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Ipoananizosano ocobaugocmi MOPUHHUX MEMOAi8 PO3POOKU HAPMOBUX POOOBUUY MA YUHHUKU HE2AMUBHO20
BNIUBY KOJICHO20 3 MemOOi6 Ha CMAaH HAGKOTUUIHbO20 cepedosuwya. Bemanoeneno, wo y pasi snuscenna pH nnac-
moeoi 800U 00 3Hauens, meHuiux 7,0, 3pocmae Hebe3nexa Koposii 0b6caonux mpyod y c8epoIo8UHAX, SIKi HE eKChTy-
amytomucs. Po3zensodaomecs 3axo0u, cCNpaMo8aHi HA NONEPEONCeHH S 3A0PYOHEHHS HABKOTUULHbO2O Cepedosulyd.

KirouoBi crioBa: TeHepallis TeTia, 3aBOHSHHS, TPOMHUCIIOB] BOJIN, TEPMiTHI METOIH, KoedilieHT HadhToBiAIaUi.

Tpoananuzuposanvt 0cobeHHOCIMU BMOPUYHBIX MEMOO08 PA3PAOOMKU HEPMAHBIX MeCMOpOAHCOeHUll U pak-
MOpbl HE2AMUBHO20 GIUAHUS KAAHCO020 U3 HUX HA COCMOSHUE OKpydcaloujeli cpedsl. YcmaHnoeneHo, Ymo npu cHu-
arceruu pH nnacmosoii 600vl 0o 7,0 8ospacmaem onacHocmv Koppo3uu 06CadHblXx mpyb 8 HeeKCHIyamupyemoix
ckeadcunax. Paccmampusaromes Meponpusamus, HanpasienHvie Ha NpedynpexcoeHue 3azpsa3HeHus oKpyscaiouyel

cpeowi.

Kntouerbie croBa: TE€HEpalusa TErja, 3aBOAHCHUSA, MPOMBITIJICHHBIE BOAbI, TCPMUYCCKUE METOMBI, KOZ—)CbeI/IlII/I—

€HT He(TeOTAauM.

The features of the second methods of development of the oil-fields and factors of negative influence are ana-
lysed each of methods on the state of environment. It is set that in the case of decline of pH of water to the values
less 7,0 the danger of corrosion of conduits in mining holes, which are not exploited, grows. Measures, directed on

warning of contamination of environment, are examined.

Keywords: generation of heat, water, industrial water, thermal methods, coefficient of oil.

MocranoBka 3axavi. Ha nanuii uac po3pobka
POIOBHUII Ha MPUPOJHOMY PEXHMi eKCIuTyaTamil
LJISIXOM 32BO/IHEHHS 1a€ 3MOTY BHILYYMTH 3 HAJp
Yy CepeZIHbOMY JIMLIE YBEPTh I'eOJIOTIYHMX 3araciB
HadTH. BripoBamkeHHS NesKUX TeXHIYHUX PillleHb,
30KpeMa TaKkuX SK CTUMYJIOBaHHS PoOOTH cBepl-
JIOBMH Ta 30iJIbIIEHHS TYCTOTH Mepexi BHI00YB-
HUX 1 HATHITAJIBHUX CBEPJIOBHH, Ja€ 3MOTY Y Jie-
Kilbka paziB MigBUIINTH HaTOBiAmady 3 Tiacra,
arie OUTHIN 3HAYHUMN 11 IPUPICT MOXKHA OTPUMATH Y
pa3i 3acTOCyBaHHS HOBHUX METOIiB PO3POOKH po-
JTOBUIIL HA(DTH.

JocaimkeHns,, cnpsMoBaHi Ha MiJBUILEHHS
koedillieHTa BHUTICHEHHS Ha(TH i3 TMOp MOPOAH-
KOJIEKTOpa LUIIXOM 3aCTOCYBAaHHS HOBHX METOJIB
po3pobkn, NPOBOASITHCS, MOUHHAKOUH i3 50-x po-
kiB. OJJHaK HAKOTIMYEHWH 3 TOTO Yacy JIOCBiJ| CBiJl-
YT, IO CYTTEBO MiABUILUTH HadTOBiAAaYYy TIOKH,
IO He BAAETHCA.

3anexxHo BiA (roina, sKAH HArHITAETLCS Y
TJIACT, OCHOBHI METOJIM, IO 3aCTOCOBYIOTHCS JIJISI
MiBUIIEHHS KoedillieHTa BUITydeHHS Ha(TH, MO-
>KHA TIOIJTUTH HA ABi TPyIH:

— HardiTaHHg (OB HA BOAHIN OCHOBI (Ma-
pa, nonimepw, [TAP Ta in.);

— HarHiTaHHS Ta3iB (ra3onofiGHi ByrieBo/Hi,
BYTJIGKUCIIMI Ta3, MOBITPs MPU BHYTPIIIaCTOBOMY
TOpiHHI Ta iH.).

Mertoau niaBuuieHHs HadTOBiAmaui MoOXHA
MOJIIJIUTH HA JIBA THUIMH Y MOPSAKY 3MEHLICHHS iX
3HAYEeHHS:

— TeruioBi Meronu (TapoTterioBa oOpoOKa,
Oe3nepebiliHe HarHiTaHHS Map, cyxe i BoJiore
BHYTPINJIacTOBEe TOPiHHS), METOK BHUKOPWUCTAHHS
SKUX € BBeJleHHS a00 reHepallis y TUIacTi Tera 3
METOI0 3HKEHHS B SI3KOCTi Ha(hTH;
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— XiMiYHI MeToIY (HarHiTaHHS PO3YHHIB XiMi-
gHUX pedoBuH: [IAP, momiMepu ToI10), iX BUKOPH-
CTaHHS MPOBOAWTHLCS 3 METOKO MOKPALICHHS 3aBO-
JTHEHHSI BHACTII/ZIOK 3HW)KEHHS HATATY Ha TpaHuLi
BOZOHA(TOBOTO poO3MiJieHHS abo 3aBASKH 30iJTb-
IIEeHHS B’SI3KOCTI BOJM, SIKa HarHIiTaeThes (ToTimMe-
pH), a TAKOK B PE3yJIbTaTi CHIJILHOT Ail LMX ABOX
MEXaHI3MiB.

