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The object of the study is the process of chemical transesteri-
fication of sunflower oil with increased mass fraction of moisture
and acid value.

Transesterification technology allows obtaining fats with the
necessary physico-chemical properties without changing the fatty
acid composition. The problem of using alkaline catalysts is rapid
deactivation under the influence of impurities present in the fatty
raw material. The greatest influence is exerted by moisture and
fatty acids.

Transesterification of sunflower oil with increased mass frac-
tion of moisture and acid value in the presence of potassium glyc-
eroxide, which is more resistant to deactivating impurities, was
studied. Oil parameters: peroxide value 0.18 “2 O mmol/kg, acid
value 0.08 mg KOH/g, mass fraction of moisture 0.05%, crystallization
temperature -18.38°C.

Oil samples with mass fractions of moisture from 0.1 to 0.75% (ob-

tained by adding water) were stored for two months under the fol-
lowing conditions: temperature (20+2) °C, air humidity not more
than 70%. After storage, the acid value was measured in each sample
and transesterification was performed. The efficiency of the process
was assessed by the oil crystallization temperature.

The maximum values of oil indicators at which the potassium
glyceroxide catalyst is effective were established: mass fraction of
moisture 0.4%, acid value 0.28 mg KOH/g. At the same time, the
crystallization temperature of sunflower oil is -3.95°C, which cor-
responds to the maximum increase in the crystallization temperature
of oil as a result of transesterification.

The results obtained make it possible to effectively transesterify
sunflower and other types of non-standard quality oils without pre-
liminary treatment. This will reduce the cost of production and in-
crease the profitability of enterprises (depending on the indicators of
non-standard raw materials).

Keywords: transesterification catalyst, potassium glyceroxide,
chemical transesterification, sunflower oil, crystallization tempera-
ture.
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Electric-field assistant prepared polyethersulfone (PES) mem-
branes were selected as the research object in this paper, aim-
ing to address how to control membrane morphology, mechanical
property and water permeation at the same time through a simple
and environmentally friendly method for filtration purposes. Three
PES membranes were fabricated and denoted as MP1 (25% PES),
MP2 (30% PES) and MP3 (35% PES). Results indicated that the
electric field can be used as a feasible method to design desired
membrane structure and performance, SEM observations shows
average pore sizes of 0.062-0.095 um, AFM images showed MP1
has rough surface with larger pores, and MP3 has smoother surface
with finer pores. Tensile test results as well indicated that the me-
chanical properties of MP were evidently reinforced when adding
PES, and all tensile strengths increased monotonous with increase
in the concentration of PES, wherein MP3 had the best maximum
tensile strength (5.64907407 MPa). FTIR spectra were in agreement
with characteristic PES functional groups, XRD showed an over-
all amorphous nature and some semi-crystalline order developed
that was predominantly exerted along the vertical direction to the
support surface with concentration within PES-rich membranes.
These findings account for the reported compromise of the filtra-
tion performance, MP1 presented in NWP with best permeability
(4.2012164.L.m~2-h~1). bar—!; MP3 had better mechanical stability
to the detriment of flux. All tests results demonstrated how mem-
branes can be tailored to maximize either permeability (MP1) or me-
chanical strength and selectivity (MP3), thereby allowing them to be
employed as direct water filtration materials and could be utilized as
a support for advanced composite membrane systems.

Keyword: chemical resistance, electric field, mechanical proper-
ties, physicochemical characteristics, water filtration.
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ASTM A-335 P9 is widely employed within the piping infrastruc-
ture of the crude distillation unit for the conveyance of heavy vacuum
gas oil (HVGO) crude residue before subsequent downstream process-
ing, owing to its high mechanical properties.

Due to elevated operating temperatures, the presence of sulfur,
the material remains vulnerable to naphthenic acid corrosion, which
can compromise its structural and operational integrity. This study
examines the material’s response to the application of eco-enzyme
as a green corrosion inhibitor (GCI) employing extensive several
tests under naphthenic acid distillate which collected and processed
from the heavy vacuum gas oil piping. optical emission spectros-
copy (OES), ultraviolet-visible spectroscopy (UV-Vis), and Fourier
rransform infra-red (FTIR) equipped with potentiodynamic polariza-
tion and electrochemical impedance spectroscopy (EIS) to dive into
the corrosion resistance of EE inhibitor under the naphthenic acid
extracts. Moreover, the scanning electronic microscopy and energy

