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UCCIEAOBAHUE CTPYKTYPbI U ®A30BOI'O COCTABA .
JAUDPD®Y3ZUHOHHOI'O CJ1051 B 3ABUCUMOCTHU OT YCJIOBUHU
OBPABOTKH

OUJIOHEHKO H.IO. ' k.¢h.-m.1.,
BACKEBUY A.C.3,> k. ¢h.-m. n., c. H. c.

! kadespa MeanumuHCKo# Pusuku u unopMariky, [ocy apeTBeHHOE 3aBCICHIE «Jlnenpornerpopckas MeaMIMHCKan akagemus MO3
Yxpaunsi», 1. Oxratpsckas, 4, 49600, Tuenponerposek, Ykpausa, tea. +38 (056) 713-59-51, e-mail: natph@mail.ru, ORCID ID:
0000-0003-1219-348X

2. kapenpa 'BY3 «YKpauHCKHil TOCYAaPCTBEHHBIH XHMHKO-TEXHOIOT HYECKHIA YHUBEPCHTET», I'. JlnenponeTposck, mp.
["arapuHa, 8, Yxpanua

Aunorauus. Hers. Onpepenuts BIMAHHE OpeABAPUTENLHOI niacTHueckoit aedopmaunn (T11) Ha CTPYKTYPY, MEXAHWYECKHE
CBOHCTBA M mpouecc Hachiienus GOpOM M yraeposoM HU3KOYriepomuctoii cramy. Memoduxa. B xauecrse marepuana ans
ucenenosannd Obuta BeIOpaHa HH3KOYIIEPOAMUCTAS CTAlb, KOTOPYH) OpeABapHTENLHO OTAMrand npu remueparype 1123 K na
OPOTAKEHHH [ATH 4YACOB, A 3aTeM Ae(OPMHPOBATH B YCHOBHAX KBAa3HCTATHYECKOH Harpysku. Mceneposanu dasossiii cocras,
(usuyeckne cBoHCTRA CN0A TIOCE NpeABapHTeLHOI AedopMauny 06pasLos co crenerbio 0-40 % U NpH PasTHYHOM COJEPKAHMM
xapbupa Gopa B yraepoaconepkauieii nacsimatouteii cpese. Pesysmanmsr. Ucene10sano siusuue npeipapuTeIbHOI I1aCTHYECKOH
Aedopmaunu 1 conepxanns kapouia Gopa B HachilalowLIeii cpesie Ha CTPYKTYPY H (asoBiii cocras cnos. [IpoBejenHbiil KOMILIEKE
MCCIIC10BANMT 10Ka3an, 4T0 Ha (opmupoBaHue (a’osOIo COCTABA COA GOIBLIOE BAMAHME OKA3BIBACT HE TONBKO COAEPKANHE
kapbuja Gopa B HACHIUAIOWEH Cpeae, HO W NpeABAapHTENbHAS TIacTHYeckas jedopmauus. Hayunas noeusna. Bussneno, uto
Npe/BAPHTENbHAA UIACTHYeCKad Aedopmanms u uamiaine Gopa B cpeie yBenuuuBaer AH(BQYIHOHHYIO AKTHBHOCTH YITIEPOJA.
Hpaxmuueckan snavumocme. IlonydeHHwie 3aKOHOMEPHOCTH H(YSHOHHOrO HACKILICHUA TIOBEPXHOCTH HM3KOYIJIEPOAUCTOT
CTAIH MO3BOIAIOT NONYUHTE JUGHYIHOHHBIE CIOH € YIYULICHHBIMH DHIHKO-XHMHYECKHMH CBOICTBAMU.

Knoueavie croea: unskoyraepomcersiii cnaas, hasosslii cocras; mouoGopua FeB, Gopun xenesa Fe2B; 6oponementur Fes(CB),
Kybnueckuit 6opokapbua Fez3(CB)s.

AOC/HUKEHHSA CTPYKTYPU TA ®A30BOI'O CKJIANY
JU®Y3IHHOIO HIAPY B 3AJIEXKHOCTI BI/1l YMOB OBPOBKH

OUIOHEHKO H.IO. ! k.¢h.-m.n.,
BACKEBUY O.C.3,> k. ¢h.-m. ., c. n. c.

