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(57) Pedpepar:

BuHaxig ctocyeTbesi cnocoby oaepkaHHs nepepobneHoro 6pyxTy, Lo BKNtovae cebe HacTynHi ctagii:
a) ogepxaHHs abo 3abesnevyeHHs HEOOHOPIAHOI 3ani3oBMiCHOI koMno3uuii 6pyxTy, 6) nogpibHeHHSN
HeoAHOpIgHOI 3ani3oBMIiCHOI KoMno3wuii OpyxTy y nogpibHoBanbHOMY arperati Ans OTPUMAaHHS
nogpibHeHoro Matepiany, B) BiJOKPEMIIEHHS OpraHiyHuMx Ta/abo HeopraHiyHMX [OMILOK Big
nogpibHeHoro marepiany Ans OTPUMaHHSA NOMNepeaHbO OYULLEHOro Martepiany, r) aHanidyBaHHs
o4MLLEeHOro MaTepiany 3a JOMOMOro 0AHOro abo BinbLUOT KINbKOCTI iHWKX Npunagie BUSBNEHHS ANs
BUSIBMEHHS LLOHaMeHLle ofaHiel apyroi iHcdopMauii npo martepian i COpPTyBaHHSA KOMMOHEHTIB
nonepeaHbLO OYULLLEHOro MaTepiany ANd OTPMMaHHS O4YMLLEHOro Martepiany, npu LUbOMYy COPTYBaHHS
BiAOyBaeTbCA 3anexHo Big neploi iHopmauii npo maTtepian, i 4) aHanisyBaHHA O4YMLLEHOTrO
mMaTtepiany 3a JOMOMOrol oAHOro abo GinbLUOT KiNbKOCTI IHWINX NpUNaaiB BUSIBIEHHS ANl BUSBIIEHHS
LLOHanMeHLWe ofdHiel Apyroi iHdbopmadii Npo maTtepian, e) 3icTaBneHHs BUABMEHOT APYroi iHdopmaLii
npo martepian i3 3asganerigb BU3HA4YeHUM KpuTepiem martepiany, HagaHum Opyrin iHopmadii npo
maTtepian, npv LUbOMY OYMLIEHMI MaTepian BMBOAWUTLCHA SK nepepobneHun 6pyxT, SKWoO Apyra
iHdbopmauis npo maTepian Bignosigae HagaHoMy 3asfanerifb BU3HAYEHOMY KpUTepito maTtepiany.
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BuHaxig BigHOCKMTbCSA 40 cnocoby ofepxaHHA nepepobneHoro 6pyxTy, 4O NepepobneHoro Takum
cnocobom GpyxTy 3 0OCOBMMBO BUCOKMM BMICTOM 3arni3a, 4O YCTaHOBKM ANdA nepepobku GpyxTy,
ONTUMI30BaHOI AN 34iNCHEHHsT cnocoby, a TakoX A0 BAOCKOHaNeHoro noapibHoBanbHOro arperaty
AN BUKOPUCTAHHS Y BiANOBIAHOMY cnocobi Ta yCTaHOBLL.

OG6'ekT BUHaxoQy BU3HA4YeHUN B AodaHin popmyni BuHaxoay.

BpyxT ons BTOPWHHOI NepepobKku OTPUMYIKOTb LUMSAXOM CMAMCaHHSA CTapux MeTaneBux BUpPOOIB.
3okpeMa 3ani3Hui i cTaneBun BPYXT 3aBXAM PO3rNsgaBCA He Nulle siK BiAX0AW, ane n gk BanvBa
BTOPMHHA CUPOBMHA, SIKY MOXHa BMKOPUCTOBYBATM B OaraTbOX LiNnsx, wob 3mMeHWuTn notpebu y
HOBOBMPOONEHNX MeTanax. BukopucTaHHsi OpyxTy sIKk CMPOBUHW HE TiflbKM 3MEHLUYE 3areXHiCTb
ranysi Big OediunTHOI CUMPOBMHK, ane TakoX 3MEHLUYE KinbKiCTb HeMmoTpiOHMX BigxoaiB. 3aBOsiku
3MEHLUEHHIO NOTpebun y HOBUX BMAOOYTUX MeTanax i cnnaBax, BenmkomacTabHe BUPOOHULTBO SKMX
perynspHo mnoB'd3aHe 3i 3Ha4yHOK NOoTpebol B €eHeprii Ta iHWMKX pecypcax, TaKoX pobuTbes
MOXMBOIO BinbLL cTana ekoHoMiYHa AifANbHICTb.

Ocob6nmBo BMCOKIi BUMOrM Mpen'sABnsioTb A0 3ani3oBMICHOrO OpyxTy, 3o0Kkpema y ranysi
BUPOOHMLTBA NPOAYKUii ANs BUCOKOMPOAYKTUBHUX 3aCTOCyBaHb. AKWO OpyxT Gyae BuKOpUCTaHWi
3aMiCTb HOBMX BMAOOYTUX MeTaniB, BiH MOBMHEH rapaHTOBaHO MaTW BMACTMBOCTI maTtepiany, SKi
npuHarMHi € nogidHMMM 00 BNaCTUBOCTEN HOBUX BUAOOYTUX MeTaniB.

Baranom gnsa 6aratbOX NPOMMUCIIOBUX 3aCTOCYBaHb iCHye Benvka notpeba B ogepxaHHi ocobnneso
YMCTUX KOMMO3ULi BpyxTy, SKi B igeani Takox mMaloTb BUrigHy 00'eéMHY WinbHicTe. OgHakK Bigomo, Lo
Lue ayxe cknagHe 3aBOaHHS, OCKiNbKW BUXiOHI MaTepianu ans BMpoOHUUTBA BignoBigHNX KOMMO3ULiN
OpyxTy 3a CBO€EIO CYTTHO € HEOAHOPIAHUMMU, Yepes WO, Hanpuknag, ABi cnucaHi npanbHi MaluHK Big
Pi3HMX BUPOOHUKIB MOXYTb MNPU3BECTUM A0 OpyxXTy 3 pi3HUMM BRACTMBOCTSIMM, HE3BaXalun Ha
noAibHiCTb NPOAYKTIB.

[na ogepxaHHS BiAMOBIOHUX YMCTMX KOMMO3WUIN BpyxTy B nonepeaHbOMy PiBHI TEXHIKM BigoMi
pi3Hi, 3aebinblioro gyxe cknagHi cnocobu, fki B MPUHLUMMI MOXYTb MOLUMPIOBATUCA Ha crnocobwu
PYYHOro COpPTYBaAHHSA, B SIKMX MPAaLiBHUKA BUAINAKOTb Nuwwe ocobnueo npuaaTtHi YacTUHU KOMMO3uLii
OpyxTy.

Ha npaktuui onepatopy NpoOMUCIIOBMX YCTAHOBOK ANsl NOAPIOHEHHS YacTo BUPOONSIOTb BiAHOCHO
yncTi KoMnosuuii BpyxTy, nponyckaioum obpobneHun GpyxT Yepes nepepobnioBanbHy YCTAHOBKY i
noapibHioBay pgekinbka pasiB, To6TO OpyxT nogaeTbCcs Ha ABi abo OBinblly KiNbKiCTb CTagiv
noApiOHEeHHs, MOXNMBO, 3 MOoAarnbLUMM COPTYBaHHAM AN peanisauii nokpaweHoi Ynctotn Ta/abo
CNpUATNUBILLIOI 00'€MHOT LWiNbHOCTI MaTepiany.

Bigomi 3 nonepeaHbOro piBHA TEXHiKM CMOCOOU MatoTb HELONMIK, AKUIA MONArae B TOMY, LLO BOHU €
NOPIBHAHO TPYOOMICTKMMK Ta/abo Joporumu, Hanpukniag TOMy, L0 BOHW MOTPeOyoTb MNOABINMHOI
06pobkn MaTepianis, WO 30iNblUye KiMbKICTb BiAXOAIB i LWOHAWMEHLIE BABIYi 3MEHLUYE MPOMYCKHY
3[aTHicTb ycTtaHoBku. KpiM Toro, 3a gomnomorot Uiel npoueoypy martepian MoXe 3anuuiatucs B
cuCTeMi nig Yac nepLloro Npoxody, SKMM nue HanpaBnseTbCa A0 To4ku 3abopy nig 4Yac Apyroro
npoxogy Yepes3 yCTaHOBKY, Tak L0 maTepiar, oTpUMaHuiA Ha BUXOAi, MOXe CUCTeMaTU4HO MICTUTU
YaCTMHW, SiKi HaBITb HE NPONLLNAM HEOBXiAHY CTagilo NOABINHOrO NOAPIGHEHHS.

Kpim Toro, ansa cnocobis, BiZOMUX i3 PiBHA TEXHIKW, YACTO € HEAOMIKOM Te, L0 AOCTYMNHO BiJHOCHO
Mano [JgaHux npo OTpuMaHuMh npoaykt. Lle € npobnematmyHum, OCKinbkM Ana  BaraTbox
BMCOKOMPOOYKTUBHUX 3aCTOCYBaHb 3a3BWYail HeOOCTaTHbO MPOCTO HadaBaTu OGpyxXT MEBHOI SIKOCTI,
Anst 6araTbOX 3acToCyBaHb BaXMMBO MaTWM MOXMNMBICTb HadaTW HagilHi goKasu Liei  [KOCTI,
Hanpuknag, 3 MipKyBaHb TEXHIYHOT BiANOBigaNbHOCTI.

[o Toro X, 3a [OOMOMOroK BiOOMMX i3 PiBHA TexXHikM cnocobiB 3a3Buyal BaXKKO akTUBHO
KOHTpOMOBaTK SKICTb MPOAYKTY Mig Yac 34iNcHeHHs cnocoly, wWwob, Hanpuknag, sKHanwsmale
afjanTyBaTu MOro A0 BUMOT 3aMOBHMKA. FK Hacnigok, 3a JOMOMOro BifOMUX i3 NonepeaHboro pPiBHA
TEXHiKM cnocobiB, K NpaBuo, HEMOXINBO BUIOTOBUTM, HaNpuUknag, ABa pPisHUX NpoaykTn BpyxTy 3
pisHMMK  chneuudpikalismm  ogpady oauvH 3a ogHum y 6esnepepBHin  poboTi Ta/abo 6Ges
nepeobnagHaHHs YCTaHOBKW.

Kpim TOro, 3a [omomorow TpagauuinHMX cnocobGiB y BUPOOHUYOMY LMK 4acTO HEMOXIMBO
3abesnevyBatu edpeKTMBHE BennkomacLuTabHe BUPOOHULITBO NPOAYKLIi, OTPUMYBaTK BUCOKY 06'€MHY
LWiNbHICTb, AKi € BUrgHUMW 1S NeBHUX 3aCTOCYBaHb.

OcHOBHOI 3afadveto UbOro BUHaxody Oyno CTBOPEHHSI BOOCKOHANEHOro crnocoby opepaHHs
nepepobneHoro GpyxTy, 3a JOMOMOIO SKOr0 MOXHa YCYHYTU abo MpUHaVMHI 3MEHLUUTW HEeOomiKu,
BiZIOMi 3 MONepPeaHbOro PiBHA TEXHIKM.

Takum 4YnHOM, 3afadvero LbOro BMHaxody Oyno CTBOPEHHS MOKpaLLEeHOro crnocoby ofaepXKaHHs
nepepobneHoro GpyxTy BUCOKOI SIKOCTi Ta 3 BMCOKOK OO'€EMHOI0 LUiMbHICTIO, 3a JOMOMOrO SIKOrO i3
3BMYaHUX pakuiin, To6TO i3 HeoaHOPIAHOro i 0COBNMBO CKMagHOro BUXIQHOrO MaTepiany, MOXHa
OfepXaTu 0CoBMMBO YMCTUI NPOOYKT OPYXTY 3 0COGNNBO CNPUATIIMBOK 06'€EMHOIO LLIMBHICTHO.
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Mpn ubomy 3agada nonsrana y Tomy, Wob6 HagaTy cnocib ogep)kaHHs BTOPUHHOIO OpyxTy, 3a
OOMOMOrOK0 SKOro MOXHa B igeani BMpobnaTu npoaykLilo BiANOBIAHO BUCOKOI SIKOCTi 3a OA4MH Npoxia,
TaKk WO uen edekTMBHMM 3a 4YacoMm i BuTpatamu cnocib mae 6yTu ocobnveBo npuaaTHUM Ans
BenMKoMacLTabHOro BUPOBHNLTBA LMX BUCOKOSKICHUX NPOAYKTIB BPYXTY Yy BEMMKMX KiNbKOCTSAX Ta 3a
HU3bKOIO LIiHOHO.

MMopiBHSAHO i3 cyyacHUM piBHEM TexHiku, cCnocib, skuin Gyae 3anpOnoOHOBaHMK ANA OOepXKaHHS
nepepobneHoro OpyxTy, TakoX Mae OyTu npuaaTHUM ONS OOCATHEHHS 3HAYHO BULLIOI YMCTOTU 3
NPOMMCIOBO 3HaYyLUMKU ToBapoobiramu, HiX Lie 6yrno MOXIMBO 3a AONOMOIOK nonepeaHix cnocobis.

Mpu ubomy pogaTkoBa 3ajaya nondrana B TOMy, LO 3arnpoOnoHOBaHMI crnocib opepaHHs
nepepobneHoro 6pyxTy NoBuHeH OyTV NpuaaTHUM Ans poboTH 3i 3BUYaNHUMK dpakuismn BpyxTy K
BMXiOHMM MaTepianoMm i Wo BiH MOBUHEH NpauloBaTh, HACKINbKN Lie MOXNIMBO, 3 obnagHaHHsM, sike
BXXE JOCTYMHE Ha 3BUYaNHMX yCTaHOBKax 3 Nepepobkn OpyxTy.

MpuyomMy OOO4ATKOBOK 3ajadveld UbOro BuHaxody Oyno Te, WO 3a3HavyeHwun crnocid opepaHHs
nepepobneHoro 6pyxTy Mae 6yt po3pobneHwii Takum 4YuHOM, WO6 nOoBHiWa iHdopmauis npo
BMNacTMBOCTI NapTin BMpobrneHoro 6pyxTy B KOXXHOMY BUNaAKy morna 6yTn ogepxaHa aBToOMaTnyHo.

Kpim Toro, 3asHaveHun cnocib ogep>xaHHa nepepobrneHoro 6pyxTy NOBMHEH MaTu BUCOKWUIA PiBEHb
rHYYKOCTI Ta nerkoi aganTtadii, a Tomy noBuHeH OyTn ocobnmeo ebekTMBHMM y aganTtadii 4O MIHNUBUX
BUMOT SIKOCTi 3 BOKy 3aMOBHWMKa, B igeani HaBiTb Mig Yac NMOTOYHWMX onepauini. Y UubOMY BigHOLUEHHI
00OAaTKOBOK 3ajayveld Lboro BuHaxogy 6yno Te, wo cnocid opepxaHHa nepepobneHoro 6pyxty
OO3BOJISIE THYYKO perynoBaTu XiMidHMA cknag i/abo dopMy 4acTuMHOK i/abo 06'eMHY LLiNbHICTb
nepepobneHoro martepiany.

OkpiMm uboro, 6yno HaxaHo, WoO cnocid ogepxaHHA nepepobneHoro OpyxTy, 30Kpema, TaKoX
3MeHLUYyBaB pun3nK BpakoBaHWX NapTin OpyxTy, HENpUAATHWUX ANsi BUKOPUCTaHHS MOKYMNueMm.

HopaTkoBo 3agaveto LUporo BMHaxody 6yno Te, Wwo cnocid ogepaHHSA nepepobneHoro 6pyxTy
nosuHeH Byt ocobnmeo Ges3nedyHmM i NpauoBaTh 3 HU3bKUMU BUKMAAMY, W06 3MeHWnTN Hebesneky
Ta HaBaHTaXEHHSA Ha NoAeN i HABKOSULLHE cepeaoBuLLE.

Kpim Toro, apyropsigHol 3agadvero Lboro BMHaxody Oyno opepxaHHsa nepepobneHoro OpyxTy,
AKUA  sBNsie CODOOK  BUCOKOSAKICHUA OpyxT, SKMA TaKoX NigxoauTb AMNs BUCOKOMNPOAYKTUBHUX
3aCTOCYBaHb.

Kpim ToOro, pgpyropsagHoi 3agadelo UbOro BuHaxody Oyno 3abesneveHHs BOOCKOHANEHOI
yCTaHOBKM AN nepepobknm OpyxTy Ta nogpibHIOBaNbHOrO arperaty HOBOMO TWMY, KOXEH 3 SIKUX
NoBUHEH BYTN 0COOMMBO ONTUMI30BaHWIA 4115 BUKOPUCTaHHS y 3a3HadeHoMYy cnocobi.