X-Ray dispersive (SEM-EDX) was utilized to reveal the surface
morphology and the elemental identity of the retained inhibition
mechanism. Based on the OES, the presence of Cr and Mo are high-
lighted with the composition of 9.135% and 0.894% which aligned
with the 9Cr-1Mo material specification. The electronic transition of
n-* and n-7* transitions is in good agreement with the presence of
aromatic -OH, C-H sp?, R-CHO, C=0, C-O and aromatic absorption
at 525 nm, which correlates with peaks observed in FTIR spectra at
3200-3400, 2800-3000 cm™’. The high inhibition efficiency beyond
77% is correlated to the adsorption of the inhibitor that thermody-
namically adheres to the Langmuir adsorption isotherm and appli-
cable of model the HVGO system.

Keywords: green corrosion inhibitor, biomass, eco-enzyme,
Langmuir isotherm, adsorption, refinery.
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This paper discusses the effect of acidic environments on con-
crete structures, particularly crack width. This study was conducted to
investigate the effect of acid ph on crack width in reinforced concrete
beams with different cover depths. Reinforced concrete beams were
immersed in phosphoric acid (H;PO,4) solution with a pH of 5.0 for
28 days using this technique. Three concrete cover thicknesses were
tested: 20 mm, 30 mm, and 40 mm. The materials used include coarse
aggregate, fine aggregate, cement and phosphoric acid solution.
Crack width, concrete compressive strength and steel stress were
measured while the two-span beams with different section shapes
experiencing point loads. The findings demonstrated that exposure
of concrete to an acidic environment led to a decrease in compres-
sive strength between 15% and 40%, cracking becoming significant
with the beams having thin layers, while these results range a crack
width ranging from no visible cracks until cracks resulted opened up.
Crack width is directly dependent upon the thickness of concrete, for
thicker concrete layer reducing crack width. On the other hand, steel
stress increases crack width, with more the steel stress greater is crack
wider. This study is unique in that an empirical formula related to
crack width can be used for the prediction and has a good agreement
with experimental results. The results yield new understanding on
the significance of controlling concrete cover depth and steel stress
level in the design methodologies for reinforced-concrete structures
to be more acid-resisting. These findings may have implications for
the design of reinforced concrete structures that are more resistant to
acidic environmental conditions.

Keywords: acidic pH, reinforced concrete beams, concrete lay-
ers, crack width.
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BCTAHOBJIEHHS BIUIMBY AKICHUX ITIOKA3SHHUKIB COHANTHUKOBOI OJIIf HA EGEKTUBHICTD
KATAJII3ATOPY ITIEPEETEPU®IKYBAHHA (c. 6-13)

M. M. Kopuak, B. B. Kaum, A. M. Illocr4, C. O. YceHko, €. B. XmenpHuIBKA, 3. I1. PauniHCchKa, B. M. B’sackoB, 1. O. KocteHKko,
B. A. IlmaBar4ykK, C. €. 3urin

OG6’€KTOM JIOCITi/PKEHHS € IIPOLieC XiMIiYHOTO IepeeTepr(iKyBaHHS COHSIIHUKOBOI OJIil 3 MiABUIEHNMH ITOKa3HUKAMK MacOBOi YacTKU
BOJIOTH Ta KMCJIOTHOTO YHCJIA.

TexHoJtorisi epeeTeprbiKyBaHHS H03BOJISIE OTPUMYBATH XKUPH 3 HEOOXiZHUMU (Di3UKO-XIMIYHMMU BJIACTUBOCTSIMU (€3 3MiHU YKUPHO-
KHMCJIOTHOTO CKJIafy. IIpo61eMor0 BUKOPUCTaHHS JIY)KHUX KaTali3aToOpiB € IMBUAKA Ae3aKTHUBAIIis ITifl BIUTMBOM JIOMIIIIOK, IIPUCYTHIX Y )KHUPO-
Biit cupoBuHi. Haif6ib1IMii BIUIMB YMHATH BOJIOra T XKUPHI KUCJIOTH.

