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Abstract. The influence of environmental factors on the formation of microforms typical for
soils of the central river floodplain Samara and mechanisms of formation of the soil profile have
been considered. The attention is paid to the identification and soil genesis of cutana.

To achieve the goals the micromorphological research methods and techniques of scanning
electron microscopy have been used. The decoding of soil thin sections has been carried out in the
standard scheme. The relief of chip surface was studied in the secondary electrons, the
homogeneity of the distribution of chemical elements - by the surface of the secondary electrons,
the chemical composition of the studied surface areas was received by a microroentgen-spectral
analysis.

The studies have shown the main features in the microstructure of these soils. In the profile
the microstructure is inhomogeneous, in the upper horizons is silty-plasma, changes with the depth
to sand-plasma and in the lower horizons — plasma-sand. The skeleton grains are characterized by
the following transfer on their surface (scratches) and by a good roundness. Plasma is humus-clay,
with the depth the clayey plasma decreases. It is typical for the clay part of the plasma two
refractive indices, the orientation and the ability to restructure. The pore space is the most
developed in the upper horizons, thanks to digging activity of earthworms. With the depth the pore
area decreases and often the pore walls cover with clayey cutanas for the illuvial processes. As a
result of intensive impacts of nutrient factors, the upper horizons are well-structured. In each
profile you can select several kaprolit horizons. For this kind of profile the humus mull is more
typical. Kutana complex is represented by clay cutana. In the upper horizons they are poorly
expressed, are not present in all pores. Down to the profile their quantity in the pores increases,
they become more pronounced.

The explanation of the chip surface using a scanning electron microscopy confirmes the
mobility of plasma and illuvial origin of cutana. The data obtained in the secondary electron mode
and microanalysis shows the monotony of addition with minor bright zones which belongs to
titanium or chromium-containing minerals.

O Tel.: +38066-284-11-31, e-mail: strizhak_ol@ua.fm

DOI: 10.15421/041420

ISSN 1684-9094. Gruntoznavstvo. 2014. Vol. 15, no. 3—4 89



The features of the microstructure of the soil profile in central floodplain are conditioned by
the floodplain processes. With the reduction of their influence, because of the increase between the
periods of flood and their intensity, the forming role of biological factors increases.
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9KONOoro-MMKPOMOP®OJTIOM'M4YECKUE UCCINIEANOBAHUA MNOYB
LEHTPANIbHOU NOUMbI p. CAMAPA

B pabore paccmarpuBaeTcs BIMsSHHE SKOJIOTHYECKNX (pakTOpoB Ha oOpa3oBaHKHE MUKPOGOPM,
XapaKTepHBIX JUIs TI0YB B LIEHTPaIbHOH noiime p. Camapa M MeXaHH3MbI POPMUPOBAHUS TOYBEHHOTO
npoduis. Taxxe yneneHo BHHMaHHE OINPENEICHUIO M T'eHE3UCy IOYBEHHBIX KyTaH. B mpodmuie
MHKPOCTPOCHHE HEOJHOPOAHOE, B BEPXHHX TOPH30HTAX IIbLICBATO-IUIA3MEHHOE, C TIJ1yOHHOM
MEHSIeTCSl Ha IeCYaHO-IUIA3MEHHOE M B HIDKHHMX T'OPH30HTaX — IUIa3MEHHO-TecyaHoe. st 3epeH
CKeJleTa XapaKTEepHBI CIebl MepeHoca Ha MX MOBEPXHOCTH (LJAPANHHBI) U XOpOMIas OKaTaHHOCTE.
IImazma rymyco-rimHuUCTast, ¢ TIyOMHOMH, 0N TNIMHUCTON IUIa3Mbl yMeHbInaeTcs. s TIMHHUCTON
YacTH IUIa3Mbl XapaKTEPHO [BOIPEIOMIICHUE, OPUCHTUPOBKA U CIIOCOOHOCTb K IEpPEeCTpOHKe.
ITopoBoe mpoCTpaHCTBO Haubolee pa3BUTO B BEPXHUX TOPU3OHTAX, Onarojapst poromen
JEATENBHOCTH JOXAEBbIX 4epBed. C IiIyOMHOH IUIOImAJb MOP YMEHBILIAETCS, YacTO UX CTCHKH
HOKPBITBl  IJIMHUCTBIMH ~ KyTaHaMH  BCJEICTBHE WIUIIOBHAIBHBIX IpoleccoB. Pacummdposka
HOBEPXHOCTH CKOJIOB C IIOMOIIBIO PAcTPOBOrO 3JICKTPOHHOTO MHKPOCKOIA  MOATBEPIKIAIOT
HOJIBIKHOCTB IIIa3Mbl M WJUTIOBHAJIBHOE MPOUCXOXK/CHHE KyTaH. J[aHHbIE, TOJTyYCHHBIC B PEKHUME
BTOPUYHBIX JJIEKTPOHOB U MHKpPOAHAIN3 IIOKA3hIBACT OAHOTOHHOCTH CIIOXKCHHSI DJICMEHTOB C
HE3HAUUTENBHBIMU CBETJIBIMH 30HAMH, KOTOpBIE OOpa30BaHbl THTAHOM MM XPOMCOJEPIKAIIMHU
MHHepaaMu.

Knioueevie  cnoea:  kKymauwi,  9Kono2uuecKue — Qakmopvl,  MUKpomMop@onouueckue
ocobennocmu, dnemenmovl Mukpopenvega.
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EKONOIro-MIKPOMOP®ONOIYHI AOCTIMKEHHA I'PYHTIB
LLEHTPAJIbHOI 3AMJIABU p. CAMAPA

