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IVIOCAPIH IK EJEMEHT METATEKCTOBOI CTPYKTYPH
HAYKOBO-IIOIIYJIAPHOI'O TBOPY C. XOKIHT'A «kKOPOTKA ICTOPIA YACY»

Y oaniti cmammi posensinymo ocobnugocmi yHKYiony8antsa maxKo2o KOMNOHEHMY Me2ameKCcmogoi CMpYKmypu Hay-
xogo-nonynsipuozo meopy C. Xokinea “Kopomxka icmopis uacy”, sik enocapii. IIpoananizosano 11020 1eKCUKo-cemanmuy-
He none memMnopatbHOCMi.

YV ceoemy meopi C. Xokine ne oae scooHux 6UsHaAUeHb KI04080MY NOHAMMIO MBOPY — YdC, alle POIKPUBAE 1020 Yepes
HU3KY [Huwux mepminis. byno 3’acoeano, wo ye 18 imennukie ma iMeHHUX 2pyn, NOAT0GUHA 3 AKUX NEPEMUHAEMBC 3 TIeK-
CUKO-CeMaHMUYHUM NOJeM NPOCMOpPY, OCKINbKU Qi3uKa ma KOCMON02Is, HA AKUX 0A3YEMbC HAYKOBUL anapam meopy,
onucyloms Bcecgim eounum nousmmam npocmip-uac. 110cu cninbho2o 1eKCUKo-CeMAHMU4H020 Noas NPOCmopy-4acy
Xapaxmepusyloms 61ACHe Yac AK QI3UUHY 8enuduny;, Ha3u8amsv 06 €Kmu, wo € cKiado8UMU YACMUHAMU NPOCMOPY-
uacy, i iooopasicaiomv mamemamuini 3aco6u 0Jis ONUCY 61ACMUBOCIEN 4aACy ab0 NPOCMOPY-1acy.

YV pesynomami docniooicenns 6cmanosneno Qynkyii enocapiro y me2amexkcmosiv cmpyKmypi meopy: CImuciull 6UKId0
KIIOUOBUX PUC MEPMIRY, V3A2ANbHEHHS, POSUWUPEHHS THHOPMAMUBHOT 6A3U OCHOBHO20 MEKCMY, NOCEPEOHUYMBO Y MeK-
CMOBUX O3 SICHeHHAX mepMinie. B cmammi 6yn0 dosedeno, uwjo enocapiii ik 00NOMINCHUT KOMROHEHM Me2ameKCmy CIy-
JHCUMb MIAYMAYHUM CTLOGHUKOM 00 OCHOBHO20 meKkcmy. 1710cu N1eKCUKO-CeMAHMUUHO20 N0 MEeMNOPAIbHOCMI K 6 210-
capii, max i 8 yCcboMy mMe2ameKkcmi i0iepaioms Kouo8y poib 8 pOKpummi ioei asmopa npo iCHy8anHs 6 4aci nouamky
i Kinys. [ocapiii onmumizye cnpuiiHamms 0aHoi iHgopmayii, 0cobaueo y mux unaokax, Koiu demop He HAGOOUMb
JHCOOHUX NOSACHEHb MepMINIe y meKkcmi. 3a donomozolo enocapiio uumay no2nubuioe c6oi 3uanns. Inocapiii € 0oHuMm i3
3aco00i8 peanizayii 20106HOI Memu HAYKOBO-NONYIAPHOL Timepamypu — 0O3HAUOMLEHHs WUPOKOL ayoumopii 3 nepedosumu
00CACHEHHAMU HAYKOBOI OYMKU.

Knrwouosi cnoea: mezamexcm, 00noMidICHUll MeKcm, 210capiu, HAyKOG0-NONYIAPHULL MeKCM, 1eKCUKO-CeMaHmMuine
none, memMnopanlbHiCmo.
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GLOSSARY AS AN ELEMENT OF THE MEGATEXT STRUCTURE
OF S. HAWKING’S POPULAR SCIENCE WORK “A BRIEF HISTORY OF TIME”

This article deals with the functioning of glossary as a component of the megatext structure of S. Hawking s popular
science work «A Brief History of Timey.

The article analyzes glossary in terms of its lexical-semantic field of temporality.

In his book, S. Hawking does not give any definitions to the key concept of the work — time, but reveals it through a
number of other terms. It was determined that these are 18 nouns and noun groups, half of which intersect with the lexical-
semantic field of space, since physics and cosmology, on which the scientific apparatus of the book is based, describe the
universe with a single concept of space-time. Glosses of the common lexical-semantic field of space-time characterize
time itself as a physical quantity; name objects that are constituent parts of space-time, reflect mathematical means for
describing the properties of time or space-time.

As a result of the study, a few functions of the glossary in the megatext structure of the book were identified: a concise
statement of the key features of the term, generalization; expansion of the informative base of the main text; mediation
in textual explanations of terms. The article proved that the glossary being a supplementary component of the megatext
serves as an explanatory dictionary to the main text. Glosses of the lexical-semantic field of temporality both in the
glossary and in the entire megatext play a key role in revealing the author s idea of existence in the time of beginning
and end. The glossary optimizes the perception of this information, especially in cases where the author does not provide
any explanations of the terms in the text. The glossary is one of the means of realizing the main goal of popular science
literature — familiarizing a wide audience with advanced achievements of scientific thought.

Key words: megatext, supplementary text, glossary, popular science text, lexical-semantic field, temporality.

IMocTranoBka mnpoOaemu. HaykoBo-nomynspHuit
TEeKCT HE TMepecTae IpHUBEPTaTd yBary JIHTBICTIB.
KirouoBoo  XapaKTepHUCTHKOIO — HAayKOBO-TIOITYIISP-
HOTO CTHIIIO € HOT0 OpiEHTOBaHICTh HA IMEPECIYHOrO
yuTaua — JIOAUHY Oe3 CIeliajJbHUX 3HaHb B Tid 4d
iHIIiH ramysi Hayku (McRae, 1993: 58). Teopu nomy-
JSIPHOT HayKH — I ““MICT MK HayKOBOIO JliTepary-
poro, ipodeciitHIM 3ac000M BUPAKEHHS HAyKOBITS, Ta
MacoBUM KyJbTypHUM muckypcom” (Dawkins: 2009,
40). MeTa CTHIIFO — TOCTYITHOO MOBOIO TIPE/ICTABUTH
METOJ i TouHICTh HaykH. OJHAK JJIs JOCATHEHHS ITi€i
METH aBTOPU HAYKOBO-IIOIYIISIPHOI TIPO3H i IKPECIIIO-
I0Th YHIKallbHICTh Ta YHIBEPCAIBHICTh TBEPKCHB,
B pe3yibTaTi 4oro TBip BTpadae BIACTUBY HayIll
00’€KTHBHICTH 1 TINOTETHYHICTh, TEpeHMarOud TOH
6e33arepeunoro apropurety (Dawkins: 2009, 107).