HeoOxinHicTs 3acToCyBaHHS Pi3HUX METOMIB
MigBUINEHHS HaTOBiAmAYi, KOXHUN i3 AKHX €
e(eKTUBHUM TiTbKW y BU3HAYeHil obnacTi, mosc-
HIOETBCSl PI3HOMAHITHICTIO XapaKTepUCTHK HadTO-
BUX pomoruii. ToMmy, mepin HixK riaHyBaTH pobo-
T IOJI0 3aCTOCYBAaHHS TOTO YH iHIIOTO METOIY
MigBUIeHHsT KoedilieHTa HadTOBiNmAYI HAa KOHK-
PETHOMY POJOBHIL, HEOOXiHO BUPIIIHUTH HU3KY
MUTaHb, MOB’A3aHUX i3 PI3HUMU MapaMeTpamH, sKi
XapakTepH3yloTh Lie POJOBHLLE. Kle LBOTO, He-
00XiTHO BpaxyBaTH BCi YMHHUKH, TIOB’s13aHi i3 He-
0E3MEeKOI0 MOPYIIEHHS! €KOJIONYHOI OOCTaHOBKH,
OCKIJIbKM KOKEH 13 METOJIB MiJABHINEHHS HAPTO-
BiJlJadi HAHOCHThH INKOAY HABKOJHMIIHBOMY Cepe-
JIOBHIILY.

Meronogoriuna vactuHa. [IpoGnemamu
BIUTUBY BTOPUHHUX METO/IiB Ha HABKOITUIIIHE Cepe-
JoBHIIE 3aiMaiucs Taki BueHi sk Kecenbman I'.C.,
[TorioB A.A., bapanoscwkuii B./I., Kocapruna B.I'.
Ta iH.

[lpu BTOpMHHOMY BHAOOYBaHHi HadTH (3a-
CTOCYBaHHSI METONly 3aBOJHEHHS) B TIOKJIaJ HaTHi-
TalOThCSA TIPOMHUCIIOBI BOJH, SIKi TIPOXOISATH TIOTIe-
pPeIHE OUUILEHHS. Y MPOLECi OUMIIEHHS MPOMUC-
JIOBUX BOJ HEOOXIiJHO BHUOAIWTH 3aJ1i30 1 3BAKEHI
TBep/i YacTUHKH, a micis (ineTpamii gogatu He-
BEJIMKY KiJTBKIiCTh OicynmbdaTy HaTpiro uis BUAa-
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JICHHSI 3 BOAM PO3UYMHEHOrO KHUCHIO. J[ns 3anobi-
raHHs YTBOPEHHIO TBEPAMX OCAAiB Ha CTiHKax
TpyO HeobOximHO aoaaTh y Boay Ttpunosidocdar
HaTtpito. IIpouec BBeneHHs IMX T00aBOK € Mpoc-
THM, a X KOHLEHTpALis € HACTUTbKH HE3HAYHOIO,
110 HEe MOXKE 3aBJIATH HIKOJAW HABKOJIMIIHBOMY Ce-
penosuiy. Lo x cTocyeTbcs camMUX MPOMMCIIO-
BUX BOJ, Ki 30UpalOThCS i BUKOPUCTOBYIOTBCS Y
BEJIMKUX 00’€Max, TO BOHU CTAHOBJISITH MOTEHLiH-
Hy HeOe3rneKky Juis HaBKOJIMIIHLOTO Cepe/lOBHIIA:
X BUTIKAHHS MOKE CIIPUUUHUTH 3a0pyIHEHHS T10-
BEPXHEBUX Ta MiA3€MHHUX BOJI.

Jis minBuieHHs HadTOBiAAadYi BUKOPHCTO-
BYIOTb TAKOX i XiMiuHi PEYOBHHH. 3 LI€IO0 METOIO
3aCTOCOBYIOTh JIBA MPOLECH 3aBOJHEHHS: XiMiuHe
Ta MitenspHe. [Ipu nepimomy y npomMHcioBy BOAy,
uie A0 il Har"iTaHHA Yy TJIacT, BBOASATHCS XiMidHi
J100aBku. PO3pi3HAIOTH TpH BUIW TaKWX ;[06a301<
KayCTHKHM (TiIPOOKCHA HATPIO, CHJIKAT HaTpifo,
TiIPOOKCH]L aMOHIKO TOLIO); MHUIOUi 3aCO0M i nosi-
MepH (Tosiakpuamiz i mosicaxapua). 3akaqyBaH-
HSl XIMiYHUX PEHYOBHMH MOXKE MPOBOAMUTHCS BIPO-
JIOBXK TpUBasioro uacy. [Ipore Hemae HeOOXiTHOCTI
30epiraT¥ Ha pPOJIOBMIII BEJMKY KiJIbKICTh XiMiu-
HUX pevoBUH. HaHeceHHs mMOTeHUiHOT LIKOIU
HABKOJIMIITHEOMY CEPeIOBHINY Y MPoIeci XiMigHO-
IO 3aBOJHEHHS MPAKTUYHO HE BiaOyBaeThes. Jluiie
He3HauHa 4YacTHHA XiMIYHWMX PEYOBHH, fiKa i3 BO-
JIOI0 HarHiTaeThes y TOKJIaJ, MOBEPTAETHCS 3 MPO-
MUCIIOBOIO BoJot0 i HadToto. [Ipomuciosa Bona,
L0 HaAIMIIIA 3 CBEPIJIOBUHU i3 PO3YMHEHUMU Xi-
MIYHHMH PEUYOBMHAMH TIPOXOJUTH CHCTEMY OYH-
LIEHHS, TMICIs YOro MO)Ke 3HOBY 3aKadyBaTHUCS Y
MOKJIaI.

Konu s 3aBOAHEHHS BUKOPHCTOBYETHLCS
MPOMHKCIIOBA BoJia i3 JOOABKAMM XiMIUHMX pevo-
BUH, HeOe3neka 3a0pyAHEHHS HaBKOJIMILIHBOTO
cepefoBHILA MOXKe OyTH BUKJIMKaHa: 1) MicLleBUM
3a0pyHEHHSIM TIOBITPST CIPKOBOJHEM, SKHUH BHJi-
JIMBCS i3 MPOMMCIIOBOT BOAM y npoueci ii ouuLieH-
H; 2) BUTIKAHHAM XIMIYHWX PEYOBHMH TN uac ix
TPaHCTIOPTYBaHHS, 30epiraHHs Ta HarHiTaHHi; 3)
BUTIKaHHAM TIPOMHCIIOBUX BOJ Ha TOBEpxHIO (i3
CXOBMII i T.7.); 4) BUTIKAHHSIM XiMIYHUX PEUOBWUH
i3 TpyOOMNPOBOIB, SIKi 3HAXOJAATHCS MiJl BUCOKHUM
TUCKOM; 5) BUTIKaHHSIM XIMIYHHUX PEUYOBHH i3 TO-
IIKO/KEHUX CBEPUTOBUH Y HETJTHOOKI BOJOHOCHI
TOPU3OHTH; 6) BUTIKAHHSM UIKiIJIMBUX PEYOBHH 3
HEMNPaBWIILHO JIIKBiZIOBAHUX CBEPJIOBUH Y HETJIU-
00Kl BO,Z[OHOCHi TOPU30HTH (TaKi BUTIKAHHSA MOX-
JTMBI, TOJ, KOJIM THCK Y TOKJIaJi 301TbIINBCS BHA-
CIIIIOK MPOBEJCHHS Onepauii o0 MiABUILEHHS
koeditieHTa HadTOBUIYYEHHS); 7) BUTIKAHHAM 11O
TPIlIMHAX y PO3TAIIOBaHI BHINE BOJOHOCHI TOpH-
30HTH; 8) OMyCKaHHAMY, SKi BUKJIMKaHI XIMIYHOIO
Jierasaui€ero nopoy.

