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AHAJII3 ING-KOHCTPYKIIIA Y HAYKOBO-TEXHIYHUX TEKCTAX

Y cmammi 30iticneno komniekcnull ananiz KOHCMPYKYil i3 3aKiHYeHHAM -Iing (mak 36anux ing-gopm) y Haykoeo-
MEeXHIYHUX MEeKCMAax aHeiiliCbKo0 MOBOI0, 30KpemMda 8 MmeKcmax Memanypeiiunoi memamuxu. JJociioxicents oXonaoe mpu
OCHOGHI 2pamamutti popmu, sIKi Maromv 0OHAKOSE 3AKIHUEHHS. ~ing, ale GUKOHYIOMb PI3HI QYHKYIL Yy peuenHi: 2epyHOill,
oienpuxkmemnux menepiunvozo yacy (Participle 1) ma 6iodiecnienuii imennux (deverbal noun). Memoio docnioxncenns
€ 8UsA8NIEeHHA (DYHKYIOHATbHO20 HABAHMAIICEHHS KONCHOI 3 Yux popm y npoghecitinux mexkcmax, ix po3nooiny ionosioHo
00 CUHMAaKCUYHUX QyHKyitl (niomem, 000amox, O3HAYEHHs, 0OCMABUHA MOW0), A MAKONC BUSHAUEHHS YACTNOMHOCHI
BIHCUBAHHL.

Mamepianom oocniodcenns cmanu 84 peuenns, 6idiopani 3 7 asmeHmMuyHux cmameil, Wo CMOCylOmMbCsl CYYACHUX
MexHOoN02IU 0OMEHH020 eupobHUYmMea. Bcvoco 6yno npoananizoeéano 138 ing-koncmpykyiil. Pesynbmamu 0ocuiocen-
HAL 3ac6iouunu, wo HaunowupeHiuioio gopmoio ¢ dienpukmemnux (48,55% eunaokis), axuu Hauuacmiwe Qynkyionye
sk o3navenns (35,51%). I'epynoiti cmanosums 37,68% 3azanvhoi Kinbkocmi npukiadis i nauuacmiwe GUKOHYe GyHKyii
0ooamka (12,32%) ma niomema (5,07%,), a makoorc oocmasunu cnocoby 0ii (3,62%). Biodiecnienuii imeHHUK € HatlmMeH
yoreusanoio gopmoio (19,13%,), oonax 6in makooic nauuacmiwie sukonye ynxyii dooamra (7,25%) i niomema (6,52%).

Oxpema ysaea npuodinsacmvcs NPUKIAOHOMY acneKmy 00CII0NCEHHS, A came — aHanizy nepexiady ing-KoHCmpyKyiu 3
AH2IICbKOT HA YKPATHCHKY MOBY, WO € AKMYAIbHUM OISl RePeKiaoayis mexHiyHol iimepamypu ma 6UKiadaqie aHeniucbkol
Mosu npogpecitinoeo cnpamyeanns. Buseneno, wo gyuxyii, axi euxonyioms ing-@opmu 6 ameniticokKitl Mo8i, He 3a624cOU
Maome npamy 8i0N0GIOHICMb 8 YKPAIHCHKIll, W0 YCKIAOHIOE Npoyec nepexiady ma 8UmMazde KOHMeKCmyaibHO020 AHAI3).
Hanpuxnao, dienpukxmemuuxu Moxcyms Oymu K 4aCmMUHOK CKIA0eH020 NPUCYOKd, Max i GUCMYNamu 8 poiii O3HAYeHb,
iHOOT BUKOHYIOUU POTIb BCTNABHUX KOHCIPYKYIU a0 06CMABUH.

Pesynomamu docnioscenns maromo npakmuiry YyiHHICMb [ MOXNCYMb OymMu 6UKOPUCIMAHL Y Npoyect ni02omosKu Cmy-
Oenmie, Wo HABYAIMbCS MEXHIYHOMY nepexnady. Bonu cnpusmumyms gopmysannio nasuuox yumawnms, auaiizy ma
nepexkaady HayKo8O-mexHIUHUX MEeKCMIB, d MAKONC KPAWOMY POYMIHHIO (DYHKYIOHYBAHHS ePAMAMUYHUX (OPM 8 AHIO0-
MOBHOMY MEXHIYHOMY OUCKYPCI.

Knrouoei cnosa: anenilicoka mMosa, HayKo8o-mexHiuKa nimepamypa, ing-KOHCmMpyKyii, 2epyHOiil, OienpuKmMemuuK, io-
oiecnigHull iMeHHUK.
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ANALYSIS OF ING-FORMS IN SCIENTIFIC AND TECHNICAL TEXTS

The article presents a comprehensive analysis of ing-constructions in English scientific and technical texts, with a
particular focus on the field of metallurgy. The study investigates three grammatical forms that share the -ing suffix but
differ in function and usage: the gerund, the present participle (Participle 1), and the deverbal noun. The aim is to identify
the syntactic roles of each form—such as subject, object, attribute, or adverbial modifier—and to determine the frequency
of their usage in authentic professional discourse.

The analysis is based on 84 sentences extracted from seven authentic scientific articles discussing modern blast
furnace technologies. A total of 138 ing-forms were identified and classified. The results show that the present participle
is the most frequently used form (48.55%), most commonly serving as an attribute (35.51%). The gerund accounts for
37.68% of all examples, with the most frequent functions being object (12.32%) and subject (5.07%,), as well as adverbial
modifier of manner (3.62%,). The deverbal noun appears less frequently (19.13%), mainly in the roles of object (7.25%)
and subject (6.52%,).

The article also addresses practical aspects of translating ing-constructions from English into Ukrainian, which is
of particular relevance for technical translators and educators in the field of English for Specific Purposes. It is noted
that ing-forms do not always have direct equivalents in Ukrainian, making translation more challenging and context-
dependent. For example, participles may function as parts of compound predicates, attributes, or parenthetical elements,
while gerunds may serve a wide range of syntactic roles including goal, reason, or manner.

The findings of the study have practical value for the training of students specializing in technical translation. They
contribute to the development of analytical and translation skills, improve the ability to comprehend complex technical texts
in English, and deepen the understanding of how grammatical forms function within scientific and technical discourse.

Key words: English language, scientific and technical literature, ing-constructions, gerund, participle, deverbal noun.