ISSN 2308-4855 (Print), ISSN 2308-4863 (Online)

Bubip naykoBo-momyssipHoro tBopy C. Xokinra
“KopoTka icTopis dacy”’ I aHa3y 3yMOBIIe-
HUU THM, IO BiH CTAaHOBUTH OCOONMBHIA iHTEpecC 3
MOTIISITY CBOET METaTeKCTOBOI CTPYKTYPH.

Ananiz  pocaigxennb. IloHSATTS  MerarekcTy
HE € B JIHMBICTHII HOBMM. Voro 3amporoHysaa
I. M. Kosneraesa. Texctom I. M. Koseraesa Ha3uBae
“00’eqHaHHSA KIJBKOX CKJIQAHUKIB, HOCIIB THX YU
IHIIMX KOMYHIKaTUBHUX (DYHKIIiH, XapaKTEpPUCTHK Ta
uineii” (Komeraesa, 1996: 25). OTke, TEKCT MOXHA
BB2)KaTU KOMYHIKaTUBHO T€TEPOTeHHUM (DEHOMEHOM,
TOOTO SIBUIIIEM HEOIHOPIIHUM.

3rigao 3 I. M. KomeraeBoio merarexct — Iie
€IHICTh OCHOBHOTO TEKCTY Ta JOTIOMIKHOTO TEKCTY.
OCHOBHHI TEKCT € abCONOTHO OOINIraTOpHUM, BiH
JOMiHYy€ HaJl JOMOMDKHUM 1 MparMaTuyHO CHPSIMO-
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BaHMIi Ha nepenady BiacHe nosigomieHHs. (Konera-
eBa, 2014: 249). JIonmoMi>XxHUH TEKCT — II¢ MHOKHHA
TEKCTOBHX TIOBIZIOMIICHb, 5IKi (aKyJIbTaTUBHO CYIPO-
BOJDKYIOTh OCHOBHMI TEKCT. BOHM € IIHHICHO Ipy-
TOPSOHAMH 1 TParMaTHYHO JOMOMDKHHMH, TOOTO
CIpsSMOBaHMMH Ha ONTHMI3allilo (yHKIIOHYBaHHS
ocHoBHOrO TekcTy (Koneraesa, 2012: 175).

Meta gaHoi cTarTi — PO3MISTHYTH OCOOJIMBOCTI
(GyHKI[IOHYBaHHS TAKOrO KOMIIOHEHTY METaTeKCTOBOT
ctpykrypu TBopy C. XOKiHTa, K TIIocapiit. [ mocapiem
Ha3WBalOTh JIOTPUMAHUN B aj(aBiTHOMY MOPSAKY
CIMCOK BY3BbKOCITEI[iali30BaHUX TEPMIHIB 13 TITyma-
YEHHSIM IXHBOTO JIEKCHYHOT0 3HaYeHHs1. OCHOBHUMM
3aBJaHHSAMHU POOOTH € MpoaHaji3yBaTh Iocapiil y
tBopi C. XoKiHra, a came HOro JICKCUKO-CEMaHTHYHE
T10JI€ TEMIIOPATHHOCTI Ta BCTAHOBHUTH (DYHKITIT TITOCA-
pit0 y MEraTeKkCToBil CTPYKTYpi TBODY.

Buxaax ocHoBHoro marepiamy. “fIxka npupona
yacy?” Ilonpu 1Bi 3 TOJOBHHOIO TUCSY1 POKIB 1OCTi-
JUKEHb TPUPOJHUYMX 1 TYMaHITapHUX HayK, BUUEPII-
HOT BIZIIOBII HA 1I€ OCHOBOIIOJIO)KHE ITUTAHHS HEMAE
(Dowden). HeckindeHHa TPHBAJICTh ICHYBAaHHS
SIBUII, TIPEJMETIB Ta TIOJi, SKi PO3TOPTAIOTHCS B
HE3BOPOTHIHM MOCIIIOBHOCTI 3 MHHYJIOTO, KPi3b Telle-
pimHe 1 B MaiidytHe (ODE, 2005: 1703) — Takum €
noOyToBe po3yMiHHs yacy. ¥ Ha3Bi kauru “Koporka
icTOpis Yacy” XOBA€ETHCS IPOHIS: K MIOCH BIYHE MOXKE
MaTH icTopiro, Ta mie i kopotky. TBip C. Xokinra — e
cnpoba 3’sicyBard, 4yu OyB y 4acy ITOYATOK i, SIKIIO
Tak, sIKy J10JII0 BiH TOTye Hamomy Bcecsity.

3 orsLy Ha HAyKOBUH XapakTep TBOPY, 4ac po3-
IJISIIAETHCSL B HBOMY SIK CyTO (Di3MyHa BelMuYWHA, a
caMe SK YeTBEPTHH (TEMITOpabHUI) BUMIpP, TOPYT
3 TpbOMa IPOCTOPOBUMH BHMipaMHu: IOBKHHOIO,
LIMPUHOIO Ta BUCOTOIO. B 1IbOMy ceHcCi uac omucye
MOCIIIOBHICTh TOAIN, TMOPIBHIOE IXHIO TPUBAIICTD
a00 TpUBANICTh IHTEPBAIIB MK HUMH, a TAaKOXK OIli-
HIOE TEMITH 3MIHU BEJIMYWH Y MarepiaiabHIN pealb-
HOCTI 200 y cBigomocTi (MWD).

