MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OOIKETHOE 00pa30BaTENbHOE YUPEKACHUE BBICIIEr0 00pa30BaHMs
«TOonpATTUHCKUY TOCYIApPCTBEHHBIA YHUBEPCUTET

['ymaHuTapHO-1IE1arOrM4e€CKUii UHCTUTYT

(HaI/IMeHOBaHHe HWHCTUTYTa HOHHOCTBIO)

Kadenpa «Teopus u npakTrka nepeBoaa»

(HaMEHOBaHUE)

45.04.01 dwutonorus

(KO M HAMEHOBAHKE HAIPABJIECHHUs IOATOTOBKH)

KpeaTuBHBIE TEXHOIOTHH B CO3JAHUU U NIEPEBOJIC TEKCTA (AHTITUICKUN SI3BIK)

(HanpaBiIeHHOCTD (IPOMHIIB))

BBIITYCKHAA KBAJIMOUKALIMOHHASA PABOTA
(MATHCTEPCKAS JUCCEPTALIUS)

Ha TEMY SIcHOCTD HAaYYHO-TCXHHUYCCKOI'0 TCKCTAa IMPH BBIINOJIHCHUN pe(bepaTHBHoro MepeBoJia

10 aHTI/I6J'IOKI/IpOBOLIHBIM CHUCTCMaM

OO6yuaromuiics A.A. aitnynoua

(Manumans ©amumis) (JITYHAs! TOIIHCE)
Hayunbrii KaHIuIaT PUIOJOTHYECKUX HayK, To1eHT, 0.B. Benepuukosa
PYKOBOAUTEND (yueHas creneHb (MpU HANMYUK), y4eHOE 3BaHue (Mpu Hanuuun), auimansr Gamums)

TonesatTu 2025



OrJasjieHue

|23 11501 (35 1% (=T 3
['maBa 1 PedepaTuBHBIN IEPEBOJI: JOCTHIKCHHUE SICHOCTH Ha TIPEIIIEPEBOAICCKOM

ATANE, TPUHIIATIBT T CTPATETHIH «..euvveeasteeasteresureesssessssessnsessssessssssesssessssesssesssssessseessssesnns 8
1.1 SICHOCTb B HAYYHO-TEXHHUCCKHIX TEKCTAX ..uvveevreessrresssressesassessssnnessneessseesssesssessses 8

1.2 PedepaT HaydyHO-TEXHUUYECKOTO TEKCTA U MOCIEAYIOMUNA pedepaTUBHBIN MepeBo/T

...................................................................................................................................... 24
['maBa 2 AHanu3 1 pedepaTuBHbBIN NEPEBO HAYUHO-TEXHUUECKUX TEKCTOB 110
AHTUOJIOKUPOBOUYHBIM CUCTEMAM ABTOMOOHMIIS ...eevvveerereesriesnreessneesnreesneesnneeennneesnneenes 43
2.1 Ananu3 Hay4HBIX CTaTe| MO AHTUOJIOKUPOBOYHBIM CUCTEMAM aBTOMOOMIISL ........ 43
2.2 Ilpornecc moAroToBku pedepara u BHINOIHEHUS pePepaTUBHOTO IEPEBOIA
HAyYHBIX CTATEW [0 AHTUOJOKUPOBOUHBIM CUCTEMAM ABTOMOOMIIS ..vvvveervreesnreeaneenss 57
K F )0 1 {0 ()2 1 (O T U PR PP PR PRPRPRP 73
CnMCOK MCIIOIB3yEMOU JINTEPATYPBI U HCTIOJIB3YEMBIX HCTOUHHKOB. .....cvveeerveeenreesss 76
[Tpunoxenue A AHIIIOA3BIYHBIN pedepaT Mo aHTUOIOKUPOBOYHBIM CUCTEMAM
ABTOMOOMIIS 1.ttt sttt b b eh et e e b e b e b e e e bn e e st e e e be e sne e e 88
[Tpunoxenue b PedeparuBHbliii nepeBos Mo aHTUOJIOKMPOBOYHBIM CUCTEMAM
ABTOMOOMIIS +...eevee ettt ettt b bbb bbbt e e bt e bt e b e e e e e n e e ne s 103



Beenenue

AKTYaJIbHOCTh MCCJIeI0BAHUSL O0YCIIOBJIEHA HEOOXOAMMOCTHIO MOBBILICHUS
SCHOCTH HAyYHO-TEXHUYECKUX TEKCTOB, MPEIHA3HAYEHHBIX KaK JJi CIEIUaIUCTOB,
Tak W JJIs ayAuTOpUH, He sBistollelca mnpodeccuoHaramMu B AaHHOUW cdepe. B
YCIIOBUSIX CTPEMHUTEIBLHOTO Pa3BUTHUSI TEXHOJOTUH W yBEIUYEHHUS 00beMa HaydHOU
uHopMaIMu  BO3pacTaeT  MOTpeOHOCTP B pedepaTHBHBIX  TEPEBOJAX,
00eCIeynBaOIINX TOYHYIO U MOHSATHYIO MepeAady TeXHUYECKUX cBeleHui. B cBoro
ouepe/lb, HEJOCTATOYHAsl SICHOCTb MOXKET MPUBECTH K HCKAKEHUIO CMBICIA, YTO
SABJISIETCA ~ HEJAOMYCTHUMBIM TPU  HANUCAHUM  HAYYHO-TEXHUYECKUX  TEKCTOB.
AKTyaJIbHOCTh TEMBI TaKK€ MOIKPEIUIACTCS MNPAKTUYECKOW 3ajadyeil, a MMEHHO
BBITIOJTHEHHUEM pedepaTUBHOTO MEPEBOIA HAYUHBIX CTaTel MO aHTUOJIOKUPOBOYHBIM
CHUCTEMaM aBTOMOOWJIS 1O 3aKa3y CTPOSIIErocs 3aBojia aHTUOJIOKUPOBOYHBIX CHCTEM
B Camapckoii o61acTu.

Hay4ynasi 3Ha4uuMocTh PabOTHl 3aKJIIOYAeTCs B OOOCHOBAHUM SI3BIKOBBIX U
CTPYKTYPHBIX (DaKTOPOB, BJIMSIONIMX Ha CTEMEHb SCHOCTH HAYyYHO-TEXHHUYECKOTO
TEKCTa.

OO0beKT HCCIe0BAHUS — KATErOpusl SICHOCTH MpU pedepaTUBHOM IEPEBOJIE
Hay4YHO-TEXHHUYECKHUX TEKCTOB.

IIpeamer wucciaegoBaHUA — HAYYHO-TEXHUUYECKHE TEKCThl HA aHTJIMMCKOM
SI3bIKE, TIOCBAIICHHBIC aHTHOJOKUPOBOYHBIM CHCTEMaM aBTOMOOWIA. OOmmii o0beM
BBIOpaHHBIX cTarel cocTaBuia 373156 ney. 3H.

Heans uncciaenoBanusi — pa3paboTKa MEpeUHs PEKOMEHAAIMI MO CO3AAHHIO
Hay4YHO-TEXHHUYECKUX TEKCTOB B ACIEKTE KATETOPHUH SICHOCTU, a TAK)KE BBIIIOJIHECHUE
pedepaTuBHOrO MEpeBoja HAYYHO-TEXHUYECKUX TEKCTOB MO AaHTHUOJIOKHUPOBOUHBIM
CHCTeMaM aBTOMOOWIISI C aHTJIMHCKOTO Ha PYCCKHI SI3BIK.

I'unmore3a mcciegoBaHusi COCTOMT B TOM, YTO BHEAPEHHE pa3pabOTaHHBIX

pekoMeHaanui 1o pedeparuBHOMY TEPEBOAY HAYYHO-TEXHMUYECKHUX TEKCTOB
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IIO3BOJIAT CO3/1aBaThb IOHSTHBIE, JIOTMYHBIE M YETKHE TEKCThl TEXHUYECKOU
HaIIPaBJICHHOCTH.
JUis TOCTHXKEHUsS] TOCTaBJICHHOW LEIM HEOOXOAMMO pELIUTh CIEIyIOIINe
3a1a4M:
— H3YYMUTb XapaKTepHbIE 0COOEHHOCTU HAYYHO-TEXHUYECKOTO CTUJIS;
— HCCIIE0BAaTh PEKOMEHJALMU IO YJIYyYUICHUI0 YUTAEMOCTH W IOHUMaHUSA
TEKCTOB;

— MPOaHAJIU3UPOBATH XapaKTePHbIE 0COOCHHOCTH pedepaTUBHBIX MIEPEBOJIOB;

— BBIIOJIHUTh pEQPEpaTUBHBIN NEPEeBOA HAYUYHBIX CTAaTe€W, MOCBSIICHHBIX
aHTUOJOKMPOBOUYHBIM CHCTEMaM aBTOMOOWIISA, C AHTJIMIICKOTO Ha PYCCKH
A3BIK;

— pa3paboTaTh NEpPEYEHb PEKOMEHJAUMK IO CO3JAaHUIO0 IMOHSATHBIX HAY4YHO-
TEXHUYECKUX TEKCTOB.

TeopeTnko-MeTo10/I0TrHYECKY IO OCHOBY HCCIIETOBAaHMS COCTaBWIH
(yHIaMEHTaJIbHbIE TPY/Ibl, IOCBAIIEHHBIE TEOPUH MEPEBOIA U MOHUMAHUIO HAYYHBIX
TeKCToB. B wyacTHocTH,  wucnoib3oBaiuch  pabotel  A.B. ®emopoBa u
B.H. KomuccapoBa. OpgHuM U3 KIIIOUEBBIX KOHLENTOB MCCIENOBAaHUs CTaja
KOMMYHUKATHUBHAs SICHOCTh, KOTOpYt0 packpbuin A.H. bopsitko u H.C. Bparunkoga.
Crunuctuyeckue OCOOCHHOCTH Hay4YHO-TEXHHYECKOIO JHUCKypca, TaKhe Kak
JOTUYHOCTh ~ CTPYKTYpbl, (OpPMaJIbHBIA  HEUTpalbHBIA TOH  M3JIOXKEHUS H
TEPMHUHOJIOTHYECKAass TOYHOCTh OBLIM PACKPBITHI TaKUMHU JAESATENsIMU HayKH, Kak
JLU. bopucoBa, JLI'.CabypoBa u M.M. Tamumesa. Ilonarue pedepatuBHOrO
nepeBoja Kak 0co0Oro BHAa TeEpeBOJa pPACKPbUIM TaKuWe aBTOPBI, Kak
FO.I'. Anekcees, O.A. Eropos, E.B. Arapkosa u O.A. Kanannukosa.

MeToabl HCCIEI0BAHMSA: ONUCATEIBHBIA METOJ MPUMEHSJICS NPH aHAIN3E
S3BIKOBBIX W CTHJIMCTUYECKMX OCOOCHHOCTEH Hay4YHO-TEXHHYECKOTO IUCKypca, a

TAKKC TIIPpU BLISABJICHHNU KPHUTCPHUCB, O6€CHCIH/IB2[IOH_II/IX SICHOCTh TCEKCTAa, MCTO/



dbopManu3ay UCHOIB30BAICS JiA TNPEACTABICHUS JIEKCUKO-TPAMMATHUECKUX U
CTPYKTYPHBIX XapaKTEPUCTHK HAyYHO-TEXHHMYECKOTO TEKCTa B BHUAE OOOOIIEHHBIX
IIpaBWJI UM PEKOMEHJALMKA, METOJ KOMIIOHEHTHOI'O aHajau3a II03BOJIMJI JCTaJIbHO
[IPOAHATN3UPOBATH TEPMHUHBI U MHOTOKOMIIOHEHTHBIE KOHCTPYKLIHH, BBIABUTH HX
KJIIOYEBBIE AJIEMEHTHl U ONPEIEIMTh CHOCOOBI MX COKpAIlCHUS U YIPOIICHUS B
pamkax pedepaTUBHOIO MEPEBOJIA.

IMIMpPHUYECKY0 0a3y HcciieqoBaHus cOCTaBWIM 10 aHIIOSA3BIYHBIX HAY4YHO-
TEXHUUYECKUX CTaTeW, MOCBALIEHHBIX AHTUOJIOKUPOBOYHBIM CHCTEMaM aBTOMOOWIIA,
oOmuM 00b€MOM 373156 meyaTHBIX 3HAKOB. AHAIM3 3THUX MATEPUATIOB MOCIYKHII
OCHOBOH J1J151 BBIpAOOTKH PEKOMEHIallid U WILTIOCTPUPOBAII IPUMEHEHHE METOJIOB Ha
IIPAKTHKE.

Hayuynass HOBM3Ha 3aKirodaercs B pa3pabOTKEe METOIMKH, IO3BOJISIOIIECH
TpaHC(HOPMHUPOBATH CIOKHBIE TEXHUYECKUE MAaTEpPHUabl B KOMIAKTHBIE U MOHSATHBIE
TEKCThbI 0€3 CMBICIIOBOTO UCKa)XKeHUsI. BriepBbie ObLT MPENIOKEH CTPYKTYPUPOBAHHBIM
NEpPEUYEeHb JIMHIBUCTUYECKUX U  CTPYKTYPHBIX MPUEMOB, CHOCOOCTBYIOIIUX
NOBBIUICHUIO ~ KOMMYHHMKaTHUBHOW  3()()EKTUBHOCTH  MEpPEeBEAEHHOTO  HAy4yHO-
TEXHUYECKOT0 TEKCTA.

Teopernyeckass 3HAYUMOCTH MCCJIEJIOBAHUS COCTOUT B PACIIMPEHUU
Hay4HBIX MPEICTABICHUM O KaTErOPUHU CHOCTH B HAYYHO-TEXHUYECKOM JUCKYpCE.

IIpakTHyeckasi 3HAYUMOCTb MCCJICIOBAHMS 3AKIIFOYAETCS B BO3MOYKHOCTHU
UCIIOJIb30BaHusl pa3pabOTaHHBIX PEKOMEHJAIMi MpU BBIOJHEHUU pedepaTUBHbBIX
IIEPEBOJIOB HAYYHO-TEXHUYECKUX TEKCTOB.

JlocToBepHOCT M 00OCHOBAHHOCTB  PE3YJIbTATOB  OOECIEYMBAIOTCS
MCIIOJIb30BaHUEM IIPOBEPEHHBIX JIMHTBUCTUYECKUX METOZ0B aHanusa
(omucarenpHBIM), a TakKKe  penpe3eHTaTUBHON  BBIOOPKOW  ayTEHTUYHBIX
AHIJIOA3BIYHBIX CTATEH.

JInyHoe y4yacTMe aBTOpa B OpraHuM3aluMyd W IPOBEICHUM HCCIIEIOBAHUSA

COCTOUT B cOOpe TEOopeTUYECKOM Oa3bl HCClieIOBaHUsA, COOpE HAYyYHO-TEXHHUUECKUX
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TEKCTOB, peepaTUBHOM MEPEBOJIE HAYYHO-TEXHUUYECKHX TEKCTOB C aHTIUHCKOTO Ha
PYCCKUH $I3BIK, a TaKXe€ CO3JaHUU NEPEUHs] PEKOMEHJALUW MO0 CO3JaHUI0 HAYYHO-
TEXHUYECKUX TEKCTOB.

AnpoGanusi pe3yJbTATOB MCCJIEJOBAHUSI BEJlach B TEUYEHHE BCErO
UCCJIEIOBAHMS M OCYILIECTBIISIIACH B X0J1€ BHICTYIVICHUI Ha HAYYHBIX KOH(PEPEHITUSX:

— HayyHas koH(pepenuus «Monoaexs. Hayka. O0miectBo. 2023;

— HayuHas koH(pepennus «Monoaexs. Hayka. O6miectBo. 2024;

— HayuHas koH(pepeHms «J{au Hayku 2024y;

— Camapckass o0OnacTHas cTyJaeH4yeckas Hay4yHas KoHpepenuus 2025

(moncekius «AKTyallbHbIE BOIIPOCHI MIEPEBOJIA U MIEPEBOIOBEICHUS ).

A OCHOBHBIE pe3ylbTaTbl HCCIAEAOBaHUS ObUIM OTpPaXEHbl B HAYUYHBIX

myOJIMKaIUsIX:

— HMaiagymmua  A. A., BenepuukoBa HJ.B. CoxpaHeHue SCHOCTH TMpHU
pedepaTuBHOM NepeBoie Hay4YHO-TEXHUYECKUX TEKCTOB 1o
aHTUOJIOKUPOBOYHBIM cucTeMaM // MeXIyHapoaHbId Hay4HBIA JKypHAaI
«BECTHUK HAVYKWM». 2025. T. 2. Ne5 (86). C. 626-631.

— [Madigymua A. A. SICHOCTh NIpH CO3JAaHUU HAYYHO-TEXHHUYECKUX TEKCTOB //
Momnoaexs. Hayka. O6mectBo 2023. Tomesartu: U3marenscTBo TI'Y, 2024. C.
598-602.

Ha 3amuTty BhIHOCATCS CJIeyIOlIHe OCHOBHBIE MOJI0KEeHHS

— SICHOCTb SIBIIIETCSl KJIIOUEBOM KaTeropuel Hay4dHO-TEXHHMYECKOTO TEKCTa,
o0ecrieunBaoIIeld ero JOrMYHOCTb, TOYHOCTh M JIOCTYIMHOCTH JUISl 1LI€JI€BOM
ayJIUTOPUU;

— pedepatuBHBIE  TepeBOJ ~ TpeACTaBIseT  coboil  ¢GopMy  BTOPHUYHO
nepepaboTaHHOTO  TEKCTa, TPeOyIomEero HE  TOJIBKO  MEXKBA3BIKOBOM
TpaHcpopMaliii, HO U CMBICJIOBOM KOMIIPECCUH, HAMpaBICHHON Ha

yCTpaHEeHHE U30BITOYHON U BTOPOCTENEHHON MH(POpMaLINH;



— COONIOfICHNE CTPYKTYPHBIX, JIEKCHKO-TPAMMATUYECKUX U CTHJIMCTUYECKHUX
TpeOOBaHMI K SICHOCTH TOBBIMIAET 3PPEKTHBHOCTh pedepaTUBHOTO MEPEBOAA
HAyYHO-TEXHHUYECKUX TEKCTOB.

CTpykTypa Maructrepckoii aucceprauuu. Padbora coctouT u3 BBeACHUS, ABYX
IJIaB, 3aKJIOUCHHUS, CIMCKAa MCTOYHUKOB M ABYX NpuioxkeHuid. Crucok Brimodaet 70
UCTOYHUKOB (B ToM uucie 19 Ha mHOCTpaHHOM si3bike). OCHOBHOM TEKCT pabOThI
u3noxkeH Ha 87 crpanmmax. Jluccepramums  BKIIIOYAeT  OJWH  PUCYHOK
WUTIOCTPATUBHOTO XapakTepa.

Bo BBegmeHuMm 00OCHOBBIBAIOTCS  aKTYyallbHOCTh TEMbI  HMCCIIEIOBaHUA,
OTIPEIEISIIOTCS OOBEKT, NMPEIAMET, 11eb, BBIABUTACTCS THIOTE3a M (HOPMYITUPYIOTCS
3aJ1layu pabOThl, XapaKTEPU3YIOTCSl HayuyHasi HOBU3HA, TEOPETUUECKAs U MPaKTUYECKas
3HaYUMOCTb PE3yJIbTAaTOB UCCIICTOBAHUSI.

B nmepBoii riiaBe pPacKpBIBAIOTCA XapaKTepHbIE OCOOCHHOCTH HAy4YHO-
TEXHUYECKOTO TEKCTa, PacCMATPUBAIOTCS CIIOCOOBI TMOBBIIMICHHS SICHOCTH TEKCTa, a
TaK)Ke M3J1araloTcs TEOPETUIECKIE OCHOBHI pe(hepaTHBHOTO MEepPeBo/Ia.

Bo BTOpOJi riaBe npejCTaBiICHO MPAKTHUYECKOE BBIMOJHEHUE pedhepaTUBHOTO
nepeBoia OTOOpPaHHBIX HAYYHO-TEXHUYECKHX TEKCTOB MO aHTHOJOKUPOBOYHBIM
CUCTEMaM aBTOMOOWJIA, a Takke pa3padoTaH CTPYKTYpHUPOBAHHBIA IEpEUCHB
pEKOMEHIAIMI TI0 HAMMCAHUIO TTOHSITHBIX HAYYHO-TEXHUUYECKUX TEKCTOB.

B 3akj0ueHHMM TIPEICTABICHBI OCHOBHBIC PE3yJbTAThl MOCTABICHHBIX 3a1ad
WCCJICIOBAHUS M CICTIAHBI CJICTYIOIINE BHIBOIBI:

1. OTMEUEHbl OCHOBHBIC TEHJEHIIMM B oOjacTu pa3paboroxk ABS wu
NIepPEI0BhIE TEXHOJIOTUHU NIPH UX TIPOSKTHPOBAHUH;

2. CO3/[aH TIEPEUCHb PEKOMEHJIAIUNA 10 HAMMCAHUIO KPATKUX M JIOTUYECKU
CBSI3HBIX pe)epPATHBHBIX TIEPEBOJIOB;

3. chOpMYIMPOBAaHBl TPAKTUYECKHE PEKOMCHJAIMK, HANpaBJICHHbIC Ha

MOBBIICHUC ACHOCTH U JICTKOYUTACMOCTH HAYYHO-TCXHUYICCKUX TCKCTOB.



I'maBa 1 PedepaTuBHblii mnepeBoA: JOCTHIKEHHEe SICHOCTH HA

NnpeanepeBoA4Y€CKOM 3Tane, NIPpUHIMAIIBI U CTPATEIrnu

1.1 SicHocTh B HAYYHO-TEXHUHYECCKHUX TEKCTAX

Co3ganue U mepeBo] TEKCTOB HAYYHO-TEXHUYECKON TEMATHKU MPEICTABISET
co00if OMH U3 HaubOoJee CIOKHBIX TUIOB ACSTENbHOCTH, MMOCKOJIBKY OT SICHOCTH U
TOYHOCTH IME€peHOCa HMCXOAHOM HMH(pOpMalMM B TEKCT B 3HAUYUTENBHON CTENEHU
3aBUCST PE3yJIbTaThl MOCIEAYIOMNX Pa3pabOTOK U UCCIIEIOBAHUN.

Hay4dHo-TexHMYECKHE TEKCThl, OyIb TO HWHCTPYKLHMHU [0 DSKCIUTyaTallWH,
PYKOBOJCTBA IIOJI30BATENsl, HAy4HbIE CTAaTbU WJIM TEXHUYECKUE  OTYETHI,
IIpEAHA3HAYEHBI T IEPENAYN CIOKHBIX JAHHBIX M IPOLIECCOB MIUPOKOU Ay IUTOPHH,
BKJIIOYasl CHELUAINCTOB U YCPEAHEHHBIX PELUIIMECHTOB. IIpy 5TOM Ba)XKHO IOMHWTB,
YTO TaKWe€ TEKCThl OTIMYAIOTCS APYr OT JApyra HE TOJIbKO MO 00JIaCTH HayKH WIIU
TEXHUKH, K KOTOPON OHU OTHOCATCS], HO U 10 CTEIIEHU UX CIICIIUATU3ALNH.

Onucanusi MOCTaBOK, CHEHM(PHUKAIUN, TEXHUYECKHE OTYEThl M KaTaJloTh
COCTABJISIIOTCS.  OOBIYHO M0 JKECTKOMY INA0JOHY M HAChILEHbl CHEUaIbHON
TepMUHOJIOTHEH. JIeKCMKO-TpaMMaTUYeCKuii 1IabJOH TPUCYI] TakkKe S3BIKY
MaTEHTHOU uTepaTypsl [26, . 6].

Taxke Ba)XHO OTMETHTb, YTO HAYYHO-TEXHHUYECKUE TEKCTHI «IPEIACTABIIAIOT
co00ii coruanbHbIi 3aKa3 CHEIHUATMCTOB U SIBIISIFOTCS CPEJICTBOM Mepeadyr HayuHOTO
onbITa U OoOMeHa TexHHuYeckol uHpopmanuei. OHM TperHa3HAYEeHbl CIEHHATBHON
ayJIMTOPUH, & UMEHHO MPO(ECCHOHANIBHBIM TpYyIIaM, YJ€Hbl KOTOpOl 00JagatoT
€IUHbIM THUIOM  MBIIUICHUS, JOCTaTOYHOM  CTENEHbI0 MpOoecCHOHATBHON
noarotoBku» [11, c. 420].

CrnenoBaTenbHO, Mbl MOKEM 3asIBUTh, YTO HAYYHO-TEXHHUUYECKHUI TEKCT JOJIKEH

OBITH MOHATHBIM KakK AJi1 ClICOUAJIMCTOB, TaK W JJIAI YCPCAHCHHLIX PCIUIIMCHTOB,



OBITh JIOTUYHBIM, TOYHBIM U MOCJIEAOBATEIbHBIM. B MpOTUBHOM Cilyyae TakOW TEKCT
HEJb3s OyIeT CYUTATh HAYYHO-TEXHUUCCKHM.

CoOOTBETCTBEHHO,  HEOOXOIMMO  pa3paboTaThb  KOHKPETHBIM  CHIHCOK
pPEKOMEHIAIUi 1O CO3JaHHUI0 TMOJOOHBIX TEKCTOB, YTOOBI OOJIETYUTH MPOIECC HX
HaIMCaHUsl.

I[To wmuenuto JIL.I. CalypoBoit m M.M. TanumeBod, K XapaKTepHbIM
OCOOEHHOCTSIM HAyYHO-TEXHHUYECKUX TEKCTOB OTHOCSTCS MX YETKas CTPYKTypa U
JIOTHKa, BbICOKas MH(POPMATUBHOCTh, TOYHOCTh U SICHOCTh, @ TAK)KE HCIOJb30BaHUE
OOJIBILIOTO KOJIMYECTBA TEPMHUHOB, B PE3yJbTaTe€ YEro MpPU CO3JIaHUM TMOJI0O0HBIX
TEKCTOB  3a4acTyl0 BO3HUKAIOT OIpPEJCICHHBIE CJIOXKHOCTH, CBSI3aHHBIE C
UCIIOJIb30BAaHUEM  CIIeU(PUYECKOM TEPMUHOJIOTHH, BEpHOW HACHTUPUKaLUEH
UCIOJB3YEMbIX B HMCXOJHOM  TEKCTE€  TEPMHUHOB, TOHUMAHHEM  OOLIUX
TEXHOJOTUYECKMX M HAYYHBIX NPUHIUIIOB, PpAaCXOXKACHUSMH B KYJIbTYPHBIX
IIEHHOCTSX HCCclieoBaTeNiel u aBTopoB TekcTa [41, ¢. 104].

[TosToMy 111 co3aHUsl KaQ4€CTBEHHOTO TEXHUYECKOTO TEKCTa HEe0OXOIuMO
UCIIOJIb30BaTh MHCTPYMEHTBI TEXHUYECKOIO MUCATENsA, MO3BOJISIOIINE CPEACTBAMMU
SI3bIKA BBIPAYKATh KaTETOPHIO TEXHUIHOCTH [42, ¢.22].

KiroueByto ponb B obecrieuenun 3¢h(HEKTUBHON TMepenayn cojepkaimiencs B
TEXHUYECKOM TEKCTe HWH(OpMalMu ¢ TpeAoTBpalleHUu €€ HEempaBUIBLHOTO
MMOHMMAaHHS CO CTOPOHBI CIYIIATENIEN WM YMTATENICd UTPAET TAKOW BaXKHBIM aCIEKT,
KaK SICHOCTb.

ITo muenuro JI.M. Paiickoii, SICHOCTb MpEACTaBIsET COOON «CIMOCOOHOCTh
TEKCTa yXe MPHU MEPBUYHOM MPOUTECHHUH TIepeIaTh YUTAIOIIEMY aBTOPCKUN 3aMbICEID)
[36, c. 16]. MupiMu cimoBamMH, SICHOCTh IPH HAIUCAHHM TEXHUYECKHX TEKCTOB
MpU3BaHa TOHSATHO M TPAMOTHO OOBSICHUTH TOJB30BATENIO, Kak padoTaeT
TEXHUYECKUN OOBEKT WM TEXHOJOTHYECKUU TMPOIeCC, Pedb O KOTOPOM HJIET B

JTIOKYMEHTE.



SIcHOCTh B TEKCTaxX CIYXUT HECKOJbKMM IeisiM. Bo-mepBbIX, OHA Jelaer
TEKCThl JOCTYNHBIMU JJIsi IIUpokoMl mnyOnmuku. He Bce uurtarenu SIBIASIOTCS
AKCTIEPTAMU WJIM HOCUTEISIMHM aHTJIMMCKOTO s3bIKa, MO3TOMY YETKOE HaIMCaHHE
rapaHTUPYET, YTO KakK CIEHHAJIUCThl, TaK W OOBIBATEIM CMOTYT O3HAKOMHUTBHCS C
cojepkaHreM. Bo-BTOpBIX, 3TO CBOAUT K MHUHHUMYMY PHUCK HENPaBUIBHOTO
TonkoBaHus. Korja uaen BeIpa)katroTcsl HEUETKO, J1aXKe OIBITHBIE CIICIIMAIUCTBI MOTYT
HEMPAaBWIbHO TIOHSATH HMX CYTh. B-TpeTbUX, YETKOE W3JIOKEHHUE MOBBIIIACT
3 PEKTUBHOCTh HCCIEAOBAaHUSI. TEKCThI, KOTOpPHIE JIETKO YWUTaTh M IOHHUMATh, C
OoJIbIlIel BEPOSTHOCTHIO OYAYT IUTUPOBATHCS, PACTIPOCTPAHATHCS U UCIIOIB30BATHCA
OCMBICJICHHO.

BakHO OTMETHUTBH, UTO IIPH BBIMOJHEHUH pPedepaTUBHOTO MEPEBOJA BAXKHO HE
TOJIBKO TPaMOTHO TepeAaTh COAEpKaHUE TEKCTa, HO W MPEIBAPUTEIILHO 00paboTaTh
HWCXOJHBIA MaTepuaja, MO3TOMY YJIYyYIIEHHE SICHOCTHM MCXOJHOTO TEKCTa WIrpaet
BOXHYIO pOJIb B oOecrneueHuu Oo0jiee TOYHOTO, CXKATOTO JOCTYITHOTO H3JIOKEHUS
uH(popManuu.

AKTyaJIbHOCTh pacCMaTpMBacMOil TeMBbI, TakuM o00pa3oMm, oOycCIOBICHA
HEOOXOJMMOCThIO MHWHUMH3ALUM  KOJUYECTBAa BO3HUKAIONIUX B  pe3ysbTaTe
HaMMCaHUs TEXHUYECKUX TEKCTOB KOMMYHMKATHUBHBIX HapyIICHUW BBUIY HX
3HAQYUMOCTH JIJIS TIOCJEIYIOIIEr0 HCMHOJIb30BaHUsl. B 3TOM KOHTEKCTE SCHOCTH
CTAHOBUTCSI KPUTHYECKH BAXKHBIM AaCIEKTOM, KOTOPBHIM BIMSET HA BOCHPUSITHE U
HWHTEpIIpeTaluio nHGopMammu.

PaccMoTpuM OCHOBHBIE aCTEKTHI, MPUMEPHI U CTPATETUH TOCTHXKEHUSI SICHOCTH
B TEXHUYECKNX TEKCTaX.

OnHauM w3  Takux acnektoB, 1o MHeHuio A.H. bBopbeiTko, sBisercs
KOMMYHHUKAaTHBHAs SICHOCThb, KOTOpasi MpeAcTaBisieT coOOiW KadyecTBO peuw,
oOecIieunBaoIIee He3aTPYJHUTEIPHOEC TMOHMMAaHUE U aJeKBaTHOE BOCIIPHUSATHE
coobmieHus aapecatoM. WMHBIMEU clloBaMH, KOMMYHUKATHBHAS SICHOCTh — 3TO OOIIIast

MOHSATHOCTh COOOIIECHUS JIJIsl pelunuenTa. Takoe cooOIIeHne JOHKHO HECTU YETKYIO
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MBIC]Ib, JOJKHO OBITh HANMUCAHO TOHSATHBIM SI3BIKOM, a TaKXe OJHO3HAYHO
BOCIIPHHUMATKCS cO cTopoHbl uutarens [10, c. 8].

Taxxke HEOOXOOUMO  OTMETHTh, YTO TEKCTaM  HAyYHO-TEXHUYECKOTO
COZlep KaHMs TPUCYIIE JIOTHYECKoe, (hopManmbHOE, CTPOTOe H3JI0KEHHWE MaTepHaa,
TaK HAa3bIBAEMbIN «HEUTPAJIbHBINA CTUIIbY.

Opnnako, mo maenuto A.B. denopoBa, «IMOHATHE KAKOTO-TO «HEHUTPAIBHOTOY
CTWJISI, TO €CTh CTHJISI CYXOT0, JIMIIIEHHOTO OOPa3HOCTH, SMOIMOHAIBHOCTH, TTOHSITHE
OY€Hb OTHOCUTENBHOE, HOO CaMO OTCYTCTBHE ATUX CBOMCTB COCTABIISIET OTUYETIIUBBIN,
XOTS U HETaTUBHBIA CTHIIMCTUYCCKUH Tpu3HaK» [43, c. 232].

«Ctunb yyeHoro — ¢opmanbnbiii, — numer JI.M. bopucoBa, — on wnsberaer
HETOYHBIX OIpEICIICHUN, HECIeIbIX 0000IIeHHM, ceHcaluii, B ero paboTax Bcerma
MPUCYTCTBYET SICHOCTh M TIyOOKOE€ NPOHWKHOBEHHE B CYTh IMPEIMETa, KOTOPHIC
HEOT/IEIUMBI OT Y€TKOCTU MBIIUICHUS U (OpMYTUPOBOK. OCTOPOKHOCTH HEOTACIUMA
OT TOYHOCTH: YUEHBIN HE YTBEPKAAET TOr0, YEro HE MOXKET JI0Ka3aTh. OOBIUHO OH HE
BBICTYIIA€T OT TIEPBOTO JIUIIA; €My BaXKHBI (PaKThI, @ HE TO, UTO «S» Tymaro Wiy aernaro.
On n3beraet CoOKpalieHuii 1 000POTOB Pa3roBOPHOTO si3bika» [9, C. 166].

CrnenoBaTeNbHO, B CIydae HAMMCaHUS HAYYHO-TEXHUYECKOTO TEKCTa, OCHOBHAS
3ajlaya aBTOpa COCTOUT B MPEICIbHO SICHOM M TOYHOM JIOBEJIEHUU JI0 YHUTATENs
cooOmaemori  uHpoOpMamuu. ITO  JOCTUTAETCA JIOTHYECKH  OOOCHOBAaHHBIM
U3IIOKEHHEM  (DaKTHYECKOTO  Marepuana, ©0€3  OKCIUIMIMTHO  BBIPAKCHHOM
HMOIMOHABHOCTH. CTHJIb TEXHMUYECKOW JUTEpaTyphl MOXHO OIPEACIUTh Kak
(dhopMaTbHO-JTOTHYECKUH.

W3 BBINIEHATMCAHHOTO MOYKHO CJIEJIaTh BBIBOJ, YTO HAyYHO-TEXHHYCCKHI TEKCT
JIOJDKEH OBITh HamMcaH B 0€33MOIMOHAILHOM (hOpMaIbHO-HEHTPATLHOM CTHIIE 0€3
WCITOJIB30BAHUS XYJIOKECTBEHHBIX OOOPOTOB W OOOPOTOB Pa3rOBOPHOTO sI3bIKa,
JIOJDKEH OBITh TOYHBIM M YETKUM, YTOOBI M30€KaTh HEMPaBUILHOW WHTEPIPETAINH

COOOIIICHMSI, a TAKXKE MOJTHOCTHIO PACKPHIBATH Ty TEMY, KOTOPOU TOCBSIIIEH TEKCT.
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B ocHOBe cTHIS COBpPEMEHHOW HAYYHO-TEXHUYECKOW JUTEpaTyphl JIEKaT
HOPMBI MMUCEMEHHOTO SI3BIKA C OTIpeIeTICHHBIMH cnenupuIeCKuMH
XapaKTepUCTUKAMU, a UMEHHO:

— JIeKCWKa. YTOTpeOseTcs OOJBIIoe KOJIMYECTBO CHEIUATBHBIX TEPMUHOB H
CJIOB pa3IMYHOr0 mnpoucxoxjaeHus. CrnoBa oTOHMparOTCa C  OOJBIION
THIATENBHOCTBIO [IJII MAaKCHUMaJIbHO TOYHOM mepenadr MbICiau. bosbiioit
YACTBHBIA BEC MMEIOT CIIy)kKeOHbICe ((PYyHKIIMOHATBHBIC) CJIOBA (MPEIJIOTH |
COFO3bI) M CJIOBA, OOECIIEUYNBAIONINE JIOTUYECKHUE CBSI3U MEXKIY OTACIbHBIMU
9JIEMEHTaMHU BbIcKa3biBaHuil (Hapeuus) (“In general English, ‘work’ means
the occupation for which one is paid; but in physics, it is used to refer to the
Manifestation of energy or the transfer of energy...” B 1aHHOM cily4ae CJIOBO
WOrk mpuoGperaer CTporo onpeacaéHHOe 3HaUeHUE B (PU3HKE — U3MEPUMOC
U (popmalin3oBaHHOE, 0003HAYAOIIYIO padoTy B (us3mueckoM rmiane) [70, c.
175];

— rpamMMaTtuka. MCMoOmp3yrOTCS  TOJNBKO  TBEPAO  YCTAaHOBUBINWECS B
MMCBMEHHOW peun TpammaTudeckue HopMbl. [llupoko pacmpocTpaHeHbI
MACCHBHbIE, OE3JIMYHbIE U HEONPEAEICHHO-TUYHbIC KOHCTPYKIIUU. bobIeit
YaCThI0 YMOTPEONIAIOTCS  CIIOKHOCOYMHEHHBIE W CIIOXKHOTIOTYMHCHHBIC
MPEIOKECHHUS, B KOTOPBIX npeod1anarT CYILIECTBUTEIBHEIE,
npuiiaraTeiabHble W HelMuuHble (GopMbl Tiaroia. Jlornueckoe BbIeNeHUE
YacTO JIOCTUTACTCS TYTEM OTCTYIUICHHS OT TBEpPAOr0 TOpsIKa CIIOB
(uuBepcun) (A small piece of phosphorus is carefully dried and placed on a
crucible lid inside a bell-jar. It is then ignited with a warm glass rod and a
stopper is inserted) [70, c. 178];

— cnocob u3nokeHus marepuana. OCHOBHAs 3a/adya TEXHUYECKOTO TEKCTa —
MPEACIBbHO SICHO W TOYHO JIOBECTH OIPEIACICHHYIO HWH(POPMAIHIO 0
yyTaTeie. DTO HJOCTUraeTCs JIOTHYECKH OOOCHOBAHHBIM W3JIOKEHUEM

dakTrdeckoro marepuaina, 06e3 MPUMEHEHHS 3MOIMOHAIBLHO OKPAIICHHBIX
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CIIOB, BBIPQXEHMH W TpaMMaTH4YeCKMX KOHCTpyKuui. Takol cmocod
U3JIOKEHUST MOKHO Has3BaTh (hopManbHo-jorudeckum (Basically, the theory
proposed among other things, that the maximum speed possible in the
universe is that of light; that mass appears to increase with speed) [70, c.
180], [32, c. 3-5].

Takum 00pa3oM, OCHOBHBIM CTUJIUCTHYECKUM TpeOOBAaHUEM K SI3BIKY
TEXHUYECKOTO TEKCTa SABJSETCS YETKOE M TOYHOE M3JIOKEHHE, ONMCaHne (PaKTOB M UX
oObsicHeHue. [Ipu 3ToM OCHOBHOI yIOp JOJIKEH JeNaThCs HE Ha SMOIMOHAIBbHYIO, a
Ha JIOTUYECKYI0 CTOpoHY wuHpOpMalUM, YTOOBI MAaKCUMAJIbHO HCKIIOYUTh
BO3MOXXHOCTh HEBEPHOTO TOJKOBAHMSI CaMOIro CYIIECTBa paccMaTpPUBAEMOro
npeamerta [31].

Cnenyer n00aBUTh, YTO OJAHUM M3 HE MEHEE BAXHBIX CTUIMCTUYECKUX
(baKkTOpOB HayYHO-TEXHUYECKOTO TeKCTa, Mo MHeHHIO Y. Cu u M. CrousHs, aBiseTcs
KpaTKoCTh. KpaTKoCcTh — 3TO BaXKHBIA aCMEKT HAayYHO-TEXHHUYECKOTO MHChMAa,
KOTOPbIA B 3HAYUTENIbHOM CTENEHU CIOCOOCTBYEeT ero 3(Q()EKTUBHOCTH H
pPE3YJAbTaTUBHOCTH, IOCKOJIBKY B JAHHOM CIIy4a€ TEKCThl HAyYHO-TEXHHUYECKOTO
JUCKypca CYIICCTBYIOT Ha YPOBHE «yUCHUK-yUHTEIb» [46, c. 111-112].

KpatkocTh — 3TO HCKYCCTBO TepeaaBaTh HH()OPMAIUIO YETKO U PE3yJIbTaTUBHO,
HE KEPTBYS SICHOCTHIO WJIM MOJHOTOW. biiarogapsi HUBETUPOBAaHUIO HEHYKHBIX CJIOB,
¢bpa3 ¥ MOBTOPEHUM JJTAKOHUYHOCTh TEKCTa YJydlllaeT MOHUMAHUE U YUTA0ETbHOCTh
[6, c. 67]. BaxxHO OTMETUTH, YTO Takasl JIJAKOHUYHOCTh HE TOJIbKO DKOHOMMT BpEMs
YUTaTEeJICH, HO M CBOJAMT K MUHUMYMY PHCK HEMpaBUILHOTO TojikoBauus [50, ¢. 7].

