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Bcmyn.

Ha CyYacHux nignpuemcTeax ans
nepepodkn NPOAyKLUii CiNbCbKOro rocnogapcTea B
Baratbox TEXHOMOMYHNX npouecax
BVKOPUCTOBYETbLCSA piguHa. Mig yac
TpaHCMOPTYBaHHS, MUTTS, 3MiLlyBaHHS,
po3dineHHs Ta B iHWMX onepaudigx piguvHa
3a0pydHI0ETLCA | CTae HenpuagatHoOW  Ans
nodanblioro  BUMKOpPUCTaHHA. Lle He  Tinbku
Npu3BOAWTL OO 3aMBUX POLIOBUX BUTpAT, arne n
noripLlye cy4acHy eKomnoriyHy cutyadito

3acTtapine obnagHaHHA Ha nepepobHUX
nignpnemcTeax € HaaTo €HEepProeEMHUM,
ManonpogyKTUBHUM Ta HeAOCTaTHbO ePEKTUBHUM
WO BMMarae CTBOPEHHS HOBOro 0ObGnagHaHHs,
BignoBigHO A0 YyMOB  peanisauil  cyvacHux
TEXHOMOMYHUX npoLecis. Cawme TOMY
iNbTPyBaHHS BOMOMMX AUCTNEPCHUX MaTepianis
3HaxoauTb BCe Oinbll LUMPOKE 3aCTOCYBaHHSA Y
Pi3HMX rany3sx ocobnvMBO Yy XapyoBin Ta
nepepobHin NPOMUCAOBOCTI — MpU KOHUEHTpauii
MOSIOKa Ta MOMOYHUX NPOAYKTIB, CTaHgapTu3auil
MOSOYHUX BinkiB, OCBITNEHHI PYKTOBUX COKIB,
pereHepauii 3anvLKOBOro nNmea, OY1LLLEHHI Crpony
rMIOKO3N; MNpu  3HEBOOHEHHI cnupToBoi Hapaw,
XKOMY, (PYKTOBOI MaKyxu, MMUBHOI ApPOOUHYK; Y
GioTexHonorigax — obpobka hepmeHTaLinHNX
PO34MHIB, €EKCTpaKUis opraHiyHMX amiHOKUCIIOT,
006pobka BaKUWH, KOHLEHTpyBaHHS GionoriyHo
aKTUBHUX PEYOBWH; Y XiMiYHIA NPOMWUCNOBOCTI —

yTunisauis  KMCNoT Ta  nyriB, pereHepauis
mMaTepianie kaHanisauii; nig 4ac o6pobku Boan —
nigrotoBka MNpOLECOpPHOI BOAW, BUPOBGHULITBO

0cobnueo yucTol Boau, Towo [1].
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AHANI3 METOAIB TA
OBNNAAOHAHHA ONA
OIIbTPYBAHHA TA OYUCTKU
BOJNOIrmx AUCNEPCHUX
MATEPIAJIIB

lpedcmasneH
obopydosaHus Onss  o4UCMKU U cbunbmpayuu  8naxHbix
oucrepcHbIX Mamepuarnos, a makxe npedroxeHa cxema Hogol
unbmposasnsHol yecmaHo8KU ¢ 2UOPOUMITYIbCHBLIM MPUEoAOM.

aHarsnus OCHOBHbIX criocobos u

The analysis of basic methods and equipment is presented
for cleaning and filtration of moist dispersible materials, and also
is offered chart of the new filtration setting with a hydroimpulsive

OcHoeHa YacmuHa.

Bci cyyacHi MeTtoan inbTpyBaHHA Ta
OYULLIEHHST MOXHa 06’egHaTW Y AeKinbka OCHOBHUX
rpyn:  MexaHiyHi, XiMiyHi, di3uko-xiMiyHi Ta
GionoriyHi.

OCHOBHMMN MeToA4aMN XiMIYHOrO OYULLIEHHS
BMPOBHMYMX BOA € HenTpanisauis i okucneHHs. [o
OKUCMIOBaNbHUX  METOoAIB  BiOHOCATBCS  TaKOX
enekTpoximiyHa obpobka.

