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THE CLOSENESS OF ADDITION AND HARD PHASE
OF TYPICAL CHERNOZEMS OF DIFFERENT TYPE OF THE USE

The quality state of soil correlates with physical properties. A main place
among physical properties is occupied by general physical properties:
closeness of addition, closeness of hard phase. They have considerable
influence on physical and chemical, biological, morphological and
agronomical descriptions of soil. Therefore, the problem of monitoring of
changes of physical parameters of soils of the different use appears, as to the
basic constituent of the ecological monitoring with the purpose of estimation of
the state last.

The chernozem soils are basic riches of Ukraine and occupy an area
about 27,8 million ha, almost all forest-steppe and steppe zones. They differ in
the most optimal physical parameters, but due to introduction to the use test
intensive physical degradation.

The research objects was been general physical properties: closeness of
addition and closeness of hard phase of chernozem typical heavy loamy on the
loesslike loam of south-east Forest-steppe of Ukraine. Determinations of
closeness of soil were conducted by standard methods.

A closeness of addition of soil is a dynamic enough size and changes in
course of time and in depth. There are depends on mineral, grain-size
composition, and also from content in soil of organic substances, his
structuring, structure and tooling. Different genetic horizons have a different
closeness. They least sizes are characteristic for the epiphases of soil in the
natural state.

In a variant with plough-land a closeness of addition of chernozem was
within the limits of a 1,27-1,42 g/cm’®, under a forest bell —a 1,17-1,38 g/em?’,
under a bed —a 1,22-1,33 g/cm’.

Closeness of addition of chernozem typical is maximal in a variant with
the agricultural use (plough-land). The least indexes were inherent to soil under
a forest bell. At the bed type of the use closeness of maternal breed and
superficial a 0-10 cm of layer of soil is identical. Under plough-land superficial
layers to the depth a 40 cm were close-settled, and under a forest bell,
opposite — comparatively loose. Distribution on the profile of soil of indexes of
closeness of addition under plough-land and fallow land was had type of
parabola with minimum values in middle part of profile. The chernozem under
a forest bell with the shrub-arboreal planting, had linear distribution of indexes
of closeness with minimum values in superficial layers and maximal — in a
maternal breed. Thus, from a depth a 10 cm a to 70 cm indexes, is identical.

The closeness of hard phase considerably depends on mineralogical
composition of soil and content in him of organic substance.
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A closeness of hard phase of chernozem on all variants was a
2,23-2,34 g/em’.

As be educed, there is one of stable parameters of physical properties of
typical chernozem of different type the use. Within the limits of the ground
profile not depending on the use, they hesitates in the narrow limits of indexes,
that is mainly conditioned by homogeneity of mineralogical composition.
Exudes between variants, chernozem typical under a forest bell, where some
increase of closeness of hard phase is fixed in a superficial layer a 0-10 cm,
comparatively with below located. It contingently, to our opinion, by the
accumulation of dust and silt on a surface soils that carried by wind streams
from plough-land. On all studied variants the mean values of sizes of closeness
of hard phase with a depth grow and maximal values are inherent to the
loesslike loam — a 2,34 g/em’.

Keywords: typical chernozem, closeness of addition, closeness of hard
phase of soil, ploughing, fallow land, forest bell.
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IJIOTHOCTb CJIOXKEHUS U TBEPJIOM ®A3bI
YEPHO3EMA TUIIUYHOI'O PASHOI'O TUIIA UCITIOJIb30OBAHUS

Paboma  noceawena  ucciedo8anuio - HEKOMoOpwlx  (Qu3uvyecKux
napamempos 4epHo3émMa MUnu4Ho20 pa3Ho20 MUNa UCNoJIb308anusl. Buiseneno,
umo 6 cpeoHem HAUOOILWYIO NIOMHOCMb CAOMNCEHUS. NOY8bl 0becneyqu
gapuanm c¢ nawineu. Bapuammwer ¢ 3anesqcHum munom ucnoiwb3o6anus U ¢
JIeCONON0COU UMENU NOYMU OOUHAKOBYVIO NIOMHOCMb. B npunosepxnocmmuwvix
CNOAX  NOYBbl  HAUOOALWVIO  NIOMHOCMbL  obecneuun  6apudaum ¢
CeNIbCKOXO3AUCMBEHHBIM UCHONb306AHUEM, 4 HAUMEHbUIUL — C JIeCONOJIOCOU, 8
mom MOMeHm, K020d, NIOMHOCMb meepoou (aszvl 6 npeoenax epYHmoe020
npouis, He3a8UCUMO OM UCNOJIL3068AHUS, ObLIA CMAOUILHOU U KO1e0aldch 6
V3KUX npeoenax.

