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B cmammi posenanymo memoou oyiHIO8aHHA MEPMOCMADIILHOCII aA02e3iliHUX
006a80K, 5KI 3acmoco8yromvcsi i NIOGUWYEHHS A02e3IUHUX 61acmugocmeli OImymMHUX
6 axcyuux. Ha ocnosi excnepumenmanbHux OaHUX 6CIAHOGIEHA PI3HUYS MIJC 3HAYEHHAMU
ZUENI0BAHOCME  OIMYMHUX 8 SJCYUUX, MOOUPIKOGAHUX ad2e3iiHUMU  000agKamu,
3icmapenumy  pisHUMU  CIAHOAPMHUM  MEMoO0amu  KOPOMKOCMPOKOBO2O CMAPIHHSI.
3anpononosano euxopucmosyeamu OnA  3iCmMapio8aHHa  Oimymis, MoOUpIKo8aHUX
aozesiunumu oobaskamu, memoo TFOT.

High adhesive properties of bituminous road binders are the key to satisfactory
water resistance of asphalt pavements and their durability. Petroleum bitumen, which is
currently used in the road industry in Ukraine, is usually characterized by low adhesion
to the surface of stone materials. The most common method to improve the adhesive
properties of road bitumen is to modify them with adhesive additives. One of the main
requirements for additives is their thermal stability, which is determined by the change in
the adhesive properties of the modified bitumen after its aging by the method of short-term
aging. The study aims to evaluate the effect of the short-term aging method on the thermal
stability of bitumen binders modified with adhesive additives. To achieve this goal, we
compared the adhesion values of bitumen modified with various adhesive additives aged
by the RTFOT method and the domestic method, which is analogous to the TFOT method.
For the study, road bitumen modified with adhesive additives used in the road industry of
Ukraine was used. Based on the experimental data, it was found that the aging method has
almost no effect on the adhesion of the original bitumen used for modification with
adhesive additives - the difference in adhesion to the glass surface of bitumen prepared by
the RTFOT method and the TFOT method is on average 6.8 %. At the same time, the
adhesion of binders modified with adhesive additives, after curing by the RTFOT method,
is on average 1.2 times higher than the adhesion of binders cured by the TFOT analog
method, and the maximum difference in adhesion values reaches 2.5 times. Based on this,
it was found that one of the main factors in reducing the thermal stability of adhesive
additives used to modify road bitumen is the duration of the binder's exposure to high
process temperatures. Given this, it is advisable to introduce a requirement to determine
the adhesion of bitumen modified with adhesive additives after curing by the TFOT method
in SOU 45.2-00018112-067 and DSTU 9187. In addition, it is desirable to amend the
requirements that establish the minimum permissible adhesion values of bitumen modified
with adhesive additives, which are given in SOU 45.2-00018112-067.
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Beryn. 3gemnmroBaHicTs OITYMHHX B SDKYYHX 3 IIOBEPXHEIO KaM STHHUX
MaTepialiB € OJHUM 3 HAaHBaKIHMBIIINX ITOKa3HHUKIB, IO TO3BOJISIE OIIHIOBATH
BOJIOCTIHKICTh ac(habTOOCTOHHIX MOKPUTTIB Ta MEBHOK MIpPOIO MPOTHO3YBATH
1X IOBTOBIYHICTD.

Ha panmii wyac mpakTM4HO BCi B'SI3KI  JOpOXHI  OiTymMu, 1o
BUKOPHCTOBYIOTBCSL Y BITYM3HSHIM JOPOXXHIM raimy3i sl NPHUTOTYBaHHS
OITyMHMX BSDKyYMX Ta BHIOTOBJIEHHS ac(aibTOOCTOHHHX  CyMilIeH,
XapaKTePU3YIOThCS HU3BKUMH  QAre3ifHMMHU  BJIACTUBOCTAMH. HaiOimbin
MOMIMPEHNM 3ac000M IIBUINEHHS are3ifHUX XapaKTepUCTHK OITyMHHUX
B SDKyYHX € Moau(ikamis X aAre3ifHIMu 100aBKaMu.

Homenknarypa anre3idHux 100aBOK, IIO 3aCTOCOBYIOTHCS Y BITUM3HSIHIH
JOPO’KHIH rairy3i, mpeJcTaBlIeHa MePEeBaXHO KaTIOHOAKTUBHUMHE J100aBKaMy Ha
OCHOBI aMiHIB SIK IMIIOPTHOTO, TaK i BITYM3HAHOTO BUPOOHHUIITBA, X044 OCTAaHHIM
4acoM NEBHOTO TOIIUPEHHSI HA0YBalOTh JOOABKM Ha OCHOBI OpPraHOCHIJIAHIB Ta
nosigocdopHOT KHCITOTH.