XiMiYHE O4MLLEHHA MOXe 3aCTOCOBYBaTUCS
K CaMOCTIHMA  MeTo4  neped  nogadvero
BUPOOHMYNX CTIYHMX BOA B CUCTEMY OBOPOTHOrO
BOAOMNOCTa4YaHHs, a TakoX nepep CryckoMm iX y
BogovmMuULLLEe abo B MICbKy kaHanisauinHy Mepexy
[3]. Do s3aranbHux HepgonikiB XiMiYHMX crnocobis
BiJHOCUTbLCA  HU3bKa MPOLYKTMBHICTb,  BESNUKI
rabapuTHi po3Mipu yCTaHOBOK, Benuka BapTiCTb
peareHTiB.

®i3nKo-xiMivHi MeToau rpatoTb 3HaYHYy pPonb
NpU OYULLEHHI BMPOBHMYMX CTiYHMX BOA. BoHM
3aCTOCOBYIOTLCH AK CAMOCTIVHO, TaK i Y NOEAHAHHI
3 MexaHiYHuMK, XiMiYHUMKM | BionoriYyHuMK
MeTogamu. OcTtaHHIMK pokamu obnactb
3aCcTOCyBaHHSA i3MKO-XiMIYHMX METOAIB OYMLLIEHHSI
PO3LLMPIOETLCS, a YacTka iX cepeq iHWKX MeToaiB
OYULLIEHHS 3POCTAE.

3aranbHUMK  HepgonikaMy  i3NKO-XiMIYHNX

METOAIB € Hu3bKa NPOAYKTUBHICTb, BMCOKA
BapTiCTb yCTaTKyBaHHA Ta peareHTiB, BWCOKa
€HEepProeMHICTb.

CyTb GionoriyHMx MeTofiB nonsdrae vy
3acTOCyBaHHI cneujanbHuUx H6akTepin, sk B NEBHUX
yMoOBaxX  MOXYTb  pO3LLEnsoBatM  OpraHiyHi
pPeYoBMHM OO0 KiHUEBMX MPOAYKTIB — BOAM,

BYINEKNUCIIOro rasy Ta iH.
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Heponikamu GionoriyHMx MeToaiB OYNCTKU €
HM3bka NPOAYKTUBHICTb, BWUCOKa  TpMBanicTb
npowecy, Benuki nnowi ans obnagHaHHsa Ta
BMCOKa BapTiCTb.

MexaHiyHe ouueHHs Ta QinbTpyBaHHA €
HanbinblW NPOAYKTUBHUMW Ta MNEpPCneKTUBHUMN,
camMme TOMY po3rnsgaeTbCs B noganbLiomy.

MexaHiyHi cnocobu ouncTkM BGasyoTbCca Ha
NpoLiaXyBaHHi, BnacHe dinNbTpyBaHHI,
BiJCTOKOBaHHI, iIHEPLiAHOMY PO3AiNeHHi.

MexaHiyHUM  (PiNbTPyBaHHAM  Ha3uBalTb
npouecn posfineHHs HeodHOPIAHMX cucTeM 3a
A0MOMOroto NoOpUCTUX neperopoaox, AKi
3aTpPUMYIOTb OAHI (basm LMX CUCTEM i MPONYCKaloTb
iHWi. [Jo umx npoueciB BiQHOCATbLCA PO34iNEHHS
CyCneHs3ih Ha u4ucTy piguHy i Bomorui ocag,
aepos3oniB Ha 4MCTMIM ras i cyxunm ocag abo Ha
YUCTWI ra3 i pigmHy. PosgineHHa cycneHsii MoxHa
NpOBOANTM ANS OTpUMaHHS TBepAoi abo pigkoi
dasn, Konu iHwa dasa € BiAXo40M, a TakoX AN
O[HOYaCHOro OTpUMaHHSA TBepaoi i pigkol das.
Po3agineHHs1 cycneHsii, Wwo cknagaeTbes 3 pigvHu,
B SKi 3BaXKeHi TBEpAi YaCTMHKM, MPOBOAMTLCA 3a
AornoMoro inbTpy. Y HavnpocTilwoMy BuNagky
ue € nocyaouHa, posdineHa Ha [ABi YacTUHU
nopucTol  iNbTPyBanbHOK  NEPEropoaKoto.
CycneHsito nomiwaTs B OfHY YacTuHY Ui€l
nocyouHnm Tak, wWob BOHa cTukanacsa 3
inbTpyBanbHOK Neperopoakoln. Y posgineHmx
YacTUHaxX NOCYAMHW CTBOPKETBLCA Pi3HULA TUCKY,
nig pgielo gKoi pignHa nNpoXoAuTb 4Yepes nopu
GiNbTPyBanNbHOI: Neperopokn, a Teepai YaCTUHKK
3aTpUMyOTbCA  Ui€l0  neperopogkoto.  Takum
YMHOM, CYCMeHsid po3dinsaeTbCd Ha YUCTUN
dinbTpaT i BONornn ocag.

