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XAPAKTEPUCTUKHU ®PUZNYECKOI'O COCTOAHUA I'PYHTOB

['pyHTBI, KaK MpaBUiIO, SIBISIOTCA Tpex(pa3HbIMH CHUCTEMAMH, COCTOSILIUMU W3
TBEPABIX MUHEPATbHBIX YACTHI], TOPHI MEXAY KOTOPHIMU 3aMIOJIHEHBI BOJION U Ta30M.
CocTostHre TpyHTa HEOOXOAMMO U3Yy4aTh MPU HEHAPYILIEHHON CTpyKType. s aToro
B MpOIECCe WHKEHEPHO-T'€OJOTHMYECKUX H3BICKAaHUI Ha CTPOUTEIHHOM IJIOIIAKE
otOupatoT u3 MmyphoB M CKBAKHUH OOpaslbl I'PYHTA HEHAPYIIEHHOW CTPYKTYpHI
(MoHONMMTHI). M3 MOHOJUTOB B JIA0OPATOPHBIX YCIOBUAX OepyT MpoObl U
HKCIIEPUMEHTATBHO OMNPEACNSIIOT TPU OCHOBHBIE XapaKTEPUCTHKU: TPUPOJIHYIO
BECOBYIO BJIIAXKHOCTh I'pyHTa W, INIOTHOCTH TPYHTA €CTECTBEHHOU (HEHapyIIEHHOM )
CTPYKTYPBI p, INIOTHOCTb TBEPABIX YACTUILL TPYHTA Ps.

JUist HarfmsigAHOCTH MPEICTAaBUM CXEMY COCTaBHBIX vacTed oOpaslia TpyHTa.
BhbienuM U3 rpyHTa o6paser; o6beMoM V = 1 cM’, MBICTEHHO Pa3/ieliuB ero Ha JBe
YacTH, NepBasi U3 KOTOPBIX 3aHATAa TBEPABIMU 4YacTULAMU O00BeMOM V|, a BTopas
nopamu oobemom V, (puc. 1).

[IpocTpaHCcTBO, 3aHATOE MOpaMU, MOKHO pa3[eiuTh B OOLIEM Ciy4yae Ha JBE
YacTH, OJJHAa U3 KOTOPBIX 3aHSTAa BOJAOHU, a Apyras — Bo3ayxoM. O003HaYuM Maccy
TBEPABIX YacTHIl B 00bemMe V — g, a Maccy BOAbI — g,. Macca Bo3ayxa Ha pe3yJbTaThl

pacucTOB HE BIIUACT.

V2

g Vi

Puc.1. Cxema KOMIOHEHTOB 00pa3iia rpyHTa

B cootBercTBHM C OIIPCACICHUAMU ITOJTYUUM:

W:g_Z’ C:g]+g2; CS:&-
g Vi+V, A\



3Has BequuuHbl W, p, pPs, BBIYUCIAIOT PsIi XapaKTEPUCTUK TpPyHTa IO
dbopmynam, npuBeeHHBIM B ipuil. 1. B mpuit. 2— 5 npeacraBieHsl TaOIHIIbI, 8 TAKKE

TCPMUHLBI U ONIPCACIICHUA A KJIaCCI/I(i)I/IKaI_II/II/I I'PYHTOB.

JIABOPATOPHAS PABOTA Nel
OITPEAEJIEHME BJIA’KHOCTU I'PYHTA METOOM
BBICYIIIMBAHUS 1O HOCTOSAHHOM MACCBHI

[IpuponHo¥i BIaXHOCTBbIO TpyHTa W Ha3bIBaeTCsl OTHOIIEHHWE MAacChl BOJIbI B
o0beMe TpyHTa, YAAICHHON U3 HEro BRICYIIMBAHUEM JI0 MIOCTOSHHOM MacChl, K Macce
BBICYIIICHHOTO T'PYHTA.

[IpuponHas BIAXKHOCTH SIBISETCS BaXKHOW XapaKTEPUCTUKON (HU3UYECKOTO
COCTOSIHUSI TPyHTa MW CIY)XHUT I[IOKa3arejieM, HEOOXOAUMBIM Il BBIYMCIICHUS
IJIOTHOCTH CYyXOT'O TPYHTA, MOKa3aTelsi TEKYy4eCTH U Jp.

BrnaxxHocTh TpyHTa ompenensercs BEeCOBbIM METOAOM. 3HaUYCHUE BIIAKHOCTH
BBIpQ)KaeTCsl B MPOIEHTAX WIM B JOJAX €AWHHILL. J[JIsi Kaxkmoro oOpasia rpyHTa
BBITIOJIHSIOT HE MEHee JBYX NapajUleSIbHBIX OMNpeleNieHud BiIaXHOCTH. [lpu
pPacXoXJACHUH pe3yslbTaToB Oosbllle 4YeM Ha 2% KOJMYECTBO OIpeaesIeHun
HEOOXOIUMO YBEIMYUTh. 3HAUYCHHE BJIAKHOCTH BBIUHUCIAIOT KaK CpelHEe

apu(pMeTHYECKOE pe3yIbTaTOB ONPEICICHUII.

[locnenoBaTeabHOCTD BHIMOIHEHUS PAOOTHI

1. B3Becuth mycTON aFOMUHUEBBIN CTAKAaHUMK C KPBIIIKON (m).

2. TlomecTuTh B CTaKaHUYUK MPOOY IpyHTa €CTECTBEHHOM BIIAXXHOCTH MAacCOi
15 — 50 r 1 B3BECUTh CTAaKaHYUK C TPYHTOM (1m;).

3. CTakaHYMK C OTKPBITOM KpPBIIIKOM TOMECTUTh B CYUIWIbHBIA IIKad u
BBICYIIIMBAThH JI0 TOCTOSIHHOM Macchl npu t = 105°C B TeueHHWe: MecYaHbie
IPYHTBI — 34; TIIMHUCTHIE — 4.

4. CrakaHYuK C BBICYLIEHHBIM I'PYHTOM 3aKPBITh U IOMECTUTH B DKCUKATOP JIA

OXJIAXACHUA J0 KOMHAaTHOM TCMIICPATYPHL.



5. OxJIaXJE€HHBIN CTaKaHYMK C TPYHTOM B3BECHUTH (Mmy).
6. BblunciauTh BENWYMHY BIAXHOCTH TpyHTa ¢ TouyHOcThio 10 0,1% mo

bopmyie:

w ="M 15005 (1)

m, —m
Pe3ynbTaThl onpeneneHus BIaXHOCTH 3aHECTH B TaOJI. 1.
Tabnuua 1.