CriBeH XOKIHI, OHAK, HE J]a€ BU3HAYCHHS 4acy:
Hi B TEKCTI TBOpY, Hi B mIocapii >KOAHUX IeQiHilii
HE BUSBJIEHO. YWTay MOKke OTpUMATH MOBHY KapTHHY
KJIFOYOBOTO TIOHSTTSI TBOPY TiNBKHA O3HAHOMMBIIWCH
3 “Kopotkoro ictopieto 9acy” B TOBHOMY OOCS3I,
OCKIJIbKM aBTOP HABOAMTH IOSICHEHHS 4epe3 HU3KY
IHIIMX TEPMiHIB, TaK Y iHAKIIE TIOB’SI3aHUX 3 YaCOM.
Came ToMy M KyTOM HAIOTrO JOCHIKEHHS 3HAXO-
JATBCS JIEKCUKO-CEMaHTHYHE T0JIe TEeMIOPATbHOCTI
(uacy) B TBOpI. [T10Capiii SIK €JIEMEHT II1JIOTO0 MEraTeK-
CTY, SIKHIA pO3KPUBAE CYTHICTD YaCy, € YACTHHOIO 1 JICK-
CHUKO-CEMaHTHYIHOTO ITOJI TeMIopasibHOCTI. Bei omu-
HUIII JAHOTO TIOJIS 00’ €/THAHI apxiceMoro time (uac).

3aranom B mocapii Oyino HapaxoBaHo 18 Tepwmi-
HIB a00 IJI0C, 110 MAalTh O3HAKU TEMIIOPAJILHOCTI.

Bonu ckitanarors 20% Bij BCIX €JIEMEHTIB IVI0CapIIO.
B Tabmumi 1. momano MOBHMIA Mepeik TEPMIiHIB JIEK-
CHKO-CEMaHTUYHOTO MO TEMIOPaIbHOCTI 3 OpHIi-
HaJIBHUMHU TIYMa4eHHSIMH B TiIocapii.

3 Tabnuii BUIHO, MO0 TEKCT OUIbIIOCTI nedi-
HIlliA, a came 14, MICTUTh IHTErpajibHy apxicemy
time. lle BU3Ha4YeHHS HACTyHMHHMX TepMiHiB: Black
hole, Einstein-Rosen Bridge, Event, Coordinates,
Cosmological constant, General relativity, Imaginary
time, Light cone, Naked singularity, Phase, Radar,
Singularity, Stationary state, Wormhole.

OpHak Jiesiki 3 HUX MalTh OCOOMMBHUE “‘craryc”,
OCKIUJTBKH TXHS apXicema — He TIPOCTO time, a space-
time (npocmip-uac). B penaTuBicTChKiN ¢i3uii gac —
YETBEPTHI BUMIp — OpraHivyHO TOB’S3aHUH 3 TPhOMa
MPOCTOPOBHMH BUMipaMH Ta 00’ €IHYy€ IPOCTIp 1 yac
B oiuH abctpaktHuil Beecit. Bei wotupu BuMipu €
PIBHOIPABHUMH 1 3/1aTHI MEPEXOJUTH OJIUH B OJITHOTO,
KOJIM CITOCTEpirad 3MIiHIOE CHUCTEMY BiWIiKy. 3ra-
JaiMo xo4a O KJIaCHYHUH NMPUKIIAJA 3 YHOBIIbHEHHIM
qacy: pyX y IpocTopi 31 IBUAKICTIO, HAOIMKEHOIO J10
HIBUJKOCTI cBiTna, gehopmye Tkanuny vacy (Scherr,
2002). Otxke, MpoOCTip 1 Yac € 3aJCIKHUMHU OJHE BiJl
OJTHOTO TOHSTTSAMH 1 PO3IISIAIOTHCS SIK €IUHUMA
mpocTip-9ac. Y Takuil crocid y miocapii JIEKCHKO-
CEMaHTHYHE I10JI€ TEeMIIOPAJIBHOCTI IEPETUHAETHCS
3 TOJIEM IPOCTOpY, NPUYOMY LU(PH BKa3ylOTh Ha
MOBHY pPIiBHONPABHICTH: TOYKM TMEpPETHHY CKJaja-
to1h 50/50, 110 BifjoOpaxkae €IHICTh PEaLHOTO MPO-
cropy-uacy. ApxiceMy space-time MicTATh nedinimii
HactynHux TepMmiHiB: Black hole; Einstein-Rosen
Bridge; Event; Cosmological constant; General
relativity; Light cone; Naked singularity; Singularity;
Wormbhole.

Takuit 3B’A30K MK MOJSIMHU 3a0e3reuye Oesrie-
PEPBHICTHL CEMAHTHYHOTO IPOCTOPY, 00’ €qHy€E BCI
HOJSL B OHY JIEKCHKO-CEMaHTUYHY CHCTEMY MOBH,
SKa € BiOOpaKeHHSIM CHCTEMHOCTI 00 €KTHBHOTO
30BHIIIHBOTO CBITY. KpiM 11bOTO, CHiJIBHE JEKCHKO-
CEMaHTHYHE I0JIe MPOCTOPY-4acy MEepPeTUHAETHCS 3
[OJIEM PYXY, OCKUIbKHM BJIACTHBOCTI MPOCTOPY-4acy
3MIHIOIOTBCS 3 pyxoM (Mould, 1996). OqamMm i3 3aco-
0iB MIXKIIOJIEOBUX 3B’SA3KIB € 0araTo3HayHi cJIoBa,
SK1 OKPEMUMH CBOIMH 3HaUCHHSIMU HaJIeKaTh 0 pi3-
HuX noiB. OJHAaK B HAYKOBIil JIiTepaTypi Mmosicemist
€ HebaXaHOI0, OCKUTBKH CTBOPIOE HEOTHO3HAYHICTH
TpaKkTyBaHb. | LBOrO CydacHa HayKa HaMaraeThbCs
YHHKATH.

[nma rpyna aedininiii — Taki, M0 HE MICTATH B
CBOEMY TEKCTI )KOJIHOT 3 BUILE3TaIaHuX apXiceM, aJie
TIOSICHIOIOTBCS 32 JIOTIOMOTOI0 TEPMiHY, 3MICT SIKOTO
BKJTIOUA€E B cebe apxicemy time abo space-time. lle
HactynHi mocu: Event horizon; Frequency; Light
second/year; Space-time.

220

AKTyasbHI IMTaHHI TyMaHiTapHUX Hayk. Bum 71, tom 1, 2024



Irina O, Kaainrox O, Cremanrox H. ['aocapint sIK eAeMeHT MEraTeKcToBOl CTPYKTYPH HAYKOBO-TIOIYASIPHOIO TBODY..

