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BBEJEHHE

OnpoboBanue Beerga SBUIC HeoOX0aUMOT NpoLeAypOil onipeAencHus HamTuaua
H KONHYECTBA KAKOr0-TH00 KOMITOHELTA B MUHEPATLHOM CHIPBE. :

Toneko ¢ HOMOILIEK ONMPOGOBAHN ONPENEAOT BAKHEHIINE XAPAKTEPHCTHEH
MIHEPANBHBIX MPOLAYKTOB, TaKue Kak uX KauecTBO, OCYINECTRIANT BCE IKOHOMUYC-
CKHME pACcueThbl MeKIY [IOCTABLHMKAMM H OTPeGHTEARME, & TAICKE YHPABACHUE Kaue-
CTBOM KaK 1OCTYMatoLledt pyAbl, TaK ¥ NPOAYKIOB ee epepaboTky, COCTAB/IAT J0-
KYMEHTEL, CBA3AHHEIE © HX TPHEMOM H OTTDY3KOH.

Ho camo mo cefe onpoGopanre He ABnsgeTcs GesynpeduHoil mponenypoif, mo-
ITOMY MCETOAUYECKUM TIpoOneMaM ero EBIIOAHEHHs mpHuaeTcd GONbLIoe 3HAYEHHE.
Pazpafioranst cTaHnapTs! onpoSoBaHUs U GONMBIIHHCTBA MHHEPATBHEIX IPOLYKTOB,
B NOceAlee BpeMs 00LeUHACMBIX B €XHHEIE MEAUTYHapOOHEle crannaptet HCO.

Oagaxo HanuyHe cTadRaproB Hu00 METOAHK HE HCKHovaer HOCTOAHHO BO3-
HHKAKLWAX BONpocos nubo HecooDpazHocTeH NPH BBUIONHEHHU OHpo0OBAHUA HA
OPEeANPUATHAX. JTH BOTIPOCH BOIHHKAIOT, B YACTHOCTH, NPH PA3BUTHH TEXHUKH Ofl-
pofoBaHus — ¢ BHEAPEHHEM AHANMH3ATOPOB MAaccoBoil JOMH B MOTOKE, HO HanOonce
PKO OHY TIPOABJIAIOTCK APY BRITIONHEHWH IORTOPHEIX oNpofoBaHui OOHHX H TEX XKE
DPOIYKTOB H [IPH COCTABNEHHH MAaTepHANBHBIX Oamancos. XapakTepHbl nprMep
omucaH B padoTe [1]. Onue 1 TOT e npOTYKT — 30/10TOCOAEpXKALIAA PY A — Onpodo-
Bay PaslHYHBIMH BAapHaHTaMu oT0Opa npob, H NoAy4eHBl CHABHO OTIHYANRILHECH
IpyT OT Qpyra pesynbTaThl, T/T:

BoposnoBoe oNPOGOBARUE PYIBL B MACCHBE wuvrroiiirserseasssmsms s nsessssssnsrsecanas 0,77-1,02
Toueunoe onpobopauie 23,1 T A0GLITOR pyaHOMH

MACCEHL B KY30BAX ABTOCAMOCBANOR 1..ovevrecersstrsersicnmesosissesommesessirmneenssssssninnnene 2,534
OnpoGosate nepepe3cHHOM pyasl 8 wrabene 12 toueyspmMu npobami ... 6,8
OnpoGoBaHue UIMENBYCHHON 10 —8 MM pyIpt 1o 14 DpofaM .o.o.oocceceencnene 5,03

Maccopas zons 3on07a o GalAHCY METANTA ‘
B MPOAYKTAX OB0TALUEHHSA OTCAMKOM ..ottt
B TOM YHCII¢ B KOHUCHTPATE C ero BRIX0oAOM 5 %
M B XBOCTaX

Onpeneneyye MaccoBOi JOJH BO BeeX Npobax oCyIIecTRIAIOcE NpoGHPHEIM
AHANW30M HA HABeCcKax maccoii 50 r.

3ToT NpHMEp XapaKkTepeH ele H TeM, YTO BCE BApHaHTh! OMpoGOBAHHS NalH
3aHWKEHHEL 10 OTHOLIEHHID K MOCNEAHEMY BAPUAHTY pesylbrar. 7o 3ddexr Ha-
CTOJIBPKO PACTIPOCTPAHEH, YTO OCTOAHHO MyONUKYIOTCH CTAThH, CBA3AHHLIE ¢ 0BCyx-
JCSHHEM PACXOXACHHHE pesyNLTaTos onpobOBAHHA ¢ APYTHMH JAHHBIMH,

Kauecrso OHPOGOBaHHH HACTO CBA3BIBAIOT € PACHLTOM Kakoro-nufo napaMer-
pa onpoboBakusA, HampUMep, Macchl Hpobel UMK YHena ToyeuyHeX npob. OnHako pe-
3YMETAT onpoboBaHda npefonpenenserca Beell TexHoaorieil or6opa, oIroToRKH M
aganu3a npob, a Take cpoiicTeaMu ompoGyeMoro npoaykra. I103TOMY TONLKO Ii0-
HHUMaiHe 3THX CBOHCTE W 0coGeHROCTEH, 4 TarKe pacder u aHAIH? BCCH TEXHOMOTHA
onpoboBaHna MOTYT ofecleuuTh AOHKHOE KadecTBo onpofoBaHya Hnu ofbacHUTE

9



HeOXUAAHHLIH pesynbTaT. B onpofoBanuy CYUWECTRYOT CBOM 3aKOHBI, IIPUHLIHIL! H
pacuerHble (IOpMYyNBL. 3HAHHE 3THX 3aKOHOB, COONIOIEHHE NPHHLMIIOR W PAacyseT
MPOMEKYTOUHBIX M KOHEYHEIX PE3yIbTATOR MO3BOMAIOT OCYIIECTBIATL onpoSopaHue
€ HeOOXOIHMBIM KIIH HOMYCTHMBIM Ka4eCTROM.

Teopus onpoGoBaHus, CIOXKHBHIAACA K HACTOAINEMY BPEMEHH, B NAaHHOH KHU-
re H3I0XeHa TakuMm obpa3oM, 4roObl COXPAHUIACE AOCTYIHOCTE AN NMOHHMAHHA
MPaKTHYECKUMH paboTHUKaMu npeanpuaruil. C 9Toll e 1ensio #CIoNE30BAHHE BCEX
topMyN COPOBOXKAACTCA IIPUMEPAMH PACUETOS.

Bonpocst onpoGoBaHNs MEHEPAIEHOTO CHIPbA HA 0O0raTHTelbHeX (Pabpriax
OCBeleHb B paBoTax oTeYecTBEHHBIX HcenenoBarenei [2-10]. BonpluHETEO cBENE-
HHif 0 ONPOGOBAHHIO HANATAETCA B CTATEAX, B TOM HHCIE 3apyOeiKHEIX, A TAOKE CO-
CPENOTOUEHO B MEXIYHAPOJHBIX U OTEUSCTBEHHEIX CTAHAAPTaX.

HManaraeMeiii MaTepran cofiepxut obuIyio TeOpHIO oNpo0oBany, B TOM THCIE
OPHHIMIET IPABHALHOTO ONpobOBAHUA, ACHMMETPUUHEIE PACTIPENENeHHA MAacCOBO
JONHH B TOYeuHeX npobax, fyHIaMeHTAThHEIE 3aKOHROMEPHOCTH H HHCITOBBIE XapaK-
TepHCTAKY, 3(pexrsl onpoOOBAHM, CBA3AHHEIE C acCHMMeTpHeil paclpenencHui, u
thopMmyNEl pacuera ciyqaiiHoH, BepOATHOH CHCTEMATHYECKOH M MCETOAMYECKOMH fo-
rpemHoOCTEH ONpoGoBAHMA, A TAKKE OCOOEHHOCTH PacieToB TEXHOJNOTHYECKOTO W
ToBaproro Gamancon. [IpHBOAATCA TAKKE CBENEHHA M OLCHKH O TEXHHKe oTdHOpa,
TIOATOTOBKH H AHAMH3Aa Npo6; H3NoMeHHe CONPOBOMKAAETCA OTHCAHHEM WHTEHCHBHO
pasBUBArOLIKXCA BapHAHTOB onpobosanua Ge3 orfopa Npo, a MUlIb BELENEHHEM HX
B onpoGyeMoM MacCuBe TyBCTBUTEIIBHBIM IIONEM JaTHHKA.

Kuura Moxer OuiTh noNesHa kak paborHUKaM o0oraTuTenbHEIX (atpuk, Tak 1
Hay4HEIM PpabOTHHKaM M CTYAEHTAM BY30B.
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Inasa 1

ONPOBOBAHHE — TEXHOJIOI'MA
H3IMEPEHUA MACCOBOH 10JIH

1.1. OnpobyeMebrii Maccus

Fins pernenus pazHooOpasHeIX 3alay, CBA3aHHBIX ¢ NONYYEHHEM (TMOKYNKOi),
nepepaGoTkoil u mepepadeii (npopaseil) MHHepanpHOro NPONYKTA, HA.MODOM FOPHO-
oboraTuteEHOM NPEATPRATHH HEOGXOAMMO 3HATL cBOMCTBA 3TOroO Iipopykra. 3Ttu
cBOICTBA NpUNMCHIBAIOTCS BCEr[a OOpPCACNEHHOH yacTH (nopUMH) MPORYKT4, Orpa-
HUYEHHOR B NPOCTPAHCTBE U BPEMEHH. 3TO MOMET GBITh HEKOTOPOE KONHYECTBO py-
Jbl, KOHLEHTPATa MMM JPYroro MMHEPANbHOTO MPORYKTA, Ha3bIRAEMOro HapTHeil,
ONOKOM, CKIAAHPYEMOIl Maccoi, OTBATOM H T. I1., HAXONAILeitcA B KoHTElHepax, Ba-
roHax, fyskepax, CKIagax, CryCTHTelAX, B Kapbepax MOce B3pbisa B BUAE OTEANA, B
PYSHOM TENE B BHjIe HAMEUAeMOoro K A00siue 6MoKa M T. . JTd MACTh HPOAYKTA HMe-
€T paHHEE! B IPOCTPAHCTRE.

Ho BO MHOTHX C/Ty4asx 3Ta YaCTh MOMKET HAXOJUTLCA B ABIKCHHY B BHAE MO-
TOKa, IIfis KOTOPOTG B IPOCTPAHCTBE OrpaHHUEHB! TOIBKO pazMephl CEYEHHA HA KOH-
peiiepe wnd B TpyOONIPOBONE, A TPAHULB], OUpeHe/BIOMIME HAYAN0 ¥ KOHEIl MACCHI,
CBOMCTBA KOTOPOH HEOOXOAHMO 3HATE, YKA3ATh B IPOCTPAHCTEE Henb3d. Ho 3Tu rpa-
HHLEBI NEMKO YCTAHOBUTS BO BPEMCHH, YKa34B HAYAN0 H KOHEL| MHTepBANd BpeMEHY, B
TeueHHe KOTOPOrO MACCa MPOXOAUT HEKOTOPYH) TOUKY B IIPOCTPAHCTRE.

Taxum 0OpazoM, HAC MOTYT HHTEpecOBarTh CBOHCTEA NPOMYKTA, TIPECTaBleH-
HOTO BapuaHTaMu a K 6 (puc. 1.1).

a ’ 6 r
I'panunter
00BEKTA B L T=M!5 -0 pPuc
NpOCTPaHCTRE ]

I'pannime! oOBeKTa
BO BPEMEHH

Pic. 1.1, BapuanTs! 00BEKTOB, NOMTEXAWMHX OIIPEISTEHHIQ MX CBOICTB:
a— obvexm, 02pAHUNENHbIIE SPaNUYAME G NPOCMPANCTIge,
6 — 0Ovexm, o2panutennelil sparsuyamMl 8o gpement

Ecrecreenso o0neKT, HMEIOIMI TPaHMIEI B NPOCTPAHCTEE, XaPaKTEPHIOBATE
Maccoit M, a obBexT, OrpaHHYCHHBIE IPaHHOAMY BO Bpemeﬂu — KOHTPOJNIBHBIM 1ie-
puoaoM 7, 3KBUBANCHTHBIM €r0 Macce, Tak Kak Macca

M=py-S-4- 1.
3neck S — nnomans cedeHHs MOTOKA;

Puac — HACBITHAA IUTOTHOCTL MATEPHANA B MOTOKE HA KOHBEHepe uny B Tpy6o-

HIPOBOJAE;
1 ¥ - CKOpOCTE MOTOKA,

[




ﬁ

KontponeHsie nepnoapt T Ha oborarurensheix dabpukax obedHO U3MEPAHOT-

cA 9acaMi, CMCHAMHE, CYTKaMH.
Hazosem offpexT, g xoTOpOro HeoOXOAHMO HOMY4YUTE MHPOPMALHIO O €70
cBolcTBax, onpofiyemev maccugosm. OnpobyeMelii MacCHB JOKEH UMETh TPAHULEL

A XapaKTepH30BaTses NuGo Maccol M, TG0 KOHTPONbHEIM epuogoM 7.
1.2. OnpepensieMblie BETHUHHEL

HecMoTpsa na GeckoHETHOE pa:mooGpaaﬂe onpoﬁyemmx MaCCHBOB, KOJIHYECT-
BO ONIpedCias€MbIX BEJIHYUH, HeoOXOOEMBIX JUIA NIOAABNATOLIET0 BONBUIKHCTEA pa-

00T, HEBENHKO, 4 HMEHHO:
M — Briaxknas macca, 4 TakKe cyxas Macca My

W — BAAKHOCTD;

O — MaccoBas fomna (ycTaperRiiee HasBaHue «COASPHAHUED);

K — xonuuecTBO KOMIIOHEHTA B MPOAYKTE (HanpyMep, 30151, 301073, MeaH,
acBecra).

OcobeHHOCTRIO ITUX BENUYMH ABAASTCA TO, UTO OHH XAPAKTEPUIYIOT Onpo-
Oyemslif MaccHB B HeNOM. JTO 3HAYMT, YTO Macca M ¥ My, ¥ KONHYECTBO KOMMO-
HeHTa K TIpMTICHIBAKOTCA OMpoGYEeMOMY MAcCHBY B YCTAHOBNCHHBIX TPAHMIEAX, a
BAGKHOCTE i MACCOBAA JOA ABNAIOTCH €00 CPeOHHMM XapaKTepucTHraMi {puc. 1.2},

AGCOMOTHHE KOXHYECTBA
e 7 ——
M M
= B K
= — CPERHEE AHAYCHHE —>) |
Mcyx =M (l- — VV)

— cpelHee IHAYEHUES —

Puc. 1.2, CoOTROMIEHUE ONPEACIASMEIX BEANTHH C OIPOGYEMLIM MACCHBOM

Baaxnocts onpoffyeMoro Maccusa W — 5To oTHOUIEHHE MacCH BCeil nofaer M,

HaXOAALEHcA B MacCHBE, K BIaXKHOI Macce M onpofyeMoro MaccHea:
W= M, .
M
BnaxuoCcTs ~ yHHBEpCANbHAA Xapakrepucruka modoro onpofyeMoro maccu-
B4, U €€ onpefeleHne 0643aTeNnbHO I HCKIIFOYEHHS BOALI W3 NOCTEAYIOLINX pacie-
TOR. YHUBEPCAMbHAA PA2MEPHOCTE BIAKHOCTH — RO €UHULL
MaccoBas zofd KOMIIOHEHTR ¢ — 3T0 OTHOLIEHUE MACCHl KOMIOHEeHTa K, Ha-

XONAMETOCA B MacCHBe, K CYXoH Macce My, 3TOro Maccuea:
" -
o= [V
Cyx
MaccoBas JOmA KOMIOHEHTA PACCYMTEIBACTCH OTHOCHTENILHO CYXOH MAacChL
KomrioHenToB MOXET ObiTh MHOI'O, K B 0DIHEM Cyuae KaK MACCOBOH f01Ie, TAK U KO-
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NKYECTBY KOMIOHEHTA CIIEAYeT [PHNKCHIBATE HHAEKS, HarpuMmep 7, 1. e. o i K;. To-
4 pesyIETatTel OnpofoBaHus 0GLMHO COCTABNAKT TAOMHIEL, B KOTOPBIX HHUEKCH! |
paciuudpopansl, Hanpumep, BEICCTBCHHBL WM SIEMEHTHEIH COCTAB PyILL, COCTAR
AUAKOH (a3l MyNBNE U T. 0. YHUBEPCANBHAA pa3MEPHOCTL MaccOBOH ROMU — AOIH
eTUHHIIBL
OpHako yaiue HCIONB3YIOT TAKHe EAMHHMLIBI M3MEpeHHS MAccoBOH AOMH, KaK
NPOLEHTHI, PaMMbI HA TOHHY U KapaTkl Ha TOHHY . COOTHOLIEHUA MEKIY HUMU:
1 e =100%=10% /=5 - 10° xap/;
1%=0,01z e =10"r/r=5 - 10* kap/;
1rr=10" g e.= 107 % = 5 kap/r.
Ecnu onpenensemslii KOMIOHEHT HaXOOUTCA He B TBepHoil, a B kumKol daze,
TO HE HCTIONE3YIOT MMOHATHE BIAKHOCTH, 4 MACCOBYIO JONIK KOMIIOHEHTA Ollpeesn-
10T [10 OTHOLICHHKD K MAcCe pactBopa uny ero obnemy (puc. 1.3). Maccosyio nonto B
3TOM CIyYae YacTe Ha3bIBalOT KoulUeHTpauueil. Hanpumep, koHUeHTpanus peareH-
Tog, [IJK — npefensHo gonycruMas KORUEHTpaLHs U T. IL., TO K¢ MOMKET OTHOCHTHCR
W K ras’oobpasHoii draze. Hanpumeyp, 3anbUICHHOCTS WIH KOHUCHTPAUMS MalH (cM.
puc. 1.3). ' :

K
= T~ CPEHEE SHACHME —_ d
Vanu M o M [T V=59 - Tunu M
P K
K S ; — cpe/iHee IHaYeHHe | —

Puc. [.3. CooTHOIEHUE MEKLY ONPERENAEMBIMH BEIWYHHAMHE LA XKUAKOCTEH 1 ralos

PaiMepHOCTs MACCOEQIH HONH (KOHLEHTPALHH) B ATOM Ciy4ae OYRET TAKKe B

Kr
JOJAX €OUHHIEL, €CTH KONHYECCTRO KOMNMOHEHTA OTHOCAT K Macce, HITH B 5 eClu

M
KOTHYECTBO KOMIIOECHTA OTHOCAT K OGBEMY.

1.3. OnpofoBaHue — Heo0X0IUMAs TEXHOMOTHS
HIMEpPEeHH ORPEeJeNAeMEIX BEIHYRH

TonbKoO OOHY M3 WITOKEHHLIX ONpeleaieMBX BEMHIHH MOXKHO H3MEPUTE He-
TIOCPEACTBEHHO (9TO BIAKHAd Macca M), eclnM B HANHYIMM HMEIOTCA COOTBETCTEYIO-
LIHE BECH,

JBe BenMUMHB — Macca BOAE M, 1 Macca KoMItoHeHTa K — MOTYT OBITE Ofipe-
leneHsl BRBEILMBAHMEM, ©CIIM OHH OVAYT BHIAENCHEI NMOJHOCTBIC M3 ONpobyeMoro
MaCCHBA. JTO BHIIENEHHE U3 BCErO ONpo0yeMOoro MaccHBa B KOHKPETHBIX CHTYALHAX
HIH TEXHUUECKM HEBO3MOM(HO, WIH HelenecoobpasHo. T. e. obpiuno M, u K Hems-
BECTHBI H PACCYMTATE ¢ MX MOMOIILIQ BADKHOCT MAKM MACCOBYIO IONIO HEBO3MOXKHO.
Bonee Toro, 3TH BENWYHMHEL CAMH ONPEAEIAIOTCS C MOMOIIBH) BIAXKHOCTH H MACCOBOH
JIONH pacyeToM:

M =M W,
13



Mg = M- (1 - W;
K=My, -o.=M-(1-W)-a.

A BIaXHOCTS W H MaccoBad JAOHA ¢ BOMKHE! OBITH ONPENENeHsl APYTHM My-
TeM. DTOT MyTh — oUpoHoBaume.

OnpofioBaHKe — 3TO TEXHONOTHA MONyYeHHa HHPOPMALUH ¢ BraxHOCTH W 1
MACCOBOH JloNe O, COCTOAMAd B BRINEICHUHE U3 onpofyeMoro MaccHsa ero Heboms-
WOl YacTH — npobsl — K H3MepeHny B Apobe MAcChl BOZB! M KOMIIOHEHTA C IIOCHE-
JIYIOUIMM PACTETOM BILKHOCTH H MacCOBOH Z0JH KOMIOHEHTOB {(puc. 1.4).

Macey npofet, B oTIH4YKEe OT MaccH onpoGyeMoro Maccusa, Oynem ofozua-
uaTh OyKBOi g.

OnpobyeMbri MaCCHB

! FlpoGa g, oW, ="L=W

Puc. 1.4, [lony4ende Benvann 1 of onpoGopaHueM

Tak kax Macca Ipofsl NO3BONAET OIPEAEUTh HENOCPEACTBEHHO MACCY BOZb! B
neit g, 1 Maccy 1r000T0 KOMIIOHEHTA K, TO CTAHOBHTCA BO3MOMHEIM PAcHeT 3THX OT-
HOCHTENLHEIX BENHUMH 110 (POPMYNaM, BPeACTABIEHHEIM Ha puc. 1.4,

OcoBeHHOCTRIO onpoDoBaHHA ARTAETCH TO, 9TO TIOAYYAEMBIE C ITOMOILBIO
TMpo0sl 3HAYEHHA BIIAXHOCTH W MAcCOBOH JoINH HOTLKHE! OBITh PAaBHBIMK CPEOHUM
3HAYEHUEM ITHX BEIHYHH IS 0NpobyeMOI0 MaccuBa, 1To0b NPU3HATE PABCHCTRA:

W= Wy
o = Oy,

Tak kax BBHIONHEHWE STHX PABEHCTB HEBO3MOMKHO, NPUXOAHTCS AOBONBCTEO-
BaThCA NPEGIIKEHHBIMI PABEHCTBAMH:

W= Wnp;
O = Ol

Crenens 3Tor0 npuGiRbKEHHS NpefonpefenseTca TEXHONOrWeld NomyueHus
Kak caMoil mpoBel, TAK ¥ M3MEPeHus C ¢ TIOMOMIbIO BeNWYHH Wip H Gy, JpyTHME
CIOBAMY, NMOTPENIHOCTE ONpofoBaRHA NPEIONPEAEHACTCA HE TONBKO KAYECTBOM M3-
MEpPUTENBHEIX (PHBOPOB, HO M TEXHONOrKeH momyyenus npobhl ¥ ee MOArOTOBKH K
H3MEPEHUEO Ha 3TUX npuGopax.

OnpoSoBaHye MPUXOIMUTCA HCTIONB30BATH BO MHOTHX CITY4asX MpH H3MEPCHHH
MACC, & TAKKE APYTHX BelUHH.

OnpoboBaHKe sBIAETCH YHUBEPCANEHON TeXHONOTHYecKoH onepanueii, npu-
MEHAEMOH B TIOFABIAOLIEM GOABIMMHCTEE Mpou3BoacTs. [IosToMy muorne obuuue
MIOHATHA ABIAKTCH obmenpoMbinuieHHsIMY. OnHAakO ONpoOORaHKe MMHEPANBHOTO
CHIpbA MMeEeT CBOIO CcnenuduKy, o0yCHOBNEHHYIO CBOMCTBAMH OMpoOyeMBIX Maccu-
BOB, 4 HMEHHO HEOZHOPOIHOCTERIO ONpPoOyeMEIX MaccHBOB, KAX HA YpOBHE OTHACNE-
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HHIX COCTABJIAIOLIMX (KYCKOB), TAK M Ha YpOBHE HOMBUIHX JIEMEHTOR MACCHBOB (MX
HermepeMeInatHocTeio), KpoMe aroro, onpolyeMele MacCHBEBI, CBA3AHHBIE ¢ MHHE-
PAIBHBEIM CHIpEEM, ODBITHO BETHKH.

Jna GomeHMECTBA PYA CO3/aHbl CTAHNAPTHL, PErTaMEeHTHPYIONIHE NPOISTYPEI
onpofoBannsa. B wacTHOCTH, ONA IBETHOH METAINYPIrHH AeHCTBOBATH M NPONOLKa-
10T NeiiCTBOBATEL NPUBEAEHHBIE HIDKE CTAHJAPTEL. DTH CTAHAAPTH! HaCTO NPHHEUMAKOT
32 OCHOBY J/IA JPYTHX THROB PYI;

TOCT 13170-80 Pyas: u xOHIEHTPATE HBETHBIX MeTannor. MeTon onpenesne-
HES BJIATH,

TOCT 24598-81 Pyani U KOHLEHTPATHl HBETHBIX MeTALi08. CUTOROH U Cceau-
MEHTAUMOHHEIE METOMBI OTIpeeNeHys IPaHyIOMeTPUYECKOrO COCTABA.

TOCT 14180-8G (95) Pyas! # KOHUCHTPATH UBETHEIX MeTainoe. Merofsl ot-
Gopa U MoAroToBKe poed M XMMAYECKOr0 aHann3a 1 Onpeeneius BIard.

OCT 48-242-84 O1Gop 1 noarotoBKa Npof B UBeTHOH Meramryprid. TepMu-
HEL H ONIpefieneHus.

OCT 48-276-86 Pyzet # KOHUSHTPATH UBETHBIX METAVIGB ¢ NOOYTHHIM CO-
JlepskaHuem Gnaropogmeix mMeramnos. OT00p W NOAroToBKA NMpod ANA OUpeneleHus
COZIEPXKAaHKUA GNaropogHaIX META/UIOB M BIATH.

1.4. OcHoBHbIC MOTPeNIHOCTH ONpoloBanus

Mex oy onpenensemMoil ¢ OMOIILIO ONpoGOBaHMA BEIHUMHON H €€ MCTHHHEIM

3HAYEHHEM CYIIECTBYET Pa3HOCTh — MOIPelHOCT: ONpoGoBaHHd A
AOL= Clop — O
AW =W~ W.

Kak nwofas NOrperiHocTh W3MEpPEeHus, MOTPEWIHOCTh OnMpoboBaHMA MOMET

ORITH Pa3ACICHA Ha JIBE COCTABIIOUIME: CHCTEMATHUECKYIO H CIIydaiiHyI0:
ACL = AQleyer + Al

3TH nOrpetliHOCTH U3IMEPCHHA NpeRycMatprBact I ocynapcTBEHHBIH cTaHRapT
Poccuiickoii ®eaepauuu ot FOCT P UCO 5725-1-2002 no T'OCT P HCO 5725-6-
2002 ToyHocTs (MpaBHABHOCTH K NMPELH3MOHHOCTE) METOAOB M PE3YALTATOB H3Me-
penmii [11].

TIpaBunsuocTs peaynpTaTa NPEAONpeneIdeTca BEIHUYHHOM CHCTEMAaTHYeCKO
NOTPEITHOCTH.

[Ipenu3MOHHOCTL pe3yisTaTa NPeAONPeAcseTca BeIMUHHON CclydaliHoi no-
TPEIHOCTH.

CHcremaTHyeckas NOTPEIWHOCTE — 3TO pasHOCTE MEXKIY CPEAHMM PE3yABTATOM
H3MEpeHHs, MONYYEHHEIM MHOTOKPATHBIM ONpoOOBaHUEM, H HCTHHHEIM 3HAYEHHEM
MaccOBOil monH.

Ecnu cucreMaTHUECKAs MOTPENIHOCTE IPHEMIIEMA, T, €. HE NPEBEIIAeT Aonyc-
THMO# BeltudHHEL, 0HpoOOBaHHE HAIbIRAIOT APAGUALHbIA.

Tax xax xenarenbna HAUMEHDIUAS CHCTEMATHYECKAS NOFPEIHOCTD, HO DABCH-
CTEO €€ HYJK TAKKE HEpealhHO, TC YCNOBHEM MpaBWisHoro onpoboeanus Oymem
CUUTATH CTPEMIEHHE Al K HYIEO (Al — 0).
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Cryuaiinag IOTPEITHOCTE — 3TO BEMUMHA, PEAONpeentomasn cTeneHs Guy-
30CTH JApYT K APYTY OTASIBHBIX PesyllbTATOR ONpoOORAHUS OHOTO U TOCG XKE ONpo-
fyeMoro MaccHBa OJIHHM K TeM K¢ crocofoM (MeToaukoit) onpobosanns. Cirydaii-
HadA HOrPELIHOCTE All, 00BITHO XapaKTepH3YEeTeA AOBEPUTEILHEIM HHTEPBATIOM pac-
npelenests CIy4aifioil MOTPelHOCTH, BEIPAXKAEMEIM B JIOIAX CpeIHEKRaOpaTiye-
cKoro (cpefHeKBaIPaTHYHOIO) OTKIIOHEHUA Se. B kauectne Aofeil MpHHUMAETCA Ko-
s¢puurest CTeIOfEHTAa MMM NPHHATON JOBEPHTENBHOH BEPOATHOCTH {oBrivHO
95 %), lpenensHoe 3HaYCHUE AN 3TOH BeposTHOCTH [ = 1,96 Moxer OEITH [IPUHATO
paereM 2. CneaoBaTennbHO:

AUcn, npen = 2 Sy,

BenuIuHa Al npey HASEIBAETCA MPEAESTIOM BOCIPOM3BOIUMOCTH.

Eciu cnyuaiiBas MOTPEmHOCTE OMpoBoBaHud All., 10 alconOTHOH BenmuduHe
HE TPEBBIUAET NMpPeNelia BOCIPOMIBOAHMOCTH, ONpo0oBaHHE HA3BIBAOT J0cmogep-
HBIM.

VcaoBge JOCTOBEPHOro onpobopaHus:

| AL =2 S,

IlpaBunsHOE ¥ JOCTOREPHOE ONMPODOBaHHE DyIeM HA3BIBATE HPEOCHUEUmENb-
HbIM.

Tax xak cHcTeMaTHYECKas MOTPEIHOCTE B MPHHIHUNE HEXETaTenbHa, a cly-
gaiiHaa HewzOeKHA, TO YCIORYE PEACTaBHTENBHOTO ORpoboBaHys:

|A0 € Al — 0 + 2 So )

3T0 yCnoBME ClENyeT HOHHMATH TAK: peanbHas ciiydaliHad norpellHocts on-
poboBaru A0IbKHA GBITE 110 a0COMOTHOMR BENHUKHE MEHEE HEKOTOPOH IPAHHLB], Ha-
3518aEMOll IOBEPHTENBHEIM HHTEPBANOM MK IIpeIeloM BOCIPOM3ROAMMOCTH.

1.5. CpepHeKBaapaTH4YHOE OTKIOHEHIE HIIH MOTPENIHOCTD
(BOCHPOH3BOXAMOCTH)

Jlisi OHEHKH JOCTOBEPHOCTH OipoDoBaHHA HeoOX0AUMO HallTH cpenHeKsanpa-
THYECKOS OTKIIOHEHUE MAaccOBOH JONH HpH OnpobosaHUH Sy (M3NOKEHUE BEUEM Ha
TPHMEPE MACCOBOH NOIH).

Lna onpepencHus S BHIIOAHAIOT ONPOOCBAHHE B YCIOBHAX BOCTIIPOM3BO-
JUMOCTH, T. €. MONYYal0T HecKoNbko () pesyneTatoB onpoboBaHHA O H& ORHOM
H TOM € ornpobyeMoM MaccHBe OJHUM H TEeM JKe METOLOM, HO BO3MOXKHO Pa3HEI-
MM OMepaTopaMK H PasiHYHEIMH HHCTpyMeHTaMH. Torga S, Moxer ObITE HaliAeHO
ro dopMyne: '

TIpu 3TOM OMOPHBIM (HCTHEHHEIM) PE3YILTATOM ¥3MEPEHHI CUMTACTCA CPeaHee
apuhMETHICCKOE:
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o

1

Mz

N
OnHako yueno N moser Gbith HeGonswuM (B npepene N =2).
[Mpy HeGONBIIOM YHCTE HIMEPEHHET ¢ ENEBI0 ONpeAeneHls S, MOKHO HCIIONE-
30BaTh YOPOLIEHHbIE JOPMYNBL

o=

g N> 16 Sa=_amax ;aminr;
Oy ™ O
ma2<N<16 §, =—max __“min .
“ JN
o .. —O
naN=2 S = max min .
g “ 1,13

OOBIMHO MCOOME3YIOT OTHOCUTENBHYH) CIIYYAAHYK NOTPEMHOCTD Py, CBA3AH~

HYIO ¢ CpeIHEKBAIpaTHYHbIM OTKIOHEHHEM Sy hopMyoit, %:
8 25, A
2, =100 ="%.100 =—"-100.
(v a
Baxwneitmie penuunnsl My, n K OOpeaeator pacueromM, T. €. A1 HX ONpene-
JIeHHA HCHONB3YETCH HeCKONBKO HAMEPAEMEBIX BENHYMH.

Ecnu senuuuna z OIPENeNAeTCA KaK 2 = X+ ), TO NPH H3BECTHRIX S Sy‘.
2 2
2 dz 2 dz 2
S =($] -8 +(5;] S, +2r, -8, -5,

Benuuuust M, W, 0 yaie Bcero He3aBUCHMBI, T. €. JUIA HUX KO3(HpHUMEHT
KOppenAlMy » paBeH Hymw, Toraa MOWHO NOMYYHTE NPOCThIe OPMYIIBI T pacdeta
OTHOCUTENBHBIX TOTPEIIHOCTEH PacueTHBIX BENHUUH My, 1 K.

Tak kak My, =M (1 - W),

T0 Sty =W=w PS5+ (M) 55
Pazaenue ypaBHeHHe HA M fyx , yMHO%uM Ha 22 100%, Toraa

28, : e : M- :
(—-“w -100] =(——ZSM ( W)-wo] +[—2SW MW -100]

M M- (1-W) M-(-W)-W

oz
HITH

Tak kax K = M,,, -0,

TO Sg =(o)’ 'S:*I‘,x +(Mm)2 'Si?
N (28w Y (2s.-M o
(&.wo] = S Mex 00 | 4+ e e g0 ;
K cyx MC)’K'OC
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PI=PL +P?,

2 .
OxonvarensHo aaa K ¢ yverom GopmMysisl 21 PM(:_\'.‘ TOMYYUM:

Pi=P) +(l

AHaNOTAYHO MOXHO IIONYYHTE QOPMYHEL ULA OTHOCHTENEHBIX NIOrPEILHOCTE
JPYTHX paccYMTHEIEAEMBIX [IOKa3aTeneil.

Ecnu kakag-nubo BeaHyHHA HAXQAMTCH Kak cpeAHee w3 N pe3yNbTATOB HamMe-
peHuii, To cpegHexBafpaTHYHOE OTKNOHEHME NS CPeOHElH BENMUHHEI ONpefengeTca
no popmyne

2
r) B,

SE=“%.

Hpumep 1.1. HaliTi Maccy LeHHOro KOMITOHEHTa K, OTHOCHTEIBHYIO Cllyyaii-
HYH0 TIOTPEIIHOCTE ONpefeneH s 3Tol Macchl Py, abComoTHY!O CITy4aHHy 0 morpenr-

HOCTE OQNpeAcneHdd MACChl LIEHHOTQ KOMITQHEHTA AK ¥ 3amucato BbIpAKCHUE OJIA
MCTHHHOTO 3HaYeHHT Kicr.

Hano: Bnasxuas macca npopyxra M= 100
BIIKHOCTL ero W=7 %;
mMaccopan JoNiA KOMIOHeHTa O = 56 %.

OTHOCHUTENLHLIE cnyqaiflm,le HOrpeiiaocTy H3MEPCHHA 3THX BCITHYIHH:
PM=0,5 %; PQ=2%HPW=6%.

Perienue:
K=M-(1—W)-0.=100T-(1-0,07)- 0,56 = 52,08 T;
wo\ , (007 Y , ,
PL=P} +(1_W] P2+ P ={0,5 %) +(mJ (6 % +(2 %) =445 o2,
Pr=21%;
. L 74
P K _21% 52087 o0
100 % 100 %

Ko = K+ AK = (52,08 + 1,09) .

Hpumep 1.2, Haiita K, Py, AKn K.
Hano: M=900T; W=20%uo=25 /T

Cryyaiinsie MOTPEIIHOCTH HAKTEHE! KAK CPeIHEKBAAPATHYHEIE [TOTPELIHOCTH:
Su=35w=05%usS,=902r/1.

18



Peenue:
K=M. (l‘—W)-OI=900‘I‘- (1-0,2)-2,5c/1=1800r;

P, =M 1900423 T
M 900 1

-100 % =0,67 %;

A R 0,

Py, :“_Sm.mo %:M'lo{) % =3 %,;
w (]

Pa:-t‘(fa-'loo %:—2'0’2 r/r

25 r/T

w Y 02 Y
Py =P} +(WJ -P§,+P§=o,672+(mJ 5% +16% =258 %%

Py=16%;
. as.
arc =P K _16%:1800 ¢ _ 00
100 % 100 %
Koo =K+ AK= (1800 2 288) .

100 % =16 %;

Ipumep 1.3. Haittu K, Py, AK u K.
Hano: M=601; W=0,l neeunx=16%.
CnyuaiiHble MOrPEUIHOCTH;

Pr=1%; AW, = 0,7 % (gonycruMoe pacxoixlieHie [8yX onpeaenetuit)
5, = 0,3 %.

Pewenue:

K=M-(1-W) - a=60T-(1—0,1)- 0,16 = 8,64 15
AW, 07 %
(EETERRETT

- . o,
szxy}s;,,,_m v 2062 %

(1]

=0,62 %;

-100 % =12,4 %;

. . o(l
Py =f__§g_.100 %:ﬂ’_s_/_.mg Y% =6,25 Y
o 6 %
w Y 01 Y
Py =Py +( ] Pr+PE=1t 4] | 12,47 46,257 = 41,96 %
1-W 1-0,1
Px=16,48 %; o
. 4.
_ Py K _6A8 %864 T _ o0
100 % 100 %

K:cr =K+ AK= (8,64 + 0,56) T.
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Pacuer abcomoTHBIX UMbp BOIMOKHBEIX OTKIOHEHWH KOMWYECTBA LIEHHOTO
KOMOGHEHTa B YCNOBHAX CYWECTByIOWero oupoOOBAaHWA OT HCTHHHOTG HO3IBOJHT
NPUHHMATE HEOOXOAHMMEIE PELIeHHA 10 €0 COBEPLUCHCTBOBAHUIO HINH HAXOAWTH Pa-
3yMHBL XOMIPOMHCC MEXAY TIOCTABIIMKOM H noTpebHTeIeM MUHEPANLHOTO ChIPhA.

1.6. OueHKa BeXMYUHALL CHCTEMATHYIECKOH NOrPeIIHOCTH

HpHuuHE! RO3HHKHOBEHUS CHCTEMAaTHYeCKHX NOTpelIHocTeli Beerna KOHKper-
HBL 3TO 3HAYMT, YTO 3TY NPHLHMHY MOXHO BEIABHTH (HAHTH) M NPHHATE MepHl THEO K
YCTPAHEHHIO NPUYHHEL 100 K yUeTy ee ENHAHUA HA Pe3yNbTaT H3MEPEHHS.

Ho sanuuue pazauaas Mexmy cpepHun apadmeTHIeckHM N U3MepeHHit [P

H HCTHHHEIM 3HAYCHHEM O
Ao= &np + Ao, —

€Ill¢ He NMO3BOAAET CHOSTATH BHIROJ, O HANHYWM H BENMHUMHE CHCTEMATHUYCCKOM MO-
TPEIIHOCTH, TAK Kax B ACL BXOJAUT U ciydyafiHas MOFPElIHOCTD. JTO 3HAYMT, YTO BLI-
BOE O HAMATHH CHCTEMATHUYCCKOH MOTpeltHOCTH MPHXOARTCA ACRATE C YHETOM He-
YCTPAaHHMO CyuaiiHoH TOrpeHIHOCTH.

Bropoii ocobeHHOCTRIO pacyeTa ACL ABAAETCH TO, YTO HCTHHHOE 3HAYEHHE O
Uit onpolyeMoro Maccupa HeH3BECTHO. JNs CPAaBHCHHA NPUXONMICA [PHHMMATE
TAKKE Pe3yIbTaT onpoboBaHiA, i pa3HoCTh A

A= anpl - anpz = Al e + ALy — Ay + AU,

B 3ToM clyyas Ciy1aiHbic DOTPeliHOCT CKAANMBAOTCA, 4 CUCTEMATUMECKYD
MOrpellHOCTs OPHXOMUTCA OOPefeATh 00 OTHOIIEHUIO K APYTOMY ORpOOOBAHMIO,
cuNTAEMOMY MpABHUNBHRIM. Ecnp 06a papuanTa onpoBoBaHHS HMEIOT ONUHAKOBEIE
CHCTEMAaTHUeCKHe IIOTPEIIHOCTH, TO PACUeTOM At CHCTEeMAaTH4eCKYIO NIOTPEINHOCTD
He ODHAPYAUTE.

Ofwee pemeHre TakoEo. Brmonusgior onpobosanue oORYHEIM cnocoloM, H
ciocoboM, B KOTOPOM OTCYTCTBYST BUMSHUE npeinonaracmoll NpuuuHu, noflyuaor
PE3YALTATEL Clapt U Cipp2 M HaXomaT Adl. HalizeHnoe A0 comocTasngercs co ciyvai-
HO# QOPeHOCTHIG AQL, B IPH TPeBERUCHHK HEKOTOPOH BEMHYHHDL, KOTOPYIO HAXO-
Iar 6o pacnpenencHuio CTBKIEHTE, CYUTAIOT, YTO CHCTEMATHYECKOE PACXOMJISHUE
YCTAHOB/EHO. ‘

PacyeTHOe 3HAYCHHE KPUTEPHUS:

—o=Ag

CHCT

Aa
L, =—21.
. At
3meck fp A 1, — pacyeTHOE ¥ TAGNMYHOE SHAYCHUS KpHTepHa CThIonenTa.
Ecnp AC > t; - Spq, TO CHCTEMATHYECKAA NOTPENIHOCTE M IPHYHHA €€ BO3HHK-~

HOBCHHA CUHTATCA YCTAHOBIEHHEIMH, S,m QUPEOCICTeS 110 (bOpMYJ‘leZ
Sia =1{S§: +83, .
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3meck Sal u Saz — CpelHEKBAPATHYHLIE [TOTPEITHOCTH CPEAHHX PE3YILTATOB ON-

poSoBanus &) H O, OUpeaenieMBIc TO NPaBHA2M 4AS CPEAHHX
3HAYCHHIT.
Ecny §g, u Sg, pasuel, 10

S Ao — ‘\I’E - Sﬁ .
Tak xax ¢, Ansg OOCTaTOYHO Gonbiumux N paBHO TpUONM3IHTENBHO ABYM, TO Ha-

AUYHE CHCTEeMATHYECKOH forpelHocTd onpeaesstercs Tak ([OCT P MCO 5725-6-
2002):
Aa>2-2-55 =2,88;.

Ecau e 370 HepaseHCTBO He BBHIONHAETCA, TO CYHTASTCA, WTO BpeAnonarae-
mas OIPHUHHA 4 BEIMYUHA BOIMOMHON CHCTEMATHYECKOi HOrpeIlHOCTH HE YCTAHOB-
JICHBIL. -
B ycnoBusx peansHOro onpoBORaHMA ONpeACTHTh, CYHIECTBYET JIH CHCTEMa-
THYECKAA MOTPEIIHOCTD, OOBIMHO HENE3A, TAK KAK BOIMOMKHAIX HPHIME €e BO3HUKHO-
BEHHA MOKeT BBITE MHOCO, 8 TAIOHOB JINA NPOBEPKH NPABUILHOCTH OnpoboBaHus
HE CYIGECTRYeT. B 9TUX yCROBHAX NpaBHibHOE onpoboBaHHe 0BecHeHBAIOT coOmo-
OEHUEM MPHHOUIOR OMpoOoBaANHA.

1.7. O6man cxema onpofosanus
OnpoGoBanne B KNIACCHYECKOM BapuaxTe npeacrasnier cofoi MHOroonepa-

HHORHYI) TeXHOMoTHYecKylo npoierypy (puc. 1.5), xotopas BrurowtacT B cebg He
TONBKO 0TO0p Opobk.

ApSurpaxHbit
OfheauHCHHas | Kontponsustii
HAYANBHAL [P0~ | PaGouuii

IMogroToska
npobk: o
[laker ! Hamecka
Gnax Fecof
dm:oﬁ ducoﬁ

OtGop rtpof xa onpo-
OyeMOM MacTHBE

Palora B 2HAIHTHYECKOI
naSoparopun

Puc. 1.5, O6wman cxema onpoGoBaHus

HauaneHas npoGa o6si4HO HMeeT KPYNHOCTE M Maccy Gonbiue HeOOXOOUMEALX
I BREHIONHEHUS AHAMHAA:
©

dﬁ'ﬂ'{ > dffeﬂ ;
Guau > Tueos-
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CrenoBarensto, Heo0X0AMO M3MEHHTL 9TH MapaMerpsl polel. Hamenenne
KPYINHOCTH JOCTHraerca ApoOneHueM, H3MenbdeHHeM, ucTHpaHueM. Himenenue
Macchl JOCTHIAETCH COKpallleHHeM MpoGhL.

TIpocreiilree pemeHe — yMeHbIIeHHE KPyMHOCTH Beell mpodsl g0 Heobxonu-
Moil ¢ MOCNERYIOMHM OTOOpoM HeoBXONUMOI MAcChl HE ABNASETCA IKOHOMHHHEBIM.
TTosroMy MpHMEHHIOT, KAK NPABKIO, MHOIOCTAAMATRHOE JApoDlicHHE M COKPAleHUe
npob.

O6piynas npolenypa onpofosanus {cM. pHc. 1.5) cocraBnAeT NOCTATOUHO
ITHHHYIO HENOYKy TEXHONOTMYECKHX OMEpauHii, BEINONHAEMBIX PaloTHHKAMM pas-
IMYEOH KBandpUKARHH B Tpex pasnudHbiXx MecTax. Ha ofwekTe onpoboBanus Tpy-
JasreA npobootiopititku, oTbrpan npolel 8 ToYKax oTGOpa H ROCTABNAA KX B pobo-
paspenounyre. B npoGopasgenounolt nabopanTsl NOACOTABIYBAIOT Hpody K aHanuzy,
YMEHBILAX €6 MacCy M KPYIHOCTb. B aHANMTHYECKO! 1abopaTopHH aHANHU3MPYiOT
npofy, oTdupat OT NOJTOTOBASHHONG MTAKeTa HABECKU M BBITIONHAA HA HHX HeoOXxo-
[eEMblil e asanmisa. focoe ofpaGorke pe3yNbTaToOB aHANM3A MO YKA3aHHBIM B Me-
TOHUKAX MPABHIIAM BEIIACTCA OKOHYATENBHEIN pe3ynbTar o.

Takasd TEXHONOIMS MIMPOKO pPACMIpPOCTPAHEHA, HO OHA IpOMO3NIKA, Tpedyer
GONBIIMX MATEPHAIILHLEIX 3ATPAT H BPEMEHM [UT1 NONyYweHUs pesyisrara. [lostomy
TOCTOAHHO CTPEMATCS MEXAHMIHMPOBATE BCIO TEXHONIOIHI0 ONPOOOBAHMA, H3MEHUTL
€e DPUHIHIHAILHO,

[IpreuMIIaNbHOE HIMEHEHHE TEXHONOTHH BO3MOMKHO ¢ pa3paloTkoit TexHM-
YECKUX CPEICTB aHANN3A TOUSHHEIX NPO0 HEHOCPEICTEEHHO B 0ilpodyeMOM MaccHBe
Ge3 px u3patua (puc. 1.6).

