ISSN 2307-4604. 3anucku 3 pomano-eepmancexoi ginonoeii. 2025. Bunyck 1(54)

YVIK 81°42°001.89
DOI: 10.18524/2307-4604.2025.1(54).335619

AHAJII3 KJIACMYHUX KOMYHIKATUBHUX MOJIEJTEN
I OCOBJIMBOCTEM IX PEAJII3ALIII
Y HAYKOBO-TEXHIYHOMY JUCKYPCI
Anmniniorosa €. JI.
acCIpaHTKa

3anopi3bKuii HalliOHAJIbHUI YHiBEPCUTET
ORCID iD: https://orcid.org/0000-0001-6600-5849

Y emammi docaionceno knacuuni komynikamueni modeni (I. Jlacceena, Jxuc. lepone-
pa, K. lllennona i B. Bisepa, B. Illpamma, /. bapuaynoa, P. dkobcona) é konmekcmi
IXHb02O 3acMOCY8aHHS 00 HAYK0BO-MEXHIUH020 OUCKYPCY. 3a3HAUeHO, w0 mpaduyiiHi
MoOeni KomyHiKayii 6yau po3pooaeHi 3 ypaxyeaHHsIM 3a2aAbHUX 3aKOHOMIPHOCTell ne-
pedaui ingopmauii, npome ix 6e3nocepedHe 3acmocy8ants 00 Cheuianizoeanux munie
duckypcy sumaeae ymouHeHs i adanmayii.

3pobaero sucHo80K, uio modeas Jlacceena egpekmuena 041 6a308020 CMPYKMYpy8aH-
Hs KOMYHiKamueHoeo akmy, mooi six modeas lepbnepa epaxogye enaug Konmekcmy,
inmepnpemauiil i cy6’exkmuenocmi cnputinamms nodii. Moodeaw Illennona — Bisepa
d036045€ onucamu mexHiuHi acneKkmu npoyecy KoMyHikayii, 30kpema nepeoayy cue-
Hany ma <iHOPMAUiliHUL Wym», are 00MelceHa y NOSCHEeHHI 3MICIMOBHOI CKAAA08O.
Modenw Illlpamma axuenmye na 6axcaugocmi 360pOMHOR0 36°3KY i CninbHO2O NOAs
doceidy KOMYHIKAHMIB, W0 KPpUMUYHO 8axcAueo y gaxosiil 83acmodii. Modeav baph-
AYHOa niokpecaroe OuHamiyHicms, 00HOACHICMb | 6a2AMOKAHANbHICMb KOMYHIKAYIL.
Dyukyionarvha modens SIkobcona demorcmpye 6a2amosuMipHiCb KOMYHIKAMUBHOO0
akmy, y AKOMY M0oCymb 00HOYACHO Peanizo8yeamucs Kinbka QyHKuyii, ujo € 0cobauso
YIHHUM 0451 AHANI3Y OUCKYDCY.

Buokpemneni cmunvosi ma (yHKUIOHAAbHI XAPAKMEPUCMUKU HAYK0B0-MEXHIYHO-
20 MOBACHHSA: N102IUHA NOCAIO08HICb 8UKAADY, OOMIHYBAHHS peghepeHyiliHOl QYHKUT,
00’ekmusHicmb, 6e30c0008icmb, MePMIHON02IMHA MOYHICMb, HASBHICMb MEMAMOGHUX
eneMeHmie, a makodc opieHmayis Ha paxogy ayoumopiro.

Okpemy yeazy npudineHo amanizy @pacmeHmis aHeN0MOBHUX HAYKOBO-MEXHIUHUX
cmameil, iHOeKCOBAHUX Y MIJICHAPOOHUX HAYKOGUX 06a3ax 0aHux, sKi cay2yloms ino-
cmpayjieto 00 8UKAAOEHUX MeOPeMUYHUX HOA0JICEHb.

IIposedene docaidicenns niomeepdicye doyinbHicmes adanmauii KaacuuHux mooeneil
KOMYHIKaQuii 3 ypaxy8aHHAM (DYHKYIOHANbHO-CIUAbOBUX 0coOAUsoCmell cneyianizo-
8aH020 OUCKYPCY, WO CRPUSIE eAUOUOMY PO3YMIHHIO MEXAHI3MIE 83AEMO0II Y HAYK0BO-
MexHiuHOMY cepedosuuli.

Karouosi caosa: komyrikamueni mooeni, Hayk08o-mexuiunuil OUCKypc, (hyHKUiOHANbHO-
CMUNbOBI XAPAKMEPUCMUKU, MEPMIHON0IYHICMb, 360DOMHULL 36 30K, peqhepeHUiliHICIb.
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ANALYSIS OF CLASSICAL COMMUNICATIVE MODELS
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The article examines classical communication models (by H. Lasswell, G. Gerbner,
C. Shannon and W. Weaver, W. Schramm, D. Barnlund, and R. Jakobson) in the con-
text of their application to scientific and technical discourse. It is noted that traditional
communication models were developed with consideration for the general patterns of
information transmission; however, their direct application to specialized types of dis-
course requires clarification and adaptation.

The study concludes that Lasswell’s model is effective for the basic structuring of a com-
municative act, while Gerbner’s model takes into account the influence of context, inter-
pretation, and the subjectivity of event perception. The Shannon — Weaver model allows
for the description of the technical aspects of the communication process, particularly
signal transmission and “information noise”, but is limited in explaining the semantic
component. Schramm’s model emphasizes the importance of feedback and the shared
field of experience between communicators, which is critically important in professional
interaction. Barnlund’s model highlights the dynamism, simultaneity, and multichannel
nature of communication. Jakobson’s functional model demonstrates the multidimen-
sionality of the communicative act, in which several functions may be simultaneously
realized — an especially valuable feature for discourse analysis.

The article identifies stylistic and functional features of scientific and technical lan-
guage: logical sequence of presentation, dominance of the referential function, objec-
tivity, impersonality, terminological precision, presence of metalinguistic elements, and
orientation towards a professional audience.

Special attention is given to the analysis of excerpts from English-language scientific and
technical articles indexed in international academic databases, which serve as illustra-
tions of the theoretical points discussed.

The conducted research confirms the relevance of adapting classical communication
models with consideration for the functional and stylistic features of specialized dis-
course, thereby contributing to a deeper understanding of the mechanisms of interaction
in the scientific and technical environment.

Key words: communicative models, scientific and technical discourse, functional-stylis-
tic features, terminological precision, feedback, referential function.

