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IV. CYYACHI IPOBJIEMU MATEPIAJIO3HABCTBA,
®I3UKH, EJJEKTPUUYHOI IH)KEHEPII

3AXUCT BATAPEM CTATUYHUX KOHJIEHCATOPIB
JJISI HACOCHOI CTAHIII

®dimimonenko H. M., ®irimonenko K. B.

CxionoyKkpaincoKuit Hayionanvhuii yHigepcumem imeni Bonooumupa /lana

Merto10 NOCHiAHUIBKOI POOOTH € BIOCKOHAICHHS PENeHHOr0 3aXHUCTY
Gartapeii cratnuanx kouueHcatopiB (BCK) 3a paxyHok BuOOpY e(eKkTUBHHX
KOMIIJICKTIB PEJICHHOTO 3aXHUCTY.

BopnomocrauanHst MicT 3MIHCHIOETHCS IUITXOM BHIOOYTKY BOJH i I36MHUM
Bos103a00poM | mimHATTS, 1 BoJla HAKOIIMYYETHCS B pe3epByapax 4HCTOI BOJM.
TpancnopryBaHHsl i3 pe3epByapiB y MICTO 3HiHCHIOETBCS BOJOTOHAMH 32
Jonomororo HacociB HacocHoi cranmii Il migastrs (HC 2).

Haniitne ¥ exoHOMiuHe (QYHKIIOHYBaHHS CHCTEM EIIEKTPOIIOCTaYaHHs;
HACOCHUX CTaHIIH MOXJIMBO TUIBKM MPH BUKOPHCTAHHI OONAIHAHHS, IO €
ABTOMATHYHO, 3[IIICHIOE KepyBaHHS, 3aXHCT BiJl YIIKO/PKEHb 1 HEHOpMAaJIbHUX
pexuMiB poboTh. s i€l MeTH BUKOPHCTOBYETHCS KOMIUIEKC aBTOMATHYHOTO
obJiaiHaHHs, cepesl SIKOTo NepIIopsiiHe 3HaYeHHsI Mae OOJIaJIHaHHS PEeleiHOro
3aXHUCTY # aBTOMaTHKH.

Enextpoxusnenns PII-6kB IlerpoBcbkoi HacocHoi cranmii II mimifomy
3IiHCHIOETBCST yepe3 yBeneHHS 6 kB. YBemeHHs Bin miHIA enekTporiepenadi
MIpHENHAHH] 70 po3noaiabHoro npuctporo (PII) Hanmpyrm KuBIEHHS 3aKpUTOTO
THITy, sike Mae 2 (1Bi) cekuii IWH, IO 3’€IHAaHHI MIX COOOI0 CEeKIIHHUM
BuMHuKadeM. /Jlami Hampyra >KHBJICHHS PpO3NOALIIEThCS MO dimepax Mix
HAaCOCHHUMHM arperatamy, JIHIIMH €JEKTPOXKUBIEHHS HACOCIB apTe3iaHChKUX
ceepioBuH | mimiiomy. Takox 10 CeKIid MigKIIOYEHO TpaHCchOpPMAaTOpH
BJIACHHX TOTpeO, TpaHcopMaTopu HapyTH, 6aTapei CTaTHYHUX KOHJICHCATOPiB
(BCK Ne 1, BCK Ne 2).

3rinno 3 Bumoramu [IYE Ta iHmMX HOpPMaTMBHUX JIOKYMEHTIB [1-3]
peneiiHui 3aXUCT 1 aBTOMAaTWKa IependavdaeTbesl Ui €IEeKTPOABUTYHIB, JTiHIT
eJIeKTporiepeadi, TpaHchOPMATOPiB BIACHUX MMOTPeO, Oarapell CTaTHYHUX
KOHJICHCATOPiB, yBeleHHs 6 KB Ta CeKIIfHNX BUMHUKaYiB.

Jns peneitHoro 3axucty Oatapeit crarmunnx konzaencaropiB (BCK), siki
NpU3HAYeHi Uil KOMIICHCallii PeakTHBHOI MOTYXXHOCTI B Mepexax 3MIHHOTO
CTpyMy, TepeadadaeThcsi OOJIAAHAHHS PeNeHHOro 3axXUCTy Bia OaratodasHux
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K3, Big HaACTpyMIB INEpeBaHTAXEHHS i BiJ MiJABUIICHHS HANpyrd. 3aXUCTH
BHUKOHYIOTBCS Ha omHoMy pene PC-80M2. Pene PC-80M2 mpusHaueHi mms
BHKOPHCTaHHA B CX€MaX PelIeHHOr0 3aXHUCTy W MPOTHABAPIHOI aBTOMATHUKH.

Pene PC8OM2M-24C-31C — me craTW4Hi pene, [0 HE BHMAararmTh
OIIEPAaTHBHOTO JKUBJICHHS [UIi BHUKOHAHHS OCHOBHHX (YHKLIH 3aXucCTy.
JKuBneHHs eneMeHTIB CXeMH 3IHCHIOEThCS BiJl BXiTHOTO CTpyMy [4].

3axucT Bix migBHIIeHHS Hanpyru BiamoBigHo 1o IIYE He moTpibeH, sKio
KY rakuM ymHOM, mOO A0 OAMHHYHOIO KOHJEHCAaTOpa HE MOIJIO OyTH
JIOBI'OCTPOKOBOTO TPHKJIaAeHHS Hampyrn Oimbime 3a 110% Bix HOMiHAIBHOTO
3HAYEHHS.

CtpyMOBE BIJICIYEHHS € OCHOBHHM 3aXHCTOM BiJl 3aMHKaHb MiX
yBeneHHs M Oarapei. CTpyM cCHpaibOByBaHHS CTPYMOBOTO BiJCIYEHHS JUIs
OIBUAKOMIFOYMX  3aXWCTIB BHOHMPAETBCA 33 YMOBOIO  BIJBEACHHA  BIiJ
aAMITTITYJHOTO CTPYMY BKJIIOYCHHSI.

JliHist 10 KOHJEHCATOPHOI YCTaHOBKM ITOBMHHa OyTH OOJiajiHaHa TaKOX
3aXMCTOM B onxHO(Ga3sHUX 3aMuKaHb Ha 3emmo. CTpyMmMOBI 3axucTH
BUKOHYIOTHCSI B TpH(azHOMY TpboX-peneiiHoMy BukonanHi st bCK 35-110 kB
i y nBodazHomy nBoxpeneitnomy — it bCK 6-10 kB.

BurpumMka gacy BUOHpaeThCS 3 YMOBH CeNIEKTUBHOCTI, oOupaeThes 0,5 c.

3axucT BiJ 3aMHKaHb Ha 3EMJII0 BHKOHYETHCS 3a CTPYMOM HYJIBOBOI
MTOCTIAOBHOCTI, TaK CaMo SIK 1 3aXUCT IHIIHIX (iepiB.

VY 1poMy BHUNAJIKy BUKOPHCTOBYETHCS CTaTHYHE MIKPOIIPOLIECOPHE peie
PC8OM2M-27(C).

Pene 3abe3meuye:

- MaKCHMaJbHHUHA CTPYMOBHH 3aXHCT i3 HE3aJICKHOIO W TBOMA 3aICKHUMHU
XapaKTepUCTUKAMH CIIpalbOBYBaHHS (Ha BHOIp 3 MepeAHbOi maHeni);

- ctpymose Bizaciuenss (TO) 3 TumuacoBoro 3arpumkoro (70—-100 mc) abo
(150-200 mc), sixa 3amaeThes 3 EPEAHBOI aHEN];

- HCHANpaBJCHUM 3axUCT BiJ 3aMMKaHb Ha 3emiio — 3H3 (Tinbkm
PC80M2-26(C), 27(C), 28(C), 29(C);

- 30epiraHHs 3a7aHUX 3 TEPEAHBOI MaHeNl yCTaBOK 1 XapaKTEpUCTHK Y
BOynoBaniit ®JIEIII-mam'sTi.

Jlnst 3abe3neyeHHs] 1HAMKAIII CIpalbOBYBaHHS IOTpiOHA oOmnepaTHBHA
Harpyra. Pere MiCTATh HaKOIUYyBalIbHI €MHOCTI, 1110 320€3MeUyIOTh 1HMKAIIII0
CIpalbOBYBaHHS TIPH BIJCYTHOCTI OINEPAaTHBHOI HANpyrd Ha MpPOTA3i JIO
12 roguH.

B sgxocTi BHXIOHOTO CHJIOBOTO KIIF0OYa BHKOPHUCTOBYETHCS —Tpiak
TC 132-50-0.

[IpoBeneHO po3paxyHOK peNeHOro 3aXUCTy 10 €IEMEHTaX PO3NOAIIBYOTO
MPUCTPOIO 6 KB, po3paxyHOK yCTaBOK.
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3a pe3ynbTaTaMH pO3PaXyHKY o0OpaHO THIHM peleiHOro 3axHcTy,
mmapaMeTpu PEeXUMIB POOOTH Mepexi, IPOBEIEeHO BHOIp yCTaBOK 3a OOpaHUMH
THIIAMH peJie.

Cepen po3mIsIHYTHX KOH(piryparmiii moOyHoBH 3aXUCTy EIEKTPUIHOI
Mepexi HaWKpamuM oOpaHO 3aXWCT 3 JCHIYHTYBaHHAM €JICKTPOMATHITIB
BIJIKITIOYCHHS Ha OTIEPaTUBHOMY XHBIICHHI Bix cTpymiB K3.

JlitepaTypa

1. IIpaBuna ynmamryBaHHS €JIEKTPOYCTAaHOBOK / 5-Te BHA., mepepodi. i momoBH. — X.,
2014. — 793 c.

2. [IpoekTyBaHHs eneKTpooOIagHaHHA 00’ €KTiB IMBUIbHOTO Tpu3HadeHHs. JJBH B.2.5-
23-2010 — K. : Minperionbyxn Yxpainu, 2010. — 169 c.

3. HacraHoBa 3 IPOEKTYBaHHS CHUCTEM EJICKTPOIIOCTaYaHHS MPOMMCIOBHUX MiJIPHEMCTB.
JCTY HBB.2.5-80:2015. — K. : Minperion, 2016. — 83 c.

4. Pene maxcumanpHoro toka PC80M2M Texuuueckoe OmuMcaHWE M HMHCTPYKLUS IO
skcmtyaranun  01489517.012 TO [Exextponnuit pecypc]/ Pexum goctymy:
http://rzasystems.ru/upload/files/PC80M2M-11...151_TO.pdf
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PEKOHCTPYKIIS PEJEMHOI'O 3AXUCTY MIACTAHIIII
®inimonenko K. B., ®inimonenko H. M., Timodeen A. O.

Cxionoykpaincokuil hayionanvHuil ynieepcumem im. B. /lans

Metoro poOOTH € BIOCKOHAJICHHS OCHOBHOTO OONaHaHHSA cucTeMu P3A
niroyoi migcrannii TOB «Knapiant Ykpainay.

Jis 3a0e3nedeHHss HOpMaJbHOI Oe3revHoi 1 HajiifHOI poOOTH cucTeMH
€JIEKTPOIIOCTAYaHHsI ITiJICTAHIIis OCHAIIYETHCS IIPUCTPOSIMH MiKPOIPOIIECOPHOTO
peneiinoro 3axucty. Ha mifcranuii peani3yroTbes IeKiIbKa THITIB 3aXHCTIB!

1) 3axuct cuioux tpanchopmaropis TMI'-1000-35/0,4 kB;

2) 3aXHCT KaOENbHUX JIHIH, 110 BIAXOIATh.

B pesynbTar aHainizy 10BOJIUTS, 1110 BCI TEPMIHAIM BiIOBIAAI0TH BUMOTaM
1 peali3oByIOTh 3aBJaHHS 3axXHCTy, aBTOMAaTu3allii, 3abe3rnedeHHs Oe3neku Ta
OnokyBaHHs. KpiM HeoOxifHOro (yHKIIOHYBaHHS TEPMIiHAIM MOXYTh OyTH
OcHalleHi iHTepeCHUMH JeTals Ml HUYKHBOTO CTYIICHIO, SKi HEOOXIiJqHI Ipu
moOy10Bi aBTOMATH30BaHOI KOHCTPYKIIii €HEproo0 'eKTiB.

[lpu pmerampHOMY pO3IJIIALI BCIX TMepeBar MPENCTaBICHUX TEPMiHATIB
HalOLIBII TPUAHATHAM € peneiiHmid 3axuct Ty Sepam (Schneider Electric).
3axucT cuinoBux TpaHchopmartopiB 35/0,4 kB 3mificHIOETBCS 3a IOMOMOTOIO
TepMiHaTy «Sepamy, SKUH BUKOHYE Taki (QyHKIIT:

- TBOXCTYIICHEBUH MONOBXKHIN AudepeHIiabHuil ctpymMoBuid 3axucT (/13);

-[IPBB — mnpucrpiii pesepByBaHHs mpu BiaMoBi Bumukaua (IIPBB)
PI3HOBH aBTOMATHKH EJIEKTPUYHUX MEpex Hanpyroto Buuie | kB, npuzHaueHuit
JUIA  BIOKJIIOYECHHS BHMHKAuya IOJANBIIOI IUISHKA TPHA BIIMOBI BHUMHKaya
NOoTepeTHBOT TUISTHKY B aBapiiiHUX CHTYaIlisX;

- IPUHAOM 30BHIIIHIX CHUTHAJIB Ha BiJIKJIOUeHHs BuMHKada Big [TIPBB, mpo-
THaBapiiHOT aBTOMATHKH;
- TPUCTYIIEHEBU CIIPSAMOBAHUN MakCHUMaJIbHUN cTpymMoBuil 3axuct (MC3).

Takoxx B PVY-35 kB BcraHoBmioeThest mada peryaroBaHHS HampyrH
cHJIOBOTO TpaHcdopmaropa 3 MIKpPOIMpPOLECOpHUM HpUCTpoeM «Sepam-2000y,
SIKUI BUKOHYE HACTYIHI () yHKITIT:

- aBTOMaTUYHA MiATPUMKA HANpYTd B 33/1aHOMY Jiana3oHi 3 KOPEKLIE
PIBHS HaIIPYTH IO CTPYMOBOMY HaBaHTa)KEHHIO;

- TpUHAOM 30BHIMHIX OJOKYyBaHB PETYIIOBAaHHS NpPU TMEPEBAHTAXEHHI IO
CTpyMy, TIpH 3HIDKCHI BHMIpIOBaHi Hampy3i a0o migBUIIEHIH, mpH
HecnpaBrocti TH 35 kB #i enekrponpusoay PITH.

3axuct jiHii 35 KB BUKOHYETHCS 3a TOMIOMOTOI0 TEPMIHATY «Sepam.

12



Mepexi Hanpyroio 35 kB BHKOHYIOTBCS 3 130J1bOBaHOIO HeHTpasuto. [
TaKuX JHIA TepexndadaeThcs 3aXUCT Bif Oararoda3HHX 3aMHKaHb 1 Big
onHO(a3HUX 3aMHUKaHb Ha 3eMJTIO.

3axuct Bix OararodasHUX 3aMUKaHb BKJIIOYaEe B ceOe JBa CTYICHS:
I — crpymose Binciuenns (CB); II — makcumanmpHUI CTPYMOBHI 3axHCT
(MC3).

Jns 3axmery cunoBux TpaHcopmaropiB 1 miHiE 35 kB wmarote Oyt
rependadeHi MPHUCTPOI peNeHOTO 3aXUCTY Bi YIIKOKEHb 1 HEHOPMAaTbHHUX
pexuMiB, nependadenux ITYE.

[lpoBemeHO pO3paXxyHOK YCTaBOK Y  BIAMOBIOHOCTI IO METOIUK
PO3paxyHKiB YCTABOK JJIsl MIKPOIIPOIIECOPHUX TEPMiHAMIB.

Pospaxynok cxemu ABP. 3rimno IIVE, mpuctpoi ABP mnoBunHI
nependavyaTHcs  JUIS  BIJHOBJIEHHS ~ JKUBICGHHA  CIIOKMBA4iB  MIISIXOM
ABTOMATHYHOTO IPUEJHAHHS PE3EPBHOTO JPKEpelia XKHUBJICHHS IIPU BiJKITIOYEHH]
pobodoro JoKepena  OKUBICHHS, IO IPHUBOIUTH JIO  3HECTPYMIICHHS
eJIEKTPOYCTAaHOBOK CHOkKnBaya. CucTeMa aBTOMaTUYHOTO BBEJICHHS PE3EPBY A€
MOJKJIMBICTh YIIPABJIiHHS JUKEPEIaMH JKUBJICHHS B PO3MOIUILHUX Mepexax. [Ipu
LIOMY 3aCTOCOBYETHCSI IPUCTPili BU3HAUEHHS HASBHOCTI Hanpyru i ctpymiB K3
Ha BBOJAaxX. Pexumum poOOTH BHOMPAIOTH 3a JIOTIOMOTOI0 IPOTPAMHOTO
3abe3neueHHs A KoHdirypamnii Easergy T200S.

BucHoBok. 3a pesympraramMm aHalizy HPUCTPOIB MiKPOIPOIIECOPHOTO
peneitHoro 3axucty BupooHunTBa Schneider Electric, BMP3-/1/1, ABB, MIKOM
HalOLIBII IPUHHATHAUMHA BHU3HAHO TEPMIiHAIHM PEJICHHOTO 3aXUCTy THITY Sepam
(Schneider Electric).

OOpaHo mpHCTPOI Ta PO3PaxOBAHO YCTAaBKH JUI DPEICHHOTO 3aXHCTY
CHJIOBUX TpaHcdopMaTopiB Ta JiHii 35 kB.

Pexumu pobotn ABP BuOupaioThCs 3a JIOMOMOTOI HPOTPAMHOTO
3abesneueHHss uia  KoH(irypanii Easergy T200S B aBromatmyHOMY Ta
HaITiBaBTOMaTUYHOMY PEKHMIB.

JlitepaTypa

1. MukpomponeccopHoe yCTpOHCTBO pelneiiHol 3ammurel — Pene Sepam, cepus 2000.
[Enextponnuii pecypc] / Pexxum poctymy: http://msavtomatika.com.ua/raspredelenie
ehlektroehnergii/relejnaja_ zashhita sepam

2. [IpaBuna ynmamryBaHHS eEKTPOYCTaHOBOK / 5-Te BHI., mepepoli. # momoBH. — X. :
Bug-so «®opt», 2014. — 736 c.

3. ConoBeeB A. JI. BbIOOp XapaKTepHCTUK U YCTABOK 3alUTHI AJIEKTPOOOOPYIOBaHUS C
HCIIOJIF30BaHUEM MUKPOIIPOIECCOPHBIX TepMuHaoB (4. 1) / A. JI. ConoBeeB. — M.:
HT® «3unepronporpeccy», 2008. — 64 c.

4. ConoBbeB A. JI. Beibop XapaKkTepUCTHK M YCTaBOK 3aIUTHI JIEKTPOOOOPYIOBAHHS C
HCTIOJIb30BaHIEM MUKPOTPOIIECCOPHBIX TepMUHAIOB. (4. 2) / A. JI. ConoBreB. — M.:
HT® «3unepromporpeccy», 2008. — 60 c.
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ELECTROMAGNETIC DYNAMICAL CHARACTERISTICS OF
SURFACE WAVES WITH ZERO OR NEGATIVE GROUP
VELOCITY

Bekshaev A.
Odessa 1. 1. Mechnikov National University

Structured light waves attract growing attention due to promising
applications for optical manipulation, diagnostics and the data processing [1].
Especially interesting properties are shown by the surface plasmons-polaritons,
(SPPs) — light waves that propagate along the metal-dielectric interfaces and
rapidly decay on both sides of the interface. Here we consider monochromatic
SPP waves with frequency @ corresponding to the vacuum wavenumber k= @ /c
(c is the light velocity). SPP waves can be excited if the metal permittivity &
satisfies the equation Reg, < —¢; (see Fig. 1a which shows the structure in which
the SPP propagates aloong the z direction, and all the field components are
proportional to the phase factor exp(ik,z)). If the metal permittivity is described
by the simplified Drude model [1,2], & = -, /", dissipation in the metal is
negligible (Img, = 0) and admissible frequency values are limited by the cutoff

frequency o, =, / «f1+8, ; the dispersion law w(k;) is illustrated by the grey
curve in Fig. 1b.

(a) xA (b)
—
Layer e | T
§M"‘ﬁl“m o \\\\ >
& = 1-w," /o \\m\:ﬁ
Layer 3, & h
5 10 k., 10° cm’!

Fig. 1. (@) Symmetric SPP-supporting structure: a metallic film 2 (width 2a, frequency-
dependent permittivity €,) enclosed between the dielectric layers 1 and 3 with permittivity
&, (b) dispersion curves for the mode with negative group velocity (black) and for the
ordinary propagating mode (grey)
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However, in case of a thin metal film surrounded by two identical semi-
infinite dielectric layers, the SPP frequencies exceeding the cutoff limit are
possible. These are realized, e.g., in the symmetric structure depicted in Fig. 1aq,
for the symmetric TM mode in which the magnetic field is an even function of
the transverse coordinate x. Then, the field components are:
in the layer 1 (x > a)

S, A oo i I
H Ak KIV ikz E =2Z¢ quel Wz EZ:_ZA 1 e K|Xelk).z.

b X 9 b
s 51 s gl

in the film2 (—a <x>a)

4

k )
H, = A4, —coshr,x ", E ="2coshx,xe™ | E. =id, —2-sinhx,xe™
k 82 x82

s

in the layer 3 (x <—a)

k s A " LK i
HV _ A_eque: Wz , EX - ;qxe: Wz , EZ =id 1 equelk\.u )
» ks ‘91 sgl

Here A is an arbitrary complex constant depending on the wave energy and
Klg2

exXp\—K,a 2 2
AzzAM’K'u:ks—kglz’tanh](zaz— .
coshx,a ’ ’ K&

For the symmetric film-supported mode, the dispersion law is illustrated by
the black curve in Fig. 1b, which shows the possibility of SPP’s frequency
o > w,. Moreover, in this region the group velocity v, = dw/dk, can be zero or
negative. Based on the microscopic analysis of the fields and currents excited in
the metal layer with dispersive properties [3,4], we calculate the electromagnetic
spin and momentum with explicit selection of the «purey» field and material (due
to the electron gas) contributions. We show that in the «negative-group velocity»
region (k, > 4-10° cm' in Fig. 1b), the material momentum is still z-directed, and
the back flow of energy is caused by the pure field contribution. Also, there exist
z-directed momenta strictly localized at the interfaces x = +a and formed by
electrons rotating in the (xz)-plane under the action of a rotating electric field of
the SPP [3,4]. They form surface electric currents; the whole circuit is closed by
the negatively directed volume momentum formed due to the difference of the
electrons’ rotation velocities in different layers inside the metal film.

Our calculations disclose the physical nature and origin of the energy flow
and momentum in the SPP-supporting structures.

15



References

Rubinsztein-Dunlop H. et al. Roadmap on structured light // J. Opt. — 2017. —
V.19.—013001.

Yang F., Sambles J. R., Bradberry G. W. Long-range surface modes supported by thin
films // Phys. Rev. B. — 1991. — V. 44, — P. 5855-5872.

Bliokh K. Y., Bekshaev A. Y., Nori F. Optical momentum and angular momentum in
complex media: From the Abraham-Minkowski debate to unusual properties of
surface plasmon-polaritons / New J. Phys. — 2017. — V. 19. — 123014

Bekshaev A. Y., Bliokh K. Y. Spin and momentum of the light fields in
inhomogeneous dispersive media with application to surface plasmon-polariton waves
// Ukr. J. Phys. Opt. —2018. — V. 19, No 1. —P. 33-48.

16



BILUIMB TEPMIYHOI OBPOBKH HA BJIACTHUBOCTI
HEPKABIFOUYOI CTAJII 20X13

I'osopyn T. IL., JIynup O. B.

CymcobKuil Oeprrcasnuil ynigepcumem

Crame 20X13 BIZHOCATH /0 XPOMHCTHX HEPXaBIIOUMX crajmed 1 ii
BUKOPHUCTOBYIOTh B THX BHUII3JKax, KOJU BUPOOH MOBHHHI MaTH JIOCHUTH BHCOKY
MIITHICTh, 8 TAKOX BACOKY IUTACTUYHICTb 1 B'I3KICTb.

Cdepu 3acrocyBanns crami 20X13 myxe piHOMaHiTHI. BoHa Mae BHUCOKY
CTIHKICTh B aTMOC(EPHUX YMOBaxX (KpiM MOPCBHKOI), Y pIUKOBil 1 BOZONPOBIHIi
BOJi. 3aCTOCOBYEThCS B EHEPreTMYHOMY MAIIMHOOYAyBaHHI, B KpPEKiHT-
YCTaHOBKax 3 TPUBAJIMM TEPMIHOM CIyXOHM mpu Temreparypax g0 500°C s
Jeraneid meded. 3a paxyHOK CBOIX JKapOMIIHUX Ta IHIIMX XapaKTEPUCTUK
xpomucra cranb 20X13 mUPOKO BHKOPUCTOBYETHCS B HACTYNHHX cdepax:
MaIIWHOOYyBaHHS; BHUPOOHHNTBO TYpOIHHUX JIOMATOK, IO MpAIiOlOTh B
YMOBaX BHCOKHX TEMIIEpaTyp; JeTalli MiJABUIIEHOI TUIACTUYHOCTI, CXWJIBHI JI0
yIapHUX HaBaHTa)XeHb, HAIIPUKJIA[, KJIallaH! TiIpaBIiyHHUX IIPECiB; BUPOOH, 11O
TTiJJTAF0THCS BILIMBY aTMOC(EPHHUX OMNaJiB, PO3UYMHIB OpraHIYHUX COJEH 1 1HIIUX
crabKoarpecuBHUX CEPENOBUIN; BHUITYCK JIETalled Ui KOMIIPECOPHUX MAIlWH,
IO TPAIOTh 33 JONOMOTOI0 IHEPTHOTO Ta3y; BHPOOHUIITBO AETallel, IO
NPAIOIOTh NPH HEBUCOKUX TEMIIEpaTypax B arpECUBHHUX CEPEIOBHUINAX; BUITYCK
neraneit s aBiamiaux minei. Ctams 20X 13 Mae Xopoury TEXHOIOTIUHICTD MIPH
rapsiid i XOJOAHIN MIacTUIHIN gedopMarrii.

XpomucTi HepKaBiloWi CTali MaloTh BHCOKY KOpO3iHY CTiliKiCTh B
0araTbOX XapyoBMX CEpeNOBHINAX, MOXYTh OyTH BHKOpHCTaHI IS
BUTOTOBJICHHSI TEXHOJIOTIYHOTO YCTAaTKYBaHHS, SIKE€ 3aCTOCOBYETHCS Ha PI3HHUX
eramax XapuoBOro BHpOOHHMHTBa (MHTTS abo ririeHiyHa 0OpoOKa CHpPOBHHH,
MOIpiOHEHHS MPOJYKTIB, MOALT 1 COPTYBaHHS MPOMYKIii, 3MILITyBaHHSI, TEIIOBA
00poOka, po3dacoBka 1 YyIakoBKa, TpaHCIOpPTyBaHHS 1 T.1.). CporoxaHi
HeprkKaBiloya CTallb Pa3oM 31 CKJIOM i JIESIKUMH BHJIAMH TUIACTMAc € TPaKTUIHO
€IMHUM MarepiajioM, SKHH CXBAJIEHHH $K CHPOBHHA JUII BUTOTOBJICHHS
oOyaHaHHS TIpH BHUPOOHWITBI, 30epiraHHi 1 TPAaHCIOPTYBAHHI Xap4YOBHX
MPOJYKTiB, IO TIIOB'I3aHO 3 BHCOKMMH TiTi€HIYHUMH, €CTETUUYHHMHU Ta
TOKCHUKOJIOTIYHIMH BUMOTaMH.

l'onoBHMIT Jeryroumii eNeMeHT cTalli bOTOo THITY — Iie XpoM. Came 3aBIsKH
Homy cramp 20X13 criiika 10 Koposii mig 4ac poOOTH B OKUCITIOBATLHOMY
cepenoBumti. Cranp 20X13 BigHOCHTBCS /O MapTEHCHUTHOTO Kiacy. Y
3arapTOBAHOMY CTaHi ii MIKPOCTPYKTYpa CKJIAIAEThCA 3 MAPTCHCUTY 1 KapOifiB;
B BIANAJICHOMY CTaHi — i3 CyMiIlli BUCOKOXPOMHCTOTO (epuTy i KapOimay THITY
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M,;C¢. 3 migBuiIeHHsM Temmneparypu Bimmycky Buine 450°C BinOyBaeTbcs
3HAYHE 3HIKEHHS MIIIHOCTI, CYIIPOBODKYBaHEe 301IbIIEHHIM TUTACTHIHOCTI, IPH
bOMY 3HIDKYETHCS TAKOXK KOPO3iiiHa CTIHKICTB.

HaviBummii crymiae cridikocti crami 20X13 mo xoposii mocsraeTscst 3a
paxyHOK TepM0ooOpoOKu. PizHI BumM TepMidHOi 00pOOKH IMO-Pi3HOMY BILTHBAIOTH
Ha BIIACTUBOCTI MarepiamiB. TeMIiepaTypu TapTyBaHHS 1 BiAIyCKY 3aeXarb Bif
PiBHS HEOOXITHUX MEXaHIYHUX BIIACTUBOCTEH.

Tepmiuna o00poOka mocmiKyBaHMX 3paskiB 31 crami 20X13 Oyma
mpoBefeHa B iHTepBam Temmeparyp Binx 930 go 1040°C, micms yoro
3IiMCHIOBAIOCS OXOJIOJPKEHHS Ha TMOBITpI abo y Bomi. Bimmyck 3paskis
npoBoawian mpoTsiroM 1-1,5 romun B inTepBani Big 500°C mo Temmeparypu
YTBOPEHHS aycTeHITy (Acj) 3 MOJAIBIIMM OXOJIOJUKEHHSM Ha moBiTpi. [lpm
30inpmreHHI Temneparypu Big 920 mo 1020°C i micas 0XOIOKEHHS Ha MOBITPI
Oyn0 BUSIBIICHO 3aKOHOMipHE 3pocTaHHs TBepupocTi (Bim 42 no 49 HRC), mio
MOB'I3aHO 3 PO34MHEHHSAM KapOiniB xpomy Cry;Ce. Ilonmanmbine migBuIIEHHS
TeMIlepaTypy HarpiBaHHS HE IPHU3BENO JIO 3MiHH TBEpAOCTi. 3MEHIICHHA
TeMIlepaTypy  ayCTeHi3allil MiJBHIIMIO 3HA4YeHHS TBEPIAOCTI  3pa3KiB,
3arapToBaHUX B BOJAY, IOPIBHSHO 13 OXOJIO[DKEHMMH Ha moBiTpi. [licns
HarpiBarHa 10 Temmeparypu 1020°C 1i BiAMiHHOCTI 3HUKAIOTh. TaKUM YHHOM,
IIPH TIEBHUX PEXUMAaX TEPMOOOPOOKH MICIIA TapTyBaIbHOTO OXOJOJDKEHHS Ha
TIOBITPI Ta Y BOJI JOCATA€THCS OJHAKOBA TBEPIICTh, sika AopiBHIOe 48 HRC, mo
OTHO3HAYHO CBIMYUTH PO OTPUMAHHS B CTami 3 BMicToM Byrremio ~ 0,2%
MTOBHICTIO MAPTEHCUTHOI CTPYKTYPH, IO TiATBEPUKYETHCS pe3yiabTaTamu [1].

[poBenmeHHs i30TepMiYHOT BUTPUMKH a00O IIOBUIBHOTO OXOJODKEHHS B
iaTepBani Temmeparyp 800-550°C micis aycreHizarmii mpu3Beno A0 po3mamy
aycTeHiTy Ha (epuTo-KapOiHy CyMIII, SKa CKIaJa€Thcsl 3 BHCOKOXPOMHUCTOTO
¢epury i kap6inis tumy Cry;Ce.

Jus crami 20X13 xapakTepHe 3pOCTaHHS TBEpAOCTI HpH 30iIbIIEHHI
temrieparypu rapryBaHHs a0 1020°C. Ilpm mnpoBeneHHi TapTyBaHHS Bix
temrieparyp Bume 1020°C TOMITHO 301IBIIYETHCS KiJBKICTh 3AJHIIKOBOTO
aycrerity. [lpm temmeparypax Bume Big 1100°C mopmampine 301TbIICHHS
KUIBKOCT] 3QJTMIIKOBOTO ayCTEHITY HE CIIOCTEPIraeTbesi. MiKpOCTpyKTypa cTaii
mapku 20X13, mo hopMyeThCs pH rapTyBaHHI 1 MOJATBIIOMY OXOJIOKEHH] Ha
MOBITpPi, Mae OE3CTPYKTYPHHII MapTEeHCHUT, B SIKOMY MPHUCYTHS JiesiKa KiJIbKICTh
YaCTMHOK, HE PO3YMHEHHMX NpH aycreHizamii kapOigHoi dasu. [lpu 3HWKeHHI
temneparypu rapryBadss 3 1000°C go 960-940°C, MinHICTHI BIaCTUBOCTI CTaIl
20X13 He3HayHO 3MEHIIYIOTHCSA, IIO TIOB'S3aHO 3 HEMOBHHM PO3YHMHEHHSIM
KapbimiB XpoMy TIpH aycTeHisarii. bimbmr iCTOTHWIA BIUIMB 3HIDKEHHS
TeMIepaTypyd TapTyBaHHS Mall0 Ha BEIMYMHY YHApHOI B'I3KOCTI. A cawme,
3HIKeHHa Temmeparypu rapryBanHa 3 1000°C mo 960-940°C mpussemno 1o
30ibIIEHHS] 3HAYEHb YHOAPHOI B'I3KOCTI MpW KiMHATHIN Temmepatypi. [lpm
BiIIycKy Bucokoxpomwuctoi crami 20X13, 3araproBanoi Bim 950 a6o 1000°C,

18



CIIOCTEpITaeThCsl Maye BTOPUHHE TBEpAHEHHS 1pu Temmepatypi 500°C.
[Nonaneine mamiHHS TBEPIOCTi, HMOBIpPHO, MOB'I3aHO 3 TUM, IO KapoOix Cr;Cs
tpanchopmyernest B kap0oin CryCe [1].

Jlitepatypa
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BIL/IUB XIMIKO-TEPMIYHOI OGPOBKH
HA BJIACTHUBOCTI CTAJII YS8A

Xapuenko H. A., JlockyroBa T. B., [leryaa A. L., OasxoBuk K. €.,
Kaiinam /1. B.

Hauionansnuit mexniunuii ynieepcumem «KIII im. Izopsa Cikopcbkozo»

Y cydacHii TpPOMHCIOBOCTI TpH BHPIMIEHHI MPOOIEMH ITiABHUIIECHHS
eKCIUTyaTalliiHUX BJIACTHBOCTEHl AeTaleld MallMH, IITaMIiB Ta IHCTPYMEHTY
BEJIMKOTO 3HAUCHHS HaOyBalOTh PpO3POONEHHS Ta BIPOBAKEHHS HOBHX
TEXHOJIOTIYHUX TMPOLECIB 3 HAHECEHHs 3aXUCHUX 3HOCOCTIMKMUX MOKPHTTIB.
OcraHHIM 4YacoM 3HAWILIM LIMPOKE 3aCTOCYBAaHHS TYTOIUIABKI CIOJYKH, SIKI B
SIKOCTI 3aXMCHUX TIOKPHUTTIB CYTTEBO IIIJIBUIIYIOTh Mpale3JaTHICTh JeTanen
MallliH, TePMiH CIIyOH IHCTPYMEHTY B YMOBAaX TEpTs KOB3aHHS, Kapitamii, mii
BHCOKHX TEMIIepaTyp Ta arpecHBHHUX cepemoBHIL. JloCiiKeHHs CIIpSIMOBaHi Ha
pO3pOOIICHHST  TIPOLIECIB  OHO- Ta 0OaraTOKOMIIOHEHTHOTO  JAUQY3iiiHOTO
HACHYCHHS BYTJICIEBUX CTajel KapOimoyTBoprotounmu enementamu [V-VI rpyn
MIePiOANYHOI CHCTEMH € aKTyaabHuMH [1].

B saxocrti 00’ekxTa mociimkeHHs Oyiaa BUKOPUCTaHA IHCTPYMEHTAbHA CTANb
Y8A. Cranp Y8A BHKOPHCTOBYIOTH JJIsi BUTOTOBICHHS IHCTPYMEHTIB, IO
MPAIOIOTh B YMOBaX, SIKi HE BHUKJIMKAIOTH HArpiBy piKydoi KPOMKH: HAKaTHUX
POTHKiB, 3€HKEPY, COKHP, CTAMECOK, (pe3, JOIT, I MO3I0BXKHIX 1 TUCKOBHX,
BHUKPYTOK, OIYHHX KyCadoK.

B nmaniit HaykoBiif poOOTi Oyno peaTi3oBaHO MOPIBHSUIBHWH aHalli3 JBOX
CyJacHHX METOHIB XiMiko-TepMiuHOi 00poOku (XTO), a came THTaHYBaHHS Ta
KOMILJICKCHOTO HACHYEHHS TPhOMa XIMIYHMMHU €JeMeHTaMH (TUTaH, XpoM Ta
amoMiHii). B HamoMy BHNaaKy [bOMY MpOLECY Hagadl  Ha3BY
TUTaHOXPOMOAITYBaHHSI.

TuTaHyBaHHA Ta THUTAaHOXPOMOATITYBaHHSA IIPOBOJMIM Yy TOPOIIKOBHX
cymimax, npu temneparypax 1050 °C nporsrom 8 roaus. Ilpu TUTaHyBaHHi
BUKOPUCTOBYBAIM CYMIII TOPOIIKIB THTaHy, XJIOPHJ aMOHisi Ta OKCHJ
amominito. [lopomikoBa Hacuuyroua CyMilll JUis KOMIUIEKCHOTO HACHYEHHS
cknagaeteest 3: deporuran OTu70 (27%), depoamominiii (8%), depoxpom
DX025(25), xmopun amonio (5%), okcun amoMiHilo (35%). 3pasku Oynm
3aBaHTaXXEHI J0 KOHTEHHepiB, Ta 3acUIaHi 3a3JaJerifb MiATOTOBICHIMH
CYMIIIIITTO TTOPOIIKIB.

B pesynprari THTaHyBamHa crameit Y8A (puc. 1) mHa crami Y8A
(dhopMmyeThcs omHOMmApOBe TMOKPHUTTA KapOimy turany TiC. ITlokpurrs, mio
(hopMyeThCcS Ha TIOBEpXHI cTaieil B pe3yinbTaTi THTAaHYBaHHS BUSBISIETHCS Y
BUTJISII CBITIIOT CMYTH, IIO HE TPaBUTHCS B 3-4%-0My pO3UHHI a30THOI KUCIOTH
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B CTWIOBOMY  CIHpPTi, 3a

CTPYKTYpOIO OJTHOpiTHE.
Iloxpurrs TaKOro TUITY
XapaKTepU3YIOTHCS YiTKOIO
MEXEI0 po3ainy MiX
TQy3iHHIM mapoM Ta
OCHOBOIO.

30Ha, MO PO3TAIIOBYETHCS
iz KapOiTHIM mapoM

npeacTaBiIsae cob6or0 TBCpI[I/Iﬁ

O34MH  THUTaH B 3ami3i. . .
p Y Puc. 1. MikpocTpyKTypa cTasi micist

HOKPHTTSI H,a HOBEPXHL tutanyBanus: T=1050 °C, t=6 rox.,
TEXHIYHOIO 3ali3a — TOHKE, x 1000

piBHOMIpHE 3a  TOBIIMHOIO,

OJTHOPIJTHE 32 CTPYKTYPOIO.

Hezanexno Bin marepiany Marpuii (ByIJIelleBi 4Yd JIETOBaHI CTaji) B
CTPYKTYpi crayieli Oe3mocepeHbO IIiJi KapOIAHUM MOKPUTTSAM MapajelbHO
¢bpouty mudysii hopmyerses nepexigHa 3oHa. CepelHs TOBIIMHA MEpeXigHOT
30HU Ha BYTJICIEBUX CTAIIX CTAaHOBUTH 10—20 MKM.

JropoMeTpudHi JOCTI[KEHHS TMOKa3aiW, M0 OTPHMAaHI INapH TICIA
OJHOKOMITIOHGHTHOTO  HACHMYEHHS MaroTh Omm3pko 39 ITla, micis
TUTaHOXpOMOaliTyBaHHI — ~ 27,4 T'Tla, mo femo HuK4Ye TBEPIOCTi KapOiqHOTO
mapy Ipy THTaHyBaHHi.

[licms  THUTaHOXpPOMOANITYBaHHA  TOBIIMHA  AUQY3IMHUX  IIapiB
301IBIIyeTRCST Maibke B JIBa pa3d MOPIBHSHO 13 KIACHYHOIO TEXHOIOTIEIO
TUTaHYBaHHSA 1 ckianae 25,0-28,5 MkM nopiBHIHO 3 16,5 MKM 1711 THTaHyBaHHS.

BunpoOyBaHHS Ha 3HOCOCTIMKICTh MOKAa3ad, 10 HE3BAKAIOYM Ha Te, IO
MIKpOTBEpAICTh INApy TMiCas TUTAHOXPOMOATITYBAaHHS [0 HKIXKYa 3a
MIKpOTBEpAICTh KapOily THTaHY, HOPIBHSUIbHI pe3ysbTaTH 3HOCY Y8A micis
TUTAQHYBaHHSA Ta THTAHOXPOMOAJIITYBaHHS TOBOPATH NP0 ITIEPEBard OCTaHHIX
MOKpUTTIB.  BeranoBneno, 1mo  3HOcOCTiMKiCTH  crami  Y8A  micid
TUTaHOXPOMOATITyBaHHS B 1,6—2,3 pa3m OunbIa HIX Micas TUTaHYBaHHS, Ta B
5,6—6,2 pa3zu — Hix crani Y8A 6e3 00poOKH.

OtpumMaHi B poOOTI pe3ynbTaTd MIATBEPPKYIOTh MEPCIIEKTHBHICTD
3aCTOCYBaHHS OaraTOKOMIIOHEHTHHUX 3aXHCHUX MOKPUTTIB B BHPOOHUIITBI
IHCTpYMeEHTY Ta BHPOOIB, 110 MPAIIOIOTh B YMOBaX 3HOIIYBAHHSI.
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DIFFRACTION PATTERNS FOR MICROPARTICLE GUIDING
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Ferrando A.°
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*Wroclaw University of Science and Technology, Wroclaw, Poland
‘Itmo University, St. Petersburg, Russia
’I.I. Mechnikov National University, Odessa, Ukraine
Universitat de Valéncia, Burjassot, Spain

In modern optics [1-3], such topological objects as maxima, minima,
saddles, and optical vortices are actively investigated in optical fields. The most
striking properties are the optical vortex, the zero-amplitude line and the
indeterminate (singular) phase, around which energy circulates similar to the
motion of air masses in tornadoes. The unique properties of topological objects
are widely used in various directions: from precision metrological measurements
to less than the wavelength of light, as well as optical tweezers and multi-
channel microparticle manipulators to their use in quantum computers.

A quantum computer [4] is conceptually similar to a digital classic
computer, in which bits are replaced by qubits. Years of research have shown
that it is more efficient to use as qubits neutral atoms, for example, cesium. The
most successful control of neutral atoms is by laser light. We emphasize that for
successful particle control, it is necessary to know the exact coordinates (X, y, z)
of topological objects in the excited light field. In order to satisfy these
requirements, it is necessary to use different methods to the calculation of
diffraction task, as well as the possibility of prediction [5—7] of the formation or
annihilation phase singularities and other topological objects in the field.
Providing high results correlation of the experimental realization and data
obtained in the calculated way is not always an easy task, even with the use of
such modern equipment as the spatial light modulator [8]. Highly matched
results can be recorded in the database for later use in the optical measurement
information system. Figure 1 illustrates the types of fields that can be used for
particle control. Therefore, theoretical and experimental studies of the behavior
of phase singularities in different diffraction problems are urgent tasks for the
near future of singular optics development.
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(a) (b) (©)

Fig. 1. Intensity pattern in XY direction of the diffraction field. They are chain structure
(a), radial shape (b) and asymmetrical distribution (c). White color corresponds to the
maxima of the intensity, and the black is for the zeros and minima
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®OPMYBAHHSI BATATOIIIAPOBHUX 3HOCOCTIMKHAX
HOKPUTTIB METOJOM EJIEKTPOICKPOBOI'O
JIEI'YBAHHA

I'anonona O. II.

CymcoKuil 0eprcasruil yHigepcumem

B ojmanuMii yac TEXHIYHMH TpOrpec y MPOMHMCIOBOCTI HEPO3PUBHO
NOB'SI3aHUI 3 PO3pOOKOI0 1 BHPOBAPKEHHSIM €(PEKTUBHUX  TEXHOJOTiH
NOBepXHEBOro 3MminHeHHs. Llg TenpgeHuiss oOymoBieHa, 3 OAHOTO OOKY,
HEOOXIJTHICTIO EeKOHOMIl JOpOruX JIerylouMX MeTaliB, a 3 IHIIOr0 —
MTOCUJICHHSIM BUMOT JI0 IOBEPXHIi Jeraineid TpubocucteM [1]. OnHum i3 crioco6iB
BHUPILIEHHS 1IbOTO 3aBJAHHS € 3aCTOCYBAHHS TEXHOIIOTIH, SIKI BUKOPUCTOBYIOTh
JUIsl TIOBEPXHEBOi 00poOku neraneid koHueHTpoBani motoku eneprii (KIIE).
INepcnekTHBHUM METOJIOM MOBEpXHEBOro 3MilHeHHs 3a jgornomorow KIIE e
enextpoickpose sieryBanns (ELT). [lepesaramu Texuonorii EUT € Bucoka aaresis
MDX MaTepialaM# elIeKTPOLy 1 MiJKIaIKH, MPOCTOTa TEXHOJIOTIYHOTO TPOIIECY,
HOr0 EKOHOMIYHICTh 1 €KOJIOTIYHA YHCcTOTA [2].

ABtopu pob6otu [3], mponoHyOTh po3mMpUTH chepy 3actocyBanus ElJT
NUIAXOM 30UThIIeHHS TOBmMHM Imapy (10 300-500 MKM), CTBOPIOIOUM
OararomapoBi TOKPUTTS. 3OLIBIICHHS TOBIIUHUA MOKPUTTS 3a0C3MCUUTH
NPUIYCK JUIS HACTYITHOI MeXaHiuyHOi OOpOOKM BiJJHOBJIEHHX a00 3MilHEHHX
JieTaneil Ta JI03BOJIUTh JOCITTH HEOOXiIHI CYLITBHICTD 1 IIOPCTKICTh MOBEPXHI.

Mera gaHOi pPOOOTH TOJSTa€ y BCTAHOBJICHHI 3aKOHOMIPHOCTEH
(dopmyBaHHs OararolmapoBUX MOKPHTTIB HPHU EJIEKTPOICKPOBOMY JIETYBaHHI 3
YepryBaHHSM JIETYIOUHX EJIEKTPOJIIB 3 METOIO 301JIbIIICHHS TOBIIMHY IaPY.

Meroau nocnimkenns. EIJI npoBoannu Ha 3paszkax crami 12X18HIOT Ha
yCTaHOBLI 3 pyuHUM BiOpatropom «EmitpoH-52A». AmnpoOoBaHi cxeMu:
I) memenranis enmektpoickpoBuMm nerysaHHsMm (LIEUT) mpu W, = 3,4 Jx +
amiTyBaHHS amioMiHieBEM enektpomomM Mapku CBA99 mpu W, = 3.4 [x;
II) HEUT npu W, = 3,4 JIxx + EUI tBepaum crmaBoM T15K6 npu W, = 3,4 JIx;
I HEDT npu W, = 3,4 JIx + alniTyBaHHs allOMiHI€EBUM €JNEKTPOJOM MapKu
CBA99 npu W, = 3,4 JIxx + EUI tBepaum crutaom T15K6 mpu W, = 3,4 JIxk.

3 Merow  OIHKH  SKOCTI  TOBEPXHEBHX  IIapiB  MPOBOIMIIH
MeTanorpadiuHui, TIOPOMETPUYHUN, pEHTreHorpadiuHuid, MiKpOPEHTIeHO-
CTICKTPATBbHUIA aHAi3H, BU3HAYATIH IOPCTKICTh TIOBEPXHI.

MeranorpadiuHuii aHaji3 MOKPHUTTIB, OTPUMAHKUX 332 CXEMOIO I, mokasas,
IO X MIKPOCTPYKTYpa CKJIQJIAEThCS 3 TPhOX 30H: 3MIIHEHHH Iiap; nudysiiiHa
30Ha; OCHOBHMH MeTal 3 ayCTEHITHOI CTPYKTyporo. MIKpoTBepAiCTh
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3MinHeHoro mapy ckinanae 9000-9500 MIla, toemmua ~100 MxMm. Pesynbratu
MIKpOPEHTI€HOCIIEKTPAIBHOTO aHaNi3y CBi4arh Mpo Te, mo audysiiiHa 30Ha
ByryIemo ckiagae ~ 100 MKM, IO Y3roJDKYETbCs 3 TaHUMHU MeTajorpadidaux i
JFOPOMETPHYHUX JOCHTIKEHb.

MikpocTpyKTypa MOKPHUTTIB, OTpHUMaHUX 3a cxemoio II, mpemcraBieHa
YOTUpMa 30HAMH: M SIKWH Iap; 3MIIHEHUH map; mudy3iiHa 30HA; OCHOBHHM
Metain. Ha moBepxHi po3TamoBaHuii M’ SIKUi MOPUCTHH IIap, TOBIIWHA SKOTO Ha
pisHux minsHKax ctaHoBuTh 70—100 MxM, a mikporBepamicte — Big 1000 mo
2500 MITa. Ilig HuM po3TamoBaHWA CBITIHI Imap ToBIUHOK §0—120 MKM, m0
Mae TiABHIIEHY MikpoTBepaicts (mo 7500 MIla). JlocmipkeHHS pO3MOALTY
eJIEMEHTIB Y TIOBEPXHEBOMY IIapi MOKa3ally, 10 aMIOMiHIN AN(QYHIYE B CTAIEBY
migkIaaky Ha rmuouny 1o 100 mxwM, Bmict enementiB Fe, Cr, Ni, Ti Ha moBepxHi
MiHiManbHUH, a Ha Biacrani 80—-100 MKM BiIMOBiaE MapOYHOMY CKIAIY.
[oBepxHst MOKPUTTS € OararodasHoIO i CKIIAAETHCS 3 ABOX TBEPIMX PO3UMHIB,
iHTepmeraneBoi cronyku FesAl; 1 kap6iniB 3 rexcaronansaoro ((Cr, Fe);Cs) i
KkyOiuHOMO (AlFe;C) KpucTaniyHUMU IpaTKaMu.

3anporoHOBaHO HOBHH  CIOCIO  3aXHMCTy CTajJeBHX BHPOOIB  Bif
a0pa3MBHOTO Ta IHIIMX BUJIB 3HOCY MUISXOM HAHECEHHS Ha X MOBEPXHI
3HOCOCTIMKHX TOKPUTTIB 3 TYTOIUIABKUX METATIB METOIOM EeNEKTPOiCKPOBOTO
nmeryBaHHs, mnomepeaubo mpoBomsum  LEDUI 1 EDUI  amominiem. Ilpm
MOCIIIOBHOMY JieryBaHHI crami 3a cxemoro III dopmyerscst macuBHUT 1map
3aBTOBIKH 320-360 MKM 3 MaKCHMAalbHOIO MIKPOTBEPIICTIO Ha MOBEPXHI
10500-11500 MITa. 3a paxyHok yrBopeHHs 62% (mac.) TiC Ta inTepMeTaniniB
3a0e3meuyeThCsl ~ MaKCHMallbHA  MIKPOTBEPIICTh  TIOBEPXHEBOTO  IIapy.

MikpopeHTreHOCIeKTpaTbHIH aHami3 MTOKa3aB, 1o, 3aCTOCOBYIOUH
3anpornoHoBany TexHojorio EUI, amrominii andyHnye Ha raubuny 10 320 MKM,
BOJb(paM, K OCHOBHHUI eneMeHT TBepaoro cruraBy T15K6, — no 270 mxwm, a
ByrIIenb — 10 270 MKM.

Takum YHHOM, BCTaHOBJIEHO 3aKOHOMIPHOCTI (hopmyBaHHs

GaratomapoBux mokputTiB Ha cTam 12X18HIOT mnpum enexrpoickpoBomy
JIETYBaHHI 3 UYEpPryBaHHSIM JIETYIOUMX enekTponiB. I[lokazaHo, mo MOKpHUTTS,
chopmoBani B mocmimoBHocti I[EIJI — EDUI Al — EII TI15K6, wmarothb
HaOUIBITY 30HY HiIBUINEHOI TBEPOCTI 1 HalMEHITy MOPCTKicTh moBepxHi. ELI
3a OMMCAHOI0 TEXHOJIOTIEI0 NO3BOJISIE 30UTBIINTH MU(Y3iHHY 30HY BYIJemoo i
AIOMIHIIO, T IBUIUTH TBEPAICTH 1 TOBIIUHY 3MIIHEHOTO HIapy.
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HOBAS OKOJIOI'MYECKHU BE3OIIACHAS TEXHOJIOT' YA
BOCCTAHOBJIEHUS JETAJEMR JIEKTPOUCKPOBBIM
JEITMPOBAHUEM

Capxanos b. A.
CyMCcKoll HAUUOHABHBLIL AZPAPHBLIL YHUGEPCUMEm

BaxneimymMn 3amagaMM  PEMOHTHO-OOCTYKHBAIOILIETO  TPOU3BOJICTBA
SIBJSIFOTCS TIOJ|/IepKaHne paboTOCIIOCOOHOCTH, BOCCTAHOBJIEHHE pecypca MalliH
U 0o0OpynoBaHHsA, OOECIIEUeHHE WX BBICOKOH HANEKHOCTH U BO3MOXKHOCTH
3¢ pekTHBHOTO UCIIOJIb30BAHUSL. MOBBILICHNE W3HOCOCTOWKOCTH
OTPEMOHTHPOBAHHBIX JeTaJell MAamlMH — OJHAa H3 AaKTyaJbHBIX 3amad
TEXHUYECKOT0 0OCITY)KUBaHHS ¥ PEMOHTA.

Jns pemeHus 5THX 3agad IpeNycMaTpUBAeTCs YIydIIeHHE KadecTBa
pEeMOHTa 3a CYeT BHEIPEHUs COBPEMEHHBIX METOAOB €ro OpraHu3alld U
ONTUMAJIBHBIX TEXHOJOTMYECKUX MPOLECCOB YHNPOYHEHUS M BOCCTAHOBICHUS
neraneil. ClieoBaTeNIbHO, PECYPC BOCCTAHOBIECHHBIX JIeTallel TOJDKEeH OBITh, KaKk
MPaBUJIO, 3HAYUTENHHO BHIIIE, OJarogaps WCHOIH30BaHUIO 3(PPEeKTUBHBIX
CrocO0OB  BOCCTAQHOBJICHMS W YIYYIICHHBIM CBOMCTBaM  YIIPOYHEHHBIX
TIOBEPXHOCTEH.

CoBpeMeHHBIE PEMOHTHBIC TEXHOJIOTMH PACIIONaraloT MHOTOYHCICHHBIMH
METOJJaMH BOCCTAHOBIICHHUs JeTajledl MallMH W OOOpYIOBaHUS. 3HAYUTENBHOE
KOJIMYECTBO TEXHOJOTUUECKUX IPHEMOB HaHECEHHs 1 MHOTooOpa3ue obiacrteit
TIPUMEHEHHSI TIOKPBITHH, IIMPOKUH CIIEKTP MaTepUaoB JUIS 3THX LENeH IeNaroT
HEMPOCTBIM B YCIIOBHUSX KOHKYPEHTHOTO MOAXOJa OOBEKTHBHOE PELICHHE MO
BBIOOPY NOKPBITHS U ONTUMAIBHONW TEXHOJIOTUH €r0 HAaHECEHHUSI.

Cornacao [1] paboTocrocoOHOCTh U pecypc BOCCTAHOBJICHHBIX JeTaleit
ckiansiBaeT B cpegHeM 60...80% osTux mokasaTtened s HOBBIX. OnmHaKo B
HACTOAIIEe BPeMs U3BECTHBI TEXHOJIOTHYECKUE METOIbI (JICKTPOMEXaHUYECKHE,
JNEKTPOPU3NIECKHE M JAp.), C MOMOIIBI0O KOTOPBIX MOXHO ITOJHOCTBIO
BOCCTaHOBHUTB IIEPBUYHBIN pecypc AeTalell Wi JaKe yBETHYHUTH €ro.

BoccraHoBneHne — feranell  MMO3BOJSET  COKOHOMUTH — 3HAYUTENBHOE
KOJINYECTBO Ae(HUIUTHBIX MaTEPUAIIOB, B 2...3 pa3a MpOJUTUTh CPOK UX CITYXKOBbI,
YMEHBIIUTH BBITYCK TOBAapHBIX 3allacHBIX YacTell Ha 3aBOJaX-TPOU3BOUTEISX U
CHH3HUTDH ce0ECTOMMOCTh PEMOHTA MAIlInH ¥ 000pyIOBaHUS.

OnmHUM U3 MyTel yaydIIeHns] KauecTBa IIOBEPXHOCTHOTO CJIOS M CHIDKSHHS
CTOMMOCTH PEMOHTA MAlIHWH SBIISETCS MHOTOKPaTHOE BOCCTaHOBIICHHE (HOPMEI
JeTaleil MEeTaJUIONOKPBITHAMU M OoOecliedeHHe HMX B3amMo3aMeHseMocTd. Ha
CEroJHs CYIIECTBYET MHOT'O Pa3HBIX TEXHOJIOTMYECKUX METOJOB KOMIEHCAIIMU
W3HOLIEHHOTO CJIOS MeTajula jaeTaneid. OTo: HalulaBKa, TajJbBaHOIIOKPBITHS,
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MeTamu3anus ¥ aAp. OCHOBHBIMHM HEAOCTaTKaMH, KOTOPBIC HETaTHBHO BIIUSIOT
Ha KOHEYHBIH Pe3yabTaT WM 3HAYNTEIHHO MOBBIIIAI0T Ce0ECTONMOCTh PEMOHTA
SIBIISIIOTCS . HAJIMYHUE ITOBOJIOK M KOPOOJICHNH; crabast aare3us HAHECEHHOTO CIIO0s
C OCHOBOM; HaJM4YWe IOp, TPEUIMH M MUIAKOBBIX BKJIIOYEHWH; CHI)KECHHE
YCTAJIOCTHOM MPOYHOCTH; TIOBBIIIEHHAS 3KOJIOTHYECKAsl OMaCHOCTb.

Cpenu  METOIOB  BOCCTAHOBJICHHS JA€Tanell  OONBIIOr0  BHUMAaHHSA
3aCIy)KHBalOT ~ JJEKTPOMCKpoBoe JyerupoBannme (DWJI) u  HaHeceHue
METAJIONIOIMMEPHBIX MatepruanoB (MIIM), koTopblie 3Konorudecku 0e301macHbl 1
TIOCIIeIHEE BPEMsI BCE Yallle UCIOIb3YIOTCS B PEMOHTHOM IIPON3BOICTBE.

Crnemyer OTMETHTb, YTO C yBenndeHneM pexxuma DUJI (3Heprum paspsiaa),
KaK MPaBHJIO CHIKAETCS CIUIONTHOCTh (HAIW4Ke CKBO3HBIX MOp) (OPMHUPYEMOTo
MOKpHITHS. Pe3epBoM yBeNmMUYEHHS! TOJIIMHBI BOCCTAHOBJICHHOTO CIIOS MOXKET
ObITh kOMOMHMpoOBaHHast TexHojoruss OWJI u nanecenne MIIM. B nmannom
Cllydae OTIIENTbHO B3SIThIE TEXHOJIOTHH HE B KOEH Mepe He CHIKAIOT JIOCTOMHCTBA
JpYyr ZIpyra, a JONOJHSIOT WX M YCTPAHSIOT HEIOCTAaTKH, MPUCYIIHE KaXKIOH
TEXHOJIOTHH B OT/EIEHOCTH.

[IpenmymiectBa uHTerpupoBanHoil Texnonoruu JUJI + MIIM odeBuaHEL:
CIIOIIHOCTh NoBepxHOCTH 100%; 1m1epoX0BaTOCTh 3HAYUTEIHHO HUXKE, YEM NIPU
OWJI; TBepmOCTh 3HAUMTENBHO BhIMIE, yeM y MIIM; Omaromapss BO3MOXHOCTH
Ha"eceHUsT MetomoM OWJI TOKPBITHA C HCIONB30BAHUEM OOIBLION TaMMBI
IEKTPOIHBIX ~MaTepHaloOB, MOXXHO B IIUPOKUX IPEAenax H3MEHITh
MEXaHWYECKHE, TEPMHUYECKUE, DIIEKTPHUECKHE M JPyrHe CBOMCTBa paboumx
noBepxHocTel aeraneit; nomaganue MIIM BO BHaaWHbl U MUKPOHEPOBHOCTH
BOCCTaHABIMBAEMON €T HCKJIIOYAECT BEPOSTHOCTH OOpa3oBaHUS OYaroB
KOPPO3WH B 3THX BMAAWHAX; U3HOCOCTOMKOCTb, HAJISKHOCTDh M JIOJITOBEYHOCTh
BOCCTAaHOBJIEHHBIX  JleTAJle  BBIIIE, YeM MpH  BOCCTAHOBICHUH, C
WCIIOJIb30BAHUEM OT/AEIBHO B3STHIX TEXHOIOTHH.

Crnemyer OTMETHTB, YTO IIPH HCIIOJNB30BaHUM TexHoiornu DWJI + MIIM
BO3MOXXHBI pa3JINYHbIC BapHAHTHl (POPMHUPOBAHMS MMOBEPXHOCTHOCTH. MeTomoM
OWJI MOXHO BapbUpOBaTh BBICOTOW MHUKPOHEPOBHOCTEH, a MOCIEXYIOUIEH
NIe3BUHHONH 00pabOTKOM MOXHO oOOecrednBaTh pPaziIMYHOE COOTHOLICHHUE
TUTOIA/ICH N3 HAHECEHHOTO METajlla 1 METAJUIOTIOIMMEPHOTO Marepuaia [2].

B [3] nHa momnoxky u3 crtamu 20, IpHU paslINYHBIX PEXHMAX HEPIHH
paspsina, merogoM OWJI HaHOCWIM TOKPBITUS 3JEKTPOAAMHM M3 OJIOBSHHOM
6ponssl Mapku bpO10®1, tBepmoro crumaBa T15K6 m HepkaBeromieil cranu
12X18H10T. Kpome sToro Ha 00pa3isl U3 BBHICOKOIMPOYHOTO UyTyHA, MapKH
BUY-60, Ha ycTraHOBKE MOAENH «DIUTPOH-22A)» HAHOCHIIH MTOKPHITHS U3 XPOMa,
HUKeIs u TBepaoro cruaBa T15K6. B pesymprare mpemnokeHBI HOBEIE
TEXHOJOTUYECKHE PEIICHHs], KOTOphIe BKIIOYAIOT HAHECCHWE HAa M3HOIICHHYIO
MTOBEPXHOCTh CTATBHBIX M YYT'YHHBIX AeTaneil mokpeitus meromom DOWJL. Tlpu
9TOM TIOKPHITHE HAHOCAT B JABa d3Tama. Ha mepBOoM 3Tame HaHOCAT CIIOH,
WCIIONB3YS PEXHUMBI, KOTOpble OO0ECIeYNBAIOT HAaWOOJNBIIYI0 TONIIUHY |
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CIJIOIIHOCTh MOBEPXHOCTH. Ha BTOpOM — 3THM K€ 3JIEKTPOIOM, C 3Heprueit
paspsima W COOTBETCTBYIOIIEH €H IPOM3BOIUTEIHHOCTBIO, (OPMHUPYIOT
MTOBEPXHOCTh C IIEPOXOBATOCTHIO MPUOTM3UTENHHO B 2—4 pa3a BBIIIE, Y€M Ha
TIPEABIIYIIEM STalle.

YuuTheIBas TO, YTO MHOTHE J€Tald HCIOIb3yeMble B KOHCTPYKIIMSIX
MAIlliH, SKCIUTyaTals KOTOPBIX HMOAPa3yMEBAEcT KOHTAKT C OKHCIHUTEIbHBIMH
cperaMy, OpPTaHWYECKHMH pPACTBOPHUTENSIMH M HEOPTaHWYECKUMH KHCIOTaMu
YMEPEHHOH KOHIEHTpAlM{, HalmpuMep, OOOpyAOBaHHE XHMHUYECKHX U
HedTenepepabaTpIBAIOMINX ~ MPOU3BOJACTB, HACOCHBIX M  KOMIIPECCOPHBIX
arperaToB, HEHTpUGYr M Ap., OCHOBHBIM MaTE€PHUAIIOM, HCIOIB3YEMBIM IIpH
W3TOTOBIICHNH, SIBISETCS XpOM-HHKeJeBas Hepkaseromas cranb 12X18HIOT.
YunThBasi 3TO BO3HHMKAeT HEOOXOAWMOCTh B TIPOBEIECHHH HCCIEIOBAHMH,
HalpaBJCHHBIX Ha IMIOBBIIICHWE KadecTBA NOKPBITHH, TNPHUMEHIEMBIX IIPH
BOCCTaHOBJIGHHH 3TOH CTaJIH.

Takum 00pa3oM, HeabI0 pabOTHl SBISETCS COBEPIISHCTBOBAHUE CIIOCO0a
WHTETPUPOBAaHHOW TEXHOJIOTHH BOCCTAHOBJICHUS JeTalell W3 HepXaBeloliei
cramn 12X18H10T komOunupoBanHoi Ttexnonorueit DUJI + MIIM, nyrem
TIOBBIIICHHS KA4eCTBA IIOKPHITHA, cHOPMUPOBaHHOTO MeToioM DML

Metomom DOWJI Ha ycTaHoBKEe Momenn «OmUTpoH 52-A» Ha 00pasimsl,
pasmepom 20x10x8 m 15%15%8 MM m3 cramm 12X18HIOT mpu pazmuaHBIX
PSKMMaxX SHEPTUH paspsla HAHOCWIM MOKPBITHS AICKTPOJAAMH M3 TBEPIOTO
crumaBa T15K6 u mepxaBetoreit cramu 12X 18H10T.

[lpu >TOM M3rOTaBNIMBANM TPH CEpHH 00pasoB: 1 cepus — MOKpHITHE
MIPOBOAVMIM B OJWH 3Tall: HA OJUH O00pa3en HAHOCHIM IHOKPBHITHE HAa OJHOM
pexuMe; 2 cepusi — IMOKPHITHS MPOBOIMIIN B ABA dTala: MEPBBIA HA PEXUME,
obecrieyrBaroIeM HauOOJBINYIO CIUIONIHOCTh M TOJNIIMHY MOKPBITHS W BTOPOH
Ha Oosee TpyOOM, C IIIEpPOXOBATOCTHIO B 2—4 pa3a Oouibllle 4eM Ha MpeJIbIayIeM;
3 cepust — TIOKPBITHSI TMPOBOAWIM B JBa JTala B MOCIIEIOBATEIHHOCTH
MIPOTHUBOIIONIOKHON cepun 2. TONMMHY MOKPHITHS M3MEPSUIM MUKPOMETPOM, a
[IepOXOBATOCTh MOBEPXHOCTH Ha mpoduiorpade mpodpmiomerpe moxenu 201
3aBoga «Kammop».

B pesynbraTe mpoBenEHHBIX HCCIENOBAHUHA ISl TOBBIMICHHUS KavyecTBa,
YIIPOYHSEMOTO WIIM BOCCTaHAaBIMBaeMOro MeToioM DI moBepXHOCTHOTO CIIos,
HaMU TPeIJIOKeH HOBBIH CIIOCOO, MPH KOTOPOM IOKPBITHE HAHOCAT IOITAITHO,
IIPpUYEM Ha IEpBOM JTalleé HAHOCAT CJOH, HCIONb3ysd PEXHUMBI, KOTOPbHIC
o0ecreynBar0OT HanOOIBIIYIO CIUIOIIHOCTD U TOJIIUHY MTOKPBITHSA, 3aTEM, TEM JKE
anekTpoaoM npomsBogaT DUJI ¢ Takoit sHEprueil pa3psga U COOTBETCTBYIOMIEH
el TPOU3BOMUTENBHOCTHIO TPH KOTOPOH (OPMUPYIOT MOBEPXHOCTH C
IIEPOXOBATOCTHIO MPUOIM3UTETHHO B 2—4 pas3a BBINIE, YeM Ha IPEAbIIyIIeM
stare. B 3TOM ciydae mpoucXoauT BEIOPOC MeTajia Karoaa (eTaii) B MecTax
MIPAIOXKEHNST MMITYJIbCOB, T.C. PAcCIbIICHHE HanOoyiee BBICTYMAIOIUX YacTei
MIOBEPXHOCTH W HA WX MecTe 00pa3yloTcs BIaJWHBI BHOBb OOPa30BaHHOTO
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MOKPBITUS, TIJIyOMHa KOTOPBIX HAXOOWTCA HAa ypPOBHE IOBEPXHOCTH
MPEAbIAYINEro MHOKPBHITHA. B pe3ynpTare, MNPOHCXOAUT MHHHMAIbHOE
TIOBBIIIICHHE YPOBHSI IEPOXOBATOCTH IMIOBEPXHOCTH [4].

Ilpn mameceHmnm mOKpHITHH W3 TBepmoro cruraBa T15K6 cmmomrHOCTR
nokpetust 100% u tommuna ciost 0,12 MM JOCTHTAeTCsl IPH SHEPTHH paspsina
W, = 0,55 JIx. IllepoxoBarocTh IOBEPXHOCTH NPH 3TOM COCTABISET
Rz=23 mxm. [lanmpHelmee yBeMMYEHHE OHHEPTHH pa3psia TNPUBOIUT K
BO3pAaCTaHHI0 TOMMHHEI ciosg A0 0,19 MM ©u 3HAYUTENHHOMY CHIKCHUIO
Ka4yecTBa MOKPHITHS (crutomHocTh 85% m mepoxoBatocts Rz = 65 mxm). Ilpn
(OPMHPOBAaHMHM TIOKPHITHS IO3TAMTHO, COTJIACHO MPEATaraéMoro cmocoba, ¢
HCIIOJIb30BAHMEM IIEPBOHAYANBHO 3Hepruu paspsma W, = 0,55 J[x, a 3aTem
W, =0,90 JIx Tonumua cnos coctasiasger 0,22 mm npu 100% crmomHocTd 1
mepoxoBarocTh Rz = 37 mkMm. HaHeceHne moKpwITHS B OOpaTHOM IOpsIKE:
cHauana ¢ W, = 0,90 JIx, a 3atrem ¢ W, = 0,55 I’ IPUBOAUT K CHIKEHHIO €0
crtomrHocTH 10 90% 1 Bo3pacTaHHIO MIEpoXoBaToCcTH 10 Rz = 54 MxM.

