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This work investigates model chloride solutions, copper-con-
taining chloride acid (peroxide and ammonia) spent technological
solutions for etching printed circuit boards, in order to design uni-
fied technologies and equipment.

This paper reports results of research on determining basic
technological parameters for electrochemical regeneration that
provide energetically favorable conditions for the process. It was
established that when maintaining Eh in the cathode chamber
from 400 mV to 450 mV, the specific current consumption for
the regeneration process (38-40% copper extraction degree) is
from 46 - 10 C/mol to 48 - 10° C/mol (current consumption from
15-10% C/1 to 36 - 10% C/1), which is 4 times less compared to elec-
trolysis without Eh correction.

The study has made it possible to carry out regeneration in a
diaphragm electrolyzer under energy-efficient conditions and in-
crease the maximum degree of copper extraction from 43% to 98%
by adjusting Eh. In this case, the specific current consumption is 4
times lower than that without adjusting Eh.

Maintaining Eh in the cathode chamber at about 450 mV allows
for more complete extraction of copper. Adjustment of the composi-
tion and redox properties of the regenerated solutions is carried out
by mixing in a certain ratio of SPS with catholyte and anolyte. It is
recommended to send the mixture of catholyte and anolyte after
electrolysis to a centralized wastewater treatment system.

Experimental and industrial studies of the basic elements in
the schemes of electrochemical regeneration in a diaphragm elec-
trolyzer given in this work have been carried out. These schemes
are supplemented with additional elements for pre-treatment:
an intermediate tank, a diaphragm-free electrolyzer (for adjust-
ing Eh); and a chamber adjacent to the anode (for adjusting the
composition of the solution after regeneration).
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This work considers the process of dust pollution of the air at
an industrial site when using a protective perforated screen. The re-
moval of dust from contaminated land surfaces in areas where there
are coal storage facilities leads to intensive air pollution in working
areas. This poses a threat to the health of workers. Therefore, for
practice, an important solution is to reduce the level of dust pollu-
tion of the air at industrial sites.

A likely engineering solution to such a task is to use protective
screens, in particular, protective screens with perforations. These
screens reduce the speed of the oncoming wind flow, which, in turn,
reduces the intensity of dust formation. The location of the screens
at an industrial site is important.

A laboratory experiment was conducted to determine the pat-
terns of air flow velocity distribution behind a protective screen with
perforations. The experimental data showed that the screen makes
it possible to reduce the wind flow velocity by 5-6 times over an
extension of the order of 2H from the screen (H is the height of the
screen). The air flow velocity increases intensively behind the screen
in the area 2H-4H. These results make it possible to determine the
rational location of the screen relative to the dust formation area.

For theoretical assessment of the effectiveness of these screens,
a numerical model was built based on the fundamental equations
of continuum mechanics. The modeling equations include the dust
mass transfer equation and the potential motion equation. Using
the constructed numerical model, a computational experiment was
conducted, which confirmed the effectiveness of using perforated
protective screens: the area of dust air pollution in height decreased
almost 3 times. The cost of computer time for conducting a com-
putational experiment is 2 seconds. This makes it possible, when
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carrying out design work, to perform a series of calculations in a
short period of time.

Keywords: air pollution, protective screen, mathematical
model, physical experiment, computational experiment.
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This study examines the process of formation and change of
the atmospheric air state over an urbanized territory under condi-
tions of military-technogenic load. The task addressed is to define
features in the spatial-temporal dynamics of PM2.5 concentrations
under the influence of military load on urbanized territories.

The work has assessed the impact of massive air attacks on the
state of the atmospheric air in the city of Kyiv in 2025 based on
the fine PM2.5 particles concentrations. The study used data from
air quality monitoring networks aggregated at the SaveEcoBot
platform (Ukraine), as well as information on the nature, intensity,
and consequences of military events in the capital’s districts.

An integrated scenario approach to assessing the relationship
between shelling and changes in PM2.5 concentrations has been
proposed, based on a combination of spatial, temporal, and event
characteristics. The methodology takes into account the back-
ground values of PM2.5 concentrations for each district, as well
as the type of local impact of military events. Within the model,
scenarios of direct and indirect impact, deterioration of air qual-
ity without shelling, situations without a significant increase in
PM2.5 and control cases were distinguished.