N3 »TOro MOXHO cjaenaTh BBIBOJ, YTO HapaBHE C TOYHOCTBIO U
OOBEKTHUBHOCTHIO  COOOIIECHUS, HAYYHO-TEXHUYECKHH TEKCT JOJKEH OBITh
JJAKOHUYHBIM, MIPY 3TOM HE XKEPTBYS ACHOCTHIO. OH HE IOJKEH COACPKATh UTUITHUX
CJIOB U PEUEBBIX 00OPOTOB, KOTOPHIC MOTJIM OBl 3aTPyIHUTH MOHUMAHUE COOOIICHUS

CO CTOPOHBI YUTATCIIA.
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['oBOpss O JEKCHUKO-TPAMMAaTHYECKHUX OCOOEHHOCTSX TMOJAOOHBIX TEKCTOB
HEOOXOJMMO OTMETHTh, YTO HAMOOJIEE THITMYHBIM JICKCHIECKUM TPU3HAKOM HAyJHO-
TEXHUYECKOTO  TEKCTa  SBISIETCA  €r0  HACBIIIEHHOCTh  TEPMHUHAMU U
TEPMUHOJIOTHYECKUMHU  CIIOBOCOYETAHUSIMU, a TAaKXKE HaJU4YUE JIEKCHYECKHX
KOHCTPYKIIMI W coKpamieHuil. M 31ech, B OTAMYME OT XYJIOKECTBEHHBIX TEKCTOB,
IJIaBHBIM TpeOOBaHMEM BBICTYNIA€T HE OOraTCTBO H300pa3UTEIBHBIX S3BIKOBBIX
CPEACTB, a MpPeAebHAasE TOYHOCTh BBIPAYKEHUS MBICIHU, UCKIFOYAOIIAas BO3MOKHOCTh
BO3HUKHOBEHHUs pa3auuHbix TonkoBanuii (The SSS ICM cluster includes: air
conditioning system, bilge water system, fire-fighting system, heating system, flushing
system, and drain system) [58, c.13]. Tak, cormacao K.B. ABIBIHOBO#, «TepMHH HE
BBIPAKAET A3BIKOBOM IKCIPECCUU, OH OJTHO3HAYEH, popMasieH u cxkat» [2, c. 716].

OnHako TEpMUHBI HE SBISIIOTCS €IWMHCTBEHHOW COCTAaBJISIIOIICH JIEKCUKHU
TEXHUYECKUX TEKCTOB. 3HAUMUTENIbHAS pOJb B HHUX OTBOAMUTCS TaK Ha3bIBAEMOM
CHEIUaTbHON OOIIETEXHUYECKON JIEKCHKE, COCTABJISIONIEH OJHY W3 CHelU(UUeCcKUX
O0COOEHHOCTEW HAyYHO-TEXHUYECKOTO CTHUIIS.

K creruanpHol 00IIETEXHUYECKOHN JIEKCUKE OTHOCSITCS CJIOBA M COYETAHMS, HE
oOJlajalore CBOMCTBOM TEepMHHA WJICHTU(MUIMPOBATh TOHATHUS U OOBEKTHI B
OTIpEJICTICHHON 00JIaCTH, HO YyHOTpeOIIsieMble TIOYTH UCKIIIOUUTEIILHO B TaHHOU cepe
oOlIeHus1, OTOOpaHHBIE Y3KUM KPYroM CIEIUAJUCTOB, NPUBBIYHBIE I HHX,
MO3BOJIAIONIME WM HE 3aayMbIBaThCsi HAJ CHOCOOOM BBIPAKEHHUS MBICITH, a
COCPENOTOUYMBATHCS HA CYyTH Jea.

CnennanbHas JEKCHMKa BKIIOYAET BCEBO3MOKHBIE MPOU3BOJIHBIE OT TEPMUHOB,
CJIOBAa, MCHOJIb3YEMbIE TIPU  ONHUCAHWUUA CBSI3€M W OTHOUICHUHM  MEXIY
TEPMUHOJIOTHYECKH O0O03HAUYCHHBIMU TOHATUSAMH U OOBEKTaMHU, WX CBOWCTB H
OCOOCHHOCTEM, a TaKkKe MEebIi psifi 00IIEHAPOIHBIX CIOB, YIIOTPEOIIEMbIX B CTPOTO
OMPEJICICHHBIX COYETAHUSIX U TEM CaMbIM CHEIUATU3UPOBAHHBIX. OJIHUM U3 SIPKUX
IPUMEPOB SIBJISICTCS] AHTJIMUCKAN B MOPCKOM JIUCKYPCE, KOTOPBIA «SABJISETCS YACThIO

npo(ecCUOHANBbHOTO  JUCKYypCca, MPEACTaBisieT CcOOOW  YHUKAJIbHBIA  Habop
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npoecCHOHATLHON  JIEKCMKM W3  Pa3IuYHBIX 00JIacTeld  3HAaHUSA, KOTOPHIC
UCTIONB3YIOTCS. HA MOPe KaKk B MUCHbMEHHOM, TaK W YCTHOM oOmieHun» [45, c. 202]
(Marine engineering involves designing, developing, and maintaining equipment for
sea vessels...) [58, c. 6].

Takas nekcuka 0ObIYHO HE (PUKCHUPYETCS B TEPMHUHOJIOTHYECKUX CIOBApAX, €€
3HAUEHHUS HE 33Jal0TCS HAYYHBIMU OIpPEACIICHUSIMHU, HO OHA HE B MEHBIIECH CTeNeHH
XapaKTepHa JiJIs HAyYHO-TEXHUICCKOro cThIIs, yeM TepMunsl [30, ¢. 38].

Pazymeercsi, B Hay4HO-TEXHUYECKUX MaTepHallax HCIOJIb3yeTCs] OTHIOAL HE
TOJIBKO TEPMHUHOJIOTHYECKAS W CHElUabHas JeKchKa. B HUX BcTpewaeTcs OOJbloe
YUCJI0 OOIIEHAPOHBIX CIOB, YIOTPEOIIeMBbIX B JIIOOBIX (DYHKIIMOHABHBIX CTUIISAX. B
J1000M HAYYHOM TEKCTE TaKHe CJIOBa MPeo0IiajatoT, COCTABIISAS OCHOBY U3JI0KCHHUS.

[Ipu 5TOM, HE CMOTpPSI HA OTPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX COKpAIICHUI
¥ TEPMUHOB B TOM K€ CaMOM aBTOMOOMJIECTPOCHUH, 00IIeyOTPEOUTEbHAS JEKCUKA
COXpaHSIET CBA3b C OOIIETUTEPATYPHBIM S3BIKOM M TEKCT OCTAeTCS MOHSITHBIM JIJIS
ycpenaHerHoro penumnuenta [51, C. 86].

B 3aBucumMocTH OT cocTaBa yuTaTeNeil J0Jsg OOMICYNOTPEOUTETLHON JTEKCUKU
MEHSIETCS: OHA YMEHbIIAeTCss B paboTax, MpeAHA3HAYCHHBIX IS CHEIHaJIUCTOB
(MOKET COCTaBJISITh HE OOJIBIINE MOJOBUHBI BCEX CJIOB), U BO3PACTAET B COUMHEHMSIX,
0OpallleHHBIX K IUPOKOH ayautopun [48, c. 63].

Takum oOpa3zoM, oOlas XapakTepUCTUKA JIEKCUYECKOTO COCTaBa TEXHUUYECKOTO
TEKCTa BKJIIOYAET B ceOS CICAYIONIME YepPThI: CJI0Ba YIOTPEONSAIOTCS MO0 B
OCHOBHBIX MPSIMBIX, JTUOO B TEPMUHOJOTUUECKUX 3HAYEHUSIX, HO HE B DKCIIPECCUBHO-
oOpa3HbIX. JIekcuuecKuil COCTaB U3MEHSETCS] B 3aBUCUMOCTH OT 11€JIEBOM ayqUTOPUU
TEKCTa: €CIIU LEeJIeBasi ayIUTOPUSL TEKCTa YCPEIHEHHBIN PELUIUEHT — UCIOIb3YIOTCS
MPEUMYIIIECTBEHHO OOIICYNOTPEOUTEIbHbIE CJIOBA, €CIW IejieBas ayAuTopus —
CHEUUAIIMCTBI, TPEUMYIIIECTBEHHO HCIOJIB3YIOTCSI TEPMUHBI, KOTOPbIE MPUMEHUMBI K

JTaHHOU cepe.
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B vactu o0mmx pekoMeHAalui M0 COCTaBICHUIO SICHBIX TEXHUUYECKHX TEKCTOB
orMmeTuM npeoxenHsie C. Kat3opoM myHKTHIL:

— wu30eraHve WCIOJb30BaHUS PEIKUX CJOB, €CIM 3TO He abCOJIOTHO

HEOOXOINMO;

— OTKa3 OT MCHOJIb30BAHUS PACIPOCTPAHEHHOIO CJIOBA B PEAKOM 3HAYEHUH,
IOCKOJIbKY 3TO MoxkeT 3amyTath untatens (If 'purist’ is the usual derogative
term for prescriptivist translators, ‘frequentist' is the one applied to
descriptivists. B manHom citygae tepmun “frequentist”, xoTopbelii 0OBIYHO
UCIOJIb3YETCSI B CTATUCTUKE JUIsl 0003HAYEHUs NMPUBEPKEHIIEB YaCTOTHOIO
METO/1a, HWCMONb3YyeTCs sl O0003HAUEHUS! CTOPOHHUKOB ONUCATEIBHOIO
METOJa B MeEpeBojAe. BcermencTtBue 4ero JaHHBIM BapHaHT MCIIOIb30BaHUS
TEPMUHA MOXET  BBI3BaTb TPYAHOCTH C IIOHUMAHUEM  CMBbICTIA
MPEIOKEHMUS);

— OTKa3 OT UCIOJIb30BaHUSl MHOCTPAHHBIX CJIOB U ()pa3, TaK KaK OHU MOTYT
YCIO)KHUTh BOCIHPHATHE TEKCTa (UCKIIOUEHUSIMU SIBIISIOTCA TEXHUYECKHE
TEPMUHBI U3 HAYYHOH 00JIaCTH, B KOTOPOW MHINYTCsS TEKCTHI) [66, c. 10],
[60, c. 5-8].

CrnenoBaTesbHO, U3 3TOTO MOXHO CHAEJATh BBIBOJ, YTO JIEKCHYECKHI COCTaB
HAay4YHO-TEXHMYECKMX  TEKCTOB  JOJDKEH  COCTOATh  INPEUMYILIECTBEHHO U3
o01IeynOTpEOUTENIbHBIX CJIOB, @ MCIOJIb30BAHHE TEPMUHOB JOMYCTHMMO TOJIBKO B
cilydae, €clid 3TO HE0OXOAMMO JIJIsl TOHUMAHUS CO CTOPOHBI PELIUITUEHTA.

B Merogmueckom mnocobun LleHTpa NHCbMEHHOW pedn JUisl acHpPaHTOB
Boenno-mopckoit acnupanTypbl CIHIA Takxke npeiaraeTcsi UCIoIb30BaHUE CUITbHBIX
IJIarojioB, C TOMOIIBI0O KOTOPBIX NPEAJIOKEHHSI CTAHOBATCA Oosee MPSAMBIMU U
BBIPA3UTEIbHBIMHM, YTO BIMAET HAa IOHMMAHUE W BOBJIEYEHHOCTb CO CTOPOHBI
yurareias. Hanpumep, In Hydro-electric plants the energy of the falling water is
utilized to drive the turbine which in turn runs the generator to produce electricity. B

3TOM MPEJUIOKEHUU UCTIONIb3YETCs CTpaaaTebHbIi 3aior IS utilized u cTunucTiHuecku
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HEWUTpanbHbIN raaroi runs. 3aMeHa ux Ha 0oJjiee CHIIbHbIC, aKTUBHBIE IJ1aroJibl, TAKUE
kak drives m poOwers, nemaer mpeUIoKeHHe Ooyiee NPSIMBIM W HANBIAHBIM. B
pe3ylibTaTe Mmojydaercs Oojiee JaKOHHYHBIM M MOHATHBIA BapuanT In hydroelectric
plants, falling water drives a turbine that powers a generator to produce electricity.

IToMHrMO 3TOr0, BBIIETSAIOTCSA U PEKOMEHAAIMH 10 TOCTPOCHHIO MTPETIOKEHHIM.

— JlmmHa npennioskeHus He I0JDKHA MPeBbIIaTh 35 CI0B, €Clid OHO HE pa30ouTo Ha
JIOTUYECKU TMTOCIIEOBATENBHBIC YACTH C TOMOIIBIO TOUYEK C 3aIISITOM.

— Kaxnoe mnpemnoxkeHne [TOHKHO COAEpKaTh YKA3aHUME HA €ro CBA3b C
IpEeabIAYIUM TpeIokeHreM win adb3aueM. [IpumepoM mompo6HOTo yKazaTesns
CBSI3M SBJSICTCS BBOJHOE CJIOBO «Hampumep». (This study presents a
comparative analysis of three machine learning models, namely, Logistic
Regression, Decision Tree, and Random Forest, for breast cancer prediction
using the Wisconsin breast cancer diagnostic dataset) [69].

Taxxe LleHTp mNHMCBMEHHOW peud Ui acnupaHToB  BoeHHO-MOpckou
actiupanTypsl CIIA npemiaraer «MeTon napaMevka, B KOTOPOM aKIEHT JI€JIaeTCs
Ha UCIIOJIb30BaHUE aKTHBHOTO 3aJI0ora B MPEMIOKEHUAX. Tak, B Hay4yHOU craTthe B.
My u K.X. JIuma nipescrasiieH HaryIsiAHbINA IPUMEDP TOTO, KAK AKTUBHBIN 3QJI0T J€1aeT
NpeIOKEHUE B CTpaJaTeibHOM 3ajiore Oojiee JUHAMUYHBIM B JACHCTBUTEIHLHOM
3anore (Opurunan: “The 1780 constitution of Massachusetts was written by John
Adams” Tlepenucannoe npeioxkenue: “John Adams wrote the 1780 Massachusetts
Constitution”) [64, c. 5].

Eme oaHO wWccnenoBaHUME CHHTAKCUMCA AHIVIOSI3BIYHBIX HAYYHBIX CTAaTEH
D.P. H3yH3a HArjisiiHO TOKa3bIBA€T, UYTO MCTOPUYECKH IMACCUBHBIN 3aJ0T BCEraa
MCIMOJI30BAJICS B HAYYHBIX CTaThAX JJIsl AKIICHTUPOBAHUSA BHUMAHUA HA JCHUCTBUSX U
pe3ynbTaTax WCCJICNOBAHMS [T  CO3/JaHUS BIEYATICHUS OOBEKTUBHOCTH W
HeuTpanbHOCTU. OIHAKO K€, B TOM K€ CAaMOM HMCCIICIOBAHUM, aBTOP 3asBJISIET, YTO B
aHTJIOSI3BIYHBIX ~ CTpaHaX HAOMIOAAETCsl TEHJCHIUS K MPEUMYIIECTBEHHOMY

HUCIIOJIB30BaHNIO AKTHMBHOI'O 3ajJ0ora M, TaKuM 06pa3013, NpCaJIOKCHUA B IIAaCCUBHOM
17



3ajore cocTaBisioT Beero juib 10-30% oT o0miero KoaudecTBa rpaMMaTHYECKUX
KOHCTPYKIIMH B TeKcTax [59, ¢. 563].

Tem He MeHee, aHTJOA3BIYHBIC AaBTOPHI MPOJOJDKAIOT  HCIIOJIB30BaTh
NpEeNIOKEeHMsI, HanucaHHble B mnaccuBHOM 3anore. CormacHo H.A. ®ponenko,
«MAaCCUBHBIC KOHCTPYKIIMM TaKXe MOTYT HCIIOJB30BAaThCS JUIS  YIPOIICHUS
NpeUIOKEHUH M caenaTh uX Ooyiee JTaKOHUYHBIMH, OCOOCHHO KOT/a CYyOBeKT
JICHCTBHS HEM3BECTEH WM HE MMeeT ocoboro 3HadeHus. “It is supported by a large
number of databases and software tools, such as EBSCOhost, Mendeley, ProQuest,
Publish or Perish, and Zotero. — Ona noooepacusaemcst 6onvuum xoruvecmseom 6as
OAHHBIX U Npoepammuvix uncmpymenmos, maxux xax EBSCOhost, Mendeley,
ProQuest, Publish or Perish u Zotero” [44, c. 817]. B manHOM ciy4ae HAarjsiaHO
MOKa3aHO, KaK CTPaJaTelbHBIA 3aJI0T JeNaeT MpejiokeHnue 0osee hopMaabHBIM 10
CTPYKTYpE, a TakKe 00jiee TaKOHUIHBIM.

Brigenenue mpeanoiaraeT CTpaTerHueckoe BBIICIICHHE KIIFOUEBBIX MOMEHTOB
WIH UJCH B TEKCTE, YTOOBI MPHUBJICYb K HUM BHHUMAHUC YHTATENS U MOTICPKHYTh UX
3HAYUMOCTS [56, c. 1-5].

Takue nprueMbl MOTYT MCIOJIb30BATHCS JIJIS BBIJICICHHUS Ba)KHOW MH(pOpMaIuH,
KITIOYCBBIX BBIBOJIOB HJIM BaXKHBIX HWHCTPYKIUHA. OHU IOMOTAIOT YHUTATEIIO
COCPEIOTOYUTHCS | JTYUIIIe MMOHSATH TEKCT.

Hanpumep, BBIICISIOTCS CICAYIONINE BUIBI TEKCTOBOTO BBIJICIICHHS

— 3aroJIOBKH;

— MapKepBhl;

— BBIJICJICHUE TEKCTa KYPCHUBOM;
— KUPHBIN WpUPT.

Hanpumep, B «MeToze mapameanka» mpejiaractcs peieHre mo COKpaIieHHIo
NPEUIOKCHHUM, BCJICACTBHE YE€ro W3 TEKCTa YOWPArOTCs JIUIIHHE CJIOBAa M TEKCT
CTaHOBUTCS OoJjiee MOHATHBIM M JaKOHWUYHBIM (mpemioxenue “For example, in the

field of image recognition, experimental results on some standard test sets indicate
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that the recognition capabilities of deep learning models can already reach the level
of human intelligence” mocne ceepreiBanms cramo “For example, in the field of image
recognition, test results show that deep learning models can already reach human
intelligence”, To ecTh cTano GoJiee MOHATHBIM U JIAKOHWYHBIM) [64, c. 1].

OnHYUM U3 BapuaHTOB pAa3rpaHUYEHUS TEKCTA SIBIISIETCS] HAIMCAHUE 3ar0JIOBKOB.
TpaauMOHHO 3aroJIOBOK MU IMOA3AarOJIOBKA CUUTAIOTCS «BUTPUHOM TEKCTa», 3a CUET
Yero 4YuTaTellb CIIOCOOCH OBICTPO TOHSATH, O YeM OYyIeT MATH pedb B TEKCTe. Tak,
3aroJIOBOK MpeJjiaraeT «CxaThlii BapuaHT MHGOpPMAIMHM, KOMIPECCUPOBAHHBINA BH/I
CYyTH TEKCTa, KOTOPBIA MEHCTBUTEIBLHO MPOYUTHIBACT aapecat» [13, ¢. 1]. B manrOM
cllyyae BblJeJeHuEe ab3ama SBISETCS KIIOYEBBIM JJIEMEHTOM [UJIsl  OBICTpOM
OpUEHTAIlUU YUTATENS IO TEKCTY.

OnHUM M3 sIpUallIvX MPUMEPOB 3ar0JOBKOB SIBIIIETCA HAa3BaHUE CTaTbu «HUTO
en meranogoH? Bce€, uro xoren. M XumHUKOB Toxe». biarogapss Takomy 3arojioBKy
MOCJIe TIEPBOTO >K€ MPOYTEHHS JIETKO IMOHATh, O 4eM OyJeT UATH pedyb B CTaThe.
Takxe, 4TO HEMAJIO Ba)KHO, NAHHBIMA 3arOJIOBOK SBJISIETCS 3aBJICKAIOIINM; YUTATEIIO
UHTEPECHO MPOYUTATh COJepkKaHue ctathu [37, c. 169].

IIpu »stom I'.A. IIpockyprHa OTME€YaeT, YTO «WUHOSA3BIYHOMY HAY4YHO-
TEXHUYECKOMY TEKCTYy TMPUCYIIM TaKXE TaKHe XapaKTepUCTHKU KaK JIOTMKO-
CMBICIIOBasl CBSI3b MEXIY YacTAMH TEKCTa W OTIEIbHBIMH (pazamMu, TO €CTh
KorepeHTHOoCTh M Koresusi» [35, c. 230]. JlaHHbIe TOHATHSA XOTh W SIBJISIOTCS
CXOXXUMH, OJIHAKO OXBATHIBAIOT pa3Hble ypoBHU Tekcta. Koresus oOecrieumBaer
JIOTUYECKYIO CBSI3b MEXKIY MPEIOKCHUSIMU U JIeJIaeT UX 0ojiee CBS3ZHBIMH MEXKITY
coboii [43, c. 356-357]. A cpeacTBa, ¢ MOMOIIBI0 KOTOPBIX MOKA3bIBACTCS JIOTHYCCKAs
CBS3b MEXKIY TPEIJIOKCHUSIMH U ab3allamMu, Ha3bIBAIOTCS <«JIUCKYPCHUBHBIMU
Mapkepamu» [8, c. 117].

B 2021 rony A.C. IllyraeBa m M.B. KopoBunHa mpoBenu uccieqoBaHUE, B

PE3YJIbTATC KOTOPOT'O BBIJICINIIN HCCKOJIBKO BUAOB JUCKYPCHBHBIX MApPKCPOB:
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— JHUCKYPCUBHBIE MapKephl, YKa3bIBAIOIIHME HA II0CJIEN0BATEILHOCTD
u3noxxenuss wHpopmarmu  (first, initially, second, then, further,
finally);

— JUCKYypCHUBHBIC Mapkepsl, BBoasmue npumepsl (for example, for
instance, as examples);

— JUCKYPCHUBHBLIC MAPKCPbI, KOHKPCTU3UPYIOIMINUC HIIN ITOBTOPAIOIINC
mbicab (that is, in particular, similar to (similarly), again, likewise,
specifically, briefly, relatedly, in a similar vein);

— JIMCKYPCHBHBIC MapKepbl, akleHTupytomue BHuMaHue (indeed,
actually, of note, in fact);

— JAUCKYPCHUBHBIC MApPKCPbI, BBOAAIINC AOIMOJIHHUTCIIBHYIO I/IHCI)OpMaHI/IIO
(furthermore, moreover, what is more, in addition to, also,
additionally) [49, c. 33].

B cBor0 ouepenr KOTEpPEHTHOCTh OXBATHIBAET BECh TEKCT. KOrepeHTHOCTh
3aKJII0YACTCSI B JIOTMYECKOU opraHu3anuvn TEKCTa M COCPCAOTOUYCHHOCTH Ha TCMC,
KOTOpOfI OH ITIOCBAIICH. Takum 06p2130M, KOI'CPCHTHOCTb TCKCTA 3aKJ/IIOYACTCA B
nepexojiec OT OOIIero K YacTHOMY (CHayajga ONMCHIBACTCS O0OIIas KOHIEMIIHS
BOIIpOCa, KOTOPOMY IIOCBAIICH TCKCT, a JaJICC OIIMCBIBAIOTCA U 00BACHSIOTCA
pa3IU4HbIC BaXXHBIC ACIICKTBI AAHHOI'O BOHpOC&), da TaKiKC B COCPCOAOTOYCHHOCTH
MCKJIFOUUTEIBLHO HA TOW TEME, KOTOPOU MOCBAIIECH HAYYHO-TEXHUYECKHUI TEKCT.

M3 3TOro MoxxHO CACIaTb BBIBOA, YTO HAYYHO-TCXHHYCCKHUC TCKCTbI JOJIKHBI
OBITh HAIMMCAHBI UCKIIFOYUTEIHHO 110 TOU TEMC, KOTOpOfI OHH IIOCBAIIICHBI, JOTHUYHO
OpTaHU30BaHbI U CBSI3aHBI MEXKIY COOOM.

Taxoke cTout IIOMHUTBH, 4YTO OJHUM U3 BaKHEUIITNX BUJIOB BBIACJIICHUSA ABJISACTCA
BBIACJICHUEC KIIIOYCBBIX CJIOB, HAIIpUMCEpP, KYPCUBOM MM KHPHBIM ]_HpI/I(l)TOM. B
MUCHEMEHHOM pedn CMBICIIOBOC YJAAapCHHC HA HYKXHOM CJIOBC BO3MOJKHO TOJIBKO C

MOMOILBIO BBIJIETICHUS CJIOB C TOMOIIBIO KYpCUBA WM KUPHOTO MIPUPTA, TTOCKOJIBKY
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WHTOHAIIMOHHOE YJapeHHe B TEKCTax HeBO3MOkHO (Tabnuiia 2 3 HAy4YHOW CTAThH
“Off the charts: A comparative analysis of data visualisations in online science news
from South Africa and the USA”. JKupHbIM mipu(TOM BBIJEICHBI KIIIOUEBbIC TOHSITHS,
takue kax title, subtitle u source of the data) [61, c. 9], [50, c. 5].

[Tomumo »TOTO, KCHEPTHI B OONacTu menaroruku, Takue kak K.B. 3otoBa u
JLH. PomaHoBa BBIAENAIOT €II€ OJMH CHOCOO BBIJCICHUS — BHU3yaln3alusl.
[TockobKy B COBPEMEHHBIX peasiX OCCKOHEYHOTO IMOTOKa WH(OpPMAIUUA YTCHHE
CTaHOBUTCS 00Jiee «3aMbLICHHBIM», OJJHUM U3 HanOoiiee 3(PPEeKTUBHBIX U HATIISIHBIX
croco0oB mnepenauyn uHGOpMaALUKU JUIsl PELMIIUEHTAa CTAHOBUTCS BU3yalau3alus —
UCIIOJb30BaHue MH(oOrpaduky, CpaBHUTEIBHBIX TaOIMUI, U300pa)K€HUE MPUUYUHHO-
CIEJICTBEHHBIX CBSI3¢ — JIaHHbIE BapUaHThl BU3yAJIM3allUM TEKCTa MOMOTAIOT
IpUBJIEYh YNTATEINSA K paccMaTpuBaeMoMy o0bekTy [18, c. 128].

Bonee Toro, ananu3 aHTIOSA3BIYHBIX cTaTel, mpoBeneHHblil C.A. [lepsOuHoi,
T.A. pskoBoii, E.H. Crpenbuyk u K.M. Deitzep, n0Ka3pIBa€T, YTO TAaKUE BUJIbI
BU3yaJIM3alllK, Kak Ta0onuilel, nHporpaduka u mojoOHOE CrIOCOOCTBYET MOBBIIICHUIO
3aMHTEPECOBAHHOCTH B MATEpHAJIE CO CTOPOHBI PELMIUEHTA, a TAKXKE KAaY€CTBEHHO
BJIMSCT Ha KOMIICTCHTHOCTh PEIMIIMEHTa B BbIOpaHHOM Bompoce [15, c¢. 1329].
BaxxupIM 3aMeuanneM no teMe ObLI0 3asBiieHue B cratbe O.P. JIbicOBOM 0 TOM, YTO
oOydJaromiyecsi CTapliero Bo3pacTa JIydille BOCIPUHUMAIOT HWHQOpMaIio B
TEKCTOBOM BHJIC, B TOM umucje Tabmuuax [24, c. 4]. 1o o3Ha4aer, 4To B HAYYHO-
oOpa3oBaTeNbHBIX TEKCTaX, HAIMPaBICHHBIX HAa O3HAKOMJICHHE C COBPEMEHHBIMU
UCCJENOBAHUSIMU (B YAaCTHOCTH, B pedepaTHBHBIX IEpeBOAax), HCIOIb30BAHUE
Tabauiy, ¥ uHorpadhuku CrnocoOCTBYET TMOBBIMICHUIO SICHOCTH W3JI0KECHUS U
YIIYUIICHUIO BOCTIPHUSITHS HAYYHO-TEXHUYECKON WH(OpMAIUu.

[Tonyyaercsi, YTO OCHOBHBIMH BHJIaMH BU3YaJIbHOT'O BJIMSHUS Ha PELMITUEHTA
SABJISIFOTCSI:

— HalKCaHMWE 3aroJIOBKOB U MOJ3aroJIOBKOB /JIsS BBIJIEJICHUS] HOBOW TE€MbI WUJIN

noarembl B Tekcre. Hampumep, B crarbe “Off the charts: A comparative
21



analysis of data visualisations in online science news from South Africa and
the USA” Ha3BaHHe HAaIMCAaHO CaMbIM OOJIBIIMM KETJIEM, a ITO3ar0J0BKH,
takue kak Introduction, Theoretical framework kermem, OTIIMYHBIM OT
OCHOBHOT'O HCIOJIB3YIOUIEr0Csl B TEKCTE, JUisl 00JIeTYEeHUs OPUEHTUPOBAHMS
IO TEKCTY;

— UCIIOJIB30BAaHUE KYpPCUBA JJISl BBIAECICHUS KIIFOUEBBIX MOHATUN U uueil. Tak,
B ATOH K€ CTaTbe KYpPCHUB HCHOJIb3YEeTCS IJIi 00O3HAUYEHUS W3AATENIbCTB,
nanpumep CNN Digital, Daily Maverick u The New York Times;

— HCMOJB30BaHHUE KUPHOTO MIpUdTa NI BBIACICHUS KIIOYEBBIX MOHSATUU U
uneit. Hanpumep, B Tabnune 2 >xupHBIM MIPUGTOM BBIICTIEHBI KIIOYCBBIC
moHATH, Takue Kax title, subtitle u source of the data;

— HCTOJb30BaHue MH(OrpapuKU I BU3yaTU3allMi CTATUCTUYECKUX JTAHHBIX
n Oosiee 3(PEHEeKTUBHOTO OOBIACHEHUS TPUUYUHHO-CIIEJICTBEHHBIX CBS3EH.
Hanpumep, B Toii ke Hay4HOU CTaThe B TAOJIMIIE HA C. 6 HAIJIAIHO NTOKa3aHa
B3aMMOCBSI3b OTJICIBHBIX JICMEHTOB, a TAK)KE PE3yJbTaThl MCCIICIOBAHU)
[61].

Takum 00pa3oM, C TOYKM 3pEHUS JIMHTBUCTHKH, XapaKTePHbIE OCOOEHHOCTH
HAay4YHO-TEXHHUYECKON  JUTEpaTypbl pACHpOCTPAHSIOTCS HA €€  CTHIHCTHKY,
IrpaMMaTHUKY U JIEKCHUKY.

Eme onnoit oOmielt pekoMeHaaIue KacaTelbHO MOBBIIICHUS YPOBHS SICHOCTH
TEKCTa SBJSETCS  OMYIIEHHE  KYJIbTypHO-cHEIU(UUECKUX  dJIeMEHTOB. Tak,
O.E. lllenoBckuii MpUBOIUT TpUMEpP TeKCTa ¢ OQPUIMAIBHOTO caiiTa KOMITAHUU
ABBYY. B Hem ynomuHarorcs yHuBepcuTeT «M®TH», a Takke <«JIEKIUU IO
dbpany3ckoMy». Tak, B aHTJIOS3BIYHOM S3bIKE OHU OBUIM TEHEPATIU3UPOBAHBI 0
MOHSTHBIX BCEM aHTJIOSM3BIUHBIM 4YuTaTeIsIM “‘University” u “new language” [47, c.
62].

CyMmupysi Bce BBIIICHANIMCAHHOE, MOXKHO CJEJaTh CJEAYIOIIUE BBIBOJBL K

XapaKTCPHbIM 0COOEHHOCTIM HAaYYHO-TCXHUYCCKHX TCKCTOB OTHOCATCA HX YCTKasd
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CTPYKTypa U JIOTHKA, BBICOKAas MH()OPMATHUBHOCTb, TOYHOCTb U SICHOCTh. TEKCTbI
HAYYHO-TEXHUYECKON HAaIpaBICHHOCTH JOJKHBI OBITh HamucaHbl B (OpMaibHOM
CTWJIE U CTporoi Qopme, 4YTO MOAPa3yMEBAET HEUTPAJbHOCTH sI3blKa. YeTkas
CTPYKTypa M JIOTMKA BBIPAKAKOTCA B KOTEPEHTHOCTH M KOTE€3MBHOCTU TEKCTOB; OHHU
JOJDKHBI OBITh TIOCBAILLEHBl KOHKPETHOW TeMe, OBbITh JIOTMYECKH MPABUIBHO
BBICTPOCHHBIMH, a MPENJIOKEHUS JOJKHBI ObITh CBSI3aHBI MEXAY COOOM € MOMOLIBIO
CBA3YIOIIMX CJIOB M KOHCTPYKIMH. YUTO Kacaercs JEKCHYECKOrO0 COCTaBa, OH
0a3upyeTcs Ha LEeNeBOM ayTMTOPUU TEKCTA: €CIIH LIeJIeBast ayIUTOPUS — YCPEIHEHHBIN
PELUINUEHT, TO JIEKCHYECKUHA COCTaB JOJDKEH COCTOSITh IIPEMMYLIECTBEHHO W3
oOLIEYTOTPEOUTENBHBIX CJIOB, a €CJIU LeJieBas ayIUTOPHs TEKCTa — CIIELHAIIUCTBI, TO
B TEKCTE JOJDKHBI IIPEUMYIIECTBEHHO COJIEPKATHCS TEPMUHBI U CIICLIUAJIbHAS JIEKCHKA,
KOTOpPbIE KOPPEKTHO TOJIKYIOTCSI B TOW c(epe, K KOTOPOH OTHOCHUTCA TEKCT. UTO
KacaeTcsi CHUHTAKCHMYECKUX OCOOEHHOCTEM TEKCTa, TO OH HE JOJDKEH COJEp)KaTh
OPEJJIOKEHUM, KOTOpble cOcTOSAT Oonee dyem u3 35 cioB. CaMu mpeasioxKeHHs
IIPEUMYILIECTBEHHO COCTABJICHBI B AKTUBHOM 3aJIOT€, OJHAKO K€, HECMOTPSI HA 3TO,
BaXXHO U HCIIOJIb30BAHME MACCUBHBIX KOHCTPYKUUH i 100aBieHUs (HOpMaIbHOCTH
HAyYHO-TEXHUUECKOMY TeKCTy. CaMHU TEKCThl JOJIKHBI OBITh OTPEAAKTUPOBAHBI U
n30aBJeHbl OT JIEKCUKO-CEMaHTHUYECKON mneperpyxeHHoctd. Ilomumo 3Toro, Ha
SACHOCTb TEKCTA IIOJIOKUTEJIBHO BIMAIOT W PaA3JIMYHBIC BBIACICHUS KIIHOYEBBIX
NOHATUH U maparpadoB. Hampumep, BblielieHHE KIIOYEBBIX MOHSITHH U TEPMHUHOB
KypPCHUBOM, a TaK)Xe BBIJICJICHHE HOBBIX maparpadoB *XUpHbIM Hmipudrom. OgHUM U3
BAKHEMIIIMX DJIEMEHTOB [JIsl TOBBIIIEHUS YPOBHS SICHOCTH TEKCTA SIBISETCS
WCIIOJIb30BaHue pazinyHol uHdorpaduku, HapuMep, TabJIHII.

Takum 06pazom, paccMOTpeHHE OCOOEHHOCTEN SICHOCTH HAayYHO-TEXHUYECKUX
TEKCTOB MO3BOJIMJIO BBISIBUTh OCHOBHBIE TPEOOBAHMS K UX CTPYKTYPHOM OpraHU3alNH,
JEKCMYECKOMY M CHUHTakcuyeckomy  odopmieHuto.  Tak,  paccMOTpeB
npeIBapUTeNbHYI0 00pabOTKYy TEKCTOB, Mbl MOXEM NEPEeUTH HEMOCPEACTBEHHO K

pPacCMOTPEHHMIO Mpolecca X peepaTHBHOTO MEPEBOIA.
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1.2 Pedepar Hay4YHO-TEXHHYECKOT0 TEKCTa M  MOCJeXYHOUIUI

pedepaTUBHBIN NEPeBO]

B npenpiaymem maparpade 1aHHOTO MCCIIEIOBAHUS MBI PACCMOTPENH CTIOCOOBI
M0 CO3/IaHUIO TMOHSATHBIX TEKCTOB HAyYHO-TEXHHYECKUX padbor. OmHaKo, COTJIACHO
OJIHOM W3 1eliel Hameld pabdoThl, HAM HEOOXOJAMMO CO3/1aTh HE MPOCTO MOHATHBIN
TEKCT, a pedepaTUBHBI TEPEBOJ HAYYHO-TEXHUYECKUX  MATEPHAIIOB  IIO
aHTUOJIOKUPOBOYHBIM CUCTEMAM aBTOMOOMJIS.

['oBopst 00 0O3HaKOMIIEHHH € OOJIBIIMMU 00beMaMu MH(POPMALIMH, HENb3sl HE
VIOOMSIHYTh O pedepaTUBHOM IiepeBojie TekcTa. PedepaTuBHBI mepeBOa YacTo
UCIIOJIB3YETCSl B HAYYHO-TEXHUYECKOM, a TakXke B JeJNOoBOM cdepax, Tam, TJe
HEOOXOJIMMO B MaKCHUMAaJbHO CXKaTbhl€ CPOKHM O3HAKOMUTHCS C OOJBIIUM 00BEMOM
MatepuasioB W uHpopmaruu. Takoil MOAXOJ] HAMHUCAHUIO U TEPEBOAY TEKCTOB
MO3BOJISIET BBIWICHUTh HEOOXOIMMYIO WH(MOPMAIMI0 M3 TEKCTOB OpUTHHAA, TPU
ATOM COXPAHUB €€ IEJIOCTHOCTh U MH(OPMATUBHYIO MOTHOTY. B nannom naparpade
MBI OIIPEACIIUM, KaKue 3aJ1auu peiaeT peepaTuBHbIN epeBO, MPOAHATUZUPYEM €TI0
OCOOCHHOCTH, a TAKXK€ BBIJICIUM €ro OTIIMYMS OT OOBIYHOTO M AHHOTHUPOBAHHOIO
nepeBo/ia.

JIisi Hayana HaM HEOOXOAMMO OMPENEIUTHCS C MOHATHEM pedhepaTUBHOTO
nepeBoJia, a TaKXe BBIICHUTh, Y€M OH OTJIMYAeTCsd OT OOBIYHOIO HAY4YHO-
TEXHUYECKOTO NEPEBOJIA WU, HAITPUMEP, OT AHHOTUPOBAHHOTO MEPEBO/IA.

UToOBI MOHATH, YTO TaKOe pedepaTUBHBIN MEPEBO/I, CHaUYajla HEOOXOAUMO JaTh
oTpeieSICHHE TaKOMY TIOHSTHIO, Kak «pedepary.

Cormacao T.B. MatBeeBoii, pedepaT — 3TO0 «ITUCHMEHHBIN BTOPUYHBIA TEKCT,
1[eJIb KOTOPOTO COCTOMT B UBJIOKEHHUU U OCMBICIICHUHM COJIEPKAHUS TEPBUYHOTO
TEKCTa WIH TPYNIbI TEKCTOB. Bocmpon3Benenre Tekcta coueraercs B pedepare ¢ ero
JIOTUYECKON XapaKTePUCTUKOW W PEAKUMHU OOBEKTHBUPOBAHHBIMU OIICHKAMH €TO0

conepxanus» [27, c. 376]. I3 aToro cienyer, 4To B CMBICIIOBOM acIieKTe pedepar,
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TaK ke, Kak ¥ pedepaTUBHBIA MEPEBO/], MOJTHOCTHIO BOCIPOU3BOAUT pedeprupyeMblii
TEKCT OpPHUTMHANa, OJHAKO B HEM MOTYT MPHUCYTCTBOBATh U OOBEKTHBHBIC OIEHKU
COJZIEpKaHMsl, TAKKE KaK U MOSACHUTEIbHBIE OTCTYIUICHHUS OT OPUTHUHATIA.

Jl5is 0OBEKTUBHOCTH, 0OpaTUMCS K OMpeeNieHnI0 pedepupoBanusi OT IPYrux
yueHbIX. Tak, mo MHeHHI0 M.A. AnucumoBoii 1 A.B. Ilotemkuna, pedepupoBanue
«TPEACTaBISET COOOM MPOIECC COKPAIIEHHOTO M3JI0KEHUsT OCHOBHOW MH(MOpMaIuu
TEKCTa M W3BJICYEHHE M3 HEro OCHOBHOIO COJEp)KaHHs. BBIXOJHBIM JOKYMEHTOM
JAHHOTO Tpoliecca sBIsAeTCS pedepar — TEKCT, Mepelaroluii OCHOBHYIO
MH(OPMAIMIO UCXOJHOTO JOKYMEHTa B KPAaTKOM BHJI€ M COCTaBJICHHBIN IyTEM €ro
CMBICTIOBOM TiepepaboTkm» [6, c. 22]. JlaHHOe ompeneneHne O4YeHb IMOX0XKE Ha
npenpinyiiee ot T.B. MaTBeeBoii 3a 0lHUM HCKIIIOUEHUEM: B pedpepaTe OTCYyTCTBYIOT
NOSICHUTENbHBIE OTCTYIUIEHUS, C TOMOIIBIO KOTOPBIX OOBSICHSIOTCA HEKOTOPHIE
CJIOXHBIE UJIEU TEKCTA.

Cornacno E.B. Arapkosoii 1 M.P. Bansirunoii, «pedepat npencraBisier coOoi
OOBEKTHUBHOE W KpPATKOE H3JIOKEHUE COJAEpPk AHUS MEPBOUCTOYHHMKA, B KOTOPOM
IpEJICTaBICHbl OCHOBHBIE (DAKTHUECKHUE CBEJEHUS M BBIBOJbI TEKCTA. JTO pe3ysbTar
CMBICIIOBOI KOMIIPECCUU, UM CBEPThIBAHUSA MH(POPMALMK NEPBOMCTOYHUKA 32 CUET
YCTpaHEHHsI BTOPOCTENICHHON WM U30bITOYHOM uHbopmaruu» [3, ¢. 11]. Tlo cBoemy
CMBICIy JAHHOE ONpEIEICHUE II0XO0KE Ha JBa MPEAbIAyIIHX, OAHAKO B HEM
YKa3bIBa€TCsl Ba)KHOE JIOMOJHEHHE, YTO BCS BTOPOCTENEHHAs WM H30BITOUHAS
uHdopMmaIusl ycTpaHseTcs U3 TeKcTa pedepara, TeM camMbiM OCTaBJsii TOJIBKO
OCHOBHYIO HH(OpPMALIKIO MO TEME.

Eme onun nHemanmoBaxHbiii ¢aktop ormeuaer O.A. Kamamnukosa. Tak,
COTJIACHO €€ TMO3ULIMH, B X0J€ pedepupoBaHrs HEOOS3aTEIbHO MOIb30BATHCS JHILb
OJTHUM HCTOYHMKOM MH(POpMALMM, a MCIOJIb30BaTh HECKOJIBKO HCTOYHHKOB
uHpopmaruu onHoBpemeHHo [19, c. 112]. Tem cambiM moBbITIIAETCS OOBEKTHBHOCTH

N JOCTOBCPHOCTb BTOPHUYHOI'O TCKCTA.
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Tak, MbI MOXeM clenaTb BBIBOJ, YTO pedepar B CBOEH CyTH SIBISETCS
BTOPUYHBIM NEPEPa0OTAHHBIM TEKCTOM, LEIb KOTOPOI0 — KpaTKOE H3JI0KECHHE
OCHOBHOM MBICIIA M TMOJOXEHUH OpuruHaiga. BakHO OTMETHTh, YTO MPU 3TOM
YCTPaHSIETCs BCSI BTOPOCTENEHHAS U M30BITOYHAS MH(POPMALIUSI TEKCTOB OPUTHMHAJIOB.
OpgHako B peOKWX cly4asix BO3MOXKHBI TOSICHUTEIIbHBIE OTCTYIUIEHUS, €CIIH
MOHUMAaHUE TEKCTa 0€3 ero MOsSICHEHUS SABJISIETCSI HEBO3MOKHBIM.