[Tpouec MiLENsPHOrO 3aBOJHEHHS BKJIIOYAE
4OTHpH OKpeMi (ha3u HarHitaHHs peuoBuHU. Orne-
parlisi TOUYMHAEThCS i3 3aKadyBaHHS TPICHOI abo
ciiabkoconeHol BOAHM, HeOOXimHOT [JiI BCTaHOB-
JeHHst conoHocti i pH y mokmaai. Tlicas uworo
MPOBOJISITH 3aMOMIOBYBaHHS MiKpOEeMYyJibCil Mille-
JISIPHOTO PO3YMHY, IO CKJIaAy SKOro BXOISTH TO-
BEPXHEBO-aKTUBHI PEUYOBHHH, CITUPTH, BYTJIEBOI-
HeBulM po3uuHHMK. [lig yac Tperhoro eramy 3aka-
YyBaHHS y CBEP/UIOBUHY HArHITaeThCs MoOJiMep-

Hull po3uuH. Bonoziroun migBUILEHOO B’SI3KIiCTIO,
BiH cripusie Oiibll ePEKTHBHOMY BUTICHEHHIO Ha(-
TH Ta MikpoemyJbcii. Hampukinui onepauii mpo-
BOJMTHCS HArHITaHHS BOJM 1 TIPOLIEC TIePEeXOIUTh Y
3BUYaiiHe 3aBOJHEHHSI.

Xoua npouec MiILENAPHOTO 3aBOAHEHHS €
OiNblI CKJIQJIHUM TIOPIBHSIHO 3 XiMiYHMM, HOro
BIUTUB Ha HaBKOJIMIIHE CEpPeIOBUILE € TaKUM, K i
MpH XiMIYHOMY 3aBOAHEHHi. lIponenypa 3 HarHi-
TaHHS PiJIMHKA BUMAarae MpUCYTHOCTI J0/aTKOBOTO
o0naJHaHHS Ha YCTi CBEP/IOBUHH, TPAHCTIOPTHUX
3ac00iB, CXOBHII] TOLIO.

Pe3yabTaTH gocaigkens Ta iX 06roBopeH-
. Byab-siki Meronu miABUILEHHS KoedilieHTa
Ha(TOBUITyUeHHS Ti€kO UM IHIIOK MipOIO HeraTHB-
HO BIUIMBAlOTh Ha CTaH HAaBKOJMLIHBOTO Cepemo-
Buiia (tad. 1).

3a0pyaHEHHS MiA3EMHUX 1 MOBEPXHEBUX BOJ
MOJKe HaOyTH cepHO3HMX MaciiTabiB y TUX BUMAJ-
Kax, KOJIM MPOTATOM TPUBAJIOTO Yacy 3ajMIIalOTh-
CsS HEBUSBJICHVWMH BHUTOKH XIMIYHUX PEUOBUH i3
am0apiB, a TAKOXK i3 MOIIKOAKEHHUX i JIIKBiTOBAHUX
CBEp/UIOBHH. BpaxoByrouM BesuKy HMOBIPHICTb
HaHECEHHs IIKOIW HaBKOJHUIIHBOMY CEpedOBHILY
HEOOXiTHO CepHO3HO CTaBUTHCA IO OIiHIOBaHHS
TEXHIYHOT XapaKTePUCTHKKU OOJaAHaHHA 1 3.ilic-
HIOBATH MWJILHWH KOHTPOIb 32 OMEPaUisMH, LIO
NPOBOJATECS HAa POMOBHILI. SIKINO ICHYE PH3HMK
BUHHWKHEHHsI BUTOKIB 3 HEMPABHIIBHO JTIKBIIOBaHUX
CBEPJUIOBHH, HEOOXIJTHO y XOJi omnepauii KOHTpO-
JIFOBATH SIKICTh BOJIM Y BCiX BOJIOHOCHWUX TOPH30H-
Tax.

3a ocTaHHI POKH PO3POOKH POIOBHIL BEJTUKOTO
MOLIMPEHHS HAOYJIM TPU THITH TETIOBUX METO/IiB:

1) uMkJivyHe 3aKkauyBaHHs Mapu;

2) Ge3rnepepBHE 3aKadyBaHHS MapH;

3) BHyTpIIUIacTOBE TOPIHHS.

3akadyBaHHS Mapy BUMAarae rocTiiHOTO JHKe-
pesa nanuea JUis TeHEpYBaHHs NapH, a TakOX Mo-
TYXKHOTO Jikepena npicHoi BoAu. J[is BUpoOHUIIT-
Ba Mapu MOXe BHUKOPHCTOBYBaTHCS cupa Hadrta,
110 BU00YBA€ETHCS HA POAOBHILI, MPUPOAHHH ras,
BiAnpaupoBane nanueo, Byrims. Ilin vac BH60py
NajMBa BPaxoBYIOTh HOrO JOCTYIHICTb, €KOHOMI-
YHICTB Ta PU3HK 3a0pyAHEHHS MOBITPA.

[Torpeba y Bomi 3a/IeKUTH Bia MpoLecy, KA
3aCTOCOBYEThCS, 3arajibHOI KiJIbKOCTI mapu i Bij-
HOLIEHHS TIapH, 10 HArHITaeThes (K eKBiBaJICHT-
HOT KiTBKOCTI BOJH) 70 KiJTBKOCTi BUA00YTOT Had-
TH. [loTpeba y mapi 3pocTae MocTymnmoBO 3alieXKHO
BiJl CTYMEHSI BUCHAXXEHOCTI POJIOBHILIA.

®akTHYHI BUKHIW 3a0pYAHIOIOUYMX PEYOBHH
BiJl TapOTe€HEPaTOPIB 3aJieXkarh Bi/l: TUITy TajlvBa i
HOro XiMIiYHOro CKiIajy, e(heKTHBHOCTI I KOHCTPY-
KL|ii 1aporeHeparopis, METEOyMOB.

Tepmiuni meToan mnifeuileHHs KoediuieHTa
HadTOBIIAYi, 30KpeMa HArHITAHHS MapH, CTBOPIO-
10Th 3arpo3y 3a0pyIHeHHs HOBlTpSIHOI‘O GaceiHy.

