











HeHme ‘- IOPHCTOEGTH B cMecAX H3 TPeX ¢paKUHi BHIHO Hoa, nuas
'rpamme (pue. 14), re 33 HCXOLHYIO CMECH W3 OBYX (pakiuuil B3ATA
’ | 0] ( —1 MM ® K Eo-
cmech 13 70 0l dparmuy 32—16 MM u 30 9, Pparunn 2—1 rvzq

TOpOH IM0CJe0BATENIbHO IpUOABIAINCE YRCTUID, 6osee MEIKHe.
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. Cecs (70, bp 32—16 mu--307, op 2—1 Ma) - &P 1—0,5 mMu
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Puc. 14.

Ipr mnpubdaBEax ¥ HCXOJHOM cMecH YacTHIL 1—0,5 MM HOPHCTOCTH
He TONbEO He YMEHBIIASTCH, & Iaxe yBeJIHIHBAETCI. CremoBaTelIbHO,
gaeransl 1—0,0 MM B TIOpbBL HCXONHOH cMecH He BXOHAT, & TaEk Kak HX |
. IOpHCTOCTH GOJBING HOPHCTOCTH HCXOMHON CMEecH, TO nx1 npubaska A 8
VBeJNHYHBAET NOPHCTOCTH CMECH. Mpu6aska (QPAEIHH 1:—0,5 MM HE 2
YMEHBUIAET [OPHCTOCTH H npu fJo0aBRax €e K UHCTOM @pa,lm.na
9—1 MM, oTCHIa CIeAyeT, 49To pasMepHl IIOp CMeCH M3 gpaxmun 32—
16 u 2—1 MM ONUHAKOBHI C TAROBBHIMH (paRIHI 91 MM. 9T0 TOH-
TBeDHAASTCI H TEM, 9TO BOJIOIIPOHUIIAEMOCTD TaKofl cMecd B 7Ba pasa |
Menblne BOJOIPOHHIAEMOCTH dparnuEn 2—1 MM.
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lpu modaBEax K WCXOJAHOA cMecH (PAKIAH 0,5~0,25 DopHETOCTE
pHAUAJ e YMEHBIIAETCH, a saTeM ypejadumeaercd, Eme Goarimee yMeHb-
HIeHHe TOPHCTOCTH IOJYTaeTes IpH mobapkax dpaknzn 0,25—0,1 MM,
TpUYeM HAHMeHbIIeH BeTHUMHLI OHA [OCTUIraeT IIDH noGapke, pap-
HOH 157, .

Hangonee cHIBHOe YMEHBIIEHHE HOPHETOCTH IOJYYAETCA NDH CMe-
MeHAH HCXONHOH cMecH ¢ (pakmpedr 0,1—0,25 MM, HMeKWel IHaMerp
B 20 pa3 MeHBUIHIl JHAMOTDA MEJKo# (Qpakrimu wexonuod emecn. Han-
MeHDLIIAA TOPHETOCTL B DTOM DSie [ONydaercs IpH gobasre (Hpariau
0,1—0,05 MM, paBHoO#1 10 0/g» H OHA B IIBA pPABa MEHLIIE HOPHCTOCTH HC-
XOAHOH CMECH.

Ha ocHOBAHHH H3YYEHHSA DPABIMTHLIX KOMOHHAIMA W3 TpPex (pakilHi,
BHIIGHEHO, YTO CaM0og HEBHAYHTOJbHOE W3MEHEHHE IIOPHCTOCTH Tody-
JaeTcd TOTHAA, KOrNa JHaMeTDPHl PpaEnnf, BXONAMME B CMECH, OTHOCATCA
MEEIY c00010; Kak 22 :2:1; Oosee BHAUHTEABROS YMEHBIIOHE® HALNIO-
naeTcs TPH OTHOMEHHH AHAMETPOB (paruuf 4%:4:.1; ewe fonee BHA-
YHTENLHOE — NIPH OTHOIIGHUH IHaMmeTpon 8% :18:1 B, HAKOHEI, HAHMENL-
mas MOPUCTOCTH IIONY4aeTCH B TOM CRydae, KOIAS HHAMOTDS (Ppakuif,
PXONAMAX B. CMECh, OTHOCATCA MEHEAY coGoi0 Kax 162:16: 1 Ilpu sroM
BO BCEX CJIYYAAX HAHMOHbIIAS NOPHCTOCTR TNONyHaeTes TOrJg, Koraa
BECOBOE OTHOUIEHHE IepBoi, Hauboses EpYyIHOX cpﬁa,xcuuu, ®0 BTOPOHR
H BTODOH E TpeTbeli OJWHAKOBE H DABHB B CMECHX © OTHOUCHHOM

‘ 2 7
auamerpos 4:1 =3 TIPH OTHOIEHHH AUAMEeTPoR 8:1mT~3 H ApPH  OTHO-
)
wennn 16:1 ==,
7
CMechr m3 Tpex (pakiui, Korfla B HEH OTHOWEHHE IHAMETHOB
parnui 16 :16:1 H Bec KAWIOA npeNsiAyImel ¥ Kamlod mocse-
RYIOUIeHd OTHOCHTCS Kak 7:3, HMeeT NOPHCTOCTL B 4 paza MeHLEe o~
PUCTOCTH OTHENLHOH (pakiIHH.

B cMecax u3 4eTHIpeX (PRKUHH H3MEHEHHE NOPHCTOCTH HPOHCXOLHT
TAX #e, KAk H B cMecsAX H3 TPeX (pakumu#, T.e. DOPHCTOCTh: JOCTHIaeT
HAWMeHbIIeH BEJHYHMHLL TOIIA,EOTa JHaMeTPEl DPAKIHE OTHOCATCA KAk

16:1 ¥ Bec EKamA0H nocyexywmeil parxiuuy DPABHACTCA j;« OT Reca

npenbI Ay meH. &
HopHeroeTs cMecH H3 9eTHPeX (PPariafl IpH OTTHMANBHEX COOT-

HOIIGHHSX B BOCEMb D&3 MeHbIe IIOPHCTOCTH OTTEALHOH (PRaxiiny,
TaxuM o6pa3oM, IpH HaMMeHbIIeHd TODHCTORTH B CMeCAX M3 2, 8, 4

4 GOJBIIET0 KONMIECTRS PPAKIHA Besd CMECh UpeJIcTABRIAeT colol Yyl
BAOIDNH pAJL TaKoro BUla: '

g{—qa—}—qza . ..oga =100,
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1 Beca OTAEJbHbIX dpakuuil BHIPANAOTCA hopmyaoi

x=aq™ "

rie @ — Bec neppoi, caMoii kpynHoi#l dpakunu;
& — NPONEHT xaHHO# (paKuHi,
g — 3HaMeHaTelb oTHOIIeHHs (KOrjga AHaMerpsl (paKiui OTHOCATCH

3’ 13’

. 3)
GoapureM OH PaBeH = ;

2
kak 4:1 OH paBeH -, MpPH OTHOUWIEHUH §:1—-—, UpH OTHOIICHHAX 16:1 u

&

#— TOPANOK JAHHOH dpaKiuu B CMeCH NO €€ KPYIHOCTH.
IpoueHt nmepBoH (dpakuu¥ MOXKeET 6uiTh BHIUMCACH mo dopMyre

a,:100(1~q)'
1—4"

rie 4 0 g UMEoT Te e 3HaueHud, qro u B mpensiayuedl popMyi, ¥
7, — YHCAO BXOAAMIAX B CMECH ¢pakuuit.

BnuAHWe Ha MOPUCTOCTL CMecH APOMEYTOUHbIX thpanumin. EciE
B CMECh, COCTOSIYIO H3 ABYX Ppparuai, MpubaBITs PPARLHI0, 1O pas-
MepaM IIPOMERYTOIHYIO, To B KaEAX OB KOJHIECTBAX OHA HH BHOCHJIACH, 3
NopHeToCTh OyIeT YBeJHYHBATLCH, H TOM GonbINe, 1eM OOJbIe upudas-
om0 ool (pasnun. Tak, HAIDAMED & oMecH W3 (PpaKUHE 16—8 MM M- ‘
1—05 MM, B3ATHIX B orHomenu# 7:3, IpHOABIANOCH Da3HO® EONHuge
cTBO (pparuui 4—2 MM, IIOPHCTOCTD moAyYnock Takad (em. Tab-

sy 24). /
Ta6auua 24
—(/ cmecu n3 ppaknui .0
16—8 1 1—0,5 MM, Basi- lo dpaxunn TopucTOCTD
Thix B OTHOmIEHHH 7:3 4—2 MM B %
b0 o 19,58
%0 10 92,53
80 20 93,54,
0 | 30 2440 1

Ecnp K eMecH H3 ABYX {pparuui npu6aBIATh, KPOME OpOMeRYTOT-

Ho# (ppagi(uy, eme pyryo, KOTOPasd IO peJHYuHe H 10 BeCY Gymer -

HAXOMATHCA B TAKOM e OTHOUICHHMH K IpoMeXyTodHOH, B KAEOM Ha-
XOZATCS (PPAKIHH HCXOQHOH CMECH, To yBedHIeHHA NOPHCTOCTH HE
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oynmer, & OHa OCTAHETCH paBHOfi TOPHECTOCTH uexonmo#t cmecw. Tam
Gpinia, B3ATA CMECh H3 ¢paxuui 16:8 H 1—0,5 MM B BECOBOM oTHONIE-
gAg 7:93 ¥ & He#t 1pUGaBIFTNIACH Ipyras cMech H3 paruui Bd MM H

0,5—0,256 MM, BRATHX B TOX #e OTHOWSHHAX. [TopHETOCTE MOKYIHIALH

ragad (TaGmaua 25):

Ta6auuna 25
= = =
=z2Z® = - Za E l
éit&é % 2 §§§ % TlopHCTOCTD
Si9gE= | 21U g2
S B o S22 o
"______‘___.,_.E————*fwww
{
100 o 19,58
80 20 19,95
66,6 33,3 \ 19,44
£0 T 50 \ 10,25
0 . 100 | 21,24

i

Kar smnmo #3 TalbnHOEL [OPHCTOCTh BCEX eMecell o1eHL OIHIKA
MeEAY €000,

Eean ¢pariyd HexXomHON CMECH B3ATHL B BECOBOM OTHOMEHHH HE
7:8, a B KQKOM-THGO JpyToM H B TaRHX se OTHOIIEHHAX BBSATH HEO
npyrae (ParIHH, pMeonige OTHOIIeHHe nuaMerpos TO e, HUTO H
B OCHOBHOH CMecH, TO 1pH CMOIIABARKH IOPHCTOCTE HONYHATCA TARAH Ke,
gax ¥ B HCXOOHOE CMECH. Tak, HATIpEMeED, €cjd B3ATH eMect Qpax-
nuix 16—8 MM H§1—0,5 MM € BECOBBIM OTHOIMEHHEM 1:1 & & wefl ppu- ‘
GaBUTL CMeCh H3 dparnuit 8—4 MM H 0,5—0,25 MM, ¢ TEM We BECOBMM
OTHOTIGHHAEM, TO NODHCTOCTD [ONY4eHHOH CMecH H3 qorHpex HparwrH
6yaeT DaBHA IOPUCTACTH HeXOmHOM cMmecH H3 HBYE pariEi.

TaxuM 00pasoM, pHeceHHe ITPOMEKYTOIHEX ppakmEil ¢ COOTBOT
CTBYIOLEM 3aIOJHHUTENM HE yMEHDLIZET HOPHETOCTH Hexolnol CMEnH,
oHAKO, MX HAIHYHE NeJNaeT rpyHT Oo0J€ee yeTOHTHBLIM, Taroe ABAL-
q@e of’sicHAeTca TeM, ITO B IpOU3BOACTBEHHBIX YeIOBHAX NOMYURTH
cMeeh ¢ DaBHOMEDHBIM pacIpeneeHHeM HacTHIl pasHoll RpYHIHOCTH
peM Jerie, IeM GoJbIIe B CMECH COIEPHHETCH Ppariul; YIpE NCPeMenta-

BAHAN CMECH. fe3 IPOMEYTOTHLIX dparumi, B Hell OTACIBH dpak-
HH JIerKo pa,ccna,ﬁamo'mﬂ M BCIENICTBHE TON0  HOPHCTOCTH nony~
qaeTea OOMBIIAA. MoroMy B _popore HAUTYImei OMEChIO Gyner Th,
B KoTOpOM UACTHUH IIO pasMepaM NpecTaBIAIoT 060K HeNpPEPHBHbH
pan (hparnunil, AIMEIOIIHE OTHOMEHHE INHAMETDOB 2:1 # 3HAMEHATEIb o1~
Homesns g = 0,81 (oM. CocTapieHHe OITAMAJBHEIX cmeceft).
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4
}Hexanmnﬂpnaa [OPHCTOCTh CHJBHO YMEHBIIAETCH, & KANMLIADHAHK
,BO3PACTAET [0 CPABHEHMIO C OTIeNbHLIME PPAKIHAAMH.
33BUCHMOCTb MEMAY AaBneHMeM M nopuctocThio, Ecuam Ha TDYHT,

/ TIOMemeHHEH B IHJHHAD, H, CEN0BATENbHO, HE MOTYIHH HCILTHBATE
50KOBOTO DACINHDEHHS, CBEPXY NONOKHATH HAUPY3KY, TO IOPHCTOCTS
“pynra yMenpmaerced. CHHMaeMOCTh OYeHb CHIALHO BaBHCHT OT Ha-
iaJIbHOH IIGPHCTOCTH TPYIHTa, ¥eM phIXjiee Marepual, TeM OH BoaLINE
( FEHMAeTCH. Fean OTIOEHTH B 0CAX HPAMOYIOILHBIX KOODAHEAT 34BH-
¢3{MOCTH MESKIY OTHOCHTENLHOH MODHGTOCTHIO () ® npuIaragMoil BHEM-

¥

Heil HAIDYBKOH (P). To KpHMBaf, HABHIBAEMAA KOMIIDECCHOHHOH EPHBOH,

ge BEOY'
FRMHACTBIX YacTHll. Wna

WAHME Ha MopUCTOCTh HanWuuA h
> ' pHuCTHEe 4acTHIBL Ecun mxcoﬁl

eThH T
cebs B OTHOUICHUH TOPUCTOCT ‘ -,
nin6o CMECH, cocrosme# #3 1ecyYaHbX H QHIEeBATHX JacTHI, !

BHTH YACTHIB! CAUHECTHE, TO MPA Manex 100 o
He wuzMensercd, a DU 60JLMHUX — SHa.fiI/ITGJIbH(()) yBenHY nhom,;ﬂo o
. 3 T o . .

: orpie 9ACTHIE, O naaad
of’ gemsieTcss TeM, HTO THHA o, 1o
CTOJNBEO BAIONHAILT IODEL CEOMBRO OOBONARUBAIOT qa,CTHIH B :
mHecka €O BCeX CTOPOH H wepes BTO DasBHralT Ax.

: qpix TPYHTAX HODH:
WpOAHbIX TPYHTOB. B apupok 101
b Mo o g oF0 COCT2BA, HO TAKHE

, -
] 'C‘T'OC'TI) 39BUCHUT HE TOJBKO OT PpaHyHOMeTquect%

pHpamaerca 710 TepHard ypaBHEHHEM

e B — aln (P 4+ P+ C,
rae P —Beinunfa, 3aBHCAINER. 0T MAHTHOCTH, (' —TOCTONHHAA,

” BAIOT
| ® OT WX CTDYETYpH H oT CJQHEHUI. NnameTpH 10D rpyn;f;agbl .
? i TIApHBIM KaH , -
: gux orHocATed E RaIHITAD
pasipIHB: ONHH U3 T -
; 3 o0 BOHS KAIHJIIDHO o
- | e e HACTONBEO BeJHKH, 9T -
k aaIE4aTh HOPHCTOC
] | maeTcsi. DBexefcTBHe gTOr0 B I'DYHTAX MOKHO DABIH p b
, y ¥ HeEANAXIAPHYO. )
Eanngl‘mﬂpﬁy?cueﬂna TOro, Kak eTpyETyDa BIUACT Ha MOPHCTOCTD, BB
JisT BBL . , Ra e
IeNANHCh OTIONBHEIC CTPYETYDHEL® (paxian U3 pasHBX nﬂoqz Tlgymyp_
onpeeianach fI0pHCTOCTD. - Tipn ucceLoBAHIA -HODHC.TOCTHW e
HBIX Cpp'alcunﬁ CYRIUHHCTOTO qepPHOBEMA npod. KpacHULOBBIM,
3amaCh TAKOH (Tabnnua 26):

o

Ta6anua 26

éj'LhzxameTp CTPYK- Q6uias nopu- KanuanspHas HO- Hexanmnﬂpﬂ? -
“TypHBIX 3JeMeEH- cTOCTD B o, pHCTOCTD B oy TIOPHCTOCTD B |
. TOB B MM . ,
// Puc. 15. . #
‘ 36.5 95,2 JlorapHMUTeCKHAH BH KDHBOH 3aBHCHMOCTH TOPHGTOCTE 0T JaB-
3—2 61,7 ! R JeHHSA SCHO BHICTYNaeT TOJBKO B TOM ciyuae, KOrJa Harpyskd Ha
21 615 39,3 22,2 pYHT H3MEHAIOTCS B GOMBIAX NPEeJax; eciu &e HX HOMEHOREE He-
i 9 233 Gonpmioe, IF0 B HMEET MECTO BCeTNa B IIPAKTHR® CPPOHTENBOTEA, TO
1—0,5 62,5 39, ’ 5Ty BaBHCHMOCTH C JOCTQTOUHOH Iis NPAETHIECKEX 1eael TOH0CTLIO
<3 55,6 50,4 52 MOKHO TpPHHATH Ba TpaMosmuefinylo. Tak, eciu HArpyska Ha IrpyRE
) 35 usMenserea o P Ao P, (pue. 15), TO OTPE30K KPUBOH MERILY dTHMHE 109~
<025 56,0 17 ’ g kaMH 6es GOTBMION TOTPEINHOCTH MOMHO NPHHATH 82 WPAMYID MM, *
. _ , TlpomomxuB 3Ty NPAMYIO M0 nepecedeHHa €e € OPINHATOH, TONYYHEM
: v, o6cros- J8 TOUEY, KOTODYO o6oanauAM €  Jlas JaHHOH NDAMOK MOMHO He~
Ji3 mONyIeHHBIX JAHHBIX obpamaer Ha cefst BHVMAHHE TO

nHcaTh YpaBHeHHE

# ONHHA- :
oTBO, UTO TODHCTOCTb OTAIDHBX oTPYKTYDHBEX (pparmEi OX ¢ = 2y— 2P,
3

TeJb gy ) ., '
: a B CMecSXx MEHBIIE. B »TOM OTHOMEHHUH foyuaeTesl TONHAE 3 rie ¢ u P — NepeMeHHbe BeAHUHHH KOOPAWHAT MPAMOH, &5 NOCTOMANAR
P q ¢ TeM, IT0 HabMoadNock B rpABBMHKLX; TOCUAHBIX H meieBas BelHUMHA H a—eCTb 1gp;l @ HMeer pasme%nocn cm2jkr. Ecan nponndepen-
aHAJIOTH , iy | "
X UACTHIAX H HX CMECAX. Orcioia MOKHO AYMATH, IT0, BHaHeioT()p o ] {HPOBATH 3TO YPABHEHHE, TO MOAYUHTCH: g, == — & M de = adp.

” Hih © HEl :

cTefi TPYHTOB, MOKHO CYA PR

CTPYETYDHHX OTASHLHO ua cebs , _
NPHOTBHEHTEN B o B HOPHCTOC Hpawe 07 O o 0B 1 K3 yepTexa BHRHO, UTO &= ps‘ ;ﬂ.

yro B oMecAaX H3 CTDPYKTYDHHX 9JEMOHTOR 2 PP

GonpImee’ BHAMAHHO # TO, ~
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: 13 TONYYEHHOTO YPABHCHHS BEITERAET, 9T0 HBMEHEeHHE OTHO:

& cuTeNbHON HOPHCTOCTH rpyHaTa npaAMoO I poImopIlHGH

. L HAABHO NpOUBBOLHEMOMY H2 @ero HaBJaeHHD., OTO TI0J10-]

T : JEOHAS, YCTAHOBJICHHOE TepHary, JGKHT B OCHOBE BGeX pacdeTos NG

| . QUpeIeNeHAI0 0CA0K TPYHTOB [0 COODYHEHHSIMH. BenvuuHa @ HA3L

i paeTcd KODQUIHEHTOM cEUMaeMoCTH TDYHTA,

b ﬁfﬁﬁdﬁ&r?’ﬁﬁ?ﬁﬁ“ﬁm"”ﬁ‘ paBneHnn. EcrdTPYHT IpeBap
TeJbHO HACHITHTD BOIOH TAK, 4TOGHL ©10 LM BaIOJHOHH BCE IO
To, TpAjarad Ha TPYHT. Harpy3ky B cAydae Iecka OH 6yzmer 0%,
TaR#e GLICTPO H3MEHATH CBOIO HOpHETOCTH, Kak U B CYXOM ,chTQﬁ{ﬁH
TaE KaX TOpLl B IECKe EPYIHHE A BOZa depes iHuX U‘P‘denm‘ 5510Tp~
Feig ke HCOBITHBATE TJUHY, HACHIEHHYI0 BoNGH, To BOe M3 HEW
BHEIXOAUT O4YeHb l‘\’/Ie,ZIJIeHHO. UHargﬁp@,,_ﬁ'ﬁﬁnomeHHaﬁ ¥ TpPYHTY, H‘

?Fr-f'&“f "‘““%Hmeﬂﬂ'om;’-?SF_?IELE“E@;‘?‘&% WERiOHT TOJHOCTHI0 BOCTIPHHUMAETC B
HOH, A ONHAIMEN [HOpH TDYHTA, qaCTHIB e TpYHTa coBceM B
HCILITHBAIOT IaBleHHA. Tlo Mepe Toro, Kak H3 TFPYHT Boma OYAE
yanaThed, HAIHHACT BOCIPHHEMATH Ha& cebsl HATPYSEY H TBEPIAH
«pasza rpyuaTa H 3Ta qacTh Bee BpeMma OYHeT yBEIHIUBATHCH, JACTH ¥ 4
HArpYBEH, BOCIDHHHMAEMAs BOTIOH, 6YIST yMEHBILATHCH. HaxoHeIr, KO L
pechb HWB0BITOK BOJIBL 6yjer yHaJdeH H3 TpyHTa, TO HAIPY 3Ka NOJHOCTD 3
ROCIIPHHAMAETCHA rpepaoi (hasoil. DpoT IPOIEce CEMATHR ABNAETCS aHaH
JCTHAIHBIM TIpoOflecey, NpOHCXOIANEMY B MeXaHHISCKO# MOJCINH.

Tlyers uMeeTcsd COCYA, HATOMIeHARH BOMOH {puc. 16) # BaEPHITD
[opIIHeM, B KOTOPOM EMeeTCs OTBEpCTHE. TiopimeHs NMOIEPIKHBASTC

MeTaaAnIecKol IPYKHAHKOH. Bona, HaxoAAmadAcs B cocyne, OymeT ¢
OTBETCTBOBATD IPYHTOBOH BOJE, NPYHHHA — gacTHIAM TPYHTS ¥ OTBOD:

.cTHe B NOPIIHE — RanuuigapaM IPYHTA. Kexd ua TOPIEHD TMOJNOEHT
HArPY3KY, & OTBEPCTHE BAaKDPHITH, TO BCE [ABJISHHE BOCIIPUMETCHA Bonoi
B COCYHe, TAR Eak JJs TOrO, qTo6nl NPYKHHA MOIVIA CmATCA H BOC-}
TPEAATH HEKOTOPOS 7aBleHHEe, BOJY HONKHA BHITEYb HU& COCYIA. Ck
-pOCTH BEITCKAHAS BOJbE 33BHCHT OT BEJHIHHEBL OTBEPCTHA, 96M MEHDII®
OTBEpCTHE, TEM Me[JIeHHEe H3 HEr0 BHITOKAeT BOJa H TEM Me JIeHHee
NpYHEEA BOCIPHHEMALT Ha ce6d JaBleHHe. Bo ®BpeMst BBHITERAHH
poa B COCYZEe HAXOMUTCHA IIOA HATODOM, EOTODEIH IOCTAIOHHO YMEHD
qaeTcd, ¥ EOrja BCA HAI'DY 3K POCTIpUMETCSH npyEUHOH, 1O HAIOD

B BOIE CAedaercss PaBHLIM gyao. Ecin Harpysky Ha TOPIIEHD, TOCH

gor0 K&K IIPYMHUHA IepecTaHeT COEPAMATECH, YBEAHTHTD, TO MPOHS0H

HeT NanbHeHmee BLITGKaHHE BOJAL H HOBOE COKDAMIOHHS IPYIRHHBL Tlo

noGrple e JBICHHA HpPOHCXORAT H BTPYHTE npu BoaHefcTBHA Ha HET
sarpyskn. Horjla H3TPYHTA GyZleT BLUKHMATBCH BOIA U HArpyska BO

TIpHAAMATHCA QCTHIAMH TDYHTA, IOCIEIHHE nof BAHAHMeM 5TOH HA-
rpyskH OyXyT H3MEHATD cpoe BBAHMHOE DACHONOMEHHE, COMARATHCH

CMEERY cofofi, yMEHBIIAI [OPHCTOCTH, DPHXOMHTD B Gosee YCTOHINBOE

COCTOSHHS.

S
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HoMmenenue BIAKHOCTH PPYHTA IOL HArpyssoll Oymer cooTser-
CTBOB3TH WH3MEHOHHW NopHerocTH. Tag Kak A PPYHTA, HACHIMOH-
HOrO BOIOH, OTHOCHTENbHAA MOPHCTOCTL DaBHa BeCOROH ’Bnamuocm
‘YMHO?ICGHHOﬁ Ha yIenbHu#l BEC IDYHTS, TO ua',
nmarpaMme (pHc. 15), H300paKa0med 3aBHCH-
; MOCTbL TOPHCTOCTH OT JaBiIeHH#, HA ODXHHATE,
/] MOJKHO BMECTO OTHOCHTENBHOH IODHCTOCTH OT-
EJSIBIBATD BECOBYIG BJIAKHOCTL, KOTOPYIO OUpe-
NeNUTD NPONE, 1eM OTHOGHTENLEYI HOPHCTOCTH.
TaguM o0pasoM, [Jis CPYHTa, HACHINEHHOTO
pojIoft, IONyYaeTcA JAHAIDAMMS BABHCHMOCTH
BAAKHOCTH OT AaBISHHSA, HAH KOMIDECCHOHHAA
j . KpUBas, KOTODAs HMeeT 0COOEHHO GOJBINOE 3HA-
geyue NS I'PYHTOB CBABHBIX.

- Kamani TPYHT TOA KAMKoH HArDYSKOH
VICDKHEBAET BeeTla OIPENeNeHHOe KOMYSCTRO
BOZBL '

VeTamopieHne 3aBHCHMOCTH MEKNY BIaM-
HOCTBIO- M NABJIEBHEM HMeeT OONLUIOS IIDAKTH-
qecKoe BHAUYEHHS, 2 MMEHHO U OUDGIeNICHHN
HAUAYUIIHEX YCJIOBHH IPH HOEYCCTBORHOM YILIOT-
HeHHM TPYHTOB — YKATHS, HIA OUpeIeJIeHns
BEJHUYHHBI OCAMKH TDYHTOB IIOX coopymexmﬂmn.*

VEaTEY CBABHBLIX TIPYHTOB DalUOHadbH)
[pOUBBONHTH TOJBKO TIPH BHAWHOCTAX, GIHBEHY
£ TOH, KOTODasA YHED:RHBAGTCA B HHX IDH KOM-
[pecCHOHHOM YIIOTHEHHH MO HArpYBSEOH, pas-
HOH YIACALHOMY IABJICHMIO HA I'PYHT YINOTHAK-
mero cHapafa. LCTE e NPOHSBOMKTE YEATEY
ggyﬁfra pH BgIaMHOCTH, SHAYKTeNBHO OoNBIIeH,

M BT&, TO GOJABIIAS Y3LTL B ' -
mero cHapsiia OyIeT BOCIDHHEMATHCA BOLOH, 3&1:3[!0%12?1%&3{;1 HI?;;I}?'%
a Ije qaCTHIGME PPYHTA, H30HITOE BOJBL, BCACACTEHE mpamcpowowm;
TeHeTBHA CHApAZA, HE OyJeT OTWAT H YIUIOTHEHHS HYMHOTO B I'DYyHTE
me Tpousoimer. Heab3a IPOH3BONHTH YRATKY H IPH BIAKHOCTH mm:
[HTENbHO MEHbIIEH, TAE KAK B BTOM CAYIae TPOHHE MERILY qaw;mamx
[ONYYaeTCA HACTONBKO COJNBIIKM, 9TO CHADAN HE CMOMOT HIMOHHTE
HX BBAHMHOTO DACIONOKEHHA H YHJOTHEHHS HE IMONYYHTCH.

PacueT oCaliH TDYHTa IOJ COODPYWKEHHEM JUI§ cJHYy4ad, KOIJa Iio-
majb OCHOBAHHS 09eHb BEJHEa IO CDABHEHHI © Mom}mwb}d CHREMAI0~
Meroca cJosi, HAIDHMOD, IDH CILIGIHBIX PyERAMEHTAX TOX CONBIMHMH
3HQHAAMH, T0T GOJBIIEME IJIOTHHAMH, & TAKEE DH CHEATHH IIICTOU
107 AeHCTBHEM BECa BHILEJEOMAMHX HOPOJ HPOHBBOAHTCH Tonospm cime;
AYOMEM 06pasoM. MycTs uMeeTeA IVIOMalb HONOMBH PYHIAMEHTA (aa),
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Puc. 16.
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RoTOPAR IpeamnonaraeTes 6ecKOHequﬁ (pue. 17). Ha rayOuHe h{ OT Tt

TOMIBBL (yBAAMEHTS gajeraeT NogomIBa cmpMatomerocd TPYHTS, 0003H

Puc. 17.

qepHas HA YePTeMe yuaued cd. Hume 370U TayOUHBL npennona,rae'rpa H
capmalomasned oF HArpy skl nopofia {(cKald, oUeHb CHIBHO ynnomeﬂﬂ
PIHAHA). Tlyery mocae Toro, Kak oCaIR CHAMAIOIMErocd ecnost TOT cq
OopyHeHHEM pou30HTET [0 KOHIA, o0 B @y}ma,meﬂ'fa pacnon‘
sxuTCs Mo JHHHA @b, HA S, HAKE HavualibHOTO €€ noaoxenus, H MOHOC
cykapierocs ¢aos 6yneT paBHBIM h,, TOTAZ

Sp = hy— ho.

TycThb OTHOCHTEIbHAA HOPHCTOCTD rpyuTa o ocanku GymeT & H TOCHE;

OCaaKy sg,anameﬂue.no;t xotopmM Obid rpysrt, A0 go3BeAeHU coopyxeﬂuf v
P, u nocae gO3BELEHHT — Ps. , |

BoabMeM B cuMaomeMcs caoe 3jeMeHTapayio KBafpaTHYIO nAOLIAAKYY

B meii oObeM teeproit dashl rpyHta, OueBHIHO, 6ynery

B : g

P

co CTOpOHOH [
paBeH 10 OCapKH

— I*h
1-4te !
7 -nocae oCanakn
1
——— BBh
14 #
rax KaK BO BpeMs OCAAKH oGpen TBeproil faswt HE asmenseres, T
Y pp=po P
112 1= 148, 2
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@ mocae COKpalieHHs Ha [

1 o -
T T iFs O
Y paBHEeHHE (1) MOXHO npeoGpasosaTh TaK
h, _1+42@
h’z 1 + €y -
u faiee
: h, — hg_ el
- h, 1 + g ! .
OTKYHA
g,~8,
h—h,= S~ -ll—T:‘_ Ry 2)

Tlonb3yach ypaBHeHHeM 3aBHCHMOCTH HOPHCTOCTYI OT AaBjaeHnd HAKO-
IHM &1 H &y . .
i

[

g =07 aPy,
g, = &0 aP,.
[lojcTaBass 3TH BEAUTHHb B UMCAUTEdb ypaBHEHHA (2), moAyHHM.
p,—P |
= Lt 2 '
1T ahy. ; 3)

=1

n

B?fgqnna a ecTb KOIPUIHUSHT CHHUMAEMOCTH,. KOTODPHH HAaxXOAHTCR ne
KOMT PECCHOMHOH KpuBoOi. ' ‘
Myctp GyAer KAHO h=10 ¥,

. p, =05 xrjeM?, P, = 25 xrieM?.

Ilo KOMIpPECCHOHHOH KpHBOil HAaXOMATCA npHBEAEHHbE TOPHCTOCTH, oT-
geyaiole AaBICHHIO 0,5 u 2,5 krieM? [lon0%MM, OHH OKa3alHeh PABHBIMHAL
81=,'],18 it 82—’-—“1,15. ‘

Toraa K0d(pUIHEHT CKHMaeMOCTH

1,18—
a = _L_—:——: —Z———;—}—‘—;—‘s = 0,015 CM?‘le';

2 1 y ’

[loacrapass 3TH pequuunst B GOpPMYAY (3), noayunm

_ 2505 _
s, =10-005 375 =0,137 n.

Taﬁoﬁ pacdeT MOMHO NpOW3BOIUTD TONLEO TOTIR, Rorma QyEILL-
MeuT HMeeT GeclpeeibHbIe pasMeps! HOJOMAIH OCHOBAHHA H é’ii’w;mmo-
muitcd TPYHT 0HOOOPA3CH. Eeau e DPasMeDsl dysIaMeHToB 1o cpas-
HOHHIO © TONH[UHOW CJHOS Malbi B CAOH TDYHTS o cBofieTBaM PAs-
ARYHL, TO He006X0IHMO YYUTHIBATH naBleHue Ha PABHBIX rayoHuax B
IS ERIIOTO CJHOS. '
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-, Bpemn ocanku OAAHOPORHBIX TPYHTOB

OnpeZeleRne BPOMEHH OCAJKH ONHOPOJHOTO TPYHTA, KOTZA BCE €r
TOpHl HAOJTHEHB BOLOH M B HEM HA BCK ray6uHy BOBHHKAIOT- OMHHAKO
BLie HANpHHeHHd, NOX COOpYEHHEM IMPOH3BOJHTCA cJeAyINAM 006
pasoM.

Ecinm B rpyHTE NOR HarpyskoH BBICOTA fepBOHayaNbHas f, yMEHBIIHT
50 h, u hi—Ty o6o3zmaunM uepes Sp, 1O RAA 3€eMEHTAPHOH KBajpaTHO
owagn €O CTOpoHOH @ KOJHYECTBO BHITEKIIEH BOABI (¢) us rpym
6yner paBHoO

Q = 28, uin HHaue

Q = a2 (h, — hy).
Tak Kak h, = By (1 4-¢) ¥ By, =ho (12

rie ho— Ca0fi MPHBEAEHHOrO TPYHTa, HMEInero MNOPUCTOCTb, PaBHYK
Hy A0, HAU HHAYE caoit TBepnoil $aspl rpyHTa, 10,

Q = ath, (s, —<2)- I

BrukuMaHie BOXbI H3 TPYHT3 MOAMHHAETCA saxony Jlapcy, T. €. KOAM

qeCTBO npocowsmeﬁca BOAH uYepes NAoWanb a2 pasHo
H,—H
Q:—-K-—Li—-‘a?t, (5%

rae H, u H, — nanop BOAH B CM, .
raK KaK HAmop BOAb TOA COOPYKEHHEM CO31aeTCs HATPY3KOH, BHIPAWEHHO
B Krlcm?, TO, OUEBHIHO,

HZ—_H1=(P2—P1) 1000.