XKypnan onpeneneHus BIaKHOCTH TPYHTA

Macca Macca Bnaxxnocts rpyata W,%
Macca CTaKaH4yuKa C CTaKkaH4yuKa C
Ne Howmep CTaKaH4yuKa C BJIAKHBIM BBICYLLIEHHBIM .
/Tl | CTakaH4MKa KPBILIKON TPYHTOM U TPYHTOM U OTHGHEHOH CpenHsIs
m, T KPBILIKON KPBILIKON HpOoRI
mp, I my, I'
1 2 3 4 5 6 7

JIABOPATOPHAS PABOTA Ne2
OINPEJEJIEHUE XAPAKTEPHBIX BJIA’KHOCTEIM,
KOHCUCTEHIHMU U BUJIA I'N"IMHUCTOT'O I'PYHTA

I'muaucTeIe I'PYHTBI B 3daBUCHUMOCTH OT COACPKAHUA BOAbI MOTYT HMCTbH
TBCPAYIO, ITNIACTUYHYIO WJIN TCKYYYIO KOHCUCTCHIIUN.

I[JISI ONpCACIACHUA KOHCHCTCHIHUHU T'PYHTA HAXOAAT XaPAKTCPHBIC BJIAKHOCTH,
COOTBCTCTBYIOIIIUC TIPaHUIC INIACTUYHOCTH Wp N TpaHULC TCKYUCCTHU WL.

BJIa)KHOCTB, npu KOTOpOﬁ I'PYHT IIC€pexXoauT U3 TBCPAOTO COCTOAHUA B

IUIACTUYCCKOC, HA3bIBACTCA HUKHUM IPCACIIOM IINTACTUYHOCTU HIIK BJIA)KHOCTBIO Ha

rpanune muactuaHoctH (W,). BuakHOCTh, NpH KOTOPOH TPYHT NEPEXOIUT H3

IJI1aCTUHYCCKOI'O COCTOAHUA B TCKYUCC, Ha3bIBACTCA BCPXHUM mpecaciioMm

IUIACTUYHOCTH HJIM BJIAXKHOCTBIO Ha TI'paHUIC TCKYYCCTH (WL) Pasznocthb MCIKIAY
BCPXHUM U HKHUM IIPCACIIaMU TNIACTUIHOCTH HA3bIBACTCS YUCJIIOM INIACTUIHOCTH !

I, =(W, - W,). (2)

B 3aBucuMocTH OT uMcia INIACTUYHOCTH TJIMHHUCTBIE I'PYHTHI TIOAPA3ACITIAOTCA

Ha jutonorudeckue paznoBugHocT o 'OCT 25100-2011 (Tabin.2).




Tabmumna 2.

HonpasneneHI/Ie TNIMHUCTBIX TPYHTOB 110 YHUCITY INIACTUYHOCTH

Yucno miacTUYHOCTH

Pa3HOBHIHOCTH IIIMHUCTOTO TPYHTA

I<I, <7
7<I, <17

Ip>17

Cymnecn
CyrnuHok

I'nmuua

BaxxHbIM  MMOKa3aTeleM COCTOSHHS TJIMHHUCTOIO TPYHTa  SBISICTCS  €ro
KOHCHUCTEHITUS, XapaKTepu3yemas rnokazarejieM TeKy4ecTH (Tabi. 3).

- ©

I = .
WL_WP

L

Tabmuma 3.

Knaccmbmcam/ls{ TJIMHUCTBIX TPYHTOB 110 ITOKA3aTCJIII0 TCKYUCCTHU

Pa3sHOBHIHOCTB TIIMHUCTBIX TPYHTOB [Toka3zarens TekydecTH

Cymnecu:
TBEP/bIE [.<0
IUIACTUYHbBIC 0<I, <1
TEeKy4dne I>1

Cer'II/IHKI/I U T'JIMHBI:

TBEPAbBIC IL.<0
ITOJIyTBEpAbIE 0<I;<0,25
TYTOIUIACTUYHBIE 0,25<I:<0,50
MSATKOINIACTUYHEIE 0,50<1;<0,75
TEeKy4eIlJIaCTUIHbIE 0,75<I; <1
TEKy4YHne I >1

CBolicTBa TJIMHHUCTHIX I'PYHTOB C H3MCHCHUCM BJIAJKHOCTH MCHAIOTCA
IMOCTCIICHHO, U BBCACHUC I'PAHUI] MCXKIY COCTOAHUAMU I'PYHTA JOCTATOYHO YCJIIOBHO,
HO OHH HCO6XOJII/IMBI IJIA XapaKTCPUCTUKHU CTPOUTCIIBHBIX CBOMCTB I'PYHTOB U HX

KJ1accuguKaIuu.



Onpenenenue BIaKHOCTH HA TPAaHULIE TEKYUYECTH
BepxHuii npenelt miacTUYHOCTH ONPENETAIOT KaK BIaXXHOCTh TPYHTOBOM NACTHI,
IIpU KOTOPOM OajaHCUPHBIA KOHYC MOrpyKaeTcs MoJ 1elcTBHEM COOCTBEHHOTO Beca

3a 5 ¢ Ha ry6uny 10 mm.

[TocnenoBaTeIbHOCTD BHIMOIHEHUS PA0OTHI

1. He menee 100 r rpyHTa, MpOCESHHOrO 4epe3 CUTO | MM, NOMECTUTH B
bapdopoByIO YALIKY U YBIQKHUTH TUCTUINIMPOBAHHON BOJOM O COCTOSIHUS T'yCTOM
MACThI, IEPEMEIINBAs IITTATEIEM.

2. I'pyHTOBYI0 TAacTy YJOXWUTb HEOOJBIIUMH TMOPLUMUSIMU B CTaKaHUYUK.
3anoJHUTh CTAKaHYMK M 3aryIaJiuTh IIMaTesieM MOBEPXHOCTh T'PYHTOBOM MacCThI
BPOBEHbB C KpasiMU CTaKaHUYUKa.

3. bamancupHbIii KOHYC, CMa3aHHBIA CJIOE€M Ba3ejnHa, MOJHECTH K CTAKaHYUKY
TaK, 4TOObl OCTpHUE KOHYCa KacalloCh IOBEPXHOCTH NacThl. OTHYCTUTH KOHYC,
MO3BOJISISL EMY MOTPYKaThCs B MACTY MOJ] AeCTBMEM COOCTBEHHOIO Beca.

4. TlorpyxeHue KoHyca B TeueHHe 5 ¢ Ha rinyOuHy 10 MM mMOKa3bIBaeT, yToO
MCKOMas BJIAXXHOCTh JOCTUTHYTa. B ciiydae morpyxeHus KoHyca Ha TJIyOMHY MeHee
10 MM TpyHTOBYIO macTy mnepeHectd B (apdopoByro yaimiky, 100aBUTh BOJBI,
nepeMeniaTh nacTy U NOBTOPUTH ONepaluu, ykazaHHble B 1. 2 u 3. J[00aBisaTh cyxoi
TPYHT B IIAaCTy HE JOIYCKAETCs.