It was established that the largest share of observations (80.2%)
is made up of cases of possible indirect impact — 340 episodes as-
sociated with the transfer of combustion products from the fire site
and secondary aerosol pollution. For the category of direct possible
impact, 28 cases (6.6%) were recorded at the highest average value
of the integrated index of 0.79, which corresponds to a high level of
connection between military events and deterioration of air qual-
ity. It has been shown that military events form short-term periods
of extreme atmospheric air pollution.

The results of the study lay the groundwork for further inte-
grated assessment of the combined impact of atmospheric, techno-
genic, and military factors on urbanized areas.

Keywords: PM2.5, fine aerosols, environmental safety, moni-
toring, scenario analysis, military impact.
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This study investigates the process of forming a fire-retardant coat-
ing based on modified epoxy resin on the surface of tent fabric. The task
addressed is to ensure fire protection of tent fabric when treated with
a coating based on modified epoxy resin. This is important given the
relevance of fire-resistant materials for modern construction.

It has been proven that when treating tent fabric with epoxy resin,
the free energy component of the fabric surface decreased by more
than 2.3 times, while the polar component increased by 1.6 times,
which indicates a change in the surface. At the same time, the tensile
strength of tent fabric after treatment with epoxy resin increased by
more than 4.1 times.

The study has shown that a sample of tent fabric caught fire
when exposed to a burner flame for 5 s and continued to burn for 16
s when the ignition source was removed. The treatment of tent fabric
with epoxy resin with flame retardant led to the formation of char-
ring on the sample with a length of more than 70 mm, and the height
of the swelling in the flame zone was about 3 + 5 mm. When testing
tent fabric samples for the flame spread index, it was found that the
sample treated with epoxy resin caught fire in 524 s, the flame spread
throughout the sample for 14 s, the burning length of the sample was
300 mm, and the flammability index was 36.3. However, for samples
treated with epoxy resin filled with a mixture of ammonium polyphos-
phate and aluminum hydroxide, the flammability indices decreased by
more than 30 times. The optimal concentration of components in the
coating containing 34 + 35% (wt.) of ammonium polyphosphate and
9 +10% (wt.) of aluminum hydroxide has been determined.

Thus, there are grounds for the possibility of designing fire-resis-
tant coatings for construction.

Keywords: tent fabric, epoxy resin, mixture of ammonium poly-
phosphate and aluminum hydroxide, fire resistance of the fabric,
surface energy.
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BU3HAYEHHSA OCHOBHHX TEXHOJIOTTYHHX ITIAPAMETPIB B ITPOITECI EJIEKTPOXIMIUYHOT
PETEHEPAIIT XJIOPU/THOKHCJINX KOHITEHTPOBAHUX TEXHOJIOTTYHUX PO3YHHIB (c. 6-19)

M. B. sfduxos, H. M. Kopuuk, H. M. Byaenkosa, O. I. Mucina, C. B. Kupuiiok

OG6’eKTOM JI0CIIi/PKEHHST Oyl MOZIeJIbHI XJIOpUHI PO3YMHHM, Mi/IbBMICHI XJIOpHAHOKUCI (TIepOKCH/IHI Ta amiakaTHi) BiAlpanboBaHi Tex-
HOJIOTiYHI PO3UYMHU TpaBJIeHHs JPyKOBAHUX IJIaT 3 METOX PO3POOKM YHi(hikOBaHUX TEXHOJIOTiH Ta 06TafHAHb.

