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BCTYII

Ipyar Ta #oro ¢i3uWyHi BJIACTHBOCTI - 1€ OJHE 3 IIEHTPAILHHX MOHSTH
IpOIyILiHOro mpouecy. IpyHT 30KkpeMa 3abe3neuye POCIMHI MOKUBHUMH PEYOBUHAMU
1 BOJIOIO, BIH TIEPETBOPIOE COHSYHY pajialiio B TEmIo, 30epirae 1e Tero, Oymaydu
teriolo «KoBmporo» st HaciHHSA poOCiIWH, BiH BOMpae omaau, 30epirae Boay,
n030aBIIAIOUNCh B i1 HAJIMIIKIB, 110 3a0e3rmedye BUIbHE MEPEMIIICHHS MOBITPS B
MOPOBOMY TIPOCTOPi. 3 TOYKU 30py arpo@i3uku TPyHT - 1Ie reTeporeHHa GararodasHa
JUCIIEpCHA CUCTEMAa 3 MEBHUMH BEPXHIMHU 1 HIDKHIMU MeXamu. BiH mae BIIacTUBOCTI
aKyMYJIIOBaTH 1 BUIUISATH, IPOBOJUTHU 1 TpaHC(POPMYBATH PEUOBUHH Ta CHEPTIIO.

PosrisHeMo rpyHT npu pizHoMy 30iabIneHHi (puc.l):

| Scm
TpilMHK MiKarperarHi
o [ CTpYKTYpHI TOpU
TYIIKOBI IOpU
KaBEepHU
arperar
arperat (>0.25 Mm ‘
RAMKHVTI TIODU MIKpoarperatu
MikpoarperaT(<0.25 mm)
() p—025mMm —
iCOK =5 .
BEITUKHI TTICOK
f——2Mm —
. My
opraHiyHa pe4oBUHa @'o’f (LTHHMCT] MiHepam)
hizhi >

TIOPO>KHIH MTPOCTIp npiGHA

Puc. 1. Iepapxiuna opranizaiisi FpyHTY: 3pa30K 3 TPyHTOBOTO TOPU30HTY, [PYHTOBUI
arperar 1 Mikpoarperar, [0 CKJIaJa€TbCs 3 €JIEMEHTAPHUX IPYHTOBUX YACTHHOK

Ky6uk rpyHTy 5x5X5 CM CKIama€eTbcsi 3 OKPEeMHX arperariB, MPOHU3AHUN
TpiIMHAMH, MDKarperatTHuMu nopamu. Lleii kKyOuk po3nagaeTbcsi Ha OKpeMi
Makpoarperatu - po3mipamu > 0.25 MM, [KI B CBOIO Uepry CKIaJaloThCs 3
MIKpoarperaTiB. A ocb B MIKpoarperarax npeicTaBjieHi OKpeMi IPyHTOBI YacTUHKH. Lle
YaCTKM MEPBUHHUX MIHEpaliB, KBapily, OpraHiyHl 3aJMIIKH, AY>K€ TOHKI T[JIMHHCTI
MIHEpaJH, IKi IPEACTABIAIOTH COOO0I0 MEPIIOETIEMEHTH TPYHTY, - €JIEMEHTAPHI TPYHTOBI
YaCTUHKHU.



POBOTA Nel
BU3HAYEHHSA BOJIOT'OCTITPYHTY HA PIBHUX ATPODPOHAX.

Bogoricte rpyHTY — 11€ BMICT BOJAHM B HhOMY B IIPOIIEHTAX BiJl Macu aOCOFOTHOTO
CyXOTo IpyHTYy. Bu3Haua€eThcs BArOBUM METOJOM IUISIXOM BHUCYIITYBaHHS 3pa3KiB.

Ilopaook eukonaunns.
1. Ilo miaroHani mojs BiaOMparoTh OypoM 3pa3Kud IPYHTY, uepe3 KoxkHi 10 cM 1o
rIMOUHU 1M B TPUKPATHOMY TOBTOPEHHI.
2. IlepeHocsTh 3pa3ku B OFOKCH, MOMEPEIHRO 3BaXKEH]1 3 TOUHICTIO J10 0, 1T.
3. 3BaXKeH1 3 CUPUM IPYHTOM OIOKCH Y BIJIKPUTOMY BUTJISAJIl BUCYIIYIOTh J0 MOCTIHHOI
macu npu Temneparypi 105-110 © mporsrom 5-6 rogus.
4. 3BaxylO0Th OIOKCH 3 TPYHTOM TICJs BHCYIIyBaHHS ( TPYHT BHCOX, SIKIIO JBa
MOCJIIIYIOYUX 3BaKyBaHHA yepe3 1roanHy, 1at0Th OJIHAKOBI PE3yJIbTaTH).

Bosoricte IpyHTY BU3HA4alOTh 3a (hOPMYJIOLO:
W= ( MB/Mrp) *100%,

e, MB — Mmaca BoJiu B 3pa3Ky ( pi3HUIS MIXK MAacOIO0 CUPOIo IPYHTY 3 OIOKCOM 1 Macoo
aOCOJIIOTHOTO CyXOI'0 I'PYHTY 3 OIOKCOM.

Mrp — maca aGCoMIOTHOTO CcyXoro IpyHTy ( Big Macu aOCOJIOTHOTO CYXOro IPYHTY 3
OIOKCOM BIJIHATH Macy Orokca.

Jlani 3anucyroTh B Ta0.1.
C.-T. KynbTypa
Jlata BUBHa4YEeHHS

da3a pOo3BUTKY

1. BuzHaueHHs BOJIOTOCTI TPYHTY.

[Map | IloBro- | Homep | IlopoxuTt | Brokc 3 | brokc 3 | Bmict | A6con- | Ilo cepen
ITPYHT | peHHs | Orokca | uif OIOKC | CUpUM | CYXMM | BOAM | IOTHO MIOBTOpE | -HE
y, CM TPYHTO | TPYHTO CyXui -HHAX
M M IPYHT
Maca, 1p. % BOJIOTH.

0-10 |1

2

3
10-20 |1

2

3

1
. 2
90- |3
100
0-100




2.3BesieHa TaOIUIIsl 0 BU3HAYEHHIO BOJIOTOCTI IPYHTY (CEpENHE 3 TPhOX MOBTOPEHb,%).

I'mbuna,cm C.-T. KynbTypH, a00 cnocoOr 00pOOITKY I'PYHTY.
0-10
10-20

90-100

0-20
0-100

BuicHOBKU: ( JaTH MOPIBHSUIbHY OLIHKY BIUTUBY C.-T. KYJBTYp a00 Ccrioco0iB 00poOiTKyY
IPYHTY Ha HOTO BOJIOTICTB).

. . . . . 3
Jani Tabn.2 OymayTh BUKOPHUCTaHI Ul PO3pPaxyHKIB 3amaciB BOJIOTH B IPyHTI (M°/ra,
T/Ta, MM/TQ).

Po3paxyHku 3amaciB BOJIOTH B IPYHTI.

Axmo BigoMa BoJdOTICTh IPYHTY ( % BOJIOTM BiJ MacH aOCOJIOTHOTO CYyXOro
IpyHTY) nieBHOro mapy B Merpax (IlIM) 1 06’emnoi macu (OM) Ha momn lra (10000
M?), TO CKJIABLIM TaKy MPOHOPIIIO:

10000m? *IlIm *OM - 100%
Xm®/ra - % BOJIOTH
MoskHa BUBeCTH (OpMyJTy PO3PAXyHKY 3aIaciB BOAM B IPYHTI B M°/ra ( 1/ra):
Xm3/ra =100 *IIm * OM * %BoJioru.

S0 TOBHIMHY MmIapy TpyHTy OpaTH HE B MeETpax, a B CAaHTUMETpax, TOJI
dbopMyIia MaTUME TaKUi BUTIIS:

Xm®/ra = Illem *OM* % BoJIOTH.

[IIo6 BUpa3uTH 3amacu BOJIOTH B MM/Ta, Ofiep>KaHi BUpa3u ciija po3aumtu Ha 10
(Imm Bomu Ha lra gaclOm®/ra):

Xmm/ra= 10 * llIm *OM *% BoJsiorn.