' kaeapa Meamunoi disnku ar intopmaruky, [lepwapuuii sakinan «/luinponerpoecska meauusa akagemia MO3 Vipaiuny, .
Josruesa, 4, 49600, /ininponerposcsk, Ykpaiua, ten. +38 (056) 713-59-51, e-mail: natph@mail.ru, ORCID ID: 0000-0003-1219-
348X

? HaykoBO-goc/iwiit naGoparopii Ximii i Texuomorii nopoikoBux Marepianie JIBH3 «Ykpaincekuil jiepxaguuii ximiko-
TexHonoriunuii ynisepeurer», M. Jluinponerposcsk, np. [arapiua, 8, Vipaina

Auorauis. Mema. 3’scysatu BILUIMB mONEpeAHbOro mwiacTHuHoro acdopmysamus (1) ua crpykrypy, dasosuii ciaan,
MEX@HIYHI BNaCTHBOCTI Wapy Ta poLec HACHYeHHs Gopom Ta KapBboHoM Hl[‘leOB)’T'le[ICBOl cranm. Memooduka. B axocrti marepiany
JuB Jrociiukennsa Gyna o6pasa HU3LKOBYITICUEBA CTAllb, Ky MOMEPEANBO MigiaBaiu Bignany npu temneparypi 1123 K ua uporasi
'ATH TOAHH, a notiM AeOPMYBANH 33 YMOB KBa3iCTATHYHOIQ HABAHTAYKEHHS, J_louim}xynanu thazosuii cxnan, disnani BracTHBOCTI
mapy Mmic/ns nonepejnLoi miacTHaHoi Aeopmamii 31 crymenem 0-40 % rta npu pisHomy BMmicti kapbiny Gopy B Hacuuyiouomy
cepesosuul. Pesyrsmamu. JIOCIiDKeHO BIUIHB 1OUEPEAHBOT UIACTHYHOT edopmarii Ta BMicTy kapbiny Gopy B HaCHuylO4OMY
CEpEIOBMIL HA CTPYKTYPY Ta (asosuii cknaj wapy. Ilpose/enuii KoMmicke Jociipkens nokasas, mo Ha HopMyBaHHs thazosoro
CKnazy mapy MIC/IA HACHYEHHS B CEPEAOBHIL, 10 MICTATL GOp, BEIMKHIT BILIMB M€ HE TLALKH BMICT kapbiny Gopy B cepenoBui,
ane it monepesus mactuana aedopmanis. Hayxosa nosusna. Bussiero, o LonepeHa naacTHyHa Aedopmanis ta Hassdicts Gopy
B cepeosuui 3binbmye audysiiiny axruruicrs kaptony. HIpaxkmuuna suauusicms. Orpumani 3aKoHomipaocti audiysiiinoro
HACHYEHHA MOBEPXHI HM3LKOBYIIICUEBOI cTani J03BOAAIOTL OTPHMATH Andysiiini wapu 3 noxpamennumu (iBMKO-XiMidHHMY
BIIACTHBOCTAMH.

Kmowosi crosa: musLkosyrieuesuii ciias, hasosuii cknax; MosoGopua FeB, Gopua sanisa FesB; Boponementur Fes(CB),
KyGiunuit 6Gopoxapbix Feas(CB)s.
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THE PHASE COMPOSITION OF THE DIFFUSION LAYER, DEPENDING
ON CONDITIONS PROCESSING

Filonenko N. Yu '*, PhD
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Annotation. Purpose. To determine the effect of the preliminary of plastic prestraining in the structure, mechanical properties
and the process of saturation of the low-carbon boron alloy. Methodology. The material chosen for the study was low carbon steel,
which is pre-annealed at 1223 K for five hours and then of plastic prestrainin ¢ at a load conditions. The phase composition, physical
properties of the layer after the samples deformation with a degree of 0-40% and with different contents of boron carbide in the
saturating environment. Findings. Complex conducted studies have shown that the formation of the phase composition of the layer
after saturation in a thickness of layer containing boron, is greatly influenced by not only the content of boron carbide in the layer,
but also of the preliminary of plastic prestraining. At the same time, it is revealed that the plastic prestraining and boron diffusion
increases the carbon activity. Originality. The steel structure is mounted and the phase depth of the diffusion zone depending on the
boron carbide content of the layer and of the preliminary plastic prestraining. Practical value. These laws, which give a description
of the structural components and the conditions of their formation allow to predict the mechanical properties of the layer.