IIpu OUJI cramum 12X18HIOT 31€KTpoAoM HMHCTPYMEHTOM M3 3TOH Ke
CTald HauOOJbINAsl CIUIOIIHOCTh MOKPBITUS 95% wu TommumHa cnost 0,09 mm
JocturaeTcss mpu osHepruum paspsga W, = 0,35 JIx. IllepoxoBaTocTsh
MMOBEPXHOCTH TIPH 3TOM cocTaBisieT Rz = 13 mkM. [lanpHeliee yBenndeHue
SHEPruM pas3psAa NPUBOAWT K BO3PACTaHMIO TOMMMHBI ciog a0 0,15 mm u
3HAUNTEIbHOMY CHIDKCHHIO KadecTBa MOKphITHS (crutomHocTh 80% m
mepoxoBarocts Rz = 31 mxMm). [lpm ¢opmupoBaHWH TOKPHITHS TOITAIHO,
COTJIACHO TPETaraeéMoro crnocoda, ¢ NCHOIb30BaHUEM ITEPBOHAYAIBHO SHEPTUH
paspana W, = 0,35 JIx, a 3ateMm W, = 0,55 JI>x ToNmMHA CIIOSI COCTaBNISAET
0,22 MM mpm cromHOCTH mHpubmwkaromencs k 100% u mepoxoBaTocTH
Rz=17 wmxMm. Hanecenme mOKpHITHS B OOpaTHOM MOpPSAKE NPUBOIAUT K
CHIDKEHHMIO €ro cruromHoctd a0 80% ¥ BO3pacTaHWIO IEPOXOBATOCTH 1O
Rz =34 mxwm.

Takum 00pa3oM, BOCCTaHOBICHHE JAeTaIel W3 Hep)KaBeloUled CTau
MmeroznoM DUJI, ¢ ucronb30BaHUEM 3JIEKTPOIa HHCTPYMEHTA U3 TBEPJIOTO CILUIaBa
T15K6 wn mwnepxasetomeit cramum 12X18HIO0T, nanbonmee uenecoodbpasHo
MIPOBOAMTH B J[BAa 3Tala, COIIaCHO NpemraraeMomy crocoOy. Ilocnmemyroniim
HaneceHueM MIIM  MOXHO  HEOTpaHWYEHHO  YBEIWYHMBATH  TOJNIIMHY
KOMOEHHPOBAaHHOTO MOKPHITHA, CHOPMHUPOBAHHOTO B IOCIEIOBATENbHOCTH
SUJT + MIIM.

Pe3ynbTaThl TPOBEAEHHBIX HCCIEAOBAaHMI MOTYT OBITh HPUMEHEHBI B
PEMOHTHBIX TEXHOJOTHAX TP BOCCTAHOBJIECHMH IIOCAJOYHBIX MECT IIOA
MOJIINITHAKY KadeHUs, INKUBOB, 3aIIUTHBIX BTYJIOK U pabOYMX KOJIEC POTOPOB,
moITyMy (T M IPYTUX JeTajeH.
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PEJIEMHUI 3AXUCT CUCTEMH EJIEKTPOIIOCTAYAHHSI
HACOCHOI CTAHIIL

®dijgimonenko K. B., ®inimonenko H. M., Cyxapescbkuii M. B.
CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

AKTYaJIBHICTh TEMHM BH3HAYa€THhCsl HEOOXIAHICTIO 3a0€3MEUNTH CTIHKY Ta
Oe3mepebiitHy poOOTy eIeKTPUIHOTO O0NaMHAaHHA HACOCHOI cTaHIii Il mimitomy
(mpyroro migioMy) mpu BUKOHaHHI TEXHOJIOT1YHOTO HPOIECy IO BO03a0opy Ta
mojavi BOJWM IIJISXOM 3aXHCTy CJICKTPOOONAJHAHHS BiJ aBapiliHHX Ta
HEHOPMAJIbHUX PEKUMIB POOOTH.

VY cucremy BOJOMOCTa4YaHHS BKIIIOYEHI Taki €JIEMEHTH: BOAOIpHUMAIbHI
CIIOpY/H, 110 MPU3HAYEHI JUIs TPUIHOMY BOJM 13 BUOpaHUX JJIsl TaHOTO 00'eKTa
MIPUPOJIHUX JKEPEN; HACOCHI CTaHIIii, [0 CTBOPIOIOTh THCK U Tepenadi BOAu
Ha OYHCHI CHOPYIH, JI0 €MKOCTEH, sIKi aKyMyJIOIOTb, a00 [0 CIIOYKHBa4iB.
Hacocni cranmii (HC) I migitomy (mepmroro migiomMy) mpHU3HaYeHi I Iepenadi
BoaM Bixg Bomo3abopy (mxepema) Ha oumcHi crnopymu; HC I migiiomy
MIpU3HAYeHi IS Iepegadi OYHIeHoi BOIH 3 pe3epByapy uucroi Boau (PUB) no
MaricTpalbHHUX BOJOBO/IIB i AaJi — B PO3MOAUTHHY MEPEXKY.

Amnaniz enextporocraganus [lerpoBcpkoi HacocHoi crammii Il mimitomy
MOKa3aB, LIO NPH eKCIUTyaralil eNeKTPOyCTaTKyBaHHS, YIIKOJDKSHHS, SKi
BUHUKAIOTH BHACIIZOK aBapiif, He BHAETHCI YHEMOXIIMBHUTH HisIMH YEPrOBOTO
TIepCoHay.

Haniitne # exoHOMiuHe (YHKIIOHYBaHHS CHCTEM EIIEKTPOMOCTAYaHHS
MOXJIMBO TUIBKH TPH BHUKOPUCTaHHI aBTOMATHYHO JHFOYOTO OONaJHAHHS, IO
3IICHIOE KEpYBaHHS, 3aXKCT BiJl YIIKOIDKEHb 1 ICSIKMX HECHOPMAIIbHUX PEKUMIB
pobotn. Jlns 1mi€i METH BHKOPHCTOBYETHCS KOMIUIEKC ABTOMATHYHOTO
o0JiaiHaHHS, cepesl SIKOTO IEepIIopsiiHe 3HAYEeHHs Mae OOJIaJHaHHS PEIeHHOTO
3aXHCTy ¥ aBTOMATHKH.

MeTol0 [AOCTiUKeHHSI € BIOCKOHAIIOBAHHS pENeHHOTO  3aXUCTY
eNeKTpooOIalHaHHA 32 PaxyHOK BHOOPY €(eKTHBHHUX KOMIUIEKTIB peNeHHOro
3aXHUCTY.

Cxema po3moAiIba0l Mepexi eNeKTPUIHOI €Heprii MiAPUEMCTBA Ta BUIH
i1 HaBaHTa)XeHHs HamaHi Ha cxemi HopMaibHOTO pexumy (puc. 1) PY-6xB
mepmIoro yBeaeHHs 6 KB (cxema npyroro BBeISHHS — aHAJOTIUHA).

Enextpoxusnennast PII-6xkB IlerpoBcekoi HacocHoi crammii II mimiiomy
3nidCHIOETBCS uepe3 dimepu (yBemeHHs 6 kB Ne 1, 2). VBemenus Bin miHii
eIIeKTpoTiepeiadi IpHUeAHaHHI 10 po3nomiumsHoro mpuctpoto (PIT) mampyru
JKUBIICHHS 3aKPUTOTO THITY, K€ Mae 2 (ABi) ceKmii IWH, MO 3’€IHAHHI MiX
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co0or0 cekuiitHnM BuMHKadeM. Jlami Hampyra KHUBJIEHHsS PO3MOIULIETHCS MO
¢bigepax Mix  HacocHuMH  arperaramu  (arperat  Ne 1-6),  niHisMH
eIIEKTPOXXHUBIICHHS HACOCIB apTe3iaHchkux ceepmiaoBuH [ mimitomy (JIEII-1,
JIEII-2). Takoxx 00 CeKIifi MiAKIOYEHO TpPaHCPOPMATOPH BIACHHX MOTPEO
(TBH Ne 1 i TBH Ne 2), tpanchopmaropu Hanpyru (TH Ne 1, TH Ne 2), Garapei
crarmaaux koaaeHcaropiB (BCK Ne 1, BCK Ne 2).
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Puc. 1. Cxema HOpMansHOTO pesxuMy IIeTpoBChKOi HACOCHOT CTaHMiT

3rinno 3 Bumoramu I[IVE Ta iHmIMX HOpPMaTWBHUX MJOKYMEHTIB [1]
peneiHui 3aXUCT i aBTOMAaThKa IependavaeTbesi Ui eNEeKTPOJBUTYHIB, JiHIi
eIIeKTporiepeadi, TpaHcHOPMATOPiB BIACHUX MMOTPeO, Oarapeid CTaTHYHUX
KOHJICHCATOpiB, yBeleHHI 6 kB Ta cekmiiHuX BUMEKadiB. KpiMm Toro
repenoaueHo aBTOMaTHYHE BKJIIOYeHHS pe3epBy (ABP).

Pospaxynok peneitHoro 3axucty (P3) momsarae y BuOopi poOoumx
rapaMeTpiB CHpanboBYBaHHS (YCTaBOK) SIK OKPEMHUX pelie, TaK i KOMIUIEKCHUX
o0magHans P3 npu qoTpUMaHHI BUMOT CEJICKTUBHOCTI Ta Uy TIHUBOCTI.

Jlns BuOopy THIIB pernie, Ha SKUX OyqyTh BHKOHaHI 3aXHCTH, MPOBEIECHO
PO3paxyHKH i BUOIp YCTaBOK JJIs BCiX THITIB 3aXMCTIB ycTaTkyBaHHs PY-6kB.
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OOnannanns P3 moBuHHE 3a0e3nedyBaTH MiHIMaJIbHO-MOXIUBHH Yac
BIIKITIIOYEHHST mipu KopoTkoMy 3amukaHHi (K3) 3 Meroro 30epexeHHS
6e3mepebiitHoi poOOTH HEYIIKOKEHOI YaCTUHH CHUCTEMH W OOMEKEHHS CTYIeHS
YIIKO/KEHHS €lIeMEHTa CHCTEMH.

Buxigaumu maHuMHA I pO3PaXyHKIB €:

- eJICKTPUYHA CXEMa IIePBUHHUX 3'€JJHAHb CUCTEMH eJIEKTPONIOCTaqyaHHA 13
BKa3aHUMH THIIAMH Ta IIOTY)XHOCTSIMH €JIEKTPOYCTaTKYBaHH:, JTOBKHHAMU JITHIN
eNeKTporepeay, HOMIHAIBHAMH HalpyraMd W TOTYXHOCTSMH HaBaHTa)KCHb
(puc. 1);

- BHJ PEJIEeHHOT0 3aXHCTy, THIH peJie, CXeMHU IX IiIKJIIOYEHHS, CXeMH
3'eTHaHHS TpaHC(OpMATOpiB CTPYMY.

Ipuctpoi peneliHOro 3axmcTy, fKi B LEH dYac BHKOPUCTOBYIOTHCS,
BUKOHAHI Ha AaHaJOroBUX eJEKTPOMEXaHIYHMX Ta HAIMiBOPOBIAHUKOBUX
CTaTHYHUX pelie, a TakoX Ha 0a3l aHaIOTOBUX IHTETPAIBHHX MIKPOCXEM.
OCHOBHHMM HEJOJIIKOM aHamoroBux P3A € Benmwka KiJIBKICTh €IEMEHTIB, IO
CIIPHYMHSE HEOOXITHICTh 3aCTOCYBaHHSI OKpeMUX miad, yCKIIaJHIOE TPOBEICHHS
podiTaK THIHUX MepeBipoK Mpare3IaTHoCTi yCTaTKyBaHHS, o
CYIIPOBOJUKYETHCSI POCTOM KLIBKOCTI OOCIYTOBYIOUOTO MEPCOHANY i 3HMKEHHSIM
HamiHOCTI. KpiM Toro, s mTpUCTPOiB 3aXWCTy ¥ aBTOMAaTHKH Ha
eIEKTPOMEXaHIYHIA 1 HamiBOPOBIOHUKOBIN 0a3i xapakTepHi: «apeid»
mapaMeTpiB i BILIMBOM 30BHIIIHIX (PAKTOPiB; BEMUKHUN Yac BiIKIIOYCHHS IPH
MiK(pa3HIX KOPOTKUX 3aMHKAHHSIX; HEMOXIIHMBICTH CTBOPEHHS 0aratopazoBHX
MPUCTPOIB  aBTOMATUYHOTO TMOBTOpHOTO BKmodeHHs (AIIB); TpyaHOmIi
BUKOHAHHS  aBTOMATHMYHOTO  BIAKJIFOYEHHS  YIIKOJDKEHOI  JIUISHKH B
«0e3CTpyMOBY Tay3y» 3a IOTIOMOTOI0 BHMHKAdiB HABAaHTAXXCHHS; BiJICYTHICTBH
e(eKTUBHOTO 3axHCTy BiJ OAHO(A3HWX 3aMHUKAHHSIX Ha 3€MIIIO; CKIAIHICTD
JUCTAaHI[IMHOTO KEepyBaHHS dYepe3 BIACYTHICTH MOXIIHMBOCTI 3BI3KY 13
mugpposumu ACY.

[lepepaxoBani HeHmOMiKKH aHATOroBHX 3aco0iB  P3A, HeoOXimHICTH
MoJIepHi3anii yCTaTKyBaHHS, IIBHUIKHHA PO3BHTOK Ta 3JCHICBICHHS IH(POBOI
TEXHIKH CHPHUSIOTH TOMY, IO TOJOBHMM HAIpPSIMKOM MOJEpHi3amii TeXHIKH
peneiHOro 3aXWMCTy W aBTOMAaTHKH BapTO BU3HATH 3aMiHy TpaauIiiiHOL
(amanmoroBoi) cucremu P3A  Ha 1mdppoBy, Hacammepex, Ha 0Oazi
MIKPOIPOLIECOPHOI TEXHIKH.

[udpori 3axucTu 3a0€3MeUyOTh BUKOHAHHS SIK OCHOBHUX (YHKIIIH,
peaizoBaHMX AHATOTOBUMH PEIEHHMMM 3aXMCTaMH, TaK i JOJaTKOBUX. IX
BCTAaHOBIIOIOTh HE TIPOCTO M 3aMiHM aHamoroBux P3A, a 3 Meromw
BUKOPHCTaHHA [UIA OpraHizaiii HIKHboTO piBHSI ACY eneKTpoeHepreTHKH, 0
JIO3BOJISIE aBTOMATU3yBaTH 30ip, 00poOKYy i 30epiraHHs iHQOpMaIii i3 mpucTpoiB
3axXWCTy ¥ SIK MOYKJIMBE TIOBHIIIIE BUKOPUCTAHHS 1XHI CIIPOMO>KHOCTI.

MikporporecopHi TMPHUCTPOI PENEHHOTO 3aXHUCTy I aBTOMATHKH, IO
3aCTOCOBYIOTHCS y HAlll Yac, MalOTh IIUPOKHI JIara30H YCTaBOK 1 MOXKIMBOCTEH
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3MIHM XapaKTePHUCTUK CIPAlbOBYBaHHS 3a YacoM, HampsAMKOM # (a3oBuM
3pYIIEHHSAM BUMIPIOBaHMX BEJIMYMH. BOHM JIerKO  Y3TODKYIOTBCS 3
YCTAaTKyBaHHSAM Ha eJIEKTPOMEXaHiuHI pene, aje B TMOPIBHAHHI 3 OCTaHHIM,
MAIOTh PAJ IIepeBar.

PuHOk Mikpomponiecopanx npuctpoiB P3A  10cUTh  pi3HOMaHITHHA.
Bitun3HsHI i 3aK0op0HHI (DipMU MPOMOHYIOTh HIMPOKUH CHEKTP MPUCTPOIB, IO
BiJIPI3HAIOTHCSI KOHCTPYKTHBHOIO Peati3alli€ro, BapTiCTIO Ta (DYHKIIIOHATEHUMH
MOYITUBOCTSIMH.

Ha choroxmHilnHiii AeHp mo3umii JijiepiB HA PUHKY peNeliHoi amaparypu
3aiiMaroTh Taki 3akopaoHHI Gipmu sk ABB, «Siemens», «Schneider Electric» [2,
3] Tomo. Ane Take oOmamHaHHS KOIITYE JOCHTh JOpPOTO I BHMarae
BHCOKOKBaJIi(hiKOBAHOTO TIEPCOHAIY JJIsl 0OCIyrOBYBaHHS.

Tomy wmogepnizaniss P3A cucremn enekrponocrauanss IletpoBcbkoi
HACOCHOI CTaHIil BUKOHYEThCS Ha O0JIa[HaHHI BUPOOHMKA PENEHHOI0 3aXUCTY
«P3A CUCTEM3».

Peneitnuii 3axuct i aBroMaTnka BUKOHYeThcsi Ha pese PC-80M2M. Pene
PC-80M2M mpu3HaueHi Jj1si BUKOPHCTaHHS B CXEMax pPEIeHHOro 3axucry i
MIPOTHAaBapiHOI aBTOMATWKM 3 LIYHTYBAaHHSIM-ZICIIYHTYBaHHAM KEPOBaHOTO
naniora — PC8OM2M-25(C), 27(C), 29(C), 31(C).

LIi pene € craTHYHUMH, 110 HE BUMAraroTh OIEPATHBHOTO KUBJICHHS U
BUKOHAHHS OCHOBHHMX (YHKIiM 3axucry. JKWBICHHS €JEMEHTIB CXeMH
3MIACHIOETBCS Bi BXigHOTO cTpyMy. llocTifiHa abo 3MiHHA Hampyra >KUBJICHHS
220 B motpiOHa Timbku ans 3abesnedeHHst gpynkuii A[IB — PC8OM2 25(C),
31(C); 3abe3neuenns ¢ynkiii 3H3; 3a0e3medyeHHsT TUCTAHIIIITHOTO OJOKYBaHHS
BiJICiYeHHs; 3a0e3NeyeHHs IHAWKAIil ChHpanbOoByBaHHS 3axHcTiB. Pene
3abe3rneuye BUKOHaHHS BUMOT Jlep)KCTaH apTiB.

Pene 3a0e3neuyroTs:

- MakcuManbHUI ctpymoBuii 3axucr (MC3) i3 He3ane)kHOIO Ta JABOMaA
3IEKHUMH  XapaKTEpPUCTUKAMH CHpalboByBaHHSA (Ha BHOIp 3 IepexHbOi
MaHewi);

- crpymoBe Biaciuenus (CB) i3 tumuacoBoro 3arpumkoro (70—100 mc) abo
(150200 mc), sika 3amaeThes 3 IePeIHbOT MAaHEe1;

- HEHANpaBJCHUI 3axXUCT BiJ 3aMHKaHb Ha 3emito — 3H3 (Tinbku
PC80M2-26(C), 27(C), 28(C), 29(C);

- MOXJIMBICTh 3aBJaHHS 3arajlbHUX JUIA JBOX (pa3 BXIJHOTO CTPyMY
yCcTaBOK cmpamnboByBaHHS MC3, cTpymMy cIpalbOBYBaHHS BifciueHHA (B
KpaTHOCTAX JI0 CTpyMy clipanboByBaHHSI MC3), gyacy cuparnpsoByBanas MT3;

- ciparboByBanHs MC3 1/ a00 CTpyMOBOTO BiJICIYEHHS 32 HAWOLIBIINM i3
BXiJTHUX CTPYMIB;

- MOXXJIMBICTD BIAKIFOUEHHS CTPYMOBOTO BiJICIYEHHS 3 MEPEAHBOI MaHemi
i/ abo aucraHuiiiHo. [lucraHuiiiHe OJIOKYBaHHS BiJCiYEHHS 3a0e€3IEeUyEThCS
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3aMHKaHHSAM 30BHIIIHBOTO 3aMHUKAlO4Oro KOHTakTy. [Ipum mpomy, no Kiem
JKMBJICHHS peyie Mae OyTH MiJKJIIOYeHa TIocTiiiHa abo 3MiHHa orepaTHBHA
Hanpyra senmauHoo 220 B;

- 30epiraHHs 3aJaHUX 3 MEPEAHBOI MaHeNi YCTaBOK 1 XapaKTepUCTUK Y
BOynoBaniit ®JIEII- mam'sti;

- MOXJIMBICTb pPOOOTH B cXeMax i3 IIYyHTYBaHHSM-JACIIYHTYBaHHSIM
kepoBaHoro daHirora (timekm PC80M2- 27(C), 29(C), 31(C)). Y sxocTi
BUXI1JTHOTO CHJIOBOTO KJTFOUa BUKOPHCTOBYeThCs Tprak TC 132-50-10;

- BIJKJIFOYEHHS BiJI aBTOMaTHMYHOTO 4YacTOTHOTO po3BaHTaxkeHHs (AUYP)
(tineku pene PC8OM2-31(C));

- pynkuito AIIB i YAIIB (tinsku pene PC8OM2-31(C));

- cBiTNoioAHy iHauKalioo cnpausoByBands MT3, CB, 3H3, AUP, AIIB.

Jlist 3abe3neyeHHs] 1HAMKAI CIpalbOBYBaHHS IOTpiOHA oOmepaTHBHA
Harpyra. Perre MiCTATh HaKOITMYyBAJIbHI €MHOCTI, 110 3a0€311eUyI0Th 1HAUKALI0
CIIPallbOBYBAHHS IIPH BIACYTHOCTI ONEpaTHBHOI Hanpyru. st MOBHOTO 3apsiny
HaKOIMYYBAIbHUX €MHOCTEH pelie OBHUHHE IepeOyBaTH il i€l ONepaTHBHOT
Hapyrd He MeHm 1 (ogHoi) roguHM. Y UBOMY BHIQJIKY, I1HIUKAIis
CIIPallbOBYBAaHHS OJHOTO 3aXHCTy O3 OIepaTUBHOI HAIPYrH 3OIHCHIOETHCS
mpotsroM 12 rogws. CBITIOIONHI IHAWKATOPH TPH HASBHOCTI OIEPATUBHOL
HAaIIpYTH CBITSTh OE3yIUHHO, a ITPH HOT0 BiJICYyTHOCTI — OJIMMAaIOTh.

[licnms mpoxomkeHHS BHYTpimHBOI KomaHmu mycky AIIB cxema AIIB
(GYNUHAETBCS» 10 ITOHOBJEHHS MOAadi HANpPYTH SKUBJICHHS, MIiCIs 4Oro —
Btk vyacy AIIB mounmHaerbcs 3 Hyns. [Ipu 1mpomy ciig maté Ha yBasi, 10
30BHIHIA myck AIIB mpu BiacyrHocti Hampyru >kuBneHHs 220 B He
3a0e3MeuyeThes.

3HaueHHs YCTaBOK CTpyMy chopanboByBaHHs MC3, ix KiJbKicTh 1
JIMCKPETHICTh HaBeJIeHI B TEXHIYHOMY OITUCI 1 1HCTPYKIIi 3 eKcruTyarartii.

Bumu penefiHMX 3axHCTIB  €IEMEHTIB  €JIEKTPUYHOTO  OOJaJHAHHSI
IerpoBcbkoi HacocHoi craHmii obpaHo y BiamosigHocti g0 [4]. Ilix wac
npoekTyBanHsi cucteM P3A Opanuch 10 yBaru cxemMu P3 Ha OCHOBI MpHCTPOiB
PC80M2M [5].

3axucT eJeKTPOABUTYHIB. /151 3aXHCTy €IEKTPOIBUTYHIB BUKOPHUCTAHI Ta
pO3paxoBaHi HACTYIHI BHJM 3aXMCTiB: cTpymoBe BiaciueHHs (CB), 3axuct Bin
MEPEBAHTAKECHHSI — MaKCUMalbHUi cTpymoBuid 3axuct (MC3), 3axuct Bin
3aMuKaHb Ha 3emito (3H3), 3axuct MiHiManeHOI HanpyrH (3MH).

3axuctu CB, MC3,3H3 peanizoBano Ha pene PC-80M2M-29(C). Cxema
T IKJTFOYEHHS pesie moKa3ana Ha puc. 2. Cxema rpymoBoro 3aXucTy MiHIManbHOL
HaIpyry peaji3oBaHO 3 BUKOPHUCTAHHSM EJIEKTPOMEXaHIUHHUX pelie 3a THIIOBOIO
CXEMOIO.
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Pesteitnmii 3axucr JiiHiil enexkrponepenay. [IYE BU3HauatoTh, 110 OJHUM
i3 OCHOBHHMX BUJIB 3aXHCTY B pafialbHUX Mepexax Harpyroro 1o 35 kB € MC3.
OxpiM TOTO B €NeKTpu4HUX Mepexkax 6—10 kB mae Oyru nependadeHnit 3aXucT
BiZ ogHO(a3HUX 3aMUKaHb Ha 3emutto (033).

3axuctu MC3 1 O33 JIEII-6 kB BuKOHyIOTBCS Ha OIHOMY peie
PC-80M2M-27(C). dnst MC3 Ta 3axucTy Bif 3aMHKaHb Ha 3eMJII0 OOpaHO THUI
TpaHcopMaTopiB CTpyMy Ta pO3paxOBaHO CTPYMH CIIPAIFOBAaHHS 3aXHCTy Ta
pene. Bu3Ha4eHO YyTIHMBICTH 1 Yac CIIPAIOBaHHS 3aXHCTy Ta OOpPaHO YCTaBKH
pene. TparcdopmaTopu CTpyMy MiAKITIOYeHI B cxeMy HemoBHOI 3ipku Ky =1,
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Puc. 2. CTpyMOBI JTaHIIIOTH 3aXWCTIB
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Cxewmy peneitaoro 3axucty JIEIT-6xB HaBeneno Ha puc. 3.
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Puc. 3. Cxema 3axucty JIEII-6xB
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Peneiinmnii 3axuct Tpanchopmaropa BII. CrpymoBe BiaciueHHs 0e3
BUTPUMKH 4Yacy TpaHcpOpMaropa BIACHUX NOTPeOd BCTAaHOBIIOETHCS 3 OOKY
JKUBIIEHHS 1 BUKOHYETBCS IO aABoGa3Hill aBoxpeneitHiii cxemi (puc. 4).
MaxkcumanbHUl CTPYMOBHH 3aXHCT i3 BHTPHMKOIO dYacy. BurTpumka wyacy
BHOHMPAETHCSA 3 YMOBH CEJEKTHBHOCTI, 3 3aIO0DKHUKAMH W aBTOMaTaMHu 3 OOKY
HU3BKOI HAalPYTH, YXBaIOETHCA piBHOIO 0,5 C.

~ 6 xB
1T yremr 6B
01 ﬁ B/e mimumxag
TAl-A TAlL-C CrpyMoBe EICiMeHHA,
MT3
E:_.L ' o~
PI =
o
PI
E TA2.C @ Jlanmom obmxy
TAZ A O
T—1 o
[ .
Ta 3aXHCT Bl 3aMHEAHE
Ha 2eMIT0

| T
BHE )

Puc. 4. Cxema 3axucTy TpaHchopMaTopa BIACHUX MOTPEd

3rigHo 3 BMMoOramu mnpaBwil oOnaaHaHHs enekTpoycraHoBok (IIVE) mpu
BUKOHAHHI MaKCHMAaJIbHOTO CTPYMOBOIO 3aXHCTy 3 BHUTPHUMKOIO dacy | ¢ i
MEHILIE, JOIYCKAEThCI HE BCTAHOBIIIOBATH CTPYMOBE BIJCIYEHHSA UL
tpaHchopmaropis noryxHictio 10 1600 kBA 3 Bucokoro Harpyroto 10 35 kB.

Peneiinmii 3axuct Oatapeii cratuyHux koHaencatopiB (BCK). [Insa
Oatapeil CTaTMYHMX KOHJEHCATOPIB KOHIeHcaropHux ycraHoBok (KVY), ski
MpU3HAYEeHI U KOMIICHCAlii pPEeakTUBHOI TMOTYKHOCTI B Mepekax 3MIiHHOTO
CTpyMYy, MependavacThcsi OONaJHAHHS PeNeHHOro 3axucTy Bij OaraTodaszHux
K3, Bixg HaxcTpyMiB niepeBaHTaXSHHS 1 BiJ i ABUIEHHS HAIIPYTH.

3axucT Bix miaBHINeHHA Hanpyru BiamosigHo no IIYE He motpibew, sKmo
KV Bukonana 3 0OO0JIKOM MaKCHMalbHO MOXKIIHBOI HAIPYTH MEpEkKi, TOOTO
TaKMM YHHOM, 0[O0 JO OAMHUYHOTO KOHJCHCaTopa HE MO0 OyTh
JOBIOCTPOKOBOTO TPUKIaAeHHS Hanpyrn Oumbime 3a 110% Bix HOMiHambHOTO
3HAYCHHS.
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CTpyMOBe BIJCIYEHHS € OCHOBHUM 3aXHCTOM BiJl 3aMHKaHb MIX
yBeneHHsM Oarapei. CTpyMm cCHpambOBYBaHHS CTPYMOBOTO BiJCIUYCHHS IS
IIBUAKOMIFOYMX  3aXWCTIB BHOWPAETBCS 32 YMOBOIO  BIIBEACHHA BIX
aMIUTITYJHOTO CTPYMY BKIIFOUEHHS.

JliHis 1m0 KOHAEHCATOPHOI YCTaHOBKHU IMOBHHHA OyTH OONaJHAHA TaKOXK
3aXMCTOM Bif ogHO(a3HWX 3aMHKaHb Ha 3emim0. CTpyMOBI 3aXHCTH
BHKOHYIOTECS B Tpu(azHOMY TphoX-peneiinomy BukoHaHHi 1t BCK 35-110 kB
i y nBodazHomy asoxpenerinomy — it BCK 6-10 kB.

Butpumka yacy BUOHMPAETHCS 3 YMOBH CEIEKTHBHOCTI, obupaerses 0,5 c.
3axWcT B 3aMHKaHb Ha 3€MJII0 BHKOHYEThCS 32 CTPYMOM HYJIBOBOI
TIOCITITOBHOCTI, TaK CaMo SIK 1 3axXHCT IHMHX (ixepis.

Hns 3axucty BCK Tak camo BukopucroByemo pene PC-80M2M-27(C).
Cxewma peneiinoro 3axucty bCK naBeneHo Ha puc. 5.

”?”553 1T sremr 6B
1
u B/B EnMIHaY

TAl-A

CrpymoBe EIICIMEHHA,
MT3

Jlanmomn odmEy

TA2-A

PCB8OM?2

SAXMCT EBiJ 3aMHEAHE

Ha 3EMITHDY

™2
{ ‘<
XN
Puc. 5. Cxema 3axucty BCK

Peneiinmii 3axucr yBenenns 6 kB. Ha Beenenni nependavaemo MC3, skuii
Y3TOJDKYETBCSL 3 MAaKCUMaJIbHHM CTPYMOBMM HaBaHTaXEHHSAM mHMH 6 kB i
BiZIBEICHUI BiJI MaKCHMaJIbHOTO ITyCKOBOTO CTPYyMY HAcOCHOTO arperaty. Y
3B'3Ky 3 BukopuctanHsM ABP-6kB na CB-6kB, 3axmcr HeoOXigHO
pO3paxoByBaTH 3 YpaxyBaHHSAM MAaKCUMAIBHOTO CTPYMOBOTO HaBaHTaXKEHHS
1-0i'1 2-0i cexmii mmH 6 kB.

Jns 3axucty Bix CK3 Ha cekii muH nepeadadeHo CTpyMOBeE BijcideHHs 0e3
BUTPUMKH 4acy. CXeMy pesieiHOro 3aXMCTy HaBeJeHO Ha puc. 6, BOHa BUKOHAHA
Ha oHOMY pene PC-80M2M-29(C).
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Puc. 6. Cxema 3axucty BBeicHb 6kB

Peneiinuii 3axucT cekuiiinoro BumMukada 6 kB. MC3 BigOynoByeMo 3a
MaKCHMAaJIbHUM pPOOOYHM CTPyMOM 1-0i cekuii IIMH 1 3a MaKCHMMaJlbHUM
MyCKOBUM CTPYMOM HAaCOCHOTO arperary. Yac MOTrojkKeHo 13 4Yacom
CMpalbOBYBAaHHS MOMEPETHHOTO 3aXUCTY.

Cxema peneiHOTo 3aXUCTy, BUKOHaHA Ha oqHOMY pere PC-80M2M-29(C).

Uepes Te, IO MiACTAHITISA OJIEPKYE KUBJICHHS 1O TBOX JIHIAX 1 CEKIii ITHH
MPAIOIOTh PO3JUILHO, YCTAHOBIIOEMO ABTOMATHYHE BKIIIOYCHHS pE3EpPBY
(ABP).

ABP ycTaHOBMIOEThCS HAa CEKLIHHOMY BHMHKAadi I BHKOHYETHCS Ha
MiKPOIIPOIIECOPHOMY OOJIaHAHHI aBTOMATHYHOTO BKIIOYCHHS PE3EPBHOTO
>kuiieHHst PC 80-ABPM.

[puctpiit npu3HAYCHUH TSI BHKOPUCTAHHS B CXEMaX PEIICHHOTO 3aXHCTY
U eNMeKTPOAaBTOMATHUKH IMOHIKYBAIFHUX MIACTAHIIN Ta PO3MOIIEHUX ITyHKTIB
JUT BUKOHAHHS aBTOMAaTHYHOTO BKIIFOUCHHS PE3CPBHOTO JDKEpENa KUBJICHHS TI0
cropoHax 0,4-35 xB. PC80-ABPM =He BuMarae [0JaTKOBOTO JKepena
uBJIeHHS. JKUBICHHS €IeMEHTIB CXeMU 3/IIHCHIOETBCS BiJl BXIIHOI HAIIPYTH.

[pucrpiii 3abe3neuye:

- pexxumu pobotu ABP i3 camonoBepHeHHsIM / 6€3 caMOTIOBEpHEHHST;

- 3aBJIaHHSI YCTABOK HAMPYTH i BUTPUMKH Yacy € PO3AUTBHUM JJIsl KOXKHOTO
13 IBOX YBE/ICHB;

- KOHTPOJIb HAIPYTH JI0 BBeeHb ¥ Mexax 0,4-35 kB;

- myck ABP muH npy 3HWKEHHI HAIIpyTH 3 KOHTPOJIEM HAasiBHOCTI HAIIPYTH
Ha CyCiIHIN CeKil;
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- KOHTPOJIb HASBHOCTI HAlpyrd Ha PE3EpPBHOMY JDKEpEIli KUBJICHHS JUIs
ABP;

- CBITJIOZIOHY 1HIUKAIIIIO TTOJIOKEHHS YBEICHB i CEKIIITHOrO BUMHUKaYa, a
TaK0X HasBHOCTI HAIIPYTH JI0 BBEJICHD 1 HA CEKIIIfX;

- OmokyBaHHS poOOTH O0ONamHAHHA IO OHUCKPETHOMY BXOAYy 3
ABTOMATHYHUM BHXOJIOM i3 OJIOKYBaHHS,

- MOXKITUBICTh BUBEICHHS 00JIaHaHHS 3 poOOTH 3 TIEpeNHBOI ITaHelTi.

Cxemn migkmouenHs PC-80M2M-29(C) i PC-80ABPM nHaBenmeno Ha
puc. 7.

[MoacHoEanEHA CXeMa Crpymosi nanwporn

TAl —
+r
TAZ

"JL.

PCBOM

ot TV2
b ¢
T T

PC-80ABPM

Puc. 7. PeneliHuil 3aXUCT 1 aBTOMAaTHKA CEKI[IMHOTO BUMHUKa4a

BucnoBku. IlpoBeneHO po3paxyHOK pENeHHOr0 3aXHCTY IO eleMEHTax
PO3MOALIBYOTO MPUCTPOIO 6 KB, po3paxyHOK ycTaBOK.

3a pe3ynbraTaMM pO3paxyHKy oOOpaHO THIM pEJIeHHOro 3axucTy,
mapaMeTpu PEKUMIB POOOTH MepexXi, IPOBENCHO BHOIP yCTAaBOK 3a OOpaHWMH
TUIIAMU pelie.

Cepen po3DISIHYTHX KOH(QIrypariii moOyIoBH 3aXUCTy EIEKTPUIHOI
Mepexi HalWkpamuM OOpaHO 3aXMCT 3 JICIIYHTYBaHHSM €JIEKTPOMArHiTiB
BIJJKJTFOUEHHS Ha ONIEPaTHBHOMY KHBJIEHHI BiJ cTpymiB K3.
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PEKOHCTPYKIIS PEJIEMHOT'O 3AXHUCTY MIJICTAHIII
®dinimonenko K. B., ®inimonenko H. M., Timodeen A. O.

CxioHoyKpaiHcoKuil HayioHanbHull ynieepcumem imeni Bonooumupa /lans

AKTyaJIbHiCTL PODOTH TIPYHTYETbCS Ha peali3alii NepCreKTUBHOTO
npoekty mepeeneHHst nitovoi mifcranuii TOB «Knmapiant VYkpainay, ska
postamoBaHa Ha Teputopii 3AT «A3oT» 6 KB Ha BUIIMIA CTYmiHB HaNmpyru —
35 kB, ockinbku mepexij Ha Kiac Hampyrd 35 kB 3i 3minoro koHGirypamii Ta
ABTOMATH3AIlI€I0  CICKTPOOOTaTHAHHSA  MIACTAHIII —  HEOOXiTHWHA Ta
MIPIOPUTETHUH KPOK IS MiJBHUIIEHHS e(heKTHBHOCTI pOOOTH MEpPEX, 3MEHIIICHHS
BTpAaT, iIBUILEHHI HaJii{HOCT] 3aXMCTY EIEKTPOIIOCTadyaHHs IiIIPHEMCTBA.

Ha mincrannii motpiOHO peanizyBaTH AEKijbKa THIIB Pi3HUX 3aXHCTiB[1,
2]:

1. 3axuct cunoBux Tpancdopmaropis TMI'-1000-35/0,4 kB;

2. 3axucT KabeaLHUX JiHIH, 110 BIAXOIATh.

Meta poGotu. [lis 3a0e3mneucHHss HOPMAJbHOI OE3MEYHOI Ta HaIidHOI
poOOTH CHCTEMHU EIIEKTPOIOCTAYaHHS ITJICTAHINII0 HEOOXiMHO OCHACTHTHU
HPUCTPOSIMH MIKPOIIPOLIECOPHOTO pesieiiHoro 3axucrty. [lepeiiTh Ha mpucTpoi
peneiiHoro 3axucty Ta enekrpoaBromatuku (P3A Ha MikpompolecopHii
eIIeMEeHTHIH 0a3i.

Bynu posrisHyTI TpUCTpOi  MIKpPOIPOLIECOPHOTO PENEHHOr0  3aXHUCTY
BupoOHuTBa Schneider Electric [3], BMP3-/1/1 [4], ABB [5], MIKOM [6].

B pesynpTari mpoBeNEHOTO aHalli3y MOXKHA CKa3aTd IMpo Te, 10 BCi
MIPEACTaBIEHI TEPMiHAIM BiMIOBIAIOTH BMUMOTaM 1 pEali30BYIOTh 3aBIaHHS
3aXHCTy, aBTOMaTH3amii, 3abe3meueHHs Oe3mekn Ta OnokyBaHHA. Kpim
HEOOXiZHOTO  (YHKIIIOHYBaHHS ~ TepMiHaJM  MOXYTb OyTH  OCHaIeHi
iHTepdeiicHuMH JeTansiMu HU)KHBOTO CTYIICHIO, SIKI HEOOXimHI IpH 1moOynoBi
ABTOMATH30BaHOI KOHCTPYKIii eHeproo0'ekTiB. [lpu neraspHOMY po3risiai BCixX
TiepeBar MpeJICTaBICHNX TEPMiHaANIiB HAHOUTBII MPUHHATHUM € PENeHHNN 3aXUCT
tuny Sepam (Schneider Electric). He ocTaHHBOIO mepeBaroro ux TEPMiHATIB €
Te, 0 IX eKCIUTyaTallisi MoXe BinOyBaTHcs B aiamazoHi Temneparyp +40°C.
ToOTo BOHU HE MOTPEOYIOTH CHELiaIbHUX MPUMIILEHb.

3axucr cuiaoBux TpancopmaropiB. Ha migcranmii BcraHoBieHO IBa
nBOOOMOTKOBHX TpaHcopmatopu TM 1000 35/0,4 (xkB) motyxkHiCTIO
1000 xB-A. 36ipka oOMoTOK: «3ipka» 3 60oky BH, «rpukyrHuk» 3 6oky HH.
Koedinient tpancdopmanii TtpancdopmaropiB crpymy (TA) Ha croponi
BH — 50/5; na croponi HH — 4000/5. TA 3i0paHi 3a cxemo10 «3ipka» 3 ycix
60kiB TpaHchopmaropa. Kirac rounocti — 10P.
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3rigno IIVE s cuioBux TpanchopMaTopiB MaroTh OyTd mnependadeHi
NIPUCTPOi pENIeHOro 3aXWCTy BiJ HACTYNHUX YIIKOPKEHb 1 HEHOPMAaJIbHHX
PEeXUMIB:

- Bix 6araTtoa3sHuX 3aMHIKaHb B 0OOMOTKAX 1 HAa BUBOZAX;

- Bim onHO(a3HMX 3aMUKaHb B OOMOTKAaX 1 Ha BHBOJAX B MeEpexi 3
[JIyX03a3EMJIEHOI0 HENTpalio;

- BIJl BATKOBUX 3aMHKaHb B OOMOTKaX;

- BiJ1 30BHIimIHIX K3;

- BiJI TIEPEBAHTAXCHb;

- Big omHo(da3HMX 3aMHUKaHb Ha 3E€MJII0 B MeEpeXax 3 130JbOBAHOIO
HEUTpaIIIo, SKIIO BiIKIIOYECHHS HEOOX1/THO 32 BUMOTaMH OE3IeKH.

3axucr cuioBux TpaHchopmaropiB  35/0,4 kB 3milicHioeTrscs  3a
JIONIOMOTOI0 TepMiHaTy «Sepamy, SKMH BUKOHYE Taki (QyHKii:

- IBOXCTYIECHEBHI TTOAOBXKHIN qudepeHnianbHui cTpymMoBHid 3axuct (/13);

- [IPBB — mnpuctpiii pezepByBanHs mpu BiaMoBi Bumukada (I[IPBB) —
Pi3HOBH aBTOMATHKH EJIEKTPUYHUX MEpEeX Hanpyroro Bumie 1 kB, mpu3Hadenmii
JUISL BIJKJIFOUEHHS BUMHKAaua IOJANBIIOTO JAUISHKU TPH BIAMOBI BUMHUKada
MOTIEPEIHBOTO UITHKY B aBapiiiHUX CHUTYaIlisiX;

- TpUIlOM 30BHINIHIX CHTHANIB Ha BiAKIIO4YeHHS BuMukada Bixm IIPBB,
MIPOTiBOABAPIHOI aBTOMATHKU;

- TPHCTYIIEHEBHI CIIPSMOBAHUN MaKCHUMaJIbHUI cTpymoBuit 3axuct (MC3).

Takox B PVY-35 xB BcraHoBmioeThcs mada peryaiOBaHHS HAIPyTH
CHIIOBOTO TpaHC(hoOpMaTopa 3 MIKPOIPOIECOPHUM MPHUCTPOoeM «Sepam-2000»,
SIKUH BIKOHYE HACTYITHI (QYHKITii:

- aBTOMATHYHA MIATPUMKA HANPYTW B 33JaHOMY Iiara3oHi 3 KOPEKIIi€ro
PIBHS HAalIpYTH IO CTPYMY HaBaHTa)KCHHS;

- TIPUHOM 30BHILIHIX OJIOKYBaHb DETyNIOBAaHHS IPH MEPEBAHTAXKEHHI 110
CTPYMY,IIpH 3HIDKCHOMY BHMIPIOBAHOMY Hampy3i a0o MiJBHIICHOMY, NpH HE
BinnosinHocTi TH 35 kB 1 enextponpusomy PTTH.

Cxema 3axucTty TpaHcdopMaropiB Ha 06a3i TepMiHANIB «Sepamy» MoKa3aHa
Ha puc. 1.

Sx  mpuxiax, mpuBepeMo  BuOip  audepeHmiHHOTO  3aXUCTy
TpaHcopMaTopiB 3 ypaxyBaHHSIM TOTO, IO BHPIBHIOBaHHS BEIMYUHH 1 (azu
CTPYMiB MPOBOAUTHCS IIU(PPOBUM CLIOCOOOM BCEPEMHI PUCTPOIO.

[MonmowxHiii nudepeHnianbHuii 3axuct mae apa crymeni: JI3T-1 (mBuakomi-
toue nudepeHiiaibae BifcideHHs ctpymy) 1 A3T-2 (ayrnuBuii qudepeniians-
HUH CTPYMOBHA 3aXHUCT 3 TAIbMyBaHHAM BiJl HACKPI3HOTO CTpyMY 1 BiOyIOBOIO
BiJl KUAKiB cTpyMy HamarHiuyBauHs (BHT)).

Takox mepenbaueHwii KOHTPOIh HebamaHCy B Iuiedax audepeHIiitHoro 3a-
XHCTY 3 Ai€to Ha curHam3zanio (I37T-3).
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MAHE/Ib 3AXUCTY TPAHCOOPMATOPA

cirnanizauin
TparchopmaropaTl

Puc. 1. Cxema MiKpOTIPOLIECOPHOTO 3aXUCTy Sepam
INo3nauenns: T1 — cunoBwuit Tpanchopmarop; Q1 — Bumukau 35 kB;
TA1...TA4 — tpancthopmaropu ctpymy; TV1, TV2 — tpanchopmaTopu HanpyTy;
K1 — BuxonaBue pene; QS1...QS4 — pos'ennyBaui; MVAJ23 — perne BigkiIrOueHHS 3
BHCOKHM HAaBAHTaXXCHHAM

Y npuctpoi dopmytoTbes audepeHIianbHl 1 TanbMiBHI cTpyMH (3
ypaxyBaHHSIM NPUHHATUX MO3MTUBHUX HANPSMKIB CTPyMiB B TpaHcdopmaropi,
puc. 2):

Ly =15 +1;;

IFaJ'le =05 (11 - 12)

[NpuitasaTiii  cnoci® QopMyBaHHS TalbMIBHOTO CTpyMy 3a0e3redye
nmpaBwiibHe (YHKIIOHYBAaHHS 3aXWUCTy 1 TPH OJHOCTOPOHHBOMY, 1 TIpH
JIBOCTOPOHHBOMY KHBIICHHI TpaHC(HOpPMAaTOpa SIKUH MOTpedye 3aXHCTy.

[lepBuHHMII cTpyM Ha CTOpOHaxX TpaHcopMaropa, MO 3aXHIAEThCS,
PO3paxyeMO Y BiIIOBIIHOCTI OT0 HOMIHAIEHOT TOTYXHOCTI:

— SHQM
B V3XUnomep

e S,om — HOMiHAIBHA MOTYKHICTD TPaHCHOPMATOPA;
Usom.cp — HOMiHAJIbHA HANpyTa CTOPOHHU B CEPENHLOMY TI0s0%kenH] PITH.

45



Puc. 2. I1puitHATI TO3UTHBHI HAIIPSIMKY CTPYMIB B TpaHC(HOPMATOpi:
1 12 — BumiproBaneni TT cropin BH i HH; 3 1 4 — mudposi TT Bcepenuni npuctpoio

BropuHHUii CcTpyM B IUIeYaxX 3aXHCTy, pPO3PaXYEMO BiIIOBITHO
HOMIHAJTFHOMY KoeimieHTy TpanchopMariii TpanchopMaTopiB CTPyMY:
!
I — HOM
H.B K

ne K — koedinient Tpanchopmariii TpanchopMaTopiB CTPyMy.
Pesynpratn po3paxyHKiB HaBeeHO B Ta0. 1.

Taonuuosa 1

Pe3yabTaTn po3paxyHkiB cTpymiB

Cropona BH tpancopmaropa Cropona HH tpancdopmaropa
Ctpym Kiper. | Bropunnnii Ctpym Kiper. Bropunamit
tpaucd. I, cTpyM, Ly, | Tpancd. I, CTPYM, luy
A A A A
16,5 10 1,65 1443 400 3,6

basucHi cTpymMH CTOPIH, 1110 pO3pax0BaHO, MEPEBIPIEMO HA MOTPATUISTHHS B
JONMYCTUMHU [ialla30H BHUPIBHIOBAHHS, SIKHH BH3HAYA€ThCS HOMIHAIBHUM
CTpyMOM Bxony npuctporo. J{is I, =5 A 0a3ucHi cTpyMu MOBUHHI BXOJHUTH B
mianazon: (1,01-10,00) A. 3unauenns 1,65 i1 3,60 ykiamaroTbesi B 3a3Ha4YCHHIA
miamazoH. 3 ypaxyBaHHSM  pEaTbHO  BHKOPHUCTOBYBAHOTO  [iala3oHY
perymoBansst PITH, npuiimaemo ycraBky «Posmax PITH,%» piBamii 10.

Busnauaemo BimHOCHE 3HaYeHHs cTpymy K3:

Ly = tmax — 227 _ 1497 A,
16,5

Big.x3 Iy

1€ Iy max — MAaKCUMAIBHHAN CTPYM IIPH 30BHIITHEOMY K3.
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Ha mincraBi nux po3paxyHKIB BHU3HAYA€MO YCTaBKH Uil TEPMIHANIB
3aXHCTy CHIIOBHUX TPaHC(HOPMATOPIB 32 METOJHMKOIO PO3PaxyHKiB YCTABOK IS
MiKPOIIPOLIECOPHUX TepMiHamiB [7, 8].

3axucr Jinii 35 kB. Mepexi Hampyroio 35 kB BUKOHYIOTBCS 3
i30/1bOBaHO0 HeWTpaumo. J[Is Takux JiHIA mnependavaeTbes 3aXUCT BiX
Oararoda3HuX 3aMUKaHb 1 BiJT 0{HO(A3HUX 3aMHUKaHb Ha 3EMJTIO.

3axuct Big 6araTodazHUX 3aMUKaHb BKJIIOYAE B ceOe 1Ba CTYIICHI:

- ctpyMoBe BinciuenHns (CB);

- MaKCUMalbHUI cTpymoBHii 3axuct (MC3).

Pesynmpratm  po3paxyHKy 1 IIapaMeTpd YCTaBOK  3axHCTIB  JIHIH
TIPE/ICTaBJICHI B TAOIHII 2.

Tabaunus 2

PesysbTaTn po3paxyHKy i napaMeTpH yCTABOK 3aXHUCTIB JIiHill

Tun YmoBa Crpym Crpym 3HaueHHs Hin 341080~
3aXUCTy BiIOy1OBH 3;35:;[" A cnp aLZpene, YCTaBKU HLH@T}Z{OBI
BJI 35 kB na T1 TMI'-1000-35/0,4 B
CB loTc.=3106 3416,6 341,66 341 TaK
MC3 | Tmom=19,277 A 24,553 2,455 2,4 TaK

BJI 35 kB na T2 TMTI'-1000-35/0,4 xB
CB Totc.=3106 3416,6 341,66 341 TaK
MC3 Imom=19,277 A 24,553 2,455 2,4 TaK

Po3paxynok cxemu ABP. 3rigzno IIVE, mnpucrpoi ABP mnoBunHi
nependavyaTHcs  JUIA  BIHOBJIEHHS  JKMBIICHHA  CIIOKMBA4iB  MIISIXOM
aBTOMATHYHOIO IIPUEJHAHHS PE3EPBHOTO JPKEpesa KUBICHHS MIPU BiAKIIOYEHHI
pobouoro pkepena  OKMBIEHHS, IO HPUBOAUTH 10  3HECTPYMJICHHS
eJICKTPOYCTAaHOBOK cHOXnBaya. CrcTeMa aBTOMaTHYHOTO BBE/ICHHS PE3EPBY Aa€
MOJKJIMBICTh YIIPABJIiHHS JDKEPEIaMH JKUBIICHHS B PO3MOIUILHUX Mepexax. [Ipu
LIbOMY 3aCTOCOBYETHCSI IPUCTPili BU3HAUEHHSI HASBHOCTI Hanpyru i ctpymiB K3
Ha BBOJax. Pexumu poOOTH BHOMPAIOTH 3a JIONIOMOTOI0 IPOTPAMHOTO
3abesneueHHs st KoHdirypauii Easergy T200S. HamiBaBTOMaTuuHUA pexXiM,
SWI1 > SW2. xomu Hampyra npomnaaae Ha pobodomy BBoai 1, ABP Bkitouae
BBeJeHHA 2 3 3arpuMmkor0 T1l. 3BOpoTHE aBTOMAaTH4YHE IE€PEMUKAHHSI
BiOyneThCsl TUIBKM KOJIM TIpOmaje Harmpyra Ha BBOAI 2. Yac mepeMuKaHHs
CTaHOBHWTB BiJ] 2 CEKYH[I 3 ypaxyBaHHSIM BiIOyJIOBH BiJ YCTaBOK iHIINX 3aXHUCTiB.
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| BB3-35(BB031) | BB3-35(B6od 2)

BB3-35(CB)
-
. L .
ABP
BB3-35(T1) BB3-35(T2)

|

Puc. 4. Cxema ABP

3pobumo Bubip ycraBok ABP:
I cryninb:

Ucps = (0,25—-10,4) - Uyom = 0,435 = 14 kB.

Burpumka gacy: tagp = tesmax + At
1€ teamax = 9 € — MakCHMaJIBHUHN Yac CIIpalbOBYBaHHS 3aXUCTY MPUETHAHHS;
At — CTyIIiHB CEIEKTHBHOCTI, C.

tABPl = 9 + 0,5 = 9,5 C
II cryminb:
UCPZ = (0,65 - 0,7) " UNOM = 0,7 " 35 = 24’,5 KB.

BHTpI/IMKa qacy: tABPZ = tCB + t3An,
ne tcg = 1 ¢ — 9ac BKIIIOYEHHSI CEeKIIHHOTO BUMUKAUa;

tzan = 0,3 — 0,5 c— 3anac.

tABPZ = 0,1 + 0,5 = 0,6 C.

BucHoBok. 3a pesynpTaTaMM aHali3y HPUCTPOIB MIKPOIPOLECOPHOTO
peneiinoro 3axucty BupobHunrea Schneider Electric, BMP3-/1/1, ABB, MIKOM
HAOLIBII MPUAHATHUMU BU3HAHO TEPMIHAIM PENEWHOro 3aXUCTy THIy Sepam
(Schneider Electric).

OOpaHo mTpHCTPOi Ta pPO3pPAaXxOBAaHO YCTABKU Ui PEJIEHHOTr0 3aXUCTY
CHJIOBHX TpaHc(hopMaTopiB Ta JiHii 35 kB.

Pexumu pobotn ABP BuOuparoThCs 3a JIOMOMOTOI HPOTPaMHOTO
3abesneueHHst s KoHgirypauii Easergy T200S B aBromMartmyHOMY Ta
HariBaTOMaTHYHOMY PEKHMIB.
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V. CYUACHI TEHJAEHIIII BUIIIOI OCBITH
B YMOBAX I'/TOBAJII3ALIIL

THE IMPORTANCE OF COMMUNICATION STRATEGIES
TRAINING

Antonova G. A.

Volodymyr Dahl East Ukrainian National University

The ability to communicate is the main goal of learning a foreign language
for most people. It is due to communication that we can effectively send and
receive messages and negotiate meanings. But «the familiar ease and fluency
with which we sail from one idea to the next in our first language is constantly
shattered by some gap of our knowledge of a second language» [1]. In order to
overcome these gaps between communication goals and linguistic resources
people tend to use devices to improve their level of communication which are
called communication strategies (CSs).

This paper aims at highlighting the significance of communication
strategies for foreign language learners.

The term communication strategy was coined by Selinker [4] in his seminal
paper on inter language. In 1970s CSs were introduced as a main part of the
competence that foreign language learners need to develop for communication. It
appeared as an element in each of the communicative competence models that
were developed during the second half of the last century. Some educators think
that it is not necessary to teach CSs as a part of the language syllabus as learners
have already acquired these strategies of communication from their mother
tongue. However, the situation with a foreign language is absolutely different as
learners need these strategies not only for making further (more sophisticated
and diplomatic) meanings but also to compensate for lack of linguistic or
sociolinguistic competencies.

After intense discussions of 1980s and 1990s researchers came to the
opinion that communication strategies are verbal and non-verbal devices that are
used to compensate the insufficiency of knowledge in our target language
communication. Let us consider two definitions of CSs by quoting them from
Tarrone and Farch and Kasper:

Conscious communication strategies are used by an individual to overcome
the crisis which occurs when language structures are inadequate to convey the
individual’s thought [5].
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CSs are potentially conscious plans for solving what to an individual
presents itself as a problem in reaching a particular communicative goal [2].

To study communication strategies two main approaches can be
considered: linguistic or product-oriented and cognitive/psychological or
process-oriented. The first type of CSs typology consists of three strategy types:
avoidance and reduction strategies (leaving a message unfinished or avoiding the
topic because of linguistic difficulties), achievement compensatory strategies
(strategies used to compensate for lack of linguistic knowledge such as
approximation, paraphrasing, circumlocution, appeal for help, etc.), and time
gaining strategies (use of filler or hesitation devices to gain time in recalling
linguistic system). The latter one involves the following strategies: substitution:
(substitution of one lexical item for another), substitution plus type: (substitution
which requires phonological and/or morphological adaptation, for example,
foreignizing, morphological creativity), reconceptualization (for example,
paraphrases).

When a foreign language learner is engaged in oral communication,
sometimes his/her communicative intentions cannot be expressed through the
language the learner has as the linguistic system is limited. In such a case, he/she
has to look for alternative ways to pass a message across and agree one meaning.

Since the choice and effectiveness of CSs are influenced by a number of
factors such as task, learners’ proficiency level and cognitive style, features of
the communicative situation, etc., it is not possible to recommend a fixed
framework for CSs training. Foreign language teachers can practice a number of
instructional activities.

In order to develop students’ communication skills and engage them in the
act of communication, teachers should select the most appropriate tasks and
activities and help them achieve their communication goals. Faucette [3] lists
common tasks or activity types for practicing CSs. They include: dialogues,
tanagrams and other abstract shapes, video/audio tape analysis, spot the
difference among similar drawings or objects, jigsaw tasks, simulations,
describing a strange gadget, cultural concept or other unfamiliar objects or
concepts, crossword puzzles, assembling parts, role-playing, games, riddles,
brain-teasers, identifying familiar objects, directions/map routes, story-telling,
etc.

In general, teaching CSs and practice activities provide students with a
sense of security and encourage them to use CSs. It can also enable students to
participate in communication and remain in the conversation and achieve their
communication goal every time. Moreover, it may help students realize how to
take advantage of available learning materials and resources to suit their own
individual needs, and thus become better language learners, and this is the most
valuable objective of communication strategies teaching.
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ACTING METHOD COMPONENTS IN FOREIGN LANGUAGE
IMMERSION IMPLEMENTATION

Barvina N. O.

Volodymyr Dahl East Ukrainian National University

International integration being an inevitable consequence of economic,
political and cultural world processes requires the availability of highly qualified
specialists in all spheres of life able to communicate in foreign languages.
Hence, education, in general, and higher education, in particular, should focus on
ensuring mobility within the global educational and scientific space. Alongside
with a fluency in a foreign language as a distinguishing mark of culturally
developed, intellectual and educated person, as illustrated by the well-know
statement «as many languages you know, as many times you are a human beingy»
referring both to the ability of communicating in foreign languages and
capability of sharing different spiritual values in all the branches of various
cultures, for higher school graduates knowledge of a foreign language should be
identified as an indispensable constituent of his/her professional competence
serving as a key used to open the doors of intercultural communication.

So, one of the main aim of a foreign language teacher is to create a perfect
educational environment giving the students an opportunity to emerge into the
foreign language atmosphere, feel themselves comfortable in this artificial
foreign milieu and act according to the particular situation. A teacher being «a
stage director» of the «sketches» should widely use them during curricular and
extracurricular activities to promote learning of a foreign language deeper and
more effective.

Variously organized interaction situations in the form of monologues and
dialogues are implemented on the behalf of the character, presented by the
speaker, who should forget for a while about his/her real personality, distract
himself/herself from the existing life environment. This helps the students to
adapt better in a situation being imaginary at the lesson, but possible in the real
life conditions in the future. Even if sketches content is absolutely unreal,
practice of behavior with language verbal and non-verbal derivatives use could
have a lot of benefits in a foreign language environment the students may face in
their social and professional life.

For achieving the goal of «deep immersion» into foreign language
atmosphere during classroom activities and extracurricular practice it would be
appropriate to put into practice the study of the most outstanding theatrical
system creator — K.S. Stanislavsky, whose basic ideas, methods,
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communication and behavior tools implementation could facilitate the process of
foreign languages learning.

The great theatrical theorist and practitioner proclaimed the unity of body
and soul, insisting on complete actor transformation, «immersion» into the role,
on the one hand, and the use of one's own psychological and emotional
experience, on the other. Being a base for creating an artificial situational
environment, this «immersion» method can be implemented in an alternative
foreign languages teaching practice and applied during the curricular and
extracurricular classes. Popular case method, any role-play game or sketch are
based on this technology.

The application of Stanislavsky system as a scientifically based theory and
practice of the impersonation art, acting in some supposed circumstances,
complete immersion in the character, existence of emotional experience, when
playing a role is beyond an ordinary imitation, a well-developed communication
technique in the proposed conditions, knowledge of nonverbal techniques, desire
and ability to perceive the situation and understand the person you are talking to
leads, on the one hand, to the destruction of psychological barriers in the mutual
comprehension (which is one of the most common problems during a foreign
language acquisition), and on the other, helps the communicative process
participants focus on the language tools (such as words, phrases, speech clichés),
as a means of successful communication.

During the immersion into foreign language milieu students join to a
different culture and through language components realize themselves in this
culture using speech patterns, adjusting their speech behavior in accordance with
the relevant situation rules, presenting and perceiving information in
concordance with the foreign cultural models.

Such basic elements of Stanislavsky acting system as relaxation, sense
memory, concentration and «magic if» are supposed to be very useful during the
process of foreign languages acquisition. Stanislavsky considered tension «as the
actor’s «occupational disease». New York Method Acting pioneer Lee Strasberg
concurred that it was the actor’s greatest enemy, standing in the way of them
performing to their full potential» [3]. In our opinion, while learning a foreign
language «tension» plays the same role as while acting, it blocks the learner
using «muscles, thoughts and energies not necessary to accomplish the
...specific task..., this task being ... the object of attention» [3]. To overcome
this problem at the lesson it’s necessary to use the complex of exercises
developed for an actor [4]/

The next step worth taking into consideration is sense memory which
involves one's own psychological and emotional experience. It refers to the
awakening in the process of action (play) of feelings and emotion the student
(actor) felt in real communicative situations.
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Concentration being «the mortar that fuses the structure» [1] of acting
method for the student learning a foreign language is as crucial as for an actor,
since to achieve the goal of communicational process is impossible without
concentration on its «object».

The starting point for the situational foreign language immersion is the
concept called «magic if». It encourages students to start the communicative
situation by responding to the question: «What would I do if I were in these
circumstances?» [2]. The answer to it can become an impulse for starting an
imagination development and modelling proposed situations in different ways.

Adaptation of the acting methods to the process of a foreign language
acquisition and their using in modelling various communicative situations helps
students to acquire knowledge of the acting fundamentals, verbal and non-verbal
language components; abilities to analyze their inner world and interact with
their environment, understand their interlocutors and be understood; skills of
impersonation, improvisation and a particular situation interpretation.

So, this method should be widely used while teaching a foreign language to
raise the students’ involvement in the foreign environment and thus improve
their language competence.
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USING CAMBRIDGE ENGLISH DIGITAL FRAMEWORK TO
DELIVER HIGH-QUALITY CONTINUING PROFESSIONAL
DEVELOPMENT FOR UNIVERSITY LECTURERS

Bielovetska L. E.

Volodymyr Dahl East Ukrainian National University

Technology is here to remain and it is approvingly likely that in the next
five to ten years the use of technology to approve teacher professional
development will enhance. Digital technologies provide opportunities for
qualified development which are ever more pliable, affordable and accessible,
allowing just-in-time learning for lecturers. Such professional development
empowers university lecturers to learn more effectively and more independently;
accordingly we should re-appraise our expectations, ensuring that we uphold
professional development that has a real impact on lecturers’ professional
practices and on the learning outcomes of their students. Training and
development will still need to be funded and supported by institutions on behalf
of their lecturers, but the actuality of frameworks and professional development
opportunities guided by best procedure principles, as described in this abstract,
will assign institutions to set applicable and structured goals for lecturers and,
importantly, to self-assess and set their own goals. Lecturers, like their learners,
need to develop the skills needed for career in our modern world, both now and
prospective, gaining the new approaches to teaching and learning that digital
technologies make available, and maintaining a perception of inquisitiveness and
creativity towards these new approaches [1].

Teaching and training are multifaceted, complex, and context-peculiar.
CPD is a challenge within the English language teaching sector, where many
teachers do not have the chance to carry on developing their skills after gaining
their initial professional qualification. Many institutions have restricted domestic
CPD skills or resources, and CPD can be made even more demanding to deliver
if teaching staff are geographically spread.

The Cambridge English Digital Framework for Teachers describes relevant
competencies across four stages of development. This framework contains three
broad categories of competencies: The Digital Teacher; The Digital Classroom;
The Digital World alongside three more categories which seizure the essence
sequence of teaching and learning: Designing Learning; Delivering Learning;
Evaluating Learning [1].

The CEDF for Teachers provides a broad characterization of the
apprehension and skills teachers need with a view to blend technology in the
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learning process. It provides a form for advancement, which aims to authorize
teachers to seize the opportunities that digital technologies propose, and allows
for prospective training to be linked to the digital skills that teachers need.

The best learning outcomes depend on quality education and training.
Knowing how to effectively and appropriately develop professional skills is key
to the success of teachers and the educational institutions in which they teach.
However, teachers often lack clearly defined ways to improve their pedagogical
knowledge and practice in the classroom. The experience gained in Cambridge
English through conducting world-wide teacher courses and the data collected on
their knowledge, skills and practice in the classroom at different stages of their
careers and in different contexts around the world provide us with valuable
information on how students learn and how effective teachers teach. This
understanding and evidence are the basis for the CETF. The overall goal of the
Framework is to identify effective instruction in general in three interrelated
areas: what teachers need to know, what teachers need to be able to put into
practice, and the resources and tools that teachers use. The resulting structure
describes a competency system at four stages of teacher career development and
five categories of knowledge and skills at each stage: training and student;
Teaching, learning and evaluating language skills; Language knowledge and
awareness; Professional development and values [1].

With appropriate continuous support and opportunities for effective
professional development, Framework can equip the many thousands of lecturers
in classrooms across the world with the expertise to prepare learners with the
English skills needed in a multilingual 21st century world.

The Framework is further broken down into sub-categories and
competency statements, which can be seen in detail online at
www.cambridgeenglish.org
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MOJEJIb ®OPMYBAHHS ITPOPECINHOI
KOMIIETEHTHOCTI MAMBY THIX MEPEKJIAJIAYIB 13
3ACTOCYBAHHSIM SMART TEXHOJIOI'TI

Boponsbko 1. B.

CxionoyKpaincoKuil Hayionanvhuil yHigepcumem imeni Bonooumupa /lans

CyuacHuil eran pO3BHTKY CHCTEMH OCBITH B YKpaiHi XapakTepH3yeThCs
OCBITHIMU IHHOBAIIISIMH, SIKi CIPSMOBaHI Ha MOJIEPHI3allil0 CHCTEMHU OCBITH
BIZIMOBITHO 10O BUMOT' 4acy, HOBITHIX HaJ0aHb HAYKH, KYJIbTYPH 1 COLaJbHOT
IPaKTUKH.

€Bpoinrerpaiiiss YKpalHM MOCHIIOE HEOOXIIHICTh TOMIYKY HaXIHHHX,
OpHTIHATBHUX 1 JI€BUX CIIOCOOIB OCBITHBOT JISIILHOCTI, 3alPOBaIXKEHHs smart
TEXHONOTi#, 1o 3abe3nedyBaTHMyTh e(EeKTHBHY IiJIrOTOBKY MalOyTHIX
TMIepeKIIaIadiB 37[aTHUX TUTITHO Ta TBOPUO 3/ CHIOBATH MpOodeCiiHy JiSUTbHICTS.

BiamoBimHO 1m0 €BpONMEHCHKMX Ta CBITOBHX OCBITHIX CTaHAapTiB
aKTyaJbHUM € TIMTaHHS TOoOyaoBM HOBOi Mopeni (opmyBaHHS mpodeciinol
KOMIIETEHTHOCTI MallOyTHIX TMepekyIaayiB i3 3aCTOCYBaHHIM SMart-TeXHOJIOTiH.

MogentoBaHHsT — 1€ «METOJl JOCHi/DKeHHs OO0’€KTiB Mi3HaHHS Ha IX
MOJIETISIX; caM MpOILIEC MOJIETIOBaHHS € MOOYIOBOIO 1 BHBUYEHHSIM MOJeiei
peanbHO ICHYIOYHMX MpEAMETIB 1 sBUII (OpraHiuHMX i HEOPTraHIYHHUX CHCTEM,
IH)KEHEPHUX TMPHUCTPOiB, pPIZHOMAHITHUX TpoOLECiB, (I3UMYHUX, XIMIYHHX,
010JIOTIYHUX, COLIAIBLHUX) 1 KOHCTPYHOBaHMX OO’€KTIB Ul BU3HA4YEHHsS abo
MOJIIIICHHsST X XapaKTEePUCTHK, pallioHami3amii CcrnocobiB 1X MOOYymIoBH i
YIIPaBIIiHHSI HUMH TOIIO» [2, c. 442].

MogentoBaHHsi — 1¢ TMPOLEC CTBOPEHHsS Ta JIOCHI/DKEHHS MOJeni, a
MOJIeJIb — Lie 3aci0, popMa HAyKOBOTO Mi3HAHHSI.

[Min momemto (opmyBaHHS npoq)eciﬁﬂo'l' KOMITETEHTHOCTI Ma1716yTHix
nepekiagaviB i3 3aCTOCYBAHHSM SMArt- TEXHOJIOTIH PO3yMieMO KOMyHlKaTI/IBHy,
lH(I)OpMaI_III/IHO -KOMyHIKalifiHy 1 METOIHY MiATOTOBKH CTYHEHTIB, sKi
3OIMCHIOETHCST TIPOTATOM YChOTO Iepiofy HaBuanHs y BH3 3acobamm smart-
TEXHONOTiH  (3aHypeHHS MaiOyTHIX TepeKiafadiB [0  EJIEKTPOHHOTO
HaBYAJILHOTO CEpPENIOBHUINA, PO3POOJICHHS i BUKOPHCTaHHS OHJIAMH Ta o(duiaiin
EJIEKTPOHHHUX OCBITHIX pecypciB, OUCTaHLIWHUX KypCiB, ONaHyBaHHS HHU3KH
nporpamaux 3aco0iB (LearningApps, Hot Potatoes, Test X, Kahoot), mro
JIO3BOJISIIOTH ~ BIUIMBAaTH Ha (opMyBaHHS MNpogeciiHOl  KOMIETEHTHOCTI
MaiOyTHIX (axiBI[iB) B TMpoleci BHBYCHHS HOPMAaTHBHUX 1 BHOIPKOBHX
HaBYAJIbHUX JUCHUILUIIH, METOAWKH BHUKJIAJaHHS, MPOXOJHKEHHS BHPOOHHUOL
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MIPAKTUKU T4 BUKOHAHHS HAYKOBO-JOCIIAHUIBKHX POOIT i3 aKTyalbHUX MHUTaHb
(inozorii Ta mepexIag03HaBCTBRA.