BriBesieM U3 BBIIEONUMCAHHOTO padoyee ONpeesieHue TaHHOIO HCCIIEI0BaHN.
Tak, pedepaT — 3TO BTOPUUHBINA NepepabOTaHHBIN TEKCT, 1IEJIbI0 KOTOPOTO SIBISETCS
OOBEKTHUBHOE M KPATKOE M3JI0KEHUE TEKCTa OPUTHMHANIA, B KOTOPOM OIYCKAeTCs BCS
BTOPOCTEINEHHAsA WM W30bITOUYHAsI MH(POPMALMS, TOJyYE€HHAs] U3 TEKCTa OpUTHHAIIA.
3a peAKuM HCKIIOYEHHEM B pedepaTe BO3MOXKHO HCIIONb30BaHHE pedepaTUBHBIX
OTCTYIUICHHH, OJHAKO 3TO JOINYyCKaeTcd JUIlb B TOM Ciy4ae, eciu 0e3 ux
VCITOJIB30BAHUSI HEBO3MOKHO IOJHOE IIOHUMAHHE CIIOKHBIX HJIEH TEKCTA.

OnpenenuB moHsATHE «pedepaTay, Mbl MOXKEM MEpeUTH K pedepaTUBHOMY
nepeBony. Cormacno E.C. Kpamnoii, «pedepaTuBHbII NepeBOJ KaK pPe3yJbTar
NIEPEBOIUYECKON JEATENBHOCTH — 3TO KpPAaTKOE H3JIOKEHUE Ha S3bIKE IEepeBoaa
HamOoJiee CyIIECTBEHHOM HH(OpManuu TEKCTa Ha HMHOCTpaHHOM s3blke. B <...>
crangapre ['OCT P 7.0.99-2018 yka3biBaeTcsi, 4YTO BO3MOXKHA CHUTYyallMsi, KOrja
pedepar CcOCTaBIAOT Ha S3bIKE, OTIMYAIOIIEMCS OT s3blka pedepupyemMoro
nokymeHTa. CnefoBaTellbHO, Mbl MOXEM MPEIINOJIOXKUTh, YTO 3TO ONpEIEICHHUE
pedepara pacnpocTpaHsieTcsi U Ha pedepaTUBHBIM NEpeBOJ C Y4E€TOM TOro, 4TO
NEPBUYHBIA TEKCT CO3/IaH HAa HMHOCTPAHHOM si3bIke» [23, ¢. 102]. 13 3Toro Mbl MOXeM
C/ieJIaTh BBIBOJI, YTO peepaTUBHBINA MEPEBO/ ABISIETCS CONOCTABUMBIM C pedepaToM,
32 OJJHUM HUCKJIIOYCHHEM: B HEM pedepupyemblil TEKCT SBISETCS HAMMCAaHHBIM Ha
A3BIKE, OTJIMYHOM OT TEKCTa OpUTHHAA.

JIiist 0ObeKTUBU3AIMK OTNpeieNieHusT «pedepaTUBHBIN MEepeBO», oOpaTUMCS K

JIPYTUM aBTOpPaM.
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Taxk, FO.I'. AnekceeB u O.A. EropoBa cuuTarot, 4To «pedepaTuBHBINA EPEBO/I,
paccMaTpuBaeMblii KaK YaCTHBIM Ciaydail pedepupoBaHHs, MNPEACTaBISET COOOM
0COOBII BUJ JEATEIBLHOCTH, IPU KOTOPOU OIepaluy NepeBojia TECHO MEePEIUIeTatoTCs
C OMEepalMsMH IO CBEPTHIBAHUIO (KOMIIPECCHH) TeKcTa ... PedepaTuBHbI mepeBos
OJTHOBPEMEHHO BKJIIOYAET MEXKbI3bIKOBOE IMPEoOpa3oBaHME M HEMOCPEICTBEHHO
pedepupoBaHre, TO €CTh CBEpThIBaHME HHPOpPMALMU. SI3BIKOBBIE E€IUHUIIBI
BTOPUYHOTO JTOKyMEHTa 3aMEIlaloT OOJBIINI 00BEM COJEp)KAHUS, YeM €IUHUIIBI
Tekcta opuruHana» [4, c. 8]. CooTBETCTBEHHO, pedepaTUBHBIN MEPEBOJ] SBIISACTCS
O0COOBIM BHUAOM JESTENBHOCTH, MpPH KOTOPOM KOMOMHHPYIOTCS TEPEBON U
KOMIIpECCHsI TEKCTOB  OpPUTHHANOB, OOBeAWHSSI B ce0e  MEeXbI3bIKOBBIC
npeobpazoBaHus U pedepupoBaHue.

CrnenosarenbHo, pedepaTUBHBIA MEPEBOJ cam IO cebe SBISETCS OJHON U3
¢opM mepeBoia, OCHOBHAS ILI€Jb KOTOPOIO 3aKOYaeTcs B Iepefadye cMbicia U
COJIep>KaHUsl OpPUTMHAJA, HO B COKPAIICHHOM BHUJE, MUHYS MEHEE Ba)KHBIC aCIEKThI
TEKCTA.

Takum 00pa3oM, MBI MOXEM BBIBECTH OOIlee omnpezesieHue pedepaTuBHOIO
nepeBojia, Kak BTOPUYHOTO TiepepabOTaHHOTO TEKCTa, HAMMCAHHOTO Ha S3bIKE,
OTIMYHOM OT TEKCTa OpUTMHAla W TEpeNalolero B KPaTKOM BHUAE OCHOBHYIO
uH(OpPMAIMIO TEKCTa OpUTHHANA, MPU STOM COXPAHSIONIIETO B IOJHOM Mepe €ro
JIOTUYECKYIO ~ XapaKTEPUCTHKY M  HCIOJB3YIOUIErO0 TE€ K€  IEepPEeBOAYECKHUE
TpaHchOpMAaIK U IPUEMBI, YTO U P OOBIYHOM TEPEBOJIC.

Tak xak 00a onpeneneHust «pedeparay u «pedepaTUBHOrO MEPEBOAA» UMEIOT
CXOXKYI0 Je(PUHHUIINIO, HE MPOTUBOPEUAIIYIO APYT APYTY, MBI MOJTHOMPABHO MOXKEM
UCITIOJIB30BATh KaK MOHATHE «pedepaTy, TaK U MOHATHE «pedepaTUBHBIN MEPEBOI», a
COOTBETCTBEHHO M OCOOEHHOCTH, OTHOCSIIHECS K pedepaTry, MOTYT MPHUMEHATCA K
pedepaTUBHOMY TEPEBOTY.

CpaBHuM pedepaTuBHBI TEPEBOJl € OOBUHBIM mepeBogoM. CoriacHo

B.H. KomuccapoBy, nepeBojl — 3TO CIOKHBIA U MHOTOTPaHHBIN MPOLECC, KOTOPBII
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BBIXOJIMT JAJIEKO 32 PAMKH IIPOCTOM 3aMEHBI OJTHOIO s3bIKa ApyruM. Ha camom nene,
B XOJE€ IIepeBOJla B3aWMMOJEWUCTBYIOT pas3HbIE KYJIbTYpbl, MHPOBO33pEHMS,
JUTEpaTypHbIE TPAJULUHU, DOIO0XH, YPOBHM pa3BUTHUA, a TakkKe OCOOEHHOCTU
MBIIUICHUSI, TUYHOCTH W YCTOSIBIIMECS HOPMBI [22, c. 22]. MoxHO cKa3aTh, 4YTO
pedepaTuBHBII NEPEBOJ OTIMYAETCS OT OOBIYHOI'O MEPEBO/A 0OBEMOM U CTETIEHBIO
packpbiBaeMOCTH TeMbl. IIpu OOBIYHOM NEpEeBOJE T€Ma PACKPBIBAETCS HACTOJBKO,
HACKOJIBKO €€ pacKpbUl aBTOp, B TO BpeMs Kak MpH pedepaTUBHOM IEpeBOJIE
HE3HAYUTEJIbHBIE AJIEMEHTBI CBOPAUNBAIOTCS (KOMIIPECCUPYIOTCS).

[TomuMo pedepaTUBHOrO NEpeBO/a, B HAYYHOM M y4yeOHON MPAKTUKE TAKXKE
UCITIOJIB3YETCSl AaHHOTUPOBAHHBIM TMEPEBOJ, KOTOPBIA MPEACTABIAET COOOW KpaTKoe
U3JIO)KEHUE COAEpX aHUs HCTOYHHMKA 0e3 NOoapoOHON mepepadoTKU  TEKCTa.
PaccMOTpUM OCHOBHBIE pa3inuusi MeEXAY pePepaTUBHBIM M aHHOTUPOBAHHBIM
IIEPEBOJAMH.

Cormacio C.M. KoBaibuyKy, «aHHOTauusi — 3TO MPEACIBHO CXKaTas
XapaKTEepPUCTHKAa MaTepHalia, 3aKJIIOYaroIascs B HHPOPMALMM O 3aTPOHYTHIX B
UCTOYHHMKE Borpocax. OHa cooOIIaeT, 0 YeM HaIlKCaH MEPBOMCTOYHHK, TO €CTh JaeT
TOJIBKO caMoe oOulee MpeCTaBiIeHue 00 UCTOYHUKE U SBIISAETCA JMIIb yKa3aTeleMm
Ui 0TOOpa MaTepuajoB IO OINpPENEICHHOW TeMe, 3HAKOMUT C HAJMYMEM HYXHOU
uH(GOpPMaIlMU U MPOBOJUT €€ CUCTEMAaTH3aINI0, HO HUKAK HE MOYKET 3aMEHUTh COOOM
nepBOUCTOUHUKY [21, c. 95].

['oBopst 0 pepepupoBaHHOM TEKCTE, MOKHO CKa3aTh, YTO OH SIBJISIETCS CXOKUM
C aHHOTAIMEeN — aHHOTUPOBAHHBIN NMEPEBOJ] TAKXKE MPEAOCTABISIET 00IINE CBEACHHUS O
NEPBOUCTOYHHUKE, PACKPBIBAECT OOIIYIO HJICI0 TEKCTa U JaeT olluee onpeaesieHue AJis
KJIFOYEBBIX IIOHATHM, OJHAKO HE ONMCBHIBAET HMX [JETaJbHO, IOCKOJIBKY CYTb
aHHOTHPOBAHHOTO MEPEeBO/IA — JAaTh OOLIEe MPE/ICTABICHUE M0 TEME OPUTHHAIBHOTO
tekcra. [lo oObemy pedepar Takke NPEBOCXOAUT AHHOTAIMIO, IMOCKOJBKY OHa

ABIACTCA MAKCHMAJIBHO CXKATBIM BAapHAHTOM TCKCTA, B TO BPCMA KadK B pe(bepaTe
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BO3MOJKHBI TIOSICHUTEIbHBIC OTCTYIUICHHS, KOTOPBIE MOTYT IIOMOYb YUTATEIO ITOHSATh
UJICI0, 0 KOTOPOH TOBOPUTCS B UCXOAHOM MaTepHale.

Takum 00pa3oM, MBI MOXEM CJIeNaTh BBIBOJ, 4YTO pedepaTUBHBIA TEKCT
SBIIICTCS CPEIHUM 3HAYCHUEM MEXIy aHHOTAWCH W ITOJIHOIICHHBIM IEPEBOJIOM,
SBIISISICH OJTHOBPEMEHHO W WH(OPMATHUBHBIM, PACKPHIBAIOIIUM TEMY HACTOJBKO,
qT00Bl MMETh O HEW oO0lee MpencTaBiICHHe, W JOCTATOYHO KOPOTKHAM, HE
3aHUMAIOIIUM CJIMIITKOM MHOTO BPEMCHH JUIS TPOUYTCHHSL.

W3yunB pazmuumsi MEXKAY TEKCTOM, pedeparoM M aHHOTAIMEH, MBI MOXKEM
HIEPEUTH K PACCMOTPEHHUIO XapaKTePHBIX 0COOCHHOCTEH pedepara Kak TaKOBOTO.

Pedepar, xkak u m1000i TEKCT, MOXKHO KiaccUPUIMpoBaTh. Tak, COMIACHO
I'.3. AGykoBoii u 3.I'. AnueBy, pedepaTsl mopa3aeiIOTCS Ha HECKOJIBKO THIIOB:

a) IO TUIY MOJIYy4aeMoro pedepara:
1) sKcTpakuus;
2) abcTpakius;
0) Mo ypOBHIO aHAIMN3a:
1) MOBEpXHOCTHBIN YPOBEHB;
2) YpOBEHb CYIIHOCTEH TEKCTa;
3) ypoBeHb JUCKYPCHOM CTPYKTYPHI TEKCTA;
B) IO KPUTEPHIO UCTIOIH30BAHUS OIOPHI HA 3HAHHUS
1) meTozbl O€3 ONOPHI Ha 3HAHHUS,
2) METOJbI C OTIOPOI Ha 3HAHUS,
I') IO TEXHOJIOTHH MOCTpOeHUs pedepaTa:
1) moaXoabl «CBEPXY-BHHU3Y;
2) TIOJXOJbl CHHU3Y-BBEPXY;
1) 10 OPUCHTAIIMN Ha MPEAMETHYIO 00J1aCTh:
1) moaxojpl 0€3 OpUEHTALINU Ha IPEIMETHYIO 00JIaCTh;

2) TOJXOJbI C OPHUEHTAIMEH Ha KOHKPETHYIO MpeAMeTHY0 00acTs [1, ¢. 16-17].
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PaccmoTpum moapoOHEe ONWH W3 TUIIOB, BBIJCICHHBIX B KiacCHUUKAINH, a
UMEHHO S3KCTPAKIUIO, UTPAIONIYI0 BAXKHYIO POJb B TPAKTUKE pedepupOBaHHS U
00Ja1at0UIYI0 PSIAOM CIEU(PUUYECKUX XapaKTEPUCTUK. DKCTPaAKLIUS, B PsAe HAyUYHbIX
TPYZOB TaKKe Ha3bIBaeMas KBazupedeprupoBaHUEeM, N3BICUCHUEM HH(GOPMAITMOHHBIX
onoxoB (wm sentence extraction), He mpeanosaracT HaJMUYUS B3aUMOCBSI3EH MEKITY
BbIOpaHHBIMU HWH(MOpMamoHHbiMU Onokamu [12, c. 13]. Opgnako, abGcomntoTHOE
OONBIIMHCTBO  CYIMIECTBYIOIIMX  CHUCTEM  aBTOMATHYECKOro  pedepupoBaHuUs
MPOMBIIIUICHHOTO HAaNpaBJICHHUs] pealM30BaHbl B paMKax JaHHOTO IMOAXOAa, 4YTO
CBUETEIBCTBYET O MAJIOW 3HAYMMOCTH UMEIOIINXCS Y TAaHHOTO METO/Ia HeJIOCTATKOB
B YCIIOBHUSIX KOMMEPYECKOTO pedepUpOBaAHHUS.

AOcTpakiys, WiId U3BJIcUeHUE coaepxkanus (content extraction), nmpencrapiser
coboii reHepanuio pedepara U TpeAnosiaraeT CO3JaHUE YHUKAJIBHOTO TEKCTa,
coJiep KaTelIbHO 000O0IIAIOIIET0 U CTPYKTYPUPYIOIIETO TEKCT UCXOMHOTO JIOKYMEHTa
[40, c. 6]. AOGcTpakTHBIH TOAX0A K pedepHpPOBAHUIO XapPaKTEPU3YETCs HATHUHUEM
psiga oOs3aTENBHBIX DJTAmoOB, CPeAW KOTOPBIX: aHAW3 MCXOAHOTO TEKCTa C
reHepanueil BHYTPEHHETO TMPEJCTaBICHUS, CEMAaHTHUYECKOE CKaTHUE BHYTPEHHETO
NPEICTaBICHNUS U CHHTE3 TEKCTa HOBOTO pedepaTa.

JIOTIOTHUTENBHO, B paMKax aOCTPaKTHOTO TMOJX0Ja, MPUHSTO BBIACIAThH
CJIEIyIONTUE HamNpaBlIeHUs: a0CTpaklMsg Ha OCHOBE JMHTBUCTHYECKOTO CXKATUS U
aOcTpakius ¢ onopoi Ha 3Hanus [39, c. 99].

Jlanee paccMOTpUM €Il€ OJWH acheKT KiacCU(UKaIMi, OCHOBAaHHBIM Ha
rIyOWHE aHaJIM3a TEKCTa. OH BKJTFOYAST TPH THIIA.

[Monxomer  moBepxHocTHOro  ypoBHs  (mimm  surface-level — approach)
XapaKTEePHU3YIOTCS OTCYTCTBHEM YTIIyOJeHHOro aHayim3a Tekcra. CoryiacHO JaHHBIM
MOJIX0JIaM, TIPETOKCHHSI clemyer paccMaTpuBaTh KaK JTUHEHHYO
MOCJICIOBATEILHOCTh CJIOB WM, B PEIKUX CIydasx, CJIOBOCOYETAHHM, HECBS3HO

cOOpaHHBIX B TEKCT.
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[Momxomer ypoBHeH cymiHocTed Tekcta (mmm  entity-level — approach)
IOJIPa3yMEBAlOT JIETAIbHOE PAcCMOTPEHHE MOJEIM TEKCTa Ha OCHOBE MOJEIH
CTPYKTYPHOW CBS3aHHOCTH TEKCTa (KOTE€3MM), a TaKXKe OJIIEMEHTOB TEKCTa,
Ha3bIBAEMBIX CYIIHOCTSAMHM, M HX B3aUMOCBS3b. IIpH 3TOM, B3aUMOCBSA3SIMU
CYIIHOCTe MOTYT BBICTYNaTh TaKHe IIOKa3aTelM, Kak KOpPePepEeHTHOCTD,
aHaopHUYeCKHEe OTHOIICHHUS, a TAK)KE COBMECTHAS BCTPEYAEMOCTh CYITHOCTEH TEeKCTa.

[Toxxompl ypOBHS JTUCKYpCHOW CTpyKTypbl Tekcta (mimu discourse-level
approach) mpeamoyiaraloT aHaJIM3 MCXOJHOTO TEKCTa Ha OCHOBE TJI00ATBHOM
CTPYKTYpbl M CBS3M QHAIU3UPYEMOr0 TEKCTa C 3aJ0KEHHBIMH B  HEM
KOMMYHHUKATHBHBIMH IessMd. OCHOBY JaHHOTO IIOJXOJa COCTaBISCT aHalu3
KOTEPECHIIMU TEKCTa — aHaJIW3 COJCPXKATEJIbHOH MOJEIM CBSI3aHHOCTH TEKCTa,
OPEACTABISAIONIMNE  CO0OH CEMAaHTHUKO-IPAarMaTHYECKUE AacCleKThl CMBICIOBON |
UHTEPAKTUBHOMN CBSI3aHHOCTH JUCKYypca JOKAJIHLHOTO U III00aIBHOr0 MaciiTada.

Tawke mpu KiIaccupuUKaluu peepaToB YUUTHIBACTCSA CTCICHb OMOPHI Ha
npeaBapuTeIbHbIC 3HAHUS, KOTOPBIX CYIIECTBYET Ba: METObI 0€3 OIMOphI Ha 3HAHHMS
U ¢ omopoi Ha 3HaHuA. Tak, MeTonabl 0e3 omopsl Ha 3HaHus (wmm knowledge-poor
approach) He mpexmojaraioT co3gaHus 0a3pl 3HAHWA HCCIEAYEMOM IMPEIMETHOM
00JIACTH C II€JbI0 MOHMMAHUS CMBIC/Ia TEKCTa Ha €CTECTBEHHOM si3bIKe. MeTombl ¢
omopoii Ha 3Hanusa (wnm knowledge-rich approach) mamportus, ans GpopMmupoBaHHUs
pedepara TpeOyrOT 0053aTEIBHOTO HCHOIb30BaHUSI CIEHHAIBHBIX 0a3 3HAHUU,
cojZiepKalMX HaOOp IBPUCTHK M TMPaBHJI, CBOMCTBCHHBIX CHEHU(UKE HCCICAyeMOM
peaMETHOM 00JIacTH.

BOJBIIMHCTBO COBPEMEHHBIX METOIOB H3BJICUCHHUS IMPEIIONKEHUH M METOJ0B
a0CTpaKIMK Ha OCHOBE JIMHTBUCTHYECKOTO CHKATHS OTHOCATCS K METo/aM 0e3 OMmopsI
Ha 3HAHHUS, YTO MOATBEPKIACT 3(PPEKTHBHOCTh MPUMEHEHHS TAHHOI'O METoJa B
YCIOBHSX KOMMEPUYECKOTO U MPOMBIIIIJICHHOTO pedeprupoBaHHs.

Eme oaHMM BaXHBIM TMapaMEeTPOM KJIaCCU(UKAIMK SBJSIETCA CTpaTerus

MOCTPOCHUS pedepaTa; MpHU TOM Pa3TUIAIOT HUCXOSIINN U BOCXOISIIIMN MOIXO/IbI.
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[Ipm Hucxomsmem monxone (mmu  top-down approaches) mpenmosaraercs
TpaHchopMarysl HUCXOJHOTO TEKCTa HAa OCHOBE W3BICYCHHUS WH(OpMaIuu B
HEKOTOpOEe, HEONpEeIeIICHHOe 3apaHee, Oojee CoJep)KaTebHOE BHYTPECHHEE
MPEICTABICHUE C TOCIEAYIONUM PSIOM MAHHMYJISIUNA B (HOPMHUPOBAHUEM TEKCTa
UTOTOBOTO pedepara.

Bocxopsmmii  momxon  BKIOYaeT B ceOsl  MCIIOJIB30BAaHWE  METOJIUKU
WH()OPMAITMOHHOTO TOWCKA C BBIJCIICHUEM PEJIEBAaHTHBIX (PAarMEHTOB HCXOIHOTO
TEKCTa, Ha OCHOBE KOTOPBIX B AalibHEHIIIEM (DOPMHUPYETCsS UTOTOBBIN pedepart.

Hakonen, npu knaccudpukanuu pedepaToB YIUTHIBACTCS WX OPHUCHTAIMS Ha
npeaMeTHyo obnacth. [loaxoasl 6€3 OpueHTalMK Ha MPEIMETHYI0 00JIacTh — 3TO
METO/Ibl, MPUMEHUMbIE KO BCEM TEKCTaM, HE3aBUCHMO OT WX TEMAaTHKU WIH 00JIacTh
3HaHui. OHU UCHOJB3YIOT YHUBEPCAIBHBIE alTOPUTMBI 00pa0OTKH TEKCTa, KOTOPHIC
HEe TpeOYIOT CIEeNHATM3UPOBAHHBIX 3HAHUIM WM aJlallTallid M0J KOHKPETHYIO chepy.
Hampumep, Takue NOIXOIbI MOTYT TMOJaratbCsi Ha aHalU3 CTPYKTYpbl TEKCTa,
YaCTOTHOCTH CJIOB MJIM MCITIOJIb30BAHUE OOITUX S3IKOBBIX MOJCIICH

[Toaxoap! ¢ opueHTaIEN HA KOHKPETHYIO MPEIMETHYIO 00JIaCTh — 3TO METO/IbI,
aJanTUpPOBaHHbIE JUIsi pabOThl C TEKCTaMU U3 OINPEIEICHHOW 00JIacTH 3HAaHUI
(Hanmpumep, MEAMIINHA, IOPUCTIPYICHIMS WM JKOHOMHKA). OHHM HCHONB3YIOT
cnenupuyecKre TEPMUHBI, MAOJIOHBI U 3HAHUS, CBsA3aHHBIC ¢ ATOM cepoit. Takue
MOIXO/IBI MOTYT OBITh 00JIe€ TOYHBIMH, HO MX NMMPUMEHEHNE OTPAaHUYCHO TEMATHUKOM,
JUTSL KOTOPOU OHU pa3paboTaHBbI.

I[Ippu BceM 3TOM HEOOXOIUMO OTMETHUTh BBICOKYIO CTEIEHb YCIOBHOCTH
KJacCU(PUKAIMM  COBPEMCHHBIX THIIOB aBTOMATHYECKOro pedepupoBaHUS |
aHHOTUPOBAHUSA, TOCKOJIbKY TMPUMEHSEMbIE Ha MPaKTUKE METOJbI, KaK MpaBuio,
coueTaroT B ce0e¢ HECKOJIBKO IMOAXOJ0B Pa3HOM HaIpaBlIeHHOCTH. Hepenku Taroke
UCKITIOUNTETbHBIE KOMOWHAIIMN METONK, IPUMEHUMBIE B PSIJIe YHUKAIBHBIX CITydacB

daHa/In3a TCKCTAa M HEC HOCAIIIHNX MaCCOBBIU XapaKTCp H3-3a HCBO3MOXKHOCTH HX
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NPUMEHEHHUS NIPU aHAIM3€ TEKCTOB Pa3IMYHbIX THUIOB MM TEKCTOB, HAMMCAHHBIX Ha
pa3IMYHBIX S3bIKAX.

[Ipoananu3upoBaB TaHHbBIE THUITBI, MOXKHO CKa3aThb, YTO pedepaTUBHBIN MEepeBO/]
10 aHTHOJOKUPOBOYHBIM CHCTEMaM aBTOMOOMIIS OyAeT:

— a0CTpakTHBIM, MOCKOJBKY MBI MOAXOAMM K HAMCAHUIO HAIIETo MepeBoja

PAKTUYECKH, a TIEPEBOJT JOJIKEH OBITh CBA3HBIM MEX]y COOO0i;

— HaIlMCaHHBIM Ha YPOBHE CYIIHOCTEH TEKCTa, MOCKOJIbKY MBI HE oOjamaeM
HEOOXOUMBIMU KOMIIETEHIIMSIMU B MH)KMHUPUHTOBOH cepe U HE MOXKEM B
HEOOXOAUMON CTENEHU OLIEHUTh BIMSHUE PA3IUYHBIX (PAKTOPOB JAPYr Ha
ApyTa,

— HaIllMCaHHBIM C OTOPOW Ha 3HAHUA, MOCKOJBKY JaHHas cdepa sSBISETCS
CIIO)KHOM U HaM OyAyT HEOOXOIMMBI JOIMOJIHUTENIbHBIE MaTepHUasbl s
Oosee rIyOOKOrOo TMOHHMMAaHUS TEMbl aHTHUOJOKHPOBOYHBIX CHUCTEM
aBTOMOOMIIS;

— HaIllUCaHHBIM C TOMOUIbIO MOAXO0JA «CHU3Y-BBEPX», IOCKOJIBKY Y Hac
OTCYTCTBYIOT HEOOXOIMMBIC 3HAHUSA B c(hepe MHKUHUPUHTA U MBI HE MOYKEM
BOCITPOMU3BECTHU 00JIee COIePKATENbHBINA TEKCT M0 JAHHOW TEMAaTHUKE;

— HaIllMCaHHBIM C OpHUEHTAlMell Ha KOHKPETHYIO MPEIMETHYI0 001acTh,
MIOCKOJIbKY =~ OTHOCHUTCA K  KOHKPETHOM  obimacTh  3HAHUA  —
aBTOMOOHIIECTPOEHHUIO — M MCTIONB3YEeT Crieln(UIecKrue TEePMUHBI U 3HAHUS,
CBSI3aHHBIC C TAHHOU C(Eepoid.

Cymmupysi Bce BBIIIGHAaNMCaHHOE B maparpade, Mbl MOXEM CKa3aTb, 4TO
pedepar sBHsSeTCS OAHOW U3 caMbiX A((PEKTUBHBIX METOIUK TOTPYXKEHUS B
ONpPENENCHHYI0 TEMaTUKy [JIsl HENOJrOTOBJICHHOTO uurtareis. PedeparuBHbie
NIEPEBO/IBI ABIISIOTCS HE HACTOIBKO OOBEMHBIMH, KaK TEKCTHI OPUTHHAJIOB, HO B TO )K€

BpEM:A M HC HACTOJIBKO CXKATbIMH, KaK daHHOTAIIUH.
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Taxxe, npoaHanM3upoBaB KiaccU(UKAMIO pePEpPaTUBHBIX TEKCTOB, MBI
MOJKEM CKa3aTh, YTO BCE JJIEMEHTHI TEKCTa OyayT CBA3aHbl MEXAy COOOM Kak
KOT'€3MBHO, TaK M KorepeHTHO. PedeparuBHbIil miepeBosl OyJeT HamKMCaH Ha ypOBHE
CYIIHOCTEH TEKCTa, TO €CTh Mbl HE OyJeM CIHIIKOM YTIIYONIAThCSA B TEMAaTHUKY
aBromoOunectpoenus. llpu pedepatuBHOM TMepeBoAe MbI OyleM ONHUpPATbCS Ha
WH(OPMAIMOHHBIA HCTOYHUKHU U3BHE, MOCKOJIbBKY He o0iazaeM HeoOXOIUMbIMU
3HAaHUSMHU T0 TEMaTHKEe aBTOMOOWIIECTPOCHHMS, a TaKKe IMepeBo] OyaeT HamucaH
MOJIHOCTBIO C OPUEHTALIMEH Ha aBTOMOOMIIECTPOCHHE.

Tenepb, paccMOTpeB KIACCH(PUKALMIO THUIOB pedepupoBaHUs TEKCTOB, MbI
MOJKEM TMEpPEeHTH K U3YYEeHHI0O OCOOCHHOCTEH HamucaHusi pedepaToB W BBHITOJIHEHUS
pedepaTuBHBIX MEPEBOIOB.

Kak wmbl BeIsicHWIM paHee, pedepar W peepaTUBHBIN MEPEBOM SBISIOTCS
BTOPUYHBIMU TIEPEPaOOTAHHBIMU TEKCTAMH, II€JIb KOTOPBIX — KPATKOE H3JI0KECHHE
OCHOBHOM MBICTTM W TOJIOKEHUM, JTaHHBIX B TEKCTe opuruHana. [Ipm sTom BO
BTOPUYHOM TEKCTE YCTPAHSAETCS BCSl BTOPOCTENECHHAs U M30bITOYHAs WHGOpMaIus
OpUTHHAJIOB.

CormacHo  MeTroaMyeckuMm  pekomeHaauusm  Ilepmckoro — kosuiemxka
MPEANPUHAMATENILCTBA M CEpPBHUCA, TMOPSIOK HamucaHus pedepara COCTOUT U3
CJIEYIOIIUX 3TaIloB.

— IlopGop nurepaTypsl N0 U30paHHOW TeME€ M O3HAKOMJIEHHE C HeW —
3aKJII0YaeTCsl B MOAOOpE JUTepaTypbl, COIVIACHO KOTOPOM MOXKHO Oyner
COCTaBUThH O0Illee MPEACTABICHUE MO TeMe pedepaTa, OLEHUTh 0KHIAEMBbIii
00BEM PacCKphIBAEMBIX BOIIPOCOB, a TAKKE COCTABUTH pabouMii 1miaH pedepara.

— CocraBnenne MmiaHa pedepara. «Ilman pedepara — 3T0 OcHOBa PadOTHI.
Borpocs! m1aHa 10mKHBL OBITh KPATKUMHU, OTPAXKAIOIIUMHU CYIITHOCTh TOTO, YTO
u3JlaraeTcs B cojJepkaHuu. PekoMenayercst Opath He Oojee ABYX WU TpeEX
OCHOBHBIX BompocoB. He crenyer mneperpyxarb IUIaH BTOPOCTETIEHHBIMU

BOIIPOCAMM.
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— V3ydeHne OTOOpAaHHBIX JUTEPATYPHBIX HUCTOYHHKOB — 3Tall, HA KOTOPOM, KaK
MPaBUJIO, THUITYTCS KOHCHEKTHI W BBIACIAIOTCS TJIABHBIC MBICITH, KOTOPHIC
aBTOP CUUTAET IJIaBHBIMU M XOYET UCIIOIb30BaTh B CBOEM pedepare 1o Teme.

— Hanwucanue tekcra pedepara — nporecc co3aHusi BTOPUUHOTO TEKCTA.

— Odopmienue pedepata — BBITOIHAETCS (€CIM €CTh Takas HEOOXOJIMMOCTH)
COTJIACHO HOPMATHUBHEIM JIoKyMeHTaM [33, ¢ 5-6], [34, c. 4-8].

[lepeiinem HEMOCPEACTBEHHO K IIPOLIECCY HATMCaHUs pedepaToB.

Kacaemo ctpykTyphl HanmcaHusi, peepat COCTOUT U3 TPEX OCHOBHBIX YaCTEH:

— BBEJICHUE;

— OCHOBHOM TEKCT,

— 3akmodenue [38, c. 3-4].

Bo BBeaenun HeoOxoaumo o0O3HAYaTh 1I€JIb HamucaHusi pedepara, a Takxke
MEePEUYUCIIATh 3aJlaud, IMOCTaBJIEHHbIE B pePepupyeMoM HUCTOYHUKE. Takke BO
BBEJICHUM HEOOXOJMMO KpaTKO OIMHUCATh COJEPKaHHE KaXKIOro pasiena padoThl U
JaTh OOIIYI0 XapaKTEPUCTUKY OCHOBHBIM UCTOYHUKAM, UCIIOJIB30BaHHBIM B IIPOIIECCE
noaroToBku pedepara [29, c. 4-5].

[Ipn HamucaHWM OCHOBHOHM YacTH, KaK W YKa3bIBAJOCh B BBINICHAITMCAHHOM
HaMH OMpEACJICHUH, BCS KIIO4YeBas WH(OpMaIMs KOMIIPECCUPYETCs, TO €CTh
C)KMMAeTCsi, a BCS M30BITOYHAS W BTOPOCTENECHHAs WHMOpMAaIs, €Ciu OHa He
SABJISIETCS BaXKHOW IS TIOHMMAHHUSI TEKCTa, ype3aeTca. VIMEHHO Ha STOM JTame
11eJ1eCO00pa3HO MPUMEHSATh pa3pabOTaHHBIE PaHEee MOIXOIbI 110 MOBBIIICHUIO SICHOCTU
HAyYHO-TEXHUYECKUX TEKCTOB (cM. § 1.1), 4TOOBI COXpaHUTH TOTUYHOCTH, YETKOCTh U
JIOCTYITHOCTh COJICPKaHMUS.

[Ipu »ToM B Merommueckom mocobmn Kazanckoro dDenepanbHOTO

yHI/IBepCI/ITeTa BBIACIIAIOTCS CICAYIOIMINUC TpC6OBaHI/I$I K HaIlMCaHUIO OCHOBHOM 4YaCTHU

pedepara:
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TEKCT pedepaTta HE TOMKEH COAEPKATb HHTEPIPETAINIO COACPIKAHUS
JOKyMEHTa, KPUTHYECKUE 3aMEYaHs W TOYKY 3pEHUs aBTopa pedeparta, a
TaK)Ke HHPOPMAITNIO, KOTOPOH HET B UCXOJTHOM JJOKYMEHTE;

TEKCT pedepara JOHKEH OTIMYaThCS JAKOHHYHOCTHIO, YETKOCTHIO,
yOemUTEeNTbHOCTEI0O  (POPMYIMPOBOK,  OTCYTCTBHEM  BTOPOCTEIIEHHOM
uHpopMaIuy;

B TeKCTe pedepara ciemyeT ynoTpeOisiTh CHMHTAKCHYECKHE KOHCTPYKIIWH,
CBOMCTBEHHBIC S3BIKY HAyYHBIX M TEXHWYECKHX JOKYMEHTOB, H30eraTh
CJIOKHBIX TPAMMaTHUYECKUX KOHCTPYKITUH;

COKpAIllEHHUs] U YCJIOBHbIE 0003HAYEHHUs, KPOME OOIICYNOTPEOUTENHHBIX B
HAy4YHBIX W TEXHUYECKUX TEKCTaX, NPHUMEHSIIOT B HCKIIOYHTEIBHBIX
CITyJasX WX JAI0T WX ONPEACIICHUS MPU TIEPBOM YITOTPEOICHUY;

TaOuIIbl, GOPMYIIbI, YEPTEKH, PUCYHKH, CXEMBbI, TUArpaMMbl BKITIOYAIOTCS
TOJIbKO B cIlydyae HEOOXOAMMOCTH, €CIU OHHM PACKPHIBAIOT OCHOBHOE

coJiep)KaHue JOKYMEHTa W TO3BOJISIIOT COKpaTUTh 00BheM pedepata |26,

c. 7-9].

TpeTbuM © 3aKIIOYUTEIBHBIM JTallOM HamucaHus pedeparta SBISETCS

HaIMCaHWe 3aKIII0OUueHMs. B 3akiroueHun «B KpaTKoW u cxxatod ¢opme u3ararorcs

MOJIYYCHHBIC PE3YNbTAaThl, MPEICTABIAIONIME COOOM OTBET Ha TJIABHBIA BOIPOC

HCCICAOBAaHUA. 3I[CCB K€ MOI'YT HAaMCUaThbCA U I[&J'IBHCIZHIPIC ICPCIICKTUBbLI PAa3BHUTHUA

teMb» [14, c. 9]. OaHako xe B paMKax Hamiero pe)epaTHBHOTO MEpPEBOJA JaHHAS

CTpyKTypa OyJeT HECKOJIbKO BHUJIOM3MEHEHAa: B HeM Oyjaer olliee BBEICHUE, B

KOTOPOM BBOZATCA OCHOBOIIOJArarOIIMC ITOHATHA, JAaJICC OCHOBHAA Y4CTb, B paMKax

KOTOPOH B MOPSIKE JJIOTUYECKOTO PAa3BUTHUS MPUBOAATCS pedepaTHBHBIC TIEPEBOIBI IO

KOKJI0M M3 BBHIOPAHHBIX HAY4YHBIX CTaTed, a 3aTeM — oOoOwuiaroiee 3aKiIO4YeHUE,

KpaTKO IIOABOIAIICC UTOT'U OCHOBHOM 4acCTH.
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[locme paccMoTpeHusi CTPYKTyphl UM 3TamoB  co3gaHusi  pedepara,
1eJIecO00pa3HO MEepelTH K aHalu3y S3BIKOBBIX OCOOCHHOCTEH, XapaKTepHBIX IS
BBITIOJIHEHUS pedepaTUBHOTO nepeBojia. Cpeau sI3bIKOBBIX XapaKTEPUCTHUK OCOOEHHO
3HAYMMBIMU SIBJIAFOTCSL JIEKCUYECKHE OCOOEHHOCTH, KOTOpBIE MPOSBIAIOTCS B
HCITIOJIb30BAaHUU CIICIIMATIM3UPOBAHHON U O0OIICYIIOTPEOUTENHHOM JTEKCUKH, a TAK)KE B
CTPEMIJICHUH K JIEKCHUYECKOW SKOHOMHUU U OJIHO3HAYHOCTH BBIPAKEHUS MBICIIH.

Tax, cormacio E.FO. JlyOuHuHO#H, T7IaBHON JEKCHYECKOW OCOOCHHOCTHIO
pedepaTuBHOrO MepeBojia ABJISETCS UCIIOIb30BAHUE MHOTOKOMIIOHEHTHBIX TEPMHUHOB.
Hanpumep, B peepaTax UCHOIB3YIOTCSI HOMUHATUBHBIE KOHCTPYKIUHU, COCTOSIIIINAE U3
JeTbIpex u 0ojee KoMIoHeHTOB, Hamnpumep, high-speed Air Cushion Vehicle, center
plane maximum wave elevation, single-phase level set free surface.

Ba)xHO OTMETUTH, YTO B TO K€ BPEMS UCIIOJIB3YETCS CKATUE TEPMUHOJIOTHH, TO
€CTh aBTOP HAMEPEHHO CUMAET MHOTOKOMIIOHEHTHBIE TEPMHUHBI B MEHBIIIHE,
3a4aCTy0 JIBYCOCTaBHbIE TEPMUHBI. Hanpuwmep, BBILIICHANMCAHHBIE
MHOTOKOMITOHEHTHBIE TepMHUHBI ObLIM cokparenbl g0 Air Cushion Vehicle, wave
elevation u free surface [16, c. 1691-1692].

[Ipu 3TOM Ba’)KHO OTMETHTb, UTO MPHU MEPEBOAEC TEPMUHOB, IEPEBOAUTHCS OYAYT
TOJBKO MX COKpAIllCHHbIE BAPUAHTHI, MOCKOJIbKY HAIIEH IIEJIbI0 SIBISETCS KpaTKoe
M3JI0KEHUE KITIOUYEBBIX UAEH TEKCTa, a HE MAaKCUMAJIbHO TOJIHAS TIepeaadya CMbICIIOB.

Tax)xe OOHHUM W3 BaXHEUIINX JIEKCUUYECKUX OCOOECHHOCTEN B TEKCTaX
pedepaToB SBISIOTCS KIHIIUPOBAHHBIE MIMOMATUYECKHUE KOHCTPYKIIMHU, HAIIPUMED:
«MPEIMETOM NATBHEUIIEr0 PacCCMOTPEHHUS SIBISIETCS...», «OCTAHOBUMCS MPEXIE Ha
aHaJNKM3€e MOCIEAHEH...», «3Ta ACATENbHOCTh MOXKET OBITh OMpeleeHa Kak...», «C
JPYroi CTOPOHBI, CIEAYET MOAUYEPKHYTh, YTO...» [25, ¢. 19]. Takue nanomaTuueckue
KOHCTPYKIIMU, CBONCTBEHHbBIE, KaK MpPaBUIO, HAYYHOMY CTHUJIIO, MOJOXKUTEIHHO
BIIMSIOT HA JIOTUYECKOE MOHUMAHUE B3aMMOCBSI3€U OTIEIbHBIX AJIEMEHTOB B TEKCTE,

HWHBIMHA CJIOBaAMH, Ha KOT'C3HMBHOCTDH TCKCTA.
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[lepeiinem Kk TrpamMMaTHYECKU-CHHTAKCHUYECKUM OCOOEHHOCTSM pedepaTos.
3mech, COTJIACHO METOJIWYECKUX YKa3aHWsIM SIPOCIIaBCKOTO TOCYIapCTBEHHOTO
yauBepcuteTta uM. ILI. JlemMnmoBa, OTIMYMTEIBLHBIMH YEPTaMH  SBJISIOTCS
onHOOOpa3ne CMHTAKCHCa Ha MPOTSHKEHUU BCETO TeKcTa pedepara. Tak, «matepual
nomaéTcs HE B Pa3BUTHHU, a B CTaTHKE, MO3TOMY B TEKCTe pedepaTa MpeodIragaroT
KOHCTaTUPYIOIIKE COOOIICHUS M TEePEUHCIeHUs, O(POPMIICHHBIC B COCTaBE MPOCTHIX
pacnpocTpaH€HHBIX npetoxeHui» [20, c. 8-9]. Takum oOpa3oM MBI MOXKEM CIEIaTh
BBIBOJI, 4YTO D3JIEMEHTHI pedepaTa JOKHBI OBITh O(QOPMIICHBI B BHJIE IPOCTHIX
pacupoCTpaHEHHBIX TPEIJIOKEHUNH, TO €CTh NPEIIOKCHHH, COACpKAIINX OJHY
rpaMMaTHYECKYI0 OCHOBY, HO 3a4acCTYIO JIOMTOJTHEHHBIX C MTOMOIIBIO BTOPOCTEIIEHHBIX
YJICHOB TPEJIOKECHHUS.