Jlo OCHOBHMX BHMOT, 1110 BUCYBAIOThHCS 1O J100aBOK, HAJIEKUTh 3JaTHICTh
MI/IBUIYBATH 3YEIUTIOBAHICTh OITYMHHX B SDKYYHMX 3 IIOBEPXHEIO KaM SHUX
MarepiaiiB pi3HOI MiHepasiorii Ta TepMOcTaOUIbHICT J00aBOK Mix dac
BUTPUMYBAHHS B SOKYYHMX 33 BHCOKMX TEXHOJOTiYHMX Temmeparyp [1, 2].
OcraHHs BUMOTa € 0CcOOJIMBA BasKJIMBOIO, OCKUIBKH TPUBAJIMH BIUIMB BHCOKHX
temnepatyp (140 — 160 °C), HanpukiIafn, M 9Yac BUTPUMYBAaHHS B SDKYUOTO B
poboYoMy KOTII TMpH MPHUTOTYBaHHI ac(ambTOOCTOHHUX CYMIIeH, 3a3BHYAil
MPU3BOANTE 10 PYHHYBaHHS aAre3iifHUX M00aBOK, BHACTINOK YOTO aAre3iiHi
BJIACTHBOCTI B SDKYYMX MOXKYTh 3HW)KYBAaTHCA [0 PIBHA HEMOAH(IKOBAHOTO
OiTymy.

Amnaui3 nyouaikauiii. TepMocTabinbHICTh aare3iiHOT 100aBKU MOXKe OyTH
OITiHEHA 3a 3MIHOIO aAre3iMHUX BIACTHBOCTEH MOIM(IKOBaHOTO OiTYyMy, Micist
3iCTaproBaHHs HOr0 METOJIOM KOPOTKOCTPOKOBOTO CTapiHHI.

3rigao Bumor, HaBenenux B JJCTY 9187 [3], mokaszHuk TepMOCTAOIIBHOCTI
KiTBKICHO MO>Ke OyTH BU3HA4YEHO 3a popmyioro (1):

T=3 -3, 1)

e 31 — 34eIUIBaHICTh, BU3HAUeHa MeToaoM HaBeneHuMm B JICTY 9187,
0iTymy, Momn(pikoBaHOTO anre3iiHo0 M00aBKOO, 31 IIeOHEM, B Oanax, 0
sicraproBanns merogom RTFOT,

32 — 34eILIOBaHICTh, BU3HAuYeHa MeroioM HaBeaenumMm B JICTY 9187,
oiTymy, MoaudikoBaHOTO anresiiiHolo mo00aBKOIO, 31 mMEeOHEeM, B Oayax, Micis
sicraproBanns meromgom RTFOT.
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CucreMa OIIHIOBaHHS TePMOCTa0iIbHOCTI, 3anmponoHoBana B JICTY 9187,
Ma€ HEJOMIKH, a came:

- JIBOETaIHE OI[IHIOBAaHHS 34EIUIIOBAHOCTI — Ha MEPIIOMY €Talli Bi3yaJbHO
BU3HAYAETHCS CTYIIEHb 30€PEXKEHOCTI IUTIBKM OITYMHOTO B SDKYYOTO Ha OBEPXHi
mebento y Bincotkax (Big 0 % mo 100 %), a Ha Apyromy erari OTpUMaHa OIliHKa
y BiJICOTKax mepeBoaAnuThes B Oanu (Bix 2 1o 5 6amnis 3 kpokoMm B 0,5 Ganis). s
Ccy0 €KTHBHA CHCTEMa OLHIOBAHHS XapaKTepU3YETHCS 3HAYHUMH ITOXHOKaMHU,
SKi MOXYTh BHHHKAaTH SK Ha erami 0e3mocepeqHbOro  OIiHIOBaHHS
3YEIUTIOBAHOCTI, TaK 1 ITiJl 9ac OKPYTJICHHS OTPIMAHUX JaHUX;

- BITHOCHICTH MOKa3HUKA TEPMOCTAOLILHOCTI, KM HE A€ YSABICHHS ITIPO
KiHIIEBUH PiBEHH 3UYCIUTIOBAHOCTI, OCKIIBKM 3HAUYCHHS TepMocTabimpHOCTI B 0,5
0aJiB BIAIIOBIAAE SIK 3HIKEHHIO 3YEIUIIOBAHOCTI 3 5 110 4,5 Oaiis, Tak 13 4 10 3,5
0aiB;

- 3icTaprOBaHHsI MOIU(IKOBAHOTO B SDKYUOTO 3IHCHIOETHCS JIUIIIEC METOIOM
RTFOT.

