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POJIb I'IIPOMOP®I3MY B POJIIOYOCTI IPYHTIB

Bucsimneno npoyecu énaugy 2iopomop@rozo rpyHmoymeopenus Ha
@opmysanna pooiovocmi IpyHmMie 3a PI3HUX YMO8 NepPe360N0ICEHHS,
IHMEHCUBHOCMI  PO3GUMKY — 2le€-elI0BIANbHUX — MAd  OKUCHO-8IOHOBHUX
npoyecis. Oxapaxmepuz068ano 3a1eHCHICMb MPOPHUX, KUCTOMHO-OCHOBHUX
[ aKymynsmuHo-micpayitiHux QYHKYit IPYHmMie 6i0 Xapakmepy Nnposieie
2iopomop@izmy ma iHmeHCUBHOCMI PO3BUMKY 21etl08UX NPOYECIS.

Knrouosi cnoea: ziopomopui rtpynmu, pooiouicms, nogepxnesuil
2iopomopism, niorpynmosuti 2iopomopgizm, 2netiosi npoyecu, nosedinka
enemenmie poo4ocmi.

limpomopdi3m TpYHTIB, PO3BUTOK TICHOBHX IPOILECIB, OTJICEHICTH
IPYHTOBOI MacH KOPEHEBMICHOIO IlIapy HEraTMBHO BIUIMBAIOTh Ha
e(eKTUBHY pOIIOYICTh IPYHTY, Ha HOro mnpoaykTuBHY ¢yHkuito. Lle
MOJIOKEHHST TpaBHJIbHE, KOJIM MOBa M€ MpO BHUPOIIYBaHHS OCHOBHHMX
MPOJIOBOJIBYUX 1 TEXHIYHHMX KYJNbTYp. BUXOISUM 3 MpUHIMIY BiHOCHOCTI
I'pyHTOBOI pozroyocTi [1], Ha 3eMJIsSIX 3 TIAPOMOPPHUMHU IPYHTAMH MOXKHA
YCIIIIHO BHUPOIYBaTH INUPOKHHA aCOPTUMEHT Tigpo(diIbHUX KOPMOBHX i
SHEepreTHYHUX KYJIBTYP 6e3 MPOBEICHHS BHCOKOKOIITOBHOT
rizpomemiopanii. bes3amepedHo, 3a yMOB NepeBaXaHHS B IPYHTOBOMY
MOKpUBI YKpaiHW BUCOKOPOMIOYMX YOPHO3EMIB 1 YOPHO3EMOTOIIOHUX
IPyHTIB (piTOANANTHBHUN HANpPSM BHKOPHUCTAHHS MEpEeBaXHOI OLTBIIOCTI
riIpoMOopGHUX TIPYHTIB CHiA BBaXaTW HAHOLIBII paliOHANEHAM 1
nepcreKTHBHUM. [IpoTe BayKIMBO 3ayBa)kKWTH, 110 HA TEPUTOPIii 3axiTHOTO
Jlicocremy Ta B KapmarcbkoMy perioHi Ha OpHHMX 3eMJISIX HEpiAKo
MepeBaXatoTh IPYHTHU 3 100pe PO3BUHYTHM ITOBEPXHEBUM TiIpoMOPQhi3ZMOM.
binpuia yacTiHa X 3a3HA€ MEPIOJUYHOTO TEPE3BOJIOKEHHSI BHACIHIZIOK
3acTor0 arMocepHux Boj (oMOporeHHHMH Timpomopdizm). Oxpemi
3eMeNIbHI MacWBH B 3a3HAYCHHWX pPETiOHaX dYacTO CYIUIBHO MOKPHTI
I'PYHTaMH pI3HOTO pIiBHA IIOBEPXHEBOTO OIJIEEHHS (CIpUMH JIICOBUMH,
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JEPHOBO- i OypO3eMHO-TII I30JIUCTHMH, ITiJ30JTUCTO-0yPO3EMHUM 1 iH.).

VY miamopsoKOBaHUX elleMEeHTaxX peibedy (3allaBHUX IOJMHAX, B
VIOTOBMHAX, IHHUMAX OaloK TOMmIO) YCiX NPUPOAHHUX 30H YKpaiHu
TIOMIMPEH] HAMIBrigpoMopdHi i rizpoMopdHi IPYHTH HiATPYHTOBOTO THITY
BOJIHO-MiHEpPAIBLHOTO KUBIICHHS. 3a IHTEHCUBHICTIO MIPOSIBIB
rizpoMopdizMy (B 3pOCTarodoMy IMOPSAIKY) BOHH PO3MIIIYIOTHCS B Takiit
MOCNTIOBHOCTI: JTyYHO-YOPHO3EMHI — JIEpPHOBI OTJICEHI — JIy4HI — JIy4HO-
60J10THI — OOJIOTHI MiHEpaJIbHI — TOPPOBO-TIIEHOBI — TOP(OBI.

BuBuennio crnenudiku Mopdo-reHeTHaHoi OyZOBH 1 BIACTUBOCTEH
TEKCTYpHO-TU(EPEHIIHOBAHUX TIPYHTIB IOBEPXHEBOTO MOCTIHHOTrO 1/abo
TUMYaCcOBOT'O IEPE3BOJIOKEHHs IMPUCBSUCHA 3HAYHA KUIBKICTh HAYKOBHX
poOiT i HampaioBanb [2—5 i iH.]. I[og0 1BOrO WITKO BU3HAYMIIACSA HHHI
TMBBIBChKA 1 YepHIBENbKa INKOJNAa IPYHTO3HABHIB. TWM HE MEHII HH3Ka
MUTaHb TEHETHYHOI iAeHTU(IKAIil, eKOJOTIYHMX (QYHKIIH 3aIiaBHIX
IpyHTiB, TepemyciM poini rigpomopdisMmy y  ¢dopMyBaHHI Ta
(YHKIIOHYBaHHI POAIOYOCTI IPYHTIB, a TAKOX BIUIMBY TizpoMopdizMy Ha
TpaHchoOpMariifHi 1 aKyMyJISTHBHO-MITpaIliiiHi IPOIECH 3aJHIIaf0ThCs
MIEBHOIO MipOIO 11032 YBarow Cy4acHHUX JOCIIKCHb.