BuHaxigHvKkn uboro BuHaxogy po3pobunu HoBUNM i ecpekTUBHMIA CNOCIO i BigNOBIAHI yCTaHOBKW, 3a
AOMOMOTOK SKUX MOXHa BUPILLUTK HaBedeHi Bue 3agadi. [pocTiwe kaxy4yun, uewn cnocid 6asyeTbes
Ha KOMMIEKCHIN MoaudikaLii iCHyro40i TeXHoMorii cnocoby, 3 akLeHTOM, 30Kpema, Ha KOHKPETHOMY
NnoeaHaHHI TEXHOMOTiT PO3AiNeHHs 3 aHanisaom cnocoOy, ik BU3Ha4YeHo y hopmyri BUHaxoay.

Ha gymky BuHaxigHuKiB, cnocib 3rigHO 3 BMHaxogoM Moxe OyTu BMKOPUCTaHWW Bheplie Ang
ofepXXaHHSA BUCOKOSIKICHOIO NMPOAYKTY BpyxTy B NPOMMCMOBO BigMOBIAHUX KiMbKOCTAX eheKTUBHNM 3a
yacoMm i BuTpaTamm crnocobom 3a oguwH npoxig. pu LUbOMY, He3BaXKaluum Ha BMKOPUCTAHHS
HeOoAHOPIOHUX BUXiAHMX MaTepianis, TOOTO 3BUYanHMX dpakuin 6pyxTy, BMIiCT 3anisa 97 % i 6inbLue,
MOXHa OOCArTM NPMBMU3HOI BiACYTHOCTI OpraHiYHUX OOMILIOK i BUrigHOT 06'€MHOI LWinbHOCTI, Wo, 3a
OLHKOI BMHAaXiOHWKIB, HEMOXINNBO 34INCHUTU 3 MOPIBHAHHMMK NPOMUCIIOBMMMK crnocobamm 3 piBHS
TEXHIKW, MNPUHaWMHI 3 MOPIBHAHHOK MNPOMYCKHOK 34aTHICTIO Martepiany Ta/abo 3 MOpiBHAHHOM
BiATBOpPIOBaHICTIO. B AKOCTi CMHepreTu4HOi nepesarn iHbopmauis Npo maTepian, oTpMMaHa B XOAi
00pobkKM, TakoxX Moxe OyTM BUKOpPWUCTaHa AN OOKYMEHTYBaHHA BacTUMBOCTEN Martepiany, Lo
[03Bonsie cepTudpikyBatu ogepxaHi npoayktn 6pyxty 6e3 ocobnuBMx 4OAATKOBUX 3yCUIb.

Y BRacHUX ekcnepuMMeHTax BUHaxigHWKIB y NMpoMucnoBux maclwitabax MoxHa Oyno oTtpumatwu
nepepobnexHnii OpyxT i3 BMiCTOM 3anisa noHag 97 % i, 3aBOSKM BUKOPUCTAHHIO MNEPEBAXHOI
YCTaHOBKM 3riAHO 3 BUHAxX040M, 06'eMHOIO LWinbHicTiO NpubnuaHo 1,5 T/m2 i3 npnbnusHo cpeprniHumu
YaCTUHKaMMW.

TakMM 4MHOM, BMLLE3a3HaAYeHi 3afdadi BMPIWYKTb 3a [OMOMOroK Crnocoby OAepXKaHHS
nepepobneHoro OpyxTy, OpyxTy, SKMA MOXe OyTM ofepXaHuMh Takmm CrocoOOM, YCTaHOBOK AOns
nepepodkn GpyxTy Ta NoAapibHIOBaNbHUX arperaTiB, K BU3HA4YeHo y dopMyni BUHaxogy. [epeBaxHi
BapiaHTW 3[4INCHEHHSs 3rigHO 3 BWHAXoOOM € pesynbTaToM MiAnyHKTIB opMynuM BuHaxody Ta
HaCTYNHUX BapiaHTiB 34iNCHEHHS.

Taki 03Haku BapiaHTIB 34iIMCHEHHS BIiAMOBIAHO A0 BMHAXOAy, SKi HUX4Ye 3raflaHi gk nepeBaxHi, B
0CO6NMBO MepPeBaXXHUX BapiaHTax 3AiINCHEHHS MOEOHYITb 3 HLWMMM O3HAKaMW, MO3HAYEHUMMU SK
nepeBaxHi. ToMy HanbinblWw nepeBaxHUMKU € KOMOiHauii gBOX abo Ginblue BapiaHTIB 34iNCHEHHS,
OMNUCaHUX HWX4Ye SK 0CcOoBnMBO nepeBaxHi. PiBHUM YMHOM nepeBaXHMMWU € BapiaHTU 34iNCHEHHS, B
SAKMX MEBHOK MIpOK BM3HAYeHa sIK MepeBaXkHa O3Haka MOEAHYETbCS 3 OAHielo abo aekinbkoma
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OOOAaTKOBUMM O3HaKamu, siKi MEBHOK MipO BM3HAYeHi sik nepeBaxHi. O3Hakum nepeBaxHOro
nepepobneHoro OpyxTy, nepeBaXkHWX YCTaHOBOK ANis1 BTOPMHHOI nepepobku BpyxTy i nepeBaxHMX
noapibHOBaNbLHNX arperaTie BUNSIMBAKOTb 3 O3HAK NepeBaXKHMX cnocobis.

BuHaxig BigHOCUTbCSA 0 cnocoby oaep)KaHHS BTOPUHHOrO BpyxTy, WO MICTUTb Y cebe HacTynHi
cTagir:

a) ogepxaHHa abo 3abe3neyeHHss HeOQHOPIAHOI 3ani30BMiICHOT KOMMNO3uLi,

6) nogpibHeHHA HeoAHOPIAHOT 3ani30BMICHOT KOMNo3uuii BpyxTy y noapibHoBansLHOMY arperarTi
Anst OTPMMaHHSA nogpibHeHoro matepiany,

B) BiJOKPEMIIEHHS] OpraHiYHMX Ta/abo HeopraHiYyHMX OOMILOK Big noapidHeHoro matepiany aons
OTPUMaHHSA nonepeaHbo OYULLIEHOro MaTepiany,

r) aHanizyBaHHs O4YMLLEHOro MaTepiany 3a OOMOMOrow oAHoro abo GinblIOi KifIbKOCTI iHLWMX
npunagis BUSIBNEHHA ONA BUSBMEHHSA LWOHaMMeHwe oaHiel gpyroi iHdopmauil npo martepian i
COpPTYBaHHA KOMIMOHEHTIB NonepeaHbLO OYULLIEHOro MaTepiany Ans OTPUMaHHSA OYULLLEHOro MaTtepiany,
npv LbOMY BUAINEHHS BiabyBaeTbCA 3anexHO BiA nepLuoi i iHdopmaLii npo matepian, i

[4) aHanisyBaHHA OYMLLEHOro Martepiany 3a AonoMorow ofgHoro abo 6inblIOi KiNbKOCTI iHLWIMX
npunagis BUsIBNEHHS NS BUSIBNEHHS LLOHAWMMEHLLEe ogHiel Apyroi iHdhopmadii npo maTtepian,

e) 3sicTaBneHHs BWSBNEHOI Apyroi iHdopMmauii npo maTtepian i3 3asganerigb BU3HaYEHUM
KpuTepieMm MaTepiany, HagaHum Apyrin iHdopmadii npo maTtepian,

npv LbOMY OYULLIEHUA MaTepian BUBOAUTLCHA K BTOPUHHUIA BpyxT, AKWO gpyra iHpopmauis npo
MaTtepian Bignosigae HagaHoOMy 3a3ganerigb BU3Ha4YeHOMY KpUTepito maTepiany.

Cnocib 3rigHO 3 BMHaAxo4oM B NMPUHLUUMI TakoX MigxoauTb Ans Manux Maclitabis. Hanpuknag, y
HaniBNnpoM1cnoBomy MacliTabi 6yrno nokasaHo, Lo 3a AONOMOrok cnocoby BianoBigHO OO BMHAxXo4y
MOXHa BMPOONATM BigMiHHI NpoaykTu 6pyxTy. OgHak Anst Manux KiflbKOCTEW MPOMYCKHOI 34aTHOCTI
cnocib 3rigHo 3 BMHaxogoM Oinbll E€KOHOMIYHO KOHKYpye 3 Oinbll TPYAOMICTKUMU  PYYHUMM
cnocobamu, 3a [OMOMOrOK YOro, Hanpuknag, isvko-xiMiyHe posgineHHs Komnoswuii OpyxTy B
nabopartopHnx macwTabax MOTEHUIHO MOXe TakOX HagaBaTu 4MUCTi NpoaykTn OpyxTy. Benwuki
nepesarn cnoco®y BiAMOBIAHO A0 BMHaxXo4y € OYEBMOHUMW Yy BenMKOMacwTabHUX NpOMMUCMOBUX
cnocobax, ki € ocobnuBo nepeBaxHuMmu. Hanbinblw nepeBaxHuMu € crnocobu BiANOBIAHO A0
BMHaxody, y Skux 3a roguHy sunyckaetbcs 30000 kr abo 6inblwe, nepesaxHo 60000 kr abo binbLue,
ocobnmeo nepeBaxHo 75000 kr abo Ginblwe nepepobneHoro 6pyxTy. CreuianicT y win ranysi posymie,
Wo wupokomacwTabHe BNpoBaKeHHA Ta, 30Kpema, 3asiBfeHi 00CArm MnpomnyckHOi 34aTHOCTI Ha
npakTuui nepepbadvatoTe AyXKe cneuianbHi BMMOrM OO cnocoby, BUKOPUCTOBYBAHMX MalUUH Ta
3acTocoBaHOi cupoBuHU. Hanpuknag, 3poctae notpeba y BuxigHOMy OpyxTi Ons oJepKaHHSs
HeoZHOpIAHOT 3ani30BMICHOI komMMno3uuii OpyxTy, Tak wo Biabip Moxe OyTM MeHWw BUOIpKOBMM, i, 5K
Hacnigok, Heo4HOPIAHICTb BUXIOHOrO MaTtepiany perynspHo 3pocTae.

Ha ctapgii a) cnocoby BignoBigHO 4O BUHaxo4y roTyTb HEOLHOPIOHY 3ani30BMICHY KOMMO3WLit0
abo ogepxyoTb 6e3nocepeaHbo y cnocooi.

Ha npaktuui BMpOGHMUTBO MOXe BigbyBaTucd, Hanpuknag, LWAsxom 3MiwyBaHHA OpyxTy 3
BaraTtbox 3ami3oBMICHMX dpakuin BpyxTy. Take 3MillyBaHHA MOXHa 34INCHUTK, Hanpuknag, Wisgxom
AOAaBaHHSA BIANOBIAHMX KiNbKOCTEW pi3HMX dpakuin BpyxTy ogHy 3a OAHOK B MOAPIGHIOBANbHMN
arperaT abo gogaBaHHSA iX pa3oM A0 BXiAHOrO OTBOPY MOAPIOHIOBaNbLHOrO arperary, Tak, Wob BOHM
gocsiranu noppibHoBanbHoro arperaty ogHodacHo. L cdopma opepxaHHSA BusiBunacsi ocobnueo
edekTBHMM MigXxo4oM Ha npakTuui. Kpim Toro, ogepxaHHsi, iHTerpoBaHe Yy CMOCIO LSAXOM
3MillyBaHHA OEeKinbkox ppakuin OpyxTy, BWUMOHO A€ MOXIUBICTb KOHTPOMKOBATM CKNag CyMiLli
LUMAAXOM perynioBaHHs CMiBBIOHOLWEHHS 3MillyBaHHSA. ToOMy MepeBaXHWM € cnocid 3rigHo 3
BMHAX0OOM, Y SIKOMY OfepkaHHA HeOAHOpPIOHOI, 3amni3oBMICHOI KOMMo3uuii BpyxTy 34IACHIOITL Ha
cTagii a) WnsaxoMm 3MmillyBaHHA OpyxTy 3 OeKiNbKoX 3ani3oBMIiCHWX dpakuin OpyxTy, mpu LbOMy
3MiLlyBaHHSA NepeBaXxHO BigbyBaeTbCs B OCHOBHOMY B MOAPiOHIOBaNbLHOMY arperari.

TepmiH "dpaxuia 6pyxTy" 3po3yminun axisuam y ranysi metanoobpobku. CneuianicT y uin ranysi
nerko po3pi3HNTb pi3Hi 3ani3oBMicHi bpakuii 6pyxTy. ®Ppakuii OpyxTy 3a3Buyan ABNSAOTb COOOHO
CYKYMHICTb nodibHux maTepianiB, Ski MOEAHYOTb BiMNOBIAHO OO MEBHMX KpuTepiiB Bigbopy Ta ski
36upatoTb i/abo 06pobnalTbL pasom.

Mpu LUbOMY KOMMO3WLIA Pi3HUX 3ani30BMICHMX DpakUin BPyxTy MOXe 3MIHIOBATMUCS B 3aNEXHOCTI
Bij 3aKkoHOAaB4YMX HOpM abo BHYTPIWHIX rany3eBux Bumor. ®Ppakuito OpyxTy, fKa, Hanpuknag,
cKragaeTbes 3 Tak 3BaHUX "Ginux ToBapiB", TOOTO TakmMx siK, NparnbHi MalWWHX Ta OyXOBKK, daxiBeLb
3aBXOM NOBMHEH BiApi3HATM Bif, dopakuii 6pyxTy, Aika CKNagaeTbCsl, HAaNpUKNaa, 3 NPECOBAHNX Ky30BiB
TpaHCNOpTHMX 3acobiB abo 3BOPOTHOro BpyxTy MeTanoobpobHMX NignpuemMcTs.

BignoBigHo 0O eKkcnepTHOro po3yMmiHHs, dpakuis OpyxTy, sika MICTUTb 3ani3o, TakUM YMHOM €
KpUTEpiEM YNOpsiAKYBaHHA ANsi MakcumarbHO nofibHoro cknagaHHs OpyxTy, sika, Xoya BigHOCHO
KoMnoauuii 6pyxTy B GiNbLIOCTI BUMAOKIB TaKOX € HEOOHOPIAHOK 3a CKragom 6pyxTy, mMae MeHLi
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BiOXWINEHHSA Y BMACTMBOCTAX MaTepiany OpyxTy, WO MICTUTBCS Y dppakuii 6pyxTy, HiX OpyxT apyroi
dpakuii bpyxTy, WO MICTUTb 3ani3o, B sKiM NOefHaHi iHWi noaidHi 6pyxTn. Ha npaktuui BignoBiaHi
dpakuii 6pyxTy 3a3Buyan 30upaloTb OKPEeMO BIAMOBIAHO OO0 YMHHUX HOpPM i 30epiraldTb OKpemo
nepepobHMKOM.

B ekcnepuMmeHTax BUHaXigHWKIB NS OO0epXXaHHSA HEOAHOPIAHOI 3ani30BMICHOI KOMMO3uLii BpyxTy
BMKOPUCTOBYBaNM LUMPOKUI CNEKTP 3BMYaNHUX ppakuin BpyxTy. 3 HMX neBHi dpakuii 6pyxty €
0CO6nMBO BUMAHMMU Yepes X BMCOKY AOCTYMHICTb i MOPIBHAHO BMCOKMI BMICT 3anisa. [lepeBaHO
BiQNOBIOHO 4O BMHAxXOAy NepeBaXHMM € Crocid, y skomy ogHy abo Ginblue 3anisoBMICHMX chpakuin
OpyxTy BUOMpaloTh i3 rpynu, LIO CKMagaeTbCs i3 3BOPOTHOro 6pyxTy, 6inmx ToBapiB, KOMMO3UTHUX
MaTepianis, OpyxTy crnanoBaHHS BigXoA4iB, CUPOBUHM ANs NoApiOHIOBAYiB Ta TpaHCMOPTHMX 3acobis,
WO BWAWNM 3 ekcniyaTauii. BignoBigHO OO eKcnepTHOro po3yMiHHA MOHATTS "Oini ToBapu" €
TEXHIYHMM TEePMIHOM ANns NobyTOBOI TEXHIKW, TAKOT SIK XONOAWUIBbHUKN, NparbHi MallMHW, NOCYAOMUMAHI
MawuHn abo nnuTK, i BiOPI3HAETbCS Big Tak 3BaHMX "KOPUMYHEBMX TOBapiB", OO SKUX BiAHOCSTb
CMOXMBYi €NeKTPOHHI NPUCTPOI, Taki SK Hanpuknag, Tenesizopu abo MobinbHi TenedoHn. MaTtepian
Anga nogpibHoBa4viB HAOX0AWTb, HanNpuknag, Bi4 KOMNaHin 3 yTunisadii Bigxoais abo copTyBanbHUX
3aBOJiB i 3a3BMYan MiCTUTb Y cebe, Hanpuknag, Benocuneau, Mapkiam Ta nogibHi npegmeTy.