I'oToBHICTh MalOYTHBHOTO TEpeKiIaaya 0 BUKOHAHHS CBOIX MpodeciitHux
000B’sI3KiB 00yMOBIIIOETECS  piBHEM copMoBaHOCTI mpodeciitaoi
KOMITETEHTHOCTI, sIKa € HEOJAMIHHOIO YMOBOIO i 000B’SI3KOBOIO CKJIAIOBOIO HOTO
mpodecioHai3zMy.

[podecitina miaroToBKa MaOYTHHOTO TIEpeKiIanada BifOyBaeThCSA y TPhOX
CTpaTeriYHuX HaNpsIMKax:

— KOMYyHIKaTMBHa MIATOTOBKa (Tependavae 37aTHICTH OCOOMCTOCTI
3aCTOCYBAaTH y KOHKPETHOMY CITIJIKyBaHHI 3HaHHS MOBH, CIOCOOM B3aeMOJii 3
HABKOJIMIITHIMA ¥ BiTaJICHUMH JIIOJBMHU Ta TOISIMHU, HABUYKH POOOTH y TPy,
BOJIOJIHHS PI3HUMH COLIIaJIbHUMHU POJISIMA);

— iHdopMmamiiiHO-KOMyHIKaliiHa  TiAroroBka  (mepembadae  BMiie
3aCTOCYBaHH 3ac00iB Smart TEXHOJIOTIH Ha MPaKTHIL);

— METOJWYHA MiAroToBKa (CTYJIEHTH OINAHOBYIOTb METOJIUKY HaBYaHHS
1HO3EMHIi MOBI).

OcHOBHMMHM (OpMaMH HaBYaHHA € JIEKLis, M[PaKTHYHE 3aHATT,
caMocCTiiHa po0oTa CTyJqeHTiB. BaxIuBy poJjib BiJirpae MpoBelNeHHs! CEMIHapIB,
Maiictep KJlaciB, KOJIOKBIYMiB, CTYICHTCHKUX KOH(EpeHIIii.

BukopucranHs smart TEXHOJOTIH Ha 3aHATTAX CHpHUse (OPMYBAHHIO
iHdopMmariiiHoi KympTypun MaWOyTHIX TepeKiangadiB, pPO3BUTKY iXHBOTO
TBOPYOTO TOTEHINiay, KOMYHIKATHBHHX YMiHb, IIi3HABAJFHOI aKTHBHOCTI;
HAJal0Th MOXJIIUBICTP Ha SAKICHO HOBOMY piBHI QopmyBatu mpodeciiiny
KOMITETEHTHICTh MaiiOyTHIX mepeknamadis [1].

3acobu smart-TexHOJOTiH st GopMyBaHHS MPOQECIHOT KOMIIETEHTHOCTI
MaiOyTHIX TIepekiajgadiB: Mepexa I[HTepHeT, eJIeKTPOHHHH MiIpYy4YHHK,
enexTpoHHa iHTepakTuBHa Jomka (SMART Board), kommiekT ¢aiinis SMART
Notebook, MOOCs (macoBi Biakputi enekTponHi Kypcu), BYOD (bring your
own device) — BUKOPHCTaHHS BIaCHHUX IIPHUCTPOIB cTyaeHTIB, Moodle.

Y mpomeci  dopmyBaHHS TIpodeciiHOi KOMIIETEHTHOCTI MaHOyYTHBOTO
MepeKaaadya HeoOXiHO aKIEHTYBaTH yBary Ha CTUMYIIOBaHHI IpogeciiHOro
CaMOBHXOBAaHHS, PO3BUTKY HOTO iHIIIaTHBY Ta CAaMOCTIHHOCTI, BiIIOBITAJILHOCTI
3a pe3ynbTaTd HaB4aHHS, QopmyBaHHI npodeciiiHoi MaiicrepHocTi 3
ypaxyBaHHSM 1HJMBI{yaJIbHOCTI CTYJEHTa Ta PiBHS HOT0 MiATOTOBKH.

KommnekcHe moeqHaHHs — BCIX BH[IIB  JISUIBHOCTI  CTYIEHTIB Ta
BHKOPHCTaHHA Smart TEXHOJOTiH HaBYaHHS Ha 3aHATTAX 3 JUCLHUILTIH LUKy
npodeciiiHol Ta NPaKTHYHOI MiJrOTOBKH Ja€ HaWOaXKaHIIIUK pe3yabTaT:
mepekianad GopMyeTbesl pi3HOOIYHO, HAOyBalOYM PI3HUX BHIIB KOMIICTEHIIIH
YIPOIIOBX BCHOTO TEPMiHYy HaBYaHHA 3700yBarounm Ta (QopMmyrodnm B cede
mpo(eciiiHy KOMITETEHTHICTh Ha AKiCHOMY DiBHI.
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TEHAEHIII I'TIOBAJII3AIIL B OCBITI
I'nmmneka A. K.

CxioHoyKpaiHcoKuil HayioHanbHull ynieepcumem imeni Bonooumupa /lans

OnHi€ero 3 HAHOIBII BOXKIMBHUX 3MiH, 10 BiAOYBalOTHCSA B MOJITHYHOMY Ta
€KOHOMIYHOMY JKHTTI CYyCHIJIbCTBA, € 3pOCTal04a 3HAUYIiCTh 3HAHB SIK PYIIiHHOT
CHJI €KOHOMIYHOTO 3POCTaHHS, MOSBa TII00ATBHOTO PUHKY Ipalli, COIiabHO-
MOJIITHYHI TpaHcopMarii TiodarpHOro MacmTady. [mobamizamis BIIMBaE Ha
(hopMyBaHHSI TTOJIITHKH JIepkKaB B Pi3HUX cdepax, BKIIOYAIOUYH 1 BUILY OCBiTy [1,
c. 82]. Omna 3 romoBHMX O3HAaK rimobamizamii — IHTEpHAMiOHAI3aIlsg Ta
iHTeHCcH(iKaisl MDKHapOAHUX OOMIHIB 1 TOCTyroBe (DOPMYBaHHS €IUHOTO
MDKHapOJHOTO TIPOCTOPY 3 ypaxyBaHHSAM EKOHOMIYHOI, IOJITHYHOI Ta
KYJIBTYpHOI iHTerparii ta yHidikarii.

OCHOBHMMH TpUYMHAMH TJo0amizamii y BHIIH OCBITI €: (opmyBaHHS
MDXKHapOJHOTO PHHKY Mpalli, CTpiMKe 3pocTaHHs iH(OpMamiiHUX TEXHOJIOTIH,
PO3BUTOK €KOHOMIKM 3HaHb; 3pOCTaHHsS (PIHAHCOBMX HAAXO/KEHb 4epe3
3aJydeHHS 1HO3€MHHX CTYJACHTIB Ha IUIaTHE HABYAHHS; PO3LIMPEHHS
HaBYaJIbHUX IUIaHIB 1 HABYAHHS CTY/IEHTIB y 3apyOi’KHHX By3ax Ta iH. [2, c. 93].

Tenmenuii rimobanizanii B OCBITI BUABIISIIOTECS B TAKMX aCHEKTaX:

1. TaobdanbHa iHTepHanioHadizamis Ta BiakpuTicTb  ocBiTH.
InTepHarionanizaliisi BHUIIOI OCBITH, NPOSBISIETHCS Y 30UIbIIEHHI KiJBKOCTI
CTYJIEHTIB, KOTpi BCTYMAalOTh B 3aKOPJIOHHI BY3H, a TAKOX y B3aEMHHUX OOMiHax
MK BHKJIagadaMu 1 JOCHIJHUKAaMH; BHKOPHCTaHHS 3apyODKHHMX IIpOTrpam,
MiAPYYHUKIB;  3aCTOCYBaHHS  MDKHapOJHMX  TPOHENyp  aKpeauTarii,
MDXKXHapOJHHUX BHIB MDKBY31BCBKOTO CITiBpOOiTHHITBA [3, €. 51].

2. Tudopmarmsanmis ocBiTH. XXI CTONITTS BH3HAETBCA CTONITTIM
iHpopmManiifianx Ta HaHorexHoiorid. Hosi iHopMmamiiiHi TexHosorii B OCBITI,
MOB'I3aHI 3 IIHPOKMM NPOHWKHEHHSM KOMITIOTEepa B yci cdepH IisuIbHOCTI
JIIO/ICTBA, TOCTABMJIM HOBI MpPOONEMH 1 BIAKPWJIM HOBI IIEPCIIEKTHUBH IEpen
CHCTEMOIO OCBiTH B IuIoMy. IHbopmariiiHi TexHoNoOrii € a1 HHUHIIIHBOI
OCBITHBOI Tay3i OOOB'SI3KOBOIO YMOBOIO MIiATOTOBKHM (haxiBIliB, IO JO3BOJISIE
3HAQYHO IIiJIBUIIMTH OMNEPAaTUBHICTh IIOJIAaHHS OCBITHIX HporpaM, a TaKOX
OpraHi3yBaTu OOMiH OCBITHIMH PECypCaMH, IO B I[IJIOMY BiJIITOBiIa€ KOHIICTIIIi
MOOULTBHUX JIIONIeH, 3HaHb 1 HaB4yaHHs. Maibxke Bci yHiBepcuretn CIIA
BUKOPHCTOBYIOTh KOMIT'IOTEPHI TEXHOJIOTII B OpraHi3alii OCBITHBOTO IpPOIIECY.
I[i TtexHojyorii peamizyloTh MIDKHApOJHI CTaHAAPTH, SKi 0a3yroThCs Ha
pexomermamisx IMS — Learning Resource Meta-data-Information Model
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(Inpopmaniitna Moaens Ui MeTaJaHUX, 0 OMHUCYIOTh PECYPCH A HaBUAHHA)
[2, c. 67].

3. Jducranuiiine nauanns ([IH) e omniero 3 HOBUX opMm mpodeciitnoi
OCBITH, IHTEHCHBHO IOIIHPIOETHCS y BChoMY CBIiTi. Ll hopma opramizamii ocBiTa
3acHOBaHA Ha BuKopucTadHi 1K, elekTpoHHUX miIpydHUKiB, (PYHKIIOHATEHOTO
MpOrpamMHOTo 3a0e3medeHHs i 3aco0iB KOMYHIKaIliil, SKi MpPEACTaBISIOTE HOBY
TEXHOJIOTiI0 HaBYaHHs. HaBuaipHMIA poliec B OCHOBHOMY NPOXOJHUTh B PEXUAMI
CaMOCTiiHOT po0OTH CciTyxadya.

4. BosoHchbKUii mpouec. BiqMiHHOIO pHCOO HAIIOHATEHUX CHCTEM OCBITH
i Hayk XXI cT. € 3pocTaroua akajgeMiuyHa i HaykoBa MoOimpHicTB[l, c. 43].
[IopiuHo Ha HayKOBI Ta BHPOOHMYI CTaXYBaHHS, KOH(epeH.ii, cemiHapH,
HaBYaHHS Ta iH. B Pi3HI KpalHM CBITY BHIK/KA€ KijbKa MUIbHOHIB dosoBik. Lle
pO3BHMBaE KyNbTYpHI Ta CKOHOMIYHI 3B'I3KM MIX JEpXKaBaMH, CIpHsE
3aralbHOMY HayKOBO-TEXHIYHOMY IIPOTPECY.

Takum dumHOM, mo0aii3amisi B OCBITI NPENCTABISETECS B Qopmi
MIDXHapOJHOI IHTerparii 32 paxyHOK B3a€MHOTO 30JIMKEHHS OCBITHIX CHCTEM, iX
B3a€EMO/IOTIOBHIOBAHOCTI 1 B3a€MO3aJIEKHOCTI.
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HPE3EHTANIA AK KOMYHIKATUBHA B3AEMOIISA MIK
YYACHUKAMMU OCBITHHOI'O ITPOLIECY YV BUIIIH IIKOJII

Jasinenxo H. O.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

Y cyuyacHOMy iH(OPMAaTH30BaHOMY CYCHIJIBCTBI, CBITI PO3BUTKY Ta
CTaHOBJICHHS TJIOOAJIbHMX 3HAaHb, SKIi BIANOBIZAIOTH BHKJIMKAaM  dYacy,
YHIBEPCUTETH CTBOPIOIOTH IHHOBAIlIiHE OCBITHE CEPENOBHUIIE 3 MEPCIEKTUBOIO
iHTerpauii HaliOHAIbHOI CHUCTEMH CBITH B €BPOIEHCHKMH OCBITHIM IPOCTIp.
EdextuBHe BukOpucTaHHS 1H()OPMALIHO-KOMYHIKATUBHUX TEXHOJOTIH Yy
CHCTeMi BHIIOI OCBITH «CTBOPIOE pealbHYy MOXIMBICTh 3AIHCHIOBATH
HaBYAJIBHUW TpOIEC Ha SKICHO HOBOMY piBHI, CHpHUSE IHTErpaiii CUCTeMHU
HaBYaHHS 3 HOBUMH TEXHOJIOTiSIMH, BUKOPHUCTOBYIOUM 0araTo YHMCENbHI KaHAIN
nepenasanusa indopmamii...» [1, c¢. 89]. Cucrema iHpoOpMamifHMX OCBITHIX
pecypciB Ta TEXHOJOTH 3a0e3MeuyloTh 3B'130K YYaCHUKIB OCBITHBOTO IPOLECY 1
HAalpaBJieHa Ha JOCSTHEHHS! MAaKCUMAJIbHOI IKOCTI MiJITOTOBKY (haxiBIIiB.

Amnani3 HOBITHIX TEHICHII# i1H(OpPMALIHHOTO OCBITHBOTO CEpEeNOBHUINA
MOKa3ye, [0 HAHOUTBIIOI aKTyalbHOCTI y Haml dac HaOyBa€ OBOJOIIHHA
MUCTELITBOM TIPE3CHTAIIi] yIaCHUKAaMHU OCBITHBOTO IIpoIecy. SK BUKIamady Tak i
CTYIEHTY BaXJIHMBO TpodeciiiHo peanmizyBaTHUCS i TBOPYO POSKPUTHCA, a IIE
MOJKJIBO TIPH BMIiHHI 3pOOWTH TapHY MPE3CHTAIII0, aKTHBi3yBaBIIH AYAUTOPIIO
Ta JIOCSTHEHHS II0CTAaBICHOT METH.

[pe3eHTamist sIK KOMYyHIKaTHBHA B3a€EMOJis Ma€ TPH CKIAJOBi: caMo-
npe3eHTallis (BUCTYMAIOUMil He3aJIe)KHO BiJ| BIIACHOTO Oa)KaHHS MpPE3eHTYye cede
nepes ayIMTOPi€l0, NEMOHCTPYIOYM MHCTELTBO MEPEKOHIMBOI KOMYHIKaIlil),
nyOiiyHa MpoMoBa (CTBOPEHHS Ta BUTOJIOLICHHS TEKCTY), BIIaCHE Ipe3eHTAallis
(cTBOpeHHsT mpe3eHTalii 3 BHKOPHUCTAHHSIM MYJIbTUMEIia-TEXHOJOTIH i
BUKOpHCTaHHS ii 3 METOI0 KOMYHIKaTUBHOT'O BIUIMBY Ha ciyxadiB). [Ipe3enrarii
BUKOHYIOTh ~Takli OCHOBHI  (yHKIIl: JeMOHCTpauiiiHy, iHdopmariiiny,
KOMYHIKaIliiiHy, THOCEOJIOTIYHYy, OpraHi3alliifHy, YIpaBIiHCHKY, aKCiOJOTi4HY,
€TUYHY, €KCIIPECHBHY, EMOTHUBHY Ta iH.

3anexHO BiA KOMYHIKATMBHOI B3a€MOIii, MPE3EHTAlis MOIUIIETHCS: 3a
BUJIaMH, 32 METOIO Ta 3aBJaHHSAM, 32 CTHJIEM IIOBITOMJICHHS, CKIIaJI0M ayIuTopii,
TPUBATICTIO BHUCTYIY, KOMYHIKAIIIHHOIO MOJEIIIIO Ta MICIIEM IPOBEICHHSM.
C. llleBuyk Bu3Hauae kiacu(DIKAIil0 TMPE3CHTAllil 3a BHIAMU HAWOUIBII
MIOMIMPEHOI0 Yy HAYKOBiHM IiTepaTypi, a came: 3a CIICHapieM, iHTepakTHBHA
TIpe3eHTAIlisl, HaBYallbHA TIPe3eHTAaIis (Tpe3eHTarii-ceMinapy, s CaMOOCBiTH,
nopagauku) [2, ¢. 190]. OcBiTHSA iAIBHICTH BHKJIaAaua Iepeadadae HayKOBY
CKJIQJIOBY, SIKa Peai3yeThCs Y IyOIMIUYHUX BUCTYIAX MPH 3aXHCTi TUCEPTAIlii, Ha
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KOH(EpEeHIisAX Ta IHIIE, OTKE — II€ HayKOBI mpe3eHTamil (BHCTYII,
MOBIZIOMIICHHS, IOMOBiAbL). HaByanbHa mpe3eHTAIlis JIOTIYHO JOIOBHIOETHCS
KOHCIIEKTOM BHKJIaJadya, a TaKOXX IMPE3CHTAI[IIMH, SKiI MATOTOBHIM CTYIECHTH
JUIL BUCTYIy Ha 3aHATTAX, KOH(EPEHIsIX Ta IHIIE — [e Mpe3eHTalis-
MOB1IOMJIEHHSI, BUCTYII, JOTIOBib.

3aiexHo BiJ TOTO A0 SKOi OpraHi3amii HaJeKWTh ayOUTOpPIisS Ta OIMOHEHT-
Ipe3eHTaTop (3a MicleM IPOBEACHHS), PO3PI3HAIOTh 30BHIIIHIO IIPE3CHTAIII0
(pi3Hi opranizailii), BHYTpIIIHIO (B paMKax OJHI€l YCTaHOBH), a TaKOX 3a
TPAIUIIIHHOIO 1€PApXi€l0 MO BepTUKAT (KEPIBHUK — IAJIETINN) pO3PI3HAIOTH
IBa THUOU 3aJ€KHO BiJ HANPsAMKY KOMYHIKAIil: HH3XiQHY Ta BHUCXIOHY
npesenTamio [3, c¢. 105]. IpukmagoMm € mpe3eHTaIlis BUKIaAad — CTYIACHTH
(HU3XigHA, ITepe]l HaBYaJIbHOIO ayIUTOPI€I0), CTYACHT — BHKJIagad — CTYJACHTH
(kiymplieBa, HAHOUTBII TIOIIMPEHA KOMYHIKAaIliHHA MOJCIb B  OCBITHHOMY
MPOIIeCi — TIPE3eHTAIlisl CTYACHTAa HAa 3aHATTAX, CEMiHapax, KOJIOKBiyMax),
CTYIIEHT — CTYACHTH (Ha CTYICHTCHKUX KOH(EPEHIIiAX, 300pax TOIIO).

3a pe3ylIbTaTOM JOCATHEHHS METH Mpe3eHTarii MOIUISIOThCS Ha YCIIIIHI
Ta HeycHimmHi. [ poro mpe3eHTaTop Mae 4iTKO CIUIaHYBaTH, MIJATOTOBUTH Ta
BMKOHATH BCI €TalM Mpe3eHTarlii.

[Ipe3eHTamiss gk nyOmiyHa MpoMoBa — 1€ CKJIAOHUH CEMOI[IMHMUA,
MOBJICHHEBUI 1 KOMYHIKALIMHUH MPOLEC Y SKOMY PO3KPHUBAETHCS OCOOUCTICTH
Buctynato4doro. IlpeseHramis € iHTerpamiero  (OyHKI[IOHAIBHUX  CTHIIB:
HAyKOBOTO, PO3MOBHOTO Ta O(IiIliHHO — HIJIOBOTO.

[Ipe3eHTaniss K KOMyHIKaTHBHA B3a€MOJIS MK Y4aCHHKAMH OCBITHHOTO
MPOLIECY peali3yeThcs Yepes OBl IPyIX KaHaJiB nepenadi iHhopMallii: opupoHi
(Bi3yanbHUH, aynianbHAN, KIHETHYHUH Ta iH.), IITYYHI (MYIbTUMEIiaTEXHOIOTI)
[4, c. 63].

3 pO3BHUTKOM CyYacHHX IHHOBAIlIHHUX KOMYHIKAaTUBHHUX TEXHOJOTIH
MpE3eHTAaIlisl  CTa€  CKJIQJ0BOI0  MPOQECIHHOrO  CIJIIKYBaHHS  HAyKOBO-
MeJaroriyHuX IMpaliBHAKIB, YHHHHKOM CaMOPO3BUTKY, CaMOBIOCKOHAJICHHS
37100yBadviB OCBITH Ta OTPMMAaHHS HUMH SKiCHOI BHIOT ocBiTH. [Ipe3eHTalis sk
KOMYHIKaTHBHA B3a€EMOJIISI MK YY4aCHUKaMH OCBITHBOTO IPOIIECY PO3BHBAE Yy
HHX BMIHHS TiIHO ceOe MPpe3eHTYBATH, CIIPHSIE CTBOPEHHIO MIO3UTUBHOTO IMiIKY
g caMopeanisamii, npodeciiiHOro 3pOoCTaHHS Ta JKATTEMISIIBHOCTI B
iH(pOpMAaIiITHOMY, BUCOKOTEXHOJIOTTYHOMY CYCHIJIBCTBI.
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THOOPMATM3AIIIA SIK T'OJIOBHUI YAHHHUK IMIATOTOBKH
KOHKYPEHTOCIIPOMO’KHUX PAXIBIIB
TYPUCTUYHOI T'AJIY3I

3eqaenko O. O., lem'sinoBcbka M. O.

CxionoyKpaincoKuil HayionanvHull yHigepcumem imeni Bonooumupa /lans

[TligrotoBka BHCOKOKBami(hikoBaHUX (haxiBI[iB TYpPUCTHUYHOI I1HIYCTpii €
OJTHMM 13 TIpPIOPUTETHUX 3aBllaHb BHIOi OCBiTH Ykpainu. HesBaxarouum Ha
HasBHUII MOTEHIIANl PO3BUTKY L€l chepr eKOHOMIUHOI AisIIbHOCTI, KpaiHa i oci
BiZuyBae Opax kBamiikoBaHOT poOOYOT CHIIH, IO y CBOIO Yepry MPHU3BOAUTH JIO
3HAYHOTO 3HIKEHHSI KOHKYPEHTOCIPOMOXKHOCTI Tally3i Ha MIXKHApOTHOMY PiBHI.

IMpouec  dopmyBanHs y  MaiiOyTHix  (axiBIiB  KOMIUIEKCY
KOMIIETeHTHOCTEH, HEOOXIMHMX JUIs [OJNANbIIOl  peamizamii cebe 5K
npodecioHana Ha pUHKY Iparli HEMOXKIMBO OpPTaHi3yBaTH €(DEeKTHBHO Ta SIKICHO
0e3 ypaxyBaHHS Cy4acCHUX CBITOBHUX TCHJCHIIH BUIIOI OCBITH. JlOCITiDKCHHSIMU
y Wil ramy3i 3alimanucs Taki Bimomi ByeHi sik: Jlucenko B.M., Ilpoman LO.,
[Myxoseus JI. O., Kynpuk K. O. ta iHmi. ¥ cBoix po0oTax 3a3HauyeHi HayKOBII
PO3TIIsAaNN TaKi MATaHHS K HEOOXiTHICTh BOJIOJIHHS JEKIIbKOMa 1HO3EMHHUMHU
MOBaMH, JIOCHI/DKEHHS TEHAEHIIH PpO3BHTKY MDKHApPOJHOTO TYpPH3MY;
iBUIICHHS KOMYHIKaTUBHOI KOMIIETCHTHOCTI MEHEDKEPIB TypU3My B MpOIIeCi
OTIaHyBaHHsI BiJIIOBIAHUX IHCTPYMEHTIB IICHXOJIOTIi JIIIOBOTO CIIJIKYBaHHS Ta
(¢opMyBaHHS ~ HAaBHYOK JIJIOBOTO  €THKETY; BIPOBa/DKEHHsI  CYYacHHUX
iHpOpMaIIfHUX TEXHOJOTid Ha TYPHUCTHYHOMY IIiJIIPHEMCTBI; BUKOPHCTAHHS
iH(pOpMAaIITHUX IHCTPYMEHTIB B TYPUCTHUHIH JISUIBHOCTI OKPEMUX ITiANPUEMCTB
Ta PUHKY TYPUCTHYHUX ITOCITYT 3arajloM TOLIO.

AKTHBI3aIlig  IMOTITHYHOI Ta  COLIAJBLHO-€EKOHOMIYHOI  B3acMOIii,
B3a€MO3JIOKHICTh KpaiH CBiTy, B yMOBax mio0Oaji3aiii, CHOHYKae Jo
OypXJIMBOTO PO3BUTKY came iHQOpMAIIHUX TEXHOJOTIH, 10 CTPIMKO YBIHIILIN
y HaIlle XUTTS Ta CTAJIH HOro HeBil'€MHOIO CKJIaJoBoI0. BuHaxix komm otepa,
osiBa ri00anpHoi Mepexi Internet, pi3HOMaHITHOTO TPOrPaMHOTo 3a0e3MeYeHHs
repeBen poboTy y ramys3i TypusMy, K 1 pemry cdep eKOHOMIYHOI JisUTbHOCTI
Ha HOBUH piBeHb. 3aBISIKH IIbOMY 3HAYHO MiJABUIIWIACH SKICTh Ta IIBHUAKICTH
00CITyroByBaHHSI, 3 SIBUJIACh MOJKIIMBICTH OUIBII 3MICTOBHOTO aHalli3y PHHKY,
OCHOBHHMX KOHKYPEHTIB, MOXJIMBUX II€PCIIEKTUB PO3BUTKY Ta CTparerii
(YHKI[IOHYBaHHS MiIPHEMCTBA.

Ha choromHimHiA [OeHb TEXHOJIOTII HACTIIBKM LIUIBHO YBIMOUIM B
npodeciiiHy TisUTbHICTh KOXKHOI OpraHi3arlii, o He IPeACTaBIIETHCS MOKITHBIM
(YHKI[IOHYBaHHSI TYPUCTUYHOTO MiANpUEMCTBAa Oe3 HAasBHOTO KOMII'OTEpa Ta
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nocryny mo Mepexi Internet. Bimnosimno, mpu miaroroBui ¢axiBuiB y cdepi
TYypU3My CIiJ OPUAUATH 3HA4YHY YBary OIIAHYBAaHHIO TAaKUX HPAaKTHYHUX
HAaBUYOK Ta BMiHb, SIK: Mia0ip Ta OpOHIOBaHHS TYpiB OHJIAWH, JOCHIHKEHHS Ta
aHaJIi3 CTaTUCTHYHUX JAHUX, IUHAMIKH Ta PAUHKOBOTO MOTEHLially TypUCTHYHUX
JIeCTUHAIIIA, CTBOPEHHS Ta NPOBEACHHS IMpEe3eHTalii TYpUCTHYHOTO MPOIYKTY,
CKJIaJaHHA HOBHUX MAapHIPyTiB, peari3allisi iHCTPyMEHTIB iHTepHET-MapKEeTHHTY,
TOLIO.

3aBIAKH TEXHITHOMY MPOTPECY CHOTOMHI iICHY€ BEJIHMKa KUTBKICTh OHJIAWH
KypCiB Ta TpEHIHTiB, MO0 CTaHyTb NPEKPACHUM JIOTIOBHEHHS [0 3HaHb,
orpumannx y 3BO. 3 iHmoro 00Ky CKiaj Ta 3MiCT HaBYAJIbHHUX IHUCLHILTIH, [0
BXOZATH JIO OCBITHIX IpOTpaM MiArOTOBKH (haxiBIiB crenianbHOCTI «Typu3m»
3HAYHO BHWIO3MIHIOETHCS BIJIOBIAHO 10 CYYaCHMX BHMOT Ta TEHACHIIN
PO3BHTKY Tally31 Ha MIXXHapOIHOMY piBHi.

O3uparounch Ha JECATHIITHINA JOCBIJ BIPOBA/UKEHHS Ta BHUKOPHUCTAHHS
iHpOpMaIifHIX TEXHONOTIH y HaHiil mapuHi, MOXHAa 3a3HAYUTH HASBHICTH
MIPSIMOTIPOIIOPIIIHOI  3AJIE)KHOCTI MK pIBHEM BHKOPHCTaHHS IHCTPYMEHTIB
iHpopMaTH3aIlil Ta piBHEM HAOyTHX KOMIIETEHI[H Yy CIEIiaNiCTiB TYpUCTUYHOT
chepu. st ix ¢dopmyBaHHS HEOOXiHE HE MPOCTO NEKIIApyBaHHS, a pealbHa

HasBHICThP TpPbOX CKIagoBUX [l]: Komm'rorepm3amii — YHZOCKOHAIEHHS
MexaHi3My momyky iHpopmarmii Ta ii mepBHHHOI OOpOOKH 3a IOMOMOTOIO
TEXHIYHUX 3aco0iB; MeiaTu3allii — OHOBIEHHS 3MICTY KypCiB HaBUAIBHHUX

JUCIUTUTIH OUIIXOM YIOCKOHAJICHHSI MeXaHi3My 30epexeHHs, CUCTeMaTh3allii 1
TOIMKpPeHHs iH(opMaIii; iHTeIeKTyami3amii — IHTETeKTYallbHOTO PO3BUTOKY Y
MpoIieci CIPUHHATTS # aHamizy iHpopmamii 3a JOmOMOror iHGopMaIiitHIX
TEXHIYHUX 3ac00iB.

I'mobamizamiiini mporecH CHPUYMHIIN TIEBHE 3aTUPAHHS HaIllOHATBHUX
KOPJOHIB, YTBOPEHHS MDKHApOAHMX CTaHIApPTIB SIKOCTI OOCIyroBYBaHHS
TYpHUCTiB. B 1IbOMy KOHTEKCTI 3HAUHO 3pOCia pOJb iIHO3EMHUX MOB, CEPEN SIKMX
iHTepHALliOHALHOIO BMCTYNA€ 3BiCHO K aHTJilicbka. i BHBUEGHHIO TaKOX
cripusTUME 1H(GOpPMaTH3aIlisl TaHOTO MPOLECYy, IO J03BOJSE HE BHXOAIYM 3
ayznuTopii anpoOyBaTH OTpUMaHi 3HaHHS Ha MPAKTHII.

CyuacHuii mporec iHdopmaru3anii BHIIOI OCBITH 3YMOBHB IIOSIBY PSIY
3aBIaHb, MO0 MOTPEOYIOTh BUPIMIEHHS 3 METOI0 YIOCKOHAIEHHS IPOILECY
MIATOTOBKA MaiOyTHIX (axiBLiB TypHUCTHUHOI Taiy3i [2], cepem HuX:
MiZIBUIICHHS PIBHS MIATOTOBKM BUIYCKHHMKIB 32 pPaxyHOK TMOKpAIIeHHs
TEXHOJIOTiHi HaBYaHHS (BIPOBAIKEHHS y HABYANBHUI mporlec iH(popMaIiitHux,
TEIeKOMYHIKaiHHUX 3aco0iB, Y TOMY YHCIIi, MOXJIMBOCTEH Mepexi [HTepHer);
amanTamis iHQOpMAIifHMX TEXHOJIOTIH HaBYaHHA [UIIM Ta yMOBaM
HaBYAIBEHOTO TIPOIECY; Po3poOKa MpOrpaMHO-METOIMYHOTO 3a0e3MeueHHs IS
e(pEeKTHBHOTO 3aCTOCYBaHHA iH(QOPMAIIMHAX TEXHOJNOTIH, $Ki CIPHUSIIOTH
aKTHUBI3aIlil Mi3HABATHHOI MisUTBHOCTI CTYCHTIB Ta MiJBHIICHHIO X MOTHBAIIIT;
(opMyBaHHS y CTYAEHTIB HaBHYOK OOpOOKM, aHANi3y Ta IEpepo3MoaiTy
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iHpopMaIlii 32 J0MOMOroro iHGOPMAIIITHUX TEXHOJIOTIH 3 METOIO iX MOJATBIIOTO
e(peKTHBHOTO BUKOPUCTAHHS B CAMOCTIiHHIH Mpo¢eciiHiil AisITbHOCTI.

OxkpecneHe KOO 3aBHaHb MOXIIWBO BHPIMIUTH 33  JIOIIOMOTOIO
e(eKTUBHOTO BHKOPHCTaHHs BHKiIanadamu 3BO iHCTpyMeHTIB iH(opMaTH3arii
y CBOiif TOBCAKIeHHIN mpaktumi. Lle ocoOnMBO akTyampHO IS TYypPUCTHYHOL
IHAyCTpii, AKae ONHIEI 3 MPOBIOHUX cep EKOHOMIYHOI MisUTBHOCTI 1 3apas
IHTGHCHBHO PO3BHBA€ThCA came 3aBOsdku  mimkwramizamii. [lizroroBka
mpodecifHMX  KampiB I TYPUCTHYHOI  cepH 3 BiATOBIIHUMH
KOMIIETeHTHOCTSIMH Ta HaBHYKaMH POOOTH Yy cCydacHOMY iHQopmamiiHOMy
IIPOCTOpiB — I 00OB’SI3KOBa YMOBA iX KOHKYPEHTOCIPOMOKHOCTI Ha PHUHKY
poboyvoi CHiIM, a TaKoXX — II€ TapaHTis 3JaTHOCTI caMoi Talysi reHepyBaTH
SIKICHI MOCITYTH, 1[0 KOPHUCTYBaTUMYThCSI OMUTOM K Ha HAI[lOHAJILHOMY TaK i
MIDXXHapOIHOMY piBHi.
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MULTIMODALITY AS LENS FOR UNDERSTANDING DEAF
STUDENT COMMUNICATION PRACTICES IN US HIGHER
EDUCATION

Kauffman Lisle

Kansas State University, USA

Although a deaf or hard of hearing college student today can attend any
college, the colleges and universities established to educate these students retain
their popularity. They also remain a source of identity and pride for their
students and graduates, who are imbued with the sense of a deep heritage of
success not only in education but in life. The most well-known colleges for the
deaf in the United States are: Gallaudet University, located in Washington, D.C.,
is the only liberal arts college for the deaf in the world. It's graduated 19,000
students who've majored in such rewarding and career-enhancing subjects as arts
and media, business, human services, humanities, language/culture, and
science/math/technology. Some 2000 students enroll at Gallaudet yearly. In
addition, Gallaudet has an undergraduate program for hearing students. National
Technical Institute for the Deaf (NTID) is a private technical college for the deaf
in Rochester, New York [1-4]. It's one of the nine colleges of Rochester Institute
of Technology where, among more than 14,000 undergraduate students, 1400 are
deaf or hard of hearing. There are 200 programs of study for deaf students to
choose from. You may also be interested to learn that Rochester is known for its
deaf community. Southwest Collegiate Institute for the Deaf (SWCID), a
community college for the deaf in Big Spring, Texas, is part of the Howard
County Junior College District. Opened in 1980 and designed for deaf students
who want to prepare to go on to Gallaudet University or NTID, SWCID offers
associate-degree and certification programs. Students may also use Howard
College facilities and services for activities including athletics, student
organizations, and class internships.

Deaf education is the education of students with any degree of hearing loss
or deafness which addresses their differences and individual needs. This process
involves individually-planned, systematically-monitored teaching methods,
adaptive materials, accessible settings and other interventions designed to help
students achieve a higher level of self-sufficiency and success in the school and
community than they would achieve with a typical classroom education.

Deaf students are just like all other students, except they have a hearing
impairment. When dealing with deaf students, the use of technology can greatly
help your interactions, increase the speed and ease of your interactions, help
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them learn, and allow you and the student to interact much easier. If you are
dealing with deaf students in your life, there are ways to help them.

In language teaching the deaf or students with hearing disabilities the
educators use three basic methods.

The First Method: Using Technology for Captioning (caption software to
record lectures, a live note taker caption discussions on a computer, programs
that convert speech to sign language).

The Second Method: Using Devices for Communication (convertion
written words to sound, handwriting recognition software, telecommunication
devices for the deaf). TDDs are specialized phones that allow the transfer of text
messages over phone lines.

The Third Method: Using Additional Technologies (videos with captions,
electronic handouts, information on projectors [6].

And some more useful recommendations. Working with the deaf or
students with hearing disabilities the teacher should use visual aids whenever
possible; i.e. flashcards, pictures, etc. Provide an course outline before the first
day of class. Learn the first language signs for emergencies. Consider seating the
student in the front of the class and the note taker in between the instructor and
the student. Always keep a pen and paper ready for written conversations. Do not
let the student feel left out; i.e. jokes, digressions, skits, role-play, etc. Get
feedback after every lesson to improve support. Use over exaggerated gestures,
facial expression, lip movement, and talk slowly

Multimodality aims to clarify and sort through the specific effects of
technological change on contemporary communications by addressing ethics in
communication by diverse groups affected by social semiotic actions and
representations. G. Kress theory of multimodality states, that in their social
semiotic actions, members of social groups have a clear sense of the effects of
their (semiotic) actions on others and act so as not to impair the potentials for
actions of others [5]. In the context of deaf education this means that colleges
and educators that serve deaf students need to fully appreciate the potential range
of benefits and detriments that different modes of communication have on deaf
learners; similarly, deaf educators must evaluate the results that their
communication habits and design processes have upon the pedagogical practices
specific to using digital tools and Internet based platforms in higher education. I
hope this gives insight to many Ukrainian instructors who are aiming to support
deaf students in their foreign language classes.
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IHTEPAKTUBHICTH B APXITEKTYPHI OCBITI:
MPOBJEMM CYYACHOI MIITOTOBKU APXITEKTOPA

Kpusopyuxo H. 1.

XapkiecoKuil HayioHaNbHUL YHIgEPCUMEm MICbKO20 20CRO0ApCMEd
imeni O. M. bexemosa

HacporogHi kpail BaXIMBHM JUIsl BHINOI INKOJH CTalOTh ITMTAaHHSA
MirOTOBKK TpodecioHaNiB, SKi IMOBHHHI BiAIIOBIAATH IWHAMIYHAM 3MiHAM Y
CYCIIBCTBI B MUTAHHAX PO30YIOBH JEPIKABH, a TAKOX, BUKIMKAM B CBITOBOMY
rmobamizoBaHoMy moui. Lle, i mBUAKEe pearyBaHHS HA COMiaidbHI, EKOHOMIYHI,
TEeXHOTe€HHI, eHeproe(eKTUBHI 1 IHII BHUKJIMKH CYCHiJIbCTBA, 1 3/JaTHICTh
BU3HAYATH MPOOJIEMH 1 aHATITUYHO IiIXOIUTHU 0 X BUPIIIEHHS, 1 BpaXOBYBaTH
[P BHCOKUX TEXHOJIOTIYHHX IpOIecax NUTAaHHA TI'yMaHITapHOTO XapakTepy.
Leit cnexTp migHATHX NpOOIEM BIAHOCHTBCA 1O TaK 3BAaHUX CHCTEMHHX
TiSUTBHOCTEH, O SKUX BIOHOCHTHCSA 1 apXiTeKTypHa B IIMPOKOMY PO3YMiHHI
LBOTO TOHSITTS, SK Ta, U0 (OPMye TapMOHINHE, TEXHOJOTIYHO Oe3reyHe,
E€KOHOMIYHO OOYMOBJICHE, €CTeTHYHE CEpeIOBUIIE JUIS SKUTTEIISUIBHOCTI
JIFOJICTBA.

3apkaM apXiTeKTypHa OcCBiTa, B Tih 49u iHmiNA ¢Qopmi, Mama craryc
CTPATETIYHOTO PECypCy PO3BHUTKY IUBLII3AIII, KA MPOTPECYE TUTBKH TOi, KOJH
mporpecye ocBiTa. Ha chOrofHimHi# JeHb TpamuIliiiHa CHCTeMa apXiTeKTypHOI
OCBITH B YKpaiHi, sIK cucTeMa IMiAroTOBKY (axiBIs 31 CTPYKTYpHO-TIPOCTOPOBUM
MUCJICHHSIM BHUMarae€ MOJIEpHi3aIlii. A Iie TOIIyK HOBUX iHHOBAaI[ifHMX METO/iB
apXiTEKTYpHOTO TPOEKTYBaHHS, SIK OCHOBHOI ()axoBOi IUCHUILIIHK, HA SKid
MOBHHHI cTHKyBathcs yci iHmi. CydacHOMYy apXiTeKTOpoBi HEoOXigHi
KOMITCTCHIIil, TIOB'I3aHI HE TIIBKM 3 CaMHM IPOLIECOM IPOCKTYBaHHA, a i
HaBUYKM MEHEIPKMEHTY, 1 cOLioJorii, i HaBUYKM poOOTH B KOMaHIi, i Oararo
IHIIKX, 1 BCE 116 HA OCHOBI PO3YMIHHS METOOJIOTIYHOI OCHOBH apXIiTEKTYpHOT
NISUIBHOCTI B3araiii.

CyuacHi NpOBiHI apXITEKTOPH CBITY 3a3HAYalOTh HACTYIHI KpUTEpii 10
KOMIIETeHI[i} apxiTekTopa, BunyckHrka BH3:

— BHCOKHH piBeHb epyAdlii Ta MDKIUCHOUIUTIHAPHE MUCIEHHI —
3IaTHICTh OO aHAJI3y i CHHTE3Y €MHHX HAYKOBHUX JOCIHIIDKEHb 3 BHUSIBICHHIM
MpiOpUTETHUX TpoOJIeM  apXiTEeKTypHOTO CEpEeNoBWINA, SK 3aralbHOTO
XapakTepy, TaK i crenudiaHoro;

— 3/IaTHICTP KpPEaTWBHO MHCIHTH, ONTHUMAIBHO BHPINIYIOYHA BHSBICHI
po0OemMu 3acobamMu apXiTEKTYpHOTO (POpMyBaHHS CEpPEOBHUIIIA;
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— IMIBHJKE pearyBaHHs Ha JTUHAMIYHI 3MiHH y CYCHIUIBCTBI, y Oy/iBenbHIN
ramy3i, y CBiTi, TOOTO, OyTH Ha CTPIKHI IEPEIOBIX TEXHOJIOTIH B MIPOEKTyBaHHI,

— e(dexkTuBHE 1 MBHAKE BUKOPUCTAHHS OMEPATHBHOI MaM'siTi, a TaKOX
Y3TOKEHI 3HAHHS YHIBEpCATHOTO XapaKTepy;

— omepyBaHHS OOpasHICTIO, MeTaQOpUUYHICTIO K IHCTPyMEHTAMU
BHCOKOTO AW3aliHy Tpu (POPMYBaHHI €CTETUKH apXiTEKTYPHOTO CEPEIOBHIIA;

— edexkTuBHE 3acTOCyBaHHSA TpadiuHOi MOBH, SIK MPHUKIATHOTO, TaK i
KOMITTOTEPHOTO XapaKTepy.

SIK sxe MOJKe CIpaBHUTHCA 3 IMMH BUKJIMKAMH BUINA MIKOA?

OCHOBHI MOfieNli  OCBITM OCTaHHBOTO JECATHIITTA OCHOBaHI Ha
inTepakTHBHOMY HaB4yaHHi. [IOHATTI <«IHTEPAaKTUBHHI» TOXOIUTH BiA
AHTJIHCHKOTO «interacty («inter» — «B3aEMHUIT», «act» — «IiATH») 1 HOTO CyTh
mojsira€e B cremiaitbHid  Qopmi  opraHizamii  Mi3HaBaILHO-TIPOYKTHBHOL
JisUTbHOCTI. MaeThesl Ha yBa3i LIJIKOM KOHKpETHI 1 mporHo3osani nimi. Onna 3
TaKUX IJIeH TONArae y CTBOPEHHI KOM(OPTHHX YMOB HABUAHHS, NPH SKHX
CTYJICHT BiI4yBa€ CBOIO YCIIIIIHICTb, CBOIO IHTEIEKTYaJIbHY CHPOMOKHICTB, IO
PpOOUTH IPOAYKTHBHUM CaM IIPOLIEC HaBUaHHS.

BukopucranHs ~ iHTepakTHBHOI ~ Mojeni  HaBY4aHHSA  repenbadae
MOJICTTIOBAHHS JKUTTEBUX CHUTYallil, BUKOPHUCTAHHSA DPOJBOBUX Irop, CIHiIbHE
BHpimmeHHs npobiieM. 3 00'€eKTa BIUIUBY CTYHCHT CTa€ Cy0'€eKTOM B3a€MOJIii, BiH
cam Oepe aKTHBHY ydYacTh B TIPOLECi HAaBUaHHS, CIIIyIOYd CBOIM
IHAWMBITyaTbHIM MapIIPyTOM.

3 eKiTbKOX MeNaroTigHIX MOJIENel apXiTeKTYpPHOTO MMPOEKTYBAHHS, TAKUX
SIK TTacuBHA (pOJIb «00'€KTa» HaBYaHHS (CITyXa€ i TUBUTHCS), aKTHBHA (BUCTYIIAE
«cy0'exTOM» HaBUaHHS (camMocTiiiHa poOOTa, TBOPYi 3aBIAHHS) i IHTEPaKTHBHA,
BHOWPAETHCS OCTAHHS, SIK CHCTEMa B3aEMOJIIH.

3 mUX MO3UIif HEOOXiTHO PO3TIISIHYTH HOBI MiAXOMH HI0I0 (OPMYBaHHS
npodecionana-apxitekropa. Ile — ayanpHa ocBita (Bim mar. Duali —
MOJBIMfHNIT) — BUJ OCBITHBOI IPOTpaMH, SIKA TMOEJHYE HABUAHHS B 3aKJIaaax
OCBITH 3 HaBYaHHSAM Ha mianpueMmcrBax. OpraHizamis Takoro IpoIECy MOXKe
MPOBOJIUTHCS B JEKIIBKOX HampsiMkax. Lle i poboTa B apXiTeKTypHHX OOpoO, 1
Y4acTh y TOCIIOTOBIPHUX POOOTaX, 1 y4acTh y KOHKyYpcax 1 BOPKIIOMAX, i iH.
Takox, ocHOBHa mpodeciiiHa AUCHUIITIHA — apXiTEKTypHE MPOESKTYBaHHI —
MIPOXOJUTH B 1a0OPATOPIsIX, TakKX, sk BIM TexHomorii. CTyAeHT 3aHypIOEThCS B
MDKIUCHUILTIHAPHY CUCTEMY, i€ TMOEAHYIOThCS 1 apXiTeKTypHI 3aMHUCIH, 1
IH)KEHEpHI pillleHHs, 1 eKOHOMIYHA eeKTUBHICTh Ha 06a3i rpymoBoi poOOTH Ha
mwiatgopmax Revit, AutoCAD i in. nporpamuux npoayktis CAIIP.

Takox, Ha CHOTO/HI CTa€ iHTEPAKTHBHUM B3a€MOIiS JIFOJUHH 1 IITYIHOTO
iHTenekTy. B apxiTekTypi me — TreHepaTtuBHHWMA mu3aitH (aHri. Generative
Design), abo mopomKylounii AW3aifH, — MOXiX 0 TPOEKTyBaHHS SAK MO
mudpoBoro nu3aiiHy, HpH SIKOMY apXiTEKTOp-AM3ailHep Jelerye 4YacTHHY
MIPOIIECiB KOMI'IOTEPHUM TEXHOJIOTISIM 1 IaTopMam.
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VYeci Bule 3a3HaveHl MiAXOAM BiIOOPaXalOTh IHTEPaKTUBHE HAaBYaHHS B

(dbopmyBaHHi apxitekTopa-npodecioHana. 3agada BHIIOI MIKOTHM — CIPHATH
CTBOPEHHIO KOM(OPTHHUX YMOB JUIi IbOTO. XapTisi MiKHAPOIHOTO COKO3Y
apxitektopie FOHECKO  mHaromomrye, 1m0  «ApxiTekTypa —  II€

MDKIACIUIUTIHApHA O00NacTh, SKa BKIIOYae B cede JEKiIbKa OCHOBHHUX
CKJIa[IOBHUX: TYMaHITapHi, COIiaNbHi 1 (Pi3nMyHI HAyKH, TEXHIKY i 0Opa3oTBOpUYE
MHUCTELTBOY» 1 « ApXiTeKTypHA OCBiTa IOBUHHA TapaHTyBaTH HACTYITHE: 3110HOCTI
Y PO3YMiHHI 3B'I3KiB MK JIOIBMH 1 apXiTeKTypHHMH CIIOPYJaMH, 3 OJHOTO
00Ky, MK apXiTEKTOPOM i OTOUYIOUMM CEpEIOBHINEM 3 IiHINOI, a TAaKOX, MaTH
3Mi0HOCTI CHIBBIAHOCHTH MiXK COOOI0 apXiTeKTypHY CIIOpYAy i MpPOCTIp 3
MacuITaboM JTFOTUHID).

Came iHTEpaKTHBHICTh B apXiTEKTYpHIH OCBITH MOXXE PO3KPHTH IO-
HOBOMY ITOTEHIIIAJ SIK CTYAEHTA, TaK 1 BUKJIa/1a4a.

74



PROFESSIONAL ORIENTATION AND STUDENT SUCCESS
Kozmenko O. 1.

Volodymyr Dahl East Ukrainian National University

The success in professional formation and future specialists’ activities is
based on personal and educational conditions at a university. The leading
component of readiness for training and the choice of future professional activity
is psychological readiness (mental set), which is integrated psychological
structure. Readiness is an indicator of development and personality formation. It
means a condition in which a person is ready for an action or reaction or to
benefit from some experience. This condition helps to fulfil the duties
successfully, use knowledge, experience, personal qualities correctly, keep self-
control and rearrange activities when unforeseen obstacles arise. In this regard,
the readiness to study at a university can be considered as a complex integrative
quality of a person, representing the dynamic state of an individual to be ready in
theoretical and psychological way to study at a university. It is determined by the
formed professional orientation and the ability to adapt to new learning
environment. According to scientists, readiness for learning contributes to
success. Factors such as financial state, health status, age, marital status, level of
general preparedness also affect the learning process and success. The skills of
self-organization, planning and control of activities (primarily academic),
motivation can influence the learning process.

The success of student learning in higher education institutions is
influenced by the reasons for choosing a university, the reality of ideas about the
university education, the form of study (full-time, part-time, correspondence,
distance), the tuition fees and, the organization of the training process at the
university, the university campus, the teachers and staff qualifications, the
prestige of the university and, finally, the individual psychological characteristics
of students. Success means not only good training results or high GPA, but also
professional success. The choice of future profession and development of a
positive attitude to work, as well as readiness for active independent activity in
the professional field and the desire to improve it is the result of the development
of a professional orientation. Thus, the leading role in the formation of
professionalism belongs to the professional orientation.

Professional orientation is one of the most important factors in a person’s
professional life. The problem of studying the professional orientation of the
personality is quite complex as it is the subject of research in the field of
philosophy, psychology, sociology and pedagogy. Various aspects of a
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professional orientation are studied in labor psychology, pedagogical
psychology, pedagogy, developmental psychology and personality psychology.

Professional orientation is an integral formation and has the following
characteristics: subject (preferred profession); motives of professional activity;
strength (level) of orientation, which demonstrates the desire to master the
profession and work; degree of satisfaction with your profession.

The main factors influencing the choice of professions are: the position of a
significant social environment (family, friends, teachers); personal professional
plans; abilities; level of aspiration; awareness; propensities. A professional
orientation is not given to a person from birth, but it is developed in the process
of the life under the influence of various objective and subjective factors.

The formation of a student as an object of educational process occurs due
to organized pedagogical impact in accordance with curricula and programs.
This impact involves the student acquisition of qualities and properties as a
subject of knowledge, an object of labor and an object of communication,
achievement motivation and cognitive motivation. This is the basis of the
educational and cognitive activity of the student.

A foundation of labor professional activity is formed during the training at
the university. The knowledge, abilities, and skills acquired in learning process
become the means of professional activity.

Student activity is peculiar in its goals and objectives, content, external and
internal conditions, means and difficulties. During the process of students
training the characteristics of mental processes, motivation, personality traits are
taken into account. Among the features of the student’s activities are: the goals
and results (preparation for independent work, mastery of knowledge, skills,
development of personal qualities), the object of study (scientific knowledge,
information about future work); student activity proceeds in the planned
conditions (programs, training periods); special means of activity — books,
laboratory equipment, etc. The student’s activity is characterized by the intensity
of the functioning and high intellectual stress. Overwork and tasks that cause
tension (exams, tests, etc.) also characterize the student's activities [4].
«Recognizing the interplay of a variety of complex and multi-faceted measures,
institutions are also positioned to add elements to the models of student success
such as pedagogical design or context, changing student circumstances, student
interest and intent, motivation, self-efficacy, and ability to continue their
education» [3].

Professional activity is built on the basis of educational and professional
process and that's why the professional success of a person is determined by
nearly the same psychological factors (with a slight change of emphasis) as
success in educational activities.

A prerequisite for the success of a student is the development of new
aspects of university training to avoid the internal discomfort and the conflict
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with the environment. During the first-year course, a student team is formed, the
skills and abilities of the rational organization of mental activity are formed, the
calling for a chosen profession is recognized, an optimal mode of work, leisure
and life is developed, a system of work for self-development and self-education
of professionally significant personality qualities is developed.

The concept of academic success was first introduced by Boris Ananyev. It
means the pace, tension, individual originality (style) of the academic work, the
degree of diligence and efforts that must be trained in order to achieve certain
success [1]. In this regard, the terms of academic performance and academic
success are correlated with the terms of effectiveness and efficiency.

According to A. Markova beside the academic achievement as a result of
the activity, it is important to take into account the activity itself, so the success
of the educational activity is a system of knowledge and skills, types of
activities, qualitative features of the learning process [2].

In this regard, the success of educational activity of students is expressed
by two indicators: effective (academic performance) and structural (the
formation of the psychological structure of educational activity). The effective
indicator is the average value of grades received by students during the definite
training period and examination sessions in disciplines, as well as the general
level of academic performance of students — the average amount of grades in
specialized and non-core subjects. The structural indicator (the level of formation
of the psychological structure of the educational activities of university students,
expressed in the individual student readiness index for studying at a university).

Learning activity is considered successful when these two indicators
correspond to the normative set. The effective indicator is determined by the
state educational standard and is reflected in academic performance. Structural
indicator is determined by the formation of the psychological structure of
educational activity and assumes the existence of a holistic unity of educational
important qualities. The higher the level of professional orientation of students,
the higher their structural and effective indicators. The level of professional
orientation is positively associated with important qualities in the structure of
psychological readiness for studying at a university.

In the process of specially organized training and education, it is possible
to successfully form a professional orientation not only among students with a
negative attitude to future work, but also with a low level of professional
orientation. For the development of professional orientation, it is necessary to
organize a system of actions aimed at creating a professional vision of the world
in the process of learning at a university. Such actions may include advising on
vocational guidance, personal self-determination, trainings aimed at the
development, as well as testing and questioning of students before choosing a
specialization. As it was stated by Noel-Levitz National Center for Enrollment
Management, «Advising provides the most significant mechanism by which
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students can directly interact with representatives of the institution and clarify
their educational/career goals as well as relate these goals to academic offerings.
While many models of advising now exist, a critical element to advising systems
is ensuring advisees are connected to faculty who will mentor and guide them
through their academic experience and help them meet their career and graduate
education goals» [4].

Thus, the professional orientation is included in the integrated system of
professional formation of future specialists and is considered in the context of
the formation of the personality orientation in the process of professional labour
activity and preparation for it. A successful specialist is formed due to focused,
specially organized university training. A theoretical analysis of the literature
showed that the orientation of the personality is a system-forming property of the
personality, the most important psychological prerequisite for the effectiveness
of human activity. Professional orientation is the leading property of a
professional’s personality, especially the system of his/her motivations to use his
forces and abilities in the chosen profession, it is not an absolutely independent
personality formation, but one of the types of general orientation.
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NEW TRENDS IN ENGLISH TEACHING IN THE CONTEXT OF
GLOBALIZATION

Krsek O. Ye.
Volodymyr Dahl East Ukrainian National University

Technology, globalization, international migration, and local diversity have
revolutionized all aspects of our lives from the ways in which we communicate
to the ways in which we learn and teach languages. This article is an attempt to
shed light on the effects of globalization, how globalization influences
standardization and the standard agencies of English language across the world
to standardize the global proficiency of the English language. It also addresses
the commonly acknowledged challenge of globalization with respect to the area
of teaching English language and, more particularly, teaching learners of foreign
languages; to highlight and substantiate the main trends of informatization of
language education in the United States.

H. Brown stated in the article «On track to century 21» there is a
significant direction in the English teaching caused by the growing interest in
world education is a grounding of main educational aims the «why» of English
language education». Many modern educators discuss mission of teaching
English language in the serious global issues. H. Brown expresses this as the aim
of teaching English: What are we doing for our planet? What do we do to protect
it? What are the aims? And what is the role of an ESL teacher on the Earth? [2].
The other side of globalization of English learning is increased nationalism.
More and more American flags are displayed in public spaces.

We should stress the tension of globalization in English language learning
and teaching all over the world as constituting three corners of a triangle:

1. ethnic, linguistic, and cultural diversity in the local communities;

2. the prevalence of English;

3. nationalism endorsed by linguistic and cultural diversity.

It has become very popular in the modern world among the scientists to
consider globalization as the synonymous with internalization. Globalization
gives a lot of different opportunities in gaining language education. English
language is a vital commodity in the globalized world. The services- and
information-based economy have increasing demands on workers’ language
skills; new technologies and media change the cultural landscape; relocation of
people creates more linguistically diverse populations across the world. It's very
important to note that globalization changes the conditions under which language
learning takes place.
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1. The main role is in its connection with the creation the world
information technology. The Internet is one of the most greatful sources in
finding information for wide range of persons: students, teachers and those who
wish to gain additional training in the definite sphere. Links to the Internet pages
are placed in the list of recommended references in various articles and
textbooks. A lot of educational sites and portals have occured in the Internet
currently.

2. Another very important mission of the Internet consists in providing the
opportunity for those wishing to enter universities to get information on the
training language courses all over the world. It helps in making choice of
university more informed and independent of national boundaries [2]. The
Internet provides with the new opportunities for the international youth
programs, international student exchanges, professional communication and
distance links, students’ access to global information and so on. Just because of
the new technologies of language teaching process took a more progressive
level. Distance language education was created and develops very rapidly.
Carried out worksops in on-line regime, electronic links between students,
teachers, and academic surrounding as well as people between each other are
conducted by means of a computer network.

We should mention one more important aspect of globalization and its
impact on language education. Globalization has opened the national borders,
contributing language education in another country affordable.

Multilingual speakers use a variety of discourse practices and linguistic
strategies to communicate most effectively in a multilingual context. Cross-
lingual mediation and other forms of cross-lingual communication such as
‘translanguaging’ are common. Foreign language teachers are often considered
to be intuitive main actors in this area, promoting and integrating
multilingualism in their classroom practices. However, although foreign
language teachers are seen as key players in the promotion of multilingualism,
they have been trained as a specialist in one language following the «one-
language-one-teacher» paradigm. This contradiction highlights the ongoing need
for change in the field of foreign language teacher education.

Language, as a sign system, ensures the functioning of society in its
historical development. In the conditions of the powerful informatization of
education in Ukraine, problems of improvement and development of methodical
systems of language learning are becoming more acute. Thus, study of the
experience of informatization of language education in the USA is very relevant
today. As the struggle for dominance in the information space takes place,
language education in the information society is becoming especially of great
importance. Competitiveness of the state and the individual depends on the
possession of information, and therefore the loss of information in connection
with the language barrier becomes one of the actual social problems of our time.
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The article gives the definition of the notion «informatization of language
education» and analyzes the main directions and perspectives of developing this
tendency in language education in the USA. Informatization of education is
considered as one of the priority directions of the process of informatization of
the modern society.

Globalization is a process of the integration of different cultures,
languages, organizations, countries, etc from across the globe. Due to the
globalization everyone is connected in the world for the sake of personal and
business. Influence of Globalization is everywhere. English language has a great
impact of globalization. Naturally, teaching English language has changed in
globalized world. Because of globalization vast number of students has started
learning English as a second language and foreign language. Arjun Appadurai
defined «globalization as a multi-way process involving flows of ideas,
ideologies, people, goods, images, messages, technologies and techniques» [2].
Globalization has radically transformed the world in every aspect.

The rapid expansion of digital learning tools and Open Educational
Resources has also added to the challenges that need to be addressed by foreign
language teacher education programmes. Although the development of teachers’
professional digital competence is acknowledged as a significant focus of teacher
education programs, empirical evidence has shown that teachers are not
adequately prepared to effectively incorporate technology into their classrooms.
There are some challenges US language teachers face in their classrooms:
educating foreign language teachers to meet the challenges posed by
multilingualism; developing foreign language teachers’ professional digital
competence; language Teacher education for migrant children and adults.

R. Silver in the work «Content-Based Language Teaching: Introduction»
presented some spheres where the global education has influenced on :

1. new vision of the roles and mission of the profession of an English
teacher;

2. absolutely fresh notions about the content of English language teaching
(ELT);

3. the efforts by English language teaching groups to global issue speakers
and organizations;

4. the growing stress in English language teaching conferences on global
issue themes;

5. the formation of global issue interest groups within the English teaching
profession.

In addition to a rethinking of goals, the «why» of English teaching, the new
interest in global issues has also led to a rethinking of content, the «what» of
education. This is related to the growing interest of the profession in content-
based language teaching [3]. Content-based instruction (CBI) is an important
approach in language education (Brinton, Snow, Wesche, 1989; Stryker S,
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Leaver, 1997), created to provide second-language learners instruction in content
and language (hence it is also called content-based language teaching; CBLT).
CBI is considered an empowering approach which encourages learners to learn a
language by using it as a real means of communication from the very first day in
class [1; 4].

D. Brinton, M. Snow, M. Wesche, Mohan have proved that content-based
teaching is considered more a philosophy than a methodology. Teachers in
content-based learning may be content specialists who use the target language
for instruction, or language specialists who are using content for language
instruction. To be effective in their roles, they will need the knowledge, skills
and concepts required for content delivery in the target language. All teachers in
content-based learning have similar professional needs, but the degree to which
they will need certain knowledge or skills may vary by their assignment. To be
successful.

At English classes students with great interest discuss such topics as:

Why is the English language important in globalization?

What is the relationship between globalization and English language?

Why is the English language called the language of globalization and
development?

Why is English announced as the global language?

What is the effect of English as a global language to the globalization of
business?

So, the Internet and language information technologies play a great role in
promoting English as a means of communication understood by people all over
the world. The future of teaching languages, thanks to the effects of this
globalization, may present a different kind of learning environment than teachers
are used to, but that doesn’t mean instructors won’t have an important role to

play.
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CULTURES
Nurmuradova A. B., Garadagova M. Ya., Bashimova A. S.

State Energy Institute of Turkmenistan (Mary)

«The reasonable person adapts himself to the
world, while the unreasonable one persists in try-
ing to adapt the world to himself».

George Bernard Shaw

Anthropologists and other social scientists define human culture as learned
behavior acquired by individuals as members of a social group. The concept of
culture was first explicitly defined in 1871 by the British anthropologist Edward
B. Tylor. He used the term to refer to «that complex whole which includes
knowledge, belief, art, morals, law, custom, and any other capabilities and habits
acquired by man as a member of society». Since then, anthropologists have
offered numerous refinements and variations on this definition, but all have
agreed that culture is learned behavior in contrast to genetically endowed
behavior.

Each human society has a body of norms governing behavior and other
knowledge to which an individual is socialized, or acculturated, beginning at
birth. Culture in this sense is different from the concept of culture used to
describe a highly cultured person who is versed in music, literature, philosophy,
and other intellectual pursuits associated with civilized life.

Culture refers to:

1. Human environment. Culture has been created by humans; it is part of a
human-made environment that holds human groups together.

2. Social heritage and traditions. Culture refers to the history of a nation,
region, or group of people, and its traditions, customs, art crafts, architecture,
music, and painting.

3. Way of life. Culture is a way of life of a group of people or an entire
society; it shows how to live and what standards and criteria to use to decide
what to do in life and how to do things.

4. Behavior. Culture is about human behavior; it influences human
behavior and shows how people should behave. It determines the patterns of
behavior associated with particular groups of people, and the conditions and
circumstances under which various behaviors occur. Culture also helps to
interpret, understand, and predict others’ behavior. People’s behavior depends
upon the culture in which they have been raised. Culture is the foundation of
human behavior.
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5. Rules of social life. Culture represents a set of rules that gives direction
concerning how human beings should behave in their lives. These rules also
allow for a better understanding of others’ behavior and predicting how others
will behave and why. These rules need to be followed to maintain harmony and
order in a society.

6. Dress and appearance. Culture dictates how people should dress. It
determines what clothing people wear for a business or casual meeting, as well
as at home. To be socially accepted, people dress appropriately for the occasion.
Cultural customs and traditions determine the dress code and color, the length of
hair, the jewelry to be worn, and the amount of makeup to be used. Some
cultures accept jeans by youth and elders (e.g. the United States), others favor
traditional dress (e.g. Japanese kimono or the sarong in Southeast Asia). Culture
determines a sense of aesthetics.

7. Food and eating habits. Culture determines how food is prepared,
cooked, presented, and consumed. For example, in some cultures people eat beef
(e.g. in the United States), while in others beef is forbidden (e.g. India). In some
cultures people use forks and knifes to eat (e.g. Europeans), while in others,
people use chopsticks (e.g. Chinese), or their hands (e.g. Indians). Culture
determines table manners. For example, one can distinguish between the
Europeans and the Americans by observing how they hold forks and knives at
the dinner table.

8. Sense of self. Culture gives people a sense of identity and self-esteem.
Culture provides meanings and directions, and shows people where they belong.
Culture also provides answers to those who feel lost due to globalization,
industrialization, urbanization, new technology, and rapid economic
development.

9. Relationships. Culture impacts personal relationships, businesses,
corporations, and government. Culture indicates how people should behave in a
group, relate to each other, and treat others, for example, friends, elders,
teachers, supervisors, minorities, and special-needs groups. For example, in
some cultures, elders are honored, respected, and allocated the best rooms in the
house (e.g. Korea). In other cultures, it is common to send elders to special-care
facilities (e.g. the United States). Culture influences attitudes towards genders,
gender roles and responsibilities, marriage, social relationships, and work. The
concept of culture can explain various systems of a society, such as social,
political, economic, financial, educational, kinship, religious, health, and
recreational systems.

10. Values and norms. Culture dictates the priorities people should attach
to certain values; it indicates what should be the most important and least
important value. In some cultures, individuals are concerned with work, personal
achievement, and material things (e.g. the United States), whereas in other
cultures, people are expected to share, obey, and be concerned about others (e.g.
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Asia). Culture helps to reaffirm values, cope with difficulties, and find solutions
to problems. Culture includes systems of values, and values create culture. 11.
Beliefs and attitudes. Culture defines people’s beliefs, views, opinions,
perceptions, and attitudes towards themselves, others, and the world. Culture
determines religious practices, beliefs in life and death, and the difference
between good and bad.

12. Ways of thinking and doing things. Culture is a socially acquired way
of thinking, feeling, and doing things. Culture is the means through which human
beings communicate their thoughts and values and fulfill their needs.

13. Work and leisure habits. Culture determines attitude towards work,
work habits and practices, accomplishments, assessments, promotions,
incentives, responsibilities, work ethic, worthiness of activity, loyalty to
employer, commitment to quality of work and service, and ways of making
decisions. In some cultures, people ‘‘live to work’’ (e.g. the United States), in
others, people ““work to live’’ (e.g. Australia, France). Culture also determines
attitudes towards leisure, travel habits, frequency and seasonality of travel,
preferred modes of travel and accommodation, sources of information used,
spending patterns, length of stay, and destination selection. For example, tourists
from the United States and Europe like to travel independently, whereas tourists
from Asia prefer to travel in groups.

14. Time. Culture determines attitude towards time. In some cultures,
punctuality and promptness are expected (e.g. Germany). In others, people do
not bother about time; instead, they manage their life by sunrise and sunset, and
by winter, spring, summer, or fall. For example, in India or Latin America, being
late for appointments and not adhering to time schedules is acceptable.

15. Cognitive knowledge. Culture is a system of cognitive knowledge,
classifications, and categories existing in the minds of people and shaped by the
human brain. Culture is often described as ‘‘the collective programming of the
mind, which distinguishes the members of one group or category of people from
another.”” For example, rules for human behavior are created by a culturally-
patterned mind.

16. Mental process and learning. Culture is about how people organize and
process information, how they learn and adapt to the surrounding environment,
and how they suffer the consequences of not learning certain information and not
adapting to new circumstances. For example, some cultures favor
straightforwardness, logic, cognition, and intellectual skills (e.g. Germany),
others stress circular logic, conceptualization, abstract thinking, and emotional
communication (e.g. Japan).

17. Information and communication. Culture is information, and
information is communication. Thus, culture is a communication system. It uses
verbal and non-verbal cues that distinguish one group from another. Language is
a guide to communication and culture. Language helps to transmit people’s
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values, beliefs, perceptions, and norms. It facilitates the development of attitudes
and perceptions of the world. Differences in languages and verbal cues create
different ways of expressing beliefs, values, and perceptions. Non-verbal cues,
such as gestures or body language, also differ by culture. For example, in some
cultures, interruptions in discussions are common (e.g. Brazil), in others, they are
regarded as rude (e.g. Japan). So, different cultures have different
communication systems. In some societies, people speak several major
languages (e.g. in Switzerland people speak German, Italian, and French).
Within one language group there may be various dialects, slang, jargons, or
accents. People who speak the same language with the same accent or jargon
distinguish themselves from others.

18. Symbols and meanings. Culture is a system of symbols, meanings,
ideas, and emotions that influence people’s experiences. Members of the same
culture rely on the same symbols (e.g. letters, signs) to frame their thoughts,
expressions, and emotions (e.g. joy, sorrow). Symbols help people communicate,
develop attitudes towards life and others, and understand socially accepted
behavior. Symbols make culture possible and readable. Although meanings
cannot be observed and measured, they can help to understand others’ behavior.
For example, in some cultures patting a child on the head is unacceptable
because the head is considered to be the center of intellectual power (e.g.
Malaysia), while in other cultures head patting is acceptable. In Poland, for
example, patting a child on the head is considered to be a caring and protective
gesture.

19. Perceptions. Culture is a way of perceiving the environment. It is ‘‘the
sum of people’s perceptions of themselves and of the world’’. The similarity in
people’s perceptions indicates the existence of similar cultures and the sharing
and understanding of meanings.

