ y TOMY, 110 BOHO HAaBOJAUTH
pPO3LIMPEHE Ta YTOUHEHE BU3HAYCHHS MOHATTS «MAIlMHHUN MEpeKyial», a TaKOX
pPO3KpWBA€E TOXIAHI BiJA HBOTO TIOHATTS «aBTOMATH30BAaHUUN  TEpEKIIay,
«aBTOMATH30BaHUN JIOACHKUIA TMEpeKya» 1 «aBTOMATHU30BaHUN MAaIIMHHUMA
nepeKsia, BUIM CUCTEM MAIIMHHOTO MEPeKIaay Ta OCOOJIMBOCTI iX poboTu, a
TAKOXX y3arajgbHIOE BHUKJIMKH, fKI TOCTalOTh IIiJi 4Yac TMepeKIaay HayKOBO-
TEXHIYHUX TEKCTIB.

IIpakTH4He 3HAYeHHS JOCIKEHHS 3yMOBJICHE TUM, 110 OyJH BHU3HAYEH1
TUIIOBI MEpeBaru 1 HEJOJIIKA MAIIMHHOTO MEePEeKIIay, MOPIBHIHO 13 JIOJACHKUM, a
TaKOX, 1[0 HOro pe3ylbTaTh MOXKYTh OyTH BHUKOPHUCTAH1 y MpOIIECi HANMCAHHS
KOHCIIEKTIB JIEKI[1} 3 npeameTiB «Betyn no ¢axy (nepeknano3HaBcTBa)y, « Teopis
nepekianay», «lIpobnemu nepekinaay HayKOBO-TEXHIUHOI JIITepaTypu» Ta MiJ 4yac
HaIMCaHHA KBadi(iKaliiHuX pooiT.

Anpobania pe3yabTatiB gocaimxenHs. HaykoBe nocmimkeHHs Oylio
anpoboBane mig vac XI MibkHapoaHOT HAyKOBO-TIPAKTUYHOI KOHGEpEeHIl
«KoponeHkiBcbki 4uTaHHSA. MOJOMIKHI KOPOJIGHKIBCbKI ymTaHHs» (11 — 12
macromaga 2020 poky, Iloarasa), VIII International Science Conference
«Problems and tasks of modernity and approaches to their solution» (March 02 —
05, 2021, Tokyo, Japan), III MixHapomHoi HayKOBO-TPAKTUYHOI KOH(DepeHIii
«AKTyanbHI mpobsieMu iHO3eMHOi (inosorii Ta mepekiago3HaBcTBay (10 — 11
mucronana 2022 poky, IlontaBa) Ta HamucaHHs cTateid y (axoBuUX BUJIAHHSIX
VYkpaian (Kymniposa T. B., Imutprok C. C., [lIumkoscrka JI. O. MidomnoeTtuka
JTOXPUCTUSHCHKUX Miosoriunux obpasiB y «lllonennuky Masku» [lapu KopHiii.
HaykoBuii BicHUK MixHapogHoro rymasitTapHoro yHiBepcurery. Ned8.4 2021.
C.81-84; IlaBennena A. K., Imurprok C. C. Ilepeknan jJekceM Ha MO3HAYCHHS 1K1
B moBicTi Mukonu IT'orons «CrapocBiTChki mominiukn». HaykoBuii BiCHUK

MixHapoaHoro rymaiTapHoro yHisepcurery. Ne51.3 2021. C.59-62).
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Crpykrypa aumiomMHoi podoru. Pobora ckiagaerbes 31 BCTyIy, IBOX
PO3MLTIB, TBOX BHUCHOBKIB JI0 KOXXHOTO DPO3JLTY, 3arajJbHUX BUCHOBKIB, CIIHUCKY
BUKOPHUCTAHUX JIKEPET Ta JOJIATKIB.

VY BCTyni BU3HAUYEHO AaKTyaJbHICTh TEMH HAyKOBOi POOOTH, OKPECIEHO
3aBaHHS JUIS JIOCSITHEHHS IIOCTAaBJICHOT METH, BHJAUICHO TMpEeAMET Ta 00 €KT
JOCTIJPKEHHS, HaBEACHO JDKEpENIbHY 0a3y, OMHCAaHO METOAM JOCHIDKEHHS Ta
ampoOariito poOOTH, OOTPYHTOBAaHO HOBH3HY OOpaHOi TeMH 1 HaJaHO KOPOTKIi
BIJIOMOCTI PO CTPYKTYpPY HAYKOBOi POOOTH.

VY mepmoMy po3aii 3M1IMCHEHO TEOPETUYHUN aHaII3 1CTOpii BUHUKHEHHS 1
BJIOCKOHAJICHHSI MAIlMHHOTO TEpEeKiIaay, BH3HAYCHO Ta OXapaKTepHU30BaHO
HNOHSTTA «MAIIMHHUI MepeKiaa» Ta MOXiJHI BiJl HbOTO, OKPECIEHO OCOOJIMBOCTI
MAaIIMHHOTO NEepeKIIaay HayKOBO-TEXHIYHUX TEKCTIB.

Hpyruii po3ain nependadyae MNpPaKTUYHUM aHami3 SKOCTH MAaUIMHHOTO
NEepeKyIaly HAyKOBO-TEXHIYHHUX TECTIB  E€JIEKTPOEHEPreTHYHOl Taimy3l 3a
JIOTIOMOT'0I0 METPUK aBTOMAaTUYHOI OI[IHKKA MamuHHOTo nepekiany BLEU 1 TER.

VY BUCHOBKAX OKpECIEHO OCHOBHI pe3yibTaTH poOOTH Ta MiAOUTO MiICYMKH
JIOCITIIKEHHS.

3aranpHmic 00car pobGotm — 134 cropinku, Oibmiorpadis MICTHUTH 53
JoKepella BHUKOPUCTAHOI JiTeparypu. Y poOoti BukopuctaHo 14 rtabmump 1 15

PHUCYHKIB.



PO3/ILJT 1. TEOPETUYHHUI AHAJII3 OCOBJIMBOCTEM
MAHIMHHOI'O IEPEKJIAAY

1.1. MamuHHUIA nepeKyIax B iCTOPUIHOMY 3pi3i

HaykoBuii 1uckypc 11010 TOro 4u TOro SIBUILA HEMOXKIUBUN 0€3 pO3yMiHHSA
HOro BUTOKIB Ta €TamiB PO3BUTKY, BHACIIJIOK SIKUX SIBUIIE, a caMe€ MAaIlWHHUN
nepeKsaa, HadyJio TOrO BUTIIANY, SIKUA Ma€ Ha CbOTOHI. 13 OypXJIMBUM pPO3BUTKOM
HAayKM Ta TEXHOJOrid Ha mnodatky XX CTOJITTA CYTTEBO 3piC IMONUT Ha
MOJIETHIEHHS] Ta MPUIIBUALICHHS MpOLECy MNepeknany, AK 3aqisl ePeKTUBHOI
MDKKYJIBTYpPHOT KOMYHIKaIlli, Tak 1 3aJyisi PO3MOBCIOKEHHS HOBOBHHAMIECHHUX
TeXHIYHUX Oyiar. TakuM YMHOM 3amMTH JI0 MEpPEeKJIaay MOXHA PO3IIIUTH Ha JBI
kateropii. TpaauiiiiHo icHye mnoTpeba B TNepekiagax «BUAABHUYOI» SIKOCTH,
0COOJIMBO MiJl 4Yac CTBOPEHHs OaraTOMOBHOI JOKYMEHTalli Uil BEJIUKUX
kopriopaiid. Tyt pesynbratd poOoTu cucteM MII MOXyTh 3a0maauTu 4ac 1
KOLITH, CIYTYIOUM YEPHETKAMHU MEPEKIIaiB, Kl MOTIM PeNaryoTh A MyOsiKalii
— med cnoci0 BHUKOPUCTAHHS HA3UBAETbCSI ABTOMATH30BAaHUM MalIMHHUM
nepexiagom (aHnt. human-aided machine translation (HAMT)). Oanak yacto
HEOOXITHUM € HE «IJIea]lbHO» TOYHE BIATBOPEHHS, a MEpeKIaj, KU MOXKHA
CTBOPUTHU IIBHUJIKO (1HOA1 MUTTEBO), IEPENAIOYH CYTh OPUTIHATBLHOTO TEKCTY, SIKUM
O rpaMaTUYHO HEJOCKOHAIHNM, JIEKCUYHO HE3rpabHMUM 1 CTHIIICTUYHO IpyOUM BIH
He OyB. OCTaHHIi 4acTO Ha3WMBAIOTh «MAITMHHUM MEPEKIAI0M JAJIsi 3ACBOEHHS» Ha
BIIMIHY BIJ TEpeKJaiB MNPUAATHOI JJIs MyOJiKaiii SKOCTH, sIKi Ha3WBalOTh
«MalIMHHUM TEepPeKIaZoM JUIsl pO3MOBCIOKEeHHA». He Tak 1aBHO Oys0 BHUSIBICHO
TPEeTIO KaTeropito 3actocyBaHHs, jAe MII BHUKOPHCTOBYIOTH [UIsl COLIAJIBHOI
B3a€MO/IIi (€JIEKTPOHHE JINCTYBAHHS, YaTH TOILIO), A€ 3HOBY K TaKH BHCOKA SKICTh
HE € BAXXJIMBOIO: «MAIIMHHUN TIepEKIIa IJIsl CIiIKyBaHHss» [36, c. 1].

3BUYalHO 1/1€1 11070 aBTOMAaTH3allli, YM IMaK MalluHi3alli, nepexkIagy He
BUHUKIJIM HI3BIJIKH, a pajiiie Oyiu JOTTYHUM MPOJOBKEHHSIM, BUCIOBIIIOBAHUX 1€

Pene /[lexaptom 1 ['otdpimom Jleitbninem y XVII cr. mymok mpo iCHyBaHHSA
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«yHIBepcaibHOi MOBM» 4YHM (inocodchkoi MOBH, sika Oyna O M030aBJICHOIO
JIBO3HAYHOCTEH, JIETKOIO /10 ONaHyBaHHS Ta Maja 0 obcmyroByBatu cepy Hayku
[15, c. 207]. Omnak neprri ¢izuuHi MaHidecTallii BACYHYTHX i7Iei BiIOYIIHCS JIHIIe
y XX cr. Tak, y 1933 pori ¢panmy3pkuii HaykoBelb JKopx AplpyHiI OTpUMaB
NaTeHT Ha MallldHy, $SKa MOTIJla CIyryBaTH MEXaHIYHUM O0araTOMOBHUM
ci1oBHUKOM. OJIHaK 1€ HE CKOJMXHYJIO TOTOYaCHE HAYKOBE CYCHIIBCTBO TaK, SIK
omyoOmikoBanuit y 1949 pori Boppenom BiBepom memopanayMm i3 KOHKPETHUMHU
IPOTO3UIIISIMU 100 BUPIMIEHHS MpoOJieM 13 6araro3HayHICTIO TPUPOAHUX MOB,
Kl TPYHTYBaJlUCSd Ha HOT0o 3HaHHAX 3 Kpunrtorpadii, CTaTUCTUKH, TEOPIi
1H(popMaIlli, JOTIKM Ta MOBHUX YHIBEpCaliil, 10 HA TOM Yac CTAJIO HAMOUIbLIUM
CTUMYJIOM JIJIsl pO3BUTKY AociipkeHb y chept MIT y Cnonyuennx [ltatax. [icns
yenixy MeMmopanaymy «llepexnan», y 1952 poui €romya bap-I'iinens ckiukas y
MaccayyceTcbKOMYy TEXHOJIOTIYHOMY 1HCTUTYTI TEpILYy HAyKOBY KOH(EpEHILIo,
MPUCBAYEHY MAIIMHHOMY TEpeKJaay, Ha AKId «Oyau BUCYHYTI Pi3HI 171ei 11010
MOMNEPEIHHOI0 Ta MOCTPEJAaryBaHHs, BUKOPHUCTAHHS MIKPOIJIOCApIiB SIK 3ac0o0y
3MEHIIICHHS TPoOJeM HEOMHO3HAauYHOCTH (3a paxyHOK BHOOpPY BIAMOBIIHUX
L1IbOBUX JIEKCUUHUX OJMHMUIIB), @ TAKOXK JJIs1 IEBHOTO POy aHall13y CUHTaKCUYHOI
cTpykTypu. IIpomoHyBanmcsi pi3HI OPOMO3UINT 100 MaOYTHBOI IISTIBHOCTH
[36, c. 2].

Ockinpku Ha moyaTkoBuX eramnax (1950-1i—1960-Ti), TIHTBICTIB HE 3aTy4anu
JI0 KOHCYJIBTYBaHHS, TO METOJU JOCIIPKCHHS PO3AUIMIIMCS Ha eMIIpPUYHi, SKi
BUKOPHCTOBYBAJIM CTATUCTUYHI JIaH1 JUIsI TIONTYKY Ta BUKOPUCTAHHS TPaMaTUIHUX 1
JEKCUYHUX 3aKOHOMIPDHOCTEH, Ta TEOPETHUYHI, SKI BKJIIOYAIM MPOEKTH
byHIaMEHTAIBHUX JIHTBICTHYHUX JIOCTIKEHb, IO 3T0JIOM OTPUMAd Ha3BY
«KOMIT'FOTEPHOI JIHTBICTUKWY. Cepell HayKOBIIB TOTO Yacy Taki MPOTHUCTaBJICHI
OJMH OJHOMY METOAM 3a3BHUaii «OMHCYBalM SIK «rpy0y Cuiy» Ta
«mepdekiionizmM» BiamosigHo» [35, c. 434].

3a BUIIEBKA3aHOTO JECATUIITTS BUHUKIM 1 PO3BUBAINUCH TaKl TPU MiJIXOJIU

o MII:
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1) Mozxenb «mIpsIMOTO TMEpeKIany», 3a SKOi MpaBuiia MporpaMmyBaHHs Oyiu
po3po0IeH] I TepekIaay 3 oAHiel KoHKpeTHO! BuxigHoi moBu (BM) Ha omny
KOHKPETHY HUIL0BY MOBY (I[M) 3 MiHIMaJIbHHMH aHaII30M Ta CHHTAKCUYHUMU
NepeTBOPEHHAMU. J[OCTIAHUKM HaMmarajucs 3MEHIIUTH OMOHIMIIO 1 TOJIICEeMIito
IIUIIXOM CIIPOIICHHS TBOMOBHHUX CIIOBHUKIB, TOOTO Hagarouu cioBaM [[M emuHi
€KBI1BaJIEHTH ciiiB BM;

2) MOJeNb «IHTEPJIIrBW», 3aCHOBaHA Ha aOCTPAKTHHX MOBHO-HEUTpPATBLHUX
penpeseHTalifx (kojgax abo CHMBOJIax, He3aIeKHHX K Bi BM, tak i Bix [IM), 3a
K01 Tepexiaa Bij0yBaBcs B JBa eranu: 3 BM Ha iHTepIiHTBY Ta 3 IHTEPJIHIBU Ha
IM;

3) MoJenb «IEepEeHEeCEeHHs», 3a SKOI MEepeKiIaj CKJIaJaBcs 3 TPbOX ETaIliB:
aHami3y aOCTpakTHUX pernpe3eHTtaniii TekcTiB BM, mnepemaui iXx 3MmicTy Ha
€KBIBaJIEHTHI a0CTpakTH1 penpe3eHTauli TekcTiB [IM Ta renepauii (a0o cuHTE3Y)
TOTOBOTO TEKCTY mepeknany [36, c. 2-3].

VY cBoill mepeBaxkHiil OUTBLIIOCTH «EMITIPUKW» TOCIYTOBYBAIUCS MEPIIUM
METOOM, y TOM Yac SK «HepPEeKUIOHICTH» NTPOBOAWIN (PYyHIaMEHTAIbHI
JIHTBICTUYHI  JOCHIIKCHHS, MNPUAUISIOYHM  OCOOJMBY  yBary  MeTojaM
CUHTAKCUYHOTO aHaJli3y.

Ho cepenunu 1960-x pokiB mociiaauibki rpyrnu 3 MII Oynu cTBOpeHi B
0araTboX KpaiHax CBITY, BKJIIOYAIOYM OUIBIIICTh €BPONEUCHKUX KpaiH (YTropiuuHa,
YexocnoBauuuna, bosrapis, benbris, Himeuunna, @Ppanuis Ta iH.), Kuraii,
Mekcuka Ta SnoHis.

ITepuri poboui cucremu Big IBM 1 JxopmxrayHa Oyiu mnepeadyacHo
OTIPUJTIOJTHEH1 Ha MIUPOKHUH 3araji, 1o B PEe3yJIbTaTi MPUBEPHYIIO yBary ypsay 10
HESKICHUX TIePEKIIaIiB, Ikl BOHU HajlaBaiv. TakuM 4uHOM, B 1964 poril nepxkaBHi
CHOHCOpH AochikeHb Ta po3podok MII y Cnonyyenux Illtatax (mepeBaxkHO
BIMCHKOBI Ta PO3BITyBaIbHI CIY)OM) mornpocwin HarioHanbHU HayKOBHIA (POH]T
ctBOpUTH KOHCYNbTaTUBHUI KOMITET 3 aBTOMATHYHOI OOpOOKHM MOBH (@HIJL
Automatic Language Processing Advisory Committee (ALPAC)) 3anis1 BUBYEHHS

cuTyanii. 3a pe3yapTaTamMu poOoTH Kowmicii, y 1966 pori OyB omyOmikoBaHHIA
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CYMHO3BICHUHM 3BIT, y skoMy Hnmiocs, 1mo MII € moBUIbHIIIMM, MEHIII TOYHUM 1
BJIB14i JIOPOKYUM, HIXK TIEPEKIIaJl, 3pO0JICHUI JTIOUHOIO, 1 IO «HE ICHY€E HETalHO1
abo mependadyBaHOi IMEPCIEKTHBH KOPHUCHOTO MAIIMHHOTO Iepekiamny» [24,
c. 32]. Uepe3 Taki BUCHOBKH (sIKi HaBiTh Ha TOW 4Yac HAa3UBaJIM YICPEHKCHHUMH Ta
HeJaNeKOTNAAHUMH) (piHaHCyBaHHS TMpoekTiB 3 MII mpusynunumocs waitxe
MOBHICTIO, 10 (haKTUYHO TMOKJIAJI0 KiHElb HE JIMIIE TMOTCHIINHUM, a W BXKe
ICHYIOUMM HayKOBUM JOCIIIKEHHSIM Ha HACTYIHI JecsaTh pokiB 3 1967 mo 1976,
siki Bimesim [)xon XatumHe y cBoiil poboti «Machine translation: a brief history»
(«MamuHHUN TepeKiIaa: CTUCTA ICTOpIs») HA3UBAE «TUXHM JIECATHIITTIM
[35, c. 437].

HesBaxatoun Ha 3ryOoHuit BruB 3BiTy ALPAC, nounnaroun 13 1970-x Bce
OuIbIlIe CHUCTEM MAIIMHHOTO Mepekyiaay Oyjo BBEIEHO B eKCIuTyartamito. Tak, y
1970 pori 1o yBaru rpomaacbkoct npeacraBuiaun TITUS, 6araToMoBHY cuctemy
JUTsL Tiepekiiany pedepartiB, po3podiieny [HctutryTom TekcTmmo Opanii, a y 1972
poIli 3’sIBUJIaCh CHEIiaibHO Po3po0JieHa Mij MepeKyiaid MaTeMaTUYHUX TEKCTIB 3
KATaChbKO1 aHTmiicbkoro cucteMa CULT Big Kuralicbkoro yHIBEPCHUTETY
['oHKOHTY.

Opnak OiBIIOI TOMYJSAPHOCTH HAOYNMHM yCTaHOBKHM Systran, po3po0ieHi
[Tirepom Tomoro, sIKi 3 MITUHOM Yacy OyJu BCTAHOBJICHI B 0araTb0X MIXKYPSIOBUX
opranizauisx, sk Hanpukiaaa: HATO, MixHapoaHe areHTCTBO 3 aTOMHOI €Heprii
(MATATE) — ta Bemukux Kkommnadisx, sk otr: General Motors, Dornier,
Aérospatiale Tormo [35, c. 438].

Cucrema Big Logos Corporation, sika 3’sBuiacs Ha modaTky 1980-X pokiB i
Oyna pospobnena bepuapgom E. CkOTTOM sIK aHTIIHCHKO-B’€THAMCBbKa CHUCTEMa
JUTSL TIEpEKJIaay TOCIOHUKIB JJIs JIITaKiB, CTalia TOJIOBHUM KOHKYpEeHTOM Systran i
3aJIMIIANIacsl HUM BIPOJOBX JEKIIBKOX ACCATUNITH. 3rogoMm, y 1982 pomi, y
CHUCTEMH 3’sSBUJIACS HOBAa HIMEI[bKO-aHTJIIHCHhKA BEPCis, a Mi3HIIIE JOJAIA W 1HIII
MOBHI MapH.

Hanpukinmi 1980-x pokiB 3’sBuiacsi KOMepIliifHa HiMEIbKO-aHTJIIMChbKa

cucrema METAL, sika Oyna pe3ynbTaToM JOCTiIKeHb TeXachbKoro yHIBEpCHUTETY.
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Uepe3 neskuil yac Ha PUHKY MPEICTABUIM MOBHI Mapu AJs TOJUIAHACHKOI,
b paHITy3bKOi Ta ICTIAHCHKOT, a TAKOX aHTJIACHKOI Ta HIMEIIPKOT MOB.

Taxi cuctemu, sik Systran, Logos 1 METAL, 3aranom Oynu po3po0iieHi st
3arajibHOr0 3acTocyBaHHs, xoua de facto ixHi cioBHMKM OynM amanToBaHi JUIs
OKpeMHX MpeaMeTHUX obnacteii [38, c. 18].

Hanpukiami 1980-x Ha puHKY CHCTEM MAIIMHHOTO MEpeKIaxy s
NIEPCOHABHUX KOMIT'ToTepiB 3’sBuimcs W iHmn cucremu (PC-Translator Bix
Linguistic Products, GTS Bix Globalink 1 cepisi Language Assistant Big MicroTac)
[38,c. 19].

Takox y apyriii nonoBuHi 1980-X pOKIB MOCHIMBCS 1HTEPEC O CHUCTEM
MOJIeNII «IHTEPJIIHTBUY», YaCTKOBO MOTHBOBAaHUW CY4aCHUMHU JIOCHIIPKEHHSIMH B
obnactu mry4yHoro iHtenekty (III) Ta xorniTuBHOI miHrBicTHMKU. Tak, cucrema
DLT (Distributed Language Translation) Bix kommanii 3 po3poOKH HpOrpaMHOTO
3abe3neuenHss BSO mix kepiBHuntBom TyHa Bitkama 3amymyBanacs sk
OaraToMOBHa IHTEpaKTHBHA cUCTeMa. BoHa Mana mpaifoBaTH B KOMIT FOTEPHHX
Mepekax, I¢ KOKHa oauHulll (TepMiHai) Oyja MalldHOK TEpeKJIaay 3 JIUIIe
OJIHIEI0 MOBHOIO Maporo. TeKCTH IUIaHyBaldM TMepelaBaTh MK TepMiHaJaMu
MOBOIO-TTIOCEpEeTHUKOM  (MOaudikoBaHOO  (OPMOIO  eClepaHTo).  AHali3
oOMexyBaBcsl Hacamrmepel MOPGOJIOTTYHUMH Ta CHHTAKCUYHUMHU OCOOJIMBOCTSIMU
0e3 CeMaHTHMYHOI OOpOOKM. YYacHUKH NPOEKTY MOKJIAIM 3HAYHUX 3YCUJIb Y
CTBOPEHHI BEJMKHUX JIEKCMYHMX 0a3 JaHWUX, a B OCTaHHI POKHU 3alpOIOHYBaJd
noOyayBatu JIBOMOBHHI OaHK 3HAHB 13 KOPITYCY MEPEKIAICHUX JIOJIbMHA TEKCTIB
[47, c. 109]. Ile cTano cBOEPITHUM TIEPEABICHUKOM IMi3HIIINX, 3aCHOBAaHUX Ha 0a3i
MIPUKIIAJIIB CUCTEM.

VY 1980-x pokax Garato JOCHITHUKIB BBaKaJM, 10 HAHOUIBII IMOBIPHUM
3acoboM s mokpaiieHHs sikoctd MII OynyTe gociikeHHs 3 00poOKu
npupoaHoi MoBH B KoHTeKCTI LII1.

Maifke He3aJIeXHO BiJ HAYKOBIIIB, O€3MOCEPEIHhO TOB’S3aHUX 13
pospoosienHsiM  cucteM MII, mnpotrsrom 1980-x pokiB Tmepekianadl  Tex

3HaOMIIIKCSA 13 TepeBaraMyu BUKOPHCTAHHS KOMIT IOTEPIB ISl BUKOHAHHS CBOET
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poboTH, a came TaKMMH NepeBaramMu sK: MPUIIBUIIICHHS ONpPAILIOBAHHS TEKCTIB,
CTBOPEHHS 1HAMBIAYyalIbHHUX TJOCApiiB, MOKJIMBOCTAMH OH-JAH JOCTYIYy 0
JOKYMEHTIB Ta iXx mepecwrtands. OpHak BOHM Oyiau po34apoBaHi SKICTIO
torouacHoro MII. Sk cnemiamicraMm, 13 HampalbOBaHUMH TEXHIKAaMU Ta
BU3HAYCHUMH MOTpeOaMu iM XOTUIOCHh KOHTPOJIOBATH MPOIIECH, HE OyIydH JIUIIE
NacMBHUMHM criocTepiradyamu. Came TOMYy pO3pOOHMKH, AKI B3SJIU 1€ /10 yBarw,
BUITyCTUIM 0araTo 1HCTPYMEHTIB IJsl Y3TOJDKEHHS BHYTPIIIHBO TEKCTOBOI
TEPMIHOJIOT1], CTBOPEHHS CJIOBHHKIB Ta IJIOCApiiB, @ TAKOX Mepeaadl JOKyMEHTIB.
VY 1990-x BiaOyBCsi HAyKOBUUM MPOPHUB Yy Mii ramxy3i 1 Ha PUHOK BUMIILIMA TEPIIi
«poboul  craHlii mnepekinagaya» (aHr.  «translator’s  workstation»  abo
«workbenchy). 3apa3 Ha pHHKY IiCHye O0araTo TOCTaYaJbHUKIB IOMIOHHX
MPOJYKTIB, a HAa TOM yac «Haumnepmmmu Oynu Trados (Translator’s Workbench),
STAR AG (Transit), IBM (TranslationManager, Bunyuyenuit 3 odiry), Eurolang
Optimizer (Takox Oinbie He goctynHuil). [porarom 1990-x 1 Ha moyatky 2000-x
3’aBusocst 6araro iHmmx: Atril (D€ja Vu), SDL (cucrema SDLX), Xerox (XMS),
Terminotix (LogiTerm), MultiCorpora (MultiTrans), Champollion (WordFast),
MetaTexis 1 ProMemoria» [36, c. 11]. Tak, y nepekiianadiB 3’sIBUBCSI TTOBHICTIO
KOHTPOJIbOBAaHUW HUMU 1HCTPYMEHT, BUKOPHCTOBYBAaTH ab0 ITHOPYBAaTH Oylb-sKi
GyHKIIIT IKOTO BOHU MOTJIM Ha BJIIACHUIA PO3CY/I.

HaiiGinemoro cepen noxil 'y nocaimkenHi MII micas 1989 poky crano
MOBEPHEHHS /10 CTATUCTHUYHMX IIJIXO/1B, @00 TaK 3BaHOTO «EMIIIPU3MY» TEPIIOTO
necstunitta. Cepen Ipyn HAayKoBIIB MoxkHa BuimuTH rpyny IBM i3 Mopkrays-
Xaiitc B Heto-HMopky Ta ixnro cucremy Candide, BiamiHHOIO prcoro sikoi 6yio Te,
IO CTATUCTUYHI METOAM OyJu MPAKTHYHO €JUHUM 3aCO00M aHaji3y Ta reHeparii
0e3 3acTocyBaHHS KOJIHUX MOBHUX mpaBui. Jlociimkenns IBM rpyaTyBasiocs Ha
KOPITyCl TEKCTIB ()paHIly3bKOIO Ta aHTVIIMCHKOI MOBAaMH, II0 MICTHJIUCS Yy 3BiTax
KaHaJIChbKUX TmapiaMeHTchkux gebariB  (Canadian Hansard). Cyts wMeromy
noJjisirajia B TOMy, 100 CIOYaTKy CIIBCTABUTH 3a 3MICTOM (¢pasu, Ipymnu CiliB 1
OKpeMI CJIOBa TapajeibHUX TEKCTIB, a MOTIM OOYUCIUTH WMOBIPHOCTI TOTO, IIO

OyAb-SKE CJIOBO B PEUEHHI MOBM OpHUTIHAIY BIANOBiJa€ CJIOBY abo cjioBaM Yy
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pEYEHH1 MOBH TEpeKyaay, 3 SIKUM BOHO OYyJIO CIIBCTaBI€HO. Y HACTYIMHOMY KpOIIi
pPE3yNbTaTH TIEPEBIPSUIA Ta 3MIHIOBAIHU BIJMOBITHO 0 YaCTOT MIEPEXO/IB BiJ CIIOBA
JI0 CIIOBa B ILIJBOBIM MOBI, SIKI OTPUMYBAIH 13 KOPIMYCy ABOMOBHUX TeKcTiB. Il]o
3IUBYBAJ0 OUIBIIICTh JOCITIIHUKIB, BUXOBAaHMX Ha 0a3l JIIHTBICTUYHUX METO/IIB,
Tak 1e Te, M0 pe3yJbTaTh OyJId JOBOJI NPUAHATHUMHU: MaiKe ITOJIOBHHA
nepekiaieHnx ¢pa3 abo TouHO 30iramacs 3 mMepekiIazaMd B Kopiyci, abo
BUpa)kajla TOM caMMii 3MICT JEII0 IHIIUMH CJIOBaMH, a00 MPOMOHYyBala IHIII
OJTHAKOBO aJIcKBaTHI mepekiaau [38, c¢. 23].

3 Toro yacy cratucTHuHuii MamuHHuM niepekian (CMII) craB ocHOBHUM
HaAIMPSAMKOM JUTsl 6araThoX JOCIHITHUIIBKUX TPyI, 0a3yI04YNCh TOJOBHIM YHHOM Ha
Mmoaem IBM, ame 3 OaratbMa HOZAJBIIMMH BIOCKOHAJIEHHSAMHU. IlodaTkoBuit
aKIICHT Ha CITIBCTaBJICHHI CJIIB MI’K BUX1JIHOIO Ta I[IJIbOBOIO MOBaMHU OyJIO 3aMIHEHO
KopemsilisiMid MK «bpazamu» (TOOTO MOCHITOBHOCTSAMH CJiB), BKJIIOUCHHSIM
MOPQOJIOTIYHOT Ta CUHTAKCUYHOI 1H(pOpMaIllii, a TaKOX 3a JOIOMOTOI0 PECypcCiB
CJIOBHUKaA Ta Te3aypyca. OcHOBHUMHM 1ieHTpamu fociaimkers 3 CMII e PeitHcbko-
Becrdanbchkuii TexHIYHUN yHIBepcuTeT AaxeHa Ta yHiBepcuteT I[liBneHHOI
Kanidopnii, a HemoaaBHo 10 HUX npuegHanacs koproparis Google [36, c. 11].

Tak gk onvcaHuwil BUIE KOPHMYyCHUH miaxia no pociimxenHs MII cuibHO
MOKJIAIA€ThCSl HA 1ICHYBaHHS OJHOMOBHHX, JBOMOBHUX 1 0araTOMOBHUX KOPITYCIB
TEKCTIB, TO 13 TOTO YacCy 3HaYHO IMOCHIJIAJIACs yBara JI0 30MpaHHs, HAKOMTUYCHHS Ta
OILIIHKU TEKCTOBUX 0a3 JTaHHUX.

«He3Baxkaroun Ha Te, MO TOJOBHOIO 1HHOBaIiel0 3 1990 poky Oyio
3pOCTaHHSl KOPIYCHUX MIAXOAIB, AOCHIPKEHHS Ha OCHOBI MpaBWJI TPUBAIU SIK Y
MOJIEJISX MEePEHECEHHs, TaK 1 y MOJENAX IHTepiHTBUY [38, ¢. 24], 1m0 TakoX 1ajo
KUTTS OaraThoM TpoekTtam, cepen skux: cuctemMa CAT2 i3 CaapOprokkeHy;
cuctema PaTrans, 3acHOBaHa Ha MOjeJi MEepeHECeHHs, po3pobsena B Jauii s
NepeKyaay TMaTeHTIB JaTChbKOIO/aHTIMCHKOI0 MOBAMH; CHUCTEMa 0araTOMOBHOTO
nepekiany TexHiuHux mnocioHukiB CATALYST Bim VYuiBepcutery Kapheri-
Mennona (CMU) i1 kommanii Caterpillar; cnemiansna cuctema DIPLOMAT nist

nepexsagy cepooxopBaTChKOI MOBH y BIMIChKOBUX AisiX Bia Toro x CMU; cucrema
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ULTRA Bin YHiBepcutetry mraty Hero-Mexiko; cucrema UNITRAN, 3acHoBana
Ha JiHrBicTuyHii Teopii [Ipunnumis 1 [TapameTpiB, po3pobiieHiit B YHIBEpCUTETI
Mepinenna bonni [Ix. loppom Toro.

IToBepuennss minrpumku ypsay CIHIA nmna gocnimkens MIT o3Hagano
KiHelb pyHHiBHOTO BIUMBY 3BiTY ALPAC 1966 poky.

I3 ki1 1980-X pOKIB HEYXHIIBHO 1 CTPIMKO 3pOCTaB IHTEpPEC J0 MepeKIaay
YCHOTO MOBJICHHS, III0 CTABUJIO CEPHO3HI BUKIMKHU JO MOEIHAHHSA PO3MI3HABAHHSA
Ta CUHTE3Yy MOBIICHHS, MEPEKIIaay PO3MOB 1 J1aJIOT1B, CEMAHTUYHOTO aHali3y Ta
YYTIMBOCTH JIO COIIaJIbHUX KOHTEKCTIB 1 CUTYaIlIH.

[lepmia moBroTpuBaia mpoekTHa rpyna Oyna crBopeHa B 1986 poui B ATR
Interpreting Telecommunications Research Laboratories (posramoBana B Hapi,
nobnusy Ocaku, SAnonis). ATR po3poOisina cucremy peectpaitii TeaeoHOM Ha
MIDKHApPOJHUX KOH(EpeHLisiX 1 TeneOHHOro OpOHIOBAHHSA MICLb Yy TOTENSX.
Tpoxu mizuime 3’sBuBcs mpoekT JANUS mix kepiBHUIITBOM Auiekca Baiibens 3
VuiBepcurery Kapheri-Mennona, [Kud 3rooM po3NoyaB  CHIBIOpAIO 3
VYuiBepcurerom Kapncpye (Himewumna) ta 3 ATR y xoncopmiymi C-STAR
(Koncopiiiym mepenoBux JociikeHb nepekiany MoBieHHs). [Ipoext JANUS
TakoX OyB 30CEpe)KCHUN Ha IJIaHyBaHHI MOAOpPOXKEH, OJHAK cucTeMa Oyia
po3po0IeHa TaKUM YUHOM, 11100 i MOXKHA OyJIO JIETKO MOIIUPUTH Ha 1HII cdhepH.
CyTTeBOo aMOITHIIIMM BHSIBUBCS MNpoekT Verbmobil, sikum kepyBaB Bosbdranr
Banbcrep 1 sxuit 3 1993 no 2000 pik ¢inancyBaB ypsin HimeuunHu B HU3LI
yHiBepcuTeTiB [38, c. 26]. Ha meTi y mpoekty Oyio po3poOUTH JOTOMIKHHMA
MOOUIbHMM 3aci0 A1 0COOMCTOro BEAEHHS KOMEPLIMHUX MEeperoBOpiB HIMIIB Ta
STIOHIIIB aHTJIIMCHKOI0 MOBOIO, SIKIIIO BOHH HE BOJIOJIIOTH HEKO BiJBbHO. I 0JIOBHA
MeTra He Oynma jgocsrHyTta, ajne icHyBaHHs Verbmobil chopusio crBopeHHIO
NOJANBIINX JOCIITHUIBKUX Tpyn i€l ramy3i y HiMmeuunni. [IpocTinty KoHIIENIit0
MaB «TOJIOCOBUH TMepeKsianady», po3poOJeHUN [JIsi aMEepUKAHCHKUX BIHCHKOBHX
(Phraselator), sixkuii 6yB CBOro poay pPO3MOBHHUKOM i3 YCHMM BHBOJOM KiJIbKOMa

MOBaMHU: T1H/I, TAWCHKOIO, 1HIOHE31HCHKOI0, MYIITY, apa0ChKO0 TOIIIO.
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36araueHHs METOJIOJIOTII TPOTITOM TOMEPEAHIX IECATHIIITh, SKE CTallo
0co0mMBO akTHBHE BHpoaoBk KiHIE 1980-x—1990-x pokiB, BHUIIyCK HOBHX
mporpaM Jjisi aBTOMAaTH30BAHOTO TMEPEKIaay IMPOJAEMOHCTPYBAIM OOMEXKEHICTh
oOpaHHSl €IMHOTO MIAXOAY A0 MpoOJeM Mepekyiany, o0 MPOTEeCTyBaTH MEBHY
TEOPII0 YU KOHKPETHHH METOJI, aJKE 32 TAKUX YMOB OTPHUMaHI pe3yjbTaTH Oyiau
ab0 HemepeKOHJIMBUMH, a00 Malli BKpail 0OMeKeHe 3acToCcyBaHHA. TakuMm, YUHOM
HAyKOBIl  JIANUIM CHOUIBHOI JAYMKH, IO 3311 JIOCSITHEHHS SIKICHOTO
aBTOMATUYHOIO MEpEeKIaay MOJEI MaloTh OYyTH «T10pUaaMmu», MOEJHYIOYH B cO01
oJlpazy JEKUIbKa HaMKpalMX METOAIB Ha OCHOBI MpaBW, CTAaTHUCTUKU Ta
MIPUKJIA]IIB.

Cdepa ominku sikoctu MII goBoni mokBaBuiack y 1990-Ti poku, Oynu
MPOBEICHI YMCIEHHI CEeMIHapu, MPUCBAYCHI MiM mpoldiieMaTuil, SKi CTalu
yacTUHOIO Oaratbox KoH(pepeHuid 3 MII. CnouaTky OIiHIOBaHHSI BHKOHYBAJIU
JIOU-TIEPEKIaiadyl Ha OCHOBI TakuX (PaKkTOpiB, SIK 3pO3YMLIIICTh, pPO30IPIUBICTS,
TOYHICTb 1 aJICKBATHICTh, ajie TaKl METOAM KOILITYyBaJii Oarato 4acy Ta Cuj, TOMY 3
2000 poky Oyno MOKJIaAEeHO 3YyCWJb a0u pO3pOOUTH aBTOMATH4YHI (YW HaIiB
aBTOMATUYH1) METOM MEPEBIPKH 1 OLIIHKH.

OnHuM 3 BaXJIMBUX HACHIIKIB po3poOku moneneid MII Ha ocCHOBI
cratuctuku (CMII) cramo 3acrocyBaHHS CTaTUCTUYHOTO — aHAI3y IS
aBTOMATU4HOI OLIHKK podotu cucteM MII. Ilepmoro TexHosoriero cransa BLEU
Binx rpynu IBM, mi3uime 3’sBunacs NIST (Bim HarioHaasHOTO 1HCTUTYTY
CTaHJApTIB 1 TexHoJOTii). OOMABI TeXHOJOTIi 0a3yl0ThCs Ha ICHYBaHHI CTBOPEHUX
JIOJIMHOIO MEePEeKIIaiB (Tak 3BaHl «KOHTPOJIbHI TEKCTW») 1 JOCTYIY A0 HUX. TeKcT-
pe3ynbrat pobotu cuctemu MII OpiBHIOETHCS 3 OTHUM 13 KITBKOX «KOHTPOJIBHUX
TekcTiBy». [licist mporo Texctu MII, siki € imeHTHUHUMH a00 AyXe OJU3BKUMH J10
«ETAJIOHHOT0» TEKCTY 3 TOUKH 30pYy MOCIIIOBHOCTH CJIiB, MalOTh BUCOKI OI[IHKH, a
tekcT MII, AKi CUIBHO BIJIPI3HSIOTHECA a00 OKPEMHUMHU BKUBAaHHSMH CIiB, a00
iXHBOIO TMOCIIOBHICTIO, BIJANOBIIHO OTPUMYIOTh HHU3BKi. [3 1IbOr0 BUILIMBAE
3aKOHOMIPHICTb, III0 OOWJIBI TEXHOJIOTIi OLIHIOKTH MEPEKIaJa Ha OCHOBI MPaBUII

(six1 3 mpodeciiHOT 1 YNTAIBKOT TOUYOK 30py € OUIbII aJeKBAaTHUMM) HUKYE, HIXK
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NepeKIar CUCTEM CTATUCTUYHOTO MAIIMHHOTO Nepekiaay. Takum YMHOM, MOXKHA
3poOMTH BUCHOBOK, [0 TEeXHOJOTIi OIiHKK skocTu nepekinany BLEU 1 NIST e
IIIHHAMH JIJI1 MOHITOPWHTY TMOKpamieHb y cuctemax MII BmpomoBx iXHBOTO
icHyBaHH 1 pobotu [36, ¢. 14-15].