ARanns ToUeUHOk
polLl B MECCHBE

Berucne-
HHE O

Puc. 1.6. Cxema onpoBopanus HEMOARIHKHOTO MaccHBa e oT00pa TOUEHHBIX 11poG

Tak xax TaKoe M3MeHeHHe TeXHOIOTHH ONpoGOBaHMA NPHBOIMT K PE3KOMY
YMEHBIOCHHE) TPYHO32TPAT H MOBLILIAET IKCMPECCHOCT: ONpoboBaHUA, TO PEann3a-
uHs onpoGoBaHKA IO CXEMe Ha pHC. 1.6 ABNAETCA reHepankbHEIM HalpaBicHHEM pas-
BuTHs onpoBGoBanua. ONHAKO UCHONE30BAHME AHANUTHYECKUK YCTPOHCTB, aHaNusH-
PYHOLIEX TOYedHbIe NPoOk HENOCPENCTBEHHO B OTPobyeMOM MACCHBE, HMEET CBOM
0cofeHHOCTH M HEIOCTATKY, NOTOMY HIONHLIH Nepexon Ha onpobopanne 63 oTGopa
TOYEYHEIX HpOD MOKA HE IPeABUIHTCA. _

B mofom cayvae, or6upaercs Toueynad npoba uiy aHANKM3IUPYETCs HEnocpe-
CTBeHHO B onpofyeMoM MaccuBe §e3 WIBLATHA, MBI BCErZi2 MMeeM AeNO C TOUCYHOI
npoGoii, Mo3TOMY caefyer cobmmaTe cnenyroumit obmuii nopagok orbopa (WM
BEIZCICHYA aHANMTHYECKUM NpUbopoM) TOYedHEX npol u dopmuposamus obbems-
HeHHOH npoBEt:
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» BoibupaeTcs cnocol u wHCTpyMenT (npobooTbupaTtens) nius 0100pa {PEIC-
JIEHUS) TOYEUHBIX IEPOG;

« ONpeNenseTcs MACcca TOUeYHOH mpolet;

« OTIPEAENAETCH AUCHEPCH TOUEHHBIX POl paccyuTaHHO Macchi;

+ OMPEISTASTCH TMCIIO TOUEUHbIX TIPOD; :

* CO3TAETCA NPOEKT (MNAH) BEUIENEHUA 31eMEHTOB onpolyeMoro MaccHBa;

» paspabarkipaercy HHCTPYKHEA 1o orDopy npob (ecnn npobnr oTbHparoTes
BpYUHYH0); TpeOOBaHUS KOTOPOH YYHTRIBAIOT HeoOXONHMELE TIpaBHIia De3onacHoCcTH
d TIpeIyCMAaTPHBAKT BRINONHEHUE MPHHIMIIOE 0NipoGoBaHYA; :

« OTIpEJIENACTCH CMOCOO HAKOINEHHA W TPAHCHOPTHPOBKH 11pob NMO0 BRIYHC-
JIGHUA Pe3yNbTaToOB aHaNH3a 0OheTHHeHHOH npobbL
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Ihaga 2
NIPHHIHANGLI HPABAALHOIO O1IPOEOBAHUA

2.1. CucTemaTAtecKasn NOrpeliHOCTL — TPYAHoONpeLelAeMas
H TPYAHOIIPEACKA3YeMad NOrpeitHOCTh OHPOGOBaHHﬂ

Onpobopande AOILKHO. 6HITE NMPAaBUNEHEIM. HenpaBunbHeIE pezyneTaT onpo-
GoRaHus, T. €. OTIHYAKOIMICA OT HCTHHHOIO PE3YNBTATA HAa HEKOTOPYIO MOCTOSH-
HYIO BENHGSHUHY Al # 0, MOXKET NOMYHHTHECA MO KakoH-mubo NMpHYHHE, BIMAHUE
KOTOpOil He YUTEHO METOJUKOIl BEITONHEHMs onpodoBanus.

Metonukd onpoGoBanus, KaK NpPaBwio, THOO TOCTHPOBAHEL (T. €. IA HUX
MMEETCA OCYSAPCTBeHHEIH Ml MEeKIYHAPOAHbIA CTAHNAPT), 100 YTREPMIEHE! PY-
KOBOIHTE/IAMY BBICOKOTO PAHTA W IOJJIEHAT HEYKIOHHOMY BBINOJIHEHHID. TloaToMy
NIPOBEPHTE NPABHNLHOCTE Pe3ysbTaTa onpoboBaHus NOBTOPHLIM ONpoboBaHueM He-
BO3MOKHO.

Ppaza «IJosroprTe OonpofoBande W QOKDXKUTE, 4TO Bal npasht» yaiie BCETO
GeccMBICIIEHHa, )

B paGore [12] Ha npuMepe KONAYECTEEHHOTO XHMHYECKOI0 2HANN3a TIOKa3aHbI
TPYSHOCTH HOKA3arelIbCTBA M OLEHMBAHM CHCTEMATRYSCKHX NOTpeHocTeil. B Ha-
CTHOCTH, Ckazano: «MOXKHO yKa3aThk Ha TO, YTO M3BCCTHEL Cliydau, Koraa Gonee npa-
BHJIBHBIMH OKa3BIBATHCh HMEHHO PE3YNBTATEL, BEIIENCHHEIE KKK HeCOTIACYIOLIHECH
¢ CONBUIMHECTBOM OCTARBHEIX®. M, B KOHIlE KOHIOB, BEIABHraercs no3yHr «Hawumm
[VIABELIM BPArOM ABJAETCH CHCTEMATHYECKAN NOTPELIHOCTEY.

Hprmepor DOABRIEHHS CHCTEMATUMECKOM HOrpeliHOCTY B NpaxTuke onpodo-
BaHKA MHHEDANBHOTO CHIPhI IPEHOCTATOUHO.

IIpu or6ope npob CHCTEMATHYECKAS HOTPEUIHOCTE MOXKET BOSHAKHYTh:

« [IpH HenpaBMAbLHOM BEIGOpE pasMepoB MpoBoOTOMPAOILEI0 MHCTPYMEHTA

(npobooTbuparend); tax, y npoboorbuparens mosier OBITL CAMINKOM Yy3Kag LUENb,
Manasg eMKOCTE g MpoGEl;

+ IIpY HEMPABHIEHOM HCIORRIOBAHKY HPoGOOTOHpATENS, B TOM YHCTIE €10 YC-
TAHOBKE.

DT OffHA H3 CZMEIX PACHPOCTPAHEHHAIX MPUIKH NMOABACHHA CHCTEMAaTHYECKOH
norpetHoctd. Tak, npobootbuparens Moxer He orbupars npoly 110 Beel TOMHHE
UIM MWHPHHeE onpo0yeMOoro MacCHBA; MOMKET OTOMPATE HE NPONOPHUMOHANEHEIE ONpPO-
OyeMEIM dneMeHTaM MAacCHBA YACTH. DTO MPOHCXOJHT, KaK TIPABVIO, IPH HCIONE30-
BAHHH PYJOKOHTPOIMPYIONIUX CTAHLH, ropcTeBoM otbope npob:

» TIPH HAKOTUISHUY M TPaHCMOPTHPORKE Npob, KOraa yacrs npobel MoxeT BITh
noTepsaHa (npockinana) muéo B mpofy nonanaer NOCTOPOHHMI MaTepHan;

« IIPH pacyeTe cpenueapuMeTHHECKOT0 3HAUCHHA BMECTO CPERHEBIEEIIEH-
HOTrO;

« npu o160pe HebonkIoro yucaa npob oT onpolyeMEIX MACcCHBOB ¢ aCHMMET-
PHYHEBIM PACTIPeIeieHHeM MACCOBOI JONH,

24




TIpy noaroTosKke Npod CUCTEMATIYECKAT IOTPEIUAOCTE MOSKET BOZHHKHYTS:

* BCIIENICTRHE cerperamm MaTepuana npodbl U COKpaLISHHs! CerperupoBaHHO-
ro Matepuana;

« BCNIEJCTBHE YIANEHHAA HEKOHTPONMMpyeMoil dacTH Npolkl, B YACTHOCTH, NPH
YAICHUY TMBUIH NMPH ACMHPALUH, TIPH YAAICHUH BOZAB! TIPH AEKAHTALMH, YAATCHHH
OCTATKOB T1po0Bl ¢ HHCTPYMEHTOB, MIPY 3arpaAzHeHHH 000pyIOBaHIUA;

« BCTICACTBUE 3aTpA3HeHHA Mpolbl HEKOHTPOIMPYEMbIMKA H0DABKAMM, B 4ACT-
HOCTH IpPH HCHONB30BAHUHK IPAIHEIX HHCTPYMEHTOB.

Ecnu cucreMaTHuecKas MOTPEUrHOCTE BPA0hl BOIHUKIA IO OITOTORKY NAKETa
TN aHanu3a, TO HH KOHTPONBHELE, HH apOHTPaKHEI DaKkeTh He HO3BONAT YCTPAHHUTE
ee, U aHATH3H ITHX NMAKETOB OYOYT COMPOROKAATHCA ONHOH W ToH ke HeycTpaHeH-
HOIt CHCTeMaTHYECKOH NOIpEeluHOCTBEO.

IMpu ananuze npob cHCTEMATHYECKAR IOTPELHOCTS MOMKET BOIHHKHYTh:

« OpY 2aHaNM3€ CEeTPErMPOBAHHON HABECKE, KOTAA AHATH3HUPYETCA ce 4acThb
(peHTreHOGMIOOPECIICHTHBIH, CreKTpanbHLIi ananusol) 11bo MPOUCXOANT HENONHOS
PACTBOPCHHE KOMIIOHEHTA;

« TIpH OTOOPE HABECKH OT CErpPerupoBaHHOI0 MATEpHANa;

« U HCTIONEOBAHHH METO/MK, NPeTyCcMATPHBAIOIIMX oTOpackBalke (oTOpa-
KOBKY) KakuX-THOO pesynbTaToR aHANH34a, 8 3T0 GONBIIMHCTBO METONUK.

Kak BHiiM, HENPABWIIBHBEL Pe3yNbTAT ONPOOOBAHNA MOMET BO3HHKHYThH M0
MHOTHM npuvHHaM. [lo>ToMy MeTOAMKHM Onpo0OBaHUA ZOJDKHE! OBITH COCTABNEHbL
TaK, 4TOOB HH OHA W3 BO3MOMKHBEIX TIPUYHH MOSBICHHS CUCTEMATUYECKDI! orpel-
HOCTH HE MOFTA BOIHHKHYTE M [OBIUATH HA pe3ynsTar. JIjd 9TOFG METOMHKA CO-
CTABIACTCA MAKCHMATBEHO MOApPoOHO, ¢ HeoOXOAUMEIMY pacueTaMu i Bhibopom pe-
LIEHHI, 4 €€ BHIMONMHEHUE ABIALTCH HEYKOCHUTENBHBIM.

Hinst toro 4robst HpeRyCMOTPETs BCE BAPHAHTH! HCKIFOHEHHA BOIMOKHOH CHC-
TeMATHHECKOH norpemHocTH Ha mobom stane pabotsl ¢ npoboil (npH ee oTbope,
[OATOTOBKE M aHanu3e), cOpMyMHPOBaHbl JBA MPUHUUNA ONpoGOBAHUA, PYKOBO-
JICTEYACEH KOTOPLIME, MOXHO COCTABUTL METOIMKY NPABUIBHOrO onpobosanus nudo
MPOBEPUTE HA NPABUABHOCTE CYIUECTRY YK METONUKY.

2.2. Heopnopoaroers onpofyeMbix MACCHBOB

OnpoGyembie MACCHBEL HEOZHOPONHEL DTA HEONHOPOAHOCTh BHISHIBACTCA
LBYMA IPHIHHAMIML

1. OrpeneHble Kyckid onpobyeMoro MaccHBa pasmuaHEl K3k 1o pasmepan, TaK
H [10 MACCOBOIi JONIe KOMITOHEHTA,

2. OrneneHEIE 9acTH — MEMEHTH ONpoOyeMOro MAaccHBa — DPAIMHYHEI MO
cpemHei MaccoBOft AoNe KOMIIOHEHTA.

Jna roro yrobsl pesynsrar onpofoBaHus HE HMEJ! CHCTEMATHYECKOR norper-
HOCTH, HeoOXOAHMO, YTOOH B Npobe OKA3aIHCh KAK KYCKU pasiHUHON BenHYMHEL
TAK M 4aCTH PA3IM4HBIX AIEMEHTOB ONPadyeMoro Maccued. ;

Jrs Toro 4Tobbl 0GecedHTh 0TOOP KYCKOB COOTBETCTBYIOIIEH BElIHYUUHEL, He-
00X0AHMO TIPABUNBHO OTOHPATE MOUeYHEIE TIPODEIL.
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Jns Toro utoGel ObliY 0TOGPAHE! YaCTH PA3IHYHEIX MEMEHTOR onpobyeMoro
MaccHBa, HeOOXOMUMO IPABMILHO OTOBPATE CTONEBKO TOYEUHBIX MPOG, CKOMEKO BbI-
JleneHo IeMenToR, H chopMupoBaTs ofbedunenyio 1ipody (puc. 2.1).

Oupobyempiii 06
MACCHE BEAHHEHHAA

npo6a

AmeMenT MaccHBa

Pugc. 2.1. DopMupoRamme o0LeAHHEHHON NPOOLE U3 HECKONLKUX TOYEIHBIX,
KAt B3 KOTOPBIX 0TO0pana OT BELIEASHHOTQ aneMenTa oRpobyeMoro Maccusa

C neneto obecnedeHnd IPaBMARHOTO ONpoGoBaHKs chOpMYIHPYEM NPHHLMITLI
onpoboBaHHA.

2.3. PapHONpeCTABUTENBHOCTE KYCKOB oNpofyeMoroe MaceHpa
B TO4eTHOI npofe — mepBhlif NPEHIKN oHpodoBAHIA

I opAHIUn onpobOBaHKA — PABHONPEACTABUTENILHOCTE - KYCKOB onpodyemoro
MaccHBa 5 TOYeYHOM npode B Touke ee otlopa.

PaBHONPEACTABMTENSHOCTE MOKHO AOHHMATH, KAK M HEMPEANOYTUTENLHOCTE
orGopa Kyckos onpobyeMoro maccuea B npody. TexHonorus onpoboBaHMa — MHOTO-
OFlepalMOHHAA TEXHONOTHA, i IPUHIMIT HeIPEAIOUTHTEBHOCTY CNERYET cobmOoNaTh
npH moboM oT6ope KyCKoB, KaK CBA3aHHOM € caMiM oT0oposM npob, TaKk H ¢ COKpa-
I{eHHeM TPODELL IPH €€ MOATOTOBKE Y ¢ 0TO0POM HABECKH ALt AHAIH3E.

Takoe NPEIMOUTEHHE MOXET BO3HHKHYTH KAK 1o CyOBEKTHBHHIM, TAK H MO
06BEKTHBHEIM MPHYHHEAM.

Bapuant cyGLeKTHBHOIO NpeANouTeHHs OCOOEHHO 3aMETEH NpH FOPCTEBOM
onpoboBaHUU, U3BECTHOM I KPYNHOKYCKOBEIX MPOIYKTOR KK METOJ MOJIOTKA M
copka. Or0uBarTh KYcOUKH pyast Opisaet Hempocto. Hanpumep, oTOUTE 9acTh KycKa
Mapraniesoil pyssl NPOCTEIM YAAPOM MOIOTKA HEMki3g. KpoMe TOTO, CYIIECTBYHOT
peKoMeHmauuyu OTOHBATE KyCKH ONpPERENCHHBIM 0DpasoM, HAnpuMep, NMOMepek Io-
MOCUATOCTH. JTo mpupaer otbopy kyckos eme Gonemnit cyGwexrususM. Ilpowe
orobpatk cpasy bonee Menkyro dipakuiio B npody, IT0 HEMOCPEACTEEHHO IIPHBOIMT
K DOABIEHHIO CHCTEMaTHYeckoH morpemHocTy. CyObeKTHBHU3M MOTKET NPOABUTEC H
B HeBONLUIOM CMEINEHHH TOYKH 0TOOPa IPOGE! OT HAMEYSHHOH.

O6beKTHBHOE TIPEITOYTEHHE MOMKET BO3HHKHYTH [IPH HECOOTBETCTBUM pazMe-
pa cOBKa, wWefH MpobooThuparend kyckaM onpobyemoro MaccHBa. OOBeKTHBHOE
NpEOYTCHHE BOZHHMKAET B OONBUIMHCTBE CHYYAEB HCIONIL30BAHHA AHANM3ATOPOB
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COCTABA HENOCPENCTBEHHD JUIL AHAH3A TOYEK B o1polyeMOM MacCHBe, B TOM YMCITE
B [IOTOKAX PYAbL.

[epBoiil npuHLMA onpofoBaHus BHITIONHAETCS BEIGOpOM npobooTOuparoinero
HHCTPYMEHTa C ONMpEeACHeHHLIMHA pa3MepaMy NPUHAMAIOLIEH Kycxu mend b 1 othu-
patoniero npoby ONpenengHHoid Macck gy

Ulupuna orGuparomero npody COBKA HIH [UENH KOBILA IPHHEMAETCA M3 COOT-
HOIHEHUA

b =2 3dax.
3nech dyax — MAKCHMANBEBLA PasMep KYCKOB OMpodyeMoro MaccHBa (MaKcHManbHeiH
pa3Mep KYCKOB PaBHAETCA Pa3sMepy CTOPOHBI KBaAPaTHOH suelixu CHTa,
Ha KOTOpPOM ocTaercs 5 % onpobyemoro Matepuana).

VY 3TOro NPHHLMIA ecTh SBA JOIONHEHHA, YTOUHAIOLIME BRHIMOIHEHHE CaMOTO

TPUHIIATIA.

Ia. He Tepars orobpaunniif B Toueunyio npoly Matepuan.
ToTepATh YacTh Marepuyana MpoGEl MOKHO HEMpOM3BONEHO M co3HatenpHO. He-
MpoM3BOIBHO TepAT Matephal OPH NPOCEITAHHH €0 IPH HAKOMNeHHH M
TPAHCIIOPTUPOBKE; NpPH nepenolHeHun npoboorGopHoro ycrpolicTea B nponecce
otGopa npoOsl. Co3HATENBHO MOTEPATh MaTepHal MOXHO, YOANAd YacTh IPOOLI
0 TpUYHHE, 3aBHCALUEH OT ydacTHuka IIpomecca ofpoSomanud (sca mpofa He
[IOMEINAETCA B EMKOCTh, YacTh MATCPHANA He APOXOAMT 4EpPE3 ¢UTO, He MOHpA-
BUICH Kakoi-mubo Kycowek H T. m.) mubo 3agMcsmell oT TeXHONOruu onpoboBa-
HuA (ACrMpauHs IpH apofieHud, OCTaTKY NpoBEl B TPaHCIOPTHPYIOMNX TpyDax,
HHCTPYMEHTAX M T. I1.).

16. He nobasnate B npoly nocTopoHHEN MaTeprar.
JloGaBuTE MOCTOPOHRHUI MaTepuan B Mpoly MOKHO TAKKE HEIPOHU3BONEHO H CO3-
HATENRHO,
Henpou3sponeHo nofasnzerca B mpoSy MaTepHan IpH NpochingX APYCHX NPOIYk-
TOB, & TAKAKE NIPU UCIOIB30BAHKHA 3aTPAIHEHHEIX HHCTPYMEHTOB.
Tak, no TOCT 14180-80 Bce MEXaHH3IMBL, HHCTPYMEHTEI, TPODONpPUEMHEIE YCT-
pOHCTRE AOIKHEI OBITH OUMINEHE! OT 3aTPA3HCHME, [IPOBEPEHEL K OTperynupoBa-
uel. TIpofel creayer nperoXpatsaTe OT H3MEHEHHA UX COCTABa HAa BLeX CTafUAX
ot6opa, TIOATOTOBKH U XpaHeHUs.
CozuaTentHo JOGABMTE NOCTOPOHHHI MATEPHAN MOXHO NpM HEXOCTATKE MATE-
puana NpobEl, a TaloKe (ipH KENAHIK H3MEHHTE PE3yALTAT OHPOCOBAHHA.

TakuM 00pazoM, BEINONHEHHE NePBOFO NPUHIMNA onpobopanya ofecneyrnsa-
€TCS NpaBHIIBHEIM BBIOOpOM napameTpoB (pasmepor) npoGooTOHpAaroUIero HHETPY-
MEHTa ¥ TIIATENbHEIM COBMoeHHEM TEXHONOruY paboTEl ¢ mpoboi, Hekntouarome
£€ 3aArpA3HEHKE WK [I0TepH.
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2.4. PaBuonpeacTaBUTeNBHOCTE 3J1EMEHTOR onpodyeMoro MaccHBa !
B olbeauHeHHoi npobe — Bropoit npuHIKIN onpoGoBaHMs

Il mpunmn onpoboBaHs — paBHOMNPEACTABHTENLHOCTE JIEMEHTOB onpobye-
MOTO MacciBa B 00peanHeHHOI npofe.
HeoaHopoOoHOCTE ONpoGyeMOro MaccHBa NPHBOJUT K TOMY, YTO oToOpatHas
TOUedHaA npoba COUTBETCTAYET KAKOMY-TO OSHOMY 3HAYEHMIO MaccosoH Momu, HO
He HeOOXOIHMOMY CpeIHeMY I onpolyeMoro MaccHea.
Peuenne HadigeHo Takoe. HeogHopopuelii onpobyeMBlil MaccHB HyxHO pa3-
JENHTh HAa HEKOTOpOE YHCHO HeGONBIIHMX SNMCMEHTOB, KAKIBIR U3 KOTOPRIX MOMHO
66110 Obt CHHTATE ONHOPOLHEIM (TCPEMEIIAHHEIM ). ;
Ecmy OT K4/10r0 TAKOTO OXHOPOAHOrD 3NEMeHTa OTOOPATE OOHY TOYEHHYHO :
npoly 1 ofEeMHWTE BCE TOUSYHEIE MPOGH B OJIHY HOBYHO — OOheIUHEHHYH), TO CHC-
TeMaTH4eCKaa MOTPEIHOCTE MoseT ORITL yeTpareHa (puc. 2.2).
Ha puc. 2.2 nokazauo, 410 o6khequnedHas Opoba (paxTiiecKH RpeacTapiier
coboto Guanteckyo MoAeENs cnpobyeMoro maccipa.
TouedHyto npoby cnefyer oT6HpaTh B LEHTPE TAKECTH INEMEHTA,

a Onpobyemzlii Maccup Ofsetunennas

npoba

Toueunas
npoba

6 Onpo6yemerit MaccHB F T —

npoba

A A

T
1
t
!
]
I

Togeynas
npoba

Pugc. 2.2, dopmuposanie oGpeMHeHHOI NPODEI H3 HECKOIBKIX TOUERHELX,
Kar QHzHecKail MOJETH 0TPoOYEMOro MaccHsa;
HpU pazdeneHul MACcCUBA HA BIREMENTTE RO Macce (a) u no gpemen (6)

TaxuM 06pazoM, ¢ Hensto MONYYeHHA MPaBHNBHOM NpPo6el HeoOXoAUMO BHI-
HONHAT, BTOPOH NPHHLMI — PaBHONPEICTABHTENLHOCTE 3IEMEHTOB ompolyemoro
maccuBa B 06nenuHeHHOM pobe.

V 3TOT0 NPHHITHIIA BMEHOTCH [IBA AONOIHEHU.



Ila. He crymars Touewssie npodst.
OtbrpaTk uX cAegyeT Tak, KaK ITOKA3aHO Ha puc. 2.2, B LEHTPE THKECTH MAacCh
KaK/JOTO BBIAENEHHOTO 3IeMeHTa, ¥ He OTOMpaTk TouedHble TPobbl ¥ TpaHuL
aneMeHToR (puc, 2.3).

116. He BefxoduTh 3a npesesas! onpo0yeMoro MaccHBa.
Hapymenne BO3MOMHO mpd HEACHBIX rpaHMUAX oOnpo0yeMoro Maccusa
(puc. 2.4).
Jna Toro 4tobp! HCKIFOYHTE BOIMOKHOE HADYIICHUE, B CTAHEAPTAX LPETyCMAT~
pHBaIOT OTG0p ToueHHBIX pab He Gimnke 0,5 M OT CTEHKH BaroHa.

a OnpobyeMEerit MacCHB o OnpoOyemerit MaccHB

AA AA

N S

Fa\

Puc. 2.3. Bo3MOsKHbIE BApHAHTE] HAPYIICHIT JOTONHerHs [1a
myTeM 0T00pa TOYSUHBIX POl HE B LICHTPAX TAKCCTH IICMENTOB;
caywenue mouex ombopa 8 npocmpancmee(a) ¥ 8o spement (6)

a Onpolyenbiii MacCHB ] INpunumman ¥ CTCHKE BATOHA
fIOCTOPOHHAA Macca
L~
H A
A A A
A
KonMuk A A A
HA NoYBe

Puec. 2.4. BO3MOXKHEIES BAPHAHTE HapyleHua JONoHeHus (10
fIpH HeACHOH (HeBuauMoil) rpasuLe onpobyeMoro MaccHea:
HAM4UE CKPbIMOZ0 XOAMUKA (Q) 1t CKPBIMONR MACCH HA CteHKe sazowa (6)

Peanuianusi BTOPOrO MPHHLMIA OCYIIECTBAAETCA B CNEAYIOWEH NocienoBa-
TENLHOCTH:

1. PaccyuTaTe YHCIO 3MeMEHTOR, HA KOTOPOE HYIKHO pasliefIuTk OnpobyeMslil
MACCHB, T. €. HANTH Y4C/I0 TOYeyHEX npob.

2. Paszgenuts onpoGyeMelii MACCHE Ha HAAEHHOE YHCIO IEMEHTOB.

3. Haa gHenojpwxcHOro onpo0yeMoro MaccHBa HeODXOAHUMO COCTABHTEL CXEMY
(npoexT) ¢ HaHeCEHWEM TPAHML IEMEHTOE ¥ YKasaHweMm Todek otGopa npob. Hna
HNOTOKOB He0GX0AHUMO HalfTH MHTePBANEl BPEMEHH, Yepe3 KoTopsle 6yayT oT6upaTh-
cs1 mpobot.
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PasHonpescrasuTensHACTE SNEMEHTOR onpodyeMaro MacclBa B npobe cneny-
er obetneunBaTE He TONEKO NpM oTbope npob, HO H NPH HX NOITOTOBKE K AHANH3E,

VMeupteHHe MaccH NPo0s! NP ee NOATOTORKE K AHANH3Y, Ha3blBaeMOoe co-
KpameuHeMm npobbl, ABNAETCA N0 cywecTBy oTbopoM mpobel oT npobul. [Ipn sTom
K2K IIPY HOATOTOBXE [AKETa, TAK ¥ NpH 0TO0pe HAaBeCKM [N aHani3a Ot nakeTa hax-
THUecKkH 0TOBpaeTcs o0penHeHHad rpoba.

O16op obbenuHeHHOI npobbl BCeTa CHA3AH C© ONpEefieNeHHeM YHCIA TOYey-
HBIX IIpoB.

2.4.1. Pactem uucna moqeunsIx npos

B ropeOpYAHOi HPOMBIITCHHOCTH O0BMIHO HMEKOT AERO C ChUIYSHMH Ipo-
pyxramu. TIpu 9T0M NpepronaracTed, Yo BO3MOMKHBIE SMEMEHTEI OMpelyeMoro mac-
CHBZ OTNHYAIOTCA OPYT OT Apyra ciydaifaeiM obpazoM. ChefoBaTelbHO, HX MOXKHO
OITHCATE U3BECTHOH XapaKTepHCTUKOH — AucrepcHeil MaccoBol ponu. Tax kak Kaxc-
ABlit 2MIeMEeHT XapaKTepU3yeTcA TodeyHoi npoloit, TO 3Ta AUCHCPCHA MONY4YHA Ha-
3BAHHEC K FUCTICPCHA TOYCHHBIX npoﬁ» u obosnavaerca S.? .

Jins pacuera uuclia ToYeussix npoG HeoOXONMMO 33jark DOMYCTHMYIO TIO-
rpentHocTs oT0opa npob P, KoTopad cBA3aHa ¢ JOITYCTHMON CpeiHeKBaapaTHIHOil
norpempoctsio orhopa qopMynait

28
Py =252.100,
oTcrona
P
or = 5100

3gect P,; — BOMYCTUMAA OTHOCMTENEBHAA TIOTpemHecTs 0Thopa obbemuenHol npo-
©ni, BLIPAXEHHAS B TPONEHTAX,
OtGop npob cBA3aH ¢ cucTeMaTHYeckoll M cmyyatinoif norpewHoctaMi. K xo-
T4 BPHHIANE ONPOOORAHKA NPeANONAraloT obecrieyeHHe HYeBOH cHCTeMaTHIeCKO
NOTPEWHOCTH, PACcHeT YHCHA TOHEIHEIX Npod CBA3AH YKE ¢ JOCTHMEHUEM NOMyCTH-
MOT CryyaiiHOM NOrpelIHOCTH, HO3TOMY A0BaBHM K HHIEKCY — NONYCTHMad Sor jon-
B urore pacuer 4HCAa TOYEMHBIX NPOG BLIIONHASTCA 10 hopMyIe

[MonyueHHOe 3HaueHHe N, OKPYDVIEOT 4O YAOOHOro LEnoroe sHayexusa. Ecnu
nony4eno N, = 11,48 — npoGHoe 3HaYEHHKE, TO er0 MOXHO H3MeHHTh 70 8, 12 nuny 16.
He ofg3aTensio DAcUETHOS SHAYSHUE YBENUYHMEATE, MOKHO H YMEHBUIATE, TAK KAk
auauenue Py, HazHagaerca npubauIuTENsHO H MOXKET ObITh HIMEHEHO,

J10 yKka3aHMe MOXKET OblTh HPOTHROpEYatUHM MHOIMM AokymedrtaMm. Tak, B
T'OCT 16598-71 Pyupl u koBueHTpathl Maprasuessle: «KomuuecTBo ToueuHbx npod
MOKET DEITH YBENHUEHO, HO HE MOKET DHITh YMEHBHICHO», ONHAKO IpHOAN3HTCAL-
HOCTE paciera YHc/Ia TOYeUHBIX Npod UPHBOMUT K BBIBOAY O HEOOXONHMOCTH CHRTHS
3T0r0 TpeOOBAHHA.
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C HEKOTOPRIX [OP MOBTOPAETCH YTBEPIKIEHHE, YTO NOTPELIHOCTE 0TGopa nipab
HomxHxa ObITh KaK-TO CBA3AHA ¢ NOTPELUHOCTRIO AHAMH3A,

B I'OCT 14180-80 npeupnoxeno QOMYCTHMYIO HOTPEIIHOCTE oTGopa mpolsl
PHHUMATE HE MeHee AOIYyCKAeMOro PACXOKACHUA MEHy pe3ylbTataMi XuMude-
CKOrO GHAM3A HA MPEATPHATHH.

I10 uckyccTReHHaK cBA3b. OTHOp npob U aHANN3 — 37O Pa3HLIE TEXHONOTHIC-
CKHE OTIEpallui, H KRKIYI0 03 HUX MOMHO BBITONEATE C Pa3HOH IOrpEMIHOCTEI), KO-
TOpHIE M CIIeNYeT Ha3HAYATE, PYKOBOACTRYACH TpeboBannaMy k obuleit norpemsocty
pe3ynsTara onpoboBaHHA Pre oo Tax 'KaK MOrPEINHOCTL ONPeOOBAHUA BOSHHKACT
TpH BHEITONHEHHH Kak O0TOOpa Npod, Tak M ee NONTOTOBKY U aHANMH3d, TO MOMKHO 00-
LYK AOMYCTHMYO [OUPEILHOCTh PasfeNuTh, HAMPHMep, Ha 3, CUUTasA TOTpenrHo-
¢TI0 0T00pa:

Pmnonzppes.non/3-

KoneuHo, feneHuc Ha TPH [Pou3BOibHO. MOXKHO OPHHATE U APYFHE COOTHO=
LIEHUA MEHKNY IOTPEItHOCTAMHE, OKOHYATEeNBHO NPHEMIEMOCTE BEIOPAHHBIX COOT-
HOLUCHMI OMPEACNACTC HOCHE MOMHOr0 PacyeTa TONKH onpoboBanus.

2.4.2, Jucnepcus movevnslx npo6

[py onpoBoBaHHY MUHEPANEHOIO CHIPEA € UENLK 06ecTeYeHHs HyTeROH cuc-
TEMATHYECKOM NOrpelIHOCTH, T. €. BEITONHEHHS NPaRHIEHOr0 onpodoBanus, Heol-
XOMUMO cOOJFOACHHE ABYX MPUHLIKNOS (KayIB ¢ NBYMS JONONHEHUAMM).

CofrniogeHye EpPBOro NPUHIMIA ~ HEMPEANOMTHTENBLHOCTH 0TOOpa KYCKOB B
TOHEUHYK npoly — NpUBoIUT K BLIGOpY uHcTpyMenToR nna oropa opob (npoGoot-
Gupareneii) ¢ onpeneneHHEIME pa3MepaMy [MHPHHEI COBKA HITH [IenH npoboordupa-
TeNs, & TAKKE C ONPEIE/ICHHEIMH TPeOOBaHAUIME K EMKOCTH poGONpHeMHHKA H ApY-
ruM napamerpam. Bee aTo 3apaHee mpemonpenelseT maccy orbupacMoil TouedtolH
npobEl gy, ¥ MACCa TOUESHHOH pOBLI CTAHOBHTCA TIEPEUYHON, He 3aBHCAeH oT npy-
rux TpeboBaHuil K onpoOOBAHUIC BETMYUHOH.

Jucnepcus ToueqHbIX Npol, a4 3HAYNT H HX HWHCHO, B o0lieM cilyyae 3aBHCMT
o Maccel ToueuHot tpolst (puc. 2.5), DTa 3aBHCHMOCTE HAYHHACTCA C MMOKYCKOBOH
JAHCOEPCHH, TIPH KOTOPOH ¢ = ¢, €M B TOHEYHYIO Npoldy OTOHPAeTea OUH KyCOK
maccoil gi. {Ipu orBope 8 TouedHy npody 0OMBLIOro YUCTa KYCKOEB (YT0 06BITHO H
Oenaercs, ¢ >> ) 9T0T rpadux CHIsHO BHINONAMUBAETCH, YTO MO3BONAET B AaNb-
HeWueM CUUTATH QUCHEPCHEO TOYEYHBIX NPO6 He 2aBMcaileil OT Macckl TOMEYHOH
npo0bl ¥ HAXOMHTL e KAK HEKOTOPYIO0 MOCTOAHHYHO AMd paccmarpusacMeix M amw T
BEJIUUHHY.

Ha puc. 2.5 npuBenensl 3aBUCHMOCTH [ TPEX BO3MOKHBIX CITyYdes HeOoIHO-
poasocTH. BUAHO, YTO yeM Xy:e NepeMeInaHd MaccHB, Tem Jonblle BEMHYHHA ST2 K
Tem Gonpiue Oyaer HeoOXOAHMOE YUCIO TOYEUHBIX 1POD.

,[[HCTIGPCH)I TOUYEYHBIX HPOG He ABMAETCA NOCTOAHHOM BCHH‘!HHOE, 2 3ABHCHT
0T BeNHuUrHGl MAcCHRa, T. . €70 MaCChl UMK KOHTRONRHOTG MEpUONA.
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82 = const
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Puc. 2.5, 3aBHCHMOCTE JIMCIEPCHH TOUSHHEIX NPo6 oT Macce! TOYeqHOH IpoGE:
I — kpatine neodHopodielli MAcCUs; 2 — MIGAMERbHG NEPEMEIUAHNBIT MACCUS,
3 — peanvhuiit maccue

OTO CTAHOBATCA ACHHIM IIPH PACCMOTPEHHH HMEHHO KOHTPONIBHOIO Mepuoia
{pmc. 2.6).

HamomueM, yro cpemHexpanpaTHYHOE OTKNOHEHME MOKHO HAHTH UYepe3d pas-
Max Ac. YTpouleHHslit pabouwii Bapuant OnpefeneHys JUCICPCHH TOUEUHBIX Ipod
gepes pasMax:

A
Ao Z (aimax - c':imin)
R B
4 4N

3mech N — HHCNO YCPERHACMBIX pa3MaxoR. Beeria BHIIIONHIETCE COOTHOLIEHHE:
Aa’q’mn > AaCMEth > Aa‘ia(ﬁ'

at
A o Aua:cnu A Ceyna
a _— ) Aac.\lCHH
e
aﬂmﬂu - \J

T=1uac 1 cmena - 2 cwmens 3 cvenm ¢

Puc. 2.6. Hsmenenne MaccOBO 40K BO BPEMEHH U PAa3sMaxa AG TOUeYHBIX pod
OT KOHTPONBHOTO NEpHONA
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AHANOrHYHO MOXHO HANMCATh:

AUV‘MEI:RI[ = A(-'Lt:y'ﬁm
HT A

B urore cregyer oxuaars Wi moboro onpobyeMoro MaccHsa 3aBHCHMOCTE
(puc. 2.7), KOoTOpYI0 MOKHO NPUOHHU3UTENBLHO ONHCATh (YHKLHAMM:

S; = kmm wmn kT .
Koadduuvents: B HopMynax MOXKHO HaliTH 10 3HaYSHUAM S, O5a H3BECTHELX
Mul.
Hanpumep, naiigs S, pns Mecaua, noyuasM:
A}

k — _IMec
=
V TMEC
3ameruM, yto BuA gynkuud S, or M unu 7 moxer GbiTh BHIOpaH IPYIHM, U

3aBHCHMOCTE B BUAE ~/ A unu +/T 4BAgETCA IMuib ONHOH H3 BO3MOKHEIX.

S. T yec

TMCC T

Puc. 2.7. O6muit By 3aBHCHMOCTH JHCIEPCUH TOYEYHEIX Npo6
0T BeNHYHHEl onpobyesoro Maccusa (A wmn T}

[ony4eHHEIe SKCIEPUMEHTANBHO 3dBMCHMOCTH AUCIEPCHH TOUSYHBIX Npod ot
KOHTPONBHOrO MEPUO/Ia NO3BONAIOT CACNATh 00Kl BHIBOA, COCTOAINNE B TOM, 4TO
HOTPENINOCTE 0T6opa npol ocTaeTca NMOCTOSHHOHK WA 70DOro KOHTPONSHOTO Iie-
puona uiau onpodyemoit Macchl, T. €.

.52

OT.CMEHY

=32

QT.Mecay *

. a2
= So-r.cy'mu
TTO COOTHOIIEHHE TIOKA3LIBACT, YTO AUCIIEPCHA MacCOBOH mOJIM MOXET OCTa-

BAThHCA HCH3MEHHOIA, HECMOTPA Ha YBEIHUYEHHES YHCNA TOUEHHBIX npoﬁ.
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2.4.3. H3gecmisle 4apuaHmel paciemd YHCAa ModedslX Rpod

HssecTeH paj BAPHAHTOB pacdeTa 4HCAA TOMEYHBIX NpoD, IPAMO WIH KOCBEH-
HO BRITCKAIOIINX 13 QOPMYNBL A N,.

Monyunia pacnpocrpadenve dopmyna, uanoxendas 8 FOCT 14180-80 nna
PYI UBETHEIX METANIOB Ajl HEMOABIKHLIX MACCHBOB

N, =0,075-V-VM .

3aeck YHCHO TOYEHHEIX NMPOG NPONOPUUOHAIBHO KOMHOUIMEHTY RapHallM
MAcCOBOi IO V) a Bce OCTANBHOE, B TOM YHCIE AOIYCTHM:s fIOTPEINHOCTh, CKPBITO
B koadduunente 0,075, B ztoif dopmyne pasmeprocTs ¥~ npoiueHTEL, & M — TOHHBL

TlIo T'OCT 14180-80, ecnu koadduUNEHT BapHaUKH MECCOBOR NONH KOMIIO-
HEeHT4 JUIA TApPTHH pyJbi HEM3BECTEH, TO ero npuHuMarT: V' = 35 % ona pynel,
V=35 % Ang KOHIEHTPATA N0 OCHOBHOMY KOMIIOHeHTY M V' = 15 % no npuMecHsIM
KOMIIOHEHTAM. DTO NpefenbHple 3HAYEHHA B HEOJHOPOAHEIX NApPTHAX JiNA LUBETHOM
METAIUTYPTRH.

TOCT 15054-80 u 'OCT 16598-80 sanator norpeiiHocTh oT6opa mpodsl Ha
WENe30 W Mapraen kak QyHKUHi Maces: (tabn. 2.1).

Yoo TOYeYHBIX Opol, TAKUM 06paioM, OnpeaenaeTcs KAk QYHKUMSE Macehl:

2
N= S
SOT.I[OI‘[
Tabnuua 2.1
PexomengyeMeie norpemrroct orbopa npod,
Macca napTHu, ThIC, T I'OCT 15054-80 T'OCT 16598-80
Menee 0.5 0,90 0,70
0,5—1 0.78 0,55
1-2 0,70 0,46
2-5 0,59 | 0,42
5-15 0,49 0,39
15--30 0,45 0,37
30-45 ) 0,42 0,35
45-70 040 |-
70100 0,37 —

OcofeHHocTh KeNe3HblX U MAPraHUeBRX pyd HO3BOIAET PEernaMeHTHPOBATH
cpenHue KBAAPATHYECKUE OTKIOHEHHA MACCOBOM NONH AKenesa (Maprarua), Yo: manas
Bapuauus S, = 1,25 (0,75), cpepasa — 1,75 (1,75), Gonbwas — 2,5 (2,25).

Cornactio FOCT 10742-71, ans oboralijeHHOTO KAMEHHOTO YIiif U aHTPaLuTa
YHCHO ToYEUHLX npob Ang napTuu Maccoit go 1000 T Beerna pasHO 16, a Ang Maccwl
ceenne 1000 T onpependercs o dopmyne

N, =16/M/1000,
roe M — macca mapTHH, T.

g HeoBoralleRHOro KAMEHHOTO YA ¥ aHTpalura WA MapTHd Maccod mo

1000 T NV, seeraa pasHo 32, a wix Bonsilix Mace
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N_.=32,/M/1000.
[Tpw s7om [OCT 10742-71 pernaMeHTRPYST H MACCy TOUEUHOI MpoGE ¢y, KT
g 2 0,06y,
THE Az — MPHHAMAETCA B MHIUTEMETpAX.

Tam e yka3aHel ¥ 0a30Beleé MOrpeliHOCTH ONpoOOBaHHA: OTHOCHTENBHAd,
paenad + 10 % naa soneHocTH Jo 20 %, 1 abcomothas £ 2 %, And 30nNbHOCTH Sonee
20 %.

B crannmaprax ofoluieHs! BOIMOKHEIE CIYIaH 32KOHOMEPHOTO H cnyuatioro
W3MEHESHHA CBOHCTE ompoOyeMoro Maccuea, ¥ B KadecTBe KOCBEHHOrO MOKA3aTens
9THX HIMCHEHHH NIPHHATA onpafyemas maccd.

Ecmu uameHeHHe cBoiicTB onMpodyeMoro MaccHea 3aKOHOMEpPHO, TO paclpene-
NEHUE YUCTa TOUCUHBIX NPO6 NPOH3BOAUTCA C YHETOM 3aKOHOMEPHOCTH.

Tak, eciH OfHa Y4CTh MACCHBA (T0 Macce B ABa pa3a Oonmeilie ApYrod, 1o H
YUCIIO TOUEYHBIX NP6 OT 3To#H Maccrl JomxHO ObiTE oTOOpaHo B A8a pasa Oonkiue,
4yeM OT MeHBLUEH MacChL.

Ecnu xe onpofyemslit MaccHB NPEZCTABNCH MANBIMH MOPLUMAME, HANPHMED
MELIKaMH, TO TIPH WX OOJBIIOM YMCIE OIPeNeieTca YHCI0 MELIKOB, OT KOTOPOro
oTOupaerca oxxa npoda. [IpH 3TOM ¢ LeNBK) y4eTa HEOAHOPORHOCTH MaTepHansd B
MelKe, Kaxaas npofa or Melka Moxker 65ITh 0To0paHa Kak o0beqUHEHHAA IIyTeM
0100pa HECKONIBKIX TOYEHHEIX PO B MEUIKE,

2.5, PyHIAMCHTANLHAN 3AKOHOMEPHOCTE ONpoSoBaHua

Eonu yueno TodeuHslX Npof COOTBETCTBYET HOLYCTHMOH IIOIPSLUHOCTH, TO
HaYyanbHas Macca gy, 00BeauHeHHON npobst GyaeT paBHa MUHMMAIBHOMH MACCe .,
JUTA HEOJHOPOJHOTO MACCHBA:

Qran = Gume. = g - NT'

3T0 3HAYMT, 9TO MHHHMATBHAX Macca NpH oTOOpe [pol OT HEOMHOPOJHOrO
MAacCHBa ARMAETCA QyHKIMeH Macehl ToyeuHol mpobe {puc. 2.8).

Teoperuyeckas (YHKUHA HAYWHACTCA ¢ TOUKH A, COOTBETCIBYIOWEH MHHU-
MansHoH Macce oObenHHeHHOH MPOGH npu moKyckoBoM otlope, T. e. orbope B TO-
qeqHy0 npody ogHoro kycka. C NOCHENYFOUMIM YBENHYCHHCM MACCHI TOUEYHOLH
npobm pacTer ¥ MEHUMATLHAR Macca obbenuHeHHOH po6el [7].

Ho Tak Kak ¢ yBeNMYEHHEM ¢, CHIDKIETCA AMUCHEpCHs TOYedHRIX npob, To of-
HOBpPEMEHHO YMEHBIUAETCS YUCIO TOYSYHEIX NPl N;.

DTH M3MEHEHUA ¢y, ¥ NV; BECBMA CYIUecTBeHHbI {puc. 2.8).

CMBICT 5THX 3aBMCHMOCTEH COCTOMT B TOM, 4TO ¢ OJHHAKOBOH HOI'PELHOCTRIO
OT HEOHHOPOAHOTO MACCHBA MOXHO 0T0DpaTh HeBOMbIYIO 10 Macce 0BpeUHEHHYIO
npoby (Touxa 4), Ho [IpY 3TOM TIPHIETCA pazbUBATE MACCHE HA OMEHD GONLIIOE HHCH
JIO 3AEMEHTOB M OTOHparh OueHb GonblIoe yucno Todeunsix npob. Ho Moxuo oTo-
Gpary Soneluyio no Macce 00beAMHeRHy o Npofy, npuHsae Hefonpuioe YRCHO ' Touey-
Hbix pod (rouxa B).

Hoanepkues, 9ro o0besuHEHHEBIE NPOOEl, COOTBETCTBYIOWIAC ToUKaM A K B,
HMEFOT OAKHAKOBYIO CIyJaifHyI0 MOrpeuHOCTh.
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Puc. 2.8, 3aBHCHMOCTH MUHUMANBHOI MacChl 00LEIHHEHHOI MPOOL
H IHC/A TOYEYHEX Npol o1 Maccs! ToueuHoH upolht, Beerna Sy << S,

Tak kaK Macca ToYedHoit npobLl ¢, NpeaonpeResLeTcs ePBhiM MPUHITHIOM
onpoGOBaHKsA, TO MPAKTHYECKH OTOMparT oObeaHHCHHbIE NPOOLL, COOTBETCTBYIO-
mue TouKe B. D10 upakrHyHO, TaK Kax oTOHpate Hefomplioe MMCHO TOYEYHBIX
mpol nerdge.

OnHaKo 3aBHCHMOCTE MHHUMAIEHOH Macchl oOhelimHeHHOR mpoOsl OT YHcna
TOYEIHEIX Tpod MoKeT OBITE NPONOIKEHA BAEBO OT TOUKH A. JTO COOTBETCTBYET
CITy9al0, KOIZa B TOUEHHYIO npoby oTOHpaeTCs YacTs-KyCKa, BINOThL 0 MACCEL, I1pU-
omoxaromeiica K Hymo. Torna ¢, TPUXOAHT B TOYKY HONb. Yucno ToueuHsX npod
[PH ATOM JOIDKEO BHITH O4€HE DONBLIMM.

Jra yacTs 3aBECHMOCTH (A Ha IPAKTHKE UCTIONB3YeTc:A JORONBHO YacTo.