Keywords: plastic prestraining, intensification of diffusion, boron cementation, Fe:B iron boride, Fe2s(CB)s cubic boron
carbide, Fes(CB) boron cementite,

Beryn METOAOM B TBEPJIOMY KapOIopu3aTopi 3 pisHuM BMicTOM
kapbiny Oopa (2-20%) y xouTeiimepi 3 TIABKUM
3aTBOPOM TIPOTAIOM II'SITU FOJIMH IPH Temneparypi 1223
K:

@azoBHii  CKITaJ CHUABIB  BM3HAYATH  METOAOM
MIKPOPCHTI€HOCNICKTPAbHOr0 aHali3y Ha MiKpOCKOI
ISM-6490, a Takok 3a /IOMOMOrol ONTHYHOTO
Mmikpockorny «Heodot-21».

PentreHocTpyKTypHuii  ananis  saiifcHioBanmu  Ha
mudpakromerpi JIPOH-3 B monoxpomarusosanomy Fe-
Ka sunpowmimrosanni. ®a3zoBuil ckiaj ta BMicT topy i
KapboHy B MNOBEPXHEBHX IAPAX 3pasKiB BH3HAYAIH

Hespaxaioun ma npaktudane  3actocyBaHms
METO/IiB HACHYEHH [IOBCPXHI HU3bKOBYIVICIICBUX CTalel
3aIMINAETLCA 0AraTo MHTAHb MOB’A3aHUX 3 MEXaHi3MOM
CTPYKTYpOyTBOpeHus B audys3iitniii 3oui. Bizomo, mo B
criaBax, Akl MicTATh Oop abo Ha MOBEpXHI CrIABIB Mics
GopyBaHHA BiAOYBacThCH YTBOPEHHs OOPUCTHX Ta
bopmicTaunx das [1, 2], a Takox has 3 Giabwr ckaagHO©0
mopponorieio  [3].  Omak  BLIMB  nonepeHbOL
nnacTHaHoi Aedopmarii Ta BMicTy Gopy B HacHuyioHOMYy
Cepe/loBHINI HA CTPYKTYPY Ta (asosmil ckiaj mapy

BUBYEHI He pgoctatuso [4-6]. Ha miacraBi Bume ;
3d3HAYEHOr0, JOC/I/UKCHNS TIpoueciB  (popMyBanHs MEE nomapon'?m peurrm’ino(:prlcrypuoro o
CTPYKTYpH B Ju(ys3iiiHid 30Hi B 3aJ€XKHOCTI Bifi yMOB s N UL 2 TS
94) Ta 3a  opuriaTBHOI  MeTomuKow  [7].
AR e MikpoTsepai 13HMX (a30BHX CKIANOBMX BU3HAYAITH

POTBEPAICTH Pi3HUX b
Mera na mikporsepaowmipi ITMT-3 (ZICT 9460-76).
AbGpasuBHnii 3HOC WApiB BM3HAYAIM HA YCTaHOBII
Juisi.  BUNPOOOBYBAHHS  BAJIKOBUX 1  INTAMIIOBHX
MaTeplaniB 3a CXCMOIO JBOX KOJNOJAOK 13 3YCHILIAMH
npuTHCKY Komoaku 200 krec i wBHIKicTIO obGepranns
140-150 06/xB. Sik eTanoH BMKOPMCTOBYBaH 3pasKu
Marepian cram 25.