Knioueewvie cnoea: uepnoszém munuunwlll, NIOMHOCMb CAONCEHUS,
NIIOMHOCMb MEEPOOLL (ha3bl NOUEbL, NAXOMA, nepeioe, 1eCONnoNOCd.

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2016. Ne 1



90 Kazwoma A. O.

VIK 631.431.1:631.445.4
A. O. Ka3rora

Xapkiecvkuil HayionanvHul azpapruil yHieepcumem im. B.B. [loxyuaesa,
pochvoved@i.ua

ILIBHICTH CKJIAAEHHS I TBEPJOI ®A3H
YOPHO3EMY THUIOBOTI'O PI3HOT'O TUITY BUKOPUCTAHHS

Pobomy npucesueno oocniodxcennio o0esakux @Ii3uyHux napamempis
YOPHO3EMY MUN0B0O2O PI3HO20 MUuny euxopucmaunsa. Buseneno, wo 6
CepeonboMY HAUOLIbWY WIIbHICMb CKAAOEHHA IDYHMY 3a0e3neqyus eapianm i3
pinneo. Bapianmu 3 nepeno2oeum munom GUKOPUCMAHHA Ma 3 JICOCMY20H0
Manu maudce OOHAKO8Y WIIbHICMb. Y npunogepxmuesux wiapax IDYHMY
HaUuOLIbwy winbHicms 3a0e3neyus eapianm i3 CLIbCbKO20CHOOAPCLKUM
BUKODUCMAHHAM, d HAUMEHWUN — I3 TICOCMY2010, MOOI, AK WIIbHICMb MEepooi
dazu 6 medcax IPYHMOB020 NPO@in0 He3ANeHCHO 8I0 BUKOPUCAHHA OVIA
cmabiibHO0 U KOTUBANACA Y 8Y3bKUX MENHCAX.

Knrouosi cnosa: woprnoszem munoguii, wintbHicmes CKIAOEHHs, WINbHICb
meepooi (hasu [pynmy, piiis, nepeiie, 1icocmyeaa.

Beryn. Ilepmmii  ommc  (i3MYHMX  BIACTUBOCTEM IPYHTIB  HAJICKHTH
I'. [lIxobnepy. Bin mocmimkyBaB MPaKTUIHO BC1 BIACTHUBOCTI, IO BUBYAIOTH 1 HUHI:
IUIBHICTE TBEpHAOi a3, MUIBHICTh CKJIAJaHHSI, BOJOTOEMHICTH, IIBHIKICTH
BHIIAPOBYBAHHS BOJY, IIBHAKICTh ITOIVIMHAHHS BOJSHOI IIapH, TEIUIOTA 3MOYYBaHHS,
3B’SI3HICTh, IUIACTHYHICTH, JMIIKICTh, CTYIIHb IIOTJMHAHHS COHSYHOI pajiaiii,
€JIEKTPOIIPOBIIHICTh, IOIJIMHAHHS IPYHTOM KHCHIO. BIiH BH3HAuMB, 110 BCI
pi3HOMAaHITHI (PI3MYHI BJIACTHUBOCTI IOB’sA3aHI MK CO000OI0, MPOTE B OUIBIIOCTI
BMIIAJIKIB BCTAHOBJIEHI HUM 3B'3KkHM OyJiM (OpMaJbHHUMH, TOOTO XapaKTEPHU3YIOTh
IPYHT 3arajoMm, 0e3 Oyab-fKOi BKa3iBKM Ha pOJb THUX YHM I1HIIMX HOT0 YacTHUH
(Bopownin A. JI, 1986, c.6). ¥V noganbmioMy (Ii3MYHUMHU BIACTUBOCTSMH I'PYHTIB
uikaBunucs B. llymaxep, M. Binsne, I. M. KomoB, M. T IlaBnos, I.b. PeByr,
H. A. Kauunckuii, A. JI. Boponin, B. B. MenBeneB ta 6arato iH. (Boponun, 1986,
Mengenes, 2004, Pesyt, 1972, Kaunnckuii, 1970).

