TEOPETUYHA YACTHUHA

XapakTepucTUKa MPOMUCIOBUX BifBatiB. [IpuHIIMNIOBE BUpILIEHHS MUTAHHS
PO MOKJIMBICTH O10JIOTIYHOTO BIAHOBJIEHHS 3€MeJb MOXKE€ OyTH 3IICHEHE Ha
OCHOBI1 KJjacu@ikaili MpOMHUCIOBUX BiJBaJliB, MOOYJOBAaHOI 3 YypaxXyBaHHAM iX
MOXO/XKEHHSI, MapaMeTpiB, CKJIaay 1BJIaCTUBOCTEH TPyHTIB (cyOcTpaTiB), 1IO iX
cknagatoTe. Kpim Toro, kiacu@ikaiiisi MpoOMHUCIOBUX BiBaNIB HEOOXIIHA 1 MpHU
MPOBEJICHHI OOJIKY IUIOLI, 3aiHATUX MPOMMCIOBUMHU BiJBajdaMH, y TOMY YHUCIl B
3B'SI3KY 3 IPOOJIEMOIO KaJ1acTpy 3€Mellb.

BrnuB 1isbHOCTI MIANPUEMCTB YOPHOI 1 KOJBOPOBOT METAIYprii,ByrUIbHOT
MIPOMUCIIOBOCTI, TEIMJOCHEPTETUKUA Ta IHIIMX Tajly3ed BUKIUKAIOTh PI3HI TUIU
NOPYIICHb TpUpOAHOro JaHmmadry. 30Kpema, J0 HUX BITHOCATHCA TaK 3BaHI
TPOMMUCIIOB1 BiIBaJIH.

BinBanu, sK CBO€piAHI CTPYKTYpPHI €JIEMEHTH CY4acHOro pelbedy
IPOMHUCJIOBUX TEPUTOPIH, € CKJIAJOBOI0 YaCTHHOK JaHMMa(Ty, SKHH OJeprkKaB
Ha3By TeXHOTeHHUU. JlaHi TepuTOpii, M030aBiIeH] POAIOYOro MAPy 1 3IMKHYTOTO
POCJIIMHHOTO TOKPUBY, y OUIBIIOCTI Maie 30BCIM O€3IUTJIHI, € XapaKTePHOIO
PHUCOIO CY4acHOTO eTaIy TeXHOreHe3y. BinBanu Bipi3HAIOTHCS OJIMH BiJl OJJHOTO 32
MOXO/KEHHAM 1 OaraTbMa O3HaKaMHd Ta BJIACTUBOCTAMH TIOPiJ 3 SIKUX BOHH
CKJIQJIalOThCS. YCI Il BIAMIHHOCTI 1CTOTHO BIUIMBAaIOTh Ha 3aKOHOMIPHOCTI
(¢bopMyBaHHS Ha HUXTIPYHTOBOIO 1 POCIMHHOTO TOKPHBY,,Ha BHOIp MOMIJIHMBOTO
HaIPsAMKYO10JI0T19HOT peKyIbTHBaIlli. B 0cHOBI Kitacudikaliii BiiBajIiB JexKaThaaHI,
SIK1 JO3BOJISIFOTH TUITI3YBATH X 3a MOMIOHUMH O3HAKAMHU.

TunizyroTe BifBamu 3a KOH(QIrypaIi€r, BUAULIIOUA TPU TOJTOBHUXHOPMHU -
KOHYCH, Hacumu 1 rpedeHi. B ocHoBy 1i€i kimacudikailii mokmaaeHi BiIMIHHOCTI
BiJIBAJIIB OJAWH BiJl OJHOTO 3a BHCOTOI, (OPMOIO 1 KYTOM MPUPOJHOTO BIJIKOCY,
TOOTO 3a MapaMeTpamu, 1o 0OYMOBIIOIOThTAKI MOKA3HUKH TPYHTIB, 3 SIKHX BOHU
CKJIQJIafOThCs, K BOJIOTICTh, IIBHAKICTH 3MIHM CKJIaJy Ta TEMITH  iX IPHPOIHOTO
3apOCTaHHSI.

3a MOXO/DKEHHSAM BHWIUISIIOTH BIABaNM, 1[0 BHHUKAIOTH NPH ITJI3EMHOMY 1
BIIKpUTOMY BUJOOYTKY KOPHUCHHMX KOIAJWH, Ta TpHU TepepodIr MiHEpalbHOI
CUPOBHHH, JI0 HHX BIIHOCATH TaKOX TEPHUTOPIi, pO3TAlIOBaHI B CMY3i
MaKCHUMAaJIbHOTO 3a0pyAHEHHS TPOMUCTIOBUMH BiIXOTaMH.

Knacudikaris mpoMHUCIOBHX BifBaliB TMOBMHHA BPaxOBYBAaTH TaKOX
MOXO/PKEHHSI, CKJIAJ] 1 BIACTUBOCTI TIOPiJ] Ta TPYHTIB, 3 SKUX BOHM CKIIQJI€HI, aj[Ke
Bl HUX TaKOX 3alIeKUTh 1 BUOIp cHoco0y peKynbTUBAIlll, 1 TOAabIlIa
MPOTYKTUBHICTh POCTUHHOTO ITOKPHUBY.

Bunuisitots 181 Benuki kateropii BigBamis. [lo nepuioi kateropii (A) BIZHOCSTh
BIIBaJIM, IO CKJIQJAIOTHhCA 13 MIHEpPaJbHHX TOpPIA. Y MepeBa)KHi1i OUIBIIOCTI 11l



MopoJy TO030aBlieHI OpPraHiyHOi PEeYOBUMHU U a30Ty ab0 MICTATh HE3HAYHY IX
KiTbKiCTh. @OpMyBaHHS Ha TaKWX TPYHTaX MPOJAYKTHBHOTO POCIMHHOTO TMOKPUBY
BiI0OyBaeThCcs BKpail moBUIbHO. [losiBa pocnuH, 1m0 (POPMYIOTh MPOCTI POCIUHHI
yIrPYNOBAaHHS, MOYMHAETHCSA 3 IMOCEJICHHS PI3HUX BUAIB Oyp'daHIB, Kl HE MAalOTh
rocrnoAapchbkoi LIHHOCTI.