Y npoMMCNOBMX yMOBax 3aCTOCOBYIOTb
pi3HOMaHiTHi, 4acTo [OOoCUTb  CKMagHi  3a
KOHCTpYyKUi€elo inbTpn, npudomy dinbTpyBanbHa
neperopogka 3asBuMya’i  Mae  nnocky  abo
LUMnNiHgpUYHY opmy.

dinbTpyBaHHA € rigpoanHaMiyHnMm
NpoLLecoM, LUBUAKICTb SKOro MpsiMO MponopLjiHa
Pi3HMLI TUCKY, sIka CTBOPKETLCA 3 060X CTOpIH
inbTpyBanbHOI Neperopogkyn  (pywivHa cuna
npotiecy), i obepHeHO nponopLinHa onopy, SKUR
Aie Ha pignHy npu i pyci Yepes nopu neperopoaku
i Wap yTBOopeHoro ocaay [2].

Pi3Hunuto TUCKY 3 06ox CTOPIH
GinbTpyBanbHOI NEeperopoakM CTBOPKOWTb 3@
AOMOMOroK  KOMMPECOopPiB, BaKyymy i PiguHHUX

HacociB, HanpukNag NopLUHEBUX i BIOLEHTPOBMX, a
TakoX BMKOPUCTOBYIOUM TiAPOCTATUMHUA  TUCK
CYCNeH3sil, Wo po3ainaeTbcs,

HesanexHo Big TOro, SKum
CTBOPIOIOTb  PI3HMLIO  TUCKY, pywinHa cuna
npouecy inbTpyBaHHA 3pocTae npsiMo-
NponopuUinHO Ui pi3HMui. [NpoTe B 6GinbwocTi
BMNadKiB  WBMAOKICTb  (PiNbTpyBaHHA  3pocTae

YMHOM
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NOBIMbHille, HK 306iMNblIYETECA Pi3HMUA  TUCKY,
OCKiNbkM  Npu  36iNbLUEHHI  OCTaHHLOI  Nopu

neperopogku i ocagy CTUCKaloTbCs, | onip 3pocTae

[2].

B oOCTaHHin 4Yac B TEXHOMOrl O4YMLLEHHS
Boan Bce Oinble Micue 3aiMaloTb MemMbpaHHi
npouecn HU3bKOro  TUCKY:  MikpodinbTpauis,
ynbTpadinbTpauis, HaHodINbTPaL,is. Cepen
MeMbpaHHMX MeTOoAiB LUBMOKO PO3BMBAETLCA i
yrnpoBagXyeTbca ynbTpadinbTpauia — 74 % Bcix
MeMbpaHHMX  MeTodiB.  YnbTpadinbTpauinHa
TEXHOSOrA BUKOPUCTOBYETHCS B CBITOBIM MpaKTULi
ONs OYMLLEHHA BOAM 3 Pi3HMX MOBEPXHEBMX
okepen [4]. 3anexHo Big cknagy Boau
ynbTpadinbTpaliiHa TEXHOMOrisi 3aCTOCOBYETHCS
B uucToMy BuUrnagi abo B KoMbGiHauil 3 iHWMMK
MeTogamMu.

Knacudikauis obnagHaHHa ons MexaHiyHoi

OYUCTKM  BOMOMMX  AWUCMEPCHUX  MaTepianis
HaBeJeHa Ha pUCYHKY 1.
CriyHi  BOAW, 3BiNbHEHI Big  KPYMHWX

nnasarymx 3abpyaHeHb Ha CiTKax, MOCTynatTb Ha
MiCKONMOBKM, NPU3HAYEHHS SKUX - 3BINbHUTK CTiYHI
BOAM  BiJ BaXKUX AOMILIOK  MiHeparnbHOro
NMOXOMXEHHA 3 po3MipoM 4acTtuHok 0,25-1 mm.

Axkwo ob6'em CTiYHOI BOAW, WO OYMULLAETLCH,
Ginbwe 100  M%moB, TO  MiCKOMOBKM
BCTaHOBMOITbCA 060B'A3K0BO [3].

