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MertacTpykTypbl Kak oTpa>keHMe AMarnorMuHoCTH
B @HIMOSA3bIYHOM HAYYHO-TEXHUUYECKOM
AMCKypce

B crartbe HaeTcst KpUTUYECKUIA JUCKYPC-aHAIN3 METACTPYKTYP, MCXOJsl M3 BBITOJHSEMOI
MMM IMAJIOrM4ecKoi GyHKIMM (Hay4HO-TEXHUYECKUH AUcKype, cdhepa pOGOTOTEXHUKH).
Llesb CTaThy 3aK/TIOYAETCS B BbISIBJIEHUN CIIOCOGOB BBIP3KEHHUH IUAJIOTMYHOCTU Yepe3 MeTa-
CTPYKTYpbL. AKTYaJIbHOCTb CTaThi COCTOUT B IEMOHCTPALIMY PEATM3alin KOMMYHUKATUBHOM
(yHKLMM TOCPECTBOM UCIIONb30BAHKS METACTPYKTYP. HOBU3HA MCCTIeOBAHMS 3aKITIOYAETCs
B TOM, 4TO BIIEPBbIE METACTPYKTYPBI B PYHKLUH AUAOrU3aLMHU KIacCUPULMPYIOTCS Ha TPU
TPYIIIIBI, UCXOMS U3 CTENIEHN BHIPXXEHHOCTH ONMCHIBAEMOTO HayYHOTO [MAjIora, a TakxKe
MPOBOAMTCS KPUTUYECKHUIT AUCKYPC-aHaJIN3 yKa3aHHBIX TPYIIT METACTPYKTYpP. Marepuan
MCCTIeJoBaHMs [PEJICTaBIeH COBPEMEHHBIMU TEKCTAMH aHIIOA3BIYHBIX CTATEH BJIEKTPOHHOTO
NepHOAIMYeCcKOro 13ziaHus Robotics, B KOTOPOM GbIIM BbIIEIEHbI IUCKYPCHBHbIE (PPArMEHTHI,
cozieprKalye MeTaCTPYKTyphl, peanusyiouye GyHKIMIO AHaNorn3alum. B cratbe UCnos-
3YIOTCSI METO/Ibl KPUTHYECKOTO AMCKYPC-aHaIM3a, CIIOUHON BIGOPKU M CTAaTHYECKMUil
MeTo/. Jle1aloTcs BBIBOZIbI O YACTHOCTH YIOTPEG/IEHUS! BbIIEIEHHBIX TUTIOB METACTPYKTYP,
BBITIOJHSIOMIMX GYHKLMIO JUAJIOTM3ALIH B UCCIIETyeMOM THUIIE TUCKYpCca U PUYNHAX DTOTO.