Beryn. Y cygacHOMy MOBO3HABCTBI 3pOCTa€ iHTEpeC IO BUBUCHHS JUC-

Kypcy 9K (popMu KOMYHiKallii, 110 He Julle Tepenae iHgopMaliio, ajie i
dopmye 3HAHHS, CTPYKTYPYE MUCJICHHS i BIUIMBAE HAa HAYKOBY CITUTBHOTY.
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HaykoBo-TexHiYHUI AUCKYPC CTAaHOBUTH OCOOJIMBUIA iHTEpeC, OCKiIbKU
BiH (DYHKIIIOHYe B yMOBax BMCOKOI T€PMiHOJOTiYHOI HACUYEHOCTi, JIO-
TiYHOT YiTKOCTi Ta CyBOPOI CTPYKTYPOBAHOCTI, 1110 3YMOBJIIOE CIeludiKy
1oro KOMyHiKaTUBHOI OpraHi3artii.

KrnacuuHi komyHikaTuBHI Mopenmi, Taki sk mogaeni . bapHiayH-
na, Ix. Teponepa, I. Jlaccena, K. lllenHnona i B. Bisepa, B. IlIpamma,
P. SIkoGcoHa Ta iH., Oyau po3pobJieHi ISl ONUCY 3arajlbHUX MEXaHi3MiB
nepenadi iHngopmarii. [IpoTe ix 3acTocyBaHHS 40 Pi3HOBUIIB CITELiali30-
BaHOTO IUCKYpPCY MOTpedye YTOUHEHHS Ta aganTalii. CaMme TOMy BUHUKAE
HEOOXiHICTh Meperisiay iHTeprpeTallil Ta ycTaJeHUX MiIXOAiB 3 ypaxy-
BaHHSIM (DYHKIIOHAJIBHO-CTUJIBOBUX XapaKTePUCTUK HAYKOBO-TEXHIUHO-
TO MOBJICHHS.

AKTyaJIbHiCTh TEMU TOCIIDKEHHST 3yMOBJIEHA ITOTPE00I0 OCMUCIICHHS
TOrO, SIK KJTJACUYHI MOJIeJTi KOMYHiKallii BiZoOpaXkaloThCsl B paMKaxX HayKo-
BO-TeXHIYHOTO nucKypcy. Lle crpusgTuMe rubIIOMy pO3yMiHHIO MeXa-
Hi3MiB nepenayi crieliaiizoBaHoi iH(popmallii, BIOCKOHaJIEHHIO HAyKOBO1
KOMyHiKalii Ta (popMyBaHHIO e(DEKTUBHIIIIMX CTpaTeTili B3aeMoii y Ha-
YKOBO-TEXHIYHOMY CEPEIOBUIIL.

MerTol0 CTaTTi € aHai3 KJTAaCUYHUX KOMYHIKaTUBHUX MOJEe y KOH-
TEKCTi HAYKOBO-TEXHIYHOTO TUCKYPCY, @ TAKOXK BUSIBICHHS OCOOJIMBOCTEN
iX peanizarii.

MeTtoau aocaimKkenHs. TeopeTUUHOO 0a3010 JOCTIIKEHHS TPUNHITUI
METOJ TUCKypC-aHalizy. MeTonu aHamidy Ta CUHTe3y Oyl BUKOPUCTaHi
MpU OMpalloBaHHi JiTepaTypu, METOIU MOPiBHSIHHS Ta Kiaacudikarii —
y TIpoleci BUBYEHHS OCOOJMBOCTE KOMYHIKATUBHUX MOJEJe, METOIU
cucTeMaTu3allii Ta y3aralbHeHHsI — Npu (hOpMYJTIOBaHHI BUCHOBKIB.

PesynsraTi Ta 0o6roBopennsi. OnHi€I0 3 TTEPIIMX KOMYHIKATUBHUX MO-
Jesieit, sika crajia 6a30BOI0 ISl TOAAIBIIMX MOBO3HABUMX JOC/iIKEHb, €
monenb I. JlaccBena, Takox Bimoma sik «popmyia JlaccBena». Bona 3Ha-
XOJIUTBCS HAa MEXKi MOBO3HABCTBA, TOJIITOJIOTT Ta MAaCOBO1 KOMYHiKallii, i 1i
OCHOBHI KOMITOHEHTU — KOMYHiKaTop (who), loBinoMyieHHs (says what),
KaHan (channel), aynutopist (fo whom) Ta oTpumyBau (with what effect)
(Lasswell, 1948). Monenb JlaccBena 6a3yeTbes Ha JOTYHOMY pO300pi Mpo-
1iecy KOMyHiKallii Ta JomoMarae AeTajJlbHO aHaJli3yBaTH Tpoliec repeaadi
iHdopMallil (MOBiAOMJIEHHS) He3aJeXKHO Bif oro xxaHpy uu tumy. ocmi-
JUKylour BIUIMB (popmynu JlaccBesna Ha mepuerililo HayKOBO-TEXHIYHOTO
TUACKYPCY, MM MOXEMO BMOKPEMMTH HACTYMHI XapaKTepUCTUKU LbOTO
MpolLlecy: iIHCTUTYILIIOHATI3allisl, iHTeprpeTallis Ta e(heKT.
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®opmyna JlaccBena po3riisgmae Mporec KOMYHIKAIil K COLiaTbHUIA
npoliec. AnanTtyiouu Mojenb JlaccBena 10 HAyKOBO-TEXHIYHOTO AUCKYPCY,
6auuMo, o eaeMeHTU hopMysu HaObyBalOTh HACTYITHOTO 3HAYEHHS: aB-
TOP HAyKOBO-TEXHIYHUX TEKCTiB a00 AOCHIAHUK (Who ?); HAayKOBO-TEXHIUHi
MOBIAOMJIEHHSI, Pe3yJIbTaTU TOCTiIKEHb (says what ?); maTeHTH, MaTepiai
crelianizoBaHUX KOH(epeHllilit Ta HAyKOBO-TeXHiuHi cTaTTi (channel); Ha-
yKoBa Ta npogeciiiHa criiibHOTa (f0 whom ?); LUTYBaHHSI, €(DEKT y BULIISAL
BIUIMBY HaJgaHOi iH(opmMallii Ha pO3BUTOK TEOPill, TinmoTe3 Ta TEXHOJIOTil
(with what effect?). Y mixxaucuurtiHapHii ranysi “Science and Technology
Studies” monenb JlaccBena € OMHUM i3 CydaCHUX aHATITUYHUX iIHCTPYMEH -
TiB, SIKWI IOTIOMara€ yTBOPIOBaTU, MepeaaBaTh Ta BU3HABATU HAyKOBO-
TEeXHIYHI BIAKPUTTS.