Hpyry, IpUHIMIIOBO BIAMIHHY B MEPILIOT 32 MOXOKEHHSIM 1 BIACTUBOCTIMU
IPYHTIB KaTeropilo, CTaHOBJIATH BIJBajd, IO CKJIAJAlOThCS 13 CYyOCTpaTiB,
HACUYEHUX OPraHIYHOIO PEYOBHHOIO a00 X Hew yTBOpeHHX. Croiu BITHOCSATHCA
BiBJI1  TOp(]'STHUX  POAOBHI, JAEPEBOOOPOOHUX,  IETIOJIO3HO-TIANIEPOBUX,
JICOXIMIYHUX 1 THIIMX Taly3edl MPOMUCIOBOCTI. XapaKTEPU3YIOUHUCh B ILJIOMY
TaKUMH 3araJlIbHUMH BJIACTUBOCTSIMHU, SK HACHUYCHICTH OPTaHIYHOK PEYOBUHOIO i
HECTa4yelo €JIEMEHTIB 30JIbHOT0 KUBJICHHS, 111 BiIBaJIM IBUIKO 3aPOCTAIOTh.

Haii6inb1i TpyHOII pU MPOBEACHH] 01070TTYHOT PEKYIbTHBALIICTAHOBISATD
BimBayin Tiepiioi (A) kareropii. Jlo HUX BIAHOCSATHCA BiIBAJIH IMIAMPUEMCTB, IO
n00yBalTh 1 MepepoOsAOTh MiHEpaIbHY CHPOBHHY (BYTULISA, pyIH YOPHUX i
KOJIbOPOBUX METAIIB TOIIO), a TAKOXX BiABAIM MIANPHEMCTB TEIUIOCHEPTCTHKU
(30JI0I7TAKOB1IBAIIH ), TPOMHKCIIOBOCT1 OY/TIBEIbHUX MaTePialliB TOIIO.

BigBanu 3 MiHepanbHHX TIOpiJl 3a CBOIM IOXO/KEHHSM € CreludiuHuMU
TEXHOT€HHUMHU YTBOPEHHSAMH, SIKI HE MAIOTh MPSMHUX aHAJIOTIB cepell MPUPOTHUX
cucreM. I3 pakTopis, 1110 HAHOUIBII BIUTMBAIOTH HA PICT 1 PO3BUTOK BHUIIUX POCIUH
Ha TaKuX BiJBaJlaX, BapTO Ha3BaTH HecTady (a00 MOBHY BIJICYTHICTh) OPraHIuYHO1
PEUYOBUHM Ta a30Ty, JOCTATHBOI KUIBKOCTI €JIEMEHTIB 30JbHOTO >KUBJICHHS B
JOCTYITHIM IS 3aCBOEHHS pOCITUHAMH (popmi.

Masno npumaTHUMHM JJIi POCTYy POCIMH € TuiaMu 1 Quiortamiiiai "XBocTH"
HiAIPUEMCTB YOPHOI 1 KOJIBOPOBOi Mertamyprii. [lo iX ckimamy BXOAWTH 3HayHA
KIIBKICTh OKCHIB 3ajli3a W aaloOMIHIIO, a BMICT OCHOBHHX €JIEMEHTIB >KHBJICHHS
POCIIMH MOXE JO0CSITaTh KpaHbOI MeEX1 JOCTaTHOCTI. 3acOJIEHHSA, a TaKOX
HECTIPUSATIIMBE 34 KHUCIOTHICTIO CEpPEJOBUINE 1 HASBHICTh TOKCHYHHUX COJEH
YCKJIQIHIOIOTh MOKJIMBICTh BUPOIIYBaHHS POCIUH Oe3mocepeHho Ha cyOcTpaTax.

[TopiBHSIHO OLTBIN TIpUAATHA AJA O1070TIYHOT PEKYIbTHBAIlIT 301a0yporo Ta
KaM'SHOTO  BYTULISA, SKa BXOAUTH JIO CKJaAy 30JIOBIIBAIIB  TEIUIOBHX
€JIEKTPOCTaHIIA. B Hiif BiICyTHE 3aCOJIEHHS 1, SIK MPaBWJIO, HasiBHA CIPUSTINBA
peakKIlis cepeIOBHUIIA.

Opnak mpoBeneHHs 01070T1YHOT PEeKYIbTUBAIIIT BIABATIB, IO CKIATAIOTHCS 3
MIHEpAIBHUX TPYHTIB, OOYMOBIIOETHCS HE TUIBKU 1X XIMIYHMMH BIIACTUBOCTSIMHU.
Benuke 3HaueHHs] MalOTh 1 iX 13UYHI BIACTUBOCTI. SIK MpaBuiio, AJisl [PYHTIB, 110
CKJIaJIal0Th BiABaJIM BUJOOYBHOT MPOMUCIOBOCTI 1 cyOcTpariB, 10 (OPMYIOThH
BiIBaJIK MepepoOHOI MPOMHUCIOBOCTI, XapaKTepHa 0€3CTPYKTYPHICTD.