KitroueBble CJI0Ba: HAY4YHAs CTaThsl, METACTPYKTYPA, IMaJIOTMYHOCTb, KOMMYHHKATUBHAS (PYHK-
1Msl, HAYYHO-TEXHUYECKHUIA IUCKYPC, METOJ] KPUTUYECKOTO IMCKYPC-aHa/N3a, POGOTOTEXHHUKA.
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]J_I MPOKOE OCBEIleHNE NTUaIOTUIHOCTD MI0JIyYnsa B pabo-
Tax M. M. baxTrHa, KOTOPBI OTMEYasl, YTO [IOHUMAaHNE
3aMbICJIa aBTOpA NIPOU3BENEHNS BEET K IOHUMAHUIO €T0 CO-
3HAHUS, B YEM M 3aKJIIOYAETCS IUAJIOT MEXAY aBTOPOM M 4UTa-
tesieM [1]. W. [bxo3edc onuchiBaeT JUajJorMYHOCTb KaK 0coboe
OTHOILIEHNE, UHTePCYObEKTUBHOCTb, CPELCTBO KOHCTPYHPOBA -
HUS CMBICJIOB, TpaHCHOPMaLIMIO 3HAYEHHSI, CBOETO POJia «YJIOBKY»
(circumvention strategy), KOTopasi MOXET IOBJIUSITb HA MBICJIV~
TEeJIbHBIN [IPOLIeCC PEeLUINEHTa, Ha ero pemenus [8].
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J1ajloruyHOCTh HaPSMYIO [IePeCceKaeTCsl C KOMMYHHKa~
TUBHOHN yHKLUMEN, YTO 0O3HAYAET, YTO JII0O0 BUT, PEUU — BTO
Hekas gopma guasnora sIBHOTO UM CKpbITOro. M. M. BaxTun
OTMeEYaJl, 9TO «SI3BIK JXMUBET TOJIKO B IMAJIOTUYECKOM OOLIeHUHN
MOJIB3YIOMXCS UM. [lnasiorndeckoe ooIIeHre U eCThb [OIJINH -
Hasg cdepa KU3HU sI3bIKa. BCs )KM3HDB A3bIKa B 11006011 0071aCTH
ero yrnotpebsyeHus <...> IPOHM3aHa AUAJIOTNYeCKIMU OTHOLIe-
Hugamm» [1, c. 212]. Ilo muenuso JI. B. lllep6bl, MOHOJIOTAYECKAs
peyb NpeCTaBIIsIeT COO0M «MCKYyCCTBEHHYIO SI3bIKOBYIO (POPMY
U <...> IOJJINHHOE CBOE OBbITHE SI3bIK OOHAPY’KMUBAET B JUAJIOre»
[5; c. 3—4]. YyuTeIBas, YTO M0 CPABHEHUIO C IUAJIOTOM «ypO-
BEHb YCJIOBHOCTU IIPU MOHOJIOTMYECKOM ITIMCbMEHHO 1 YCTHOM
p€uYU CyIIeCTBEHHO BbIlIE: OHA oOpaljeHa He K KOHKPETHOMY
cobeceqHUKY, OT KOTOPOTO MO>KHO >KJIaTh HEIIOCPEeCTBEHHON
peakluy, a K peLuInueHTy "Booo1e", T. €. K HEKOeil abCTpaKkun»
[4, c. 107], BaXKHO IOHMUMATbh, YTO BO3TEHCTBUE OKA3bIBAETCS
Ha KOHKPETHOTO afjpecara, a He Ha TPyIIly YyuTaTesel B Le-
JIoM. Apecar ¥ aJipecaHT SIBJISIIOTCS NTapTHEPaMu, BeyIuMU
aKTUBHBIN nuajor. TakuM o6pa3soM OCYILECTBIISIETCSI CKPBITAsI
IMAJIOTU3aLMs MOHOJIOTMYECKOro TekcTa. Ha 3To ykasbiBa-
eT M. H. KocxxnHa, oTMedasi, YTO «E€CJIM B YCTHOUM OOUXOIHO-
pasroBOPHOM pe4yr OMAJIOTUYHOCTD BBICTYNAET B CBOEH 4YU-
ctoil GopmMe — SIBHOTO [IMAJiora, CIIOHTAHHO IIPOTEKAIOero
PeIUIMLMPOBaHYS], IETEPMUHUPOBAHHOTO YCJIOBUSIMY OOLIEHNSI,
TO B Apyrux cdepax <...> OUajJOTUYHOCTb BBICTYIIA€T KaK Obl
B CKPBITON (pOopMe, XOTS U COXpaHsSeT IIPU STOM OTHeJIbHbIE
YepThl YCTHOTO Auasnora» [3, c. 129].

B manHO cTaThe aBTOP NpULEPKUBAETCSI TOYKY 3PEHMUS, UYTO
IVAJIOTUYHOCTB [IPECTaBIIsIeT COO0M TMCKYPCHUBHYIO KATETOPHIO,
KOTOpasi IPUCYTCTBYET BO BCEX TUIAX AUCKypCa, OGHAKO CTe-
IIEHb €€ BBIPAKEHHOCTU MO>KET BApbUPOBATHCS JaKe B IIpefesiax
OJIHOTO AMCKYypCHUBHOTO Tuma. Co3naBasi CBOM TEKCT, €ro aBTOp
YYUTBIBAET MHOTHE (PAKTOPBI, B TOM YKCJIE UHTEPEChl YUTATEs,
00b€M ero GOHOBBIX 3HAHUH U Ip. 3azmaya YUTaTENs] COCTOUT
B 06paboTKe NpenyiosKeHHON eMy MHGOPMALVH C LieJIbI0 OTIpeie-
JIeHUs ee PeJIeBaHTHOCTH. Tak Kak 06b€M COBPEMEHHOI'O 3HAHUS
OYeHb BEJIMK, TO aBTOPY HAyYHO! CTAThby HEOOXOAMMO IIPUIIOKUTh
ocoboe ycunue IJ1s o Iep>KaHns 3aMHTEPECOBAHHOCTH YUTaTE -
nis. [locnieqHee OCyIIecTBIseTCs Yepes IUCKyPCUBHbIE CPEJICTBA.