1. HapecTHEIH MeTOA «MONOTKA M COBKA» K COCTOMT B TOM, 4TO B Toqeqnym
po6y otGupator oTOUTELIH Kycouek.

2. B npo0y orbuparoT meb, obpasyromyrocs npH apoGnexun. Kaxnas net-
JIHKKA — 3T0 MAJIEHBKAA YacTh, OTOUTAd OT KyCKa.

3. Uzpecten mpoBGoorOuparent, cHabXeHHEIA 3yOxkaMu ANA OTKANLIBAHUA B
npo6y HeBoNbIIAX KyCOUKOB OT HCXOFHBIX OONBLIMX, B 4acTHOCTH 6apoBElil npobo-
orGuparens ang orfopa MaTEIX TOYEUHHIX NpoS OT MOTOKOB YA, co,uepxcamux Kyc-
Ku DONBIIOro pasmepa.

Taxum ofpazom, o0beaunensan npoba ¢ OIHHAKOROH chydaitHoil morpemso-
CTEID MOXKeT ObiTh oTOOpaHa moOoit Maccel — MIPAKTHYECKH OT Hyld IO BECBMA
GONEILOi BeAIHYUHEL, HO TIPH 3TOM CHIBHO MEHICTCH YUCIIO TOYUCHHBIX 1pob.

3aKoHOMEpHOCTE onpoboBaHHA, NMpeAcTaBleHHas Ha pHc. 2.8, asmsercs
nepBoit PyHiaMeHTanbHOH 3aKOHOMEPHOCTHIO onpoGopaHud. JTO NpPOTHUBOMNO-
NOKHO HANPABNEHHBIE HEMHHEHHBIE 33BMCHMOCTH MHEMMAaRBHOH Macchl obbenu-
HEHHOH Tpols! AN HEOOHOPOZHOrO MacCHBa H YHCIA TOYEYHBIX Ipod 0T MacchHl
TOYEIHOH MPOGEHI.
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DYHIAMCHTAIBHAL 3aKOHOMEPHOCTE ONpoGoBaHUA ANA HEONHOPOAHOTO Mac-
CHUBA NPUBOAKT K BBIBOAY, uTO $HopMupoBaHie oGbeAHHEHHOH npolel MoxeT OBITH
obecneueHo ToyeHHLIMH npoGaMu moboll Maccel — ot BeckMa Manoll (oTREnEHEIE
NBLUTHHKK) 10 BeckMa GonbIoi (KOBLI IOrpy34MKka KK sKckasaropa). Ilostomy Mac-
ca To4e4Holl npolel BLIGHpaeTca MCXoAA M3 HeoOXOQHMOCTH BBINOIHEHHA KAKHX-
160 AOMONHUTENEHBIX TpeboBaumil K 0T60py ToueyHoil nmpobsl. TakuMK NONONHK-
TENLHEIMH TpeGoBaHuAMM ABJIASTCA BRINIOJAHCHUE NpHuuunoB onpobopanua. Tak,
HeoGX0AHMO, 4TOB! IIMPHHA COBKA MITH KOBIa b nomkHa ObiTh Gonbine 3dy.y.
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Inasa 3
XAPAKTEPHCTHKH GIIPOBYEMbBIX MACCHBOB
3.1. PacnpeneneHne MaccoBoil 301 B onpoﬁyeMOM MaccHBe

Ot1o0paHHEIE B pa3sHBIX TOUKAX onpoﬁyemom maccusa npoBel JagyT mocne

aHANU3A pasnUyHbIe 3HAUEHHS Maccosoit JonH (puc. 3.1, a)r
O # 0 # O,

COROKYNHOCTE MHOIHX TaKMX pE3yNBTATOR ONUCHIBACTCH pAacTpereileHHeM
MaCCOBOji JONH B ToueuHslx npofax a{et) {puc. 3.1, 6}. [ns 310ro pacupencneHys
MOXeT OpITE HAHACHO cpedHee 3HayeHHe (L MaccoBOH JOMM, KOTOPOS K CYMTAETCA
MaccoBoil moneii KoMmoHeHTa And onpoSyeMoro Maccusa.

Pacnpenenende MaccoBoil JOMH KOMIIOHSHTA ABILICTCA MEpBHYHON W eIHHCT-
BEHHOH TI0JTHOH XapaKTePHCTHKOM onpo0yeMoro MaccHsa.

Pacnpenenenns maccoBoi xonu B onpobyeMBIX MACCHBAX MONYYatOT MOCTO-
AHHO C pasinfdHBIME HETAMH, XapakTepusys onpolyemsle maccHeel {13-16]. ITpu
STOM ITOIYYAI0T BEChMA PAsNIMIHEIC pacipeIeieHad.

[01(04]

Rl

F— b ——
Olemin Oy O
Puc. 3.1. K o0sacHeHHIO He0GX0MMMOCTH ONKCAHAAL OMPOGYEMOTo MacChsa
pacnpeneneHHeM Maccopoit Tomm:
a— moueukete npobei 6 onpobyeMom saccuge; 6 — pacrnipedenenie
MAcco8oli 00RH & RovedHbIX NPOBAX; 8 — SUCHOZPAMMA

TIpaxtHueckd MOCTYNaOT Tak. Haxonsr MakCHMaNEHOE Olya M MHHHMATHHOE
Olmin PHAYCHUA CPEAH [TOMYYEHHLIX 3HAYEHWH MaccoBOi JOMH B TOYedHsx npodax.
PastuBaoT 00MyYeHHbIH AMAMA30H Olyay — Clwin HA X HHTEPBANOB, 00RMHO 5-10, 1 Ha-
XOOAT ZOJH Pe3yisTaTos P, HOTIAAAIOLUNX B /-if HMHTEpBAll

rae N — ofee 4HCo TO1eYHbIX npod;
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N; — usici1o npo6, pe3ynbTaThl ONpPENEICHWA MACCOROH JIONIH B KOTOPBIX M0NaAa-
KT B i-it MHTEpBan.
[Tocrie aToro pacnpenenexie NPeNCTABIAIOT B BUAE THeTorpamMe! (puc. 3.1, &),
0TMeYas B CepeNMHE HHTepBANA 3HAYeHHA P 1 IPOBOIA rOpH30HTANBHbIE OTPE3KH.
Hna rucrorpaMmel 0043aTeILHO BEIIONHACTCS YCI0BHE!

Sh=L.
i
Jna nocrpoexus pacripeReAeHHa BRIMOMHAIOT Npeobpazoranue:
P
olo, )=——.
f0)=-2

Y mna pacnpeneneHus 0013aTeNbHO BEHIONHASTCA YCIOBHe!
[+

i

max
[eofox)dor =1.
Omin
3ameTum, 4To P; M3MEPAETCA B AONAX eNHHUUBL PaimepHocts ke w)(o) 06-
PaTHA Pa3MEePHOCTH BEIMYMHbL, OTKI1aAbIBAEMOH no ocr abCHHce.
CpeiHee 3uayeHne MaccoBOM JONH B ontpofyeMOM MacciBe ¢ [TOMOMIBIO FUC-
TOrpaMMbl OIIpe/ienaeTcs no popMyne
w=>o;-P.
!

3nech O — 3HAYEHHE MACCOBOL IONK A4 cepefyHLI /-0 HHTepBana.
C MOMOUILID pacnpeneieHus cpeftee 3HaYeHHe MAcCOBOit OMK HAXOAUTCA MO
thopmyne:
"-max
a= [o-ofo)do.
G'-mm
B wdrore mopguepkHeM, 4T0 OnpodyeMEblif MACCHB MONHOCTBIO OIMMCHIBAETCH
pacnpefeneHueM MACCOBOM JONM B TOUEHbIX MpoDax, B pacueTax jke U HOKYMEHTAX
VKA3BIBAETCA OQHO UHCO — CpefIHEE JHAUEHHE, KOTOPOE ABNAeTCs yA00HOil, Heobxo-
QMO HO HETosHOi XapakrepucTHKkoii onpofyeMoro MaccHpa.

Xors pacnpefcneHus W ABIAIOTCH NONHON XapakTepucruxoii onpobyemoro
MACcCHBA, HO OHH CNOMHEL M HCYMOOHEI MpPH MCTIONBL3OBAHMM B pacuerax. IlostoMmy
HCIMOMB3YIOT TOUEUHEIE (YUCIOBbIC) MX XAPAKTEPUCTHKH: CPSIHION MACCOBYID OO
H JHCIEPCUIO.

Cpennsd MaccoBas JONA B TOYEYHBIX Mpodax papHoH MaccHl O:

2.0
i=|
T
rae O; — MACCoBas 0N B /-l Toueunoil npobe;
N; — 49HCno ToueyHsIX npod. p

ECJ'IH. MacChl q5 TOYCTHBIX HPOG HE paBHBI, TO paCCqHTbIBaE’FCJI cpe,uHeBaBeLuen—
HaA MacCoBad Jons:
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2.9 g
e i=1

o, =1 A
Z%’

B3B
F=]

BE’.I[I/[‘-]P[Hy OTKIOHECHKIT MACCOBOI JOMK OT CPEAHETO XAPAaKTePUIYET AUCIICPCHA

Ny
> {o —&)
§2 = izl .
N1
MokHO HaHTH DMCIOEPCHIO U ¢ HCHOAR30BAHMEM B3IBCLICHHOH MACCOBOH JOMH,
HO, eclid Macchl TOUEMHEIX NPO0 OTMHYAIOTCS APYr OT Opyra He Gonee yeMm ua 20 %,
3aMeTHOI PasHELE! B Pe3ynsTaTe He GyZerT.
Jucnepcuio cpeqHero pe3ynsTara ¢ ONpeAsssioT no popMyne

o NT

Jna oLeHKH Ka4eCTBa CYMMapHEIX NPOAYKTOB B MApPTUAX, A CHPENEICHHOrO
KOHTPOILHOIO AEPHONA, BEIYUCICHHS MACCh LIEHHBIX KOMIOHEHTOB H T. II. Ha (ab-
PHKAX BCErAa PACCUHTHIBAKT CPefHEB2BEUICHHYID MAacCOBYH) NONIO Ol , NPHYCM

B3BEUIABAHUE MPOBOIAT MO CYXO# Macce OPoRyKTOB:

N
M, (1-,)- o

s2=_‘si.

Oy =

N
XM, -(1-W)
i
3necy N — uucro yepenHAeMBtX Macc.,
hy
Hcnomesyior Takike KoahduuMent papuanpn ¥ =—= B ONAX eNMHULEL UK
o

!. V= E_Q‘- -100 % B mpouexTax.
o

CpenHee 3HaueHHe MACCOBOH FOMM, AUCTIEPCHI0 W XO3(MHUHEHT BapHALHH
HYKHO 3H&Tb JUIX HCTIONL30BAHMA B pacyeTax onpoGosanus.

Hpumep 3.1. Halti B3BCIISHHYIO MACCOBYIO AOMIO Oy, TNATHHBI B UCTBIPEX
NapTUAX POCCHITHOM Py Bl

Alano: Maccopas JOTEA NNaTHHBE B KEAAOH NapTUn O
Macca napTua M;
BIEOKHOCTE naptuu W,

Homep mapran 1 2 3 . 4
"M, 600 300 1000 700
W.% 10 18 20 t4

\ a, o/t 0,7 4,1 1.8 1,7
| P
|



Peurentie:

4
ZMJ' '(]-_PVJ')'OLA'
Upas =

S M, -(1-H,)

=l
_ 600-(1—0,1)-0,7+500-(1-0,18)-4,1+1000-(1-0,2)- 1,8+ 700 {i- 0,14)-1,7

600(1 — 0,1+ 500(1 - 6,18)+ 1000{1 — 0,2)+ 700(1— 0,14)
_378-+1681+1440+10234 _ 45224
540+ 410+ 800+ 602 2352

=19 rfr.

IIpumep 3.2. HaiiTy B3BelICHHY) MacCcOBYK) JOIIO MEAH 24 CYTKH.

,HGHOZ CMEHHEBIC NAHHEIC!

CMeHBL i 2 3
o, % 2,1 2,8 3,5
MT 9000 5000 7000

[ W% 8 6 4

Pewenue:
3
T M (1-W)-q

818 3
M, -(-W)
i=|

_ 9000 (1-0,08)- 2,1+ 5000 - (1—0,06)- 2,8 + 7000 (1~ 0,04)- 3,5
9000 - (1—0,08)+5000-{1—0,06)+7000-(1 - 0,04)

=2,74 Y%.

Hpumep 3.3. Haittu ©, S3 n Vy.

Hano: 3a 10 cMeH oy eHbl MACCOBBIE HOJH JKETE3a B XBOCTAX:!
Ty = 4,7 %; B2 = 4,9 %; B3 =2,1 %; 1y = 5,6 %; 5= 3,9 %,
B¢ =3,4 %; ¥; = 5,0 %; 05 = 4,0 %; 0y =2,8 %; ¥, = 3,6 %.

Peuenue:

N
PR
i

o 47+49+214564+39+3,4+50+40+28+3,6
N 10

=]

41

=40 %;
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%':(’Bi ‘;3-)2

_SZ —i=l —
2T N-1
(47407 +(4,9-4,07 + (2,1~ 407 + (5,6 - 4,0 + (3.9-4,0) +
10-1
+34-40) +(5,0-4,0F +(4,0-4,0f + 28~40) +3,6-40F _ < o0
10-1 ’
Sy = 1,07 %;
vy =28 100=2%7 100 = 2675 %,
) 4,0

HEIHOMHHM, 4TO CPEAHEB3BCUICHHAA MaCcCOBaA AONA H CPeRHAL MACCOBaA HONA
QTIHYAKYTCA UPYT OT OApyra.

3.2. OcoleHHOCTH cpeRHEBIBEIIEHHBIX BEJINYHH,
CPeIHEKBAJPATHYHBIX OTKIOHEHU H KO3(MpUIHENTOB BAPHALHUH

PeannHeie n3MeHeHHA MACCOBOH MOMH MeIu M MONUGIeHa Ha 00oraTHTenLHOM
(dabprke B TeqeHne Mecqana npuseaersl Ha puc. 3.2 u 3.3. Ha rpaduxax npaBeneHs!
CMEHHEIC W CYTOUHBIC PEIYALTATHL, & TAKKES KpUBas WIMCHCHUN HAKOINCHHOrO
(CpPenHEB3BCUICHHOTQ) SHAUMCHUA MACCOBOH HOMH.

CpenHeB3BEIIEHHBIC 3HAMEHHA MRCCOBOH HOMM 33 MECALL: M Ol = 0,555 %,;
MONHOEHA 0., = 0,0183 %.

CpenHexBagpaTHYHEIE OTKIOHEHAA 33 MECHL [0 CPETHECYTOUHBIM NaHHBIM
cocrasuny, %: AnA MemU Scu o = 0,03, mna momubaena Sy o = 0,00183, 2 no cpen-
HECMEHHBIM NAHHBIM Scy oy = 0,055, Sjuo on = 0,00245.

Cooteercrsyromue ko3 QuueHTs BAPUALIAH cOCTaBUIH, %!

VCu cyT = 5949 VMO oyt i0
H
I/Cut:m = ].0, VMocm = 13,4

OtMmeriM cHeAyIOlice: CpelHeKBaNPaTHYHLE OTKIOHEHUS ¥ KO3PQUIHEHTR
BapHAlKH 3aBHCAT HE TONBKO OT TOFOQ, KAKHE Pe3ynsTarhl HCIIONB3YIOTCA M4 pacye-
Ta, HO U OT TOTO, /UL KAKOrO KOHTPONEHOTO EPRONA OHH HAtIEHbL.

Ha puc. 3.4. 4 3.5 npABeNeHBI 3aBHCHMOCTY AHCICPCHU MACCOBOH Aony B 3a-
BHCHMOCTH OT TOTO, ANA KAKOro KOHTPONBHOTO MEPHOS OHH HaHACHSL,

Ha puc. 3.6 Noka3aso, Kak MEHAETCA KOSQQIHIHEHT BAPHALUH B 3ABHCHMOCTH
OT TOT0, YCpeNHEHHEIE 33 KAKOH NepHo/ pe3yJIbTATH HCIIONB30BAHEL U pacyera.

IIpusenennsie QYHKEMH MOKA3LIBAIOT, YTO HCMOAB30BAHHE TAKUX XapaKTe-
PHCTHK, Kak AuchepcHd U Ko3bdHUWEHT Bapuanyy, AOKHO COMPOBOMNKIAATHCA
YKa3aHHEM, M0 KAaKAM Pe3yIILTATAM OHY MONYYEHs., T. €. i KAKOI'0o KOHTPOIbHO=
T0 nepHoda (WiIH BENWYMHE onpoDyeMOrc MACCHBA), W IO HACKONBKO YCPENHEH-
HEIM PEIYIBTATAM.
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S;

0,06
.
0,05 I
—"
0,04 ;L/J
J
0,03 /
/ — <
0,02 /
0,01
0 T, oyt
0 5 10 15 20 25 307

Puc. 3.4, 3aBUCHMOCTE AHCHCPCHH MAcCOBOI TORXH MEAM B TOMEHHALX, Ipobax
OT KOHTPONLHOrC OEPHOAA 10 CMEHHEM (/) H CYTOIHEIM (2) pesynsIaTaM

S

0,003

! )
/-__ ]
0,002 e '
' / "—-/:2-“__‘-__‘-
0,001 =
0 t

7, eyt
0 5 10 15 20 25 30
Puc. 3.5. 3aBuCHMOCTE AHCIEPCHY MACCOBOH JOMH MONMMOAEHA B TOUSHHLIX Npodax
OT KOHTPOIIBHOI'O [IEPHOAA 110 CMEHHBIM (/) 1 CYTO4HEBIM (2) pesyabTaTaM

v, %
40

N
AN

\"\LM_O

10 by ————
Cu o —— u
0
0 8 1% 4 T,u

Puc. 3.6. Hamesenue xoadundenra BApHALMY ¢ H3MCHEHHEM MIEPHOAA HAKONCHKA TIpoG
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Puc. 3.7. Pacnpepenenme MaccoBoil Iomm MepM B pyne

Py

——

0,015 0,017 0,019 0,021 0,023 am. %

Puc. 3.8. Pacnpenenenre maccosoii xoiy MonuGneta s pyae

¥
a3

04

=]
i

4,117 %
0,3

6,2

0,1

0
0,08 009 o010 011t 012 0,13 0,14 Ben Yo

Puc. 3.9. Pacopenencuue MACCOBOH A0MH MSIM B XBOCTAX
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Puc. 3.10. Pacnpesenenie MaccoBol 101 MonMD/IEHa B XBOCTaX

P,
0,3

= a,
02 2412 %

0,1

£l

0 |
21 22 23 24 25 26 27 28 29 B, %

Puc. 3.11. Pacnpedeneunc MaccoBoi IONU McIH B KOHICHTPATE

PeansHble pacnpefeineHus mead H MomubieHa B pyle 1O cMeHHBIM npobam
TmpuseneHkl Ha prc. 3.7 u 3.8, Xopouuo 3aMeTHa aCHMMETPHA KaK Mo MeIH, Tak M [0
MOAUGHAERY. AHANOTHYHEIE PACAPEACHeHHS MEeAH H MOJIHOIeHA B XBOCTAX NIPHBEnE-
Hyt Ha puc. 3.9 1 3.10. Acummerpus saMeTHa eme Donpuie.

Jns cpaBHEHWA NPUBENCHO [EBOACHMMETPHUHOE pacnlpe/icicHye Il MACCOo~
BOH AONH MeOH B kKoHUeHTpate (puc. 3.11).

3.3. IKcnepuMeHTAILHO NOAyYaeMble pachpene/ieHHA MACCOBOH J0/H
B TOYevHBIX npodax

PacnpeneneHue MaccoBol ACHU B TOUCYHEIX NPo0ax KaK e/IMHCTBEHHYIO TION-
HYIO XapaKTEpHCTUKY OnpofyeMoro MaccHBa MOMYHAKT N0CTaTOYHO uacto [14-17]
¥ 0BLIYHO CTPEMATCA 0BOCHOBATE CXOJICTEO C HOPMATEHEIM PACNPEACIIEHHEM,
IMonuepkueM, 4To pacnpeneeHHs MaccoBOH JOMW B TOUEUHEIX Npodax BCEraa
ACHMMETPHYHBI, T. €. He HOPMANLHEL, W JOKA3BEIBATH MX HOPMATBHOCTL HE TONBKO
47



Oecnomesno, HO MoxkKeT OLITE M BPEAHO, TAK KaK PH 3TOM MOTYT OBITh YTEPSHE! TOH-
Kie 3¢ heKTrI, CEI3aHHEIE ¢ acUMMETPHEH pacnpenenenuii. .

KpoMe 3T0r0, ClnenyeT BBIEIHTE H TO OBCTOATENBCTRO, UTO paciipe/ieneHie,
NONMY4eHHOe [N KOHKPETHOro OIpoSyeMOro MaccHBa, HE ARNACTCA HEH3MEHHEIM,
OHo MeHsercs ¢ W3MeHeHUeM Maccel TouevHOH npolbl. JpyruMH CIoBaMH, €CnlH
OJIHE H TOT e IPoIyKT onpodoBaTh TOYEUHBIMI NpoGaMu pazHOH Macckl, To GyayT

MONYYeHbl Pa3NHYHEIE pacupelieleHHs, M, KaKk NPaBUIO, BCE ACUMMCTPHYHEIS
(puc. 3.12).

«(Q) i

0 I+ o

Puc, 3.12. Pacnpenenenus, KOTOPEIS MOTYT GHITE NOAYHMEHES TS OAHONO ¥ TOFO Xe
onpofyeMoro MACCHBA NPH oNpOGOBAHMY TOYEYHEIMU TPOGAMHE PAZHOM MaCChI:
I — ovens Gonvwioli; 2 — cpedneli; 3 — manoll; 4 — cynepmanoi

P, %

10

L |, ' T 1
T T ] T T 1 T
02 03 04 0,5 0,6 0,7 0,8 % %

Puc, 3.13. Pacnipenenense Macconoit Aol B ToueuHHX Apofax ypaHoBO# Py.ast

TIpuBeneM xapaKTepHble IPUMEPH GAKTHYESCKH MONYYSHHEIX PACHpPeReTeHHI.

Ha puc. 3.13 npuBeneno pacnpesienenie MACCOBOH JOIH YpaHa B KyCKax ypa-
HoBOH pyAR B knacce —60+25 MM [18]. Tak Kak TowesHsle Mpobut cynepMansle (0T-
NeNLHEE KYCKH), TO H PACTIpEICNeHUE NPeeibHO aCHMMETPHYHO.

TucrorpaMma pacripefeNieHus Kene3d B XBOCTAX MArHHTHOM cenapanuu npu-
BefeHa B pabote [19] (puc. 3.14).
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Puc. 3.14. Pacnpeaeneuue Macconoii [ONM ¥ene3a B XBOCTAX MArHHTHOMH cenapalusn

a - 7]
P, % P.%
508 sob
a0l T, =2,33 ok Oy, = 1,95
=066 §;=0,55
30 Su=0, 30l &
201 204
10+ 104~
i i |
04 1,0 1,6 222.8 344,046 52 0Oc, % 0,612 1,8 2430 3,6 Cen %

Puc. 3.15. PacnpefencHue MAaccoBoi noumu Meu (a) o CBRENE (6) B pyde

BUzHo, uT0 pacnpeneneHue TAKKe MPAaBOACHMMETPHYHO, HO, TAK KAK TOYed-
Hble NPOGHI MOCTATOUHO BEJHMKH, ACHMMETPUS MEHee 3aMeTHa.

B paGorte [20] npuBenerbt rEcTOrpaMMEl PACTIpeieneHus MaccoBoil Jomu Me«
IM ¥ CBUHLA B PYIE ¥ KOHueHTpaTax (puc. 3.15 1 3.16).

AcCHMMeTpUs MaccOBOI ONMY B pyAC 3aMETHA, TAloke 3aMCTHA OHA W B PA3HO-
HWMEHHBIX KOHIEHTPaTaX. B OfHOMMEHHBIX KOHUEHTPATAX aCHMMEeTPHUA NPaKTHYECKH
He 3aMeTHA, XOTH /i CBUHUA B CRHHIIOBOM KOHIGHTPATE 3aMETHA BLITAHYTAS BIEBO
BETBb.

XapaxrepHa NEBOCTOPOHHAA ACUMMETPHA IS M3BNCUSHUH KAk MO B MeEx-
HBIA, TAK H CEHHLA B CBHHUOBLI KOHICHTPATEL ’

Ha ocuore BrIGOpoK, KaXaas U3 KOTOPLIX cojepskana okono 100 pesynsrarop,
NOJIYueHB! pacipefeneHyA MaccoBoi AoaH GNaropoAHEIX MeTartioB B PynE H NHRo-
Jykrax oboraiueHus paga badpux [21]. d

Ha puc. 3.17 u 3.18 npeacTasnetbl r¥CTOIPAMME] pacopeneneHuii.

Pacripencnenvs HMEIOT X2PaKTepHyIO NPABOCTOPOHKION ACHMMETDRIO.
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Puc. 3.16. Pacnpesenenue Maccoroit ponu Menn (@) M CBHHLA () B OJHOUMEHHEX KOHLEHTATAX
u meny (6) # cBHHHA (2) — B PAHOMMEHHEIX KOHIGHTPATAX

aq 7]
P, % P, %
40 40
3o0f 30
[ 1
20| E 20
ok 1 10
1 | {
RREE NN .
o, T/t o, r/r

Puc. 3.17. Pacopenenenue MaccoBoil MOIH IATRHEL B PyIHOM CIBE ()
U HUKeneBoM KoHueHTpare (4). Hopunbekuii I'MK

VeTaHoBMeHNE PATHYHEIX KO3QEHLUMEHTOR g neBoil i npasBoii rpaHun mpyu
onpejeneHUy SOBEPHUTCILHLIX HHTEPEANOB BPAA NH UMEeT OoNblioe MpakTHYECKoe
3Hauenue. HelicTauTensHo B patote [6] 6ruo npennoxeHo sMecro K= 2 B hopMyne
Ao = KS, npuMenath cremyronive koaddumentsr: —Aw = —KGS, B A = S,
B 3ABHCHMOCTH OT KO3(QBHLIHSHTOR BApHALIMH:

V<20% K[:l,sg K2=2,]l
205¥V<33% Ky =173 K,=227
V>33 % Ki=152 K,=248.
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Puc. 3.18. Pacnpeyenetue Maccopoit TONK 3071074 B pyke (@ H 6),
MEIHBIX KOHUEHTPATaX (g H 2) H XBOCTax (0 H )

VUNTHIBAs, YTO CPEAXEKBAJPATHYHOE OTKIOHEHHE BCErNa YCTAHABIMBAETCA C
ZOCTATO4HO OONBLIIOH MOrpElHOCTRIO, A4 U JHANA30HEL V' BEIMKY, OTIHYUA KO3G]-
¢duuuenros K u K; Ha 5-25 % oT K = 2 MOXHO NMPHU3IHATE HECYIECTBEHHBIMM U RCe-
rAa npuMenars K =2,
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3.4. Tecperuiecke pacnipeieneHus

3.4.1. Pacnpedenentic Maccosgoli 00U 6 MouedHbIX NPODAX NPU HOKYCKOGOM
OHPOGOSAHINE NPOAYKINOE, HE COOEPHCAIHUX CPOCHIKGS

HasoseM 110kycKOBBIM 0TIpoDOBRaHHEM TaKoi oTOop npod, mpi KOTOPOM E TO-
HEUHYIO Opody oTOHPAKT OMMH KYCOK.

HonyctuM, 4T0 B onpolyeMoM MacCHEC BCe KyCKH OJWHAKOBOIO pasMepa H
TIONHOCTEIO PACKPHITHL

HonrocTeio pacKpeITEIH KycoK MpencTaBieH NUGO TMCTEIM MuHEpanoM, HGo
nopopoii. B pezynsrare anamusa taxux npel MoryT GBITH MONYYEHEl TOJBKO JABA
upena: [}, — MaccoBan MOJA ONMPENENAEMOro KOMIOHEHTA B YMCTOM MUHepane M
0 (#oawv) — maccoBad OOJA OIpeleiieMOro KOMIIOHEHTa B mycrod nopoge. B utore
IpH TIOKYCKOBOM OLpoOOBAHNY OYAET HONY4YeHa TMCTOrpAMME, COCTORLIAA U3 NBYX
cronbies (puc. 3.19). Ha pucyHkax npaseie cronGUEl COOTEETCTBYIOT AONC MHHE-
PANBHEIX 3epeH, 2 JICBHIE — IOPOAHBIX.

Pagubie Kyckd MEHepana M IOPOIBI MMEIOT pa3HBIE MACCH!, NOITOMY Hpel-
CTaBNIEHHBIC PACHPESIeHIA ABIAIOTCA OOBEMHBIMMU, & HE MACCOBBIMH.

IIpepcraBmensbie Ha pue. 3.19 rucrorpammnl (pacripedeneHHs) SBISIOTCS
YHUBEPCANLHBIMK ANA MoO0H pYIBI, XBOCTOB MM KOHLICHTPATA H IIOITOMY MMEIT
U OpoGoBaEHA YHIAMEHTAIBHOS SHAYECHIE. '

Hx ocobenHocTeIO ABNAETCA aCHMMETPHYHOCTE, CToAOULI, KaK NpaBHio, AB-
NAOTCA pa3HBIMK 10 BeicoTe, OOBMHO JUIA PyAsl H XBOCTOB IIPABBE CTOADMKM Ha-
MHOTO MeHBIIe IEBEIX, 4 WA KOHUEHTPATOB — HA000pOT.

TloaTomy pacnpemeneHHs Junk pyIbl M XBOCTOB OYOEM CHHMTATH OPABOACHM-
METPHYHEBIMHE, & I KOHIERTPATOB — JIEBOACHMMETPUYHEIMM.

a 6
Pj 1 P,i 1

i —
0 Bas o
Prc. 3.19. [ucTorpamMMel, MomyvaeMele [pI MOKYCKOBOM ONpODOBaHAN:
a— dna pyoel; 6 — 0aA X60CIN0E; & — VIR KONYEHmMPama
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JIOCTOHHCTBOM 3THX FHCTOrPaMM ABIIAETCH TO, YTO WX MOMKHO NMOCTPOUTE, 3HAN
SIS MACCOBYHO ZOJNIO ONPEAenieMoro MHHEPAna B ompolyeMoM MaccHBe.

3.4.2. Hoxycrogaa ducnepcus — QyrOCMEHMARBRAT XAPAKIMEPUCHILIKA
onpoByeMozo Maccuéa
PacrnipeaeneHue MaccoBOH AQNH MPH MOKYCKOBOM ONpPobOBaHHM, MMEtoLlee
OANHAKOBHIA BHI ANA /00X ONpo0yeMBIX MacCHBOR, ABASeTcA (yHAAMCHTATBHOM
XapakTepucTHKOI ofnpobyemMoro MaccHBa.
CooTeercTBeHHO, (yHOaMEHTANEHONH XapakTepHCTHKOH ABNAeTCK W HaiifeH-

Had HA €rQ OCHOBE NOKYCKOBAas AUCIEPCHA S,f. Ee dopMyna

2
52=Pu o8, _a).[1_£+% .
BM BM P
TloxyckOBas AMCNEPCHS 3aBHCHT OT YeThIpeX BEJIMYMH: TUIOTHOCTH MHHepana
M OPOABL (Py ¥ Pn) H MACCOROH JIONK KOMIOHEHTA B MHHEpae H pyae (B, u ).
3aBHCHUMOCTE MOKYCKOBOIT JUCIENCHU S,% OT MaCCOBOMH JOMH O MPEACTARICHA
Ha puc. 3.20.
B amanasonre o < 0,1f,, dopmyna nokyckoBoii AUCHIEpCHH UMeeT TIPOCTOIl BUT;
Sszp_M'a'(BM_a) U paxe Sszp_u-'a'ﬁn['
11 n
IMTokyckoeaa aucnepcus sEnAeTcsa HyHAAMEHTANEHONH XapaKTEPHCTHKOI onmpo-
GyemMoro Maccupa.

S

B' o
M
Puc. 3.20. 3aBHCHMOCTE TIOKYCKOBOI JHCTIEPCHH OT MaCCOBOH NOMH O
Hpumep 3.4. HaliTH NOKYCKOBYIO HHCIEPCHIO S]f AILL JKENEe3HOH pyJsl NpH

pa3fUYHBIX 3HAYEHHAX MaccoBofl monu xenesza (o= 0 %, 10 %, 20 %, 30 %, 40 %,
60 %) ¥ NOCTPOHTE 3aBUCHMOCTD MOKYCKOBOI Jicnepeny S2 0T MACCOBOH KOMH OL.
K

Haro: NIOTHOCTE MarHeT|Ta p,, = 5000 KT/M;

IIOTHOCTh MOPOAKL Py, = 3000 kr/v’;
MaccoBas JONA KeJe3d B MuHepane (Maruetute) (3, = 72,0 %. ¢
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Pewenue:

Aoao=0%
Jna o=10%
I o0 =20 %
Ins o= 30%
Jnao=40 %
Ilst o = 60 %

=8 )12+
Pn
St =0.
2 =§@-10-(72,6~10)-(1——+
3000

82 =1395 %,
S =1484 %>
52 =1336 %?.

52 =565 %2,

i o =726 % S2 =0 %
[To monyYeHHBIM PE3yALTATAM CTPOHM 3aBHCHMOCTS { Ha puc. 3.21.

Iloxycropas AHCUEPCHA IO YITPOWEHHCH (apMyne
Slf =‘;—M‘a'{ﬁu '—(I).

Jnao=10
Jmno=10%
Tz o=20%

Tlo oTHM NaHHEIM NOCTPOCHA 38BHCHMOCTL 2 Ha puc. 3.21.

St =0
S2=1043 %>.
82 =1753 %°.

2

SK
1600

14

72,6 72,6-5000

1400

! A
1200 ¢ 7

1000

83001—2

600

N

7
400 7

™~

200

2
] =933 %”*.

- .
0 10 26 30 40 50 60 70Bugo ©

Puc. 3.21. UsMmeHeRue S: ot o ([) 1 annpoxkcumauus {2)

Vaopowennas Gopuyna cnpaseanusa B ananazone o < 0,10,

Buigod popayns: noxycxosoil ducnepetiu
Yucnosad JOJ4 KYCKOB ONPEASNAEMOro MUHEPANa

p=th

nonagta,
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Rucnepcus wucnosoil ooy

si=p. 22
n
Maccosasn KoNA KOMIIOHEHTA B npobe
o= nM'E’M'QM = B "Gu .
Ay GntH, Gy Iy qM IJ
P I
Orcroma l—B”-qm .
P oogq, q
Jucnepcua MaccoBoil AONH
2
2
S&:[g_ﬁ) S}22= ﬁl\l'qm_ 1 3 Pl_Pz
In 2l g, h
Pe =+
P q,

2 2
Hzlqn] { _1q o a-gy
sl B | p Pyl B g g, ) 1o s H |
[ P1 BM'qM .n I [Sm 5}\!'%.!

ITpu MOKYCKOBOM OUPOGOBAHUK 1 = 1, @ MACCHI KYCKOB Gy = Pud® H §o = Pad .
PazmMepul KYCKOB COKpATATCA, 4 HOpMYyna IPHMET OKOHUATENBHBIH BUIL:

2
|‘ 114 ' ' " ) (I BM i M]

3.4.3. Pacnpedenenue Maccogoil 0N 8 MoueyRbIX npobux,
COCIROAR{HX U3 H; KYCKOE

Ecnu B ToueuHywo npoOy orBuparsh Gonbiue, YeM OOMH KYCOK, TO YHCIO
¢TONOLOB rUcTOrpaMMbl U3MeHuUTeR, Tak, ecnu B ToYewHy npody orbuparts no asa
KVCKa, TO BOZMOMHB! TPH CUTYalMy: 00a Kycka 4HCTOro MUHepana, 00a Kycka myc-
Toft IOPO/AEI H OJMH KyCOK MHHEpana, a Ipyrofl ~ mopoael. COOTBETCTBEHHO THCTO-
rpamMa GYIET COCTOATE H3 TPeX cTOnduoB.

B o6weM cnydae cTondnoe Moxer 6bITh MHOTO. MaccoBY 0 IOMHO VIS KAaxKA0-
ro croilLa MOKHO Halitd 0o QopMyne:

o =wm.pM.d3.BM =ﬂp—uﬁ .
"y 3 M
’ a.-p- d P

3aech #y — 4HCO KYCKOB MaTepiana, 0T6HpaeMOoe B TOTESHHYFO npoby;

M — YUCII0 KYCKOB MUHEpPANa, Nonaeuiee B TOYSHHYIO Mpoby;

P — [NIOTHOCTE MUHEpANa; . _ ¢

f —~ IIOTHOCTE NPODLL;

B\ — MaccoBad ZONA ONpPEENseMoro KOMIOHEHTA B MUHEpaIe.
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ITpur aTOM

N g3 3
oo PP @+ (=) 0y d ﬁ,pMJ{l_ﬂJ_pn_

e’ ny "
3mecs P — MIOTHOCTE MOPOJEL.
BricoTa crorf10B onpenendres no GopMyne:

______'.mn_'rw Pm (1 P )n.,—m
mit(r, — m).
3aeck 71 — cpepHee YHCI0 KYCKOB MUHepana B npoe;
¥ip — MHCNIO KYCKOB, COCTARIMIIIMX TOUSYHYIO pody.

Py, — HOAA APOG, COCTOAMUUX U3 #; KYCKOB, B KOTOPHIC TOTIANO A0 M Kycou-

i

KOB YHCTOT0 MHHCDANA;
P, — 4HCcNOBadA NONA 3epeH MUHEpANa B onpoﬁyeMOM MAaccHBE.
TIpuGnusurensHo

P, =",
y

Pacnpenenenne MaccoBoii JoNH B TOYEYHBIX NP0OAX, COCTOAIMX U3 1, KYCKOB,
COXpaHiteT CBOK) aCHMMETPHYHOCTE. Ono MoxeT ObiTh PACCYHTaHO, HO B CBA3H C
GomsLnuM YHCOM CTONGUOB NPAKTHIECKHe pacyeTst no gopmyne P, , He BEION-

HAOT.
HpaKTHqCCKHe pacuerb! H NPAHLIHNHANLHEIC BbIBOABL MOXKHO CHENIaTh OMA
BAXHOTO YaCTHOTO Ciy4Yasd, KOTAA #; BEMHKO, T. € B TOUSYHYH mpoOy orbuparor
MHOIO KYCKOB, 4 71 MAIO, T. €. B TOYeyHy0 Npoby monamaer HeOONBLIOE HHCIO KYC-
KOB MHHEPana, CleJIOBaTelbHO, H; >> i .
TIpeoGpazyeM BbIpakKeHHE s Py, , Tak:

e G

Tak kak #.>> m:
moo=m —\ —m
n, m m m —
=_T._.(l__] =—p m.

m,ng

aun. t

Tomopl n, m!
Bumm, 9To pacnpesieieHe 3aBHCKT TONEKO OT #2 H MOeT ObiTs 0Bo3naueno P
=i
m —
Py, = T €™ —vro dopmyira [Tyaccona.
m

Mo >rofi opMyNe erko NOCTPOMTE PACTpefcieHUe MUHepaia B TOYEYHBIX
nipobax, cocTosAlee W3 psaa cronbuos (puc. 3.22).

Uncno KyckoB MHHEPANA M MOXKET NPUHUMATE Jifobble Llegble 3HAYCHHA OT
myns v Betne (0, 1,2, 3 M T. 0.). Cpennee sHavenne M Momer Oprrb ApobHEIM.

ITonyyenanie 3HAUEHHA MOXKHO O0LEAUHKUTE KPUBOH, UMEKILEH BHA, pacnpe-
genernst. Tak Kax m 0e3pa3MepHO, TO 3TO NPABOMEPHO.
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5 I I

0 i 2 3 4 5 6 ™
Puc. 3.22. PacueTHoe pacnipeaenenue no dopmyne [yaccona

[loctpoenusle Ins Manelx m  pacnpepeneHvs Kpaide acHMMETPHYHB!
{puc. 3.23).

Pr

(%)

/XHLT_‘:
AN ™~
v N -
0 1 2 3 4 5 [ 7 g m

[

Puc. 3.23. Pacucrnee pacnpeacncHus MaccoBod Jonu ang =1 KM # =3

Hlpumep 3.5. IlocTpouTh THETOrpaMMy paciIpeleicHHA MacCcOBOH JOMH B TO-~
yeqHRIX npobax P, = fim}), rae m — 9ucno 3epeH, COAepiuaLIMX ONpeNenIeMBlil KOM-
TIOHEHT H HaXORAIIMXCA B TOUEUHOI npode.

Hano: Macca HapeckH ¢ = 50 I;
MaccoBas oA 300Ta B onpodyeMoM MaccHee O = 0,7 rfr;
KPYIIHOCTE MaTepHana Rasecku o = 0,1 mMM;
TLUIOTHOCTB 3070Ta P, = 18000 Kr/m’;
J0MIOTHHKH COCTOAT M3 YicToro 3omora P, = 100 %;
xoaddunpent dopumer f=0,5;
TIOTHOCTE NOPOLE Pp = 3000 xr/M’.

Peuwenue:
HHXOJIHM CpejHee 3Ha4UCHN S YUCIA 30I0THHOK B TOYSYHBLIX ﬂpOﬁ&X: o
_ o 50-103kr-0,7-10~% 2. e.
W= 9 2 A =3,89 wryk.

FPud By 05-18000 kr/m®- (00107 w31 1. e
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—_— m m
p =T 389 s 005,380
mt m m!
Mensaa m, momyaum:
m 0 1 2 3 4 5 6 7 8 9 10
P, 0,02 | 0,08 | 0,§55} 0,20 | 0,§95]|0,152 {0,098 | 0,055 90,027 | 0,01 | 0,004
TTocTpouM pacnipenenenue MaccoBoil gomu (puc. 3.24).
P
02 RS
i Lo
T T
H I I H ! )
T
ERRRRRARRR RS
= e e b
¢ 1 2z 3 4 5 6 7 8 9 w0 1 12 m
Puc. 3.24. Pacapenenenne MaccoBoil qoms ang m = 3,89

Jad riepecyeTa OCH # B OChb MAcCOBOM NOJIH O CAEAYET MACCY 3010Ta OJIHO#H
30JI0THHBL Pa3/IENHTE HA Macey npoOsr;

_fopy-d B, _ 0518000 wr/n’ {01072 1050/

q

5010 kr

=0,18 /.

JTO 3HAUMT, YTO O1HA eAHHMUA M COOTBETCTBYET MaccoBoii gone 0,18 r/t.
Toraa ock 0. OyaeT cooTeetcTaopath 0,18m r/T.
Ecnn Opt KpynHOCTE Marepuana Oema 651 0,2 MM, TO HpU pacyeTe MO TeM e
topmynam 6emo 66t nonyvero: # = 0,49 y o = 1,44m /1.

0

1

2

3

4

m
P

0,61

0,30

0,074

0,012

0,001

Pacnpenenenue, COOTBETCTBYHILES STOMY CilyUato, MPHBENEHO HA pHE. 3.25.

Puc. 3.25. Pacnpenenenue MaccoBoil gomu ans m = (,49

P’R
0,7
0,6
0.5
04
0,3
0.2
0,1

|
1
|
T
l_'_:LI |

0

2

3 4
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Ixcnepumenmanvroe onpedeneHue pacnpedenenta Maccosol Gonu
€ MOoYeuHBIX APOBaX Oif PACKDYIMOZ0 NpooyKma

C nenbro 3KCOepuMeHTANBHOH IPOBEPKU TOro daira, yro B TOUEUHBIX npodax,

0TOGPaHHEIX OT THIATENRHO MEpeMellaHHOro MAaccHBa, MACCOBAA Hoii Oyaer pas-

JINYHOMH, B3AT HCKYCCTBEHHO CO3ZAAHHEIN MACCHB KBAPUEROH KPYLKH KPYIHOCTBIO —

3+1,4 MM, B KOTOpBIH ObUIH MOMEILEHB! UBETHRIC MAPKepE! TO e KPYRHOCTH, KOTO-
pEIe MOLIH OBITh JTETKO MepecYHTAHEL.

TaGmena 3.1

Pacnpenedeuus, MOAYyIeHHEBIE IKCTEPUMEHTAIBHO (J) u TeopeTHdecky (1)

ST — - '-IH]cm) Mapxepzos HEB To-taelu{mx ﬂpoiax ;
cpelHeE THCNO T:;Zf;iﬁ 31 063 031 0,058 ] 0 0
MapKEpOB
L, 0.4 | mROGELT | 71 g7 0,27 0,054 | 0,007 0 0
e 80
_ 31 053 033 0,10 0,03 0 0
m = 0,63 10 77 05 0.33 0,11 0,02 0,003 0
_ 31 04l 0,39 0,14 0046 | 0,008 0
m=0810 | 120 e 037 1 007 | 0,053 | 002 | 0002
15 4o |21 02 0,33 027 0,14 0,031 | 0,016
’ T1 022 0,34 0,25 0,13 0,047 | 0,014

KsaproBauneM K ¢ MOMOLBIO KemnofuaToro cokparurend G0 oTobpaHo no
150 roueunex npob Maccoit ot 80 1o 140 r, B KOTOpEIX B CpEAREM MOIJIO OKa3aThCA
HeGONBLIOE YHCIO MAapKepoB. B kau(0H U3 TOMEHHBIX NPod OBIIO MOACUHTAHO YHCIO
MapKepoBs M HaiilcHbl IKCICPUMEHTANLHEIE pacnpeacncHus (3).

Jna KasKOoro pacnpeAeneHyus HalieHO cpefHee YUCTO MAPKEPOB 7T , KOTOPOE
AomxHO 06110 6Bl OKazaThcA B Kaxmoil ToueuHoi npoGe, ¥ no Gopmyne ITyaccora
HalineHBl TeopeTHYECKHE 3HAYCHHA pacnpenenenuii (7). CopnageHHe NOYTH HACANE-
Hoe (Tabm. 3.1).

ITH pacnpeneneHus uMeroT PYHRAMEHTANBHOE 3HAYCHUE A1 NOHHMAHUA pe-
3yIBTATOB oMpoboBaHun, B 4acTHOCTH, ellle pa3 cieayeT MOAUEpPKHYTh, YTO TOYEY-
Hule NpolbL (B TOM MHCMe HABECKM JUIA aHANW34) MPHHUUIHANBHO Da3iHYHEL, T. €.
oAHa OT APYroil Mo MaccoBOH AQJE OTIHYAFOTCA, B HEKOTOPEIX CAYYASX OYEHD CHITh-
Ho. T2k, B IpHBRCACHHEIX NMPUMEPAX PACIPEACNCHHH BUIHO, YTO CPelil CORESPLIEHHO
OAMHAKOBEIX MO TeXHONOrHy oTGopa ToueyHBX npol MoryT GbITe palel, HE UMEK-
IUHEe HH OOHOTO MapKepa, # MoryT ObiTh Mpo6wl, EMeromHe o 2-3 u Oomee Mapkepa.

Bropoii 3KCHEPHMEHTANEHO NMONTBEPMIEHHEIH BBIBOJN, YTO PACIPENENCHHA
MacCOBOR NONMM B TOUEMHBIX Mpofax NPHHIMIMAILHO aCHMMETPHMHEE U IPOBEPATD
HX H3 HOPMANBHOCTE HE HMEeT HHKAKOFO CMEICTA.

DKCHEPHMEHTANBLHOE OMPENEICHHE PAacnpeieneHdd MACCOBOMH AONM B ToYey-
Hbix Npobax (HaReckax) BRIOAHEHO HA CMECH KBAapua KpymnHocrsw ~0,1 MM ¥ xe-
TE3HRIX OTIMIOK KpynHOCTH0 —0,2-+0,1 mm [22]. Cpennas maccosas 04 ONUIOK CO-
crasuna 0,02 % (0,2 r onunox #a 1000 r xBapua). CoxpammeHHe MepeMeLIaHHOH
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HpoGel KBajpaTtoBaruen (80 mukponopumi) u cnocobom muHeiixy xmwuoil 200 oM
{240 Muxponopiuii) noxaszano, uro B 10 mapannensHelX HaBECKAX OTIUIOHEHHA Mac-
COBOJ JOIE OMHIIOK cocTaBnAtoT 20-70 %.

