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JIHITIpOIIe TPOBCHKUH AepyKaBHUN arpapHO-eKOHOMIYHUH YHIBEPCHUTET

BMICT PYXOMUX ®OPM BOPY Y TEXHOIMEHHO-MOPYLUEHUX 'PYHTAX
HIKOMOJIbCbKOINO MAPIrAHLIEBO-PYAHOIO BACEUHY

3’acosani ocobaugocmi po3nodiny KoHyeHmpayiti pyxomoeo 60py y Hpocmopi ma no
wapax neoosemy (HACUNHULL WAP YOPHO3EMY NIBOEHHO20 HA J1eCONOOIOHUX CYeNUHKAX) i
0epHOBO-INMOEHHUX TPYHMIE HA CIPO-3€NeHUX, UYEePEOHO-OYpUX 2IUHAX Mma AeconoOiOHUX
cyenunkax Hixononvcvrkoeo mapeanyeopyonoco baceiny. Haoanmo 3acanvhy oyinky cmamy
MmexHo3emis 3a eMicmom pyxomozo bopy. Ilodyoosani mamemamuymi MoOeni po3no6CIOONCEHHS
bopy y npocmopi ma oendpocpamu 0jisi OYiHKu 1io2o ooHopionocmi y wapax 0-10 ... 90-100 cm
KOJICHO20 muny IpyHmis. Bcmanoeneno, wo npo@ini 00CHioxncy8anHux IPpyHmMie HeOOHOPIOHL.
Texnozenno-nopyuleni ipyHmu Maioms 0ygice 8UCOKY KOHYeHmpayito 60py, wo nepesuyye y 2—
3 pasu 1020 emicm 6 emanOHHUX 3PA3KAx I Y NOOAIbUOMY MOdce npuzgecmu 00 6OPHO2O
3aconenus. Becmanoeneno, wo easxciugy ponv y miepayii 6opy epae myaucma @pakyis ma
2AUHUCMULL CKAAO TPYHMIE.

Kntouogi cnosa: mixpoenemenmu, pyxomi cnoayku 00py, pooioyicmbv, pPeKyIbmusayis,
MEeXHO3eMU.

IHocTranoBka npodaemu

TexHorenHi emadoromnu, siki cpopMoBaHi B TpoLeECi PEKyJIbTHBALii, 3HAYHO
BiJPI3HAIOTHCS BiJ 30HAJBHHUX IPYHTIB pPiBHEM poII04oCTi (Tpo¢HOCTI), Pi3MuHUMH,
(h13MKO-XIMIYHUMH, arpOXiMIYHAMH 1 iHIIMMH €KOJIOTIYHO BaXKIMBUMHU TIOKa3HHKAMH.
HeogHOpigHICTE TPYHTOBO-TEOXIMIYHOTO CEPEIOBHUINA TPHU3BOAWTH JO BHCOKOI
BapiabebHOCTI KOHIIGHTpALliil eleMEeHTIB y rpyHToBoMY mOKpoBi [9]. JlocmimkeHHs
OarmaHCy MiKpOEIIEeMEHTIB BHCTYIIA€ B SKOCTi (pakTopa, MmO BH3HAYA€E MOTEHIliaN
IIPOAYKTUBHOCTI BUPOILYBAaHUX KYJIBTYD.

AHaJIi3 OCTAHHIX JOCTIIKeHDb i myOmikamiii

3acTocyBaHHS MIKpOJOOPUB — OJIMH 13 IUIAXIB BUPIIIEHHS MPOOIEMHU MiABUILICHHS
BPOKAHOCTI KYJIBTYp 32 paxyHOK Maiux BHTpaT. Came MIKpOEIEMEHTH CIPHSIOTH
CHHTE3y B POCIMHAX IMOBHOTO CIEKTPY (DEpPMEHTIB, sIKi JAO3BOJISIOTH IHTCHCHBHIIIE
BHUKOPUCTOBYBAaTH €HEPTil0, BOAY Ta MakpoeleMeHTH. IIiBUIIEHHS MPOAYKTHBHOCTI
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3eMenb 1 OlOreoXiMiyHHX TMpPOLECiB HE MOXKe OyTH BuUpimleHO 0e3 onThMi3amii
MIKpPOEJIEMEHTHOTO CKJIAAy IPYHTIB, SKUH € pe3ylbTaToM B3aeMOAil MpoueciB ix
YTBOPEHHSI 3 BUXIIHUX MaTEPUHCHKUX TIOPIJI SIK JKEPEIl eIEMEHTIB Y IPYHTaX, a TAKOXK
narepayibHOI 1 pamianbHOl Mirpamii enemeHTiB [4, 5, 8]. Bop € HesamiHHUM
MIKpPOEJIEMEHTOM, HEOOXiTHMM JUIS HOPMAIbHOTO POCTYy 1 PO3BUTKY POCIHH.
VYmpaBiaiHHa OOpoM € CKJIAgHAM 3aBIaHHAM, TaK SK ONTHMAJbHUN [iarma3oH
3acTocyBaHHS 00py € By3bKHM 1 HOPMH BHUTPATH BapilOIOTHCS B 3AIEKHOCTI BiJ THITY
IpyHTiB. BHeceHHst Oopy 3MeHIIye BMICT a30Ty 1 Kaiblilo, aje 3011blIye BMiCT
dbocdopy, Kamiro, MaprafHmi, IIAHKY 1 Migi B TKaHMHaX pPOCIHH, 3a PaxyHOK
3017bIIEHHS iX AOCTYMHUX (GopM y rpyHTax [12]. HallBaXIuBIIIMMH BIACTHBOCTIMHU
0opy, SKi BH3HA4YalOTh HMOTO0 TEOXIMi4HI OCOOJMBOCTI PO3MOALTY B IPYHTOBOMY
MIOKPHBI, € BIJIHOCHO BHCOKa MirpalliiiHa 3IaTHICTh y BOJHHX PO3YHMHAX, a TaKOXK
aKTUBHE OIOT€HHE MOIVIMHAHHA 1 3[AaTHICTh aACOpOYBAaTHCS BHUCOKOIUCIIEPCHUMH 1
OpraHO-MiHEepaJbHUMHU KOMIIOHEHTaMH I'pyHTiB [4]. ToMy pu BHBUYEHHI TEXHOT'€HHO-
MOPYLIEHUX IPYHTIB Ta JUId MOIIYKY LUIIXiB iX BiJHOBIEHHS € aKTyaJbHUM
BCTaHOBJICHHsI KOHIIEHTPALil pyXOMHX CIIOJYK OOpY Y POCTOPi Ta 3 INIMOUHOIO.