IlinboBe 3aBmaHHsS HaHOI CTAaTTi — HA MiACTaBl aHamizy Ta
y3arajJbHEHHs JIITEpaTypHHUX JDKepeld 1 apXiBHO-()OHIOBHX Matepialis,
pe3yNbTaTiB  BJIACHUX  CKCIIEPUMEHTAJIbHUX  JOCH/DKEHb  IOKa3aTu
IHTEHCHBHICTb BIUIMBY Pi3HOTO THITY TipoMopdi3My Ha 3MiHY MapameTpiB
IPYHTOBOI POJIOYOCTI, a TaKOX Ha TpaHCPOPMAILi0, aKyMYJAIi0 1
MIrpariiro OCHOBHUX 0i0T€HHUX CIIEMEHTIB.

JocmipkeHHsT TPOBOAMIM LUIIXOM y3arajdbHEHHS JIITepaTypHHUX
JDKepeT 1 apXiBHO-(DOHIOBUX MaTepialliB 3 BEIMKOMACIITAOHUX Ta BIACHUX
MapUIPyTHO-EKCIIEAMIIMHNX 00CTEKEHD TiAPOMOPGHUX TPYHTIB. IpyHTOBI
MTOBHOMPODITBHI po3pi3n 3 MOP(OIOTITHIM OIHCOM Ta IHIUBIAyaTsHIM (32
TeHEeTHYHUMH TOPU30HTaMH1) BiIOOPOM 3pa3KiB 3aKialalid Ha KOHTPACTHUX
3a  XapakTepoM NpOsSBY 1 CTyneHeM riipomMopdisMy  IpyHTax.
V3arajgbHEeHHIO 1 JOCIIDKSHHIO MTLJUIATau:

— SCHO-CIpi JIICOBI CYIJIMHKOBI TOBEPXHEBO CHIILHOOTJICEHI 1
HeorJeeHi (cnabooriieeHi) pisHoBHIM IpyHTIB (3axiguuii Jlicocremn);

— OypO3eMHO-TIiA30JIUCTI CYTIMHKOBI MIOBEPXHEBO CHJIBHO- 1 Ci1abo-
orzeeHi (IBano-®pankiBcbka Ta JIbBiBChKa 0071aCTi);

— JIepHOBO-TIIA30JIMCTI CYMIIaHi IPYHTH: TJIEHOBI 1 HEOIJICEH]
(3axinne [Momices);

— aTIOBIaNIbHI IPYHTH: YOPHO3EMHO-JIyYHi, JIy4Hi 1 JIy4HO-OONOTHI
3aIDIaBHUX MOJvH 3aximHoro Ta JliBoGepexnoro Jlicocrerry;
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— TophoBI TPYHTH HH3HHHOTO THIly —  aJKamiTpodHi
CHIIFHOPO3KIIaZIeHi Ta eBTpodHi cinabopo3kianeHi (B Mexxax PiBHEHCHKOT i
BomuHcbko1 o0sacteit).

V BimiOpaHNX 3pa3Kax BH3HAYAIH: OPTAaHIYHUI BYTJIENb i TPYHNOBHA
CKJIaJl TYMYCY, pyXoMi (OpMH OCHOBHUX OIOTEHHHX €IIEMEHTIB, IIOKa3HUKH
KHCJIOTHOCTI 1 HACHYEHOCTI IPYHTY OOMIHHAMH OCHOBaMH, pyXxoMi (opmu
3aji3a i aJroMiHi 3a 3aranbHonpuiiHITuMU 1 JJECT-MmeTonukamu [6].

Jlns BUBUYEHHS BIUIMBY IIEPE3BOJIOKEHHS HA CTaH 1 IOBEIIHKY
OCHOBHHMX OIOT€HHHMX €JEMCEHTIB (a30Ty, Qocdopy, Kalito, KalbIio)
NIPOBEJCHO  J1a0OPAaTOPHO-MOJENBHI ~ €KCHEPHUMEHTH 3a  CHeLiabHO
po3pobieHuMHE  MeTonVMKaMu. [pyHTOBY Macy TpuBaauii gac (8 wic.)
BUTPUMYBAJIH B PEXHUMI ONTHMAJIBHOTO 1 HaaMIpHOTO 3BOJIOXKEHHs. [list
MIOCWICHHS BiTHOBHHX (TJCHOBUX) IMPOIECiB B KOMIIOCTOBAaHHH IPYHT
JOAaBaJIM TIIOKO3y. B ocTaHHIM MicAllb KOMIOCTYBaHHS IPOBOIMIN
TIOJICKAJIHI CTIOCTEPE)KEHHS 3a TMHAMIKOI0 OKMCHO-BIJTHOBHOTO MOTEHILiAITy
i pH 3 BHUKOpHCTaHHAM i10H-CEIEKTHBHUX EIEKTpPOIiB. B mpobax rpyHTY,
B3ATHUX A0 TOYaTKy 1 ICIS NPUNUHEHHS KOMIIOCTYBAaHHS, BH3HA4Yald
pyxoMi GpopmMu 3aii3a, aMIOMiHiI0, a30Ty, Gpochopy.

J1o TOJIOBHUX BHYTPIIIHBOIPYHTOBUX YMHHHKIB, 10 BIUIMBAIOTh Ha
MOBEIHKY OIOTCHHUX CJIEMEHTIB Ta BU3HAYAIOTh C(PEKTUBHY POJIOUICTh
rifpoMopGHUX TIPYHTIB, CJIiI BiJHECTH: TIPaHYJIOMETPUYHHN CKJal,
MIPUPOJTy OPraHO-MIHEPAJIbHOIO KOMIUIEKCY IPYHTY, BMICT BUIBHHX CIHOJYK
MIBTOPAOKCU/IIB, CTYNiHb HAaCHYEHOCTI OCHOBaMHu Touio. [lapamerpu
Ha3BaHMUX TIIOKa3HHWKIB € TEHETHYHO OOYMOBIICHHMH MJsI KOXKHOTO
TPYHTOBOTO pi3HOBHIY. BOHH BiIHOCHO CTa0iNBHI, MPOTE MiJ BILIHBOM
IHTEHCUBHOTO 3eMJIEPOOCTBA Ta 3MIHU KIIMAaTHIHUX (PAKTOPIB MiATAIOTHCS
TparchopMmariiftauM nporecam. KirouoBy pons y popMmyBaHHI eheKTHBHOT
POIIOYOCTI TPYHTY Bimirpae rigpomMopdHuii ynHHHMK. KoHTpacTHa 3MiHa
PSKHMIB ~ «IIEPE3BOJIOKEHHS —  BHCYIIyBaHHS»  (OKHMCHO-BIIHOBHHX
NpoLIeCciB) B 4aCOBOMY 1 MPOCTOPOBOMY BHMipax IHTEHCH(IKY€E pO3KIan
OopraHo-MiHepajibHOI ~IpyHTOBOI MacH, TpaHcdopMmauilo go0puB i
MEJIIOPaHTIB Ta PO3CiIOBaHHS MPOJIYKTIB HA3BaHUX IPOLECIB Y HABKOJIHUIIIHE
cepeoBHILE.