IHTepnperallisi HAYyKOBO-TEXHIYHOTO AUCKYPCY € BaXKJIMBUM MPOLIECOM,
OCKIiJIbKY Oy/Ib-s1Ka iH(hopMallis epeaaeThes Yepe3 pi3Hi KaHaIu: HAyKOBO-
TeXHiYHi XXypHaIu, MOHOrpadii, MaTeHTu, T1ucepTallii ToLo. 3a 10TOMOr o0
Mozeni JlaccBesa MOXHa MpoaHalli3yBaTH, SIKi 3 KaHaJIiB € HaillO1IbLI eek-
TUBHUMM JIJ151 iepeadi HayKoBO-TeXHIYHOI iH(opMallii, SIK HayKoBLi (op-
MYJTIOIOTh CBOIT MOBIIOMJIEHHS Ta 5IKi €(heKTU Ma€ TaKUI BUI KOMYHiKallii.

V moneni JlaccBesia akLieHTY€EThCsI yBara Ha e(ekTi Ta BIUIMBI MOBin0O-
mieHHs1 (“With what effect?”). Jocniaxyiounu HayKOBO-TEXHIYHMIA AUC-
KypC, MOXEMO 3pOOUTU BUCHOBOK, 11O 1€ 3alTMTaHHSI BUKOPUCTOBYETHCS
ISl aHaJi3y He TiIbKU caMoro (akTy PO3MOBCIOMXKEHHS TaHUX, aje i Jis
OCMUCJIEHHSI IXHbOTO BIUJIMBY Ha iHHOBALlil Ta TEXHOJIOTIYHMIA Mporpec
(Hampukam, BIUIMB HayKOBO-TEXHIYHOIO PO3BUTKY Ha 3arajibHy TyMKY
CYCIUTbCTBA y MUTAHHSIX BaKIIMHALLil, BUKOPUCTaHHS SG TOILIO).

3actocoByoun ¢opMyiy JlaccBesa 10 HAQyKOBO-TEXHIUYHOTO IUCKYPCY,
MOMiYaeMO, 1O LI MOJEIb HE BPaXOBY€E HAasSIBHICTh 3BOPOTHOTO 3B’SI3KY,
KU € BaXJIUMBUM Yy HAyKOBUX OUCKYCisix. OKpiM 1IbOrO, BOHA HE aHai-
3Y€ «IIIyM» Ta MOXJIMBE BUKPUBJIEHHS iHMOpMallii, sSIKi 3’ IBUIUCS Y OibII
Mmi3Hix gocaimkeHHsx (moaensb IllenHoHna — Bisepa).

Takum ynHOM, Mozesb JlaccBena crana 6a30BOI0 MOAEIIO sl TO-
JMaJblIUX MOCTiIXeHb y cdepi Teopil KOMyHiKallii, i 1aHa dopmysa BU-
KOPUCTOBYETBCS Y CYYaCHUX AOCITIIKEHHSX SIK 0a3a, 10 SIKOi J0Jal0ThCs
HOBI efileMeHTU. Monesb JlaccBesia 3aUIlaeThCsl aKTYaTIbHOIO IJIs1 aHAJTi3Y
HayKOBO-TEXHIYHOTO ITUCKYpPCY (SIK mepenaeTbcs iHbopMallisi, yepe3 siKi
KaHaJy Ta 3 SKUMU HacigAKaMu).

Inei I Jlaccena Gyio mpomosxeHo y poooTi k. TepoHepa (Gerbner,
1956). BiH po3iivpuB 3arponoHOBaHy paHillle MOIe/b KOMYHiKallii, ak-
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LICHTYIOUM yBary Ha CIpUAHSTTI MOMil, IXHil pernpe3eHTallil y MOBiIOMIEH-
Hi Ta BIUTMBI KOHTEKCTY. MU MOromKyeMocsl 3 TOCHIAHUKOM y TOMY, IO
He KOXHa TO[isl CTa€ MOBIIOMIEHHSIM, i caMe TOMY HEOOXiTHO MPUILISATH
yBary KoHTekcTy. [Ix. [epOHep 3ampornoHyBaB pO3LIUPEHY MOAEIb KOMY-
HiKallil 3 HACTYMHUMU ejeMeHTamu: E (event) — monis abo 00’eKT, SKuit
HeoOxinHO cripuitMat; M (man or machine) — moauHa abo anapat, SIKUii
cnpuitmae nionito; SE (signal or expression) — crocio, 3a 10IOMOTrol0 SIKOro
MOJil0 MPeJACTaBAEHO Y BUIIIsIAL MoBigoMiaeHHs; C (content) — 3MiCT MOBi-
noMieHHs; Perceptual Dimension — sIK MO0 CIIPUIMAIOTh Ta PO3YMilOTh;
Means and Control — MexaHi3MU CTBOPEHHSI Ta Tepeaaydi MOBiTOMIICHHS.
Otxe, JIx. [epOHep cripuiiMae KOMYHiKallilo SIK TTpoLEeC perpe3eHTallii pe-
aJIbHOCTI (a He SIK MPOLEC BUKJIIOYHO Tepenadi MoBiAOMJICHHS Bifl BillIpaB-
HUKa 10 onepxkyBaua). [TonioHuii rpoliec € cy0’€KTMBHUM Ta 3aJI€KUTh Bifl
KOHTEKCTY, METU KOMYHIKaTUBHOTO aKTy i EKCTPaTiHIBICTUUHUX (haKTOPIB.

TlopiBHioroun Monens Jlaccena Ta Moaens [epOHepa, 3a3HaYMMO, 1110
MojeJib JlaccBesa € JIiHifHO0 Ta CKJIaJaeThes 3 5 Mo3ulliid, a Moaeab [epo-
Hepa — AMHaMiuHa Ta (POKYCYETbCS HA KOHTEKCTi, 3MiCTi Ta KOHTPOJIi.
OKpiM LIbOTO, 30BHIlIIHiI BIUIMB KOHTEKCTY y MoAei JlaccBena MiHiMallb-
HUA, y TOI Yac sIK aist Moaeni [epOHepa BiH KJIIIOYOBMIA.