B poboTi pO3MISIHYTO BIUIMB €KOJOTiYHMX (HDaKkTOpiB Ha YTBOPSHHS MiIKpOo(GOpM TIPYHTIB
ueHTpaibHoi 3amiaBu p. Camapa Ta MexaHi3Mu (opMyBaHHs rpyHTOBOro mpodimo. Ilpuninena ysara
IIIarHOCTHLI Ta TeHE3UCY TPYHTOBUX KyTaH. B mpodisti MiKpoycTpiit HeOAHOPITHNI, y BEPXHIX TOPU30HTAX
Ty BaTO-TUIa3MOBHH, 3 TJIMOWHOIO 3MIHIOETHCS HA MIIIAHOIUIA3MOBHUI 1 y CAMHX HIDKHIX TOPH30HTAX —
IUIa3MOBO-THIIAHNH. [II1 3epeH CKeleTy XapaKTepHi CIifu IepeHocy i Xopomia okaraHicTs. [lmazma
TyMYyCO-TJIMHUCTA, 3 TIIMOMHOI0 YacTKa TyMYCOBOI IUIa3MU 3MEHILY€EThCSL. JIsl IIMHUCTO YaCTHHH TUTa3MH
XapakTepHe JBO3AIOMIJICHHS, OPIEHTYBaHHS Ta 3IaTHICTH 0 nepeOynoBu. ITopoBuii mpoctip HaHOLIBII
PO3BHHCHHI Y BEpXHiX TOPH30HTAX BHACIIJOK PHIOYOI JiSUTBHOCTI JONIOBHX YEPB’SKiB. 3 TIIHOMHOMO
IUIOL[a TOp 3MEHILIYEThCS, AOBOJII YacTO CTIHKM IOp BHCTWIAIOTh TIJIMHKUCTI KyTaHH BHACIIIOK
imoBiaJIbHUX TporieciB. Po3mmdpoBka MOBEpXHI CKOJIB 3a JIOMOMOTOI0 PacTPOBOrO EJIEKTPOHHOTO
MIKpOCKOITY MiATBEPIKY€ PyXOMICTh TIa3MH Ta LTIOBIaIbHE MOXOPKEHHS KyTaH. J{aHi OTprMaHi B pexuMmi
BTOPHHHUX EJIEKTPOHIB Ta MIKpOAHAJ3 MOKa3y€e OJHOTOHHICTh CKJIAJCHHS €JIEMEHTIB 3 HE3HaYHHMH
CBITJIMMH 30HAMH, 5IKi CKJIa/Ial0Th THTaH ab0 MiHEepaH, 10 CKIa/y SIKHX BXOIHUTH XPOM.

Knrouosi cnoea: kymanu, exonoeiuni gpaxmopu, mikpomopgonozciuni ocobnueocmi, enemenmu

MIKpOpenvepy.

90 ISSN 1684-9094. Gruntoznavstvo. 2014. Vol. 15, no. 3—4



BCTYN

3amnasa p. Camapu, 3a O. JI. bensrapaom (Belgard, 1950), BizHOCHTBCS 10 KOPOTKO
3aIJIaBHUX, B SIKUX MTOBEHEBI (DaKTOPM MOCIAOIIOIOTECS, a (PAKTOPH 30HAIBHOTO MOPSAKY

30iIpIIyroTECA. JlicoBa POCIMHHICTD TOAUISETbCA Ha YoTUpH TuUnu: Dc' — KOpOTKO
3aruiaBHi 0e3 siceHeBi Ai0poBu, Dac' — KOpPOTKO 3aruiaBHi JiMIo-siceHeBi aiOpoBu Dn' —
KOpOTKO 3aIulaBHI OepecTo-siceHeBi 1 B's3osiceHeBi Ai0poBu, E' — KOpoTKo 3aruiaBHi

OepecTo-uopHOKIIeHOBI ai0poBH. IlepeBaxkae JyroBuid THII TPYHTOTBOPHHMX HPOILECIB.
MexaHiYHHH CKJIQJ TPYHTY 3MIHIOETBCSA BiJl JIETKOTO (B TNPHPYCIOBIH dYacTwHI) 1 3
MepexoJioM JI0 CEpeAHBOI Ta NPHUTEPAacHO! YaCTHHHW, MEXaHIYHMH CKJIaj CTa€ BaXYUM
(Belgard, 1950; Belova and Yakovenko, 1997; Belova and Travleev, 1999).

IpyHT HamineHui crenupiYHMME MeXaHi3MaMH 3anKcy Ta 30epexeHHs iHpopmaliii
npo Qakropu Ta mpormecH cBoro (opMmyBaHHs, ix eBomomii B daci. Llg indopmaris
3aMHACY€THCS Ha TBEPAO(a3HUX HOCISX, SIKi YTBOPIOIOTH CKJIAIHO OPTaHi30BaHYy i€papXidHy
CHCTEMY [IarHOCTWYHHX O3HAK 1 BJIACTHBOCTEH IPYHTIB — BiIl MOJEKYJ i MiHepamiB [0
rpynroBux mokpuBiB (Targulian and Goryachkin, 2008). Tomy Ham OyJ0 BaxXJIHBO
BCTaHOBUTH BIUIMB €KOJIOTTYHUX (pakTOpiB HAa YTBOPEHHS MiKpO(OPM I'PYHTIB LEHTPAIbHOT
3amiaBu p. Camapa Ta MexaHi3Mu (POPMYBaHHS IPYHTOBOTO MPOQITIO.

OB‘€EKTU TA METOOU AOCNIAXEHDb

JloCiKEHHST  €KOJIOTO-MIKPOMOP(OIOTiYHIX OCOOJIMBOCTEH TIPYHTIB €TaJOHHOI
HeHTpanbHOi 3ariaBu p. Camapu BUKOHYBanu B Jjabopartopii Mikpomopdoorii rpyHTiB
HayKOBO-JIOCIIITHOTO iHCTUTYTY Oiojorii Ta kadeapw reoOOTaHIKHM, IPYHTO3HABCTBA Ta
exoJorii /IHimponeTpoBchkoro HalioHaJdbHOTO yHiBepcutery iM. Omecst 'onuapa. BinGip
TPYHTOBHX MOHOJIITIB IPOBO/IMBCS HA MOHITOPUHTOBIH NpoOHi ol 209. BurotoBieHHs
nuTihiB BUKOHYBAJIOCH 3a 3arajbHO TPHHHATHM METOJO0M, po3pobieHuMm (Mochalova,
1956). PosmmdpyBanHs MikpoMopdoIoriuHoi opraHizamii TIPYHTIB NPOBOAMIOCA 3a
3araipHO npuitHATOI0 cxemoro (Parfenova, Yarilova, 1977).

[lepBuHHUiT ommc mUTiQiB Ta TPYHTOBUX CKOJIIB TPOBOAMBCA 33 JIOTIOMOTOIO
6iHOKyIsIpy. HammmeHHs CKOJIB MPOBOAMIOCH BYIUIEEM, MOMEPEIHIH Ommc 3po0JIeHO y
PEM 100-Y. [leranizoBaHuii onuc Ta MiKpoaHalli3 OCHOBHHX €JIEMEHTIB peibedy NOBEPXHI
IPYHTOBUX CKOJIIB TPOBOJIUBCS B €JIEKTpOHHOMY Mikpockoni PEMMA-2 y pexumi
BTOPMHHHX Ta BiJIOUTHX EJIEKTPOHIB.

