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BCTYII

[loka3HUKK POMIOUOCTI TPYHTY — KUIBKICHO BHU3HA4YE€HI MOTO
BJIACTUBOCTI, SIK1 BIJITPAlOTh BAXJIMBY POJIb y MOBHOMY 3a0€3MEUYCHHI
pociiH (GaKTOPaMHM SKUTTS i CTBOPEHHI YMOB /I TAKOTo 3a0e3MeueHHs. 1x
YMOBHO TOAUISIIOTh Ha OloyioriyHi, arpodi3uyHi, arpoxXiMiyHi Ta
MeJIIOpaTUBHI.

3 mnepeniueHuX TMOKAa3HHUKIB 3aXO0du 3eMiIepoO0CcTBa HaWOUIbINE
MOXYTh BIUIMBAaTH Ha arpo@i3WyHi MNOKa3HUKU. [[0 1UX MOKa3HUKIB
BITHOCATBHCA (PI3MYHI BJIACTUBOCTI TBepAoi ¢da3u TIpyHTY, (DHi3HUKO—
MeXaHI14H1 (T€XHOJIOT14H1) BIaCTUBOCTI IPYHTY, BOJHI BIaCTUBOCTI IPYHTY,
MOBITPSIHI BJIACTUBOCTI TIPYHTY, TEIUIOBI BIIACTUBOCTI IPyHTY. BoHu
3YMOBJIIOIOTh TEXHOJIOT1YH1 BJIACTUBOCTI IPYHTY, HOr0 BOJHO-TOBITPSIHUI
1 TEIJIOBUM PEXKUMH, HANPSMH Ta I1HTEHCHUBHICTH MIKPOOI1OJOTTUHUX
MPOIECIB, KI (HOPMYIOTH PEXKUM MOXKUBHUX PEYOBUH Yy IPYHTOBOMY
CepeJIOBHIIII.

Y wMetoamuHi poOOTI JaHO pEKOMEHJaIli 00 BHUKOHAHHS
7a00paTOPHUX 3aHATh 3TIJHO 3 POOOYOI0 MPOrpaMord 3 JAUCHUILIIHU
«3emnepoOcTBO» s crerianbHocTi 201— «ArpoHOMIs», CTyJIE€HTaMm
(dakynpTeTy arpoTeXHOJOTIATPETHOI0 KypCy NIEHHOI (OpMHU HaBYaHHS. Y
5 ceMecTpli Jpyroro 3MICTOBOTO MOJYJsS BHUKOHYEThCA JIEB ATh
71a00opaTOpHUX POOIT:
bynosa opHoro mapy;

O0’emHa Maca;
CrpykTypa IpyHTY;
[ImacTUYHICTB IPYHTY;
JIunKicTh IpyHTY;
TBepaicTh IPyHTY;
Bomoricts rpyHTYy;
BoJioroeMHicTh IpyHTY;
Bo1onpoHUKHICT TPYHTY.

KOpOTKO JaHO X BU3HAYEHHS, KiacU(iKallilo TPYHTIB 3aJ€XKHO BiJl
JAHOTO arpodi3UYHOrO MOKa3HWKA, OCHOBHI METOJIM BU3HAYCHHS, XIJ
BUKOHAHHS poOOTH, POpMU 3amuCy JaHUX.

XA B D=



PO3JILI 1
®I3UYHI BIACTUBOCTI TBEPJOI ®A3U I'PYHTY

IpakTuuyna podora Ne 1

Tema: «BuzHayeHHs1 OyI0BH IPYHTY»
MeTta po6oTu: Hapuntucs BuzHayaTy Oy 0By OpPHOTO IIapy TPYHTY.
3aBJlaHHS:
1. O3HailOMHUTHCS 3 METOJIJaMU BU3HAUYCHHS OYJI0BU IPYHTY.
2. Buznauutu Oy0BY I'pYHTY 3a MeToJ oM HacudenHs B niumiHapax
3. IlpoananizyBatu OTpHUMaHI pe3yjabTaTh 1 3pOOUTH BIAMOBIIHI

BHCHOBKH.

Marepiaaun Tta oGaamHanus: Oyp HekpacoBa,meTasneBi IUIIHIPU
06’emom 100, 200, 500 i 1000 cm.

TEOPETUYHA YACTUHA

I'pyHT cKJamaeTbesl 3 TpbOX dYacTWH, abo da3: TBepaoi, piAKoi 1
razonoAioHoi. OCHOBY I'PYHTY CTaHOBUTH TBepaa ¢aza, IO SIBIsE COOOI0
CYKYITHICTh YaCTOYOK PI3HOTO PO3MIPYy, IO CKJIAAy SKUX BXOIATH Pi3HI
MIHEpaJIM Ta OpraHiuHa pedoBuHa. Piaka ¢aza — 1e BOAHMN PO3UYUH
MIHEpPAIBbHUX Ta OPTaHIYHUX CIOJYK, a Ta30IMoji0OHa - CyMIII IMOBITPS,
BOJISTHOI IMapy Ta PI3HUX rasiB.

Ilopu— OpoMIKKM MK I'PYHTOBMMH arperaTaMi Ta MEXaHIYHUMU
enemeHTamu. [lopu MOXKyTh OyTH 3alHATI TOBITPSIM 1 BOJIOIO.

OTxe, 00’€M IPYHTY MOXHA PO3JUJIMTH HA JABl YACTUHU: 00’ €M, SIKUIA
3aiiMmae TBepaa ¢aza; 1 3arajabHul 00’ €M mop.

3aranbHa MOPHUCTICTh IPYHTY — 3araJibHUl 00’€M MOp BUPAKEHUH y
MPOIIEHTaX JI0 BCbOro 00’ €My HEMOPYIIEHOTO IPYHTY.
JIJ1s1 CUTbCHKOTOCTIONNAPCHKUX KYJBTYP ONTHMAalbHA 3arajbHa MOPHUCTICTh
3HaxoauThea B Mexax 50—60%, y ToMy 4ucili HEKaNuIIpHa CTAaHOBUTUME
12,5-30%, a xamuisipHa (06’em mop aiamanTomM MeHiie 0,1 MM, B SKUX
MOX€ TpuBaIud wyac yTpumyBaTuch Bojora) — 30-37,5%. ToOrto
CITIBBIIHOIIICHHS 1MX MMop Mae Oyt Big 1:1 mo 1:3.

Cryninb aepaiii rpyHTy — 00’€M MOP, 3aII0BHEHUX MOBITPSIM.

CtyniHb HacHMYeHHSI TPYHTY BOJOK— O0’€M TMOp 3alMOBHEHUX
BOJIOI0.
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Memoo nacuuenus 6 yuninopax.

Xix podoru:

1. 3pa3ku TpyHTYy 3 HENOpYyUIEHOI OYJI0BOIO BiAOHparOTh Oypom

HekpacoBa (puc.l.1), Ha mTaHry SKOro HarBUHYYIOTh IUIIHADP 1
BEPTUKAJIBLHO 3aHYPIOIOTh Yy TPYHT Ha HEOOXITHY

é TJIHONHY.

2.  Byp npoxpy4yroTh HaBKOJO OCi JABa-TPH pa3u 3
METOI0 BIJJOKPEMJICHHS 3pa3Ka BiJi OCHOBHOI Macu
IPYHTY 1 BUHMAIOTh. 3alBUN IPYHT HA HUKHBOMY
KIHI[I IWIIHJIpa 3pI3yI0Th HOXEM Ha pIBHI 3

BIHI[IMH 1 3aKPHBAIOTh KPHUIIIKOIO.

LBl 77| 3. Biwsunuylote wraHry i B Takomy CTaHi

(B e L ettt TPAHCHOPTYIOTH Yy  CHOEUIAJIBHOMY  SIIUKY B

JabopaTopiro.

OnHovacHO 3 BiIOMPAaHHSAM 3pa3KiB JjIsl BU3HAUYCHHS OYJIOBH OPHOTO
mapy BIIOMPaOTh 3pa3Ku HA BOJIOTICTh IPYHTY.
Xix podoru:

1-1mminap;
2-BHCTYTIH;
3-pixkyda 9aCTHHE,
4-xkpumxa;
S-mrraHra 3 py4Koo.

O

R TS

7o mx
W)

T I_.II/IJIiH.I[pI/I 3 IPYHTOM 3BRXKYHOTh 1 CTaBIATH Y
7 e Y CreliajgbHl BaHHU [JIs KamlJspHOTO HACHUYECHHS
BOoJI0I0 (pucl.2). s IbOTO0 TPUMAIOUM LIUTIHAD

TOPU30HTAJIBHO, 3HIMAIOTh HUXHIO KPHUIIKY, a

3aMICTh Hel MIAKIaAalTh apKyIl (GUIBTPYBaIBLHOTO

manepy Jemo OIIbIIoro jaiaMerpa, HiK JlaMeTp

P 12 e crom | UHJHHIPA.

2. CranasaTh IWIIHAP HA MiJACTaBKYy y BaHHI 1
3HIMaIOTh BEpPXHIO Kpuilky. IliictaBKy y BaHHI HaKpUBalOTh
GUIbTpYBAILHUM ManepoM, KiHIA SIKOTO OMYCKalOTh Y BOJY.

3. BucraBuBmM Ha TIACTaBKY BCl IWJIIHAPHU, Y BaHHY O0OEPEKHO
HaJMBaIOTh BOJlY TaK, 1100 ii piBeHb OyB HUXKYE BiJ IPYHTY B IIUJIIHJIpaX.
Bojia B IpyHT HaAXOUTh KPi3b (QUILTPYBAIBHUMN MaIip, 3alI0BHIOIOYH BCi
Kanuisipu. HacuueHHs NpPOAOBXKYETbCS 10 BCTAHOBJIEHHSA TMOCTIHHO1
MacH.

4. 1luniHapu 3HIMAIOTh,3aKPUBAIOTh KPUIIKAMU 1 3BaxyoThb. Jlis
BU3HAUCHHS BOJIOTOCTI 3 KOXHOTO IMIIHApaA TICHA 3BaKyBaHHS
B1I0MPalOTh Y OIOKCH HaBaKKU IPYHTY.




Ta6mums 1.1
JlaHi 171 BU3HaYEHHS OYJIOBH OPHOTO IIapy TPYyHTY
Bapiant No JlaTa aHasnizy

Ilap rpyHTY , CM

[Toxa3HUKM 1 MO3HAYEHHSA 0-10 | 10-20 | 20-30

Howmep nuninapa

Maca nopoxubsoro muiigapa (P), r

I'mubuna Bi160py 3paska (h), cm

HiameTtp pixydoi yactunu mwnaapa (D), cm

06’eM 3paska B rtiaapi (V), cm

Maca numninapa 3 rpyHtoM o Hacuuenss (Py), r

Maca mwtinapa 3 rpyHToM micis HacudeHHs (P,), T

Homep Grokca

Maca Orwxkca (m,), T

Maca Orokca 3 HaCHYeHUM IPyHTOM (Mm,), T

Maca Orokca 13 CyXuMm IpyHTOM (m;), T

Kaninsipaa Bonoroemuicts (Wy),%

Maca abcooTHO cyxoro rpyHTy B nuisapi (Ps),r

Maca Bojau B rpyHTi nicisa HacudeHHs (Py), T

06’emHa Maca TBepoi hasu IpyHTY (dqg),r/cM’

06’em TBepnoi azu rpyuty (T), %

Kamnusipaa nmopuctictsh (Pyay), %o

Hexaninspaa nopucticth (Pye), %0

06’emna Maca rpyHTy (d), r/em”

BoJioricTe rpyHTY B MOMEHT B17100pY 3pa3ka (X), %

Crymins aepariii (A), %

Cryniap HacudeHHs IpyHTY Boor (N), %

3arajnpHUl 3anac BOAW B AOCIIKYBAaHOMY IIapl
rpyHTy, (W), M’/ra

IIuTanns ajs CaAMOKOHTPOJIIO:

. 3 axux yactuH abo (a3 CKIaTAETHCS IPYHT?

2.  1lo Ha3uBaeThcsa OyI0BOIO OPHOTO IIAPy IPYHTY, BiJ 4OTO BOHA
3QJIEKUTH?

3. Meroau BU3HAYEHHS OYJI0BU IPYHTY.




IIpakTnuHa podora Ne 2

Tema: «BuzHayeHHS 00’€MHOI MacH I'PYHTY»

Meta pob6oTu: HaBuutucs Bu3HauaT 00’ €MHY Macy IPyHTY.

3aBaaHHA:
1. O3HailoMuTHCA 3 METOIAMU BU3HAYEHHS 00’ €MHOI Macu IPyHTY.
2. BuszHauutu 00’€MHY Macy IpyHTY 3a MeToA0M KaunHCHKOTO.
3.IlpoaHanizyBatu OTpUMaH1 pe3yJIbTaTH 1 3pOOUTH BIJIMOBIHI BUCHOBKHU.

Marepiaam Ta oOaagHanusa: npuinan KauuHChKOTO, JIiHINMKA,
Tepe3n, cyunuibHa mada, WTHIPH-Oypr 00’emom 100 i 500 com,
CIIPSIMOBYBa4, yJAapHUK, MOJIOTOK, HIXK, JIOIATOYKa, COBOK, OIOKCH MaJli i
BEJIHKI.

TEOPETNYHA YACTHHA

00’emHa Maca IpyHTy— Maca OAUHHUIN 00’€eMy aOCOIOTHO CYXOIo
IPYHTY 3 HEMOPYIICHOK 6YI0BOK. BUMIpIOETHCS B T/CM .