20. Differences and similarities between people. Culture is about
differences and similarities between people. It is often referred to as differences
between groups of people who do things differently and perceive the world
differently. These differences indicate the existence of different cultures. It is
important to understand how cultural differences affect human perceptions of the
world.

First of all, we are to consider some of the key processes and concepts
embodied in the word «culture». Before you look at any culture in particular, it is
helpful to understand what culture is in general and how it works. The central
focus here is on the relationship between culture in the abstract — the
underlying values and assumptions of a society — and culture in the flesh — the
specific behaviors that derive from those values. It is important to understand
that what people do and say in a particular culture are not arbitrary and
spontaneous, but are consistent with what people in that culture value and
believe in. By knowing people’s values and beliefs, you can come to expect and

86



predict their behavior. So, for example, why do the English queue for
everything? This relates to their approach to fairness, justice, order, and rights.
The rationale behind the queue is that those that get there first should by rights
be served first or get on the bus first. Many other cultures simply do not queue in
this manner as it is not part of their cultural programing. Many people question
what culture is. How can it be defined? What analogies can be used to describe
it? In intercultural training one of the questions that is often asked of participants
is to think what culture means to them. What picture can they draw to describe
it? Whether they draw a tree, plate of food or a tapestry, they are all valid as
culture means different things to different people.

There is one model or analogy of culture that sums up the concept best: that
is the iceberg. The iceberg perhaps lends itself best to this as it so graphically
demonstrates the idea of having both a visible and invisible structure.
Furthermore, the fate of the Titanic, whose crew failed to appreciate the true size
of the unseen part of the iceberg, adds another dimension in illustrating to people
within intercultural training what can happen when this is ignored.

The iceberg, as mentioned above, has the visible tip. These are the areas of
culture that we can see manifest in the physical sense. In addition, more often
than not these are the elements that we come into contact with first when diving
into a new country or culture. Such «visible» elements include things such as
music, dress, dance, architecture, language, food, gestures, greetings, behaviors,
devotional practices, art and more. In addition, it can also relate to behaviors
such as seeing people ignoring red traffic lights, spitting on the floor, smoking in
public or queuing for a bus. All, depending on your own culture, may come
across as weird, strange, rude, ignorant or simply silly.

None of the visible elements can ever make real sense without
understanding the drivers behind them; and these are hidden on the bottom side
of the iceberg, the invisible side. It is these invisible elements that are the
underlying causes of what is manifested on the visible side. For example,
religious beliefs influence holiday customs, painting, music, and styles of dress;
notions of modesty, influence styles of dress; concept of self could influence
rules of social etiquette; etc. So, when thinking about culture, the bottom side of
the iceberg will include things such as religious beliefs and philosophies,
worldviews, rules of relationships, approach to the family, motivations, tolerance
for change, attitudes to rules, communication styles, modes of thinking, the
difference between public and private, gender differences and more.

It is for the reasons of clarity that the iceberg model has become so
popular. It perfectly demonstrates the idea of an unseen world manifesting itself
in many different ways in the visible world. In cross-cultural communication it is
very important to have the ability to see the visible elements of culture, to
recognize them and to correlate them with the drivers hidden on the invisible part
of the iceberg which we call culture.
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Culture shapes individual human behavior by identifying appropriate and
inappropriate forms of human interaction. Individuals learn culture in the course
of everyday living by interacting with those around them; in other words, they
become socialized. The learning starts at an early age and generally stays with
the people for the rest of their lives. In turn, they transmit culture to others,
particularly to their offspring, through direct instruction and through behaviors
they consciously and unconsciously encourage and discourage.

When interculturalists use the word culture they do not just mean universal,
civilization, race, national and regional cultures, but the whole range of different
types of culture. These may include:

a) corporate culture (for example, the culture of Microsoft);

b) professional culture (for example, the culture of lawyers or doctors);

¢) gender culture (the different cultures of men and women);

d) age culture (the different cultures of young, middle-aged, and old
people);

e) religious culture (for example, Catholicism, Protestantism, Islam);

f) class culture (working class, middle class, and upper class);

g) individual culture (an individual’s value system, beliefs, ideas,
expectations, actions, attitudes).

A country’s culture is defined by its value system and norms. In turn, the
value systems and norms of a country are influenced by such factors as social
structure, religion, language, education, political philosophy, and economic
philosophy. Countries and people differ from each other because of these factors.

Culture is learned rather than genetically inherited. This means that each of
us is capable of learning more than one culture, although — as with language —
we are usually most fluent and comfortable with the culture in which we grow
up.

Culture is shared by members of a group. It is true that each of us is unique
and capable of individual thoughts, behaviors, and utterances. It is also true that
societal knowledge is not shared equally among all members; individuals have
varying levels of familiarity and expertise with different aspects of their own
culture. Even so, what we say and do must conform to some set of underlying
linguistic and cultural rules that makes us comprehensible to other members of
our society. Otherwise, this behavior is not cultural.

Culture is dynamic rather than static. During most of history, conquests and
trade contacts have caused the mixing of new ideas and artifacts among human
cultures. Today, few groups remain sufficiently isolated from the global
networks of information and artifact exchange to possess a culture that has
remained essentially unchanged over the last fifty years.

Culture is a systemic whole and should not to be broken into high and low
culture.
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How do people acquire their culture? How do they learn all the behaviors
that are regarded as right and wrong in their society? This process, known as
cultural conditioning, goes on in all cultures, but the specific behaviors that
people acquire, the precise content of their conditioning, varies considerably
from group to group. Keep in mind also that people learning behaviors through
this process are automatically learning and internalizing the values and beliefs
behind those behaviors. When you understand how this process works, you can
then understand how two people from different cultures can behave in radically
different ways and both be completely convinced they are right. While
conditioning occurs mostly in early childhood, adults continue to be conditioned
as they acquire new behaviors throughout their life.

Interaction only within one’s own culture produces a number of obvious
benefits: your culture provides predictability and reduces the threat of the
unknown. Intercultural communication, by definition, means that people are
interacting with at least one culturally different person. Consequently, the sense
of security, comfort, and predictability that characterizes communication with
culturally similar people is lost. The greater the degree of cultural diversity, the
greater the loss of predictability and certainty. Assurances about the accuracy of
interpretations of verbal and non-verbal messages are lost.

The old saying, «When in Rome, do as the Romans do» is very accurate
and clearly places the responsibility for change on the newcomer. Sometimes it
is difficult for people to change their behaviors to match the cultural patterns that
contradict their own beliefs and values. Many European women may find it
difficult to respond positively to Saudi Arabian cultural practices that require
women to wear veils in public.

What characteristics, attitudes, and knowledge allow individuals to respond
more functionally to the uncertainty, unpredictability, ambiguity, curiosity,
novelty? They are knowledge, experience, maturity, culture, tolerance,
intelligence and, of course, foreign languages.

All human beings are, to some extent, ethnocentric. Anthropologists
generally define ethnocentrism as the view held by members of a particular
culture that the values and ways of one’s own group are superior to others, and
that all other cultures are judged inferior with reference to this view.
Ethnocentrism rests upon the assumption that the world view of one’s own
culture is central to all reality. An ethnocentric person expects everyone to think
and behave like him, that his or her culture is the best, superior to all others.
Ethnocentrism and the assumption of the «centrality» of one’s own culture lies at
the root of racism, negative evaluations of dissimilar cultures, and the
construction of in-group/out-group distinctions. Cross-culturally competent
persons should adhere to the position of polycentrism.
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PO3BUTOK EMOIIMHOI' O IHTEJIEKTY CTYJIEHTIB
3ACOBAMU JUCIIMIVITHU «IHO3EMHA MOBA»
Y KOHTEKCTI IICUXOJIOT'TYHUX ITPAKTHUK

Hepmuna T. B.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

Y cydacHOMY CBITI TpHBaIMH 4Yac MapKepoM JIOCSTHEHb BBaXKaBCS
pauionanbhuit inTenekT (IQ), y Toit yac sk eMoIliifHa CKJIaIoBa JIIOJIUHYU SIK TaKa
irHOpyBajiacss a00 BHMKOPHUCTOBYBaJach Uil PI3HOTO POAY MAaHIMyJsLid B
exoHoMil Ta momituii. 3 KiHug XX cr. poib emouiiiHoro inrenekry (EI) B
JKHUTTI JIIOJAWHKM 1 CYCHUIBCTBa Oyina BH3HAHA BYCHMMH Ha MiJCTaBl TPUBAIHX
MICUXOJIOTIYHHX TOCTI/IIB.

MeTo JaHOTO JOCHTI/DKEHHS € MPOaHANi3yBaTH MOTEHIIa] TUCHUILTIHA
«IHO3eMHa MOBa» y (hOpMYBaHHI €MOIIITHOTO 1HTEIEKTY.

Ha croroani icaye 6arato medinimiii EI, OCKIIbKH 11 TeMa JOCTIIKYEThCS
OaratbmMa BueHUMH. CaMe KOHIIEII[S €MOILIHHOrO IHTENEKTY B TCHXOJIOTIUHIH
Haymi B KiHmi XX cTomiTTs Oyla 3ampoloHOBaHA aMEPUKAHCHKUMHM
ncuxojioramu 1. Canoseem (Peter Salovey) 1 JIxx. Maepom (John D. Mayer), siki
pO3MIIJaid eMOIINHUI 1HTEIEKT SIK CYKYIHICTh MEHTaNbHHX 3MI0HOCTEH 0
PO3YMiHHS BIIACHMX €MOLIIH 1 eMOIIi 1HIIMX Jronei [5].

Y 90-x pokax [leniens I'oynman (Daniel Goleman), y kHu3i «EMouiiHui
iHrenekt»  (1995), nocmimmB  3amexHicTh  ycmixy |y  Oi3Heci  BiA
PO3BHHEHOTO eMolliifHoro iHTenekty. Jlronei 3 po3suneHuM El Bin onucyBas sk
TaKMX, 0 J00pe pO3yMilOTh BJacHI €MOIli Ta KepyloTb HHMH, 3 €MIATi€ro
CTaBJISITHCS 10 EMOILiH 1HIINX JII0JIel, BIIPABHO BUOYJIOBYIOTh 3 HUIMHU CTOCYHKH.

Inest nepeBaxkaHHsl EMOILIIHOTO HTENIEKTY HaJl KOTHITUBHUM Y BU3HAYCHHI
JKUTTEBOTO YCIiXy Oysia BpaXkalo4olo, 1 3rofioM JOBOAMIACS YHCICHHUMHU
nocimigamu. Cepen 1HIIUX, JaHi JOCTIDKeHb ['apBapJchkoro YHiBEpCUTETY Ta
CrendopAchKOro JOCIIAHOTO IHCTUTYTY, 3TIIHO SIKUX NpodeciiiHa yCHilHICTh
JIIOAWHY 3a5exuTh Ha 85% Bin soft skills, mo Hanexarts 10 cdepu emoriiiHoro
IHTENEKTY, 1 umie Ha 15% Bix hard skills [4].

IMopsia 3 iCHYBaHHSAM KPHTHKH IOA0 3HAuymlocti po3Butky EI, cepen
HAyKOBIIiB iCHY€E €HICTb MO3HIIi1, IO eMOIIHHUN IHTEIEKT PO3IIUPIOE YSIBICHHS
Ipo Te, IO O3Hayae OyTH PO3YMHHUM. TakoXX BUYEHi, SAKI JOCIIKYIOTh
EMOIIIAHUI 1HTENEKT, MOTOIKYIOTHCS Y TOMY, IO BiH BiIPi3HAETHCS BiJ 1HIIHX
HAIllUX IHTENEKTyalbHUX 3I0HOCTEH THUM, IO € HE BPOPKEHOI, a
OIMaHOBYBAHOIO PUCOIO.
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Omxke, Bce BHIlle3a3HaYeHE OOYMOBIIOE HEOOXIJHICTh BHM3HAUEHHS Ta
MaKCUMAaJIBHOTO BHUKOPHCTaHHS IOTEHLIally OUCHMIUIIHH «[HO3eMHa MOBa» B
OCBITHROMY TIpOIleci s TMiOBUINEHHS PIBHSI EMOIIHHOTO  IHTENEeKTY
MaiOyTHBOTO (haxiBIIA.

OCKiTBPKM TIOHATTS EMOIIMHOTO 1HTENEKTy pO3BHHYyNIOCS 3  imei
NICUXOJIOTIYHOI HAayKH, NPONOHYEMO PO3INIIATH TIMTaHHA 3acCTOCYBaHHS
MearoTiYHNX TEXHIK BHUKJIAJaHHA 1HO3eMHOI MOBH IIoAo po3BUTKY El y
KOHTEKCTI MICHXOJIOTIYHUX MPAKTHUK.

3 METOI0 PO3BUTKY €MOILIWHOTO iHTENEKTY B IICHXOJIOTII 3aCTOCOBYIOTHCS
HAaCTyIHI TPaKTHKW: apT-Teparis, irpoBa MpPaKTHKa, Ka3KOTepamis, MpakTHKa
HEHACHJIbHHIILKOTO CIIJIKYBaHHS, TPYIIOBa Tepallis, METO/l BEJICHHS II0/ICHHUKA,
MIPAaKTUKA YBKHOCTI [2].

Apm-mepania 06a3yeTbcs Ha TBOPYOMY CaMOBHPaXEHHI 3a JIOTIOMOTIOIO
TaKMX BHIIB MHCTEUTB, SK MY3HKa, MAQJIOHOK, TeaTrp Ta JOIOMarae Yy
JOCTIDKCHHI BJIACHUX €MOI 1 TMOYyTTiB, CaMoOaHaJi3i W CaMOOIHII,
(¢opMyBaHHI TIO3UTUBHOTO CBiTOCTIpHUHHATTA. Cepen 3aBoaHb NPAKTHIHMX
3aHSATh 3 1HO3EMHOI MOBHU: MPOCIYXaTH MY3UYHHH TBip Ta IOSCHUTH CBOI
BIUYTTs 1 acowiaiii MOBO, III0 BUBYAEMO, HAMATIOBATH BHUTaJ[aHy iCTOTY Ta
omucatd ii 3OBHINIHICTh, €MOIIWHUI CTaH, XHUTTEBI MiUTl, BHYTPIIIHIA CBIT;
IHCIIeHYBaTH IIAJIOTH, PO3IrpaTH CIEHKH, IPE3CHTYBATH TeaTpalibHi MIOCTaHOBH,
a TAKOXK MPEICTaBUTH TEATp OJHOTO aKTOpA.

HotnuHoto € Ieposa npaxmuka 3 TpUTaMaHHUM 1 MOJENIOBaHHSIM Ta
«IIPOKUBAHHAMY PI3HHUX cUTyarliil. OCKUTEKH eMOIiTHAN 1HTEIEKT BU3HAYAETHCS
3/IaTHICTIO aJIeKBAaTHO OILIHWUTH CHUTYAIlil0 Ta BILIMHYTH Ha HEl, BITIYTH MOTPeOH
IHIMAX, OYTH CTPECOCTIHKUMH, TO IrpOBa METOAUKA CIIPAIIOBYE CTOBIICOTKORBO.
I posboBi irpy Ha NMPAKTUYHUX 3aHATTAX 3 IHO3EMHOI MOBH TOCIJAalOTh TYT
ToYecHe MicIe.

Kazkomepanis 3 ii MeTaOprIHICTIO T03BOJISIE BUCIOBUTH CBOT IPOOIIEMH
Ta eMouii Ha NMpUKJIal Aid repoiB BIACHOTO TBOPY, PO3KPHBAE IIiJICBIIOMICTb.
Buknamau iHO3eMHOi MOBM TIPOIIOHYE HamMcaTH Kas3Ky, ece, ado IMpuaymard
[iKaBe 3aKiHYCHHS JI0 TBOPY 3 MOAATBIINAM aHATiI30M.

HalmmomupeHimow TICHXOIOTIYHOI TPAKTHKOI € 2pynoea mepanis.
eJIEMEHTH SIKOi BHKOPHCTOBYIOThCS BHKJIQJAuaMH IIiJl Yac pPi3HOMAaHITHUX
KOJIGKTUBHUX (opM poOOTH, cepen SIKMX AUCKYCil Ta aedarH, «MO3KOBHIA
LITYPM» Ta «IEPEBO PIIIEHbY», «a)XypHa IMUIIKA» Ta «AKBapiyMm».

Meron ncuxoreparneBta Aiipu [Iporodda 6a3yerbest Ha cHCTEMI 6edeHHs
wi00eHHuKa, SK 1HCTpYMEHTa IOCHIHKEHHS OCOOMCTOCTI ¥ CaMOCIIPHHHATTS.
LikaBuM 1 KOPHUCHMM [OMAIllHIM 3aBAaHHAM TYyT MOXe OyTH BeIeHHA
crynentamu Diary.

Ilpakmuka HenacunbHuybvkozo chinkyeanna Mapmanna Posenbepra,
MOB'A3aHA 13 CTBOPEHHSM MO3UTHUBHOI aTMOC(EpH Ha 3aHATTAX Ta EMOIIHHIM
HAacTaBHUITBOM. | BacHUMII MpuKiIag KOyda TYT € BUPIIIAIbHAM.
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Ilpakmuka yeaxcnocmi (Mindfulness), 3amouarkoBaHa tnpodecopom
I'apBapacekoro yHiBepcutery Enen Jlanrep, mpomnoHye BIIpaBH Ha YIpaBITiHHA
yBaroro, 30CepeKCHHSI Ha TOMY, 110 BigOyBaeThca came 3apa3. Ha 3aHATTAX 3
1HO3eMHOT MOBH IIs TeXHiKa JOpEeYHa IIiJ Yac pellaKkCalliifHuX may3, TaKk 3BaHUX
brainbreaks.

BpaxoByroun BuIIe3a3HAaYE€HE, MOXXHA 3POOMTH BHCHOBOK, IO IPEIMET
«IHO3eMHa MOBa» Mae 3HAUYHUI MOTEHIIaN Ta 0araTy MaJiTpy TEXHIK i IPHIAOMiB
PO3BUTKY €MOIIIfHOrO IHTENEKTy, a OCKITbKA BOHH O0a3yloTbca Ha
TICUXOJIOTIYHUX TPAKTHKAX, TO BUIAIOTHCS MEPEKOHINBO epeKTUBHUMU. Bee 1e
cipusie sk po3BUTKY EIl, Tak 1 mpeaMEeTHMX KOMIIETEHTHOCTEH, a OTXKE €
AKTYaJIbHUMH.
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YIPABJITHHS AKICTIO OCBITH B 3AKJIAJAX BUIIOI
OCBITH HA OCHOBI IYMKH CIIOKUBAYIB OCBITHIX
HOCayr

Pubina O. 1., Kpuxuiii O. A.

CymcoKuil Oepcasruil yHigepcumem

B cygacHux ymoBax OILliHKa SKOCTI JisUTBHOCTI  NpOo(ecopchKo-
BHUKJIQJALbKOTO CKJIAAy CTYACHTaMH — BOXKJIBA YACTHHA CHCTEMH BHYTPILIHBOTO
3a0e3reueH sl SKOCTI OCBITHBOI JisuibHOCTI. BoHa mo3Bonse oTpuMaru
o0'ekTiBHY 1H(GOpPMALII0 TPO BUKIAAANBLKY MiSUIBHICTh CHIBPOOITHHKIB,
BCTaHOBUTH CTYIIHb BiJIIIOBIHOCTI 11 3MiCTY 1 SIKOCTI BUMOTaM, 3a()ikCOBaHHM B
CTaTYTi 1 OCBITHIX cTaHjapTax. [Ipu cucTeMaTHYHOMY MPOBEIEHHI MOHITOPUHT
JIO3BOJISIE BUSIBJISITH TIO3UTHBHI 1 HETATHBHI TEH/ICHIII1, BCTAHOBIIIOBATH MPUYUHH
MiIBUINCHHS 200 3HIDKCHHS SKOCTI MISTTFHOCTI BHUKJIANAYiB B Pi3HI MEpiogu ix
pobotu.

[lparHeHHs cTyAEHTIB OpaTu y4acTh B YIPaBIiHHI SIKICTIO OCBITH Tpeba
pO3TIIsAATH SIK TOTOBHICTH JI0 (JOpMYBaHHS cBOro mpodeciiiHoro Maii0yTHBOTO.
CryzneHTChbKa OIiHKA SKOCTI OCBITM TOBHHHA 3iHCHIOBATHCS YCBiJIOMJICHO,
CIY)KUTH HE JDKEPEIoM KOH(DIIKTY, a MPeAMETOM JAUCKYCIi 1010 IMiJBHIIEHHS
e(pEKTHUBHOCTI POOOTH 3aKJIay BUIIOT OCBITH.

Mo>kHa TOBOPUTH NP0 HEOOXiHICTH (OPMYBaHHS OCOONUBOI KyIbTYpH
SKOCTI, SIKa OXOIUIIOE BCl 3allikaBlieHI CTOPOHU (37100yBauiB BHIIOI OCBITH,
BUKJIIa4iB, a/JIMiHICTPaTHBHHUII TEpPCOHAN) 1 Tpalloe Ha OCHOBI 3BOPOTHOTIO
3B'3KY 31 cTyieHTamu (puc. 1).

3100yBaui
BHIIO] OCBITH

e ~

HayxoBo-nenaroriusi AnMiHICTpaTUBHUN
TIpAIiBHUKA TIepCcoHa

Puc. 1. Cxema 3BOpoTHOTO 3B'A3Ky 31 3400yBadaMu BHIIOI OCBITH

Y  Cymcbkomy nepkaBHOMy — yHiBepeuteTi (mani —  Cym/lY)
3armouaTkoBaHo 3 2016 poKy OnMUTYBaHHS 3700yBaYiB BUIOT OCBITH IIOJI0 AKOCTI
opraizailii OCBITHBOI MisUTbHOCTI TNpPH BHUBYCHHI HABYAJIBHUX JIUCIUILIIH.
AHKETYBaHHS TPOBOJTUTHCS TICIS 3aKiHYCHHS KOXXHOTO MOJYJs, MifAOWBaHHS
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MiZICYyMKIB 3a pe3yJabTaTaMHU aHKETYBaHHS BiNOYBAa€TbCS IICIs 3aBEPILICHHS
eK3aMeHaIHO1 (3MMOBOT, JTITHBOI) cecii.

3a pesynpTaramMu aHKeTyBaHHA cryneHTiB CymlY momo sxocti
oprasizarii OCBITHROI JisITFHOCTI IPH BUBYCHHI HABUYAIBHUX JUCLIUILTIH:

— TIOIIHPIOIOTHCA Kpalli MPaKTUKU OpraHi3amii OCBITHBOI MisITEHOCTI;

— TPOBOAWTHCS IMOpiyHHKA KOHKypc «Kpamuit Bukiamad odnMma
cTyneHTiB». HeoOXimHO BIAMITHTH, 0[O0 TIPW NPOBENCHHI pPAH)XYBaHHS
BpPaxOBYIOTbCS PE3YNbTaTH THX BUKIAQNAYiB, MiSUIBHICT SKUX OI[HIOIOTH HE
MeHmre 20% 3m100yBadiB BHINOI OCBITH Ta HE MeHIIE 7 OcCi0, SKi BUBYAIH
BIiJAMOBIHI JUCIUILIIHU,

— (opmyeThcsa peHTHHT Kadenp, iIHCTUTYTIB/GaKkyabTeTiB. 3a miacyMKaMu
ankeryBaHHs y 2018-2019 H.p. moOynoBaHO peHTHHr iHCTHTYTiB/(aKyJIbTETIB.
[epmie miclie MOCiB HABYAITBHO-HAYKOBUI 1HCTHTYT IpaBa, APYyre — MEAUYHUH
iHCTHUTYT, TpeTe — Konoromncekuii incturyr Cym2lY;

— (¢opMyeTbcs PEHTHHI BUKJagadiB. Y3araJibHeHa OIIHKa mependadae
rpajanio MOKa3HUKa Ha I'SATh PiBHIB: BHCOKHH, BHILE CEPEIHBbOTO, CEpEaHIH,
HIDKYE CepeHbOT0, HU3BKUH (Y TOUY YHCI KPUTHYHHK).

— MaTepialbHO 3a0X04YyIOTHCS BHKJIAAaui 3 BHCOKHUMH PEHTHHIOBHMH
Oanamu;

— BHKJagadaM, SKi OTPUMaIH HU3bKI Oalli, IepIIOYeproBo MPONOHYETHCS
MIPOMTH KYPCH MiABUIIICHHS KBai(iKarlii;

— BHPILIYETbCA NHTAHHS LIOAO TPOJOBXKEHHS TPYIOBUX BIAHOCHH 3
HAyKOBO-TIEATOTIYHIMH TPAIliBHUKAMH Ta BIUIMBAE HAa TEPMiH KOHTPAKTY.

VY3aranpHeHa CTATUCTHKA PE3YyJIbTAaTiB ONUTYBAHHS OOIOBODIOETHCS Ha
3acigaHHAX Pamu 3abesmedeHHs sKocTi Ta GOpMyeThCA HaKas, CIIPSIMOBAaHUHA Ha
MTOKPAIEHHS OCBITHBOTO MPOIIECY 3 YpaxyBaHHIM IPOTIO3HIiH 3100yBadiB.

TakuMm 4MHOM, B Pe3yabTaTi 3alpOBA/LKEHHS aHKeTyBaHHS B CyMCBKOMY
JIep’)KaBHOMY ~ YHIBEpPCHTETI po3poOieHa, (QYHKIIOHYE 1 MIATPUMYETHCS
KEpIBHUIITBOM MOJIENb OLIHKH SKOCTi HaBYaJIHHOTO MPOIECY Ta TEAarorigyHoi
TISUTBHOCTI Ha TIJICTaBi ITyMKH CTYHCHTIB. [lOoCTYIIOBO 3MIHIOETBCS CTaBIICHHS
BUKJIaJa4yiB 10 BUKOPUCTaHHS AYMKH CTYICHTIB SIK pKepena iHpopmarii mpo
SIKICTh HaBYAJLHOTO TIPOIECY BiJl TIOBHOTO 3allepeueHHs] 1 HENpUHHATTS 10
3aI[iKaBJICHOCTi, KOHCTPYKTHBHOTO OOTOBOPEHHSI IIPOLENYpH AHKETYBaHHS,
pe3yNbTaTiB, 3MICTy MUTaHb. ¥ BUKIAIA4iB 3’SBHJIACH MOXIIUBICTH OCMHCIHUTH
CBOI JIOCATHEHHS 1 CKOperyBaTH [isUIbHICTh B pa3l HeoOximHocti. Bapro
3a3HAYNTH, MIO0 OyMKa CTYIACHTIB HE € €JUHHM JDKepeloM iHQopmamii mpo
OiSUTBHICTH  BHKJIAJa4a, aje BigoOpaka€ ICTOTHHM MOKAa3HUK SKOCTI —
3a[I0BOJICHICTh crokuBada. llocuieHHs opieHTalii HAa CHOXWBa4a — OAWH 3
KITFOYOBHX MOMEHTIB YIIPABIiHHS SAKICTIO MIATOTOBKHU (haxiBIIsl.
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MIKHAPOJHA MOBIJIBHICTD CTYJIEHTIB TA
BUKJUIAJJAYIB: JOCBLJI ITPOEKTIB BOAHA 'APMOHIsA

Cmorpaes P.B.

Heporcasnuii uniuil HawaILHUI 3aK1A0
«Ykpaincokuit deprrcasnuii ximiko-mexnonoziunuil ynigepcumemy

Po3BHTOK IHTEpaKTHBHUX TEXHOJOTiH Ta LIMPOKE BUKOPUCTaHHS
KOMITTOTEPHIX TEXHOJIOTIH ONMTHMI3allii MpoIeciB 3HAYHO MPUCKOPIOE IIPOIIECH
MIPUAHSATTS PIIIEHb Yy BCIX JIaHKax opradizamii BupoOHHUTB. lle aukTye HOBI
BUMOTH pPOOOTOJABIIB 10 IMpodeciiHNX KOMIETEeHIi Ta moTpedye THYYKHX
HaBu4oK (soft-skills) maiiOyrhix cnerianmicriB. OKpiM TpaguLiiHUX 3HAHb Ta
BMiHb 3araJlbHOOCBITHBOT Ta mpOQeciiiHOl MiArOTOBKM Bl Cy4acHOTO
crieriaicra OYiKyeTbcsl 3MaTHICTh NPUIIMATH CAMOCTIiHI PIlIEHHS Ta 3AaTHICTbH
JI0 TiepeHaB4aHHs. Bce 11e, y CBoro 4epry BUMarae HOBI MiJXOIH 10 OpraHizarii
OCBITHBOTO TIpOIleCy Ta 3a0e3MmeueHHs HOTo SIKOCTI.

OpnauM 3 epeKTUBHUX IHCTPYMEHTIB HaBYaHHS, IO CIPHUSE PO3BUTKY Soft-
skills - BMiHHIO MpamOBaTH B TPYIi Ta MIBAAKO MPHU3BHYAIOBATHCH J0 HOBUX
YMOB € MiKHapogHa MOOITBHICTh, SK CTYIEHTIB, TakK i BHKJamadiB. HaBuanns
CTYIIEHTIB B IHIIOMY YHIBEpPCHTETi, OTPHMAaHHS NPAKTUYHOTO [OCBITy Ha
3aKOPJOHHOMY TIANPHEMCTBI 3HAYHO BIUIMBA€ HA CBITOIIAI, CaMOOIIHKY,
JO3BOJIsIE COpPMYBATH OINBIN ITOBHE YSABICHHS NP0 HAOYTY CIEIialbHICTb.
Buknanau ke migBHUILye He TiIbKHU cBiil mpodeciitauii ¢ax, ane it HaOyBae HOBI
MeJaroriyHi HaBMYKH. Yce [e € MIAIPYHTAM s PO3BHTKY Cy4acHOi
KOHKYPEHTHOI OCBITH.

PiBeHp MikHapomHO! MOOUIBHOCTI CTYAEHTIB MIOPIYHO 3OUTBIIYETHCS 1
MIPOTHO3YETHCS, IO KUJIBKICTh MOOUIBHUX CTYICHTIB Y CBITOBOMY MacmTadi 10
2020 p. carae 5,8 MiH. Y TOH ke 4ac piBeHb MOOITBHOCTI YKpaiHCHKHX
CTYJCHTIB TUIbKA TMOYMHAE 3POCTATH, II0 OOYMOBIIEHO HEJOCTATHIM pPiBHEM
MOBHOI TiJrOTOBKH CTY/ACHTIB, €KOHOMIYHHMMH YHWHHHKaMH, KOCHICTIO
HAIlIOHAJTBHOI CHUCTEMHM Ta HE3alIKABJICHICTIO BITYM3HSIHUX YHIBEPCUTETIB Y
MOIITYKaX MOXJIMBOCTEH IHTEepHaIioHai3alii ocBiTHROro mporecy. OcobauBo
BaXHO, aJieé ¥ Ba)KKO, OPraHi30BYBaTH MOOUIBHICTH y paMKax IOBIOTPHUBAINX
MPOEKTIB, IO HANpaBICHI HAa PO3BUTOK OCBITHIX MpOrpaM, po3poOKy HOBUX
KypciB, Ta MalTb 3a METy YTBOPEHHS CHIIBHOI IHTEpHAIIOHAIBHOI Mepexi
BHKIIQJaviB Ta iHmMHUX mpodecioHaniB. [Iporpamm MoOimpHOCTI (32 THIIOM
mporpam ERASMUS+K1) € kopucHMMH A CTYZEHTIB 3 TOYKY 30py iX
HaBYaHHS, OTPUMaHHSI HOBOTO JTOCBIiIy, ajie Taka CITiBIIPaIlsi HE Ma€ CHCTEMHOCTI
criBOpani MiXK yKpaiHCBKUMH Ta MDKHAPOJHUMH MApTHEPAMH, a8 TaKOXK HEMae
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MOJJIMBOCTI PO3IIMPUTH CIIBIIPAIl0 32 paMKW ojHi€i Kpainu. Haromictsb
JOBTOTpPHBANa CIIIBIpans 00yYMOBIIOE BUHIUKHEHHS TOTYXHHUX B3a€MOBITHOCHH,
SIK y IDIOMIMHI OpTaHi3alii OCBITHBOTO MPOIIECY, TaK 1 y HANPSAMKY CyMiCHUX
HAayKOBUX [OCTI[DKEHbh 1 € 3alopyKol OUThII MPOAYKTHBHOI CHIiBIpAIl,
pe3yabTaTOM SIKOi € PO3pOOJCHHS CyJacHHMX HaBYANBHUX KYpPCIB, BiIKPHTTS
HOBHUX SIKICHHX OCBITHIX TIpOTpaM, peryilsipHe TiJABHIICHHS KBasiikaril
BUKJIAIa4iB TOIIO.

[MpukmamoM TakuX TPOEKTIB 13 YTBOPEHHSAM TOTYXHOI  MEpexi
YHIBEPCHUTETIB € cepisi mpoekTiB Boxna ['apMonis, mo Oyna 3amoyaTrkoBaHa y
2011 p. HopBe3pkmM yHiBepcHTETOM NpPUPOIHMYMX Hayk pasom i3 JIBH3
«YKpaiHCbKUH Jep>KaBHUHM XIMIKO-TEXHOJIOTIYHMH YHIBEpCHTET» 1 II€ TphOMa
yHiBepcUTeTaMH YKpaiHM, Ta II0 OAHOMY YHiBepcurery 3 binopyci,
Tamxuknucran Tta Kazaxcrany. VY mepmomy mnpoekti «Po3podka Tprox
HaBYAJIBHUX MOJYJIIB 3 YIIPABIiHHS BOAHUMH pECypcaMM Ta TEXHOJIOTISIMH JUIs
VYxpainu, binopycii, Kazaxcrany ta Tamxukucrany, rapMOHI30BaHUX 3
Hopgerieto», mo ¢inancysascss HopBe3bknM meHTpOM Mi>KHAPOAHOI CIiBIpaIli B
ocBiTi 3a mporpamoto EURASIA, Oyno po3po0ieHo Tpu HaBYajbHI MOAYIl Y
rajxy3i BOJOIIATOTOBKH, BOJOOYHIIEHHS Ta YIPAaBIiHHI BOJHUMHU peCypcamu Ta
3aMl09aTKOBAaHO  TPAKTHKY KOPOTKOTPUBAJIOTO  IHTCHCHBHOTO  HaBYaHHS
CTyIeHTIB y HiTHiM mkoni y Hopserii (2-3 tmxdi). [IpoTaroMm 4oTHPHOX POKiB
[0 IIKONYy BiABimamo 68 CTyHeHTIB 3 ycix yHiBepcHTeTiB-mapTHepiB. OKpim
IbOT0 OYyJIO OPTaHi30BaHO ITOBTOTPUBAJIE AOCHITHUIBKE CTAXKYBAaHHS CTYICHTIB
mpoTsiroM 2-24 MicswiB, mo BifBimamm 16 cTymeHTiB Ta acmipaHTiB. 3a Hac
MPOEKTY 58 BHKIANA4iB MpHAHSANIKM ydacTe y 21-i 3ycTpidui Ta cemiHapi 3a
MEXaMHU CBOTO YHIBEPCHTETY.

Y 2015 pomi meit 10cBix OTpUMaB MPOJOBKEHHS BiIpa3y y BUTIISAL JBOX
MPOEKTIB:  «lHTeTpariss OCBITH, HAayYKOBHX JOCHIDKEHb, IHHOBAaIli 1
mianpueMHunTBa»  (www.waterh.net) 3a  mporpamoro  EURASIA  ta
«CapmoHizartiss BHINOi OCBITH, IOB'SI3aHOI 3 BOJOIO» (Www.waterh.eu) 3a
nporpamoto ERASMUS+ K2 Kowmicii €Bponeticekoro Corozy. Ilpu msomy, B
MeXax IEpIIoro MPOEKTY OYyJI0 PO3LIMPEHO MEPEeXy 3a paxXyHOK YHIBEPCHTETIB
Kuprusii Ta MonnoBu i Hapa3i B HbOMy npuiiMae y4acts 13 yHiBepcuTeTiB 3 7
KpaiH. Y JpyroMy NpO€KTI NpUHHAIM yd4acThb YHIBEPCHUTETH 3 YKpaiHH,
Hopgerii, Himeuunnu, [lonpmii, Kwurato Ta Ilpi-Jlanku. 3a naBoma umu
npoektamu y JiTHii 1koni y Hopserii, Kurato ta Ilpi-Jlani moGyBamo 157
CTYIEHTIB, 23 CTYIEHTH HaBYAIHCS IPOTATOM POKY Ta 18 BHKIagadiB MpOHILIH
TIXHEBE cTaxyBaHHs y Hopgerii, ['epmanii abo Ilompmmi. Y4uacHIKaMH IPOEKTIB
Oymo po3poOIeHO MIICTh CYYaCHHUX KYPCiB, OB SI3aHUX 13 BOJHOIO Taly33io — IIe
omu3pko 90 mpeseHTAUiNd JIEKIiH, MiAPYYHWK, IO HAJPYKOBaHUH MIiCThOMAa
MOBaMHM, CYJ9aCHHU JTaOOPaTOPHHUH MPAaKTUKYM, MPOBEACHO AEKIIbKa CYMICHHUX
koH(pepeHtil, Oimpm Hixk 30 OCBITHRO-HAYKOBHX CEMIiHAPIB Ta TPEHIHTIB A
CTYICHTIB Ta BUKJIAJadiB, B SKUX NPUHHAIM YJacThb TaKOX 1 NPEICTaBHUKH
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nignpueMcts. LiHHUIA TOCBI Ta cydacHi 3HaHHS YYACHUKHU MPOEKTIB OTPUMAIH
MY BiIBiAyBaHHI MikHapoaHux rany3eBux BuctaBok (IFAT ta Wasser Berlin)
ta Konurpecy Mixunaponnoi Bomuoi Acomiamii y IHpi-Jlanmi. CoiBmpans
YYaCHHKIB IIPOEKTY TaKOX JO3BOJNMJIA OTPHMATH TIPaHT Ha IIPOBEICHHS
workshop NATO CYBERWATER 2018 — Water Safety Advanced Research
Workshop (www.natoarw-cyberwater.net), B SIKOMYy NpPHHHSUIH  y4acTh
cneniarictu 3 moHax 20 KpaiH CBITY.

OTxe, OLTBIIIAa aKTHBHICTH B MIDKHAPOIHIH CITIBIIpaIli T2 MOOUIEHOCTI MOXKe
CTaTH 3alOpyKOI0 YTBOPEHHS MOTYXHHX NMpoQeciiiHuX 3B’3KiB 1 € 3aIOpyKoIo
JIOBIOTPHUBAJIOTO CITIBPOOITHUIITBA HE TITHKH B OCBITHROMY ajie i Y HAYKOBOMY
HATIPSIMI.
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SOME ASPECTS OF STUDENTS’ PERSONAL CULTURE
FORMATION AT HIGHER EDUCATIONAL ESTABLISHMENTS

Svitlichna O. O.
Volodymyr Dahl East Ukrainian National University

The educational system is a strategically important area of human activity
which importance is steadily increasing. The basic infrastructure that contributes
to the formation of a comprehensively educated and cultural personality are
educational institutions of all levels, and above all, higher educational
establishments.

The aim of this paper is to highlight some aspects of the problem of
personal culture formation of modern students.

The young man’s moral and professional development takes place during
his student years. Students are the most active, susceptible and future-oriented
part of the youth. It is possible to assume without exaggeration that the future of
each country, its human resources and socio-cultural level are shaped by
universities. «Education is the instrument both of the all-round development of
the human person and of that person’s participation in social life» [5, p. 4].

The concept of personal culture, as a rule, refers to the level of education
and intelligence of a person, the level of mastering specific area of knowledge or
activity, that is, personal qualities, way of behavior, attitude to other people, to
professional and other forms of activity. Personal culture is determined by depth
and level of development and assimilation of universal human values of material
and spiritual culture, their transformations into inner spiritual world and the
ability to apply them in life process and interaction with other people.
Personality is both a creation of culture and its creator. While conquering the
world of culture, a human being creates himself as a person, and it is through his
humanity that he tries to enrich the world of culture [1, p. 54].

The guiding principles of the development of university students’ personal
culture should be: democracy, which involves the implementation of a system of
cooperation and interaction between teacher and student; humanism towards the
subjects of education; respect for human and national values, rights and
freedoms of citizens, tolerance, ethics; professionalism, self-discipline,
responsibility, discipline and self-discipline, competence; mastering the
necessary knowledge and skills in the chosen speciality; rationalism,
constructiveness, secularity of the inner life of the institution, activity
(participation in the affairs of the institution, amateur performances, sports
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events, etc.); patriotism and citizenship, education of respect, love for the
country, home town, sense of ownership and responsibility [2, p. 73].

Student youth is a generation, which by virtue of significant educational
level, active working age, and dynamic social behavior will in the near future
take place of the main intellectual and productive force in society [4, p. 58].

The personal culture of a student is expressed in a strong desire to preserve
one’s dignity and not to diminish the dignity of another (be it a groupmate or a
teacher); respect his individuality, be tolerant of direct partners, not to transfer
business conflicts to the emotional and personal sphere of relationships.

A colorful mosaic of individual students’ personalities, whose behavior
manifests the features of character, temperament, views, tastes, habits, emotions,
feelings, etc., represents everyday student culture. The choice of behavior
depends on the type of personality, the psychological maturity of the student, the
level of education and psychological status. Despite the significant differences
between students, the student society generally adheres to certain etiquette rules
and standards of behavior [3, p. 35].

The determining factors in the formation of a student’s personal culture
are: value orientations which are the reflections of student’s ideas about life
goals and the purpose of study at the university; self-organization; etiquette in
communication; self-development, as a result of which the student can gain new
knowledge from external sources; stress resistance, which is a set of personal
qualities of an individual student, allowing him to withstand considerable
intellectual and emotional loads caused by the peculiarities of the educational
process.

A significant contribution to the formation of student's personal culture can
be made by teachers of the higher educational institution through personal
example, mutual respect, correctness, a sense of measure in expressing their
opinions when communicating with students and colleagues, in the ability to
listen to the interlocutor, etc.

Taking into consideration all the above-mentioned, it is possible to draw a
conclusion, that the problem of students’ personal culture formation should be
paid special attention within educational process. High educational
establishments are motivated by the development of personal culture in the
diversity of its universal and national wealth, as it is a means of moral regulation
that promotes the integration of society.
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OCHOBHI TEHI[EH[IIT PO3BUTKY OCBITHU B YKPATHI
CoaonoBa T. T

CxioHoyKpaiHcoKuil HayioHanbHull ynieepcumem imeni Bonooumupa /lans

Y cydacHOMy CBITi, SKHH YBIHIIOB Yy TpET€ THCSYONITTS, PO3BUTOK
VYkpaiHu BH3HAYa€ThCsl B KOHTEKCTI €BPOIEWCHKOI 1HTErpallii 3 opieHTalli€lo Ha
(yHIaMeHTaIbHI IIIHHOCTI 3aXiTHOI KyJIbTYpH.

Oco011Be 3Ha4eHHS TPY [IbOMY Ha0yBae cHcTeMa OCBITH. BUCOKHit piBeHb
OCBIYEHOCTI Hamii crpusie OUIbIIINH CIIPUHHATINBOCTI 1 JiEBOCTI €KOHOMIYHHX 1
corianbHUX pedopm, (OPMYBaHHIO TMPAaBOBOI 1 EKOJIOTIYHOI KyIbTYypH HpH
3IiHCHEHHI COLIAIbHOI 1 TEXHOJIOTIYHOI MisIIbHOCTI, CTBOPIOE YMOBH IS
MIPOTPECUBHOT 1HTUBIAyaIbHOI aKTUBHOCTI OCOOKCTOCTI B CYCITUTBCTBI.

OcBita € MOTYTHIM ()aKTOPOM PO3BHUTKY JyXOBHOI KYJIbTYPH YKPAiHCHKOTO
Hapo[y, BIATBOPEHHs MPOAYKTUBHHUX CHJI CYCIIIJIbCTBA. Y pedhopMyBaHHI OCBITH
B YKpaiHi 3HaYHOIO MipOIO BPaxOBYETHCS OO'€KTHBHUH BIUIMB 3arallbHUX IS
CydJacHOI LMBLNI3aIi] TEHICHIIIH PO3BUTKY.

Mera pobOTH — pO3IJISI OCHOBHHMX TEHJEHIIH PO3BUTKY Cyd4acHOI
CHCTEMU OCBITH Y KpaiHH, XapaKTepU3yloUH iX 0COOIMBOCTI.

Ilepmra TeHACHIA — TOCWICHHS TPOIECY TJo0aiizamii eKOHOMIKH,
B3a€MO3B'I3KY 1 B3aEMO3AICKHOCTI JiepkaB CBITY. Llg TeHmeHIss 00yMOBIcHA
PO3BUTKOM HayKH, TEXHOJIOTiH, BUPOOHUIITBA, 110 MPU3BOJUTE 10 (OPMYBaHHS
3arajlbHOTO  CBITOBOTO ~ €KOHOMIYHOTO  IMPOCTOPY 1 IUIAHETapHOTO
iH(popMaIiifHOTO MOJIA 1 IHTEHCUBHOMY OOMIiHY pe3yiabTaTaMH MaTepialbHOI i
JTyXOBHOI JisUTEHOCTI.

Jpyra TteHneHuis oOyMoBieHa ()OPMYBaHHSM MO3UTHBHUX YMOB IS
IH/IMBIAyaIEHOTO PO3BUTKY OCOOMCTOCTI, i camMopeaizaii B CBITi.

[Mizxomm 1 mpaktuuHi Aii pehopMyBaHHS 1 PO3BUTKY OCBITHM B YKpaiHi
0a3yl0ThCS Ha KOHIEMII TOOYJOBH HE3aIEXKHOI JI€MOKPAaTHYHOI JepKaBH, sKa
3aCHOBaHA Ha JIep)KaBHUX MPIOpHUTETax:

- IOCTYII 10 OCBITHBOI 1 ipodeciifHol MATOTOBKHU BCiX, XTO Ma€e HEOOXi THi
3IIOHOCTI, MOTHBAIIIIO 1 aI€KBaTHY IiIrOTOBKY;

- BHUKOpDHCTaHHS OCBITH 1 mnpodeciiiHOl MIATOTOBKM Ui 3aXHUCTY
COLIIaJIbHUX IHTEpeciB CyCIHIbCTBA i cTpaTHdikamii HOro 4jeHiB 3a poysIMH 1
CTaTycoM;

- 3MEHIIIEHHsS] MOHOTIOJILHUX IpaB JepXKaBU B OCBITHIH cdepi 3a paxyHOK
CTBOPEHHS Ha pIBHOINpPaBHI OCHOBI HEJEP)KaBHUX HaBYAILHO-BUXOBHUX,
npodeciifHO-TEXHIYHHUX 1 HaBYAIBHUX 3aKJaliB, (hOpMyBaHHs OararoBapiaHTHOI
IHBECTHUIIIHHOT MOJIITUKH B Tay3i OCBITH.
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Hacrynna tenneHiisi, sKy XOTiiocss O BHIUIUTH — CTPIMKE HApOCTaHHS
indopmarii. Bceoro cro pokiB TOMy JIOAMHA B TPOILECi CBOEI OCBITH
OTpHMYyBaJla 3HAHHS, SIKAX BHCTAdall0 Ha BCe ii KUTTA — 3MiHa iHpopMarii
Wnura Bkpaih moBUTbHO. CHOTOAHINTHIM Yac BH3HAYAEThCA SIK  4ac
JMABUHOMOAIOHOTO HapocTtaHHS iHQopmamii. OcoOmMBO 1€ BIAHOCHUTHECS [0
HAyKOBO-TEXHIUHOI, mpodeciitHo opieHTOBaHOI iH(pOpMaIii. 3BiICH BHHUKAE
mpobiiemMa BiTOOpy 3MiCTy OCBITH. Y CydaCHOMY CBITI MOKe peani3yBaTUCS HE Ta
TMIOJMHA, sSKa MOXKE BCIO iH(opMmariro 3amam'aTaTd, a Ta, sKa 3HaE, e IO
iH(OpMAIIiIO B3ITH 1 K HEI0 KOPUCTYBATHCSI.

HeoOXinHicTh MOCTIHHO NOyYyBaTHCS, MEPEydyBaTHCS, 3MIHIOBATH CBOE
KUTTS — II€ TaKOX OJHA 3 TCHICHIIH PO3BHUTKY OCBITH B CY4acHOMY CBITI.
3arampHOBiTOMO, mO sKMO 1Mo KiHIM XIX c. Bumoru mo (opM BHpPOOHUYO-
MIPAaKTUYHOI JISUTBHOCTI 3MIHIOBIMCS MPUOJIM3HO 3 TI€I0 X YacTOTOIO, MO 1
TTOKOJIIHHSI, TO CHOTOJHI OKPEMOI JIOAWHU IOBOIUTHCA KiUTbKA pa3iB MIiHATH
criemiaiizamiro 1 HaBiTh Hpodecito HpoTAroM CBOTO JKUTTA. B ymoBax
TUMYacoBOTO PO3PHUBY, IIOB'I3aHOTO 3 PO3POOKOI0 HAaBYAJIBLHHUX MaTepiaiiB,
HABYAJIBHUX TIPEIMETIB 1 HABYAIbHHUX JHUCIHILUIIH, HEOOXIJHICTh TPHUBAIOL
MiATOTOBKHY JIFOJAWHK J0 BUKOHAHHS CKJIJHUX BHIIB IisUIBHOCTI MEPETBOPHIIACS
B CaMOCTIiiHY TIpo0OIeMy.

3 ypaxyBaHHSM TIIbOTO CTPATETiYHUMH TPIOPUTETHUMH 3aBIAHHIMHU
pedopMyBaHHS CHCTEMH OCBITH B YKpaiHi €:

- moOyIoBa HAIliOHATHHOI CHCTEMH OCBITH, ()OpPMYBaHHA OCBiUEHOI
TBOPYOi 0COOMCTOCTI, 3a0€3MEeUEeHHS PIOPUTETHOTO PO3BUTKY JIFOANHU;

- (YHKITIOHYBaHHS 1 PO3BUTOK HAIIOHATBFHOI CHCTEMH OCBITH Ha OCHOBI
MIPUHINIIB TYMaHi3My, AEMOKpATii, MpiOPUTETHOCTI CYCIIIBHUX 1 JyXOBHUX
LIIHHOCTEH;

- BUXIJ] CHCTEMH OCBITH B YKpaiHi Ha pPiBeHb CHCTEM OCBITH PO3BHHEHHX
KpaiH CBITy WIJISXOM JOKOPIHHOTO pedopMyBaHHS HOTO KOHIENTYaJIbHUX,
CTPYKTYPHHX 1 OpraHi3aliifHuX OCHOB.
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OCOBJIMBOCTI ®OPMYBAHHSA TOJIEPAHTHOCTI
CTYAEHTCBKOI'O CYCHIJIBCTBA Y IIPOLECI CIIIVIBHOI'O
HABYAHHH 31 CJIABO30OPUMU CTYJAEHTAMHU

Cornikona K. K., Oaekcieako O. T'.

CxionoyKpaincoKuil HayionanvHuil ynigepcumem imeni Bonooumupa /lans

Bu3zHauyHMMU XapakTEpUCTUKAMH CBITYy ChOTOACHHS € PI3HOMAHITTS
KYJbTYp, PENiriii, HaliOHAILHOCTEH, MOTIISAIB, BIIOI00aHs Ta cMakiB Toio. Ha
*KaJb, Ha (POHI IIHOr0O MU MOXEMO CIIOCTEPIraTH MPOSBU HETEPIUMOCTI TaKi, SIK
pacusm, kceHo(oOisl, eTHOLEHTPU3M, AHTUCEMITH3M, & TaKOX JAUCKPUMIHALLT
mozeit 3 ocobnuBuMH (Hi3UYHUMHU TIOTpeOaMu.

Jlis  MHpHOTO CHIBICHYBaHHS JIIOfIeH, B KOXHIM JIFOAUHI TOTPIOHO
BUXOBYBATH TEpIiHHSI, TEPIUMICTh, PO3YMIHHS, IPYXHE CTaBIICHHS, aJleKBaTHE
CIIPUHHSATTSI, TOOTO TOJIEPAHTHICTb.

3ocepeKyBald CBOIO yBary Ha BUBYCHHI PI3HHMX AaCIEKTIiB MpoOIeMu
BHUXOBaHHS TOJIEPAHTHOCTI CTYAEHTCHKOI MOJIO/I BUBYAIM SIK BITYM3HSIHI, TaK i
3apyOixHi BueHi, Taki ak: O. ['pubok, T. Bapenko, O. [Ixypuncekui, 1O. Ipxina,
3. IcmarinoBa, M. Kapanpmam, T. Jlo6anosa, O. Cromspenko, T. danecesa,
1O. Tonopuera, A. Ckok Ta iH.

Ipobnema GopMyBaHHS TOJEPAHTHOCTI CTYACHTCTBA Y MPOIIEC CIIIHLHOTO
HAaBYaHHS € aKTyaJIbHOIO Ta 3ATUIIAETHCSI BUBYEHOIO HEAOCTaTHBO.

CporomHi BHHHMKa€ HEOOXiAHICTP BHU3HAYEHHA Ta  IPYHTOBHOTI'O
JOCII/DKeHHS [UISAXIB, METOMIB Ta NPHHOMIB Uil (OPMYBaHHS Ta PO3BUTKY
TOJNIEPAHTHOCTI y MOJOJIOrO IIOKOJiHHA. TOJEepaHTHICTh $K OCOOIMBICTH
CBIJIOMOCTI, OCOOHMCTICHAa pUCa HE BJIACTHBA JIIOJAMHI T€HETHYHO W MOXe He
3’SIBUTUCS, HE OyAydd CIeliajJbHO BHUXOBAaHOK. BimOBIAHO 110 CTymeHs
BOXJIMBOCTI 1Ii€i mpoOiemu, MoTpiOHO BUXOBAaTH MaHOyTHHOTO (axiBLsAM i3
MOYYTTSAM TIOBark, NPUHHATTSIM 1 MPABWIBHUM PO3YMIHHAM 0araTOMaHiTHOCTI
KYIBTYp CY4acHOTO CBITY, pOpM caMOBHPaXXEHHsI Ta CIIOCO0IB MPOSIBYU JIFOACHKOT
inuBigyansHocTi [2, ¢. 10].

B mocnmipKeHHAX CydacHHX BYCHHX TOJICPAHTHICTh PO3IIISNAETHCS Y ABOX
acriekTax: 1) sIK BiJHOIIEHHS 1 CIIBBIJTHOCHUTHCS 31 CIOBOM TEPIHMICTB; 2) SIK
JUSTIBbHICTD, TIOBEAIHKA, 1 CITIBBITHOIIECHHS 31 CJIOBOM HEHACUIIBCTBO.

Y rncuxoJoriyHid JliTeparypi po3misgaeTbest  Oesnid  (akTopiB, SIKi
BIUTMBAIOTh Ha ()OPMYBAHHS TOJIEPAHTHOCTI Y OCOOKMCTOCTI, iX CKJIAJIOBI, TaKi sK
BUXOBaHHsI, HABYAHHS, KYIbTYPHI, COIliaJIbHI, MCHTAIbHI OCOOJHUBOCTI PErioHy,
JIc JKUBE 1 PO3BHBAETHCS OCOOHCTICTh, C(HOPMOBAHI pENiris, a TaKoK
yIEPEIDKEHHS Ta CTEPEOTUITH.
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Bynyun neMoOKpaTHYHOM IIHHICTIO, ()EHOMEH TONEpPaHTHOCTI Ma€
colianbHe KOpiHHS Ta (JOPMYEThCS MOCTYIOBO, JIeHb 3a jHeM. Lle eBomoriitnnit
TIpoliec, SKUK MPOXOIUTh HACTYIHI cTaxii [3, c. 14]:

* 3arasbHa MOIH(OPMOBAHICTH IIOJO TOTO, 3 KHM YCTaHOBIIOIOTHCA
BiTHOCHHM (0COOMCTiCT a0 TpyIa);

* popMyBaHHS TO3UTUBHOTO YSBICHHS PO IF0 OCOOHCTICTH/TPYILY;

* CIIIKYBaHHS OUIAXOM OOMIHY JyMKaMHd 3 BHSBICHHAM IOAIOHOCTEH i
BiMIHHOCTEH;

* JIOMOBJICHICTH TIPO B33a€EMOIOBAry A0 BiAMIHHOCTEH Ta iZEHTHYHOCTI
(eTHIYHOI, COLIOKYJIBTYPHOI, IHANBIAyaNbHOI, CTaTEBO1), BU3HAYECHHS PUHIINIIIB
Ta YMOB CIIUIKYBaHHS, CIIBPOOITHHITBA 1 CHIBICHYBaHHS, BHSBIICHHS
moIiOHOCTEH 1 PO3XO/IKEHb;

* popmyBaHHS epeKTUBHUX BIJHOCHH: TIEPEXiJl BiJl €Taly MacCUBHOCTI, Bij
MIPOCTOTO CHIBICHYBAaHHS /IO €Tally aKTHBHOCTI, CIIUIBHOI ydacTi, Kooreparii,
B33a€EMOI.

JlocimpKyroun TOJIEpaHTHICTh CTOCOBHO CIIa0030pUX JIFOJIEH, SIK KOMITIEKC
YCTaHOBOK, MOXKHA BUIIJIMTH B ii CTPYKTYpl Taki KOMIOHeHTH [4, ¢. 52]:

1. KornituBHa (ysIBIEHHS PO JIaHHI BaJIy 30pYy V JIIOJIel, OCOOIMBOCTI TX
CBITOCHPUIHATTS.

2. Emouiiina (ocoOuCTicHE BiTHOMIEHHS 10 JIIOJIEH 3 BaIaMu 30pY).

3. TloBeminkoBa (KOHKpeTHI (aKTH TOJEPAHTHOTO, IHTOJEPAHTHOTO
pearyBaHHSI, 1[0 IPOSBIISETHCS Y IIPArHEHHI CHITKYBaTHCS, TUCTAaHIIIOBATHCS YU
JEMOHCTPYBATH arpeciro BiIHOCHO MPEICTaBHUKIB JAHOT TPpyIH 0cil).

Cnabo30puMH Ha3MBAOTH 0CI0, y SKMX TOCTPOTa 30py KpaIIoro oka 3i
3BHUAIHOIO ONTHYHOIO Kopekiier ckiamae 0,05-0,2. Ile mo3Bomsie Takum
ocobaM B OCOOJIMBO CIPUATINBUX YMOBAX KOPHCTYBATHCS 30pPOM JJIsl HABYaHHS
Ta BUKOHAHHS 1HIX pOOIT, III0 HE BUMArae BUCOKOi TOCTPOTH 30py. Bigomo, mo
MOJKHA MOJIETTIIUTH 30pOBY pOOOTY €1ab030pHX 1 MiIBUIIUTH iX Mpane3aaTHiCTh
32 JJOIOMOTOI0 BHKODHCTaHHS TEJECKOIYHUX OKYJApiB, JIyNMd Ta iHIII
CHeliaNbHi 3aC00M KOPEKIIil 30Dy.

BuBuaroun CTYJEHTCHKMH BiK MU 3BEpHYJIM yBary Ha Te, LIO DPOKH
CTYJSHTCTBA II€ IIJIKOM CaMOCTIHHMH eTam >KHTTS Ta PO3BUTKY OCOOMCTOCTI,
BITPOJIOBXK SKOTO BOHa Mae i (JOpMye BJlacHE CEpEJOBHIIE CITUIKyBaHHS, Oepe
y4acTh y TaKkuMX BUJAAX MisUTBHOCTI, SIKI CHOTOJHI BBAXKAKOTHCS OCOOMCTICHO-
YTBOPIOKOYUMH (haKTOpaMH 1 BU3HAYAIOTh MOJIETIb il COLiaNbHOT TOBEIIHKH.

CorianbHO-TIeAaroTivHa afarnTalis Ipy CIUTEHOMY HaBYaHHI BiIOYBAa€ThCS
JIy’Ke€ MIBUAKO. MOJIO/Ib HaBITh 3 BAXKKUMH (DOPMaMH iHBAITITHOCTI TIOYYBAKOTHCS
BIICBHEHO B CTYICHTCHKOMY CEpEIOBHINI, BOHM HE OOMEXEHI Yy CBOIX
MOXJIMBOCTAX OpaTH y4acTb B yCiX CTYIEHTCHKHX 3aX0/aX, BOHU IUIAHYIOCH IS
ceOe Kap'epHi Liji BHCOKOTO piBHA. B TemepimHii 9ac CTPIMKOTO PO3BHUTKY
Smart-ocBiTH Ta BIPOBAIKCHHS TEXHIYHHX IHHOBAIliii B mpoIleCc HAaBYAHHS, Y
cabo30puX CTYAEHTIB 3 SBISETHCS MOXKIIMBICTH JIETKO OCBOIOBaTH CKIIAIHI
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HaBYaJIBHI IpOrpaMamu, TOOTO OyTH yCHilITHUMU B HaB4aHHI. Cepel CTY/IeHTIB 3
MOPYIIEHHAM 30py TPOSBISIIOTHCS — COLIAThbHO AaKTHBHI  OCOOMCTOCTI 3
BH3HAYCHUMH SIKOCTSAMH JifepiB. baraTo CTymeHTiB poONATh CBifi 3HAYHUI
BHECOK B PO3BHTOK IPOrPaMH JOCTYITHOT OCBITH.

Ilpu BcTym y BUOME HaBYaNBHWN 3aKiaJ JOCHTh YacTO BUHHKAE
HEPO3yMiHHA MK CIa0030pUMH CTyIEeHTaMH 1 BHKIAJa4aMH, a TaKOX 3i
3psYMMH CTyAeHTaMu. Hanpukian, € BHKIagadi, SKHM HE NMOT00A€THCS, KOIU
He3psAdi CTyIeHTH (IKCYIOTh JeKIii Ha AWKTOQOH, apke Ie MOoTpedye Bix
BUKJIaJa4yiB OLIBII YiTKOTO (OpMYITIOBaHHS cBO€i qyMKH. KpiM Toro, BUKIIamadi,
KOJIM 3BEPTalOTh yBary ayAuTopii Ha 3alMCH Ha JOMIII 9acTo HE OepyTh /10
yBar# TOM (hakT, MO I HAJNHUCH 3ATHINAIOTHCS HENOCTYHHHMH Cl1ab030puM
CTyldeHTaM. SIK HaciIoOK IbOTO, B XapaKTEPHCTHII IICHXOJIOTIYHUX CTaHiB
MOJKHA CIIOCTEpIraTH IOYYTTS JOCaad, COPOMY, CMYTKY, IPUHIKEHHs 1 Gouric-
HOCTI, a IHKOJIH JIeSIKO1 arpeCHBHOCTI, BITOPOHKEHOCTI 1 BinToprHeHHs [1, c. 9].

Cnabo30pi CTYIEHTH CIIBBIJHOCATh BHOKpPEMJIEHI BHIIE NpoOIeMHu 3i
CBOIM (i3MYHMM Je(peKTOM 1 HEpO3YMIHHSAM OTOUYIOUHMX IXHIX TPYIHOIIIB i
CTaHiB, SKi YNOBUIBHIOIOTH MPOIEC YCHINIHOI ajganTamii. Takoxk HaCTYIHOO
MPUYUHOI0 [FOT0 MOKHA BB@XKATH HAsBHICTh Yy HUX HENOCTaTHHOTO IOCBITY
MMO3UTHBHUX BpPaXEHB: YTiXH, MOOPOTH, TEIJIOTH, 3aKOXAHOCTI B IKHTT,
CIIIBUYTTSl KOJIEKTUBY, B3a€EMOPO3YMiHHs. TOMY ISl TAKOTO CTYIEHTa BayKIIHBE
3HAYEeHHS Ma€ TOJIEPAHTHICTh OTOUYIOUHX.

ExcnepumenTanpHa TiepeBipka piBHA Cc(HOPMOBAHOCTI TOJEPAHTHOCTI
CTYIEHTIB 10  Ccnabo30puX  OJHOKYPCHUKIB vy  CXiZHOYKpaiHCBKOMY
HaIllOHABHOMY YHiBepcuTeTi iMmeHi Bomogmmupa Jlamst € MeToro Hamoro
MOATIBIIOT0 JOCHIKEHHS.
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4. leBnoB A.I'. HaByanHs iH(pOpMaLiifHUIM TEXHOJIOTIAM SK 3aci0 coliaiapHOI peabimita-
mii moneit 3 oomexxennmu ¢QyHkiisMu 310pos’s / Al IlleBnos // Marepianu
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EDUCATIONAL ASSISTIVE TECHNOLOGY FOR STUDENTS
WITH COMMUNICATION DISORDERS

Funkes Carol
The University of Arizona, USA

Access to education for students with disabilities in the United States has
been mandated by legislation such as the Individuals with Disabilities Education
Act (IDEA), as well as IDEA’s historical predecessor, the Education for All
Handicapped Children Act. Other legislation, such as the Americans with
Disabilities Act (ADA) and the Rehabilitation Act, has supported efforts to
ensure that Americans with disabilities have access to a quality education
through the provision of classroom accommodations. Students with
communication disorders have difficulties in their ability to exchange
information with others. A communication disorder may occur in the realm of
language, speech and/or hearing. Language difficulties include spoken language,
reading and/or writing difficulties. Communication disorders may result from
many different conditions such as language-based learning disabilities.
Language-based learning disabilities are the result of a difference in brain
structure occur at birth and may be genetically based [1]. Therefore these studies
will emphasis on assistive technology for students with communication disorders
which related to «Learning Disabilitiesy». Learning disabilities involve many
different intellectual disabilities. It means that a person’s capacity to learn is
affected and that they may not learn things as quickly as other people.
Sometimes a learning disability is called a learning difficulty, intellectual
impairment or intellectual disability [2].

In the last two decades numerous studies have demonstrated the impact of
different devices and software programs that were found to be effective to foster
academic success and independence of students with learning difficulties
(Bryant, Raskind, Gardner, Wissick, Schwender, Canter, Lenker, Scherer,
Fuhrer, Jutai DeRuyter). Technology is able to compensate for many deficit
areas associated with learning disabilities and emotional/behavioral disorders
diagnoses. Thus, some students may reread or skip lines in oral reading,
constantly losing their place on the page. Such a low-technology tool as an index
card or a highlighting bar will aid poor readers through reading line by line.
Students having difficulties decoding words, substituting or omitting letters,
words, and phrases spend too much time figuring out each word, losing much of
the content. To spare the effort and boost comprehension, text-to-speech
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technology works by translating text into speech, thus providing auditory input
of information.

According to the National Education Association (NEA), the number of
U.S. students enrolled in special education programs has risen 30 percent over
the past 10 years. Additionally, the NEA reports that nearly every general
education classroom in the country includes students with disabilities, as three
out of every four students with disabilities spend part or all of their academic
hours in a general education classroom.

One tool to help students with disabilities even in the face of a special
education teacher shortage is assistive technology. Today, assistive technology
can help students with certain disabilities learn more effectively. Ranging in
sophistication from ‘low’ technologies such as a graphic organizer worksheet to
‘high’ technologies including cutting-edge software and smartphone apps,
assistive technology is a growing and dynamic field. Several areas of assistive
technology and sample products may be found in any given classroom, making a
difference in how students of all abilities learn [2; 3].

The Kurzweil 3000 is a leader in TTS software for individuals that struggle
with literacy. In addition to a range of TTS features, the full-featured software
program integrates abilities that can help students in other areas, potentially
appealing to those who may have a non-print disability or those who may not
typically consider a TTS program. Some of the features include:

» Multiple TTS voices

* Support for 18 languages and dialects

« Talking spell-checker

* Picture dictionary graphics for more than 40,000 words

* Text magnification

* Tools for test taking, essay writing, note-taking, reference and more

The Kurzweil 3000 strives to provide students with a multi-sensory
approach to literacy learning. It is available for Windows and Macintosh.

Graphic organizers can be effective in helping students to organize their
thoughts during the writing process. As an assistive technology, graphic
organizers can be a strong choice for students with dysgraphia or disorders of
written expressions — particularly the conceptual aspects of writing. Graphic
organizers work by helping the student map out a course of action. Depending on
the type of writing, the graphic organizer can prompt the writer to describe an
object, chart out a course of events or perform some other task that can help in
planning the piece. Graphic organizers vary by type and technological
sophistication.

Low-Tech Handouts do not need to be technologically advanced; in fact,
they can exist in simple handout form. Sample handouts can be found at the
Houghton Mifflin Harcourt Company. The sandwich chart can assist students
with paragraph writing. The sequence chart can help with narrative writing and
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the ordering of events. The sense chart is designed for descriptive writing, where
writers are prompted for terms that characterize and express an item. Dozens of
other sample charts exist and can help students with virtually any type of writing.

Draft:Builder is a writing tool that integrates outlining, note taking and
draft writing functions to break down the writing process into three steps. Using
a graphical organizer, the program helps the student visualize the project and
insert information into the appropriate place without having to conceptualize the
whole process. It then automates the process of creating the paper, where the
student can drag and drop what is written in each note to the rough draft.

Assistive Listening Systems. A variety of assistive listening systems, or
hearing assistive technology, can help students who are deaf or hard of hearing,
as well as those with other auditory and learning problems. According to the
National Association for the Deaf, assistive listening systems can be used to
enhance the reach and effectiveness of hearing aids and cochlear implants, or by
children who do not need those tools but still need help hearing. Assistive
listening systems use a microphone, a type of transmission technology and a
device for capturing and bringing the sound to the ear. The specific transmission
technology used in the system is typically what contrasts one type of assistive
listening system from another.

FM Systems. According to the American Speech-Language-Hearing
Association (ASHA), FM systems are the best choice for children with
sensorineural hearing loss. The most common type of hearing loss for all ages,
sensorineural hearing loss occurs when the inner ear (cochlea) or nerve pathways
from the inner ear to the brain are damaged. FM systems work using radio
broadcast technology. With a transmitter microphone and a receiver, the teacher
and student can maintain a consistent sound level regardless of distance and
background noise. Additionally, ASHA notes that the hearing aid microphone
can be turned off, so the student can concentrate on the teacher alone.

Sound-Field Systems are a strong choice for classrooms that need to assist
listening for all students in the class. ASHA notes that these systems benefit not
only children that have hearing loss, but those that have other auditory and
learning problems, such as language delays, central auditory processing disorder,
articulation disorders and development delays. Additionally, sound-field systems
can be used for students who are learning English as a second language. Sound-
field systems use a microphone that projects sound through mounted speakers
around the classroom. In classrooms that have good acoustics, sound is able to
travel evenly throughout space, eliminating problems of distance between the
speaker and each listener.

Sip-and-puff systems are used by students who have mobility challenges,
such as paralysis and fine motor skill disabilities. These systems allow for
control of a computer, mobile device or some other technological application by
the child moving the device with his or her mouth. Similar to a joystick, the child
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can move the controller in any direction and click on various navigational tools
using either a sip or a puff. An on-screen keyboard allows the student to type
using the same movements. Sip-and-puff systems are a type of switch device,
which refers to the technology used to replace a computer keyboard or mouse.
Other switch devices include buttons or other objects that a student can touch,
push, pull, kick or perform some other simple action that can then control the
device.