JlocimpkeHo nepeeteprdiKyBaHHS 0J1i1 COHAIIHUKOBOI 3 MiIBUIEHIMH MAaCOBOIO YAaCTKOIO BOJIOTY Ta KUCJIOTHUM YHCJIOM Y IIPUCYTHOCTI
KaJTii mrireparty, OUIBII CTIHKOTO 10 /Ie3aKTUBYIOUHX JOMIlIOK. IToka3HUKM oJIil: epokcuiHe yucio 0,18 Y2 O MMOJIB/KT, KUCIOTHE YHCIIO
0,08 mr KOH/r, macoBa yactka Bosioru 0,05%, TemnepaTypa kpucrasiizanii —18,38°C.

3pasku oJ1ii 3 MACOBUMU YacTKaMU BosIoTH Bif 0,1 110 0,75% (OTpUMaHi IUTSIXOM JI0[jaBaHHSI BOZH) 36epirajy IMpoTsIroM JIBOX MiCSIIiB 3a
yMOB: TeMIteparypa (20+2)°C, BosoricTb noBitpsi He Gisnble 70%. ITicsist 36epiraHHs y KOOKHOMY 3pa3Ky BUMipIOBaJIM 3HAYEeHHS! KUCJIOTHOTO
YHCJIa Ta MPOBOAWIIN ITepeeTeprdikyBaHHsA. OIiHKY e(eKTUBHOCTI IPOIieCcy IIPOBE/IEHO 3a TeMIIEPaTypOI0 KpUCTastizanii osil.

BcTaHOBJIEHO MaKCUMAaJTbHI 3HAYEHHST ITOKA3HUKIB 0JIi1, 32 SIKMX KaTasIi3aTop Kajii minepat € eeKTUBHUM: MacoBa yacTka Bosioru 0,4%,
Kkuca0THe uncio 0,28 mr KOH/r. TIpu niboMy TemmiepaTypa KpUcTasisanii COHAUIHUKOBOI 0J1ii cTaHOBUTE —3,95°C, 1110 Bi/jIOBilae MaKCUMaJIb-
HOMY IIi/[BUIIEHHIO TeMIIepaTypy KpUCTai3amii otii B pe3ysbTari epeereprdikyBaHHS.

OTpuMaHi pe3y/IbTaTH JAl0Th MOXKJIMBICTh €()eKTHBHO IIPOBOJUTH IepeeTepr(iKyBaHHS COHSIITHUKOBOI Ta iHIINX BUJIB Ol HecTaH-
JlapTHOI sIKocTi Ge3 rornepeiHboi 06po6KY. Lle J03BOIUTh 3HU3UTH COOIBAPTICTh MPOAYKIIT Ta 36iIbIINTH peHTabeIbHICTD MiAIPHUEMCTB (B
3QJIE)KHOCTI Biff TOKA3HUKIB HECTAHAAPTHOI CHPOBUHN).

Kirrouogi cioBa: kaTasizarop nepeerepudikyBaHHs, KaJliii Iiinepar, XiMiyHe nepeeTepudikyBaHH4, 0JIisi COHANIHUKOBA, TeMIIepaTypa
KpUCTaTi3anii.
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BU3HAYEHHS OCOBJIMBOCTEI MEXAHIYHHX TA ®I3UKO-XIMIYHHUX XAPAKTEPHCTUK
MOJIIE®IPCY/Ib®OHOBUX MEMBPAH 3 BUKOPUCTAHHSAM METO/Y EJJEKTPHYHOTO ITOJIA JAJIA
®UIBTPAIIIT BOIH (c. 14-27)

Aneka Firdaus, Rahma Dani, Muhammad Satya Putra Gantada, Ahmad Fauzi Ismail, Nukman, Irwin Bizzy, Agung Mataram