Ha oCHOBaHHH 3TOTO KOJAHYECTBO BOJBL, npomejiuee Yepes WAOWAND
rpyunra a2, 6yaer
Q = 1000 ]{_%_iazt;
\ 4

rae K — x03QHuHenT QHILTPAUHH, .

1 — cpefHHH NYTb, KOTOpH# NMPOXORHT BOAR B IPyHTE, H ,

t — Bpems, B T€YEHHE KOTOPOTO Boja BHITEKIa H3 FPyHTa. Tenepb
onpejeaHM BeIHYHHY | NPH yCIOBHH, 4TO BOja TPyHTa QHABTPYyeTCH KaK §
BBEPX, TaK M BHH3. B mepBuiii MOMEHT A0 CXaTui cAOH rpyHTa HMed Mom-,
HOCTb h, W TOFAA CPefHHH MYyTb YaCTHUEL BOAL 6yner 3

R
o+3

== .

2. 4

B xouue npomnecca OCAKH cpepHuii TyTh HacCTHUB BOABI,

& |

O4YEeBHIH

h o
6ynet paseu—f J, HAKOHEN, CPeaHuii NyTh HaCTHUGL L1 BCETO BPEMEHH
6yaer - :
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(b By Pith
l'(4+7)‘2—"l”§“““'

Ecau h, u h, 3aMenuts uepes Hh,, TO MOAYTHM

1= h0(1+€1)-§h0(1+52): h0(2+51+5,2):
, g

Temepb &, H &, 3AMEHHM BEIHUHHON ¢, PAaBHOH cpenneH apnMETHISCKOH, T. &

HAd
g e, =2¢
d TOTAQ
NOJayqiM
_ hg(2+2¢)  he(1-4-¢)
1= 5 == - (6)
MoxcTaeiss Beauuuny I w3 ypapuenusa (6) B ypamse (3'), noayunm
. P,—P)4t
= 1000 —-———-—————-"( = 1 2 '
Q=10ES g & ™

B ypasmennn 4 n 7 jeBble YACTH PaBHH, CAEOBATCALHO, PABHE H Tpd-
BHIE, T. €. ’

a2 g (e, — &) = Bi—Pit
o (8 — ;) = 1000 K o (L ©) a4,
oTKYya
= h20 (51 - ez) ’(1 + e) * 0,001
(P,— P)4K )
Tax Kax ;‘ : ;;— = a — KO3QHIHEHT CKHMAEMOCTH, TO
2 )

1
(1 -Fe)a
- —07:1%‘)“ 0,001 (8)
Kax sumso u3 $opMyisl (8) BpeMs 0CAAKH IDONOPIHOHAIRHO EBA-
PATY MOUIHOCTH CIKHMAEMOro CJHOS, T. €., eCJH MOLHOCTE CA0A yBeaH-
yuTess B 2 pasa, TO BpeMsA ero CEATHS BO3ZDACTAST B 4 pasa, UpH yBae«
JuvYeHHd B 8 pasa, BpeMsA BO3PACTET B 9 pas H T. I,
B ¢opmyay (8) BXOHHT KOI(HIHEHT (HALTPALHH K . Bonu uspe-
GTHA MOIIHOCTH CIOS H BpEMdA €ro CEATHS, & BMEeTo ¢ STHM M Xapak-

Tep KOMIIPECCHOHHOH KPHBOH, TO MOXKHO ONpPEHeJHTh Ko3unrenT QHIL-
Tpanuu

_ W3(1 -2) - 6,001
k= it ) ©)

KoodumuenT (QHIBTPANMH, ecan I BmpamEHo B eM H ! B CORYB~
nax, GyJ&eT BHIDAKATLCA B CM/CEK. OJTOT, TakK max@aemuﬁ, ROCHOHHRI
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Merol ompeleienns KO9(PHUIHEHTS PUALTPAITHA npeIoKeH épin Te
Tard. .

KocpenHBIH MeTON OIpPeAeneHusd KOPPAIHEHTa (PUABTDALHH Gymes
©IU3E0 COOTBETCTBOBATH HeHCTBUTENLHOCTH TOTHEO ToTIa, KOIHa TPYH
spiisieTeA ONHODOIHBIM, €CJH se DPYHT HEOIHODOIeH, TO BeJHYUHY
K02 (PHITHEeHT HHALTPALHH, onpefeJeHHas ITHM MEeTOmOM, 0yAeT CHIBH
gaHumena. 11yCTh olnpeeaseTcs KOBPHUIUEHT ¢UABTPALHE TPYHT
B KOTODOM HMOETCS gonpmasi mopa. Ocalka rpyaTa T[OA HA
rpysroil  Oyner 00y CA0BAUBATHCH CEOPOCTBIO HCTEICHUA BOALI H
peeli  MaceH  T'PyHTa, a HE CEODOCTBIO ©¢ HCTEUeHHA U3 9To
mopsl, a Tak KAy CEODOCTD [ABAMEHHsS BOMBL IO TOEKMM IIODA
[JIHHECTOTO TPYHTa BO MHOTO pa3 MeHbIIe - CKODOCTH ee IBHE
uig Do Gonpmod mope, TO, OueBHIIHO, H KODPHINESHT UALTPALEH HE,
HynerT OTBEYATDH neHCTBUTENABHOCTH. 9ro KoneOGaHue B TOH Ee CcTeIIeHH
OTHOGUTCH H KO BCeM JDYIEM MOTOIAM  ONpPeIeleHHd EO3(pUIHEH
HUIBTPAIHH. W neficTBUTE]bHO HEPELEH cnygau, 4TO KOIPUIHCH]
(UNbTPAIHH, OIpeNeIeUHBIH [0 METOLY OTRAURA HANA BAJHBAHUA 11710
maaKH, Gojee TeM B CTO pas IpPEBLIMAET KOR(UIHEHT $HALTPALAH
onpeneleHHbfi B TPYHT® ¢ jeHApYDICHHBIM CJIOKOHHEM 0. MeTO]
Tuma-KaMeHCKOro AIH APYruM moJo0HbIM eMY N260pATOPHEIM METOMO0

. ,ﬂ' [TnacTHYHOCTb
;3 ”~
! B rpynTax, B SaBHCHMOCTH OT COHeDMAHHSs B HHX BOABL
;qa,lo'r TPH COCTOSHHS: 1) TBepHo®, 2) TIACTHYHOS H 3) EHUIOROE.
Ton MIACTHIHBIM COCTOAHHEM pasyMeT TaKoe, B KOTOPOM T'DYHT]
| 1o} BUMSAHHOM BHeNIHEH CHIL B GoplIeH HAM MEHBIIeH CTEOICHH i
;@opMpreTca Ges pasphiBa CIJIOMIHOCTH (6e3 00pa30BaHHI TPeIIHH)
yaepKHUBaAET HOJYYOHHYIO popMy,;”” KOTHa meflcTBAE  CHIIBI “
! maered. ,

Pasnnunse Teda 00AATAOT LIACTHYHOCTEIO B pasHOil CTENeHH.S
Onuu 43 HEX JIErKO NEpeXOomsT B IHIACTHYHOE COCTOSHHE IIDH OBLIRHO
peHHOU TeMIepaType, Hpyrue e TpeOYyT O0MBIIEro UJIH MOHBIIOro.
HAIrpeBa, NOBLIIEHHONO naBileHys WA TOr0 PYroro BMECT®. H
xaf Gpi HA OBUIH DABIMIHBLI TEJA B OTHOMNIGHAN I8 THIHOCTH, HXJ
MOKHO pABHeNUTh Ha JBO FIaBHEHIIHG  RATENOPHH (BeMATICHCEHR): ]

1) Tesa ONHOPaBHEE H 2) TCJA neyxasuble H MHEOTO(ABHEIE. ]
K mepsoii KaTeropHH IIPUHEALJICHAT MeTalaL, Jel H JApyrue KpHa
CTaJTHIeCkHe Teja, a Takke BOCK, cMojia H T. O, KO BTODOHL KATe-
LOpHH OTHOCATCS TPYHTLL. ,
Cyxue TPYHTHI HE IpOABISIOT IJACTHYHBIX cBolieTB;, 4YTOOHI IIPH-
pecTH HX B MIACTHYHO® COCTOSIHEE, HALOo TecHeHINM o6pas3oM B K3
BeCTHHX KOIMISCTBEHHBIX COOTHONICHUAX CMemaTh UX ¢ BOIOW0, T. €]

pasiud
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0,002 MM).

006pas30BaThL AHCIEPCUYIO CHCTEMY, B KOTODOR HHCIOPCHOMN fazoh 6
GaCTHOB TPYHTA, 8 JHCIIGPCHOHHOH cpemod — BOHA. adon Dt
Jlna of’sicHenHa OCHOBHOH IDHYHHBL OT ROTODOR aanuam CBORCTBO
UJACTHYHOCTH TPYHTOB, HDEJIOMEHO MHOTO TeODHH, H2 KOTOPHIX. HaH-
fojlee NpaBHIBHOH ABILETCA TEOPHS ! YA, o
Ipog. II. SemaTuencruM IpH I«I3y‘19HﬁH KAONHHOB GBUIO BEFACHBHO
yTO B KAaOJHHA: a) ceJEa BaaIuMUpoBEH H 6) TIyXoBCKHHE, nmenmaé
ONHHAKOBBIA XHMUYECKHH COCTAB, 0YeHb GauzEmit K MIeannHoH (Qop-
MyJe KaoJiHHA, B OTHOIICHHH INJNaCTHTHOCTU OLIIH COBEDUIGHHO DAB-
nH9EBL.  BAaJNMHUDOBCKHI KAOJHH OKasajecs HNOYTH HEINBCTHIHLIM
rnyxoscmf“i e IpeNcTaBisy €000 TIHHY BBICOROH mra,am*mowm’
flpu Taxod pesRodl pasHHHNEe B OTHOUIGHHH naacmtmocm,' OHH np@,a:
cTaBJlianH c06010 He MeHblIee pasJdHYHe H B OTHONEHHH rpany.nome*’
TPHYECKOr0 COCTABA. ‘{agcmu Menbuie 0,01 MM B I'IVXOBCEOM KAOJMHBE
gg;;g;;;/aamc:b 98,140[0, TOrIa KAk B BIALMMHPOBCEOM HX OBUIO TONBRO
bt i 0.
~ Tlpu u3ydYeHHH TeM ke HCCICHOBATEIEM CBOHCTE . HCRYCCTBOHHO
APUTOTOBTCHHBX TOHEHX TODOMIEOB M3 O0CAXIGHHOIO FUMHYGCKEM 11y~
TeM KpeMHe36Ma, HPOKAJIGHHOTO KaolHH& H T'DAHHTS GH0  BRHIACHEHO
T0 cBoficTRa ILJIACTHYHOCTH B HHX HAYHHAWOT TIPOABIHTHCH Torm’
i:;;;na OHH IIOBENEHH! JI0 BEICOKOH CTENEeHH AHCHePCHOCTH. Ha, ocaoraa:
9THX HecIemoBaHHE mpod. 3e
e pod MATYSHCRHUH OpHIes E cXeXyioiHEM
L Bee XapakTepHbie ¢BOHCTBa TJIHH, B TOM HHCNG H OIACTHYHOCTE
SaBHCAT OT (PUBHIECEOrd COCTOAHHS (MEJROCTH) FACTHI, KOTODLIe M«:): ~
ryT DpHHANIEHATE DASJHTIHBIM MHHEDATaM. i ‘
9. BoJbIIHHCTEO XapDAKTEPHLIX CBOUCTB «TIHHLP, HECOMHEHHO Bd*
BHCHT OT CHIB CHEILICHHS MemIAYy MHHEDANLHLIME MacTHUAMH H q;c'mw

1aMH BOIDY, KOTOpPbLiE Y Da3JIHIHBIX MHHEpaJIoB MOPyT GLITE - PABJIHIHLL
*

HT0 ¥ AONHHO OTPABHTHCA Ha Q)HBH‘IGGEHX CROHOTRAX «DIHHLD,
Hosmnee CBOMCTBO IUIACTHYHOGTH ObUI0 HBYYEHO ArrepdeproM

AtrrepGepr W3y4ad B OTHONIOHHH INIACTHYHOCTH KK MHHEDAJIL, TAK I

HCEYCCTBOHHbIO [penaparsl. MUHepaNs! - ¥ DPEHSPATH HM OBH THIA-
TIGHO PACTOPTH H DASHENICHH OTMYYHBAHHOM HA b'rpu (DpaKuEy: sk
(0,02—0,006 MM), TomEas ObiTh (0,006—0,002 MM} - TVIHHA (b:mlmme
’ Ipu HCCJleI0BAHHH HOPOIIKOB, COCTQABIMHX U3 OTHETBHBX
»B’HI}IBYICasa.HHbIX (pakuuit B OTHOIIEHHH CBOHCTBY ITACTHTHOCTH ORAMA-
JI0CE;, IO ITOPOMIKH 13 JACTHI EpynHee 0,002 MM Bee OBUIE HOTUIAC THYHE,
Tlopomks ¥3 HACTHI MeHBIIe 0,002 MM BeNE ce0f IO-DABHOMY; B HB:
KOTODHIX H3 HHX, KaK, HAIDHMOD, B HOPOIIKAX H3 KBapu, m’)‘uemmx
“HImTa, ‘BOKHON EDOMHERHCIOTH W IPYTHX, He OO cnoﬁcm‘c;a, HIaeTR- |
_@@ﬁ; IpYrHe Ke, HapAMeD,. IOPOUIER ga,\m%m4 GHOTHTA-H_HEEO- |
7ODHG JIDYTHS . ORAAATACk, IACTATHLNY, TDHTeH MRHBMOUES NISCTHY

|

H

s
ety

HOCTD ‘GBLAY.. aaﬁggggh_inppomme H3 Mnge»panog, EOTOpEe: HMEJE. T~

e

10 I'pyuroseaenne
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Ha ocHOBaHHH CBOHX ucenenoBaHul ATTep6ept
gTo NIACTHYHOCTD TpYHTOB 06yCa0BIUBASTC
TONBEC TACTHIIL moHbime 0,002 MM 061218’
ey HaaToN dopM

CTHRIATYI0 (HOPMY.
npumoes K BHBOAY,
1) TOHKOCTBIO qaCTHI,
CcBORCTBOM [NacTHYHOCTH H 2) JUCTOBATON HIH

ACTHI.
Co BTODBHIM MOJIOKEHIEM Arrepbepra J10JIHOCTHIO COTJIACHTDBCH

penn3fa.  Y@e H8 OIIBITOB 9HTOTO HeCHeN0BATeNd MOWHO BUACTD, YIU
Miuepalibl GHOTAT H MYCKOBHT, MMesd CGBEPIIEHHO ONUBAKOBYI0 (ODPMY
enafiHOCTh, OGHAPYHHIA MIaCTHYHOCTh HE OMAHAKOBYO, & AMOHHO
ne;pBbm——lg, a B'ropoﬁ—-32. C zpyrofi cTOpOHBL TIOPOIIKH H3 HCEYC
¢TBeHEO HOJNYUYEeHHOTO {PTOPHCTOTO KabIAs ¥ GEPHOKHCJIOTO 6apHa
¢00TBeTCTBYOIMHE MUHEpaJIaM (bmoopmynmpnw, ofHADYKHIH 3HATH
reABHYI0 MAACTHIHOCTD — 8 u 5; oIHAKO, ¥ GapuTa CHAHHOCTE AOeT 163
TpeM HATPaBAGHUAM w y (aoopuTa — IO qeTLIpeM, TOPTOMY - IDH A3y
MeNpueHE HX HeT yejosHil RIS TONYUSHHA gemyigaTod (popMBt I
cruger. To 06CTOSTeNHCTRO, 1T0 B OTIBITAX Arrepbepra B GONBNIHH:
¢Tpe CIYyUaeB IRAacTHIHOCTD obnamanH [OpPOMEN K3 MHHEDAJIOB ¢ IIA~g
' QTHHIATHIM CTPOCHAEM, Mo#Eo 00 SCHATH TOM, 1o OHH NPH pa3npob
JeHUH MMEeJH 66abIIYI0 CTCIeHD ACTIEPCHOCTH (ATrepbepr, BHIARJIAL 98
. eTHIB MEHBIN® 0,002 MM, TANbHEHIIOMY P3Yy4eHHAI B OTHOIEHHH TOW

nonseprai) H, e oBATeIBHO, 66apINYI0 YIeIbHYE
gnonepxuocwb. Ypeapuas e I ePXHOCTD [

.-} goeTH UACTHI HO
b H _cpasapHad © nel HO
| BADXHOCTHAL. 2HEPLHA ABIIOTCA

$: “TiiasHoM TPHIANOK NTACTHIHOCTH.
‘ 1. A. 8eMﬂquHcmﬁ,nna.canHOéTﬁ p Tpylrax of'scHACT CIIeAY I
maM - 06pa3oM: «B Macce TJHHB, Kak g JmicIepcHo#l CHCTEMS, MBE
HMeeM nee $asH, CONPHESCRIOTIHECH CBOUMY TIOBEDXHOCTAMA. Kax #
pooOme IpH COMPHKOCHOBEHHH mBYX noaepxnocweﬁ, Tak K 3lech TPO-
ABAAKTCA ocobnie. CHIBL, gocsampe Ha3BaHHC nmaepxnoc'r'ﬁoﬁ YHEPrHH,
BHDALAOTIRECH, Memxy HpOoYHM, B HEMOHEeHHR FI0BEPXHOCTHOTO HATH
sonus. VIMEHHO B’ sroff -cHJe, ee BeJHIMHE H xapaxTepe H WAL
.gcHOBHAS NPHYHHA OIRCTHYHOCTH H BCEX HpYTHX CBOHCTB CHCTSMBE |
«TREPAQe + HHAROEY. ‘ S
: Xapakrep u CHI [10BEPXHOCTHOTO HATAMKEHHs SaBHCAT _IpeRie
‘Téscero oT MHAHBHIYAJIBHBIX cpoiicTB O0BHX COTPAKACAOIHAXCH tdasz —
L oppepHOH H guaroli. C M3MEHEHHEM onHol ©3 §a3 HBMeHseTeH W IH0-
BOPXHOCTHOS parsmenne. PesyipTaT JeHCTBAS flOBEDXHOCTHOTO HATH"
JREHMS BHIPASHTCA TEM cupHee, deM GoubIie [OBEPEROCTh COTIPHKOS-
mogonug. Tak Kax dTOT (arTop HMEET obmee BHAYCHHE, TO THOSTOMY 4
H H3OMOAaeTCH, ITO, poofime ropops, IeM ToHDIIe 3eDHO B TPYHTS, TeM ]
oH TRACTHIHES. : .
- ¥YBenddeHES TIOBEPXHOCTH COTIPHEOCHOBOHEA MOEKET 00y CHOBIMBATE
g NpH pasHOH ReymyHHe 3epeH TAKMe XapaKTepoM HX TOBOPXHOCTH —]
Gymer Ju OHA poBHOH, raaiKol, HIA XS WMeTh PasiiInbe HepGBHOGTHA
B ,noc\;ue;meu ciyHae no;iepmoc'n Gyner GOTBIIS, yeM B TEDBOM. Toan
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_TaK¥e U Y IJOCKUX MIaCTHHYATHIX 3epcH TIOBEPXHOCTD OOIIK)KIEOC}lOBB* ‘

uug OYHeT OTHOCHTEJBHHO Gonpure, 9eM ¥ 36peH, DASBHTHX B PASHEE
HAIDABTOHEAL G0Jee FIJH MeHee OJMHAROBO. HampaMep, IIACTHEKA
CHIONIE] MOKET HMOETD 3HaYHTedbHEe pasMepH 1o IIOCKOCTH CTIANHOCTH
¥ dpesBHIYAMHO MaJbie B HAIPABJICHAH IIePHeHIHRY IAPHOM. Bepuo
KBaplla ODH TAKOM e BHIHMOM nraMerpe OYZeT HMeTh GOMLINYI0 TONA-
BEEY H OTHOCHTEJNLHO MEHBIIYIO OBEPXHOCTD, HOMEIH HOBEPXHOCTH
GUIONHY; MOPTOMY s pasHHIX X0 (opMe 3BepeH BONMAY 6191'1'1; CBOA
9KBHBAJIEHTHAS BOJHYMHA HSMEJNbICHHA A Oy 46 HEA ONEHAROBOK
[ARCTUHIATOCTH, T. 6. CTeIeHb HBMENbYeHHA MOMWOT OLITE PaBIHTHA.
Hpoue nuenepcHoOH (ashl, Ha cBOMCTEA IMIACTHYHOCTH B IPYHTAZ
0KaaLIBAeT CBOe BIHAHHE H XFMHYOCKRE COCTaB ECIePUHOHHOM
¢peiEl — BOZIbI. WzeecTHo, YTQ TJHMHH IOBHIIAOT CBOIO HIACTATHEOCT
oT HpHGABOE BOIHOH BHTAKEH n3 cosome, Janee — IIGCTHIHOCTE
MOMHO TOBBIGHTD, TIpAOABIML K BOLE, ¢ EOTODPOH smemmaewcﬁ TAHES,
HE00IBIN0O KOJIHUSCTBO KHCJHOTHI HIM IJNOTH. Tax, upu ofpadorse
PaMEH ¥ XKaoimHa 10 0‘!0 coNAHOl KHCEJOTOH IpH 4-92COBOM RHIAHeHAN
¥ TOMEHIHBAHUY 0Ka3aJioChb, TTO 06paboTAHREE MATEPHAJL BMEIH 60;11%!}
[Iyi0 TIaCTHIA0CTD, HEREIH Heoépaéo'rannme,' EAK HTO BHIHO U3 IMPp:

e

.

- - Pamma. Haomus.
HeoGpafoTAHNEE . . . - - - 34 30,5
obpagoranabe . - - - - 41,8 88,2

4 Touwo Tar#e NAACTHIHOCTE TJIHHDI YBONHYABALTCA 0T npuiaBER
gyﬁnnhnoﬁ EHMCAOTH W HEKOTODHIX IPYFHX BGII(BCTB-. Ha,oﬁbpm“ ,HGRO;‘
10PbIe OCHOBRHEAA H COJH, 0GPa30BAHHEIE CHIBHEM OCBOBGHHEM H G~
001; KHUCI0TOH, KAk HaIpHMep, coza, HOoTall, YMEHBLIIAKNT THACTHYHOCTE
THHH. ’ ) :

i ChoficTBO MHACTAYHOCTH B MPYHTAX 3aBUCHT JIAJ06 OT KOIHIeCTReR-
HEIX COOTHOIOHAY B HEX JACTHL pasHol KPYIHOCTH. Bra 3ABHOHMOCTE -
6Luta BhsicHeHa onbTaMu B. OX0oTHHA.

Jins BHIACHEHHS H3MEHEHHI IACTHIHOCTE OT COJBPEAHAA B IPyH-
X  TAUHHCTHX YaCTHIL (<-0,005 MM) OBIIE HPATOTOBISHR B2 pﬁma
cMmeced: 1) eMecH parnun 0,1 — 0,05 MM ¢ PasHbBIME Eonmecmm
TAMHACTHIX JacTHIl U8 qaCcOBAPCEOH TIHHL H 2) cMmecH TOH XKe qmw—
1y ¢ THAHHCTHIMH qaCTHNAME H3 KeMODHHCKON DIHHBL WPATEM Ko
r‘xecTBa, PAMHEACTHX UACTHR, W B NEpPBOM K B0 BTOpOM DAe OpRIECH
ORRHABOBHC. W3 9THX ONLITOB BLUICHEIOCH, YTO ¢ VEQNIMSHUEM CORER:-
HAHAL SWIMEHCTHIX JaCTHI OAACTHIHOCT) YBEJHIHBASTCS B B 00oHX 3
pAfAX cMEced IpH  ONMHAKOBHIX COHCDRAHHAX FARHECTHX AL THI] GHIIR
onmja,xosoﬁ. Tak Eak IVIAHACTHIG JACTHIE! qacoBAPCROH H HOMODRR-
cKOl TIHH 10 MAHePAJOTHIECEOMY coCTABY PpasAMYHBL & MO BENE-
,‘mgguynenmoﬁ HOBBPXHOCTH OXHHAEOBH, TO MOMHO CRENATH Bmmn‘ﬁé”
pTHX ONHTOB, STO IAACTHIHOCTH FDYHTOB, B HEPBYIO OWOREE, SABHCHT .
o1 X ,;.Xl‘lveﬁbﬂoﬁ TOBEPXHOCTH. e : e i




Tipu ‘p3ydeHAN cMeceli ¢ pasHblM creaeToM ObUI0 yCTAHOBIEHO, 9T
HpH GoabmOH [IOpHETOCTH cReqeTa [AACTHIHOCTD HOGUHAET HpOSBAATD

—
0D

O N

0 10 o0 30 .40 50 60 70 80 90 100
. % codepmanus 2 AUHUCTbIX  YaCMUY

§ cmecax

o-cmecu us @p 1-0,5pm -+ 2AyHUCMbIE
.. yocmuupl U3 qacoB SpcKou eaurd!
O- cmecu w3 (PP 0,1—0,05mm+aﬂuﬁucmwe
wacmuupl U3 yacob - apcou 2autb!
x —pp 1‘0,5‘+U,1—0.05nmznunucmo:e Yacmuub! -
6535w uacof-apckad 2auel
O——n’—————"—n + aﬂUHucmbxe ‘IaCmUu,N :{?7
. us wempuicrod 2AuUHBl o
» — PP 0,1-0,05 s + 2 AUHLICTbIE  HOCMULSE.

”

U3  HEMODULCKOU 2AuHb!
Puc. 18.

L3

' ¢q mpH GoNBIIOM cONepWAHNH B aux TOAHACTHE gaoTHn, B cMecAX i

¢ MaJoi HopHETOCTHIO HPH MeHBIIEM CONepRAnHL.

e

_ npencTaslieHa Ha PHC. ig. TnecTHYHOCTD HAUUAseT TPONBIATHCA npd

" CpepHad BeTHIHHA ACTHIHOCTH. H3 BOSX onmTos B, OxorHHA

COACPHAHHA CAUHECTHX JacTHIL PABHOM, TPHEMODHO, 7 ‘\0 2 BaTeM OHA
YBONHUHBAGTCA 110 HEROTOPOH naBHON KpHBOH © YEENHYOHAOM conep-
oA TARHHECTHIX q4CTHIL

Tipod. JleGemeBLIM GLila, YCTAHOBIOHS, TOCHA CEABHL MEmILY MOKCH- *
MaJBHOH MoneRyIspHoH BIArOEMEOCTBI0 H THCIOM ANaCTHIHOCTH. Ha, g
OCHOBAHME AHAIU3A GoLUION0 KOJNHIECTER TPYHTOB HM OLIA0  BRIAC
geHo, 4re 9HCIO NHACTHIHOCTH, A%WMQQ %‘hggsl,e;cyaﬂpﬂq%ﬁ ‘
Bnaroemnocﬁn[ Tl A0 BATeNLHO, HNaCTHYHOCTh, X¥aK H MONEEYRAPHEA
BHETOCMEOCER==ABIASTCH cpymmueﬁ yaenbHO% TOBEPXHOCTH FRYHTA "
CAYMHUT BaJKHOM ero xapamepncmmoﬁ. ;

Ha ocHOBAHHH BCETO BHII N30 HHOTO MOKHO BHASTD, 4TO B PO~
SBJICHHEH CBOHCTB I8 CTRYHOCTH H €€ CTeNeHH BbIDaHeRROCTH JOTMHDBE
IPEHEMATD YYaCTHE: .
1) eTeneHb JUCHepCHOCTH H yrHeabHaA TIOBEPXHOCTE MHHEPAIBH X
HaCTHI; . :

2) ROJMIECTBOHHEIE €OOTHONICHAA MesEy JacTHIAMH paBEOH KpYyH-
HOCTY, BXOMAIIMMH B cocTaB TDYHTA; .

3) (opMa IACTHIL OCRONBKY OT HEE 3aBHCUT XaparTep ROITEINAD~
HBIX TIPOCTPAHCTB Mem Ay TacTHIIAMH;

,4)'xmmqeclmﬁ coeTaB MUAROH {aspt — BOJBL

CaenoBaTeJbHO, [IACTAIHOCTE 3aBHCHT OT MHOMEX  (aETOpoB, HO

oggqgaoﬁ,npmnnoﬁ MQCTHIHOCTH SBJASTCH yHBALHAA MOBEPEHOCTD
TpysaTa, Kok NECTePCHOH CHCTEMEL.
S (OfipefledieHHe CBOUCTBA IACTATHOCTH B TOYBOUDYHTAX HPOHIBO-
THTCA paa‘nuqnmmﬁ MeTOIAMH, HB KOTOPHX pagbonee TOMHEM AB°
et Meron ArTepGepra. ,

"~ ArTep0epr YapakTepH3yeT [LIACTHIHOCTE B OYROTPYHTAX HYTEM
OTpe/ieeHus 1Ipe/leNoB IACTHIHOTO COCTOSHUA.

BepxuuM MpeXesoM TLJICTHIHOCTH Arrepbepr CTUTAET HHARHIOR |
PpauuIy TeKyuecTd; UpH COTePIAHAY BOTIH BLILIC PTOT0 TPeNes CpYET ;
HaXonuTes B EHAKOM cOCTOARAN H HEIIACTHIGH. [Tpn- wwmHed Tpa-
sie TEKY4ecTH B DYHTE BOIEI HAMGOIBLIEE £OIHYECTRO, YMPH KOTOPOM \;

3

ol He JedopMEpyercs caM no cebé. « !

HupxauM IpefeaoM MIACTHYHOTG COCTOSHAA ArTepbepr CaATALT ;
TpaHBmyY pPACKATHIBAHUA TpyHTa B NpPOBOJOKY, DABYMEH nox yroff rpa- |
Humedt “COCTOSHHAS TpyHTa © HAUMEHBIIEM cOEDBAHHEM  BOJHYL, npH i
KOTOpOM OH HeopMUDPYeTCH 6e3 HADYHIIGHHSA CTIOIROCTH, HPH NRETE y
meM yMeHBHIGHHH BOJH TPYHT nedopMupyeres € oﬁpmommmmf
TpenIHH. . ‘_;’
Jlna XaparTepACTHEML [2CTHYHOCTH TPYHTS ATrepOepr M3 BAAWE- ﬁi‘
poéTH IDH gHmHeH TDAHALS TCEY4ECTH BHICHTACT BIAHHOCTE W
IPAHHDE DACKATHIBAHAML TlomyuenHas pasHOCTL H gpameres Mepoih

ik

) W




«\neﬁmee,yzemqenne COZePHAHHL TAHHEGTHIE  IACTHI| " BEJHYHEY
VARCHMAJBHONO MPHNHIARHAA BIMAHHS HE OKAB3LIBAST.

o0 = S— — .

- inna,cm-moc’m rpyHTa, HIH, Kak 6 nasmBaeT ATrepéepr, «IHCTIOM
nacTEIHOCTHY. leM GoupIIe THCJNO NNACTHIHOCTH, TeM TIACTHIHEE

/ TPYHT.

t - Ilpu rpaHune pacKaTHBAHHA B [OpPOBOJIOEY TDYHT MOWST pac-
CMATDHBATLCA KaE [ONyYABIIHE CMasEy B TaKoM KONHIECTBE, IT
" eTELH 70 UPH HATPYBEEe MOTYT cBOGCAHO CKOJB3UTH oziga 1O APY-
To#H, xéra OHE eme OONAIRIT 3gMETHEIM CIHEIJICHHOM. ¥ npepgena..
TERyIeCTH YaCTHLE! TpyHTa HACTONBKO pas’eIHHEHSEL BoION ILIGHROH,
qTO TPAKTHIeCKH MEHAY HHMH CIIEIIJIOHHA He HMEeeTCHd. LEHORARAS

1O, YHCJO0 TAACTHTHOLTH yEABHBAET HA KOJHIECTBO BO7BI, HEOOXOIAMOE

| i \ 1

8

IS TOYD, 910 MHYIO nnéﬁﬁ?,’ﬁbwneﬁmww;"cﬁgw;
¢TONPEO TOTCTOH, TRSPMETOTIPeC  MEAY JACTHIAMY cuetiienne GyneT
ceneno & ByTo. TaxmM- o6pasaM, TUCIO [ITACTHYHOCTH MOMWHO, PAceMar

TpHBATh KAE MEDHIO CTETIBHE, ~goTOpHM. .001a/136T  PPYHT. .
UG eToHNe THIACTAYHOCTH ArrepGeproM jemMTes Ha ABO 0GHACTH—
EAelEyi0 H HeEJeHEYD IaCTHYHOCTD, KOTODPHIC OTIeNANTCS rpasmmed -
gIeHEOCTH. ’ - 1
CpoficTBO IUIACTHIHOCTH TPYHTS sapAseTcE TORA3ATONEM CTeIeRH
ero OpHEFOJHOCTH EaK HOPOMKHOTO CTPOUTENBIOTO MaTepHada. XOopomHe
B yHAOBJIETBOPHTE]BHEIC y4aCTEH TDYHTOBBHIX HOPOT HMOIOT YHCIOQ Tia-
crmagocTd 7—0,6; TDYHTEL ¥ KOTOPHIX YHCIO ILIACTHIHOCTH o ATTep-
Gepry HHME YEABAHHBX, OTHOCATCA ¥ DHIXJIBIM; TCCYAHBIM " THIeBa- 3
THIM, OHH TpeOYyT IId ¢Roeno yJaydIieHua TIREHCTHX - I00aBOE.
TpyaTH, ¥ KOTOPHIX qEesmo MIACTHIHOCTH BHIME YKaBaHHLY, COMeD-
maT THHHCTHIX JacTHIL B H36LITEe, & IOTOMY X HHAM Tpebyerca MO A

GaBEa. TIGCURHOTO TPYHTA. ‘ . 1 o <
| . | : A LN
_tr/ Mpununaxke FpyHTOB ’ . )f R s \T “"/_J\{o@( Ry ) %“’“ )
. : B T > " g
Crnoco6nocTs TPYHTOB TIpHJHNATE ¥ npeaMeTaM, B epBRY0.096peb, 0 1.0 20 0 "g“ 30 60
1 06yCaOBIMBAETCS HAJATHEM B HAX IHEHCTHX GACTHI H BORbL ~HAEMM - R ?{4}6 bodor & cmecax
06pasoN, peMeHgeTcd BONUIHHS ppHJUHagMsS OT JTHX (pa,lc'ropoia MOZHO- T
BHJeTH W3 OIILITOB B. OxoTHHa €O CMECAMH, COCTOAMHEME H3 (ppaﬁ-[f
CpmE 2—1 MM H CAFHHCTHX FaCTHH H2 Ka,pmﬂa (puc.. 19). ‘
Kax pafgo H3 XORa KDHUBHX, peJHINHa HPUIANA a4 CHIBHO M3-
MemAOTCH B _DABHCMMOCTE O, CONORA i OiH, B BOYAYIIHO CYXOM
£oeTOAHNE CMECH HOJHIKH, ¢ HexoTOporo Hpensia npATEOaEAe PO~
AEAAETOR, "OUCHE “BEICTDO “yBONEYHBAGTCH U [OCTHTAST MAKCHEMAJILHO
pospaEAbl. 1IpH NaJbHOHIIEM YBEAWUOHUH COmeDAKAHNA BOJKH OHO BHA
qajle IaJaeT DesKo, & 3aTeM MeJIIEHHO. -
BesmunHa MAKCHMAJBLHBIX IPHIHIANAR CMOC
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Tipuaunanue CMeCeH u3 hp. 2--1 MM—-HACTHHD KAONHHA < 0,005 MM
e Puc. 19.

