YYEHBIE 3AITUCKHA NNETPO3ABOJCKOI'O TOCYAJAPCTBEHHOI'O YHUBEPCUTETA
Proceedings of Petrozavodsk State University

T. 46, Ne 7. C. 35-39

Hayunas crarbs

DOI: 10.15393/uchz.art.2024.1090
EDN: TANXQL

VIIK 81'42

2024
SI3bIKH HApOIOB 3apy0eKHBIX CTPaH

WHHA UTOPEBHA KOHBKOBA
KaHIUAaT GUIOIOTHYSCKUX HAayK, JOIEHT Kadeapbl aHTIHii-
CKOT0 SI3bIKa [T TPO(ECCHOHATBHON KOMMYHHUKAIHA (haKyIIh-
TeTa HHOCTPAHHBIX S3BIKOB
MopaoBCckHH TocyqapCcTBEHHBIH YHUBEPCUTET UMEHHU
H. I1. OrapeBa
(Capanck, Poccutiickas ®eneparus)
ORCID 0000-0003-3326-0493; mirna_13@mail.ru

T'PAOUYECKAS PEITPE3EHTAIIMS METACTPYKTYPHOI HH®OPMAIIUA
B ’)KAHPE AHIJIOSI3bIYHOM MOHOT PAOUH

AnHHOoTanus. PaccMmarpuBarorcs rpaduyeckne HeBepOaIbHBIE CPEACTBA HA MaTepHase COBPEMEH-
HBIX TEKCTOB JKaHpa aHTJIOA3BIYHON MOHOTpaduu (chepa poOOTOTEXHUKH). AKTYalIbHOCTh padOTHI 00Y-
CIIOBJICHA TEM, YTO HCIIOJIb30BaHNE HEBEpPOATbHBIX KOMIIOHEHTOB IIPUBIIEKAeT BHUMaHHE aJpecara, CTH-
MYJIHUPYET er0 HHTEPIPETANOHHYIO AeSTEIEHOCTD, MO3BOJISET YCKOPUTH IPOLecCchl 00pabOTKN JaHHBIX,
TIOKCKa ¥ HAXOXKICHN S 3aKOHOMEPHOCTEH, ITPH 3TOM 00€CIIeunBaeTCsl BHICOKAsk KOMITAKTHOCTH MH(OPMAIIHN.
Llens cTaThy — MpoOaHATM3NPOBATH HeBepOAIbHBIE KOMIIOHEHTHI HAy YHO-TEXHUYECKOT0 TUCKYpca, KOTOPhIe
UMEHYIOTCS UMILTUIIUTHBIMUA METaCTPYKTYPaMH, TPHIAONIIMH JOTOTHUTEIBHBIH CMBICI OCHOBHOMY CO-
JepKaHHUIO TEKCTa M CO3AIOIINMH BU3YaIbHYI0 HHPOPMAIIHIO 00 JIEMEHTE TeKCTa U3 BCEX MPEICTAaBICHHBIX
B HEM JICKCHYECKUX eIuHHIL. C MOMOIIBI0 MMITHIIUTHBIX METACTPYKTYP OCYIIECTBISETCS MapKHPOBAaHNUE
U pa3MeTKa TEeKCTa B COOTBETCTBHH C €TI0 COJACPKATEIBHBIMH H JIOTHIECKHMH OCOOCHHOCTIMH. B sxaH-
pe MOHOT'paduH HAYYHO-TEXHUYECKOT0 IMCKYPCa HMIUTHIUTHBIE METAaCTPYKTY PBI IIPECTABICHBI dKHPHBIM
MPpUPTOM; APYTHM THIIOM MIpHU(PTA; BETOOOO3HAYEHUEM; 3HAKAMH, MMEIOIIMMH HHTEPHAIIHOHAIBHBIH
XapakTep B HayKe; rpadKamMu, JHarpaMMaMH, CXeMaMH, MOACIISIMH, PUCYHKAaMU; TaOJIMaMH; JIOTIOJTHHU-
TEJIFHOM OrpaHn4YuTeIbHON paMKoil. LllpudroBoe u rpaduyueckoe BbIACICHHE TEKCTA TaeT aBTOPY BO3MOXK-
HOCTH PEryJIMPOBATh MPOIIECC BOCIPUATUS HHYOPMAIIUH YU TATEIIEM.