V TexHiUHOMY KOHTEKCTi OJHI€I0 3 MeplIuX po3poOoK € JiHiliHa MO-
Jeab KoMyHikallii, abo monenb IllenHona — Bisepa. Pospobisitouun
mateMaTudHy moaeib KomyHikauii, K. IIlenHon ta B. BiBep po3aris-
HYJIU TUCKPETHE JKepeso iHpopMalii Ta BUBHAUYUIM BEJIUUYUHY, 11O BU-
MipIO€E KiJbKIiCTh MepeaaHoi iHdbopMallil Ta IBUIAKICTb ii MPOAYKYBaHHS
(Shannon & Weaver, 1948: 392). 3a pe3ybratramMmu CBOiX MaTeMaTUYHMX J10-
CJTiIDKEHb BOHU 3alpONOHYBaIM a0CTpakTHY Moaeb (Shannon & Weaver,
1948: 380—381), ska € KJTaCMYHOIO MpPU aHali3i KOMyHiKalii 3 Oyab-s1KO1
TOUKM 30pYy: JxKepesio iHpopMallii (an information source) — noauHa, sika
TOBOPUTH, CTBOPIOE MOBIAOMJIEHHST 200 TMOCJIiT0BHICTh MOBIAOMJIEHb, 1110
nepenalTbcsl aajli; nepenaBayd (a transmitter) — MikKpodoH, TepeaaBady
CUTHaJTy TOLIO (CTBOPIOIOTh CUTHAJ, MPUAATHUM 151 TOAAJIBIIIOL ITepeaayi
Mo KaHaly 3a JOMOMOrOI0 omnepallii KOAyBaHHS; Mil Yac LIbOTro MpoLeCcy
3pa3Ky pi3HUX MOBJEHHEBUX (DYHKUIiN (speech functions) CTUCKAOTbC,
KBaHTYIOTbCS, KOIYIOThCSI Ta TIEPENAIOThCS /151 TOOYAOBU CUTHAILY; MPU-
KJ1aJIOM TaKUX CKJIAAHUX OTepalliii MOXyTb OyTH cCUCTEMU BOKoepa (Mpu-
CTpiit abo mporpaMHe 3a0e3MevyeHHs AJIs1 aHa/li3y MOBJIEHHSI Ta CTBOPEH-
Hs e(eKTiB), YaCTOTHA MOIYJISILIiSI Ta TeaebayeHHs ); KaHal nepenadi (the
channel) — 3aci0, 1110 BAKOPUCTOBYEThCS [J1s Mepeaadi CUTHaIly Bij nepe-
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JlaBaya 0 ofiepxKyBaua (IMTpoMiHb CBiTJIa, KabeJsib, Iapa MpoBOIiB, Aiana3oH
panioyacTor); onep:xxyBau (the receiver) — BUKOHYE (DYHKIIi10, 3BOPOTHY 10
dyHK1IiT mepegaBaya, Ta PEKOHCTPYIOE TOBIIOMJIEHHS i3 CUTHAJIiB; Ofep-
JKyBau MOBiToMJIeHHSI (the destination) — moanHa (abo piv), IJs SKO1 Mpu-
3HaYeHE MOBiTOMJIEHHSI.

OTKe, CYTHICTb i€l JIiHIMHOI MoIesli KOMYyHiKallii MoJisirae y ToMy, 1110
KOMYHiKallisl mpeacTaBIeHa SIK TeXHIYHUI Mpoliec repenayi curHany. AB-
TOPU MOJeNi 3pO0UIN BUCHOBOK, IO 3i 3pOCTaHHSM KiJIbKOCTi MOBiIO-
MJIEHb 3pOCTa€ KiJbKiCTh iH(OpMallii, a 0TXKe, 3pocTa€ i eHTpoIis (Mipa
HEeBM3HA4YEHOCTi). TAKMM YMHOM, Y KOXXHOMY KaHaJli € MaKCUMaJibHa Mpo-
MyCKHa 3AaTHICTb (channel capacity), SIKy He MOXHa MEPEBULLIUTU Oe3 BTpa-
™ iHdopMailltii. OKpiM 1IbOTO, BYEHI MMOKA3IU, 1110 MOBITOMIECHHS MOXHA
CTUCKaTU (KOayBaTU) 0e3 BTPATU 3MICTY, 110 Y MOAAIBLIOMY CTaJI0 OCHO-
BOIO /151 U(DPOBOTO CTUCHEHHS JaHUX (HAMIPUKIIa, Zip, mp3, jpeg TOILO).

3aranom, K. IllenHoH Ta B. BiBep posmisiHyau iHpopmaliito sIK ad-
CTpPaKTHY OJMHUIIIO Ta BiTOKPEMUIU iH(OPMALLitO Bifl 1l 3MiCTY, 3pOOUBILIU
11e 06’€KTOM MaTeMaTUYHOr 0 aHasi3y. 3alpoNnOHOBaHA HUMU MOJEb LU~
POKO BUKOPUCTOBYEThCS Yy TeOpil iHDopMallii Ta 3HAXOAUTh CBOE BioOpa-
>KEHHS Y HAyKOBO-TEXHIYHOMY JUCKYPCi.

3aCHOBHMKOM Cy4YaCHOI Teopii MacoBO1 KOMYHiKallil y MOBO3HABCTBi Ta
couiosorii € B. [lIpamMm. BiH po3poOuB iHTepaKTUBHY MOJEIb KOMYHiKa-
11i1, y SIKilf BBiB iIe10 «3BOPOTHOTrO 3B’s13Ky» (Schramm, 1954). MoBo3Ha-
Bellb PO3IJISTHYB IPOoLieC KOMYHiKallil IK AIBOCTOPOHHII mpolec, y IKoMY i
BilMPaBHUK MOBITOMJIEHHS, i OTPUMYBa4 MOXYTb MiHATUCH POJISIMU, i 1€
BUCTYIIa€ OCHOBOIO iHTEPAKTUBHOCTI 3alIPpOMOHOBAaHO1 Moei. BiH Takox
MiIKpec/aoBaB, 10 MU MOCTIHHO po3IUMPOBYEMO 3HAKU, iIHTEPITPETYEMO
iX Ta OTPUMYEMO PE3YJIBTAT, i TaHUii Tpolec € HerepepBHUM (Schramm,
1954: 8). Kitouosi enemeHnTu mozeni Lllpamma BUriasinaioTh Tak: AJKepeao
(a sender) — ocoba abo opranizallisi, sIKa iHiLlilOE TMOBITOMJIEHHS; KOIY-
BaHHs (encoding) — TIpolieC MEePETBOPEHHS ijiel/myMKM y TTOBiTOMIICHHS
3aBASIKM 3HAKaM, CUMBOJIaM, CJI0BaM, 300paXeHHSIM TOLIO; MOBiTOMJIEH-
Hs (@ message) — iHdopMallisl, 1110 NMepeaaeTbes; KaHal (the channel) —
3aci0d (MMCbMOBO, YCHO, Bi3yaJbHO, Yepe3 Mac-Mejia Tollo) repenadi no-
BiloMJIeHHSI (MTOYaTKOBE MOBiTOMJIEHHS MOXE 3MiHIOBATUCS Tifl BILTMBOM
KaHajy repeaadvi); nekomyBaHHs/po3mmdpoBka (decoding) — mpoiiec,
TIpY SIKOMY afipecat po3ir(poByE OTPMMaHe TTOBiTOMJICHHSI; OlepXKyBay,/
anpecar (the receiver) — TOW, XTO OTPUMYE IOBiIOMJIEHHSI; 3BOPOTHUIA
3B’s130K (feedback) — peaxuist agpecata Ha OTpMMaHe MOBiTOMJIEHHS, sIKa
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MOBEPTAETHCS 10 BillIPAaBHUKA; IIYM (noise) — Oyab-sIKi MePeKoau, sIKi
MOXYTb CIIOTBOPUTHU MOBiTOMJIEHHSI.