[ToMuMO 3TOTO, B METOAMYECKUX PEKOMEHIANMIX MHCTUTYTa MEXTyHAPOTHBIX
HPKOHOMHYECKUX CBS3€H, YKa3bIBAIOTCS TPYMIBI TJarojoB, YHOTpeOJseMble MpU
pedepupoBanuu. K Hum oTHOCATCSA:

— TJarojbl, yHmoTpeOysieMble ISl TIEPEUMCICHUST OCHOBHBIX BOIPOCOB B JIFO00I
cTatbe: Aemop paccmampueaem, aualuzupyem, packpwvleéaem, pazoupaem,
usnaeaem (umo), ocmanasiusaemcs (Ha yem), 2cogopum (0 wem),

— TJarojbl, HWCIOJb3yeMble IS OOO3HAYEHUS HCCICIOBATEIIBCKOTO  WJIH
HKCIIEPUMEHTAJILHOTO MaTepuaia B CTaThe. A8mMop uUcnoiv3yem, npumeHsem,
onupaemcs (Ha Ymo), ccovliaemcs (Ha wmo), npueooum (4mo), paccmampusaem
(umo), ocHogvigaemcsi (Ha 4em), aHanusupyem (Oamuvie), NPOBOOUM
(uccnedosanue, sIKCnepumMenm), ucciedyem (¥mo);

— TJarojbl, HWCIOJB3YeMbIC  JUISI  TIEPCUYMCICHUS  BOMPOCOB,  ITOMYTHO
paccMaTpuBaeMbIX aBTOPOM: Asmop 3ampazusaem, YNOMUHAem, Kacaemcs,
obpawaem 6HUManue (Ha umo), oceewjaem, Oeraem aKyeHm (Ha uem),
Hamexaem (Ha 4mo), 8CKOJIb3b YNOMUHAEN, 3ampauéaent 6CKOIb3b,

— TJ1aroJIbl, UCIIOIb3YEMbIC IPEUMYIIIECTBEHHO B HH(DOPMAITMOHHBIX CTAThAX MPH

XapaKTEPUCTHKE aBTOPAMH COOBITHSI, TIOJOXKEHUS. Aemop coobwaem,
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YyKa3zvleaem, coobwaem 0 (uem), ungopmupyem, ommeuaem,
ceudemenvbcmeyem, NooYepKusaem, 3asA6Jsen, HNOACHAEMm, KOMMeHmupyem,
packpuleaem,

— TJarojisl, GUKCUPYIONIUE apryMEHTAIHI0 aBTopa (Iu(pbl, MpUMEPHI, [MUTATHI,
BBICKA3bIBaHUS, WUTFOCTPAINH, JaHHBIC, PE3YyIbTaThl dKCIEPUMEHTA). A8mop
npusooum, deMoHcmpupyem, unmocmpupyem, noomeepoicoaem,
000CHO8bIBAEM, OOKaA3bl8Aem, CCbllaemcs (Ha umo), onepupyem (uem),
Cconposodcoaem (Umo) npumepamu, apeymeHmupyem, nooOKpenisem (Ymo uem),

— TIJarojbl, TEpeNalllne MBICIH, O0CO000 BBIIEISEMbIE aBTOPOM: Aemop
noouepxusaem, 8vloeisem, aKyenmupyem, 3a0Cmpsem GHUMAaHue (Ha uem),
0ocobo ommeyaem, Hacmaueaem (Ha uem), oopawaem GHUMAHUE, BLIHOCUM
(umo) Ha nepeavlil niaw, poxycupyemcs (Ha wem), cuumaem 8aMNCHuIM,

— TJIaroJibl, MUCMOJIb3yeMble isi 00O0OIEeHHM, BBHIBOJOB, IOJBEICHUS HTOIOB:
Asmop  3aknmouaem, Oenaem 8bl800, NOO0BOOUM  UMO2, pPe3OMUpPYem,
dopmynupyem (umo), obobwaem, npuxooum K 6vl800y, Oeiraem 0000weHue,
KOHCmamupyem,

— TJarojbl, YMoTpeONsomuecs: npu pePeprupoBaHUU CTAaTEH MOJIEMUYECKOTO,
KPUTHUYECKOTO XapakTepa: Aemop ocnapusaem, Kpumukyem, Onposepeaen,
8o3padicaem, NojeMusupyem, evipaxjcaem Hecoziacue, NpomMueonoCmasinem,
ommeuaem npomueopeyus, yKazvléaem Ha Cclabble CMOPOHbI, Gcmynaem 8
ouckyccuio [28, c. 9-10].

Kpome Toro, B miaHe CHHTaKCHUYECKUX OCOOCHHOCTEH B TeKCTax pedepaToB
TaK)Ke MPUCYTCTBYIOT:

— JIMYHBIC KOHCTPYKIMH — aBTOPCKOE «MbI» + Iiarojl B judHOM (opme (Mbi

paccmompum  Kiroyesvle MNOJIONCeHUss cmamol, Yoeuss 0coboe GHUMAHUE

PE3YIbMaAmam KCHePUMEHMAQ);

39



— Oe3nuuHble KOHCTPYKUUHU (Odanee credyem paccmompemyv, HIAHUPYEMCS
paccmompems);

— CTpajaTelbHble KOHCTPYKIMH (Oanee 6yO0ym paccmompenvl 084 DA3IUHUHLIX
nooxooda K 5moill npodbieme; oOalee pacCMaAmpusaromcs 08a PasiudHbIX
nooxooa K smoii npooneme),

— 0000IIEHHO-JIMYHAS] KOHCTPYKIIMS: UCHONB3YIOM MemO0, 3a0aiu 0CO3HAION,

— MOJAJIbHO-UH(QUHUTUBHASA,  MOJAIBHO-TIPUYACTHAS  KOHCTPYKUHUHU:  (9mo
COOMHOWEHUE MOdHCEem OblMb BbIPANCEHO ..., MONCHO NPOUBECTIU AHATUS...)
[17, c. 119-120].

Eme omHoOil BaxkHOW OCOOEHHOCTBIO pedepaToB SBISETCS KOTe€3usi U
KOTEPEHTHOCTh. Kore3msi — 3TO CBSA3HOCTH CJIOB B TIPEMIOKCHHH W CBS3HOCTH
MPEIOKEHU MEXTy co0oii B TekcTe. KorepeHTHOCTh — 3TO TpaMMarmdeckas,
CTWJIMCTUYECKAs!, IOTUKO-CEMaHTUUYeCKasl 1IeJIOCTHOCTh TeKCTa [, c. 45]. Hampumep,
C JIEKCMYECKOW TOYKH 3PEHHS, TEKCT pedepara CBS3aH C MOMOIIBIO JIEKCHUECKHX
MOBTOPOB U HUCIOJB30BaHUSA CHHOHUMOB. Tak, B TOM K€ caMOW CTaTbe
0.0. AMepxaHOBOM, TE€M WM HUHBIM CIOCOOOM HCIOJIB3YETCS CJIOBO «JIUCKYPC», C
MTOMOIIIBIO KOTOPOTO TIPEIIOKEHHSI CTAHOBSITCS CBSI3HBIMU MEXAy coOoii. Eme omanm
HEMaJIOBRXXHBIM (PAKTOPOM SIBJISIETCS COXPAHEHHE BBICOKOTO YPOBHS KOT€3MBHOCTU
BTOPHYHOTO TEKCTa, IMOCKOJIbKY MCHBIIMK YpPOBEHb KOTE3MBHOCTH TeKCTa pedepara
MOXXET YXYJIIUTh MOHUMaHWE KaK CaMoro TeKcTa pedepara, ero uieil, Tak Hu
MOHMMAaHUE B3aUMOCBSI3M OTIIETBHBIX SJIEMEHTOB TEKCTa MEXIy COOOW, Kak Ha
JOKaJIbHOM, TaK M Ha riobanbHOM ypoBHe [/, c. 14]. Ilonstus koresun u
KOT€PEHTHOCTU YK€ pacCMAaTPUBAINCh B JAaHHOM HccieAoBaHuu paHee (cM. § 1.1).
Tak, B pamkax Hamero pedepaTHBHOTO TIEPEBOJIa TPEAIOIAracTCs IOBBICHTH
YPOBEHb KOTE€3WBHOCTH W KOTEPEHTHOCTH TEKCTa 3a CUYET IMEePBHYHON 00pabOTKH
Hay4HBIX CTATEH.

JlaHHbIC, TIOJIyYCHHBIC B XOJI€ MCCIICIOBAaHUS TAaHHOTO maparpada, moMorin

HaM BbBIIBUTH OCHOBHBIC IIPUHIUIIBI HAITMCAHUA HAYYHO-TCXHUYICCKUX pe(bepaTOB, B
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TOM YHUCJI€ CTPYKTYPY U HOPSJIOK UX COCTABJICHHMS; TAKKE BBISIBICHHBIC MOJOXEHUS
OyIayT CIYKHATh METOAOJOTHYECKOW OCHOBOW IS TMOCIEAYIOmEro pedepaTUBHOTO
MEPEBO/Ia HAYYHBIX CTATEM.

BriBObI IO TIEPBOI IT1aBE

B pamkax mepBoil riaBel JaHHOW IHUCCEPTAMOHHOW PabOThI MBI MOJPOOHO
U3YYWIM OCOOCHHOCTH HAyYHO-TEXHUYECKOTO CTHJIS, NPUHLMUIBI JOCTHKEHUS
SICHOCTH TEKCTa, a TaK)Ke MOHATHE peepaTHBHOTO MEepeBOa M €T0 KiIacCU(pUKAIIHH.

Tak, B mnepBoM maparpage Mbl HCCICIOBAIM OCOOEHHOCTH HAy4HO-
TEXHUYECKOro CTwig TekcTa. OaHONM M3 KIIOYEBBIX OCOOCHHOCTEH Hay4yHO-
TEXHUYECKUX TEKCTOB SBJISIETCS WX YETKas CTPYKTypa, JOTHYHOCTb, BBICOKHUI
YpOBEHb MH(POPMATUBHOCTH, a TAKXKE TOYHOCTh M SCHOCTb. HaydHO-TeXHUYECKHE
TEKCThl JIOJKHBI OBITb HamUCaHbl B (OPMaIbBHOM CTWIE M CTporoil ¢opme,
MOAYEPKUBAIOIIEH B3aMMOCBA3HOCTh BCEX HMX 3JIEMEHTOB. UETKOCTh U JIOTUYHOCTh
JIOCTUTAIOTCS C IOMOILbIO KOTEPEHTHOCTH U KOT€3UBHOCTH, NHBIMU CJIOBaMHU, TEKCTHI
MOJTHOCTBIO MOCBAIIECHBI UCKIIIOYUTEIBLHO TOM T€Me, IO KOTOPOI OHM HalKuCaHbl, OHU
JIOTUYECKA BBICTPOCHBI, a TMPEJIOKEHUs H ab3allbl CBA3aHBI MEXIYy COOOW ¢
MTOMOIIIBIO CBSI3YIOIIUX CJIOB.

JIekcu4yecknil COCTaB TEKCTOB IEJTUKOM 3aBUCHUT OT LEJICBOM ayJIMTOPUU: €CIIH
TEKCT TpeAHa3HA4YeH Il YCPEJHEHHOTO pEIUIIMEHTa, He  00JaJaroIiero
CHEIUAIM3UPOBAHHBIMUA  3HAHMSIMH, TO TEKCT TMHIIETCS C HCIOJIb30BAHUEM
MPEUMYIIECTBEHHO HEUTPAIbHOW JIEKCUKH, €CIIH K€ IIeJIeBas ayJIUTOpUs TEKCTa —
CIEHIUAUCTBI, TO B TEKCTaX NPEUMYIIECTBEHHO WCIOJB3YIOTCS TEPMUHBI H
CIIeMAIU3UPOBAHHBIE CIIOBA.

C TOYKHM 3peHUs CHHTAKCHMUYECKMX OCOOCHHOCTEH, ISl TOBBIMIEHUS SICHOCTH
TEKCTa, PEKOMEHIyeTCsl M30erath MPeIOKCHUM, Ubs JUIMHA MPEBBIIMIACT 35 CIOB.
Takke PEKOMEHIYEeTCS BBIACIATh KIIOYEBBIC TMOHSTUS U TEPMHUHBI C MOMOUIBIO
KypcHuBa WM )upHOro mpudTa, a rpaduku U GOpMyIbl — IEPEHOCUTH HA OTJEIbHBIC

CTPOKH.
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[ToaBoas uTor BTOpOoMYy maparpady Haliero UCCIeI0BaHMS, MbI BBISICHUIIH, YTO
pedepar sBIsSETCS OAHUM U3 Haubosee 3(PQPEKTUBHBIX CHOCOOOB O3HAKOMIICHUS
HEMOATrOTOBIICHHOTO 4YHWTATeNld C OMNPENENICHHOW TeMaTtukoil. B cBoed cytu
pedepaTUBHBIE TEPEBOBI SBISIOTCS COKPAIIEHHBIMH BEPCUSMH OPUTHHAIBHBIX
TEKCTOB, YTO SIBJIsIETCS KpaiiHe 3((EKTUBHBIM B YCIOBHSIX OTPAHUYECHHOTO BPEMEHH.
[Ipu stoM pedepar sBhsierca Oojiee MNOAPOOHBIM, YEM AaHHOTAIMS, IO3BOJISS
npenoAHecTy 6ojee rIydoKoe MOHUMAaHUE TEKCTa.

Taxxxe, mnpoaHanu3upoBaB KilacCUpUKAIMIO pedepaTuBHBIX TEKCTOB, MbI
MOXEM CKa3zaTh, YTO BCE€ AJIEMEHTHl TEKCTa B HalieM pedepaTuBHOM IEpPEBOJIE
CBSI3aHbl MEXITY COOOM KakK KOTe€3MBHO, TaK U KOrepeHTHO. PedepaTuBHbIl mepeBoa
HAIlMCaH Ha YPOBHE CYIIHOCTEH TEKCTa, TO €CTh MbI HE CJMIIKOM YIIyOisiemMcs B
TeMaTuKy aBTomoOwiectpoeHus. Ilpu pedeparuBHOM MepeBojie Mbl OMUPAIUCH HA
nH(OpPMAIMOHHBIE MCTOYHUKHM H3BHE, IMOCKOJBKY HE o0ajaeM HeOoOXOAUMBIMU
3HAHUSIMU 10 TEMATUKE aBTOMOOUJIECTPOCHHUS; TAKKE TIEPEBO/I BBITIOJIHEH MOJTHOCTHIO
C OpUEHTaluel Ha aBTOMOOUIIECTPOCHHUE.

Tak, TeopeTrUeCKre JaHHbIE MOCITYKUJIM OCHOBOU JUJIL CO3JaHUSI METOJ0JIOTHH,
KOTOpass TMOMOIJa HaM I[EpEeUTH K CIHEAYIOIIEd YacTH HUCCICAOBAaHUS —
MPAKTUYECKOMY aHalu3y W pedepaTMBHOMY T€peBOAY HAY4YHBIX CTaTeH,

ITOCBAIICHHBIX aHTI/I6J'IOI(Hp0BOLIHI>IM CHCTEMaM aBTOMOOMJIA.
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I'maBa 2 Ananus u pedgepaTUBHBIN NepeBol HAYYHO-TEXHUYECKHX TEKCTOB
10 AHTHOJIOKHPOBOYHBIM CHCTEMAaM AaBTOMOOMJIS
2.1 AHaJIN3 HAYYHBIX CTaTel M0 aHTHOJOKMPOBOYHBIM CHCTEMaM

ABTOMOOMJISA

B pamkax mepBoil riaBbl JJaHHOM HCCIENOBATEIbCKON padOThl Mbl H3ydau
CTPYKTYpHBIC, JIEKCUYECKHE M CEMaHTHUKO-TpaMMaTHYE€CKHE OCOOCHHOCTH Hay4yHO-
TEXHUYECKUX TEKCTOB. Tenepp, N3y4yuB OCOOEHHOCTH HAYYHO-TEXHUYECKOIO CTUJIS B
TEOPETUYECKOM IUIaHE, MBI MOXEM NEPEUTH K MPAKTUYECKOMY aHAIU3y |
pedepaTtuBHOMY TEpPEBOJYy HAay4YHBIX CTaTEH, MOCBSIIEHHBIX AHTUOJIOKUPOBOYHBIM
CHUCTEMaM aBTOMOOMJIS.

OCHOBHOI 1I€NIbI0 HAIIETO aHallu3a B paMKax JIaHHOTO maparpada siBiseTcs
OLICHKAa TOr0, HACKOJbKO TEKCThl HAy4YHBIX CTaTed 3apyOeKHBIX AaBTOPOB
COOTBETCTBYIOT TEM KPUTEPHUSIM U PEKOMEHAAIMSAM, KOTOPbIE Mbl BBIBEJIM B MEPBOM
naparpage TeOpeTHYECKOro UCCIEAOBAaHUS IO TEME SICHOCTH.

B Xxozme mOArOTOBKM K  BBINOJIHEHHIO TMPAKTUYECKOM YacTH JIAHHOTO
UCCJIEIOBaHUsI HaMHM ObUTM BBIOpAHBI JECSATh HAYYHBIX CTaTel, MOCBAIIEHHBIX
aHTUOJIOKUPOBOYHBIM cHcTeMaM aBToMoOWIA. [Ipu BbIOOpE TEKCTOB MBI OMHPATUCH
Ha aBTOPOB U3 Pa3HbIX CTPaH, Y€ POJHOU SA3BIK SBJSETCS OTIMYHBIM OT aHIJIMKUCKOTO.
Tak, B CIHCOK CTpaH aHAIM3UPYEMBIX TEKCTOB, BXOJAT TaKUE CTPAHbI, KaK DPHUOMHs
[57], KomymoOust [54], Cnosenus [63], Kuraii [62], WMcmanus [65], JluBus [52],
Boernam [68], Hurepust [55] u Memen [53]. Takke HamMu ObUT BBIOPAH OIMH TEKCT,
HAIMCAHHBIA HAYYHBIMU JeATeNIMH U3 BenukoOputanuu [67], B kKadecTBe mpumepa
ATAJIOHHOW AHIJIOS3bIYHOM HAYYHOU CTAThH.

CtpykTypa  aHIJIOSI3BIYHOM ~ CTaTbU  COOTBETCTBYET  BCEM  KaHOHAM
aKaIEeMUYECKOT0 HAyYHOTO CTWJI M JIOTUYECKHM OpPraHW30BaHA B COOTBETCTBUU C

9TallaMU HAYYHOI'0 HCCIICIOBAHUA. BBGI[GHI/IC 4YCTKO (I)OpMYJ'II/IpyeT AKTYyaJIbHOCTb
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TEMBI, TIeJIb U KPAaTKUil 0030p COBPEMEHHOTO COCTOSIHHSI MCCJIEIOBAHMA B O0JACTH
IPUMEHEHUSI UCKYCCTBEHHOIO MHTEJUIEKTa B CUCTEMax 0€30MacHOCTH aBTOMOOMIIEH.
Hanpumep, npeanoxkenne “The use of Al in automotive safety is gaining increasing
attention due to its potential to significantly reduce road accidents” T03BONSET
YUTATEII0 Cpaszy ONpe/IeTUTh MPEIMET U 3HAYUMOCTh UCCIIEIOBAHUS.

OcHOBHasi 4acTh CTaThbM MPEICTaBIsieT COOON TEMaTHYECKH OpraHU30BAHHBIN
0030p, pa3nenéHHbIi Ha HECKOJIBKO JOTHYHBIX MOJPA3/IENOB MO0 KATETOPUSIM CHCTEM:
Advanced Driver Assistance Systems, Collision Avoidance Systems, Driver
Monitoring Systems. ITpu 3TOM KaXIbIi MMOApa3/Ie] HAYMHACTCSA ¢ OOIIETO OIUCAHMS
TEXHOJIOTHH, TIOCJIC YEeTrO JACTCS aHaIHW3 TOCICAHUX TOCTIKCHHM, NMPEUMYIIECTB U
OTPaHUYEHHUM.

HakoHen, B 3aKkiIIO4EHMH KpaTKO OOOOIIAIOTCS OCHOBHBIE pE3YJIbTaThl,
aKIIEHTUPYETCs BHHUMAaHHE HAa 3HAYMMOCTH HWCKYCCTBEHHOTO WHTEIUIEKTA s
noBbIieHuss OezomacHoctd, Hampumep: ‘Al has the potential to revolutionize
automotive safety, but only with careful consideration of its limitations .

[Ipu BBIOOpE cTaTeil MBI OMUPATUCh HA UX TEMbl — OBUIM BBIOpAHBI Kak
0030pHBIE CTaThbM, HM3ydarollye OOLMEe MPUHIUIB padOThl AHTHOJIOKUPOBOYHBIX
CUCTEM, Tak W Oojiee Yy3KHE€ TEMAaTHUKH, BKJIIOYAIONIME B Ce0S KOHKPETHHIC
uccienoBanuss mo cymiectByromuM cucremam ABS (Antilock Braking System,
aHTUOJIOKUPOBOYHAS CHUCTEMA) M BO3MOXKHBIM HMCCJEJIOBAHMSIM B 3TOM 001acTH, a
TaKK€ TIEPEelOBBIM pa3paboTKaM B JaHHOW oOjacTu. Bce HaydHble CTaThy,
BBIOpAaHHBIE HaMH I AJbHEUINETO aHain3a, ObUIM OTOOpaHBl HA AHTJIOS3BITHOM
JJIEKTPOHHOM pecypce researchgate. Ilpu 3ToM BBIOMpaTUCh HAYYHBIC CTaThH,
HarmcaHHbie He mo3nHee 2021 roma. OOmmii 00beM BBIOpAHHBIX CTaTEH COCTaBHII
373156 neu. 3H.

B xome anamm3a BBIOpAaHHBIX HaMH HAY4YHBIX CTaTed MBI ONHPATUCH
UCKIIIOUUTETIFHO HAa T€ KPUTEPHUH SICHOCTHU, KOTOPHIE OBLIM M3y4YeHbl HAMU paHEE B

[IEpBOM IUIaBE JAHHOI'O UCCIIEIOBAHMS.
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[lepeiineM HEMOCPEACTBEHHO K aHAIMU3Y BBIOPAHHBIX HAYYHO-TEXHUYECKUX
TekcToB. Haunem ¢ ux o01iel XxapakTeprUCTUKH.

HGpBOHa‘IaJIBHO, OIIpCACIIMM CTHIIb U KaHP crareii. Bce crarbu HamucaHbI B
HaYyYHO-TCXHUYCCKOM CTHJIC C HUCITOJIb30BAHUEM CH@HI/IaJIHBI/IpOBaHHOﬁ
TCPMHUHOJIOTHH. Ha »st1o0 YKa3bIBACT OTCYTCTBUC JIMYHBIX MECTOMMEHHMN B TEKCTax
CTaTeﬁ, a TaKXKC AaKICHT Ha TOYHOCTS, OOBEKTUBHOCTh U CTPYKTYPUPOBAHHOCTDH
TEKCTOB.

HpH 9TOM B TEKCTaX CTaTed MOKHO 06Hapy}KI/ITL OOJIBIIIOE KOJIMYECTBO
tepmuHOB (Slip ratio tracking, chattering effects, adaptive neuro-fuzzy inference
system, bang-bang controller, braking torque, variable zero lag compensator,
traction force, spiking neural network, extended kalman filter, adhesion coefficient,
electromagnetic linear motor, traction control system, rear-wheel anti-lock braking
system, non-linear model predictive control, longitudinal and lateral velocity
components, electronic stability control, electronic brake distribution, hydraulic
control unit, predictive control algorithm, sliding-mode controller, extended-state
observer, integrated electronic hydraulic brake system, anti-lock braking system,
proportional-integral-derivative, fuzzy logic controller, electronic control unit, model
predictive control, hardware-in-the-loop simulation) u cokpamienuii (ABS, PID, ECU,
FLC, ANFIS, NMPC, VZLC, HCU, HILS, PCA, IEHBS, ESO, BAS, ESC, PCAN,
PWM, TCS, RABS, SNN, ANN, EKF, ANFIS, PID-MRAC), urto sBisercs
XapaKTePHBIM JIJIs1 HAyYHO-TEXHUYIECKHX TeKCTOB (cM. [Ipuit. A).

Kacaemo TemaTtuk crateil, OHM AENATCA HA TPU pa3jaeina:

— pa3paboTKka M ONTUMHU3ALMS aNropuTMOB yrpaieHuss ABS, kortopsie
dboKycupyroTcsi Ha CO3JaHUHM, CPAaBHEHUM U YIYYIIEHUU aJITOPUTMOB
yhpaBjieHus: aHTuOIoKMpoBovyHbIX cucteM (A Comparison of the
Performance of Anti-Lock Braking System (ABS) Using Fuzzy and PID
Controllers, An Intelligent Controller Augmented with Variable Zero Lag

Compensation for Antilock Braking System);
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— JHWAarHoCTHKa, TCCTUPOBAHUC u BIINAHUC BHCIITHUX (l)aI(TOpOB Ha
aHTI/I6JIOKI/Ip0B0‘-IHBIe CHUCTCMBHI, METOAbI OLCHKU 3(1)(1)6KTI/IBHOCTI/I
aHTI/I6JIOKHp0B0‘IHBIX CUCTEM, a TaKXC IJUalrHOCTHKa HGHCHpaBHOCTCﬁ n
aHanu3 BHemHuX BosaciicTBuii (Diagnostic methodology for vehicles
equipped with antilock braking system and electronic stability control, The
Effect of Tire Age and Anti-Lock Braking System on the Coefficient of
Friction and Braking Distance, Vehicle anti-lock brake system - dynamic
modeling and simulation based on MATLAB Simulink and CarSim);

— HHTCTpanusd UCKYCCTBCHHOI'O MHTCIIJICKTA M aJalITUBHBIX CHCTCM, KOTOPBIC
HalpaBJeHbl HAa BHEApPEHUE HEWpoceTell M TUOPUAHBIX KOHTPOJUIEPOB,
MMpCaAHa3HAYCHHLBIC JUUIA ITIOBBIIIICHUA TOYHOCTHU )41 AJAaIlITUBHOCTHU
anTuOoKkupoBouHbIX cucteM (On-line learning applied to spiking neural
network for antilock braking systems, Research on pattern recognition of
automobile anti-lock braking system, Performance of Anti-Lock Braking
Systems Based on Adaptive and Intelligent Control Methodologies).

HeCMOTpH Ha TO, YTO BCC TCKCTLI HAIIMCAHbI B HAY4YHOM CTHIIC, 0)1H0171 nu3

OTIINYUTCIbHBIX OCO6GHHOCTeﬁ KOTOPOI'oO ABJIACTCA JIAKOHUYHOCTB, B CTATBAX BCC JKC
NPUCYTCTBYIOT 3JIEMEHTBI, COJAepXkalue B ce0€ M3IUIIHIO KOTHUTUBHYIO
unpopmaruio. Ilepeurncnum Bce H3OBITOYHBIC JJIEMEHTHI, KOTOPbIE HaM YJajoCh
OOHAPYKHUTb.

— MH30biTounble (pa3bl, KOTOPHIC CIEAYEeT OMYCTHTh WM COKpaTtuTh: "The
simulation was also conducted in CarSim software linked with
MATLAB/Simulink for validation purposes and to address a few limitations
of the ABS model" (cnexyer onyctuts g0 "for validation purposes™); "This
Is the reason why the braking distance was reduced significantly” (ciexyer
ynpoctuth 10 "Therefore, the braking distance was reduced significantly");
"It should be noted that the results obtained from the simulation

demonstrate improved vehicle stability” (cmenyer ympoctuts m0 "The
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simulation results demonstrate improved vehicle stability"); "To address a
few limitations of the ABS model, the simulation was conducted..." (ciexyer
cokpartuth a0 "The simulation in CarSim addressed ABS model limitations");
"It is important to note that the FLC-VZLC offers significant improvements"
(caemyer omyctuth "It is important to note that", mockoibKy IaHHBIH
3JIEMEHT He HeceT B cebe cMbIcaoBoM 3Haunmoctr); It can be seen from the
results that FLC performs better than PID in all the metrics measured"
(caenyer cokpatuth no "FLC outperforms PID in all metrics"); "The ABS
adjusts wheel slip by altering braking oil pressure, and the goals of ABS are
met" (cimemyer cokparuth no "ABS adjusts wheel slip via oil pressure
modulation™).

CnoHbIC TIPEIJIOKEHUS, KOTOPBIE CICAYeT pa3JeiiuTh Ha HecKobKko: "The
anti-lock brake system (ABS)... necessitating the creation of a robust control
system..." — ¢ "The anti-lock brake system (ABS) prevents the wheels from
locking during braking. This necessitates the creation of a robust control
system to manage wheel slip effectively™; "The ABS reduces or increases the
braking moment... must be modulated continuously..." — "The ABS reduces
or increases the braking moment depending on road conditions. The braking
force must be modulated continuously to maintain optimal wheel slip™; "The
proposed FLC-VZLC ensures effective braking torque utilization to achieve
desired slip tracking while minimizing chattering effects and improving
stability” - "The proposed FLC-VZLC ensures effective utilization of braking
torque to achieve the desired slip tracking. It also minimizes chattering
effects and improves vehicle stability";

Hapymienus: mpaBuii MOCTPOSHUs MapajuiebHbIX KOHCTpykumii: "The ESC
functions are: to brake every single wheel..., to correct the yaw angle...,
correcting the slip angle..." — "The ESC functions are: to brake every single

wheel, to correct the yaw angle, and to correct the slip angle™; "The NMPC
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algorithms account for system nonlinearities, and embed constraints, but
allow optimization..." - "The NMPC algorithms account for system
nonlinearities, embed constraints, and allow optimization”.

— Ilpemnoxkenusi, B KOTOPBIX clemyeT W3MEHHTH 3anor: "An optimization
process based on genetic algorithms has been adopted..." (cnedyem
usmenumos Ha "We adopted a genetic algorithm-based optimization
process"); "The simulation was conducted..." (cieoyem zamenumo na "The
simulation was conducted...").

OnHuM W3 BaKHEWIIMX KPUTEPUEB HANMCAHUS HAYYHO-TEXHUYECKOW CTaThbU
SABJISIETCA «3TUKA HCCIEIOBAaHUS), WU K€ «HAydHasi JOOpPOCOBECTHOCTh». B xoje
rIIyOOKOT0 aHajiv3a Hay4YHBIX CTaTeil ObUIO BBISIBIIEHO, YTO TEKCTHI CTATEH cojlepkar
JIOCTOBEPHBIC JaHHBIC, B3SThIE W3 MPOBEPEHHBIX HCTOYHUKOB (TEKCThI HAYUYHBIX
cTaTel COAEpKAaT CChUIKM Ha JAPYrue Hay4dyHbI€ CTaThH); BO BCEX HAYYHBIX CTaThsIX
UCIIOJIB3YIOTCSl PUCYHKH /11 00€CTieUeHHsI HarIsiIHOCTA MaTepuania.

Taxke, Kak Mbl YIOMSHYJIH paHee B TEOPETHYECKOW YAaCTH HAILEro
WCCJIEIOBAHUSI, KOTE€PEHTHOCTh SIBIIAETCSI KIFOUEBBIM ACIIEKTOM JIFOOOTO TEKCTa, HE
TOJIBKO HAy4YHO-TEXHHUYECKOTO, TIOCKOJIbKY OHa OOECIeYMBaeT CBSI3HOCTh W
LEJTOCTHOCTh TEKCTA.

[Ipoananu3upoBaB BCE€ HAyYHBIE CTATbU, MBI CHIEJIAIIM BBIBOJ, UYTO B TEKCTax
OTCYTCTBYIOT Maparpadsbl U MPEAJIOKEHUSI, KOTOPbIE HE OTHOCSTCSA K TE€ME Hay4YHBIX
craTeid. TakuM oOpa3oM, BCe MPOaHATU3UPOBAHHBIC CTATHU SIBJISIOTCS KOT€PEHTHBIMU.

Eme onHMM BaKHBIM 3JIEMEHTOM HAay4YHOI'O CTWJISL SIBJISICTCS KOTE3Ms, WM XKE
CBSA3HOCTb TEKCTA, NMpeasiokeHuil. C MOMOIIBI0 KOT€3UU 00eCceurnBaeTcsl JOTHYHOCTh
Y TIOCJIEIOBATEIIBHOCTD B TEKCTE.

[Ipoananu3upoBaB BbIOpaHHBIC HAyYHBIC CTAaTbU, MBI BBIJEIUIN HECKOJIHKO
BUJIOB KOT€3MBHOM CBS3HOCTH, CPEIM KOTOPBIX ObLIIM OOHAPYKEHBI:

— ykazatenpHble MecTouMenus: "An anti-lock braking system (ABS) is one of

the important safety technologies... This system was designed and
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manufactured in the aerospace industry in 1930"; "After 7 seconds, the fuzzy
logic brake distance is 63 meters... Based on these results, the fuzzy logic
controller is more effective; "The ABS does not allow the wheels to lock...
This system preserves vehicle handling”; "A pre-emptive NMPC with
preview... This is referred to as 'Pre-NMPC with thb..."; "Wheel slip is
caused by full brake application... This is indicated by the rotation of the
wheels being slower..."; "Inverse fuzzification converts the fuzzy quantity...
This process uses the centre of gravity method"; "An optimization process
based on genetic algorithms... In this process, data from braking conditions
were simulated";

Hapeuus u coro3bl: "'Since the PID controller is linear... so the PID is not
efficient when the value of the slip ratio is large"; "The authors present a
controller algorithm... and also provide valuable insight..."; "Since the
vehicle's acceleration is the derivative of speed, this expression may be
rewritten..."; "Moreover, NMPC outperforms PID controllers in high-to-low
friction transitions™; "Moreover, the ABS adapts to road conditions™;
BBOJMHBIC KOoHCTpykmmu: "In this sense, there are several studies that
evaluate the effectiveness of ABS..."; "In this way, with the diagnostic
methodology... it is possible to identify the vehicle's response”;

JIOTHYECKUE CBSA3KM M UYepeJOBaHHE CTapol W HOBoW mH(popmarmu: "The
simulation results confirm that ANFIS outperforms other controllers™; "As

the initial speed increases... Fig. 7 shows the MATLAB/Simulink model..."

Taxoxe HaMu OBUTH TIPOAHATM3UPOBAHBI CTATHU HA MPEAMET BBIJICTICHUS BaKHOM

uH(pOpPMAIMU C TTOMOILBIO BU3YaJIbHBIX CPEACTB. TakuM 00pa3oM BBISICHUIIOCH, YTO

BCC CTAaTbH COACPKAT B CBOCM COCTABC CJIOBA, BBIJICICHHBIC KYPCHUBOM, YTO IIOMOT'aCT

OpPUEHTUPOBATHCS B TEKCTE CTATHU MPHU €€ MpouTeHUH. Takxke ObLII0 0OHApYKEHO, YTO

AJIs1 IOA3aroJIOBKOB  HMCITIOJIB30BAJIMCh PA3HLBIC CIIOCOOBI WX BBIACIICHUA: KYPCHUB,

KUPHBIA MPUGT U OOJBITUN KETJb, YTO TAKXKE MOMOTAECT B OPUEHTAIIUHU IO TEKCTY
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cTaThbd. JlOMOTHUTENBHO, TMOA3aroJIOBKH W (OpMyJbl, HANMUCAaHHBIE B CTAThIX,
BBIJICIISIFOTCS. B OTJCIBHYIO CTPOYKY, YTO TIOMOTAeT BHU3YaJIbHO OTIEIUTH HMX OT
OoCHOBHOTO TekcTa (cM. puc. 1). Taxke OblJI0 0OHAPYKEHO, UTO BO3MOKHBI IIBETOBBIE
BBIJICJICHUS KJTIOUEBBIX OHATUI U 3JICMCHTOB.

Tabnuiel ¥ auUarpaMMbl SIBISIFOTCS €II€ OJHUM CIIOCOOOM BBIJICTICHUS] H
cHUCTeMaTHu3aluu TeKCTOB. Kak npaBuiio, OHU UCIIOIB3YIOTCS B HAYYHBIX CTAThsIX JJIS
CHUCTEMAaTH3aIMN YUCJICHHBIX 3HAYCHHH, MOJYYCHHBIX B XOJ€ HCCIeAOBaHMS. Tak,
TaOJIUIBI U TUArpaMMBbl SBJISIIOTCS JIAKOHUYHBIM CIIOCOOOM TPEAOCTABICHUS JaHHBIX

0 MPOBEJIEHHOM HCClIeJOBaHUU (cM. puc. 1).

5. ANTI-LOCK BRAKING SYSTEM

In an ABS system, a crucial vehicle safety component, plays an essential role in preventing wheel
lock-up during rapid braking situations, thereby significantly enhancing the vehicle's overall stability and
steering capabilities [9], [19]. This system is designed to effectively counteract wheel lock-up by promptly
and continuously adjusting brake pressure, allowing the wheels to rotate freely and maintaining a consistent
level of traction with the road surface. ABS achieves this by employing a dynamic calibration technique,
which enables the brake caliper to adapt seamlessly to the vehicle's ever-changing dynamics [20], [21]

5.1. Traditional control strategies and limitations

In normal braking (without an ABS system), pressing the brake pedal causes the brake pads to
clamp firmly onto the wheel discs, which can result in the wheels locking up regardless of the vehicle's
speed. When the wheels stop rotating, they can no longer be steered, leading to a loss of control as the
vehicle continues to slide due to momentum. This situation often results in severe accidents, as illustrated in
Figure | [22
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Figure 1. Braking with and without ABS [22

Pucynok 1 — Odopmienue TabnauIl U BbIJICTIEHUE 110/13aT0JI0BKOB U MOJIMTYHKTOB B

AHTJIOA3BIYHBIX HAYYHBIX CTATbAX
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Kax Obut0 ymomsiHyTO paHee B TEOPETHYECKOW YacTH HAIETO HMCCISIOBaHUS,
YUCHBIC PCKOMCHAYIOT NINCATh HAYUYHBIC CTATbU N HAYUYHO-TCXHHUYCCKYIO JIMTCPATYPY
B I[CﬁCTBHTGJILHOM 3aJ10re. OI[HaKO BCTPCUAIOTCA IPCAJIOKCHUA, KOTOPHIC
HCBO3MO>XHO HAIIMCaThb B I[Cf/iCTBI/ITCJ'IBHOM 3aJI0rC, MO9TOMY HUX HGO6XOI[I/IMO nUuCaTh
B CTpagaTeinbHoM, Hampumep: ''This system was designed and manufactured in the
aerospace industry in 1930"; "In a normal braking situation, the brake is controlled
by the driver"; "The mathematical model was developed considering vehicle speed,
and simulation was done for Super Urban Vehicle of the ABS using Fuzzy logic
controller”. B panHom CIydae CTpaJaTelIbHbIA 3aJ0T TMO3BOJIAET COCPEAOTOUYUTH
BHUMaHHE 4YHUTATEIsl Ha cCaMOM MpOLIECCe U €ro pe3yibTare, a HE Ha CyOBEKTe
,Z[GﬁCTBI/IH, YyTO SABJISICTCS OTJIMUYUTEIbHOU qepToﬁ HaY9YHO-TCXHHUYCCKOI'O TCKCTA.
bonee TOrO, KOHKpCTHHﬁ HUCIIOJIHUTCIIb HCHU3BCCTCH, IMO3TOMY B JaHHOM CJiy4dac
HGJIGCOO6p33HO HUCITOJIB30BaTh CTpaI[aTeJIBHHﬁ 3aJ10T.

Taxxe ObLIH 06Hapy7KeHI>I U IPCHIIOKCHUA, HAIIMCAHHBIC B CTpPAaAdaTCIIbHOM
3aJIore, KOTOpbIe MOXHO ObLIO OBl Mepenucatb B JIEUCTBUTEIBLHOM 3ajiore, TeM
CaMbIM YIIPOCTHB WX IMOHUMAHHUE; 332 CUYET J00aBlieHUsa CyObeKTa “we” IpeasioKeHHe
CTaHOBUTCS MeHee adCcTpakTHBIM U Oojiee moHATHBIM: ''The data was analyzed using a
diagnostic methodology"” (ucnipaBnennbiit Bapuant: "We analyzed the data using a
diagnostic methodology"); "The simulation was conducted under varying road
conditions" (ucripaBnennsiii BapuanT: "We conducted simulations under varying road
conditions” "The simulation was conducted using MATLAB/Simulink"
(uctipaBnennbiii BapuanT: ""We conducted the simulation using MATLAB/Simulink™);
"The simulation was conducted to evaluate the performance of various controllers"
(ucnpaBnennbii  BapuanT: "We conducted simulations to evaluate controller
performance™). B maHHBIX ClIy4asX MbI IEPEIHCATN MPEIOKECHUS B ICHCTBUTEIIEHOM
3anore, A00aBUB CYOBEKTHI “WE”, BBITIOJHSIONIME JCHCTBUA HaJ OOBEKTaMu. Tem
CaMbIM, IICPCIIMCAB IIPCAJIOKCHUSA B ,[[eflCTBI/ITeJIBHOM 3aJI101e, 0603Ha‘—II/IB Cy6’beKT,

MNpCIIOKECHUA CTAINU 0oxee IMPSAMBIMH M JICTKO BOCIIPUHUMACMBIMH JJIS1 YU TATCIIA.
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Ilocnennuii MyHKT HAIIETO aHAJIM3a HAYyYHBIX CTATEM — PELMIIMEHT TEeKCTa. B
X0Jie aHaju3a ObUI clieJiaH BBIBOJ, UYTO PELMIIMEHTAMHU BCEX HCCIEAYEMBIX TEKCTOB
SIBIISIIOTCS CTICIIMATUCTHI B 00JIACTH MAIIMHOCTPOCHUS (KaK MPaBUIIO, WHXKEHEPHI), a
caMH TEKCThI HAIMCAHBI ISl UX HHPOPMUPOBAHUS B TOW WIIM UHOUW 00JIaCTH U3yUCHUS
AHTHOJOKHMPOBOYHBIX CUCTEM.

