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BCTVYII

[loka3HUKK pOAIOYOCTI TIPYHTY — KIUIbKICHO BH3HA4Y€HI MOro
BJIACTHUBOCTI, $IKl BIAIrPalOTh BaXJHUBY POJIb y MOBHOMY 3a0€3MEUCHHI
pociiH (DAKTOPAMHM SKUTTS i CTBOPEHH] YMOB /IS TAKOTO 3a0e3MeueHHs. 1x
YMOBHO TMOAUISIOTH Ha OloJIOTI4HI, arpoQi3uyHi, arpoxiMiyHi Ta
MeJiOpaTHBHI.

3 mepeniueHMX TOKA3HUKIB 3aXOJM 3eMJIEpoOCTBAa HaOlLIbIIe
MOXYTh BIUIMBATH Ha arpoQi3u4Hi MNOKa3HUKHU. [0 IUX NOKa3HUKIB
BITHOCATHCS  (PI3UMYHI  BJIACTUBOCTI TBepAoi (a3u T1pyHTY, (DI3UKO—
MeXaH14H1 (TEXHOJIOT14H1) BJACTUBOCTI IPYHTY, BOJIHI BIACTUBOCTI IPYHTY,
NOBITPSIHI BJIACTUBOCTI IPYHTY, TEIUJIOBI BIACTUBOCTI IPYyHTY. BoHu
3YMOBJIIOIOTh TEXHOJIOTIYHI BJIACTUBOCTI IPYHTY, Or0 BOAHO-TIOBITPSHUN
1 TEIIOBHI pEXWMH, HANPSMHU Ta IHTEHCHUBHICTH MIKPOOIOIOTTYHUX
nporeciB, sKi (GOPMYIOTh PEKUM TMOXKHUBHUX PEUOBUH Y TIPYHTOBOMY
CEpEIOBUIIIL.

Y wMertonuuHiii poOOTI JaHO pPEKOMEHAAllll I0J0 BUKOHAHHS
Ja00paTOPHUX 3aHATh 3TIJHO 3 POOOYOND HPOrpaMor0 3 AUCHUILIIIHU
«3emuiepoOcTBO» JIs1  crieniaabHOCTI 201— «ArpoHOMIS», CTYIEHTaM
(aKyIbTETy arpOTEXHOJIOTIATPETHOIO KypCY JE€HHOI (POpMHU HABUAHHS. Y
5 cemecTpi Jpyroro 3MICTOBOTO MOJyJsl BHUKOHYETbCS  JEB SATh
J1a00paTOpHUX POOIT:
bynosa opHoro mapy;

O0’emHa Maca;
Crpykrypa IpyHTY;
[InacTUYHICTb IPYHTY;
JIMOKiCTh TPYHTY;
TBepaicTh IpyHTY;
Bonoricts rpyHTYy;
BosnoroeMHicTh IpyHTYy;
BoJIONpOHUKHICTB IPYHTY.

KOpOTKO JaHO iX BU3HAYEHHS, KJIacU(iKallito IPYHTIB 3aJ€KHO BiJl
JAHOTO arpo(i3MYHOr0 TOKa3HUKA, OCHOBHI METOAM BH3HAYEHHS, XI]I
BUKOHaHHA po00TH, (HOPMU 3aNUCY TaHUX.

O 0N LA LN~



PO3/1LT 1
®I3UYHI BJACTUBOCTI TBEPJOI ®A3M I'PYHTY

IIpakTuyna podora Ne 1

Tema: «BusHaueHHs Oy10BH IPYHTY»
Meta poboru: Hapuutncs Bu3HauaTi OyJOBY OPHOTO 1Iapy IPYHTY.
3aBIaHHA:
1. O3HailloMUTHUCA 3 METOJIaMU BU3HAYEHHS OYJIOBU TPYHTY.
2. BuzHauutu Oyz0BY IpyHTY 3a MeTojIoM HacudeHnHs B nuiiHapax
3. IlpoanamizyBaTu OTpUMaHl pe3yjbTaTh 1 3pOOUTH BIAMOBIIHI

BHUCHOBKH.
Marepiaan ta obaagnannsi: Oyp HekpacoBa,MeraneBi HWTIHAPU

06’emom 100, 200, 500 i 1000 cm.

TEOPETNYHA YACTHUHA

['pyHT cknagaeTbcs 3 TPhOX 4YAacTHH, a00 ¢a3: TBEpHOi, PIAKOI i
razonoaioHoi. OCHOBY I'PYHTY CTaHOBHUTH TBepAa (haza, IO SIBISIE COOOIO
CYKYIHICTh YaCTOUYOK PI3HOTO PO3MIpYy, OO CKJIaay SIKMX BXOHSTh PI3HI
MIHEpali Ta opraHiyHa pedoBuHa. Pinka ¢dasa — 1e BOAHUN PO3UMH
MIHEpaJIbHUX Ta OpPraHIYHUX CHOJYK, a ra3onoaiOHa - cymill TOBITPA,
BOJSTHO1 IIapH Ta Pi13HUX Ta3iB.

IHopu— mpoMiKKM MiX ITPYHTOBUMM arperaTaMd Ta MEXaHIYHHUMHU
enemeHTaMu. [Topu MOKyTb OyTH 3aifHATI TOBITPSAM 1 BOJIOKO.

Otxe, 00’e€M IPYHTY MOXKHA PO3JIIMTH Ha JBI YACTUHU: 00’ €M, SIKUU
3aiimae TBepAa ¢asa; 1 3arajJpHUl 00’ €M MOp.

3arajibHa OPUCTICTh IPYHTY — 3arajibHUil 00’€M MOpP BUPAKEHUHN y
IPOLIEHTaX JI0 BCbOI0 00’ €My HEMOPYIIEHOTO IPYHTY.
JI1s1 ClIbChKOrOCTIONAPCHKUX KYJIBTYpP ONTHUMAajbHA 3arajbHa MOPHUCTICTh
3HaXoauThesl B Mexax 50-60%, y ToMy 4HClll HEKaNuUIIpHa CTAaHOBUTUME
12,5-30%, a xamiisipHa (00’em mop aiamanTomM MeHiie 0,1 MM, B sSIKUX
MOXX€ TpUBaJIMK yac yTpuMmyBatuch Bosora) — 30-37,5%. ToOto
CITIBBIIHOIICHHS IMX op Mae Oytu Big 1:1 mo 1:3.

Cryninb aepauii IpyHTy — 00’ €M TIOp, 3aIIOBHEHUX MOBITPSIM.

CTyniHb HAacHMYe€HHSI TPYHTY BOJOK— O0O0’€éM TMOp 3alOBHEHUX
BOJIOIO.
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Memoo nacuuenus 6 yuninopax.

Xig podotu:

1. 3pa3ku IpyHTYy 3 HEMNOPYIICHOI OYI0BOI BiIOHpPAIOTH Oypom

HekpacoBa (puc.l.1), Ha mTaHry £KOrO0 HAarBUHYYIOTh UWJIIHID 1
BEPTUKAIBHO 3aHYPIOIOTh Y TIPYHT Ha HEOOXIJTHY

% TJIMOUHY.

2.  Byp npokpy4yroTh HaBKOJO OCi ABa-TPH pasu 3
METOI0 BIJIOKPEMJICHHSI 3pa3Ka BijJi OCHOBHOI Macu
IPYHTY 1 BUKHMAIOTh. 3aiiBUil IPYHT HA HUKHbOMY
KIHI[l UWIIHApPA 3pI3yIOTh HOXEM Ha pIBHI 3
BIHIISIMU 1 3aKPUBAIOTh KPUILKOIO.

N Al 3.  BiarsuHuyroTh IITaHTy 1 B TaKkOMy CTaHI

o = ey TPAHCOOPTYIOTh Yy CHCH1aJbHOMY  SIIMKY B

JabopaTopiro.

OpnHo4vacHO 3 BIIOMpPAHHAM 3pa3KiB JJis BU3HAYEHHS OYJJ0BU OPHOIO
mapy B1I0UparOTh 3pa3Ky Ha BOJIOTICTh IPYHTY.
Xig podooru:

L-umningap;
2-BACTYTIH;
3-pixyda 9acTHHE,
4-xpHmxa;

S-mraHra 3 pyYKOro. 5

S

%

R Y AT

gy s 1. LIHJIngpM 3 IPYHTOM 3BAXKYHOTh 1 CTaBJIATh y
s W CHELIAIbHI BaHHM I KalUIIPHOTO HACUYEHHS
! BoJi00 (pucl.2). s 1bOro TPUMAKOUU LWIIHAP
TOPU3OHTAIBHO, 3HIMAIOTh HWXKHIO KpHUILIKY, a
3aMICTh HEl MIIKIAJAI0Th apKyll (UIbTPYBaIbHOTO
nanepy Jemo OlIbIIOro jaiaMerpa, HiXK JlaMeTp

Puc. 1.2. Kariawpre naciers unﬂin[pa.

™ 12, CraBmms UWIIHAP Ha MIJCTaBKY y BaHHI 1
3HIMAIOTh BEpXHIO KpuIIKy. IligcTaBKy y BaHHI HAKpPUBAIOTh
(1IBTPYBaIBLHUM IMANEPOM, KIHIIS SKOTO OIYCKalOTh Y BOJY.

3. BucTtaBuUBIIM Ha MIJICTaBKy BCl UWJIHIPH, y BaHHY OOEPEXKHO
HAJIMBAIOTh BOJY TaK, 1100 ii piBeHb OyB HUXYE BiJl IPYHTY B LIMIIHAPAX.
Boja B IpyHT HaAXOAUTH Kpi3b PiIbTpyBaJbHUM MaMip, 3alI0BHIOIOYN BCl
Kanuisipyu. HacuueHHs NpOAOBXKYETbCS 1O BCTAaHOBJIEHHS MOCTINHOI
MAacCH.

4. [wmHapu 3HIMAIOThH,3aKPUBAIOTh KPUIIKAMU 1 3BaxyroTh. [lns
BU3HAYEHHSA BOJIOTOCTI 3 KOXKHOIO IWIIHApPA TMICHs 3Ba)KyBaHHS
B1IOMPAIOTH Y OIOKCH HABAXKKU IPYHTY.




Taomung 1.1
JlaH1 1151 BU3HAUEHHS! OyJI0BU OPHOTO IIapy IPYHTY
Bapiant Ne JlaTta ananizy

Tap rpyHTYy , CM

IToka3HUKM 1 TTO3HAYCHHS 0-10 | 10-20 | 20-30

Homep mmminapa

Maca nopoxuboro muiisapa (P), r

I'mubuna Bi1O0py 3paska (h), cm

Hiamerp pixkydoi yactunu mumnapa (D), cm

06’eM 3paska B rmiaapi (V), em

Maca muninapa 3 rpyHToM 10 HacuueHHs (Py), r

Maca muninapa 3 rpyHToMm micis HacudeHHs (P), T

Homep Orokca

Maca 6rokca (m;), T

Maca 6rokca 3 HaCHYE€HUM IPYHTOM (M), T

Maca 0rokca 13 CyXum IpyHTOM (m3), T

Kamnsapua Bosioroemuicts (Wy),%

Maca abcoJiroTHO cyXxoro rpyHTy B mumsapi (Ps),r

Maca Boau B rpyHTI miciisi HacudeHHs (Py), T

0O06’eMHa maca TBepJ101 (pa3u IpyHTY (de,),r/CM3

O6’em TBepaoi dazu rpyury (T), %

Kanunspua nopucticts (Pyay), %0

Hexamninsipaa nopucticth (Pyey), %

06’emua Maca rpyHTy (d), r/em’

Bosioricts rpyHTY B MOMEHT B1J100pYy 3pa3ka (X), %

Crynisb aepauii (A), %

Crynine HacudeHHs IpyHTY Boaoro (N), %

3aranpHUi 3a1ac BOAW B JOCIIKYBAaHOMY Iapi
rpynty, (W), m/ra

ITuTaHHs 1JI1s1 CAMOKOHTPOJIIO:

1. 3 skux yacTuH abo (a3 cKIaaaeThCs IPYHT?

2. Ilo Ha3uBaeThCs OYJOBOIO OPHOTO IIApy I'PYHTY, BijJ 4Or0 BOHA
3aJICKUTH ]

3. Meroau BU3HaU€HHS OyJIOBU IPYHTY.




IpakTuyna podora Ne 2

Tema: «Bu3HayeHHHA 00’€MHOI MacH IPYHTY»

Meta poboru: Hapuntrcs Bu3Ha4aTH 00’ €MHY Macy IPYHTY.

3aBraHHA:
1. O3nHalioMuTHCS 3 METOIAMU BU3HAYEHHS 00’ €MHOI MacH IPYHTY.
2.Busnauntu 00’€MHYy Macy IpyHTY 3a MeTo0oM KaunHchbKoro.
3.1IpoananizyBaTv OTpUMaHI1 pe3yabTaTH 1 3pOOUTH BiJINMOBIIHI BUCHOBKH.

Marepiasm Ta o0aagHaHHs: npwiaa KaduHChKOro, JiiHiMKa,
Tepes, cymmibHa mada, WHTHAPH-Oypu 06’emom 100 i 500 o,
CIIPSIMOBYBaY, yAapHUK, MOJIOTOK, HI)K, JIOITATOYKa, COBOK, OFOKCH MaJli i
BEJIMKI.

TEOPETNYHA YACTUHA

O0’emHa Maca IpyHTYy— Maca OJMHHIII 00’€My aOCOIIOTHO CyXOro
IPYHTY 3 HELIOPYIIEHOIO 6YI0BOI0. BuMiproeTses B r/cM.