JUtst pealbHOTO HpPORYKTa, H3MeNbieHHOro A0 KpynHoctd —0,1 MM (mpn oc-
Tarke Kaccea +0,1 MM ot 0,01 no 0,03 %) Obutn oroOpaHs! aHANMTHYECKHE HABECKH
maccoii 3, 10 u 25 r. ITokasaro, uyro yBeNUYeHHe YACHa MUKponopiLnit ¢ 70 mo 370
yMeHpInaeT pasbpoc MaccoBoif IO MIaTHHEEL B 2 pasa.

3.4.4. Hoxycroean ducnepcus 1A CpOCHKOG

[TokyckoBad AMCHepcyA ABNLEECH QyHAAMEHTANBHOR XapAKTEPHCTHROR Onpo-
Gyemoro MmaccrBa, Onuaxo Tony4yeHHas B . 3.3 ¢opMyna OmACHIBAET TONLKO pac-
KPBITHIC OPOAYKTEL, T. €. He UMEIOLHE CPOCTKOB.

EctectBenHo, nonyuenue dopmynst Tpedyer aonymeHnid. JlonyctuM, 9To Bee
cpocTKY (2 KPYIHOCTE BCEX KYCKOB OJIMHAKOBA) OJIHHAKOBEL H COIEPIKAT OIHAKOBOE
wiCHO KyOHuIecKknX 3eped pasMepoM d;. 3aMEHHM XapaKTepHCTHKY KycKa MHHEpala
B, xapaxrepucturoii cpocrra P, Tak xax cpocTku — 3T0 06BMHO GemHble NpomyK-
Thl, TO 3AMKHIIEM YIPOMESHHYH (OPMYILY:

S:% p =&:‘p—'a'|3cp .
Pu
Haitnes Pep:
ﬁcp — H, Py 'di' BM .
Pop-d .

Buaum, ut0 B BhipaxkeHnH [J,, ¢oTh HeONpenencHHAA BEMMUMHA — 4HCMIO 3€PEH

MHEHEpPana B CPOCTKE H;, :

MOKHO TPEeANOXHUTE TPM NPOCTHIE MOOenH cpocTkoB (pue. 3.26): penkyio
PABHOMEPHYIO, RHABHYIO U CIIOUCTYIO BKPAIlleHHOCTb.

3a OCHOBY B3ATO KyOHUecKkoe 3epHO MuHepana ofLeMoM df. Torpa nna pen-
Koii papHOMepHOH BKpaneHHOCTH 1, = |5 s sxunsHolt — A, = d / dy; ana cnonceroi —
n=d 1 d.

a 6 d, 8
o 1
T I - " L
n TTit 7 T
ny| TSILE id | [Tl

P i 3 (L] -

/’/ /]'Lﬁ_ ,’/

. ' L

Puc. 3.26. Tpu npocThie MOAEIHA CPOCTKOB:
a — peoran PASHOMEPHAR SRPARIEHHOCTL; § — HCWTHUA RPANTEHNOCM,
8 — CROUCIIAR SXPAIREHHOCING
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Obwas popMyna s »,:

2]
- b
3 da
T. e. ANA PEAKOil paRHOMEPHOH BKpAaHReHHOCTH & = D; g xunsuoit — b = 1 u nua
cnoucTol — b = 2, TMpenentHuiM cnyyacM ABAAETCH MACCUBHAsg pynaa (OHA JKe BCKPHI-
Tas), onfA kotopoit =3, Hou d,=d.

HeofxopumMo Takke BBeReHME MOHATHA HEPABHOMEPHOIT BKPAITeHHOCTH, AN

KOTOPOI OPHEHTHPOBOYHO MOKHO HPHHATE b= 1,5,
C YU€TOM [IONYYECHHOTO BRIPAMESHUA N Hy!

b —
B, = (ﬁf(i} =Pu g (3'3_)3 b_
P opp " \d d, P \d

INoxyckoBas AUCTIEPCHA M CPOCTKOB!

3-b 3-b
2 __p P d ._,,p{ d
$2o=t2a g, (4] 0o, (L]

n cp n
HIIH

-b
s2 =S?‘-[i] npu d>d
K ® d a

Takun ofpazoM, 3aBHCHMOCTE MOKYCKOBOM JHCIEPCHH OT paiMepa KYCKOB
6yaAerT BRITIALETE TAK, KaK Ha puc. 3.27.

: §2 i h=3

Kep K

Puce. 3.27. 3aBUCUMOCTE NOKYCKOBOH AUCHEPCHH OT PA3MEPA KYCKOB PYAL
JNA pasnHYHBIX MOJIENEil CPOCTKOB

YCNOBHO cuuTaeM, UTO PYOA ¢ pasMepoM KYCKOB d < 4, packpelta, a d > d,
IpEACTABNIEHA CPOCTKAMH.
BnuAxue BenuduHbl b Ha NOKYCKOBYIO JHCIEPCHIO BECbMA BENHKO.

[o%
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3.4.5. Dxcnepumenmansnoe onpedenenue aenunun d, u b

3aKOHOMEPHOCTE, NMPEACTABICHHYIO Ha pHC. 3.27, MOXKHO HCTIONBROBATE A
OLIEHKH BENHYHH d; H b IKCIEPHMEHTANEHO.

JU1A ATOro cleyeT BRIIENTUTL TPY Kilacca KPYIMTHOCTH pyast. B kaxaoM knacce
otobparte 50-100 KycKOB M BHITONHWTE AHAINA3 MACCOBOI [IONHM KOMIOHEHTA B KaX-
JOM KyCKe, IIOCHE Yero OIpPeASlIHTE SKCMCPHMEHTANBHYI0 NOKYCKOBYIO JHCHENCUIQ
N8 KaKOOFO KIAcca KpyIHOCTH 110 hopMyne:

=12
(o -T)
2_ i
S ="
n—-1
3aeck 0; — MaccoBsasn JO/IA KOMIOHEHTA B /-M KyCKE KAKOro-iu0o0 Kiacca KPYNHOCTH;

O — cpenHsa MAcCOBAd JIOJIS B TOM JKeE KIIACCE;

7 — YHCA0 KYCKOB 2TOrO Xe Kiacca,

PaccunTaTh NOKYCKOBYIO ARCIIEPCHIO AT BCKPLLTOH PYARL o dopmyne:

2 Pa o5 '
Sc{o)="2-0 -, ).
Pn

HaneceM, kak yKa3ado Ha phc. 3.28, nomyqeHHsIe 3HAUSHIIS Sf Iy KTAcCoB €O
CPEAHUME Pa3MepaMHU KYCKOB d), d, W dj ¥ 1poBeeM Yepes HUX TAGBHYI0 KPHRYTO.
Yepes TouKy Sif(O) [pPOBEREM TOPU3OHTANBHYIO JTHHWIO 10 TepecedyeHus ¢ KPUBOiL.
TouKa WX NMEPECeHCHHA COOTBETCTRYET CPEfHEMY pa3Mepy 3¢peH o, WM TOMY 3Haue-
HHEO KPYIHOCTH KYCKOB, B0 KOTOPOrO pyia MOXKET CUHTATRCH PACKDEITOH.

_5id)

] L 1 ]
T 1] T T

a, d

Puc. 3.28. K sxcnepEMeHTaREHOMY ONPSISNCHULD c?z nb

Jna onpepeneHua b MOKHO BOCIOAB20BaThCH (BPOPMYNOii:
_,_1e82(0)-1g5:(d)
led, —igd,
OuesuaHo, YTO 3KcnepHMéHTaan0 HafiieHHEBE c?l H £ NO3BONAIOT OPUHATH
HX K PACUETY KaK CPeflHHe JjiA paccMaTpuBaeMoil Pyl
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B nacTosinee BpeMs aHamu3 JONH MHHEpana B CPOCTKAX M PAcHeT cpejHero
3HAUEHHA H JAUCHEpCHil MOYKHO BRIMOIHUTS ¢ NOMONIBIO YCTAHOBOK IUIA aHAMH3A B~
zeonzobpaxennit Mareprana npeby Tuna Munepan-C7 (r. Exatepuntypr), Braeo-
Macrep (r. Mocksa) ¢ Ip., HCIIONBIYEMBIX Al KOJIHIECTBEHHOFO MAHEPATOTHIECKO-
ro ananusd [23, 24). TIpu aTOM LA KaXKIOro Kaacca KpyIHOCTH MOKeT ObiTh Haiioe-
Ha TOKYCKOBaA JUCIIEPCHA H HAHLEHBI Ja Hb.

3.5. Pons pacnpenenaenuii B onpefosanun

PaccMOTpEHHEIE PACTIPEASICHHA H MIOCTOAHHO MOMYy4acMEIe BHOBL MPHBOIAT K
(OpMYNMHPOBKE TAKHX 3aKOHOMEPHOCTEH, CBA3AHHEIX C OMHKCaHWeM ONpPoGYeMBIX
MacCHBOB TOUEYHBIMH NipobamMu!

» PacnipejiesieHHA MaccoBoit JOMU B TOYEYHEIX npodax, oTOHpaeMbIX OT Ompo-
OyeMBIX MACCHBOR, BCET/IA ACHMMETPUYHBIL.

« AcUMMeTpHE TeM DOTIbINE, &M MEHBIIE MACCA TOUSYHOH npobst U YeM Oef-
Hee (Boraye) onpobyeMblil MaTepHaNt.

« bepuple nponyxTel (pyda, XBOCTEI) XapakTepH3YIOTCA HpaBOCTOPOHHEH
acuMMeTpued, OoraTeie (KOHUEHTPATEI) ~ NEBOCTOPOHHEH.

+ Pacripeenenye mMaccoBoll JOAH B TOMEYHRIX Tpofax Ams KOHKPETHOGro Of-
pobyeMoro MaccHBa MEHAETCHA C HIMEHeHHEM Macchl TouedHOH npodbl U N4 OTHOTO
M TOCO M€ MACCHEA MOTYT OBITh TIONYUCHB! PACHPEACICHHA, CIIBHO OTIHYAOIHNECH
JApPYT OT ApYyFa.

« EnnrcreeHHol cTabunbHOR thopmoil ABIAETCA MOKYCKOBOE pachpenencHHE
LA PACKPBITOro MaTepuana, B CBA3M ¢ YeM OHO ABNACTCA OCHOBHOM {yHAaMeHTaNs-
Hoft xapakrepucturoii nodoro onpoSyeMoro MaccHea..

+ OynpaMeHTaNBHOi YHCNOBOH XapakrepUCTHKOH MaccUBa SABASETCA [MOKYC-
xosas Jucnepcus. [lokyckoBas aucnepcoua Moxer ObITh HaligeHa aganuTHYecku. Jlis
3TOTO HYKHO 3HATH JHILb NJIOTHOCTH MHHEPANA H NOPOHBI (Py H Pn), @ TAKAKE MACCO-
BYIO ROMI KOMIIOHEHTA B PYAE O H MacCoBylo OO KOMNOHENT2 B MuHcpane B,.

« ACHMMETPHIHEIE pacHpe/ieIeHHs MaCCOBOM IONM B TOUEYHBIX npofax MOTyT
OBITB [OCTPOEHBI AHAIMTHYECKH NO (opMyne OGHUHOMHHANEHOTO PacTpeneneHis

P, . & GenHbix npojaykros — no dopmyne Hyaccona P,

D70 NO3BONAET IPOTHOZUPOBATE BOIMOMKHLIC OTKICHEHHA PE3yETATOB AHAIM-
32 OT OMHAZEMEIX (CPENHHX), NPEJCKA3aTh OO0 GHOMANBHO BHICOKMX (yparaHHbIX
rpo0), a TAICKE JApYTHE BO3MOMKHBLE 3dfexTe onpofoBarusa.
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Taea 4

3DPPEKTHI OITPOROBAHMA, .
CBA3AHHLIE C ACUMMETPHEN PACIIPEAEJTEHUA

4.1. Heo0bsicHAMBIE Pe3yILTATHI

B npaxTike onmpoOOBaHHA BCTPEYAOTCH HEOObACHUMEIE CHTYalUH.

Tak, eme B 1959 r. Llopiuep K. H. coobmaer [25]: «Ha Kamkapanckoit gab-
puke Habmronaercs GakT CHCTEMATHYECKUX W3NULIKOB MONIOAEHA TIPH COCTABIICHAH
exeMecayHOro HanaHca METANIOB. AHANOTHYHOE ABJIEHHE UMEET MECTO U Ha JPYTUX
MonubneHoBbIX dadpuxax». M 370 HE NOTPeIHOCTH B3BEIIUBAHUA, TaK KAK B 5TOM
cify4ae «... IpH COCTaBlieHuM OanaHca goimxeH Obia Obl 0OHAPYKUBATLCA H3OBITOK U
BTOPOro MeTaa (MeIu), 4ero B JefiCTBUTENEHOCTH HUKOTAA He ObIBaeTy.

[Ipu orpaboTke pocchinell, cofepxamux anMaspl, HaOMORALTCs yerolunuBoe
COOTHOLIEHME: KOIMYESCTBO A0OBITBIX alIMa30B HOCTOSHHO OKa3blBaeTcs Oonble, yem
OmpEzeNeHo onpo6osanueM [26]. Tak, npu passesre pocchiny Wyppamu cedeHneM
2 M’ aHHbIC HAMBIBA KOJW4ECTBA a/IMA30B OKA3LIBANUCE BCEria OOMbIle B CPEHEM B

1,5 paza (unoraa B 2-3 pa3a), YeM pACcCYHTAHHBIE [0 pe3ynhTaTaM ONpoOOBaHUA
(puc. 4.1).

Ky
5
\
T
3 \ A
| Cpeajieq 3Hau¢HUE I\
2 ]\ \ i
/| NN -
. =T A TN/
0
Broku

Puc. 4.1. 3rauenns ko3¢ dpuimenTa nampisa K, 10 MacCOBOI JONE AJIMA30B,
onpeaeneHHoR onpo6oBaHueM

B uTore [IA pOCCHITHBIX aMMa30B Oblla yCTAHOBNEHA 3aBUCHMOCTE IONTPaBOY-
Horo ko3t ¢uuuenra K, Al AdHHBIX ACTANBHOM, @ 3aTeM U ONepexaroliieil 3KCinya-
TalUMOHHOU pa3Benky (puc. 4.2), T. €. IKCIECPUMEHTAILHO YCTAaHOBJIEHO HAIUYUE
crieniduyecKkoil MOrpeIHOCTH ONPOGOBaHUA U AaXe €€ KOMUUECTBEHHA OLEHKA.

ITo puc. 4.2 nomy4aercs, 4TO U3BNCUYCHIE anMa30B B CPEJHEM B TPH paza (ans
o = 0,6) Oonplue, YeM MpeJCKa3aHHOE orNpoboBaHMEM KOAHMYECTBO anmasop. Ilpu
atom agrop YemezoB B. B. [27] ykassisaer, uTo 5ToT hakT He UCKIHOUAET MOABIEHUSL
OMMGOYHOTO PEHIeHUs, HOATBEPIKAAS BEPOATHBIN XapaKkTep MOFPEHIHOCTH.

B aroit xxe paboTe ykazan kod(pduiyeHT 3aHmKEHA MACCOBOH RONM NIpH OM-
poboranuu uryphaMu anMazHeIX poccrmeil Ypana — 1,76.
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Puc. 4.2. 3aBucHMOCTH TONPABOIHOro Ko3pdumenra K
OT MaccoBOH J0NH anMa3oB, YCTAHOBNCHHBIX:
1 — no pesynomamam demanvroii pazgeoxu;
2— no pe3ynemamam onepedicaioujeli 3KCNTYamayuoHHol pazeeoxu

Ha muorouucieHyrie GaKThl 3aHUKEHUS CpeIHedl MaccoBOH JOJU MPH Onpo-
Gosanum ykasbiBaeT A. A. Kynukos [10].

Ho xapaxrepHeiM nokasareneM HeoGBACHUMOro >(QexTa ABNseTCA NOCTOAR-
Has MONOKUTeNbHAS HEBA3KAa TOBAPHOro GanaHca B TeUEHUE ATUTENBHOrO Meproaa
Ha (abpukax ¢ BHICOKOM KyJbTYpoH ompoboBaHHA, Korma Kakne-nubo rpyObie
o1uubKy Heory cTMEl (Tabi. 4.1).

Tabnuua 4.1
Hesszku no Boasdpamy u MoauOaeHy B Te4eHUE roga
Henasxa, %
Mecan
BonbGpaM MomuONEH
SiuBapb +4,39 +1,59
(eppanb +1,14 +4,52
Mapt +1,04 +1,66
Arpenn . +2,98 +1,54
Maii +3,40 +4,93
15120318 +2,82 +0,30
Wions +1,40 +7,10
Aprycr +1,60 -7,60
Centa6pb +2.84 - +1,76
OxTa6pn +4,54 -2,50
Hosabpp +1,67 -4.76
Jlexabps +5,49 +0,07

Takas kapTHHA NPOTHBOPEYMT 3APABOMY CMBICIY, TaK Kak He Moxer habpuka

B TEUEHHE roJa BHINYCKaTh OoJblie BONb(paMa, yeM 310 3aQUKCUPOBAHO IIPABUIIb-

HBIMY» onpofoBaHneM B moctynuBined pyze. Heckonbko nyvie cMoTpurcs HeBA3Ka

U1t MonuGaena, Uit KOTOPOro B aBrycre, OkTa0pe ¥ HOAOpe TIONYYeHE! CYILeCTBEH-
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HBlE OTPHNATENBHBIE HEBAZKH, HO PAJ MOJOMKMTEILHBIX HEBI30K € SIHBAps MO HIONb
TaKKe BBITTLIGUT CTPAHHO.

Ho 910 TONBKO ABHO HpOCMarpHBaeMas KapTuHa. B OomblIMHCTBE ciyyaes
3¢ dexTrl onpoSoBaHus, CBA3aHHEIE C aCUMMETpUeil paciipeneienuit nubo Hesamer-
HEB1 Ha QoHe GONBIIMX CNy4aiHbIX MOTPEIHOCTEH, 1100 HENPaBUIIBHO TPAKTYHOTCS.

4.2. BeposiTHasA CUCTEMATHYSCKas MOrPeliHOCTh

4.2.1. llpuuuna 8603HUKHOGEHUS

Yucno TodeyHbIX Mpob BCerna orpaHuueHo i YacTo HEBENMKO.

3amaguM BOMpoC: eclii 0TOOpaHa OlHA €AMHCTBEHHASA TOYeuHas npoda, KakoB
Gyner pe3ynsTar? ECTECTBEHHO, YTO B U3BECTHOM AMana3OHE BO3MOXHBIX 3HAYEHUH
OT Olax HO Olyin MOXET OBITh MOMy4der M0G0l pesysrar. OAHAKO BEPOSTHOCTE MO-
JydeHHs KDKAOTo BO3MOMKHOTO pe3ynpTara pa3Had. Haubonpmas BeposTHOCTL COOT-
BeTCTBYeT Moge pacupenenerus (puc. 4.3). Ho mpu acUMMETPUYHBIX PACTIpeNeNeHN-
AX MOZJA U CpeIHEE 3HAYEHUE HE COBNANAIOT.

CriefoBaTeNpHO, C HEKOTOPOH BEPOATHOCTBI) BO3MOJKHO OTKIOHEHHE IOJY-
YEHHOrO ONpOOOBAHHMEM pe3yJIbTaTa OT CPEJHEro 3HAYCHUd, a Tak KakK 3HaK 3TOro
OTKIIOHEHHS MOCTOSHEH, HA30BEM TaKylo MOTPEIHOCTE BEPOATHOH cHCTeMaTHye-
CKOH.

6
(o) o) (o)

aMoa o Owo O v o . Qo o

Puc. 4.3. PaznuqHble BapiaHThl COOTHOINEHUS MO/l M CPEIHEr0 3HAYEHUS MACCOBOM XOMK

W3 puc. 4.3, g u 6 cnefyer, 4TO NPH TPABOCTOPOHHEH ACUMMETPMH MOIA
MeHbIIe CPEAHEro 3Ha4YeHHs,; CICAOBATENBHO, BEPOATHAS CUCTEMATHUECKas Norpem-
HOCTH OYAET OTpULATENLHO:

A0, =0l —~0O<0.
Ecnu pacnipenencHue TakoBo, Kak Ha puc. 4.3, 6, koraa 0, =0, To:
Aascn = —a.

Taxum oOpasom, GenHble MPONYKTH (PyAa W XBOCTBI) MPY ONPOGOBAHUM IO

MAacCOBO#H JIONE 3aHHMKAIOTCA.
~ Takas cutyamus oObI4HA 1A aRMa30B, 30JI0THIX CAMOPOMKOB, JTHHHOBOJIOK-
HUCTOTO acbecTa U T. M. :

Amnanoru4no, 0orartele NPOAYKTH, T. €. KOHLEHTPATHI, IPU ONpOoGOBAHUM 110

MaccoBO# Jone 3aBblaroTcs (puc. 4.3, 6).
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Hpumep 4.1. [Ins nonyveHuslx B npuMepe 3.2 pacnpeneiieHuil HakTy BeposT-
HYEO CHCTEMaTHYECKYHO HOrPEIHOCTD.

Pewenue:
Hnsa d=0,1 MM mona pacripenenenus (no puc. 3.7) paBHa 3, T. e.
Oyo = 0,18 - 3 =0,54 r/t.
BeposTHas cucreMaTidecKkas OTperHOCTh:
Al =0, — T =0,54-0,7=-0,16 /1.
Ee oTHOCUTENbHAS BeMMUMHA:

Ac -0,16 r/T
Pyy =—2%-100 = 100 % =-22.9 %.
o 0,7 /T

I d=02vmmonam=0u0,,=0
Ady g, =0, —0=0-07=-0,7 i/t
0 Py =-100%.

JUIst CHUOKeHUS BepOsSTHON CHCTEMAaTHYeCKOH OTPeIIHOCTI MOKHO YBEIHYUTE
Maccy HABECKM ¢ WIM YMEHBUIUTh KPyHHOCTE d. OQHAKO, €CNy HeNb3si paspyluath
3epHa IOJIE3HOTO MUHepana (anMasbl) WM OHY Pa3pyIUAOTC HAMHOTO XYXE, WeM
3epHA HOPOJE! (30J10TO), TO MOKHO JIMIUb YBEJIMYUBATL MACCy HABECKH ¢.

B paGore [29] nossiienne crieluuyeckoil NOrpeiHOCTY Ha3BaHo 3hdexrom
COPTHPOBKH. 3€Ch JK& IIPUBOAATCA CPABHUTCIBHBIE JaHHBIE OCHOBHOIO ¥ 3aBEpOY-
HOTO (fonee MpeaCcTaBUTENBEHOTO) ONpOoOOBaHUs, NOKA3EIBAIOMINE, YTO OCHOBHOE OI-
poboBaHUe Naer 3aHIKEHHBIE Pe3yJIbTaThl, T. €. HaOI0JaeTCs BEpOATHAsA CHCTeMa-
TUYECKas NMOrpelHocTh. [IpeanaraeTcs UCTIpaBIATL OCHOBHOE onpo0oBaHue BBeje-
HUEM [IOTPABOYHBIX Kod(puuMeHToR K, 3aBUCAIIMX OT CpeiHeil MaccoBoil fjonu on-
pelensiemMoro KoMnonexra (puc. 4.4).

Hpyrumu cnosamu, npennaraetcs He Be- K
puTh pesyapTataM ONpcOOBAaHHA, A YBEAUUM-
BaTh MACCOBYIO JIOMK0 Juis OeubIX pya B 2-5 4
pas, a Jutst GoraThiX — YMEHBLUATH B TO XKe YHCIIO 4
pas. DTOT MpuMep XapakTepeH TeM, YTO MOKa- ,
3bIBACT NCHCTBMTENBHO CYUIECTBEHHOE 3Haue- |
HUE BEPOSITHO CUCTEMATHUECKOH TOTPELIHOCTH
JUls 3TUX ycliouit onmpobosanus pyn. Hna yc- 0 2 4 6 8§ o1/t
JIOBU Pa3BEAKH MECTOPOKIACHUH 3TO MOXKET b 44 Juauenue nompasouHoro
OBbITH NPAaKTUYHBIM pElIeHUEeM, XOTiA B 9TOMH ke KO3 ULUEHT B 3ABACUMOCTH OT
pa60Te TIOKAa3aHO, YTO AfiA Pa3sHbIX yCJ'[OBI/Iﬁ aTa CpenHeil MaccoBoit nom
3aBHCHMOCTD ITONYJaeTcs pasHoi,

AHanoruyHas KapTUHA (0Ny4eHa IpH ONpoGoBaHUM POcCEINell onoBa.

Ilo cywecTsy B paboTe [29] moxaspiBaeTca HEOOXOAMMOCTS PAacyeTa MACCHl M
YHCIIA TOYEYHBIX NMPOO C HENBIO CHIDKEHUS BEPOATHON CHCTEMAaTHYECKOM MOrpewiHo-
CTH JI0 IPUEMIIEMOTO YPOBHSL.
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4.2.2. Boryucnenue 6epoamuoil CUCIEMAMUYECKOTl HOZPeHoCcCmuU

Ofmas dpopmyna BepoOATHON CHCTEMATHYECKOH ITOrPEUIHOCTH HO3BOMAET OLe-
HHTD. CHIEUU(UYECKYIO MOTPELIHOCT, KOTOpas BO3HMKAET TPH OTOOPE KOHEYHOTO
qHciIa TOYeuHsIX mpo6 Ny
S
N,

3necs Sé — 9KCIEePUMEHTANBHO HalIeHHAS QUCTIEPCHS MACCOBOIM HOJIH;

O — ee cpeJHee 3HAYCHHE;

N; — YHCIIO TOUEYHBIX I1po0.

BepositHas cUCTEMAaTHMYECKas MOrPEIIHOCTh BO3HHUKAET U MpPH MOATOTOBKE U
aHanu3e npoO, npy BHIMONHEHNM 3TUX OINepanuil IpeayCMATPUBACTC lepeMellnBa-
HME U COKpalleHue UK oTOOp HaBeCKu B BHAE MOPUUM. Ui OOBACHEHHS OABJICHUA
BEPOSTHOM CUCTEMATHYECKOH MOTPEIHHOCTH UPU ATHX OMEPalMAX CHEAyeT PaccMaT-
pUBATL pacrlpene/ieHds MacCOBOH JONMX B TOYEYHBIX Mpobax (HOpUMAX, HABECKAX).
BenHble NPOIyKThl — 3T0 PyAa, XBOCTEl. Y IOOHO HCMONB30BaTh pacnpenenenue Ily-
accoHa, MO3BOIIAIOLIEE MOCTPOHTE €T0, 3HAS TONLKO CpeAHee 3HAYCHHUE YHUCNA 3ePEH
orpenensieMoro KOMIOHEHTa B pobe, 0003HaYeHHoe 777 :

—tit
P m= % : e_m 3
T7ie m — BO3MOMKHOE HCIIO 3ePEH OMpElENNeMOro KOMIIOHEHTA B [IOPLUY UITH HABECKE;
P,,— BepOATHOCTE NOABIIEHUS HABECOK C YHCIIOM 3EpPeH M.

=l % 9%, g
= =
qs q, f'PM'ds ﬁM'f"pM'da/
3gmeck g, — Macca MUHepana B npooe;
g, — Macca 3epHa MUHepala;
g — macca npobsr;

0, — cpenHsAs MaccoBad 0N MHHEpana B OIlpoOyeMOM MacCUBe;

Ao =—

T

0L — MaccoBasd A0 ONpPEAEAeMOrc KOMIIOHEHTE,;
Py — INIOTHOCTh MUHEpaa;
f—xosdpduunent Gopmer;
B, — MaccoBas AONA ONpPEAeseMOro KOMIIOHEHTA B MUHEPAJIE;
d, — cpenuuii pasMep 3epHa MuHepana B ripoGe.

Ilpumep 4.2. Haiitu m .

JHano: macca napecku g = 100 1;
MaccoBas Ao 30710Ta B 1npobe o = 0,5 1/,
IJIOTHOCTE 30J10Ta P,, = 18000 Kr/M3;
CpenHuit pasMep 3epHa 33 = 0,04 mm;
MaccoBas JOJIA 3010TA B 30/10Te By =100 % = 10° r/T;
Ko puuuedt QopMsel f= 0,5,
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Pewenie:
100-107kr-0,5 ¢/t

=90 30510THHOK.
1051 /7-0,5-18000 kr/m-(0,04:107 '

=

Pacnpenenenue [lyaccoHa XapakTe€pHO TeM, 4YTO JUIS HETO YUCIEHHO PAaBHEI
cpemHee m W AUCHEpCHs 7 (3AMETUM, YTO Pa3sMEPHOCTh CPSOHEro — WUTYKH, & Juc-
HEPCUH — ITYKK B KBaapaTe).

Torma BelpakeHue A BEPOATHON CHCTEMATHYECKON MOrpelIHOCTH A Ha-

BECKH MNPUMET BUA!
2

52 77 T
Am=——E =——— =1 wr,,
l-m T
Y3 KOTOPOrO CAEAYET BRIBOX: BEPOATHAS CHCTEMaTHYeCKasd NMOTPEIHOCTE, BEIPaXeH-
Has B 3epHAX MUHepana, BcerJa papHa MUHYC 1.

HpyruMu cioBaMu, HE3aBMCUMO OT HHCHA 3€PEH I10Je3HOr0 MUHEpala B Ha-
BECKE CYIIECTBYET HEKOTOpas BEPOATHOCTH 0TOOpaTs B NPoOy Ha OJHO 3€PHO MeHb-
1ie, YeM CpeHee YKCIIO 3ePeH.

Ecnu B npo6e B cpeiHeM OXUAAETCS OJHO 3€PHO, BEPOATHEE BCEro, YTO €ro B
npobe HE OKAKETCA.

OTHOCUTENbHAs BEpOsSTHAS CUCTEMAaTHYECKas MOTPEUTHOCTD:

P =—-Ajm-100 %=—~1_~-100 %,
m m
T. €. ecnu W = 1, 10 Py, = 100 %. D1y cBazp oTpaxaet puc. 4.5.

Pacn, %
100 :]
90

80

0 T T T -

m
01 5 10 15 20
Puc. 4.5. 3aBUCHMOCTS OTHOCUTENLHOR BEPOATHON CHCTEMATUYECKOH NIOTPEITHOCTH
OT CPEIHErO YUCNa 3ePeR ONpPEAENIeMOro KOMIOHEHTA B HABECKE

ITonw3ysace 310l GHoOpMYIIOM, 3HAS 77 , JIETKO HAXOAUTE Py
B vactHOCTH, N1 MPUBEAEHHOTO BBILUE MPUMeEpa pacyeTa YUCNa 30J0TUH B

Haecke 100 r npu m = 90 monmyqum, uT0 Py =-—$-100 ==1,1 %, T. e. BeposTHOE

3aHwKeHue coctaBuT 1,1 %. BeposaTHocTs atoro cobeitus P, o .

KoMneHcHpyoLye 3T0 3aHIKeHHE COOBITHSA HACTYNAIOT C BEPOSITHOCTBIO P, 5 .
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JaneHeifnee 3aBUCHT OT HCIIONB30BaHUA Pe3y/TbTaTa ONpoOOBaHHS.
Tak kak P,z > P, > TO IONYUUTH 3aHWKEHHE €MHHUYHBII PE3yIbTAT Be-

posATHee, YeM 3aBbuUCHHBIA. IIpeacrapnennoe 3nayeHHe BEPOATHON CHUCTeMaTHye-
CKOli TIOTPEIHOCTH — 3TO CKOPEE HEKOTOPHIl OPHEHTUP, YEM BOIMOAKHOE PEAIBHOE
3HayeHUe.

U3 hopMynbl OTHOCHTETLHOU BEPOATHON CUCTEMATUYECKOH IOTPELIHOCTY Crle-
JIYET, 4TO 3aMETHOC BIMAHUE HA Pe3yJIBTAThI aHANIN3a OHA OKaXeT, eclM B 1pobe Oyxer
HeGONbIIOe YHCIIO KyCKOB MUHEPANaA, COAEPKAILEro ONpeAeieMElil KOMIIOHEHT. Ecnu
TOpHHATE Py = 1 %, TO cpepHee Ymucio KyCKoB MUHEpana JOIKHO Ositk m = 100.

B T1abn. 4.2 npeacTaBneHBl MacCcOBBlE NOMM, M KOTOPHIX NpPH YKa3aHHBIX
KPYIHOCTAX M MaccaX HAaBECKU BEPOATHAA CUCTEMAaTHUYEeCKas MOrpeliHOCTs Oyaer
paBHA OHOMY OTHOCHTENBHOMY MpPOLICHTY, T. €. 3aHIDKeHHe MaccoBoil ponu Oyner
3aMETHBIM.

Tabmuua 4.2
MaccoBble 104 B I/T, MeHbllIe KOTOPbIX
BeposATHAs cUCTeMATHYeCKas morpemHocTh oyaer 6onee 1 %

Kpymaocts Macca HaBeCKH, T
inax; MM I 10 100 1000
0,1 100 10 1 0,1
0,08 50 5 0,5 0,05

Hexons u3 cMpicna BepOATHOM CUCTEMAaTUYECKOH MOrpelHOCTH, YMEHBIUMTD
€€ MOJKHO TONBKO 0TOOPOM DOJBIIOTG YHCIa KYCKOB B ToqeqHym npofy, T. €. oT6opa
ToueyHOH 1mpobel OonbLuIeil Macch.

4.2.3. Cga3b 6epoamHOil CuCMEeMAMUYECKOT NOZPEUIHOCIU CO CLYY AltHOT
BeposTHAsA CHCTEMATHYECKas OrPELHOCTE AT OXHOM HpoOhL:
_Se
BCN a .
OTHOCUTENBHAS BEPOSTHAA CHCTEMATHYECKas IIOrPELIHOCTD!
BCH T a_z 12 4

B stom BeIpaxeHuu Py, M P, clieAyeT NOACTABIATH B JOIAX €AWHHLIBL.

BuguM, 4ro obe NOrpeliHOCTH, BEI3BaHHbIe HATMUHEM paclipeleseHus Macco-
BOI HONM B TOYEUHKIX [Ipofax, BIZaHMOCBI3aHbI,

Cryuaiigas NOrpetHoCTh, 3alicHIBaeMas KaK JOBEPUTENBHBIC HHTEPBAIBI pac-
OpenieNieHus pe3ynbTaToB U3MEPEeHHH, HMeeT TiepeMeHHEIH 3HaK. Jna cCUMMETPUIHBIX
pacnpeeacHuUil OTKIIOHEHUS B pa3Hble CTOPOHEI OT CPEAHETO PABHOBEPOSTHBI.

JloBepuTenbHbIE HHTEPBANBI A Cly4alHOMH NOrPEIHOCTH:

A, =t - Sq.

JU1d 4ucna 3epeH MoNIe3HOro KOMIIOHEHTA 7/, PaciipeeieHue KOTOpOro Ofu-

ceiBaeTcs 3axoHoM IlyaccoHa, S,%, =m . Torma

Ao
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Amg, = +t-l7 .

To-ngpyromy o6CTOMT HENO B clydae acUMMETPUMHBIX pachpelnencHuil pe-
3y/NBTATOB U3MepeHHil. B onpoGOBaHUM 3Ta ACHMMETPUS BbI3BaHA QU3UYECKOH CyLi-
HOCTBIO MPOLIECCA U3MEPEHHU, BKIIOYAromero B cela npoueaypsl ot6opa npobsl 1
COKpallleHud, T. €. YMEHBIUECHHUA MaCCHI Hp06bl

Chv: ACUMMETPUA NPUBOOUT K NOABICHUIO BepOﬂTHOH CHUCTEMATHYeCKOoit ITo-
IPEHIHOCTH, KOTOPAA B HUC/IaX 3€PEH BCEria paBHa — -1

Amgen = —1.

Pacnpesenenne Tlyaccona HOKa3bIBAET, YTO OPH OHPOGOBAHUM AOBEPUTENb-
HBI€ HUHTEPBAJIBL Cﬂy‘{aﬁﬂoﬁ HOOrpeHOCTA TAKOBEI, YTO JIEBAA IpaHHIia MOXKET YXO-
AUTH B obnacre OTPpUUATENIBHBIX 3HAYEHHH.

Tak Kak 3T0 sBJICHUE HE MOXET UMETH CMBICId, CBAXEM Cﬂy“laﬁﬂylo rorpet-
HOCTE C BepOﬂTHOﬁ CHCTEMATHYECKO TaKuM 06pa30M, qTO OTPUUATCIBHAA TPaHUIA
JAOBCPUTEIIBHOIO HHTCpBAaNa q)OpMpreTC}I U3 ABYX COCTaBIIAKOIIHUX — Cnyqaﬁﬂoﬁ u
BCpO}lTHOﬁ CUCTEMATHYECKOM:

=t +1;

Amscn = —1>
a IMOAOKUTENBbHAA I'PaHula UMeCT OOBIYHBIH BHI:
+Amg, =+177 .
3nece m — CPCAHEC YUCTO 3€PeH MaTepualia, CoOgepKaminx OﬂpeﬂeﬂﬂeMBIﬁ KOMITOHEHT.
le/l 3TOM KaxKpas u3s norpemaocreif[ HE BBIXOOHUT 32 MpeAesibl MOJOKUTEIb-
HBIX 3HAYECHUH apryMmexra.
BCPOHTHOCTH JOCTIDKEHMWA orpuua’renbﬂoﬁ U [0J0XKUTENbHON TpaHHll HS PABHEIL.

4.3. MeToanyecKkan norpemHocTb

4.3.1. Ilpusuna 603HUKHOGEHUS

AcHMMETpUS pacrpe/leNieHuil MaccoBOU JONM B TOUEUHBIX NPoGax MPUBOIUT
elle K OJJHOMY HeOXuAaHHOMY 3((heKTy, CBA3aHHOMY C METOAMKOU HUCIONB30BaHUA
pPE3yNLTATOB aHAN3a.

Jeno B TOM, 4TO C HENBIO UCKITIOYEHHA BO3MOMHBIX OIIMGOK BO BCEX METOIU-
Kax IpeAycMaTpUBaeTcs BBIONHEHUE aHANH3a Ha ABYX U Oosiee HaBeckax. 3aTeM
[IPEAIaraeTcs HailTH pa3sHoCTh:

Ao = oy — 0y

Y CPAaBHHUTE €€ ¢ 3apaHee HAUACHHBIM TIPENeOM BOCIIPOM3BOOUMOCTH (TIOBTOPAEMO-
ctH) R u r (0603navenus no I'OCT P UCO 5725-6-2002).

IIpenen Bocnpou3BoAMMOCTH R (TIOBTOPAEMOCTH r) HaxomaT ¢ 95 % posepu-
TENbHOH BEPOATHOCTHIO C YUETOM TOTO, YTO KaXAblH U3 pe3y/bTaToOB XapaKTepH3y-
€TCS MOTPEINHOCTHIO BOCHPOU3BOAUMOCTH (TMIOBTOPSEMOCTH ):

R=1,96-42-5,=28-5,;
r=1,96-2-8,=28-S,.

5]
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Ecnu noyveHHas pasHOCTs AQ TPEBBILIAET ITOT Apeen, HeOOXOAUMO BhIION-
HUTb aHAIIW3BI Ha HOBBIX HABECKAX, CPABHUTB PA3HOCTH HOBBIX Pe3ybTaTOB U T. 1.

B poccuiickux cTaHmapTax [MOBCEMECTHO 3aIHcaHo ciieqyrolee ykazanue. Ec-
U PacXOKAECHHE MEKMIY pe3yabTaraMyl MapajienbHbIX ONPEACIeHUH NpeBblIacT
JIOIMYCKaeMOe 3HAaYeHHE PacXOKIEeHUd, TIPOBOAAT HOBTOPHOS ofnpeneneHue. Ecnu
pacxoKIeHHE MEXAY pe3yibTaTaMH, MMOXYUYEHHBIMHU 10 AByM HABECKaM IpH epBO-
HAYAILHEIX M JABYM HaBeCKaM IPH MOBTOPHBIX ONpENeNIeHUAX, PEBRIUAET NOMyC-
Kaemoe, TO H3 YEeTBIPEX Pe3yNIbTaToOB OTOPAChIBAIOT MAKCUMAIBHYIO 1 MUHUMANBEHYIO
BEIIMYMHEl U 32 OKOHYATEe/BHBbIA Pe3yisTar aHaNu3a NPUHUMAOT cpefHee apudme-
THYECKOE IBYX OCTABIINXCA 3HAYEHUi BEeTHUMH. '

TToHATE aBTOPOB KaK MEXAYHAPOAHOTO, TaK U POCCHICKOTO CTaHAAPTOB MO~
HO. OHH MCXOAAT W3 NPERTONOMKEHHA, YT pa3iuune AQ. BbI3BAHO Cy4ailHBIMHM HO-
IpelUHOCTAMH, PAacTIpeACeHHEIMHM HOPMAJIBHO, HE IOMycKas, YTO BO3MOXKHO HE HOp-
MaJibHOE, 2 ACHMMETPHYHOE pacipelle/ieHHe camoii onpeaenseMoli MaccoBolf Aoy B
aHAMM3UPYEMbIX HaBECKaX.

Opud U3 BO3MOXKHEIX CTAHOAPTHBIX AIFOPUTMOB BBIIOJHEHHA W BhIJAYU pe-
3yNbTATOB aHAMKU3a (L MPEACTABIIEH Ha puc. 4.6.

Hauars ¢ pesyapraros
JABYX W3MEpEeHUi

O ax — %min < Ao

min = o, =q
4

O = Olnin

04 = Olnax
o, +o
2 3

=0
2

Puc. 4.6. Cxema noimy¥eHHs pe3ynsTara aHanu3a;
Oy ¥ O3 — BTOPOii ¥ TPESTHIi HAUMEHBUINE PE3YIBTATHE

Ha puc. 4.6 B poMOukax yka3aHO YCNOBHe Bb{/laull pe3yJbTaTa: pazfiudue B
aHanu3ax npob JomKHO ObiTh MeHbIIe Al ITpu 3TOM ecnu UMerOTCs Nulub nBa pe-
3yJIbTATa aHamu3a, TO

Ao =285, "

JOTT 2O s
a €CJI4 pe3yNbTaTOB GOHBIHG, TO
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AOh:(onn =f(}’l)Sa,
rae f(n) ~ xoaddunuent,
msn=2 — fl2)=28; msn=3 — fi3)=3,3;
mn=4 — fl4)=3,6; msn=5 — fi5)=39;
man=6 — fle)y=4, man=40 — f{40)=35,5.

3gech nox Sy MOHMMAIOT NOTPELIHOCTH BOCIHPOM3BOAMMOCTH HIH HOBTOpPse-
MOCTH.

TIpHHIHNYATEHO BAXKHBIM I HAC MOMEHTOM B CTAHAAPTHOM aIrOPUTME SIBIACTCA
BO3MOXKHOE 0mbOPACIGAHYE PE3YNBTATOB aHATN3A C IIOCTEIYIOMIHM PAcYeTOM Me/IHaHbL.

Ecmu 6b1 pacnpenenenns ObutH AeHCTBUTENBHO HOPMAIBHBIMY, TO OTOPACH-
BacMbl€ PE3YNBTATH], CPERM KOTOPBIX MOTYT OBbITh W UCTHUHHBIE, HMETH Obl pasHole
3HAKHM, M HAXOAUMOE TO CTAHAAPTHOMY alTOPUTMY CpejiHee 3HA4YCHHE B CperHeM
6610 OB IPaBUTBEHEIM.

OnHaxo ecnu pacrpeseneHyue aCUMMETPIYHO, Gy IyT 0TOPackBaTECA MPEHMyLiIe-
CTBEHHO MCTHHHBIE PEe3YJIBTATHI, IPEeBBIIAOIIMe APABYIO TPaHMULLy Mpelena BOCIPOn3-
BOAUMOCTH Ui IPaBOACHMMETPUYHBIX pAacTIpefencHu, i JIeBOACUMMETPHYHBIX
pacipeneneHui — NpespIaromue no a0COMFOTHOM BENIUYHHE JICBYIO TPAHULLY.

B uTore nonyuaeMelii OTBET B CPEAHEM OKa3BIBACTCS 3AHIKSHHBIM JUIs [IPaBO-
aCUMMETPHYHBIX pacnpefencHuii (OelHbIe MPOAYKTHI) ¥ - 3aBbILICHHBIM M4 JICBO-
ACHMMETPUYHBIX (oraThle MPOARYKTHI), T. €. MOSRIACTC] HOBAs MOTPEIIHOCTH, Ha-
3BaHHAT HAMU METOJMYECKOM:

Aamer = Olpey — O

Ao

MCT

PMET =

ITpu4uHOH BO3HHKHOBEHUS METOAMYECKOH MOTPEIUHOCTH, KaK M BepOsTHOM
CHCTEMATHUYECKOH, SBJISETCA acCUMMETPHs pacnpenencHus MacCOBOM JOMM B TOYeU-
HBIX npobax.

OaHaKo BelUYyMHA METOAWYECKOH MOTPELIHOCTH HEMOCPEICTBEHHO CBA3aHA C
METOJHMKOH 00pabOTKH pe3ynbTaTOB aHANK3A: AIFOPUTMOM pacdeTa H BEIMYHHON
Ipeera BOCIPOU3BOAMMOCTH.

AJITOpUTM pacuera MoXeT GBITh TAKOH, Kak 310 pekomenayerca B TOCT P ICO
5725-6-2002 (cMm. puc. 4.6). AaropurM MOXeT ObITh M OPYroi, HO, KaK MPaBHIIO, BCe
METOIMKY dHAIU3A NIPEXYCMATPHBAIOT OTOPOC «HETPaBUIBHEIXY» Pe3yJIbTaTOB.

Ipenen BOCHPOM3BOOUMOCTH — JOBEPUTENBHBIA HHTEpBa)l JIA PACKOMICHUSA
PE3yNBTATOB AHANM30B YCTAHABIIMBAETCA HA OCHOBE UCHBITAHUI METOAHMKH aHAIM3A.
Ho ucnBITaHKsA METOAMKH AT TONBKO CPeHEKBAAPATUYHYIO MOrpemHOCTh. [penen
e BOCHPOU3BOAMMOCTH YCTaHABIMBACTCA U1 ONPEIEICHHOU NOBEPUTEIBLHOH Bepo-
ATHOCTH M MOXKET OBITH BONEBBIM PEIICHUEM YBEIHYEH UM yMeHblueH. CHIDKeHHe
TipejieNna BOCTIPOU3BOAHMOCTH HA MEPBBIH B3rNAL HOBbIIAeT TpeOOBaTENBHOCTD K HO-
Ny4aeMbeIM pesynbTataM. ‘OHAKO STO IOBBILIAET JONI0 OpakoBAHHEIX (0TOpackiBae-
MBIX) PE3yNBTATOB aHAIU3A ¥ TEM CAMBIM TIOBBILIAET METORUUECKYIO TOTPEIHOCTb.

B patore [30] mpu onpobGosaHuu cepeOpAHEIX PYR B TPaHCIOPTHHIX eMKOCTAX
(aBTocamocBanax) Haigexsl o 8§30 u 1000 u3MepeHUsIM Takue XapaKTEPUCTUKU pac-
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npeneneHni, Kak cpefHeapHpMeTHieckoe U BoIGOPOUHas MeJMaHa, SBHO MILTIOCTPU~
pyrowue ¢akt ux pacxoxaenud. [Ins 8§30 usmepenuit o = 0,348 %, o4y = 0,320 %.
Jns 1000 uamepenuii apyrodt pyaet O = 0,295 %, Oy = 0,260 %. Tak kax pyna Gen-
Hasl, TO MEIaHa MeHblLe cpeaHeapupmeTHyeckoro #a —8 % u na 12 %.

Jins BbiGopox 10, 20, 30 u 50 3neMEHTOB 3TO 3aHMMKEHHE COCTABJAET EIHE
GosnpLine 3uayenns: —29,3 %; —48,9 %; —34 %; -39,8 %.