3a rpaHyJIOMETPUYHUM CKJIaJ0M Il [PYHTH 3MIHIOIOThCS B1Jl MyXKUX MICKIB J10



BAXKKHUX TJUH. Y CBOil OUIBIIOCTI BOHM XapaKTEPU3YIOThCS OE3CTPYKTYPHICTIO 1
€pO31IHOI0 HECTIMKICTIO Yy 3B'I3Ky 3 BIICYTHICTIO OpPraHIYHOI pPEYOBUHU Ta
€JIEMEHTIB XUBJICHHA, 110 OOYMOBIIIOIOTH CTBOPEHHS CTPYKTYPHHUX OKPEMOCTEH.
JlenynaniiiHi Ipouecu Ha iX MOBEPXHI BUHUKAIOTh HABITh MIPU MIBUAKOCTI BITpY 3-
5 wM/c. [IlepeBitoBaHHA TNOBEPXHEBMX YAaCTOK Ha BiABajdax mepepoOHOi
MIPOMUCIIOBOCTI IPU3BOAUTD 10 BHHUKHEHHS MUJIOBUX Oyp 1 CYMPOBOIKYETHCS HE
TUIbKA 3HAYHUM 3a0pyAHEHHSIM aTtMoc(depu MNpUJIeraux TEpUTopid, ane U
MOTIPIICHHSIM YMOB Mpalli Ha MIANPUEMCTBAX, 110 3HAXOJIATHCS Yy 30HI1 M1 TaKUX
BiBaiiB. [lig BIUIMBOMBITPOBOI €po3ii BiIOyBa€eThCsl BUAYBAHHS HACIHHS 1 CXOMAIB
POCJIHH, 1[0 HEBCTUTIU JOCTATHHO 3aKPIMMUTUCS CBOEID KOPEHEBOIO CHCTEMOIO B
rpyHTi. Lle mpu3BOaUTE A0 MO3ai4HOCTI Y PO3MOALTI POCIMHHOTO TOKPUBY Ha
BifBasiax. B CBoOr0 dWepry i BoaHa epo3is MPU3BOAUTH JO YTBOPEHHS BEIUKHUX
PO3MUBIB Ta BUMOTH SIK Ha MMOBEPXHI CAMUX BIJIBAJIIB, TAK 1 HAa IXHIX yKOCaX.
be3cTpyKkTypHICTh TPYHTIB y BiiBasiaXx 0OYMOBIIIOE iX HECHPHUATINUBI BOIHO-
¢13uyH1 1 arpoximMivHi BIacTUBOCTI. HallOUIbIll HECTIPUATIMBUMHU 3 HUX € BiJBaJIH,
IO CKJIAJAIOTHCS 3 KPYMHOOPHIMCTUX YaCTOK CKEIBHHUX TIPCHKUX MOPiJ, TAKHX, 5K
MapMypOIToIi0HI BamHSIKHU, KBApIIUTH, JOJOMITH TOIO. Bosora, 1mo HaaXxoauTsh 3
aTMOC(EpHUMH OMaJaMH, MPOCOUYETHCS BCEPEAUHY 1 CTa€ HEIOCTYITHOIO s
MaJIOpPO3BUHEHUX KOPEHEBUX CHUCTEM POCIMH-TIOHEPIB. BUKIIOUEHHS CTaHOBIATH
BiJIBAJI, TIOBEPXHEBI IHMapW SKUX CGHOPMOBAHI YETBEPTUHHUMHU BIIKJIAIaMH
(cymickaMu, CyrJIMHKaMu,0co0JuBO JiecoBuaHuMu). [lyxki mopoau 1 3a70BijbHA
BOJIOTOEMHICTh CTBOPIOIOTH CIIPUSITIIMBI YMOBH JIJIs1 PO3BUTKY POCIIHH.

TakuM YMHOM, OCHOBHMMH EKOJIOTTYHMMHU (pakTopamu, 10 OOYMOBIIOIOTH
0COOJIMBOCTI BUHUKHEHHS 1 HACTYIHOTO PO3BUTKY POCIMHHOTO IOKPUBY Ha
BifBasiaXx, € ¢akTopu exadiyHoro xapakrepy. I[IpomucioBi BimBaam €
crienuGpiYHUMH YTBOPEHHIMHU CYYaCHOTO TEXHOT'C€HHOTO pelibe(y, 10 MAIOTh PsJl
3arajJbHUX O3HAaK 1 BIACTHBOCTEH. Y TOH e Yac pi3Hi K 3a XIMIYHUMU, TaK 1 3a
(13MYHUMUBIIACTUBOCTAMH TOPIJ, IO iX (GOPMYIOTh, BIIBAIA JTaI0Th MOKJIMBICTh
3pOOWTH BHCHOBOK IMPO JOCTATHIO X 1HAMBIAYadbHICTh, @ TAKOX MiJCTaBY JJIs
o0'eTHaHHS BiABAJIB Y CymiApsAAHI TUNHU 1 rpynu. [Ipudomy, CTymiHBIPUAATHOCTI
MOPOAY JJISI BUPOIYBAaHHS POCIIVH JIFOJAMHOIO, @ TAKOX MOYKJIMBOCTI ITOCEJICHHS Ha
HI POCIMHHOCTI TPHUPOJHUM IUISXOM 0araTo B 4OMY BH3HA4Ya€ HAMPsSIMOK 1
MIBUJKICTH ~ MOYATKOBUX  €TamiB IPYHTOYTBOPEHHSA. Yce 1€  JI03BOJISIE
CUCTEeMAaTH3yBaTH BiBaJIU, CKIIAJIEHI PI3HUMH MiHEPATbHUMH ITOPOJIAMHU.

[Tonmin BimBamiB Ha KJIacH MPOBEJECHO HAa OCHOBI XapaKTepy 1 3MIHU TipChKOI
nopojau mnepen ii ckiaayBaHHsaM y BinBanu. [{o I kiacy BiBaniBBIIHOCATHCS BCi
MOPOJIHI BiABaM, TOOTO Ti, KOTPI yTBOPIOIOTHCS B PE3YIbTaTl BIIKPUTOrO ado
MIJ36MHOTO BUJIOOYTKY MIHEpaJIbHOT CUPOBUHU. BHACHIIOK CKIaAyBaHHS MOPOJ Y
B1/IBJIM MOPYIIYETHCA ii MPUPOJHA IMIUIbHICTh, 3MIHIOETHCSL MOPSAJIOK CKJIAJIaHHS, a



i BIUIMBOM MPOLECIB BUBITPIOBAHHS MOYMHAETHCS MOCTYNOBE i pyHHYBaHHSA 1
3MIHAXIMIYHOTO CKJIady.