Banoswii BMicT 60py B IEpHOBO-ITIA30IMUCTHX IPYHTAaX 2—5 MI/KT, B CIpHX JIICOBHX
rpyHtax 3-9 Mr/kr, B 4opHO3eMHHUX 9—12 MI/ KT IpyHTY, aje JOCTYIHi [l POCIHH
BOJIOPO3YMHHI CIOJIYKH OOpY CKJIanaroTh Bcboro Bix 3 mo 10 % Big #ioro 3arambHOi
KimbkocTi. TakuM dYHHOM, BeNWKa dYacTHHA OOpy B3HAXOAWTHCA B IPYyHTaX Y
HEIOCTYMHUX Uil pociuH (opmax. KinbKicTh BOIOPO3YMHHOTO OOpY B JE€PHOBO-
nigzonuctux rpynrax 0,1-0,5 mr Ha 1 kr, B cipux nicoBux 0,3—0,7, a B 4OpHO3EMHUX
0,4-1,7 mr Ha 1 xr rpynTty [13].

3a ctynenem 3a0e3NEeUeHOCTI BOAOPO3UYMHHMM OOopoM (B MI' Ha | Kr) IpyHTY
MOJIUISFOTECS Ha Taki Tpynu: | — myxe Hu3bkui < 0,15wmr, 11 — Husbkwmii 0,15-0,33 wmr, 111 -
cepenmiit 0,33-0,50 mr, IV — Bucokwuii 0,50-0,70 mr, V — nysxe Brcoka > 0,70 mr [13].

Ha pyxmuBicte Gopy B TpyHTI BIUIMBAa€ BallHyBaHHA, MPH SKOMY BMICT
BOJIOPO3YMHHOTO OOpy 3HWXKYeThCs. lle TOSCHIOETBCS THM, IO IIiJ] BIUIMBOM
BalTHyBaHHA B I'PYHTI OCHIIIOETHCS AiSTIbHICTh MIKPOOPraHi3MiB, 110 BUKOPUCTOBYIOTh
0op I TOOYIOBM OPTaHIYHUX PEUYOBUH CBOTO Tila. 3HAYHA YacTHHA OOpPY IMOB'sA3aHa 3
OpPTaHIYHOI0 PEYOBMHOIO IPYHTY. Y TIpoleci XiMIYHOTO BHBITPIOBAHHS YTBOPIOE
anionn BO; +, B4O,%, BOs*, H,BOs-, B(OH)s. Bin moxke copbyBaTucs IIHHAMH,
OpPTraHiYHOI0 PEYOBHHOIO i TOJYTOPHUMH OKCHJIaMH, OCTaHHIMH HAHOUIBIN CHIIBHO.
OcHOBHA pOJIb y IIBOMY TpoIieci, MaOyTh, HAICKUTH acomiamii 00py 3 KUCHEBUMH i
TIPOKCUIIBHUX PajMKalaMH amroMocuiikatiB [6]. HaiiOinbin 3BuyaiiHi B IPYHTOBUX
po3unHax ¢opmu HeaucomirioBaHoro HsBOs, B menmiiit mipi B(OH)4. [Tpu pH Ginbiie
7,0, #imMoBipHO, mpucyTHi ionn B4O7% i H,BO®. OcobmusicTio Gopy € iforo Gimbina
copOiiss B TIpyHTax Yy TOpiBHAHHI 3 iHmwmMu aHioHamu [13]. Enemenrtamu-
ocaJpKyBadaMu OOpY € Kallblliif, Marfid, amioMiHiH, 3ami3o, maHrad. bop y 1pyHTI
ancopOyeThCs OKCHIAMH 3ajli3a 1 alfOMiHII0, TIMHUCTUMH MiHepanamu. [Ipu mpomy
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abcopOuis 3anexuts Big pH i gocsrae MakcuMymy B JTy>KHOMY cepefoBuili. B minomy,
crionyku Oopy HaiOUIbII MOOLITBEHI B KUCTIOMY 1 JTy>)KHOMY cepenoBumiax [1, 16].