PE3YJIbTATU TA IX OBTOBOPEHHS

HentpaneHi ginsHku 3amwiaBd  p. CaMapu po3TallioBaHi B MEXax JAPYroro
reHepabHOTO TeoMopdotorigHoro npodino i 3HaxoaaThes B 150 — 300 M Bix pycna piku.
[IpoOHa mroma Ne 209 posramoBaHa Ha BHUPIBHSHIN JUISHII HEHTPaIbHOI YacTHHH
3arutasu p. Camapa. Tun JicoBoro 6ioreorneHo3y — CBiXka JIMIIOBO-siceHeBa Jibposa (D ac).

Tunonoriuna ¢popmyna Hacamkernns 3a O.J1. benerapgom (Belgard, 1950):

CT,JIK3 ., IKK 3.

ac2 Tinu — 111

IKK 3 — ingekc kyraHoro komiuiekcy (Stryzhak, 2012).

Tumn cBITIOBOI CTPYKTYpH — TIHBOBHH, TPETHOTO BIKOBOTO CTYIEHS. Y BEPXHBOMY
apyci nanywte Quercus robur L. ta Fraxinus excelsior L., y npyromy spyci — Acer
campestre L., pinme 3ycrpivatotbes Ulmus minor Mill., Acer platanoides L., 3pinka — Tilia
cordata Mill, y mimmicky i migpocti — Acer tataricum L., Acer campestre, Euonymus
verrucosa Scop. Bik nepeBocrany — npubianzno 80 pokiB. 3iMKHeHicTh KpoH — Bix 0,8 1o
0,9. TligcTunka mepeBaXHO 3 HAMIBPO3KIANCHOTO JHUCTA Ayba Ta sICEeHs, JBOIIAPOBA,
niepepuBYacTa, pUxJia, IIOTYXKHICTIO 3 CM.

3/].36.4K.n.34 .36.
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Y TpaB’SHUCTOMY sApyci TAHYIOTh JICOBI Ta pyIOepalbHO-TICOBI BHIH 3
nepeBaxaHHsAM JicoBux: Glechoma hederacea L., Viola odorata L., Galium aparine L.,
Asarum europaeum L., Anthriscus silvestris(L.) Hoffm. Ta iHmi.

VY rpaHyJOMETpHYHOMY CKJIaJli MpeBaKaroTh JBI (paxiii: IpiOHUI MICOK Ta MYJL.

3BOJNIOKEHHSI —  aTMOC(EpPHO-IPYHTOBE, TIPYHTOBI Bomd Ha rimoOuHi 3-4 M.
MakpomopdoioriuHa XapakTepuCcTHKa IPYHTOBOTO MPOdiro:
Hyy 42cm JlicoBa mifcTHiIKa 3 HAIiBPO3KIIAAEHHX JINCTIB 1y0a, JIUIH, SCeHa.
Hp, 2O0cm TpyxonoxiOHa Maca, JIErKO BiIOKpEeMJIIOBaHa BiJl IPDYHTY.
H, 0-8 cMm TeMHO-cipHii, CBIXKUH, 3epHHUCTHUI, KOMPOIITOBUH, CYyTIIMHUCTUH,
ITy’Ke MyXKAH, KOPCHEHACHYCHHH, TTepPeXi MOCTYTIOBHH.
H, 841 cMm TemHO-cipwit, CBIXKHIA, IpiOHO3epHHICTOL CTPYKTYpH,
KOTIPOJIITOBHH, ITyXKHUU, CYTIIMHACTHH, KOPCHCHACHICHHA.
H; 41-60 cm TeMHO-CipHii, CBIXHA, 3€pHUCTO-TPYIKYBaTHH, OUIBIN LIUTBHUI,
MEHUI, KOPEHEHACUYEHU, JTIETKUM CYTIIMHOK .
HP  60-82 cm I'opixyBaTo-3epHHUCTHHA, IITHHAN, HE3HAYHUH YMICT KOPEHIB.

Ph 82-120cm  TemHo-cipuii 3 OypuM BIITIHKOM, CYMiLaHUH, OE3CTPYKTYpHUIA,
I'YMYCOBaHHH, NOCTYIIOBHH TIEpPEXill y MOpo.y, KOpeHiB MaJIo.
P 120-160 cm  Cyminjana MaTepHHChKa OPOJIa, AJIOBiaJIbHA 38 IIOXOPKEHHSIM.
[pyHTH  3aIIaBHO-TYYHO-NICOBi,  CEPEIHBOIYMYCOBi,  CEpEIHBOBHIIYTOBaHi,
CYTJIMHHUCTI Ha QJUTIOBIaIbHUX BIIKJIaJCHHSIX.

MikpomopdpornoriyHa xapakTepMcTUKa ropM3oHTIB I'pyHTOBOro npodinto
LeHTparnbHOiI 3anfaBu

