the causes of fish death in order to anticipate and prevent the emergencies on water. The article shows that the
main causes of mass fish death are the increase of average temperature and water pollution. The analysis of the
temperature dynamics in Kharkiv region showed that the last 60 years saw the tendency of increase of average
annual temperatures that affected the hydrochemical and hydrological conditions of reservoirs. The analysis of
the condition of the Loppan’ river basin based on the identification of potential risk to public health in the period
Jrom 1924 to 2010 showed that the river had been in dangerous condition and required immediate implementation
of environmental protection measures. To predict the condition of the Loppan’ river basin, the method of double
exponential smoothing (Holt’s method) was used. The results of the studies are necessary to develop the conservation
programs to improve the ecological state of Kharkiv region and to minimize the cases of mass fish deaths.
Keywords: mass fish death, environmental change, water, risk to public health, Holt’s method
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nepenao pienie piounu 3 pisHux KiHuie
Kaniaapnozo Qinempy ons 3abesneuen-
Ha 1020 mpueanoi edexmuenoi po6o-
mu. Ompumani 3anexcnocmi 003607s-
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1.Beryn

CyudacHuii cran rigpochepu BUKJAMKA€E Bce Oiablue
3aHENOKOEHHS JIIOJCbKOIO CYCIJIBCTBA, a JIOKaJbHI Ta
perioHasnbHi MpobieMu 3a0e3MeUeHHsT SAKICHOK MUTHOI
BOJIOIO CTUMYJIIOIOTh iHTEHCHBHI TOIIYKHU B Tajy3i BOJO-
MiJITOTOBKY T OYUIIIECHHS CTIYUHUX BOJI. XapaKTEPHOIO 0CO-
GIMBICTIO IPUPOAHUX BOJ € HASBHICTb JOMIIIOK Y BUTJISIAL
TBEPAMX YACTMHOK Pi3HOMAHITHOrO NMOXOJKeHHS. Kpim
1[bOTO, 3HAYHA YaCTUHA TEXHOJIOTIN OUMIIeHHs BoAU Oasy-
€THCSI HA TIEPEBOJIi PO3UMHHUX 3a6pY/IHEHDb B TBepHy (ha3dy
Ta BiaaiyieHHs iX Bix pizkoi. Ilpotecu posminenus pigkoi
Ta TBepaoi $a3 MUPOKO BUKOPUCTOBYETHCS HMPAKTUYHO
y BCiX rajyssx HapojHOTO rocropapctsa. ToMy HayKoOBi
JOCJIIKEHHST Ta HOBi po3p0oOKKM B JaHiil Tasysi 3aBkKau
AKTYaJIbHi Ta KOPUCTYIOTHCS [IOMUTOM Y BUPOOHUKIB.

2. Orzisiy iteparypH i HOCTAaHOBKA MPOOIeMH

IcHyIOUi CHOTOZHI TPAaJAUIiHI TTPOLECH PO3ALIEHHSI
TBep/Oi Ta piAKoi (pas 6azyThCs Ha BAKOPUCTAHHI CKJIa1-
HOTO 00JIa/IHAHHSI, BAKYYMY YU HAJJIUIITKOBOTO TUCKY, Ma-
I0Th3HAUHYMarepiajo-TaeHeproeMHicTe. HeTpaguiiiinum
HaAIIPAMKOM B JlaHi rajysi MOKHa BBaKaTl BUKOPUCTAHHSI
B mpolecax (uUIbTPyBaHHsS MarepiasiB 3 KamIsIpHUMU
BractuBocTAMU. [IpoBeseni Ha chOTOAHI MOCIIKEHHS
[1,2,3] moka3yioTh HOCUTH BUCOKY e(heKTUBHICTH TAKOTO
npoiecy posjisienHs (a3 npu MiHiMaJbHUX MaTepiaIbHUX
3aTparax Ta MOBHil Bi/ICYyTHOCTI eHepPreTHYHUX 3aTpar.