VY 1pyHTI 00p 3HAXOAMTHCA y BUIILAAL pi3HuX cromyk. A. II. Bunorpamos (1957)
BUAIISAB Taki (GOpPMH MIKpOeleMEeHTa: BOJOPO3YMHHHIA; KHCIOTOPO3YMHHUIA;, IO
3HAaXOAUThCSA B TpaTKax CWIIKATiB; B CKJIaAl OOpHUX MiHEpawiB; MOB'SI3aHUN 3
opramiuHo0 pedoBHHOK [2]. Bop, 1m0 3HAXOMUTHLCA B CKJIAAi POCIMHHMX 3ajIMIIKIB,
CTa€ IOCTYIHHM Ticiis iX MiHepasi3amii. bop JocuTh IHTEHCHBHO 3BUTBHAETHCS MPH iX
pO3KJIaiaHHi, 3aiiMaloun 3a TeMIaMu MoOiTi3aLii 3 POCIMHHOT PEYOBUHH ApyTe Micle
micas mimi. Ie mo3Boise po3risgaTH MIiKpOeIeMEeHT y maHiid GopMi AOCTYIHHM IS
pocius [6]. 3a manumu A. I1. BunorpamoBa, B pyxomiii (popMi 3HaXOIUTHCS OIH3BKO
10% rpyHTOBOrO OOpPY, JOCIIJIKEHHS 1HITUX aBTOPIB CBiMYATh PO MEHII 3HAYHY HOTrO
po3umHHIcTE: Bing 0,4 mo 5% Bim 3aranpHOl KUTBKOCTI MikpoenemeHTa [1, 16]. ¥V
3aCOJICHUX TPYHTAX PO3YMHHICTH CIIOJIYK OOpYy MOXKE iCTOTHO 3pOCTaTH, MOCSTAIYH
25% 1 naBite 80% Bix #oro BamoBoro Bmicty [6].

Ha anpcopOuito Oopy pi3HUMH KOMIOHEHTAMH IPYHTY BIUIMBAaIOTH PEaKIis
CepeIOBHINa, TPHUCYTHICTh PI3HUX KaTiOHIB, CTYMiHb 3BOJIOKEHHS TpyHTY. Ilpm
30impmeHHi pH cepemoBmma 3poctae ajmcopOmis 60py TIMHHCTUMH MiHEpajJaMH, a
MaKCHMYyM IOTJIMHAHHS €JIEMEHTa OKCHJIaMH 3aii3a croctepiraerhcs npu pH = 8,0 —
8,5, okcuam amoMiHio aacopOyIOTh MAKCUMAaIIbHY KiTbKicTh Oopy mpu pH = 6,0 — 7,0.
3akpituicHHI0O OOpy B TPYHTI CHPHUSAIOTH pEAKIlii HWOTo XIMIYHOTO OCaKCHHS.
OCHOBHMMH 10HaMHU-OCaJDKyBauaMu Oopy € Kanplidl i maraid [16]. Jediuut Gopy
MPU3BOAUTE 10 3HIKEHHS MaKCHUMaJbHOI MIBUIKOCTI YTBOPEHHS (OTOCHHTETHYHOTO
O2 i BIUIMBaE HAa HAKONIMYEHHS PO3YMHHUX BYIJICBOMIB y jmcTi [14, 21]. lediuut 6opy
LIBHJIKO BIUIMBAE Ha QYHKIIT epMEHTIB Ta iHIMKX OUIKIB y Ma3MaTU4Hil MeMOpaHi,
[IpoIIeCH MepeHocy yepes Hilichy memopany [11, 15].

XapakTepHOI0 PUCOI0 TeoxiMmii 0opy € HOoro ywacTe y mpolecax rajoresesa. ¥
3B'SI3KYy 3 IIMM MPAaKTHYHO y BCIX perioHax 3eMHOi KyJi 3acOoJeHHS IPYHTIB
CYITPOBOJKYETHCS aKyMYJIAIIEI0 B HUX OOpy i po3BuTkOM GopHOTo 3aconenHs [8]. ¥V
3B'SI3KY 3 IIMM MOTpiOHa Oinbll rmmboKa TeopeTHYHa MPOpoOKa MUTaHb MPO BIUIUB
00py Ha MPOAYKTUBHICTH 1 XIMIYHUH CKJIaJ POCIHH 1 po3poOKa MPaKTHIHUX MiAXOIB
110 BUKOPHCTaHHS TPYHTIB 3 BUCOKUM BMicToM Oopy [12, 17].

Mera, 3aBIaHHSI TAa METOAMKA TOCTiIKEeHb

MeTol0 Hamoro JOCHIKEHHS Oyllo BHU3HAYEHHS OCOONMBOCTEH MPOCTOPOBOT
BapiabebHOCTI Ta BEPTUKAILHOI mudepeHItiamii KOHICHTpAIlid pyXxoMoro 0opy y
JEpHOBO-TITOTEHHUX IPYHTaX Ha Cipo-3eJeHHMX, UYEpBOHO-OypHX TIJIHMHAX Ta Ha
JIecCONOIOHNX CYTIMHKaX 1 Ha HacumHOMY mapi (0—40 cM) 4opHO3eMy MiBACHHOTO Ha
JICCOTIOAIOHMX CYTIMHKAX Ta HOTO €KOJIOTIYHA POJTh y MpoIlecax IPyHTOTBOPEHHS.

JlocnmipkeHHsT TPOBEJeHI Ha eKCHCPUMEHTAbHUX JUISHKAX CTalioHapy 3
peKyabpTHBalii 3eMmenb JIHIMPONmeTpOBCHKOTO JIEPKABHOTO arpapHO-eKOHOMIYHOTO
yHiBepcuTeTy (M. OpmKOHIKII3€) 13 3aKiIaleHHSIM IPYHTOBHX PO3pi3iB Ha JEPHOBO-
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JITOreHHUX IPYHTAaX Ha YEPBOHO-OypHX, CipO-3€IEHUX TIMHAX Ta Ha JIECOMOTIOHMX
CYITIMHKax Ta Ha HACUIHOMY IIapi 4YOpHO3€My MiBACHHOMY Ha JIECOMOAIOHHX
cyrnmuHKax (mani — nexo3em). [Ipobu Binibpamu mo mapax 0—10 cm, 10-20 cm, ...90—
100 cM 3 4OTHUPBOX PO3pi3iB y TPHOXKpPATHIH MoBTOproBaHOCTI. Bigidbpano 180 mpob
IPYHTY 4epe3 KOxHi 15 MeTpiB (KpiM AUISHKE HACUIIHOTO MIapy YOPHO3EMY Ha IICKY)
(BIOMOBIAHO 3 MIISHOK HACHITHOTO INMapy YOPHO3EMY Ha JIECOMOMIOHWX CYTJIMHKaX
(mami — memo3emMu) Ta IEPHOBO-JITOTCHHUX IPYHTIB Ha Cipo-3€JIEHMX TIMHAX (maii —
C/3), 3 nepHOBO-NITOr€HHUX IPYHTIB Ha 4epBOHO-Oypux rimHax (mami — Y/b) i 3
JIEPHOBO-IITOTCHHNX IPYHTIB Ha Jleconomionmx cyrmmHkax (mani — JI/C). Binbip OyB
mpoBefernii 3 TauOMHM 0-20 cM 1O BChOMY JAOCIHITHOMY 1o (reorpadivudi
KOOPAUHATHU MMiBIEHHO-3aX1JHOI0 KyTa [IOJIITOHA 47°38'55.24"n.111.,
34°08'33.30"C.1.).