Tak, nmpoaHaaM3upoBaB BEIOpAaHHBIC HAYYHBIC CTAThU, MBI MOXEM IMPEIIOKUTH
CIHCOK ONpPEIEICHHBIX PEKOMEHJIAIMi MO0 TOMY, KaK THcaTh TMOHSATHBIE U
JJAKOHWYHBIC TEKCTHI B HAYYHOM CTHJIC.

— JlukBuaus U30BITOYHBIX CIIOB U (pa3, HE HECYIIUX CMBICIOBON HArpy3KH.
Hannune wu30BITOYHBIX JEKCUYECKUX €IWHUI] OTPHUIATENFHO BIMAET Ha
BOCIIPHSITHE TEKCTa, MOCKOJIbKY YWTATeNlb BBIHYXKICH TPAaTUTh BpeMs Ha
(GUIBTpaIio HEHY)XHBIX CJIOB. Tak, HampuMep, JUKBUAAIMS W30BITOYHBIX
KOHCTpYKIuK "It should be noted that", "for validation purposes” &
npeonoscenusx "It should be noted that the results obtained demonstrate
improved vehicle stability” u "For validation purposes, the simulation was
conducted in CarSim software” moJoXUTEIbHO BIMSET HAa BOCHPHUSATHE
TEKCTa, U OH CTAHOBUTCS 00Jiee JIETKUM JUIs TPOUYTEHHUSL.

— PazneneHue crnoXHBIX TNpeUiokeHWH Ha Oosee mpocteie.  Crnenys
pexomennauusaMm JIx. Karzoda, npennoxenus JiIMHHEE IBaATH MATH CJIOB
HE0OX0IUMO pa3duBaTh Ha OoJiee mpocThie. Tak, CIOXKHBIE MPEITIOKEHNUS,
CoZiepKalllie B CBOEM COCTaBe JBa W 0Oojiee BTOPOCTENEHHBIX UJICHOB
OpeUIOKEHUsI M TpaMMAaTHUYECKUX OCHOB, clieAyeT pa30uth Ha Oojee
npocteie npeokenus. Hanpumep, npemnoxenue "The ABS reduces or
increases the braking moment, which must be modulated continuously to
prevent wheel lock, while simultaneously adjusting the slip ratio based on
real-time sensor data" sBnsieTCS CIUIIKOM pPacHpOCTPAHCHHBIM, YTO
3aTpyJdHSET €ro MoHMMaHue. Pa3neneHue 3TOro mnpeioKeHHUs Ha JBa

ornensHbix "The ABS continuously modulates the braking moment to
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prevent wheel lock by reducing or increasing it." u "Simultaneously, it
adjusts the slip ratio using real-time sensor data." ympomaer ero
OHUMaHUE, TIPY 3TOM KaXKI0€ MPEIJIOKEHHUE SIBISIETCS CAMOCTOSATEIHHBIM U
dboxycupyercs Ha OTIeITLHOM acnekTe paboTel ABS.

Hapymenne napamienbHbIX KOHCTPYKIIUH. DTO HapyIIeHHE 3aKII0YacTCs B
HECOTJIACOBAHHOCTH TpaMMaTHYECKUX (OpPM B TEPEUUCICHUSAK, CIHUCKaX
WM 3arojoBKax, 4TO, B CBOIO OYEpE/b, HAPYLIACT JIOTUYECKYIO CTPYKTYPY
TEKCTa M CHIKAeT MOHMMaHWe Tekcrta. Hampumep, B mpemioxenuu "The
ESC functions are: to brake every single wheel..., to correct the yaw angle...,
correcting the slip angle.." wumeercs HapymieHne mapauICIbHOM
KOHCTpYKINH. Tak, ABe JIEKCUYECKUE SIUHUIIBI HAUNHAIOTCS ¢ MH(UHUTHBA,
a TPETUMl — C TEePyHIUs], YTO 3aTPYAHSECT BOCIPHUATHE TEKCTA CO CTOPOHBI
yutatens. [IpuBenenue popM K 0OAHOMY BUAY, HApUMEpP, K UHOUHUTHUBY
(brake individual wheels, correct the yaw angle, adjust the slip angle) nim x
repyaauto (braking individual wheels, correcting the yaw angle, adjusting
the slip angle) ymporaer noHnmanue MpeIOKEHUST U JIeaeT ero Oolee
y1000YNUTAEMBIM.

3noynoTpebiieHue  CTpagaTeNbHBIM  3aJJOTOM B HAYyYHO-TEXHUYECKHX
TEeKCTax. JTa OIMOKa 3aKJII0YaeTcs B HCIOJIB30BAHUU CTPAATEIBHOTO
3ajiora B TCX IIPCHIIOKCHUAX, B KOTOPBIX BO3MOXHO HCIIOJIIB30BAHUC
neiictButensHoro. Hampumep, B mnpemnoxenusx '"The simulation was
conducted under varying road conditions” u "A new algorithm was
proposed to optimize ABS" B03MOXKHO HCIIOJIB30BaHKE JCHCTBUTEIBLHOTO
3ajora. Tak, MbI osaydaem npepioxenns "We conducted simulations under
varying road conditions"” u "We proposed a new algorithm to optimize ABS",
YyTO ABJISIETCS OoJiee MOHATHBIM U y1106HBIM BapUaHTOM [JId TEX

PCOUIIUCHTOB, IJII KOTOPHBIX AHTJIUMCKUN HE SBJISICTCS POAHBIM A3BIKOM.
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— OrtcyrcTBHE KOr€3MM UM KOT€pEeHTHOCTH. HecMoTpss Ha  BBICOKYIO

KOTCPCHTHOCTb M KOI'C3MBHOCTb AHAJIM3HUPYCMBIX TCKCTOB, HCO6XOI[I/IMO
IIOMHUTE 00 HUX BaXHOCTH U H€O6XOI[I/IMOCTI/I B JIIOOBIX TEKCTax.
IloBrImenue KOTCPpCHTHOCTH TCKCTAa AOCTHUIaCTCAa IIYTCM COXPAaHCHUA
¢dokxyca aBTOpa Ha OMPEICICHHOW TEeMe, HE JOIMyCKas MPEIOKEHUN WU
a633.HGB, HE€ OTHOCAIIUXCA K TEME€ CTAaTbhU. Kore3uBHOCTB TCKCTAa, B CBOIO
oucpcb, IMOBBIIACTCA IIYyTCM I[O6aBJICHI/I$I B COCTaB npe):moxceHHﬁ
JIOTUYCCKHX CBA30K, YKA3aTCJIbHbIX MeCTOHMeHHﬁ, a4 TAK)K€ BBOAHBIX CJIOB U
coro3oB. Hanpumep, B npemioxenun "The ANFIS controller outperformed
PID. Previous studies focused on hybrid systems" nms mnoBblmieHus
KOTE3MBHOCTH HEOOXOJMMO J100aBUTh JOTMUYECKY0 CBs3Ky ''these results™,
teM cambiM Toydaercst "The ANFIS controller outperformed PID. These
results align with previous studies that focused on hybrid systems". Taxk, ¢
IIOMOIIBIO JIOTUYECKOM CBA3KH, CBA3b MCKAY IMPCAIOKCHUAMU CTAHOBHUTCA
0osee HarmsaaHou. Taxke, B npemioxenun "The PID controller is linear. It
struggles with non-linear conditions™ oTcyTcTByeT YeTKHi KOHTPACT MEXILY
npeaioxkeHusiMu. B cBoro ouepenp coro3 "however” B mpemoxenun "The
PID controller is linear. However, it struggles with non-linear conditions"
IMOYCPKUBACT KOHTPACT MCKAY 9THUMHU IIPCIIIOKCHUAMMU.

OI[HI/IM N3 BAXKHBIX KOMIIOHEHTOB ACHOCTU TCKCTOB SABJIACTCA UX aAdallTallud
IJId HCIIOATOTOBJICHHOI'O YHUTATCJIA. HaanMep, B CTaThbC, HOCBHH.[@HHOfI
ANArdHOCTUKE aBTOMO6HHefI, OCHAII€HHBIX aHTI/I6J'I0KI/Ip0BOLIHI>IMH
cucteMamu, ykasbiBaetcs monsitue "1SO 21994". JlanHOe MOHSTHE SBJISIETCS
0003HaYEHUEM TEXHUYECKUX CTaHIapTOB. HemoaroToBJIEHHBIM YUTATENb,
HE 3HAKOMBINA C MEXITYHAPOIHBIM 0003HAYECHUEM TEXHHUYECKUX CTaHIapTOB
MOXKCET HC IIOHATH, YTO IIOAPA3yMEBACTCA IIOJ OTHUM IIOHATHUCM. B Takom
Ciy4dae, ClIeAyeT NMPUMEHATh METOJ KyJIbTYPHOM aJarTalud, HaIpUMED,

BMecTO cokpamienus "ISO" ucmonap30BaTh 3HaKOMOE OOJBIIMHCTBY JIFO/IEH
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cokpamenue "I'OCT". B nnom ciydae, ecinu mogoOHbIN CTaHAAPT B paMKax
I'OCT otcyrcTByeT, cienyer 400aBISIThH POJOBOE CJIOBO, B JAHHOM Ciyvae,
«CTaHZIAPT.

Eme omHOM pekomeHpanuen, BBITEKAIOUIEH W3 NPEABIAYIIEH, SBISIETCA
pacmdpoBka aOOpeBHaTyp NpU TEPBOM HX YINOMHHAHHU B TEKCTE.
Hanpumep, mnpu mnpourenun npemiaoxkenuss "The PID  controller
outperformed FLC" HenmoAaroToBICHHBIM YHTATEIb MOXET HE IMOHSITH, YTO
noapazymMmeBaeTcs non adbopesuarypamu "PID" u "FLC", mostomy cneayer
nucaTh WX TOJHYI pacmudpoBky. Takum o00pa3oM, HamucaB MOJHYIO
pacippoBKy abOpeBuaTyp MNpU MX NEPBOM YIOMHUHAHUU B TEKCTE,
noiyvaercs mnpemnoxenue 'The Proportional-Integral-Derivative (PID)
controller outperformed the Fuzzy Logic Controller (FLC)".

Haxonen, mnocnegHedt oOmieil pexkoMeHIalMell KacaTeabHO HaMHUCAHUS
HNOHATHOTO HAyYHO-TEXHUYECKOIO TEKCTa SBISIETCSA €ro CTPYKTypa.
[Ipoananu3upoBaB TEKCThI HAYYHBIX CTAaTe€i, Mbl MOXKEM CKa3aTb, YTO X
oO1Iasi CTPyKTypa BBITJISIUT CIAEAYIOIMM OOpa3oM: Ha3BaHHWE CTaThH, €€
aBTOp (-bl), aHHOTALIMSI U KJIFOUEBbIE ClI0Ba. Jlanee cienyer OCHOBHas 4acTh,
3aKIr0YeHue (BBIBOJBI, pPE3yJbTaThl) U CHHUCOK JuTepaTypsl. [Ipum sTom
KOKIBIA OTACIBHBIA DSJEMEHT CTaThbu O(OPMIISICTCS CTPOrO COTJIACHO

Tpe6OBaHI/I$IM HU3JaHNu:A, OJIA KOTOPOIro rOTOBUTCA TCKCT.

Ananms HaYyYHO-TCXHHUYCCKHUX TCKCTOB, HOCBHH_[éHHBIX aHTI/I6J'IOKI/Ip0BO‘IHBIM

CHUCTCMaM aBTOMO6HHeﬁ, TTO3BOJIMJI BBISIBUTH KJIFOUEBBIE OCOOCHHOCTH H HCOOCTAaTKH

B UX CTPYKTYpE€ M CTWIHNCTHKE. PaccMOTpeHHE HaydHBIX CTaT€d pPa3HBIX ABTOPOB

II0Ka3aJjlo, 4YTO OOJBIIMHCTBO M3 HHUX COOTBCTCTBYIOT OCHOBHBLIM Tpe6OBaHI/I${M

HAaYYHOTI'0O CTHJIS, IOCKOJIbKY HCITIOJIB3YIOT CIICHHAJIM3UPOBAHHYHO TCPMHHOJIOTUIO, ad

MaTepuall U3JI0KEH 0OBEKTUBHO U CTPYKTYPHUPOBAHHO.

Opnnako Oosee neTanbHBIA aHAIU3 BBISBUJ PSAJ MPOOJIEM, KOTOPHIE CHIDKAIOT

SACHOCTb U AOCTYIIHOCTH TCKCTOB JJIA ycpe,uHeHHoﬁ AyJIUTOpPUH, 0COOEHHO JJIA TEX
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yuTaTENEH, YEH POAHOM SA3BIK OTJAMYAeTCs OT aHrjauuckoro. Hampuwmep,
WCITOJIb30BAaHUE W30BITOUYHBIX KOHCTPYKIMHA CO3MaéT HWHPOPMAINMOHHBIN IIyM U
3aTPyJHSET MOHMMAHUE OCHOBHOW MBICIM. YCTPAaHEHUE TaKUX ODJIEMEHTOB, KakK
MOKA3aJI0 UCCIIEOBAaHUE, CITIOCOOCTBYET IMOBBIIICHUIO JJAKOHUYHOCTH U YIYUYIICHUIO
(hOKYCHPOBKH Ha KJIFOUEBBIX pe3yJibTaTax.

OgHuM U3 KIIOYEBBIX AacIEeKTOB aHajdW3a CTajlo0 BBIABICHHE CI0KHBIX
NPEIOKEHUM, KOTOphIE MOXHO YOPOCTUTh. Tak, pasfaeneHue MHOTOCOCTaBHBIX
KOHCTPYKIIMH Ha Oojiee KOpPOTKHE (pa3bl HE TOJBKO OOJIerdyaeT MOHMMaHue, HO U
MOBBIIIAET TOYHOCTh Mepeaun UHPOPMAIUH.

Oco0oe BHUMaHKE ObUIO yIEIEHO HapyLIEHUSM MapajuiedbHbIX KOHCTPYKIUH,
TaKUM KaK HECOTJIACOBAaHHOE HCIMOJIb30BaHUEC HWH(PUHUTHBA W TEPYHIMS, 4UYTO
HapylIaeT JOTUYECKYIO MOCIE0BATEILHOCTh nepeunciieHnil. KoppekTupoBka Takux
AJIEMEHTOB CIIOCOOCTBYET CO37aHHI0 00JIee eAMHOOOPa3HOU CTPYKTYPHI, UTO, B CBOIO
o4epe/ib, 3HAUMTEIIBHO YIIPOIIAET YTCHUE.

HccnenoBanue Takke IMOKa3ajo, HACKOJBKO Ba)KEH IECHMCTBUTEIbHBIM 3aJI0T B
Hay4YHBIX TEKCTax. XOTS CTpajaTeIbHble KOHCTPYKIIUH MOTYT OBITh HCIIOJb30BaHbI
JIJISL OTIUCAHUS MPOIECCOB, UX U30BITOK, 0COOEHHO B KOHTEKCTE METO/I0JIOTUH, MOXKET
CO3/1aBaTh OIIYIICHUE OTCTpaHeHHOCTU. Kak MpoAeMOHCTPUPOBAHO HA MpHUMEpax,
MEPEBOJI TAKWX MPEIOKEHUM B JEUCTBUTEJBHBIA 3aJ10I 3HAYUTEJIBHO YCUJIMBAET
SICHOCTh ¥ BOBJICYEHHOCTh aBTOPA.

KiroueBbIM BBIBOJIOM CTalI0 BBISIBIIEHHE HEOOXOOMMOCTH COOJIOIATh OaliaHC
MEXJIy TOYHOCTBIO U JIAKOHUYHOCTBIO HAY4YHOTO CTWJIS W aJanTaluend TekcTa i
HETOrOTOBJICHHBIX YUTATEeH. DTO MoApa3yMeBaeT pacimppoBKy adbOpeBuaTyp npu
NEepBOM  YIIOMUHAHWHW, OOBSCHEHWE  CHEIUATM3UPOBAHHBIX  TEPMHHOB U
WCIIOJIb30BaHUE TAOIUI] U AUArPaMM JIJISl CUCTEMAaTU3alluU TAHHbIX.

Kore3uBHOCTh M KOTEPEHTHOCTh TEKCTOB, KOTOPBIE MOKHO ITPOaHAIU3UPOBATH
c ITOMOIIBIO JIOTMYECKUX CBsI3EH, YKa3aTeJIbHbIX MECTOMMEHUI 51

MMOoCJICA0BATCIbHOCTH U3JI0KCHUA, OKA3aJIMCh KPUTUYCCKHU BAKHBIMU JJIA COXpPAaHCHU
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HEJOCTHOCTH Martepuana. Hapymenuss B 3Tol o0mactu, Hampumep, OTCYTCTBUE
IUTABHBIX MIEPEXO0I0B MEXKIY HIEIMU, MOTYT IPUBECTU K (PparMeHTalliu CMBICTIA.

PekoMeHaanMu MO YCHJIEHUIO CBSI3HOCTH BKJIIOYAIOT J100aBIEHHE COIO30B,
TakuX Kak “however” m “moreover”, u cChUIOK Ha MPEIbITYIINe Pe3yabTaThl, TAKAX
kak “these results”. DTtu coBeThl MOJYEPKHBAIOT HEOOXOAWMOCTh BHHMMAHHSA K
JIOTHYECKON CTPYKType TEKCTA.

B 3akmouenue, Omaromaps NpoBEAEHHOMY aHAJIW3y Mbl CMOIJIM HE TOJBKO
BBISIBUTh TUIIUYHBIE OLIMOKU B HAYYHO-TEXHUYECKUX TEKCTaX, HO U C(hOPMYJIMPOBATH
NPaKTUYECKUE PEKOMEHJAllMK, HalpaBiICHHbIE Ha TMIOBBIIIEHUE WX SCHOCTU U
¢ dexTuBHOCTU. J[aHHBIN aHaNM3 MO3BOJIMJI MIPOBECTH HEOOXOIUMYIO KOMIIPECCHUIO
TEKCTa, YJAYYIIWJ €ro YUTAEMOCTb M JIOTUYECKYIO CBSI3HOCTh, Ojarogaps 4emy Mbl
MOKEM MEPEUTH K CIEIYIOUIEMY 3Taly Hamed padoTel — pedepaTUBHOMY MEPEBOIY

IIOJIYYCHHOI'O MaTCpHaJia.

2.2 IIpouecc moaroroBku pedepara u BoINoJIHeHNs pepepaTUBHOTO
nepeBo/ia HAYYHBIX CTaTel M0 AHTHOJOKHUPOBOYHBIM CHCTEMaM

ABTOMOOMJIA

Tenepp, mpoaHaNMM3UpPOBAaB BHIOPAHHBIE HAMU HAy4YHBIE CTaThbU MPO
aHTUOJIOKUPOBOYHBIE CUCTEMBI aBTOMOOWIISI HA HAJIMYKE SJIEMEHTOB, YCIOKHSIOIINX
UX BOCIPUATHE, Mbl MOXXEM IEpPEUTH HEMOCPEACTBEHHO K HX pePepaTUBHOMY
nepeBony. B mpenwinymiem maparpade MaHHOTO HCCIEIOBAHWS MbI BBISICHWUIIM, Ha
KaKue DJIEMEHTBl HaM cleAyeT OoOpaTUTh MOBbIIEHHOE BHHMMaHue. Cpenu HUX
OKa3aJuCh U30BITOYHBIE CJI0BA U (Ppa3bl, HAPYIIECHUS MapajuIeIbHBIX KOHCTPYKIUN U
37I0YyNOTpeOieHne CTpafaTesibHBIM 3aj0roM. B paMkax maHHOro maparpada Mbl
OyJZileM HEeMOCPE/ICTBEHHO TOTOBUTh M MEPEBOJUTH MOJYUYUBIIUICS pedepaT AecITH

CTaTEl C aHIJTIMMCKOIO HA PYCCKUU A3BIK.
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Haunewm ¢ BeimonHeHus pedepupoBanus Tekcra. Kak ObUT0 panee ymoMsHyTO B
naparpade 1.2, BemmonHeHne pedepara COCTOUT U3 HECKOIBKUX II1aroB:

— 1oa00p JIUTEpaTyphl MO U30PAHHOMN TEME 1 03HAKOMIJICHHE C HEW;

— cocTaBlieHHUE IJ1aHa pedepara;

— H3y4eHHE OTOOPAHHBIX JUTEPATYPHBIX HCTOUYHUKOB;

— HalnucaHue Tekcta pedepara,

— odopmiieHue pedepara.

[TockonbKy B pamMKax JaHHOW HUCCIEAOBATEIbCKOW pabOThl MbI BBIOJIHSIEM HE
TOJIBKO pedepupoBaHue, HO U pedepaTUBHBIN MEPEBOI, CIEAYET Pa30UTh YETBEPTHIH
MYHKT JAHHOTO TUIaHA HA JIBA MOJIYHKTa: peeprUpOBaHUE AHTIIOSI3bIYHBIX CTaTeH U
nepeBo/1 MoTy4YuBIIerocs pedepara.

B pamkax maparpada 2.1 Mbl OOBSICHWIIM, COTJIACHO KaKUM MapameTpaM Mbl
noa0upany JUTEPATYpPy, a TaKKe MPOBEIM €€ MOJHbIA aHanu3. B pamkax naHHOTO
naparpada Mbl COCTaBUM IUIaH pedepara, a Takxke ciaenaeM pedepupoBaHUE U
MIEPEBOJI MOTYUIUBIIETOCcs pedepaTa Ha pYCCKHUM S3BIK.

[Ipexne uem npuctynaTth K peepupoBaHUIO U TIEPEBOTY TTOJTYIEHHOTO TEKCTa,
HEOOXOJMMO COCTaBUTH IUIAaH caMoro pedepara. ITO SBISCTCS BaXKHBIM ITArloM,
Omaroymapsi KOTOpoMy OH OyAeT BBICTPOEH JIOTMUECKH BEPHO, a CaMO COJEp>KaHue
pedepaTa OyAeT CTPYKTYpUPOBAHO.

Kax MbI u3yumnn panee B maparpade 1.2, cama cTpykTypa pedepara cCOCTOUT
U3 TPEX OCHOBOTOJATAIOIINX YaCTeH: BBEJICHUSI, B KOTOPOM HEOOXOJIUMO 0003HAYATh
TEMy W IIeJIb HamucaHus pedepara; OCHOBHOW YacTH, B KOTOPOH KOMIIPECCHPYETCS
BCS KJItoueBas WHGOpMAIHs, TO €CTh CXKUMAETCS, a BCS W30BITOYHAS Ype3aercs;
3aKJIIOYCHUS, B KOTOPOM KpaTko (OPMYJIHUPYIOTCS OCHOBHBIE pE3YJIbTaThl,
OTPa)KAroIIME OTBET HA LIEHTPAJIbHBIN UCCIIEN0BATEIILCKUNA BOIIPOC.

[lepexnanpiBasi MaHHBIE TOHSATHSA Ha Hamry paboTy, MOXKHO CKas3aTh, YTO BO

BBEJICHUM pedepara N0HKHA ObITh OTpakeHa MOCTAHOBKA MPOOJIEMbI, @ UMEHHO POJIb

58



aHTHOJOKHUPOBOYHOM CHCTEMBI B aBTOMOOMJIECTPOCHHUU U €€ BIHUSHUE Ha OOIIYIO
oe3omacHocTh. OcHOBHas dYacTh pedepara OyaeT TOCBANIEHA KITFOYEBBIM
MOJIOKEHHSIM TEKCTOB HAYYHBIX CTaTEH, COXpaHsS MPU 3TOM MPUHLHI CMBICIOBOU
Kommpeccud. Tak, M3 KaXIOW HAyYHOM CTaThbu MbI OyJdeM W3BJIEKAaTh JIHIIb
3HAUMMYIO0 WH(OpMAIMIO, OTCEKash BTOPOCTENCHHbIC JaHHbIC. B 3akimioueHuu xe
pedepara OyayT HamucaHbl KPATKUE BBIBOJIBI 00 aKTyalbHBIX CIIOCOOAX MOBBIIICHUS
Oe3omacHoCcTH pabOThl aHTHOJOKHPOBOYHBIX CUCTEM U UX 3((HEKTUBHOCTH.

BaxxHo oOTMeTHTh, YTO TOCKOJBKY BCE BbIOpaHHBIE HAy4YHbIE CTaThbU
MOCBSIIIICHBI OJTHON OOIIel TEMATUKE — aHTUOJIOKUPOBOYHBIE CUCTEMbI aBTOMOOMIIS —
HaMi OBLJIO TPHUHATO pelieHne 00 OObEAMHEHUU TMOJIOKEHUN JTaHHBIX JECATH
HAy4YHBIX cTaTei B oJuH pedepaT. Tak, B cocTaBe UTOTOBOTO TEKCTA Yy HAC JOJKHBI
ObITh: OOllee BBEACHUE, COJICp)KAHME JIECSITH HAy4YHBIX CTaTed, a Takxke oOIliee
3aKJIIOUYCHHE, TOJABITOKMBAIONIEE COAEpKaHME JaHHbIX crtated. Ilepeitmem
HEIMOCPEJICTBEHHO K Hanucanuio pedepara (cMm. [pui. A).

BBenenue siBnseTcss OqHOM M3 KIIOYEBBIX dacTel pedepara, MOCKOJIBKY OHO
BBITIOJIHSET OPUEHTUPYIOUIYIO POJIb — OHO JOJKHO KPATKO U MOHATHO JIOHECTU [0
yyTaTess, 0 YeM UMEHHO OYyJIeT UATH peub B JajbHEWIleM, a TaKKe MoYeMy UMEHHO
JaHHAsT TeMa 3aciHy>KMBaeT BHUMaHMs. TakXke HWMEHHO Orarojaps BBEIICHHUIO
YUTaTeNIb MOHUMAET, MOAXOAHUT JH €My IO TeMaTUKe Ta HHQopMalus, KOoTopas
npuBeeHa B pedepare, U XOUET JIM OH YUTATh JaHHBIA JIOKYMEHT B LenoM. Hameit
OCHOBHOW 3ajladyeii TpHU HAMHMCAHUM BBEJEHUS OBUIO 00O03HAYCHHE KITIOUYEBBIX
MOHSATUM, a TAKKE BBISIBIICHUE OOIIEH 11eJIh COOpaHHBIX UCCIICIOBAHUIA.

B pamkax B HamMcaHus BBeIEHMs JJiA JaHHOTO pedepara, B caMOM Hauale
OBLJIO OMHCAHO KIIFOYEBOE TOHATHE — aHTHOJOKHPOBOYHAS CHCTEMa aBTOMOOWIIA, e
poiib B OO0EcCrneYyeHUH KOHTPOJUPYEMOIO0 TOPMOXKEHUS U  MPEeAOTBpALICHUU
onoxupoBku konec (The Anti-lock Braking System (ABS) plays a crucial role in
vehicle safety by preventing wheel lock-up and ensuring controlled braking across

various road conditions), a Takke KOHEYHas IICJIb JAHHOIO HCCJICIOBAHUS —
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MOBBINICHUE YCTOWYMBOCTH ABTOMOOWIII M COKpAIleHUE TOPMO3HOTO ITyTH, YTO
HaIPsMYIO CBSI3aHO ¢ oOecreueHrneM 0€30IacHOCTH TIPH TIEPEMEIICHUH B Pa3IMYHbIX
nopoxxubix yenousx (This study focuses on the dynamic modeling and simulation of
ABS using MATLAB Simulink and CarSim to improve braking efficiency and vehicle
stability).

BBenenue B 1aHHOM pedepare BBINOIHSIET HE TOJBKO MH(GOPMATUBHYIO, HO U
opueHTUpyOIy0 (yHKIU0. OHO TMO3BOJSET YHUTATEII0 OBICTPO OMPEACTUTH
NpeaMeT, 3HAaYMMOCTh M NPUKIAJHYI0 HAIpaBJICHHOCTbh HCCIENOBaHUS, 4YTO
criocoOCTBYeT 0oJjiee TOYHOMY BOCIPHUSATHIO OCHOBHBIX IOJIO)KEHUM pedepaTa B
JTAJIbHEHIIIEM.

OcHoBHas yacTh pedepara SBISETCS €ro IJIaBHOM 4YacThlo, B KOTOPOH B
JIOTUYECKON TMOCIENOBATEIbHOCTA M3JIaraeTcsl COAECp)KaHUE BBIOPAHHBIX HaMH
Hay4yHbIX cTared. [Ipy 3TOM mOCIEen0BaTEIbHOCTh CTAaTE€d HE SIBJSIETCS CIIyYaHOM:
IpU HalUCaHUU pedepaTa MbI CIEAOBAIA MPUHIUIY «OT OOIIET0 K YaCTHOMY», TO
€CTh B CaMOM Hadajie Mbl pedepupoBaii 0030pHBIE CTaTbU, IOCBSIICHHBIC
aHTUOJIOKUPOBOYHBIM  CHUCTEMaM aBTOMOOWJIA, HalpuMep HAyYHYI CTaThIO
. TaBepuunu «IIpornozupyroiiee yrnpapjieHHEe aHTHOJIOKUPOBOYHBIMU TOPMO3HBIMU
CUCTEMaMH Ha OCHOBE HEJIMHEMHOM MOJEIM C MPEIBAPUTEIbHBIM aHAIU30M
JIOPOKHOTO TOKPBITUSD», B KOTOPOM IPEAIaracTcsi HOBBIM MOJAXOJ, OCHOBAHHBIM HA
WCIIOJB30BaHUM JATYUKOB U AJTOPUTMOB MAIIMHHOTO OOyYEeHUsSI [JIsi OIEHKH
JIOPOKHOTO TOKPBITHS, a 3aTEM MEPEXOAUIU K 0oJiee Y3KUM KOHIICTIIIHAM, 3a4acTyIO
MPEACTAaBICHHBIM B aBTOMOOWJIECTPOCHUM B OrpaHUYeHHOM Bujie. IIpumepom
o1I00HOTO UCCleloBaHus siBisieTcsl HayuHas ctaTths k. [lepeza «Ounalin-oOy4yeHue,
MPUMEHSIEMOE K UMITYJIbCHOW HEMPOHHOM CETH ISl aHTUOIOKUPOBOYHBIX TOPMO3HBIX
cuctem». OCHOBHOUM 3ajadeil mpu HamuMcaHuu pedepara cTajio Mpeodpa3zoBaHUE
OOITUPHBIX W HACHIIMICHHBIX JETANSIMU CTAaTeld B KPATKHUM, CTPYKTYpUPOBAHHBIN U
JIETKO BOCTPUHUMAEMbBIA TEKCT, KOTOPBIM, MpU BCEM IMpoueM, HE OyJeT HMETh

CMBICJIOBBIX HCKaxeHUd. Ocoboe BHMMaHHE OBLIO YAECICHO COXpaHEHHIO OanlaHca
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MeXy WH()OPMATUBHOCTHIO U JIAKOHUYHOCTBIO, a TaKXKe OOIIEei B3aMMOCBSI3aHHOCTH
M JIOTUYHOCTH TCKCTA.

[Ipu paGoTe Hax OCHOBHOM YaCThIO MPUMEHSUIUCH MPUEMbI KOMITPECCUU TEKCTa,
KOTOpble OBUIM ONMHWCAaHBl HAMH B TeopeTudeckod rmaBe. Ilpexme Bcero, B
OpPUTHHAIBHBIX TEKCTaX MbI BBIICIUIN CMBICIOBBIE OJIOKH, OMUCHIBAIOLIUE TTPOOIEMBI,
1eJIM UCCIIeIOBaHUM, ONTMCAHUsI MOJIEJIeH, a Takxke BbIBOABL. Jlanee, myTeM aHamu3a,
HaMHu ObLIH COKpalmCHbI BTOPOCTCIICHHBLIC IIOJACHCHHA W YTOUYHSIOINHC (1)p213b1, HE
BIUSIONINE Ha TOHUMAHUE TEKCTOB, IPH O3TOM COXpaHsIach TOJBKO BaKHas
uH(popMarius, cnocoOCTBYIOIIAs MOTHOMY PACKPBITHIO cofepkanus (cM. § 2.1).

B kauecTtBe nmpumepa MOKHO paccMOTpeTh onucaHue crarbu /. TaBepHuHH, B
KOTOpPOM paccMaTpHUBAETCs BHEAPEHUE METOAOB IMPOTHO3UPYIOLIErO YIPABICHUS B
cuctemy ABS. B paMmkax JgaHHOM cTaTbu JaeTcss MOAPOOHOE ONMUCaHUE
MaTeMaTU4YeCcKOM MoOjeNd, KoTopas Oblla peald3oBaHa C HCIOJIb30BAHUEM
texnosorun NMPC (Nonlinear Model Predictive Control), a Taxke oOBACHSIIOTCS
TEXHUYECKUE AaCHEKThl MHTErpaluyd aJrOPUTMOB MalIMHHOrO o0yuyeHus. Ilpu
pedepupoBaHUM JTaHHOM HAYYHOH CTaThU OBUIM COXPAHEHBI TOJBKO KIIFOUCBBHIC
TIOJIOXKCHHMS, TAKKE KaK: MOJeb npeaukTuBHOTO yrpasienus (A fuzzy logic controller
(FLC) was designed to dynamically regulate brake pressure and enhance braking
stability.), mpenckaspiBaHre BO3MOXKHBIX TOpOXKHBIX yciouit (By adjusting braking
force based on real-time road conditions, the controller effectively maintained vehicle
stability and enhanced overall safety), npeumyiiecTBa Haa CTaHAAPTHBIMH
aHTI/I6J'IOKI/IpOBO‘IHBIMI/I CHUCTCEMaMU, a TaKXKeE ITOJIYUYCHHBIC PE3YJIbTATHI,
3aKIIOYAr0mMuUecsa B CHHXKCHHMM TOPMO3HOTO IIYTH W IIOBBINICHHHN YCTOﬁqHBOCTH
asromoOmst (The braking distance was notably improved: the fuzzy logic system
achieved a stopping distance of 63 m compared to 670 m with PID control at a speed
of 60 km/h, demonstrating superior braking efficiency).

Eme omun nmpumep — cratest M. ['omana, moCBsIEHHAss MOJAECIUPOBAHUIO

anTuo0KUpoBOoUHOM cucteMbl B cpene MATLAB/Simulink u CarSim, B pamkax
61



KOTOPOW TMOAPOOHO OMHUCHIBACTCS JWHAMHYECKAsT MOJENbh aBTOMOOWJS, a TakKkKe
npuUMeHseTcss TexHosorus Hedetkod Jormkm (Fuzzy Logic Controller, FLC) wu
IPOBOAMTCS CpaBHHUTEIbHBIM aHanmu3 ¢ PID-perymstopom (A comparison between
fuzzy logic and PID controllers revealed that the fuzzy logic approach provided faster
slip ratio stabilization and significantly reduced braking distance). B pedepate 3ta
uHdopmalus Obljla U3JI0KEeHa B cxkaTtol ¢opme. B HeM ObLI0 yKazaHO, YTO cucTeMa
FLC no3Bosuna cokpaTUTh TOPMO3HOU myTh ¢ 670 10 63 M Ha ckopoctu 60 KM/, a
MOJICJIMPOBAHUE MPOBOJIUIIOCH B YCIOBUAX PA3IMUYHBIX THUIIOB JOPOKHOTO MOKPBITHS,
yTo Aa€T 4€TKOE MPEACTaBICHUE O CYyTH PabOThl TEXHOJIOTMU Oe3 yriIyOJeHus B
texuuueckue neranu (the fuzzy logic system achieved a stopping distance of 63 m
compared to 670 m with PID control at a speed of 60 km/h, demonstrating superior
braking efficiency).

Eme onnoit craTheil, BKIIOUEHHONW B Hail pedepar, CTajo HCCIeIOBaHUE
A. berankypa, B KOTOpPOM OMUCHIBACTCS METOJUKA JUarHOCTUKH
AHTUOJIOKUPOBOYHBIX CHCTEM H JJIEKTPOHHOTO KOHTpouisi yctoiumBocTu (Electronic
Stability Control, ESC). BmecTo Boctpou3BeieHuUs MOJHOW METOIUKH U MOAPOOHOTO
OMMCAHUS KaXKJOTO 3Tara, aKleHT CAENaH Ha CTPYKType UCCIEAO0BaHUS, €ro eI U
OCHOBHBIX BbIBOAaX. [Ipy 3TOM HEMaloOBa)kKHO OTMETHUThb, YTO METOJIMKA BKJIIOYAET
TEOPETUUYECKUI aHAIN3 U SKCIIEPUMEHTAIIbHBIE UCIIBITAHUS, & TAKKE€ MOAECIUPOBAHUE
u ananu3 ganHbeix (Development of a diagnostic methodology based on 1SO 21994
and 1SO 19365 standards, integrating limit braking maneuvers and stability control
evaluations). Ilpu pedepepupoBannr 0co00¢ BHUMaHHE OBLIO OTBEJACHO BIIUSHHUIO
JIOPOKHOTO MOKPBITHSI U COCTOSAHUS MH Ha 3¢ dextuBHOCTh padoTsl ABS u ESC,
YTO HEMAJIOBAXHO I MOJHOM KapTuHbl uccienoanus (The study further reveals
that the efficiency of these systems is influenced by factors such as tire type, road
surface, and sensor calibration).

3akrounTeNbHAS YacTh pedepara MpeacTaBisieT co00W CyMMHpPOBAaHHME BCEH

OCHOBHOM MH(pOpPMALIMKM U TOJIOKEHHM, MOJYYeHHBIX B pe3yjbTaTe pedepupoBaHus
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HAayYHBIX CTaTeﬁ, a TAKIKC CIYKHUT IJIA 061_[[61“0 moABCACHUSA UTOI'OB. B oTimmuue ot
KpaTKUX WTOTOB M3 OCHOBHOHM 4acTH pedepara, BHIBOJA 0000IIaeT U aKKyMYJIHUPYET
BCC KIIFOYECBLIC ITOJIOXKCHUA U3 pe(bepaTa Ha OCHOBC BCCX JICCATHU HAYYHBIX CTaTef/'I, a
He onHo# koHKkpeTHOH (The authors conclude that adaptive ABS designs significantly
outperform conventional systems, especially on challenging surfaces like snow and
ice. They recommend that future research explore the integration of machine learning
algorithms and real-world testing to further enhance system adaptability and
robustness).

OcHOBHOM 3ajaueil TpuM HaAMUCAHUM OOOOIIAIOIIETO 3aKIIOYEHHUS CTajo
BBIABJICHHUC 06HII/IX 4epT pasiiMYHbIX I/ICCJ'IGI[OBaHI/Iﬁ 110 aHTI/I6J'IOKI/Ip0BO‘-IHBIM
cucrecMam aBTOMO6HJI}I, a TaK¥XKEC Q)OpMYHHpOBaHI/IG BBIBOJOB, KOTOPBIC MOIKHO
CUMTATh OOLIMMH JUII JaHHOU TeMaThku. O000Iarolee 3aKIroUYeHne ObUIO HAITMCAaHO
HaMH Ha ocHOBe aHaiu3a 10 HaYy4YHBIX cTaTe. HpI/I 3TOM OBLIO HGO6XOI[I/IMO cacijaTthb
AKICHT Ha CTPCMJICHHUH aBTOPOB B YXOAC OT KIIACCHUYCCKUX CHUCTCM ABS (HaHpI/IMep,
¢ ucnosib3oBanueM PID-perynaropoB) k 0osiee MpOABUHYTHIM CUCTEMaM (HampuMmep,
K CHCTEMaM C HCIIOJIb30BAaHUEM HEYETKON JIOTMKU WIIU HMITYJIbCHBIX HCprOHHBIX
ceTeﬁ), IMOCKOJIBKY AAHHBIC IMOAXOAbI ITIOKA3bIBAIOT ooJiee BBICOKYIO TOUHOCTDH pa6OTBI,
HaAIMpUMEP, IPU PETYITUPOBAHUHA TOPMO3HOTO JaBJICHUS, U OOIBIIYI0 3()PEKTUBHOCTD
B cokpamierann Topmo3Horo mytu (An analysis of ten scientific studies on anti-lock
braking systems (ABS) reveals a prevailing trend toward integrating intelligent and
adaptive control methods aimed at enhancing braking efficiency and vehicle stability
under various road conditions).

IloMmuMO TeXHUUYECKUX ACIICKTOB, B 3aKJIIOYCHHNU ObLIH OTpPaXCHbl U
IMPAKTUYCCKUC BBIBOJAbI, TAKHC KaK CBOCBPCMCHHAA 3aMCHA4 IIHWH, BJIHMAHHUC HX
Bo3pacta Ha HJ(P(EKTUBHOCTL TOPMOXKEHHUSI M HEOOXOAUMOCTh MOHUTOPHUHTA
aHTUOJIOKUPOBOYHBIX CUCTEM B PEKUME PEaIbHOTO BpeMeHH. Takxe B 00o01maronem
BBIBOJIC 6bIJ'IO MNOAYCPKHYTO, HYTO HMHTCTpaluda IMPCAUKTUBHOIO YIIPABJICHHUA U

pa3paboTka AMArHOCTUYECKUX aJITOPUTMOB HOBOTO mokoJyieHus mis ABS sBrstorcs
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NepCIIeKTUBHBIMU ~ HarpaBieHusmu  pa3Butus (The studies also highlight the
importance of considering physical factors, such as tire wear and road surface
conditions, in the development and optimization of ABS).

Takum 06pa30M, 3aKJIIOYCHUE OBLIIO HAIIMCAHO KaK JIOTMYECKOE 3aBCPIICHUC
BCETO pedepara, JEMOHCTPUPYIOLIIEE oO1ee [IOHUMAaHUE pa3BUTUA
aHTI/I6JIOKI/IpOBO‘{HBIX CUCTEM aBTOMO6I/IJ'I}I, U CTaJI0O CBA3YIOIIIMM 3BCHOM MCKIY
OTACJIbHBIMHA CTATbAMMU, ITOCBAIIICHHBIMU PA3JIMYHBIM ACIICKTAM B oOJyiact ABS

[ToaroroBuB aHTIOSA3BIYHBIN pedepar, MbI MOKEM MEPEUTH K €ro MepeBOay C
aHTJIMKACKOTO Ha pycckui s3bIK (cM Ilpun. B).

IIpn mepeBoge OOHMM W3 BAXXKHEHMIIMX IPUHLMIIOB CTAJIO COXPAHEHHE TOM
CTPYKTYpBbI, KOTOpasi ObUla B OPUTHMHAIBHOM TeKcTe pedeparta (oOliee BBeIEHUE,
MOCJIEIOBATEIbHOE M3JI0KEHHE CTaTel M 00llee 3aKIIOUYEHHE), NMPU COXPAHEHHH U
TOYHOM nepeaadyc BCCX KIIHOYCBLBIX HIIGIZ. EIHG OJHHMM BaXXHbBIM AaCIICKTOM IIpH
IepeBOAC CTAJIO COXPAHCHHC Oatanca MCIKIOY q)OpMaJIBHI:IM Hay4YHBIM CTHJICM H
IMOHATHOCTBIO BOCIIPUATHA TCKCTA MJIA HCIIOATOTOBJICHHOI'O YUTATCIIA.