HocriiiHa noTpeba y NpicHid BoJl € OJHI€H0 3
TOJIOBHUX TPOOJIEM TEXHOJIOTIT HArHITaHHS MapH,
OCKIJIbKA COJIOHY BOJAY ISl BUTOTOBJICHHSI MapH
BUKOPUCTOBYBaTH HE MOXKHA, OCKINBKH ii HasB-
HICTh MPU3BOOUTH O HE3BOPOTHOTO TMOIIKOKEH-
Hsl MApOTreHEepPaTopiB.
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Tabauus 1 — AHajii3 BTOpUHHHAX MeTOAiB iHTeHcHpikanii Bu100yTKY HAPTH

Ha3zBa metony

XapakTepuCTHKA METOXY

HerarnBHui BIJINB HA JOBKIJLIA

Haruitauus
BOJIM Y TIIacT
(3aBoiHEHHS)

HaiinomwupeHimuii i3 BTOPUHHHUX METOJIIB
BUNOOYTKY HadTH. BUAINSIOTE 3aKOHTypHe,
MPUKOHTYPHE, LEHTpaJbHEe BHYTPIlIHLOKOH-
TypHE, OChOBE Ta TUIOIIOBE 3aBOJIHEHHSI.
Haii0inp iHTEHCUBHUM BUIOM 3aBOJHEHHS
€ 3aBOJIHEHHS MO TUIOLL, MPH AKOMY BUA0OY-
BHi 1 HarHiTaJbHi CBEP/UIOBHHHU YEPryIOThCS
MK COOOH0 y MeBHiH MOCIIAOBHOCTI, PiBHO-
MipHO PO3MIIIYIOUYHCH IO TUTOLII MOKTay.

OcHoBHa TmepeBara 3aBOJAHEHHS — MOMXIIH-
BiCTh ICTOTHOrO MiJBHUILEHHS TEMIIB BinOu-
paHHs HaQTH 3 MOKIAAy He TITbKU 3a paxy-
HOK 30i/TbIIIeHHS KiJTbKOCTi CBepAJIOBHH, aje i
CIiBBiIHOIIIEHHS HATHITAJILHUX | BUAOOYBHUX
CBEPAJIOBHMH, MiJBUIIEHHS THUCKY B HarHiTa-
JTHHHUX CBEP/UTOBUHAX Ta iH.

[TpoMucIioBi BOAM, SIKi 30MpatOTHCS
i BUKOPUCTOBYIOTBCS UTS 3aBO-
HEHHS, CTAHOBJSTH  TMOTEHIIMHHY
HeOe3neKy Il  HaBKOJIMIIHBOTO
cepeloBHINA. IX BUTIKaHHI MOXe
CTIPUYMHUTH 3a0pyAHEHHS MOBEPX-
HEBUX Ta MiA3eMHUX BoA. IcHye
Belvka Hebesrneka 3a0pyaHEHHS
IPYHTIB.

XimiuHe
3aBOJHEHHS

Meton mosnsrae y BHKOPUCTaHHI aKTHBHHMX
AOMILIOK  (TTOBEPXHEBO-aKTUBHUX PEYOBHH,
noJiiMepiB, JyriB, CipuyaHoi KUCIIOTH, TIOKCH-
Iy Byrjeuto). 3akadyBaHHA XiMiUHUX peuo-
BHUH y TJIacT MO>Ke MPOBOAUTHUCS BIPOAOBNK
TpuBasioro 4acy. IIpomuciosa Boga, mo mo-
CTynujia 3 CBEPIJIOBHHM, TiCs OYWIICHHS
MOJKe 3HOBY HarHiTaTucs y MokJai.

HeGe3neka 3abpymHeHHs] HaBKOJIU-
LIIHBOTO Cepe/oBHIA MOXe OyTH
BHMKJIMKAHA: MICLIEBUM 3a0pyaHEH-
HSM TIOBITPS CipKOBOTHEM, SKHI
BI/I,Z[iJ'[I/IBCSI 3 HpOMI/ICHOBO'l' BOJH Y
npoueci ii OUMILEHHS; BUTIKAHHSIM
XIMIYHUX pEYOBHMH Tij 4ac  iX
TpaHCTIOPTYBaHHs, 30epiraHHs Ta
HATHITaHHI; BUTIKAHHSAM TPOMUC-
JIOBMX BOJ HAa MOBEPXHIO (13 cXO-
BHLL i T.1.); BHMTIKAHHAM XiMi4HKMX
peYoBHH i3  TPyOOMpOBOAIB, sAKi
3HAXOIITHCS Tl BUCOKUM THCKOM;
BUTIKAHHAM XiMIYHUX PEUYOBUH i3
MOIIKOJDKEHUX CBEP/AJIOBUH y He-
rTUOOKi BOJIOHOCHI TOPU3OHTH; BU-
TIKaHHAM WIKIUIMBAX PEYOBHH 3
HETIPABUJILHO JIKBIJIOBAHMX CBEPA-
JIOBUH Y Herju0OKi BOJOHOCHI To-
PU3OHTH (TaKi BUTIKaAHHS MOJKJIUBI,
TOMAi, KO THUCK Yy TOKJami 30i7Tb-
LIMBCSI BHACIIZIOK TPOBEJICHHS OTie-
paLiiii 111010 MiABULIEHHS KOediLiie-
HTa HATOBUIIyUCHHS); BUTIKAHHIM
MO TPIlllHHAX y PO3TAIIOBaHi BUIIE
BOJIOHOCHI TOPWU3OHTH; OITyCKaHHS-
MH, AKi BUKJIMKaHI XiMIiYHOIO Jera-
3aLi€l0 MOPO/IH.

Miuenspae
3aBOJHEHHS

Jis Ha HadTOBMIA TIACT, OCHOBaHA HA BUTIC-
HEHHI HAQTH OOJIIMIBKOIO MiLIEISIPHOTO po3-
YKHY, MPOCYBAHHS SIKOTO MO TUIACTY 3Aikic-
HIOEThCS BOJHUM PO3YMHOM TOJIiMEpy i BO-
noto. MiuenspHe 3aBoJHeHHs Cripusie Oibin
e(eKTMBHOMY BHTICHEHHIO Hadm/l Hanpuki-
HIi Tpoliec MepexoAuTh y 3BHYAMHE 3aBOJ-
HEHHS.

3aBoTHEHHS € OiTbIN CKIIQJIHUM y TIOPiBHSHHI
3 ximiunuMm. [pouienypa mo HarHiTaHHO pi-
IUHU BUMarae QONATKOBOrO OOMaJHAaHHSA Ha
POJIOBHINI, TPAHCTIOPTHUX 3acO0iB, CXOBWII
TOLLO.