flpn  Bmicti  kapbiny ©Gopa B wacuuyiouomy
cepeosumi g0 20 % ma TOBepXHi, NOMEPeTHBO
BI/INAICHOTO HU3bKOBYIJICNCBOTO CILTABY, YTBOPIOETHCH
Auy3iiHUiA MIap, MO CKIaaeThCs 3 Wapy MOHOGOPHIY
FeB rimbunoro 10 15 mxm ta 6opuxy Fe;B — 30-40 mxm
; : ) i (puc. 1). Tlonmepeans mnmactuama aedopmaiis usoro
MIRHARICTIO (10-3‘ scc.—lj /10 3Ha4YeHbL  BiHOCHO] CIUIABY MPWBOMMTH /0 YTBOpENHs GOPWIHOTO mapy 3
Aegopmarii 10, 25 i 40 %. monobopury FeB rmuburoio 1o 20 mxm ta dasu Fe,B
MeToauka H pe3yibTaThl riubunoo 40-60 Mkm. B mimmapy cnocrepiramm nospy
HesHayne 36inbuieHHs nepuitHoi  cknajosoi.  [lo
TPaHUIAM 3€PeH MepiiTy Bij0ynoca yrsopenHs 6opumis

3’sacyBaTH  BIUTMB  [ONEPEHBOTO  TIIACTHYHOTO
aedopmysarmia (T171) ®Wa  crpykTypy, MexaHiumi
BIIACTHBOCTI, MpoLec HacHyeHHs OGopoM Ta KapGoHOoM
HH3BKOBYIICIICBOTO CILIABY.

Jocnijpkenns 1poBoAMIM Ha 3paskax 3i crami 25
posmipoM 30x30 mm, sKi TIonepeAHLO  IMijKaBanH
Bigmany npu temneparypi 1123 K uwa nporssi 5 roqms, a
noriMm  siehopMyBanH 32 YMOB  KBa3iCTaTHYHOTO
HaBaHTAXKEHHA Ha rigpasmunid mamuai [10-100 31

XiMiko-Tepmiuny 00pobky 3paskis micis
nomepeanboi  aeopmanii 3AHCHIOBAAH [TOPOIIKOBUM

1R%
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Fe;B 1a  Gapouementury Fey(CB).  Pesyabratu
TONIAPOBOrO CHEKTPATLHOIO aHai3y MOKA3amNo, Mo Npu
30inbmenna rnubuan  audysiinol 30HM BiAOyBaeThCa
pi3Ke 3MeHIIeHHs BMicTy Gopy.

Ilpu 3meHwienni Bmicty kapbigy Gopa o 10%
crnocrepiracTbes yreopeuus Gopuga Fe,B na nosepxwi
HH3bKOBYTIICUEBOTO CIINABY.

Y BiananeHoMy — HU3bKOBYIIENEBOMY  CILIaBI
MIKPOCTPYKTypa  NOBEpXHi  [apy  mpejacTaBiena
Gopunamu. Ilpudomy, roaku Gopuay Fe:B yrBopummcs
Ha [MOBEpPXHI 3paska, Ta Majd HC LAY CTPYKTYpY.
[nubuna Goposanoro mapy cknana 20-40 mxm (puc. 2).
B 3paskax, aki MauM NOMepeaAHId  [UIACTHYHY
aedopmanio  croctepirand  36UIbIICHHA  OOPHNOTO
wapy (10 50 MxM) Ta nepaiTHOI CKI1a0BOI B MOPIBHAHHI
3 IOYATKOBHM 3Pa3KOM.

i i I
Puc. 1. Mikpocmpykmypa nusbkosyeneyeaozo cniagy
nicas nacuwgenns nosepxui kapbioom bopy 20 % (mac.) 6
Hacuyylowomy cepedosunyi (x500) / The microstructure
of low-carbon alloy afier saturation the surface boron
carbide content of 20 % (wt.) in saturating medium

[Ipu BmicTi Kkapbiny Gopy 2-4 % B HacuuyoHOMy
Cepe/lOBUIII HA MOBEPXHi HW3BKOBYIUICLEBO CTami
YTBOPIOETbCA audysiiiHa 30HA, SKa M4€ MNEPIITHY
CTPYKTYpY, a DopoBaHuii map BiaCyTHIiL.

