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AHOTALIA

Excrinyamauia cmapoi 3abydosu micma
flbsosa HabrnuxeHa do YMO8H020
cmopivHozo mepMiHy. Lli 6ydisni exe dasHo
nidngeaiomp obcMmexeHHID Ons MOXIILUE020
PoJoSKeHHAM mepMiHy X eKcrinyamaui.
Knacucbikayis 03HaKk mMexHIMHO20 CcmaHy
bydisenib  HeobxidHa  AnsT  SUBHaYeHHS
Hanpsmky Ix  pexoHempykuil  Mlepwwuil i
Hallcymmesiwull ennue Ha cmaH 6ydieens
daromp HepieHoMipHI dechopmadyi ocHoe 1id ix
oyHGameHmamy.,  Asmopu  NPoroHyoms
novamu oOCMeXeHHS 3 6UKOpUCMaHHS
eeodeazuyHozo memody. BiH 8ae MoXnusicme
WeudKko euUsHa4Yumu hakmuyHi npocmoposi
dechopmayiii okpemux Oydieenb & epyri
Oy duHKie pasoM 3 OCHOGaMU.

Knrodosi cr706a:; o0BbcmeXeHHs,
mexHidRull cmaH, degbopmadiii

AHHOTALNA

Skennyamayus cmapoll  3acmpollky

eopoda flbsosa rpubritbkeHa K YyCr106HOMY
cmoniemHoMy cpoky. Omu 38aHus yxke dasHo
nodnexam ob6criedosaHuU0 0N S03MOXHO20
npodrieHUs  cpoka  UX  3Kcriyamauuu.
Knaccugbukayuss npuU3HaKos MEXHUHEeCK020

cocmosgHUS  30aHuill  Heobxoduma ang
onpedeneHust Hanpasnerus Ux
PEerKoHCMPYKULIU. flepsoe u camoe

CYUieCMEeHHoe 6MUsiHUe Ha COCMmosHuUe
3daHuii datom HepasHomepHbie dechopmayuu

ocHosaHull nmod ux  ¢hyHOamermamu.
Asmopbi fipednazarom Hadamp
obcredosaHue c ucrone3osaHuem
eeodesudeckoeo  Memoda. On  Jdaem
SO3MOXHOCTb Obicmpo oripedenumsp
ghakmuyeckue npocmpaHcmeeHHble

degbopmatiuu omOenbHbix 30aHUll 8 epyne
domos smecme ¢ 0CHOB8aHUSMU.,

Knrodesbie cri06a; obcriedosaHue,
mexHuYeckoe cocmosHue, deghopmaliuu.

YIOK: 624.154.5

Menednok O.1., 3.m.H., npog.,
flempoecobkuii A.@., K.m.H., npodh,
Babida .M., k. m.H., dou.,

Bopucoe 0.0., km.H., dou.,
Kupunwk C.B., KM.H.,

OLOABA, m. Odeca

TEOPETUYHI OCHOBH PO3POBKH
IH’EKLIIMHOI TEXHONIOrIT

PosearnisiHymo po3pobry Hosof mexHosoeail
ansa saxucmy midzemMHozo npocmopy 6id
MexXHO2eHHUX 3abpydHeHsb. QOcHosy
mexHormnoeaii ckradac suKopUCMaHHs
WmMyyHUx npomugbinempauiliHux expaHie 3
HedehiyumHux Mamepianie ma Hesenukux
¢hinaHcosux  sumpam.  [lpoaHanizosaHo
MamemamuyHe  MOOenoeaHHs — ripoyecis
iH'eKmysaHHa epyHmy, cbinbmpaliiro, muck
ma po3roscroGKeHHS PO3YLIHY.

Krowoei  criosa: saxucm nidsemHozo
npocmopy, pospobka mexHosoai,
npomuchinempauyitiHud eKpaH,
MameMamuyHe MoOerTfo8aHHS, iH'eEKmy8anHs
epyHmy.