BpaxoByroun BuIlleHABEACHI HEIOJIKHU, € OUIBII JOIUIBHIM 32 KUTbIICBHI
Pe3yabTAT 3YCTUTIOBAHOCTI MPUIMATH He 0ajiH, a BiICOTOK 30€PEIKCHOCTI ITIBKU
BSDKY4Oro Ha TIOBEpXHI MIHEpAJIbHOTO 3pa3ka, L0 BUKOPHUCTOBYETHCS Y
BUIIPOOYBaHHI, Ta 3acTOCOBYBATH [UISi OI[HIOBaHHS TEPMOCTa0UIBLHOCTI
MOKAa3HUK, 3a[PONOHOBaHU y [4]:

I, = Coo — Chics .100 2

Cbo
ne Cyo — 3HAYCHHS 3YCTUTIOBAHOCTI B SDKYYOTO JI0 CTapiHHs, %;
Chicas — 3HAUEHHSI 3UCTUTIOBAHOCTI B SDKYYOTO MiC/s CTapiHHs, %o.

lono merony 3icTapioBaHHs, TO Ha JaHUIl Yac y BITUM3HSHIA AOPOKHIN
ray3i € cTaHIapTH30BAaHUMH JBa METOIU KOPOTKOCTPOKOBoro crapinHsa — TFOT,
mo HopMmyeThes 3rimHo monoxkenb JICTY EN 12607-2 [5] ta RTFOT, mo
Hopmyetbes 3riqao JJCTY EN 12607-1 [6]. Tpusanuii uac B YkpaiHi J1isiB MEeTOX
crapians 3rigHo 3 'OCT 18180 «bitymn HadToBi. MeTon BH3HAUYEHHS 3MiHM
MacH Hicisl MpOTpiTTs», Akuid Oyno ckacoBaHo B ciuni 2020 p. 3a OCHOBHUMH
YMOBAaMH TIPOBE/ICHHS BHIIPOOyBaHHsA (TeMmeparypa, Yac BHTPUMYBaHHS
3pa3KiB, TOBIIMHA Mapy OiTyMy Ta iHIIE) TaHUI METOJ € MPAKTHYHO 1IEHTHIHUM
1o meroay crapinns TFOT.

3rigHo cdepH 3aCTOCYBaHHSI METOAIB KOPOTKOCTPOKOBOTO CTAPiHHS: METOJ,
mo HopmyBaBcs ctangaprom 'OCT 18180, mozmemtoe cTapiHHSA B SDKyYHX 3a
PaxyHOK iX TPUBAJIOT0 30epiraHHs 32 BHCOKUX TEXHOJIOTIYHUX TEMITepaTyp, B TOU
gac sk Metonq RTFOT mogenroe 3MiHY BIIACTMBOCTEH B SDKYYHMX Yy IPOIECi
3MIlIyBaHHS iX 3 KaM SHUMH Marepiaiamu B acanbTo3MillyBayax Mija dac
NIPUTOTYBaHH acPaabTOOETOHHUX CyMillIeH.