H, 0-8 cm I'ymycoBuil TOpPHU30HT, TEMHOrOo KONbOpy. ['OpHM30HT CKIageHuil 3
KOIIPOJIITiB, 3 J00pe pO3BHHEHWM MOPOBHM IPOCTOPOM. MIKpOycTpiii mHiIyBaro-
mia3MoBuil. BMicT ckeneTHuX 3epeH Bing miomnn nuridga ckiamgae npubamsHo S %.
Po3mimeni HepiBHOMipHO, 0€3 Opi€HTYBaHHS Ta 3aKOHOMIpHOCTEH. 3HayHa KUIBKICTBH
BEJIMKMX MIHEpaJIbHUX 3€pEeH, MEHIIE cepelHix Ta apiouux (puc. 1, 6). MoxHa BHIUUTH
TaKi OCHOBHI ()OPMH 3epeH: 130MeTpHYHa, TabauT4acTa i npu3MaTnyHa. CKeJeT cKilaJeHui,
B OCHOBHOMY, 3¢pHAMHU KBapily, ITOJBOBHX IIMATIB, MIPOKCEHIB POTOBUX OOMAHOK, iHIII
MiHEpalIH TMPEACTaBICHI B HE3HAaYHIM KimbKOcTi. CKeleT MpeAcTaBICHUI, B OCHOBHOMY,
IpiOHO THITYBAaTOIO (PAaKIi€r0, CEpeHi Ta BENUKI 3a PO3MIpOM 3epHa TPAIUIIOTHCS B
HEe3HaYHii KITBKOCTi. 3a CTyIeHeM OKaTaHOCTI MepeBakaloTh OKaTaHi, 1oOpe okaraHi Ta
He3HaYHa KiJbKICTh BYTIyBaTHX 3epeH. B OuIbIIoCTi MiHEepaibHi 3epHa CI1aOKOKOPOIOBaHi.
[Tmasma tymyco-rnuaHcTa. ['ymMyc wopHuii Ta Oypmii. YopHHIT Tymyc HpeacTaBICHHUIT
JIpiIOHUMH TYMOHaMH, PiIKO PO3MIIEHUMH B IPYHTOBIH Maci Ta HEBEJIMKOIO KUIBKICTIO
JpIOHNX Ta BEJIMKHX BYIIIENOAIOHMX (31 30epekeHHMMH OOpHcaMH TMEpBHHHOI (OPMH)
YacTHHOK. PocnuHHI 3anuiiky cBixki (MpeacTaBiieHi 3pi30M KOpEeHs) Ta JoOpe po3KiajeHi
(BTpaTmii KIiTHHHY OynoBY ab0 y BUIJISIII TUISIM TEMHO-KOPHYHEBOTO, a00 CBITIIO-Oyporo
Kombopy). bBypuit rymyc piBHOMIpHO mpocouye Tura3My. [JMHMCTa uacTMHa 3
JIBO3AJIOMJICHHSIM, IIOPOBHUM Ta JIyCKaTHM OpieHTyBaHHAM. CXwibHa 10 IepeOy/10BH.
MikpockianeHas — puxie. HailOunpoly IDIOmy TOpPOBOTO IIPOCTOPY  3alMAalOTh
MiXarperatHi MyCTOTH, 3HaYHO MEHIIY [ON0 CKJIAJAf0Th 3aMKHYTI OKPYTJi TOpH, SKi
po3ramioBaHi B arperaTtax Ta ApiOHi arperaTHi TpimuHH (puc. 1, a). [opu30HT cxiiageHnii 3
KOmpoJiTiB. Mikpoarperat B O17IbIIOCTI BEIHKI 32 pO3MipoM, 100pe ohopMIleHi 3 9iTKUMHU
Kpasimu. Jlexinpka MiKpoarperaTiB MOXYTh OO'€ITHYBaTHCh Ta 3JHUBATHCh, yTBOPIOIOYH
Oinbiui. [Tpy poMy Mexi 3MUTTS HEMOXIMBO BUAUUTH. DPopmMa arperaTiB, B OCHOBHOMY,
OKpYTJIa, 3 M'SIKUMH 3IJ13DKEHUMH KyTaMH.

H, 8-41 cm TI'opu30HT MOBHICTIO CKJaJAeHWil 3 arperatiB, 3 a00pe pPO3BHHEHHM
NopoBUM  IpocTtopoM. OMHOPITHOTO TEMHOro KoOmbopy. MIiKpoycTpili mHiTyBaro-
1a3MoBuil. BMicT ckeneTHHMX 3epeH Bix momni nuriga ckiamae npubmmsHo 5 %. Bonnm
BMOHTOBAHI B arperatd pi3HOTO HOPSAKY. 3HAUHa KiJbKICTh BEIMKUX MiHEPAJIILHUX 3€pEH,
MEHIIIe cepeHiX Ta ApiOHuX. MoKHA BHIUIATH Taki OCHOBHI (OpPMH 3epeH: i30MeTpUYHA,
tabiuryacta i mpusmatuyHa. CKeNeT CKIAICHWH, B OCHOBHOMY, 3€pHaMH KBapily,
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TONTFOBUX INMATIB, IMPOKCEHIB, POTOBMX OOMAaHOK, iHII MiHEpadl TIPEACTaBICHI B
HEe3Ha4HIN KIJIBKOCTi. 3a CTYNEHEM OKaTaHOCTI MepeBaXkaroTh OKaTaHi, 100pe okaraHi Ta
He3Ha4YHa KUIBKICTh BYTIyBaTHX 3epeH. B OUIbLIOCTI MiHepanbHi 3epHa cliabOKOpOI0BaHi.

e

Puc. 1. Mikpomopgos10uni 0co01uBocTi 0y10BM IPYHTIB LIEeHTPAJbHOI 3aIJIaBU:
a— noposuit mpocTip X 60 Hik ||; 6 — ckener X 60 HIiK+;
6 — BYTJICTIONIOHUH 3aJIMIIOK YaCTKOBO BKPUTUH MIMHUCTHMU KyTaHaMu X 120 HIK +;
2 — Mikpoarperatu X 60 Hik+; 0 — rimHKCTI KyTanu X 120 Hik +;
€ — By3bKi KaHAJIONOA10HI IOpH BUPaKeHUMH MIMHUCTUMU KyTaHamu X 120 Hik +

[Inasma rymyco-rmuaucra. I'ymyc 4opHmit Ta Oypuil. YopHHMH rymyc mpencTaBiIeHUN
TYMOHaMH, pijilie 3a IONepeHiid TOPU30HT PO3MILIEHUMH B IPYHTOBIH Maci. Byrienoaioui
YaCTKH MEHIII HIX B IONEPEIHHOMY TOPU30HTI Ta MeHIIA iX KUIBKICTh. POCIMHHI 3anuiiku
MIPECTaBJICHI HE3HAYHOIO KIJBKICTIO CBDKMX 3aJIHIIKIB, 1HKOJIM BOHM BKPHTI TOHKOIO
IUTIBKOIO PYXJIMBOI IIa3Mu. Bypuil rymyc amMopgHHH, piBHOMIPHO IPOMOYYE IPYHTOBY
Mmacy. ['muHKCTa TUTa3Ma 3 JABO3aIOMIIEHHSM. [HKOJIM MackyeTbes rymycoM. OpieHToBaHa
TIOPOBO, TIO JISTKAM BEJIHKHM CKEIICTHUM 3€pHaM, arperatam (puc. 1, ) Ta IHKOIU TOHKOIO
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IUTIBKOIO TIO JIEeSKAM NpiOHUM KopeHsAM. CxuibHa 10 mepeOynoBu. POCTHHHI 3aHIIKH
MPECTaBICHI HEBEIMKOI0 KUIBKICTIO CBDKHMX 3pi3iB JApiOHMX KOpeHiB Ta mobpe
PO3KIAICHUMH 3aJMIIKAaMK B BHUIJISAI aMOpP(HUX 3TyCTKIB YOPHOIO KOJIbOPY, 0e3
KJIITUHHOT OY/ZI0BH Ta HEBEJIHMKOIO KUIBKICTIO BYTJIETIOIIOHUX YaCTOK.