IocTanoBka nmpodjaemu. Y mporeci BUKIAIaHHS
Ta MEPeKJIaJy HAyKOBO-TEXHIUHUX TEKCTIB aHIJIiii-
CHKOIO MOBOIO BHHHUKA€E MOTpeda y THOIIoMy po3y-
MiHHI TpaMaTHYHUX (OpM, SKi BUKOHYIOTH CIIEIIH-
¢iuni ¢yHkuii B pedenni. OqaumMu 3 Takux Gopm €
INg-KOHCTPYKIIi, 1110 MPOSBIISIIOTH SIK BepOajbHi, TaK
i HOMiHaNBbHI BIacTUBOCTI. IX QyHKIiOHATbHE HABAH-
TaKEHHSI BAPIFOETHCS 3AJICKHO BiJl KOHTEKCTY, CTHITIO
Ta CTPYKTYPU PEUEHHs, IO YCKJIAJHIOE IPOLECH
TepeKIiaay i aHamisy.

AHaJi3 1ocaiaKenb. Y CydacHOMY MOBO3HABCTBI
ing-gopMu pO3ITISIIAIOTECS B KOHTEKCTI KOTHITUBHOT
rpaMaTHKH, QYHKI[IOHAJILHOTO CUHTAKCHUCY, a TaKOX
CTHJIICTUYHOTO aHaJli3y HayKoBOTro MoBieHHs. [Ipore,
MOPIBHSHO 3 3araJlbHOBXHMBAaHUMH TEKCTAMH, CHC-
TEMHUH aHami3 (pyHKI[IOHYBaHHS TaKMX KOHCTPYKIIIN

caMe B HAayKOBO-TEXHIYHHUX TEKCTaX 3ajMIIa€ThCs
oOmexxenuM. Lle cTBOproe moTpedy y MpakTHIHOMY
JOCITIIKEHHI 3 METOI0 BUOKPEMIICHHS 3aKOHOMIPHOC-
Tel X B)KUBaHHS.

Merta cTarTi — BU3HaUnTH QPyHKIIi Ta YaCTOTHICTh
BXKHMBaHHsI INg-KOHCTPYKUIN (TEepyHIisl, TIENPUKMET-
HUKa Ta BIJIIECTIBHOIO IMEHHHKA) Y HAyKOBO-TEX-
HIYHUX TEKCTaX aHTIIHCHKOI0 MOBOIO METAITypriiHOT
TEMaTHKH.

Buxkaanx ocHoBHOTrO0 Martepiany. B oOpanux crar-
TAX HAMPO3MOBCIOKEHINIONW (DYHKINER, SIKY BHKO-
HY€ BIJJIIECITIBHUN IMEHHUK € JIonaToK. B OubIocTi
peYeHb TPUCYTHS OLIBII HIXK OJIHA INZ-KOHCTPYKILis,
TIPOTE, OCKITBLKH BIATIECTIBHUN IMEHHHUK BXKUBAETHCS
HE TaK 4acTo SK JIEMPUKMETHUK Ta TepyHIid, Oyio
BUPIILLIEHO 3TrPyIyBaTH yCi BUMIAJAKH HOTO BXXKMBAaHHS.
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The recent technological and metallurgical
improvements in the BF are intensively discussed
including: (I) modifications of BF design, top charging
and measuring system, (II) upgrading of conventional
top charging burden and alternative agglomerates,
(III) developing of tuyeres injection system and
injected materials, and (IV) potentials of waste heat
recovery and usage (Mousa, 2019: 69). — O6rosopro-
FOThCSl OCTaHHI TEXHOJIOTIYHI Ta METaJypriiHi BO-
cxoranenus JI1, Bxmrouatoun: (1) Monudikariiro KoH-
ctpykuii JI1, BepXHHOTO 3aBafOBaHHSA Ta CHCTEMHU
BuMiproBaHHs, (1) MozmepHi3alito 3BU4aifHOTO BepX-
HBOT'0 3aBaJIFOBAHHS [IMXTH T AJIBTEPHATUBHUX AIJIO-
Mmepartis, (I1I) po3poOky cucTemMn HarHiTaHHA QypMH
ta (IV) nmoTenmian yruizamii Ta BAKOPUCTAHHS BiJI-
MPAIbOBAHOTO TETUIA.

Y naHomy pedeHHi JeKibKa ing-KOHCTPYKITiH: IBidi
BKUTHH BijyliecTiBHUM iMeHHMK charging y (yHkuii
J0/laTKa, TAaKOXX BOHM BU3HAYAIOTHCS] PHUKMETHUKOM,
upgrading Ta developing — Biyi€CIiBHI IMGHHUKH, SIKi
BU3HAYAIOTHCA HOMIHATUBHUM MOECIHAHHAM «Oof» +
IMEHHUK, Ta y JaHOMY BHIIaJIKy BOHH TaKOXX BKUTHH Y
(ynukuii nonarka. e y peuenHi € including — nienpuk-
METHUK 00pasy Aii Ta measuring — II€MNPUKMETHHK
TEMEepPilIHBOro Yacy y GyHKIii O3HaYCHHSL.

For instance, the BF charging system was
developed to sustain a good distribution of feeding
materials inside the furnace and consequently improve
the gas streaming and production rate (Mousa,
2019: 72). — Hanpuknaz, cuctema 3apairoBanus /11
Oyia po3poOiieHa, 11100 3a0€3MEYUTH XOPOIIUI PO3-
MOJTIJT MaTepialiiB 110 MOJAIOTHCS BCEPEAMHI medi i,
OT)Ke, SMEHIINTH BUTPATH Ta3y Ta MOKPALTUTH IIBHI-
KiCTh BUPOOHHMIITBA.

Streaming — BigmiecniBHUI iMEHHUK Yy (yHKuii
Jo7laTKa, BH3HaueHWW npukMmeTHukoM. Charging —
JIEMPUKMETHHK y QyHKIIIi 03Ha4eHHsI, TaK sK i feeding
ABIISETHCS JIEMPUKMETHUKOM Y (DYHKIIIi O3HAYCHHS.

Recently measuring devices (vertical probe and
tuyeres probe) were designed to assist the development
of BF modeling (Mousa, 2019: 75). — HemonaBao
BUMIpIOBaJIbHI TpUIaAN (BEPTUKAIBHHUIA 30H 1 30HA
¢bypmu) Oynmu po3poOieHi Al CHPHUSIHHS PO3BUTKY
mogentoBadHus JI1.

Measuring — Ai€enpuKMETHHK Y (QYHKIi O3HA-
yeHHs. Modeling — BijtiecniBHAN IMEHHUK Y (PYHKIIIT
JI0/1aTKa.