XMmm/ra = 0,1* Illem *OM *% BoJ1OrH.
3anacu HEMPOAYKTUBHOT BOJIOTH JIJIsl POCIMH PO3PaXOBYIOTh, IMiICTABUBIIHN B
dbopMyn 3HaYEHHS BOJIOTOCTI CTIMKOTOB siHeHHs pocyiuH (BB=1,5 *MI'), a 3amacu
MPOYKTUBHOI BOJIOTH BU3HAYAIOTHLCS, TIACTABUBIIHN PI3HUIIIO MK BOJIOTICTIO TPYHTY 1
3HayeHHsIM BB.
3amacu MpOAYKTHBHOT BOJIOTH B TPYHTI OIIHIOIOTh TAKMM YHHOM, MM :

0-20cm 0—-100cm
00pi > 40 > 130
3aJ0BLIbHI 20-40 90-130

HE3a0BUIbHI <20 <90



Hwkye HaBOAUTHCS MPHUKIIA]] KOHTPOJIBHOTO 3aB/IaHHs 110 PO3PaxyHKax
BOJIOTOCTI 1 3amaciB BOJIOTH B TPYHTI :

1. O6uucnuTu BosoricTsk TpyHTY /1 mapy 0-30, 0-50, 0-100 cm :

[Tap Home | Maca B rpamax % BoJIOTH
TPYHTY, |P Tapu Tapu 3| Tapu 3 |Cyxoro |Boau
cM Tapu CyXUM CHUPUM TPYHTY

ITPYHTOM | TPYHTOM

0-10 41 22,4 65,0 75,5

10-20 42 23,4 61,2 70,5

20-30 43 22,4 62,1 71,3

30-40 44 23,8 73,0 84,2

40-50 45 23,0 65,1 74,9

50-60 46 23,8 65,3 74,9

60-70 47 23,1 69,0 78,7

70-80 48 23,4 66,9 751

80-90 49 24,2 72,0 81,9

90-100 | 50 21,8 65,0 73,5
0-30 -
0-50 -
0-100—

2. BusHauuTu 3amac HEMpOJyKTHUBHOI 1 MPOMYKTUBHOI Bojoru mis mapy 0-60 cw,
skimo OM = 1,23 r/em®, MI" = 7,13 %. BosnoricTs B3siTu B 3aaadi 1.

3. Po3paxyBaTu 1 OLIHUTHU 3amac MPOAYKTUBHOI BOJIOTH JJI1 METPOBOTO LIAPY TPYHTY
BoJjtoricTio 22,7 %, sxmo BB = 11,2 %, OM = 1,24 r/cm3.

4. J1atTi TOHATTS 1 METOAM BHU3HAYEHHS MAKCUMAJbHOI TIIPOCKOIIYHOCTI TPYHTY 1
BOJIOTOCTI B’SIHEHHSI POCJIUH.

POBOTA Ne2
BU3HAYEHHSIA MAKCUMAJBHOI TITPOCKOMIYHOCTI TPYHTY.

MaxkcumanbHa TIFPOCKOMIUHICTh IPYHTY — 1€ HalOuIbIIa KUIbKICTh BOJIOTH, SIKY
MOTJIMHAE TPYHT 13 TIOBITPS HACHYEHOTO BOASHOIO Tapor. MakcumanbHa
FIrPOCKOIIYHICTh € MEXEI0 MK JOCTYIHOIO 1 HE JOCTYIHOK BOJIOTOIO IPYHTY MJIst
pOCJIMH, a TOMY 3arac BOJIOTHM SIKMUM 1H BIAMOBIJA€ HA3WBAIOTh MEPTBUM 3arlacoM.
MakcumanbHy TIFPOCKOIMIYHICTh YacCTO BUKOPHUCTOBYIOTH ISl PO3PAXyHKY BOJIOTOCTI
cTiiikoro B’sitHeHHs1 pociuH ( BB=1,5 *MI’), sika € mexer MiX NPOAYKTUBHOIO 1
HENPOAYKTUBHOIO BOJIOTOIO IPYHTY.

MakcuMalbHy TiIFrPOCKOMIYHICTh IPYHTY Ta BOJIOTICTh B’SIHEHHS BITHOCATH J10
I'PYHTOBO-T1JIPOJIOTIYHUX KOHCTAHT, IO KJIaCU(]iIKyIOTh IPYHTOBY BOJIOTY (pHC. 2)



QG

MakcumaiibHa 2\
rirpocKoniyHa 3
Bonoricts %
B’STHEHHS
[Topuctuit
Bounoricts po3puBy “:|_ mpocrtip
KaIUJIIPHKUX 3B SI3KIB (xarmispu)
Halimenma = Sensd Teepna daza
BOJIOTOEMHICT L] 1pyHTY
IpyHTOBE
Kamingpra =~ 1OBiTps
BOJIOTOEMHICTh
I[pyHTOBa
BOJIOTa
IloBHa
BOJIOTOEMHICTh — A A DRI o NSRRIy |

Puc. 2. Cxema popmyBaHHS I'pPyHTOBO-T1IPOJIOTIYHIX KOHCTAHT.

Ob6sagHanHg: OIOKCH, Bard, CUTO 3 JlaMETPOM OTBOPIB IMM, CTYNKH 3 TOBKAYMKOM,

€KCUKaTOP.

=

Ilopaook eukonannsa pooomu.
['pyHT po3TepTH 1 mpoCIATH Yepe3 CUTO 3 OTBOpPAMH 1 MM.
3BaXUTH Ha aHamITUYHUX Barax 3 TouHicTio 70 0,0001 r ckisiHI (aTOMIHIEBI)
OroKcH 1 10Ope MPUTEPTUMHU KPUILIKAMH.
3BaXUTH OIOKCHU 3 MOBITPAHO-CyXUM TIpyHTOM (51) 3 TouHicTio a0 0,0001r B
JIBOKPATHOMY ITOBTOPEHHI.
[TomicTuTH BIOKpPUTI OHOKCH 3 TPYHTOM B ekcikaTtop Haa 10%-HuUM po3dnHOM
H,SOs abo nacuuennm pozunHoMm KoSO4. Ilig mputTepToro KpUIIKOO B
€KCHKATOpl CTBOPIOETHCS BIJIHOCHA BOJIOTICTh MOBiITpA Onm3bka 10 100%.
Excukarop moctaBuTH B TEMHOMY MICII 1711 HAcCMUeHHs TpyHTYy Ha 10-14 qHiB.
UYepes ciM AHIB TPOBECTH KOHTPOJIbHE 3BaXKYyBaHHS JBOX-TpboxX OrokciB. [lpum
IbOMY KPHIIIKY €KCUKAaTOpa BIAKPUBAIOTH OOEPEIKHO.
[Ticast mocsAirHeHHs MOCTIMHOI Baru OIOKCH 3 TPYHTOM, MAaKCUMaJIbHO HACHUEHUM
BOJSHOIO MApOI0, 3BAXKYIOTh 1 y BiIKPHTOMY BHMIJISNI BHCYIIyroTh npu 105-110°
710 TIOCTIMHOT Baru.



7. 3BaXUTH OIOKCU 3 a0COIIOTHO CYXUM IPyHTOM. MakCUMajbHY TirPOCKOMIYHICTh
BH3HAYAIOTH 32 (pOpMyII0IO:
MI" = (Mg/Mrp)*100,
Jle MI'- MakcuManpHa TIrpOCKOMIYHICTb, % BiJl MacH abCOIIOTHOTO CyXOTo
TPYHTY.
MB— maca TirpoCKOIiYHOI BOIH, T

Mrp — maca abCOTIOTHOTO CyXOTO IPYHTY, T

JlaH1 BU3HAUCHHS 3aMKUCYIOTh B TaOJUIIIO 3.

3. BuzHaueHHs MaKCUMaJIbHOT TIPOCKOIIIYHOCTI TPYHTY.

Makcumaiib-Ha
Maca. TIrPOCKOMIYHIC
Tb,%
r;J;ijy, IToBrO- | HOoMep brokca 3 Brokea 3 .
- peHHs. | OrOKca. Brox | TPYHTOM | © o FII‘POCK“O Abcomot- ITo Ce-
Ticis -MYHOI | HO CYXOro | MOBTO- | pe-
| pacuuen- | YXMM BO/JIU. TPYHTY. peHsIX. | JHSL.
. TPYHTOM.
0-20 1
2
20-40 1
2
40-60 1
2
60-80 1
2
80-100 1
2
0-100
POBOTA Ne 3.

BU3HAYEHHA BOJIOT'OCTI B'AHEHHA POCJINH

Bonorictio B'ssHenHs pocnud (BB) HasuBaioTh BOJNOTICTh, MpU SKIH POCITUHU
HaOyBalOTh O3HAK CTIMKOTO B'SHEHHS 1 NEPEHECEHHS iX Y CIPHUSATIMBI YMOBH
(atmocdepy, HacuM4eHy THapaMu BOJM) HE BIIHOBIIOE TYPropy JMCTKIB, TOOTO HE
npunuHse B'sHeHHsS. Otmxe, BB xapaktepu3ye HWXKHIO MEXY BMICTY B IPYHTI
OPOAYKTUBHOI [JIs POCIAMH BOJIOTH, IO Ma€ BEJIMKE 3HAYEHHS JUIsl TPYHTOBOI,
arpoXiMi4HOI Ta arpOMEIIOPATUBHOI XapaAKTEPUCTHUK IPYHTY.