-

. Ha_penHunHy NPHJIANAHAS TDYHTOB OKABHBACT BIHANUE H COCTAB
cEeIOTA; Tak, [pE M3YIeHHH 'n'pﬁ;ﬁﬁﬁéﬁﬁéwEﬁé“c‘bﬁ“’ﬁﬁ""’ﬁﬁﬁﬁa&fi‘ﬁi"""”ﬁﬁf‘”“
ST 10;04<0,005 MM) ¢ K20JTHHOM (pHC. 20) BRAMYHHS MARCHMAALHOIO
UpHIBINIAHASA, TPH COXCDEAHNH TAMHHCTHX FACTHI MEHbINS 503i L,
BHAUATENbHO HUIEG, 16M B eMecsx ¢ KDYHNHBIM HOCEOM. e
ke Opn W3yIenud TPHANANAHHS B OTAJOHHHX JIODOMHLIX VUACTERX |
BRACHATOCH, ITO MaECHMAJbHOe NpPUIHISHHE B HHX KOTEGAETeA Bﬁﬁw [
memax or 60 70 80 T Ha em?, ‘ ‘ :

@

MAJILH B BeJIHYHBALTCA
g B HAX TUIHHHC! 1, HO 3TO. yBe-
; HHOPQ . IIPBJIBJa, 2 MMEHHO: T BOK

1aCTHI BOBPACTAST MO 607, , Ab-

¥

A Sat i A
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CBOKCTBO NpUIHNAHHSA B JIODOMKHOM. JIeJe HrPAST G0JIBIIYI0 pOJD
TpYHTH JAOPOKHOTO HOJIOTHA, obnamaiomue GOJBIIOH CcHIOH DPHIHIA-
HHS BO BJAIKHOM COCTOSHHH B TepHOHb! BeCeHHEH U oceHHeﬁ pacny

600 ‘
L
‘ ]
500 \ 7 |
TN
400 : _
5 WEIAN 4
";;\‘ s \\ \\-) - “
300 | \SIE «
- ININEZ R
: AVRNE N
= SN <
& N N
,_100 _r_ggg%é‘\ \\ B
ST E e
/0 —~ e T
O~ ~ 20 0 4 50 & -

%4 Bodw 6 mechx

IIpmaunanne cMecedl u3 ¢p. 0701—0,005 MM-|-uacTHLB KadJHHa < 0,006 MM
. Pnc. 20.

unE, AeJalTed MOUTH HeNPOE3MAMH, [HOITOMY UDH YIyIMEHHH TPYH-
TOBHIX AOPOT OGABKAMH, GMOCH COCTABJAIOT TAKAM o6pa30oM, 9To0LI HX
MagcHMaJbHOe IpUINNaHNe HE IPeBHINAI0 ofipejlesieHHOH BOJININHL,
a HMeHHO 80 T  HA cM2, a B TDYHTAX C MEIKHEM CKeneTOM — B TBIJIe-
BATHIX OHO -HE JxommHo 6uTh Gonpule 60 T Ha CMZ, )

Bonblioe LpUiunaiHe FPYHTOB CHIBLHO Memaet -padore DECKABATO™
poR u pagoTe IIYTOB.
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c Tpexue W cuenneHue

Beagnit rpyHT o6aazaeT cnocoéﬂoc'rmo B GONBIIEHE My Memmeﬁ
cTelleHH IIPOTHBOIGHCTBOBATD 06pa30BaHMI0 Ne@oPMAIHE NpH BOBHEeH-
GTBHM He UEro pHeNmHeH cHAb. DBHemmHAs cHia, NPHIOMOHHEA E TPYHTY,
MoKer pafoTaTh HA Cpes, Ha pacTaMeHHe H Ha CHATHE,

ConpoTHBICHHE TPYHTS CPEBLIBAHHK SABAAETCH onHoll H2 BAMHEH-
IIHX ero XapakTepHCTHE, Tak Kak OHO SBISETCH ToKasaTeneM yeroHuy-
BOCTH TDYHTa IDOTHB pO3HeficTBUA TOPH30HTANERHEIE HIHM HAKJOHHBIX

P

’ CHJ]* OT Hero &xe BaBHGHT H CONPOTUBJECHHE I'DYHTH BG[)THIC&JIEI{Oﬁ Ha-

rpv:s}ce .

“ Conporupienne TpyHTa CPESHIBAHKIO 00YCHOBIHBABTCA JIBYMs IPH-
TUHAMH: @) TDGHHGM B rpyEte U 0) CIEITCHHEM. Hantonee pacupo-
CTPaHeHHOH 'TOUYKOH BpeHHS OTHOCHTOILHO OPHIME TPeHHS SBASETCH
Toqra, spenus HymoHa. Ky.HOH CYHTAET, YTO npmm}mﬁ TPEHHA mayx

ynenmuna.mmeﬁea‘ & yne»
.HH‘IGHKGM BHGIHHBPI H&PpyBKH H& QXJJIKGGH T&JI&, Me&ﬁbﬁ% HOWDX"

HOGTB UAKOCTH ‘e ,uae'r rperus. . [lo MHEHHIO I‘ap}m Ro'ropmﬂ OUEHE .
MHOFO paboTal IO BONPOCAM TPEHHS M CMazkd, TPeHHe BOBHAKAET
BEIGICTBHG HAJHYHA IONS CHI NDHTSMEHH{ MEmIY TOREPEHOCTAME
TBePIBIX. - T, YCHJIHBAIONIErocsa © YMEHBLIHGHHEM DACCTOAHHI MEIRAY
9THMI HOBEDXHOCTAMH. PO0ib CMA30K BaKMA0YAGTCH B ymneumft ne-
BepxHOCTEH IPYyr .0T IpYra.

“Cyenuienne B PpyH’I“aX ONpeJENAeTCH HANHIHEM B mx TOHEHX 10~

pax ,Ka.nmnapﬁon BONBI, 4 TAK#e HAMHUHEM ocwmmecm BIETANHON.
IUI mreﬂmmon BOZBL H ancop6KpOBeaHHoﬁ mm rnrpocmnug@;glmﬁ

BO,IIBI Hpu Hajg94d B IDYHTAX CBOGOTHON I'PARHTAIHOHEON BONB, CIIe~
HH6 B TPYHTAX HANMEHBIIEE, IO Mepe e YAAMHUA - BOILI W3
TPYHTA, KO3 B HEM 00pasyloTcd BOIHYTHE MEHRCEH BaIANEpHON -
BON, BCIeJCTBHE HX CTATHBAKMEr0 YCWIHH, HACTHIE  THYHTD.
MOREY c000H YREPRHBAIOTCA CO BHAUATEILHON CHIOH, IpH nammﬁi&~
1eM #CHapeHuH BOJH “060T0YKs OCMOTHYECKH BINTAHHOW BOREL YMOHH~
maeTed ¥ Tak KAK BO BHYTDEHHHX CIOSX OCMOTHUGCEHS CHIBL BHATH-
TeABHO GOMBITG, 9eM B HADYMKHBIX, TOs CBABHOCTT TPYETA YREIHYH- '
BaOTCHA; HAKOHel, KOTKa B TPYHTE OCTACTCA TOALKO rm‘pmmnmecnan
BOJMIA, 00JA, s CBOMCTBAMH, npnﬁmmammmnca R mepxgomy 'mi’ﬂ’y,
ClIeTIHES eij H&Hﬁomhm@g.@B rpYHTax ecuenmene Gyger TeM

oﬁycnommsalof TpeHI/Ie

GoNbTHe, H6M GONbIIe KOITAKTOB, O0YCHOBIHBRIOIIHE HauGonee OaHBRoOe

CONpPHKOCHOBEHHe UACTHI, MemIy coboft. ‘lem zmcnepcnee TPYRT, TOM
GQIIbILe KOHTAKTOB, TIO3TOMY HAHGOJBIIE BETHTHHE i

o e s i ok P el

noc'rm‘ i B I‘JlHHd,X H HB,KM&HLIII&F{ _BEJHYHHS, ero uamm),uae'ma;
R AT i .

ffffff o o

R TR B TN
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llpu wusy4YemmsE BTIpPYHTAX COIPOTHRIGHHS CDE3HIBAIMIHM YCHIMA
‘CUBITH HPOHBBOLATCS IPH DA3AHYHOM HCDMAJILHOM NABIEHHUH Ha TPYH
Ecau pesynsrars HenmTapui#i H300pasyTh B 0CAX npﬂmoyrom;ﬂa
‘KOODHHHAT, OIVIOKHE Mo afCHmcce CxuMawoImee youiame P Er/eM
& [0 OpAHHATE CABHTAIOIEe HAIpPAKeHAe T Kr/eM 2 To 3a,nucnmoc?b"
MEMJY OTHMH BeIHTHHAMH B IPOMEKYTKE ‘BGDI‘HK&JIBI’{HX naBNeHUH OT
1 m*/cw ,zxo 5 ¥r/eM? Oyger Gnusra X - OpAMoJHHeiHoft (pme. 21)
% w2leut '
ool e !

1

BaBKCI’lMOCTb COHpOTKBJIEHHi{ CII.BK!‘Y OT llElBJIeHHﬂ 1o LisiTOBHYY

Puc. 21.
# MOMET. OBITh Bmpa,maﬂa, YpaBHGHHBM
=tgy P-C
W4, €CHAH NPHHATH tgo =1,
T =fP+C,

THe 1ge — TAHMEHC YIIa, 06PA3OBAHHOTO HARAOHOM I{OJIFY‘IGHHOﬁ aps-
Moll, & oeH abeuuce, 1 C— HOCTOAHHAA BOIHIHHA.
DopMya, BHEPBHC OaHa Obiia KYIoHOM M yEaBbBAeT, ITO. CABHUFA-
0ee HANPAKEHHS PABHO HOPMAJBHOMY, YMHOMEHIIOMY H& watpmmnm
HASHIBAEMEIH maqmuueHTOM BHYTPEHHEIO Tppﬂna, 06 noc'msmaaﬂ
P16 JIa,HHOI‘O I'PYHTS BeJUIHHA C, xapmc'repnsyxomaﬁ cuememe rpvma
JRAIIAACT B RI‘/CM 2. Jlas IecEQB BOJHIHEA C=0. '

Hpn CHBHT® TI6CKa HO IEeKy, Eak HOK23aJH HCCIeKOBAHMUA Hm‘y
JIBBCEOTO, ZedgopManuy B Iy6UEY DacHpOCTDAHSIOTCA  MAJo, OOLIYHO
Ha 2—3 JuaMeTpa 3epHa. IIpH cpLIBe B BTOH 30HE 06paByerss HeroTo-
PO pa3pLIXIeHHe, BCJAENCTBHe YHUYITONREGHHA 3KJIMHKH.

[as raws KosHHHEHT BHYTPEHHeTO TPEHHA HMEET TIOCTOAHHAYIO
BENUTHRY TONBKO HPH CTATHIOCKEON 66 COCTOSHHH, 6CIH &e ONpeAIATE
©r0 B IPOIEcCe CHHMAHHA mnﬁm, TO BEJIHYHHY €TI0 GymeT HepeMeHHad ‘
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.pero TPeHHS B HHX DaBeH erc BEJATHHE B CHCTHX CHOXHCTHX HECKAX
B HEX KO(HIHEHT BHYTDEHHeI'0 TDeHHA Mal H TOYTH ONMHAKOB IIDH
. BCAROM Mnﬁepanomqecmom COCTABe. ’
f; ConpoTHBNEHWe TPYHTOB CHATHIO. Upu cmarHa KyOHEOR H3 TIHHH-

 KYOHEOB HATIOMHHAOT TAKYIO 0 [pH pAspYIIeHHH KaMHeH.

~OT CONOPRAHHSA TIHHHCTHIX qacTHL,

AHG’TI'I/I DOCTHTAeT MAKCUMAJpHOH BOAHYHHLL

| GaBEAX
CHEEALTCH,

H Meﬂbme ‘qoM -B CTATHIECKOM COCTOSHUH. E neckax r.os@nqmem BHY-
TPEHHEr0 TPEHHS CHIBHO S&BHCHT OT ycnomﬁ BAJIEraHHA H WIXOTHOCTH.
C ynemqeﬁme‘m MJIOTHOCTH OH ynemqnsae'rca Fenw B HOCKS HEME
HATD COMEDHAHNe BIAKHOCTH, HAYHHAHA OT BO3AYIIHO CYXOTO COCTON-
HES, TO © YBEIHUCHHOM COIeDWAHAA B HEM BOUEL 20 HEEOTOPOTO Mpe-
nesa uo'aqmuuen'r BHYTDEHHET'O 'I'pemm yBexHqﬁBa.emoﬂ, H 3aToM CHUBE
YMOHBIIALTCSL, ~Haneé rcoaqmnnem BHYTDEHHET'Q TDOHHSA BABHCHAT

’ Mﬁﬁepzmomqecmro COCT?Ba, CTOMCHH QEATAHHOCTH. K. EDEJIHOCTH Mare

pna.na,, C ypeauyeHgeM EpYnHOGT‘H 3epHA B IECEaX noafpnuﬂem‘ BHVY
TPeHHET0 TPeHHS YBOJHIHBACTCH, VBeJHYHBAETCH OH TAKMe ¢ YMOHb-
LIGHUEM CTOIOHH OETAHHOCTH., B  IHecKax, COCTOHIHL M2  JaCTHI
B BHIO IUIACTHHOE (CIIOAE]), KOd(QUIHEHT BHYTDOHHE0 TPSHHA MeHLUIE, -
yeM B HeCKaxX, JACTHIBI EOTODPHIX Gonee WM MEHEe PABHOMEPHO Pas-
BUTE BO BCOX TpexX HAIDABIEHHAX (sBaplL, UOaeBOH mrar), Bemd
B TEeCKaX COMeDKHTCH CIHIOALI gomee 10 ]0, T0 EODHIHEHT anpem

ragoli me EpymHocTH. Horja YacTHIB HECKs ABNKIOTCA METEHMH, TO

¢TOTO TPYHTa IpHE OUpPOJENeHHol BHEINHEH HArpYs:t KyGHE HATHHAST
JiaBaTh TPOMUHE H AePOPMHPOBATHCS. Tedopuanys NpE PaspyueHdn

Kar usMeHSeTcH COTPOTHBICHHS CIKATHIO I'PYHTOR B HOBUCHMOCTH
PHIOHO H3 pESYILTATOR OHKITOB -
(B. Oxorun) 10 CONPOTHBIEHMIO CIATHIO cMecel H3 tgewopﬂpcmoﬁ
TJHHAR ¢ 9ACTHIAMHA 025 0,1 MM, OpDHBeJEHHBIX Ha PHC. 29, Conporus-

HeHHe CHATHIO TPHBEJOHO B KHJIOTDAMMax Ha 1 cM? g EyGUEOR

5XBX5H cM, BHCYIMISHABIX DU 105°C @ cthopMOBAHHBIX HPH BJIAK-
HOCTH$ O0TBEYAIOTIOH Hnmnen rpa,}mne TeEYT6CTH. .
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‘&03830 08’ ACHUTH TEM, TTO OPH JAHHOM CONSDMAHY TIHHE HOTTH BCE
TP MEHKAY YACTHHAMH cReJeTa 3aIOJHeHE TIHHOH. o
Ilpg- yBeJHYeHHH CONEDMAHAA TIHHHCTHIE HACTHL 0T 50 no 600101
conpo'msnenne CMATHIO YBEJHUHBAETCH ~ HEBHAYHTENBED,. Tpn  no- \ -
TIHEACTHIX  9ACTHI[ CBEDX 600/y CONROTHBACHHE CHATHIO } v
BOBMOMEO OTTOTO, dT0 THHHHCTHE QACTHILL  MOELY
cofoio He NDUXOAAT B CTOJB GIH3KOE CONDHROCHOECHHE, KR ¢ HEcHa-
HEIMA JACTHIAMH. Hymao cEasaTb, 9T0 H 06 emwe pees BTHY CMeccH
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TipH yBEJHUICHHU conepmanrm IAAHACTHX TaCTHI[ CBEPX 50 0{0 noeTe-
[eHRO0 YMEHBIIATCA. ' '
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ConpoTHBICHAE CHKATHIO eMecel W3 9acTHI TECIaHbX, TIBLIEBATHIX
¥ TIMEHCTHE, HMEIIIAX MEHBIIYI0 MOLHCTOCTD, EEMEHSETCS B 00IMEM
TgK Ke, Kak B B CMECAX npefBAY KX, OHAKO, TpH MaJbix COGPEHA-
auax ramAm o 40 OEO—COHDOTHBJIG’HHQ CRaTHIO . BEHINIG. P10 . 1o-
pLIEHHEe COIPOTHBICHHA CHaTHI0 00’ SCHACTCA MeHbIIel HOpHCTOCTBY)
creseTa ¥, BCIENCTBHH BTOTO, GoNpIIEM KORPHITHOHTOM BHYTDEHHETO
rpenud. 1IpH COMEPIRAHAA TJIHHBl BHILG - 400, cocTaB creNera HE
oXa3bLIBAeT BIUAHHA. ~
HecroabEO npyrne peayabTaTH Ha COMPOTHBIEHAE CHMATHIO 1oAY~
yalTCA TIDH UCILITAHHN TEX e TPYHICB, HO c(opMOBAHHBIX TIPH TP~
HHIE paox.a,wmsamm B TIPOBONOKY # UIDH 3TOM CHpECCOBAHABIX HATDY3-
BOﬁ 200 Kr Ha 1 oM 2, ConpoTHBJCHHE CHRATHR BO  BCEX . .CAYIAAX
Ekmme,» M B apepAymeM - cAydac. Bpo MORHO O ACHATH TeM, ITO
| IpH DpPECcCOBAHHH FIMHUCTHE TACTHIH, OBIBIIHE. JI0 cux pop B Geemo-
| pAKOYHOM COCTOSHHIE, IpUXOJAT B onpededeHHOS, OpHEHTAPOBLHHOE
{ ApYT E IDPYTY [IOJIOAKOHNE H COHPHEACAIOTCA ¢BOEME GONBIIUME IJOC-
| KOCTAMH. . S : '
i

156

Tipu HBY1eHHH COTNPOTHBAGHHA
HbIX TipE  DaBHBIX BIAHKHOCTAX,

CKATHIO 06DA3NOB, CHOPMOBAH- |

Jexamul B HHTePBAJS xemny

Humnaei rparrEnel TEKYIeCTH H TpaHHUEH paCKaTHBAHHEA B TPOBONOLY,

#0 GHOPMOBAHHBIX pHE OnfHOK H TO#

e HArpyske, oCld parpyska mgef-

CTBYeT KODOTKOE BDEMA, GLIIO YCTAHOBJISHO, TTO ¢ YMEHbLIISHHEM BIaK:
HOCTH 0 HEKOTODOro Ipeaeid CONPOTHBIEHHE CHATHIO yBENHIHBASTCH,

2 BaTeM CHIBHO. yOEIBOT.

Pasmoe BIAMSHHe HArpyskd mpu  HOpMOBAHHE ofpasuoB NpH pas

HBIX BIAAKHOCTIX MOHHO 00’ ACHATD

usMeHesHeM Co CTOAHHSA CHCTEMB

rpyuT + Boza. Ilpu GOJBIINX COMEDHANHAX B TPYHTE pORBL HATPY3EH
BOCTIPHHEMAIOTCA BOJOH, & HE JaCTHANGMH TDYHTA, HOSTOMY Halpyska

§9 OPHEHTAIHIO yaCTHI HE ORA3LIBACT BJHSAHHA

IIpy MeHBHIHX CO-

JepmanuaAx BOMBI aBIeHHS pocIpyHHMaeTcsa H qacTHIAME, H, BCIel-
CTBHE HTOTO, OHH OpHEHTHDYIOTCH IO OTHONICHHI Ipyr B APYTY; npu
sTOM GONBUIHEe HAI'DYSEH HX B Gonbiiel TTENeHH ODHEHTHPYIOT, 9&M

maase, llpm  MaJjioM
c;aammewca yiEe HOI0CTATOIHOH,
Pk KAk IDH MaJoM
Goapmoe. OfHAKO, €cHH HDH aTo#

cofepHanH BOJbBI

cOJCpIaHUH BOZBL

IpANORENHAA HAIPYIES
qrof5H OPHEHTHPOBATDH qACTHIE,
TPOHHe MEM:IY g THIAMA
pIaEHOCTH 00pasier cHopMOBATE

10 Goupme HarpysKoH, eIoco6HoH OPHeHTHPOBATD aCTHHL, O CGO*
IPOTHBIECHHG CHATHIO CHABHO BO3DACTAET. ’

33 BHCHMOCTS CBABHOCTH TpYHTa B CYXOM
HOGTH U HATPYSKH IDPH OpMOBAMHHY

COCTOAHAE OT BIARK-
TAeT YRABAHUS, g W YRATHA

TpyHTa B JODOT® 6yneT AaBaTb HPPeRT TONBKO B OTPEIeDEHHOM MHTED"
pajie BIAMKHOCTEH; ecyH e YEATEY TPYHTZ UPCHBBOMHTE IIPH  BIAK-

,Hoc'fﬂx, Jemamux BHE HHTeDBaJe,
koro He Gymer uaM OH Oy;eT O€CHb M&aJL.

To p(lerTa 0T YEATHEL AHKa-
HauaygmEx pesyieLraTos

IIDK yEaTRe HYHEHO OWUAATD TOLma, ECDAA BIBHKHOCTD VICB»TJ:;IB&QMOI‘O

I'PYHTS, paBHa €ro BIAMKHOCTH IIPA

ROMIIPECCHOHHOM ',YIIJ[OT!&(%EHK uon

Harpysko#, paBHO# [ABICHHIO RaTRa Ha IPYHER

‘ Tlopomuble TPYHTH B OTHOUWEHHU COLPOTURAGHHA CHATHIO ‘BOLYT
¢eba pasiHuHO, U Te H3 HEX,”KOTOpHIE B OHOMIE JOPOrH ~ ABJASOTICA
XQpOWIAMH H pTiOJiHe IPOE3KAME XAk B SyX0e, TAE W B CLIPO® RPOMHA,

" §r ConpoTuBneHue BAABAUBAHWIO

,f’na,xo'r COUPOTHBJICHH caarTHo or 20 1o 32 gr Ha 1 oMA

Creiles CONPOTHBICHEA CPYHTOB

6pasoBaHHI0 - B HUX neopManAfl 0N BIMAHAEM BHOUIHHX BOSBHeH-
GTBHI #BISETCS BAKHBIM noRasaTeneM AOCTOHHCTBA IpPYHTOR B CPpGH-

TeJIBHOM TeJe poobme # B TODOKHOM B JACTROCTH:
TPYHT CONPOTHBIACTCH BHOITHEM BOBAEHCTBHAM, TEM od OGyHeT yeTod-

UpM CHNBHEE

gpgee Kak B OCGHOBAHHUH COOpYHEeHHA, Tak M B CAMOM COOPYHERHH.

OzpuM HB  MeTOI0B,

X&p&ETepHS}/IOHlKX YOT‘Oﬁ‘]HBOCTI: PPYHTOB,

SABJAOTCH OIIpeICIeHne ero COTIPOTHBICHHA BIABAHBAHKI ITAMIA.
ConpoTHBIeHHE TPYHTOB BHABIABAHAI0 LITAMIIE NpeMAS BCLLO Ba-

BHCHT oT I}OJBKHGO’I“B& gaxoaamencs

; ,: ﬂ: G -

B HEM BOILL H YMEHLIIAETCH ¢ yBe-
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Wz npupelleHHHX B TAONHHE JAHHLIX MOMHO TaKme BHIETH, YTO
CONPOTHBAGHHE BIABIWBAHHIO I'DYHTa npH 15 0[0 THHHEACTHE  9acTHIL
TeM OimKe K HaHGOJbIIeH BeAHUYHHE, 96M MeJbde CReNeTHAZ Pnaguyd i
. B cMecax u3 TPeX ()paximii — MECTAHLIX, NHAEBATHE K rmﬁﬁf‘
CTHIX, & TAKHKe B CMECAX H3 YeTHPeX (paklHH CONPOTHBISHHE BRABIH- "
BAHHI0 YBEJIHIHBACTCA € YBONHYOHHUEM COREDHMAHHS TIHHECTHIX qa,cmn,‘
no 15 0"0, nadAnHeHmue e HoGaBEM IIHH HIH He yBeJIK‘mBa,IO'I"k CONpO-
THBJGHUA BIABIMBAHMIO, HIH e YMEHLIIADT 6ros :
Ilpu cpaBHEHHH CONDOTHBIEHHSA BIABIHBAHHIO OMecell B3 TPEX H
YeTHIPeX (PAKUHH, ¢ ONHON CTOPOHBL, H CMeceH u3 IBYX pparuui

¢ Ipyroi ~— MOEHO BHIOTH, YTO OHO, B HEDBHX G0nbue, B 0COGeH-
HOCTH IPH MaJLIX CONepHAHHAX (Ho 10 0| ) TUIHHHCTHX YacTHI.

Takas pasHuIa O0YCHOBIHBACTCSA TeM, YTO CMEChL M3 Tpex H
4eTHpeX (PariHd HMeeT MEHLUIYI MOPHCTOCTH M, BCAGNCTBHE 3TOTO,
Goapninii KOB(HIHOHT BHYTPOHHEI0 TPEHHA.

Ha OCHOBAHHH W3YJeHHS CONDPOTHBICRHS BIABIMBAHWI CMeCce#]
MOWEHO HPHTTH K SaKJUIOUOHHIO, 9TO B ONEMIE TPYHTOBOH ROpOrH, c0F.
’nepxca,meﬁ H [eCUAHpie H ILUIGBATHE U4CTHIB, KOAHIECTSO TiamHHAY
OTHX YaCTHI He JOJ&HO HPEeBbINATH 15 0‘,0, TAE Eak HB0HITOE TIHHH:

" 6BEPX HTOTO KOJHTECTBA HE YBEIHTHBAELT VeTORYHBOCTH, 8 B TO n:g
"‘T__BpeMﬂ VCHIHBAET CBOHCTBA NPHIADAHES H YCAIKH H, TeM c&MMM;}
- HOHMKQET HX JIOCTOHHCTBO. Ipu H3YYeHHH CONPOTHBIASHUS BIARTHRAIHI
_(ynoBJx‘e'rBopm'eanmx H XOpOUIHX YJACTROB TI'DYHTOBEIX NODOD BHISCHH-
W0CH, 9T0 AX MAKCAMAJbHEC BEJUIHHE! CONDOTHBICHHA BRABIHBAHHIO HE
LIBAIOT MOHBIIS 22 xr na 1 cM? OpH NOTPYKEHHH MTaMIG HA 2,5 MM,
YIaCTEH, B KOTOPHIX COIDOTHBICHHE BIABIUBAHHI Dpasuo 1817 Kr,
IBISIOTCH ‘HEYOBICTBOPHTENBHLIMA H JIEIKO pazdHBAITCH B CYXYIO O~
romy. Ecau BeANTHHY MaKCHMAJBHOTO CONDOTHBIGHHA BISBIHBAHHIO %
22 xr'/cu? HpHHEST, MUHHMAJBHOH, HOUYCTHMOH Bonemzxe"rpyﬂmsoﬁ Q"\
ZIODOTH, TO OHO MOKET GBITH IOCTHTHYTO IpH 56 0, TIEHHOTHX YACTHIL E
MecH, Korfia ADYIHe CDYNN WacTHm OYyAyT B Hed HAXONHTECR
 TAKAX COOTHOIIEHHAX, UTO NOPHCTOCTb HX CEENETA Oy meT HOOOMLIAN,
aREM 00pa30M MOMKHO CUHTATh, YTO CONBDIKAHHE TIHEUCTHE YACTHI

‘53 onelxg(;;;’e ZIOPOKHOr0 TOMOTHA MOMET KONeOAThCA B Hpefenax ov

: p1{e] {0

npUeHHeM nociaenmeft. B rpyaTax, 0GNaA0INHYX  CIENNeHHeM, IIPH
YBEeJHIGHHH “COLEPHMAHAA BOIH 10 HEKOTOpOro mpefieda, GAu3KO nema:
ero X paHHNe DACKATHIBAHHA B [POBOJAOEY, 9TC YMOHBIICHHE® COIDO-
THBAGHHS CPABHETEJNBHO HESHATHTENbHCE; KOTZa #e BIAIKHOCTD IO
C¢IUraeT »Toro mpenesa, TO YiEe HeGonpmide UpHOABEH BOIBL PE3KO
YMEHbIIAIOT COLPOTHBIIEHHE, H O0HO 6LICTPO OOXOAUT. TIO HHYTORHOH
 peNWYHHE], HE HMEWIIeH HUEAKOTO TPAETHIECKOTO 3HAYCHHUI.
, TpyHTH, He 00612Ial0mpe CIIEIICHHEM, 00HAPYHKHBAIOT 6ouee HUIAH
MeHee BHAUHTENLHOE CONPOTHBJISHNE BAABIHBAHHIO TOTHQ, KOTHa B HHX
cozmepiKanne BOMLI MEHBIIS HHEEEH TPAHHOL TEKYdeCTH, YBEJHIOHHE HKe
GONepEAHAS BOIbI CBODX 9TOH TPAHLIM, RaHe HeBHA9HTeIhHOE, CO3-
seT peskoe CHHMOHAE CONPOTHBISHUA BIABIEBAHIO. . ;
ConpoTUBIeHAE BIABIHBAHHIO IMTaMIia CHILHC BaBHCHT TaK#e 0T
IPaHYIOMETPHIECKOT0 COCTaBa TPYHTA H Ogpesae BCETo OT COIepRAHUA
I'JAHHCTHIX 9aCTHIL .
TipH HCULITAHHH €MECeH (B. OxoTuH), COCTOSMMX H3 IBYX $pax-
‘HEH — 9aCTH KPYIHO-NECIAHHCTHIX (2—1 MM) H TAYXOBEXKOTO Ka0-
AMHA, HPECTABIIONEre €000 OJHY U3 THMEILX TJHH, HOYTH HAUENO.
‘¢OCTOANYI0O H3 JaCTHL MEHbIIe 0,005 MM, OKa3aJicCh, 9ITO ¢ONpoTHBIE-
HHO BHABAMBAHHI0 [PH BJIAKHOCTAX HIMe IDPARHIBL PACEATHIBAHHS
® TIDOBOJOKY BOBPACTAET ¢ YBENHICHHEM CONEPHKAHNS PIHHHCTHIX 44~
crvy Ho 209, IPHMEDIO, UpOIOPIAOHANLHO CONEDHAHHIO MOCHONHAX. ‘
Haapueifimge xe NoGaBkH TJIMHL He TOIBEO HE YBEAHYHBAIOT, a Made
YMeHBHIRIT CONDOTHBIGHHE BRABIHBAHHIO.
' Takoli e XapakTep H3MEHOHHS CONPOTHBICHHA BISBANBAHUIO 1A
GajofaJicA ¥ HPH HCIUHTaHHH eMecell M3 . TeCUYAHONBIISBATHX JaCTHI
{0,25—0,05 MM) -} IJHHa H cMecell H3 IBITeBATHIX  JACTHIY 0,05—>
0,01 MM) -} IJidHA, TPH 9TOM CONMpPOTHBJICHAE BIABIMBAHHIO IPH ORHHA-
KOBOM CONEPMAHHH TJIHHHCTHIX YaCTHIl YBEJNHIHBALTCA C YMOHBIICHHEM
AEAMETDA CEeNeTHOH (paxiiiH CMeCcH, Kak BTO punno M3 Tabuuuer 27, |
B EOTOpDOH OpHEBEMNEHH MaKCHMAJbHbIS _CONIPOTHBICHAA BIABTABIHHIO
EITAMIa ODH TOTpYKEHHE ero Ha 2,0 ¢M. '

TatGanama 27
. MagcHMManbHOE CONPOTHBIEHHE BAABAHBAHHIO B Kr/cm? cmecedt

Copepxanie IiH- Yacruupl 2—1 Yactuns 0,25— Hacrunsl 0,05— 3 310 noJomeHHe  HOATBEDEIACTCS H H3YYE i ‘
HHCTMX JaCTHIL | MM - FAyXOBCKHii (0,05 MM - I1yX0B- 0,01 MM ray- 3 CHOTO COCTABA XOPONMHI T pHTOBbIX yoqﬁ HHOM  PPAHYIOMETPHRO~
B CMeCSX B TPOIL KA0JXHH CKuil KaoauH XOBCKHH KaOAHR - by BIX JIOPOr, OOCJAGHOBAHHEIX B DABHRE
——— - 7 KIHMQTHICCKHX H HOYBOHHLX 30HAX. COZepMAHHG B HHX IVIMEHOTHIX 48~
. 0 ‘ — 6.2 BRRTY CTHN OGHITHO KoeGieTea oT 5 z0 15 Yo M TONBED B NOAYIYOTHHHHX .
'13 1%(5’ 1; . : %g,g -067ACTAX BCTDEIAIOTCS Y/IOBICTBOPHTOINLALE YIACTEH C COTOPIHARHOM ‘
N s . s L TAHH 0|
15 157 25,0 . 2.0 -H HCTHX YaCTHI, PaBHBIM 17 B Jame 18Y,
'§8 1 ‘.271'(7) : g}g : %2;8 s . Habyxauue
40 " 28,0 S T < Ecsm KYCOK CYXOH IJHMHBI CIIYCTHTH B BOAY, TO IJNHHA B BONG YBE-
100 . 0 25.0 250 aAeHpseT cBoH 00'eM — Halyzaer. OrTo HalyXxaume OGACHHCTCH TOM,
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YTO B BOAe Kaiknaas HaCTHIA TPYHTA TPHOOpeTaeT GONMBIIHE HUIH MeHL-
muH 3apan u guddyaIHpyer B OEDYRAWIMYI0 CPeAY HEKOTODPOEe KOJNH-
1€CTBO--HOMOB, HECYINUX HA celbe 3aDpAL, IPOTHBONOJOKHBLIR BAPANY ua-
CTHIBL, 0bpasys qu)g)ys‘nmﬁ CJIOH, B KOTODOH 0CMOTHYECKHMH CHIAMH
BIHHTBLIBACTCS BOZA, . BCASACTBHE  HTOTO JACTHILL YOAJNSIOTCA JPYr. OT
: .,upy;‘a}? o6mul 06’eM-TDYHTA YBeNHYHBAOTCH. : 3