...............................................................................

...............................................................................

Tabmuusg 1

No Gloss Explanation

1 Black hole A region of space-time from which nothing, not even light, can escape, because gravity is so
strong (Hawking, 2016: 236).

2 Coordinates Numbers that specify the position of a point in
space and time (Hawking, 2016: 236).

3 Cosmological constant | 4 mathematical device used by Einstein to give
space-time an inbuilt tendency to expand

(Hawking, 2016: 236)

4 Einstein-Rosen bridge |A thin tube of space-time linking two black
holes. Also see Wormhole (Hawking, 2016: 237).

5 Event A point in space-time, specified by its time and
place (Hawking, 2016: 238).

6 Event horizon The boundary of a black hole (Hawking, 2016: 238).

7 Frequency For a wave, the number of complete cycles per second (Hawking, 2016: 238).

8 General relativity Einstein's theory based on the idea that the laws of science should be the same for all observers,
no matter how they are moving. It explains the force of gravity in terms of the curvature of a
four-dimensional space-time (Hawking, 2016: 238-239).

9 Imaginary time Time measured using imaginary numbers (Hawking, 2016: 239).

10 Light cone A surface in space-time that marks out the possible directions for light rays passing
through a given event (Hawking, 2016: 240).

11 Light second/year The distance traveled by light in one second/year (Hawking, 2016: 240).

12 Naked singularity A space-time singularity not surrounded by ablack hole (Hawking, 2016: 240).

13 Phase For a wave, the position in its cycle at a specified time: a measure of whether it is at a crest, a
trough, or somewhere in between (Hawking, 2016: 241).

14 Radar A system using pulsed radio waves to detect the position of objects by measuring the time it takes
a single pulse to reach the object and be reflected back (Hawking, 2016: 242).

15 Singularity A point in space-time at which the space-time
curvature becomes infinite (Hawking, 2016: 242).

16 Space-time The four-dimensional space whose points are
events (Hawking, 2016: 243).

17 Stationary state One that is not changing with time: a sphere spinning at a constant rate is stationary because it
looks identical at any given instant (Hawking, 2016: 243)

18 Wormbhole A thin tube of space-time connecting distant regions of the universe. Wormholes might also link
to parallel or baby universes and could provide the possibility of time travel (Hawking,
2016: 244).

Tepmin event horizon mosicHioeTbes Tak: “The
boundary of a black hole” (Hawking, 2016: 238). Lle
TIOSICHEHHSI BiJIcHIIae Hac 1o TepMiny black hole, sxuii
31 cBOTO OOKY O3Hauae “a region of space-time from
which nothing, not even light, can escape, because
gravity is so strong” (Hawking, 2016: 236). ToGto
event horizon — 11e yactuna nousatts black hole.

Hacrynna ti10oca, space-time, TOSCHIOETHCS
K “the four-dimensional space whose points are
events” (Hawking, 2016: 243). l1lobu 3po3ymiTu,
0 TaKke space-time, HEOOXIAHO 3BEPHYTHUCS [0
BHU3HAUCHHSI TEepPMiHYy event: “A point in space-
time, specified by its time and place” (Hawking,
2016: 238). B manomy BHMIaaKy TIJIOCH Tepexpe-
ITyIOThCSA, OCKUIBKH 1 B MIMCHOCTI MO3HAYyBaHi
IJI0caM¥ SBUINA HiOW “BHOYNOBYIOTH” OJHE OIHE:
HasiBHICTh Mol (events) oOymoBmtoe Bcecsir 3
MPOCTOPOM-4acoM, B SIKOMY BJlacHe moaii i BigOy-
BalOTHCSI, a MPOCTip-yac (space time) poOUTH MOXK-
JINBUM TOSIBY CaMHUX TOJIiM.

ISSN 2308-4855 (Print), ISSN 2308-4863 (Online)

Hediniuis TepMminy frequency MicTUTh BKa3iBKy
Ha 4ac y clioBi second: “For a wave, the number of
complete cycles per second” (Hawking, 2016: 238).
Omnak second He BUHOCHTHCS B TiIocapiii. AHauo-
TIYHO TOSICHIOEThCS TepMiH light second/year: “The
distance traveled by light in one second / year”
(Hawking, 2016: 240). Aprop nependayae, 110 yuTay
HayKOBO-TIOMYJISIPHOTO JKaHPY BOJIO/Ii€ 0a30BUMH 3Ha-
HHSIMH, a caMe PO3YMIHHSIM, 110 CeKyHIa (second) —
e “a short unit of time that is equal to a 60th of a
minute” (ODE, 2005: 1844), a pix (year) — “a period
of time lasting twelve months” (ODE, 2005: 1975).

[MpoananizyBaBIIM OAMHUII TIIOCAPIIO 3 MOTJISLY
MPE/ICTABICHOCTI apXiceM B JeQiHIMIIX, MOXEMO
3poOWTH BHUCHOBOK, IO, TO-TIEpIIE, B OUIBIIOCTI
BH3HAYCHb HasBHI apxicemu time abo space-time,
AKI OTHO3HAYHO BKa3ylOTh Ha HAJEKHICTb IIIOCH
JI0 JIEKCMKO-CEMAaHTHYHOTO TMOJsI TEMIIOPaIbHOCTI.
[Mo-ppyre, My BHSBHIIM TaKy TPyIy IJOC, sIKi CTBO-
PIOIOTH B TIIOCapii 6aratopiBHEBICTh: BOHU (PYHKIIIO-
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HYIOTh SIK BHYTPIIIHI OCHJIaHHS, IEPEXPEILYIOTHCS,
MOSICHIOIOYH OfIHA OZIHY, 00 MOTPeOyIOTh 3BEpHEHHSI
JI0 30BHIIIHIX JIKEPEIL.

Hactymaum KpokoMm mpoaHallizyeMo miocapiii 3
TIOTTISIAY i€papXidHoi OyTOBH HOTO JIEKCHKO-CEMaH-
TUYHOTO TIOJISI TEMIIOPAIEHOCTI.