MikpocknaaeHHss 1O Bcid mwionli oaHopigHe — puxse. IlopoBuit mpoctip
NPEeACTaBICHUI MDKarperaTHUM IIPOCTOPOM, 3aliMae 3HAa4YHy JONIO B 3araJibHOI IUIOLI
noria. B gesknx BemMKHX Mikpoarperatax MOXYTh OyTH HEBENHMKI 3aMKHEHI IIOpH.
I'opu3oHT crutaseHuit 3 MiKpoarperaTis, B OCHOBHOMY, BEJIMKUX Ta CEPEIHIX 3a PO3MIpOM.
JlpibHuX arperariB Mano. B ocHOBHOMY 1ie pocTi, 100pe oopMIIeHI arperaT 3 YiTKUMH
Kkpasmu. HOBOYTBOpEHHS MPEACTABIICHI TJIMHUCTUMH KyTaHaMH, SIKi YTBOPIOIOTH IUTIBKH 3
JBO3AJIOMJICHHSIM TT0 arperatam Ta JSsIKHM POCIHHHUM 3aJTHIIKaM.

H; 41-60 cm. [lemo cBiTHimmi Ta IMIIBHINIMA 32 TOMEPEIHI TOPH30HTH.
ArperoBanmii. MikpoycTpiii miI[aHO-IIa3MOBUH. BMICT CKemeTHHX 3€peH BiJ IUIOIIi
nutida cknagae npudausHo 30 %. Bonn BMOHTOBaHI B arperaTs pisHOro HOpsAAKY. 3HaUHA
KUTBKICTh BETMKMX Ta MEHIIE CEpeIHIX MIHEpaldbHUX 3epeH, IpiOHI TParuisioThCS B
HE3HAYHIA KigbKocTi. MOXXKHA BHAUTUTH TakKi OCHOBHI (OPMH 3€pCH: 130METPHYHA,
tabnauryacta i npuszmaruuHa. CKeneT CKIIaJieHHH, B OCHOBHOMY, 3€pHaMH KBapily,
MOJBOBUX IINATIB, IIPOKCEHIB, POrOBMX OOMAaHOK, IHII MiHepajlu IpEeACTaBleHI B
He3Ha4yHild KutbkocTi. [lo cTymeHi okaraHOCTI IepeBaXkalOTh OKaTaHi, I0Ope OKaTaHi Ta
HEe3HayHa KUIBKICTh BYIWIyBaTHX. B Oiibmiocti MiHepanbHi 3epHa cinabOKOpPOJIOBaHi.
[Tnazma rymyco-riuuaucTa. YopHuil TyMyc npecTaBlieHHH HE3HAYHOIO KUIBKICTIO TYMOHIB
pIHOMIpHO po3TamoBaHWX B IiomuHI mwtida. Bypuit rymyc amopdHmMiA piBHOMIpHO
MpOMOYy€e TIPYHTOBY Macy. [ JHMHHCTa mna3ma 3 ABO3aJOMIICHHSM, 3i0paHa B [piOHI
3epHucTi gomeHHn. Opi€HTOBaHA IOPOBO Ta OKPECHIOE MiKpoarperatd. PocmuHHHX
3QJUIIKIB Majxo, B OCHOBHOMY Ii¢ 100pe po3KiIaJeHi TeMHI misMH 0e3 KIITHHHOI
crpykrypu. I[TopoBuit mpoctip mo6pe po3BuHeHHH. B muromuHi nutiha MokHa BHIUIATH 1Ba
NepeBaKAIOUMX TUIH MIKPOCKIIaJEHHs — puxJje Ta ryouare. B puxiomy mopoBuii mpocrip
MIPEACTAaBICHNI MiXKarperaTHUMH IycroTaMH. ['y0uaTe MIKpOCKIIaJIeHHsST yTBOpEHE 3a
paxyHOK 30JmKeHHs MK co0oro MikpoarperaTiB. [lopoBuil mpoctip B LbOMY THI
NIPE/CTaBICHNI BY3bKUMH MDKarperaTHUMH ITyCTOTaMH, SIKi B 3aJIeKHOCTI Bix (opmu
arperariB MOXYTb 3BY)KyBaTHCh, a00 HaBIAaKW — PO3LIMPSTUCH YM YTBOPIOBATH 3aMKHEHI
nopu ckiaaHoi ¢opMu. B jgeskux BemMKHX Mikpoarperatax MOXYTb OYTH HEBEJIHKI
3aMKHEeHi opu. Mikpoarperatu, B OCHOBHOMY, BEJIHIKI Ta CepeHi 3a po3Mipamu (puc. 1, 2).
[epeBaxno — 11e TIpOCTi, T0Ope OPOPMIICHI arperatu 3 4iTKUMHU Kpasmu. Ha BinmMmiHy Big
MOTIePEeTHHOTO TOPU30HTY B IDIOMIMHI UTiha MiKpoarperatu po3TamoBaHi OUTBII TiICHO, B
JIeIKUX MIKpO30HAaX YIIUIPHEHHS BIUIMBAE Ha (QOpPMYy MiKpoarperartiB — BiJ OJIH3BKOi 10
okpyrioi (GopMH, BOHM HaOHMPalOTh OUIBII CXOXOr0 BUIJISALY Ha O0araTOKyTHHUKH.
HoBoyTBOpeHHSI NpeACTaBICHI IIIMHUCTUMU KyTaHaMH, PO3TAalIOBYIOTBCS B IOpax Ta
OKPECIIIOIOTh  MIKpoarperatd OUIbIll TEMHO-KOPUYHEBMM 3a0apBJICHHSM 3 XOPOILIMM
JIBO3JIOMJICHHSIM. BinmokpemuTH iX BiJ Marepiany OCHOBH Ba)KKO, HEMA€E YiTKO BHPaXKEHOT
Mexi. KyTanu rmiaBHO BMOHTOBaHI B MaTepial OCHOBH.