5. llpy pocTukeHUW BIAKHOCTH BEPXHEro IMpenaesa IUIACTUYHOCTH U3
IPYHTOBOW macThl OTOOpaTh MpoOy Maccod He MeHee 15 © u ompenenuTh ee

BJIAXKHOCTBb BCCOBBIM MCTOIOM.

Ornpenenenue BIaKHOCTH HA TPaHULE NTACTUYHOCTHU
HwxHuil mpenen miIacTUYHOCTH COOTBETCTBYET BIIAXKHOCTH, INPH KOTOPOM
pacKaThIBa€MbI TPYHTOBBIA KI'YyT IMAMETPOM 3 MM HA4YMHAET paclajaarbcs Ha
Kycouk# JuinHoOM 3- 10 MM. B 3T0ii paboTe MOXKHO MCIONIB30BaTh TPYHTOBYIO MACTY,

MMPUTOTOBJICHHYIO IJIA OIIPCACIICHUA BCPXHETO IMPCACIIa IINIaCTUIHOCTHU.



HOCJICIIOB&TCJIBHOCTB BBITIOJIHCHU A pa60TBI

1. I3 mnpuroroBieHHOW TPYHTOBOM MAacThl B35ATh HEOOJBIIOW KYyCOUYEK W

pacKaTbiBaTh JIAAOHBIO HA

CTCKJISHHOM WM INIACTMACCOBOM IIJIACTHUHE a0

O6pa3OBaHI/ISI KTyTa JUaMCTpPpOM 3 mMm. Ecnu Ipu TOU TOJIIIUHEC KTYT COXPAHACT

CBJ3HOCTD M IINIACTHYHOCTD, CO6paTB €0 B KOMOK M BHOBb pacCKaTaThb. I[JII/IHa KTyTa

HC OOJIDKHA IIPCBBIIATL HIUPUHBI JIAJOHU. PackaTeIiBaTh A0 TCX IIOp, IIOKaA KTYT

JMaMETPOM OKOJIO 3 MM HE HAYHET pacnajaThCsl HA KyCOUKHU JIMHOU 3 — 10 MM.

2. KYCO‘{KI/I KTyTa IIOMCCTHTHL B 3apaHCC B3BCIICHHBLIM CTaKaHYMK U 3aKPbITh

KpBIH.IKOﬁ I TIPCAOXPAHCHUA OT BBICBIXAaHMUA.

3. Korga macca KyCOYKOB KI'yTa B CTaKaHUMKE JOCTUTHET He MeHee 10 T,

CICAYCT OIIPCACIINTD BIAKHOCTD 'PYHTA BECCOBBIM METOIOM.

PCBYJIBT&TBI OIIPCACICHUS XapaKTCPHBIX BJIQYKHOCTEH BHECTH B TaOII. 4.

Tabnuma 4.
KypHan onpenenenus BIaXKHOCTH Ha TPAHUIAX TEKYUYECTH U paCKaThIBAHUS
No Howmep Macca Macca Macca crakanuuka ¢ | BiaxxHOCTb,
/Tl | CTaKkaH4YMKa | CTaKaH4YMKa C CTaKaH4MKa C BBICYIIIEHHBIM %
KPBIIITKON BJI&YKHBIM TPYHTOM U
m, T TPYHTOM U KPBILIKON
KPBILIKON my, T
mi, I
1 2 3 4 5 6

Bepxuuii npegen mnactuaHocty W

Hwxunii npenen mmactuynocty Wp

Yucno mwiactuyaoct [p=W-Wp

BbaucauTh, 4MciIo0 MIACTUYHOCTH Ip N TI0Ka3aTCJIb TCKYUYCCTHU IL (3Ha‘{eHI/IH

MPUPOAHON BIAXKHOCTU B3sTh U3 paboThl Nel). Yka3zarh pa3HOBUAHOCTH INIMHUCTOTO

IPyHTA.



JIABOPATOPHAS PABOTA Ne3
OITPEAEJIEHME IIVIOTHOCTU I'PYHTA METOJIOM
PEXYILIEI'O KOJIBLIA

[110THOCTBIO TpyHTA p [r/cM’, T/M’] Ha3bIBACTCA OTHOIICHHE MACCHI TPYHTA
MPUPOAHOTO CIOXKEHUSI K 3aHUMAEMOMY 3TUM T'pPYHTOM 00beMy. [110THOCTE siBIsieTCs
BOXHBIM TIOKazaTeleM (U3NYECKUX CBOMCTB TpyHTa M UCHOJB3yeTCd s
XapaKTepUCTUKH  CIIOXKEHUS W  pacuera psfga Imokaszarenedl  (MOPUCTOCTb,
K03 (PUIIMEHT BOJIOHACKIILIEHUS U T.1.).

OauH 13 METOJIOB OIpeeNICHHs TUIOTHOCTU IPYHTA — METOJ] PEXKYILIEro KOJbIIa,
KOTOpPbI TPUMEHSIOT JUIsl CBSI3HBIX TPYHTOB, JIETKO TMOAAIONIMXCS BbIPE3KeE.
[110THOCTh BBIYHCISAETCS ¢ TO4HOCTBIO 10 0,01 r/cm’. PasHuma Mexay AByMs

3
mapaJuICJIbHbIMHU OIIPCACICHUAMU HC JOJIKHA ITPCBLIIIATD 0,03 r/c™m’.

[TocnenoBaTeIbHOCTD BHITIOTHEHUS PabOT

1. Konbio — mpoO0OTOOPHUK B3BECUTH (My), U3MEPUTH C TOUHOCTHIO 10 0,1 MM
€ro BHyTPEHHUH TUaMeTp U BBICOTY. Bbrauciauts 00beM koiibiia (V) ¢ TOUHOCTHIO 10
0,1 M

2. Konpilo pexymuMm KpaeM YCTAaHOBUTh Ha BBIPOBHEHHYIO IOBEPXHOCTH
oOpas1a rpyHTa u ciierka npuaaBuTh. HosxkxoM oOpe3aTh IpYHT BOKPYT U C TIOMOIIIBIO
HacaJIKu TIOCTENIEHHO BJABJIMBATh KOJIBIIO B TpyHT. [locime 3amoyiHeHUs KoJiblla
OTJICJIUTh €r0 OT MOHOJIUTA I'PYHTA. BBIPOBHATH IPYHT 3aIOJIMIIO C KPasiMU KOJIbIIA.