3aJIeKUTh BIJl MEXaHIYHOTO CKJIaly, CTPYKTYpH 1 OyJ0BH IPYHTY, Bij
HassBHOCT1I OpraHiyHoi peyoBMHM. BoHa guHamiyHa B 4aci 1 mpoCTOpi,
0CcOOJIMBO MIHJIMBA y BEPXHIX Iapax IpyHTy. st miHepanibHUX (YyHTIB
KoimmBaeThcsa B Mexkax 0,9 — 1,8 r/em’. ONTUMATBHUN I POCIIVH
nmokasHuk — 1,1-1,3 r/em’.

OO0'eMHy Macy TIpPyHTY BH3HAuarOTh PI3HUMH METOJaMH: OypOBUM

(MeToOM IWIHAPIB), (IKCAXKHUM, Ba3eIiHOBUM 1 MICKOBUM, 3a
J0OTIOMOTO10 piiHU. Bru3HaueHHs 00'€eMHOI Macu 3a JOTIOMOTO0 PIIUHU —
116 BUMIpIOBaHHA 00'eMy pIIWHM, SIKa BUTUCKYETHCA 3aHYPEHUM Y HEl
3pa3koM IpyHTy. JlJIS 1[bOTO BUKOPUCTOBYIOTH BOJIOMETpU abo
00'eMoMeTpH.

[TickoBuil METOJI 3aCTOCOBYIOTH JJIsi BHU3HA4YC€HHS OO0'€eMHOI Macu
KaM'sSsHUCTUX TPYHTIB. {71 11b0oro BHOMpalOTh NMEBHUNM 00'€M IPYHTY, a
MOTIM 3arjiiuOJICHHST B HhOMY 3alOBHIOIOTh CYXUM IMPOCISSHUM ITICKOM,
00'eM SIKOTO CyBOPO OOJIIKOBYIOTb.

dikcaXHUM METOJI TPYHTYETHCSI Ha 3aCTOCYBaHHI PI3HUX PEYOBUH JJISI
dikcyBaHHS BigiOpaHUX 3pa3KiB IPyHTY (OakeniT, mapadiH, pi3HI CMOIHU
Tomro). O0'eM 3pa3ka BU3HAYAIOTh 32 00'€EMOM BUTICHEHOI HUM piAMHU 200
TAPOCTaTUYHUM 3BaXyBaHHIM.MemooKauuncvkozo.



Xix poooru:

1. KonaroTh rpyHTOBUH PO3pi3.
2. 3pa3ku B1IOMpPaIOTh IIOLMIAPOBO JO IIMOMHM 1 M 3 KoxkHOro 10-

1, 2-wpurinnpu-0ypy; 3-Monotok; 4,5-manmit i semuxnii Groken,
6-nonaroaka; 7-cnpsmonysad; 8-ynapumk; 9-nix; 10-coBox.

Puc 2.1. Ipunan Kaukscskoro

CAaHTUMETPOBOTO IIapy, a Jaji - 3 KOKHOTO
20-caHTUMETPOBOTO.

3.Ha miAroroBiieHy piBHY TMOBEPXHIO
CTaBJIATH  CHOPSIMOBYBaY 1 B HBOIO
BCTABJISIOTH MITTHAP.

4.3a 7OMOMOrOoKW  yJapHUKA  IUJIIHJIP
3aHYPIOIOTh Y IPYHT Tak, 100 HOro BIHILA
OyJii Ha piBHI MMOBEPXHI.

5.3anoBHEH1 IPYHTOM LWIIHIAPHU Mipi3atoTh

HOEM 13 HAJIJTMIIKOM I'PYHTY B HIXKHIN YacTHHI 1 BUMMatoTh. BuTuparoTh
BiJl TIPUJIHUILIONO TPYHTY, MEPEBEPTAIOTh 1 TOCTPUM HOXKEM 3Pi3yIOTh
3aiiBUI IPYHT Ha PiBHI 3 BIHIAMU LUJIIHJIPA.

6.IpyHT 0€3 BTpAT MEPEHOCATH i3 LMIIHAPIB y BEIMKI OIOKCH i LIUILHO

3aKpPUBAIOTH KPUIIIKAMHU.

7.0O1HOYACHO BIOMPAIOTh HABAXKKU I'PYHTY Ha BOJIOTICTh Y Maji OHOKCH.
VY nabopatopii OroKkcH 3 BiIIOpaHUMU 3pa3KaMH 3BaKYIOTh 3 TOYHICTIO JI0
0,001 r.- Benmuki 3BUIBHSIOTH BiAg TPyHTY, a Madi il  BU3HAYCHHS
BOJIOTOCTI CTaBJISATh HA BUCYIITYBaHHS.

O06’emny macy rpyHty (d) Bu3Ha4arTh 3a (PopMyIoro:

d m r
- V cu?,

7ie m — Maca abCOIOTHO CyXOT'o IPYHTY B HEMOPYIIEHOMY CTaHi,T;
V — O6’eM 3paska IpyHTY, CM".

V -

1e T — pajaiyc HIIHIpa,

nD?
*h,CH

4 ”

mrin,a00V =

CM;

h — BucoTa numuapa, cM;
D — giameTp muutiHapa, CM.
Macy aOcoioTHO CyXOoro IPYHTY B IIMJIIHIAPI BUPAxXOBYIOTh 3a

dbopMyI010:

m

& -F)-ng_my)
- MMo_ M4

s T

9

neP, —maca muningpa, r; P,- maca nniiHApa i3 CUpUM IpyHTOM, T;
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m;— Maca 0roKca, T; m,— Maca 0I0Kca i3 CUpUM IPYHTOM, T;
m;— Maca OroKca 13 CyXUM IPYHTOM, T.
3anucu 11 BUBHAYEHHSI 00’ €MHOI Macu IPYHTY BeyTh Y opmi

Taomuist 2.1
JlaHi 1711 BUBHaAY€HHS 00’ €MHOI Macu IpyHTY
e N
. =
~ v S}
o < 2 w ° 2 =
o 2 S S s | | o o E P S 2 -
< 2 g S| o o = IS . XS 2
& S |2 |2 Sl 2328 .| K| Ol |E
R oLOLO“ﬂL%gg-—EE;Z‘%-:OEEE
~ |3 |5 |2 |28 e|C|CFCa 5| BE EE
- =z = =
= |® |5 |2 |2E/c|E|8dE52| B g8 25| E 8
> | £ |5 |E |EX S| 8|89 C8E| a8 S al 5| =
= = = HE| &2 2 e
= > M o s & 2| |l s5Ss|5|55&@>» & ¢g
o, 8—1 o, M 2 s o, = = o = o = o O < > = S
3) O |8 | 82| 8| s | s csE| 0| sB| sE| 58| 5
= & = 3} O | 2|l ol od o 5| o= 9 g .
o) ) < N%oc"@>“ao wgm%.\ow
T |5 |2 |= |=E5|E|=2|=Z8=ZE8a|=8 =80|0O
IluTaHHA VI CAMOKOHTPOJIIO:
1. 3 saxux yacTuH abo (a3 CKIagaeTHCA IPYHT?
2. o Ha3uBaeThCa OyAOBOIO OPHOTO IIAPY IPYHTY, BiJl YOTO BOHA
3AJIEKUTH?
3. Metoau Bu3Ha4YeHHS OyJ0BU OPHOTO MIAPY IPYHTY.
IIpakTuHa podora Ne 3
Tema: «CTPpyKTYypa IPYHTY Ta BOAOTPUBKICTH IPYHTOBHUX
arperartiB»
Meta podoTu: HaBunTtHcs BU3HAYaTH arperaTHUM CKJIaJl IPYHTY.
3aBaaHHA:
1. O3HailoMUTHCA 3 METOJAMKOI BH3HAYECHHSA arperaTHOro CKJIaay
IPYHTY.

2. BuzHauuTu arperatHuil ckiaj IpyHTy 3a metoaukoro M.I. CaBBiHOBa.
. [IpoananizyBaTi OTpuUMaH1 pe3yJabTaTH 1 3pOOMTH  BIAMOBITHI
BHCHOBKU.

Marepiaaum Ta o00JaJHAHHSA: 3pa3KH IOBITPSIHO—CYXOT'O IPYHTY,
Hal0Ilp TPYHTOBHX CHT, TEpe3H, €EMKOCTI JJid TIPYHTY, CTOSIK 3
€JIEKTPOMOTOPOM, IUIIIHAPH, CUTA 3 OTBOpaMHM JiameTrpom 7; 5; 3; 1; 0,5 1
0,25 MM,

W

TEOPETNYHA YACTHUHA
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IcHye nBa MOHATTH Mopdosoriue 1

CTPYKTYpH TIPYHTY —
arpoHoMiuHe. B MopdosioriuHoMy po3yMiHHI XOPOIIIOI0 CTPYKTYpOIO Oyie
ropixyBaTa, CTOBIIYacTa, MPU3MOIMNOAIOHA, TIacCTUHYAcTa Toilo. B
arpOHOMIYHOMY PO3YMiHHI I[IHHOIO OyJie Taka CTPYKTypa, sfKa 3ade3neuye
ONTUMAJIbHI yMOBH BOJHOTO 1 TOBITPSHOTO PEXUMIB IpyHTY. lle
IpiOHOTPYIKYBaTa 1 3€PHUCTA.

3a pO3MIpOM arperariB CTPYKTYpy IPYHTY KIacU(IKYIOTh TaK:
Opuiacta — > 10 MM, TpyKyBato-3epHUCTa (MakpocTpykTypa) — 10-0,25,
posnopoiieHa (MikpocTpykrypa) - < 0,25 mm (3a M.1. CaBBiHOBUM).

CTpyKTypa IPYHTY € OJHUM 3 TOKa3HUKIB Moro pojarouocti. HaibinbIn

I[IHHOIO € TaKa CTPYKTypa, arperaTu sikoi MatoTh po3Mip Big 10 1o 0,25 mm
i TpuBanNMii Yac He PYMHYIOTLCH Y BOAL. [PYHTH, SKi CKIAJAIOTHCSA 3 TAKUX
YaCTUHOK, HA3UBaIOThCA CTPYKTYPHUMH, JUIIE B HUX 3a0€3MeUyeThCs
CIIPUATIIMBUNA BOJHUM, TOBITPSHUN, TOXHUBHUM PEXKHUMH, a TaKOXK
razoo0MiH MIX IPYHTOM 1 arMocdeporo. ToMy Taki IpyHTH, BiATIOBIJIHO,
3a0€3MeuyI0Th ONTUMAaIbHI YMOBHU JJIi POCTY Ta PO3BUTKY POCIHUH, MpHU
00pOOITKY 1X MOTPIOHO MEHIIIE TATOBUX 3yCUJIb, AKICTh OOPOOITKY € OLIBIIT
BUCOKOIO, BOHM TaKOX YCHIIIHO MHPOTUCTOSITH J1i BOJHOI Ta BITPOBOI
epo3ii Ta YIIUIbHEHHIO IPYHTY I'PYHTOOOPOOHUMHU MaIlTMHAMH.

Ha arperatHuii cTaH TpyHTy BIUIMBA€ HOTO0 MEXaHIYHHMM, XIMIUYHUM
CKJIaJl, HasBHICTh OPTaHIYHOI PEUYOBHHHU, POCIWHHHI IOKPHUB, CIIOCOOHU
00po0iTKy. HalimommupeHimmM METOI0M BU3HAUYEHHSI arperaTHOroO CKJIaTy
IpyHTy B naboparopii € wmeroa M.I. CaBBiHOBa 3acHOBaHUW Ha
MPOCIIOBAHHI MOBITPSIHO—CYXOr0 IPYHTY uepe3 Hallp CUT 1 BCTAHOBJICHHS
BMICTY OKpeMHUX (Ppakiliil.

O1IHKY CTPYKTYPHOTO CTaHy IPYHTY HaBeJIeHO B Ta0m. 3.1.
Ta6mus 3.1
[Ikana ajs OIIHKU CTPYKTYPHOT'O CTaHy IPYHTY
(3a C.I. lonroum, I1.Y. baxTinum)

Bwmicr arperaris 0,25 — 10, mMm, % 110 Macu O1iHKa CTPYKTYPHOTO
MOBITPSHO-CYXHUX BOJIOTPUBKHUX CTaHy
> 80 > 70 Bigminani
60—80 55-70 Jo06puii
40-60 40-55 3a10BUILHUA
2040 2040 He3anosuinHUit
<20 <20 [Toranui
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ArperaTHUl CKjJajJ TIPYHTY BHU3HAYAIOTh PI3HUMU METOJAMH.
Hait6inpm mommpeni 3 Hux asa: meton CaBBiHOBa Ta meTona bakieesa.
OOuaBa IIIATHCSA HA JIBI YaCTUHU — CyX€ Ta MOKpE MPOCIIOBaHHSA, IS
KUIBKICHOI Ta SKICHOI XapaKTepUCTUKHU IPYHTY.