[Ipotssrom 1990-x pokiB po3poOJEHHS TNepeKIagalbKuX CHUCTeM s
KOHKPETHUX MPEIMETHUX Taldy3edl TpUBaJlO 4YacTO 13 BUKOPHUCTAHHIM
KOHTPOJIbOBAaHUX MOB (13 YITKUM 0OOPOM JO3BOJICHUX TEPMIHIB 1 KOHTEKCTIB, a
TaKO)X HOPMYBaHHSM CTHIIO, SKAA MaB BIANOBIAATH THM YU  THM
JTOKyMeHTam/c(epaM 3acTOCyBaHHs), SIK1 JOMOMarajid MeBHOI MIPOI0 MOJ0JIaTU
npoOiieMn Oarato3HayHocth. Cepel Takux cucTeM Oynu: cucreMa Big Volmac
Lingware Services Il TEKCTHJIBHOI KOMITaHIi, CTpaxoBOi KOMITaHIi Ta st
nepeKsaay MociOHMKIB 3 TEXHIYHOTO OOCIyroBYyBaHHs JIiTakiB; cuctema Bia Cap
Gemini Innovation a1 nepexiaay BiiCbKOBUX TEIEKCHUX MOBIIOMIICHb; STMIOHCHKA
cuctema Bij CSK B cdepi (iHaHCIB Ta EKOHOMIKH; TaKOX AMOHCHKA CHUCTEMa BIJ
NHK nns mepeknagy SMOHCBKMX HOBHH Ha aHTNIIMCBKY MOBY Tomo. OnHak
HAWYyCHIIIHINIOW 3 YyCiX KEpPOBaHMX MOBHUX CHCTEM 3aiumanacs «Smart
Translatory («Po3ymuuii iepekiamauy) Big Smart Corporation [37, ¢. 18].

I3 mosiBoro Ha puHKy nepcoHanbHux kommn 0TepiB (I1K), Ha mouatky 1990-x
cucremu MII mouvanmu mpoexkTyBatH 1 i HUX. Ha  BiamiHy  BIX
BY3bKOCIICI[1aT130BaHUX CHUCTEM, OINHMCAHUX BHUINEC, BOHU OYyJIU po3poOJieHI Ha
CTapHUX MOJICTIAX «IEPEHECCHHS» 1 «IPSAMOTO TEPEKIaay» Ta MO3UI[IOHYBAINACS K
CUCTEMH 3arajlbHOrO MpHU3HAUYEeHHA. Xoya, abu 3allHATH SKHANHOUIbIIY HIIly Ha
puHKy, y nanux cucrem i 1K 3a3Buuail nmpomaBanocs mo TpU OCHOBHI Bepcii:
KOPIOpPAaTHUBHI CUCTeMHU (Ji1 BEJIMKUX KOPIIOpalliii, SK BHUIUIMBAE 13 HA3BHU),
npodeciiiHi cucteMu (U1 HE3aJICKHHMX IIepeKIIaiadiB), CHCTEMHU JIOMAIITHHOTO
BUKOPUCTAHHS (17151 3BUMafHUX KOPUCTYBAYiB).

[Tepmmmu amepukancekumu cuctemamu st [1K, sxi Budinumm Ha pUHOK Ta
mBUIKO HaOynu nomyisipHoctd, Oynmu PC-Translator (Bim Linguistic Products,
Texac) 1 Power Translator (Bim Globalink). Opurinanbai melH(ppermM-cucreMu

Systran Texx movanu TpoAaBaTHCS HE JHUIIE Yy BEPCisIX UIsi BUKOPUCTAHHS Ha
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nianpueMcTBax, ane ¥ y Bepcisax s [1K, mosuiionoBaHi sk st ipodeciifHux
nepeKIagayviB, Tak 1 JUIsl JoMalHboro kKopuctyBanHs. Kommaniss GMS, sika 3rogom
3MiHmIa Ha3By Ha Sail Labs, amantysana cuctemy METAL st TIK 1 npeacrasuna
Bl OHOBIEeHI Bepcii — T1 (mo3uilioHOBaHAa SK CHUCTEMa JOMAIIHBOTO
BUKOPUCTAHHS), JHCTPHO’IOTOPOM sKOi € Kommanis Langenscheidt, Ta
Comprendium (st mianpueMCTB 1 MpodeciiiHuX mepeKiIagadiB), JUCTPUO FOIIE0
AKOi 3aiimaeTbes Oesmocepennbo Sail Labs. Kowmmanis SDL, ska po3poOuiia
pobouy CTaHIII0 Mepekiiagaya, TeX JOKJIajlacs 10 3allOBHEHHS PUHKOBOI Hillli
cucreM MII misa TIK i crama mpomaBuem cuctemu Transcend (im Transparent
Language Inc.), a Takox cuctem Easy Translator (mis gomamHbOTO
BukopucTanHsa) i Enterprise Translation Server (o0umBi Takox Bijg Transparent
language Inc.). Iumn eBpomneiicbki cuctemu Ha 6asi 1K Biirouarots: PeTra s
NepeKIaay 1TamichKO-aHIIIKChbKOT MOBHOI mapu; cucrema Winger sl 1aTChKoO-
aHTIINACHKOI, (paHIly3bKO-aHIJIMCHKOT Ta AaHTIIHCHKO-ICIIAHCHKOT MOBHHX Iap
(Bxe HemocTymHa); 1 TranSmart, komepiiiiiaa Bepcis cuctemu Kielikone (cmoyarky
po3poodiena ms Nokia), 1t hiHCbKO-aHTIIiHChKOTO Tiepeknany [37, ¢. 18—19].
SINOHCHKI KOMITaHIi TMPOJOBXKUIN YCIIIIHO PO3POOJIATH CUCTEMU JIs
AMOHCHKO-aHIIIMCbKOT MOBHOI MapH, OJIHAK iXHIM MapKeTUHI OYB MEHIII
YCHIIIHUM, 1 MaJIO SIKI CHCTeMHM 3aTpUMaIiCs Ha PUHKY JOBIIE, HiX Ha pik. Cepen
THX, K1 3aTPUMAJIUCS HAWIOBIIIEC, MOKHA BUIUIMTH «mpoaykiito Fujitsu (ATLAS),
Hitachi (HICATS), Toshiba (cmouatky Bimoma sik ASTRANSAC), NEC
(Crossroad, panime Pivot), Cross Language (panime Nova: cepis Transer) i Sharp
(Power E/J, renep Honyaku Kore-Ippon)» [37, c. 19]. AMepuKkaHCBKI pO3pOOHUKH
TaKOX TPEICTaBIILIA CBOT KOHKYPEHTHI MPOAYKTH, sIK Hampukiaa: LogoVista Bix
Language Engineering Corporation, siky uepes aesikuit yac noraunyina LogoMedia,
cuctemu WebSphere 1 Systran. A Hanpukinii 1990-x pokiB Buille3rajgaHi KoMnaHii
BUITYCTUJIU CUCTEMHU 1 JJIs1 IEPEKIIaly 3 aHTIIHCHhKOI KOPEMCHKOIO 1 HABMaKH.
3aBasKku 3a0X0ueHHIO Ta miarpuMi ypsay CIHIA Oynu TakoX po3poOieHi
CUCTEeMHM JJIA Mepekianay apadcbkoi(-or0) MmoBH(-010) — Sakhr, Cimos 1 AppTek, a

TaKOXX JUIsi KHTalicbkoi MoBM — Transtar, LogoMedia, Systran, TranSphere.
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HartomicTe cuctemu a1 MOBHUX Map, SKi HE BKIIOYAIOTh aHTJIIHACHKY a00 SIK MOBY
opuriHainy, abo SK MOBY MEpeKiIaay, € MEHII PO3BUHEHUMHU 1 BIJOMHMH, aje
OUTBIIICTD BUIIE3TaJaHUX KOMITaHIN BCE JK MPOMOHYIOTh JAESIKI CUCTEMU I TAKHX
nap sKk: ¢paHIly3bKa-HIMEIbKa, 1TaliiChKa-iClIaHChKa, MOPTYrajdbChKa-1CIIaHChKa,
AMOHCHKO-KUTANChKA, SITOHCHKO-KOPENChKA TOLIO.

[IpoTsirom octaHHIX pokiB 1990-x mokparmwiacs HaaIMHICT, Ta MPOCTOTA
BUKOPHUCTAHHS CHCTEM PO3Mi3HABaHHA MOBJIEHHS, TOMY y HHU3KY cucteM s [1K
OyJ0 BKJIIIOYEHO 3aCO0M YCHOTO BBEJEHHS PEYEHb 1 TEKCTIB AJIA MEpPEKIaay Ta iX
rOJIOCOBOTO BHBOJY, 110 CTaJl0 HAWHOBIIIOK PO3pOOKOI0 Ha ToM yac. OnHI€0 13
TakuX OHOBJIEHHX cucrteM Oyna ViaVoice Translator Bim IBM, mo noegnye
cucTeMy aBToMaTuuHoro nepeknany LMT 1 ycmimiHy cucTeMy YCHOTO BBEIEHHS
ViaVoice [37, c. 19].

3ramani paHilie NpUKIaaId MpUI0aHHs KOMITaH1H, BUBEJECHHS 3 00ITy cTapux
1 peryiasipHa IOsiBa HOBHX CHCTEM Ta BepCli MporpaM BKe 3HAMOMHUX
KOpPUCTYBauaM MOKa3yIOTh, 110 KOMeEpIliaiizallis € Takow X o3Hakow chepu MII,
K 1 JOCHIAHUIIBKI PO3pOOKH, a HEBlayl — sIK 1 OyJb-aKoro iHmoro Oi3Hecy. Taka
HecTaOUTbHICTh puHKY MII MoOXke ciyryBaTu MOSICHEHHSM TOTO, IO KOMEPIIiTHI
cuctemu Ha metonax CMII 3’ aBunucs He panime 3a 2000 pik, OCKUIBKM Ha TOW Yac
CTATUCTUYHI TIAXOAW PO3MJISIaiu SK OUIbII PU3WKOBAaHI, HIXK BXKE YCTajeHl
MIJXOAM 3a MpaBWIaMH, 00 iX JTOCTIIKEHHS TPOBOIWIIN JIUIIIE TPOTSATOM OCTaHHIX
JIECATU POKIB 1 MaTepiaibHO-TEOPETUYHY 0a3y HampaloBaHb MOTIJIM BBaXKAaTH
HesocTaTHho0. Hespakaroun Ha 11ie cuctemu CMII (Bin Language Weaver) Bce x
3’SIBUJTUCSl Ha PUHKY, HaJar4ud OCOOJIMBY yBary MOBHHUM TMapam, siKi 3axydaiu
nepxkapHy minrpumky ypsay CIIA, a came: apaOcbka-aHTiificbka, KUTalChKa-
aHTJINACHKA, TIHAI-aHTIIAChKa, COMalliChKa-aHTIIiChKa. 3rogoMm a0 Language
Weaver mnpuennascs Google, uui BenMYe3HlI TEKCTOBI PECYpCH OCOOJIMBO
MIXOMATH I miaxoaiB Ha ocHoBl CMII.

[Tosira InTepHety B cepeauni 1990-x nana MOTY>KHHMM TMOIITOBX €BOJIFOIT
cuctem MII. Tak, 3’sBuincs nporpamu MII, siki Oynu crieriaabHO MIPU3HAYCH] IS

nepeKsiagy BeO-CTOPIHOK 1 €JEeKTPOHHUX MOBIAOMIICHB MiJl 4ac iX OTpUMaHHSA a0o
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nepea  HaJACWIAHHAM. 3 SBUIMCA TocTadyanbHUKM cucteM MIIL, ski  Takox
MIPOTIOHYBAIM OHJIAWH TIOCIYTH IS MEepeKiiaay Ha BUMOTY; JEsAKi 3 HUX HaBiTh
MaJd TOCIYry TOCTpeNaryBaHHs TMepeKiagauaMUu-pelakTopaMu 3a JIOAATKOBY
oriaTy, aje y CBOIM TepeBakHIM OUIBIIOCTH pe3yiabTatd podoTu MII
MIPEICTABISIIN O€3 KOTHUX 3MiH.

VY 1995 poui komnanis CompuServe npeacraBuia npoOHy MOCIYTy OHJIANH
nepekiamy Ha OCHOBI cucremu Transcend, micist mporo Ha caiiti AltaVista
3’sBuBcs cepBic Babelfish, skuii 3abe3neuyBaB moctym go Bepciid Systran mis
nepekiaaay (QpaHiy3pbkoi, HIMEIBKOI Ta ICMAaHChKOI MOB aHMVIMCHKOIO Ta 3
aHTIICHKOT, a 3roJoM ¥ s Oaratbox 1HIIUX MOBHHMX map. Hacmigyrouwm ixHii
NPUKIaJ, HA PUHOK YBIMIUIM YHUCIEHHI B OCHOBHOMY O€3KOIITOBHI OHJIANH
CepBicH 3 MepeKIaay, «Hampukian SOoftissimo 3 OHJaWH-BEpCiIMU CBOIX CHCTEM
Reverso, LogoMedia 3 onnaiin-sepcisimu LogoVista Ta PARS» [37, c. 20]. HocTyn
JI0 HUX MOXXHa Oyno oTpumaru 4depe3 noprainu MII — HesanmexHi ciyxOu, siKi
MPOTOHYBAIM HU3KYy CHCTEM IepeKsiaay BiJl OMHOTO YH OJpa3y ACKIIBKOX
MOCTaYaIbHUKIB.

He3Baxaroun Ha KiJIbKICTh PI3HOMAHITHUX CHUCTEM OHJIAMH MepeKyiamy, ixX
AKICTh 4acTO OyJia HU3bKOI 1 KOXXKHa OKpeMa CHUCTeMa 3acTOCOBYBaJia BIIACHI
METOAM 1 MiAXOaW, SK 3a3Hadae B OnHiM 31 cBoix crareii ®enepiko Tacmapi:
«...Hapa3l He iICHy€ 3araJbHOTO KOHCEHCYCY UM BCTAHOBJICHUX IMPABHII IIOJI0 TOTO,
K1 HalKpallll CTpaTerii ychimHo 3abe3nevuytoTh po0oTy TexHosorii MII B onnaitn
CEpeNlOBUIIll, OCOOMMBO II€ CTOCYEThCSA TEpeKiIany UuUMX BeO-cTopiHOoK. [ls
CUTyallisl, 3Ja€TbCsl, TIJKPECIIOE HEOOXITHICTh IIBUJKOTO  PO3POOICHHS
KOHKPETHUX HAJIWHUX KPUTEPIiB OIlIHKH, OPIEHTHPIB 1 CTAHAAPTIB, SIKI MOXKYTh
3a0X0UyBaTH OPIEHTOBAaHI Ha KOPUCTYyBauda IMIJAXOAM JI0 MPOEKTYBAHHS OHJIANH 3a
ctocyHkiB MII, siki MaloTh OyTH peasni3oBaHl B KOPOTKOCTPOKOBIA MEPCIIEKTUBI»
[33, c. 82].

Ha 43-my mopiuHomMy 3aciiaHHi Acoriarii KOMIT IOTE€PHOI JIHTBICTHUKUA Yy
2005 pomi [esin [3sH y cBoiii crarti «A Hierarchical Phrase-Based Model for

Statistical Machine Translation» («Moxgens CTaTHCTUYHOTO  MAIIMHHOTO
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nepeKIIaly Ha OCHOBI 1epapXiuHoi ¢pa3u») npeacraBuB Mojeias MII, 3acHoBaHy Ha
lepapxiyHux (¢paszax (peueHHSX 3 MIAPSAHUMH), BOHH PEKOMEHIYIOUU
BUKOPHCTOBYBATH 1€papXidyHi MpPEICTaBICHHS, SKI BKIIOYaIM SK CIOBa, TaK 1
CIIOBOCIIOJIYYEHHSI, TaK 3BaHi «mifadpazu» [28, 2005].

Y 2015 pomi Ha myOaiYHOMY KOHKYpPCl MAIIMHHOTO MepeKiaay BinOyBcs
ne0IT CUCTeMH HeWpoHHOro MamuHHOro rnepeknany (HMII) — Ha ocHOBI
MITYYHOTO 1HTENEKTY, II0 MOXKE MependadyaTtd WMOBIPHY MOCTIAOBHICTH CHIB 1
TaKUM YUHOM BHJaBaTH OUTBII TOYHUN pe3yiapTaT — sIKa MIBUAKO CTaja HOBHM
crangaprom y cepi MII BHKOpPHCTOBY€EThCS y TakHX Tepekinanadax, sk Google
Translate, DeeepL, Reverso Ta imimi.

OTxe, MalIMHHUN TepeKsaj TMPOWIIOB LUISIX CTAHOBJIEHHS 1 PO3BUTKY,
MmiJHECEHb 1 po34apyBaHb, 1 3apa3 3aiimMae Barome Micie Ak y cdepi BiacHe
nepekiany, Tak 1 chepi iHGOPMaLITHUX TEXHOJOT1A, KOMIT FOTEPHOI JIIHTBICTUKU
Ta IHIIUMX, HAa CTUKY TMONEPEIHbO 3raJaHuX, IOCTIMHO OHOBIIIOIOUYUCH Ta

MOKPAIIYIOUHUCh.
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1.2. Bu3HayeHHS TOHATTS «MANIMHHUI TepPeKJIaaT» Yy HAYKOBOMY
TUCKYPCi

SIBuIe MAIIMHHOTO TEpeKJIaay 3 SBHJIOCS TOPIBHSHO HEMIOAaBHO 13
SIBUILIEM BJIaCHE MEpEeKIIaay, KOJIU OUIbIIICTh JIHTBICTUYHUX TEPMIHIB Oynu Maiixe
y3rOJIPKEHI Ta HAaJIJIEHI B3a€EMHO BU3HAHMMH TIyMAauyeHHSIMH (Xoya ¥ He BapTo
BUITYCKATH 3 yBaru TOW (pakT, mo moao OaraThb0X BU3HAYEHH JOCI TOYATHCS
HAayKOBI CYNEpEUYKH, ajieé BCEe X 1 y TaKuX BHUIAJAKaX ICHYe OJHE YW JBa
KOHCEHCYCHUX TJIYMau€HHS, SIKi BAKOPUCTOBYIOTh OUTBIIICTh HAYKOBIIIB), TOX, Ha
NepUIUN MO, Y HAYKOBOMY JTUCKYpCl HE BEAEThCS aKTHMBHA MOJIEMiKa II0JI0
BU3HAYCHHS TMOHATTSA «MAIIMHHUMA Tiepekiaa». HaTomicTh, BUBUarOuM myOsiKarlii
3a 11€I0 TeMOI, MOXXHA IMOMITUTH, 110 0arato 13 HUX TPaKTYyIOTh BHU3HAYCHHS
TEPMIHY «MAallMHHUN NEepekiaa» K IMIunuuTHe 3HaHHA (JoOxkanceka-Haiit H.,
Axopuna B., I'yamansa A., Mamak XK., CkopoboratoBa T., UepnikoBa JI.,
Moiceesa H., Poibeau T., Nirenburg S., Wilks Y., Freitag M., Madsen
M. W., Denkowski M.), mo Jmemo ycKJIagHIOE€ TOMIYK Ta aHaji3 KOPCHEBOIO
3HAYEHHS, SKUM TIOCITYyTOBYIOTHCS YC1 BUILIE3Ta]aH1 aBTOPH.

Heuucnenni ykpaiHChKi Ta 1HO3€MHI aBTOpM Yy CBOiX poOoTax
BUKOPHCTOBYIOTh TaKe BU3HAUCHHSA: «MallMHHUN Tepekiag — 1€ TepeKIaa 3
OJIHI€T MPUPOTHOI MOBH HA 1HIINY 32 TOTIOMOTOK) KOMIT FOTEPHUX TEXHOJIOTIi» [7;
14; 20; 21; 41; 42; 44; 48]. OgHak Take BU3HAYCHHS XOU 1 HE € IIOMUJIKOBUM, ajie
BCE K 3alIUPOKUM, 1 MOXKE OyTH BHKOPHCTAaHE TaKOX JO TaKUX TEPMIHIB, SIK
ABTOMATU30BAHUN MEPEKIIA]l YA aBTOMATU30BAHUN MAIIMHHUM TIEPEKIIA.

HaitBignoBigHIIINM BBa)KaEMO BH3HAYCHHsS, ke Bxuiaun JIboB IlroHb Ta
Jlxan Csiomstonb y cBoiii cratti «Machine translation: general» («MarmmHuw#
NePeKIIaJ: 3arajbHi MOJOXKEHH»): «Mammuaauid nepeknan (MIT) — 1e miaramnysb
KOMIT FOTEpHOT JIHTBICTUKM a00 0OpOOKM TPUPOTHOT MOBH, SKa JOCTIIKYE
BUKOPUCTAHHS MPOrPAMHOrO 3a0e3MeueHHs I NepeKiaay TEeKCTYy Ydh YCHOIO
MOBJICHHSI 3 OJHI€l mpupoaHoi MoBU Ha 1HmYy. OcHoBowo camoro MII €

aBTOMATH3alIllsl [IOBHOT'O MPOIECY IEPEKIANY, SIKA BIAPI3HAECTHCA B MOB’SI3aHUX
p Yy nep Y, p



24

TEPMIiHIB, TAKUX SIK aBTOMATH30BaHHUU JIOACHKHI nepekiian (anri. machine-aided
human translation (MAHT)), aBromarW30BaHMii MAIIMHHANA  TICPEKIIA
(arrin. human-aided machine translation (HAMT)) i aBromaTH30BaHH TIEpEKIIa
(auri. computer-aided translation (CAT))» [43, c. 105].

3ans YHUKHEHHS TOJAIBIIOTO CIUTYTYBaHHS HABEICHUX BUIIEC TEPMiHIB
BBAKAEMO 3a HAJIC)KHE HABECTH TaKOX 1 ixHI BuU3HaueHHS. Tak, y JlinH boBkep
3Haxoaumo Take BuzHaueHHs1 CAT: «ABromaruzoBanmii nepeknan (CAT) — ue
BUKOPUCTAHHS KOMIT FOTEPHOTO TIPOTPAMHOTO 3a0e3MeYeHHS I JIOMOMOTH
nepeKsaaaueBi B npoiieci nepekiiany. el TepmiH 3aCTOCOBYETHCS 70 TEPEKIIay,
KWW 3aJMIIAE€TbCS B TEPIIy 4YEpry BIAMNOBIIAIBHICTIO OCOOHM, ajie BKIIIOYAE
BUKOPUCTAHHS MPOrPaMHOTO 3a0€3MEUYEeHHs, IKE MOXE IMOJETIIyBaTH MEBHI MOTo
acniektn» [26, c. 70], axe 1 OynemMo BUKOPUCTOBYBATH Hanaii. Yacto abpeBiaTypy
BXKUBalOTh y cioBocnoiaydeHHi «CAT tool(s)», mo o3Hauyae «cucrema(m)
aBTOMATU30BAHOTO TEpeKIaay» (cepel HalOuibln BiqoMuX Takux cuctem SDL
Trados Studio, memoQ, XTM Cloud, Wordfast, Déja Vu Ta inmi).

Cxoxe Ha CAT Busnauenusa maec 1 MAHT: «ABTOMaTHU30BaHUN JTIFOACHKUNA
nepeKsaaa — 1€ OJWH 13 HAWMOIIMPEHIMUX MIAXOAIB y HaIll 4Yac, KU MOXKHA
3ycTpiTH B Oararbox mnepekiananbkux mpoektax. MAHT 3a0e3nedye BUCOKY
TOYHICTh MEPEKJIAy 32 JOMOMOTOK KOMIT IOTEPHOTO MPOrPAMHOTO 3a0e3MeUeHHS
JUTS miABUIEHHS eekTuBHOCTW» [53]. Tak, y HbOTO € Takl (PyHKIIIT SIK: MAIIMHHUAN
NepeKyIaa, MPOMO3UIIIMHA SKOTO TepeKiiagad MOXKEe CKOPHCTATHCS Ha BIACHUH
pO3Cy[I; BIIACHUI KEPOBAaHUM TJI0Capiil mepeKiaaaya, mam’ iTh IePeKIaaiB TOIIO.

Takum criocoOoM, MOXHa AIUTH BUCHOBKY, 1m0 NOHATTS CAT Byxue 3a
MAHT, ockinbku TOBOpSYM TMPO TEpIe, 3a3BUYail MAlOTh HA YyBa3l KOHKPETHI
CUCTEMH, TakKl SIK 3rafjaHo BHUIIIE, & OT APYTe CTOCYEThCS OLIbIIE SBUIIA SIK TAKOTO.

Jlemo  BIAMIHHMM  Bil JBOX mnomepenHix € moHarts HAMT:
«ABTOMATH30BaHMM MAIIMHHUN TEpeKIag — 1€ MaIluHHAA Tepekian i3
MoAAJBIINM TOCTPEaryBaHHIM Ta/a0o0 momnepeaHiM peaaryBa"Hsm» [52]. To6To
CHEpIly BCl 3aBJaHHS MEPEKJIaly BUKOHYE CHCTEMa MAIIMHHOIO MepeKiany, a

NOTIM BiI0OYBA€ThCA PEAAryIOTHCS JIIOJAUHOIO a00 Y 3BOPOTHOMY MOPSAKY. Y Takuid
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crioci0 Benukuit obcsr MII ycyBae OiabIlly 4acTHHY JIOpPOroi poOOTH JIHOIUHMU-
nepeKyiagjaya Ta MOXKE YCIHIIIHO BUKOPHUCTOBYBATHUCA B MPOEKTAX MEpPEKIamy 3
MOBTOPIOBAHUM 3MiCTOM.

OTxe, MalIMHHUHN TepeKIIajl — 1€ NMepeKiia] TeKCTy ab0 YCHOrO MOBJICHHS 3
OJIHI€T IPUPOTHOT MOBH 1HIIIOO, BUKOHAHUM BUKJIIOYHO BiJMOBIAHUM MPOTPAMHHUM
3a0€3MeUYEeHHIM; aBTOMaTU30BaHUI MAIlIMHHUN TIEpeKyaJ — MallMHHUN TIepeKia,
BIIpEIarOBaHUN JIIOJMHOIO; ABTOMATH30BAaHMM JIIOACHKHM Tepekiay — 1
NepeKyIa], BUKOHAHUIA JIOJUHOIO 13 BUKOPUCTAHHSAM aBTOMAaTH3alli JOMOMIKHUX
mpoiieciB  (CTBOPEHHsSI TIJIOCapiiB, MOIIYK BIAMOBIAHOIO TEpMiHA B TaM’ SITi
MEPEKIIaJIiB TOIO); aBTOMATU30BaHUHN MEPEKIal — 1€ MepeKial i3 BUKOPUCTAHHIM

KOMIT IOTEPHUX TEXHOJIOT1M.



26

1.3. Oc06,1MBOCTI MAIIMHHOTO NEPeKJIaay HAYKOBO-TEXHIYHUX TEKCTiB

HayxoBo-TexHIYHUN Tepeknan, sK 1 CKaXIMO XyAOXKHIM, Mae CBOl
0COOJIMBOCTI, HE3BAXKAIOYM Ha Te, IO OCHOBHA 115 3aJIUIIAETHCS TaKOIO XK, SIK 1 B
OyAb-IKOTO 1HIIOTO KOHKPETHOTO BHJIy TNEPEKIaay, OCKUIbKH MpUTaMaHHa
nepeKyaay sIK SIBUIILY 3arajoM, a came: «IepeiaTy 3MICT OpUTiHATY MaKCUMAaJIbHO
TOYHO, BUKOPHUCTOBYIOUM MNHUTOMI 3acobu MoBH mnepekiamy». lllomo Bmache
NepeKIialy HayKOBO-TEXHIYHUX TEKCTIB, SIKUM 1 Ha3MBalOTh CKOPOYEHO HAYKOBO-
TEXHIYHUM MEePEKIIaZoM, TO TIOBHICTIO BUMOra c(hopMyIbOBaHA TakK: «aJeKBAaTHHUM
HAyKOBO-TEXHIYHUI MEPEKIIa]] MOBUHEH TOYHO MEpPEJaBaT 3MICT OPUTIHAIY, MaTH
3arajJbHONPUUHATY B MOBI MEpPEKIaNy TEPMIHOJOTII0 1 BIANOBIIATH HOpMam
HAYKOBO-TEXHIYHOI JIITEPATypH, 3 IKOi 3IIHCHIOEThCSA Tiepekiany [12, ¢. 73].

OckiIbKM  0COOJIMBOCTI HAYKOBO-TEXHIYHOIO MEpeKIanay Oe3rnocepeHbo
3YMOBJIEHI XapaKTepHUMH pUCAaMU HAYKOBO-TEXHIYHHMX TEKCTIB, BapTO AETAJIbHO
OKpECIIUTH OCTaHHl. [0 CTHJIICTUYHUX O3HaK HAyKOBO-TEXHIYHOIO TEKCTY
BIJTHOCSITHCS:

1) KOTHITUBHICTb, IHPOpPMAIliIifHA HACUYEHICTh TEKCTY;

2) TEpMIHOJIOTTYHA JIEKCHUKA;

3) HEUTpaJIbHUI CTATYC JICKCUKH, Ky B)KUBAIOTB;

4) mnepeBakaHHs B TEKCTI HEUTpaJbHUX CIIB 1 BIJICYTHICTh OYyIb-SIKHX
emoTHBiB [13, c. 281-285].

Jlo rpaMaTHYHUX 0COOTMBOCTEN HAYKOBO-TEXHIYHOTO TEKCTY BIAHOCHUMO:

1) BiACYTHICTh MOHOJIOTIYHOTO 1 IIAJIOTYHOTO MOBJICHHSI;

2) Maiike MoBHA BIJCYTHICTh 3aIUTAILHOT Ta OKJIMYHOT MOJAIbHOCTH;

3) cyTTeBe mepeBakaHHS PO3MOBIAHMX 0€30c000BUX ab0 HEO3HAYeHO-
0CO0OBHX pedeHb (1HKOJU MOKE BECTHUCSI BUKJIA] BiJl TPETHO1 0COON);

4) y aHTN1ACbKOMOBHHMX TEKCTaX IMiMETOM YacTO € TepyHI1id a00 iH(IHITUB;

5) y aHTIMChKOMOBHHMX TEKCTax MepeBaka€ NMacUBHUM CTaH (HE BIACTHUBHI

y Takiil KUIbKOCTH YKPaiHCbKOMOBHHMM TEKCTaM);
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6) JOTIYHICTh BUKIaAy 1H(opmalli 3abesneuye iX 3B’SI3HICTh, a TaKOXK
B3a€MOMOTHBOBAHICTE;

7) 3arajbHa HOMIHATUBHICTH JOCSITAETHCS 3a JOTIOMOTOI0 BEIUKOI KITBKOCTH
IMCHHHKIB, IMEHHUKOBHUX 1 YMCIIIBHUKOBHX CJIIOBOCHOIy4YeHb [13, c. 285-286].

VY Takuit croci® BUKIAM y HAYKOBO-TEXHIYHUX TEKCTaX € abCTparoBaHuM 1
JIEMOHCTPY€E HE3aaHTaXKOBAHICTh Ta aKaJeMIuHy JOOPOYECHICTh HAYKOBIIIB.

[Ipouec mepeknany HayKOBHX TEKCTIB € JIBOCTAITHUM: CIEpUIy MepeKaaaay
aHaJI3y€e 1 OCMUCIIOE TEKCT OPUTIHATY, «3TOPTal0uM» MOTro, a MOTIM CTBOPIOE TECT
nepeKsaaay, 3aCHOBAHUN «HAa PO3TOPTaHHI CMHUCIY BHUSBICHHX 1 OCMHCIICHHX
HAayKOBHUX TOHATH» [9, ¢. 56]. ExBiBaJIecHTHHI HayKOBHUH Mepekiag MOXKIMBUN 3a
YMOBHU SKICHOT IHTEpIIpEeTaIlii Ta PO3YMIHHS TMEpeKIajadyeM KOHIENTyai3alli
HAyYKOBUX 3HaHb y TEKCTI OpUTiHaiy, 100 BiOyAyBaTh 3 HUX BHUXITHY MOJIEIh
3HaHb 3ac00aMHM MOBH IME€pPEKJIay 13 BUKOPUCTAaHHSAM  IPOTOTUIIHOI Ta/abo
aJlanTUBHOI JIOKAJIBHOI CTpaTerii.

[IporoTunHa nepekiaganbka CTPATETisl MOJIATAE Y «BHOKPEMIICHHI 3 TEKCTY
Ta MHCJICHHEBIM TpaHCIIALIT B MOBI MEpPEKIIay TOro, IO € HAOUIbII yIi3HABAaHUM
y TEKCTi, a caMme: THIOBHUX JIOTIKO-CEeMAHTHUYHUX CTPYKTYpP pPEUY€Hb; BIJOMHX
nepeKiiajlaueBl TEPMIHIB Ta CYNYTHIX CJIB 3arajbHOBXKHUBAHOI Ta CIHeIiajJbHOl
JICKCUKH, 3HAHHS SIKMX CUTYaTUBHO OOYMOBJIEHO 1 CKJIQJ]a€ YACTHHY CTPYKTypHU
MEHTAJIBHOTO JICKCHKOHY TIepeKliajjada; TUIIOBHUX TPaMAaTHYHUX KOHCTPYKIIIH,
nepeKyial SKUX BiAOYBA€TbCA 13 3aJIy4EHHSIM TpaMaTUYHOI 1HIIOMOBHOI
KoMrieTeHmii Tta 1H.» [9, c.57]. AnmantuBHa K TIEpeKiIaaambka CTpaTeris
3YMOBJIIOETHCS «CHENU(DIKOI0 HAYKOBUX TEKCTIB, 3MICT SIKMX HEPIAKO CTBOPIOIOTH
MIEeBHI TIEPEKIaAabKi TPYAHOII, KOJW HEOOX1THO BIATBOPUTH B MOBI MEPEKIATY
CKJIa/IHI TEPMIHOJIOTIYHI TPYNH, EKCIUNIKYBAaTH JIOTIYHI 3B’SI3KM 1 BIJHOILIEHHS,
3aXO0BaHI B HETUIOBUX CHUHTAaKCHMYHUX KOHCTPYKLISIX TOLIO. Y IIbOMY CEHCl
ajanTaiis HayKOBUX TEKCTIB MOXe BinOyBatuca ab0 B IUIaHI IXHBOTO
«cTIpoIlIeHHs» (00’ €KTOM MepeKIiay CTa€ BJIACHE «BIJHOBJICHUID» MepeKiaadyeM
TEKCT), ab0 B IUIaHI «IPUCTOCYBAHHS» (HANMPUKIAL, OMUCOBUN TepeKial

HAJICKJIATHUX TEPMIHOJIOTIYHHX CIIOIYK)» [9, ¢. 57].
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[IponykToM 3acTocyBaHHsI TMEpekajadyeM pI3HUX CTparerid, oOpaHux,
ONMUpPAIOYNCh Ha BHUIICONUCAHI XapaKTEpHI OCOOJMBOCTI TEKCTIB HAyKOBO-
TEXHIYHOTO CHpPSMYBaHHS, € BJIACHE HAyKOBO-TEXHIYHMU MEpeKial, I OLIHKU
SKOCTH Ta €KBIBAJICHTHOCTH SIKOTO, BUCYBAIOTh TaKl BUMOTH:

1) TouHICTP — TMEpeKIaAal0Th 3MICT OpPHUTiIHANY, CIOBa Ha0YBalOTh CBOIX
3Ha4YCeHb B KOHTEKCTI, IKUH 1 Iepelac OpUT1HATBHUN 3MICT;

2) SACHICTH 1 YITKICTh — CTUJIb NEPEKJIaAy TOYHO BIATOBIJAE CTHIIIO MOBHU
HayKOBO-TE€XHIYHOI JIITepaTypH 1 mo30aBieHU Oyb-sKO1 IBO3HAYHOCTH;

3) CTUCIICTB — BEJI€ 10 MPO30POCTH 1 3pO3yMITIOCTH;

4) nmitepaTypHa IpaMOTHICTh — BIAMOBIAHICTE HOPMaM MOBHM NEpeKianmy,
BIZICYTHICTH (hOpM 1 3BOPOTIB, IPUTAMaHHUX MOBI opuriHainy [18, c. 7].

Bumorn 10 sKocTM 3BHYAMHOIO TMeEpeKiany, BUKOHAHOTO JIIOJHMHOIO,
OJIHAaKOBO 1 0€3 pI3HOYMTAaHb BHU3HAIOTHh K 3aMOBHUKH IE€pEKIIaay, Tak 1 HOro
BUKOHABL, ajie 1010 BUMOT 0 SKOCTH MAalIMHHOIO HEpPEeKJIaTy MOXKE ICHYBaTH
KUIbKa TMOTJSAIB, TOOTO i/1ei THUX, XTO CTBOPIOE TaKi CHUCTEMH, 3BUYANHUX
KOPHUCTYBayiB Ta BIACHE MPOQPECIHHUX NepeKIaiayiB.

[lepexnagaui y HAYKOBHX CTaTTSX, fKI aHAMI3YIOTh SIKICTh YW 3arajibHi
OpUHIMOM BuUKopucTtaHHd MII Ta iHTerpyBaHHs HOro y cBOK0 mnpodeciiiHy
JUSTBHICT, BHUCIOBIIOIOTh HEUTpajbHy TMO3MINI0, XO04ya 1 JOBOJI JETaJIbHO
OTNUCYIOTh MPOOIEMH, SKI BUHHKAIOTH i 9ac HOTO BUKOPUCTAHHS Ta MOMIIKHA y
pe3ynbraTtax poOOTH TaKUX CHCTEM, HarOJIONIYIOYH, 1[0 Ha JAHOMY €Talli PO3BUTKY
TeXHOJIOT1M BukopucTtaHnHs MII HemoxnmuBe 0e3 BTpydyaHHs TEpekiaaada s
nonepeaHbLoro Ta/abo mocrpenaryBaHHs Tekcty (uut. 3a: [19, c. 1]). Ha nanuii
MOMEHT HaOJMKEHUMHU [0 1/eajy CHCTeMaMU € CHUCTEMH aBTOMAaTH30BAHOIO
nepekiany, ab6o Ttak 3BaHi CAT tools. Bonu 3HauHO mOJErIIyoOTH 1
MPUIIBUALIYIOTH pOOOTY Mepekiiaiaya, He KOHKYPYIOUH MPpU bOMY 13 HUM/HEIO Ha
PUHKY TIpaili.

JIronu, SIK1 CTUKAIOTHCS 13 THO36MHUMU MOBaMH Ha MOOYTOBOMY PIiBHI, Xoua 1
Oynu O paal MaTH MaIIMHHUK TEpeKyaj 1ICHTUYHUN 10 JIIOJCHKOro, aje

3aJI0BOJIGHSIIOTHCSL BXKE ICHYIOUMMH BepcisiMu cucteMm (sik Hanpukian Google
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Translate uu Deepl) nonoku BoHM 3a0e3Meuyr0Th 0a30B€ PO3YMIHHS TOT'O, PO IO
naerbca. Takox BapToO BIAMITUTH, 10 «BUKOpUCTaHHS MII y pi3HHX BigoMcTBax i
OpraHizaiisix BUSBUJIOCH JOCUTh €(DEKTUBHUM Yepe3 BUCOKY CTaHAapTH3OBAHICTb 1
JOCTAaTHBO HU3bKI BUMOTO JIO SIKOCTI Iepekiamy» [23, ¢. 234].

Hayxosii, ski mpaiioroTh HaJ po3poOieHHsM cucteM MII y munynomy i
3apa3 HaMararoTbCs JOCATTH TOTO 1/1€alIbHOTO PIBHS MEpeKIaay, sIKUi HEMOKIIUBO
Oyno O BIAPI3HUTH BIJ TMeEpeKiaxy, BUKOHAHOTO TMpPOodeciiHO HABYCHUM
CHelagicTOM, 0€3 >KOJHUX IMOMUJIOK Yy TPaKTyBaHHI KOHTEKCTY 1 BIJIMOBIJHO
nig0opy JEKCUKH, sKa mepenaBaia 6 HOro siCHO, 4iTKO, TOYHO 1 3 ypaxyBaHHSIM
yCiX 0cOOJMBOCTEN MOBH-penmieHTa. HasiBHI TOKM 110 TEXHOJOTI He
3aJI0OBOJIBHSIIOTH LM 3alUT PO3pOOHUKIB, XO0Ua BXKE MOPIBHSAHO 13 NOYATKOBUMU
BEPCISIMHU MOKAa3yIOTh Kpallll pe3yJbTaTH, sKi MOTPeOYIOTh MEHILE TOCTPEAAryBaHb
Ta BUIIPABJICHb, X04Ya 1 TyT ICHYIOTh BUHATKH, TaK AK BIIMOBIIHO 10 1H(OpMaIi,
BUKJIQJICHO1 y po3aim 1.1., OUIbIIICTh TOCTIIKEHb, sIKI poBoaWiucs y cepi MII,
Oynu mepin 3a BCE aMEpPUKO- Ta €BPOIOUECHTPUYHUMH a00 K i HE3PIBHSHHO
MeHIoi yacTuHu MoB A3iii (Kuraiickkoi, Anoncekoi, Kopelicbkoi). Came ToMy
cuctemu MII 3apa3 Habarato OUIBII MPUCTOCOBAHI IO MEPEKIaay MOBHUX Tap,
OJIHUM 31 CKJIaJHUKIB SIKUX € aHTJIiICbKa MOBa, OJIHAK YacTO 3a3HAIOTh TPYAHOIIIIB
13 TEepeKIaioM  CJOB’SIHCBKMX MOB, HAlpUKIAJ y TaKWX MOBHHUX Tapax sK
YKpaiHChKO-HIMEIIbKA, YKPAiHCbKO-YEChbKa, YKPaiHCHKO-TIOJbChbKA, KHUTAWCHKO-
yKpaiHChbKa TOMImIO (€ OJHI€I0 3 MPUYMH TAaKOTO AUCOAIaHCy CTalo MOCTiiHE
OpIEHTYBaHHSI Ha POCII0 Y YacHW Cpcp 1 MICIs WOro po3manay, KOJU BCl Pecypcu
WM caMe Ha PO3BUTOK MOBHM KpaiHM-OKYIIaHTa 1 BIATATYBAJIKCS 13 PECypCiB s
PO3BUTKY MOJIOHUX TEXHOJIOTIH y 1HIIMX peciyOiliKax 13 IXHIMU HalllOHAJIbHUMU
MOBaMH). ApaOChbKi HAyKOBIIl TaKOX BIJI3HAYAIOTh, IO AHAJOTIYHWUX THIIIB
JTOCHIKeHb JJ1s1 apaOChKOi MOBHM MailKe HE ICHY€, a «OCTaHHI JTOCHIIKEHHS Ha
OCHOBI CTaTHCTHYHOTO MAIIMHHOTO MEPEKIIaay po3poOrii HEMPOHHUI MaITUHHUT
nepeKsaa, MPOAYKTHBHICTh SIKOTO TOpIBHSHHA 3 mponayktuBHicTiO CMII, sika
OinbIlIe HE € 3aJ0BUILHOI0 4Yepe3 BEIMYE3HY KUIbKICTh MOMUJIOK, BUSBIECHUX Y

NepeKIaieHnx Tekcrax» [45, ¢. 4].
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Ha cporogHi HaWMmoOMyJSpHINIMMU CHCTEMaMH MAIIMHHOTO TEPEKIany €
Google Translate, DeepL, Microsoft Translator, SYSTRAN Translate PRO,
Amazon Translate, ModernMT. Cucremamu, siKi MU BUKOPUCTAIU Y JTOCIIKEHH,
oymu Google Translate Ta DeepL.