KnioueBble CcllOBa: HMIUIMIUTHBIC METACTPYKTYPbI, HAYYHO-TEXHUYECKUI IUCKYpC, KaHP, MOHOTpadus, rpa-
(uueckue HeBepOaIbHbIE CPE/ICTBA
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BBEJIEHUE
KomMMmyHukaTuBHAs QYHKIWS, HAllpaBIcHHAS

CpencTB, UMEHYEeMBIX rpadudeckumu’. Brepssie
3THUM BOIPOCOM 3aWHTEPECOBAIUCH [IPU aHATU3E

Ha mepenady nHGOPMAIUH Yepe3 HCIOIb30BaHUE
SI3BIKOBBIX CPEJICTB, SIBISIETCS. OCHOBHOW (DyHKIIMEH
s3bika. OJTHAKO BO3HHUKAIOT CUTYaIlMH, KOTJla HC-
TOJIb30BaHME BEPOATBHBIX CPEICTB B CHITY HEKOTO-
PBIX IPUYKH HEBO3MOXKHO. B TakoMm ciyuae nngop-
Malus repeaeTcs Ipyrumu criocodbamu. Eciu peub
UJIeT 00 YCTHOM KOMMYHUKAIUH, TO OHA MIPENICTaB-
asieT co0oii B3anMoJielicTBUE BepOaIbHBIX U HEBEP-
0anpHBIX ()KECThI, MUMHKA, 11032 U JIP.) CPEICTB.
[IncpMeHHast KOMMYHHUKAIUS yTPaurBaeT Psijl CMBIC-
JIOPa3TUYUTENBHBIX CPEJCTB, CBOMCTBEHHBIX YCTHOM
KOMMYHHKAIINH, 8 UMCHHO MUMUKY, ®KeCThbl. UTOObI
ONITHMHU3UPOBATH MPOIIECC KOMMYHHKAIIUU B YCIIO-
BUSIX HEBO3MOXHOCTH HCIIOJI30BAHMS HEBEPOaIb-
HBIX KOMIIOHCHTOB, aBTOP MPUMEHSIET Clelnallb-
HEI Habop opdorpaduuecKux 1 MyHKTYaAIIHOHHBIX

© Konskosa U. 1., 2024

BO3AcHcTBYOLIEro norenuanta CMU Ha neneByio
ayJIUTOPUIO Yepe3 UCII0Ib30BaHUE MaparpadeMHbIx
cpencts?® [2].

ITAPAT'PAOEMUKA U HEBEPBAJIBHBIE CPEJICTBA

OOparumMcs K TepMUHY «maparpadeMuka»
(rped. mopd — 0KOJI0, YPAP® — MUCATH), KOTOPHIN
0003Ha4YaeT pa3/ies TMHTBUCTHKH, 3aHUMATOLIHHCS
M3y4CHUEM BTOPHYHBIX [0 OTHOMICHHIO K S3BIKY
HEeBEepOAIBHBIX CPEICTB, COMPOBOXKIAIOIINX MUCh-
MEHHYIO pedYb M CHOCOOCTBYIONIUX BOCIPUATHIO
U HOHUMaHHIO TeKcTa ynuTarenem®. Takue HeBep-
OallbHBIC CPENICTBA MPENICTABICHBI ITU(PpamMu, IIpUd-
TaMu, rpaduKaMu, CHMBOJIAMH, CXeMaMH, KOMIIO-
3UIUOHHO-TIPOCTPAHCTBEHHBIMHU YaCTAMHU TEKCTA,
¢dororpadpusiMu, pucyHKaMu, TaOJIIMLAMHU, TYHKTY-
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AI[MOHHBIMHU 3HaKaMu U T. 1. [locpeacTBOM HCHONb-
30BaHHUs YKa3aHHBIX CPEJICTB aBTOP MOXKET OKa3aTh
BO3/ICHICTBUE HA YNTATEIS, IIOCKOIBKY JIF000I rpa-
(udecKuit HIEMEHT SIBIISETCS HOCUTENEM JOMOTHH-
TEITHHOTO CMBICTIA.