3HauHe 3a0pymHEHHS TiI3eMHUX i
MOBEPXHEBUX BOJ MOXKE BimOyTHCH,
KOJM TMPOTATOM TPUBAJIOrQ 4acy
3aJIALIAOTHCS HEBUABJICHUMHU BU-
TOKH XiMIYHUX PEYOBHH i3 aM6ap1B
a TAKOX 13 MOLIKOIYKEHUX 1 JIKBI-
JIOBAHUX CBEPJIOBUH.

HaHeceHHS TOTEHLIWHOI MIKOOUA
HABKOJIWIITHLOMY CEPE/IOBHLLLY TMPH
MiLIEISIPHOMY BaBO,Z[HeHHl MpaKTH-
YHO HE CTIOCTePIiraeThCs.
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IMponor:xkennst Tadamnmi 1

Ha3zBa metony

XapakTepuCTHKA METOXY

HerarnBHui BIJINB HA JOBKIJLIA

BuricHeHHs
napoto HadTH
3 IPOYKTHB-

HOTO TiacTa

PekomeHayerbess Ui po3poOKH  TIOKJIaJiB
BUCOKOB’SI3KMX HaQ)T, U SKUX METOH 3aBO-
IHEHHS € HeMpuAaTHUM. 3acTOCYBaHHS Me-
TOMY JIa€ 3MOTY JIOCSITTH BUCOKOrO koedirie-
HTa BWJIyYeHHS HadTH 3 Tacra, iHOAI BiH
csarae 0,6. 3acTocyBaHHSI MeTONY € e(heKTHB-
HUM 32 YMOBH BiJICTaHi MiDK CBEpUIOBUHAMH
He Ginbiie 200-300 m.

Jlns BUpOOHMIITBA MApU MOKe BUKOPHCTORY-
BaTHCA cvpa HadTa, 10 BHUAOOYBaeThbcd Ha
POAOBHILi, MPUPOAHMU ra3, BiAMpalbOBaHE
MaJInBO, BYTIJLIS.

Bumarae mnocriliHOro mxepeja mna-
JIUBa 7Sl TeHepyBaHHsS MapH, a Ta-
KOX TOTY>KHOTO JpKeperna MpicHOT
BOJIU. MeToj CTBOPIOE 3HAYHY 3a-
rpo3y 3a0pyAHEHHS MOBITPSIHOTO
Oaceliny.

BayTpimHb0-
TUIacTOBE
FOpiHHS

[Nonsirae y CTBOpeHHi 30HH EK30TePMiUHMX
peakiiiii, ska nepemillyeThes Mo MmiacTy i aae
3MOTY B MpOIIeCi CATIOBaHHS YaCTHHU Tjlac-
TOBOI HA(TH TOJIETINUTH i 301MBIINTA BUAA-
JICHHS pelITH i1 YacTUHH. 3MiHa TEeXHOJIOTid-
HUX XapakTepUCTHK HapTH cripusie i BUTIC-
HEHHIO 3 mjacta. BHyTpilllHbOMIACTOBE TO-
piHHS TIOUYMHAETHCSA 3 IHILIFOBAaHHS TOPiHHS
no61M3y BUOOK CBEP/UTOBMHH - LUTAXOM 3a-
KauyBaHHs B Hei MOBITPs, piAwe iHWOro ra-
3y. [linTpumyBaHHs npowuecy ropinus i nepe-
MillleHHsT POHTY TOPiHHS MO TacTy 3abe3-
nevyyeThesl Oe3nepepBHAM 3aKadyBaHHSIM TO-
BITpA.

Mertoa He 3HaMIlIOB MPaKTHUYHOIO 3acCTOCYy-
BaHHSI, OCKUTbKU € €KOHOMIYHO HEBUTITHUM.

OnuH i3 HAaUOUIBII TIOTEHIIIHO He-
Oe3MeYHUuX METONIB 301IbLIEHHS
HadTOBIAIAYI 3 TOUKH 30py 3a0py-
JTHEHHS HABKOIMINHBOTO Cepefio-
BuIla. BuMarae ytumizanii nmpomyk-
TiB TOPiHHSA, TIONEPe/PKEHHsT KOPO3il
o0agHaHHS.

Haruitauus

[lonsirae y HarHitanHi podouoro areHry (ro-

Meron 3aBxad MOB’sg3aHui i3 3a-

reoJsioriyaux 3amnacis. Criocib Mo)KHa BHUKO-
PHUCTOBYBaTH i i BUAOOYTKY JIeTKOT BHCO-
KOSIKICHOT oJiliHOT HadTH, excrutyarailis kol
CBEPAJOBMHAMHU BXE [0CATa E€KOHOMIYHO
BUTIIHOT MEXi, ajie TMopOoJIv MOKJIamy Iie Bifl-
3HAYAIOTBCA BUCOKOKO 3aJUIIKOBOIO HadTO-
HACUYEHICTIO.

rasy BiTps abo razy) Wepe3 HarHITAJIBHI CBepIUIO- | OpyAHeHHSIM (JIOKATBHUM abo peri-
BUHHU, PIiBHOMIpPHO pO3TalllOBaHi TO TUIONI | OHAJIEHUM) MOBITPSHOTO OaceiiHy.
MOKJIaay, i BiITHCHEHHI 3aJIMIIKOBOI HaTh B
JIOBKOJIMIIHI €KCIUTyaTaliliHi CBEepAJOBHHHU.
JIns HarHiTaHHS MOXKHa BHKOPHUCTOBYBATH
TakoX TMOBiTps. PoGoumii areHT crpsMoBy-
I0Th y HarHiTajbHi CBEpAJIOBUHU Yepe3 po3-
MOJIiIbHI KOMITPECOPHi OYAKH.
BuKOpHCTOBYETBCS TINBKU Y TOMY BHIIAIIKY,
KOJIW HemnoJallik HadTOBOrO pPOMOBMILIA €
JDKepeIto rasy.
Termodizny- | MeTon BUKOPUCTOBYeThCs AMs iHTeHcudika- | [loTeHMiiiHOT MmKOAM MpUpOIHOMY
HWH BIUIMB 1ii po3poOKH TMOKIAMiB 3 BHMCOKOB’SI3KUMH | CEpeIOBHIILY METO/1 HE 3aBJIac.
Ha HadTOBMH | HadTaMU, a TaKOXK MOKJIAIB BUCOKomapadi-
TiacT HUCTHX BYTJIGBOJIHEBUX CIOJYK, i TOJIOBHE,
3aKavdyBaHHSIM | TiJ 9ac TIEPBUHHOI po3poOKH i 3arnoliraH-
Y HBOTO HS BUTIaIaHHA NapadiHy B IJ1acTi.
rapsiioi Boau
[HaxTHui 3aCTOCOBYETBCS Ha POAOBHMIIAX 3 BakKowo | Bemwka BuTpara KpimuibHOTO Ma-
crocio Ha(TOK, MPH PO3pOOLI SAKMX CBEpIOBHHA- | Tepially — JEPEeBHHH; TEXHOIeHHe
BUITyYEHHS MU, HaBiTh 3a JyXe IIIIbHOT iX CiTKH, Koedi- | MOpyIIeHHsS! PIBHOBArk IPyHTOBOTO
HadTH ieHT Ha(TOBMIYYEHHS CTaHOBUTH 1-2 % | MOKpUBY.
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IponoB:xkennst Tadaumi 1