Pospobiieno kijibKka BapiaHTiB OOJaJHAHHS [1JIs
peadizariii mporecy. Pe3ynpratu npoBefieHNX MOCTiTKEHb
MiZATBEPKYIOTh BUCOKY e(EeKTUBHICTH METOAY Ta #Oro
MEePCHEKTUBHICTD.

3. Meta Ta 3a7ja4i IOCTi?KE€HHS

OckiTbKM B TeOpeTMYHOMY TJIaHI BKa3aHi Tpoile-
cu po3pobiieHi Ie HeIOCTAaTHBO, BUHUKAE HEeOOXiAHICTD
YB'SI3KHM PI3HOMAHITHUX TapaMeTPiB /I peaJsisaliii HOBUX
TEXHOJIOTIH (biNbTPYyBaHHS B NMPOMUCIOBUX MaciiTabax.
OCHOBHOIO METOK IIPOBEAECHUX HOCHiIKEHb OYJIO BU3-
HAuYeHHS OCHOBHUX IapaMeTpiB GiMbTPIiB i3 MaTepiasin
3 KaliJIgpHUMU BJIACTUBOCTSAMHU Ta YMOB iX edeKTUBHOI
poboTu.

4. Bukiaa 0oCHOBHOTO MaTepiairy

CyTb mporecy GinbTpyBaHHS 3 BUKOPUCTAHHSIM
MarepiajiB 3 KalllIApHUMU BJIACTUBOCTAMU I10JIATAE Y
Hactynnomy. B nmocynuni i3 cycnensieto Bitomoro ckiany
(1) poamimyeTbes JUKIYyT MaTepiaay 3 KalIsIpHUMHI BJIa-
cTUBOCTAMU (2), KOTPUIL i BUKOHYE poJib DinbTpy (puc. 1).
OnuH KiHelb QiNBTPY 3aHYPIOETHCS B CyCIEH3it0, iHITUI
BUBOJUTHCA 32 Mexi nmocyaunu. Ilin giero cunm nmosepx-
HEBOIr'0 HATATY PiIMHU BOHA IMiIHIMAETHCA 110 Kalliasapax
hinbTpy i 3aBASKYM Pi3HUII PiBHIB PinKoi dha3um HA KIHIIX
dinpTpy ckanye B iHmy nocyauny. Matepian (inbrpy
BUOUPAETHCS B 3aJIe)KHOCTI Bil BJIACTUBOCTE PilKOi Ta
TBepaoi das.
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Puc. 1. MNpuHuMN dinbTpyBaHHSA 3 BUKOPHUCTaHHAM MaTepianis
3 KanifspHUMH BNaCTUBOCTSIMM.

B naiinmpocrimomy BUIIajKy MOXHA IIPEACTABUTH, 1110
Biamisienns: TBepnoi ¢asu BimGyBaeTbcs 3a paxyHOK 3a-
TPUMKM TBEPAMX YaCTOK Ha 1opax Giaprpy. AKio pos-
TISHYTU TOTIePeYHUH Tepepi3 QixbTpy, TO MpU TIBHIN
imeanizoBaHiil yakoBIli BiH IpeACTaBAATHME COOOI0 PSIJ
KPyTiB (KaliisipiB), 10 KOHTAKTYIOTh MK c000I0 (puc. 2).
Taka BopsiIKOBaHa CTPYKTYpa MOKe MaTH i iH1ry 6y10BY.
IIpo HaiiGinblI MOMKMPEHi THITH TAKUX CTPYKTYP MOKHA
misHarucs B [4]. B nawniii my6aikanii Mu oOMeRMOCs Juie
POBTJLZOM CTPYKTYPH, IIPE/ICTABJICHOI HA pHC. 2.

Takum yuHoM, Ha (iabTpi OyAyTh 3aTPUMYyBaTHUChH
TBEP/i YaCTUHKY, pajiyc KoTpux (r) Ginbine paiycy Kari-
aspiB (R), ToOTO, BUKOHYETHCS YMOBa:

r>R.