Busnaduenns pyxommx cronyk 6opy Oyio 3miticHeHo 3a merogukoro «['OCT P
50688-94. IToussl. OnpeenieHne MOABMKHBIX coelMHeHNH Oopa o metony beprepa u
Tpyora B momudukammu [IUHAO» y i’ ssitukpaTHiii moBToproBaHocTi [3].

Craructiuna o0poOka mpoBeaeHa 3a mgomomororo Statsoft Statistica 10.0.
Otpumani JaHi cepelHiX 3HA4YCHb TOJaHI Ha puc. 1—4, cTaHmApTHI BIIXWICHHS HE
MEPEBUIIYIOTh 5%, 110 BiJIMOBIIa€ HOPMATUBAM KOHTPOJIIO SKOCTI pe3yJIbTaTIB aHAI3y
BHYTPIIIHBO JIAOOPATOPHOTO KOHTPOJIIO U XapaKTepU3ye iX sIK 10ocToBipHi [3].

Pe3yabTaTtu gocaixxenn

Exonoriuna poss AOCTYHmHOTo OOpy MOJISITa€ B TOMY, IO BiH 3YCTPi4aeThCs B
IPYHTI y ABOX (opMax — opraHiuHiii Ta Heopra”iuHiil. MikpooprasizMam 1 pociuHam
IUIi  HOPMAJIbHOIO PO3BUTKY THOTpiOeH ©Oo0p, TOMYy BOHM BHKOPHCTOBYIOThH
HEeopraHiuyHuii 6Op 1 MEepEeTBOPIOIOTH HOro B opranivHi ¢popmu. Komu Mikpoopraniamu i
POCIIMHY 3aBEPILYIOTH CBOI )KUTTEBI LIUKJIM 1 BMUPAIOTh, OPraHiYHUI OOP OKUCHIOETHCS
i TIepeXOoIuTh y HeopraHiyHWK Oop. 3aBASKH TpollecaM BUBITPIOBAHHS, BOJI Ta
MIKpOOpTaHi3MaM, KOHIIEHTpALis PYXOMHUX CIIONYK OOpy MiATPUMYETHCS Yy TPYHTI.
dakropamu, 1O NPU3BOAATH A0 AediuuTy Oopa, € HOro BTpaTH 3 BHMHUBAHHSM,
MEePEeTBOPEHHS PO34YMHHOI (hopMu OOpy B HeAOCTYMHI (GOPMHU 1 MiIBUILEHHS TOTPEOH B
00pi y Kpamux copTiB KyJIbTYp 1 MPH IHTEHCUBHUX METOAAaX 3eMJIEpOOCTBa.

3a [gmaHMMW BW3HAUEHHsI KOHIEHTpalid Oopy Yy mpocTopi, mNoOyaoBaHi
MaTeMaTwuHi Mojeni 3a jgomomororo Surfer 11.0, mo ocHOBaHI Ha KJIACTEPHOMY
aHaji31 3HAYCHb.

Pyxomi crionykm 6opy y mpocTopi Ay»e MOOLIBHI Ta BapiaOenbHi 1 3aIeKaTh Bif
penpedy MiCHEBOCTI, arperaTHoro CKiaay IPYHTIB, XiMIiYHOTO CKJIaAy IPYHTIB Ta
OaraThox iHmUX (hakTopiB. KinbkicTe pyxoMoro 6opy y memo3emi Ta jecax BiJIOBiTHO
3MIHIOETRCSA Big 1,5 mr/kr go 3,8 mr/kr ta Big 2,2 Mr/kr g0 6,6 mr/kr. L{g maTeMaTnaHa
MOJIeITb HATJISITHO JIEMOHCTPYE PO3IMOBCIO/KEHHS JIaHOTO MiKpoeneMeHTy. Halimenine
3HAYEHHS Yy Teno3eMax BH3HAYCHO B MIBHIYHO-3aXiAHIA 30HI OUISHKH, a 3arajoM
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cepeHiil OKa3HUK OOpy Ha memo3eMax ONM3bKO 3 MI/KT, IO MEepeBaXkac y IBa pasu
BMiCT 60py y eTanoHHOMy YopHo3emi [13].
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Puc. 1. BMicT pyxoMoro 60py Ha IOCTiTHUX TIJISTHKAX:
1 — HacunHui wap yopHozemy nipaeHHoro (40 cm) Ha cymiiui Jeconogionnx
CYIJIMHKAX; 2 — I€PHOBO-JIITOreHHi TPYHTH HA JIECOMOAIOHUX CYTIHHKAX, Je: OCi
X,Y — 10BKMHA TAa IIUPUHA TiNAHKH, KokeH 1 M =10 m;