Ons cnocoby 3rigHO 3 BMHaxodoM hakTuyHMIi cknag dpakuin 6pyxTy, WO BUKOPUCTOBYIOTL ANs
BUpOOHMLUTBa abo HeoaHOpPIAHOI KOMMO3uuii BpyxTy, WO MICTUTL 3ani3o, TO6TO 30Kpema CTOCOBHO
HeoaHOpIgHOT KoMMo3uuii 6pyxTy, WO MICTUTb 3ani3o, 3 pPi3HUX OKPEMUX YacCTWH, Yy KiHLEBOMY
nigcymky € He BupiwanbHuM. OgHak onst uinen Uboro BMHaxody 3anisoBMicHa KOMMNo3uuis GpyxTy
noBMHHa OyTM HEOAHOPIAHO, OCKiNbkM 00pobKa OOHOPIAHMX BMXiIOHMX MaTepianie Oyae 3Ha4HO
MeHW BuUMoOrnueoto. Llei KpuTepih moxe OyTWM NEerko BM3HAYEHMM Ha npakTuui daxiBueM Yy AaHin
ranysi. 3rigHo 3 po3yMiHHSAM daxiBUiB Yy OaHiA ranysi TexHiKM 3ani3oBMmicHa KOMMo3uuis GpyxTy
BBaXaeTbCA HeoOHopiaHO B Oyab-skoMy BMNafKy, SKWO 3anisoBMiCHa komnoawuuis 6pyxTy OGyna
OfEepXaHa LNaxoM 3MillyBaHHA ABOX abo Oinblue 3anidoBMiCHMX dpakuin OpyxTy Ta/abo AKwo BOHa
MICTUTb YaCTUHK, sKi Bynu oTpumaHi Wnaxom yTunidaudii AgBox abo Binbloi KiNbKOCTi nNpegMeTis
Pi3HMX KaTeropin, Aki 6ynn BmbpaHi 3 rpynu, WO cknagaeTbca 3 NOBYTOBOI TEXHikM 3 yncna 6inoi
TEXHiKun, TPaHCNOPTHMX 3acobiB i bBpyxTy Big MeTanoobpobHUX KOMNaHiIMn.

Ha cragii 6) cnocoby BignoBigHO [0 BWHaxody 3AiNCHIOTL NOAPIGHEHHS HEeOAHOPIgHOI
3anisoBMicHoi komno3uuii 6pyxTy. BignosigHo [0 BuHaxooy uUe 34iMCHIOTbL 3a [OMNOMOrol
noapibHoBanbHoro arperaty. Tum cammm ctagis 0) BignoBigae Hanpuknag Bigomin daxisLto i3 piBHSA
TEXHiKM cTagii nogpibHeHHs wpeaepom.

HaBiTb sKWO po3rnagath pisHOMaHiTHI nogpibHoBanbHI arperaTn, Hanpuknag, HoXuui ans
OpyxTy, KoHOMpaTOpu Ta Lepavpatopu, BUKOPUCTaHHSA wpedepa abo uepaupaTopa BUSBUIIOCS
ocobnuBO BUrigHMM, 30Kpema [Anis obpobKM BenuKMX KinbkocTew Mmatepiany. Ona uinen uboro
BMHaxody nig uepavpaTtopamMu crig po3ymiTu MoapiOHIOBanbHi arperatu, siki B HWKHIN YacTuHI
BigOINeHHs onsa nogpibHeHHA MaloTb 3a3BMYan NMOKPUTY PELUITKO 30HY BMXOAY ANS nogpiGHeHOoro
mMaTepiany, ogHaK nNpv LUbOMY y BEPXHi YacTWHI BiOAINEeHHs Ans nogpibHeHHsA uepampaTopu Takox
MOXYTb HEOBOB'AI3KOBO MaTK AOAAaTKOBY 30HY Buxody. Ha BigmiHy Big uboro, nig noHaTTam "wpegep”
MaloTb Ha yBasi Taki NoapiOHIOBanNbHI arperaTu, sKi B HUXKHIA YaCTUHI BigdineHHsa onsa nogpibHeHHs He
MalTb 30HM BMXOAY ANs noapibHeHOro marepiany, ane B SIKMX 30HA BUXOoZy AMs nogpibHeHoro
MaTepiany, sika 3a3Bu4an MOKpWUTa PELLITKO, po3TalloBaHa y BEpXHi YacTuHi MoapiGHIOBANbHOIO
BigaineHHs.

Hanbinbl nepeBakHUM € BUKOPUCTaHHSI NOAPIOHIOBaNbBHOIO arperaTty BignoBiAHO OO BMHaxoAdy,
AKWMIN 3aBOSIKU KOHCTPYKLIT 3 perynboBaHO OMOPHOK MAMTOK Ta/abo KpULLIKO, A03BOMSE 3MiHIOBATU
AOCTYMHY NMOBEPXHIO BUXOAY YAaCTUHOK i3 BiadineHHa ons nogpibHeHHs. Lle no3Bonsie 3MeHWwnTy BUXig
noApibHEHNX 4YacTMHOK, 3aBASKM YOMY MOXHA 30iMblUMTU cepefHii Yyac nepebyBaHHA YacTUMHOK Yy
nogpioHioBanbHOMy arperati. Lle BWrigHO [O03BONSE KOHTPOMIOBATM IHTEHCUBHICTb MNOAPIOHEHHS
330BHi, HaBiTb Mig Yac NOTOYHOI poboTu. 3aBaskM 36iMbLIEHHIO CepeaHbOro Yyacy nepebyBaHHS, ke
MOXe HaBiTb TpMBaTM A0 TWMYaCOBOI MOBHOI 3aKyMopKM BWXIOHOI 30HW, MOXNMBE 36iNbLUeHHS
NPOAYKTUBHOCTI OYULLEHHS Ta/abo 3MEHLUEHHA AdiaMeTpa 4aCTMHOK, a TakoX 30inblueHHs 06'eMHOT
WiNbHOCTI 3anexHo Big notpeb i BMMOrM. TakMm UYMHOM, SIBHO MEpEBaXHUMM € cnocib 3rigHo 3
BMHAxXo4oM, Yy SIKOMy MOApiOGHIOBanNbHUA arperat Mae BigAiNeHHsa Ons nofpibHeHHs 3 LWoHarMeHLe
OfHIED 30HOK BUXOAY ANs nogpibHeHoro Mmartepiany, NpuM UbOMY Yy 30HI BMXOAY PO3TALUOBaHI
perynboBaHi enemMeHTn, NepeBaXHO perynboBaHa OnopHa nnuta i/abo nokpuBHa nnuTa, 0coBnMBO
nepeBaXXHO riApaBniyHO peryrnboBaHa onopHa nnurta i/abo nokpuBHa NnuTa, 3a LOMNOMOIOH SIKOI
MO>XHa 3MiHIOBaTK JOCTYMHY MIIOLLY BMXOAY YaCTMHOK i3 BiggineHHsa Anst noapibHeHHs.

BuHaxigHvKn uboro BuHaxogy NpURALLNM 0 BMCHOBKY, LLO peanisauis Buwe3asHa4yeHoro cnocoby
Moxe OyTu 3piicHeHa Hamnbinbl BWMAHO 3a [AOMOMOMOK PerynboBaHOi OMOPHOI NAWUTK i/abo
MOKPMBHOI NIUTK, SIKi NPUKPINMEHi, Hanpuknag, BcepeauHi abo 30BHI BigAiNeHHs Ans nogpidHeHHS,
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NnepeBaXHO 30BHi BiadineHHs Ansl NoapibHeHHs1. PerynboBaHUMM efleMeHTaMmn NepeBaXKHO KEPYTb
ANCTaHUINHO. Y CBIiTNi HaBeOeHUX BULLE BapiaHTIB 34IMCHEHHSA MPUHLMWNOBO MepeBaXHUM € crnocib
3rigHO 3 BMHAaxXoOoM, Y AKOMY Ha cTafil 6) KOHTpomnlTh Yac nepebyBaHHA komnosuuil 6pyxTy B
noApibHIoBanNLHOMY arperari, 30Kpema cepefHin 4Yac nepebyBaHHs, LWOO KOHTPOMBaTU CepeaHin
PO3Mip YaCTUHOK NoApiGHEHOro MaTtepiany, nepeBaxHO 3a JOMOMOro po3TalloBaHUX Y 30HI BUXody
peryrnboBaHnUX eNemMeHTIB.

Axkwo noapibHoBanbHUN arperat sBnse cobowo Lwpenep, TO Ha 30HI BUXOAY, PO3TALLOBaHINA Yy
BEPXHIl YacTuHi BigdineHHs Ons noapibHeHHs, nepeBaxHO nepeadayYeHun LWOoHaMMeHLWe OOuH
perynboBaHUn efnieMeHT, Hanpukag, perynboBaHUi KranaH. Akwo noapibHoBanbHNA arperat sSABAsie
cobo uepaupaTtop, TO Yy 30Hi BMXOAY, PO3TALUOBaHiA Ha QOHi BigdineHHs ansa noapibHeHHs,
nepeBaxxHo nepeadayvYeHnn LWOHANMEHLIEe OAWMH perynboBaHuMin enemMeHT. OpHak HanbinbL
nepeBaXxHO, SIKLLO BUKOPUCTOBYHOTb NepeBaxkHy noapibHoBanbHUIA arperaT BignoBigHO A0 BUHaxoay,
sKa Ma€ LOHaMMEHLLEe NepLUnin perynboBaHU enemMeHT Y 30HI BUXOAY, pO3TallOBaHin y BEpPXHin
YacTWHI BigdineHHs Ans nogpibHeHHS | ApyrMi perynboBaHuii eneMeHT Y 30Hi BUXOAY, pO3TalloBaHin
Ha OHi BigaineHHa ans nogpibHeHHA. Ha pgomaTtok OO0 BUMAHOT MOXIMBOCTI KOHTPOMOBaTM 4dac
nepebyBaHHa Kkomnosuuii OpyxTy B noapibHOBanbHOMY arperaTi 3a [JOMOMOrow [OBOX Pi3HMX
perynboBaHNX eneMeHTiB, BUrgHO MOXHA MOBHICTIO 3aKpUTW 30HY BUXOAY, PO3TaLUOBaHYy B HWKHIN
YacTWHI  BigdiNeHHa Ansg  MNOAPIOHEeHHS  LWNAXOM  perynioBaHHS  pPerynbOBaHWX  EeNeMeHTIB,
pO3TallOBaHMX B HWXKHIW 30HI Buxogy. Lle p[o3Bonse nepeBakHO THY4KO eKcniyaTyBaTu
noapibHIoBanNbHWIA arperaT sk uepavpaTop, Tak i sk wpegep. Hanpuknag, cknagHi komnosuuii 6pyxTy
i3 3aKpUTOK OMOPHOK MANUTOK MOXHa MoApibHUTM y pexumi wpegepa. 3 iHWoOro 6GOKy, SKLWO
BMKOPUCTOBYIOTb MEHLL BMMOITIMBY KOMMO3UUil0o OpyxTy, sfka Hacamneped MIiCTUTb, Hanpuknag,
MeTaneBi NUCTU, OMOPHY NIIUTY MOXHA BigKpUTK, WOO 36iNbWWMTX NPOMYCKHY 34AaTHICTb Y PEXUMi
uepaunparopa.

BuHaxigHVMKn UbOro BuHaxoZy 3MOrNM BM3HAYUTM O0COGnMBO npuaaTHi pobodi napameTpu ans
nogpibHioBanbHOro arperaty. [lepeBaxHuM € came Ccnocib BiANOBIAHO OO0 BUHaxody, y SKOMY
OCHAaLLEeHUA MOMNOTKaMXM POTOp NOAPIOHIOBANbLHOrO arperaty nNPUBOAUTBLCA Y PYyX ENEKTPUYHUM
ABUTYHOM, MPU LbOMY MOTYXHICTb €NeKTPUYHOro ABUryHa nepeBaxHO CTaHoBiTb Binbwe Hix 2000
kBT, ocobnueo nepeBaxHo GinbLue Hixx 2400 kBT, Hanbinbw nepeBaxHo Ginblie Hix 2800 kBT.

3okpema npu BENUKiN NPONYCKHiN 30aTHOCTI MaTepiany Ha ctagii 6) moxe yTBOpOBaTUCH 3HaYHa
KinbkicTb nuny. OcobnMBo npu NpoBedeHHi cnocoby 3 KOHTpoNeM AOCTYNHOT NIOLWi BUXO4Y YaCTUHOK
3 BigAineHHs Ons NoAapibHEeHHsl, pPO3MipuM YacTMHOK, SIKi CUCTEMATMYHO HWXYi Big AOCArHYTUX Y
3BMYariHUX crnocobax, MOXyTb OyTW OOCATrHYTI HaBiTb y Oe3nepepBHii poboTi. Y LbOMY BigHOLLEHHI
npobrnema nuny B cnocobax 3rigHoO 3 BUHAxXo4oM y Baratbox Bunagkax € ocobnvMBo xapaktepHoto. B
pe3ynbTaTi BNAaCHUX EKCrNepuMEeHTIB aBTOpUM LbOro BUHAxody MPOMNOHYITb CTBOPUTUM CUCTEMY
3HEMUINIOBaHHs ©Oe3nocepeHbO Yy nofapiGHOBanNbLHOMY arperati, Wwob sSkomora Kpaiwie YHUKHYTU
3abpyaHEHHSA HaBKONMULLHBOIO cepefoBullia. Tomy Kpawum € cnocib 3rigHO 3 BUHAxXogoMm, Y KoMy
noapibHoBanNbHMI  arperat  MIiCTUTb  CUCTEMY  3HEMNUITIOBAHHS, MNEPEBaXHO CyXy CUCTeMy
3HEMUITIOBaHHS, FONIOBHUM YMHOM 3 OAHUM abo BiNbLUOD KINbKICTIO (iNbTPIB 3 aKTUBOBAHWM BYTiNMASAM.

Ha cTtagii B) BigbyBaeTbca nepa cragis 06pobku, Ha ki opraHivHi Ta/abo HeopraHiyHi 4OMILLKK
BMOANsATbCs 3 noapibHeHoro marepiany, sSKUMn oOepXykTb i3 noapibHoBanbHoro arperaty. Lo
NPVHUMUMOBY CTagil0 BiAOKPEMIEHHS iHOAI MOXHA 3yCTpiTM y cnocobax nonepefHboro piBHA TEXHIKK,
Aae B 6baraTbox Bunagkax 06pobky BUKOHYE OOUH, NOPIBHAHO NPOCTUI NPUCTPIN AN BiadNEHHS.

Lle BigoKpeMneHHs BMrigHO BIIOBMOE sikOMora OGinblue, nepeBaXHO MaKpPOCKOMIYHUX, AOMILLOK.
3rigHo 3 po3yMiHHAM paxiBLUiB Yy AaHin ranysi TexHiku, cTtagia B) He BU3Ha4Yae, L0 BCi OOMILLKK
BiJOKPEMIIEHI, TaK WO Ue € NPUHANMHI 4YaCTKOBUM BigOKpeMIleHHAM. NepeBaxHUM € cnocib 3rigHo 3
BMHaxXoOOM, Yy $SKOMY HeOpraHiyHi [OMiWKM € MeTaneBumu abo MiHepanbHUMKU JOMillKamu,
NnepeBaXxHO MeTaNeBNMUN JOMILLKaMMU.

HagiTb Akwo 6yno 6 iMOBIPHO, NPUHaNMHI TEOPETMYHO, BMKOHATU BiAOKPEMIIEHHS Ha cTagii B)
BPYYHY, Hanpuknag, LWsiXoMm COPTYBaHHS Ha KOHBEEPI, Lie BMMarae BEnMKOi KiNlbKOCTi poboyoi cunm
Ans BenukomMacwTtabHoi nepepobkn OpyxTy, WO € 0cobnMBO akTyanbHWM B LbOMY BUMNagKy, ane
HEEKOHOMIYHUM, LOHaMeHLe Yy BinbwocTi MPOMUCIIOBO PO3BUHEHMX KpaiH. BignosigHo, nepesary
HagalTb crnocoby 3rigHO 3 BMHAxXOAOM, B SIKOMY BiJOKPEMIIEHHS Ha cTafii B) 3M4INCHIOETbCA 3a
gornomMmoroto  ogHoro abo GinblIOi  KINbKOCTI  MPUCTPOIB  ANS  BiOOKPEMIEHHS, NepeBaXxHo
aBTOMaTn30BaHUX NPUCTPOIB ANS BiAOKPEMIEHHS.