T

g Ycapua

Ilox ycanxoii pasyMeeTca CHOCOGHOCTL I'pyHTa VMSHBIHATE CBON |
00’eM IIDH BHICHIXaHHH, fABnenwe ycamru ects 06paTHoe HaGYXAHHI 4
H OHO HDOMCXOZHT HPH YAAJCHHH H3 I'DYRT4 OCMOTHYECKA BIMTAHHOH . 3
BOMEL, BCJAE/ICTBHE U6r0 YaCTHIH TPYHTS MexIY co6oit cOammaTes.
Ecau e3are ®ak Beme Goiio Da300paHo, I'DYHT, HACHIMEHHELIH BOZOI
I TIONBEPraTh BHEIIReH HAUPY3Ke, To OH OYIeT CIKAMATHCH, DY, RaK-
Jo¥ HaIpyske 6ymer B HeM 0CTaBATBCA ONPEASIIEHHOE KOJHIECTEO
BOIBI B ero o6’eM YMEHBHIHTCA H3 OUPeNCIeHHYI0 BEJXHUYHHY. - Benu-
MHg BHEMHeHd Harpyskm (P,), BRISBIBAIOINEH OIpeNesieHHOS CiaTHe
TDYHT2, NDHHHMA®TCA IPOHOPIHOHAIbHON (P ), — cune, TDOH3BO -
mel BCPEACTBHS COIMMEHUS HaCTHI] TAKO® e YMeUbIIeHHE 06 eMa, pu
yeaaxe. Hocaenusa smuncasgeres no gopmyne B

’P\a; %) Jujf; :

TAE ’E—Rystpmxmem" 60K0BOrO TNaBIGHHS, paBHbIH OTHOIGHHIO - IIDH-
PAMCHAEA FOPHBOHTANBHOIO IABNCHHS 49 ® npupamenuio BEDTH-
BanbHOro naBaenrus dP, T. e,

Py =

. Aaft POEHEBL 0,7—0,75 m  mum mecroB . 0,42,
‘Ha3HIBAETCA RANMINADHEIM HABIGHHEM, Tak Kak 1o
YCaars IpYHTa NPOUBBOAHTCA TOMBED CHIIAMI
HeHnd. |

Yeanka ommoro m TOL0 #e PPYHTA DasiHYHA, B BaBHCHMOCTH 01*
AIOPBOHAYANLHOIO COHEDKAHHA B HEM BOZGL, H TEM MEHbINe, 4eM B.HOM:
%55;.110 MEHBIIe BOJEHI, H03TOMY 1A IIONydYeHHS CDABEHUMEIX BOIHYHY
B OTHOHGHHH YCALKH y DPABIHYHBIX TPYHTOB OGDa3mEl HeoGXOmHMO 'I‘ojx
- 'TOBHTH> ODH OXHOH H Tol xe HCXOXHOH BIARHOCTH. Hanb6ogee oo AX0-
Aamei 'Bna;g;mocrblo ABJAeTCSH BJIAKHOCTD, cooTBeTc'rBonmaﬂ HHKHe
* TPamHIe TeKydYecTd. 9ITo CocToAmme HauGOTee YHOOHO KaEK moTOMY,
ITO OHO NOCTATOYHO TOYHO ONPONeNASTCA B I'PYHTAY DABHOTO T'pany;io-
-MOTDHYECKOI'O COCTaBA, TAK H TIOTOMY, 4TO [PH ‘BTOM COCTOAHHE 'BCO -
FOPBl I'DYHTA BAlGMHEHB! BOLOI. S ‘

- i160-

Cuma P, wacro
ranorese Tepuaru
KaNHIWIAPHOTO  HATA-

~afcnmcce — H3MOHEHHS 06'eMa B IpPOLEHTAX OT aGCONIOTHO CYEOTQ

" RPYNHBIX, YCAIKH ue OGHADYHHUBAIOT,
‘TDYHTa, TJaBHEM 00pa30M, BABHCHT OF CONEDEAHUS B HEM DIHHHOTEX

Ecnn npuroToBETH TPYHT IpH HIGKHEH Tpaiiie TEeRYHECTH H ONpe-
AIATH yeaOEky IpH HOCTENIEHHOM YMCHBINEHHH BOJBL, 10 OHa DaBHO-
MEDHO YBOJHYHBAGTCA JO TEX 10D, IOKA COMEDMAHAE BOME HO yuaner
HECKONBRO HHKe TDAHHIE DAaCKATHIBAHHA B IpOBOJORY. IIpH. nadpmes-

_1IeM YMeHBINeHHH BOILI A0 a0COIITHO CYXOro COCTOAHHA yCalka yge-

JIATHBAETCA 0YCHb MaJo H Gosiee HAH MeHee pasHoMepHo. IlepemoMmunit
MOMEHT ByCallke HaB3LIBACTCA DaHHL el yca Ak ['pannna yeanrs
JSEHT OMH3E0 E IDAHHIE DACKATHRAHUL, B OPOBOIORY, HO HECKOJLKO
HEme. HeroTopoe ypenuuenHe YCaRH € YMOHLIICHHOM BOIEL BHmE
TPaHHUL YyCalkd, MOEHO NyMaTh, O0'ACHAETCH CACLYIOMEM o6pasoM.
I'panuna ycanrs Temut ogeHh GIMBE0 K MaECHMAJLHON MOJERYISPHOH
BJIATO6MKOCTH, H KOTAa CONEpHaHMe BOXH OYINeT YMCHBIIATLOH HHIKE
BTOT0 Hpefena, TO 6YAeT YMeHbIIATHCS TONIMEHS BOIHON IIeHKH, o6ie-
Xaomel YaCTHIDL, H, BCHEACTBHE 3TOT0, JACTHIE GYLYT COMIRATHCA
MemIy coboit.

Ilo m3MeneHHI0 06’6Ma TDPH BHICHIKAHHE B HHTEPBANG BISHHOCTAH
OT HAYAJBHOH 0 TPaHuOs ycalru AMePDIAKAHCKHEME HECHOIOBATOIAMHA

' LPeTOeH TPAQHIECKHH MOTON ONDEeNeJeHHS BIAKHOCTH NpH IPa-

‘HANe ycanrku. Eeam Ha ODAHHATES OTJORHTE BIAMEOCTD I'DYHTA, & HA

TDYHTS, TO TOYEH BIRKHOCTEH GYAYT JTEATE HOTTH HA HpAVOR THAM,
CoeIWANB- 9TH TOYKH NpAMOH JHHHEH H OPOZOIKAR [0 HeDECoyeHms
©’OpIUHATOH, DONYIHM B 9TOH TOYKE NEDECEIeHHS RIAKHOCTb, KOTODAL
COOTBETCTBYET TpanuLne ycagrH. .

Kax yrassBaioch paHbIIe, VeaAkoH oGIAIa0r TONBEO TPYHETE HE

TJIHHACTHIX YACTHU. I'DYHTH, COCTOAIHG TONBEO HZ WACTHE GoJ66
Dy L NOITOMY  BEJUYHEA  YCAUKH

MacTHI, OJHAKO, U €OCTAB CEOJETA, O6YCIOBIMBAK M COABIIYI0 HIH
MEHBIIYI0 er0 IOPHCTOCTb, BIHAET HA BONHYHHY Yeankw., HaMemeuwe
YCaAKM B TDYHTAX, B B3aBHCHMOCTH OT 3THX (AKTOPOB, MOMHO BHIETH
‘M3 pesyabraroB (OXOTHH), NONYYISHHBIX IpH HBYYeHHH CMecel Jacon-
#AAPCKOH TWHHBL ¢ DABHLIMH KOJIHYECTBAMH HECKA DAZHOLD IPAHy TOMe-
TPHISCROT0 coctaBa (pue. 23).

B cMecax wacoBAperod TaHEn c gacTHnaMs  0,1-05 MM, pMeso-
TMUMA HOPHCTOCTL OKoJ0 38 Oie, IpH CONEDEAHAH INIHHHOTIIX YaCTHIL
a0 20 %, yeanka OYeHL Majiad, NpH YBOTHIOHHH HX CONBDIRANNA OT
20 1o 30 %, oHa CHIBHO BO3PACTAST, CHASAYIOME® HOGABEH TIRIHA JaT
YBEIHIEHHS YCalkH, 0O0Nee HJIH MEHOe DPABHOMEDPHO SaMeIImIieecsH
€ YBOJHYGHHEM COMEDIKAHHS TJIHHICTHX YACTHI, 2
-+ ‘B CMeCAX, CEENEeT KOTODHX COCTOHN H3 ByX gpasumi 21 Mm
H 0,1—0,05 MM, BBSTHX B BOCOBHX OTHOINGHEAX 13:7, M HMeN nopu-
CTOCTB, IPUMEDHO, PaBHYI 24 0/, ycamks npu 100[, IMVIMHHCTHIE 9ACTHI]
MaJqa; IDH YBEJHYCHHH e HX COHepEAHHA 1o, 200‘]0 Fealra pesro Bo3-
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DacTaeT B TO BPOMA, KAEK B UPCALIYIHX CMECAX LDH BTOM COMEDES
HHH TJHHECTHX YaCTHI[ OHa Obia OYeHb HEBHAYWTeNbHA. IIpH I0;

6aBEAX TJIHHBI OT 200 mo 309}, yeanmra ysenWuHBAaeTCA MeLee 6chpo
H CPaBHHBAETCA ¢ TOIO, mowopa,ﬁ HOMyYHNIaCh HPH HTOM COJEPRAHER
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Puc. 23.
PIMHH H B II6PBOM psane cMecedl, J[lanpneiimne [o6aBKM IIHHHCTHX
YaCTHI BHI3HIBAIOT H3MOHEHHA YCAJAKH IDHMEDHO TC e 9TO W B npe-
ABIIVIINX CMEECHX. .

B rpymTax ycamka BhpamaeTcad HIE B JHHEHHHIX BEIHIMHAX (|-
HeHHAs BOBNYMHAA ycalka) HIH B 00°eMHEX (06’eMHAs BO3NymHAA
yeanxga).

-O6’eMpaa BOBIYMIHAA ycalka ONpeeNdeTes Mo Jopmyae

V—7v,
B= —5 X 100,

rie B — o6’eMHas ycaika B NpPOLEHTax:
V — o6'eM ceiporo ob6pasua;
¥V, — o6'em obpasna, Becymennoro npu 100°C, X
Jinneltnaa BOBAYIIHAA Ycalka MOMKET OLITH HNPHOIH3HTEILHO Bhi-
YHCNeHa, HCX0OA H3 00’eMHOH, mo caenylomei gopMyie:

3100 — B
L=(1_]/ 00 >-100,

162 v . 7 o

F

rjae L — muHelHAS YCalka B IPOHEHTAX;

B — of’eMuas ycaflka B IPOLEHTAX.

HopomHuble TPYATH, 06J1alal0mbe GOABIIOH Yealro#, DU BEICHIX3s
HHH DacTPeCKHBAKTCA H, BCIEGKCTBHE ITOr0, HX YCTONYHMBOCTE YMeHhe
maeTed, HO3TOMY HaIUiIHe GONBION YCalKH B ofemge IpYHTOBOA
JOpOrH — ABAeHHEe HemenaTeabnoe. Ilo pmamueiy Kmasioka xopomme

. IPHPOJHBIC NOPOMHEIC YYACTKH He MA0T JHHCHHOM yealIky Gonee 2%,

H yZOBIECTBOPHTEABbHLIE YIACTEH — GoJce 490,
Hexotopsie noHAaTHA ¢ pacnpepenenuu Aaanel'/ B rpymaﬁ%

Ilpu OHpe,ZIGJIeHHH OCaJKH II0X OaBJEHHEM OI'DAHHYEHHEX IO N0~

- IHaJH IJ0ImaJ0K I'pyHTa HBOGXOJIHMO 3HATh PACIpPeNeIeHHe IHaBieHUHA

B 3eMJITHOM MACCHBG 10N HHMH.

TeopeTnueckoe paspemenne sToro? BONpoOCa Jenaerca B JBYX UpeI-
ROJIOMOHHAX: 1) TPYET DaccMAaTPHBAETCS KAK CHLIIYYee TN, COCTos-
iee H3 OTHEJbHEIX INAPOB; 2) IPYHT L[ACCMATDHBAETCA KAk YUDYIHI
MAGCHB.

Eenm ecpaBuuTh nodyueHmLie pesyNbTATH, HCXONS M2 0GOHX upan-
mmomeunﬁ, C ONBITHBIMH JaHHBIMH II0 PACUPEIeJeHHI0 JaBieHHi
B TDYHTAX, TO MONKHO YOeIUTHCS, YTO B BOPXHHX CHOSX A0 HEXOTOPOR
OHpPeNeJIeHHON T'AYyOHHBI OIEITHBIE ASHHBIE JeXaT 0GLYHO 1o COPeIHNe
MOEIY DaHHBIMH, HOJYYEHHHIMH 1[I0 CXEMe INapOB H B NPEeAIONOHSHHN
yupyroro Maccusa. Humke IaBlTeHHsS HaYHHAIOT COOTBETCTBORATE JaB~
JIEHHAM B YOPYIOM MACCHBe. JTO OTEIOHEHHE OT DACIpPeNeNoHHd NAR-
Jlenuit B YIPYIoM Tede o6’acuaerca Teplars TeM, 9To B BeMICTOM TeNe,
OJaroapsa OTCTYILIEHHIO 6r0 OT BaK0HS I'yxa, o6pasyerca mox napsei
IVIOINAKOH HEKOTOPHIH KOHYC, B KEOTODOM IIaBIGHHS SHAYUTETRHD BEITe

" TEOPETHIOCKHX. ITOT KoHyc HasBan Tepiarm «rédiom COUPOTHBICHIA?,

T4k Kak COUNPOTHBIICHHE MAaTepHals HCIONL30BAHO B HEM 10 JOCHemueit
CTEIIeHH.

Jas BHscHeHHA BOIDOCA O PACHPeNeJICHHH IaBIEHHN CIeIaH0
MHOTO DABIHYHBIX ONHTOB, NOKA3ABIIHX, 94TO B BEMIECTOM TeIe Japne-
HUA DACHPENeAFIOTCS 10 KPHBLHIM BHLA, H300DAKEOHHLIM HA pue. 24,

lpo¢. HpanoBniM maeres, AuA yIOGCTRA CPABHEHRS, PACIDELEToHRS
ZaBICHAA 10 TJIYOHHe H 10 MHDHHE II0 OTHOWIEHHI K INHPHHE NN0-
mMaAKy, lepemalomed NaBleHHe, Tak EAK TOABKO DA TAKOM CHocofe
BOSMOKHO CPaBHOHHE ONEBITOB, CHENAHHHX DAZIHIEHIMH  HECTeN0BA-
TeaAMH. ’ ; C

U3 paccMoTpeHHS EDHBHIX DaBHBIX IaBIEHHH JErKo YBUKOTE, 9TO
LioX IJIOWTKOH, B IIpefe]ax HEKOTOPOTO KOHYea, A0 INYOHEE, npH-~
MEDpHO, OJHOr0 NEaMeTpa INIOMAIKH NABIeHHe NA86T HE3HAYHTENLHO,
T. ©. TPAKTAYECKH MaBICHHO IIEPONAeTCA Kak OB HeKoTopol ofpasyio-
melics BrpyHTe (HTypod, OMH3KOH K KoHycy. Yro negopManag po-
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OIHi [TeCYAHBIH TPYHT CJA0AMH H 2a()HKCHDOBABINAH €r0 CMSCHI0 I
. (JHHa H Ha{TaJHHA [OCHe OCYMECTBIeHHA ASPODPMAIHH.
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KpHBble PaBHHIX HANPAXEHUH (MYHKTHPOM—OIMBITH Keraepa)
Puc. 24.

Ecuad o6paTHTBCS K DPACHpPEIeNIeHHI0 JABIGHKSA B YIPYI'OM Macc
TO BIech Jyume Beerd NpHMenuTh (opMmylny DByccuie s YIPYIOL
6eCKOHOTHOTO MACCHBA, OI'PAHHYEHHOIO TOPH3OHTAJbLHOM IJIOCKOCTHIO
HaXOOAMmerocA moj  JeHCTBHEM  COCDPeIOTOYSHHOR BOPTHKATEHO
cansl p, HopmadbHOe HAaIpSWMeHHe HA NMOMAIEY ¢ HODMAMEIO, 18]
nespHOHN ocm Z B HeEoTopol Touke 4 (pme. 25), Haxozameidca Ha m}f“
6uEe Z H ma paccTofHEH K 0T TOYRM TpHIOMEeHHA CHIB P: ‘

s _ L5pPz3 _ 15PZ%
H-6 ©R? 7 (x2122) 5/, >
TaE Kk . .
Z =R cos ¢,
TO

— P — P cos’¢
oy = 0,478 5 cosd ¢ = 0,478 —

KacaTedibHOC HAlDAKEHHES Ha TY He INOMALRY

_15PZ22x_ 15 PR3 _ 1,5 Pxcosle
= @A TP, =B -
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fexennst OT COCpGlﬁOTO‘IGHHOI‘O Tp

MOKHO TOCTDOHTH EDHBYI pacupe-

ysa N0 HEEOTOPOH TAyOUEe.

npenenedre nasjeHu or
pacnpezeseHa 1o HEROTO- 5

Ha oCHOBaHHH pm0il (HOPMYJIb

1—3 npenycMannBamT pac

PMY B
i Ecnu HArpYy3Ka

GOCPENOTOUEHHOT0 TPY3a.

Prc. 25.
' PONHTEIPH~
poil JEHHEE I HomaNy, TO HEOXOAHMO BONHYHEY Gy PO Y

poBsaTh B COOTBBTGTBYIO]]IEX npeneax.

I“JI apa VI
crocaobb! VIYULLEHUA rpyHTOB )

CTPOMTEINBHOTO MaTepuaid oby CIoBIBI-
cpnanuo—mexaﬂﬁqecmun epoficTBAMH.
JIAIOTCS TIIOXHM CTPOUTENBEEIM MATe

4 B CTPOHTSNLHOM MBS TpebynT

T1oCTOHHCTEBO TpyHTOB Kagk
paeTcH, B IEPBYIO ogepenp, HX
MHorEe HpHEpPOAHLIE rpydTH AB

j eHH :
B ciydiae HX TPHMOH or
iﬁ;éﬂxgﬁux yayqmenns. Hauntozee PACTIPOCTPAHEHAHS enocoftr YAy

usi TPYHTOB cuenyomue: 1) rpaﬂynomewpnqecmm ﬂoﬁaBm;, %))T;;;«:
rlgsgauﬂe 3) CHIMKATHPOBAHHUS, 4) GHTYMHDOBAHEE, 5) ofmaAr

BECTEOBAHI®. .




Ynyuwenune rpyHros —rpauyn\omerpﬂuecuumu pobaBramu

Yrxydmienne TPYHTOB TDAHYJIOMETDHYGCKAMH  NOGABEAMH  BCETd.
0oJiee npEMensdaeTCs NDH IOCTPOHEe aBIOIYMORBIX IOpOT.
~ OusHE0-MeXaHAIeCKHe CBOHCTBA T'DYHTOB H CBOHCTBA I'DYHTOB KAk
ZIODOHO-CTPOUTENLHOT0 MaTepHAJa CYMECTBOHHO SaBHCST OT HX 5
I'PAHYIOMETPHICCKOI'Q COCTAB3 H, B IOPBYI 0Yepeds, OT HKONHIECTBA
CONEDEAIMAXCA B HUX DTAHHHCTHX YaicTHU. ['PYHTH, COMEDEAmUe MaJo -
TIHHECTHX YACTHII, ABJIAKNTCI DHIXILIME H HAI0T IOJOTHO, Maj0 LpO-
€3)Ree B CYXYI0O IIOTOAY, Tak KaK OHO B 3TO0 BpeMs JIOTEO DABDYIIAeTCst .
EKOJIeCaMy HpPOe3XAmMux sSEunamei. I['pyHTH ¢ GOAbOIEM cOIepiEka-
HEOM TVIHHHCTBLIX YaCTHI[ B JIODOMKHOH OJedIe B CYXVI IIOTOAY YCTOH-
YUBBH, HO B CHIPYI0O HOTOAY, KOT/a HAMOEKHYT, JerK0 MIpopesaloTes d
CHJIBHO HAJHIAIOT H& KOJEca, BCJIEGNCTBUe dUero OHU CTAHOBATCH HIH
TPYIOHO-IIPOS3EKHMH, HIH IaKe COBCeM Henpoe3xuMH., Kak BHACHEHO
H3YICHHEM (PHBUKO-MEXAHHUYIECKHX CBOHCTB TIDPYHTOB, a TakKiEke wu3yde-
HHEM <«9TAJIOHHBIX» OPOMKHBIX YYaCcTEOB, COLEDEKAEWE IVNIHHHCTHIX 9a-
CTHI[ B T'DYHTOBOH IOpOXKHOIN ole:xIe He MHOMEHO OHTH MEHbIIE 5010
M Goabme 159).

Haa 1oro utofm 6oJiee TOYHO YCTAHOBHTH IIPOUEAT TIHHACYHIX 4a-
¢THI, B TOPOKHOHN olexIe, HONKEH OHITHL IPHHAT BO BEHMAHHS RJIHMAST.
B cumipoM EJuMare,Te HOpora GONbLIIYIO Y8CTh BDEMEHH HAXOAUTCS BO
BIAMKHOM COCTOSHHHY, CONCDKAHNEe IJIHHUCTHIX YaCTHIL JOMEHO IIPROIN-
EaThCSA K HUEHeH I'paHHIeE, T.e. DINHHCTHX JACTHI JOJUEHO COTEeDHATE-
Csl OK0JIO 5010. Ilpu 2TOM, 6CNH YNYIMIASTCS IIeCIaHbIH IPYHT, TO J0GABEH
KapbepHOr0 MaTepHada MOMEHH OHTL CHSJNAHL TAKEH®, ITOOB B LONY-
YeHHOE CMEeCH T'IHHHCTHIX YacTHL Gbuio oroso 0. YBeamuemue comep-
JKAHHA TIHHHCTHIX YACGTHI[ BN 50]0 6yzer HepalHoHaJbHO, TaE Eak
JaJibHelIlee IOBHICHHe CONEDHAHUA TIMHICTHIX 9aCTHII He TOJLKG He
yayumaeT, a Jake HECKONBEO YXYIMAST COCTOAHHGe IOPOrH B CHIPOE
BpeMa. Eecau yayumaerTcs TIJIHHECTLIM TI'DYHT, T00GaBKY KapbepHOTO
II6CKa HYMHO TaTh TARYI0, 9YTOOH B CMECH INIMHHCTHIX UACTHI, IIOJYIH-
soch okono 10°|,. Moporu ¢ 10 m 5%/, TIMHHCTHIX JACTHI{ NPAKTHISCKH
MOMHO CINTATH PABHOIEHHBIMH, U IOTOMY OTOI[CHHE IOPOKHON ONCMEILI
or 10 1o 50/0, He yayuymas CYNEeCTBEHHO ee KadecTBa, BHI30BET JIHII-
HHE pacXoAbl H4 IIOABOBKY II€CK.

B cyxoM xauMaTe HYWHO NPHAEDEHBATHCS BOPXHEH I'DAHHLE], HO,
OHATH-TAKH, ©CJH YJIYWmaeTcd HecYaHwH IPYAT, TO RapHEpPHOro MaTe-
PHaJa HYMXHO BHOCHTD TaK0® KOJNHIOCTBO, 4YTOOLI B CMECH IOPOHON
Oem OBl M'AHHHCTHX JACTHI[ OLIJIO OKOJO 109/, mpu 106aBEAX K6 Iecka
E DJIHHHECTHIM TDYHTAM TIUHHCTHX YACTHI[ JOTKHO 651’:11 OEOTO 150}0.

Comep#anye IIHHHCTHIX JACTHI B HOPOKHOE oewEIe TOLEHO GHITEH
PaBAHYHO- B 38BHCUMOCTH OT KDYIHOCTH CKeJieTa. JeM MeIKOo33pHHCTe
TPpYHT, TeM 60Jee B HEM MOKEET COAEPEATHCS IMIMHHUCTHIX JaCTHIL
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B rpynTax, COCTOAMHEX H3 MECka, IBUIH H IJIHHH, COXeDHAHNS Nocnek-
HeH, KAE YEA3aHO BhlIe, MOKeT KoxebarTbesa or 5 Jo 15 /o« B rpyHrax
KPYHHOB3EPHHECTHIX — I'DABEJIHCTHX, COMEDEAMHX rpaBuiBLx HACTHI IO
30 0/, EOMHIGCTBO I'MIMHHCTHIX YACTHIl B OHNIKAL JOLMHO OBITE CHHIKEHO,
u 'Hamqunmn 6yLyT TDYHTH, CONEPAMME TIHHACTHIE HACTHI 0T b
#o 89, Haxomem, B ofe:ie I'DABHHHEIX JODOT COMEDHAHHL! INMHHCTLIX
GaCTHII He JOJUKHO OHTH Gonsmie 5%, u Membime 3—2°(  Tak Kok npH
senbUIeM EOIMYECTRe He INOJYYAeTCs NOCTATOYHOH USMEHTAIHH.

Bce yEasaHHBE I'DAHKIBL COTEDEAHNA TIHHHCTHE YaCTRIL ABIAIOTCA
¢peJHEMH BeJIHIAHAMH, 0T KOTOPHIX MOTYT OBITL OTCTYINEHHA B TY HIE
4BYI0 CTODOHY, B 32BHCHMOCTH OT CBOHCTBA DIHHHOTHIX 9actan I, B
716PBYI0 0Yepe]b, OT CTOIeHH HX IHCIEPCHOCTH. “Yew BpIIe BHCHEPC~
HooTh TIAHUHCTLIX YACTHI, U6M £pie B HHX BHPAKEeHH CBofCTBA
TAMHBL, TEM MEHLIIe HX HYEHO B3STH B JODOHHYI OHNEMAY, ¥ Ha000-
por. BellemeTsHe 3TOrO, Ba4aBadACh TEM HIH IDPYTHM NpPOUEHTOM TMIH-
f{HCTHLIX UACTHI B JODOMHOH OMNeEIe, HOOOXONHMO CMECH H3YHHTH
E OTHONIGHHH BAJEHEHIIHX (DH3UEO-MEXaHHYGCKHX CBOHCTB, H SCAH LO-
%azaTedn 9TH GYLYT OTBeYaTh TOMY, YTO IHaKT H ONTHMAIEHLE CMECH,
70 ¢MeCh OYyOeT yIOBJIETBODPHUTENLHA; ecdH iKe IORaAIATENN Gyayr apy-
THE, TO CONEDIKAHAE [NIHHHCTHIX TACTHI LONAKHO ObITH HIMEHCHO Tak,
<TOGEI [OKA3aTeNH (H3UEO-MEXaHHIECKHX CBOHCTE HPHONHKAIACH K 110~
®232TONAM ONTHMAJBHHIX CMeced. A HMeHHO YHCAG IIACTHYHOCTH
NOMKEO KosefaThca B Ipeneaax ot 0,6 1o 6: MaKCUMAJLHOS NPUIHIANIE
s MeCIAHO-TAMHHCTHX CMecell Meubmme 80 r/eM? u menee 60 I'/cmﬁ
Il THJIeBATO-IVIHHECTRIX; CONDOTHBIEHHe BAABIMBANHID He Me-
Heo 22 Er/eM? i ITECUAHO-TIHHHCTHX cMEceH M He  MEHDe
15 Er/eM?as LHUICBATO-TJIMHACTHIX, COIIPOTHBICHHS ¢MaTH0 or 20 1o
382 Kr/cm2,

Mpod. DunaTos, IJIA YCTAHOBIEHHA TOTO, Kax0e EOIHILCTRO 3k 88
HHECGTHX JaCTHIl HOMKHO OHTH B CHEmIe T'DYHTOBOH JODODH, DEROMEH-
LyeT OHpeReddATh B IDYHTe ero alicopOLHOHHYIO CHOCOOHODTE  HIH
«pamymult >¢PerT. JIAg 3TOr0 B I'PYHTe YCTAHABIHBALTCA METONOM
Po6mH30HA NPONEHT KONJMOMAHHIX, BemecTs (POGHHZOH ONpSNesseT o
IepwaHre KOJIOHAOB B I'DYHTE, ONpPeNessis B HEM MPOUSHT UHIPOCRO-
THIeCcKo Bogsl Hald 3,3%, cepdoit KHCIOTHI, & 3aTeM YMBOMAL NOJEYIeH~
AHYIO penuuuHy Ha 0,3 ¥ IONydeHHOe 9THCH0 2aTeM MHOBHTCS HA
PMOApHYeCKHE KoajHmEeHT 1,5). OTOT BMIMPHISCKHE KOpQHITHOHT
1po®. DENATOBHM BBAT H3 TOLG COO0DAmeHHA, TTO psRyIeH cnocot-
HOCTLIO B TPYHTE OONAJal0T He TOJbKO KOJUIOHJHER BRIECTBR, HO H
Gomee Tpybnle, a HMeHHO dYacTHHE 0,005—0,001 m. ’

He TONBEO TNHEMCTHE YACTHIH, HO H CREOIRT HMEET CYiReCIpedH-
06 BHAYCHAE Ha YCTOHUHBOCTE TDPYHT&. JLIf IOAYIeHHA BasdonbizeHd
YCTORUHBOCTH 9YACTHIH DABHOH KPYIHOCTH CEEJETA LOIKHEL HAXOLETHCH
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MeEIY €o60d B TAKHX KOJHYECTBEHHEIX COOTHOIMEHUAX, ITO0M HODH-
¢T0CcTL TpYHTa Obla HauMeHpIed. .
OnbiTaMH YCTQHOBJEHO, UTO HAHMEHBINAA TODHCTOCTH IONYIAETCHE
TOTHA, KOTHA 3alOJNHUTENL HMeeT nuHamerp B 16 u OGojiee pa3 MeHb-
mult ZAaMeTPs BaD0JHseMoll (paELMU, W IO Becy B3AT B KOJHYECTBe,

FaBHOM _:;. OoT Beca HTOH (pakOuH; YCTAHOBIGHO TaKXe, 4TO, eCIH

3amOJHATEIS B 4 pas3a Menbue BalQiHsSeMOR (X)D&KIIHH, TO ONA HoJayde-
HHS HAUMEHBIIEH HOPHCTOCTH ©T'0 HYXKHO B3ATH B KOJHMUGCTBE, PABHOM

2
3 OT Beca 3I0AHACMOH (paknuH. JTOT B3HAMEHATENb OTHOIICHHH:

PaBeH EKBaIDaTHOMY KODHI0 H3 3HaMeHaTeJd OTHOIMeHuA 1:;«_

Tlpu cmemenun ¢pakiHE ¢ OTHONICHHEM ITHAMOTPOB, DABHBIM 2,
CHBITHO YCTAHOBHTL HAHNYYNIee KOJHYECTBO BANOJNHUTEAA IJAA TOJY-
YeHHs HAUMEHBIIEH NMOPHCTOCTH TPYIHO, Tak Kak IPH HTOM OTHOMEHHRE
¢paRUEl IOPHCTOCTH H3MEHAETCH MaJjo H KOJeGaHHS €¢ NMOYTH BCeTla
JNEKAT B HPENENaX OMMUGKH OULITA.

puauman Bo BHHMa@HHE, 9ITO 3HaMEHATeJdb OTHOICHHS B@‘COB‘

¢paxnnli, oTHocAmMEXCA APYD K ADPYr'Yy Lo BeJHYHHe, Kak 411, pas-
HACTCS KODHIO EBaNpATHOMY H3 3HAMEHATENA OTHOMIEHWS BECOoB (pak-
nud, oTHOCAMUXCA 10 BeJHYHHE, Kak 16:1, To m B JNaHHOM CJydae,
T. €. [IPDH OTHOIIEHWH (DAKIHH I10 BEJHYHHE, DABHOM 2:1, 3HAMEHATENEM
OTHOMEHHS HX BECOB MOMHO NPHUHATH KBAJDATHHHA KODEHL U3 3HAMEHA-
TeJA OTHOINGHWH, NpH (pakiHsaX ¢ OTHOHICHWEM JHAMeTpoB 4 Hid
KOpeHb 4-i cTemeHH OpH (PaKIHAX ¢ OTHOIIEHHEM AuaMeTpop 16. droT
3fgaMeHaTeN b OTHolneHusa O6ynmer paBenm 0,81.

Ilpm cocraBaennu cMeceil, NPeACTABIANIINX COG0H HONPEPLIBHLIK

pAn (paEUM#, MOKHO NONYCTHTb OTKIOHEHHSA OT Kodgunuenra 0,81 B

npenenns atu Oyayr 0,71 um 09. :

O6LI9HO0 TPYHTH AeNATCsA Ha (PPARKIHH, KOTOPHIe HMEIOT OTHOMIEHUR
OUAMETPOB He OHHO M TO e, N0TOMY H ()parRmMil IO T0Jy4eHUSA HAU~
MeHbHIefi NMOPHCTOCTH HYEKHO GpaThb HEOJHMHAKOBbIE KOJHNYeCTBa, T. €.
SHaMeHaTeJb OTHOmMEHHA OyJeT pas3jndeH.