V¥ 1 knac o0'egHaH1 yci BiiBaJv, NOPOJIU SKUX OyJW IIOWHO BUTATHYTI3 HAAP
3eMJI1 1 He MiiIaBaJIuCs JOJIaTKOBIH mepepooi.

Jo Il xnacy BimBajmiB BIZHOCATBCS Ti, 10 cQOpMOBaHI
ripCbKOIOMACOI0, SIKa MPOIILIa MICAs BUMMaHHS 3 HaJAp 3eMJIl [IEBHI CTali
00poOKU: TepMiuyHy  (CHajglOBaHHS  BYTUUIA 3 YTBOPEHHSM  30JIH)

aboxiMiuHy (30araueHHs pya pi3HUMU CIIOCOOAMHU 3 YTBOPEHHAM
u1aMiB abo
¢norauiinux  xBoctiB). Jlo 1poro KJ1acy MOXYTh OyTH
BIJTHECEHI30JIOBIIBAIM TEIUIOBUX €JICKTPOCTAHI[INA,  ILJIaMO- 1
XBOCTOCXOBHILAMTAMPUEMCTB YOPHOT 1 KOJIBOPOBOT METATYPrii,
T1IPOBIABAIH 1 T. /1.

Sx mpaBuio, BinBanu I 1 |l kiaciB po3pi3HAIOTHCS HE TUTBKH 32
MOXOJI>KEHHSAM, ajie 13a (OpPMOI0 IXHbOT TOBEPXHI.

CxiamyBaHHs TOpiJl y BHUCOKI 0aratosipyCHi BiiBaJM, IIO MPOBOIUTHCS 3a
JIOTIOMOTOI0 @BTOMOOLIBHOTO, 3aJII3HUYHOTO TPAHCIOPTY a00 1HIIMX BUAIB MAIlIUH
1 MEeXaHi3MiB, MPU3BOJIUTH JOPOPMYBaHHS MOBEPXHI 3 YITKO BUPAXKEHUM ME30- 1
MmikpopenbedoM. OkpeMi OUISHKA TaKWX BiABaJIiB MawTh pPi3HI (i3uyHi |
arpoxiMiuHi TOKa3HHWKHU TPYHTIB, PEKUM iX BOJIOTOCTI 1 Temmeparypy. Binamm Il
KJIACYYTBOPEHI, SIK MPAaBWIIO, T1IAPOTPAHCIIOPTYBAHHAM X CyOCTpaTiB 1 POpMyIOThCS
Ha MICI[l MPUPOAHUX abO0 INTYYHO CTBOPIOBAHMX IOHWXEHb (3arjivOJIeHb).
IToBepxns BigBaiis Il kmacy nmepeBa)xHO piBHA,3 HE3HAYHUMH, 3JIETKA XBHJIICTUMU
MiABUIICHHSIMH, IO OOYMOBJICHI OCOOJUBOCTSIMU TPAHCIIOPTYBAHHS CYOCTpaTiB.
XiIMIYHUH 1 TpaHYJIOMETPUYHUN CKJIaJ] CyOCTpaTiB TaKUX BiJBAJIB, SK IPaBUJIO,
OJTHOPITHUHN 1 3MIHIOETBCS JIMIIE B MICIIX BUITYCKY 30JIK 200 1IaMiB i3 Tpyo.

Jlo miarpynu MOTEHIIMHO POIIOYUX BITHOCATHCS CIa0OTyMyCOBaHI TPYHTH,
JieCu, JIECOBUAHI CYTJMHKH, CYMHICKA Ta 1H. 3araJbHUMHU iX BIACTHUBOCTSIMHU €
BIJICYTHICTh TOKCUYHUX COJICH, CTIPUSATINBA 32 KHUCIOTHICTIO PEAKIIisl CepeIOBHUIIA,
JIOCTaTHA KUTBKICTh OCTYIMHUX (hopm azory, hocdopy i kamito. Pizauis y necradi
€JIEMEHTIB KUBJICHHS MOXKe OyTH KOMIIEHCOBaHA IIIJITXOM BHECEHHS BINMOBIIHUX
HOPMMIiHEPATLHUX I0OPHUB.

Jo rpynu "OimHux" BINHOCATBCA BiABaJIM, TPYHTOBA Maca SKHX
XapaKkTepHU3yeTbCss OMM3BKOI0 10 HEUTPaNbHOI PEAKI€l0 I'PYHTOBOIO PO3UYHUHY,
BIJICYTHICTIO OpTaHIYHOI PEYOBHHH, HE3HAYHOIO KUTBKICTIO €JIEMEHTIB YKUBICHHS
pociuH. bionoriuHa pexkynbTHBALlS BIABAJIiB 1€l TPyNd MOMIMBA IMICIA
3aCTOCYBAHHS 3aXO/(I1B MOJIMILIEHHS TPYHTIB.

Jo rpynu "TOKcHMYHMX" BIJHOCATHCS BIABAJIM, TPYHTU SKUX MICTATH
HAJIJIUIIKOBY KUIBKICTh COJIEH, MalOTh HAJAMIPHO HU3BKY KHUCIOTHICTh a00BHCOKY



nyxkHicTh. [IpupoaHe 3apocTaHHs BiABaNiB L€l rpynu BiAOYyBa€eThCsA 32 PaxXyHOK
crenuiyHUX BUIIB Oyp'THUCTOI POCTMHHOCTL,CTIMKOT O 3aCOJIEHHS 1 HE YyTJIMBO1
710 JIy’KHO1 200 KUCIIO1 peakKiiii IPyHTOBOT'O PO3UHHY.