BuHaxigHVKn LUbOro BUHaxo4y BU3HaUuUIM cepep pisHNX crnocoObiB BiOKpeMIEHHs Ti, ki 0cobnmBo
nigxogATe Ans cnocoby 3rigHo 3 BUHaxogoM. Mpu uboMy MOBa Mae Npo PO3niNeHHs OOBrMX YacTuH,
noBiTpPsSHa cenapalisi, MarHiTHa cenapadisi i NpocitoBaHHS, SIKi B OCHOBHOMY Tak camo gobpe Bigomi
daxiBLaM Y LN ranysi, sk i NpUCTpoI, L0 BUKOPUCTOBYIOTb ANS L€l MeTu.
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Llo6 ontuMmizyBaTM SKiCTb OTPMMAHOrO NpPOAYKTY OpYyXTy BWHAaXxXIigHMKM LbOro BUHAxoady
NPOMOHYIOTb MNOeAHaHHS ABOX abo Oinblwe 3 umMx poboyux onepadin. Takum 4YMHOM, nepesary
BigdaloTb cnocoby 3rigHO 3 BMHAXOO4OM, Yy AKOMY BiJOKPEMIMNEHHSI OpraHiyHmx Ta/abo meTaneBux
AOMIOK Ha cTagdii B) MicTutb y cebe aBi abo bBinblwe, nepesaxHo Tpu abo bBinblwe, ocobnuso
nepeBaxxHo 4OTUpKU abo BinbLle, pisHMX poboumx onepadin, siki BUGMpaKTb 3 rpynu, WO MICTUTb Y
cebe po3aineHHst 4OBrMX YacTuH, NOBITPSAHY cenapadiio, MarHiTHy cenapadito i npocitoBaHHs.

Y nonepeaHix cnpobax BMHaXiAHUKM LbOro BMHAXO4y 3HAYHOK MIpOK irHOPYBanuM MNUTaHHS
edeKTUBHOCTI BUTpaT | 30cepeamnucs Ha [AOCATHEHHI HarBULWOI MOXIIMBOI SKOCTI  MPOAYKTY
nepepobneHoro OpyxTy i TakMM YMHOM BM3HAYUNM OCOBOMNMBO MpuaatHy CTPYKTYpy Ans crnocoby
3rigHO 3 BMHaAxXoO4OM i YCTaHOBKM BigNoBigHO 40 BuMHaxody. Ha AymMKy BMHaxigHWKIB nepeBaxHUM €
cnocib BigNOBIOHO OO0 BMHAxXOAy, Y SIKOMY BiJOKPEMIIEHHSI OpraHidHuMx i/abo meTaneBux OOMILLOK
MiCTUTb y cebe po3fdineHHd OOBrMX YacTuH, MOBITPSHY cenapauilo, MepeBaXHO MNOBITPSAHUM
cenapaTtopomMm 3 ABoMa abo Ginblie kackagamu, MarHiTHy cenapawilo i NpOCitoBaHHS, MEPEBaXHO B
TakoMy nopsiaky, Npyv LbOMY MarHiTHy cenapadito 34iMCHIOTE FONIOBHUM YMHOM 3 BUKOPUCTaHHAM
OBOX MarHiTHMX cenapaTopiB, SiKi NepeBaXHO CKOHCTPYMOBaHi SIK €neKTPOMAarHitu, npu LbOoMy
0COBNMBO NEPEBAXKHO PETYMIOETHCA HAMPYXXEHICTb NOMs eNeKTPoOMarHiTy.

Y cnocobi BignoBigHO A0 BUHaxoay ocobnuBuM € Te, WO ogepXXaHun Ha cTagii B) nonepeaHbo
ouyuvleHMn matepian, To6To nogpibHeHMn MaTepian, 3 AKOro opradiyHi Ta/abo HeopraHiYHi JOMILLKK
BXe Oynu LoHarMMeHLle YacTKOBO BiJOKPEMIIEHI, aHani3yloTb Ha cTagii r) 3a AONOMOroK MNepLloro
npunagy BUSBMEHHS.

Mpn UbOMY BUSBASAIOTb LWOHANMeEHLWLEe OAHYy iHopmauilo Npo maTtepian, NepeBaXXHO MHOXWUHY
iHbopmauii npo martepian. Lle o3Hadvae, WO nonepegHbO OYMLEHMI MaTepian nepeBipseTbes
aBTOMaTUYHO nicns nonepeaHboro ouvweHHda. [Npu uboMy BM3HayeHa nepwa iHdopmauis npo
MaTepian y GinblWOCTi BUNagkKiB Oyae uinecnpsiMoBaHo BMOMpaTtucsa Tak, Wwob BoHa KopentoBana 3
XiMiYHMM cknagom i/abo hopmMoK 4acTMHOK, i/abo po3MipoM YACTUHOK y MonepefHbO O4MLLEHOMY
MaTepiani. lHopmauisa npo maTepian Moxe ABNATU cODOK, Hanpuknag, 3Ha4eHHs CNEKTPOCKOMIYHNX
BMMiptoBaHb abo oNTUYHI 306paxeHHs nonepegHbO OYMLLIEHOTO MaTepiany.

3rogom Ha cTagii r) 3gifCHIOTb BiAOKPEMMEHHSI KOMMOHEHTIB Bif LbOro nonepeaHb0 OYULLEHOTO
mMaTepiany B 3anexHOCTi Big BusBneHoi iHdopmadii npo martepian. Lle o3Havae, wo, Hanpwvknag,
YacTMHa, WO MICTUTBCA B MoMepegHbO O4YMLEHOMY Matepiani, Ana skoi 6yna oTpumaHa neplia
iHpopmauiss nNpo Mmartepian, sika He BiAMoOBidae BM3HAYeHUM KpuTepism abo cneumdikauism,
Hanpuknag, wWoao XimivHoro cknagy abo dopmu, BiOXUNSIETLCA Ha OCHOBI Uiei iHdopMauii npo
maTepian. OTxe 3aranoM cTtagis r) cnocoby BiAnoBiAHO 0O BUHaxo4y SBMsie COOOK COPTYBaHHS, ke
NigTPUMYETLCA NPUNagoM BUSIBNEHHS. BukopucTtoByBaHi ANS LbOro npunaguv BUSBIIEHHA MOXYTb
ABNATU coboto Oyab-aki BigoMi dhaxiBuaAM y OaHii ranysi TEXHiKM Npunagu BUSIBMEHHS, 30KpeMa
CMEKTPOCKOMiYHI Ta ONTUYHI NpUnagn BUSBMEHHS.

OckinbKn KinbKiCTb 3aBaxaloumx 4YacCTUHOK, SKi HeobxigHO BigcopTyBaTw, 3a3BM4Yan € MOPIBHSHO
HU3bKOIO B pe3ynbTaTi nornepefHboro BiJAOKPEeMIEeHHS, 30a€TbCs, NPUHAWMHI TEOPETUYHO, LLO
npocTiwe 3A4iNCHUTK BiQOKPEMIIEHHS Ha cTagii r) Bpy4Hy. Y ubOMYy BUMaAKy neplia iHdopmauis npo
MaTepian uinecnpsAmMoBaHO BigobpaxaeTbcd npauiBHMKaM, Hanpuknag, yepe3 ekpaH abo iHwwn
iHTepdenc, 4Yepes AKMA MpauiBHMK OTPUMYE iHOpMaUilo Npo Te, SKYy 4acTuHY nonepeaHbLo
O4MLLEHOrO MaTepiany nNoTpibHo BuaanuTu. OgHak, 3 ornsaay Ha NPonyckHy 34aTHICTb MaTepiany, aka
MoXe OyTu JOCArHyTa, i, 30Kpema, Ha TOYHICTb COpPTYBaHHS, OQHO3HAYHO Kpalle, Wwob copTyBaHHA
3[ificHIOBanocs asTomaTtuyHo. Npu LboMy BMHaXigHUKaM BOanocs igeHTugikysaTn 0cobnmMBO NOTYXHI
npunagn y BRacHii yCcTaHOBUj, AKi ANA Uiei MeTM noefdHaHi 3 nepwum npunagomMm BUSIBIIEHHS,
Hanpuknag, Yepes3 npunag o6pobkn aaHmx abo mepexy. ToMy nepeBaHUM € cnocid BigNoOBIgHO 8O
BUHaxody, y AKOMYy COPTYBaHHSA Ha cTafii r) 34iMCHIOITb 3a AOMNOMOrold asBToMaTU3oBaHoro npunagy,
NepeBaXXHO 3a JOMOMOroK MHEBMATUYHOMO MiCTONEeTa, Hanpuknag, y BUMMsA4i CTPYKHA 3 OeKinbkoma
dopcyHkamu, abo MaHinynaTopa, NepeBaXKHO 3a AOMOMOroK MaHinynsaropa.

Y cnocobi 3rigHO 3 BUHAaXOAOM OYULLIEHMIA TaKMM YMHOM MaTepian NpoxoanTb Yepes A0AaTKOBUNA
npunag BUSBMEHHA, SKUA BUABNSAE LLOHaANMMeHLIe Apyry iHdopmauito npo martepian, nepesaxHo
MHOXWHY iH¢popmauii npo maTepian. BignosigHo 4o BMHaxody us Apyra iHopmauis npo maTepian
MOPIBHIOETBECS 3 NPU3HAYeHoo iHopmaLito Npo MaTtepian abo BiANOBIOHO 3 KPUTEPIEM, NPU3HAYEHNM
KOXHiN iHcpopmauii npo maTepian. Lle o3Hayae, Hanpuknag, WO CMNEKTPOCKOMIYHO BM3HAYeHi AdaHi
BMMIipIOBaHb MOPIBHIOTLCS 3 TPAHUYHUMU 3HAYEHHSMY abo L0 ONTMYHO BU3HA4YeHa hopma YacTUHOK
NOPIBHIOETHLCS 3 LWIABNOHOM NPUIAHATOT hOpPMUM YACTUHOK.

Tinbkn gkwo pgpyra iHgopmalia npo martepian Bignosigae npusHadeHoOMy 3asganerigb
BM3HAYEHOMY KPUTEPID MaTtepiany, OYULLEHUA MaTepian BUAAETLCA 3a LONOMOrow cnocoby 3rigHo 3
BMHAX0O0M sk nepepobneHun OpyxT, TOBTO sk NPOAYKT cnocoby, sknii Moxxe ByTn HanpaBneHun o
BiQNOBIOHOrO cknagy, Hanpuknaz, Yepes KOHBEEPHi CTPiYKN. B iHWMX BUNagkax ouulleHnn martepian
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Hanpuknag, yTunisyTb, BiONPaBMsTb HA iHWI YCTAHOBKM AN noganblioi o6pobku abo
nepepobnsoTb 3a JONOMOro cnocoby BiANOBIAHO A0 BMHAxXoAy, Npw LibOMY OCTaHHIMW, K NpaBuno, €
nepesaxHum. OgHak nNpu LbOMY, 3 MipKyBaHb €(EKTMBHOCTI, BUFAHO HEe MoBepTaTh pPeLuKrnoBaHUn
mMaTepian Hasag y nogpibHioBanbHU arperat, a BUKOPUCTOBYBaTN MOro Ha ctagisx B) abo r). Tomy
nepeBaxHUM € crnocib BiANOBIOHO 40 BUHAxXoA4y, y AKOMY OYMLLEHUI MaTepian 3HOBY BUKOPUCTOBYIOTb
Ha cTagii 6), abo cragii B) abo cragii r), AKWO LoHaMeHLLe ogHa apyra iHpopmadis npo martepian
He BignoBigae 3asganerigb 3agaHoMy KpUTepito matepiany.

Mpu ubOMY MEepeBaXXHO, SKLLIO MOPIBHSHHA BUKOHYETbCS MpunagoMm obpobku AaHux, Hanpuknag,
KOMM'IOTEPOM. Y LIbOMY BiQHOLLIEHHI TaKoX NepeBaxkHMM € crocib BignoBigHO OO BUHAxoay, y SKOMY
3aaHUN KpuTepi maTtepiany nepegaeTbca B cnocobi 3a gonomoroto npunagy obpobkn gaHux i/abo
3annTyeTbcs 3 6NOKy nam'siTi.

MepeBaxHMM € cnocib BiANOBIAHO OO BMHAXOA4y, Y SIKOMY OYULLEHMIA MaTepian BUMAOAETbCS K
nepepobnexHnii OpyxT, SKWO BCSA [Agpyra iHgopmauilo npo maTepian Bignosigae BignoBigHO
npu3HayYeHoMy nonepeaHbLO 3a4aHOMy KpUTEpito maTepiany.

AHanisyBaHHS Ha cTagiax r) i 4) mae 6arato noaibHocTeNn.

Ona  edektmBHOro  ynpaBniHHA  cnocobom y  nepeBaxHoMy  6GesnepepBHomy abo
HaniBbesnepepBHOMY cnocobi 6axaHo, Wob npunagn BUSIBNEHHSA TakoX MpautoBanu 6esnepepsHO.
MepeBaxHVMM € cnocib BiANOBIAHO OO BMHAaxo4y, Y AKOMY aHanidyBaHHS Ha cTagii r) i/abo ctagii o),
nepeBaxxHo Ha cTagiji r) i ctaaii a), npoeoasTb 6e3nepepBHO, 30KpeMa, Yy MOTOYHOMY aHanisi.

[na gocsarHeHHs Hankpalloi MOXNMBOT SIKOCTI MaTtepiany, 3okpema Ansi ogHoYacHOi onTuMmisauil
BMICTYy 3anisa, BMICTy OopraHiYHMX OOMIWOK Ta/abo dopmmn 4YacTnHOK, Byno goBedeHo, Wo ocobnmBo
BUMQHO BUABNATW MHOXWHY KiNbKOCTI iHGOpMauii Npo martepian He3anexHo OAWH Big4 O4HOro 3
BMKOPWUCTaAHHAM MepLIoro npunagy BUSIBNEHHS Ta/abo ppyroro npunagy BUSIBMEHHS. Tomy
nepeBaXXHUM TakoX € crnocib BiANOBiOHO 0 BUHAxody, Y AKOMy Ha cTagii r) BUSBMAIOTb LOHANMeEHLe
ABi, NepeBaxHo LWWoHaMeHLwWe Tpu nepui iHpopmauii npo maTtepian i/abo npu ubomy Ha cTagii A)
BUSIBMIAIOTH LLIOHANMEHLUE [Bi, MepeBaXHO LWOHaMMeHLWwe Tpu, Apyrux iHdpopmauin npo matepian. Y
3B'A3KY 3 LM TaKoX MepeBaXHWM € Crnocid BignoBigHO A0 BUHaAxody, Y SKOMY LLUOHaAWMEHLUEe ogHa
nepwa iHdopmMauis nNpo maTepian i/abo wWwoHavimeHwe ogHa Apyra iHdopmauisa npo martepian,
nepeBaXxxHoO BCS iHoOpMaLig Npo martepian, Kopemne 3 XiMiYyHUM cknagom i/abo popMoro YacTMHOK,
i/abo MexaHiYHMMK BracTUBOCTAMM NPOaHanisoBaHOro marepiany, NepeBaKHO 3 XiMiYHWM CKnagom
npoaHaniaoBaHoro martepiany.

3 uieto MeTol Ons nepeBaxHOoi OinbLIOCTi cnocobiB 3rigHO 3 BMHAaxoAOM € Kpawum, wob
LLioHaMeHLLle ofdHa 3 nepLloi iHchopmauii Npo MaTepian i WoHaMeHLwe oaHa 3 Apyroi iHdopmadil
npo MaTepian kopenoBana 3 TMM camnM BriacTUBOCTAMU MaTepiany abo YacTUHOK.