MarepHasibl © METOABI

B maHHOI CcTaThe aHAIM3UPYIOTCSI METACTPYKTYPBI C MO3ULUU
BBIIIOJIHEHUS] MU IMAJIOTMYeCKoil GyHKUMU. MaTepuanom uc-
CJIeJOBAHMSI BBICTYIIA€T COBPEMEHHBIN AHTJIOSI3bIYHBII HAyYHO-
TEXHUYECKUI IUCKypC (cdhepa poOOTOTEXHUKY), IPeCTaBIEHHBII
CTaThSIMU JIEKTPOHHOTO NEPUOANYECKOT0 n3fanus Robotics 06b-
emoM 1190 ctpannn popmara A4. MeTogoM CIJIOIIHON BBIOOPKHU
OBl BbIIENIEH 261 IUCKYPCUBHBINA (parMeHT, B KOTOPOM MeTa-
CTPYKTYPBI CO3AAI0T 3P PEKT AUanorndHoCcT. OTOOPaHHbIE METa-
CTPYKTYPBbI ObIY IPOAHATIM3UPOBAHBI C UCIOJIb30BaHUEM METOZA
KPUTUYECKOTO AUCKYypC-aHalIN3a U CTATUCTUYECKOTO METO .

TexcTbl HAyYHOTO AMCKypCa U HAYYHO-TEXHUYECKOTO, B YaCTHO-
CTH, OTJIMYAIOTCS] OPUEHTALMEN Ha YUTaTesd / Ha aBTOpa; OPUEH-
tanuel Ha GpopMy / Ha cofiep>kaHue; BOBJIEUEHHOCTHIO YUTATEJIsS
B JMCKypcC [6]. OprueHTalus Ha YATaTeIsl 03HA4aeT BBICOKYIO CTe-
NEeHb AUAJIOTUYHOCTH, aBTOP U36€raeT HeJOCKa3aHHOCTU, CTPOUT
TEKCT CTaTbU TaKUM 00Pa30M, YTOOBI M30€XKaTh €ro HEBEPHOU TPaK-
TOBKHU unTaresaem. OpueHTanus Ha GopMy SIBJISIETCS CIE€NCTBUEM
OPMEHTALMY HA YUTATEJIs], IPUA KOTOPO TEKCT CTPOUTCS U CTPYK-
TYPUPYETCS C LEeJbI0 CO31aHUS YCJIOBUM 1711 KOM(MOPTHOTO CMBIC-
soussyedeHus. 11 yno6cTsa NpOABUKEHNS YATATEIS 110 TEKCTY
OCYILIECTBJISIETCS] pyOpPUKaLMsL: BB€J€HUE, MaTepHabl U METOMbI
MICCTIE[JOBAHNS, PE3YJIbTAThl MCCIIEIOBAHNS, 3AK/IIOUE€HNE U BBIBOJIBL.
Jl71 TOro 4TOGBI BOBJIEYb YUTATEJNS B IUCKYPC, aBTOP NpUJIaraeT
yCUJIMS, HAlIpaBJIEHHbIE HA YCTAHOBJIEHME KOHTAKTA C YNTATETIEM.
CreneHb TaKOM BOBJIEYEHHOCTHY HATIPSIMYIO CBSI3aHA C aKaJeMuye-
ckou Tpagunueil. Eciu B Hell mpeo6siaiaeT OprueHTHPOBAHHOCTD
Ha aBTOpa Win GOpMy, TO IUCKYPC XapaKTE€PU3YeTCss MUHAMAJIbHOM
CTEIEHbIO AUATIOTMYHOCTU. ECin, HanpoTUB, aBTOP OPUEHTUPYETCS
Ha YuTaTess, TO CTeNEHb JUaJIOTUYHOCTU Bo3pacTaeT. K. Xainang
BbIEJISIET CIIeMyIOLIMe CPEICTBA JUAJOTMYHOCTH: NHKIIIO3VBHbIE
MECTOUMEHUS; IUPEKTUBLI; CCIJIKM HA OOIIEN3BECTHYIO UH(OP-
MalyIo; MOSICHUTEJbHbIE BCTABKY; BOIIPOCHI [7].