B npomssomcTBeHHBIX YCJIOBHAX TONO6pPATh E HOPOEHBIM I'DYHTAM
RapbepHEIe TaK, 9TOGH [OJNyYHJiach HAWJIYYMad CMech, 4YacTO HE
yIaeTes, HO BCE JKe, ecJH HMeeTCs HeCKOJbKO KapbepoB, TO HYMHO BHI-
6paTh B3 HUX HJIH OOHH HaHOOJe¢ NOAXONAmUH, HI B3AThH MATEDHAJ
U3 HECKOJBKHX B TAKWX KOJHYECTBAX, 4TO6H NONYyYHJach HamMeHbIIad
NOPHCTOCTH CMECH UPH JAHHBIX YCJIOBHAX. '

B mpom3BoICTBEHHEIX YCJOBHAX OHEHKa I'PYHTOB H cMecefl ¢ yue-
TOM ECeX (paxiiHil He BCerJa BO3MOWEHS H HepedKO OTDAHHYHBANOTCA
TaCCMOTPEHNEeM YacTHII — NeCYaHbIX, NeCYaHO-TLIIEBATHX, MBLICBATHIX
H TARHACTHIX. Haniayumne cooTHOIIEHHS MERIY OTHSRbHBIMH YEa3aH-

HBIMH TpynuaM# OyOyT TOrJa, KOrja Ko3(HumeHT cGera paBeH ? HIR
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" RoJe0NeTcs B HpPENENax OT 5

ki mepmaﬂna

TIHHECTHX JacTHL B TDYHTE JODOKHOTO NOJOTHA %ONEO
Zenax or 6 mo 15%|

6yayT Tarme

npe-
JIOHYOT‘HMI:IG msmmetc'ma@ xmymx TPy pammﬁ

necuanbie yacTHUH (2—~0,25) . . 0402
necuano-usiiesatsie (0, ‘25—»005 MM) e "g5m'200§°
neiaeBatee (0,5—0,005 MM) ., Vot 2 2

LI Y

B Tex caydvaax, Korfia HOBOBMOKHO aHAJH3 rpYyEG HPOBECTH © pag-
JAeJIeHHeM Ha 4 TpylIsl, TO NeCYaHO-IEIIEeBATRHIE H IIHJIE‘B&T’ME wac'muw
of’enuusATCA BMecTe, OIHAKO HYMKHO HOMHHTE, 910 Takoe YUpOISHI
Jaer Gomee TPY6YH XapAKTEDHCTHEY TDYHTS H MEHBHISe HpeACTABIC-
He 06 ero ycToWumpocTH. llpu O6’CIHHEHHH NECYAHO-IHIIORITIIX w
UBLITeBATHIX . YACTUL JONYCTHMEIS }comqecma owne;mwmx rpyunn ﬁwxw
T&KOBDI.

necyansie gacTuun (2—0,25 MM} . . . e e TO—400/, .
NeCYaHO-MBIAEBaThiE | TMBIAEBATHE YaCTHIGE (0,25

—0,005 MM) . B | TS .
FAYHHUCTHIE YACTHIIH (<0005 MM) R ¢ 5“/0 Ce

HauGosee MpPOCTHIM H YHOGHEIM CIIOCOGOM OUDEACIGHES mmm@gf
HOCTH COCTABJICHUA YCTOMUMUBHIX cMecedl M3 AMeMIEcH IpyRTon cpaaw
JeneHyeM HX COCTaBa Ha 3 TPYUNH ABISNETCA HAHSCOHME mmnmx ux
apaJH3a, Ha Tpeyroiabauk Pepe (puc. 2). - A

H
{

Eesqw BHYTPH TPEYTONBHUKS HAHECTH NpPeHeshl YOTORTHBLY x‘pyw«

-10B W GMecell, YEA3AHAEIX BHIIG, TO OHH H300DABATCH B BHIE CTODOH

9OTHIPOXYIOAbHHEA, H BCE TOYKH BHYTPH 3HTOTO YeTHPOXYTORLHHES. |
OYAYT COOTBEOTGTBOBATL TPAHYJIOMETPHIGCKOMY COCTIARY Pp‘ymma, npd- |
TOOHBIX B KavyecTse IIOpOJ‘RHOH OJIEH LB, . :{
HmMes Tpeyroapnur Depe ¢ HAHECEHHBIM HA HEM WETHIPOXYIOMB- - !
HHKOM YCTOHYHBEIX I'DYHTOB, JETRQ OIPeNeJHThL, MOMET M KaNEu ;
TPYHT OniTb IpPHMEHEH B JOPOXEHYI0 OXCEIY KAX TArRopo#, o Tamer;’
BOBMOMKHO JH H3 JODOEHOTO H EAPBEPHOTO IDYHTOB COUTABATE YeTOH~
quByi0 cMech. IlepBHii BOTIpOC pemmaeTes oweHL Nerko. Oyesmmuo, ecm&
u300pas3uTh TPAHYJIOMETPHYECKUH COCTAB TIPYHTA TOYROH #HA 'rpeyronw
nuie Depe ¥ 9TA TOUKa OYHAET HAXOMHTHLCH BHYTPH qmmpexymmmw
VCTOHYHBLIX CMeceH, TO JaHHBIH IPYHT MoXer Oulh UPEMENeH Hna
JIOPOXHOH ONESEALI, €CIH Ke TOUKA OYHeT JeEaTh BHE WOTHDPOXYIONh-

HHUEa, TO Takoll rpyHT TpeOyeT noGapok. Bropoll BONpoOe DEITAOTEH Cae-

AyOHEM obpasoM.. IlycTe HMeEeTCS HOPOMHLIA IPYHT, IPAHYAOMETDH-
YeCEUH CcOCTAB KOTOPOIO HA TPEYIOJbHHEE HIpeNCTaBIeH 'ro‘moﬁ 2 (azor

1 IIpHBe[IeHHE® ONTHMAJLHLIEC CMecH paccma:x*pnnaw'rcﬁ 3nech RAX
NPHALNMOAAILHAA YCTAHOBEA, NI COCTABNEHAS HOWYCTAMBIX cMecelt
B OZieIle PPYHTOBHIX IOpOI.
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{pYET COHNeDWHT TNIHHHCTHX qacTan — 30 010, NBIIEBATRX — 40310'

H mecgaHnx — 300, ), ¥ KapbepHui T'PYHT, H306paKeHHEEI TOYKOH 3
(CpYHT ©TOT COMNEDIKHT IIHHHCTBIX TACTHIL 29|, mbuTeBaTHIX 45 O
¥ I6CYAHHIX 530)). BeeBOoSMOKHEIE CMECH H3 BTHX JBYX I'DYHTOB
GyAyT H300paKaTHCH TOIKAMH, JIEMHKAIMNMH Ha opamoit 2—3. Ipamas
9—3 mepeceKaeT YETHIPEXYTONBHUE cMecel, B IOTOMY BCO KOMOMHAIHH

TDYHTOB, JeHAIIHX BHYTPH YETHIDEXYTOMBHUKR, HalyT cMecH yCTOHYH- -

BBI® B JOPOXKHOH OHmEEIE.

MlycTs HMeeTcdA ellle HOPOMHBIM TPYHT COCTAB, OTBETAKINETO B TpPe-
yroJpHHKe TOUEe 1 (IDYHT COLODEHT 350/0 [UHHCTHIX gacThn, 400,
meineBaTHX B 25%/¢ mecdaHblX), ¥ KaphepHBIH IPYHT, I'panyJIoMeTpHie-
CEHff COCTAB KOTODPOTO H300paikaeTcsd Touroir 4 (OH CONEDEHUT TJIHHH-
©THX JACTHI( 29),, OBIIEBATHIX — 8 0|, u mecYaHBIX — 900/0)‘ Bee eMeCcH
W3 BTHX PPYHTOB JEKAT Ha mpamoit 1—4, Jexamel Bie YeTHPexXyrotb-
HHEa YCTOHTIHBEIX TPYHTOB H, CJGINOBATENBHO, M3 3THX TPYHTOB HOJB3A
TIONYIHTh CMECH, TONHOH ImA IOpOEHOH ONEMKIBI, & ICTOMY HAHHBIHN
Kapbop OOHH He OYyIeT TONeH B KaJecTso YAYHNAKIIET0 MaTepHala.
Fenu uMeeTess ©me Eapbep, H306DameHHBI Ha TPOYTONbHHKS TOY-
ko0 5 (cocTaBR ero — MMHHHCTHIX  3CTHI 5?10, amreBaTHX  65%
# mecuaEsrx 3004 ), TO OH OJUE IIDH CMOMIEHHH C AODOKHBIM T'PYHTOM
TaEmwe He MACT YCTOHYHBOH CMECH, Tak Kak CMecH M3 9THX TPYHTOB
JemaT Ha npaMolt 1—5, woTopad TOXe HE IOPECEKaeT YeTHIPeXYroJb-
HHEs YCTOHYHBHIX TPYHTOB. KcjaH e B3ATL B KATECTBC YAy Iman-
mero MaTepuass cMech H3 000X KaphepoB (cMecu W8 BTHX TPYHTOR
JeEaT Ha IIPAMOH 4—5), 70 U2 TOURU 1 MOMKHO IIPHBECTH PAL aautt,
TIGROCOKAIONUX JHHAO 4—5 B IPOXONANIHX Y6Pe3 9OTHPeXYTrOILHUE
VCTOHIHBHIX CMecoi. TaguM 00pasoM YCTOMYHBYI0O CMeCh K3 HOPOWHE-
{0ro TPYHTa B ABYX NAHHBIX EapbEDOB MOMHO HOIYHHTD. Haxnpumep, ecid
06a Kapbepa BSATH B PABHHIX KOJIHIECTBAX, — TO CMOCH oynmer usobpa-
KaThLCS TOYKOH @, THHHA, COSMUHAIMASA 9Ty TOURY ¢ TOYKOH 1, MPOXOJHUT
qepes IOTHPEXYTOJNBHEE M, CIACIOBATENEHO, u3 3Toi eMecH U TODOKHOIO
TpYHTa HOXYIHTCA yeTofiuuBas NODOMEEAS ONEHIB.

Hs ocHOBaHWH HMEIOIIHXCA AHAJIH30B ROPOMHOTO IpyHT2 U Eapb-
@DHOTO BHYHCICHHOM HIA rpaduIeckl MOXHO ONPSASIHTE, Kakyi© I0-
6aBEY HYEHO CHOJATH 10 BECY. B mpousBoicTBe JOGABRM AAI0TCST HE
o Becy, a o 0G’eMy H I02TOMY BECOBBIC KOJMYeCTBa MOMMEHH OLITH
mepeBenens Ha 00 eMHEIC. Dro TeM Oojee HEOOXOTUMO, UTO o6’eMHBIe
Beca PA3HBIX I'DYHTOB K0Jie6IIoTed BHAUETENbHo H 00'eMHBIE Eec Of-
HOTO M TOTO e IDYHET4 B DAaBIMYHEIX COCTOAHHAX Pa3pLIXJeHUA Ja-
JIeRO He ONHHAKOB, & I0ITOMY OTOKECTBJCHHE 06’eMHEIX ¥ BeCOBHIX JHO-
©2B0K MOMKET HOBECTH K OIIHOEAM, H CMECH MOEET OKa3aThCA COBCEM HE
ToH, KOTOPAS Obila Ol JKEJIaTeNbla B JAHHOM caydae.

T'pyHT, KOTODHIA HOJKOH BOHTH B COCTAaB JODOMHOH OJOEILI, HE
BCErma HMeeT Ha Da3HHX TIy0HHAX OIHH W TOT e I'DAHYJAOMETDHYC-
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CEHl cOCTAB, 8 HHOTM 3HAGHTENbHO H3MeHAETCH, 00pa3yd OTHeIbHEIe
cnon. IIpE COCTABNGHHH CMECH 3TO OGCTOATENLCTBO HAOMKHO JHTH
YITeHO, H ONPORSJICHO KEONHYeCTBO IPYHTA HB EamIOro oXod, E0TO-
PoIfi nofifeT B cMeCh.

CocTaB HTOT BHIHCIMETCA 110 TOMY e METONY, KOTODLIH NpHBemeH
fipA ONPE/IEJICHAHN TPAHYJIOMETPHICCKOr0 COCTABA CMECH, nonyyaome-
© B3 JOPOXKHOI0 I'DYNTA H EApPbePHOTO MATEPHAJR.

Topdosanne

Crioco6 yJIydYIIeHus TPYHTOB No6aBkaMu Top(a Tak iRe, KAk H CIO-
€06 TI'DaHYJIOMETDHYCCKHX No6aBOE, IPHMEHHOTCH IVABHRIM ofpaszoM B
JODOXHOM eJie, ONHAKO, OH MOXKeT OLITh HCNOALIOBAH H B JAPYIHK
O0MACTAX TaM, TAe HYEHO cO3JATh IPYHT YCTOHYHBHM IIpH BOSNEH-
CTBHH H8, HEIro BOILI, HAIDHMED, LIPH BAEDCHJNCHHH CTOHOE KaHANOB H
KaHnaB, OTKOCOB HACHIIeH H T. I. ‘

‘Bo mmormx MecTax, TaM, IAe HeT BaNacoR IJAHHE, OLHEM H3 HAH-
Gojiee OOMIOBLIX H JOCTYHHBIX CIIOCOG0B YIUYHINGHHS NGCYAHBIX TODOMK-
HBIX TPYHTOB SBJSIETCA HX TOPPOBAHHE.

BHeceHHe pa3JIORHBIIHXCA OPraHHYECKHX BOIIECTBE B IOCHAHIE
IIOYBOTPYHTH CHIBHO H3MEHAET HX (HBHKO-MEXaHHYCCHHE CBOHCTHA —
pPasMOKaHHe, BOJONPOHHIAEMOCTH, CMAUHBAHUE, COUDOTHBICHHe CXKa-
THIO U JD.

[lpe wm3yuesws TOIBOFPYHTOB Hoporu Bomxxoserpos (B, Oxorme) Bmi-
' ICHHUJIOCH, 9TO HOYBOIDYHTHI, HE COJODKAIHE IYyMYCs, PA3MOEIIH OYSHD
GHCTPO, H BpeMA KX DABMOKAHHS C YBENHYCHHEM COULOEANHA YacTHIL

- MenbpIe 0,01 MM YBEJXHIHBAJIOCH CDABHHTENLHO HE CHABHO, OT HECROAL
. EHX CORYHI [0 2—3 MHHYT; HOYBOTPYHTHI ¢, XOTA H ¢ MalkM coxep-

SROHEEM YACTHI[ — MeHbIIe 0,01 MM, HO B3ATHIE H3 BEDXHEI'0 TOPHBOHTA,

| COZEpEAMeEro 3aMeTHbIe KOJHIECTBa IyMyca (or 0,83 1o 5,210[0 ), BenH

cebs B OTHOIICHHU Pa3MOKaHHA COBODIDNOHHO HHAYE, — OHH DABMOEANH B
TedeHre CYTOE U MeJJIeHHee.

Hagiuame TyMyca CRA3LIBAETCA H Ha BOMONPOHHNAGMOCTH IHYBO-
rpyaToB. Tak, B OJHOM ONEITE CEODOCTH NpocayHBanusa 10 oM® moI
yepe3 OBa IIO‘IBOI‘DYHTa}, TOKITCCTREHHLIX HO I'DAHYJIOMETPHYECEOMY €0~
CTaBY, HO OJUH H3 KOTODHIX COZEDHAI IYMYCa 2,58, a gpyrofi ero
COBCEM HO CONEDIKAJ, OBLIA DA3JHYHA, & HMEHHO ~— ¥eped NOYBOrpyHET,
comepEaBmul TyMyc, 10 cM3 BOALI IPOCAUMBAJIOCH B § wac. 15 MHE,
gepes MOYBOTPYHT e, He COMEDHKABIIHHA IyMyca B 3 wac., 57 mun. pr
ABYUYeHWM CMaYUBaHHA MOYBOIPYHATOB BHIIEYEABAHHOH HODOIH Hadamn-

| Hajiach Ta e EADPTHHA, YTO H B OTHOINGHHH DABMOKREHS, T. €. HOYBO-

CDYHTH, COIEpIKAINHe TYMYC, CMAYHBAJHCh HECPABHEHHO MeNIeHRee,

“qeM HOYBOTPYHTH (e3ryMYCOBHIC, TOTJA KAl BREMI CMBMUBAHEA B WO-

CIeIHUX EoJefalochk or 2 OO0 15 cek., B DYMYCOBHIX UOYBOIPYHTAX OHO
goaebasoch or 40 1o 90 cek. [{oGaBra rymMyca CYIECTBOHHO YBSIHIH-
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BaeT W CBABHOCTh NecuaHsx mousorpyHtoB. llo omprram mpod. @dura- -
ToBa, MOGaBES 19y TIYMYCOBOH EHCIJOTH E CHIIYYEMY IECEY IOBBICHAZ !
€ro0 CONPOTHBJGHHE CHATHIO 1O 7 kr/em?. Tlo maHHEEIM IIpoTOaBLAKONOBA,
HAJIHYHG TyMyca CHIBHO CHHIKAET NPHIHIAHHE HNOYBOTPYHTOB. Tax
MaKCHMaJIbHOe IIDHJHIAHKEe YepHO3eMa BEePXHEro ropH30HTa (0—10 cM}
6510, IpHEMepHO, 65 T Ha 1 cM2, a UpmINmaHHE 6Ee3ryMyCOBOTO CJO
(ray6una 125 cM), HMeBIIero, IPUMEDHO, TOT KO TpaiyIoMeTpHTeCKRIR
cocTap, paBHAAOCH 105 T Ha 1 cm2 _

Xorsi OpraEHYeCcKoe BeIecTBO B BHAe TYMyca 3HA3UHTENBHO YIyI-
maeT (JUBHKO-MEXaHHIECKHE CBOHCTBa II€CYAHBIX . HOYBOTPYHTOB, HO,
B BHIY TOTO, 9TO COHEpKAIIHe I'yMyca B INOYBAX, B o0ireM, HEBEJHRY
yaydumeHHe MESUAHBIX IOPOT 3THM CIIOCOCOM MPAKTHIECEH HE BCETLA
BoaMOxKHO. Hamboldee BOSMOKHBIM H J€IKO OCYIECTBUMBIM ABJSETCH
yIyunieHHe NEeCUaHHX AOPOT AoGaBEaMH TOpda. Topd cxomnae1ca BTOp:
$AHHEEAX B TPOMAJHHX KOJIHYECTBAX U MHOTHEG H3 HHUX He MOLYT GLITE
HEONb30BAHE Ha TONJHBO, B BHAY GONBINON B0JHHOCTH Topda H e€ro
CpABHHTEIbHON MAJOMOIHOCTH; B JODOMKHOM ¥Me AeJie OHH R4k pas
G6ymyT Hambolee, KK YBHIHM HHIKE, IOJIE3HEIMH 3 KauyecTBE HOGABOE
E TecKaM.

Ho6apku Topda K IHOCYAHBIM TDYHTAM, Kak H moGaBKHE TyMyca,
BHAYATCNLHO YIAYYAOT (HBHEC-MEXRHHIECKHe CBOACTBR IOCIEAHHX.
Mo naGoparopHeM oubraM B. OxoruHa TopdsaHucTasg Macca, pacrep-
Tag B TOHEHI NODOIIOK.H COCTOAMaA B IIaBHOH Macce U3 OpraHuLe-
cEOro BemeeTBa (HOTEPA OT HPOKATHBAHHA BTOTO Topda PpPABHATACH
859,), TpHE mo6aBKax ee K TOYTH CHIIYYEMY NECKY CHIBHO 3aMeNIla
ppeMs 670 Pa3MOE4HUS H CMaJHBAEMS, YMEHBIIAdA BOINOHPOHBUACMOCTL
1 YBEJHUHBAJA CONPOTHBICHHS CHATHIO. )

Bpems pasMOKSHHS IIECKa ¢ YEENHIEHHEM H00aBoE TODEa HaIMeHA-
Joek CHeMYIOmAM obpasoM (rabmmnma 28): ¢

#
*

Ta6ruma 28

ToGaskn 0 16 2 3 6
Topda B 9 ’ -
Bpems pasmoxauus| 4 cex. 2 wmpu, | 13 mun. {Hepes cyTKH Yepes
OTBaJuJach | 2 CYTOK
BepxHss | ocTajacsd B
9acTh nepBOHa-
9aJbHOM
COCTOSIHAM

-~

Kax Bmmmo ¥3 9TOr0 OOLTA, H06aBKa TOpQa, PaBHAA 30{0, BECHMA
CHIBHO 3aMejjifeT BpEMs DAaSMOKaHHA IIECKA.

3HaYATEeNLHO YBEAWYHBAETCA B IECYAHOM TDPYHTE, IpH nmo6aske -

E HeMy Topa, H BpeMA CMaIHBAHUA.
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CymecTBeHHO CKa3aJiHCh HOGABKH Topha H HA BOADHPOHHNAESMOCTH
IecEa, yMeHbIIas CKODOCTH LPOCAYHBARRHA BOIBL OmHaK0 BHAYHTEVIL-
HOe 3aMeJIeHHe CEOPICTH HPOCAYHBAHAS NOAYIHIOCH TIDU GodupiieM co-
HepXaHHEA Topda, 4eM 5TO’ HAONOLAN0Ch B OTHONICHHE DABSMORAHHA.

- [Jadmee, cymecTBEHHO pimsiA JoGaBEH TOopda H  HO CBABHOCTH
rpyrToB. CONpOTHBIEHHEe CHATHIO NECKA € YBENHIGHASM CONCPHKAHHA
B HeM Top(a BHAYHTEILHO BO3PACTAJO. ' :

Tlosmmee padoramu upod. Mypasuanckoro u Ilporozmpakonosa Guiio

BHIACHOHO, YTO He BCE TOPPL! OJHHAKOBO H3MEHHIOT (PHBHKO-MEXaHH9e-
CEHS CBOfCTBA MECYAHBIX TPYHTOB, H 9T0 DasHHUa BTH, B IOPBYL 0Ye-
pefb, 00YCAOBIHBAETCA BOJBHOCTHIO TOP(A H CTEHOHLK) r0 DABTOKEH-
HOCTH. .

Ilpr moGaBKaX E IECKY TODPQPOB, COMEPHAIMHX PASIHYHBIA OPOIERT
307, HBMOHEHHe TAKHX CBOHETB, KAK CONPOTHBIOHHS CHMATH, DAsMO-
EaHHe B oUnTax MypaBIsHCEOTO OLNIO HAJeK0 HeOIHHAK0BO. Hy 6pna
VCTAHOBJIGHO, 4TO:

HeonEHakoBo. Haubosbllee YBEJIHYEHHe CONDOTHRIGHHA CHATHI 0Ny~
" ggeTcs TOTNA, KOTMA B EadecTBe T00ABOE Gepercd HnoBaTHN TOPH, €O~
* JlepmalHil - GOIbIIoe KOJHIECTBO 30JBL

9. PasMOKaHHe cMeceil Iecka ¢ TOPGHOM NPOHCXOIHT 04eHh MEIJeH-
H0, HO KaE CAMH TODPHL, TAEk H HX CMECH C ICCRAMH DASMOEAIT ToM
GuicTpee, eM GOJbINe OHM COAeDEAT 30JBL. ‘

3. Ilpy mo6aBkax Top(a C YBOJMHYGHHEM ero COACDHAHHA IOXY-
waeTesd u Goubmofl 9PpQeKRT B OTHOUICHHH HBMCHOHHA PHBHRO-MOXAHE-

150, wmo Becy. 3

IIpoTonpAROHOBEIM OBLIO H3YYEHO BIHAHHE IobHaBoy X DeCKY Top-
0B pas3HOil PABNOKEHHOCTH. PasNOMEHHOCTH TOPYPOR HBYIANACH U0
meTony Kynpamesa. O6pasmer Topda, IpeXBapHTRILHO H0BELCHHES A0
BOBNYINHO CYXOr0 COCTOAHRS H B3BEHICHHLIS, NPOVEBANECH HA CHTS
. ¢ orBepeTHAMH B 0,25 MM cTpyef BOIH 0 TEX IO, NOKA BONA HE
HAYHHAIa CTEKATh COBEDIIOHHO npospaduol. Oerarcs Ha CHTE JOBO-
Enes M0 BOBAYIIHO CYXOro cocTofHuA d Basemmpates. Ilo pasmocTn
NePBOHAYANLHOTO BECa H Beca, MNOJNYYEHHOI'O IocHe IDOMEEBAHUA,
OIpeNesanca OPOMEeHT YACTHI, NPOMEIMHX 9T6pe3 CHTO, H HTHM Upo-
[eHTOM OIIpeeIANach CTEIeHb PA3IOEeHHOCTH. Ha ocHOBAHHE OUHTOB
Ha BIaBJINBaHHE H CONPOTHBJICHHE CHEKATHI, A TARME H& OCHOBAHHH

Thie B0JI010 H XOpOIO pasioxuBmuecd. Topr, MAJ0 DASTOKHBUIHACH,

pore EONeH H BLIGOWHEI H MEHBIIYI0 CBABHOCTS.

i. Jlo6aBEH TOPJOB K IECKAM YBSIHYHBAIOT CBAZHOCTE NOCHBNHHX. 4

qeCKHX CBOMCTB CMEcedf, HO Bce e HAMIYYmMHE »ddert HONYHBOTCH -
IIpE HEEOTODOH CcpeXHeHl HODMO ero CONEPMHEAHHA, PABHOW, HDHMEDHO,

HafnoAeHNH HaJ TMOBENCHHEeM TOPPOBAHHBIX IODOKHBIX YYACTKOB, ABTOP
OPEXOIUT K BHIBOLY, UTO HAHIYIMHe DOBYJIBTATHE NAIWT TOp{L ora-

¢ XOpOmoO COXPAHEBIIHMHUCSH OCTATKAMH DACTHTOJBLHOCTH, NAKT H4 10~
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Ha ocHOBAHHH JaGODATODHHIX HCCHEHOBAHHH, & TaKKe Ha OCHOBA~
HHE HaGMIONeHHil 33 IOBEJEHMEM OILITHRX YJYACTKOB, B HaCTOAMEe
BpEMsA MOMKHO CYHTATH YCTAHOBICHHBIM, ™TO yayumenHe HeCYaHBIX
mopor TOp(OBAHHEM JAeT XOpOmHe pesyIbTAThl H MOEET OHTb NDPH-

! Memero Ha Ooporax, rie JHIBHEKEHHe HE mpesocxomuT 200 eNHHHI B
! CYTEH (0% eNHHEHIEH Da3yMeeTcs 95°, IDYHEHBEIX H HOPOMEHHUX oo~

Bon u 5% JErKOBHIX aBTOMOGHIH).

Topfosanue HaeT OaaronmpHATHLIE pesyapTATH HA YYacTEax oT-
EDPHITHX H XO0pOMO IIPOBETPHBAIOIMHUXCA. B MecTax 3aTeMHEHHEIX (Irec)
M DOHHMEHHEX, ¢ GJIH3EMM CTOSHHEM I'DYHTOBBEIX BOZ, 70pPpOBAHHS IIPU-
MEHATH He CeAyeT, Tak Kax Topd, ABjAsch CHIBHO BIAATCEMEHM, II6pe-
VBIAKHAST JOPOKHYIO ONeEAY, H TOCJeIHAT HpPH npoesne OHICTDO
paceTpPanBaeTCA. ’

HanGomee NoNXoZAmHe A00aBKH TOpHa IOIKHBL 6HiTh, M0 IAHHBIM
VrpaHHEEOr0 IOPOKHOIO HHCTHATYTA, PABHEL, TIpEMeDHO, 56%, HO 06’eMy,
OIHAKO, 9TH BEIHIMHLI HE MOTYT 6LITh BCEr[d ONUHAKOBBHIMH H RONE0-
JOTCH B BaBUCHMOCTH OT CTEHGHH DA3JIOEEHHOCTH Topa. [y pasio-
#enHpX Top(os npo. DuUIATOB CIATAST nambosice MOIXOASAMMMHA J0-
GaBKH B 12—15“/0 1o Becy (ROBAYIIHO-CYXOI'O BemecTBa) W NS HC-
[a3J0KHBIIHXCSA TopgoB — 25—30°]o. B Bupmy TOro, uro Topja GLIBAWOT
pa3sHoro NPOHCXOMKIEHAS M- COCTABA, A HIMeHHO—ADeBeCHLe, MOXOBBIC,
OCOEOBHIe W ND. ¥ OHH 06I2Jai0T HeoBHakOBbIME (HBAKO-MEXaHHIOCKH
MH CBOMCTBAME, TO OYSBUIHO, UTO HX HOGABEH NOJHHEL OGBITH HEONHHA-
kopsL. ONHAKO JOCTATOYHEIX JRHHBIX, OCBEMAKNIHX STOT BOIDOC, eme
He HMeeTCHd. ’

B mocaennee speMa B. OXoTHHEIM pa3paboTaH CIIOCOG BaKpeNIeHHT
rpPYyETOR B OCHOBAHAAX IOPOT, a TarkXxe H B APYTOro poIa COOpYEe-
HMSX TOyTeM BBeIeHHS B HEX Topda ¥ Kagoro-Jmi6o 2JEKTPONHTA, UTC
NeaeT TDYHTH COBCEM HOUYBCTBUTGNbHBIMU K BOJS.

B npupofHEX YCJIOBHAX 3aKpeIIeHHe IDYHTOB HpPOMCXONHT B I'DO-
MaOHHX KOJHYecTBAX B HpoOIecce I073071006pa30BAHAA TIPH $HopMHPO-
BAHHM HJIIOBHAJNLHONO TOPHBOHTA. DB HOABONHCTBIX IHOUBAX U3 BEpX-
BEHX HJIOBHATHHHX TODH3CHTOB KOJUIORIAJNBHLIE BOILICCTER TYMYyCa,
ARAAIOMHUECT OTPULATENBHO BapAMEHHELIMH, 3 Takie HOJNYTOPHEE
OKHCIH Jejesa U QNIOMUHHA, KOTOpDHE B YCJHOBHAX 1101303100602 30~
BaHHS SBJIAIOTCS TOJNOKATENPHO 3aPSMCHHLIMH EOJIIOHRAAMH, BLIMBIBA-
joTes BHES. BeTpeuasch Ha HeKOTODOH Tay6uHe B HeATPaJH3yda IpYyT
npyra, OHH KOaUyJIHDPYOT, 00BONAKHBAIT njenkoil Goyee KpyHHBE 9a-
GTHIH, IEMEHTUPYIOT HX, H 00pazyiorT TIOTHBIE ¢Joff, Tak HABHBAGMbIH
OpTIITeAHOBHH TOPHU3CHT, BOJIOMCIIPOHHIAGMEI H 0fmamalomui 607b-
HOH CBA3BHOCTHIO.

Ecng B TPYHT BHECTE Top(, KOTODHI CONEPHHUT B cebe Gonpmoe
KONIHIECTBO OTPHUATONBHO 3aPAKEHHBIX OpPTaHMYeCKHX KOJIOHICE B
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T, TO B W303JeKTPHIECKON TOTKE
: BHIBLIBATH B I'DYHTE CBA3HOCTD.

TCHANLHO NIOCTABIGHHLIMA OHBITAMH OHIJIO BHISICHEHO, YTO HAM-
OnaroIpHATHEE Pe3YJALTATH TONYIAITCH IIPH NPHMEHEHWH B Ka~
e saexTpomaTa xiopuoro meraesa (FeCly) u meaesnoro mynopdca
: 0,7H,0), ‘snauATeNLHO MEHBIIHE  dPPERT NodyIaeTCHs, eciau
aneiz'me AZIEKTDONUTa HDPHMGHITh CODHOKHCIME HIH X.HO’DI'IOTblﬁ
by, BHSCHANOCH TaKiKe, UTO 3aKPEINIEHHE I'DYHTA YCHIHBAGTCS
- YBeNHYeHHEM PAZJNOEEHHOCTH TOpda, ofHAKO B Topda €O CPABHA-

JBHO MaJIOH Da3jomeHHOCTHIO B 249 ¥
o B 30%, yxe -
©TBODHTENBHHH 3((exT. : ’ o Boe yo

OHH OYIYT KOAryJIHpo-

Tper # {
p(papn msgr;eegrgério BI((:);MOOKHQCTH SaKpeNIeHHsa PPYHTOB Ho0aBKaMH
mopoca, BHayage TOpd G
: aJICH B BOBIYIIHG

YXOM COCTOAHHH H pacTe i D

DTHIH B HOPOIICK, TDYHTOM
: . , ABISANACE TIHHA.
03YNLTATH HCHLITAHHH BHOHEI 03 HHMEINDHBOZHMOH Tabimunt 29

Tabauna 29

Jlo6asku Bpewms BBI-
s SGABKH | o pchpans Bpemsa sui- Conporusienne
oeaor o6pasnop | AEPKHMBANMA | OKATHIO 06pasuOB
o o Tp Beaca B Chipoli 06pasiuos B Kr/cm® B BOO-
fpyma KaMepe nox BOHOH HACBIIEHHOM
(8 cyTKax) (B cyTkax) COCTOSHAY
0 10 PasMok B Tewenne 2 wacom, W
NOTOMY HA CONPOTHRI. CHATHIO
HE HCUBITHBAACH
0,25 6 18 04
0,5 10 15 0,78
1,0 20 14 0,33
0,25 1 14 0,32,
0,5 5 10 0,38

TLIB&O:I/II):,:H;IBEDSPO’I‘OBMJIHCL B BHJe KyOuKOoB 38X3X3 M H wMomm-
el I HaCBIIIIeHuHOM COCTOAHHH HENOCDEUCTBOHEO HOCHe Bag~

. - BAHHBI C BOJOH, KOJHYECTBO BOJH B OGpAsUAX HPH HOILITa~
HI/I}? COIIPOTHBJICHUE CIKATHIO DABHAJOCH HX IOIHOM BISIOEMEOCTH.
rouy Pg%f‘zne;ngx;; I;)HH’I‘OB BHAHO, 4TO J00aBEH E THHHACTOMY CBIZ-
VI A meﬂ: Topda B HeOONBIIAX KOIHIeCTRBAX 10,250,
il 3HOI'0 KYIIOPOCA B TEX HE EOTHYSCTBAX -~ NEIAI0T -
, HONHS CTAaCHJILHBIM H COXDAHSIOINAM B BOAOHACHILEHHOM CO-

CTOAHHN COIPOTHBICHHE ¢
KATUIO, JIDH BOBMOKHOCTH GOKOB
Hud, papHoe 0,3—0,6 xr/cm2. ORoR pacHbe:
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Tk Kak NpH BLICYIIHBAHHH Top(ha YacThb ero KONIOHI0B CBOPTHI-
BaeTCs H IEDeXONHT B Heo0paTuMoe coeroamme, TO B AalbHEHMIHX
OIBTaX BMECTO HODOIIEa TODpa B BOSAYUIHO CYXOM COCTOSHHH OBLI
B3AT Topd NpU eCTECTBEHHON BIAKHOCTH H PE3YIBTATH! TIOJIY YHIIUCH
cnegypomue (Tabiuna 30):

Ta6anua 30 ;

Nlo6apku | [lobaskn |Bpems mpe-| poeyy mpe- Conpg)m-
_| Topda | meaesHOro GbiBanus
Hanmenosa- | g"or "o | ‘kymopoca | B CHipoi GuiBaBHs BICHHE -
HHE FPYHTA soca |BYlgoT Beca| Kamepe NOj BOLOH | CKATHIO
0 (s cyTKax) | B xzlem?
rpyHTa TpyHTa (B cyTKax)
0,25 0,25 6 10 0,34
Cuna 0,50 0,25 6 10 0,46
0,50 0,50 6 10 0,80
Tonxuit 3,0 0,9 6 10 0,7
AecoK :
: 5,0 1,5 6 10 0,91

; Vi3 [pHBOAEHHLIX pPeSYJAbTATOB. BHIHO, gyro BaMeHa BO3AYHUIHO-
;CYZOro IIODOINER Topda CHIPHIM TOpoM  YBOJATUBACT
. PPYHTA B BOTOHACHIICHHOM COCTOSHHY, LDUMEPHO, B [BA Dasda, €TO &

xacaeTeA BONOYCTOMIHBOCTH, TO, Kak H B mepBoOM CciIydae, TDPYHT
& fenaeTcsl COBEPIIGHHO HEeIYBCTBHTEJBHEIM B BOJE.

’ [IpuBefeHHbe Ta60PATOPHEIS OLBITHI OEA3HIBAIOT, HONHYH BOBMOX-

£

* HoeTh
¥ GOJH eJesa, 9T0 JellaeT BTOT METON peHTabebHAM BO MHOTHX CIY-
qga8xX JOPOKHOT0 CGTPORTENBCTBA IIDH VEpeINIeHH: OTKOCOB EAHAJOB,
CTeHOK KPOTOBHX Ipewm # T. I

Ecim TpyHT, BaKperyenHsii mobaBEaME Topda H CONH HENe3d,

TePHOLMIECEH MOJBEPraTs BHICYIMIHBARUIO 1O BOBIYIIHO CYXOT'0 €OCTOs-
HAf, & 33TeM HAMadHBaTh B BOAE, TO NOCTeIIeHHO ero BOHOYCTONTH-
BOCTH yMeHBIIAeTCA. OT0 YKashIBaeT, 4ro MAHHBIM CIOCOGOM HEJB3A

_ BAEPeNVATh TDYHTHL HA HOBEDXHOCTH, 8 TONBKO

. OuHe, HAIpDHMED, IDYHTH OCHOBAHUA Hopor, CTeHEH KAHAJIOB TOX BOOH
u T o

[lps 3aRPeIUIGHHHA HEUIeBATHX T'DYHTOB fnoGapkaMu TODpHE W CONE

:sgee3a KONMIECTBO HTHX BEH[ECTB NOQILERHO ‘G6pars> TeM Oojblie, IeM
. MeHbIle TIHHECTHIX IACTHIl B IpyETaX H IIpH 33EPEIIeHHH nsLIe-
BATHIX IECKOB TOP(Pa HY:KHO BHOCATH e MeHee 37 .
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3aEpENJeHHA 'PYHTOB BBEJGHHEM B HHX MaJIHX KOMHTeCTB Topda

g8, HeroTopoil Ay

CBABHOCTE .

o

Ay

‘pBeJOHHME B TPYHT TOCJIENOBATEJBHO JRYX PaGTBOPOB,

PACTBOPAMH KOJJIOMTHBIMA.