Proofreading software is a branch of assistive technology that goes above
and beyond the typical proofreading features found in a word processing system,
such as correcting words frequently misspelled by students with dyslexia. A
number of other features offered within this category can help students work on
his or her English skill set to become a more effective and accurate writer.
Although primarily geared towards individuals with dyslexia, proofreading
software can be helpful to those with any type of learning disorder that makes
writing and reading challenging.

Ginger offers several features that can help students with dyslexia and
other learning disorders with writing. It is also designed for speakers of
languages other than English. Ginger is available for Windows and Mac, as well
as i0S and Android mobile devices. Some of the features include:

e Grammar checker that analyzes context to determine any errors or
misspellings. For instance, Ginger can recognize whether ‘there,” ‘their’ or
‘they’re’ should be used in a sentence, which is a common mistake in writing,

* Word prediction and sentence rephrasing tools that can be helpful for
students learning how to construct sentences properly.

* TTS functionality so students can hear what they’ve written.

* A personal trainer that provides practice sessions based on past mistakes
made by the student.

Ghotit is specifically designed for students with dyslexia and other learning
disorders who have difficulties with writing. The name is inspired by the word
«Ghoti», which is a constructed term that illustrates irregularities in the English
language. And since many spellings are counterintuitive — especially for those
with dyslexia — Ghotit dedicates itself to assisting children and adults who
struggle with writing accurately. It features the ability to learn from the user’s
past mistakes, personalizing suggestions for spelling and grammatical errors.
Ghotit can predict words, check passages of text contextually, read text aloud
using TTS technology and recognize split and merged words. It also includes an
integrated dictionary for students to quickly look up a word [2; 3].

As these tools start to appear in the home and in the classroom, parents and
teachers can utilize them for students’ academic and personal growth. But
technology alone is not enough — to successfully use these tools, it’s critical to
develop a plan for their use and have regular check-ins to ensure the student is
gaining the most value possible and not becoming overly reliant on these tools.
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Although the advancement of technology in special education is promising, the
same increase is needed for the number of special education instructors.
Certification offers one solution to quickly meet this need. Learn more about
Alvernia’s program today.

L.
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OCOBJIMBOCTI HABUAHHSA CTYJEHTIB Y HIMEYYHUHI
XoxJ0B A. C.

CxioHoyKpaiHcoKuil HayioHanbHull ynieepcumem imeni Bonooumupa /lans

CyyacHuil CBIT BUMAarae BHCOKOKBaTi(hiKOBAHOIO, KOMIIETEHTHOTO
NpaliBHUKa 3 HOBATOPCHKUM MiaxoaoM. OcOOMMBO CIiJl MiJKPECTUTH CydacHi
YMOBU HaBUYaHHA, SKi TICHO TIOB’S3aHi 13 CBITOBUMH IIPOIleCaMU TII00ai3alii.
I'moGanizamiss — 1e He JIMIIe €KOHOMIYHI KYJIBTYPHI COI[iJbHI 1 IMOJITHYHI
3MiHH, SKi IPU3BOJATH JIO «3BY)KYBaHHS» Ta «3HUKHEHHS» KOPJIOHIB B TOPTiBIIi,
KOMVHIKaIli{; aixe ¥ THOOKe MOHATTSA, SKE Ma€ Ha MeTi 00’€JIHaHHS Pi3HUX
HapOJIB 1 KYIITYP.

OcBiTa, SK Baroma CKJIaJ0Ba >KUATTS CYCIIBCTBA, IJISATAE BIUTUBY
Cy4acHUMH CBITOBUMU 3MiHaMu. CydacHi TEXHOJIOTI] HaBYaHHS MAIOTh HE JIUIIE
CIIPOCTUTH HABYAIBHUHA TIpOIleC, alie¢ H YMOXIUBUTA WOTO IS OUTBIIOI
KIJIBKOCTI JIFOJIEH, 3pOOMTH JOCTYITHUM, IIIKaBHM, e(HeKTHBHHUM.

Buxonsun 3 BHKJIAICHOTO, METOK JOCHTI[UKCHHS € O3HAHOMJICHHS i3
CYJaCHHUMH TEXHOJIOTiSIMM HaBUYaHHS CTyaeHTiB y HimeuuwHi, TXHii aHami3. Y
3B’S3Ky 13 HHUHIINIHBOIO IHTETpPAIliel0 YKpPaHH B €BPONCHCHKHIA OCBITHIH
MPOCTIip, HIMEIBKUN JOCBI MOYKE CTaTH MPUKIAJOM Ta TEHEPATOPOM ifeH yis
PO3BUTKY Cy4YacHHMX TEXHOJIOTIH B CHCTEMi BHIIOI OCBITH YKpaiHu, IO
BJOCKOHAJIUTD Ti.

Bua ocBita y HiMeuunHi mprBadiioe 10 HaBYaHHS iHO3EMHHX CTY/ICHTIB.
VY Himeuunni HaBuaeThes 2,87 MUIBHOHU CTYIIEHTIB, cepesl HUX Onn3bko 10% —
iHozemiB [3]. B yniBepcureri AyrcOypra i IEpHIOKYpCHHKIB, 30KpeMa
IHO3EMIIiB, CTYICHTH CTBOPIOIOTH ay/iO3allUCH, $Ki MOXYTh JOTOMOTTH
30piEHTYBATHCS Ta TEPUTOPIT HABYAILHOTO 3aKJIaly, O3HAHOMHUTH 13 TPaIUIlisIMHU,
KIIFOUOBHMH OCOONMBOCTSAMHU HaBuaHHsA. Lleil yHiBepcHTeT € TepmuM Yy
Himeuunni, skuif BIPOBaJMB CHCTEMY ay/AiOJIONIOMOTH, ayIiOeKCKypciii Ta
JOCTYITHOCTI Ha4aJIbHOTO MaTepiany B iudpoBoMy ayaiodopmari [1, 3].

3apaxyBaHHS 10 BUIIUX HaBYAJILHUX 3akyiaaiB y HiMeuuuni BinOyBaeThes
OHJIAMH, IO Tepemdadae TMoAadyy MOKYMEHTIB Ta BIJICYTHICTh IOTpeOH
3BEpPTATHUCS JIO CEKpeTapiary.

Y 2009 poui B HimeuunHi crapTyBaB IpOEKT, pPO3pOOJICHUIA
aMepuKaHChKOr0 KoMmaniero Apple, — iTunes University.

INokwu B ipoekTi iTunes University 6epyTh yuacTh 40THpHU HiMenbkux BH3:
Petincpro-Becthanbchkuii TeXHIYHUN YHIBEpCUTET B AxeHi, MIOHXCHCHKHIMA 1
@peiibyprekuii yHiBepcuTeTH, a Takox [HetuTyT iMeHi Xacco [lnartHepa.
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Enextponi 0i0MOTEKH CTalOTh 3PYYHOI MOXKIIMBICTIO IS HaBYaHHSI,
0COOIUBO I CTYJAEHTIB 3a04HOI (opMHM HaBYaHHSA. TeCTOBA TEXHOJIOTIS
«EnexTpoHa KHMTa 3aMicTh KOHCIeKTa» («eBook statt Lernbriefe») mependauae
MIOCTYTIOBY BiIMOBY BiJl 3BHUHHUX ITallEpPOBHX 3aIMCIB HA KOPHCTh MOIIHBOCTI
«TpUMaHH:» HaBYAIILHOTO MaTepiany y kumieHi [1].

V 6Garatbox «BHIIax» HiMeuunHM, 30KpeMa y TEXHIUYHHX 1 MeJaroridHux
YHIBEpCUTETAX, Hi€ MPUHIUII «aKageMIuyHOi cBoOomm». Llel mpuHIUI 03Ha4Yae
ImepeayciM CaMOCTIHHICTh CTyJeHTa y BHOOpi mpeameTiB. KoxkeH cTymeHT Mae
MpaBO CaMOCTIHHO BHUOMpATH IPEIMETH, SKi HOTO I[IKaBIATH 1 CKIAAAaTH CBil
BmacHWN y4OoBwii rpadik Ta HaB4YanpHWN 1oiaH. Lle moTpedye mumie
CaMOCTIHHOCTI, JOTPUMAHHS AUCITUTLTIHH Ta BiAMOBINATBHICTb.

Y BH3 HimeuunHn 0e31id aHIJIOMOBHHX IIpOTpaM, Ha SKUX MOXKHA
OCBOITH Maibke Oynp-iKy mpodecito. HaBuaHHS Ha aHITIOMOBHIN Iporpami
HIYUM HE BiJIPi3HAETHCA BiJl HABYAHHSA Ha HIMEIbKid MoBi. LleHTp iHO3eMHUX
MOB IpH yHiBepcuteTi TioOiHreHa Mae AMepHKaHCHKY ITyOmiuHy Oi0iioTeky,
sika Hastiaye 10 000 xHUT Ta razer.

CbOro/Hi MPOMOHYETHCSI HABYAHHS HA aHTIIMCHKii MOBI Ol Hixk Ha 900
CHEIaIbHOCTAX, CepeA  SKUX  MDKHApOIHI  BITHOCHHHU, TYPUCTUYHUMA
MEHE/DKMEHT, (iHaHCH, Mefia Ta KOMyHIKkaril, iHdopmaliiai TexHomorii Ta
iame. MargeOyp3bKiii yHIBEpCUTET — TEPIINi 3aKiaja, SIKAH BIPOBAJNB
HaBYAaHHS Ha AaHIIHCHKiN MOBI cremianbHicTh «EKOHOMIKA 1 oprasizamis
BHPOOHMIITBAY, a CTYIEHTH MaricTpaTypu TaKi CerialbHOCTI K «OpraHizamis
BupoOHHMITBAa» Ta «MikHapogHa eKkoHOMika 1 ¢iHancwy. TexHiuHMIA
yHiBepcuTeT MioHxeHa. B yHiBepcHTETI € KypcH aKaaeMidHOTO aHTIiHCEKOTO
i crygeHtiB. CTyoeHTH MOXyTh obmpatu oguH i3 90 KypciB i cemiHapiB.
Kypcun mpoBOISTBCS MPOTATOM CEMECTPY, B IHTEHCHBHUX OJIOKaX I dYac
repepsu abo y BUXimHI AHi [2].

BusHadeHo, 10 y BUIIMX HaBYAIBHUX 3akiaaax HiMeudwHw € He Jnmie
MOXIMBICTh HaBYaHHS Ha aHTJIWCBKIA MOBI Ta OTpuUMaHHA mpodecii, 1o
BHCTyIIA€ OCOOJMBO BaroBMM acClEeKTOM B  €MOXy mioOamizamii  Ta
IHTepHallioHami3amii. HaBuaHHS CTYOEHTIB CKOOPAMHOBAHE TaKOXK Ha
MPIOPUTETHICTE  BUOOPY HEOOXIZTHOrO HaBYalbHOro Marepiany. Ciing
BHOKPEMUTH 3HA4YHy y4acTh iH(OpMAaLIMHUX TEXHOJOIM Yy HaBYaHHI, SKi
YMOKITHBIIIOIOTh TOCTYIIHICTh 3HaHb KOXKHOMY Ta ¥ ycroad. MoxkHa 3poOUTH
BHMCHOBOK, II[0 BHIa 0cBiTa HiMeuunHM po3BHBAETHCS 1 B yMOBax riobamizariii
JIEMOHCTPYE MOXKJIMBICTD 3ICHEHHS Ta BIPOBAI)KCHHS Y HaBYAHHS IHHOBALli
Ta Cy9acHHX TEXHOJIOTiH, BiAIIOBIAal0YN CydacCHUM NOTpedaM CyCIiIbCTBa.

Jlitepatypa

1. Jlextmst B kapmane, niu COBpEMEHHbIE TEXHOJOTHH B HeMelKHuX By3ax. Deutsche
Welle. [Enexrponnuii pecypc] — Pexxum moctymy mo pecypey: https://www.dw.com/
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KPUTEPII EPEKTUBHOCTI HABYAHHA THO3EMHUX MOB
B CIIIA B YMOBAX I'JTOBAJII3AIII

IOmnina O. €.

JIyzancekuil 0eprcasHull yHieepcumem e HympiiHix cnpae
imeni E. O. /lioopenka

IMporsirom ocraHHIX poKiB 0Oarato MOCHiAHWKIB 1 (axiBIiB, IMparHyIx
BCTAaHOBUTH KpuTepii edeKTHBHOCTI HaB4YaHHsI. Xoya ICHYye He3HadHa
JIOMOBJICHICTB IIOJIO TOTO, sIKi KOHKPETHI i1 € ePEKTUBHUMU MO0 BUKJIATAHHS
Ta HaB4YaHHs iHOo3eMHHUX MOB B CIIIA, nocmiJHUKH ITOTOMKYIOTECS TPUHAWMHI 3
JeIKMMHU BUMipaMmH, sIKI ONHCYIOTh e()eKTHBHE HABUAHHS B LIJIOMY, HE3aJIEKHO
BiJ npenMery. Jlo HUX BiJHOCATBCS €HTY31a3M, BUPA3HICTb, SICHICTh MOSICHEHHS 1
B3aemoxmis [1, c. 142]. JloCmiaHUKH TaKOXX 3TOMHI 3 THM, IO BHKJIAJAHHS
OaraToBMMipHe, 1 XOo4a Ili BUMIPH MOXYTh 3MIHIOBATHCS 3al€KHO BIiJl
JTUCHUTUTIHY, BOHU JIO TIEBHOI MipH Y3TODKYIOTBCS MiX JUCHUTUTIHAMH.

Le mocmimkeHHS Mae€ Ha METi 3AIACHUTH TIEpIIi ABa KPOKH, HEOOXiTHI st
BH3HAYCHHS KpuUTepiiB e(eKTHBHOro HaB4YaHHSA iHO3eMHHX MOB y CIIA:
(a) Bu3HaueHHS e eKTUBHOI MTOBEIIHKY Ta CTaBJICHHS B KJaci, sIKi Oyiu 3HaiaeH1
B mpodeciiiHiii miTepaTypi Ui TOJETIICHHS BHUBYCHHS 1HO3E€MHOI MOBH, 1
(0) 3'scyBaHHS, SKa BHKIAHAllbKa TMOBEHIHKA 1 CTABICHHS BHKJIAAAdiB BHIITUX
HaBYAIBHHUX 3aKJIAJIiB iHO3EMHOI MOBH CHPHIMAIOTHCS SK BHECOK y HaBYaHHS
CTYIICHTIB.

I'mobGamizaniss — ¢isuyna, BipTyampHa abo o00HIBI — sBIsIE 0000
CepHO3HMI BUKJIMK UL JIIZIEPiB BUIOI OCBITH, SIKi TOBUHHI MEPEOCMUCINTH CBOI
crparerii, mo0 3alydaTm 10 HaByaHHsA Ounbmie cTyneHTiB B CHOMydeHHX
rarax [2].

Jy)xe Mano JociiJUKeHb OYII0O TPOBEAECHO 3 IPHUBOJY BHKJIAJaHHS Ta
CTaBJICHHS BHKJIQIAuiB JO MEeBHOT AucHUILTIHUA. OCKIIbKH Oy/b-sKa CHUTYyaIlis
BUKJIAJJAHHS Ta HaBYaHHs € CrenudivyHO Uil KOHTEKCTY 1 TOMY, IO
JMCIUIUTIHA BIJPI3HSIOTHCS, JEsAKi Jil 1 CTaBJICHHS BHUKIIAQIAYiB BBAKAIOTHCS
OUTbIIl aKTyaIbHUMH B OJHIA TUCIMILTIHI, HDK B iHmIW. Hanpuknan, nexiis
Moke OyTH e(deKTMBHOIO Ha Kypcli icTopii, ajge He Ha MOYaTKOBOMY eTarri
BHBYCHHS iHO3eMHOI MoBH. OmHaK y OULIBIIOCTI BUMAAKIB BHKJIAAadi icTopii Ta
BHKJIaJadi iHO3€MHOI MOBH MOXKYTh OyTH OIIiHEHI 3 BUKOPUCTAHHIM THX CaMUX
kputepiiB. TakuM YHMHOM, XO4Ya JesKi BHIM BHUKIAJaHHS BBaXKAIOTHCS
e(peKTHBHUMH HE3aJISKHO BiJl TUCIHUILIIHY, ICHYIOTh TaK0XK METOAN BUKIIAIaHHS,
SIKI BBKAIOTHCS CIIeU(DIYHUME [T TIEBHOT TUCIIAILIIHA.
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Sk 3a3Hauvanocs BUINE, JAESAKI HAYKOBII MPUITYCKAIOTh, [0 HE ICHYE
€IMHOTO TPUIHSATOrO BU3HAYCHHS KPUTEPill e(DEeKTUBHOCTI HABYAHHS 1HO3EMHOI
MOBH. BukiamaHHs iHO3€MHOI MOBH € CKJIAIHHUM, 0araTOBUMIpHHUM IIPOLIECOM,
[0 O3HaYa€ pi3HI pedi I pi3HUX Jmojei. s minmedl maHoro mOCIiIKEHHS
BH3HAYCHHS €(PEKTHBHOTO BHKJIAIAHHS iHO3EMHOI MOBH € SICHE 1 3aXOIUICHE
BHKIIQJIaHHS, IKE HATa€ CTYJCHTaM TpaMaTH4Hi (CHHTaKCHYHI Ta MOP(OJIOTivH1),
JIEKCUYHI, (OHONOTIYHI, TparMaTH4YHi Ta COWIOKYJIbTYPHI 3HAaHHA Ta
IHTepaKTUBHY MPAKTUKY, HEOOXITHY Ui YCHIIIHOTO CITUTKYBaHHS MOBOIO, STKa
BHUBYAETHCH.

CyuacHi TeHIeHIIi y HaBYaHHI IHO3EMHHMX MOB JalOTh 3MOTY 3PO3yMITH
MOBEMIIHKY Ta CTAaBIICHHS BHKIIQJAaYiB Ta JOCTIIHUKIB IHO3€MHOI MOBH, SIKi
BBaXAlOTh ¢(PEKTUBHUMH. [IpOTATOM OCTaHHIX IBOX HCCATIUIITH MEpeXil Ha
BHKIJIQJIaHHS 1HO3EMHOI MOBH 3 TPAIHIIHHOTO TPAMAaTHYHOTO MiIX0y Ha OLIBII
KOMYHIKaTUBHI Ta IHTEpakTHWBHI MiAXOAM NpPUHIC HOBI 3MIHM Yy crocobax
BHUBYCHHS IHO3EMHHX MOB.

OcranHi TEHJICHII B HaBYaHHI 1HO3€MHOI MOBH, SKi BiJOOpakaroTh IIi
3MiHH, BKIIIOYAIOTh: KOMYHiKaTiBHE BUKIanaHHs MoBu (Lee & VanPatten, 2003;
Nunan, 1989; Savignon, 1998); (Bush & Terry, 1997; Dunkel, 1991; Lafford &
Lafford, 1997; Pennington, 1996), Crangaptu 3 BUBYEHHS 1HO3EMHHX MOB
(National Standards, 2013), Bukianganus kynstypu (Galloway, 1985; Kramsch,
1993a, 1993b; Lange, 1999), 3mictoBa inctpykuis (Bragger & Rice, 1998;
Genessee, 1998; Leaver & Stryker, 1989), HaBgaHHS MOBH IJii KOHKPETHHX
mineir (Douglas, 1999; MacKay & Palmer, 1981), kypcu s cTyneHTiB, 1o
BHBYAKOTH criagmuHy (Merino, Trueba, & Samaniego, 1993; Reber & Geeslin,
1998; Valdés, 1995), dokyc Ha Gopmi B mporeci BuBueHHs Apyroi moBu (SLA)
(Doughty & Williams, 1998), i aBrentnuna omuinka (Hancock, 1994; Liskin-
Gasparro, 1996; Moore, 1994; Stansfield, 1994; Wiggins, 1989, 1993, 1994).

3 pes3ymbTariB I[BOTO MOCTI/KEHHS, OYEBHIHO, IO Ti KaTeropii, sKi
BHUKIJIMKAJIM HEBICBHEHI BINOBIiT, MOTPeOyIOTh MOANBINHNX JOCTIIKCHD 1
MOBMHHI IHUPOKO PO3IJLAaTHCA Ha KypcaX IiJIBHIICHHA KBamiQikarrii
BUKJIaJa4yiB, poOisiuM ix O0OI3HAaHMMHM TIIpo pi3HI MOMJIMBI  cTparerii
BUKOPHCTaHHS KOPEKINIHOTO 3BOPOTHOTO 3B'I3KY, BHUKJIAIaHHS T'PAMAaTUKH Ta
BUKOPHCTaHHS PI3HUX METONIB HAaBYAHHS JUIS 3aJ0BOJICHHS 1HIMBIITyaTbHUX
noTped CTYIEeHTIB.

Pesynbratu 11bOTO JOCIIKEHHS 1010 KPUTEPil eeKTHBHOCTI HaBYAHHS
ino3eMHnX MOB B CIIIA MoxyTh OyTH IIikaBUMU 1715 0araThOX TPYI: BHKJIAIa4iB
1HO3eMHOT MOBH, aIMiHICTPaTOpiB, SKi MPAMIOIOTh 3 BHUKIAAaYaMU 1HO3EMHOI
MOBH, MaiiOyTHIX BUHTEINB iHO3EMHUX MOB, IIEATOTIB, AKi TOTYIOTh MalOyTHIX
BUYUTEINIB, ITEAAr0TiB KypCiB MiABUIIECHHS KBaTi(iKamii BUUTEITIB iIHO3EMHIX MOB.
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LOOK AT THE EDUCATION SYSTEM «WHAT IS MORE
IMPORTANT KNOWLEDGES OR SKILLS?»

Yermolenko L. V.

Volodymyr Dahl East Ukrainian National University

Knowledges are the foundation skills are changeable.

The leading firms prefer to employ specialists with the diploma 10+. For
them knowledge is more important factor.

The University is considered as a technical school in which lectures on
different subjects are provided by the leading scientists (PhD, professors,
academics). The head of the departments are the leading company officers and
the executives managers. There are a great quantity of high education institutions
that are characterized by not high rating on the rate scale. Their teaching process
is carried out on the base of some authors manuals. The feedback with the
students is based on these manuals. The students are evaluated by «satisfactory»
mark only one or two times a year. The future of our education will be
backgrounded on online technology. But now there is no possibility to transfer
all the subjects on such education:

Online technology is the technology which is successfully developing. It
will certainly change the education quality especially when famous scientists or
leading developers are sharing their experiences and knowledges.

But the computer never change alive communication with a teacher.

The next important condition is the employers of great enterprises and
qualified experts have to be attracted to writing training programs at the
university.

Teachers need real feedback to guarantee effective teaching. For this
purpose, ETM (Effective Teachers Measures) program is used.

The classroom have to be equipped with a camera of observation. Such a
system will require a huge investment.

It will require about 5 billion dollars to such a system in USA. It seems a
very huge total but it corresponds about 2 percent from annual teachers” salary.
This will allow to provide teachers feedback ant to use it. This system will
provide a good benefit for the country. Due to it the students will receive perfect
education and to find a good useful job.

This system will guarantee justice, honesty in education process.

Every country on the Earth is reforming public education.

There are two reasons for it.
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The first of economic reason. How are children educated to take their place
in the Economies of the 21th century?

It can’t be anticipated what the economy will look like at the end on the
next week. The second reason is cultural identity, globalization.

How can this circle be squared? Doing what they did in the past:

- Such a way alienating millions of kids.

- In the earliest time in Great Britain the children were told to work hard to
do well. With a good degree they can find a good job but now children do not
believe that they could find such a job. To change the situation, the standards of
Great Britain education have to be raised. The current system was designed and
conceived for 18" and 19" centuries. It was created in the intellectual culture of
the enlightenment era and economic circumstances of industrial revolution There
were no systems of public education. So education paid for by taxation was a
revolutionary idea.

It was considered the children from poor families are incapable to learn, to
read and to write

Education was driven by an economic imperative of the time.

The intellectual model of the mind meant two types of people:

- academic-smart people,

- nonacademic — non smart people.

Public education is based on economic and intellectual considerations.
Now it is necessary to think differently about human capacity. Knowledges are
divided into academic and nonacademic, abstract and theoretical.

It is necessary to admit that effective learning happens in groups,
collaboration. Such an example is Khan Academy — a free world class
education for anyone and anywhere. This academy is an organization on a
mission.

The essential idea of education — to become scientist and to carry out
scientific activity. But the developing of creativity has to become the most
important factor in every education system.

Our university provides such an activity from pupils to master degree
students attracting them to scientific developing processes. They are not afraid to
risk. Because who can not mistake can't be creative.

Reference

1. Ken PoOuHCOH: mopa MeHSThL CHCTEMY oOpasoBanust [Enexrponnmii pecypc] —
Pexxum noctymy gm0 pecypey: https://newtonew.com/school/ken-robinson-pora-
menjat-sistemu-obrazovanija.
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VI. CYYACHI IPOBJIEMHU MAIIMHOBYJIYBAHHS,
XIMIYHOI TH)KEHEPII, EKOJIOT'II TA EKOJIOTI'TYHOI
BE3IIEKHA

BILIMB IIIJIAMOHAKOIIMYYBAYIB COJIOBOIO
BUPOBHUILITBA HA CTAH HABKOJIMIIIHLOT' O
CEPEJIOBUILA

Moxonbko B. L., 3youos €. L., Oxepenosa M. A., Cysopin O. B.

CxionoykpaincoKuil nayionanvhuil ynieepcumem imeni Bonooumupa /Jans

B Ham yac € akTyaJpHOIO TPo6sIeMa 3aXICTy HaBKOJIMIITHBOTO CepeIOBUINa
BiJl BIUTMBY TEXHOTCHHUX BIJIXOJIB, SKI HE YTHII3YIOTHCS, 8 HAKOMHYYIOTHCS Y
cxoBumax pizHoro tumy. Llg mpoGnema akTyampHa 1 mst JIucmuanchko-
PyOiaHCBPKOTO TPOMUCIOBOTO pailOHy, Ha TEPUTOPii SKOTO HAKOIMIYETHCS
3HAYHA KUTBKICTh BiAXO/IB IPOMHUCIIOBUX i IIPUEMCTB.

Haii6inpmumu B YKpaiHi CXOBHIAMH PiAKAX MPOMHUCIOBHX BIAXOIIB, IO
BKJIFOUEHI [0 CIHCKY €KOJIOTIYHO HeOe3neuHnx o0'ekTiB  Ykpainnm, €
[UTAMOHAKOMMYYBadi COMOBHUX 33aBOJIIB, HETAaTUBHUN BIUIMB KX Ha JOBKIJUIA HE
TIPUIAHSAETHCA HABITh MICIS 3yMMUHKA MiANPHEMCTBA. Y BHPOOHUUIN MisTIBHOCTL
nianpuemcta BAT «JIncnyanchka comay, sSike MPUIMHWIO CBOIO AiSUTHHICTH B
2010 porti, yTBOPIOBAJIMCH 1 CKHJIAIMCh B HAKOMHWYIYBa4dl BUCOKOMIHEpalli3oBaHi
BIIXOAW y BUIJSIAI JUCTIJICPHOI CYCIIEH3ii, IO YTBOPIOETHCS B KIUTBKOCTI
810 M  Ha | T KambLHHOBAHOI CONM, IIO BUPOOJISIETHCS, IIJIAMY OYHIIECHHS
po3coiy, cia0OMiHEpami30BaHi CTiYHI BOXM OYHINEHHS Ta3ly BaIHIHO-
BUIAIIOBAILHUX IIeUel 1 XIMBOJOOYMIIEHHS, a TaKOX HAJUIMIIKOBI MaTOYHI
PO3YMHM BUPOOHHUIITBA OikapOOHaTy HATpIIO.

Hakonn4yBaui mpoMHCIOBUX CTOKiB JIMCHYaHCEKOTO COZOBOTO 3aBOIY
po3tamioBaHi Ha JjiBoOepexoki p. CiBepcbkuil [loHenb B Mekax 3arIaBHIN
Tepacd. Y XOHIi PEKHMHHUX CIIOCTEpPEXEHb, SKi IMPOBOAWINCH Ha IUIOMI
pO3TallyBaHHS HAaKONMYYBayiB I dac poOOTH MixnpueMcTsa, Oyio
BCTaHOBIJICHO, IO HAaKONMHMYyBadi € JHKEPENIoM 3a0pyOHEHHS alioBialbHOTO Ta
KpEe10-MepresbHOT0 BOJOHOCHUX TOPHU30HTIB. B pesynbrari Qinbrparii, sika
ckiamana Bim 5-10 mo 15-26% Bim CTOKIB, IO HAOXOMWIH Y HaKONHYyBad,
BimOymocss 3a0pyIOHEHHS MiO3eMHUX BOJ XJIOPHAAMH, HITpaTaMH, aMOHIEM,
3aJ1i30M, [0 HEraTHBHO BIUIMBAE HA SKICTh ITiI3EMHUX BOJ IEPII 3a BCE KPEHUI0-
MEprebHOTO BOJIOHOCHOTO TOPH30HTY, SKHH € BXJIMBHM DKEPEIIOM MUTHOTO
BojorocTadaHHs perioHy [1]. Takok BCTaHOBJIEHO, IO HAJXO/KEHHS CTOKIB 3
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HakoIlM4yyBada B KPEHIO-MepreJbHUNA BOJOHOCHUM TOPU30HT MNPU3BOIUTHL 10
3pOCTaHHA IMBUAKOCTI PO3YMHEHHS BOIOBMICHMX KapOOHaTHHX TIOpig Ta
TEXHOTEHHOI aKTWBi3amii KapOoHaTHOro KapctoBoro mporecy [2]. Tomy
mpobiemMa 3aXHCTy BOJIOHOCHHUX TOPU3OHTIB 1 PEKyIbTHUBAIliSl HAKOIHIYBAYiB €
aKTyaIIbHOKO.

B poboti Oymo mocmipkeHO CTaH HakommdyBada mmigmpuemcrtsa BAT
«Jlucnuanceka coma». HakomumyyBau € CHOPYIOI 3arajbHOI  IUIOLIEIO
2 MIIH. M2, sKa po3dilieHa rpebmsmMu Ha 4 cekmil: cekmis Ne 1 BuBemeHa 3
eKCIITyaTalii i pekyabTHBOBaHa y 1966 p. — 3apa3 Ha HIH PO3MINIYIOTHCS
CaJIOBO-TOPOAHI TINMSHKY; cekuis Ne 2, ska BUBeneHa 3 ekciuryartarii y 1975
porti, Ta Ne 3 i Ne 4 He peKyIbTHBOBaHI.

Bynu BiniOpani npobu mmamy 3 pizHux rimbuH (0-30 cm) 3 cexmiit Ne 2
(pobu 1-4), Ne 3 (npobu 5-6), rpyHTy i3 1amMOu HakonudyBada (mpoba 7) Ta
MIPOBEJCHO aHAIi3 BOJHOI BUTSDKKHM BiTiOpaHUX Mpo0 muIamiB, pe3yiabTaTH KX
HaBeJIeHO B Tabmmi 1.

Taonuumsa 1

PesyabTaTn aHa1i3iB BOAHOI BUTAKKHU HIAMIB 3 HAKONUYyBaya

No Bouoricte, | pH, | cyxwii 3amumiok, | Kablil, XJIOPUJIU, | aMOHIiA,
npobu % OJIVH. /v’ Mr-eKB/;[M3 F/,E[M3 r/z[M3
1 32,6 7,65 0,4 2,4 0,0355 0,0066
2 35,1 7,15 2,28 12 0,497 0,0058
3 50,1 6,6 4,71 248 1,243 0,0049
4 66,6 9,24 5,04 19,2 1,775 0,0084
5 53,4 6,93 4,56 32,4 0,959 0,0081
6 71,4 9,12 10,98 82,4 5,041 0,04
7 16 7,93 0,41 2,2 0,0355 0,006

Pesynbratn aHamiziB MOKa3ylOTh, IO Yy BEPXHiM 4yacTHHI cekiii Ne 2
(mpoba 1) 3HaxomuThCs LIap IPYHTY, SIKHMH YTBOPUBCS B Pe3yJbTaTi BITPOBOI Ta
BOJHOT epo3ii TIpyHTy pJaMOM HakonuuyyBaya. 3HAUEHHs IIOKa3HHKIB
AHAI30BaHUX PEYOBMH Y BOJAHIA BHUTSKII 3 [BOTO IIapy 30irarThes 3
QHAJIOTIYHUMHM IIOKAa3HUKAMH IPOOH IPYHTY, B3ATOrO 3 IaMOW HAaKOMHWYyBadya
(mpob6a 7). 3a num mapom (rmOuHa 7—10 cM) 3HAXOJUTHCS MLIap, IO MAaE
HEWTpalbHY peakKIif0 Cepe/OBUINA, BMICT XJIOPHIIB Ta IHIIUX COJEH
migBUIIeHui. [3 30inpmenHsaM rmubnan Bigdopy mpod (25—-30 cM) KoHIIeHTpaist
corteii (1o CyXOMy 3aiTHIIKy) 301TBIIYEThCS 1 CKITaae 0 5 I/7IM°, B TOMy 9HCIT
xmopumis — go 1,77 r/);(M3 , Y ABa pa3u 3pOCTae BOJOTICTh nutamy (Big 32,6% mo
66,6%). Takum dmHOM, BigOyBa€ThCS TPOMHBKA [UIAMY aTMOC(HEPHUMHU
omnagamu.

Bepxniii map nmamy y cekmii Ne 3 mae Bucoky Bosoricte — 53,4%.
BongHa BUTSXKKa 3 HBOrO MIiCTHTH 4,56 /oM’ BOJIOPO3UMHHUX COJIEH, B T 4
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XJIOpUIIB 10 1 r/mv°. Ha rom6uni 10 cM peaxiiisi cepeloBHIla BOJHOT BUTSKKA
nyxHa (pH — 9,12), BMicT Bogopo3unHHEX coieit — 10 11 r/am’, y Tomy wrcri
XJIIOpUIIB — 110 5 r/mv’. Y ceknii Ne 3 3MicTH MeHII MOMITHI, OCKIIBKM BOHA
Oyna BEBeEHa 3 eKCILTyaTallii mi3HiIIe.

TakuM dYWHOM, HaBiTP TPH BIACYTHOCTI (imbTpamiiiHmX BTpar i3
HaKOIMYyBaviB, BOHU 3AIAIMIAIOTHECSA DKEPETIOM 3a0pyqHEHHS MiI3eMHHUX BOJI,
CAMOOYHINIEHHS SKAX TiJ BIUTMBOM TiJPOJAWHAMIYHUX TMIPOIECiB TOTpedye
3HAYHOTO Yacy. ToMy akTyalbHHM € TIONIYK IIIAXiB yTHIi3amlii BiAXOXiB Ta
JKBIAAIT MITAMOHAKOITYyBayYa.
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ETOJIOTTYHE 3HAYEHHS XIMIYHUX CUTHAJIIB Y
PAKOIIOJIBHUX B YMOBAX 3ABPYIHEHHSI BOJHOT' O
CEPEJIOBUILIA

Bbainosa H. K.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

XiMI4HI CUTHAIY JIJIsl paKOIOIiOHHUX € MPIOPUTETHUMH B peaiizalil pi3HUX
(bopM BHYTpIIIHBO- 1 MDKBUIOBOT B3aemoii. Cepes cucTeM XiMiYHOI 4yTJIIMBOCTI
y PaKomOAiOHMX CHUTHaJbHE 3HAUCHHS Mae HIOXOBa cHCTeMa. B ymoBax
3a0py/IHEHHS BOJ| BOXKJIMBO JIOCHI/PKYBATH NMPUYMHHU 3MiHM KOMYHiKallii TBapHH,
MOJKJIMBICTh OIIHIOBATH XIMiYHE OTOYEHHS 1 MIPUCTOCOBYBATHUCS /IO ICHYBaHHS B
HBOMY.

Ha mincTaBi BacHUX 1 JIiTEpaTypHUX AaHUX MPOBEICHO aHajli3 eTOJIOTIYHOT
3HAYyIIOCTI peaKlii HIOXOBUX PEIENTOpiB pakonoAiOHMX Ha 3a0pyIHIOI0Yi
PEYOBUHH.

HroxoBa cucrema pakonofiOHMX XapaKTepPU3YeThCS BIOPSIKOBAHOIO
OynoBoro mepru(epruuHOi YaCTHHU 3 JIOKAIBHUM PO3TAallyBaHHSIM CEHCOPHHX
IMIETHHOK €CTETacKiB Ha 30BHIINIHBOMY JDKIYTI aHTEHHYJ; 1HHEpBali€lo
€CTEeTacKiB BEIWYE3HOI0 KUIBKICTIO (0 COTHI THCSAY) OIMONSPHUX CEHCOPHHUX
HEWpOHIB; HEHTPAJIbHUM INPEICTABHUITBOM B HAHOLIBII BEIUKUX | IHTEHCHBHO
PO3BHHEHUX HEWPOMiNsX JelTolnepedpyMa — MapHUX OJIb(PAKTOPHHUX YacTKax
[1]. Januit BUJ 9yTIMBOCTI Y pakomnoAiOHUX 3a0e3nedye CIpHHHATTS i 00poOKy
NOTY)XHOTO TMOTOKY iH(opmanii mpo XiMiYHEe OTOYEHHsS TBapWHH 1 BU3HAYae
0araTo JXUTTEBO BaXJIMBHUX (DOPM MOBEIIHKH.

Haii0inpm 4yTiMBOIO i B TO e 4ac BPa3JIHBOIO JIAHKOI XEMOCEHCOPHOT
cucTeMH € 11 nepudepuyuHuii B, SKHii 0e3M0cepeJHbO KOHTAKTYE 3 XIMIYHUM
orouyeHHs M. [loporu peakiiii XxeMOpeLenTopiB ICTOTHO HUXKYE, HIX I[OPOTH
KIHIIEBOTO pe3ylbTaTy IX CTUMYISUil — moBeaiHku. [Ipore, mMOBemiHKOBI
BIJIMIOBI/II TPOCTO PEECTPYIOTHCS, IHTEPHPETYIOTHCS 1 € 3HAYYHIMMHU JUIs
BM)KMBAHHS OPTaHi3MiB 1 MOMYJISIIIi.

YV moBeniHIi paKonogiOHUX € TOCHTH IIUPOKHUH periepTyap BiAmoBiaei Ha
MTOJTIOTAHTH, CePe]] SIKUX HAMOIIBIIT BUBYCHI 1 O10JIOTIYHO 3HAYMMI HACTYITHI:

1. OpieHTaifHO-TOCTITHANIFKA TOBEIIHKA, IO BKJIOYA€ BHUSABJICHHSA,
iTeHTU(dIKAIiI0 Ta JUCKPUMIHAII 3alaXOBHX pEYOBHH. B miama3oHi
KOHIIEHTpAIli}l, 110 BHSBJSIFOTHCS, ajleé HE HAJAI0Th HETaTHBHOTO BIUIMBY Ha
mpoIec XiMIYHOTO CHOPUHHSTTSA, CIiJ OYIKYBaTH CEHCOPHI BIAMOBIAI Ha
3a0py/HIOIYI PEYOBUHHU SIK Ha oxopaHTH [2, 3]. PakononiOHi 31aTHI BUSBIATH
LM psij 3a0pYIHIOIYMX PEUOBHH, Cepell SKUX Ha(TOBI BYIJICBOMHI, (PeHOIH,
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po3urHHI (HOPMHU METAJIB Ta 1HIII CHONYKH, IO BILIMBAIOTH OE3MOCEpeHbO Ha
XimMiyHi pemenTopu ab0 HagaOTh 3aralbHY MOAPA3HIOOYY Nit0. BusBieHHs
3amaxiB  pi3HOI  OIOJIOTIYHOI 3HAYYIIOCTI  YHPABISETHCS  BiANOBITHIMH
MOTHBAIlISIMU, alleé CEePelNHi PiBHI KOHIEHTpalild OKpeMHX 3a0pyIHIOIYHX i
MIPUPOTHUX 3aIaXOBHX PEUYOBHH, SKI BUSABIAIOTHCS PAKOMOAiOHUMH, OIH3BKi 1
CKJIaIar0Th MeHI Hixk 107 mr/i [4].

2. 3axuCHI aganTHBHI peakilii Ha 3a0pyIHIOIOYiI PEYOBHHH, SKIi MOXKHA
pO3AITUTH HA aKTHBHI (YHUKHEHHS, arpecis) i macuBHI (3apuBaHHS, 000pPOHA).
KonnerTpamnii 3a0pygHIOIOYAX pPEYOBHH, IO BHUKIMKAIOTH 3aXWCHI peakIlii
pO3MIIAAAIOTh K TOKCWYHI. HalfBaknmBima ajmanTHBHA  peakiis Ha
3a0py/AHIOBaYl — peakIlisl yHUKHEHHS, MOYaTKOBAa JIaHKa SKOi MOB'SI3aHa 3
XEMOpEeLENTOpaMy aHTeHHYII, TaK sIK I1030aBJICHI aHTEHHYINI paykKy IEePecTaioTh
WTH BiJ TOKCHKaHTIB. 3a Qizionoriunoi cyri, ne mepmra ¢asza crpecy, peakiis
«0opoTHOa-BTEUAN.

3. Iopymennst ¢popM MOBEOIHKM HA MPHUPOIHI CTUMYIH, SIKi MEpII 3a BCe
3a0e3MeuyloTh roMeocTas (XapuoBy IOBEHIHKY) 1 30epeXeHHs BHUIY (CTaTeBY
MOBEAIHKY). SIK MpaBWilO, TMOPYIICHHs HIOXOBOI YYTJHMBOCTI MiJi BITMBOM
TOKCUYHUX PEYOBHMH, TAKUX SIK TIMOCMIs, aHOCMis, Ai30CMis MPHU3BOIATH JIO
BIIIOBIMHUX 3MiH €TONOTIYHNX (YHKLOIH — TalbMyBaHHS, 30UTBIICHHS
TPUBAJIOCTI 1 3HIKEHHS I1HTEHCHBHOCTI MOBENIHKOBOI BiAIMOBiAi, MOBHE Il
0moKyBaHHS, a00 BHKJIMK MMapagoKCaTbHOTO e(heKTy.

Xapaktep BIAIIOBiAI MMOBENIHKOBOI PeaKIlii HAa MOJIOTAHTH 3aJCKUTh Bij
MTOXOJDKEHHS, XIMI9HOI CTPYKTYpPH PEUOBHHH, MEXaHI3My 1 TPHUBAJIOCTI BILIUBY,
KOHIIEHTpaIlii, IPOCTOPOBO-YaCOBOi AWHAMIKH, IHAWBITyaTbHUX OCOOIHBOCTEH 1
CIIoco0y JKUTTS TBAPHHH, A TAKOX HASIBHOCTI CYITyTHIX €KOJIOTTYHHUX (DAKTOPIB.

INoBeninkoBa peami3allisi BiJIOBiJIeH HIOXOBHX DEIENTOPIB PAKOMOMiIOHMX
Ha 3a0pyJHIOIOYl pEYOBMHM Mae€ 3HAYEHHS, IepIl 3a BCe B Jiama3oHi
KOHIIEHTpaliid, fKi IIe HE MNPHU3BOAATH [0 BHPWKEHUX CTPYKTypHHUX abo
(YHKIIOHAIBHUX TOpYIIEHb B OpraHi3mi. 3MiHAa TOBEIIHKH, BHKJIMKAHOL
MTOPYIIEHHSM XEMOPELEIIIi{, IPOSBISETHCS:

- TpH 3HAYHO MCHIIMX KOHIICHTPAIlSAX, HIDXK OUIBIIICTh  IHIHMX
cyOneranbHHUX e(eKTiB;

- TP KOPOTKHX EKCIIO3ULIsAX (YHUKHEHHS 3a0pyAHIOBauiB BiIOYBa€ThCA
BXKE B IIEPIIIl XBUJIMHU TECTYBaHH);

- sk (hopMa O10JIOTIYHO 1 EKOJIOTIYHO 3HAYYIINX aJaNTHBHUX PEaKIil.

BusiBrieHnst HecnienmuigHUX 1 BUAOCTICITU(BIYHAX PEaKIlid paKkomoIiOHuX,
IHIIIHOBaHUX HIOXOM, SIK TIOBEIIHKOBUX MapKepiB OI[IHKHM BIUIMBY MiHIMAaJTbHHX
TOKCHUYHUX KOHIEHTpAIii TMONIOTaHTiB, € TEPCHEKTHBHUM HAlpsSMKOM
€KOTOKCHUKOJIOTIYHHX JIOCITiIKEHb.
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CYYACHHUI CTAH TA IJISIXHA PO3POBKY TEXHOT EHHUX
POJOBHII] CEBEPOJOHENBKO-TNCHYAHCHKO-
PYBIKAHCBHKOI ATJTOMEPALT HA TIPUKJIAJI
HAKOIIMYYBAYIB BIIXO/IIB COI0BOI'O BUPOBHUIITBA

3youos €. 1., Moxonbko B. 1., Oxepenosa M. A., Cysopin O. B.

CxionoyKkpaincoKuil HayionanvHuil yHigepcumem imeni Bonooumupa /lana

VY 3B’S3Ky 13 BUYEPIHICTIO 3araciB KOPUCHUX KONAJIMH BENWKHN iHTEpec
MIpeACTaBiIsie po3po0Ka TEXHOTEHHUX PpOJOBHUIN. B sikocTi Takoro pojoBuina
MOXYThb PO3IJISJaTHUCA HAKONHMYYyBadi BHCOKOMIHEPaTi30BaHMX MPOMHCIOBUX
CTOKiB BHPOOHUIITB KAIBGIWHOBAHOI comu. HalOuUTeII MIKigImBIM i 00'eMHHM
BIIXOJIOM BHPOOHUIITBA KaJIbIMHOBAaHOI COAM aMiadHHUM crocoOoM €
JWICTHJIEpHA CYCIIeH3is, ii KUIbKicTh ckiamae 8—10 M Ha 1 T comu. Boua siBisie
c00010 PO3UMH XJIOPHIIB KaJIBIIIIO i HATPIIO, TIAPOKCHITY  Cyab(aTy KalbIIio i3
3aralbHUM MacOBHM BMICTOM KOMMOHEHTIB 15—16%. CrtymiHb BUKOPHCTaHHS
JHMCTHJIEPHOT PIJMHU B IPOMHCIOBOMY MaclITadi IOCHTh HE3HAYHA, 1 TOMY BOHA
3BHYAIHO HANpaBISIETHCS B IIIAMOHAKONHMYYBadi, TaK 3BaHI «OUTl MOpPS».
[IramorakoMUIyBadi — CIIEMiabHO MiATOTOBIEH] TUIOMII HA TOBEPXHI 3€MIIi,
obOHeceHi pambamm BHcOTOl0 1O 20 M. BoHEM 3aliMairoTh COTHI TeKTapiB
3eMENbHUX YTifh 1 BUMArarTh Al IXHBOTO CTBOPEHHS W yTPUMAaHHS BEHUKUX
KariTaapbHAX BUTpaT. KpiM TOro, BOHN € JpKepeaMH iHTeHCHBHOTO 3a0py/THEHHS
Mi3eMHNUX i TIOBEPXHEBUX BOJ XJIOPUAAMHU HATpit0 W KambIlifo. CHcTeMaTinaHe
HarpoMajpKeHHs] JIUCTHJICPHOI PpIIMHU CTBOPIOE JIOJATKOBMI Hamip Ha
MpoTHINBTPAifHIA eKpaH, mo 30uTbirye i iHQUIBTpamito 3 HaKOMMYyBaya.
Ilpn 1npoMy BHHHMKae 3arpo3a 3a0pyAHEHHS MiJI3€MHHX BOJ Yy paioHni
[IUIAMOHAKONMYYBa4YiB 1 HAAXOMKEHHS IUKI[UIMBUX PEUOBHH Yy JKepena
BOJIOTIOCTaYaHHs, Yy TOMY YHCII ¥ HHUTHOTO, IO MOXE 3aBIaTH HEOOOPOTHOI
LIKOJTH, SIK HABKOJIMIITHEOMY CEPEAOBHIILY, TaK 1 3J0POB'IO JIFOIMHH.

B po0orti mpencrarieHi pe3yapTaTd AOCITIKEHb 3 BU3HAUCHHS XiMIYHOTO
CKJIaay Ta TIOIIYyKy OUIAXIB yTWioi3amii ImjaMy 3 — HaKoONMYyBadiB
BHCOKOMIHEpai30BaHUX MPOMHUCIOBUX CTOKIB JIMCHYaHCHKOTO COIOBOTO
3aBony. HakormmuyBaui, 3aransHoro ruromero 177,6 ra, po3ramoBaHi Ha JIiBOMY
oepesi p. CiBepcbkuii JIoHEIs Y BOJIOOXOPOHHIH 30HI PIKM B MEXax 3aruIaBHOI
Tepacu. B HakommuyBau «Oime Mope», Mg Yac BHUPOOHWYOI MisIIBHOCTI
mignpuemctBa 3 1892 mo 2009 poxw, BiIBOIMIKCS BUCOKOMiHEpali3oBaHi CTidHi
BOJH, 0 SKUX BiTHOCSATHCSA AWCTHIIEPHA CYCIEH3id (CTiK 1), 3TyIieHa miaMoBa
CYCIeH3isl PO3CONOOYNCTKH (CTiK 2), HAIJIUIIKOBI MAaTOYHHKH BUPOOHHUIITBA
ounmienoro NaHCOj; (ctik 3), a Takox nmpomMuBHI Boau BupoOHunTBa Na,CO; Ta
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ounienoro NaHCO; (ctik 4), cToku XiMBOJOOYHCTKH (CTiK 5), atMocdepHi
oIy 32 BUPAaXyBaHHIM BHIIAPY 3 IOBEPXHi HaKOMH4YyBada (CTik 6). YcepenHeHi
00’eMH Ta CKJIaJ CTIYHHUX BOJ, IO HAAXOIIIIN B HAKOMYYBAad Ta BiBOIIIINCH 3
HBOTO, TIpencTaBieHi B Tabmmmi | (y po3paxyHKy Ha BHPOOHHIITBO
KaITBIIMHOBAHOI coaW B KibkocTi 46,2 THc. T/pik 1 OikapOoHaTy HaTpito —
8,5 Tuc. 1/pik).

Tabnuus 1

KinbkicTb Ta ckiIaa cTiYHUX BOJ, L0 HAAXOAMIM 10 HAKONMYYBa4a «0ijie Mope» Ta
BiIBOIUINCS 3 HHOTO

3
Ne 0OG6’eM CTOKIB, Crnajt, r/am =
CTOKY THC. M°/piK CI | Ca®" | Mg | SO4* | NH," | Na' Cyxuid
3JIHILOK
HaznxookeHHs. B HAKOIMYYBay
1 510,0 99,0 | 28,0 - 0,7 03 | 29,2 157,2
2 14,3 164,0 | 0,02 | 4,0 3,4 - 107,0 2784
3 IIpamroBanu 3a cyxum crocobom 6e3 HaIIUIIKy MaTOYHUKY
4 120,0 10,2 | 45 - 0,5 1,2 5,5 21,9
5 5,6 16,5 - - 4,0 - 120,0 289,0
6 100 - - - - - - -
Bcroro 7443 96,1 | 25,2 - 0,65 | 0,38 | 27,0 149,3

Jlyis momryky IUISXiB yTHITi3alii HAKOIMYyBa4iB COAOBOTO BUPOOHHIITBA B
2019 porii npoBesieHi AOCITIHKEHHS 3 BU3HAUEHHS €JIEMEHTHOTO CKJIaay IIamy,
pesynbTaTH HaBeneHi B Tabmuui 2. Hacumua maca mutamy ckmagae 0,63 r/em”,
BTpaTyu Ticis mposkaptoBaHHs — 27% Mac., KUIbKICTh JAIOKCHUAY BYIJICIO, IO
BUAUISETHCS TIPU XIMiYHOMY po3urHeHHi 6mm3bko 30% mac.

Tabnuus 2

EnemMenTHHI cKiIa] M1aMy 3 HAKONNYYBa4iB JINCHYAHCHKOTO COA0BOI0 3aBOAY B

2019 poui
Enement Ca” [Mg™" [Fe’| CI' [SO,” | Heposuunni nomimxu | Bosnora
Konnenrpamis, % mac. 32,0 1,2 [(0,23[0,48( 1,34 2,2 11

Ha migcraBi mpoBeseHOro €eMEHTHOrO aHajli3y BH3HAYEHI CIIONYKH, II0
BXOJIITh JIO CKJIANy Iiamy Ta ix BMICT (y % Mac.): kKapOOHATIB KaJbIlil0 Ta
MarHito mictutbes 1o 85, xmopuaiB ~ 1,3, cynbdaris ~ 1, okcuny 3amiza (I1I) mo
0,5, He pO3YMHHUX AOMIIIOK ~ 2,2, BojtorH ~ 11.

OpHUM 3 [UBIXiB BHUKOPHCTaHHS AWCTWIEPHOI PIJMHH € 3aBOJHEHHS
HadroBUX 1mapiB ab0 TOXOBaHHS iX y COJBOBI BHPOOKH CBEpIJIOBUH
BuityroByBanHsi NaCl. OfHak 11i MeTomy NOIUIBHI MPH HasBHOCTI MOONIU3y i3
COZIOBMM BUPOOHHIITBOM Ha(pTOBHX 200 COILOBUX POJIOBHUIIL, TOMY HE MiAXOAATH
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s periony CeBepononenbko-JIucnaanceko-PyOixkaHcekol — arsomeparii - it
YkpaiHu B Oiiomy.

Ha mincraBi mpoBemeHOro XiMIYHOTO aHami3y CKJIamy MUIaMy, SKHA
MMOKa3aB HasABHICTE 10 85% wmac. kapOOHATIB KaibIlil0 Ta MarHilo, Ha Haml
TIOTJISNl, HAWOINBII TEepCIeKTHBHI HACTYIHI NIIAXH PO3POOKH TEXHOTEHHOTO
POIOBHINa — HAKOIMYyBa4ya COIOBOTO BUPOOHUIITBA: BUIUICHHS 3 TUCTHICPHOI
plovHA HEPO3UYMHHHX JOMIIIOK IicKy, KapOOHATy KalbIlifo, BallHa, CyIb(daTiB i
3aCTOCOBYBaHHA IX y BHpPOOHHUIITBI IIeMEHTY a0o Ui Melnioparii KHCIuX i
COJIOHIIEBHX IPYHTIB, OTPUMAaHHsI OENIITOBOTO B’SKYYOro, XiMiYHO OCaJHKEHOTO
KapOOHaTy KaJIbIIiI0 Ta aHTHOKEJIETHUX ITPENapariB Uil MiCbKHX JIOPIT.
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CHEMOSENSORY SYSTEM OF CRUSTACEANS AS A
PERSPECTIVE OBJECT OF AQUATIC ECOTOXICOLOGY

Blinova N. K.
Volodymyr Dahl East Ukrainian National University

Valuable growth and development of organism is carried out at the
optimum indexes of factors of environment. For water organisms are such
indexes the temperature, pH, salinity, presence of nutritives, concentration of
oxygen, toxic components. Aquatic animals collect information about chemical
surroundings from chemoreseptor, organs of taste and smell. The organs of smell
at decapod crustaceans are outer flagellum of antennule, with specialized
olfactory sensille called aesthetascs. In the conditions of existent contamination
of water environment, chemical sensitiveness which lies in the basis of such
difficult forms of behavior as the feeding and the sexual behavior is failed.

Based on our own studies and on literature data, there are considered
peculiarities of structural-functional organization of the crustacean olfactory
system and effects of pollutants on it. Usefulness of study of the crustacean
olfactory system is substantiated as a perspective object of ecotoxicological
investigations.

Today, the crustaceans olfactory system is the subject of close morpho-
functional studies. In decapod crustaceans, this organ is studied to a greater
extent. The large body size and accessibility of chemosensor organs allowed
their successful use in morphological and neurobiological experiments. The
olfactory organ in decapod crustaceans is represented as the outer antennular
flagellum with specialized sensilla called aesthetascs. There are lots of
information on aesthetascs morphology in many Decapoda species. Peculiarities
of the structure of the lateral antennular flagellum with olfactory setae in
freshwater aquarium shrimp Neocaridina cf. Zhangjiajiensis, at the larval,
juvenile and mature specimens of marine grass shrimp, Pandalus kessleri are
described [1, 2, 3].

Distant perception of chemical stimuli in crustaceans by antennular
chemoreceptors (antenna 1) is studied. However, antennule of crustaceans is
multifunctional sensory organ with numerous sensitive structures of different
modalities. Among sensory setae of outer antennular flagellum in grass shrimp,
as well as in other species of decapod crustaceans, the most numerous specific
olfactory setae are aesthetascs. Sensory setae appeared on antennules on early
ontogenetic stages.
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Investigated the chronic effects of copper and zinc on growth of the
olfactory organs of larval grass shrimp. After exposure of the larvae within 3
weeks in solutions of zinc 20 and 60 pg/l and copper 60 pg/l for 2 weeks showed
regular decrease compared to the control of such morphometric parameters as
body length, diameter and length of the outer flagellum of antennules, the length
of aesthetascs. The greatest decrease of almost all morphometric parameters of
olfactory organ occurred when exposed to 60 pg/1 of zinc [4].

Negative influence on morphology of olfactory organs of larvae of shrimp
can be caused by ability of heavy metals to have been sorbed on the surface of
cuticular speciment and exchange their structure. Thus there is reduction of
amount of sensory bristles, the common number of the sensitive endings goes
down. Disorder of development of not only peripheral but also central part of the
olfactory system can be the result of such changes because there are data about
the presence of correlation between the quantity of aesthetascs and density of
glomerulus in primary olfactory centers of the cerebral ganglion.

Fig. 1. Outer flagellum of antennule with aesthetascs:
1 — aquarium shrimp Neocaridina cf- Zhangjiajiensis (increase x 100) [1];
2 — Pandalus kessleri (scanning electronogramme, scale 100 mkm,
increase x 70) [2].

These facts allow us to recommend the study of the olfactory system of crus-
taceans as a promising object not only in neurobiological, but also in environ-
mental, toxicological studies.
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[O0 EKOJIOTTYHOT'O ACTIEKTY PO3TAIIIYBAHHSI
CMITTECHAJIOBAJILHOTO 3ABO/IY ¥V
m. CEBEPOIOHELILK

Jlunka A. O., KpaBuenko L. B.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

B M. CeBeponoHenpk 3a 100y yTBOPIOETBCs Onm3bko 50 T cMITTs, siKe
BIANPABISE€ThCS HA MIChKMHM MOJIroH TBepaux moOyroBux Biaxoxis (TIIB)
3arajJpHo0 iomiero moHang 90 Twc. M2, po3TamoBaHuii  OJIM3bKO  ceja
CMonsHMHOBE, Ha 3eMJi, 110 HalekuTh HoBoalaapcbkoMy —paiioHy.
CeBEpPOJIOHELIPKUI ITONITOH TOBHICTIO 3allOBHEHWI 1 BUMAarae IUIAHOBOTO
3akpuTTs. Jly’ke CKiajHa CHTyaris 31 CTUXIMHUMHM CMITHHKaMH B MiChKHX
JMICOBHX MAacuBaX Ta HABKOJO CEJHUII, IO BXOIATH IO MICBKOI paau, [Ie
BIJICYTHICTh 200 HeperyssipHe BHBE3E€HHS NMOOYTOBHX BiJXOJIB MPU3BOIUTH JIO
«CMITTEBOTO KOJIATICY».

Y 2010 p. pociliceko-smoHChKa (ipMa IUIaHyBana OyAiBHHUIITBO
cMiTTecnamoBabHOTO 3aBoy (CC3) Ha Tepuropii CeBepoanerskoi TEL, mo no
peuH, TMOBHICTIO 3a/I0BOJILHSIIO BUMOTaM IoJi0 BuOopy Maiinanuuky [1]. TEL]
BXe Mae TpyOy ISl BHKHAY JMMOBHX ra3iB 3aBBHIIKH 240 M, 110 3HAYHO
CKOPOTHJIO O KamiTanbHI BKJIA/ICHHS Y TPOEKT.

3 2019 p. y CeBepoliOHENBKY IIaHYETHCSI OYAIBHUIITBO HOBOTO IMOJITOHY
st TTIB Ta 3aBoay 1o iX mepepoOili, MpoeKT nepedyBae Ha cTazii 0OroBOpeHH:
Mmicug iHoro posramryBaHHsA. Haxkanb, NIaHM MOXYTh TaK 1 3alHIIMTHCSA
HaMipamu.

Binxomu, ski He MiNAIOTHCS PELUKIIHTY, MalOTh IOTEHIIHHY €Heprilo,
Ky MOXKHA 3pOOHTH KOPUCHOIO LUIIXOM mepMiunoi nepepodku cMiTTs. | Tinbku
Ti PEUOBHHH, SIKI 3aIMINAOTHCS MICHsI TEPMIYHOT MEpepoOKH 1 HE MOXKYTh OyTH
BUKOPUCTaHI B TIOAAIBIIOMY, BIANPABISAIOThCS Ha 3Banmmie. Ilig wyac
crianmtoBaHHs 1oOyroBoro cMitTst Ha CC3 yTBOPIOETHCS IUMOBHI Ta3, IO
TiJIsIra€ OYUILEHHIO TIepe]] BUKUAAHHSIM, OCKIIbKYA MICTUTh TOKCHYHI SIK Makpo-
TaK 1 MIKp03aOpyAHEHHs, a TaKOX IIJIaK — TBEPAWH BiJXif, [0 BUBO3UTHCS Ha
noJiiroH-3Basyime. JIo TOro > YTBODIOETHCS BENIMKA KUIBKICTH TeIUIa, SKe
CIIPSIMOBYIOTB CIIOXKHBayaM abo JJisl OTPUMAaHHS eJIeKTPOSHEPTii.

Hanist, IlIseitapis Ta Snonis cnamorote Omusbko 70% ceoix TIIB,
Himeuunna, Hinepmanau i ®pannis — Onussko 40%. Hatomicte B YkpaiHi
nparoe suie oauH CC3 y Kuesi, sikuit nepepo6isie 750 T TBepaux nmoOyToBUX
BiaxoziB Ta BuUpoOmse mo 200 Ttuc. I'kanm TerioBoi eHeprii, a 1€ J03BOJISE
HIOPIYHO 3a01IapKyBaTH 10 30 MIIH. M® [PHPOIHOTO razy.
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3 MerTow OpIEHTOBHOI OIUHKH 3a0pyJHEHHs aTrMoc(hepHOro MOBITPS
OUMOBUMHU Ta3aMH Bifg moTeHmiiHoro tumoBoro CC3, mo Moxe Oyra
postamoBanuii Ha CeBepomonenpkiii TEL|, sika 3aiimae miomry Ha TepHTOpIi
[pAT «OOG’emmanHs A30T», MPOBEACHE MOJEIIOBAHHSI PO3IMOBCIOIKEHHS
IIKi[UIMBUX PEYOBUH BiJ CTalliOHAPHUX TOYKOBUX JDKepen 0e3 ypaxyBaHHS
BIUTUBY 3a0yIOBH 3 BHKOPHUCTaHHSIM OE3KOIITOBHOI NPUKIAJHOI HPOTrpamu
«OH/I-86 Kampkymsarop» [2].

Sk mxepena BukuniB oopano aumoBy Tpyoy CC3 (Ceeponmonerskoi TELL)
Ta yMOBHe Jukepeno (oOpaHa TpyOa mexy 5/6 Bucotoro 150 M), o BHUKHIAE B
atMoc(epHe TOBITPs Ti X caMi 3a0pynHrorodi pedoBHHHU. KinbKicHuil ckman
JVMOBHX Ta3iB (Jpkepeno 1) mpuiHATHHA 5K ycepenHeHuil Bij tumoBux CC3 3
utparoo 400000 M3/FOI[., a KUTBKICHHH CKJIaJ| BIAKUIHWX Ta3iB Bil yMOBHOTO
JpKepena  XIMIYHOTO — MignpHeMcTBA  (JpKepeno 2) B3iATHH 31 3BITHHX
CTaTHCTUYHUX JAHUX TPH poOOTI MiANPUEMCTBA HA MOBHY MOTY)XHICTh. Po3mip
po3paxyrakooro moss 5000x5000 M, Kpok By3JiB CiTKH — 150 M.

Pe3ynprat MonenroBaHHS — I10JI1 KOHIIEHTpALii IIKiUIMBUX PESYOBUH Ta
rpyn cymaiii (SIK PHUKIIaa HaBeIeH] Ha pHC.).
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Po3paxyHkoBi nosst KOHIEHTpalil, y yactkax I'IK,,:
a — mn (Cpax=1,03); 6 — rpyma cymanii NO;+SO,+CO (Cppex=0,34)

AmnHamiz pe3ynpTaTiB MO BCIM PEeYOBHHAM, NPHUCYTHIM Yy OUMOBHX Ta3ax,
MoKa3sye, IO JIMIIE CyMapHi BUKUIM Iy NEPEBUIIYIOTH HOPMY, HOCATAIOYH
MaKCHMAJIIFHOTO 3HAYEHHS Ha BifCTaHI MPHONM3HO 2,5 KM 1 3HIKYIOTBCS [0
BenvunH  I'JIK,, Ha BiacraHi 3 kM. DBpaxoByrouM naHylOud BiTpH,
MaJONOBEPXOBICTh Oy/iBENb CTApOr0 MicTa Ta MaiKe pIBHUHHUN perbed
MICIIEBOCTI MOKHA TPOTHO3YBaTH, IO Y MiBJEHHO-CXiJIHIM 4YacTWUHI MicTa, a
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Takox y cenumiax [lasmorpan i Cunenpkuil BMicT mmry Oyne Ha Mexi I'IK,,p,
10 He € Ay)Xe JoOpuM. BMicT iIHIIMX PEYOBHH, IO MICTATHCS y JUMOBHX ra3ax,
KOJIUBAETBCA B JIONMYCTUMUX MEXax, INPH LbOMY OCHOBHHI BHECOK Y
pO3MOBCIO/DKEHHST 3a0pyOHEHb YHHHTH kepenmo Ne 2 (ToOTO BUKHOH
IpAT «A3ot»), a me CC3. HacnpaBzi, XxiMKOMOiHaT Bke 0araro poKiB He
MIPAIIO€ Ha TIOBHY MOTYKHICTh, TOOTO MacH PEYOBHH, IIIO PO3CIIOIOTHCS, 3HAUYHO
MEHIIII.

MopentoBaHHs CHTYyallll MaKCHMaJbHOTO HaBaHTa)XCHHS Ha aTMoc(epHe
MOBITPS, HaBiTh 3 OaraTbMa CHPOLICHHSMH, JEMOHCTPYE NPHHIHUIIOBY
MOXUIMBICT  (yHKIiOHYBaHHS cydacHoro CC3 (3  ©OararocTynmeHeBUM
OYMIICHHSAM BIJKHIHUX Ta3iB) 0e3 3aBAaHHSA MIKOAW aTMOC(EpHOMY IOBITPIO B
MeXax IPHIIETIINX TEPUTOPIN Ta 370pOB’I0 HACEIECHHS.

JlitepaTypa

1. PekoMeHIAIMH [0 IPOCKTHPOBAHUIO U SKCIUTyaTal[ii 3aBOJIOB 110 CKMIAHHIO TBEPABIX
ObITOBBIX 0TX010B / Pesxum moctymy: http://www.libussr.ru/doc_ussr/usr_14073.htm
2. https://freesoft.ru/windows/ond86_kalkulyator versiya 10
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BUBUYEHHA TEXHOJIOT'Ti IEPEPOBKH
CKUIOBMICHMX BIAXO/IIB

Inikina 1. M., Mimenko C. O., I'zikin M. A., 3youos €. 1.
CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

Ha manmii 9ac roctpo cToiTh mpoOiieMa mepepoOKH BiIXOJiB, 0COOINBO
MoOyTOBUX. bBuMbHIiCTe KpaiH BXKE€ HABUWIMCA 1 IIOBHICTIO MiATPUMYIOTH
Iporpamy i3 COpTyBaHHsS NMOOYTOBHX BiJIXOXIB 3 MOJAJIBIIOIO iX MEpepoOKOIO.
Jnst mepepoOKM IUTaCTHKOBUX 1 METajeBUX BIIXOMIB OylM CTBOpEHI HOBI
TEXHOJIOTii, MOAEPHI30BaHi iCHyIO4i ycTaHOBKH. HailOunpmr HecramoBaHUMU i
Ba)KKOIEepepoOsiEMUMH TOOYTOBUMH BiZIXOJJAMH € CKIIOBMICHI BiJIXO/IH.

Jlanuit BUJ BIIXOMIB CXWJIBHHH JO TUIABIICHHS, aji€é MpPU Ay)Ke BHCOKHX
Temiieparypax — 3a3Buyaii nonan 1400 °C. 3a cBOiM CKJIQJIOM CKJIO MIiCTHUTh Psijt
okcuiB MetainiB 1 Hemetaiis (Si0,, B,0s, P,0s, TeO,, GeO,) 1 nesikux ¢propuais
(manmpuxiaz, AlF;). Camo mo cobi ckI1o e CKIaJHIHA 3a CKIIaJOM MaTepiai.

Bueni H/II B Pocii po3pobuiu TexHomorito. BoHa 3acHOBaHa Ha TepMidHiH
mepepodIi CKJIO-MICTATh BIIXOMIB 1 HAa3WBAEThCA TEXHOJOTIA IUIA3MOBOI
mepepoOku. B pe3ympraTi Takoi mepepoOKH 3 HEOPraHIYHOI YaCTHHH BiIXOMiB
OTPUMYIOTHh OazanmpToBHil mmak. [licms Toro, sk BueHi HJII BuBummm ¢izuko-
XiMiYHI Ta iHII BJACTHBOCTI OTPUMAHOTO MITAKY, TO 3MOTJH TPHUITYCTUTH HOTO
3actocyBaHHs. OTpUMaHUH IIJTaK MOXKe OyTH BHKOPWCTAHUH ISl BUPOOHUIITBA
MiHEpaJbHOTO BOJIOKHA 1 BUPOOIB 3 HBOTO, 33 CKJIAQJOM IUIAK OJM3BKHH [0
CKJIOBOJIOKHY, TOMY TIPONOHYIOTh HOTO BHKOPHCTOBYBATH SIK 130JISLIIHHMI
Martepiai [2].