Google Translate — e 6araToMOBHHIT IHCTPYMEHT HEHPOHHOTO MAIIMHHOTO
nepekiany, pospodbnenuit Google, skuii 103BOJIsIE KOpHUCTyBadaM IEpEKIaaTh
TEKCTH, JOKYMEHTHU Ta BeO-cTopinku. BiH Mae inTepdeiic BeO-caliTy, MOOUIHHHMIA
nonatok st Android ta 10S, a takoxx API mnga po3poOHUKIB Il CTBOPEHHS
pO3IIMPeHb Opay3epa Ta MporpaMHUX 3acTOCYHKIB [40, c. 26]. CtaHOM Ha IpyIcHb
2023 poky Google Translate miaTpumye cro Tpumiare dotupu (134) moBHm Ha
pi3HuX piBHAX (auB. Tabx. 1.1).

Tabm. 1.1
Cnucok MOB, I0CTYIHHUX /151 mepekaaay y Google Translate

CTAaHOM Ha rpyjaeHsb 2023

azepOaiiJPKaHChbKa | IBpUT Majaraciiicbka cyaxinmi
aliMapchbKa 1roo (100) MajaichbKa CyHJaHChKa
a0aHCchKa 1JTUIII MaJiastiiaM TaHKUIbKa
aMxapchbKa 1JIOKaHChKa MaJbTiChKa TaiichbKa
aHTJIiChKa 1HJI0OHEe311ChKa Maopi TaMiIbChKa
apa0Ocbka 1pJIaHIcCbKa Mapartxi TaTtapchbKa
accaMchbKa 1CJTaH/IChKa MEUTENIIOH TEIIyry
(MaHimyp1)
adpukaaHc 1CIIaHChKa Mi30 TUTPUHCHKA
O6ambapa iTaniiicrka MOHT0JIbChKa TCOHTa
Oackcbka Hopyba HemnajgbChKa TypelbKa
OeHranbCchKa Ka3axchbka HiZiepIaHaCchka TypKMEHCHKa
O110pychKa KaMOOIKiHChKa HIMEIbKa YTOpChKa
OipMaHChKa KaHHaJ1a HOpPBE3bKA y30e1bKa
Oosrapchka KaTaJlaHChKa onis (opis) yHTypChbKa
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OocHiliCbKa Keuya OpOMO yKpaiHChKa

OXOKITypi KUPTU3bKa TIeH ’Ka0ChbKa ypay

B’€THAMCbhKa KHUTalCbKa nepchKa diminmiHchKa
(cpolieHa)

BaJLTIIChKA KHTalChbKa MOJIbChKa (biHChKA
(TpamuIiiina)

BIpMEHCBhKa KOHKaH1 MOPTyrajibChka (dbpaHIiry3pKa

raBaiicbka KOopeiichka yIITY bpusbka

raiTSHChKA KOpPCHKaHChKa pocilicbka xayca

KpEOJIbChKa

riHal Kp10 pyaHiiicbKa XMOHT

rperbKa KypAChKa PYMYHCBKa XOpBaTChKa
(KypMaHK1)

rpy3UHCHKa KypJichbKa (copaHi) | camMOaHChbKa YBI

ryapasdi Kxoca CaHCKPHT yechKa

rajiciiicbka JaochbKa cedyaHo yu4eBa

ryJKapaTchka JaTUHCHKA cepeni IIBEJIChKa

JTaHChKa JaTHChbKa cepOChKa I0Ha

aiBepi JIMTOBCHKA CECOTO HIOTJIAH/IChKA

(renbebKa)

aorpi JiHTaza CHHTaJIbChKa SIBAHCBHKA

eBe JyTraHaa CIHIX1 SITOHCHKA

€CIIepaHTO JTHOKCEeMOYp3bKa cJIOBaIlbKa

€CTOHChKa MauTX1 CJIOBEHChKa

3yIy MaKeJO0HChKa comaii

DeepL Translator — 1me GararomoBHa ciyk0a HEHPOHHOTO MAIIMHHOTO

nepekiany, po3podiaena Deepl. SE Ta 3HaXoauThCs y 11 BIACHOCTI, sIKA JI03BOJISIE

KOopucrtyBadYaMm IICpCKIIagatu TCKCT,

BeO-caiiTu Ta nokymeHTtH (popmaru
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nokyMeHTiB, Taki sk .pdf, .docx 1 .pptx). Onnak DeepL Translator mae Takox
iHTepdeiic BeO-caiity Ta APl mns po3poOHuKiB anst ctBopeHHs mporpam [40,
c.29]. DeepL Translator Moxe TMepeKkiIajaTd JIMIIC JBAIIATh JICB SATh
(29) moB, 1o craHoBUTH 22% Bija TOroO, 10 MOXKe mepekianatu Google Translate
(nuB Tabmn. 1.2).
Tabmn. 1.2
Cnmcok MoB, 1ocTynHuX 1/ nepexiaany y DeepL Translator

CTAaHOM Ha rpyjaeHsb 2023

aHTIIAChKa KUTalChbKa MOPTYTrajabChKa ¢biHCbKa
Oonrapcbka KOpehchKa pociiicbKka (dpaHIy3bpKa
rperbKa JaTHChKa PYMYyHCBKa JechKa
JaHChKa JUTOBCHKA CJIOBaIbKa HIBEIbKa
€CTOHChKa HiZiepaH/iCbKa CJIOBEHCBKa AMOHCHKA
1HAOHE31MChKa HIMElIbKa TypeLpKa

icraHChKa HOpBE3bKa yropcbka

iITajiiiceka MOJbChKa yKpaiHChKa

OTxe, HAyKOBO-TEXHIYHUU TEKCT BIJ3HAYAETHCS CBOEK) KOTHITHUBHICTIO,

TEPMIHOJIOTTYHOI0 HACHYEHICTIO, BIJICYTHICTIO EMOTHUBHOCTH, TOMY JI0 TIEPEKIIaay
HAyKOBUX TEKCTIB 3aCTOCOBYIOTh TaKl BUMOTH: TOYHICTb, SICHICTb, YITKICTb,
CTUCIICTb, JITEpaTypHA TPAMOTHICTh. J[0 MAaIIMHHOTO TIEPEKIaay TaKUX BUMOT HE
BHUCYBAalOTh, OCKUIbKM BIH HE Jo0csrae piBHS NpodeciiHuX MepeksaiiB, xoya 1
HETNoraHo cebe IEMOHCTPYE i3 TOKYMEHTaMHU 3 BUCOKO CTaHAapTH30BAaHOIO MOBOIO.
Ha croroani Google Translate mae HaiiOLIbIIy KUTBKICTH JIOCTYITHUX MOB,

nopiBHsAHO 13 iHmuMH cucremamu MII, y Tomy umcmi i DeepL Translator.
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BucHoBKH 10 mepuIoro po3airy

Y XX cromitTi 13 OypXJIUBUM PO3BUTKOM HAYKH MPUIIBUIIIMIACS TEMIH
JKUTTS JIIOJICTBA 1 BIAMOBIAHO MOCHIMIIACS TOTpeda y MIBUAKICHOMY TMEPEKIali.
Ockinpku Jgroau  (I3UYHO HE MOIVIM 11 3aJ0BOJIBHUTH, HAyKOBIIl 13 Taiy3i
iHbOpMaIIHHUX TEXHOJOTIM po3podunu 3acid, KUl MaB y IOMY JOMOMOITH —
MammHHUM nepeknan. [lepun Bepcii cucrem MII He 3aimydanu JIHTBICTIB 10
poOoTH Hajx po3pOOJIEHHAM CHCTEM YU iXHBOTO TECTYBAaHHS, TOMY pPE3YyJbTaTH,
IPOJIEMOHCTPOBAHI TAKUM MpOrpaMHUM 3a0e3MedeHHsIM, Oylau BKpail HU3BKOI
SKOCTH, 13 BEJIMKOI KUIBKICTIO TOMWJIOK, WIO0 TMpPHU3BEIO JO CHUJIIBHOIO
po34yapyBaHHs, 1 $K pe3yJbTaT Mail)ke TOBHOTO MPUIUHEHHS YPsJA0BOrO
¢inancyBanHs B CIIIA Ta iHmMX KpaiHax, siki opieHTyBaiucs Ha CroiyyeHi
ratu. Ane [OCHiIPKEHHS HOpoAOBXKyBaiuch 1 B cucremax MII Toro wacy
BUKOPUCTOBYBIA TpPHU TMIiAXOAU: MOJEIh «IPSIMOTO TeEpeKIagy», MOAEThb
«IHTEPJIITBU», MOJENb «MepeHeceHHs». [3 1989 poky craTucTUUHMI Tiepekiiaj
CTaB OCHOBHHM HaNpsIMKOM JIJIsi 0araThOX JOCHIIHHUIIBKUX TPYI 1 JIEMOHCTPYBAaB
3HA4YHO Kpalill pe3ysabratd. OcTaHHe Ha JaHU MOMEHT oHOBJeHHs MII BinOynocs
B 2015 poiri 13 po3poOKOI0 CHUCTEMH HEUPOHHOTO MAIMHHOTO TEpeKiIany, sKa
3apa3 1 JeXKUTh B OCHOBI HalOUIbIMX cuctem MII.

MamuHHuil niepekiag — 1€ MiArajay3b KOMITIOTEPHOI JIHTBICTHKK a0o
OOpoOKM MpPUPOJHOI MOBH, fIKa JOCIIIKYE TOBHY aBTOMAaTH3AlII0 IEpeKiIany
TEKCTy YW YCHOTO MOBJICHHS 3 OJIHI€I TPUPOJHOI MOBU Ha IHIIY 3aBISKU
BUKOPHUCTAHHIO IMPOTPAMHOTO 3a0€3MEUEHHS.

Tepmin «aBTomMaTm3oBaHuii mnepekinany, abo CAT, 3acTocoByeTbcs 110
nepekyialy, SKUW 3aJUIIaEThCi  BIAMOBIJAIBHICTIO 0COOHM, aje BKJIIOYaE
BUKOPHUCTAHHS MPOTPaMHOro 3a0€3MEUYEHHs, sIKe MOXE MOJIErIIyBaTH MEeBHI HOTro
aCIEKTH, SIK MOIMEPEHE, TPOMIXKHE YU TIOCTpEAaryBaHHs.

ABTOMAaTHU30BaHUI JIIOJCHKUN TIEepeKian — 1€ OAWH 13 HaWMOIIMPEHIIIUX

MXO/IB Y HAIll Yac, SIKUi 3a0e3meuye BUCOKY TOUHICTh MEPEKIany 3a IOMOMOTOI0
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KOMIT FOTEPHOTO MPOrPaMHOro 3a0e3MeUeHHs 3 TaKUMU (PYHKIISIMU SIK: TPOTIO3UIIT
MAaIIMHHOTO TepeKIaay, KEpOBaHUM TIIocapiii, mam’ ATh MEePEKIaIiB.

ABTOMATH30BaHWI MAaITUHHUM TMepekiaa — 1€ MallMHHUK Tepeknay 13
NOJANBIIMM  TIOCTPEJAryBaHHsAM  Ta/abo0  MOMEpeJHIM  pelaryBaHHSM,
HaNYCIIIIHIIIE 3aCTOCOBYETHCS B MMPOEKTAX 3 TOBTOPIOBAHUM 3MICTOM.

HaykoBo-TexHiUHI TEKCTU BUPIZHAIOTHCA TAKUMU CTHJIICTUYHUMU Ta
rpaMaTUYHUMM O3HAKaMU: KOTHITHBHICTb, 1H(OpMalliiHa HACHUYEHICTh TEKCTY;
TEPMIHOJIOTIYHA JIEKCHKA, HEUTpalbHMA CTAaTyC JIGKCHKH; I[EpeBaKaHHS
HEUTpPAJIBHUX CJIB, BIJICYTHICTh €MOTHBIB; BIJCYTHICTh MOHOJOTIYHOTO 1
J1aJIOTTYHOTO MOBJICHHS; BIJCYTHICTh 3alMUTalIbHOI Ta OKJIMYHOI MOJAJbHOCTH;
nepeBakaHHsl PO3MOBIAHUX 0€30c000BUX ab0 HEO03HAYEHO-OCOOOBHX pPEUCHb
(IHKOJIM BUIKJIQJ B TPEThOi OCOOM); y aHTIIHCHKOMOBHHMX TEKCTaX IiJIMETOM
4acToO € TrepyHIid abo 1H(QIHITHB; Yy AaHIVIIHCHBKOMOBHUX TEKCTaX IEepeBaKae
MACMBHUM CTaH (HE BJIACTUBUHU Yy Takiid KUJIBKOCTH YKPaiHCBKOMOBHUM TEKCTaM);
JIOTIYHICTh BHKIany iH(popmarlii 3ade3nedye 3B’SI3HICTh 1 B3aEMOMOTHBOBAHICTB;
3arajbHa HOMIHATUBHICTh 4Y€pe3 BEJIMKY KUIbKICTh IMEHHHKIB, IMEHHUKOBHX 1
YHCIIBHUKOBUX CJIOBOCIIOJIYYEHb.

[lepekniag HayKOBO-TEXHIYHHMX TEKCTIB Nependayae qBa €Tanu — aHali3 Ta
cunre3. [lin yac eramy CHHTE3y MOXK€ BUKOPUCTOBYBATHCS MNPOTOTUIHA alo
amanTuBHA crpateria. Jlo pe3ynpTaTy mpollecy HayKOBO-TEXHIYHOTO TMEpeKIamy
BHUCYBAIOThCSl TaKl BUMOTH: TOYHICTh, SICHICTh 1 HITKICTh, CTUCIICTb, JIITEpATypHa
rpaMOTHICTh. MalllMHHUN TepeKIIaj] MoK HE BIAMOBIAAE BCIM IIMM BUMOTaM, TOMY
Horo Halikpaille BUKOPHUCTOBYBATH 13 IMOJAJBIIUM pelaryBaHHsIM MpodeciitHOTo
nepeknagada. Ha meit momenTt HaitmomymsipHimmmu cuctemamu MII € Google
Translate, DeepL Tta inmi. IIpu oMy cranom Ha rpyaenb 2023 poky y Google

Translate ngoctymHo B m’sTh pasiB  Outelie MoOB, HiK y DeepL.
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PO3/1J1 2. HPAKTUYHUA AHAJI3 AKOCTU HAYKOBO-TEXHIYHUX
TEKCTIB EJIEKTPOEHEPTETUYHOI FAJTY3I

2.1. BLEU

MeTprKka OLIHIOBaHHS SKOCTH MalnuHHoro mepekiaany BLEU (anrm.
Bilingual Evaluation Understudy) — 1ie cTaTHCTUYHMIA TOKAa3HKK JJIS MTOPIBHSIHHS
CTBOPEHOI'0 MAIIMHOIO PEYEHHS 3 €TAIOHHUM pedeHHsM. Y 2002 pomi ii Boepiue
3anpononyBaiu Kimope [lamineni, Camim Pykoc, Tonn Bopna 1 Bei/I3in JIxy y
cBoiii crarTi «BLEU: MeTon aBTOMAaTHMYHOI OLIHKM MAIIMHHOTO MEpeKIamy»
(«BLEU: a Method for Automatic Evaluation of Machine Translationy).

CropoieHo, dkicth pe3yiabTaTiB MII MOXHa 3BeCTH 110 KUIBKOCTH
noAIOHOCTEN MiX MEPEKIIaIoM, BAKOHAHUM MAaIlINHOIO, 1 IepeKIIaioM, BUKOHAHUM
JIOAUHOIO, 1 TAKUM YMHOM «4HMM OJIMKYe MalIMHHHUM mepekna 10 npogeciitHoro
JFOJICEKOTO TIEpEKIIay, TUM BiH Kpamui» [46, c. 311].

BLEU npaitoe nuisixom migpaxyHKy KUIBKOCTH N-TpaM y 3allpONIOHOBAHOMY
nepeKyaami, ki 301raroThCsa 3 N-TpaMaMHu B €TaJOHHOMY TEKCTi. N-TpamMu — 1ie
«0e3nepepBHI MOCIIIOBHOCTI 3 N €J1EMEHTIB Y 3aJJaHOMY 3pa3Ky TEKCTY UM YCHOTrO
MoBJeHHs. Enementamu moxyTh OyTu (poHEeMH, CKIIaau, JITEPH, CIoBa abo mapu
OCHOB Bi/IMOBITHO 110 mporpamm» [51]. Merpuka BLEU sik n-rpamy BukopucToBye
CJIOBO, MiJIpaXxOBYIOUM 30ITM HA PiBHI YHIrpam, Oirpam, TpUrpam i YOTUPHU rpawm,
TOOTO «KOJMW n=1, 11e HA3WBAETHCS YHITpaMoIo, 1 I1e, MO CYTi, OKpeMi CJIOBa B
pEYEHHI... KOJIM n=2, 11€ Ha3UBalOTh OlrpamMamu, a Kojiu n=3 — Tpurpamamu. Komu
n>3, 11e 3a3BUYail Ha3WBAIOTh YOTUPMA TpaMaMu abo IT’AThbMa rpaMaMu 1 TaK Jaii»
[32]. TIlopsmok cimiB He BpaxOBYETbCA IiJ dYac 3iCTaBIACHHS, TaKOX HE
BPaxOBYIOTbCSl BUIbHICTH MOBJIGHHSI 1 TpaMaThyHa MpaBWIbHICTh. MeTpuka
MIIXOMUTh IS TIOPIBHSHHS TEKCTIB OyAb-SKOIO MOBOIO, 10 poouth BLEU
«MIOTOYHUM CTAHIAPTOM JJIi aBTOMATHUYHOI OI[IHKH MAIIMHHOTO MepeKiany» [22,
c. 103]. Cepen nepesar 11i€l METPUKH TAKOX T€, 110 MOKE€ BUKOPUCTOBYBATHUCH JBa

1 OlbIlIe €TaJOHHUX TEKCTIB mepekiany. Bapto 3aznauntu, mo BLEU nominbHO
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BUKOPUCTOBYBATH JUIsl TOBHOI[IHHUX TEKCTIB, OCKUIbKUA «3HaueHHs BLEU nns
OJTHOTO PEUCHHS BBAXKAIOTHCS HeHamiiHuMmy» [22, c. 104]. IligpaxyBaBmu 30irH,
nporpama Buctasisie 6anu Big 0 g0 1 (onmaita Bepcis — Big 0 1o 100), ne 0 — e
MmoBHA Po301kHICT MK MII Ta eramoHHMM TepeksiagoM, a 1 — 1e MoBHUH 30ir.
BTiM HaBiTh y 1BOX MpodeciiHuX MepekiaaadiB nepexiaay He OyayTh 30iraTucs
Ha 100%, Tomy «orminka 0,6 a6o 0,7 BBaxkaeTbcs HaAMKpaIlo, SKOi MOXKHA
JOCATTH. .. 3 1i€i MPUYMHU OIiHKa, OJvk4Ya 10 1, € HepeaTbHOIO Ha MPAaKTHUIll Ta
MOBMHHA CHTHAI3yBaTH, IO Mojeiab € mnepeHaBucHoo» [30]. [Ipubmuzaum
OpIEHTHPOM IIOA0 pO3UIM(ppyBaHHS 3HaUeHb po3paxyHkiB BLEU aiis Bu3HaueHHs
sakoctd MII MOXyTh ClTyryBaTu a1, HaBeqeHl B Tabun. 2.1, BUpaxeHi y BIACOTKaX,

a He y ¢hopMi IecATKOBHX Jpo0iB [25].

Tabm. 2.1
PesyabTaTn po3paxynky BLEU Tta ix 3HaueHHst
PesyabTaTtu InTepnperanis
BLEU
<10 Maitxe HempuaAaTHUHN TIepeKIIa
10-19 Baxxko 3p0o3yMiTi CyTh IEpeKiIamLy
20-29 CyTtp mepexnamy 3po3ymiia, aje MICTUTh 3HA4YHI TpaMaTU4HI
MTOMUJTKU
30-40 Bia 3p03yMi1oro 10 XOpoIIoro nepexiaLy
40 - 50 Bucoka sikicTh nepexnanay
50-60 Jyxe siKiCHUH, aIeKBaTHUW Ta IPUPOJAHUIN MepeKIia
> 60 SAKiCTh epeKIIaly 4acTo Kpalia 3a J0JICbKY

CrannmapToMm cepel METpUK aBToMaTtuyHOro oiiHoBaHHs MII BLEU crana
3aBIAKM TaKUM CBOIM IIepeBaraM: poO3paxOBYBAaTH ILIBUAKO 1 HEIOPOro; JIErKO
3pO3YMITH pEe3y/lbTaTH; HE Mae OOMEXEeHb II0AO0 MOBH; BHCOKO KODPEJIOE 3

JFOZICHKOIO OLIIHKOIO; € IIMPOKO 3aro3uueHoro [27].
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Bapto omnak BpaxoByBatu, 1o BLEU Bce x He € inmeanbHUM. OIHUM 13

fioro HenomikiB 3a AHHOIO /[IOTMOH € mepekiag 3 TeHIEPHO-HEUTpalIbHUX Ha

reHaepHo-crienmpigyai MoBu [31], Tak SK 3HAYCHHS JCIKHAX CJIB HEMOKJIHBO

I[iSHaTI/ICH 3 KOHTCKCTY. I xoua B HaYKOBO-T€XHiLIHI/IX TCKCTax CJIOBA, K1 MOXYTb

CTBOPIOBATHU TaKi HpO6JICMI/I, BHUKOPHUCTOBYIOTb HCHACTO, 1€ 3aYBAKCHHA HC MOJKHA

BIIKHIATH.

Metpuka BLEU Bigirpana Beiauky poiib y po3BUTKY aBTOMAaTH3allii OIIHKA

MalIMHHOTO MEPEKIIaAy, CaMe TOMY MA€EMO AETAIbHO PO3IIISIHYTH iI 0OMEKEHHS,

1100 3HATH, HA IO 3BEPTATH yBary IiJl 4ac il BUKOPUCTAHHSI:

1)

2)

3)

4)

5)

6)

BiacytHicte cemanTnuHoi ouinku: BLEU He BpaxoBye 3HaY€HHS 4
CEMaHTUKY NEPEeKIaJCHOro TeKcTy. LlinKkomM MOXIMBO, M0 MepeKiiaj
matuMe BuUCOKY ominky BLEU, amne Bce omHo Oyae CeMaHTHUYHO
HETMPaBUILHUM YU O€3TITy3IUM.

3aNexkHICTh B SIKOCTH JIOBIIKOBOTO Matepiany: edektuBHicTh BLEU
3HAYHOIO MIPOIO 3aJICKUTh BiJ SKOCTH Ta PI3HOMAHITHOCTH MEPEKIIATy
JOBIJIKOBOTO MaTepiainy. SAKIo €TajoH HE OXOIUTIOE Jliana30H MOKIUBUX
npaBUIbHUX TiepekianiB, ominka BLEU moxxe He TouHO BimoOpaxaTu
SKICTh MIEPEKIady.

HemnoBHOIIHHICTh pe3yNbTaTiB Il KOpOTKUX pedeHb: BLEU wenm
HaJIIMHUI 1JIs1 OLIIHKU SIKOCTH MEPeKIaay JyKe KOPOTKUX TEKCTIB uepes
0OMEKEHUI KOHTEKCT 1 MEHIILY KUTbKICTh N-TpaM.

HeBiamosigai qoOMeHM: SIKIIO HaBYAJIbHI JaHl IS CUCTEMH MAIMHHOTO
nepeKIIaly MoXosATh 13 TOMEHY, BIJIMIHHOTO BiJl TECTOBUX JaHUX, OLIHKA
BLEU wmoxe HETo4HO BioOpakaT MPOAYKTUBHICTH CHUCTEMHU B
peabHUX 3aBIaHHSX.

UyTnuBicTh 110 po3Mmipy koprycy: Ha omiHky BLEU  wmoxke
HETPOTOPIIIHHO BIUIMBATH PO3MIP KOPITYCY OIIHIOBaHHS, MPHU IHOMY
MEHIIII KOPITYCH MPU3BOAATH 10 OUIBIII MiHIMBUX OaiB.

JlocmiBHICTh BHUIIE BiA 11iOMaTH4HOiI mpaBuiabHOCTH: BLEU wmoxe

HAJaBaTU TepeBary NepeKiIanaM, siki € OUTbII JOCTIBHUMH, OCKUIBKA
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BOHU TIOKJIAQJAlOThCA HA TOYHI 30IrM  TOCHIIOBHOCTEM n-rpam,
NOTEHLIWHO «mTpadyoum» Ouibll  igioMatuyHi abo0  KyJIbTYpHO
BIJIMTOBITHI TIEPEKIIAIH.

7) Binbhicte 1 umtabenpHicTh: BLEU 0e3mocepeHbO0 HE BHUMIPIOE,
HACKUTPKM TUIABHUM YU YUTA0CNbHUM € MEepeKyal, IO € BaXKITMBUMHU
aCIeKTaMU SIKOCTHU TIepeKyIany 3 JFIChKOI TOUYKH 30py [39].

Crnuparounch Ha BUIIEBUKIAEHY 1HPOPMAIIIIO Ta BUKOPUCTOBYIOUH OHJIAIH
kainpKyssaTop ominku BLEU, po3wmimenuii Ha enekrporHomy pecypei Tilde [50],
OyJio MPOBEJICHO aHai3 MAIIMHHUX NepeknaaiB cucteM Google Translate i Deepl
OJMHAALATA aHOTAIllil 0 HAyKOBUX CTaTell ENEeKTPOCHEPTeTUYHOI Traiy3i, Ha
OCHOBI TIOPIBHSIHHS OTPUMAHMUX pE3yJNbTaTIB 13 MOJAHUMHU aBTOpaMH CTaTei
nepeKyiajaMi aHTIHCHhKOIO.

Omnnaitn kanbkysstop ouinkd BLEU mpaifoe y 4oTupu mpocTi KpOKH, SIK
noka3zano Ha Puc. 2.1., a came: kpok 0 (HeOOOB’s3KOBHUIi) — BHOIp (aiiny i3
TEKCTOM OpHTiHaNy; Kpok 1 — BHOIp (haiiny 13 €TaJOHHUM MEpPEeKIaloM; KPOK 2 —
BUOIp (pailily 3 MAIMHHUM MEPEKIaoM; KpoK 3 (HE0OOB’ sI3k0BUI) — BUOIp (aiiny
13 JOJATKOBUM MAIIMHHUM mepekianoM. Painu MycsaTh MaTH po3LIMpeHHs .IX,
100 cucTemMa 3MOrJia ix IpOYUTaTH.

Interactive BLEU score evaluator

Perform comparative quality evaluations of files translated with one or more MT systems. This allows you to compare MT output with human translations
and compare the BLEU scores of various MT systems. Click here to learn more.

Step 0: Pick source file (Optional) \m\ Daiin He BUBpaHO Jxt

Step 1: Pick human translated file [ Bubpam dhaiin | @ain re subparo xt

Step 2: Pick machine translated file \m\ Dain He BuBpaHo it

Step 3: Pick second machine translated file (Optional) \m\ Daiin He BUBpaHO Jxt

Calculate BLEU  Display

Lowercase ]
Tokenized
Difference highlighting

Puc. 2.1. IlouatkoBuii iHTepdeiic oHnaitH kaiabKysitopa oinku BLEU

Ha Puc. 2.2. HaBefeHO BUIIIAJ KalbKyJsTOpa 13 oOpaHuMH (ailnaMu ams

ominku, Ae 106G — 1e nepmmii TEKCT OPUTIHAIBHOK YKPaiHChKOI MOBOIO (BIJ
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anri. original); 10Gtr — 1ie mepmuii TeCT 3 €TaJOHHUM MEePEKIaI0M aHITIHCHKOO
MoBoro (Bix anrit. original translation); 1TRdpl — me mepmmii TekcT, nepexiaacHui
CHCTEeMOI0 MarmHHOTO nepekianxy DeepL (Bix anri. translation DeepL); 1TRgl —
e MepIIui TEKCT, MEePEeKIaCHU CUCTEMOI0 MAaIIMHHOTO mepeknany Google
Translate (Bim amri translation Google). Hamami ams  BCiX  TEKCTIB,
MpoaHaTi30BaHUX B paMKaxX JOCIHIDKEHHs, OyayTh BHKOPHUCTaHI Ti X cami

CKOPOYEH1 Ha3BH 31 3MIHOIO TTOYaTKOBOTO yncia Big 1 go 11.

Interactive BLEU score evaluator

Perform comparative quality evaluations of files translated with one or more MT systems. This allows you to compare MT output with human translations
and compare the BLEU scores of various MT systems. Click here to learn more.
Step 0: Pick source file (Optional) | BuBpatu chaiin | 1 OG txt xt
Step 1: Pick human translated file | BuBpatu chann | 1 OGtixt Lt
Step 2: Pick machine translated file | Bubpatu cpaiin | 1 TRdpl.xt Jtxt
Step 3: Pick second machine translated file (Optional) 1 TRgl.txt Lt
Calculate BLEU  Display
Lowerca O
Tokenize
Difference highlighting

Puc. 2.2. Intepdetic 3 oOpanumu aiinamu Ha epexian

Opnak cepen OaraThbOX IepeBar calTy, TakMX SK HPOCTOTa MpPOIIECY,
HIBUKICTD OL[IHIOBAHHS, 3pO3yMUIICTh pe3yibTaTIB, AK1 OynyTh
MPOJICMOHCTPOBAHI TI3HIIIE, € 1 HeIOJIK, a caMe, K IoKa3aHo Ha Puc. 2.3., He
PO3MI3HAHHS CUCTEMOIO KMUPUJIHUIIL, 1[0 YHEMOMKJIMBIIIOE OJTHOYACHE CITIBCTaBJICHHS
MaIIMHHUAX TEPEKJIaiiB 13 €TaJOHHUM TEepPeKIaoM Ta TEKCTOM OpHTiHay, IO
MOTJI0 O AaTH TOYHILIY OIIHKY SIKOCTH MAIIMHHOTO MepeKIaay 1 Kpale po3yMiHHS
TOTO, SIK MpaioTh cucteMu MII Ta siki eKBIBaJIEHTH CIIB Ta CJIOBOCIOJIYYEHb
ia0MParoTh IS TeHepallii TeKCTy mepekinany. ToMmy Hamami Juisi aHaii3y OyayTh

BUKOPHCTAHI JIUIIIE TEKCTH 13 €TAJIOHHUM IIEPEKIaJIOM 1 IBOMa MaITUHHUMH.
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1 PSS From | 1 t0 10 of all 14 sentences.

Sentence BLEU Length Text
1 ratio

Source - - Q00000 000900000 900000 00000000000 00000000000
900000000000 00000000000 0000000 V000000000000
9000000000000 0000000000 ¢

Human 100.00 1.00 The analysis of energy efficiency of heat pump - adsorption system of
31.70 1.00 The paper analyzes the energy efficiency of the heat pump - adsorption

Machine  31.70 1.00 The paper analyzes the energy efficiency of the heat pump - adsorption

Puc. 2.3. Hepo3ni3zHaHi CHMBOJIY 3aMiCTh KUPWJINYHUX JIITEP

Ha po3mimenomy Hrxde Pucynky 2.4. nokasaHna 4yacTHa BeO-CTOPIHKH, KA
MICTUTh TOTOBHH po3paxyHok ominku BLEU nns meprioro Tekcry, A€ CHUHIM
KOJbOPOM TMO3HAYEHO 3arajibHy OLIHKY mepumoro ¢aiiay 13 MalldHHUM
nepekiaangom (Deepl), a senenmm — apyroro BimnosigHo (Google Translate).
Hwxde HaBeneHO OKpeMi PO3paxyHKH Uil N-TpaMm, TOOTO y JaHOMY BHITaJIKY
MOCJIIIOBHOCTEH 13 OJHOTO, IBOX, TPHOX 1 YOTUPHOX CIIIB. 32 JTOMOMOTOI0 YEPBOHOT
KHONIKM 13 HamucoM CSV mig BciMa po3paxyHKaMHd MOXXHA 3aBAHTAKUTHU
pe3ynbTaTH OIHIOBaHHSA y (opmaTi Tabnuil, A€ OKpeMi CTOBIYUKH OyAyTb
BIIBEZICHI JUIS TIOPSJIKOBUX HOMEPIB PEUYCHb, CAMHUX PEUCHb CTAJIOHHOIO Ta
MalllMHHUX TepekialiiB, Ta omiHok BLEU BigmoBimHux pedeHb, 3a BUHSITKOM

3arajJbHUX OIIHOK.

BLEU: 35.84

Precision x brevity: 43.81 x 100.00 35.84 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 7172 5272 37.06 2628 61.90 4235 30.22 20.83
Cumulative 71.72 6149 51.94 43.81 61.90 51.20 4295 3584
Export data csv

Puc. 2.4. Pesynwratu ouinkd BLEU 151 ABOX MalIMHHUX MEPEKIIaIiB MEPIIOTO

tekcTy (cuniii — Deepl, 3enenwmii — Google Translate)

Oppa3y mig 3aralbHUMH OIlIHKAMH BCHOTO TICPEKJIaJy CAWT HaBOIUTH
MOBHUW PO30ip aHaII30BaHUX TEKCTIB MO PEUYCHHIO, SIK MPOJEMOHCTPOBAHO Ha
Puc. 2.5. BapTo Haronocury, 1o CUCTEMa paxye PeUYeHHs He JIIHTBICTUYHO, TOOTO
BiJl BEJIMKOI1 JIITEPHU JI0 KPAMKH, a PAIKOBO, /1€ KOXKHUI HOBUM PSIIOK Y TOKYMEHTI
TEKCTY 3UUTYETHCS HEIO SIK ojiHe peueHHs. Came ToMy nepedopmatoByroun (aitnu

3 TekctaMH y dopmat .IXt HeoOXiTHO BIIEBHUTHUCS, 1O, MO-TEpIe, 30epiracThes
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pPO3OUTTS Ha PANKH 1, MO-JIPYyTe, KUTBKICTh PSIAKIB OJTHAKOBA TTOMIXK TEKCTaMH, SIKi
OyAyTh TpOaHaTI30BaHl pa3oM, OCKUIbKH 1HAKIIE CHCTEMa BHJIACTh MOMMIIKY, IO
daiimu mycTti, a0 BipiXKe 3aJIUIIOK, SKIIO OJWH 13 TEKCTIB MOBIIUN 3a 1HIIHAMA
BiAnoBigHO. Ha nmiarpamax moka3aHo piBeHb 30iriB MK €TaJOHHUM IEpPEeKIaJoM 1
HOTO MalTMHHUMU BiIMTOBITHUKAMU JJISI KOKHOTO pEUCHHS, KOJThOPaMH MTO3HAYEHO
MepIui 1 Apyruil MallMHHUN TIepeKsiaa: s Iboro JociimkenHs — Deepl i
Google Translate Bimmosinxo. ITix qiarpamaMu po3milieHa iHTEpaKTHBHA TaOJIHUIIS
JIe MOXKHA Ha BJIaCHI 04l MOOayuTH, J€ CUCTeMa CcXubOwia, a ae — oOpana
MpaBUIBLHUN BapiaHT, AKUN 30iraeThes 3 eTasioHoM. Koibopu Mo3Ha4aloTh TaKe:
Clpuil — 301raeThCsl CKpi3b; YEPBOHUI — Yy )KOAHOMY MAIIMHHOMY NEpEKal HeMae
30iry 3 €TaJIOHHUM; OJIAKUTHUN — 301ra€ThCs JIMIIE y MAIIMHHOMY MepeKajl 13
kpoky 2 (cuctrema MII Deepl); 3emenuit — 30ira€TbCsi JMIIE Y MaAIIMHHOMY

nepekiani i3 kpoky 3 (cuctema MIT Google Translate).

40+
30
-
: il B
!

0 T T U 0 U T I g g U U g g T
10 15 20 25 30 35 40 45 50 55 6.0 65 70 75 8.0 85 9.0 95 100 105 10 15 120 125 130 135 140

2 n From |1 to|10 |of all 14 sentences.

Sentence BLEU Length Text
2 ratio

BLUE SCORE

s o

BLEU SCORE DIFF

Human 100.00 1.00 conservation of power equipment taking into account real processes of
Machine | 16.90 1.30 system for preserving power equipment , taking into account the actual processes of

Machine  20.10 1.30 system for the preservation of power equipment , taking into account the real

Puc. 2.5. Jleranpauii po36ip 301riB 1 BIAMIHHOCTEH IEPIIOro €TAJIOHHOTO 1

MAIlIMHHUX MEPEKIaiB

Ha Puc. 2.4. Bugno, mo orinka BLEU mammunoro nepexiamy Deepl Buie

3a ouinky BLEU mammunnoro mepexnany Google Translate, mo o3Havae Buiy
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AKICTh Tepiioro mnepekiany. Biamorigno go Tabmumi 2.1. mepexman Big Deepl
MOJKHA KiTacu(iKyBaTH, K TIEPEKJIa]] BUCOKOI ssKocTH, a Bix Google Translate — sik
XOPOULINH MEPEKIIA.