IIpescraBieHi pe3y/bTaTH JOCIiKeHb 110710 BU3HAYEHHSI OCHOBHUX TEXHOJIOTTYHUX ITapaMeTpiB eJIeKTpoXiMiuHOi pereHepariii, siki 3a6e3-
MeYyI0Th EHEePreTUYHO BUTIZHI YMOBHU IIPOBe/IeHHS IIpoLiecy. BcraHoBIIeHO, 1110 ITpH HiATpuMI B KaTozHil kamepi Eh Bix 400 MB mo 450 MB
[IUTOMA BUTpATa CTPYMY Ha IIPOLIEC pereHeparii (CTyIiHb BUIydeHHs Migi 38-40%) cruiaziae Big 46 - 103 Kur/moub 10 48 - 10% Kur/moutb (Butpata
crpyMy Big 15 - 103 Kii/at o 36 - 10° Kui/i), 10 y 4 pasu MeHIle TIOPiBHSIHO 3 eJIEKTposIi3oM Ge3 koperyBaHHs Eh. JlocipKeHHsT J03BOININ
KoperyBaHHsM Eh mpoBosnTH pereHepariiro B fiadyparMoBoMy eJIeKTPOJTi3epi B eHepreTHIHO BUTIHUX YMOBAX Ta 301/IBIINTH MaKCUMATbHHUI
CTyIiHb BUIy4eHHs Mifi Big 43% 1o 98%. IIpu 1ibOMy IIMTOMA BUTpaTa CTpyMy Oyzie MeHIIO y 4 pasu, Hik 6e3 koperyBanHs Eh. ITigTpumMka
Eh B xatopHiii kamepi 6;113bK0 450 MB 103BoJIsIe 3a6€3MeYUTH Oi/IbLI ITOBHE BUIyYeHHs Mifi. KoperyBaHHs ckyaZly Ta OKHCHO-BiJHOBHUX
BJIACTUBOCTEN pereHepOBaHUX PO3UMHIB 3/1iICHIOEThCS IUISIXOM 3MilllyBaHHs y IIeBHOMY cliBBifHomeHHi BTP 3 kaTostiToM i aHosmiToM. Cymi
KaTOJIiTy Ta aHOJITY MiCJ/IA eIeKTPOJIi3y peKOMEHI0BAHO HAITPaBUTH B IIeHTPali30BaHy CUCTeMY OYMILEHHS CTiYHUX BOZ.

TIpoBefeHi MOCi{HO-TIPOMUCIIOBI JOCTI/PKEHHSI OCHOBHMX €JIEMEHTIB HaBeJeHUX y pOOOTi CXeM eJIeKTPOXiMidHOI pereHeparii y
niadparmoBomy estekrpostisepi. Ii cxeMu ZOIOBHIOIOTHCS AOAATKOBUMU eJIeMEHTaMU JJIsl TIOIepeiHbOI 06pOOKU: IPOMIXKHOIO EMHICTIO,
6e3ziahparMoBUM eJIeKTposTi3epoM (IJ1st peryaroBaHHsl Eh); kameporo, CyMiXKHOI0 3 aHOJHOK (ZJist KOperyBaHHsI CKJIa/ly PO3YMHY ITiCIs
pereHepariii).

KrouoBi cioBa: ejleKTpoxiMiuyHa pereHepariisi, MiJbBMiCHi XJIODUJHOKUC/II PO3YHMHU TPABJIEHHS, TEXHOJIOT{UHi, OKHUCHO-BiJHOBHI
TapameTpH.

DOI: 10.15587/1729-4061.2026.363070
PO3POBKA MATEMATHYHOI MOJEJII IIPOIIECY IIEPEHOCY IIUJIY HA IIPOMHCJI0OBOMY MAMJAHYUKY
TP HAABHICTI 3AXMCHOTI'O IIEPO®OPOBAHOI'O EKPAHY (c. 20-28)

M. M. Binses, O. B. Bepios, B. B. Binsesa, II. C. KipiueHnko, B. A. Ko3auuHa, II. b. Mammuxina, B. B. CasiHn, II. B. CemeHeHKO,
A. 10. Ycenko, C. M. ®opuch

OG6’eKTOM [OCTIPKEHHSI € IIpOoIieC IMUJIOBOTO 3a0pyAHEHHS IMOBiTPsST HAa IPOMMCIOBOMY MalJaHUMKY P BUKOPHCTAHHI 3aXHCHOTO
repopoBaHoro expaHy. BUHOC IuJty 3 3a0pyAHEHUX ITOBEPXOHb 3eMJIi Ha TEPUTOPIsX, e € CXOBHUINA BYTi/UISA, IPUBOAUTH /10 iIHTEHCHBHOTO
3a0py/iHEeHHS MOBITpsl B po60UYMX 30HaX. Lle CTBOPIOE 3arpo3y 3/j0pOB’I0 MpaliBHUKIB. ToMy /Il IPAKTUKY BaXJIMBE PillleHHS 110 3HIDKEHHIO
piBHS IMMJIOBOTO 3a0py/AHEHHS MTOBITPs HA IIPOMUCIOBUX MalJaHUMKaX. IH)KeHepHIUM DIllIeHHSAM TaKol 3aladi MO)Ke BUKOPHUCTaHHS 3axXHC-
HUX eKpaHiB, B 4aCTOCTi, 3aXMCHUX eKpaHiB 3 nepdopariieto 11i ekpaHU 3MEHIIYIOTh LWBUAKICTb HA6iraloyoro BiTpoBOro IoTOKY, 1110, B CBOIO
4yepry, 3MeHIIye iHTeHCHBHICTb MIJIOYTBOPEHHS. Ba)XIMBUM € MicIle pO3TalllyBaHHS €KpaHiB Ha IIPOMUCJIOBOMY MaijaHuuKy. IIpoBeseHO
J1aGOpaTOPHUIT €KCIIEPUIMEHT 10 BU3HAYEHHIO 3aKOHOMIpHOCTE! PO3IIO/iTy IIBU/AKOCTI IOBITPSTHOTO IIOTOKY 32 3aXMCHUM €KPaHOM 3 Iiepdo-
paniero. /laHi eKCIIepUMEHTY II0Ka3aJIy, 10 eKPaH JJa€ MOXJIMBICTh 3MEHIIUTH LIBU/KICTH IIOTOKY BiTPY B 5-6 pa3iB Ha JOBXeHHI ropsaaxky 2H
Bifi ekpaHy (H — BucoTa ekpaHy). [IIBH/IKiCTb IOBITPSTHOTO ITOTOKY iHTEHCHBHO 30iIBIIYETHCS 32 €KpaHOM Ha AinsHLi 2H-4H. 11i pe3yibraTti
JIAI0Th MOXKJIMBICTh BU3HAYUTH PalliOHAJIbHE MicClie PO3TallyBaHHS €KpaHy BiZJTHOCHO 00J1aCTi TMJIOyTBOPEHHS.