HP 60-82 cwm. IlineHimmii 3a momepeaHidi ropusoHT. [ipmie arperoBaHuii 3a
nonepeiHi TOpU30HTH. MIKpOoycTpiii mimaHo-1uia3MoBuil. BMICT ckeleTHHX 3epeH BiX
wromi nurida ckiaamae mpudam3ao 40 %. 3HaUHA KUTBKICTh BEIIMKHAX Ta MEHIIE CEPeIHIX
MiHEpaTbHUX 3€peH, APiOHI TPAIUIAIOTHCS B HE3HAYHIM KiNBKOCTi. MOXKHA BHIUTATH TaKi
OCHOBHI (hopMH 3epeH: i30MeTpudHa, Tabmurdacta i npusMarndaa. CKeleT CKIAAeHuH, B
OCHOBHOMY, 3€pHAaMHU KBapIily, MOJHOBHX IINATIB, IMPOKCEHIB, POTOBMX OOMAHOK, iHIII
MiHEepalIHu MPEeACTaBICHI B HE3HAYHIH KIIBKOCTI. 3a CTYIIEHEM OKaTaHOCTI IepeBaKaloTh
okaraHi, 100pe OKaTaHi Ta He3HAYHa KiIbKICTh BYTJyBaTHUX 3epeH. B O1mbIIOCTi MiHepasbHi
3epHa cinabokopopoBaHi. Ilnmazma rymyco-rmuaucra. ['ymyc, B OCHOBHOMY, Oypwuii,
aMop(HHMIA, IPYHTOBY Macy MPOMOYY€E PIBHOMIpHO. POCIMHHMX 3aJMIIKIB Majlo, BOHHU
MPEJCTABICHI CBDKMMH 3pi3aMH KOpEeHIB a00 J00pe pO3KIanecHOH aMOp(HOI Macoro
YOPHOT'O KOJIBbOPY. [ TMHMCTA YacTHHA 3 IBO3AJIOMJICHHSIM, OPIEHTOBAHA TIOPOBO Ta HAaBKOJIO
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ckeneTHUX 3epeH. IlopoBuil mpocTip 3aiiMae 3HAYHO MEHIIWH BiJICOTOK BiJ 3araiabHOT
IUIOIMHU 1UTiy TOPIBHSIHO 3 TMONEepeIHIMU TOPU30HTaMH. MOXKHA BHIUIMTH JBa
JOMIHYIOUMX MIKPOCKIaJeHHS ISl JaHHOTO TOPWU30HTY — TybOuate Ta mopose. s
MIKPO30H 3 I'y04YaTUM MiKpOCKJIaJCHHSIM XapaKTepHi MKarperatHi mopH, By3bKi, CKJIQJHOT
¢dopmu, sKi B 3aNEKHOCTI Bifl po3ramlyBaHHs Ta (opMmMu MikpoarperartiB MOXyTh abo
3BY)KYBaTHUCh, 800 PO3MIUPATHCH. J{J1s1 MIKPO30OH 3 MOPOBUM MIKPOCKJIaJCHHIM XapaKTepHi
By3bKi KaHaJIONOMAIOHI, Ta HEBENUKI OKpyrii 3aMKkHyTI mopu. CTIHKM TOp CKJaJeHi
MarepiajioM OCHOBHM Ta TJIMHUCTUMHU KyTaHamu. MikpoarperaTtu pi3Hi 3a po3mipom. ®dopma
B 0ararthbOX BHUIIAJKax CKJIaJHa Ta HE Taka ONM3bKa 0 T€OMETPUYHHX Qiryp sK B
moriepeHiX ropm3oHTax. KOHTypH MiKpoarperartiB 9iTKi, 31eOiIbIIOro Ime i OKpecieHi
IMHUCTAME ~ KyTaHamd. HOBOYTBOpEHHs INpeACTaBleHI TIJMHUCTHMH  KyTaHaMH.
31e6iTpIIoro — e KyTaHHU JABOX BHJIIB — MOHOXPOMHI 3 XOPOIIUM JBO3aJIOMIICHHSM, HiTKO
BUIUIAIOTECS BiJ Marepialy OCHOBH, PO3TAIIOBYIOTHECS B IOpax, Ta BKPHUBAIOTH ACAKi
MiKpoarperaTi Ta 3epHa MiHepamiB. KyTaHH KOpHYHEBOTO KOJBOPY, 3 ABO3AJOMIICHHSIM.
[opiBHSHO 3 MOMepenHIM TOPU30HTOM OCTaHHI OUTBII YiTKO C(OPMOBaHI Ta BUpPaKEHI
(puc. 1, 0). Po3ramoBytoTbcs, B OCHOBHOMY, B IOpax.

Ph 82-120 cm. /[lyxe WiijIbHHMI TOPU30HT, HE arperoBaHMi, CBITJILIMI 3a IONEpPE/THi.
MikpoycTpiii 11a3MoBo-TinaHuid. ['Opu30HT, B OCHOBHOMY, CKIIaJa€ThCSI 3 36pEH MiHEpaJliB,
ix BMICT Bij 3araipHOI miommHM nutiga — 65 %. 3HauHA KUTBKICTh BEJIMKUX Ta MECHIIC
CepeHIX MiHepaJbHUX 3€peH, APiOHI TPAIUISIOTECS B HE3HAYHIH KUTBKOCTI. MOXHA BUALINTH
TaKi OCHOBHI ()OpPMH 3epeH: 130MeTpHyHa, Tadnurdacra i npu3MaruuHa. CKeleT CKIIaJICHUH, B
OCHOBHOMY, 3€pHAMH KBAapIly, IMOJBbOBHX IIIIATIB, MIPOKCEHIB, pPOTOBUX OOMAHOK, iHIII
MiHepaly TPeJCTaBlIcHI B HE3HAYHIH KUIBKOCTI. 3a CTYNECHEM OKAaTaHOCTiI TMEepeBaXKaroTh
OKaTaHi, ToOpe OKaTaHi Ta He3HaYHA KUTBKICTh BYIJIyBaTHUX 3epeH. B OLIbIIOCTI MiHEpanbHi
3epHa crmabkokopomosani. [lmasma rymyco-rmmaucta. ['ymyc, B OCHOBHOMY, OypwHid,
amMop(HUIA, TPYHTOBY Macy MpPOMOYYe PiBHOMipHO. | TMHUCTa YacTHHA 3 JBO3AJOMIICHHSM,
Opi€HTOBaHA MOPOBO Ta HABKOJIO CKEJIETHUX 3epeH. MIKpocKiageHHs: — KommnakTHe. [lopoBuii
NPOCTIp TNPEACTAaBICHUH, B OCHOBHOMY, HEBEJIMKHMH OKPYIJIMMH 3aMKHEHHMH IOpaMH.
CTIHKH TIOp, B OCHOBHOMY, BKPUTI INIMHUCTHUMH KyTaHamu. KyTaHu KOpHYHEBOTO KOJILODY, 3
JBo3asiomieHHs M. HiTko chopmoBaHi Ta BUpaxkeHi. Po3ramoByoThest O mopax Ta KpyImHHX
3epHax MiHepaiiB (puc. 1, e). [Topy BucTHIaIOTH OBHICTIO, 00 (hparMeHTapHO.