[Ipu mepeBojsie aHTIOA3BIYHOTO pedepara Mo aHTUOIOKUPOBOUYHBIM CHCTEMaM
Ha PYCCKUH SI3bIK, COJIepXkKaTeabHasi CTPYKTypa OpHUTHMHaNIa OblIa TOJHOCTHIO
COXpaHCHA, KIIIOUCBBIC UJICHU 6I>IJ'IH Iepcaalbl B IIOJTHOM O6T>€Me, d CTUJIb U3JIOKCHUA
COOTBCTCTBYCT HAYYHO-TCXHHUYCCKOMY CTHUIIIO. 910 MMOATBCPIKAACTCA OTCYTCTBHUCM B
TekcTe pedepara, HanpUMep, JUYHBIX MECTOMMEHUH.

Opnako »xe mpu mepeBoje pedepata Ha PYCCKUU SI3bIK OJHOW M3 TJIABHBIX
3a/ay OblIa HE MPOCTO MEepeaada CMbICIa, HO W aJlanTalus MOJy4YeHHOro pedepara
oA PYCCKOSA3BIYHBIX PCHOUIIMCHTOB: MblI CTAapaJIUChb CACIATb TCKCT JICTKUM IOJId
BOCIIpUATHA W IIOHHMAHMHA. B cBsa3u ¢ 9THUM, MBI HCIIOJb30BaJIN IIPHUCMbBI IIO
YIAYYHICHHUIO  ACHOCTH N YUTACMOCTH TCKCTOB, paHEC PpPaCCMOTPCHHLIC B
TeOpeTquCKOﬁ TJIaBE€ JaHHOT'O UCCIICIOBaHUA.

[Ipu mepeBoje UCTONB30BATUCH TPaMMaTHYECKHE TpaHchopMaIuu, Hampumep,

3aME€Ha  TJVIaBHBIX  WIEHOB  NpeJjiokeHus.  Hampumep, 1pu  mnepeBoje
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npeioxenus “This study focuses on the dynamic modeling and simulation of ABS
using MATLAB Simulink and CarSim to improve braking efficiency and vehicle
stability”, rnaBuble wieHsl mpemaoxenus study focuses ObLIM U3MEHEHBI Ha S6/I5emCsl
nosviuieHue 3IPpgexmuenocmuy, B PE3yNbTaTe€ 4YEro MOJYYUIIOCh MPEIIOKEHHUE
«OCHOBHOU  yenvblo  UCCIe0068aHUs  AGNAeMCsl  NosbluleHue  dhghekmusrocmu
MOPMOINCEHUSL U YCIMOUYUBOCMU MPAHCNOPMHO20 CPEOCMBA, 4Mmo, 8 C8010 0Uepeob,
Ccnocobcmeyem nogvluleHuio 00ue2o ypoeHs 6e30nacHoCmu asmomoous Ha dopoze u
8 cmpeccogvlx cumyayusx 60dcoenus». Tak MbI CMEHUIN (OKYC BBICKAa3BIBAHUS C
ONKCaHUs TMporecca Ha (HOPMYIHPOBKY IEIM HCCICIOBAaHMS, a CHHTAKCHYCCKU
CIIO)KHass KOHCTPYKIHsS ¢ WHGUHUTHBOM 1O Improve Obuia mpeoOpa3oBaHa B
CJIOKHOTIOTYMHEHHOE TIpeuiokeHne. B wactHocTH, Tepmun dynamic modeling and
simulation 6wl 3aMeHEH Ha OoJiee MOHATHYIO (Gpa3y nosviuieHue 3PHEeKMuUeHOCHU.
Taxoke Obuto omymeHo MATLAB/CarSim, a BMecTo 3TOro 100aBJICHO MOSCHEHHE O
Oe3omacHOCTH. DTH W3MEHEHUS TO3BOJIMIM YIPOCTHUTh CHHTAaKCHC, YTO CJHEJaJo
U3JI0KEHHE 00Jiee SICHBIM.

[Tpu mepeBoie MBI MOJTB30BAIUCH aaNTAIIMEH TEKCTOB IS HEITOATOTOBJICHHBIX
gutareneii. Hanpumep, B npemioxenun “The Anti-lock Braking System (ABS) plays a
crucial role in vehicle safety by preventing wheel lock-up and ensuring controlled
braking across various road conditions” WCTONB30BaTNCh YTOYHCHHS. Tak, BMECTO
opurunHaapHOoro  The  Anti-lock Braking System (ABS) wucnonbs30Baioch
Anmubnokuposounas mopmosnas cucmema (Anti-lock Braking System, ABS), o ectb
W3HAYaJIbHO MBI JIaJl PYCCKOSI3BIYHBIA BapWaHT TEPMHHA, a Jajee B CKOOKax —
TOJIHBIA aHTJIOSA3BIYHBIN BapUaHT 1 €ro ab0peBUaTypy. AHAIOTMYHO MBI TOCTYITHIIN C
nousituem Electronic Stability Control (ESC), kotopoe Obl10 mepeBeieHO Kak
anekmponnslii konmpons yemouyusocmu (Electronic Stability Control, ESC). Taxkoii
npuéM, C YTOYHECHHWEM aHTJIOSI3BIYHBIX BEpPCHl aOOpeBHATYp W TEPMHHOB, JiejacT
TEKCT CaMOJOCTAaTOYHBIM, ITOCKOJIBKY 4YHTAaTellb Cpa3y BHUIUT PACMUPPOBKY H

OPUTHHAJIBHOC COKpalllCHHUEC, 4YTO YCTPAaHACT BO3MOXHOC HC3HAHHC AHTJIMMCKUX
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ab0peBuaryp. [lomumo 3TOTO, 3TO OOJIETYaET MATBHEUIIEE TTOTPYKCHUE YUTATENS B
TEMY Hay4HOM CTaTbW, IOCKOJIBKY IIPH W3YyYEHHMHM CTaTE€d OT JIPYTHX aBTOPOB OH
OyJeT 3HaTh pa3Hbie 0003HAYEHUS OJTHOTO U TOTO K€ MOHSATHS.

[Ipyu sTOoM mnpH mnepeBoje ObUIM NPUMEHEHBI pPa3IUYHbIE IEPEBOAUYECKUE
TpaHchopMaIliK, HapaBiICHHbIC HA aJanTalluio TEeKCTa K HOPMaM PYCCKOTO S3bIKa.
Tax, npu nmepeBone by adjusting braking force based on real-time road conditions
OblJa IpPUMEHEHAa TIpaMMaTHYecKash 3aMeHa, B pe3yJbTaTe KOTOPOro TrepyHIui
adjusting ObuT 3aMeHeH Ha JeenpuUyacTHbBIM 000poT. B pesynprare mnepeBona
MOJIYYMJIOCh TIPEIIOKEHUE «pe2yaupysi moOpMO3HOe YCUAUE 6 3A6UCUMOCU Om
OOPOJICHBIX YCNIOBULL 8 pedCuMe peanbHo20 6pemeHu», KOTOpoe ABIIeTcs Oosee
0J1ar03By4YHBIM U JIETKUM JIJI1 IOHUMAHUS CO CTOPOHBI PYCCKOSI3bIYHOTO PEITUITUEHTA.

[Tpumepom ke JIeKCHYeCKOW MOMIYIISAIMU MOXKET TOCIYyXHTh (paza enhance
braking stability. B manHoM ciyyae mpu JOCIOBHOM MEPEBOJE IMOJIYYHUIOCH OBl
VAYUUUMb CMAOUTLHOCIb MOPMOICEHUsl, YTO SBIISIETCS HE JIyYIIUM BapUaHTOM
NEepPeBO/Ia C TOUKHU 3PEHUS y3yaJlbHOCTH, O3TOMY HaMU ObUIO MPUHATO PELIEHUE O
MPUMEHEHUU TIEPEBOTYECKON TpaHCPOpMAIIUN «MOYJIAIHSY, B PE3YJIbTaTe KOTOPOU
NOJIYYWJIOCh  NOBblUleHUe CMAOUTbHOCMU MOPMOJICEeHUs, YTO sBIseTcs Ooree
y3yaJbHbIM JJISl PYCCKOSI3bIYHOTO YHUTATEIIS.

IIpy mnepeBojile HEKOTOPBIX NOHATUM W TEPMHUHOB, KOTOPBIE SBIISIIOTCS
JIOCTATOYHO HOBBIMH, noTpedoBaNOCh UCIIOJIb30BaTh MIEPEBOTYECKYIO
TpaHchOpMaINIO «KaJdbKUpoBaHUEe». Hampumep, B pesynbTaTe mepeBoja TEpPMHUHA
Gaussian membership functions mosryannock eayccoewl ynkyuu npunadiexcHocmu.

Taxxe npu nepeBojie TEKCTOB C aHIJIMUCKOI0 HA PYCCKUU MBI IIOJIb30BaJIMCh
TaKAM IIEPEBOJTUYECKUM MPUEMOM, KaK omylieHue. Tak, npu nepeBoje NpeaioKeHUs
“Development of a diagnostic methodology based on ISO 21994 and 1SO 19365
standards, integrating limit braking maneuvers and stability control evaluations”
KOHKPETHBIE CChIJIKA Ha CTAHJapThI OMYIIIEHBI, @ BMECTO HUX ObUTa MaHa obmas (pasa

0 pa3paboTKe METOJAUKU IUArHOCTUKH, HO 0e3 ynomuHanus [SO 21994 u ISO 19365.
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B pesynpraTe momydmiica ClEeRyIOMIMA OTPBHIBOK: «Hccredosanue npogooumcs Ha
0CHOBE CMPYKMYPUPOBAHHO20 NOOX00d, COCMOAULe20 U3 Yemblpex KII0UesblX dManos:
meopemuyueckull anaiuz u kKiaccugukayus Gynxyuti ABS u ESC, esxaouas ux
83aumooeticmaue ¢ OpyeumMu cucmemamu 6e30nacHOCmu, MakumM Kax 3J1eKmpoHHOe
pacnpeoeieHue MOPMO3ZHBIX YCUAULL U cucmema NoMowu Npu IKCMPEeHHOM
mopmodicenuu». IloqoOHOE omyrieHne oOBSICHASTCS NBYMS MpUIMHAMHA. BO-TIepBbIX,
KOHKpeTHble cTanaapTel ISO 21994 u ISO 19365 Ha Tekymuidi MOMEHT HE UMEIOT
IIMPOKOTO TPUMEHEHHS WU O(PHUIIMATBLHOTO CTaTyca B POCCHUHCKON MpaKTHUKE, YTO
JienaeT UX YINOMUHAHUE ISl IEJIEBOM ayJUTOPUU Mallo3HAYMMbBIM. Bo-BTOpHIX, B
pamkax pedepaTHBHOTO MEpPeBOja Ha JaHHOM JTalle M3JIOKEHUS aKIICHT JENalcs He
Ha HOpMaTUBHOM 0a3e, a Ha 001IEM MOJX0/A€ U JIOTUKE OCTPOEHUSI METOUKU. Takum
o0pa3oM, HCKIIOYEHHE YPE3MEPHO JAETATM3UPOBAHHBIX O0O3HAUYECHUH IO3BOJIHIIO
MOBBICUTh UYWUTA0EIBHOCTh TEKCTa, W30€kaB TMeperpy3ku abOpeBuaTypamu U
TEXHUYECKUMHU KOJIaMU, HE UMEIOIIUMU KIIFOUEBOT0 3HAYCHUS JUIsl TOHUMAHUS CYyTH
UCCIICTOBAHMSI.

Taxxe B pedepaTUBHOM TIEPEBOJIC BBOJAUIUCH MapKephl JIOTUUECKHUX CBSI3EH,
KOTOpBIC B aHTIUICKOM pedepare MOTIU OBITh MOHATHBI U3 KOHTEKCTa. B pycckom
NEPEBOJIE AKTUBHO MCIIOJIb3YIOTCS BBOJIHBIE CJIOBA M KOHCTPYKIIMH: «TaKUM 00pa3oM»»
«KpOME€ TOTO», «B OTJIMYME OT» M TaK Jajee. B opurunHaie ke 3TH CBSI3U YacTO
NEPENABAINCh IYHKTyalued WM TOpSAKOM npemioxeHnid. Hanpumep, B
AHTJIMICKOM TEKCTE O BBIBOJAX WCCIEIOBAaHUSA MOIVIO ObITH ckaza”o: “‘The FL
controller provides superior performance... Future advancements should include
additional inputs”. B mepeBoje ke MOSBISICTCS BBOAHAS KOHCTPYKUUS: « Taxum
obpazom, u3z cmamvu Mbl ModceM coelamv 61600, umo FL-konmpoinep
obecneyusaem npegOCXOOHYIO NPOU3BOOUMENbHOCMb...», A clenyromas @pasa
HaunHaeTcs: ¢ «byoywue uccredosanus mocym...». CloBa «TakuM o00pa3om» H
000pOT «MBI MOKEM CJelaTh BBHIBOA» SBISIOTCS CTUIMCTHUYECKUMU JTOTIOJHEHUSIMH,

OTCYTCTBYIOIIMMH B OpUTHHAJE, TJI€ HE OBbUIO SIBHOTO BBIBOJA. DTHU J100ABIICHHS
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MOMOTAaIOT CTPYKTYPUPOBATh TEKCT, CHAEJiaTh €ro OoJee JIOTMYECKU CBSI3HBIM, U
yuTaTelb Cpa3y IMOHUMAET, 4YTO MPEIbIAYIIHE PACCYXICHUS TMOJBOJATCS K
ornpenenéHHOMY BbIBOy. Hampumep, B pasziene 0 HeUeTKOU JIOTUKE B MEPEBOJIE €CTh
NPEMIOKEHHUE: «MAKumM 00pa3oM, UHmMe2payusi He4emxou J02UKU NO360UNA
CyulecmeeHHO NoBbLCUMbY, XOTs B opuruHajie O0buto The integration of fuzzy logic has
shown substantial improvements. Cssizka «Takum 00pa3om» JenaeT HPUYHHHO-
CJICICTBEHHYIO CBsI3b OoJiee sBHOW. CHHTAKCHYECKU ITO BHIPAKACTCSA B JOOABICHUU
JOTIOJTHUTEIBHOTO ~ BBOJAHOTO  KOMIIOHEHTa B mpejioxkeHue. (CeMaHTHYeCKH
COJIEp)KaHUE OCTAETC NPEKHUM (TOBOPUTCS 00 YIYUIIEHUH), HO YHUTATENIO
CTAHOBUTCS JIETUE CJICAUTH 32 XOJIOM PACCYKACHUS, YTO MOJOKUTEIBLHO OTPaAXKACTCS
Ha yuTabenbHOCTH TekcTa. Hampumep, eciu B NPEMSIOKEHUH TOSBISETCS «KPOME
TOrO», ATO 3HAYUT, YTO TMOSABISETCA HOBBIA (akt, M00aBIsAIOMMI HHOOPMALIUIO
KacaTelbHO MPEAbIAYIIEro OIMUChIBAEMOro O00BEKTa WM Tpolecca. B pesynbrare
TEKCT MPUOOPETAECT YEPThl CBA3ZHOTO HAYYHO-TEXHUUECKOTO U3JIOKEHHS HA PYCCKOM
A3bIKE, & JIOTUYECKUE CBA3M MEX]Y €ro 4acTSIMHU BBIPAXKEHBI C TMTOMOIIBIO SI3BIKOBBIX
CPEACTB, YTO 3HAYUTEIHHO MOBBIIIAET €T0 MOHATHOCTb.

B  nmanmHoM maparpade MBI paccMOTpeNM — MPAKTUYECKHM  aCHeKT
JUCCEPTAIIMOHHOTO MCCJIEIOBaHUS — TMpoIecC pedepaTHBHOrO TEpeBojia HAyYHO-
TEXHUYECKOTO TeKCTa 00 aHTUOJOKUPOBOYHBIX CUCTEMAaX aBTOMOOWIISI, IPH ATOM CaM
pedepatuBHbBIl TEpeBOA, Kak (opMalbHO, TaKk U JIOTUYECKH, COOTBETCTBYET
Hay4YHOMY CTHJIIO U TOYHO MEpPEeJaeT TEPMUHOJIOTHIO U KIIFOUEBBIE UCH.

[Ipu HamucaHuu mepeBoja UCMOIb30BATUCH NIEPEBOTUECKHUE TpaHCcHopMalluy,
TaKue KaKk TpaMmaTHdecKas 3aMeHa, MOAYJISIUS U KOHKpPETU3aIvs, YTO IMO3BOJIMIIO
Iepe1aTh OCHOBHOE COJIEPKAHMUE UCXOJHOIO TEKCTA B CHKATOMW, HO MOJHOW U CBA3HOU
dbopme. Ilpu »ToM KiIIOYEBBIE HACH, TEPMUHOJOTHYECKAs TOUYHOCTh W BHYTPEHHSSA
JIOTHKA TEKCTa OBLIIM COXPAHEHBI 0€3 N3MEHEHUH, a YPOBEHb CBA3HOCTU U MOHSTHOCTH
MepeBo/ia COOTBETCTBOBAJ TpeOOBaHUSIM K pedepaTaM U TMEepeBojaM HAydHO-

TCXHUYCCKUX TEKCTOB. KpOMe TOrO, OBLIO OTMCUYCHO, 4YTO IICPC€BOA HCE TOJILKO
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nepenaét CTPYKTypy OpUrMHAla, HO W aJanTHUPOBAH IS BOCHPUSTHUS
PYCCKOSI3BITHOTO YUTATENS 0€3 MOTEepH HAyIHOW 3HAYMMOCTH.

Tenepb, MpoaHATM3UPOBAB MOITYYUBIIMHCSA TEPEBOJ pedepara, Mbl MOKEM
MEPEUTH K MOCIEAHEN 3a/1a4€ TAHHOTO MCCIENOBAHUS — K BBIJICIICHUIO PEKOMEH AN
KaK Mo pedepaTuBHOMY IMEpPEBOAY, TaK M IO HAMMCAHUIO COOCTBEHHBIX HAy4YHO-
TEXHUYECKUX TEKCTOB.

B xone dopMupoBaHus JaHHOTO CITMCKA PEKOMEH/IAIMA, MBI OTIMPAITUCH KaK Ha
TEOPETUYECKUI MaTepurall, MPEACTABICHHBIA B IEPBOM IJIaBE JAHHOTO HUCCIIEIOBAHMS,
TaK W Ha OIbIT, MOJYYECHHBIM B X0j€ mepeBoja. Bcero ObUIO BBIIEIEHO BOCEMb
PEKOMEH TN .

— VYcrpaHeHue U30bITOUHOCTH U BBIOOP JIEKCUKH. TEeKCT AOKEH OBITh KPATKUM U
scHbIM. M30biTounble (pasbl, Takme kak ‘It should be noted that...”,
VTSOKESIOT TEKCT, a CJeAOBaTeIbHO, MOTYT OBITh OIYIICHBI 0€3 MOTepHu
cMmbiciia. B pycckom nepeBojie Takue BBOIHbIE 000POTHI ObUTH UCKITIOYEHBI, YTO
CeaJI0 BhICKa3bIBaHUS 00JI€€ MPSIMBIMHU.

— VYIpolLIeHUE CUHTAKCUYECKUX KOHCTPYKUMU. [[MMHHBIE NpeaIOKEHUS CIIeayeT
nenuTh Ha Oosee kopoTkue. @pasza “The ABS reduces or increases the braking

b

moment...” B mepeBoie pa3ieiicHa Ha JABA MPEIJIOKEHUS, KAKI0E U3 KOTOPBIX
IIOCBAIIEHO OJHOM MJee, 4YTO, CIENOBATEIbHO, CHUXAECT KOTHUTUBHYIO
Harpy3Ky 1 o0Jierdaer IOHUMaHUe TeKCTa.

— EnuHooOpasue rpaMMaTHyYecKuX KOHCTPYKIMKA. CIUCKH U OTHOPOJIHBIE YICHBI
MPEeIOKEHHST JOJKHBI OBITh CTPYKTYpHO corjiacoBanbl. Ecnu, Hanmpumep, B
OPUTHHAJIBHOM TEKCTE MPHUCYTCTBYIOT MOJOOHBIE OMIMOKH B IMapajlielbHbBIX
KOHCTPYKIUSX, TO OHU JOJDKHBI OBbITh MCHpPABJIEHbl BO BTOPUYHOM
nepepaboTtaHnHOM TekcTe. Tak, B mpemioxeHun “‘to brake..., to correct...,

»

correcting...” HapylleHa mapajielbHOCTh, KOTOpas Oblia MCIpaBiieHa B ‘1O

brake..., to correct..., to correct...”, 4ro cienano TeKcT 6oJiee YI000UNTaCMbIM.
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— Hcnonb3oBaHue AEWCTBUTENBHOTIO 3aynora. Korga 3TO BO3MOXHO, CIEAYET
n30eraTb CTpPaAaTEeNIbHBIX KOHCTPYKIIMH W 3aMEHATh WX JCHCTBUTEIHLHBIMH.

b

Hanpumep, Bmecto “The data was analyzed...” nyume ckazare “We analyzed
the data... ”. Takue U3MEHEHUS JCNAIOT TEKCT 00JICE JKUBBIM M KOHKPETHBIM. B
PYCCKOM TIEPEBOJIe TaK)Ke OBLTH MCTIOIB30BaHbBI JEHCTBUTEIBHBIC KOHCTPYKIIHH,
KOTI'/1a 3TO OBLIIO YMECTHO.

— CoOmoieHne KOTEPEHTHOCTH W KOTE3MBHOCTH TeKcTa. YTOOBI TEKCT OB
MOHATEH, OH JIOJDKEH 00J1a1aTh IBYMS BaXKHBIMHA KQ4€CTBAMU: KOTEPEHTHOCTHIO
(Jtormueckoi  TOCJENOBAaTEIbHOCThIO HACH) U  Koresue (CBA3HOCTHIO
MIPEIOKEHUM C TTOMOIIBIO S3BIKOBBIX CPeACTB). UTOOBI yIydIINTh KOTE3HIO,
PEKOMEHTyeTCSl MCIOJIb30BaTh yKa3aTelbHbIE MECTOMMEHUS, BBOJIHBIC CIIOBA,
COI03bI, JIEKCUYECKHE TTOBTOPHI U JIPYTHE SI3bIKOBbIE MHCTPYMEHTHI. Hampumep,
€CTh IIPEIJIOKCHUSI, KOTOPBIE MOTYT MTOKa3aThCS HE CBSI3aHHBIMHU MEXTYy COOOM:
“The ANFIS controller outperformed PID. Previous studies focused on hybrid
systems”. Opgnako, eciu H00aBUThL BO BTOPOE IPemIOKEHHE CiIoBO ‘‘these
results”, ces3p craner Oosiee oueBuaHou: “Previous studies focused on hybrid
systems, and these results align with that .

— Bsegenue u mnosicieHue TepmMuHOB. Kaxknas abOpeBuaTypa, MOSIBISIONIASCS
BIIEpBbIE, JIOJDKHA ObITh pacmmdpoBana. Hanpumep, “PID controllery B
IIEPEBOJIC cTal «NPONOPYUOHATLHO-UHMESPATILHO-0UDDepeHyuanbHbIM
pecynsasmopom (PID)”. Eme oAHMM NpUMEpPOM MOSICHEHUS W pacliuPpoBKHU
HEM3BECTHBIX TEPMUHOB SBJSIETCS OTphIBOK c “Bang-bang control” -
“penetinoe ynpasnenue (Bang-bang control, BBC) .

— Ctpykrypa usnoxenus. MHpopmaims IT0bKHA TOIaBaThCs TOCISI0BATENBHO,
oT 0011ero Kk yactTHoMy. OOBIYHO ATO BBEJICHHUE (MIOCTAHOBKA MPOOJIEMBI, 11EITh
WCCJICIOBaHMsI), OCHOBHAas 4YacTh (OMHMCAHWE METOJOB, JKCIEPUMEHTOB,
o0CyXJeHre pe3yabTaToOB) U 3aKitoueHue ¢ BeiBojgamMu. Ctporoe ohopmieHue

KaXXa01ro pasaciia, COIJIACHO Tpe6OBaHI/I$IM u3gaHnus, ACJacCT HaBUI'allUIO IIO
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TEeKCTy MHTYUTHBHOW. B Xone pedepaTuBHOro mnepeBoja AaHHBIM MPUHIUIM
Tak)Ke ObUT peaii30BaH: aHTJIOSI3bIUHBIN CBOAHBIN pedepaT U PyCCKOS3BIYHBIN
pedepaTuBHBII NEpeBOA MOTYUYHIN YETKOE JEIEHNE Ha BBEJACHHUE, U3JI0KEHNE
KITFOUEBBIX TIOJIO)KCHW W WTOTOBBIM BBIBOA. boinee Toro, madopmanus Obuia
pacrojoXkeHa «OT OOIIEro K YaCTHOMY» — CHauaja paccMaTpUBAJIUCh 0OIne
ceaeHus o0 ABS, 3atem 0Oosee y3Kue BONPOCHI OTIENIBHBIX HCCIIEIOBAaHUM.
Takoil mOpsAAOK MO3BONMUI OOBEAUHUTH PA3HOPOJIHBIE JaHHBIE B CBSI3HOE
IIOBECTBOBAHUE: YUTATENb CHAYajla MoJIy4yaeT o0llee NpeCTaBIeHUE O TEME, a
3aTeM yriyOoJseTcs B I€Talu, YTO MOBBIIIAET IEJIOCTHOCTh BOCIIPUSATHS.
BusyanbHoe odopmieHue. BaxHO CTpyKTypupOBaThb TEKCT: HCHOJb30BaTh
a03albl, MOJ3aroJOBKM U BBIIEIATh TEPMHUHBL. B HCXOOHBIX CTAaThSIX OBLIM
CIUCKH, KYpCUB W TOJIy>)KUpHOE BblielieHue. B pedepare u pedeparnBHOM
NEPEBOJIE YHUCJIEHHBIE pE3yNbTaTbl OBUIM W3JIOKEHbI B BHUAE JIOTUYECKH
pPa3AeIIEHHBIX TE3UCOB, YTO YIIPOCTUIIO BOCIIPUSATHE.

BriBoaBI IO BTOPOI T1aBe

Bo Bropoii rimaBe Oblia peanu3oBaHa MpaKTHUUECKash YacTh MCCIEIOBAHUS,

BKJIIOHAaromasa B ce0s aHaIu3 Hay4YHBIX CcTaTed C TOYKHU 3pCHUA HUX COACPKAHUA U

(dbopMmbl, a Takke ObLIO BBIITOJIHEHO UX pedeprupoBaHue U peepaTUBHBINA NEPEBO/I.

B nepBom naparpade ObL1M pacCMOTPEHBI JECATh HAYUHBIX CTaTei, B KOTOPBIX

MBI IIPOAHAIM3UPOBATIN UX COACPIKAHHWC W HCIIOJB30BAHHLBIC A3BIKOBBIC CPCICTBA. B

X0Jle aHajau3a ObLIO BBIABICHO, YTO TEKCThl COOTBETCTBYIOT TPEOOBAHMSIM HAy4YHO-

TCXHHUYCCKOI'O CTHUJLIA, IIOCKOJIBKY OHH HACBIIICHBI TepMHHOHOFHCfI, JJOT'M4YHBI B CBOCM

U3JI0)KEHUH, HAaMHUCaHbl B (OpManIbHO-HEUTpPAIbHOM CTUJIE, a TaKXke o00JanaroT

YETKOM U SICHON CTPYKTYPOH.

HapaBHe C IOCTOMHCTBaAMU, OB BBISIBJICHBI U HCAOCTAaTKHW HAyYHBIX CTaTeﬁ,

TakKue Kak W30BITOYHAS pacpoCTpaHCHHOCTD HpeJIJ'IO)KeHI/Iﬁ Hn HEaocCTrarodHast

CBSI3HOCTD (KOTe3Msl) B COCTaBE MPETIOKECHUM.
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Bo BTOopom maparpade maHHOW TriaBbl OBLJIO OCYIIECTBICHO pedepupoBaHUe
aHTJIOA3BIYHBIX CTAaTed, a 3aTeM UuX pedepaTHUBHBIA TEPEBOJ C MOCIETYIOIIUM
CpPaBHHUTEIHHBIM aHAIM30M. lIpu STOM OBUTHM BBISIBICHBI TaKHE IEPEBOTUCCKUE
TpaHcopmaluu, Kak TpaMMaThdeckas 3aMeHa M MOZAYJSAIUS, IO3BOJIMBIIHNE
COXPaHUTh HAYYHYIO TOYHOCTh TEKCTa, a TAaK)Ke CIIelaTh €ro 0oJjiee MOHSATHBIM ISt
PYCCKOSI3BIYHOTO PEIMITHEHTA.

Takum 006pa3oM, B MPaKTHMUECKON YaCTH MCCIEAOBaHUS ObLIa MOATBEPIKIEHA
3¢ (HEeKTUBHOCTh Pa3pabOTaHHBIX B IEPBOM TJaBe PEKOMEHIAIMHN IO YIyYIICHUIO
SICHOCTH HayYHO-TEXHUYECKHX TEKCTOB MPH pedhepaTUBHOM MEPEBOJIE.

Takxke Obul pazpaboTaH MOAPOOHBINA CHHUCOK PEKOMEHAALMI MO HANHUCAHHUIO
HOHSTHBIX U JIETKOYMTAEMBIX TEKCTOB, KOTOPbIE MOJAONHAYT KakK /sl Mpo(eccuoHaIoB
OTpaciv, Tak U JUIsl YCPEAHEHHBIX PELUIUEHTOB, HE MMEIONINX TMPEACTABICHUS O

MpeIMETE Pa3roBopa.
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3akJIoYeHue

B pesynprare NpOBEACHHOIO MCCIEI0BAaHUS IOATBEPXKACHA AKTYyaJIbHOCTH
U3YYEHUS SICHOCTH HAay4YHO-TEXHUYECKUX TEKCTOB M METOJIOB €€ MOBBILIECHUS IpPH
pedepatuBHOM mepeBoae. McciemoBaHue MPOBOAUIOCH B COOTBETCTBUU  C
IOCTaBJICHHOW II€JIbI0 — pa3paboTaTh PEKOMEHJALUU 110 CO3JaHHUI0 SICHBIX HAy4yHO-
TEXHUYECKUX TEKCTOB M BBINOJHUTH pePEpaTUBHBIN MEPEeBOJ AHTIIOA3BIYHBIX
MaTEpUasIoB M0 AHTUOJIOKHPOBOYHBIM CUCTEMAM aBTOMOOMIISL.

B Tteopernueckoil 4YacTu JuccepTaluMU  MPOAHAIU3UPOBAHBl OCOOEHHOCTU
HAayYHO-TEXHMYECKOTO0 CTWJISI W TNPUHUUIBI  pedepaTUBHOrO ImepeBoja. B
COOTBETCTBHUM C TIEPBOM W BTOPON 3aJayaMM MCCIEAOBAaHUS OBLIM BbIJIEICHBI
KJIFOUEBBIE  3JIEMEHTBHI SICHOTO U3JIOKEHMS: JIOTMUYECKHM CTporas CTPYKTypa,
€MHO00pa3ue TEPMHUHOJIOTHH, TOYHOCTh (DOPMYJIUMPOBOK, a TaKXKe CpElICTBA
JIOTUYECKOM M JIEKCMYECKOM CBSI3M MEXAY 4YacTaMM Tekcra. llokazaHo, dYTO
npeaBapuTesibHas CTPYKTYpHasi U CTHIIMCTHYECKass 00pabOTKa HCXOAHOTO MaTepuana
CYUIECTBEHHO YJIy4YIIaeT €ro BOCIPHUSTHE U  CIHOCOOCTBYET  JOCTHKEHUIO
KOMMYHUKATUBHOM LETH.

[IpakTrueckass yacTh BKJIOYaja BBINOJIHEHUE TPEThEH M YETBEPTOW 3ajau:
aHallu3 JECSITU AaHIJIOA3BIYHBIX HAYUHBIX CTaTedl MO TeMe AaHTHOJIOKMPOBOYHBIX
CUCTEM aBTOMOOWJIS M UX pedepaTUBHBIN MEepeBO] Ha pycckuil s3bik. Pabora Obuia
BBIMIOJIHEHa 1O  3aka3y crposmerocss B  Camapckoil  oOnactu  3aBoja
aHTHOJOKHPOBOYHBIX CHCTEM, YTO OOYCIOBWIJIO €€ MPUKIATHYIO HAIPaBJIEHHOCTb U
MPaKTUYECKYIO 3HAUMMOCTh. AHAJIW3 HAYYHBIX TEKCTOB MOJATBEPAMI COOTBETCTBUE UX
CTPOTMM  HOpPMaM  Hay4HO-TEXHHUYECKOro CTwis (oO0Wine  TEepMHHOJIOTHH,
HEUTpaJIbHBIA TOH, OOBEKTUBHOCTD), HO BBISIBUJI U MPOOJIEMBbI, CHUKAIOLIUE SICHOCTD:
Ype3MEPHO JIJIMHHBIE MPEJI0AKEHHUS, N30BITOUHBIE BBOJHBIE OOOPOTHI U CIIa0yIO CBSI3b
Mexay ¢dparmeHTamu Tekcta. [IpoBenéHublil pedepaTuBHBIA MEPEBOJ MOKa3aj, YTO

rpaMMaTUyYeCcKue aJanTald W CTWIMCTHYECKHE TpaHcpopMaluu (HarpuMmep,
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pa3OueHne CIOXKHBIX TPEIJIOKECHUNH W YIaJICHHE BBOIHBIX OOOPOTOB) IMO3BOJISIOT
COXpPaHUTh TOYHOCTH COJEPKAHMSI TPH CYIMIECTBEHHOM YIPOIICHUH BOCIPHITHS
TEKCTa.

AHaM3  colep)KaHWs ~ CTaTed  TOATBEPAWJI  TUIOTE3Y  UCCIEIOBaHMUS:
NpUMEHEHUE YETKUX JIMHTBUCTUYECKUX U CTPYKTYPHBIX PEKOMEHJAIUN MO3BOJISIET
c/iellaTh TEXHUYECKHE TEKCThl 00Jyiee MOHSATHBIMH, JOTHYHBIMUA U JTOCTYIHBIMU Kak
JUTSL CTICTIMAINCTOB, TaK U JUIsI HEMPOhECCHOHATBHOU ayJANTOPUH, a TAK)KE BBISBUI
COBPEMEHHbIC TEHICHIIMU OTPACIHU: MEPeXO0] K HHTEIUICKTyaJIbHBbIM aJalTUBHBIM
MeToJaM ympaBieHus (HEeYETKas JIOTMKa, HEUpPO-HEUETKUE CUCTEMBI, MPEIUKTUBHOE
yopaBieHue) U yu€T (¢usndeckux (aKTopoB (CUEIUICHWE, HW3HOC IIWH) I
MOBBINMICHUS S()PPEKTUBHOCTH TOPMOKEHUS M YCTOMYMBOCTH aBTOMOOWIIA. Takke
OTMEUYEHO PA3BUTHUE CUCTEM JIUATHOCTUKUM ABS W MHTErpanusi HOBBIX aJITrOPUTMOB
pacrmpesiesieHdss TOPMO3HOTO YyCWIIMA (BKJIIOYash MPEAUKTUBHBIE U CKOJIB3SIIIHUE
PEXKUMBI YIIPABJICHUS ), UYTO CBUJETEIBCTBYET O CTPEMIICHUH MOBBICUTH HAJIEKHOCTH U
aJalTUBHOCTH CUCTEM.

Ha ocHOBaHMM TMOJY4YEHHBIX PE3yJIbTaTOB CHOPMYIUPOBAH TEpPEUYCHB
MPAKTUICCKUX PEKOMEHAANMI TO TMOBBIIMICHHIO SICHOCTH TEXHUYECKUX TEKCTOB:
YCTpAHEHHE S3BIKOBOM W30BITOYHOCTH, YIPOIICHHE CHHTAaKcuca (pasfeseHue
IPOMO3JIKUX KOHCTPYKIIMM Ha Oo0jee KOpOTKHE), OOECIedeHHe MapajuieIn3Ma
IrpaMMaTUYECKUX CTPYKTYP U MPEUMYIIIECTBEHHOE UCTOJIb30BAHUE aKTUBHOTO 3aJ10Ta,
o0s13aTeNIbHOE TOsSICHEHHE a00peBHATyp W CIENHUAIBHBIX TEPMUHOB IPU TEPBOM
ynomuHaHuu.  [Ipm  opraHm3anmud  W3JOKECHHS  PEKOMEHIyeTcs  4E€Tkas
MOCJIEA0OBATEILHOCTh «OT OOIIero K dYacTHOMY» (BBEICHHE, OCHOBHAs 4YacTh,
3aKJIIOYCHUE) C pa3feiCcHHeM TeKCTa Ha ab3aimpbl, CHUCKA W BBIICTICHUS IS
CTPYKTYPHPOBaHHS HHPOPMAIIUH, TEM CaMbIM TIsATas 3a/1a4a Obljia BRIMOJTHEHA.

Takum oOpa3zoMm, TpemIoKEHHbIE METOMUKH pedepupoBaHus U 00pabOTKU

HAyYHOTO MaTepuaja JoKa3alid CBOI A(D(PEKTUBHOCTH: OHU CHETAIH TEpPEeBEACHHBIC
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TEXHUYECKHE TEKCThl Ooyieeé TOHATHBIMM U JIOTUYHBIMH, a IEIH M 3a/a4yd
UCCJIEIOBaHMsI ObLTM JOCTUTHYTHI B IOTHOM 00BbEeMeE.

[TosmyueHHbIE BBIBOABI U Pa3pabOTaHHBIE PEKOMEHAAMU 00Jaat0T BBICOKUM
NOTEHIMAJIIOM ISl MPAKTHYECKOro npuMeHeHus1. OHU MOTYT OBITh MCIOJIb30BaHbI B
o0pa3oBaTeNbHBIX M NPO(ECCHOHANBHBIX LENAX IPU MOATOTOBKE U IEPEBOJE
AaHAJIOTUYHBIX HAyYHO-TEXHUYECKUX MaTepHalioB, CHOCOOCTBYs OoJjiee TOYHON U
MOHSTHOM Mepeaaye CI0KHON HHPOPMAIMH B PA3TUYHBIX OTPACIISIX 3HAHUH.

B nanbHeWIeM NEpCIEKTUBHBIM HAIIPaBICHUEM HCCIEAOBaHUS MOXET CTaTh
aBTOMAaTHU3allMsl MPOLECCOB MpPEABAPUTEIbHOM O00pabOTKM Hay4HBIX TEKCTOB C
ucrnosnb3zoBanueM HMU-monenelt, BkiIo4yas anropuTMbl MAIIMHHOTO OOYYEHUS H
00pabOTKU €CTECTBEHHOTO si3bIKa. KpoMe TOro, nepcrneKTUBHBIM SIBJISIETCS CO3/1aHUE
CIEHHUAIM3UPOBAHHBIX TJIOCCAPUEB, ATANTUPOBAHHBIX MO KOHKPETHBIE IPEIMETHBIC
00JacTH, YTO MO3BOJIUT IOBBICUTH TOYHOCTH IE€PEBOJIA, COXPAHUTh CTUIIEBYIO U
TEPMHUHOJIOTHUECKYIO €IMHOOOPa3HOCTh, @ TAK)KE€ COKPAaTUTh BpEMs, HEOOXOIUMOE

JUTSl TOJATOTOBKHM KaYECTBEHHBIX pe)epaTUBHBIX MATEPUATIOB.
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The Anti-lock Braking System (ABS) plays a crucial role in ensuring vehicle
safety by preventing wheel locking and providing controlled braking in various road
conditions.

The main purpose of the translated articles is to improve the braking
performance and stability of the vehicle, which, in turn, contributes to improving the
overall safety of the car on the road and in stressful driving situations.

David Tavernini's scientific article "Predictive control of anti-lock braking
systems based on a nonlinear model with preliminary analysis of the road surface"
examines the limitation of traditional ABS systems, which consists in the inability to
take into account traction in advance, which reduces their effectiveness. This article
proposes a new approach that uses sensors and machine learning algorithms to
evaluate the road surface in front of a vehicle. These data are integrated into the
braking control system, which allows you to quickly adjust the deceleration
algorithms during operation. Using these predictive capabilities, the system can
dynamically adjust the braking force to ensure optimal traction and minimize skidding.
This adaptive control strategy enabled the system to respond effectively to varying
road conditions, maintaining vehicle stability throughout the braking process.
Simulations conducted in MATLAB/Simulink demonstrated the robustness of the
fuzzy logic controller across diverse surface types, including dry, wet, and icy roads.

To enhance simulation realism, CarSim was used to perform full-vehicle
simulations by integrating the MATLAB/Simulink model into a more detailed virtual
vehicle environment. Comparative analysis between fuzzy logic and traditional PID
controllers revealed a significant performance advantage of the fuzzy approach:
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not only did it stabilize the slip ratio more rapidly, but it also reduced braking distance
dramatically.

Specifically, the fuzzy logic system achieved a stopping distance of 63 meters
at a speed of 60 km/h, compared to 670 meters using PID control, underscoring the
superior efficiency and safety of the proposed method.

The integration of fuzzy logic in ABS control has shown substantial
improvements in braking performance over traditional control methods. The CarSim
model offers a more precise representation of real-world braking scenarios compared
to the quarter-vehicle model in MATLAB. This research highlights the potential of
fuzzy logic in enhancing vehicle stability, reducing braking distance, and ultimately
contributing to the advancement of modern active safety systems.

The study focuses on developing a diagnostic methodology for the Anti-lock
Braking System (ABS) and Electronic Stability Control (ESC) in vehicles. These
systems are mandatory in new cars according to European regulations and play a
crucial role in road safety. Various studies confirm that ABS and ESC significantly
reduce the number of accidents by improving vehicle control and stability during
critical driving conditions.

The objective of the research is to establish a comprehensive diagnostic
methodology to assess the impact of ABS and ESC on vehicle dynamics. To achieve
this, a software system was developed to process data collected from various test
maneuvers. The methodology includes analyzing parameters such as longitudinal and
lateral accelerations, angular velocity, slip angle, braking distance, and brake pedal
force, while also considering variables like vehicle speed, road surface conditions, and
braking intensity.

The study follows a structured approach consisting of four key stages:
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Theoretical examination and classification of ABS and ESC functions,
including their interaction with other safety systems such as Electronic Brake
Distribution (EBD) and Brake Assistance System (BAS).