B nmaHHOI cTaThe paccMaTpPUBAETCS HCMOIB30BA-
HUE HeBepOaIbHBIX KOMIIOHEHTOB B AHTJIOS3bIYHOM
Hay4YHO-TEXHHYECKOM JIUCKypce ()kaHp MOHOIpa-
¢us, chepa poOOTOTEXHUKHU) HA IPUMEPE PadOTHI
K. M. Lynch, F. C. Park «Modern Robotics. Mecha-
nics, planning, and control» [9]. Yka3aunubie HEBep-
OaJpHBIE CPEICTBA PaCCMaTPUBAIOTCSA KAaK UMILIN-
IUTHBIE MeTacTpyKTypsl (M), mog KoTopbiMu 10-
HUMAIOTCS IpaMUECKUE 3IEMEHTBI, HE OTHOCSIIMECS
K OCHOBHOMY COJIEpXKaHHUIO TEKCTa, HO MPHUAAIONINE
€My JIONOJHUTENBHBIN cMbici. Mcnonb3zoBanne UM
MO3BOJISIET aBTOPY HAIMPABIATH YUTATENS B PyCIIO
MpaBUJILHON HHTEpIpeTanuu Tekcta. MccnenoBanuem
WM 3anumanuch Takue yueHsle, kak A. V. bapeiesa
(mpupoIa UMITTUITUTHOCTH B TienioM) [1], B. A. 11laii-
MHEB (Ha MaTepuaje Hay4HbIX TeKkcToB)!, 3. A. Spbi-
rUHa (Ha IpuMepe YueOHBIX TEKCTOB) [7] 1 Ap.

OO6muii 00BeM MPOAHATU3UPOBAHHOTO HAMU TEK-
CTOBOTO MarTepuaia cocTaBua 642 cTrpanunsl [9].
B o06mieit cnoxuOcTH 061710 BRIsIBICHO 1147 UM.

MOHOI'PA®HU S KAK "KAHP HAYYHO-
TEXHUYECKOI'O JUCKYPCA

MarepuaioMm ucciaedOBaHUS JaHHOW cTa-
THHU BBICTYIIAET aHTJIOSI3BIUHAS MOHOTpaus, KO-
Topas mpeacTaBiseT coboil HAy4YHBIN TPyHd, OT-
pakaloIUi UTOTU TINATEIBHOI'O UCCJIEN0BAHUS
onuoi wiu psaa tem’. T. B. XKepebuiio onuchiBa-
eT MoHOTrpa(uio KaKk HAYYHBIN TPy, HAIIpaBIeH-
HBII Ha pacCCMOTpEHHE U pelIeHNe aKTyalbHOT O Ha-
YYHOTO BONPOCA, OTINYAIONIIHUICS TEOPETHUECKON
3HAYMMOCTHIO U HOBH3HOW MaTepHaja UCCeloBa-
HUSI, 3aBEPIICHHOCTHIO, CI0KHOCTHIO KOMIIO3HUIIN-
onHoii cTpykTypbl®. E. C. TpostHCKast OTHOCUT MOHO-
rpaduio K OCHOBHOMY JKaHPY Hay4yHOT'O CTUIIA [6].