IpyHTH pi3HOrO piBHs TimpomophHOCTI mommpeni B 30Hi [lomices,
3axigaomy Jlicoctemy, B Kapmatcekomy perioni (Ilepeaxapmnarts,
3akapnaTTs), a TAKOXK y 3aIulaBax pPiK yciX NMPHPOAHUX PErioHiB YKpaiHH.
IapoMopdi3zm mposBISIETbCS Yy BUMIISAAI TOBEPXHEBOTO 1/a00 MiATPYHTOBOTO
THUIIIB BOJHOTO XHMBJEHHS, IO NMPU3BOJUTH IO OIJICEHHS YacTHHU abo X
BCBOTO IPYHTOBOIO Ipodiito, no Horo audepeHuianii, K NpaBuio, 3a
eIOBIAJIbHO-1TIOBIaJIbHUM ~ THIIOM, B cerperamii THUMOMOp(HHX Ui
IPYHTOBOTO TinpoMop(i3My CIIONyK 1 €JEeMEHTIB 3 YTBOPEHHSIM
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pizHOQOpPMEHHMX  KOHKpEI[iHHMX  HOBOYTBOPEHb, a  TaKkOX B
topoHakonmueHHi. I[Ipo riapoMopdisM TIpyHTYy CyIOsITh TakKOX 3a
HasBHICTIO B Horo mpodisi ipkaBUX 1 ip’KaBO-BOXPHUCTHUX OPT3aHAOBHUX 1
OPTIITEIHOBUX MIPOIIAPKiB, 32 O3HAKaMH 3a0apBICHOCTI IPYHTOBOI MacH y
BHTJISAI BI3yaJIbHO UiITKO BHPaXCHHUX CH3YBATHX, CH3YBaTO-3CJICHYBATHX,
CH3UX 1 IHIIUX «XOJIOJHHUX» KOJBOPOBHX BiATIHKIB. 3ayBa’KUMO, 1[0 TOYHUX
KIJIbKICHUX BH3HAU€Hb CTYIIEHS OTJICEHOCTI Pi3HOMaHITHHX 332 TeHETHYHOIO
OyIOBOIO IPYHTIB IIOKH IO HEMAE, SIK 1 OHO3HAYHOI'O TIYMaueHHs caMoi
npupoxy  rae.  HaTtomicTe  3akoHOMIpHOCTI  mepediry  BiIHOBHHUX
(TyeiioBUX) IpoLECiB Ta IXHIO POJIb B IPYHTOYTBOPEHHi, B HpodinbHii
audepeHniamii IpyHTIB BUBYEHO JOBOJI AeTalbHO [2, 4, 5, 7 1 iH.]. PiBeHb
rizpoMopHOCTI IPYHTY OKpeMi JTOCTTITHUKA 3aMpoNOHYyBAIH
BCTAHOBIIOBATH HE TUIBKU Bi3yaJdbHO — MiJ 9ac MOP(O-TEHETHIHOTO OIHUCY
TPYHTOBOTO PO(DiIIo, ane i mapaMeTpuyHO — 3a CHIBBIAHOIICHHSIM BMICTY
3ajmi3a 0 MapraHil0 B KOHKpEIiHWX YTBOpeHHAX [2, 4 i iH.], 3a
MMOKa3HUKaMH OKHCHO-BimHOBHOTO moTeHmiaxy (OBII), BuzHaueHUMH B
HaTypHHX yMoBax [7 1 iH.], 3a BMicTOM 3akuCHHX (opM 3ami3a, IO
MpuIagae Ha OAWHUIO (hi3WmyHOI rmHU [8 1 iH.], 32 piBHEM 3aisTaHHA
MiAIPYHTOBUX BOJ| Ta TPUBAJICTIO MEPEHACHYEHHS KOPEHEBMICHOTO LIapy
IPYHTY BOJIOTOIO — BHIIE MOPOT'Y HalMEHIIOI IMOJLOBOI BOJIOTOEMHOCTI [9,
101in.].

Hageneni B Taba. 1 ycepeaneHi maHi uuciaeHHUX mkepen [10—15 i
iH.] 1 apxiBHO-()OHIOBHX MaTepiajiB CBiAYaTh, IO BMICT 1 3a11aci OCHOBHHUX
MTOKUBHUX PEYOBHH B OPHOMY IIApi IPYHTIB MMOBEPXHEBOTO TigpoMopdizmy
MOPIBHAHO 3 TakMMH JK HEOIJCEHMMH (CIabOOTIICEHMMH) IOMITHO
3MEHIIYIOThCs. [aIbpMyeThesl TIpoliec CeKBECTpalii OpraHidYHOro BYTJIELIO 1
I'YMYCOHAaKONM4YeHHs. Bo/tHOYAC MiBHUIYE€THCSI aKTUBHICTh BOJAHEBHX 10HIB
Ta BITBHUX CITONYK MiBTOPAOKCHIB — BOHA THM OLBIIA, YUM IHTCHCHUBHIIIIE
BHPaXCHI O3HAKM IIOBEPXHEBOTO TigpoMopdi3My Ta eIIOBiaIbHUX
npoueciB. Llf0 3aKOHOMIPHICTh BUSIBJICHO IIPU IIOPIBHSIHHI [TOBEPXHEBO
CUIILHOOTJIEEHUX 1 HeorJieeHHX (CiaboorjeeHuX) Pi3HOBHIIB SCHO-CIpUX
JIICOBUX Ta OYPO3EMHO-ITIA30JUCTUX CYTJIMHKOBUX IPYHTIB (Tad. 1).