JIekcUKO-CEeMaHTHYHE T0JIE CKIIAJAaeThCsl 3 JIEK-
CHKO-CEMaHTHYHUX TpPyH, a JEKCUKO-CEeMaHTHUYHI
IPYIM 3 MEHIIHUX 32 00CATOM MIKPOCHUCTEM — CHHO-
HIMIYHHAX PSAIB, aHTOHIMIYHHX TIap, TiNEpO-TiloHI-
MiB, KOHBEPCHBIB TOIIO. B JEKCHKO-CEeMaHTHYHOMY
oJTi “‘dac” BUIISAIOTH, HATIPUKIIAJ, JIEKCUKO-CEMaH-
TUYHI TPYIH Ha3B TOYHUX 1 HETOYHUX YACOBHX Bij-
pi3kiB. OpHak crenu@ika HAYKOBO-TIOMYJISIPHOTO
xaHpy TBopy “Koporka ictopis dacy” oOymoBmIia
00’eqHaHHS TOHATH (DI3WIHOI Ta KOCMOJIOTIYHOT
HayK{ y CIeru(ivHi TPYIIH.

VY TeMnopanbHOMY JIEKCHKO-CEMaHTHYHOMY IO
miocapist 3arajgom Oyjio BHsBIEeHO 7 rpymn. Haitumc-
JICHHIIIOKO € rpyrna (i3 MYHUX SIBHUII, TOOTO peabHUX
KOCMIYHUX YTBOPEHB, Ti1 200 IJIOTHH, SKi ICHYIOTh B
TKaHHHI POCTOPY-4acy. Ix 6yo 06’ €IHaHO 3a Tinepo-
TIMOHIMIYHUM MPUHIUTIOM. J{0 TpynH (hi3MIHUX SBHII
HaJle)KaTh 8 OAMHMLB Tocapiio, a came: Black hole;
Einstein-Rosen bridge; Event; Event horizon; Naked
singularity; Singularity; Space-time; Wormhole.

VYcepeauHi i€l Tpynmu MOXeMO BHIIIUTH Pi3HI
BimHOmeHHS. [lo-mepimre, 1€ BigHOMIEHHS MAPTH-
TUBHOCTI. Tak, HampuKIam, 0 CKIAAy space-time
BXOJSITh BCI BUILE Ha3BaHi IJIOCH, a event horizon €
CKJIaJIOBOO 4acTHHOIO black hole. Tlo-npyre, BigHO-
LIeHHS CyMiAPAAHOCTi: Einstein-Rosen bridge niepe-
OyBae B MIAPSTHOMY BiTHOIIICHHI IOAO TillepOHIMA
wormhole, ockinbku Einstein-Rosen bridge — 1e
pisHOBUA wormhole. Ananoriuno naked singularity
nepeOyBae B MiAPSAHOMY BiJHOIIEHHI IIOAO Tilepo-
HiMa singularity.

Hactynny rpymy ckiIajgaroTh 4YHCJIOBI MoOKa3-
HUKH, SKi OTHUCYIOTHh IOJOKEHHsI 00’€KTa y daci.
s rpyma HapaxoBye 3 miocu, a came: Coordinates;
Cosmological constant; Frequency.

Tepminu Tpethoi rpynu — QpismuHuX Monesaeld —
e crocodu 300pakeHHsS pyXy yacy HamuM Bcec-
BiToM. Ll rpyma Bkmrogae 2 mmocu: Imaginary time;
Light cone.

UertBepra rpymna HapaxoBye 2 oquHwili. [e xapak-
TepuCTHKHU 00’ €KTiB y yaci. Jlo Hux Bxoasats: Phase;
Stationary state.

Ille omna rpyma — Teopii Ipo mpUpPoIy IPOCTOPY-
gacy. Bona Bkmogae 1 Tepmin, general relativity.
3riqHO 3aranmbHOi  Teopii BimHOCHOCTI (general
relativity), KJIFO40BOIO BIIACTUBICTIO MPOCTOPY-Yacy €
rpaBiTauis, a caMe BHKPHUBICHHS YOTHPUBHUMIPHOTO
npocropy-dacy (Hawking, 2016: 32).

B mocapii BusiBiieHo 1 omuMHUII0 BUMIPY, a came
light-second/year. 3ayBaxuMo, 110 1€ HE OXMHHUIII
BHMIpY Yacy, a OJJMHHIISL BUMipy ITPOCTOPY-4acy: BOHA
OIMCY€E JOBKUHY 4epe3 uac, 3a SKUH LI0 TOBXKHHY
NpoXoauTh NpoMiHb cBiTina (Hawking, 2016: 240).

OcranHio Tpymy ckiaagae |1 BUMiproBajabHHM
NPUCTPiii — radar. 1 mmoca mo3Havae mpuCTPin st
BUSIBIICHHS TATBHOCTI 00’€KTa depe3 BUMipIOBAHHSI
yacy, 3a KA PaiOXBWIA JIOCSTAa€ O00’€KT Ta Bif-
J3epKkanroeThes Big Hporo (Hawking, 2016: 242).

OTxe, HAWMOIIMPEHIIIMMH BiJHOIICHHSAMH B
iepapxiuHiii OymOBiI JIEKCHKO-CEMaHTUYHOTO OIS
TEMIOPANBHOCTI IJIocapis € Tirmepo-TiMmoHIMIvHI
(pomo-BuIOBI) BimHOIICHHS. BoHN TIprTaMadHi BCiM
TUTacTaM JICKCHUKH 1 € HAaHBOKITUBIIIIMMA YNHHUKAMH,
sIKi 00’ €THYIOTb 1 CTPYKTYPYIOTH JIEKCHKO-CEMaH-
TUYHY CHCTEMY.

o crocyeThCsl IEKCHYHOTO CKIIAY TOJS TEM-
MOPaTLHOCTI B TIIOcapii, OyJI0 BHSIBIICHO, IO OiTbITIC
MOJIOBUHU JIEKCUYHUX OAMHMUIIb, a caMe 56%, CTaHOB-
nTh iMeHHi rpymu (noun phrases) — CIOBOCIIONY-
YeHHSI, B IKUX TOJIOBHHM CJIOBOM BHCTYIa€ iIMEHHHK
(Crystal, 2008: 306). Takumu € HacTymHI TTocH: Black
hole; Cosmological constant; Einstein-Rosen bridge;
Event horizon; General relativity; Imaginary time;
Light cone; Light second/year; Naked singularity;
Stationary state.