B sikocTi 06>eKTa [JOCITi/KEHHS B 1iil po6oTi 6ys0 ob6paHo mnosietepcyiabdonosi (IIEC) MeM6GpaHH, HiArOTOBJIEH] 3a [JOTIOMOTOI0
€JISKTPUYHOTI'O II0JIS, 3 METOI0 BUPILIEHHS ITUTaHb OJHOYACHOTI'O KOHTPOJII0 MOpdostorii MeMOpaH, MeXaHiYHUX BIACTHBOCTEN Ta BOJO-
TIPOHUKHOCTI 32 ZOIIOMOTOI0 IIPOCTOTO Ta €KOJIOTiYHO YUCTOro MeToAy ¢inbrpalii. Byso Burorosneno tTpu IIEC meM6paHu, mo3HaYeHi
sk MP1 (25% IIEC), MP2 (30% IIEC) Ta MP3 (35% IIEC). Pe3ysbTaTH II0Ka3ajy, IO €JEeKTPUYHE IT0JIe MOXKe OYTH BHUKOPHUCTaHE SIK
MIPAKTUYHUI METOZA /IS IPOEKTYBAHHS 0a)KaHOI CTPYKTYPU Ta XapaKTePUCTHK MeMOpaHH, CIIOCTEPE)XEHHS CKaHYIOUOI0 eJIEKTPOHHOI0
Mmikpockornieto (CEM) noxasytoTs cepefiri po3mipu mop 0,062-0,095 MKM, 306pa)KeHHsI aTOMHOIO CHJIOBOIO Mikpockorieto (ACM) mo-
Ka3zasy, mo MP1 Mae MIOPCTKY ITOBEPXHIO 3 OLNBIIMMU ITOpaMH, a MP3 Mae Iyiajury mOBepXHIO 3 Api6HIIIMMU 1TopaMu. Pe3yipraTi BU-
mpo6yBaHb Ha PO3TAT TAKOXK [TOKa3aJIy, 0 MeXaHiIHi BiIacTuBocTi MP sIBHO MOCUIIIOIOTHCS U AozxaBanHi [IEC, i Bci MOKa3HUKY MiIl-
HOCTi Ha PO3TAT MOHOTOHHO 3POCTAIOTh 3i 36iMbIIeHHAM KoHLeHTpanil IIEC, ne MP3 MaB Halikpallly MaKCHUMaJIbHy MillHiCTh Ha PO3TAT
(5,64907407 MIIa). Cniextpu ®Oypre-TpaHcdopmariiiHoi iHhpauepBOHOI CIIEKTPOCKOIIT Y3TO/PKYBaIHCS 3 XapaKTePHUMHU (DyHKI[iOHATb-
Humu rpynamu ITEC, PeHTreHiBchka Audpakxilis mokasajia 3arajabHy aMop@HY MPUPOAY Ta JiesKUil HamiBKpUCTaTiuHU TOPAAO0K, 110
PO3BHBABCS MEPEBAXKHO B3/I0BXK BEPTHKAJIBHOTO HAIPSIMKY JI0 TIOBEPXHi HOCis 3 KOHIIEHTpAIli€l0 B Me)xax MemMOpaH, 6aratux Ha [1EC.
L1i pe3yabTaTH MOSICHIOIOTH 3aPEECTPOBAHE 3HIDKEHHS MPOAYKTUBHOCTI (inmprpanii, MP1 mpeacraBiaenuit y NWP 3 Halikpaloo Ipo-
HUKHICTIO (4.2012164 am—2-r~1). 6ap™!; MP3 MaB Kpaly MeXaHi4yHy CTaGiIbHICTh Ha IIKOAY MOTOKY. YCi pe3y/bTaTu BUMIPOOYBaHb IIPO-
JIEMOHCTPYBAJIH, IK MEMOPAaHN MOXKHA aalTyBaTH A MakcuMmizanii mpoHukHocTi (MP1) a6o MexaHiYHOI MiITHOCTi Ta CeJIeKTUBHOC-
Ti (MP3), 1110 Z103BOJIsSIE BUKOPUCTOBYBATH IX SIK MaTepiasu st IpsiMoi (isbTpaiii Boagu Ta sik HOCi# /1151 BOCKOHAJIEHUX KOMIIO3UTHUX
MeMOpPaHHUX CUCTEM.

KirouoBi cioBa: xiMiuyHa CTifiKicTh, eJIeKTpUYHE IOJIe, MEXaHiUHi BIACTHBOCTi, (i3MKo-XiMiuHi XapaKTepUCTHKH, (iJbTpariis
BOJU.
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PO3POBKA IOITEPEHBOI MO/IEJII /IJIA BUPIIIIEHHA ITPOBJIEMH KOPO31i HA®TEHOBOI KMCJIOTH,
CITPUYMHEHOI ASTM A-335 P9, 3 BUKOPUCTAHHAM EKO®EPMEHTHOTO 3EJJEHOTO THTTBITOPA HA
3AJINIIKAX BAYKKOT'O BAKYYMHOT'O TA3O0MUJIIO (c. 28-41)