3aJIeKUTh B1JI MEXAHIYHOTO CKJIaly, CTPYKTYpH 1 OyI0BH IPYHTY, Bij
HAsIBHOCTI OpPraHIYHOiI peyoBMHU. BoHa guHaMiuHa B 4aci i mpocCTopi,
0COOJIMBO MIHJIMBA Y BEPXHIX MIapax rpyHTy. [ns MiHepanbHHX (DYHTIB
KonuBaeTbcsa B Mexkax 0,9 — 1,8 r/em’. ONTUMAJIBHUN IS pPOCIIH
nokaszuuk — 1,1-1,3 r/em’.

O0'eMHy Macy TIPYHTY BHM3HayalOThb PI3HUMH MeETOAaMHU: OypOBHM

(MeTomoM HWIIHAPIB), (IKCAXKHUM, Ba3eIiHOBUM 1 MICKOBUM, 3a
JOTIOMOTO10 p1iMHU. Bu3HaueHHs1 00'eMHOT Macu 3a JOOMOTO0 PIIMHU —
€ BUMIPIOBaHHSA O0'€eMy PIIUHHU, K& BUTUCKYETHCS 3aHYPEHUM Y HEl
3pa3koM TIpyHTy. JlJI1 1bOrO BUKOPUCTOBYIOTH BOJIOMETpU abO0
00'eMoMeTpH.

[TickoBuif MeTON 3acCTOCOBYIOTH JJISI BHM3HAUE€HHS OO0'€éMHOI Macu
KaM'sHUCTUX TPYHTIB. JlJis 1bOro BUOMparOTh MEBHUUA 00'€M TIPYHTY, a
NOTIM 3aryIMOJIEHHS B HbOMY 3allOBHIOIOTH CYXHM IPOCISHUM IICKOM,
00'eM SIKOTO CYBOPO OOJIKOBYIOTb.

@DikcaXHUN METOJ [PYHTY€ETHCSI HA 3aCTOCYBAHHI PI3HUX PEUOBHUH IS
(ikcyBaHHS BIIIOpaHUX 3pa3KiB IpyHTY (OakemiT, mapadiH, pi3HI CMOJIH
To110). O0'eM 3pa3ka BU3HAYAIOTh 3a 00'€MOM BUTICHEHOI HUM PiAMHU 200
riApPOCTaTUYHUM 3BAXKYBaHHAIM.Memoo Kauuncokozo.
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Xix podooru:
1. KonaroTe IpyHTOBHUH pO3pi3.
2. 3pa3ku BiAOWparOTh MOIIAPOBO A0 INMOMHU 1 M 3 KokHOro 10-
CAaHTUMETPOBOIO IIapy, a Jall - 3 KOXKHOTO
2(0-CaHTUMETPOBOTO.
3.Ha miaroroBieHy piBHY IOBEPXHIO
CTaBJIATb  CHPSIMOBYBaY 1 B HBOIO
BCTaBJISIOThH LIMIJTTHP.
4.3a [ONOMOroK0  yJapHHUKA  LWJIIHAP
2 iy -voncro, & S-wamt seooni Govcs | 3AHYPIOFOTB Y IPYHT Tak, 100 HOTO BIHIS
OyJii Ha piBHI MOBEPXHI.
5.3amnoBHEHI IPYHTOM LUJIIHIPU HiAPI3al0Th
HOKEM 13 HaJIMIIKOM I'PYHTY B HMKHIM YaCTUHI 1 BUWUMarOTh. BUTHparoTh
Bl TPWIMILUIOTO IPYHTY, MNEPEBEPTAIOTh 1 TOCTPUM HOXKEM 3PI3YIOTh
3aiiBU IPYHT Ha PIBHI 3 BIHUAMM [UIIHAPA.
6.IpyHT G€3 BTpAT MEPEHOCATH i3 LMIIHAPIB y BENUKI OIOKCH i HIIILHO
3aKPUBAIOTH KPUILIKAMHU.
7.0aH04YAaCHO BIAOMPAIOTh HABAXKKU I'PYHTY HA BOJIOTICTh Y MaJll OIOKCH.
VY nabopatopii OrOKCH 3 BiAiOpaHUMM 3pa3KaMu 3BaXyKOTh 3 TOUHICTIO J0
0,001 r.- Benuki 3BUIBHSIOTH BiJ IPYHTY, a Majl JJIsl BU3HAYCHHS
BOJIOTOCT1 CTaBJIATh HA BUCYIIIYBAHHSI.
O6’eMHy Macy rpyHTty (d) Bu3Ha4aroTh 3a (GOpMYyJIOHO:

Puc 2.1. INpunan KauuHcbkoro

m r

d=——
T
7€ m — Maca abCOIOTHO CYXOI'o IPYHTY B HEMOPYIIEHOMY CTaHi,T;
V — O6’eM 3pa3Ka IPyHTY, CM".
] nD*
V =mtr*s, a60V = ——+ how®
* b
7€ T — pajalyc HIWIHAPA, CM;
h — Bucora nwmaapa, cm;
D — niameTp muiaiHapa, CM.
Macy aOCoJIIOTHO CYXOro IPYHTY B ULWJIIHJpPlI BHUPAXOBYIOTH 3a
bopmyIioro:
(P= —H]'ﬂﬂg_ my)

m = , T
Mo_ T4

9

neP; — maca muninapa, r;  Pp- maca uuiiHapa i3 CHpUM IPYHTOM, T;
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m;— Maca OrKca, I; my— Maca OroKca 13 CHpUM IPYHTOM, T;
m3;— Maca OroKca 13 CyXuM I'PYHTOM, T.
3anucu Uil BU3HAYeHHS1 00’ €MHOI MacH IPYHTY BEAYTh Y (popMi

Taomung 2.1
JlaH1 1151 BU3HAYEHHSI 00’ €MHOI MacH IPYHTY
—~ [Sa)
N =
~ D Q
I o o L =
fae] o p— M —~
= 2 < s s | =~ o o E > § 2 >
o Q < < S|l | @ ] s=2|X| » 2, \© 2
2 o= IS = s
= e | 2 | g S |2 g 7. ~| O 2|«
S o5 | © @“éEE-EE%ii.;OEEE
~ | 3 = o o 5 S| 8832 5| &EQ|EZ| 2~
2 | o 2 S 3 g c|lod o2l 2lodle =l 2l S
o > S Z 2 T 5| B g 2L R Eo| 5B 0| Z| S
> | & |5 |E | E5 2| 8|88 E8E| |8 Sa| x| =
& 1212 |5 |58/ S|8|83d:283 5|88/ &8~ B¢
o, 8-1 o, M M = o, = = o = ° g O O <S> e
o ) « « | o | s H s E| 8| < E| <& 2| Z
s = = O O Rl S|l ologoElsloElogm|l Y
o o < < % o < S > < a. 3 < 5 S > v | o
T |2 | |= |23 2|2 | =828 a| =8 =800
ITuTaHHs 1J1s1 CAMOKOHTPOJIIO:
1. 3 saxux yacTuH abo (a3 cKkiIaaeTbCs IPyHT?
2. llo Ha3uBaeThCs OYJOBOIO OPHOIO IIapy I'PYHTY, BiJ 4OTrO BOHA
3aJICKUTH ?
3. MeTou BU3HAUYEHHS OYJJOBM OPHOTO IIAPY IPYHTY.
IpakTuyna podora Ne 3
Tema: «CTpyKTypa IPYHTY Ta BOAOTPUBKICTH IPYHTOBHUX
arperartiB»
Meta podoTu: HaBunTrcs BU3HAYaTH arperaTHUM CKJIAJ IPYHTY.
3aBraHHA:
1. O3HaioMHUTHCS 3 METOAMKOI0 BH3HAYCHHSA AarperaTHOro CKJIAmy
IPYHTY.

2. Bu3HauuTu arperatHuil ckiaj IpyHTy 3a merogukoro M.I. CaBBiHOBa.
3. IlpoanamizyBaTu OTpUMaHi pe3yJbTaTH 1 3pOOUTH  BIAMOBIJIHI
BHCHOBKH.

Marepianu Ta oO0JIagHAHHA: 3pa3KU IOBITPSIHO—CYXOTO IPYHTY,
HaOlp TIPYHTOBUX CHUT, TEpPE3H, €MKOCTI [l IPYHTY, CTOSIK 3
€JICKTPOMOTOPOM, IUJIIHJPHU, CUTa 3 OTBOpaMu aiameTpom 7; 5; 3; 1; 0,5 1
0,25 mm,

TEOPETNYHA YACTHUHA
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IcHye nBa TOHATTS CTPYKTYpU IpyHTY — Mopdoioriyie i
arpoHoMmiyHe. B MopdosoriuHoMy po3yMiHHI XOPOIIOK CTPYKTYPOIO Oyie
ropixyBara, PU3MOIOAI0HA,

arpOHOMIYHOMY PO3YMiHHI I[IHHOIO OyJie Taka CTPYKTypa, sika 3a0e3neuye

CTOBITYACTA, njacTuH4Yacta Ttouo. B
ONTUMaJbHI yYMOBU BOJAHOTO 1 TOBITPSAHOIO peXUMIB IpyHTy. Lle
JIpiOHOTPYJKYBaTa 1 3€pHUCTA.

3a pO3MIpOM arperaTiB CTPYKTYypy IPYHTY KIACU(IKYIOTh TakK:
Opunacta — > 10 MM, TpyaKyBaTo-3epHucTa (Makpoctpykrypa) — 10-0,25,
po3nopoiieHa (MikpocTpykrypa) - < 0,25 mm (3a M.1. CaBBIHOBHUM).

CTpyKTypa IPYHTY € OJJHUM 3 MOKa3HUKIB HOTO porodocTti. HalOub

[IHHOIO € TaKa CTPYKTYypa, arperaTu sikoi MatoTb po3mip Big 10 10 0,25 mm
i TpuBanuii yac He pyHHYIOTHCS Y BOII. I[pyHTH, SKi CKIagarOThCs 3 TAKMX
YaCTUHOK, HA3UBAIOTHCS CTPYKTYPHUMH, JUIIE B HUX 3a0€3MEUyeThCs
CHOPUSATIUBUM BOJAHUM, NOBITPSHUM, TMOXUBHUNU PEXKUMH, a TaKOXK
ra3000MiH MiX I'pyHTOM 1 atMocdeporo. Tomy Taki I'PyHTH, BIJIOBIIHO,
3a0€3Me4YyI0Th ONTHUMAJIbHI YMOBH JJI1 POCTY Ta PO3BUTKY POCIIHH, MPHU
00pOoOITKY iX MOTPIOHO MEHIIIE TATOBUX 3yCHJIb, IKICTH OOPOOITKY € OLIbII
BHUCOKOIO, BOHM TAaKOX YCHIIIHO MPOTUCTOSTh Ail BOJHOI Ta BITPOBOI
€po3ii Ta YIIUIbHEHHIO IPYHTY IPYHTOOOPOOHUMHU MalllMHAMM.

Ha arperatHuii ctaH IpyHTy BIUIMBA€ KMOr0 MEXaHIYHWM, XIMIYHHIM
CKJIaJl, HasIBHICTb OPTaHIYHOI PEYOBUHHU, POCIMHHUN TOKPHUB, CIIOCOOU
00po0iTKy. HailnommpeHinmum METO0M BU3HAUYEHHS arperaTHoro CKJiaay
IpyHTy B Jaboparopii € wmeronq M.I. CaBBiHOBa 3acHOBaHMI Ha
IPOCIIOBaHHI MOBITPSIHO—CYXOT'O IPYHTY 4epe3 HaOlp CUT 1 BCTAHOBJICHHS
BMICTY OKpEMHX (PpaKIIiid.

OLIHKY CTPYKTYPHOT'O CTaHy I'PYHTY HaBeleHO B Ta0. 3.1.
Tabnuusa 3.1

[IIkana AJ1s OIIHKK CTPYKTYPHOT'O CTaHY IPYHTY
(3a C.I. Jonrosum, I1.Y. baxTinum)

Bwmicr arperartis 0,25 — 10, mm, % 110 Macu O1iHKa CTPYKTYpPHOTO
MOBITPSTHO-CYXUX BOJIOTPUBKHUX CTaHy
> 80 > 70 Bigminawnii
60-80 55-70 JoOpuii
40-60 40-55 3a10BUIBHUN
2040 2040 He3anosuinHNUi
<20 <20 IToranwmii
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ArperatHuil CKJaa IPYHTY BHU3HAYaIOTh pI3SHUMH METOJaMHU.
Haitbinpm nomwupeni 3 Hux aBa: metoj CaBBiHOBa Ta MmeTon bakiieesa.
OOujBa IUIATBCA HA JIBI YaCTUHM — CyX€ Ta MOKpPE MPOCIFOBaHHS, IS
KUIBKICHOI Ta SIKICHO1 XapaKTEPUCTUKU IPYHTY.