Puc. 2. MNonepeuHuii nepepis inbtpy (a) Ta hopma
Mi>XnopoBoro npoctopy (6)

[MonepeanivMu gocipkenasaMu [5] GyJ0 BCTaHOBJIEHO,
10 MIBUAKICTD (MIIBTPYBAHHA BOJU CYTTEBO 3HUKYETLCS
pH 36iTbIIEHHI ITBHOCTI TOPOBOTO IIpocTopy. B manomy
Bunajaky, 6e3 3HUKEHHsS ePeKTUBHOCTI (BiIbTPYyBaHHS
MPOMIKKY MisK OKDEMIMU KAIJIsIPAME MOXKYTh Oy TH 3HAU-
HO 30i1bIIeH], 110 03BOJIUTD MiIBUIIUTH IPOAYKTUBHICTD
dinprpyBanug. OueBUAHO, MO HANUOLIBIT OMTUMAb-
HUM MOJKHA BBa’kaTW BapiaHT, KOJU B IPOMIKKHU MIiXK
OKPEMUMHU KalliIipaMU CTPYKTYypu Ha puc. 2a OyayTh



BCTAHOBJIEH YSIBHI KAIIsIpu TaKOTO 3K po3mipy (puc. 26).
[TpocTi MaTemaTnuHi PO3PaxXyHKH MOKA3YIOTh, 110 AKIIO
paziyc GIbTpy 1IpH MJIbHINA CTPYKTYPi ckaanae 3R, To
IIpu peaJisallil 3alIpoIIOHOBAHOI CTPYKTYPHU BiH cArarume
4.464R i3 BiLMOBiAHUM 361bIIEHHAM IJIOII (QibTPYBaHHSA
y 2.214 pasu. Takum 4uHOM, NPUOJIU3HO B CTIIBKU 3K
PasiB 30LIBIIUTHCS i MPOAYKTUBHICTD (BibTpa. Ipu ibomy
edekTuBHICTH BinbTpa Oy e 36epekeHa, OCKIbKI PO3Mipu
TOp 1032 KalliIpaMM He MePeBUIIYIOTh PO3Mipy CaMUX
KalllJIgpiB.
OueBuiHO, 110 TPoIEeC HUIBTPYBAHHS MOKE TPUBATH
JIOCUTH JOBro 6e3 3HUKEHHSI MPOAYKTUBHOCTI JIUIIE Yy
BUTIAJ[KY, KOJIM TBEP/i YaCTKU He OYIyTh JIOKAJi3yBaTUCS
Ha nosepxHi Ginprpy. Hexail dinbrp npeacrapise coboio
KOHCTPYKIIO i3 Marepiajy 3 KalilApHUMU BJIACTUBO-
CTSIMU, PO3MILIIEHY Y CIeliaIbHill MIacTUKOBiN 000JI0HI
(4) (puc. 1). Toni Binbip pinkoi dasm i3 cycnensii Gymae
BiZbyBaTuUCS JiUIe Yyepe3 HUKHIO 4acTUHY (GUIbTPYy Bep-
TUKAJIbHO BBEPX.
[Mpunyctumo Takox, Mo Ha MAXOAI 10 (GIALTPY Ta B
00’emi camoro QinbTPY MBUAKICTH pigkoi dasu Gyme of-
HAKOBOI0. SIKIIO PO3MJSTHYTH CUJIH, 110 OYAYTb AisITU Ha
TBEP/Y 4aCTKYy Yy BUTJIA/AL KYJIbKU B TAKOMY IIOTOILi PifiKOI
asu, To MOKHA BUIUTY TPU OCHOBHI (puc. 3):
* F - cuja onopy piillHM, 0 PyXa€eThest, abo cnia
Crokca, HanpasJiena BBepx;

e F - cusa semMHOro TAXiHHA, 110 HalpaBJ/eHa
BHUS;