Benuuuna BB 3anexxuTh Bii rpaHyJIOMETPUYHOTO CKIIAy IPYHTY, BMICTY TyMYCY
1 BULy pociiiH. YUM BaK4ui IPYHT 1 UMM OUIbLIE B HHOMY T'yMycy, TUM BuIia BB. ¥V
nimanux rpyurax BB He nepesuiye 1,5%, B CyrJIMHKOBUX BOHA KOJIMBA€THCS Bif 3,5
no 12, na rouaucTux aocsarae 20, a Ha Topdax mepesuirye 50% Big Macu Cyxoro
IpyHTy (Tadm. 4).




4. BosoricTh B'SHEHHS TPYHTIB PI3HOTO TPaHYJIOMETPUYHOTO CKIaay 1 TOp(diB (3a
C. A. Bepwuro, JI. O. PazymoBo10)

I'panynomeTpuyHUiA BB, % Big Macu
CKJIaJI IPYHTY
[Ticok 05—1,5
Cymicok 15—-4,0
CyrinuHOK JIeTKUAM 35—7,0
cepeHin 50—-9,0
BaXKKUU 8,0—12,0
['nmuna 12,0—20,0
Topd HU30BHUI 40,-50,0

Bu3nagarote BB 3a Bemmumnoro MIT abo MeTtonmoM 00€3BOJHIOBAHHS, YU
0e3mocepeIHIM BUPOILYBAaHHAM IMPOPOCTKIB POCIWH Yy CTaKaHYMKaX 1 JTOBEACHHSIM iX
10 B'sHeHHs. biosoriuHuii MeTo ] BBAXKAtOTh HAMOUIBII BIPOT1IHHUM.

BusHa4yeHHs BOJIOTOCTi B'IHEHHSI METOIOM IPOPOCTKIB

Ha naHO anromiHiEBOrO cTakaHa BUCOTOK 6—7 cM, JlaMeTpoM 4 CM HacCUIaKTh
rpy0o3epHUCTHH MICOK mapoM 1 cM. Y cTakaH BCTaBISIIOTh CKIISIHY TPYOKY JTOBKHHOIO
8—9 cM 1 3amOBHIOIOTH Maike 1O BEpXy CTakaHa IMOBITPSIHO CYXHM IPYHTOM,
MPOCISIHUM KpPi3b CUTO 3 OTBOpamH JiameTpoMm 1 mMm (Ha 1ie BuTpadaerbess 40—60 r
IpyHTY). B crakaH BHCiBalOTh 4—5 3epeH MPOPOCIIOro SYMEHIO. IPYHT 3BOJIOXKYIOTH
Kp13b TPYOKY J10 TIOSIBU KaIJIAPHOT BOJIU HA TTOBEPXHI IPYHTY.

CrakaH 70 MOsIBH CXO/1B BUTPUMYIOTh Y TEpMOCTaTI 3 Temneparyporo 20—25°C,
abo B madi npu KiMHaTHIA Temneparypi. Konu y mpopocTKiB 3'IBIS€ThCA MEepLIUi
JUCTOK, y KOXHOMY CTaKaHl 3aJMIIalOTh MO 3 OJHAKOBO PO3BUHEHUX POCIHHHU.
CrakaHu CTaBISATH Yy CBITJIE MPUMIILIECHHS, ajleé HE Ha NPSIMOMY COHSYHOMY CBITII 1
TPUMAIOTh MpPHU KIMHATHIN Temmepatrypi. Boay, sika BUIApOBYEThCS, NOMOBHIOIOTH 3a
Maco¥o, IIOIHS JOJIUBAIOUH 11 Uepe3 TPYOKY.

Konu ppyruii nucrok craHe OUIBIIMM HIXK MEpIIMNA, POCIUHU IOJHUBAIOTH
OCTaHHIM pa3 1 3aJMBalOTh MOBEPXHIO IPYHTY pPO3IUIABIEHOI, ajl€ OXOJIOMKEHOIO
cyMimo napadiny 1 TeXHIYHOro BaseliHy (3a macow 4:1), a TpyOKy 3akpuBaroTh
BaTHUM TaMIOHOM. /{7151 Ta3000MiHY B 3aCTHUIIIIM CyMilll poOJATh JEKiJIbKa MPOKOJIiB
LIITWIBKOIO.

Y MOMEHT NoYaTKy B'SHEHHS CTaKaHU MEPEHOCSTh Y KaMepy (EKCUKATOp 3 BOJOKO
Ha JIH1), B SKiM MOBITPS HACHYEHE BOJSHOIO Maporo. SKIIO Typrop y pOCiHH 3a Hid
BIJIHOBJIIOETHCSA, TO iX 3HOBY BHCTAaBIIAIOTH y CBITJIE NPUMINICHHS, JOKM BOHU HE
JOCSITHYTh CTIMKOro B'sHEHHS. BBakaroTh, 1mo rpyHT npocsar BB, komu Typrop y
pOCIIMHAX HE BIAHOBIIOETHCS Mmicis 12-ronuHHO- ro mepedyBaHHS iX B aTtMocdepi,
HAaCHMYEHIN BOASHOIO Maporo. ToAl pOCINHU 3 TPYAKOIO I'PYHTY BUMMAIOTh 31 CTaKaHy,
BIJIKM/IAtOTh MapadiHoOBY KIpKY 1 map IPyHTY ToBIIMHOIO 1—1,5 cMm. 3pa3ok KiIagyTh y
dbapdopoBy yallKy, HWKHIN 1Iap IPYHTY 1 MICKY BIIKMAAIOTh, BUHMAIOTh POCIHMHU 1
HaciHHA. OUuIIeHU IPYHT BUCUIIAIOThH y TOM JK€ CTAaKaH 1 BU3HAYaIOTh BOJIOTICTb, Ka 1
BIJIMTOBITATUME BOJIOTOCTI1 B'STHEHHS POCIIHH.



POBOTA Ne 4.
BU3HAYEHHS HAUMEHIIIOI BOJIOTOEMHOCTI

Haiimenma BoJioroemuicts (HB) — 1e HaiiOuTbma KUTBKICTH KamiIspHO-
MIiJBIIICHOI BOJIOTH, Ky MOXE yTPUMYBATH IPYHT IIICJIS 3BOJIOKEHHS 1 BLIBHOTO
CTiKaHHS TpaBitauiiHoi Boau. Tepminy HB BigmoBimaioTh Taki TepMiHHU: MOJIbOBA
BosoroemHicts  (I1B), 3arampHa Bomoroemuicte (3B), rpaHwdHO mMONHOBA
BosioroeMHicTh (['TIB). OctanHiii TepMiH OCOOJMBO IIMPOKO BHUKOPUCTOBYETHCS B
arpOHOMIYHIM MPaKTHUIl MPU MeJTiopallii.

HB 3ayeuTh rojaoBHUM YHMHOM BiJ T'PaHYJIOMETPUYHOTO 1 XIMIYHOTO CKJIady
IPYHTY, HOro CTPYKTYPHOCTi, IIIIBHOCTI Ta IOPHCTOCTI. IPYHTH TIJIMHUCTOIO
IPaHYJOMETPUYHOTO CcKiaay MaroTh Ourbiry Benuuuny HB (350— 400 mm/ra y
METPOBOMY MIapi), a milani ta cymimani rpyntd Menury (200— 250 mm). IpyHTH 3
100pe pO3BUHYTOIO TPYJ0UYKYBAaTO-3€PHUCTOI0 CTPYKTYPOIO MaIOTh CEpEeH] OKa3HUKU
HB — 250—300 mm/ra a1t MeTpoBOTO mapy, y 0€3CTPYKTYPHHUX IPYHTaX BEITHMYUHA
HB O6inpma. B Tabm. S HaBemeHo BennuuHu HB  IpyHTIB  3aimexHO  BiJ
TPaHyJIOMETPUIHOTO CKIIaIy.

HB BuMiproetbes y BiACOTKax BlJ Macu CyXOro IPYHTY, BiJ 00'eMy IDYHTY, Bij
MOPUCTOCTI, B MUTIMETpax 1 KyOlYHUX MeTpax Ha 1 ra.