UuM CcuIbHILIE BHPAXEHUH CTYMiHb OIJIEEHOCTI Ta TpOLEecC
BHJIYTOBYBAaHHS, THM HIDKYa HACHYCHICTH IPYHTY OOMIHHHUMH JIy>KHO-
3eMeJIbHUMH KaTiOHAMH 3 OJHOYACHHUM 3POCTAHHSAM MOKAa3HHKIB Pi3HUX
(hOpM KHCIIOTHOCTI.
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1. [TapaMeTpHn NOKA3HUKIB AKICHOI0 CTAaHY IPYHTIB MOBePXHEBOro rizpomopdizmy

Ienernu- | Ymict | DopMu KHCIOTHOCTI Hacu- 3aranpHuil yMmicT, Mac. %
Hi ropu- | ¢izuy- e 3anacu
IpyHTH 30HTH noi | PH pH H, | miets ymMyey,
(06’v | mumu, |BOAH. | COM. | MeKB. | OCHO™ | N | P0s | K0 | RO T/ra B 20
BUOipKH) | % Ha Ba;v[ - " ot
100r | %
Bbyposemuo- | HEGI | 34-40 | 5,2 4,4 4,2 68 1,26 | 0,28 | 0,09 | 1,68 | 16,8 61
i J30JTUCTI EGI 33-41 | 54 4,3 3.8 59 0,34 - 0,08 | 1,25 | 15,7 -
CHJIBHO- IGI 38-43 | 49 3.8 3,5 67 0,40 - 0,07 | 1,79 | 16,0 -
oryeeHi (14)
Byposemno- | HE(gl) | 32-37 | 5,8 4,7 3,7 73 161 | 0,34 | 0,14 | 2,02 | 185 76

i 30JIKUCTI Egl 30-38 | 5,3 45 3,3 64 0,46 - 0,16 | 1,18 | 14,2 -
ciabo- Igl 35-44 | 50 4,1 2,8 69 0,40 - 0,14 | 1,67 | 17,4 -
OrJIEEH] (8)

Scuo-cipi | HEGI | 22-31| 54 4,6 3,6 58 0,75 | 0,28 | 0,08 | 2,37 | 11,7 36
micoBi EGI 25-32 | 52 4,5 3,3 49 0,40 - 0,04 | 226 | 94 -

CHJIbHO- IGI 24-31 | 56 5,0 34 61 0,46 - 0,07 | 244 | 12,2 -
oryeeHi (12)

ScHo-cipi | HE(gi) | 21-28 | 6,0 4,9 3,0 69 1,03 | 0,24 | 0,10 | 2,67 | 10,2 49
nicoBi Egl 20-27 | 58 51 2,7 58 0,40 - 0,07 | 253 | 88 -
cnabo- Igl 25-33 | 59 5,2 2,5 66 0,40 - 0,09 | 256 | 14,0 -
orJeeHi (18) -

Ipumirtka: ycepenHeHi naHi BHOipoK 3 mitepaTypHux jmkepen [12, 13], apxiBHoro (onxy MaTepianiB BEIMKOMACIITAOHHX IPYHTOBHX
obcrexenb (BonuHcrbka, PiBHeHCHKa, JIbBiBChKa Ta [BaHO-DpaHKiBChbKa 00J1acTi) 1 pe3yNIbTATIB BIACHUX JOCHIKCHb.
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VY mporieci nepe3BOI0KEHHS BiIOYBaIOTHCS HE TINBKH Ta30Bi BTPATH
a30Ty 1 ByIJIeNro, aie W 3B’s3yBaHHA (POCHOPHHX 1 OpPraHigHUX CITOIYK
MBTOPAOKCHAAMH Ta iX Cerperamis B KOHKpEIiifHi HOBOYTBOPCHHS.
BopmHouac aHaepo0iO3UC CTBOPIOE CIPHATINBI YMOBH IS YTBOPCHHS
BHCOKOMIAMATIUBUX OO Mirpamii opraHo-MiHepaJbHHX KOMIDIEKCIB, ix
BHHOCY 32 MeXi KOPEHEBMICHOTO IIapy Ta 3aKpiIUICHHS B UTIOBIaJIEHOMY
TOPU30HTI, TOOTO B 30HI, HEAOCSHKHIN /11 KOPEHEBOTO JKUBJICHHSI POCIIHH.
3amacu ryMmycy 3aJieXath Bifl iIHTCHCUBHOCTI Ta CIIBBIJHOIICHHS MPOIECIB
rizpomMop¢izmMy Ta eIIOBIFOBAHHS.

[ToBepxHeBuit  rimpomop®isM  CYHNpPOBOJUKYETbCS  3acCTiiHO-
NIPOMUBHUM BOJHHMM DPEXHMOM a00 3acTiiHO-ciabormpoMuBHHM. B riee-
SIOBIAIbHUX TPYHTAX MOTIPINYIOThCS KHCIOTHO-OCHOBHI, a30peryJIsITOpHi
i igmi  ¢yskmii. I, Ak macymok, iHTeHcH(iKamis ITOBEPXHEBOTO
rizpoMopdizMy Ta TIee-eNOBiaIbHAX MPOILECiB MPU3BOANUTE 10 3HIKCHHS
e(eKTUBHOI POIFOUYOCTI IPyHTY. SICHO, MmO Oe3 3acTOCYBaHHS KOMILIEKCY
MENIOPAaTUBHUX  3aXOMAIB  HAa IPYHTaX 3 IHTCHCHBHO pPO3BHHYTUM
rizpoMop¢izMoM epeKTHBHE BEICHHS 3eMIICPOOCTBA YHEMOKIHBIIOETHCS.
Crizx 3ayBayKUTH, 110 BHECCHHS THOIO 1 1HIIINX OPraHigHUX JOOPHB B CHIIBHO
NEPE3BOJIOKEHUN TIPYHT MOXKE TMPU3BECTH [0 TOCHIICHHS TJeHOBUX
NPOLECIB 1 YTBOPEHHS TOKCUYHUX U POCIHMH PEIyKOBAaHUX OPTaHIYHHX
CIIOJYK, IO BKpail HETaTHBHO IIO3HAYAETHCSA HA BEIUYMHI Ta SIKOCTI
YPO’Karo.