* F - cuua Apximeza, abo BHIITOBXYIOUa CHJIA, 1110
HallpaBJieHa BePTUKaJbHO BBEPX.
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Puc. 3. Cunu, wo gpitoTb Ha TBepAy YacTKy CycneHsii

OckinbK¥ MOBA ¥ /1e PO JaMiHaApHUT PYX TP NIBUIKO-
CTAX Ha PiBHi KJIBKOX /IeCATKIB METPiB 32 TOAUHY, TO CUJIA~
MM OTIOPY B KAIJISIPHOMY CEPEJOBUIII MOKHA 3HEXTYBATH,
3Ba’KalouyM Ha iX Mi3epHi 3HAaYeHHS.

OueBu/HO, 10 TpUBaJe 3GepesKeHHsI TOYaTKOBOI Mpo-
NYKTUBHOCTI (DiIbTPY MOXKJINBE Y BUTIAJKY, KOJU TBEp/Ia
JacTKa 3aBUCA€ B Piakiit dasi wa migxoxi mo topist (5),
(puc. 1). Takuii BapiaHT MOKJIWBHH JTUTIIE TO, KOJHT CyMa
BCixX cuJ1 Ha Bich Y Oyze gopiBaioBatu 0, TO6TO:

F =mxg=Vxpxg, )

Je p — winbHiCTh MaTepiaay yactku; V - ii 06’em; g —
IIPUCKOPEHH BIJIBHOIO MAiHHA.

[Ipunyckatouu, 1o yacTka Mmae hopmy izeanbHOI KyIi 3
paziycoMm r, pozpaxyemo ii 06’em 3a hopmyJioio

Vzgxnxrs : (2)

incrasasitoun opmyay (2 )y dopmyay (1) orpumy-
€MO:

T

F =§><Tr,><r3><p><g.

Cuuina Apximena 3alUNIIEThCA y BUTJIA I

4 3 N L
Fﬁzg)(‘rc)(r Xp,Xg, e p, - WiAbHicTh Pinkoi daszu.

[lst cunn CTokca aHaloTivHa 3aJIEKHICTD MOKe Oy TH
npencTaBiena y Buraaai F, =6Xmxrxuxv, e B — Koe-
dimienTt runamiunoi B’I3K0CTi piiKoi ¢pasu, vV - MIBUIKICTH
pinkoi ¢asy, 1o OMUHAE TBEPAY YACTKY.

IIpoexTyioun onucani cuau Ha Bich Y Ta NPUPIBHIOOY N
ix 10 0 OTpUMyEMO:

4 3 4 3
§><1t><r xppxg—gxnxr XPpXg+O6xXmXTXUXV=0

3BigKH,
2
_2.r XgXx(p pp)_ 3)
9 u
Takum uyuHOM, /st 3abe3ledeHHs: TpUBaJoi edek-
TUBHOI poboTu (GinbTpy 6€3 3HUKEHHS MPOAYKTUBHOCTI
JIOCTATHBO, MO6 MBUAKICTH PyXy pifikoi (asu B mopax He
[epeBullyBaja po3paXxoBaHol y BiAIOBIAHOCTI i3 3aJs1exX-
Hictio (3).
Sk 6ys0 mokasaHo B [3], MIBUAKICTH PyXy piaKkoi pasu B
€JIeMEHTaPHOMY KalliJIsAPi OMUCYETHCA 3aJMEKHICTIO!

_ Ap><1‘2
dxpxl’

)

Vi

T. A

<€

Puc.4. Cxema o po3paxyHKy OCHOBHWX NapameTpie TpaH-
CropTYBaHHS PifUHU €/1leMEeHTapHUM KaninspoMm, ae ap
Pi3HMLA TUCKIB B MOYATKOBIM Ta KiHLEBIM TOUKax, r - pagiyc
Kaninsipa, /- [OBXUWHa Kaninspa

3 MpakTUYHOI TOYKU 30PY HAUTPOCTINIY CUCTEMY
TPAHCIOPTYBAaHHA BOAU €JIEMEHTAPHUM KaliIAPOM MOX-
Ha TpeAcTaBuTH y Burasai nepesepuyToi U - momiGHOi
KOHCTPYKIIil, O/lHA TJIKa SIKOI BUBOJMTHCS 32 MEXi 110CYy-
nuHu (puc.4).