Memoo Casginosa.
Xix poooru:

1. BixgiGpaHi B 1oJi1 3pa3Ku JOBOJSATH 1O MOBITPSIHO—CYXOI'O CTaHY.
2. HaBaxky 0,5-2,5 Xr mpocioioTh Kpi3b HalIp CHUT 3 OTBOpaMu
niamerpoMm 10; 7; 5;2; 1; 0,51 0,25 mm.
3. Ha HWXHe cuTO HaASTalOTh MIIJIOHHUK, a BEPXHE 3aKPUBAIOTH
Kkpuiikoto. [IpocitoBaHHS TPOBOAATH MHIISAXOM HAXWUIy CHUT B OJIUH 1
npyruii 01k Bim 5 mo 15 pasi, 371€rka MOCTYKYHOYHM JOJOHEI0 MO Kparo
cuta.Dpakiii 3 KO)KHOTO CUTa 3BAXYIOTh 1 BUPaXOBYIOTh BMICT KOKHOI B
MPOIEHTAaX JO0 B3ATOI HaBaXKW. Macy 1 TpOIEHTHUH BMICT (pakiii
niaMeTpoM 4YacTodok MeHimie (0,25 MM BUPaxoBYIOTh 3a PI3ZHUICIO MIXK
Macor0 HaBa)XKH 1 Macoro BCiX ¢pakilii giamerpoM Ouibiie 0,25 mm.

Moxkpe npociroBaHHS.

1. 3 ¢pakiiii, ogep’aHUX MPU CYXOMY IPOCIFOBaHHI, CKJIAJAI0Th
cepeaHiii 3pa3zok Macoro S50 T, B sIKMi 13 KOKHOI (Ppakiiii, 110 3aJUIInIaCs
Ha CHTI, BIIOUPAIOTH MPOMOPIINHY KUIBKICTh IPYHTY. (y CepeaHii 3pa3ok
HE BKJIIOYAIOTh (Ppakiiiro po3mipom MeHie 0,25 MM, ane npu po3paxyHKax
BPaxOBYIOTb).

2. 3pa30oK BHUCHUIAIOTh Yy JITPOBUN UWIIHAP HAMOBHEHUW Ha 2/3
BHUCOTH BOJOIO 1 3aIUIIaI0Th HA 10 XBUJIUH.

3. Hunieap 3aKpyBarOTh KOPKOM a00 MPUTEPTUM CKIIOM, HAXUJISIOTh
70 TOPU3OHTAJILHOIO TOJIOXKEHHS 1 3HOBY CTaBlATh BepTUKaNbHO. Tak
MOBTOPIOIOTh JIO THUX Mip, TOKU 3 IPYHTOBUX arperaTiB HE BUTICHUTHCS
MOBITPSL.

4. Yepez 10 XBuwiauMH MOWIIHIAP [IOJIWUBAIOTh BOJOI0 JOBEPXY,
HAaKpPUBAIOTH 1 MEPEBEPTAIOTH JIOTOPU JHOM. Y TaKOMY MOJIOKE€HHI 1IbOTO
TPUMAIOTh KIJIbKa CEKyHJ, III00 OCHOBHA Maca arperariB MepeMiCTHIacs
BHU3.

5. Huniaap moBepTaroTh y MOMNEPEIHE TMOJOKEHHS 1 YeKaloTh JOKH
ocsime GyHT. (yeboro poosarh 10 mepeBepTaHsb).

6. 3aHypIOIOTh LWJIIHIP y BOAY HajJ HAaOOpOM CHUT, BUMMAIOTH Mif
BOJIOIO CKJIO 1 TOBUIBHO BOJSATH HAJl BEPXHIM CUTOM JJii PiBHOMIPHOTO
posmoaury arperatiB. Uepes 40—60 c, sk yci arperatu JiaMmeTpoM OijiblIiie
0,25 MM OoCAIyTh Ha CUTO, IIUJIIHP 3HOBY 3aKPHUBAIOTH M1 BOJIOIO CKIIOM 1
BUNMAIOTh.
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7. IlepeHeceHi arperaTy MpOCilOTh i BOJOK Ha CUTax 3 OTBOpPAMH
miameTtpom 5; 3; 2; 1; 0,51 0,25 mm. PiBers Boau B mocyAuH1 Ma€e OyTH Ha
5—6 cM BUIIIUM B1J] O0pTa BEPXHHOTO CUTA.

8. Habip cuT noBiibHO MiJIHIMAIOTh Ha 5-6 CM, MIBUJKO OMYCKAIOTh
noHu3y Ha 3—4 cM. Y TakoMmy MOJIOKE€HHI cUTa TpuMaroTh 2—3 ¢ micis 10
KOJIUBAHb JIBA BEPXHIX CUTA 3HIMAIOTh, 4 OCTAHHI CTPYIIYIOTh 111€ 5 pa3iB 1
BUMMAIOTh 3 BOJHU.

Memoo bakuwieesa. BuzHaueHHs arperaTHoOro CKJIaay 3a JOMOMOTORO
npunany bakimieeBa (puc. 3.1), sskuii MexaHiyHO KoJiuBae cuta. Ilpunan
CKJIAJIA€ThCS 3 YKPIIJICHOTO Ha MiACTaBIl CTOSIKA 3 €JIEKTPOMOTOPOM 1
THI3/A. Y THI3J]a BCTABISIIOTh HIIIHAPH, K1 3BEPXY 3a JIOTTOMOT0I0 TBUHTIB
3aKpUBAIOTh KPUIIIKAMH 1 TYMOBUMH ITpoOKaMu. ['Hi3/1a 3 €1€KTPOMOTOPOM
3’€IHYIOThCS 3a JOMOMOTIol0 1martyHa. Jlo mpuiaay J0Ja€ThCsl KOMIUIEKT
CHUT 3 OTBOpamu aiameTpom 7; 5; 3; 1; 0,51 0,25 mm.

Xix poooru:
1.T'oTyr0Th CepeHI0O HaBaXKy Macolo
25 r. (JIx 1 3a meromom CaBBiHOBA,
HWIHAPYH BUWMAKOTh 3 THI3L i

1-mizcraska;
2-rymoBa npoGka;

immmre | BMIIIYIOTB Ha MIJCTaBKY).
rommooon | 2. 3HIMAKOTh ~ KPUIIKK  LWIIHJIPIB,
sm .. | HAIMBAIOTH B HMX BOAM TPOXM OilbIle

3a TIOJIOBUHY BHCOTH, BCTaBJISIFOTH
Ha0Ilp CHUT, BHCHUIIAIOTh CEpeaHIN
3pa30K 1 3aKPUBAIOTh KPUIITKAMH.
3.Yepe3 OTBip y KpHUIIKaX y MUTIHIPU
J0JIUBAIOTh BOAY, SIKa 3aBMSKU CHEIIaJbHOMY MPUCTPOIO CTIKAE IO
CTIHKax 1uiiHapa. OTBOPU 3aKpUBAIOTh MPOOKAMHU, ITUIIHJPU CTABISATH Y
THI3/a 1 BMHUKAIOTh TPHIIaI.
4.Yepez 12 XBUIWMH TPOCIIOBAHHSA 3aKiHYYIOTh. [Ipuiian BUMHKAIOTH,
HWIHAPYA BUMMAKOTh 1 CTaBIATh Ha IIJACTaBKy. Boay i3 IumiHApIB
3JMBAIOTh YEPE3 CKIIAHI TPYOKH, BUMMAIOThL i pO30MpaloTh cuta. I pyHTOBI
JaCTOYKH, IO 3IMINMINCh Ha CHUTaxX, 3JMBaloTh y ¢apdopoBi HaIlKH,
BUCYIIIYIOTh JIO TOBITPSIHO—CYXOT'O CTaHy, 3BaXYyIOTh 1 BUPAXOBYIOTh BMICT
arperariB KO>XHOT (hpakiii.

ITuTaHHAa 1J CAMOKOHTPOJIIO:
1.Yum cTpyKTypa IpyHTY BIIPIZHAETHCS B MOTO CTPYKTYPHOCTI?
2.111o Take rpyHTOBUI arperat?
3. Arperatu SKOTO PO3MIpy MarOTh HAWOLIBIITY I[IHHICTH 3 arpOHOMIYHOI
TOYKH 30py?

Puc 3.1. Ipunaj bakimeesa
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PO3JILI 2
®I3UKO-MEXAHIYHI BIACTUBOCTI IPYHTY

IpakTuyna podora Ne4
Tema: «IlnacTUYHICTH TPYHTY»
MeTta po6oTu: HapunTucs Bu3Ha4aTH MJIACTUYHICTD TPYHTY.
3aBaaHHA:
. O3HallOMUTHCS 3 METOJIMKOIO BU3HAYEHHS IJIACTUYHOCTI IPYHTY.
2. BU3HauyuTH TIUIACTUYHICTh TIPYHTY 3a METOIUKOI ATrepbepra Ta
BacuiibeBa
3. IlpoanamnizyBaTd OTpHMaHi
BHCHOBKH.
Marepiaaun Ta oOgagHanHs: (apdopoBl ab0 MeTaleBl YallKH,
OamancupHuil KoHyC BacuibeBa, OroKcH, MeTalieBUi KOHYC Macow 76 T,
M1JICTaBKa 1 METAJICBUU CTaKaH JA1aMeTpOM 4 CM 1 BUCOTOIO 2 CM.

p—

pe3yJbTaTd 1 3poOuTH BIJIMOB1THI

TEOPETUYHA YACTUHA

Il1acTUYHiCTh — BJIACTHUBICTH BOJIOTOTO TPYHTY HAOyBaTH IEBHOI
dbopMu ©O€3 YTBOpPEHHS INUIMH 1 30epiratd 1i IMiCias MNPUIUHEHHS
30BHIIIHBOT 1.

3aieXuTh BiJ BOJIOTOCTI, MEXaHIYHOTO, XIMIYHOTO 1 MIHEPAIbHOTO
CKJIQy TPYHTY.

Benmuuuny 11 BUMIPIOIOTH YHCIOM IIJTACTMYHOCTI, SIKE JIOPIBHIOE
pPI3HHUIII MDK BOJIOTICTIO TPYHTY 3a BEPXHBOI 1 HIDKHBOI MeEXI
MJIACTUYHOCTI.

3a 4YKCIOM TUIACTUYHOCTI ATTepOepr MoJLIse BCl IPYHTH HA YOTUPH
Kateropii (tabi. 4.1).

Tabnuns 4.1
Kiacudikarrist rpyHTIB 32 YHCIIOM IIACTUIHOCTI

) . ) MexaHIuHU#A CKIIaa
Yucno nnactuyHoCcT! | [ImacTuyHICTh TPYHTIB
IPYHTY
0 Hennactuuni ITicok
0-7 CnabomiacTuyHi Cymicok
7-17 [Tnactuuni CyrimHoK
>17 Bucoxkormiactuusi ['muna

Yucno mractuaHocTi 7—17 € onTUManbHUM 71 00pOOITKY PyHTY.

BepxHsi Meka MJIaACTHYHOCTI-

IJTACTUYHOTO CTaHy MNEPEXOAUTh Y TEKYUHI.

BOJIOTICTD,

3a SKOI TpYyHT 13
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Jns i1 BU3HAYEHHS HaMOULIBII YacTO 3aCTOCOBYIOTH JBa METOMM:
AttepOepra 1 Bacunbena.

Memoo Ammepoepza.
Xix pooorn:

1. HaBaxky rpyntry 20-30 1, po3TepTy B CTYyMIll 1 MPOCISIHY 4Yepe3
CUTO 3 OTBOpaMHu JiamMeTpoM | MM, BucumawTh y dapdopoBy ado
METAJIEBY YAIIKy JlaMeTpoM 12 cM.

2. 3pa3ok peTeNbHO 3MINIYIOTh 3 AUCTHUIBLOBAHOIO BOJOIO JO CTaHy
rycroi mactu. Yamky MmUIBHO HAaKpUBaIOTh, 4Yepe3 J00y 3pa3ok IIe pa3
MEePEMIITYIOTh, PO3PIBHIOIOTh MO AHY yamku mapoM 1 cm. Hoxem abo
CIeliaTbHUM JIEPEB’ THUM IIITIaTeNIeM pOOJISATh MIUTMHY, PO3AUISIOUN TAaKUM
YUHOM 3pa30K Ha JBi piBHI yacTuHM. Illupuna miinmuau Ha aH1 1-1,5 MM,
Ha MOBEPXHI 3pazka — 2—3 MMm.

3. Tpuul CHUIBHO BHAPSIOTH MO JHY 4Yallku abo 3pa30K Tpudl
KUJAIOTh 3 BUCOTH 6 CcM. SIKIIO micis 1IbOTo OOMABI YACTHHU 3’ €IHYIOThCS
Ha BHCOTY | MM IO JIOBXKHHI IIUIMHKA HE MeHie 1,5-2 ¢M, TO BOJOTICTb
JAHOTO 3pa3ka BIATNOBIJIAE€ BEPXHIM MEXI IJIACTUYHOCTI. 3a BiJACYTHOCTI
Takoro 3’€JHAaHHS JO 3pa3ka JOJal0Th TPOXH BOJU, PETEIBHO
MEePEMIITYIOTh 1 10CIIJT MPOJOBKYIOTh. SIKIIO B IPYHTI HAJJIMIIIOK BOJIU, TO
3’€IHaHHS BIAOYBA€THbCS BXKE MICISA TMepuioro abo Ipyroro yaapy 4uu
maalHHA.

4. 3pa3ok MmiACYHIyIOTh ab0 J0Jal0Th TPOXH CYXOTO IPYHTY,
NepeEMINIYIOTh 1  NPOAOBXKYIOTH  JOCHIKEHHA. SKimo  moTpiOHa
3BOJIOKEHICTh JIOCATHYTa, 13 wyamku Oepyts 10-15 1 dyuty s
BU3HAYCHHS BOJIOTOCTI.