Some developments were able to reach a full-scale
implementation (such as pulverized coal injection,
charging coke, and cold-bond briquettes) in modern
BF while others (such as self-reduced agglomerates,
biomass for top charging and injection, top gas
recycling, recycling of dustand sludge, and minimizing
dust emissions) are still under investigation in pilot
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and lab scale (Mousa, 2019: 75). — Jlesiki po3poOku
3MOITIN JIOCSTTH TIOBHOMACIITAaOHOTO BIPOBAKEHHS
(HarpuKITa, BIOPCKYBAaHHS MIIONOAIOHOTO BYTIJIIA,
3aBaHTa)KEHHS KOKCY Ta OPHKETIB X0JI0AHOI 00poOKN)
y cyuacHux HII, Toai sk iHIN (HAmpUKIad, caMOBi-
HOBJICHI aryiomeparu, 0iomaca sl BEpXHBOTO 3aBa-
JIIOBaHHS Ta BIPHUCKYBaHHS, NepepoOKa BEPXHBOTO
rasy), mepepobka Mmuiry Ta MyJIy Ta MiHIMI3aIlis BUKH-
IiB MMUJTY) BCe Ie nepeOyBaroTh y cTallii po3poOKH B
nabopaTtopHHUX MaciTadax.

Y peuenni Oyino ABidi BXUTO recycling, 1110 € Bijii-
€CIIIBHUM IMEHHUKOM Yy (YHKIIT JOAaTKA. Y IIePIIOMY
BUIIAJIKY BiTIECTIBHIA IMCHHUK BU3HAYAETHLCS TIPU-
KMETHHUKOM, a B IPYTOMY HOMIHAaTHBHUM HO€THAHHIM
«of» + imennuk. Takoxk Oyio nBiui BKUTO charging,
IO B JAHOMY BHIAJKY SIBISIETHCS TEPYHIIEM Y QYHK-
ii mogarka.

These materials contain a valuable amount of iron,
lime, and carbon but it has a wide range of particle
size, moisture content and chemical composition
which make it unstable for direct recycling without
sorting, preparation, and agglomeration to fulfill
the specific requirements for charging back into BF
(Mousa, 2019: 77). — Lli marepiaqu MICTATh Bax-
JIUBY KITBKICTh 3ajli3a, BallHA Ta BYIVICITIO, aji¢ BOHU
MalOTh HIMPOKUH Jiarta30H po3Mipy YaCTHHOK, BMICTY
BOJIOTH Ta XIMIYHOTO CKJIafy, 10 pOOHUTH Oro HecTa-
OlmbHUM Al TpsIMOi TiepepoOKu Oe3 copTyBaHHS,
IIJITOTOBKH Ta aryioMepailii, 1100 3aJ0BOJIbHUTH KOH-
KpPETHI BUMOTH 11010 ToBepHeHHs 10 [I1.

Recycling — BimmiecniBanii iMeHHUK y (QyHKIIT
HENpsIMOTO JoAaTKa. Sorting — repyHaid y QyHKIii
Henpsimoro pofarka. Charging — repysaiil y QyHKIii
O3HAYCHHS.

On the other hand, the industrial trials demonstrated
possible recycling of 10.9 kg of briquettes (containing
40% of BOF sludge) per tHM to the steel shop (Mousa,
2019: 78). — 3 iHmoro OOKy, MPOMHCIOBI BHIPO-
OyBaHHS IPOIEMOHCTPYBAIM MOMKJIMBY IepepoOKy
10,9 kr O6pukeri (1o mictsats 40% umamy BOF) Ha
tHM 1o metairypriiHOTO TIEXy.

Recycling — BigmiecmiBHUN iMEHHUK y (QyHKIIIT
Jonatka, BU3HAYEHUH MPUKMETHIKOM Ta HOMIHATHB-
HUM nioeqHaHHAM «of» + imennuk. Containing — mie-
MPUKMETHHK y (DyHKIIIT O3HauCHHS.

Tpoxu MeHIIIe BUINAAKIB, JIe BiUII€CTIBHUMA iIMEH-
HUK B OOpaHHX CTATTAX y PEUYCHHI BUKOHYE (QPYHKIIIO
migMera.

The developing of charged burden, furnace design,
injection technologies, and process control helps in the
reduction of coke consumption (Mousa, 2019: 72). —
Po3po0ka 3aBajroBaHHs, KOHCTPYKIIIT Medi, TEXHOJIO-
rii HarHITAaHHS Ta YMPaBIiHHS MPOIECOM JOoToMara-
I0Th 3MEHIIIUTH CIIOKUBAHHS KOKCY.
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It is, however, recognized that proficiency testing
is not a usual and expected element in the accreditation
of most types of inspections (ILAC, 2014: 4). —I1pore,
BHM3HAETKCS, IO TECTYBAaHHS PiBHS KBaJi(ikarlii He €
3BUYAHUM YH OYIKyBaHUM EJICMEHTOM aKpeauTarlii
IIpH OUTBIIIOCTI TUTIB 1HCTIEKIIiH.

It was reported that charging of PRA with a
reduction degree of about 70% could reduce the
CO, emission from BF by ~10%, as shown in Fig. 8
(Mousa, 2019: 79). — IloBigomsuiocs, IO 3aBaJio-
BauHs [IBA 3i crymenem BimHoBmeHHs 6mu3bko 70%
moxe 3MeHmuTu Bukuau CO, 3 JIII Ha ~ 10%, sk
MOKa3aHO Ha puc. 8.

The proper mixing of PC with the hot blast,
uniform distribution of PC across all tuyeres, low
N2 input into the BF and maximizing retention time
of coal in the tuyeres are necessary to achieve high
combustion efficiency (Mousa, 2019: 81). — Ilpa-
BUJIbHE 3MilryBaHHs BB 3 rapsiunm noBiTpsiM, piBHO-
MipHu# po3noain BB mo Bciit Gpypwmi, HU3bKHI BMICT
N2 y b® Tta MakcuManbHH{ 4ac YTPUMaHHS BYT1LIS
B (hypMax HEOOXiTHI AT TOCATHEHHS BUCOKOI €(eK-
THBHOCTI 3TOPSTHHS.

Mixing — BijlieClliBHAN IMEHHHUK Yy (QYHKITIT TIi/1-
MeTa, 110 BU3HAYAETbCA O3HAUCHUM AapTHUKIEM Ta
MPUKMETHUKOM. Maximizing — IiENPUKMETHUK Yy
(byHKIIIT O3HAYCHHSI.

Although the charging of nut coke can contribute
to saving of lump coke in BF and reducing the coke
losses, it is still a type of fossil fuel that generates fossil
CO, emissions (Mousa, 2019: 77). — He3Baxkarouu Ha
Te, 10 3aBAHTAKEHHSI KOKCY MOXKE CIPHUSITH EKOHOMIT
KyckoBoro kokcy B JIIT Ta 3MEeHILIEHHIO BTpaT KOKCY,
BOHO BCE€ III¢ € BHJIOM BHKOITHOTO IaJIMBa, SIKE TeHe-
pye Bukuan CO,

Charging — BigiecmiBHHI IMCHHUK Y (YHKIIIT ITi]T-
MeTa. BuzHadaeThcs 03HaUCHUM apTHKIIEM, reducing —
repyHaid y ¢yHKUii HempsMoro jaonarka. Saving —
TEX TepyHIiH y QpyHKIIi HenmpsiMOTo J0/aTKa.