XapakTepuctuka KyTan rpynris I11 - 209

['muHMCTI KyTaHU 1TIOBIaIbHOTO TTOXOMKEHHS, OUTBII YiTKimIe 0(OPMITIOIOTECS BHU3
3a mpodineM. 3'IBISAIOTHCS B TOpu3oHTI H, 8-41 y BNl TOHKMX IUTIBOK B Tmopax. B
ropm3onTax H; 41-60 cm ta HP 60-82 cM TIHHHCTI KyTaHH KOPUYIHEBOTO KOJBOPY, 3
JIBO3AJIOMJICHHSIM, YPHBUACTi, BUCTHJIAIOTH MTOPH Ta MiKpoarperaTd, a B Topu3oHTi Ph 82-
120 cm, oropraroTh 3epHa MiHepadiB. Big Marepiary OCHOBH BaXKKO BiJJIUIMTH, iX MEXIi
PO3MHTI, HE HiTKi (mabauys).

OcobnuBocTi Mikpopenbedy Ta MikpoaHarni3 NOBepxHi CKOMiB CTPYKTYPHUX
BigokpemneHb rpyHTis M 209

CaMm marepian Mae TypOyJeHTHUI penbed, YTBOPEHHI 3a PaxyHOK PyXy 3 BEpXHIX
TOPHU30HTIB TNIMHUCTAX YaCTOK Ta ApiOHWX MiHepamiB (puc. 2, a ta 6). Kictak moBepxHi
CKOJIIB CKJIa/ICHIH BEJMKUMH 3epHAMH MiHepaliB (puc. 2, a), 5SKi, B OCHOBHOMY, HE IIiIEHO
PO3TAIIOBYIOTHCS, B ACSAKHX BHUIIAJKaX pO3TallyBaHHA AOTHYHE. Benuki Ta cepenHi 3epHa
MiHepamiB JnoOpe okaraHi, 0e3 rocTpux KyTiB, iX MOBEpXHS BiTHOCHO TJaJeHBKA, i3
HEBCJIMKAMU BIaIUHKaMHU-IIIepOnHKamMu. JIpiOHi 32 po3MipoM MiHEpad MAarOTh YJIAMKOBE
MOXO/KEeHHs. B HHMX CTymNiHb OKaTaHOCTI JEII0O MEHIIMI HiX y BeJIMKHX 3epeH. [Ipoctip
MK HEMH 3aiiMae UTioBiasibHUI Matepiai (puc. 2, a ta 6), SKMi 4acTKOBO, a0 MOBHICTIO
oroprae iX Ta CKpiIuIoe Mk co0oro. B inroBiaspHOMY MaTepiaii po3TamoBYIOTHCS 3€pHA
JpiOHMX MiHEpaiB, IX pO3TallyBaHHS B LIl Maci XaoTHYHE.

AHaJi3 MOBEepXHi Y BIIOUTHX €IEKTPOHAX BiOOpakae BiTHOCHY OJHOPITHICTH JaHOL
TOBEpXHI 3 IPIOHMMH BKJIIOUEHHSIMH OiTBII CBITIIO 3abapBieHHWX 30H. [lepeBakaroumii
MaTepian OUTbII TEMHOTO KOJhOPY BMIIIy€, B OCHOBHOMY, KPEMHIH Ta B HE3HAYHHX
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KUTBKOCTSIX aJFOMiHIM, 3ai30, Kalliii, Kajplid MarHiil Ta meski iHmi eremeHTd (puc. 3).
CBiTJIi 30HM HA/IAI0Th MiHEPAJH, 1[0 MICTIATh XPOM Ta TUTaH, 31 CJiJIOBUM BMICTOM IHIIUX

€JIEMEHTIB.

Knacundikanis kyran (3a Bproepom) rpynToBoro npoginaio nenrpaabHoi 3aniaasu I111-209

Knacuikaniitai 03Haku

I'opuzonr Tun nosepxHi PedoBunHuit BuyTpimas Fenesic JonarkoBa
cKnaj OyoBa XapaKTepHCTHKA
H, po3TaroBaHi TJIMHUCTI TOHKI 1TIOBIQJIBHOTO | HEMAE YiTKOI
8-41 cm 0 Kpasix KyTaHH OJTHOILIAPOBI, MOXO/DKEHHST | MEXi Bix
MiKpoOarperaria HE CyLLJIbHI, MaTtepiany
Ta 1HKOJIU 110 0e30apBHIi OCHOBH
POCIIMHHUX
pemTkax
H; po3TanoBaHi TJIMHUCTI OJTHOILIAPOBI, 1TIOBIQJIBHOTO | HEMae 4iTKOol
41-60 cM | 1o Kpasx KyTaHU HE CYLIBHI, MOXOJDKEHHST | MEeXi Bif
MiKpoarperaTis 6e36apBHi Ta, Marepiany
Ta CTiHKaxX 1op iHOI, OCHOBHU
KOPHUYHEBOT'O
KOJIbOPY
HP po3TamoBaHi TJIMHUCTI OJIHOIIIAPOBI, LTIOBIAJIBHOTO | WiTKiIIe
60-82 cm | mo kpasx KyTaHU HE CYLIbHI MOXOJDKEHHST | BHpPaXKeHi, HiX B
MiKpoarperarisB 0e36apBHi Ta HOMEPeIHIX
Ta CTiHKax KOPHYHEBOTO TOPH30HTAX, aJle
op, 3epHax KOJIBODY, MEXi pO3MHUTI
MiHepaiB YaCTKOBO
BKPUBAIOTh
3epHa Ta
MIKpoarperaru
Ph po3TanoBaHi TJIMHUCTI MOBHICTIO a00 | UIIOBiaJIBHOTO | YiTKille
82-120 cm | 1o Kpasx KyTaHU YaCTKOBO MOXOJDKEHHST | BHpPaXKeHi, HiX B
MiKpoarperarisB BKPHBAIOTh MOMHEPeIHIX
Ta CTIHKaxX TIOpH Ta TOPH30HTAX, aJle
Iop, 3epHAxX BEJIHMKI MEX1 PO3MHTI
MiHepaJtiB MiHepaJu