BtiM, ominka He pocsarae 100%, mo o3Hayae, 0 MDK €TaJOHHUM
NepeKsiajloM Ta 0o0OMa MAaIIMHHUMH ICHYIOTH po30ixkHOCTI. Ilepma monsarae B
PI3HUX CTPYKTypax peueHb: Iepllie peueHHs opuriHainy € 6e3ocoboBuM «B poboTi
suxoHano aHami3...» (TyT 1 Hamami guB. Jlomatok A); eTalOHHUN TEPEeKIan
nepeae 1o 0€30c000BICTh IMUISIXOM BUKOPUCTAHHS TACUBHOTO CTaHy 13 J1€CIOBOM
B KiHLi peueHHs «The analysis of ... is performed.»; na BiamMiny Big Hporo DeepL i
Google Translate BuxopucTOBYIOTH aKTHBHHU cTaH «The paper analyzes...».
Takox y mepmomy psaKy SK BIAMIHHICTh TMIJKpPECICHE BXKHUBaHHS oOoma
cucremamu MII aprukiro «the» mepenm aogaTkamu, KOJW BiH BIJCYTHIH B
€TAJIOHHOMY TMepeKyaal. 3MiHa TAaCMBHOTO CTaHy Ha AKTHUBHUM 1 BiAMOBIIHO
MOPSJIKY CIIB Y MAallIMHHOMY MEPEeKIIajii CIPUYMHIIIO 3CYB, TOMY HaJalli OLIBIIICTh
po301KHOCTEN Oylie MOB’SI3aHO caMe€ 3 LMM, XO4Ya HE BapTO BIAKHUIATH 1 PI3HUN
nigoip cuHOHIMIB abo ¢opm cmB y MIL Tak, TepMiH-CIOBOCIONYYEHHS
«TEIJIOHACOCOHO-aJICOPOLIIMHOT ~ CUCTEMH  KOHCEpB8Y8aHHSA ~ EHEPreTUYHOIO
oOnaJiHaHH aBTOp IMEPEKJIaB CIOBOCHOJYUYECHHSIM, Y SIKOMY POJOBUN BIAMIHOK
OpHriHaIy TepeaHni 3a TOMOMOIO0 MpUMEeHHUKa «0f» (BKa3zye Ha HaJCKHICTb)
— «heat pump-adsorption system of conservation of power equipmenty», Tomi sk
obouasi cucremu MII «fory (Bka3zye Ha mpu3HaueHHs npenmera) — «heat pump-
adsorption system for preserving power equipment» (DeepL), «heat pump-
adsorption system for the preservation of power equipment» (Google Translate).
[IMono mepekiagy cioBa «KOHCEpBYBaHH:», TO cuctemu MII Bukopuctamm OiIbII
BIJITIOBITHI BapiaHTH: TePYHIIH «Preserving» Ta iMeHHUK «Preservationy, ockijabKu
«conservation», BXHUTE B CTAJIOHHOMY IIEPEKIaji, Ma€ CHJIbHI KOHOTAIll i3
3aXUCTOM MPHUPOJHU, a HE 00JaHaHHA. TakoX y Apyromy psSaKy aBTOp, Ha BIAMIHY
Bin MII, 3a mpaBwiaMu He BXKHUBA€E KOMY Yy CKIAQIHOMIAPSIIHOMY PEUYEHHI, SKe
pO3MillleHe BCEPEIMHI TOJIOBHOTO. PO3X0/KEHHS Y BUKOPUCTaHHI apTUKIIIB «they,

«a/any Ta po3aiOBUX 3HAKIB, TAKHX SK KOMH, TPAIUIATUMYThCS 1 HaJami, TOX Y
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MoJaNBIIOMY aHaji3l BOHM HE HArojollyBaTUMYThCs. PO30DKHOCTI yepes
CHUHOHIMIIO CIIOCTEPIraEMO 1y IEPEKIIaJli CIOBOCTIONYUYCHHS «peaibHuX TPOIIECIBY,
sike 1 aBTop 1 Google Translate mepekianarots ogHaKoBo «real processes», Tomi sk
DeepL BuxopucToBye CcHHOHIM «actual processes», Mmoo HE € MOMHJIKOI i3
NepeKIafabKol TOUKH 30py, alle € HEBIAMOBIAHICTIO, SIKy CUCTEMa MopaxyBaa siK
taky. OOmWIBa MalIMHHI TepeKIaaadi MPHUIYCTHINCS CTHIICTUYHOI TMOMUJIKH,
BXKHBIIM CJIOBOCIIOy4eHHsT «air drying» Ha mMO3HAueHHS TepMiHA «OCYIICHHS
[moBiTpsi]», Komm y HaykoBOMY TeKCTi OLIbII BIiAMOBIAHO OyJlNO O BXKUTH
«dehumidification», sik 11e 3poOUB aBTOp B eTajoHHOMY mepekiami. Ille omHiero
BI/IMIHHICTIO, SIKy HE€ OIIMCAHO paHIille, € TEepeKiaa TEPMIHOJOTTYHOTO
CIIOBOCIIOTYYEHHSI «EJIEKTPUYHUM HarpiBaueéM pereHepamifHoro mnoBiTps». Y
CTAJIOHHOMY TIepeKiIaji BUKOPUCTAHO MPUHMEHHUK «Of», sKkuii € TUMOBUM
Croco0OM mepefayl 3HauyeHb MOAIOHMX CIOBOCHOJNYYEHb AHIJIIHCHKOK MOBOIO,
«electric heater of regenerative air», cucrema MII DeepL Bukopucramna Bxke
OIMCAaHHWN BHIE CIOCIO TMepeKyaay i3 BHUKOPUCTAHHSIM TpuiiMeHHHKA «for»y —
«electric heater for regenerated air», na Binminy Big Google Translate, sxa oopana
OUTbIl  yHIKaNbHUW, aje TOMy 1 OUIbII BIACTUBHM aHTTIHCHKIA MOBI
0e3MpUITMEHHUKOBHI CIIOCIO B)KMBAHHS aTPUOYTUBHUX TEPMIiHIB-CIOBOCIOIYYEHb
«electric regeneration air heater». HactymHe pedyeHHsS MOYMHAETHCS TAKHMMHU
cioBamMu «B pesympraTi aHamizy nokasano, mo...», ski Google Translate
nepekianae qociaiBHo «AS a result of the analysis, it is shown that», a eranonnnii
nepekian ta nepekiaaa Deepl mepedpasosyrots sik «The analysis shows that...»,
110 € oJHI€r0 3 npuuuH BUIoi oiinku BLEU nns nepexnany, Bukonanoro DeepL.
HacTymnHoro Baromor MoMHIKOO, HE CIIPUUMHEHOIO 3CYBOM, € TIEpeKIIa]] TEPMiHY
«HE130CHTAIBIMNHNX [po00OYMX TPOLECIB]», SKHM aBTOp MEpeKiIaB sK «NON-
isoenthalpy», DeepL BxuB 30BciM iHIIHI TEPMIH «non-iSENtropicy», a HaAHOIMKIKM
BapiaHTOM € TepMiH, miaiopanuit Google Translate, xo4a i 3 iHmO0 GopmMoro ciioBa
«non-isoenthalpicy». Takox DeepL Bukopucras Present Perfect Passive «It has also
been shown that...», mo6 nepeknactu Taky (pasy opuriHany «llokazano TaKoK,

1I10...», Ha BIIMiHY BiJI €TaJOHHOTO nepekiiany i nepexnany Google Translate, ski
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BkuBaloTh Present Simple Passive «lt is also shown that..». V psagky 9
nepeknanady Google Translate 3HOBY mpucIycKaeThCs CTHIIICTHYHOI TIOMUJIKH,
NEPEeKIaJaloyl  CJIOBO «BXOMA1» IMEHHHUKOM «ENtrance», KoM MpaBHIbHUM
nepekiaanoM € «inlety, sk HamwcaHo B €TajJOHHOMY IMEpeKIaai Ta MepeKiaii
DeepL. V 10-my psanky DeepL BUKOpPHCTOBYe nOAaBaHHA 3aliMEHHUKA IS
HiCHIICHHST 3HAYEHHS MpHUHAIECKHOCTH «...energy efficiency of the heat pump-
adsorption system reaches its maximum valuesy, komu BiH OnyIeHU B OpHUTriHATI
«EeHepreTu4yHa e(EeKTUBHICTh TEIIOHACOCHO-aCOPOLINHOI CHCTEMH JOCSTrae
MaKCHUMaJIbHUX 3HAYCHBb» Ta JBOX IHIIMX Mepekianax «...energy efficiency of the
heat pump-adsorption system reaches maximum values». ¥V tomy x psaky DeeplL
MIPOJIOBXKYE TepeKiIaaaTH 0e30c000Be peUeHHs OpHUriHaly 3a JornoMoror Present
Perfect Passive, Ha mpoTuBary erajony Ta nepekiaay Google Translate, sxi mms
nepegavyi 0COOJMBOCTEH CTPYKTYPH PEUCHHS BHKOPUCTOBYIOTH Present Simple
Passive. V HactynmHuX psgkax 11-12 po30DKHICTP 3HOBY BHHHUKAE uepes
CUHOHIMIIO: OpHTIHANI «3MIHIOIOThCS B [BY3bKOMY Aiama3oHi]» i aBrop, i Google
Translate mepexnamu ogHakoBo «change iny», a mepeknamgay DeepL Bukopucras
KOHCTPYKIIIFO-CHHOHIM «vary withiny. B octanHbomy, 14-My psiiKy, HaBeJacHa
OCTaHHSI yHIKaJlbHa JJI I[bOTO TEKCTY PO3ODKHICTh — IEPETBOPEHHS J10AaTKa
eTaJIOHHOTO «...Increase for heat pump-adsorption system with decreasing ambient
temperature» Ta DeepL nepekiany «...increase for a heat pump-adsorption system
with a decrease in ambient air temperature» Ha migpsaHE pPEYCHHS Yacy B
nepeximani Google Translate «...increase for a heat pump-adsorption system when
the ambient air temperature decreasesy, 1o € OUIbII JOCTIBHHM TEPEKIAIOM
OpPUTIHANY «...30UIBIIYIOTBCA JUIsI TEIJIOHACOCHO-aACOPOLINHOT CHUCTEeMU npu
3MeHueHH] TEMIIEPATYPH HaBKOJIMIITHBOTO HOBIMPSIY.

TakuMm 4MHOM, IO TMOMIMPEHUX TTOMUJIOK MAIIMHHOTO MEPEKIary BiJHOCHMO
BUKOPUCTAHHSA PO3JIUIOBMX 3HAKIB HE 3a TMpaBUJaMH MOBH TEpeKiamy,
NIepEHACHYCHHS TEKCTY apTHKIIIMU «they, «a/any, BUKOpHCTaHHS CIiB 3arajbHOi
JIEKCUKH 3aMICTh iXHIX TEPMIHOJOTIYHUX BIJIMOBIIHUKIB, BUKOPHUCTAHHS TEPMIiHIB,

K1 HE € TIEPEKIIaZlOM TEPMIHIB OpUTiHATY, HENOCTIAOBHUN MepeKiax 0€30C000BUX
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peyYeHb OPUTIHATY TO AKTUBHUM, TO MACHUBHUM CTaHOM, BUKOPUCTAHHS I1HIIOIO
rpaMaTUYHOTO dYacy. 3arajioM, OOHABa MaIlIMHHI TMepeKIaan, Xo4 1 He €
IICHTUYHUMH JI0 €TAIOHHOTO, BUKOHYIOTH CBOIO 1H(OpMaliifHy (QyHKIIiIO 1 HaBITh
0e3 penaryBaHHs HE CIIOTBOPIOIOTH 1H(OpMAaIlit0, BUKJIAJICHY B OpUTIHAII, & OTXKE €
IEepEeKIagaMyu XOpOILIOl IKOCTH.

Ha Puc. 2.6. nponemoncTpoBano pesynbratu oimiHku BLEU MamumuHuX
nepeKiaaaiB Apyroro Tekcty cucremamu MII Deepl (Ha puCYHKY CHHBOTO
koibopy) 1 Google Translate (Ha pucyHKy 3eieHOro Koibopy). OIiHKA MalTuHHUX
NEPEeKIIaiB LbOTO TEKCTY € OJHUMM 3 HaWHMKUYUX CEepel] yCIX OI[IHOK TEKCTIB,

B3SITUX Ha OI[IHIOBAHHS Y HAIIOMY JOCJIII>KEHHI.

BLEU: 15.70

Precision x brevity: 18.16 x 94.03 15.70 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 38.92 20.32 1374 10.00 37.47 1616 11.39 8.82
Cumulative 36.59 26.44 20.83 17.07 37.47 2461 19.04 1570

Export data csv
Puc. 2.6. Pesynpratu omninku BLEU nst ABOX MamImHHUX MEPEKIaliB IPyroro

tekcTy (cuniii — DeepL, 3enenunii — Google Translate)

[Tepri ’sTh PAAKIB € JOBOJI OJU3BKUMU IO OPUTIHATY, IO BITOOPAXEHO Y
OTpUMaHUX HUMH OliHKax Ha piBHI 40 OaniB 1 Bume (nuB. Jomgatokx b). Onnak y
HACTYMHUX psKax 1 0 KIHUA TEKCTy OOCsSr 3CyBIB, 3MiH OYyJIOBU pEYEHb,
BUKOPUCTAHHS CHUHOHIMIB Ta PI3HUX NMPUUMEHHHUKIB 1 apTUKIIB OIMYCKA€ OIHKU
KOKHOTO KOHKPETHOTO psaka A0 Hrwkue 10, mo B pe3ynbTari MpU3BOIUTH JI0
HU3BKMX 3arajibhux OainmiB. Yepe3 1€ MalIMHHI MEpeKiaad APYroro TEKCTY,
orpuMani Bia mporpam DeepL Ta Google Translate, BimHeceHi Hamu 10 KaTeropii
NepeKaaiB, CyTh SKHX 3pOo3yMula, ajieé BHUKOpPUCTaHHS 0Oe3 (axoBoro
NOCTpEIaryBaHHs HE PEKOMEHI0BaHO.

Ha Puc. 2.7. HaBemeHo pe3yibTaTH OIIIHIOBAHHS JIBOX MAITUHHUX
nepeKiIaaiB Tperboro Tekcry (cuuid — DeepLl, 3enenuit — Google Translate) 3a

meTtpukoro BLEU. fIk BunHO 13 yucen Ha pUCYHKY, OOMBa MAIlIMHHI MEepeKIaan
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3HaXOJAThCS Ha MPUOJIU3HO OJHAKOBOMY PIBHI CEpeHBbOI, ONMK4Ye 10 HU3BKOI

OLIIHKH, cepen skux nepeknan Google Translate e va 2,75 6ana kpanum.

BLEU: 25.52

Precision x brevity: 23.44x97.14 25.60 x 99.69

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 40.32 2359 19.38 16.38 4245 2637 2143 17.92

Cumulative 3917 2996 2566 2277 42,32 33.35 28.75 2552
Export data csv
Puc. 2.7. Pesynawpratu oninku BLEU 151 7BOX MaIllIMHHUX TEPEKIIaiB TPETHOTO

Tekcty (cuniii — DeepL, 3enennii — Google Translate)

[Tepmri 9 psinkiB 000X MpoaHali30BaHUX MAIIMHHUX MEPEKIIAJIIB OTPUMYIOTh
BK€ 3BMYHI Oanu Ha piBHI 30 1 Bumie, ane i3 10 psaka piBeHb PI3KO Maaae N0
MO3HAYOK, SKI Jeap pocsraiote 10 OGamiB (auB. Jlomatox B). Taki HuU3BKI
pe3ynbTaTi OyiIH CIPUYUHEHI BETMKUM 3CYBOM Y 10 psaKy, y sIKOMY 3aKIHIYETHCS
OCTaHHE PEUYCHHS TMEepIIoro ad3aily eTajJOHHOro TMepeKiaay, a B MAalIuHHUX
nepeKIaax BXK€ TOYMHAETbCA Jpyrui abs3am. | xoua ocTtaHHI pAgKu 000X
MaIllMHHUX TIEPEKJIaJIIB MICTSATh Maii>ke MOBHICTIO Ty X camy 1H(opmaIlio, 1o 1
CTAJIOHHUH, ajie He BUPIBHIHI MK COOOIO PSIIKU MOCEPE/IMHI 3ryOHO BILUIMBAIOThH
Ha 3araJibHi OL[IHKK 000X CUCTEM MAIIMHHOTO MEPEKIIaTy.

OTtxe, 3riiHO 13 Tabauiero 2.1., MU BITHOCUMO TiepekJiaau, BukoHani DeepL
ta Google Translate 1o Takux, 10 € 3pO3yMUIMMHU 3a CYTTIO, ajie MOTPEOYIOTh
000B’SI3KOBOTO pearyBaHHs, Ta MEPEKIIaIiB 03HAHOMYOT IKOCTH B1JIIOBITHO.

Ha Puc. 2.8. npencraBineno oriHku 3a MeTpukoro BLEU nBox mammuHUX
MEePEKIIAAIB YETBEPTOrO TEKCTY, JI€ YUCIO 371iBa CHHBOTO KOJBOPY — II€ OIliHKA
MalIMHHOTO TMepekiaay, BUKoHaHoro cucremoro MII Deepl, a uyucno crpasa
3eJIeHOTr0o KoJbopy — orinka Google Translate. Sk BuaHO i3 1UX YKces, OIiHKA
nepekiany Deepl (44,56) B miBTOpa pa3u MmepeBHUINye OLIHKY mepekinany Google
Translate (28,23), € oaHi€o i3 HAMBHUINMX OI[IHOK, OTPUMaHUX cHUCTeMOl0 MII,

cepenl yCiX MpoaHaTi30BaHUX TEKCTIB 1, BIAMOBIAHO 10 Tadmuii 2.1., BITHOCHUTH
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MaIllMHHI TIepeKJIald JI0 KaTeropii TEKCTIB BHCOKOI Ta 3aJO0BIJIbHOI SIKOCTH

BIIIIOBIIHO.

BLEU: 28.23

Precision x brevity: 44.56 x 100.00 28.23x100.00
Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 6529 4756 3913 3245 47.78

31.06 23.94 17.87
Cumulative 65.29 55.72 49.53 44.56 47.78 38.52 32.87 28.23

Export data %

Puc. 2.8. Pesynbratu ominku BLEU 151 ABOX MalIMHHUX MEPEKIagiB YeTBEPTOTO

tekcTy (cuniii — DeepL, 3enenunii — Google Translate)

3a 00csTOM YEeTBEPTHM TEKCT € HAaWOUIBIIMIA 13 YCIX, MI0paHuX JUIsl HAIIOTO
JOCHIKCHHS, SIKUM cKIlafaeThbes 13 24 pedens (54 psaakis). [lepexnaa, BUKOHAHUM
nporpamoro DeepL mocnijoBHO, B MeXaX JTaHOTO TEKCTY, OTPUMY€E BHII Oaiw,
HiK mepekian Google Translate, Tomy, Ha OCHOBI MPOBEACHHUX aHAJI3iB 1HIIHX
TEKCTIB, MOXXEMO MPUITYCTUTH, 110 came mepekia] BukoHanuii DeeplL OyB B3siTuii
32 OCHOBY 1 BiipeJlaroBaHuil 10 3aI0BUTLHOTO JIJIsi aBTOPA PIBHS, OCKUIBKHU 3 JIBOX
came cucrema MII DeepL BukopucTOBYy€e OpUTIHAIBHI MIAXOIU 10 TIEPEKIAMY, 110
pOOUTH OTpUMAaHI MEPEeKJIaqd MEHII JAOCHIBHUMHU, HDK TEpeKsialyd, BUKOHAHI
cucremoro MIT Google Translate. Mix psakamu 13 ta 20 croctepiraeMo 3Ha4He
najiHHsA OadiB BiJ cepeHbOCTATUCTUYHOIrO piBHA 30 1 BUIIE A0 BKpail HU3BKOIO
15 1 Hwk4de 13 mooguHOKUMH BUHsATKaMu (auB. Jlomatok JI). Take mpocimaHHs €
HETUTIOBUM 1 MOXE CBITYUTH MPO T€, IO came TYT aBTOP BHIC HAWO1IbIIIE 3MIH, SIKI
CTOCYIOTbCSI BUKOPUCTAaHHS NPUWMEHHMKOBUX KOHCTPYKII Ta CHHOHIMIB, HE
BpPaxoBYIOUM 3HIDKEHHS OaiiB, 3yMOBJEHUX 3CyBaMH. YCl BIAMIHHOCTI MIX
CTAJIOHHUM TIEPEKJIaOM Ta JBOMa MAIIMHHUMHU TaK YW TaK PO3MOMINSIOTHCS Ha
BUILEONMCAH]  KaTeropii: = BXKMBAHHS  CHHOHIMIB  3arajbHOi, HAayKOBOI,
BHYTPIIIHHOTATY3€BOI JIEKCUKH; PO301KHOCTI y BUKOPUCTAHHI apTUKIIB Ta
NPUAMEHHUKIB; 3MIHH y CTPYKTYpl peUeHb, Kl BKIIOYAIOTh MOMEPEaH]1 KaTeropii

Ta MOXKYTbh BKJIIOUATH 3MIHY CTaHy Ta/abo0 4yacy A1€CIIiB.
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[lepexman, 3abesmeuenuii cuctemoro Google Translate, mnpsmo He
CYIIEpPEUUTh 3MICTY OPUTIHAIY 1 HE MICTUTh TPyOUX TpaMaTHUYHUX MTOMUIIOK, OJTHAK
CHJIBHO BIAPI3HIETHCS B/l €TaJJOHHOTO MEepeKIaay, TOMY Kilacu(pikOBaHUN HAMH SIK
nepeKsaja 3aJ0BUIbHOI SKOCTH, IO MOTpedy€e MEBHOTO 00CITY MOCTpeaaryBaHHS
(moxmamHime y po3gim 2.2.). Ilepeknan, BukoHanuii cuctemoro DeeplL, we
CIIOTBOPIOE 3MICT OpHUTIHANy, HE MICTUTh TI'paMaTUYHUX TOMUJIOK, HauOLIbIIe
BIJIIOBIJIa€ C€TAJIOHHOMY TIEpeKiIagay, TOMY BITHECEHWH HaMU A0 TEpPeKIaaiB
BUCOKOI SIKOCTH.

Ha Puc. 2.9. naBemeHo pesynpTatd ouiakd BLEU mns mamuiHHHX
NepeKyauiB ’aToro TEKCTy, ne 3miBa — ominka DeeplL, a cmpaBa — Google
Translate. Ominka nepekiany, BukoHaHoro Google Translate € wa 1,18 Gama
BUIIIOIO 3a OIIHKY mepekiany Deepl, mo o3Hadae Te, 1110 MK JIBOMa MAaIIMHHUMU
nepeKiIaaMu Maibke Hemae BiaMiHHocTed. Ha Hamy QymKy, L€ JOCATaeThes
3aBSKA TOMY, 110 TEKCT OPUTIHATY CKJIAJIA€ThCA 13 MPOCTUX PEUYCHB, TOPIBHIHO 13
NOMNEPEIHIMHU, SIKI € HECKIAJAHUMU Ui TepeKiaay Ta He mepeadadyaroTh 3HAYHHUX
nepedpasyBaHb, TOX OCOOJMBY YyBary IijJ Yac aHamizy OyJI0O 3BEPHEHO Ha
nepeKIIa)l TepMiHOIOTTYHUX oauHuUIlb. Te, mo omiaka BLEU mis 060x nepeknazis

nepesuurye 40 6aniB BITHOCUTH 111 IEPEKIAAN O KATEropli XOPOIINUX NepeKIaiiB.

BLEU: 41.70

Precision x brevity: 40.52 x 100.00 41.70 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 64.00 4658 3537 2556 61.58 47.24 36.91 28.15
Cumulative 64.00 54.60 47.25 40.52 61.58 53.94 47.53 41.70

Export data csv
Puc. 2.9. Pesynwsratu oninku BLEU 151 ABOX MalIMHHUX MEPEKIIaIiB I’ SITOTO

tekcry (cunii — DeepL, 3enenuii — Google Translate)

CKOpHUCTAaBIINCh  TOMEPETHHO  TPOBEACHUMH  aHalli3aMH,  OCHOBHI
pPO3ODKHOCTI MK €TAJOHHUM TMEPeKIaJoM Ta JBOMAa MAIIMHHUMU Oynu
PO3MO/IiNIeHI Ha I’ SITh KaTeropiil. /Jlo BUMmaakiB CHHOHIMI{, IKa HE CTIOTBOPIOE 3MICT

OpUTIHATY BIAHOCSTHCS TaKl MPUKIAAN: OPUTIHAIBHE «MEpEeX» B €TaTOHHOMY



49

nepekiIaal craigo «Networksy, a B 000X MalIMHHHMX Mepekiaanax — «grids» (Tyrt i
nami guB. Jomarok E); opurinanbHe «He € 3aJOBUIBHUMH» B €TaJOHHOMY
NepeKIIai epeaHo OJHUM CIIOBOM «are unsatisfactory», a B 000X MalmmmHHUX —
IBoMa «are not satisfactory»; opurinanbHe «emnepeemuunoi CHCTEMH» B
CTAJIOHHOMY TEePEKIIal CTajo «POWer system», a B 000X MalTMHHUX MepeKIaiax —
«energy systemy»; OpUTIHAIBHE «CICKTPUYHOIO CHEPri€i0» B ETATOHHOMY
nepeknaai 1 mepexmani DeepL mepemano omHuM cioBoMm «electricity», a B
nepexiani Google Translate — nBoma «electrical energy» (sax 6aummo, Google
Translate 3HOBy BaBcsi 10 OyKBai3My); OPUTIHAJIBHE «a TAKOXK» B €TAJTOHHOMY
nepekiaal 1 nepexnaal Deepl. mepenano kKoHCTpykiewo «as well as», a B
nepekiaai Google Translate — nBoma crmoBamu «and also»; opuriHansHe «Kpim
TOTO», TIEpe/laHe B €TAJIOHHOMY mepeknani cioBoM «Morovery, DeepL nepekian
sk «Furthermore», a Google Translate — sx «In addition»; opwurinaabHe
«00OpoOIIsIETHCS» B €TAJIOHHOMY mepeknanl crano «addressed», a B 000x
MalMHHUX nepekiagax — «handled»; opuriHagbHe «3aCTOCOBHI» B €TaJOHHOMY
nepekiaai craino «useful», a B 000X MamMHHUX mnepekiagax — «applicabley;
OpUTIHAIBHE «KJIACUYHOI [CHCTEMH EJIEKTPOMEPEX|» B €TAIOHHOMY IepeKial 1
nepeximani Deepl mepemano sik «classic [power grid system]», a B mepekiaui
Google Translate — cmoBom «traditional [power grid system]». Jlo Bumaakis
CHHOHIMII, sSIKa BIUIMBA€ Ha CHPUUHSITTS TEKCTY HaJeXaTh Taki MPHUKIAIN
(mepeBa’kHO O HUX BXOJSTH BUIAJKH TEPMIHOJOTIYHOI CUHOHIMIT): OpUTIHANbHE
«KJIAaCHYHI» B €TAJIOHHOMY Tepekianai Ta mepeknani Google Translate mepenane
cimoBoM «classicy, a B mepekiami DeepL — cioBom «classicaly, mo He €
€KBIBaJICHTHUM, OCKUJILKH Hece B 001 CHMJIbHI KOHOTAIIIT 3 pedyaMHu, TIOB’ sI3aHUMH 3
JABHBOTPEIIPKOI0 YHM PHUMCHKOIO IUBLTI3AMISAMU; Yy 3-My pSIKYy OpHTIHAJIbHE
CJIOBOCITOJIYYEHHSI «KEPOBAHICTh 1 KOHTPOJIbOBAHICTh» aBTOp 1 Deepl mepeknanu
oxHakoBo «controllability and managebility», ognak nepexiaamaa Google Translate
BXKUB OJIHE 1 Te *k cioBo nBiui «controllability and controllability», Ha 110 TpeOa
3BepTaTH yBary, KOPUCTYIOUUCH IIMM TIEpeKiiajadyeM 1 B)XMBAIOYM B PEUYCHHI JBa

CHHOHIMH pPa30oM; OpHUTiHaJbHE «OOJIK» B €TAJOHHOMY TMEPeKIal CTayo
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«accounting», a B 000X MaIIMHHUX TepeKIagax — «meteringy, MmO He €
BIJIMOBITHUKOM, OCKUTBKH TOB’sS3aHE 3 BUMIPIOBAHHSM 3a JIOITOMOTOIO0 METpa, a He
nmo3Hayae oOJik 3arayioM. Jlo BUMAIKIB BXKWBAaHHS PI3HUX MPUHAMEHHUKIB (110
MOX€ BIUIMBaTH Ha (OpMy TIOB’S3aHUX CJIB) HajekKaTh Takl MPUKIIAIH:
OpHriHaNbHE cioBocmoydeHHs «[[HppacTpykTypa HalllOHAIEHUX MEpex]
OaraThbOX KpaiH» IepedaHo aBTopoM 1 mepekiamadeM Google Translate 3a
noromororo npuitMeHHunka «0f» «of many countries», toni sk DeeplL Bukopucra
NPUIMEHHHK «iN» «iN many countriesy; opuriHaiibHa (paza «IHCTPYMEHTH 0.5
MOHITOPUHTY Ta KOHTPOJIIO» OyJia mepekiaaeHa aBTopoM sk «tools to monitor and
control», a wmammHHMMH Tepekiamadamu sk «tools for monitoring and
controlling». Jlo BumajakiB 3MiHU CTPYKTYpH PCUCHHS, SIKI MOXYThb BKIIFOYATH
TaKoX OOMJBa BHUIIAJIKHW CHHOHIMII Ta/ab0 BXKWBaHHS MPUHUMEHHHKIB, HaJleKaTb
TaKl IpHUKJIaJd: OpUTiHAIbHA (pa3a «KIACUYHI TEXHOJIOT1i BUpOOHUITBA, IIepeaayl
Ta PO3MOAUTY €NeKTpoeHeprii» Oyna mepekiazeHa aBTOPOM 3 BUKOPUCTAHHSIM
npuiiMeHHuKkiB  «0f» «classic technologies of production, transmission and
distribution of electricity», Google Translate BukopucraB npuiiMeHHUK «for» Ta
nonatkoBuii apTukib «they «classic technologies for the production, transmission
and distribution of electricity», DeepL 3ampornoHyBaB yHIKaJIbHUH BapiaHT i3
BUKOPHUCTaHHAM  mpuiiMeHHuka  «for» Ta  yTBOpeHHs  aTpUOYTHBHOTO
cioBocnionydeHHs «classical technologies for electricity generation, transmission
and distribution»; mo mie€i kareropii HajekKaTh TAaKOXK IEPECTAHOBKH, Tak,
KOHCTPYKINSL «3 iHwoeo 6oky, TeXHOJOTl po3ymHuX Mepexxk Smart Grid...» Ha
MOYaTKy PEUCHHS B OpHUIiHAJI, €TAJOHHOMY Ta MamMHHOMY mepekmaai Google
Translate «On the other hand, Smart Grid technologies...» crae B cepenuny
peuenns y nepekiaai DeepL «Smart Grid technologies, on the other hand,...»; Bce
peuenHst opuriHany «Illlo6 mokHa Oysio 3a3majieriip BUSBUTH BPA3JIUBOCTI Ta
BXKUTH HEOOXITHUX 3aXOJIIB.», SIKE TIEPEKIAJICHO aBTOPOM Yy TaKUH CrociO, mo €
YaCTHHOIO IMOMEPEIHhOr0 pedeHHs «...SO that vulnerabilities can be identified in
advance and the necessary measures taken.», MOBHICTIO 3MIHIOE CBOIO CTPYKTYPY Y

nepexiani Google Translate na «So that it is possible to detect vulnerabilities in
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advance and take the necessary measures.», xo4a nepekian DeepL 3amuinaerbes
ommkanM 1o etanoHHoro «So that vulnerabilities can be identified in advance and
necessary measures can be taken.»; y ocraHHpOMY peueHHI (paza «IpOIO3HIIii 3
Memoio nepemeopens 1X KIacu4Hoi CUCTEMHU EIIEKTPOMEPEK», sIKa B €TAIIOHHOMY
nepeKiIani Mae Takuid BUTIIAI «suggestions for transforming their classic power
grid systemy, y nepexmaai DeeplL HaOyBae Takoro BUIUIALY 13 BHKOPHUCTAHHSIM
po3mmpenoi Gopmu iHOiHITUBY MeTH «in order to» «suggestions in order to
transform their classic power grid systemy, i Maibke Takoro >k BUTISAY Y
nepekiani Google Translate i3 indiniTuBoM MeTu «suggestions to transform their
traditional power grid systemy. OkpiM ychoro Buiie IepeiiueHoro cuctemu MII
TaKOX BAAIOTHCA J0 BUIYUYEHHS CJIB 3a/JI1 YHUKHEHHS MOBTOPIB, TaK, Y OCTaHHIX
psankax 13-14 opuriHanbHy (pasy «cuCTeMy IHTENEKTyallbHUX Mepedc Smart
Grid» aBTop mepekianae TakuMm 4rHOM «a Smart Grid grid systemy, a cucremu
MII DeepL i Google Translate ckopouyroTts 10 «a Smart Grid systemy.

OO6uzaBa mnpoaHani30BaHI MalIMHHI NEpeKiaaud 3a0e3MeuyroTh SICHICTh 1
YITKICTb, MPUTAMAHHI OpPUTIHAJIY Ta ETAJIOHHOMY IMEpeKJiaqy Ta HEe MICTATh
BUIIAJIKIB CIOTBOPEHHS YW MEepeKpydeHHs 1HdOopMaIlii, BUKIAIEHOT B OpUTiHAII, a
OTXKE € IepeKIaaMy BUCOKO]I SIKOCTH.

Ha Puc. 2.10. mogaHo OIIHKHM SIKOCTH MAaITMHHOTO MEPEKIaay 3a METPUKOIO
BLEU nBox mepekianis, BukoHaHUX mporpamamu Deepl (komip OLiHKKA — CHHIN)
ta Google Translate (komip omiHKK — 3eacHMI). BiAMmoBiqHO 10 JaHKUX, HABEACHUX
y Tabmumi 2.1., o6uaBa MalIMHHI MEPEKIIaTu MOKHA KiIacu(iKyBaTH SK SKICHI Ta
EKBIBAJICHTHI, 13 Akux mnepekian cucremu MII DeepL e Ouibin HaOIMKEHUM 110

eTaJIOHHOTO, a 0T)KE € KpaIliuM 3a nepekian cucremu MIT Google Translate.

BLEU: 51.44

Precision x brevity: 58.89 x 100.00 51.44 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 73.88 62.72 54.63 4750 65.03 54.67 4750 41.46

Cumulative 73.88 68.07 63.26 58.89 65.03 59.63 55.27 51.44

Export data csv
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Puc. 2.10. PesynpraTu omninku BLEU nj1g 1BoX MalllMHHKMX MEPEKIaaiB IOCTOTO

tekcTy (cuniil — DeepL, 3enennii — Google Translate)

Ak 1 y monepeaHix TEKCTax, BIJIMIHHOCTI MDK €TaJJOHHUM IEepeKIaJioM Ta
MaIIMHHUMU PO3MOJIISIOTECA HAa II'STh BUAUIGHMX HaMu KaTeropii. OJHak,
BpPaxOBYIOUH OOCAT TEKCTY, a TAKOXK T€, 1110 MepeBakHa OLIBIIICTh BUAIJIEHUX 3MIH
HE € YHIKQJIBHOIO, y aHaJli31 IMOCTOr0 TEKCTY MU HaBEAEMO JIMIIE MepIli TPUKIaTu
JI0 KOXHOI1 13 KaTeropii, a TakoK MPUKIAAHN 3MiH, sIKI HE MiANaAal0Th i AKOJAHY
KaTeropito, SKIIO Taki TparuisaThes. Jlo BUMAAKIB CMHOHIMII, sIka HE CIIOTBOPIOE
3MICT OpUWIIHATY BIJHOCATBCS TaKl NPUKIAAU: OpHUTiHAIbHE «Y poOOTI
PO3TJISIIAETHCA. .. » B €TAIOHHOMY Tepekiani crano «The article considers...», B
nepekiani DeepL — «This paper considers...», a B mepeknaai Google Translate —
«The paper considers...» (tyt i mani auB. JJomarok JK). Jlo BHUIIagKiB CHHOHIMII,
sKa BIUIMBA€E HAa CIIPUIHATTS TEKCTY HAJIEXKATh TaKl MPUKIIAIU (IEPEBAXKHO 0 HUX
BXOJSTh BHIIAJIKM TEPMIHOJIOTIYHOI CHHOHIMII): OpHUTIHAJbHE «OIKOMIUJIEKCHE
oOuHMCIIeHHs» B €TaJOHHOMY Mepekiaal Ta nepekiaai Google Translate mepenane
sk «bicomplex calculation», a B mepeknami DeepL — «bicomplex computationy.
Jo BumankiB XWOHOTrO B)XMBAaHHS TEPMIHIB HajeXaTh Takl MPUKIAIUA: Tam, JIe
aBTOp B OpuUTiHaM BUKOpHCTOBYe abOpeiaTypy «BJIE (BimHOBIIOBaH1 kepena
eHeprii)», B €TAJOHHOMY Mepekiial 1 nepekiaai nporpamu Deepl Bxuto moBHe
cioBocrnofydeHHs «renewable energy sources», B mepekinani nporpamu Google
Translate Ha 1BOMY MICIIi CTOITH TpaHCIITEpOBaHa YyKpaiHChKa aOpeBiaTypa
«VDEy, mo € nomuiikor, OCKUJIBKM HE BIJIMOBIJAE 1ICHYIOUI aOpeBiaTypl IIbOTO
TepMiHy. JI0 BUMMAIKIB BXKUBAHHS PI3HUX NPUHUMEHHUKIB (III0 MOXE BIJTUBATH HA
dbopMy TOB’SI3aHMX CIIIB) HAJEXKaTh TaKl MPUKIAAU: OpUTIHAIBbHA (Ppasza «...mus
PO3paxyHKy IHBapiaHTHHUX CHCTEM EJEKTpOIoCTayaHHsI» Oyna TepekiaaeHa
aBTopoM sik «...for calculating the invariant power supply systems», a
MAaIIMHHUMU Tiepekiianadamu sk «...for the calculation of invariant power supply
systemsy. Jlo BUMaKiB 3MIHU CTPYKTYPH PEUYEHHS, Kl MOXKYTh BKIJIFOUATH TaKOX

oOujBa BHUMAAKH CHHOHIMII Ta/a00 BXKHMBaHHS NPUHMEHHHUKIB, HAJIEXKaTh TakKl
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NpUKIaAN: pedeHHs opuriHany «CydacHi CUCTEMHU €JIeKTPONOCTayaHHsI Ha OCHOBI
BJI€ € HenmHIMHIMY CHCTEMaMHU, B SKMX MAlOTh MICIIe CKJIaHI MTEPEXiTHI MPOIECH
Ta MOXJIMBE BUHUKHEHHS KPUTHYHUX Ta XaOTHYHUX PEKUMIB.», aBTOP MEPEKIIaB y
takuii crocio «Modern energy supply systems based on renewable energy sources
have non-linear systems with complex transients and possible critical and chaotic
regimes.», Toai sk mporpama DeeplL oOpama Biaminamii misix «Modern power
supply systems based on renewable energy sources are nonlinear systems with
complex transients and the possibility of critical and chaotic modes.»,
BIZIPI3HAETHCSA 1 Tepekian, 3pobneHuit mporpamoro Google Translate «Modern
power supply systems based on VDE are non-linear systems in which complex
transient processes take place and the emergence of critical and chaotic modes is
possible.». Ockijbku aBTOp B OpHTiHaJli BUKOPUCTOBYBaB abpesiatypy «BJIE» Ha
MO3HAYEHHSI TEPMIHY «BIJHOBJIIOBAHI JDKEpesia €Heprii», a Mepekiagl BKUBaB
TepMiH 0€3 CKOPOUCHHS, TO y 2 PSIAKY CIOCTEPIraEMO CHUTyallil0, KOJU B
CTAIOHHOMY TIEPEKIaai TEKCT 3aKIHIYETHCS CIIOBOM «...SOUICES.», a BMAIIMHHHUX
nepeKiiaiax, Kl Mepexsaaiv BCl CI0Ba OpUTIHATY, MPUCYTHS TaKOX MEpeKiafcHa
abpesiarypa «...sources (RES).».

Otxe, OUTBIIICTh BUJIUICHUX OHJIAWH KaJIbKYJISITOPOM PO30DKHOCTEHW Oyia
CIIPUYMHEHA 3CyBaMU, SIKI BUHUKAJIM BHACHIJIOK BUKOPUCTAHHS PI3HUX MPUIOMIB
NepeKIany, SK HANpHKIa] BXUBaHHSA NpuiiMeHHUKIB «0f», «fory, «withy unm
3aMiHa KOHCTPYKI[i Ha aTpuUOyTHUBHE CIOBOCHOJY4YEHHsS a00 TepyHAld, 3MIH Yy
CTPYKTYp1 pedeHb, 1HOI BUIIYy4YeHb a00 0AaBaHb TOIIO. TakuM YMHOM TEpeKIIa,
BukoHanuii Google Translate, Mmu BimHOCHMO y KaTeropiro MmepekyiaiiB XOpOIIoi
SAKOCTH, a Iepekyiajl, BukoHanui DeepL — BUCOKOT SIKOCTH.

Ha Puc. 2.11 BigoOpakeHO pe3ysbTaTH OIIHIOBAHHS SIKOCTH MAaITMHHHUX
NepeKIaaiB CbOMOI0 TEKCTy, BHUKOHaHUX mporpamamu DeepL (cune uymcno) i1
Google Translate (3enene yrcio) 3a merpuxoro BLEU. Orninka BLEU nepexnany,
BukoHanoro Google Translate, € Tpoxu Buimoro 3a ouinky BLEU mammaHOrO
nepekiiany, BukoHanoro DeeplL, ane He HACTUIBKK CYTTEBO ii MEpeBHINYE, 1100

BIJIHECTH 11eH TIepeKyIa 10 1HIIO0I KaTeropii.
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BLEU: 16.98

Precision x brevity: 18.00 x 87.62 17.46 x 97.27

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 37.63 1948 13.81 1038 35.38 18.18 13.38 10.79
Cumulative 32.97 2372 18.95 1577 34.42 2467 19.94 16.98
Export data csv

Puc. 2.11. Pesynpratu ouinku BLEU 1 1BOX MallMHHUX MEPEKIaAIB ChOMOTO

tekcry (cunii — DeepL, 3enenuii — Google Translate)

Curyaniga 13 MallMHHUMHU TEpeKjIaaMd ChOMOI0 TEKCTy Taka X fK 1y
MalIMHHUX TEPEeKIIaiB JAPYroro Ta TPETHOTO TEKCTIB, TOOTO MEpIIl JeKUIbKa
pAAKiB (Y JaHOMY TEKCTI — IEPILI CiM PSIIKIB) € JOBOJI OJM3bKUMU J0 €TaJOHHOTO
nepexsany (nuB. Jomartox M), ogHak B HACTYNHUX psIKaX aBTOP BUKOPUCTOBYE
HETUIIOB]1 IS MAalIMHHUX [EepeKyaadiB, 5Ki, SK BXXE 3a3HAYAIOCh, CHUJIBHO
CXWJISIFOTBCS J10 TIOCIIIBHOTO MEPEKIATy, PIAKO BAAIOUUCH 1O TpaHcpopmarliii mos3a
3aMIHOIO CJIOBa HA CHMHOHIM YHM JOJIaBaHHsS a00 BWJIYYEHHS apTHUKIIIO, MPUHOMH,
TAM CaMHM CTaBJYM CEPUO3HUM BHUKIWK II€pel CY4YaCHUMH HEHPOHHUMU
CHUCTEMaMU MAIIMHHOTO MepeKyIaay, 13 SIKUM BOHU IIOKH He B 3M031 Bropatucs. Lle
BIJIHOCUTh MAIlIMHHI MEPEKIIag ChOMOTO TEKCTY, 3po0ieHi mporpamamu DeeplL 1
Google Translate, no kareropii mepekimagiB 31 3pO3yMUIOK CYTTIO, ajie¢ HE
BUIABHUYOIO SIKICTIO.

Ha Puc. 2.12. HaBegeHO pe3ynabTaTH OLIHIOBAHHS MAIIMHHUX MEPEKIIaJliB
BOCBMOI'O TEKCTY BIAMOBIAHO 0 KpuTepiiB meTpuku BLEU. O6uasa pesynbraru,
OTpUMaHi Il MAIIMHHUX [EpeKiaiB, BUKOHAHUX CHCTEMaMH MAIIUHHOTO
nepekiany DeepL (3miBa) i Google Translate (cnipaBa), € HaHHMKYIUMHU TS KOXKHOT

CUCTEMH BIJIMOBIAHO 3-MOMIX yCiX Pe3yJbTaTiB MPOBEACHOIO OLIIHIOBAHHSI.