. AoBaTeldsIMU IOHUMaeTess HEOJUHAKOBO.

CunuKaTuposaHmne :

, %
CPYHTOB TpPH CHIMEATHPOBAHHH 3ARIIOIALTCA go’
H3 ROTOpBIXg
TepBHIM FABJAGTCH PACTBOD HUIEOTO CTERJIA H BTOPLIM — PacCTBOD comﬁf

Sagpenyenrne

AEYX-AJNH TPOXBAJICHTHOTO OCHOBAKHISL :

Ipr BaxpeliieHHH TPYHTOB 9STHM CIOCOGOM TDYHT Ipespamaeres
B MOHOJUTHYI MaCCYy — HCKYCCTBeHHBIM — EaMeHb, Mg 4ero B HEro
TpebGyerca BBOIHTH Gombimie KOJHUIECTBA MHAROTO CTEEJA H COJH, H
HO3TOMY STOT €HOCO0 ABJAETCA NOPOrHM H TDHMEHSeTCH AJH BARpen-
Jelnd TPYHTOB TDH BO3BENEHHU HA HHX ZODOTO CTOAIMHE COOPYKOHUH,
HATPEMED, IPYHTOB, ABJIAKMIXCH OCHOBAHUSAMH (PYHAAMOHTOB, CTeH- )
KaMH TYHHeTeH, KOTJIOBAHOB, IPH YEDEIICHHH THIPOTEXHHICCRHX €O~
opyHmeHnl — IIOTHH, & Takme LA VIZIOTHEHHA GOTOHHOH X raMeHHOH
gaaAEd. B mociennee BpeMA B. OxordHapyM OBUH nponaﬁezwﬁm
ONLITHl [0 YEPEMJeHHH TPYHTOB MadbMH KOJHYerFRaMy CHIAHEATA, KC-
TOpHe HOKABAIH BOBMOEHOCTSH VEDEIJIATH TPYHTHl B JOPOIKHLIX OCHO-
BaHHIX, B CTEHKAX KaEaJOB W T.IN

Tlom mUIKEM CTOEJIOM DasyMerTed MeNouHke CHIHEATE BOCHM&
pa3H000paABHOTO CTOXHOMETDPHISCKOr0 COCTABA. Hapbonee NemieBbM, #
HoToMy HamGolee NPHMEHHAMbBIM A BaKpEIeHHS ['DYHTOB ABAAETCA
HATPOHHOS MHIECE CTERJO. B HATDOHHOM CTEKI® BECOBOS OTHONIEHHE
memny SO, u Na,0, HA3LIBAEMO® MOIYIeM CHIHKATA, GupaeT

P8 ‘ :
S10. , DaBHEIM

‘Na,O :

0,97, aABAANTCA MOJeRYAAPHBIMH, H& 4TO VEASBIBAET Hx énﬁco(’)ﬁoe'rb '
EPHCTAJIIH30BATECH; PACTBODEL C Gollee BHICOKHMH MOIYAAMH #BIANTCA
B moposuoM Jene IpH CHIHRATHDOBAHIR
mocce H3 M3BECTHHEA OOLITHO IPHMEHAIOT CHIMRATHL ¢ MONYJeM 8,54
Bricwixaf, CHIHKQT HATPHI 06pasyeT BORDYT YACTHIL IDYHTA TBEP-
Iyl0 . TAGHEY, OOGYCJIOBJIHBAIILYIO o001  LeMEHTHPYIONHH o PerT,
Tagas CHANKATHAA IUIEHEZ B CYXOM COCTGAHHE ge HOXBEPraeTes pas:
PYIEHAI0 WM paspymiaeTcda OUCHb MELIeHHO, H TDPYHTH HATOI
0CTAIOTCA B CBABHOM COCTOSHEH, HO TIOX meHeTBHEM  BOIBI CHITHRY!
HaTpHd TOCTENeHHO DACTBOPALTCH, IPH OHOBPEMEHHOM %6 mefleTREN
¥ YTIeRHCIOTH DPACHalaeTed Ha cony H CROGOTHYI HPEMHEKHCIO
BemeacTBHe DTUX IPOIECCOB, TECHAHBIS I'DYHTH, CIEMEHTHPOBAHNBE,
SKEIKAM. CTOKIOM, IIpH IOCTATOYHOM TUPHTORE BOJABI CPARBHHTEMLH
6HICTPO DACHANAIOTC. B
Yr1o6ul ¢esaTh TDYHTH, 06paboTaNIbe WHAKHM CTOEJIOM, YETO
qUBLIME IIPOTHB BOBHEHCTBHA BONBL, HX zareM o0palaTHBAKT pacTBo
pOM CONE [BYXBAJTeHTROI'O HJH TPeXBANEHTHOIO OCHOBAHHA Cyimaoey
pEAKIHA MEWAY JKHIREM CTORJIOM H CONbI0 METaIs CAsSHHIMH HOCHe
Tpuropses u CroMaTHy IOJAA-

BECHMA PA3JIUYHO. PacTBOopsl CcHIUKATA C MOOY AEM

19 TpyrroBeaeHue



’ #
T8i0T, 9T0 NpH B3aUMONEHCTBHH JKHIKOIO CTEEIa C COJBI NBYXBAJEHT-
HOTO MOTAJNNS o6pasyeTcd IMeNOYHO-3eMeNbHBIH CHIHMKAT, T. €. Peak-
OEA HIeT 00 CXeMe:

RCl, -+ N&,0 (Si0,)n (—+>) 2 NaCl-+-RO (Si0.)n
ACRANOHOR € (OpeIioNaraerT, 4To IpH R3aAMONCHCTBHH o0pasyercs
BOIHBI KpEMHE3eM, T. . HMEeT MECTO CHAeNYIOMAas pearIus:

RCI, 4 N2,0 (Si0,)n 4+ mH,0 (—=) n(SiO.)m-1 H,0 + R(OH), + 2 NaCl

B mocnennee BpeMs MHEDOCRONHYECKMe HCCIEHOBAHHEA, IDOBENEH-
gpe IlyeToRaJOBBIM, H peHreHorpauieckre — HapruHbemM IIOlITBepH\':
mawT MHendHe AckatomoBa. OIHAXKO 1O FAHHBIM 3THX HCCJIENOBATENEH
pearnaa Ha 3TOM  HE QCTAHABIANBALSTCH, BO,ZIHHﬁ KpeMHoeseM, X0Td H
oqeHL MeNJIeHHO, HO pearHpyerT ¢ THApATOM MeTalla # ofpasyercd
MEN0YH0-36MEIbHLIH CHIMKAT 10 CXEME

H.O (S10,)a -- R (OH), (—=>) RO (8i0,)n +2 H,0.

TeXHHYECEH 3akpeIIEHHe TPYHTOB, ADIAIMIEXCA JCHOBAHWAMH 3719~
HEfl, MOGTOB H T. II. COOPY®eHH!, oCcymecTBIAETCHd CRCAYIOMHM obpa-
soM. B FpyHTe [eJaioTed Ha CPABHHTENLHO HS(GOJLIIOM pacm‘oimmz
apyr or apyra (or Y, Mo 11/, M) CHBAEHHBL, B KOTOPBIE NOX 00Jb
MMM JaBJeHHeM HArHeTaeTesd pacTBOpP KHAROTO CTeRia (PacTBOD 1},
4 3aTeM HADEBAETCH DACTBOD MNIENOTHO-3EMENBHOH COJE (PACTROD U)
B rpyHTe TIDOHCXOAMT peaklHd MEEIy STHMH pacTsopam#d H
1oJy4aeTes, BCJIENCTBHE BHIIAKCHHA 0CAAKA  MEA0IHO-36MEJNBHOTC
CHIMEATA, SAKPEICHHe BCEH MaceH TDYHT2. ITOT MeTOX, INpel-
NOWOHEBE TepMaHCKHM HHmedepoM MoeTeHoM, IOJAYYHJI NPHMeEHE-
HHe NPH YEpeIJeHHH OCHOBRHMH, a Takme IPH HPOXOJAKE LIAXT BuI]JIbI'
pynax. Tak, HampuMep, 0w yEpellnen (YHNAMEHUT ION eMHOH Ma-
WKL Ha ONHOM DYIHHEe B IIpyccHn; 9THM e crmocofoM OniH YEpen-
JOHB ¢TeHHl MAXT HeXOTODBLIX DY/IHHEOB, 6jarojapsd 9eMy YIaloch €G-
BEPIIEHHO IIPEKPATHTE JOCTYI BOALI B INaxTy.

MeTon, mpeanosentsiit MocTeHoM, 3allaTeHTOBRAH U B 10ApoGHOCTAR
HemasecTes. ONHAKO B HACTOSLIEE BPeMA HMEWTCH JabOpaTOPHBE Da-
Gorer CroMarwy, PHmAHHULIHA W Ip., KOTCDHIE B SHAYHTETBHOH CTCIEHH
pas’ACHUIH NaHHBIH BOIDOC.

B onsrrax CroMaTHy NPUMEHAJNOCH HATPOHHOE KHIKOE CTEKJI0 BBi-
cOKOH HoHIenTpannn 36—38°Be’. 3ra KOHHEHTpPANHA Aa€T BO3MOKHGCTH
BBECTH B DPEAKNHI0 HauGoJbIlee KOJIUYeCTBO CHIHKATA ILH IOCTATOY-
HON NOIBHEHOCTH MHAKOCTH. BTOPHIM pacTBOpoM Opauch COJH

CaCl,, MgCl, 6 H,0, MgSO, 7 H,0, AlCL,6H.,O

H HekoTophle ApyrHe. Tak K4E HAHIYJYNIHE pe3yALTATHI INONYyYadHCE
¢ XJODHGTHIMH COJAMH, TO 3Jech M GyAeT DAcCMOTPeHO, I'JIABHBIM 06-
Pa30M, TOJNBKO HX HeHcTBHE.
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Conm BrOpore pacTsopa NPUMEHANHCH pa3IHYHON KOHIIEHTPAIHH.
Uccaemoranue cBONCTB XUMHYECKH 3aKPEIICHHBIX TPYHTOB HHLIO
TPOBENIEHO0 B OTHOHICHHE: 1) CONDOTHBIEHHS CKATHIO, 2) BONOHDOHHIAE-
MCCTH W 3) BIMAHHA BOMAEL, BO3AYX4 W HAJHYHA COJAHBIX DPACTBODOE.
‘ ConpoTHBIEHHE CHATHIO 3aKDEINIEHHLIX TPYHTOB H3Y4ajoch B 3a-
BHCUMOCTH OT:_ 1)  HeTporpaguieckorc . coCTaBa TIDYHTOB, 2) KpyI-
HOCTH 3€DeH [ODPOJIb, 3) KOHIEHTPALHH PACTBOPOB, 4) BDEMEHH BHIIED-
JKEBAHUS 00PA3IOB Ha BOBIOYXe W 5) 006’eMHOr0 Beca 06pAsiloB.

1 OOHITE Ha CONPOTHBICHHE CHATHIO IIOPOL DA3HOrO nerporpaguye-
CKOTO cOoCTaBa IIOKA3adH, YTO BakKpeIieHHe IIOPOJ, BOBMOMKHO IDOUS3BO-
pIHTh HCB3ABHCHMO OT HX TETPOrpaHYeCKOro cOCTaBa H, .CJEN0BATeNh-
10, DPEAKNUA MeEIY pacTBOPaMH LEPBEIM H BTOPHIM IPOHCXONNWT He3a-
BHCHMO OT Xapakrepa YEPeIIseMHX opon. OIHARO, LPOYHOCTH YEpE-
KUTeHEON MACCH B HEKOTOPOH CTENCHH B3aBHCHT OT 1IPOIHOCTH 38pel IIo-
poribl. Tak, cIeMeHTHPOBAHHEIE RUIEAM CTEEIOM (36—38° Be’) ¢ Hocieqly-
me#t 006paGoTROH XIOpHCTEM KaarimeM (33,4°;), 3epHa LBapla, u3Be-
BTHIKS, H JOJOMHTA, HMEBIIHe ,uHaMeTp 2—3 MM, ¥ RYCKH IVIHHBI U Ka-
penHod conm pasMepaMu 2—5 MM, HOCHe 28 THeH CTOAHHSA Ha BOBOYXE,
am Tax0€ COIPOTHBICHHE CRATHI: KBapm—48,1 RI‘/uMz H3BECTHAR—
81,5 Kr/cM 2, moxoMuT—46 ICI‘/C 12 romia—11,8 kr eM?, KaMeHHad CoOJb
.5 kr/¢M2, Hak Bummo us HpHB:e,D;eHHle ougp, Hanﬁon‘bmmx COIIPOTURIIE-
{HeM CHATHIO 00JaJalH KBapIl, H3BCCTHAR H JOJOMHT, TJTHHA e H KaMeH-
lad CcOJb MM 3HAYHTENLHO yeTymanu. Takad pasHHa B IOBEIeHHH
MCIILITAHHBIX TIOPONl 00'ACHACTCA HEONHHAKOBOH IPOYHOCTHI0 HX B6DEH.
neITe B, [leMuioBa 10 YEDCNJCHHWIO KHAKMM CTOEIOM MeJa JI0ATBED~
U 9T0 HodomeHwe. MeakopasapoGieHHLIH Med, ofpadoTanEel 3%
priKoro cTekma (pacuer Ha SiQ,) Haa compoTHBIEHHE CHKATHIO B a6-
POJIIOTHO CYXOM COCTOAHHH 114 KF/CMz, cMmech me 50°, TETO Ee Mema
50°l, KBADIIEBOI'0 TECKA (pparuna 0,25—0,05 mMm) — 234 kr/em 2,
Ha HOpOYHOCTH YEDENJsAeMOro IPYHTS BHATHTENBHOE BIAHAHUS OKA3bi-
FACT W KEPYHONOCTH 3epeH IeMeHTHpyeMo# mopons.. ConpoTHBIe:me
ERATHIO 00pasioB IOBHINAETEA C YMEHBIIGHHEM DasMEDOB  BepeH
Hoponel. Taxk, IpH meMeHTaIUK 3epeH KBApila, HSBSCTHAKAE U NOJOMUTE
HOKHM CTERJOM ¢ mHocaenymomed oO6paGoTEOH XJODUCTHIM KaJblIHeM
PeX e KOHIEHTDALHH, YT0 M B NPeAsIAYLIEM CJAYIae, CONpOTHBICHHE
HATHIO [0CHE CTOAHHA B TeueHHe 28 INHeH Ha BOBAYXe 0OKa3aloch pas-
NLIM BEJHYHHAM, IDHBEISHHBIM B TadaHue 31.

Ta6auuwa 31

Bemmnﬂa 3epeH ConpoTHBIEHHE CKATHIO B Kr|cm?

OpOabl Kgapug I UszsecTnsax ‘ Jonomur
‘ ‘ i
3—2 MM ... . 48,1 ] 51,5 | 46,0
E2—1 MM L L, L 52,3 ! 53,3 l 50,2
}1—0,75 mm . . .| 87.0 ] 65,0 ! 61,6
o+ 179




Bansnne pasMepos seped IOpoJdLl HA CONPOTHURICHHE CIEKATID
of’scHAeTCH TeM, YTO 36pHa MEHBIIHX DAa3MePOB B HAKIOH eNHHHAINS
ofi'eMa 067a0a0T Topasno Godblneidl MOBEDXHOCTLIO CONPHKOCHOBEHMA
¢ NEeMeHTHPYIOIIHM OCAaAKOM, UeM 3epHA KDPYIHLIE.

Iio omprrav Pranwinina HoOaBKH TJUHHBL K HECKY YEBEJIUYHBAJK
NPOYHOCTh CHIMEATHPOBAHHOIO MAaTEpHUata B BHAYHTEILHOH CTEICeHH,
RAE 9T0 BHIHO H3 HHMKENDHBEISHHLIX. MAHHBIX Tabinnsl 22.

Tadbanmuwa 32

Conpotu-
BJICHHE
CocraB ofpasua CHRATHIO
B KrjcM?
YucTpift mecok | - 48,5
Hecox + 100}, .
rAMHBL . L, 76,0
Mecok - 200},
FAMHBL . . . 80,0

CymecTBeHHOE 3HAYCGHUE B Mole YKDEIJIeHHS TPYHTOB CHIKEKATIDO-
ESHHEM HMEeT K XapakTep cojiedl, OPHMEHSIOMBIX B Ka4ecTBe BTOpOro
pacTsopa. Hawnywiime pesyibTaThl, Kak y@He YEaBBBAJIOCH, Ja0T XJ0-
PHCTEHIE COJIH; IPH BBEJCHHH e CEPHOKHCIBIX COJRH COHPOTHBI2HM:
PABNABIHBAHHI MOJNYYAeTCA BSHAYHTENILHO HHMe. 9ITO, TOBH/TMOMY.
of’ACHAGTCS XapAKTEPOM ILPOAYETOB, HOJNYULEMEIX B [E3YALTATE peak-
UHH MEKIY EHIAEAM CTEEJOM U COJBK BTOPOTO pacTBopa. IlpH Bmege-
HHH B KauccTBe BTOPOTO pAcCTBOpPA COPHOKHCJLIX COJSH II0JIVYAETCA
COPHORUGIRE HATDHH, KOTODHII 3aTeM IIPH BLICBIXQHHH MAcCHl IPYHTA
BHEPHCTAJVIHBOBEIBACTCA ¢ 10 MOJERYJIAMH BOILI B BHALE KPYIHBIX hp*
CTAJNMOB H B MOMGHT EDHCTAJWIHSAIHA Da3DYIIA0IHM o0pasoMm deil-
CTBYOT Ha CBABHOCTHL CIEMEHTHPOBAHHOH MACCHL

ITo ombrram Oxorrma u KyJbBHHCKOR IIpH BakpenisHdd CBAZHLIN
IBUIEBATHIX IPYHTOB NIPHMEHEHHe B K&YeCTBe BTOPOTC PEAKTHBE XJIODH-
cToro ragbomA (ecam koamdecTBa I u I pacTBOpa 6epyresa B Masgbix
ROJHYeCTBAX H ¢JAOBIX KOHUEATPAIHNAX) He A0 NOJORHTEILHBIX De-
5yIbTATOB, XOPOIIHE Pe3yJAbTATH TOJIYYHIIHCH [IPH LHPHUMEHCHHH MEIC3-
noro ymopoca (FeSQ,7H,0).

CYIIIQCTBGHHOB BJIHAHHE HA .PE3YJILTATHI ORABBIBAST MOAYJID HKHIKOIO

CTeRIa,

/ Si0, )
‘\Na2 o/

Ho nmamnsiM AckanonoBa CONPOTHBIEHHE CHKATHIO EPYIHOTO HECKa, €0
croamero us gacTHr 1—0,5 MM pH 3aKDEIIeHHH el0 RHIKHM CTeKIOM
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I Bony, uro:

—

i D4BHOTO MONYMIA H XJIOPHCTHIM KAalbLACM, BIATHX B EOJHY8CTRe 5(30]’0
¢ OT €ro IHODHCTOCTH, NONYYHJIOCS GOTJIACHO TAGIHIN 33.

Ta6auna 33
Monyab crekiaa 2,54 ’ 2,74 ’ 3,03 ’ 3,43 3,9 ’
Conporasiaenne cwxa- ‘ .
THIO B Krjem® , , , . . 28,7 60,8 676 | 432 11,2
!'

Ha ccuoBammm stux u ODYIAX GHBITOR PRAHULLIH IPHXONHT K Bbl-

1) HauGOIBHIYIC IIPOYHOCTS BAKDEINICHMA TPYHTA NAlT pPACTBODHU-
MpI€ CTEKJa ¢ MOIYJeM 2,75—38;

2) IPOYHOCTL BaKpemIeHus AOBOJBHO OBICTPO IaHaeT* B 06e ¢TO-
DCHEL OT YE2B3aHHOTO MAaKCHMyMa, NIPAYEM 9TO NaIcHHEe COCTABJIAELT
GRoJ0 30 050 LD HOHHEEHHH MOJYJad cTerJa Ha 0,25 MORY s,

3) NN RRKIOr0 MONYIS HMEETeH CBOH ONTHMYM RANOQJIHEHHA IO,
NpHYEM Y€M BRIIEe MOAYAL, TEM GOJbIIE HYKHO CTERIIA OIS M0JNYYeHHs
MaRCHMYyMa TPOTHOCTH NIpH BAKPEIACHUH IDYHTA.

CymecTsenEoe BansAHTe Ha VCTOHYIHBOCTL TPYHTOB IDH LEMeHTAIHH

L X mATREM cTeRIOM HMeeT 06’eMABIH BeC MHNepaIbHOH MacesL. B OULITAX

CCLPOTHBICHHE CHATHIO OOPABHOB ORLIO TeM GONDLINE, Y6M BhIIIE G HX
c0’eMublit Bee. Tak, HApUMED, H3BCCTHAK, 06paGOTAHHEIN MHAKHM
CTEKJIOM, B DBIXJIOM COCTOAHHH W HUMEBIEH 06 eMIIni Bec 1,32, mocae
BBICYIMUBAHHSA B TCUGHHE 28 CYTCK, OKABAJ CONPOTUBICHHEE CIRATHI
48,6 RP/CMZ, TOT #€ HBBECTHAK, YTPACEHHWH W HMOBINHH 06’eMHDIH BEC
I'41, mpu Tex me YCJOBHAX 06padoTHH O0HADYHHT CONPOTHUBJICHNE
CHATHIO 59,5 Kr/cM? u, HakoHe, HSBECTHAK, YIJOTHEHHBIH NOCHENORa-
TCIbHO YTPAXHBAHHEM H YTpaMOOBKOH, mpr 06’eMHOM Bece B 1,46 amen
COIPOTHBJIEHHE CHRATHIO 65,5 Kr/em?, ’

Hazee Ha YCTOHYHBOGTH TPYHTOR ORASHLIEAET BJHSARHE KOJIHYECTBO
BBOJCHHOTO B I'DYHT JEHAKOTO cTekna. Tak, mo omerram B. OxoTuna
IDH BBGICHHH EHIKOTO CTEKJA B KOJHUYECTBE 33/0 (pacaer Ha Si0,)
¢ mocaenylomett o6paGoTkofi 109, pacTBOpOM XJOPHCTOr0 KaJblus
B TevYeHHe 1 gaca, CONDPOTHBICHHE CIRATHIO B obpasnax paBHANOCH
82 Kr/cnM?, TpH BBOICHHH ke 60/, MHOKOrO CcTeRNa — 144 Er/ceM2,

Tak xak TPYHTH B IPHDOIHOW 06CTAHOBKS conlepixaT GoJbllee WU
MEHBIIEE KOJHYSCTBO BOABL, TO HEOOXOIHMBLIM YCJHOBHEM IIpH XHMHTe-
CKOM CIOCO0e HX BaKDEINIEHHA ABAAETES HX YCTONIHROCTD IIpH BO2-
DeHCTBHH Ha HHUX BOABL. KECeIH TPDYHTH Hocle HX BaKPENICHUA JKUT-
EHM CTeRIOM 00paldoTaTh COMBH INENOYHO-3eMEILHNE UM MHAQTO-~
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BABHTHLIX MOTAMIOB, TO OHH mo OTHOWIGHHI) K BONE CTAHOBATCH He.
CPaBEEHHO YCTONTHBOS, HO Bee Ho HX CONDOTHBUICHHE CHRATHIO HOHH-
ABELTCA, KAE DTO BHOHO H3 OIBITOR Cromarny, IPHBEJGHHBIX HHKe,
B Tafnaune 34.
HaTtpouuoe wuakoe crexno 36—38° Be®
Ta6aunua 34

| O6pasus nocie 06paboTkn ( Of6pasun nocae 06paboTk
BTOPbIM PacTsopoM coxam | BTODBIM PACTBOPOM 6bLin 1I0-
Ha BO3AYXE B TeUeHHEe | JowemH BOAY Ha 21 cyrkm,*

28 nmeit 3aTeM COXJH Ha BO3A. 7 nm.

Musepasoru-

]
i

YECKHH cocrap

Conporusaenne s Kr|cm2 Conpornsaenne B Krjcm?2

NOpos
CaCly | MgCl, | AICL | cacl, | mgcy, | AlCH,
33.4% | 8340, | 33,40, 334% | 3340, | 3349,
‘ |
SepHa xpapua j
vE-l oM., L] 265 25,5 02 | 20,8 18,8 13,8
3epua ussect- ’ f
HAKa 2—Lmm , | 24,0 21,0 16,5 ! 32,7 15,5 9,2
Jepua noxomu- !
EImlaw. o f205 | 183 | 34 | w06 | 175 | 105
| . |

Ho onwrav B. Oxoruna ofpazmer mg XPADEBATOTO TpyHTa KU
00paborTke HX KETRIM CTERJIOM H 3aTem 10 %/, DPacTBOPOM XJopH-
OTOrO RajbIHA, HOCHE TOCO KAk Omy OBULH BLIIEDHAKEL B BOZe B Te-
TOHHE 21 CYTOR H sarew ZOBEIEHL 10 BOBIOYIIHO CYX0TO COCTOSHHA,
OCHADYRHIN CONPOTHRICHHE CHATHIO, IDHUMEPHO, B ABa pa3a Meublle,
46N 006pasur, He moaseprizecs BOBASHCTBHIO BoxbL "Takoe me momm
WOHHS CONPOTHBICHAS CiEaTHO HAGMIOAANGEE H B TOW caydae, Koria
ofpasur 6 pas HOCTIEN0BATENIBHO  BAMODAKHBATICE o OTT&HBAJUCE,
HPHYEM T0CIe OFTAHBAHNR omu RaEIbH pas HacHmamich BOXoM.

Bawsanye. P&CTBODOB COMEH, IO OmAITaM Cromarmy, me BBISEBAIO
H3MeHeHHHE B oTHOMeHUH COIPOTHBICHHS CHATHIO CHIHEATHPOBAHABIX
O0paslos, eciau omy HOABEPrANHChE H IPOTOJMRATENLHOMY HX BO3-
Hederero,  Tak, OGDABUEL, UPOCTOABHINE B TeIeHHS 5 MeCsIleB B Ha-

" CHUMOHHRX PacTBODAX coyed IMeJoOvYHBY u HIETOIHO-3eMEJBHBIX MeTaJl-

0B, He HBMoNHIH COIPDOTHBICHHS CHATHIO, Caenosareanmo, 3agpe-
TUIEHHEE  33.C00eHaLIX PDYHTOB Takie BOSMOMHO, Kak § HE3a,C0JeH-
HBIX; H Xame wumeer BBIPOABI, & HMEHHO — coan (ecou OHH COHeDEAT
MexouHo-3eMeNbL HELe METQIIE) OYyOyT ABIATHCA BTODLIM PACTBOPOM IIDII
SAEPCNNCHAN rpyHTOR WHIKUM CTeRAOM.
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Has monyuenus sakpemnennoro FPYHT& B BHAE CHJICHIHOTO MACCHBA
HEQOXONHMO YCTAHOBHTB, HA K4KOO PACCTOAHEE B HEM DACIPOCTPAHA-
H0TCH pacTBOpH. BeawunHa pajpyea SAKPeNJICHHSA BABUCHT OT MHOIHYX
UDHYHHE, BAKHOHIIUMH H3 HEY ABIANTCHA —BOAOLPOHHIAEMOCTE TPYHTA,
BASKOCTD DACTBODA, KOJHIECTBO HATHETAEMOTO PacTBOPA, BOZOHACHIIEH-
HOCTH rpyHETa. Ilpenesmsunie pemmummp pajnyca BakKpelseHHs B 3aBH-
CHMOCTH OT KOI(HUHEHTA (HIbTPANHH 32EPEIISIOMOr0 PPYHTS, IO HaH-

HbIM Pimanuueiga Moxno OIPENeMUTL No rpadury (pue. 26). Tlpuaenm
A memp
075 /;
0,50
a25 ~7 " = = — :?“’

9 50 5 20 256%ym
3&BHCHMOCTb’pa,E[H}'Ca 3dKPCNICHHA TPYHTA OT KosdhuLHeHTa
tbuabTpanun,

Puc. 26.

110 ero HCCIeTOBAIHSM BLIACHUJIOCh, YTO HH €ETHDOBAHHEM Ha 3HayU-
TCIBHBIX TUIYGHHAX BaEpelaars BOSBMOIEHO TOJBEO TakHe TPYHTHL, ¥
EOTOPBIX EO2(HIHEHT QuILTPALEE He Memee 2—25 M/eyT. M me Goxnce
80 M/cyr.

B saBmeuMocTH ot MOPUCTOCTH U BJAKHOCTH I'PYHTS MOET GuiTh
ONPSJIETIEHO, 110 HAHHBIM TOO AC HCCTENOBATENA, KOJHIECTRO MOTPeG6-
HbIX A BaEpEITeHHs TPYHTS PACTBOPOB.

Ilpr saxpenmennu CYXHX TDYHTOB, HMEIOUIHX BI&HKHOCTL He Goles
7—80,, HODMA BBIMHCJZETCH Mo dopmyze.

@=aV (n—w) s,
TR 7 — NODPUCTOCTH IpPyHTA B 0,

10 — BJIaXHOCTB,

7 -- o6beM I'PpYHTA, NOAJeXaUHIT 3dKPEINIEHHI0 B M3,

0 — KO3(QHIHEHT, BeJIHYiHa KOTOporo pasha 6—7.

IIpn Bakpenmenun BOJOHACHIGEHHBLIX TDYHTOB, B EKOTODHIX CEO-
DOCTDb NBHHKEHHA IPYHTOBBIX BOX MOYTH OTCYTCTBYET, HOpMa RHIKEOTO
CTeRJIa Ha M® TpYHTS HCYHCISeTeS hopmyIoit:

@ =aVn, =
B 2TOM ClIydae KO2(PHUMEHT a 6e:p'e'rca D&BHBIM 4—5,
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Kax BHIOHO H3 3TUX TAHHBIX DacTBODBI I'YyMyea U CepoBOOPOd He-
CROJIBKO CHUMKAIOT IIPOYHOCTH CHIHKATHYPOBAHHOTO rpyHTa.
HDI/I SAKPEUTE€HHH TDYHTOB METOA0M CHIHEATHPOBAHAS MOMXKHO J10~

Ipeneasnpre FOHUEHTDALHN HHIKOLO CTeKJIa, KOTOpBIE MODYT GHITH
UPAMEHEHE! B IPOM3BOJICTBE, BUANLI HA TaGaULIEl 35.