Pemta nexkceM — iMEHHHKH, Cepell SIKHX Space-
time, wormhole — ckmamai iMeHHUKH (compound
nouns), radar — axpoHiM (acronym). IMeHHWKH
HapaxoByloTh 8 mioc, a came: Event; Coordinates;
Frequency; Phase; Radar; Singularity; Space-time;
Wormhole.

IMeHHUKH Ta IMEHHI CIOBOCIIONYYCHHS € CKIIai-
HUKAMU HE TUTBKHA JIEKCHMKO-CEMAaHTHYHOTO ITOJIS
TEMIIOPAIBHOCTI B TOcapii, a i BCHOTO TIIOCApII0.
3 iHIIMX YaCTHH MOBHU OyJIO BUSIBICHO JIUILE OJUH
TEepMiH — TPUKMETHUK proportional (Hawking,
2016: 241).

Y3aranpHIOIOYM, MOJKHA 3pOOUTH BHCHOBOK, IO
OIMHHUII JIEKCUKO- CEMAaHTUYHOIO I10JI1 “dac” B IJIO-
capii — e IMCHHUKH Ta IMEHHI TPYIIH, sIKi, O-TIepLe,
XapaKTepHU3yIOTh BIIACHE Yac K (Di3MYHY BEIHUYHMHY;
HO-/Ipyre, XapaKkTepus3ylTh OO0 €KTH BIIHOCHO iX
TIOJIOXKEHHS B 4aci ab0 B TPOCTOpi-yaci; 1 mo-TpeTe,
BiI0OpakaroTh MaTeMaTHIHI 3aCOOH JJIs OITHCY BJlac-
THUBOCTEH Yacy abo mpocTopy-vacy.

Han3Buyaiino mikaBoio € polib IIocapiro B Mera-
TEKCTOBIM CTPyKTypi TBOpY. B HaykoBo-momysp-
Homy TBOpi CriBena Xokinra “Koporka icropis uacy”
aBTOPCHKH apeCaHTHUH ITocapiil BUKOHYE (DyHKITIFO
TIYMauHOI'O CJIOBHHMKA 0 TeKCTy. Lledl KOMIOHEHT
METaTeKCTy PO3’sSCHIOE YUTA4YeBi KIFOUYOBI TEPMiHU
¢iznunHoi Ta KOCMOIOTIYHOI HayKd, IO 3ycTpida-
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FOTHCSL B MEXKaxX OCHOBHOTO TEKCTY, i B TaKWH Crocio
ontumizye Horo crnpuidHATTA. 1l{oOn noectn abo
CIPOCTYBaTH 1I€ TBEP/KEHHS, MOPIBHANMO HaBeJCHI
B Tiocapii aedinimii TepMiHIB Ta IXHI TTyMadeHHS B
OCHOBHOMY TEKCTi.

B JeKCHKO-CEMaHTHYHOMY TIONI  TEMITOpalib-
Hocti “Kopotkoi ictopii wacy” HaiOinbln 4ucieH-
HOt BusiBuiacs mioca black hole — Bona 3yctpiva-
€TBCSI B OCHOBHOMY TeKCTi 233 pasu. Bike nHa erami
3HafloMcTBa 31 3MICTOM TBOpYy OaumMmo, 1o (eHo-
MEHY YOpHOI JipW TIPUCBSIYEHO JBI OKpeMi TJIaBH:
Black Holes (Hawking, 2016: 91-111) Ta Black
Holes Ain't So Black (Hawking, 2016: 113-129) —
omusbko 18% 00’emy Bchoro TBOpy. [naBa 6, Black
Holes, 3naiioMuTh unTaua 3 MPUPOIOI0 YOPHUX Iip:
SIK BOHH HApOJDKYIOTBCS, sIKA TX CTPYKTypa Ta SKHX
(dopm BoHM OyBaroTh. Y mnaBi 7, Black Holes Ain't
So Black, C. XOKiHI' pO3BHMBa€ JyMKy, IO TOpHU-
30HT Toxill (event horizon) 4OpHOI Jipu HIKOJIH
HE 3MCHIIYETHCS, & 3aBXKAU PO3LIUPIOETHCS, 0CO0-
JMBO Yy BHIAJKY 3JUTTSA BOX YOpPHHUX Hip: * <..>
the area of the event horizon might stay the same or
increase with time, but it could never decrease <...>
In fact, the area would increase whenever matter or
radiation fell into the black hole (Fig. 7.2). Or if two
black holes collided and merged together to form a
single black hole, the area of the event horizon of the
final black hole would be greater than or equal to the
sum of the areas of the event horizons of the original
black holes (Fig. 7.3)” (Hawking, 2016: 114).
3BepHIMO yBary, 10 TEKCT BiJICHJIAa€ HAC /0 CXeM
(Fig. 7.2, Fig. 7.3), sixi ITIOCTPYIOTH CJIOBa aBTOpA.
C. XOKIiHT TaKoX JOBOAWTH, IO YOPHI JipH BHUIIPO-
MiHIOOTE pamianito: “If a black hole has entropy,
then it ought to also have a temperature. But a body
with a particular temperature must emit radiation
at a certain rate. <...> This radiation is required
in order to prevent violation of the second law [of
thermodynamics]. So black holes ought to emit
radiation” (Hawking, 2016: 118). [lane TBepKEeHHS
HE 3HaXOOUTh BimoOpaxxeHHS B AediHIiLii miocapis:
“A region of space-time from which nothing, not
even light, can escape, because gravity is so strong”
(Hawking, 2016: 236). lle nakoHiuHE BU3HAYCHHS
JOpHOI Mipy HA3WBa€ JIMINC HAWBAKIUBIMI 11 BiIac-
THUBOCTI, 0€3 SIKUX YWTa4Y-HeCTelialicT He 3pOo3yMie
CYTh BUCIIOBIIIOBaHHS B TNIaBax 1—5, sk, Hampukia,
B JJAHOMY BUNAJKY: “<...> the singularity theorems
discussed earlier indicate that the gravitational field
should get very strong in at least two situations,
black holes and the big bang” (Hawking, 2016: 70).
I3 1IbOTO BUILTUBAE, MO SK TUTBKH YUTA4 OTPHMAE B
OCHOBHOMY TEKCTi IOSCHEHHSl TEpMiHy, HEOOXin-
HICTh 3BEpTaTHCS 0 IIocapito Bignanae: “According
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to the theory of relativity, nothing can travel faster
than light. Thus if light cannot escape, neither can
anything else; everything is dragged back by the
gravitational field. So one has a set of events, a
region of space-time, from which it is not possible
to escape to reach a distant observer. This region is
what we now call a black hole. Its boundary is called
the event horizon and it coincides with the paths of
light rays that just fail to escape from the black hole”
(Hawking, 2016: 97). O1xe, B fTaHOMY BUTIQJKY TEKCT
MaKCHUMAaIIbHO PO3IINpIoe 3micT TepMminy black hole,
a Iocapiil 30cepeKy€e HalCyTTEBIMT 03HAKH LIOTO
MOHSTTS B OAHOMY-IBOX PEUEHHSIX JUISl IEPBUHHOTO
03HAMOMJICHHS. 3a TaKMM CaMUM MPUHIIUIIOM O0Y-
JIOBaHI TIiyMaueHHs TepMiHiB cosmological constant,
general relativity, imaginary time, light cone, phase,
singularity.