Cxiio 100pe TUIaBUTHCS, 3HAUUTH HEOOXiJHO BHKOPHCTOBYBAaTH IO
BIIACTUBICTH B IPOIIECi MepepoOKy CKIOBMICHHX BimxomiB. Y CHY im. B. Jlans
Oyna po3pobieHa TEXHOJOTiS OTPUMaHHSA XIMIYHHX CHOJNYK B pPO3IUIaBi
TEIJIOHOCIS. Byo BUBYEHO psifi XIMIYHHMX MEPETBOPEHb, TAKUX SIK OTPUMAHHS
BOJIHIO, raszuikallisi Kam'sHOro i Oyporo BYruLIs, OKHCIIOBaHHS BYTLLIS [0
CHHTE3-Ta3y, YTWIi3allis TYIPOHY KOKCOXIMIYHUX MIAMPUEMCTB, OTPUMAaHHS
etuieHy. ToMy ifes mpo BHKOPHCTAaHHs PO3ILUIABY TEIUIOHOCIS VISl MepepoOKu
CKJIOBMICHUX BIIXOHIB 3'IBHJacs HE BHIIAQJKOBO. BWBUYMBIIM HEOpraHidHI
MaTepiand, SKi MOXHAa BHKOPHUCTOBYBAaTH $K TEIUIOHOCIH NPUHIIIN 10
HACTYITHOTO BHCHOBKY. BHKOpHCTaHHA B $KOCTI pO3IUIaBy TEIUIOHOCIS
EBTEKTHYHHX CyMilllell HEOpTaHIYHUX COJEH MOKE JO3BOIUTH 3HH3UTH POOOTy
temneparypy mporecy mo 200-600°C 3amicte 1400-1700°C. Takox MokHa
Oyme BHKOPHCTOBYBAaTH peakTop HaBiTh 3i crami X18H10T, i BiamMoBuTHCS Bin
TPOMI3JIKMX METATYpriiHUX Tedei.
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Ha puc. 1 npexacraBneHuil 3aranbHUil BUIISLA PO3ILIABYy CKJIa pa3oM i3
PO3IJIABOM  TEIUIOHOCIS (EBTEKTHYHA cymiml coield MetaniB). Ha puc 2
Ipe/ICTaBIeHa TeIUIOTBOPHA 3[AaTHICTh PO3IUIABY €BTEKTHYHMX CyMIIlIeH coleit
pu Temneparypi 450°C, nHa puc. 3 — npu 500°C u Ha puc. 4 — npu 550°C.
3aexHICTh TEIUIOTBOPHOI 3/IaTHOCTI BUBYAIM HAa TAKWX EBTEKTHYHHUX CyMiIIax:
ZnCl,-KCl, CuCl-ZnCl, Ta KCI-CuClL

700 q -é-znCiz-KCl
600 4 —=-cucrzncn
| & rercuar

TEIIOTBOPHA 31ATHICTh,
Jix/Mos

== Q===

0 10 20 30 40
Maca posIIaRy, r

Puc. 1. 3aranpHuii BUTTISAI pO3IUIABY Puc. 2. 3anexHicTh TETIIOTBOPHOT
CKJIa 3 TEIUIOHOCIEM (CyMIIll Couteit) 3IaTHOCTI PO3ILIaBY Big HOTO Macu y
peakropi npu 450°C
£ 900 q-e-znci-KCl o 1200 9 —s-gacn-kal
S 800 {—=-cucrzaciz E &= CuCl-ZnC12
2 ) 21000
E 700 o =& Kcl-cuCl A E =& KCLCuCl
5 £ 600 A - S 2 800 1 B
= £ 500 1 = 8
=< 22 600 1
;—-§ 400 £%
2™ 300 5 o
2 =
=200 A % & -
5 10 = Eam
0 - y y 0 , : x .
0 10 20 30 40 0 10 20 30 40
MACaA PO3ILTABY, I MACA POSILIABY, I
Puc. 3. 3anexxHICTh TEIUIOTBOPHOT 31aTHOCTI Puc. 4. 3anexxHicTh TEINIOTBOPHOT
PO3IUIaBY BiJ HOTO MacH y peakTopi mpu 3JIaTHOCTI PO3ILUIABY BiJ HOTO MacH y
500°C peakropi pu 550°C

AHaJ'IiSyIO‘II/I pe3yiibTaT, MOXHA [PUITYCTUTH, IO TeHJ'IOTBOpHO.f

3patHocTi eBTekTHyHOi cymimni CuCl-ZnCl, mpu 500 ta 550°C moxe Oyrn
JOCTaTHBO JUIS PO3ILJIaBy CKJIOBMICHHMX MaTepialiB Uil iX MepepoOKH y iHIIWHA

MIPOMYKT.
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BUBYEHHS IIEPEBIT'Y IIPOLHECY OTPUMAHHSA
AIB3ONPOINJIOBOI'O ETEPY 3 I30IIPOIIAHOJIY B
AEPO30JII KATAJI3ATOPA

[nikina I. M., I'nikin M. A., 3youos €. L.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

OgHuM 3 METOMIB BHPOOHHIITBA BHCOKOOKTAHOBHX OCH3HMHIB €
3aCTOCYBaHHS KUCEHbBMICHUX OKTaHO30UIBIIYIOUMX JOOABOK, SIKI pO3POOISIOTH
Ha 6a3i criupriB. ToOTo, H0oAat0UM eTep 10 OEH3UHOBOI (paKiii, OKTAHOBE YHCIIO
301IBLIYETHCS MPAKTHYHO 110 92-95 op.

Meroro naHoi poOOTH OyNlO BUBYMTH Ta OI[IHUTH MOXJIMBICTH mepediry
mpoliecy oTpuMaHHsl aiizonporiiosoro erepy (JII1E) 3 izonponanony B ymoBax
TEXHOJIOTIT aep030JIbHOTO HAHOKATAITI3Y.

Posrsapn icayrounx meroniB orpumanss [JIIE moxasye meski dakrtu, sxi
ICHYIOTB y TEXHOJIOTii aepO30JIbHOTO HAaHOKATai3y. MeTo, SIKHii BUKOPUCTOBYE
TeTEPOTIONIMEPHI KOMILICKCH SIK KaTalli3aTop, IMOKa3ye, IO MpoIec Iepedirae
mpu 150°C i3 wacoM KOHTaKkTy & ¢, BMICTOM BOJIM y CHpOBHHI 10 2% Mac.
JlonaBaHHs 10 KaTani3aTopy OKCUAY BaHaIito 30ibiye cenekTuBHicTh mo JJITTE
[1]. Meron, B sIKkOMy BHKOPHUCTOBYIOTH MeTalieBi OJIOYHI HOCII MOKa3ye, IO
mporiec nepebirae mpm 150-300°C, akTuBHa pedoBHMHA Karaimizaropa (coii
METaJliB) HAHOCUTBHCSI Ha OJIOYHUI HOCIH Ta PO3KIATAETHCS IO OKCHIIIB METalliB.
Tomy sik KaramizaTop NpuiiMae y4acTh OKCHJAM METaliB (OKCHZ aJFOMIHIIO,
OKCHJ HIKENI, MpupojHi 1eoniti) [2]. MeToa Ha MPUPOAHOMY KaTami3aTopi
BUKOPHCTOBYE TIPOIMIJICHOBY (pakiilo rasziB Mmipoiau3y abo KpeKiHry
HaTONPOAYKTIB SIK CHUPOBHHY, sSKa pearye y MapornoaiOHOMYy CTaHI IpH
armocepHomy Ttucky npu 150°C. Buxim JIIE cranoButs mo 25-30%.
KaranizaropoM € riuHa — ackaHiT, sika JIeTko pereHepyerbes [3].

TexHonoris aepo3oibHOro Hanokaranizy (AnC) HIMPOKO 3aCTOCOBYETHCS
JUIsl OUTBIIOCTI XIMIYHMX MEPETBOPEHBb, OCOOIUBO ISl MPOLIECIB OKMCHEHHS Ta
JUIsl TIpOLieciB cHHTE3Y [4]. 32 OCHOBHMMH MapamMeTpaMy iCHYIOUMX METOJIB Ta
TEXHOJIOTIi B aep030IIi Karamizaropa 6a4nuMo HACTYITHE:

3icTaBIeHHsI OCHOBHUX NapaMeTpiB

OCHOBHI TapaMeTpu IcHyrOUN MeTO TN AnC
Temneparypa, °C 150-300 150-300
THUCK, aTM 1-1,3 1
BMICT BOJIM B CHPOBHHI, YoMac. 1o 2 no 4

. Ha 0a3i OKCHIy MeTay; .
KaTasi3aTtop . ; OKCHIH METaJIiB
MPUPOIHUH a00 HEeoiT
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XiMivHe IepeTBOpeHHs epedirae 3a OCHOBHOIO PEaKIi€lo:
2C3H7OH «> C3H7OC3H7 + HzO
B pe3ympTaTi yTBOPIOETBCS a3€0TPOMHA CYMINI: 130MPOMAaHOI-BOJA-
niizonpominosuii erep. [Ipn po3poOmi Momerni Mporecy CiiJy CKOHIEHTPYBATHCh
i Ha po3zineHHi npoaykTiB. Tomy Mu i BUKopHCcTanu qBa (a3oBUX cenaparopa,

a B IKOCTI peakTopa mnepediry mpoiecy BUKopuctanu peakrop ['ibca. B mimomy
MOJIeTIb TIpoLiecy MOKa3aHa Ha puc. 1.

diisopropyl ether

isopropyl alcohol+water

isopropyl alcohol

Puc. 1. Mogens nepebiry nporuecy orpumanss JIII1E 3 i3onpomanory

MonemoBanHs mporiecy mpu 60 kr/rom, 150°C Ta 1 atm memoHCTpye
HACTYIIHI pe3yJIbTaTH, BiI0OOpaXkeHi Ha puc. 2.

= 80,00
75,00
70,00
65,00
* 60,00
55,00
50,00 + T T T T T T T T T 3
130 150 170 190 210 230 250 270 290 310 330
Temmeparypa, °C
—~—ITIC(100%ITIC) & I E(100%ITIC)
-x ITCO6%ITIC) & TITE(96%ITIC)

1IVKTIB, YoMo,

BIIXET H]O;

Puc. 2. 3anexnicts Buxoxy JIINE Ta i30mpomnioBoro CiupTy Bif TEMIEpaTypH IPOLECy
nipu BukopucrauHi 100% i 96%-ro i3onponanoiy

PosrmsnyBuim meronu otpumanss [IIIE BBaxkaeMo, IO 3aCTOCYBaHHS
aepo30JII0 KaTajizaTopa MOXKe OYTH TEepCIIEKTUBHUM IIPOIIECOM B BUPOOHHMIITBI
OeH3MHOBHX J00aBOK. TexHONOTis HaHOKATali3y O3BOJHUTH 3OiIBIIUTH
aKTHBHICTh ¥ 9ac poOOTH Karaji3aropy, BUXiJ €Tepy 3a JOMOMOTOI0 PEIHKITY
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CIIUPTY Ta MOXIIUBICT KOHTPOIIO I PEryJIIOBAaHHS TEMIIEPATypHOTO PEKHMY
IIPOIIECY, MOXIIMBICTh CIIPOCTHTH TEXHOJIOTIYHY CXEMY IIPOIIECY.
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AHAJII3 EKOJIOTTYHOT'O CTAHY IITYYHUX O3EP
M. CEBCPOJIOHEIBK

bainosa H.K.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

IItygni abo mpHpOaHI BOJOHMH BiTIrpalOTh 3HAYHY POJIb B ICHYBaHHI
MICBKHX €KOCHCTEM. BOHHM BHKOHYIOTH  peKpeamiiiHy, apXiTeKTypHO-
IJIaHyBaIbHY, ecTeTHUHY G yHKI0. [ITydni o3epa M. CeBepomonenbk — Hucre
1 IlapkoBe OKpiM IBOTO BaXKJIMBI JUISI (DOPMYBAHHS MIiCBKOTO MIKPOKJIIMAaTy B
HaIIOMy TOCYIIUIMBOMY Ta JyXKE JXapKOMy BIITKY Kiimari. B ocraHHi poku
03epa cTalli 3aHen0aHi, MUTIIOTh, X CTaH CYTTEBO MOTIPIINUBCS.

Mertoto pobGoTH OyJ0 IaTH €KOJIOTIUHY OLIIHKY BOJ Micbkoro o3epa Uucre
B TMOpIiBHSAHHI 3 BOmOI o03epa IlapkoBe. JIOCHiMKEHHS TNPOBOAUIH 3
BMKOPHCTAaHHSIM Bi3yallbHOI OIIHKM CTaHy o03ep, OloiHAMKAIlii 3a JOIOMOTOIO
pocIMH-MaKpodiTiB Ta aHANII3Y CaHITAPHO-MIKPOOIOJOTIYHUX TOKA3HHKIB.

[lpu BizyanpHi# OLIHII O3ep HAMHU BiIMIYeHO OOMINIHHS, PO3IIUPECHHS
miom 3apocTaHHs OeperoBoi minii (mech Ha 25% Big 3arajapHOI IUTOIII)
ouepeToM (odeper 3BUUANHWI Phragmites australis) Ta 9acTKOBO PpOTO30M;
CYTTEBHH PO3BUTOK HHTYACTHX BOJOPOCTEH — BCE 1€ € HaCIiAKaMH
eBTpodikyBaHHSI. 3apocTi OdYepeTy HE VTBOPIOIOTh CYIUIBHY CMYTy, a
PO3MOIiIeH] BENUKIMHU TPYTIaMH Ta OCTPIBIIMHU OLNIbIIE Y CXiTHIHN Ta MiBJEHHO-
CXiaHIN YacTUHI BojoWMHU. HagMipHUH PO3BHTOK POCIMHHOCTI HECHPHUSTIMBHN
JUTSl BOZOMMY 1, TIpH i1 BIAMUpAHHI, € IPUYMHOIO BTOPUHHOTO 3a0pyIHEHHSI.

B rigpob6ionorivHOMy MOHITOPHMHTY CTaHY BOAHHUX OO'€KTIB TpaaMIiiiHO
3aCTOCOBYIOTbCS POCIMHM Makpoditu. 3a pe3yabTaTaMu TigpoOionoridyHuX
JOCIHIPKeHb BCTaHOBJIEHO, IO B 03. YucroMy crocrepiranach Oinbina
PI3HOMAHITHICTH POCIMH-MakpodiTiB. Beporo BusiBieHo 7 BuAIB 3 5 pojuH, 3
HUX — | BUI MOBITPSIHO-BOAHUX (OuepeT), 4 MOBHICTIO 3aHYypPEHUX (PICCHHUKH
MIPOHU3EHOINUCTUH Ta rpeOIHYACTHI, BOIONEPHULS, eIoaest) Ta 2 BUANU XapOBUX
Bojiopocreil. B 03. [lapkoBomy HalOIIbII TOMIUPEH] S BUIIB 3 5 POJUH BHUILOI
POCIMHHOCTI — 2 BWAM MOBITPSHO-BOAHUX (OdepeT Ta pori3), 3 MOBHICTIO
3aHypeHuX (PAECHHUK KyJIepsBUil, BOJOTIEPHUIIS).

BaymBUM TigpOJIOTIYHMM TTOKa3HUKOM SKOCTI BOAM B O3epax € ii
TpoHICTh, sKa Tepembadae OIIHKY KITBKOCTI OpPraHIYHUX PEYOBHUH,
HaKONMYEHNX B Tporeci (POTOCHHTEy B yMOBaX HAsSBHOCTI OlOTeHHUX
€IIEMEHTIB. 3a HasABHICTIO IHAWKATOPHWUX BUMAIB THUIy TpodHOCTI 03. Umcre i
[NapxoBe BimHOCHUTBCS 1O Me30-eBTpodHOTO. Jlo HAWOLIBII TMOMITHHUX MPOSB
eBTpOodiKaIlii BiTHOCATHCS JITHE «IBITIHHS» BOIOWM, 3MMOBI 3aMOPH, IIBHIKE
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OOMIITIHHS 1 3apocTaHHs BOAOWM. Jlo mpupomHOro eBTPO(diKyBaHHS J10JAETHCS
AHTPOIIOTEHHE, 334 pAaxXyHOK IOTPAIUIAHHS IIOBEPXHEBHX JOLIOBHX BOJ 3
Tepuropii Micta CeBepofoOHENbK. AJle HasIBHICT HE3HAYHOI KUIBKOCTI XapOBHX
BoopocTeit B 03. UICTOM — iHAWKATOPIB OMroTpOHOCTI, — CBIAYUTH TPO TE,
o0 B O3epi € BIAHOCHO YHCTINI JISHKA 1 MeXaHi3MH CaMOperyJsii,
CaMOOYHIIIEHHS HE 30BCIM MOPYIIICHi.

Bonotimu, 3a0pynHeHi OpraHiYHAMH PEYOBHHAMH, SK 1 OpraHi3Mu, sKi
3IaTHI JKATH B HHX, HA3WBAIOTH CIPOOHWUMH. 3a CHCTEMOIO CampoOHOCTI B
JOCHIDKYBAaHHX ~ O3€pax  IepeBaXKaloTh BHUIM, M0 €  IHAWKATOpaMH
a-Me3ocanpobHocTi. Ll 30Ha XapakTepH3YyeThCsl TOMIPHHM 3a0pyJHEHHSIM
OpTaHiYHHMH CIHOJyKaMH, HasBHICTIO aMiaKy, HU3bKMM BMICTOM KHCHIO. AJe 3a
IHIEKCOM CcampoOHOCTI 1,8-1,9 Boma 03. Ywcrte OLIBIN MiIXOIUTH JIO
B-me3ocanpobHOT (miamazoH 1,51-2,5).

BopoiiMn 1y)ke pi3HATBCS 3a SIKICTIO BOJM, 5Ky NPHHHSATO YMOBHO
oAt Ha 5 kiaciB. Po3paxoBanuii mogudikoBanuii ingexc Maepa s 03.
Uucroro ckmamae 18 OamiB, mo BigmoBimae 3 kiacy gKocTi (Boja MOMipHO
3abpynHeHa), a i o3. [lapkoBe — 6 GaiB, 4-5 kiac sikocTi (BogoiimMa OpynHa).
3-if kyac SKOCTI BOJIM XapaKTEePU3YEThCS 3OULIBIICHUM BMICTOM Oi10r€HHHX
€JIEMEHTIB, OPTaHIYHOI PEYOBHHH, 3POCTAHHS OlOMPOIYKTUBHOCTI, «IIBITIHHS
BOJIH.

PosBuTok Bomomepuiti B 000X o03epax MOXKE CBIIYUTH TIPO CHIIbHE
AaHTPOIIOTEHHE  3a0pygHEHHS  BOJOWM  opraHikoioo. [Ipo  HasgBHICTB
AHTPOIIOTEHHOTO BIUTHBY CBiJYHTh TaKOX HAsBHICTB eJ10/1e] KaHaIChKOI.

Takum umrHOM, BOZa o3epa UmcToro mo TUIy TPOGHOCTI BITHOCHUTHCS IO
Me30-€BTPO(HOTO, 3a CHCTEMOIO CampoOHOCTI XapaKTepuU3yeTbcs K -,

B-me3ocampobHa 3 iHAekcom campoOHocti — 1,8-1,9.; kmac skocti — 3.
O3. [TapkoBe — a-Mme3ocanpoOHe 3 iHmekcoMm campobnocti — 1,8; 45 kiacy
SIKOCTI:
Bopoiima/ Tpooduicts Tnnexc . CanpobHicth Tunexe Kitac sikocrti
03€epo canpoOHOCTI| Maepa
Yucte Meso- N 1,8-1,9  |o-, B- Me3ocanpobHa 18 3 (nomipHo
eBTpodHE 3a0pyaHeHa
Me3o- 4-5
[Tapkose eBTpodHe 1,8 0-Me30-carpoOHa 6 (6pyma)

*HasBHICTH IHIUKATOPIB-0JIIroTpodiB

Hamu mpoaHaitizoBaHi Tako JaHi MiKpOOiOJOTiYHUX JOCIIIKEHD BiJUILTY
exobe3rekn CeBepoioHEIbKa 3a MOKa3HUKAaMU KUTBKOCTI y 1 AM™: KHIIKOBHX
NaJM4oK (KOJi-1HJIEKC); JaKTO30MO3UTUBHUX KUIIKOBUX nann4ok (ingekc JIKII)
110 MOKE CBITUUTH PO (eKaIbHe 3a0pyaHEHHS; OJISIIKOYTBOPIOIOYHX OAWHHIIb
(irmexc xomiara, BYO), mo cBiAYUTH PO BipycHE 3a0pyIHEHHS.
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[pakTryHO y BCiX MpoOax BOAM 3 03€p CIOCTEPIraeThCsl MEPEBHUICHHS
MMOKA3HUKIB, fKi CBiMYaTh Mpo MikpoOionoriune 3abpyaneHHs. B o3. Ywmcte
MakcuManbHe 3a0pyaHeHHs o ingekcy JIKIL, komi-iHmekcy, mo CBIJYUTH PO
(exanpue 3a0pynHeHHs 3adikcoBane 8.08.16 p. [Hmekc xomi-¢ara mo KixbKOCTi
BYO mnepepumryBaB HOpMy mpubmm3no B 200 pasiB. Y nmmHI BimOymocs
mepeBumieHHs iHAekcy JIKII mpaktmano B 60 pasiB, komi-iHmekcy B 6,2, a
iHgekcy komi-hara B 5 pasiB. B mpo6ax Boam 03. [lapkoBe OKpiM IepeBHUIIICHHAS
BCIX ITOKa3HUKIB, 3HANICHO XOJIEPOTOAiOHMI BiOPioH.

Bci nokasHUKH BKa3ylOTh HA HETaTWBHHUN CTaH IITYYHHX BOJOWM, CIaOKy
BHPaXEHICTh MEXaHI3MIB caMOperyisnii, MikpoOiosoriune 3a0pyaHeHHs. SIKIIo
HE BXXUTH 3aXOJiB 3 MOKpAIIEHHS CTaHy 03€p, BiAOyHeThCs 1X 3a00JI0uyBaHHS,
BOHM I103apOCTAalOTh OYEPETOM Ta IIEPETBOPSATHCA B CMEPIIOUY KAIIOKYy 3
MpOsIBAMHU  IIPOLIECIB  aHACPOOHOrO OpOXiHHS, BHIIJICHHSIM CIPKOBOIHIO Ta
MeTaHy, 1 CTaHyTh 1€ OUTBIIMMHU PO3IUTAHUKAMHU OaKTepiaJIbHOTO Ta BipyCHOTO
3a0py/THEHHS.
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TPAHCECTEPU®IKALISA POCIVMHHUX OJITA
HWXKXYUMU AJIICPATUYHUMU CIIMPTAMMA
B ITIPUCYTHOCTI OKCHUIIB METAJIIB

Meabnuk 1O. P., Tepin A. A., CrapueBcbkmii P. O., Measnuk C. P.

Hauionanvuuit ynieepcumem «/Ivsiecoka nonimexnikay

TpancecTepudikailito  POCIUHHUX  OJIIH  TPAOMIIHHO  3IIHCHIOIOTH
METaHOJIOM Y TNPHCYTHOCTI TOMOI'€HHHMX OCHOBHHMX KaTali3aTopiB, TaKhUX SIK
TiIPOKCHIM, KapOOHATH 4YM METHJaTH HaTpito abo kamito [1]. 3acrocyBaHHsS
IHIIKX HIDKYUX aTi(haTUIHUX CITUPTIB JO3BOJIWIO O PO3IIMPUTH CUPOBUHHY 0a3y
BKa3aHOTO MPOIIECY Ta aCOPTUMEHT OTPUMYBAHUX MPOAYKTIB. JliTeparypHi maHi
CBIIYaTh TPO MOXIHMBICTh BHUKOPHCTaHHS IMX CHOHPTIB Yy Mpolecax
TpaHcectepudikalii TPUTTILEPUAIB POCIUHHUX O, TpoTe e(EeKTHBHICTh
TOMOTCHHHX OCHOBHHUX KaTali3aToOpiB y TaKUX MpOLEcaX € HWKYOK, HIX TpH
BUKOPHCTaHHI METaHONy. BiANoBiZHO, HA CHOTOMHI AKTyaqbHUM € THTaHHS
MOJKJIMBOCTI 3aCTOCYBaHHS 1HIIMX KaTali3aTOpiB IUI OJAEPXKaHHS MOHOECTEpIB
BUIIKX XUPHUX KUCIIOT TpaHCECTEpUPIKaIli€l0 POCIUHHUX OIiit [2].

Ille omHiero MPOOJIEMOIO BUKOPUCTAHHS TOMOTECHHHMX KaTalli3aTopiB €
BHCOKi BUMOTH JI0 CHPOBHHH, [I[0 BUMArae BKIFOUCHHSI B TEXHOJIOTIYHUI TIPOIIEC
cTaaiii HeifTpamizamii Karamizatopa Ta BiIMHBAaHHS TOTOBOTO MPOIYKTY Bif
yTBOpeHHX cojici. OCHOBHUMH BHMOTaMH 10 CHPOBHHU € HH3bKHH BMICT
BUIBHUX XHPHUX KHCJIOT Ta BOJW, OCKUIBKH TXHSI NMPHUCYTHICTh Y peaKlilHii
CyMilli, B KiHLIEBOMY BHIAaJKy, Bele [0 YTBOPEHHS MMJIA Ta YCKIAJHIOE
3IiMiCHeHHs1 peakllii Ta po3auieHHs peakuiiHoi cymimi. Cramii HeWTpasizatii
KaTajizaropa Ta BIIMHBAaHHS YTBOPEHHX COJIEH Y TEXHOJIOTIYHOMY IpOLeci
3YMOBIIIOIOTh YTBOPEHHsI 3HAYHOI KUIBKOCTI pigkux cTokiB [3]. st ycyHeHHs
BKa3aHMX HEJOJIKIB JOCIIKYIOTh MOXJIMBICTh TeTEepOreHi3alil TpaauIiitHuX
TOMOTEHHHX KaTali3aTtopiB ab0 3aCTOCYBaHHS TETEPOTeHHUX Karalli3aTopis.
BaxiBoio mepeBaror TakuxX Karalli3aTopiB € MOXJIMBICTh IX Oararopa3oBoro
BHUKOpHCTaHHSA [4, 5].

BinmoBimHO, MeTOIO JOCHiMKeHb OylI0 BH3HAYCHHS €()EKTUBHOCTI
3aCTOCYBaHHsI T€TEPOT€HHUX KaTalli3aTopiB — OKCHIIB METaliB — Yy peakmii
TpaHcectepudikamii pocnuHEHUX omii  amidparnuHuMu  cimpramu  Cr—Cy
HOpMaJIbHOI OyJIOBH.

30KpeMa IOCITiPKEHO 3aKOHOMIPHOCTI TpaHcecTeprdikaiii COHSIIIHUKOBOT,
pinakoBoi Ta JUITHOT OJIiif eTaHoJIOM, MpornaH-1-o5ioM 1 OyTtaH-1-0J10M y OKCHIIB
merani: FeO, NiO, ZnO, CuO, MgO, MnO, PbO, Al,0s, Cr,03, C0,03, Co304 1
SnO,. Temneparypy peakuii miarpumyBanu B mexax 383+0,5 K y mnpoueci
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TpaHcecrepudikamii omiii Oyran-1-omom Ta 348+0,5 K mnpm 3acrocyBanHi
eTaHony i mpoHa-l-omy. Peakiiito Benm B CTalliOHapHHX yMOBAax; BiAIOBIIHO
MOJIbHE CITiBBIIHOMIEHHS TPUTIIILEPUIN POCIMHHOI OIii : CIUpT CTaHOBWIO 1 :
(10-20) mns Oyran-l-omy Ta 1 : (3,6-5,7) ons eranomy. Bwmict karamizaropa y
peakuiitHiii cymimi 3MmiHroBamm B mexax 0,13-0,5 mac. %. 3a momomororo
ra3opiauHHOiI Xpomatorpadii B mpodax peakmiiHOi CyMiIIl BH3HAYaIM BMICT
CIHPTY, 33 SKUM PO3PaXOBYBAIH KOHBEPCiIO CIIUPTY Ta KOHBEPCIIO BiIMOBIIHOL
omi (y TmepepaxyHKy Ha Tpuriinepun JiHoneatr). Ilpm  mocmimkeHHI
TpaHcecTeprdikarii pimakoBoi Ta JUITHOI Oii TaKOXK BU3HAYAIN KHUCIOTHE YUCIIO
peakmiiHOi cyMimn Ha MOYaTKy peakmii Ta mo ii 3aBepmieHHi. 3a 3MiHOIO
KHCIOTHOTO 4YHCIIa PO3PaxOBYBaM KOHBEPCII0 KHCIOTHHUX TPYN BiIBHUX
XKHUPHHAX KHUCIIOT.

3a moYaTKOBOIO MIBHIKICTIO peakiii TpaHcecTepu(ikarii Ta JOCSITHYTOO
3a 150 XB KOHBEpCi€I0 TPUIVIIEPHU/IIB BCTAHOBICHO PAJM aKTHMBHOCTI OKCHIB
MeTaniB. BusiBieHo, 1110 HailaKTHBHIIIMMH KaTajli3aTopaMy TpaHcecTepudikarmii
pocnuHHMX ol cmpramu C,—Cy cepen T0CiUKEHUX OKCH/IIB € OKCUAN ITUHKY
ta Hikemo (II). BcraHoBneHo, 110 Bka3aHi OKCUAW 3a0€3MEYYIOTh TOCSITHEHHS
KoHBepcii TpurminepuniB mnoHax 95%. ODHOYaCHO 3 KaTali3oM peakiii
TpaHcectepudikamii oxcumu 1wHKY Ta Hikemo (1)  3abesmeuyroTh
ecteprikaiilo BUIBHUX JKUPHUX KHUCIOT MPHUCYTHIX Y PIMaKoBif Ta JUISHIN
CTaHOBUTH 5—14%.

TakoX BHUSBICHO EKCTpEMallbHY 3aJISKHICTh KOHBEpCil TPHUIITILEPHUIiB
COHSIITHUKOBOI OJii BiJ] BMICTY KaTami3aropa B peakIiifHiil cymimnmi B mporeci ii
TpaHcecTepudikarii eraHomoM Ta OyraH-l-omom. B  o000ox Bumagkax
ONTHMANbHUM JuId  3a0e3le4eHHS MaKCUMaIbHOI IOTOYHOI  KOHBepCil
TPUTIIIEPUIIB € BMICT OKCHY METaIy B peakmiiHiit cymimnn ~0,25 mac. %.

Jlnst peakmii TpaHcecTepudikanii COHSITHUKOBOI OJTii €TaHOJIIOM Ta OyTaH-
1-0710M BCTaHOBJICHO ONTHMAaJbHE MOJIBHE CIIBBiJIHOLIEHHS pEarcHTiB, SKe
cranouth 1 : 4,8 Ta 1 : 15, BiAmoBigHO, 1 3a0e3medye mMpu KaTaiizi OKCHIIOM
LUHKY NMPAKTUYHO MOBHY KOHBEPCIIO TPUTIIIEPHUIIB POCIMHHOI OJIii.

OpepxaHi  eKCIIEpUMEHTaIbHI ~ pe3yJbTaTH BKa3ylOTb Ha  BHCOKY
eEeKTUBHICTh Py OKCHIIB METATB SIK KaTami3aTtopiB TpaHcecTepugikarii
POCIIMHHHX OJi¥ HIDKYMMHU alli(h)aTHIHUMU CIIUPTaMU HOPMaJIbHOI OY/I0BH.
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MNPOBJEMH OYNIIEHHA IOBEPXHEBUX CTIYHUX BO/JI
3 TEPUTOPIV XIMIYHUX HIJIITPUEMCTB

bainosa H. K., Moxonbko B. L.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

3HayHe MOTiPUICHHS CTaHY BOJHOTO CEPElIOBHINA, MOPYLICHHS MEXaHI3MiB
caMoperyJslii BOJHUX EKOCHUCTEM, SIKE CIIOCTEPIracThCsi OCTAHHIM 4YacoM, y
nepury 4epry HOB’H?;yIOTI) 3 BCIIMKHMHU HilalI/IEMCTBaMI/I-BOI[OKOpI/ICTyBa‘IaMI/I,
Ta IX PIIKUMH BiIXogamMu. MiX THM BEJTUKA KUIBKICTh 3a0pYy/IHEHb HAIXOAUTh Y
BOJOWMH Bl MaJuX IIJNPUEMCTB Ta Pa3oM 3 IOBEPXHEBUMH CTOKAaMH 3
TEPUTOpIN MiJNPUEMCTB 1 HACENEHMX MiClb. 3TiHO 3 HOPMATHBHUMHU
JOKYMEHTAMH CTiYHI BOJAM, SIKI YTBOPIOIOTHCS BHACIIJIOK BHUIMAJaHHS JOMIIB i
TaHEHHs CHITY YM JIbOJy Ha TEPUTOPIT KUTIOBOI 3a0y/I0BU HACEICHUX ITYHKTIB 1
Ha TEPUTOPIT MPOMHCIOBHX MIANPUEMCTB KaTErOPYIOTHCS SIK TIOBEPXHEBI CTIUHI
Bomu [1]. BimmoBimHo mo Bopanoro konekcy VYkpainm Ne 214/95-BP Big
06.06.95 p. 31 3miHamu [2] Bomu, SIKi BIABOIATHCS 3 3a0yMOBaHHX TEPUTOPii
HACEJeHWX ITYHKTIB, MPOMHUCIOBHX IIiAMPUEMCTB, BITHOCATHCS IO Kareropii
CTIYHMX 1 MiUBITalOTh OYKCTHI. B 1aHWii wac Ha OLIBIIOCTI MiATPUEMCTB
MTOBEPXHEBI CTiYHI BOAM MPAKTHYHO O€3 OUMIIEeHHS HAAXOIATh Y BOJIOWMH,
3aBJIaF0OYM 3HAYHOI IIKOJIM BOJHHM €KOCHCTEMaM.

Mera naHoi pob6OTH — Ha TPUKIIA/I MiAIPAEMCTB a30THOT TPOMHUCIOBOCTI
MPOBECTH JOCHI/KEHHS SKICHOTO CKJaay IOBEPXHEBUX CTIYHHUX BOJX 1
3aIpOTOHYBATH HOBI TEXHOJOTIUHI IMiJXOAW VI MiJBUIICHHA ¢(PEKTUBHOCTI X
OYMILICHHS.

TexHoMNOTii OYMINEHHS MOBEPXHEBUX CTIYHHMX BOJ BiJIpallbOBYBAIHCS B
71a00paTOPHUX YMOBAX Ha pEaTbHUX CTIYHHMX BOJAX Ta MOJCIBHUX PO3YMHAX B
CTaTMYHUX Ta JIUHAMIYHUX YMOBax. AHaJi3 MOKa3HHKIB SKOCTI J0 1 micis
OYMIIISHHS IPOBOJIUBCS 32 YHi()iKOBaHUMHU MeTouKamH [3].

[ToBepxHEBI CTOKH 3 TEPUTOPiil MPOMHUCIOBUX MalaHUMKIB MIAMPUEMCTB
XIMIYHOT TIPOMHCIOBOCTI KpIM XapakTepHUX 3a0pyIHIOBAYiB TMOBEPXHEBHX
(OIIOBUX) CTIYHMX BOJ 3 TEPHUTOPIl HACEIEHUX MiCIlb, TaKHX SIK 3aBUCII
PEYOBMHH, CHHTETHYHI MOBepXHeBO-akTuBHI pedoBuHHU (CIIAP), comi Bakkmx
METANIB MICTSITh CHEeUU(iuHI 3a0py[HIOYI PEYOBUHH 3 TOKCHYHHMH
BIIACTUBOCTSAMH. {711 MOBEpXHEBUX CTOKIB 3 MPOMMAWIAHUYHKIB ITiATIPHEMCTB
a30THOI TMPOMHCIIOBOCTI XapaKTepHA HAsABHICTh CIIONYK HEOPTaHIYHOTO
Hitporeny B ¢opmax amoHiiHOTO, HITpUTHOTO i1 HiTparHOro HiTporeny Ta
OpPTraHIYHAX pPEYOBHH 3 HHU3BKAM CTYICHEM O10JOTidHOi IecTpykKiii. Bwmict
HiTpaTiB Moxe gocsirat 30-35 MF/,Z[M3, nokasHuk XCKgiy, — 70-80 Mr O, /,I[M3

[4].
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He3Baxatoun Ha He3HAuyHy KOHLEHTpALil0 3aBUCIMX PEYOBHH Y
MTOBEPXHEBUX CTIYHHUX BOJAX MiAMPHUEMCTB a30THOI IPOMHUCIOBOCTI, SIKa CKIIAIa€
3a3Buyai 34 MF/L[M3 Ta TIPU IHTEHCHBHHUX JIOIIOBUX OIManax Jocarae 68 Mr/;[M3,
HEOOXiTHO MPOBOAUTH iX BIITyYCHHS 3 METOIO 3aI00iraHHs MepeqIacHOTro 3HOCY
YCTaTKyBaHHS, 30KpeMa, HACOCIB, 3HIDKEHHIO MPOIYKTHBHOCTI Ta MOPYIICHHIO
POOOTH OKPEMHUX OYUCHHX CIIOPYIKEHb.

byno BcTaHOBJIEHO, IO IO CKJIaJy MOBEPXHEBUX CTIYHUX BOJ BXOISTH
PEYOBMHH MIHEPaJhHOTO TIMOXOMKCHHS JOCTaTHRO BHCOKOI IIiITBHOCTI Ta
amop¢Hi, O1TbII MeHII (IIOKYIHOBaHI YaCTKH MPUPOTHOTO MTOXOIKEHHS.

[InsxoM aHai3y OTPUMAHMX EKCHEPHMEHTAIBHO KIHETHYHHX KpPUBHUX
OCa/UKEHHS, OyNM BH3HAYEHI AaHi, HEOOXiJHI A pO3paxyHKiB ONTHMAIBHUX
rapaMeTpiB OYHMCHHUX CIIOPY/KEHb, NMPHU3HAYEHHUX JUIS BHJAJICHHS 3aBHCIINX
peuoBuH. Ilpu BuTpati CTiuHMX Boj, ska mepesmutye 20 THC. M/106., s
OCBITJICHHSI CTIYHMX BOJ| 3a3BHYaii BHKOPHCTOBYIOTH pajiajbHi BiICTIHHUKH.
HeoOxigauii edext ocBiTieHHs B mapi Boau h = 300 MM gocsraeTbest mpu
TpuBasocTi BifgcrotoBaHHA t = 1800 cek. 3HaueHHS TiAPaBIiYHOI KPYITHOCTI
3aBUcIKX 4acTtok Uy, pH IIUOMHI MPOTOYHOT YaCTHHU PaJlialIbHOTO BiJICTIHHHUKA
H =2 wm, nopiBHtoe 0,36 Mm/cek.

Jnst eeKTHBHOTO OYHIIEHHS HITPOT€HBMICHHIX TTOBEPXHEBHUX CTIYHHUX BOJI,
mo Mmictars 30 MF/,Z[M3 N-NO3', MOJKJIMBE 3aCTOCYBAaHHS METOMy OioXiMigHOI
neriTpudikarii. ONTUMaTPHIMK MapaMeTpaMH TEXHOJOTIYHOTO IIPOIECY 3a
pesyIbTaTaMH EKCIIEPHMEHTY €: KOHIGHTpAIlisi aKTHBHOTO Myny — 2 I/IM’;
MiHIMANBHUHR Yac afanTaiii — Tpu 00U, TPUBANICTH MTOBHOI AeHITpU]iKarii —
8 rommH, BaroBe criBBigHOIIEHHS HiTporeHy HitpariB 1o BCK — 1: 4,43. Jlna
010XiMIYHOI OYHMCTKM [OILIGHO BHUKOPUCTAHHS KOPHIOPHUX aepOTEHKIB-
BUTHCHIOBAYIB 3 PELUPKYJIIAII€I0 MylloBoi cymimi [4, 5].

Buxopsun i3 cknany 3a0pyHEeHb TOBEPXHEBUX CTIYHUX BOJ| TPOIOHYETHCS
TEXHOJNOTIYHA CXeMa 3 TONepeqHIM BHAAICHHSAM 3aBHCIMX PEUYOBHH B
MICKOYJIOBIIOBAaYaX Ta IIEPBHHHUX paliadbHUX BIACTIHHWKAX, Jami —
GioxiMiuHa aeHiTpH(iKalisl B KOPHJIOPHUX aepoTeHKax. bioxXiMiuyHO oumineHi
BOJI HEOOXITHO HAIPaBUTH Ha 3HE3apaKeHHs. 3iHCHEHHS epEKTUBHOT OUNCTKH
MTOBEPXHEBUX CTIYHUX BOJ JO03BOJIMTH 3aroOirTH 3a0pyJHEHHIO BOJOWMMUII Ta
3a0e3MeUnTH OXOpPOHY 1 pallioHaJbHE BUKOPWCTAHHS BOJHHUX PECYpPCIB, SIKI €
HalliOHAJIBHUM 0ararcTBOM.
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TEXHOJIOT TYHI ACIIEKTH B3AEMO/III BUIIIUX )KUPHUX
KHUCJIOT TA IXHIX ECTEPIB 3 ETAHOJJAMIHAMHA

Jannmok P. B.,, Meabnuk C. P., Meabnuk 1O. P.

Hauionansuuit ynieepcumem «/Ivsiecoka nonimexnikay

Peakmii MK BHIIUMH >KAPHAMH KHCIOTaMH Ta IXHIMH ecTepamu 1
aMiHOCITUPTaMHU JIeKaTb B OCHOBI BUpoOHmuTBa I[IAP, iHTIOiTOpiB KOpO3ii,
AHTHCTATUKIB JJI1 TEKCTIIILHUX MaTepianiB, moOyToBoi Ximii. BogHowac ckian i
TexHonoriss pisHoMaHiTHUX IIAP € iHTenekTyanbHOIO BIACHICTIO (QipM-
pO3pOOHUKIB, TOMY BIIOMOCTi MPO IX CHHTE3 i (Pi3UKO-XIMiUHI BIACTHBOCTI €
HEYUCIICHHUMH 1 MaJoAOCTYIHUMHU Yy Jiteparypi. CydacHa [OBigKoBa
JiTeparypa MIcTUTh iH(pOpMaIil0 Tpo TexHoyoriuHi BractuBocti [TAP min
mrdpamu, sKi He OB’ s13aHi 3 IX XIMIYHOIO OyJI0BOIO, Ta TIEPEBAKHO KOMEPIIIHHY
iHpopMaIlifo TPO i pEYOBMHH. TOMY HE3BaKAIOYM HA BEJIUKI MAaCIITaOH
BHPOOHMIITBA BUINEBKA3aHUX TPOAYKTIB, HAYKOBI Ta TEXHOJOTIYHI aCHEeKTH
peakiiii aMOHOII3y ecTepiB MOHO Ta JieTaHoJNaMiHOM i ecTepudikarii g N-
aWITyBaHHS BHINUX XUPHUX KapOOHOBHX KHCIIOT €TaHOJAMiHAMH Ha ChOTOAHI
BUBUYEHO HEITOCTATHEO.

Meroto pobotu Oymo AOCHITUTH 3aKOHOMIPHOCTI B3a€MOIIl OJIETHOBOI
kucnotu (OK) i3 cymimmmro MOHO-, [Ti- i TpHeTaHONIaMIHY i #-aminononeaTy (AO)
3 moHoeTtanonaminoM (MEA) B mpucyTHOCTI KaTajizatopa — KaTiOHOOOMiIHHOI
cmommu KY-2-8 y H-¢opmi, Ta BCTAHOBUTH BIUIMB NTapaMeTpiB MPOIECy Ha HOTO
TEXHOJIOTIYHI MOKA3HUKH.

3akoHomipHOCTi B3aemomii OK i3 cymimmmo eranomaminiB (EA)
JOCTIDKCHO B CTalliOHAPHUX 1 HECTaliOHApHHUX YMOBaX. BW3HaueHO BILIHMB
CITiBBiJTHOIIEHHS pEarcHTiB 1 BMICTy KaTaji3aropa B peakUilHiM cymimi Ha
KOHBEPCII0 KHCIIOTH Ta CEJICKTUBHICTh YTBOPEHHS 1 BUX1/I IIPOYKTIB.

3MiHa CHIBBIJIHOILIGHHsS peareHTIB BIUIMBac Ha KoHBepcito OK 1 Ha
CEJICKTUBHICTh YTBOPEHHS MPOIYKTIB. 30KpeMa Mpu 30LIbLICHHI HAIUIUIIKY
eTaHOJIaMIHIB B CTalioHapHUX yMoBax npu temrepatypi 403 K 30inburyerbes
konBepcis OK, ska nocsrae 93,6% 3a 250 xB peakuii. 3a BHU3HAYECHHX
ONTUMAIBHUX yMoBax peakmii Mibk OK 1 cymimmmio eraHonamiHiB (MOJbHE
cuiBBigaomenHs OK : XEA — 1 : 1,7, macoBwmii BMmicT Karamizaropa KY-2-8 —
7,3 mac. %, temneparypa — 403 K, gac peakuii — 250 XB) 3a HaBeJIeHOI BHUILE
koHBepcii OK cenmeKkTHBHICTE YyTBOpEHHS MPOAYKTIB peakiii N-anuiyBaHHI —
TiIPOKCHETHIIOKTaeK-9-eHaminiB —  cTaHOBUTH 81,6%, a MpOomyKTiB
ecrepudikamii — imiHO- abo amiHOeTHIOKTamek-9-eHoaTiB — 18,4%,
BimmoBimHO. HeoOXimgHO BIA3HAYMTH JOCTaTHRO HU3BKY ©(EKTUBHICTH
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3aCTOCYBaHHsI OSH3EHY Ul BUITydeHHsI peakiiiHoi Boau mif yac B3aemomii OE 3
CYMIIIIIO €TaHOJAMIHIB Y HECTallilOHAPHUX YMOBAX, IO 3YMOBJIICHO, OUYEBU/IHO,
HIDKYOIO TEMIIEPaTypr0 Peakilii, ska BU3HAYAIACS YMOBAMHU KHITIHHS a3e0TPOITY
BOZla—O€H3€EH.

30inbpIIeHHs BMICTy KaTani3aTropa B peakiiiHii cymimi 3 3,1 no 7,3 mac. %
no3Bossie Ha 250 xB peaknii Ha 10—12% 30inpmuTn korBepcito OK i BignmoigHO
BHXIJ TiAPOKCHETHIIOKTAeK-9-eHaMiiB, a TOJaibllle HOro MiABHIICHHS 0
13,6 mac. % Ha MOKa3HUKH MPOIECY MPAKTUIHO HE BILUINBAE.

IMokazano 110, KIHIEBUM IIPOAYKTOM B3aEMOAIl H-amijoneary 3
MOHOETaHOJIaMiHOM TIpH Temneparypi 393 K 3a yMOBH MOJBHOTO HA/UIMIIKY
ocranuboro (1,1-3,4) : 1 € (9Z)-N-(2-rinpokcuernin)okranek-9-enamin. [amri
TIPO/TYKTH peaKilii yTBOPIOIOTHCS B 3HAYHO MEHIINX KOHIIEHTPALisX.

3okpema 3a 210 xB peakii npu MonbHOMY criBBizHOmeHHI AO : MEA —
1 : 3,4 mocsrHyTa KOHBEpCis amMijioiieaty cTaHoBUTH 99,6%, a CENEeKTUBHOCTI
yrBOpeHHs  (9Z)-N-(2-TiIpoKCHeTHN )OKTaaek-9-caaminy — 97,6%, 2-amino-
etnn(9Z2)-okranek-9-cnoary — 1,4%, 2-[(9Z)-okTanek-9-eHoinamino [eTwn(9Z)-
okTanek-9-eHoary — 1,0%, BigmoBigHO. BMmicT katamizaTopa — KaTioHITY
KVY-2-8 y H-popmi — B peaxuiiiniit cymimi craHoBuB 2,6 Mac. %.

3a mompHOTO criBBigHOmEHHS AO : MEA — 1 : 1,1 onmepxaHi nmpakTHIHO
aHaJIOTiI4HI 3aKOHOMipHOCTI. 30KpeMa, Ha 30 XB peakmii JOCATaeThCsl KOHBEPCis
AO ~36%, sixka Hamami 30impmryeThcs He3HauyHO (1o 44%). CeneKTHBHICTH
yrBopeHHs (9Z)-N-(2-rigpokchernin)okTanek-9-eHaMiqy 3a dac peakmii 210 xB
cranoBuTh 9,0%, 2-[(9Z)-oxTanek-9-eHoinaminolernn(9Z)-okranek-9-eHoaty —
3,0%, a 2-amino-ernn(9Z)-okranek-9-eHoary — 1,0%.

Awminonear B 000X BHIIAJKaX BUTPAYAETHCS YK€ IIBUIKO HA IMOYATKOBIN
craaii mpomecy. 30Kpema HOro KOHIEHTpaliss MaKCHMaJbHO 3MEHIIYETHCS
MPaKTHYHO 10 Hy’s 3a mepmi 30 XB peakiii Ipu Jy)Xe BUCOKOMY HAIUTHIIKY
MEA, a mpu cniBBigaomerHi AO : MEA —1: 1,1 3a cammif 1ieif wac mocsrae
MIPAKTUYHO PiBHOB)KHOTO 3HAYCHHS.

Hezpaxatoun Ha BHCOKY CEJIeKTUBHICTB YTBOPEHHS
(9Z)-N-(2-rimpokcueTrnin)oKTaiek-9-eHaminy,  JOCATHYTY IpH  MOJBHOMY
cuiBBigaHomenHi AO:MEA — 1:1,1, mnocrane mpoOiemMa BiUIiJICHHS

HEMpOpearoBaHoOTo0 amijioieary 3 NMPOAYKTIB peakuii. ToMmy mporec IOLiIBHO
BECTH Npu 3HauHOMY HamuuinKy MEA, skuil pa3oMm i3 yTBOPEHHM CIHPTOM
MOJKHA BIIJIUTUTH BiJl BACOKOKHUIUISTYUX MPOJYKTIB peakilii pekThudikaili€ro.
OpeprkaHi eKCIIepUMEHTANbHI Pe3ylIbTaTh BKA3yIOTh Ha Ps CHUIPHHUX Ta
BIIMIHHUX 3aKOHOMIPHOCTEH TIPOIIECiB B3a€MOJii OJETHOBOI KHCIOTH 3
CYMIIIIII0 MOHO-, [i- i TPHETAHOJIAMIHY 1 H-aMiOJIOJIeaTy 3 MOHOETaHOJIAMIHOM.
CHimpHOI0 pHCO0 000X MPOIECiB € MaKCHMallbHE HAKOMMUYEHHS B MPOIYKTaX
peakmii «eHamimiBy. OueBumnHo, mo mpu B3aemomii OK Ta eraHonmamiHiB y
MIPUCYTHOCTI Karanizaropa KatioHiTy KVY-2-8, 3amexHO BijJ CITiBBiIHOIICHHS
peareHTiB 9M KUIBKOCTI KaTami3aTropa, JOMIHye OAWH 13  HaIpsMKiB
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nepeTBopeHb —  ectepudikaris abo N-amunyBaHHS, Xoua peakmii 3a
aMiHOTpymaMH  BifOYBAalOTbCA 3 BHUIIOIO IHTCHCHBHICTIO, TIOPiBHAHO 3
ecreprdiKaiiero TiIPOKCUIBHUX TPYN eTaHoJaMiHiB. BogHouac, 301umblneHHS
MonbHOro Hammumky OK 3MiHIOE CIiBBITHOMIEHHS MiXK PEakIlisiMU Ha KOPHUCTDH
ecrepu(ikaimii Ta 3YMOBIIOE BHWINY CENEKTUBHICTH YTBOPEHHS IMiHO- Ta
aMIHOETHIIOKTaeK-9-€HOaTIB.

JlitepaTypa

1. Melnyk S., Danyliuk R., Melnyk Yu., Reutskyy V. The reaction of oleic acid with a
mixture of ethanolamines // Chemistry & Chemical Technology. — 2018. — Vol. 12,
Ne 1-P. 13-17.
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OUYMIIEHHA IMUTHOI BOJIU BIJ] HITPATIB
I'eson B. C., Yepnona A. C.

[epacasnuitl eunquil Hag4anbHUIl 3aK1a0
«YKpaiucoKuil 0epicasHuil XiMiKo-mexHoa02iuHuil YHieepcumemy)

B ocranHi necATHIITTS BigOysiacs iCTOTHa 3MiHA MIHEPAIBHOTO CKIaay
MiA3eMHUX BOJA. Y BOJI KOJIOJN3IB Ta CBEPIJIOBUH BHSBISIOTH KOHIIEHTpamii
HITpariB, 1O Ha0araro NEpPeBHIIYIOTh CAHITAPHO-TITIEHIYHI HOPMATHBH.
Hanmipna ~ KoHmeHTpamiss — HITpaTiB y  NHTHIH  BOJI  CHIPHYMHSIE
METTEMOTJIOOIHEMHUIO Y HEMOBIIAT 1 MMPOBOKYE BUHUKHEHHS 3I0SKICHUX MYXJIMH
Ta IHIMKX HEeOE3IEYHNX 3aXBOPIOBAHb Y IOPOCIHX.

B pmanmii wac s BUJAJICHHS HITpPATiB 3 IUTHOI BOAW 3aCTOCOBYIOTH
10HOOOMiHHY (QinbTpanito, aacopOLiiiHy (iTpTpaIlito, KaToAHE BiJHOBIECHHS Ta
eNeKTpoiaii3, OapomeMOpaHHy ¢inbTpaimio i Oio¢uIbTpaliiiHe BiIHOBICHHS
HITpaTiB 10 MOJIEKYJISIPHOTO a30Ty y (QUIBTPYIOUMX NPHUCTPOSIX 3 PYXOMHMH i
HEpYXOMHMMH HOCISIMU KOJIOHIH 1HKyOOBaHOI Mikpoduopu. KoxeH 3 nux MeroiB
3a0e3reuye BUKOHAHHS IIOCTaBJICHOTO 3aBaHHs, ajie IepUll YOTHPH He €
€KOJIOTIYHO JOCKOHAIMMHU (APY)XKHIMH) Ta ONTHMAJBHUMH 3 TOYKH 30py iX
KUTTEBUX LMKJIIB (BYIVIEIEBOTO CIiAY), a OCTaHHIH — OioginbrpamiitHuii
3aCTOCOBYETHCS B TEXHOJIOTISIX IIEHTPalli30BaHOi BOAOMIArOTOBKH, ane He Ha0yB
NOMIMPEHHS B 1HJMBIAYaJbHUX MPUCTPOSIX JEIEHTPaTi30BaHOI0 MHUTHOTO
Boj03abe3neyeHHs. Lle moB's3aHo 31 cmenudikoro  OlodinbTpariiiHoro
BIZIHOBJICHHSI ~ HITpaTiB JI0 a30oTy TerepoTpodHOI0 1  aBTOTPOQHOIO
Mikpodropamu.

Meroto manoi poGoTH OyIl0 1MoKasartH, IO 3MiHEHHS PEXUMY eKCIUTyaTarii
JeHiTpudikyodoro 6iodissTpa 3 6e3mepepBHO MPOTOYHOTO crocody ¢inbTparii
Ha TepiOJMYHO BUTICHIOBAJILHUH, Ja€ 3MOTY CYTTEBO CIIPOCTUTH KOHCTPYKIIIIO,
3MEHIIUTH MaTepiaJIOEMHICTh HEOOXITHOTO OOJagHaHHA Ta 3a0e3NeuuTH B
MIPUCTPOSIX 1HIMBITYaJbHOTO KOPUCTYBaHHS e(EeKTUBHE BUIAJICHHS HITpaTiB 3
BOJIH, 110 OYHIIYETHCSL.

BiodineTpu 3 HepyXOMHM 3aBaHTaXEHHSM, 10 (UIBTPYE, TIPH BiJHOIICHH]
iX BUCOTH 10 aiamerpy > 20 € peakTopamH ifeaJIbHOrO BUTICHEHHS. B HuX
BiIOYBA€ThCA «IIOPIIHEBAa» TeYisl PiIUHM O€3 MepeMilllyBaHHS Y3JI0BXK MOTOKY
P PiBHOMIPHOMY PO3IIOALTI KOHIEHTpAIil PO3YNHEHUX PEYOBHH Y HAIpPsIMi,
HepIEeHINKYISIPHOMY TTOTOKY.

MareMaTHYHOI0 MOJEIUII0 POOOTH peakTopa iJIealbHOTO BHUTICHEHHS 31
3MIHOI0 KOHIIEHTpalii HiTpaTiB B #Oro mnpocTOpi BHACHIIOK IMPOTIKAHHS
610XiIMIYHOT peakiid, € piBHSIHHS:
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Coynos = Cir=oyvos exp(—kt)

ne Ciynoy — KOHLEHTpALUs HITPATiB 3a 4ac T iXHBOrO mepeOyBaHHS B
6i0¢inbTpi, Cr=0)no; — MOYATKOBA KOHLEHTPALlis HITPATIB, T — TiApaBIivHMI
yac, k — KOHCTaHTa IBUIKOCTI Tporiecy OioaeHiTpudikarii.

OuuIIeHHs BOJY BiJl HITPAT-i0HOB 3]IIHCHIOBAIM METOIOM BUTICHIOBAJIBHOI
6iodineTpanii B npuctpoi U- moniOHoOi ¢opmu, mo HaBeIeHWI Ha PUCYHKY.
laGaputHa pomxkuHa ¢inbrpaniiiHoro uusxy ckinagana 2400 mm. byno
3aCTOCOBAHO (IIbTpyIOUYe 3aBaHT@KEHHS 3 NPOQLIbOBAHUX MOPOKHUCTUX
NOJIMPONIJIEHOBUX POJMKIB 3 BUPOLIEHUMH Ha 1X TIOBEpXHI KOJOHISIMU
JeHITpUQiKyrounx rereporpodHux Oakrepiii. Boay, mo 3a0pyaHeHa HiTparamu,
MOJIABaJIM I[OJICHHO TOPLISMHU IO JBa JITPU HAa BXiJ MPUCTPOIO i OJHOYACHO
OTPUMYBAJIM TaKy * KUIbKICTh JAeHITpU(IKOBaHOI BOAW. 30BHIIIHIA BUTJISI
MPUCTPOIO 1 JWHaMiKa mporecy OiojoriyHol JeHitpudikamii BOIM IMpU HOro
3aCTOCYBaHHI HaBe/IEHI HA PUCYHKY.

B AuHamika npouecy suTicHioBansHoi GiodinsTpauii

200 = i e
180
160
140
120
100
80
60
40
20 l
0
1 2 3 4

5 T1,A06a

R . s

i

KOHUEHTpauis HiTpaTie, mr/n

nepemiuieHHA nopuiii sBoau B BiodinbTpi 32 Yacom i
3MiHa KOHUEHTpaUii HiTpaTiB B HUX

y1 - nopuii Boay M y2? - KOHUEeHTpaLia HiTpaTis

A) ®ororpadist crBoperoro U-noniOHoro neHiTpudikaropa i TpaekTopis
«TIOPIITHEBOTO» PYXY PIZIMHH B HHOMY;

b) JluHamika mporiecy BUTICHIOBAJIBHOI OlomeHiTpudikarii; yl(tl) —
y1(t 6) — o0'emu mopIiii BOIM, 1110 NOAAIOTHCS HA 010 IBTpaIlifo, MOCIiI0BHO
MepeMIIalThCs yeepeauHi 0ioiTbTpy Ta BUXOAATH 3 HBHOTO (00'€eM KOXKHOT
mopuii 3a ymoBamu ekcnepuMeHty — 2700 wmur); y2(tl) — KoHueHTpamii
HITpaTiB y BOAi, IO MojaaeThcs Ha OlodinpTparito: y2(16) — KOHILEHTpAIis
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HITpaTiB B MOPIIisAX QUIBTPaTy, MO OTpUMYyIOThCs; y2(12) — y2(15) —
KOHIIEHTpAIii HITPaTiB B MOPIIiSAX BOAU 32 TPAEKTOPI€IO (iTbTpaIlii.

CrtBopenuit neHiTpudikarop 3adesneuye Oaratokparne (mo 100 pasiB)
3HIDKEHHS KOHIIEHTpAIlil HITpaTiB y BOXi, IO OOpOOIIOEThCA 1 He moTpedye
3aCTOCYBaHHS CIICIIIAIEHOTO JO3YI0YOTO 00JIaTHAHHS.
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OJAEP’)KAHHSA BYTJIEBOJHEBUX CMOJI
HM3bKOTEMIIEPATYPHOIO EMYJIIICII?'HIOIQ'
OJII'OMEPHU3ALIE€TIO BYTJIEBOAHEBOI ®PAKIII C9

Cyoteannuii P. O., Konosasosa JI. C., Binsik b. O.

Hauionanvuuit ynieepcumem «/Ivsiecoka nonimexnikay

Sk moOivyHI TMPOJYKTH Y MpoIeci ollepKaHHs Tra3onoxiOHuX onediHiB
(eTuneHy Ta MpOIiJIEHY) MipoTi3oM OSH3WHOBOI (pakiii Ta AU3ENBHOTO NajlKBa
yTBOproeThcs Onmu3bko 30-35% pinkux noOidHuX npomykTiB. JlaHi moOiuHi
HPOAYKTH Y CBOIO Yepry PO3AUIAIOTH 3a TeMIIepaTypaMy KUIIHHA Ta OAEPXKYyIOTh
okpemi ¢pakiii ByriaeBonHiB. 3okpema, ¢ppakuiro C9 3 iHTEpBAIOM TeMIepaTyp
kumninasg — 150-200°C.

OpnuM i3 BapiaHTIB KBami(piKOBAaHOTO BHKOPUCTAHHS BYTJIEBOIAHEBOL
¢pakuii C9 € ii omiroMmepmsamis 3 OAEPKAHHSIM BYIJIEBOJHEBHX CMOJI
(osiromepiB), BiIOMUX TaKOX 3a Ha3BOIO HaTOMOIIMEpHI cMoi. BoHM mupoko
BUKOPHUCTOBYIOTBCSI y SIKOCTI IUIIBKOYTBOPIOBadiB y Jlako(apOOBUX ITOKPUTTAX
Ta aHTUKOPO3IHHIX KOMITO3HIIiSIX.

OcobnuBicTio oinromepu3artii ¢pakiii C9 € Te, MO BOHA MICTHTh SK
CMOJIOYBOPIOBaNBHI ByrieBoHi (0 50%) Tak 1 BYIJIEBO/HI, 110 HE BCTYNAIOTh Y
peakiiro mosiMepu3ailii. Y NpPOMHCIOBOCTI YIVIGBOJHEBI CMOJH Ha OCHOBI
¢pakuii C9 oaepKyroTh AeKiJIbKOMa CIIOCOOAMH:

— 10HHOK  (KAaTaIITUYHOIO)  OJITOMEpPHU3alli€l0 3  BUKOPHCTaHHIM

karaiizaropis llurnepa-Harra ta ®pinens-Kpadrea.

— PpamuKalbHOK IHILIHOBAaHOI OJIrOMepU3alli€l0 3 BUKOPHCTaHHIM
alWINEpKOCH B (MIepoKcH] OCH301Ty); alKIJIIMEepPOKCHIIB (TIEPOKCHT
TpeT-0yTHily); TiAponepokcuai (TiZpomepoKcHn, i30IpomiIOeH30Iy).
BuBuanacsi Takox oJiroMmepu3aiiisi iHilioBaHa KpeMHiHOpraHIYHUMHU
Ta aMiHOMIEPOKCHIAMH.

—  PpaIuKalbHOI TEPMIYHOIO oJliroMepu3aiiiero (0e3 iHimiaTopa).

OpepxaHi  BYIJIEBOAHEBI CMOJNM  MPEJACTABIIOTH  COOOK  CTUPEH-
[UKJIOTICHTA IIEHOBI KOOTITOMEPH.

Jlami MeToam MAarOTh psAA  HENOJIKIB, 30KpeMma, s IHIIIAOBaHOT 1
TEepMiuHOi omiromepm3amii — BHcOka Temmeparypa (180-200°C) Ta 3HavyHa
TPUBAIICTH peakuii (6—8 Tof); I KaTamiTHIHOI oiroMmepusanii — CKIaIHICTh
TEXHOJIOTIT Ta HeOOX1MHICTh CHEHIATBHUX 3aXOJiB I 3aXHUCTy OOJaHAHHS Bil
Kopo3ii, moTpeba y cramii BiAMUBaHHS MPOAYKTY BiJ TE€TEPOT€HHOTO
Karajizaropa.
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Hamu  3ampomnoHoBaHO BUKOPHCTOBYBATH HHU3bKOTEMIIEPATYPHY
eMYJIbCIHY OJliroMepH3aiito ByrieBoaHiB ¢pakii C9.

Cxuraq peakIiiitHol cyMinIi eMyIbCiiHHOI OJIiroMepu3aIii:

— JUCIIepCiiiHe cepeIoBUINE — BOJa;

— gmcrnepcHa (a3za — ByrieBogHeBa ¢pakiis C9;

— eMyabrarop 1-ro pony;

— BOJIOPO3YMHHUH iHIIIIATOP.

V gKoCTi eMynsraTopiB 1-ro pomy, sKi CTBOPIOIOTE EMYIIBCIIO THITY «OJis Y
BOJIi» 3aCTOCOBYBAJIM:

— aHIOHOAKTHBHI MOBepXxHeBO-akTUBHI pedoBuHU (I[TAP): onear matpiro,

creapar Hatpito, E-30 (cymim omiHIHHMX ankaHcynb(oHATIB 3

JIOBXKUHOIO Byrienesoro nadmiora — C15, i3 3aramsHOI0 opmMyToro
R-SO;Na);

— mneionorenni  ITAP:  Heonon  (okcmerwsioBaHWid — HOHUI(EHOI
(o-(i3oHOHIN(pEHO)-Q-T1APOKCH-NIOTIOKCH- 1 ,2-eTaHaniN), CageHon

(cymim rigparoBanux HeioHoreHux I1AP).

IninitoBaHHs 31iiICHIOBAIM, BUKOPHUCTOBYIOUM BOJIOPO3YMHHI iHiNiaToOpu:
MEPOKCHUJ TIIPOTeHy, nepcylibdar Kaliio Ta PeIOKC CUCTEMY TiAPOreH IePOKCH/T
/ creaparu meraniB (Sn, Ni, Zn, Cu).

BcranosieHo onTuManbHI yMoBH oiroMepu3anii ¢pakiii C9 B eMymbCii:

— 00 emHe criBBigHotieHHs [ppakiis C9] : [Bopa] = [1:2],

— KOHIeHTpamis ininiatopa — 1,0% mac. (y mepepaxyHKy Ha JTUCIIEPCHY

a3y — ¢paxuiro C9),

— Temrmeparypa peakmii — 303-323 K,

— TpuBarIicTh peakmii — 180 xa.

— IHTeHCHBHICTH nepemimryBanHs — Re = 10120.

Peaxmiitny cymim (emymnbcio) TTicis peaxkiii po3ninsmm
uentpudyryBannam (4000 xB™) Ta JocymryBatu Biginenuit omromep.

Buxin ByrineBogHeBux cMoir — 22-28% Mac. (y epepaxyHKy Ha (Qpakiiito
C9). HaiiBumoro 3HaueHHS BHXOJY 3a0€3NEUyeTbCs BHUKOPHCTAHHSIM OKHCHO
BIJJTHOBHOI PEIIOKC CHCTEMH T'iIpOTeH IEPOKCH]T / CTaHyMy cTeapar.

3a yMOB HH3BKOI Temmeparypu KommoHeHTH ¢pakuii C9 ingeH Ta
JULUKIONEHTanieH (BMicTt y ¢pakuii ~18%) He BcTymaooTh y peakmito
koomiromepu3aii. Ile mo3Bonse omepxkyBaTu cBiTii ojiromepu. Ha ocHoBi
HEMpopearoBaHux BYIJIEBOJIHIB JIOJJATKOBOK BHCOKoTeMIieparypHoto (180-
200°C) iHiIiflOBaHOIO  OJNITOMEpH3AIli€l0 MOXKHA  OJCpP)KyBaTh  TEMHI
BYTJICBOIHEBI CMOJIH, SIK1 MIPEICTABISIOTH co00r0 CTHpEH-1HJCH-
LUKIIOTIEHTAIi€HOBI KOOTITOMEpH.

ByrneBomHeBi cMonM onepaHI HHU3BKOTEMIIEPATYpPHOIO eMYJIbCIHHOIO
OJIITOMEPHU3AIliEI0 MAIOTh TaKi XapaKTEPUCTHKHU: CEPEIHS MOJEKYJIIpHA Maca —
650-700, Temmieparypa po3m’sikmeHHES — ~80°C, mMoKa3HUK KOmpopy — 20 Mr
J»/100 M 3a iogomerpuaHoo mKanoo (9 3a lapaaepom).
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3a cBOIMHM XapaKTEpPUCTHKAMHU OJIEpXKaHi OJIrOMEpH  BIAMOBINAIOTH
Bumoram TY V 6-05743160.020-99 na cmony HadTonomiMepHy akodapOoBy
CHHTETHYHY.

Jlitepatypa

1. Mildenberg, R., Zander, M., & Collin, G. Hydrocarbon resins. — 2008. — 189c.

2. Oymckuit }10.B., Ho B.U., ByroB I'M. Xumus u TexHonOTHs He(TEHONIMMEPHBIX
cMoa. — M.: Xumus, 1999. — 302 c.

3.Study of emulsifier nature effect on the process of hydrocarbon fraction
cooligomerization in the emulsion / Fuch, U. Dzinyak, B., Subtelnyy, R. //
EasternEuropean Journal of Enterprise Technologies.- 2015.- Volume 4, Issue 6. —
Pages 54-57.

160



JOCUKEHHS TA YIOCKOHAJIEHHS KOAT YJISILIAHO-
®JIOKY.JISIIAHOT O NPOLECY OYMILEHHS
3ABAPBJIEHUX CTIYHHMX BO/JI

SIxkumenko L. K., CoaonoBnik T. B.

YepKacoKuil 0epicasHull mexHoN02iuHull YHigepcumem

[IpoMucnoBi CTi4HI BOAM € HaWOLNBII NOTY)XHUMH aHTPOIOT€HHUMHU
JoKepenaMy  3a0py[IHEHHs OpuUpoxHMX BoA. [IpomucioBi criuHi  BOIU
XapaKTepU3yIThCs K BEIMKMMHU 00’€MaMH YTBOPEHHS, TaK 1 Pi3HOMaHITHUM
XIMIYHUM CKJIaJIOM.

Amnaniz poOIT Cy4acHUX IOCTITHHKIB TOKa3ye, [0 METOJH OYHILCHHS
CTIYHMX BOJ BiJ OapBHUKIB MOCTIHHO YJIOCKOHAJIOIOTHCS B HAMPIMKY
MiZBUIICHHS iX e(eKTHBHOCTI, CHpPOLICHHS Y BHKOHAHHI, IMOLIYKY OLIBII
JICIIEBUX Ta OE3MEYHHUX peareHTis [1].

Merolo HaykoBOi pOOOTH, siKa TPOBOIUTHCS Ha Kadenpi XiMIiYHHX
TEXHOJIOTil Ta BOJNOOYMINEHHS € JOCHIKEHHS Croco0y yIOCKOHAJIeHHS
KOAryJsiiiiHOro MpOoLecy OYHIICHHS CTIYHHX BOJA LUIIXOM 3MiHH CKIaLy
peareHTiB. [l 1IOTO MPOBOAWTHCS MOPIBHSAHHS €(PEKTHBHOCTI MPHPOIHHX
(GIOKYNAHTIB, a camMe aiblriHaTy HaTpilo Ta XiTO3aHy, CYMICHO 3 Ji€l0
TPaJUIIIHOTO KOAryJIsIHTY — aIIIOMiHil cynbdary.