Y MOBepXHECBOMY MHapi MOMEPENHbO BiANATCHUX
3paskis Ha rombGumi 50 MM Bmict Gopy cknas 0,01 %
(mac.), a kapGony 0,9 % (mac.).

S

)

. Puc. 2. Mixpocmpykmypa nusbkosyeaeyesoeo cnaagy
nicaa Hacuwenns nosepxui kapoidom opy 10 % (mac.) 6
nacuuyrouomy cepedosuwyi (x1000) / The microstructure
of low-carbon alloy after saturation the surface boron
carbide content of 10 % (wt.) in saturating medium

Hpu s36itbmenni rmmbusm mapy emict 6opy pisko
3MEHIIYETHCS 3a pesynbTaTamMn HOLUIAPOBOTO
cnexTpanbHoro awamisy. [To mexax nepaitTaux 3sepen

crocTepirani miaockorpaHtoi ¢opmu Gopuny Fe:B.
OKpyrni  BKmOYeHHss  Gopouementury  Fes(CB),
KybiuHoro 6Gopokap6imy Fezs(CB)e. Kpim Toro, micns
XiMIYHOrO TpaBaeHHA MOBepXHI 3paskiB GoposmicHi
(asu sinpisusioTeca 3abapsnennsam. Tak, Gopua Fe.:B
KOBTHUH, a Gopouementut Fes(CB) Gmnkunii 1o ciporo.
Penrenoctpykrypumii ananis mapy na raubuni 450 Mxm
3aikcyBaB Takuii pasosuii cknaa: a-Fe, 6oponementur
Fes(CB), kybiuunit 6opokapbia Fex(CB)s. Ha Ginbumiit
raubuni mapy BUSBWIH [epait, a-hasy, uemeHtut FesC.

Y HusbKOByTNeueBiii cTanm micAA MONEpPEAHBOro
nnacTuyHoro jaedopmyBaHHA nepmit y audysidHHOMY
mwapi mae Oinbin gucnepciy OymoBY, YHM TOMNEPEAHBO
Binnaneni 3pasku. [Ipu 1BOMY, WO BHIMI CTYNiHB
nonepeHboro AedopMyBaHus, TO OinbIIA IUCICPCHICTH
HnepmiTy.

Puc. 3. Mixpocmpyxmypa wapy nonepednso
siOnaienoo 3paska nicas wacuuenns 6opom ma
kapborom ra enubuni 100 s/ Microstructure for layer
of preanneling specimen after casehardening with boron

Micns Hacuuenns 3paskiB, fAKi MajgH TIONEpPEIHIO
acTH4Hy seopMariio Mo MeKax [CPIHiTHHX 3epeH
criocTepiraiy BUALTEHHS: TUIOCKOrPaHHOT (opMH DOpUILY
Fe;B, oxpyrmi Bkmouenns Goponementuty Fes;(CB),
Kybiusoro Gopokapbiny Fexn(CB)s (pue. 3). 3i
30inbIICHHAM TIMOMHW WIapy MiNAHKa Ma€ y CBOEMY
ckiaji nepnit, a-asy, uementur FesC. TnubGuna mapy
nicns MonepeIHbLol MIACTHIHOT nedopmanii
30LIbIIYEThCSA Y MOPIBHSHHI 3 MOMEPEAHbO BiANaICHUMU
3pasKaMu.

Tabauya 1
3anexuicTe raubunu mapy Ta BixHocHol
3HOCOCTIHKOCTI Bi/I BHAY nonepeansoi 00pobu /
Effect of prior processing on depth and relative wear
resistance with boron layer

Crymi | Bmict | [nubuna ["mubuna Bignocu
Hb B4C, Bopuanoro mudysiitio | a
aeop | % 1apy, MKM i 30HH, | 3HOCOCTI
manii, | (mac.) MKM HKiCTB,
% : %"

FeB | Fe:B
0 3 - = 900 1,36
25 - 1600 1,59
0 10 - 25 400 1,33
25 - 40 520 1,37
0 20 15 40 55 1,38
25 20 60 95 1,35
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[lonepenus mracTuuHa Aedopmallisa 31 cTyneHem 25
% HH3BKOBYIJIEEBOI CTANi MPU3BOANUTE N0 30iMbIIeHHSA
rmubunn 1wapy, Ao Oinem aktuHol Audysii aTtomis
kapbouy Ta GOpy NpM HACHYEHHI TIOBEPXHI 3pa3KiB y
MOPIBHAHHI 3 [ONEPEeAHLO BIANATEHHMH 3pa3’KaMu 3
IHILMMH CTYNEeHAMH uIacTuaHol aedopmartii.