3icraproBanns 3a meromamu RTFOT ta TFOT a Takoxk BITYM3HSHUM
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MeTtogoM-aHanoroM 1FOT 3nifiCHIOETBCS HUIIXOM BUTPHUMYBaHHS OiTyMHHX
B SDKYYMX 32 OIHAKOBOIO TeMneparypoto B 163°C. Pi3Huid B MeToax nojsrae y
TOBINMHI MWIiBKK B spKy4oro (1,25 mm B metoni RTFOT, 3,2 mm B metoni TFOT
Ta 3,56 MM B Metoi, 1o HopmyeTbess [OCT 18180), yaci BurpumyBanHs (75 xB
B meroni RTFOT, 5 ron B meroni TFOT Ta y BITYM3HSHOMY METOJi-aHAJIOTY
TFOT) Ta HasBHOCTI YW BiJCYTHOCTI NIPUMYCOBOI 10/a4i HOBITPs (HasBHICTH
nojayi mositpst B Metoai RTFOT Tta BiacyTHicTh Takoi mogaui B metoai TFOT).
B ciTi, 30kpema B CIIIA Ta xpainax €Bponeticekoro Coro3y, OB TOITHPEHUM
e Meton RTFOT, axuii B cBoto gepry 0yB po3pobieHuii Ha 3aminy metony TFOT,
SIK OUTBII IIBUAKHUNA Ta BAOCKOHAJICHUH Horo BapiaHT [7]. Buxomsuu 3 Toro, mo
Meton RTFOT pospobmioBaBcs sik aHamor meroxy |FOT, pesymbratén 3MiHH
BJIACTHUBOCTEH OiTyMiB Micis 3icTaplOBaHHS 3a UMM METOJIAMH TOBUHHI OyTH
omu3pkuMu. OHAK 1 10Ci, He3BaKAIOUW HA YUCEITbHI eKCIIepUMEHTANbHI 1aHi [ 8-
10], nmuTaHHA B3a€MO3aMiHHOCTI PE3YJbTATIB 3MiHH BIIACTUBOCTEH B SDKYyYHX
micysl CTapiHHS LMMHU JBOMa METOJaMH, € HeBUpilleHUM. [Ipu 1pomy, 3rigHO
JITEpaTypHUX IaHUX, Y TOW Yac SK Uil HEMOJIU(]IKOBaHUX NOPOXKHIX OITyMiB
Mmeron 3ictaproBaHHs (RTFOT um TFOT) He3HauHO BiMBAaE Ha 3MiHYy HU3KU
BJIACTHBOCTEH, MiJ 4ac 3iCTaploBaHHS OITYMHHX B SDKYYHMX, MOAM(IKOBaHHX
pI3HOMaHITHUMHM J00aBKamMHM, B TOMY 4YHCIl W aAre3ifHUMH, YacTto
CIIOCTEPITa€ThCSI CYTTEBA PI3HUIS MK MOKA3HUKAMHU SKOCTI B SDKYYHX MICIIS
crapiaasg Metogamu RTFOT ta TFOT. Buxonsau 3 11b0T0, MMTaHHS BU3HAYCHHS
BIUIMBY METOJY 3iCTaplOBaHHS Ha TEPMOCTaOLIBHICTh aare3iMHUX J0OABOK, IO
BHKOPHCTOBYIOTBCS y BITYH3HIHINA JOPOXKHIH ramysi, € akTyalbHUM.

Mera i 3agauya gociimkeHHs. MeTolo poOOTH € OILIHIOBaHHS BIUIHBY
METO/ly KOPOTKOCTPOKOBOTO CTapiHHs OITYMHHX B SDKY4HMX, MOAM(DIKOBaHHX
aare3iiHUMU JO00aBKaMH, HAa TEPMOCTAOUIBHICTH 100aBOK. JIJIsl JOCSTHEHHS
MOCTAaBJICHOI MeTH OyJaM CHIBCTABJICHHI 3HAYEHHS 34EIUIIOBAHOCTI OiTyMIB,
MOJM(DIKOBAHUX PI3HUMH aAre3iiHUMHU J100aBKaMH, 3iCTAPEHUX METOJOM
RTFOT Tta BiTun3HssHUM MeTOMOM-aHamorom meroay TFOT.

Metoau Ta 06’ €KkTH a0cigxKeHHs1. /st mpoBeneHHs AOCTIHKEHHS Oyin
NpUHHATI OOpOKHI OiTyMH, MoandikoBaHi anre3ilHUMH J00aBKaMH, IO
BHUKOPUCTOBYIOTBCS y IOPOXKHii ramy3i Ykpainum [11-14].

Jns Bcix 00’exTiB Oyna BM3HAa4yeHA 3YEILIIOBAHICThH 13 MOBEPXHEIO CKIla
srigao BuMmor JICTY 9169 [15] no Ta micius 3ictaproBanHs metogoM RTFOT Tta
MeToJioM-aHanorom merony 1FOT.