One of the critical issues that should be considered
to get smooth operation is the uniform mixing of nut
coke in the ore layer to maintain proper gas distribution
and maintain the required permeability especially in
the cohesive zone (Ahmed ta in., 2016: 110). — Onaum
13 HaWBaKJIUBINIMX UTAHb, 10 CJIIJl PO3IVISTHYTH JIJIs
Oe3mepebiitHoi poOOTH, € PIBHOMIpHE 3MINTyBaHHSI
TBEPJIOTO KOKCY B 3ai3HiH pymi, 00 miaITpuMyBaTu
HaJICKHUH PO3IOJIiI Ta3y Ta HeoOXiTHY TPOHHUKHICTB,
0Co0IMBO B 30HI KOresii.

Mixing — BiggiecniBHui IMEHHUK y (QyHKii min-
Mera. lled BigmiecaiBHUK IMEHHHUK BH3HAYAETHCS
IIPUKMETHUKOM Ta O3HAYE€HUM apTHKIIEM.

On the other hand, steel manufacturing is one of
the most significant energy- and carbon- consuming

sectors (Mousa, 2019: 71). — 3 iHmmoro 60Ky, BUp0oO-
HUIITBO CTaJll € OJHUM 13 HAHBaXKJIMBIIIUX CEKTOPIB,
10 CIIOKMBAIOTH EHEPTilo Ta BYTiJUIA.

Manufacturing — BigIieCTiBHUN iMEHHUK, IO
BU3HAYAETHCSI IPUKMETHUKOM Ta BKMBAETHCS Y (PyHK-
uii miamera. Consuming — JiENPUKMETHHUK Y (QYHKIIT
MPaBOCTOPOHHBOTO O3HAYCHHSI.

VY ¢yHKII] YaCTMHU CKJIAJIGHOTO IMEHHOTO IpPH-
CylKa BIIIIECTIBHUM IMEHHUK BXKHBAETHCS ITOCHUTH
PiIKO — B MPOaHATi30BAHUX CTATTAX HE OYyII0 KOTHOTO
BUTIAJIKY.

B anmmoMoBHI HayKOBO-TEXHIUHIH JiTeparypi
Taka YaCTUHA MOBH SIK TePYH/IH € TOCUTh BKHBAHOIO.
lepynniii y QyHKIii gonarka 3ycTpidaeThes JAOBOIMI
9acTo, 110 3yMOBIICHO HE JIUIIE HOTO AIECITIBHOIO, a i
IMEHHHKOBOIO TIPHPOJIOIO.

The furnace size accounts for only 50% of BF
improvements in productivity while many other
parameters are responsible for increasing productivity as
can be seen in Fig. 1 (Mousa, 2019: 72). — Po3mip meui
craHoBUTH Jumie 50% TOMIMIIIeHHsT MPOTYKTHBHOCTI
JIL Tomi sik Gararo iHIIMX TapaMeTpiB BiIOBIIAOTH 32
IIBULIEHHS IPOAYKTHUBHOCTI, SIK LI BUJHO Ha pHC. 1.

Increasing — repynaiit y ¢ynkuii nogarka, Bu3Ha-
YaeThCs MPUHMEHHUKOM for.

Furthermore, steel is the most recycled material in
the world; with over 650 Mt (million ton) recycled
annually and over 97% of the raw materials used for
steelmaking were converted to steel products and
by-products. (Mousa, 2019: 71) — Kpim Toro, craib
€ HalOLIbII MepepoOIIOBAaHUM MarepialioM y CBITi;
IOPIYHO TIepepoOIeThCs moHa 650 MITH. T (MITH. T),
i moHax 97% cupoBUHM, IO IEPETBOPIOETHCS HA CTA-
JIeBi BUPOOH Ta TOOIYHI TIPOTYKTH.

Steelmaking — repynniit y pyHkuii rogarka tex i3
npuiMeHHUKOM for.

Some of the steel plants recycled these materials
during sintering of iron ore while other companies
have a briquetting plant which can efficiently convert
such secondary materials into cold bonded briquettes
instead of the landfill (Mousa, 2019: 77). — Hesxki
MeTaTyprifiHi 3aBOJIU MIePepOOIIsUIN 11 MaTepiaiu Imijl
Yac CIiKaHHA 3aJi3HOI Py, TOMI AK iHIII KOMIaHii
MaroTh OpPUKETYBAJIbHUNA 3aBOI, SKHA MOXE e(eK-
TUBHO TIEPETBOPIOBATH TaKi BTOPWHHI MaTrepiaaul B
OpUKETH XOJIOMHOI 0OpOOKH 3aMicTh TOTO, 100 3Ba-
JIFOBATH 1X HA 3BAJIMILA.

Sintering — repyHuidi y ¢yHKOIl gomarka.
Briquetting — nienpukMeTHUK y (yHKIIIT TIBOCTOPOH-
HBOTO O3HAYCHHS.

Our recent research has discussed the effect of
charging briquettes containing torrefied sawdust
on the BF efficiency and process stability (Mousa,
2019: 79). — HemonaBHe Haiiie AOCHIIPKCHHS BUCBIT-
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JIFOBAJIO BIUIMB 3aBAJIFOBAHHS OPHKETIB, 11O MICTSTh
TOpPCHUIOBaHy THpCY, Ha edektuBHicts /Il Ta cra-
OUIBHICTH MPOLIECY.

Charging — repynmiii y ¢yHkmii mgomarka.
Containing — Ai€ENPUKMETHHUK Yy (PYHKIIIi O3HAYCHHS.

Takox, TepyHIid HEPIIKO BKHUBAECTHCA y (DyHKITT
maMmera.

The global energy consumption in steelmaking is
estimated to be about 20% of the annual industrial
energy requirements (Mousa, 2019: 71). — I'mo6ansHe
CHIOKMBAHHS €HEPTiil y CTajJerIaBUIbHOMY BUPOOHH-
IITBi, 32 OIlIHKaMH, CTAaHOBUTH Onm3bko 20% pidHUX
noTped MPOMHCIOBOI €HEpTii.

Charging of developed briquettes or pellets into the
hot metal showed endothermic reactions within the
briquettes, which decreased the heating and melting
rate in case of briquettes (Mousa, 2019: 77). — 3aBa-
JIIOBaHHS MOJIEPHI30BaHUX OpHKETiB a00 rpaHyn y
PO3MJIaBIeHUH MeTal MoKa3ajo SHIOTEPMiuHi peak-
il BcepeanHi OPHUKETIB, 1110 3MEHIITYBaJIO HIBHKICTh
HarpiBaHHS Ta IUIABJIEHHS Y BUMAIKy OpPHKETIB.