TaGauua 35 CTHYD GOJBIIOH NPOYHOCTH TPYHTA, OTHAKO, B HEKOTODLIX CJIYUAAX, RAK

Moxyanb ‘ . i 0. Si0 HalpHMep, IPH VEDENNEHHH JIODOKHHEIX OCHOBAHHH, B 5TOM HET Heo6-

Si0, Yaeavuuit Be® lo S10, u XOUMOCTH, NOCTATOYHO CHEJATb TPYHTH TOMBIO CTAGHIBHBIME, COXDa-

Na,O BeC Na,O HAGHIIMA U IPH GOJBWIGH BAAKHOCTH T6 CBOHCTBA, KOTODLIMH OHW

} CONaaNl B CYXOM COCTOSHHIL

250 1,515 49,0 ! 43,23 Onsrramun Oxorupa n Kyassuucroii 6ni10 YCTQHORJIEHO, UTO IRpH

BBCNICHMH B TDYHT KHAKOTO CTeKJA M IKeJesHOro KYyIIopoca (3aMeHa

2,75 1,492 47,5 43,98 fKOJIGBHOTO RYIODOCA XJODHETHIM KaNbilHeM e AN HOJOKUTENLHLIY

3,00 1,469 46,0 39,90 DEBYIBTATOB) B KOJHYECTBAX, DKOHOMHIOCKH IONYCTHMEX AAA I0pOd-

) HOTO CTPOUTEJNBCTBA, LOMYYaeTess TPYHT, HEYYBCTBUTENBLHHH K BOIE W

343 1,897 41,0 37,87 00JadI0MKA  N0CTATOIHON IDOYHOCTBI0 B BOJOHACHIIIEHHOM COCTOSN-

3,66 1,320 35,0 33,31 HHH, KK 5TO BHIHO HB HUKEIDPUBEICHHLIX Pe3YVILTATOR B Taj-
3,90 1,290 325 31,89 amne 87

Tabauuna 37

Hunkoe crero npu HH'eKTHDOBAHHH JUIA YMEHBIISHHA €I0 Bf3- HoGasxa | HoGaska | Bpems npe-|Conporusaenie
KOCTH JIONEHO GHTH HATpETo, upuMepHo, mo 70°C. Hanymenosanne }KHLIKOI‘OO KENE3HOrO GbiBaHAA CHATHIO B KT|CM2

YEDOILIOHHDI TIyTeM CHIRKATHPOBAHMS TPYHT o00AaIaeT B3HAYH — CTg];ﬂge]cga JOIB ’f)\; nggzceacaf KgGB’g;%B B Blggg:ég’"
TeABHOH IPOYHOCTHI, ROTOpasa 8aBHCHT, K&K YKA3BIBAJIOCD BBINIE, GT rpyHTa I i‘pyHTa i (B cyTkax) COCTOSHHH
CHOBCTE TPYHTA ¥ BBOIEMBIX PacTBOPOB. - -

BonanpommaeMo‘cm_ SaKPEINICHHOTO TPYHTA, B BUAC MOHOTHUTA ? . ] ; ' }
NIPARTEYECKH DABHAETCS BYIIO. Panma . ., | | I 8?3 ! 82 ! ig 8?;

Ha cunuraraposagnmi FPYHT, 110 N1200DATOPHBIM HCCJIET0BAHHAM Moitesareii  cv [’ 0’; f 0’6 ! 6 1’0
Pwannnrma, pacTeopnr coxel u EHCJOT PaspymalomuM 06pasoM He neli- S RN 1.0 | 1:2 | 30 1,’0
CTEYIOT, HO TAKCH DNDYHT CPABHMTENDEG NErEo paspynlaercs i pacTBo- MbiteBaras Tse. ’ 05 | 06 " 285
pax jmenoved, rag gax Bu eIy pa?T‘BOpﬂe‘T‘CH RpeMHGBGI\{,- Paspyma- nas cymecs . . . | 1.0 . 12 10 1,25 \
WmHM o0pasoM Ha Takof rpyar MEHCTBYET ¥ YrAeKHCALIH I'as. Mbiepatasuerxay | 15 i 18 29 15

Ho mammrem npog. Dyrvana JaEDEILICHHBIY TPYHT B LABHLIX yeio- cviech . ‘j 2.0 | 2.4 8 1.6
BHAX  CO BpEMeHeN 00HADYRHEAN CIemyIiee COTIPOTHBIIEHHE CRATHIO Mbl1eBaThifl Mecok | 5 | 2.4 8 1.6
(rafauna 36): j 1

H

Tabaunnma 36

Kar sunmo ms srux OIIBITOB, HbLINIEBATHIC TPYHTHI TeM 6osbIme Tpe-

Bpems Pactzop j Hacuiwmen- | Ceposogo. | Pactsop OYIOT 1 HX CTaGHIMBAIMH RHIROTO eTeEs & HEJNEBHOTO Kymopoca,.
Boanyx ;g%H?d‘;;I:lce'_ C}I(fg;]?;?g_ ppoﬂﬂ XJOPHUCTOTC €M MCHBIIE B HHUX TI'JFUHHUCTBHIX YACTHIL. .
HCTLLIY aHHsy 3nn TBOp Maraus B nanbHe#UIeM OOMITHI Gbiny TIOCTaBIGHE Ha Topore. IlyyHHHCTHI
ColipoTusientie cratao 5 KioH yiACTOK, B KOTODOM TDYHTOBEIM OCHOBAHHEM SBIsjics ILITEBATHH cy-
[JIHHOK, GBI HA TJAYGHHY B 50 cMm SaKPENVIeH KATKUM CTERJIOM H Ke-
17 aneit 26,5 15,1 29,9 23,8 18,9 TESHEIM KYIOPOCOM, KOTHTECTBA KOTODBIX DABHATICH, npEMepHo, 0,59,
%, 19,0 17,0 26,0 26,7 20,4 OT Beca rpyHTa. B caenyiomue msa roma ma stou VYACTRE HEEAKUX
6 mec, 17,2 13,0 25,1 24,0 21,2 TYQHHHACTEIX AIBIEHHYE He OLIIO B Ipu Beex HCOJIATONPUATHEIX THODOJ0- .
1 rog 19,2 - 16,2 - 18,6 19,1 16,2 THYECKHX YCJIOBHAX B BECEHHE! ppemg I'pH Apoesne aBTOMOGHIEH pe- ‘
2 rona 17,4 ’ 12.4 19,2 17,6 22,4 PopMANHE He NOIYYAIOCH.
184
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butymuposanue

Beenenie SurvMmuoro BOMIECTBA CYIMECTBEHHBIM 06DAB0M yIyYmaer
BHBHKO-MEXQHUYECRHE § CTPOUTENbHBIE CBOHCTBA TPYHTA, IpPHAABAS
My CBABHOCTE H BOHOYCTOHYHBOCTD. BurymMuposanme rpyaTor B Ha-
CTOANIBe BPEMA IDHDOKO NDHUMEHSeTCH B JODOKHOM JHese, IIpH 3ak-
PCIICHEN CHIIYYHX TOCKOB, I IDHIRHHA YCTORTHBOCTH OTKOCAM KaHa-
A0B, IIDH OPOMUTEe GTOHA A LIDHIAHHS €MY BOACHEIIDOHHUAEMOCTH,
uoT .
Baaumoneficrsue MeHAY OHTYMOM H I'DYHTOM HE BCEMH HCCEAGKA-
TONANE TIOHEMASTCS OXMHAKOBO. HauGoaee OTBE4AI0IIEH COBPEMEHHBIM
BO32POHEAM HYKEO IDUBHATL TEODHIO, DABBHTYID npot. Puraroren:.
Coraaco dTol Teopuu GHTYMHHOBHBI® BEIIECTBA NpH BBEIIGHHH HX
B IPYHT € TOHKOIHCIIEDPCHOMN €ro 4acThl0 — TIAHHUCTLIMH YaCTHIAMH
COpasyioT aJcopOnHoHEELe COBMHHEHHHA, ABIALIMECH «OHTYM-TIHAONY.
ITpst srom pasHwe cocTapmble uacTH 0HTYMa HIPAnT HEOAHHAKOBY
BOOb: OJHH U3 HEX, IT0 IPEHMYIIECTBY achanbTeHk, COOOMANT IPYHTY
ragpodholEse croficTsa, APYTHE, HANDPHMepP, CMOJLI CBA3LIBAIOT Ya-
CTANB IDYHTA MemAy co0oil Graromaps PA3BUBAIOIIHMCSA CHJIAM HATA-
MCHHS B OHTYMUHOBHO-I'IHHHCTHIX LJIEHEAX, W TPETBH, B KOTODPHIM OT-
HOCHTEA CcBOCOMHEIE YIAepold, BCTYHAIOT B CBISL o IHHOMR 1o THnY
BBAKMHEOH alcopOluuy u IpHmaoT TPDYHTY TBEPAOCTh, HUrPasg B HeM
POIE BANOAEKHTENS, BHTYMEHOBHO-IIAHKCTHIH EOMILIEKe ofpasyeT
B TpYHTE CETEY, B HeTIAX KOTODOH pACIONAT&IoTeS TMeCYaHbIe U IIbLLIe-
BATHIO YACTHOLI U NYSHIPDLEH BAMEHYTOrO BO3AVXa. Ilo Teopun Puia-
ToBa, O4BHpYIOWmeHca ua MHUEDOCKOITHIECKHX HCCICIOBAHMAX, GHTYMH-
POBAHHBIE TDYHTHl ABJAOTCA, [IPH HAJHYHE B HHX TIJIHHUCTHIX JaCTHIT
AITPEraTHO-TIOPHCTHM MATePHAJON, II09TOMY H ONEH OB HAHHOTO THIIA
Synyr SNACTHYIECHO-YIPYTHMH, 4YTO K€ KAacQeTCHd MeCILHBIX I'DYHTOE,
10 Ipy OMTYMHDOBAHHM HX, OHH SBJISIOTCA OJTHOPOZHO MOHOJUTHBIMHK.
Maaynun canraer, yro arrperaTHo-IIOPHCTOS HIH OSHODOIHO-MOHOJHT-
HO® CTpOEHH® O0YCHOBIMBAGTCH TDAHYJNOMETDHYECKHM H arrperaTHLIM
COCTAROM E€CTECTBEHHODO I'DYHTE, BABKOCTBI0 U COPTOM OHTYMA, a TaR:ie
B cIoco6oM 06paGoTEy, ‘

Heenenopanus CHTYMHHOBHO-IJIHHACTOTO BEIECTB, TIOKa3a¥, YTO
COCTABNAIOWHE er'0 KOMIOHEHTH He MOIYT GLITh pasneJeHLl HEeHTPOPY-
PHPOBAMIEM HIM IPOCTHLIM OTCTaHBAEHeM. IlpH sToM TJaEBa ¥ OHTYM b
HEM YTDaTHBAIOT CBOM CBOHCTBA, Tak HepBas nepectaer Haby3aTh OT
BOIBI, 4 BTOPOH HpHOGPeTAeT CBOKCTBA IIACTHIHON MACCLL

Yenex ourymuposamms PPYHTOB B3aBHCHT K4K 0T CBOMCTB IpyHTa,
Tak # or cBOfCTBA GHTYMA.

o wmeenenomanram Mauynuna GUTYMHEpOBAHHE YBeJHYUBAET cllemn-
JEHH® B I'DYHTAX, HO MAJO MJIH COBCEM HEe BJIHAET Ha BEJIHYHHY BHYT-
'PCHHETO TPEeHHS, HSMEHCHHeM KOTOPOTO IPH E0NS6aHUAX COepHAHUS

186

BOABL B T'PYHTAX OGYC/IOBAMNBACTCA BOJHUHHE HeCymeH# CI0COGHOCTH.
IosTomy B PPYHTAX, OOMANAI0MHUX HEBIArOIDHATHEM I'PAHYJIOMETDH-
T6CEHM COCTABOM, B KOTODHIX HDH VBIAMHEHIU CHIbHO IIOHUKAETCA BHY -
TDEHHE® TPeHIe, ONHAM OCHTYMHDOBALMEM HEIB3S CTAGMITBUPOBATE He-
CYmMy® cnocobuocTs. YrTo ke Kacaercs TPPYHTOB € ONTHMAJbHBEIM Ipa-
HYJOMETDHIECEAM COCTABOM, B KOTOPLIX C YBJBIKHEHHEM BEJIHYHHS BHY-
TDOHHOI'O TPEHHA IIOYTH HE HIMEHAOTCH, TO ANA HEX GHTYMHDOBAHHC
28T Gonbmof sert. Drum HCCIEROBATCNOM OBIIH HCIBITAHEL GHTY-
MHDOBAHHLIO MEJIEKHN IIECOE H [IBE CMECH TOIO e Hecka ¢ JOGABRAMI
CYTJIMHES HA COUPOTHBAGHHE CHATHIO, BAABIHBANIID H Ha pa3MOKaHHe.
Orasasoes, 9T0 B cyxom COCTOAHHU CONPOTHBJIEHUE BAABIHBAHUIO BO2-
DacTaeT ¢ YBeNHYCHHEM COLODEAHNA DIIHHECTHIX 4acTuIl or 0 70 10,83{‘O .
Bo Baamuom cocrosnmm (mocsre ¢yToYHOTO CTOSHHA B BOZE) CMeCH u3
UeCKa M CYTVIMHKA JANH CONPOTHBICHHE BIABIHBALIHIO IIOYTH B TPH pasa
foablne, YeM Iecox, [IpUYeM 06e cMmecH, H3 KOTOPHIX OJHa COAeDMAans
UIHBHCTEIX YacTal 5,9% a Bropas 10.8%), mann omMHAKOBEUEL pesyiIh-
TaT. ITO 06CTOATEILCTBO YEASBIBAET, 4YTO MJIA YBEMHYCHHA HECYUIOH
CHOCOGHOCTH TECKa IIpH CHTYMHDOBAHAH HE CISAYET CTPEMHTLCH K LIO-
JYUBRHI0 B GMECH OOJILINON0 KOAHUCCTBA IAHHHUCTHIX 4acTHI. Bee 06-
Pasilbl, BbIIePHAHHEIE B BOZE B TEYCHHE 6 CYTOK, He O0HADYMRHIN
HUKAKHX IPUIHAKOB pa3pymieHus, Ilpi HeelemoBaHint €CTECTBEHHEBIX
“ePHO3EMOB HAHJNYUIIHE DeBYNLTATH IIOAYIHIHCH IJIST Cpeqne CYyIJH-
FHCTOTO, TPAHYNOMETPHIECKHI GOCTAB KOTODOTO BCEro Gomie  eTOAX
E ONTHMaIbHBIM cMecaM. Ha oCHOBaHHH »THX OmBITOR Mauynun npn-
XONHT K BBIBOAY, YTO IpPH NIDPOYHX pABHBIX YCHOBUAX, HAHOOILIIYIO
HECYIYI CHOCOGHOCTL B BOMOHACHIIIEHHOM COCTOSHHH AaIYyT OHTYMH-
DOB&HHEI® I'DPYHTE], ynoéﬂeTBGpmomHe OPUHUHIY HAHGOAbIIEH IJIOT-
HOCTH H HAHMCHBIIEH HOPHCTOCTH, OCOGEHHO Te i3 HHX, ¥ KOTODLIX
EDYIHOBEPHHCTEI CEEJET € COOTROTCTBYIOLIHM KO3 HITUEHTOM - ¢6era.
C orolf eabl M0 GETYMEDOBAHEA 1I0Je3HC VAYIATh THHHHCTHE TPYH-
THl ZOOABEAMH TeCKa W TECYAHES — MOGAEKAME [JIFHBL, 8 TaKKe BRO-
JHUTB MEJKOTDABHHHBIC MATEDPHANBI H YCTPAUBATH 38 HUX TTOKDLIBAIOMH I
ciofl (1—2 eM ToamuHoi).

He menee cymecTsemmoe mamamue ma Pe3yIAbTATE GHTYMHDOBAHHA
TDYHTOB OKa3bIBAET COCTAR OOMEHHLIX OCHOBAHEY. Mauynum HACHIMIAN DAL
TOYBOTDYHTOB (CYTVWIHHCTHIE BBIINeJOYCHHLIE YEPHO36MBEL ¥ CYTIIHHHCTHIE

TOMHORQIITAHOBLIN) DABIHYALIME  OCHOBAHHAMH Na+, CaV T H Fe++Jr
H HCHBITHIBAT HX HA COLNPOTHBICHHE CHATHIO, BIABITHBAHUIO H DPasMo-
karue. I'DYHTH, HachmenEere Na, kag u CJeloBaJI0 OKHASTH, POBEO
YBOIHIHAM IHCIEPCHOCTh, HAOYXAHHE H JETK0 IEPEXOAMNIL H3 rend
B 30JIb. DATYMHDOBaHHE TAXHMX DYHTOB He NIapan30BaJI0 OTPHIATEIND-
HbIX CBOHCTB INIMHHCTOH CYGCTANIMH; IpH YBIQHHOHUE OHTYMHDOBaKH-
HBIe TDYHTHL, HachlmeHHble Na ofHapyxuBaim SHAYATOJIBHOS HAGYXa-
Hke M UX Hecymas CHOCOGHOCTH IIpHOIHIKATACH E uyao. Ipu macmme-
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HHE IDYHTOB TPOXBAJEHTHBIM KATHOHOM MeJe3s CTelleHb IHCIEDCHOCTH
TPYHTUB NOHHEEJACH, VYMEHBIIAJNOCH HaOyXaHHe H COXPaHHIOCh oiell-
AeHHe BO BIAKHOM cocTosHuE., [lpw  GHTYMHDOBAHHH 9THX TIPYHTOB
CONPOTHBIEHHS BIABIMBAKHUI0 B HHX IOYTH HE H3MEHAJOCL IIPH JIICOOM
COCTOAHHE BJAAKHOCTH H Jake HoCJe ANHTEIbHOr0 Npe6LiBaHHs B BOIe
GHO coXpanuiiock OoapmmM. IlpHuem 69JII>HI&H CTa0HAIBHOCTE MOKET
OpiTH JOCTHFHYTZ IPHE MeHDLIIEM KOJKYeCTBE BBOJCHHA OHTYMa, ueM
NpH HACLIHeHHY TPYHTA KaTHOHAMH MeHbIOeH BaJeHTHOCTH. HKaTHOH
KAdpUHA Jyvile Ho JeACTBHIO KaTHOHA HATDHUS, HO OH YCTYIAET IeHl-
GTBHKY TPEXBANCHTHOTO Kelesa. )

Baaronpusrece XecTeue mesesa OKA3BIBaeTCA H B TOM CJaydae,
BOI4 TOJABRO HYACTH OOMEHHBIX OCHOBAHHI 3aMmemena uM. Magyamubim
YOTAHORIECHO, 4TO BBeJEHHE B TPYHT 0 OHTYMHDOBAHHSA WK IOCIP
2"[0 PacTBODA COMH OEHCH Keleda B Koamueerne 13—20° oT Beca
TPYHTA MOMEOT IIPOH3BOINUTH IIOYTH TAKOe iKe JeilcTBHe, KAk W IIOJHAas
BAMEHA, BCEX OOMEHHBIX OCHOBAHHY. HA KEJIL30. OTH OIBITH IOKA3LI-
BAKT, 9TO BBSIEHNE HKegesa NeHcTBYeT B O0JaronpUsSITHOM HANDABIEHUN
Hi: TOJNBLKO HA OPHPONY T'PYHTA, HO H Ha HPHPOAY MOJYYAWMEr0oCcs IPH
GHTYMUpPOBAHHE CHTYMHHOBHO-TIHHHCTOI0 KOMILIEKCA, KOTODBIH, aacop-
OHpYHA Eeaeso, gexaeres 0oJee YCTOHUMBEIM U HEoOpATHMBIM. lloaToMy
HedoLIIHe 00ABKH MeNeda NIpH GHTYMHDOBRHHE TDYHTA, BHZHBAL He-
O00IBII0E YCIOKHEHHe H YIOPOKaHHe padoT, JAI0T cYIMECTBEHHOE YIYI-
mesHe BeeX (PHSHEO-MeXaHHIECKHX CBOMCTE I'DYHTA M 0COGEHHO IOBLI-
WawT rafuiIbHOCTD €ro Hecymed CIOCOGHOCTH B MIMPOKOM HHTEPBAJIS
BIAMHOCTH,

BuTyMHEpOBAHHE COJOHYRKOB, T. €. I'DYHTOB, COIEPKATIHX BHAUH-
TeNbHEe KOJAHIeCTBA CBOCOJHBIX DACTBODHMBIX coleil (cyasdarw o
XMOpEAE HATPHA, KAJIMA, MATHHA U KaJbliHd) BOBMOWKIO, KaK 5TC yCTa-
KOENeHo MBIIEOBCKOH, B TOM cJydYae, KorZa TPYHT OyAeT MOJHOCTHIO
HRQMHPOBAH OT BO3ASHCTBUSA HA HETO BOAB OGHTYMOM, & A4 3TOTD
Tpedyeres Xopoulee YIIOTHOHWE TPYHTOB INOpU HX GHTYMHPOBAHHH.

BeckMa Goapimioe sHaveHHe B Jeje GHTYMHDOBAHUA HMEIOT CBOH-
eTBg, OHTYMOB. 9T0 OLII0 O6CTOATENbHO H3YYEHO SIHOBCEUM.

Ilo wmecnemosammsiM  FIHOBCROIO KHARHE HeTAHLIE LPOXYRTEHI,
4 TAKMe KOKCOOGHBOJBHBIE JEeroTtL 1 OOpOBHUCKas TopdaHAd CMOJ
(B U3YYeHHBIX NIPOJAVETAX VIedbHHH B2c Koxebaerca ot 0,888 mo 1,14
BABKOCTE 10 9nriaepy or 4,8 mo 15,5 u scapHoeTs oT 0,04 10 1,39)
B mmemocyrnﬁﬂncmm’rpyHTe, colepEaBmeM dacTurl < 0,005 MM
29,4490, CcHABLHO HBMEHHIH CONDOTUBICHHE CHKATHIO H BIABIHBAHHIO H
pasMOERaHHe B BOJE, ONHAKO, HE B OJUHAKOBOM CTEIEHH. _

Conporusienye CHRATHIO CMECeH I'pYHTa ¢ OHTYMHALIMH MaTepHaja-
MH ObLI0 H3YYeH0 HAJ 00pA3IaMH: a) HeNOCPeACTBeHHO IIOCJe UX H3ro-
TOBAICHHA # yrpamMBoBru, 6) nocse BHeyumBapus upx 110—120°C 1,
B} Hall BHLICYICHHBIMH H 3aTed I[I0CJe BHICYIIHBAHESA IIOTDYHKeHHBIMU
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Ba 1 wac B Boily. PesyanTarsl MCIOLITAHRH NPHBEAEHLI B TAGIHIS
8% ¥ pHipakensl B KT ma 4 cM2.

Kak sunuo na TaGAANLL, GOXBIIee CONPOTHBICHHE CHKATHIO npu ue-
HEITAREAX HETIOCPeXCTBERHO Toche (OPMOBAHHA TPYMT HAeT ¢ noGag-
JMEHHEM  BONLI, KOKCOGEH3ONBHOTO NErTH, TOP(QAHON CMOJEBI, Ma3yTa
BHrIEpA, KATpAMOASYMa K 6utymoneyma. OpHako IpH KoGaBRax BOZBE
PYRT GHICTDPO DaspyliaeTes @ NpH 209, ee comepmagus CONpOTUBJIE-
HUHO CHATHIO MPAKTHYCCKH DARHNO HYJIIO.

pi wenmrasmax mocae BLICYIMHBAHUS BEIHIMHBI CONPOTHBRCHUS
CHATHIO HAYT B TOH e IOCISIOBATENBLHOCTH, HO B TO BpeMA EKax
IPYHT, TDHTOTORNEHHBH ¢ BONOH, BHAYHTENBHO YBEIHTHI COTIPOTHB -
JOHHE CHMATHIO, ¢ N00ABKAMH GHTYMHBIX MATEDHAJOB »TH BeJHIHHbLE
MOMTH He H3MEHHINCH.

Hpu dcomrannax o6pasnoB, FHEYTHX 3 BOMBI, OKABAJOCH, YTO TE
W3 HHX, XOTOpHE OblIM cOpMOBAHLI TOJLEO ¢ BONOH 1 mHe COIepRAIH
B celdo GHTYMa, He ORABBLIBAJIN CONIPOTHBJICHUSA CHKATHIO, 06paboTanHbie
OHTYMWHOBHEIME DOIIeCTBAMY OOHADYKHUBANH SHATHTEALHOE CONPOTHBIIC-
HHe ¢HaTHI0 H B HEKOTODBIX CAYYasX OHO GLLIO He HHEKE, a Jaxke BIIIG,
HeM B 00pasuax NpOCYNIEHHBY. TagmMm 00pa3oM GHTYMHDORAHHE, He
CRE3EIBASL BIAAHAA Ha CONDOTHBIEHHE CHMATHIO MDYHTA B CYXOM COCTOS-
HEH H IaKe 920670 €ro CHHR®AA, O4eHb CHILHO YBEIHUYHBAET €eTo B 3010~
HACHIERHOM COCTOAHEE. ITO MONOKEHHE INORAZAHO MHOI'OKDATHO H CO-
CTABIAET OOHY H3 MNOJOKETEIbHBIX CTOPOH OHTYMHPOBAHMS, Tax KAy
BCTEOTREHEEE TPYHTHL B BOJNOHACHILEHHOM COCTOSHHH O00HADYKABAT
HACTO HEYTONHCS COLNPOTHBICHHE CHRATHIO, HEDEIKO DPaBHOE HYJII0.

Henuranns BHITEIPUBEMCIHGIX  eMecet Ha CONPOTHBJIEHIE BIAB-
THEGHHIO TOKA38JIHM, 9TC J00aBREH &K TPYHTY EHIYHX OHTYMOB IIOBLI-
WAKT erc CONPOTHBICHHS BIABIHBAHHIO, -IPHYEM HaRGOIBIINE shert
noﬁym.flm pr Jo6aBKAX GHTYMA, DABHLIX 10—159/,.

Ocofienno pesro maMeruIu TO0aBEM  GHTYMa BpeMA DABMOKAHHS
PPYHTa B BONE: I'PYHT OHTYMHUDORAHHBIE pasMoxaer HECPaBHEHHO MeJ-
dexnee, yeM Gea GHTYMa, KAk ATO BIANHO U3 TaGaHLL 39.

Ta6aunga 39

CKOpocTsh pasMokanms | ngccligp%fq”acpaﬁ‘“ﬁﬁfﬁg "
Haumeunosauue O BBHICYIMBAHHS , ’ 1"0."Cy pi
" i ] -
cMecedt 10 9/, f 15 0, | 1000 | 15 9,
Lo6aBku ! A06aBKH ] 106aBKH | xoGaskn
Cpynr ¢ sogohn * 20 MuH, 15 Mun. | 20 Mun. 20 MmuH,
Upyur - 6ubusiitar- Oxouno Oxoao |3 cyrok, npu| 7 cyTok,“HO

CKuH MasyT 30 mun, ! waca [mpukocHOBe-| mMosBHINCH
: HHH paclaicsa] Tpel[HHbL

Upywr - 6axunerni
Masyr 6 qacos
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Takue me pesyaprarTor HIONYYUIINCh NPU H3YYSHHH npo. M. @uia-
TOBBIM DABMOKAHUA IJIHHHCTOIG 16PHO3EMa ¢ 06aBKAMH HOTAHEeGHH-
CEOTO OHTYMa H KaMeHHOYTOJBHOH CMOJIEL, 6pasusr, mpHroToBICaHLIE
H3 CYXO0I'0 PpyHTA C 50/O J0CABEAMH BLINICYEABAHHEIX MaTepaaJoB, co-
XpaHadn cBOIO (opMy B BOZE B TeYeHHE HECROJILKUX qacoB, TOr'Ia
Rak ofpasIbl U3 O0mHOro 16DHOBEMA B NIPONOMKCHHH 3—4 cex, TIpeBpa-
1HIHCE B GeCPOPMEHHYO Macey. O6pasmpr ¢ noGaBKaMIT 100/0 6uTyMa.
COXPAaHHJH CBOIO (JOPMY B BoZie B Teuenue 10 yae. H, HaxOHel, ¢ no-
GaBravm 20 %, ocTaBaxuch B BOZE §€3 BCAKOTO HBMEHEHNS CROCH (opMEr
H ROHCHCTEHIHH NPOH3BOJBHO JOJroe BpeM4,

Henwmrranua tex me CMeCeH Ha BOICUDOHHIAEMOCTE LOK33aJIH,94TG
oo pobaBkax 15%/, OUTYMa 4YepHozeM CTAHOBUTCS [IOTTIT BOZOHEIIPO-
PHIAEMBIM, & IDH 106aBEaX 20 Jo erg BOMOUPOHHIACMOCTD IPAKTHYCCKH
DaBHACTCA HYIH.

3sa9nTe bHO YMEHBIIANACE NDH OHTYMHDPOBAHHK U BIAOEMEOCTDH
TEPHO3eMa, a HMEHHO B oXHOM CIyYae oHa NOHASHJIACL Ha 34%, a B
A}YTOM, B cMecax GuTyMa c TAMOOBCKHM YepHO3eMOM aa 709,.

Opn 6urymupoBanmm 16pHO3EMOB mpod. DHIATOBEIM OBIT0  yeTa-
HOBJIEHO, 9T0 XOpollee Ipeccopamue 00pasnoR cyxoro 4EpHO3EeMa, 10-
CTHraeTcss ¢ GOabINHM TPYIOM, €CAH Ke OUTYMUDOBALHEIE obpasuer
CMOYHTEL BOHOH, TO 3T0 cozmaer 0AATOUDHATHLIE YeIoBHS IJIg 1pec-
COBaHHA H BCICACTBHE 5TOr0 (PHUBHEO-MeXaHUYECKHE CBOHCTBA wu3Me-
q40Tea cumbuee. HawuGostee Rercogmit oQPeRT IIPH «MOEpOM» cmocode
B CTHOIICHHH MB3MEHEHHA CBOHCTR ICPHOZEMa  IIONMyd4aeTCA IpH 1G-
0aBRAX OuUTYMa, PaBHBIX 9—12°., Torma kax OPH  «CYXOM»  cIocofe
H3rOTOBJEHHA ~— 1mpm 207, .

Ilo ucexemopammam Muimgosexoi KOJHMECTBO BOTLI B I'pYyHTE mpH
€r0 GHTYMHDOBAHHU AOMKHO DABHATLCA 6ro MaKECHMAJILHON MOJeRy-
JADHOH BAArOeMEOCTH, a KOJIHYECTBO OHTYMS HYKHO OpaTs Takoo,
4TeObl  ero  o8’eM L 06’en BOXbL cocrammann 80%, or mopHeTOCTM

E TDYHTa, CIIPECCOBAHHOTO 663 BCAKUX JA00aBOK NOX HaTpy3Eoh 30 Kl/eM2,

Kpowme JI3.60paTOPHEIX ONBITOB, IIOK, PYKOBOICTBOM apo®p. M. Tuja-
TCBA, OBITT 3aJI0KeH OHTYMHDOBAHHBIN OIIBITHBIE YY&4CTOK mHa, 4epHo3eMe.
BHATYMUDOBaHHE 6blilo TMPOHSBECHO 10 CIIOCOGY IPeIBADUTELHOTO
CMEUICHHS Ea CTOPOHE. BTOT yYacTox IIocJe HHTeHCHBHODO IIpoesns
B OCeHHIOI0 PaCOYTHIY OKa3ajicd B TPeEPACHOM COCTOSIHHH, Geg BCAKHX
PRIGOHH H KOJe.

B macrosmee Bpems ANA OHTYMHPOBANHS TPyHTa npumeHawTes
La3andnele OUTYMHUHORHBIE BEHIeCTBA, KOTOpBIE 110 DunaTtopy JOJRHEEL

.001a0aTh TaKUMH CBOHCTBAMMU:

L. Kuggne u BasKoEHIEHe HeMTAHBIE 0CTATEH, IPHMEHAGMEIe B XO-
“IOIHOM MM CJerka NOJOTDETOM COCTOAHHH, B HHX COINEDKAHUE BORLI
HOKHO OHITH HE §olee 2", GHTyMa ¢ meneTpammel 80 IOpH TeMiepa-
Type 25° He Menee 60°L m He Goxee 70%, BaABKOCTH mx 0 9HTuepy
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nipu 507 C—or 10 1m0 45. Vieabaplli Bec NoJwKeH OulTh He HHie 0,92—

G,05, norepd IMocsae HarpeBaHHs IIpH 165°
HLTh PABEOE 15—25°, W EOJHYECTBO HEPACTBOPHMOTO OCTATRA B IETRO-
nefigoM sEpe — okoso 5°, ansA Gosee NETKHX U JI0 200, nmaA Gomee
THROIBIE,

9. Chpeé EAMEHHOYTOJIbHBIC IEITH, YHoTpebiseMbie B TODAHEM
BHAG, ¢ ODIUM COIepRAHHeMs BOOBL H JEIKHX Macel] o 6—17"., Opa
ofeM KOJHY2CTEE JOCTHIIATOB 10 300°C me cBue 25 °, B BABKOCTBHY

B TEYEHHE o YacCOB MO0IKHA

110 ”:%tmepy opu 50°C or 8 mo 25.

4. AcdanpTopble GUTYMBI, IPHMEHSEMbie HCKANYIHTONRHO B ropsagent
eoeToaRuE. DBepyTea OATYyMbl HaHMeHEee BASKHE C nemerpanael Boile
150 1 BASKOCTHI0 110 XSTYHHCOMY OK0I0 45 CER. IpH 25" C.

Bogee THKeNbIe MATEPHAJB, KAk NPaBHIO, HAIOT JAydlHe Desy.b-
T8I, HO OHM TPYJHO MepeMeNInBalTCesA ¢ IPYHTAMI H TPeOYIT JHED-
PHYHOrO TIONOTpEBAHUA B TeUYeHHe BCEH OIEPALHH.

4. PasmiEednsle OUTYMBl B HACTOALISC BpeMs HPHMOHAKTCS IIak-
HeIM 00pasoM TagHe, KOTOpHIE I'YCTET €0 cpeaHeil ¢IopoOCTRIO, a TARMELS
MetedHe derekapmue. ONBTH CHTYMHDOBAHUA TPYHTOB DasHMKeH-
sy GaryMamda B Cowo3e HpoBeJeHB! B IHPOKHX Macirrafax M 110.1-
HOCTREID ce0d olpaBinBaioT.

5. DMYIbLCHA TR TOPOMHHIX Ieded AOIEAa O6BITh yeToiiguBad, T.
He AoﬂJhHa PACCHAHBATHCH MPU XPAHEHHH. Ilpn cMeueHHA © rpquov
OHA JOJUKEA CBeDTHIBATLCA, T. €. DACHATATBCA C CCARACHHEM OHTYMA
Ha TIOBePXHOCTH YACTHIL, CEOPOCTh KOAryJIALUHN ee J01EKHE OHTL TAKOMH.
qroGH  GETYMHEHOBHOE BEHISCTBO YCIENO TPOHHKEYTH BHYTDL IPYHTA

H, HAKOHEl, 4T00B GHTYM 5MYdsCHH 00/1adal] RJICAMHEMI CBOHCTBAMU.

O6mur

B mexoropux MecrmocrAx Cowsa Goabllne IUIOMARN IOKPHITH
CAHAACTHIMH TI0YBOTDYHTAMH, OPH 2TOM HEDeJKO B 3THX MECTHOCTAX
feckon A YUYUHIEHHA 5THX CPYHTOB HET, HIH OHH HMEITCA B CTONS
OTHATEHHEIX DPABOHAX, YTO IOJABOBHTD HX HEBBIOTHO.

B rakax $eCTHOCTAX, €CJH TOJBKO Ha MECTe HMEETCS IeHIeset
TOIHEO, THAHKCTHE [OYBOTPYHTH MOTYT ObiTh Yy TIEHET O0HMHUTOM.
Mpouécesl npu oﬁmure rNUH.
EHIY, B HUX OPOHCXOMAT CYIMECTBEHHEIe H3MOHOHHA KAk PHBHIECKHE,
TAKk U XHMHYECH Ci07a OTHOCATCS: TOTEDH JAeTYIAX KOMIOHEHTOR,
"creramme, HaMeHeHHe 06'eMa, 1[BeTa, HOPHCTOCTH, TBEPIOCTH, YIEALHONO
BGCA, ITACTHYHOCTH H JD.

Hox moTepefi JeTYIHX KOMIOHEHTOB DABYMEETCs! MOTEPA SHMHTECKH
CBSBAHHON BONBI BOMHEIMH AJIOMOCHIMKATAMH, IHIDATAMH menesa, BOI-
HHIMH  OKHCAMM AJIOMHHHA H Jp.; [OTeps Cepbl CEPHHCTHIM IKEJIEB0M,

3
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Korda TiiHs [OIBEpraioTed 06

PHIGOM # yriémHcioro rada EapbomaTaMil, 8 TARAe CFOpAHHS OpraHi-
YeCKOI'0 BEHmECTBA. T

IlotepAa XHMHYECKH CBABAHHON BOILI, HIH JerHAPATAIEA, ABIASTCI
HaufoNee BamHGIM HB ITAX INIPOLECCOB. [lerHNpaTalus TIHI MOMEET
RATATHCS YHe NPH 150°C = PO JOMKATHCH 110 650°C, 1pH PTOM HEI'H-
IpaTanud T[JIHH Oaie ONHIIAKOBOTO MHHEDAAOTHYECEOr0 cocTaBa Ha-
YHHAETCA M OCOGEHHO DPE3KO HpOABIASTCA He IDH OOHHAKOBBIX TeMIie-
paTypax, 4T0 OLI0 YCTAHOBIEHO Hpod. SeMATYSHCKHM, H3YIaBIIHM
MeruAPATAIAI0 KAOJHHOB.

Cormacuo [JapHBIM, IHONYYCHHBLIM HTHM  HCCHeJOBATENEM, BCe
KaCAHWEl paclajaiorcd Ha J(Bé IPYNNBL K HMepPBOM OTHOCATCS KaOJHHEBL,
[peACTABIAIIMHE C06000 TOHKOZHCHEDPCHLIE TIHHEL., OTH KAaO0JHHBI
PJAABHYIO Macey XHMUYOCKH CBABAHHON BOALI TepSIOT NpPH Gonee HUBKOH
remneparype (380—410°). Ko sTopoit rpynie ¢THOCATCA KaORMHEL, IJIaB-
Hasd Maceca YaCTHI, KOTODBIX COCTOMT H3 60Jiee KEDYMNHBIX, H B HHUX XH-
MHYeCKH CBASAHHAA BOJA YIanksgercsa IpH 60Jee BLICOKOH TeMIepaType
(oxoso 480° C).

066‘3B0?K€H)Haﬂ I‘JIHHB. HDI/I COI"DHI&OCHOBGHHH ¢ BOOOH BHOBL \iez{—

JCHHO. pEI‘H,ILpaTpreTIGH npu BTOM CRODOCTD DOTHApS TaNHI Y PasHiX

IAHH pABAHYHA H BABHCHT OT TEMIEDATYDPHI OGMKHTA M APYIHX YCIOBHIL
o gamHBM Paiica, 00e3BOMeHHBIE TJHHbLI IPH YMEPEHHOHR TEMIIepaType
600—700° MOI'yT GLITH perHApaTHPOBAHE! BOAOH mpx 200—270° B Teue-
nHe 8-—48 Yacop.