AkmyanpHicms. [ANs 3axXuUcTy Nig3emHoro
NPOCTOpPY Bif TexHoreHHuMx 3abpyAHeHb, WO

BUHUKK BHacnigok ynalTyBaHHS
MOFUIMbHUKIE 3 PI3HOrO BUAY Bigxodamw,
HeoOXigHo BUKOPWUCTOBYBATU LUTYYHI

npoTuchinbTpaliiltHi ekpaHU. B AkocTi Takux
eKpaHiB HandinbLW NepcneKTUBHI Ti 3 HAX, 4NS
CTBOPEHHA AKUX He MOTPiOHe BMKOPWUCTaHHA
AedilnTHUX MaTepianie  Ta BeSTMKUX
chiHaHcoBUMX BUTpaT. Lle, nepw 3a Bce,
pizHOBMAW NPUPOAHNX FMUHUCTUX MaTepianis
i MaTepianmie Ha OCHOBI LEMeHTy. Ix
3aCTOCOBYIOTb ANA CTBOPEHHA LEMEHTHO-
FMUHUCTUX FOPU3OHTANbHUX eKpaHiB B OCHOBI
pi3HUX MOTMMBHUKIB | sAM  CcKNajgyBaHHA
Bigxogie. Ane nonpu CBOK  BIgHOCHY
HeBemnuKy BapTICTb UEMEHTHI eKpaHu He
MOXYTb BignosigaTn BCiM BMMOram, Lo
3aCTOCOBYOTE A0  NpoTuchinbTpauinH1X
eKpaHiB, o0cobnuMBO A4NA  BigNOBigaNbHUX
criopya. Tomy AnNA BUPILIEHHS OKpemMux
NUTaHb Ccrij 3acTocoByBaTU MaTtepianu, AKi
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3MOXYTb BignoBigatn BUMOram, 3rigHo 3
NPOeKTHO AOKYMeHTaLjcto. ¥ cBOK Yepry Ui
MaTtepianu Ha OCHOBI aKkpunarty
XapaKTepuayloTbCca 3Ha4YHo BapTicTio. Tomy,
Yy repwy depry npu X BUKOPWUCTAaHHI,
HeobXigHO 3amMUCNIOBATUCA MPO ONTUMaNbHY

X BUTpaTYy.

QcmaHHi GoCTiQKEeHHS. onsa
TeopeTuyHoro  oBrpyHTYBaHHA  npouecy
MOAEMNIOBAHHA  MPOHWKHOCTI  FpyHTY npwu
TypOyNeHTHIl dinbTpavi pignuHN

BMKOHYBaBCA MoMNepeAHiil eKcnepumeHT i3
3aCTOCYBaHHAM Npo30poi Tpyon.

BizyanbHe CNoCTEepeXXeHHA 3a
NOLUMPEHHSM PiAMHKU B MoAenbHOMY MiCKy
npM pisHomy uJaci iH'eKTyBaHHA mMokasano
HacTynHe:

1) npwn iH'eKTYBaHHI B MOASNBHUA 'PYHT,
po34YMH Yepe3 ASHKWA Yac MNpPOAABUMBCH Ha
Aesikiin BigcTaHi Big conna iH'ekTopa.

2) nojanblUe HarHiTaHHA nNpuUseeno Ao
TOro, WO PO3YNH iH'eKUil, YWinbHMBLUK MICOK
Ha AedKil BigcTaHi, nNOCTYNEBO MoYae

3anoBHOBaTM  npocTip nobnusy conna
iH'ekTOpa.

3) 3aszHadeHo, WO 3 BigaaneHHsM Bij
conna iH'eKTOpY crnocTepiracTbcs

BiathinbTpoBYBAHHA BOAWM Big MIrMEHTHUX
YaCTUHOK.

Mema. TlpoaHanisyBaTW Ta BCTAaHOBUTH
onTUManeHi NapaMeTpW BUTIKAHHA PigUHU 3
OTBOpPIB iH'eKTOpa. 3MojentBaTn MexaHism
PO3MOBCIOAMEHHS IH' EKLIAHOMO PO3UKNHY.

OcHosHuil mexkem. OcTaToJyHUA BUGIp
cnocoby 3axucTy MOBUHEH 3AiicHOBaTUCA 3
ypaxyBaHHsAM, neplw 3a Bce, edeKTUBHOCTI
poboTK eKpaHy HAK reoximiyHoro Gap'epy, a
TaKo} MOXIMBOCTI MOro TexHivHoT peanizauil.
EchekTUBHICTD eKpaHyBaHHA BU3HAYAETbCA
BNacTUBOCTAMU mMaTepiany eKpaHy,
enemMeHTHMM cKnajgom | BMAOM BiaXoAiB.
OUIHUTK TT MOXKHA TiNbKKY LWMAXOM PO3paxyHKy
rpaHU4YHO-AONYCTUMOro 4acy ekcnnyaTauil
eKpaHy.