Memoo Bacunvesa. BuxopucTOBYIOTh OallaHCUPHUN  KOHYC

z T Bacunbena (puc.4.1).Bin
2-pyuKa; CKJIQJAETHCSI 3 METAIIEBOI0 KOHYyCa
3-koHYC, .
PR Macorw 76 1, BHCOTOKO 25 MM 1

S-migcraska. | xkyToM 3 BepmuHoo 30°. Ha
Bigictani 10 MM BiJg BEpIIUHH €
! KpyroBa MiTKa. YTopi KOHYC Mae€
pyYKy, a [JIi BEpPTUKAIBHOTO
BXO/DKEHHSI B TPYHT O1JI1 OCHOBH
3MOHTOBAHO OaTaHCUPHUM
MPUCTPIN 13 METAJIEBUMU PYUYKaAMHU.
J1o KOMILJIEKTY BXOJMWTH MIJCTaBKa 1 METaJeBHil CTakaH glaMeTpoM 4 CM 1
BHCOTOIO 2 CM.

N\
xﬁ\‘&\b\\\\k\\\

Puc. 4.1. banancupruil kouyc Bacuinesa
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Xix pooorTn:

1. 3pa3ok rpyHTy TOTYIOTh Tak, sK 1 y mertoai ATtrepoepra, i
IIEPEHOCATh MOr0 B CTAKaH.

2. IloBepxHIO peTEIbHO BUPIBHIOIOTH, 1 B IIEHTP1 CTaKaHa CTaBJIATh
OaJlaHCUPHUM KOHYC, SKWM 3JIeTka 3MaIllyloTh BazemiHoM. Ilig miero
BJIACHOI Macu KOHYC BXOJIUTh Yy IPYHT. SIKII0 3a 5 C BiH yBIifjie TOYHO 1O
MITKY, TO BMICT BOJIOTH B IPYHTI BIINIOBIJIa€ BEPXHIM MEXI1 MIACTUYHOCTI.
Sxmo rmnbuHa BXOKEHHS KOoHyca Outbmie 10 MM, TO TpyHT MiACYIIYIOTh
a00 10J1al0Th CYXOTO IPYHTY , @ SIKIIIO MEHIIE, TO 10/Ial0Th BOJIH.

3. I'pyHT mepemiinyoTh 1 TPOJOBXKYIOTh JOCTIJKEHHS 0 TUX TIp,
MOKM TJIIMOWHA BXO/KEHHS KoHyca Oyae mopiBHioBatu 10 mMm. Komum
JOCSITHYTO TAaKOTO CTYNEHS BOJOTOCTI, O€pyTh HaBaXXKy TIPYHTY 1
BU3HAYalOTh MOr0 BOJIOTICTh, sika OyJie JOPIBHIOBATA BEPXHIA MEXi
MJIACTUYHOCTI.

HukHA MeKa MIACTHYHOCTI— CTaH 3BOJIOKEHHS TPYHTY, 3a SKOTO
3pa30K MOKHA CKPYTUTHU B IIHYP AlaMeTpoM 3 MM Oe3 YTBOPEHHS B HHOMY
TpintyH. J7s 1i BU3HaAYeHHS HAWOLIBII YacTO 3aCTOCOBYIOTH JBa METOMIM:
MeToJl AtrepOepra ta Meto]1 Bacusbena.

Memoo Ammepoepza.

Xix podooru:

l. I'pyHT TpoxXu MIiACYyUIyIOTh, 200 JI0JaIOTh /10 HHOTO MOBITPSIHO-
CyXH#l TPYHT, MEPEMINIYIOTh 1 pOOJSATH KYJbKY naiamMeTpoM | cm, sKy
dbopMyIOTh Ha CKJII B IIHYp JiaMeTpoM 3 MM. SIKIO MIHYp HE
PO3MATAETHCA, TO 3 IPYHTY 3HOBY POOJIATH KYJIbKY, a 3 HEl IHYP.

2. [ToBTOPIOIOTH AOTH, TTOKU IPYHTOBUM IITHYP MPH PO3KOUYBaHHI HE
MOYHE PO3MAIATUCS HA IIMATOYKH 3aBHOBXKKH 8—10 MMm.

3. ImaTouku 30uparoTh y OIOKC 1 BU3HAYAIOTh BOJIOTICTH IPYHTY,
sIKa Ma€ BIAMOBIIATH HUKHIN MEXI1 MJIACTUYHOCTI.

Memoo  Bacunveéa. BUKOPHUCTOBYIOTH OalaHCUPHUM  KOHYC
BacunbeBa, 110 majae Ha MOBEPXHIO I'PYHTY 3 BHCOTH 34 cM I Ji€r0
BJIaCHOI Macu. BosioricTh IpyHTY, 3a K01 KOHYC 3aHYPIOETHCA TOYHO Ha 10
MM, BIJIIOB1Ia€ HIDKHIA MEXK1 INTACTUYHOCTI.

Uucno minactuynocti (W) BU3HAYAIOTH SIK PI3HUINI0 MiX BEPXHBOIO
(W) 1 HmkHBOIO (W) MEXero TIJIaCTUYHOCTI.

W=W,_W,

ITuTaHHA 1J CAMOKOHTPOJIIO:
1. OnTuMalnbHe YKCIIO INIACTUYHOCTI JJIsl POBEJCHHS 00pOOITKY IPYHTY?
2. BiAMIHHOCTI HOKHBO1 Ta BEPXHBHOT MEXK IJIACTUIHOCTI
3. dxi BuaM rpyHTIB HAJICKATh 10 HETUIACTUIHUX
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IpakTuuna podora Ne §
Tema: «JIMIKICTH TPYHTY»
Meta po6oTu: HapunTucs Bu3Ha4aTH JUIKICTh IPYHTY.
3aBaaHHA:
. O3HallOMHUTHCS 3 METOJIMKOIO BU3HAYEHHS JIUMIKOCTI IPYHTY.
2. BU3HauuTH JMOKICT, TPYHTY 3a MeToaukoro KadyumHchkoro Tta
Binencekoro.
3. IlpoananizyBaTd OTpUMaHi1 pe3yJbTaTH 1 3pOOUTH BIJIMOB1THI
BHCHOBKH.
Marepiagu Ta 00JaJHAHHS: BHUJI03MIHCHI TEXHIYHI Barv, JHUCK,
CTaKaH, CUTO 3 OTBopamu giameTpom 0,25 MM, IITaTeNb.
TEOPETHYHA YACTHUHA
JInnkicTb— BIACTUBICTh IPYHTY NPUJIUIIATH Y 3BOJIOKEHOMY CTaH1
70 pI3HUX MpPeIMETIB. 3aJIeKUTh BIJ] MEXaHIYHOTO CKIIaIy, CTPYKTYpH,
BOJIOTOCTI IPYHTY, BMICTY TYyMYyCy, KUIBKOCTI YBIOpaHUX OCHOB.
OnHOBaJIGHTHI KOTOHM 301IbIIYIOTH II€M IMOKa3HUK , OaraTOBaJICHTHI -
3MEHIYIOTh. 3a 301IbIIIEHHS BOJOTOCTI, MMOYMHAIOYN B i1 MiHIMaJIbHUX
MOKA3HUKIB, JUIKICTh IPYHTY 30UIBLIYETHCS JO TMEBHOI MexXl. 3a
MOJATIBIIOTO 30UIBIIEHHS] BOJOTOCTI I'PYHTY 1 MOSIBI HAa KMOro MOBEPXHI
BUIBHOI BOJAM JIUMKICTh TOYHMHAE 3MEHITYyBaTHCS.JIUTIKICTBIPYHTY
BU3HAYaIOTh HA 3pa3Kax 13 MOPYIICHOIO 1 HEMOPYIIECHO 0YI0BOIO.
Busnauaerbcs npuradom Kauuncokozo (puc.
5.1), mo sBuse co0OK BHUIO3MIHEHI TEXHIYHI
Baru. JIiBy 4aliKy 3aMiHEHO CTEpKHEM, Ha
HIDKHBOMY  KIHIIl SIKOTO 3HaXOJWUTHCS JIUCK
mwromero 10 cM. Jlucxk BHTOTOBIISIIOTH 31 CTalll,
JaTyHl, jAepeBa abo rymu. Ha mpaBy wamiky
Mas. 5.1 Tipwiaa Kawscssoro | CTABJISITH CTAKAH JUIA IICKY, Y TAKOMY IIOJIOXKCHHI
TepEe3u YPIBHOBAXKYIOTb.
Xix poooru
1. bepyts 100 T MOBITPSHO—CYXOTO TIPYHTY, IPOCIIOIOTh YE€pPE3 CHUTO 3
TiaMeTpoM OTBOPIB 1 MM, BMIIIYIOTh y dhapopoBy Hamiky 1 JOBOJATH J10
B1INOB11HO1 BoJiorocti.( Hampukiasn, sKimo MakCHMaldbHa TirpOCKOIYHA
BOJIOTICTb IPYHTY CTaHOBUTH 4%, MOTPIOHO BU3HAYMUTH JIUIKICTh IPYHTY
BoJsioricTio 20%. Y 1poMy pasi 10 HaBaXXKU (QyHTY Tpeda aoautu 16 mi
BO/JIN).
2.IpyHT peTelbHO MEPEMINIYIOTH IO OJHOPIAHOI MacH, HEPEHOCATH Y
bopMOUKY, MOBEPXHIO BUPIBHIOIOTH 1 (HOPMOUKY MIJACTABIISIIOTH MiJ JUCK

npuIay.

p—
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1. BignycTuBIM apeTup, Ha TUCK KJIaayTh BaHTax Macoro 200-300 r s
Kpamoro npwimnanHs rpyHty. Yepes 30 ¢ BaHTaX 3HIMAIOTh 1 B CTakaH
00€pEeKHO HACUNAIOTh MAJMMH TMOPILISIMA IICOK JO MOMEHTY BIJIPHUBY
JIMCKa B1Jl IPYHTY.
2. ITicok 3BaXyIOTh 1 BUPAXOBYIOTh TOKA3HUK JUIIKOCTI (A) 3a hopmyIoro:
P r
S’ em?

ne P - mpukiagene 3ycuiuist Juisl BIApUBY IJIACTUHU Bij IPYHTY (Maca
MICKY), T;

mD*

S - mroma miacturn (4 ), cM>

JIMTIKiCTh BHM3HAYAIOTh MPU PI3HUX MOKA3HHUKAX BOJOTOCTI IO TOTO
MOMEHTY, KOJIM IPYHT YK€ He Oy/ie PUIunaTh 10 JTUCKa.

Jlns BU3HAYEHHS TPYHTY 3 HEMOPYIIHOIO OYI0BOIO BiaiOpaHuUid
3pa30K CTaBJSATh y BaHHY JJI KaniasipHOTro HacuueHHd. [licist HacuueHHs
70 TIOBHOT BOJIOTOEMHOCTI BHW3HAYAIOTh JIMIKICTh TPYHTY TaKUM Ke
crocobom, sIK 1 B 3paskax 13 mopymieHoro OyaoBoro. IloTim 3pasok
MOCTYIIOBO IMMIACYIIYIOTh 1 BH3HAYaIOTh JIMMKICTh 3a PI3HOTO BMICTY
BOJIOTH TIOKU IPYHT HE Oy/1e MPUIUIATH 0 JIUCKa.

Ha ocHOBI ojepkaHMX [JaHWUX MOXKHaA T0OymyBaTh rpadik
3QJIEKHOCT1 JIMIIKOCTI IPYHTY BiJl HOTO BOJIOTOCTI.

M.A. KaunHCbKui pO3MOAUINB IPYHTH 32 BETUYUHOIO JIMIIKOCTI TIPH
KamiJsipHOMY 3BOJIOJKEHHI Ha IT’SITh KaTeropiit (tadu. 5.1).

Tabomurs 5.1
Kiacudixkaitist IpyHTIB 3a JUIKICTIO
JIMIKICTB TPYHTY, r/cM” Kareropis
>15 ['paHUYHOB’ I3KU I
5-15 Jyxe B’ si3kuit
2-5 CepenHbOoB’ I3KUH
0,5-0,2 C1a00B’ A3Kkui
0,1 -0,5 Po3cumuacrtuii

®dizuyHa cHijlicTh IPYHTY— CTaH, NMPU SKOMY TPYHT MiJ JI€IO
pOoOOYNX OpraHiB IPYHTOOOPOOHHUX 3HAPSAL PO3IAMAETHCS HAa T'PYAOYKH
po3mipom 0,5—10 mm 6e3 Opuit, muiy.

Takuit cTaH HacTae mpH BIAMOBIAHIA BOJIOIOCTI, KOJIU OMIP IPYHTY
pobourM opraHaM HaWMEHIIUMM, 1 B HBOMY CTBOPIOETHCS HANWOUIbII
CIIPUATIIMBE CITIBBIAHOIICHHS M1 TBEP1010 (ha3010, BOJIOIO 1 TOBITPSIM.

IcHye KiJIbKa METO1B BU3HAUYCHHS (Pi13MIHOT CILJIOCTI.
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Oxomipuuit memood. bepyTb y XMEHIO IPYHT 1 CHJIBHO HOro
CTHUCKYIOTh. SIKIIIO TOMDK MalibIliB 13 TPYHTY HE BHUCTYMAaE BOja, a
yTBOpPEHA CTUCKAHHSAM TpyJKa CKMHYTa 3 BUCOTU 1,5 M, po30uUBaEeThCS Ha
IpiOH1 TPYIOYKHU — IPYHT CITUIHA.

Memoo Binencvkozo. Meton 06a3yeTbCcsi Ha BU3HAYEHHI BOJIOTOCTI
CTPYKTYPOYTBOPEHHSI— BOJIOTOCTI, MPU SKIA yTBOPIOEThCA HaO1IbIIA
KUIBKICTh arpOHOMIYHO I[IHHUX arperaris.