MpuHuMn  gii  nickonoBkW — rpa.iTauinHUi,

TOOTO MiHepanbHi YacTMHKM, NMUTOMa Bara SIKMX
6inbwe nuTomoi Barn Bogun (1,6 F/CM3), ronoBHUM
YMHOM MiCOK, BUNadaroTb Ha OHO.

OO6nagHaHHS It
MEXaHIYHOT OUHCTKH
BOJIOTHIX JAMCIIEPCHUX MaTepiajiB

— —{BaKyyM-(biﬂpru ‘

111

[TickooBKH

| Llenrpudyru }—-

| BincriiiHuku }R

| dinbrp-npecu }-

bapabanni
JluckoBi
CTpiukoBi

YcraHoBKH
yabTpadinbTpanii

Puc. 1. ObnadHaHHA Onsi MexaHivyHoT
oYucmku eos102ux AUCNepPCcHUX
Mamepianie

OnHum 3 iHTEHCUBHUX mMeToaiB
©espeareHTHOro BUAiNEHHS HEPO3YNMHEHMX
OOMILLIOK 3  BMPOOHWMYMX  CTiYHMX BOA €
BiJLEHTPOBE OCA[KEHHA, WO 3AINCHIETLCA B
LueHTpudyrax. Ldi anapatu LLIMPOKO

3aCTOCOBYIOTbCS B Pi3HUX ranys3sx NpoMUCIIOBOCTI
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Ons po34ifNeHHA HEeOOHOPIAHWX CucTeMm, LWo
cknagarTbes 3 ABox abo GinbLu das.

[lo OCHOBHMX nepeBar ocagXyBanbHUX
LueHTpudyr nepen BiACTIMHUKaMWU cnig BigHECTU:
KOMMaKTHIiCTb YCTaHOBOK, BULLUIA edekT
OCBITNEHHA CTiYHUX BOA: MOXITMBICTb OTPUMAHHS
ocafy HWKYOI BOMOrocTi.

Puc. 2. OcadxysanbHa

ueHmpucpyea
LleHTpndoyrn moxyte 6yTn nepiognyHoi abo
6e3nepepBHOI aiv; rOpM30OHTaNbHUMN,

BEPTUKaNbHUMM abo NOXMNUMU; PO3Pi3HSIOTLCA 3a
po3TallyBaHHAM Bara B MpOCTOpi; 3a Cnocobom
BMBaHTaXXEHHs1 3 pOTOpa; repmeTu3oBaHoro abo
HerepmMeTM30BaHOrO BUKOHaHHSA. 3anexHo Big
BMKOHaHHS B LeHTpudyrax 3atpumyetbes 50-90%
TBepaol dasu [5].

BigcToloBaHHss €  HambinblWw  MPOCTMM
crnocobom BMAANEHHS i3 CTiYHUX BOA
rpyboancnepcHNX HEPO3YNMHEHNX OOMILLOK, sKi Mig
Jieto  rpasiTauiiHOI cunn  ocigalTe Ha AHO
BiOCTiiHMKA abo cnnuBalTb Ha MOBEPXHIO.
3anexHo Big NpuW3HayYeHHs  BIACTIMHUKIB B
TEXHOMONYHIM  CXeMi OYUCHOI CTaHUil BOHU
nigpo3aiNAlTbCad  Ha  MEPBUHHI | BTOPUHHI.
MepBUHHMMK Ha3MBaIOTb BIACTINHWUKK, LLLO BXOASATb
00 cknagy cnopyd MexaHiYHOro OYULLEHHS, BOHU
3aTpumytoTb HabaraTo ApibHiWi cycneHsii, Hix
MiCKOMOBKW; BTOPUHHUMW -  BIOCTINHWKK,  LLO
BMawTOBYIOTbCA Yy cknagi crnopyn 6ionoridHoro
OYULLIEHHS ONA BiAAINEHHA aKTUMBHOIMO Myny Bif
GionoriyHo oumLLEeHoT cTiYHOI Boau [5].