Ha gymKy BUHaxigHWKIB LUbOro BMHaxogy OCOOMMBO BUMiQHO, SIKLIO BUSIBNIEHHS BiaOyBaeTbcs 3
NpOCTOPOBUM i/ab0 4YacoBMM PO3AINEHHSAM, O 3anexuTb Hacamnepen Bid pewTu CTPYKTypwu
YCTaHOBKM i MATaHHSA Npo Te, YM npautoe BoHa 6e3nepepBHO. Take po3dineHHs € ocobnueo BUMGHUM
Ha cTagil r), ocKinbkn BOHO 3abe3neyvye Oinbll TOYHE COPTYBaHHS AOMILIOK i MiHIMi3ye Bigxoau
MaTepiany. OgHak BignoBigHe pPO3AiNeHHst € TakoX BUMOHUM Ha cTagil A), OCKINbKN BiOXWUMNEHHS Big
KpuTepito matepiany, Hanpuknag, npyv HeobXxigHOCTi, MOXe iCHyBaTW nuwe NokKanbHO, Yepes Lo
LLIOHaiMeHLLle YacTuHn obpobneHoro maTepiany mornm 6 6yTn BugaHi sk nepepobneHnn 6pyxt. [o
TOro X po3AdinbHa 34aTHICTb 3a Yacom y Oe3nepepBHoMy abo HaniBGe3nepepBHOMY pexuMi cnocoby
003BOMSE CcniBBIAHOCUTW iHpopMaLito Npo MmaTepian 3 BWOAHOK KOXHOrMo pasy dpakuieto
nepepobneHoro 6pyxty. OTXe, nepeBary HagalTb CNocoby 3rigHO 3 BMHAxXo4oM, Yy SKOMY
LLlOHaNMeHLWe ofdHa nepla iHpopmauito Npo MaTepian i/abo wWoHavMeHwWwe ofgHa gpyra iHopmadis
npo MmaTepian, nepeBaxHO BcA iHopmauia npo Martepian, BUABNAIOTLCA 3a AOMNOMOroH
NpPOCTOPOBOrO i/abo YacoBOro, NnepeBaHO MPOCTOPOBOIO i YaCOBOTO, PO34INEHHS, TaK L0 B KOXXHOMY
BMNagKy OTPMMYKTb iHPOpMaLinHWMIA Npodinb 3 NPOCTOPOBUM i/abo 4acoBMM pO3gineHHsaM. Takum
YMHOM, TaKoX MepeBaxHUM € crnocib BignoBiAHO OO BMHaxOA4y, Y SKOMY aHaridyBaHHA Ha cTagii r)
i/abo cTagii g), mepeBaxHO Ha cTagii r) i crTagii O), BUKOHYETbCA 3 BMKOPUCTaAHHAM MeTOoZiB
BUMIipIOBaHHS 3 NPOCTOPOBUM i HaCOBUM PO3AiNEHHAM.

3okpeMa, ue baxaHe 34iCHEHHs cnocoby pobuTb MOXITMBUM CUHEPTIYHUIN CMOCIO BUKOPUCTAHHS
KOHKpETHOI iHdopmalii npo martepian, 3okpema Apyroi iHdopmauii npo martepian, ogHo4YacHo Ans
cneundpikauii, ceptudpikauii Ta kBanidikauii BugaHoro nepepobneHoro OpyxTy, W06 MOro Takox
MOXHa Oyno BMKOPUCTOBYBaTM B Mporpamax siki BUCYBalOTb BWCOKI BMMOTM OO MPOJyKTy OpyxTy,
30Kpema 3 MipKyBaHb TEXHikM Ge3neku.

Takum 4YMHOM, nepeBakHMM € cnocibé BiAMOBIOHO OO BMHaAxody, Yy SIKOMY LLOHaWMeEHLUe oAHa
nepwa iHdopmMauis nNpo maTtepian i/abo LWoHaMeHLWe ogHa Apyra iHdopmalisa npo MaTepian,
nepeBaXHO LLOHAWMEHLLIE ofHa Apyra iHdopmauis npo Matepian, 30epiraeTbcst y 6roui nam'srti
npunagy o6pobkn paHux, y SKOMYy iHOpMauis npo Mmartepian MnepeBaXHO KOpeneTbcs 3
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LLIOHaiMeHLLe ofHieto poboyoto iHdopMaLlieto, nepeBaXHO iHhopmaLieto Npo Yac, Tak LWo BignoBigHy
iHpopMmauilo Npo Marepian MOXHa MPU3HAYUTM YacCTuHI nepepobneHoro OpyxTy, nNpu LbOMY
BignoBigHy iHdopMaLito Npo Martepian nepeBaXHO 3a [JOMOMOrow ceptudikaTa, nepeBaxHo
umMdpoBOro cepTugikata, 4oAaTb 4O KOXHOro pasy BUaaHoi YacTMHU nepepobneHoro 6pyxTy.

Y Xodi BnacHUX eKCnepuMeHTIB BUHaXiOHWKM LbOro BMHAXo4y 3Mornu ineHTudikysatm ocobnmeo
npuaaTtHi MeToan BUSIBNEHHS Ta BigNOBIAHI NOB'A3aHi 3 HAMKW NpuUnagn BUSIBNEHHS. 3a 4OMOMOrow
uMx metofis Oyno oTpMMaHO YyAoBi PiBHI YMCTOTU, NPU LbOMY BUSIBUNOCA OCOOMMBO BUTigHUM
HaJaHHS KiNbKOX MEeTOoZiB BUMIPIOBaHHSI B KOXXHOMY Bunagky. Came nepeBakHUM € cnocid BignosigHO
00 BMHaxony, y KoMy aHanidyBaHHSA Ha cTagiji r) i/abo cragii g), nepeBaxHo Ha ctagii r) i ctagii a),
BMKOHYETBCS 3 BUKOPUCTaHHAM ogHOro abo binbLue, nepeBaxkHO ABOX abo binbLue pisHMX MeToaiB, SKi
BMOMpaloTb i3 rpynn, WO MIiCTUTb y cebe peHTreHIiBCbkMi ITyOpecUEeHTHUI aHani3, OnTUYHE
po3ni3HaBaHHA 300pa)keHb, NEPEBaXHO 3 BMKOPUCTAHHAM LUTYYHOro iHTenekty, i |4 abcopbuinHa
cnekTpockonisi, 3okpema bBIY abcopbuinHa cnekTpockonis. [lpy  UbOMY  PEHTTEHIBCbKUN
ryopecLeHTHUIN aHani3, CnyXWTb Hanpuknag, Ans Bu3HayYeHHs BMICTy enemeHta, a [I4/BIM
abcopbuinHa cnekTpockonis, Hanpuknag, Ans BU3Ha4YeHHs1 OpraHiuyHoro BMICTy.

B npuHUuni, Ha cTagiax r) i 4) MOXHa BUKOPUCTOBYBATM Ti Cami TUMW NpunagiB BUSIBMIEHHSA i 9K
nepwy i gpyry iHdopmauilo npo martepian BUABAATU MOAIGHI TMNM BUMIPSHMX 3Ha4veHb abo
OoTpMMyBaTM iX 3 TUX CaMuX TWUMIB AaHuUX, Hanpuknag 3obpaxeHHs. [1poTe aBTopM LbOro BMHAxXo4dy
BM3HANW, WO BWIQHO BUKOPUCTOBYBATM Pi3Hi CNOCOOM BWUSBNEHHSA, OCOBNMBO SKLWO X MOXHA
BUKOPUCTOBYBATM AN BUSIBMEHHS iHQoOpMauii Npo Martepian, $ka KOpesne 3 Tiel camor
BNacTUBICTIO MaTepianie abo 4vacTMHOK. Lle gae MOXNMBICTb Yy CMHEPriYHWIA cnocid MiHimisyBaTu
NOMWITKM BUMIpIOBaHb i KOMNeHcyBaTn Oyab-siki HEBIOAMOBIAHOCTI MiX pi3HMMKM MeTogaMu, TUM CaMUM
pocsratoum we 6inbLoi To4HocTi B 06pobui. OTke, nepeBary HagalTb Cnocoby 3rigHO 3 BUHAX040M,
y KoMy nepLly Ta Apyry iHdopmalito Npo maTtepian BUSBMAIOTb i3 3aCTOCYBaHHSAM Pi3HUX crnocobis
BUSIBMIEHHS, MPMYOMY Mnepla Ta gpyra iHpopmauisa npo maTepian nNepeBaXHO KOPEeniwTb 3 Tiek
CaMOlo0 BNacTMBICTIO MaTepianis abo YaCTUHOK.

Ak Byno NosicHeHO BuLLe, MOXHA PO3rnagaT K BEnuKy nepesary cnocoby 3rigHO 3 BUHaxo4oM
Te, WO 4YyaoBi pesynbTaTu TakoX MOXYTb OyTM OOCArHyTi npu 6e3nepepsHin poboTi, Wwo pobutb
MOXIMBUM OCOBMMBO EKOHOMIYHE 34iMCHEHHA cnocoby 3a yacom Ta 3a BUTpaTamMu. Takum YMHOM,
HanbinblWw nepeBaxHMM € cnocid BiANoBIgHO OO BuHaxody, Ae cnocié € 6GesnepepBHUM abo
HaniBbe3nepepBHUM CMOCOOOM, MpU LbOMY MEpeBaXKHO MoapibHeHW mMaTepian, i/abo nonepedHbO
ounleHM MaTepian i/abo ouulieHMIA MaTepian, nepeBaXxHO BCi Ui MaTepianu, LWoOHaNMeHLe
YaCTKOBO HanpaBnslTbCH Yepe3 KOHBEEPHI CTPiYKM Ta/abo BiOpaLiiHi TpaHCMOPTHI Xonoodwu.

3a ponomorolo crnocoby 3rigHO 3 BMHAxXO4OM MOXHA BUWMOHO OJepXaTW BemnuKi  KiNIbKOCTI
nepepobneHoro 6pyxTy, KM BiATBOPIOBAHO Mae 0COOMNMBO CNPUSATIMBUIA BMICT 3ari3a, koedilieHTn
dopmu Ta/abo 06'eMHy LWinbHICTb. BignoBigHo, 0cobnuBo BUrigHO BMKOPMCTOBYBaTKU cnocib 3rigHo 3
BMHAxXo4OM Takum YMHOM, W06 Jocsaranucsa BIigMOBIgHI MapaMeTpu, OCKINbKM B LMX BUNagkax
nepesaru nepes nonepeaHiMm piBHeEM TEXHIKM € 0COBNMBO OYEBUAHUMN.

BignosigHo, nepeBaxHUM € cnoci® 3rigHO 3 BMHAXOA4OM, y SKOMY nepepobneHui OpyxT mae
MakcumanbHui po3mip yactnHok 100 mm abo meHwe, nepeBaxHo 80 mMm abo meHwe, ocobnmeo
nepeBaxHo 60 MM abo MeHLue.

Takox NepeBaXHUM € CNocid 3rigHO 3 BUHAxXOAOM, Y SIKOMY nepepobneHun OpyxT Mae cepepHin
pOo3Mip YacTuHOK Yy AianasoHi Big 60 go 250 mm, nepesaxHo Big 80 go 200 MM, ocobnmnBo nepeBaxHo
Big 100 go 150 mm.

Tak camo nepeBaxHWM € croci® BigNOBIAHO OO BUHAxoAy, y SKOMy nepepobrneHunii 6pyxT mae
cepegHin koediuieHT dopMn OOBXUHWU/WIMPUHW B Aiana3oHi Big 1 4o 5, nepeBaxHo Big 1 o 2,5,
ocobnueo nepeBaxHo Big 1 go 1,25, npy UbOMY YacTUHKM nNepepobneHoro OpyxTy HanbinbLu
NnepeBaXxHO, B OCHOBHOMY MatoTb Kpyriy oopmy.

3okpema nepeBaxHVMM € croci® BiAMOBIAHO OO BMHAxody, Y SIKOMy nepepobneHun Bpyxt mae
06'eMHy wWinbHicTb 1,0 T/M2 abo Ginblwe, nepeeaxHo 1,2 T/m3 abo Ginblue, ocobrnmeo nepesaxHo 1,5
T/M2 abo GinbLue.

[o Toro X nepeBaxxHUM € crocid BiANOBIOHO OO BUHAaxoAdy, Y sSKOMYy nepepobrneHun BpyxT mae
BMIiCT 3aniza 97 % abo Ginbwe, nepesaxHo 98 % abo 6Ginbwe, ocobnueso nepesaxHo 99 % abo
OinbLue, y nepepaxyHKy Ha macy nepepobneHoro 6pyxry.

Ha ocHoBi cnocoby 3rigHO 3 BMHAxo4OM BUWHAXiOHWKM LIbOrO BMHAXo4y TakKOX BU3HAYUNU
0cobnuBO BUrigHe nofarnblle YOOCKOHANEHHS!, SIKE CUMHEPTiYHMM YMHOM B3aeEMOZIE 3i CTPYKTYPOIO
cnocoby 3rigHo 3 BuMHaxogom. [Mpu LbOMYy MOBa Mae Npo TPW Tak 3BaHi 3BOPOTHI 3B'A3KM, 3a
AOMOMOrOK SIKMX CMOCIO MOXXHA KOHTPOJIOBATV Ta ONTUMI3yBaTy.
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Y neplmx OBOX 3BOPOTHMX 3B'A3Kax iHopmauis Npo maTepian, ska BXe BusiBfieHa nig dac
06pobku BpyxTy B cnocobi 3riAHO 3 BUHAXO4OM, BUKOPUCTOBYETLCSA TaKOX AN1S1 KEPYBAHHS OKPEMUMU
cTagigamu cnocoby 3rigHO 3 BUHAX04O0M 3aneXxHo Bif 3anucaHoi iHopmadii npo maTepian.

MepeBaxHMM € cnocib BigNOBIAHO A0 BMHAXOAy i3 Tak 3BaHUM NepLUMM 3BOPOTHUM 3B'A3KOM, Y
SAKOMY KOMMO3ULIE HEeOOHOPIAHOT 3ani30BMICHOI KOMMNO3uLii BpyXTy KepyloTb 3anexHo Big nepLloi
iHdopMaLii npo matepian i/abo gpyroi iHopmauii Nnpo maTtepian, nepeBaxHo nepLuoi iHdopmauii npo
mMaTepian i gpyroi iHdopmauii npo mMatepian, ocobnvBo NepeBaXHO LUNAXOM 3MiHW BiQHOCHOMO
MacoBOro CniBBigHOLWEHHA [BOX abo OiNbloi KifbKOCTi  3ani3oBMIiCHUX dpakuin OpyxTy B
HeOoOHOPIOHIM 3amni30BMICHI KOMMNO3WLiT OpPYXTy.

3aBOdkM TakoMy 3[4JIACHEHHI0 Crnocoby MOXIMIMBO aKTMBHO pearyBaTu Ha BiOXWIEHHSA Y
BNACTUBOCTSIX OpyxTy, 30Kkpema XiMi4HOro cknagy i akTMBHO KOHTpONnoBaTu Bigbip BUXiAHMX
MaTepianiB y nepefHin 4acTuHi cnocoOy. [lepeBaHO Lie 3AINCHIOTL 3a [OMOMOrow npunagy
00poBKN OaHWX, KU NEepPeBaXHO MICTUTb HEMPOHHY Mepexy abo aHanoriYHWA LUTYYHWUA IHTENekKT,
nepeBaXxHO HEVPOHHY MEpEeXy, sika HaBYEeHa pearyBaTu Ha 3apeecTpoBaHi BioXvuneHHs B iHopmaLii
npo maTepian BiA4 BiONOBIOHUX 3a3ganerigb BM3HAYEHMX LiNbOBMX 3HA4YeHb, 30Kpema Kputepin
mMaTepiany, 3i 3MiHOW BIAHOCHOrO MacoBOro ChiBBigHOLWIEHHA [BOX abo 6inbloi KinbKOCTi
3anisoBMiCHWUX ppakuin 6pyxTy Npu oaepxaHHi HEOQHOPIAHOT 3ani30BMICHOI KOMMNO3ULiS BPYXTY, AKMN
npuaaTtHuiA ansa Toro, Wob koperyBaTu BCTaHOBMEHe BigxuneHHsi. Ockinbky neplia iHopmadis npo
MaTepian BUSIBNAETbLCA paHiwe y cnocobi, Mmoxe ByTu BUMZHO 34iNCHIOBATW LEen NepLUnin 3BOPOTHUI
3B'AA30K HAa OCHOBI NepLUoi iHpopMaLii Npo MaTepian 3aBAsikK LWBUALLIN peakLii cnocooby.