PesynbTaTn mocaimkenns. [TokasHUKH SKOCTI OiTymiB, MOJH(]iKOBaHUX
aare3iiHIMH N00aBKaMHM, Y BITYM3HSIHIN JTOPOXKHIN ramdy3i OLIHIOIOTHCS 3TiIHO
Bumor COY 45.2-00018112-067 [16]. Y BiIHOBIAHOCTI 3 MOJOXEHHIMH 1IHOTO
HOPMAaTHBHOTO JIOKYMEHTY 3UCIUIIOBAHICTh B SKY4Oro 3 IIOBEPXHEIO CKJa
MMOBUHHA Oy TH:

- Oinmp1Ioro Hik 75 % IJIs BUXiTHOTO B SDKYYOTO;

- OlnbILIOIO HIX 65 % 11st B sKy4oro, 3ictapenoro merogom [OCT 18180;

- OinbInoro Hixk 60 % [uist B shKy4oro, 3icraperoro merogom RTFOT.
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Buxomsunm 3 BHIIEHaBEJEHWX  HOPM, 3HAa4eHHA  KoedilieHTa
TEpPMOCTAaOITLHOCTI aAre3iHUX N100ABOK, IO PO3paxoBaHi 3a GopM. 2, HOBUHHI
Oyru He Oinpme HiX 35 % Ta 40% (BIAMOBIIHO IIiCNS CTAapiHHS METO[
I'OCT 18180 Ta RTFOT). IlepeBuiieHHs IHMX MEX CBIIYUTH PO 3HAYHE
3HW)KEHHSI are31HHUX BIIACTUBOCTEH OITYMHHX B SDKYYMX ITICNISI CTapiHHS Ta
BiJIIOBiTHO TIPO HU3BKY TEPMOCTAOIMBHICTD aAre3iitHIX 100aBOK.

Buxonsun 3 HOpM, HaBemenux B COY 45.2-00018112-067 [15], meton
sicraproBanHs RTFOT npu3BoanTs A0 OUTBII iIHTEHCHBHOI 3MiHU BIIACTHBOCTEH
OiTymiB, MoaM(}iKOBaHUX aATre3iHUME AOOABKaMH, 30KpeMa, 3YCILTIOBAHOCTI
B'SOKYUMX 3 IOBEPXHEI0 CKJA. VIMOBIpHO, BHXOISYM 3 I[HOTO, PO3POGHHKH
HanioHaneHoro cranaapry JCTY 9187 [3], 3amponoHoByBaiu BH3HAa4YaTh
TEPMOCTAOUIBHICTh aAre3iiHUX M00ABOK JIMINE 3a 3MIHOK 3YCILIIOBAHOCTI
OiTymiB 3i mebHeMm micias mporpittst merogom RTFOT. OpHak, sk HOKa3yloTh
eKCIIEPUMEHTAJILHO OTPUMaHIi JjaHi, HaBeJleHi Ha puC. 1, TpuBajie BUTPUMYBaHHS
OITYyMHHMX B SDKYy4YMX, MOJAU()IKOBaHUX alare3iiHUMHU NOOAaBKaMH, 3a BHCOKHX
TEXHOJIOTIYHUX TEMIIEpaTyp (€ XapaKTepHUM IS METOLy CTapiHH:, HABEACHOMY
Y BITYM3HSHOMY METOJI, IO € aHaioroMm meroxy 1 FOT) B 3HaYHO OLbmIii Mipi
NPU3BOJUTE IO 3HIDKCHHS 3YEIUIIOBAHOCTI B SDKYyYMX, HDK BIiZIHOCHO
KOPOTKOCTPOKOBE BUTPUMYBAHHS ITiJT 4ac 3icraproBanHs MetogoM RTFOT.

[Jani, mpencrasneHi Ha puc. |, cBig4aTh Npo Te, [0 Ha 3HAYEHHS
3YEIUTIOBAHOCTI BUXIJHHUX OITyMiB, siki Oynu mnpuiHATi a8 Mojudikamii
aare3iiHUMU 100aBKaMM, Maike He BIUIMBAE METOJ 3ICTApIOBaHHS — PI3HUL B
3YEIUIIOBAHOCTI 3 TOBEpXHEH ckia OiTymiB 3icrapeHux merogoM RTFOT Ta
BITYM3HSIHAM METOJIOM - aHAJIOI'OM B CepeiHbOMY cKiazae 6,8 %. B Toii xe yac
3YEIUTIOBAaHICTh MOAM(IKOBAHMX aAre3iiHUMHU J100aBKaMHU B SDKYYHMX MICIIS
crapinns 3a merogoM RTFOT B cepennbomy B 1,2 pa3u nepeBHIly€e 3HAYCHHS
3YETIIIOBAHOCTI B SDKYUHX, 3ICTAPEHHX 38 METOJIOM, HaBEJJCHUM Y BITUN3HSIHOMY
METO/li, @ MAKCUMaJIbHa Pi3HMIIA B 3HAUCHHAX 34EIUIIOBAHOCTI csrae 2,5 pasis.