TakuMm 4uHOM, HEOOXITHOIO MEPEIYMOBOIO MPH IUIAHYBaHHI 1 HACTYIMHOMY
MPOBEJCHHI 3aXOJIB II0J0 OI10JOT1YHOTO BIJHOBJIEHHS 3€Meb, a OTXKe 1 iX
pallioHaJILHOIO0 BUKOPUCTAHHS, € Kiacuikallis BiiBaIiB.

VY npakTuil BITKPUTUX TPCbKUX POOIT K HAaHOUIBII MPOCTUNA 3aCTOCOBYETHCS
BaJIOBUM c1oci0, 110 3a0e3neuye 3aaHuil TOPsA0K yKIaJdaHHs mopia y BiaBai. Jis
pEKyNbTUBALIl MOPYUIEHUX 3€MeNb 3a3Ha4eHH crocid (GopMyBaHHS BiBajy HE
NPHUIATHUN, TOMY II0 BUKOHAHHS TIOCTABJICHOTO 3aBJIaHHS BHMAarae CEJICKTUBHOTO
fioro ¢popMyBaHHS.

[TinroToBKa MOBEpXHi BiABady Ma€ BaXXJIWUBE 3HAYEHHS ISl IOJANBIIOTO
OCBOEHHS MTOPYIICHUX 3€MEJIb 1 BKIIFOYA€ HACTYITHI POOOTH : TICPBUHHE TIJIAaHYBaHHS;
BTOPHWHHE TUTAHYBAHHS ITiCJIS YCAIKH TIOPiJT; CEJICKTUBHE YKIIAaHHs IMOPia y BiBall.
[TigroroBKka MOBEpXHI BiABaNYy JJIA PEeKYyJIbTUBALI] 3A1HCHIOETbCA HA AUISHKAX, J1€
ripcbki poOOTH 3aKiHY€Hi, 1 B MOAAJBIIOMY IMPOBOJAUTHCH HE OyayTh. OO0'emu
NICPBUHHOTO ITUTAHYBAaHHS 3aJieXKaTh BiJl YCTaTKyBaHHS, SIKUM OyJi¢ TPOBOIUTHCH
yKJIaJaHHs mopin y Bigsain. Hesnauni 00'eMu NMEpBUHHOIO IUITAHYBAHHS MO>KHA
3MIIACHIOBATH Ha OYJIbJJO3EPHUX, CKPENIEPHHUX 1 EKCKABATOPHUX Bi/BaJIax, a TAKOXK HA
riposigBaiax. Benuki o0cCiITW IiaHyBaJIbHUX POOIT JOBOJMTHECS MPOBOJUTH HA
BiJ[BajlaX, BIJACUMAHUX JiparjiialHaMH, KOHCOJIbHMMH BiJIBAJIOYTBOPIOBAYaAMH 1
TPAHCIIOPTHO-BIJIBAJIbHUMHU MOC- TAMHU.

Hampsimox MailOyTHROTO OCBOEHHS MOPYIICHUX 3€MENlb BU3HAYA€E XapaKTep
IUTaHyBaJbHUX pPOOIT (CylUibHE, TepacoBe, 4YacTkoBe). CyliipHE MIaHyBaHHS
MOBEPXH1 MPOBOJAUTKCS JJISI CUTBCHKOTOCTIOIAPCHKOTO OCBOEHHS 3€MEJIh, TEPACOBE -
miJ 3aJICHEHHS 1 CaJIBHUIITBO, YAacCTKOBE - JUISI JICOTOCIOAAPCHKHX TOTPeO.
JlomtbHO 3aiMiCHIOBATH IUTAaHYBAaHHS IOBEPXHI BiJIBAJIy B MEpioJ eKCIUTyaTarlii
pojoBHIIIa B Mipy mepeMinieHHs PpoHTy poOiT. Uepe3 NpoCTOTYy TEXHOJOTII,
IUIaHYBAaHHS TOBEPXHI OYJIBI03€pOM € HaWOLIBIN PO3MOBCIOHKEHUM. bymbmosep
mpu pyci BOEpea, 3pi3ye JeMemnieM MmaHaTl AUITHKA.OJHOYaCHO BinOyBa€eThCs
HarpoMajKeHHS, TIEPEMIIIIEHHS 1 PO3BAaHTAXEHHS TPYHTY Ha HAHOIMKYINX MICIISX 3
OlbIl HU3BKUMHU BigMiTKamu moBepxHi. [Ipu poOoTi Oymnbmozepa Ha MOXHINX
TUISHKAX 3pi3aTd TPYHT JOIUTBHO TMPU pycl Mg yXWI s TOro, Mmoo
BUKOPHUCTOBYBATH CHUJIy Baru MamuHu. [Ipu3BopoTHOMY XOJ1 Oyliblio3epa JeMilll
HeoOXimHO migHiMaTH. Ha BimBanmax, 1o CKIamarThCsA 3 IMMyXKHUX MOPid, JOMUITBHO
3J1iiICHIOBATH TUIAHYBAHHS IIOBEPXHi CKperepoM. Moro IpoBOIATh OKPEMHMH
3aX0JIKaMHM, IOYMHAIOYH BT MEXI1 BiABabHOTO T0JIs1. CKpenep 3pi3ye, TPaHCIIOPTYE
1 yKJIajiae mopojly, CTBOPIOIOUM PIBHUHHUY pelibed Ha MOBepxHi BiaBany. [JoBxkuHa
3ariaHoBaHOi (BUPIBHAHOI) JUISTHKA HE MOBUHHA mepeBuntyBatd 500 M - s



npuuinaux 1 2000 M — 1151 caMoXiqHUX cKpenepiB. BropuHHe mianyBaHHS BiABaILY
MIPOBOJIMTHCS MICIIS MOBHOT YCAAKHU MOP1A Y HbOMY.