Mu 3’scyBanu, mo mioca event horizon — 1e
yactuHa rocu black hole. B ocHOBHOMY TeKCTi 1
IOHATTS TAKOX ITOSICHIOIOTH ojHe onHe: “‘The event
horizon, the boundary of the region of space-time
from which it is not possible to escape, acts rather
like a one-way membrane around the black hole:
objects, such as unwary astronauts, can fall through
the event horizon into the black hole, but nothing
can ever get out of the black hole through the event
horizon. (Remember that the event horizon is the
path in space-time of light that is trying to escape
from the black hole, and nothing can travel faster
than light) (Hawking, 2016: 101). IlopiBusiiimo 3
TIyMadeHHsM B miocapii: “The boundary of a black
hole” (Hawking, 2016: 238). B iiboMy BUNIaIKy TEKCT
TaKOX PO3IIUPIOE 3MICT TEPMiHY event horizon, aie
e Oyno O HEMOXIIMBO 0e3 3aCTOCYBaHHS TEPMiHY
black hole, ockinbKy BOHH € CIIOPITHEHUMH SIK ITiJIe
1 4acTHUHA I[1JIOr0.

AHaJIOTIYHO TIIOCapiii Aae cTHcIe TayMadeHHs
mocu coordinates: “ Numbers that specify the position
of a point in space and time” (Hawking, 2016: 236).
A B TEKCTi aBTOP HE TUTBKH JICTATHHO PO3’SICHIOE CYTh
TEpMiHY, a 1 HaBOAWUTH MpUKIaau: “It is a matter of
common experience that one can describe the position
of a point in space by three numbers, or coordinates.
For instance, one can say that a point in a room is
seven feet from one wall, three feet from another, and
five feet above the floor. Or one could specify that a
point was at a certain latitude and longitude and a
certain height above sea level. One is free to use any
three suitable coordinates, although they have only a
limited range of validity” (Hawking, 2016: 27).

Sk 1 y Bumanky 3 event horizon ta black hole,
3MICT IJIOCH event PO3IIUPIOETHCS 3aBISKH TEPMiHY
coordinates: “An event is something that happens at
a particular point in space and at a particular time.
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So one can specify it by four numbers or coordinates”
(Hawking, 2016: 27). IlopiBHsiiMO 3 nediHiliclo B
miocapii: “A point in space-time, specified by its time
and place” (Hawking, 2016: 238). O3HalilOMUBIITUCE 3
UM TIIyMa4deHHSIM, YATa4 OUTHII TMTHOOKO PO3yMiTHME
CYTh HACTYITHOTO BUCIIOBJIIOBAHHSI, SIKE 3yCTPIUAEThCS
B TEKCTI paHille, HIXX aBTOp BCTUTa€ JaTH TEPMiHY
nosicienus: “The lack of an absolute standard of rest
meant that one could not determine whether two events
that took place at different times occurred in the same
position in space” (Hawking, 2016: 20). Bapro 3ayBa-
KHTH, 10 IV10Ca event € OIHIEI0 3 HANMOIIMPEHIIINX B
JIEKCUKO-CEMAaHTUYHOMY TI0JIi TEMIIOPAJILHOCTI: 3ara-
noM 3adikcoBaHo 112 3rajyBaHb B OCHOBHOMY TEKCTI.

Hactymuuii TepMmiH, SKHH TOACHIOETHCS Uepe3
HHU3KY IHIIHX TIOC, — Space-time. Po3’SICHEHHIO
OO  KOCMOJIOTIYHOTO (DEHOMEHa MPHUCBIYCHO
miaBy 2, Space and Time (Hawking, 2016: 17-39), a
B TEKCTi BiH BUKOpHCTOBYeThCs 98 pasis. [lo-mepie
KOHIICIIIiS TPOCTOPY-uacy (space-time) po3risia-
€TbCSI B KOHTEKCTI 3arajbHOi Teopil BiTHOCHOCTI
(general relativity): “The theory of relativity does,
however, force us to change fundamentally ourideas
of space and time. We must accept that time is not
completely separate from and independent of space,
but is combined with it to form an object called
space-time” (Hawking, 2016: 26). Ilo-apyre, cmo-
pioHEHI TepMiHU event & coordinates TOTIOBHIOIOTH
roro 3mict: “It is often helpful to think of the four
coordinates of an event as specifying its position
in a four-dimensional space called space-time”
(Hawking, 2016: 28). C. XOKiHI, JOTPUMYIOUHCH
KaHOHIB HAyKOBO-TIOMYJIIPHOTO JKaHPY, YacTO iJTI0-
CTpy€e CBOi CJIOBa SICKPaBUMH TPHUKIAIAMHU, SKi
JI0TIOMAaraloTh YUTayeBi MIMOIIE 3pO3yMITH CYyTHICTb
seutll: “‘The mass of the sun curves space-time in
such a way that although the earth follows a straight
path in four-dimensional space-time, it appears to us
to move along a circular orbit in three-dimensional
space” (Hawking, 2016: 35). BusHadeHHs x y mioca-
pii nuIIe MOBEpXHEBO 3HAHOMUTH 3 TepMiHoM: “‘The
four-dimensional space whose points are events”
(Hawking, 2016: 243).