Po3pisHsoTb BaKyym - dinbTPW.
nepiogmyHol  Aii  (NUCTOBi,  MaTPOHHI,) Ta
6e3nepepBHOi Aii (6bapabaHHi 3 30BHILHBLOW Ta
BHYTPILLHBO (PINbTPYIOYOID NOBEPXHEID, ANCKOBI,
CTPIYKOBI, TapinyacTi Ta iHLWi). Y ripHn4og00yBHIN.
NPOMMWCMOBOCTI BaKyym - dinbTPW.
BMKOPUCTOBYIOTLCSA ans 3HEeBOAHEHHS
GroTauiiHUX KOHUEHTPAaTiB, ski OTPUMYKOTb MNpuU
30aravyeHHi. Hambinblw nowuWpeHi Bakyym -
GinbTpu 6e3nepepsHoI Aii. MNpouec QinbTpyBaHHA
Ha BakyyM-inbTpax (puc. 3) cknagaetbes 3 pagy
nocnigoBHMx onepauii. B 3oHi dinbTpyBaHHs |
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GinbTpytoda MOBEPXHA 3aHypeHa Yy BaHHy 3
nynbnot i 3HaxoguTbea nig Bakyymowm. [lig aieto
nepenagy TUCKYy inbTpaT BiACMOKTYETLCA |
BUaansieTbca 3 inbTpa, a TBepAi YaCTUHKK
3aTPUMYIOTLCA Ha INbTPyoYin noBepxHi. B 30Hi
npocylwysaHHs Il inbTpytoya NOBEPXHS BUXOANUTb
3 nNynbnu i inbTpaT IHTEHCUBHO BUAANSETLCA 3
ocagy. [ig pieto nepenagy TUCKY 4Yepes ocapf
NPOCMOKTYETLCH aTMOCcepHe MOBITPS | BUTICHAE
ocTaHH Bonory 3 nop. «MeptBa» 3oHa |l
CNYXXUTb ANA po3gineHHA 30H MNPOCYLUYBAHHS |
BioOyBKM, a TakoX Ansg 3anobiraHHs BWTOKY
CTUCHEHOrO NOBITPS Y 30HY NPOCYLLYBaHHA. B 30HI
IV nig inbTpylody NOBEpPXHO  NOAaeTbcA
CTUCHeHe noBiTps | BiOOyBaeTbca BigayBka
3HeBOAHeHoro ocagy (keky). «MeptBa» 3oHa V
po3ainsde 30HU BigAyBKW i AiNbTPyBaHHSA | Mae Te
X Npu3HadeHHs, wo i 3oHa Il [6].

®inbTp - npecn (puc. 4) npauooTe Npu
TMcky inbTpadii  0,3-1,7 Mlla 3 TpusanicTio
PinbTPOLMKNY Big AeKiNbKoX XBUNUH 4o 4-6 rog. [na
3HEBOOHEHHs1 ocafly B OCHOBHOMY 3aCTOCOBYHOTLCS
KamepHi dinbTp - npecu, pigwe pamui. OcTaHHi,
MEHLL edeKTUBHI, OCKiNbKM BuMMaraloTb 3aTpaT
PY4YHOT NpaLi NPy pO3BaHTaXXEHHI KeKy.

Puc. 3. Cxema npouecy ¢hinnbmpyeaHHsI Ha
eaKyyM-hinbmpax

LELTRL AR - o Tr—

"Puc. 4. ®inbmp-npec
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Puc. 5. lidpoimnynbcHa ¢hinbmpyeanbHa ycmaHoeka

YctaHoBKM  ynbTpadinbTpauii -  ue
KOMMIeKkcn napanenbHO BCTaHOBMEHUX (inbTpiB,
Yyepes AKi Nig TUCKOM OYULLYETLCS piguHa.

Yci ui mawmHm Ta obnagHaHHA MaloTb
Kinbka cninbHMX HeAonikiB, Taknx siK: 3abMBaHHA

INbTPYOYOro enemMeHTa, Wo NpPU3BOAUTb
00  3HWKEHHS  MNPOAYKTUBHOCTI;  MOPIBHAHO
HEeBUCOKa AKICTb OYUCTKN.

Y 3B’A3Ky i3 BULEBUKNaAEHUM, akTyanbHO
€ 3ajaya CTBOPEHHA MaWWH [N MeXaHiYyHOI
OYUCTKN BOMOrMX OUCNEpPCHUX MaTepianiB y AKin
OyB O yCYHEHMN OCHOBHWUA HEAOMiK — HU3bka
AKICTb  OYMCTKM  Npu  306epexeHHi  OCHOBHOI
nepesaru - 4OCUTb BUCOKOT MPOOYKTUBHOCTI.