Mpun  mMaTemaTU4HOMY  MOAENIOBAHHI
npouecie iH'eKTyBaHHA I'PYHTY
NnepLoYeproBUM € 3aBAaHHA  BUBYEHHA
npoHuKat4ol 34aTHOCTI nopucToro
cepegoBuwa. MNpwn ogHIA | TIA e NOPUCTOCTI,
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ane B pi3HUX TUnNax ['PyHTIB NpoHUKatoda
3jaTHiCTb  pisHa. 3aaTHicTb  nopucroro
cepeaoBULIA nponyckatu pianHY
xapaKTepu3yeTbca MPOHWKHICTIO. Ti
BMW3HAYeHHA NOB'A3aHe 3 OCHOBHUM 3aKOHOM
pyxXy pPiAUHN B MNOPUCTOMY CepefoBULL, AKNIA
HasnBaeTbcA 3akoHom Japci.

OcHoBHe ChniBBigHOLWeEHHS Teopil
cinbTpayii Ha3MBalTh 3aKOHOM inbTpauil.
BiH BCTaHOBNIOE 3B'A30K MiXX BEKTOPOM
WweKnakocTi cinbTpauii i nonem TUCKY, Sike
BUKNMKae hinbTpayito.

Mepwi gocnigaxeHHs dinbTpauil pignHn B
MopPUCTUX cepepoBULLIAX npoBeAeHi
tpaHUy3bkumMK iHxeHepamu Hapci i Orontol,
poGoTU AKMX MoKmanu no4vaTok Teopil
cdinbTpayii [1]. lMpn BUBYEHHI pyxy BOAM
yepesz niwaHi  inbTpn  BCTaHOBNEHa
eKcneprvmMeHTanbHa 3aneXHicTb:

o=#ElF (1)
E

de Q@ — ob'eMHa BUTpaTa pPigUHK Yepes
thinbTp AOBXMHOW L i nnowelo nonepedHoro
nepepizy F, AH — pisHaga Hanopis;

AH  — rigpaBniyHuii yxun; ky — KoedilieHT
L

cdinbTpayii  (koedpilieHT  NponopUiiHOCTI),
npeactaensae cobol WBKAKICTL ¢hinbTpauil
npu rigpaenivyHoMy yxuni, LWo AopiBHIOE
oauHuli.  KoedbiulieHT  chinbTpayii  mae
PO3MIpPHICTb LUBUAKOCTI.

OB’emHa BUTpaTa HeCcTUCNUBOT PigWHK
Npu yctaneHin chinbTpadii 3a 3akoHom Hapci

B OAHOpIgHOMY KPYroBomMy nnacrti
BU3Ha4aeTbcA 3a chopmynoto Qwontoi:
_2mkh(p,—p.) 2
(R, /R.)
Je h — ToBWMHa nnacTa;
R, R, - BignoBigHo pajiycu

CBEPAIOBUHU Ta KOHTYPY Nnacra;
P Px — BiANOBIAHO TUCK ¥ CBepPANOBUHI i
TWUCK Ha KOHTYpi Nnacra.

Axwo p.> pi, TO CBepanoBWHa Byae
nposenatn 2 aebitom Q, a npu p.<p; —
nornuHaTy.

BenuunHa kh

.
rigponpoBigHICTIO NnacTa.

Ha3MBacTbCA
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BennunHa Q npu - P Py
(p.—2.)
HasnBaeTbcsl koedhilieHTOM nNPOAYKTUBHOCTI
CBEPAJIOBUHWN.

MpoaHanisyesaeLK BULEHaBeeHe,
NPeACTaBnNAnNo iHTepec BW3HAYeHHA BUAY
cdinbTpayii B niwaHomy r'pyHTI npu iHekuii,
Tob6TO0  namiHapHa abo  TypbByneHTHa.
Ockinbkn Ui BWMAKM chinbTpauil onucylTbecA
PI3HUMK 3aKOHaMM.