Ha nginsaui 3 JI/C cnocrepiratoTbesi ABi 30HM 3 MiJBUINEHHMMH KOHLEHTPALiSIMU
Oopy, SKi po3TalioBaHI Ha MBHIYHOMY CXOMi 1 Yy IICHTpalbHIA 30HI, a TaKOX
CTIOCTEPIracThcsl TepexiiHa 30Ha, MO (OPMYETBCS MK JepHOBO-TITOrC€HHHUMU
rpyaramu Ha JI/C i na C/3.

mr/Kr
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Puc. 2. Bmict pyxomoro 60py Ha JOCTiTHUX TIJISIHKAX JePHOBO-JITOreHHUX
IPYHTIB Ha cymimni yepBoHo-0ypux (1) Ta cipo-3eneHux (2) riamH,
ae: X ,Y — 10B:KMHA Ta IIMPUHA TUISIHKH , KoskeH 1 M =10 m
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3a BMicTOM pyxoMux criostyk 6opy C/3 cxoxi Ha Me03eMu 1 € OUIBII MPUAATHUMHU
JUIl HOPMAJIBbHOT'O PO3BHUTKY Ta POCTY POCIHH 3a UM nokazHukoM. U/b cxoxi Ha JI/C,
e KOHIIEHTpalis pyxoMmoro Oopy Bapiroe Bim 2,0 mr/kr mo 6,6 MI/kr, mo y
MOJANIBIIOMY MO>KE MPU3BECTH A0 OOPHOTO 3acoieHHs. JlochmiKeHHs ISSIKUX aBTOPiB
MOKa3ajy, 110 KOHIEHTpalii 00py B I'PyHTI, 0 HepeBHIIYIOTh 5—10 MI/KT MOXYTb
CTaTH MPUYMHOKO 3HIKEHHS BPOXKAHHOCTI CiIBCHKOTOCIIONAPChKUX KyasTyp [8, 9, 13,
18]. Bop xapakTepw3ye€Tbcs OCOOMMBMMH (Di3MKO-XIMIYHUMH BJIACTHBOCTSAMH i
CBOEPIIHOIO TIOBEIIHKOIO B NaHAmIa(Tax, e, 3aBIKA BUCOKIH MirpamiiiHiil 34aTHOCTI,
MITAEThCS  MEPEPO3NOAITY MK TIPyHTaMH INIBHINEHAX 1 MOHIKCHHX UISHOK
tepuropii. Exonoriuaa pons 60py B CHCTEMi I'PYHT-POCIHUHH BHU3HAYAETHCS, B MEPIITY
4yepry, HOro BMiCTOM B I'PYHTOYTBOPIOIOUiH MOpOIi, KA € MaTepHHCHKOIO OCHOBOIO
IPYHTY 1 BCTAHOBJIIOE HMOBIpHICTH OIOT€HHOI'O HAKOIHMYEHHS €JEMEHTa y BEpXHil
JacTHHI MPO(IITI0 32 paXyHOK POCIMHHOCTI, sSika Oepe y4acTh B IPYHTOYTBOPEHHI [7].

Jns BHU3HAYEHHS 3aKOHOMIPHOCTEH BEPTHKAIBHOI IUQepeHmianii pyxoMHX
crnionyk 0opy 3a npodineM TexHo3eMiB OyB MPOBEAEHUH KIaCTEpHUH aHaIi3.

[Tpu moOynoBi neHAporpaMu, sika BU3HAUAE Bi3yalli3aliro MaTpUIli NOAIOHOCTI (41
BimMiHHOCTI) micns 06'emHanHs (a00 MOiTYy) YeproBUX BOX O0'€KTIB y KiacTep, OyB
BUKOPHUCTAHHWI METOJl OJMHOYHOTO 3B’SI3Ky Ta €BKJIigoBa BincraHb. L[i mapamerpmn
3aCHOBaHI Ha TOMY, IIIO BiJICTAHb MK JBOMa KJacaM{ BH3HAYAETHCS K BiJICTAHDb MiXK
HANOMMKIUMH TX TIPEJICTAaBHUKAMHU.

RC010
— }_‘ nC2030
n-70-80 J n-c-40-50 -
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n-20-30 N-C-30-40 -
+—
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n-30-40 N-C-50-100
2

N-C50-60 m
-

11-90-100 1-C£0-70
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BiacTans ofegrans Bigcrane ofearane

Puc. 3. lenaporpama BepTuKaabLHOIL AudepeHuianii pyxoMux crnojyk oopy
y npodiii nego3emy (A) Ta AepHOBO-IITOreHHUX I'PYHTIB HA J1eCONMOAIOHNX
cyriaudkax (b) MeTonoM oquHOYHOrO 3B’A3KY 3 BUKOPUCTAHHSAM
eBKJIi10BOI BiacTaHi

pumitka: IT — megozemu, JI/C — nepHOBO-IIITOTeHHI TPYHTH Ha JIECOMONIOHNX CYTIMHKAX;
0-10 cm, 10-20 cm,.. — 90—100 cm — mapu BiOOpy 3pa3KiB.

Konnenrpariis 6opy y npodini meao3eMy Bapiro€ 3a INIMOMHOI Ta 3MIHIOETHCS
Big 1,06 mr/xr 10 2,98 mr/kr.