XapakTepHUM B IIbOMY BHUTIAJKYy Oyiie PO3MOIUI CHJI B
eJieMEHTApHOMY Kallisapi, 3alloBHEHOMY pignHoIo. AKiio
cyMmapHa I0BKuUHa Kamiisapa (2 + k) MeHIIa BUCOTH TIiii0-
MY PiZIMHK Y BEPTUKAJIBHOMY KalliJIAPi TAKOTO K JiaMeTpy,
TO, Ha HANIY JYMKY, CHJIM [TIOBEPXHEBOIO HATSTY OyIyTh
HPOTUIATH BUTIKAHHIO PiiHU 32 fioro Mexi. Posrisanys-
M BeJIMYUHY Pi3HUI THCKIB B 000X TilKax Kaminsgpa (T.
A na puc. 4), MOKeMO 3aIUCaTH, 1O IJIs JIBOI TJIKK B T. A
GyJ/ie CTBOPIOBATHCS BAKYYM BEJTUYHHOIO

F #mxr’xh xpx
P1:§1: =~ P g=h1><p><g,
TXT

[lng npaBoi riiku npu ii TOBHOMY 3alIOBHEHHI BOJOIO
MOJKHA 3aITUCATH:
_F,-F, mxr’xh,xpxg-2xnXrxoxcos6
S X’
_ rxh,xpXxg—2x0xcos6

b,

r

OueBUIHO, MO /IJI5T EPETIKAHHS PIINHU 3 JIiBOI TIIKK B
[paBy BaKyyM, KOTPUI CTBOPIOETHCS B T. A HaIaHCOM CHJT
B npasiii i, noBuHeHn Oy Tu Gisiblile BilMIOBIIHOTO BaKyy-
MY, IO CTBOPIOETHCS GaIarCcoOM CHJT B JIBill Tistii. 3HaueH-
H PI3HUII TUCKIB MOYKHA 3allMCaTU HACTYIIHUM YUHOM:

rxh,xpxg—2xoxcosd

aP =P, -P = —h1><p><g:
T
_ (rxh,xpxg—rxh xpxg)—2xoxcos6 _ )
. .
2XxX0xcos0

=pxgx(h,-h,)-

T

TaxuM uMHOM, aHAJI3yIOUYM OTPUMAHy 3aJIeKHICTD,
MOJKHA 3ayBa’kKUTH, IO TPU TaKill KOHCTPYKILI KaIiasap-
HOTO (inbTpy s 3abe3leueHHs TepeTiKaHHA PiuHU
3a MeKi MOCYyANMHU HeOOXiIHO T0JaTKOBO KOMIIEHCYBaTH
[0 cUJl TOBEpXHEBOro HaTATy. ToMy B JaHOMY BHINAIKY
Pi3HUIIS PiBHIB BOAU B 000X IiJiKax MOBUHHA OyTU 3HAUHO
GiBIIOIO, HIXK Y BUIIAAKY ABOX BEPTUKAJIbHUX KaliJaspiB.
Heobxinna Bennunna niei pisuuni Moxe OyTu BU3HAYEHA
10 3aJIe;KHOCTI (D).