BignosigHo Ao sakony Hapci, WBMAKICTb
namiHapHoi ¢inbTpaudil MoOXHa BUpasnTH
PIBHAHHAM:

W=K,I 3)

Ae, Ky — KoedilieHT cpinbTpauil rpyHTy,

/ - rigpasnivyHun rpagieHT, SAKNA
BMW3HA4Ya€eTbCA 3 BUPaA3Yy:
P -P

=1z 4

= (4)

BusdeHHio  koeddigieHTa  hinbTpanil

npucesiveHi pobotn Saratbox gocnigHukie. Y
Teopil chinbTpauii eigomi MaTemMaTWUuYHI
BUpa3n, BuUBedeHi 3enbrelimom, AnnaHom
lNazeHa, 3ayepbpeem LI, 3amapuHum €.A.,
Kptorepom, [HoHaTom. [lpu nabopaTopHUX
AocnigxeHHAX inbTpauilHUX BNacTUBOCTEN
I'PYHTIB Leil NOKasHUK OBUUCTIIOETBEA 3 BUPAa3Y:

_ssin [ s 5)
i

de h — BUcoTa 3paska I'pyHTY B TpybLi,
cM; 864 — nepeBofHWIA KoedbilieHT 3 cm/c B
m/goba; t — 4vac nagiHHA piBHA BOAWU, C;
T=(0,7 +0,03Ty) — TemnepaTypHa nonpaska
B ymMoBax chineTpauii Boagn npu Temnepatypi
10°C; Ty — tpakTyHa Temnepatypa BoAN Nij
yac gocnigy; S — cnocrepexyeaHe nNajiHHA
piBHA BOAU B N'€30MeTp, sIKe BigpaxoBYETbCA
Bif nodvaTKoBoro pieHA, cM; Hg — nodvaTkoBuMiA
TUCK, CM,; f{%

o

}— Oe3po3MipHUA KoedilieHT,

SKMA BU3HAYaeTbCA 3a Tabnuuamu.

OaHaK, NpW HarHiTaHHI piauHU B I'PyHT
ANA YTBOPeHHA npoTudhinbTpauiHUX ekpaHis
BiaOyBacTbCqd XaoTWYHe  NepemillyBaHHS
TPYHTY 3 po3uvHOM. Tomy, nepw 3a Bce,
HeobxigHO  3MojentoBaTM Ta  YABUTU
MeXaHi3M  PO3NOBCIOAXKEHHA  iH eKUIMHOro
po3unHy. Lle gactb 3amory 3pobutn BUCHOBKU

BIAHOCHO MOIMBOrO pagiycy noLMpPeHHS
po34MHY Ta BignoBigHO | Woro oB’emy. Ha Ui
XapaKTepuCTUKN BMNMBAIOTb cami NapameTpu
TeXHONOrYHOro npouecy iH'E€KTYBaHHA, Taki
AIK Yac Ta TUCK HarHiTaHHS.

[na BUKOHAHHA rONOBHOrO 3aBjaHHA —
NPOHNKHEHHS iH'€KUinHOro PO3UYNHY
MaKCUManbHO B TOBLUY [PYHTY, S3iTKHEHHS
YaCTUHOK TPYHTY | pPO3YMHY He TMOBUHHI
BUKNUKATU 3HAYHOTO MepemilleHHA YacTUHOK
i X yWwinbHeHHA, a TakoX HeobXigHo
YHUKHYTWU  YMOB, MNpU  SKUX  YaCTUHKK
CTUKAKTbCA NPU 3ycTpidHOMY pyci. [lna uboro
HeoOXxigHO 3abe3neuynTn pyxX 4YacTUHOK B
OAHOMY HanpAMKY i Npu Ubomy 3abesneunTn

X 3iTKHeHHA | 3MiHy opicHTyBaHHA. Lle
MOXIMBO  3AINCHUTM B TypOyneHTHOMY
notoui, nMpW SAKOMY pigWHa  34ilACHI0E

Hectanuii GesnagHUA pyx MO CKNagHUX
TpaekTopiax. MNMpu LboMy WWBWAKICTE B KOXHIRA
TOUL MOTOKY XAaOoTWYHO 3MmiHKeTbeA [2, 3]
lonogHoto YMOBOIO BUHWKHEHHS
TypOyneHTHOCTI Npn Teudil B'A3KMX pPigUH €
nepeBadkaHHA cun  iHepuii npu AOCUTb
BESTIMKMX LWBUAKOCTAX PyXy. KpuTepiem oLiHKK
BUAY Teuii € yncno PeHonbaca
Re=pvi/n=v/u, e vil— xapakrepHi WBNAKICTb
i NiHIAHWA poamip, a p, f/, U — LWINbHICTb,
AWHaMiMHa | KiHemaTuJHa B'A3KICTE piguHK
[2]. Tpn ubomy 3aBXAWN ICHYE Take KPUTWUYHE
uncno PeiHonbaca, Reg, npu  sAkomy
3AINCHIOETbCA TYPOYNeHTHUA noTik, Re> Re,,.