Po3noBcrokeHHS pyXOMEX CHOJIYK OOpy IO mapax mpoQiito XapaKTepu3y€eThes
iX 00’eTHAHHAM Y KJIacH, IO criocTepiraerbes Ha rauouai 10-20 cm, 20-30 cMm Ta 60—
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70 cM i 40-50 cm ta 90—100 cm Ha Bimcrani 0,25, mami 3’€mHYEThCS Y APYTHHA KIlac 3
npueaHanaaM mapy 30—40 cM, oo XapakTepHusye Li IIapH sIK OJHOPIJHI 38 BMiCTOM
O0opy. BaxxnmuBy ponb Mae BimcTaHb, Ha sIKid BiIOyBaeThbCsl 00’ €THAHHS ITOKA3HHKIB.
UuMm BOHA MeEHIIA, TUM OUTBII MOAIOHI mociimkyBaHi mapu. Ll momiOHicTh Tyke
BaXITMBA CaMe Yy TEXHOTCHHO-MOPYIICHUX TIPYHTaxX, SIKI 3HAXONAThCS Ha eTarli
(dbopMyBaHHS.

HaiiGinpmr BimmaJieHMM 3HAYeHHSM Xapaktepusyetbcss map 0-10 cm, 1m0
MOSICHIOETHCS. THM, LIO MPU BiJMHpaHHI OCHOBHA OioMaca pOCIHH, siKa MICTUTH Oop,
3HaXOAMUTHCS caMme y IIbOMY ITapi, TaM HOro KOHICHTPAITS 1 € HalOUTBITIO0.

3 ngaHuX, 10 TPEJCTaBICHI Ha PUC. 5, BUIHO, 10 BOHH BapilOIOTh Y Jlialla30Hi Bij
1,90 no 9,56 wmr/kr. HaiiGinpmra koHIEHTpallii pyxoMoro Oopy 3adikcoBaHa Ha
rmubuHi 50-70 cM, fKka BTpUUI MEPEBUIIyE MaKCHMalbHE 3HAYEHHS, OTpUMaHe Ha
rego3eMax 3a BMICTOM PYXOMOTo 0Opy IO MPpOoQiII0 3 TEHACHITIEI0 HOTO 301IbIICHHS
3a mOuHOW0. Bimomo, 1mo HakomuveHHs OOpy TICHO IOB’si3aHe 3 OydepHOI
smatHicTIO TpyHTIB [19]. JlepHOBO-IIITOTeHHI TPYHTH Ha IIECOMOMIOHMX CYTIIMHKAX
HaOLIbII HEOAHOPIAHI 32 BMICTOM OOpY: MPOCTIAKOBYIOThCS Kiac y mapi 0-20 cwm,
SIKUI € HalOIUTbIII «aKTUBHUMY Y €Talll IPYHTOTeHe3y JIEPHOBO-JITOTCHHUX IPYHTIB Y
CUCTEMI TPYHT-POCNIMHA; Jam kjac 3 mapamu Big 20-50 cMm, sikuii € HaWOUIBIINM
chopMoBaHUM 00’€MHAHHAM y 1bOMY mpodinmi; xmacu 50-70 cM, sKi € HaHOUTBII
BiJITJICHUMHU Ta BUXOAATH 3 TPYIH, IO MOXIIHBO MOSICHIOETHCS TIEPEXiTHOI0 30HOIO
TEMHO-KOPUYHEBHUX CYTJIMHKIB y 4YepBOHO-Oypi rmHM Ha mid rmounHi [10], ne
KOHIICHTPY€EThCSl HAaHOUIbIa KOHICHTpaIlis 00py y mpodini. Bop Mae TenaeHIito 10
HAKOMMYEHHS B TYMYCOBOMY TOPHM30HTi, B TOW J>X€ Yac, MOXXE BHUMHUBATUCS 1O
IpyHTOBHX BoJ. Taka moBeniHka OOpy MOSCHIOETHCS THM, IO OOpOpraHivyHi 3'€THaHHS
HE BOJIOIIOTH XiMiuHOO cTilikicTio [10, 20].
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Puc. 4. lenaporpama BepTukaabLHOIL Audepenuianii pyxoMux crnojyk oopy y
JAePHOBO-JTITOr¢eHHUX IPYHTIB Ha YePBOHO-0ypHX Ta Cipo-3eJIeHMX IJIHHAX
MeTOJ0M OJAUHOYHOI0 3B’SI3KY 3 BUKOPUCTAHHSIM €BKJIi/IOBOI BiAcTaHi

[Mpumitka: Y-b — nepHOBO-JIITOreHHI IPYHTH Ha 4epBOHO-Oypux rimHax, C—3 — nepHOBO-
JITOTEHHI I'PYHTH Ha cipo-3enenux rimmHax; 0—10 cm, 10-20 cM,.. — 90-100 cm — mapu Binbopy
3pasKiB.
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3a BMiCTOM pyxoMoro 00py JepHOBO-JITOre€HHI IPYHTH Ha YePBOHO-OYpUX TTTUHAX
XapaKkTepU3yIOThCSI HEOTHOPiAHICTIO 3a mpodinem Ta BapitotoTs Bix 1,11 go 3,41
Mr/kr. [IpocnminKkoByeThCS TEHACHINS 30UTBIIEHHS KOHIGHTpAIlii 3 TIUOMHOIO.
3atikcoBaHi HaliMeHI 3HAYEHHSI KOHIEHTpaLii pyxoMoro 6opy Ha riaubuni 0-20 cM
(1,11 wMr/kr), TOSCHIOIOTBCS THUM, IIO OOp OyXKe pyXoMa CIIONyKa, sika aoope
PO3UHUHSETHCS Y BOMI, a IIPU BIJCYTHOCTI T'yMYyCOBOI'O TOPHU30HTY HE 3aTPUMYETHCS Y
BEpXHIX mmapax IpyHTy [6, 12]. HaiiBaxxnmuBimmi BmacTUBOCTI OOpy, IIO0 BH3HAYAIOThH
HOro po3MoIin B IPYHTOBOMY Ipodili — BiIHOCHO BHUCOKa MirpamiiiHa 34aTHICTH Y
BOOHUX pO3YMHAX, AaKTHBHE OIOTGHHE TIOTVIMHAHHSA, 3JaTHICTh aacopOyBaTHCs
BHCOKOJIMCTIEPCHUMH MiHEPAIIbHUMH 1 OpPraHO-MiHEPAIbHUMHU KOMIIOHEHTaMH IPYHTIB.
Sx mnpaBwio, BMIiCT OOpy BHUIIE B TOPH30HTaX 3 OUIBIIOID YaCTKOIO Ba)KKUX
rpaHyJIoOMeTpUYHUX (pakmiii rpyHTy. BMicT Oopy y JepHOBO-TITOreHHHX IPYHTax Ha
4epBOHO-Oypux TimHax y mapax 20-90 cMm xapakTepu3yeTbes SK OXHOPITHUH,
chopMoBaHMH, [0 TOB’S3aHE 3 TIPYHTOTBOPHUMH IpolecamMu Ta (opMyBaHHIM
JepHOBO-TITOT€HHUX IPYHTIB.