Memoo Casginosa.
Xix podooru:
1. BiniOpasi B 1oJ11 3pa3ku JOBOAATH O MOBITPSIHO—CYXOT'O CTaHy.
2. Hamaxky 0,5-2,5 xr mnpocitoloThb Kpi3b Ha0lp CUT 3 OTBOpamMu
nmiametrpom 10; 7; 5;2; 1; 0,51 0,25 mm.
3. Ha HmXHE CHUTO HAAATAIOTh MIJAOHHHUK, a BEpPXHE 3aKpHUBAIOThH
Kpuikow. [IpocitoBaHHS TPOBOASTh HUISXOM HAxXWiIy CUT B OAUH 1
apyruii Oik Bim 5 1o 15 pasi, 371€rka MOCTYKYIOUM JIOJOHEI0 IO Kparo
cuta.Dpaxiiii 3 KO)KHOIO0 CUTa 3BaXKYIOTh 1 BUPAXOBYIOTh BMICT KOXHOI B
OpOLIEHTaX A0 B3SATOI HaBaXKW. Macy 1 NpPOLEHTHUH BMICT (Qpakiii
alaMeTpoM 4acTodyok MeHiie 0,25 MM BHUPaxoOBYIOTh 3a PI3HHUIICI0 MIXK
MacOI0 HaBa)KH 1 Macoro BCixX (Pppakuii qiamerpom Oibiie 0,25 mm.
Moxkpe npociroBaHHH.

1. 3 ¢pakuiid, ogepkaHUX MPU CYXOMY IPOCIIOBAHHI, CKJIAJAI0Th
cepeaHii 3pa3ok mMacor 50 r, B SIKUM 13 KOKHOI (hpakiii, 110 3aJuIuiIacs
Ha CHUTI, BIIOUPAIOTh MPOMOPLIAHY KUIBKICTh IPYHTY. (Y CEpeIHiil 3pa3ok
HE BKJIIOYaIOTh (ppakuito po3mipom meniie 0,25 MM, ajie mpu po3paxyHKax
BPaxOBYIOTb).

2. 3pa30K BHUCHUIIAIOTh y JITPOBUMA UWJIIHJP HAmOBHEHHM Ha 2/3
BUCOTH BOJOIO 1 3aIUIIa0OTh Ha 10 XBUIIMH.

3. Huninap 3aKpuBatOTh KOPKOM ab0 NPUTEPTUM CKJIOM, HAXWISIOThH
70 TOPU3OHTAIBLHOIO TMOJIOKEHHS 1 3HOBY CTaBJIATh BEpPTUKaNIbHO. Tak
NOBTOPIOIOTh JO TUX Mip, IOKA 3 I'PYHTOBUX arperaTiB HE BUTICHUTHCS
HOBITPAI.

4. UYepez 10 XBUIMH WWIIHIAP JOJMBAIOTh BOJIOIO JOBEPXY,
HAKpHUBAIOTh 1 MEPEBEPTAIOTH JOTOPU JHOM. Y TAaKOMY MOJI0KEHHI 1OTO
TPUMAIOTh KUJIbKa CEKYH], 100 OCHOBHA Maca arperaTiB IepemMicTuiacs
BHMU3.

5. HwniHAp MOBEpPTAIOTh Y MOMEPEAHE MOJIOKEHHS 1 YeKaIOTh JOKHU
ocsizie GyHT. (ycboro po0ssth 10 nepeBepTans).

6. 3aHyprOIOTh MWIIHAP y BOJAY HaJ HAOOpPOM CHUT, BUHMAIOTH II1]I
BOJOIO CKJIO 1 MOBIJIBHO BOJATH HaJ BEPXHIM CHUTOM Jii PIBHOMIPHOTO
posnoauty arperatiB. Uepesz 40—60 c, sik yci arperatu aiaMeTpoM Oifibliie
0,25 MM OCSIAYTh Ha CUTO, HUJIIHAP 3HOBY 3aKPUBAIOTh M1J BOJOIO CKJIOM i
BUNMAIOTh.
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7. IlepeHeceHi arperatv OpocitoTh M1 BOJOI Ha CUTaX 3 OTBOpaMu
niametpom 5; 3; 2; 1; 0,51 0,25 mm. PiBeHb Boau B ocyaiuH1 Mae OyTH Ha
5—6 cM BUILIUM BijJ OOpTa BEPXHHOT'O CUTA.

8. Habip cuT moBiIbHO MiAHIMAIOTh Ha 5-6 CM, IMIBUAKO ONMYCKAalOTh
NOoHU3Y Ha 3—4 cM. Y TakoMy IOJOXKEHHI CUTa TpUMarTh 2—3 ¢ micist 10
KOJIMBaHb JBA BEPXHIX CUTA 3HIMAIOTh, @ OCTAHHI CTPYIIYIOTH I1I€ 5 pasiB i
BUUMAIOTh 3 BOJIU.

Memoo bakuiecea. BuzHaueHHsI arperaTHOro CKJIaay 3a JOIOMOIOIO
npuiany bakimeeBa (puc. 3.1), sxuii MexaHiuHO koyiuBae cuta. [Ipuman
CKJIQJIAEThCA 3 YKPIIUICHOTO Ha IIJCTaBIl CTOSIKa 3 €JIEKTPOMOTOPOM 1
THI3/. Y THi3/1a BCTABJISAIOTH HITHAPH, K1 3BEPXY 3a JOMOMOI'OK TBUHTIB
3aKPUBAIOTH KPUILIKAMHU 1 TYMOBUMH MPOOKaMHu. ['HI3Aa 3 €IEKTPOMOTOPOM
3’€IHYIOThCSI 3a JIONOMOrow ImaryHa. Jlo mpuiaay J0Aa€ThCsl KOMIUIEKT
CHUT 3 OTBOpamu Jiamerpom 7; 5;3; 1;0,510,25 mm.

Xig podooru:
1.I'oTyrOTh CEpEAHI0O HABaXKy MAacCOK0
25 1. (Mx 1 3a merogom CaBBiHOBA,
OUWJIIHAPU  BUWMAaKOTh 3 THI3A 1

1-mixcraska;
2-rymoBa npo0ka;

— BMIIIYIOTh Ha M1JICTABKY).
e 2. 3HIMAIOTh ~ KPHUIOKA  IWJIIHAPIB,
peews | HaJIMBAIOTh B HUX BOJAM TPOXU OlbIIe

32 TIOJIOBUHY BHMCOTH, BCTaBJISIIOThH
HaOlp CHUT, BHUCUINAIOTH CEPEIHIN
3pa30K 1 3aKPUBAIOTh KPUIITKAMHU.
3.UYepe3 OTBIp y KpHIIKAX y HWIIHAPU
J0JIMBAIOTh BOAY, SIKa 3aBMSIKA CHEIIaJbHOMY IPUCTPOIO CTIKAE IO
CTiHKax HwiHapa. OTBOPU 3aKpUBaIOTh TPOOKaMU, HUIIHIAPHU CTaBIATh Y
THi3/a 1 BMUKAIOTh NpUIai.
4.Yepe3 12 XBuIMH MPOCIIOBAHHS 3aKiHUYYIOTh. [Ipunaag BUMHUKAIOTh,
IUWJIIHAPU BUMMAIOTh 1 CTaBJIATh Ha MiJAcTaBKy. Boay i3 muiiHIpiB
3JIMBAIOTh Yepe3 CKISAHI TPYOKH, BUMMAIOThL i po30MparoTh cuta. I pyHTOBI
YaCTOYKH, 110 3IMIIWIMCh HA CHUTaX, 3JMBaIlOTh y ¢GapdopoBl YallKwy,
BUCYIIYIOTh JI0 OBITPSIHO—CYXOT'O CTaHy, 3BaXYyIOTh 1 BUPAXOBYIOTh BMICT
arperatiB KO>KHOI (ppakxiiii.

ITuTaHHs 1JIs1 CAMOKOHTPOJIIO:
1. Yum cTpyKTypa IPYHTY BIAPIZHAETHCA BiJl HOTO CTPYKTYPHOCTI?
2.1I1o Take rpyHTOBUM arperat?
3. Arperatu SIKOTO PO3Mipy MarOoTh HAWOIbIIY I[IHHICTH 3 arpOHOMIYHOI
TOYKH 30Py?

Puc 3.1. Ipunan bakmeesa
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PO3JILI 2
®I3UKO-MEXAHIYHI BJIACTUBOCTI IPYHTY

IIpakTuyna podora Ned
Tema: «Il1acCTUHYHICTH TPYHTY»
Meta poboru: Hapuutncs BU3HaA4aTH TUIACTUYHICTh IPYHTY.
3aB1aHHA:
. O3HallOMUTHCS 3 METOJUKOIO BU3HAYEHHS IJTACTUYHOCTI IPYHTY.
2. BU3HauuTU IUIACTUYHICTH TIPYHTY 3a METOJMKOK ATTepbepra Ta
BacuibeBa
3. IlpoanamizyBaTi OTpUMaHl pe3yJabTaTd 1 3poOUTH BI/INIOB1/IHI
BHUCHOBKH.
Marepiaim Ta obaagHanHs: ¢apdopoBi ab0 MeTaleBi YallKH,
OanaHcupHUM KOHYC BacuibeBa, OIOKCH, METaJICBUM KOHYC Macoro 76 T,
M1JICTaBKa 1 METaJIeBUI CTaKaH JilaMeTpoM 4 CM 1 BUCOTOIO 2 CM.

[E—

TEOPETUYHA YACTUHA

IlnacTU4HICTL — BJIACTUBICTH BOJIOTOrO IPYHTY HaOyBaTH IMEBHOI
dbopmu 0e3 yYTBOpEHHS INUIMH 1 30epiratd il MIiCiAs NPUIIMHEHHS
30BHIIIHBO]T [ii.

3a71eXUTh B1Jl BOJIOTOCTI, MEXaHIYHOTO, XIMI4YHOTO 1 MIHEPAJIbHOTO
CKJIaJly TPYHTY.

BennuuHy 1i BUMIPIOIOTH YHKCIOM IUIACTUYHOCTI, SIKE JOPIBHIOE
pI3HUIII MIX BOJIOTICTIO TIPYHTY 3a BEpPXHbOI 1 HIKHBOI MEXI
MJIACTUYHOCTI.

3a YKCIIOM TUIACTUYHOCTI ATTepOEepr MOAIIsE BCl IPYHTH HA YOTUPH
kareropii (tadi. 4.1).

Tabnuus 4.1
Kitacudikanis rpyHTIB 3a UACJIOM IIJIACTUYHOCTI
) i ) MexaHIYHUN CKJ1a]l
Yucno mnactuyHocTi | [ImacTU4HICTh IpYHTIB
IPYHTY
0 Hennactuuni I[Ticok
0-7 CnaboniacTuyHi Cymicok
7-17 [TnactryHi CyrnuHok
>17 BucokoniactuyHi ['nmrnHa

Yucno mnactuyHocTl 7—17 € onTuMallbHUM JJ11 00pOOITKY PYHTY.
Bepxnsi Meka IUIACTHYHOCTI- BOJIOTICTb, 3a SIKOi IPYHT 13
MJIACTUYHOTO CTaHy MNEPEXOAUTH Yy TEKYUHil.
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JIns 11 BU3HAYEHHS HAWOLIBII YacTO 3aCTOCOBYIOTH JIBAa METOMIM:
ATtTepOepra 1 Bacumibena.

Memoo Ammepoepza.
Xix podoru:

1. HaBaxky rpyHty 20-30 r, po3TepTy B CTYMIll 1 IPOCISIHY 4Yepe3
CUTO 3 OTBOpaMHu jAiameTpoM 1 MM, BucunawTh y (apdopoBy abo
METaJIEeBY YallKy AiaMeTpom 12 cM.

2. 3pa3ok peTeNnbHO 3MIMIYIOTh 3 JUCTHUILOBAHOK BOJOIO JIO CTaHY
rycroi mactu. Yaiiky WIiIbHO HaKpUBaIOTh, yepe3 00y 3pa3ok Iie pa3
NEepPEMILTYIOTh, PO3PIBHIOIOTH MO JHY Yamku ImapoM 1 cm. Hoxem abo
CHEUIATbHUM JAEPEB’ STHUM LITATEIeM pOOJIATh MIUIUHY, PO3AUISIIOUNA TAKUM
YUHOM 3pa30K Ha 1Bl piBHI yacTuHH. [llupuHa miymau Ha aHi 1-1,5 MM,
Ha MOBEPXHI 3pa3zka — 2—3 MMm.

3. Tpudi CWJIBHO BHAPSAIOTH IO JHY YalllKh a0o0 3pa3oK Tpuul
KUAAI0Th 3 BUCOTH 6 cM. SIKIIO MiCis IbOTO OOMJIBI YACTUHM 3’ €THYIOTHCS
Ha BUCOTY | MM MO JOBXKHUHI IIIJIMHUA HE MeHIIe 1,5-2 cM, TO BOJIOTICTh
JAHOTO 3pa3Ka BIAMOBIJA€ BEPXHIM MEXI IMIACTUYHOCTI. 3a BiJACYTHOCTI
TAaKOro 3’€AHAHHA JI0 3pa3ka JI0JAal0Thb TPOXH BOAM, PETEIbHO
NEPEMILITYIOTH 1 IOCII IPOJOBKYIOTh. SIKIIO B IPYHTI HAJIMIIIOK BOAM, TO
3’€JIHAaHHA BIJOYBA€TbCS BXKE MICHS IEpIIOro abo Jpyroro yjaapy 4u
1A TIHHSL.

4. 3pa3ok MIACYHIYIOTh a00 JAO0JAI0Th TPOXH CYXOrO TIPYHTY,
NEPEMILIYIOTh 1  MPOAOBXKYIOTh  JOCHIKEHHA. SKmo  noTpiOHa
3BOJIOKEHICTh JIOCATHYTA, 13 damkud Oepyrs 10-15 r© ¢yary s
BU3HAYEHHS BOJIOTOCTI.