DTO ApKas WUIOCTpaLusA HEMPaBOMOYHOCTH BBEIAAYU pPe3YJILTATOB aHaIW3a C
HUCHONbB30BAHUEM MEIUAHEL

Kax uckniovume unu cHusums mMemoouyeckyio nozpewHocms?

Camoe oflee perieHie — HCKIIOUUTh OPaKOBKY Pe3ylbTaToOB aHAJIM30B U BCe-
Fa pacCUUTHIBATH CPEJHEE 3HAYEHUE 110 BCEM IMONYYCHHBIM aHany3aM, yBeNUYuBasg
B Cllyyae IMPEBBIMICHUS MpeieNla BOCHPOU3BOAUMOCTY YMCIIO aHANU30B, T. €. OTKa-
3aTHCA B aNTOPUTMAX OT PacueTa MeoudHasl.

Hy>XHO HOHMMAaTh, YTO NOCTOAHHOE MPEBLILUCHUE Hpeneaa BOCIPOU3BOIUMO-
cTH Tpebyer M3MEHEHMs NHapaMerpoB ompo0oBaHus, B YaCTHOCTH yMeHbLIeHHUs
KPYHNHOCTH HaBECKH, YBETUUECHUS ee MAcChl 4 T. 1.

Tax, TOCT 14180-80 B pemakumu 1990 roga mpemycMaTpHBaeT CHIDKEHHE
KpynHocty Hageckd ¢ 0,1 1o 0,080 mm.

B mTore AnA MpaBUIBHO PACCYUTAHHOIrO OMPOOOBAHMA HECKONBKHUX INAroB
peanu3aluyy anropuTMa fo puc. 4.6 DOMKHO OBITE ZOCTATOYHO, YTOOB! He fipuderars
K pacueTy MeJuaHbl.

4.3.2. Ilpubnusicennan npaKmudeckan oyenKa
MEMOOUHECKOIl ROZPEULHOCHU

BpakoBka pe3yJIbTaTOB aHaNM3a NMPUBOAUT K HUCKAKEHHIO PE3YJBTATOB OMpPo-
00BaHUA, TAK KaK TPU aCHMMETPUYHBIX PacnpeneneHusIX MacCoBOM 0K B HaBeCKax,
HAIpaBIsSeMbIX Ha aHAIU3, IPOUCXOJUT OTOpackIBAHNE AHANK30B NPEUMYILIECTBEHHO
IU1S OTHOM U3 NOMYCTHMBIX FPaHUL OPAaKOBKH.

PaccmotpuM ofmyro $opmynny MeroIu4ecKoil MOFPelTHOCTH B YCIOBUAX
aCUMMETPUYHBIX pacnpeneneHuil. Ha puc. 4.7 npeacraBieHo acUMMETpPUYHOE pac-
npese/IeHue MacCOBOH J0/IH € YKa3aHMEM BOSMOMKHBIX MUHHMAIBHBIX Oy, H MaKkCH-
MAaJIbHBIX Olmay 3HAYEHUI MACCOBOH HONU U A — BeIMUYHHA AOILyCTUMBIX OTKJIOHEHUIA,
4 TAaKOKe 3aUTPUXOBAHHEIE INIOMAAY OpaKyeMbIX 3Ha4eHHE. 310 HOIs OpaKoBaHHBIX
3HAYEHMI 110 MaKCUMAaJILHOMY 3HAYEHUIO P, M 10 MUHUMAaNbHOMY 3HaueHuto P_. Tak
KaK pe3ylbTaTel, MONAfaoIUe B 3aIITPHXOBaHHble 00JacTH, B JaldkHeluux pacue-
TaxX HE YYAaCTBYIOT, TO pACYETHOE 3HAYECHIE MACCOBOM AOMM Oyacy HE GyNET PABHO HC-
THHHOMY CpPEJHEMY, a 6y)1eT'

oy = j'occo Yo+ j'oc(o o )dor — Iam Ydor .
—oo —o0 o+A
Haiinem Bo3MOXKHbBIE MCKAXKEHHUSL.
UcTvHHOE 3HA4YeHHE MACCOBOH JMONM, OLEHHUBAEMOE MO BCEM MOMYYEHHBIM
aHasIU3aM:

74



N-w,~n_ .n,

Zoc +Zoc +Zoc

N
3nech u3 obLuero yucna pe3ynsTatoB N BBIHEICHEl CYMMBl M3 4. PE3YJbTaTOB, OT-

OpaKoBaHHEIX [10 BepXHeil rpaHulle, H U3 ¥_ PE3YNLTaToB, OTOPaKOBAHHBIX MO HHX-
Heil rpaHuLe.

o

HCT

w(o)

Puc. 4.7. AcumMeTrpryHOe pacnpeiencHie MacCoBOi 10U KOMIOHEHTA
U oTOpaceiBaeMble npy OpaKoOBKE pe3yIbTaThl aHaIH3a

I/IsmepeHHoe Ke I1ocne OT6paKOBKI/l Ry A 1_ PpE3YJBTATOB 3HAYCHUC MacCOBOH
AOIHU, IpeacTapjIieMoe B JalipHelieM Kak cpeaHee:

N-ny—-n_
2.0,
o= -
N—-n_—n_ ‘
Hctununas maccosas AOJA MOXKET ObITH npe06pa3OBaHa Tax:
N-n,—n_
29 N-n,—n) &
i . n_ . (x .
a“CT - + max + min —
(N—n_—n_)-N N N
- n,aon), n, n_o__
STV T ey i
=0—PF -0—P -0+ Oy, +P -0y

=0+P (max )+P (mm _(Y).

3neck P, u P_— nomy 6pakyeMBIX 110 BepXHEH W HIDKHE rpaHULEam pesysibTaToR;
Cax M Gpjy — CpeNHUE 3HaueHUsA OpaKyeMBIX [0 BepXHe#l ¥ HIDKHe#l rpaHu-
1aM pe3ylIbTaToB.

MeTofuyeckas MOrpeIiHOCT B UTOTE, ONPEACTACMAd KAK PACXOXICHUE MEXK-
Ay cpemHuM (OMOPHEIM) U UCTHHHEIM PE3yNIBTATAMHU:

Aocme'r =0- Oyer = _P+ (amax (X) P ( Oin *a)
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Ecnu uger oxHoBpeMeHHad OpakoBKa ABYX Pe3ylIbTaTOR, KaK 3TO MpejiaraeT-
cs Jenarb IpH pacyere no meauane no FOCT P 5725-6-2002, 10 P = P.= Pgy, 1
Adty,e, =—'P6p : (amu + Oip _'26) .
OTHOCUTENEHAs METORUYECKAS 1OrPELIHOCTD

T A +0
Bur ==25100= P, (ﬂa—w—z)-loo, %.

IlIpumep 4.3. Ilpn ananuse 30J0ThIX Py MO CTaHAAPTHOMY METOAY, T. €. NPH
pacuere ¢ UCTIONB30BaHUEM MeUaHbI, OKazauck OpaxyeMeiMu 18 % ananu3os, npu-
yem O =2 1/1; Oy = 3,2 1/1; Oy, = 1,3 1/7. Haitlziem A0Ler.

Pewenue:
Altyer =—0,18-(3,2+1,3-2-2)=-0,09 /1.
OTHOCUTENBHAST METOAUYECKAA MOTPEIHOCTD

Py =2%er 100299 10— 45 %,
[ 2

Ilpumep 4.4. B Tex ke ycnoBUsx OpaKkoBaIUCh TONBKO pPe3yNbTaThl, NPEBbI-
IIAIOLIAE JOITyCK.

Pewenue:
AQyer =P, (O —00)=—0,18-(3,2-2)=-0,216 r/r;

P = 33’235-100 =-108 %.

4.4. Yparanusie npoSbl HI¥ UCKAIOYMTEIbHbIE TOKA3ATeIH

B 4ucTOM BHAE METOAMYECKAs MOTPELIHOCTE BO3HUKAET IIPHU BO3MOMCHOCTH OIl-
peneneHns PasHOCTH IBYX Pe3yLTATOB aHANW3a Mareprana OOHOH U TOM ke npodkl.

Ho npu onpoGoBaHuu BO3HUKaeT 0co0as CUTyanus, KOTAa OAUH W3 pe3yiibTa-
TOB OMpPOOGOBaHUS OKa3BIBACTCA HACTONBEKO OTIHYHBIM OT APYTHX, 9TO BO3HUKAET CO-
MHEHHE B €r0 NMPaBHIILHOCTH.

Taxue npo6pl HA3BIBAIOT yparaHHbMA. J{pyroe Ha3BaHME — HCKIIOUUTENBHBIE
nokasareny. BO3HUKAIOT Ba BONPOCA — KAaK OIPENENUTE, YTO NOSBUIIACH yparaHHas
npoda, U YTO JENaTh C ITUM, HCKIIOYUTENLHEIM, TIOKAa3aTeNeM,

VparagHolt MHOrAa Ha3bIBalOT Npoly, MAcCoBas A0JA KOMIIOHEHTa B KOTOpOH
TIPEBLILAET CPEAHEE 3HAYCHUE APYTUX Npod Ha TPH CPeOHEKBAaAPATUYHBIX OTKIOHE-
HU, HaliieHHOro 6e3 yueTa yparanHod npoosr:

Olypar; > O +3S5,

HO 3T0 GOpMaNbHEIM BapUaHT. YparaHHoH MOMHO Ha3BaTh M Mo0Y10 Apyryio npoby
€ 3aMETHO OTIHYAIOMIUMCA OT APYTUX IIPOO Pe3ynbTaroM.
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Taxk, x yparanneiM ripo6am Ha Tannaxckolt oGorarurensHol pabpuke oTHOCAT
npoOel, MaccoBas NOMA OHpeJiefiIeMOT0 KOMIOHEHTa B KOTOPHIX B 3-5 pa3 u bonee
NpPEBBIIAET CpenHEe.

[Honeitky npoBEpHUTH PE3yIBTAT yparaHHoil npobsl OTGOPOM B ITHX KE yCIO-
BUAX M aHAU30M APYroil mpoObl He MOTYT JaTh [IPABUIIBHEIN OTBET, TaK KaK Kaxaas
npoba UHIOMBUAYANTbHA, A yparasHbll pe3yNbTaTr [OTOMY W yparaHHbHIHA, 4TO OH He
MOBTOpAETCA NPU aHaIU3e Apyro mpookl.

BrnusHue npob ¢ BHICOKMM 3HAYEHHEM MAacCOBOH. Jonu Moker OBITE OYeHb
GoaptuM. Tak, B pabote [31] mokaszano, uro cpend 12120 mpob tonsko {,9 % npod
HMeNd MaccoByro noimo Gonee 200 r/T, Ho Ge3 HUX CpelHAA MaccoBas JONA 30J10Ta B
npofax cocraBuia 5,6 r/T, a ¢ HUMU ~ 21,6 ©/T; a B qpyroi rpynne w3 14240 npob
Jons npob ¢ MaccoBoii noneit 3omota Gonee 200 /T coctapuna Beero 0,87 %, Ho Ge3
HEX CPeIHss MaccoBast Aons cocraswia 4,2 r/t, a ¢ Humu — 11,1 /.

B pa6ote [12] paccMoTpeH BOMPOC O TOM, KAK Pacno3HaTh yparaHHbIH pe3ylib-
TaT ¥ YTO C HUM JenaTh. PeuieHue MpeanoyeHo Takoe: yparaHHbli pe3yibpTaT AO-
ket ObITh OYEBUIHBLIM, 4 IPUMEHEHUE CTATUCTUYECKUX KPUTEPHEB TUMA 3HAMEHU-
TBIX TPEX CpeIHEKBaIPaTWYHEIX OTKIOHEHWH — BemoMoraTensHeiM. Bonpoc ke o
TOM, UTO JAE€NAaTh C YPAraHHBIM Pe3yNbTaTOM, OCTAETCA OTKPLITHIM. J{ OTBETa Ha He-
O JIy4llle BCEro NMPHUBIIEKaTh COREPIKATENbHEINH aHAIU3 CUTYaUUH | Pe3yNIbTaTOoB.

U3BecTHB MHOTOYHCIIEHHBIE NPeIOKEHH HE OTOpachBaTh yparaHHble pe-
3yNBTATH, @ BKIIOYUTE UX B PACUETHL.

Yawe mpepnaraeTcs npocToil BapuaHT YMEHBIICHHUA BENWYUHB! YparaHHOTO
pe3yJIbTaTa B HEKOTOPOE HUCIO pa3 — JI0 ABYX-TPEX — U UCMONABL30BAHUA 3TOIO CKOpP-
PEKTUPOBAHHOIO Pe3yNbTaTa HapsAAYy ¢ OCTAIBHBIMU.

Haubonee u30mpeHHbI BAPHAHT KKOPPEKLIUMY» MIONY4aeMbIX pe3yapTaToB U3~
noxeH B padore FO. A. Kynpaeuera [32]. «McTHHHOe» 3HaUeHUE PacCYMTHIBAETCS B
3aBHCHMOCTH OT YHCIIA Mpo6 U BEMYMHBI CAMOI'0 YParaHHOTO Pe3yIbTara O BECbMa
cnoxHoi dopmyiie.

Bce 310 Mo3BoNAeT Kak-TO UCHOAL3OBAThL YPAaraHHBIE PE3YNBTATHI, HO OCHOBA-
HUS J7151 TAKOTO MCIIONB30BaHUA COMHUTENbHBL.

Yto e Aenath ¢ yparadHeIM pesyabraroM? [Ipexse Bcero, Heo6xonumo yoe-
JUTBCA B TOM, YTO TOT Pe3yNbTaT PaBUIIBHEIN, T: €. He BBI3BAH KakoH-1160 omnb-
Kkoil B ornpoboBanuu. Ecnu 3T0 UCKIIOUEHO, TO yparadHbIl pe3ynbTaT CHefyeT Ipu-
3HATH MPABUWIBHEIM. 3TO 3HAYMUT, YTO YIPU aCHMMETPUYHOM pPaclipeleNeHuH Macco-
BOii TONM B TOUEUHBIX Npobax MosBUNACk MPoda, COOTBETCTBYIOMIA NalNeKo yXOus-
{eil BUpaBo BETBU. JTO — PEAKMH pe3yNbTaT, W HCHOJB30BaTh €ro JUId pacyera
Cpe/IHETO 3HAYSHUA 0 HEOONBIIOMY KOIHYECTBY OCTANILHBIX IIPOD HEMB3S.

Ot1bpackiBaTh 3TOT PE3yJILTAT TAKIKE HENb3A, TAK KaK OH APasUIbHbLIl.

IIpaBunbHOE pellenue: 3aMUCaTy NPaBUILHBIA yparaHuslil pe3yasTaT OTAeb-
HO, HE UCHONE3YS B pacyeTax OO TeX MOp, NMOKa He OyHEeT INONYy4eHO HOCTATOUHO
00MNbLIOE KOTMYECTBO Pe3yNbTaToB ONPOOOBAHMS. : @

Tak, Ha oboratutenbHol (adpuke He CIIELyeT MCIONB30BATh Pe3yNbTAT ypa-
raHHoil Ipobbl A pacyera CPeRHUX 3HAYEHHH MaccoBOil ZOAH 3a CMEHY WM 3@ CY-
TKH, HO JIOTHYHO BIUTIOYUTE €r0 B PACUETHI 33 MecALl.
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I'nasa 5
OTBOP IIPOS OT HENOABUKXHLIX U NEPEI'PYXKAEMBIX MACC
~ 5.1, Or6op ToYe4HLIX NPOs B IPUPOAHOM MACCHBE

Henodeuscnoii onpoByemoii Maccoil ABJIseTCS Macca, MarepHan KOTOpol nmpu
oTGope npobbl HE HepPeMeIlaeTcs OTHOCHTENBHO NPob0OTOOPHOTO HHCTPYMEHTA.
Tak, onpoOyeMblil MacCHB, HAXOIALHICA B BaroHe, HEMOABHKEH.

Onpo6oBaTh HEMOABIKHEIE MACCEI IPUXOIUTCA BO MHOTHX ciy4asax. OCHOB-
HBIE BapUAHTEI:

« o160p npob (onpoSoranue) B NPHPOSHOM MACCUBE;
« oT60p 1Pob (onpoboBanue) OT JOOBITHIX HEIOABUXKHBIX Macc.

Omnpo6opanue pyx B HPHPOTHOM MAcCHBE IPOBOJUTCS KaK HAa pa3BelyeMbIX,
TaK U Ha SKCINyaTHPYEMBIX MECTOPOKACHUAX.

MoxHO BEIAENATH J{Ba BapuaHTa oTdOopa npob:

« 0T60p o6 ¢ noBepxHOCTH 32604 (OOHAKEHHOTO MPUPOIHOrO MacCHBa);
» OTOOp NPob B 0OBEME PYIHOrO TENA.

5.1.1. Ombop npob ¢ nosepxnocmu 3a601

Ot6op npo® ¢ HOBEPXHOCTU 33005 MOXKET OCYIIECTBIIATBCS MOYEYHbIM, 6O-
PO3008bIM, 3a0UPKOBLIM B 6a106bIM criocobaMu. BriGop criocoba npenonpeaensercs
TPUPOAHBIME CBOMCTBaMM ONpoOyeMoro Maccusa.

Ot60p 11pob OT paBHOMEPHO OpYAEHeNbIX 3a00€B C BEICOKO MaccoBoi moneit
ONpPEReNIEMOr0 KOMITOHEHTA MOXHO BBIMONHATE moueyHbiM criocobom. s aToro
32060 AEnAT Ha y4acTKU (KBaJpaThl), B KaXKAOM H3 KOTOPHIX 0T6nBar0T TOYEYHYIO
npo6y oB6EIYHO MaJIO MAcCHI.

3unayurensHO Goliee pacnpocTpaHeH Gopo3doswiii (MYHKMUPHO-O0PO3008blLil)
cniocob orbopa nmpol, coctosmuii B ToM, 410 B npody oTdupaior Marepuan u3 60pos-
IBl, CO30aRaeMON KaKMM-IMO0 MHCTPYMEHTOM, pacionaraeMoil o Bcel BEICOTE 3a-
6051 HENPEPBLIBHO (MM BPEPHIBUCTO). DTOT criocob npurofed Ani GONBINMHCTBA 33~
6oeB, Tak kak U3 Oopo3mel 0T6HparoT Gosblue MaTepHana, nepecekas MPH SToM Bee
HEOJHOPOJHOCTH 3a604. Yncno Gopo3x Takke MOXKET GBITh TOCTATOUHO OONBIINM.

TexHuyeckue cpeAcTBa A oTbopa 60po3ROBEIX P06 — OTOOHHBIE MOTIOTKY H
TIpOOOOTOOPHUKY PEXYIIEero AeicTus, B 4aCTHOCTH OeH3opes.

Toueunslii 1 60po30OBEI CHOCOOB! ONPOOOBAHUA MOFYT OCYIIECTBIAThECA Ge3
¢dm3ugeckoro orbopa npod myTeM U3MepeHUs MacCoBOH IONHU KOMIIOHEHTOR B 0Obe-
Max 1pod HENOCPEACTBEHHO B 3a00fX ¢ MOMOIUBI AATYMKOB, Yallle BCEIO pEeHTre-
HodumroopectenTHEIX. Takoe onpoﬁosaﬂne HMHOTAA HA3BIBAIOT FeO(U3MISCKUM HIH
ANEPHO-re0PU3NIECKUM.

Tak, Ha pynauxax AO «)KesxaaranuBeTmeT» HPOU3BOAUTCA  SJEpPHO-
reouznyeckoe onpoboBaHue 3a6oes u ycrynos waxT [34]. 3To ocHOBHOH MeTon
onpoGosanus pyn. Ha ero nomo npuxonurcs no 80 % Bcero o6beMa maxTHOrO ON-
po6oBanus. I'ogosas nmpousBomuTensHoCTh mocturaer 205-215 k. Kaxaprit 3a6oit
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onpobyeTcsa MO TpeM pPaBHOOTCTOAIUMM JAPYT OT [Apyra BEPTHKANbHBIM CEUEHUAM
(6opo3maM) ¢ BeIIaYeH WHPOPMAUKMH O MACCOBBIX JOMAX MeON U CBHMHLA [0 METPO-
BBIM cekuusiM. CpeaHecMeHHas MPOW3BOAMTENBPHOCTL cocTaBnsger 90 M cedyenud, a
MakcuMansHast — 10 210 m (10 cemuMeTpoOBEIX 3200€RB).

Kaxnpiii 32008t wiu ycryn B TedeHue Mecaua omnpobyerca ot 3 no 7 pas, yto
fI03BOJIAET:

— CYAMTH 00 M3MEHYHUBOCTH CpeJ(Hell MaccOBOH oMU MeOM U CBHHUA MO AaH-
HOH BBIEMOYHOH €IUHULE;

— KOPPEKTHPOBATE MPoUECC TOOLIUH;

— YNpaBAATH POUECCOM JOBBIMM (M3MEHATE CYTOYHYIO Harpysky Ha 3a0oi,
BEIBOJMTE 3a00it U3 T06EIYM, BROJUTE B A0OEIMY pe3epBHEL 3a60ii);

— YIPaBILITH IPOIIECCOM OTKATKYM PyABI aBTOCaMOCBaiaMu u3 3a00eB K pyaocyc-
KaM CTpPOroO IO TEXHONOTMYECKUM COPTaM, a TakoKe TIOPOARL B 0TPabOTaHHbIE ITaHETH.

Yactp 3a00eB onpofyercs . MyHKTUPHO-GOpPO3HOBEIM CHOCOOOM € 0TOOpOM
npob. D10 BRHYXIEHHAs Mepa, BeI3BaHHas HEOOXOAMMOCTBIO ONpoboBaHus Pyx Ha
LUHK, cepeOpo U KauMuii U BO BpeMA peMOHTa ammnaparypbl. IIpefcTaBUTENBHOCTE
3TOro crnocoda onpoboBaHus ropaslio HIXeE, TaK KaK CII0KHO TOYHO BBIAEPIKATE TEX-
HOMOTHIO 0TOGOpa NP6 npu BeICOTE 33005 cBbite 5 M. ['0ROBOH 06BEM MyHKTHPHO-
650p03A0BOro ONPOGOBaHUA HE MPEBLILIAET 35 KM.

OmnpoGoRaHue 3a00€B MYHKTUPHO-00PO3NOBEIM CHOCOOOM C MHOCIEAYHOMUM
aHanu3oM oOBeIHHEHHEBIX TIPOO BBHUIONHACTCS Ha aTOMHO-a0COpOUIIOHHOM aHanu3a-
Tope u 3aHuMaer ot 4 0o 7 axeil. ExxenHesrHo aHarmusupyeres 0o 25 npo6. Hecmorpst
Ha Mafblil 00beM, onpoboBanue 3a00eB U CKBAXKKMH Ha cepeGpo MO3BONUIO HE TONBKO
YIAYYIIMTE KAYECTBO TEKYLUEro IIaHUpOBaHUA NOObIYM cepebpa, HO U 3aMeTHO CTa-
GUnU3MpOBaThL BECk Npouece JOOHIYH.

Buenpenue saepro-reodusnyeckoro onpoOOBaHNs MMO3BOAUNO AOCTHYb MHO-
TOKPATHOro paciiupeHus HHGOpMaLHOHHOH a3kl NAHHBIX O COACPIKAHUAX B pyAax:

— cepebpa 3a cueT repexo/ia OT aHaNM30B OObEMUHEHHBIX NPOob, 0TOOPaHHEIX
u3 3200€B ¥ CKBAXMH, K CEKUMOHHBIM MpoGaM ¥ fiepexoia oT ompoboBaHHA 00benu-
HEHHBIX JEKaIHBIX U MECAUYHBIX NMpo6 TOBapHOMN PyALl TIO MaxTaM U KaphepaM B Lie-
JIOM K aHanu3aM Hpob mo cocTaBaM BaroOHETOK Y OIIPOKUAOB LIAXT (CIEN0BATEIIbHO,
10 OTACJBLHBIM PYAOCIYCKaM) U jKeJIe3HOAOPOKHBIM COCTaBaM Ha MOBEPXHOCTH;

— MEJI¥, CBAHLIA ¥ LMHKA 33 CYET aHaIn3a BCceX MPod Ha 5TH 3NIEMEHTHl HE3aBU-
CHUMO OT EJNaHUA IeOIOrHYEeCKUX CITy k0 MaxT U KapsepoB.

B pesyabTate paciunpeHus uHGOPManMOHHON 6a3bl AaHHBIX O COAEPKAHUAX B
TOBapHOi pyze, B 3a00MHBIX, WIMYPOBEIX U MINAMOBLIX npobax cepebpa, Meu, CBHH-
113 ¥ OUHKA OTKPLUTUCH AOMOMHUTEALHEIS BO3MOXKHOCTH:

— QuKcHpoBaTh BCe Cliyyau CMELIHBAHUS PAa3NUUYHBIX TEXHOJIOTHYECKUX COp-
TOB PyJsl B PYAOCILyCKaX, IPOBOAUTE CNY:KeOHOE pacciiefoBaHHE 110 KHKAOMY CIly-
4aio ¢ 00A3aTeNnbHON NpoBepKoli BCell HEMOYKH OT PyAOCHycKa 0 KOHKPETHOTO 3a-
0os, nepeaspecoBBIBAaTh PYAY U3 pPyAOCHycKa K OMPOKUIY APYroro TeXHONIOrHYeCKo-
TO COpTa pyasl ¥ U3 3ab0s B APYroil pyAocHyckK;

— BBIABNIATD IIATHA CBHHLA M HUHKa B KamMepax M HaHensX, Tie BeleTcd OTpa-
60TKa 3a5eXKeil MEAHBIX PYJ, B 3a0acaX KOTOPBIX 9TH METANNBI HE YUCHATCS, W ONe-
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paTHBHO OPTaHM30BLIBATE OTTPY3KY TOBApHOM pyAbl W3 TAKUX KaMmep W mnanenei
€ yJeToM Haluyus CBHHIA U LIMHKA,

— BBIARIATH HANHYHE CBUHLOBBIX M (IMHKOBBIX PYIHBIX T€N B IPOCTPaHCTRBEH-
HBEIX TpaHuliax ONIOKOB, NMOATOTABNUBAEMBIX K B3PHIBHBIM pafoTaM Ha Kapeepe,
M NIPHHUMATE MepBl K UX pa3fesbHoH oTpaboTKe;

— IpeceKarh 3M0yNnoTpebeHus CO CTOPOHbI FE0JIOTOB;

— ofecrieuuBark pacrnpegenesue cepebpa MexAy pyIOHUKaMy, IIaXTaMd |
KapbepaMH 3a CYET Mepexoa K yueTy JOOBYM 3TOr0 METaLia M0 COCTaBaM BaroHe-
TOK U JyMIIKapoB, a He MO aHanu3aM OOBequHEHHBIX JEKaHBIX U MECSUHBIX npob,
HCKITIOYMB TeM CaMbIM OmuOKH, HewzbexHble B mpouecce GOpMHPOBaHHs 06benn-
HEHHBIX IIpo0, U NPOIMyCckH HeGONBINUX MapTUil TOBAPHOU PYJEI ¢ YparaHHbBIMK KOH-
HneHTpamysaMu cepedpa.

B pesyneTaTe Ha MPAKTHKE YTBEPIHMIUCH CICAYIOLIME CXEMBl TEKYHIETO Iia-
HUPOBAHUA ROOBIMHU PYH, KOHTPO 3a A0OBNEH 1 yIIpaBIeHU Ka4ecTBOM Py bl [34].

Texyimiee nnaHupoOBaHNE 3aKTIOMACTCH B INIAHUPOBAHUM JOOKIMHM MEIH, CBHHLIA,
LMHKa K cepebpa B TOBapHOIA pyae 1o OpuUrafam, y4acTkaM, [IaxTaM, KapbepaM U py/-
HHKAM Ha KaTeHIapHBIA Mecan. B ero ocHoBy noxkaTcs AaHHEIE 3a00MHBIX, IITYPOBEIX,
HUIAMOBEIX, - BATOHHBIX TIpoD, a Tawoke onpoboBaHue UUIAMOB SKCIUTyaTallMOHHO-
Pa3BENOYHBIX CKBAXKUH, KOTOPHIMU pa3bypuBaroTcs GJIOKM, MOATOTARTHBAEMEIES K-0Tpa-
60Txe Ha xappepax. IToroM Texymero naHHpOBaHYs SBJAETCS TaH-rpadyk NoOnum
PYA 1 METAJLIOB 10 PyJHUKAM ¢ pa3OUBKOY MO 1IaXTaM, KapbepaM U Y9acTKaM, B KOTO-
POM JaH CIUCOK KaphepoB WM ONOKOB, Cpe/lHHE MacCOBEIE IONM METANIOB, CYyTOYHbIC
Harpy3k# ¥ Mecsynsie 00beMbl JoORaM 110 KavknoMy 3ab0r0 witn Groky.

KoHnTpons 3a no0bueil Beaercs no pesynbraram onpofosanus. B ciyyae o1-
KJIOHEHMsI MacCOBBIX J0Nel MeAU, CBUHIA U LIMHKA B MEHBUIYIO CTOPOHY OT IJIaHO-
BHIX 3Ha4YEHU BBIFAIOTCA Npepmucanus nuGo Ba NOJHATHE NOYBA 3aGos, Mubo Ha
OCTaBlieHUE MOPOJHOTO KO3BIpEKA B Kposne 3a0os, nuGo Ha OCTaHOBKY Ao0bIuu. B
clfydae U3MEHEHUA COPTa PYAbI B 3200€ MO CPaBHEHMIO ¢ 3aITaHUPOBAHHBIM PUHU-~
MAroTCH MEPHI 110 KOPPEKTHPOBKE MPOLIECCA OTKATKY PYIBI K PYIOCIYCKaM.

VripasneHHe Ka4eCTBOM PYI BERETCs [I0 AAHHBIM 3a00fHEIX 1 BarOHHEIX Ol
poboBanuii. I'maBHas 3aga4ya yOpapiaceHIl KA4eCTBOM Py[ — BHIUTH K KOHIY MECALA
HA TITaHOBBIE NIOKA3aTENd NO A00kUYe METAIIIOB 33 CUET ONEPATHBHOTO Nepepacipe-
JIEJICHUS CYTOYHOM Harpy3ku Ha 3abou.

Ha npepnpustuax TOO «Kopnoparms «KazaxMpIcy yCIenHo ucnossyrores [35]:

— peHTreHopaguoMerpuieckuil mnepeHocnoil npubop PIII-12 ¢ ucrounukom
voHusupyromero usnydyenus Pu-238 ans pexTrenopamuoMeTpuyecKore ompo6osa-
Hud 3a60es Ha Cu, Pb, Zn, Fe;

— peHTreHopaauoMeTpuueckuil nadoparopusiii npudop PIII-21 ¢ ucroynuxom
Am-241{ a5a aHanU3a UCTEPTHIX UITH MPECCOBAHHBIX MP0D. AHATHIUPYIOT SIEMEHTHL:
Cu, Pb, Zn, Ag, Cd, Fe, As, Ba, K, Ca, Ti, V, Cr, Mn, Co, Ni, Ga, Se, Br, Sr, Y, Zr,
Nb, Pd, In, Sn, Sb, Ta, Bi, W, U, Th. B mogudukauuu PJII-21T ucnonsayercs mop-
TATHUBHBIH PEHTTCHOBCKUI MOHOOJOK. Ero BO3MOMKHOCTM pacmiupensl. JiononHp-
TelbHO 0€3 BaKyyMHO# KaMepsl aHanusupyrotes S, Si, Al. JIng ananusa pasnuusbix
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00BEKTOB HCHONB3YETCS OfHa rpagynpopka. Ilpenens! oGHapyxeHus: Ag — 1,2 r/t,
Cd - 1,35 r/1, Zn - 0,0058 %, Pb — 0,0084 %.

3aouproguril U anogwill criocoObl MPUMEHAIOT 1 0T6opa npob OT BechMa He-
PaBHOMEPHEIX MO OPYAEHEHHIO U DeTHBIX [0 MaccOBOH fone 3a60EBR — ITO XapaKTep-
HO /1A 30JI0TBIX W &lIMa3HbIX PyJ. DTH CHOCO0B! HCHONB3YHOTCA W MpH 0T6Ope Tex~
HOJIOTHYECKUX 11pob.

32aupKOBBIi Crocol KCNONL3YETes Npu OTOOPeE NMpos OT poccehinieii.

3apupka — oT60p ropHON Macchl ¢ OTHOCUTENBHO GOJIBINOM IITOMEAAHN Onpodo-
BaHMs CPAaBHUTENHHO POBHBIM MaTOMOIIHLIM cioeM. I'iy6una samupku (cnos ompo-
Hopanus) cocramsnseT ot 0,1 1o 0,3 M, B cpemuen 0,2 M. Pazmep mnowmany onpeen-
ercsa 06beMoM mpoOsl. 3amupkoBele NpoOsl MOTYT OBITH Mano-, CPeiHe- U KPYITHO-
00bEMHBEIMH, 00BEM KOTOPBIX cocTaBisier cootBercTBeHHO 0,06; 1 u 20 v u Gonee.
ManocoGnemubie 3anupKoBLle npodel oTOupatotes ¢ mwiomaad 0,6x0,5 unu 0,3x1 M;
cpeaneoOpeMHbIe — ¢ Turomany 3,5x1,5 wmu 2,52 M; KpynHooGbeMHbIE — ¢ IIOMa-
au 3,5%30 wnu 7x15 M. O6BeMm npob U ceTs onpoGoBaHus BLIOUPAIOT B 3aBUCUMOCTH
OT rpynnbsl POCCHINY, [PU ITOM PACCTOAHUE MEKAY MPoOaMU H3MEPSIOT OT reoMeT-
PUYECKOTO LEeHTpa Mmiomany orbopa.

Banoeyro npoly oTOupaloT B LEXAX KOHTPONS APYTMX CHOCOOOR onpobGoBa-
HUA, 38 TAKKE 1A TEXHOIOIHYECKHX M TEXHUYECKUX HCOBITaHWH. Banosas npo6a B
TOYke orpobosanus (u3 Tpauiuei, mwypda, konyum, 60po3usl, wWyPHOCKBANKKUHBI U
T. A.) oTOupaeTcs no Bceil MOMHOCTY ONpoOyeMOii 3aexu — MEeTaUTOHOCHOTO Tla-
CTa, JUTONOrMYECKOro TOpU30HTa M 1p. OHA MOXKET XapaKTepU3OBarh H3YyUaeMYIo
TOJIIHY HE TOBKO ITO CEeYEHHIO, HO H B IIane. B 3TOM ciiyuae Banosas npoba obpasy-
eTcA MyTeM OObeMUHEHH PAaBHOBENUKUX 00HEMOB U3 PABHOMEPHO PACIIONOMKEHHBIX
OXHOPOAHBIX BEPAabOTOK B Ipeetax H3y4aeMOro y4acTKa.

Hackonpko Gonpummy MOryT OBITH PasiiMyHug B pe3ynsTaTaX ONpoOOBAHUS,
MOXKHO CYRUTE 110 MHdopMaruy [31]. DkcrepUMeHTaNsHO YCTAHOBICHO, YTO BaJo-
Boe onpobopaHue Ha COBETCKOM 30JI0TOPYXHOM MECTOPOKIEHHH BCera faet Gomnee
BBICOKOE 3HaYeHHUE MaccOBOM Jlonu, YyeM Goposnoroe. Tak, BanoBas mpoba maccoi
300 T nokazana MaccoByro ROMKO 3071014 4 /T, a 6opo3goBoe onpobosanue — 1,1 r/1;
Banosas npoba maccoit 245 T nokasana MaccoByro Romo 3onora 3,88 r/t, a Goposzno-
Boe onpoboBanue 3Toro oonema pymbl — 2,8 r/T. Takum oOpazom, BeposTHAA CHUCTe-
MAaTHYECKas MOrPELUIHOCTh MOXKET COCTaBuTh —2,9 r/T u —1,08 r/T, 4T0 B OTHOCUTENE-
HOH (hopMe COCTABUT COOTBETCTBEHHO —72,5 1 —27,8 %.

Pa3HOBMAHOCTHIO 33AMPKOBOrO ¥ BANOBOro ONPOOOBaHUA ABNASTCA reodn3u-
geckoe onpodopanue [31]. ‘ '

TIpu HanuuMu 3epeH onpefeNieMOro KOMHoHeHTa (MHUHepasia) GONBIUOro pas-
Mepa Macca polel SyneT GonbIoi, a IPU UX HePABHOMEPHOM paclpeReIcHun B py-
Jie HeoOXOoMMO GOJBIIOE YYCIO TOUEUHBIX HIpob. B urore npu onpoGoBaHUM BO3HU-
kaeT 6osIbIIas BePOATHAA CUCTEMATHYECKAs TIOTPEIHOCTE.

[ToBBICUTB Ka4yecTBO ONPOOOBaHMA B YACTHOM ClIyyae npu OnpoGOBaHiM poc-
ceilell 1 KOPEHHBIX PYJ, COAEPKAIIMX CAMOPOLKH, MOXKHO IIyTeM BbIAEICHUA CAMO~
pOAKOB U3 6oNbIIOro 0GbeMa Py bl C IOMOILBIO MeTauioAeTekTopa [36].
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Ha noBepXHOCTH OTBalla TI0 HEKOTOPOI CeTH Pa3MEINAKOTCH MIOINAIKY pa3Me-
pom 500-1000 M2, KaXay:o mIomanky npociyIuBaioT METAIOAETEKTOPOM, BCe BhI-
SBJICHHBIC AHOMAIIHK PACKAIBIBAIOT Ha ry6uny 10-20 cM, W3BlIeKalOT CAMOPOXKY U
B3BEUIUBAIOT. MacCOBYIO JOMO XHMHYECKH YUCTOTO KPYITHOTO 30JI0T4, T. €. ¢ YIETOM
€ro npoOHOCTH, OTIPENSILIIOT KaK OTHOIICHHE Macchl H3BIEYESHHOrO 30/10Ta K 00BeMy
onpoGyemoll_pynsl, OnpeaensemMoii kak NpousBefieHue INIOMAny Ha riy6uHy, npo-
CIYLUMBAEMYHO METAILIOAETEKTOPOM.

UyBCTBUTENBHOCTE METAIOAETEKTOPOB MO3BOJIACT BEIABIATE HE TOJBLKO Ca-
MOPOJKH, HO ¥ 30M0TUHBI Maccoi 150-200 Mr. CpenHue 3aTpaTs BpeMeHU Ha reohu-
3uyecKkoe onpoboBaHNE COCTAaBILIOT 4 MEE/M. Onpo6oBanue Ha nnow@aau 600 M
33HII0 MATE pabounx aHelt. JUta cpaBHEHMA yKaskeM, UTO 3aRHPKOBOE OnpoboBaHUe
Ha 3TO%k JKe IUIOINAMHN 3aHAI0 ABa MecsLa.

Taxoe reogusnueckoe onpobOBaHNHE SKBHBAICHTHO 3aIUPKOBOMY ONpoOOBa-
HHIO Ha KpyMHOe 30710710, OnpoboBaHue HA OCTANBHOE, CPABHUTEIILHO MENKOe 30J10-
TO OCYLIECTBIETCH IMyTeM oTOopa HPos 3HAYUTENLHO MEHBILEH MACCHL.

Takoe onpoOoBaHMEe MOXKET MOTHOCTHI) HCKIOYUTH OTOOP BaIOBBEIX W 3aiUp-
KOBBIX P0G Ha 30JI0TO ¥ HEOOXOMUMOCTE o0orameHus npo6.

OHO 3¢ ¢eKTUBHO NpH NEPEeoleHKe TEXHOTEHHBIX pPOCCHINeH, ompoGoBanun
IUTOTHKA NP aKTHPOBKE MOIMIOHOB, [TOUCKE KOPEHHBIX HCTOYHUKOB KPYIHOrO 30710~
Ta, ONPOOOBAaHIM KBapLIEBBIX KW U PYAHBIX 30H.

5.1.2. Ombop npob & 06veme pyoHozo mena

O16op mpoS B 0OBeMe PYIHOro Tela OCYLIECTBAAIOT IUMYPOBHIM (CKBAXUH-
HEIM) CHOCOBOM, COCTOSUIMM B TOM, 4TO B IIpofy oT6upaeTca MaTepuan npu Gype-
HAY uniypa (CKBaKUHBI). 3TOT MaTepHall MOXeT GRITh M3BJEYEH B BUAE KepHA WU
6ypoBOIt MyKH.

O¢dexrnpHas cucTeMa onpoboOBaHUA M aHanu3a Upob Ha 30I0TC B 00BEMeE
pyRHOro Tena BHeApeHa B Kaprepe MypynTtay [37].

IIpoGr1 oTbuparot B npouecce Oypenns Oypop3priBHbIX ckBaxuH. Cerka Gy-
penud 5,6 X 5,6 M. I'my6una ckBakun 10 mwmm 15 m. Mnrepsan orbopa omHoil npo6h
5 m. s or6opa npo6 Bo BpeMs OypeHUs NPUMEHSIOT TPEXIUIENEBOM Npo6ooToopHIK
(puc. 5.1), KOTOpEIil pacnonararoT Ha paccTosHUR 1,5 M OT yCThs CKBaXKMHEI. Macca
or6upaemoii mpo6rt 15-20 xr. ;

C nenpio ONEPATHBHOTO aHANIU3a UCHONL3YIOT AMMa-aKTHBALMOHHYIO yCTa-
HOBKY «Aypa». OCOBEHHOCTBIO M JOCTOMHCTBOM YCTAHOBKH M METONA SBIIETCH
BO3MOXKHOCTh Hepa3pyInaloiero aHanusa npobsl Sonbuioit Macchl (0,5 Kr) u Kpym-
socTu (1 MM) ¢ mpenenom o6HapykeHns 3050ta 1 - 107 %.

B OCHOBe METOJa JIEKUT aKTHBALMS MaTEpUana npo6 BEICOKOIHEPTeTUIHLIMH
ramMma-KBaHTaMH, MOJNYyYa€MBIMH C TIOMOLIBIO YCKOpUTENA 3eKkTpoHoB JIV3-§ ¢
9HEepruei ycKopeHHbIX 3neKTporoB § MaB.

B ‘pesynsrare HaBeACHHON PAjMOAKTHBHOCTH siEp 30Ji0Ta 00pasyloTCsa BTO-
pugHBIE TaMMa-KBaHTHI ¢ SHeprueil 279 k3B. Ilepuon nomypacnana 7,8 c. Ilomumo
30170Ta BO3MOXKEH aHAIM3 Ha cepebpo ¢ npenenoM onpeneienus # - 107 %, ponbd-
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3
pama —# - 107 %, a Takoke ypaHa, Topud, 6apus, cenena, raguus. Konrpore xagect-
Ba aHalIU3a BEIETCA C MOMOMIBIO CTaHAAPTHEIX 00pasLoB.

BypoBoii crasok

CxBa)KUHA

CBIN-250]

Tpexuenenoit
T1poSO0TGOPHUK

Bosaymzo-
IN1aMOBBIH
TIOTOK

Puc. 5.1. BypoBoii CTaHOK ¢ iipo60oTGopHIKOM

Meton no3BONACT aHAJIM3UPOBATHL COCTaB Beero Marepuana npodst (0,5 kr) B

CBSA3U C BBICOKOH NPOHHUKAIOUIEH CIOCOOHOCTHIO

crapnser 17 c.

Tak xak npu raMMa-aKTHBALHOHHOM Me-
TOAE B OCHOBHOM BO30YXKNAIOTCS 3JIEMEHTHI C
MaNbIMH HEPHOAAMH IOypacrana, oOmydeH-
Hag npoba 3a nepuon ot 1 o 10 MmunyT cTaHO-
BUTCA OE3BPENHON U MOXKET OBITh OTIpaBlieHa
Ha CKJIaf.

ToaroroBka npoObl BBEIMOJIHACTCA. IO
cxeme (puc. 5.2). Hexoanyrwo npoby apodsar mo
4 MM, COKpalaloT MOT0IaM, 3aTeM APodAT X0
1 MM ¥ cokpamaioT g0 Macchl 1 Kr; KOTOPYHO
Henat Ha 2 nakera mo 0,5 Kr KaXabiii.

Ota cucTeMa Oonpo0OBaHs XapaKTepHa,
IIPEXAE BCEro, TEM, YTO OCYLIECTBIEH NEPEX0.
K aHanusy npo0 Gonpwofi maccer — 0,5 kr.
KpynHocts npo6 Bemuka — | MM.

Bece nmpouecc moaroroBku U ananuza
npoObl MEXaHH3HUPOBAaH, a B3BEIUIMBAHUE IpPO-
OBI, BCE TPAHCMIOPTHEIE Onepauuy, oblydyeHue,

raMmmMa-KBaHTOB. HI/IKH a”Hajm3a co-

[IpoGa
Guauw = 15-20 xr
Amax = 8§ MM
JpoGnenue
' di =4 MM
CokpamieHue /=2
q1=8kr
Ot6poc JlpoGnexue
d2 =1MM
CokpameHue /= §
g2= L xr
OT6poc Jenenune =2

[

Guan = 0,5 KI' Guan = 0,5 T

Puc. 5.2. Cxema noaroroBk# npoGst

GypoBoro nutamMa o Maccet 0,5 kr

U3MEPEHHUE, PACcUCT PE3ylbTATOB aHalM3a NMPOU3SBONAT B aBTOMATHUYECKOM pEKHME.
B urore PE3YNBTATh! aHAIIH3a DOCTYHAOT HEMOCPEACTBEHHO B KOMIIBIOTCPHYIO CETh
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JUIS noToNHeHus 0a3 JaHHbBIX SKcrnyaraionHoro onpobosanus CAITP «Pyna», ko-
Topas obecrevuBaeT ONepaTUBHOE IUIAHWPOBAHHME OYUCTHBIX ¥ TOPHO-IIOArOTOBHU-
TENLHEIX paboT U COCTaBNeHHE TPOSKTOB OTPAOOTKY IKCIITY ATALMOHHEIX G1I0KOB.

OmnpoGoBade pya B MaccuBe LeiecooGpasHo nposoauTs Ges orbopa npod
[Py HalW9My aINnapaTypbl, MO3BOJAIOMICH OCYIIECTBIATh KApPOTaK CKBAKUH, T. €.
onpeieNieHUE MAaCCOBO JONY KOMIIOHEHTA HEMOCPENCTBEHHO B CKBaXHHE.

Jna xapotraxka ckBakuH Ha npeanpuatuax TOO «Kopnopauusa «Kasaxmeicn
HCIIONL3YeTCA PEeHIreHOMeTpuUeckHit KapoTakublii npubop PKII-{ ¢ paguoakrus-
HEIM MCTOYHHKOM ~ miayronueM-238. IlpuGop cMOHTMpOBAH HAa IIACCH aBTOMOGHIIA
YA3 4 BHIIONHAET aHANTU3 YeThIpex 3eMenton: Cu, Pb, Zn, Fe.

a e
I}
|.i\|.,..

I~
ANNANANN
NaNNNNRNY

SNININANAND A

o NN
227 Dy aNuy
N2 NN SR
NNNARZ20n SISR Ay
NNTANEZ S N
Ny 8382787777

M1:200

VcnosHbIe 0603HATEHUS; Ny
= - mennas pyaa; ZZA — meano-ceunmonas pyaa, || — Gespyanrie necuanmxy;

— TCKTOHUYCCKUE HapyINCHUA, — CKBAXWHBL

Puc. 5.3. Paspes o ocu GypoBoro opTa (@) M 10 IIIOCKOCTH Beepa OTOOMHEIX CKBAXKHUH (6)
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Ha puc. 5.3 npencrasned noAroToBAeHHbIH OypOBBIMU CKBaXKHHAMHU K 0TGOH-
ke 6510k pynst [38)]. C noMommeio anmapaType! BEHIGHHEH PEHTIEHO(NI0OPECEHTHBII
aHaIU3 MaTepuana B CTeHKaX CKBAKUH C HIaroM 10 cM, # TIPOBEAEHBI MpaHHiB], paz-
JENAIIUE PyAY OT NOPOJEI ([IECHAHUKY), @ TAKKE TPaHMIIbl PA3HBIX TUIIOB PYA.