HB € BaxJIMBOIO XapaKTEPUCTUKOIO BOJHUX BJIACTHBOCTEW IpyHTY. B mpupoi
BOHA CITOCTEPITa€ThCS MICIIs PSACHUX OIaJliB, UM B mepiof] cHirotaneHHs. [Ipu HB rpynt
MICTUTh MaKCUMAJIbHY KUIBKICTh BOJIOTH, JOCTYIHOI pociuHam. Pizauis misxk HB 1 BB
XapakTepu3ye Aiana3oH akTuBHOI Bosoru ([JAB) abo mMakcumanbHO MOKIIMBI 3amacH
noctymnHoi Bosiord (MM3]IB). OTxxe, MOXHa 3amucaTy Take PiBHIHHS:

JJAB =HB — BB,
ne HB —- naiimenmma BosioroemHuictb; BB — Bosoricts B'stHeHHS.
[Toxasnuku HB BHKOpHCTOBYIOTH MpH BCTAaHOBJIEHHI 3pOUIYBAJIBHMX HOPM Ha
3pOIIyBaHUX 3eMJISIX, & TAKOK IPOMUBHUX HOPM JJIsI 3aCOJICHUX TPYHTIB.

5. HalimMeHI11a BOJOTOEMHICTh BEPXHBOI'O METPOBOTO IIAPY IPYHTIB PI3HOTO

rpanysjoMeTpudHoro ckiany (3a JI. I1. PozoBum)

Haiimenia
TpanyIOMeTpHUHHiA BOJIOTOEMHICTB, % BiX | '
CKITaL OPUCTOCTI B 00'eMy
CKIIaL HE . COJIOHIIIOBATI I'pYHTY
COJIOHIIFOBATI IPYHTH
IPYHTH
ITicox 25—30 - 30—35
ITicok rauHuCTHI 30—40 50—60 35—40
Cymicok 40—50 60—65 40—45
CyriuMHOK: JIETKUn 50—60 65—/5 40—45
cepenHii 60—70 75—85 45—50
BaKKHU 70—80 85—90 45—50
I'mrua 80—90 90—95 50—60
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Oninky HB 3aificHiorors 3a mikanorw H. A. Kaunncbkoro (tadi. 6).
6. OniHKa HaltMEHTII01 BOJIOTOEMHOCTI

Baxki 3a rpaHyJIOMETpUIHUM CKJIAJIOM
IPYHTH Jlerki 3a rpaHyIOMETPUIHUM
HB, % Bix macu cyxoro Ouika ckiagoM I'pyHTu
I'PYHTY
KynbTypHuii miimanuii IpyHT B
20—50 Haiixparia OpHOMY IIIapi Ma€ BOJIOTOEMHICTh
20—25%
JI71st TOMBOBUX KYJBTYp MPUAATHI
30—40 Jlobpa TICKH 3 BOJIOTOEMHICTIO HE MCHIIIC
10%
25—30 3amoBuibHa  |Jly1s TICOBUX KYJBTYP MPUIATHI MICKH
<25 HeszanoBiibpHa 3 BOJIOTOEMHICTIO HEe MeHIte 3—5%
POBOTA Ne 5.

BU3HAYEHHS OB’EMHOI MACH I'PYHTY.

O0’emHa Mmaca, ab0 LIUIBHICTh TPYHTY — II€ Maca a0COJIIOTHO CYyXOro TpPYHTY
HEMOPYNIEHOTO CKJIaay B OOMHMII 00’emy. Bupaxkaerbcs B r/cm®, xr/mm®, 1/m2,
Benmnunna 00’€MHOI Macu BUKOPHCTOBYETHCS JIi XapaKTEPUCTUKH  CTYIECHIO
VIIUIBHEHOCTI TPYHTY, PO3PAXyHKIB MOro MOPHUCTOCTI 1 3amaciB BOJIOTM B TPYHTI.
O0’eMHa Maca BHU3HAYAETHCS METOIOM PILKYYOro Kuibls. OnTuMaibHa UIUIBHICTh
IPYHTY JUISl CLTECHKOTOCIIONAPChKUX KynbTyp — 1,0 —1,3 r/em®,

OO6nagHaHHA : JOMATH, TPUOOP I BU3HAYCHHS 00’ €MHOI MacH, SIIUK 3 OIOKCaMH,
HIXK, JIIHIMKa, TuTiBKa po3mipoM 50 x 50 cwm.

Ilopaook eukonannsa pooomu.
1. B rpyHTOBOMY pO3Mipi TIHOMHOIO 1,3 M 3aUUCTUTU CTIHKY 1 PO3AUIUTH ii HA MIApU
gyepes KoxkHi 20 ¢M 10 TuouHu 1 M.
2. 3 IOTIOMOTOIO HAIPaBIIEHOT BTYJIKH, CTEPXKHS 1 MOJIOTKA 3a0MBaIOTh KIJIbIE B TPYHTI 1
B1IOMParOTh MPOOU B YHOTUPUKPATHINA MOBTOPHOCTI.
3. Hoxem 3pi3atoTh TpyHT 1032 KUIBLIEM 1 TPYHT 3 KUIblLS MEPEHOCITh B OIOKC,
nonepeaHbo 3BakeHui 3 Tounictio a0 0,01 r.
4. BIOKCH 3 CUpPUM TPYHTOM BHCYUIYIOTh B CYIIMJIbHUN madi mpu teneparypi 105 —
110% npotsarom 8 rog.
5. O6’eMHYy Macy BU3HA4arOTh 1O (popMyi:
o= P/V; r/lem®
Ie, J1 - 06’emHa Maca,r/cM, kr/ove, T/M°.
P — maca abGCcoa0THO CyXOTo TPYHTY ( PI3HHUII MK Macoro OI0KCa 3 CyXuM
TPYHTOM 1 Macoro 0IoKca);
V — 06’eM KinmbIst;, e, v, M2,
JlaH1 3anmucytoTh B TaOIUITIO 7.
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/. BuzHaueHHs1 00’€MHO1 Macu TPYHTY.

[Map [ToBTOp- | O0’eM | Ne Maca,r 0O6’eMHa maca,
TPYHTY | HICTh KUIBIISI, | OrOKca r/em®
,CM. em® ITopox- | brokca3 | Abcomtot- | [o cepenus
HBOTO abco. HOTO HIOBTO-
OroKca CyXOro CyXOro PEHHSAX
TpyHTa TpyHTa
0-20 1
2
3
4
20-40 |1
2
3
4
80-100 |1
2
3
4

POBOTA Ne 6
BU3HAYEHHS IUTOMOI MACU T'PYHTY.

[Tutoma maca ( Maca TBepJUX YaCTUHOK FPYHTY B OJJMHUILIL 00’ €MY)
BU3HAYAETHCS TIKHOMETPUUYHUM METOIOM.
OO6naaHaHHA: MIKHOMETpP, Bar, BOPOHKH, KOHIYH1 KOJIOU 3 TUCTUIILOBAHOIO
BOJI010, DUIHTPYBaAJIbHUH Tarip. SKIO TpyHT HE aOCOJIIOTHO CYXHUi, TO HEOOX1THO MaTu
OIOKCH ISl BU3HAYEHHS BOJIOTOCTI TPYHTY 1 CYIIWIIBHY I1ady.

IHlopaook sukonanusa pooomu.

1. Jlns BU3HaYEHHS BUKOPUCTOBYIOTH IPYHT NMPOCISIHUMA Yepe3 CUTO 3 OTBOpaMHU 1 MM.

2. 3BaXXWUTH CyX1 MIKHOMETpH 3 TouHicTiO 10 0,01 T.

3. 10-15 r mpocissHOTO TPYHTY MEPEHOCATh B KOXKHUU MIKHOMETP 1 3BaXyrOTh. [1o
pI3HHUII TIOKa3aHb HAMTH Macy TpyHTY. SIKIIO TPyHT He aOCOJIOTHO CYXHH,
B1IOMpatoTh MPOOM Ha BOJIOTICTh ( Yy JIBOKPATHIM MOBTOPHOCTI MO KOXHOMY
rOpU30HTY). Macy abCoII0THOTO CyXOTO TPYHTY PO3PaxoBYIOTh 10 (GOpMYyTi:

Pac= (Pc * 100)/(100+W);
Jle, Pac —Maca noBITpsSIHO-CYXOro IpyHTY.
W — BoJioricTh rpyHTy,%.
4. JIns BU3HAUYEHHS 00’ €My TBEPAUX YACTUYOK B HABAXI[l NIKHOMETPH 3
I'PYHTOM HAIOBHIOKOTH JI0 TIOJIOBUHH BOJIOIO 1 KUIT SATATH ( HE OypxiuBo) 30
xB. J{J1s1 BUsIaneHHs OBITPS 3 TPYHTY.
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5. Ilicnst 0XOJ0MKEHHS MIKHOMETPIB, HAIIOBHUTH iX JUCTUIHOBAHOIO
OXOJIOJIKEHOIO KHUII’STYEHOI0 BOJIOI0 /IO MITOK, BUIAIUTH OyIbOAIIKy 1
OpraHiyHi1 PEMITKHU 3 JOMOMOTOI0 (PUIBTPYBAIBHOTO KTYTHKA. 3HOBY
JOJTUTH MKHOMETPH JI0 MITKH 1 3BQXKUTH.