Memoo Bacunveea. BuUKOPUCTOBYIOTH OajJaHCUPHUNA  KOHYC

L-xyni; BacuibeBa (puc.4.1).Bin
2-pyKa; CKJIQJIAETHCSA 3 METAJIEBOr0 KOHYyca
3-konyc; .
P Macow 76 I, BHCOTOIO 25 MM 1

S-nizcraska. | gkyroM 3 BepmumHO 30°. Ha
BijicTani 10 MM BiJg BEpIIUHU €
KpyroBa MiTKa. YTopi KOHYC Mae
pYyYKy, a i BEpPTUKAJIbHOTO
BXOJ/I)KEHHSI B IPYHT OUISI OCHOBH
3MOHTOBaHO OaTaHCUPHUIA
OPUCTPIH 13 METAICBUMHU PYUKaMHU.
J10 KOMILJIEKTY BXOJIUTh MiJICTaBKa 1 METaJIEBUM cTakaH AlaMeTpoM 4 cM 1
BHCOTOIO 2 CM.

Puc. 4.1. banancupruit kouyc Bacuinesa
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Xig poooru:

1. 3pa3ok IpyHTy roOTylOTh Tak, SIK 1 y wmeronai Atrepoepra, i
IIEPEHOCATH MOT0 B CTAKAH.

2. TloBepxHIO peTeIbHO BUPIBHIOIOTH, 1 B IIEHTP1 CTaKaHa CTaBJISATH
OaJlaHCUPHUII KOHYC, SIKMM 3J7IerKa 3MallyioTh BaseniHoM. Ilig giero
BJIACHOI Macy KOHYC BXOJHTh Yy I'PYHT. SIKIIO 32 5 ¢ BIH YBIi{JI€ TOYHO MO
MITKY, TO BMICT BOJIOTH B I'PYHTI BIJIOBIJIa€ BEPXHIN MEXI1 IJIACTUYHOCTI.
Skmo rimbuHa BXOMKEHHS KoHyca Outbiie 10 MM, TO IPYHT MiACYIIYIOTh
a00 10AAI0Th CYXOro IPYHTY , a SIKIIO MEHIIE, TO JOJAI0Th BOJIH.

3. I'pyHT mepemiimyioTh 1 TPOJIOBXKYIOTh NOCHIKEHHS O TUX MIp,
NOKU TIMOMHA BXOKEHHS KoHyca Oyzae aopiBHioBatu 10 mm. Komum
JOCSITHYTO TAaKOTO CTYNEHS BOJOrOCTI, O€pyTh HaBaXXKy IPYHTY i
BU3HAYAIOTh MOr0 BOJIOTICTh, fKa OyJ€ JOpPIBHIOBATH BEPXHIM MEXi
MJIACTUYHOCTI.

HuxHe Meka NMJIaCTUYHOCTI— CTaH 3BOJIOKEHHS IPYHTY, 3a SIKOTO
3pa30K MOXHa CKPYTUTH B LIHYP A1aMETPOM 3 MM O€3 YTBOPEHHS B HbOMY
TpituH. J1st 1i BU3HaAYEHHS HAWOUIbIII YacTO 3aCTOCOBYIOTH JBa METOJM:
meton AtrepOepra ta meto]l Bacuibena.

Memoo Ammepoepza.

Xig podooru:

1. 'pyHT TpoXu MIACYHIYIOTh, a00 JOJAIOTh 10 HHOI'O MOBITPSHO-
CyXUW TIPYHT, NEPEMIIIYIOTh 1 poOOJIATH KYyJIbKYy AlaMeTpoM 1 cMm, sKy
GbopMyIOTh Ha CKJII B IIHYp JiaMerpoM 3 MM. KO IIHYp HE
PO3MaIa€ThCsl, TO 3 [PYHTY 3HOBY POOJISITh KYJbKY, @ 3 HET LIHYP.

2. IToBTOPIOIOTH AOTH, IOKU IPYHTOBUM LIHYP MPHU PO3KOUYBAHHI HE
MIOYHE PO3MAJATUCI HA IIMATOYKH 3aBIOBXKKHA 8—10 MMm.

3. IlImatouku 30upatoTh y OIOKC 1 BU3HAYAIOTh BOJIOTICTH I'PYHTY,
sKa Ma€ BIANOBIAATH HIDKHIA MEXI IIACTUYHOCTI.

Memoo  Bacunvesa. BUKOpPUCTOBYIOTH  OalaHCHUPHUM  KOHYC
BacunbeBa, 110 majae Ha MOBEPXHIO I'PYHTY 3 BUCOTH 34 CM Mij €O
BJIACHOI Macu. BoJIOTiCTh IPYHTY, 32 SIKOi KOHYC 3aHYPIOETHCS TOUHO Ha 10
MM, BIJIIOB1Ia€ HIDKHINA MEXI INIACTHYHOCTI.

Yucno nmnactuyHocTi (W) BU3HAYAIOTH K PI3HULIIO MIX BEPXHBOIO
(W3) 1 HmkHBOIO (W) MEXero IJIaCTUYHOCTI.

W-w_w,

ITuTaHHs 1JIs1 CAMOKOHTPOJIIO:
1. OnTuManbHe YUCIIO TIACTUYHOCTI JIJIsl MPOBEACHHS 00pOOITKY IPYHTY?
2. BiAMIHHOCT1 HO’KHBO1 Ta BEPXHbOI MEX IMJIACTUUYHOCTI
3. SIki BUAM TPYHTIB HAJIEKATH IO HEIUIACTUYHUX
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IpakTuuna podora Ne 5
Tema: «JIunkicTs rpyHTY»
Meta pobdoTu: HapunTtrcs BU3HAYATH JIUIKICTh IPYHTY.
3aB1aHHA:
. O3HallOMUTHCS 3 METOJUKOIO BU3HAYEHHS JIUIIKOCTI IPYHTY.
2. BU3HauuWTH JUIKICTh TIPYHTY 3a MeToaukoro KauumHcbkoro Tta
Binencekoro.
3. IlpoanamizyBaTu OTpUMaHl pe3yJabTaTd 1 3poOUTH BIJINIOBI1/IHI
BHUCHOBKH.
Marepiain Ta o0JagHAHHSI: BUIO3MIHEHI TEXHIYHI Baru, IUCK,
CTaKaH, CUTO 3 OTBOpaMH JiiameTpoM 0,25 MM, LIATEb.
TEOPETNYHA YACTHUHA
JIunkicTh— BIACTUBICTh I'PYHTY NPUIMIATHA Y 3BOJIO)KEHOMY CTaHi
10 PI3HUX MPEAMETIB. 3aJIeKUTh BIJ MEXAHIYHOTO CKJIaly, CTPYKTYpH,
BOJIOTOCTI TPYHTY, BMICTY TYMYCY, KUIBKOCTI YBIOpaHMX OCHOB.
OnHOBaJICHTHI KOTOHW 30UIBIIYIOTH II€M TMOKa3HUK , OaraTOBaJieHTHI -
3MEHIIYIOTh. 3a 301IbIICHHS BOJOTOCTI, MOYMHAKOYM BiJ i1 MiHIMaJIbHUX
NOKa3HUKIB, JHIKICTh IPYHTY 30UIbLIYETHCA JO TMEBHOI MeXl. 3a
NOJAJIBIIOrO 30UIBIIEHHSI BOJOTOCTI IPYHTY 1 MOSIBI HA HMOro MOBEPXHIi
BUIBHOI BOJAM JIMIKICTh IOYMHAE 3MEHINYBATUCA.JIMIKICTE TpYyHTY
BU3HAYAIOTh HA 3pa3Kax 13 MOPYIICHO 1 HETOPYIIEHO OYI0BOIO.
Busnavaetscst npunadom Kauuncvkoeo (puc.
5.1), mo sBase co0OK BHUIO3MIHEHI TEXHIUHI
Baru. JIiBy wamKky 3amMiHEHO CTEpXKHEM, Ha
HIDKHBOMY  KiHIII  SIKOTO 3HAaXOJUTHCS  JIUCK
rororero 10 oM’ JIMCK BUTOTOBJISAIOTH 31 CTal,
naTyHi, aepeBa abo rymu. Ha mnpaBy wamky
Max 5.1, Tpwsaa Kewssowsoro | CTABJIATH CTAKAH JUIS TCKY, y TAKOMY TIOJIOKEHH]
TEPE3U YPIBHOBAXKYIOTh.
Xix podoTu
1. bepyts 100 T MOBITPSIHO—CYXOro IPYHTY, HPOCIIOIOTH Y€pe3 CUTO 3
aiaMeTpoM OTBOPIB 1 MM, BMillyt0Th Y (hapopoBy HalliKy 1 JOBOIAATH /10
B1ANOBIIHOI BoJiorocTi.( Hampukmnaz, Ko mMakcuMajdbHa TIrPOCKOIMIYHA
BOJIOTICTb IPYHTY CTaHOBUTH 4%, NOTPIOHO BU3HAYMUTH JIUIKICTh IPYHTY
BoJsioricTio 20%. Y npomy pasi 10 HaBaxKu QyHTY TpeOa moiauTu 16 mi
BOJIN).
2.IpyHT peTeNbHO MEPEMINIYIOTH 10 OJHOPIAHOI MacH, MEPEHOCATH Y
(OpMOUKY, MOBEPXHIO BUPIBHIOIOTH 1 (POPMOUKY MIACTABISAIOTH M1 IUCK
npuiamy.

[E—
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1. BiamycTuBImM apeTup, Ha IUCK KIaayTh BaHTax macoro 200-300 r mis

Kpaloro npwinnaHHs rpyHty. Yepe3 30 ¢ BaHTax 3HIMAIOTh 1 B CTakaH

00€peXHO HACUNAIOTh MAJIMMM MOPILISMH MICOK JO MOMEHTY BIIPHUBY

JUCKA B IPYHTY.

2.1Ticok 3BaKyIOTh 1 BUPAXOBYIOTh MOKa3HUK JUIKOCTI (A) 32 GOpMyII0I0:
P r

S’ cm?

ne P - npuknaaeHe 3ycusuis 11l BILIPUBY IJIACTUHU BIJ IPYHTY (Maca

MICKY), T;
nD*
S=—

S - myIo1a MmIacTUHM ( & ), CM”

JIMnKiCTh BU3HAYAIOTh NPHU PI3HUX MOKAa3HUKAX BOJOTOCTI IO TOTO
MOMEHTY, KOJIM IPYHT YK€ He Oy/ie IpWIHIaTh A0 JUCKa.

JIns BU3HAYEHHA IPYHTY 3 HENOPYIIHOW OyAOBOIO BiIiOpaHUi
3pa30K CTaBJIATh Y BaHHY JJIA KanuisspHOTO HacuueHHs. [licis HacudeHHs
70 TIOBHOI BOJIOTOEMHOCTI BH3HAYAIOTh JIUIKICTh IPYHTY TaKUM e
criocoboMm, sIK 1 B 3pa3kax 13 MopyiieHow OynoBoro. IloTiM 3pa3ok
MOCTYOBO TIJICYIIYIOTh 1 BHU3HAYalOTh JIMIIKICTh 3a PI3HOTO BMICTY
BOJIOTH TTOKH I'PYHT HE OyJie MPUIIUIIATH J0 JIUCKA.

Ha ocHOBI ojepxkaHux JaHUX MOXKHA moOyayBaTu Tpadik
3aJIEKHOCTI JIMIIKOCTI IPYHTY BiJl HOTO BOJIOTOCTI.

M.A. KaunHChKUN PO3NOAUIMB IPYHTH 32 BEJIMYUHOIO JIUIKOCTI MIPU
KanuISIpHOMY 3BOJIOKEHHI Ha 11’ SITh Kareropiit (tadm. 5.1).

Tabnuus 5.1
Kitacudikanis rpyHTIB 3a JIMNIKICTIO
JINIKiCTh TPYHTY, T/CM” Kareropis
>15 ['paHnYHOB SI3KU N
5-15 Jlyxxe B’ sI3KUI
2-5 CepenHbOB SI3KU N
0,5-0,2 C1a00B’A3Kkui
0,1 -0,5 Pozcunuactuii

@i3M4yHa CHOJIICTL TIPYHTY— CTaH, OPU SKOMY IPYHT HiJ €10
poOOUMX OpraHiB IPyHTOOOPOOHUX 3HAPSAL PO3NATAETHLCS HA TPYAOUKHU
po3mipom 0,5-10 mm 6e3 Opwit, uTy.

Takuil cTaH HacTae MpU BIJANOBIHINA BOJIOTOCTI, KOJU OIIp IPYHTY
poOboYMM oOpraHaM HalMEHIIMH, 1 B HbOMY CTBOPIOETHCS HaMOLIbII
CIPUSATIUBE CIIBBIIHOLIEHHS MiXX TBEPAOIO ()a3010, BOAOIO 1 HOBITPSIM.

[cHye KiJbKa METO/TIB BU3HAYEHHS (PI3UYHOI CIILIIOCTI.
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Okomipnuii memoo. bepyTb y XKMEHIO TIPYHT 1 CWJIBHO WOro
CTUCKYIOTh. SIKIIIO TNMOMDK MalibIlIB 13 TPYHTY HE BHUCTYIA€ BOja, a
yTBOPEHA CTUCKAHHSAM IpyJKa CKMUHYTa 3 BUCOTH 1,5 M, po30uBaeThCs Ha
ApiOH1 TPYAOYKHU — IPYHT CHUIUH.

Memoo Binencvkozo. Metos 0a3yeThCsd Ha BH3HAYEHHI BOJIOTOCTI
CTPYKTYPOYTBOPEHHSI— BOJIOTOCTI, MIPU SIKIM YTBOPIOETHCA HaWOLIbIIA
KUIBKICTh arpOHOMIYHO LITHHUX arperaris.