B. IlIpamMMm BBiB MOHSATTS «CITLJIBHOTO MOJIs1 OCBiny» (field of experience)
SIK KJIto4a 10 e(heKTUBHOIO CIiJIKYBaHHS. MOBO3HaBellb HATOJIOIIYE, 1110
eeKTUBHA KOMYHiKallisi MixX BiJlIpABHUKOM Ta OAEP>KyBaueM MOXJIMBa
JIUIIIE 32 YMOBU HAsIBHOCTI Y HUX COIBHOTO TOCBiay 800 KOHTEKCTY; SIKIIIO
MoJIsl IXHBOTO JOCBiy HE MEPEeTUHAIOThCS, TO 3pOCTAE MMOBIPHICTb He-
nopo3yMiHHs. Ha Hamy nymKy, 1ei MpUHLIMIT MPOSIBISIEThCS i Y HAyKO-
BO-TEXHIYHOMY JAUCKYPCi, OCKiJIbKY €(heKTUBHICTb KOMYHiKallil 3HAYHOIO
MipOI0 3aJIeXKUTh Bil HASSBHOCTI CIIJIBHOTO KOTHITUBHOTO MOJs (OCBiTa,
npodeciiiHi 3HaHHS Ta HABUYKU TOI0) MiXX aApecaHTOM i PELIUITIEHTOM.
3MicT MoBifOMJIEHHSI Ma€ OyTU CHOPMYIbOBAHUI TaKUM UYMHOM, 11100
BinmoBinatu piBHIO mpodeciiiHoi 00i3HaHOCTI agpecaTa, a MOBa — 3aJIU-
LIaTUCS 3PO3YMIJIOIO N1 000X CTOPiH KOMYHiKalii. My moromxyemocs 3
B. lpamMoM y TOMy, 1110 YUM OifbllIe € CXOXOCTi Y 3HAHHSX, LIUISIX Ta
naTepHax po3yMiHHS Yy BilpaBHUKA Ta OJEepXyBaya, TUM BUIIE PiBeHb
eheKTUBHOCTI KOMYyHikaTuBHOro akty. B. IIIpaMM BUOKpeMIIOE iHCTU-
TYLIAHICTb SIK OKPEMY XapaKTepUCTUKY mxepena (Schramm, 1954: 18), i
3ayBaxye, 10 Y BUIIAAKY, KOJM OTPUMYBay MOBiJOMJIEHHSI — rpyIa Jiio-
JIeil, MM HE MOXKEMO TepeIdadynTH 1X peakllilo 3a31alerilb, SK y BUNAAKY 3
okpemumu aapecatamu (Schramm, 1954: 23).

OTtxe, 3anmpornoHOBaHa iHTepakTHBHA Mofiesib [IIpamMma Bktouae y cede
Taki KJIIOYOBi €JIeMEHTH, SK T0Jie ITOCBidy, iHTepIpeTaTop Ta 3BOPOTHUI
3B’s130K. B. IlIpamm dopmyiiioe iTepaTuBHY Npupoay KOMYHiKalii, 1110 Y
MOJAIBILIOMY CTaJI0 OCHOBOIO [IJIs1 6araTboX Cy4YaCHUX TEOPiil KOMyHiKallii.

TonosHa BigmiHHicTh Mopeni LlIpamma Big moneni [llenHona — Bisepa
rnoJisirae y Tomy, 1o monesb [lleHHoHa — BiBepa € 6iblil JIiHiAHOO Ta M-
XOIUTb [IJIs1 ONuCy nepefadi iHhopMallii y TEXHOJIOTIYHUX a00 MallIMHHUX
cuctemax (iHTepHeT, TeJeOoH TOllO), Y Toi yac sk monesb [lIpamma Bpa-
XOBYE CKJIAJHOLLIi XKMBOT'O CITIJIKYBaHHS Ta € iIHTEPAKTUBHOIO, 30CEPEIXKYI0-
YUCh Ha 3BOPOTHOMY 3B’SI3KY Ta CIJIbHOMY JOCBi/li KOMyHIKaHTiB. ¥ Moaeti
IlenHona — BiBepa, Ha BiamiHy Big monei [lIpamMma, onep:KyBau € macuB-
HUM y4acHUKOM. OKpiM 1LIbOTO, 3a CIpsiMOBaHicTiO Monesb LllenHoHa —
BiBepa dokycyeTbcss Ha OTHOCTOPOHHIN Tepenadi iHdopMaliii, a Monesb
IIpamMmma € TBOCTOPOHHBOIO (3i 3BOPOTHUM 3B’s13koM). [lone mocsiny Ta
3aJIyYEHHS KYJBTYPHOTO i COLIIaJIbBHOTO KOHTEKCTY € BAXKJIMBUM KOMITOHEH-
toM mogeni Ipamma (ane He y moaeni [llennona — Bisepa). Onucyiouu
wymu (the noise), K. IllenHoH Ta B. BiBep 30cepemKyloThbes Julile Ha TEX-
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HiyHMX IymMax, a B. [lIpamm posiivproe ueii miaxif 10 100aTKOBOTO Bpaxy-
BaHHSI Oyb-SIKMX MePelKo (CeMaHTUUHUX, COLIiaIbHUX, TICUXOJOTIUHHUX).