[Mincrasasoun y hopmysry AJas MBUAKOCTI BOAK Y Ka-
mispi (4) 3HAUEHHS PI3HUI TUCKIB OTPIMAEMO:

2X 0o XcosO 9

[pxgx(h, —h)————]xr
v, = L =
dxuxl ) (6)
_pxgx(h,—h)xr’—2xoxcos@xr
B 4xuxl

3 iHmoro 60Ky MBUIAKICT BOAM B KaIlilApi He IIOBUHHA
IIepEeBUIYBATH IIBUKOCTI BOJAU HA MAXO/ 10 KalliJIAPHO-
ro Giaprpy (3). IlpupisasaBun o6uaBa BUPasu, 3MOKEMO
Busnauntu Bequunny sh=h,—h,, gxa € Busnavanbnoio
B PO3pPaxXyHKY HIBUAKOCTI PN IHITUX MOCTIHHUX MTapame-
Tpax Kaniisapaoro Ginbrpy. Takum 4nnom

pxnghxrz—Zxcxcosexr_gxr2><g><(P—Pp)
dxpuxl 9 vl

Ilicsist cKOpOYEHHS HA I' Ta[l OTPUMAEMO:

xgxahxr 2xoxcos® 2
prgxalxt_ =Zxrxgx(p—p,);

4x1 4x1 9
pxgxahxr 2 _ 2XG%cos
4x1 =g XX PR T

pxngh><r=%><r><g><(p—pp)><l+2xc><cos(-);

_§X(P—Pp)><1+2><c><cose
9 p PXEXT

sh

Ocxinbku h,+ah=h,, a I=h;+hy=h+h;+Ah=2h;+Ah,
TO BUKOPUCTOBYIOUM OTPUMaHi 3aJ€KHOCTI, MOKHA PO3-
paxyBaTu IMPaKTUYHi MapaMeTpy KaliasgpHoro GiabTpy,
npu KoTpux 3abesnedyBaruMeThesi eeKTUBHA TpUBAa
po6oTa GinbTpy 6e3 3HUKEHHS MPOAYKTUBHOCT.

5. BucuoBku

[IpoBeseni i3 ymMoBM 3aBHCAHHSA TBEpPJOi 4aCTKU Ha
MAXOAL 0 TOPLA Kalliidpa po3paxyHKHU J03BOJIUJIN OT-
pUMaTH 3aJIe)KHOCTI, 10 3B’3yI0OTh Mik c000I10 Tapa-
MeTpu pinkoi Ta TBepmoi ¢da3z i mapameTpu MaTepiajiB
3 KalJIIPHUMU BJacTUBOCTAMU. OTpuMaHi 3aJeKHOCTI
J03BOJIAIOTD po3paxoByBaTu (inbTpu 3 MarepiatiB 3
KAlJIIPHUMU BJIACTUBOCTSIMU Ta PO3POOJISATH BUCOKOE-
dhekTuBHe 06MAHAHHS LTSI PO3iNeHHS (Has.
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Abstract

Nowadays, the separation processes of solid and liquid phases are widely used in all industries. They differ
by significant material and power losses. The application of the solid phase of materials with capillary properties
in dehydration allows you to design simple, effective and low-cost equipment. Based on the new approach to the
[iltering process using materials with capillary properties, we developed its mathematical model and calculated the
necessary mathematical dependences.

Since the accumulation of solid particles at the opening of capillaries is accompanied by intense decrease of
[iltering speed, the process model is based on conditions that prevent such accumulation. Based on the balance of
Jorces effecting the solid particles in the form of a ball in a moving medium of fluid, we calculated the dependence
of the liquid phase speed from the other process parameters. The dependence describes the conditions under which
solid particles will hang in the fluid medium without falling on the working surface of the capillary filter. On the
other hand, the speed of the liquid phase in the working volume of the filter is determined by the difference of
liquid levels at its bottoms. The comparison of both dependencies for the speed of fluid allows us to connect the
permissible speed of the liquid phase with external parameters that cause it. The results of the research could be
used in various industries and community facilities, where there is a need to separate the solid and liquid phases.
The dependences suggested allow you to calculate important parameters of filters with capillary material and to
determine the parameters of their use to ensure continued efficient operation.
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B Odaniii cmammi posenanymo numanus mouno-
20 pose’asky 0eomipnoi 3adaui mMemoodom UACMKOBUX
obnacmeii npo 3HAX00NCEHHS AKYCMUUHO20 NOIL HABKO-
J10 WYMO3AXUCHOZ0 eKpaHy, w0 cmoimv HaA aKycmuu-
HO JICOPCMKill N0GEPXHi, NPU UbOMY 0NCEPeIOM 36YKY €
HeCKiHueHHUIl 3a 008)CUHOI0 UUTHOP MATUX X6UTIbOBUX
PO3Mipie, AKUU NPAUOe Ha HYAbOEBIH MOOi
Kniouogi cnosa: wmymozaxucnuii exkpam, yuiinopuume
dxcepenio 36yYKy, piseHsb 36YK06020 MUCKY, epexmuenicmo
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nOBEPXHOCMU, NPU IMOM UCMOUHUKOM 36YKA ABIAEMCSH
Oeckoneunvlii no 01UHe YUIUHOP MATBIX BOTHOBbIX pA3Me-
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1. Beryn