Xix podoru:

1. 'V dapdopoBi yamku BMIIIYIOTh HAaBaXKH MOBITPSHO-CYXOTO
rpyaty 1o 50—100 r, npocisHOro Kpi3b cUTO 3 OTBOpamMu JiamerpoMm 0,25
mM. [Ipu HaBaxui 100 r y yamky nonuBatoTh Boay — 135; 25; 30; 40; 45;
50; 55; 60 1.

2. Ogpazy miciis AOJUMBaHHS BOAM €HEPTIMHO MEepeMIlyIOTh ii 3
IPYHTOM 3a JIONIOMOTOK Mimaress aldo JIONATOYKH 10 MPUITUHEHHS
YTBOPEHHS arperaris.

3. I'pyHT BUCYIIYIOTH JI0 OBITPSIHO-CYXOT'O CTaHy, IPOCIIOIOThH (3
KO>KHOI YaIllki OKPEMO) uepe3 CuTa 3 OTBoOpaMu giametpom 7; 5; 3; 1; 0,5;
0,25 Mm.

4. 3anumkyd arperartiB  Ha  KOXXHOMY CHUTI  3BaXyIOTh 1
BUPAxoByIOTh Macy cymu arperatiB Big 0,25 nmo 10 mm. Bomoricts
CTPYKTYpPOYTBOPEHHS Oyie Ta, 1110 3a0e3Meunsia yTBOPEHHI MaKCUMalbHO1
KiIbKOCTI arperatiB giameTpom Bij 0,25 1o 10 mm.

Koediuient crpykrypoyrBoperHsi (K) wmoxkHa BU3HAUMTH 3a
bopmyIioro:

C

B,
neC — maca arperariB IpyHTy Bij 0,25 10 10 mwm, T;
B — maca arperariB meniie 0,25 1 6iabiie 10 Mm,r.
ITuTaHHs 1J1s1 CAMOKOHTPOJIIO:
1. OntumanbpHa JIMOKICTh TPYHTY JUIsl IPOBEICHHS 0OpOOITKY IPYHTY?
2. Knacudikartiisi rpyHTIB 32 JIMIIKICTIO.
3. Ilpu siKMX MOKa3HUKAaX BOJIOTOCTI BU3HAYAIOTh JIUIKICTh TPYHTY?

IHpakTuyna podora Ne 6

Tema: «TBepaicTb rpyHTY»
Meta pobdoru: Hapuutrcsi BU3Ha4aTH TBEPIICTh IPYHTY.
3aBaaHHA:

1. O3HallOMUTHUCS 3 METOJIMKOKO BU3HAYEHHS TBEPAOCTI IPYHTY.
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2. BuzHauutu TBEPAICT, TIPYHTY 3a MeToaukoro KaumHChbKOro Ta
PeBsikiHa.
3. Ilpoanami3zyBaTu OTpUMaHl pe3yJabTaTd 1 3poOUTH BI/INIOB1/IHI
BHUCHOBKH.
Marepianu Ta 00JaJHAHHSA: 3pa3KU MOBITPSAHO-CYXOIrO IPYHTY,
HaOIp IPYHTOBUX CHUT, TEPE3U, EMKOCTI JJIA IPYHTY.
TEOPETNYHA YACTHUHA

TBepaicTb— BIACTUBICTH IPYHTY UYHUHUTH OIIp NPOHUKHEHHIO B
HBOT'0 OYJIb-SIKOTO MPEeAMETA.

BuMiproeTbes B Kr/cM”. Brcoka TBepaicTh 4acTo OyBae MPUUMHOIO
3HW)KEHHSI CXOKOCTI BHCISSHOIO HACIHHSA, YWHUTh MEXaHIYHUW OIIp
PO3BUTKY KOPEHEBOI CUCTEMHU POCIIUH, € IPUUUHOIO MOTIPIIEHHS BOJIHOTO,
MOBITPSIHOTO 1 TEIJIOBOTO PEKUMIB IPYHTY. 3aJIEKUTh BIJI MEXAHIYHOTO 1
XIMIYHOTO CKJIaJly, BOJIOTOCTI IPYHTY, BMICTY TYMyCy i yBIOpaHUX OCHOB,
B1J1 00’€MHOI Macu 1 CTpPYKTYpH IPYHTY.

J171s1 BU3BHAUEHHS TBEPIOCTI BUKOPUCTOBYIOTH TBEPIOMIPH.

TBepaomip Kaunncbkoro. IlopratuBauil npunaz Ai€ 3a NPUHIIUIIOM
peBoJIbBEpa (CUIIOI0 CTUCHYTOI NPYXUHHU IUTYHKEP MPOHUKAE B IPYHT).

[Ipunang ckiamaeTbess 13 MWIHAPUYHOTO KOpITyca, L0 3HHU3Y
3aKPUBAETHCS HArBUHYYBAHHSIM OINOPHOIO JIUCKa 3 OTBOPOM JIJIst
IUTYHKepa. 3BEpPXY KOPIIYC 3aKPUBAETHCS TOJOBKOIO, BCEPEAMHI SKOTO €
BUHT 13 pyxoMuMHu Inaibamu. Bcepenuni kopmyca BIIBHO PYXa€TbCs
NOpIIEHb 3 POOOYOI0 MPYKMHOK Ha HhOMY. Ha HMKHIN KIHELb MOPIIHS
HAarBUHYYETHCSA IUTYHXKEpP JOBXKHUHOK 60 MM 1 IUIOIICI0 MONEPEYHOTrO
nepepizy 0,2 cm2. Ha kopryci € mikania 3 MUTIMETPOBUMU TToALIKaMHu B 0
10 60 MM BIANOBIAHO /10 MaKCUMAJIbHOTO XOAy IUTyH>Kepa. IlokazaHHs
3HIMAIOTh 32 JIONIOMOTOI0 PYXOMOI'O KUIbIS—TIOKa3HUKA: /[0 KOMIUIEKTY
npuiaay J104at0Th poOoUi MPYKUHU, 1[0 MOXKYTh CTBOPIOBATH 3yCHILISL HA
rynxkep 0,6; 2; 3; 4; 6; 8; 12; 16; 18 xr, 1 BUBHa4anbH1 TaOJIUIII.

Xig podooru:

1. B kopmyc TBepAaoMipa BCTaBISIOTh BIANOBIAHY MPYXKUHY 1
3arBUHYYIOThH BIMOBIAHUN TTyHKep. CTaBJSITh TBEPAOMIP BEPTUKAIBHO 1
HAJABIIIOIOTh HA HBOTO TaK, 100 IUTyHXEP MOBHICTIO YBIUILIOB Y CEPEAUHY
KOpITyca.

2. IlocraBuBIIM mNpuiiaJ, Ha MOBEPXHIO IPYHTY, HATHUCKAIOTh Ha
KHOIIKY, 1 TUIYHXEp MiJ JI€0 MPYKUHU TMPOHUKAE B (DYHT Ha IMEBHY
[JIMOUHY.

3. Uepe3 30 cekyHa 3a AOMOMOTrOK KUIBISA-MOKAa3HUKA Ha MKl
3HIMAaIOTh MOKA3HUKU. 32 BU3HAYAJIBHOIO TAOJMIICIO JJIA JaHOI MPYXKUHU
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3HAXO/ISITh BIATIOBIIHE 3HAUYCHHS OMOPY I'PYHTY.

4. TToMHOXMBIIM HOro Ha KOEQILIEHT 5, OAEPKYIOTh MOKAa3HUK
TBEPIOCTI IPYHTY 3 pO3paxyHKoM Ha 1 cM”. TBepHiCTh BU3HAYAIOTH Y
JECATUPA30B1M TOBTOPHOCTI.

Teepoomip  Pegakina.llpunan HatuckHoro Tumy. PoOouoro
YaCTUHOIO € IUTYH)XEp A1aMEeTPOM 2 CM, SIKMM HarBUHYYIOTh Ha HIOKHIN
KiHelb mToka. Jlo mpuiaay 1oAar0ThCs 3MIHHI BUMIPIOBAJIbHI MPYKUHHU 3
niametpom apoty 3; 4; 5 mMm. TBepaoMip mMae camomucellb, 10 (ikcye
OIip IPYHTY 3a MPOHUKHEHHS B HHOTO ILTyHXKepa

Xix podooru:

1. TBepaomip CTaBIsATh Ha IPYHT CTPOrO BEPTUKAIBHO 1, HATUCKYIOUHU
Ha PY4YKy NpPUIIaly, BBOJATH IUIYHXEP y TPAHT, MPYKUHA CTUCKAETHCA
IPOMOPLIINHO OMOPY, 1110 YUHUTh IPYHT.

2. Ha cTpiuli MuIIMETpOBOro marnepy oJiBLeM (IKCYeThCSl BIANOBIIHA
KpHBa, 32 SIKOI0 BUPAXOBYIOTh CEPEIHIO BEIUUYUHY BIIXWICHHS (MM) Bij
HYJIbOBOI JIHI.

3.  BenuuuHy 3ycusuis (KT) JJIs CTUCKAHHS MPY>KUHU HA 1 MM MHOXaTh
Ha CEPEAHIO0 BEIMYMHY BUCOTH 1 OJEP)KYIOTh CEPEAHIO BEIIMUUHY ONOPY
rpyHty. Iloka3HMKOM TBepAOCTI IPYHTY OyJ€ BIJHOIIEHHS CEPEIHbOI
BETHYHHH OIOPY IPYHTY 10 IUIOMI ILTyHKepa (KI/cM®).

M.A. KauyuHCbKMH 3a TBEpIICTIO PO3AUIMB IPYHTH HA IIICTh
KaTeropii (tadi. 6.1).

Tabnuus 6.1
Kitacudikanis rpyHTiB 3a TBEPAICTIO
TBepiCTh IPYHTY, KI/CM” Kareropis rpyHTy
>100 .
3nuTun
50-100 .
Jyxe 3muTui
30-50 [iapHMI
20-30 linsHyBaTHii
10-20 .
ITyxkyBatuu
<10 [Tyxxuu
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PO3JILI 3
BOJHI BJJACTUBOCTI T'PYHTY

IIpakTuuna podora Ne7

Tema: «BoJsorictb rpyHTY»

Meta pobdoTu: HaBuntrcsi BU3Ha4aTH BOJIOTICTh IPYHTY.

3aB1aHHA:

1. O3HalOMUTHUCS 3 METOJIMKOK BU3HAYEHHS BOJIOTOCTI IPYHTY.
2. IlpoananizyBaTd OTpHUMaHl pe3yJbTaTH 1 3pOOUTH BI/IMOBIAH1
BHUCHOBKH.

Marepiagun Ta o0JagHAHHSI: BUIO3MIHEHI TEXHIYHI Baru, JUCK,

CTaKaH, CUTO 3 OTBOpaMH JiiameTpoM 0,25 MM, LIMATEb.
TEOPETNYHA YACTHUHA

Bosnoricte TpyHTY — KUIBKICTH BOJM, B HBOMY, BHUpaXK€Ha B
MPOIEHTAaX A0 Macu abCOJIIOTHO CYXOro IpyHTY (BaroBa) abo 0 00’eMy
IpyHTYy (00’ €MHA).

[Toxa3znuk nuHamiyHui. CTPOKM BU3HAYEHHS MOB'S3YIOTH 3 (pazamu
PO3BUTKY POCJIHMH, a00 31 CTPOKAMU BUKOHAHHS OKPEMHUX arpoOTEXHIYHUX
3aXO0/I1B.

[lepeBakHa  OUIBIIICT,  ICHYIOUMX  METOAIB  0a3yeThcs  Ha
NOMNEPEIHHOMY BIIOOpPI IPYHTOBHX 3pa3KiB 13 HACTYIIHUM iX aHAII30M
Oe3nocepelHbO B MoJl ado0 B Jjaboparopii. 3pa3ku isi BU3HAYCHHS

. .. Bojorocti MoxHa OpaTH 3 TIPYHTOBHX

‘=i PO3PI3IB, 3a3nalierigb 3HSBILIHN

[l l -ﬂ NiJCYIIEHUH ap TOBUIMHOK 4—5 cM, abo

> 3a  jomoMorol Oypa (puc. 7.1).

CknagoBUMU 4YacTMHaMu Oypa € pixyua
po0Ooya yacTuHa, IITAHTa 1 py4Ka.

u 3pasku IPYHTy Ui BU3HAYECHHS
A BOJIOTOCTI B110MpAIOThH MOIIAPOBO,
B B . .

I;H;. 7.}1(. Bypu s BinGupawis 3pa3ka Ha BOJIOTICTS 3aJICKHO BII[ IIOCTABJICHO1 MCTU

-6yp Kaumncekoro; . .. )

B-6yp Ismainscexoro;

L JOCTHKEHHS. BigiOpanuii 3pa3ok rpyHTy
BUIIMaIOTh 3 oypa, peTeNbHO

NepPEMIIIYIOTh, 3alOBHIOIOTH HUM OIOKC Ha 2/3 00’eMy 1 UIUJIBHO
3aKpPUBAIOTH KPUILKOIO. BigOupaTtu 3pa3ok noTpiOHO MIBUAKO, 3aXUIIAI0UN
Horo BiJ1 BITPY, COHIIA 1 JIOILY.

KinbkicTh moBTOpEHH 3-5 pa3ona.