Sk Oyn0 10BENEHO, AKICHUW CTaH IPYHTY KOPEIto€ 3 (PI3MYHUM BJIACTUBOCTSMH,
YiJIbHE MICIIE Cepe]l IKMX MOCIAal0Th 3arajibHi ()i3W4HI BJACTUBOCTI, @ CaMe: MIJIbHICTh
CKJIaJICHHSI, IIIJIbHICTH TBEP10i ha3u. BoHM MaroTh 3HaUYHMI BIUIMB Ha (DI3UKO-XIMIYHI,
OioyoriuHi, MOP(OJIOTIYHI Ta arpoOHOMIYHI XapaKTEPUCTHKU IPyHTY. TomMy mocTae
npo6ieMa MOHITOPUHTY 3MiH (DI3UYHUX MMapaMeTpiB IPYHTIB Pi3HOTO BUKOPUCTAHHS
SIK OCHOBHOI CKJIaJIOBO1 €KOJOTTYHOTr0 MOHITOPHHTY 3 METOIO OILIHKH CTaHy OCTaHHIX.

YopHO3€eMHI IPYHTH € OCHOBHUM 0ararcTBOM YKpaiHM Ta 3aiMarOTh IUIOLLY
O0mu3pK0 27,8 MIH ra, MaiyKe BCIO JIICTCIIOBY Ta CTEHOBY 30HU. BOHM BIZIPI3HSIIOTHCS
HaWOLIBII ONTUMAIBHUMU (I3UYHUMHU MapamMeTpamu, ajie 3a paxyHOK BBEJICHHS Yy
BUKOPHUCTAHHS 3a3HAIOTh 1HTEHCHUBHOI (13udHoi aerpanaitii (ITo3usk, 2011).

O006’exTi Ta MeTOAU AOCiIKeHb., O0’eKkTaMU JTOCTIKEHHS OyJu 3arajbHa
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(13MYHI BJIACTHUBOCTI, a caMme: NIIIBHICTh CKJIAJEeHHS Ta IIUILHICTH TBEPHOI (a3u
YOPHO3E€MYy THUIIOBOIO Ba)KKOCYIJIMHKOBOI'O Ha JICCOBHIHOMY CYIJIMHKY ITIBICHHO-
cxigaoro Jlicocreny Ykpainu, mo 3HaAXOAUTHCS Y MEXaX Poranchbkoro craiioHapy
XHAY im. B.B. JlokyuaeBa XapkiBCbKOTO paifoHy XapKiBcbkoi oO0jacTi, miA
MePEsIoroM, JIICOCMYTOIO Ta PULICIO.

3pa3ku 1pyHTYy Bigowmpanm BmTKy 3rigHOo 3 JACTY ISO 10381-2:2004 mo
ropu3oHTax, a 10 rimouau 40 cM — gepe3 10 cm. LIiIbpHICT CKIaIeHHS BU3HAYAIN 32
JCTY ISO 11272:2001, a mineHicTs TBepAoi da3u rpyHty — 3a JCTY 4745:2007
(ACTY ISO 10381-2:2004, 2006, JCTY ISO 11272:2001,2003, ACTY 4745:2007,
2008). CrarucTUYHUN aHali3 OTPHUMAaHUX JaHUX MpoBoAwiH 3a b. A. JlocmexoBum
(docmexos, 1985).

Pe3syabTaTHn Ta O0OroBopeHHsi. II[iIpHICT, CKIAACHHS IPYHTY € JOCHUTH
IUHAMIYHOIO BEJIMYMHOIO Ta 3MIHIOETHCS 3 4acoM 1 IIHMOMHOI0. BoHA 3a1€XUTh BiX
MIHEPAJIbHOT'0, TPAHYJIOMETPHUYHOIO CKJIaay, @ TAKOXK BIJI YMICTY B IPYHTI OPTaHIYHUX
PEUYOBHH, HOTO CTPYKTYPHOCTI, CKJIAJEHHSA 1 MeXaHIdyHOi 0OpoOku. Pi3HI reHeTHYHI
TOPU30HTU MAlOTh HEOJHAKOBY IIUIbHICTh. HaliMeHI 1i BeTWYMHU XapaKTepHi s
BEPXHIX IIapiB IPYHTY Y IPUPOTHOMY CTaHI.