3. B3BecuTbH KOJIBIO C TPYHTOM (my).

4. BBIYUCIUTH IJIOTHOCTH TPYHTA IO opMyJie:
c=—1—2=. (4)

5. Omnpenenutpb BIaXKHOCTb TPYHTA BECOBBIM METOJIOM U BBIYUCIHUTH IJIOTHOCTh
CYXOI'o IpyHTA.

6. Pe3ynbraThl 3anucaTh B Ta0JI. 5.
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Tabmuna 5

KypHan onpeneneHus IIOTHOCTH TPYHTA METOJOM PEXYIIEr0 KOIbLA

Macca [InoTHOCTB rpyHTa
Huamerp | Boicota | OO0bem Macca 3PYH
No | Homep KOJIbIIA C p, T/cM
KOJIbLIA KOJbIIa | KOJIbLIA KOJIbLIA
/Il | KoJjblia 3 | TPYHTOM
D, cm H, cm V, cm T my, T obpasma | cpemHss
1,
1 2 3 4 5 6 7 8 9

[TTOTHOCTB CyXOTO TPYHTa Py OTMPEIACISAIOT IO PopMyJIe:
C
1+ wW’
riae W — BIaXHOCTb I'PYHTa B 1OJIsIX eAuHULBI (J1a0. pad. Nel).

)

Cyq

JIABOPATOPHAS PABOTA Ne4
OITPEAEJIEHME IIVIOTHOCTU I'PYHTA METOJOM B3BEIIIMBAHUSA
B BOJAE 3AITAPA®UHUPOBAHHBIX OBPA3IIOB

MCTOJI NpCaAHA3Ha4YCH OJIA T'PYHTOB, K KOTOPBIM TPYAHO IIPUMCHUTL MCETOJ

PEXKYIICTO KOJIbIIA, T.C. CKIOHHBIX K KPOIICHUTO.

[locnenoBaTenbHOCTH MPOBEAEHUS PAOOTHI

1. U3 MoHONHTA BBIpe3aTh 00pasel] rpyHTa 00beMOM 0Kosio 50 ¢M> U MpHIaTh
eMy OBaJIbHYI0 (hopmy, 00pe3asi BEICTYNAIOIINE YACTH HOKOM.

2. O6Bs3aTh 00pa3ell NPOYHONH HUTKOM, OCTAaBUB CBOOOHBIN KOHEIl JUTMHOU 15
-20 cm.

3. BsBecuts oOpaszer rpyHTa (m).

4. Omnyctuth 0Opasen Ha 2 — 3 ¢ B paciiaBleHHbIN napapuH (Temneparypoi He
6onee 60°C). [ToBTOPHUTE ATOT MPOIECC HECKOJIBKO pa3, MOKa Ha HEM He 0Opa3yercs
IoTHas o6osouka napaduna Toamuuaoun 0,5 — 1,0 mm.

5. B3Becuth OXJaXJICHHBIM JO KOMHATHOM

TeMIeparypel oOpaszel; B

napapuHOBOM 06os0uKe (M;).
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6. 3amapadguHUpoBaHHBIA OOpasel] rpyHTa B3BECUTH B Bojie (my). [ns storo
HEOOXOIMMO HaJ| 4Yalllei BECOB Ha IOJICTABKE YCTAHOBUTH CTaKaH C BOJOHW Tak,
4TOOBI €r0 Macca He TMepeaBajach Ha KOPOMBICIO BecoB. OOpaser moIBEeIINBaOT K

Cepbre KOPOMBICIIA BECOB TaK, YTOOBI OH IOJHOCTBIO NMOTPY3HIICs B BoAy (puc. 2).

= >
- 4
Puc.2. B3BemmBaHue rpyHTa B BOJIE:
1 — o6pazer rpynTa B mapaduHOBOM
000JI04UKe; 2 — cTakaH ¢ BOJOM;
2
e 3 — mojcTaBKa; 4 — BeChl
nabopaTopHble
.
)
3
7. BBIMHUCIHUTH IUIOTHOCTH TPYHTA (p,I/cM”) 110 hopmyIie:
mc _C
c= e (6)

~ep(my —my) —c, (m; ~m)’
rjae m— Macca oopasna 10 napadpuHUpPOBaHMUS, T;
m; — Macca 3anapauHUpPOBaHHOIO 00pasia, I;
m, — Macca 3anapauHUPOBAHHOIO 00pasiia, B3BEIICHHOTO B BOJIE, T;
pp — INIOTHOCTH NapaduHa, paBHas 0,9 r/em’;
Pw — IUIOTHOCTB BOBI (~1 T/cM).

dopmyny (6) MOKHO MpeoOpa3oBaTh K BUIY:

m

c= : (7)

m,-m, m —m

C C

w p

m, —m, o o
3nech ———2 - 00beM oOpasiia ¢ napadMHOBON 000JIOUKOMH;

p— m o
- 00beM mapagpuHOBON 000TOUKH.
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Paznunia mexay pesyiabTaTaMu MapajuiesIbHBIX ONMPeIeICHU TIIOTHOCTH TPYHTA
KaK 10 METOJy PEXKYIIEro Kojblla, Tak U apa®MHUPOBAHUEM JIOJKHA COCTABIISITh HE
Gouee, T/eM”:
- 11 iec4aHbIX TpyHTOB — 0,04;
- JJ1s TIbLJIeBaTO-TIMHUCTRIX — 0,03,

Pe3ynbpTaThl HcnbITaHUMN 3aHeCTH B Ta0. 6.

Taobmuna 6
KypHan onpeneneHnii I0THOCTA TPYHTAa METOA0M
B3BCILIUBAHUA B BOJIEC 3anapa(1)I/IHI/Ip0BaHHLIX 06paBHOB
Macca obpasua, r TII0THOCTE P, T/cM
O IMaruHU- B ImIapa(uHHu-
Ne a b pad N B BOJE
W poBaHuA pOBaHHOU o6pasma cpeman
000J104KEe
mp
m m;y
1 2 3 4 5 6

JIABOPATOPHAS PABOTA Ne§
OITPEAEJIEHME IIVIOTHOCTU YACTHUI T'PYHTA
IINKHOMETPHYECKNUM METOJ1O0OM

3
[InoTHOCTRIO wyacTull TpyHTa (ps, I/CM’) Ha3bpIBa€TCS OTHOLIEHUE MACChI
MUHEpaIbHBIX YACTHUIL K UX 00BEMY.
BenuunHa TMJIOTHOCTH YacTHIl TpPyHTa MCHONB3yeTcs Mg pacdera psjaa
MoKa3zaTesiel CBOMCTB IpyHTa (MOPUCTOCTh, KOADPHUIIUESHT BOIOHACHIIIICHUS U T.1I.).
3
[InOoTHOCTH wYacTUIl TpPyHTa BbIYMCHSETCS ¢ TouyHOCThIO A0 0,01 r/cm’.
Pacxoxaenue Mexay JABYyMs MapalieIbHBIMU — ONpPENETICHUSIMU HE  JOJKHO
3
npessimiath 0,02 r/cm”. Jlns onpeneneHus MIOTHOCTH YacTHUI] BCEX TPYHTOB, KpoMe