Cepen BiIOMHX METOAIB BHU3HAYEHHS BOJIOTOCTI TIPYHTY MO>KHA
BUIUINTH:
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Okomipuuii memoo.(HaiOUIbIl HETOYHUMN). 3aCTOCOBYETHCS IpHU
BUBYCHHI IPYHTOBHUX pO3pi3iB a00 mpu BUOOpPI ONTUMAIBHUX CTPOKIB
00pOOITKY I'PYHTY, KOJIU BiACYTHI CHEIIaJIbHI NPHIaJN 1 HEMA€e OTpeOu B
OJlepaHHI a0COMIOTHUX TMOKa3HWUKIB. CTyMmiHb 3BOJIOKEHHS TIPYHTY
BH3HAYAIOTh 33 TAKOIO IKAJIOKO:

1. Ipynrt Mokpuii. I[Ipu KOIaHHi IPyHTOBOIO po3pi3y 3i CTIHOK CTIiKae
BOJAA, a MpPH CTUCKaHHI IPYHTYy B pylll MOOMIX MNaJbLSIMU
BUILIAETHCS BOJA.

2. Ipyar cupmii. Boga He crikae, ajle NPUKIaI€HHH apKyIl
(1IBTPYBAIBLHOIO NANepy MBHUAKO MPOMOKAE, CTUCHYTHH Yy pylll
I'PYHT NIEPETBOPIOETHCS B TICTONOAIOHY Macy.

3. Ipyur Bonoruii. Ipuknanenuii 10 IpyHTy GiIbTpyBaIbHUN HAMip
PU HAaTHCKAaHHI 3BOJIOXKYEThCS. Taka BOJIOTICTh € ONTUMAJILHOIO
1U1s1 OOPOOITKY I'PYHTY.

4. Tpynr cBixkuii. [Ipu JOTHKY [0 IPYHTY BiI4yBaeThCs IPOXOJIOJA,
(G1IBTpYBaJIbHUN MaMip HE 3BOJIOKYETHCA, JO PYK HE MPUIIUIIAE,
IPU PO3TUPAHHI B MAJBLAX HE NUIUTb.

5. Ipyur cyxuii. [Ipu po3THpaHHi NHIHTE.

Bazoeuii memoo. B ocHOBY HOro MOKJIaJ€HO BUCYLIYBaHHS 3pPa3KiB
IPYHTY pi3HUMH crnocobamu. HailOoinbil MOMMPEHUM 1 JOCTYIIHUM €
TEPMIYHUI CIIOCIO BUCYITYBaHHS IPYHTOBHUX 3Pa3KIB.

Xix podooru:
1. 3pazok r1pyHry Macoro 3040 T
— HEPEHOCITh Yy  3a3JaJerib  3BAKCHUM
i CYIIWJIbHUI OIOKC, IIBHUJIKO 3aKPUBAIOThH
‘ @ KPHUILIKOIO 1 3BaXylOTh 3 TouHicTIO 70 0,01

r.
2. brokcu 3 BIAKPUTUMH  KPHUIIKAMHU
CTaBJIATh y cymwibHy mady (puc. 7.2) 1
S TR Iy e Dy i CylmaTth OO0  TIOCTIHHOI  Macu  TpHu
temmeparypi 100 —105 °C. ITimani # cymimani GyHTH MOKHA CYIIMTH ITPH
temnieparypu 150 —160 °C.

3. Uepe3 5-6 roauH OIOKCHM BHIMalOTh 13 CYIIWIBHOI madu,
3aKPUBAIOTH KPUILIKAMU 1 CTABJIATH JJI1 OXOJOKEHHS B €KCUKATOP.

4.  Brokcu 3BaXylOTh, BIJIKPUBAIOTh KPUILIKHU 1 CTABISATh HA KOHTPOJIbHE
CYILIHHS.

5. UYepe3 1-2 rox ix BUHMAIOTH 13 madH, OXOJOIKYIOTh 1 3BaXKYIOTh.
Po3xomxkeHHss B Macl MHICAS KOHTPOJBHOIO CYIIIHHS TMOBUHHO OyTH HE
oinpmie 0,05 r. SAkmo Oiablne, TO IIe pa3 CTaBIATh HA CYIIiHHS Ha 1 —2

|
!

1
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rO/I.
6. g po3paxyHKiB OepeThCsl HaliMEHIlIa Maca MiCisl CYIIiHHA. 3alucH
i1 0OuMCiIeHHs poOIsATh 3a (HOPMOIO HaBEACHOIO B TaO. 7.1.

Tenzumempuunuit memoo. Meron 0a3yeThbCsi Ha BHUMIpIOBaHHI
BCMOKTYBaJIbHOI CHWJIA IPYHTY 3a JOMNOMOIOK MpPWIaay — TEH3UMETpa.
Haiiuacriiie BUKOPUCTOBYIOTh TeH3uMeTp—Bosioromip Illumkosa. Ilpu
HOro BUKOpPHUCTaHHI OYyIylOTh TpaJyHOBaHy KpHUBY 3a MOKa3HUKaMU
MaHOMETpa 1 BOJIOTOCTI IPYHTY.

Paoioakmugni memoou. B OCHOBY iX IOKJIAJE€HO BUKOPUCTaHHS
edeKkTy B3aeMOJli raMa-mpoOMEHIB 1 HEUTPOHIB 3 aTOMaMM BOJH, 11O € B
rpyuri. Lli meromu TpyaoMicTKi W ToMy HalOiIbI onepatuBHl. He
noTpeOyloTh TOMNEPEIHbOr0 B1AOOPY 3pa3kiB rpyHTy. HailtyacTime
BUKOpUCTOBYIOTh npuian HIB—1. Bin cioyxuth s OJHOpa30BOro Ta
CUCTEMATHUYHOIO0 BUMIPIOBaHHS 00'€MHOI BOJIOTOCTI I'PYHTY B Jilalia30H1 2—
40%.

Tabnuusa 7.1
dopma 3anucy npu BU3HAYEHHI BOJIOTOCTI IPYHTY

HaszBa | Illap | Ne | Maca | Maca Maca Maca Maca Bouo-
IpyH- | IpyH- | OlOK- | OrOK- | OrOKca | Olokca i3 | BOAW B | aOCOMIO- | TICTh
Ty, abo | Ty,cM | ca | ca, T i3 CHUpUM HaBa- THO IPYHTY
Ne CUpUM | TIPYHTOM | XKIi,T | CYXOro ,%
Bapi- IPYH- icIst IPYHTY, T

aHTa TOM, T | BHCYIIY-
BaHHS, T
1 2

BinHocHa BOJIOTICTH IPYHTY— BiJHOILIEHHS a0COJIOTHOIO BMICTY
BOJIOTH JI0 TIOBHOT BOJIOTOEMHOCTI, BUpakeHe B %.

OntumanbHOIO 1711 OOpOOITKY OUIBIIOCTI IPYHTIB BBa)Ka€ThCS
BiIHOCHA BOJIOTICTh 60-70%, MOMYCTUMOO Il HECOJOHIFOBATUX I'PYHTIB
- 50-80%, st conoHIiB 1 conon4uakiB — 50-60%.

lirpockomiyHa  BOJIOTICTH  IPYHTY— KUIBKICTH  BOAM, SIKY
azcopOyBaB Cyxui IPYHT 13 aTMOC(epHu 3 BIJIHOCHOK BOJIOTICTIO MEHIIE
100%.

[i Bu3HAuAIOTL 6a206UM MemoOOM i3 TEPMIUHUM BHCYIIYBAHHSIM
3pa3ka rpyHTy. JlJis IbOro HaBa)KKy MOBITPSIHO—CYXOI'O I'PYHTY Macow 5—
10 r s cyrmuHkoBUX 1 10—15 r a5 J€rKuX IPyHTIB, MPOCIIHOTO Yepe3
CUTO 3 OTBOpPaMH JiaMeTpoM | MM, CTaBJATh y OIOKCaX y CYHIUJIbHY 1ady
1 cymath 3a Temreparypu 100—105 °C. Yepes 3 rog OHOKCH 3BaOXKYIOTH 1
3HOBY CTaBJISITb HA KOHTPOJbHE BHUCYIIYBaHHA, SIKE TpuBae 1-2 ron
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Po3xomxkeHHs: B Maci IIcsl BUCYIIYBaHHS JonmyckaeTbess B Mexax 0,003-
0,005 r. 3anucu 1 po3paxyHKH BEAyTh SIK 1 MPHU BU3HAYEHHI BOJIOTOCTI
IPYHTY.

[Toka3HUK TIrpOCKOIIYHOT BOJIOTOCTI IPYHTY BUKOPUCTOBYETHCS MPHU
BU3HAYEHHI KUJIBKOCTI a0COJIIOTHO CYXOro I'PYHTY Ta 1HIIKUX MOKAa3HUKIB,
10 BIAHOCSITHCS 1O BOJHUX BJIACTUBOCTEM.

MakcuMaJibHA TirpoCKOMiYHA BOJIOTICTH IPYHTY— HalOUIbIIA
KUIBKICTh BOJIOTH, SIKy TOBITPSHO—CYXUH IPYHT MOX€E yBiOpaTu 3
atMocepu, HacuueHoi BoasHOI Tmaporw (100%). 3amexuth Bif
MEXaHIYHOTO CKJIa/ly, BMICTY OpraHiuHOi pE€YOBUHH, JUCIIEPCHOCTI IPYHTY.

JInsi BU3HAYEHHS LbOrO MOKa3HWKA HAW4acCTIIle BUKOPHUCTOBYIOThH
memoou Mimuepnixa 1 Hixonaecsa. Pi3HUIA MK HUMH MOJISITa€ B CIIOCO01
HACUYEHHS 3pa3ka IPyHTY Mapor BoAW. MiTuepiix 3amporoHyBaB
OPOBOJMTH HACUYEHHS Yy BakyymM—ekcukaropi Haa 10% po3uunHom
cipuaHoi kuciotd, a HikomaeB — y 3BHYAHOMY €KCHUKATOpl HaJ
HACUYEHUM PO3UYMHOM cipuaHokucioro kamito. [Ipm ob6ox meromax y
€KCUKaTOP1 CTBOPIOETHCA BITHOCHA BOJIOTICTh Onm3bka 10 100%.

Xig podooru:
1. HaBaxky miArOTOBJIEHOTO I'PYHTY BMIIIYIOTh Y 3BaKCHUW CKIISIHUN
OroKC.
2.  Brokc 13 IpyHTOM 3BaXXyIOTh 1 BIJIKDUTUM CTaBJISATh B €KCUKATOP IS
HACUYEHHS BOJSHOIO Maporo. (MpH 3acTOCyBaHHI meToAy MiTdepiiixa B
€KCUKaTOP1 CTBOPIOIOTh BAKYyyM 3a JIOTIOMOI'0OI0 HAcOCa).
3.  brokcu 3BaxkyroTh uepe3 KoxkHi 3 —4 nui. Konu pi3Huilsg B Maci Mix
OCTaHHIMU TphOMa 3BaxKyBaHHAMM Oyzae He Ouibmioro 3a 0,0005 r, Orokcu
CTaBJIATh y CylIMIbHYy mady 1 cymars npu temnepatypi 100-105 °C no
NOCTIHHOI MacH.
4. Po3paxyHKM MakCHMAQJIbHOI  TIPOCKOMIYHOCTI  IpyHTY (M;)
POBOJSATH 3a (POPMYJIOHO:

MF_B ClUU %

ne A — wmaca Orwkca 3 pyHTOM michs HacnquHﬂ, T;
B — Te x micis BUCYITyBaHHS, T;
C — maca mopoXHbOTO OrOKCa, T.

3anucu BeayTh 3a hopMoro Tadu. 7.2.
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Tabmuist 7.2

dopma 3anucy AaHUX IJI1 BU3HAYECHHS MaKCUMaJIbHO1
TIrPOCKOIMIYHOCTI IPYHTY

Hasga Homep | Maca Maca 6rokca 3 Maca 6rokca 3 MakcumanbHa
IPYHTY Orokca | OrOKca, | IpYHTOM IIiCis IPYHTOM MICHs rirpockomniyHa
BapiaHT r HAaCUYEHHSI, I BUCYILYBaHHS, T BOJIOTICTh, %
TOCITITY 1 |2 |3 |4

BoJioricTh CTiiiKOT0 B'STHEHHSI POCJIMH— KUIBKICTh BOJIOTH B IPYHTI,
Opu SKIK y POCIHMH 3'SBJISIOTHCS O3HAKM B'SHEHHS 1 HE 3HUKAIOThH
npoTsroM 12-roauHHOrO nepedyBaHHs B aTMOC(hepl, HACUUEHIH BOASTHOIO
naporo.

3aJIeKUTh B1JI MEXAHIYHOTO CKJIaJy Ta BMICTY OpraHidHOI peYOBHUHH.
[Toka3ye HM>KHIO MEXKY 3aracy NpOAYKTUBHOI BOJIOTH B IPYHTI.

[TokazHuk  OpuOJM3HO MOXKHA BHU3HAYUTH 34  BEJIIMYHUHOIO
MaKCUMAaJIbHOI TIPOCKOMIYHOCTI IPYHTY, TOMHOXKHMBIIU 11 Ha KOe()illieHT
1,34. KpiM Toro, Horo Bu3Hayar0Th Pi13HUMH METOJIAMH.
bionoziunuit memoo.

Xig podooru:
1. B anmtomiHi€BI OIOKCH HAaCUNAIOTh
nicok mapoM | ¢M 1 B HBOIO
BCTaBJISIIOTh TPYOOUKY.