JlJIs1 TEOPETUYIHOTO OIiHIOBaHHS e(eKTHBHOCTI JaHUX eKpaHiB moOyzoBaHa YHCeJbHAa MOZEIb Ha 6a3i yHAaMeHTaTbHUX PiBHSIHB
MeXaHiKH CYIIIBHOTO cepe/ioBUIIa. MoZesIIor0di piBHSHHS BKJIIOYAIOTh B ce6e PiBHSHHS MacOIlepeHOCY IIMJIy Ta PiBHSIHHS IOTEHIiaIbHOTO
pyxy. 3a 1011oMoroo 1mo6yJoBaHOI YMCeIbHOI MOZiesIi TPoBe/ileHO OOYMCIIOBAIBHUM eKCIIepHMeHT, 1110 MiATBepAuB e(peKTUBHICTh BUKOPHUC-
TaHHS 3aXMCHUX eKpaHiB 3 mepdopariiero: 06;1aCcTh MUJIOBOTO 3a0pyAHEHHS TOBITPs 110 BUCOTi 3MEHIIMJIACS IIPAKTHYHO B 3 pasu. Burparu
KOMIT IOTEPHOTO Yacy Ha IPOBeZIeHHs 00YMCIIIOBAJIBHOTO €KCIIEPUMEHTY ZIOPiBHIOIOTH 2 ceKyH/u. Lle 1ae MOXXJIMBICTb, IIPU ITPOBEJIeHH] ITpo-
€KTHHUX POOiT, 34iiCHUTH Cepiro pO3paxyHKiB 3a CTUCINI IPOMIJKOK 4acy.

KorrouoBi ciroBa: 3a6pygHeHHs IIOBIiTps, 3aXUCHUI eKpaH, MaTeMaTUYHa MOJieslb, (Pi3UYHMIT eKCIIepUMeHT, 06GUHCII0BAIbHUI eKC-
TIEPUMEHT.
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BU3HAYEHHS 3AKOHOMIPHOCTEM 3MIHHN KOHIIEHTPAIIIHM PM2.5 Y KHUEBI B YMOBAX BOEHHOT'O
HABAHTAXXEHHS HA OCHOBI CHIEHAPHOI'O AHAJII3Y (c. 29-44)

B. B. I'HaTiok, A. M. CkispoBa, 10. I. Kupuienko, /1. E. Cizopos, T. O. Illa6oriit
O6’ekTOM J10CIiPKEHHsT GyB rpotiec (GOpMyBaHHSI Ta 3MiHH CTaHy aTMOC(epHOro MOBiTpst ypGaHi30BaHOI TEPUTOPIT B yMOBaX BOEHHO-TEX-

HOTeHHOI'0 HaBaHTAXKeHHs. BupillyBasachk mpobiemMa BU3HAUYEHHST 0COOIMBOCTEN IIPOCTOPOBO-YaCOBOI AMHAMIKYM KOHLIeHTpaniit PM2.5 mif
BILUIMBOM BOEHHOTO HaBaHTa)KEHHS Ha ypOaHi30BaHi TepuTOpil.