PesysbTaTsl

B naHHOM cTaTbhe NMPUBOISTCS PE3YJIbTAThl AaHAJIN3A CIIOCO-
00B BbIpaKEHUSI AUATIOTMYHOCTY Yepe3 MeTaCTPYKTypsl. B xone
aHaiM3a aHTJIOSI3BIYHBIX CTaTel OBLJIO BIIEJIEHO TPU THIIA Me-
TaCTPYKTYP, BBINOJHAIOMUX QYHKIHUIO Auanorusaunuu: 1) uuru-



pPOBaHME APYrUX MCCeN0BaTesel UM MPOCTO CChUIKA Ha HUX;
2) npsiMoe O6palleHNe K YUTATEIO; 3) STTOHUMBIL.

PaccMmoTpym nogpo6HO KaxKAbli BbIIEI€HHBIN THUII.

1. IutnpoBaHue IPyrux UCCIEN0BaTENEN NI IIPOCTO CChLIKA
Ha HUX

(1) Thus, Notash proposed two methods for recovering a lost
wrench by imposing an additive tension on the remaining cables [12].

[12] Notash L. Wrench Recovery for Wire-Actuated Parallel
Manipulators. In Romansy 19 - Robot Design, Dynamics and Con-
trol; Padois V., Bidaud P., Khatib O., Eds.; Springer: Viena, Austria,
2013; pp. 201-208.

(2) The accuracy of CDPRs is influenced by various effects ...
A detailed list can also be found in [4]°.

[4] Schmidt V. L. Modeling Techniques and Reliable Real-Time
Implementation of Kinematics for Cable-Driven Parallel Robots
Using Polymer Fiber Cables; Fraunhofer Verlag: Stuttgart, Ger-
many, 2017.

(3) According to the stability analysis in [20], the admittance
controller globally asymptotically regulates the admittance error
system and the position error system is passive all the time?.

[20] Cousin C. A., Rouse C. A. Dixon W. E. Split-Crank Functional
Electrical Stimulation Cycling: An Adapting Admitting Rehabilita-
tion Robot. IEEE Trans. Control Syst. Technol. 2020, 1-13.

(4) In the mid-1950s, the Swiss Jean Tinguely was one of the first
artists that developed artistic painting machines, the so-called
Metamatic sculptures [15]%

[15] BradleyJ. P. The Delirious Abstract Machines of Jean
Tinguely. In Ecosophical Aethetics: Art, Ethicsand Ecology with
Guattari; Bloomsbury Publishing: London, UK, 2018; pp. 193-216.

(5) This is similar to the Cerebot, a robot system for healthcare
environments developed by Ahn et al [57]°.

! Boschetti, G., Minto, R. Trevisani, A. Experimental Investigation of a Cable Robot Recovery Strategy // Robotics. 2021. Vol. 10 (1).
DOI: 10.3390,/robotics10010035. Available at: https: //www.mdpi.com /2218-6581/10/1/35 (accessed 20 August 2023).

2 Martin, Ch., Fabritius, M., Stoll, J. T., Pott, A. A laser-based direct cable length measurement sensor for CDPRs // Robot-
ics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020060. Available at: https: //www.mdpi.com/2218-6581/10/2/60 (accessed 20
August 2023).

3 Cousin, Ch., Duenas, V., Dixon, W. FES cycling and closed-loop feedback control for rehabilitative human-robot interac-
tion // Robotics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020061. Available at: https: //www.mdpi.com/2218-6581/10/2 /61
(accessed 20 August 2023).

4 Scalera, L., Seriani, S., Gallina, P., Lentini, M., Gasparetto, A. Human-robot interaction through eye tracking for artistic draw-
ing // Robotics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020054. Available at: https://www.mdpi.com/2218-6581/10/2/54
(accessed 20 August 2023).

5 Holland, J., Kingston, L., McCarthy, C., Armstrong, E., O'Dwyer, P., Merz, F., McConnell, M. Service robots in the healthcare
sector // Robotics. 2021. Vol. 10 (1). DOI: 10.3390/robotics10010047. Available at: https: //www.mdpi.com/2218-6581/10/1/47
(accessed 20 August 2023).
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[57] AhnH.S., Lee M. H., MacDonald B. A. Healthcare robot
systems for a hospital environment: CareBot and ReceptionBot.
In Proceedings of the 2015 24® IEEE International Symposium
on Robot and Human Interactive Communication (RO-MAN),
Kobe, Japan, 31 August - 4 September 2015, pp. 571-576.