Jlist mnanyBaHHS BIJBajiB 3 BUCOTOIO TpedeHiB Bix 2 10 10 M 3acTOCOBYIOTH
IJIaHYBaJIbHO-BIIBAJIbHUIA MTPUCTPIM 13 mupuHOto 3axBary4,5 M. Ilopsaok ioro
poOotn HactynHuil. Ha mowarky MaiiiaHuuka, BIIBEIEHOrO I IUIaHyBaHHS,
BCTAHOBIIIOIOTH TATOBI JieOiaku Ha Biactani 120-150 M oxHa Bix OJHOI.
[InanyBaibHUI TPUCTPIN MPHU NOCTYNAIBHOMY PYCl Y TBOX HaIpsIMKaX BP13a€ThCs
B IPYHT, 3pi3a€ 1 nepeMiuye iforo y MikrpedeneBuit mpocTip. [Ipu Takomy crioco0i
BUKJTIOYAE€THCSA XOJIOCTHH XiJ IJIaHYBaJbHOTO MPHCTPOIO, TaK K BIHIPAIIOE 3a
CXEMOI0 YOBHUKA.

I[lo Mipi maHyBaHHS TOBEPXHI BiIBAJIy CAMOXI1/IH1 JIEOIKU MEPECyBaOThCA Ha
HOBE Miclle TMEPIeHIUKYIAPHO 10 XOIy IUIaHYyBaJBbHOTO MpuCTporo. llomepenmy
CaMOX1THUX JIeO1JI0K TOBEPXHS BIABAY IUIAHYEThCS OYIJIbI03€pOM, 1110 3a0e3neuye
ix OesmepemkogHe TpocyBaHHA. EkckaBaTop 3abumpae TIPYHT 1 BHCHUIIA€ B
MDKTpeOeHeBUN MPOCTIp. Y pe3yiabTaTi yTBOPIOETHCS Psijl rpeOeHIB MEHIIIO1 BUCOTH,
K1 IJIAHYFOTHCS KOBIIIEM €KCKaBaTopa.

I'pebeni OLIbII pamioHANBHO IJIAHYBATH CHEIIaJbHUM KOBIIEM 0€3 3aaHbOi
ctinku. [Ipu mpomy ApariialiH momapoBo 3rpidae IPYHT y MIKIpeOCHEBUN TIPOCTIP
(puc. 6.9). 3acrocyBaHHsS [OaHOI CXEMH Ja€ MOXIUBICTh JOCATATH BHCOKOI
POAYKTUBHOCTI MPY HE3HAYHUX EHEProBUTpaTaX. 3arajbHUN HEAOIK IIaHyBaHHS
BIJ[BAJIIB JparjiailHaMH TOJIATa€ B TOMY, IO iX MOXHa 3aCTOCOBYBAaTH TUIbKH Ha
MyXKHUX MOpOJax.

[TinroToBKa mMoBepXHi BiABaNy IS O10J0TIYHOTO BITHOBJIEHHS MOJKJIHMBA 32
JIOTIOMOTOI0  XIMIYHO1 Memiopaliii IpyHTIB a00 CTBOpPEHHS IIapy 3 TIPYHTIB,
NPUIATHUX IS POCTY 1 PO3BUTKY POCIUH. AJie

XiMiuyHa Meriopallis He 3aBXau jnae OakaHuii edexT. burbin edeKkTHBHUM €
CEeJICKTUBHE ()OpMYBaHHS TUIOI BiJIBAIIIB.

PozristHemo onTuManbHi CXeMHU TIPHUYOTEXHIYHOT PEKYIbTHBAIlI] CEJIEKTUBHO
c(hOpMOBaHMX BiBATIB, IJIONII SKWAX MPHU3HAYEHI JJIS MOCHIAYI04Y0i O10JI0TI4HOT
pexynbTHBaIlii. MOXIHMBI pi3HI BapiaHTH TEXHOJOTIYHUX CXEM TIPHUYOTEXHIYHOI
PEKYNbTHBAIlI 3 BUKOPUCTAHHSIM KOJIICHOT'O TPAHCTIOPTY 1 30BHIIIHIM YTBOPEHHSIM
BIJIBAJIIB.

VKkianaHHs HETOKCUYHMX PO3KPUBHHUX TMOPLA Yy BiABaI HE MOTpedye
JO/TATKOBUX TEXHIYHMX 3axodiB. l[lpwBe3eHMil TMOTEHIIHHO POAIOYUN TPYHT
PO3BAHTAXYEThCSI y BUTIIANI OKPEMHX KOHYCIB TIO BCIM CIJTAHOBaHIN IIIOMII
BinBany. BifgcTaHb MK KOHYCaMH 3aJ€KUTh BIANOTY>KHOCTI mapy,
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uTd. [IoTeHIHO poJIoYl TIPYHTH YKIAAalOThCs TOBIUMHOW HE MeHme 1 Mm.. I3
30UTBIIEHHSIM MOTYXKHOCTI IIAapy BIACTaHb MDK KOHycaMHM cKopouyeThcs. Ha
CIUIAHOBaHY NOBEPXHIO YKJIAJAIOTh POJIOYMI 11ap TOBIIMHOK noHan0,3 M.
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BUKOPHCTOBYETHCS B CLTHCHKOMY T'OCIIOIaPCTBI.