HaszBa metoay

XapaKTepucTHKA METOXY

HeraTuBHHii BILIHB HA JOBKLLIA

BuricHeHHS
HadTH i3
3aCTOCYBAHHSIM
SAJIEPHOTO
BHOYXY

V pesynbTari mpoBeAeHHS SACpHUX BUOYXIB
y Oylb-KMX TipChbKUX nopoaax (KpiMm coss-
HUX BiJIKIIA/IiB) YTBOPIOEThCS Tpyda oruias-
neHHs. [IpoHUKHICTE cepe/loBUINA Y 3a3Hade-
Hili TpyO1 iCTOTHO 30UTBLIYETBCS TIOPIBHSHO 3
NPUPOAHOKO  MPOHUKHICTIO  MPOJyKTHBHOTO
KOJIEKTOPY, & B 30Hi MOLIMPEHHS TPIlMH BO-
Ha 3pOCTae B JIECATKH i COTHi pasiB. YHaci-
JIOK 1bOTO Ha()Ta 3i MBHIKICTIO, IO 3HAYHO
TNepeBuLLye WBKUAKICTb BinbTpauii 10 npose-
JICHHS sJIepHOTO BUOYXY, HAJIXOAUTh i3 mjac-
Ta B TpyOy omnasnenns. Hadra Tyt akymy-
JOEThCS, 1 BUAOOYTOK Ti, O CYTi, € J060poM
i3 CXOBHMIIIA.

MeTton € HeOe3nmeuyHUM Ui Haap i
HaBKOJIMILIHBOTO cepeaoBula. Mo-
JKJIMBE 3apakeHHs PajlioaKTHBHUMHU
MPOAYKTAMU BHUOYXYy HaABKOJHII-
HBOTO cepenoBwila. [lim dac mpo-
SIBY TEKTOHIYHHMX PYXiB i TPILLUHO-
YTBOpPEHHS HeOe3rneKa paaioakTHB-
HOTO 3a0pyMHEHHS 3HA9YHO 30iJTb-
myeTbess. Ha choromHi MeTon y Ha-
(rorazoBiii MPOMUCIOBOCTI HE BU-
KOPHUCTOBYETHCS.

[ippaeniunmii
PO3pUB T1acTa

CyTb meTOomy nomsrae B YTBOPEHHI HOBHMX
TpilMH ab0 PO3LIMPEHHS i PO3BUTOK NEAKMX
iCHYIOUMX B TJIACTi TPILMH MPH HArHITaHHI B
CBEP/UIOBUHY PiJMHU a00 TMiHW MPHU BUCOKO-
My THCKY. Jlns 3abe3mnedeHHs BHUCOKOI Mpo-
HUKHOCTI TPIlIUHA 3aTOBHIOKOTBCS 3aKpill-
JIOIOYUM areHTOM, HampuKiIaj, KBaplOBHM
MTiCKOM.

lNippaBnivHuil po3pHB MIacTa 3aCTOCOBYEThLCS
B OyZb-AKMX MOPOZAX, 32 BUHATKOM IIaCTH-

CytreBoi HeOe3Mmeku HABKOJIMII-
HBOMY CEpEIOBHILY METOA He
Mpe/CTaBJIsIeE.

YHHUX CJ'[aHLIlB 1 TJIHH.

MeToi BHYTPINJIacTOBOrO TOPiHHS 3acCHOBa-
HUA Ha reHepauii Tera BCEpeIMHI IJlacTa-

KOJIEKTOpa 3a PaxyHOK TOPiHHSI B HbOMY JESIKOT

KiJibkocTi HadTH. OJHUM 13 MPOTPECHBHUX METO-
AiB € TIPOLIEC BOJIOTOTO TOPiHHSA, NP SIKOMY Micist
JOCATHEHHS 3a371aJIETi/Ib 3a1aHOTO PO3Mipy (GpoH-
Ty TOpPIHHA 3aMiCTh TIOBITPS HATHITAETHCS BOJA,
dKa € y JaHOMY TpoLeci UKepesioM Teruia, i3 30HU
rOpiHHA Yy 30HY HadTH, po3TainoBaHoi nepes (po-
HTOM TOPiHHS.

VY pazi BUKOPUCTAHHS ONTUMAJILHOT TEXHOJIO-
il BHyTPINJIaCTOBOTO TOPiHHS BUKHIHW 3a0py/IHIO-
OYMX PEeYOBHUH Yy aTMochepy € MiHIMaTbHUMH.
Criizt 3a3HaYUTH, 1O Y Pe3yNbTATi KPEKiHI-peaKilii
Y 30HI TOPiHHS YTBOPIOKOTBCS JIETKi BYIJIEBOJIHI,
AKi MOXKYThb BHIIApOBYBaTHCs y mpoleci BHI00Y-
BaHHSA HadTH Ha moBepxHIO pazoMm i3 CO, CO; i
SO,. OaHak nepesakaroua 4aCTHHA LIMX KOMIIOHE-
HTIB 3aJTMILIAETLCS Y MJIACTi.

Y Bozi, fka BUAOOYBA€ETHCS pasoM i3 HadTor,
nepebyBae BeIMKa KUTbKICTh PO3UMHEHHMX METANiB
1 OKCH/IIB MeTasiB, B HACIIIOK YOr0 MOXe BUHHK-
HyTH noTpeba B 11 yTuiizauii. ABTOpaMH BCTaHOB-
JIeHo, 1110 y pa3i 3HwkeHHs pH miacToBoi Boau 1o

3HaueHb, MeHIuX 7,0, 3pocTae Hebe3rneka Kopo3ii

o0cagHux TpyO y CBepIUIOBHHAX, SKi HE eKCILTya-
TyrOThCs. Lle MOoXe crnpuuMHuTH 3a0pyAHEHHS BO-
JIOHOCHHUX TJ1aCTiB MOB’sI3aHUX 3 HA()TOBUMH Mjia-
cramu.

MeToa BHYTPIIrUIaCTOBOrO TOPiHHS HE 3HAM-
IIOB MPAKTHYHOTO 3aCTOCYBaHHS, OCKIJIbKH € eKO-
HOMIYHO HEBUTITHUM.