Kadek Ambara Jaya, Johny Wahyuadi Soedarsono, Yudha Pratesa, Rini Riasuti, Agus Paul Setiawan Kaban

Cranyapt ASTM A-335 P9 mMpoKo BHKOPHCTOBYETHCS B TPYOOIPOBiAHIN iHPpPaCTPyKTypi YCTAaHOBKHM JUCTWIISALII cHpoi HapTH IJIs
TPaHCHOPTYBaHHS 3aJIMIIKIB BaXKKOTO BaKyyMHOro rasoiuio (3BBI') mepes Hofasbliol0 06pOOGKOI0 3aBJSIKU CBOIM BHCOKMM MeXaHIYHUM
BJIACTUBOCTSIM.

Yepes mifiuieHi po6odi TeMIiepaTypy Ta HagABHICTb CipK/ MaTepiasl 3a/IMIIAeThCsl Bpa3IMBUM JI0 KOpo3il HahTeHOBOI KMC/IOTH, 1110 MOXKe
TIOCTABUTH IIi/l 3arpo3y HOro CTPyKTYPHY Ta €KCILTyaTal[iiiHy IiicHICTb. ¥ IIboMy I0C/I/PKeHH] BUBYA€ThCA PeaKllis MaTepialy Ha 3aCTOCyBaHHS
exoepMeHTy sIK iHTiGiTOpa 3es1eHO0l KOpo3il 3 BUKOPHUCTaHHSIM KiJIbKOX peTeJbHHUX BUIIPOOYBaHb Iif €0 JUCTUIATY HAa(TEHOBOI KHCIIOTH,
3i6paHoro Ta 06po6IEHOro 3 TPYyOOIIPOBOAY BaXKKOTO BaKyyMHOro rasoiiiro. OnTuyHa emiciiiHa criekrpockomnist (OEC), yibrpadiosieToBo-Bu-
JIMa CIIeKTPOCKOIIiS Ta iH(ppadepBOHA CIIEKTPOCKOITIS 3 IepeTBOpeHHAM Pyp’e 3 IMOTEHIIOAMHAMIYHOO TTOJITPU3AIIi€l0 Ta eJIeKTPOXIMITHOO
iMIIEZIAaHCHOIO CIIEKTPOCKOITIEI0 MOCTiZKYIOTh KOpO3iiiHy crilikicTs iHri6itopa EE mif fieto ekcrpakTiB HadTeHOBOI KucaoTu. Kpim Toro, as
BUSIBJICHHSI MOP(OJIOTii ITOBEPXHi Ta eJIeMEHTHOI i/ICHTUYHOCTI MeXaHi3My 30epe)KeHOro iHribyBaHHs 6yJI0 BUKOPHCTAHO CKaHYIOUY €JIEKTPOHHY
MIKPOCKOIIif0 Ta €HepreTUYHy peHTreHiBChKy gucnepcito. Ha ocHoBi OEC BusiBsieHO mipucyTHicTh Cr Ta Mo 3i cknazom 9,135% Ta 0,894%, 1110
BitnoBizae crienudikanii marepiany 9Cr-1Mo. EnekrponHuii nepexiy m-m* Ta n-m* mepexofis fo6pe y3rofKyeThCs 3 HasSBHICTIO apOMaTHYHUX
-OH, C-H sp3, R-CHO, C=0, C-O Ta apoMaTUYHUM IOIVIMHAHHAM IIpU 525 HM, 1110 KOPEJIIoe 3 MiKaMu, L0 cIriocTepiratotbest B [4-criekrpax 3
nepetBopeHHsM Pyp’e mipu 3200-3400, 2800-3000 cM™L. Bricoka eeKTUBHICTb iHTiOyBaHHsI TIOHAZ, 77% KOPEJIIOE 3 aICOPOLIielo iHriGiTopa, KUt
TepMOJMHAMIYHO JJOTPUMYETBCSI i30TepMU a/icopOitii JIeHrMIopa Ta 3aCTOCOBHUII 10 Mojiesti cucremu 3BBT.