VY Bunaaxky, KOJW PO3KPHBHI MOPOAM HE TOKCHYHI, aje CKJIaJICHI MIITHUMU
CKEJIbHHMHU TTOPOJIaMH, Ha TTIOBEPXHIO BiJBAJIy MOTPIOHO YKJIaJdaTH MyXKi, MpUAaTHI
JUISL POCTY 1 PO3BUTKY POCIHMH IPYHTH mapoMmOuibiie 1 M. B momanbiiomy Taky
IUIONIY JOILUJIbHE BHUKOPUCTOBYBATH IIiJl 3€JIEHY 30HY (HAcCa/yKeHHsS JepeB 1
YJarapHMKiB). 3a BIJICYTHOCTI TOTEHI[IHHO POMIOYUX TPYHTIB Il O10JOTIYHOT
PEeKyIbTUBAIlIl MOXKHA BUKOPUCTOBYBATH O€3ILIIHI IPYHTH, aJie 13 BHECEHHSAM Y HUX
JOCTaTHBOI KUIBKOCTI ~ MiHEpaJdbHUX  JOOpWB.  JIUISHKH  PEKOMEHAYIOTh
BUKOPUCTOBYBATH JIJIsl TIOCIBY TpaB 1 caj/liHHA yarapHukiB. CIutlaHOBaHA MOBEPXHS
BiZlBaJly TMOBHHHA OYTH pIBHOIO, 3 HEBEIUKMM yxuiaoMm (1-2°) mms CTOKy
HAJUTMIIKOBUX aTMochepHuX omamiB. Penped cruiaHoBaHOI TOBEpXHI Mae
3a0e3mnedyBaTi HOpMaJbHY €KCIUTyaTallif0 MalllMH MPUBUKOHAHHI PI3HUX POOIT. Y
nepioJ1 MPOBEACHHS TIPHUYOTEXHIYHOT PEKYIBTUBAIIT 1O KOKHOI IUITHKH TOBUHHI
OyTH BJIAIITOBAHI Mi'i31HI IUITXH.

[IpoBenennst 61070TTYHOT PEKYIBTUBAIlI HA TOKCUYHUX PO3KPUBHUX MOPOAAX
MOXXJIMBE 32 YMOBHU CTBOPEHHS 3aXHCHOTO IIapy, IO €KpaHye (mepepuBac)
KaITiIApHe MTHITTS COJIEH 3 HUKHIX TOPU30HTIB y BepxHi. [I0TyXHICTH IIbOTO mIapy
3aJIeKUTH Bl TUITY IOPOJIY 1 mOoBUHHA ckianatuae MeHm 0,4 M. Expanyrounii map
CTBOPIOETHCS 13 MIEOCHIO 1 HE TOKCUYHUX TJIMH, a TIPH HEOOXIMHOCTI 30epekeHHS
aTMOC(EepHHUX OB

- 13
CyMilli meOeH!0 1 HETOKCUYHUX TJIMH.

Ha Oinbmiocti BilpanbOBaHUX BiBaJIB MPOCTOPOBA PO3MAITICTh AUISTHOK,
CKJIQJICHUX 13 COPUSITIIMBUX 1 TOKCUYHUX MOPIJI, YCKIQJHIOE, a 1HOJI 1 BUKJIIOUAE



MOXJIUBICTh JHU(PEPEHILIMOBAHOIO MIAXOAY A0 iX peKyJabTUBaLil. 3a3HaueHe
yCKJIaJHEHHSI OOyMOBIIEHE MPOHUKHEHHSM COJIEW 3 TOKCHYHHUX TOPiA pa3oM 3
aTMOC(EpHUMHM OIaJaMHU, BHACIIOK YOT0 MPUAATHI JAJI1 POCTY 1 pO3BUTKY POCIUH
JOUISHKA TOCTYIOBO NEPETBOPIOIOTHCS B HENPUAATHI, 110 NOTPeOYye CTBOPEHHS
€KpaHy4oroliapy Ha BCiil MOBEpXHI BiJIBaITY.

3acTOCOBYIOUM O€3TPAaHCHOPTHY CHUCTEMY pO3pOOKH, HENpUIaTHI IS
MOAAJIBIIION0 BUKOPUCTAHHS MOPOAM YKIAJAlOTh Y BUPOOJEHUM MPOCTIP Kap'epy.
[Ipu nbOMYy HOCUTH BaXKJIMBO MPAaBHIBHO BHUOpPATH TEXHOJOTIIO iX YKIAZaHHS Y
BifBaJI, 1100 3a0e3me4yuTy MiHIMaJIbHUM 00'eM TIIJITaHYBaHHS  TOBEPXHI.
TexHonoriyHa cxeMa yKJIaJaHHS MOPLA Yy BHYTPIIHIA BiBaJ 3a JOMOMOIOIO
nparjiaiiHa nmokazaHa Ha puc. 6.10. B mipy nepeminieHHs GpoHTY BiABAIBHUX POOIT
MPOBOJIATH NIEPBUHHE IIaHYBAHHS IOBEPXHI BHYTPILITHHOTO BiIBAITY OYITbJI03EPOM.

[Ticns ycanku mopia HEOOXIHO 3JIMCHUTHM BTOPUHHE iX TMUJIAHYBaHHS s
YCYHEHHS HEpIBHOCTEH, SKi MpHU IhOMY BUHUKIW. Ha CrutaHoBaHy IOBEPXHIO
BiJIBaJy YKJIAJal0Th MOTEHIIIITHO POJIt0Yl MOPOu 1 poAtouuit rpyHT. [Ipu HasBHOCTI
TOKCHYHUX TOPiJl CTBOPIOIOTH 3aXUCHUH (EKPaHYIOUHii) map.

[103UTHBHOIO CTOPOHOIO TEXHOJOTIi TIPHUYOTEXHIYHOI PEKYIbTHBALIL MpU
BHYTPIIITHEOMY BiJIBAJIOYTBOPEHHI € BIJICYTHICTh BU-TIOJIOKYBAHHS 1TepacyBaHHS
yKOCIB BifBany. Hemomik 3a3HaueHOro crocoOy - BEIMKH 00'€eM IJIaHyBaJbHUX
POOIT.