3aCOJICHHBIX U Ha6yxa10mnx, HUCIIOJIB3YCTCA AUCTUIINIIMPOBAHHAA BOAA.
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[TocnenoBaTeIbHOCTH BHIMOIHEHUS PA0OTHI

1. OOpazen rpyHTa B BO3AYLUIHO-CYXOM COCTOSIHUU pa3MeIbuuTh B (hapdopoBoii
CTYNKE U MPOCEATH YEPE3 CUTO C CETKOM Ne2.

2. U3 mpoCessHHOro TpyHTa B35iTb HAaBECKY OKOJIO 15 T W ompenemurts ero
TUTPOCKOIMYECKYIO BIAXKHOCTb.

3. Cyxoil 4uCTBIA MMKHOMETP HAMOJHUTh HA 1/3 MUCTUIIIMPOBAHHOW BOAOW U
B3BecUTh (M’) (puc.3).

4. Yepe3 BOpPOHKY 3achlllaTh B MHKHOMETP OTOOpaHHYIO MpoOy TpyHTa H
B3BECHUTH (M).

5. IlukHOMETp € BOJOM M TPYHTOM B30OJTaTh W MOCTaBUTh KHUISTUTh Ha
necyanyoo 6anto. [IpooIKUTETbHOCTh KUTISIYEHUS (C MOMEHTa Havyaja KUTISTYEeHUS )
JOJKHA COCTaBJATH: IJIA MECKOB U cymneceil — 0,5 4; 1 CyriaMHKOB U IuH — 1 4.
Kunsuenue npou3BoguTCs AJid yAaJleHUs BO3AyXa U3 TPyHTA.

6. Ilocne kumsueHHs MUKHOMETP OXJIAJUTh JO KOMHATHOW TeMMeparypbl H
JOJIUTh AUCTUIIIMPOBAHHYIO BOAY 0 MEPHOM pUCKM Ha ropisimke. Hus menucka
JOJIKEH COBIAJIaTh C MEpHON puckol. [IMKHOMETp BBITEpETh CHapy>KH U B3BECHUTD
(1’1’11).

7. BBUIUTH CYCNEH3UIO, OINOJOCHYTh NHUKHOMETP U HAJIUTh B  HETO
JUCTHILTUPOBAHHOW BOJIBI 10 MEPHOU PUCKU. B3BecHUTh MUKHOMETP C BOOH (1My).

8. BblyucnuTh BeIMUMHY MNIOTHOCTH YaCTHUIl I'PyHTa IO popmyiie:

CWmO

CS = ” (8)
rae my — Macca Cyxoro rpyHra, T;
my=m-m’

3
Pw — IJIOTHOCTH BOJABI ~ 1T/cM”.
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L Loombemcmbyem
[
My+ M- m,

Puc.3. [locnenoBaTenbHOCTh B3BEIIMBAHUS P OIPEIECICHUN

IJIOTHOCTHU YaCTHIl 'PyYHTA

B ciydae nucnonbp30BaHus IPyHTa B BO3IYITHO-CYXOM COCTOSIHUH My BBIYUCIISIOT
o ¢hopmyie:

my

my= == )
0 5
1+0,01W,
r71e M3 — Macca BO3AyLIHO-CYXOro I'PyHTa, T;
W, — rurpockonuyeckas BIaKHOCTb ITPyHTa, Y.
Pe3ynbpTaThl onpeneneHnii IIOTHOCTH YaCTHI] TPYHTA 3aHECTH B Ta0J.7.
Tabnuua 7

>KypHaJI OHpeI[eJ]eHI/Iﬁ IUIOTHOCTHU YaCTULl T'PYHTA TUKHOMCTPUYCCKUM CII0COOOM

II;moTHOCTE YacTHIX
Macca, T 3
I'PYHTa, pPs, I/CM
MUKHO- MUKHO- MUKHOMETpP | NHKHO- | CYyXOro OTJIEIbHOMI cpenHss
No MeTpa, MeTpa, acCBOJAOW M | MeTpacC | TpyHTa pOoOBI
| 3amor- 3amoi. IPYHTOM, BOJIOM
HEHHOTO BOJIOW Ha
BOJIOW Ha 1/3n
1/3 IpyHTa m
m’ m mp my
1 2 3 4 5 6 7 8
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I[MTPUJIOXEHUE

[Tpunoxenue 1

OCHOBHBIE XapaKTEpPUCTUKHA T'PYHTOB

O6o3Haue | Pa3zmep- DU3UYECKUN CMBICIT,
HaumenoBanue
HUE HOCTb Croco0 oTpeeeHHs
1 2 3 4
3
HOTHOCTE 0 T/M°, | OTHOILIEHHE MacChl TPYHTA K €ro 00beMy
3
r/cMm ('OCT 5180-2015)
OTHolIeHrne Macchl BOJIbI B 00beMe
IpyHTa, K Macce 3TOro rpyHTa
BnaxHocTb Y pyHTa, pyrma
BBICYILIEHHOTO J0 MOCTOSTHHOW MacChl
('OCT 5180-2015)
3
[InoTHOCTH 0 T/M°, | OTHOIlIEHHE MACChl YACTHI] TPYHTA K €T0
3
YaCTHI] TPYHTA S r/cMm oovemy (I'OCT 5180-2015)
BnaxHocTh Ha BnaxxHocTh rpyHTa, IpU KOTOPOH TPYHT
rpaHulLIe WL HAXOJUTCS HA TPAaHULIE JIACTUYHOTO U
TEKy4eCTH tekydero coctossaust (TOCT 5180-2015)
BnaxHocTh Ha BnaxxHocTh rpyHTa, IpU KOTOPOH TPYHT
IpaHUIEe HAXOJUTCS HA TPaHULIE TBEPAOTO U
Wp
packaTbIBaHUs mactuuHoro coctosaus (I'OCT 5180-
(TIaCTUYHOCTH) 2015)
[moTHOCTH 0
3 THOIIICHUE MACChl YAaCTHUII TPYHTA K
CyXOro /™,
Py } | oOBemMy Bcero rpyHTra
(ckenera) r/cM —p/(1+ W)
Py =p/ALT
TpyHTa
YIIeHBHBIﬁ BEC 3 OTtHo1IEHNE BEca I'PyHTa K €ro 06’BeMy
Y kH/m _ 2
rpyHTa y=p8g g=10M/c
. OTtHolreHre 06beMa Mmop KO BCEMY
[TopuctocTh n % o
o0beMy rpynTa  n=(1—p,/ p)-100%
Koadpdunment OTtHomieHue o6bema mop K 00bemMy
e
MOPUCTOCTHU JacThll IpyHTa €= (Ps ~— P4 )/ P
Koadduunent CrerneHb 3aN0HCHUS TIOP BOAOKH
BOJIOHACHIIIICHHUS _
pi | 11 Sr Sr_W.pS/e.pW
(cTeneHb 5
Pw =1T/M” —IUIOTHOCTH BOJBI
BJIQYKHOCTH)
Yneno KocBeHHO xapaKkTepu3yeT KOJIUYECTBO
TACTHHOCTIL L % TJIMHUCTBIX YaCTHUIl B TPYHTE
I, =W, -w,)-100%
VYka3pIBaeT CTeNEeHb MOJBUKHOCTH YaCTHUII
ITokazarens
I, IpyHTa, YCTaHABIMBAET KOHCUCTEHLIUIO
TEKy4eCTH