VY po6oTi poBezieHO OIiHIOBaHHA BIUIMBY MACOBAaHUX IOBITPAHMX aTakK Ha CTaH aTMoc(epHoro mnositps Micra Kuesa y 2025 pomi 3a
KOHLIEHTPALlisIMHU JPiOHOANCIIEPCHUX YaCTUHOK PM2.5. JIJIsl TOCTiKeHHSI BUKOPHCTAHO JAaHi Mepe)XK MOHITOPUHTY SIKOCTi ITOBITps, arpero-
BaHi mardopmoro SaveEcoBot (YkpaiHa), a Takox iH(popMariito o0 xapakTepy, iHTEeHCUBHOCTI Ta HaCJIi/IKiB BiliCbKOBHX IO/ill y paiioHax
CTOJIHLI].

3arpornoHOBaHO iHTeTPaIbHUI CIEHAPHUI Mi/IXi/ 10 OI[iHIOBAaHHS B3a€MO3B’sI3Ky MiXK 06CTpiTaMM Ta 3MiHaAMH KOHIIEHTpaliit PM2.5,
SIKAN 6a3yeThCsl Ha ITO€JHAHHI IIPOCTOPOBUX, YACOBUX i IOJi€EBUX XapaKTepUCTHUK. MeToinKa BpaxoBye (hOHOBi 3HAYEHHS KOHI[EHTpaLiil
PM2.5 fj1s1 KOXKHOTO 3 palioHiB, a TAKOXK THII JIOKAJIHHOTO BIUIMBY BiliCHKOBHUX TOAIN. Y Me)kaxX MogiesIi BU/IiJIeHO clieHapii MpsiMoro Ta Hempsi-
MOTO BILIMBY, ITOTipIIEHHS SIKOCT] ITOBITps 6e3 06CTpimiB, cuTyarlii 6e3 CyTTeBOro 3pocTaHHs PM2.5 Ta KOHTPOJIbHI BUIIaIKH.

BcTaHOBJIEHO, 110 HAWOIIBIIYy YaCTKy criocTepe)xeHb (80,2%) CTAHOBJISATH BUIAJKU MOXXJIMBOTO HEMPSMOTO BILUIMBY — 340 emU30AiB,
TIOB’SI3aHOTO 3 TIEPEHOCOM IIPOAYKTIB FOPiHHS 3 MiCI TIOXKeXXi Ta BTOPUHHHUM aepo30IbHUM 3a0pyAHEHHAM. [l KaTeropii mpsMoro Mox-
JIMBOTO BIUIMBY 3a(hikcoBaHO 28 BUMAAKIB (6,6%) i3 HABUIMM cepeJiHiM 3HaYeHHSIM iHTerpasbHOro iHjekcy 0,79, 110 BiJIIOBi/ja€ BUCOKOMY
PiBHIO 3B’13Ky M)XK BOEHHUMU IOZ{sIMH Ta MOTipIIEHHSIM SIKOCTi MOBITps1. IIoka3zaHo, 110 BOEHHI MOAIT (OpMYIOTh KOPOTKOYACH] Iepiofu eKc-
TpeMaJIbHOTO 3a6pyiHEHHS aTMOC(EPHOTO TOBIiTpPsI.

PesysibTaTy JOCTIKEHHS CTBOPIOIOTH OCHOBY J1JIs1 IIOZAJIBIIOrO iHTErpaJbHOTO OL[iHIOBAaHHS CYMICHOT'O BIIMBY aTMOC(EepHUX, TeXHOT'eH-
HUX i BilICPKOBMX YMHHUKIB Ha yp6aHi3oBaHi TepuTopii.

Kirrouoni croBa: PM2.5, 1piGHOANCIIEPCHI aepo30JTi, eKosloriyHa 6e3Ieka, MOHITOPUHT, CLIeHAPHU aHaIi3, BiliCbKOBUI BILIUB.
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BCTAHOBJIEHHA 3AKOHOMIPHOCTEM 3MIHU BOTHE3AXHCTY HAMETOBOI TKAHUHH IIPU
OBPOBJIEHI IHTYMECITEHTHHM ITIOKPUTTAM HA OCHOBI EIIOKCHUHOI CMOJIH (c. 45-56)

10. B. ITaniko, O. I0. Bepauuk, O. 0. Ilanko, P. B. JlixapoBchbkuii, T. O. Herpiii, O. M. KacesaHoBa, 0. JI. ®emyk, B. B. Jlomara,
0. I. BeapaTiok, K. I. BesikoBa