Kak BunHO 13 npumepos (1) - (5), uutupoBaHue paboT npeaue-
CTBEHHMKOB COIIPOBOXKIAETCS UCIOIb30BAHMEM Pa3HOOOPA3HBIX
JIEKCUYECKUX eOUHUI], TaKUX Kak author’s name studied, author’s
name reported, author’s name proposed, author’s name developed,
author’s name presented, the aforementioned studies include, was
described by, as done by name u zp. Takoe MHOroo6pasue Bblpake-
HMI1 CBA3AHO C 0043aTeJIbHbIM YIIOMUHAHUEM aBTOPA LIMTATHI C e~
JIbIO COOJII0[IEHNS aBTOPCKOTO TPaBa, a TakKe NPU3HAHNS HAyYHO!
LEHHOCTH Y 3HAYMMOCTH LIUTUPYEMBIX PAabOT U X aBTOpa (~OB).

2. [Ipsimoe obpaleHue K YATATeNIO

(6) Note that we are not considering mechanical, material, or
other hardware aspects as the same testing that is used as standard
will be used in inspection robots'.

(7) Does the operator now trust the robot enough to send it into
a dangerous environment? Will it do the “the right thing” when
it encounters a problem??

(8) To demonstrate that the methodology developed in previous
sections can be effectively applied to a real scenario, let us consider
a real robotic arm with 7 degrees of freedom ...3

(9) As far as the solutions of Figure 9 are concerned, the reader
may clearly notice the discontinuities in the derivate of the joint
positions at each of the three intermediate corners of the trajectory*.

(10) The reader must note that this new heuristic completely avoids
the use of any quantitative angle parameter to make decisions®.

Kak nokaszano B npumepax (6) - (10), npsmoe obpaieHue
K YMTATEJIO IPOUCXOAUT 32 CYET MCIOJb30BaHUSI BOIIPOCOB
I10 TeMe UCCJIeIOBaH s, TOOYKAAIOIINX ITOCTIETHETO K pedek-

! Fisher, M., Cardoso, R. C., Collins, E.C. An overview of verification and validation challenges for inspection robots // Ro-
botics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020067. Available at: https: //www.mdpi.com/2218-6581/10/2/67 (accessed
20 August 2023).

2 Ibid.

3 Cousin, Ch., Duenas, V., Dixon, W. FES cycling and closed-loop feedback control for rehabilitative human-robot interac-
tion // Robotics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020061. Available at: https://www.mdpi.com/2218-6581/10/2/61
(accessed 20 August 2023).

4 Ferrentino, E., Salvioli, F., Chiacchio, P. Globally optimal redundancy resolution with dynamic programming for robot planning
A ROS implementation // Robotics. 2021. Vol. 10 (1). DOI: 10.3390 /robotics10010042. Available at: https://www.mdpi.com /2218-
6581,/10/1/42 (accessed 20 August 2023).

5 Miguel-Tomé, S. The heuristic of directional qualitative semantic: a new heuristic for making decisions about spinning with
qualitative reasoning // Robotics. 2021. Vol. 10 (1). DOI: 10.3390/robotics10010017. Available at: https://www.mdpi.com /2218~
6581/10/1/17 (accessed 20 August 2023).
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cuy, rjaroja B OBEJIUTEJIbHOM HAaKJIOHEHUU (note), Mpr3biBa
K COBMECTHOMY IIEHCTBHUIO (let us) 1160 060COo06I€HNS YUTATEIS
C L€JIbIO MTPeyTafblBaHNSs IIyTei BOCIIPUSITUS NIPELOCTaBIIsIEe~
Mol emy uHdopmanuu (the reader may/must).