I :(W_WP)/(WL _WP)
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OkoHuaHnue npui. 1

1 2 3 4
VY enbHbIN Bec v
YUTHIBAET YMEHBILIEHUE yIEIBHOIO BECA
IPYHTa BO
Y kH/M3 | TpyHTa HUKE YPOBHS IOJ3EMHBIX BOJ
B3BEILIEHHOM v = g(p o ) /(1+¢)
COCTOSTHUU Sb v
[TapameTp npsAMOM 3aBUCUMOCTH
CONPOTHUBIIEHUS TPYHTA CPE3y OT
VY nenpHOE c klla, | BEpTHKaIbHOIrO IABIEHUS, ONIPEAEISIEMBIN
CLICTIIICHUE MIla | kak OTpe30K, OTCEKAEMbIi 3TON IPAMOU
Ha OCU OpJIMHAT
('OCT 12248-2010; 'OCT 20276-2012)
[TapameTp npsAMON 3aBUCUMOCTH
Vol CONPOTHUBIIEHUS TPYHTA CPE3y OT )
BEPTUKAIBHOTO JJABJICHHMS, OIPEIEIIIEMBIiA
BHYTPCHHET'O ¢ rpajg N N
TpeHus KaK yroJ HaKJIOHA 3TOM IpsIMOM K OCH
aocuucc  (I'OCT 12248-2010; TOCT
20276-2012)
Koaddumment nponoprunoHaibHOCTH
Monayne E kl1a, JIMHEMHOM CBSI3U MEXKY NPUPALLECHUSIMU
nedopmaluu MIla | naBneHusi Ha oOpasell u ero nedopmanuit
(I'OCT 12248-2010; TOCT 20276-2012)
Koadpumment [Tokazarenb neopmMupyemMocTH,
MIONIEPEYHOTO v XapaKTEPU3YIOIINI OTHOLLICHHE
pacmmpeHus MOTEePEYHBIX U POJOJIBbHBIX Jlepopmanuit
(ITyaccona) rpyata ('OCT 12248-2010)
OTHollIeHrEe Pa3HOCTH BBICOT 00pa3IoB,
COOTBETCTBEHHO, MPUPOTHON BIAKHOCTH
OtHOCUTENBHAS . Y TIOCJIE €T0 MOJIHOTO BOAOHACKIILICHUS
MIPOCa0YHOCTh ! IIPU ONPEIEIICHHOM JIaBJICHUU K BBICOTE
oOpasia NpupoIHON BIIAKHOCTH
('OCT 23161-2012)
Hazansroe k[la, |/laBieHue, npx KOTOPOM OTHOCHUTEIIBHAS
anienie b Mlla | npocamounocts 4+=0,01
IIPOCAJOYHOCTH ’
IIpenen OTHollIeHrE MPUIIOKEHHOHN K 00pasily
MIPOYHOCTH HA BEPTUKAIBbHON Harpy3KH, Py KOTOPO
OJTHOOCHOE Re klla, | mpoucxoauT paspyuienue odpasua, K
cKaTue MIla | njomanu ero nNepBOHaYaIbHOIO
CKaJIbHBIX nonepeuydoro cedenus ('OCT 12248-

T'PYHTOB

2010)
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[Tpunoxenue 2

KJIaCCI/I(])I/IKaHI/ISI MCCUYAHBIX T'PYHTOB I10 INIOTHOCTH CJIOKCHHA

Pa3HOBHIHOCTD [T10THOCTD CIIOXKEHUS MTECKOB
IIECKOB IJIOTHBIE cpeaHei PBIXJIBIC
IJIOTHOCTH
Ilecku
IPaBEJIKCTHIC,
KPYIIHBIC U e<0,55 0,55<e<0,70 e>0,70
CpelHen
KPYIHOCTH
[Teckn Menkue ¢<0,60 0,60<e<0,75 e>0,75
ITecku nbLIEBaTHIE ¢<0,60 0,60 <e<0,80 e>0,80

[Tpunoxenue 3

[lonpasneneHue TIMHUCTBIX TPYHTOB MO YUCITY MJIACTUYHOCTU U
IpPaHyJIOMETPUYECKOMY COCTaBY

PaBHOBI/IIIHOCTB TJIMHUCTBIX

Yucno

COIICp)KaHI/IC IICCYaHbIX YaCTHI]

T'PYHTOB IUIACTUYHOCTH [, (2-0,5 mm), % no macce
Cymnecs:
— TIeCUYaHHCTas 1—7 > 50
— MBIIeBaTas 1—7 <50
CyriamHOK:
— JICTKUM ITeCYaHUCTBIN T—I12 > 40
— JITKUM IblIIEBaThIN T—12 <40
— TSDKEJIBINA II€CYaHUCTHIN 12—17 > 40
— TSKEJIBIA MBIJICBATHIN 12—17 <40
I'nmuna:
— JIeTKas IecuyaHucTas 17—27 > 40
— JIETKas IblIeBaTas 17—27 <40
—TsDKenas > 27 He pernamentupyercs

[Tpunoxenue 4

[Toapa3znenenue KpyrmHOOOJIOMOYHBIX TPYHTOB U TIECKOB TI0
KO3 (DPUIIMEHTY BOJIOHACKIIICHHUS (CTETICHU BIAXKHOCTH )

PaBHOBI/IJIHOCTB I'PYHTOB

Koadunment BogonaceieHus S,

Mastoi crerieHu BOJOHACBIIIIEHUS
CpenHeli cTenieHd BOJIOHACKIIICHUS
Hacrwimenusie Bogoi

0—0,50
0,50—0,80
0,80—1,00
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IIpunoxenue 5