Charging — repyHIii y QyHKIIT CKIaISHOTO Tij-
MeTa, BU3HAYCHUH HOMIHATUBHHUM IO€THAHHAM «Of»
+ imennuk. Heating Ta melting — repynniil y QyHkmii
O3HAYCHHSI.

Tackling CO, emission is one of the most
critical tasks facing the world today because further
pollutions and emissions will threaten our health,
communities, economy, and international security
(Mousa, 2019: 71). — bopotsba 3 Bukugamu CO, —
OJIHE 3 HABaXUIMBIIINX 3aB/AaHb, SIKE CbOTOHI CTOITH
Mepes CBITOM, OCKIJIBKH MOAAJbII 3a0pyIHEHHS Ta
BUKU/IN 3arpOKyBaTHMYTh HAIIOMY 3/0pOB’I0, I'PO-
MajiaM, eKOHOMIII Ta MKHAPOMIHINA Oe3rerti.

Tackling — repynpmiii y ¢pynkmii migmera. Facing —
TEMPUKMETHUK Y (DYHKIIIT O3HAYSHHSI.

Steelmaking is one of the most intense energy
consuming in the industrial sectors (Mousa,
2019: 69). — BupoOHUIITBO cTaji € OIHUM 13 Haii-
OLTBII eHEePTo3aTPaTHUX CEKTOPIB MTPOMHUCIOBOCTI.

I'epynniit steelmaking pxuTwii y QyHKIii miamera.
HienpukMeTHUK consuming — y (QyHKIIiT O3HaueHHSI.

A ocb y (QyHKUIT CKIIaIeHOT0 IPUCYKa B 0OpaHuX
CTaTTAX TePYHAIH BXKUBABCS PiKO, IPOTE B OIHOMY
BHITAJIKy HaBITh OYyJIO BYKUTO TACUBHHUNA T€PYHIIM.

Further research and development on PCI
technologies and understanding the behavior of PC at
high injection rate (200-300 kg/tHM) to the BF are
still needed (Mousa, 2019: 84). — Ilomanbrr xoci-
JDKEHHS Ta po3poOku TexHosorid BBIT Ta pozyminns
noBeniHkn BB mpu BHCOKIA HIBUAKOCTI BIOPCKY-
BauHs (200-300 xr/TI'M) mo I Bce 1m1e HeoOXiaHi.

Understanding — repyHziit y ¢hyHKIII CKiIa1eHOTO
MIPUCYIIKA.
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Also, specific attention is being paid nowadays on
the recovery of waste heat in the integrated steel plant
using waste heat recovery unit (Mousa, 2019: 75). —
Kpim Toro, choromi ocobnmuBa yBara MpHIUISETHCS
yTHITI3allii BiAIparbOBaHOTO TEIUIAa Ha IHTErpOBa-
HOMY MeTalypriiHOMy KOMOiHaTi, BAKOPUCTOBYIOUH
YCTaHOBKY peKyIiepallii BinpabOBaHOTO Teria.

Being paid — macuBHu repynaii y GyHkii ckia-
neHoro npucynaka. Using — JIEMPUKMETHUK CYITyTHIX
o0OcTaBuWH.

VY ¢yHKiii 03HAYCHHS YaCTillle BKUBAETHCS Hi€-
MPUKMETHHK, IPOTE TEPYHAIN TEK 3yCTPIHAETHCS.

Intensive work was done to return generated
by-products as substitutes to raw materials in the steel
making process (Mousa, 2019: 77). — byna npoBe-
JieHa IHTEHCHUBHA po0O0Ta 3 MOBEPHEHHS BUPOOICHUX
MOOIYHUX MPOAYKTIB SIK 3aMiHHUKIB CHPOBUHH B IPO-
1eci BUPOOHMIITBA CTAJII.

Increasing attention was recently paid on using
renewable biomass as a source of heating and reducing
agent instead of fossil fuels to mitigate the fossil CO,
emission in ironmaking (Mousa, 2019: 79). — Hemio-
JAaBHO BCE OUTBINE yBarwm NPHUIIISIOCS BUKOPHC-
TaHHIO BiJHOBJIIOBAHOI OioMacH SK JpKepelia Harpi-
BaHHSI Ta BIJTHOBHHUKA 3aMiCTh BUKOITHOTO IajIMBa JUIs
3meHIieHHs BukuiB CO, BiJl BUPOOHHUIITBA 3aJTi3a.

Increasing — mienpukMeTHuk y (yHKIii 03Ha-
yeHHs. Using — repyH/ii y ¢yHKIIi MTPHIAMEHHUKO-
Boro momarka. Heating, reducing Ta ironmaking —
repyHIil y QyHKII 03HAYSHHS.

CrocoBHO repyHais y QyHKUii 0OCTaBUHH, TO Y
00paHNX HayKOBO-TEXHIYHMX CTaTTSAX BiH Haldac-
Tillle BXHUBABCS IK 00CTaBHHA CIIOCO0Y il

Organizations seeking permission to reproduce
material from ILAC publications must contact the
ILAC Chair or Secretariat in writing for example via
email (ILAC, 2014: 2). — Opranizauisi, sika Oaxxae
OTpHMaTH JI03BU1 Ha BUKOPUCTAHHS Marepialy 3
nyonikamii ILAC, moBHHHA 3B’S3aTHCS 3 TOJOBOIO
ILAC abo 3 cekperapeM y MUCBMOBIH GopMi, HapH-
KJIaJ] 4epe3 eNEeKTPOHHY IOMITY.

Seeking — mienpukMeTHUK y (QYHKLIl MpaBoOCTO-
pPOHHBOTO O3Ha4YeHHs. Writing — repyHIiil y QyHKuil
00CTaBUHU cOCcO0y Aii.

Charging of 20 kg/tHM of charcoal could reduce
the coke consumption by 30 kg/tHM due to decreasing
of the TRZT (Mousa, 2019: 80). — 3aBaHTaXCHHS
20 xr/tTI'M ByTijuIs MOXeE 3MEHIINTH CHOKHBaHHS
kokcy Ha 30 xr/TI'M uepes 3menmenns TP3T.

Charging — repynmii y ¢yHKOii migmera.
Decreasing — repyHaiii y ¢QyHKIil 0OCTaBUHH CHO-
coOy ii.

Preparation of hot blast begins by heating the
stoves using gas fuel mixture of coke oven gas
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(COQ), natural gas (NG) and BF gas (BFG) (Mousa,
2019: 74). — [ligrotoBka raps4oro MmoBiTps MOYHHA-
€THCS 32 TOTIOMOTOI0 HArpiBaHHS eYei, MPH [bOMY
BUKOPHCTOBYIOYM Ta30NalUBHY CYMIIll KOKCOBOTO
razy (COGQG), npupomuoro razy (NG) Ta razy Il
(AIIG).