O0’ekTaMH JOCITI/PKEHHS] CTallM IITYYHO CTBOPEHI 3a0apBlieHi MOJIEINbHI
PO3UYMHHU CTIYHHMX BOJ. BHKOpHCTOBYBaMCh OApBHUKH, a caMe: aKTHBHHI CHHIH,
IpSIMUM YOpHUM Ta JMUCIEPCHUM 4YEPBOHO-KOPUYHEBUM — JUI1 CTBOPEHHS
3a0apBiieHHS 1 Oia IIMHA KOCMETHYHA — JUI CTBOPEHHS MYTHOCTI.

B npoueci nigbopy HaiiOinbml epeKTHBHUX pEarceHTiB Ui OYHIICHHS
MOZENIBHUX PO3YMHIB, a TAKOX U1 BH3HAYCHHS ONTHUMAIIBHOI IO3U PEarcHTIB
(Me/nm’) 3acTocoByBanu MeTon mpobHOi Koarymsmii — «Jxap-tect» (JAR-
test), I IIPOr0 BHKOPHCTOBYBAIACch CTalliOHApHA YCTaHOBKa — (IIOKYIATOD
2000 Kemira, ynockoHalleHa B aHANITHYHO-XIMiuHIM nabopartopii kadenpu
XIMIYHMX TexHonorid ta BogooumiieHHs YJTY [2]. Jlanuii meron imiTye
BUPOOHWYMIA MpoLeC, IO JO3BOJSE BU3HAYMTH €(PEKTHBHY 03y pEarcHTiB,
BCTAHOBUTH ONTHMalbHE 3HaueHHs pH Ta MiHIManbHUI Yac, sIKUiA TOTPiOeH s
YTBOPEHHSI IUIACTIBIIIB Ta OCa/pKeHHs abo CIUIMBaHHs iX y BUIVLIm ocany. [pu
LBOMY TaKOXX IIPOBOJIUTHCS JOCIHIPKEHHS SIKOCTI 00poONeHoi BoAM micis
BiZICTOIOBaHHs. BH3HAueHHS! KOJILOPOBOCTI Ta MYTHOCTI J1aDOpaTOPHUX 3pa3KiB
MIPOBOJIIIM 3 BUKOPHCTaHHAM JaboparopHoro crekrpodoromerpy Ulab 102 ta
mytHomipy TB 1000W. B mpoueci poboti Takox QikcyBanuck 3MiHa pH
PO34HMHIB Ta 3arajbHHUIA COJICBMICT.
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Amnaini3 pe3ysbTaTiB JIOCHIPKEHb T0Ka3aB 3aJeKHICTh ONTHMAIBHOI J03H
(Me/nm’) Koary/IsHTY Bijg THIY GapBHHKA, a came: JUISl PO3UHHIB 3aGapBIICHHX
MpSIMUAM Ta JucriepcHUM OapBHUKOM 103a Aly(SOy); ckianae 40 MF/,I[M3, a I
pO3unHYy, 3aGapBICHOTO AKTHBHHM OapBHHKOM — 50 Mr/am’. 3aBIaHHSIM
HACTYIIHOTO eTarmy Oylio BHW3HAYCHHS ONTHMANBHOI MO3U (IIOKYISHTIB Ta
MTOPIBHSHHSA 1X e(eKTHBHOCTI. Pe3ynpTaTi MOCHiKEeHb TpecTaBiIeHi Ha puc. |
Ta 2.
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Puc. 1. 3anexxHiCTh CTyIeHsI OYUCTKH 3a0apBJICHHUX a) MPSIMHUM, 0) IUCTIEPCHUM
0apBHUKOM MOJIETIFHAX PO3YHHIB Bifl 103H (IIOKYJIIIHTIB
(n03a xoarymsanty 40 Mr/am’)
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Puc. 2. 3anexxHIiCTh CTYIIEHsT OYUCTKY 3a0apBIEHUX aKTUBHUM OapBHUKOM MOJIETEHIAX
PO3UNHIB Bix 103K GIOKYISHTY (1032 KOATyIAHTY 50 Mr/aM’)

TakyuM YMHOM, TIPH NPOBEACHHI EKCIIEPUMEHTAJbHUX JOCHTiIDKEHb Oyin
BCTaHOBJIEHO ONTHUMaJbHI [O3M pEareHTiB, a caMe KOaryJIssHTy aJfOMiHii
cipyaHOKHCIIOTO Ta (IOKYISHTIB, a caMme: albriHaTy HaTpilo Ta XiTO3aHy.
[IpoBenenuii aHai3 JaHUX MO BUBYEHHIO e()EeKTHBHOCTI (JIOKYISHTIB, CB1I4aTh,
IO MPY 3aCTOCYBaHHI MPUPOAHOTO OiomonimMepy (XiTO3aHy) AOCATa€ThCs BUINA
CTYIIHb OYHCTKH B IOPIBHSHHI 3 BUKOPHUCTaHHSIM aNbliHATy HATPilO, a TaKOX
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CIIOCTEPITAETHCSI YTBOPEHHS OLIBII KPYIHUX arjoMeparis, 10, B CBOK 4epry,
MPHIIBU/IIYE IPOLEC iX 0CAMHKCHHS.

Jlitepatypa

1. Cononosuik T.B., ToncronanoBa H.M., @omina H.M., SAxumenko LK. JocnimkeHHs
NpOLECiB OYMINEHHS 3a0apBIEHMX PO3YHMHIB TNPH BUKOPHUCTaHHI HEOPTaHIYHHX
KOaryJisiHTiB Ta npupogHoro ¢mokynsary// Bicauk YATY. — 2019. — Ne 3. —
C. 108-117.
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INFLUENCE OF AMINO ACIDS ON CATALYTIC OXIDATION
OF CYCLOHEXANE

Ludyn A. M., Reutskyy Vic. V., Reutskyy Vol. V.

National university «Lviv polytechnic»

All biochemical reactions that can be found in live organisms need
presence of natural catalysts — ferments. In majority of cases ferments are
relatively large protein formations, centre of which is chemically bonded
molecule of non-protein nature or ion of metal. Ferments have critically large
catalytic activity and selectivity but can be used only under mild conditions due
to thermal instability of protein. On other hand main disadvantage of industrial
processes of hydrocarbons oxidation is free-radical mechanism that needs hard
conditions (temperature and pressure) and causes low selectivity during deeper
oxidation. All of mentioned causes high need in search of more efficient catalytic
systems for industrial processes.

Main idea behind research is creation of new efficient and highly selective
catalytic systems based on widely used industrial catalyst — cobalt naphtenate
(CN) — for process of cyclohexane (CH) oxidation. CH oxidation is industrially
used process of obtaining of synthetic fibres (nylon and capron) that have all
features of free-radical processes —low conversion (near 4%) and relatively low
selectivity for aim-products (AP) under higher conversions. AP of CH oxidation
process are cyclohexyl hydroperoxide (CHHP), cyclohexanole (COL) and
cyclohexanone (CON), by-products — adipic acid (AA) and dicyclohexyl
adipinate (DCA) As additives for modification of industrial catalyst we tested
amino acids. Amino acids were chosen in order to create catalytic systems that
could have ferment-like properties (high efficiency and selectivity) but still
would be thermally stable in industrial process. For research we choose three
amino acids — glycine, L-arginine and DL — serine, to see if structure and size
of catalytic additive would have influence on CH oxidation.

Experiments were made under conditions close to industrial (T = 413 K,
P=1,0 MPa) for two conversions (X) — close to 4% (industrial conversion) and
close to 7% (in order to observe tendencies of deeper oxidation). As catalytic
systems were used solutions of CN with amino acids in CON. For comparison
was also used solution of individual CN in CON (industrial catalyst).

Results show that despite slight decrease of conversion in comparison with
industrial catalyst catalytic systems that contain additives of amino acids
increase selectivity for AP with decrease for selectivity of by-products. Mainly
increase for AP selectivity is caused by decrease of ethers formation. Also use of
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amino acid additives causes decrease of formation of carbonic acids (mainly
formation of adipic acid). In general, experimental data shows that usage of
catalytic systems [CN-amino acid] increase productivity of reaction volume via
increase of selectivity for AP. Therefore researched catalytic systems have
industrial potential for improvement of existing technological schemes and use
on existing technological processes.

Table 1

Main indexes of CH oxidation process for CH conversions (X) 4% and 7 %.
CHHP — cyclohexyl hydroperoxide, AA — adipic acid, DCA — dycycloadipinate,
COL — cyclohexanole, CON — cyclohexanone, AP — aim products

X=~4%

Catalyst tm 3/40 S ((S’H) S (I;IA), S (DO/EA), S (COZJL), S (C(>2N)’ Sap
CN-+CON 40 (4,71 7,89 6,24 16,46 21,93 47,48 69,7
CN +Glycine 60 |4,65| 743 9,04 0,75 23,74 59,04 82,8
CN +Arginine | 40 |3,20| 11,29 2,95 3,32 23,30 59,14 82,4
CN +Serine 40 [5,07| 8,54 6,97 6,28 27,41 50,80 | 78,2

X=~"7%

Catayst | om | 2 | SO [S @A), [SECA) TSCOD. TSCOM g |
CN+CON 60 (9,49 4,12 6,61 16,52 25,93 46,82 72,7
CN +Glycine 80 |540| 7,16 8,33 0,00 33,67 50,84 84,5
CN +Arginine | 60 |6,60| 4,57 6,45 4,84 29,70 54,44 84,1
CN +Serine 60 7,97 5,13 9,01 4,43 29,96 51,47 81,4
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JOCJII)KEHHS BIUIMBY MOBEPXHEBOI OBPOBKH
I'PAHYJI KAPBAMIAY KOHAUIIOHYIOYOK0 JOBABKOIO
HA OCHOBI BIVIKOBOI CUPOBUHUA

Hdemuyk 1. M.

YepKacoKuil 0epicasHull mexHo02iuHull YHigepcumem

[Ipobnema 35exyBaHOCTI MiHEpaTbHUX JOOPUB 1 COJEH Ha ChOTOJHI €
akTyanbHOr0. OCHOBHI (akTOpy, IO BIUIMBAIOTH HA 3JIEKYBAHICTh LE —
rirpoOCKOMIYHICTh AOOPUB 1 HASBHICTh B HUX BOJIOTH Pi3HOI mpupoau. Takox
BOXIMBUMU  IIOKa3HUKaAMHM  SIKOCTI €  MiUHICTb i JMCHepCHICTh
(TpaHyIIOMETPUYHHIA CKJIa/T) JOOPHB.

Jus otpumanHst ToBapHOi (opMu KapOaminy 3 pO3IUIABIB B XiMiuHIN
MPOMHKCIIOBOCTI, SK MpPaBUJIO, BHKOPUCTOBYIOThCS OOEpTOBI  BiOparliiiHi
rpanyisitopu (npisutepu) [1]. OTxe, SKIO TpaHYISMIHHUA CKIaJ HPOIYKTY
MOJKHA DEryjloBaTH 3a JOIOMOTOI0 3MIHM 4YacTOTH OOepTaHHS 1 KOJHMBaHHS
BiOporpaHyssiTopa, TO Ha MINHICTh TpaHyl 1 iX TOAaNbUIy 3J1€XKYBaHICTH
BILTHBaAe Oarato ¢aktopis [2-3].

B poboTi po3misHYTI HampsAMU  TOJNIMIIEHHS SIKOCTI IPaHyJbOBAaHOTO
kapOamiy, SIKWii BHITYCKaeThCs METOJIOM NPIUTIOBaHHS O3 3aBHCIIOro Iiapy, a
TaKOXK BUIPOOYBAHO KOJMIIOHYIOUY J00aBKYy Ha OCHOBI OLIKOBOI CHPOBHHH Ta
€KCTPaKTIB POCIIMH BIIACHOI pO3POOKH, 1[0 HE MICTHTh TOKCHYHHUX KOMITOHCHTIB.

AKTyaJIbHICTh JIOCIIJDKEHHS OOYMOBIIEHA CXWIIBHICTIO [JO 3JI€KyBaHHS
KapOamifgy 1 3HAYHOIO BTPATON HOrO CHITy4OCTi, CTAaTUYHOI 1 JWHAMiYHA
MilHOCTI TpaHyn. He ocraHHIO posib y BTpaTi CHIIY4OCTI Bijirpae
TirPOCKOMIYHOCTD TPaHYIL.

Sk mpaBwilo, Ha OLIBLIOCTI IiJIPUEMCTB B IUIAB KapOamiay BBOAUTHCS
nobaBka — kapOamia-popManbIeriIHUi KOHIICHTPAT, SIKUH CIPHsIE YTBOPEHHIO
i30MeTpiYHUX (OpM KpHUCTalliB KapOamily i 3HIKYE IIBUAKICTH POCTY TpaHei 3
TPETIM MIiHAKOIAOM. Y 3B'SI3Ky 3 TOKCHYHICTIO (OpPMANbBJETily PUHOK 30yTY
kapbamiy oOMesxeHuit [4].

[MutanHs MiABMINEHHS MIIHOCTI TpaHy! KapOamimy i 30UIbIIEHHS YacTKH
TOBAapHUX TpaHyJl B HBOMY 3a3BHYail BHUPINIYIOTh TOJIMIICHHAM YMOB
OXOJIO/KEHHSI Kparesb IPH MPHUIIOBaHHI IJIaBy 32 PaXyHOK 301IbIICHHS BUCOTH
rpaHyssinidHOi Bexi. OnHak, HaBiTHh 32 WX YMOB IPOAYKT HE BiANOBizac
BUMOTaM CITO’KHBAUiB MO TPAHYJIOMETPUIHOMY CKJIaqy Ta MIIHOCTI TpaHy’a [5].
Jlnst 3amo0iraHHs] IMX HEraTUBHUX (DAKTOPIB HA PUHKY 3aMPOMOHOBAHO BEITHKY
KUIBKICTh ~ KOHIMIMOHUPYIOIIMX J00aBOK (aHTHM3NexyBawiB). € TBepai
(npibHOmMCTIEpCHI MiHepanbHi cknaau) 1 piaki. Cepen HaHHOMyINSPHIIIMX
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AHTU3NIEKYBaviB KapOaminy € KoHminuonyrooui nobaeku ¢ipm: GWC-Perflow,
Novoflow, VYpecodpr, JIBX, IN-ECO Ta in.. Sk mnpaBuno, Bci piaki
AHTHU3NISKYBAa4Yl € PO3UYMHAMH AaHIOHHUX, TOBEPXHEBOAKTHBHHUX 1 TOJIIMEPHHX
pedoBUH. B SKOCTI pO3YMHHHMKA BUKOPUCTOBYIOTH: MAacllo, CHUPT, BOAY Ta iHIII
OpraHi4Hi PEYOBHHH.

Mera pobGotu — gocmimkeHHS  (I3HKO-XIMIYHHX  XapaKTEPHCTUK
TpaHyJIbOBaHOTO KapOamimy, sikuii 0OpoOJIeHO KOHAWIIIOHYIOUOK JT00aBKOIO Ha
OCHOBI  OiNKOBOi CHpPOBHHHM 3 ciMmelicTBa  (QiOpwisspHUX OUIKIB  Ta
MiHEpaTi30BaHUX €KCTPAKTIB POCIIHH.

JlaHuil IPOMYKT € HaTypaJbHUM, TOMY He HECce HETaTHBHOTO BIUTHBY Ha
¢mopy Tta dayny. Ilepma mapris mOCHiNIB TpoBeneHA 3 BHKOPHUCTAHHSIM
HU3bKOKOHIIGHTPOBAHMX  BOJHUX pO3uMHIB  ¢iOpwisipaux OinkiB. Jlo3a
AHTHU3JIEeXyBaya cKilana | Kr/ ToHy IpoayKTy 3 BMicToM ¢dopmanbaeriny 0,06% i
1,5 xr/ Tony Kapbaminy 6e3 BMicTy GpopManbaeriay.

B mpomeci mpoBeneHHS — 1a0OparOpHUX — BUIPOOYBaHP  OCHOBHHUMH
MOKa3HUKAMU eexTuBHOCTI TIPUAHSTI TOKA3HUKU 3IIeKYBaHOCTI,
BOJIOTOIIOTIMHAHHSI, CTATUYHOT MIITHOCTI TPaHyJI 10 1 Miclisi BOAOTOMOTIMHAHHSL.

3a pesyapTaTaMd  JOCTIDKEHb BCTAHOBICHO IIO3UTHBHHUH  BIUIUB
MTOBEpXHEBOI 0OpOOKH TpaHys TiAPOII30BAaHUM PO3YMHOM OLTKOBOI CHPOBHHH 3
cimeiicTBa (piOpHIApHHX OUIKIB Ta MIiHEpadi30BaHHUX EKCTPAKTIB POCIHH Ha
TIrPOCKOIMIYHICTh TpaHyl. Tak, BHACTIAOK IepeOyBaHHS 3pa3Ka Y TEPMOCTATI 31
3HAYEHHSAM BiJTHOCHOI Bojiorocti moBiTps 70% TepMiHOM 5 1i6 BMICT BOJIOTH Y
00po0IIeHOMY 3pa3Ky KapOamify, IO He MICTHB KapOamin-(hopMaibIeriJHUH
KOHIIeHTpar, OyB Ha 16% MeHIe HiX BMICT BOJIOTH 3pa3Ka MOPIBHIHHS MpOOH
Kkapbaminy 06e3 BMicTy dopMabieriay Ta Ha 14% MeHIe HiXk BMICT BOJIOTH Y
3pa3Ky TOpiBHAHHSI 3 BMicToM (opmanpaeriny 0,06%. 3HA4YHOTO BIUTUBY
MMOBEPXHEBOT 0OPOOKHM TpaHy/l Ha CHITYJicTh KapOaminy He BHSBICHO, TaK sK
3pa3kd 00poONeHoro kapOamMigy Ta 3pa3kd MOPIBHIHHA MalOTh INPAKTHIHO
OJTHAKOBI IMTOKA3HUK CHITYYOCTi.

JlocnimpKeHHsT B ITaHOMY HalpsIMKy OyIyTh NPOJOBXKEHI 3 ypaxyBaHHSIM
MTO3UTUBHOTO BIUIMBY IIOBEPXHEBOI 0OPOOKH rpaHys KapOamimy BHUILE3TaJaHOI0
KOHAMUI[IOHYIOYOI0 J00AaBKOIO Ha TIrPOCKOINYHICTH IpaHyll. B momamsmiomy
IUTAaHYETHCS  BapiloBaTH CKJIaJ PO3pOOJICHOTO AaHTH3NEXyBadya B MeKax
MIOCTaBJIEHNX BUMOT JI0 1Or0 TOKCHYHOCTI Ta BIUIMBY Ha €KOCHCTEMY.
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EKOJIOI'TYHUM MAXIJ 10 BUPIIIEHHSA IMIPOBJIEMHU
BIJIXO/IB B YKPAIHI

I'punsb C. O., Ms3sina O. B.

Hayionanvnuii mexniunuil yHigepcumem
«XapkiecvKuii nonimexHiunuil incmumymy

3a ocTaHHI JECATWIITTS YKpaiHa BiTHOCHTBCS 1O KpaiH i3 HaWTipIIOIO
€KOJIOTIYHOIO CKJIamoBoI0. HaiibinbmIo eKooriyHoo mpoOIeMoro CydacHoOl
VYxpainu 3aIImaeTses 3a0pyAHEHHST HABKOJIMIITHBOTO CEpeIOBHUINA.

HeoOxinHo BiaMiTHTH, IIO B TeNepimmHIK dYac y CBiTi OuIbHIICTH
TEXHOJIOTIYHUX HOBHX pIllIEHb TOB’S3aHi 3 OCBOEHHSMH IMPUPOJIHHUX PECYpCIB,
HalpaBlieHI Ha eKCIUTyaTauiro mnpupogd. lLle OpUBOIUTE 10 MIBHIKOTO
BUYEpIIAHHs ii 3amaciB Ta MOMIIMBOCTEH 1 mMapaienbHo, Y 3B’S3KYy 3 THM, IO
JIIOJICTBO HE C(OPMYBAIO CBOIO OCOOHCTY E€KOCHCTEMY, 3POCTAa€ EKOJIOTiYHE
3a0pyIHEHHS JOBKiJIIS.

Koxuuil neHp Ha IJIaHeTi 3HUKAE OAWH BUI JKUBOI HPUPOIH, 3POCTAE
00’eM UepBOHHMX KHIKOK POCIHHHOTO, TBApPUHHOTO CBiTy. OnHI€I0 13 MPUYMH
CKOPOYEHHSI YHCENBHOCTI JKMBHX OpTraHI3MIB € AaHTPOMOTeHHWH BIUMB. 3
KOXXHHM POKOM i3-32 3a0pyIHEHHS HAaBKOJHUIITHBOTO CEPEIOBHINA TTOTiPIIYETHCS
3I0pOB’Sl YKpAiHIIIB, CTPaXTAIOTh BCi JKATTEBO-BXIMBI (YHKIIi Oprafizmy,
BKJIFOYHO 13 PEMPOAYKTHBHOTO. EKOJOTIYHE MUTAaHHS CTOITH OCOOIMBO TOCTPO,
HEOOXIi/THO IPUIIMAaTH MIBUIKI MipH JUTS BUITPABICHHS CHTYAIlii.

Ha mpotsi3i Bci€i icTopii JIFOCHKOT IMBIMTI3AIIT COIIANIEHUN PiBEHB KHUTTS
CYCTIiNILCTBA BM3HAYABCS BUPOOHHIITBOM MPOAYKTIB CIOKMBAHHA. IX 3picT
CYIPOBO/DKYETHCS 30UTBIIICHHSAM TOOYTOBUX BiJTXO/IB.

[MpobnemMa HAKOMHWYCHHS Ta BHUAAICHHS TBEPAUX TMOOYTOBHX BiIXOJiB
TOCTPO CTOITh Y BEJIMKHX MICTax, aJpKe Ie € HeOE3MeKOo0 sl 37J0pOB’sI BEJIMKOI
KIUIBKOCTI TpOMaJIsiH YKpaiHu.

OCHOBHUMH METO/IaMH TIEPEPOOKH TBEPAUX MOOYTOBUX BiJXOIIB €:

1) TepmiuHi Meroau — cHaNOBaHHs, Mipoii3. CHajaroBaHHS J03BOJISIE
3MeHIIUTH Bigxogu B 2-10 paziB. Teepai moOytoBi Bigxoagm — Iie
BITHOBNIIOBAIGHE  HEAOpOTe JDKEpelIo  eHeprii, ajxe pa3oM 3 THM
3HEIIKOKYIOThCS IIIHHI KOMIIOHEHTH, SKi € y BiAXoHax, 3a0pyAHIO€ThCS
atMocdepa. Bennkoro mnpoOnIeMor0 € BHIUIEHHS TOKCHYHHUX PEYOBHH IMpH
CTaJIOBaHHI IJJACTMACH, TIOIETIIICHY Ta iHIINX ITOTiIMEPHUX MaTepialiB.

2) 3aXxOpOHEHHS Ha MOJIIrOHaX.

[Nomironn 3axOpoHEHHS TBEPAMX TIMOOYTOBUX BIAXOMIB — CKJIagHI
IHKeHepHI cropyan, oONagHaHI 3a CHEmialbHOK TEXHONOTie. JIHO 3Banmiia
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3aCTENSIOTh UIIbHOIO TIONIETHICHOBOIO IUTiBKOIW. KOXHMI 1iap BiAXo/iB
PO3PIBHIOIOTH Ta YIIUIBHIOIOTH CHEMiaTbHIMHU KaTKaMU Ta 3aCHIAIOTh ITICKOM, a
MOTIM 3HOBY 3aCTeNSIOTh IUTIBKY. BHM3y 3Banmiia € 30ipHHK (GLIbTPYrOUHX
pimwa. Ilicns 3amoBHEHHS 3BalWINa I HYJIbOBHH pPiBEHb IPOBOISITH
pexynbTHBaIif0. Ha TakuX MOJNTroOHaX «IIPOCAAKI» IPYHTY MPAKTHYHO HE OyBae.
Aure B YkpaiHi 37€01IbI10T0 Ha MiCIIIX 3aXOPOHEHHS BiIXO/IiB BIJICYTHS CHCTeMa
BiBOMy Ta o0e33apakeHHA (UIBTpaTy, HEMae CIeMialbHUX OO0BaliB IO
KOPJIOHaM, HE TIPOBOJUTHCS ITOMIApOBa YKIIAIKA BiIXOMIB, YIIITFHEHHS, 3aCHITKa
rpyHTOM. Ha 3Bammmax BiZXOAM 4YacTo MiAMATIOOTH, MO0 3MEHIIMTH HOTO
00’eM Ta TPOAOBKHUTH TEpMiH poOOTH 3Banuima. Bce Iie HAHOCHUTH IIKOIY
HaBKOJIMIITHEOMY CEpPEOBHIILY.

3) BioTexHosoriuHi MeTOAN.

Yrunizamis (3HEMIKOIKEHHST) TBEPIUX o0y TOBUX BIZIXOJIIB
610TEXHOJIOTIYHIMHU METOZaMH JJa€ MOXKIIMBICTH OJIep)KyBaTu 100puBa, Oioras ta
TBepae OiomanwBo, aje IIed METOJl BHUKOPHUCTOBYETHCS JIy’)KE Mallo.
KomnoctyBanHst — GioXiMi4HUI ITpo1iec po3KiIay OpraHiuHOi YaCTUHH TBEPIUX
MoOYTOBHX BIJIXO/IB MiKkpoopraHizMamu. KomrocT BMilllye HEBENUKY KUIBKICTh
MIO)KUBHUX PEUOBHH, alle OKPALLYe CTPYKTYPY IPYHTY.

Teepai moOyTOBI BiAXoawm HEOOXIAHO COPTYBAaTH, MO0 B MOJAITBIIOMY
IIOBTOPHO BHKOPUCTOBYBaTH B OYHIBHHUITBI, ab0 IMepepoONATH SK MOBTOPHY
CHpOBHHY Ta JOOYBaTH I[iHHI KOMIIOHEHTH.

Bubip nmepceKTHBHUX METO[IB IEPepOOKH TBEPAUX MOOYTOBHX BiIXOIiB
3aJISKUTP BiJl BETUKOI KiJTBKOCTI MIOKA3HUKIB, aje eKOJIOTiYHa Oe3reKa yTrTizarii
ix moTpebye MmonepeHbOro COPTYBAHHSI.

Po6oTa mms 3HWKEHHS EKOJOTiYHOI Oe3leKH TMOBOKEHHS 3 TBEPAUMH
noOYTOBMMH BiJXOJaMH B HAIIiif KpaiHi MOBUHHA NPOBOUTHCH, Ha HAIll TIOTJIS,
B TaKUX HAIPSIMKaX:

- HEOOXi/ZHO TPOBECTH IHBEHTAPHU3AIiI0 yYTBOPEHHX, MEPEpOOIIOBAaHNX Ta
3aXOpPOHEHHX BiIXOIB;

- po3poOuTH TEXHOJOTii po3mijeHHS 300py, MepepoOKH Ta yTHIIi3amii
BiXO/iB;

- YIpOBaKyBaTH HasBHI BITYM3HSHI pecypco3depiraroui Ta €KOJIOTidHO-
Oe3reyHi TeXHOIOTii IepepoOKH;

- OpraHi3yBaTd CHUCTEMY €KOJIOTIYHOTO HaBYaHHS KEpIBHUKIB BCIX
OpraHi3aiiii, MmiINpUEMCTB, TEPUTOPIATBHUX TPOMaJ 33/l IOBODKEHHS 13
BiJIXOZaMU BUPOOHHUIITBA Ta TOOYTY.

- CHCTEeMaTH4HO IPOBOIUTH PO3’SICHIOBAIBHY POOOTY 3 HACENEHHSIM LIO/0
PO3AUTEHOTO 300py MOOYTOBHX BiAXOMIB;

- po3poOMTH CHCTEMY KOHTPONIO 3a HECEeKUIIHHUMH 3BATUIIAMH Ta
3aTBEPIUTH YMOBH, AKi O BUKIIFOUAINA MOXKITUBICTD iX ITOSIBH.

TakuM YHHOM, EKOJOTiYHA TIepepoOKa TBEPAWX IOOYTOBHX BiIXOIIB
MOBHHHA CTaTH MPIOPHTETOM JEp)KaBHUX YCTAHOB, TaK SK BOHA IiJBUIIUTH
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KOHKYPEHTOCIIPOMOXHICTh ~ HaIll NUIIXOM  IOKPAIleHHS  CepelOBHIIA,
MOKPAIIEHAS SKOCTI JKUTTS Ta 30UTBIINTH TPHUBAIICTD JKUTTA HACEICHHS.
ExonoriuyHa [isuTbHICT TOBUHHA KOOPOMHYBATHUCH Ta KOHTPOJIIOBATHCH SIK HA
HaI[IOHATBHOMY PiBHI TaK i B paMKax OKPEMUX ITiATIPHEMCTB.
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MPOBJEMMU EKCILTY ATAIII IOTJIMHAJIBHUX PO3UMHIB
MOTAIITY HA BAPOGHUILITBAX AMIAKY TA HIJIAXH IX
BUPILNEHHSA

I'pomuko A. B.

YepKacoKuil 0epicasHull mexHoN02iuHull YHigepcumem

TpuBana excruryaTailisi HOIJIMHAIBHUX PO3YMHIB noTalry tumy «Kapcom i
«bendinm» Ha KPYNMHOTOHHRKHUX BUPOOHHUIITBAX aMiaKy Ha CTajil OYHMILEHHS
cuHTe3-razy Bix okcuny Bymiemio (IV) npuBoauTh [0 3HWXKEHHS 1X
NOTJIMHANIBHOI 31aTHOCTI. Ha crafii BucokoTeMIieparypHoi perenepaiiii B 00’ eMi
PO3UYMHIB  TPOXOAATH  MOOIYHI  MPOLECH  TEPMIYHOTO  PO3KIAIAaHHS
JMETaHOJaMiHy, B pe3y/lbTaTi 4YOr0 YTBOPIOIOTHCS CMOIHMCTI PEYOBHHU Ta
KOPO3iiiHO aKTHBHI 3’€JHAHHS, JUIA BUJAICHHS SKHX B TEXHOJOTIUHY CXeMY
BBOJUITH JIOJIATKOBY CTafif0 (inbTpamii po3dnHIB Ha BYTIIBHUX (QUIBTpax.
Bukopucranas ByrineHUX cOpOeHTIB MOTpeOye iX wacToi pereHeparii rocTpum
mapoM Ta TMpHU3BOAWTH A0 Oe3noBopoTHHX BTpar JEA 1 ngomaTkoBuX
MaTepiabHUX 3aTpaT Ha 3aMiHy aKTHBOBAaHOTO BYrUUIA. 3aMiHa X CaMHX
PO3UYMHIB YCKJIQJHIOETHCSI THM, 10 BOHH MICTSTh Y SIKOCTI 1HrIOITOpPY KOpO3ii
TaKy TOKCUYHY pe4oBHHY 5K V,0s, sika BaXKKO yTuiizyerbes [ 1, 2, 3].

JleskuMHu aBTOpaMu TMPOMOHYETHCS CHPOCTHTH TEXHOJOTIIO pereHeparii
po3unHiB motamy «Kapcom» i «beHding Ta 3HM3UTH eKCIUTyaTaliiiHi Ta
MarepiaJibHI BHTpaTd Ha OYKMCTKY pO3YMHIB IOTally BiJl CMOJIMCTHUX Ta
KOpPO3iffHO aKTUBHMX pEYOBHMH IUISXOM 3aMiHM B TEXHOJOIIUHIH cxemi
BYTiJIBHOTO ajcopbepa Ha MeMOpaHHY YCTaHOBKY, a Y SKOCTI MeMOpaH
BUKOPHCTATH IOJIIMEPHI alleTaT 1IETI0I03HI MEeMOpaHH, 0 YIIIIbHIOIOTHCS il
tiuckoM, Ty MI'A — memOpana rinepduibTpalliiiHa aleTaTeNoI03Ha Jis
3BOPOTHOTO ocMocy abo tuny Y AM — ynbTpadinpTpaiiiiHa anerarienroio3Ha
MeMOpaHa. OpHaK eKcIUTyaTalisi ameTaT LEeNIONO3HMX MeMOpaH BHMarae ix
yacTol 3amiHu abo pereHepailii i3-3a 3a0MBKH IOpP BHCOKOMOJIEKYISIPHUMH
CMOJIMCTUMH PEYOBHHAMH, 1IN0 YCKJIAQMHIOE eKCIUTyaTallilo OOJamHaHHS
TEXHOJIOTIYHOI CXEMH NpOILECy OUYMINEHHS ra3y rapsuyuMm po3uuHoM K,COs,
akTuBoBanuM JIEA Ta mijBuiye 3aTpaty Ha ii o0cinyroByBanHus [4].

Ha xadegpi XIMIYHHX TEXHOJOTIH Ta BOJOOYMILNEHHS IPOBEICHO
eKCIIEPUMEHTANIbHI  JOCTIUKEHHS 110 OYHIICHHIO pO3YMHIB TIOTAaIly BiJ
CMOJIUCTUX PEYOBHH Ta KOPO3IMHO aKTHBHHX 3’€JHaHb Ha aKTHBOBaHUX
OEHTOHITOBHX ITMHAX. MeTo0 TaHoi poOoTH Oys10 BUBYEHHS MPOLECy ancopOii
AaKTMBOBAaHUMH TPHPOJHUMH COpOEHTaMH, a caMeé MOHTMOPHJIOHITOM,
CMOJIUCTUX Ta KOPO31iHO aKTUBHKUX PEYOBUH 3 PO3UMHIB MTOTAIY.
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Sk 00’ €KT JOCIIIKEHHS] BUKOPHCTOBYBAIU MOTJIMHAIBHI TIOTAIIHI PO3YHHH
BupoOHHITBa aMiaky ITAT «A3otm» M. UepKkacu 3 BMICTOM CMOJHCTHX PEYOBUH Y
po3uuHi 44, 375 F/IlM3 Ta MypammHoi kucioty 0,018 F/,IIM3. B sikocri apcopOeHTiB
BHUKOPHCTOBYBANCH OEHTOHITOBI rimHM B KoMOiHamii IIH+IV map xucmoTHOI
axtuBamii Ta [I+1V map 1yxHO1 akTHBAIII].

BumiproBaHHS BMICTY CMOJHCTHX PEYOBHH B PO3YMHAX MOTAIIY
NPOBOIWJIOCS ONTHYHHM METOJIOM 3 BHKOPUCTaHHSIM OJHOIIPOMEHEBOTO
cnektpodortomerpy Ulab 102 3 miamazoHom moexuH xBwib 325-1000 M.
BumMiptoBanHs MacoBOi KOHIEHTpamii kapOoHnartiB (OikapOoHaTiB) Kaiiio,
JMeTaHOIaMiHY, MacOBOI JIOJ 11’ ITUBAJICHTHOTO BaHAII0 B PO3YUHI MMOTAITy —
METOZIOM  TUTPYBaHHS 3 BHKODHCTaHHSAM THTPaTopa aBTOMAaTHYHOTO
TitroLine® 5000.

B xoni mpoBeneHMX eKCIEpUMEHTAIbHHUX [OCIHIPKEHb I10 OYWINEHHIO
PO3UMHIB IOTAIly HA aKTUBOBAHWX OCHTOHITOBMX TJIMHAX METOJOM KHCIIOTHOI
aKTHBAIlil OTPIMAaHO HACTYITHI eKCIIEpUMEHTAIbHI JIaHi:

- BH3HauYeHa aJAcopOliiiHa 3JaTHICTP aKTHBOBAHOI IJIMHW MpHU
MaKCUMAJIBHOMY CTYIeHI OYHIIEHHS, sKka ckiagae 0,785 T CMOJUCTHX PEYOBHH
Ha 1 r agcopbenty Ta 0,49 Mr MypamnmHoi KUCIOTH Ha 1 T afcopOeHTy;

- BH3HAYEHO EKCIIEPUMEHTAIBHUA dYac 3aXWCHOI [Iii ancopOeHTy, sSKHii
ckiamae 2 rod. s 1 Kr agcopOeHTy.

OunieHHs pPO3YMHIB TOTAIly BiJ CMONUCTHX 3’€JHAHb Ta MYPAIIHHOL
KHCIIOTH Ha aKTUBOBAHMX OCHTOHITOBHX TJIMHAX METOJOM JIYXKHOI aKTHBALlii
JIAJI0 HACTYITHI PEe3yJIbTaTH:

- BU3HaueHa ancopOmiifHa 3MaTHICTh AaKTHBOBAHOI TIWHH TIPH
MaKCHMAaJIILHOMY CTYIEHI OuHIIeHHs, aka ckiamae 0,853 T cMOIMCTHX pedoOBUH
Ha 1 r agcopOenty Ta 0, 0,378 Mr MmypamiHoOi KUCIOTH Ha 1 T agcopOeHTy;

- BH3HAYEHO EKCIEPUMEHTAIBHUHA Yac 3aXMCHOI nii amcopOeHTy, SIKUH
cKkiamae 2 rofd. as 1 Kr ajgcopOeHTy.

ExcriepuMeHTanbHO BH3HAYEHO, IO ONTHMAJIBHHMM  CITiBBiJHOLICHHIM
MaTepialbHUX MOTOKIB PO3YMH NOTAIy : aacopOeHT € 1:2.

BusiBieHo, o HallHMKYMM CTYIIEHEM TOTIMHAHHS [IIbOBUX KOMIIOHEHTIB
PO3UYMHY ITOTAIIY € TIIMHA KUCIOTHOI aKTHBaIii. [ InHa JTy>KHOT aKTHBAIlil TaKOX
morHAE B mporieci afacop6ii K,CO3;, KHCO;, IEA Ta V,0s, ane B Oimbmmomy
CTyIEHI HIXK TJIMHA KUCIOTHOT akTiBarii. Hal0inpuii cTymiHp NOTJIMHAHHS Ma€e
akThBOBaHe BYruuis. llei HemoNmik aKTHBOBAaHOTO BYrUUIA — BUKJIHMKAE
HEOOXiTHICTb MOCTIHHOTO IIOTIOBHEHHS NOTJIHHAIBFHOTO PpO3YMHY HOBHUMH
mopiuisima K,CO;, KHCO;, IEA, mo 30inbnrye BUpoOHNYI BUTPATH HA OYUCTKY
CHHTE3-Ta3y Bixl okcuay Byriero (IV).

JlitepaTypa

1. Amvuak. Bompocel texnonormn / Ilonm pen. SHkoBckoro H.A. — Jonenkx: 'MK
«HoBas meuatey», 2001. — 497 c.
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4. Tlarent Vkpaimm Ne 65306 Cnoci6 perenepamii posumHiB motamy «Kapcom» i
«benpingy. €.B. Mucmok, H.B. IanoBa, B.M. Copuu,

A.B. TI'pomuxko,
I'.C. Cromspenko. — 3assi. 10.03.2003; omy6u. 15.03.2004. — 6 c.
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TEOPETUYHI OCHOBHY B3AEMO/III OKCUIIB HITPOTEHY
3 BOJHUMU PO3YUNHAMU KAPBAMIZY TA
HITPATY AMOHIIO

CozonToB B. I'., CyBopiun O. B., KpaBuenko L. B.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

HuHi B CBITI BeleTbCsl MOIIYK AIbTEPHATHBHUX EHEPrOHOCIIB, 37aTHHUX
3aMiHUTH HaTOBE ManKBO. MOTOPHUM MAalIMBOM € 0i0MaINBO, HOrO OTPUMYIOTh
3 XapyoBoi Ta KOPMOBOi CHPOBMHHM, WIO € HEraTHMBHOIO BJIACTHBICTIO.
AnbTepHATHBHUM TAJIMBOM € TaKOX pIAKHA BOAEHb, aje TMpH HOro
BUKOPUCTaHHI BUHHMKAIOTh IpoOieMHu 30epiraHHs, 10 MOTPeOye CKIIAJHOTO
KOIITOBHOTO oOnamHaHHs. J[OWiMbHUM crocoOoM 30epiraHHs MOXYTh OyTH
pPEUYOBHHY, B SKHUX BOAEHb IepeOyBa€ y 3B’S3aHOMY CTaHi, Ta 3JaTHHX O
po3majay 3a NeBHUX YMOB. Po3poOieHnii ckita i MOHOIIANNBA y BUIJISII BOAHOTO
po3unHy KapOamimy Ta HiTpaTy amoHito [l]. Bwmicr BomHo y mnanmBi
eKBIBAJICHTHUHA 10 Maci KpuoreHHomy H,, skomy BidmoBizae HeoOXigHa
KUIBKICTh OKMCHHMKA. A30THE MalIWBO — CYMIIl 3 MacoBHM BMicToM 64-67%
NH;NO;, 16-17% CO(NH,), i 17-20% H,O [2]. Po3pobiieHe MOTOpHE MAITHUBO €
NOXeXe- Ta BHOYXOOE3MeYyHHM, EKOJIOTIYHO YHCTHM, Ha SKOMY MOXYTh
NpalfoBaTH TypOiHHI, TBUHTOBI Ta IMOPIIHEB] IBUTYHH [3].

CyMapHa peakxliisi pearyBaHHs MaJnBa OMUCYETHCS PIBHIHHAM

3NH;NO; + CONH,), = CO, + 4N, + 8H,0 + 905 ]k (AGSp5= —1484 JTx) (1)

PiBHOBara peakuii 3cyHyTa BIpaBO, KOHCTaHTa PIBHOBark 3MEHIIYEThCS
Bif 6,7~10259 bi o) 1,3»-10122 mpu 30UMBIIeHHI TemmepaTypu Bixm 25 mo 2000°C;
CTYIIiHb NIEPETBOPEHHS BUXiAHUX peareHTiB — 100%.

®aktrano B3aemomist NH4NO; 3 CO(NH,), BimOyBaeTbcs IMOETAamHO B
3aJIEKHOCTI BiJl TEMIIepaTypH 1 B peakiiitHomy 06’ emi. [Tpu 270-350°C pearenTtn
TEpMIYHO PO3KJIIA0ThCs [2]:

NH;NO3=N,0+2H,0+37,7 k]I (AGS95=—171 kJTx), )
CO(NH,),+H,0=CO,+2NH;-90,4 k]l (AGSs =- 1,3 kJIx), (3)
2N,0=2N,+0,+164 k]I (AGl9s=—209 KT, 4)
N,O+2NH;=2H,+2N,+H,0+233 11Tk (AGS05 =- 301 kJIx), (5)
2NH;NOs=2N,+0,+4H,0+240 ]Ik (AGSos =- 550 k). (6)
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Ipu 600—650°C MoxiMBHil epedir peakiii:
2H,+0,=2H,0+486 k[ (AG59s =-461 k1), @)
H2+N20:N2+H20+325 K,Z[)K (AGggg =-335 KZ[)K) (8)

Peaxmii (2), (4)~(8) — ex3otepmiuni, a peakmis (3) — eHOOTepMiUyHa, BC1
iX piBHOBaru 3cyHyTi BipaBo. KoHCTaHTH };iBHOBam peakiii (2)—(6) mpu 300°C
BIJITIOBITHO JIOPIBHIOKOTE: (2) — 5,6:10 . 3) — 6,6:10"; 4) — 5,2:10%
(5) — 1,4:10%; (6) — 1,6:10"°. KomcrauTu pisHoBarn peaxuiii (7) i (8) mpu
600°C 1OpiBHIOKOTH BIAMOBIAHO 4,5~1024 Ta 1,3~1021. 3 1 xr TBepaux
KOMHOHCHTiB CTeXiOMeTpI/I‘IHOFO CKJIaly YTBOPIOETHCA 3a HOPMAJIBbHUX YMOB
990 1 maporazoBoi cymimi Ti Bupiisgerbcs 3560 k/lx Temna, M0 MigBHILYE
temreparypy 1o 1000-2000°C B 3a51e)KHOCTI BiJi BMICTY BOJIU Y MAJIUBI.

OtpumMaHHs Ta30BHX cyMmimeil 3 Temmneparypoio ~3000-3500°C mosxe
0a3zyBaTHCsl Ha peaKiisix B3a€EMOJIl OKCHJIB HITPOI€HY 3 BOJHMMHU PO3YMHAMH
kapbaminy Ta HiTpary amoHito. OKCHIM HITPOT€HY YTBOPIOIOTHCS IpH
KOHTAaKTHOMY OKHCHEHHI aMiaky KHCHEM TOBITPsI, BUTSTTH iX 3 HITPO3HOTO a3y
MOXHa NOIIMHAHHAM BOJHHMH PO3YHHAMH JIYTiB.

[pocTimmM i JOCTYIHIIIMM CHOCOOOM OTPHMAaHHS OKCHIIB HITPOTEHY €
B3a€MOJIiS IETKUX METAJiB 3 HITPATHOIO KUCIIOTOIO, HATIPUKIIAMA, Millb pearye 3a
peaKisiMu, piBHOBara sSIKUX 3CyHyTa BIPABO:

8HNO;+3Cu=3Cu(NO;),+2NO+4H,0+488 k]l (AGSs=—511 kJTx), (9)
4HNO5+Cu=Cu(NO3),+2NO,+2H,0+114 k]l (AGS95=—257 kJlk). (10)

IMpn 306inbmennHi temmeparypu Big 25 mo 100°C koHCTaHTa piBHOBaru
peakuii (9) 3menmyerses i 3,4-10% 10 2,5-10", a peaxuii (10) — Bix 1,2:10%
bi (o) 1,1~1041.

ITi yac B3aeMozii OKCHAIB HITPOTEHY 3 BOXHIUMH pPO3YMHAMH Kapbamimy 3a
CYTTEBOTO IIiZIBUIICHHS TEMIIEpaTypH HITpaT aMOHII0 PO3KIANAETHCS 32
peakuismu (2), (6), a TaKOX 32 peaKii€cro

ANH,NO;=2N,0+2N,+0,+8H,0+663 k[T (AG95=—949 kJk), (11)

piBHOBara siKol MpH MiJBHIIEHHI TEMIIEpaTypu 3CyBaTHMETbCsi BIiBo. [Ipu 25,
300, 3000 i 3500°C koHCTaHTa pIBHOBAarW BIANOBIITHO CTAHOBHTH: 1,4-10':
2,6:10"%; 3,8:10%°; 1,5-10°°, cryminp po3kiIagaHHs NPAKTHIHO HAGTHKYETHCS 10
100%.

B poOori [2] moka3aHo, 10 3a arMOC(EpPHOr0 THUCKY 1 TeMIeparypu
TIOBITPSL a30THE MaIMBO Oe3 KaTaiizaTopa He pearye. ToMy B CyMill JoJaBaid
IUXpoMaT aMOHIi0. B Hamomy BHIaKy B SKOCTI Karamizaropa MOXYTh OyTH
BHKOPHCTaHI OKCHIN HITPOTEHY, SKi OTPUMYIOThCS 3a peakmismu (9), (10). NOy
B3aEMOIi 3 KapOaMiZioM 3a piBHSIHHSIMM:
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2CO(NH,),+6NO=2CO,+5N,+4H,0+1809 k]l (AG95=—1865 kJIx), (12)
4CO(NH,),+6NO,=4CO,+7N,+8H,0+3076 [Tk (AGS05=—3210 kJIx), (13)
CO(NH,),+3N,0=CO,+4N,+2H,0+880 kJIk (AGSs=985 k/IK).  (14)

Bci peakmii exk3orepMivHi, X piBHOBara 3CyHyTa BIpaBoO. 3 IiJBUILEHHIM
TeMIlepaTypy KOHCTAHTH piBHOBaru peakiii (12)—(14) cyrTeBo 3MEHIIYIOTHCH, a
CTYIiHb TEpPETBOPEHHS! OKCHIIB HiTporeHy y HerokcuuHi CO,, N, ta H,O
nocsrae 100%. OTxe, U1 CTBOPEHHSI MOOUIBHOT YCTaHOBKHM OTPUMAHHS Ta30BHX
cymirei 3 Temneparyporo 3000-3500°C 1OCTYIIHUMY peareHTaMu € Mifb, 58%-
a uitpatHa kucinora Ta KAC (piake MiHepajbHe HOOPHBO: BOJIHUI DPO3UMH
kapbaminy Ta amiagnoi cenmitpu). Ha 1 xr mini HeoOxizHO 5,5 xr 58%-01 HNO;
Ta 2,5 kxr KAC-32 3 macoBuM BMicToM KapOaminy 36,8%, HiTpaTy amoHito 43% i
Bomu 20,2%. Ilpn mpomy 3a H.y. yrBoputhest 3120 11 mapora3oBoi cymimi Ta
Buaimthes 14550 x/x Terura, mo mpusBene A0 30UTHIICHHS TEMIIEPATyPH 10
3000°C.

JlitepaTypa

1. Hexpacos B.I'., MakapoB A.®. IlepcrieKTHBBI MCIIOJIB30BaHMs a30THOTO TOILIMBA //
IIpombimnennas suepretuka. — 2008. — Ne 2. — C. 41-47.

2. Hexpacos B.I'., MakapoB A.®., benos I1.A. A30THOE MOHOTOIUIMBO — PE€3YJIbTaThl
MEPBBIX SKCIEPUMEHTOB // ABHAIIMOHHO-KOCMHUYECKAs TEXHHKA M TEXHOJOTHSI. —
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OYMIIEHHSA BOJAU BIJI TEKCTWJIBHUX BAPBHUKIB
INPUPOJHHUM LEOJITOM 3 IOJAJBIIOIO KOAT'YJIALIEIO

Kosans M. TI'., Ky3bMenko B. T'.
YepKacoKuil 0epacasHull mexHoN02iuHull YHigepcumem

PO3BUTOK TPOMHCIOBHX BHPOOHHITB Ta iX XiMi3allis INPHU3BOAATH 0
301IBIIIEHHS] BOJOCIIOKMBAHHS Ta BOAOBIABEICHHS, /IO BEINHUKOI pPi3HOMaHITHOCTI
MIPOMHCIIOBUX CTIYHMX BOJ 32 CKJIQJIOM. TOMy, aKTyalbHOIO € mpobieMa
OYMIIICHHS CTIYHMX BOJ| Bi/I OpraHIYHMX CIOJIYK, SIKi 0COOJIIMBO HEOe3NeuHi sK
3a0py/AHIOBaYl HABKOJMIIHBOTO CEpPENIOBUINA B PE3YJbTaTi IX KOMILIEKCHOTO
BIUIMBY 1 HEMPOTHO30BAHOCTI HACHIJIKIB, IIKIUIMBUI BIUIMB SKUX HMOCHIIIOETHCS
3a paxyHOK KyMmyJsTuBHOro edekty. Cepen Takux 3a0pyIHIOBa4iB TOJOBHE
MicIie 3aliMaloTh OpraHiyHi OApBHUKH, SIK1 IIUPOKO BUKOPUCTOBYIOTHCS B PI3HUX
rany3sx [1]. OgHuMm 13 HaWOUTBII e()EeKTHBHUX, SKOHOMIYHHUX, JOCTYIIHUX Ta
MIPOCTHX METO/IiB OYUIIEHHS CTIYHHUX BOJ € COPOLIMHUI METO/.

Mertoto pobotu Oyio eKcrnepuMeHTaNbHE IOCTIIHKEHHS aJcOopOMiHHNX
BJIaCTUBOCTEH IICONITOBMX TIJMH B yMOBaX BHKOPHCTAHHS OPTaHIYHUX
TEKCTIIIbHUX OapBHUKIB 3 MOJATBIIOK KOATYIAIIETO.

Y poboti BukopuctoByBamucs 1eoliTH COKHPHHUIIBKOTO POJOBHINA
(3akaprmaTcbka 0071.). MiHepaabHHUNA CKIIa]] IPHUPOIHOTO HEOTITY: KIMHONTHIONT
(65-80%), monT™MOpmioHIT (2—4%), kBapi (mo 10%), mmariokmas (5-10%),
kapbonar (3%), rimpocmioma (1-3%). 3arampHa MonekyisipHa ¢GopMmynaa Mae
BT Myn[ ALO3)x(S10,)y]- WH,0.

JIst ouMIIeHHsT TOTYBAIM MOJISIEHUH PO3YHH IUCTIEpCHOTO OarpstHoTo 22K
0apBHUKA, SIKMH BUKOPHUCTOBYEThCS Ui (hapOyBaHHS TiApo(OOHHX BOIOKOH
(CHHTCTHYHHX, aleTaTHUX, BICKO3W). BomokHO (apOyeTbess 3a paxyHOK
PO3YMHEHHS JAUCTIEPCHUX OAPBHUKIB Y BOJIOKHI (YTBOPIOETHCS TBEPANH PO3UHH)
[2].

Tak sik KoJip OapBHUKA € HACTIKOM HOTro B3a€MOJIIi 31 CBITJIIOM, TO OL[IHKY
KOJIbOPY CTIYHOT BOJAM (0 Ta TiCis OYMIIEHHS) 3AIHCHIOBAJIH CHEKTPO-
(OTOMETpHYHHM METOJIOM, BUKOpHCTOBYIOuM cnekrpodoromerp UV-5800PC.
B mpomieci  agcopOrmiii B poO3YMH BiAMHUBAIOTHCS IPiOHOMUCIIEPCHI 3aBUCIHI
YaCTOYKHM IEOJTy, TOMY I iX OCa/pPKCHHS NPOBOIMIN KOAryJsLilo 3
BukopucTaiHIM Aly(SOy4);. EdexTuBHICTS KOarynsmii BH3HAYaTH 3a 3MIHOIO
KaJJaMyTHOCTI PO34YMHY, BUKOpHCTOBYOur MyTHOMIp CyberScan TB1000.

Jns anmamizy Oyno 3MOHTOBAaHO CTEHIOBY Ja0OpPAaTOPHY YCTaHOBKY
10HOOOMIHHOTO THITy, IIIO SBISE COOOI0 BEPTUKAIHHY KOJOHY, 3aIlIOBHEHY
COpOeHTOM, cXxeMaTHIHe 300pakeHHS K01 ITPeACTaBIeHO Ha pHuC. 1.
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[puroroBienuii BOIHMI PO3YMH OapBHUKA 3 BCTAHOBICHOIO ITOCTIHHOIO
LIBUIKICTIO MPOXOJUTh KOJOHY, 3allOBHEHY COpOCHTOM 1 30HMpaeTbesi y
BI/IIOBIIHY €MHICTb, 3BIAKH TOHAETHCA HA KOATYIALII0 3 IOJAIBIINAM
BiJICTOIOBaHHSIM Ta (DLIBTpAIli€loO.

7

e
Rocaedelated

[ R

[

Puc. 1. JlaGopaTopHa cTeHI0Ba yCTaHOBKA COpOLIii:
1 — eMHICTB 31 CTIYHOIO BOJIOKO; 2 — KpaHH; 3 — KOJIOHH iOHITOBOTO THILY;
4 — map agcopOeHTy; 5 — npuitMaibHa EMHICTh

Pesyneraty mocmimkeHHsS 300pakeHi Ha puc. 2.

=
—
h

OnTHYHa rveTiHa, D

400 440 4380 520 560 600 640 , HIC:ISO
—+— Birxigai posais W+ PosauHMicnA agcopoiii — & — PosuHHMca Koarya

Puc. 2. 3anexxHiCTh ONTHYHOT I'YCTHHU PO3UUHY IucniepcHoro 0arpstHoro 22K 6apBHHKa
micis agcopOrii Ta KoaryJssinii Bif JOBXKUHH XBUIIL

HaBeneni rpadiuni 3aie:KHOCTI TOKa3ylOTh, IO IICONIT € SPEKTHBHUM
COpPOEHTOM, a Koaryislis TMoKpanlye e(eKTHBHICTh ouHmeHHst m0 70%
TIOTIMHYTOr0 GApBHIKA, 3HIKYIOUH KaTaMyTHICTh po3dnHy 10 0,38 mr/am’.
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TakuMm YMHOM, MPUITYIIEHHS PO 3aCTOCYBAaHHS MPUPOAHUX IEOIITIB MPU
BHUpIIIEHHI 3aBHAHHS OYHIICHHI BOJA, IO MICTITh OapBHUKH OTPHUMAIO
MpPaKTHYHE IATBEPIDKEHHS TICIHS TPOBENCHUX HOCHIMKEHb. Y pe3ylbTari
eKCIePUMEHTAIBHOTO 3aCTOCYBaHHS IEONITYy Oylno MJOBElEHO, IO IEONiT
BOJIOZIi€ TAPHUMU aACOPOMIHIMY BIIACTUBOCTSIMH, aJ€ B MPOIECI YTBOPIOETHCA
KaJlaMyTHICTb, JUIA BHUAAICHHS SIKOi HEOOXiIHE TMPOBEACHHS OJATKOBOTO
OYMIICHHS, IKUM CITyT'YE KOAryJsiis.

JlitTepaTypa
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JOCJIUKEHHS PEAKIT BUAIIEHHSI KHCHIO HA
MoNi-MOJUPIKOBAHNX EJEKTPOJAX 3 BYTJIELIEBOT'O
BOJIOKHA Y 0,1M PO3UMHI NaOH

Cuich A. A., Cosonosnik T. B.

YepKacoKuil 0epicasHull mexHoN02iuHull YHigepcumem

3pocTaHHs €KOJOTiYHHMX NpoOieM y 3B'I3Ky 31 3pOCTaHHSIM IIONUTY Ha
BUKOITHE MaJMBO Ta €HEPril0 CHOHYKAE CBITOBE CIIBTOBAPHCTBO IIyKAaTH HOBI
€HepreTHYHI TeXHOJIOTii, siKi 3a0e3neyarh NPUIHATHUN piBeHb 3a0pyIHEHHS Ta
OJJHOYAaCHO HE MPH3BENyTh O YIOBUIBHEHHA EKOHOMi4HOro 3pocranHs. Ha
JYMKY YHCICHHUX EKCIEePTIB 3 YChOTO CBITY, HAWOUIBII TEPCHEKTUBHUM
pilieHHsM 1i€i mpoOieMHu € pO3BHTOK BOJHEBOI eHepretuku [1]. Bonenp €
€KOJIOTIYHO YHCTHM NaJHMBOM, 3aIlacH SKOT0 Maibke HeBHYepIHi. Bumeckasane
pOOUTH BOJCHB BiIMIHHOK ANbTEPHATHBOI TAKUM BHIaM IaUBa K HapTa Ta
npupoaHuil Ta3. EnmexTporni3z Bomu € OOHWMM 3 HaHOLIBII BiOMHX 1 100pe
JIOCITIJKEHUX METOIB OTPUMAaHHS HATIUCTOTo BOIHIO (99,9-99,99%) [2].

OCHOBHUMH TIpOLIECaMH, IO BigOYBArOTHCS i/ Yac €NEKTPOJIi3y BOIH, €
peakuis Buniienss BoaHto (HER) Ta peakuist Buminenns kucHio (OER). OER €
B)KJIMBOIO YAaCTHHOIO EIEKTPOJITUYHOTO PO3KJIaAaHHs Boau. Ha BimMmiHy Bifg
peakuii Buminenns BoaHio (HER), mponec OER mpotikae moBinbHIlIE Yepes
HEOOX1THICTh TPAHCIOPTYBAHHS YOTUPHOX ENEKTPOHIB y TOPIBHSHHI 3 JBOMa
enektponamu 1 HER. 3 kiHermuHoro acmekty umx peakuidi, s OER
NOTpiOHO OlNbllle eHeprii Ta BHCOKMX POOOYMX MOTEHIIaNiB ISl YTBOPEHHS
MOJIEKYITH KUCHIO [3, 4]. 3 1€l Npu4YuHU JyXKe BOKIUBUM € MUTaHHs MiaA0opy Ta
po3pobku edektuBHux KatamizaropiB aast OER, siki OymyTh XapakTtepu3yBaTucs
HU3bKUM 3HAYEHHSM HaJIIOTEHIlialy, BUCOKOI NMPOAYKTUBHICTIO Ta BiJHOCHO
HHU3bKOIO BapTicTI0O ix MacoBoro BupoOHunTBa. IrO, ta RuO, nokasywors
XOpOIIly EJIEKTPOKATAITHYHY AaKTUBHICTh Yy KHUCIOMY po3unHi. OpHak i
MaTepiaiyd He MO)XKHA BBa)KaTH Kataiizatopamu Hu3bkoi BaptocTi mist OER. 3
IHIIOro OOKY, B JIy)KHHUX CEPEIOBHUINAX JIesIKi TepexinHi Meranu (Harnpukian, Ni,
Co, Fe ta Mn), iX OKCHOM Ta OKCHUTIJPOKCHUAM IIPECTaBISIOTH NPHUHATHI
pe3yJIbTaTH MPU aHOIHIH peakii [5, 6].

ByrnenieBe BOJIOKHO — NMEPCIEKTUBHUHN €TEKTPOIHUN MaTepiai, KUl OyB
JOCIIDKEHUH 11 BUKOPUCTAHHS B IIPOMHCIOBOMY BOIHOMY €JIEKTPOJIi3i.
OCHOBHMMHM TiepeBaraMi MaTepiary 3 BYIJICLIEBOIO BOJIOKHA € HOTO BHCOKa
IUIOINa TIOBEPXHi, XOpolla THYYKIiCTh Ta CTIHKICTB JI0 KOpO3ii SIK B KUCIOTHUX,
TaKk i B JY)XHUX pO3YMHaX. ByrierneBe BOJOKHO 3 BiANOBIIHOIO IMONEPEIHBOIO
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00poOKOI0 MOXKE OYyTH BHKOPHCTaHE SIK OCHOBHHIA Marepiall JUisi BUTOTOBIICHHS
enexTpomis [7].

Meroto manoi poGotu Oya0 BHBYCHHS peakiii BHIUICHHS KHCHIO 3
BUKOPHCTAaHHSIM €JEKTPOiB BUTOTOBICHHX 13 BYIJICIEBOTO BOJOKHA 1
eIeKTpoXiMigHO 00pobieHnx MoNi crutaBoM. JlocmiKeHHS eIeKTPOXiMidHOI
AKTUBHOCTI  €JEKTPOMiB  TPOBOIWIUCS 3a  JONOMOTOI  IMIIEJaHCHOL
CIEKTPOCKOITii Ta MO PU3aIlifHIX BUMIipIOBAHb.

Jns TpoBeNeHHS EKCIEePUMEHTAIbHUX JOCHI/UKEHb BHUKOPUCTOBYBAIH
eNIEKTPOXIMIUHY KOMIpPKY, SIKa CKJIafanach 3 poOOY0ro el1eKTpo/ia 3 BYIJICIEBOTO
BOJIOKHA, Pt mpormnexHoro enekrpoga i Pd-BogHeBoro mopiBHSUIBHOTO
enekTpofa. EnekTpoximidHe ocampkeHHS ciutaBiB MoNi Ha ByIJIeleBOMY
BOJIOKHI ITPOBOMJIM 3a JIOTIOMOTOIO €JICKTPONITHYHOI BaHHH, IO CKJaJaiach 3
TaKAX KOMITOHCHTIB (KOHIIGHTpamii B r/,uM3): Na,MoO, x 2H,0 — 20;
NISO4 X 6H20 — 90, C6H807 — 40, C6H1107Na — 150, Na3C6H507 —50.

3a pesyibpTaTaMu IMIEAAHCHOI CHEKTPOCKOIii OyJ0 BCTAHOBJIEHO, IO
MTOBEPXHEBI BJIIACTUBOCTI BYIJIELIEBOTO BOJIOKHA, K enekTpona B mpoueci OER,
MOXYTh OYTH ICTOTHO 3MiHEHI 4Yepe3 pi3Hi THIIM 0OpOOKH. 3a JOMOMOIoK LUX
MomudiKaiiii KaTadiTU4HI BJIACTHBOCTI €IEKTPOJa MOXYTh OYTH ITOCHIICHI
MOPIBHSHO 3 YHCTHM €IEKTPoAOM 0e3 Oymb-akux o0poOok. Takum dHHOM,
MoNi-MonudikoBaHUi €IEeKTpPOA T[OKa3aB Maibke B 2,5 pasu BHILY
MPOAYKTUBHICTh HA BiAMiHY BiJ HeMOIM(iKOBaHOTO 3pa3ka. 3BiACH BUILIHBAE,
o0 3MIiHM BJIACTHBOCTEH EIEKTPOXIMIYHOTO TOBEPXHEBOTO APy MOXYThH
3Ha9HO nocmuTH mporec OER.

EnextponiTHaHe MOKPUTTS HIKETIO Ta MOJIOeHY Ha IOBEPXHI Marepiany 3
BYIJICLIEBOTO BOJIOKHA 3HAYHO MOCHJIMIM KATANITHYHY aKTHUBHICTH BHXiJHOTO
MaTepiany 10 peakilii aHOJHOTO BHIIJICHHS KHCHIO B JIY)KHOMY PO34YHMHI, IIIO B
TIepIIy 4Yepry IMOB'I3aHe 3 YYAOBMMHU KaTaJiTHYHHMHU BIACTHBOCTSIMH CIUIaBY
MoNi. Pesynbratn, oTpuMani B i po0oTi, ITOKa3aay, 10 HEBEIUKA KUTBKICTh
crmaBy MoNi, HaHECEHOT0O Ha MaTepialid 3 BEIUKOIO EJIEKTPOXIMIYHO aKTHBHOIO
MTOBEPXHEIO (TaKi SIK BYIVIEIIEBE BOJIOKHO) HE TUIBKH MOXE iCTOTHO MiABHIIUTH
npoxyktuBHicTs OER, ajne 1 3aMiHUTH opori Marepiany Ha JENIeBIINK aHaJIor
JUISl CepifHOTO BUPOOHUIITBA B KOMEPLIIHNX JIY>)KHUX BOJTHHX €JIEKTpoJlizepax.
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BUBIP TEXHOJIOT'TYHOTI'O PEXKUMY CIIYYYBAHHA
T'PAHYJIbOBAHOI'O TEIUIOI3OJIAIIIMHOI O MATEPIAJTY
I AI€O HBY-BUITPOMIHIOBAHHA

Pumap T. E.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

Jlist oTpuMaHHs SIKICHOTO TeruioizomsniiHoro Matepiany (TIM) 3 HU3bKOO
HIUTBHICTIO 1 TETUIONPOBIHICTIO, BACOKUMHU MOKa3HUKAMH MIITHOCTI HEOOX1IHO
HE TUIbKU MPaBWJIBHO OOpaTH KOMIIOHEHTH BHXIJHOI KOMIIO3UIlii, & W BipHO
BU3HAYUTH [TapaMETPU CILydyBaHHS BUPOOY i METOAN KOHTPOJIIO 32 IIPOLIECOM.

MeTor0 pOBEACHHUX TOCHTIPKEHD € Mif0Ip ONTHMAIBHUX YMOB CITy4yBaHHS
rpanyiboBanoro TIM nHa ocHoBi pigkoro ckina (PC) 3 Bukopucranasm HBU-
BUIIPOMIHIOBaHHS JUIS IOCSTHEHHS €)EKTUBHOTO BUIAJICHHS BCIX BH/IIB BOJIOTH 3
BHCOKHMH TTOKa3HUKaMu KoedinieHTy ciryayBanus (KC).

[MoctymoBuii 00'eMHUI HarpiB TpaHyIHLOBAHOTO Marepiany Ha ocHOBI PC
MIPU3BOIUTH JI0 3aTBEPAIHHS PIAKOCKISHOI MacH 3 OIHOYACHUM 3HW)KEHHSIM
BMicTy Bostoru. Bostora, mo Bxoauts 1o cknaay PC nimuTbest Ha HACTYIIHI THITH:
BiIbHA (TMiJIA€THCST BUIATEHHIO TIEPIIOI0 3 BUCOKOIO IIBUJIKICTIO, MiCTHTBHCS B
MOPOXKHUHAX, IMYCTOTaX 1 HAa IOBEPXHi), afcopOIiiiHa (MII[HO YTPUMYEThCS
CHJIaMH MIKMOJICKYJISIPHOT B3a€EMOJIIT Ha MMOBEPXHI Mip y BUMJIAII MOHOIIApy abo
JEKUTBKOX MIapiB, i1 BUIAJICHHS MOB'I3aHO 3 TIEPETBOPEHHSIM 11 B IIap BCEpEIMHI
Marepiany) i 3B'si3aHa (BUAQISETHCS HaliBaXKye TUILKM BHIIAPOBYBAHHIM NpPHU
temrieparypax mnonan 100-120°C, Bosonie HaiOUIBIIOW EHEPri€lo 3BSI3KY 3
marepianom) [1].

['0510BHOIO PYILIHHOIO CHIIOK NP CIYYEHHI TPaHYJ € IMiJBHIICHHS THUCKY
mapy BoaM B 1l cepelMHi, IO JOCSTa€TbCs  MI€0  IHTEHCHBHOIO
€JIEKTPOMArHITHOTO MoJsl HaaBUCOKuX uactot. [lin miero HBY monst Monexynu
BOJIY TIOYMHAIOTH 3/IFICHIOBATH KOJHMBAJIBHI 1 00epTaIbHI PYXH, OPIEHTYIOUKCH 3
YaCTOTOIO IMOJISl IO HOro eNeKTPUYHUX JiHIIX. Pyx Monekyn — 1ie i € TemsioBa
erepris. UuMm Oinbliie BoaM B 3amaHoMy 00'eMi, 4yuM Ouibliie MOJEKYdT Oepe
y4acTh B [[bOMY PYCi, THM OLIIbIIIE TEIIOBOT eHepril BUIIAEThCS [2].

JocmimKkeHHss mopu3anii  piOKOCKISHMX —TpaHyn mig gieio  HBY
BUIIPOMIHIOBaHHS IPOBOJMIIOCH NPH TMOTYKHOCTSIX ycraHoBKH (300—-650 BT).

[pu criyuyBaHHI TpaHyI NP NOTYKHOCTI ycraHoBKH 300 BT BTpara macu
3paska ckiana 3,8%, 00 Temmeparypa migHsuiacs Jwmie g0 53°C, mo €
HEJIOCTaTHIM JUIS TI0YaTKy MOPH3allil, OCKIIBKY CITyqyBaHHS TOYMHAETHCS JIMILIE
npyu BUJaJIeHH] 3B'13aHo1 Boau Buie 100°C.
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Jiss  30inbplieHHss €QEeKTUBHOCTI CIY4yBaHHsS HACTYIHE JOCIIIKEHHS
npoBoawtH npu motyxkHocTi 500 Bt (puc. la). Ilpu orpumanHi MaTepiary B
CepEeNOBHII aTMOC(PEPHOTO THUCKY, TUCK BcepennHi kamepu 3pic mo 95 klla i
Hajami He 30UIBIIYBaBCSA, IO 3YMOBWIIO PIiBHOMipHE MPOTIKaHHSA IPOIIECY,
TPUBATICTh SKOTO CKJala 5 XB., TaK SK IICHs JOCATHEHHS IAaHOTO 4Yacy
TeMIepaTypa BCEpeirHI KaMepH [aii Juanacs He3MiHHow. Brpara macu
3paska ckmana 24,2%, KC — 2.4, a minsaicts — 260 kr/m’. OfHaK rpaHyiu B
TIPOIIECi CIIydyBaHHS 3JIHITAIOTHCS MK COOOI0 Uepe3 KOHICHCAIIII0 BOIIOTH Ha iX
noBepxHi. Llelt Hemosik MOXKHA YCYHYTH a00O CTBOPEHHSIM BaKyyMy BCEpeIHHI
YCTAHOBKH 200 301IbIICHHSM ii ITOTY>XHOCTI.
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Puc. 1. BruiuB TpuBanoCTi CllyqyBaHHs Ha TeMIIepaTypy HpoLecy IpH IOTY>KHOCTI
HBY — BunpominroBanss: a — 500 Bt; 6 — 650 Br:
1 — aTMocdepHHit TUCK; 2 — PO3pIIKEHe CepeTOBHUILE

[lpu coydyBaHHI TpaHyT B PO3PIMKEHOMY CEPEIOBHII CIIOCTEPIiraBCs
MUTTEBUH IHTEHCHBHHWH pICT TeMIlepaTypd, ILIO0 CBiIYUTh IPO IOYATOK
BUJIAJIEHHs BUIbHOT Boju. CBOTO MiKy TeMIepaTypa Aocsria Ha 3-1if XB. polecy
(104,7°C), ToOTO 3aBepuIMIIOCS BUAAICHHS aJCOpOLIHHOI i 3B'I3aHOT BOJIOTH.
Brpara macu 3paska ckiana 23,5%, ogHaK CIlydyBaHHS MPaKTUYHO HE BinOynocs
(KC =1,3), a minpHicts 630 kr/m’. Jlaauit (baxT MOSICHIOETBCS TUM, 11O BOJIOT,
sIKa MICTUTBCS B [TIOYATKOBOMY Matepiaji, OyJja BUalieHa 3 HbOrO PO3PiHKEHHIM
HOBITPsl Ille A0 MO4YaTKy Mopu3aiii, 3B'13aHOi BOJAM, HIO 3aJHUIIWIACA, OYJIO
HEJIOCTATHBO VIS IHTeHCU(IKAallil Mpoliecy mopH3arii.