Bucoxkuit piBeHb OBEpXHEBOTO riipoMopdizMy noripiye TpodHuit
CTaH TIPYHTY, YMOBH MIiHEPaJbHOTO J>KUBJICHHS POCIMH HE TUIBKH dYepes3
3MiHY PEeXHMY TMOBEIIHKA OCHOBHUX CJIEMEHTIB >KHBIICHHS POCIHH, ajie i
yepe3 MOCWICHHS aHTAarOHICTHYHOTO B3a€EMOBIUIMBY MiX HMMH. Oco0iamBO
MIOMITHO i (PaKTH MPOSBISIFOTHCS MPH JOCTIHKEHHI (POCHATHOTO PEKIMY
KHCIIUX TPYHTIB IIOBEPXHEBOTO Iepe3BOJOKEHHsA. [IpoBeneni Hamu
71a00paTOPHO-MOZETbHI JOCHIAM TIOKasald, MO0 IPyHTOBa Maca, sKa
NpoMIIIa 4Yepe3 IMPOoLeC «TipOMOPGHOro KOMIIOCTYBAaHHS», IOITIMHAIA
3Ha4YHO OinbIine (ochaTHUX 10HIB MOPIBHAHO 3 TAKOIO, ajie 3 ONTHMAILHUM
PEXKUMOM 3BOJIOKEHHS (Tad. 2).

OcoOnuBa mnoBeninka ¢GocdarHux iOHIB y TiApoMOpHHUX TPYHTaX
00yMOBII€Ha 3pOCTAaHHSIM BMICTYy PYXOMHX HECHJIiKaTHHX (opM 3amsa i
ATIOMIHIIO T BIUIMBOM TJIEHOBMX HpoIeCiB, o0e33ali3HeHHIM (epo-
QIIOMO-CIJTIKaTIB, X PO3MaZOM 3 OJHOYACHMM HAKONWYEHHSIM Yy IPYHTI
BUIBHUX CIIOJYK MIBTOPAOKCHIIB. 3a HIMX YMOB MOMITHO 3pYHIYIOTHCS
KHCJIOTHO-OCHOBHA Ta OKHMCHO-BIIHOBHAa PIBHOBAarM B HE3aJOBUIBHY IS
KyJIBTYPHHX POCIHMH CTOpOHY. B mporeci orneeHHs BiiOyBa€eThCs MEBHOIO
MIpOI0 MiZBHIIEHHS 0a30iAHOCTI I'PYHTOBOI MacH, IO IOCHIIIOE TPOLECH
aHiOHHOI (ikcaii nepeayciM pocdaTHUX 10HIB.
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2. 3mina pyxomux ¢opm docdopy (P20s5) 3a pisHHX YMOB 3B0JIOKEHHH,
MI/KT

Ipynr
ﬂcgo—mpfm JepHOBO- JIEPHOBO- 3
Bapiant JTIICOBUH e — MiA30IUCTHI
Jec IIOBEPXHEBO [JIeHOBUI
. |7IerxkocyriuH-
OIIEEHHU I N JIETKOCYTITUH-
KOBHH o
KOBHH
OnruMaibHe 3BOJIOKEHHS
Be3 nobpus 14,6 13,2 34,5 32,9
390(KH2PO4) 25,4 315 45,7 47,5
[Nepe3BomnoskeHHs
Bbes nobpus 24,5 20,3 42,6 38,1
390(KH2PO4) 13,1 18,6 39,5 32,8

Sk yxe Bi3HAYEHO, BUBUIBHEHI IiJ{ BIUIMBOM TJICHOBUX MPOIICCIB
OKCHIIM 3aJli3a 1 aJfOMIHII0 CTal0Th BarOMHM YHHHHUKOM XIMIYHOI (hikcariil
¢docoparnux 1ioHIB Ta iXx akymyisauii. BomgHouac, sk CBiAYMTH HH3Ka
mitepatrypuux Jmxepen [11, 15 i iH.], B yMOBaX OJHOYACHUX MpOSBIB
rigpomop¢izMy 1  BHIYrOBYBaHHsS 3pOCTa€  IMOBIPHICTH ~ BHHOCY
¢dochopoBMiCHHX OpraHO-MiHEpATBPHUX CHOJYK 32 MEKi KOPEHEBMICHOTO
mapy r1pyHry. lle sBuime oOymoOBIICHE YTBOPEHHSM IMiANATIMBUX JI0
Mirparii BoZOpo3unHHNX (ocdar-phepo-aaroMo-OpraHigHuX KOMILIEKCHIX
CIONYK WUITXOM B3aemoxii (ocdaTHUX 1OHIB TPYHTOBOTO PO3YHHY 3
aKTMBHHUMH  TYMIHOBMMH  KHCIOTaMH Ta  pEakWiHHO  31aTHUMH
MBTOPAOKCHAaMH. BHaCIiZOK pO3BUTKY IMX MPOIECIB, a caMe: MIIHOTO
3akpitieHHsT Gochopy B KOHKPEHIHHUX OKPUCTATI30BAHUX HOBOYTBO-
PEeHHSIX Ta BUMHMBAHHS MirpauniliHo-miauaTiauBux GochopoBMiCHUX OpraHo-
MiHepaJbHUX KOMIUIEKCIB, BiOyBa€eThcs BiquyTHe 30iHEHHs (ocaTHOro
MMOKUBHOTO PECYpCy B KOPEHEBMICHOMY IMiapi TiZpoMOpGHHX IPYHTIB.
CytTeBe moOTipmieHHS TPOGHOIO CTaHy IPYHTIB 3 CHJIBHO PO3BHHYTHM
rizpomMophizMOM Mae Miclie Mepll 3a Bce 32 YMOB BUCOKOi KOHTPACTHOCTI
OKHMCHO-BITHOBHHX TIPOIECIB B 4aCOBOMY 1 IpocTopoBoMy BuMipax. Came
TaKa KOHTPACTHICTh MMPUTaMaHHA IOBEPXHEBO CHIILHOOTJIEEHUM TEKCTYPHO-
JidepeHniioBaHUM IPYHTaM.

