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5.1. Haznauenue u kiaccupuranus
npoueccos

Jlpob.ienme — 570 NPOIECC YMEHDILCHHS PA3MEPOB KyCKOB M0~
JIE3HBIX MCKOTIACMBIX 1YTCM PAspylieHusi HX JCHCTBHEM BHEIWHHX ]
CHII, IPEOJI0NEBAIOUIMX BHYTPCHHHC CHJIb CUCTUICHHA, KOTOPHIC CBSi-
3BIBAIOT MEKLY COGOI YaCTHILLI TBEP/IOIO BEIIECTBA.

To cBOEMY TEXHONOTMUECKOMY HATHAUEHHIO PAIAMYAIOT TpH
BH/A MPOLECCOB APOOICHUS:

camocmosmensioe — MPOAYKTE APOGICHHS ABASIOTCA KO-
HEUHbIMH (TOBAPHLIMK) 1 HE MOABCPraloTes Aanbiiciiwedi oGpa-
GoTke. Hanpuiep, Apodaehie yriiei, ropHbiX OO JUIA TosTyve-
Hust welns 1 p.;

n0020moGuUMenbHOe — TPOAYKTHI APOOACHHS MONYHAIOT 3a/1aH-
HOW KpYNHOCTH W NOJBEpraioT nocaeayiouteii nepepadorke. Ha-
aprMep, ApobacHHe Pya AN TOCICAYIOUEro 000raleHus;

usBupamenvioe — O W3 KOMIIOHEHTOB MaTepHata OTHtIa-
CTCH HESHAUMTENLHON NPOUHOCTHIO M paspyuiactes sdexTupice
JIPYTOT0, € HX TI0CE/YIOUHM PasJICCHHEM T10 KPYHOCTH.

Tlpi 0GOraIEHHH NONCIHBIX HCKONACMBIX APOGICHHE W W3-
MEJIbYCHHE IPUMENSIOT JUIS Pasbe/uienns (PACKPLITHS) CPOCTKOB
TIOJIE3HBIX 1 NOPO/HBIX MHHCPAIOB, COJCPKAUMXCH B MCXOHOM
CBIPbE,  JIOBE/ICHIS HCXOJHOTO MaTepHaa 10 HCOGXOMMOI Kpyhi-
HOCTH WM IPaHyJIOMETPHYECKOrO coctasa. Ilpeneibl Kpymmoctu
JPOGSICHUA M HIMCBUCHHA ONPE/ICNAOTCH PA3MEPOM BKPATLICHHO-
CTH HIBACKACMBIX LEHHBIX MUHCPAIOB. JTa KPYIHOCTh YCTAHABAN-
BACTCH ONBITHBIM TYTEM LIS K&XKJI0TO TOJC3HOTO HCKOMAEMOTO 1IpH
MCCICIOBAHMN €r0 Ha 060TaTHMOCTB.
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Knaccudukauns npoLeccos M ApoGHILHO-H3MEILUHTEALHBIX
MAUIMH OCYLUECTBISCTCH 110 COCO0Y paspywieHus MaTepuasa, KoTo-
Phlii ONIPEJICAAETCA BHAOM HCTIONB3YEMOi /A PA3pYLICHIS IHCPIHH,
Pasnuuaior caeityioue cnocodu:
 Mexanuueckuil, OCYWECTBASEMBIi 32 CYET HCMONB30BAHMSA 0
MEXaHUUECKHX CHIL;