KorrouoBi ciroBa: iHri6iTOp 3es1eHOT KOpo3ii, 6iomaca, ekodepMeHT, i30Tepma JIeHIrMIopa, afcopoIisi, HadTorrepepoOHHIT 3aBO/,.
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BHU3HAYEHHSA 3SMIHH KMCJIOTHOT'O SAHYPEHHA TA IIOKPUTTA BETOHOM 3AJIEXXHO BIJ ITMPTHA
TPIINIWUHU 3AJII30BETOHHUX BAJIOK (c. 42-49)

Faris Rizal Andardi, Agoes Soehardjono, Wisnumurti, Ari Wibowo

V wmiif crarTi po3mIsiAaeThCs BIUIMB KUCJIOTO Cepe/loBUINA Ha 6eTOHHI KOHCTPYKIIii, 30KpeMa Ha IIWpHHY TpiuuH. Lle nocaimkeHHs 6y1o
TIPOBE/ICHO [IsI BUBYEHHS BIUIMBY KHCJIOTHOTO pH Ha MIMPUHY TPIilMH y 3a1i300eTOHHUX GasIKax 3 Pi3sHOI IMOMHOIO ITOKPUTTS. 3arizobe-
TOHHI 6aJIK1 6y/TH 3aHypeHi B po3unH docdopHoi kucaot (H;PO,4) 3 pH 5,0 Ha 28 gHIB 32 01IOMOror0 Iiel MeToANKH. Bynu Bunpo6yBaHi Tpu
TOBLIMHU GETOHHOrO MOKPUTTS: 20 MM, 30 MM Ta 40 MM. BUKOpUCTaHi MaTepiasy BKJIIOYAIN KPYITHUI 3aII0BHIOBaY, [piOHUII 3aII0BHIOBAY,
[IEMEHT Ta po34rH docdopHoi kucaoTy. IIINpHHY TPilHY, Mil{HICTE 6eTOHY Ha CTHUCK Ta HAIIPy>KeHHs CTaJli BUMipIOBAJIM, KOJIH {BOITPOJILOT-
Hi 6aJIK 3 pi3HOI0 (hOPMOIO Mepepizy 3a3HaBaJIM TOYKOBUX HaBaHTa)XXeHb. Pe3y/IbTaTi MOKa3asy, 10 BILUIMB KHUCJIOTO CepeloBUIA Ha 6eTOH
MIPU3BiB [I0 3HIKEHHS MIIIHOCTI Ha CTUCK Bifi 15% 10 40%, IPUUOMY PO3TPICKyBaHHS CTaJI0 3HAYHUM y 6aIKax 3 TOHKMMU LIapaMu, TOAl SIK L
Ppe3y/IbTaTH BapifOIOTHCS Bifi BiICYyTHOCTI BUAMMUX TPIIfUH 0 iX po3KpUTTs. IlInprHa TpiluHN 6e31ocepefHbO 3aJIeKUTH Bifi TOBIIMHU 6€TO-
Hy, IPUYOMY TOBILUI 1IIap 6€TOHY 3MeHIIye MIUPUHY TPIlMHU. 3 iHIIIOro 60Ky, HaIPy>KeHHs CTajIi 30i/bliye MUPUHY TPIliMHY, i Y1M Gisblie
HaNpy»XeHHs CTaJli, TUM IuupIua TpimuHa. Ile foctipkeHHs YHiKaJbHe THUM, 10 JJI IPOrHO3yBaHHS MOXKHA BUKOPUCTOBYBaTH eMITipUUHY
(opmyity, TOB’s13aHy 3 UIMPUHOIO TPIl[MHU, i BOHA J0Ope Y3rOPKYeThCA 3 eKCIIepMMeHTaIbHUMU pe3y/IbTaTaMu. Pe3y/nbTaTH [aloTh HOBE
PO3YMiHHS BaXJIMBOCTI KOHTPOJIIO INIMOWHM GETOHHOTO Iapy Ta PiBHS HAIPy)XXeHb y CTaji B METOZOJIOTISIX ITPOEKTYBAaHHS 3a1i300€ TOHHUX
KOHCTDYKIIilt IS MiABUIEHHS KUCI0TOCTiMKOCTi. Lli pe3y/ibTaTi MOXKYTh MaTH 3HAYEeHHS JIST ITPOEKTYBAHHS 3a/1i306€ TOHHUX KOHCTPYKIIii,
61inbII CTIMKUX A0 KMCJIOTHUX YMOB CepelOBHUILA.

KorrouoBi cioBa: kucyiotauit pH, 3a1i306eToHHI 6ayku, GETOHHI IapH, IIUPHUHA TPIIIMHU.
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