lipgpomopdizMy IPYHTIB MiAIPYHTOBOTO TUITYy BOJHO-MiHEPAIEHOTO
KMBJIEHHs, Ha BiAMIHY BiJl TIOBEpXHEBOTO, NPHUTAMaHHA CBOS cHeuudika
TpopHUX TpaHCchopmMmariii. Bona oO0yMoBIeHa THUM, IO J3€pKaJo
MIAIPYHTOBUX BOJ| € iJIeaJJbHUM BOJOYIOPOM Ta YMHHHKOM TajbMyBaHH:I
PO3BHUTKY €IIOBIabHUX IMIPOIECIB y TOETHAHHI 3 J00pe PO3BHHYTHM
JIYYHUM TPABOCTOEM.
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VY naHoMy BHIAIKY YiTKO NPOCTEKYETHCS TOMIHYBaHHS JECPHOBOTO
eNIEMEHTApHOTO IIpoLlecy IPYHTOYTBOPEHHsS Hal enmoBianpHUM. [Ipote
HaOLIPII pyXOMi BOJOPO3YMHHI CIIONYKH IIiJ] Yac MiAHATTS 1 OMMyCKaHHS
piBHS MIATPYHTOBHX BOJX Ta B TMEPiOAM IHTEHCHBHHX IOIIiB 3JaTHI
BUMHUBATHCS 1 MOTPAIUIATH y TiATpyHTOBI Bomu. OcylryBasiibHa JpeHaKHA
cucreMa Ha TIPyHTax MiAIPYHTOBOTO TigpoMopdi3My MOpIiBHSIHO 3
MIOBEPXHEBUM OUIBII BHPAXXEHO IMOCUIIOE MPOLEC BHUMHUBAHHS E€JIEMEHTIB
MIiHEpaJbHOTO JKUBIICHHS POCIHMH, OCOONHMBO B YMOBaxX IHTEHCHBHOTO
00poOiTKY, BiICYyTHOCTI 200 301AHEHOTO POCIMHHOTO TOKPUBY.

3araipHi 3amacu OPraHIYHOTO BYIJICIIO, a30Ty, (ocdopy, Kauiro,
CTYIIHb HACHYEHOCTI OCHOBaMHM, YPIBHOB@XXCHICTh KHCIOTHO-OCHOBHHUX
BJIACTHBOCTEH B MiHEpJIbHIN IPyIli IPYHTIB MAIPYHTOBOTO TigpoMopdizmy
SIBHO BHIIi, HI)XK IIOBEpXHEBOTO (Ta0II. 3).

VY TophoBUX IPYHTAX SK BIaCHE TiAPOMOP(HUX OPraHOTCHHOI IPYIH
CEKBECTpallis 1 KOHCEpBAaLlisl OPraHiYHOIO BYIJICLIO Ta a30Ty JHOCsATae
MaKCUMAaJIbHAX 3Ha4yeHb. [IpoTe dYepe3 HHU3BKUIA BMICT MiHepaJbHOI
gactTuHH TOpQoBi TpyHTH OigHI Ha Kalif, MiIp Ta IHMI, MEPEBaXKHO
METalliuHi, Me30- 1 MIKPOCIeMEHTH, IO pPOOWUTh IXHIO POIIOYICTh
0/IHOOIYHO0, HE30aTaHCOBAHOIO. 3 MiABHUIICHHSAM 30JbHOCTI TOPQY 3amacu
docdopy i Kajiro 3poCcTarTh, aje JaleKO HE TOCATal0Th PIBHI MiHEpaIbHUX
rizpoMopdHUX TIpyHTIB. BUHATKOM € a30THWII NOTeHIiad TOpPHOBUX
I'PYHTIB, 3aIlac SIKOTO MEPEBUIYIOTh 3aMacH yCiX Pi3HOBU/IB JOCIIKEHUX
MiHepaJbHUX IPYHTIB.

OTtxe, crmenudika MAIPYHTOBOTO TigpoMopdi3My, Ha BiAMIHY Bif
MOBEPXHEBOTO, TOJIIra€ B TOMY, LIO 3 MOCHJCHHAM piBHA HOro
BHPXEHOCTI IHTCHCUQIKYIOThCS NPOIECH HAKONMYCHHS PECypCHOTO
POIMIOYOTO  TOTEHIIANy: OPTaHIYHOTO BYTIEIIO, a3oTy, Qocdopy;
3araJIbMOBYIOTBCS SIBHIA KOHKPELIHHUX OKPHCTANI30BaHUX HOBOYTBOPECHB,
YCYBa€eThCA, SK NPABWIO, alUIO3HICTH I'PYHTOBOro cepenoBuia. OnHak
CJIiJI MaTH Ha yBas3i, 10 Ha rporec GopMyBaHHS KUCIOTHO-JIY>KHOTO CTaHy
32 YMOB SIK TIOBEPXHEBOTO, TaK i MiIIPYHTOBOrO TigpoMopdi3My iCTOTHO
BIUIMBA€E XIMIKO-JIITOJOTIYHUI CKJIaJ] IPYHTOTBOPHUX MOPIiJ Ta IPYHTOBOTO
MIOKPHBY, BiJl SIKMX 3QJIS)KUTh PIBEHb MiHEpaizalil IpyHTOBO-IIIIPYHTOBUX
BOJ, IO iX OMHBAaIOTh. B yMoBax HamiBripoMOpQHOro 3aIuIaBHOTO
IPYHTOYTBOPEHHS MiJ JIYYHOIO POCIHHHICTIO CTBOPIOIOTHCS CHPHUSATINBI
YMOBHM /ISl HAaKONMYEHHS BHCOKOSIKICHOrO mepernoro (rymycy). Tyt
NepeBaXkaloTh PyXOMi T'yMYCOBI pPEUOBMHHM TyMiHOBOi rpymu (Tadin. 4),
HEPIJKO 3 JOCTATHRO BHCOKHMM piBHEM a3zotu3arii [14].
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3. [IapameTpu NOKa3HUKIB AAIKICHOT0 CTaHy IPYHTIB MiAIPYHTOBOrO TrinpomMopdizmy