6. Boay 3 rpyHTOM BWJIMTH, TPOMUTH MKHOMETPH, HAJTUTH YUCTOIO BOJAOIO 710
MITOK 1 3BaXHUTH ( 330BHI MMIKHOMETPHU TEpe]l 3BaKyBaHHSIM MOBUHHI OyTH

CYXUMH).

ITuToMa Maca BU3HAYAETHCS 0 (hOPMyJTi:
O=P/V,r/em®

Ie, I — nutoMa Maca,r/cm>,
P — Maca abcomoTHO CyXO0ro IrpyHTy, T

V —

00’€M TBEpMX YaCTOYOK IPYHTY, CM .

Pesynbratu 3anucyroTs B TaOIMIIO 8.

8. BusHaueHHs1 TUTOMO1 MacH TPyHTY

Maca, r
- o— Maca ,
Ho ) e 2 © 2 ascomor | 0™ | Myroma
Ne [Map Mep g | 9 g S . TBEPAUX
/i | TpyHry, |miKHO | 2 g3 g3 | &  |Boworicte)  Ho- qacTouoK| oo
’ 2|88 a8 a% 2 2|rpynty,%.| cyxoro 3 r/em’
CM. |metpa.| ‘= | 2 E SEl5 2 EX | oM
ol &% s o| & IpYHTY, vV il
| EB EElgRER p
e | B 2| B |&
2 : | E |2
= =
0-20
20-40
40-60
60-80
80-100
0-100

[Tpukian PO3paxyHKy IIMTOMOI MacH TPyHTY:

OO Nk~ WN =

. Maca rnKHOMeTpa IycTOro - 29,24 r.

. Maca nmikHomMeTpa 3 rpyHTOM - 38,92 T.

. Maca noBiTpsiHO-CyXOro rpyHTy -9,68 T.

. Bosoricte cyxoro rpynry - 3%.

. Maca abcomotHo-cyxoro rpyaty P = (9,68*100) / (10CH-3)=9.4 r.
. Maca nikHoMeTpa 3 Bozoto 1 rpyHTOM 134,61 T.

. Maca nikHomeTpa 3 Boow 128,8 .

. O0'eM TBepaMX yacToK IpyHTy : V = 128,8 + 9,4 -134,61 =3,67cm>.
. Iluroma maca rpynry: J1=P/V=9,4/3,67= 2,56 r/cm>.
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POBOTA Ne 7
BU3HAYEHHS TBEPAOCTI IPYHTY TBEPJIOMIPOM IO. 0. PEBIAKIHA

OCHOBHOIO POOOUOI0 YACTHHOIO TBEPJOMipa CIIY>KUTh TUTYHXKEp, HArBUHUCHUN Ha
HIDKHIM KiHEIp IITOKA, KWW 3a JOTOMOTOI0 PYKOSTKH Kpi3hb BUMIPIOBaHY NPYKUHY
BTUCKYETbCS y JOCHiKyBaHUM TIpyHT. [lpm 1pomMy BuMIpiOBagbHa MpYyXHHA
CTHCKY€THCSI IPOMOPIIIHO BETUYHHI OTIOPY IPYHTY 3MUHAHHS.

Xapaktep 3arfauOJIeHHs TUIYHXKEpa pi3KO 3MIHIOETBCS, KOJM BIH JIOCSTa€
MIATPYHTS, MIJOPHOI MiJOIIBH, JHAa OOpo3HH, abo 3ycTpiyae KaMiHHs, KOpeHI
JEPEB'THUCTUX POCIHH, IIIJIbHI OPUITU YK IMyCTOTH B TOPU3OHTAX IPYHTY.

TBepaoMip Mae camomucellb AJis 3alKMCiB BUMIPIOBAHHS BEJIUYHUH 3B'S3aHOCTI
IpyHTY. MoXuBa JOBXKHHA OpTOroHajabHOI miarpamu 30 cM BiAMOBiga€e poOOUYOMY
XOAy IITOKa y ImuOuHy. BennumHa MakcumanbHOi opJauHaTH giarpamMu — 50 M.
Jiarpama 3 MUTIMETPOBOTIO MaIepy 3aKIaJaeThCs HA CTOMKY TBEpIOMIpa 3a JOIIOMOT OO
NPUTUCKYBaJIbHOI paMKu. OmiBenp NEpPeMIIIAeTbCsl BIAHOCHO JlarpaMy B3IO0BX PyXy
IUTyH)KEepa B IPYHTI 1 OTHOYACHO BIOMEPEK ii BIMOBIIHO CTUCKYBAHHIO BUMIPIOBAIBHOT
npyxunu. [Ipu npoMmy abcumca niarpamu 0e3mocepeaHbO BIANOBIIAE CAHTHUMETPAM
TNIMOMHY TPYHTOBUX TOPU30HTIB, a OpJIUHATA — BEIIMYMHI CTUCKAHHSA MPYKUHHU B MM.

Jlis oTpuMaHHS BENMYMHU ONOPY IPYHTY P Kr Ha IUTyHXKEp y KOXKHOMY
ropu3oHTi Horo 3anypenns (1, 5, 10, 15, 20, 25 1 30 cm) NMOTPIOHO BUMIPSITH B MM
BIJITIOBITHY JaHOMY TOPH30HTY OopAuHATy maiarpamu (N) i TOMHOXUTH 11 BEIUYHMHY Ha
KaJIiOp BUMIpIOBaJIbHOI MIpYy>KKHU (N) Kr/MM. Toi 3araibHUM OMip IPYHTY Ha TUIYHXKED
Oyne nopiBHioBaTH P = h * i, a TBepAICTb IPYHTY BiAMOBIIHO:

T=h*n/S=P/S

ne P — 3aranbHuii OIip IPYHTY Ha IUIYHXKED, KI; S— IUIoma IUIyHKepa, CM2,

3aJie’)KHO BiJ] CTYIEHS 3B'I3HOCTI JOCIIIKYBAHOTO IPYHTY 3aCTOCOBYIOTH 3MiHHI
TUTyHKepH. {151 BUMIpIOBaHHS TBEPJOCTI CBIKOOOPOOIEHHUX IPYHTIB BUKOPUCTOBYIOTh
IUTyHKep AiaMeTpoM 3 cM?, KYJIbTypHUX HEOOPOOIEHNX — 2, a IIIbHUX 1 3aJepHiINX
— 1 c¢m2. TToBTOpHICTh BUMipIOBaHHS I'aTHKpaTHa. OIHOYACHO BiIOUPAIOTh 3pa3Ku Ha
BOJIOTICTh TPYHTY. Pe3ynbraty BHUMIpPIOBaHHS TBEPAOCTI TPYHTY CYIPOBOIKYIOTH
JAHUMH 111010 BMICTY BOJIOTH 1 3aMHUCYIOTh y BUTIISAAI Tabmuii 9, a Takox ohopmIIstoTh
rpadidHo.

9 BusHaueHHs TBEpJOCTI TPYHTY

i P aGcruca
JloBkrHA OpAWHATH, MM, IOBTOPHICTh aoci S mToma
KaJiopyBaJib-

Horo rpadika,
KT

['mubuna, cM Bouoricts
, cepei kr/cM? | rpynTy, %

ITYHXKEpa,
1 2 3 4 5 yr

10
15
20
25
30
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O1iHKy TBEpJOCTI IPYHTY IIPOBOAATH 3a mkaior H. A. Kaunncekoro (tadm. 10).
10. Illxana TBepaoOCTi IpyHTY, 32 H. A. KaunHCchKHUM

TBepaicTh IPYHTY CraH IpyHTY
Kr/cM? kIla
<10 <1,0 [Tyxkuii
10—20 1,0—2,0 Cepennbomyxkuid (ITyXKyBaTHi)
20—30 2,0—3,0 VYiuisHeHu
30—50 3,0—5,0 inpHMII
50—100 5,0—10,0 Jyxe minpHui
>100 >10,0 3nmutuit
POBOTA Ne 8

BU3HAYEHHSA bY/IOBU OPHOI'O LHIIAPY I'PYHTY

[Tin OyIOBOIO OpHOrO IIApy TPYHTY PO3YMIIOTHh CIIBBIIHONIEHHS 00 €MHHUX
TBEPMX YACTOUOK FPYHTY 1 PI3HUX BHIIB MOP.

CyKkymHICTh yCiX TIOp TPYHTY Ha3MBAIOTh 3arajbHOI0 MOPUCTICTIO. B 3amexHocCTi
BiJl pPO3MIpPY 1 XapakTepy pyXy BOJHM 1 MOBITPS OPU AUISITh HA KPYIHI HEKaNUIspHI
(mopwu aepaiiii), KanuIsSIpHI 1 YJIBTPAIIOPH.