Development of a diagnostic methodology based on 1SO 21994 and 1SO 19365
standards, integrating limit braking maneuvers and stability control evaluations.

Execution of experimental tests, including emergency braking and stability
assessments (Sine with D-well maneuver), utilizing precise instrumentation to capture
vehicle responses.

Analysis of collected data to formulate criteria for evaluating ABS and ESC
effectiveness, focusing on braking efficiency, stability, and overall vehicle control.

The results demonstrate that ABS prevents wheel lock-up, ensuring optimal
tire-to-road grip, while ESC stabilizes the vehicle by selectively braking individual
wheels and adjusting yaw rates. The study further reveals that the efficiency of these
systems is influenced by factors such as tire type, road surface, and sensor calibration.
Additionally, the analysis of experimental data underscores the need for improving
onboard diagnostic tools for real-time monitoring of ABS and ESC performance.

To enhance diagnostic accuracy, the study proposes adaptive control methods
and vehicle dynamic modeling. A promising approach involves integrating Model
Predictive Control (MPC) and Sliding Mode Control (SMC) to optimize braking force
distribution and vehicle stability. Furthermore, predictive diagnostics using simulation
models can offer deeper insights into the interaction between ABS and ESC under
various driving conditions.

In conclusion, the proposed ABS and ESC diagnostic methodology provides a
systematic and reliable approach for evaluating these safety systems. It can be

particularly beneficial for automakers, insurance companies, and research institutions
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by ensuring compliance with safety standards and improving vehicle performance.
Future advancements should focus on integrating intelligent vehicle monitoring
systems, refining adaptive braking algorithms, and enhancing predictive stability
control techniques to create safer driving conditions.

The article "On Antilock Braking Systems With Road Preview Through
Nonlinear Model Predictive Control™ discusses the improvement of antilock braking
systems (ABS) using nonlinear model predictive control (NMPC) and road surface
analysis ahead of the vehicle.

The main goal of the research is to enhance braking efficiency and vehicle
stability by predictive analysis of road conditions. Traditional ABS lacks the ability to
account for road adhesion in advance, which can reduce its effectiveness. This paper
proposes a new approach that employs sensors and machine learning algorithms to
assess the road surface ahead of the vehicle. These data are integrated into the braking
control system, allowing real-time adaptation of the braking strategy. By leveraging
these predictive capabilities, the system can adjust braking forces dynamically to
ensure optimal traction and minimize skidding.

The article presents a comprehensive mathematical braking model, which
incorporates wheel dynamics, road contact characteristics, and predicted adhesion
variations. The NMPC method is employed to formulate and solve the control
problem, considering the inherent nonlinearities of the system. This predictive control
strategy allows for the continuous monitoring and forecasting of road conditions,
thereby optimizing braking parameters based on both current and anticipated
scenarios. Unlike conventional ABS, which reacts to wheel slip after it occurs, the
proposed NMPC-based system proactively adjusts braking to mitigate potential
instability before it arises.

Experiments conducted in both simulation and real-world driving conditions
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demonstrated that the proposed method significantly reduces braking distance and
improves vehicle handling compared to traditional ABS. The analysis showed that
using predictive road surface information ensures smoother and more efficient
braking, reducing the risk of wheel lock and traction loss. Furthermore, the integration
of NMPC allows for enhanced maneuverability, particularly in complex driving
environments such as wet or icy roads, where abrupt braking can lead to hazardous
situations.

Additionally, the study discusses the computational challenges associated with
implementing NMPC in real-time automotive systems. Since NMPC relies on
continuous optimization calculations, the research explores methods to improve
processing efficiency, ensuring that the system can function effectively within the
constraints of vehicle onboard computing power. Various algorithmic enhancements
and data processing techniques are examined to minimize latency and maximize
responsiveness.

In conclusion, the authors highlight the potential of integrating machine
learning and predictive control methods into automotive safety systems. They also
emphasize the need for further research to improve the accuracy of road condition
prediction and enhance the computational efficiency of the proposed method. The
study underscores the growing role of advanced control techniques in next-generation
braking systems, paving the way for safer and more adaptive vehicular technologies.

This study examines the effects of the Anti-lock Braking System (ABS) and tire
age on the coefficient of friction and braking distance of a vehicle. The research aims
to enhance the understanding of vehicle braking performance by considering various
road surfaces, tire conditions, and braking technologies.

The study tested braking performance using a 2020 Renault Clio 1.0 fitted with

Sava Intensa HP2 summer tires. The tests were conducted on dry asphalt and wet
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surfaces at speeds of 20 km/h, 30 km/h, 40 km/h, and 50 km/h, both with and without
ABS. Results showed that ABS increased the friction coefficient by 13% on dry
surfaces and 30% on wet surfaces, leading to a reduction in braking distance by 14.3%
and 37%, respectively. The study further confirmed that ABS prevents wheel lock-up,
allowing for better steering control and reducing skidding risk, especially on slippery
surfaces.

The study also analyzed the impact of tire age on friction. A moderate to high
correlation was found between tire age and friction coefficient, indicating that older
tires tend to have lower friction and increased braking distance. The study estimated
that a tire used for six years and driven 12,000 km annually would experience a tread
height reduction of approximately 6 mm, leading to an average weight loss of 1.3 kg
over its lifespan. The analysis showed that older tires exhibit a decrease in stopping
efficiency, reinforcing the importance of timely tire replacement.

Additionally, the research explored the environmental impact of tire wear,
emphasizing its contribution to microplastic pollution. It was found that tire wear
varies depending on factors such as tire width, diameter, and usage. The study
calculated that an average vehicle produces 120 g of tire wear per 1,000 km, resulting
in an estimated annual wear of 218 g per tire. These particles contribute to pollution,
affecting water sources, air quality, and ecosystems. The study underscored the need
for improved materials and sustainable tire disposal methods to mitigate
environmental harm.

The findings suggest that summer tires should be replaced within four to six
years of use, especially when driven 12,000 km per year, as braking performance
deteriorates over time. The decrease in the coefficient of friction with tire age further

supports the recommendation for timely replacement to ensure road safety.
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Furthermore, the study highlights ongoing developments in braking technologies,
such as regenerative anti-lock braking systems (RABS), which aim to enhance energy
efficiency and braking performance in electric and hybrid vehicles. Future research
should focus on optimizing ABS performance under various conditions and assessing
the long-term impact of tire wear on road safety and environmental health.

This paper explores the application of Spiking Neural Networks (SNN) for
controlling an anti-lock braking system (ABS) in vehicles. Traditional ABS
controllers rely on fixed control strategies, but these approaches struggle to adapt to
dynamic road conditions. The proposed method utilizes SNNs, which mimic
biological neural processes, enabling real-time learning and adaptation.

The study introduces a dual-network SNN framework: one network classifies
road conditions and estimates optimal slip, while the other regulates braking pressure.
The classification network determines road surface characteristics using Extended
Kalman Filters (EKF) to estimate key parameters, such as wheel slip and friction
coefficient. The control network then adjusts brake pressure dynamically, ensuring
stable braking performance. The proposed architecture mimics biological reflex arcs,
enhancing stability and responsiveness in braking control.

The learning mechanism relies on Spike-Timing-Dependent Plasticity (STDP),
a bio-inspired approach that modulates synaptic weights based on timing differences
between pre- and post-synaptic spikes. This enables the ABS controller to adapt its
braking strategy during real-time operation, overcoming limitations of traditional pre-
trained control models. The use of supervised learning allows the system to
continuously refine its response based on error signals, adjusting synaptic strengths to
optimize braking efficiency.

Simulations and real-world tests were conducted to evaluate the effectiveness of

the SNIN-based ABS controller. The results demonstrated that the adaptive learning
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algorithm significantly improved braking performance by reducing stopping distances
while maintaining vehicle stability. The system was tested under various road
conditions, including transitions between surfaces with different adhesion levels. The
SNN-based controller exhibited superior adaptability, enabling seamless transitions
and reducing oscillations during sudden adhesion changes. Furthermore, it was
observed that the proposed method maintained a stable yaw rate, enhancing vehicle
maneuverability and driver control.

The experimental setup included a research vehicle equipped with electro-
hydraulic proportional braking systems, allowing real-time modulation of braking
pressure. The system was tested on a high-performance test track with surfaces
replicating extreme grip levels. Experimental results confirmed the system’s ability to
adjust braking force dynamically, achieving improved stopping efficiency while
preserving control. The proposed control structure, inspired by biological equilibrium
point hypotheses, demonstrated its ability to balance braking efficiency and vehicle
stability.

Overall, this research highlights the potential of biologically inspired neural
networks in vehicular control applications. By integrating on-line learning into ABS,
the study advances the development of more flexible and intelligent braking systems
that enhance vehicle safety and performance in diverse driving environments. The
combination of classification and control within a single neural structure underscores
the feasibility of full neural-based vehicular control, paving the way for future
developments in neurocomputing applications in automotive safety systems.

This paper presents an intelligent control system augmented with a variable
zero lag compensator (VZLC) to enhance the performance of an antilock braking
system (ABS). The goal of ABS is to ensure vehicle stability and steerability during

emergency
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braking by preventing wheel lock. The proposed system employs a fuzzy logic
controller (FLC) combined with a VZLC to achieve precise wheel slip tracking,
eliminate chattering, and reduce stopping distance on different road surfaces.

The study begins by modeling the dynamics of a braking vehicle using a
quarter-car model and simulating it in MATLAB/Simulink. The baseline system
without a controller showed poor slip tracking and a stopping distance of 135.2
meters. To address this, an intelligent controller using Mamdani Fuzzy Inference
System (FIS) was designed. The VZLC was introduced to improve the control
performance by eliminating steady-state error and mitigating high-frequency noise
effects during braking.

Simulation results demonstrated the efficiency of the FLC-VZLC system. The
proposed controller successfully tracked the desired slip ratio (10%) across various
road conditions and significantly reduced stopping distances: 39.92 m on dry asphalt
(70.5% improvement), 49.59 m on wet asphalt (63.3% improvement), 57.35 m on
cobblestone (57.6% improvement), and 69.13 m on snow (50% improvement).
Additionally, the system utilized braking torques lower than the maximum allowable
limits, enhancing energy efficiency and braking effectiveness.

The study also compared different control techniques, highlighting the
advantages of FLC over conventional PID controllers, which are sensitive to system
parameter variations. Traditional sliding mode control (SMC) and bang-bang control
methods suffer from chattering and slow response times, whereas the FLC-VZLC
system offers a more stable and responsive solution.

Overall, the research confirms that integrating fuzzy logic with variable zero lag
compensation significantly enhances ABS performance. The system ensures faster

response times, minimizes stopping distances, and improves stability across different
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road surfaces, making it a promising approach for modern automotive braking
systems.

The paper "A Comparison of the Performance of Anti-Lock Braking System
(ABS) Using Fuzzy and PID Controllers™ analyzes the efficiency of two control
algorithms—Fuzzy Logic (FL) and Proportional-Integral-Derivative (PID)—in
managing the ABS braking system. The study models the ABS dynamics using a
quarter-car model and simulates its performance using MATLAB-Simulink.

ABS is a critical vehicle safety system that prevents wheel lock-up during
braking, thereby enhancing vehicle stability and reducing stopping distance. The main
objective of ABS control is to optimize wheel slip speed to ensure effective braking
performance. The study reviews two primary control approaches: acceleration-based
and slip-based control, with the latter being more effective for maintaining optimal
slip speed.

The mathematical model of the ABS braking system incorporates equations
governing vehicle dynamics, wheel slip, and brake actuator mechanisms. Two
controllers were designed and simulated:

The PID controller adjusts braking force based on error signals, integral, and
derivative components, aiming to minimize steady-state error and improve system
stability.

The Fuzzy Logic controller, a non-linear approach, dynamically adjusts brake
pressure based on slip error and its rate of change, making it more adaptable to
varying road conditions.

Simulation results reveal that the FL controller outperforms the PID controller
in key metrics:

The FL controller reduces stopping distance to 258 meters compared to 272

meters for the PID controller.
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Braking time is also improved, with the FL controller achieving a stop in 15
seconds compared to 15.6 seconds for the PID controller.

Slip control is more precise with the FL controller, reducing fluctuations and
maintaining optimal slip levels more effectively than the PID controller.

The study concludes that the FL controller provides superior performance in
ABS applications by offering better traction control and shorter braking distances.
Future research could enhance the FL controller by incorporating additional input
parameters, such as road slope, to further optimize braking force regulation.

This paper examines the performance of Anti-lock Braking Systems (ABS)
using adaptive and intelligent control methodologies. As road traffic increases, the
need for efficient braking systems becomes crucial to maintain vehicle stability and
safety. The study compares different control techniques applied to ABS, including
classical control, Model Reference Adaptive Control (MRAC), and intelligent control
approaches like Fuzzy Logic Control (FLC) and Adaptive Neuro-Fuzzy Inference
System (ANFIS).

The primary goal of an ABS controller is to maintain an optimal slip ratio,
which helps in reducing stopping distances while ensuring vehicle stability. The
research evaluates controllers such as Bang-bang control, PID control, PID-MRAC,
FLC, and ANFIS under various road conditions, including dry asphalt and ice
surfaces. These controllers are analyzed based on vehicle speed, wheel slip ratio,
angular velocity, and stopping time.

The study develops a mathematical model of ABS using a single-wheel model
to simulate vehicle braking behavior. The simulation incorporates factors such as road
surface friction, vehicle weight, and braking torque. The research finds that
conventional PID controllers struggle to adapt to nonlinear dynamics, while adaptive

and intelligent controllers like ANFIS show superior performance.
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Results indicate that ANFIS provides the most accurate control, achieving
minimal stopping distance and better slip ratio control compared to other methods.
The stopping distance using ANFIS was significantly reduced to 70 meters, compared
to 225 meters in an open-loop system. ANFIS also demonstrated better stability under
different road conditions, outperforming classical control methods.

The study concludes that intelligent control methodologies, particularly ANFIS,
enhance ABS performance by offering improved system tracking and control
precision. The research emphasizes that adopting intelligent ABS controllers can lead
to better road safety and vehicle maneuverability under diverse braking conditions.

This paper presents a nonlinear sliding mode controller designed for slip
regulation in a hybrid electromagnetic-electrohydraulic brake-by-wire (BBW) system.
The Anti-lock Braking System (ABS) controller modifies the brake torque command
based on the driver’s input via a brake pedal sensor. The braking torque is then
distributed through closed-loop actuator control algorithms that regulate both the eddy
current brake (ECB) and the electrohydraulic brake (EHB). The proposed control
system improves slip regulation, especially on low-friction surfaces, and provides a
smoother braking experience compared to conventional hydraulic ABS systems.

ABS technology is widely adopted in the automotive industry to prevent wheel
lock-up and enhance vehicle safety. Traditional ABS systems regulate wheel cylinder
pressure based on wheel slip estimates. The development of new-generation actuators,
such as electromagnetic and electromechanical systems, necessitates an advanced
supervisory vehicle control system that issues torque commands based on vehicle
dynamics. Several ABS control algorithms have been explored in past research,
including sliding mode control, adaptive fuzzy logic, and genetic algorithm-based

controllers. However, many of these approaches focus on specific conditions and
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do not fully optimize braking performance across various scenarios.

The hybrid BBW system discussed in this study is implemented on a rear-
wheel-drive vehicle. The system integrates ECBs at both the rear and front wheels,
with a power electronics module controlling electrical power distribution from a
generator or battery. A 36V battery stores regenerative power, while sensors monitor
wheel speed and braking pressure. The controller uses a sliding mode control
algorithm with a saturation function to minimize chattering and optimize braking
torque distribution between ECB and EHB systems.

A simplified vehicle model is used to describe the braking dynamics and
develop the control algorithm. The model accounts for vehicle mass, wheel rotational
inertia, and rolling resistance, neglecting minor aerodynamic and terrain effects. The
objective is to maintain wheel slip at an optimal level to maximize tire-road adhesion.
The control law is derived to regulate brake torque while considering the nonlinear
relationship between friction coefficient and slip ratio.

In practical implementation, the ABS controller determines the desired brake
torque based on driver input and vehicle conditions. The actuator controller then
distributes this torque efficiently between ECBs and EHBs, prioritizing ECB usage to
minimize reliance on hydraulic braking. Experimental tests were conducted on a
Chevrolet Silverado equipped with the hybrid BBW system. Tests on packed snow
demonstrated that the proposed ABS algorithm effectively prevents wheel lock-up
and maintains optimal slip ratios. Results indicate that the ECBs handle most of the
braking torque, reducing the noise, vibration, and harshness (NVH) typically
associated with hydraulic ABS systems.

In conclusion, this study introduces an advanced ABS control strategy for
hybrid BBW systems, improving braking smoothness, vehicle stability, and

steerability on
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low-friction surfaces. The integration of ECBs significantly enhances braking
performance, reducing dependence on hydraulic braking while maintaining vehicle
control during braking maneuvers.

The last article. In this 2023 study, Mohammed Fadhl Abdullah and colleagues
propose an adaptive control strategy aimed at enhancing the performance of Anti-lock
Braking Systems (ABS) across varying road friction conditions. Utilizing a quarter-
car model and MATLAB/Simulink simulations, the authors introduce a proportional
control (P-controller) scheme that dynamically adjusts braking forces based on real-
time friction estimates.

The simulation results clearly demonstrate the effectiveness of the adaptive
approach. On dry concrete, the stopping distance was reduced from 101.92 meters
(without ABS) to 88.21 meters (with ABS), while stopping time decreased from 7.546
seconds to 6.460 seconds. On wet asphalt, the stopping distance improved from
136.05 meters to 114.86 meters, accompanied by a reduction in stopping time from
10.142 seconds to 8.611 seconds. In low-friction scenarios, the improvements were
even more significant: on snow, the stopping distance dropped from 515.79 meters to
287.61 meters, and on ice, it decreased dramatically from 1,972.82 meters to 798.04
meters.

The proposed control strategy successfully maintained an optimal tire slip ratio
around 20%, thereby optimizing tire-road interaction and preventing complete wheel
lock-up. In addition, the system minimized slip oscillations and improved overall
vehicle stability, particularly under extreme low-friction conditions.

The authors conclude that adaptive ABS designs significantly outperform
conventional systems, especially on challenging surfaces like snow and ice. They

recommend that future research explore the integration of machine learning
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algorithms and real-world testing to further enhance system adaptability and
robustness.

An analysis of ten scientific studies on anti-lock braking systems (ABS) reveals
a prevailing trend toward integrating intelligent and adaptive control methods aimed
at enhancing braking efficiency and vehicle stability under various road conditions.

Traditional PID controllers are gradually being replaced by more advanced
approaches, such as fuzzy logic, adaptive neuro-fuzzy inference systems (ANFIS),
spiking neural networks (SNN), and nonlinear model predictive control (NMPC).
These methods enable more precise real-time regulation of brake pressure, accounting
for changing traction conditions and tire states, thereby reducing braking distances
and improving vehicle handling.

The studies also highlight the importance of considering physical factors, such
as tire wear and road surface conditions, in the development and optimization of ABS.
The impact of these factors on braking effectiveness underscores the need for
intelligent systems capable of adapting to varying driving conditions.

Additionally, significant attention is given to the diagnostics and monitoring of
ABS and electronic stability control (ESC) systems. New diagnostic algorithms and
data processing systems are being developed to enhance the performance of these
systems. Methods integrating predictive control and sliding mode control are

proposed to optimize brake force distribution and improve vehicle stability.
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PedepaTuBHblii mepeBoa Mo AaHTHOJOKHUPOBOYHBIM CHCTEMAM ABTOMOOWJIS

AnTtubmokupoBounas topmosHas cucrema (Anti-lock Braking System, ABS)
UTpaeT PelIaloIlyI0 poJib B 00ecredyeHnH 0e30acHOCTH aBTOMOOUIIS, MPE0TBpaIas
OJIOKUPOBKY KoJiec W oOecreunBas KOHTPOJMPYEMOE TOPMOKCHHE B Pa3IMIHBIX
JIOPOKHBIX YCIIOBUSIX.

OCHOBHOM  [IENBIO  TEPEBEACHHBIX  CTAaTE€d  SIBIAETCA  MOBBIINICHUE
3 PEKTUBHOCTH TOPMOKEHHMSI M YCTOWYMBOCTH TPAHCIOPTHOTO CPENCTBA, YTO, B
CBOIO OYE€pe/b, CIIOCOOCTBYET TIOBBIIIEHUIO OOLIEr0 ypoBHSA 0€301MacHOCTH
aBTOMOOMJISI HA JIOPOT'€ U B CTPECCOBBIX CUTYAIUSAX BOMXKICHUS.

B mnayunon craree J[lpBunma TasepHunu «lIpornosupyromiee ymnpasiieHUE
aHTUOJIOKUPOBOYHBIMU TOPMO3HBIMU CHCTEMaMU Ha OCHOBE HEJTMHEHWHON MOJENH C
MpeABaAPUTEILHBIM aHAJIM30M JOPOKHOTO MOKPHITUS PACCMATPUBACTCS OTPAHUYCHUE
TpaJAUIMOHHBIX cucTeM ABS, 3akimtouaronieecss B HECIIOCOOHOCTH 3apaHee YUUTHIBATh
CIETIJIEHUE C IOPOTOi, UTO CHUKAET uX 3(pPeKTUBHOCTL. B 3TOM cTaThe mpeaiaraercs
HOBBIM MMOJIXOJI, KOTOPBIA UCTIOIB3YET NATUYUKH M AJITOPUTMBI MAIIMHHOTO O0YYEHUS
JUISl OUEHKHU JOPOMKHOTO MOKPBITHSL, HAXOAIIET0Cs Mepe] TPAHCIIOPTHBIM CPEACTBOM.
OTHU TaHHBIE UHTETPUPYIOTCS B CUCTEMY YIIPABIICHHUS TOPMOKEHHEM, YTO MO3BOJISIET
OMEpPATUBHO KOPPEKTUPOBATh QJITOPUTMBI 3aMEIJICHUST B TMpoIecce padOoThI.
Hcnonb3yst 3TH BO3MOKHOCTH TPOTHO3UPOBAHUS, CUCTEMa MOXKET JIUHAMUYECKHU
peryJupoBaTh yCUJINE TOPMOXKEHUS, UTOOBI 00€CTIEYUTh ONTHUMAIbHOE CIETUICHUE C
JIOPOrOil M CBECTH K MUHUMYMY 3aHOC.

B craTbe mpencraBieHa KOMIUIEKCHAs MaTeMaTH4yecKasi MOJIETb TOPMOKEHUS,
KOTOpasi BKJIIOYAET JUHAMHUKY KOJIEC, XApAaKTEPUCTUKU KOHTAaKTa C JOPOroMl H

nporHo3upyembie u3Menenus crerienus. Meroq NMPC
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(Nonlinear Model Predictive Strategy, HenuHelHas MOJeiIb IPEIUKTHBHOIO
VIPABJICHHS) HCIOIB3YETCS JUIsl TIOCTAHOBKH W PEIICHUS 3aJadd yIPABJICHUS C
y4eTOM MPUCYIIUX CUCTeME HelMHEeWHocTed. JlaHHas cTpaTerus MporHO3UPYIOLIEro
VOpPaBJICHHUS  TO3BOJSET  OCYHIECTBISATH  HENPEPBHIBHBIMA ~ MOHUTOPUHT |
MPOTHO3WPOBAHUE JIOPOXKHBIX YCIOBUH, TEM CaMbIM ONTHMH3UPYS IapaMeTphl
TOPMOYEHHUSI HA OCHOBE KaK TEKYIIMX, TaK U OKUJAEMbIX ClieHapueB. B oTimuue ot
oO0pruHOM ABS, KOoTOpas pearupyeT Ha MPOCKAIb3bIBAHWE KOJEC TIOCIE €ro
BO3HMKHOBEHUS, TpejaraeMas cuctemMa Ha ocHoBe NMPC akTtmBHO perymmupyer
TOPMOXEHUE, YTOObl YMEHBIIUTh MOTCHIMAIbHYI0O HECTAOMIBHOCTH JI0 €€
BO3HHKHOBEHHUSI.

OKCHepUMEHTHI, MPOBEICHHbIE KaK B WMUTAIMOHHBIX, TaK U B peajbHBIX
YCIOBUSIX BOXKJCHMSI, TOKa3aJid, 4YTO TMPEIJIOKEHHBI Ccrnocod 3HAYUTETHHO
COKpaIaeT TOPMO3HOU MyTh M YIydIIaeT YIPaBIIeMOCTh aBTOMOOHIIS 1T0 CPaBHEHUIO
C TpaIUIIMOHHOU cructemMor ABS. AHanmu3 mokasas, 4TO HUCIOJIb30BaHNUE TPOTHO3HOM
uH(pOpMaIU O TOPOKHOM MOKPBITHH oOecreunBaeT 0oJiee miaBHOE U 3(PPEKTUBHOE
TOPMOXEHHUE, CHIDKAasi PUCK OJOKUPOBKM KOJEC M TMOTEPH CIEIUICHUS C JOPOTOM.
Kpome Toro, unrerpamuss NMPC mo3BosisieT moBbICUTh MaHEBPEHHOCTh, OCOOCHHO B
CJIOXHBIX JIOPOXKHBIX YCIOBHSX, TAKHUX KaK MOKpPBIC WUIM OOJICICHENbIC JOPOTH, T
PE3KOE TOPMOKEHUE MOXKET MPUBECTU K OMTACHBIM CUTYaIIHSIM.

B wuccnemoBaHny Takke aHATM3UPYIOTCS BBIYMCIHMTEIBHBIC CIOKHOCTH,
cBs3anHble ¢ uHTerpanueidr NMPC B aBTOMOOMIIBHBIE CUCTEMBI, (PYHKIIMOHUPYIOIIHE
B pexxume peanbHoro Bpemenu. I[lockonmbky NMPC momaraercs Ha HempepbIBHBIC
ONTHUMH3AIMOHHBIC BBIUMCICHUSA, B MCCICIOBAHUM PACCMAaTPUBAIOTCS METObBI
NOBBIMICHUS Y()(PEKTUBHOCTH 00paOOTKU, TapaHTHUPYIOIIHWE, YTO CHUCTEMa CMOXKET

B(b(beKTI/IBHO CI)YHI(I_[I/IOHI/IpOBaTB B YCJIIOBUAX OI'PAHUYCHHBIX BBIMHUCIIUTCIIBHBIX
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MOIIHOCTEH Ha OOPTYy aBTOMOOWMIISA. PaccMaTpuBarOTCs pa3iMyHbIC allTOPUTMHUSCKUC
YCOBEPIIICHCTBOBAHMSI W METOABI OOpabOTKH JaHHBIX, I[TO3BOJISIONINE CBECTH
3a7Iep’)KKy K MUHUMYMY, a Tak’Ke€ 00eCIIeYnTh MaKCUMAabHO OBICTPOE pearupoBaHue.

B 3aximoueHuH aBTOp TMOAYEPKUBACT MOTCHIMAT HWHTETPAIMA METOJOB
MaITUHHOTO OOYYEHHS ¥ IPOTHO3UPYIOIIETO YIIPABIECHUS B CHCTEMbI aBTOMOOMIBHON
Oe3omacHocTH. Takke B cTaThe MOMYCPKUBACTCS HEOOXOJAMMOCThH JabHEHIIINX
WCCJICIOBAHUMA JJIS1 TIOBBIIICHUS TOYHOCTH IIPOTHO3WPOBAHUS COCTOSIHHSI JOPOT U
NOBBIIIEHUS BBIYUCIUTENIBHON 3((HEKTUBHOCTH MPEIaraéMoro MeToa.

Crnenyrommasi Hay4YHas CTaThsi «AHTHOJIOKMPOBOYHAS TOPMO3HAas CHCTEMa
aBTOMOOWJII — JHWHaMU4eckoe MojaenupoBanue Ha ocHoBe MATLAB Simulink u
CarSim» Maxemra ['omana mocBsiiieHa AMHAMUYECKOMY MojeaupoBanuio ABS ¢
ucnonb3oBanneM MATLAB Simulink u CarSim nans noBblieHust 3Gp¢GeKTUBHOCTH
TOPMOYEHHUS U YCTOWIUBOCTH aBTOMOOHJIS.

HccnenoBanne BKIOYaeT B ceOs pa3pabOTKy MaTeMaTHYeCKOW MOJeH,
YYUTBIBAIOIICH CKOPOCTh TPAHCIIOPTHOTO CPEICTBA, KOIPDHUIIMEHT MPOCKATL3bIBAHHMSI
U JOpoXkHBbIC YyciaoBus. KIlloueBbIM acmeKTOM JTOTO WCCIEIOBAHUS SIBIISETCA
MPUMEHEHUE HEYETKOW JOTMKM Juist ynpasieHuss ABS, koTopas mo3BojisieT TOYHO
pETyIMpOBaTh TOPMO3HOE JIABJICHHE W MHUHUMH3UPOBATH TOPMO3HOW TYTh
aBTOMOOUJIS.

JIst MOJenMpoBaHUS TPOJOJIBHOW AWHAMUKHA TPAHCTIOPTHOTO CPEICTBA TIPH
OKCTPEHHOM TOPMOXEHHH Oblla pa3paboTaHa MOENb TPAHCIOPTHOTO CPEACTBA C
TpEMSs CTENIEHSIMUA CBOOO/IBI.

Monens 00BEIMHSECT CHIYy ad3pOAMHAMHUYCCKOTO COTPOTUBJICHUS, CHITY
COMPOTHUBJICHUST KadaHuio U J(PPEexTs mepeHoca Beca, YTOOBI 00ECTIeUnTh

BCCCTOPOHHCC INTOHNMAHHEC ITIOBCACHU IIPU TOPMOKCHHUU.
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Mojenb TMHAMUKY IIHH YIUTHIBAET KOA(POUIIMEHT MPOJOIBLHOTO CKOIBKEHUS,
KOA(PGUIIUEHT TPEHHs MIMHBI O JOPOTY M HOPMAJbHOE YCWJIME Ha KOJIECO s
TOBBIICHUSI Y()PEKTUBHOCTA TOPMOKEHHUSI.

Hnsa  ontumuzanuu  3QPEKTUBHOCTH TOPMOXKEHHS ObLUIO  pa3paboTaHO
MaTeMaTHYeCKOe TPEJCTaBICHUE MOMEHTa TOPMOXXECHHS, TUHAMHUKU BpallleHUs
KoJIeca U KOHTPOJIS MPOCKAIb3bIBAHUSI.

KonTpomnep nHeuetkoii noruku (Fuzzy Logic Controller, FLC) 6b11 pa3paboran
JUIST JUHAMHYECKOTO PETYyIMPOBAHUS MaBICHHUS TPHU TOPMOXKEHUU U TIOBBIIICHUS
CTaOUIBLHOCTU TOPMOKEHUSI.

["ayccoBbl (GYyHKIMH TPUHAAIC)KHOCTH HCIIOJIB30BAUCH JJIST  ONpPEIeTICHHS
BXOJIHBIX JIaHHBIX (OIMOKAa M YacTOTa OMIMOOK) M BBIXOJHBIX JAaHHBIX (PEryJIUpOBKa
TOPMO3HOTO JIaBJICHUS) JUIsl yTOUHEHHSI IPOLIEcca TOPMOKEHUSI.

[IpaBuia HeueTkoW JOTMKKM ObulM  pa3paboTaHbl AN PETYIUPOBAHHS
TOPMO3HOTO JaBJICHUSI B 3aBUCUMOCTH OT OIIMOKM TMpPH MPOCKaIb3bIBAaHUH,
o0ecrieunBasi ONTHUMAJBHBI KOHTPOJb MPOCKANB3BIBAHUS M IPEAOTBpaIias
OJIOKUPOBKY KOJI€EC.

Perynupyst TOpMO3HOE ycWiiM€ B 3aBUCUMOCTH OT JOPOXKHBIX YCJIOBHHA B
peXKUME  pealbHOrO0  BPEMEHHU, KOHTpojuiep  3(PQPEeKTHUBHO  MOIAEPKUBAET
YCTOMYMBOCTh aBTOMOOWJISL ¥ TIOBBIIIAET OOIIYI0 O€30MaCHOCTH MPU TOPMO>KEHHUHU.

MogemupoBanrie B cpene  MATLAB/Simulink  mpoaeMoHcTprpoBaiio
3¢ (HEeKTUBHOCTH pabOTHl KOHTPOJIJIEpA C HEUETKOM JIOTUKOM B Pa3IUYHBIX JOPOIKHBIX
YCIIOBUSIX, BKJIIOUAs CyXyI0, MOKPYIO M 00JIEZICHETy 0 ITOBEPXHOCTH.

CarSim wucnosip3oBajcs IS MOJACITUPOBAHHS TPAHCIOPTHOTO CPEACTBA,
uaTerpupys moaenu MATLAB/Simulink mist moBsIiieHHs TOYHOCTH MOACTHPOBAHHUS

U IPUMCHUMOCTH B PCAJIBHBIX YCJIOBUAX.
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CpaBHeHue Mexay HedeTkoit Jyiorukoit u PID-perynstopamu (Proportional-
Integral-Derivative, POMOPIUOHATIEHO-UHTErPATbHO-TU P PepeHITnaTbHBIN
peryisiTop) TOKaszajlo, 4YTO TMOAXOJ C HCIOJIb30BAHUEM HEYETKOM JIOTHUKH
obecrieunBaeT Oosiee OBICTPYIO CTaOMIM3aIui0 K03 UIIMEHTa TPOCKAIb3bIBAHUS U
3HAYUTENIbHO COKpAIlaeT TOPMO3HOU MYTh.

TopMo3HON TyTh ObUI 3HAYUTENBHO YIYYIIEH: CHUCTEMa HEUYETKOW JIOTHUKH
oOecrieynna TOPMO3HOM myTh B 63 M 1o cpaBHeHuto ¢ 670 m npu PID-
peryiMpoBaHUM Ha CKopocTH 60 Km/4, MPOJEMOHCTPHUPOBAB IPEBOCXOAHYIO
3 PEKTUBHOCTH TOPMOKCHHUSI.

Takum 00pazoM, WHTETpaIsl HEYETKOW JIOTUKH B cucTeMy ympaBieHus ABS
MO3BOJIMIIA CYIIECTBEHHO MOBBICUTH 3((HEKTUBHOCTH TOPMOKEHHUS MO CPAaBHEHUIO C
TPAIUIIMOHHBIMH METOAaMHu ympaBieHus. Mozens CarSim oGecrneunBaer Ooliee
TOYHOE TPEACTABICHUE pEaJbHBIX CIICHAPUEB TOPMOXKEHHUS MO CPABHEHUIO C
Moaenbio aBTomoouitst B MATLAB.

Hayunast cratbst «MeToauka JMArHOCTUKA  TPAHCTIOPTHBIX  CPEJNCTB,
OCHAIIIEHHBIX AHTUOJIOKUPOBOYHON CHCTEMOW TOPMOXKEHHS U €€ JJICKTPOHHBIN
KOHTPOJIb YCTOMYMBOCTH» AJsiexaHapo beraHkypa cocpepoTodyeHa Ha pa3paboTke
METOJMKH JUATHOCTUKH aHTHOJIOKUPOBOYHON TOPMO3HOW CHCTEMBI U 3JICKTPOHHOTO
koHTpossi ycronumBoctu (Electronic Stability Control, ESC) B TtpaHCcmopTHBIX
CpeICTBax.

[lenpro wccnenoBaHus SBISETCS pa3pabOTKa KOMIUIEKCHOW AMArHOCTHYECKOM
MeToauKu Jyuis orieHky BimsiHUS ABS u ESC Ha nuHamMuky TpaHCTOPTHOTO CpeIcTBa.
Jlis mocTHKeHus 3TOH 1enu Oblia pa3paboTaHa mporpamma it 00pabOTKH JaHHBIX,
COOpaHHBIX B XOJI€ PA3JIMYHBIX TECTOBBIX MAaHEBPOB. MeETOAMKA BKIIOYACT aHAIH3

TaKuX MapameTpoB, KaK MPOI0JIbHOE U MONEPEYHOE YCKOPEHHUE, YTIIOBAsI CKOPOCT,
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YroJI CKOJIbKEHUS, TOPMO3HOUM MyTh W YCHJIME Ha TMEJald TOPMO3a, a TaKKe TaKuX
MEPEMEHHBIX, KaK CKOPOCTh TPAHCIOPTHOTO CPEACTBA, COCTOSHUE JOPOKHOTO
MOKPBITUS 1 HHTEHCUBHOCTH TOPMOKCHUSI.

HccnemoBanne TMPOBOAWTCS Ha OCHOBE CTPYKTYPHPOBAaHHOTO TOIXOa,
COCTOSIIIETO U3 YETHIPEX KIFOYEBBIX ITAIOB.

Teopetnueckuit ananu3 u kinaccudukanusa Gyakiuii ABS u ESC, Bximrouas ux
B3aMMOJICUCTBUE C JPYTHUMH CHCTEMaMH O€30MacHOCTH, TaKUMH KaK 3JIEKTPOHHOE
pacnpezaenenue Topmo3Hbix yewimii (Electronic Brakeforce Distribution, EBD) wu
crcTeMa IMOMOIIH ITPH dKCTpeHHOM TopMmokeHuu (Brake Assist System, BAS).

[IpoBeneHre SKCIEPUMEHTABHBIX UCIIBITAHUH, BKIIOYasl OIIEHKY SKCTPEHHOTO
TOPMOXCHHS U ycToiuuBocTH (Sine ¢ maneBpoM D-well), ¢ ucrons3oBaHreM TOYHBIX
IprOOPOB JIJIs OTIPEACIICHUS PEaKIIMA aBTOMOOHITSL.

AHanmu3 cOOpaHHBIX JAHHBIX IMO3BOJIACT CPOPMYIHPOBATH KPUTEPHUH OICHKH
abpdextuBHoctu  ABS u ESC, ynensis ocoboe BHUMaHuE 3PGHEKTUBHOCTH
TOPMOYEHUS, YCTOWIUBOCTH M OOIIEMY YIPABICHHUIO TPAHCIIOPTHBIM CPEACTBOM.

Pe3ynbTarhl MOKa3pIBaloT, 4TO Ha 3PPEKTUBHOCTH ITUX CHUCTEM BIHUSIOT TaKHC
(dakTophl, KaK THI IIIWH, JOPOKHOE TTOKPHITUE U KAIIMOPOBKA TaT4yrKoB. Kpome ToroO,
aHaIH3 AKCIIEPUMEHTATBLHBIX JTAHHBIX MOTYEPKUBACT HE0OXOIMMOCTh
COBEPIIICHCTBOBAaHUSI OOPTOBBIX JIMATHOCTUYCCKUX CPEACTB JIJII MOHHUTOPHHTA
pabotsl ABS u ESC B pexxnmMe peaibHOTO BPEMEHHU.

JIisl TIOBBINICHHWS TOYHOCTH JIMarHOCTHKH B HCCJIEIOBAHUU IPEIaratoTCs
aJIAIITUBHBIC METOJbI YIIPABJICHUS W JUHAMHUYECKOE MOJICIIMPOBAHUE TPAHCIIOPTHOTO
CpeaCTBa. Taxke  mOAXOA ~ TpeanoyiaraeT — HMHTETPALUI0  MOJEIHHOTO
nporuosupyromero ympasiaeHuss (Model Predictive Control, MPC) u ynpasneHus
ckonp3smuM  pexxumoM  (Sliding Mode Control, SMC) s onrtuMusanun

pacrpeieseHus TOPMO3HOTO YCHITHSI
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U ycroilunBocTH aBToMoOWiss. Kpome TOro, mNpeAUKTUBHAs JTUArHOCTHUKA C
WCIIOJIb30BAHUEM HMHTAIMOHHBIX MOJENEH MOXKeT JaTh Oojee TIIyOOKoe
npencraBieHue o B3aumoeictsuu ABS n ESC B pa3iuuHbIX yCIOBUSX BOXKICHUS.

B cratee «BnusHue Bo3pacTa IMMH M aHTUOJOKHPOBOYHOM TOPMO3HOMU
CUCTeMbl Ha KOX(POUIMEHT TpEeHUsT U TOpMO3HOW myTh» BuBben JlopeHunu
paccMaTpuBaeTCsl BIUSHHE aHTHOJIOKHPOBOYHOM TopMO3HOM cuctembl (ABS) wu
BO3pacTa MIMH Ha KOA(Q(ULHUEHT TPEHUSI U TOPMO3HOM IYTh TPAHCIIOPTHOTO CPEACTBA.
HccnenoBaHnve  HampaBl€HO Ha  YJAy4ylleHWE MOHUMaHUsA  3(PPeKTUBHOCTU
TOPMOKE€HUSI aBTOMOOWJISL IyTEM PACCMOTPEHUSI PA3JINYHBIX JOPOKHBIX MOKPBITHH,
COCTOSIHUSA IIUH U TEXHOJOTUN TOPMOKEHUSI.

B xone uccnenoBanus ObuUM mpoBepeHbl 3(Q(PEKTUBHOCTH TOPMOXKEHUS Ha
Renault Clio 1.0 2020 roga BeImycka, OCHAIICHHOM JICTHMMHM HIKHaAMu Sava Intensa
HP2. HcnoeiTanuss NOpoBOJMIUCH HA CyXOM acdanbTe€ M MOKPOM IOKPBITUM Ha
ckopocTsax 20 km/4, 30 xkm/4, 40 xm/gu m 50 km/4, kak ¢ ABS, tak u 0e3 Hee.
PesynbpTaTel mokazamm, uro ABS yBenmumia koaddunment tpenus Ha 13% Ha cyxoi
noBepxHOCTH U Ha 30% Ha MOKpOM, 4TO MPUBEJIO K COKPAIIECHUIO TOPMO3HOTO IyTH
Ha 14,3% u 37% coorBeTcTBeHHO. MccienoBanue Takxke moATBepawsio, 4yto ABS
npenoTBpaniaeT OJIOKMPOBKY KoJiec, oOecreunBasi JIydlllee pyJIeBOE YNpaBlIEHUE U
CHIJKasl PUCK 3aHOCA, 0COOEHHO Ha CKOJIb3KHX MOBEPXHOCTSX.

B pamkax BbIMOTHEHUS HAy4HOM pPaOOTHI Takke OBLJIO MPOAHATU3UPOBAHO
BJIUSIHME BO3pacTa IIMH Ha TpeHue. bbuta oOHapyXeHa yMEpeHHas: WM BbICOKas
KOppEJSIHS MEKIY BO3PACTOM IIMH U KOA(PPUIIUEHTOM TPEHHUS, YTO YKa3bIBaeT Ha TO,
4TO CTapble IIMHBI, KaK TPaBHJIO, HMEIOT MEHbIIEe TPEHHE U yBEIWYCHHBIN
TOPMO3HOW TMyThb. PacyeTsl NPOAEMOHCTPUPOBAIM, YTO Y IIUHBI, KOTOpas
HCIMOJIb30BajlaCh B TE€UEHHE IIECTH JieT W mpoe3xkana 12 000 kM B roja, BbICOTa

MPOTEKTOPA YMEHbIIAIACH
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IIPUMEPHO Ha 6 MM, 4TO IIPUBOAWIIO K IIOTEPE Beca B cpeAaHeM Ha 1,3 Kr B TeueHue
cpoka ee cayxObl. HccienoBaHue NOATBEPAWIIO, YTO HW3HOLIEHHBIE IIWHBI
JEMOHCTPUPYIOT CHIDKEHUE DJ(PQPEKTUBHOCTH TOPMOXKEHUS, UYTO TOJYCPKHUBACT
BaKHOCTb CBOEBPEMEHHOM 3aMEHBI ILINH.