OcranniM yacom B YKpaiHi Bce Gijiblile 3BEPTAETHCS
yBara Ha €KOJIOIYHY CHUTYyallil0 HaBKOJIHUIIHbOTO Cepej-
opuma. OIHUM 3 OCHOBHUX 3abpyaHIOIOYNX (GAKTOPIB €
BeJIMKA 3alIyMJEHICTh MicT Ta TepuTopiii. OCHOBHUMU
JUKepeslaMU LIyMYy, 1[0 HeraTUBHO BIJIMBAIOTh Ha €KOJIO-
riYHy CUTYyalilo, € TPAHCIIOPTHI IIOTOKU.

Jo6pe Bizomi 3ac00M 3HUKEHHS IIYMY TPAHCIIOPTHUX
NnoTokiB. B mepury uepry e posTauryBaHHSI 30HU 3 HOP-
MOBAHUMMU PiBHAMM HIyMY SIKHaliZaJi Bif foKepest mymy.
3 orig/y Ha Te, 10 TPAHCIOPTHUI TOTIK MOKHA BBaka-
TH JIHIHHUAM JKEpesT MyMy, TO Tpu 30iIblleHi BiacTaHi
BiJ| JKepesia LIYMY B [Ba pa3u piBeHb 3BYKOBOI'O TUCKY
3MeHIyeThes Ha 3 1B, [HIMM 3ac060M 3MEHIIIEHHS IIyMY

€ CTBOPEHHA 30H 3€JIEHHUX HaCa/[’)KE€Hb HAaBKOJIO TpaH-

CINIOPTHUX MaricTpaJieil. Tak, eMIipUYHO BCTAHOBJIEHO, 1110
kokui 10 M mupuHE CymiThHOI OaraTomrapoBoi 30HU 3e-
JICHUX HACAJKEHb JOAATKOBO 3HUXKYIOTh PiBEHD IIYMY Ha
1-2 nBA [1].

Opnak Hal6inbil eeKTUBHUM 3 TOYKH 30Dy aKyc-
TUYHUX Ta €EKOHOMIYHUX ITOKA3HUKIB € CTBOPEHHS LIy MO-
3aXMCHUX €KpPaHiB — CHeNiaJIbHUX CYIIIbHUX CTIHOK, IO
JNIO3BOJIAIOTh 3HU3UTHU PiBHI 3BYKOBOIO TUCKY BiJ TpaH-
CTIOPTHOTO MOTOKY, B IeIKNX Bunaakax, 1o 20 1BA [2].

B maniit crati posrasgHyTO aHaJiTMYHUN crocib Bu-
3HAYEHHA 3MEHIIEHH: PiBHIB 3ByKOBOIO TUCKY IIpU 3a-
CTOCYBaHHI IIYMO3aXUCHUX €KPaHiB, a TaKOX AeTabHO
PO3TJIAHYTO BJIUB KOHCTPYKTUBHUX IIapaMeTpiB eKpaHiB
Ha ix eeKTUBHICTD.