HaBeaeHe Bule PiBHAHHA (3) — NiHIAHMIA
3akoH thinbTpauii (3akoH Hapci), BignosigHo
A0  AKOTO  3aneXHiCTb MDK  BEKTOpoMm
LWBWAKOCTI | rpaficHTOM TUCKY NiHiMHa. Y pAaai
BUNaAKiB npu dinbTpauii pigvHK
CroCTepiraloTbCcA BigXWNEHHA Big NiHiAHOrO
3akoHy. Mexy 3acTocoBHOCTI 3akoHy [Hapci
NoB'A3YI0Tb 3 AEAKUM KPUTUYHUM 3HaYeHHAM
yucna PeiHonbica Rey,. Yucno Re moxe
6yTU BU3Ha4YeHOo 3a chopMynamu:

LLlenkavoBa:
Re=—0 . VK (Re,=1.12); ()
m- 1%

MinnioHWuWKkoBa:
k
Re = %  (Reyp, =0,02..029), (7)
mov
e U — KiHeMaTWYHa B'A3KICTb piguHN.
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3aransHUA BUrNAA, PiBHAHHA HeniHIRHOro
3aKoHy chinbTpayir:

__ (@Y G
= [@&J
ae (ffﬁ]— rpagieHT TUCKY; ¢ — KoediljieHT
ax
NPONOPUIHHOCTI; N — MNOKA3HUK  3aKOHY

chineTpayl. MNpu n = 2 OTPUMYEMO HENIHIAHWA
3aKoH chinbTpaui’ KpacHononbcbKoro.

Y3aranbHeHa  ABOMNEHHA

HeniHIAHWX 3akoHiB chinbTpayT:

i = aw+ow?, (9)

Ae | — rigpaBnivHUiA Haxun; a, b —

KoedhiljeHTHw, wo BU3HAYAOTBCH
eKcnepuMeHTanbHo.

chopmyna

LWwnpoke NOLWWPEHHA oTpuMana
eMnipudHa 3anexHicTb, fAKa YysaranbHIoe
HeniHiAHi 3aKOHN chineTpauii, Aka
HasNBaceTbCA  JBOYNEHHOIO chopmynoio
Popxrefimepa:

B Ly p L, (10
Iz J

de B — ekcnepuUMeHTanbHa KOHCTaHTa

NOpUCTOro cepeioBuLa.

TakMm YMHOM, Ha OCHOBI AJochigkeHb
BYEHUX, Ta BUEEZEHWX HUMW  33KOHO-
MIPHOCTEA  MOXNIMBO  3poBWUTH  HACTYMHI
BUCHOBKW: y TypOyneHTHomMy noToui 4YacTku
nepiogMyHO CTUKAIOTBECA OJHa 2 OAHOI0 B
30HAX NepeTMHY TPAaeKTOpid, B  30Hax
MOMTIMBMX 3ABUXPEHb | B 30HAX 3MiHHUX
WBWAKOCTEA pPyxy CYCigHiX noTokiB 3a
CXemMamK, HaeeaeHUMKN Ha puc. 1.

Le noe'azaHo 3 TWM, WO Npu cepedHii
wenakocTi TypbyneHTHOro noToky CTpYMeHA
Ve Ha KO¥HY 4YacTKy MOXyTbe BRNUBATK
MIKPONOTOKW, KOdeH 3i cBoelo abconoTHolo
wenakictio Vic # V2c. ¥ pasi HepiBHoOCTI Mac
YAaCTUHOK, WO KOHTaKTYloTh, m1 # m2, koxxHa
3 HUX HabyBae BRNacHWA MOMEHT KiNbKOCTI
pyxy V1xm1 # V2xm2. Kpim Toro, oM1uBaHHA
YACTWHOK MNOTOKAMWU CTPYMEHIO 3 pPi3HOI
WBKWAKICTIO Hag | nia 4YacTKow, BWKNWKaE
nepenag TUCKIB, iHANBIAYaNEHWA ANA KOXHOT
YACTKW B arperari, i NparHe 3aKpyTUTH YacTky
HaBKONO LEHTPY Baru. 3 ypaxyBaHHAM TOro,
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wo B pigkoMmy  cepegoBali  cunu
MiXMACTKOBHX B3aeMOoaiii MOMYTb
3MEHWNTUCA Ha nopagok [4, 5, 6, 7], cykynHi
napoanHamMivHI BIAWEW NPUBEAYTH A0 3CYBY
YACTOK 0gHa BigHocHO ogHol. baraTtopazosi
napognHaMiNHI BINUBN Ha YACTUHKA NOBWUHHI
NPUBECTH A0 PYAHYBAHHA KOHTaKTy MK
HAMW. B pesynbtati, B TypbyneHTHOMY
NOTOL KOXHY YACTWHKY CUCTEMM IPYHTY chnig,
po3rNAAaTh AK BiNbHY YacTKy | BpaxoByBaTi
NpYU TEXHONOTMYHKUX PO3paxyHKax.