Cremyet 3aMETHUTh, YTO MOHOT padus — CIOKHOE
Hay4HOE MPOU3BEJEHHE, OTINYAIOIIEeCs TePMH-
HOJIOTUYHOCTBHIO U HaJWYHUEM KOMIIJIEKCHBIX CHUH-
TAKCUYECKUX KOHCTPYKIUH, 4TO MOXKET BBI3bI-
BaTh TPYAHOCTH MOHUMAaHUS y HECIEIHAJIHCTA.
T. H. ManpueBckas [3: 30] u E. C. Tposiackas [5:
71] BBLACNSAIOT MOHOLUECHTPUUECKUE U MOJUIICH-
Tpudeckue MoHorpaduu. B mepBoM ciaydae pedn
uaeT 00 OMHCAaHUM OJHOW HAy4YHOH MpOOIEeMHI,
BO BTOPOM — aBTOP OCYUIECTBIISET YICHEHNE MPOo-
01eMbl Ha psg 0ojiee MEIKHX C MOCIEAY UM
netanbpHBIM pa3zbopom. A. K. Cabanuuena, pac-
CMaTpuBas CTPYKTypy MOHOrpaduu, OTMETHIIA,
YTO YKa3aHHBIHM )KaHpP COAEPKUT MOCTAHOBKY MPO-
OsieMbl, GOPMYITMPOBKY 3ajad, ONpeaesieHne 00b-
€KTa U KJItoueBbIX nousaTuit [4: 77]. Ilomumo sToro,

HccIeoBaTeNb YKa3blBaeT Ha CYLIECTBOBAHHE YyC-
JIOBHOT'O JIeJICHHUsI MOHOTpaduH Ha TEOPETUUECKYIO
U MPaKTUYECKYIo yacTu [4: 79].

Taxum oOpa3zoM, K MOHOTpa(UH B JaHHOU CTa-
ThE MBI OTHOCUM OOBEMHBIN HAYUHBIH XKaHp, Tpe-
OyIOIIMIA pelieH3HH, B paMKax KOTOPOro NoapoOHO
aHaNM3UpyeTcs Hay4dHas npobiema B chepe podo-
TOTEXHHKHU.

UMINVIMOUTHBIE METACTPYKTYPbI
B ’KAHPE MOHOI'PAOUN

B pesynbraTe aHannza HeBepOaNbHBIX rpaduye-
CKHX CUMBOJIOB M 3HAKOB B )KaHpE MOHOTpaduu Ha-
YYHO-TEXHUYECKOT0 TUCKYypca OBLIIO YCTAHOBJICHO,
YTO OHH MPEICTABIICHBI:

) )KUPHBIM MPHDTOM;

0) ApyruM THIIOM WIpUPTa;

B) IBETOOOO3HAYCHHEM;

T) 3HAKaMH1, IMEIONUMH WHTEPHAITMOHATbHBII
xapakTep B Hayke (hopMmymamm);

1) TpaduKamMu, AHarpaMMamMu, CXeMaMH, MoJie-
JSIMHU, PUCYHKaMU;

¢€) TabJInIamMu;

K) JOTIOTHUTEITFHON OTPAaHUYHATEIIFHON paMKOM.

OcTtanoBuMCS MOIPOOHEE HA KAXIOM BBIJCIICH-
HOM THIIE.

Kupneiii mpudt - 30 %

Velocity kinematics refers to the relationship between the joint linear and an-
gular velocities and those of the end-effector frame. Central to velocity kine-
matics is the Jacobian of the forward kinematics. By multiplying the vector
of joint-velocity rates by this configuration-dependent matrix, the twist of the

end-effector frame can be obtained for any given robot configuration. Kine-
matic singularities, which are configurations in which the end-effector frame
loses the ability to move or rotate in one or more directions, correspond to those
configurations at which the Jacobian matrix fails to have maximal rank. The
manipulability ellipsoid, whose shape indicates the ease with which the robot
can move in various directions, is also derived from the Jacobian.

Puc. 1. Kupustit mpudr [9: 5]
Figure. 1. Bold-face type [9: 5]

Kak cnexyer u3 puc. 1, aBTOpsl MOHOTpa-
(bun mpeamoYnTaIOT UCIOJB30BaHHUE KUPHOTO
mpudTa IS BBIICICHUS OCHOBHBIX 3HAYUMBIX
JUJISI UCCTICIOBaHUS TEPMUHOB, a UMEHHO Jacobian
(Sxobuan (ompenenutens SIkodu, GyHKIHMOHATb-
HBIW OIPEJETUTEIb) — ONpeeeHHoe 0000IeHue
MIPOU3BOTHON (PYHKITMH OTHOM IIEpEeMEHHON Ha CITy-
Yyail 0TOOpakeHUH U3 eBKJIUJI0BA MIPOCTPAHCTBA
B ce0sl; TEPMUH BBEJCH HEMELKUM MaTeMaTHKOM
u mexanukoM Kapnom ['yctaBom SkoOom SAko6u)
[8]; kinematic singularities (knHemaTmaeckast oco-
0as Touka); manipulability ellipsoid (3nnuncounn
yIpaBIsSEMOCTH).