Takoe onpoGoBaHUe [O3BONET MPOBOIMTE OTHENBHO OTOOMKY pyH pa3HBIX
TUIOB U He ROMycCKaTh OTOOUKY MycTOH HMOpOXEL. 3arparhl Ha ompoboBaHUe {Kapo-
T&XK) CKBRKHH HUYTOXHBI [10 CPaBHEHHUIO € 3aTPaTaMH Ha ropHele pabotr! [39].

T'aMMa-xapoTak CKBXUH U MYypOB BHEIMONHAIOT mpubopom ITPH 4-01M (ouens
XBanAT), Opubop ofnerdyenHoro Tuna & 25-32 MM 1 gimHoi 300-600 mum [40].

Amnnaparypa « AnMa3s» HCIIONB3yeTCs AT FaMMa-3KCIpecc-aHamu3a.

Amnaparypa PPK-103 «Tlouck» ucnone3yercs Al aHanusa Ha MonulpeH B
YCHOBUAX HANOMEHUA Ly-MMHUM ypaHa Ha Ko-THHUEO MORHOCHA.

J1a onpeseneHus MaccoBOM O 30510Ta UCIIONB30BaHa KOPPEIUILUOHHAs CBA3h
30I10Ta C XaNbKOQUIBHBMHU d1eMeHTaMu. JIOCTUrHY T nopor oGHapy»enus MeHee 1 r/T.

Anamutuieckue naboparopun OAC «ITITXO» obecnederst annaparypoi u
METOMKAMH AJI1 aHanu3a npod no cielyomuM METOSAM: PEHTTEeHOCHEKTPANEHOMY,
(IFOOPECCHTHOMY, PEHTIEHOCTPYKTYPHOMY, PaJUuOMETPHUSCKOMY, raMMa-CrieKT-
paneHOMY, O€Ta-CleKTpansHOMY, anb(a-pagHoMETPHIECKOMY, CIIeKTPATbHO~3MHUC-
CROHHOMY, CIIEKTPANBEHOMY C MHIYKIMOHHO-CBA3aHHOH 1Na3Moi, aToMHQ-abcopOrm-
OHHOMY, CHEKTPabHO-aTOMHO-a0COpOUMOHHOMY, XHMUYECKOMY, NMpobupHOMY, pa-
JHOXUMMYECKOMY, I'PaBUMETPUYECKOMY, TUTPUMETPUIECKOMY, CIeKTpodoTOoMeTpH-
JECKOMY.

5.2. Or6op npod ot HEIOABIIKHBIX A0GBITBHIX MACC

5.2.1. Cnoco6 evruepnvieanus

OCHOBHBIM U, [0 CYMECTBY, €AUHCTBEHHBIM criocobom otbopa npob ot go6hbi-
TBIX HEMOABILKHBIX MacC ABAAETCS CHOCOD BLIYEPIBIBAHUA.

Krnaccuueckum BapuanToM €ro peanusalui ssiasercs (puc. 5.4) BeIKANbIBAHHE
B Touke ot6opa NyHku riayGusoit 0,2-0,4 m, ¢ mocneiyromuM oT6opoM B mpoby
cronfuka MaTepuana co CTEHKH CHH3Y BBEPX COBKOM.

Y 3TOro KNAacCHIECKOro BapiaHTa UMeeTcs PAM HEJOCTATKOB!

o JIYHKY TPYIHO BBIKOIATh, 0COOECHHO eciy B onpofyeMOM MaccuBe UMEIOTCS
OCTATOYHO OONBIIME KYCKYU;

¢ TPyIOHO 0TOOpAaTh MaTepHal CO CTEHKU B BUJE IPaBIILHOrO CTONOHKA IO
TOU 3Ke NIpuduHe;

o CHocod MoYTH He MOARACTC] MEXAHW3ALUYL.

Ho rnaBHBIM M NMPUHUMITHANLHBIM HEJIOCTATKOM STOrO BapUAHTa ABNAETCS TO,
410 TakoH oT60p mpoObi MOXKET ObITh HENPABWIBHBIM, TAK KK HE BBIIIOJIHAECTCS BTO-
poil NPUHLKMN NPaBUABHOrO ONpPOGOBaHUA, a UMEHHO: HE oTOUpaerca npo6a OT 371€-
MEHTOB MaccUBa HUKE YPOBHS JHA JIyHKH.

Bapuant orbopa mpoGel ¢ BHIKAMNBIBAHUEM JTyHKH OyAeT MpaBUNbHBIM, €CIU
NyHKa BBIKAlbIBaeTCA HA BCIO TTyOUHY olpobyeMoro Maccuea. Taxas mTyHKa mokasa-
Ha Ha pHc. 5.4 TYHKTHPOM, HO 3TO ewte Gonee ycyryonseT HeAOCTaTKy.
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Puc. 5.4. Peanusanus crioco6a BeMEpIBIBAHAA
a — C 6bIKANbIBAHUEM JYHKY, b — 63 BbIKANLIGAHUA AYHKU (20pCmesoti cnocot);
1 — onpobyemetit maccug; 2 — snemenmeot OnpoGyemozo Maccuea;
3 — nymra; 4 — moueunvie npobui; 5 — mouku ombopa npob & niae

B npoOy moxer GBITH B3AT BeCh MaTepual JyHKU. JTO OOBIYHO MPOUCXORUT
TP MCHOMB30BaHUN HHCTPYMEHTOB, BLINOJNHAIOIIMNX KaK QYHKIMY CO3AaHUS JIYHOK,
TaK ¥ 0TOOp NP6 B HEX. DTO IYNEL, rpeiidepsl, 6YpPOBbIe YCTAHOBKH.

5.2.2. Hucmpymenmyt 0ns oméopa npod es14epnuvl6anuem

1. Ocnognoii uncmpymenm ons omobopa npob 8614ePALIBAHUEM — COBOK.

Jins ofecnevenus BHIONHEHNS IEPBOTO NPHHIINTIA IPABUIBHOrO 0TGOpa np06
COBOK JIOJDKEH UMETh ONpPEACIICHHBIE pa3Mepsl. [ TIaBHBIH U3 HUX — LIMPUHA COBKA b.
Ona momxHa 6piTh GONbLIE TPEX Pa3MepOB MAKCHMANbHBIX Ky CKOB:

b 2 3d . :

OnHaxo W JOpyrue pasMepbl He MOTyT GbITh MIPOW3BONBHEIMH. Tak, mis oGec-
TedeHus cTabUNBHOCTH MAcChl TOMEYHON Npobel HeOOX0AMMO, YTOOBI y cOBKa ObUL
OIpeneNneHHE 0GbeM.

W3 3TOro ROMONHUTENBHOrO COOOPAXKEHHS HA3HAYEHBI Pa3MEPBl COBKOB s
ot6opa u moaroroexu npob (puc. 5.5, Tabm. 5.1).

a , d 6 . d
N (— A\
04—\ NN

a

Puc. 5.5. CoBxu a1 o160pa (a) ¥ MOAroTOBKH Npod (6)
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Tabnumna 5.1
Persamentupyemsie no TOCT 14180-80 pa3mepni coBKoB

Bapu- d Pa3Mepni coBKa, MM
aHT mas, MM g7, KU - 5 . = .
1o 50,0 2,0 150 120 75 130 50
a Jlo 10,0 1,0 100 80 60 80 30
J02,0 0,1 50 40 30 40 20
6 Mo 5 - 50 50 30 40 -
Ho2 — 30 30 15 25 —

O)I[HaKO, KpoMe IIUPHUHBI HHCTPYMEHTA, BAXKHO, YTOOBI MACCEL OTNIENBHBIX TO-
YCUHBIX ﬂp06 ObLIY OAHHAKOBBIMH, €CJIH TOYCYHBIC Hp06bl OTGHpa}OTCH OT OMUHAKO-
BBIX IO MacCe 3JICMEHTOB onp06yeMor0 MacCuBa.

HauMeHbIINE MACCHI TOYEYHBIX MPod (Kr) Npu orGope BpyuHyIlo,
periaaMeHTUpPYeMble CTaHAAPTAMU

Kpynuocts MaTepuana, mm  I'OCT 14180-80 T OCT 15054-80
I'OCT 16548-80

Hol .. ........... 0,1 0,1
oD .. ... ... .... 1 0,3
Jo20 . ... . ... ..., - 0,8
Ho50 .. .......... 2 1
Bomee50 . ... ... .... - 1

- {C MONOTKOM)
50-100 . .. .. ... L. - 4

B cBa3u ¢ GonpiuuM pasHooOpazueM ycloBHit orbopa npob OT HEMOABHKHBIX
Macc 1 HaJlYMeM pasfinuHbix ocofeHHOCTel 0100pa epeyncniuM HeKoTophie o0Lie-
NPUHATHIE NIPAaBUIIAa TAKOTO OTOOpa. 3TU MpaBuia OTpaxaroT Nudo TpedopaHue pas-
HOH MpeaCTaBUTEILHOCTH EMEHTOB MACCHBA B NIpo0e, Mubo odecneueHue YUCTOTH
TipoOEI:

~ Opu orbope 11poObl Henb3s JONYCKATh BHICHITAHNS 13 0TOOPHOTO yCTpoiicTBa
y2Ke MOMAaBLIero B TOYEUHY0 Npody MaTepuana;

— MAacChl TOYEUHBIX TIp00, UCTIONL3YEMBIX IS QOPMUPOBAHUS OObEIUHEHHBIX
1pob, NOMKHBI OBITH MPOTIOPLUMOHANBHB! MACCAM, COOTHOCHMBIM C 3TUMH TOYEUHBIMHE
upobamu. ITpu pyusHoM otbope npob HOMYCKAIOTCA OTKIIOHEHUS TOYEHHBIX MpoG, OT-
6upaembiX OT paBHBIX MacciroB, Ha 20 %. C uenpio obecnieyenus TAKUX OTKIOHEHUH
PernaMeHTHPYIOT HaUMEHBIIYIO Maccy TOYeYHOU Npoosl, 0rdupaeMoii BpyUYHyHo;

— HeNb3s OTNABATH NPENNOYTESHUE KAKUM-TUO0 TOMKAM WM OTASHLHBIM Kyc-
kam. Heobxoaumo crpemMutscest oTOUpaTh Hpody TOYHO HO HAMEYEHHOH cxeMe, Kak
6Bl 9TO HU MPEACTAaBIANOCH HeyHOOHBIM (TpeOoBaHue PaBHOMPE/ACTABUTEIEHOCTH
3/iIeMEHTOB MaccuBa B pobe);
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— mpu ompoOOBaHHM eMKOCTed Henb3s oTOupaTh rpoby HEMOCPENCTBEHHO Y
cTeHOK. PernaMentupyrores 3Havenus 0,5 M OT cTeHKu BaroHoB nubo He MeHee
1/3 papuyca ot 6opra kpyrioro koureiiepa ('OCT 10742-71 pernamentupyer | M);

— ToYKkH OTOOpa npof W3 EMKOCTEeH y MOCTABUIMKA ¥ MOTPEOUTENA NOJKHEL
PacrioNaraThCs ONUHAKOBO, 3 PACTIONONEHHE HX B KQXKIOH €MKOCTH JOKHO ObiTh
TaKuM, 4T06BI B CYMME 1O I'PyIIe eMKOCTEH OHM 06pa30oBEIBANH NPABUIILHYIO CETKY;

— ecnu onpofyeMas Macca COCTOMT M3 HECKOJBKUX MPOCTPAHCTBEHHO pasje-
JEHHBIX TeN (Heckonbko inrtabelneif, BATOHOB ¥ T. I.), TO OOIEE YMCIO TOUEYHBIX
npo6 pactpesenaeTcs Mex Ay HUMH NPONOPLHOHATEHO HX MACCaM;

— ornpoGoranue mrabenel, KOHYCOB PEKOMEHAYETCS MPOU3BOIMTE IO MEPE UX
¢dopmMupoBaHis TaK, 4ToGEI TPOBOAUTE onpoboBaHue cios He Gonee 1,5 M.

2. CreyuanusupoeanHsle YCManoeKu.

Haubonee 3@ dexTHBHEIM cIOCOS0M BLIYEPITHIBAHHS ABIAETCA BEICBEPIMBAHIE
(BeIOypuBanue) TyHKH ¢ oTOOpPOM B npoly BriGupaeMoro marepnana. [ perxnoro
Marepuaia HCNOoMb3yeTcs LIHeK, 3abuparomuil npoly U mepeMellalomuil ee K npu-
€MHOMY YCTPOHCTBY. BO3MOXKHO HATHYHE y UIHEKA PEXYLUMX KPOMOK, paspymlIaro-
INMX KPyNHbIE KycKu Matepuana (puc. 5.6). '

a L4 6 L4

Puc. 5.6. 1InexoBrie npoGooTORpaTeny:
a— c kodxcyxom; 6— Ges xoxcyxa;
1~ emrocme ¢ onpobyemoit maccod; 2 — wrex; 3 — Koxrcyx;
4 — npusoo wneka; 5 — ocenob; 6 — npuemHblil Cocyd O npobul

AN cyxuX CBITYYHX MaTepuanos (HampuMmep, YIil) OPpUMEHAETCS WHeK ¢ Ko-
JKYXOM, BHEIPAEMBIM BMECTE €O UIHEKOM B ompolyemyro maccy (cM. puc. 5.6, a).
OTtoOpanneiii MaTepuan HIHEKOM TPAHCTIOPTUPYETC BBEPX W BhICHINACTCA B NpHeM-
Hyl0 eMKocTh. KOHCTpYKTHBHO Takoe oTOOpHOE yCTPOMCTBO BHITIONHSAETCA B BUIE
CHEUHANBHON MalUHEL, IpUCcHocobnenHoi s otopa npob U3 BEPTUKAIBHBIX U Ha-
KINOHHBIX JTyHOK. COOTBETCTBEHHO MEXAHU3UPYIOTCA U aBTOMATH3UPYIOTCA BCE Olle-
paniu, CBA3aHHBIE ¢ MEpEMELICHHEM UIHEeKa K HYKHOH TOYKE, yCTAHOBKA €0 HGXR
HeoOXOMMBIM YTriioM 1 0T6op npobkI 10 3anaHHOM rTy GHHEI.
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Jnsa Menxux MarepuanoB THMa Keka (iIoTanMoOHHOTO KOHHEHTPATa, HaXond-
IIerocs B KOHTeHHEpe, MOMXKHO UCHO/B30BATE IIHEK 6e3 xoxxyxa. Braxusiil Matepuan
IOpyd BHEAPEHUM LIHEKA OCTAeTCH B I1a3ax, WHEK H3BJIEKAeTCA NpU OCTAaHOBIEHHOM
HpUBOAE, NEPEHOCUTCA B NMPUEMHYIO €MKOCTh M BKJIFOYaeTcs BHOBb. Matepuan us
T1a30B LiHeKa BbIOpACEIBAETCS B PHEMHYIO €MKOCTh (CM. puc. 5.6, 6).

Tax xax BO MHOTHX cily4asx pyuHoit oTOop NpoObl COBKOM 3aTPyAHUTENCH,
POJIb COBK@ BBITOIHAIOT KOBIIM MOIPY30UHBIX MAIIUH, SKCKaBaTOPOB, 3aXBaTHIBAIO-
Hiye oprafel rpefidepos, ckpenepos U T. I

VsBecTHa ciennanuayupoBaHHas yCTaHOBKA MLt 0TO0pa PoS BEIMEPNLIBAHUEM.

Ot6op mpo6 FOCTATOYHO OONMBMIOH MACCHl MOXKET MPOU3BOJUTECA € OMOLIBIO
MallliH, B YaCTHOCTH rpeiidepoM U3 xKeIe3HOAOPOXHBIX BaroHos. [Ipy aTom mupuna
packpeITHA demrocTell rpelfifepoB nomKHa OpITE HE MeHee NONOBUHEI LUKPUHEI Baro-
Ha, a WHpHHa JerrocTell He MeHee 2,5d,.. I'pefidep Romken norpy:xaTeca B onpo-

Oyemyio maccy He MeHee yeM Ha 0,4 M NpH TIONHOM PACKPHITMH €r0 YelMrocTei
(T'OCT 10742-71).

3. Ulyner.

Llynst — 3T0 YCTpoiicTBa, HO3BOMAIOLIME OTOUpATh TOYEHHBIE MPOOH! OT He-
TOABMKHEIX MACCHBOB 6€2 BBIKAMBIBAHUS TyHKH.

TlaccuBHBIM BapHaHTOM NoJHOro orbopa MaTepuana W3 JIyHKM, oOpasyemoit
UHCTPYMEHTOM, SABJLIETCA UCHONB30BaHUE ILYNOB (puc. 5.7), B KOTOpBIE Marepuan
BXOJHMT 4Yepe3 HIbKHee oTBepcTHe (cM. puc. 5.7, a). Takoi Liyr BAaBIUBAETCA B OI-
poOyeMyI0 MaccCy, a 3aTeM BBITACKUBAETCS, U CTOJNOMK MaTepHana NEepeHOCUTCA B
TPHEMHYI0 €MKOCTb. [l ypobGcTBa. u3BNEYEHHA MarepHana M3 LIyla BHYTPEHHAL
MOJIOCTH TOCIEHEr0 Jenaerca clierka KOHMYECKOH, paciuupsAromeics keepxy. Ta-
KUM ITyTeM MOXHO ONMPOOOBATE MEIKO3EPHUCTHIH BIAXHBIN MaTepuan, o0pasyrommit
CTONOUK, He Pa3pyLIAOMUICA TIPY IOABEME LIYTIA.

d A—4 5-F
S
i 1

AT 5T ||| Ts

Puc. 5.7. Ulyner:
a— 6e3 OHa; 6 — ¢ OHOM De3 KONCYXA U ¢ KOJKYXOM
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Ecnyi MaTepuan CHHIIKOM ChIYyY W TAKOro cToibuka He obpasyer, MOXKHO HC-
ONEB30BaTh HIYM C JHOM H BEPTUKANBHOH ILENEIO, He NEPeKPHIBAEMOM HIY MepeKphl-
BaeMOH BHELIHUM KOxXKYXOM (¢M. puc. 5.7, 6). KpynHBIM HeJOCTaTKOM TAKHX IIYITOB
SABNAETCA 3aBUCUMOCTE-©T60pa TIPOGKL Yepe3 1wenk OT CBONCTB MaTepuaia. Chinyune
Marepuaibl, Kak OpaBuiio, obnaxaror cnenudUYeckMMH CBOICTBAMM TeYESHUA depes
CNOXKHBIE 0TBEPCTHA. OOBIMHO MaTepual HAYMHACT MHTEHCHBHO CTEKATE B 1Y € Mo~
BEPXHOCTH WU W3 Kakoi-ubo cimyyaiino Bo3Hukilel y weny nonoctd. Benencrue
9TOrO, IO CYIHECTBY, BMECTO 0TOOpa Marepuana no Beel riybuHe nmynku SymeT mpo-
u3BedeH oT0op U3 KakoW-TO €€ YacTH, MPEeUMYIIEeCTBEHHO BepXHell. DtoT dakT nox-
TBEPKACH SKCHEPUMEHTANTBHO. Tak, Mpu oTOope npodhl TaKUM COCOO0M U3 MEIIKa,
B HIDKHEH 9acTi KOToporo OBl KBapil, a B BepXHel rajieHuT, B MpoOy Gbln u3BieueH
MPEUMYIECTBEHHO TaNEHUT.

OGbI4HO TpebyIOT, YTOOH IHMPUHA LIENH iiyna Obuta He MeHEe TpexX AUaMeT-
POB MAaKCHMAIBHBIX KYCKOB, OJJHAKC 9TO TpeGoBaHWE HeNb3sd CUUTATE OOOCHOBAaH-
HbIM. Buaumo, oHa 1omkHA ObITEH Takol, YToOBI MaTepHalil MOr CBOOOAHO MPOHUKATE
B HIYIL

Haxonen, niyn Moxer GBITh HOMELUEH B IyCTYIO €MKOCTh, & MaTepuan Toyed-
HOHt MpoObl MOMajeT B HEro B Ipolecce 3arpy3ku marepuana. Jlng sroro B uiyne
OKHA ORITE NPOJONBHAS HIENb, a IYN YCTAHABIMBACTCA IENBIO BBEPX.

4. XKenouku.

XKenoHky — 3TO yCTPOMCTRA, cofepxaniue npobooTOOPHY eMKOCTE, KOTOPYIO
MOJKHO TIOMECTUTb B TOUKY 0TGOpa C [MOMOIIBIO CTEPXKHSA, TAH, Tpoca. [Ipu atom
po60oTHOpHAs €MKOCTE JODKHA OTKPBIBATHCA
TONBKO B TO4YKe oTOopa: KOHEUHO, KETOoHKU
MOXHC HCHOJIB30BATh JHIIEB AfS otbopa npob
OT TEKYYEro WM ChITy4ero MaTepuaia: Mmyfnbna,
PacTBOPEI, CyXue KOHLEHTPAThL H APYTHUE Chirfy-
YHe MPOAYKTHI.

Jns BecbMa CHIMYYUX CYXHUX MaTepUasion
b0 BEchMa BIMKHEIX U, CIEA0BATENbHO, TE-
KYLIMX Y KUAKHX JTydlile UCMONL30BaTh HKeJIOH-
k4 (puc. 5.8), npeacrapnsomue coboii cocyapt
C KpBIIKO# THOO OTBEpCTHEM, KOTOpBIE MOCHE
BHEApEHUA COCyHa B Marepuan Ha 3agaHHyio

Puc. 5.8. Xenonka: ryGUHY MOTYT ObITb OTKpHITEL. B 3TOM ciiyuae

1 —msza; 2 — npyxcunka; 3 —emxocms; OTOHpaeTCAs TouedHas mpoba Hebonblmoi mac-

4 — pesurnosan npoxnadka; 5 — kpetixa;,  cel. OAHAKO, MPUMEHAA COOTBETCTBYIOLIHE CXe-

6 —wapup; 7 —pysxa Mbl oTOopa mpob (UX mpaBUIIbHOE pacmpefene-

HHE TI0 BceMy 00beMy oIpodyeMoro Marepuana), MOXHO AOOUTLCA BLICOKOIO Kaye-
CTBa onpo0OBaHus.
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5.2.3. I'opcmegoii cnocod. Cnocof MonomKa u cogka.
Pyooxonmponupyrouue cmanyuu

PacnipoctpaHen ynpoleHHbIH BapUaHT peanau3anuy crnocoba BeIYepIBIBAHMA:
ropcTeBoii cnocob, COCTOALMI B TOM, 4TO JyHKA BOOOIIE He BBHIKAMb{BAETCA, 4 TO-
yeyHas npoba oTOUpaercs B ToUKe 0TOOpa HEMOCPEACTBEHHO € MOBEPXHOCTH OMpO-
OyeMoro Maccusa (cM. puc. 5.4).

TopcreBoi Crioco6 JOIycTHM BO BCeX Clly4afX, KOrJa ecTh YBEPEHHOCTh B O~
HOPOIHOCTH ONpoByeMOro Maccusa, T. €. MaCCHB XOPOWIO MepeMellan, 1u6o aomyc-
THUMA BOIMOMKHASA CUCTEMATHYECKAs MOrPEeIHOCTh (HalpuMep, NPy onpobGoBaHUY Ba-
FOHETOK, JYMITKAPOB U T. II. €MKOCTEl, 3arpy’KaeMbiX ORHOPOAHLIM MAaTEPHANIOM).

Ho ugawie Beero npuberHyTs K ropcTeBOMY ¢oco6y BBIHYKACHB! TOTHA, KOTAA
JIYHKH BBIKOIATh HEBO3MOXKHO. A 5T0 ObIBaeT Bcersa Mpu onpoOOBaHUH KPYITHOKYC-
KoBoro Marepuana. Torna BeIYepnbBaHUE COBMEIIAETC ¢ OTOOPOM B 11poly gactei
KYCKOB, OTOMBEEMBIX; KAK IPaBuNo, MOtoTKoM. OTOUTEIE YyacT KyCKOB coOUpPaoT B
coeok. Crioco6 oTbopa nony4un Ha3BaHUE CHOCOb MONOMKA U COBKA.

Cnioco6 MONOTKZ U COBKa IMO3BONAET OTOMPATh TOYEUHEIE NPOOHI JOOOM,
CKOJIB YTOLHO Malloif mMacchl. ECTecTBEHHO, NPH STOM MOXKET CYIHECTBEHHO BO3pac-
TaTh YUCIIO TOUEUHBIX Mpos.

OcoGeHHOCTRIO peau3alny crocoda MOJOTKA U COBKa ABNAETCS HEOOXOHHU-
MocTe oTGOpa 1pod cTporo B HaMeuyeHHBIX TOYKax OTOOpa, Kakoil Obl KPYHMHOCTH
KYCKH B TOYKE HU OKa3aJIUCh, T. €. BBHITONHEHUE MEPBOTO MPHHUUIA MPABUIBHOTO
onpoboBaHus — HENMPEANOYTUTENEHOCTA 0TOOpa 11pod QT KyckoB MoGoro pasMepa.
Tak xak orGop MPo0 OCYM(ECTBIAETCH BPYUHYIO, BBIIONHEHUE ITOro TpeGOBaHUA
TpebyeT BBICOKOH KyJIbTyphl NpoGooTOOpIHKa, TOHHMAHHUS UM CYTH ¥ HPUHIUIIOB
otbopa mpob.

H3pecTHB! cliyyan CTONb HENPaBUIBHOTO po6ooToopa crocoboM MONOTKa U COB-
Ka, 9TO 3TO NPHEORWIO K HepPa3peLUMbIM pa3HOrIACHAM MOCTABILMKA U HOTpeOUTENS.

Tak, motpeburesib, pasrpy3uBILMEA HA CKIIaJ BArOH MapraHueRoil pyAbl, NMpu
onpo6oRaHUU CIOCOBOM MOJOTKA U COBKA CTOJIKHYJICS C TeM, YTO B CBA3U C BRICOKOM
KPEIOCThi0 KyCKOB MapraHueBod pyast 0TOOlKa KyCOYKOB OKa3ajiach MPAaKTHIECKU
HEBO3MOXHOW, B pe3yjibraTe 4ero B npody COBKOM OTOMpany MejKue KyCKH, HaXo-
JAMecs paaoM ¢ Toykoil orbopa. 3To mpuseno k oTGopy mpobbl, obnaparomieit
GombLIOY CHCTEMATHUSCKON MOrPETHOCTRIO, — MaccoBasd oA MapraHia B Heit oka-
3anack B [Ba pasa HuKe cpenHell (MCTHHHOI) MO MAaccUBY, YTO ABHIIOCH IPHYUHOM
TIPETEH3UH K TOCTABILUKY .

Tak, onpo6GoBanue yrit B BaroHe, MPOMETaBIIEM MHOTOKUJIOMETPOBEIH IyTh,
FOPCTEBBIM CIOCOO0M MOXKET OKA3aThCsl HEMPABUITHHEIM BCJIS/ICTBUE CErperauuu yris.

Hns xpynHokyckoBoit pynet (kpynsee 20-50 MM) TpyJ0EMKOE rOpCTEBOE Ofi-
poboBaHue eMKocTell (BaroHETOK, BAarOHOB, AYMIIKapOB);, OTOUTON PYABI U T. . OKa~
3bIBAETCA CAMHCTBEHHO BO3MOXKHBIM, TAK KAaK ‘HH BBIKOMATH JIYHKY, HU OTOOpAath B
Hell TOYeuyHyrO Tpo0y HpaKTHYECKH HEBO3MOXKHO. ITorpemHocts ropereBoro ompo-
GoBaHUA OOBLIMHO CPABHUTEIHHO BeNMKa (M He UCKIIOUEHA BO3MOXKHAS CUCTEMATHYE-
CKas TOTPELHOCTB).
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TTosTOMY NOCTOSHHO M3BICKUBAIOTCA ITyTH rOPCTEBOro onpoboBaHus 6e3 or-
Gopa mpo®. DTH BO3MOKHOCTH MPENOCTABNAIOT XOPOUIO PAa3BUTHIC PEHTICHOPAAUO-
METpUYeCKHe METObl M3MEPEHH MacCOBOH IO KOMIOHEHTOB Py .kl [39].

Brarofaps pe3sKOMy MNOBBILEHHUIO MPOU3BOIUTENBHOCTH TPyAa no onpobopa-
HHIO PYA PERTreHOpamHOMETPHUECKOe OnpoboBaHue nonydyaeT HOBCEMECTHOE pac-
NPOCTPaHEHUE.,

[Ipu sToM GaxTuuecku BHNONHACTCA ropcreBoe ONpoboBaHue (HONyYeHUe
CHIHAJIa OT HeOONBIIONH MaCcCEl MaTepHana B TOBEPXHOCTHOM €I'0 CJI0e) ¢ COXpaHeHH-
€M MPUCYLIEro €My HEJOCTaTKa, 4 UMEHHO: B CBS3M C HEPaBHONPEACTABUTENEHOCTEIO
3JIEMEHTOB OMpPOOYyeMOro MaccHBa B NMpobe (CHIHaje) BO3MOXKHO HaTHYHE CHCTEMa-
THYECKOM MOrPELIHOCTH.

DTOT HEAOCTATOK MOMKET HEe CKa3hiBaThCA NMPH pellieHUd 3afad, Hampumep,
pa3meneHus pya 1Mo copTaM.

Tak, 1mocaMmoCBalbHOE paJHOMETPUUECKOe Ompo0OoBaHUE IIO3BOMMIIO pasne-
quth $ochopuToBYIO pyAy Ha 4eThipe Kiacca Maccopoit gomu P,Os: > 20 %;
16-20 %; 12-16 % u < 12 %. Kpome Toro, pyJa ZOMOIHUTENBEHO COPTHPYETCA H MO
BELIECTBEHHOMY COCTaBY, B TOM 4HCIE 10 MAaCCOBOH fj0Jle BpeAHBIX NpuMeceil. OTn
COpTa pya MOTYT ObITE NepepaboTaHb! pa3ieNsHO.

BEBino BREINONHEHO CpaBHEHME MO OLlEHKE KauecTBa PYIBl B BarOHETKaxX peHTIe-
HOPaJUOMETPUYECKUM U FOPCTEBBIM ONPOOOBaHUEM Ha Mellb, HUKENb U Kene3o [41].
Touky u3MepeHus Mo INIOIAAN BarOHETKH PaclpeAcisiich paBHOMEPHO — 7 TOYEK
1o 50 cM®, BKIMIOYad MeCTa TPagHIHOHHOrO FOPCTEBOrO ONpOBOBAHMA B 2 TOUKAX.
OnpoboBanue 150 BaroHETOK MOKA3an0 OTHOCUTENBHOE CPeIHEKBaApPaTHYHOE OT-
KIIOHEHUE C Pe3yNbTaraMi XUMUYECKUX aHANU30B s meou 6-10 % u and vukens
15-25 %. Onpo6GoBanue 600 BaroHeTok B TeueHue 30 CMEH JIaJI0 3TH e BEIUYMHEI
paBHeIMH 4,8 1 6,81 %. D10 MO3BONAET UCNONB30BATH PEHTIEHOPAIHOMETPUYECKOE
onpoOOBaHUE A1 OLUEHKU Ka4€CTBA PYIbl B BATOHETKAX H TAIOKE COPTUPOBATE UX MO
TapTHAM.

VCTaHOBKY PaguoOMETPUUECKOTo ONipoCOBaHMs PY A B TPAHCHIOPTHBIX EMKOCTIX
TIOJYYMNU Ha3BaHUE PYOOKOHMPORUPYIOWUX CIAHYUTL.

Ans py IOKOHTPONMMPYIOIMX CTAaHLMI BBILYCKAKOTCA Pa3iiMyHbIe aHASIM3ATOPEI.
IlpuBeneM xapakTepPUCTUKKM HEKOTOPBIX AaHAIU3ATOPOB, YCTaHABIUBAEMbIX Hall BAaro-
HETKaMM, BaroHaM#, aBTOCAaMOCBaliaMH, Ha paccrosauuu 300-500 MM OT NOBEPXHOCTH
pynet (Tabn. 5.2).

Pa3Buras cucrema onpoboBaHUA HEMOABHIKHBIX MaccHBOB umeercs na OAQ
«HIT'XO», pa3pabaThIBarOIEM ypaHOBbIe U MONUOOeHOBBIE pyast. Llpu 31OM Bee
onpoOoBaHHE IPOBOAUTCS TOIMBEKO ¢ MOMOIIBIO reodu3nyecKux (anmnaparypHbix) Me-
TOAOB, T. €. Ge3 oTGopa mpob [42].

JIpu reosoropasBenocyHbIX, OPHO-NONTOTOBHTENEHEIX U OYHCTHEIX paborax
onpo6oBaHHe NMPOBOAUTCH, KaK IIPABUNO, MyTEM KapoTaXa CKBaXWH ¥ LILYpPOB, ram-
Ma-KapoTaXa CTEHOK U 3a00€B FOPHBIX BBIPAOOTOK M OTOUTOM rOPHOI MACcChL, raMMa-
3KCOpPECC-aHaIN3a FOPHOPYAHON MACCHl B KOBIIAX 9KCKABATOPOB, Ky30BaX aBTOCAMO-
CBAJIOR ¥ TIOrPYy30YHO-AOCTABOYHEIX MAIUH, B BATOHETKAX H JKEJIC3HOHOPOKHBIX Ba-
ronax. MiaMepeHne MaccoBOMH 10U ypaHa BBHIOMHAETCS raMMa-MeToAoM (H3MepeHuHe
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€CTECTBEHHOH PajMOaKTUBHOCTH), a MOMUOAeHa (M ypaHa) peHTTeHOIIOOpECceHT~
HBIM METCIIOM.

, Tabnuna 5.2
XapaKTepUCTHKY PYAOKOHTPOJMPYIOLINX CTAHIUN
r oxasareny Amnanusarop " Amanusarop
PKC-A «CTAPK» HUUTDA
JluanasoH onpeaciseMbix 37€eMEHTOB OrCaxoU OrAlgo U
Yucno OAHOBPEMEHHO ONPeCIIEMbIX JIEMEHTOB - Jo 20
KpynHocTs MaTepurana — 500 MM (emxocTH) Jlo 60 MM
. — 200 MM (kOHBelieps)
JluanasoH uzMepseMbIX MAaCCOBEIX JIONeil 0,05-0,1 % n ppinie 0,01-80 %
T1poJOmKUTENBHOCTE SAUHUMHEIX U3MepeHuit 2-3¢ 1-100 ¢
[{uprra 1og0ckl 00nyYeHus 300-800 MM —
Macca 200 kr Jlo 10 xr
¢ IyJILTOM ONEPaTopa
IlpeacraBnenue pe3yabTaToB Unrepdeiic RS-485 | B peanbHOM BpeMeHU
B BUAE Tabnun u
TpaduKoB

B cBa3u co cneundukoii pyn ucrionpsyror npudopst ITPH 4-01M nmnst ramma-
xapoTaxa, PPK-103 «ITouck» Ansg peHTreHO(UII00pECHEHTHOrO aHanu3a, cernaparopsl
¢upmer «PAJJOC».

Ha BrIxome roproro nexa pyga onpofyercs WAaXTHRIMH PYAOKOHTPOIMPYO-
IIAMY CTAHOUAMH B TPAHCIIOPTHBIX EMKOCTSAX C HAallPaBlleHHEM OTAENBHBIX €eMKOCTeH
B OTBAaN HOPOAKL, OTBaN 3206aNaHCOBBIX PYA, wTafens KyqHOTO BBUNENAYUBAHUA, a
TaKKe Mo MONMMONEHY HenuTCA Ha JBa NOTOKA: OemHas GanaHcoBas pyna ¥ 6oraras
pyna. '

C roMOINBI0 PYAOKOHTPOIHPYIOWMX CTaHLMEA Ha oGoraturenshoil $abpuke
1o ypany OemHYIO pymy AT TakKe Ha NMOPOAHYIO HacTh, NMPOAYKT JUIA KyYHOro
BBIIIENAYUBaHUsA, 1 KOHICHTPAT, oObeAuHAeMEl ¢ Soratoil pyaok.

Hna npennpusatus TOO «Kopnopauus «Kazaxmeic» MPUBEACHEI Pe3yibTAThI
COTIOCTABNEHUS CPEIHUX MACCOBRIX fodeit Menu 3a rofl, %:

- 110 IaHHBIM BaroHHoro onpobopanus — 1,07;

- 10 onIpoGoBaHuMIo cnuBa MenbpHUL — 0,96,

OTH pe3yNbTaThl TO3BONSIOT OLEHUTL BENMYMHY BO3MOXHOM abcomotHo#
CHCTEMATHYECKOH TIOrPENTHOCTH, €CNIM 33 NPHHATOE ONOPHOE 3HAYEHHE B3ATH pe-
3yJIBTAThI OIIPOOOBAHUS CNHBA METbHULL:

Al e = 1,07-0,96 = 0,11 %.

OTHoCcUTENBHOE 3HAYEHHE 3TOM norpeuiHocTu cocrasut 11,5 %.

INo-BuauMOMy, Takas BENUYHUHA BO3MOXKHON CHCTEMAaTHYECKOH MOrPEIHOCTH
HE TPENSITCTBYET UCNONBE30BAHHUIO PEHTTEHOPAZUOMETPUYECKOro onpoboranus [39].

IorpemHocts onpoOoOBaHMs PYHOKOHTPONUPYIOMUX CTaHUMI 3aBHCHUT OT
TeOMETPHUYECKUX YCIOBHE 3aMepa, OT 3arpy3Ke rOpHOPYAHOR MacCel B Ky30B aBTO-
CaMOCBANIa U OT BPeMeHU NPOBEACHUs 3aMepa, T. €. CKOPOCTU OBLKEHHA aBTOCaMO-
cBana. :
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C uensi0 BBeAeHHMS MMOMPAaBOK Ha YCHOBUA 3aMepa PYJOKOHTPONUpYHOLIAS
CTaHIHs CHAGKAETCA yNETPa3BYKOBBIMM JATUYMKAMHU M3MEPEHUsA PACCTOAHHMA 1O Ol
po6yemoli HOBEPXHOCTH;—4TO HO3BONUIO BBECTH MOMPaBKH Ha BhICOTY. C LENDBIO
y4era reoMeTpud Beell ompobyeMoil [MOBEPXHOCTH OOMydaTelbHO-H3MEPUTENBHOE
YCTpOHCTBO HENAIOT MOMABMMKHBIM, MO3BOJIAIOIIMM CKaHUPOBATh BCIO MOBEPXHOCTDH
pyEBI B aBTocamocsane {43].

®upma Laser Detect System BrimycTuna pyAOKOHTPONHPYIOIYIO CTaHUMIO
JUI HENpPepHIBHOTO ONpoOOBaHUA TIOTOKOB, BEITONHSIOMIYIO aHaNW3 MHUKponopuuit
MaTepuana B MOTOKE CNEKTPaILHEIM MeTofoM. Ha MOTok Marepuaia HampaBiasercs
Ty4 nasepa. MIMIynbc nasepHOro myua NpomoDKUTENbHOCThIO 10 HAaHOCEKyHN MOIN-
Hoctero 1 I'wrasart ma cM” cosmaer Temneparypy 10 000 °C. O6pasyercs mnasuma,
TIO3BONAIOLIAA BBIOMIHUTE ATOMHO-3MHCCHOHHEIM CIEKTPanbHBIA aHamM3 BO30yXk-
JEHHOTO Y4acTKa MaTepuana. ‘

ChnexTpanpHblil aHaNU3 MIA3Mbl HE HMEET OrpaHUYCHUI 110 aTOMHOMY HOMEpY
9/IEMEHTa M HPUrOAEH IUIA aHAU3a BCEX, B TOM YMCIE CaMBIX JIETKMX 31EMEHTOB.
Macca ananusaropa 200 kr.

OnHaxo aHamu3HpyeMmas Macca npoOpl BechbMa Majia, aHATHM3UPYETCsl TONBKO
MOBEPXHOCTh MaTepHana, a aHa|3 NPo0 BRINOIHAETCA METOAOM MPOMONEBHBIX Ceve-
HUl CO BCEMU NPUCYLIMMY MY HEIOCTATKAMH,

5.3. OT6op npo6 oT meperpy:KaeMbiX Mace:

5.3.1. Hepenonauusanue unu 6b160pounblii CROCOD

CyuiecTByeT X0pouuii crnocod or6opa npoG OT HeMOABUKHEIX JOOBITEIX Mace —
nepenonaynBadye. TOT CIOCOD JIMIIEH BCeX HEJOCTATKOB, CBA3AHHBIX C BBIUEPIIbI-
BaHUEM, HO TpeOyeT JOMOITHUTENBHbIX TPYAO3ATPaT, TAK KAK CBA3aH C Meperpysxoi
onpobyeMoro MaccHuaa.

CyTb NEPENONaynBaHis COCTOUT B TOM, YTO OMPOOyeMBbIil MacCUB ITOPLMAMH,
K&)KAas U3 KOTOPEIX COCTAaBIIAET TOUEYHYHO Moy, NepeMelaercs B npeaenax mpo-
H3BOJCTBEHHON muomanku (puc. 5.9). 3amaya cOCTOUT B TOM, YTOOEI ONpefeseHHOe
PacYeToM YHCIIO TOYEYHBIX o6 N B mpolecce NepenonaduBaHus BhIIEMUTE B 00b-
eIMHEeHHYIO Mpo0y.

e A

Puc. 5.9. Ot60p npoG nepenonayuBaHmem:
1 — onpobyemulii Mdccus; 2 — nepeapy’ceHHbvlli Maccus;
3 — npoba, cocmasnennas moueurvimMu NPoObamu Maccol,
COOMEEMCMEYIOUfet] BMECHIUMOCIUL NEPEZPY3OUHO20 UHCIMPYMEHMA
(coexa, nonamet, KO8WA NOZPY3HUKA)
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Iepenonaynpanue — eMUHCTBEHHEE a0COMIOTHO IipaBUnbHEL crioco6 onpobo-
BaHUS HENMOMABIDKHBIX MAcc, NPHMEHMONMICT BO BCEX OTBETCTBEHHBIX CITydasx
ompoGoBanus. Tak Kak neperpyska OCYIIECTBIACTCS MANBIMU MOPLUMAMY (TOYCHHBI-
mu pobamu), crrocod mo3ponstet oTéuparh SOMBINOE YHCIO TOYEYHBIX IIPO6 N,.

Bribopounslii cnocod otdopa npob mpuMeHAETcs Yauie BCEro B COBOKYITHOCTH
¢ KAKUM-IM00 TEXHOJOrHYECKUM MPONECcCOM, CBS3aHHBIM ¢ [OTPY3KOH HIH pasrpys-
Koit onpobyemoii Macchl. IIpu 3TOM mepuoj r (MHCHo pabouMX HMKIOB NOrpy3yHKa-
pasrpy34uka, yepes KOTopoe OTOupaercs ofiHa npoba)

M

N.m

T

r= >

rae M — macca naptuu, T;
m — Macca, [epeMelaeMas Norpy34uKoM 3a OAMH LUK, T;
N; — 9UCcno TOYEUHBIX Npo6.

ITpu otGope npod oT OONBIUMX MAcCUBOB OONBIIUMM TOPHUAMU BO3MOMKEH
or6op o4eHb GONBIIOrO YUCHAa TOYEYHBIX NMPOO HOCHEIOBATE/IBHBIM YMEHBIICHHEM
(coxparenuem) Maccuga.

Tak, npu oT6ope npod OT mapTUU 30J0TOCOAepKatuel pyael Maccoit 300 T Ha
Anmaneikckom I'OKe ucronp3oBaHa UMEHHO Takas cxema nepenonaurpanus. Ha-
yancHas npoda coCTaBIAIa TPeTh onpodyemMoro mMaccuea, T. ¢. 100 T, u B Hee oTOU-
paics KaAbli TpeTHil KoBHI morpy3umka. Takas Gombiias rpoba Ha 3TOH ke IO~
LHaJKe MOCTEeOBATENBHBIM HEPEIOIaYMBaHUEM COKpalanacs 0 Maccel 50, 3arem
25, 10 y, HakoHeN, 10 5 T.

B urore noiydeHa npasuibHas npoda ¢ Maroi CilydaiHOi MOrpeIHOCTHIO.

5.3.2. Hepezpysxa u ouckoevtit npoboombupamens

MexaHH3UpORaHHBI (ONTHMabHEI) BapHAHT MEPENonaynuBaHus COCTOUT B
meperpyske onpofyeMoro MacCHBa CyNEpMaSIBIME TOYEYHBIMH MOPIMAMH C ITOMO-
HIBIO CHELHATU3UPOBAHHOTO YCTPOICTRA. ‘

000 «Taunc Ko» coBMecTHO ¢ YpalnbCKiuM rocyAapCcTBEHHBIM FOPHBIM YHU-
BEPCHTETOM paspabarblBaeT 000pYHZOBAHUE U METOAUYECKOE OOecHeyeHue KOHTPOIA
KauecTBa MPOJYKTOB NepepaboTKy Ha OCHOBE NEPErpy3ku. TeXHONOrnyecKue JIMHIH
H anmapaThl A1 onpoboBaHy PasIuYHBIX CHIMYYUX U IIyN6M000pa3HbIX MaTepHanoB
IYUIEHB] B 3KCITYaTaUI0 Ha HECKONBKUX MPEANPUATUAX Y PabCKOI'o pErdoHa.

JuckoBbIi anekTpoMexaHuyeckuil mpo6ooTbupaTens NpenHa3HavyeH IUIA OT-
6opa npoldbl OT TEXHOMOTHYECKOro NOTOKA MaTepuana, OT GONBIIHHCTBA NOXOOHBIX
aTmnapaToB OH OTIMYAETCA TEM, UYTO BECh NPOXOAAINL yepes pabouyto 30Hy MaTepH-
aJ noJBepraeTcsa yCpeaHeHuro, a 0T60p MPoOhl NPOUCXOAUT B HEPEPRIBHOM PeXUME
OT nepedOpMUPOBAHHOr0 MOTOKA yCPEAHEHHOTO pomykTa [44].

TpuHiun AHCTBUA OUCKOBOrO IPoBOOTOUpaTesis-COKPATUTENS 3aKITIOYaeTCs
B MIPHHYAUTENLHOM MepeMeLIMBAHHMIT IPOXONALIETO Yepes paGoUyro 30HY HPOJYKTa,
(hOopMHUPOBAHUH U3 HETrO HANPABICHHOTO KONBLIEBOrO NOTOKA W oTGOpa npobhl B He-
NpepBEIBHOM pekiMe. YcTpolicTBo pabouell KaMephl QHCKOBOTO COKpaTHTENs MOKa-
3aHo Ha puc. 5.10.
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Hcxopnelit Martepuan uepes 3arpy-
309HOE OKHO MOJAaeTcs BHYTPh Kopmyca [
Ha TMOBEPXHOCTH BPALIAIOMIETOCA YCPEAHH-
TeNnbHOro mucka 2. Ha moBepxHocTH ycpen-
HUTENBHOr0 JUMCKAa MaTepHan repeMelnuBa-
€TCs 3a CYyeT BO3/IEHCTBUA HA YaCTHLBL UEH-
TpoOeKHOi CHIIEL U pa3bpackiBaeTcs KPyro-
BBIM' BEEPOM C €ro TIOBEPXHOCTH K CTEHKaM
kopiyca. [lo nHampasnsiomedl BOpoHke 3
MaTepuan CcaMOTEKOM TIOCTYNaeT B IeH-
TpanbHYH YacTb Pa30pacHIBAIOIETO AHMCKA
4. Tlepememaics O TIOBEPXHOCTH pasbpa-
CBHIBAIOMIET0 JMCKA, MaTepuan JOTONHH-

Puc. 5.10. PaGouas xamepa TENBHO IIepeMelInBACTCA U KPYrOBBIM Bee-

JUCKOBOTO COKPATHTENA poM 0oTDpachIBae€TCA K CTEHKAM KOPIYCa.