o nHesvMamuueckuil (63pbi6NOI) — WCMIONL3OBAHUE OHEPIUM
napa WK CKATOTO BO3YXA;
o nexmpoeudpasuecKuil,  DACKMpPOUNRYILCHB,  Y1eKmpO
mepMuueckull — WCIONL30BAHHE HIEKTPODHEPIHIL;
© @podunarueckuii (cmpyiinbiil) — UCTIONLIOBAHNE SHEPIHI
| CTpyH ra3sa, pasrOHSIOWEH KyCKH MaTepuana nepea ux
‘ CTOAKHOBEHHEM:
* YABMPA3EYKO6OIl, OCYWIECTBISEMBII 32 CUET HCTIONB3OBAHHA
HEPI YAKTPA3BYKA, BHIBHBAIONICH Pe3OHANCHbIC KO:1CHa-
HUSH B KyCKAX MATEpHAIIa M UX PaspyuicHie.
Ha ropio-060raTHTe IbHbIX PE/NPHATHAX MPHMCHACTCH B OC-
{ HOBHOM MEXAHIUCCKHTE CHOCOS APOGICIIA 1 HIMEbUCHUS.
Mexannuecknm ApoGicHHeM HA3BIBAIOT NPOIECC PaspyieHHs
YACTHIL TOPHBIX TOPOJL 071 ACTICTBHEM BHELIHMX MCXAHHUECKHX
YCHIIHIi JUTA TIOyMEHHA NPOJLYKTA 38/1aHHOM KPYIHOCTH.
JlpoGumocts spasercs 0GOGIIAIOWNM  TaPAMETPOM  MHOTHX
i MEXAHHUECKHX CBOMCTB TOPHEIX TIOPOZL (YMPYFHX, HPOMHOCTHBIX,
IUICTHUCCKUX M JIP.) M BLIPAKAET SHEPrOCMKOCTh polecca Apod-
SICHUS 1IOPOJLBL.
B 3apyGexiioi npakTHKe APOGHMOCTH OMPEACIAIOT OMLITAMH
| 110 Pa3pyICHHIO CAMHMUHBIX KYCKOB YJapamu [ajlaiolux rpy3os.
To BHICOTe HX MajCHMA M MACCC PACCUMTHIBACTCH YAapHas cuia
! ApoGiIeHis 1 110 Heii onpeseaseTes Hiaeke pacotst Wi Tlo Metou-
ke, paspaGoTatoii B MexaHoOpe, JPOGHMOCTL XapakTepu3yercs

JABYMS MIAPAMETPAMH: HIAEKCOM UHCTON paGotsl aposuieHus W, -
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MepoB (HanpUMEp, KOHYCHOI ¢ AMaMeTPOM ocHOBaHus 1poGsuero
Konyca 600 Mm). Tlo BpemenH ApoGacHins, Macce HCrOb30BAHHON
JUIst OnIbITA TPOGEI PYJIBl M NOTPEGIICHHON YHEPIHH PACCHHTLIBACTCA
VCABHBII PACXO IHCPIHH, 3aTPAUCHHON TOALKO Ha ApoGaenue (Ge3
YUETa JHEPIHH XOI0CTORO XOAA), H ONPEAEISETCA JHAUCHHE HIIEKCA
WHCTOH paboThi ApoGaeHus.
MHTEHCBHOCTS TIPOLECEa APOGACHHA XaPAKTEPUIYETCH CTeric-
HBIO APoGIIeHHs. 0
Crencnb Apobenusi — TOKA3ATeAb, YKA3HIBAIOMMF, BO
CKOJILKO pa3 B pesysibtate ApoGieHHs yMeHbIHICH pasmep HauGo-
J1ee KPYIHBIX KYCKOB 110J1€3HOr0 neKoraemoro. Crenens Apobienns
i ONPEACIACTCH KAK OTHOWICHHE PA3Mepa MAKCHMATLHBIX KYCKOB

Dinass COACPARANXCA B MOCTYIAIOWIEM Ha APOGACHHE MATEPHAIE, K
MAKCHMAABHOMY PAIMCPY KYCKOB dingy, COACPARIIXCA B APOGCHOM
nposykre:

Diax /i .1

Huorpa crenedb ApoGnenus OMPE/ENsioT Kak OTHOWICHHE
CPE/IHIX AMAMCTPOB YACTHIL HCXOMHOTO MHTalms Dy W APOGICHOTO
npoayKTa dep:

Dey ldey (52)

Ha npakTiKe 3a JHAMETP KYCKOB CHITTYdHX MATEpHANIOR NpH-
HUMAIOT HAMMCHDIIYIO BEIMUMILY OTBEPCTHI CHT, Uepes KOTOphie
ele npOXOAAT KyCKu fpH rpoxoyeHun. Cpeanenspetiennbi jina-
METpP HaCTHIL CHIITYYCro MATEepHaNa, MM, MOKCT ObiTh Onpeaese
110 opmyse