JApyroii Tun mpudra — 4 %

Jannbeiii Bug UM He sBiseTCS 4aCTOTHBIM U HC-
MOJIB3YETCs MPEUMMYIIIECTBEHHO B TOM CIIy4Yae, KOria
aBTOPBI MOHOTpaduu KeIaroT MPEIOCTaBUTh JIOION-
HUTENBbHYI0 HHpOpMauio (puc. 2).
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Video content is generated using the Lightboard, http://lightboard.info,
created by Michael Peshkin at Northwestern University. We thank him for
sharing this convenient and effective tool for creating instructional videos.

Puc. 2. JIpyroii Tun mpudra [9: XV]
Figure 2. Another type of font [9: XV]

IBeToob03Hauenune — 0,1 %

IToMuMO HCHONB30BaAHHUS Bep6aJ'IBHI>IX
CpEACTB NPUBJIICUCHUA BHUMAHUA (Important/ —
BaX(HO!), ABTOPBI JONOJHUTCIIBHO BBIACIAOT TCKCT
IOBETOM, yTOOBI YHTATENID TapaHTUPOBAHHO HE IIPO-
MyCTHJI JaHHY0 WHpopMaIuio (puc. 3).

Important! All frames in this book are stationary, inertial, frames.
When we refer to a body frame {b}, we mean a motionless frame that is
instantaneously coincident with a frame that is fixed to a (possibly moving)
body. This is important to keep in mind, since you may have had a dynamics

course that used non-inertial moving frames attached to rotating bodies. Do
not confuse these with the stationary, inertial, body frames of this book.

Puc. 3. [|BeToo603HaueHue [9: 61]

Figure 3. Color designation [9: 61]

3HaKku, UMeKIHe HHTEPHAIIMOHAJIbHBIA Xapak-
Tep B Hayke, — 43 %

Tak KaK MaTepraIoM HCCIIEAOBAHMS BBICTYTIAET
Hay4YHO-TEXHUYECKUU AUCKYPC, TO B HEM IIPUCYT-
CTBYET OOJIBIIIOE YUCIIO (HOPMYIT, B KOTOPHIX UCTIONb-
3YIOTCS TaTHHCKUE OyKBHI (puc. 4).

We could also describe the frame {c} relative to {b}. Letting g denote the
vector from the origin of {b} to the origin of {c} expressed in {b} coordinates,
and letting @ denote the orientation of {c} relative to {b}, we can write {c}
relative to {b} as the pair (Q,q), where

cosy —siny
=[] e-[3 Y]
qy

sinY  cosv
Puc. 4. ®opmymsr [9: 65]
Figure 4. Formulas [9: 65]

(3.7)

I'paduxn, nuarpammsbl, cxemMbl, MOJ€JIH, PUCYH-
Kkn—22 %

Ha puc. 5 npencrasien HeOONbIION ypaBiisie-
MBI ApoH PoboT-cTpeko3a. Po6oT TouHO KOMpyeT
MOBEJIEHUE CTPEKO3bl, a €r0 KPbLIbs, CeTaHHbIE
13 yIJIEPOJUCTOrO BOJIOKHA U TJIEHKH, OCYIIECTBIIS-
IOT JIO IBAJIIIaTH B3MaXOB B CEKYHIY'.

Figure 2.29: Dragonfly robot.

Puc. 5. Mogaens [9: 50]
Figure 5. Sample [9: 50]

Taéauusl — 0,8 %

TaOuuLIbI SBISFOTCS JIYUYIIIMM BU3YaIbHBIM CPE/I-
CcTBOM 00001IeHN S HH(POPMAITUH U CTPYKTYPHUPOBa-
HHS TaHHBIX (pHC. 6).