JI. bapHayHA mpeAcTaBUB TpaH3aKLiiiHYy MOJEab KOMYHiKallii, sika
BBaXXKA€THCSI OMHIEIO 3 HAMMOBHIIIMX Ta HalAeTaIbHIIINX MOAEIEe MixX-
OCOOUCTICHOTO CIiJIKYBaHHS. BiH po3rmisizaB KOMyHikallito K «bOesrne-
PepBHUIA, AMHAMIYHUI Ta OaraToKaHaJIbHUU MpoLec», Y SKOMY BCi ydyac-
HUKU HAICWIAIOTh Ta OTPUMYIOTh MOBimOMJIEHHs ogHovyacHo (Barnlund,
1970). Ha BigMiHy Bia morepenHix, JaHa MOJe/b He € MOETAITHO0; KOMY-
HiKallisg Bi1OyBa€ThCs OMHOYACHO Ta B 000X HampsiMkax. KitoyoBi koMmo-
HEHTU TpaH3aKliiiHOi Moaeni KoMyHikallii bapHiayHaa BUTISIal0Th Tak:
BiIMpaBHUK Ta OAepxXyBau (communicators) — MOAW, SKi MPUAMAIOThH i
BiIMpaBJISIIOTh MOBIAOMJIEHHS Ta BUCTYMAIOTh Y poJii 000X YYaCHUKIB Of-
HOYACHO; MOBIIOMJIEHHS (messages) — CJI0Ba, May3u, XeCTU, MiMika, iH-
TOHaLlIil, eMOLiliHi CUTHAM Ta iHIIi KOMIIOHEHTH, SIKi MepeaaroThb 3MiCT;
BHYTpIllIHI Ta 30BHillIHI cTUMYAuU (internal and external stimuli) — nipu-
YUHU, Yepe3 siKi pO3MOYUHAETHCS MPOolieC KOMYHiKallii (moTpedu, IyMKu
abo cuTyallisl, MOBeAiHKA iHIOI JIOAUHW); KaHalu (channels) — 3acodu
nepenavi noBimomyieHb (BepOajibHi, HeBepOalibHi, 30pPOBi, TaKTUJIbHI,
CIyX0Bi); LIyMU (the noise) — mepeliKoad (CeMaHTUYHi, TTCUXOJOTiuHi,
¢i3nuHi), SIKi YCKIaAHIOIOTh a00 CIOTBOPIOIOTH PO3YMiHHSI Ta KOHTEKCT
(the context) — (poH (IICUXOJOTIUHUN, COUiaIbHUIA, KYJBTYPHUI TOLIO),
y SIKOMY BiOyBa€eTbCs MpolleC KOMYHiKallil. ¥ LeHTpi Momesi 3Haxo-
IIUThCS JIIOAMHA, SIKa BOJHOYAC OTPUMYE Ta HAJCUJIAE CUTHAIMU, KOIYE
MOBiMOMJIEHHSI, OTPUMYE 30BHIllIHI Ta BHYTPIllHi cTUMysu i pearye. o
TOJJOBHUX OCOOJIMBOCTEN MOAeNi, Ha TyMKY MOBO3HAaBILS, BiIHOCSTbCS
O/IHOYACHICTb, OaraTOKaHaAJIbHICTh, 6araTO3HAYHICTh Ta BILIMB KOHTEKCTY.
J. bapHayHA MigAKpecoe, 10 CITiJIKYBaHHS € OJHOYACHE i JBOCTOPOHHE,
a repefaya Ta OTPUMAHHS CUTHATIB 3iACHIOIOThCS Yepe3 Pi3Hi KaHasu.
OkpiM Toro, 1151 pi3HUX JIIOAEH cl10Ba, KeCTU, iHTOHAllil, MiMiKa Ta eMO-
Li{Hi CUTHAIM MOXYTh HAOYBAaTU Pi3HOTO 3HAYEHHS, i TOMY MTPOLEC IXHbOI
KOMYHiKallii HeMOXJIUBUIA 6€3 ypaxyBaHHsSI BIUIMBY KOHTEKCTY (HOPMM,
CUTYallisl, KyJbTypa, poJii TOLIO).

Takum urHOM, [l. BapHiyHA po3risiiae KOMYHiKalilo SIK MOCTiIHHUMA
00MiH CUTHaJIaMU, SIKi B3a€EMOJIiIOTh OIUH 3 OAHUM Ta iHTEPIPETYIOThCS Y
pexuMi peabHOTO yacy. Mloro Monesns € mponosxeHHsM Mozeni [llpamma
SIK MOJieJli MiXKOCOOUCTICHOTO CITIJIKYBaHHS, ajlé BOHa BUKOPUCTOBYETh-
¢S JUisl OUTBII IeTaJIbHOTO aHaji3y Mpolecy KOMYHikallii (Hanpukiaa, y
KpOC-KYJBTYpHill B3aEmMoii).
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AHaJtizylound Tpoliec peanisailii MOBHOiI KomyHikalii, P. Axobcon
MpeACcTaBUB (PYHKIIOHATBLHY MOJE/Nb MOBU. BUeHWiT pO3MISIHYB KOMY-
HIKATUBHUIA aKT SIK MPOILIEC, 110 CKIAAa€ThCs 3 6 eIEMEHTIB, KOKHOMY 3
SIKUX Bignosinae nesHa pyHkuisg (Jacobson, 1960: 350—357): anpecanr (an
addresser) — eKCIIpecBHa / eMOTUBHA (BUpakKeHHST €MOIIiif Ta CTaBJICH-
Hs1); aapecart (an addressee) — KOHaTUBHA (BIUJIUB, CIOHYKAaHHS J0 MEeBHOI
MOBEIiHKN ab0 3MiH); KOHTEKCT (confext) — KOTHITUBHA / pedepeHIiiiHa
/ ImeHoTaTMBHA (MOBiTOMJIEHHS TTeBHOI iH(dopMallii Ta ¢akTiB); Kox (the
code) — MeTaMoOBHa (TTOSICHEHHSI KOJY, 3HAYEHHSI CJTiB); KOHTAKT / KaHaJl
(contact) — daTtruHa (BCTAHOBJIEHHS Ta MiATPUMKA KOHTAaKTY); MOBiIO-
MJIEHHS (a message) — moeTn4yHa / ecteTnyHa (hopma IMoBiTOMIIEHHST).

VHiBepcanbHicTh 3ampornoHoBaHoi P. lkobcoHoM Mopeni mossirae y
TOMY, 11O i MOXHa BUKOPUCTATU MO BiTHOILIEHHIO 1O Pi3HUX THUIiB aKTy
MOBJIEHHS (yCHE/TTMChbMOBE, HAyKOBO-TEXHIUHE/XyI0KHE TO110). Mojesb
AxobcoHa € (PYHKIIIOHATBHOWO, OCKIIbKM BOHAa TO3BOJISIE PO3IISAATH
MOBY $SIK iHCTPYMEHT, 1110 BOJHOYAC i repeaae iHpopmallito, i Ma€ collianab-
HUIi Ta €CTETUYHUI BIJIUB — i B LIbOMY MOJIITA€ 11 OCHOBHA BiAMiHHICTb
Bin momnepenHix moneneit (Hanpukiaan, lllenHona — Bisepa), ne ocHoO-
BHOIO (DYHKIII€I0 MOBM BBaxasach nepenaya MoBiIOMJIEHHS. Y KOXHOMY
KOHKPETHOMY KOMYHiIKaTUBHOMY aKTi MOXe OyTH BUKOPUCTAHO JeKiJibKa
dyHKUil BogHoYac, i P. Ako6coH BUoKpemioe 6araToyHKIiOHAIbHICTh
MOBHM SIK OKPEMUIi acIieKT MOBJIGHHEBOTO TIPOIIeCy. 3aBIAsSKN MOETUIHIN
(ecTeTuuHiii) dbyHKIi iforo Moaesb € GyHAAMEHTAIbHOIO 111 CEMiOTUKU
Ta MOETUKHU.