Xix podoru:

1. 'V dapdopoBi yanmiku BMIIIYIOTh HABaXKH MOBITPSHO-CYXOTO
rpynty no 50—100 r, mpocisiHOro Kpi3b CUTO 3 OTBOpamu Jiamerpom 0,25
MM. [Ipm HaBaxmi 100 r y gamky monauBaioTh Boay — 15; 25; 30; 40; 45;
50; 55; 60 .

2. Oppa3zy micisi AOJUBAHHS BOJY €HEPriiiHO MEPEMINIYIOTh il 3
IPYHTOM 3a JIOMIOMOTOI0 IImaress abo JIONATOYKW JO0 MPUIIUHEHHS
YTBOPEHHSI arperaris.

3. T'pyHT BUCYLIYIOTH /IO MOBITPSIHO-CYXOT'0 CTaHy, MPOCIIOIOTH (3
KOKHOI YaIlk¥ OKpEeMO) 4epe3 cuTa 3 OTBOpaMmH aiameTpom 7; 5; 3; 1; 0,5;
0,25 mm.

4. 3anuiikyd ~arperatiB  Ha  KOXHOMY CHUTI 3BaXYIOTh 1
BUPAaXOBYIOTh Macy cymu arperariB Big 0,25 mo 10 mm. Bomoricts
CTPYKTYpPOYTBOPEHHS OyJie Ta, 0 3a0e3Meunia yTBOPEHHS MaKCUMAJIbHOT
KUIbKOCTI arperariB giametpom Bia 0,25 1o 10 mm.

Koedimient crpykrypoyrBopeHHs (K) wmokHa BH3HAUMTH 3a
dbopMyI010:

C

B,
neC — maca arperartiB rpyHTy Bijg 0,25 10 10 MM, T;
B — maca arperaris menmie 0,25 1 61abmie 10 mm,r.
I[IuTaHHs 1151 CAMOKOHTPOJIIO:
. OnTumanbHa JUIKICTh TPYHTY JJIs1 TPOBEJICHHS! 00pOOITKY TPYHTY?
. Knacudikartiist TpyHTIB 3a JIMIKICTIO.
. [Ipn sx¥X MOKa3HUKaX BOJIOTOCTI BUBHAYAIOTh JTUIKICTh TPYHTY?

[E—

W N

IIpakTuuna podora Ne 6

Tema: «TBepaicTh TPyHTY»
MeTta po6oTu: HapunTucs Bu3Ha4aTH TBEPAICTh IPYHTY.
3aBaaHHA:

1. O3HalilOMUTHCS 3 METOJUKOIO BUZHAYEHHS TBEPAOCTI IPYHTY.
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2. BuzHauuTd TBEPAICTh TIPYyHTY 3a MeTOAMKO KauuHChKOrO Ta
PeBsikina.
3. IlpoananizyBaTid OTpUMaHi pe3yJbTaTh 1 3pOOUTHU BIJIMOB1JTHI
BHCHOBKH.
Marepiaaun Ta o0JIaAHAHHS: 3pa3Ku TMOBITPSHO-CYXOTO IPYHTY,
Ha0lIp IPYHTOBUX CUT, TEPE3U, EMKOCTI JJIsl IPYHTY.
TEOPETHUYHA YACTHUHA

TBepaicTb— BIACTUBICTH TPYHTY YHHUTH OIIp IPOHUKHEHHIO B
HBOT'O OYJIb-SIKOTO TIPEAMETA.

BumiproeTsest B Kr/cM”. Brcoka TBepaicTh 4acto OyBae MPUUMHOIO
3HMKEHHSI CXOOCTI BHUCISTHOTO HACIHHS, YWHUTH MEXaHIYHHH OIIIp
PO3BHUTKY KOPEHEBOI CUCTEMHU POCIHUH, € TPUINHOO MOTIPIICHHS BOIHOTO,
MOBITPSIHOTO 1 TEIJIOBOTO PEKUMIB IPYHTY. 3aJIeKUTh BiJl MEXaHIYHOTO 1
XIMIYHOTO CKJIaJy, BOJIOTOCTI IPYHTY, BMICTY TYMYyCYy 1 yBIOpaHUX OCHOB,
BiJl 00’ €MHOI MacH 1 CTPYKTYpHU IPYHTY.

J71st BU3HAYEHHS TBEPIOCTI BUKOPUCTOBYIOTH TBEPIOMIPH.

Teepnomip Kaunncwekoro. [lopratuBHMil ipuiaj i€ 3a MPUHITATIOM
peBoJIbBEpa (CUIIOK CTUCHYTOI MPYKUHHU IUTYHKEP MPOHUKAE B ITPYHT).

[lpunan ckiIagaeTbess 13 MWNHAPUYHOTO KOPIyca, IO 3HUBY
3aKpUBAETHCS HArBUHYYBAHHSIM OIOPHOTO JHCKAa 3 OTBOPOM JIJIst
IIyHXepa. 3BepXy KOPIYC 3aKPUBAETHCS TOJIOBKOIO, BCEPEMHI SIKOTO €
FBUHT 13 pyxoMuMmu InaiOamu. BcepenuHi Kopiyca BIIBHO PyXa€eTbCs
MOPIIEHb 3 POOOUOI0 MPYKUHOIO Ha HbOMY. Ha HIKHIN KIHEIb TOPIITHS
HAarBUHYY€ETHCS TUIYHXKEP JOBXHHOI 60 MM 1 IUIONICI0 MOMEPEYHOrO
nepepizy 0,2 cm2. Ha kopmyci € mkajna 3 MUIIMETPOBUMHU MO 1IKaMu Bif 0
10 60 MM BIAMOBIAHO 0 MaKCMMAaJbHOTO XOAy IUTyHkepa. [lokazaHHs
3HIMaIOTh 3a JIOMIOMOTOI0 PYXOMOTO KUIbISI—TIOKa3HHUKA: J[0 KOMIUIEKTY
npuwiaay I0Jal0Th poO0Yl MPYKUHU, [0 MOXKYTh CTBOPIOBATH 3yCHILIA Ha
myrxep 0,6; 2; 3; 4; 6; 8; 12; 16; 18 kr, 1 BU3BHa4YaIbH1 TaOJIHIII.

Xix poooru:

1. B kopmyc TBepaoMipa BCTaBISIOTH BIANOBIAHY TMPYXUHY 1
3arBUHYYIOThH BIAMOBIIHUM TUTYyHKEp. CTaBISITH TBEPAOMIP BEPTUKAIBHO 1
HAJIaBJIIOIOTh Ha HbOTO TaK, 00 TUTYH)KEP MOBHICTIO YBIUIIIOB y CEPEIUHY
KopITyca.

2. llocraBuBmiM mpwiaJ HAa MNOBEPXHIO IPYHTY, HATHUCKAKOTh Ha
KHOTKY, 1 TUIYHXKEp MiJ JI€I0 MPY>KUHU OPOHUKAE B (PYHT Ha TMEBHY
TJIHONHY.

3. Yepez 30 cekyHa 3a JOMOMOTOIO KUIBIA-TIOKA3HWKA Ha IITKaJl
3HIMAIOTh MOKAa3HUKU. 3a BU3HAYAJIBHOIO TAOJMIICIO Uil JAHO1 MPY>KUHU
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3HAXO/SATh BIIMIOBIIHE 3HAYEHHS OIOPY IPYHTY.

4. TIoMHOXXUBIITM HOTO Ha KOE(DIIIEHT 5, OJEPKYIOTh IOKa3HUK
TBEPIOCT] IPYHTY 3 po3paxyHKOM Ha | cM’. TBEpHICTH BH3HAYAIOTH Y
JECATUPA30Biil TOBTOPHOCTI.

Teepoomip  Pegakinallpunang HatuckHOro TUIy. PobGouoro
YaCTUHOKO € IUTYHXEp J1aMeTpoM 2 CM, SIKMl HarBUHYYIOTh Ha HIDKHIN
KiHelb mToka. Jlo nmpuinaay 10/1ar0ThCsa 3MIHHI BUMIPIOBAJIbHI MIPYKUHH 3
miameTpoMm Apoty 3; 4; 5 mMm. TBepaoMip mae camomucelb, 0 (IKCye
OMip IPYHTY 3a MIPOHUKHEHHS B HHOT'O TLTyHXKEpa

Xix pooorn:

1.  TBepaomip CTaBJISATh Ha IPYHT CTPOTO BEPTUKAIBHO 1, HATUCKYIOYHU
Ha pyYKy MPUIIaly, BBOJSATH IUTYHXKEP y TPAHT, MPYKUHA CTUCKAETHCSA
MPOMNOPIIIHHO OMIOPY, 10 YUHUTH IPYHT.

2. Ha ctpiumi MiniMeTpoBOro mamnepy oJiBiieM (PIKCYeThCs BIAMOBIAHA
KpHBA, 3a SIKOI0 BUPAXOBYIOTh CEPEIHIO BEIWUYMHY BIIXUJICHHS (MM) Bij
HYJILOBOI JIHII.

3. BenuuuHy 3ycwuis (Kr) JJisi CTUCKAHHS NPy XWHU HA 1| MM MHOKaTh
Ha CEPEJIHIO BEJIMYMHY BUCOTH 1 OJIEPKYIOTh CEPEJIHIO BEIUYUHY OIMOPY
rpyHTy. I[loKa3HUKOM TBEpPAOCTI IPYHTY OyJi€ BiJHOIIEHHS CEPEIHbOL
BEJIMUHHH ONOPY IPYHTY 10 ILIOLIi IUTyEXKepa (Kr/cM’).

M.A. KauuHChKUU 3a TBEPIICTIO PO3AUIMB IPYHTH Ha IIICTh
KaTeropii (tadiu. 6.1).

Tadomurs 6.1
Kiacudikairist rpyHTIB 32 TBEPAICTIO
TBepiCTh IPYHTY, KI/CM Kareropis rpyHTYy
>100 .
3nuTuii
50-100 .
Hyxe 3muTuii
30-50 [H1impHMHA
20-30 [IinpHYBaTHH
10-20 ITyxkyBaTuu
<10 [Tyxxuit
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PO31J1 3
BOJIHI BJACTUBOCTII'PYHTY

IpakTuyna podora Ne7

Tema: «BoJioricts rpyHTY»

Meta po6oTu: HaBunTucs BU3Ha4aTH BOJIOTICTh IPYHTY.

3aBaaHHA:

1. O3HallOMHUTHCS 3 METOJIUKOIO BU3HAYEHHS BOJIOTOCTI IPYHTY.
2. IlpoaHanmizyBaT OTpUMaH1 pe3yiabTaTH 1 3pOOUTH BIJIMOBIJTHI
BUCHOBKH.

Marepiaan Ta o006JagHaAHHS: BHJAO3MIHEHI TEXHIYHI Baru, IHCK,

CTaKaH, CUTO 3 OTBOpaMH AiameTpoM 0,25 MM, IImaTeb.
TEOPETUYHA YACTHUHA

Bomoricte TpyHTY — KUIBKICTH BOJM, B HBOMY, BHpPaXKE€Ha B
MPOIIEHTaX J0 Macu aOCOJIOTHO CyXOro I'PyHTY (Baroma) abo 0 00’eMy
IpyHTY (00’ €MHa).

[Tokasnuk nuHamiuauii. CTpOKM BU3HAYEHHS MOB'S3YIOTH 3 (pazamu
PO3BUTKY POCJIHMH, a00 31 CTPOKAaMHM BUKOHAHHS OKPEMHUX arpOTEXHIYHHUX
3aXO0/iB.

[lepeBaxkHa  OUIBIIICTH  ICHYIOUMX  METOIIB  0a3yeTbcs  Ha
MOMEPEIHbOMY BiOOpI IPYHTOBUX 3pa3KiB 13 HACTYNHHUM IX aHalli30M
Oe3nocepeHbO B Mol abo B JlabopaTopii. 3pa3ku ISl BU3HAYCHHS

_. . BOJOroCTi MOXHa OpaTh 3 TIPYHTOBHUX

T ‘-—fit PO3PI3IB, 3a3/1aIeTiab 3HSBIITN

[l .ﬂ MJICYIICHHH 1ap TOBIIMHOIO 4—5 cM, abo

h 3a  gomomororw  Oypa (puc. 7.1).

CknagoBUMHU 4YacTUHAMHM Oypa € pixyua
poOoua yacTuHa, ITaHTa 1 pydKa.

" 3pa3ku  TPyHTY MJI1 BU3HAYEHHS
i : BOJIOTOCTI B1I0MPAIOTH MOIIapOBO,
B B . .

Puc. 7.1. BypH /1A BixGupasmn 3paska #a BOJIOTicTs 3aJICKHO BlI[ ITIOCTABJICHO1 MECTHU

A-6yp Kaumncexoro; . .. 6 o

B-6yp I3mail 2

B_ﬁ;’;” ée::;zi‘:’m ,Z[OSJII,Z[)KGHHH. BlI[l paHuM 3pa30K IPYHTY
BUIMAIOTh 3 oypa, pEeTENIbHO

MepeMIITyOTh, 3alOBHIOIOTH HHM OIOKC Ha 2/3 00’emy 1 IIJIBHO
3aKpUBAIOTh KPHUIIKO0. BigbupaT 3pa3zok mMOTpiOHO MIBUIKO, 3aXUINAI0YN
Horo BiJ] BITPY, COHIIS 1 JOIILY.

KinpkicTs moBTOpEeHH 3-5 paszona.