A B B r 2. HacumaroTe mpocissHUK — 4depes
Puc73.C iB’ .
TRl i e o e CHTO 3 OTBOPAMH JiaMeTpoM 1 MM

B-criiixe B’ anenns; I'-3arubens pocun)

NOBITPSIHO—CYXHUI IPYHT 1
BUCIBAIOTh 10 4 —5 3€pHUH STYMEHIO.

3. Uepe3 TpyOKH IPYHT 3BOJIOKYIOTh JO IOSIBH KaIlUISIPHOI BOJIOTH Ha

MOBEPXHI IPYHTY.

4. DBloKcHu CTaBJISATh y TEPMOCTAT, A€ MIATPUMYEThCA TemmepaTtypa 20 —

25 °C. Ilicns mosiBU CXO/iB Y KOKHOMY OIOKC1 3aIUIIal0Th Mo 2 —3 a00pe

PO3BUHEHUX POCIUHHU.

5. Komm apyruii JIMCTOK CTaHE IOBIIMM 3a MEPUIMH, IPYHT IMOJIUBAIOTH

BOCTaHHE, a TOBEPXHIO MOro 3aJIMBAIOTh PO3ILIABIICHOIO (ajie HE rapsyoro)

cymimo napadiny i Ba3eniHy B CHIBBIJHOIIECHHI 3a Barowo 4:1. OTBip

CKJIAHOI TPYOOUYKH 3aKpUBAIOTh.

6. brokcu 3 pociaMHamMu 3aJUINAlOTh B OCBITJIIGHOMY 1 J00pe

IPOBITPIOBaHOMY TpuMillieHHI. [Ipu mosBi nepuMx o3HaKk B'SHEHHS (pHC.

7.3) Or0KCH MEPEHOCSTh Y KaMepy, /i€ MOBITPs HACUYEHE BOJISTHOIO MapOXo.

K110 Typrop y pOCJIHH BiIHOBIIIOETHCS, iX 3HOBY IIEPEHOCATH B OCBITJICHE
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MPUMIIIEHHS, a SKIIO Hl, TO 1€ CBIYUTH MPO TE, 10 B IPYHTI 3AJIUIINIAC
HEJOCTYIHA JIJIsl pOCIUH BoJiora. BBaxaeTbcs, IO TPYHT AOCST BOJOTOCTI
CTIMKOrO B'STHEHHS, KOJIM Typrop y pOCJIMH HE BIJTHOBIIIOEThCS micis 12—
TOJIMHHOTO nepeOyBaHHs iX B aTMOc(depl, HACUUEHIM BOSIHOIO MapOIo.
7. 3HIMaTh napagiHOBY KIPKY pa3oM 13 B'SUIMMU POCIMHAMH 1 IAPOM
rpyaty 1 —1,5 cm. IpyHT i3 Orokca BucumnarwTh y (GapdopoBy YalIKy,
BIIKUHYBIIW HWKHIN 1Iap IPpyHTY 1 micoK. BuOuparTh 3 HbOr0O OCHOBHY
Macy KOpPiHIIIB, IEPEHOCATh y CYIIWJIbHUNA OIOKC 1 BU3HAYAIOTh BOJIOTICTh
BaroBUM METOJIOM.
8. Bonoricth CTIMKOro B'SSHEHHS POCIUH BUPAXOBYIOTh Yy MPOIEHTaX J0
HABAXKKU a0COJIFOTHO CYXOro IPYHTY.
Memoo ooe3600nenns Opanyeccona.
Xig podooTu

1. 3pa3ku TpyHTY 3BOJIOKYIOTh JIO KalUISIPHOI BOJIOTOEMHOCTI.

HaBaxky cvporo rpyHTy Macoro 3 T CTaBJISATh Y BaKyyM —€KCHKATOpP Ha/l

10% po34MHOM CipyaHO1 KUCIOTH 1 CTBOPIOIOTH PO3piIKeHH TUCK 20 —

30 mMm. pT. CT.

2. UYepes 2 —3 nHi 3pa3ok 3BaxyrTh, MiHAIOTH 10% po3uuH cipyaHoi

KUCIOTH Ha 3% 1 MEepioMYHO 3BaXKYHOTh JO BCTAHOBJICHHS IOCTIMHOL

MAacCH.

3. 3pa3ok BUCYLIYIOTh A0 MOCTIHOI Macu B CYWIWJIbHIN Imadi npu

temriepatypli 100 —105”C 1 BH3HayalOTh BOJIOTICTh 32 BXE BIJOMOIO

dbopmyIioro.

IIpakTuyna podora Ne8

Tema: «B0J10ro€eMHICTD TPYHTY»

Meta pobdoTu: HapunTtrcs BU3HaA4aTH BOJIOTOEMHICTD IPYHTY.

3aBiaHHA:

1. O3galioOMUTHCA 3 METOJUKOI0 BHU3HAYECHHS BOJOTOEMHOCTI
IPYHTY.

2. Bu3HauuTH BOJIOTOEMHICTH IPYHTY 3a METOJOM HACUYECHHS B
UJIIHAPAX T4 METOJIOM 3aJIMBHUX JUISTHOK.

3. [IpoanamnizyBatu OTpUMaHI pe3yabTaTH 1 3pOOUTH BIJMOBIIHI
BHUCHOBKH.

Marepianu Ta o0jagHaHHs: Oyp s BIAOUMpaHHS 3pa3KiB IPYHTY,
OrokcH, cymmibHa 1mada, IPyHTOBUM HIXK, TEpe3u, AIIMK JJs OIOKCIB,
UAJITHJIPY.

TEOPETNYHA YACTHUHA

BoJ10ro€eMHicTh— KIJBKICTh BOJU, Ky YTPUMY€E I'PYHT. BUMIPIOIOTH

B %.
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Yci BUAM BOJOTOEMHOCTI 3ajeXaTh B MEXaHIYHOTO CKIaidy,
CTPYKTYpH I'PYHTY Ta BMICTY OPraHIYHOI PEUOBHHH.

IloBua BoJsioroemuicte (IIB)- BracTUBICTH TIPYHTY BMIIYBATH
MaKCHUMaJlbHY KUIbKICTh BOJIY.

Y HnpupogHUX YMOBAX TAaKWW CTaH 3BOJIOKECHHS XAPAKTEPHUM IS
3a00JI04EHUX TPYHTIB ab0O JOCATAETHbCSA IIiJI 4Yac TAHEHHSI CHITY YH
TPUBAJIOr0 IHTEHCUBHOTO JIOIIY.

MeToa HacHYeHHSI B IJTiHApaX.

Xig podooru:

1. 3pa3ku TIpyHTYy 3  HENOPYIICHOK  OYyJI0BOK  B1IOUPAIOTH
CIeliaTbHUMU IUJIIHAPAMHU, SIK1 3a371aJI€T1b 3BaXKYIOTh.
2. TpyHT pasom i3 HWIiHIPaMHU 3BAXKYIOTH i CTaBJIATH HA HACUYEHHS B
NOCYJIMHY 3 BOJIOI0. PiBE€Hb BOAM MIATPUMYIOTH Ha BHUCOTI IPYHTY B
HUJIHAPL, Y TOJII OJJHOYACHO BIJIOMPAIOTh HABAXKHU IPYHTY B OFOKCH IS
BU3HAUYECHHS BOJIOT'OCTI.
3. [Ilicis mOBHOTO HACHUYEHHS IPYHTY, 1[0 BU3HAYAIOTh 3a KpaneibKaMu
BOJYM Ha MWMOro IOBEPXHi, HWIIHAPU BHUNMAIOTh 3 BOAU, OOEPEKHO
BUTHPAIOTh 1 3BAXKYIOTh.
4. TloBHy BonoroemHicts rpyHTy (I1B) BU3HauaroTh 3a (hopMyIioro:

9

€  a- KUIBKICTb BOJM MICJIs IOBHOTO HACMYEHHS 3pa3Ka, T;
P — mMaca aGCOJIFOTHO CyXOro ITPYHTY B LUJIHJPI; T.
KinbkicTs BoM B (yHTI MicCisl MOBHOIO HACHYEHHS (a) IOPIBHIOE
PI3HUII MK MAaCOIO I'PYHTY MICJIsl HACUYEHHS 1 Macoro abCOIIOTHO CYXOro
IpYHTY. 3anIucy BeyTh 3a popmoro (Tadi. 8.1).
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Tabnuus 8.1

®opma 3anucy AJisi BA3HAYEHHS! TOBHOT BOJIOTOEMHOCTI IPYHTY

Maca Maca rpyHTy Maca 6rokca .
. . . 2
HWIHAPA 3 B IMIIHAPL T | 3 IPYHTOM, T <
o S | IpyHTOM, T S e E‘
= S ‘B 5
= = s S EZ
S 5 = E A
o =
2 = S é: © = S5
©] o © ~ | H
S el g : : | AR EREE
< % 0 o = = 0 o /M = 3)
~| | 5| & S 2 5 =S| 2|8 2 | &g
E ‘B % T g o Q ) Z % §, =, = o
= & = Q o = Al E| & 2 S = | 2
£ S | = | Q S| > o | A&
- = o an) b5 ) = o M I~
< s =t = v o [ <
O | = = o) 20| | X = o | =
8|l 2| &8 | o = o Y] 51218 o 9 5| 8
T | T | =2 | K = ~ < % || =2 | =2 | B A | B

Haiimenma Bosioroemuicts (HB)— BnacTuBiCTh IpyHTY yTpUMyBaTu B c001
MaKCHUMaJlbHY KUIbKICTh BOAM MICJST MOBHOTO 3BOJIOKEHHSI 1 BLILHOTO
CTIKaHHS rpaBITALIiHOT BOJM B HIKHI Iapu. J{OpiBHIOE MPUOIN3HO 11’ SITH
rirpockoniuauM BosioroctsiMm (HB = 5ST'B).

Memoo 3anuenux OiNAHOK.

Xig podooTu

1. VYV mnoni BUIAUIAIOTH XapakTepHy Il JaHOTO IPYHTY JUISHKY
po3MipoM 2x2 abo 1x1 1 OOBaJOBYIOTH JBOMA psSAaMU YIIUIbHEHUX
BaJMKiB BUCOTOIO 35 —40 cm. Ilepmmii psa 3axuilae MOAUBHY AUISTHKY,
ApYTui — 3aXUCHY cMyTY. MO)XHa 3aCTOCOBYBATH 1 JIEPEB'sIHI pamu.
2. llepen moaMBOM BHUIUICHOI JIJASHKA BH3HAYAlOTh HEOOXITHY
KUIBKICTh BOJIA JJISl 3BOJIOKEHHS IPYHTY /10 CTAHY MOBHOI BOJIOTOEMHOCTI
Ha ubuny 50 a6o 100 cm. [ns uporo mopsia i3 AUISTHKOIO B OKPEMHUX
TFeHETUYHUX TOPU30HTAX a0 IIapax BU3HAYAIOTh BOJIOTICTh, 00'€MHY Macy
1 3araJIbHy MOPUCTICTh IPYHTY.
3. BuzHauawTh (axkTHYHUNA 3amac BOAM B IPYHTI JI0 MOJUBY Ta
3arajibHy MOPUCTICTh. BiAHSABIIM BiJi OCTaHHBOI 00'€éM MOp, 3aMOBHEHUX
BOJI0I0, BUZHAYAIOTh K1JIbKICTh HEOOX1THOI JIJIs MOJIMBY BOAM. J1jist O11b11101
rapaHTy 110 KUIBKICTh BOJIM 301IbIITYIOTH B 1,5 pa3mu.

3anacu BOJIOra po3paxoByIOTh 32 POPMYIIOI0:

)
ne  h— mocnimxyBanuii map QyHry, m;
d — 06’eMHa Maca IPyHTY, I/cM’;
W — (pakTuHa BOJOTICTH IPYHTY, Y0.
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O06’em nop (V) BU3HAYAIOTh HACTYITHUM YMHOM:
V- 1UUUUh2PJM_3
100 ra,
2P .
e~ — 3arajibHa MOPUCTICTH, Y.
Hanpuknan, aKnio HasiBHa BOJIOTICTh Y MeTpoBOoMY 1api 20%,
06’emMua Maca — 1,2 r/em’, MOPUCTICTh — 55%, TO HEOOX1JIHY KIJIbKICTb

2
BOJIa JJIs TOJIMBY 1 M~ OyJie po3paxoByBaTUCh HACTYITHUM YHMHOM:

10000-1-55 M3
B 100 B 5500[‘_51} .

M
1B B =G56500-240m01,5 = 4650 = 465 a

4. Bu3HaueHy TakuM YHMHOM KUIbKICTh
HB BOAM PIBHOMIPHO IMOJAI0Th Ha [UISHKY 1
3aXUCHY CMYTY. {00 3amo0irTu
oot g BPK pyﬁHnytHH}o CTPYKTYpH IPYHTY 1 BHaF:HiILOK
IIOTO HOTO 3aIIMBaHHIO, YACTHHY JIJISTHKU
MiJ] Yac MOJIMBY BKPUBAIOTH TOBCTUM IIIAPOM
I cojioMmu a0o ciHa. PiBeHb BOAM MIATPUMYIOTh
MOCTIHHO 2 —5 cM.

5. Ilicma Toro, K BoJa yBiWJEe B TPYHT,
BB NOJIUBHY  JAUISHKY 1  3aXUCHY  CMYTY
0 HAKpPUBAIOTh TUTIBKOIO, & TMIOTIM COJIOMOFO JIJIsI

Puc. 8.1. Posnoain nokasHukis 3aXHUCTy IPYHTY Bi}l BUIIAPpOBYBAHHA.