BLEU: 13.87

Precision x brevity: 6.96 x 72.07 17.75x78.12
Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 2586 574 430 3.68 3117 1652 14.93 12.92

387

Cumulative 18.64 8.78 6.21 5.02 2435 17.73 1542 1

Export data csv
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Puc. 2.12. PesynbraTu orinku BLEU i1 1BOX MalllMHHKMX TEPEKIIa/iiB BOCBMOTO

tekcTy (cuniil — DeepL, 3enennii — Google Translate)

Cnupatounch Ha TaGnuiro 2.1., Mu Maau O BIJHECTH MAIIMHHI MEPEeKIaan
BOCBMOT'O TEKCTy JO KaTeropii Maibke HempuaaTHHX ab0 BaXKO 3PO3YMUIHX
nepekyiaiiB. YTIM I Yac JETaJbHOIO aHaji3y TOro, IO CHPUYMHUIIO TaKi
pPE3YNBTATH 1 B YOMY TOJISTAIOTh HACTUIBKU Pa3iodl BIAMIHHOCTI MK €TAJIOHHUMU
aBTOPCHKUM MepeKaagoM 1 oboma MammHHUMU (nuB. Homatox K), mu miimnuium
BHUCHOBKY, 1[0 MPUYMHOIO IIbOMY € BHCOKHI piBE€Hb OYKBaJbHOCTH MAaIIMHHOTO
nepeKsaay, BAKOHAHOrO 000Ma CUCTEMaMU B AOCIIHKEHH], 0 MOTATJIO 33 CO00I0
MOJIOB)KEHHS pPEYEHb, BUKOPUCTAHHS BIIMIHHHUX BIJ] €TaJIOHY KOHCTPYKIIiH
3BOPOTIB, MOPSAAKY CJIiB y peueHHi To1o. He Oyio 3HalieHo rpyOux MOMMIIOK, SIKi
O CHOTBOpIOBAIM 3MICT OpHUTIHAIY 1 pOOWIM TepeKia] HEeNpUuIaTHUM [0
MPOYUTAHHS, ajJie¢ PIBEHb €TAJIOHHOTO TEepeKiIaay 0e33anepedyHo BUILUMA, TOMY MU
BIJIHOCMMO MallIMHHI MEePEeKIa i BOCBMOIO TEKCTY, BUKOHaHI nporpamamu DeeplL 1
Google Translate, no kareropii 3po3yMmiIoro 3MicTy, ajic O3HaHOMYOlI, a He
BHMJIaBHUYO]1 SIKOCTH.

Ha Puc. 2.13. 300paxkeno pesynbtatu ouiikd BLEU miis 1BoX MammHHHX
MEPEeKIIaaiB JIeB ATOr0 TEKCTY, JIe¢ CHUHIM KOJIHOPOM HaIlMCaHa OIlIHKa MepeKyamy,
OTPUMAHOIO BiJi CHCTEMH MalmHHOrO mepeknamy DeeplL, a 3zenenum — Google
Translate. BiamosigHo 10 paHkyBaHHs oIiHOK y TaOmuii 2.1. oOuaBa pe3ynbraTtiu
BIJIHOCSITHCS JIO KaTeropii, sika BKIIt0Ua€ B ceOe MepeKIan Bl MPOCTO 3pO3yMIIHX
0 TaKWX, IO MAaloTh XOpPOIIYy SKICTh, J¢ Nepekiala, BukoHaHui DeeplL, e
OJMOKYMM JI0 TIPOCTO 3PO3yMISIMX MepeKiiaiB, a BukoHanui Google Translate — mo

IIePEKIIaJIiB 33JI0BUIBHOT SIKOCTH.

BLEU: 37.21

Precision x brevity: 29.69 x 95.94 38.79 x 95.94

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 52.28 33.33 24.14 18.48 58.51 43.24 34.48 2595
Cumulative 50.16 40.05 33.36 28.49 56.13 48.25 4255 37.21

Export data csv
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Puc. 2.13. Pesynbratu oninku BLEU a1 1BoX MaliMHHUX MEPEKIaIiB JIEB’ ITOTO

tekcry (cuniid — DeepL, 3enenuit — Google Translate)

BigmMiHHOCTI MDK €TajJOHHUM Ta MAalIdHHUMHU TepeKaagaMu  Oyiu
NOTpyINoBaHl y BU3Ha4yeHi kareropii. Jlo BUMaaKiB CHHOHIMII, sIKa HE CIIOTBOPIOE
3MICT OpHUTIHANY BIIHOCITHCS Taki NMpUKIaau: opurinaibHe «Poboray, nmepenane B
eranoHHoMy niepeknani « This work», DeepL nepeknas sik «This paper», a Google
Translate — six «The work» (tyt i nam auB. domgatok JI). Jlo BUnaaKiB CHHOHIMII,
sKa BIUIMBA€E HAa CIIPUIHATTS TEKCTY HAJIEKATh TaKl MPUKIIAIU (IEPEBAXKHO 0 HUX
BXOJSITh BUIAJKH TEPMIHOJOTIYHOI CUHOHIMIi): OpUTIHAIIBHE «OOTPYHTYBaHHSI» B
eTaJIoHHOMY Tmepeknani Ta mnepekianl Google Translate nepemane cioBom
«substantiating», a B nepekiaal Deepl — Ouibil OyKBaJIbHUM BiJAOBIIHUKOM
«justifyingy». Jlo BUNaaKiB B)KUBaHHS PI3HUX NPUUMEHHHKIB (110 MOXE BIJIUBATU
Ha ¢opMy TMOB’SI3aHUX CJIIB) HajekaTh Takl NPUKIAAUA: OpHUTiHaIbHA (pa3a
«ONTUMAJBHOT BEJIMYMHU TIOTYXKHOCTI TpaHcopMaropiBy 1 aBTOPOM Y
eTAJIOHHOMY Tiepekiani ta mepekiani Google Translate «optimal power value of
transformers», i nepexnamagem DeeplL «optimal value of transformer powenr
NepeKIiajieHa 3 BUKOPUCTAHHSIM MpUMeHHUKa «of», ane Horo mo3ulii BcepeauHi
bpasu BiApI3HAIOTHCA. [0 BUMAAKIB 3MIHM CTPYKTYpU pEUYEHHS, SKI MOXYTh
BKJIIOYATH TaKOX OOWJABAa BUMAJKH CHHOHIMII Ta/ab0 BXKMBaHHS TMPUUMEHHUKIB,
HaJieXkaTh TaKl NPUKJIAIU: opuriHalbHa dpasa «[liobuparouu TpanchopmaTop...»
Oyna mepekiajeHa aBTOPOM 3 BUKOPHCTaHHsIM mpuiiMenHuka «of» «During the
selection of the transformer...», Tomi sk o0WIBa MalIMHHUX TEpPeKIaand OyIH
BUKOHaHI 13 BkuBaHHsAM repyHaito « When selecting a transformer...». TToganbrri
pPO301KHOCTI BUKJIMKAHI 3CyBaMH, 3MIHAMHU OyJOBHM pEUEHb 13 BUKOPHUCTAHHSIM
CHHOHIMIB 70 BXHUTHUX aBTOPOM CJIiB, JI€ HailOuiblne mnepedpa3yBaHb
OpUTIHAIBHOTO TEKCTY 3HaxoauMo y mepekinani Bix cuctemu MII Deepl, Ttakox
MPUCYTHI MOOJIMHOKI BUIIAJKK JIOJaBaHHs a00 BHIIYYEHHsI MMOPIBHIHO 13 €TAJIOHOM
(ToOTO JOCHIBHOTO TMEpeKiagy OpWTriHaly, JI€ aBTOp BHUPIMIMUB J0JaTH abo

BIJIYYUTH T1 UM T1 CJIOBa ¥ Ppasu 31 CBOTO Nepekiiany). Bunagku TepMiHOIOTTYHOT
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CHHOHIMIT BKJIIOYAIOTh SK BHYTPIINIHbOTATYy3€BY, TaK 1 3arajlbHOHAYKOBY
CUHOHIMII. BumankiB XxmOHOTO BXMBaHHS TEPMIHIB, SK MPOJEMOHCTPOBAHO Y
NEPIIOMY TEKCT1, HE 3HaUIEHO.

OTxe, OIIIHKM SKOCTM MAIIMHHOTO TMEpeKIaay JAeB’SITOr0 TECTy 3HOBY
JIOBOJIATH, IO CUCTEMH MAIIMHHOTO TIEPEKIIaly YaCTO BIAIOTHCH 10 OYKBaIBLHOTO,
MaiKe MOCIIBHOTO, MEpeKiany, 1 xoua (GakTUYHUX TPyOHUX MOMHUIIOK y HUX HE
CIIOCTEPITAEThCS, BOHU BIOXOIATH BiJ E€TAJOHHOTO TMEpEKIaxy, BUKOHAHOTO
JIOWHOI0 HAa OCHOBI MPaBWJ Ta BIACHOTO aBTOPCHKOTO OayeHHS, IO CHJIBHO
3HIDKYE TMIACYMKOBUM Oall 1 BIJHOCUTH BIANOBIAHI MAIIMHHI TEpEKJIaau 0
KaTeropii nepekiiaiiB 3p03yMUINX, ajleé HUKYOI SIKOCTH.

Ha Puc. 2.14. 300paxeHo pe3yJbTaTy OLIHIOBAHHS MalIMHHUX TMEPEKIajiB
necsroro Tekcty Bing cuctem DeeplL i Google Translate 3a momomMorow MeTpHKH
BLEU. Bianosigno go Ta6auii 2.1, oTpruMaHi1 4Kcia CBAYaTh PO BUCOKY SKICTh
000X mepeknaniB, A¢ mepekian, Bukonanuii Google Translate, orminenuii Bwuile,

TOOTO € OJMKYHUM JI0 €TAIOHHOTO NIEpeKIany.

BLEU: 64.64

Precision x brevity: 56.85 x 100.00 64.64 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 77.12 61.11 50.00 44.32 74.38 68.47 6238 54.95
Cumulative 77.12 68.65 61.77 56.85 7438 7136 68.23 64.64

Export data csv
Puc. 2.14. Pesynbratu oninku BLEU a1 1BOX MalIMHHUX TEPEKIaiB AECSITOTO

tekcTy (cuniii — Deepl, 3senenmii — Google Translate)

P0301>KHOCTI MAIMHHUX TEPEKIAAiB 3 OPHUTIHAJIOM MiAMANal0Th IMiA YXKe
BHU3HAYEH1 Kareropii. Jlo BUMaaKiB CUHOHIMII, SIKa BIJIUBA€ HA COPUMHATTS TEKCTY
HaJIeXKaTh Takl OPUKIaIU (MEPEBAXKHO 0 HUX BXOJSTh BUIAJIKU TEPMIHOJIOTIYHOT
CHUHOHIMII): OpUTiHAJbHE CIIOBOCIIONYYECHHS «EJIEKTPUYHOI €HEprii» B €TAJOHHOMY
nepeKyiafl MepeaaHo OJHUM CJOBOM «energy», TaK caMo, fK 1 CHHOHIM B
nepeknani DeepL «electricity», a B mepeknmami Google Translate — nBoma

«electrical energy» (tyr 1 gam nuB. Jlomarok M); opuriHaidbHEe «3aaad» B
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eTaJloHHOMY Tmepekiaal Ta nepeknanal Google Translate mepekianeHe cioBoM
«problems», a B mepeknaai DeepL — crnoBom «tasks». Jlo BumaakiB B>KMBaHHS
PI3HUX MPUHMEHHUKIB (III0 MOKE BIUIMBATU Ha ()OPMY MOB’SI3aHHUX CITIB) HAJIEKATh
Takl MPUKJIAAW: OpUTiHAJIbHA (paza «3MEHIIWIACh B TpUYl» Oylia mepekiiaaeHa
aBTOopoM 1 mporpamoro Google Translate i3 BukopucraHHsIM mpuiiMeHHUKA «DY»
«decreased by three timesy, a nporpamoro DeeplL — 6e3 npuiimennunka «decreased
three times». Jlo BUMAAKiB 3MIHH CTPYKTYpHU PEUEHHS, SKI MOXYTh BKJIIOYATH
TaKOK OOMJBa BUNAJAKUA CHHOHIMII Ta/ad0 B)KMBaHHS NPUWMEHHHKIB, HAJEKaTb
Takl MPUKJIAJN: OpUTIHATIBLHE PEUYCHHS € 0€30CO00BUM 1 BXKHUBAE JI€CIOBO Ha -HO
«B pochimkeHHi 3anpononosamo...», K€ aBTOP BHUPIIIMB TEpeIaTH MUHYIUM
4acoM aKTHUBHOI'O CTaHy y cBoemy mepeknani «This study proposed...», Toxai sk
oOuJBa MAaIllMHHI TEpeKJIafadl BXKWJIM TEMNepilliHii Yac MacUBHOTO CTaHy 1
O3HAUCHUH apTUKJIL 3aMICTh BKa3iBHOTO 3aiiMeHHHKa «The study proposes...»;
OpUTIHAJBHE CIIOBOCIONYUYCHHS I PO3PAXYHKY Ta MPOTHO3YBAHHS» MEPEIaHO
aBTOpoM 1 mepeknanadueM Google Translate 3a momomororo npuiimennuka «fory
«for calculating and forecasting», Toxi sik DeepL BukopucraB iHQiHITHB MeTH «tOy»
«to calculate and predict»; opurinanbHa (pasa «Hy0 po3podICHO» B ETATIOHHOMY
nepekiani ta nepexiaai Google Translate mepenana 3a momomororo Past Simple
Passive «were developed», a B mepeknaai DeepL — Present Perfect Passive «have
been developed»; Te, mo B opuriHami 3By4alio SK «...pO3paxyHKy BTpar 3a
Koe(illieHTaMH JIITHROTO Ta 3UMOBOIO MAaKCUMyMy HaBaHTOKEHHS.», OyI0
nepekianeHo aBropom i Google Translate sk «...calculating losses based on
summer and winter peak load coefficients.», a DeepL sk «...calculating losses by
the coefficients of summer and winter maximum load.».

OTxe, y MamMHHUX TEepeKiIagax JdecsITOro TEKCTy OCHOBHI 3MiHHU
CTOCYBAJIUCh OlNbIlIe CTPYKTYPH PEUEHHS Ta BUKOPHUCTAHHS rpaMaTHYHHUX YaciB,
HIK B)XXMBAHHS CHHOHIMIB, IO 3a0€3MEYMJI0 BHUCOKY OIIHKY Ta TIOJajbIIe
BiJIHECEHHA 000X TMepekiaAiB, BUKOHaHUX cuctemamu MII g0 kareropii

HCpCKJIa,Z[iB BHCOKOI SIKOCTH.
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Ha Puc. 2.15. pesynbratu ominku BLEU m1st ABOX MalmuHHUX MEPEKaiB
OJIMHAJIIATOTO TEKCTY, JI€ 3€JCHUM TO3HAYCHO OIIIHKY MAIMHHOTO TEPeKIamy
Google Translate, a cunim — Deepl, € HaiiOinbIn HE3BUYHUMU 3 yCi€i BHOIPKH.
OcCkiJIbKM TOBHa PO301KHICT, TEKCTYy MAIIMHHOTO TMEpeKiIaay 13 €eTaJOHHUM
JIOJICBKUM TIEPEKIIAZ0M, SIK Y TONEPEIHIX TeKCTaX, He BUKIIMKAE 3TUBYBAaHHS 1 €
Maike OYIKYBaHOIO JUIsl SKICHOTO (paxOBOro MEpeKiIaay Ha OCHOBI MpPaBWI, TO
3BOPOTHA CHTYAIlid 13 MailKe CTOBIICOTKOBUM 30iroM €TaJIOHy Ta MalTUHHOTO
NepeKIIaly € JOBOJI YHIKaIbHUM siBUIIeM. CIMparoyuch Ha TOCB1 OTPUMAaHUH 1T
yac aHali3y NOMEpeIHIX TEKCTIB Ta TEOPETUYHHM Marepiaj, BUKJIAJACHUN Yy
NEePIIOMY PO3]ILIl, MOKHA IIATA BUCHOBKY, 1110 IEPEKIIA, MPEACTABICHUH y CTATTI
aBTOPOM, € MAaIIMHHAM T[epekiaaaoM, BukoHanuMm Google Translate, i3
MiHIMAJILHUMH pelaryBaHHsAMH, a Tak sk cuctemu DeepL i Google Translate
BUKOPUCTOBYIOTh PI3HI MIAXOAW A0 nepekiany, To ominka BLEU mis nepexnany
nepmioi cucteMu MII € xo4d 1 BUCOKOIO, ajie He 1MeHTuYHOw omiHii BLEU mis

IEpEKJIany APYroi CUCTEMU.

BLEU: 20.50
Precision x brevity: 60.75x 95.79 90.50 x 100.00

Type 1-gram 2-gram 3-gram 4-gram 1-gram 2-gram 3-gram 4-gram
Individual 80.11 64.91 55.13 47.52 94.92 91.21 89.22 86.84
Cumulative 76,74 69.07 63.16 58.19 94.92 93.05 91.75 90.50

Export data csv
Puc. 2.15. Pesynbratu oninku BLEU niis 1BoX MalllMHHUX MEPEKIaiB

oauHaaIATOr0 TeKety (cuniit — Deepl, 3enenuit — Google Translate)

Hes3Baxkarouu Ha BHIlle HANKMCAaHE, BIAMIHHOCTI MiX €TAJIOHHUM TEepeKIaoM
Ta 000Ma MAlIMHHUMHU ICHYIOTh. /[0 BUITaIKiB CHHOHIMII, SIKa HE CIOTBOPIOE 3MICT
OpHTiHATY BITHOCATHCS TaKi MPHUKIJIAN: OPUTIHAIBHE «3aKapCTOBAHHUX [ITOPOIHUX
Onokax]» B etamoHHOMY Tepekiani i nmepeknaai Google Translate mepemgano sik
«karst», a B mepeknani DeepL — fioro meHI BxkuBaHUM CHHOHIMOM «karstic» (TyT i
nam auB. Jlomarok H); opuriHaibHe «MacHBIB [FIPCHKUX MOPiA]» B €TaJOHHOMY

nepeknaai 1 nepeknani Google Translate mepemano sik «[rock] massifs», a B
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nepexiani Deepl — i#oro y3aranbHeHMM CHHOHIMOM «[rock] massesy;
OpUTIHATBHE «IOCIIKEHB» B €TaJOHHOMY mepeknami 1 mepekiami Google
Translate mepemano sik «researchy», a B mepekiani Deepl — #oro cuHOHIMOM
«studies». Jlo BUMaaKiB CHHOHIMII, sSIKa BIJIMBA€ HA CIIPUUHATTS TEKCTY HaJekKaTh
Taki mpukiaagu (MepEeBaXHO M0 HHUX BXOJATh BHITAJKH TEPMIHOJOTIYHOI
CHHOHIMIT): OpuTiHaJIbHE «OYypOBOTO cmaHKa» B €TAJOHHOMY IepeKiaml 1
nepekiani Google Translate nepenano sk «drilling machine», a B mepexmani
DeepL — #oro 3By:xeHuM cuHOHIMOM «drilling rig»; opuriHalibHe «Ipolecy ix
OypiHHS» B eTajoHHOMY mepekiani 1 nepeknani Google Translate mepenano i3
BUKOpUCTaHHAM mpuiiMeHHHKa «theiry «of their drilling process», a B nmepeknani
DeepL — aptuxns «the» «of the drilling process». /1o BumaakiB BXXHUBaHHS Pi3HUX
MpUIMEHHUKIB (1[0 MOXKE BIUTUBATH Ha (hOpMY MOB’sI3aHUX CIIIB) HAJIEXKaTh Taki
NPUKIIAJNA: OPUTiHANBHY (pa3y «B mporeci OypiHHS» aBTOp 1 mporpama Google
Translate mepexmanarore sk «during the drilling», a DeepL BukopuctoBye
dbopMyIroBaHHS 13 IpUAMEHHHKOM «iNy» «in the process of drilling»; opurinanshe
CIIOBOCTIOTYYCHHSI IIOTYXHOCTI 0bepmaua OypoBOTO cmaHKa» TiepeJaHO aBTOPOM
1 nmepexnagauem Google Translate 3a gomomororo mnpuiiMeHHHKa «of» «rotary
power of the drilling machine», tomi sk Deepl BukopuctaB arpuOyTHBHE
CJIOBOCIIOJIYYCHHS, a TAKOX CHHOHIMU Jesikux TepMiHiB «drill rig rotator powery;
OpHTiHAJBHE CJIOBOCIIONYYEHHSI «BU3HAYCHHS T'EOJIOTIUHUX CTPYKTYp [KOJIOHOK
CBEpUIOBHH]» TiepeaHo aBTopoM 1 mepeknagadeM Google Translate 3a
JormoMororo npuiiMennnka «ofy» «determination of the geological structures...»,
toni sik DeepL. BukopuctaB repyHaiii «determining the geological structures...».
Jlo BUManKiB 3MIHU CTPYKTYypU PEUEHHS, Kl MOXYThb BKJIIOYAaTH TaKOX OOHIBa
BHUIAJKA CHHOHIMII Ta/ab0 BXXHMBaHHS NMPUUMEHHHUKIB, HaJCKaTh TaKl MPHKJIAIM:
OpuUTiHalbHE peueHHs «B cTarTi I OLIHKHU PiBHS €HEPrOCIOXUBAHHS OYypOBUM
CTAaHKOM 3aIllpONIOHOBAHO BHUKOPUCTAHHS KPHUTEPII0 EHEProEMHOCTI MPOIECy
OypiHHS CBepJIOBUH.» IiepemaHo aBropom Tak «In the article, the use of the
criterion of energy intensity of the well drilling process is proposed to assess the

level of energy consumption by the drilling rig.», 10 Joro ayxe HaOIMKCHUM €
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nepekian Google Translate «In the article, the use of the energy intensity criterion
of the well drilling process is proposed to assess the level of energy consumption
by the drilling rig.», tomi sk mnepexmamau DeepL 3actocoBye mpuiiom
IIepecTaHOBKU Ta 3MiHIOe Passive Voice eramonHoro nepekiany nHa Active Voice
«The paper proposes to use the criterion of energy intensity of the well drilling
process to assess the level of energy consumption by a drilling rig.»; opurinansay
bpa3y «BCTaHOBJICHA [3aJICKHICTh MOTY)KHOCTI oOepTadya OypoBOro CTaHKa] Bif
MPOJAYKTUBHOCTI OYpIHHS CBEpAJIOBHH» IMEpPEJaHO aBTOPOM 1 TepeKiiagayeM
Google Translate 3a momomoror mnpuiiMeHHuka «of» «on the productivity of
drilling wells was established», Tomi sk Deepl BukopucraB aTpuOyTHBHE
cloBocnoiydeHHs Ta cuHoHiMmito «on the well drilling performance was
established»; opurinanena ¢pasa «[PesymbraTté ... AOCHIKEHB]| HTO3BOJSIOTH
pO3pOOJIATH  KOHCTPYKIII CBEPJJIOBUHHUX 3apsiAiB s  e(PEeKTUBHOTO Ta
0e3MeyHoro pyiHyBaHHS...» y €TAJOHHOMY MEpeKiIaal Mae Takui BUrsa «allow
the development of designs of well charges for effective and safe destruction...»,
HaToMicTh mepekian Big Google Translate mae Takuit Burisin «make it possible to
develop the designs of well charges for the effective and safe destruction...», a Bix
DeepL — takuii «allow us to develop the design of downhole charges for the
efficient and safe destruction...».

OTxe, BpaXOBYIOUH BCE BHIIECBUKIIAACHE, BAXKKO 3POOUTH HEyIEpeKCHUN
BUCHOBOK MO SKICTh MAIIMHHOTO TEpPeKJIaay IbOTO  TEKCTY, BTIM,
BUKOPUCTOBYIOYM BUCHOBKH, 3pOOJIEHI JO TOMEPEIHIX TEKCTIB Ta 3100yTuit
npodeciiiHuil JOCBiZ, BUHOCUMO pIIIEHHsS, [0 OOMIBa MAIIMHHUX MEpeKIIaan
HaJeXaTh 10 KaTeropii MmepekiagiB BUCOKOI SKOCTHU, OCKITBKH aBTOP BHUPIIIUB
BKJIFOUMTH OJIMH 13 HUX J0 CBO€T myOikaiii Maii>ke 06e3 3MiH.

3aranbHa cepenns ouinka BLEU nis Bcix mpoaHamizoBaHUX TMEpeKiIaiiB
DeepL Oyna oOuucieHa NIISXOM JOJaBaHHS OIIIHOK KOXXKHOTO TEpeKsaay Ta
ninenHs cymu Ha 11 (ixHe 3arampHe umcio), 1 ckimamae 35,63, a mia Google
Translate — 38,33. Ominka sikocTy MamuHHOrO nepexiaany BLEU mns nepexnanis,

BukoHaHuX cuctemoro MII Google Translate, e Bumoro 3a ominky BLEU mus
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nepekianie Deepl, mo Moxe CBITYUTH Opo ABa (pakTH: IMO-TEpIiIe, CUCTEMa
MammHHOTO mepeknany Google Translate 3a6e3neuye Ginbin TOYHI 1 BiIMOBIIHO
OunpIn sIKiCHI Tepexnanu, Hixk Deepl, mo-mpyre, HayKoBIll, MepeKIagar0dd CBOI
pobotu, dactimie BHKOpHUCTOBYIOTH Google Translate, BpaxoByroun Foro
OaraTtopiuHy BHCOKY peIyTaIliio (2 TaKOX €KCKIIFO3WBHICTh, OCKUIBKU JOBTUH Yac
JUIIe Ied MallMHHUK Tepekiiagady OyB JOCTYHMHUN OE3KOIITOBHO, 3 BEIUKOIO
KUIBKICTIO MOB Ta TOCTIMHUMH OHOBJICHHSMH Ha Kparie), MOPIBHSHO 13 OUIbII
HOBUM 1 (BIJIHOCHO) MEHII BIJIOMHUM, XOYa 3arajioM 1 He TIPIIUM, a TaKuUM, IO
3HaXoAuThcss Ha piBHI Google Translate i nuie mMae MeHIe MOB, MallUHHUM
nepekianauem DeepL. He3BuualiHuM pe3yinbTaToM MPOBEACHOIO JOCIHIIKEHHS €
TE, M0 NEPeKIaJu MEHIIMX 3a OO0CSATOM TEKCTIB OTPUMAJM BHIII OIHKH,
MOPIBHSHO 13 TUMH, 5Kl OyJH OUIBIIMMH, TOOTO OyM BU3HAYEH1 SIK OUTBII SIKICHI,
Xoua 3 TIEPeKIaNanbkoi TOYKH 30py MDK CTPYKTypaMHd Ta KIACHYHUMU
npuiloMaMy, BUKOPUCTAHUMM Y MAIIMHHUX MEpeKsajax, HACTUIbKU CYTTEBOT
pi3HHUILI He Oy10, OCKUIbKH cucTeMu MII Oynu mociiIoBHUMH Y BUKOPUCTAHHI THX
Yu TUX TeXHIK nepeknany. Lleil (eHOMEeH € IOCUTh IIKaBUM 1 MOKE CIyryBaTH
JOKEPETIOM TOJIAJIBIIHNX JOCTIKEHb.

Otxe, BIAMOBIIHO /0 OTPUMAHUX OI[IHOK, OOWJIBI CUCTEMHU MAIIIMHHOTO
nepeKaaay, BUKOPUCTaHI B JOCHIIKEHHI, Ha JaHOMY €Tami CBOTO PO3BUTKY
3a0e3MeuyI0Th IEPEKIAAN 33J0BITLHOT IKOCTH, SIKI BUKOHYIOTh ITOKJIaJIeHy Ha HUX
iH(dopmalliiiny ¢QyHKIIO, OoAHaK OaraTo B YoMy € OYyKBaJbHUMHU (30Kpema
nepekianu, BukoHnani Google Translate), i3 BUKOpHUCTaHHSIM HEBIACTHBOI MOBI
nepeKaaay TpaMaTHKH, a TaKoX JICIKUMH TOMWJIKaMH y BUKOPHCTaHHI
BY3bKOCTIEITIaTI30BaHO1 TepMiHoJIOTil (y Hamiiid poOOTI — eIeKTPOCHEPreTUIHOI
raiy3i). Tak, TeKCTH, OTpUMaHi B pe3ysibTari podotu cuctem MII, pekomeH0BaHO
BUKOPUCTOBYBATU ISl O3HAWOMJIEHHS, a JUIS MyOJiKaiii J0JaTKOBO 3alydyaTu
daxoBoro nepekiagaya adbo peaaKkTopa, Kl yCyHYTh BC1 OMUIIKHA, HETOYHOCTI Ta

aganTyOTh TEKCT JO0 aJeKBaTHOIO CIHPUUHSITTS IUIbOBOK  aBIUTOPIEIO.
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2.2. TER

Metpuka TER (amrn. Translation Edit Rate) — me mokasHuK, SKul
BUKOPUCTOBYIOTh €KCIEPTH 3 MAIIMHHOTO TEpeKyaay Mg OILIHIOBaHHS 00CsTY
NOCTpPEIaryBaHHs, HEOOXIAHOTO Uil HopMaii3amii 3By4YaHHS MAaIIUHHOTO
nepexiany. TER migpaxoBye KIIBKICTH KPOKIB, HEOOXITHUX JJII 3MIHHU
NEPEKIIaZICHOTO0 PEYEHHS BIAMOBIAHO 10 OJHOTO 3 ETAJOHHUX MEpeKiaiB. 3a
nanuMu Metbio CHOBepa, METpUKa OOUYUCITIOE KUTBKICTh MOJU(DiKaliil (J101aBaHb,
BUJTyY€Hb, TIEPECTAHOBOK/3CYBIB 1 3aMiH), HEOOXITHUX JIJIsi TIEPETBOPEHHS TECTY,
ctBopeHoro MII, Ha eramonHuil. Lleil MoOkasHUK OEMOHCTPYE, CKIIBKU JOAUHI
JIOBEZIEThCSL 3MIHUTH B pe3yJbTaTaxX MAIIMHHOTO Mepekiany, uod 3poOduTu Horo
IZIGHTHYHHUM JI0 KOHKPETHOTO €TAJIOHHOTO Tiepekiany [49, c. 3].

Ha Bigminy Big omucanoro Buiie BLEU, TER He Moxe oaHOYacHO
BUKOPHCTOBYBAaTH JEKIJIbKAa €TAaJOHHUX TEKCTIB JJIsi MPOBEAEHHS OLIHIOBAHHS.
Akmo X 10 OAHOrO TEKCTy MOJAHO JBa 1 OUIbllIe €TaJOHHUX MepeKsaau, TO
OTPUMaHUA MAIIWHHUN TepeKiaJ aJTOpPUTM IOPIBHIOE 13 KOXHUM E€TAJIOHHUM

nepekianom okpemo. TER o6uncoroTh 3a Takoro Gopmysioro [49, c. 3]:

# peJlaryBaHb
TER = — x 100,
cepe/HS # eTaJIOHHUX CJIiB

ne # mo3Havae KUIbKICTh. TOOTO BCs KUTBKICTh peJlaryBaHb Ma€ OyTH MOJIIJIeHa Ha
CEpENHI0 KUIbKICTh CJIIB B €TAJJOHHOMY TEpPeKiIali, a OTPUMaHe MiCIs JUICHHS
yuciao — nomHokeHe Ha 100, y Takuil crocid oTpuMaHi pe3yJbTaTH KOJIMBAIOThHCS
Binl 0 10 HECKiHYEHHOCTH. YWM BUIIY OI[IHKY OTPMMAaHO, TUM Jalli TEepeKiaj
3HAXOJMTHCS B OpUTIHANY 1 TUM Ouiblle noTpedye nmoctpenaryBanHs. Tak camo
sk 1 BLEU, TER moxe 3acTocoByBaTucs i1t Oyab-sKOi MOBH.

VYkpaincbki HaykoBill B. flkoBura ta B. MactokeBuu i3 HartionansHOTO
yHiBepcuTeTy “JIbBIBChKA TMOMITEXHIKA® HABOIATH TaKy pO3LIUpPEHY (QopMyy
[22, c. 105]:

SUB + INS + DEL + SHIFT
TER = N )
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ne SUB — xinpkicts 3amid, INS — kinpkicTs BctaBok, DEL — KiIbKICTH BUIAIEHD,
SHIFT — xinbkicTh 3cyBiB, N — cepemHs KUTBKICTh CJIiB y €TAJJOHHOMY TMEepEeKIIai.
Sk 0aunMMo, BOHA BIAPI3HAETHCS BiJ MOMEPEAHBbOI TUM, IO PO3KPUTO, SIKI 3MIHU
BpPaxOBYIOThCS IIiJT 4Yac OOYMCIICHHsI, TAaKOX BKJIFOYEHI 3CYBH, SIKI 3a0€3MEUYyIOTh
OUTBIII TOYHUN PO3PAXYHOK, ajie BIACYTHS i MHOXXEHHS Ha CTO, fKa IMOJICTIIYE
MPOYUTAHHS PE3YJIbTATIB.

OCKUIBKH KOJIHA 31 CTaTel HE KOHKPETH3YE, SIK OOUYMCIIOBATH CEPEIHIO
KUIBKICTh CJIIB €TAJIOHHOTO IMEpeKJaay, SKIIO BIH JIMIIE OJUH, TO y HAIIOMY
JOCITIJIKEHH1 3HAMEHHUKOM OyJie TMOBHA KUIBKICTh CJIB y €TaJOHHOMY MEpPeKIIail,
a YMCEJIbHUKOM — MOBHA KUJIBKICTh HEOOXIAHUX 3MiH (IIOpaxoBaHa 3a JI0MOMOTOI0
BUJIIJICHHSI 3MIH B KalbKyjsTopi omiHkd BLEU 13 momepenuHboro miapo3miity)
pa3oM 31 3MIHaMU, CIIPUYMHEHUMU 3CyBaMU; TaKOXk OyJie BUKOHaHE MHO>KCHHS Ha
100, myig MiABUIIEHHS HAOYHOCTHM Ta 3PO3YMUIOCTH OTPUMAHUX PE3YJIbTATIB.
Bapro 3a3HaunTH, 110 A0 MOBHOI KUIBKOCTH HEOOXITHUX 3MIH MU BITHOCHUMO HE
JIUIIE CJIOBa, ajie ¥ PO3/IIJIOBI 3HAKU: KPaIKu, KOMH, IBOKPAIKH, KPaIKy 3 KOMOIO,
nedic, Tupe, Janku, JyxKKH.

[TopaxyBaBiu y Takuii croci® yci BIAMIHHOCTI, SIKI OHJIAMH KaJIbKYJISTOP
orfinku BLEU BuiinB yepBOHUM (OJ[HE BUJILJICHE CJIOBO YU PO3A1IOBUM 3HAK = 1),
MDK TEpeKJIaloM, BHKOHAaHUM CHCTEMOIO MallMHHOrO mnepeknany Deepl, Ta
€TAJIOHHUM JIIOJICBKUM MEPEKIAI0M, OTPUMAIIA YUCIO 45 — 1€ Ta KIIBKICTh 3MiH,
AKy 32 (HOPMYJIO0 HEOOX1AHO MOAUIUTH Ha KIJIBKICTh CJIIB €TaJJOHHOTO MEepPeKIaay,
a pesynbrar nmoMHoxkutn Ha 100. [{o 3MiH, sKi BpaxOBYBaJWCS IJIi OTPUMAHHS
YKCJIa B YNCEIBHUKY, BXOJIWIH J0/IaBaHHs apTUKJIIB, nmepedpa3yBaHHs, CHHOHIMH,
3aMiHa TEpPMiHIB, 3alBl pO3/IJIOBI 3HAaKH, PO301KHOCTI BHACHTIIOK 3CYBIB.
Pospaxynku ominku TER mns mepexmamy DeepL meprmoro TekcTy BHTIISIAIOTH

TaK:

* 100

TERdpl = —

TERdpl = 27,95
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Ockinbku 3a MeTpukoto TER, uMMm MeHIIE OIliHKa, THM MEHIIE KPOKiB
noTpiOHO, 1100 JOBECTH PE3yNbTaT MAIIMHHOTO MEpeKiIaxy J0 B3SITOrO 3a ijaean
CTAJIOHHOTO TepeKaay, TO OTpHUMaHl pe3ylbTaTd CBiAYaTh MPO BHUCOKY SIKICThH
MaIllMHHOTO Tepekyany Bij cucremu MIT DeepL.

Yci Tunmum Ha3BaHMX BHUIIE 3MiH Oyld TOpaxoBaHI 1 B TMEPeKIal,
BUKOHAHOMY CHCTEMOIO MaIIMHHOIO mepekiaany Google Translate, iXHs KiIbKiCTb

BUSIBUJIACH BUIIIOKO 1 CKJTasia 68, TOMY pO3paxyHKU BHTIISAAIOTH TaK:

TERgl = —— = 100

161
TERgl = 42,24

Ak MokHa 1moOayuTH 13 HaBeAeHOro Buile, olinka TER s mepexnamy
Google Translate mepmroro TeKCTy € BHILOIO 3a OLIHKY, oTpuMmany DeepL, 1o
O3Ha4Ya€ HEOOXIJHICTh BHECEHHs OLIbIIOI KUIBKOCTH 3MIH 1 BIANOBIAHO HUXYY
AKICTh Mepekiiany, BukoHanoro Google Translate. OcHOBHOIO MPUYKHOIO IHOTO €,
OKpIM 3CYBIB, OUTBIINI 00CIT OyKBaJIbHO MEPEKIAICHUX YPUBKIB, SIKI B IEpeKiIail
cucremoro Deepl. Ta B eTaioHHOMY nepekial yacto nepedpa3zoByBaIMCS 3a11s
MaKCUMaJIbHOI €(EKTUBHOCTH JOHECEHHS 3MICTy IMOBIIOMJIEHHS Ta WOro Mpu
IIbOMY CKOPOYCHHSI.

3aramom, ominku TER, orpumani oOoma MalIMHHHUMHU TIEpEKIagaMH €
CEpeIHbO-HU3bKMMH, 110 CBIIYUTH HAa KOPUCTH SIKOCTH IEPEKIIaJIB, BUKOHAHHUX
MMM JBOMa MaIllMHHUMHM TepeKsiaadyaMu, 1 BIIHOCUTH 11l KOHKPETHI MepeKIaan
JI0 KaTeropii mepeKIaiiB XOPOIIoi SIKOCTH.

JIJIs MalMHHOTO TEpeKIaxy JIPYyroro TEKCTy, BHUKOHAHOTO IIPOTPAMOIO
DeepL pospaxoBana uwxkue oriHnka TER € omniero 13 HaWTipmmx OTpUMaHUX

OLIIHOK:

238
TERdpl =

282 * 100

TERdpl = 62,3
Ouinka TER 118 MamumHHOTO TMeEpekiaay JIpyroro TEKCTY CHCTEMOIO

MmammHHOTO nepexinany Google Translate € Halripio 3-IOMiX yCiX OIIHOK JUIs
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NepeKIIajIiB, BHKOHAHUX II€I0 CHCTEMOIO B paMKax MPOBEJACHOTO JOCTIHKEHHS, 110
IPOJAEMOHCTPOBAHO po3paxyHkamu BHHU3Y. Lle kopemtoe 13 ominkoio BLEU mporo
NepeKIaay, sKka TaKOXK € HIDKYOIO, 32 BIAMOBINHY OIIHKY TEPEeKIaay Mporpamu

DeepL.:

* 100

TERgl = 22
9" =382

TERgl = 68,59

KinbkicTh HEOOX1THUX 3MiH y OUTbLIE HIXK ABI TPETIX BiJ] 3arajlbHOr0 00CATY
CIIIB B €TAJOHHOMY IEpeKiajJil 03Hayae, 110 JIEAb HE KOKHE APYre-TPETe CIOBO
HEOOX1THO 3MIHUTHU: a00 MEPEMICTHBIIM HA PIBHI TEKCTY, a00 BUKOPHUCTABIIH 1HIILY
KOHCTPYKIIO 3 BIAMIHHUMH IpaBUJIaMH Y3rOJI)KEHHS Ta KEpyBaHHs, a00 B3arai
HOro 3aMIHMBIIM CHHOHIMOM, — IO MOXE 3alHATH CTUIBKM JK Yacy, sK 1
HaIlMCaHHA NepeKiany 3 Hysid. Xoya o0uaBa MalllMHHI TEPEKIaJAN HE JOMYCKalOTh
rpyoux MOMIIOK y Tepeaadi 3MICTy OpUTiHaNY, ajie 1 He € TUMHU YepHETKaMH, SKi
MOTJIM O AKICHO MPUIIBUIIIUTH Ipoliec nepekiany. Came ToMy oOuBa MalIMHHI
MepeKIIaJii IPYyroro TeKCTy Oyu KiiacugiKoBaHi sIK TEKCTH 03HAMOMUOi IKOCTH.

[lepexnanu TpeThOro TEKCTY, BUKOHAHI CUCTEMaMU MAIIMHHOTO MepeKamay
DeepL Ta Google Translate, wmictsate Oarato po30iKHOCTEH 13 ETATIOHHHM
MEPEeKIaJA0M, Kl CKIAQJaloTh Maike OJIHY TPETIO BiJl 3arajibHOi KUIBKOCTH CIIIB

CTAJIOHHOI'O IICPCKIIaay, K IIOKA3aHO B 00YHCIIEHHSIX HIDKYE:

TERdpl = 2% | 100
o181
Pt= 286

TERdpl = 63,29
[Mepeknan, orpumanmii Binm mporpamu Google Translate, e na 0,7 Gana

Kpale, HiK TMepekiiaj, oTpuMaHnuil Big nmpurpamu Deepl, omHak 1ie CyTTEBO HE

BILJIMBAE HA 3arajbHUMN piBEHb HOTO SKOCTH:

179
TERgl =

100
286

TERgl = 62,59
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Pesynbrat 00uMcCleHb JIsI MAllMHHUX TEPEKIAIiB TPEThOTO TEKCTY €
OJTHUMU 13 HAWHIKYUX CEpeJ] yCiX TEKCTIB, sIKi OyJ0 MpoaHali30BaHO TMiJ Yac
HAITIOTO JAOCTiKeHH. [le 3yMOBIEHO BEMKOIO KITBbKICTIO HEOOXITHUX 3MiH, SIKi B
UX TEepeKiIaiax 3BOJATHCS JI0 MEPECTAaHOBOK, J0JaBaHb, BUIy4eHb a00 3aMiHU
CJIIB Ha TXHI CHHOHIMH.