OTpumaHni J1aHi TIUTBHOCTI YOPHO3EMY THIIOBOTO 3aJI€KHO BI1J] BUKOPHCTAHHS
HaBezeHo B Tadu. 1.

B yMoOBax CiabChKOTOCIOAAPCHKOTO BHKOPHUCTAHHS (pULIS) MaKCHMaJIbHUU
[OKAa3HUK MIUIBHOCTI 4YOpHO3eMy TunoBoro 1,42 r/cM® Oyno 3adikcoBaHO Y
0-10-canTHMETpOBOMY Iapi IPyHTY. [3 TIHMOMHOI0O IIPOCIIAKOBYETHCS 3arajbHa
teHaeHIa no ii 3menmeHHs. lapu rpyary 10-20 cm 1 20-30 cm 3a mi€0 03HAKOIO
Maiixke opHotunosi (Bimmosimuo, 1,37 i 1,36 r/cM?) 1 cyTTe€BO Bijn MOKa3HUKA Y
IIPUIIOBEPXHEBOMY TOPU30HTI He BiapizHsaaucsa. Y mapi 30-40 cM IIUIBHICTh IPYHTY
3MmenmryBasnacs Ha 0,05 r/cm3 i mopiBHroBana 1,31 r/cm®. Ille MeHmUMil MOKa3HUK
IiIBHOCTI OyI10 3adikcoBano Ha raubuHi 40-58 cm — 1,27 r/cm’. Bin OyB MiHIManbHUM
JUIS BCHOI'O IPO(dia0 YOPHO3EMY THUIIOBOrO y IILOMY BapiaHTi. Y pO3TallloBaHOMY
HIDKYE TIEPEX1THOMY TOPU30HTI rMHOMHOI0 58-90 cM mIiapHICTE 301MbIIyBajacs, aje
He CYTTE€BO 10 mokasHuka 1,29 r/cm’. JlecoBUOHMI CYTTIMHOK TAaKOK MaB HECYTTEBO
OlIBbIIMI TMOKA3HMK cKianeHHd Ha piBHI 1,33 r/em’. V cepemnbomy 3a mpodinem
IPYHTy IIIBHICTE fopiBHIOBana 1,34 r/cm®. HaliMeHIIa cyTTeBa pi3HULS TOPIBHIOE
0,08 r/cm?.

VY BapiaHTI 3 MNEPEIOrOBUM THIIOM BHKOPHUCTAHHS YOPHO3EMY THIIOBOT'O
MaKCHMaJIbHY IMUIBHICTE OYyII0 3adikcoBano y 0-10-caHTHMETpOBOMY IIapi IPYHTY Ta
y MaTepuHChKiiH moponi rmmouHoro 104-120cm — 1,33 r/em®. 13 rmbuHOMO
MPOCIIIKOBYETHCS 3MEHILICHHSI IIIUIBHOCT1 IPYHTY.

Ha rimu6uni 10-20 cMm BoHa nocsriia 3HaueHHs 1,31 r/cm®. Aue 1ie 3MeHIIEeHHS €
HE CYTTEBHUM IIOPIBHSHO 3 BepxHIM mapoM. Hactymumii 10-caHTHMETpOBUM IIap
YOPHO3EMY THUIIOBOI'O XapaKTEPHU3YETHCS CYTTEBHMM 3MCHIICHHSIM IIUILHOCTI JI0
3HaueHHs 1,22 r/cm’. Iap 30-40 cM MaB noxiGHMI MOKa3HUK HiiIbHOCTI 1,23 r/cm?.
[Ii1bHICTS BEPXHBOTO MEPEXiTHOI0 TOpH30HTY riauouHOoI0 40-80 cM Mae HE CYyTTEBO
OiIbIIMIA MMOKa3HUK Ha piBHI 1,25 r/cm?. TToxiOHA MIIBHICTS IPUTAMAHA 1 HUKHBOMY
nepexigHomy ropusonty — 1,26 r/cm’. Marepunceka nopoza (104-120 cm) mopiBHsHO
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CYTTEBO YIIIJIbHEHA. Y cepeaHbOMY Mpo(diib YOPHO3EMY THIIOBOTO IIiJ TIEPEIOrOM
MaB IIiIbHicTh Ha piBHi 1,28 r/cM®. HaliMeHIna cyTTeBa pi3HULS JaHUX JUIS LOTO
BapianTa Binnosigae 3navenno 0,03 r/cm’.