Cepen BIIOMHX METOAIB BH3HAYEHHSI BOJIOTOCTI TIPYHTY MOXKHA
BUIUINATH:
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Oxomipnuit memo0.(HalO1IbIll HETOYHUM). 3aCTOCOBYETHCA IIPU
BUBYCHHI TPYHTOBHX pO3pi3iB ab0 mpW BUOOPI ONTUMAIBHUX CTPOKIB
00pOOITKY I'PYHTY, KOJHU BIJICYTHI CIIeIliaJibHI MPUIaand 1 HEMae MoTpedu B
oJiep>KaHH1 a0CONMIOTHUX TOKa3HUKIB. CTymiHb 3BOJIOXKEHHS TIPYHTY
BHM3HAYAIOTh 3a TAKOIO MIKAJIO0:

1. IpynT Mokpuii. I[Ipu KomaHHi IPYHTOBOTO PO3Pi3y 3i CTIHOK CTiKae
BOJla, a MPU CTUCKAHHI IPYHTY B Pyl TNOMDK MablsIMU
BUILIAETHCS BOJA.

2. Ipynr cupuii. Boma He crikae, aje PUKIAJEHUN apKyll
GUIbTPYBIBLHOTO TANepy MIBUAKO MPOMOKAE, CTUCHYTHH Yy PyIl
IPYHT IIEPETBOPIOETHCS B TICTOMOIIOHY Macy.

3. Ipynur Bonoruii. Ilpuknagenuii 10 IPyHTY (QiIbTPyBaIbLHUIMA IAIip
MpU HATUCKAHHI 3BOJIOKYETbCS. Taka BOJOTICTh € ONTUMAIBHOIO
TU1s1 0OpOOITKY TPYHTY.

4. Ipynt cBixuil. [Ipy HOTHKY [0 IPYHTY BiI4yBacThCs IPOXOJIOJA,
GUITpYBILHUN Mamip HE 3BOJIOKYETHCS, JO PYK HE MPUIIMIIAE,
IIPU PO3TUPAHHI B MAJBILSX HE MUIIUTb.

5. Ipynr cyxuii. [Ipu po3TUPaHHI IHJINTS.

Baczoeuii memood. B ocHOBY HOro TMOKJIaJICHO BUCYIIIYBaHHS 3pa3KiB
IPYHTY pi3HUMH crocobamu. HailOounbpll momupeHuM 1 JOCTYNHHUM €
TEPMIYHUH CIOCIO BUCYITYBAaHHS I'PYHTOBHUX 3pPa3KiB.

Xix pooorn:
1. 3pazok  r1pyHty wmacoro 30-40 r
= MEPEHOCITh y  3a3jalierTiib  3Ba)KCHUU
i CYIIMJIbHUM OIOKC, MIBUJKO 3aKPUBAIOTh
: @ KPHIIIKOIO 1 3BaXYIOTh 3 TouHICTIO 10 0,01

T.
2. brokcu 3 BIAKPUTHMH KPHUIIKAMU
CTaBIAATh y cymwibHy mady (puc. 7.2) 1
cymarb  J0  MOCTIHHOI  Macu  TIpHU
temneparypi 100 —105 °C. ITimiani # cymimani pyHTH MOKHA CYIIMTH [IPH
temnepatypu 150 —160 °C.

3. Uepes 5-6 roauH OIOKCM BHUWMAKTh 13 CYIIWIbHOI 1adu,
3aKPUBAIOTh KPUILKAMU 1 CTABIIATH JIJI1 OXOJOKEHHS B €KCUKATOP.

4.  Brokcu 3BaXylOTh, BIIKPUBAIOTh KPUIIKK 1 CTABISATh Ha KOHTPOJIbHE
CYIITHHS.

5. Uepes 1-2 rox ix BuiiMaroTh i3 madu, OXOJIOIKYIOTh 1 3BaXKYIOTh.
Po3xomkeHHss B Macl MIC/IsI KOHTPOJBHOT'O CYIIIHHS MMOBHHHO OyTH HE
oinbmie 0,05 r. ko OinbIne, TO 1€ pa3 CTABIATh HA CyIIiHHA Ha 1 —2

j
]
T

Puc. 7.2. Ilada s cymuansHux Grokcis
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TO/I.
6.  Jlus po3paxyHKiB OepeThcs HaWMEHINa Maca MICHs CYIIiHHS. 3anucu
i1 o0unciieHHs poOJATh 3a (HOPMOIO HaBeIeHOIO B Ta0I. 7.1.

Tensumempuunuit memood. Meton 0a3yeTbcsi Ha BUMIPIOBaHHI
BCMOKTYBaJIbHOI CHUJIM TPYHTY 3a JOMOMOTOI0 MpHJIally — TEH3UMETpa.
HaituacTiie BHKOPUCTOBYIOTH TeH3uMmeTp—BosioroMip Illumkora. Ilpu
HOro BUKOPHUCTaHHI OyJylOTh TpajayloBaHy KpUBY 3a IMOKa3HUKAMU
MaHOMETpa 1 BOJIOTOCTI IPYHTY.

Paoioakmueni memoou. B OCHOBY iX MOKJIaJ€HO BUKOPUCTAHHSA
edekTy B3aeMOJIIi ramMa-MpoMEHIB 1 HEUTPOHIB 3 aTOMaMM BOJIH, IO € B
rpyaTi. Ili meTogm TpymoMmicTKi W ToMy HaWOUIbII omnepatuBHi. He
NoTpeOyOTh MOMEPEHbOTO BIAOOPY 3pa3kiB TIpyHTy. HaituacTime
BUKOPUCTOBYIOTh mpwiaa HIB—1. BiH ciayXuTe Ajisi 0JHOpPA30BOTO Ta

CHCTEMAaTUYHOT'O0 BUMIPIOBaHHs 00'€éMHOI BOJIOTOCTI IPYHTY B Jiana3oHi 2—
40%.

Tabmuus 7.1
dopwma 3anucy Ipu BU3HAYCHHI BOJOTOCTI IPYHTY
Haszpa | Ilap | Ne | Maca | Maca Maca Maca Maca Bouno-
IpyH- | IpyH- | O10K- | OtO0K- | Orokca | Orokcai3 | Boau B | abcomo- | TICTh
Ty, a0o | Ty,cM| ca | ca, T 13 CUPUM HaBa- THO IPYHTY
Ne CUpUM | TPYHTOM | XKII,T | CYyXOro Y0
Bapi- IPYH- micist IPYHTY, T
aHTa TOM, T | BHCYIIY-
BaHHS, T
1 2

BinHocHa BOJIOTiCTH TPYHTY— BiJHOIIEHHSI a0COJIOTHOTO BMICTY
BOJIOTH JI0 TIOBHOT BOJIOTOEMHOCT1, BUpakeHe B %o.

OnTuManbHOO I OOpOOITKY OUIBIIOCTI TPYHTIB BBaXKaA€THCS
BiiHOCHA BoJjioricTh 60-70%, MOMyCTUMOIO I HECOJIOHIFOBATUX I'PYHTIB
- 50-80%, mi1s conoHIIB 1 coyioH4uakiB — 50-60%.

IirpockoniyHa BOJIOTICTL IPYHTY— KUIBKICTh  BOJAH,  SIKY
afcopOyBaB CyXui I'pyHT 13 aTMoc(hepH 3 BIJIHOCHOK BOJIOTICTIO MEHIIE
100%.

[i BM3HAUAIOTH 6a206UM Memodom i3 TEPMIYHMM BHCYIIYBaHHAM
3paszka IpyHTy. JIJIsi IbOTO HaBa)XKy MOBITPSIHO—CYXOTr'0 IPYHTY Macow 5—
10 r ans cyrnuakoBux 1 10—15 T Ay IETKUX IPYHTIB, MPOCISTHOTO Yepe3
CHUTO 3 OTBOpPaMH JiaMeTpoM 1 MM, CTaBJIATh y OIOKCax y CYIIWIbHY Iady
1 cymath 3a temmneparypu 100—105 °C. Yepes 3 roa OrOKCH 3BaXyIOTh 1
3HOBY CTaBJSITb HA KOHTPOJbHE BHUCYIIyBaHHA, SIK€ TpuBae 1-2 ron
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Po3xokeHHsT B Maci Micisi BUCYITYBaHHs JonyckaeTbesa B mexax 0,003-
0,005 r. 3anucu 1 po3paxyHKH BEAYThb SIK 1 MPU BHU3HAYEHHI BOJOTOCTI
IPYHTY.

[Toka3HUK TIrPOCKOIIYHOI BOJIOTOCTI I'PYHTY BUKOPUCTOBYETHCA MPU
BU3HAYCHHI KUIBKOCTI aOCOJIIOTHO CYXOr'o I'PYHTY Ta IHIIHUX IMOKA3HHKIB,
10 BITHOCSATHCSA /10 BOJIHUX BJIACTUBOCTEM.

MakcumajibHA TirpocKONmiYHA BOJIOTICTH TPYHTY— HalOlIbIIa
KUTBKICTh BOJIOTH, SKY TOBITPSHO—CYXUH TIPYHT MOXE yBiOpatu 3
atMocepu, HacuueHoi BoasHOIO mapor (100%). 3anexuth Bif
MEXaHIYHOTO CKJIaJy, BMICTY OpraHIuYHOI pEYOBUHU, TUCIIEPCHOCTI IPYHTY.

JInsi BU3HA4YEHHSI 1bOTO TOKa3HWKA HaW4acTillle BUKOPHUCTOBYIOThH
memoou Mimuepnixa 1 Hikonaesa. Pi3HUI MiX HUMHU MOJISITa€ B CIOCO01
HAaCMYEHHS 3pa3ka IPYHTY IMaporw BoAW. MITUepiiX 3anporoHyBaB
MPOBOJAUTH HACUYEHHS Yy BakyyM—ekcukaropi Hag 10% po3zunHOM
cipyaHoi kuciotu, a HikomaeB — y 3BHYATHOMY €KCHUKATOpl Ha
HACUYEHUM PO3YMHOM CcipuyaHOKucioro kamito. Ilpu o0ox Meromax y
E€KCUKATOP1 CTBOPIOETHCS BiAHOCHA BOJIOTICTh OJin3bka 10 100%.

Xix podooru:
1. HaBaxky HiroTOBJIEHOTO IPYHTY BMIIIYIOTh Yy 3BaXXEHUM CKISHUUN
OrOKC.
2. BIOKC 13 TpyHTOM 3BaXXYyIOTh 1 BIAKPUTHM CTaBIISATh B €KCUKATOP IS
HACUYEHHS BOJSHOIO Maporo. (MpH 3aCTOCYBaHHI MeToqy MiTyepiixa B
€KCHKATOP1 CTBOPIOIOTH BaKyyM 3a JIOMIOMOI'0I0 Hacoca).
3.  brokcu 3BaxyroTh depe3 koxHi 3 —4 nui. Konu pi3Huis B Maci Mix
OCTaHHIMHU TpPhOMa 3BaKyBaHHsSMU Oyjae He Outbiioro 3a 0,0005 T, Orokcu
CTaBJISITh y CymwibHY 1mady i cymats npu Temmnepatypi 100-105 °C no
MOCTIHHOT MacH.
4. Po3paxyHKM MaKCUMaJIbHOI  TIFPOCKOMIYHOCTI  IpyHTY (M))
MIPOBOJIATH 3a (POPMYJIOIO:

A-B
"B-C
ne A — maca Orokca 3 (DyHTOM ITiC/Isl HACUYEHHS, T;

B — Te  micis BUCyITyBaHHS, T;
C — Maca mopoXHBOTO OFOKCa, T.
3amnucu BeAyTh 3a (popmoro Tabdm. 7.2.

M 100, %
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Tabaung 7.2

dopma 3anucy TaHuX JJI1 BU3HAYCHHS MAaKCUMAJIbHOT
TITPOCKOMIYHOCTI ITPYHTY

Hasga Homep | Maca Maca 6rokca 3 Maca 6rokca 3 MakcumanbHa
IPYHTY Orokca | OOKca, | IPYHTOM Iicis IPYHTOM IIiCTIst rirpockornivyxa
BapiaHT r HAaCUYEHHS, T BHUCYUIyBaHHS, T BOJIOTICTb, %
TOCTiY 1 |2 |3 |4

BoJioricTh cTiliKOr0 B'siHEHHSI POCJIMH— KUIBKICTh BOJIOTH B IPYHTI,
Opu SAKId y POCHHMH 3'SBISIOTHCS O3HAKU B'SHEHHS 1 HE 3HUKAIOTh
npoTAroM 12—roanHHOTO NIepeOyBaHHs B aTMOC(depi, HACUYEH1 BOJISTHOIO
naporo.

3aJIe)KUTh B1JI MEXaHIYHOTO CKJIaJy Ta BMICTY OpPTaHIYHOI PEUOBUHHU.
[Toka3zye HIXKHIO MEXKY 3aMacy MpoyKTUBHOI BOJIOTH B IPYHTI.

[lokazHuk MOpUOIU3HO MOXHA BHU3HAYUTH 33  BEJIMYHUHOIO
MaKCHMaJIbHO1 TIrPOCKOTIYHOCTI IPYHTY, TOMHOXHUBIIH i1 Ha KOE(IIIEHT
1,34. Kpim TOro, HOro BU3HAYaIOTh PI3HUMU METOIAMHU.
bionoziunuit memoo.

Xix podoru:
1. B amtomiHi€BI OIFOKCH HACHUIIAIOTh
MICOK mapoM | ¢cM 1 B HBOTO
BCTaBJISIOTh TPYOOUKY.