Otxe, MOBa € BoJHOoUac i criocoboM mnepefadi iHdopmalliii, i iHCTpY-
MEHTOM BILIMBY. MU noroaxkyemoch 3 P. AKobcoHOM y TOMY, 110 Y KOX-
HOMY MOBJIEHHEBOMY aKTi MOXYTb OyTH MPUCYTHI AeKilbKa GYHKILil, aje
JIAIIEe OIHA 3 HUX OyJe JOMiHyBaTH (B 3aJIeXKHOCTI Bifl 1IiJTi KOMYHiKallii).

IIpoananizyBaBium BullieHaBeaeHi moaeni I. Jlaccena, JIx. TepOHepa,
K. IllenHona ta B. Bisepa, B. lllpamma, /1. bapuinyHga i P. Ako6coHa,
PO3IJISIHEMO AeTaIbHilIe 0COOIMBOCTI IX peastizallii y HayKOBO-TEXHIUHO-
My OUcCKypci. [mocTpatuBHUIT MaTepian B3SITO 3 aHIVIOMOBHUX HAyKOBO-
TEXHIYHMX CTaTe, iHIeKCOBaHUX Y MDXKHAPOAHUX HAyKOBMX 0a3ax TaHMX.

1. Pegpepenuiiina pynkuia. PedpepeHiiiiiHa (KOrHITUBHA, IEHOTATUBHA)
(yHKIIisI Yy HAyKOBO-TEXHIUHUX TeKCTaX, Ha Hallly JyMKY, € IOMiHyIOUOIO.
OcHoBHa MeTa pedepeH1iliiHO1 hyHKIIii — 1Ie TOYHa repeaayda pakTis, 3a-
KOHOMipHOCTe! Ta mpoueciB (110 € BaXJIMBUM IS HAQYyKOBO-TEXHIYHOTO
JIMCKYPCY).
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In the event where two or more parameters are altered simultaneously, then
the causal link becomes harder to grasp, and instead of reaching a direct (clear-
cut) causation, it is possibly to draw an indirect causation (Naser, 2022: 2).

Since the yield strength of Grade 36 ksi is lower than that of Grade 50 ksi
steel, then it is logical only when M, . < M, . (Naser, 2022: 5).

The charge of the battery is ensured by an aluminum-made robotic arm,
called charging arm (CA), which is also remote-operated to insert four cop-
per-made current collector brushes (CCBs) in four conductive rail channels
(CRCs) of a charging rail (CR) parallel to the TIM’s monorail (Zoppoli et al.,
2023: 1890).

SIk baumMo y BHIIIEHABEACHUX MPUKIamax, (PoKyc 3HAXOOMThCS HE Ha
eMOllisIX, TTOYYTTSX a00 3aKJIMKaX, a Ha KOHTEKCTI, i 1Ie JornmoMara€ TO4HO
PO3yMITH Ta aHaIi3yBaTu HafaHy iHhOpMallito i poOUTH BUCHOBKU.

2. Besocobosicmy, 06’ ckmuenicmos ma eiocymuicmo emouiiino2o 3a6apeé-
aennsa. OLiHKY, BJIaCHE CTaBJEHHS OO TMEBHOI Mpobsemu abo eMolliliHa
3a0apBJieHa JIeKCMKa Y HayKOBO-TEXHIYHOMY JAMCKYPCi, 3rilHO 3arajJbHO-
MMPUAHATUX MIPaBUJj, YHUKAIOThCS. BinTak, € po3moBCIOIKeHUM BUKOPUC-
TaHHS 0€30C000BUX KOHCTPYKIIii, MACUBHUX (POPM Ta y3araabHIOKYUX
(GOpMyJTIOBaHb.

Given that it is unlikely to devise a comprehensive experimental program,
then two possible solutions are proposed: (1) To combine results from multiple
experimental programs; and (2) To enlarge experimental tests with numerically
generated results (Naser. 2022: 2).

This study takes a philosophical look into causality from a structural engi-
neering perspective (Naser, 2022: 3).

The inner radius of the disk (x,), the outer radius of the disk (x,), the engag-
ing force (x,), and the number of friction surfaces (x,) as well as five constraints
are shown in the following equations (Khodadai et al., 2022: 6675).

It is evident that the MOAOS can outrank the other alternatives in most of
the cases except for the 4-bar truss and OSY (Khodadai et al., 2022: 6678).

As part of the principles of SE, the process has been based on virtual models
of the product and on virtual simulations of its operation, rather than on the
realization of time-consuming and expensive physical models and tests, even if
a final physical prototype has also been built and some physical operative fests
have also been carried out on it (Zoppoli et al., 2023: 1889).

3. Tepminoaociunicmo i cmandapmusosarnicms. XapaKTepHOIO 0COOJIH-
BiCTIO HAyKOBO-TEXHIUHUX TEKCTiB € HAsIBHICTh TOUHUX OAMHULb BUMipIO-
BaHHS, MO3HAYEHb, HOPMYJI i TEPMiHiB.
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In MOTEQO, with c, = 0, the parameter t becomes ineffective in determining
T (Eq. (9)) (Khodadai et al., 2022: 6667).

...the fabrication cost (f,) and beam deflection (f)) of a welded beam should
be minimized (Khodadai et al., 2022: 6675).

A trapezoidal LDBs’ velocity profile, such to complete the opening operation
in the same time as the previous CA’s version, that is 6 s, with motor’s start-up
and stopping time assumed equal to 0.5 s, given the stroke required to the L DBs
(Zoppoli et al., 2023: 1899).

OKpiM 1IbOTO, Bi3HAYAEMO HasSIBHICTh CXeM, Kiacudikalliit, CMcKiB i
11a0JJOHHUX KOHCTPYKIil i3 CTaTUM CUHTAKCUCOM.

4. Jlociuna nocaidosnicme ma odnosnaunicme euxaady. Ha BinMmiHy Bin
IHIIIMX TUITIB TUCKYPCY, Y HAYKOBO-TEXHIYHUX TEKCTaX HE BUKOPUCTOBY-
€ThCS Tpa C/iB a00 ABO3HAYHICTh. MU CIOCTEPIraEMO yCTaleHy CTPYKTY-
Py BUKJIAy, YiTKY JIOTIYHY MOCTiAOBHICTh (BU3HAYEHHSI — OMUC — TMPU-
KJ1aJl — BUCHOBKM) i HAsSIBHICTh OOIPYHTYBaHb Ta apryMeHTallil.