Vp

~ |
-
=
<>

[P
Ty
P
Ty,

BOJIOTOEMHOCT] Ta BOJIOTOCTI (mmani @ CymimaHi  IPYHTH
BUTPUMYIOTh /100y, OIbII Baxkki — 2-3
n00m).

6. Uepes koxH1 3 —4 1HI 111 BUSHAYEHHS BOJIOTOCTI BiAOUPaIOTh
3pa3Ky IPYHTY B OKpPEMHX IIapax Ha BCIO MNIMOMHY MPOMOYYBAHHS O TUX
Mip, MOKHU Pi3HULIS y BOJIOrocTi Oyae He ouibior 1 —1,5%. 11 BosioricTs 1
Oyze XapakTepu3yBaTH HaWMEHIIYy BOJIOTOEMHICTh IpyHTy. Ha puc. 8.1
300pakKeHO PO3MO/ILI PI3HUX BHUJAIB BOJIOTOCTI Ta BOJIOTOEMHOCTI.

Haii01u1p111010 BOJIOTICTH IPYHTY OyJie MpH MOBHIM BOJOMOEMHOCTI
(IIB), Tpoxu HUXK4YOIO — TIIpU HaliMeHIii BosioroemHocti (HB). Mix HB
Ta BoJIOTICTIO B stHeHHs (BB) 3HaxomuThes npoaykTuBHa Bojora (r). s
PO3paxyHKy MOJIMBHOT HOPMHU BUKOPUCTOBYIOTH HB Ta BoJoricTh po3puBy
KamijsipiB.

BoJsioricte  po3puBY  KamijisipiB—  BOJIOTICTh, TIpU  SIKIH
YIOBUIBHIOIOTHCS (D1310JI0T1YHI MPOUECH POCIHH. 3a3BUYail BUBHAYAETHCS
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B %. 3MIHIOEThCSI 3aJICKHO BiJ BHUIY pOCIMHU Te€ a3 il pPO3BUHY.
Hanpuknan, nms o3umoi mNimeHMIN 1edl mokasHuk oOyne 75% HB, ps
kapromi — 80% HB, nns consimiauky B yci ¢asu no usitiHasg — 75% HB,
nix yac 1BitiHag — 80% HB, y nmoganemi dazu — 75% HB (75-80-75%
HB). BPK ginuTh npoJlyKTUBHY BOJIOTY Ha aKTUBHY (T]) Ta MacuBHY (13). Y
pa3i 3MEHIIEHHS BOJIOTOCTI IPYHTY 332 MEXY BOJIOTOCTI PO3pUBY KamIspiB
Tpeba MNPOBOJUTH MOJMB JO PIBHS HAWMEHILOI BOJOTOEMHOCTI, TO K
pizuns Mk HB 1 BPK Oyze nopiBHIOBaTH NOJMBHINA HOPMI.

KanisispHa BOJIOrOEMHICTh— KIJBKICTh BOJM, SIKY TIPYHT MOXE
yTPUMYBATH MICIS MOCTIMHOTO HAIXOMKEHHS 3 MIATPYHTSI.

Bu3HauaioTh METOJaMHU, SIK 1 MOBHY BOJIOTOEMHICTh, JIMIIE 3 TIEIO
pI3HULICIO, IO TIPYHT Yy LWIIHAPAX HACUYYIOTh BOJIOIO 3HM3Y. llicis
KalUISIPHOTO HACUYEHHS BIAOMPAIOTH CEpEeHi 3pa3KH Il BU3HAUYCHHS
BOJIOrocTi IpyHTY. IIpouieHTHUIT BMICT BoJIOTH 1 OyAe XapakTepu3yBaTH
KamiJasipHy BOJOTOEMHICTD IPYHTY.

IHpakTuyna podora Ne 9

Tema: «BoIONIPOHUKHICTH TPYHTY»

Meta poboTu: Hapuntrcs BU3HaA4aTH BOAOIPOHUKHICT IPYHTY.

3aBaaHHA:

1. O3HalioMUTHCS 3 METOAMKOI0 BHU3HAYEHHS BOJOINPOHUKHOCTI
IPYHTY.

2. Bu3HauuTH BOAONPOHUKHICTH IPYHTY 33 METOAOM 3aJIMBHUX
TUIsIHOK Ta MeTojioM HecTtepoga.

3. [IpoanamnizyBat OTpUMaHI pe3yabTaTH 1 3pOOUTH  BIJIMOBIIHI
BHUCHOBKH.

Marepiaiu Ta 00JIaAHAHHSA: paMH, JIIHIMKA, TEPMOMETP, LIMITIHAPH.
TEOPETNYHA YACTUHA

BoaonpoHUKHiCTh —BIACTUBICTh IPYHTY BOUpaTH 1 NPOIYCKaTH
yepes cede BoAy.

BoIONpOHUKHICTH YMOBMO MOKHAa pO3JIUIMTA Ha 1Bl ¢asu:
BOMpaHHa 1 (uibTpanis BoaU. BuMIpIOEThCSI;B MM/XB, a00 MM/TO/I.
3aJIe)KUTh BIJ MEXaHIYHOTO CKJIa/ly, BOJIOTOCTi, CTPYKTYpH, 00’€MHOI MacH
1 0ynoBU PyHTY.

Memoo 3anuenHux OinanoK. 3 TPYNU METOAIB 3AJIMBHUX JUISHOK
HaWOLIBIIOrO MOWIMPEHHA HaO0yB MertoJa pam. [Jlns BU3HAYECHHS
BOJOMPOHUKHOCTI I'PYHTY HEOOXIJHO JBI pamMu BHUCOTOK CTIHOK 20 cwm:
30BHIIIHIO (50x50 cMm) — 3axucHY 1 BHYTpIIHIO (25X25 cM) — 00JIIKOBY
(puc. 9.1). Pamu BUTOTOBISAIOTH 3 JepeBa abo Merany. BuszHaueHHs
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IPOBOJSITH Y IBOX — TPUPA30Biil HOBTOPHOCTI.
Xix podoru:

1. Ha BuOpanii mjisi JOCHIJPKEHHS JUISTHIN
_ BCTAHOBJIIOIOTh ~ CIIOYATKy  30BHIIIHIO  pamy,
m Yy | sarmuOuBmm ii B rpyHt Ha 8-10 cm, a moTiM —
¥ :
st ] BHYTPIILHIO.
Puc 9.1. Bussauenus 2. YV KOXHIA paMi BCTaHOBJIOIOTH BOJOMIPHY
N JHINKY Ta TEPMOMETP.
IPYHTY METOZIOM paM .
3. OOiKoBYy Ta 3aXMCHY paMHd OJHOYACHO

3aMOBHIOIOTH JI0 MO3HAYKH BOJIOKO, IKY HEOOX1JJHO JIUTH HA COJIOMY.
4. BigMiuaroTh MOMEHT MOYaTKy BU3HAYEHHsI 00JIIKY BOJIM, SIKY BECh 4ac
M1JIJTMBAIOTh MIPHUMU LUAJIIHAPAMH JJIsI TIATPUMAHHS MOCTIMHOTO ii piBHSL.
5. OO6nix BenyTh JMIE y BHYTPILIHIA pami, ajle MOCTIMHHUIA pPIBEHb
HiATPUMYIOTH 1 B 30BHIIIHIM.
6. OOJIK BUTpAaTU BOJAM BEAETHCA 3a HACTYNHUM TrpadikoM: MpOTAroM
nepuioi TOJUHU — Yepe3 KoxkH1 10 XB; OpoTArom Ipyroi 1 TpeThOi TOAUH —
yepes koxkH1 30 XB; a1 — 4epe3 KOXKHY TOAuHY.
7.BUMIpIOIOTSH 1 3aIIUCYIOTh TEMIIEPATYPy BOJH.
BononponukHicte (K) BHUpaxoBYIOTh [JIs KOXXHOTO MPOMIXKKY dYacy
CIIOCTEPEXKEHB 32 POPMYIIOIO:
Q-1lo MM
- S.T'xB,
ne  Q — KUIbKICTh BOJIM, IO MPOHUKJIA B IPYHT, CM ;
S — moiia 00JI1KOBOT paMu, CM;
T — TpuBaJIICTh CIOCTEPEKEHD, XB;
10 — koediIlieHT IepepaxyHKy CM° y MM.

Ha ocHoB1 oznepxaHux HaHuX OyayroTh rpadik, BiIKJIaJal0uyd Ha OCi
adCuMC 4Yac MiX MipaxyHKamMu, Ha OCl OpJUHAT — BOJONPOHUKHICThH
IPYHTY.

[3 cepeaHix 3HaUYE€Hb BOAOIPOHUKHOCTI 3a MEBHUN MPOMIKOK HaCy
CIIOCTEPEXKEHb OOUYMCIIIOIOTh CEPEIHI0 BOJONPOHHUKHICTH Yy MM/XB, VY
nepury roguHy, Apyry 1 1. . @opMmy 3amucy po3paxyHKIB HaBEJIEHO B
Taoi. 9.1.

Tabnuus 9.1
Bu3HaueHHs MBUIKOCTI IPOHUKHEHHS BOJU B IPYHT
, Hac JonuTo (mpOHUK- TpuBainictsb .
Homep | nigpaxymky BogonpoHuk-HicTh

JI0 Y TPYHT) BOJIH, | CIIOCTEpE-KEHb,
3

IPYVHTY, MM/XB
roj. XB. cM XB. PYHTY:

Bapi-aHTa
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Memoo Hecmeposa.Bukopuctanus npwiany [IBH—
00 3 aBTOMaTWUYHMM TOAaBaHHSAM Boau (puc. 9.2).
BiH cknagaeTbest 3 BOX MeTaleBUX HUIIHAPIB (9 1
8), miaMeTrpu sAKUX cTaHOBIATH 45 1 22,5 cm. Ha
MWJIIHAPAX € MO3HAYKHU JJIsl 3aHYPEHHs 1X Yy IPYHT 1
IUTsL PiBHSL BOJIM HaJ MOBEpxHEI0 IpyHTy. bauku (2),
Kl TEPMETUYHO 3aKylnoprorThcs mnpodkamu (1),
CIyXaThb JUIsi aBTOMaTUYHOIO TMOJAaBaHHS BOIU U
o0JIIKy 1i 3a TpaAyHMOBaHOI IIKAJOK 13 IIHOIO
P“"‘ﬁﬁﬁ;’;’:feﬂfﬂﬁ'oo noninky 0,1 n. YV HuxkHIN yacTuHi OaukiB € IO [BI
BojouporuKHOCTI IpYaTy | TPYOKHM 3 KpaHukamu. Opna 3 Hux (7) — md
BWIMBAHHSA BOJU, Jpyra (6) — WISl HaJIXOIKCHHS
noBITPsL B 0auok. bauky BCTaHOBIIIOIOTH BEPTUKAJIBHO Ha mTaTUBI (5) 3a
nonomororw Bucka (3). Hikku mrtaruBa raiikamu (4) 3aKpliUIIOIOTh Ha
BEJTUKOMY LUJIHJPI.
JI1s OLIHKM BOJIONIPOHUKHOCTI TIPYHTY BHUKOPHUCTOBYIOTH KAy
Kaunncekoro (tabun. 9.2).

Tabmnuirst 9.2
[IIkxasa OLiHKKA BOJIONPOHUKHOCTI IPYHTY
BogonpoHukHiCTh Ty B HEPIIY I'OIUH .
’ CHOCTCP;E(}QI{{B}: MM/)?B g g Oninka
>16,6 IIpoBanbHa
8,3-16,6 HanTto Bucoka
1,6-8,3 Haiikpama
1,1-1,6 Jloopa
0,5-1,1 3a10BUIbHA
<0,5 He3anosinpHa

Po3paxyHku 3amaciB BOJOTY B IPYHTI, CYMapHOTO BOJOCIIOKMBAHHS
Ta Koe(IIi€EHTa BOJOCTIOKUBAHHS:
1. 3anacu npoyKTUBHOI BOJIOTH B IPYHTI:

Wap. = 1004d (Hs-Be). X

ne HB —mailimeHIma BoJIOroeMHICTB, %0;
BB - BojtoricTs cTifiKOro B'SsHEHHS, %0;
d — 06’eMHa Maca IPyHTY, I/CM’;
h — map rpynty, m

2. CyMapHe BOJIOCTIOKUBAHHS:
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ME

E = WH_WK-I_Q'E

ne  W,— 3amacu BOJIOTM B I'PYHTI Ha MOYATKY BEreTailii KyJbTypH,
M°/ra;

W, — 3amacu BOJIOTM B I'PYHTI: B KIHELb BEreraiii KyJabTypH,
M°/ra;

O — KUIBKICTh KOPUCHHUX OMNajiB (>5 MM) 3a mepioj Bererarii
KyJIbTYPH, M°/Ta.
3. KoeditieHT BOJOCTIOKHUBAHHS:

,
ne Y — ypoxkalHICTb KyJbTYpH, 1/Ta.
3anacu npOyKTUBHOT BOJIOTH OILIHIOKOTHCS 33 JaHUMHU Ta0. 9.3,
Tabmnuist 9.3
OmuiHka 3anaciB MPOAYKTUBHOL BOJIOTH B METPOBOMY Iap1 IPYHTY

3arnac npoAyKTUBHOI BOJIOTH, MM Omninka
>160 Hyxe xopomuri
130-160 Xoporii
90-130 3a10BUIbHI
60-90 ITorani
<60 Jyxe norani
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