A B B r 2. HacunawoTh TpoCissHHI  4epe3
Puc 7.3. Cryneni B’ srenus pocmn .
{A-mopsesno posaaay pocasms; Feuraon s CUTO 3 OTBOPAMHU JI1aMeTPOM | MM

B-criiike 8’ anetns; M-3arnGens pocms)

MOBITPSIHO—CYXUM IPYHT 1
BUCIBAIOTH MO 4 —5 3epHUH STUYMEHIO.

3. Uepes TpyOKH IPYHT 3BOJIOKYIOTH JI0 TOSBH KaIllJIIPHOI BOJIOTH Ha

MMOBEPXHI IPYHTY.

4. BIOKcH CTaBJIsATh Y TEPMOCTAT, /i€ MIATPUMYEThCSl Temreparypa 20 —

25 °C. Ilicns mosiBM CXOMIB y KOKHOMY OIOKC1 3aJIMIIIAIOTh 1o 2 —3 no0pe

PO3BUHEHUX POCIUHHU.

5. Konu apyruil 1TUCTOK CTaHE JOBIIMM 3a NMEPLINN, IPYHT MOJUBAIOThH

BOCTaHHE, a TOBEPXHIO MOr0 3aJIMBAIOTh PO3ILIABICHOIO (aJie HE rapsyoro)

cymino napadidy 1 Ba3eliHy B CHiBBIIHOIIEHHI 3a Baroio 4:1. OTBip

CKJISTHOI TPYOOUYKH 3aKPHUBAIOTh.

6. brokcu 3 pocamHaMu 3adMIIAlOTh B OCBITIIGHOMY 1 J00pe

MpOBITpIOBaHOMY TipuMimieHH1. [Ipu mosBi mepmux o3HaK B'SHEHHS (pHC.

7.3) OIOKCH MEPEHOCATh y Kamepy, Je MOBITPsS HACUYE€HE BOJISTHOIO Tapolo.

SIKIIO Typrop y poCJIMH BITHOBIIOETHCS, 1X 3HOBY MEPEHOCATh B OCBITJICHE
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MPUMIIIIEHHS, a KO Hi, TO 1€ CBIAYUTH NPO T€, IO B IPYHTI 3JIUIINIACH
HEJIOCTYIIHA JJIsl pOCIUH BoJiora. BBaxkaeTbcs, 110 TPYHT JOCST BOJIOTOCTI
CTIAKOTO B'SSHEHHSI, KOJIU TYprop y pOCIUH HE BIJIHOBIIOETHCS micis 12—
rOJIMHHOTO NepeOyBaHHs iX B aTMoc(epi, HACUUEHIN BOJITHOIO MapOI0.
7. 3HiMaTh napadiHOBY KIpKYy pa3oM 13 B'SJIMMU POCIUHAMMU 1 IIAPOM
rpyuty 1 —1,5 cm. Ipynr i3 Grokca BucumaroTh y ¢GaphopoBy HallKy,
BIJIKUHYBIIIM HIKHIWA IIap IPYHTY 1 MicoK. BuOHWparTh 3 HHOTO OCHOBHY
Macy KOPIHIIIB, IEPEHOCATh y CYIIMIBHUNM OFOKC 1 BU3HAYAIOTh BOJIOTICTh
BaroBUM METO/IOM.
8.  Bouioricth CTiIMKOTro B'STHEHHSI POCIMH BUPAXOBYIOTh Y MPOILIEHTAX 0
HABAXKKHU a0COJIFOTHO CYXOTO IPYHTY.
Memoo obe3e00nenna @panyeccona.
Xix poooru

1. 3pa3ku TIpyHTY 3BOJIOKYIOTH [JI0 KalUIAPHOI BOJOTOEMHOCTI.

HaBaxky cuporo rpyHTy Macoro 3 T CTaBJISITh Y BAKyyM —€KCUKATOp HaJl

10% po34ynMHOM CipyaHOi KUCIOTH 1 CTBOPIOIOTH PO3PIIKEHUN TUCK 20 —

30 MM. pT. CT.

2. UYepe3 2 —3 nHi 3pa30K 3BaXylOTbh, MiHAOTh 10% po3uuH cipyaHoi

KUCJIOTH Ha 3% 1 MEepioJIMYHO 3BaXYyIOTh JI0 BCTAHOBJIEHHS MOCTINHO1

MacH.

3. 3pa3ok BUCYHIYIOTh JO MOCTIMHOI Macu B CYIIWIbHINA madgi mpu

temnepatypi 100 —105”C 1 BH3HA4arOTh BOJIOTICTh 3a BXE BIJIOMOIO

dbopmyIoro.

IpakTuyna podora Ne§

Tema: «B0JIOTOEMHICTH TPYHTY»

MeTta po6oTu: HaBuntucs Bu3Ha4aTH BOJOTOEMHICTD IPYHTY.

3aBaaHHA:

1. O3HallOMHUTHCS 3 METOMUKOI0 BHU3HAYEHHS BOJOTOEMHOCTI
IPYHTY.

2. BU3HauuTH BOJOTOEMHICTh IPYHTY 3a METOJIOM HACUYCHHS B
IUAJIHAPAX Ta METOIOM 3aJMBHUX J1ISHOK.

3. IIpoanamizyBaTu OTpUMaHI pe3yJbTaTH 1 3pOOMTH BIAMIOBIAHI
BHCHOBKH.

Marepiaiau Ta objagHaHHs: Oyp I BiAOMpaHHS 3pa3KiB IPYHTY,
OroKCcH, cymuibHa mada, TPyHTOBHM HIK, TEpE3W, SIIUK JJiT OIOKCIB,
HWTHIPH.

TEOPETUYHA YACTUHA

BoJs10roeMHicTb— KUJIBKICTh BOJIU, SIKY YTPUMYE I'PYHT. BUMIpIOIOTH

B %.
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VYci BUAM BOJIOTOEMHOCTI 3ajie’kaTh BIJI MEXaHIYHOTO CKJIady,
CTPYKTYpH I'PYHTY Ta BMICTY OpTaHi9HOI pEUOBHHHU.

IloBua BoJoroemuicts (IIB)- BiacTuBICT, IPYHTY BMIIlyBaTH
MaKCHUMaJIbHY KUIBKICTh BO/JIU.

Y mpupoaHMX yMOBax TaKMK CTaH 3BOJIOKEHHS XapaKTEpHUM IS
3a00JI04EHUX IPYHTIB a00 JOCATA€ThCSA IIJI 4Yac TaHEHHS CHITY 4YH
TPUBAJIOTO IHTEHCUBHOTO JIOMIY.

MeToa HACHYEeHHS B IJTiHApPAX.

Xix poooru:

1. 3pa3ku TIpyHTY 3  HENOPYIIEHOW  OYJOBOIO  BIIOMPaIOTh
CHeliaTbHUMHM ITUJIIHIPaAMH, SIK1 3a37aJ1€T11b 3BaXKYIOTh.
2. IpyHT pa3oM i3 LUIIHAPAMM 3BAXYIOTh i CTaBJIAThL Ha HACHYEHHS B
NOCYAMHY 3 BOJOK. PiBeHb BOAM MIATPUMYIOTH HAa BHUCOTI IPYHTY B
IUATIHAPI, Y TOJI1 OJTHOYACHO BiJIOUPAIOTh HABAXKH IPYHTY B OIOKCH IS
BU3HAYEHHS BOJIOT'OCTI.
3. [Ilicns MOBHOTO HACUYEHHS IPYHTY, 1110 BU3HAYAIOTH 3a KpalelbKaMu
BOJM Ha WOro IMOBEPXHI, HWIHAPH BHHNMAaKOTh 3 BOIU, O0EPEKHO
BUTUPAIOTH 1 3BAXKYIOTh.
4. TloBuy BonoroemHicth rpyHTy (I1B) BU3HauaoTh 3a hopMyioro:

M

1€  a- KUIbKICTh BOJU MICJIs MOBHOTO HACUYEHHS 3pa3Ka, I;
P — maca abCoJIFOTHO CyXOro IIpyHTY B IUJIIHJPI; T.
KinpkicTh BOaM B (PyHTI IICJIS MOBHOTO HAaCHYEHHS (@) JOPIBHIOE
PI3HUII MK MacOIO IPYHTY TICIIS HACHYCHHS 1 MAacOI0 a0COJIOTHO CYyXOTO
IPYHTY. 3alliCH BeayTh 3a (popmoro (Tadu. 8.1).
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Tabaung 8.1

dopma 3anucy AJisi BUBHAYEHHS TOBHOT BOJIOTOEMHOCTI IPYHTY

Maca Maca rpyHTy Maca Grokca
i ) : NS
HWJITHIpA 3 B LIMJIIHAPI, T c: 3 IPYHTOM, T o
>
- S | IPyHTOM, T 5 e =
= = $
= = = S 2
8 5 E E :
& = s O w X | 5
M © o e =
o = 3 = = = S| E
gl g 5 - 5 |z| |g|E |§ |E| B
| | E| S 5 = 2 5| = | | & > > 8
2 E | % | E T = P Sl 2| X| = =| 2 5
jan) = o ) ~ 5] = @) > > =
| 5| & 2 Q T = o | 2] & 8 9 2] 3
o | o = < HE|lwo | o 5 = &
= = an = Q O m Q
< O < < = < = D) < ~ =
2 s = = o 2 = = S| E
N = Q S o = > Q 5 = )
< o S ) .= =) O = ) < = = o )
T || = | X = = < Y| D | = | = = M| =

Haiimenmia BoJioroemuicts (HB)— BiacTuBICTH IPYHTY yTpUMYyBaTH B cOO01
MaKCUMaJIbHy KUIBKICTh BOJM ITICJIS IOBHOTO 3BOJIOKEHHS 1 BIJIBHOTO
CTIKaHHSI TpaBITAI[IMHOI BOJY B HIKHI 11apu. JIopiBHIOE MPUOIU3HO 11’ SITU
rirpockomniyauM Bojoroctsm (HB = 5I'B).

Memoo 3a1ueHux OLIAHOK.

Xix poooru

1. VYV mnoni BUAUIAIOTH XapakTepHy I JT@HOTO TIPYHTY JUISHKY
po3mipom 2x2 abo 1x1 1 oOBajOBYIOTH JBOMa psiiaMU YIIUIBHEHHUX
BaJIMKiB BUCOTOIO 35 —40 cMm. Ilepmmii psij 3axuinae MOJMBHY JUISHKY,
IPYTUM — 3aXUCHY CMYTy. MO)KHA 3aCTOCOBYBATH 1 ACPEB'sTHI PaMH.
2. Ilepen mnonuBOM BHUIUICHOI MAUISHKM BHU3HAYalOTh HEOOXITHY
KUTBKICTh BOJIU JIJIS1 3BOJIOKEHHS TPYHTY JI0 CTaHy MOBHO1 BOJOTOEMHOCTI
Ha ruouny 50 a6o 100 cm. Jlng mporo mopsna i3 AUISHKOIO B OKPEMHX
TeHETUYHUX TOPU30HTAX a0o IIapax BU3HAYAIOTh BOJIOTICTh, 00'€MHY Macy
1 3arajibHy MOPUCTICTh IPYHTY.
3. BuznauaroTh (akTHYHUM 3amac BOAM B TIPYHTI JO TIOJIUBY Ta
3arajbHy MOPHUCTICTh. BIIHABIIM BiJ OCTaHHBOI 00'€éM MOp, 3alOBHEHHUX
BOJI0I0, BU3HAYAIOTh KUIBKICTh HEOOX1THOI JIJIs1 MOJMBY BOAM. JIJIst O11bIIO1
rapaHTH 110 KUTBKICTh BOJIM 301IITYIOTE B 1,5 pasm.

3anacu BoJiora po3paxoBYIOTh 3a (OPMYIIOILO:

)
ne  h— gocmimkyBanwuii map GyHTy, M;
d — 06’eMHa Maca IPYHTY, T/cM;
W — (pakTryHa BOJOTICTH IPYHTY, Y0.
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O6’em nop (V,,) BU3HAYAIOTh HACTYITHUM YMHOM:
. _10000x3P M3
P77 100 T3

1e Z T 3arajabHa MOPHUCTICTh, Yo.
Hanpuknaz, k1o HasisBHa BOJIOTICTh Y MeTpoBoMy 11api 20%,
00’emHa maca — 1,2 F/CMS, MOPUCTICTh — 55%, TO HEOOX1THY KUTBKICTh
BOJIa 715 TIOJUBY 1 M OyJie po3paxoByBaTHCh HACTYITHUM YHHOM:

10000-1-5s5 _ M3
3

M
B B =(5500-24001,5 = 465UE = 465 »

4. Bu3HaueHy TaKuM YHHOM KUIbKICTh
HB BOJAW PIBHOMIPHO TMOJAIOTh Ha JUISHKY 1
3aXHCHY CMYTY. o6 3amo0IrTH
e sl i BPK pyﬁHnylHHm CTPYKTYpH IPYHTY i BHa.CJIiI[OK
[LOT'O MOro 3arIMBaHHIO, YaCTUHY JUISTHKH
1] 4ac MOJUBY BKPUBAIOTh TOBCTUM IIApOM
I coJioMH a0o ciHa. PiBeHb BOIM MIATPUMYIOTh
MOCTIHHO 2 —5 cM.