Oninka TER mammaHuX nepekiauis, ska nepesuinye 35—45 6aiiB, 03Hayae,
10 TIepeKIaagy abo pelakTopy 3HaT0OUThCs OiIbINe Yacy ISl TOBEISHHS IThOTO
nepeKiaaay a0 pIBHS €TaJOHHOIO, L0 Y BHMAAKYy OTpUMaHHsA OaiiB, SKl
NEPEeBUIIYIOTh IMO3HAUKYy y 75 € 3aHanTto OOTsKIMBO 1 He BUTiIHO. OTKe,
HepeKIIaTu TpeThoro TekcTy, BukoHaHi Deepl i Google Translate BimHocsThCS 10
MePeKyIaaiB 03HAHOMYOI SKOCTH.

[lepeksag yeTBEPTOro TEKCTy, BUKOHAaHM Tporpamoro Deepl € Giu3bkum
JI0 €TaJOHHOTO 1 HE MOTpedy€e BEIMUKOro OO0CITY MOCTpEeAaryBaHb, SIK BUAHO 13

pe3yJbTaTiB 00UKCIICHHS Horo oIiHku T ER, HaBeaeHUX HUXKYE:

* 100

TERdpl = 252
Pt = 661

TERdpl = 35,25
HaTtomicTh mepekiaa 4eTBEpPTOro TEKCTy, BUKOHaHMU mporpamoro Google
Translate, motpebye B 1,5 pa3u Oisbiie poOOTH, IO JIEMOHCTPYIOTh PO3PAXYHKH

BHU3Y:

* 100

TERgl = -1
9" = 661
TERgl = 54,61

Takum 9uHOM, BIMOBIAHO /10 TEOPETUYHOI 1H(OPMAILIii, BUKJIAICHOI BUIIE,
MOXHA MINTH BUCHOBKY, IO 13 3aBJAaHHSIMH, SIKI CTaBUB UYETBEPTUH TEKCT [0
nepekiialy, Kpaiie Bropaacs nporpama Deepl, Tomi sk Tect, oTpUMaHUN Bij
Google Translate, motpeOye Oinbliie yacy Ha pemaryBaHHs, 00 JOCSIITH PiBHS
eTaioHHOTO Tepeknamxy. Otrxe, mepexnan Big Deepl e mepekmagom BUCOKOT

SKOCTH, a nepekian Big Google Translate — 3agoBibHOI.
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[linpaxyBaBmm yci 3MiHH Yy TMepeKianax II'ITOro TEKCTy, BUKOHAHHUX
cuctemamu MII DeepL 1 Google Translate, Bkmrouaroun Ti, sIKI CIPUYUHEHI
ONKCKAMH aBTOpa, Ta yCl 1HIN BUINE3TrajaHi (3CyBH, pO3/IOBI 3HAKH, apTUKII,
NpUAMEHHUKH, (OPMHU CJIIB 1 3MIHU B CTPYKTYpl pedeHb) HEOOXIIHI peaaryBaHHs,
MU OTpUMaiy yucia 61 ta 63 mist nepexiaaiB, BAKOHAHUX KOXKHOIO BIATOBITHOIO
cucremoro. IlikaBum € Te, mo ominka BLEU mns nepexmany Google Translate
Oyna Bumor0 3a o1iHky DeepL, o o3Havano kparmty siKicTh TEPIIOTO MepeKIay i
Horo O1IbIYy BIAMOBIIHICTh €TAJIOHHOMY NEpEKIIaTy, OJHAK came Ied NepeKsiaj
noTpebyBaB Oulbllle peaaryBaHb, IO Mpu3BeNo 10 Tripmoi ominku TER, sk

NIOKa3aHO Ha PO3paxyHKaX HIDKYE:

* 100

TERdpl = 21
PP = 160
TERdpl = 38,125

* 100

TERgl =
9" =160

TERgl = 39,375

OTpuMaHi OIIIHKW € CepeAHIMH, ajie ONMMKYMMHU 10 HU3BKHX, IO CBIIYUTH
po Te, M0 MAIIMHHI MEPEeKIagu € AKICHUMHU Ta MoTpelyroTh HebaraTto yacy Ha
penaryBaHHS 10 JOCSATHEHHS BUIJISAY €TajJOHHOTO MEpeKaay, II0 € BaroMuMm
MOJICTHICHHSIM POOOTH TepeKyajada, Ha BIAMIHY BiJl TECTIB, Kl JOBEIETHCS
MepenrCcCyBaTH MaJIO HE 3 HYJIA.

Sk BUHO 13 HABEJIEHUX HUXKYE MIAPAXyHKIB, 00CAT HEOOX1THUX pearyBaHb
MalIMHHUX TEPEeKIa/liB MIOCTOTO TEKCTY CKIIaJae MPUOJIM3HO OIHY TPETIO BiJ

3arajbHOI KIJIbKOCTH CIIIB €TAJIOHHOTO MEpeKIany:

TERdpl = 2= 100
TERdpl = 28,82
TERgl = —22 4 100
9 =340 "

TERgl = 35,29
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Ile € BUCOKMM MOKAa3HUKOM, OJIHUM 13 HAaWBHUIIUX 1, BIAMOBITHO, HAWKpAIIIUX
cepell YCIX TpOaHaTI30BaHUX TEKCTIB. K BIAOOpaXXeHO Yy YHUCETbHOMY
eKBiBaJeHTI, mepeknan, 3pobnenuii cucremoro MII Deepl, morpeOye wmente
nocTpearyBaib, HDK nepeknan, 3pobneHuit cucremoro Google Translate, mio
CBIYUTH MPO MOTr0 BHIMY SIKICTH 1 MOBHICTIO Y3TOJKY€ThCS 13 ouinkoro BLEU
IIbOT0 X Mepekiany y po3aim 2.1.

Taxum yrHOM, OOMABA MAIIUHHI MTEPEKIaIU IOCTOTO TEKCTY MAIOTh BHCOKY
AKICTh, anie DeepL BUKOHAB mocTaBiieH1 3aBAaHHS Kpalie.

Hwxue npeacrasieni po3paxynku orinku TER ajis MalmuHHUX MepeKIiajiiB

croMoro Tekcty cucteMamu DeepL ta Google Translate:

TERdpl = 173 100
303
TERdpl = 57,1
TERgl = 16, 100
303
TERgl = 64,69

OO6uaBa uMcna, OTpUMaHlI B PE3ysbTaTi OOYMCICHb, € BUCOKHMH, IO
CBIIYMTH MIPO BEJIUKUN 00CAT HEOOXITHUX pe/laryBaHb 1 BIAMOBIIHO HUXKYY SIKICTh
MpoaHali3oBaHuX mnepekiaaaiB. OTke uepes 1ie, HaBiTh 3a BIJCYTHOCTI (haKTHYHUX
MOMWIOK y TEKCTaX 000X MAIIMHHMUX TMEpPEeKIafiB, iX HE MOXHa BIJIHECTH [0
MEePEKIIaIiB 33J0BIILHOT IKOCTH, a JIUIIIE JI0 TIEPEKIIa/liB 03HAHOMYOT SKOCTH.

Ominka TER nns MammHHOTO mMepeksiagy BOCBMOTO TEKCTY CHCTEMOIO
MamuHHOTO mnepeknany Deepl € HaWripmoro 3-MOMDK YCIX OI[IHOK JJis
NepPeKyIaaiB, BHKOHAHUX I[I€F0 CHCTEMOIO B paMKaX MPOBEICHOTO JTOCiHKCHHS, 10

MPOJIEMOHCTPOBAHO PO3PaXyHKAMHU BHU3Y:

* 100

TERdpl = -1
Pt=3572

TERdpl = 63,97
BtiM, 1 ans mammaHOTO Tepekiany Google Translate e € omnieo 13

HAWTIPIINX OTPUMAHMUX OLIIHOK:
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161
TERgl =

577 * 100

TERgl = 59,19

3arajibHa KUJIbKICTh HEOOXITHUX 3MiH JIJI1 KOJKHOT'O MAIIMHHOTO TepeKIIany
NEPEBUIY€E Bl TPETUHU BiJ 3arajJbHOTO O0CSATY CIiB €TAJIOHHOTO MEpeKiany i3
SKAM TPOBOJWJIOCH MOpiBHSAHHS. lle o3Hauae, 1m0, OKpiM 30IriB y OKpEeMHX
NpUIMEHHUKAX, CHOJyYHHUKAaX, AapTUKISIX 1 BKpail pIAKO CIOBax U
CJIOBOCTIOJIYYEHHSX, BECh OTpUMaHuil micig pobotu cuctemu MII  TekcT
HeoOx1HO Oyio O mepenucaTd MOBHICTIO, OCKUIBKM TaKa MOBHA PO30DKHICTH Y
TEKCTaX CIPUYMHEHA BEJMKOK KUIBKICTIO MEPEeCTaHOBOK 1 CHHOHIMII. | Xxoua
nepeknaan Google Translate Ta DeepL npsimo He cynepeuaTh OpHUTriHAIy, ajie He
3a0e3MeYyloTh SKICHOTO IEpeKiaay BOCBMOIO TEKCTY, TOMY BIJHOCATHCA J10
KaTeropii nmepeksajiB, CyTh AKUX 3pO3yMmija, aje BOHU JajeKl BijJ «BUIABHUYOI»
SKOCTH.

butbmiicte po301XKHOCTEN MIXK MAalIMHHUMHU MEpeKIajaMd Ta €TaJOHHHUM
NEPEKIIAJ0M JIEB SITOrO TEKCTY OYyIM CIPUUYMHEH] BUCOKOK OYKBAJIBbHICTh MEPIIHX,
10 MpPHU3BEJIO 10 BEJIUKOi KUIBKOCTH NepedyloB y CTPYKTypax peueHb Ta
YaCTOTHOT'O B)XMBAHHS CHMHOHIMIB 1 CTAaHOBMUJIO Mai)ke MOJIOBUHY BIJl 3arajibHOl

KUIBKOCTH CJIIB aBTOPCHKOTO MEPEKIIay, SIK YITKO BUIHO 3 PO3PAXYHKIB HIDKYE:

TERdpl = ~22 , 100
Pt=531"
TERdpl = 44,59
TERgl = o=+ 100

TERgl = 37,66
3aranoM MalMHHI NEPeKIa i He MICTUIU (PaKTUYHUX YU TPyOUX OMUIIOK,
TOMY X BIAMOBIJHI OLIHKH € CEPEIHIMH 1 3aCBIAUYIOTH 1X 3a/I0BUIbHY SKICTb.
VYci 3MiHH B 1€CATOMY TEKCTi CTOCYBAJIUCS MEPEBAXKHO CTPYKTYPH PEUCHHS,
TOMY iX 4MCIIO0 OyJ0 HAMMEHIIUM, [TOPIBHIHO 13 1HIIMMU TEKCTaMH, 3a BUHATKOM

onuHaATOT0. SIK 1 y BUmanky m’storo Tekcty ominka BLEU mna mepexmamy
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Google Translate Oyma Bumow 3a omiHky Deepl, mo o3Hauano kpairy SKiCTh
MIEPIIIOTO TMEePEKIay 1 HOro OUIBITY BiMOBIIHICTh €TAJIOHHOMY TIEPEKIaay, OJHAK
came Iefl mepekiaa nmorpeOyBaB OlIble penaryBaHb, IO MPU3BENO A0 TipIIOT

orinku TER, sik mokazaHo Ha po3paxyHKaX HIKYE:

TERdpl =~ 4 100
2
P*= 109

TERdpl = 22,02

0
* 100

TERgl = 755

TERgl = 27,52

OTpumaH1 BHACIIJOK PO3PAXYHKIB OLIHKHU SKOCTH MAIIMHHUX NEPEKIAAIB 32
JIOTIOMOTOI0 METPUKM aBTOMATH30BAHOTO OI[IHIOBAaHHS MAIIMHHUX TEepPEKIIajIiB
TER HanexaTh 10 KaTeropii Takux, 10 O3HAYalOTh BHUCOKY SIKICTh MEPEKIAIiB,
BIJINOBIJTHO, TIEPEKIAIN JEeCITOro TekcTy, BukoHaHi Deepl 1 Google Translate, €
nepeKyiajaMi BUCOKO1 SIKOCTH.

MaiivHH1 nepeKyiaii OJUHAALSNTOTO TEKCTy OyJu MaiKe 1ICHTUYHUMU J10
CTAJIOHHOTO TepeKyiaay 13 OUIBIIO KUIBKICTIO BIIMIHHOCTEH Yy TMepeKial,

BUKOHaHOMY Iporpamoro DeepL, 1110 BUHO 13 pO3paxyHKIB HUXKYE:

100
*
185

TERdpl =

TERdpl = 18,38
[Tepeknan, Bukonanuii mporpamoro Google Translate, micTuB HaiimeHIie
BIJIMIHHOCTEH 13 YCIX MPOAHAII30BaHUX MAIIMHHUX TEPEKIa/iiB 000X CHUCTEM, SIK

BUJIHO 13 HUKYCHABEICHUX PO3PaXyHKIB:

TERgl = 100

185
TERgl = 4,86
OTpumaHi OIIHKKA € PEKOPAHO HU3BKUMH, IO 13 BEITUKOI BIPOTIIHICTIO
CBIYUTH TIPO TE, IO ABTOP CKOPUCTABCS MAIIMHHUM TEPEKIIAJOM BiJl CHCTEMH

MII Google Translate, BHicM MiHIManbHI pefaryBaHHS. OAHaK L€ TaKOXK €
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MOKa3HUKOM TOTO, IO TEKCT MAIIMHHOTO MepeKiiaay OyB T10CTaTHbO TOYHUM, 11100
3aJI0BOJIbHUTH aBTOPCHKI BUMOTH 1 OyTH BKJIIOYEHUM JI0 HAYKOBOI CTaTTi.

s ominok TER mammuHMX mnepeknaniB, Bukonannx DeeplL i Google
Translate takoxx Oyio po3paxoBaHO 3arajibHi CepelHi Oalld IUIAXOM J0/aBaHHS
yCiX OLIIHOK JI0 MEepeKIaiiB KOKHOI KOHKpeTHOI cuctemu MII 1 fineHHs Ha MOBHY
KUTBKICTh TTpOoaHaIizoBaHuX TEKCTiB, ToOTO 11. Tak, 3aranbauit cepenniii 6an TER
s nepeknanis Deepl ckmae 47,86; a s nepeknaniB Google Translate — 45,15.
Taki OIlIHKM, SIKI 3HAXOJSATHCS B CEPEIHBOMY Jiana3oHi, € CBIIUCHHSIM 3arajioM
3aJIOBUILHOT HaBITh XOPOINIOi SIKOCTH TEpEeKIaAiB, 3a0e3MeYeHuX CUCTeMaMu
MamHHoro mnepeksany DeepL 1 Google Translate, ne nepexnaau, BUKOHaHI
nporpamoro DeepL, notpeOytoTh Tpoxu OuIbllEe pearyBaHb, ajieé BUKOPUCTOBYIOTh
YHIKaJIBbHIII KOHCTPYKIIii Ta nepedpazyBaHHs, y TOW Yac sK MepeKsIaid, BAKOHAH1
nporpamoro Google Translate, e Ourbmr OykBaNbHUMH, ajieé B TMiJACYMKY
noTpeOyIOTh MEHILIE TOCTPEAAryBaHb.

OTxe, 3riAHO 3 pe3yidbTaTaMH TMPOBEACHOTO JOCHIDKCHHS, TMEepeKiIau,
BUKOHAHI MMporpaMmamu MamuHHOTO nepekiany Deepl i Google Translate xou i He
JOCSITal0OTh, 32 PIAKICHUM BUHSATKOM, PIBHS €TAJOHHHUX JIIOJICBKUX TEpPEKIIaIiB,
TOMY HE MOXYTh OYyTM BHUKOPHUCTaHI CaMOCTIHO 0€3 JIOACHKOrO BTPY4YaHHS,
MOKYTbh 3HAYHO TMOJIETIIUTH POOOTY Mepekiiagava, 3a0e3MeunBIny AKiCHY 0a3y s

nocTpcaaryBaHH.
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BucHoBKH 10 Apyroro po3aiiy

Metpuka OLIHIOBaHHA SKOCTM MamuHHOTO nepekiany BLEU  (anrm.
Bilingual Evaluation Understudy) — 1ie cTaTHCTUYHMIA TOKA3HHUK IS TTOPIBHSIHHS
CTBOPEHOI'0 MAIIIMHOIO PEUCHHS 3 €TAJIOHHUM PEUYCHHSIM.

BLEU mpaifoe nuisixoMm HiipaxyHKY KiJIBKOCTH CIIIB Yy 3alpOIIOHOBAHOMY
nepeKyaai, aKi 301raloTbes 31 CJIOBaMH B €TaJJOHHOMY TEKCTI, OJIHAK CHHOHIMH HE
BpPaxoBYIOThCs. Ha OCHOBI MOpiBHSIHHSA BUBOAUTHCS oiiHKa BT 0 10 1 (a6o 0 1o
100 y BiICOTKOBOMY CIIIBBIJIHOIIIEHH1), ¢ 0 — 11€ MOBHICTIO BiACYTHI 30iru, a 1 —
1€ TEKCTH, SIKI MOBHICTIO 30iratoThcsi. CepeTHbOI0 XOPOIIOK OIIIHKOIO BBAXKAETHCS
0,4, a gaiBumoro 0,7.

[lepeBaroro metpuku BLEU € Te, 1o BoHa Moke MmpaioBaTi OJHOYACHO 13
JEKUJIbKOMa €TaJIOHHUMU TIEPEeKIaaMH.

Metpuka TER (anrn. Translation Edit Rate) — e mokasHHK, SKHAN
BUKOPHCTOBYIOTh €KCIIEPTH 3 MAIIMHHOTO TEPEeKIany ISl OIIHIOBAHHS O0CITY
MOCTpearyBaHHs, HEOOXIHOro [JIi HOpMaii3aiii 3BYy4YaHHS MAaIlIMHHOTO
nepeKIIamy.

TER mnizpaxoBye KUIbKICTh KPOKIB, HEOOXITHUX ISl 3MIHU TIEPEKIIaIEHOTO
peYEeHHS BIJIMOBIHO 10 OJTHOTO 3 €TAJIOHHMX MepekiaiB. BignmosiaHo, ii omiHka
Mae Jiaras3oH BiJ HYJIS 0 HECKIHYEHOCTI, Jie, Ha BiaMiHy Big BLEU, yum ominka
BUIIE, TUM OLITBIIIE 3HAIOOUTHCS MOCTpeIaryBaHHs, TOOTO TUM OLTbIIIE MAITUHHUHT
nepeKsaja BIAPI3HAETHCS BiJl €TaJIOHHOTO.

Otpumani ominku BLEU s cucremu mammuaHOTO mepekiaaay Google
Translate xkommBarorecs Bixg Hadmenmoi 13,87 nmo HaiGinemoi 90,50 i3
HaNHOUIBIIOK KITBKICTIO NEpeKyaaiB (IICTh), K1 OTpUMalId OLIHKY BuIe 30, 110
BIJTHOCUTH iX J0 KaTeropii mepekiaaaiB xopoinoi skoctu. Otpumani omiaku BLEU
JUIS CHCTEMH MAaIlIMHHOTO Tiepekiiany Deepl konuBaroThes Bia HavimeHoi 5,02 no
HaOuTbmo1 58,89 13 HANWOLIBIIOW KUIBKICTIO MEpeKIaAiB (IICTh), AKI OTpUMAIIU

owiHKy Bunie 30, 10 BITHOCHUTSD iX 10 KaTeropii MepexiaiB 3a10BIIbHOI SKOCTH.
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Otpumani ominku TER nmns cuctemu wmamumuHOrO mnepekiany Google
Translate kommBaroTbcs Bix HarMeHmol 4,86 mo HaitOuIbmol 68,59 13 HallMEHIIIO0
KUTBKICTIO TIEPEKIIAJIIB (Z1Ba), SIKI OTpUMAaIIH OIIHKY HIpk4de 30, 1m0 BiTHOCUTH iX 70
KaTeropii mepekyiaaiB 3a0BUIbHOI sKocTu. OTpumani oriHkd TER s cuctemu
MamMHHOTO Tepeknany Deepl kommBaroThes Bif Hadimenmoi 18,38 nmo
HalOUTbIIO1 63,97 13 HAWMEHIIIOK KUJIBKICTIO MEepeKIaAiB (YJOTUPH), K1 OTpUMAIIH
owiHKy HIk4e 30, 1m0 BIIHOCUTH 1X A0 KaTeropii nepekiaaiB XOpouioi SKOCTH.

OTtxe, MaITuHHUT TepeKyIaI HAyKOBUX-TEXHIYHUX TEKCTIB
CJIEKTPOCHEPTETUYHOT Tady3l BIANOBIA€ BUMOTaM TOYHOCTU Ta SCHOCTH, ajie¢ HeE
3aJI0BOJIBHSIE  BUMOTHM  CTHUCJIOCTH, YITKOCTH Ta IOYacTH JIiTepaTypHOI

I'paMOTHOCTH.
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BUCHOBKHA

MamuHHui nepekiiaj € BIJHOCHO HOBOIO PO3POOKOIO JIIOJCTBA, ajie BXKe
3apa3 3aiiMa€ BENUKY HINIy MHUTTEBUX TMEpEKIadiB, sKa BHUHUKIA MiJ Yac
riio0aJizarlii CyCnijabCTBa Ta CyTTEBOTO M1IBHUIICHHS ITBUIKOCTH PIBHS KUTTS.

CucreMu MalIMHHOTO MEpEeKIaay MaloTh 0araTto 3aCTOCyBaHb 1 ICHYIOTh SIK
CaMOCTIIHI JOJaTKH, TaK 1 pO3LIMPEHHS B Opay3epax, calTax Ta poOOUYMX CTAHIIISAX
nepeKsaaayda, MPONoHYIOYH MIBUIKHUM 1 HEJOPOTHIA MEPeKIIal BMICTY, SIKUA MOXKHA
BUKOPHCTOBYBaTH JJIs 3arajJbHOTO O3HAMOMIIGHHS, TaK 1 SK YEPHETKY MJs
MOJAJIBIIOTO PelaryBaHHs, CKOPOTHBIIM y TaKWW CIOCIO 4yac, BUTpPAYCHHM Ha
IPOLIEC CAMOCTIHHOTO MepeKanry.

Y poGoti Oyno omucaHo YacoBl OCOOJIMBOCTI PO3BUTKY MAIIMHHOTO
nepeKyialy BiJ TEpIIuX 1l HampuKiHIl XX CTOMITTSA J0 CborojaeHHs. Tak,
npotsiroM nepiioro AecaTITTS (1950-1i—1960-Ti pokn) BUHUKHEHHS 1 pO3pOOKU
cucteM MII 10 HHX 3acTOCOBYBaNIMCA Taki TPH MIAXOAW: MOJENIb «IPSIMOTO
nepeKyiagy», 3a SKOro B CHCTEMax OJHOMY CJOBY MOBHU OpUIIHAIY €IUHUN
€KBIBAJEHT y MOB1 MEpeKaay; MOJENIb <«IHTEPJIrBU», 3a SKOI IepeKiiaj
BiIOyBaBCA B JIBa €TalM: 3 MOBU OpUTIHATY Ha IHTEPJIHTBY Ta 3 IHTEPJIIHTBU Ha
MOBY TIEpEKJIay; MOJIEIh «IEePEHECEHHs», 3a KO MepeKial CKIaJaBcsi 3 TPhOX
eTaliB: aHaJli3y a0CTPAKTHUX PENPE3CHTAIlIl TEKCTIB MOBU OpUTiHATY, Mepeaadi ix
3MICTY Ha €KBIBaJECHTHI aOCTpaKkTHI pENpe3eHTallli TEKCTIB MOBHM TEPEKIaay Ta
CHHTE3y TOTOBOTO TEKCTy Tepekiany. Moaenb <«IHTepIIHTBU» TMPOIOBKHIA
HAOUpaTH TOMyJSIpHOCTH Yy Jpyrid mojoBuHi 1980-x pokiB. 3 1989 poky
craTucTUUHM MammHHuKA Tnepeknan (CMII) mociB 4inpHe Micie y OaraThox
nociimxeHHsax. Ha nmoyatky 1990-x pokiB HayKoBII AINNUIA 3TOAM Y TOMY, IO
3aJUIsl  JIOCSATHEHHS SIKICHOTO TIepeKJiay HacTymHI MoJedl MaioTh OyTu
«ribpugaMu», B SKUX TOEAHAIM OJIpa3y KUIbKa METOJIB. Ha OCHOBI IIPaBHII,
CTATUCTUKU Ta TpukiaaaiB. ¥ 2015 pori BigOyBCsS OCTaHHIM Ha JaHUW MOMEHT

Hepexiﬂ A0 HOBOIro MCTOAy, IIOKJIAACHOTO B OCHOBY CHCTCM MAIIMHHOIO
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nepeKyiagy, — HEMPOHHOIO MAIIMHHOIO IEpeKiaxy, Ha OCHOBI IUTYYHOTO
1HTENIEKTY, AKUI BIATOAL € CTAaHAAPTOM ycix HallOupmmx cuctem MIL

Ha ocHoBi poOIT BITYM3HSHHX Ta 3apyOiKHHX HAYKOBIIIB HaMu OyIio
BU3HAUEHO MOHATTS «MAlIMHHUN NepeKyiagy — L€ MiAraay3b KOMII IOTE€pPHOI
JIHTBICTUKH a00 0OPOOKM IPUPOIHOT MOBH, SIKa JTOCIHIIKY€ MTOBHY aBTOMAaTH3aLI10
NEepeKyIaly TEKCTY YW YCHOTO MOBJIEHHS 3 OJHIEI MPUPOAHOI MOBU Ha IHILY
3aBJIIKM BUKOPHUCTAHHIO MPOTPAMHOTO 3a0e3nedyeHHs. TakoX pO3KpUTO 3HAUCHHS
NOHATh, SKI BUHHUKJIM Ha OCHOBI NONEPEIHBOTO, a CaMe: «aBTOMATU30BaHUU
MAaIIMHHAN nepexyiag, «aBTOMAaTU30BaHUIl JTIOACHKUI nepexagy,
«aBTOMATH30BaHUN NEPEKIIaT». Tak, aBTOMAaTU30BaHUM MAIIMHHUM MTEPEKIag — 1e
MallMHHUNA NepeKyaj 13 MOAAJbLUIMM IOCTpeJaryBaHHSAM Ta/ab0 MonepeaHiM
penaryBaHHsM; aBTOMAaTU30BAaHUN JIIOJCBKUN TMeEpeKknag — L€ OJUH 13
HaWIOIIMPEHIIIMX MIJXOMIB y Hall Yac, SKUH 3a0e3leuye BHCOKY TOYHICTh
NepeKIaay 3a J0NOMOIO0 KOMII FOTEPHOTO NMPOTrPAMHOIO 3a0€3MEUEHHS 3 TAKUMU
GYHKUISIMU SIK: TIPOIO3HULIIT MAIIMHHOTO MEePEeKIIaly, KEpOBaHUM riiocapii, nam’ siTh
NEPeKIIajiB; aBTOMATH30BaHWM MEpeKiIaa — Ie MepeKia, SKUA 3alnIIacTbCs
BIIMOBIAANBHICTIO  OCOOM, ajieé  BKJIOYA€  BUKOPUCTAHHS  IIPOTrPaMHOIO
3a0e3MeYeHHs], SKe MOXE TIOJETIIyBaTh TEBHI HOro acmekTH, SIK TOMEpENHE,
IPOMIXKHE YU TOCTpearyBaHH.

BiaMIHHICTE MIXK TepMiHAMHU «aBTOMAaTH30BAaHUN JIOACHKUIA MepeKIam i
«aBTOMATH30BaHUI TMepeKyaa» TOsIrac y TOMY, MIO TEPIIUN OIMUCYE SBHIIE
3arajioM, BOJHOYAC JPYTHil MICTUTh Y cOOl OUIbLI KOHKPETHY KOHOTAIilo 13
CHUCTEeMaMH aBTOMAaTH30BAaHOTO MEPEKIaay Ta poOOYMMH CTaHIIISIMU TepeKiIaaaya,
sk Hanpukian: SDL Trados Studio, memoQ, XTM Cloud, Wordfast, Déja Vu
TOILIO.

HaykoBo-TexHiUHI TEKCTHU € OKPEMUM CTHJIEM JITepaTrypH, SKHi
BU3HAYAIOTh TaKl XapaKTepHI PHCH: KOTHITUBHICTh, 1H(pOpMAaIliifHa HACUYEHICTh
TEKCTy; TEPMIHOJIOrIYHA JIEKCHKA; HEWTpallbHa JIEKCHKA, IIOBHA BIJCYTHICTb
€MOTHUBIB, BIJICYTHICTh MOHOJIOTIYHOTO 1 J1aJIOT1YHOTO MOBJICHHS; BIACYTHICTb

3alUTaIbHOI Ta OKJIMYHOI MOJAIIbHOCTH; IEPEeBaXKaHHS PO3MOBIIHUX 0€30CO00BHUX
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a00 HEO03HA4YeHO-0COOOBUX pedeHb (IHKOJM BHUKIAQA B TPEThOI 0COOH); ¥y
aHTTIICPKOMOBHMX TEKCTaX IMiJIMETOM 4YacTo € TrepyHaAiid abo 1HQIHITHUB; Yy
aHTTICPKOMOBHMX TEKCTaX TIE€peBa)ka€ IMAaCUBHUU CTaH; JIOTIYHICTh BHUKIATY
iHpopMmarrii  3a0e3medye  3B’SI3HICTH 1  B3a€EMOMOTHBOBAHICTh;  3arajbHa
HOMIHATHBHICTh JIOCSTA€THCS 3a JOINOMOIOI0 BEJIMKOI KIJIBKOCTH IMEHHUKIB,
IMEHHUKOBHX 1 YUCITIBHUKOBHUX CJIOBOCIIOIYYEHb.

Sk 1 Oyap-sKui Tpolec Mepekiaay HayKOBO-TEXHIYHUM MepeKiaja
CKJIAJAa€eThCsl 3 JBOX €TamiB: aHamidy Ta cuHTe3y. [lim wac cuHTesy i
OPOAYKYBaHHS TOTOBOTO TECTy MOXYTh BHKOPUCTOBYBAaTUCS JBI CTpaTerii:
MPOTOTHUITHA Ta aJalTHBHA.

Oco0aMBOCTI HAYKOBOTO CTUJIKO BU3HAYalOTh BUMOIH, SIKI BHUCYBAlOTh [0
HAYKOBO-TEXHIYHMX MEPEKJIaIiB: TOUHICTh (HepeKsan 3MICTy OpHUTiHAIly, Jie CJIoBa
HaOyBalOTh 3HAYCHb B KOHTEKCTI); SICHICTh, YITKICTh (CTHJIb ITEpPEKiIaay BiIMOBIIAE
HAyKOBO-TEXHIYHOMY CTWJIFO MOBHU T€peKIiaay, M030aBlICHHH JBO3HAYHOCTH);
CTUCHICTh (3a0e3neuye Mpo30pIiCTh, 3PO3YMUIICTH); JITEpaTypHa TI'PaMOTHICTh
(BimmoBilae HOpMaM MOBU TIEPEKIAY).

Texnonorii, Ha $KI CHOUPAETbCS MAIIMHHUNA TIEPEKIaa ChOTOAHI, HE
BOJIOJIIIOTh JIOCTATHIMM 310HOCTSIMHM JIJ1s1 3a0€3ME€UEHHs pe3yJIbTaTiB, 1IEHTUYHUX
710 TpodecifHUX JIOJICBKUX MEepPEeKIIaiB, TOMy HE MOXKYTh 3aJ0BOJLHUTH BUIIE
OMKCaH1 BUMOTH JI0 HAYKOBO-TEXHIYHOTO nepeknanay. HaiOunpm HabIMKeHuMHU 10
OaxaHMX pe3yJIbTAaTIB € TMEepeKiad Ha OCHOBI MOBHHMX Nap 13 aHIIIIKACHKOIO,
OCKIJTBKU came JUIsl HUX TTPOBOIWIIM HANOUIbIIe TOCHKeHb. HaltnomymsipaimmMu
cucremamu MII B Hamn yac € Google Translate i3 miarpumkoro 134 moB Ta Deepl
13 MATPUMKOIO 29 MOB.

Oppasy miciis MOSBH CHUCTEM MAIIMHHOIO TMEPEeKsaay Ha PUHKY IOCTAJIo
NUTaHHS PO SIKICTh PE3yJIbTATIB IXHbOI pOOOTH, a OCKUIbKM (paxiBIli Oyl HE B
CHJIax 3aJ0BOJIBHUTU 1[0 MacMBHY moTpely, iM Ha jomomory Oyiu po3poOJieHi
METPUKH aBTOMATUYHOTO OLIIHIOBaHHS MAaIlIMHHOIO Nepekiany, cepen skux BLEU

1 TER, BuUKOpucTaHi HaMH y IbOMY JTOCIPKEHHI.
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HaykoBo-TexHiuHI TEKCTH € OJHUMHU 3 HAWKpauux JUIsl MEePEeBIPKU SKOCTH
nepeKsiagy, OCOOMMBO 3a JOMOMOTOI0 METPUK aBTOMATHU30BAHOI TEPEBIPKH,
3aBISIKM TaKAM CBOIM OCOOJMBOCTSAM SIK TIPOCTa CTPYKTypa pPEUYCHb, HHU3bKa
MeTaQOpUYHICTh 1 BHCOKA TEPMIHOJIOTI30BaHIiCTh. OCHOBHY mpoOsieMy st
CKBIBAJICHTHOTO TEPEKIaay MOXYTh CTAHOBUTH OJMHHUII TEPMIHOJOTTUHOI
JIEKCUKH, 3aBISIKH YOMY MOJKHAa 13 BHCOKOIO TOYHICTIO BHU3HAYUTH SKICTh
nepeKIIaay, BUKOHAHOTO TI€I0 YH TI€I0 CHCTEMOIO MAIIMHHOTO MEePEeKIany.

[lin yac mnpoBedEHHS MAOCHIKEHHS OyJ0 MpOaHalli30BaHO 1 OI[IHEHO
MamuHHUK  mepeknan 102 pedenp B 11 HAyKOBO-TEXHIYHMX  TEKCTax
€JICKTPOEHEPTETUYHOI rajy3i.

3a pe3yinbTaTamM JOCHIKEHHS BCTAaHOBJICHO, IO pPE3YyJbTaTH OI[IHKH
skocT nepekianxy Google Translate 3a  MeTpukor  aBTOMAaTH30BaHOTO
orintoBanHs BLUE konuBarotees Big 13,87 no 90,50, a 3arayibHa cepeiHs OIlIHKA
yCiX TEKCTIB CTaHOBUTHh 38,33, M0 € CepelIHbO-BUCOKHM PE3YJIbTaTOM. 3a
pe3ynpTaTaMu  JOCHIPKeHHS BCTAaHOBIEHO, IO pPE3yJbTaTH OIIHKK SIKOCTU
nepekiany DeepL 3a wmerpukoro aBTomaTtuzoBaHoro oiiHioBaHHsS BLUE
konuBaThes Bim 5,02 mo 58,89, a 3arasbHa cepenHs OIIHKA YCIX TEKCTIB
cTaHoBUThL 35,63, Mo € cepemHiMm, OJMXK4YE 0 BHCOKOTO, pe3yibTaroM. Te, 110
ominka BLUE s Google Translate € sumoro 3a ominky BLUE mms Deepl,
O3Ha4yae OuIbIly HaOJMXKEHICTh MammHHUX mepeknanie Google Translate mo
€TaJIOHHUX aBTOPCHKUX MEPEKIIAIIB 1, BITIOBIIHO, BUIILY iXHIO SIKICTh.

Pesynbratu ominku sikoctu mnepekiany Google Translate 3a merpukoro
aBTOMaTH30BaHOro oliHoBaHHg [ ER komuBarorsces Big 68,59 no 4,86, a 3arannHa
CepelHs OIllHKa YCiX TEeKCTiB CTaHOBUTH 45,15, mo € cepeaHbO-BUCOKUM
pe3ynbTaToM. 3a pe3yibTaTaMu JOCHIJDKEHHS BCTAHOBJICHO, MO0 pE3yJbTaTu
OLIIHKH SKOCTH Tiepeknany Deepl 3a METpHKOIO aBTOMAaTH30BAaHOTO OIIHFOBAHHS
TER konuBatotecs Bin 63,97 no 18,38, a 3aranbHa cepenHs OLIHKA YCiX TEKCTIB
ctaHoBUTH 47,86, 1m0 € cepeaHiM, OJMXKYE JO BHUCOKOTO, pe3yibTaroM. Te, 110

ominka TER mist Google Translate € muxuoro 3a orinky TER mms Deepl, o3nauae,
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10 TMepeKaJn, BUKOHAHI CHCTEMOIO MammuHHOro mnepekinany Google Translate,
NOTPEOYIOTh MEHIIOTO OOCATY MOCTPENATryBaHHS.

Pe3ynprat aBTOMATUYHOTO OIIHIOBAHHS MAIIMHHOTO TIEpeKJIagy 3a
nonomororo Mmetpuku BLEU posmimeno B gogatkax y ¢opmi TabiuIlb,
pe3yabTaTH aBTOMATHYHOTO OI[IHIOBAHHS MAIIMHHOTO MEpEeKaay 3a JTOTIOMOTOI0
MeTpuku TER po3milieHi B TEKCTI y BUTIISIAL pO3paxXyHKiB 3a (OPMYJIIOL0.

MoskHa 3pOoOUTH BUCHOBOK, II0 HAa JaHOMY €Tarl CBOTO PO3BUTKY CHCTEMU
MII 3a0e3neuyroTh 3aJ0BUIBHHM pe3yJbTaT HAa PIBHI YKPaAiHChKO-aHIJIHCHKOI
MOBHOI Tapu 1 MOXYTh YCIIIIHO BUKOPUCTOBYBAaTUCH JIsi O3HAMOMIICHHS 31
3MICTOM TeKCTy. OJHaK BOHM IlI€ HE MOXYTh JOCATTH PIBHSA MPOQECIHHOrO
NepeKyiay, BUKOHAHOTO JIOAMHOI, TOMY HE PEKOMEHJOBAHO iX CaMOCTIHHE
BUKOPUCTAHHSA, a JIMIIE BUKOPUCTaHHS SK YEPHETKH, SKa Ma€ MiAJIAraTu
MoCTpeAaryBaHHIO (axiBleM JJIsS IOCATHEHHS SIKICHOTO, a caMe€ €KBIBaJEHTHOTO 1

TOYHOI'O IICPCKIaay.



80

CIIMCOK BUKOPUCTAHMUX JIKEPEJI

1. bespomnmit M. K., Maiictpeako O. O. EneproedekTUBHICTH
TEIJIOHACOCHO  aJCOPOIIHOT  CHUCTEMH  KOHCEPBYBAaHHS  CHEPIETHYHOTO
oOJlafHaHHS 3 ypaxXyBaHHSAM peaJIbHUX POOOYMX IIPOIIECIB B aJCOPOIIHHOMY
potopi. Enepeemuxa: exonomixa, mexnonoeii, exonoeisi. 2020. Ne 4. C. 7-19.

2. benenok H. B., Cminyn JI. 1O., UubGenic B. 1. biokommiekcHuii aHami3
1HBapIaHTHUX CHCTEM €JIEKTPOINOCTauYaHHS Ha OCHOBI BIJIHOBIIOBAaHUX JIKEpPe
eHeprii. Enepeemuxa. exonomika, mexuonoeii, exonoeis. 2022. Ne 2. C. 57-63.

3. bainoB 1. B., Mipomnuk B. O., lllumantok I1. B. Buznauenus BTpar
CJIEKTPUYHOI €Heprii Ha OCHOBI TNPOTHO3IB  BY3JIOBOTO  €JIEKTPUYHOTO
HaBaHTAKCHHA. EHepeemuxa: ekonomika, mexnonoeii, ekonozis. 2022. Ne 3. C. 38—
43.

4. boituenko C. 10., Boc Ilasen, MartgiiB 1. B., Tapactok O. B., Ilemnimes
O. b., IkueHiok I. O., fABopcki Aptyp. CydacHi TEXHOJIOTiI reHEepyBaHHS Ta
aKyMyJIAIil BOJHIO. AHATITUYHUNA OTJIS]] TEOPETUYHOTO Ta MPAKTUYHOTO JOCBIY.
Enepeemuxa: exonomixa, mexnonoeii, exonozia. 2022. Ne 1. C. 7-17.

5. Bypuk M. I1., Immina O. O., Jlobomuncekuii B. FO., Ilerpyuenko O. B.
B cucremun Smart Grid Ha HalioHANBHY €HEPreTUYHY MEpexy. Enepeemuxa:
eKoHoMmiIKa, mexHonozil, exonociga. 2022. Ne 1. C. 57-64.

6. Bepewmiituyk FO. A., 3amynko A. I., HaxomoB B. @., Crenanenko B. A.
OruiHka pU3UKIB TIPU 1HTErpailii BiJHOBIIOBAHUX JKEpPENT €HEprii JO0 CHUCTEeMH
eIeKTpoNoCTaYaHHsA. Eunepeemuxa: ekonomika, mexnonoeii, ekonoeis. 2022. Ne 2.
C. 64-74.

7. I'peuyxa JI. O., KyzeOna B. B. CucremMu MammHHOTO MepeKIIay:
orisiaoBuil anani3. Monoouii euenuti. 2017. Ne 2. C. 372-375.