VY epHOBO-TITOreHHHUX IPYHTAX HA CipO-3€JIEHUX IIMHAX KOHLEHTPaLis PyXOMOTro
6opy 3miHroeTbes Bix 3,91 mo 7,97 mr/kr. Jedinut 60py croctepiraeTscs B IpyHTax 3
HU3BKOIO aKTHBHICTIO INMHH [20], X0ua JEpHOBO-JITOTEHHI TPYHTH Ha CipO-3€JICHUX
TJIMHAX MATh HAWOUTRIIUE BMICT (hi3WUHOI IIHHU [7] cepel MOCIiKyBaHUX IPYHTIB,
aje 3a BMICTOM OOpy HAMOINbINE 3HAYCHHS BCTAHOBJICHE HA JIEPHOBO-TITOTCHHUX
IpyHTax Ha JICCOMOAIOHMX  CyIJIMHKaX. PeKyibTo3eMH  XapaKTepu3ylOThCs
cneun@iuHO0 arperatHoi CTPYKTYpolo, IO MiATBEPAXKYETbCS CTATHCTUYHO Ta
MIOSICHIOE BapilOBaHHS KOHIIGHTpAIlii pyxoMoro 6opy y mpodini. 3HauHa BepTHUKAIbHA
HEOJJHOPIJIHICTh € XapaKTEPHOO BIACTUBICTIO PEKYJIBTO3EMIB TaK K PO3KPUBHI T'PCHKi
MOPOJH, SIKi PO3POOISIOTECA HABIiTH 3 OJHOIO CTPATUTpadiqHOTO SPYCy, HE MOXKYTh
OyTH OXapakTepHu3oBaHi SK OXHOpigHI cyOctparu [19, 21]. Bmict Gopy y nepHOBO-
JIITOTEHHUX TPYHTaX Ha Cipo-3eJICHUX TIIMHAaX (GOpMye NIBa KIACH OTHOPITHOCTI IIHOTO
MiKpOoeJIieMeHTa y Iapax. baummo, TEHIEHIi0 TICHUX 3B’S3KiB MK MIapaMu Ha
rmubuHi 0-50 cM Ta 50—-100 cM 1o BiCTaHsAM 1 yTBOPEHUM Kilacam.

Konnentpariist 60py B IpyHTOBOMY pO34HHI KOHTPOIIOETHCS peakiisiMu adbcopOrii
Ta gecopbuii mporo wmikpoenemeHTa. LBuAKicTE nmecopOuii Oopy 3alexuTh Bil
3HaueHb pH, MiHepanoriYHOTO CKIamy i po3Mipy 4acTok IpyHTiB. HamMu BcTaHoBieHO,
mo pH mocmimkyBaHUX TPYHTIB KOJHMBAaeThCs y Mexkax 7,0-7,9, mo Xapakrepusye
IPYHTH SK cJa00 IIy)KHiI, 10 HE TOBHHHO CIIPHUATH HaKoNW4YeHHIO Oopy. Tomy
MOKJIMBO IPHITYCTUTH, IO HOrO0 HAKONMWYEHHS Yy HIKHIX Mmapax npodimiB
JOCTIDKYBaHUX TPYHTIB IOB’si3aHe 3 a0COpPOIlis TIUHUCTUMU (pakiisMu. Y poborax
JOCITITHUKIB BCTAHOBJICHO, IO Ii TPYHTH XapaKTEPU3YETHCSA SIK BAKKO CYTIIMHKOBI
MYJIOBaTO-IIMJIBOBI, 1€ NTOMIHY€E KPYIMHHMN MU Ta MyJnucTa (pakiis, sKi CKIAAaloTh
>77%. Mynucra ¢pakuis € aKTHBHOIO CKJIaIOBOIO OyIb-sIKMX IPYHTIB, IO SIKpa3 i
CIIpHsIE HAKOTIMYCHHIO Ta BUBLILHEHHIO IIHOTO €JIEMEHTY Ta HOT0 Mirpariii mo mpogiaro
[7, 10].
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BucHoBKkH Ta NEePCNEKTUBHA MOJAJIBIINX )IOCJ]iIDKeHb

3aranpHa OLHKA CTaHy JOCTIIKYBaHHX TEXHO3EMIB 3a BMICTOM PyXOMHUX CIIOJIYK
Oopy 3a Trpajalli€l0 30HATBHUX IPYHTIB XapaKTepU3YEThCs K myxe Bucoka (>0,7
MI/KT), CBIIYMTH TPO BUCOKMH MOTEHIal Uil MEpPCIEKTUBH BHUPOLIYBaHHS C/T
KYJBTYP.