‘WD=33.3Jmm

96

30.00kV_ x300

Puc. 2. Xapakrepucruka nosepxsi cxouis rpynris I1I1 209:

P

‘WD=33.3Jmm

o

a — 0coOIMBOCTI Mikpopenbedy moBepxHi ckomis [1I1 209
6 — HaTUTMBHUH XapaxTep Mikpopensedy I111-209

30.00kV ~ x800
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B touni | mikpoaHamni3 OyB B3sTHil, 00 BUSIBHTH PEUOBHHHHH CKJal BEIHUKOTO
3epHa MiHepally, sIKe Maike TMOBHICTIO OrOpHEHE LIIOBIAJIbHUM MarepialioM 3 IpiOHUMH
MiHepanamu. JlaHi MikpoaHaii3y CBiI4aTh, IO I MiHepal KBapll, OCKUIbKH HOTo
€JIEMEHTHHUH CKJIaj NpeJCTaBIeHUH, B OCHOBHOMY, KpeMHieM (puc. 4). Touka 2 — npiOHui
yJaMok kBapity (puc. 5). B Touni 3 — amromocuiikat (puc. 6). B Toukax 5 ta 6 po3TamoBaHi
MiHepaJiH, 10 CKJIaJy SIKMX BXOAMTH TUTaH (puc. 7). B Touwi 4 — MiHepa, o MiCTHUTh XpOM
(puc. 8). XiMiuHMH CKJIa]] IUTa3MHU Ha MIOBEPXHI 3epHa (TOUKa 6) CKIIaIa€ThCsl, B OCHOBHOMY,
3 KPEMHIF0, aJTFOMIHI0, B MCHIIIHN KITBKOCTI 3aJ1i3a, KaNil0 KalbI[iF0 MarHilo Ta B CIiIOBHX
KUTBKOCTSIX — TUTaHy, XpoMy, HaTpito, Gocdopy Ta cipku.

W

Puc. 3. Toukn Ha noBepXHi cKoJ1y, B IKMX 3p00;1eHO MikpoaHaii3. @0To BiI3HATe B peskuMi
BiIOUTHX eeKTpoOHIiB

La_Fe N F 585§ KK Ca Ti Ti Fe Fe
R R e e T T T T T T

] 1 2 3 4 5 E 7

B35 : B.9E0 kol

Puc. 4. Cnekrporpama enemenTtiB y Toumi 1
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Ca Ti Ti Fe Fe

B34 : B.958 kol

Puc. 5. Cnexktporpama ejieMeHTiB y Touui 4

7
635 6363 o,
Puc. 6. CnexTporpama ejieMeHTiB y To4li 5

Ca _CrFe

G 2
; ‘

635 : B.969 kab

Puc. 7. CnexTporpama eineMeHTiB y Toumi 7

i
B35 : B.969 kabt

Puc. 8. CnexkTporpama esieMeHTiB y TO4Li 8

BUCHOBKU

Benuka poss y opMyBaHHI OCHOBHHX MakKpoO- 1 MIKpOMOP(OJIOTiYHIX 0COOTMBOCTEN
IPYHTIB IICHTPaJbHOI 3aIUIaBU Halekarh (hakTopaMm 3allIaBHOCTI, aje BHACIIIOK
30UIBIICHHS TIEPiOMiB MiX IMOBCHSMH Ta iX IHTEHCHBHOCTi, BCe OLIbIIC BIUTMBAE HA
¢dopmyBaHHs MikpodopMm OloreHHHH (akTop (JicoBa POCIMHHICTH Ta IPYHTOBa (ayHa).
BukoHaHi TOCTIKCHHS JAlOTh MOXKIIUBICTh BHIUIATH TaKi OCHOBHI OCOOJIHBOCTI TPYHTIB
HeHTpanbHoi 3ammaBu p. Camapa: 1) BHAcHiJOK HaMHMBaHHS Ha MiACTHIAIOYI TOPOIH 3
JIETKUM MEXaHIYHUM CKIIAZIOM, i3 TIOCIA0JICHHSIM MTOBEHEBUX (PakTOpiB (TIOCIA0ICHHS Tedii)
BiJIKJIaJAINCh HAaHOCH OLTBII BaXkkoi (pakmii. Lle mosicHIoe BEMUKY Pi3HHIIO B IOJIi 3epeH
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MiHEepaliB y BEpXHIX Ta HWKHIX TOPU30HTAX, Ta HAMUBHHUI XapaKTep TUIa3MH, SIKa YTBOPIOE
B UTIOBIaJIBHUX TOPH30HTaX TypOyJNEeHTHHH penbed Ha TOBEPXHIX BEIHKUX 3EpeH
MiHepaniB; 2) iHTEHCHBHA PHIOYA MiSUIBHICTH IPYHTOBHX Oe€3XpeOeTHHX MPHU3BOIAHUTH 10
3MilIyBaHHS, YTBOPEHHS LIMX KOMNPOJITOBUX TrOpH3oHTIB. Lle, B CBOIO 4epry, mokpaiiye
aeparlilo Ta BOJHHU PEKUM LIMX FOPH30HTIB; 3) HU3bKE PO3TAllyBaHHS, IPOMUBHUN THII
IPYHTIB Ta (iTOLEHO3 MPU3BOMIATH A0 ATIOBIANBHUX IMpolleciB. B cBoio yepry, amtoBiaibHi
MIPOLIECH MIPU3BOJATH 0 YTBOPEHHS MNIMHUCTHX KyTaH.
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