lemernu-| Ymicr | Popmu KHCIOTHOCTI 3aranbHuil ymict, mac. % Banacy, 1/
Hi ropu- | gismunoi [ H | H Hafane- B 20 oM
IpynTn 30HTH | TJIMHH, BEHH. CI:) . er};]:/'l ;I:;ITOL_ rm?;l
(00’em 3011 Ha o Copr- N P20s | K20 | R203 4 y7
BuGipku) [Topdy, % 100 Bamn, 7o CopEI—NN
Tvatio- Ho. 25-32 6,8 58 2,24 86 22 (022|011 | 175 78
qZ;HO_ Hn/o 24-30 7,2 6,1 1,87 90 19 | 018 | 0,09 | 166 | 7,4 59-6,0
seMi Ié}_)z%l 25-29 7,0 6,1 - - 1,4 | 0,14 - - - -9,8
Astio- Hd 22-29 | 74 6,3 | 2,11 88 32 | 036|014 | 160 | 8.2 R6-9.7
BATBHO- Hk 19-28 7,0 6,0 - - 25 (023|012 | 148 | 64 *897
TPHOT ) Hpk(gl) | 18-34 | 6,8 | 59 - - 18 | 020 | - - *
Jy4Hi (16)
AuroBiasib- Hd 27-32 7,1 6,0 2,54 84 42 1035|016 | 1,59 | 10,3 13—
Hi ITy9HO- Hgl 25-36 6,6 57 - - 33 032015 | 150 | 9,2
60JI0THI (8) - 9,5-11,9
Topodosi TkH 9,2 6,8 - 26 - 295 | 204 | 0,34 | 0,21 | 47 147-55
ayKaii- Tkh 8,6 7,2 - 22 - 284 | 1,77 | 0,22 | 0,18 | 7,2 -14,5
TpodHi (14) -
. Th 9,2 55 - 48 - 48,2 | 2,87 | 0,30 | 0,14 | 3,2 _
Topgosi | ¢ 87 | 54 | - | 42 | - 270 | 026 | 011 | 258 | 167777
eBTpoQHI (12) ! 49 3 -16,8

IIpumiTka: ycepemHeHi maHi BHOIpok 3 JitepatypHuX Jukepen [12, 13], apxiBHoro ¢oHIy MarepiaaiB BeIMKOMACIITAOHHX IPYHTOBHX
obcrexens (Bommuceka, PiBHeHChKa, JIbBiBChKa Ta IBaHO-DpaHKiBChbKa 0011acTi) 1 pe3y/IbTaTiB BIACHHUX JOCIHIHKCHB.
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4. 'ymycoBuii cTaH aJ1I0BiaJILHUX JYYHUX IPYHTIB

3amacu I'pynoBuii ckinag rymycy
I'eneTnuHMit [ap, Copr., Buict rymycy
TOPH30HT oM % ryl\g/};cy, 0 HzlngIM PHoun. Ci Cix Cr:Copx
T/Ta
3amnaBa p. Mepia, borogyxiBcekwii p-H, Mixk c. I'ytu Ta c. ['opogne
Hd 0-7 8,93 15,4 6,13 33,35 22,68 15
H 10-25 8,75 15,1 4106 6,11 30,26 20,17 15
HP 3040 0,42 0,7 ' 5,37 21,53 32,59 0,7
Phglal 55-80 0,79 1,36 4,19 22,16 31,66 0,7
3amnasa p. Jlonans, JleprauiBcekuit p-H, c. [Ipyasaka
Hdal 5-10 2,86 4,9 7,76 33,91 8,75 3,9
Hal 25-35 1,90 3,3 110.7 7,68 44,73 21,59 2,1
Hpgl 50-65 2,29 3,9 ' 7,61 53,27 11,79 4,5
PhGlI 75-85 2,56 4,4 7,46 47,66 13,32 3,6
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I'ymyc B HamiBrizpoMop¢HHX yMOBax MiATPYHTOBOTO BOJHOTO
JKUBIICHHSI TIOCTIHHO «OMOJIOJKYETBCS», HE 3a3HAE TIHOOKOI KapOoHi3arii 3
HaKOTMYCHHAM 0aJlaCTOBOTO 3ANUIIKY (TYMIHHOTO «IUTaKy»). [lopiBHSIHO 3
aBTOMOp(GHMMH  30HAJBHUMH THUIIAMH IPYHTIB TyMYCOBHH  CTaH
AITIOB1aTIbHO-ITyIHIX HAMIBTiApOMOPPHIX TPYHTIB AKTHBHIIINH,
«OMOJIOIPKCHU», TIEPEBAKHO TYMaTHOTO Ta (yIbBaTHO-TYMAaTHOTO THIIIB.
BuHsiTkOM MOXyTh OYyTH aJIOBIalbHO-JIY4YHI TPYHTH 3 BUPKEHUM
raJoreHe30M Ta MOBHOIPO(IILHAM OTJICEHHSIM.

Ipuponna cnenudika rigpoMopHUX IPYHTIB HE JIO3BOJISIE
1a0JIOHHO TIEPEHOCUTH IUPOKO BiJIOMi PUHOMH yIIpaBIIiHHS €()EKTUBHOIO
POJOUICTIO 3 aBTOMOP(HHX I'PYHTIB Ha IPYHTH TigpoMopdHoro psny. Born
BUMaralroTh BIiJIMOBITHOT KOpEKIii Ta YHOpPMYyBaHHs. TUIBKH CTpOToO
aJanToOBaHI 10 YMOB TiZpoMopdi3My CHCTEMH YHPAaBIiHHA POMIOUICTIO
(epexTuBHOO 1 TOTEHUiHHOK), MO MOOyIOBaHI HAa  HOBITHIX
CHHEPTeTUYHUX IPHUHIUMNAX, 34aTHI 3a0e3meynTd CTaOUThHUN 1 SKiCHHUN
ypo>Kaii, He 3aB/al041 IKOAW HaBKOJIHWIIHEOMY IPHPOIHOMY CEPEIOBHIIY.
Hanpuknan, BanHyBaHHS Ta TpaAWIiiiHE PO3KUAHE BHECEHHS AOOPHB IiX
350/IeBY OpaHKy Ha CWJIBHOKHCINX IPyHTax 3 JA0o0pe BHpPaKCHUM
rigpoMophizMOM MOXYTh TPH3BECTH 1O PpI3KOTO MOTIPIICHHS YMOB
¢docharHOro 1 MIKPOCIEMEHTHOTO JKUBJICHHS POCIIHH, €KOJIOTIYHUX
¢byHKii rpyHTY [6, 13, 15 11H.].