KonuenTpauist pyxoMoro 0opy y TEXHOI'€HHO-TIOPYIIEHHX IPYHTaxX IEPEBHIIYE
3HAYEHHS €TAJIOHHMX 3pa3KiB (YOpHO3eM IMiBAECHHMI) Ta HOTO BMICT Y YOPHO3EMHHUX
IPyHTax y JEKiIbKa pasiB, II0 Yy MOAANBLIOMY MOXE MpPU3BECTH 10 OOpHOrO
3aCOJICHHS.

[ToOymoBaHi MaTeMaTW4HiI MOJEINI MPOCTOPOBOI BapiabEeTBHOCTI Ta ACHAPOTpaMHU
po3Maxy BepTHKaIbHOI AudepeHIianii pyxoMHX CIOIYK OOpy AOCHiAHUX IiNISTHOK
Hikomonecekoro MapranueBopyaHoro OaceliHy. BcTaHoBiieHO, IO BelMKa POk Y
Mirpartiii 0opy, Horo Hakomu4YeHHi, copOuii Ta recopbuii rpae MaTeprHCHKa TIOpoJa Ta
pocnuHu. Halibinpmii eBKmMigOBI BiCTaHI 1 HEOAHOPIAHICTH IHApiB MpoQimiB
JOCIIPKYBaHUX IPYHTIB 32 BMICTOM PYXOMHX CIIOJIYK 00py 3adikcoBaHi Ha JEpHOBO-
JMITOTEHHUX TIPYHTaX Ha JIECOMOMIOHMX CYTJIMHKAX, JI¢ BCTaHOBJIEHE HaWOlIbIIe
3HAYEHHS [IbOTO MOKA3HUKA.

VYci THNM TPYHTIB 3HAXOAATHCS Ha eTami (OpPMyBaHHS, TOMY y TOpOQIIsLX €
chopMOBaHi TUISHKH MIapiB, A€ BiIOyBaeThCcs copOIlis Ta Mecopdiis pyxoMoro 0opy,
aje He TO BCid TMOWHI. 3TiTHO 3 MPOBENEHUM KJIACTEPHHM aHANi30M HAHOUTBII
chopmoBani npodinmi memo3emi i IEPHOBO-TITOIEHHUX IPYHTIB Ha Cipo-3€J€HUX Ta
YepBOHO-OYypHX TTTUHAX.

[lopanpimii mOCHifKEHHS CIiJ 30CEpeiuTH Ha TMpolecax aHTAaroHi3My Ta
CHHEpri3My pyxoMoro Oopy 3 IHIIMMH eneMeHTamMHu (Kaubliii, a30T, 3aii3o,
Mapraselpb), NPOCTIJKYBaTH B3aEMOBIIHOCMHH aMOP(HOro KpeMHil0 Ta Oopy Yy

IPyHTaX.
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acmipanTt™*

JKutoMupchKuil HAIliOHAIHHAUH arpOEKOJIOTIYHNN YHIBEPCUTET

AWHAMIKA ArPOXIMIYHUX MOKA3HUKIB PEKYIIbTUBOBAHOIO
FPYHTY B ATPOLEHO3AX EHEPTETUYHOI BEPBU

IIpusedeni Oocniodxcenns 6nAUGY BUPOWVBAHHA POCIUH eHepeemuyHoi 8epou Ha
PO3MIDHICINb — A2POXIMIYHUX — NOKA3HUKIE — PEKYIbMUBOBAH020 IPYHMY Ricis  000y6aHHs.
inbmenimosux pyo. Bcmanoeneni nesmi 3akoHOMIpHOCMI 6 OUHAMIYI NOKA3HUKIG CYMU
66ibpanux ocHoe, PHma zidponimuunoi kuciomuocmi tpywm, emicmy pyxomux Gopm
maxpoenemenmie (P20s, K20, NK) zanesicno 6i0 bionoziunux ocobaueocmeil KyibmMuso8aHuUX
8UOI6 MA QOCAIONCYBAHUX NPULOMIE acpomexHiku. OYiHKa OUHAMIKU a2POXIMIYHUX NOKA3HUKIG
npugedeHa 8 MNOPIBHAHHS 3 HNOKASHUKAMU OePHOB0-NIO30IUCO20 IPYHMY nepenozy mda
nokasnuxamu, osnavernumu 6 J{CTY.

Knrwouosi cnosa: azpoyenos, eepba enepeemuuna, pexkyibmu808aHUN TPYHM, A2POXIMIYHI
NOKA3HUKU, CYMA 88IOPAHUX OCHO8, 2iOpONIMUYHA KUCTOMHICINb, KOHMPOLb, KOMHOCHL, MYIb4d,
0epHOB80-Ni030AUCTNULL IDYHI.

IMocTranoBka npodaemu

B TexHomorii pekynpTHBaLii TMOPYIMIEHUX 3€MeENb CUILCHKOTOCIIOAaPCHKOTO
MPU3HAYCHHS BaXXJIMBOIO CKJIAJOBOIO € OiOJIOTIUHMH eTall, SKuil Mae 3a0e3rnedyBaTH
MOBHOIIHHE BiTBOPEHHS NMPUPOJHUX BIACTUBOCTEH I'PYHTIB y HEMOPYLICHOMY CTaHi.
Y BupimeHHI 3aBHaHb O0ioJIOTiYHOT peabimiTallii TeXHO3eMiB IIPOOJIIEMOIO CTae
aKTHBi3aWii SBUINA MPUPOAHOI mepTuHeHwii. OCKiIbKH, 4Yepe3 HU3Ky crerudiyHux
0cOOIMBOCTEH PEeKyIbTUBOBAHHUX IPYHTIB, IPOLIECH BIATBOPEHHS 1yTh 3 Ay’KE MAJIOIO
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