1. Hlinvnicms cknadenns i meepooi gpazu wopHozemy munoeozo, 2/cm’

. [inpHICTH
Vrinas | Topusont |I'nubuna, cm IHursRicTs TBepoi dasu,

CKJIaACHHA 3
r/cM
0-10 1,42 2,25
u 10-20 1,37 2,26
g 20-30 1,36 2,27
= 30-40 1,31 2,27
e Hp 40-58 1,27 2,28
Phk 58-90 1,29 2,28
Pk 90-120 1,33 2,34

HCPo,05 0,08 -
0-10 1,33 2,23
1 10-20 1,31 2,25
E 20-30 1,22 2,26
2, 30-40 1,23 2,27
= Hp/k 40-80 1,25 2,29
Phk 80-104 1,26 2,30
Pk 104-120 1,33 2,34

HCPo,05 0,03 —
0-10 1,17 2,24
< o 10-20 1,25 2,22
S 20-30 1,25 2,26
3 30-40 1,25 2,27
E Hpk 40-70 1,24 2,28
Phk 70-107 1,34 2,30
Pk 107-120 1,38 2,34

HCPo,05 0,11 —

[1[inbHICTE 4YOPHO3EMY THMIIOBOrO mijg jdicocmyroro — 1,17-1,38 r/em® i 3

rouHOK 30inbInyBanacs. Jnsg mpunoBepxHeBoro mapy rpyHty 0-10 cm Oyino
3a(ikcOBaHO HaliMEHIIMI IOKa3HMK wiiabHOCTI 1,17 r/em®. YV HacTymHuX Imapax
IPYHTY, a caMe: 10 rmuouHu 40 cM IIUIBHICT CKJIaJeHHs oxHakoBa — 1,25 r/em’ i
CYTTEBO BiJ IIOKa3HUWKA MPHUIIOBEPXHEBOIO TOPU30HTY HE BiApizHsiacs. BepxHii
nepexiguuii Topu3oHT riaubuHoro 40-70 cM MaB Maiike OJHAKOBMH ITIOKa3HUK 3
3a3HAYEHMMH BHIIE IapamMu IpyHTY — 1,24 r/cm®. HukHil mepeximHuii rOpu30OHT
BIZIPI3HABCS BIJ IHIIMX CYTTEBUM IIJBUIICHHSAM NIUIBHOCTI, IO JOPIBHIOBajIa
1,34 r/cm®. TOpU30HT IPYHTOTBOPHOI mopoau rimouHor 107-120 cM pi3HUTHCS e
OLIBILIOO IMIIBHICTIO IPYHTY — 1,38 r/cm?. BoHa Oyiia MakcUMaabHOO Ui oo
IPYHTY LILOTO BapiaHTa. Y cepeaHHOMY 3a MpodijeM I'PYHTY IIUILHICTE YOPHO3EMY
THIIOBOrO popiBHIoBana 1,27 r/cm®. HaiiMeHma cyTTeBa pi3HMIS B LbOMY BapiaHTI
0,11 r/em’.