Heating — repynaiit y ¢yHkuii odctaBuHM. using —
JiEMPUKMETHHK y QyHKIii 00CTaBUHU cr1oco0y Aii.

However, the deterioration of the mechanical
strength by adding the biomass, the higher need for
cement and the disintegration of such agglomerates
by increasing the temperature in the BF shaft are
still the main challenges limited its positive impact
(Mousa, 2019: 79). — Oanak, MOTipIICHHS MEXaHI4-
HOT MIILIHOCTI 332 PaxyHOK Ji0/laBaHHs OioMacH, BHIIA
moTpeba B MEMEHTI Ta pO3Iaj TAKUX arjioMepariB 3a
paxyHOK MiJIBHUIICHHS Temneparypu B maxti J{I1 Bce
11€ 3aJIMIIAI0THCS OCHOBHUMH MPOOJIeMaMu, 0OMexe-
HUMH HOTO MO3UTHBHUM BIUIHBOM.

Adding — repynuiit y ¢ynkuii obctaBuHM MpU-
ynHM. Increasing — repyHziil y ¢yHKIii o6cTaBuHN
criocoOy ii.

Takoxk y ¢yHKIii 0OCTaBUHHM MPUYHHU TePYHIIH
BXKHUTHUI B HACTYITHOMY BUIIAJIKY.

These topics are reviewed and discussed in some
details to elucidate the potential of recent progress in
BF technology in saving the energy consumption and
lowering CO, emission. — L{i TeMu nepernsagaroTscs Ta
00TOBOPIOIOTHCS 3 IEIKAMH JACTAJISIMH, II00 3’ CyBaTH
noteHmianx nporpecy B texHoxorii JI1 mis exoromii
CHEProCIOKMBAaHHS Ta 3MeHILIEeHHS BUKUAIB CO,.

VY ¢yskuii o6cTaBUHM Yacy repyHAid BKUTHH Y
TaKUX BUMAJIKAX:

Within such limited time, it is crucial to assure that
most of the coal is gasified before escaping the raceway
region; otherwise, it will be swept into the coke bed
and consequently deteriorates the permeability of
active coke zone (Mousa, 2019: 84). — IIpotsarom
TAKOro OOMEXKEHOTO 4acy Ha/J3BHYANHO BaXKJIHMBO
3a0e3meunTH, o0 OiNTbIIa YacTHHA BYTULISA Ta3udi-
KyBajacs Tepel TUM, SIK BHIUTH 3 00JacTi JTOPIKKH;
iHakIe BiH Oyjie 3aHEeCEHWH y KOKCOBHH Imap i, siK
HACJiI0K, TOTIPIINTh MPOHUKHICTH 30HH aKTUBHOTO
KOKCY.

The fossil carbon is the primary source of heat
and reducing agents in iron and steelmaking and
consequently represents a major contribution to
the global anthropogenic CO, emission (Mousa,
2019: 71). — Byrinist € OCHOBHHM [KEpPEJIOM Teria
Ta BIJTHOBHHKIB NIPW BUTOTOBJICHHI 3ajli3a Ta CTali, a
OTK€, OCHOBHOIO YaCTHHOIO TJIOOAILHUX aHTPOIIO-
reaHux BUKUAIB CO,.

Reducing — me mienpukMeTHUK y (QyHKIII O3Ha-
yenHs1. Making — repyHniil y ¢yHKIIiT 0OCTaBHHU 4acy.

B o0panux crarTsix Maiie HE BXKUBaBCSI TepyHIIIN
y dyHKLIi 00cTaBUHH Yacy.

The ironmaking process is the highest CO,
emission part in steel production route due to the
intensive utilization of fossil fuels for heating, melting,
and reduction of iron ores (Mousa, 2019: 71). — IIpo-
Lec BUPOOHMIITBA YaBYHY € HAaWOUIBIIOI YacTKOIO
Bukuzais CO, y npoueci BUpOOHUITBA CTalli 3aBASKH
IHTEHCUBHOMY BHKOPHCTAaHHIO TBEPJAOTO IMajMBa JUIs
HarpiBaHHs, TUIABJICHHS Ta BiHOBIEHHS 3aTi3HUX
pyx.

Ironmaking — nmienpukmeTHUK y (yHKIT O3HA-
YeHHs, heating Ta melting € repynzaiem y QyHKIii
00CTaBUHM I1JI1.

The discussion will focus on the development in
BF design and measuring systems, developing top
charging materials, the progress of tuyeres injection
and the recent potentials in waste heat recovery from
BF slag (Mousa, 2019: 71). — OG6roBopenHst Oyne
30CepeIKeHEe Ha PO3pOO0II KOHCTPYKINH Ta BHMi-
proBasibHEX cucteM /[II1, po3poOri marepiamiB st
3aBaJIOBAHHS, PO3BUTKY TEXHOJIOIll BIIOPCKYBAaHHS
B pypMH Ta HEAAaBHHOMY ITOTEHIIIATY YTHIII3aMii BijI-
panpoBaHoro temia i3 nuiaky 11

Measuring — fAi€eNpUKMETHUK Yy (yHKOii o3Ha-
yenns. Developing — repynuiii y ¢yHKIii o0cTaBuHHI
mim. Charging — nmienpukMeTHUK y QyHKIIi 03Ha-
YEHHSI.

I nume B ogHOMY BUMAKy OyB BXUTHU TepyHIIN
y yHKUii cynmyTHIX 0OCTaBUH.

Mixing of nut coke within the ore bed is very
effective in the enhancement of carbon solution loss
reaction from active coke while protecting the large
size coke from gasification and disintegration (Mousa,
2019: 76). — 3minryBaHHS KOKCY B 3aJi3HIHN pymi ayxe
e(eKTHBHO AJISl MOCHJICHHS peakiii BTpaTu ByTJie-
LEBOTO PO3YHMHY BiJl aKTUBHOTO KOKCY, OJAHOYACHO
3aXHINAI0YH KOKC BEITMKHX PO3MIpiB BiJ razugikarii
Ta po3namy.

Mixing — repyHIiid y ¢QyHKIIi CKIIAIEHOTO Tija-
Meta. Protecting — repyHmiil y QyHKINT CymyTHIX
00CTaBUH.

Ha BigMiHy Bin TepyHIis, AI€NPUKMETHUK Y
peYeHHI OKpiM IMEHHHMKOBHX (YHKIIH BUKOHYE
(hyHKITIT IPUKMETHUKA, 2 OTXKE Y PEUCHHI BXKHUBAETHCS
B sikocTi o3HaueHHs. J[o pedi, Taka QpyHKIIiS B pedeHH1
JUIsL IIENPUKMETHUKA € HAHYaCTOTHILIOKO.