= X ANy bt Yy d,

dop= (53)
VA,

TAC Y1 ... Yn — BHIXOJ K1AcCOB, %; di ... d, — cpenncapudmernic-
CKHE JIHAMETPhI COOTBETCTBYIOUINX KIIACCOB, MM. i
Cragueii apoGaenus HazbBaor uacts oGuero mpouecca

pobIIeHus, OCYLECTBIAEMYIO B O/IHOM APOGHALHOM MaluHKe. 1
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B 32BHCHMOCTH OT BEPXIICTO NPEACIA KPYNHOCTH APOGICHOTO
NPOJIYKTA YCJIOBHO PA3MUaloT TPH CTA/IMK APOGICHHS:
kpynnoe — o1 1200 n0 300 mm;
cpednee — ot 300 20 75 Mn;
meaxoe — ot 75 1o 10—15 mm.
i Toraa st KpynHoro ApoGuienus cTeneHs AposIeHHs CoCTaBIs- 0
er iy = 1200/300 = 4; s cpeanero — i = 300/75 = 4; ana meakoro
iy=75/15=
[lpn JipoGienu B HECKONIBKO HOCIIE/I0BATG
was crencHb ApoGIeHUs paBHA NPOM3BEACHMIO CTEneHeii Jpoble-
HUS OTACTBHBIX CTA/HI:

iy=4-4-5=80.

ILHBIX CTajtHi 06-

i

Koneunas xpynocmy 1pobacuus (W3MEbUEHUS) HOACIHOTO
MCKONAEMOT0 1epeji 000ralleHHEM OTIPEIEIACTCS Pa3MepoM BKpari-
ACHHOCTH MOAE3HbIX MUHEPATOB H TIPUMEHSCMBIM METONIOM 0GOTa-
wieHus.

Appexrusnocrnio apobienns £, %, HasbiBalOT OTHOIICHHE
Konuyecta  00pa3soBaHHOro NpW  IpoGieHuk  Kiacca 3aiaHHOM
KPYIHOCTH K KOJMYECTBY MATCPHala B MCXOZHOM MUTAHWH, Tpe-
Bytomemy soapabinBanms:

E=100 (b1 - ai_asy, (5.4)

| 1JIC § — 3a7AHHAA KpYHOCTS APOBACHNA, MM @), by, — cojiep-

| JKalMe KIAcea |—s COOTBETCTBEHHO B HCXOMHOM NHTAHUH  APOD-
JICHOM NpojtyKTe, %; a., — CojiepiKanne Kiacca Gosee s B HCXOAHOM
nuranum, %.

5.2. Teopernueckue 0CHOBBI APOGIeHHs

PackphITHe MUICPATIOB TIpH APOGACHHM 1 H3MCIIBHCHHM NPOHC-
XOJIMT BCJIC/CTBUC Pa3pyLIeins KyCKOB FOPHBIX MOPOJL M0/ AeHcT-
BHEM BHCIIHX HArpy3ok. JLIst PAspylicHIs KYCKOB py/bi 1E06X0-
JIMMO TIPCOJIONICTH CHIIbI CUCTIICHHS MEKILY OTACAbHBIMU KPHCTA-
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FOPHLIX 110POL, KOTOPAs! 3ABHCHT OT Ae(heKTOR BHyTpEHHei CTpyKTY-
Pbl, HQNPHMCP, HAAWHHS BIYTPEHHUX OCAAGICHHBIX 30H (TP,
BiTIONCHHT).

Ha pic. 5.1 IpHBEACHb! pHMEHSENBIE CrIoco0H paspylcis
WA X KOMGHHAIUK.

CrOCOGH! JPOGICHIS H HIMETBUEHHS OTAMNAIOTES BIIOM OC-
HOBHOI HEOBpATIMOI SehopMaLL:

pasoasnusanue (puc. 5.1, @) — Paspyiiie B pesynTaTe CKa-
THA KyeKa MCALY JBYMS APOGSULAMM TOBEPXHOCTAMH, HACTYai0-
1Lee 110CAE Nepexo/a HANPSKEHHI 32 MPEACI NPOYHOCTH Ha CKaT

packariganue (puc. 5.1, 6) — paspyichie b pesyibTare pag
KAMHMBAIS KYCKa MEALY OCTPHSMH JPOCAUUIX MOBCPXHOCTCH 1
H0CAICAYIONIETO er0 pasphiba;