B HekaniisgspHUX Mopax BoJa pyXaeTbes MiA gi€to cuil TsokiHHA. LI mopu, sk
MPaBUJIO, 3aMHATI PyXOMHUM MOBITPSM 1 OOYMOBIIOIOTH MOCTIHHY aepaiito TPyHTY.
Cymapuuii 00’eM  HEKamUISIpHUX TIOp  HA3WBAaIOTh  IMOPUCTICTIO  aepairii
(HEeKamISIPHOIO MOPUCTICTIO).

B kaninspHMX mopax BUIbHA Boja (KamuIsipHA BOJIOTA) PYXAa€ThCS Mif €0
MEHICKOBUX CHJI 1 11 pyX MOXIJIMBHI B Jr000oMy HampsMKy. KaminspHa Bonora €
OCHOBHOIO (hOpPMOIO BOAM, JOCTYIHOIO ajsi pociuH. CymapHuil 00’ €M KanIsipHHUX
MIOp HA3WBAIOTh KAIUISIPHOIO MOPUCTICTIO.

B arpoHomiuHOMYy BIiJTHONIIEHHI HAWOUIBIY IIIHHICTH MAOTh KaluIsgpHA
MIOPHUCTICTH 1 MOPUCTICTH aepallii.

Po3spaxynku eenuuun, aki xapaxmepuszyroms 0y008y OpHO20 wiapy ZpyHmy.

1. O6’em TBepaWMX YACTOYOK B TPOIEHTaxX BiJ 3aranmbHOro 00’emy TpyHTY (T)

BU3HAYAIOTH 33 (POPMYIIOIO :

T=d/D *100 %
ne d— 06’emMHa Maca rpyHTYy, r/cM>;
D — nutoma Maca IpyHTy, r/cM°.
2. 3arampHa nopucticthb (%) V = (1 —-d/D) * 100 %
3. Tlopucticts rigparauii (Vyi; B % BiJl 00’€eMy TpyHTY) BU3HAYAETHCS 32 BEJIMUUHOIO
BOJIOTOCTI CTIMKOTO B’ siHEHHs pocyivH (BB) :
V=BB*d, %
Bonoricts B’SHEHHS] BUBHAYAETHCS 110 MAKCUMAJTbHIN TITPOCKOMIYHOCTI :
BB=1,5*MI'
4. Cymapuuit 06’em kanuiapHuX H0p (Vian) 1 mop rigpatamii (Vryi;)BU3HAYaIOTh IO
KanutsipHiid BojoroemkocTi (KB), Bupaxeniii B mporeHTax Biji 00’€My IpyHTY :
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Vian + Viin = KB * d,
ne KB — kaminsipHa BOJI0T0€EMKICTB, %;
d — 06’eMHa Maca, r/cm®.
Kaminspaa  BOJIOTOEMKICTH TPYHTY BIANOBIZA€ TOJHOBIM (200 HaiiMeHIN)
BOJIOTOEMKOCTI, SIKa BU3HAYAETHCS METOIOM 3JIMBY TUIOIIAIKH.
5. Ilopucricte aepamii (Vap) PO3PAaXOBYEThCS MO PI3HUII MDK 3arajibHOIO
MOPHUCTICTIO 1 KaJISIPHOIO BOJIOTOEMKICTIO :
Vaep = Vaar — (KB * d),
ne : Vaep — MOPUCTICTH aeparii, %o;
V;ar — 3aTalIbHa IOPUCTICTH, %0;
Van — KalJIsIpHA MIOPUCTICTH, Y0;
V:iz — IOPUCTICTH TifpaTariii, %o.
[Tpuknaa po3paxyHKy :
06’emna maca d = 1,2 r/cm®, muToma maca D = 2,5 r/cm3, xaminsgpHa BOIOroeMKicTh
KB = 32%. MakcumanbHa rirpockoniuaicts — MI" = 9,6%.
3arasibHa MOPUCTICTh TPYHTY : Vaar = (1 —1,2/2,5) * 100 = 52 %.
O06’em TBepaux yactuHOk rpynty : T =d/D * 100 = 1,2/2,5 * 100 = 48%.
[Mopucricts rigpatarmii : Vi =MI *1,5) *d=9,6*1,5*1,2=17,3%.
CymapHuii 00’eM KanuIsipHUX MOP 1 MOP rigpaTarii :
Vian + Vriu =KB*d=32* 1,2 :38,4%
5. Kamninapaa nopucticts : Vkan = (Vian + Vria) — Viia = 38,4 — 17,3 = 21,1%.
6. Ilopucricte aepartii : Vaep = Vaar — Viean —Vrin = 52 — 21,1 - 17,3 = 13,5%.
Cxema OyioBU OpHOIO IIapy TPYHTY BUTJISAAE Y (PopMi MPSIMOKYTHHUKA, TLJIOIIA
sxoro 100 %.

W

Orminka mopuctocti Mo M.A.KounHcbKkOMY :

[Topucricts, % Omuinka

55— 65 KynpTypHuii opauii map

70 ['pyHT BCnymieHui

50-55 3a70B1IbHA 711 OPHOTO MIAPY
50 HesanoBinbHa 17151 OPHOTO HIApy
25-40 XapaktepHa ISl IUTbHUX I1apiB

a00 TOPU30OHTIB

[Topucrictp mimanux rpyHTiB 45-50 %. [lopu, AKi 3aliHATI TOBITPSM, MOBHHHI
cknagati 20-25 % 3araabHOT MOPUCTOCTI.
[To 3aranpHil TOPUCTOCTI MOMKIIMBO BU3HAUYUTU TIOBHY BOJIOTOEMKICTH TPYHTY. B
HaIoMy IPUKJIaAl moBHA BojoroeMKkicTh (I1B) nopisHtoe :
1. TIB = Viar = 52 %, 1€ Vs, — 3arajgbHa MOPUCTICTb.
2. TIB = Vsa/d (% 10 abc. cyxoro rpynry), ae d —06’eMHa mMaca rpyHTy, I/M? i
Mae 1okasHuk 1,2 r/em®.
B =52/1,2 =433 %.
BbynoBa opHoro mapy B Hamomy mnpukiail igeanbHa — 48 % o0’emy 3aliMaioTh
TBEpJl YACTUHU TPYHTY, a 52 % 00’emy 3aiiMaloTh MOPH.
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POBOTA Ne 9
BU3HAYEHHA CTPYKTYPU I'PYHTY 1 BOJOTPUBKOCTI
I'PYHTOBUX AI'PEI'ATIB.

[Tig cTpyKTypoOro TPYyHTY PO3yMIIOTh CYKYIHICTh arperaTiB pi3HOi  BEJIHYUHH,
¢dbopMu, MIITHOCTI, BIACTUBUX JaHOMY TpyHTY. BracTuBicTe TpyHTY po3mazatucs Ha
OKpeMI YacTOYKH ab0 arperaTd Ha3MBalOTh CTPYKTYPHICTIO TpyHTY. CTPYKTYpHICTh €
OJTHUM 3 TOKa3HMKIB POJIOUYOCTI T4 OKYJbTYPEHOCTI IpyHTy. CTpyKTYpHOMY TIPYHTY
BJIACTUBl J00pa BOJO- Ta TOBITPONPOHUKHICTh, NpPH OOpPOOITKY BIH Kpalle
pO3MyLIyeThCSA. bBe3cTpyKTypHMI TpyHT WIBUAKO 3alUIMBAa€ 1 YIIUIBHIOETHCSA, Ha
MOBEPXHI YTBOPIOEThCA Kipka. Takuil TPyHT Tipiie MiITaeTbess 0OpoOITKYy, MOTaHO
KPHUIINUTHCS, YTBOPIOE TPYAKH.

3 arpoHOMIYHOTO OOKY LIIHHOIO BBAXKAIOTh I'PYAOUYKYBaTO-3€PHUCTY CTPYKTYPY,
arperatv gkoi MarTh po3Mipu Bia 10 mo 0,25 MM 1 TpuBanuili yac He PyHHYIOTbCS y
BoAl. Arperatu po3mMipom Outbiie 0,25 MM Ha3uBarOTh Makpoarperaramu, mexie 0,25
MM — MiKpoarperatamu (BiAIOBIJIHO Makpo- 1 MIKPOCTPYKTypa). Arperatu po3mipoM
oubmie 10 MM BITHOCATBH 1O OpUIIACTOI CTPYKTYPH.

Benuka ponbs B yTBOPEHH1 arpOHOMIYHO I[IHHOI CTPYKTYPH HAJEXKHUTh POBIIHUM
(dakTopam — rymycy, riuHl, HACHYEHOCTI TPYHTY KaJbI[IEM.

Jl5is BU3HAUEHHS CTPYKTYPHOTO CTaHy 3aCTOCOBYIOTh CUTOBUI METO.

Ilopaook eukonannsa pooomu.