Taxkum 9uMHOM, BMIcT Kapbiay Oopa B HacHIYIOHWOMY
cepeoBuuli Ta nonepeans 06pobka criapis BILIMBAE Ha
CTPYKTYpY Ta BracTuBocTi audysiiinoro wapy (Tadmn. 1).

o6 mocmimuTe 3MiHYy CTPYKTYpH liapy micis
audy3iiHOro HacudeHHs, Oro OXOJOMKYBalH Ta
BATpUMYBaii 3a Temnepatypu 1153 K Bnpogos# ozmiei
roauHu. Bubip TemnepaTypH, A0 AKOI OX010KyBaiH,
nos’s3anni 3 THM, wo npu 1153 K y Gopomichux
crulaBax 3MeHmryerscs 00’'emua vactka dopumy Fe:B B
aycreniti [8]. [licna urpumkw 3a Temneparypn 1153 K
T4 OXONO/UKEHHS Ha TOBITPI CHOCTEpIramd 3MiHy
06’eMHOT HacTKu i po3mipis GopoBmicux (as y urapi.
[Ipu usomy npucythicTs dopuny Fe;B ne cnocrepiramy.
[Ilap ()%} 3MIiLHEHHH ApibHoaMCTIEpCHIUMH
BKJIIOYCHHSMH GOpOLEMEHTHTY, pO3TAallOBAHHMH B
00’eMi MepIiTHAX 3epeH.

3aBIAKH JIOCHIUKEHHAM po3po0uin criocib, skuii gae
3MOTY  OJEp/KYBaTH  SKICHIINi, OAHOpiAHIWI  3a
CTPpYKTYpoi0  Ta  3MimHeHi  JpibHOAMCHEpCHUMH
Gopokap6inamu MOKpUBH OiNbIIOT TOBIIHHH.

Bop Oimbmi axkTMBHO B3aeMomie 3 JledeKTaMH
CTPYKTYpHu, Hix KapOoH, 1 MOXe YTBOPIOBATH Ha
aedeKTax CTPYKTYpH HAaUTHIIKOBI (a3, 1o MicTaTs 6op
[8-11]. Takum 4unoM, 6Op BUTICHAE HACTKOBO KapOOH 3
TPaHuilb 3€pPeH aycTeHiTy. B pesyabTari HACHYCHH
MOBEpXHI CTami Mo TpaHuusX HEpliTHEX — 3epeH
crocTepiraii  YTBOPeHHA He riodyaspHux BKIIOUEHb
HEMEHTHTY, a apibHomucnepeHi BKJIFOYCHHSA
Gopouementuty Fes(CB). Kpim Toro, sigomo, mo y
uemenTuti FesC aromn 6opy MoxyTh 3amimatn o 80 %
(at.) aromiB kapGomy, enepris ['i60ca yTBOpeHHA
6opouementuty Fe;(CB) menma 3a eneprito [i66ca
yrBopeHs uementuty FesC, a Takox emepris 3B°a3Ky
Mik aromamu 3aiisa Ta Gopy Bumia, HiX MK aToMaMu
saniza 1a kapbony [3, 12]. Jlerysanus OopoMm CIuUIaBiB
36ibIIye 06’ eMHY 9acTKy OOpOLEMENTHTY B CIIaBi Ta
30iIbiye akTuBHicTs kKapbomy [8]. Kpim Toro, sk
BijloMo, monepeaus gedopmaris  3MIHIOE MEXaHi3M

qudysii 6opy. Judysia Gopy npu HacHUCHHI NOBEPXHI
CIUTABiB TCAA TOMepeansol miactudHoi aedopmanii
3AIHCHIOETBCA HE TUIBKH 110 PAHMLAX 3€PEH AyCTEHITY,
ane i 9acTKoBO B 00’eMi 3epua aycrenity [13].