[Toapa3znenenue KpymHOOOJIOMOYHBIX TPYHTOB U TIECKOB TI0
IPaHyJIOMETPUYECKOMY COCTaBY

PaBHOBI/IJIHOCTB I'PYHTOB

Pa3mep 3epen,
yacTull d, MM

Coneprxanue 3epeH,
yactuil, % 1o Macce

KpynHoo6ioMouHbIe:
— BaJlyHHBIH (MpU Npeobiiajlanuu
HEOKaTaHHBIX YaCTHUI] — TJIbIOOBBIN)

— raJICYHUKOBBIN (mpu
HEOKaTaHHBIX IpaHsIX —
IeOCHUCTHIN)

— TIpaBUIHBINA (TIpU HEOKATAaHHBIX
I'paHsIX — JAPECBSIHBIN )
Ilecku:
— I'PaBEIIUCTBIN
— KPYIIHBIU
— CpelHEU KPYIIHOCTH
— MEJIKUA

— IIBUIEBATHINA

>200

>10

>2

>2
>0,50
>0,25
>0,10
>0,10

>50

>50

>50

>25
>50
>50
>75
<75

[Tpumevanue. Ilpy Haauyuk B KPyHMHOOOJOMOYHBIX T'PYHTax I1€CYAHOTO
sanoiHuTens oosee 40 % wim ramHUCTOrO 3anoiHuteiss 6osiee 30 % ot o0Ien
MacChl BO3JYIIHO-CYXOr'O0 TPYHTa B HaWMMCHOBAHHMH KpPYITHOOOJOMOYHOTO T'pPYyHTa

IIO6aBJISIeTC5I HAaMMCHOBAHUC BHUA 3AaIIOJTHUTCII U YKA3BIBACTCA XAPAKTCPUCTHUKA €TI0

COCTOsAHUA. B nn 3allIOJIHUTCIIA

YCTAaHAaBJIMUBACTCA

KPYIHOOOJIOMOYHOI'O IPYHTA YaCTHI] KPYITHEE 2 MM.

TepMuHBI ¥ onIpeaeIeHUA
I'pyuar — TrOpHBIE MOPOABI, MOYBBI, TEXHOTCHHBIC
IPEICTaBIISIOIMNE COO0H MHOTOKOMIIOHEHTHYIO U MHOI'00Opa3HYIO T'€0JIOTHUYECKYIO

CUCTCMY U ABJIIOIIUCCA 00BEKTOM HH)I(CHCpHO-XOBHﬁCTBCHHOﬁ ACATCIIBHOCTH

YCJIOBCKA.

I'pyHTBI MOTYT CIYKHUTb:

1) MaTepraioM OCHOBaHM 3[JaHUI U COOPYKEHUM;

2) cpenoi 1S pa3MEIeHUs] B HUX COOPYKEHU;

ITOCJIC YAaJICHUA

oOpasoBaHus,
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3) MaTepraioM caMOTO COOPY>KEHHUSI.

I'pyHT CKaJBbHBIA — TPYHT, COCTOAIIMI W3 KPHUCTALUIUTOB OJHOIO WU
HECKOJIBKHX MHHEPAJIOB, UMEIOIINX KECTKHUE CTPYKTYpHBIE CBSI3U
KPUCTAJUIM3ALMOHHOI'O THUIIA.

I'pyHT moayckajJbHbI — TPYHT, COCTOSILUMKA W3 OJHOTO WJIHA HECKOJBKUX
MHHEPAIIOB, UMEIOIIUX )KECTKUE CTPYKTYPHBIE CBSI3U LIEMEHTALMOHHOTO THIIA.

VYcnoBHasgs rpaHuMLIa MEXAY CKAJIbHBIMM M TOJYCKalbHBIMU TPYHTaMH
MPUHUMAETCS 0 MPOYHOCTH Ha OJHOOCHOoe cxarue (R. = 5 MIla — ckanbHbIe
rpyHTHL, R. < 5 Mlla — nonyckaiabHble TPYHTHI).

I'pyHT AaucnepcHbIii — TPYHT, COCTOSAIUMA W3 OTHAEIbHBIX MHUHEPaJIbHBIX
yacTHll (3epeH) pa3HOro pasMepa, ciaaboCBSI3aHHBIX IPYr C APYroM; oOpasyercs B
pe3yabpTaTe BBIBETPUBAHUS CKAJIBHBIX FPYHTOB C MOCIEAYIOLIEH TPAHCIOPTUPOBKOM
IIPOYKTOB BBIBETPUBAHUS BOJHBIM HUJIM S0JIOBBIM ITYTEM M X OTJIOKECHHUS.

I'pysT rauHMCTBIA (NbLIEBATO-TJIMHUCTBIM)— CBS3HBIII MHUHEpaIbHBIN
TPYHT, 00JIaJAIONIMI YUCIIOM IUIACTUYHOCTH /[, > 1.

Ilecok — HECBSI3HBII MUHEpAJIbHBIA TPYHT, B KOTOPOM Macca YacTHIL
pasMepoM MeHble 2 MM cocTasiser oonee 50 % (1, = 0).

I'pyHT KpynH000,10MO4YHBIH — HECBSA3HBII MUHEPAIbHBIN IPYHT, B KOTOPOM
Macca 4acTHI] pa3MepoM KpyrHee 2 MM cocTaBisieT 6omnee 50 %.

M1 — BOIOHACHIIEHHBIA COBPEMEHHBIN 0CaJ0K MPEUMYIIECTBEHHO MOPCKHUX
aKBaTOPHI, COZIEpKALUN OPTAHUYECKOE BEIIECTBO B BUJE PACTUTENBHBIX OCTATKOB U
rymyca. OOBIYHO BEpXHHE CJIOM Wja UMEIOT KoddpduuueHt nopucrtoctu e > 0,9,
TEKy4yl0 KOHcHCTeHUUIO [; > 1; comepxkanue vactul, Menbiie 0,01 mm cocrasuser
30—50 % no macce.

Canponesb — MPECHOBOAHBIA M, OOpa30BaBLIMMCSA HAa JHE 3aCTOMHBIX
BOJOEMOB W3 MPOAYKTOB pacrajga pacTUTEIbHBIX M JKMUBOTHBIX OPraHU3MOB H
conepxkamuii 6onee 10 % (1Mo Macce) opraHMYECKOro BEIIECTBAa B BUJE TymMyca H

PACTUTCIIbHBIX OCTATKOB. Canponenb HUMCCT KOG)(l)(l)I/ILII/ICHT MMOPUCTOCTHU € > 3, KakK
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MIPaBUJIO, TEKYUYI0 KOHCUCTEHLMIO I; > 1, BBICOKYIO AUCIEPCHOCTh — COJIEPIKAHHE
yacTull kpyrnuee 0,25 MM 00bIYHO HE MpeBbImaeT 5 % mo macce.