[HCTpyMEHTapi# : HAOIp CUT IJIsi CYXOTO MPOCIFOBaHHS TPYHTY, puiiaj bakiieeBa
JUTSL arperaTHoro aHajizy TpyHTY, hapdopoBi damiku abo TEPMOCTIHKI CTaKaHHU.

BiniOpanuii 3pa3ok rpyary 3 mapy 0-10, 10-20 a6o 20-30 cm macoro 2-2,5 kr
BUCYIIIUTH JI0 TIOBITPSIHO-CYXOT'O CTaHy, BiAiOpatu cepeanbto mpody 500 r.

1. Cyxe mnpocitoBanss. [Ipody rpynty 500 r mpociiorTh Kpi3b HalIp CHUT 3
otBopamu aiamerpom 10; 7; 5; 3; 2; 1; 0,5; 0,25 mm. Ha HuXHE CUTO HAIBAOTH MiJIJIOH,
a BEpXHE 3aKpUBAIOTh KpHIIKOI. [[poOy mepeHocaTh Ha BEPXHE CUTO 1 00EpEeKHUMU
HaxXWIaMH BeAyTh IpocitoBaHH4A. [liciis mpocitoBaHHs TPYHTOBI (PpaKIlii 3 KOKHOTO CUTa
3BXYIOTh 1 BUPAxXOBYIOTh BMICT KOXHOI B IPOLIEHTAaX [0 B3ATOI HaBaxKu. Macy 1
NpOLEHTHUI BMICT ¢pakuii meHme 0,25 MM BHPaxoBYIOTh 32 PI3HULEIO MK Macoro
HAaBAXKM 1 Macoro Bcix ¢pakuiid piamerpom Ouibiie 0,25 mm. Opepxani JaHi
3anucyroTh B Tabaumi 11 1 12.

2. MakpoarperaTHuil aHaji3 TpYHTY METOJOM KadaHHS CUT 1o bakiieeBy.
[linroryBaT cepeaHbpio MpoOy, BIABAXYHOUM 3 KOXKHOI (pakiiii micis CyXxoro
npociroBanHs 0,25 % BwmicTy ¢paxiii. 3arajbHa HaBaXKa It MOKPOTO TMPOCIFOBaHHS
MOBUHHA CTAHOBUTHU 25T.
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11. BuzHaueHHs CTPYKTYpPHOTO CTaHy IPYHTY.

Po3zmip [TpocitoBaHHS MOBITPSHO-CYXOT'O IPYHTY. Maca rpyHry ITpociroBaHHS y BO/I.
arperartis, |Homep Maca, T. Bumicr |AIT MOKPOTO| Homep Maca, r. Bwmicr
MM HatkH YallKd 3 __|arperarip, | POCHO | HammH. YalmKd 3 __|arperaris,
HAIIKH. | arperaris % BaHHS, T. YaIlKH. arperaris %
rperaramu arperaramu
>10
10-7
7-5
5-3
3-1
1-0,5
0,5-0,25
<0,25
Besoro
12. 3BeneHa TabnUIIs MO BUSHAYEHHIO CTPYKTYPHOTO CTaHy IpyHTY B 11api 0-20 cm
C.1. Po3mip ¢pakiiii, MM.
Kyl1eTypa, >10 10-7 7-5 5-3 3-2 2-1 1-0,5 0,5-0,25 <0,25
crnocio 0OpoOITKyY
IPYHTY. CyXe |MOKpe| CyXe |MOKpe| CyXe |MOKpe| CyXe |MOKpe| CyXe |MOKpe| CyXe |MOKpe| CyXe |MOKpE| CyXe |MOKpe| cyXe |MOKpe

®paxuis menie 0,25 MM B HaBaXKy He OepyTb, 11100 HE 3acMidyBaTH JpiOHI cuTa, ajie B CyMy 25T BOHAa HOBMHHA BXOAUTH. OJTHOYAaCHO rOTYIOTbH JB1 CE€pe/IHI HAaBayKKH JUIsl
MOBTOPHUX BHU3HAYEHb.




[uniaapyu 3 cuUTaMyd BUMHSATHA 3 THI3J NPWIaAy 1 TMOCTAaBUTH Ta IMiJICTaBKY.
3HSBIIM KPHILKY, HATUTH BOAY N0 cepeauHu o0oay BepxHboro cuta. 1[o0 min
HIDKHIMH CUTaMU He 6yJ10 HOBITPSA, iX HEOOXITHO MITHIMATH 1 OMyCKaTH, TOBEPTAIOYH
M0 TOAWHHOKOBINA CTPiiIi. 3pa3kud TPYHTY TOMICTUTH B LEHTP BEPXHBOTO cuta( mia
PYYKy ), OWAJIHAPH 3aKPUTH KPHUIIKAM{A 1 B 30BHINIHIA OTBIP TOPJIOBHHU JOJTUTH
noBepxy Boay. Ilicis 1ibOT0 3arBUHTUTH TTPOOKH, IIWIIIHIPY BUTEPTH, BCTABUTH B THI3/IA
1 BKJTFOUHMTH TPUTIAJIL.

UYepe3 12 xBunuH npuiaj BUKIOYUTH, BUMUMAIOTh IWIIHAPU 1 CTaBISATH Ha
mijgcTaBKy. Boay 3 HMIIHIAPIB 37MBaIOTh, BHMMAIOTh 1 po30uparoTh cuTa. [ pyHTOBI
YaCTOYKH, IO 3aJMIIMIIMCS Ha CUTax 3JMBAlOTh y 3a3fajeriib 3BaxkeHi dapdoposi
yamky. [licas BicToroBaHHS BOAM i1 TpeOa 3JIMTHU, OCAJOK B YalllkaX BUCYIIUTH [0
MOBITPSHO-CYXOr'0 CTaHy 1 3BaXYIOTh. BHUpaxoBylOTh Macy arperatiB ( pi3HULS MK
Macol0 4YalloK 3 arperatamMu 1 Macorl MycTHX dvamok). [IpoIieHTH BMICT KOXKHOT
dpakilii o1epKyI0Th, IEPEMHOKHUBILN Macy arperaTiB (ppaxiiii Ha 4.

3. BusHaueHHSI BOAOCTIMKOCTI I'PYHTOBHMX arperariB B cTosi4id Boai. Meton
3aCHOBAHUM Ha OOIKY KUIBKOCTI TPYHTOBUX arperaris, 10 PO3IUIMIIKCS B CTOSYIN BOJI
3a MeBH1 1HTepBaau yacy. 3anpornoHoBaHo 1. I. AnnpianoBa, Ta 3Ha4HO TIepepoOICHUMA
npodecopom 1. A. KaunHCbKHUM.

Xia poboTu. 3pa3oK TPYHTY B MOBITPSIHO-CYXOMY CTaHI MPOCIBAIOTh HA CUTAX JJIS
noAiry Ha dpakmii mo po3mipaMm (sk Oyno omnucaHo Buile). Jins BHU3HAYEHHS
BOJIOCTIMKOCT1 O€pyTh arperaTa 0JIHOT0, 3a3BUYail CEpeaAHLOTO, PO3MIpY (3-5 MM).

B kpucranizatop nomimarots cuto (I = 20 cm) 3 orBopamu aiametpoMm 2 abo 3
MM. CUTO 3aKpUBarOTh (PUIBTPYBaJIBLHUM MANEpoOM, IO MONepeaHbo po3rpadiiecHuil Ha
xiituan (1 cm?). Tlo niHil KITUH TONKO0 poOnaTs orBopy. 11[06 YHUKHYTH IIiIHSTTS
narnepy MmijJ 4ac 3MOYyBaHHsI BOJOI0, HOro (HIKCYHOTh MPUTUCKHUM KUIBIIEM 3 JIMCTA
HEPXKaBIIOYOTO MeTaly TOBIMHOIO 1,5-2 MM. JliaMeTp KiJblis JOPIBHIOE BHYTPIIIIHHOMY
JlaMeTpy cuTa, upuHa odoaa 5-6 mm. Jlo HEHTPY KUIbLS CXOIATHCS YOTUPH pajiiaibHl
TJTAHOYKH, IO JIJISATH TUIONTY KiJIbI HA YOTHPH CEKTOPH.

Jlist BU3HaueHHs1 BOJOCTiMKOCTI O6epyTh 50 ado 100 arperaris, siki po3KJIaJal0Th
psaamu, Mo OJHOMY B KBaJpaTuk (puc. 13).

Puc. 13. [IpuctocyBaHHs 1Jis BU3HAYEHHS BOJIOCTIMKOCTI CTPYKTYpHU TPYHTY B
CTOSY1N BOJI.
B kpucTanizaTop HalIMBalOTh BOJY CHOYATKY B HEBEJMKIN KUIBKOCTI, II00 JIHIIIE
3MOYHUTH Tamip. Arperatd HacH4YylOTh KamuisipHo mpoTsaroMm 3 xB. [loTiM oGepexHo
JIOJIMBAIOTH BOAY, 100 11 piBeHb OYB npuOnmu3Ho Ha 0,5 cM BHIIIE arperarTis.