Ha noTeHIi#HO pOJIOYMX ANIOBIANBHO-IYYHHX 1 IHIIMX IPyHTax
HiAIPYHTOBOTO TiipoMOp(}i3My JIOLIILHO MOBHICTIO MepeiiTy Ha OioJoriuHi
3ac00M yNpaBIiHHSA TPOYHUM PEXHMMOM, HE JOIYCKArOud 3a0pyTHEHHs Ta
eBTpodikamii BoAHMX mKeped. Ha ocymeHux TigpoMoppHHX TpyHTax
MiABUINEHOT (UIBTpalifHOI 34aTHOCTI e(pEKTHBHUMHU € MiHiMi3aIlis
00po0iTKYy, yHOOpeHHsS, CHOCOOM JIOKalbHOTO  OKYJIBTYpeHHS  Ta
(iTOOI0TOTIYHOTO 3aXWCTy IPYHTIB BiJl HENPOMYKTHBHHUX BTPAT OiOTEHHIX
€JIEMEHTIB, OyIIBHUITBO APCHAKHUX CHCTEM BOJOOOOPOTHOI KOHCTPYKIIIT 1
1HIII 3aX0/1H.

BucHoBkHM. AwHami3 1 y3arajbHEHHS JITEPaTypHUX JOKepen |1
apxiBHO-()OHIOBHX  MaTepiajiiB,  pe3yJNbTaTH  EKCIEPUMEHTAIbHUX
JociipkeHs 3 mnpoOiiem ¢opMmyBaHHS Ta (GYHKIIOHYBAaHHS DPOJIOYOCTI
TiIpOMOpGHUX TPYHTIB JO3BOJIIOTH 3pOOMTH HaBEISHI HIDKYE OCHOBHI
BHCHOBKH.

1. TloBepxHeBuiH 1 MHiATPYHTOBHH TiApoMOp(di3M HEOAHO3HAUYHO
BIUIMBae Ha (opMyBaHHS e(pEKTHBHOI Ta MOTEHIIIHOI pojrodocTi
NIepe3BOJIOKEHUX IpYyHTIB. [loBepxHeBuil TigpoMopdi3Mm, sSK NpaBHIIO,
(dopMye IPYHTH 3 HHU3BKMM pIBHEM SK IOTEHLIHHOI, Tak 1 e(peKTHBHOI
pomrouocti. IliarpyHTOBHI — B Mipy NMOCHJIEHHS HOro BIUIMBY Ha IPYHT
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00yMOBIIIOE pecypcHE 3pOCTaHHS NOTEHHIHHOI POMIOYOCTI Ta HUIBKUH
piBeHB e(heKTUBHOI.

2. B yMoBax CHIBHO BHPaKEHOTO ITOBEPXHEBOTO TiIpoMopdizMmy,
Horo BHCOKOi CE30HHOI i MpO(iTbHOI KOHTPACTHOCTI BigOyBaeThCS pi3ka
3mina OBII, mo npu3BOAUTH O YTBOPEHHS KOHKpEIiil, 0 MMOCHICHHS
mporieciB 00e33aTi3HeHHsT MiHepaJbHOI (hepo-aloMO-CHIIIKATHOI YaCTHHU
IPYHTY, BXOJDKEHHSI 1 MIIIHOTO 3aKPIIJICHHS OKPEMHUX €JIEMEHTIB JKHBIICHHS
pociur  (pocdopy, 3amiza, KajJblilo, MapraHifo, KpeMHil0 1 iH.) B
OKpHCTaJli30BaHi cerperamii Ta BHIyYEHHS IX i3 MOKHBHOTO I'PYHTOBOTO
¢doHumy.

3. 3aJeKHO Bij CIIBBITHOIICHHS EIIOBIAIILHOTO MPOIIECY i MPOIeCy
OTJICEHHS (ocHOBHHUX O3HaK rizpomopdizmy), BiZIOyBalOTHCS
HETPONYKTHBHI BTpaTH OIOTEHHHWX eJEeMEHTIB, iX BHHOC II03a MEXIi
KOpPEHEBOI OCTYNMHOCTI pociuHaM. B IUX yMOBaxX MOXYTh IiJTaBaTHCS
BAUMHUBAHHIO W (ocdar depe3 BXOMKCHHSA iX B MirpamidHO-IIANATINBI
(bepo-aaroMo-opraHigHi KOMIUIEKCH.

4. TpyHTH MiAIPYHTOBOTO BOAHOIO JKHBICHHS MOPIBHAHO 3
MTOBEPXHEBUM 0Oaratiii Ha 3alacy OpTaHIIHOTO BYTJICITIO, a30Ty i (ocdopy.
Bonu OibIll CTPYKTYpOBaHi, XapaKTePU3YIOTHCS MIEPEBAKHO CITA00KHCIUM,
HEHTpaAILHUM 1 CIIA00JIY’)KHUM CEpEIOBHIICM, JH00pE HACHUYCHI OCHOBAMH,
BIZI3HAYAIOThCS BHCOKOIO SKICTIO TyMyCy 3 TIEpeBaKaHHSIM aKTUBHOI
I'yMaTHOI IPYyIH Ta, SIK IPaBHUJIO, 3 TiIBUILIEHOI0 HOr0 a30TH3AIIEIO.

5. 3 mocuieHHAM HiAIPYHTOBOTO TiipoMOp(di3My MPOIECH OTJICEHHS
i TTIOBHOTO PO3KJAMy POCIMHHUX 3alWIIKiB (rymidikamii 1 MiHepamizarrii)
MOCTYIOBO 3MIHIOIOTBCS HpoLecaMu iX KOHcepBalii i TOphoyTBOPEHHM,
BiIOYBA€THCS CEKBECTpAIlisi OPTaHigHOTO BYIJICIHIO, IiJBHIIYETHCS BMICT
opraHiyHUX (ocdartiB 3 OJHOYACHUM BiIJPHBOM BiI MiHEpaIbHOI MOPOIU
Hapoctaro4oi TopdoBoi wmacu. OcymryBanbHI Memiopamii JTOKOPIiHHO
3MIHIOIOTh aKyMYILAIIIHI MTPOIECH Ha IECTPYKTUBHO-ICCUTIATHBHI.

6. 3akoHoMmipHOCTI  TpaHcoOpMmailii  IPYHTOBOTO  OpraHo-
MiHEpaJbHOTO KOMILIEKCY CIIYTYIOTh HaJIMHOIO METOIOJIOTIYHO OCHOBOIO
Juisi  BUOOpY  YIpPaBIIHCHKMX pillleHb 3 Tpo0iieM  palioHaIBHOTO
BHUKOPHCTAHHS POAIOYOro MOTEHIIaTy TiApOMOpGHUX IPYHTIB, rapMOHi3aiii
Ta BiATBOPEHHS IXHIX MPOTYKTUBHUX 1 €KOJIOTTYHUX (QYHKIIIH.
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