Moreover, steel production and usage are expected
to increase to reach 2.8 billion tons to meet the future
needs of a growing population in 2050. — Binpme
TOTO, OYiKy€eThes, mo B 2050 pori BUPOOHHUIITBO Ta
YKUTOK cTaii 30UtbmuThest 10 2,8 mupa. Tow ams
3aJJ0BOJICHHSI MalOyTHIX MOTped 3pOocTarovoro Hace-
JICHHS.
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Besides, CO, Breakthrough Program was launched by
the American steel industry aims to dramatically reduce
CO, emission from iron and steelmaking processes
(Mousa, 2019: 71).—Kpim Toro, IIporpama CO,-tipopuBy,
3aI0YaTKOBAHA AMEPHKAHCHKOI0 METAypTiifHOIO IpO-
MHCJIOBICTIO, Ma€ Ha MeTi pi3ko 3meHIuTH Bukum CO,
13 IporieciB BUPOOHHMIITBA 3aJ1i3a Ta CTaIl.

B o0panux cTaTTsX IOCHTBH PIKO 3yCTPIUa€eThCs
JIEMPUKMETHHK, SIKUI BUpaXSHUH y TpyIIi continuous.

Nowadays, the reduction of specific energy
consumption and CO, emission are coming on the top
priorities of iron and steelmaking due to the dynamic
growth of energy prices as well as the commitment
of governments to decrease CO, emissions according
to Paris agreement which entered into force on
4 November 2016 (Mousa, 2019: 71). — Ha croromHi
3HIDKEHHS TUTOMOTO CIIOKUBAHHS €HEPTii Ta BUKU/IIB
CO, € TOJIOBHUMH TIPIOpPUTETAMH BUPOOHHIITBA METa-
yprii i3-3a AMHAMIYHOTO 3pOCTaHHS LiH Ha €Hep-
TOHOCIT, a TakoK 3000B’SI3aHHS YPAAIB 3MCHIINTH
Bukuau CO, BianoBiaHo a0 Ilapusbkoi yroau, sika
Habpana ynaHOCTI 4 JInctomama 2016 p.

Coming sBJIsiE cOO0I0 MIEMPUKMETHUK Y (PYHKITIT
cKiIajieHoro npucynka. Steelmaking — repynpuiii, Bupa-
YKEHHH I0JaTKOM, SIKOMY Tlepeye NpUiMeHHHUK of.

These benefits are including (i) lower consumption
of expensive coke, (ii) replacing high-rank expensive
coal with low grade cheaper coals, (iii) longer life
period of coke oven, (iv) higher BF productivity,
(v) higher flexibility in BF operation, (vi) improving
the hot metal quality, and (vii) lower CO, emissions
(Mousa, 2019: 81). — Lli mepeBaru BKIIOYAIOThH
(1) HWKYE CIIOXKHMBAaHHS JOPOTOro KOKCYy, (ii) 3aMiHy
JIOPOTOTO BYTLUISI BUCOKOTO KJIACY JICIIEBUM BYTLJI-
JIIM HH3BKOTO Kiacy, (iil) OUTII TpHBANIHA TEpMiH
CITy’)kOM KOKCOBOi medi, (iv) BHINY NPOAYKTUBHICTH
AIL, (v) 6inpiry rayukicts y pesxxumi I, (vi) mokpa-
LICHHS SIKOCTi Tapsiuoro Merany Ta (Vil) 3HHKEHHS
Bukuais CO,.

Including — nmienpukmeTHUK y (QYHKIIT cKiaae-
HOTO TIpucynka, Bupakenmii Present Continuous.
Replacing —repynaiit y pyHkuii qogarka. Improving —
TeX repyHIid y QpyHKUii onaTka.

The 2010 revision of ILAC P9 was undertaken at
a time in which major activities and considerations
around PT participation requirements were occurring
in a number of areas (ILAC, 2014: 4). — Penakmiro
ILAC P9 2010 poky Oyno meperisiHyTo B TOH dac,
KOJIM OCHOBHi 3aXOAM Ta MIpKyBaHHS IOJO BUMOT
npo ydactb y TK BigOyBanucs y psui obnacreil.

Occurring — JienpukMeTHUK y (GyHKIIT cKiae-
HOTO TIpucCyaKa, Bupaxkenuit Past Continuous.

VY ¢yHKIiT 00CTaBUHM IEMPUKMETHUK HE € 9acTO
BKUBAaHUM B OOpaHMX HAYKOBO-TEXHIYHHMX CTaTTSX.
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B ¢yHkuii oOcTaBuHM Yacy Ta NMPUYMHU BiH BXKHBa-
€THCS JIUIIIE TI0 OTHOMY Pa3y.

Each accreditation body undergoes peer evaluation
according to ILAC rules and procedures prior to
becoming a signatory to the ILAC Arrangement
(ILAC, 2014: 2). — KoxeHn oprau 3 akpenurarii mpo-
XOJUThH €KCIEPTHY OILIHKY BiJIOBIAHO A0 MPaBUI Ta
npoueayp ILAC nepen TUM SIK CTaTH MiJAITHCAHTOM
YTOJIH.

According — gienmpuUKMETHHK y (DYHKIII{ BCTABHOTO
€JIEMEHTA, a caMe CIoNyYHuKa. Becoming — mienpuk-
METHHUK y QYHKLIT 0OCTaBUHH Yacy.

With increasing PCI, O, enrichment is an important
factor that affects the RAFT (Mousa, 2019: 88). — 3i
30inbmenHsM BBII 36arauenns O, € BaxIuBUM (ak-
TOopoM, 110 BrunBae Ha TAII/I.

Increasing — mieMpUKMETHHKOBUI 3BOPOT Y (yHK-
1ii 0OCTaBUHY NMPUYMHHU.

Takox, NiENpUKMETHUK OyB BXHUTHUH B (QYHKIII
00CTaBUHU crOco0y Aii.

Other means may include the regular use of
reference materials, or replicate tests or calibrations
using the same or different methods (Energy,
2016: 83). — Inmi 3acoOn MOBUHHI BKIIOYATH B ceOe
peryispHe BUKOPHUCTAHHS JOBIJIKOBHX MarepiajiB
a00 MOBTOPEHHS TECTYBAaHHS UM KaliOpyBaHHS BUKO-
PHUCTOBYIOUH Ti caMi UM 1HIII METOJIH.

JienpukMeTHUK y (QYHKIII CYIyTHIX OOCTaBHH
BXKHBAETHCS JICIIO YaCTiIlIe, HK TepyH/IiH.