5. Memamoena ¢pynkuia. MetaMoBHA (DYHKILiSI HAyKOBO-TEXHIYHOTO
TEKCTY BUKOHYE JOTIOMiXXKHY POJIb Y KOMYyHIiKaTMBHOMY aKTi. Lle mposiiisi-
€TbCS Y MOSICHEHHI TEPMiHiB, YTOUHEHHi 3HaY€Hb BUKOPUCTAHOI JIEKCUKMU,
TPAKTYBaHHi MOHSTh, OMUCI MOBHUX (DOPMYJI, SIKi BUKOPUCTOBYIOTHCS,
HaTIPUKJIAJ;

Re-occurring of a phenomenon means it occurs consistently in tests and/or
simulations (Naser, 2022: 6).

A deep dive into Points 1 and 2 reveals an opportunity to tie empiricism (in-
duction) and rationalism (deduction) together, so as to arrive at certain causal
laws (see Table 2) (Naser, 2022: 6).

In particular, pantograph mechanisms for charging of transport systems,
like trains, trams, and electric buses, have been interesting sources of inspira-
tion (Fig. 6), even if simpler mechanisms, for instance, the car scissor lift, have
also been analyzed [§—11] (Zoppoli et al., 2023: 1893).

The extent of the obtained non-dominated front should be maximized, i.e.,
for each objective, a wide range of values should be covered by the non-domi-
nated solutions (Khodadai et al., 2022: 6680).

6. Daxosa aydumopisn. HaykoBo-TeXHIYHMIT TEKCT OPiEHTOBAHMIA Ha ayIH-
TODilO, SIKa Ma€ MeBHi 3HaHHS, (PaXOBy OCBITY Ta JOCBI[ i BOJIOAI€ CITLTbHUM
npodeciiiHuM KoaoM. BapTo 3ayBakuTu, 1110 paTUIHA Ta TOeTUYHA PYHKILIT
Y HayKOBO-TEXHIYHUX TEKCTaX BUPAXKEHI TyKe CIa0KO, YaCTillle BiICYTHi.

The bulk of this paper is dedicated to establishing an approach and criteria
to tie principles of induction and deduction to derive causal laws (i.e., mapping
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Sfunctions) through explainable artificial intelligence (XAI) capable of describ-
ing new knowledge pertaining to structural engineering phenomena (Naser,
2022: 1).

A new charging arm configuration for Train Inspection Monorail travelling
in LHC tunnel at CERN was needed fo solve the issues of the previous version
and overcome its limits one (Zoppoli et al., 2023: 1903).

7. Moeni 3acobu. AHanizytouu MOBHi 3aCO0U HAyKOBO-TEXHIYHOTO IUC-
KYpCY, 3BepTAaEMO YBary Ha TpU IPYITN: JIEKCUKA, CUHTAKCUC i MOP(hOJIOTisl.

s TeKCUYHOTO PiBHS XapaKTepHE BUKOPUCTAHHS TpodecioHamis-
MiB, HanpuKiIan causality, explainable artificial intelligence, finite element
method, mapping functions, multi-objective thermal exchange optimization
(MOTEO) algorithms, knowledge discovery, structural engineering, system
engineering, V-model-based design.

Ha cunTtakcuuHOMYy piBHi Bil3HAYa€EMO HASIBHICTh JIOTIYHOTO 3B’ SI3KY i
CKJIATHOTIAPSITHUX PEUCHB:

The concept of causality is domain-independent, nevertheless, establish-
ing specific causality is likely to be a domain-dependent task, because each
research area will leverage its own domain knowledge in pursuit of causality
(Naser, 2022: 3).

For example, the geometrical features of load-bearing members do not de-
viate beyond a certain range (i.e., with a practical size range where a very small
or very large group of members are rarely used, if ever), and these members
comprise a handful of construction materials and have certain restraint con-
ditions that would vary within the scale of two extremes (simply-supported and
fixed) (Naser, 2022: 13).

Moreover, according to the no free lunch (NFL) theorem (Wolpert and
Macready 1997), there is no general-purpose search algorithm to outperform
other methods in all problems; hence, there is a strong need to develop specif-
ic modern algorithms for such particular types of problems (Khodadai et al.,
2022: 6660).

This situation is due to the presence of imperfections on the CR, which, not
being designed to be accurate along its entire 27 km length in the LHC tunnel,
make the relative distance between the CRCs not always equal to the nominal
one (Zoppoli et al., 2023: 1890).

Ha mop@donoriuHOMy piBHI KOHCTaTYEMO BUKOPUCTaHHSI MACUBHUX
dopM.

The algorithm is developed based on the concept of Newtonian cooling law
that recently has been employed by the thermal exchange optimization (TEO)
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algorithm to solve single-objective optimization problems efficiently (Khoda-
dai et al., 2022: 6659).

The accelerator and its surroundings need to be inspected and monitored
remotely, due fo the presence of human hazards mainly produced by radiation
and high magnetic fields (Zoppoli et al., 2023: 1890).

In this application, high-level FRs have firstly been analyzed; they are di-
rectly derived from the limits of the present CA’s version. Then, they have been
formalized and decomposed into three hierarchical levels, as shown in Table 1
(Zoppoli et al., 2023: 1892).

BucnoBku. Y npoueci gociigkeHHs 0ya0 3’sicoBaHO, 10 (PyHIaMeH-
TajlbHi Mojeni KomyHikauii (moneni Jlaccena, IepbHepa, IlleHHOHA —
Bisepa, [lIpamma, bapHiaynna, AkobcoHa), xoua i Oyiu CTBOpPEHi y Mexkax
3arajibHOI TeOpii KOMYHiKallil, MOXYTb OyayTh €(heKTUBHO aJalTOBAHI I
aHaJjli3y HayKOBO-TEXHIYHUX TEKCTiB 32 YMOBU BpaxyBaHHS IXHiX CTUJIbO-
BUX Ta (PYHKIIOHAJIbHUX OCOOJIMBOCTEM.

BcraHoBieHO, 1110 HAyKOBO-TEXHIUYHMI TUCKYPC XapaKTepU3YEThCST KOT-
HITMBHOIO CIIPSIMOBAHICTIO, 00’ €KTUBHICTIO, JIOTTYHOIO CTPYKTYPOIO, CTaH-
JMApPTU30BAHICTIO TEPMIHOJOrII, CreludiYHOI0 MOBHOIO OpraHi3ali€lo Ta
opieHTali€l0 Ha (haxoBy ayaAuTOPit0. 3a3HauyeHi 0OCOOIMBOCTI 3yMOBIIOIOTh
notpedy ajanTallii KOMyHiKaTUBHUX MOJEJel Ta iX YTOUHEHHS JJ1s1 OibIl
aJIeKBaTHOTO Big0OpakeHHs 0COOJIMBOCTEN CIielliaai3oBaHOro AUCKYPCY.
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