MepeBaxHUM € cnocib BignNoBigHO OO0 BMHaxoAdy i3 Tak 3BaHWM OPYrMM 3BOPOTHUM 3B'SI3KOM, Y
AKOMY noapiGHeHHSA Ha cTagii 6) KOHTPOMETLCS 3aneXxHo Big NepLUoi iHopMauii npo maTtepian i/fabo
apyroi iHbopmalii npo maTepian, nepeBaXHO NepLuol iHopmauii Npo maTtepian i gpyroi iHdopmauii
npo Martepian, nNpyv LbOMY MEPEeBaXHO 3MiHIOITbCA oAvH abo OGinblwe pobounx napameTpis
noapibHioBanbHOro arperaTty, siki BUbupaloTb 3 rpynu, WO MiCTUTb y cebe po3Mip BigaineHHa ang
noapibHeHHsi, po3mip AOCTYMHOI Y 30HI BMXOAY MMOLWi Buxody i LWBMAKOCTI poTtopa, obnagHaHoro
MonoTkamu. HaBiTb SKLWIO OCHOBHA i4est NMOPIBHIOETHCS 3 NEPLUMM 3BOPOTHUM 3B'A3KOM, Yy ApPYroMy
3BOPOTHOMY 3B'SI3Ky KOHTPOMIETLCA He CKNag HEeOAHOPIAHOI 3ani3oBMICHOI KOMMNO3uuii BpyxTy
3anexHo Big BUABMEHOI iHpopMmauii Npo maTepianwu, a ckopiwe poboyi napameTpu NnoapibHIBaNnbHOrO
arperaTty, Npu LbOMY PO3Mip BUXiAHOTO OTBOPY ANS YaCTUHOK € NePEBaXHOK PEryroYOI0 3MiHHOH.
Llen 3BOpOTHMI 3B'AI30k MOXe OyTW BUKOPUCTaAHU OCOBNMBO e€(EeKTUBHO, SAKLIO chnocib 3rigHo 3
BMHaxX040M Mnpautoe 3 noApidHoBanbHMM arperatom BignoBigHO A0 BMHaxody. KepyBaHHs cTagieto 6)
TaKOX 3[iMCHIOETLCS NEepeBaXHO 3a JOMOMOrow npunagy obpobkn AaHux, SKUM NepeBaXHO MICTUTb
HEVpPOHHY Mepexy abo aHanoriyHUi LWTYYHWUIA IHTENEKT, NEPEBAXHO HEVPOHHY MEpPEXY, sIka HaB4YeHa
pearyBaTu Ha 3apeecTpoBaHi BiAXUNeHHs iHdopmauii Npo MaTtepian Bi4 BiAnoBigHUX 3asganerigb
3aJaHuMX 3HayeHb, 30Kpema KpuTepin MaTepiany, LWASXOM 3MiHM poboynx napameTpis
noapibHoBanbHOro arperaty, k1 NPUAaTHUA ANs KOPUryBaHHS BUSIBNEHOIO BiAXUMNEHHS.

TpeTinn 3BOPOTHMI 3B'A30K, LLO 3anuwmnBcs, OTPMMY€E AOCTYN A0 iHdopMaLii npo maTtepian, ska He
BUsIBNIEHa B cnocobi BiANOBIAHO 40 BMHaxo4y, a B XOA4i nodanbLioi o6pobku, Npu LbOMY B OCHOBHOMY
nigTBEPOKYHTHCA Ti CaMi BapiaHTW 34iMCHEHHSs, ki 6ynu 3pobneHi BuLe Ans BUSBMAEHHSA nepLloi Ta
Aapyroi iHdopmadii npo matepian. Lle BUSBNS€TbCA Ha NPOAYKTi, Hanpuknag Komnoaudii abo NnpoaykTi
peakuii, sk OyB OTpMMaHui Lwnsxom obpobku nepepobneHoro OpyxTy, i MOXe, Hanpuknag,
cTocyBaTuCs cknagy marepiany abo MiyHocTi. Takum YMHOM, LLOHaWMeEHLLE odHa TpeTs iHopmauis
npo MaTepian Oyge perynspHO HagaBaTucs NIANPUEMCTBY, sike BUKOPUCTOBYE cnoci® 3rigHo 3
BMHAX040M, TakMM YMHOM PEryrsipHO 330BHi, HAaNpuKNag, NoKyrnusiMyM OXONopKyBarnbHOro OpyxTy aons
BMKOPUCTaHHS B KOHBEPTEPI.

MepeBaxHMM € cnoci® BiANOBIOHO OO BMHAxody 3 TaK 3BaHMM TPETiM 3BOPOTHUM 3B'A3KOM, B
AKOMY LLOHaMMeHLe TpeTuHa iHpopmauii Npo MaTepian BUABMNSETLCA Mig Yac noganbluoi 06pobku
nepepobneHoro OpyxTy, Npyv UbOMY CKNag HEOOHOPIAHOI 3ani3oBMICHOI KOMMO3uuii BpyxTy,
NnepeBaXXHO BiOHOCHE MacoBe ChiBBiOHOLWEHHS 3ani3oBMICHMX pakuin OpyxTy B HeEOOHOPIgHIN
3ar1i30BMICHI KOMMO3UL,ii OPYXTY NEPEBAXHO sIK 3a3HAYEHO BULIE, SIK NepeBaxHe, i/abo nogpibHeHHs
Ha cTagii 6), NnepeBaxHO fK 3a3Ha4yeHo BuLle, SK MepeBaHe, i/abo BiOOKpeMIeHHs Ha cTagii B)
KOHTPOMIOETLCS 3anexHo Bif LOHaWMeHLle OAHiel TpeTboi iHopmauii npo martepian. Mpu ubomy
TaKOX BMMOHUM € 3aCTOCYBaHHsi HEWPOHHOI Mepexi abo aHanoriyHOro LUTYYHOro iHTENEeKTY,
nepeBaxHO HEMPOHHOI MepeXxi.

Cnoci® 3rigHO 3 BMHAxXo4OM MEepeBaXHO MICTUTb LLOHAWMEHLUE MNePLUNA i OpYrviA 3BOPOTHUI
3B'sI30K, 0COONIMBO NEPEBAXHO NEPLLMIA, OPYrWIA | TPETI 3BOPOTHUIA 3B'SI30K.

BuHaxin Takox BigHOCMTbCS OO nepepobneHoro OpyxTy, opepxaHoro abo AkuiA Moxe OyTu
ofepXaHui 3a 4ONoMoror cnocoby 3rigHO 3 BUHAX040M, MpU LibOMY YacTka 3ariza B nepepobrneHomy
OpyxTi cTaHoBUTL 97 Mac. % abo Ginblie, nepeBaxHO 98 mac. % abo GinbLue, 0cobnMBO NepeBaxHO
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99 mac. % abo binbLue, y nepepaxyHKy Ha macy nepepobneHoro 6pyxTy. BignosigHuin nepepobnexun
OpyxT 3rigHO 3 BMHaAxXO4OM € OCOGMMBO BUFOHWM, OCKINbKM BiH TakoX MiOXOAWUTb AMS1 BUMOTTUBUX
3aCTOCYBaHb, i NOro sIKICTb Mamke NOopiBHsAHHA 3 HOBOBUPOBNEHNMN MeTanamum.

Kpim TOro, BuMHaxig BiQHOCUMTBCHA OO YCTAHOBKU ANA BTOPWUHHOI nepepobkn BpyxTy, ronoBHUM
YMHOM NS 34IMCHEHHSA cnocoby BiANOBIAHO 40 BUHaxony, Wo MicTutb y cebe:

- LWOHaWMeHLLe oanH noAapibHIOBanNbHMI arperaT Ans noapibHeHHs HEOAHOPIAHOT 3ani30BMICHOT
Komno3uLii bpyxTy, nepeBaxHo noapibHOBanLHWIA arperat BiANOBIAHO 40 BUHAXOAY,

- 3aCib Ans BiAOKpeMIEHHS opraHiyHux Ta/abo meTaneBmx AOMILOK 3 nogpibHeHoro maTepiany,

- 0AVH abo BinbLUy KiNbKICTb NEpLUMX NpunagniB BUSBNEHHS ANs1 aHanidyBaHHS ogep)KaHoro nicns
BiAOKPEMIIEHHA MaTepiany Ans BUABMEHHSA nepLloi iHbopmauii npo maTepian,

- 3acib gna aBTOMAaTM30BaHOrO COPTYBaHHS YacTMH 3 OAEPXaHOro Micns BiJOKPEMITEHHS
MaTtepiany 3anexHo Big nepuoi iHdopmadii npo maTepian,

- 0guH abo GinblLUy KiNbKICTb APYrMx nNpunagie BUSBIEHHS ANs1 aHanisyBaHHA ofep)KaHoro mnicrs
COpTYBaHHA MaTepiany Ans BUABMNEHHSA Apyrol iHdopmaLlii npo maTepian, i

- npunag obpobku fgaHWX, HamawToBaHMM Ha MOPIBHSAHHA APYroi iHdopmauii npo maTepian 3
HagaHWM 3asganerigb BU3HAYEHUM KpUTepieM maTepiany i Ana BUBEAEHHS maTtepiany, O4MLLeHoro B
npunagi sk nepepobneHoro BpyxTy, SKWO Apyra iHMopmauis nNpo martepian Bignosigae HagaHomy
3asganerigb BU3HAa4YEeHOMY KpUTEPItO MaTepiany.

YcTaHoBKa BignoBiAHO OO BMHaxo4y € BUMAHOK, OCKINbKA BOHa MiOXOAWUTb ANS 34IMCHEHHS
cnocoby BignoBiaHO Ao BuHaxoay. OcobnuBo nepeBaXHVMMM € YCTAHOBKM BiAMOBIAHO OO BMHaxoay,
AKki MicTATb y cebe OoaaTKoOBI KOMMOHEHTU, sIKi HEOOXigHi ons 3aiicHeHHs crnocoly BiAMOBIAHO A0
BMHaAxXody Yy MNepeBaXXHMX BapiaHTax 34iMCHEHHS, 30KpeMa cneuianbHi noapibHoBanbHi arperatu,
NpUCTPOi ANs BiJAOKPEMIEHHSA | MpUNagn BUSABIEHHS, a TakoX npwunaguM obpobkn JaHux, sk
HanaluTOBaHi Ha 3[iNCHEHHS NepLIoro, Apyroro i/abo TpeTboro 3BOPOTHMX 3B'A3KIB.

HacamkiHeub BMHaxig BiQHOCUTLCS OO NOAPIOHIOBANbLHOIO arperaTy, 30KpeMa 4515 BUKOPUCTaHHSA
y cnocobi BignoBigHoO Oo BMHaxody abo yCTaHOBKW BiAMoBiAHO A0 BMHaxXo4y, WO MiCTUTb y cebe:

- BigAineHHs ans nogpibHeHHs 3 LLOHAWMEHLUe OJHIE 30HOK BUXOZYy ANns noapidbHeHoro
maTepiany, i

- LWOHaVMeHLle OAMH PO3TallOBaHWMM Y BiAiNEHHI Ans nodpibHEeHHs i OCHaLWeHW MOonoTKaMu
poTop,

npv LUbOMYy noApiOHIOBanNbHWIA arperaT Mae perynboBaHWN €NeMeHT, SKMN MNpU3HaYeHun Ons
KepyBaHHS OOCTYMHOK Yy 30HI BUXOAy MIOLWE BMXOAY ANS NogpibHeHOro marepiany 3 BigaineHHs
ANs NoApPIOHEHHS,

npyv UbOMY MNOAPIOHIOBaNbHUIA arperaT MEpPeBaXXHO Mae€ perynboBaHy OMOpHy nnuty i/abo
NMOKPMBHY MNNNTY, OCOGNMBO NepeBaXHO TigpaBniyHO perynboBaHy OMOPHY NNWUTY i/abo NOKPUBHY
nnuTy, 3a JONOMOro0 K0T MoXe ByTu 3aMiHEHa OOCTYNHA y 30HI BUXOAy NioLla BMXody NOApiOHEeHNX
YACTUHOK 3 BigAiNEHHs1 ANA NoAapiGHEeHHS.

3rigHO 3 eKkcnepTHUM PO3yMiHHAM BigdineHHs onsa nogpibHeHHA Byae perynspHoO mMaTtu BMNYCKHUM
OTBIp, Yepes AKnin koMnosuuito BpyxTy, Wo nignarae obpobui, MmoxxHa Oyae BBeCTM y BiggineHHa aons
noAapibHeHHs i ike He € 30HOI BMXOAY AN NOAPIOHEeHOro matepiany B pO3yMiHHI LIbOrO BUHaxoAy.

Llen noppiGHioBanbHMI arperaT BIiAMOBIAHO [0 BUHAxXo4y € MEepeBaXKHUM, OCKiNIbKM BiH
ONTMMI30BaHWI ONS1 BUKOPUCTaHHS B cnocobi 3rigHO 3 BMHAXo4oM i 30Kpema MOXyTb OyTn ocobnmeo
Jobpe BTiNeHi onucaHi Bulle KepyBaHHsi cTagieto cnocoby ©) i Apyruin 3BOPOTHWUIA 3B'A30K. Y
MOpPIBHSAHHI 3 MOMNEepefHiM piBHEM TexHiku, MoapiOHIOBaNbHMI arperat BigMOBIAHO [0 BUHaxoay
3[0aTHUI BMNAMBATU Ha cepefHin Yac nepebyBaHHA YacTUHOK Y BigaineHHi Ana noapibHeHHs HaBiTb Mig
yac pobOOTU i TakMM YMHOM, Hanpuknag, BMAAMBATM Ha PO3MIp YacTUHOK i CTYMiHb OYULLEHHS
o6pobntoBaHoro 6pyxTy.

Hanbinbw nepeBaxHuM € noAdpibHOBanbHUA arperat 3rigHO 3 BWHAxo4oM, MpU  LbOMY
noapioHIOBaNbHWIA arperaTt y BEPXHi YacTUWHI BigdineHHs Ans nogpibHEHHA Mae nepLuy 30Hy BUXOAY 3
nepLnM peryriboBaHUM erieMeHTOM, AKUA NPU3HaYeHU ANS KepyBaHHA OOCTYMHOK Y MNepLlind 30Hi
BMXOAY MIOLLE0 BUXOAY ANis nogpidHeHoro matepiany 3 BigAiNeHHs Ans nogpiGHEeHHS i Npu Lbomy
noapibHoBanbHWIA arperaT BHM3Y BiO4INEeHHS ANs nodpibHeHHs Mae Apyry 30Hy Buxody 3 Apyrum
peryrnboBaHUM erieMeHTOM, AKUA MpU3HaYeHU ONs KepyBaHHA OOCTYNHOW Y ApYrid 30HI BMXOAY
nnowielo BUXOQy AONA nogpidbHeHoro Matepiany 3 BiggineHHs ansa  nogpibHeHHs.  Llen
noApiGHIoBanNbHWIA arperat 3rigHO 3 BUHAX0AOM € 0COBNIMBO NepeBa)KHUM, OCKINbKK, 3riAHO 3 OLIHKO
BMHaXiAHWKIB, OTPMMYIOTb MOAPIOHIOBaNbHUIA arperat, sikMiA MOXHa FHY4Y4KO nepectaBnsatu, ToOTo,
Hanpuknag, Takox nig Yyac pobotu, mMix wpegepom i uepaupatopom. OTKe 0coBNMBO NEPEBAXKHNM €
noapibHoBanbHWA arperaT BiAMOBIOHO A0 BWHaxody, SKWMMA 3aBOsSKM MNepeMilleHH ogHoro abo
OiNbLIOT KINbKOCTI €neMeHTiB y 30Hi BMXOAY BiAAiNeHHs Ans nogpibHEHHs MoXe npautoBaTth sK
wpenep i 9k uepgupaTtop.
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Haibinbw nepeBaxHMM € crocib BignoBigHO OO BUHAxXo4y, KU NoegHye B cobi ogHy abo BinbLue
O3HaK i3 HaBedeHWX BULLE NepeBaXHWX CcrnocobiB, Mpu LbOMY noAapidHIOBanNbHWUMA arperaTr Mae
3BYKOI30NALIMHUIA KOpNYC.

HanbinbLw nepeBaxHmM € cnocib BignoBigHO 00 BUHAxoay, Skuin noegHye B cobi ogHy abo BinbLue
03HaK i3 HaBeeHUX BULLIE NepeBaxHMX cnocobis, Npy LbOMY NOApPIGHIOBaNbHUI arperaT 3akpinnTb
B 3eMni Yyepe3 PyHAaMEHT.

Hainbinbw nepeBaxHuM € cnocib BignoBigHO A0 BUHaxoay, Skuin noegHye B cobi ogHy abo bGinbLue
0O3HaK i3 HaBeAEeHMX BULLLE NEepPeEBaXXHMX CnocobiB, Npu LbOMY KoMmMno3uuito bpyxTy i/abo nogpidHeHUN
MaTepian, i/abo nonepeaHbO OYMLLEHUI MaTepian i/abo ounLLeHMIn MaTepian 3BaXyHTb.

Haiibinbw nepeBaxHMM € cnocib BignoBigHO 40 BUHAxXo4y, sikuii noegHye B cobi ogHy abo binbLue
O3HaK i3 HaBeAeHUX BMLIE NepeBaXHMX cnocobiB, nNpyM LbOMY Crnocobom KepyloTb 4epe3 Onok
KepyBaHHsI.

Haibinbw nepeBaxHuMM € crocib BignoBigHO 40 BUHAxXo4y, KM noegHye B cobi ogHy abo BinbLue
O3HaK i3 HaBedeHUX BULLEe MepeBaxHWUX cnocobiB, Npu UbOMY Yy pasi HEeCrnpaBHOCTEN BUOAETLCA
aKkyCTu4HWUIA abo BidyanbHWUIA NnonepeaxyBarnbHUN CUrHan.