[Mopanbliie HOCTIHKEHHS POBOMIIH NP MOTY)XHOCTI ycTaHOBKH 650 BT
(puc. 16). Ilpu cnydayBanHi Marepiany y BakyyMi THCK mporecy ckiaB 10 klla,
IO TIPHU3BEJIO 1 10 HU3BKUX TeMuepaTyp. [lnaBHe 3HIKEHHS TeMIepaTypH Micis
5-1 XB. IIpOIIECY CBITYMTH IIPO IMOBHE BUAAIICHHS BOJIOTH 3 CTPYKTYPH MaTepiaiy,
1 TMomampIIOro CHydyBaHHS He BimOyBajocs. HesBakaroum Ha Te, IO B
CepEeNOBHINI BaKyyMy 3O0BHIIIHIA BHIVIAL OTPUMAHOTO MaTepiamy OuIbII
3aIOBUTFHUI, HU3BKUI TOKAa3HHUK KiTbKOCTI BumaneHoi Boau (15,8%) cBimumth
PO HU3BKY IHTEHCHBHICTh MOPOYTBOPEHHS y BHYTPIIIHIA CTPYKTYpi TpaHyIIH,
TIpH 1bOMY HIiTbHICTH MaTepiamy — 260 kr/m’. IIpy cryayBaHHI MaTepiany B
cepenosuii armocgepHoro tucky (P = 100 kIla) Ha 4 XB. crocTepiracThesl ImiK
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temnepatypu (118°C). Brpara macu 3paska cxiana 25,9%, o0 CBIOUUTH PO
BUJAJICHHA HE TUTBKH BIBHOI, ajge 1 MOJEKYyJIsIpHO-3B's3aHOi Bomu. [lami
napaMeTpu peXUMY CIydyBaHHS 3YMOBWIIM HEBEIUKY TPUBAIICTH MPOLECY
(6 xB.), TOOTO IO BUXOAY TEMIIEpaTypy Ha MOCTIHHIIA PiBEHh MOXKHA CYAUTH IIPO
3aKiHYEHHS MMPOIIECIB CTPYKTYPOYTBOPEHHS BCEPEINHI MaTepiainy.

Omxe, 30UTBIICHHSM TOTYXHOCTI YCTaHOBKH 10 650 BT Bpamocs
JIOMOTTHCS HE TiIbKY YCYHEHHsI KOHICHCAIIi BOJIOTH Ha IMMOBEPXHI YACTHHOK, aje
i oTpEMaTH MaTepiait 3 HH3BKOIO MIiBHICTIO (230 KI/M).
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HEPCIIEKTUBA CTBOPEHHS KATAJIITUYHOI'O
I'EHEPATOPY TEIUIA 3A TEXHOJIOT'IEXO AEPO30JIBHOT'O
HAHOKATAJII3Y

Kynpssues C. O., @iminc T. Y.

CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

[porieck KaTaJiTHYHOTO OKHUCHEHHsI i3 3aCTOCYBaHHSIM CIIUPTIB B SIKOCTI
najarBa OyAyTh MaTH NOKpPAIIEHI eKOJIOTTYHI XapaKTepUCTHKH. Taki KartamiTu4Hi
reneparopu temia (KI'T) mepcriekTuBHI Aisi BUPOOJEHHS! TEIUIOBOI eHeprii B
MicTax, Je OJKOPCTKILII eKOJOTriuyHi HOpMH. MeTaHoa 1 eTaHosn —yxe
3aCTOCOBYIOTbCS y 0ararbOX TONYJISPHUX 1 KOMEpIIHHO MpuBaOIMBUX
BUPOOHHUITBAX, 1 IX 3aly4eHHS IO HOBHUX IIPOILIECIB BUMAaraTuMe NOAATKOBHX
3ycwiib. Haromicts i3ompomninoBuii  cnimpr (IIIC) HaiiOnmmkuuMu  pokamu
3pocTaTMMe KiNBKICHO Ha PUHKY ¥ Oyne JOCTymHMH B SIKOCTI CHPOBHHH,
OCKUTBKM BiH B OCHOBHOMY BHPOOJIIETBCS 3 TPOMIEHY, a MpPOMiICH
CKOpPOYYBaTHMEThCSl Y BUKOPHCTaHHI 4epe3 CBITOBY TEHACHIIIO 3MEHIIEHHS
CIOXHMBAHHS TUIACTUKIB, B TOMY YHCII i moJtinpormisieny [1-3].

[Momryk epeKTHBHUX TEXHOJOTiH TepepoOKH CIUPTIB, B TOMY YHCIi, W
130IPOMAHOIy, € TMOCTIHHUM 00 €KTOM HAyKOBHX JOCITIKeHb. METOI NaHOi
pobot € OOrpyHTYyBaHHS JOIUTBHOCTI po3pobku KI'T i3 3actocyBaHHSIM
TEXHOJIOTIT aepo30JILHOrO HAHOKaTajli3y y BiOpo3pimkeHomy mapi (AnCVB —
aerosol nanocatalysis in the vibrating bed). ba3oBi mnonoxeHHs naHOi
TEXHOJIOTIT — 3aCTOCYBaHHS KarajlizaTtopa Yy BHIVISAI aepo30JII0  TBEPIUX
YaCTMHOK 3 MOYaTKoBUM po3MmipoM 10 200 MM i pobounm 8§—100 HM Ta 3
koHuentpamieio 0,1-10 /M’ peakTopa, a TaKOX MOCTIiiHA MeXaHOXiMiuHa
axtuBarist (MXA) in situ HOBepXHi YaCTHHOK KaTalizaropa.

IopiBusinas AnCVB Ta iHIIMX ICHYIOUMX TEXHOJIOTIH KaTaJiTUYHOTO
OKHCHEHHS IIPOBEAEHE Ha OCHOBI OTPUMAaHHMX EKCIIEpUMEHTaJbHUX IaHUX 13
BUBYCHHS BIUIMBY TEMIIEpaTypyd Ta pEKUMY MEXaHOXIMIYHOT aKTHBaIlii
Karajmizaropa Ha IIBHJKICTh Ta CENEKTHBHICTh peakiliii 1 MpeicTaBieHe B
Tabmuii. ExcniepuMenTH mokasany, mo rmboke KatamiTmuHe okucHeHHs IT1C
Moske BinOyBarucst i3 100%-Mu CcTyneHeM INEepeTBOPEHHsS i CEeJIEKTUBHICTIO 3a
CO,, i maHuit npouec Moxxe OyTH BHKOPUCTAHHH IPH PO3pOOLI KaTaTiTHIHUX
reHeparopiB Terula i3 MOKPaIleHNMH TEXHIKO-€KOHOMIYHUMH Ta €KOJOTIYHUMH
MOKa3HUKaMH.

AepozonbHMI  HaHOKATali3 BHKOPHCTOBYE HaWOINbIl JemIeBUil Ta
noctynmHuid katamizarop — okeua 3amiza (III). Ilpy npoMy KoHueHTparis
Kkaranizatopa 10 10° pasiB Menma. Xoua Temreparypa MpoBEICHHS IPOLECY B
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KBapIIOBOMY PEaKTOPi 31 CTalliOHAPHUM ILAPOM 3aJ1i30-HIKEJIeBOTo Karaii3aTtopa
MeHma (250°C), ogHak KaramizaTop YyTJIUBHI OO0 KAaTATITHYHUX OTPYT Ta
MexaHIYHuX gomimiok. Tomi sk Oe3mepepBHA MeXaHOXIMIYHA AaKTHBAIlis
3abe3neuye cTabibHY aKTUBHICTH KaTajizaTopa 3amaHuid mepion wacy. Poboua
TeMIeparypa B aepo30ibHOMY Karami3i craHoButh 440°C, mo He motpedye
3aCTOCYBaHHS CIEIIAbHUX JKAPOCTIMKHUX CTallel, K y BUMAIKY 3 peaKTOpOM 31
CTaIliOHAPHHUM IIapOM KaTalli3aTropa Il MIKpOXBHIHOBUM BUIIPOMIHIOBAaHHSIM 3
pobogoro Temneparyporo §00-900°C.

Tabauus

IlopiBHAJbHUI aHANTI3 MeToiB okncHeHHs 1TIC

. . . | PeakTop 3i crarionapHum
Bibpopeaktop | KBapuosuii peakrop 31 . .
. IapoM KaTaiizaTopa i
ITapamerpu aepo30JILHOTO CTaLliOHAPHHUM IapOM .
. . MIKPOXBIJIBOBUM
HaHOKaTalizy KaTtaizaTopa .
BUIPOMIHIOBaHHIM
Temnepatypa
baTyp 440 250 800-900
peaxuii, °C
Karamnizarop Fe, 03 Ni/Fe Fe;04
Komnrenrparist
Karaiizaropa . .
P 5 Binpmre 1000 Binbmre 1000
B PEaKTOpi,
/v’
HasBHicTh
HOCIst Hi HeoOximumii Hi
KaTaizaTopa
. MexaHoXxiMiuHa Heo6xinHa .
KmodoBsi . . Bucoxe MiKpoXBUIILOBE
aKTHBAIlIA 3 TIOTIEPEIHST CTAMIIs .
MOMCHTH . BHHpOMlH}OBaHHﬂ 3
Y4aCTOTOIO iITOTOBKU
TEXHOJIOTI] . yacTtoToro 2450 MI'1g
3-6,5T KarajizaTopa

OOpoOKka eKCIepUMEHTANBHAX JaHUX TO0Ka3ajga, Mo IS pearizarii
KaTaJIITHYHOTO TEHeparopa Telula 3 BUKOPHCTaHHSIM 130IPOIAHONY B SIKOCTI
MajMBa B JOCIIKYBAaHOMY Jlialla30HI peKOMEHJIOBaHa TEMIIepaTypa CTaHOBHUTh
440°C, a wyacroTa KOJIMBaHb KaTaliTHYHOI cucTemMu — 3 I'm. PobGoua
KOHIIEHTpAIIiS aepO30JII0 KaTai3aTopa B PeakTopi CKIamae 5 /™M s npotecy
okucHeHHs: I[IC mpm cCTymeHIO HamOBHEHHS peakTopa JUCHEepPryIOUYrM
Mmatepianom 50%.

OpepxaHi eKCIIEpUMEHTAIbHI Ta TEOPETHYHI pPe3yiabTaTH IO3BOJISIOTH
CIPOTHO3YBATH TOKPAIIEHHS PIAYy TEXHIYHUX TOKA3HWKIB TPH MOJANBIIINA
peadizarii TexHosnorii AnCVB B mpomucioBocti. BukoprucranHs aepo30isHOTO
HaHOKATaNi3y IS TepepoOKH 130MpOMaHOIy MOXE CTaTH aJbTePHATHUBOIO
CY4acCHHUM TEXHOJOTISIM TEeTEPOTEHHOTO KaTaJi3y NMpH Po3poOIi KaTaTiTHIHUX
TeHepaTopiB Tera.
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HOJIMEPU30BAHI KOAT'YJIAHTHU HA OCHOBI
HUPKOHIIO, OTPUMAHI 'OMOI'EHHUM I'TAPOJII3OM

AmHoxina A. O., Cmorpaes P. B.

Hepxcasnuil euuquil Hag4anbHUIl 3aK1a0
«Ykpaincoekuit depicasnuil Ximiko-mexnonoziunuii ynigepcumem

[NpenroniMepr30BaHi KOAryissHTH Pi3HOI OCHOBHOCTI Ha OCHOBI XJIOPHIB
(cynmpdariB) amromiHito abo 3ai3a BUKOPUCTOBYIOTHCS MPH OYHIIICHHI BOIU BiJ
HEOPTraHIYHUX YACTHHOK, PO3YMHEHHX MPUPOJAHMX OPTraHiYHUX CIOJNYK,
¢docdopy. Bonun Oinbmr edekTuBHI, HIX TpaguLiliHI HEOpPTraHIUHI KOATYJSTHTH
IPY OYMILIEHHI BIiJI KOHKPETHHX BHUIIB 3a0pyJHEHb, aje BCe IIe MEHII
epeKTUBHI, HDK OpraHiuyHi MOJIMEpHI KOAryisHTH. ToMy BEIEThCS MOLIYK
MiZBUIICHHS €()EeKTHBHOCTI HEOPTraHiYHMX KOAryJsiHTIB (3MiHa OCHOBHOCTI
KOAryJisiHTiB; MoAMQIKallis KOAryJsHTIB 1 T.J.), a00 MOIIYK HOBUX HEOPTaHIYHUX
KOAaryJsHTIB (CONi HUPKOHIIO 1 THTaHY, IPUPOJIHI IEOJTITH 1 TIINHH).

Mera pobGotn — po3poOka eheKTHBHHX KOAryJisHTIB Ha OCHOBI IIpe-
MTOJIIMEPHU30BaHOTO OKCHXJIOPUAY LUPKOHIO, IO MAIOTh Pi3HY OCHOBHICTb, IS
OJTHOYACHOTO BUAAJICHHS 3BaYKEHUX TBEPINX YaCTHHOK Ta (ocdar-ioHiB.

[penoximMepizoBaHi KOATYISHTH OyIM OTPUMAaHIi MPHU CHUTBHOMY TiApOi3i
OKCHXJIOpPHIY IIUPKOHIFO 3 KapOaMigoMm:

ZrOCl, +CO(NH, ), +3H,0 = ZrO(OH), +CO, +2NH,Cl

Lleit MeTo/ 103BOJISIE KOHTPOJIIOBATH TiAPOIi3 XJIOPHAY HUPKOHIi [1, 2] i
OTpPUMYBAaTH KOAryJsiHTH 13 3amaHoro ocHoBHicTio (%): 0; 33; 51; 58; 80.
Konnentpauis ZrO, y koaryasati — 12%;

EdekTuBHICT KOAryasiHTIB JOCHIDKYBAIM HA MOJENBHOI CTIUHIM BOJI
ckiany (mr/a): opropocharn — 15; 3Baxkeni pedoBuHu — 100 mr/in. [do3u
koarynsHTiB  0,25-2,0 MMonb-Me/n.  JlocmipkeHO BUJANCHHS MYTHOCTI,
3BXEHUX 4YaCTHHOK Ta opTodocdariB. s mopiBHSIHHS Oyau BHKOPUCTaHI
npoMucioBi koarymsHTu: PAX-18 — ocHoBHicte 41% (Kemira, IlBeris);
PAX-17 — ocnosaicts 43% (HBK CBK, Ykpaina).

BcranoBneHo, mo mpenoniMepizoBaHi KOaryJsHTH Ha OCHOBI LUPKOHIO
e(EeKTUBHO BUJAISIOTh 3BOKEHI YaCTHMHKUA Ta MYTHICTH (CTYIHb OYHILIEHHS
6m3pK0 90%) HaBITH MPU HU3BKKX J03aX KoarynsHTiB (0,25 MMOJIB/1T) 1 MaroTh
eeKTUBHICTh OLIBIIY HIXK IMPOMHKCIIOBI KOAryJIssHTH Ha OCHOBI anmoMiHito. [Ipu
bOMY HaHOLIbII €()EeKTHBHUM € KOaryjsHT 31 CTYNEHeM Mpe-rojiMepu3arii
51% (cryminp o4McTKM Boau Bing MyTtHOCTi 91%). IligBuiueHHs 103u
KOAryJsiHTiB 10 1,5 MMOJIB/J 103BOJISIE BUAATUTH MYTHICTh Ta 3Ba)KEH1 YaCTHHKH
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Ha 97-100% 3a OOHOMOTOI0 MHPENoiMepi30BaHMX KOAaryJasHTIB Ha OCHOBI
nupkoHito Ta PAX-18.

Ilpu Bumanenui optodocdariB, npm MaIUX [d03aX KOAryJSHTIB
(0,25 mmonb/n), HaiiBuma crymiHb ouncTku (51%) cmocrtepiranace mpu
BUKOPHCTaHHI PO3YMHY OKCHUXJIOPHIY LHMpPKOHir0. Lle € HenocTaTHhO BHCOKE
3HAYECHHS OTXKE ITiJBUIICHHS J03H KOArYJSHTY € IOLIIBHAM Ta 00IPyHTOBaHHM.
[pu 30inpmIeHi q03u 301MBIIYETHCS CTYIIIHD OYUCTKH BOAH BiX ¢ocaris mo 97-
99% mipn 1031 KoaryasHTIB 1,5 MMOJIB/JT B HE3AIEKHOCTI BiJ] THUITY KOAryJsHTY.

Pizamiro y moBemiami Mik Zr Ta Al — KoarymsHTaMH MOKHA MTOSICHUTH
PO3YMHHICTIO TIIPOKCHIIB Ta QocdariB BIAMOBIAHUX MeTadiB. Po3umHHICTH
Zr(OH)4 Oimpmr poszumHHOCTI Z13(PO4)s, TOMy yrBOpeHHS Zr3(PO4)s MOXe
BiIOYBaTHCH K Y HPHCYTHOCTI BimbHOro Zr ', Tak i B mpucyrsocti Zr(OH),. ¥
TOW JXK€ dYac IPOLECH YTBOPEHHS rmpoxcnzm; Tta (ocdaris amoMmiHiio €
KOHKYPEHTHHUMH, TOMY CTYIIiHb HEpETBOPEHHS 10HIB AIOMIHIIO Y HEPO3YMHHI
rizpokcuau abo docdar amoMiHIIO 3HAYHO 3AJISKUTH BiJ YMOB NPOTIKAHHS
TIPOIIECY KOATyJISIIii.

OmxKe, NMpHU KOMIUIEKCHIM OYMCTI[I BOIM BiJl 3BOKEHUX YACTUHOK Ta
¢dochopy OLIbII OLITEHO BUKOPUCTOBYBATH LIUPKOHIEBI KOATYJISIHTH, ajle 103y
MOTPiOHO 30UMBIIMTH 1O 1,5 MMOJNIB/JI, IO [JO3BOJUTH OYHMCTHTH BiJl BCIiX
nomimok Ha 99%. Jlo3a kopekTopa pH 3aiexuTs Bif CTyNEHIO mpemnoiimepizarii
koarynsHTy. Ilpum BuKOpHCTaHHI KOaryiastHTY i3 crynmeHeM riapomizy 80%
kopekTop pH Moke He nmomaBatucs, amke pH Bomu micimst Koarymsrmii cKiamae
6.9.

[lpu oummenHi CTiYHOI BOMM, IO Ma€ HU3KY KOHIeHTpamiro (ocdaris
JOLITFHO BUKOPHUCTOBYBAaTH KOATYJISHTH Ha OCHOBI IMPKOHIIO i3 OCHOBHICTIO
33-51%, no3oto koaryasHty 0,5 MMOJIB/JI, IO JO3BOJIMUTH BUIYYUTH MYTHICTb Ta
3BakeHI uyacTHHKM Ha 97%. Ilpn mpomy Hemae moTpedW y BUKOPHCTaHHI
KkopekTopa pH.

100 r 7 gfg%“’_n__z ] r fé? >_,2?-—+==F

/

60

CTyniHb BUAANEHHA MYTHOCTI
CryniHb BUganeHHs pocdaris

50 9
40 by
——A(0%) —E—A(33%) —o—0(0%) —B— ®(33%)
20 —o— ﬁg(l;g —&— ;\i&%‘ﬁ —o—0(51%) —A— B(58%)
 PAX17 —%—®(80%) —%— PAX-18
0 + L L L ] 0+ 1 L L ,
0 0,5 1 1,5 2 0 0,5 1 1,5 2
[Llosa, mmonb/n [o3za, mmonb/n
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Puc. 3anexxHiCTh CTyTeHs BUIAICHHS MYTHOCTI (a) 1 opTodocdaris (6)
BiJ 1031 KOAryJIsTHTIB
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BILJIMB YHMCJIA IUKJIIB KABITAIIL HA IETOHAIIMHY
CTIMKICTh BEH3UHY 3 JJOBABKOIO BIOETAHOJTY

Kyapsisues C. O.', Ieximes O. B.', Boiiuenxo C. B2,
Jleonenko C. B.', Jlopis M. T.!

1 . " . . o . . .
— Cxionoykpaincekuit HayionanvHuil ynisepcumem imeni Bonrooumupa /lans;
2 . o . .o . .
— Hauionanvnuii agiayitinuii ynigepcumem

[NepcrieKTHBHUM HAINpsIMKOM JJIsl PO3BUTKY XIMIYHHUX TEXHOJIOTIH MAaJUB €
BUKOPHCTAHHSl CHHPTIB B SKOCTI AHTUJAETOHAIIMHWMX mpucanok. bioeranon
IIOTEHIIMHO MOXKe 3aMiHuUTH Taki Bu3HaHi okcureHatu, sk MTBE ta ETBE B
BUPOOHUIITBI OEH3UHIB cTaHAapTy €Bpo-5 Ta BuIe. AJie qofaBaHHs 0i0€TaHOTY
notrpedye TEXHONOTIYHKUX pIllIeHb MOJ0 3armo0iraHHs PO3MIApyBaHHS CYMIIi
«CcrnupT-Boia-OeH3MH», a00 HEOOXIHUM € BHIAJNCHHS BOIM 13 CIHUPTY.
3acTocyBaHHS ~TEXHOJOTIi KaBiTamiiHO! OOpPOOKM  CHHMPT-BYIJIEBOAHEBUX
CyMIllIed TIOTCHIIHHO 3JaTHE MiJBUCUTA OKTAHOBE YHCIO Ta 30LIBIINTH
CTIHKICTh €MYJIbCii, IO JO3BOJIUTH BUPOOJSITH BHCOKOOKTAHOBI OCH3WHH i3
MiHIMaJIbHUMH KalliTaIbHUMU Ta €HEPreTHYHUMHE BuTparamu [1,2].

Mera poOOTH: BHSBIEHHS BIUIMBY IHTEHCHBHOCTI KaBiTalliiiHOI 0OpoOKH
cyMmimi «0i0eTaHOJ-ra30KOH ICHCATHHI OCH3UH» Ha OKTaHOBE YKCIIO MaJluBa.

Hocsraenns cramoro 3HaueHHs RON 17151 Ta30KOHICHCATHOTO OCH3UHY 0€3
JIOZIaBaHHs TPHUCAJIOK BUMarae 8 IUKIIB MPOIYCKYy CUPOBHHHU 4Yepe3 KaBiTaTop 3
THckoM Ha ¢Qopcynui Tuckom 9,0 MIla. Jlomasanust 1% OioeraHony 10
ra30KOHICHCATHOTO OEH3WHY MiJBUCHIO IOouYaTKoBe 3HadeHHs RON, aie
JOCSITHEHHsI  CTMX TIOKa3HHWKIB BiAOYJIOCH TakoX Tmichast 8§  IMKIIB..
PosurapoByBaHHS cyMmilili «0i0€TaHOI-Ta30KOHACHCATHUI OSH3MHY» HE B1IOYIIOCh
npotsirom 30 JHIB — Aaii CIIOCTEPEKEHHs 3a CYyMIIIIII0 HE POBOAMINCH. [Ipn
noxasanHi 2% crnupry crane 3HadeHHs RON s cymimi  «OioeraHoun-
ra30KOHJICHCATHUH OC€H3WH» JOCSATHYNMM micisg 4-X IHKIiB 00poOKM Ha
kaBitaropi. OTpuMaHa CyMilll Maja He3HaYHE pPO3MIAPOBYBaHHS HA MOYATKY
crioctepekeHpb (depe3 1 ToAUHY MICIs 3aBepIICHHs KaBiTaliitHOT 00poOKH), sike
3HMKI0 4epe3 150 romun, i mami mpotsrom 30 IHIB CyMiml 3aimMInanachk
roMoreHHoo. JleToHariifHa CTiHKICTh JaHOTro 3pa3ka 3a mMokasHukamMu RON
BiZIOBiIa€ OeH3UHY A-92.

Crane 3HaueHHss RON, mo poOuTh NOCHiIPKYBaHWI 3pa30K aHAIOTIYHUM
Oensuny A-92, BinOyBaeThcs mnpu ponxaBaHHi 3% 00’eMHHX OioeTaHomy.
HeoOxigHa KiTbKiCTh IUKJIIB NPOIYCKAHHS CYMIIlli Yepe3 KaBiTaTop CTaHOBUTH
4. Lsg cyMmimn TakoXX CaMOCTIHHO TroMoreHizyerbcsi uepe3 150 romuH Bix
3aKiHYEeHHS KaBiTaliiHOi 0OpOOKM 1 3alMIIaeThCs TOMOTEHHO MiHiMyM 30
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nHiB. Jls 3a0e3nedeH s XapakTepUCTHK CyMillli «010eTaHOI-ra30KOH ICHCAaTHHMA
OeH3uH» Ha piBHI Mapku A-95 HEOOXiTHO HOmaBaHHA 0i0ETaHONIY B KLIBKOCTI
4% 00’eMHHUX 1 6 OUKIIIB KaBiTaliiiHOT 00poOKH Ha dopcyHui 9,0 MIla. Jlanuii
3pa30K TAKOXK CaMOCTIHHO TOMOTEHI3YEThCS, ajle MPOLEC CYIMPOBOIIKYETHCS
BUNAJIHHSAM Ocafy B KitbkocTi mpubmmzno 0,1% Bix 3aransHOTO 00°€My CyMmiIi.
[oBenminka cywmimi i3 gomaBaHHAM 5% OioeTaHONy aHANOTiYHA TOBEIIHIII
MOTIEPEAHBOTO 3pa3Ka.

100 [} bes
[0aBaHHA
o- 0—-0-0 -& -. LB X bioeTaHony
95 t—‘- 48 3-8-38- 3.:3"3 —e— 1% 6.
bioeTaHony
’,,........--.--.--.---.--"'-0--.
2 90 coee@ees 2% 06.
8 6ioeTaHony
85
-=@®=--3%06.
80 bioeTtaHony
o0 000000 { I
- ® — 4% 06.
75 6ioeTaHony
0 5 10 - ®— 5%06.
KinbKicTb UMKniB KaBiTawiiiHOT 06po6Ku 6ioeTaHoNy

Puc. Brmu kaBiramiitHoi 00poOKH Ha 3MiHY OKTaHOBOTO YHCIIA 33 IOCIIIHUIEKAM
metogoM (RON) st cyMinni ra30KOHISHCATHOTO OSH3MHY 3 JI0AaBaHHIM 0i0eTaHOITy

BcranoBineHo BIUMB muKIIB KaBiTamii Ha mokasHMK RON s 3paska
nanuBa «0i0eTaHOI-Ta30KOHAEHCATHHH OeH3mH». IlmaHyeThes mocimimkyBaTh
BIUIMB KaBiTamii Ha CyMilli ra30KOHJEHCATHOTO OCH3MHY i3 IHIIUMH CHUPTAMH
Ta CIMPTOBUMU (PpaKIisIMH.
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YYACTDB O30HY B JEAKUX KATAJITUYHUX CUHTE3AX
OKCUI'EHBMICHHUX OPI'AHIYHUX CIIOJIYK

IIManosanosa I. M.
CxionoyKpaincoKuil HayionanvHuii yHigepcumem imeni Bonooumupa /lana

B ocranHi Tpm necATHIITTS PoO3poOJEeHI METOAM O30HOBHUX CHHTE3IB
0araTbOX OKCHUIeHBMICHMX cHomyk [l], 3okpema mipuanH-N-OKCHAIB Ta
M pUAMHKApOOHOBUX KHCIOT. KpiM TOro, po3poOJieHO METOIHMKY O30HHOTO
OYHMIIICHHS MUTHUX 1 CTIYHUX BOJ TOIIO. TOMY BaXKIMBHM MUTAHHIM € BUBUCHHS
CIICKTPOXIMIYHOI TIOBEMIHKM METAlliB B KHUCIUX CEPEIOBHUINAX, IiI0op
KOHCTPYKIIMHUX MaTepiaiaiB Ui amapatypHoro oQopMIIeHHS CHHTE3IB Ta
MIPOIIECIB, 8 TAKOXK PO3IJIS /1ii B3aEMOIIT 030HY Ta KaTalli3aTopiB.

Ha 0oCcHOBI KOMILIEKCHOTO BUBUEHHS €JIEKTPOXIMIYHOT MOBEIIHKH METANIB
BCTaHOBJICHO, 1110 B KMCJIMX CEPEIOBHIIAX MPU PIBHOMIPHIH 1 JIOKAIBHIH KOPO3ii,
30KpeMa MIKKPUCTANITHIHN, [if 030HY MOXKe OyTH AK 3aXHCHA, TaCHBYIOYa, TaK 1
aKTUBYIOYa 3 TIEPEXOJIOM MeETaliB B TpaHCHacuBHUMA craH. it 030HY
IPYHTYETBCA HE TUIBKM Ha JEMOJSApH3alil KaToOZHOrO Tpolecy, a H Ha
cnenr(igHOMY BIUTMBI Ha KiHETHKY aHOIHOTO PO3YMHEHHS METAJIB 32 PaxyHOK
BiJTHOBJICHHS 030HY 4Yepe3 aKTHBHI (HOPMU KHCHIO 33 YIaCTIO BOIHIO.

Jis 030HY Ha MeTanm B KHCIMX CEpeIOBHINAX MOMiOHA mii KHWCHIO. Aje
YTBOpEHHSI OKCHIHUX IDIIBOK Ha MOBEPXHI METAJNIB Wi MI€I0 O30HY MpPOTIKae
LIBHALIC, OCKITBKH €HEprisi OKUCHEHHS METaJiB 3 030HOM BHINA, & PO3YWHHICTh
030HY 1 KHCHIO B KHCITUX CEpEOBHIIAX PHOIM3HO OHAKOBA.

Heo0xinHO BpaxoBYBaTH TaKOX IPOLIECH OKHCHEHHS OPraHIYHHX PEYOBHH
o30HOM. Otpumani B [3] pe3ynbTaTé pO3paxyHKIB EIEKTPOHHOI CTPYKTYpH
030HY JT0OpE Y3TOKYIOTHCS 3 BIIOMUME HalpsiMaM# HOTO XiMI9HOI B3a€MOIT 3
PI3HEME KJlacaMH XiMIYHHUX PEYOBHH, 30KpEMa, PEaKIisMH MPUEJHAHHS O30HY
M0 KpaTHUM  HEHacHueHHWM  3Bsi3kaM [2, 3], OJHOEIEKTPOHHOTO
BIJIbHOPAIMKAILHOTO OKMCHEHHSI alIKUIBHUX TPYIl OPTaHIYHUX CIIONYK 1 JIyXKHUX
METaliB 3 HHU3bKMMU 3HAYCHHSIMHU TOTEHIadiB ioHi3amii [4], peakmuii
MIEPEHECEeHHsI aTOMa KHCHIO BiJl 030HY JI0 CyOCTPATIB, HANPHUKIIAJ, 10 CYIbQYypY 1
JI0 TOMOJIOTIB TipuauHy [3], OAHO- 1 ABOENEKTPOHHE OKHMCHEHHS 10HIB METaliB
3MiHHOT BaJIGHTHOCTI [4]:

n+2

H,0 N
2 /—>MCOZ+2H

n
Me + O3 — n
3TEMO NeoH" oy
2Me+H,0
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Jani peakuii OpPEACTaBIAIOTh BEJIMKHHA 1HTEpeC B  KOPO3IHHUX
JOOCTIDKEHHSIX JUIA TOSCHEHHS MeEXaHi3MiB SK KOpo3ii MeTamiB, Tak 1 iX
TACHBAIIii i JI€0 030HY.

OmHrM 3 METOHIB OTPUMAaHHS AMITIKOJIIHOBOI KHCJIOTH € OKHCHEHHS
2,6-MIMETWIITPUANHY O30HOM B po3unHi 5%-0i omroBoi kmcmotu. Ilporec
030HYBaHHS 3amporoHoBaHO mpoBomutu Tpu (0+20°C B  mpucyTHOCTI
Karamizaropa mipodochaTy ABOBAIEHTHOTO MapraHifio. OKHCHEHHS IIPOTIKAE
MOCTIZOBHO 3 YTBOPEHHSAM Ha NepImiii cramii 6-MeTiMmiKoIiHOBOI, a Ha
JPYTHA — JATIKOIIHOBOT KHCIOTH.

B [5] meranpHO pO3IIISHYTO MEXaHi3M METAJIOKOMILIEKCHOTO KaTalli3y
IFOTO TPOIlECy 1 IMOKa3aHO, IO OKWCHEHHS MpPOTIKae 3a PaxyHOK OJHO- abo
JTBOCTICKTPOHHUX TEPEXO/IiB B 3aMKHYTOMY KaTaTiITHIHOMY LIUKJIi, IO BPaXOBYE
SIK OKHCHCHHS MAaprafHmio JO0 TPhOX- 1 YOTUPHOXBAICHTHHX (OpM, TaK 1
OKHCHEHHS OCTaHHIMU 2,6-TUMETHIITI PUINHY:

O, [MipnuHKapOOHOBI KUCIOTH

OTPUMYIOTh OKHCHEHHSIM

o, TOMOJIOTIB MIpUIAMHY O30HOM B

Mn (II) Mn (IIT) Mn (IV) Cynb()aTHOKHUCINX CepeJOBHIIAX.
v PyCHL Y X CHHTE3ax cym,q)gm XpoMmy

1 MaprafHumio € KaTalli3aTopami.

PyCOOH Mexanizm peaxiii, 110

MPOTIKAIOTh TPU KaTaliTHIHOMY
OKHCHEHHI METIIIPUINHY 030HOM, PO3TJISAaBcs HEOJHOPa30BO [3], a okpemi
oro acmekTu omwmcadi B [6]. JloBemeHO, IO B TpOIECi O30HYBAaHHS IIiCIIA
BHUTpPaYaHHS METHIIPUINHY, COJIi XPOMY 1 MapPTaHITIO MOBHICTIO MTEPEXOISTh 110
BUIINX OKWUCHEHHX ¢opMm, ToO6T0 B Cr(VI) i Mn(IV). Cnomyku xpomy 3
MPOMDKHUMH ~ CTYNEHsSMH  OKHCHeHHs, T1oboro Cr(IV) 1 Cr(V), B
Cynb(aTHOKHCIOMY PO3YHHI € KOPOTKOXKHUBYIHMH 1HTEpMeIiaTaMH.

TakuM 4nMHOM, HaBeIEHI TEOPETHYHI JaHi CBiAYaTh MO TE, IO O30H €
e(EeKTUBHUM KaTOIHUM JACHOJSIPU3aTOPOM 1 MOXKe Oe3rocepeiHb0 OpaTu y4acTb
B aHOJHMX pPEaKlisfiX, HAPHUKIAA, B PEAKIisIX MPSIMOTO OKCHIYBAaHHS METaliB.
JUis minTBepKEHHS I[hOTO BUCHOBKY MOTPiOHI JOMAaTKOBI CKCIEPUMEHTANBHI i
TEOPeTHYHI AOCII/LDKEHHS Ha IHIINX MeTajlax.
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OCHOBHI HEPCHHEKTHUBHI HAIIPSIMKHA Y BUPOBHHUILITBI
KATAJIIBATOPA OKMCHEHHSI JIOKCHUAY CIPKA B
YKPAIHI

Jeiinexa JI. M.', Kasakxor B. B.', Uepnenos O. I.°, Py6amxko B. B.”

1 . o . « o
Hauyionanvhuii mexuiunuii ynieepcumem
2 . . . . .
«Xapkiecokuit nonimexniunuit incmumymy», TOB «HBII «3apa»

3a ocraHHE I’STHIITTS MPOJAXIi CipuaHO! KUCIOTH Y CBITI B CEPEIHbOMY
BUpochH 0nu3bko Ha 15,5%. 3a mporao3amu BusinesStat B 2020-2023 pp. BoHn
OyayTh IPOROBXKYBAaTH 3pOCTaTH B cepeaHboMy Ha 3% y pik 1 B 2030 pomi
pocsarHyte 352,77 wmH. T. Takmit 3pocraroumif MOKa3HUK MPUPOCTY Yy
BUPOOHUIITBI CipyaHOl KHCJIOTU TOSICHIOETBCS Hacamrmepesn ii IIUPOKUM
3aCTOCYBaHHSIM y BUPOOHHITBI MiHEpAbHUX JOOPHB, HA JIOJIO PUHKA SKHX
npunagae 61u3pko 60% MONUTY BCi€l KUCIOTH, 110 BUPOOIISETHCS Y CBITI.

Ha BiTYM3HAHOMY PHHKY IIOpIiYHWI MONHT Ha CipuaHy KHCIOTY CKJIaJae
100-110 tuc. 1. IloTy>XHOCTI YKpaiHCHKMX BHPOOHUKIB 3aBaHTa)KEHI JIMIIE Ha
45%, 10 MPU3BOJNTH, Y CBOIO Yepry, A0 Ae(ilMTy cipuaHOi KHCIOTH B YKpaiHi.
Bpakyrouy KiTbKiCTh CipuaHOT KUCIOTH JOBOANUTHCS IMIOPTYBATH 13-32 KOPJIOHY:
binopycii, Pocii Ttomo. KpiMm Toro, BapTicTh cip4aHOi KHUCIOTH, sKa
BUPOOJISIETBCS Y HaIIi KpaiHi, 3aluMIIacTbesi BHCOKOKW. OIHMM i3 HaNpsIMKIiB
3HWKEHHs CcO0IBapTOCTI CipuaHOl KHUCJIOTH € MOXJIHMBICTh BHKOPUCTaHHS Y
SKOCTI BHMXIJIHOI CHPOBHMHHM HE TNPUPOJHOI CIPKH, a CIpKH, Ky OTPUMAIOTh B
pe3ysbTaTi OUUCTKY PI3HOMAHITHHX T'a3iB, Y TOMY YHCII IPUPOIHOTO Tazy.

Bupimennss mnpoGnemu nedinuty cipyaHoi Kuciotd B YKpaiHi y
TENepilHii Yac MOJMIJIMBO PI3HOMAHITHUMHU CIIOCOOaMH: CTBOPEHHS HOBHX
BUPOOHHULTB 200 MOJEpHI3allis BKE ICHYIOUHX 13 MOAANBIIAM 30UIbIICHHIM 1X
BUPOOHHYMX MOTYxHOCTeH. OfMH 13 caMuX eQEeKTUBHHX METOJIB 30LIbIICHHS
MIPOIYKTUBHOCTI Ti€i a00 1HIIOI TEXHOJOTIT € BUKOPHCTAHHS BUCOKOAKTUBHOTO,
CEJIEKTUBHOT'O Ta CTaOUIBHO MPAIIOI0YOr0 B YMOBAaxX CHHTE3y Kartaiizatopa. B
OCTaHHI POKM y BHPOOHUIITBI CIpYaHOi KHCIOTU LIMPOKO BHKOPUCTOBYIOTHCS
KaTaji3aTOpd Ha OCHOBI BaHAJIIO, SKi 3apeKOMCHIyBau cebe SK OnHi 3
e(pCKTHBHHUX KaTaJi3aTOpiB y JaHid TexHojorii. OCHOBHMMH CBITOBUMH
BUPOOHMKAMHM TakuX KaTamizatopiB € Beiuki kommadii sk MECS Inc. (CILA),
HALDOR TOPSOE ([anist), BASF (I'epmanist) Ta Pocis.

B VYkpaini, Haxamb, BIACYTHI BIacHi BHPOOHHMIITBA KaTali3aToOpiB
OKHMCHEHHS JioKcuay cipku. Po3poOka Ta CTBOpEeHHSI BIIACHOI TEXHOJIOTI
KaTaji3aropa, BUKOPUCTaHHS Y SIKOCTi BUX1IHOI CHPOBHHH HE ITPUPOIHOI CipKH,
a CipKH, SIKy OTPUMAIOTh B PE3yJbTaTi OYMCTKH PI3HOMaHITHHX rasiB cTajo Ou
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MEpPIIMM KPOKOM Y THUTaHHI 3HWKEHHS COO0IBapTOCTI CipyaHOl KHCIOTH Ta
BUpilIeHHs edinuTy B 00’ eMax ii BUPOOHMIITBA y HAIIii KpaiHi.

VYV TenepimHiil yac AnsS BHPOOHHUIITBA KaTajlizaTopa OKHUCHEHHS MiOKCHIY
CIPKM 110 TPHOKCHAY B TEXHOJOTil cipyaHoi KHCIOTH, SK IPaBHIIO,
BHKOPHCTOBYIOTH JIIaTOMIT, SIKHIA TPEACTABISIE COO0I0 0CATOBY TipCHKY TOPOIY
i3 Bmicrom 70-98% xpemuesemy. IlepeBarm #0ro BHKOpPHCTaHHS IOJATAlOTh
HacaMmIiepenl y WOTO pO3BHHCHIM TOPHCTIH CTPYKTypi Ta amgcopOmiiHUX
prnactuBocTsX. OpnHak, HEOOXiAHO TpWMaTH OO yBarm TOH (akT, M0
BUKOPHUCTaHHS Y SIKOCTI BHXIZHOI CHPOBMHHM /Ul BHPOOHHMIITBA KaTami3aTopa
MPUPOAHOTO  Marepially TIOB’S3aHO 3 HH3KOI HENOJIKIB:  HAasBHICTb
PI3HOMAHITHUX JIOMIMIOK, SIKI MOXYTh HETaTUBHO BIUIMBAaTH Ha (i3MKO-XiMidHI
BJIACTHBOCTI CaMoOro KaTali3aTropy, 3MEHLIYIOYHM HOTO CEJIKTHBHICTD Ta
KaTaJIITHYHY aKTHBHICTH; HECTAJICTh XIMIYHOTO CKJIady, IO Yy MOAAIBLIOMY
Oyne moTpeOyBaTH BHECEHHS 3MiH y TEXHOJIOTIUHI orepaiii Ta mapaMerp 3
METOI0 OTPUMAaHHSI KiHIIEBOTO IPOIYKTY 3 33aHIMH BIIACTUBOCTSIMHU.

OpHUM 3 aIbTEPHATHMBHUX HANPSMKIB BHPIMICHHS NHOTO IUTAHHS €
BUKOPHUCTaHHSI YHUCTHX KOMIIOHEHTIB JUIS OTPUMAHHS KaTaii3aropa Ta ix HOCIIB.
Januii migxin [O3BOJMTH KOHTPONIOBATH CKJIaJ KOHTAaKTHHX Mac, IO
OTPUMYIOTBCS IIiJ] 4Yac MPOTiKaHHS IPOIeCcy, a, BIANOBiHO, U mimiOpaTu
ONTUMAIIHUH CKIIaJ KaTalli3aropa 3 BHCOKOIO aKTHUBHICTIO Ta CEJEKTHBHICTIO,
Opyd  bOMY 3a0€3MEYUTH ONTUMAIBHY HOPHUCTY CTPYKTYPY 3 BHCOKOIO
MEXaHIYHOIO MIIHICTIO.

[HmMM HanpsMKOM B OTpHMaHHI €(peKTHBHOTO KaTaiizaTtopa Moxe OyTH
BUKODHCTaHHS JUIi HOTr0 MNpPUTOTYBaHHSA 30Jb-TelIb TexHosorii. OcHOBHa
mepeBara 30Jb-Tejlb METOy y HallOMy BHUNAAKY Oyae MmoiaraT, Io-mepiie, y
BHCOKOMY CTYIEHI TOMOTEHi3amii BHXiJTHMX KOMIIOHEHTIB, IIO JOCATAETHCS
3aBISKH iX PO3YMHEHHIO y BUXIJHOMY PO34MHI, 110 JIO3BOJIUTh, Y CBOIO UEpry,
OTpUMAaTH KaTali3aTop 3 OJHOPIAHOIO TOBEpXHEI Ta 0e3 pPiI3HOMaHITHHX
CTOPOHHIX BKJIIOYEHB, SIKI MOXYTh HEPEUIKO/DKATH CEJIEKTHBHOMY IIepediry
KaTaJIITHYHOTO MPOIECY Ha aKTUBHMX LIEHTpaxX Karajizaropa. Ilo npyre, naHuii
METOJ JI03BOJITH ICTOTHO 3MEHIIUTH BHUTpPATH €HEprii NMpH CHiKaHHI MacuBy
KOJIOITHUX YaCTHHOK 3a paxyHOK iX BeNUKoi ImoBepxHeBoi eHeprii. I mo-Tpere,
3aBISKH 30JIb-T€JIb METOJY CTa€ MOXJIMBUM OTPUMAaHHS MaTepiaiiB, siKi Oy1yTh
XapaKkTepu3yBaTHCs ~ MOHO(A3HOI  KPHCTAJTIYHOK  CTPYKTYpOIO, IO
XapaKTePU3YEThCSl CTPOTO CTEXIOMETPHYHHMM CKIIAJIOM 1 BiZICYTHICTIO CTOPOHHIX
¢a3. lle TakoX MO3UTUBHO MO3HAYHUTHCS y MOJAIBLIIOMY Ha BIACTUBOCTSX
Karamizaropa.

Karaiizatop i3 po3BHHEHOIO MOPUCTOI0 CTPYKTYPOIO Ma€ BHCOKY IHTOMY
MTOBEPXHIO Ta TPOMYKTHBHICTh. JIJIi CTBOPEHHS IOPHUCTOCTI B Karami3aTtopi B
OCTaHHI POKH BCE OUTBII BUKOPHUCTOBYIOTH Y3 BHUIIPOMIHIOBAHHSA, IO TO3BOJIIE
KOHTPOJIFOBATH 1Ieil apamMeTp B MEXax ONTHMAJIBHOTO Uil KOKHOTO OKPEMOTo
TIPOIIECY.
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[MoennanHst 307b-reib TEXHONOTIT 3 Y3 BHIPOMIHIOBAHHSM, MOXE JaTH
JOJATKOBO IIUTHK psiA TepeBar y CTBOPEHI HOBOTO €(PeKTHBHOTO Karali3aropa.
Buxopucranas Y3 BUIPOMIHIOBAHHS TIPU CHHTE31 T€TEPOTEHHOTO KaTali3aropa,
SIKHH OTPUMYIOTH METOJOM TOMOTEHi3alii BUXiJHUX KOMIIOHEHTIB, JO3BOJHTH
CYTTEBO 3MIHUTH XapaKTep B3a€MOJii YacTHHOK, IO 3MimyroThes. [lo-mepie,
Oimpn  eheKTUBHO Oy/le OpTraHi30BaHO WPOIEC MEPEeMINTyBaHHSA XiMidHUX
peareHTiB, HiXK IPY MEXaHIYHOMY IIepEeMIITyBaHHi, a, TO-APYTe, i BIUIMBOM Y3
BHIIPOMIHIOBaHHSI Yy pO34MHI Oyge NPOTIKATH TIOCTIiHHE YTBOPEHHS Ta
pyiHYBaHHS MaJeHbKHX OynapOamok, 1o CHpHATHME OulbIl edeKkTHBHOMY
nepeliry XiMIiYHHX peakmid mpu (QopMyBaHHI CTPYKTYpW KaraiizaTtopa Ta
TTiIBUIIIEHHIO 1 CTPYKTYpPYBaHHIO IIOPUCTOCTI.
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MPAKTUYHE 3ACTOCYBAHHS I'A30BOI JIJETOHAIIIL B
MAIIAHOBY 1YBAHHI

Xapaamos 1O. O., Minuk A. B., Pomanuenko O. B.
CxionoyKpaincoKuil HauionanvHull yHigepcumem imeni Bonooumupa /lans

l'azoBa nmeronamis (//]) € Oe3meyHMM 1 3pydHHM JDKEpENIOM EHeprii,
OCKIJIBKM piBEHb THCKIB, TEMIIEpaTyp 1 IIBHAKOCTEH, IO PO3BHUBAIOTHCS 32
JETOHAIIHHUME 200 OMM3BLKUMU JI0 HUX 32 IHTCHCUBHICTIO YIapHUMU XBUISIMA B
raax, a TaKOX IMIyJbCHHUH XapakTep BIUIMBY 3a3HadeHUX (hakTopis,
BH3HAYAIOTh BENMKI MOTEHIIHHI MOJINBOCTI iX TEXHIYHOTO Ta TEXHOJIOTIYHOTO
BUKOpHUCTaHHs [1]. BuKoOpUCTaHHSI AETOHALIWHOTO PEKUMY TOPIHHS TOPHOYUX
CyMilllei ra3iB 1 pO3MMJICHHS PIJAKAX MAIUB BXKE 3HAMIIO NOCHTH INHPOKE
MIPOMUCIIOBE 3aCTOCYBAaHHS 1 BIJKPUBAE IIEPCIIEKTUBH CTBOPEHHS HOBHX
HAYKOMICTKHX TEXHOJIOTIH 1 MPUCTPOIB.

Merta po6oTH ToJsIrae y BU3HAYEHHI, CHCTEMATH3allii Ta aHaJli31 OCHOBHUX
TEH/CHIII! PO3BUTKY 1 pO3pOOKH AETOHAIIITHO-Ta30BUX TEXHOJOTiH, YCTAHOBOK 1
MaIl¥H.

OTpuMaHHs NOKPUTTIB. /[emonayiuno-eazose Hanunenns. Ilpomecn ta
oOnmajgHaHHS Ul JCTOHAIIMHO-Ta30BOTO  HANWIIOBAHHS  3aXHCHHX  Ta
(HYHKIIOHATEHUX TOKPHUTTIB 3AUIIAIOTHCS HAHOUIBII MTUPOKO 3aCTOCOBYBAHOIO
o0macTio TpakTUYHOTO BHKOpUCTaHHA [/]. OpHak 3’SBISIOTBCS  HOBI
HEeTpaJMIiifHI 00JiacTi 3acTOCYBaHHS TIPOIECIB HAaNWICHHA. banancysamnms
abpasusnux Kkpyeie. Bimomi po3poOKM BHCOKOE(EKTHBHHUX TEXHOJOTIH
OamaHcyBaHHS aOpa3sWBHHX KPYyTiB Ha KepaMiuHii 3B’s3Ii, IO MPAIOIOTh Ha
MiIBUIICHUX IMBUAKOCTSIX oOepTaHHA. TEXHOINIOTiS TOJSITaE B BPiBHOBAXKEHI
a0pa3uBHOTO IHCTPYMEHTY IIIJISIXOM HAITMJICHHSI KOPYHJIOBOTO TIOKPHUTTS Ha O14Hi
CTOPOHHM Kpyra 3 OIHOYacHMM iX 3MmimHeHHsM. Croci® m03BOJISIE YIPABISATH
mporiecoM OajaHCyBaHHS HE BHOCSYM ICTOTHHX 3MIiH B TpaJuLlidHHIA
TEXHOJIOTIYHUI MPOIIEC BUTOTOBIICHHS 1 He 30UIBIIYIOYM 3HAYHO COOIBapTICTh
BUPOOHUIITBA KpyriB. Brcoka (Haa3ByKOBa) MIBHIKICTh HANMIIOBAHUX YaCTHHOK
(600 ... 1000 M/c) i MOKIIMBICTH BUCOKOTOYHOI'O IO3MIIFOBAHHS JeTalICH i yac
HaHECEHHs TIOKPHUTTSA, JO3BONSIE 3AIACHUTH OajaHCYyBaHHS 00EpPTOBUX
aOpa3WBHHUX IHCTPYMEHTIB 3 BHUKOPHCTaHHAM JUIsI OalaHCYBaHHA BaHTaXY
mopiiii (HaBiCOK) MOPOIIKOBOTO MaTepially, pO3irpiBaeThCs 1 PO3TAHAETHCS
eHeprieio BUOyXYy.

Bueomoenenna  kymynamuenux 3apadie, 1O 3aCTOCOBYIOTHCS IS
mepdopartii HahTo- 1 Ta30H00YBHUX CBEPIUIOBHH. 3a JIOTIOMOTO0 HAIMMJICHHS
OTpHUMaHi KyMyJsTHBHI mepdoparop, $Ki MaroTh IiJIBHIICHY HPOOHUBHY
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3IaTHICTh. Ocadaicenisi NOKpummis i3 2az060i ¢azu ¢ nomoyi npooyKmie 2azo080oi
Odemonayii. Ilpomec yTBOpPEHHS HITPHUAY THUTaHY 3HIMCHIOETHCA B CTOBOYpI
JNETOHAIlIHHO-Ta30BOi yCTaHOBKH. B peakTopi BigOyBaeThCcs 3MIIIyBaHHA
IHTpenmieHTiB, X HarpiBaHHS I yIPHUCKYBaHHS B KaHaJl CTOBOypa JETOHAIiIHOI
YCTaHOBKH, JI¢ BiIOyBa€ThCS MOAANbINE HArpiBaHHs, HEOOXiTHE IS 3aBEPIIICHHS
peakmii cwHTE3y, 1 pa3oM 3 MPOAYKTaMHU AETOHAIl YaCTKW HITPHUIY THTaHY
MIPUCKOPIOIOTHCS 10 HAIMIIFOBAHOTO 3pa3Ka.

TepMoimMnyJibcHAa 00po0Ka B 3aKPUTHUX KaMepax 3 BUKOpHUCTaHHsM [ /] €
TaKOX JOCHTh IIMNPOKO 3aCTOCOBYBAaHMM Y BHPOOHHWITBI mporecoM. Obpobka
KPOMOK Oemajetl MICTHTh BHIAICHHS 3aJUPOK, MPUTYIUICHHS JOBUIBHUM
paniycom, po3MipHE CKPYTJIEHHS, OYHMIIEHHS BiJ TEXHOJOTIYHUX 3a0pyIHEHb.
SIkicTh OOpOOKM KpPOMOK 1 NOBEpXOHb IpEHU3iHMX [erajeid BIIMBaE Ha
eKCIUTyaTalliifHi ~ XapaKTepUCTHUKH TiAPONAJMBHUX  arperariB, BEpCTaTiB,
JIBUTYHIB BHYTPIITHHOTO 3TOPSIHHS, a€POKOCMIYHO] Ta iHIIOI TexHiku. Ocobnuse
Micrie 3aiiMae 00poOKa KpPOMOK pi3albHOTO IHCTPYMEHTY 1 KPOMOK
30JIOTHUKOBHX Tap, B SKUX iJICJIbHUM € pajiyc, piBHUM Hymo. [Ipu eudanenni
3a0upox el MeTo]1 103BOJISIE 0OPOOIISATH TIIyXi Ta MepeciuyHi OTBOPU OJHOYACHO
i3 30BHIIIHBOIO MOBEPXHEI jeTami. [Ipy OUYUIIEeHHI HE BHKOPUCTOBYIOTHCS
abpa3WBHI Marepiand, pO3MIpH JeTali He 3MIHIOIOTBCS. 3aCTOCYBaHHS
OXOJIOJDKYBAaHMX Kamep 3TOpsSHHS 1 Mamuii dbac o0OpoOKu 3amo0iraroTh
HarpiBaHHIO neTanmi Oimpm HiX Ha 150°C (32 BHHATKOM HAATO TOHKHX
€IIEMEHTIB), IO HE 3MIHIOIOTh BHYTPIIITHIO CTPYKTYpY MaTepiany meTalli.
Ouuuyents nogepxoHs demaviell TTATMBHUX 1 T1IPABIIYHAX arperariB.

Jns MammHOOyIyBaHHSI CTAaHOBUTH 1HTEpPEC TAaKOX pO3poOKa W OCBOEHHS
BHPOOIB, 3aCHOBAaHWX Ha TIPHHIIUIAX Ta30BOi NETOHAMii, IS BUKOPHCTAHHI B
iHmux cdepax ekoHoMmiku. lle meprr 3a Bce JeTOHAIiHI IBUTYHH B aBia- i
CyIHOOy/nyBaHHI, €HEPreTHYHI yCTAaHOBKM Ha JETOHAIil MPHPOIHOTO rasy,
CHUJIOBI YCT@HOBKM HAJBOJHHX 1 MiJBOJHHX amapariB i TpaHCIIOPTHUX 3ac00iB
Ppi3HOTO IPU3HAYEHHS, IPUCTPOT JJISI IPSIMOTO MEPETBOPEHHS TEIUIOBOI CHEprii B
SNIEKTPUYHY, IHIII TNPHUCTPOi A1 EHEProoIlaAHUX TEXHOJOTIH IMITyJIBCHO-
JICTOHAIHHOTO TOpiHHA # iH. [0 IHIINX MEepCIIeKTUBHUX HANPSMKIB CTBOPEHHS
MIPUCTPOIB 3 BHUKOPUCTAHHSAM [/] BITHOCATBCS Taki cdepH SK: 301TbLICHHS
KiHIIeBOi HadTOBiAa4i IUIacTiB 1 Ae0iTy CBEpAJIOBMH; TePMOAWHAaMIi4dHI Oypu
JUIsl pYHHYBaHHSI MII[HUX TiPCHKHX MOPIJ; Ta30A€TOHAIIIHI MIMHH; IMITYJIbCHO-
JICTOHAIIMHI Ta30Bi MAIbHUKH JJIS1 TPOMHUCIOBUX I€4el 1 TEeIUIOCHEPreTHIHUX
YCTAaHOBOK; IMITYJIbCHE OYHIICHHSA IIOBEPXOHb HArpiBy KOTIiB-YTHIi3aTODIiB,;
razodasHuil OETOHAUIWHUN CHHTE3 M OTPpUMaHHSI HOBHX MaTepiaiis,
BJIOCKOHAJICHHS PI3HOMAHITHUX oOmepauidi B OymiBHUITBI # BHPOOHUILITBI
OynmiBebHHX MaTepialliB, CUTHCHKOMY i JIICOBOMY TOCHOJApCTBi, TeoNoTii Ta
PpO3BiOKH Hap, JKUTIIOBO-KOMYHAITEHOMY TOCIOJapCTBI, JTIKBIHamii
Ha/I3BHYAHAX CHUTYyaIliil Ta 6araTb0oX iHIINX.
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Jlitepatypa

1. Pulse detonation propulsion: challenges, current status, and future perspective /
G.D. Roya, S.M. Frolov, A.A. Borisov, D.W. Netzer // Progress in Energy and
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HEPOKCHU/HI IHIHIATOPU JJIsA YTI/IJIBAIIIiuHOBI‘-IHI/IX
MNPOAYKTIB HA®TOBUX ®PAKIIU

Kiuypa 1. b., Hukyanmun 1. €., Binsk b. O.
Hauionansuuit ynieepcumem «/Ivsiecoka nonimexnikay

OnnH i3 HampsMKIB KBai(hiKOBAHOTO BHUKOPHCTAHHS PIIKUX IOOIYHMX
MIPOAYKTIB Tipoidi3y HapTOBHX (pakmii — 1me KooJiroMepusamis cymimi
HEHAaCHMYEHUX BYTJICBOAHIB PiakuX mpoxyktiB mipomsy (PIIII) 3 oxepkanHSIM
peakuiiHO3JaTHUX BYIJIEBOJHEBHUX KOOJIIOMEpIiB, SKI MAalOTh psjA LIHHHUX
eKCIUTyaTalliiHUX XapaKTePUCTHK i BAKOPHCTOBYIOThCS SIK 3aMIHHUKHU TPOIYKTIB
MIPUPOIHOTO TIOXODKeHHs (ouii, KaHidoui, anpb0yMiHy TOILIO) y PI3HUX Tamy3sx
MIPOMHKCIIOBOCTI. BiATak, CTBOpPEHHs TEXHONOTIT iX OJiepKaHHS Ha OCHOBI
ByrneBogHeBux ¢pakuiii PIII, moBomi akTyanbHe, e J03BOJHTH CYTTEBO
3MEHIIUTH Ae(DIUT ONIrOMEPHHUX MPOJIYKTIB, sIKi HEOOXIHI /Ui BUPOOHHIITB Yy
TaKUX Tamy3sX MPOMHUCIOBOCTI YKpaiHH sK: JakopapOoBa, T'yMOBO-TEXHIYHA,
LIENTFOJIO3HO-TIAIIepOBa, ToJirpadis Tomo.

BinnocHO HEBHCOKa e(pEeKTHBHICTH TiOPOMEPOKCUIIB, SIKIi MalOTh BHCOKY
TEPMIUHY CTIHKiCTB, MOSICHIOETHCS iX UYTIUBICTIO IO BMICTY Pi3HHUX IOMIIIOK Y
peakmiitHiil cymimri, a TaKO>XK HASBHOCTI Ta MPHPOIN PO3YMHHUKA, TOMY HaBITh
HEBUCOKI KUTBKOCTI 0araTboX pedoBHH (MeTaliB, OJEe]iHIB TOIMIO), BHUCOKA
IMOYaTKOBA KOHIICHTPAIliS TiAPONEPOKCHIIB MOXYTh CYTTEBO MPHUIIBHUALTYBATH
iX TepMmomi3. BoagHowac TepMomni3 TEPOKCHAIB aJKiTiB, B OCHOBHOMY,
BH3HAYA€ETHCA 1X OYZI0BOIO, Ta MAJO 3aIEXKATh BiJl CEPEOBHUINA I KOHIICHTPAIIIH.
Binrak, eeKTHBHICTH MEPOKCHIHMX IHIIIATOPIB y MpoIeci KooosiroMepu3arii
HeHacH4yeHuX ByrieBoaHiB ¢pakuii PIIII 3amexunTs Bin ioro mpupoawm, it 3a
TaKoI0 KiJbKICHOIO XapaKTEPUCTUKOIO SIK BHXIiJ BYIJIEBOIHEBOTO OJIIrOMEPY

dhopmye psin:
AITKUITIEPOKCHIN > TIEPECTEPHU > i JPONEPOKCHIH > AIIUIIIIEPOKCHJIH.

[MopiBHIOIOYM e(pEKTUBHICTh TiJAPOIEPOKCUIIB Ta TEPOKCHUIIB aJKiNiB
MOJKHA 3a3HAYMTH, IO TEPOKCHIH, SIKI MICTSATh mpem-0yTHIEPOKCUTPYIIH
3a0e3MeYyloTh JIEMI0 BWIi BHXOIW OJIITOMEpiB, HIK IEPOKCHUIM, SKi MICTIThH
KyMiepokcurpymu. [liATBep/KEHHSIM IbOTO € BUILA e(pEKTHBHICTD MEPOKCUTY
I-mpem-OyTUITy Y TIOPIBHSHHI 3 MEPOKCHAOM JUKYMiNy (IPOMiKHE MicIe Mixk
HUMH 3aliMa€e TIEPOKCHI mpem-OyTHIKYMiTy, SKUH MICTHTh OOWIBI TPYIH);
JEI0 BHUIII BHUXOJM OJIITOMEPIB NPH BUKOPUCTaHHI JUIS KOOJIroMepu3arii
T1IpONIEPOKCHTY mpem-OyTUITy y TIOPIBHSTHHI 3 TiPONIEPOKCHAOM Kyminy. Tomy,
BUXOJISIUM 13 OJIep)KaHUX Pe3yNbTaTiB, TiJPONEPOKCUAN Ta MEPOKCHIM ANKLIIB 32
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BEJIMYMHOI0 BHXOIY PEaKLiHHO3aTHOTO BYIJIEBOAHEBOTO OJIIrOMEpPY MOXKHA
PO3MICTHTH B psA:

NIEPOKCU AU-Mpem-0yTHITY > IEPOKCUL mpem-0yTHIKYMITY > TIepOKCH
JUKYMLTY > T1IpOnepoKCH I mpem-0yTHiy > T1IpONepOKCH KyMiy.

Jl1sl IpOMUCTIOBOTO BUKOPHCTAHHS PEKOMEHIYEThCS MEPOKCU, TU-mpem-
OyTmiy, skuii 3a0e3redye HallBUIIMH BHXIiJ BYIJIEBOJHEBOTO OJIITOMEPY IpH
Koosiromepusailii HeHacnueHux ByrieBonHiB ¢paxiii PIIIL IMoTtpibHO Takox
3a3HAYUTH, 10 HEPOKCHJ IU-mpem-OyTHIY € PIIMHOI0 i TOMY HOTrO JIETKO
JI03yBaTH y TMPOMHUCIOBUX yMoOBaxX. | 3BHYaliHO, BpPaxOBYIOUM JIOCTYIHICTh
NEepPOKCUy IU-mpem-0yTHIly Ta HOro HEBHCOKY BapTiCTh (y MOpIBHSIHHI 3
IHIIMMHM TIEPOKCUAAMH, II0 3aCTOCOBYBAIMCS), MOTO BHKOPHCTaHHA NpH iX
BUPOOHMIITBI KOOJIIrOMEpHU3alli€l0 HeHaCHYeHUX BYyrieBoaHIB ¢pakuii Co PIIIT €
JIOLUIHUM 1 3 eKOHOMIYHOT TOUYKH 30DY.

CyTT€EBOIO IEPEBAror0 IMEePOKCUAY IH-mpem-0yTHUIly € Te, 0 po3nax Horo
MIPOXOJUTH O€3 BU/IIEHHSI TOKCUYHOTO alleTOPEHOHY:

(CH;);C-00-C(CH;); — 2(CH;);CO° — 2 CH;COCH; + 2 CH's.

JIyis TIOPiBHSAHHSI, PO3MaJ]] KYMIIIIEPOKCH/IIB CYIPOBODKYETHCS YTBOPEHHS
areToeHOHY:

C6H5C(CH3)2—OO—R—) C6H5C(CH3)2—O. (+RO.) —)C6H5COCH3 + CH.3.

OKpeMo cJi pO3TIITHYTH BUKOPUCTAHHS SIK iHiNiaTOpa KOOJIiroMepu3artii
Oic-(mpem-OyTHIATIEPOKCHI3OMPOMLT)—0eH30Ty, SIKHH Mae JBi TEPOKCHIHI
—0-0O— rpymu. Crnenu(igyHOI0 OCOOIWBICTIO AWIIEPOKCHAIB € TMOCTiTOBHICTh
po3smaay iX NepOKCHIHHUX TPYII — CHOYATKy PO3MANA€eThCs OIHA TEPOKCHIHA

rpyna:
(CH;);C-00-C(CH;),—C¢Hs—C(CH;), ~OO0-C(CHs); —
—> (CH3);C—00—C(CH;3),~CgH~C(CH;),-O° (+(CH;);C—0") —
—> (CH;);C—00—C(CHs);~CsH;~CO-CH; + * CH; + RH —
—> (CH3);C-00-C(CHs),~CgH,~C(CH;),0H + * R.

Binrak, pos3mamaerbcs iHImAa mepokcupHa rpyma.  [lpm  mpomy
MOHOIIEPOKCH/I, SIKHI YTBOPHUBCS Ha MEPLIil CTafii, 32 paXyHOK HasBHOI CHIIBHOL
EJIEKTPOHOAKLIEITOPHOT KapOOHUILHOI a00 TiJPOKCHUIIBHOI TPYITH, BiJI3HAYAETHCS
T JBUILIEHOIO0 TEPMITHOIO CTiHKICTIO.

Sk TOKa3ylOTh pe3yNbTaTH MOCIiIKCHHS, BUKOPHUCTaHHS Oic-(mpem-
OyTHWIIIIEPOKCHI30MPONiN)-0eH30Ty SK iHIMIaTOpa KOOJIroMepHu3allii TaKox
BiJI3HAYAETHCS MO3UTHBHUM Iiepedirom mpomecy. HaBiTh He3HAUHI KOHIIEHTpaIIii
nepokcuay a0 0,2 Monp/nm 3abe3nedyloTh BHCOKMI BHXIJ OJIrOMEpH, Xoda
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ONTHUMANBHOI0 € KiJbKicTh iHimiatopa 0,4 MOIbB/N, MOJabIe IiIBUIECHHSI
koHIieHTpauii 10 0,6 MONB/I HE BHIIPABAOBYE BUTPATH, OCKUIBKA OCHOBHI
(hi3uKO0-XiMIYHI XapaKTEPUCTHKN CHHTE30BAHUX OJIroMepiB ()aKTUIHO HE3MiHHI.
oo rycTHHH OJiroMepu3ary, To el ITOKa3HUK TaKOX CYTTEBO ITiABUIYETHCS,
3a[I0BUTbHI 3HAYEHHS Ma€ MOJEKYIIpHa Maca OJIroMepy, HEHaCHYCHICTh Ta
TeMIlepaTypa po3M’SKIICHHS, a TaKOX KOJIp 32 HOJAOMETPUYHOIO IIKAJIOK Ma€e
3an0BUIbHI 3HayeHHs 20 ... 40 mr J,/100 oM’ , IO JI03BOJIUTH BUKOPHCTOBYBATH
Taki ONIrOMepH SK 3aMiHHUKHA eMOKCHIHHX CMOJ, Ta IHIIUX MPHPOTHUX
OJIITOMEPHUX Marepiais.

[Ilomo akTHBHOCTI HEHacHueHHX BYIJIEeBOAHIB ¢pakmii Co PII y peakmii
KOoJIiroMepu3arii, To 3a pe3yabTaTaMy JOCIiKEHb 32 BEIMYNHOI0 KOHBEpCii iX
MOJKHA PO3MICTUTH B TaKUH pAA:

JMLIMKJIONCHTAIIEH > TUMEPH [UKJIONEHTAi€HY 1 M— LIMKJIOTIEHTAIi€HY >
CTHPOI > BIHUITOIYOIH > METHJICTHPOJIH > > 1HACH > METHIIIHICHHU >
ania0eH3oll.

OTxKe, TEepOKCHIHI IHINIATOPM MOXHA 3 YCITIIXOM 3aCTOCOBYBATH JUIS
CHHTE3y peakKliiHO 3[0aTHUX BYIJICBOJHEBUX OJIIFOMEpIB, IO JI03BOJIUTH
edpextuBHO yTriizyBatu PIIIL siki yTBOpPIOIOTBCS TpHU BUPOOHUIITBI €THIICHY Ta
WOro TOMOJIOTIB, W MiJBHUIIMTH TEXHIKO-€KOHOMIYHI ITOKA3HHUKH ETHUJICHOBHX
YCTaHOBOK.
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