Kpome Toro, B xoae uccieqoBaHusi ObUIO W3YyYEHO BO3JIEHCTBHE M3HOCA LIWH
Ha OKPY’KAIOLIYIO Cpely, HOJAYEPKHYB €ro BKJIAJ B 3arPSI3HEHUE OKPYKAIOLIEN CPeIbl
MUKpPOIIaCTUKOM. Bb10 00HapyX eHO, 4TO U3HOC IIMH BapbUPYETCS B 3aBUCUMOCTHU
OT TakuX (PaKTOpOB, KaK IIMPUHA, IUAMETP W YCIOBUS SKCIUTyaTallMd WIKMH. B
pe3ysibTaTe MPOBEACHHOIO aHaiu3a ObLIO MOJCYMTAHO, YTO CPEAHHIM HM3HOC LIMH
TpaHcnopTHOTo cpeacTBa coctasisier 120 r Ha 1000 kM npoOera, B pe3yJsibTaTe 4ero,
[0 OILICHKAaM, €XKETrOJHBIM M3HOC Ka)XKJOM IMMHBI cocTaBisieT 218 r. DTu yacTHIIBI
CHOCOOCTBYIOT 3arpsi3HEHUIO OKpYXaloulell cpeibl, BIUSAS HAa UCTOYHUKU BOJBI,
KauecTBO BO3/1yXa M 3KOCUCTEMBL. B uccienoBannu noguepkuBaiach HEOOX0AUMOCTh
B YIYYIICHHBIX MaTepUaJaX W YCTOMUYMBBIX METONAX YTWIM3ALUU IIWH IS
YMEHbIIICHUS yiiepOa OKpykKaroliei cpee.

[lony4yeHHbIE HaHHBIE CBUAETEIBCTBYIOT O TOM, YTO JIETHUE WIMHBI CIEAYET
3aMEHATh B TEUCHHE YETHIPEX-IIECTH JIET IKCIUTyaTallud, 0COOCHHO Ipu mpobdere 12
000 kM B roj, MOCKOJBbKY CO BpeMeHeM 3((PEKTUBHOCTh TOPMOKEHHUS YXYAIIAETCA.
CHmxenue kod(p@duuueHTa TpeHUs C BO3PACTOM ULIMH €HIe pa3 MOATBEPKAAeT
PEKOMEHJIAllMI0 O CBOEBPEMEHHOW 3aMeHe [UIsi obecrieueHusi Oe30MacHOCTH
JIOPOYKHOTO JIBUKEHUSI.

B cratee By Xait Kyana «CpaBHeHHE XapaKTepUCTUK aHTUOJIOKUPOBOYHOM
Topmo3Hoi cuctembl (ABS) ¢ ucnonb3oBanumem HedyeTkux U PID-perymnstopoB»
paccMatpuBaercs 3PQPEKTUBHOCTh ABYX MOIXOJ0B K YMNPABICHHI0O — HA OCHOBE

HEUYETKOM JIOTUKU U ITPONOPUHUOHAIBHO-UHTETPAIIBHOTO PETYIISITOPA.
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B pamkax paGoTbl Obla peajiM3oBaHa MOJIEIb aBTOMOOWIIS C KYy30BOM, Ha
koTopoii ¢ momombio MATLAB-Simulink nccienoBanuce padboune XxapakTepUCTUKH
ABS.

PID-perynsitop u3MeHS€T TOPMO3HOE YCWJIME HAa OCHOBE CHUTHAJIOB OIIMOOK,
WHTETPABHBIX W TIPOU3BOJHBIX KOMIIOHEHTOB, CTPEMSCHh CBECTH K MHUHUMYMY
MOTPENTHOCTh B YCTAHOBUBILIEMCS PEKUME U MOBBICUTH CTA0OMIBHOCTD CHUCTEMBI.

HenvHelHbli KOHTPOJUIED € HEYETKOW JIOTMKOM AMHAMHYECKU PETYIUPYET
TOPMO3HOE€ JIaBJICHHE B 3aBUCHUMOCTHM OT OIIMOKM CKOJIBXEHUS M CKOPOCTHU €€
U3MEHEHUs, YTO JeNlaeT ero Oosiee aJanTUPYEMbIM K H3MEHSIOIIHUMCS JOPOKHBIM
YCIIOBUSIM.

Pe3ynpTaThl MOAENIMpOBaHUS MOKA3bIBAIOT, YTO FL-KOHTpoIIep MpeBOCXOAUT
PID-perynsitop 1o KiIt04eBbIM MOKA3aTEIISAM:

Kontpomiep FL cokpaiiaer TopM0o3HO# MyTh 10 258 M MO CpaBHEHUIO ¢ 272 M
st PID-perynsitopa.

Takke yiaydmieHOo Bpemsi TopMoxkeHus: FL-koHTposep obecnieuuBaer
OCTaHOBKY 3a 15 ¢ mo cpaBuenuto ¢ 15,6 ¢ qia PID-perymnstopa.

Perynstop ckonbkeHus oOecrnieunBaeT 0ojieeé  TOUHYK  PEryJIHpPOBKY
CKOJIb)KEHUsI ¢ momolbio FL-koHTposiepa, cHKas KojeOaHus U TMOJJIEpKUBas
ONTUMAJIbHBIN YPOBEHb CKOJBXKEHUs OoJiee apdhexkTuBHO, ueM PID-perymnsTop.

Takum 00Opa3oM U3 CTaTbU Mbl MOXXEM CJeNlaTh BbIBOJ, 4TO FL-KOoHTpoIep
obOecrieurBaeT MPEBOCXOIHYIO MPOU3BOAUTEILHOCTh B cucremax ABS 3a cuer
JYYIIEro KOHTPOJS TATH M COKpAIIeHUs TOpMO3HOro myTH. bynynme uccnenoBanus
MOTYT YCOBEpIICHCTBOBaTh FL-KOHTposiep 3a cueT BKIIOYEHHUS JOMOIHHUTENIbHBIX
BXOJIHBIX TapaMEeTPOB, TaKUX KaK YKJIOH JOPOTH, JJIA JATbHEUIICH ONTUMHU3AINH

pEryjimpoBaHrsa TOPMO3HOT'O YCHIIHA.
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B cnenyromeit crarbe benmkamuna Aurea «MHTeIIEKTyalbHbIA KOHTPOJUIED,
JIOMIOJTHEHHBIM ~ MEPEMEHHOM  KOMIICHCAIMEHM  HYJEBOrO  3ala3fblBaHUS A
aHTUOJIOKUPOBOYHOM TOPMO3HOM CHUCTEMBbI» TMPEACTABICHA HHTEIUICKTyaJIbHAs
CUCTEMa YMPABJICHUS, JOMOJHEHHAs PEryJIUPYEeMbIM JIOTUYECKUM YIIPaBICHUEM C
nepemeHabiME 30HamMu (Variable Zone Logic Control, VZLC) nmns mnoBBIICHHS
3 PeKTUBHOCTH aHTUOJOKUPOBOYHOM TOpMO3HOUM cuctembl. llenpro ABS sBnsercs
o0OecrieyeHue YCTOMYMBOCTH M YHOPABISIEMOCTH AaBTOMOOWIISL MpPU IKCTPEHHOM
TOPMOXXEHUHU ITyTeM TpeIOTBpaIieHus OJOKUpoBKH Koiiec. IIpemmaraemas cucrema
UCIIOJIB3yEeT KOHTPOJUIEP HEUETKOM JIOTUKH B coueTanuu ¢ VZLC nns obecrnieueHus
TOYHOTO OTCJCKHBAHUS IMPOCKATB3BIBAHUS KOJEC, YCTPAaHEHUS NpeOe3KaHUusS W
COKpAIIIEHUs] TOPMO3HOTO MYTH Ha PA3IUYHbBIX JIOPOKHBIX MOKPBHITHUSIX.

HccnenoBanre Ha4YMHAETCS C MOJCIMPOBAHUS JUHAMUKH TOPMO3SIIETO
TPAaHCIIOPTHOTO  CPEACTBA C  HWCIOJB30BAHMEM  MOJCIN  YETHIPEXKOJIECHOTO
aBTomoOminss u ero umurtanud B MATLAB/Simulink. BasoBast cucrema 0e3
KOHTpOJUIepa IMoKa3aja IUI0X0€ OTCIC)KMBAaHUE MPOOYKCOBKM M TOPMO3HOW IMyTh B
135,2 M. Jlns pemeHuss 3Toil mpoOiieMbl ObUT pa3pabOoTaH HMHTEIICKTYyaTbHBIN
KOHTPOJUIEP, UCTOJB3YIONINI crucTeMy HeueTkoro BeiBoga Mamdani (Fuzzy Inference
System, FIS). Cucrema VZLC 6binma BHeapeHa aisi TOBBIIICHHS 3()PEKTUBHOCTH
YIPABJICHHS 33 CUET YCTPAHEHUS! OMMOOK B YCTAHOBUBIIEMCS PEXUME U CHIDKCHHUS
BO3JICHCTBHSI BBICOKOYACTOTHBIX IITYMOB TIPH TOPMOKEHUH.

Pe3ynpTaTel MOAETMpPOBaHUS MPOJAEMOHCTPUPOBAIN 3(PPEKTUBHOCTH CUCTEMBI
FLC-VZLC (Fuzzy Logic Controller + Variable Zone Logic Control, rubpun
HEYETKOTO KOHTpOJIIEpa W 30HHOTO yIpaBiieHus). IIpemynaraemeiii KOHTPOJUIED
YCHENIHO OTCIeXUBaI TpebyeMmyto cTeneHb ckoibxkenus (10%) B pa3nuuHbIX

JIOPOKHBIX YCIOBUSIX U 3HAYUTEILHO COKPATUII TOPMO3HOH NyTh: 39,92 M Ha cyXxoMm
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acdanpte (ynmyumenue Ha 70,5%), 49,59 M Ha MokpoM acdanbre (yIydlleHHE Ha
63,3%), 57,35 M Ha OynbDbKHOW MOCTOBOM (yiyunieHue Ha 57,6%) u 69,13 M Ha cHery
(ynyumienue Ha 50%). Kpome Toro, cucrema MCIoOJIb30Bajia TOPMO3HBIE MOMEHTHI,
NPEBBIIAIONIME  MAaKCUMAaJIbHO  JOMYCTUMBIE  MpEAENibl, YTO  IOBBIIIAJIO
9HeprodHPexTUBHOCTH U 3PPEKTUBHOCTH TOPMOKECHHSL.

B wuccnenoBaHuM Takke CpPaBHUBAIOTCS pa3IMYHbIE METOJbl YIPABJICHHUS,
nomyepkuBas npeumymiectBa FLC mo cpaBaenuto ¢ o6bruabiMu PID-perymnstopamu,
KOTOpBIE UYYBCTBUTEIbHBI K HM3MEHEHHMSM TapaMeTPOB CHUCTEMBI. TpaguiiOHHBIC
METOJbl YNPABICHUS B CKOJB3SALIEM pPEXKHUME OTIMYAIOTCA Apede3kaHUeM U
MEJICHHBIM BPEMEHEM OTKIIMKa, B TO Bpems kak cucrtema FLC-VZLC obGecnieunBaer
0osee cTaOWIBHYIO padOTy U OBICTPYIO PEaKLMIO HA U3MEHEHUS YCIOBHM.

Tak, wucciaenoBaHue MOATBEPHKIAET, YTO MHTETPalldsg HEUYETKOM JIOTUKU C
NEPEeMEHHON KOMIICHCAIIMEe HYJIEBOIO 3ama3[bIBaHUs 3HAYUTEIHHO TIOBBIIIAET
npousBoauTenbHOCTE ABS. Cuctema obecnieunBaer 6ojiee ObICTpOe pearupoBaHHe,
COKpaIiaeT TOPMO3HOW MyTh U TMOBBIMIAET YCTOWYMBOCTh HA PA3UYHBIX JOPOKHBIX
MOKPBITUSIX, YTO JIeJaeT €€ MEePCHEKTUBHBIM TOAXO0J0M Jii COBpeMeHHBIX ABS
CHCTEM.

B cnenyromeit cratbe ot Axmena AOyrapeiipa  «9@PQdEeKTUBHOCTD
aHTHOJOKHUPOBOYHBIX TOPMO3HBIX CHCTEM, OCHOBAaHHBIX Ha aJalTUBHBIX U
MHTEIJICKTYyallbHBIX ~METOJaxX yNpaBJieHHs» paccMmarpuBaeTrcs S(H(PEeKTUBHOCTH
aHTHOJOKHUPOBOYHOW TOPMO3HOM CHUCTEMBI C HCIOJB30BAHUEM AaJlallTUBHBIX U
UHTEIJICKTYyaJlbHBIX METOAOB ympaBieHus. [lo Mepe yBenuueHUs IOPOXKHOTO
JIBUKCHHSI TOTPEOHOCTh B A(PPEKTUBHBIX TOPMO3HBIX CHCTEMax CTAHOBHUTCS BCE
Oornee OCTpoil AN MOJNJEpP)KAHUS YCTOMYMBOCTH M O€30MAaCHOCTH TPAHCIIOPTHOTO

cpcacrTBa. B HCCIICIOBAHUHN CPABHUBAIOTCA PA3JIMIHBIC MCTOAbI YIIPABJICHUA,
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npumensieMble B ABS, Bkitodas kiiaccuueckoe ynpaBiieHHe, alallTUBHOE YIIPABJICHUE
no stajonHo mojenu (MRAC) u uHTemIeKTyalbHbIE TOAXObl K YIPABJICHUIO,
Takue Kak HedeTkoe jormdeckoe ympasienue (FLC) u amantuBHas cucteMa HEMpo-
Heuetkoro BeiBoja (Adaptive Neuro-Fuzzy Inference System, ANFIS).

B xone uccnenoBaHus ObLTH OLIGHEHBI TaKWe KOHTPOJUIEPHI, kKak Bang-bang
control (peneiinoe ympasinenue, BBC), PID-peryastop, PID-MRAC (Proportional-
Integral-Derivative + Model Reference Adaptive Control, mpomnopiimoHagbHO-
UHTETpATbHO-TU(DPEepeHITNANBHBIN  peryisITop + aJanTUBHOE YIpPaBIECHUE IO
stanionHoit mojenu), FLC u ANFIS, B pa3nuyHbIX JOPOKHBIX YCIOBHSIX, BKIIIOYAsS
CyXOi acqalibT U JIeJTHBIC TIOKPHITUSA. JTU KOHTPOJUIEPHl aHATM3UPYIOTCS HA OCHOBE
CKOPOCTH aBTOMOOWJIS, KO3 (pUlMeHTa NpOoCKaIb3bIBaHUs KOJIEC, YIJIOBOW CKOPOCTH
Y BPEMEHU OCTaHOBKHU.

B xome wmccnenoBanmsi Obuta pa3paboTaHa MareMmarwdeckas mojeinb ABS c
UCIIOJIb30BaHUEM MOJENIM C OJHMM KOJIECOM JUJIsi MOJEJIMPOBAHUS IOBEACHUS
TPAHCTIOPTHOTO CPEICTBAa TPHU TOPMOKEHWU. MopenupoBaHue BKIIOYaeT B cels
Takue (akTophl, KaK TPEHUE O IOPOKHOE MOKPBITHE, BEC TPAHCIOPTHOTO CPEJCTBA U
TOpMO3HOU MoOMeHT. MccienoBanme mokasano, yto oObruHble PlID-perynarops c
TPYAOM aJanTUPYIOTCS K HEIWHEHHOW JAMHAMUKE, B TO BpeMs KakK aJalTUBHBIC H
WHTEJUICKTyallbHble  KOHTpoyuiepbl, Takue kak ANFIS,  agemoHCcTpupyroT
MIPEBOCXOIHYIO MMPOU3BOAUTEIHHOCTb.

PesynpraTel moxasbiBatoT, 4to ANFIS obGecneunBaer Haubonee TOUYHOE
yIOpaBJIICHUE, JTOCTUTAs MUHHUMAIBHOTO TOPMO3HOTO TYTH M JIYYIIETO KOHTPOJIS
K03 GUITMEHTa TPOCKATB3BIBAHUS 110 CPABHEHUIO C APYTUMHU MeTofamu. Topmo3HOH
nyTe npu ucnonb3doBanuu ANFIS Obin 3HaunTensHO cokpameH A0 70 M 1o

CpaBHEHHIO ¢ 225 M B cucteme ¢ pa3oMKHYThIM KOHTYpoM. ANFIS Taxke
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MPOJIEMOHCTPUPOBAJA JYUIIYI0O YCTOMYMBOCTh B PA3JIMYHBIX JTIOPOKHBIX YCIOBHSIX,
MIPEB30MIS KITACCHIECKUE METOBI YIIPABJICHHSI.

B wuccrnenoBanun nenaercss BBIBOA O TOM, YTO MHTEIJICKTyaJIbHbIE METOIbI
ynpasienusi, B yactHoctd ANFIS, mnoeimarT 3¢dextuBHOCTE paboThl ABS,
oOecrieunBas yaydIlIEeHHOE OTCIICKUBAHUE CHCTEMBbl M TOYHOCTH ympaBiieHus. [lpu
TOM B CTaTh€ MOJYEPKUBAETCS, YTO BHEAPEHHUE MHTEIICKTYaJbHBIX KOHTPOJUIEPOB
ABS MoxeT mpuBECTH K TOBBIIMICHUIO OE€30MAaCHOCTH JTOPOKHOTO IBWIKEHUS H
MaHEBPEHHOCTH aBTOMOOWJIS B PA3IMYHBIX YCIOBHUSIX TOPMOKCHHUS.

B mnayuHoit cratbe «OHIaWH-00y4YeHUE, TMPUMEHSEMOE K HMITYJIbCHOM
HeliponHoir cetu (Spiking neural network, SNN) mis aHTHOJIOKHPOBOYHBIX
TopMO3HBIX cuctem» JlkaBwepa Ilepeza mpezacraieHa nByxcereBas cuctema SNN:
OJIHa CeTh KJIACCU(PUIUPYET JOPOKHBIE YCIOBUS M OICHUBAET ONTHUMAJIBHOE
CKOBKEHHE, B TO BpeMs KakK Jpyras peryjJupyeT TOPMO3HOE JIaBJICHHUE.
Knaccudukanmonnas cetb omnpenensieT XapakTEPUCTUKU JIOPOKHOTO TMOKPBITHS C
nomMoInelo pacmmpeHsbix GuibTpoB Kanmana (Extended Kalman Filter, EKF) mos
OIICHKH KJIFOUEBBIX MapaMEeTPOB, TAKUX KaK MPOCKaJIb3bIBAHUE KOJIEC M KOADDUITMEHT
TpeHUs. 3aTeM CUCTEMA YIPABJICHUS JUHAMUYECKU PETYIUPYET TOPMO3HOE JIaBJICHUE,
obecnieunBass  cTaOwibHYI0  A(QPeKTUBHOCTH  TopMoxkeHusa.  IIpennmaraemas
apXUTEKTypa UMUTUPYeT Ouonorudeckue pedaeKTOpHbIe JIyTW, TOBBIIIAS
CTaOMIIBHOCTB ¥ OT3BIBUMBOCTD MPH YIIPABICHUN TOPMOKEHUEM.

MexaHnu3M 0Oy4YeHHS OCHOBAaH Ha IUTACTHYHOCTH, 3aBUCAIICH OT BpPEMEHHU
BO3HUKHOBeHUs1  mMIyiabcoB  (Spike-Timing-Dependent  Plasticity, STDP),
OMOJIOTHYECKOM TO/IX0/I€, KOTOPBIA MOAYJIUPYET CHUHANTHYCCKHE BeEca HA OCHOBE
BPEMEHHBIX pPa3IU4Uil MEXIy TMpe- M TMOCTCHHANTUYECKUMH HMITYJIbCaMU. ITO

Mo3BOJIsIET KOHTposuiepy ABS amantupoBaTh CBOIO CTPATETHUIO TOPMOKEHUS B
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peXHME peanbHOr0 BPEMEHHM, MPEOJI0JIeBass OrPAHUYEHUS  TPAJAULIMOHHBIX
peIBAPUTEIHHO 00y4YEHHBIX Mojieseit yIpaBIeHUS. Hcnonp3oBanue
KOHTPOJIUPYEMOT'O OOYYEHMsI IO3BOJIIET CHUCTEME IIOCTOSHHO COBEPUIEHCTBOBATH
CBOIO PEAKIIMIO HA OCHOBE CUTHAJIOB 00 OLIMOKaX, KOPPEKTUPYS CUITYy CUHAITHUECKUX
CBsI3e U1 onTUMH3AINH () (PEKTUBHOCTH TOPMOKEHUSI.

Hns ouenku »3¢dextuBHOCTH KOHTposuiepa ABS na 6aze SNN  Obuim
NPOBEJCHBl MOJICTMPOBAHUE W WCIBITAHUS B pPEATbHBIX YCJIOBHSIX. Pe3ympTaTsl
MoKa3ajgh, YTO QJalTHUBHBIA aNTOPUTM OOYYEeHHs] 3HAUUTEIBHO  YIyYIIHII
3p(EKTUBHOCT, TOPMOXKEHHMS 3a CUET COKpAlleHHs TOPMO3HOIO MyTH TIpU
COXpaHEHUM ycToluMBocTH aBToMoOWis. CucremMa Oblla MPOTECTHPOBAHA B
Pa3IMYHBIX JTOPOXKHBIX YCJIOBHSX, BKJIIOYAs NEPEXOJbl MEXIY HNOBEPXHOCTAMU C
pasznuuHbIM ypoBHeM creruieHus. Kontpomnep Ha 6a3ze SNN mponemoHcTpupoBan
MPEBOCXOIHYIO aJanTHUBHOCTh, OOECTeunBas IUIABHBIE TMEPEXOAbl M yMEHbIIAs
KoJie0aHUsl MpU pe3KUX H3MEHeHusXx aare3uu. Kpome Toro, ObUIO OTMEUEHO, YTO
NPEeMIOKEHHBIA ~ croco0  o0ecreunBaeT  CTa0MIbHYIO  CKOPOCTb,  IMOBBIIIAS
MaHEBPEHHOCTh TPAHCIIOPTHOTO CPEJICTBA U YIIPABIIEMOCTh BOJIUTEIIEM.

OKcliepUMEHTalIbHAs YCTAHOBKA BKJOYajla B ce0s  HCCIIeI0BaTEIbCKUIM
aBTOMOOWIIb,  OCHAIICHHBIM  AIEKTPOTUIPABINYECKUMHU  MPOTOPIHOHATHHBIMU
TOPMO3HBIMH CHCTEMaMH, IO3BOJISIIOIIMMU PEryJIUPOBaTh TOPMO3HOE JaBIICHUE B
pexuMe — peanbHOro  BpemeHu. Cucrema  ObUla  MpPOTECTHpPOBaHA  HA
BBICOKOITPOM3BOJUTEILHOM TECTOBOM TPEKE C TMOKPBITHSAMH, HMHUTHPYIOIUMHU
OKCTPEMAJIbHBI YPOBEHb CIICIUICHUS. Pe3ynbTaTbl SKCIEPUMEHTOB TOATBEPINIIN
CTIOCOOHOCTh CHUCTEMBI JTUHAMUYECKH PETyJIUPOBATh TOPMO3HOE YCHIIME, MOBBIMIAS
3¢} (HEKTUBHOCTh TOPMOXKEHHSI TMPH COXpaHEHHM YympasisieMocTd. [lpemnoxeHHas
CTPYKTypa YIOpaBJICHUS, OCHOBAaHHasg Ha THUIOTE3€ O TOYKE OHOJIOTHYECKOTO

paBHOBeCHSI, MPOJCMOHCTPUPOBAJIA CBOIO CIIOCOOHOCTH COATaHCUPOBATh
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3G (HEKTUBHOCTH TOPMOKEHHUS M YCTOMYMBOCTH TPAHCIIOPTHOTO CPE/ICTBA.

HccnenoBanre NOTYEPKUBAET MOTEHIMAN OHOJOTMYECKH BJIOXHOBJIEHHBIX
HEHPOHHBIX CETeH B MPWJIOKEHUSX I YIPABJICHHUS TPAHCIIOPTHBIMH CPEICTBAMHU.
brnarogapst wuHTerpanuu oHjaiH-oOyueHuss B cucteMy ABS, wuccnenoBanue
CIIOCOOCTBYET pa3paboTke Oojee THOKMX M WHTEIUIEKTYaIbHBIX TOPMO3HBIX CHCTEM,
KOTOpbIE TMOBBIIIAIOT ©O€30MacHOCTh W MPOU3BOJUTEIBHOCTh aBTOMOOWIS B
Pa3IMYHBIX JOPOKHBIX YCIOBHSIX.

B cratbe Coxena AuHBapa «AHTHUOJIOKMPOBOYHAS CHCTEMa TOPMO30OB JIJIsi
THOPUTHOM DJIEKTPOMArHUTHOM/3JIEKTPOTUIPABIUYECKON TOPMO3HOM CHCTEMBI TIO0
MPOBOJIaM»  TIPEJCTABIICH  HEIWHEWHBIM  PETyNATOp pPEKUMa  CKOJIBKCHUS,
NpeIHA3HAYCHHBIA  JJII  PETYIHPOBAHUS CKOJTBKCHUS B THOPUTHOM
3JIEKTPOMArHUTHO-3JICKTPOTUPABIMUECKON CUCTEME TOPMO30B 110 mpoBojaam (BBW).
KoHTposiep aHTHOIOKHPOBOUHON TOpMO3HOU cucteMbl (ABS) m3menser Benmuuuny
TOPMO3HOTO MOMEHTAa Ha OCHOBE JIaHHBIX, IMOCTYMAIONIUX OT BOJMTEINS C MOMOIIBIO
JaT4vKa TeAalid TOPMO3a. 3aTeéM TOPMO3HONW MOMEHT PacHpeeNsieTCs C MOMOIIBIO
QITOPUTMOB YIIPABJICHUS TIPUBOJIOM C 3aMKHYTBHIM KOHTYPOM, KOTOPBIE PETYIUPYIOT
Kak DIJIeKTpOHHO-ympaBisiemyto Topmo3Hyto cuctemy (Electronically-Controlled
Braking, ECB), Takx u snextporuapasiaudeckuii Topmo3 (Electro-Hydraulic Brake,
EHB). Ilpennaraemas cucrema yrpaBieHHUs yIydIllaeT PETyJIMPOBAHUE CKOJIbKCHUS,
OCOOEHHO HAa TIOBEPXHOCTSX C HU3KUM KOI(PPHUIIMEHTOM TPEHUs, U OOECIeUMBACT
Oojee TIUIAaBHOEC TOPMOXKCHHE 110 CPABHEHUIO C OOBIYHBIMH THIPABINYCCKUMU
cuctemamu ABS.

Texnonorusa ABS mupoko npuMeHsieTcsi B aBTOMOOMIIBHON MPOMBIIILIEHHOCTH
JUTSL TIPEIOTBPAICHUS 3acAaHMs KOJIEC U TOBBIMIECHUS 0€30MMaCHOCTH TPAHCIOPTHBIX

cpenctB. Tpaauunonusie cuctembl ABS perynupyror naBieHHe B KOJIECHBIX
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HUWIMHApPAX Ha OCHOBE OLIGHKM NpPOCKalIb3bIBaHUSI Kojec. Pa3paboTka mpHBOIOB
HOBOTO MTOKOJICHUS, TAKUX KaK 3JIEKTPOMATHUTHBIE U DJICKTPOMEXaHHUECKHUE CUCTEMBI,
TpeOyeT  YCOBEpIICHCTBOBAHHOM  CHCTEMbl  JHCIETUYEPCKOTO  YIIPABJICHHUS
TPAHCIIOPTHBIM CPEJICTBOM, KOTOpas BbIJAET KOMaHIbl Ha KPYTSAIIMHA MOMEHT B
3aBUCUMOCTH OT JMHAMUKHA TPAHCIOPTHOIO CpeAcTBa. B mpeapraymmx
UCCJIEIOBAHUSX OBbUIO PACCMOTPEHO HECKOJBKO alropuTMoB yrpaiieHus ABS,
BKJIIOUAsl yMPaBICHUE B CKOJB3SIIEM PEXHUME, AJaNTUBHYIO HEUETKYIO JIOTHKY U
KOHTPOJJIEPHl HAa OCHOBE TEHETHYECKHX airoputMoB. OJHAKO MHOTHE H3 OITHX
MOJIXOJIOB OPUEHTHPOBAHbI HA KOHKPETHBIEC YCIOBUS U HE TIO3BOJISIIOT B IIOJHOW Mepe
ONTUMHU3HUPOBATH YH(HEKTUBHOCTH TOPMOKEHUS B PA3IUYHBIX CIICHAPHSIX.

['ubpuanas cucrema BBW, paccMoTpenHass B JJaHHOM HCCIEAOBaHUM,
peaM30BaHa Ha 3aJHENPUBOAHOM TPAHCHOPTHOM cpeacTBe. Cucrema OOBEIUHSET
ECBS kak Ha 3a1HUX, TaK U HA TIEPETHUX KOJIECaX C MOAYJIEM CUIIOBOW AJIEKTPOHHKH,
YIPaBJISIOUUM PACIIPEETICHUEM 3JIEKTPOIHEPTUHU OT FeHEpaTOpa WIH aKKyMYJIsTOpa.
36-BOJBTHBIA AKKYMYJIATOP OOECIIEUMBAET pEreHepaIfio YHEPrHH, B TO BpeMs Kak
JaTYNKU KOHTPOJUPYIOT CKOPOCTh BpAaIlleHHs KoJieca U TOPMO3HOE JaBJICHHE.
KoHnTponnep ucnonb3yer alropuTM yrnpapieHHUs! CKOIb3SAIIMM PEKUMOM C (pyHKLHEH
HACBIIIEHUS, YTOOBI CBECTH K MHUHUMYMY BHOpamui0 W ONTHMHU3HPOBATH
pacnpeneneHue TOpMO3HOTO MoMeHTa Mexay cuctemamu ECB u EHB.

Jlyis onvicaHus JUHAMHUKH TOPMOXEHHSI U Pa3pabOTKH alTOpUTMa yIpPaBICHHUS
UCTIONB3YETCs YIPOIIEHHAasT MOJIeNbh TPAHCIOPTHOTO cpeacTBa. Mojnenb yYUTHIBAaeT
Maccy TPAHCHOPTHOTO CPEJCTBA, WHEPLHUIO BpAlllEHUs KOJEC W CONPOTUBJICHHE
KAueHHUI0, TpeHeOperas HE3HAYMTENIbHBIMU a’pOJUHAMUYECKUMU dPdexktamu u
penbepom MectHOcTH. Llenb cocTouT B TOM, YTOOBI MOAJIEPKHUBATH CKOJBKEHHE
KOJIEC Ha ONTHUMAJIBHOM YpPOBHE AJII MAKCHUMAJIBHOTO CIEIUICHUS LIUH C JOPOTOM.

3aKkoH
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pEeryJaupoBaHusl BBIBEJACH I PEryJIMPOBAaHHUS TOPMO3HOTO MOMEHTa C YYETOM
HEJIMHEWHON 3aBUCHUMOCTH MEXIy KO3(h(UIHEHTOM TpeHHs U KOdPPUIIUECHTOM
MIPOCKATh3bIBAHUS.

Ha npakrtuke kontposuiep ABS onpezenser TpedyeMbiit TOpPMO3HONH MOMEHT Ha
OCHOBE JaHHBIX BOJUTEIISA U YCIOBUN SKCIUTyaTallid aBTOMOOWIIA. 3aTeM KOHTPOJLIEp
npuBojia 3GHEKTUBHO pacrpeeseT 3ToT KpyTsaumidi momeHT Mexay ECB u EHB,
oTpejieNisisi MPUOPUTETHOCTh Hcnoiab30BaHus ECB, uyToObl cBecTM K MUHUMYyMY
3aBUCUMOCTh OT THAPABINYECKOTO TOPMOXKCHHsI. DKCIECPHUMCHTAIBHBIC HCITBITAHUS
Oobun mpoBeaenbl Ha aBTomoOmie Chevrolet Silverado, ocnareHHOM TrHOpPUAHOM
cuctemoit BBW. MHcnoblTanus Ha yTpaMOOBaHHOM CHEry IOKa3ajliHd, 4TO
nperioxeHHbpd anroputM ABS addekTuBHO mpemoTBpamiaeT 3aeiaHue KoJeC U
MOJJICP)KUBAET ONTUMabHble KOA(GOUIMEHTH MPOCKaIb3bIBaHUS. Pe3ynbTaThl
nokaseiBaroT, uTo ECBS npuanMaroT Ha ce0st 00JIBITy 0 YaCTh TOPMO3HOTO MOMEHTA,
CHW)Xasi YpOBEHb IIIyMa, BHOpalii W PE3KOCTH, KOTOpPhIE OOBIYHO TPHUCYITU
ruapaBIndeckumM cucremam ABS.

B uccnepoBanuu 2023 ropna, npoBenéHHoM AoOaysuioir M.®D. u coaBTOpamu,
MpEeIOKeHa aJlalTUBHAS CTPATerusl YMpaBIICHUS, HAINpaBJICHHAs Ha TMOBBIIICHUE
3¢ (PeKTUBHOCTH pabOThl AHTUOJIOKHMPOBOYHOW TOPMO3HOM cucteMbl (ABS) npu
Pa3TUYHBIX JOPOXKHBIX YCIOBHSX. Mcmonb3ys Mopelb YEeTBEPTH aBTOMOOWIIS H
cumymauun B cpene  MATLAB/Simulink, aBtopsl  paspaboramu  cxemy
MPOTIOPLIMOHAIIBHOTO yIpaBJIeHUsI (P-koHTpoOmIED), 00ecTieYnBaOIIy 10
JTUHAMUYECKYI0O KOPPEKTUPOBKY TOPMO3HBIX YyCHJIMA HAa OCHOBE  OIEHKH
Kod(pduireHTa ClenIeHUs B peaIbHOM BPEMEHHU.

Pe3ynpTaThl MOACTMPOBAHUS HATJISIHO MPOJIEMOHCTPUPOBAIN 3(PPEKTUBHOCTD

peIoAKEHHOT0 Noixoaa. Tak, Ha CyXoM O€TOHHOM MOKPBITUH TOPMO3HOU MyTh
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cokpatuiicsa ¢ 101,92 merpos (6e3 ABS) 1o 88,21 merpos (c ABS), a BpeMs nosiHOH
OCTaHOBKM YMEHBIIWIOCH ¢ 7,546 ¢ no 6,460 c. Ha mMokpoMm acdanbre TOpMO3HOU
nyTh cokpatwics ¢ 136,05 metpoB g0 114,86 meTpoB, a BpeMs TOPMOXKEHUS — C
10,142 ¢ no 8,611 c. B ycinoBusx MoHWKEHHOTO clerieHus 3pHEKTUBHOCTh CUCTEMBbI
MPOSIBUIIACH OCOOCHHO SPKO: HA CHETY TOPMO3HOM MyTh CHU3MICS ¢ 515,79 MeTpoB 10
287,61 meTpoB, a HA Ty — ¢ 1972,82 meTpoB 10 798,04 MeTpoB.

[IpensioxkeHHast ~ cTpaTerusi  yNOpaBlIEHHWS  [O3BOJWJIA  MOJAEP’KUBATH
ONTUMAJIbHOE 3HAaYeHUE KO3(P(PUUMEHTa MPOCKAIb3bIBAHMS IIMH HA YPOBHE OKOJIO
20%, 4To obecneunsio HauIy4Iliee B3auMOJICHCTBHUE IIIMH C JOPOKHBIM IMMOKPHITUEM U
MPENOTBPAaTUIIO TMOJIHYI0 OJOKMPOBKY Kojiec. Kpome TOoro, cucrema CyliecTBEHHO
cHU3MIA KoyieOaHus KO3 UIIMEHTa TPOCKAIb3bIBAHUS M TMOBBICHIIA OOIIYIO
YCTOMYMBOCTh aBTOMOOWJIS, OCOOCHHO B YCIOBHSIX JKCTPEMAIbHO HU3KOTO
CLEIUICHHUS.

ABTOpBl TPUIUIM K BBIBOAY, YTO AaJanTUBHbIE CXeMbl ympaBieHus ABS
3HAUUTEIBHO TMPEBOCXOJAT TPAAULMOHHBIE CHCTEMbI, OCOOEHHO Ha CJOKHBIX
JIOPOKHBIX MOKPBITHSIX, TAKAX KaK CHET | JEA. B kauecTBe MepCrneKTUB NalbHEUIITNX
UCCJICIOBAHUM TIpe/jIaraeTcss WHTErpanus METOJOB MAIMHHOTO OOy4YeHus u
MIPOBEICHUE WCTBITAHUNA B PEAbHBIX YCJIOBHSAX JKCIUTyaTallud IS JaJIbHEHUIIETo
MOBBINICHUS aJITAITUBHOCTU U HA/IEKHOCTU CUCTEMBI.

B 3akitoueHue, B 3TOM HUCCJIEIOBAHMM MPEJCTABIE€HA yCOBEPLIEHCTBOBAHHAS
ctparerusi ynpasinenuss ABS nans rubpunneix cucrem BBW, mnobimaromias
IJIABHOCTh TOPMOJKEHHUS, YCTOWYMBOCTH AaBTOMOOWJIS H  YOPABISIEMOCTh Ha
MOBEPXHOCTAX C HU3KUM Kod(duimentom Ttpenus. Buenpenue cuctembr ECB
CYIIECTBEHHO YyiyuiiaeT A((PEKTUBHOCTh 3aMeUICHHs aBTOMOOWJISA, YMEHbIIas

HOTpe6HOCTI) B UCIIOJIb30BaAHWHU I'MAPABINICCKUX MCXAHU3MOB. HpI/I 9TOM
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COXpAaHSETCSl BBICOKAsl CTENEHb YIPABISIEMOCTH TPAHCIOPTHOTO CPEACTBA B
IPOLIECCE TOPMOKEHUS.

AHanu3 JecsATH HAYYHBIX MCCIIEIOBAHUMN, MOCBSIIEHHBIX aHTUOIOKUPOBOYHBIM
TOpMO3HBIM cucteMaMm (ABS), BbisBMI 00IIYyI0 TEHIEHIMIO K HHTETpaluu
WHTEUIEKTYaJbHbIX W aJalTUBHBIX METOJOB YIPABICHUS, HANPABICHHBIX Ha
NOBBIIIEHHE J(P(HEKTUBHOCTH TOPMOXKEHUS M YCTOWYMBOCTH aBTOMOOWJIEH B
Pa3IUYHBIX JOPOKHBIX YCIOBUSIX.

Tpanuunonueie PID-perynaropsl yCTynaoT MECTO 00JIee CI0KHBIM MOAX0/1aM,
TaKMM Kak HeYeTKas JIOTHKa, aJanTuBHbIe Helpo-HeuéTkue cuctembl (ANFIS),
UMITYJIbCHbIC HeWpoHHbIe ceTH (SNN) v HeauHeHHOe MPETUKTUBHOE YIPABICHUE
(NMPC). O1u MeToab! O3BOJISAIOT O0JIEE TOUHO PETYIMPOBATh TOPMO3HOE JABIICHUE
B PEXHUME PEATBHOIO BPEMEHH, YUWTHIBAas MEHSIOIIMECS YCIOBHS CLEIUICHHS H
COCTOSIHME€ WMH. B pe3ynbrare cokpamaercs TOPMO3HOM NyTh M YJIy4dlIaeTcs
yIpaBIsieMOCTh aBTOMOOUIISL.

HccnenoBanusi Takke MOMYEPKUBAIOT, YTO MpPU pa3pabOTKE M ONTHUMHU3ALUU
aHTUOJIOKUPOBOUHOM cucTeMbl (ABS) HeoOX0aMMO yUUTHIBATh PU3MUECKHE (PAKTOPBI,
TaKhe KaK U3HOC LIMH U COCTOSIHME JAOPOXKHOTO MOKpBHITHS. BrusiHue stux ¢akropos
Ha 23((PEKTUBHOCTh TOPMOXKECHHSI CBHUJETEIBCTBYET O HEOOXOIUMOCTU CO3JIaHMS
WHTEJJIEKTYaJIbHBIX CUCTEM, KOTOPbIE MOTYT adanTUPOBATHCS K TEKYLIUM YCIOBUAM
BOXKJICHHUS.

Kpome TOro, 3HauMtenbHOE€ BHUMAHUE YAENAETCS JTUArHOCTUKE U
MOHUTOPUHTY paboTel ABS wu osnexktponHoit cuctembl crabmmmsaruu (ESC).
Pa3pabatbiBaloTcsi HOBbIE JAMArHOCTUYECKUE aAJITOPUTMBbI U CHUCTEMBI 00pabOTKH

JTAHHBIX.
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[Ipennaratorcs METOJIbl  MHTErpald  MPEAUKTHUBHOIO  YNPABICHUS U
YIPABJICHHS B CKOJIB3SIIEM PEXKHUME I ONTUMHU3ALMHU PACHPEAEIEHUS] TOPMO3HOIO
YCHUJIUS ¥ TIOBBIIIEHNS] YCTOMYMBOCTH aBTOMOOMIIS.

Takum 00pa3om, cOBpeMEHHbIE TEHAECHLUU B obisactu ABS HampaBieHbl Ha
COBEPILICHCTBOBAHUE  XapaKTEPUCTUK TOPMOXEHUS, BKIIOYAs  aJalTHBHOCTb,
TOYHOCTb U HaAEKHOCTb. Kpome TOro, HOBbIE TEXHOJIOTUU aKTUBHO UHTEIPUPYIOTCS B
CYILLECTBYIOLLIME CUCTEMBI YIIPABIEHUS TPAHCIIOPTHBIMH CPEJCTBAMHU.

JlanbHeilme uccieqoBaHus B 3TOW 00IACTH TOKHBI OBITh COCPEAOTOUYEHBI HA
YIIYYIIEHUU IPOTHO3UPOBAHUS JOPOXKHBIX YCIOBHM, CHUKEHUU BBIYMCIUTEIBHBIX

3aTpar u MaCH_ITa6I/IpOBaHI/II/I TEXHOJIOT UM AJIs1 KOMMCPYCCKOT'O NUCITOJIb30BAHMA.
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