Top¢ — opranudeckuii TpyHT, 00pa30BaBIIMIICS B pe3yJIbTaTe €CTECTBEHHOTO
OTMHUpAHUS U HEMOJHOTO pa3IokKeHUss OOJIOTHBIX PACTEHUH B  YCIOBUAX
MOBBIIIEHHON BJIAXKHOCTU TPH HENOCTaTKe Kuciopoaa u coaepxkaumi 50 % (mo
Macce) U 60Jee OpraHMuecKuX BEIECTB.

I'pyHT 3aTOop(poBaHHBIN — IIECOK U INIMHUCTBIM IPYHT, COAEPKALIUN B CBOEM
cocTaBe B cyxoit HaBecke oT 10 10 50% (mo macce) Topda.

ITouBa — MOBEPXHOCTHBIM IUIOJOPOAHBIA CIIOW JUCIIEPCHOIO TI'PYHTA,
0o0pa30BaHHbII MO/ BAUSHUEM OMOT€HHOT0 U aTMOC(HEPHOTo (PaKTOPOB.

I'pysT HaO0yxawmmid — TpPYHT, KOTOpPBIA MNpU 3aMayMBAHUU BOJON WU
ApYrod KUAKOCTHIO YBEIMYMBAETCS B 00beME U HMEET OTHOCHUTEJIbHYIO
nedopmannio HaOyxaHus (B YCIOBHUSX CBOOOAHOTO HaOyXaHusl) €, > 0,04.

I'pyHT npocago4Hbiii — rpyHT, KOTOPBIM MOJ IEMCTBUEM BHEIIHEN HArpy3Ku
U COOCTBEHHOTO Beca WJIM TOJIbKO OT COOCTBEHHOI'O Beca NMpPH 3aMauMBAHMM BOAOU
WIN JPYrod KUAKOCTBIO MpeTepreBaeT BEPTUKAIbHYIO aedopMaluio (Ipocajaky) u
MMEET OTHOCUTEINBbHYIO aedopmMalinio npocaaku €y > 0,01.

I'pyHT my4YMHMCTBIA — JIUCHEPCHBIA TI'PYHT, KOTOPBIM IIPU IIEpeXone U3
TaJoro B MEP3JIOE COCTOSIHUE YBEIMYMBAETCS B O0OBEME BCIEICTBHE OOpa30BaHMUS
KPHUCTAJUIOB JIbJIa U MMEET OTHOCUTEIBHYIO I1€(POPMAII0 MOPO3HOTO IIyYEHHS £f =
0,01.

I'panynomerpuyeckuii cOCTaB — KOJIMYECTBEHHOE COOTHOILIEHHE YaCTHI]
pa3IMYHOM KPYNHOCTM B AucrepcHbix rpyHtax. Omnpenensercs no ['OCT 12536-
2014.

TexHoreHHble TPYHTBI — €CTECTBEHHBIE TIPYHTHI, HW3MEHEHHbIE W
IIEPEMEILICHHBIE B PE3YJIbTAaTE MPOU3BOJCTBEHHON M XO3SWCTBEHHOW IEATEIIBHOCTH
YeJIoBeKa, U aHTPOIIOTe€HHbIE 00Pa30BaHUsI.

AHTpPONOreHHbIe 00pPa30BAHUSI — TBEPABIE OTXOJBI IIPOU3BOJACTBEHHON M

XO3SIICTBEHHON JI€ATENIbHOCTH YEeJOBEKa, B pe3ylbTare KOTOPOW MPOU30LLIO0
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KOPEHHOE U3MEHEHUE COCTaBa, CTPYKTYPBl U TEKCTYpPHI HPUPOJIHOTO MUHEPAIBHOTO
WJIA OPTaHUYECKOTO ChIPHSI.

Ilpupoanbie mnepeMemieHHble 00pa3oBaHMs — TPUPOJHBIE TPYHTHI,
IIEPEMELICHHBIE C MECT HX €CTECTBEHHOI'O 3aJIeraHusl, MOABEPIHYTbIE YACTUYHO
MIPOU3BOJICTBEHHOM MepepaboTKe B MPOIECCE UX MEPEMEICHUS.

Ilpupoanbie o00pa3oBaHMsi, W3MEHEHHbIE B YCJIOBHAAX €CTECTBEHHOIO
3aJieraHMsl, — NPUPOAHBIE TPYHTHI, i1 KOTOPBIX CPEIHUE 3HAUYECHUS MOKa3aTeseu
XUMHUYECKOTO COCTaBa U3MEHEHBI HE MeHee YeM Ha 15%.

I'pyHTBI, N13MEeHEeHHBIe (PU3UYECKUM BO3/IeliCTBMEM, — MPUPOAHBIE TPYHTHI,
B KOTOPBIX TEXHOT€HHOE BO3JEHCTBHE (YIUIOTHEHHE, 3aMOpPa)KMBaHUE, TEIIOBOE
BO3JICHCTBUE U T. J1.) U3MEHSET CTPOEHHUE U (Pa30BbIil COCTaB.

I'pyHTbl, H3MEHEHHbIe XHUMHMKO-(PU3HYECKHMM  BO3JAEHCTBHEM,
MIPUPOJIHBIE TPYHTBI, B KOTOPBIX TEXHOI€HHOE BO3JCHCTBHE W3MEHSAET UX
BEILIECTBEHHBIN COCTaB, CTPYKTYPY U TEKCTYDY.

HacpinHble TPpyHTBI — TEXHOTCHHBIE TPYHTBI, IMEPEMEIICHUE W YKIAJKa
KOTOPBIX OCYILECTBIIAIOTCS C UCIOJIb30BAHUEM TPAHCIIOPTHBIX CPEICTB, B3PbIBA.

HambiBHBIE TPYHTBI — TEXHOT€HHBIE TPYHTBI, NEPEMEIICHUE WU YKJIAJKa
KOTOPBIX OCYILIECTBIIAIOTCS € IIOMOILBIO CPEACTB T’MAPOMEXaHU3ALUN.

bbiTOBBIE OTXOABI — TBEpPIbIE OTXOAbl, OOpa3oBaHHBIE B pe3yJbTaTe
OBITOBOM JIEATETLHOCTH YEJIOBEKA.

IIpoMbIlLIEHHBIE 0TX0AbI — TBEP/ABIE OTXObI IPOU3BOJICTBA, ITOJIYUYCHHBIE B
pe3ysIbTaTe XUMUYECKUX M TEPMUUYECKUX MPeoOpa3zoBaHUN MaTEPHAIOB PUPOIHOTO

MMPOUCXOKIACHU.