TakuM 4YMHOM, MOXHa CTBEp/DKYBAaTH, II0 Ha TEPMOCTAOUIBHICT
anre3iiHux nmo0GaBok B OLTbIIiH  Mipi BIUIMBa€E 4Yac BHTPUMYBAaHHS
MoaudikoBaHOTO OiTyMy 3a TEXHOJOTIYHOI TeMIlepaTrypd, Mo sKpa3 i
MOJICIOETECSI B METOJI CTapiHHS, HaBEJICHOMY Y BITYM3HSHOMY MeTOAi abo B
metoni TFOT, HiXK IHTEHCHBHA B3a€MOIIS 3 MOBITPSM, IO € XaPAKTEPHUM IS
metoay RTFOT.

Buxoasun 3 1pOro, € IOUITBHUM IIiJI 9Yac TEepeBipkH ePEeKTUBHOCTI
aares3iiiHoi 100aBKM BHU3HAYATH i TEPMOCTAOUIBHICTH MICHS 3iCTApPIOBAHHS SIK
merogoM RTFOT, tak i metogom TFOT abo ii0ro BiTYU3HIHUM aHAJIOTOM.
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Puc. 1. CriBBiTHOIICHHS 3HAaUY€HB 34CIUTIOBAHOCTI OITYMiB, MOITHN(pIKOBAHIX
aare3ifHIMHA 100aBKaMu, Imicis cTapiHHsa metooM, HaBenenuM B [OCT 18180
ta Mmetogom RTFOT

BicraproBanns merogom RTFOT Oyme mozenoBaTH TepMOCTaOLIbHICTH
azare3iiHOI J0OABKY y BUMAKY BBEJCHHS ii B OITYM 3a JONOMOTOIO JI03aTOpa ISt
BBe/ICHHs 100aBKH (B 1IbOMY BHIAJIKy a/re3iiiHa J00aBka BBOJAMTHCS B HArpiTHH
JI0 TEXHOJIOTYHOT TeMIiepaTypH OiTyM Oe3nocepe/iHbO i1 4ac nojadi B sHKy4oro
B acdanpro3MillyBay MpH NPHUrOTyBaHHI achanbToO0ETOHHOT — CcyMmimii).
3icraproBaHHs MeTo0M, 0 HaBegeHo | FOT abo HOro BiTYM3HSIHAM aHAJIOTOM,
MOJICIIIOE TEPMOCTAOUTBHICTE anre3ifHOi 0OaBKM y BHUIAAKy Moau¢ikarii
JIOPO’KHBOTO OITYyMY HIIISXOM HOTO NepeMilllyBaHHs 3 aJiIr€3MBOM y BHTpPATHIH
€MHOCTI 3 TIOJAJIBIIIAM TPUBAIMM BUTPUMYBAHHSM (BiIl JEKUTEKOX TOJIUH JI0 2 —
3 ni6) 3a TexHonoriunoi remmepatypu B 140 — 160 °C.

BucnoBkun. Ha OCHOBI eKCIIEpUMEHTANBHUX JaHWX BCTAaHOBJIEHO, IO
OJHUM i3 OCHOBHUX (DAKTOpIiB 3HMKEHHS TEPMOCTAOUIBHOCTI aare3inHuX
n00aBOK, SKi BHKOPHUCTOBYIOThCA Uil Momudikamii IopoxkHiX OiTymiB, €
TPHUBAJICTh BUTPHUMYBAHHS B SDKYYOTO 32 BHCOKOI TEXHOJIOTIYHOI TEMIIEPaTypH.
Bpaxoyroun, mo B Ykpaini ckacoBaHo ['OCT 18180, € nouiieHUM BBEJICHHS B
COYVY 45.2-00018112-067 [15] Ta JACTY 9187 [3] BUMOr 10 BH3HAYCHHS
3YCIUTIOBAHOCTI OITYyMiB, MOAM(IKOBAHHMX aAre3iHHUMK JOOaBKaMH, MiCIsA
sicraproBanHs MetogoM T FOT. KpiM Toro, 0a)xaHo BHECTH 3MiHU 0 BUMOT, SIKi
BCTAHOBJIIOIOTh MiHIMQJIBHO JOMYCTHMI 3HAYEHHS 3YETUTIOBAHOCTI OITyMiB,
MoanbikoBaHUX aare3iiiHuMu nobaBkamu, ski mnpencrasiacHi B COY 45.2-
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