Vie<iVie
WVie

TN\

Fuc. 1. Cxema szaemodif yachok &
iy poyriermHoOMy ROMOLI RPpU X Pyci cyciOHiX
nomokax: 1 —dacmuxku epyrmy; 2 — cunu
2iPOAUHAMMHORO NPUITREYSAH HS YaCITOK,
Vu — cepedusn weudkicms normoky; V1, V2 —
abcormomui LWeUOKOC i 8UXPOsUX “HUIMOK™;
mi, m?2 — maca yacmuxok; P1, P2 — muck

AHaniz nitepaTtypHux aaHux [2] nokasas,
WO NpyY BUTIKAHHI PIAWHA 3 OTBOPIB iH EKTOPY
WBKAKICTE NO A0BXWHI Teuil besnepepBHO
najgae 3 OAHOMACHWM NIABULEHHAM TWUCKY |
nobnuzy 4YacToKk BUHWKAE MPOTUNEHHO
CNPAMOBaAHNIA Hanpamok Teuil. Lle BUKNUKae
MUMOBINbHE BUHUKHEHHA NOBEPXHI PO3PUBY,
Wo Beae AC YTBOPEHHA BUXOpIB, puc. 2.a.
Mpu UpOMy BUXOpPU WO YTEBOPIOIOTHCS,
sabezneyuyloTe AOCUTE CKNagdHi TpaekTopil
PYXY No3a YacTUHKaMW MPyHTY, puc. 2.6,
CymicHa aja KoHdy30pHOro XapakTepy
Teuil B ropu3oHTaneHo po3sTalloBaHii Tpybi 3
NPUMYCOBO YTBOPEHOIO AUPY3IOPHOIO Tediel
3@ il Meddamu, BUKNWKAE Tropu3oHTanbHe
nepemileHHa WapiB piguH 3 YTBOPEHHAM
BUXPOBWX 30H | Npu3BOAUTB A0 JAOCUTH
CKNagHWX TPACKTOPIA YacTUHOK, WO 4acTo
nepeTuHaloTbeq, puc. 2.6.
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Puc. 2. Cxemu 8uHURHEHHE MypBYASHMHO20 NOMORY Npu 8UX00i cmpyMeHIo 3 omaopy
iH'ekmopa (a), 3a yacmxoro rpyama (6)
1 — omeip iH'ekmopy,; 2 — eopuaoHmasnbHa ckiadoga mypbyaeHmHO20 MOMOoKy, 3 - 30Ha
BUHUKHEHHS 8UXOpig N03a YacmKow, 4 — yacmKa epyHmy

AKWO NpunycTUTK, WO B nNpoueci pyxy
YacTMHOK B  TaKMX CKNagHWxX noToKax,
BiabyBaeTbCA X 06epTaHHA, TO NPKY KOKHOMY
YeproBoMy 3iTKHEHHI YacTUHOK pPO3UYMHY 3
yacTMHKaMK  TPyHTY Moxe  BigbysaTmncs
YNOBINbHEHHS X nepeMilleHHs, wo
YNOBINBbHIOE NpoUec po3TiKaHHA pigkHK. Ong
3abesnedyeHHA AKOMOra TpMBaniworo nepiogy
po3TikaHHA HeobxigHo BuBpaT oONTUMAnNEHI
yac i Tumck iH'ekdii. Ue HeobxigHo Ans

YHUKHEHHSR nepeavyacHoro YTBOPEHHA
yWineHeHoro rpyHTy 6GesnocepefHbo B
3aTpYBHOMY NpoCTopi.