8. Kykosa H. I., 3aituenko C. B., KproukoB A. I., Cmonsip B. I'. Ominka

C€HEProClOKUBaHHA OypOBOr0 1HCTPYMEHTY TIpM OYypiHHI CBEpJIOBMH Ha



81

3aKapCTOBAHMX MOPOJAHUX OJIOKaX. EHepeemuxa: eKoHOMIKA, MEXHOI02Il, eKON02isL.
2022. Ne 3. C. 53-59.

9. Isanmnmpka H. CyuacHi cTpaTterii mepekiiaxy HayKOBOTO TeKCTy. Haykogi
sanucku. Cepia: @inonoeiyni nayku. 2016. Ne 144. C. 54-57.

10. Kaminunk B. B., Kamiauuk B. II., Meitita O. B., Uynsk 0. M.
AJaniTUBHI MOJEJI TPOTHO3YBaHHS EJIEKTPUYHOTO HABAaHTAXKEHHS BUPOOHUYMX
CHIOKUBaviB. FHepeemuxa: exonomika, mexuonoeii, ekonoeis. 2022. No 1. C. 46—
56.

11. Kamaunk B. B., Kaginuuk B. II., Menpuuk [. O., Ilo6iraiino B. A.
dopMmyBaHHS CKJaqy BIUIMBAIOYMUX MIKIJUIMBUX 1 HeOe3neyHux (HakTopiB
BUPOOHNYOI cUCTeMU. Enepeemuka. exonomixa, mexuonoeii, exonozis. 2020. Ne 4,
C. 99-107.

12. Kusix, T. P. Ilepexnano3HaBcTBO (HIMEIBKO-YKPAiHCHKUI HampsiMm) :
nigpyunuk / T. P. Kusk, A. M. Haymenko, O. JI. Oryii. KuiB : BugaBauuo-
nomrpadpiuauil neHTp «KuiBcbkuil yHiBepcurer», 2008. 543 c.

13. Kopyneus 1. B. Beryn 1o nepexiaao3HaBCcTBa : MiApYYHUK. BiHHULS :
Hosa Kuwra, 2008. 512 c.

14. Koctrouenko A. O. Cnenudika MalIMHHOTO MEepeKIIaay ABHUIIA MoJiceMii
3 KUTaWChKOi Ha YKpaiHCbKy MOBY : KypcoBa poGota. KuiB : KwuiBchkuii
HAI[IOHATFHUI JIHTBICTUYHUHN yHiBepcuTeT, 2023. 42 c.

15. Kynpssuesa H. C. «Iaeanbna MoBa» sk JiHTBO-(110cO(ChKUN (PeHOMEH.
Actual Problems of Mind. 2017. Ne10. C. 206-218.

16. Muxuta €. O., Haxonos B. ®., [lloBkamtok M. M. AHaii3 OiaxoaiB 10
BU3HAYCHHS KUIBKOCTI TETUIOBOI €HEeprii Ha MOTpeOu rapsidoro BOJOMOCTAYaHHS
mig yac eHeproceptudikaiii OyaiBens. Eunepeemuka: eKoHOMIKA, MeXHONO02ii,
exonoeis. 2022. Ne 3. C. 13-21.

17. MoccakoBcekuii B. 1., SAumynecekuii O. C. Kpurepii oriHioBaHHS
BCTAHOBJICHOT TpaHCHOPMATOPHOI MOTY>KHOCTI Ha PO3MOJUIBYMX MiACTAHIIISIX

CICKTPUYHUX Mepexk. Enepeemuxa: exonomixa, mexnonocii, exonozis. 2022. Ne 3.

C. 22-30.



82

18. Pubanko I. B., Tkau JI. M. Oco6auBOCTI Nepekyiaay HayKOBUX TEKCTIB:
HaBy. noci6. uinponerposcrk : HMeTAY, 2013. 52 c.

19. CmipunoBa T. B. MamuHHuii mepexnag y Cy4aCHOMY CYCIIJIbCTBI.
Hayxosi pobomu HIIII, ooxmopaumie ma acnipanmis kKageopu aH2ailucbKoi
@inonoeii' i nepexnady. 2011. C. 1-2.

20. Commmox H. M., Iapenxo I. O. KommapatuBHMil aHami3 cucTeMm
MAIIMHHOTO TMEpEeKIaay EKOHOMIYHOTO IUCKypcy (Ha mnpukiaai ¢GpaHily3bKo-
YKpaiHCBKUX MOBHUX Tap). Bicnux Ynieepcumemy imeni Anogppeoa Hobens. Cepis
«Dinonociuni  naykup.  2019.  Ne  2(18). C.  289-296. URL:
https://ir.duan.edu.ua/handle/123456789/2344 (nata 3BepHeHHs: 15.11.23)

21. VYcara B. TIlomicemis Sk TmNpUYyMHA BHUHUKHEHHS IIOMUJIOK TIPH
MalIMHHOMY Tepekiiaji Ha ocHOBI TBopY J>keka Jlongona «bine ikinoy» : qumiomMHa
poOota. KuiB : HaionaneHuii aBiamiitnuii ynisepeurert, 2021. 95 c.

22. SlkoBuna B., MacwokeBuu B. Ormsan ta aHamgizs METPUK OIIHIOBAHHS
SKOCTI MallIMHHOTO nepeknany. Bicnux Hayionanvnoeo ynieepcumemy «JIvsiecoka
nonimexuika». Komn’romepni nayxu ma ingpopmayitini mexuonoeii. 2013. No 771.
C. 101-107.

23. duxoBeup A. B. Oco0iMBOCTI BUKOPUCTAHHS MAIIMHHOTO MEpEKIaay B
ymMoBax mpodeciiHOl MIATOTOBKM MalOyTHIX mnepekianadiB. Haykosuti GicHuUK
Yowceopoocvkoeo nayionanvnozo ynisepcumemy. Cepis «lledacocika, coyianvHa
pobomay. 2012. Ne 25. C. 233-236.

24. ALPAC. 1966. Language and machines: computers in translation and
linguistics. A report by the Automatic Language Processing Advisory Committee...
Washington, DC: National Academy of Sciences.

25. AutoML Translation. Evaluating models : Be6-goxyment. URL:
https://cloud.google.com/translate/automl/docs/evaluate (mata 3BEPHCHHS:
28.11.2023).

26. Bowker L., Fisher D. Computer-aided translation. Handbook of
Translation  Studies Online.  2010. Volume 1, pp. 60-65. URL:

https://benjamins.com/online/hts/articles/comp?2 (nara 3BepHenns: 26.11.2023).



https://ir.duan.edu.ua/handle/123456789/2344
https://cloud.google.com/translate/automl/docs/evaluate
https://benjamins.com/online/hts/articles/comp2

83

27. Brownlee J. A Gentle Introduction to Calculating the BLEU Score for

Text in Python : BeG-caiit. URL: https://machinelearningmastery.com/calculate-

bleu-score-for-text-python/ (nara 3sepaenns: 28.11.2023).
28. Chiang D. A Hierarchical Phrase-Based Model for Statistical Machine

Translation. Proceedings of the 43rd Annual Meeting of the Association for
Computational Linguistics. 2005. pp. 263-270.

29. Deepl Translator : Be6-caiit. URL: https://www.deepl.com/translator

(mata 3BepuenHs: 20.11.2023).
30. Doshi K. Foundations of NLP Explained — Bleu Score and WER

Metrics : BeO-caiit. URL: https://towardsdatascience.com/foundations-of-nlp-

explained-bleu-score-and-wer-metrics-1a5ba06d812b (mata 3BEpHEHHS:
28.11.2023).
31. Dupont A. MT for Beginners: What is BLEU and what is wrong with it?

: BeO-caiit. URL: https://www.lengoo.com/blog/mt-for-beginners-what-is-bleu-

and-what-is-wrong-with-it/ (narta 3Bepaenns: 28.11.2023).
32. Ganesan K. What are N-Grams? : Be0O-caiit. URL: https://kavita-

ganesan.com/what-are-n-grams/ (nara 3Bepuenss: 29.11.2023).

33. Gaspari F. Online MT services and real users’ needs: an empirical
usability evaluation. AMTA. 2004. pp. 74-85.

34. Google Translate ; BeO-CailT. URL
https://translate.google.com/about/?hl=uk (maTa 3Bepuenns: 28.11.2023).

35. Hutchins W. J. Machine translation: A brief history. Concise history of
the language sciences: from the Sumerians to the cognitivists. Edited by E. F. K.
Koerner and R. E. Asher. Oxford: Pergamon Press, 1995. pp. 431-445.

36. Hutchins W. J. (2007). Machine translation: A concise history. Computer
aided translation: Theory and practice. Ne 13(11). pp. 29-70.

37. Hutchins W. J. Machine translation: half a century of research and use.
UNED summer school. Avila, July 2003. P. 24.


https://machinelearningmastery.com/calculate-bleu-score-for-text-python/
https://machinelearningmastery.com/calculate-bleu-score-for-text-python/
https://www.deepl.com/translator
https://towardsdatascience.com/foundations-of-nlp-explained-bleu-score-and-wer-metrics-1a5ba06d812b
https://towardsdatascience.com/foundations-of-nlp-explained-bleu-score-and-wer-metrics-1a5ba06d812b
https://www.lengoo.com/blog/mt-for-beginners-what-is-bleu-and-what-is-wrong-with-it/
https://www.lengoo.com/blog/mt-for-beginners-what-is-bleu-and-what-is-wrong-with-it/
https://kavita-ganesan.com/what-are-n-grams/
https://kavita-ganesan.com/what-are-n-grams/
https://translate.google.com/about/?hl=uk

84

38. Hutchins W. J. Machine Translation over fifty years. Histoire
Epistémologie Langage. Le traitement automatique des langues. Tome 23(1),
2001. pp. 7-31.

39. Jorgecardete. Beyond BLEU Score: Machine Translation’s Favorite

Metric : BeO-caiit. URL : https://medium.com/@jorgecardete/beyond-bleu-score-

unraveling-the-myths-of-machine-translations-favorite-metric-afac33f56de8 (mara
3BepHeHHs: 28.11.2023).

40. Kadlec L. Machine Translation Technology : Bakalafska prace. Ceské
republika : Brno University of Technology, 2022. P. 50.

41. Leusch G. Evaluation Measures in Machine Translation : Diplomarbeit
im Fach Informatik. Deutschland : Rheinisch-Westfélische Technische Hochschule
Aachen, 2005. P. 106.

42. Linares J. A. G. Empirical Machine Translation and its Evaluation : Tesi
Doctoral per a optar al grau de Doctor en Informatica / Universitat Politeécnica de
Catalunya. Barcelona, 2008. P. 224

43. Liu Qun, Zhang Xiaojun. Machine translation: general. The Routledge
Encyclopedia of Translation Technology. Edited by Chan Sin-wai. Oxon :
Routledge, 2015. pp. 105-119.

44. Maucec M. S., Donaj G. Machine Translation and the Evaluation of Its
Quiality. Recent Trends in Computational Intelligence. Edited by Ali Sadollah and
Tilendra Shishir Sinha. London : IntechOpen, 2020. pp. 1-20.

45. Nabeel T. A., Neama A. D., Fadl M. B.-A. Machine-Translation History
and Evolution: Survey for Arabic-English Translations. Current Journal of Applied
Science and Technology. 2017. Ne 23(4). pp. 1-19.

46. Papineni K., Roukos S., Ward T., Zhu W. Bleu: a Method for Automatic
Evaluation of Machine Translation. ACL. 2002. pp. 311-318.

47. Sadler V. Working with analogical semantics: disambiguation techniques
in DLT. Dordrecht: Foris, 1989. P. 256.

48. Skadchenko Y. Machine Translation and Machine Interpreting
Diplomova prace. Ceska republika : Univerzita Karlova, 2019. P. 95.


https://medium.com/@jorgecardete/beyond-bleu-score-unraveling-the-myths-of-machine-translations-favorite-metric-afac33f56de8
https://medium.com/@jorgecardete/beyond-bleu-score-unraveling-the-myths-of-machine-translations-favorite-metric-afac33f56de8

85

49. Snover M., Dorr B., Schwartz R., Micciulla L., Makhoul J. A Study of
Translation Edit Rate with Targeted Human Annotation. Proceedings of the 7th

Conference of the Association for Machine Translation in the Americas: Technical

Papers. 2006. pp. 223-231. URL:
https://www.cs.umd.edu/~snover/pub/amta06/ter amta.pdf (mata  3BepHeHHS:
02.12.2023).

50. Tilde MT. Interactive BLEU score evaluator : BeG-caiit. URL :
https://www.letsmt.eu/Bleu.aspx (nara 3Bepaenns: 04.12.2023).

51. What are N-Grams? : Be6-caiit. URL : https://deepai.org/machine-

learning-glossary-and-terms/n-gram (nata 3BepaenHs: 29.11.2023).

52. What is HAMT | Localazy Dictionary : Be6-caiit. URL
https://localazy.com/dictionary/hamt (nata 3Bepuenss: 25.11.2023).

53. What is MAHT | Localazy Dictionary : Be6-caiit. URL
https://localazy.com/dictionary/maht (maTta 3BEpHEHHS: 25.11.2023).



https://www.cs.umd.edu/~snover/pub/amta06/ter_amta.pdf
https://www.letsmt.eu/Bleu.aspx
https://deepai.org/machine-learning-glossary-and-terms/n-gram
https://deepai.org/machine-learning-glossary-and-terms/n-gram
https://localazy.com/dictionary/hamt
https://localazy.com/dictionary/maht

JOJATKH
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Jlonatok A

AHaJIi3 MAIIIMHHOTO NepekJaxy aHoramii crarri « EHeproegeKTuBHICTD

TEeMJIOHACOCHO acOPOLIifHOI CHCTeMHU KOHCEPBYBAHHS €HEPreTHYHOI0

00JIaTHAHHS 3 YPAXYBAHHSAM peajibHUX PO00YMX MPOLECIB B aAcOpOLiiiHOMY

portopi» merpukowo BLEU
Sentence | Human First machine Second Machine | First Second
Nr translated translated translated machine | machine
sentence sentence sentence translated | translated
(DeepL) (Google) sentence | sentence
bleu score | bleu score
(DeepL) (Google)
1 the analysis of the paper the paper 31.702331 | 31.702331
energy analyzes the analyzes the
efficiency of energy efficiency | energy efficiency
heat pump - of the heat pump | of the heat pump
adsorption - adsorption - adsorption
system of
2 conservation of | system for system for the 16.900622 | 20.098340
power preserving power | preservation of
equipment equipment , power equipment
taking into taking into , taking into
account real account the account the real
processes of actual processes
of
3 dehumidification | air drying and processes of air | 17.996531 | 29.502344
and humidification in | drying and
humidification the adsorption humidification in
of airin rotor , in the adsorption
adsorption rotor | comparison with | rotor in
in comparison the comparison
with
4 energy energy efficiency | with the energy | 20.803758 | 20.780604
efficiency of of a standard efficiency of a
standard system | system with an standard system
with electric electric heater with an electric
heater of for regenerated regeneration air
regenerative air | air .
IS
5 performed . the | the analysis heater . as a 83.857668 | 35.870004
analysis shows shows that the result of the
that the heat heat pump - analysis , it is
pump - adsorption shown that the
adsorption system is many | heat pump -
system is many | times more adsorption




87

system
6 times more energy efficient, | is many times 35.831292 | 30.591949
energy - efficient | provided not more energy
under the only theoretical | efficient under
condition of not | but also real ( the conditions of
only theoretical | non - isentropic ) | not only
but also real theoretical ,
7 (non - working but also real ( 46.629320 | 53.989957
isoenthalpy ) processes inthe | non -
working adsorption rotor . | isoenthalpic )
processes inthe | it has also been | work processes
adsorption rotor . | shown that there | in the adsorption
itis also shown | are rotor . it is also
that
8 there are optimal | optimal values of | shown that there | 32.002861 | 33.428661
values of the temperature | are optimal
regeneration air | of the values of the
temperature after | regeneration air | temperature of
the heat pump after the heat the regeneration
pump air after
9 condenser at the | condenser at the | the condenser of | 69.331543 | 57.535715
inlet to the rotor | rotor inlet, at the heat pump at
, at which the which the energy | the entrance to
energy efficiency of the | the rotor, at
efficiency of the | heat pump - which the energy
heat pump -
10 adsorption adsorption efficiency of the | 35.740464 | 44.710186
system reaches | system reaches heat pump -
maximum values | its maximum adsorption
. it is established | values . it has system reaches
that the optimal | been established | maximum values
that the . itwas
11 values of optimal values of | established that | 37.257423 | 8.579891
regeneration air | the regeneration | the optimal
temperature air temperature values of the
change ina vary within a temperature of
narrow range ( at | narrow range ( at | the regeneration
the level of air
12 60 €@ 650€ ), |thelevelof 60... | changeina 39.345494 | 29.106249
and the 650c), and the | narrow range ( at
maximum values | maximum values | the level of 60. ..
of energy of the energy 650c), and the
efficiency efficiency maximum values

coefficient

of
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13 significantly coefficient the energy 63.404663 | 52.108337
decrease for a significantly efficiency
standard system | decrease for a coefficient
with electric standard system | significantly
heater and with an electric | decrease for a
increase for heater and standard system
with
14 heat pump - increase for a an electric heater | 34.899813 | 21.314569
adsorption heat pump - and increase for
system with adsorption a heat pump -
decreasing system with a adsorption
ambient decrease in system when the
temperature . ambient air ambient air
temperature . temperature

decreases .
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Jonatok b

AHaJIi3 MAIIMHHOTO NepeKJaay aHoTamii ctaTTi «@OpMYBaHHA CKJIALY

BILIMBAIOYHUX MIKIIJIUBUX | He0e3nmeyHuX (PAKTOPIB BUPOOHNI0I CHCTEMI)

MeTpuxkow BLEU
Sentence | Human First machine Second Machine | First Second
Nr translated translated translated machine | machine
sentence sentence sentence translated | translated
(DeepL) (Google) sentence | sentence
bleu score | bleu score
(DeeplL) (Google)
1 the article the article the article 70.168794 | 73.488892
analyzes the analyzes the analyzes the
production production production
system and the | system and system and forms
composition of | forms the the composition
the composition of | of the
2 influencing harmful and influencing 33.180774 | 53.665520
harmful and dangerous harmful and
dangerous factors . the dangerous factors
factors . glass object of . enterprises
and glass research is producing glass
products are analyzed and glass
analyzed enterprises
3 as the object of | producing glass | products are 47.960474 | 44.016241
research . the and glass analyzed as an
technology of | products . the object of research
glass and glass | technology of | . the technology
products glass and glass | of production of
production is products
4 presented . itis | production is glass and glass 76.321115 | 56.591193
shown that the | presented . itis | products is
technology of | shown that the | presented . it is
glass technology of | shown that the
production glass technology of
consists of two | production obtaining
5 production consists of two | glass consists of | 46.053298 | 39.753602
cycles : the production two production
cycle of glass cycles : the cycles : the cycle
technology and | cycle of of the technology
the cycle of glassmaking of preparing
glass products | technology and
the




6 technology . cycle of glass glass mass and 44.409532 | 3.239902
glassmaking is | products the cycle of the
carried out in production technology of
three stages : technology . obtaining glass
the first stage glassmaking is | products . glass
© heating in carried out in
three
7 glass furnaces, | stages : the first | making is carried | 25.336549 | 9.672650
when there is a | stage is out in three
chemical cooking in stages : the first
interaction and | glass furnaces, | stage is cooking
clarification of | when chemical | in glass furnaces,
the viscous interaction and
8 mass , the clarification of | when chemical 0.898734 | 5.288157
second stage € | the viscous interaction and
lighting , the mass takes clarification of
removal of place ; the the viscous mass
bubbles , as second stage is | takes place , the
well as clarification ,
dissolving the | when
9 remaining bubbles are second stage is 13.065113 | 19.674980
undissolved removed and clarification ,
grains of sand | undissolved bubbles are
and the third sand grains are | removed , and
stage @ dissolved . the | undissolved
cooling glass to | third stage is grains of sand
10 temperature the cooling of | are dissolved . the | 3.673527 | 3.218583
convenient for | the glass mass | third stage is the
making to the cooling of the
products from | temperature glass mass to the
it. insuch most suitable temperature
technology it is | for
manufacturing
11 possible to products . this | most convenient | 8.295194 | 2.627962
allocate the technology has | for the
following specific manufacture of
characteristic production products . in such
production processes that | a technology , it
processes are is
which are characterized
12 characterized by the presence | possible to 10.049170 | 4.085507
by existence of | of hazardous distinguish
dangerous and | and harmful characteristic
harmful to the | factors . the production

person factors .

transportation
of raw

processes , which
are characterized
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13 transportation | materials is by the presence 21.142142 | 7.768563
of raw characterized of dangerous and
materials is by noise , harmful factors
characterized exposure to for humans . the
by the aerosols , transportation
influence of ergonomic
noise , the factors , and
14 impact on the occupational of raw materials | 1.426592 | 8.225965
respiratory tract | injuries . is characterized
of aerosols , the | burning and by the impact of
influence of melting are noise , the impact
ergonomic characterized of aerosols on
factors, by exposure to
15 occupational combustion the respiratory 3.377156 | 6.608974
injuries . products , tract , the impact
burning and exposure to of ergonomic
melting is fumes and factors , and
characterized aerosols of raw | industrial injuries
by the materials , fires | . firing
influence of or
16 combustion explosions, and melting are 3.401543 | 26.835444
products , the exposure to characterized by
influence of infrared the influence of
smoke and radiation of combustion
aerosols of raw | molten material | products , the
materials by , electrical
fires injuries ,
17 or explosions, | and noise influence of 3.408992 | 29.256127
the influence of | exposure . fumes and
infrared manual aerosols of raw
radiation of operations materials , fires
molten material | during or explosions,
, electrocution , | production, the influence
processing ,
packaging
18 noise . manual | and storage in of infrared 6.817984 | 4.246549
operations in the warehouse , | radiation of the
the process of | restoration and | molten material ,
production , reconstruction | electrotraumatism
processing , are , and the
packaging and | characterized influence of
by
19 storage in the various types noise . manual 2.839839 | 6.285596

warehouse and
restoration
work and
reconstruction
is characterized

of injuries . the
above factors
constitute the
factor field of
hazardous

operations in the
process of
production ,
processing ,
packing and
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20 by various impacts on storage , 3.125191 | 6.344849
injuries . these | humans , which | restoration work
factors make up | includes four and
the factor field | groups of reconstruction are
of dangerous factors : characterized by
human mechanical € | various types of
noise ,
21 influences , ergonomic injuries . the 4.266505 | 3.737438
which contains | factors of above factors
four groups of | production , make up the
factors : occupational factor field of
mechanical € | injuries ; dangerous
noise , temperature € | influences for
ergonomic thermal
22 factors of radiation , humans , which 6.285596 | 4.246549
production , exposure to includes four
occupational combustion groups of factors
injuries ; products , fires | : mechanical €
temperature € | and explosions | noise , ergonomic
thermal , heat strokes
radiation , and
23 exposure to burns ; factors of 8.276381 | 3.745641
combustion exposure to production ,
products , fires | aerosols on the | industrial injuries
and explosions | human ; temperature @
, heat stroke respiratory tract | thermal radiation
and burns ; the |, exposure to , the
auxiliary
24 effect of chemicals ; impact of 5.862245 | 3.716499
aerosols on the | electrical € combustion
human electrical products , fires
respiratory tract | injuries , and explosions ,
, the effect of | exposure to thermal shocks
auxiliary electromagnetic | and burns ; the
chemicals ; fields , as
25 electric @ well as the effect of aerosols | 11.704570 | 6.250382
electrical impact of the on the human
unjury , the microclimate of | respiratory tract ,
influence of industrial the effect of
electromagnetic | premises,, auxiliary
fields , as well | which is chemicals ;
as the determined
26 influence of the | by the electrical @ 8.889176 | 7.347053

microclimate of
industrial
premises ,
which is
determined by
the

combinations
of temperature ,
humidity and
air velocity ,
temperature of
the

electrotraumatism
, the influence of
electromagnetic
fields , as well as
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27 combinations surrounding the influence of 25.748661 | 3.764426
of temperature , | surfaces acting | the microclimate
humidity and on the human of industrial
air velocity body . itis premises , which
acting on the shown that the | is determined by
human body , level of
28 the temperature | exposure to the combinations | 2.637408 | 3.745641
of the hazardous and | of temperature ,
surrounding harmful factors | humidity and
surfaces . itis | can be speed of air
shown that the | established movement acting
level of expertly using | on
influence the
29 of dangerous well - known the human body, | 6.150343 | 3.218583
and harmful method of rank | and the
factors can be | correlation . the | temperature of its
expertly results obtained | surrounding
established can be used for | surfaces . itis
using the a shown that
known
30 method of rank | preliminary the level of 6.817984 | 6.803085
correlation . the | expert influence of
obtained results | assessment of | dangerous and
can be used for | the impact of harmful factors
preliminary dangerous and | can be expertly
expert harmful factors | determined
on
31 assessment of | the personnel using the well - 8.558153 | 2.568332
the impact of of a glass and known method of
hazardous and rank correlation .
harmful factors the obtained
on the results can be
personnel of used for a
the preliminary
expert assessment
32 enterprise for glassware of the impact of | 4.238556 | 39.242592
the production | manufacturing | dangerous and
of glass and enterprise . harmful factors

glass products .

on the personnel
of the enterprise
for the production
of glass and glass
products .
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Jlomarok B

AHaJi3 MAIIMHHOTO NepekJiagy aHorauii crarTi «Cy4yacHi TeXHOJI0Til

reHepyBaHHS Ta AKYMYJIALiI BOAHIO. AHAJITUHYHUN OTJISII TEOPETUYHOTIO TA

NPAKTHYHOIO A0CBiny» MeTpukow BLEU

Sentence | Human First machine Second First Second
Nr translated translated Machine machine machine
sentence sentence translated translated | translated
(DeepL) sentence sentence sentence
(Google) bleu score | bleu score
(DeeplL) (Google)
1 the article the article the article 100.000000 | 66.063286
discusses the discusses the examines the
competitiveness | competitiveness | competitiveness
of alternative of alternative of alternative
fuels and fuels and fuels and
2 technologies in | technologies in | technologies in | 100.000000 | 100.000000
the rapidly the rapidly the rapidly
growing growing growing
segment of segment of segment of
passenger passenger passenger
vehicles and vehicles and vehicles and
aviation , aviation , aviation ,
3 which globally | which globally | which globally | 59.146017 | 75.392212
CONsSuMes more | CONSUMES more | consumes more
than 70 % of than 70 % of than 70 % of
the fuel spent fuel used for the fuel used
on passenger passenger for passenger
transportation
4 transportation | and about 45 % | transportation | 46.892439 | 49.202745
and about 45 % | in the transport | and about 45 %
in total on sector as a for
transport . the whole . the transportation
emergence of emergence of as awhole . the
new new emergence of
new
5 technologies in | technologies in | technologies in | 41.882169 | 57.735027
personal personal personal
vehicles ( vehicles ( vehicles (
electric electric cars electric cars,
vehicles , hydrogen fuel hydrogen cars
hydrogen cars | cell cars, with a fuel cell
with fuel cell , | biofuels, ,




6 biofuels , natural gas , etc | biofuels, 73.317655 | 71.603505
natural gas , etc | . ) makes us natural gas , etc
. ) makes us take a fresh . ) forces a new
look at the look at the look at the
prospects for prospects for prospects for
the the the
development of | development of | development
7 this segment in | this segment . of this segment | 11.570123 | 19.087741
anew way .on | based on this . based on this
the basis of this | approach , we | approach , an
approach , an evaluated the evaluation of
assessment of | methods of hydrogen
the hydrogen production
8 methods of production . we | methods was 24.384183 | 54.910049
hydrogen compare carried out .
production was | hydrogen hydrogen
carried out . production by | production by
hydrogen steam methane steam
production by | conversion of conversion ,
steam methane ,
9 conversion of | water water 20.958712 | 40.261910
methane , water | electrolysis , electrolysis and
electrolysis and | and biochemical
biochemical biochemical production are
production production . compared .
methods
10 were compared | hydrogen is not | hydrogen is not | 1.313981 1.222797
in this article . | a source of a source of
energy , but a energy , itisa
means of means of
converting converting
other energy other sources
11 hydrogen is not | sources into of energy into | 3.476811 6.191083
a source of chemical chemical
energy, butit | energy in the energy in the
is a mean of form of stored | form of
converting pure hydrogen , | accumulative
other which can be pure hydrogen ,
which
12 energy sources | used later when | can be used 3.009804 3.037294
into chemical itis oxidized . | later during its
energy in the in fact, a oxidation . in
form of hydrogen tank | fact, a tank or
accumulative or other other storage of
pure hydrogen, | hydrogen hydrogen

storage
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13 which can be facility is in the technical | 3.468318 3.211547
used technically sense is similar
subsequently similar to a to a battery or a
during its rechargeable gas tank , and
oxigenation . in | battery or therefore it is
fact, atank or | gasoline tank
other and
14 hydrogen therefore it is necessary to 3.401543 3.377156
storage device | necessary to compare not
is technically compare not only the
similar to a only the efficiency
battery or gas efficiency but | factor , but also
tank , and also other other
parameters .
15 therefore it is parameters . hydrogen must | 3.377156 3.377156
necessary to hydrogen needs | be produced
compare not to be produced | and converted
only the and converted | to produce final
efficiency , but | to produce final | energy , both of
also other energy , which
16 parameters . and both require energy . | 2.323860 1.154873
hydrogen needs | require energy .
to be produced
and converted
to produce final
energy ,
17 and both the advantages | the advantages | 3.386499 3.386499
require energy . | of hydrogen as | of hydrogen as
a universal a universal
energy carrier | energy carrier
are determined | are determined
by by
18 the advantages | its environmental | 4.085507 4.062583
of hydrogen as | environmental | cleanliness,
a universal friendliness , flexibility and
energy carrier | flexibility and | efficiency of
are determined | efficiency of energy
by energy conversion
conversion
19 environmental | processes processes with | 3.089055 4.027248
purity , involving it . its participation
flexibility and | the . technologies
efficiency of technologies for large - scale
energy for large - scale | production of
conversion hydrogen

processes

production are
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20 with its well developed | hydrogen are 3.124720 6.754313
participation . and have an quite well
technologies of | almost developed and
large - scale unlimited raw | have an almost
hydrogen material base . | unlimited raw
production are material base .
quite
21 well mastered | the importance | the importance | 1.898401 1.898401
and have an of hydrogen of hydrogen
almost production production
unlimited raw | technologies is | technologies is
material base . | determined by | determined by
the the
22 the importance | high calorific high heat of 7.495553 7.347053
of hydrogen value of combustion of
production hydrogen and hydrogen and
technologies is | the possibility | the possibility
determined by | of reducing of reducing the
the greenhouse gas | emission
23 high calority of | emissions, of greenhouse | 4.515184 4.619215
hydrogen since the gases , since the
combustion and | combustion product of
the possibility | product is combustion is
of reducing ordinary water . | ordinary water .
greenhouse
24 gas emissions, | the article the article 3747777 3747777
since ordinary | provides a provides a
water is the comparative comparative
combustion analysis of the | analysis of
product . methods of methods of
hydrogen storing
hydrogen
25 the article storage in in liquid and 3.708659 1.763751
provides a liquid and gaseous states ,
comparative gaseous states ,
analysis of
methods of
hydrogen
storage
26 in liquid and carbon carbon 9.805567 9.805567

gaseous states ,
carbon
structures and
hydride of
metals

structures and
metal hydrides

structures and
metal hydrides
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Jomarok ]

AHaJIi3 MAIIMHHOTO MePeKJIaay aHOTALIl CTATTI «AJaNTUBHI MOeJTi

MPOrHO3yBaHHA CJICKTPUYIHOIO HAaBAHTAYKCHHSA BHpOﬁHl/I‘IHX CIOKUBAYiB»

MeTpuxor BLEU

Sentence | Human First machine | Second First Second
Nr translated translated Machine machine | machine
sentence sentence translated translated | translated
(DeepL) sentence sentence | sentence
(Google) bleu score | bleu score
(DeeplL) (Google)
1 the article the article the article 42.604406 | 24.177037
investigates investigates examines the
models and models and models and
methods of methods for methods of
electric load forecasting forecasting the
forecasting . it | electrical load | electrical
is it
2 shown that the | is shown that load . itis 49.616830 | 55.936849
following the following | shown that the
methods of methods of following
power controlling methods of
consumption | electrical power
control are consumption consumption
currently are management
3 known : currently are currently 18.393816 | 13.926007
instantaneous | known : by known :
norm ; at the instantaneous | according to
ideal rate ; rate ; by ideal | the
management rate ; control instantaneous
on the forecast | by forecast norm ;
value ; value ; according to
the ideal
4 control with control using norm ; 33.361182 | 11.183047
the use of the average management
average power | power over a by forecast
on a moving moving time value ; control
time interval ( | interval (the™ | using the
" moving moving averaged
power on a
5 window " window " moving time 79.406932 | 65.536096
method ) . itis | method ) . itis | interval ("
shown that it | shown that itis | moving
is better to preferable to window "
focus on those | focus on those | method ) . it is
methods that | methods that shown that it is
are better to




6 based on the are based on focus on those | 47.616637 | 28.917849
study of the study of methods that
forecast forecast are based on
estimates , estimates that | the study of
which are the | constitute the predictive
source initial estimates that
information information
for
7 management | for making make up the 77.601146 | 28.086919
decisions . the | control initial
main decisions . the | information for
requirements | main making
for real - time | requirements management
systems are : for real - time | decisions . the
high systems are : main
8 accuracy of sufficiently requirements 71.776592 | 11.498760
operational high accuracy | for real - time
forecasting of operational | systems are :
and simplicity | forecasting and | sufficiently
of algorithms, | simplicity of high accuracy
which algorithms , of operational
provides a
9 minimum which ensures | forecasting and | 63.155524 | 7.768563
solution time ; | minimum simplicity of
work in decision time ; | algorithms ,
conditions of | work in which ensures
uncertain and | conditions of a minimum
insufficient uncertainand | decision time ;
10 information , insufficient work in 62.628450 | 13.215956
ensuring the information , conditions of
stability of ensuring the uncertain and
management . | stability of insufficient
the analysis of | management. | information,
works devoted | an analysis of | ensuring
the management
11 to the issues of | works devoted | stability . an 80.705573 | 36.362270
forecasting the | to the issues of | analysis of the
processes of forecasting the | works devoted
power processes of to the issues of
consumption power forecasting the
management | consumption
12 systems of control systems | processes of 93.651376 | 17.608704
industrial of industrial power
enterprises is | enterprises is consumption
carried out . it | carried out. it | management
is shown that | is shown that systems of
automated automated industrial
control enterprises was
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13 systems have | control systems | carried out . it | 12.862535 | 19.338531
specific impose specific | is shown that
requirements | requirements automated
for on control systems
mathematical | mathematical have specific
forecasting forecasting requirements
methods due
to
14 little study of | methods due to | for 28.295596 | 12.011055
the nature of the poor mathematical
the forecast knowledge of | methods of
parameter , the nature of forecasting due
small amount | the predicted to a lack of
of reporting parameter , the | knowledge of
the nature
15 statistics and small amount | of the 35.084397 | 12.356221
insufficient of reporting forecasted
reliability of statistics and parameter , a
source insufficient small volume
information reliability of of reported
and most the initial statistics and
accurately insufficient
16 meets such information , reliability of 15.133219 | 14.458925
requirements, | and the the source
adaptive adaptive information ,
approach to approach to the | and the
method design | design of adaptive
. the adaptive | methods most | approach to the
accurately construction
17 approach meets such of methods 12.920606 | 3.428694
allows to solve | requirements. | most
the problem of | the adaptive accurately
adequacy of approach meets such
the method of | allows solving | requirements .
the object of the problem of | the adaptive
approach
18 forecasting adequacy of allows solving | 4.444588 | 4.277213
and from the the method to | the problem of
point of view | the forecasting | the adequacy
of simplicity object and in of the method
of realization | terms of ease of the
and time of of forecasting
19 calculations in | implementation | object , and 4.246549 | 2.908318

the first place
it is necessary
to put adaptive
methods of
forecasting

and calculation
time , adaptive
forecasting
methods and ,
first of all ,

from the point
of view of ease
of
implementation
and calculation
time,
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20 and , first of the exponential | adaptive 8.616198 | 70.550311
all , the smoothing forecasting
method of method should | methods and ,
exponential be put in the first of all , the
smoothing . first place . method of
exponential exponential exponential
smoothing , smoothing
21 considered in | smoothing, should be put | 64.754454 | 10.825978
this paper as a | considered in in the first
predictive this paperasa | place.
model , allows | forecasting exponential
to identify the | model , allows | smoothing,
inadequacy of | to identify the | considered in
this work as
22 the model to inadequacy of | a predictive 61.886048 | 27.225894
the real the model to model , allows
process and to | the real process | you to reveal
bring the and bring the the inadequacy
estimate of the | estimate of the | of the model to
determined the real
basis of
23 the process deterministic process and 29.695425 | 21.081221
closer to the basis of the bring the
real one , ie to | process closer | estimate of the
reduce the to the actual deterministic
prediction one,i.e ., to basis of the
error . reduce the process closer
however , this to the
24 requires time, | forecasterror. | real one,that | 34.791595 | 14.216646
which however , this | is, reduce the
increases with | requires time, | forecast error .
increasing which however , this
changes in the | increases with | requires time ,
coefficients of | the growth of | which
the
25 model . in this | changes in the | increases as the | 31.007120 | 10.903052
regard , there | model model
is a problem of | coefficients . in | coefficients
regulating the | this regard, the | change . in this
reaction rate of | task of connection ,
the regulating the | the task of
speed of
26 predicted reaction of the | regulating the | 58.282340 | 29.256127
model to predicted speed of the
changes inits | model to predicted
coefficients . a | changesinits | model 's
number of coefficients reaction to
methods of arises . a changes in its
automatic number of coefficients
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27 adjustment of | methods of arises . a 67.865027 | 28.917849
the smoothing | automatic number of
parameter are | adjustment of | methods of
considered and | the smoothing | automatic
analyzed : the | parameter are | adjustment of
considered and | the smoothing
parameter
28 evolutionary analyzed : are considered | 21.586404 | 48.633832
method of evolutionary and analyzed :
adaptation , adaptation the
methods using | method , evolutionary
the tracking methods using | method of
signal , a tracking adaptation,
methods of signal , methods using
29 adapting the methods of a tracking 37.951049 | 12.097786
parameter by, | parameter signal ,
optimization adaptation by | methods of
using gradient | path, parameter
smoothing . it | optimization adaptation by
is shown that | using gradient | path,
smoothing . optimization
using
30 the method of | it is shown that | gradient 30.793008 | 28.917849
adaptation the adaptation | smoothing . it
using the method using a | is shown that
tracking signal | tracking signal | the method of
issimple and | is simple and adaptation
especially using a
tracking
31 valuable for especially signal is simple | 86.570991 | 51.634746
modeling valuable for and especially
series with a modeling valuable for
short history . | series with a modeling
due to its short history . | series with a
simplicity, due to its short history .
this method simplicity ,
32 is especially this method is | because of its | 22.997519 | 12.356221
convenient especially simplicity , this
where convenient method is
predictions are | where forecasts | particularly
made using are made with | useful where
computer the help of predictions are
technology .
33 studies of this | computer tools | made using 40.896015 | 8.516593
model of . studies of this | computing

forecasting on
statistical data
obtained at
various

forecasting
model on
statistical data
obtained at

tools . research
of this
forecasting
model based on
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34 enterprises various statistical data | 60.023150 | 30.962787
have shown enterprises obtained at
that the model | have shown various
adapts to real | that the model | enterprises
data at step 4 - | adapts to real showed that the
6 of data already at | model adapts
forecasting the 4 - to real
35 and then the 6 th forecasting | data already at | 59.749709 | 32.825185
forecast error | step and then the 4 - 6 th step
does not the forecast of forecasting ,
exceed 2 %. error does not | and then the
analysis of exceed 2 %. forecast error
adaptive the analysis of | does not
forecasting
36 models based | adaptive exceed 2 %. 30.374414 | 23.462350
on the method | forecasting analysis of
of exponential | models based | adaptive
smoothing on the forecasting
showed their | exponential models based
high smoothing on the
method exponential
showed
37 efficiency and | their high smoothing 69.893076 | 46.173663
good efficiency and | method
adaptability to | good showed their
changes in the | adaptability to | high efficiency
process of changes in the | and good
electricity electricity adaptability to
changes
38 consumption . | consumption in the power 41.249149 | 9.552041
the greatest process . the consumption
difficulty in greatest process . cases
forecasting are | difficulty in of sudden
cases of abrupt | forecasting is changes in the
changes in represented by | development of
cases
39 the of abrupt the process 70.120551 | 13.380161
development | changes inthe | represent the
of the process . | development of | greatest
abrupt changes | the process . difficulty in
in the process | abrupt changes | forecasting .
can lead to a in the process | leap - like
changes in the
40 violation of can lead to a process can 42.803206 | 30.576903
the previously | violation of the | lead to a
existing previously violation of the
qualitative existing previously
relationships qualitative existing quality

of the
parameters of

correlations of
the

ratios of the
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41 the projected parameters of | parameters of | 38.206424 | 47.822158
system . if the predicted the projected
there is a jJump | system . inthe | system. in the
, it is very presence of a presence of a
important to jump , itis jump , itis
assess whether | very important | very important
the
42 deviation is to assess to assess 50.666269 | 50.666269
caused by an | whether this whether this
obstacle or deviation is deviation is
whether it is caused by an caused by an
duetoa obstacle or obstacle or
change inthe | whether it whether it
predicted occurred as a occurred as a
43 process . if the | result of a result of a 43.660022 | 43.660022
changes are change in the change in the
caused by an predicted predicted
obstacle , it process . if the | process . if the
must be changes are changes are
filtered out . if | caused by an caused by an
the
44 deviations are | interference , it | obstacle , it 20.614774 | 49.409112
caused by a is necessary to | must be filtered
changeinthe | filteritout.if |.ifthe
model , then the deviation is | deviations are
the current caused by a caused by a
process data change in change in the
are of model ,
45 the greatest the model , then the current | 41.121756 | 36.209781
value . from then the current | data about the
the point of process data is | process
view of fast of the greatest | represents the
working off of | value . from greatest value .
abrupt change | the point of from the point
the
46 model of view of quickly | of view of 7.347053 | 6.608974
exponential working outa | quickly
smoothing sudden change | working out
with high ,an the jump - like
value of the exponential change , the
smoothing smoothing exponential
parameter is model smoothing
47 rather with a high model with a 25.748661 | 18.207053
effective . value of the high value of
however , this | smoothing the smoothing
model is parameter is parameter is
highly quite effective . | quite effective .
susceptible to | however , this | however ,
interference .

to
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48 eliminate this | model is highly | this model is 28.917849 | 26.584836
circumstance , | susceptible to | highly
a modified interference . susceptible to
procedure for | to eliminate interference .
correcting the | this to eliminate
parameters of | circumstance, | this
a circumstance ,
a
49 the forecasting | modified modified 18.758831 | 18.758831
model is procedure for | procedure for
proposed . the | correcting the | correcting the
procedure is parameters of | parameters of
based on the the forecasting | the forecasting
introduction of | model is model is
a
50 logical proposed . the | proposed . the | 34.791595 | 34.791595
operator , procedure is procedure is
which is based | based on the based on the
on the analysis | introduction of | introduction of
of a logical a logical
inconsistencies | operator , operator ,
in the forecasts | which which
51 and imposes is based on the | is based onthe | 13.674407 | 13.674407
additional analysis of the | analysis of the
restrictions on | inconsistency | inconsistency
changes in the | of forecasts of forecasts
smoothing and imposes and imposes
parameter and | additional additional
the
52 values of the restrictions on | restrictionson | 10.571071 | 10.571071
original the change of | the change of
statistics . the smoothing | the smoothing
parameter and | parameter and
the values of on the values
the output of the
53 experimental statistics . output statistics | 68.037493 | 41.722614
studies of the | experimental . experimental
considered studies of the studies of the
models are considered considered
models models have
been carried
54 carried out . have been out . 39.763536 | 60.653066

carried out .
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Jlonatok E

AHaJIi3 MAIIMHHOTO NepeKJaay aHorauii crarTi « B cucremun Smart Grid

HA HAIOHAJIbHY €HePreTU4YHy Mepexy» MeTpukoo BLEU

Sentence | Human First machine | Second First Second
Nr translated translated Machine machine machine
sentence sentence translated translated | translated
(DeeplL) sentence sentence | sentence
(Google) bleu score | bleu score
(DeeplL) (Google)
1 the the the 50.165138 | 76.116060
infrastructure | infrastructure | infrastructure
of the of national of the
national grids in many | national grids
networks of | countries is of many
many very old and | countries is
countries is very old and
very old and
2 includes includes includes 18.044386 | 58.772837
classic classical classic
technologies | technologies | technologies
of production | for electricity | for the
, transmission | generation , production ,
and transmission | transmission
distribution of | and and
distribution of
3 electricity . in | distribution . | electricity . in | 50.934984 | 76.116060
addition , the | in addition, addition , the
controllability | the controllability
and manageability | and
managebility | and controllability
of these controllability | of these
systems are of these systems are
systems are
4 also also not also not 38.503229 | 75.392212
unsatisfactory | satisfactory . | satisfactory .
.on the other | smart grid on the other

hand , smart
grid
technologies
include

technologies ,
on the other
hand , include

hand , smart
grid
technologies
include




5 sophisticated | sophisticated | sophisticated | 15.909385 | 15.909385
tools to tools for tools for
monitor and | monitoring monitoring
control the and and
power system | controlling controlling
in both the energy the energy
directions system in system in
from both both
6 power plants | directions directions 64.754454 | 45.274719
to end users from power from power
orvice versa | plantstoend | plantstoend
so that USers or vice | users or vice
vulnerabilities | versa . so that | versa . so that
can be vulnerabilities | it is possible
identified in | can to
7 advance and | be identified | detect 40.016016 | 39.073802
the necessary | in advance vulnerabilities
measures and necessary | in advance
taken . in measures can | and take the
addition , the | betaken.in | necessary
smart grid addition , the | measures . in
system addition , the
8 offers smart grid smart grid 47.334069 | 30.615876
monitoring system offers | system offers
and monitoring monitoring
management | and and
of electricity | management | management
from of electricity | of electrical
production to | from energy from
the end user ,
9 as well as production to | productionto | 33.887144 | 12.953236
provides the end user, | the end user ,
smart as well as and also
accounting, | provides provides
integration of | smart smart
renewable metering , metering ,
energy into integration of | integration of
the grid .
10 morover , the | renewable renewable 37.596635 | 34.791595
efficientuse | energy into energy into
of energy the grid . the grid . in
sources with | furthermore, | addition,
minimal efficientuse | efficient use
losses and of energy of energy

minimal

sources with

sources with
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11 illegal use is | minimal minimum 44.534504 | 25.954388
also losses and wastage and
addressed in | minimal minimum
smart grid illegal use is | illegal use is
technology . | also handled | also handled
this article in smart grid | in smart grid
highlights the | technology .
12 impact of this article technology . | 56.419860 | 38.386658
smart grid highlights the | this article
technologies | impact of highlights the
on national smart grid impact of
power grids technologies | smart grid
and offers on national technologies
some useful power on
13 suggestions grids and national 6.896242 | 4.112363
for offers some power grids
transforming | applicable and offers
their classic suggestions in | some
power grid order to applicable
system intoa | transform suggestions to
smart grid their classic transform
grid their
14 system . power grid traditional 9.535414 | 8.392230
system intoa | power grid
smart grid system into a
system . smart grid

system .