Constraints ¢ | Constraints ¢
between two | between two
Joint type | dof f planar spatial

rigid bodies rigid bodies
Revolute (R) 1 2 5
Prismatic (P) 1 2 5
Helical (H) 1 N/A 5
Cylindrical (C) 2 N/A 4
Universal (U) 2 N/A 1
Spherical (S) 3 N/A 3

Table 2.1: The number of degrees of freedom f and constraints ¢ provided by common
joints.
Puc. 6. Tabnuua [9: 17]
Figure 6. Table [9: 17]

JlonoJIHUTE/IbHASI OTPAHMYHTENbHASI paMKa —
0,1 %

Kak ysxe oTMeuasaoch Bbiie, (OPMYJIIbl IHPO-
KO pacrpoCTpaHEHbI B HCCIICTyEMOM THIIE AUCKYypCa,
MIPH DTOM, KeJast 0000 aKICHTUPOBATH BHUMAHHE
Ha CJICJIAHHOM BBIBOJIC, aBTOPBI MOHOT' A H JAOTIOI-
HUTEIBHO 00pamILsitoT opmyity (puc. 7).

We can combine the advantages of feedforward control, which commands
motion even when there is no error, with the advantages of feedback control,
which limits the accumulation of error, as follows:

i(t) :9d(t)+Kp0,.(t)+K,/lﬂf.(t) . (11.15)

Puc. 7. lononHuTenpHas orpaHuYUTENbHAS paMKa [9: 418]
Figure 7. Bounding box [9: 418]

YacToTHOCTH yHOTPEOICHIS UMILTHIIUTHBIX Me-
TAaCTPYKTYp B HAyYHO-TEXHHUYECKOM JHCKYpCe Mpes-
cTaBieHa Ha puc. 8. Haubonee pacnpocTpaneHHbIe
WM — HayuHble 3HAKU HHTEPHALUOHAJIBHOIO XapakK-
Tepa, To ecTh hopmysibl (43 %); oTIMYHOE HaYepTa-
Hue (30 %); rpaduku, TUArpaMMBbl, CXEMBbI, MOZIEIH,
pucynku (22 %). Takas mupokas pacmpocTpa-
HEHHOCTH (popMysT B MOHOTpa(UH CBSA3aHA C TEM,
YTO OHH BBICTYTIAIOT NHTEPHAITMOHAIBHBIM SI3BIKOM
OOIIEeHNsT YUYCHBIX, KOTOPHIN TTO3BOJISET IEPEAaTh
00BeMHY0 HHPOpPMAIHIO B C)kKaToM Buje. Hayu-
HO-TEXHHYECKHUI JUCKYPC COMEPKUT MHPOPMALIUIO
HOBAaTOPCKOTO M300peTaTeIbCKOro XapakTepa, Ko-
TOpYIO0 aBTOp nepenaet B Gpopme rpapukoB, CXeMm
U MOJIENIEH.

Haunmensblniee pacpocTpaHeHUE TOTYYHIIH Ta-
kue UM, kak Tabmumsr (0,8 %), 1BeToOO0O3HAUCHIEC
(0,1 %), mommonmanTensHas pamka (0,1 %). Takoe mpo-
[IEHTHOE COOTHOIIEHNE OOBSICHICTCS XapaKTePUCTH-
KaM¥ HayYHO-TEXHHYECKOT0 TUCKYpca, CO3AaroIe-
rocst 4711 ”HGOPMHUPOBAHHOT'O UATATENS], YMEIOILIETO
00001aTh U3y4YeHHYI HHPOPMAIUIO (B JAHHOM
ciydae B MOMOIIb NPUXOAST TaOIUILBI) U BbIJC-
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JATH TIaBHOE (UTO 00ECIeYnBaETCs Yepe3 BETO-
0003HaYCHUS U JIOTIOTHUTEIIBHBIC PAMKH).