OG6’€KTOM JOCITiPKEHB € Ipoliec (JOpMyBaHHST BOTHE3aXHUCHOTO IIOKPUTTS Ha OCHOBI Mozin(hiKOBaHOI €IIOKCH/IHOI CMOJIM Ha TIOBEPXHi Ha-
MeTOBOI TKaHUHU. ITpo6iieMa, sika J{OC/IPKYBaJIaCh, IOJIATae y 3a0e31e4eHH] BOTHEe3aX1UCTy HAMETOBOI TKAaHWHU ITPU 06p006JIeHH] MOKPUTTSIM
Ha 0CHOBi Mozin(hiKOBaHOI eMOKCHAHOI cMouH. 1le BasKJIMBO, OCKIZIBKM BUPOOHHUIITBO BOTHECTIMKMX MaTepiasliB Il CydacHOro OyziBHUIITBA
€ aKTyaJIbHUM. [I0BeJIeHO, 1110 TTpH 06p006JIeHHI HaMeTOBOI TKAHMHH €MOKCH/IHOI0 CMOJIOIO CKJIaZIoBa BiJIbHOI eHepril ITOBepXHi TKAHUHU 3HU-
31J1aCh MOHAZ 2,3 pa3y, HATOMICTb IOJIAPHA MiBUIIMIACE y 1,6 pasy, 110 3acBifdye Mpo 3MiHy rmoBepxHi. IIpy IbOMy MIIJHICTB O pO3pUBY
HaMeTOBOI TKAHWHH ITiCJIs1 0OPOOKY €ITOKCHUAHOI0 CMOJIOK0 IIJBUINUIIACE B ITOHAZ 4,1 pasu. JloCIipKeHHS [TOKa3aIH, 1[0 3pa30K HaMeTOBOI
TKaHWHU TIPU BIIMBI MOJyM’s MaJIbHUKA MPOTATOM 5 C 3aropiBcd i IpW BUAJIEHHI JKepesia 3allajloBaHHA MPOTAToM 16 C IIPOJ0B)XKyBaB
ropiti. O6po6JIeHHST HAMETOBOI TKAHMHU eTIOKCH/JHOI0 CMOJIOIO 3 aHTHITipEHOM IIPH3BEJIO /[0 YTBOPEHHS 0OBYIVIIOBAHHS Ha 3Pa3Ky JJOBXKH-
HOI0 TOHa/, 70 MM, a BUCOTA CITy4eHHs y 30Hi il oayMm’s cTaHOBMJIA GJIM3BKO 3 + 5 MM. ITif yac BUITpoOyBaHb 3pa3KiB HAMETOBOI TKAHUHU
Ha BeJIMYMHY iHJEKCY MOIINPEHHs MoIyM st 6yJI0 BCTAHOBJIEHO, IO 3pa30K, 00po6IeHNIT eTTOKCU/JHOK CMOJIOK0, 3aropiBcs Ha 524 ¢, oTyM’st
TOLIMPUJIOCS 110 BCbOMY 3pa3Ky IIPOTAroM 14 ¢, JOBXKMHA TOPiHHA 3pa3ka ckjasa 300 MM, iHZeKC roprovocTi ckias 36,3. IIpore, 1 3paskKis,
06pO6JIEHNX eMOKCH/IHOI0 CMOJIOK0, HAITOBHEHOI CyMillo nosidocdaTy aMOHiI0 Ta TijpoKCHAy alloMiHito, iHJIeKCH TOPHOYOCTi 3HU3MBCS
roHaz 30 pasiB. BU3HAa4eHO ONTHUMaJbHY KOHI[EHTPAIlil0 KOMIIOHEHTIB Y ITOKPUTTI, 0 MicTUTh 34 + 35 % (Mac.) amoHilo rosidocdary Ta
9 +10 % (mac.) rizpoxcuy aoMiHito. TAKUM YMHOM, € iICTABU IIPO MOAUIUBICTb CTBOPEHHST BOTHECTIMIKMX ITOKPUTTIB /1S Oy/[iBHULITBA.

Kurrouogi c1oBa: HaMeToBa TKAHMHA, eITOKCHAHA CMOJIa, CyMill nostichocdaTy aMOHi0 i TiIpoKCHy alroMiHit0, BOTHECTIHKiCTh TKAHUHU,
€Hepris IOBEepXHi.