Brons creHOK Kopmyca MaTepdan Koiblie-

BBIM THOTOKOM ABIbkercss BHM3. [Ipu moMomu pacnonoxeHHoO moj pasbpaceiBaro-

mHM JHCKOM peryiHpyeMol mpobooTbopHoil menn 5 OT 1OTOKa MaTepHana B He-

HpephIBHOM pekuMe oTOupaercs npoba, BEIBOAUMAas CaMOTEKOM M3 KOpIyca IO xKe-

noby npobonpuemnuka. OcHOBHas Macca Marepuana (ompoOOBaHHBIM MaTepuan)
TaKOKE YAATAETCA U3 KOPITyca CaMOTEKOM.

KoHncrpykuus obecneyuBaeT OTCYTCTBHE «30H HAKOIUICHUAY, B PE3yNBTATE de-
ro BHYTPH HE OCTaeTcs YacTHL Marepuaina. IIpenessHo ympolleH NnpoLece TeXHHYe-
CKOro oOCITyKHBaHHA M pa30OpKH-COOPKH. ANMAapaT MOKET BCTPAHBATLCA B TEXHO-
TOTHYECKYIO THHHUIO IiIA 0T60pa mpoOBl OT MOTOKA MK OBITH BHITONHEH B BHIE Na-
60paTOpHOU YCTAHOBKH.

B HacTrosee BpeMs Ha rOpHO-OOOTaTUTENBHEIX M METALIyprUYecKuX Mpen-
NpUATHAX TIPEMEHSIOTCA AMCKOBBIE MPOG0OTOHpaTenu-COKpaTUTENH ABYX THIIOB!
CMJI-2 (TY 3132-002-12282200-2008) u COI-2 (TY 3132-001-12282200-2008)
[44]. OcHOBHEIE TEXHUYECKUE XaPaKTEPUCTUKY JUCKOBBIX COKpaTUTENEH IIPUBEACHBI
HIKE.

Haumenosanye napamerpa 3uavenue
Kpynnocts MaTepnana, MM Jo 60
Bnaxnocts Matepuana, % Ho 18
[1pou3BOAUTENEHOCTE O HCXOAHOMY, M /4 Ot 0,1 po 10,0
Bremxon or6upaemoit npoOsl, % 1-30
YacroTta BpaitieHus paboueil cucteMsl, 06/MUH 200-950
Momuocts asurareiis, KBt 010,55 10 4,0
Pabouee nanpsxenye, B 220 unu 380

TIpuMep CHIKEHHA MOTPEUTHOCTH NpH 0TOOpE npob npuseex B Tadi. 5.3.
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Tabnuia 5.3
Ilorpemuoctd GOPMHPOBAHHA COKPAMEHHBIX P0G HCXOXHOI'G ChIPbA
HUKEJIEeBOr0 MeTAJIYPriEvecKoro KoMOouHaTa

Meron nonyueHus npoosl
0T00p TOYEHHBIX NMPo6 ot6op npobd
BPYYHYIO C MOBEPXHOCTH nipobooTOupareneM
Torpemmuocts i I:'ZPHOI‘O Me}():ra b CMJI-Zl-)400
afcomornas OTHOCUTENbHAS afconorHas OTHOCUTENbHAL
MIOTPEIHOCTD TIOTPELIHOCTD TIOrpPEIIHOCTh MOTPEITHOCTh
KpynHocTs —50+0 MM, cofepkanue HUKeEN 5 %
PacyeTtHas 1,70 34,0 0,78 15,6
dakTHacCKas 1,35 26,9 0,61 12,2
Kpymrocts —10+0 MM, coaepkanue nuxens 8 %
PacuerHas 1,70 21,25 0,10 1,10
dakTuyeckas 0,90 11,25 0,10 1,10

IIpuMeneHue NUCKOBOro MpoGoOTOUpaTess MO3BOIUIO OGECNeYuTs 3HAYM-
TEJILHOE CHIDKEHUE CHCTeMATHYECKOHM, Cy4aiHOH U BEPOATHONU CUCTEMATUYECKOM
niorpemuocteil ot6opa mpob. IpouseoautensHocTs TpyZa pabOTHHUKOB, 3aHUMAKO-
UAXCst ONpoBOBaHUEM, YBEINIHIACE bostee YeM B 4 pasa, 3HAUMTENLHO YITyHIIHAUCE
yCTOBHA paGoTHL.

Anmnapar MOXeT BCTPaUBaThCs B TEXHOIOrHUECKYIO JIMHUIO JUIA 0T6opa npobel
OT MOTOKA WK OLITE BHINOJHEH B BUjIe 1a00paTOPHOM YCTaHOBKY. B 3aBUCHUMOCTH OT
HpPOU3BOAUTENBHOCTH [IPOLECCa U KPYNHOCTU onpobyemoro Marepuana (no 100 mMm)
MOXET BapbUPOBATLCS U TUIIOPA3MeEp.

Ha croco6 u ycrpoitctso nomy4eH narenr [45].

5.4. llpaBuaa Ge3omacHocTH NpH 0TOOpe NPoOG OT HEMOABHKHBIX MacC

Enunvle npasBuna 6e30nacHOCTH Ipy APoONEHUH, COPTUPOBKE, O0OTalEHHR U
OKYCKOBaHHM PYA ¥ KOHLUEHTPATOB NOJHOCTHIO PaclpOCTPAHAIOTCSA H Ha HENOABUK-
Hbie onpoOyembie Maccuesl. OHU MPeAyCMATPUBAIOT PYUHOR 0TOOP pol6 TONBKO B
YCTAHOBJIEGHHBIX TOUYKAX TEeXHOIOTHYeCKOH CXeMbl, ONPENeNIeMbIX TEXHHUECKHM Py-
KOBOAMTeENIeM opranusauuu. Mecra (mnomaaku) otbopa npod HomkHe! O6ITE yI00-
HEIMH, Ge30macHEIMH, UMETh MECTHOE OCBeleHue, UX o0OpyaoBaHue U yCTpoiicTBo
orpaxcieHuH JOMKHO OBITh OnpeeneHo npoektoM. OToop mpob ¢ HeobopyAOBaHHBIX
TOYEK 3arpeuiaercs.

Tak kax onpoSoBaHue MHHEPATEHOTO CHIPbA OCYIUECTBIAETCA U 3a MpenenaMu
oBoraturensroil GabpuKu, TO CIeAyeT PYKOBOACTBOBATECs Taroke Ilpasitamu 6e3o-
[ACHOCTH IPH Te0NOropa3BesoYHbIX U TOPHBIX padoTax.

Brinepaxxn u3 [papun 6€30macHOCTU IPU TEONOTOPa3BeNOYHbIX padoTax:

— paboThl N0 ONpPOGOBaHHI0 B IKCIUTYATALHOHHEIX, PA3BEHCYHEIX U 3a6polueH-
HEIX TOPHBIX BEIPaboTKAax, a TaKkKe B OTBaNlax oforaturensHelx habpux HeoGXoAUMO
[IPOM3BOAMTE C Pa3pelcHus JIML, OTBETCTBEHHBIX 3a TEXHUKY Oe30MacHOCTH Ha Or-
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po6yemom yuacTke, ¢ COOMOACHNEM MpaBun Ge30MacHOCTH, AEHCTBYIONIMX HA TIpen-
OpHATHY, e

— mepen HadangoM pabot no otGopy mpod B BRIPabOTKAX MUHO TEXHHYECKOrO
Hajzopa 0043aHO NPOBEPUTE YCTOHYMBOCTE KPOBINH, O0KOB (60pTOB) M 00eCmeUnTh
HpUBeAcHHE UX B 6€3011aCHOE COCTOSHME;

— sanpemaercs orbop Mpob B HesakperuleHHBIX Iypdax ¢ HEYCTOHYUBBHIMU
CTEHKaMU;

— MecTta OnpoGOBaHUA OTBAJIOB JNOJDKHEI ORITH MPEABAPHTENLHO OCMOTPEHEI
JIMLIOM TEXHUYECKOTO Haf30pa, ¥ MPUHATEL MEPBI OT BO3MOXKHEIX 0OBaOB;

~ ot6op Mpob U3 LITaMa CKBAXKUH KOJIOHKOBOTO GYPEHHU HOJDKEH BECTHCH TOJ
HabmogeHueM Oypunbilvka. 3ampelarorcst YCTaHOBKAa U CHATHe cOOpHHKa IljlaMa
npy paboTaroiieM OypOBOM CTaHKe;

— 3anpemiaercs MOATOTOBKA NPo0 B MOA3EMHBIX TOPHBIX BEIpaboTkax. B neii-
CTBYIOILMX Kapbepax MOJAroTOBKA Mpo0 JOMYCKAeTCs TOABKO B MECTaX, OTBEAEHHBIX
JUTA 9THX LieNnel TULOM TEXHHYECKOTO Ham30pa;

— MOATOTOBKA O0NbUIAX NP0l (MAaccoil B HECKOJILKO TOHH) C KPYITHBIMH KyC-
KaMU ACJUKHA IPOU3BOAMTECS HA [LIOINANKAX, OTPAKIACHHBIX 3alUTHEIMY HopTamu;

— ApobiieHye ¥ MCTHpaHue npol PyYHbIM CHOCOGOM HOMYCKAIOTCA TONBKO B
3aKPBITBIX CTYIAX;

— PY4HOE IPOCEUBAHUE U3MENBYEHHEIX P00 TOHKHO MPOU3BOIUTLC B CUTAX,
3aKPHIBAEMBIX ITOTHBIMH KPBIIIKAMU; ,

— 3alpemaeTcsa BO BpeMs paboThl APOOHIKY PeryTHpOBaTh pa3Mep BHIXONHOU
1IENH, OYUINATE APOOMIKY OT HAUIIIEH OPOIHONE MENIOYH.
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Tnasa 6
OTBOP [IPOB OT INOTOKOB
6.1. Criocofni oTGopa Npod 0T NOTOKOB

HssecTHnl aBa crocoba orbopa mpod oT MOTOKOB:

o CrIoco6 NMOMePeYHBIX CEUSHUI;

¢ C1I0cO0 MPOJONBHBIX CEYSHHIA.

Bo3MmoxHa 1 uX KOMOHHALKA — KOMOHHUPOBAHHEIH CHOCOG.

TIOTOKM OTIMYAKOTCA OT HEMOABMKHEIX MACC TEM, YTO BCE 3JIEMEHTH! WK TOY-
KU onpo0yeMoro MaccuBa JOCTYIHLL 4J1% 0TO0pa npodkL.

CymectByer npaBwio: oto0pars npo0bl OT MOTOKa BCETAa JIerye, YeM OT He-
TOIBHKHOrO MaccuBa. [TosToMy Beeraa uenecoobpazno oTouparth npobbl OT Maccu-
Ba, Korja oH B uerxenun. Ha oGoraturenpHeix pabpukax nodoi onpobyemslii Mac-
CHUB B OIIpeMIe/IeHHBIf MOMEHT BpeMeHM OO0 OTrpyxaercs, nubo 3arpyxaercs, no-
9TOMY TONBKO B KpalHe HEOOXOIMMEIX CITy-

yasgx cienyeT onpoOoBaTh HENONBIKHBIE T
MAacCHUBRI. Ananms

Oba cnocoba oTbopa npob OT MOTO- TOYETHOH 2
KOB IIMPOKO MCIOJB3YIOTCH HAa o0oraTtH-- 1 TpOGE! / \
TenbHEIX habpukax. |

Tak e, Kak W I8 HEOONBUXHBIX | s mosm —@ - AR
MAacCHUBOB, [I€HepallbHBIM HaIpaBlieHUEM
Pa3BUTHA ONPOOOBaHUA NMOTOKOB ABIAETCS HanpasieHne JsrokeHus of-
onpob6osatue 6e3 oTbopa npob (puc. 6.1). poGyemoro maccusa
B 3T0oM ciyuae onpoOyeMbiii MaccuB B Te- T
YEHUE KOHTPONBLHOrO nepuona I’ MpoXoauT
yepe3 TOYKY YCTAaHOBKM ananu3aropa I, ko- Pyc. 6.1. OnpoGozanue GoTakan

6e3 oT6opa npob

TOPEL BBINOJIHAET aHANU3 KaXaol Toded-
Hoit npoGst 2 Be3 ee orbGopa. Ilpu sToM 0GBIMHO Omeparopy Ha AuUCIUIed HepemaeTcs
pe3yNbTAT aHanu3a KaxJoH i-i ToyeyHoi npodwl o, a Taioke 06paboTaHHEIE pe3yiib-
TaThl, HATIPUMED, CPEAHEE 33 CMEHY.

6.2. Cnoco6 nonepevyHbIX cedeHmil

6.2.1. Peanuzauus cnocoba

Crioco0 nonepeyHbIX CeYeHHit COCTOUT B TOM, YTO € TIOMOMIBIO KaKoro-nubo
HHCTPYMEHTa B IIOTOKE BBIPE3aeTcs MNOIepevHas oyioca, o0pasyromas TOYEUHYIo
npoby (puc. 6.2).

Tak kax nepeceueHye MOTOKA BHITOIHAETCS HE MTHOBEHHO, TTONIOCA BHIpE3aeT-
Cst TIOZ YTIIOM (@, 3aBHCAILUM OT COOTHOIIIEHUS CKOPOCTH TIOTOKA ¥ CKOPOCTH Tepece-
KaIOIIEro MOTOK HHCTPYMEHTA.

Onpo6yeMpiil OTOK HEOTHOPOIEH KaK B IPOAOILHOM, TaK U- B NOMEPSYHOM
CEUSHHUAX.
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3a KOHTpONBHEIN mepuon I oTcekaercs N, TO4YEUHBIX mMpod, M TeM caMbiM
obecrneunsaeTcs TOCTHKEHHE OMYCTUMOM CITy9aifHOM MOrPEmHOCTH.

HeopuopoaHocTs 1n0TOKa B MOHEPeYHOM CeUeHMH HE OKa3blBaeT BAMSHHA HA
HOTPEINHOCTE, TaK Kak npoba orGupaercs oT Bcero cedeBHs notoka. CyluecTByeT
MHOTO KOHCTPYKIMH HHCTPYMEHTOB, MEpPEeCEKAaIoINX MOTOK Mmo-pasHoMy. [loatomy
HeoOXOaUMO NPOBEPSTH HPABUIBHOCTS foboro npoboorduparens. [ina atoro srons
[OTOKA [pOBEJeM NPONONBHYIO JIMHUIO f, IEPECEKAIOILYI0 BCe W300pMKEHIA ToUeY-
HBIX P0G, 1 HaliieM CyMMY OTpPE3KOB / 3a KOHTpONEHbI nepuon 7

L=l

TpapunsHeiit oTbop nmpob crnocoboM HONEpeYHBIX CEYeHHH JOIDKEH yIoBie-

TBOPATH PaBEHCTBY
L; = const.

Hupexc j cooTBeTcTBYeT: 00O MPOH3BONBHOM THHUM, NPOBEACHHOI mapain-
TENBHO MPOAOILHOR OCU IIOTOKA.

Croco6 nomnepeyHBIX ceueHuil Ipy BRIONHEHHH YKa3aHHOTO paBeHCTBa obec-
MeYHBaeT NpaBUIbHOE OMpoOOBaHHE, MOSTOMY TOBapHOE ONPOOOBAHHE BEHIMOIHAIOT
OOBIMHO TOMBKO CIT0COO0M MOMIEPEYHBIX CCICHHIT.

{ O {On iy

7, ] Toueunas npoGa 1

7. | Toueunas npoba 3

Puc. 6.2. K 06psacHenr0 oT6opa npod crioco6oM IONEPEYHBIX CEUEHRMI

HenocrarkoM 3T0ro0 crnocola ABseTcs HeOOX0IUMOCTh UCTIONB30BAHUSA KAKO-
ro-nuto npuBOAa AN ICPEMCIICHUA Hp0600T60pH01"0 yCTpOi/'ICTBa NONEPEeK MOTOKA.

6.2.2. IIpoGoombupamenu, peanu3yiouiie CROCGO HONEPEUHBIX CEUEHUT

HHCTpyMEHTHI, M03BOIAiOlMe 0TO6paTh npoby OT MOTOKA, Ha3BIBAKOTCSA MPO-
600T6UpaTenIMu.

[Ipoboorduparenu MoryT ObiTh pyqﬂme U MeXaHUYEeCKue.

Pyunvie npoboombupamenu n3BecTHH ABYX BULOB.

st oT60pa 1pod METOROM HOMEPEUHBIX CEYCHHE C OCMAHOGIEHH 020 (pquou
oT60p Npold HEMOCPEACTBEHHO € JABIKYIINXCA MEXaHU3MOB 3anpellleH) KoHBeiiepa /
ucnone3yercd paMka 2 (puc. 6.3, a), mo3BONAIOMIAs BLIEAUTD U TIEpeMeECTUTL ipoly
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B npueMHslil cocyn. Pamka nomkna Gbith BHEApPEHa B MOTOK OnpodyeMoro MarepHa-
Jia, ¥ BeCh OrpaHUYCHHEIH CTEHKAMH PaMKH Marepuan LOKeH ObITh COBUHYT ¢ KOH-
Betiepa B npody, nopu 31oM b = 3d.,. [N CPABHUTENBHO KPYIHOKYCKOBOIO MaTe-
puana 1 Iyis HEBBITONOKEHHOr0 KOHBellepa MPUMEHIOT ABE OrpaHHYHBAOLINE TIPO-
6y MeTa/UIH4ecKHe CTEeHKHU, @ MaTepuan NpoOhl BEIYEPHBIBAIOT C KOHBEEpa COBKOM.
Tak kax Marepuan HemoABIDKEH, TO B 3TOM Cllyyae pacCTOsMHUE MEXIy CTeHKaMH b
MOXET OBITH IPUHATO MeHbie: b 2 2d,,...

C uenpio UCKITIOUEHUS yparaHHbIX MPoS W MPocTo Ans GonbIlel HageKHOCTH
oTbopa NOBOJBEHO YacTo MPU py4YHOM O0TGOpe npod Todeunyio npody GopMupyIOT 13
Tpex oTcedek. TaK PEeKOMEHAYSTCs C OCTAHORJIEHHOrO KOHBeliepa ToueyHyro MNpody
thopMupOBaTh U3 TPexX uacteil (OTCEYeK), PACTIONOKEHHBIX HA PACCTOLHUM APYT OT
Opyra Ha 2-3 M And OnpejieNicHUs rpaHcocTaBa ¥ Ha 1-2 M IUid onpefeneHus BIax-
soctu. Ctpororo 060cHOBaHUA TAKOMY OTCOPY TOUEUHBIX P00 HET.

a l(ﬂn 6 3

Toueynas
npoba

Puc. 6.3. Pyunsie npoGootGuparenu:
a— 0na ombopa npobd ¢ kousetiepa; 6 — 013 ombopa apob nynsnb

Jns otbopa mpo6 Imy/ebl HCHOAB3YIOT. PYYHbIC KOBLIOBEIE NpobooTOHpaTent —
TIPOOHUKM, UMEIOIIHE MPOOOOTOOPHYHO eb { U NpobonpUeMHyY 0 eMKOCTE 2 (puc. 6.3, 8).
TIpobuuk cHabxeH pyuxoil 3.

TpeOoBaHUs K MUpHUHE IUEH, BEIHYHHE €MKOCTH M XapaKTepy HCIONb30Ba-
HHUS aHATOrUYHBI TPEOOBAHUAM K MEXaHUYECKHUM KOBIIOBEIM NPoG0OTOHpaTensM.

Pyunpie npoOHUKY AMA MBI UCIIONE3YIOT HA Neperane My bIsl.

Mexanuueckue npoboombGupameny U3BSCTHEL TPEX TUIIOB:

* KOBIIOBBIE U JIOTKOBBIE;

 CEKTOPHEIE;

« CKpenepHbIe H MaATHHKOBBIE.

Koswogvie u nomrosvie npoboombupamenu

KopuoBsrit (JI0TKOBEIH) npoGooTOHpaTtens (pUc. 6.4) COIepKUT KOBLI (JIOTOK),
nepeMelnaeMalil onepek MOTOKa Ha €ro IHepemnajge ¢ MOCTOSHHOU CKOPOCTHIO .
OrobpanHas npo0a HAKAIUTUBAETCSA B KOBIIE U [EPEeMEIIACTCS UM K MECTy pairpy3ku
WM YAANSETCS 10 NOTKY B NPOCONPHEMHYIO TEUKy HEMOCPENCTBEHHO B MpoLEcce
orbopa npodkl. KoBuI uiti JIOTOK HMepeMeHIaroTes TATOBEIM OPraHOM, BEIIOMHEHHSIM
B BUJIE LielH, TPOca UM BUHTA. B HacTosee Bpems HauGonbliee pacupocTpaHeHue
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TIONYYWITH Henu, kak-Haubonee Hapexusle. IIpo6ooTOOPHEI KOBUI 1 MYJBI € Y3-
KOH JUIMHHOH IHENBIO 9aCcTO Ha3bIBAOT HOXKOM.
Jna ofecneuenus npasuibHOro oTOOpa MPod KOBILOBBE NMpobocoTGHpaTeny
JOJDKHBL YIOBJIETBOPATS MATH TPEOOBAHMIM:
1. lupuna wenu KoBwa (10TKa) b = 3d,,.,, HO He MeHee 6 MM [6].
2. CTeHKy MEeNy NOIDKHBL OBITh BEPTUKANBLHEL U [TAPANNeNbHEL.
1{ 9, 3. inuna wenu nomkHa OuiTh GONBINE TOIIH-
HEI NIOTOK&, & €€ TOPLEBhie IPaHUIEl B MPOLECCe OT-
6opa npobbl KOMKHE! GBITH 33 TIPefenaMH MOTOKA.
4, EMKOCTE KOBIIA AO/DKHA OBITE OONBIIE BO3-~
MokHOro o6sema upobbt V> 1,25V 06, Hi1g n0TKO-
b B BOro 1npoGooTOupaTens HaKIOH NOTKa JOJDKeH ofec-
T ~ Kosm Enomx) neyusars GLICTpoe yAajeHue Marepuana npobul or
npobomnpremMHoit WeNn Tak, YTo0H YK€ 0ToOpaHHas
YacTh TOYEYHOU NpoObI He MpensTcTBOoBaNa OTOOPY
MOCIeAYIOIIUX YacTeH.
) 5. CxopocTk NepeMelICHUA Menu ¢ BepTU-
KanbHBIMH CTEHKaMM AOKHA ObITh He Gonee 0,6 m/c:
3 < 0,6 m/c.
Psan n3sectHBIX TpoGooTOupareneii HMeeT CKOPOCTs o 1 M/c.
IlaToe TpeOoBaHME MOXKET OBITH CHATO, €CIIK CBA3aTh CKOPOCTH NEpeMeLiieHUs
KOBIIA C YITIOM HAK/IOHA €ro CTEHOK O OT BEPTHKATA COOTHOIIEHUEM:

Puc. 6.4. KoBmosslit (JIOTKOBBII)
npo6ooTouparenb

’ 6= arctg—g—" .
n

3 3TOrO COOTHOMIEHUS! ClieflyeT, YTO0 MOTYT OkTh mpo6ooTOUpaTeny, y KOTO-
PBIX KOBII MOBepHYT Ha 90°, T. €. monoxed Ha GOK, HO Y Takoro mpoGooTCupaTests
CKOpPOCTH IIEPECceYeHU KOBIIOM TOTOKA U, I0JDkHA ObiTh O4YeHb Gombmoil. Taxue
npo6ooTOMpATEN H3BECTHB! U MONYYUNY Ha3BaHUe YHApHBIX.

Bce u3noxeHHBle TPeGOBAaHUS HaNpasieHbl Ha BHINONHEHHE NPHUHIKIOB IIpa~
BHIBHOrO ONpoGOBaHUA. )

Macca orGupaemoii TouedHoii PoOkI g, ABNAETC MEPBUYHON BENHIUHON, He
3aBHCALIEH OT JPYruX coobpaskeHul, KpOMe BBHIOJHEHUS NPHHLMIOB IPaBUIBHOIO
onpo6oBaHUs, U MOXKET OBITH HaiineHa 1o fopmyne

@b
9 Y

K

3necs ¢)— NpoU3BORUTENBEHOCTE KOHBEHEpa,;

b — muypuHa weny; ~

Uk — CKOPOCTH NepeMELICHUS KOBIIA.

Ipu orGope npol MyNnbIE ¢ — OGBEMHBII OTOK MYJILNLI B €NMHULLY BPEMEHH.
Torna g, OyIer u3MepATECA B enuHuaX oOnema.

TIpu or6ope Npod OT KPYNHOKYCKOBLIX MOTOKOB M OOMNBLIOH IPOM3BOUTEIb-
HOCT{ Macca TOYe4HOM pobs! MOXET OBITh HECKONBKO COTEH KUnorpaMmMoB. Koy
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(loTky) Takux npoGooTOuparteneil repeMemaloTCA Mo CHENUANbHBIM HANpaBisio-
UM (penbeaM, CTEPHKHAM), ONHPAsACh HA HHUX.

IIpo6el 00bIYHO OTOHPAOT KaK IPM NPIMOM, TaK M ITpy oOpaTHOM IepeMeLre-
HUSAX KOBLIA (JIOTKA).

CeefleHHst O BBIIyCKaeMbIX padee npoboorbuparenix (1-TUIT-OIT; 2-TUTTL-
OI1; 66 OIl-A; 67 OII-A) npuBenens B pabore [47]. Hepprie asa — ana apoOieHBIX
PYA KpyHNHOCTBIO A0 60 u 100 MM 4 npoussogurensHocTho 500 1 1200 T/4, ocTans-
HBIE — AN Mynbn ¢ pacxozom 200 u 70 M/u.

Ha puc. 6.5 npeacrasner npo6oorbuparens tuna 66 OI-A, npepHaznayeH-
HEII g 0TO0pa Ipo6 HpK HAIWYHK [ICpenajfa BEICOT HA NOTOKe mynblsl [IpoGoot-
Guparens 66 OIl-A paboTaer M0 NpUHLHIY. NOMEPEYHOro NmepeceveHus crpyu. Or-
6op 11poG OCYMIECTRIAETCS C HOMOIUBIO HOXA /, IPHKPEIIEHHOTO K KapeTke 2 U me-
PECEKAIOIIEro IOTOK MyIbIIbI IIPU MEpEMELIEHUM U3 OFHOTO KpallHero moyioxeHus B

Apyroe.

g
?

Puc. 6.5. [IpoGoorbuparens 66 OIT-A (67 OII-A):
I —wooic; 2 — kapemua; 3 — nanpasnaowjan; 4 — Kponumeino:;
3 — xoneynvie suixmovamenu; 6 —npueod; 7 — pama; 8 — 3ge3douxa

Jna yriieoboratutensHpix (abpHK BHITYCKAOT KOBINOBBIE IpobooTOHpaTenu
ITHI-10 w ITHT-12,5 mnst yroeit kpynHOCTEIO 50-300 MM M OTOKOB NpOU3BOAUTENE-
HOCTBEO 0 1500 T/u,

Cexmopnvie npoGoombupamenti

CexropHslit podoorduparens (puc. 6.6) coaepx Ut cexrop / ¢ npodonpueM-
HOH WeNnbio 2, NoBopaunBaeMoii BOKPYT BEPTHKAaNLHON ocu 3. [Ipoba o6GbIYHO He Ha-
KaruiBaeTCs, 8 OTBOAUTCA 10 Kenoly AlA KyCKOBEIX 1pos nmubo no tpybe ass npob
TIYJIBITHL. '

Jing obecnevenys npapwiIbHOTO 0TGOpa HPO6 cekTopHBie TpoGooTOHpaTeny
JOJLKHBI YIOBIIETBOPATE TPeOOBAHMAM:

1. Hiupuna wenu B Haubolee y3KOM MecCTe b 2 3dax.
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2. CTeHKM wIeNM KOJDKHEI ObITE BEPTUKANBHLI ¥ HANPaBIeHb! 110 PaauycaM K
OCH BpAIICHHUA, T

3. Hnuua wenu [, nomkua ObITh OoNble TOMLUHBI NOTOKA, 4 €€ TOPIERbIE
TpaHMLE! B IIponecce 0T60pa mpobl OMKHEI OBITE 33 PEAenaMHu [IOTOKA.

4. KoHCTpyKuus ceKTopa JokHa ofecmeduBaTh ObICTpOE yAaleHUE OTO-
6paunoif mpoodsL.

5. Ckopocrb nepeMeleHus HauGojiee IUMPOKOH 4YacTH 1HenH AO/KHA ObITh
Mmenee 0,6 M/c.

CexropHbie npo6ooTOMpaTeNH ¢ HAKIIOHHBIMH CTEHKaMU HEM3BECTHEI,

Bug menu cepxy

Toueunas
npoba

Puc. 6.6. Cextopusiit npo6ooTOMpPaTEND

Macca ToueuHoit mpobEl g,

_QB
0}

roe ¢ npousBoaUTENbHOCTh (0OBEMHBIH Pacxo/) MOTOKa;
[3 — yron Mexay creHKamH LUenH;
(O — YITIOBas CKOPOCTH TIepeMeNIeHHS [ieu.

Tak kak ® = 27n, TAe 7 — 4Uclo 06OpPOTOB CEKTOpa B €NUHUIY BPEMEHU NpPU
€ro BO3MOXKHOM HENPEPLIBHOM BPalieHUH, TO
_eB
: 2mn

Cexropsbie npobOOTOUPATENM M3rOTABIMBAIOT KaK AN IMyJdBN, TaK U JUIA
KPYNHOKYCKOBOIO MatepHana |, 6narojaps OTCYTCTBHUEO Lieny, paboratoleit B Tske-
JIBIX YCJIOBUAX, @ TAK)KE BECbMa HANEXHOM KOHCTPYKLHM, MOJYy4arOT B. HACTOsLIEE
Bpems Hauboublllee pacrpocTpaHeHHe. IIpobel oTOUPAIOT Kak MpU MPIMOM, Tak U
apd 00paTHOM NEpeMEEHIAX CEKTOPA, 4 TAKOKE IIPU ero KPyTroBOM BPallCHUU.

s yrneoGorarurelibHBIX (abpuK BEINMYCKAOTCA IHesIeBbIe MPOO00TOUpaTENH
TI-15; TH-25 u ITTHL-35 gns yeranoBku Ha TpyOONIPOBOAAX COOTBETCTREHHO
150; 250 u 350 mm. ITlupuna menu perymupyercd B npenenax 3-15 mm. Ipexycmot-
pEHBI KaK HellPEPBIBHBIN, TaK H MEPHOTHYECKUH peKUMEI paboThl.

9r

9
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CkpenepHele npoboombupamenu

Cxpenepupii npoGootOuparens (puc. 6.7) mpencrasnger coboro ckpenep [
(ckoby), mepeMelnaeMelii MoNepek NOTOKA MaTepuana Ha KOHBejiepe, KOTOpBIH 3a-
XBaThIBAET MaTepuasl ToYedHOH NpoOkl ¥ cOpachIBAET ee ¢ KOHBelepa.

Jna toro 4toGel ckpeniep 1 onpodyeMplil MaTepuan npu ordope npodel GputH
HETIOABIKHBI OTHOCUTENBHO KPYr APYTa B HAIPaBIeHUH ABHXKEHUS NEHTH KOHBelie-
pa, CKpelep MepeMelaroT oj yTIIoM @:

. Oy
¢=arcsin—.
<
TpeboBanus k CKperepHOMyY MPobooTOHpaTento:
1. Hupuna ckpenepa b 2 2dyqy.
2. CTeHKH IWIENU AOJKHBI OBITH BEPTHKAJIBHBL.
3. KoHCTpyxuus ckperepa HOJDKHA 00€CHEYHBATH OMHOE [E€PeceueHUe JI0TO-
Ka, BIUIOTh [0 OYKCTKH IIOBEPXHOCTY KOHBEHEePHOIT JISHTHI, M COPOC TOUEUHOI IPoGhI.
4. Ckpeniep JOIDKEH NepeMemarThbes o yriioM @ (cM. puc. 6.7, a).
JocTonHCTROM CKperiepHbix rpoboorbuparenceit ausercsa otbop mpob Hero-
CPERCTBEHHO ¢ JIEHTHI KOHBeitepa.

a iﬁn &
p{| A2~
] Toueanas
V. F\\\\\i —~ ToueyHas npoGa

npoda

Puc. 6.7. CkpenepHetii (a) ¥ MaATHHKOBELH (6) 1po6ooToupaTenn

Jns or6opa npod ¢ MEANEHHO NEPpeMeLIAIOMUXCs KOHBeHepoB, HafpuMep, L
orbopa npo6 KOHHEHTPATOB HOCHE BaKyyM-(QHIBTPOB, CKpEnep BBITOIHSAIOT B BHIE
nonatky (IpaAMoil CTEHKH) U MepeMelatoT NOorepeK KOHBeilepa mof yrioM ¢ = 0
¢ HeOOJIBIION CKOPOCTBIO:

Macca toueuHol npoOEL.

Ecmu 681 ¢ = 0, TO

HO C Y4ETOM @
&b 1
=8 cos Q'

1
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IosToMy xenatenbHO, 4TOGEI Yo ¢ OBIT KAK MOKHO MEHbIIE, 4 3T0 3HAYHT,
YTO CKOPOCTH MepeMelIeHUs CKpenepa JOIKHa OpITh JOCTAaTOYHO GONBIIOH MO cpap-
HEHHIO CO CKOPOCTEIO NOTOKA U, (JIeHTH! KOHBeliepa).

CyIecTBEeHHBIM HENOCTATKOM CKpenepHBIX pobooTdupareneil ABigeTcs BO3-
MOXKHOCTh 0TOOpa NPOOHI TONEKO MPU ABHXKEHHH CKpenepa B OOHOM HanpaBleHWH.
310 TpebyeT YCIOKHEHAA KOHCTPYKIUM mpoGooTOMpaTeNns Afsl XOIO0CTOro nepeMe-
LIEHUA CKpEnepa B HCXOHOE MONIOXKEHHE.

JpyruM HEROCTaTKOM SABHAETCA HeoOXOMUMOCTh CO3JIAHHS Y4acTKa KOHBeEie-
pa, Tae nedTa Obuia OBl FOPU3OHTANIBHA, B TO BpeMsA Kak MHOTHe KoHBefieps!l paboTa-
0T C JIEHTOIi, M30THYTO# B MIONEPEYROM CEYSHUH B BUAE xKenoba.

JUtst paGoThl Ha TAaKUX KOHBeHepax BHITYCKAlOT MasTHUKOBEIE NpobooTOuparen.

Maamnukogeie npoboombupamenu

MasTHukoBEIH nipoboorduparens (puc. 6.7, 6) npeacrapiier coboro ckpenep
1, nojBelICHHBIA HAJ JIEHTOH KOHBeiiepa 2 Tak, YTO OH IpM CBOEM IepeMeLleHu:
TOfIepeK TEHTHl OMUCHIBAET YTy, COOTBETCTBYIGUIYIO H3rHOy NedTHl, oTOHpaeT To-
YeuHyI0 MpoOy W cOpackiBaeT ee ¢ JieHTEl. CKOPOCTh NEPEMELIIEHUS CKPETIEPa BRICO-
Ka, a oOpaTHBIT XONOCTOM X0 ckperepa Haj MarepualoM obecreduBaeTcs Crenu-
ABHBIM HIAPHUAPHBIM MEXaHU3MOM. DTO MO3BOMUIO CO3JaTh MAasTHHUKOBBIE Npobo-
oT0MpaTeny BecbMa KOMIAKTHOM KOHCTPYKIIHH.

Beimyckarores MasaTHMKOBHIe npoboorduparenu I[IMM-12P u IIMM-16P ¢
muprHoi Kosiua oT 100 xo 600 MM s orGopa 1ipob yrieit kpymnHocTsIO f0 300 MM
Ha KOHBellepaX ¢ IPOM3BOAUTENLHOCTEIO 110 2000 T/4.

6.2.3. Cucmemyr ombopa, mpancnopmuposKu U ROO20MO6KU RPos
KyYCKOGbIX NpOOYKMO8

CoBokynHOCTE IPOBOOTOOPHBIX CPEACTB H CPEACTB MOATOTOBKY Mpod BIIOTH
II0 1abopaTOpHOIl HPOGH! MM AHATHTHYECKOM HABECKU COCTABILIET CUCTEMY.

Takue cucreMbl 0TO0pa U MOATOTOBKH NMpo6 KYCKOBEIX MPOAYKTOB, BKIIOYAKO-
mue xopmoBsle Tuna ITK mnu ckpenepusie npoboorbuparenu tuna I1IC u npoGopas-
penoyHsle MamyHel THNa MITI-150 umu MITI-300, ycTaHOBNIEHHBIE HEMOCPEICTBEH-
HO y npodootOuparert, pacpocTpaHeHsl Ha yriieoboraTuTeNnbHbIX habpukax.

JIOCTOMHCTBOM 3THX CHCTEM SIBIAETCA KOMIUICKCHOCTE OCTaBKU NMpobooTdu-
pareneit ¥ ipo6opa3nenoUYHbIX MAIIKH U, CIIeROBaTeNIbHO, NPENONPENETIEHHOCTh BCeX
omnepanuii MOArOTOBKH Mpo6. Jinsa koHKpeTHoil yrieoboraturensHoli Gabpuku onpe-
JenseTcs TEXHONOTrHdYeckas Touka oTéopa mpofel ¥ HaMeyaroTcs K YCTAHOBKE yKa-
3aHHEBIE CPEACTBRA.

Hns pynusix $abpux Takue cucreMbl COOHPAIOTCA B BHAE TEXHOMOTHYECKHX
HenoYeK U3 OTACIBHbIX eOUHU 000py0BaHuUA.

Cucremsl 0T60pa ¥ HOATOTOBKM MPo6 KyCKOBELX MPOAYKTOB MO3BONAOT OCY-
IIECTBIATE TAK Ha3blBaeMoOe rojloBHoe ompobopanue. I'onosHoe omnpobGosanue maer
BO3MOXHOCTB HONYYHTh HH(opManuro o nepepabaTeIBacMEBIX NPOMYKTaX Ha BXOxe
oboratuTensHoi dabpuky.
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B03MOXHBI CHeAYrOUIMe BapUAHTHI ONPoOOBaHMsA PyIbL:

— 1OBaroHHOE OnpoboBaHKe O MEPBHIX cTaauit npobnenHus;

- onpoGopanue IpobiieHON py st Nepe OYHKEpaMH IIIABHOIC KOpPIyca;

-- onpoboBanue ApobiieHoll pyas! nepel nonayeit ee B MENbHULLY.

Yem panbiie 1o XOLy TEXHOJIOTHYECKOro MpoHecca HavaTto onpobopaHue py-
IBI, TEM MOJIHEEe U TO4YHee MOXeT ObITh coOpaHa uHGOPMAUUI ¥ TEM LUKHPE BO3MOXK-
HOCTH IO ynpaBieHuro Ha (abpuke. Pannee onpoboBaHue B Havyale mpolecca Ho-
3BOJISET APOOUTH, CKIANMPOBATE M HANPaBIATh Ha oboramieHue pyny C yuyeToOM ee
KauecTBa.

OnHaKo 4YeM paHpllle [0 X0y Tex-

HONOTUMECKOro HpoLecca HavaTo onpobo- %T 1

BaHHe, TEM TPYAHEe ero OCYLUECTBIATH,

AIpeXKIe BCEro, B CBA3K C PE3KHM BO3pac- 2
TaHWEM KPYMHOCTH OHpoOyeMoro Mare- 3‘\
puana, MOIIHOCTH OnpofyeMBIX MOTOKOB 4
6o HeoOxomUMOCTEIO 0TGOpa pobEl OT \/\/‘/—’// 5
fONBIIOTO YUCNa OTAENbHBIX TPAHCIOPT-
ubeXx emkocred. ITostomy Ha momaeito-
eM GOMBIIMHCTBE PYAHBIX 000TaTHTENb-
HBIX (abpuk ronoBHoe onpoboBaHUE Kyc-
KOBBIX MATEPUANOR OTCYTCTBYET.

9
Cucremb! 411 0T60pa U NOATOTOBKH - - (E—I/w

npo6 KPYNHOKYCKOBEIX IIPOAYKTOB CO3- o

JAF0TCA W BHEAPAOTCA TaM, rae onpobo- \ V 11
T

BaHHE MEJIKOKYCKOBBIX IPOXYKTOB JHGO Ocratox 12

yJbIBI HEBO3MOXHO [JaBHEIM 0OpazoM =

MOTOMY, 4TQ € HEKOTOPOro MOMCHTA 110-
TOK pyAabl CTAHOBUTCA - HEUOCHTUYHBIM

Puc. 6.8. Cxema o16opa U MOATOTOBKH 1IPod
acGecToBoit pynpL:

BXOJ(HOMY MOTOKY py[ibi Ha habpHKe.

Tax, Ha acGecToOGOraTUTENBHBIX
thabpuxax u3BneueHue acOecta HAYMHAET-
csi ye npu kpynsoct 130 MM, B CBA3U C

| —konsetiep; 2 — npoboombupamens;

3 — kougetiep Ona npobet; 4 — OyHkep;
5 — anexmposubpayuoHHsli Numamens;

6, 8 — ugexosere dpobunxu 175 x250;

7, 9 — cexmopnuili cokpamumens;
10— npuemnetii cocyd 0ns npodei;
11 — 6ynkep ona ocmamxa; 12 — konseiiep
017 YOaneHus oCmamxkos npooboi

4yeM CraHIMU 0T00pa U NOATOTOBKU MPOb
YCTAHABTIMBAKOT AN OlpobOBAHUS PYABI
kpynHocteio 130 MM (puc. 6.8). Otobpan-
Has 3a OJHO OTCeKaHue Mpoda Maccoi
400 Kr JIEHTOYHBIM KOHBEHEPOM HOJAETCS B MPOMEXKYTOUHBINA OYHKEp, U3 KOTOPOTO
JNEKTPOBHOPALHOHHBIM TUTATENEM [TOAAETCA B LEKOBYIO APOBWIKY, IIOCIE KOTOPOil
YCTaHOBJIEH CEKTOPHBIN cokpaTuTenb. Iocie BTOpoil cragun npobneHus CEKTOPHEIM
COKpPaTUTEb BblIENAET ToYeunyto npody Maccoii 12 kr. Toueuynsie 1poOkl HaKamH-~
BaroTcs B cOOpHUKE npolet, 00pa3ys B Hem 00beAMHEHHYIO (CMEHHY0) PO6Y.
Heo0xoaumocTs chcTeMbl 0TOOPA M NMOAFOTOBKY P00 KPYMHOKYCKOBBIX IPO-
AYKTOB BO3PACTAET NPH KUCHONB30BAHUM Pa3BUTHIX cxeM oboraurenus. Ha dabpukax,
0GoralarIHdX MHHEPanst ¢ GONBHION IUIOTHOCTEIO (30710TO, KACCHTEPHT, TAHTANo-
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KOJXYMOUT H T. I1.), BO3MOXKHO H3MEHEHHE COCTaBa Pyl YK€ Ha CTAJMAX ee MoIro-
TOBKYU: W3Menb4eHue, kiaccubukauws. Ha dabpukax, o00Oraliaolux MUHEPAILI,
CKIJIOHHBIE K OIITAMOBAHHUIO, BO3MOXKHO H3MEHEHUEe COCTaBa pyabl NPH IPOMEBIBKE €€
nu6o 1Ipy yAaieHu! MbUTH.

B HacTosLee BpeMs pellialolliee 3HaYEHHE MPUAAETCSA PA3BUTHUIO onepanuii py-
JIONIOJIrOTOBKM, HauYMHAIOWKMX oboraienue pyael 00mbMION KPYyNHOCTH, & UMEHHO:
COPTHPOBKE, I'POXOYEHHIO, W30HpaTensHOMY Jpobnenuto. CleNoBaTeNbHO, MONYYaT
PaclpoCTpaHEHNE CHCTEMBI ONPOOOBAHUS KPYITHOKY CKOBEIX MATEPHATIOB.

6.2.4. Cucmemol oméopa u MpancnoOpmMuposKy npod nyabhsi

Ot60op npob mynblbl MKPOKO PacpocTpaHeH Ha OONbIIYHCTBE 00OraTUTENb-
Heix Gadpuk. 31O CBA3aHO, MPEKHE BCEro, ¢ MUPOKUM PACHPOCTPaHEHUEM MOKPBIX
MPOLECCOB O0OTameHns U ¢ AOMYIIEHHEM BO3MOXHOCTH OMpPOOOBaHMA FONOBHOIO
NOTOKA PyXsE JIM00 Ha CITMBE MENBHULE, MO0 Ha ciuBe KiaccudukaTopa.

JoctouncTBoM onpoOOBaHUs MYJIBIEL ABIACTCS TAKOKe M MAKCUMAIbHO MOT-
Has HOJIrOTOBKA TY/IBN00OPAa3HEIX MPOAYKTOB AJA aHAIKM3A, YTO YNPOLIAeT U oThop,
M HOArOTOBKY MPob.

Ot6op npob mynerooGpasHEIX HPOXYKTOB 0OOTallleHUs NMPOM3BOAMTCA B OC-
HOBHOM Ha TOPH3OHTAILHBEIX HMNH BEPTHUKANBHBIX Iepenagax u3 Tpyd - xenobos,
TPAHCTIOPTUPYIOLIMX MY IBIY.

TpeboBanus npu opraHusauyud NpoGooTdopa Cremyroue: BOIMOXHOCTE Ha-
OJHOZICHHA 33 COCTOSIHHEM IHTAIOLIETO xKer00a, Meperpy304Horo AMmuKa U mpobonpu-
eMHOro ycrpoiicrsa. JKenol HomKeH HOIBOANTS My JbITy K Nepernagy 0e3 3aBHXpeHuit U
6prisr. Bo Bpems nay3 MexIy OTCEYKaMH MMOATEKY WM Kaflld IyJbIibl HE JOTDKHEL [1O-
najaTh HA Ha MPOOOOTCEKAIOHIMA HOX, HH B ILIENb MPOGONPUEMHOrC YCTPOHCTBA.
BecbMa BaKHBIM ABIIAETCA [IPABUILHOE PELIICHHE Y3/1a YCTAHOBKH NpobooTOuparens.

Ha puc. 6.9 nokazas mpuMep YCTAaHOBKH NpoOOOTOUpAaTENs Ha FOPU3OHTAIb-
HOM Y4acTKe ITOTOKa IyNbAsl. Ilpo6oorbupatens I ¢ npo60OTCEKATENLHBIM HOXKOM 2
YCTaHABIUBAETCA HA ONPEICIeHHOM PACCTOSHUN OT NOABOJAMIErO MYJNBITY KOPOTKO-
ro xenoba 3, mmpuHa kotoporo Ha 150 MM MeHbIIE XOAA HOXA. Y CHOKOEHHEI B
6ydeproil KopoOke J cTeHKoill 6 NOTOK ITyINbIbEI MIPOXOAUT HO xenoby 3 u momapaer
B pacrpelenuTenbHyo KOpoOKy, OTKyna depe3 HarpyOOK HampapideTcs Ha Aalb-
Helimue onepanuu. Ilpoba, orceueHHas HOXOM 2, IINAHTOM 4 HAIPaBIAETC B COCY/
JAns opoGEL.

Ecnu nyJela K IMyHKTY OIpoOOBaHMs HOAAeTCA TOMBKO CaMoTeKkoM, Oydepnas
KopoOKa 5 He W3roTABIUBAETCS, a IyILIIONPOBO/ COMPSracTcs HEMOCPENCTBEHHO C
sxenoboM 3.

Vcranoeka npoGoorOuparesieit ApyraX THNOB OTJMYAETCA OT OIMCAHHOM
b crnocofoM KpemneHus npoGooTceKaTens, y3el Iepenaa MyNblbl 0CTaercs
MPaKTHIECKU TOCTOSHHBIM. .