108



109

Honatok K

AHaJIi3 MAIIMHHOTO NepeKJIaay aHoTamil cTaTTi « biokoMIiekcHuil aHami3

iHBapiaHTHHUX CHCTEM €JIEKTPONOCTAYAHHS HA OCHOBI Bi/IHOBJIIOBAHUX

JAepeJ1 eHeprii» meTpukor BLEU

Sentence | Human First machine Second First Second
Nr translated translated Machine machine machine
sentence sentence translated translated | translated
(DeepL) sentence sentence sentence
(Google) bleu score | bleu score
(DeeplL) (Google)
1 the article this paper the paper 18.575058 | 18.575058
considers a considers a considers the
bicomplex bicomplex bicomplex
calculation for | computation calculation for
calculating the | for the the calculation
invariant calculation of | of
2 power supply invariant power | invariant power | 56.220083 | 56.220083
systems based | supply systems | supply systems
on renewable based on based on
energy sources | renewable renewable
. modern energy sources | energy sources
energy supply | (res).modern | (res) . modern
3 systems based | power supply power supply | 40.009986 | 26.584836
on renewable systems based | systems based
energy sources | on renewable on vde are non
have non - energy sources | - linear systems
linear systems | are nonlinear in which
with complex | systems complex
4 transients and | with complex | transient 20.803758 | 13.674407
possible critical | transients and | processes take
and chaotic the possibility | place and the
regimes . the of critical and | emergence of
study of chaotic modes . | critical and
structures of the study chaotic modes
is
5 hypernumerical | of the possible . the 64.791215 | 36.362270
systems , their | structures of study of the
features , hypernumerical | structures of
methods of systems , their | hypernumerical
calculation and | features, systems , their
approximation | methods of features ,
calculation




6 of the and methods of 43.817713 | 22.741221
elementary approximation | calculation and
functions of a | of elementary | approximation
hypercomplex | functions ofa | of elementary
variable allows | hypercomplex | functions of a
to effectively variable makes
apply it
7 such systems in | possible to hypercomplex | 16.590387 | 13.950797
mathematical effectively use | variable makes
modelling of such systems in | it possible to
invariant power | the effectively use
supply systems | mathematical such systems in
based modeling of
invariant
8 on renewable power supply | mathematical 57.955815 | 12.661968
energy sources | systems based | modeling of
. In'some cases | onres.insome | invariant power
, the use of cases , the use | supply systems
hypernumerical | of based on res .
systems hypernumerical | in some
9 makes it systems makes | cases, theuse | 79.694054 | 38.758272
possible to it possible to of
replace the replace the hypernumerical
original original systems makes
problem with problem with it possible to
an equivalent an equivalent replace the
one, thatisto | one, original
10 build a i.e., tobuilda | problem with 58.739491 | 30.130405
bicomplex bicomplex an equivalent
solution model | solution model | one, thatis, to
build a
bicomplex
solution model
11 the system of the system of the system of 91.216791 | 92.004441
complex complex complex
numbers was numbers was numbers was
considered as considered as considered as
the initial the initial the initial
system . with system . by system .
12 recurrent recurrently during the 70.807355 | 80.705573
doubling of the | doubling the recurrent
system , system , doubling of the
hypernumerical | hypernumerical | system,
systems of systems of hypernumerical
different different systems of
dimensions dimensions different
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13 with different | with different | dimensions 47587331 | 83.135398
properties were | properties are with different
obtained , obtained , properties were
which made it | which makes it | obtained ,
possible to possible to which made it
assign different | assign different | possible to
14 values to the values to the assign different | 100.000000 | 85.073313
products of products of values to the
imaginary units | imaginary units | products of
. itis proved . it is proved imaginary units
that the that the . it is proved
introduction of | introduction of | that the
15 additional additional introduction of | 100.000000 | 68.752776
conditions of conditions of additional
commutativity | commutativity | conditions of
and and commutativity
associativity , | associativity, |and
which apply to | which apply to | associativity ,
real real which
16 numbers and numbers and apply to real 61.626071 | 41.211838
imaginary units | imaginary units | numbers and
, allows to , makes it imaginary units
specify the possible to , makes it
choice of a specify the possible to
hypernumerical | choice of a specify the
choice
17 system . hypernumeric | of a 63.894310 | 21.364350
system . hypernumber
system .
18 in the analysis | in the analysis | when analyzing | 61.626071 | 32.160943
of of non - non - stationary
nonstationary | stationary processes of
processes of processes of invariant
invariant invariant systems and
systems and the | systems and the
study study
19 of the of the researching the | 100.000000 | 57.667354
possibilities of | possibilities of | possibilities of
hypernumerical | hypernumerical | hypernumerical
systems , the systems , the systems , the
expediency of | expediency of | feasibility of
choosing a choosing a choosing
20 bicomplex bicomplex a bi - complex | 39.281465 | 16.590387
calculation calculation calculation
method in method in the method for
mathematical mathematical mathematical
modelling of modeling of modeling of

systems with
multiple

systems with

systems with
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21 modulation is multiple multiple 88.011174 |88.011174
substantiated . | modulation is modulation is
the method of | substantiated . | substantiated .
bicomplex the method of | the method of
representation | bicomplex bicomplex
involves representation | representation
22 direct and involves a involves a 80.705573 | 80.705573
inverse direct and direct and
bicomplex inverse inverse
transformation , | bicomplex bicomplex
which allows transformation , | transformation ,
obtaining an which allows which allows
obtaining an obtaining an
23 analytically analytically analytically 73.488892 | 100.000000
complete complete complete
solution for the | solution to the | solution for the
analysis of an | analysis of an | analysis of an
invariant power | invariant power | invariant power
supply system | supply system | supply system
24 based on based on based on res . 63.169242 | 43.242271
renewable renewable examples of the
energy sources | energy sources | use of the
. examples of . examples of bicomplex
the use of using the integral
bicomplex bicomplex transformation
integral integral for
25 transformation | transform to the analysis of | 30.266437 | 47.587331
for the analysis | analyze systems with
of systems with | systems with multiple
multiple multiple modulation are
modulation are | modulation are | considered ,
considered , and the use of
and the use the
26 considered . the | of the hypercomplex | 35.543339 | 16.146826
application of | hypercomplex | calculation
the calculus apparatus for
hypercomplex | apparatus to the
calculus transform transformation
apparatus for systems of of systems of
the differential
27 transformation | equations in differential 12.874331 | 15.133219
of systems of order to equations in
differential simplify or order to
equations is compress them | simplify or
proposed to into a single compress them
simplify or equation is into one

proposed .

equation is
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28 compress them | it is shown that | proposed . itis |51.424016 | 59.994144
into one the use of shown that the
equation . itis | hypercomplex | use of
shown that the | calculus makes | hypercomplex
use of it possible to calculation
hypercomplex | significantly allows to
29 calculus allows | reduce the significantly 29.071537 | 63.894310
to significantly | amount of reduce the
reduce the information amount of
amount of processed processed
processed without information
information reducing the without
informativeness | reducing the
30 without of the informativeness | 44.932896 | 60.653066
reducing the mathematical of the
informativeness | model . mathematical
of the model .
mathematical
model .
31 the proposed the proposed the proposed 29.377168 | 47.037096
formulation of | formulation of | formulation of
tasks in a the tasks in the | tasks in a hyper
hypercomplex | hypercomplex | - complex
view allowed to | representation | presentation
made it
32 compress the made it possible to 61.322974 | 80.705573
processing possible to compress the
information compress the processing
and obtain a processing information
compact vortex | information and obtain a
for the output | and obtain a compact vortex
compact for
33 signal . expression for | the output 16.233396 | 31.947155
the output signal .

signal .
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Honarox 1

AHaJIi3 MAIIMHHOTO NepeKJaay aHoTauii cTaTTi «OuiHka pU3UKiB pU

iHTerpauii BiZTHOBJIIOBAHMX [IZKePeJI €HePrii 10 CUCTEMH eJIEKTPONOCTAYAHHS

MeTpuxkow BLEU
Sentence | Human First machine | Second First Second
Nr translated translated Machine machine machine
sentence sentence translated translated | translated
(DeepL) sentence sentence | sentence
(Google) bleu score | bleu score
(DeepL) (Google)
1 the work is the paper is the work is 82.651682 | 100.000000
devoted to the devoted to the | devoted to the
development of | development of | development of
a methodology | a methodology | a methodology
that allows that allows that allows
2 combining combining combining 58.772837 | 58.772837
qualitative and | qualitative and | qualitative and
quantitative quantitative quantitative
assessments of | assessments of | assessments of
different risk various risk various risk
factors to factors to make | factors to make
3 make an an integrated an integrated 37.817904 | 37.817904
integrated decision when | decision when
decision when | connecting connecting
renewable renewable renewable
energy sources | energy sources | energy sources
connect to the | to the power to the power
4 electricity supply system . | supply system . | 88.011174 | 88.011174
supply system . | the integration | the integration
the integration | of quantitative | of quantitative
of quantitative | information information
information and | and and
qualitatively qualitatively
5 qualitatively presented presented 13.485112 | 75.983569
presented knowledge by | knowledge
knowledge creating through the
through the appropriate creation of
creation of algorithms can | appropriate
appropriate significantly algorithms
algorithms expand allows to




6 can the possibilities | significantly 42.401254 | 46.924701
significantly of conducting | expand the
expand the risk analysis of | possibilities of
possibilities of | renewable conducting risk
risk analysis of | energy analysis of
renewable facilities , the | objects of
energy
7 sources , resulting renewable 38.921254 | 15.307938
established energy systems | energy sources
energy systems | and justifying |, formed
and justification | measures to energy systems
of measuresto | manage them . | and
manage them . substantiating
measures for
8 the key features | the study their 3.737438 | 0.577436
of large - scale | analyzes the management .
and complex methods and
systems are the | approaches that
diversity and can be used to
take into
9 interdependence | account risks in | in the course of | 3.408992 | 6.437165
of the elements | complex the study , an
included in systems . under | analysis of
them , the large | conditions of methods and
number of high approaches that
decision - uncertainty and | can be
10 makers in complexity of | used to take 3.125191 | 3.458592
conditions of large - scale into account
high uncertainty | systems , many | risks in
and the solutions can complex
uniqueness of be obtained systems was
these objects . through the use | carried out . in
the
11 therefore , the of qualitative conditions of 3.408992 | 3.401543
study describes | assessments high
the methods based on the uncertainty and
and approaches | knowledge and | complexity of
that can be used | experience of | large - scale
to experts . systems , many
12 analyze the maintaining the | decisions can 4.065425 | 3.115729
risks of reliability , be obtained by
complex stability , and | using
systems . in efficiency of qualitative
conditions of the electric estimates based
high uncertainty | system is on the

and

knowledge
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13 complexity of becoming a and experience | 1.406370 | 1.765752
large - scale challenging of experts .
systems , many | issue for
solutions can be | distribution
obtained by networks with
using variable energy
14 qualitative resources . maintaining the | 3.218583 | 4.932352
assessments increasing the | reliability ,
based on the share of solar | stability and
knowledge and | power plants (| efficiency of
experience of spps ) in the the electrical
experts . generation of system
15 maintaining the | the power becomes a 7.347053 | 1.717744
reliability , system poses a | challenging
stability and great challenge | issue for
efficiency of the | to the effective | distribution
electrical management of | networks with
system is the variable energy
16 becoming a distribution resources . 4503734 | 4.891188
difficult issue network and a | increasing the
for distribution | serious threat | share of solar
networks with | to its normal power plants (
variable energy | functioning . spps ) in the
resources . generation of
17 further the article the power 6.837203 | 4.368584
movement in identifies the system poses a
the direction of | main factors great challenge
increasing the that lead to to the effective
share of solar problems in the | management of
power plants integration the
18 (spp) inthe of spps into the | distribution 6.182741 | 2.378850
generation of power supply | network and a
the power system . the serious threat
system is a probability of | to its normal
great challenge | occurrence of | functioning .
for effective risk factors
19 management of | and the level of | the article 6.837203 | 4.065425
the distribution | possible identifies the
network anda | consequences | main factors
serious threat to | from the that lead to the
its normal implementation | problems of ses
of each of the
20 functioning . identified risk | integration into | 3.386499 | 3.089055

factors is
assessed using
the method of
expert
assessments .

the electricity
supply system .
the probability
of occurrence
of risk
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21 the article the study found | factors and the | 7.008866 | 4.368584
identifies the that the main level of
main factors problems possible
that lead to the consequences
problems of from the
integration implementation
of each of
22 of spp . also, in integrating the identified 2.302078 | 3.745641
the probability | spps into the risk factors
of occurrence power supply | were assessed
and the level of | system using the
possible method of
consequences expert
assessments .
23 of the are the need to | according to 2.608596 | 5.412989
implementation | increase the results of
of each of the maneuvering the study , it
identified risk capacity , was found that
factors were the main
assessed by problems in
using
24 the method of deterioration in | the integration | 7.809850 | 3.125191
expert the quality of of ses into the
assessments . electricity power supply
system are the
need to
increase the
25 according to the | the need to maneuvering 2.815791 | 8.225965
results of the modernize power , the
study , the main | lines, deterioration of
problems in the quality of
integrating spp electric energy
, the need to
26 into the power | increased debt | modernize 4410364 | 3.377156
supply system under the green | lines , the
are increasing tariff , growth of
shunting power arrears under
, deteriorating the " green ™
tariff
27 electricity higher the occurrence | 0.045594 | 1.183619
quality , the harmonics of higher
need to harmonics
modernize lines
, Increasing
debt on the ™

green "
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28 tariff , higher and and 32.587980 | 12.411265
harmonics and | unregulated unregulated
reactive power | reactive power | flow of

flow .

flow .

reactive power
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Honatok K

AHaJIi3 MAIIMHHOTO MEepPeKJIaAy aHOTAalil CTATTI «AHAJI3 MiAX0aiB 10

BHU3HA4YEHHS KIIBLKOCTI TEIUIOBOI €Heprii Ha MOTPedOu rapsaoro

BOJOINOCTAaYaHH IiJx yac eHeproceprudikanii Oyaisesb» merpukorw BLEU

Sentence | Human translated First machine | Second First Second
Nr sentence translated Machine machine | machine
sentence translated translated | translated
(DeepL) sentence sentence | sentence
(Google) bleu score | bleu score
(DeepL) (Google)
1 in ukraine , at the ukraine has in ukraine , at | 3.026618 | 47.960474
legislative level , as | introduced the legislative
part of the mandatory level ,
implementation of eu | energy mandatory
certification energy
for certain certification
types of has been
2 directives, new buildings | introduced for | 2.839839 | 28.917849
mandatory energy and buildings | certain types of
certification has been | undergoing new buildings
introduced for renovation . in | and buildings
certain types of addition , in being
order to reconstructed .
receive in
3 new and funding for addition , in 3.764426 | 45.033035
reconstructed thermal order to
buildings . in modernization | receive
addition , in order to | of buildings financing for
receive financing from various the thermal
from investment modernization
funds, itis of buildings
4 various investment necessary to from various 2.839839 | 11.359355
funds and the perform an investment
possibility of energy audit funds, it is
participating in state | and justify necessary to
or local energy saving | perform an
measures , as energy audit
well and
5 thermomodernization | as assess the justify energy - | 3.377156 | 3.218583
programs , it is energy saving
necessary to perform | efficiency class | measures , to
their energy audit . ukraine has a | assess the
and set of energy

regulations ,

efficiency class
. in ukraine ,
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6 justify energy - methodological | there is a 3.729858 | 3.149696
saving measures , documents , complex of
assess the energy building codes | regulatory acts
efficiency class . in | and standards |,
ukraine , in the field of | methodological
energy documents ,
building codes
7 there is a complex of | certification, | and standards | 3.715939 | 3.458592
regulatory acts , which is in the field of
methodical constantly energy
documents , updated . the certification ,
construction norms national which is
methodology | constantly
for updated . the
8 and standards in the | calculating the | national 3.684372 | 3.349504
field of energy energy methodology
certification , which | efficiency of for calculating
is constantly updated | buildings and | the energy
. the bylaws have efficiency
been changed | indicators of
buildings
9 national several times, |andby-laws |3.125191 | 1.143478
methodology for in particular in | were changed
calculating energy terms of taking | several times,
efficiency indicators | into account in particular in
has been passed the energy the part of
demand for taking into
10 and the by - laws hot water account the 3.042812 | 3.042812
have changed several | supply , which | energy demand
times , in particular, | inturn affects | for hot water
in the part of the energy supply , which
accounting efficiency class | in turn affected
. the article the energy
11 for energy assesses the efficiency class | 3.393027 | 2.860345
consumption for hot | impact of . the article
water supply , which | different evaluates the
in turn affected the approachesto | influence of
energy calculating and | different
accounting for | approaches to
the
12 efficiency class . the | additional calculationand | 3.377156 | 3.124720
article evaluates the | revenues from | consideration
influence of different | hot water of additional
approaches to the pipelines using | revenues from
the example of | hot water
a multi - storey | pipelines on
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13 calculation and building . as the example of | 3.983253 | 3.125191
accounting of part of the a multi - story
additional revenues | research , building . as
from hot water part of the
pipelines on the research ,
14 example of a a detailed a detailed 1.582193 | 0.255987
residential multi - energy survey | energy
story building in was carried out
kyiv . as part of the using
research , a
15 detailed energy instrumental survey was 24.659696 | 81.873075
survey was carried and analytical | carried out
out using methods, using
instrumental and instrumental
analytical methods , and analytical
methods ,
16 the geometric , a a calculation 3.515209 | 3.673527
thermal and energy | computational | model was
characteristics of the | model was formed and a
building were formed , and a | series of
specified , calculations
was performed
17 and a set of measures | series of the impacton | 1.823109 | 2.415965
to increase the level | calculations the specific
of energy efficiency | were energy demand
was proposed . as performed . :
18 part of the research, | the impacton | total energy 3.433105 | 3.102161
a detailed energy the specific consumption
survey was carried energy demand | and energy
out using : efficiency class
instrumental of
19 and analytical total energy the existing 1.683603 | 2.156694
methods , a consumption, | building of
calculation model changes
was formed and a
series of
20 calculations was and energy in the 3.056960 | 2.564756
performed . the efficiency class | regulatory
impact on the of an existing | framework ,
specific energy building of
demand , total
21 energy consumption | changes in the | features of 3.550932 | 1.891500
and energy regulatory taking
efficiency class of framework ,
the existing building
of changes
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22 in the regulatory peculiarities of | into account 5.594423 | 16.731227
framework , the accounting for | utilized heat
features of taking utilized heat losses ,
into account utilized
heat
23 losses , the number losses , and the | and the number | 70.710678 | 74.208848
of consumers is number of of consumers
shown . consumers is is shown .
shown .
Jonatok JI

AHaJIi3 MAIIIMHHOTO Nepekaay aHoramii crarrti « Kpurepii oniHioBaHHSA

BCTAHOBJICHOI TPAHCPOPMATOPHOI MOTYKHOCTI HA PO3NOALIBYMX MIACTAHIIAX

CJIEKTPUYHHUX Meperd» MeTpukorw BLEU

Sentence | Human First Second First Second
Nr translated machine Machine machine machine
sentence translated translated translated | translated
sentence sentence sentence | sentence
(DeeplL) (Google) bleu score | bleu score
(DeepL) (Google)
1 this work is | this paper is | the work is 60.767958 | 89.315398
devoted to devoted to devoted to
approaches to | approaches | approaches to
determining | to determining
and determining | and
substantiating | and substantiating
the justifying the
the
2 optimal optimal optimal 27.091989 | 53.107253
power value | value of power value
of transformer | of
transformers | power at transformers
that installed | distribution | at
at substations . | distribution
distribution when substations .
substations . | selectinga | when
selecting a
3 during the transformer | transformer 23.708988 | 23.708988
selection of for the for the
the electrical electrical
transformer load load schedule
under schedule of | of consumers
working the | consumers | of a
electrical of a distribution
load schedule | distribution




of consumers | substation substation in | 66.689549 | 37.709298
of in the power | the electrical
distribution grid , itis network , it is
substation in | necessary to | necessary to
the power ensure the ensure full
grid , it is full use of each
necessary to | utilization unit of
ensure of each
in full using | unit of installed 32.124869 | 16.062435
of every unit | installed transformer
of installed transformer | capacity . on
transformer | capacity . the examples
capacity . for | using the of three
example , examples of | transformers
there are three belonging to
transformers
three belonging to | the voltage 41.189863 | 38.899515
transformers | the voltage | classes of 10
that belongs | classes 10 kv, 35 kv
tothe 10 kv, | kv, 35 kv and 110 kv,
35 kv and and 110 kv, | the
110 kv the paper calculation of
voltage levels | shows the the optimal
Jtis
shown the calculation | value of the | 40.525877 | 25.748661
calculation of | of the transformer
the optimal optimal power is
value of the | value of shown , the
transformer | transformer | selection of
power and capacity , this power is
the and the performed ,
selection of
this
selection of | capacity based on the | 14.957108 | 19.402571
this power is | based on the | available
performed , available nomenclature
based on the | range of of
nomenclature | transformers | transformers
of of this of this
transformers . | voltage voltage class
it class . a .a
was carried technical technical and | 43.361891 | 43.361891
outa and economic
technical and | economic comparison
economic comparison | of possible
comparison of possible | options in the
of possible options in number and
combinations | the number | power

In

and capacity
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10 number and of of 17.491651 | 53.877222
capacity of transformers | transformers
transformers | to achieve to set the
to set the the optimal | optimal
optimal capacity is power was
power level . | made. carried out .
11 active energy | the installed | losses of 7.431878 | 49.479955
losses , profit | transformer | active energy
from the capacity is | , profit from
transporting | estimated the transfer
of active based on the | of active
energy and active energy and
the energy the
12 total losses , the | function of 6.754313 | 28.917849
discounted profit from | total
Ccosts active discounted
function are | energy costs serve as
the transmission | an estimate
estimation of |, and the of the
the installed | total installed
transformer discounted | transformer
cost
13 capacity . the | function . capacity . the | 38.677063 | 48.861032
transformers | the transformers
chosen for transformers | selected for
installation at | selected for | installation at
the substation | installation | the substation
of the power | at the are checked
substation
are tested
for
14 grid are their ability | for the ability | 29.759282 | 61.021692
estimated for | to operate at | to work at the
the ability to | the highest | highest
work at the ambient ambient
highest temperature | temperature
ambient level of + level of + 40
temperature | 40 € c, ©©, based
level based on on
15 of + 40 @€, | the the 18.227302 | 37.201359
based on the | temperature | temperature
temperature | of the most | of the hottest
of the hot - heated point | point on the
spot point on | on the surface of the
the surface of | winding winding
the insulation insulation .

surface .
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16 insulation of | the paper the work 6.178111 | 4.456883
the windings | concludes concludes by
with a comparing
comparison | the results of
of the two
results of approaches to
two
approaches
to
17 this work assessing estimating 3.673527 | 3.386499
ends by the the operating
conclusion in | operating time and
comparison | time and residual
of the results | remaining insulation
of two life of resource €
insulation - | when the
when the most
most
18 approaches to | heated point | heated point | 3.764426 | 6.330984
estimating is is considered
the lifetime considered | stationary
and residual | stationary and when it
operation life | and when it | moves when
€© when the | moves with | the electric
hot - changes in | load
the
19 spot pointis | electrical changes . 1.154873 | 0.247875
in stationary | load .
and when it
moves during
electric load

changes .
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Jlonatoxk M

AHaJii3 MAIIMHHOIO NMepeKJIaay aHoTamii ctaTTi « BuzHayeHHs1 BTpat

eJIEKTPUYHOI eHepPrii HA OCHOBI MPOTHO3iB BY3J10BOI0 €JIEKTPUYHOIO

HABAHTAaKeHHA» MeTpukow BLEU

Sentence | Human First machine | Second First Second
Nr translated translated Machine machine machine
sentence sentence translated translated | translated
(DeeplL) sentence sentence sentence
(Google) bleu score | bleu score
(DeeplL) (Google)
1 this study the study the study 72.925717 | 72.925717
proposed the proposes the proposes the
use of use of use of
forecasting forecasting forecasting
methods based | methods based | methods based
on artificial on artificial on artificial
neural neural neural
2 networks for networks to networks for 34.484443 | 73.488892
calculating and | calculate and calculating and
forecasting predict forecasting
energy losses . | electricity electrical
the calculation | losses . the energy losses .
of energy calculation of | the calculation
electricity of
3 losses was losses was electrical 82.423675 | 80.705573
performed on | performed on | energy losses
the cigre test the cigre test was performed
network . network . on the cigre
several several test network .
approaches approaches several
were have been
4 developed to developed to approaches 18.796002 | 48.492271
determine determine were
energy losses : | electricity developed to
prediction of losses : determine
electrical forecasting electrical
energy losses electricity energy losses :
using losses using prediction of
5 artificial neural | artificial neural | electrical 37.068664 | 65.299421
networks , and | networks , and | energy losses
calculation of | calculating using artificial
losses using losses usinga | neural
nodal load nodal load networks , and
prediction forecast based | calculation of
losses




6 based on on artificial using nodal 82.423675 | 61.322974
artificial neural | neural load prediction
networks , networks , based on
which were which were artificial neural
compared with | compared with | networks ,
the classical the classical which were
method of
7 method of calculating compared with | 16.449450 | 56.419860
calculating losses by the the classical
losses based on | coefficients of | method of
summer and summer and calculating
winter peak winter losses based on
load maximum load | summer and
coefficients .
8 dependingon | depending on | winter peak 62.628450 | 51.566269
forecasting the forecasting | load
problems , tasks , when coefficients .
when using using artificial | depending on
artificial neural | neural forecasting
networks , the | networks , the | problems,
when using
9 amount of amount of artificial neural | 42.268392 | 53.316754
electrical electricity networks , the
energy losses losses in amount of
in distribution | distribution electrical
networks networks energy losses
decreased by decreased in distribution
three three times
10 times compared to networks 78.607530 | 67.677811
compared to compared to decreased by
the calculation | the calculation | three times

of losses using
coefficients .

of losses using
coefficients .

compared to
the calculation
of losses using
coefficients .
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Jonatox H
AHaJIi3 MAIIMHHOTO MepeKJIaay aHoTamii ctarTi «OuiHKa eHeprocnoKMBaHHS
OypoBOIo0 iHCTPYMEHTY NPHU OypPiHHI CBEPAJIOBHH HA 3aKAPCTOBAHUX

nopoaHux 0J10kax» MeTpukorw BLEU

Sentence | Human First Second First Second
Nr translated machine Machine machine machine
sentence translated translated translated | translated
sentence sentence sentence sentence
(DeepL) (Google) bleu score | bleu score
(DeeplL) (Google)
1 the article is | the article is | the article is | 100.000000 | 100.000000
devoted to devoted to devoted to
the analysis | the analysis | the analysis
of energy of energy of energy
consumption | consumption | consumption
in the process | in the in the process
process
2 of drilling of drilling of drilling 78.254229 | 100.000000
wells in karst | wells in wells in karst
rock blocks . | karstic rock | rock blocks .
the paper blocks . the | the paper
presents the | paper presents the
results of presents the | results of
results of
3 experimental | experimental | experimental | 100.000000 | 100.000000
and and and
analytical analytical analytical
studies of the | studies of studies of the
drilling the drilling drilling
process and process and | process and
energy energy energy
consumption | consumption | consumption
4 for the for the for the 76.116060 | 100.000000
destruction of | destruction | destruction of
rock massifs | of rock rock massifs
with a masses with | with a
complex a complex complex
structure structure structure
characterized | characterized | characterized
by the by the by the




5 presence of presence of | presence of 61.000345 | 100.000000
karst cavities | karst cavities | karst cavities
. the . the . the
operation of | operation of | operation of
the drilling the drilling | the drilling
machine rig in the machine
during the process of during the
drilling drilling drilling
6 of the karst a karstic of the karst 28.484949 | 87.818798
rock block rock block rock block
was was was
monitored . monitored . | monitored .
in the article , | the paper in the article ,
the use of the | proposesto | the use of the
criterion of use the energy
criterion of | intensity
7 energy energy criterion of 70.480509 | 85.552619
intensity of intensity of | the well
the well the well drilling
drilling drilling process is
process is process to proposed to
proposed to | assess the assess the
assess the level of level of
level of energy energy
8 energy consumption | consumption | 59.773574 | 93.550699
consumption | by adrilling | by the
by the rig . on the drilling rig .
drilling rig. | basis of the | on the basis
on the basis | conducted of the
of the studies , the | conducted
conducted research , the
research , the
9 dependence | dependence | dependence | 15.727801 | 100.000000
of the rotary | of the drill of the rotary
power of the | rig rotator power of the
drilling power on the | drilling
machine on well drilling | machine on
the performance | the
productivity | was productivity
of of
10 drilling wells | established | drilling wells | 59.146017 | 100.000000
was and the was
established, | dependence | established
and the of the and the
dependence | specific dependence
of the energy of the
specific intensity of | specific
energy rock drilling | energy
intensity on intensity
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11 of rock the drilling of rock 19.505632 | 49.616830
drilling on performance | drilling on
the drilling was the
productivity | determined . | productivity
was of drilling
determined . was
determined .
12 the results of | the results of | the results of | 60.341490 | 100.000000
the the the
conducted analytical conducted
analytical and analytical
and experimental | and
experimental | studies on experimental
studies on the | determining | studies on the
the
13 determination | geological determination | 70.160359 | 100.000000
of the structures of | of the
geological well geological
structures of | columns by | structures of
well columns | the energy well columns
by the energy | intensity of | by the energy
intensity the drilling intensity
process
14 of their allow us to of their 7.141816 42.311785
drilling develop the | drilling
process allow | design of process make
the downhole it possible to
development | charges for | develop the
of designs of | the efficient | designs of
well charges | and safe well charges
for for
15 effective and | destruction | the effective | 32.587980 | 88.011174
safe of complex | and safe

destruction of
complex rock
massifs .

rock masses

destruction of
complex rock
massifs .

130



CIIMCOK YMOBHHUX CKOPOYEHb

BM — BuxigHa MoBa (MOBa OpUTIHAITY)

MII — mamHHUN IEpEKIIaT

HMII — HelipOHHUI MAIlIMHHUHT TTEPEKIIAL]

[IK — nmepcoHabHAI KOMIT FOTED

CMII — cTaTUCTUYHMI MAIIMHHUN TIEpeKIIa

[IM — uiiboBa MOBa (MOBa MEPEKIIATY)

T — wTy4HHid 1HTEIEKT

BLEU — Bilingual Evaluation Understudy

CAT — aBToMaTH30BaHUl TIEPEKIIA]

HAMT — aBroMaTU30BaHMI MAITUHHUN TTEPEKIaa

MAHT — aBToMaTH30BaHUM JIFOICHKUM ITepeKIaa

TER — Translation Edit

131

Honarok I1

Rate



132

SUMMARY

Machine translation is a relatively new invention of mankind, but it already
occupies a large niche of instant translations that has emerged with the society’s
globalization and the significant acceleration of the speed of life.

Machine translation systems have many applications and exist as standalone
applications as well as extensions in browsers, websites, and translator
workstations, offering fast and inexpensive translation of content that can be used
for general reference or as a draft for further editing, thus reducing the time spent
on the manual translation process.

The study describes the temporal peculiarities of machine translation
development from the first ideas at the end of the twentieth century to the present
day. Thus, during the first decade (1950s-1960s) of MT systems emergence and
development, the following three approaches were applied to them: the “direct
translation” model, in which systems assigned one word of the source language to
a single equivalent in the target language; the “interlingua” model, in which
translation took place in two stages: from the source language to the interlingua
and from the interlingua to the target language; the “transfer” model, in which
translation consisted of three stages: analysis of abstract representations of source
language texts, transfer of their content to equivalent abstract representations of
target language texts, and the finished translation synthesis. The interlingua model
continued to gain popularity in the second half of the 1980s. Since 1989, statistical
machine translation (SMT) has been a prominent theme in many studies. In the
early 1990s, researchers agreed that in order to achieve high-quality translation,
future models should be “hybrids” that combine several methods at once: rule-
based, statistical, and example-based. In 2015, the last transition to a new method
of the machine translation emerged — neural machine translation (NMT), based on

Al, which has since become the standard for all major MT systems.
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Based on the works of both Ukrainian and foreign researchers, we have
defined the term “machine translation” as a sub-branch of computer linguistics or
natural language processing that studies the full automation of text or speech
translation from one natural language into another through the use of computer
software. The meaning of the concepts that arose on the basis of the previous one
is also revealed, namely: “human-aided machine translation”, “machine-aided
human translation”, “computer-aided translation”. Thus, automated machine
translation is a machine translation with subsequent post-editing and/or pre-editing;
automated human translation is one of the most common approaches nowadays,
which ensures high translation accuracy with the help of computer software with
such functions as machine translation suggestions, managed glossary, translation
memory; automated translation is a translation that remains the responsibility of a
person, but includes the use of software that can facilitate certain aspects of it, such
as pre-editing, intermediate or post-editing.

Technical texts are a separate literary style, which is defined by the
following characteristic features: cognitivity, informational saturation of the text;
terminological vocabulary; neutral vocabulary; complete absence of emotivism;
absence of monologue and dialogic speech; absence of interrogative and
exclamatory modality; predominance of narrative impersonal or indefinite personal
sentences. In English-language texts, the subject is often a gerund or infinitive.
Passive Voice prevails in English-language texts; logical presentation of
information ensures coherence and intermotivation. General nominative is
achieved by using a large number of nouns, noun and numeral phrases.

The peculiarities of the scientific style determine the requirements for
scientific and technical translations: accuracy (translation of the original content,
where words acquire meanings in the context); clarity, precision (the translation
style corresponds to the scientific and technical style of the target language, devoid
of ambiguity); brevity (ensures transparency, comprehensibility); literary literacy

(meets the norms of the target language).
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The technologies on which machine translation relies today do not have
sufficient capabilities to provide results identical to professional human
translations, so they cannot meet the above requirements for scientific and
technical translation. The closest to the desired results are translations based on
language pairs with English, as they have been the subject of the most research.
The most popular MT systems today are Google Translate which supports 134
languages and DeepL which supports 29 languages.

As soon as machine translation systems appeared on the market, the question
of the quality of their output arose. Since experts were unable to meet this massive
demand, they developed automatic machine translation evaluation metrics,
including BLEU and TER, which were used in this study.

Scientific and technical texts are among the best for checking translation
quality, especially with the help of automated verification metrics, due to their
simple sentence structure, low metaphoricity, and large volume of terminology
units. The main problem for equivalent translation can be the units of
terminological vocabulary, which makes it possible to determine the quality of a
translation produced by a particular machine translation system with high
accuracy.

The study analyzed and evaluated the machine translation of 102 sentences
in 11 scientific texts of the electric power industry.

The study found that the results of the Google Translate translation quality
assessment using the BLUE score ranged from 13.87 to 90.50, and the overall
average score for all texts was 38.33, which is a medium-high result. The study
found that the results of the BLUE translation quality assessment for DeepL range
from 5.02 to 58.89, and the overall average score for all texts is 35.63, which is an
average result, closer to a high one. The fact that the BLUE score for Google
Translate is higher than the BLUE score for DeepL. means that Google Translate’s
machine translations are closer to the reference human translations and, therefore,

of higher quality.
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The results of the Google Translate translation quality assessment based on
the automated TER metric range from 68.59 to 4.86, and the overall average score
of all texts is 45.15, which is a medium-high result. The study found that the
results of the translation quality assessment of DeepL according to the automated
evaluation metric TER range from 63.97 to 18.38, and the overall average score of
all texts is 47.86, which is an average, closer to a high one, result. The fact that the
TER score for Google Translate is lower than the TER score for DeepL means that
translations produced by Google Translate’s machine translation system require
less post-editing.

It can be concluded that at this stage of their development, MT systems
provide satisfactory results at the level of the Ukrainian-English language pair and
can be successfully used to familiarize oneself with the text contents. However,
they are not yet able to reach the level of professional human translation, so it is
not recommended to use them independently, but only as a draft that should be
post-edited by a specialist to achieve a high-quality, namely equivalent and
accurate translation.

MACHINE TRANSLATION, QUALITY, STATISTICAL MACHINE
TRANSLATION, NEURAL MACHINE TRANSLATION, CAT, HAMT, MAHT,
BLEU, TER, GOOGLE TRANSLATE, DEEPL.