5. Ilicns toro, sk Boja yBiWae B TPYHT,
BB NOJIMBHY  JUISHKY 1 3aXHUCHY  CMYTY
0 HAKPUBAIOTh IUTIBKOIO, & MIOTIM COJIOMOIO JIJIS

Puc. 8.1. Posronin mokasuukis| 38XHUCTY IPYHTY BiJl BUIIADOBYBAHHS.

oy |
-
=
<>

P
o
=~
g,

BONOTOEMHOCT] Ta BOIOTOCT (mimaxi 7 CymiIaH1 IPYHTH
BUTPUMYIOTh 00y, O1IbII Baxki — 2-3
001).

6. Uepes koxHI 3 —4 1HI AJisI BU3HAYEHHS BOJIOTOCTI BIIOUPAIOTh
3pa3Ku IPYHTY B OKpPEMUX IIapax Ha BCIO MIMOMHY MIPOMOUYYBAHHS JI0 THX
Mip, MOKHU PI3HULS y Boiorocti 0ye He oo 1 —1,5%. 11 Bosoricts 1
Oylle xapakTepu3yBaTH HaWMEHIIYy BOJIOTOEMHICTH IpyHTy. Ha puc. 8.1
300pa)K€HO PO3MO/ILT PI3HUX BHUJIIB BOJIOT'OCTI T BOJIOTOEMHOCTI.

Haii0i/1p111010 BOJIOTICTh IPYHTY Oyje TpHU TMOBHIA BOJIOTOEMHOCTI
(IIB), Tpoxu HUXKYOIO — IpU HaiiMeHiiil Bosoroemuocti (HB). Mixx HB
Ta BoJioricTio B ssHeHHs (BB) 3Haxomuthcs mpoaykTuBHA Bosora (r). s
PO3paxyHKy MOJIMBHOI HOPMU BUKOPUCTOBYIOTH HB Ta BoJioricTe po3puBy
KamijsipiB.

BoJsiorictb  po3puBy  KamiJisipiB—  BOJIOTICTh, TpPH  SKIU
YIOBUIBHIOIOTHCS (P1310JI0T1YHI MPOIECH POCIMH. 3a3BHYail BUZHAYAETHCS
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B %. 3MIHIOEThCA 3aJIEKHO BiJ BHIY pOCIUHU Te€ (a3u ii pO3BHUHY.
Hanpuknan, nms o3umoi mimieHMIN meid mokasHuk Oyae 75% HB, mis
kapromi — 80% HB, qis consiinuky B yci (a3u 10 usitinag — 75% HB,
i yac uBitinasg — 80% HB, y nmopanemii daszu — 75% HB (75-80-75%
HB). BPK ainuth npoyKTHUBHY BOJIOTY Ha aKTUBHY (I]) Ta MacUBHY (13). Y
pasl 3MEHIIIEHHS BOJIOTOCTI IPYHTY 3a MEXY BOJIOTOCTI PO3PUBY KamisipiB
Tpeda MHPOBOJUTH IIOJIMB A0 PIBHSA HAWMMEHIIOI BOJIOTOEMHOCTI, TO X
pizaunsg mixk HB 1 BPK 6yne nopiBHIOBaTH MOJUBHIN HOPMI.

KamisiipHa BOJIOTOEMHICTb— KUIBKICTh BOJIU, SIKy TIPYHT MOXE
yTPUMYBATH MICIS MOCTIHHOTO HAAXOJKEHHS 3 MIATIPYHTS.

BusnauatoTh MeTO/IaMu, SK 1 MOBHY BOJIOTOEMHICTH, JIUIIE 3 TIEIO
pI3HUIICIO, 110 TIPYHT y UWIHApPAX HACHUUYIOTh BOjol0 3HM3Y. Ilicns
KalJIsipHOTO HACUYEHHS BiAOUPAIOTh CEpEeaHI 3pa3ku Jjisi BU3HAYCHHS
BOJIOTOCTI TpyHTY. IIpolleHTHHH BMICT BOJIOTH 1 Oyjae XapakKTepu3yBaTH
KaIuISIpHY BOJOTOEMHICTb IPYHTY.

IIpakTtuuna podora Ne 9

Tema: «BogonpoOHUKHICTH TPYHTY»

Meta po6oTu: HaBunTucs Bu3Ha4aTH BOJIONIPOHUKHICTh IPYHTY.

3aBaaHHA:

1. O3HailoMUTHCST 3 METOAMKOI BU3HAYEHHSI BOJIONPOHUKHOCTI
IPYHTY.

2. BuzHauuTy BOJONPOHUKHICTH IPYHTY 3a METOJOM 3aJIMBHUX
JTUISTHOK Ta MeTojioM Hectepoga.

3. IIpoanamizyBaTu OTpUMaHI pe3yJbTaTH 1 3pOOMTH BIAMIOBIAHI
BHUCHOBKH.

Martepiaau Ta 00JaHAHHS: paMU, JIIHIHKa, TEPMOMETP, LHIITIHJPH.
TEOPETUYHA YACTHUHA

BoaonpOHUKHICTh —BJIACTUBICTh TIPYHTY BOMpaTH 1 MPOIYCKaTH
gepes cede Boy.

Bo/IOIpOHUKHICTE yMOBMO MOXHa pO3IUIATH Ha JBi ¢asu:
BOUpaHHs 1 ¢uibTpallis Boau. Bumiproerbcsi;B MM/XB, ab00 MM/TO/I.
3alIe’KUTh B1J MEXaHIYHOTO CKJIaly, BOJIOTOCTI, CTPYKTYpH, 00’ €MHOI Macu
1 0ynoBu (yHTY.

Memoo 3anugnux OinAHOK. 3 TPyNd METOAIB 3aIUBHUX JUISHOK
HaWOUTBIIOTO TOIMpPEeHHA HaOyB MeToa pam. Jlns BuU3HAYCHHS
BOJIOITPOHUKHOCTI IPYHTY HEOOXIJIHO JBI pamMu BUCOTOK CTIHOK 20 cM:
30BHIMHIO (50x50 cM) — 3axuCHY 1 BHYTpImHIO (25Xx25 cM) — 0OJIKOBY
(puc. 9.1). Pamu BUTOTOBISAIOTH 3 JepeBa abo merany. BusHaueHHsS
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MPOBOJISATH Y IBOX — TPUPA30Biii TOBTOPHOCTI.

Xix podoru:
1. Ha BuOpaniii i JOCHIPKEHHS JUISHIIN
d BCTAHOBIIIOIOTh ~ CIIOYATKy  30BHIINIHIO  pamy,
YsY | 3armmOuBmm ii B rpyHT Ha 8—10 cM, a mOTIM —

¥ : :
s BHYTPIIIIHIO.
Puc 9.1. Busnavenus 2. YV KOXHIH pami BCTAaHOBJIIOIOTH BOJOMIPHY
BOAOHPONRORT JIHINKY Ta TEPMOMETD.
TPYHTY METOJOM PaM .
3. OOmikoBy Ta 3aXMCHY paMHd OJHOYACHO

3aMOBHIOIOTH JI0 MO3HAYKHU BOJIOIO, SIKY HEOOX1JTHO JIUTH Ha COJIOMY.
4. BigMiuyaroTh MOMEHT TMOYAaTKy BU3HAYEHHS OOJIIKY BOJHM, SIKYy BECh 4ac
M1JIJTMBAIOTh MIPHUMU LUAJIHAPAMU ISl TIATPUMAHHS MOCTIMHOTO 11 piBHS.
5. OOnik BeayTh JUIIE Yy BHYTPINIHIA pami, aje NOCTIMHUN piBEHb
MIITPUMYIOTh 1 B 30BHIIITHIM.
6. OOk BUTpaTU BOJU BEAECTHCS 32 HACTYNMHUM rpadikoM: MPOTITOM
MepuIoi roJUHU — yepe3 KoxkHi 10 XB; MpOTAroM Apyroi 1 TPEeThoi TOJAUH —
gyepes koxxH1 30 XB; ga1i — yepe3 KOKHY FOJAuHY.
7.BUMIpIOIOTH 1 3aMUCYIOTh TEMIIEPATYPY BOIU.
BononponukHicts (K) BHpPaxoByIOTh [Jisi KOXHOTO MPOMIXKKY dYacy
CIIOCTEPEKEHDb 32 (POPMYIIOIO:
Q-1o MM
- S.T ' xm,
ne  Q — KUIBbKICTh BOJH, III0 IPOHUKJIA B IPYHT, CM ;
S — mo1a 0611KOBOI pamMu, CM;
T — TpuBamIiCTh CIOCTEPEKEHD, XB;
10 — KoeiIi€HT mepepaxyHKy CM° y MM.

Ha ocHOBI1 ofiepkaHux JaHUX OyayroTh rpadik, BIIKIaAa0ud Ha OCI
abcic yac MK MigpaxyHKamMHu, Ha OCl OpJWHAT — BOJOMPOHUKHICTH
IPYHTY.

I3 cepenHix 3Ha4Y€Hb BOJONPOHUKHOCTI 32 MEBHUM MPOMINKOK HaCy
CIIOCTEPEKEHb OOYMCITIOITh CEPEAHI0 BOJONMPOHUKHICT y MM/XB, Yy
nepury ToauHy, Apyry i T. A. Popmy 3amucy po3paxyHKiB HABEICHO B
Tabn. 9.1.

Tadomuist 9.1
BusnaueHHs MIBUKOCTI IPOHUKHEHHS BOAU B IPYHT
, Hac Hoanto (MpoHUK- Tpusanicts :
Homep | mippaxynky BonomnpoHuk-HICTh

JI0 Y TPYHT) BOJIM, | CIIOCTEPE->KEHb,
3

IPYHTY, MM/XB
roj. XB. cM XB. PYHTY;

Bapi-aHTa
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Memoo Hecmepoea.Buxopuctanus npwiany [IBH—
00 3 aBTOMaTWYHHUM TOAABaHHSAM Boau (puc. 9.2).
BiHn ckimamaeTbes 3 ABOX MeTalleBUX HUIIHIAPIB (9 1
8), miameTpu SKUX CTaHOBIATH 45 1 22,5 cm. Ha
HUJIIHPAX € MO3HAYKHU JJIsl 3aHYPEHHS 1X y IPYHT 1
JUIsl pIBHS BOJM HaJ MOBepxHEr IpyHTYy. bauku (2),
Kl TEPMETHYHO 3aKyMHoprowThca mpodkamu (1),
CIy’KaTh JJIsI aBTOMAaTHUYHOTO TMOJAaBaHHS BOJIU U
o0iky 1i 3a TIpaayHoBaHOI IIKAJIOK 13 IIHOIO
P""ﬁ#g‘i’;‘;:fegfﬂﬁm noniikd 0,1 1. YV HWKHIN yacTHHI OaudkiB € mo IBi
BogonporukrocTi IpysTy | TpyYOKHM 3 KpaHukamu. Opna 3 Hux (7) — [id
BWIMBAaHHA BOJM, Apyra (6) — 1 HaIXOKESHHS
MOBITPsI B 0a4oK. bauku BCTAHOBIIOIOTH BEPTUKAILHO Ha ITaTHUBI (5) 3a
nonomoroto Bucka (3). Hikku mrtatuBa raiikamu (4) 3akpliuliOIOTH Ha
BEJIMKOMY IUJIHJIPI.
JIist OIIHKM BOJOMPOHUKHOCTI TPYHTY BHUKOPHUCTOBYIOTH IIKaIy
Kauuncwkoro (Tadi. 9.2).

Tabmums 9.2
[IIxana OIIHKKA BOJOMPOHUKHOCTI IPYHTY
Bo10TIpOHUKHICTH IPYHTY B MEPIITY TOIUHY Ouirika
CIIOCTEPEKEHb, MM/XB
>16,6 ITpoBanbHa
8,3-16,6 Hanro Bucoka
1,6-8,3 Haitkpaia
1,1-1,6 Jlobpa
0,5-1,1 3aJI0BlUILHA
<0,5 He3angoBuipHa

Po3paxyHku 3amaciB BOJOTH B IPYHTI, CYMapHOTO BOJIOCIIOKMBAHHSI
Ta KoedilieHTa BOAOCIOKUBAHHS:
1. 3anacu npolyKTUBHOI BOJIOTH B IPYHTI:

Wip. = 100xd (He-Be), 1r
ne HB —naiimenia BoJOroeMHICTb, %o;
BB - BoJIOTICTH CTIMKOTO B'SHEHHS, %0;
d — 06’eMHa Maca IPYHTY, T/cM;

h — map rpynty, M
2. CymapHe BOJIOCIIOKMBAHHS:
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3

M
E-W_ W, +0,—
ra ,

ne  W,— 3amacu BOJOTH B IPYHTI Ha MOYATKy BereTalli KyJbTYypH,
M3/ra;

W, — 3amacu BOJIOTM B IPYHTI: B KiHEIlb BEreTallii KyJIbTypH,
M /ra;

O — KITBKICTh KOPUCHHUX OMaJiB (>5 MM) 3a mepioj BereTarii
KyJIBTYPH, M /Ta.
3. KoedimieHT BOIOCTIOKUBAHHS:

;
ne Y — ypoxkalHICTh KyJbTYpH, 1I/Ta.
3anacu MpOyKTUBHOI BOJIOTH OIIIHIOKOTHCS 3a JaHUMU TabJ. 9.3.
Tadonurrst 9.3
OriHKa 3amnaciB NPOyKTUBHOI BOJIOTH B METPOBOMY IIapi IPYHTY

3anac npoAyKTUBHOI BOJIOTH, MM Orinka
>160 Jly>xe xoporri
130-160 Xoporri
90-130 3a10BUIBHI
60-90 [Torani
<60 Jy>xe norasi
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