It also aims to assist accreditation bodies to
consistently define and apply relevant PT policies,
thereby providing a tool for harmonization in the
process of establishing multilateral and bilateral
agreements (ILAC, 2014: 5). — Bona Takox Mae Ha
METi JIOMIOMOT'TH OpraHaM 3 aKpeAauTalliil MOCiJOBHO
BH3HAYaTH Ta 3aCTOCOBYBAaTH BiAMOBIJHY MOJITHKY
TK, THM camMuM HaJaro4u iHCTPYMEHT JJisl TapMOHi-
3alii y mpoueci CTBOpeHHs 0araToCTOPOHHIX Ta JIBO-
CTOPOHHIX yTOJI.

Providing — gienpukMeTHHK y QYHKIIT CymyTHIX
obcraBuH. Establishing — repynniit y ¢yHkmii o3Ha-
YCHHSI.

The trials in the large BF using cement-bonded
self-reducing pellets (SRP) were demonstrated with a
maximum rate of 54 kg-SRP/tHM (Mousa, 2019: 78). —
[Iposeneni BunpoOyBanus y Benukiit [AI1 3 Buxopuc-
TaHHSM [[eMEHTHO-BiTHOBIOBaJIbHUX Tpany’ (L[BI') 3
MaKCHMAIIbHOIO MBUAKICTIO 54 kr-1IBI'/TI' M.

Using — gienpukMeTHHK Yy QyHKUOii CcymyTHiX
oOcraBuH, a self-reducing — me Ai€ENPUKMETHUK Y
HaANPO3MOBCIO/PKEHIITIH (DYHKIIIT — O3HAUCHHS.

€IMHOIO XapaKTEPHOIO JIUIIE JUISI JIEMPUKMET-
HUKa QYHKIIEO € (QYHKIS BCTAaBHOTO eJIEeMEHTA.
Haiivacrimie 1ie crioiy4HuK.
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Accreditation of laboratories and inspection bodies
supports activities within and between economies
including trade, protection of health, safety and the
environment for the public benefit (ILAC, 2014: 2). —
AxpemuTartis J1abopartopiii Ta IHCIIEKIIIHHUX OpTraHiB
MIATPUMY€E MisTIBHICTh BHYTPIIIHBOT Ta MIDKraiy-
3eBO1 CKOHOMIKH, BKJIIOYAIOUM TOPTIiBIIIO, OXOPOHY
300pOB’sl, Oe3MeKy Ta OXOPOHY HaBKOJHIIHHOTO
Cepe/IoBHIIIA.

Any requirements regarding the minimum level
and frequency of participation in PT by accredited
laboratories, including the need for a PT participation
plan which has been formulated by the laboratory
or inspection body (where relevant) and is regularly
reviewed in response to changes in staffing,
methodology, instrumentation etc. (ILAC, 2014: 6). —
Byap-gKi BUMOTH TI0/10 MiHIMAJIBHOTO PiBHS Ta Yac-
totn y4acti B TK nuisxom akpenurtyBaHHs J1abopa-
TOPiH, BKIIOYAI0YH HEOOX1IHICTh IIaHyBaHHs y4acTi
TK, sixuii copMyIboBaHO 1a00paTOPi€r0 Ta 1HCHEK-
IHHAM OpraHOM (JIe 11 TOPEUYHO), PETYIIPHO Tepe-
TISIAIOTHCS BIAMOBITHO JO 3MiH Y IITAaTHOMY PO3-
KJIaJ11, METO/IOJIOT I, iHCTpyMeHTapii i TomIO.

Regarding Tta including — apienpukMeTHUKH Yy
¢yHkuii BcTaBHOTO eneMenTa. staffing — repynpaiii y
GyHKIIT toarka.

According to ISO/IEC 17025 a laboratory shall
have quality control procedures for monitoring the
validity of tests and calibrations undertaken (ILAC,
2014: 5). — 3rigno 31 crangaprom ISO/IEC 17025
nabopaTtopisi TMOBHHHA 3a0e3Me4yBaTH TMPOLEIYPY
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KOHTPOJIIO SIKOCT1 JUIsSi MOHITOPUHTY BIpHOCTI TeCTy-
BaHHS Ta KaJliOpyBaHHSI.

According — mi€MPUKMETHUK, BXKATHHA Y (PyHKIIIT
BCTaBHOTO enleMeHTa. Monitoring — repyHAii y GpyHK-
il O3HAYEHHS.

BucnHoBku. AHai3 3/1iliCHEHO Ha OCHOBI 84 peucHb
3 7 aBTEHTUYHHMX HAyKOBO-TEXHIYHUX cTareil. Busis-
sieHo 138 ing-KOHCTpYKIIii, cepen skux 48,55% craHo-
BWJTH TI€TTPUKMETHUKH, 37,68% — repynmii, a 19,13% —
BiJyTiecTiBHI iMEeHHUKH. [lieMpUKMETHHK HaifyacTie
BucTynaB y ¢yHKuii o3HaueHHs (35,51% 3aranbHOi
KIJIBKOCTI), TepyHAil — y ¢yHKuisx noaarka (12,32%)
i migmeta (5,07%), a Takok sk 0OCTaBHHA CIIOCOOY
i (3,62%). BimmiecmiBHMI IMEHHUK 3yCTpidaBCs
repeBakHo SK miamet (6,52%) abo momatoxk (7,25%).
3adikcoBaHO TOOTMHOKI BUITAIKH BKHBAHHS TePYHIis
y QYHKLISAX 0OCTaBHH 4acy, MPUYMHHM, LIiTi, CYIMYTHIX
00CTaBHMH, a TaKOX JIENPUKMETHHKA SK BCTABHOI'O
elleMeHTa. Y TeKCTaxX He BUSBICHO JKOJHOTO TPHUKIIATY
Perfect Gerund a6o Perfect Participle 1.

VY pesynbrari T0CiKeHHS BCTAHOBJIEHO, 110 ing-
KOHCTPYKLii € BaXJIUBUMH €JIEMEHTAMH HayKOBO-
TEXHIYHOTO JIUCKYPCY, BHUKOHYIOUM pPi3HOMAaHiTHi
cuHTakcuyHi QyHkmii. HaifuactotHimoro ¢opmoro
€ JIEMPUKMETHHK, 0COOIMBO Y (QYHKIIT O3HAYCHHS.
I'epyHpiii Takok € TPOAYKTUBHOIO (HOpMOIO, Tepe-
Ba)XHO B pOJi JojaTka 4M migmera. Pesynpratu
JOCII/PKEHHS. MOXKYTh OyTH BHUKOPHCTaHI B Kyp-
cax aHMIIMChKOi MOBU MPO(eciiHOTO CHpsSMYBaHHS
JUIs. TIOKpAIlleHHsT HABMYOK YHMTaHHs, MEepeKiagy Ta
MMACHhMa TEXHIYHUX TEKCTIB.
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