3. DIIOHMMBI

DNOHUMUS TIPENCTaBsIEeT COO0 Ha3bIBaHME Belleil U SIB-
JIEHUI B Y€CTb PEAJIbHBIX NI MUPUIECKUX [IEPCOHAKEN, LM -
POKO IIPUMEHSIETCS B aKTaX BTOPUYHON HOMUHALMK: TIPU Hau-
MEHOBaHMU reorpauieckux OObeKTOB, HA3bIBAHMHU Harpag,
KMHOKOMIIAaHUH, TPOMBIIIJIEHHBIX KOHLEPHOB [2]. B Hay4HO-
TEXHNYECKOM JUCKYypCe TaKasi HOMMHALMS CBSI3aHa C U30-
OpeTeHusIMHU, 3aKOHAMHU, PYHKLMSIMU U IPYTMMU HAyYHBIM
SIBJIEHUSIMU, KOTOPblE€ MMEHYIOTCSI B 4€CTb Y4€HbIX. JI. MUHKOBa
u P. CTOKBeJI NIpeAJiaraioT ceayollee onpeneaeHne SII0HN-
moB: “These are new words based on names (epi- ‘upon’ onym
‘name’)” [9, p. 19]. («DTO HOBBIE CJI0BA, 0OPa30BaHHBIE OT UMEH»:
epi- «Ha» onym «ums». [lepesog Haw. — M. K.). Besinko ync-
JIO MOJ0OHBIX HOBOOOPA30BAaHUI B TAaKMX OTPACAX HAYKH,
Kak 6uosiorus, pusrKa U MeIUI1MHA, I0OCKOJIbKY OY€Hb YaCTO
OTKPBITHE HA3bIBAETCS B YECTb YYEHOIO, ETO COBEPIIMBILIETO.
B nanHOI cTaTbe aBTOP MOJ SIIOHMMOM IIOHUMAET CTPYK-
TypHO€ 06pa3oBaHMe, COCTOsIEeE U3 UMEHU COOCTBEHHOIO
11 TEDMUHA (CTPYKTypPa «aHTPOIOHUM + MMS HApULIATEILHOEY).

(11) ... and it is therefore not possible to evaluate its inversion;
however, it is possible to evaluate t by adopting the Moore-Penrose
generalized inverse S+'. lanHast o6paTHasi MaTpuLia Obljla HE3aBU -
CHMO OIMCaHa TpeMs UCCIeJOBaTeNsIMUA: AMEPUKAHCKUM MaTe-
MaTukoMm u neparorom .. Myp (1920), mBefCKUM reoie3ucToM
A.E. brepxammapom (1950) n 6putaHcKUM (PU3MKOM U MaTeMa-
KoM Capom P. [Tenpoysom (1955), ogHaKO Ha3BaHUE MOJTyYUIIA
B YECTb [1€PBOTO U MOCJIETHETO YYEHOT 0%,

(12) On the basis of the Taguchi method, the method has been
proposed in which CAE analysis is applied and the defective rate
is reduced by adjusting the injection parameters®. Meron Taryun
IIpe/CTaBIsIeT COOOY CTAaTUCTUIECKUI METO/I, HA3BaHHBIN B 4€CTh

! Boschetti, G., Minto, R. Trevisani, A. Experimental Investigation of a Cable Robot Recovery Strategy // Robotics. 2021. Vol. 10 (1).
DOI: 10.3390,/robotics10010035. Available at: https: //www.mdpi.com/2218-6581/10/1/35 (accessed 20 August 2023).

2 Moore-Penrose inverse. Available at: https: //en.wikipedia.org /wiki/Moore-Penrose_inverse (accessed 20 August 2023).

3 Cholleti, E. R., Stringer, J., Kelly, P., Bowen, Ch., Aw, K. Mechanical behavior of large strain capacitive sensor with barium tita-
nate ecoflex composite used to detect human motion // Robotics. 2021. Vol. 10 (2). DOI: 10.3390/robotics10020069. Available at:
https: //www.mdpi.com/2218-6581/10/2/69 (accessed 20 August 2023).
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SAIIOHCKOI0 MHXXeHepa U cratucTuka . Taryuu, nsnavasbHO CTpe-
MSIIErocs YIy4YIIUTb KaueCTBO POM3BOAMMBIX TOBAPOB'.

(13) Kim et al. studied the hyperelastic nature of chloroprene
rubber? And the results show that the Mooney-Rivlin and Neo-
Hookean models have limitations to model the large deformations
of chloroprene rubber? [lepBas Mmozesb B JAaHHOM IIPUMEPE, Clie-
JIaHHAS U3 TUIIEPYNPYroro Marepuaa, HOCUT MMEHa JBYX 1CClle-
IoBaTeJel: aMepuKaHcKoro ¢pusuka M. MyHH, KOTOpBIN Ipen-
Joxun ee B 1940 r. 1 aHITIMICKOTO Y1 aMEPUKAHCKOTO YY4E€HOTO
B 00J1aCTU MeXaHUKU P. PuBnHa, KoTOpbIii fopabdorai ee B 1948 r.3
Bropas mozesns, ynoMsiHyTas B npumepe (8), Taxoke NpefCcTaBsieT
Cc000#1 MOJIeJIb U3 TUIIEPYNIPYrOoro MaTeprasa, OgHAKO JaHHAs
MOJIeJIb OCHOBaHa Ha 3aKOoHe ['yKa 110 UIMeHM aHTJIMIICKOTO ecTe-
CTBOUCIIBITATEIS1 U n3o6perarens P.T'yka.