JIOTOMHITENBHAS PaMKa '
IIBeTooGo3HaUeHHE '
Tadmrmer

Trm mprdra

I'padrk, Mogemnn

JKatpHBIi mprdT

DopMyTIEI

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Puc. 8. HacTOTHOCTD yIOTPEOICHHUS MMILTUIIUTHBIX
METaCTPYKTYp B HAYYHO-TEXHUYECKOM JUCKypce

Figure 8. The usage frequency of implicit metastructures
in scientific and technical discourse

3AKJIIOYEHHUE

Takum oOpa3om, B pe3ysbTaTe aHajlnu3a CIoco-
00B nepenaun rpaduIecKoil METaCTPYKTyPHON UH-
dbopManmu B KaHpE aHTIIOSI3BIYHOW MOHOTpapuu
(Ha MaTepuae OTIEIbHO B3STON NpOaHAIN3UPO-

BaHHOUN MoOHOTpaduu) ObIIU CAETaHbl CIeTyIOUINe
BBIBO/IBI:

1) ncrionp30BaHne HEBEPOATBHBIX KOMITIOHEHTOB
MIPHUBJICKACT BHUMaHKE aJipecara, CTHMYJIUPYET ero
WHTEPIPETAUOHHYO NEATEIbHOCTb, T03BOJISCT
YCKOPUTH TPOIECCHI 00padOTKH JaHHBIX, TIOUCKA
U HaXOXACHHS 3aKOHOMEPHOCTEH, IPU ITOM 00e-
CIIEYMBAETCS BHICOKASI KOMIIAKTHOCTH MH(POPMAIIHIH;
mpudTOBOE U Tpaudeckoe BeIICICHUE TPEIOCTaB-
JISIET aBTOPY BO3MOXHOCTB PETYJIMPOBATh MPOIECce
BOCTIpUSITHSI HTHPOPMALIUU YUTATEITICM;

2) UMILTUIATHBIE METACTPYKTYPBI HAIILIIHA OT-
pakeHue B CIENYIOMUX Tpadudeckux Gpopmax:
KUPHBIN WPUPT; Apyror Tun mpudra; 1BeToodo-
3HAaYeHUE; 3HAKU, UMCIOIME HHTEPHAIIMOHAIbHBII
xapakTep B Hayke (hopmyirsl); rpaduku, guarpam-
MBI, CXeMbI, MOJICJIH; TAOJIHIIbI, JONOJHHUTEIbHAS
OTpaHUYHTEIIbHAS PAMKA;

3) nanbosnee pacnpoctpanenHsie 1M — HaydHbIe
3HAKW MHTEPHAIIMOHAIBLHOIO XapakTepa ((hopMybl);
OTJIMYHOE HauepTaHUe; TpaduKHU, TUarpaMMbl, CXe-
MBI, MOJIEJIH, PUCYHKH;

4) HaMeHbIlIee PACIPOCTPAHEHNE MOTYYHIH Ta-
OMHIIBL, IBETOOO03HAYCHHUE U JIOTIOTHUTENILHAS PAMKa.
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GRAPHIC REPRESENTATION OF METASTRUCTURAL INFORMATION
IN ENGLISH-LANGUAGE MONOGRAPHS

Abstract. This article explores the use of graphic non-verbal elements in contemporary English-language monographs,
particularly in the field of robotics. The relevance of this research lies in the fact that non-verbal components draw the
attention of the addressee, stimulate interpretative engagement, enhance data processing efficiency, facilitate pattern
recognition, and ensure a high degree of information compactness. The aim of the article is to analyze the non-verbal
elements within scientific and technical discourse, referred to as implicit metastructures, which give additional meaning
to the main content and provide visual cues about the text’s elements drawn from all the lexical units included. Implicit
metastructures function to label and highlight the text in accordance with its content and logical characteristics. Within
the genre of scientific and technical monographs, these implicit metastructures manifest in various forms, including
bold font, alternative font styles, color designations, internationally recognized scientific symbols, graphs, diagrams,
models, drawings, tables, and additional framing. The selection of font and graphic elements empowers authors to shape
the reader’s perception of the information presented.
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