MeTton minBuineHHS HadTOBiAmaYi HArHITaH-
HSIM Ta3y 3aBXkIv TOB’S3aHUM i3 3a0pyJqHEHHSIM
(yiokanibHUM a00 perioHallbLHUM) TIOBITpsiHOrO Oa-
ceiiny. 3a3Buuail, /IS HArHITAHHS y TJIACT BUKO-
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PUCTOBYIOTH JIETKi BYTJICBO/IHI i IBOOKHUC BYTJIEIIIO.
[TigeuineHus Hadroriggaui BigOyBaeThCs 3a paxy-
HOK 30iJIbLIIEHHS] BHYTPINJacTOBOrO THCKY, MOHH-
JKEHHS B A3KOCTi i T'YCTMHU Ha(TH, MOKpalleHHs 11
MOOITEHOCTI, @ TAKOX 32 PaXyHOK HaTHITaHHS razy
Oe3nocepelHbO Yy Ta30By LIANKy HaX MOKIAJAOM
Ha(TH, 1Mo 3a0e3neuye pe3epB TUCKY BUTICHEHHS.
MeTtoa 3anoMnoBYBaHHSI ra3sy BHKOPHCTOBYETHCS
TiIBKK Yy pa3i HasBHOCTI Hemnojallik HadToBOro
POJIOBHIIA JKePelIa TAKOro rasy (HanmpWKIIaj, ra-
30B€ pOAOBHLIE a00 3aBOJA, € TaKHii ra3 BUpoGs-
€TbCsl 3 BiIXOJIiB BUPOOHUIITBA).

3anoMnoByBaHHS y TUIACT 3PiIKEHOTO ByTJie-
KHCJIOTO Ta3y € OJHHUM i3 MEePCTeKTUBHUX METOIB
nigBuineHHs HadToBigmawi. [[nsg mporo BUKOpHC-
TOBYETHCS MPUPOJHA BYTJIEKHCIIOTA, TPAHCTIOPTY-
BaHHs sKOi BinOyBaeThcsl TazompoBopamu. l[lpm
panToBOMY pyHHYBaHHI Ta3onpoBOAiB (HaNpu-
KJaJ, B pe3ysibTari Kopozil) y MOBiTps Moxe Mo-
TpanuTu 3Ha4yHa KOHI_[CHTpaI_Iiﬂ CO,, skuii Hece
3arpo3y JUlsi 310pOB’si TBAPHH Ta JIofeH. Byrieku-
cnuid a3 Ha 50 % Bakumii 3a MOBITPS, i TOMy Mae
TEHJICHIIII0 3aJMIIATHUCS Ha TIOBEPXHi 3eMJli B CcTa-
OINMBPHUX aTMOc(epHUX YMOBaX, IO TOCHITIOE He-
0e3neKy BYIJIeKUCIOTHOTO 3a0pyAHEHHS.

SIK OMIOBHEHHS [0 Ta3y MOXHA BUKOPHCTO-
BYBaTH | BOJy, NPOTE Lie BUMArae HasBHOCTI J0-
CTaTHBOT 11 KUIBKOCTI 1 nonepeunbm HIHFOTOBKI/I
K 1y pa3i 3aCTOCYBaHHS iHUIMX METOJIB IiJJBH-
uieHHs HadToriaaayi. 3a3Buuai, MiAroToBKa BOAW
Tnonisrae y BUAAJIEHHI TBEPAMX JIOMILIOK, PETYIo-
BaHHi pH, BHIaneHHi KHCHIO 3 METOIO 3HIKCHHS
KOPO3iHOT arpeCHBHOCTI i MeTaboTi3My GakTepik.

3a0pynHeHHs TOBITPS y pa3i 3acTOCYBaHHS
METO/ly HarHiTaHHs ra3zy NoB’si3aHO, 3/1e0iIbILIOrO,
i3 BMKOPHUCTAHHSIM YCTAHOBOK, IO BHUPOOJISIOTH
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eneKkTpoeHeprito. PoboTa ycTaHOBOK 3 MiITOTOBKH
BOJU MO)KE CTIPHUMHUTH TAKOXK BUAICHHS JEAKOT
KimbKocTi cipkoBoaHtoo. KpiM 1mporo, mkepeiom
3a0pyTHEeHHS MOXKYTh OyTH i CXOBHINA i TETUI000-
MiHHHUKH.

3a0py/HEeHHsS TMOBEpPXHi 3eMJli i IPYHTOBHMX
BOJ MOE BigOyBaTUCS THUMHM 3K LUIIXaMH, IO i
npu Oy/ib-SIKOMY iHIIOMY TIPOILIECi, OB’ I3aHOMY 3
MIrOTOBKOIO BEJIMKOI KUIBKOCTI po3cony. OCHOB-
HUM IUISXOM BUTIKaHHS PO3COJY € HAcKpi3Ha Ko-
po3is  TPOMMCIOBUX TPYOONPOBOMIB, OOCATHUX
KOJIOH Ta iHIOro oONiaHaHHs. BUTiKaHHS po3coiB
BUKJIMKA€e 3a0pyAHEHHS IPYHTIB i IPYHTOBUX BO/I.

AHami3 pe3ynpTaTiB IOCIiIKEeHb 3aXiTHOYK-
paiHCHKOro Ha(TOMPOMMCIIOBOTO PakioHy, MpOBe-
JIEHOTO aBTOpPaMH, CBIJUWUTh, IO MOKPALICHHS
KOHCTPYKILiT 00JIaIHAHHA | TOCTIHHWI KOHTPOJIh 32
MOoro WLiMICHICTIO 3 OJHOYACHMM 3aCTOCYBaHHSM
METO/IiB TiBHUIIIeHHS Ha(TOBiaadi Crpuse 3HAU-
HOMY 3MEHIIIEHHIO BHUKHIIB 3a0pYyHIOIOUHX pPedo-
BUH Y HABKOJIUIIIHE CEPEIOBUIIIE.

[Tig gac oriHIOBaHHS TOTO YH iHIIIOTO METOIY
MigBUIIEHHsT HAPTOBIAAa4YI HEOOXiTHO BPaxoOByBa-
TH WOro CTyMiHb BIUIMBY HA HABKOJIMIIHE CEPeno-
BHULLE, 6e3nel<y l'lpOI_[eClB Ta onepauiii. Konrposro
m;umrae KiJIBKICTE BOJIOCTIOJKMBAHHS, TOKCHY-
HICTh 38CTOCOBYBaHHX XiIMIYHUX peuoBHH, XiMiyHA
CTIMKICTB i CTIMKICTB MPOAYKTIB 1X po3mnaay, 06’ em
HaTHITaHHS, MEXaHi3M 3a0pyAHEHHS TOIIIO.