(14) Next, we calculate the Euclidean distance between each
of the k pixels and the centre of the bounding box®. EBkanmoBa
METPHKa (€BKJIMIOBO PACCTOSIHUE) — METPUKA B €BKJINOBOM
IIPOCTPAHCTBE — PACCTOSIHME MEXIY ABYMs TOUKAMU €BKJINT0BA
IIPOCTPAHCTBA, BbIYUCIsIEMOe 110 TeopeMe [Indaropa, Ha3BaHO
B YECTb JPEBHETPEYECKOr0o MaTeMaTHKa U Joruka EBkinpa’.

(15) A fast Fourier transform algorithm is used to compute
the Fourier transform of the deflection signal which contains Ns
= 2000 number of samples’. BeicTpoe npeobpaszoBanue Oypne
(FFT) - anropuTm yCKOPEHHOTO BBIYUCJIEHUS JUCKPETHOIO
npeobpazoBanust Oypee, I03BOJISIIOUINIT TIOJTYYUTh Pe3yIbTaT
3a MeHbIllee BPeMsl, UMEHYEeTCS B 4ECTb (PPAHIy3CKOTO MaTe-
matuka u ¢pusuka XK. Pypoed.

Kak cnenyet u3 npumepos (11) - (15), B HayYHO-T€XHUYECKOM
IVCKypCe WMPOKO MPEICTABIE€Hbl SIIOHUMBI, KOTOPBIE B CXKa-
TOI pOpPME€ MMEHYIOT ONKCBHIBAEMOE aBTOPOM HAy4YHOE SIBJlE-
Hue, npouecc, GyHKLUUIO U [P., IO3BOJISIS M36eraTb 0ObEMHBIX
ONMCATEJIbHBIX KOHCTPYKLUMA, IIPY 3TOM OTCbLIAsl K YUEHBIM-

!'Taguchi methods. Available at: https: //en.wikipedia.org/wiki/Taguchi_methods (accessed 22 August 2023).

2 Kabasawa, N., Noda, Y. Model-based flow rate control with online model parameters identification in automatic pouring
machine // Robotics. 2021. Vol. 10 (1). DOI: 10.3390,/robotics10010039 Available at: https: //www.mdpi.com/2218-6581/10/1/39
(accessed 22 August 2023).

3 Mooney-Rivlin model. Available at: https: //en.wikipedia.org/wiki/Mooney-Rivlin_solid (accessed 22 August 2023).

4 Neo-Hookean model. Available at: https: //en.m.wikipedia.org/wiki/Neo-Hookean_solid (accessed 22 August 2023).

% Shi, L., Copot, C., Vanlanduit, S. Gaze EMD: detecting visual intention in gaze-based human-robot interaction // Robotics. 2021.
Vol. 10 (2). DOI: 10.3390 /robotics10020068. Available at: https: //www.mdpi.com/2218-6581,/10/2 /68 (accessed 22 August 2023).
¢ Euclidean distance. Available at: https: //en.wikipedia.org/wiki/Euclidean_distance (accessed: 22.08.2023).

7 Subedi, D., Tyapin, I., Hovland, G. Dynamic Modeling of planar Multi-Link flexible manipulations // Robotics. 2021. Vol. 10 (2).
DOI: 10.3390,/robotics10020070. Available at: https://www.mdpi.com/2218-6581,/10/2/70 (accessed 22 August 2023).

8 Fast_Fourier_transform. Available at: https: //en.wikipedia.org/wiki/Fast_Fourier_transform (accessed 22 August 2023).
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IIEPBOINIPOXO/ILIaM B ONKCBIBAEMON 06J1aCTH, TEM CaMbIM BOBJIEKAs
4UTaTesIsl He TOJIbKO B BUPTYasbHbIM HayYHBIN JUAJIOT C COOOM,
HO U CO BCEMMU NPEJIIECTBEHHUKAMU, 3aHMMABIIVMKCS U3y4de-
HUEM aHAJIOTUYHON HAyYHOU MPOOJIEMBI.