Otmxe, y cepeaHbOMY HaWOUIBINY IMUIBHICTh CKJIAACHHS IPYHTY 3a0€3IICUuB
BapiaHT 13 puLIet0. BapiaHTH 3 IepesoroBUM TUIIOBUM BUKOPUCTAHHS Ta 3 JIICOCMYTOIO
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MaJli Malke OJHAKOBY IIIJIBHICTh. Y NIPHUIIOBEPXHEBHX IIapax IPYHTY HaWOUIBIIY
I[IJIbHICT, 3a0€3IeUMB BapiaHT 13 CUIBCHKOTOCIOMAPCHKUM BHUKOPHCTAHHSM, a
HANMEHIIIUH — 13 TICOCMYTO0. Tak0oK OCTaHHIN BaplaHT 3a0€3IICUMNB YITKY TCHICHIIIIO
3017bIIEHHS IIIILHOCTI 3 IIMOMHOIO, TO/I1 K B 1HIINX BaplaHTaXx IIIIBHICTH 10 HIKHIX
IepeX1JHUX TOPU30HTIB 3HMXKYBajacs, a IoTiM 3pocTaia. L{1 ocobmmBocTi 1oB’s13aHi 3
PO3YILIJILHEHOIO JII€0 KOPEHEBOI CUCTEMH, HASBHICTIO BOJIOTU Yy IPYHTI, HasBHICTIO
a0o0 BIJCYTHICTIO OOpOOKHU I'PYHTY, Bl TUCKY MacH I'PYHTY Ta 1H.

[IinpHICTE TBEPAOT (ha3u 3HAYHO 3aJICKUTH B1JI MIHEPAJIOTTYHOTO CKJIaly IPYHTY
1 BMICTY B HbOMY OPTaHIYHOI pCUOBHHU.

Otpumani AaHi HIUIBHOCTI TBEPAOi (a3 YOPHO3EMY THUIIOBOTO 3aJIEKHO BiJ
BUKOPHCTaHHS HaBEACHO y Tao. 1.

[linpHicTe TBepmoi asum mix pimero popiBHioBama  2,25-2,34 r/cm?’.
I3 rmuOMHOO MIUIBHICTE 30inbITyBaacs. HacTymnHi AecATHCAaHTUMETPOBI IIapU IPYHTY
Manu gochimkyBaHuii mokazHuk Ha 0,01 Tta 0,02 r/cM® Oinblie HOPIBHSAHO
3 npunoBepxHeBuM 0-10-cantumerpoBum mapom. Illapu rpyaty 20-30 ta 30-40 cm
140-58 ta 58-90 cM Manu OJHAKOBY IIUIBHICTH TBepaoi (asu (BiamosigHo 2,27
12,28 r/cm?). Y HalrmmOmoMy J0CHTiKYBaHOMY TOPH30HTI, 1[0 BUBYABCH, IILIHHICTH
TBEpIOi (ha3u Pi3Ko 30inbIyeThes 10 2,34 r/em’.,

ITix mepenoroM MiHiMadbHA INUIBHICTH TBEPAOi (Da3Wm YOPHO3EMY THIIOBOT'O
oyno 3adikcoano y mapi 0-10 cM Ha piBHi 2,23 r/cm’. I3 rauOMHOIO IIIIBHICTH
TBepAOi (hasu mOCTymoBo 30inbuIyBanacs 10 2,34 r/cm’ y rpyHTOTBOPHIl TOPOII.

ITix nmicomocankoro, IO CKJIAJAEThCI 3 YarapHUKOBO-ICPEBHUX HAcaKEHb,
IIJIBHICTH TBEepAOT (ha3u KoauBasacs B Mexax 2,22-2,34 r/cm>. YV npunoBepxHEBOMY
mapi rpyHTy 0-10 cM BoHa craHoBmia 2,24 r/cM®. Y HacTyHmHOMY LIapi 4OpHO3EMY
10-20 cM mOKa3HUK HIIBHOCTI TBEPOi (ha3u Aelio 3MeHmmBes 10 nudpu 2,22 r/em?,
a y mapi 20-30 cm 36inbmmBes 10 2,26 r/cm’. I3 moganpmuM HapOCTaHHSAM TNIMOWHH
IIUTBHICTH TBEPI01 (ha3u JOCSTIa MAKCUMAIIbHOTO 3HAaYEHHS B 03HAYCHOMY BapiaHTi y
IPYHTOTBOPHIH nopoxi — 2,34 r/cm’.

HaiiMeHIry CyTT€BY PI3HUIIO IIOAO IMOKAa3HWKIB IMUILHOCTI TBEpAOi (a3m
YOPHO3EMY THUIIOBOTO B YCIX BapiaHTaX HE BUSBJICHA.