SlBume xpotoBuH (wormholes) Tako)X BUHO-
CUThCS B 1y TnaBy — Wormholes and Time Travel
(Hawking, 2016: 174-186) — sika JOKJIaIHO OIUCYE
MPUHIMI X Jil: “<...> one could warp space-time so
that there was a shortcut between A and B. One way
of doing this would be to create a wormhole between
A and B. As its name suggests, a wormhole is a thin
tube of space-time which can connect two nearly flat
regions far apart” (Hawking, 2016: 178). Jediniuis
B II0capii nmpeacTaBisie CO000 KOPOTKUH OTiisi BCiel
miaBu: “A thin tube of space-time connecting distant
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regions of the universe. Wormholes might also link
to parallel or baby universes and could provide the
possibility of time travel” (Hawking, 2016: 244).

Pi3HOBMAOM KPOTOBHHH, SIKA TITOTETHYHO J03BO-
nse momopox y d4aci, € FEinstein-Rosen bridge.
B poskpurri 3MicTy naHOTO TEpMiHY Tiocapii
BiJlirpae KJIIOYOBY POJb, apKE€ B TEKCTI Ioca He
PO3’SICHIOETHCS, 3TaAyIOYUCh JUIIE OIWH pa3. “‘A
thin tube of space-time linking two black holes. Also
see Wormhole” (Hawking, 2016: 237) — nedinimis B
mocapii Bificniae Hac 110 TinmepoHiMa wormhole 3a
OLIBII TeTaTPHUMU TIOSICHEHHSIMH.

[HIIMM TPUKIIAZOM TIIOCH, TIOSICHEHHS SIKOi aBTOP
BUHOCHUTb JIMIIE B TNocapiil, € radar. Tinbku micis
O3HAMOMJIGHHS 3 TIYMa4eHHAM B JOTIOMIKHOMY
noBimomIteHH1 (“A system using pulsed radio waves
to detect the position of objects by measuring the
time it takes a single pulse to reach the object and be
reflected back” (Hawking, 2016: 242), untau-Hecre-
[IQJIICT MOYKE MPABUIIBHO 3PO3YMITH CYTh OCHOBHOTO
TeKcTy: “‘In recent years the even smaller deviations
of the orbits of the other planets from the Newtonian
predictions have been measured by radar and found
to agree with the predictions of general relativity”
(Hawking, 2016: 35).

Naked singularity — e onuH TEpPMiH 3 HaSBHIUM
TTOSICHCHHSM JIUIIE B Tyiocapii. [lopiBHSIMO TeKCT i
BHU3HAYEHHS B II0capii: “Any real star — which would
never be perfectly spherical — could therefore only
collapse to form a naked singularity” (Hawking,
2016: 103): “A space-time singularity not surrounded
by a black hole” (Hawking, 2016: 240). I'moca
Stationary state TaKOX TIYMauHUTbCS TUTBKH B TIIOCA-
pii. I3 1boro MOXKHA 3pOOHUTH BICHOBOK, IO IIIOCapin
po3mmproe iHpopMaTHBHY 0a3y OCHOBHOTO TEKCTY.

Byno BusiBnieHO Takox jediHiiii, Mo MOBHICTIO
nyOnmoThCss B miiocapii. Hampukiaza, MOsSCHEHHs
TepMminy frequency: “For a wave, the number of
complete cycles per second” (Hawking, 2016: 238):
“<...> there is a relation between the energy of light
and its frequency (that is, the number of waves of
light per second) ” (Hawking, 2016: 37). Ananoriuyo
criBnaaae aediHiiist i MOACHEHHS B TEKCTI ISl TEp-
Miny light second / year.

[lincymoByrouH, BUAUTAMO 3 IIISXU TIyMadeHHS
TEPMiHIB B OCHOBHOMY TEKCTi:

aBTOP HABOJWUTH BUYEPITHE TMOSCHEHHS B TEKCTI,
UTIOCTPYIOUM HOTO MpPUKIaAaMH, CXeMaMHM, aHaJori-
SIMH; aBTOP HE JIA€ JKOJIHHUX TOSICHEHb TEPMiHY; aBTOP
Jla€ BU3HAYCHHS TIIOCH 4Yepe3 IHII TepMiHH. [3 11poro
BUTIKArOTh (DYHKIIIT TIIOCAPiI0 B METaTeKCTi: CTHCIAN
BUKJIA/I KIIFOYOBUX PUC TEPMiHY, y3arajJbHEHHS; PO3-
mpeHHst iHpopMaTUBHOI 0a3d OCHOBHOTO TEKCTY;
MOCEPETHHULITBO Y TEKCTOBUX PO3’ICHEHHSX TEPMIHIB.
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BucnoBku. Omxe, MU JOBEIH, IO TIOCAPIN SIK
JOTIOMDKHHUI KOMIIOHEHT METaTeKCTy CITYyKUTh TITyMad-
HHUM CJIOBHUKOM JI0 OCHOBHOTO TEeKCTY. [ TI0CH JIeKCHKO-
CEeMaHTHUYHOTO TIONIST TEeMITOPAJbHOCTI SK B TIOCapii,
TakK 1 B yChOMY METaTeKCTi BiIrpaloTh KITIOYOBY POITH
B PO3KPUTTI /1€l aBTOpa Mpo iCHYBaHHS B Yaci MOYaTKy
1 kiHgt. 3 poro nonsiny “Kopotka ictopist yacy” — e
B MPSIMOMY CEHCI ICTOpisl 4acy Bif HOTO HApOLKEHHS
3 HAyKOBHM IiependadeHHsiM cMmepti Beecsity, ToOTO
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KiHIS “Beix yaciB”. IJocapiii onTuMizye CpuiHATTS
JaHoi iH(popMailii, 0COOIMBO Y THUX BHUIIAJKaX, KOJIU
aBTOp HE HABOJWTbH JKOJHUX MOSICHEHb TEPMiHIB y TEK-
cti. KoMyHIKaTHBHO KOMIIETEHTHHH YHTad CKOPHUCTA-
€TBCS TITOCAPIEM 1 B TAKHHA CIIOCIO IMOTTTHONTH CBOi 3HA-
HHs1. [ paMOTHO yKIa/ieHuii rocapiii € ofHAM i3 3aC00iB
peainizanii roJloBHOI METH HAyKOBO-TIOIYJSIPHOI JTiTe-
parypu — 03HaHOMJICHHSI IIIUPOKOI ayIMTOPIT 3 Iepeio-
BUMH JIOCSTHEHHSIMU HAYKOBOT JTyMKH.
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