IcHYIOTh AaHi Mpo Te, O BUKOPUCTaHHS a30-
Ty 3 MeToro 30inbIeHHs KoedimieHTa HadTOBiNIA-
4l NPU3BOJUTH 10 30ijIbIIECHHS 0€3NeKu 3IiHCHIO-
BaHUX TEXHOJIOTYHUX OMepalliii, & HarHiTaHHS BY-
FJIEKHCIIOTO Ta3y — JI0 MiHIMalbHOTO 3a0py/IHEHHS
HABKOJIMIIIHLOTO CEPEJOBHMILA.

V pazi 3acTocyBaHHS 3aBOJHEHHS SIK METOAY
inTeHcuikarlii Buno6yTky BB icHye Benmka He-
Oesmeka 3a0py/IHEHHS TPYHTIiB, TIOBEPXHEBMX Ta
MiI3€MHUX BOJ IUTACTOBUMH 1 CTiYHUMH BOJAMH.
Tomy, BayKIMBUM 3aBJIaHHSM € HE JIOMYIIEHHS BHU-
TiKaHHS LWX BOJ MiJ 4ac 300py, MiArOTOBKU Ta
30epiraHHs.

VY BciX mpouecax 3aBOJAHEHHS iCHYE TaKOXK
Hebe3neka 3a0pyJAHEHHSI TOPU30HTIB, AKI MICTATh
BONy MUTHOI siKocTi. ToMy B 6araThoX KpaiHax
BBEJICHO CIiellialIbHI TIpaBUiia, HarlpaBlieHi Ha 30e-
pesKeHHS 3araciB BOJIH.

OCHOBHOIO YMOBOIO TOTepeKEHHS 3a0py/-
HEHHSl HABKOJIMIIHBOTO CEPENOBHIIA 3araliom, a
MpY BUKOPUCTAHHI METOIB lHTeHCI/I(blKaI_[ll yacT-
KOBO, € KOHTPOIb, npu4omy He Tinbku 3a I'JIK 3a-
6py}1HIOBaq13 y cepeaosmm ajie 1 KOHTPOJIb Mpa-
BWJILHOCTI BCIiX 3;[1ncm03am/rx MiIrOTOBYMX POOIT,
MpoIIeciB Ta ornepalliii MoB’I3aHUX 3 MiIABUIIIEHHIM
HadroBinmavi. Tak, HaNpUKIIa, XiMiTHI PEYOBUHH,
110 BUKOPUCTOBYIOThCS I MiJBHMIIEHHA Ha(TO-
BiJladi, HEOOXiAHO TOMAIIATH Ha KaTeropii B 3aie-
JKHOCTi BiJi CTymMeHS iX BIUIMBY Ha HABKOJIMIIHE
cepenoruiiie i 310poB’s moauuu. Lle gacte 3mory
Oinbll NPaBUILHO BU3HAYATH MICLIs X PO3MILIECH-
Hs1 1 30epiraHHs, a TAaKOXK PO3POOUTH 3aX0/H 111010
3anoOiraHHs MOTPAIUISIHHS iX B HABKOJIMILHE cepe-
noeuine. Jleski XiMidHi 3B’S3KH, IO BUKOPHCTO-
BYFOTBCS IS TiABUILEHHS KoedillieHTa HadTOBiI-
Jlavi, XapaKTepU3yrThCS BUCOKOIO TOKCHUHICTIO i
miggac poOOTH 3 HUMU HeOOXiqHO OYTH OCOOIHMBO
o0epeKHUM.

IHTepec mpencraBnsie MeTOA, LIO Ja€ 3MOTY
3BECTH /IO MiHIMyMy WIKOJy, CTIPUYHUHEHY HABKO-
JMIIHBEOMY CEPEIOBHILY Y Pa3i 3aCTOCYBaHHS pis-
HUX METOAIB iHTeHcH(iKalii BUIOOYTKY, B TOMY
4uCii i TipOpO3pUBY TIacTa, XiMivHOT 0OpoOKM
MPUBKOIMHUX 30H CBEPAJIOBHH 1I€ - IIEHTpasi3oBa-
Ha cucrema 00poOku. OKpiM I1IbOro MeTon Jiac
3MOTy 3MEHIIWTH BUTPATH Ha BUIOOYTOK HAdTH i
MiABUIIATH KOe(ILliEHT eKCrTyaTallii.

BucHoBkn. Metogam migBuIeHHS HaTO-
Bigaayi anz[inﬂeTLcsl BceOiuHa yBara. Po3pobus-
I0ThCSl HOBI METO/IM iHTeHCU(iKallil BUIOOYBaHHS,
BU3HAYAETHCA TXHS TEXHIUHA Ta eKOHOMIYHA edek-
TUBHICTB.

3axMCT HaBKOJIMIIHBOTO CEPENOBHIIA Bif 3a-
OpyaHeHHs HEOOXIAHWH MpH BCIX MpoLecax BUAO-
OyTKy Ha(TH. Axmo 3a0pyIHEHHSI Ma€ Miclle, TOi
JUI BU3HAUYEHHS HOro CTyneHs HeoOXiaHO natu
Bi/INOBi/Ib HA HACTYIIHi MUTAHHS: SKi i3 BUKOpHC-
TOBYBaHMX XIMiYHHUX CKJIaJJOBUX TOKCHYHI i moTe-
HIIiIWHO HeOe3meuHi?; HACKUTEKA BelnKa WMOBIp-
HICTh Jierpajallii TaKuX CKIIaJ0BUX?; SIKUMH Biac-
TUBOCTSIMHM XapaKTEPHU3YIOThCSA TMPOAYKTH Jerpa-
marii?; B axkux 00’emMax MPOBOAUTHCS HArHiTaHHA
HeOe3neuHuX XiMiYHUX PEYOBWH; sKi onepauii y
TEXHOJIOTIT MO MiJABUILEHHIO HAPTOBI AU MOXKYTh
MPU3BECTH 10 3a0PYJAHEHHS HABKOJMIIHBOTO Ce-
penoBuia? HeoOxiiHO Takok NpUiiMaTh 10 yBaru
CTyMiHb 3a0pyNHEHHS Mi/l Yac MPOBEIEHHS POOIT.
Tinekyu micist UBOro MOKHA 3pOOMTH KiHLIEBi BH-
CHOBKHM Tpo Hebesneky 3a6pyL[HeHHsI JOBKIJUISL.

HeonmHo TaKOX TOCTIMHO BUBYATH BITJIUB
pi3HUX METOJIIB MiABUIIEHHS HAPTOBIAAAUI HA BCI
KOMIIOHEHTH JIOBKIJLIS, a TaKOK Po3podsitu ede-
KTHUBHI cocoOM KOHTPOJIIO PiBHS 3a0py/HIOBAUIB,
TEXHOJIOTiHM 3amobiraHHs 3a0pyJHEHHIO TPYHTIB,
BOJIOMM Ta aTMocdepH.
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