usnom (puc. 5.1, 6) — paspyluenne Kycka B pesyiisTaTe ero -
THGa npw peGpHCTOli lopye APOBALIKX oBepXHOCTEi;

cpesviaanue (puc. 5.1, 2) — paspyiieHie, npu KOTOPOM MaTe-
pHait HozBepractes /e opmaLii caBHra;

uemupanue (puc. 5.1, 0) — paspylieHHe KyCKOB CKOMB3IEH pa-
Gouei TIOBEPXHOCTLIO MALIIHHBL, TP KOTOPOM BHCLIIHHE CION KyCKa
MOABCPIAIOTEs 1ehOPMALIAN CIIBHTA # TIOCTEIICHHO CPE3AIOTeA BCC-
CTBUC MEPEXO/1A KACATE/ILHBIX HATISKEHHI 30 MPE/ENBI NPOUHOCTH;

a
\

z
WY

0

N\

C:/Users/123/Desktop/Documents/Desktop/Kuru%20o6orauwsenve(2)/0927426_90FA0_avdohin_v_m_osnovy_obogasheniya_poleznyh_iskopaemyh_tom_1_ob.pdf

Qe

B

Q

7B

wooRovE

VamenuTs ¢ nomousio Acrobat

dx [& ENG

16:54
01.112025

B





image6.png
i (im] ‘@ cycmna.pdf X [@ 0927426 90F40_avdohinv.m ost X = o X

C | ®oaiin  C/Users/123/Desktop/Documents/Desktop/Knuru%20060ratuenve(2)/0927426_90F40_avdohin_v_m_osnovy_obogasheniya_poleznyh_iskopaemyh_tom_1_ob.pdf Qaw 8 =8 - O

Y v V' Hapucosams -~ & | A | as - +

91 | w416 | =) | (D Q| & B |V & | Wamenuts c nomoutsio Acrobat

yoap (puc. 5.1, €) — paspyuieHHe KycKka B pesyibrare Bo3)
CTBHS IMHAMHYECKHX KPATKOBPEMCHHBIX Harpy3ok. JIpoGienme
Y/8POM NPHBOZMT K PA3PYUICHAIO IPEAKAC BCCTO 110 TPCIMHAM 1
THOBEPXHOCTAM CONPHKOCHOBCHHS 3CPEH OTACBHBIX KOMIIOHEHTOB, 0

B 3BHCHMOCTH OT CBOFCTB FOPHBIX 110POJL (HIPOMHOCTH, XPyii-
KOCTb, BAIKOCTD i JIpyrHe) BHIGHPACTCH HanGoJIee opheKTHBHbITi CIio-
COB BHEIHETO CHIIOBOTO BO3CHCTBHS Ha KYCKH TIOPOALI € LEABIO HX
pobiienms. Hanpumep, /Us IPOUHBIX 1 HE XPYIKHX TOPOJL HAWAYY-
LMM CTI0COBOM PAspyUICHIA MOPKET GLITh PasiaBABAKe WIH Yap.
TIpH HaMA B XPYIKOF 0POJLE GOALIOND YHCAQ TPEILUTH MPEATION-
THTEABIICE PA3PYLICHHC YIAPOM, OHAKO MPH GOMLLION BAKOCTH 10~
PO bEKTHBHOCTS ACHCTBIA Y/1apa PeIKO CHIKACTCA.

Ha BLIGOP CHIOCOGA APOGICHIA BAMAIOT TAKKE LEHHOCTS THO/e-
HOFO HCKOTIACMOTO H TPEGOBAHIA K KACCTBY /IPOGIICHOTO HPOSYKTa.
ECam, HanpUMEp, py/ia CONEPKHT XPYIKHE H UCHHBIE TIONIEIHBIC MH-
HEPAILI, TO 1M ¢ JPOGACHHH HCOOXOANMO MAKCHMANLHO HCKIIIO-
aiTh SPEKT HCTHPANHA, IPHBOAALLMI K NICPEHIMCLICHHIO Py/bl 1
OGPA3OBAIMIO TP IHOOGOTATHABI HLIAMOB.