Takum 9MHOM, HA MiACTaBl HaBeAeHHX QaKTIB MOXKHa
CTBepUKYBaTH, w0 Oop BIIMBae Ha nponec Audysii
kapboHy y TRepAOMY po3unHi y-3aii3a 1a 36ineuye joro
audysiiny aKTHBHICTb.

Pesynabrarn
[lpoBeneHnid KOMIUIEKC AOCHIZZKEHb MO0Ka3aB, 110
NPUCYTHICTE GOpY B HACHYYIOUOMY CEpElOBHIN Ta
nomepeaHs muacTu4Ha jAedopmanigs iHTEHCH(DIKYIOTH
mudysito atoMiB  KapGoHy, A03BONAKTH MOMIMIIKTH
MeXaHigHI BracTHBOCTI audys3iiiHoro mapy.

HayxoBa HOBH3HA TA NPAKTHYHA NiHHICTH

Busisiieno, wo nonepeaxs mactuyna gedopmanis ta
Hassuicts Oopy B cepepoBuiti 30imburye audysiiuy
aKTHBHICTE KapOomy.

Otpumani 3aKOHOMIpHOCTI JH(y3iiHOr0 HaCHYEHHA
MOBEpXHI  HHM3bKOBYITIENEBOI  CTalml  J03BONAIOTH
oTpumath aH(y3iAHI wapd 3 TnokpameHuMu  hisuko-
XIMIYHHUMHU BIACTHBOCTAMH.

BuchHoskn.

1. Tlposeaenuit KOMIUIEKC AOCHDKCHbL MOKAa3as, 110
nonepenHs — nuactudna  gedopmaitis 38 yMOB
KBA3ICTATMYHONO HaBaHTaxeHns 30inbimiye raubuiy
audysiiiHoro mapy.

2.HasBricte OoOpy B HacHYylO4OMY CepeloBHIIL
30UIbIIye akTHBHICTE Kapbony Ta o00’eMHY wHacTKy
Gopouementury Fes(CB) B migmapky.

3.1lpm Bmicti nomam 10 % xapbiny Oopa B
HACHYYIOUOMY CEpPelOBHILI IPU3BOAMTL 10 GopmyBans
wapy OGopujais HAa MOBEpXHI HU3bLKOBYTiIeneBoi crami.
Ane U1 OTpMMAHHA CYUIIBHOTO T4 OMHOPIAHOrO
G0poBaNOTO 1HAPY HE 3a/ICKHO BiJl YMOB IIONEPEIHBOL
00poOku  Marepianie  BMmicT  kapbiny Oopy B
HACHYIYIOUOMY CEPC/IOBHIII TTOBHHEH OYTH He MEHI Hik
20 %.
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«AKUM € HanBaXnUBILLMA YPOK 3 >XWUTTS Uiel BUMAATHOI
noanHu? K.©. Crapoaybos 6yB nioAuHOI BUCOKOT
rpomMagsaHcbKo! BiAnosigansHocTi. 3a byab-aKkux 06CTaBUH BiH
3anuwiascs camum cobor, NpaMyBas 40 NOCTaBNEHO! MeTU.

BiH mae ocobucty npueabnueictb, HenepebopHe baxaHHg
CAYXWUTW CBOEMY HAPOAOBI, MNOAAM, NPAarHeHHA NpUKpacuTi
NONErtnNTA IX KUTTS.

Tak, Ctapoay6oBy He MOBTOPIOIOTECA. Ane BYMTUCS y

BENMKNX JIOAEN  MYXKHOCTI, - LinecnpsiMOBaHOCTi, BIpHOCTI
- CBOEMY TMOKNUKaHHIO, MOpanbHIv no3uuii, NOHATTAM Mpo
000B A30K  HECTE NOTPIBHO, HABITE HEODXIAHO. »
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