Boanple ORHCILI #eme3a TePAIOT XHUMUYECEH CBABAHHYIO BOLY HpPH
3HAUHTEJHHO MEHBIINX TEMIEeparypaX, UeM BOZHLIE aJIOMOCHIUEATEL
Peskoe majenue coiepmaHHs BOIAbI B THApaTax Keaes3s HaGIIOLAETCS
B HHTepBaJe TeMmieparyp or 150 mo 800° u HEeMHOTo BHIIE,

T'une TepdeT XUMHYECKH CBSIBAHHYIO BOJAY OPH CPaBHHTEOJILHO HH3-
EHX TeMIepaTypaX, DJIaBHAA ee¢ Macca ypaJjdercda memny 120 u 200°.

IlByoruch yriepola yIXaasieTcs B IJIABHOH Macce Memay 800 m 900°,
HO YACTHUHO YHaJdeTcsd U paHblie.

HO(}JIB yﬂaHeHHﬂ I‘HI(pa.THOI/I BOJAGI TVIHHA CTAHOBHTCH IIQpHGTQK H_.

[IpH 9TOM TJABHASA Macca 1op o s'mBaeTcyI ompm ME
IMHAMACST  MEWAY 06010, )

UaMeHenue uBeTa, Ilpu o0xHure IPOHCXOAHUT H3MEHEHHE HBeTa
I'JMH, OpHYeM Ha IBeT B CHJLHOH CTENEHH BIMAIT YCJIOBHA OGKHIA.
OG:xuT B ORKHCANTENBHOH aTMoc(epe nmaer Gojiee CBETIYI0 OKDACKY
TJIMH, UeM B BoccTaHOBHTeJdbHOM IuaMent. Ilo Buancomy npu obmure
B BOCCTAHOBHTEJNLHOH cpelle IPOHCXOLAT TaKHe H3MEHEHHSA B IBETE
IHH: Gedple H CBETIOKDEMOBEIS H3MEHANTCA B Gejble ¢ CHHHM HAA
CEPLIM OTTEHKOM, NEPeXONSmUM B CBETIIOCEDPRIN, CBETJNOKENTER IIHHE

[epexolAT B Cepble HIH KODHYHEBATO-WeITble; CBETIOKDACHLIE —
B KOPHUYHEBO-EPACHBIE H YEPHBIC,
13 TPpyurosessnus . 193
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(,nenamxe Eean iroche yranends rufpaThol BoAbt HOBHIIATL
T(al\imﬁawpy I‘.‘IHHBI, TO HEKOTODHE €e dYaCTHIlLI HAQUYHHAIT pasMar-
HATHRCH, DACIDIABIATLCA M CBASBIBATH BCI Maccy. B BuAY Toro, dato
GINIEIIHHGTRO DIHE COCTOHT He U3 OJHOI0 MHHEDPAJA, 8 H3 HECKOJLKHX,
EOTOPSI® HMET pPasiIHdHyld TEMIepaTyDy I[LIABJICHUH,” IPH BTOM Y4
CTHIL OJIHOrO H TOI'0 iKe  MHHeDP&Ja [0 EPYIHOCTH pasiddHpl (Gonce
VOUKHE CaCTHIB UJAaBATCA IPH (oJIee HUBKOH TEMIEpaType, 96M Kpyil-
fise), 1o Diuie pasMAardaeTcA He BCSA CPasy; M0 Mepe BOBDACTAHH ee
TOMIEPATY DL L}aBMH[“ eﬁnoﬁ H p»&CIl{Ik&?Bﬁ\_ HHOH Macchl TONYYaeTCs BCE
DOALINE B OHA aanomiﬂe"r HOpr STOT npouecc 'HO3LIBAETCA CLIEKAHHEM
[N T S

B pponecee chockamms o6BMHO DABAHYAIOT TPU CTALHH:

1) HA84ad0 clerRaldd, ROrAs IVIHHHCTOIO MaTepHala pPasMATYHIOCH
TAROS ROJHYECTRO, YTO €0 €le HeXOCTATOYHO IIA TOro, 4TOOL o0pa-
BOBAJIACEH CIUIOIIHAS MAGCa;

2) molmoe cOeEAHUe, BO BPeMS KOTOPOTO HDOMEKYTKH 3aII0JHSITCA
PACIIIABIEHHBIM  MATEDHAJIOM; ME&CCA, ONHAKO, MOMKET ele BLIIEpIKH-
BaTh CBOH Bec (es3 HeopMHDOBAHHSA;

3) miaBierHe, KOIJa Macea DasMACYAeTes HACTOJBKO, 9TO He MOKAT
PLIOCDIHBETE CBOETO BECa.

e KAHHS B PABMUMHBIX TUHHEX HATHHACTCH DY PABIHUHEX TeM-
NePATYPAY, B HCEOTODBIX HH2KOIIABKHX IVIMHAX, OHO HAYHHACTCH YiKe
LpH 450°, ¥ CONLIIHHCTBA #e [JAHH — OKONO 70— 800°,

Bo BpeMs CIEEAHHdA HOpbl CAHHBL BaHOJIHﬂIOTCH pdCHJI&BJIGHHOH

MAGOOHE . 1. Q’naaob;’TCH _BAKPHITHIMH,. JIDH 3TOM BeJHYHHA HOpHcT’OG”‘}I
CHILHO YMEHBIIAGTCH. “TIPH masbHeHNIeM NOBHINEHUWH TeMUEpaTyps,
CAy HeROTOPBIX TUIMH M BO BpeMs CIIeEAHWS, Name H 10 CIIeKAHHSI,
HBCHeJCTBHE BBUIIAIIHXCH Ta808 MPH DA30KeHUH COCTABHHIX aCTel
IUHHLL, Kag, HanpEMep, BCJCICTBHe JHCCOLMANHE KapOOHATOB, 0CBOGO-
HMAAOWETOCA H3 OKHCH @ejesa KHCIODOAa H AD., IOpH BTH YBeIUdH-
BAKTeH B o0pasylorT Ny3bBIPYaTOCTh, YTO B HEEOTOPHIX H3JENHAX, KAk,
HAIPUMEP, B RIMHECDHOM KHDPIHYE, CHJIBHO WOHHEKAST HX JOCTOHI-
CTHO, .
Ilpopece cHekaHES CYIIECTBEHHLIM 00pa30M BABHCHT OT BpPEMEHH
cuesasys. Hoapepras rauny oémnry Jpu_Goyee HUBKOM TeMIIepaType,
HO_TIPOZOIBETEIBHOE BPEMi, MOKHO LOCTHYDL TEX K6 pe3y.JII:TaTOB, EOTO-
pre 110.)‘157%101‘@51 npu Gomaee Bblccmoﬁ TeMHeparype HO OOMRHT IpOOI-
amwcﬁ MEHLILe,

Ofipaaos&gne MHHEeDAJAOB HKpoMe yrasaHHBIX mpoueccos,
B IOIHS B neproj CHeRANHSA HpOHvXOHﬂT XHMHYECKHE IPOIECCH], B PEBYIb-
TAT® ROTOPLIX xgooxzrmaxor TIOBBIE MEHEpaJB; HaHOOJNee 9ACTO HZ BHOBb
BOBHHEIINX MHHeDANOB HAGTIONANCH CHIAHMAHAT, a TAKKe MYILIAT.

IlnaBneH e, llocae modHoro CleKaHHA ¢ MOBHINEHHEM TeMIepa-
TYPE THHUS HauMHReT IVIABHTHCHA, Tak EAKE BCAKAA IJIMHA mpeaeTa-
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BJAET C006I0 TI'OTEPOTSHHYI0 CHCTEMY H3 pDABSIHIHBIX MHHEDAJOB ¥,
NPHTOM, NABHOH CTENEHH IHCHEPCHOCTH, TO HEJAL3A NOBODHTHL 00 Ompse-
JeJeHHOH TOoYEe IIABIEHUS TAUHBI, 2 TOJBKO 00 HHTEDRAJge TEMIEpa-
TYD, H 34 TEMIEPATypy MIJaBISHHA IPHHHMAETCA T4 TEMIEpATypa, IPH
KOTOPOH IJHHS He MOKOT COXDAHATEH CBOGH (POPMEL

TemnepaTypsl LAABICHAA TJIHH BECHMA DABIHUHBL [UIHHLL, ILIABA-
muecsa IPH OYEHbL BBICORUX TeMUIEPATYpaX, Boille 1600° wnasniBawTCs
OI'HEeYIODHBIMH TJIHHAMH. Hexompme BEIMECTRA, HAaXOAAMHECS BTJIHHE,
IIOHURAIOT €€ TOYKY ImaBJIeHH’ﬂ T RO T B A BT RRe e T IA B M
U K HUM OTHOCATCSA. ORHCEH™ WeAeBa, OKMChH. @HBHIEE% OKWCh Maruusd,
MeJOYH H Ap. Biumsane muaBHed Ha TeMIePaTypy OAABNoHan i
Paticof™ (I)opMyanyeTeﬂ Tak: «lIpH paBHLIX NPOYHX 0GCTOATEILCTBAX.
TeMIepaTypa IJaBIeHHs DIAHHAH IPH HOBBIUIEHHU COIEp:HKAHHUA IIIaBHEH
nadaeT IPONOPIHOHANBHO O6UEMY WX KoAHdecTBY». [lelicTBUTEIHLHO,
B TUVIHH&X OMHEYLODHHIX, UJABANINXCA OKOJO 16407, comepEanue IINAB-
Hefl He IpeBocXomuUT 2—3%, B TIJIHHAX Ke KHPHHYHEIX, MMEIOIIHX
TOMIIEPATypy MHAaBJeHns okogo 10907, mx comepmures 12—15°,, Ho
eCJH B 00meM TOYEA INABICHHS MOHHKACTCS II0 MEPS YBOJIHTYCHHS
IIaBHEH, TO HY¥XHO HMETH B BHZAY, YTO He BCe IIaBHH B\bISbIBaIOT onu-
HakOBOe TIOHMIKEGHHE TEMIIEPATyphl nmaBmeHM_ L,

116 HesAe MoBAMHAM JloMaHoBHTa, 6o Hp'GH:aBozLHTb OG®UT TpH
TeMIlepaTypax He Beime 1000°, To moGaBEM K TAHMHAM IIABHEH B BHIS
coyiefi Na,CO, CaCO, u FeSO,7H,0 ue aanT 6IaronpHATHEIX DE3YIb-
TATOB.

IoGaprn Na,CO, B konmyecrtse 5 u 10 loo XOTA H CHHIRAOT
TeMnepaTypy‘bémHPa HO B TO e BpeMsi YMEHBIIAHT 06 €MHBIH Bec

I'DYHTa, YBOAHIHBAIOT €U0 THIPOCKOIIHYHOCTH, BJIAT0EMKOCTD, IIOHHIKAICT
e

MAXQHHYECKYI0 NPOYHOCTD.

,[[oﬁamcu‘;ﬂaﬂe 3HOTO KYIOpOCE, YXYIINAad Te ke CBOHCTBA, B TO. KA
ppeMs He BBLI3HIBAIOT cﬁﬁ\meﬁm""r‘emneparypm 00HHTa.

[oGaBrn yIJIERHANOTO RANBUEA ™ B KONHYECTES 5", XOTHS H Jai0T
HEKOTOPO® yJIyulllenre (QHBHYECKEHX CBOHCTB, HO OYSHb HeGOJLIIOE,
TOMIIEpATYpa O0EKHIa He CHHEALTC.

KpoMe wHamwuusi njaBHed H4 TeMIEpaTypy I[TaBACHUS BIHSET U

AHCNIEPCHOCTDL IVIMHDBL, & HMEHUO — ¢ YBGJH/I‘IGHHLM JrIQQQQQgQ&LH HOEH-

HaeTes TOUKA TIABTGHHA. Paffc HAGTIONAN TAKOe SBIGHIE — 0G0M-

SHOHHBIH KHPIHY ILTABHICHA HpH 1730°, mocse e pasipobieHms ero o

2epeH, NPOXOLAMUX dYeped cHTo B 100 Mem (CHTO ¢ OTBEPECTHAMHA
B 0,066 MM cooTBETCTBYET 200 MCHI), IPUTOTOBJEHNELIC H3 3THX BEpeH
KOHYca IJABHJHCh IpH 1610°, T. e. TeMIepaTypa NIaBleHHd, BCJEN-
CTBHE YBEJHUYEHHS CTeIEeHH NHCIePCHOCTH, yraJda Ha 129°,

O6Mur rpyHTOB ANA NONOTHA TPYHTOBbIX Aopor. Mccaenopanms
HOPUMEHEHHS O0KHIa CAHHHCTHIX I'DYHTOB I YAYUMISHIA IDYHTOBHIX
mopor magarel Optmm I SemarqsHerum m B, Oxorummiv. [ns omwrra

193

N S i o TR A BT R S AT




-

BN BBATH 1B IARLL: OlHa — OIHEYHOPHAA JATHHUHCKOI'O NPOHC-
EORAOHAA H ADYTas — MEHOS MIACTHIHAL — ¢ nopore Kpacromap-Horo-
MEIACTOBCRAS.

Ofe range 6L 060RKeHLT IIpH TeMIepaTyps 500—700° B TeYeHUE
ontioro gaca. Ilpu ofure rammby CYIMECTBEHAD MAMEHHINH CBOH CBOK-
T - JMAROCTE B HEY Upoata M OHHM cATATHCH BOTONPOHHIACMBIMH.
o BennacTHImG Tax, rauna Ié;p‘ac;loz(apo-Hoﬁom;iiﬁao*msd}taﬂf’HmeB-
M B R ETECTREHEONM BHIC NAACTHIHOCTD — 16, mocie ofmmra cmeda-
MACh COBEPUICHHO HONJACTUIHON, 9HCN0 IJMACTHYHOCTH B Heli yraJgio
o 0,9, .

Tloene ofmura, nis spscreans YCTOHYUBOCTH IPOHCIISAMNE B U~
HAX M3SMEHOHHH, oMY B TEYEHHe MecAla HaMaYuBANHCH B BOIe, Yepes
MECHI] TIHES © nopor‘ri"Rp‘e’tCHo’xap»HOBOMHHIaCTOchaH HO AMeJa OaiKe
HAMEROE Ha BOCCTAHOBIEHHE CBOHX IIPEHRHHX CBOHCTB, y IJHHH K8
ARTHHHHCROA €BOHCTBA OTYACTH BOCCTAHOBHIINCD, HoaTomy 0Ha 6BLTa
HNOABEPIHY T ABYXUACOBOMY OGMUTY IpH Tof me TeMIIePaType, Eak o
B NepELE pas, B II0CIe 3TOT0 ee IJIHHHCTHIS OBOI‘;ICf{fI};a:’hHEVrvBOCCT‘a,HaBJIH-
BANHCD,

- ot RSy G - iR % i

T i it e

o A 55 4

Hoeme [PeNBAPUTONLEBIX HA60PATOPHEIX HCIBITANME OILITL 1o 06-
WHTY OLIH NepeHeceHH Ha OHLITHYI0 MOPOXKY, T'le OLUIO MOCTPOSHO
IR YYACTRA! ONHH U3 060RIKEHI0H JNATHHHHCKOH I'VIHHH H Jpyroii —
HY TOH JKe TIHHE, HO HEoG0MKeHHOMN.

Otwur mpomssomaca CACAYIONIMM 06DaB0M: U3 EYCKOB [JIMHEI ne-
TANACH 1€9h THIA OCBIKHOBEHHOHN HAIONbHON fTeqs, B 3TY I6YL HAKIA-
AWBANHCE JpoBa, M ofwur HPOHBRONUICA B TeUeHHe 2—3 nueft 0o
6 wacor., Jlna omwrra Goina B3ATa BCA IJHHA H3 €YK, XOPOIIo Ie-
DEMEINANA ¥ H3Z Hee cleJaHa ONemIa OIILITHOrO yuacria.

O6mur rmn CYIECTBERHO YAYYNIHJI CBOHCTRA IDYHTOB, KK DODOMK-
HOr0 MarepHada, H 3TH H3MCHCHHS COXPaHHIHCE B TeUYEHHE OCeHH U
CHEIYIOMeH BOCHLL

Ttoznnee Mockoperoi ZOPOEHOH HCCTCTOBATEONBCEON CTANIHEH non
PYEOBOACTROM npod. Ouaatosa HIPOU3BEEHE OLIIH UCCICTOBANNAA yedo-
BHE 00mmra HOYBOIDYHTOR, HAHOONGE DACIPOCTPAHEHHEX B LeHTPAJIb-
HO# wactn Copoza,

HKpome Na60PATODHBIX HCCACTOBAHHH, CTAHUHEH OBITH 3aJ0MEHbI
OLHTHNE YYaCTEH HA Jopore.
Jadoparoparre HCCACNOBAHNAA BEIHCH HAJ TPeMA TPYHTAMH BaJyH-

HEIM Qrﬁg@;@%f MECCOBHIBRIM, CYTIHHEOM H MOKDOBHBIM THEENBHIM CY-
LIHEROM,,

= PDYHTEL Grimn 0GOMHeHb B THIeJbHOH meqy npn 400,800 u 1000°,
LGPBOM Cly9ae TDYHTHI HMeNH Cierka POBOBATLIE HBET H DHIX-

Y0 BOHCHCTOHOHIO (e UDHBHAKOB CIIKAHHA; BO BTOPOM CIy4Yae
CUE HMENH KOPHIHeBHY aBOT H HPeNCTaBNANH coGo10 IOy CHeRINY 10CH
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Macey, uMeBmyio TBepnoets CIa60T0 EMDIIHYA, U B TDETLEM—IIBET GBI
EDaCHOBATO-OUOTOTOBEIH, W Macca Oblna MECTAMH CHTaBieHs u nepe-
obommena, TBepaoeTs atoro IpoayKTa OBLTa BHIUE TBEPANCTH XOpo-
1Iero KHpHHYa.

T'pynTer nocxe oGummra, upu 800° emenanuch GoJiee TecaIaHLIMH, HO
KOMHYECTBO ILITGBATHIX YaCTHIL 0CTaBaJIOCh B HHX O9eHb Goanummm. [lpu
9THX YCJOBHAX OGIKHT'a B TDYHTaX, KEPOMe TIDAHYJIOMETDHYGCKOTO CO-
CTaBa, CHILHO HBMEHWIHCEH I ¢reuveckne cpoticTra. Tar MaKCHMANDL-
Had THCPOCKONMIHOCTE (troMrreepmerey) “yHENE Ha 8090, maaro-
eMEOCTH Ha 25—30°l,, u onu CIeJaNuCh BO‘}IOIIpOHHU;a‘eMbIMH.

8mﬂr>9§0ﬁqma TDYHTa COXDAHSMINCh H I0CAe TOrO, KAk OHH HAXO-
TUJHCh 10T BOJOH B Tedeiiiio ABYX Jer. T s v

Ppymrer, 060HKeHHbIC PR 100, FERaTia IPONYKT GOJNeE BBHICOKOIO
Ka4ecTBa, Tak kak IIpH 5TOM IIOYTH HAIleJI0 CHeXAJIHCh W JaCTHYHO
CITABIATHCH NBLICBATHE H TIHHHCTLIE YaCTHIBL, HO, KAk OEa3aJI0Ch,
OTOH TOMIEPATYPLl B HANOMBHELX levay IpakTHYeCKH JOCTHYS HEBOR-
MOKHO, BCIGICTBHE CJRIEOM GOJBINONK 3aTDATH TOINHEBS,

Hono6unie me HCCNENOBAHHA GRINH TNIDOHBEENOHE! CTRIIHACH Han
TYMYCOBLIMH T'ODHBOHTSMH Y8DHOBEMOB I APYTHX 10YB; IIPH 5TOM BO
PCEX CIY9afAX DesYJbTATH IIOMYYHIIHCEH OTPHUATEHbESS. ['yMyconnie
VODHBOHTHI NDH HENOMNOM OGKHIAHNY OGPABOBHIRAMI JEIKEYI0 yIiH-
CTYI0 Macey 0e3 NIDHSHAKOB CHEKAHHA o IT2BJCHNA MHHEDPAJILHON
4acTH, IDH IIOJHOM IKe BLINODAHHK IryMyca oOHH IaBadd Maccy He
CUSKIIHXCA B KOMKH IVIHHHCTO-IBLIEBATLIX JacTHl. Boxee Grarompast
HBI® DEBYJIBTATHl NONYHHINCH LIPH O0GKHIe CAUTOTO» 4EDHOBEMa Ha
CoseproM Kasxaze.

Kpome T200PATOPHLIX HCCTeNoBaHul, cTaHuuel mox Mocksoil Ha
Tafnaurom TDAKTE, MPOTETalOiIeM 1o TOKDORHBIM I'AuHaM, OBIIH 3aJT0-
JKOHBI ONEBITHBIE yuacTEH. [lopora, YIYYHEHHAA OGKHTOM, UpH Ipo-
B€N6 0CTABANACH DOBHOH, IaBala Kodeio me Goiee 7 cm m OBICTPO
HpOCHIXaTa, IPOE3] 10 3TOH HODOre Ghil J0rYe, 4eM 1m0 cocegHeMy
YIACTRY, YAYIMECHHOMY IIECKOBAHHEM, H 110 ZOCTOMHCTBY NPHOIMKAIICS
I IDaBHUHOMY yd9acTRy, SATOKETHOMY DATOM ¢ 0GOKIKEHHLIM, [lna oey-
WIECTBICHHA CBOHX ONLITHHIX paGor, CTAHUHEH ObUIA  paspaboTaik:
TEXHHYECEH® CHOCOGH OGMHIa IJIHE K KOHCTDYKITUH HAIIOABHBIX Iewei.

Ha ocnosannu naGoparopmmx HCCTeNOBAHHMN, HCHHTAHHE Ha OILIT-
II0H CcTAHIHH W HAGIONCHHE R, LOBEIEHHEM NODOKHEIX Y4acTEOB, moj-
BePriouxes OGIKHIY, MOMHO IDHITH K CHEAYIOIHUM BBLIBOIAM:

1. OGKHIOM MOEKHO YIYIMHTEH BCAEYI0 TIHHHCTYI0 NODOTY, MaTe-
DHAJ KOTODHIH IACT BAMETHOE CHEKaHHe He Boimie 800°. I'iupw,.cnegaio-
muecd Ipu 06oJee BHICOKUH TOMIEDATYD®, NIpU OGmuUre B HATIOIBHBIX
nedax OyAYT DaBaTh GOJBINYIO YacTh HeR0000H KeHHOr MaTepHasa, 3a-
IMHIIEHHOTO TOJBED CHAPYEH GOOEEOHOH EOpPO1EOi,
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2, Magapr mator npu o8EATe B HAMONLHEIX I8YaX NPHTOMHBIN MaTe-
pPHAS, BCaH MARCHMANBHAS MX TIHIPOCKONHYHOCTE (mo MHTYepInxy)
noxEaeTed Ha 907 (Puaaros).

['pynropas gopora, YTy TIeHHRAA 06MUIOM, 110 ;xepnm?m npod. duua-
10BN, HMBET EOpY, GHCTPO HBHAIIMBABLINYIOCS LpH obmure. 1o pac-

Hgram cnpod. PrIaToRE 38 6—F MECAUER NPH T ABHKEHUH 10 opore

100 rpy#esmx NOMBOA B CYTEH B IIEPHOI, CBOSOIHEI OT CHera, 060H-
KeHgan Kopora Tepaer caod B 1,5 eM. B mouckax yMeHLIIOHHS H3-
#oca, Kopst upo. OHIATOBHIM ObUIH MOCTABNEHH! OIBITHL M0 IPOCMANH-
BAHIIO IPOAYETOB OGKHIa BO BPEMA CaMOTO IIPOUecca OGIKHIa HpOXYk-
oM 6YX6H HeperonkH Jepesa; TAKOH IPOCMO IpeIOXpaHAeT 060MK-
MWonHpi mMarepuan or werupamHA. Ilpocmoa mpod. Dunarop pekoMed-
AYer NPOHZBOJAATL B YCHOBHAX HEMNQJHOr0 CrOpalHd BHOBh 3arDYiKEH-
HOr0 B HeYh TOIJIHBA.

Briensiomyecs OpE 2TOM MMapoo6pasHble M KHIKHe NMPOAYETH -
CYXofl [OePeroHEH JepeBa NPOIUTHIBAIOT EOMbS, H3~ KOTODPLIX CJIOHKEHA
Hedh, NPpoCMaJKBAOT HX U UPHARIOT Macce JepHH IBeT,

M3ectirosaHue

Yrywnende rOMoECTEX TPYHTOR, EAE  JODOKHO-CTPOHTEIBLHOTO
MATepHANIA, MOoEeT OLITH NOCTHIHYTO HX U3BECTKOBAHHEM. HacKoJLEO
WAMBHATCS (PH3UKO-MEXaHHNIECKHe CBOHCTBa I'PYHTOB IPH H3BECTKO-
wanny, Buscmeno B. fxopcrm.

B omerrax SIHoBeROrO IJMIHMG CMOIIHBAJNAChL € PA3HBLIME KOldHYe-
ersaMa (8, 5, 7,5 m 10%,) ramenmoli mseecTH. Tak Eak B BODPXHHX
CROAX II0YBH CONEPIKHTCA BHAYHTENLHOE KOJHICCTBO YIVIGKHCJIOTH,
KoTopas OyJeT BCTYIAThL B DEAKIHI0 ¢ IalleHoM H3BECTHIO, NaBasd yrie-
FHCMHH Kadblni, W TeM HNOBHIIIATL CBOHCTBA H3BECTH, KAk IEMEHTa,
T0 HacTh 00DPABIOE MOENTE CMEITeHH UX ¢ H3BECTHI0 HACLIMAIACH YT JIe-
RHCNOTOH, '

Ozaranoeh, YTo NoBABRH H3BECTH YMOHBINAJH COIPOTHBIEHHE CRA~
THI, NpHYeM 100aBkn (63 HACHIIIEHHSA Yriaekucjorof cuiabmee. Tanoe
Aprenne opop. DuIaTos 06’sHCHAET TOM, 4TO 06pa3lbl HCHHLITHBANHCE
EGROPe I0CJe HSIOTOBJASHHA, M B HHX H3BOCTDH, KaK IEMEHT, He IIpe-
fApna esoux cpofiers. Eeawm ixe ofpasiuaM IaTh IOCTOSTE HPOTOIMKH-
TOALHOE BpPEMS, TO CONPOTHBIEHHE CIKATHIO yBeaMuHBacTed., 'Tax, 1o
onterraM I'pofnunkoli, IpH H3BECTKOBAHHE THAMKEN0 CYIJHMHHOTO YOpHO-
B36Ma, HMERBIIEN0 B ECTEeCTBAHHOM BHOE COIPOTHRBICHHE CHATHIO 34,5 KI
Ha 1 ¢M* OHO IIORHICHJOCH Ho 60 Br Ha 1 eM2, a mocre cTOAHUS
B TOUEHHG 7 MOCHIEB, 06pasNEl YBeANTHIN COIPOTHBICHHNS CRATHIO OIS
Ha 64°/q, .

Hanee wuapecTroBaHMe BHAYNTEILHO YMOHBIIMIO ILIACTHYHOCTD
MIMHEL, B IpH H00aBRAX HBBECTH (23 HACHIDIOHMA YIISKHCAOTOR DIHHA

CTAT8, HeUTACTHYHOHN,
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Ocobentto cumpioe mamsmie oxasasio U3BECTKCEALHE A DASMOKA-
HUE TDPYHTOB, NIDH 5TOM HAHGOJBIIH aPderT monywmica mpH HoGas-
Kax u3BecTH B 5, ¢ HOCJICAYIOIMUM HACHINIEHHEM  YIIeKHCJIOTOH.
OGpasen mpu Taxoi 06paGoTke Das3pyIANCA TOIBKO Jepes 96 gacos, i1
TO TOJBLEO HOCHEe TOrO, KAK Ha HEro Gnlj, HaHa, HocﬂeﬁOBaTeﬂbHo ;na
rpy3sKa B 1 Er' B TeqeHne 10 gac., & 2 KI' — B TegcHHe 8 YacC. ¥ B 3 KM —
B TegeHUHe 2 ygc.

Haxonern, cymecrsennnm 06pa30M U3BECTEOBAHHE YMERBIIAET IPHIH-
HaHie TPYHTOB, MaKCHMAJbHO® IDPHIHNAHHE B OIIBITAX IIPH H3BECTKO-
EaHHH YMEHBINAJOCH B 1IBa, Ia3a.

Kpome JTaG0DATODHBIX ONBITOB, BIHIHHE U3BECTROBAHMA GLITO H3Y-
9€HO Ha ONMTHOH Hoposkxe (B. Oxorun). Ha HOpPOKKES OBIIM BaJ0MKeHDI
7iB2 Yy4aCTE& H3 KeMOPHHCEOH IJIHHbL Omun yuacTor 6o H3BECTKO-
BaH 50/ ralmeHOH u3BecTH (pacuer ma Ca0), a ma Ipyrom Geuia o-
AOHCHE, €CTECTBOHHAA IJIKHHA. Pe3ynnraTh NpH HCHLITAHHH NOKA3aJH
UTO IIPH H3RECTROBAHHHE JHIIKOCTL B EeMOpHHCROH TavHe YHH‘ITOHCH-’
JaCh COBEDIICHHO, W TPYHT K KOJIECAM HE OPHCTABAN, HO OPH GOJBIIHX
BIQIHOCTAX KOJEA MOTyd4alach TIYGOKaL. Otecwoma Bazgwmo, 1ro €oIpo-
TUBJICHHE T'DYHTa 06pa30BaHHIO neopMaluil IpH HEBECTKOBAHHH YBEJIH-
UHBACTCA HENUCTATOTHO.

Ilozanee ombite ¢ HU3BECTKORAHHEGM OBIIH BLIHECEHL! Ha Jopory
Hog IlcrosoM 6oin 3aiomen OLBITHBIH YYACTOK, Ha OTACJIBHBIX OTDGB:
EaX KOTODPOro Iambl GLIEH MOGABEH HZBECTH B 5% 7%, 109, (u3-
BCCTE B BHAG HBBECTKOBOTO MOJOKA, ROTOPOE 3aTeM IIepeMeIlNBAJIOCH
¢ TPYHTOM JHCKOBOH GOpOHOH, IoCae gero IPOUSBOAKIACE ITPOHIH-
POBE&, JODOTH H YKATES 3-TOHHLIM KaTROM), TONMHHA VIYVYMeHHOH
HacTH paBHANach 15 cu. I'pynt ecrecremsoro YYaCTKA HPCHCTABAAN
€006010 IJIHHY. ' ‘

Ha omerraom yuaerse 6nomu YCTAHOBICHBI CHCTEMATHYCCKHE HAGIIIO-
ZeHHA ¢ 15 ceHTabpa mo 10 ®0A6DPA H ITPOH3BOTUIHCE H3MepeHH KoJekl-
HOCTH, BISKHOCTH I'DYHTA Ha DABHHIX TIYOHHAX H OIipe/IeJIeHHe IIOT-
BHOCTH NOBePXHOCTH HOJOTHA YIADHHKOM, )

Cpennas ray6uma koed 3a Ha 00086 MBIi ﬁepﬂon Ha DaBIBX y4a-
CTKaX Oblla TAKOBA;

IidHa ecrectsed”as ., , , , ., , 6,5 cm
. .65 ¢

»  HU3BECTKOBaHMHas &Y/, . , . . . , 31 ,

4 A 1 5

» » [ X
» T, 10, ... ... .38 ,

KomelHoeTs Ha H3BCETKORAHIBIX Y9aCTEAX B IEPHON MeENY 15 ceps
TA0pA H 15 ORTAGDA OHIa BHAYHTENDHO MOHBING, YeM Ha €CTeCTRLH-
HOM, HO 3aTeM, II0 Mepe pPasBUTHY PaCIyTHNLL, KAYECTRO BCEX YYACTKOS
YEXYAMAJI0Ch H B MOMEHT HAHGONLIIEH DPacCIOYTULE COCTOAHUE KAk
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HABOCTROBARKEIY YUaCTEOB, Tak M OGCTECTBEHHOr0, OHIO OTHHAKORO
NI0z0e, -

OnuTaEe y9acTRH MOKA3QJM, YTO HW3BECTKOBAHME CORDATHIO CPOK
paclyTAIOEL Ha JIOpOLe, IpH BTOM YTIOEEZ TAkMX YJaeTKOB, BCAEN
GTBHE  OTCYTOTBHS Ha HHX JHIOKOCGTH, Jerde, TeM Ha IPHPOLHOM, 0XHAKO,
HABBCTEOBAHME CAMO IO cefe He HACTONBKO YJAYYINAeT I'DYHTHI, 9TO6L 31y
Mepy MOMKHO ObLI0 CYETATE PAJUEATIBHON, M IIOTOMY OIHO H3BECTKOBA-
HHE Tpoesmed 4acTH JOPOrd HeoCX0QuUMOro s(¢QerTd NaTh He MOMKOT.
Fenn  copMecTHO ¢ H3BECTROBAHWEM NDOUSBOIMTL H  IIECEOBAHHE
TGPOTH, T0 YAYYIICHHe TOXHMYCCKUX CROHCTB JOporH OyZer GoJee

CYILecTBEHHO. HDHMGHQHHG HU3BOCTKOBAHHA IIDH OJHOBPEMEHHOM IIECKO-~ -

BUHKK €6 BHIOZHO B [BYX OTHOWIECHHAX: 1) HoGaBry IecKa IpH ITOM
MOUEHO BHAYHTENBHO YMCHBIIHNTD U 2) NOPEMOIIHBAHHC Ii€CEA ¢ TUIMHOM
{onepauna oveHb TPyAHad) Gyier Gojiee JErKoe H paBHOMEDHOE, TAk KAk
FREEA NCCHAe H3BECTKOBAHHS CTAHCBHUTCH 00Jee PLIXJIOH M HeJHNKOil.

Eens y3BeCTROBAHHE INIHHHCTHIX TPYHTOB HE LAeT palHKAJbHBIX
YyaywmeHn g% cBOHCTB IDH HCHOJB30BAHHU UX KAK MATeDHAJA JODOE-
HOH OJeMIE, TO COBCEM IPYroe IMOJYdaeTcsl KOTLZA OHU  SBJIAITCS
HOpomEEMA ocEoBaRuAMU. [oGaBkn 39/0 H3BECTH K DIJIHHUCTBHIM IPYyH-
Tam, oo onsraM Oxoruna u JIHQIUEN, 7elaloT HX COBEPIICHHO HETYB-
CTHHTOSLESIMH K BOJE — H3BECTKOBAHHBIe 006pasinl, HAXOAHBIIHEC
B BOJNG B TeYeHHe HECKOIBEHX MECALEB COXPAHUIH CBOX (OpMY Ges
KOARHKX H3MeHeHH#; HCHOLITAHHBIe 3aTeM B BONOHACHIIICHHOM COCTOA-
HHH OHE 007alalii CONPOTHUBICHHEM CKATHIO OKONO0 5 KI/CM 2 H COIpO-
THEACHHEM BIGBIHBAHHEM OKOM0 6 Kr/cM2. ITH JaHHLIE [OKa3BLIBAIOT,
970 HBBECTROBAHHLIE DIHHHCTBIE IPYHTH GYIYT BIOJHE YCTONYHBLIMH
JOPOMHLIMKE OCHOBAHHAMH, [a#e NPH CAMBIX HEOJArCIPHATHLX THAPO-
JOTHIECEHUX  YCIOBHAX.
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