DHepris, W@ Ha ApobACHHE (HIMETUCHHE), PACKOAYCTCA
Ha YNPYIYIO 1eOPMAIIHIO Pa3spyIaeMbIX 3epen # Ha 0GpasoBaite
HOBOJH TIOBEPXHOCTH, PACCEHBACTCA B OKPYIKAIOUIEE NPOCTPANCTEO B
BIIC TEMIa W UPEBPAIIACTCA B CBOGO/IYIO TIOBCPXHOCTHYIO DHEp-
THIO H3VEBUCHHBIX 3epeH.

B oBuem ciyae onemenTapias pabota A, satpaunsaemas Ha
paspylucHme KycKa MaTepHaIa, IPEACTaBIsCT OGO cymmy pador,
PACXOYeMBIX Ha €ro eOpMAIiio 1 Ha oBpasoBaNHe HOBOH Mo-
BEPXHOCTH, Onpesienseres 1o ypastienmio I1.A. PeGuriepa:

A=

+ As= KAV + AAS, 55

tte A, — paGora ynpyrix sieopmaimi; As — paGora, sapasmac-
Mast Ha oGpasoBaiie HOBOI noBEpXIOCTH; k — KodpuuenT npo-
NIOPUHONAILHOCTH, NPC/CTARAIOH cOBOH PasoTy Aehopmaty b
eautnie Ae(opMupyemOro oGea 3epia; AV — ivereHie oGe-
Ma AehopMHPYEMOro 3epha; Ay — KoodHUMEHT NPOnOpLIOHAE-
HOCTH, peiCTaBAsIONU COGOi 3aTpaTy PaGOTH Ha oGpasoBaie
C/MIHILGI HOBOT TIOBEPXHOCTI; AS — BHOBE 0GPAI0BANHAS NIOBEPX-
HOCTH 1IpH HIMEABSCHII
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Tpit KpynHOM ApOGIICHIN PYJibi ¢ HEGOMBLIOH CTENeHBIO /PG~
JeHHS TI0WLA/Lh BHOBD 0OPAIOBAHHON MOBEPXHOCTH CPABHHTENBHO
Mana u paGoToii, 3aTpaunBaEMOil Ha OGPAIORAIHE JTOM TOBEPXHO-
i, MokHO npenteBpen. B arom cayuac aes paGora ApoGaeris Gy- i
€T MPOMOPINIOHALIA AeOpMHPOBAIIOMY 0BbeMY KyCKOB (Fitlio-
resa Kpritsena — Kinka):

A=kaAvV, (5.6)

rac ky — svnupurscckuii koahrunent. 0

TIpi MesKoM APOGACHUM W H3MEBUCHHH PaGoTa Ha Acdopya-
L0 2CPeN HRUMTEALHO Melibilie PaGOTh Ha 0BpAIOBAINE. HOBBIX
1I0BEPXIOCTEHi 1 €10 TaKIKE MOWHO npeneGpesh. Toraa padora, sa-
TPaNMBACMAS HA PASYILICHHE FeeH, GYJIET IPOTIOPIHONAbHA TOb-
KO 70/ BHOBY OOPAIOBANNOF HOBEPXHOCTH (FuToTesa PHTTHI-
repa):

57

e ky— oMnpuseckii KodpduiHEHT.

Tlo runorese Bowa padoTa, pacxofiyewmas Ha ApoGieHie, npo- 4
NOPUHOHALHA CPEAIEMY COMETPHIECKOMY 3 OGLEMA W TI0BEX-
HOCTH PApYIIACMOTO JCPHA H COCTARICT

WS =k Jl,D* JlD' = kD, (5.8

e Ko — Mnnpuscekiii Koaddmiment.
PACCMOTPCHHbIC 3aKOIbi JIPOGIICHHS XapAKTEPH3YIOT 3ABHCH-
MOCTH paGoThl, 3aTpauiBacyoit Ha ApoGieHme (IBMebICINe), oT
Pe3yLTATOB APOGACHIA (MIMEILUEHHS), T.C. OT KPYIHOCTH KOHCH-
1070 npojtyKTa: p

At As=

A

KD", (5.9)

e K — xosmuter nporopusonansiocti, How/v’; D — xapak-
TepHBIii pasMep KycKa, M.

TMokasatean, creneti m npw onpesieserins A o sakony Kipiu-
uera — Kuka pasen 3, 1o 3akowy Purrinrepa — 2, no 3akony Bon-
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