Hainbinbw nepeBaxHuM € cnocib BignoBigHO A0 BUHaxoay, Skuin noeaHye B cobi ogHy abo BinbLue
O3HaK i3 HaBeJeHMX BULLEe NepeBaXXHNX cnocobis, Npu LbOMY NOoApPIOHIOBaNbHWIA arperaT 6inbLu HiX Ha
75 mac. % BUroToBneHun 3i ctani.

Hanbinbw nepeBaxkHum € cnocib BianoBigHO A0 BUHaxXOAy, kv noegHye B cobi ogHy abo binbLie
O3HaK i3 HaBeAeHUX BULLE NMepeBaXHMX crnocobis, Npu LboMy nepepobneHnn 6pyxT 3bepiraeTbca Ha
cknagi.

Haiibinbw nepeBaxHMM € cnocib BignoBigHO 00 BUHAxXoay, kM noegHye B cobi ogHy abo BinbLue
O3HaK i3 HaBeOeHMX BULLE MNEepPeBaXHMX crnocobiB, Mpu UbOMY OAepXaHun nepepobneHun GpyxTt
TPaHCMOPTYIOTb BaHTaXIBKOK, BaHTaXHUM NOTArom abo kopabnem, nepeBa)kHO BaAHTAXKHMM MOTSITOM
abo kopabnem.

Hanbinbw nepeBaxkHum € cnocib BignoBigHO A0 BUHaxXOAy, kv noegHye B cobi ogHy abo binbLie
O3HaK i3 HaBedeHMX BULLE nepeBaxHMX crnocobiB, nNpyu UbOMYy cnocid MoxHa nepepeBaTn 3a
OOMOMOrOK aBapilHOro BUMMKa4a.

Hainbinblwl nepeBaxxHO € yCTaHOBKa BIiAMOBIAHO A0 BMHaxody, fika noegHye B cobi ogHy abo
Oinblle O3HakK i3 HaBeAeHWX BULLE MEepeBaXHWX YCTaHOBOK, NMPWU LbOMYy YCTaHOBKa MICTUTb y cebe
curHanbHU i/fabo nonepemkyBanbHUA NPUCTPIN.

Haiibinblw nepeBaxxHOIO € yCTaHOBKa BiAMOBIAHO OO BMHaxoAdy, sika NoeaHye B cobi ogHy abo
Oinblie o3HaK i3 HaBe4EeHUX BULLE NMEPEBaXHUX YCTAHOBOK, MPY LbOMY yCTaHOBKa MICTUTb Yy cebe
aBapinHUn BUMUKaY NS 3yNUHKU YCTaHOBKM.

Hanbinbll nepeBaxHOI € yCTaHOBKAa BiAMOBIAHO A0 BWHaxoAdy, sika noegHye B cobi ogHy abo
Oinblie o3HakK i3 HaBeAEHUX BULUE NMEpPEBaXHMX YCTAHOBOK, MpPY LbOMY MoapiOHIOBaNbHMIA arperat
BinbLue Hixx Ha 75 mac. % CKOHCTpyMOBaHWW i3 cTani.

Haibinbll nepeBaxHO € YCTaHOBKA BIiAMOBIAHO OO BMHAxXoAdy, sika noegHye B cobi ogHy abo
Oinblle 03HaK i3 HaBeOeHWX BULLE NepeBaXHUX YCTAHOBOK, MPU LbOMY YCTaHOBKa MICTUTb MPUCTPIn
KepyBaHHs, LWOO kepyBaT! YCTAHOBKOH.

Haibinblwl nepeBaxxHOW € YCTaHOBKA BIiAMOBIAHO OO BMHAxXoAdy, sika noegHye B cobi ogHy abo
Oinblie O3HaK i3 HaBe4EeHUX BULLE MEPEBAXKHMX YCTAHOBOK, MPW LIbOMY YCTaHOBKA Mae 3arasnbHy
OOBXWUHY MoHaza 5 M, nepeBaxHo GinbLue Hixk 10 M, 0co6nMBO NnepeBaxHo BinbLue HixX 15 M.

Hanbinbw nepeBaxHuM € nogpibHoBanbHW arperaTt BiAMOBIOHO A0 BMHAxXo4y, SIKU NMOEOHYE y
cobi ogHy abo Ginblue 03HaK HaBe4EeHUX BULLE NepeBaXHUX MNOAPIOHIOBANbHUX arperaris, Npu LbOMY
noapibHoBanbHWIA arperaT Mae pyHAaMeHT, NepeBaXXHO BETOHHUN YHOAMEHT.

Hanbinbw nepeBakHuM € nogpibHoBanbHUIA arperaTt BiAMOBIOHO A0 BMHAxXody, SIKUA NMOEOHYE y
cobi ogHy abo GinbLue 03Hak HaBeAeHNX BULLE NepeBaXHUX NOAPIOHIOBaNbHMX arperaTis, Npu LbOMY
noapiGHIOBaNbHWI arperat OCHaLEHU MOSTOTKaMu 3i cTani.

Haibinbw nepeBaxHMM € NoApibHIOBaNbHUIM arperaTt BigNoBiOHO A0 BMHAXOAy, KU MOEOHYE Y
cobi ogHy abo GinbLue 03Hak HaBeAeHNX BULLE NepeBaXHUX NOAPIOHIOBaNbHMX arperaTis, Npu LbOMY
noapibHoBanbHWI arperaT Mae onepauinHui NPUCTPIN.

Haibinbw nepeBaxHMM € noapibHIOBaNbHWIA arperaT BignoBigHO OO0 BUHAaxXoAy, SIKUA MOELHYE Y
cobi ogHy abo binblue 03HaKk HaBe4EeHUX BULLE NepeBaXHUX NOAPIOHIOBaNbHMX arperaris, Npu LboMy
noapibHoBanbHWMI arperaT mae macy GinbLue Hixx 100 kr, nepeBaxHO GinbLue Hixx 200 Kr.

Hanbinbw nepeBaxkHuM € nogpibHoBanbHUIA arperat BigMOBIOHO OO BUMHaxody, SIKUA NOELHYE Y
cobi ogHy abo binblue 03HaKk HaBe4EeHUX BULLE NepeBaXHUX NOAPIOHIOBANbHMX arperaris, Npu LboOMY
noapibHoBanbHWMI arperaT GinbLue HiXX Ha 75 mac. % CKOHCTpynoBaHWiA 3i cTani.

Cnoci® 3rigHO 3 BMHaxo4oM i yCTaHOBKA 3rigHO 3 BMHAXO4OM, SIKy 3aCTOCOBYHOTb Ansl HbOrO,
NOSICHEHi Binbll AeTanbHO HkYe y MepeBadkHOMY BapiaHTi 34IMCHEHHS, Skui 6yno BM3HAYEHO SK
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0Cco0ONMBO BUMOHUI BUMHaXiOHUMKAMWM LbOr0 BMHAxXody B XOAi KOMIMEKCHOI ONTMMI3auii Ta 3 SKMM
nepepobneHnii GpyxT MOXHa BMPOBNATM Yy NPOMUCHOBUX MacluTabax, SIKMA Marxe MOBHICTIO He
MICTUTb OpraHiyHMX PeYoBMH, Ma€E BMICT 3ani3a noHag 97 %, a TakoX 06'EMHY LWiNbHICTL NPUBMM3HO
1,5 1/M® 3 NpuMBRM3HO CEPUYHUMM YacTMHKaMK, ToOTO koediulieHT copmu npnbnmaHo 1 i
MaKkcMManbHUM po3mip YacTUHOK NpubNn3Ho 80 Mm.

Cnocib npautoe gk 6e3nepepBHMIA CNOCIO, Npu LboMYy 06pobneHnin maTepian TpaHCNOPTYETLCA 3a
OOMOMOrOK KOHBEEPHMX CTPIYOK.

Ak BUXiOHWA MaTepian OAepXylTb HEOOHOPIOHY 3ani3oBMiCHY komnoauuit. OpepxaHHs
BigbyBaeTbCA Ha BxoAi MOAPIOHIOBANbLHOIO arperaTty LWAsAXOM 3MillyBaHHA OpyxTy 3 KiNIbKOX
3anisoBMiCHUX dpakuin 6pyxty, a came "Oinux ToBapiB", 3BOPOTHOrO OPyXTy, CUPOBMHU OIS
noapibHIoBaYiB i NpecoBaHNX CTapux TPaHCMOPTHMX 3acobiB.

HeopaHopigHy 3amnizoBMiCHY KOMMo3uuito OpyxTy noapiOHOWTL y noapidHBanbLHOMY arperari
3rigHo 3 oir. 1, SKMU Mae rigpasnivyHoO perynboBaHy OMOPHY MNAUTY i MOKPUBHY NANTY, 3a SOMOMOroH
AKMX OOCTYMHY Mrowy Buxody noapibHeHoro martepiany 3 BigdineHHA Ans noAapibHeHHs MoxHa
3MiHUTK. Lle [Oo3BoNnsie KOHTPOMOBaTU cepefHii yac nepebyBaHHS 4YacTUHOK Yy BigAineHHi ans
noapibHeHHSs | cepeHi po3Mip YacTUHOK NoAapibHeHoro maTepiany. 3aBOskv po3TalloBaHii Ha OHi
BigOINeHHs Ansa NoApibHeHHs perynboBaHin OMOPHIN MAWTI MOXHA 3aKPUTU HIDKHIO 30HY BMXOAY, Tak
LLO 3anuMLIaETbCH NuLLe 30Ha BUXoa4y, po3TalloBaHa y BepXHi YacTuHi BigaineHHsa And noapibHeHHs.
B pesynbTaTi nogpibHOBanbLHWUIA arperat 3rigHO 3 BUMHAxXo4OM MOXE MnpautoBaTtu i SK wpegep, i 9K
uepavpaTop. Y MpoBefeHuNX eKcrnepumeHTax MogpibHIoBanbHUI arperaT B OCHOBHOMY Npauloe SK
wpeaep.

o Toro » noapibHoBanNbHUI arperat Mae CUCTEMY CYXOro 3HEMMUIIOBAHHA 3 MHOXWHOM binbTpiB
3 aKTUBOBAHUM BYIiNnsm.

[Ona BiOOKpeMneHHst opraHiYHMX i HeopraHidyHMX OoMiloK 3 nogpibHeHoro matepiany i ans
ofepXaHHA nonepeaHbO OYMLLEHOro Martepiany nogpibHeHMn wpegepoMm martepian nponyckawTb
Yyepes cenapauinHy yCTaHOBKY.

CenapauiiHa ycTaHOBKa MICTUTb Y cebe po3TalloBaHi OAMH 3a OOHUM Cenapavwito JOBIMX YaCTuH,
NoOBITPAHUI cenapaTtop 3 TpbOMa kKackagamu, ABa MarHiTHUX cenapaTopa 3 perynboBaHUMM
enekTpomarHiTamu gnsi MarHiTHoI cenapadii Ta cuTo.

MoTik maTepianie aHanisyeTbCA 3a OOMOMOrOK OBOX Nepwux npunagie susiBneHHa Kamepa
BUABNSAe iHopMaLilo Npo martepian woao opMn Ta po3Mipy YacTuH y nonepeHbo OYULLEHOMY
MaTepiani, a 6eanepepBHO npautotoumii bIY cnekTpomeTp BU3Ha4Yae AaHi BUMiptoBaHb sik iHdopMaLlito
npo marepian, gka Kopemnwe 3 XiMiYHUM cknagom martepiany, wWo gocnigxyetbcs. Lis posgineHa y
npocTopi Ta u4aci iHopmauia npo MaTtepian HaAcuUNaeTbCs 4vepes3 KOMM'IoTEpPHe KepyBaHHA [0
poboTa-copTyBaya, sikKuiAi Ha OCHOBI HaJaHMX JAHWUX BiOOKPEMITIOE BUABMNEHI AOMILLKM ab0o YacTUHU, SKi
He BignoBigatTh 3a3ganerigb BU3Ha4eHUM BUMOraM, y paMmkax CopTyBaHHS 3a JOMOMOrOK AaTUUKIB.

OunweHnn matepian noTiM NPOXOAWUTb Yepes iHWY 30HY KOHBEEPHOI CTPiYkW, Ae BiH 3HOBY
nigaaetecs aHanisy. lNpu uboMy €K Mpunagun BUSIBIEHHS 3HOBY BMKOPWUCTOBYIOTH Ge3nepepBHO
aitounii BIY cnekTpomeTp i 4OAATKOBUA PEHTIEHIBCLKUIA (PryoOpeCcUEeHTHUA CNEKTPOMETP, MpUyoMy
OCTaHHI Hagae gopaTkoBy iHpopMmauilo nNpo XiMiyHWK cknag (HoBa nepesipka PO3MIpiB YaCTUHOK,
Hanpuknag, 3a [JOMOMOrol Kamepu, Yy AaHOMy npoueci He BigbyBaeTbcs, ane Moxe 6yTtu
nepenbaveHa). 3anucaHa npu LbOMY iHOpMauis Npo MaTepian MOPIBHETLCA 3a [OMOMOIOH
npunagy obpobku [gaHWX 3 HagaHUMW MNOMepefHbO BU3HAYEHUMW KpUTEpiaMW maTepiany, sKi B
AaHoMmy Bunagky OynuM cnpsiMoBaHi Ha HasBHICTb BUOpaHUX OpraHiyHUX i meTaneBux [AOMILLOK,
30KkpemMa Mmigi.

Akwo BCi KpuTepii MmaTepianis 6ynv BUKOHaHI, ogepXXaHuii MaTepian BUOAETLCS K NepepobneHnii
OpyXT | TPAHCNOPTYETLCA KOHBEEPOM Ha CKNag.

BussneHa pgpyra iHdopmauilo npo martepian 36epiraetbCa Ha KOMM'IOTEPi Ta MOB'A3YETbCA 3
Yacom BupobHuuTBa abo Bunycky. Lis iHdopmauia npo maTepian nos's3aHa 3 BiOMNOBIAHOKW MapTieto
3a gornomMoror umMdpoBoro ceptudpikata, akun Moxe OyTu JOCTYMHMI KITIEHTY ANSA nodanbLlioro
BMKOPUCTaHHS Ta siKMiA 403BONsE KBanidikyBatu 6pakoBaHuMi NPOAYKT AN NEBHMX 3aCTOCYBaHb.

BignosigHa ycTtaHoBKa ocHalleHa KOMM'IOTEPHUM KepyBaHHAM, WO O03BOSISE pearnidyBaTu pisHi
3BOPOTHI 3B'A3KM, TOOTO KepyBaHHS NMPOLECOM 3arexHo Bif BMSIBNEHMX BNacTMBOCTEN martepiany. Y
LbOMY BapiaHTi 34iiCHEHHs1 poboyi napaMeTpu NogpibHIOBaNbHOrO arperaTy, TOYHiLe NPOAYKTUBHICTb
i po3TallyBaHHSA PYXOMUX MNAAcTUH Y 30HI BMXOQY KOHTPOMOBanu 3anexHo Bid nepLuoi iHgopmalil
npo martepian, BUABMEHOI 3a [JOMOMOrow kamepwu. 3MiHa cknagy HeO[HOPIAHOI 3ani3oBMiCHOT
komnoswuuii 6pyxTy BigbyBanacs 3anexHo Big BuMiptoBaHb BIY abo BMMiptOBaHHA pPEHTreHiBCbKOI
dnyopecueHuii. Ha notoyHomy eTani po3pobku Le HanawTyBaHHSA 3AINCHIOETLCA 3a [OMOMOIoH
BidyanbHOI IHCTPYKLIT ANs onepaTopa ekckaBaTopa, sika NMokasyeTbCsd MOMY Ha Aucrnnel Ta nokasye,
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AKY KinbKiCTb dppakuii 6pyxty notpibHo BBectn. OgHak y gaHOMy Bunagky OGakaHUM pPIlLEHHSAM €
aBTOMaTM30BaHa nogava.

Cnocib i yctaHoBKa HanawToBaHi Ha OTpMMaHHA TpeTboi iHdopmauili npo maTtepian Big
nepepobHMka BTOPMHHOIO MaTepiany i Ha OCHOBI Uiei TpeTboi iHopMmaLii npo maTepian And
KOHTpOrmto pobounx napameTpiB noAapibHIOBanNeHOro arperaTy i ckrnagy HEOAHOPIAHOI 3ani30BMICHOI
Komnosuuii BpyxTy. Xoya Ler 3BOPOTHUA 3B'A30K Hapasi MOXHa nepeBiputn nuue 3 QiKTMBHUMMN
EMMIpNYHUMKM  3HAYEHHAMM 4Yepe3 BIACYTHICTb CNpaBXHbOro nepepobHuka, aganTauis cuctemu
npautoe BignoBigHO 40 BUHaxoay.