ABTOpamMu 3anpornoHoBaHa riapoiMnynbCHa
dinbTpyBanbHa yctaHoBka (puc. 5), WO MICTUTb
repMETUYHUIA MOPOXKHUCTUA KOPMYC 3 BXIiAHWM i
BUXiOHUM  naTpybkamum  nNpu3HayeHuMuM  Ons
nigeeneHHa inbTpoBaHOl piguvHM | BiaBe4EHHS
BigiNnbTpPOBaHOI, KepamidHun MemMBpaHHUI
dinbTp, po3TalloBaHWin BcepeanHi Kopnyca, pamy,
3nuBHWIA naTpybok, TpybonpoBoaw, Hacoc, Oak
ana dinbtpaty i 6ak ana ginbTpoBaHol pianHK,
3BOPOTHMIM KNamaH, Apocenb, MynbTUnMikaTop,
BCTAHOBMEHUA 3 MOXMMBICTIO poboTn  Bif
rigpoiMNynbCHOrO MpuBO4Y, WO CKNagaetTbca 3
Hacoca, KnanaHa-nynbcotopa | 6Oaka, Ta
MOBEPHEHHS Yy BUXiOHE MOMOXEHHA 3a paxyHOK
NPYXUHW.

FgpoimnynbcHa inbTpyBanbHa ycTaHOBKa
npaLe HaCTYNMHUM YUHOM.

3 bGaky pgna dinbTpoBaHoi piguHn 10
Hacocom 8 no TpybonpoBogax 7 NOJAETLCSA
dinbTpoBaHa piguHa Yepes 3BOPOTHMI knanaH 11

Ta BXiAHWIN NaTpyboK 2 y kepaMiyHUn MembpaHuii
dinbTp 4. TUCK Ha BUXOAi perynoeTbes gpocenem
12. BiadineTpoBaHa pignHa CTikae Yyepes 3rvMBHUN
natpybok 6, po3MilleHu Yy BCTAHOBMEHOMY Ha
pami 5 nopoxHuctomy kopnyci 1 y 6ak ans
dinbTpaTy 9. 3anuwkoBa pianHa NogaeTbCcsa Yepes
3nuBHUIA naTtpybok 6 y Gak ana dinbTpoBaHoi
piguin 10. 3’egHanunn TpybonpoBogamu 7 3
KepamivyH1M MembpaHHWUi dinbTpOM 4
MynbTUNnikaTop 13 3a paxyHoK rigpoiMnynbCHOro
npusody, WO CKNagaeTbesa 3 Hacoca 14, knanaHa-
nynbcotopa 15 i 6aka 16 34i1CHI0OE KOPOTKOXOOO0BI
pyxu i CTBOpKOE B QINbTPOBaHIA piguHi XBUNi
HanpyxeHb Ta nepiognyHe 36iMNblIEHHS TUCKY, WO
B CBOI Yepry npu3sBoantb Ao BinbLl iHTEHCUBHOMO
diNbTpyBaHHA Ta A0 3MMBAHHA Ha KepaMiyHOMY
mMembpaHHOMY inbTpi 4 HaONULIKOBOrO Lapy
ocagy. fK Hacnigok — OCTaHHIn 3anuwaeTbes
cTanoi TOBLMHW, a NPOAYKTUBHICTb - HE3MIHHOIO B
yaci. Y BuMXiAHE MOMOXEHHA MynbTUnmikaTop
NoBepTaETLCH 3a PaxyHOK NPYXuHU 17.

BucHoeku

Bci metogM ounctkm Ta  inbTpyBaHHS
BOSOMMX OUCNEPCHMX MaTepianis noginaiTbCa Ha
MeXaHiyHi, XiMidHi, di3nko-xiMivHi Ta 6GionoriyHi
MeToaM.

CninbHUMK HeponikamMu ycix MeTogiB Kpim
MexXaHiYHMX € BMCOKa BapTICTb Ta MOPIBHAHO
HM3bKa NPOAYKTUBHICTb.

3anponoHoBaHa YycTaHoBKa 3abe3neynTb
YCYHEHHSI ~ OCHOBHOMO  HeAoniky  MeXaHiYHOI
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OYUCTKM — HEBUCOKOI SAKOCTI ,a TaKOX 3MEHLLEeHHS
€Hepro- Ta MeTanoeEMKOCTI.
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