BUCHOBKM.

1. BetaHoeneHo Wwo Ha  paaiyc
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2 Y pes3ynbTarTi MOAEMNKBAHHA
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AHHOTALNA

Paccmompera  paspabomka  Hosol
mexHonoauuy G818  3awiumbel nod3emMHoeo
npocmpaHcmea om MeXHO2eHHbIX
3aepsazHeHull. OcHosy mexHosoauu
cocmasesnisgem ucrofib3osaHue

UCKYCCMEEHHbBIX IPpoMUso ghulempaytioHHbIX
3KkparHoe ¢ HedeghuuumHbIX Mamepuanos u

HebobLLX ¢hUHaHCo6bIX 3amparm.
lMpoarnanusuposaHsi MamemamuyecKkoe
modenuposaHue npoyeccos

UHDEKMUPOGaHUST apyHma, bunbmpauuio,
daeneHue U pacripocmpaHeHUs pacmeopa.
Kniouesbie crosa; 2awuma nod3emHo20
npocmpaHcmea, paspabomka MexHoI0auu,
npomueoghunbmpatitioHHbill 3KpaH,
mMamemMamudecKoe modenuposaHue,
UHDEKMUPOSaHUE apyHma.

ANNOTATION

Considered the development of new
technologies for the  protection  of
underground space from man-made poliution.
The basis of the technology is the use of
synthetic geomembrane material with no
deficit and no large financial costs. Compared
to the use of natural varieties of clay, cement
and materials based on acrylate. Powered
modeling of soil permeability in filtering
liquids. Analyzed the mathematical modeling
of soil injection, filtration, pressure and
distribution solution.

Keywords: protection of underground
space, technology development,
geomembrane, Mathematical Modeling, soil
injection.
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OOUINbHI 3HAYEHHS OMOPY
TEIMONEPEOAY! OIFOPOLOXEHb
LinBINIbHUX BYOIBENb B YMOBAX
YKPATHU

PospobrieHa memoduKka  6U3HaYeHHS
douinpHoeo onopy mennonepedayi
020poBXKy6anbHUX KOHCmpyKUitl 3a
KpumepieM MiHIMyMy pidHUX npusedeHux
sumpam Ha onaneHHs. [na KmiMamudHux
ymos 060X memrepamypHUx 30H YKpalHu
ompumMaHi ma  eUpPaXeHi  aHamimu4Ho
3anexHocmi douinbHoeo onopy
mennonepedadyi cmiH, cyMillieHuUx noKpiserss,
20PULHUX MepeKkpumb ma fepeKkpums Had
fliidsanamu 6id sapmocmi mernosoi eHepail
Ompumani pesynemamu eKasyromp Ha

HeobxidHicmp 36inbLUIEeHHST onopy
menioriepedadi 6 yMo8ax  3pPOCMaHHdA
eapmocmi eHepeaoHociis.

Knrovosi crosa: ozopodxyeannHi
KOHCMpyKUT, onip mernnonepedadi,
eHepao30epeXeHHS.

TMocmaroeka npobremu. OropoaKysarbHi
KOHCTpyKUIT LMBINbHUX Oyaisenb
NPOeKTYIOTbCA 3a MiHiManbHO HeobBXigHUM
onopom Tennonepeadi, SIKMA BCTaHOBMEHO
YUHHUMUN HopMamMn NpoeKTyBaHHA.
3pocTaHHA BapTOCTi TennoBoi eHeprii, ske
BiAOyBaeTbcs OCTaHHIM 4Yacom, MPU3BOAUTL
Ao 36inblleHHs BWUTpaT Ha onaneHHs, LWo
MOXKHa KOMMEHCYBaTW 3MeHLUeHHAM BTpaT
Tenna 3a paxyHOK MomninwWeHHs TennoBux
XapaKTepUCTUK OFropPoO KeHb.

Araniz ocmarHix docriidkeHbs i
nybnikayitr. QOropoaxyBanbHi  KOHCTPYKLT
Oyaieenp B YKpalHi MOBWHHI BignoeigaTwn
BMMoram Hopm [1], KoTpi BCTaHOBMHOOTb
MiHiManeHo HeoBXigHi 3Ha4YeHHs onopy
Tennonepegadi 3anexHo Big BUAY
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