3aBasiku 6e3nepepBHOMY BUSIBIIEHHIO iHGpOpMaLii Mpo MaTtepian, KepyBaHHIO OTPMMaHUM 3 Hel
npoLecom Ta NnodanbLlUoro BUSBIEHHS BMAIMBY TUMW CaMUMU NMPUCTPOSMWU BUSIBIIEHHA MOXHAa BUTigHO
OTPMMaTK KOMMMEKCHi Habopu AaHux, ki JO3BONSATb TPEHYBATU HEWPOHHY Mepexy, Lob 3pobuTu
3BOPOTHMI 3B'A30K PIBHOMIPHUM BinbLl TOYHMUM i 3MEHLLMTU NOTPEOY B 3HAHHSIX EKCMEPTIB.

MoapibHoBanbHUI arperaTt BigMNOBIAHO OO BUHAxXo4y Ta MOro nepeBakHi BapiaHTU 34iINCHEHHSI
MOSICHIOIOTLCA Ta ONUCYIOTBECA BiNbLl AeTanbHO HUXKYE 3 NOCUMaHHAM Ha gogaHy dirypy. Mpu ubomy
Ha cpirypi 306pakeHo:

gir. 1 € cxemaTuyHUM 300pakeHHAM MonepedyHoro nepepisy noapibHBanbLHOro arperaty
Bi4NOBIOHO OO BMHaxody B 0COGMMBO nNepeBaHOMY BapiaHTi 34iNCHEHHS.

Ha oir. 1 nokasaHum npuknag cxeMaTU4HOro 306pakeHHA MOnepevYHOro nepepisy nepeBaxHoro
noapibHioBanbHoro arperaty 10 BignoBigHO OO BMHAxXo4y.

MoppibHioBanbHUn arperaT 10 30kpema € npugaTHUM [0S 3aCTOCYBaHHSA y cnocobi 3rigHo 3
BMHaxo4om abo B yCTaHOBL BigNoBiAHO A0 BMHAxXoA4y i MiCTUTb BigAineHHs 12 ana nogpibHeHHs.

BiggineHHa 12 ons noAapiOHEHHs1 MICTUTb BMYCKHWIA OTBIp 22, Yepes3 KM KOMMNo3uuia OpyxTy
Moxe 6yTun BBeAeHa y BigaineHHs 12 ona nogpibHeHHs, ska nogaeTbCa Hanpuknag, Yepes3 KOHBEEPHY
cTpiuky 18a. Kpim Toro, BigaineHHs 12 gons nogpidHeHHA MicTUTb OBi 3oHM 14a, 14b Buxoay.

Mepwa 30Ha 14a BMxoQy po3TalloBaHa y BEPXHi YacTWHI BiggineHHA 12 ansa nogpibHeHHs | mae
nepwun perynboBaHui enemeHT 20a, SKMN NpusHavYeHun Ans o6MexeHHs AOCTynHoi B 30Hi 14a
BMXO4y nnouwli Buxoay noapibHeHoro maTepiany 3 BiggineHHa ana nogpibHeHHs 12. Mepwwun
perynboBaHuin enemeHT 20a BUMKOHaHWI y AaHOMY BMNAaAKy SK rigpasrivyHO peryrnboBaHa MOKpUBHA
nnuTa.

Opyra 3oHa 14b BuMxoady po3TallOBaHa B HWXKHIN YacTuHI BigdineHHs 12 ona nogpibHeHHs i mae
apyruin perynboBaHuin enemeHt 20b, kM nNpusHayeHun ans obMmeXXeHHs OO0CTYMNHOI y 30Hi 14b
BMXOQY Nnowi BMXody nogpidHeHoro maTepiany 3 BigdineHHa 12 gna nogpidHeHHs. [Opyrun
perynboBaHun enemeHt 20b B gaHomy BuMnagKy BUKOHAHWA SIK TigpaBrivyHO perynboBaHa OnopHa
nnuTa, Ska BUKOHaHa 3 ABOX YacTWH Yy hOpMi KranaHa 3 ABoMa CTyIKaMmu.

Ha cir. 1 MoxnumBicTb perynioBaHHsA perynboBaHux enemeHTis 20a, 20b BkaszaHa noaeiHUMUK
cTpinkamn. KoxHa 3oHa 14a, 14b Buxogy nokputa rpatamu, ski 3anobiraioTb Buxogy 3aHagTo
BENWKWX YaCTWHOK i3 BiaaineHHs 12 ans noapiBHeHHs. 'paTu B 3oHax 14a, 14b BUXOay NepeBaxHO
MOXYTb OYTWM CKOHCTPYMOBaHi 3 perynbOBaHUMK pPo3MipaMu CiTOK i/abo 3 MOXMMBICTIO OOOPOTHOI i
HEpPYMHIBHOI 3aMiH.

Y BigaineHHi 12 gna noapibHeHHs KoMno3uuia BpyxTy NoapiGHIETECS POTOPOM 16, OCHaLLEeHUM
monoTkamu. llicna neBHoro yacy nepebyBaHHA B nepebyBaHHA Y BigdineHHi 12 ana nogpibHeHHS
noapibHeHi YacTMHKM BUXoaATb 3 noApibHoBanbHoro arperaty 10 yepes ofHy i3 30H 14a, 14b Buxoay
i MOXYTb NogaBaTUcs AnNst nodanbLluoi 06pobku, Hanpuknaga, Yepes KOHBEEPHI cTpidkm 18b, 18c.

3a ponomorolo KepyBaHHS perynboBaHumu enemeHtamyn 20a, 20b moxHa KoHTpornoBaTu
cepefHin Yac nepebyBaHHA YacTUHOK Yy BiagineHHi 12 ona nogpibHeHHs. [1o TOro xx 3aBAsiKU OpYromy
perynboBaHoMy erneMeHTy 20b MOXHa MOBHICTIO 3akpuTu Jpyry 30Hy 14b Buxogy, Tak LWo
noapibHoBanbHWi arperaT 10 MOXHa NepeBeCTU 3 peXxnMy Liepavpatopa y pexuM wpegepa.

MOCUNANBbHI NO3HAYEHHA

10 MNoppibHoBanbHWI arperat

12 BigaineHHsa ans noapibHeHHst

14a-b 30Ha BMXogy

16 poTop

18a-c KoHBe€EpPHa CTpidka

20a-b perynboBaHui ernemMeHT

22 BMyCKHWIA OTBIp

SOPMVYJIA BUHAXOLOY

1. Cnocib ogepxaHHs nepepobneHoro 6pyxTy, WO BKoYae B cebe HacTynHi cTagii:
a) ogepxaHHsa abo 3abesneyeHHs HEOQHOPIQHOT 3aNi30BMICHOI KOMMNO3ULi BpyxTy,
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©0) nogpibHEHHA HeoaHOPIAHOT 3ani3oBMICHOI koMno3uuii 6pyxTy y noapibHioBansHoMy arperati (10)
ONga oTpMMaHHs nogpibHeHoro martepiany,

B) BiJOKPEMIIEHHS1 OpraHidHMx Ta/abo HeopraHiYHMX OOMIWOK Big noapibHeHoro martepiany Ans
OTPUMaHHA NonepeaHb0 OYULLEHOro MaTepiany,

r) aHanizyBaHHs OYULLLEHOro MaTtepiany 3a 4ONOMOrol 04HOro abo BiNbLUOT KiNbKOCTI iHWKX Npunaais
BUSIBMIEHHA AN BUSIBMEHHS LWOHaWMeHLWe OAHiel Apyroi iHdopmalii npo maTepian i cOpTyBaHHSA
KOMMOHEHTIB nonepeaHbO OYMLLEHOro MaTtepiany Ans OTPMMaHHSA OYULLLEHOro MaTepiany, Nnpu LboMy
BUOINEHHS BiaOYBaeTbCA 3aneXHo Big nepLloi iHpopmadii npo matepian, i

[) aHanisyBaHHS OYMLLEHOro maTtepiany 3a 4ONOMOrok ogHoro abo GinbLUOi KiNbKOCTI iHWKWX npunagie
BUSABMNEHHA N5 BUSIBIIEHHS LOHAMMEHLLE OAHIET Apyrol iHdhopMaliil npo maTtepian,

€) 3icTaBneHHs BUSBMEHOI Apyroi iHbopMalii npo martepian i3 3asganerigb BUSHAYEHUM KpUTEpIiEM
mMartepiany, HagaHum gpyrin iHcpopmauii npo matepian,

npyv LUbOMY O4YULLEHUI MaTepian BMBOOUTLCHA SK BTOPUHHWIA OPYXT, SIKWO Apyra iHdopmauis npo
mMaTepian BianoBigae HagaHoOMy 3asfanerifb BU3HA4YEHOMY KpUTEpito maTepiany.

2. Cnocib 3a n. 1, 32 AKMM BiOOKPEMIIEHHSI OpraHiyHMX i/abo MeTaneBux OOMILLIOK Ha cTagii B)
BKNtodae B cebe aBi abo Ginble, nepeBaxHO Tpu abo Ginblue, 0cobnMBO NepeBaxkHO 4YOTMpK abo
BinbLue, pisHMx poboumx onepadin, ki BMOMpaTb 3 rpynu, WO BKNoYae B cebe posaineHHs JoBrnx
YaCTWH, NOBITPSIHY cenapauito, MarHiTHy cenapauito i IPOCitoBaHHS.

3. Cnoci6 3a 6ygb-akum i3 nn. 1 abo 2, 3a AkMM COPTYBaHHA Ha cTagil r) 34INCHIONTb
aBTOMaTU30BaHMM MpPUMagoM, MEePEBaXHO MHEBMATUYHMM nicToneTtoM abo MaHinynsaTopom,
nepeBaXxHO MaHiMynsTopom.

4. Cnoci6b 3a 6ygb-akum i3 nn. 1-3, 3a SKMM LWOHaMMeHLWe nepLly iHopMauito npo Matepian i/abo
LOHaNMeHLLEe Apyry iHdopMauilo Npo maTepian, nepeBaXHO BCK iHGOpMauito Npo martepianuy,
BUSABMSIOTE 3a OOMOMOrOK MPOCTOPOBOro i/abo 4acoBoro, NMepeBaXkHO MPOCTOPOBOMO i YacOBOrO,
PO3AiNeHHs, Tak WO B KOXXHOMY BMMNagKy OTPUMYIOTb iHOpMaLiiHuin Npodine 3 NpocTopoBuM i/abo
YacoBUM PO3[iNeHHsIM, i/abo npu LbOMYy aHanidyBaHHA Ha ctagii r) i/abo cragii a), nepeBaxHoO Ha
ctagii r) i cragii 4), BUKOHYETbCS 3 BUKOPUCTaHHAM oOpHOro abo Ginblie, nepeBaxHO ABOX abo
Oinblwe, pisHMx MeTodiB, fAKi BuBMpalOTb i3 rpynu, WO BkNOYae B cebe peHTreHiBCbKMN
dnyopecueHTHUA aHanis, OnTMYHE pOo3ni3HaBaHHA 300paXeHb, MepeBaKHO 3 BUKOPUCTAHHAM
WITYy4HOro iHTenekTy i 14 abcopbuinHoi cnekTpockonii, 3okpema BIY abcopbuinHoi cnekTpockonii.

5. Cnocib 3a 6ygb-sikum i3 nn. 1-4, 3a SKMM KOMMO3MLUIE HEOOHOPIAHOT 3ani30BMICHOI KOMNO3WUiT
OpyxTy KepyloTb 3anexHo Big neplioi iHgopmauii npo Martepian i/abo pgpyroi iHdopmauii npo
MaTepian, nepeBaxHO MepLwoi iHdopmauil npo Mmartepian i Apyroi iHdopmauii npo Matepian,
0CcobONMBO MepeBaXKHO LUMSAXOM 3MiHW BiAHOCHOrO MacOBOrO CHMIiBBiAHOWEHHS ABOX abo OinbLioi
KiNbKOCTi 3ani3oBMiCHMX dpakui OpyxTy B HEOOHOPIOHIM 3ani30BMICHIA KOMMNO3WLiT OpyxTy.

6. Cnoci6 3a 6yagb-akum i3 nn. 1-5, 3a skum nogpidbHeHHs Ha cTagii 6) KOHTPOMIOETLCA 3anexHo Bif
nepwoi iHdopmauii npo matepian i/abo Apyroi iHdopmauil Npo martepian, nepeBaxHO nepLuol
iHdopMmauii npo matepian i gpyroi iHdopmauii Npo martepian, Npyu UbOMYy MEepeBaXKHO 3MiHIOKTHCA
oaunH abo Binblie pobounx napameTpiB nogpidHoBansHoro arperaty (10), ski BubupatoTs 3 rpynu, Wwo
BKItovae B cebe poamip BiggineHHs (12) ans noapibHeHHs, po3mip OOCTYyMHOI y 30Hi (14a, 14b)
BMXOAY NIOLLi BUXOAy i WBKAKOCTI poTopa (16), 0bnagHaHOro MonoTkamu.

7. Cnocib 3a 6ygb-gkum i3 nn. 1-6, 3a AkMM Npy noganbllii nepepobui nepepobneHoro Opyxty
BUSBMAIOTb LOHAWMeEHLLe OoOHY TpeTio iHdopmauil Npo martepian, Npy LbOMY CKnad HeoAHOPiAHOI
3ani3oBMIiCHOI KOMMO3uLii OpyxTy, NepeBaXXHO BiOHOCHE MacoBe CNiBBIOHOLUEHHSA 3ani3oBMICHUX
dpakuin OpyxTy B HEOOQHOPIOHIN 3ani3oBMICHIN komno3uuii 6pyxTy, i/abo noapidbHeHHA Ha cTagii 6),
i/abo BiOOKpeMIeHHA Ha cTafii B) KOHTPOMIETLCHA 3anexHo Bi4 LWOHANMeHLWe OAHiel TpeTboi
iHdbopmauii npo maTepian.

8. Cnocib 3a 6yab-gkum i3 nn. 1-7, akun € 6esnepepBHMM abo HaniBGe3nepepBHNM Cnocobom, npu
LbOMYy MepeBaXHO noapibHeHM maTepian i/abo nonepegHbO o4MLLEHWUA MaTepian, i/abo ouneHnn
mMaTepiarn, nepeBaxHo BCi Ui maTepianu, WoOHaNMeHLLEe YacTKOBO, HanpaBnaloTbCA Yepe3 KOHBEEPHI
cTpiykm (18a, 18b, 18B) i/abo BibpaLiiHi TpaHCMOPTHI Xx0onoo6wu.

9. YcTaHoBKka gnsi nepepobku OpyxTy, rofIOBHUM YMHOM, ONS 34iIMCHEHHS cnocoby 3a Oyab-sikuM i3 nn.
1-8, gka MiCTuTb:

LLOHaNMeHLWe oauH nogpibHoBanbHun arperaT (10) ans noapibHeHHs HeoAHOPIAHOT 3ani30BMICHOT
KoMnoawuuii 6pyxTy,

3acib 4nsa BiJOKPEMIIEHHS OpraHiyHMX Ta/abo meTaneBux AOMILLIOK 3 NoapibHeHoro matepiany,

OOoMH abo Oinbly KiNbKICTb Neplwmnx NpunagiB BUABMEHHSA ANs aHanidyBaHHA OAepXXaHoro nicrs
BiJOKpPEMIIEHHs MaTepiany Ans BUSBMEHHS nepLuoi iHdhopmadii npo maTepian,

3acid gns aBTOMaTU30BaHOIO COPTYBaHHSA YacTWH 3 O4ep)KaHoro nicnsi BiJOKpeMIeHHs MaTepiany
3anexHo Big nNepLioi iHdopmaLii npo matepian,
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oavH abo Oinbluy KinbKiCTb APYrMX MpunagiB BUSIBIIEHHSA AN aHani3yBaHHSA OAEepXaHoro micns
COpTYBaHHA MaTepiany Ans BUABMNEHHS Apyrol iHdopmaLlii npo matepian, i

npunag o6pobku aaHmx, HanawTOBaHUIM Ha MOPIBHAHHA APYroi iHdopmalii Npo maTtepian 3 HagaHuM
3a3ganerigb BU3HAYeHUM KpUTEpIiEM MaTepiany i Ana BMBELAEHHSA mMaTepiany, o4vLeHoro B npunagi
SIK nepepobneHoro 6pyxTy, SAKWO Apyra iHhopmalLis Npo maTepian BignoBigae HagaHoMy 3asaanerigb
BM3HAYEHOMY KpUTEpIl0 MmaTepiany.

s

Komn'totepHa BepcTka O. Psibko

1O "YkpaiHcbkuil HaUioHanbHWUIA ogic iIHTENeKTyanbHoI BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601
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