CrtBopeHHS BifBaliB BUPIBHSIHOT (hopMU (ITOBHE BIsUIOBE YKJIAJaHHS) IPHU
BUKOPUCTaHHI Ha PO3KPUBHUX pOoOOTaxX JparilailHiB MOXJIUBE MPU TMOTYKHOCTI
po3kpuBHUX mopia A0 20 M 1 mmpuHi 3axoaku He Ounemn 40 M IIpu po3pobii
PO3CHUITHUX POIOBUII MOPSIAOK BUKOHAHHIPEKYIHTUBAIMHUX POOIT 3aJICKHUThH Bij
NPUMHATOI TEXHOJOT1i BIANpAlbOBYBAaHHS Kap'epHOro mosis. Bukxopuctanus
JPaKHOTO CITOCOOYT03BOJISE BIAIPAIbOBYBATH PO3KPUBHI IMOPOJIH €KCKABaTOPOM 3
VKJIaJAaHHAM X y BUpOOJIeHUI MPOoCTip (IpaskHi BiaBaiu ). BupiBHIOBaHHS MOBEPXHI
BiBaNiB 1 (hopmyBaHHS penbedy NUISHOK, MO0 PEKYIbTUBYIOTHCA, 3M1MCHIOIOTH
€KCKaBaTOpOM, a OCTAaTOYHE IUIAHYBaHHS BIJBAJIBHUX JUISHOK THPOBOJSATH
Oynbro3epamu. {11 BUKITIOUEHHS 3a00704yBaHHS 1 CTBOPEHHS COPUATINBUX YMOB
BIIHOBJICHHS TIiAPOCTAaTHKH TIPYHTOBUX BOJ Ha PEKYJIbTHBOBAHIN IUISHIl
CTBOPIOIOTH IITYYHY BOJIOIMY.

Po3poOky  myXKkuxX  PO3KPUBHUX  IOpiA  3MIMCHIOIOTH  BHHUMAJIBHO-
HAaBAaHTAXXYBAJIbHUM YCTAaTKyBaHHSIM 13 3aCTOCYBaHHSIM POTOPHUX KOMIIJICKCIB.
VYknagaHHd TOpPiA  3AIHCHIOETBCS — TPAHCHOPTHO-BIIBAJIbHUMHU MOCTaMH  abo
KOHBEHEPHUMU Bi/IBaJIOyTBOPIOBAYaAMHU.

JIOCATHYBIITM TPOEKTHOI BHCOTH BilBally, MPOBOJSATH MEPBUHHEIUIAHYBAHHS
MOBEPXH1 AUISTHKA 32 YMOBH, IO TIpCbKI pOOOTH HA HbOMY BECTHCS HE OYAYTb.
[Ticns ycaaku mopiz 3A1MCHIOIOTh BTOPUHHE TJIaHYBaHHA U YKJIAIat0Th TOTEHIIHHO



POIIOY1 MOPOAU MOTYXHICTIO 2,0-2,5 M, a 32 HEOOX1THOCTI - IIap POIOYOTO IPYHTY
notyxHicTio 0,5 M. Y mnepiog mNpoBeleHHA TIPHUYOTEXHIYHOI PEKyJIbTHUBALli
BUIIOJIOKYIOTh YKOCH 1 CTBOPIOIOTH TEPACH.

diToMeniopallist CMITTE3BAIUIL. Y TUJII3a1lisl BIAXOA1B BEJIMKUX MICT y3BaJIUILA
3AJIMIIAETHCS HAUTTOMIMPEHIIUM 1 JOCUTD ICIIEBUM IUIIXOM MOPSITYHKY BIJ] CMITTS.

[loBepxHIO 3BayMIlA, AK€ MPUIUHSIE CBOE (DYHKIIIOHYBaHHS, MOKPHU- BalOTh
mapom rpyHty 3aBToBiikd 10-15 cM 1 3aciBatoTh TpaBamMu. 3roA0M,KOJIA CMITTS ITi]T
MM IIapOM NEPETHHUE 1 TEMIEpATypa IPYHTY HaA PIBHI KOPEHEBUX CUCTEM He Oy/e
nepesuinyBatu 25° C 3111CHIOIOTH MMOCAJKY JEPEB 1 YarapHUKIB.

[Ipore, sk 3a3nauyae X.[loiikep, 1 0€3 HACUIIAHHA POAIOYOrO IIApy 3BUYANHUN
CMITTSIHUM BiJBaJl MEPETBOPIOETHCA B IMPOIEC] PO3KIAAY BIIXOMIB Yy LIHHUHI s
PO3BUTKY POCIMHHOCTI IPYHT.

Cnig 3a3HaYUTH, IO CMITTE3BAIMILE MICTS WOTO 3aKpUTTS LIBUJIKO 3apOCTAE
Oyp'sHamMu, a TOMYy IIell Tpollec HEoOXigHO perymoBaTu. JIJIsl MBHAKOTO 1
PI3HOCTOPOHHBOTO PO3BUTKY I'PYHTIB BHUKOPHCTOBYIOTH aBaHTapJiHI BUIU JEpPEB 1
yarapHukiB. He pekoMeHnyeTbCcsl BUCAKYBaTH BTaKWX YMOBax XBOWHI BUIM Ta
oepe3sy.

O3eeHEeHHs CMITTE3BANIUIL HE 3aBEPIIYETHCS CaJIHHSAM JIEPEB 1 YarapHUKIB.
CrtBOpeH1 Haca/JK€HHS BHUMararoTh MOCTiNHOro norisay. HeBapro nomyckatu
3arynieHHs. MOCaJoK 1 CTBOPIOBAaTH YMOBHU JIsHEOa)kKaHOI KOHKYPEHIIT pOCIHUH.
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