BukopucToByI0Th BOJly KIMHATHOI TemmepaTypu. JJisi 3py4HOCTI MipaxyHKiB
arperarTiB, IO po3Majucs, B poOOYOMY 30IIUTI POOJIATH TaKy K CITKy, SK 1 Ha
GiTETpyBAIBHOMY Tamepi, 1 B KIITHHAX BIJ3HAYAIOTh dYac pO3Maay arperary
BIIMOBIAHOTO HOMepa. MOJKHA TaKO)K Ha KPHUCTAI3aTOP HAKJIACTH CKJIO 3 HAHECCHOIO
CITKOIO 1 BOCKOBHM OJIIBIIEM BiJ3HA4YaTH arperatu, 10 po3Majaucs. 3a KOKHY XBHJIUHY
MiPaxoBYIOTh YUCJIO arperaTiB, M0 PO3MAIKCs OBHICTIO.

3aranpHuii TepMmiH croctepexenb 10 xB. Ilpu ocranHbOMy BiAJliKy, TOOTO B
JIeCATY XBUJIMHY CIIOCTEPEKCHHS, MiAPaxXOBYIOTh KIJIBKICTh arperatiB, IO MOBHICTIO
pO3Maaucs 1 po3najiucs HAOJIOBUHY.

3a 4YuCiO arperariB, IO T[OBHICTIO pO3MAJUCAd B OCTAHHIO XBUJIMHY
CIIOCTEPEIKEHHSA, OCpPYyTh CyMy THX, III0 ITOBHICTIO PO3MAJUCA 1 MOJIOBHUHY KIIBKOCTI
arperaTiB MOpYIIEHUX MpoIecoM po3nanay. Tak sK po3man arperaTiB 'y BOjl
BIIOYBA€EThCS B PI3HUN Yac 1 II€ XapaKTEepHU3ye€ CTYIIHb iX BOJOCTIMKOCTI, TO B
pPO3pPaxXyHOK BBOJUTHCSA TONPABOYHUM KOEQIMIEHT, SKUH O3HA4Ya€ BOJOCTIMKICTH
arperatiB y BIJICOTKaxX JJI KOXHOT XBUJIMHU BIJUIIKY; MOMPABOYHUM KOe(IIIEHT st
KOKHOI XBUJIMHU JIOPIBHIOE:

st 1-i XBUIUHA 5
» 21 » — 15
» 31 » — 25
» 4 » —35
» 541 » — 45
» 6-i1 » — 55
» 741 » — 65
» 8 » — 75
» 41 » — 85
» 1041 » —95
» 1141 » — 100

KoedimienT BomocTiiikocTi arperatiB, 1o He po3nanucs 3a 10 XB, JOpIBHIOE
100%.

BomocTiiikicTh CTPYKTYpH OLIHIOIOTH 3a TOKa3HUKOM BojocTiiikocti  (K),
BUpaxeHoro Yy BimcoTkax. 100% BigmoBimaroTh HaWKpaiiiii BOJOCTIMKOCTI
BonocTilikicTh MEHII CTIMKUX arperaTiB 3HaX0UThCs B iHTepBai BiJ 5 10 100%.

IToka3zHMK BOJOCTIMKOCTI pO3PaxoOBYIOTh 32 (POPMYIIOLO:

K (a-ki)4-(b-ka) - . . . -(n-ky)-100
A ?

ae a, b, n - kinmekicTh arperaris, mo po3namucs B xsuimHy; R1, R2, ..., Rn -
MOTPaBOYHUHN KOe(DIIieHT; A - 3arajbHa KUTbKICTh arperariB, B3STHX ISl aHAII3Y.

BucHOBOK (1aT OLIIHKY CTPYKTYPHOTO CTaHy I'PYHTY 1 BOIOTPUBKOCTI CTPYKTYpPH
B 3aJIEKHOCTI €171 cnoco0y 00poOITKY IPYHTY).
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KOHTPOJIBHI IIMTAHHA

SIki arperatu BiTHOCSTH JJO MIKPOCTPYKTYPHUX ?

SIki arperatu BiTHOCSITb O MAKPOCTPYKTYPHUX ?

o po3yMitOTh MiJ BOAOTPUBKOIO CTPYKTYpPOIO?

OnTumainbHe CHiBBITHOLIEHHS TBEP0i (pa3u IPyHTY 10 MOPUCTOCTI Y BIICOTKAX.

OnTumanpHa MUTBHICTh TPYHTY AJISl 3pPHOBUX KYJIBTYP

OnTuMainbHa HMUIBHICT IPYHTY JUIsSl 36pHOO000BUX KYJIBTYP.

OnTuManbHa HIUIBHICT IPYHTY JUISL KYKYPYI3U

OnTuMasnbHa HUIBHICT IPYHTY JUISI IYKPOBUX OYPSIKiB

. OnTumManbHa UUTBHICTB TPYHTY JUJISl KapTOILIL

10 [Ilo po3yMiIOTh 11T TEIJIO0OMIHOM IPYHTY ?

11.10o Bu3Hauae rigpotepmiunuii koedimieHt (I'TK) ?

12.Po3yMiHHS BOJIOTH MPOIYKTUBHOI.

13.TloHATTS HEAOCTYMHOT (POPMU BOJIU B IPYHTI.

14 .TToHSTTS KanmIsIpHOi BOJIOTH Ta 11 JOCTYIHICTh JJIsl POCJIUH.

15.TToHSTTS TpaBiTALIMHOL BOJIOTH 1 JOCTYITHICTh POCIHUHAM.

16.Po3ymiHHS TOBHOI BosoroeMHocTi IpyHTY (I1B).

17.51xa € piIBHOBa)KHA IIUIBHICTh HA CTPYKTYPHUX IPYHTaX?

18.111o BigHOCATH A0 arpoi3uIHUX MOKA3HUKIB POAIOYOCTI TPYHTY?

19.11lo po3yMirOTh I1iJT MUTOMOIO Macol0 rpyHTY ?

20.111o po3ymitoTh mijg 00EMHOIO Macolo IPyHTY ?

21.111o po3yMitOoTh MiJ TOPUCTICTIO TPYHTY ?

22.111o po3ymitoTh mig Oya0BOIO IPYHTY ?

23.51ka onTUMabHa 3arajibHa MOPUCTICTh TPYHTY ?

24 SIxa 3a10BUIbHA 3arajbHa MOPUCTICTh TPYHTY ?

25.51xa He3a/10BIIbHA 3arajbHa MOPUCTICTh TPYHTY ?

26.5Ikux po3MipiB TPYHTOBI arperaTd € arpOHOMIYHO IIHHUMU ?

27.111o po3ymitoTh mia KoedilieHTOM BOJOCIIOKUBAHHS ?

28.B saxoMy niama3oHi BOAHO-(I3MYHUX KOHCTAHT 3HAXOIUTHCS JIETKOJOCTYITHA
BOJIOTA IS POCTIMH

29.B sxomy niamna3oHi BOAHO-(I3UYHIX KOHCTAHT 3HAXOIUTHCS CEPEIHBOIOCTYITHA

BOJIOTA IS POCTIMH

30.B sixoMy nmiama3oHi BOAHO-(I3UYHUX KOHCTAHT 3HAXOAUTHCS BAKKOIAOCTYITHA

BOJIOTA I POCIIMH

31.B saxomy miama3oHi BOJHO-(QI3MYHMX KOHCTAaHT 3HAXOIUTHCS TTyKe
BaXXKOJOCTYIIHA

BOJIOTA JUI POCIIMH

32.51xi popmu BUTEHOT BOJIOTH PO3PI3HSIOTH B TPYHTI ?

33. 51k nepemilyeTbcs BilbHA rpaBiTalliiiHa Bojora ?

34.Yum peryoeTbesl KanijasipHa pyXoMiCTh IPYHTOBOI BOJIOTH ?

35.111o po3yMmitoTh i1 TOBITPOEMKICTIO ?

wCoNoRWNE
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TEMATUYHUM TIJIAH

Po3noais yacy 3a Bupamm
HABYAJILHOI TiJILHOCTI
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ap/3d | adp/3d | ad/3d | ad/3d | nd/3¢
Tema 1.
1.1 | OcobmmsocTi 1| 22 2/0 2/10 | 6/12
PO3BUTKY Ta 3aKOHH
3emiIepo0CTBa
Tema 2. Exosoriuni
1.9 | PAKTOPHKHMTIATA | 4 | 5/ 2/0 2/10 | 7/10

iX perysaroBaHHS B
3eMJIEPOOCTRI.
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