BusiBrieHo, 1o UIibHICTH TBEPHOi Ga3u B Mexkax IPYHTOBOro Mpodiito, He
3QJICKHO Bl BUKOPUCTAHHS KOJUBAJIACS Y BY3bKUX MEXKaX.

BucnoBku. 1. II{iIbHICTE CKIIAJCHHS YOPHO3EMY TUIIOBOTO € MAaKCUMAJIBHOIO Y
BapiaHTI 3 CLILCBKOIOCIIOAAPCHKUM BHKOpPHUCTAaHHSM (punist). HaliMeHI mOKa3HHKH
Oy mOpuTaMaHHI TIPYyHTY I JICOCMYror. B yMoBaXx mepeiaoroBoro THITY
BHKOPUCTAHHS  IIUIBHICTh  MATEPUHCHKOI  IOPOAM Ta  IIPHIOBEPXHEBOIO
0-10-cauTUMETPOBOTO APy IPYHTY € ogHaKOBUMH. [11]1 p1iIjIeIo MpUITIOBEpXHEBI IIapH
no rmuouau 40 cM Oyiu mepeymUIbHCHUMH, a I1]T JTICOCMYTOI0, HABITAKH — IIOPIBHSIHO
PO3YIIUILHEHUMHU. P03110111 10 mpodLIF0 IPYHTY MOKA3HMKIB IIIJIBHOCTI CKajaJCHHS
1] PUUICIO Ta IEepPesIoroM Majd BUIJIAA 1Mapabojy 3 MiHIMAIPHUMH 3HAYCHHSIMU Y
cepeanii yactuHi npodiaro. YopHo3eM mijI JIICOCMYTOIO 3 YarapHUKOBO-ACPEBHUMU
Haca/HUKCHHSIMH, MaB JIHIMHAM PO3MOAII HMOKA3HUKIB IIUILHOCTI 3 MIHIMaJIbHUMU
3HAYCHHSMH Y MIPUIIOBEPXHEBUX MIApax 1 MAKCUMAIBHUMHU — Y TPYHTOTBOPHIH TTOPO/II.
[Tpuuomy, 3 rimbunu 10 cm 10 70 cM MOKa3HUKH — OJIHAKOBI.
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2. llinpHicTs TBepmoi (a3, Kk OyJI0O BHSBJIEHO, € OJHHM 31 CTaOUILHHX
mapaMeTpiB  (pI3MYHHUX BIIACTUBOCTEH YOPHO3E€MY THIIOBOIO PI3HOTO  THITY
BUKOPHUCTAHHS. Y MeEXaX I'PYHTOBOI'O IMPOQLII0 HE3aJISKHO BiJ BUKOPHUCTAHHS BOHA
KOJIMBAETHCS Y BY3bKHX MEXKaX IIOKAa3HHKIB, 10 B OCHOBHOMY OOYMOBJICHO
OIHOPIJHICTIO MIHEPaAJIOTIYHOr0 CKiamxy. Bupi3HsS€TbCsS cepen BapiaHTIB, YOPHO3EM
THIIOBUH M1 JIICOCMYTOIO, Jie 3a(pikcoBaHe ACsIKe 301IbIICHHS IIIBHOCTI TBEPAOI (ha3u
y mnpumnoBepxHeBoMy 1mapi 0-10 cMm, MOpIBHAHO 3 posTamioBaHuM Hibkue. Ile
00yMOBJICHO, Ha HAIly AYMKY, aKyMYJISII€I0 MIIY Ta MyJIy Ha IMOBEPXHI IPYHTY, SKI
IIEPEHOCATLCS BITPOBUMM IIOTOKaMu 3 piuumn. B yciX mocioipkyBaHHX BapiaHTax
CepelHl 3HAYCHHS BCJIMYUH IIUIBHOCTI TBepaoi (a3u 3 TIIMOMHOKI 3pOCTAIOTH 1
MaKCHMaJIbHi 3HAUYEHHS, IIPUTAMaHHi JIECOBUIHOMY CYIJIMHKY — 2,34 r/cm?,
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