O6cy>KaeHue U BBIBOAbI

B pesysnbTaTe aHanM3a METACTPYKTYP B IUATIOTMY€CKON (PyHK-
UM B HAyYHO-TEXHMYECKOM AUCKYPCE ObLIIN CHIE€JIaHbl CIEAYI0-
1K€ BbIBOJBL:

1) MeTacTpyKTyphl B (PYHKLIMY AUATOTU3ALMY AEJSITCS HA TPU
TPYIIbL: CCBUIKK U LUATATHI, IPSIMOE OOpalleHre K YUTATEJIIO,
SIIOHUMBI;

Puc. YaCcTOTHOCTb UCIOJIb30BAHUS METaCTPYKTYp

B QYHKUMY IMANOrU3aluy

2) KaK cyenyeT U3 guarpammsl, HaMOOJIee YacTo B UCCTIeAye-
MOM THUIIE JUCKypPCa UCIMOJIb3YIOTCS SMOHMMEI (49 %), Ha3bIBAIO-
1Y€ HAay4YHbI€ OTKPBITHUS, U300peTeHNs, GYHKLUNU U IP. B 4YECTDb
uccienoBaressi. YNoTpebieHne Takux JeKCUYeCKUX eIVHULL
CIIOCOOCTBYeT KoOMIIpeccruy nH(pOpMauuy, Tak Kak OTIaaeT He-
06X0IMMOCTb B [I€PECKA3€ CYTU AOCTUKEHUS TOTO UM UHOTO
uccenoBaress (4To JeJ1aeTcs IPY UCTIOIb30BaHUM LIUTAThl NN
CHOCKH), IOCTaTOYHO IIPOCTO UCIO0JIb30BaTh TEPMUH-3IIOHUM;

3) Ha BTOPOM MECTE€ I10 YaCTOTe YIOTPEOIEHUS CTOSIT CChITIKU
Y IUTaThI (44 %), KOTOPBIE SIBJISIIOTCS HEOTHEMJIEMBIM 3JIEMEHTOM



HCCJIeIyeMOTO THUIIA AUCKYpPCa, TaK KakK MO3BOJISIOT OCBETUTh
CTeIeHb U3y4eHHOCTU IIPOOJIeMBI, TOIYEPKHYTh €€ aKTyaJIbHOCTh
Y HOBU3HY 32 CYeT IIOCTPOEHUS HAyYHOTO AUAJIOra;

4) peske BCero B Hay4YHO-TEXHUYECKOM IHCKYPCE IIPUCYTCTBYET
npsiMoe obpalieHue K yutateio (7 %), 94To HamnpsMylo CBSI3aHO
C XapaKTepUCTUKAMM PACCMATPUBAEMOTr0 TUIIA IUCKYpPCa, MaK-
CHMAJIbHO CTPEMSIILIErocs K 06e3JIMIMBaHUI0, CTPOTOCTU U HOP-
MUpoBaHHOCTYU. JKeslaHue IPsIMOTO B3aUMOJEHNCTBYSI C UATaTe~
JieM, cKopee, 60JIbIle CBSI3aHO C HEITOCPEeICTBEHHBIM JXXeJlaHueM
OT[EeJIbHO B3SITOI'O aBTOPA.
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Inna |. Konkova

Metastructures as Dialogization Reflection
in English Scientific and Technical Discourse

This article is devoted to critical discourse analysis of metastructures according to their
dialogization function (scientific and technical discourse, the sphere of robotics). The aim
of the article is to find out the ways of dialogization expression via metastructures. The
relevance of the article is the demonstration of text communicative function realiza-
tion by means of metastructures. The novelty of the article is the fact that it is the first
time when metastructures in dialogization function are classified into three groups due
to the degree of the described scientific dialogue expression as well as critical discourse
analysis of these groups is performed. The research material is the texts of modern Eng-
lish scientific articles published in periodic electronic journal Robotics containing dis-
cursive passages with metastructures in dialogization function. The critical discourse



analysis method, the method of continuous sampling and statistic method are applied.
Conclusions about the usage frequency of the selected metastructure types performing
dialogization function in the studied discourse and the reasons of it are made.

Key words: scientific article, metastructure, dialogization, communicative function, sci-
entific and technical discourse, critical discourse analysis method, robotics.
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