Bo MHOTHX CIy4asX, KOTH& OpraHu3alidd JOCTATOMHBIX NEpenanoB IMyNbIIE!
HEBO3MOXKHA, d TAIOKE NPH SNU30JMYECKOM . ONPOOOBAaHMM KAKUX-TA0O MPOXYKTOB
UM [PH. FeHepanbHOM onpoboBaHuu, YCTaHOBKE aBTOMaTH4ecKuX npoboordupare-
neil Heneecoo6pasHa, 0TO0p MPoG OCYLIECTRIAETCA BPYIHYIO.
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Ilpn opranmsanuu pyuyHoro otGopa
po6 HeoOXOMMMO BHIMONHEHUE CIEAYIOIIHX
063aTeNbHBIX TPABUN:

— JUIA K@KJIOTO MPOIYKTA CIEAyeT Bhl-
JENUTh OTACNbHEIE NPOOHUKY, COKPATHTENH,
npobornpueMHsle KOpoOKu, Benpa U mnpouuit
BCIOMOraTelbHbIH HHBEHTApb;

— TOYeyHble NPOOBl JKOJKHBI OTGH-
paThCcs Hepe3 CTPOro OAMHAKOBBIE MpOMe-
HKYTKU BPEMEHH;

— IIpH NONEPEYHOM cedyeHHH onpoldye-
MOro HOTOKA MPOOHHK JOMKEH IepeceKaTh IIpoGa
BECh MOTOK Tak, 4ToOBI CTPys OecmpensrcT-
BEHHO MpPOXOJuIa B HPOOHUK U HE BbIILIE-
CKHBANach U3 HETO;

— CKOPOCTh MEPECceUSHHs OTOKA mpod-
HUKOM, HANPaBJIeHUE ¥ YKCIIO MPUEMOB IepeceHeHUs NOIDKHEL OBITE OMUMHAKOBBI JUIA
BCEX TOYEYHKIX MPo0 B TeueHHe BCEro rieprona otéopa obbeaUHEeHHOH MPOGHl Hesa-
BHCHMO OT HepaBHOMepHOCTEH TIOTOKA H H3MEHEHHS €70 TIPON3BOAUTEIEHOCTH;

— nocne oTéopa KaxAoM ToOueuHOH npoObl NPOOHUK HOMKEeH OBITh BBIMBIT H
XPAHUTHCA B OIIPOKUHYTOM COCTOSHHUMU.

KadecTBeHHOE ynpaBieHue NPOLECCOM BO3MONKHO IIpH HAMMYUMH MHQOpMaLUK
0 MHOTUX MPOAYKTaX, TOYKH 0TOOpa KOTOPBIX PAaclONOXKEHBI B PAa3NAYHbIX, KaK Ipa-
BUIO, YAAIEHHBIX APYr OT Jpyra mectax ¢abpuxu. [Ipu sTom Heobxomumo obecne-
YUTE MMHUMAITBHBIE 3aMa3fblBaHHA B ONPEAENCHHN CONEpKaHU METAIIoOB IMOCHne
orbopa 1npo6. Takum ofpazom, coBpeMeHHas MOCTAHOBKA 3aJa4yd ONTHMAIbHOTO
YIPaBIEHUA TEXHONOIHYECKIMY TIpOLeccaMul oborameHus TpedyeT pelleHus BOIpo-
ca OJHOBPEMEHHOro O0TOOpa MPENCTaBUTENBHEIX TIPOO B pasNnUYHBIX TOUKAX CXEMEI,
OBICTPOil JOCTABKH UX K PEHTICHOCHEKTPANBHOMY AHANU3ATOPY, HEMPOXOIKUTE b
HOU MOATOTOBKY K aHaMU3Y U SKCIPECCHOTO aHaTH3a I1po0b.

CucreMa’ onepaTHBHOrO onpodosaHus obecreunBaer 0TOOpP, NOCTABKY U MOM-
FOTOBKY IPOOH! MyJIbIEI METOROM COKPAIlIEHUS U BKJIOHaeT B ce0d CeAyroLIMe y3-
nbl: mpoBooTbuparens A otbopa pod OT TEXHONOTHIECKUX NMPOLYKTOB; CTAHIHIO
HAKOIUTEHUS M OTMPaBKY TPob; TPyOORPOBOA IUis TpaHcHopTa mpol; ycrpoiicTea
npueMa 1 COKpaleHus npod; nyNbT AUCTAHNUOHHOIO MPOrPaAMMHOTO YIIPaBJICHUS.

TpeGopanus, HpeapsABIseMble K aBTOMAaTHYECKUM CHCTEMAaM ONEPATHBHOrO
onpoOoBaHKs MO UBETHOH MeTAILTYpruu, pernamedtuposanst OCT 48-5-75 (Metonpt
ONEPaTUBHOIO TEXHOJOMHUYECKOTO OMNPOOOBaHUA PYH U NMPOAYKTOB ODOTAIUEHHA. —
M.: Munugetmer CCCP, 1975):

— oToOpaHHble MPoGOOTOUpaTENeM TOUYEUHEIE MPOOH! MYJILIEI CAMOTEKOM 10~
CTYNAaOT B CTAHLHK HAKOIUICHUSA, KOTOPHIE OAHOBPEMEHHO ABIAIOTCA CTAHIIUAMH OT-
[paBKu 11poo; : “

— TPAHCHOPTUPOBAaHUE MPOO MYNBABI MOYKET NPOH3BOAUTECA C MOMOMIBIO CHKa~
TOrO BO3JYXa 110 TPyOONpPOBOaaM B BUIE «MYIILIIOBOH MPOOKHY;

Puc. 6.9. Ycranoska npobootGupareneit
€ HOTEPEIHBIM 0T00POM IPOOEHI
B [IOTOKE [Ty JIBIIBL
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— HeoOXOZMMBIM YCIOBMEM ITHEBMOTpaHCTIOpTa fIpOOBI ITYNBIBI SBIIAETCA
o6ecrieueHre HEeNpPePEIBHON «IyNBIOBOM NPOGKM) NPU CKOPOCTH €€ IepeMeIleH s
10 M/c 1 naBnenun cxartoro eosayxa 0,5-0,6 MIla;

— CTaHUMUA MpHeMa Ipod pPacHoiaraeTcs, KaKk MPaBHiIo, B HEMOCPEACTBEHHOI
Onm3ocTy OT 3Kcmpecc-nalopaTopud ¥ $YHKUMOHANBHO CBS3aHa C yCTpoicTBaMu
UL COKpaleHus npo6.

Toueuynsie npoSB MOTYT OTOMPATECA NPHU STOM OGBIYHBHIMH NpoGooT6Hpa-
Tenamu (cM. puc. 6.9), 0oqHAKO MPUMEHAIOTCS U MECTHbIEC CIelHUaIu3UPOBaHHEIE
BAPHAHTEI.

Caxartelit BO3RYX
IpoGa

Coxparurens

Crannus
06e3BOKUBAHKAL
mi6o nepexadxa
npoO6EI My BB

B aHAMM3ATOP

Puc. 6.10. Cxema oqHON nuHAY OPOOOBAHUSA ITy TBIEI
€ JOCTaBKOM NPOGH CXKATHIM BO3NYXOM

ToueyHsle TPOOH HOCTYNAIOT MO TMOKOMY IUIAHIY B HAKOMUTENLHYIO €M-
KOCTB, KOTOpast OXHOBPEMEHHO sABiisiercs U npoboornpaBHOil cranuueit (puc. 6.10).
[IpoGa HakannUBaeTCA B HIKHEH YaCTH HAKOIMTENBHON EMKOCTH, IIPH 3TOM HpoucC-
xoaut Qusnueckoe ycpeanenue npoosl. OTNpaBKa mpoGbl MPOUCXOAUT II0 3aJaHHOMH
nporpamMMe (1o cursany ot 6510Ka ynpasiieHus). B HaKOIHTENbHYIO EMKOCTH ITOCTY-
naeT BoJa J0 nepenusa (00beM 6 1), KOTOPas TPAHCIOPTUPYETCA BCIEA 38 KIyJIbO-
BOM poOKOiD» M OCYIMIECTBIIET IPOMBIBKY TPyOOIIPOBONOB M HAKOMUTENEHOI eMKO-
CTH M TipeJOTBpANIAET 3arpa3HeHde Mocaeayomux npob. Ilpu cpabarsiBanun MeM-
OparHOro BeHTHIA | B HAKONUTENBLHYIO eMKOCTE 4 IIOJlaeTcA BO3AYX MO/, JapieHueM
0,6 MIla, KOTOpEIA 3aKphiBaeT KmamaHbl 2, 3 myNbOBl U BOIBIL, U Npoba B BUZe
«IyNBIOBOH npoOKu» TpaHCTOPTUpYETCs 1o Tpybam nuameTpom 15 MM co ckopo-
cTeio 8-12 M/c B 3KCpecc-naboparopuio. B HacTosilee BpeMa KCIONE3YIOT IAPHKO-
BBIE KiIamaHel 2 1 3. )

Tlotepu npo® mynbibl HeBemUKU (10 6 %), HpUYeM, KaK HOKa3bIBAKOT UCCIIe-
JIOBAHMs, COCTAaBBI OCTATKA U UCXOJHOM NPOObI HOCHTHUHBL.

Tlocne cokparueHus npoOkl MOCTYNAIOT B PEHTTEHOCTIEKTPANBHEIA aHAIU3aTOP.

AQO «YpanapToMaTuKa HHXUHUPHHTY MPOBOAUT TPOEKTHPOBAHUE, HU3TOTOB-
JieHUEe W BHEAPEHUE aBTOMATH3UPOBAHHBIX CHCTEM aHANUTHYECKOro KouTpoms. [le-
PHOIHYHOCTE aHanu3a B Takux cucreMax 0,25 u 0,5 yaca, yucno To4eqHsix npod Ha
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untepsaie 0,25 yaca ot | mo 7 4 Ha unTepBane 0,5 uyaca — ot 3 mo 15; o6bem TpaHe-
HOPTHPYeMoit poOsr 6 11 Ha paccToAHue Ko 250 M.

Cucrema paGoTtaer ¢ ananusaropom AP-31H, uMeromuM 15 npoTouHbIX u3Me-
PHTENBHBIX KIOBET, IO KOTOPBIM MPOTEKAIOT HOCIEAOBATENBHO aHAIN3HPYEMBIE MIPO-
6pi. OcHoBnas annaparypsas norpeumsocts 0,4 % fnpu npenene oCHApYKEHUA 7€~
menTos 0,05-0,001 %.

6.2.5. Ipoboomobupamenu, omouparue npody cnocobom
nonepeynbIx cedenuil ¢ OMOONKoI MoueuHbIX nPos Manoi maccel

Orpanuyenye b 2 3dy,,, Ha mupuHy npodooTOupareneil KOBMIOBOro TUNA Hpe-
JIOTpeReNseT Maccy ToueuHoi npo6el. Ha GONBIIMX HOTOKAX MacChl TOYEUHBIX MPod
CTAaHOBATCS HEeIpHeMIeMO OOIBIIMU.

TIpoGooTOupareny ¢ akTHBHBIM BO3JeHCTBHEM Ha KyCKH NMO3BOJLIOT CHATH Or-
panuuenue b 2 3dy,,. TIpoGooTOuparolue KPOMKY TIPU 3TOM IOJDKHBL OBITH PExy-
muMH. B 3TOM cityuae Her HeoOXomumocT cBoOOJHOTO BXOAa KYCKOB B IIENb IpO-
BootGuparens, u oHa MoxeT ObITh MOGOH (kak yroaHo mManoit) mmpusst. [Ipobnema
HpY 3TOM — oBecnedeHne yCIOBHH TAKOTO MPOMUTUBAHUS MONOCK], KOTOpPas yIOBIE-
TBOpsUIa OBl TpeGOBaHUAM MOMEPEYHOro otTdopa npod, T. €. uMena 6bl NOCTOAHHYIO
mupuHy. TaKk KaK KyCKd MaTepuana HaxXONATC B IBHKECHUM, BHITIONHUTE 3TO Tpebo-
BaHue Herpocto. [losroMy mepBEIe MpoboOTOUpATENH TAKOTO THIIA CTANHU [TPUMEHATE
npy onpoGOBaHUM YA, KOTOPHIA SBJISETCA CPABHUTENHHO MATKUM MATEpHAnoM, U
Kperocrs MOPOAsI TAKOBA, 4TO OTOOHHEIE (peKyHe) KPOMKH IPoGooTOOpHOMH ey
B COCTOAHUM OTOUBATH H KYCKU MOPOMBL.

K npo6oorbupareiM, OCHOBaHHBIM HA MCIIOIE30BAHHHE CTIOc00a HOMEPEYHBIX
CeUYCHUI ¢ aKTMBHEIM BO3JCHCTBMEM Ha KyCKd, OTHOcUTCA OapoBbiii mpoboorbupa-
Tellb, PACCYUMTAHHLINA Ha Gobluue NoTOKM yrist (40 5 ThiC. T/4). bapoBblil pobooT-
fuparenr orbupaer npoby OTCEKaHMEM MEJIKMX U YACTHYHBIM CKAaNbIBRHHEM MM
Cpe30M KPYIHBIX KYCKOB. DTO MO3BONAET OTOMPATH OT CTONb MOIHMHBIX ITOTOKOB €
KyCcKaMit KpymHocTbio 10 300 MM Toueunsle 1poOsl Maccoii 17,1-51,1 kr. CpaBru-
TeJIbHBIC UCHIBITAHUA OapoBOro mpodoorduparens ¢ TPaTULMOHHEIM OTOOPOM MOKa-
32IM OTCYTCTBHE CHCTEMATUYECKOM TIOTPEIHOCTH.

ObuM TeXHUIECKUM pellleHHeM NMpPoGooTOupaTens, OCYIUECTRISIOMEro Orl-
TUMANBHBIA IPOGOOTOOP, ABIAETCH KOHCTPYKLUS, COBMEIIAFONIAs KOBLUOBHIA 11po6o-
otbuparens ¥ NpoGOOTGONHBIM HHCTPYMEHT, pa3sMelleHHBI B Liend ApoGootOu-
patoutero snemenTa (B 4aCTHOCTH, KoBLia npobootduparess). I1poGooTOoiinblil HH-
CTPYMEHT B HpOUecce paspyLIeHHs KyCKOB onpodyeMoro MaTepuana oT6MBaeT KycKu
TpebGyemoit Macchl. Takas KOHCTPYKUMS MO3BOJIAET OTOMpaTs Npoby HeoOXoHUMOMH
KPYNHOCTH ¥ MACCHI, TAK KAK KPYITHOCTH YacTHL, TOCTYNalonmx B npoby, onpexnens-
€TCA TONBKO pasMepaMu npoOo0TOOMHOr0 HHCTPYMEHTa, a8 Macca mpobhl — CKOpo-
CTEIO. [IepecedeHys KOBIIOM [OTOKa Marepuana. VcknmoueHue onepanym CoKpalie-
HUA IpoGBl MO3BOAET CHU3UTH CYYaliHy0 MOrPEIHOCTE Pe3yNbTaTa onpoboBaHusL.
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6.3. Crioco6 npoOIbHBIX cedeHumil

6.3.1. Peanusayus cnocooa

Cnoco6 npononpHbIX cedyeHuii npu oTdope rpod OT MOTOKOB COCTOMT B TOM
{puc. 6.11, @), 4TO M3 NOTOKA BBHIPE3IALTCH NPOAOALHAT NIONOCKA MATEPUana, COCTaB-
astroias npoly. Tpu 3TOM MONOCKa B TeYEHUE KOHTPOIBHOIO MEPHOIa MOXKET ObITh
KaK HEIPepbIBHOI, TaK U NPEepHIBUCTOMH.

B rmomepeyHoM ceueHUH MOMOCKA MOMKET TiepeceKaTh BCE CEUEHUE IMOTOKA
(puc. 6.11, 6), moxxeT umeTs Hebonemoe ceueHue (puc. 6.11, ¢). Ilocnennee xapak-
TEPHO AJI aBTOMATUYECKUX aHANN3ATOPOB MAcCOBOH JOJM B MOTOKAX.

Crioco6 npoFONBHBIX CEeYeHH HMeeT OHO 0OJbIIOE AOCTOWHCTBO: HET HEOO-
XOAUMOCTH TepeMemathk npodoorduparens. Ilpoda orbupaetcs 3a cyeT mepemenie-
HUA Marepuaia B OTOKE MO KOHBeHepy umu TpyOonpoeony. Ecmu ucnone3yercs aB-
TOMATHYECKUI aHAIM3ATOp MaTepyalia B MOTOKe, TO npoba He oTOHpaercs, a BbiAe-
JIAETCA 4yBCTBUTENBHLIM IIOJIEM aHAIU3aTOpa C COXpaHEHHeM BCeX OCOOeHHOCTEH
crioco6a IMPOomOIBLHBIX CeUeHMUI.

OT0 MOCTOUHCTBO NPEROTPENETUIIO MOMBITKH HCHONTB30BAaHUA crocofa Mpo-
JIONBHBIX CedeHHil MpU OTCYTCTBUM TpodooTOupareneit, oToupaomux npody Mero-
JIOM [roflepednbix cedeHuif. Ho 3ToT crmoco6 okazames (akTHYeCKH €AUHCTBEHHBIM
TpY peanu3aliy BCeX BapHAHTOB MCHOJIB30BAHUS AHANK3ATOPOB MaTEpUaa B [10TO~
ke. Ham ne M3BeCTHE! Cily4au NepeMeIieHUs aTYUKOB NONepeK MOTOKA, XOTS UMeH-
HO TaKO€ pellicHHe MO3BOJIHIO0 OBl UCIONB30BATh MX IJIA TaK Ha3bIBAEMOrO TOBAPHO-
ro onpoBoBaHus, KOTOPOE 110 ONPEACNEHUIO AOKHO ObITh IPABUNBHEIM.

Tak xak npo6a orbupaercs B TeUeHUE KOHTPONBHOTO NEPUOMA HEIPEephIBHO,
OTHaxaer HeOOXOAUMOCTh PacueTa YhcHa TOYeyHsix npob. DopmansHo N, = oo, Ho
€CITY MPOUCXOIMT NMPEPBIBUCTHI 0TOOP MPod, TO HEOOXOAUMO PACCUUTATE YHUCIIO TO-
YeqHEIX P06 (YHCTIo MpepheIBaHuUil) MO H3BECTHOI yixxe dopmyIe:

Ipu 5ToM S2 HOMKHO GBITH HAWIEHO AT CPEAHUX 3HAUSHUIE MacCOBOM TOMH

JULA OJIHOM nopmy orGopa (M3MepeHns), U BeIUYUHA ST2 JomxkHA OBITH MEHbBLIE, YEM

DpHHUMaeMad K pacdeTy IpH METOAe nonepeqHrlx cedenui. [losTomy MoxkHO npu-
3HATh WX PaBHBIMU. HacTo uucno IV, IpH NpephIBUCTOM 0TOOpE MPOd METONOM MHpo-
JIONBHBIX CeyeHWd HAa3HAYAr0T UCXO0J( U3 BOBMOJKHOCTEH aHanu3aTopa. Tak, BO MHO-
rMX MHOTOKaHAITBHBIX aHANU3aTOpaX MHTEPBAN MEXKAY U3MEPEHHsAMU Ha3HayeH, Ha-
mpuMep, 15 MUHYT. 3T0 3HAYMT, 9T0 Gonbine YeM 4 npoOBl B Yac Takoil aHAU3aTop
He onpodyer.

IpuHUMNHANEHBIM HEJOCTATKOM CHOC0o0a NpoNONEHBIX CEYEHHUH ABIACTCA He-
BO3MOKHOCTb TapaHTHPOBATh OTCYTCTBUE CHUCTEMATMYECKOH MOrpeliHOCTH orpobo-
BaHMA. DTO 3HAYHUT, YTO CHOCOO NPOAONBHBIX CEYCHUI HE MOXET OBITh PU3HAH TIpa-
BWIBLHBIM, 2 IOTOMY HENPHEMIEM IIPH TOBAPHOM OnpobOBaHUY.
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Puc. 6.11. Crioco6 NpomoNbHBIX CeYEHHIL:
nonoJceHue Mamepuana npobet 6006 NOMOKA NPU HENPEPLIGHOM U NPEP6IBUCIOM ombope npodst
fa); ceuenve nomoxa ¢ yrazaxuem ombupaeMo20 Mamepuana ¢ NOAHLIM nepeceyeHueM nomoxa (6)
U C HENONHBIM NepecedeHeM nomoxa ()

HeilicTBHTENRHO, MaTepyan B M06oM notoke cerperuporad. [1oTok HeoaHOpO-
JIeH KaK TI0 BEICOTE, TAK M B FOPU3OHTAIFHOM HamnpaBneHuH. Matepuan HH OfHO# U3
BBIIENAEMBIX B MPo0y monoc He OyneT HMETh CPEIHIOI MAacCOBYKO JOJIKO BCETO Ce-
geHus 1oToKa. OCOOCHHO, ecy MON0Ca BEIACIACTCSA TPU HEIONHOM HepecedeHHH
noroka (cM. pc. 6.11, 6). A umenHo Takol npobooTGOp OCYIIECTBAAETC P HC-
HOJIB30BAHUY PEHTTCHO(IIOOPECUEHTHBIX aHANM3ATOPOB KAK C MOrPYKHBIMH B
OyNILIY WM PACHONOXKEHHBIMH Haj KOHBeHepaMu JaTyvkamu, Tak M 1upu orbope
po6 MyJBOEL ¢ TOMOLIBIO TPOOOOTOOPHEIX TPYOOK.

Jaxe npu UCHONB30BaHHK aHAIIH3ATOPOB, YyBCTBUTENIHHOE TOJIe KOTOPBIX 0X-
BaTHIRACT MOMHOCTHIO TOTOK B €r0 [OHNEPEYHOM CEYSHUHM, B YaCTHOCTH MarHMTOMET-
pa MB-5, noka3zaHo, 4T0 BCJEACTBUE HEOAHOPOTHOCTH MAarHUTHOIO MOTOKA BEIUYH-
HA CUTHAITA 33BHCHUT OT TOJIIIMHBL CIIOS PyAbl HEJMHEHHO U NPy GONBIIHNX BETHYMHAX
TOJLIMHBI TIOTOKA «BBIXOJUT Ha HAckIeHuey [48].

TIpu ot6ope mpod crnocofoM MpOAONEHBIX CeYeHUI IIPUMEHAIOT IBa BapUaHTa
0160pa, NO3BOJIOIUX CYUTATH STOT HEAOCTATOK HECYIHECTBEHHEBIM:

I. TypOynuzamus mMatepuana B Touke oTéopa (aHanu3a) podul. IT0 BO3MOXK-
HO s mynsn. TypOynusaius JOCTHTACTCS YCTAHOBKOH MEPEropojoK B IMOTOKE
IMyNBIEL, B TOM YHCIE HENOCPEACTBEHHO B H3MEPHUTENBHOI sueiike, Wil yCTaHOBKON
npobooTOOpHOR TPyOKU MM JaTYUKA TOCHE Kakoro-nubo TypOynusaropa, Halpu-
Mep, Hacoca. &

2. Otbop npobrl B HECKONBKUX CEYEHHAX HIH TOYKaX MOTOKa TakuM 00pazoM,
4yT0OB! BO3MOMKHBIE OTKIOHEHUS OT CPEHEro 3HAUYCHU MAaCcCOBOM KoM ObUIM pasHO-
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HanpaBlIeHHBIMH, HANpUMep, B BepXHell M HibkHeH anbo B JeBOi M MpaBoi 9acTsx
HIOTOKA # T. 1.

Takue pelmeHus No3BOMAMIOT UCHONB30RATh CHOCOG MPORONBHBIX CeueHuit rpu
onpoboBaHUM, HO OHK BCE JKE€ HE rapaHTUPYHOT NPAaBUIILHOCTE ONpoGOBaHUA.

K ncnonp30BaHuIO c1ocoGa MPORONBHEIX CEUEHU MBITAFOTCA O0paTUTLCA, KO-
ria Heo0XoauMo onpoboBaTh QoNblike OTOKU HYNBI ¢ IPOU3BOJUTEIBHOCTEIO 60-
nee 1000 v/u.

Ha MuxaiinoBckom I'OKe [49] Gbuta mpoBe/ieHs! HCNBITAHUA ABYX TIPpo60oTOuU-
parteneil: ¢ MONEPEYHEIM CEYEHUEM MOTOKA U ¢ MPONONIBHEIM OTOOPOM TPOGH IECTEIO
TI0JIOCaMH ITyJIBIIEI, IOKA3aBIIME, YTO MOXHO HOOUTHCA Hemmoxoro cootBercTsus (1,64
U 1,68 %) npob npu cyuaifHBIX OTHOCUTENBHBIX PACXOXIEHUAX TI0 MATHUTHOMY JKere-
3y +17 % u nipu abCOMOTHOM 3HAYECHHH MACCOBOH HOMU MarHUTHOTO xenesa 1,66 %.

Ha »TOM K€ ITOTOKE XBOCTOB H3y4anoch PacciOeHUE MyJIBIB B JIOTKE. BBUTH
otoOpauds po0EI U3 BepXHEH 1 HIDKHEH YacTeil 0ToKa, IOKa3aBINye CyLIeCTBEHHOE
pasnuyue 3THX 4acteil noToka (Tabn. 6.1).

Tabmuua 6.1
Pe3yabTaThl onpoGoBaHUS PA3IMYHBIX YacTel HOTOKA
MaccoBas J0jid MaTHUTHOTO Xkene3a, % .
Homep B Ipo6ax, oTOMpaeMbIx
npoGr B BEPXHEI 9aCTH HOTOKA B HIDKHEH 4acTy TIOTOKa OJIHOBPEMEHHO B IIITH
. TOYKAX I10 BEICOTE IOTOKA

1 1,9 2,4 2,2
2 2,1 3,0 2,5
3 . 3,2 8,9 6,3
4 23 9,2 5,4
Cpennee 24 5,9 4,1

JONOMHUTENBHEI HEAOCTATOK CTHoco0a MPOAONBHBIX CEYEHUH CBS3aH C HC-
TIONB30BAaHHUEM PE3YNBTATA AHAITN3a KAKAOH OTAEITbHON TOUeyHON MPOOEL.

IIpu ¢opMupoBaHuu o6beIUHEHHOH HpOOGBH Macca TOHEYHOHR Hpo6EI, OTO-
OpaHHas crocoboM MOMEPEYHBIX CeYEHHH, NPONOPLHOHANBHA POU3BOAUTENBHOCTH
HOTOKA, COOTBETCTBEHHO MAaccoBas Joii o0beAHHEHHOI rpoOrl Oymet paBHA cpefn-
HEB3BEIIEHHOMY 3HAUEHHIO MAcCOBOI JONHU B IOTOKE 32 KOHTPOJIBHBIN 1IEpUOS,.

Macca ToueuHoil i o0pegnHeHnol npobrl npu ee oTdope CHOCOOOM NPOAOIL-
HEIX ceueBHil HEe 3aBUCHT OT IPOM3BOJUTENLHOCTH NOTOKA, €CITU CCUEHHE OTOMpaeMoit
mpobbl U €€ CKOPOCTh IOCTOAHHEL. ECIU ceyeHHe WU CKOPOCTh NOTOKA NPONOPLKO-
HAJIBHB! TIPOU3BOAUTENIBHOCTY, TO STOT HONONHUTENBHBIA HENOCTATOK He OylleT UMeTh
Mecra. Ho eciu macca ToueqHoH MpoObl He 3aBUCHT OT MPOH3BOAMTENLHOCTH, TO aHa-
T3 mpo0sl MOKWKET cpenHeapudMeTieckoe, a He Cpe/iHeB3BeNICHHOE 3HAUEHUE.

Paznuyue MeXIy STUMH BENUYMHAMH ONpenenseTcs Gopmynoi

Olgap =a'(1+rQ/a 'VQ 'Va)>
[IE Olggs U OL — MACCOBas CPEAHEB3BENICHHAA U CpeAHeapuMeTHyecKas NOu;

¥ @o. — KO3GOUIUEHT KOPpeasIiuy MEKAY NMPONU3BOAUTENBHOCTHIO IOTOKA U Mac-
COBOI1 J0JIel;
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Vg — xo3ddbUnmeHT Bapualuuy OpOU3BOJUTENBHOCTH TIOTOKA, A. €.;
Vo — x03huueHT Baprauy MaccoBOH HOMH, A. €.

O6pHO KodhPUNMEHT Koppenanny Ha oforaruTensubix gadbpuxax rg, OTPH-
narenen. CrnenoBarenpHoO, TP UCIIONB30BAHHH METOJa HPONONBHEIX ceueHuil Gyaer
MOYMEHO CpeAHeapHu(PMETHIECKOE 3HAaUCHUE MACcCOBOM Jfonu, Golbliee, YeM UCTHH-
HOE — CpEeAHEB3BEICHHOE.

6.3.2. C6a3b CPpeOHEB36EIEHH 020 IHANEHUA MACCOB0T dOnU
€O cpedneapupmemuiecKum
Cpennee apuMETHIECKOE U CPEAHEB3BEICHHOE 3HAYSHHU MAcCOBOH /0N B
YCNOBHSAX H3MEHEHHS MacCOBOH JIOMM O H HPOU3BOIMTENBHOCTH )1 UX KOPPENSIUH
He paBHBI APYT APYTY. )
ITycre MaccoBast Ot U3MEHAETCS TaK:
o, =0+ Ao, npudeM Ao, =0,

i

a Macca .
&, =6 +kAo,;.
Haiinem cpesHeB3BEeHICHHY) MACCOBYIO JONIO!
20,6, Z(a"'Aai)(é?‘*‘kAai) ZAO(
(v = L = i — :a + = JIt S— .
"3 > (@ + Ao, ) Q N

i
B ypaBHeHHHU perpeccHu yriaoBoil koahduiuMeHT A cBs3aH ¢ K03 ULEEHTOM
KOPPEILIUMH ¥ o
S
k= I‘Q/a Q 5
Sq
¥ Ao
a L — =52,
N o

_ So Sé — -

Torma Oy, =0 +rg/ E_?= A +rg/eSe Vo = a<(1+rQ/a Vo -VQ).
4

3neck Vo u Vg— ko3 QuIueHTRI BapHaiue MaCCOBOM NOIU U [IPOU3BOAUTEIIEHOCTH.

Jna oboratutenpHbix Gadpuk ko3hUIMEHT Bapualui CMEHHOM IPOU3BO/IM-
TENBHOCTH MOKeT gocturars 30-35 % [50]. Koadduuuent sapuanuu maccosoit jo-
I TaKoKe MoXeT aoxoauTh 1o 20-30 %.

TTpumem s npumepa koddduuuentsl Bapuanuu Vo= 0,2 u V, = 0,25. Koad-
duLUHEeHT KOppeTsuH TODKeH OBITh oTpuuarenbHeiM. [Ipumem ero pasubiv —0,6.
Tornma nnsa cMeHRI:

Ol = 00+ [1+(=0,6)-0,25-0,2]= 0,971 .

3TO0 3HAYUT, YTO MUCTHHHOE CPENHEB3BEIIEHHOE 3HAYECHHE MACCOBOM ,uonn st
KOHTPONIBHOFO HEPHOAA CMEHE! OyNeT MEHBUIE cpeAHeapu(MeTHIECKOTO SHaveHns
3a 9TOT ke Mepuojt Ha 3 % OTHOCHTENBHBIX.
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6.3.3. Pyookonmponupyoue Cmanuiu Ha KoHeeiiepe

Te ke PyIOKOHTPOIMPYIOLIME CTAHUMHA, KOTOPHIE YCTAHABNUBAIOT HaJl eMKO-
CTAMH TIpU ONIPoOOBAHUH HEMOIBIDKHEIX MACCHBOB, PAcloiaraioT ¥ Haj KoHBelepa-
Mu. [fens yCcTanoBKY Ta e caMas: CHWKEHUE TPYROEMKOCTH OnpoOOBaHUs U MOBBI-
HIeHHE MPOU3BOJUTEALHOCTH (KOIMYESCTBA aHANH3MPYEeMBIX TOYEUHBIX Mpob). Yxe
MMEeeTCs ONpEeNeHH Bl ONBIT SKCIIYaTAlUU TaKUX PyROKOHTPOIMPYIOIHX CTaH-
LK HA MOTOKAX Py bl

Ha Taiickom TOKe nposoputes nmepBUYHOE 3KCpecc-onpoboBaHue A0GbITOH
PYIB! ¢ TOMOMIBED CHCTEMBI ONIPOOORAHUA PyIBI METOAOM NMPOJOIBHBIX ceuenuil. Han
KKIBFIM 13 JBYX HIAXTHBIX KOHBEiepOB yCTAHOBIEHBI PyIOKOHTPOIMPYIOIE CTaH-
in PKI-1M ans ananmusa Meou, IUHKA U Cephbl B TOTOKE KPYMHOKYCKOBOH pynb! (0
300 mm). TToBepxHOCTE pyIBl Ha KOHBeliepe nepea CTaHUUSIMU BeIpaBHUBaeTcs [51].

OnHoOBpeMeHHO pyxna. onpodyercs BPYUYHYHO NPpHM HNOCTYIUICHUW B OTKPBHITHIA
CKIIaJ-HAaKOIMTENb U BO BpeMs ee oTrpy3ku Ha ¢abpuxy. Orbop npob mposoautcs
JBa pa3a B CyTKu. Macca o6beauHeHHol npo6st 480 xr.

PesynbTarel CpaBHHUTENBLHEIX aHAJH30B 3a 10 MecAnes NpeAcTaBleHBl Ha
puc. 6.12. Cpengnee 3HaYeHUE MACCOBON JONIA 32 YKa3aHHBIA MEPUOA: TIO NAHHBIM
PKII — 1,40 % wu o nanHeM pyuHoro onpo6oBanus — 1,35 %. Pasununa 0,05 % co-
OTBETCTBYET OTHOCUTENAHOMY pacXoxAeHUIo 3,7 %. OTy BEAHYHUHY MOXHO CUHTATh
YCTaHOBIIEHHOH CHCTEMATHYECKOH HOTPENIHOCTBIO MEXIY ABYMA BAPUAHTAMH OII-
po6oBaHus.

Pyauoe onpoboranue KpymHOKYCcKoBOi pyast (10 300 MM) TakKe TpYAHO BbI-
HOJTHUTE a0COMIOTHO NpaBuiibHO. IT03TOMY HENb3sl yTBEPKIATE, YTO 38 JOIMYLICHHYIO
pasHuLy (B CTOpOHY yBenu4eHus) orBeTcTBeHeH Tonbko PKL, Ho To, UTO 374 pazHu-
1a HabIIoAAETCA, BHIHO U 110 puc. 6.12.

Clcy, %
1,8

1,7
1,6
s % ]

L/

\ \ '
1,4 ¥ | 2
1,3 / : o \<
Vi Vi
11 T }‘ HomMep

01 2 3 45 6 7 8 9 101112 13 14 15 16

Puc. 6.12. M3Menenue MecTIHEIX JAaHHBIX MacCOBOM JONU MEIHU B pyae
no manasiM PKI (/) 1 pygroro onpo6osanus (2) 3a 16 mecsues (¢ anpeni no Miob)

, ITpu McnoNB30BaHMM PYAOKOHTPONHPYIOIIMX CTaHIMI Ha KOHBeliepe MIH B
TIOTOKE MyJIBIbI BO3HUKAET HEOOXOMUMOCTh UX IPafyHpPOBKHU.
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EcrecTBeHHBI BapuanT CB3aH C HONYy9YEHUEM IpagydpOBOYHOrO ypPaBHEHM: B
BUJIe YpaBHEHUs HApHOH NHOO MHOMECTBEHHOH perpeccHr. 310 CPaBHUTENBHO JIETKO
OCYLECTBUTH FIPH HAIMYMHK YCTAHOBICHHOrO HA 3TOM jKe NOToKe npobooTGopHuka.

Ecnu sxe ero HeT, T0 0T60p 1pob ANA TPafgyMpoOBKH NPEBPaIAeTCss B CpaBHU-
TENHHO CIIOXKHYIO 3aj1a4y OCTAHOBKY KOHBeliepoB Ha nelicTByromei dabpuxe.

TanbsnoB A. B. [52] npeanaraer MeTo OMOpPHBIX TOYEK MUIA TPAAyHMpPOBKU
JATYHKA, COCTOALIYI B OpraHu3alid aKTMBHOIO DKCIEPUMEHTa JUIA MOMyYEeHHUA 3a-
sucumocth J = flo). Tlo cyiecTBy 310 NONHEBIA (AKTOPHEIA IKCIEPHMEHT C HyJIEBOi
TOUKON M TPEMS IapaiIeNbHBEIMUY» U3MECPEHUAMH FpH PaziU4IHBIX PacXo[ax pyasl.
DTO CyIECTBEHHO SKOHOMUT TPY103aTPaTEL.

«JIro6ble MONBITKY 3aMEHHTH IPOTYMAHHYIO N0 MENbYaiilliuxX Jeranell mpo-
rpaMMy HCIBITAaHHY B HPOMBIIIEHHBIX YCIOBHAX HaDOPOM «CNENO» CTaTHCTHUKM
NPUBOAST K MHOTOKPATHOMY YBENHYESHUIO TPYJOBEIX H MaTepHANBHBIX 3aTpaT» [52].

6.3.4. Bo3moscnocmu onpedenenus CuCmemMamudeckol nopeniiocmuy
DEHMZEHOPAOUOMEMPUIECKO20 ONPODOGANHILA NOMOKOE

B Hacrosiee BpeMs UMEIOTCA aHAIU3aTOphl MACCOBOH NIOJNIM KOMIIOHCHTOB B
1oToKe pyzsl. MIx ucrnons3oBaHue CyHIECTBEHHO CHIDKAET TPYA03arpaThl Ha onpo6o-
BAaHUE K MOBBIIAET FKCHPECCHOCTH aHAH3A BILIOTh A0 HENPEPLIBHOTO.

OnHAaKO BCE aBTOMATHYECKHUE AHANU3aTOPHl BBIIONHIIOT ONpoOOBaHUE MOTO-
KOB METONOM MPOJONBHBEIX CEYeHUI. DTOMY METOLYy HpUCYIUM ABAa HEAOCTATKa, HU-
KaK He CBA3aHHbIe C KAU€CTBOM CaMmoro rnpubopa:

{. Onpegnenenue MacCOBOH JONMK B MPOROIBLHOM CEUEHUH CBJ33aHO C IOSBIIE-
HUEM CHCTEMAaTHUYECKOH IOrpelIHOCTH BCIEACTBUE OTJIMYUA MAacCOBOM JOJIUM KOMIO-
HEHTa B 060l PoJIoNEHOl Monocke onpobyeMoro NpoxyKTa OT MaccoBO JONH BO
BCEM CEYEHUH IOTOKA.

2. Hanuuue xoppensauyyd Mexjy MacCOBOH Jomneil U NpOU3BOZUTENBHOCTEIO
MI0TOKa NMPUBOAUT K CHCTEMATHYECKOMY CMEIIEHUIO pe3ynbTaTa onpodoBaHus 3a Ka-
KO#-M1G0 KOHTPOIBHEIH EPHO] OT UCTUHHOIO (Cpe/IHEB3BEILEHHOr0).

Tak kKaK 3TH HEHOCTATKM CBA3aHLI ¢ BO3HUKHOBEHWEM CHUCTEMATUHECKOH mo-
TPEIHOCTH, TO [UIA €€ YCTPaHSHMA BO3MOXKHEL 1BA Iy TU:

~ YCTPaHWUTh NPUYHMHY BOZHHKHOBEHMS CHCTEMATHYECKOH NOrPeLIHOCTH;

- BBOJUTH [ONPABKH B NTOKa3aHus Hpubopos.

IlepBriit yTh UCKIIOYEH, TAK KaK IPUOOP UCHONB3yeT onpoOoBaHue METOAOM
IIPOJONBHEIX CEYEHMid, a Talke NOTOMY, 4TO TypOyNH3HpOBaTh NOTOKM PyABI HA
KoHBellepax HeBO3MOXKHO. YCTPaHUTE KOPPEIATIMIO MEXKAY MaccoBOil fonell kommo-
HEHTa B PyJi€ U NPOU3BOAUTENLHOCTBIO TAKKE HEBO3MOXKHO, 3Ta KOPPEJLALIUA BO3HU-
KaeT N0 TEXHOJOTMYECKUM COOOpameHHIM.

OcTaetcs TONBKO IMyTh ONpeJeNieHNs U BHECSHUA NOTIPAaBOK B NOKA3aHUs aHa-
JIM3aTOPOR. '

A1 onpenenenusa NONpaBoK BO3MOXKHEL JBa BAPHAHTA:

1. YcranoBka napannensHo pabOTAOMIEro MNpaBUIIBHOTO np0600T6upaTenﬂ
T. €. OOBIYHOM CHUCTEMBI ONPOOOBaHU, BBIIAIOMIEH «MCTHHHOEY 3HAYCHUE MACCOBON
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/ i
Joinu Ha BXoze Gabpuk Olp. OTHOCHTENBHAS CITyqaiiHas NOrpeIHOCTh ONpoBoBaHus
TAKUX CACTEM NMPUMePHO 5 %, mepHonuvHoCTE onpoboBaHus 2 9aca.

CrnenoBaTensHO, HONPABKY B NOKA3aHUA PYAOKOHTPOIHMPYHOMIEH CTaHUIUU
(PKC) MOKHO BBOAMTE B TAKOM TeMIIE:

Bemauza nonpaeku Ao, % Temn nomnparky, 4
Ao _Go—Opc g 5
O Og
5+4 2-4
4+3 4-6
3+2 6-12
2+1 12-50
1+05 50-200
<05 >200

2. Ucnons3oBanue HHGOPMAaNUy 0 Apyrux onpolyeMeix npomykrax. OGBMHO
3TO KOHLEHTPAT U XBOCTEL

Ecny nns onpeneiieHus Ol UCIIONB30BaTh GopMyy 6ananca
O =Y B+7o- 0,
TO OTHOCHTENBHAA HOTPEUIHOCTh BBIYHCIICHHA Olgay
2_2.(2 2)2_(2 2)
P(,SM —ayﬁ PYB +Pﬁ +Ey, PY'3 +Pg ).
OnpefensaTh BEIXOH KOHIIGHTPATA U HOrPEIHOCTh CleAyeT Mo GopMyTam:
My
B="""03
P M

Coyx

2 _p2 2
P’YB - PMchx +PM“cyx ’
Torma [nd peanbHBIX YCIOBMH  B3BElMBAHMA KOHUEHTpPAata H  pyAbl
P, =1,1%. P, Meublue, HO puMeM Takke P, ~1 Y.
k(] s Ts
Eciu NpUHATE OPHEHTHPOBOYHBIE HUQPHL:
€3 ~0,8;,4=0,2; P3=2 %; Py =10 %; PYB =1%; P, =1%:
P2 =082-(2+22)+0,2% (12 +10%)=3,2+1,04=7,24 %>
P, =27%,

g

T. €. MOrPelIHOCT BEIYHCIEHUS COHOCTABUMA C JIOTPENIHOCTRIO CHCTEMB! IIPABUIIb-
HOro OnpoOOBaHUA U MOJKET OBITH JAaxe MeHBIIIE, -
OnHaKo B 3T0M pacyeTe He yuTeHa JUHAMUYECKas COCTaBIMOLIas MOrPeIHO-

CTH Olgy. E€ AeTanpublit pacueT cBA3aH C pelieHUAMH AU QepeHUManbHEIX ypaBHe-
uuit. IonpoGyem nath npubnu3HTENbHEIE OLEHKY.

[Hocroaunas BpeMeHUA T ms (i]aﬁpl/ﬂ(ﬂ o KadanaM KOHUCHTPAaTa U XBOCTOB CO-

crapiser 10+20 yacos, 3ana3asIBaHye T, TAKKE COCTAaBIsAET BeNUuuHy 10 yacoB. On-
penenvM viHTepsan casura [90]:
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1,=1,+0,7T=10+0,7- (10+20) = 20 wacos.
T. €. [ PAcUeTa Olg,, B QOPMYIEL /I BEIYUCICHUA BHIXOHOB CHEAYET MOACTABIATE
CABUHYTHIE IPHUMEPHO HA CYTKM 3HA4EHUS Vg, Yo, B U ¥ 1O CPABHEHMUIO C OL.

Ecny e UHEPLUMOHHOCTE TEXHOMOMMYECKOro nmpouecca OONbINe, 33 CYET Cry-
CTUTENEeH B 9ACTHOCTH, TO CABHT MOXeT OBITH Gonblue.

Tax xak 9T OLeHKH BecbMa MPUONH3UTENBHEIE, TO PEANBHO CleAyeT OpUeH-
THPOBATLCS Ha CpefHee 3HaueHUe 3a Oonee ANMUTENLHEIN NepHO, BOIMOKHO AeKamy
(10 cytox). Yalue BBOOUTH TIOOPABKA BPAA JM MONYYHWTCH, [d, BO3MOMXKHO U HE IO-
Tpebyerca. Ilocne HakoNMAEeHHA CTATHCTHKH 332 HEKOTOPKIM NepHol BLIYHCICHUA 1I0-
NpaBOK MOXHO Oyner cnenath BRIBOABL. HaliJieHHBle BTOPBHIM IYTEM IONpaBKd IO
MACCOBBIM AOJIAM OyNyT BKMIOYaTH B ceGd MNONPABKH HA KOPPEIALHIO [IPOU3BOIH-
TEIBEHOCTH U MACCOROM ONH.

HWroroBselit BuiBoA;: ucnons3opanre PKC Ha pyZe BO3MOKHO C ompeneicHueM
nmonpaBok Ao 1 Beigaueil pesynstatoB PKC B Buae

o = Opkc T AL

TlpaBna, B 3TOM ciiyyae 6e3 HadU4MA MPaBHIIEHOTO ONPOOOBAHHUS Olp BBHIMUC-

JIeHHEe HEBA3KU TOBapHOro OanaHca HEBO3MOKHO.

6.3.5. lTomounvie ananu3amops: OnA nYbh

TIoTOKM MyJbIBl OTIMYAIOTCS OT MOTOKOB KPYMHOKYCKOBOR pYyIBI TEM, YTO B
HUX MOXHO ITOMECTHTb U3MEPHTENIBbHBI NMPUOOp ¥ OCYIECTBUTh HENOCPEICTBEHHBIH
KOHTAKT OIPO0yeMOoro Marepnasa ¢ u3MepHTENbHOM syeiikoii [53].

QOOGnyuaeMas 30Ha

gaT‘lHK

[Morox mynbIb

Puc. 6.13. YcranoBka gaTduka peHTTEHOQMOOPECHEHTHOIO
aHANMU3aTOPa HA MIOTOKE MY IBIIBI

Ha puc. 6.13 npeacraBieH ¢parMeHT YCTaHOBKH AATHHKA AHANHU3ATOPA B IO~
TOKE myJNbIbl. OKHO HECKOJIBKO CKOLHEHO, YTOORI Ha HeM He 00pa3oBEIBaicCs 0CaloK
1 9T0o0Bl MPOTEKAKOIIAs MyNbIa KOHTAKTHPOBANa ¢ HUM 0e3 00pasoBaHus 3aCTONHBIX
30H. B ¢Bs3U ¢ Maoil npoHuKaoieil cnocoGHOCTLIO BTOPUYHOIO U3TyUeHUs OKHO,
qepe3 KOTOPOE MPOXOAAT PEHTIEHOBCKHE JIydH, BEHIONHEHO U3 CHELHANIBHOIO MaTe-
pudia — JaBCaHOBOM MACHKH, BbIfepxuBaroweil nasnende o 0,3 MIla. Oxnako 3a-
MEHATE U3MEPUTENBHOE OKHO HMPHXOAUTC KX Ayo cMeHy (1 pa3 B cmeny). [Ins one-
paTuBHON 3aMeHs! (B TEHEHUE 5 MuH.) JaTYUK MOHTHPYETCS ¢ NMHEBMATHYECKUM 3a-

119



TBOPOM, NpEAHASHAUCHHBIM AT negm(f)muﬂ OTBEPCTHUA NPH 3dMCHE OKHa. VYxe nos-
e

BU/IIMCH AHAIIW3ATOPLI, B KOTOpH}( CMEHA NJICHKH MPOBOAUTCH NyTEM €€ NECPEMOTKH

0e3 UCIONL30BAHUA 3aTBOPOB. Ila'muxu H3MEPAIOT MACCOBBIC NOJH TPEX INICMEHTOB

B TBepHoit dase mynpme! U MMOTHOCTH Mynenbl. Ilpexesn oGHapy)KeHUS DIEMEHTOB
0,01-0,2 %.

[

Puc. 6.14. Cxema peHTreHO(IH00PECICHTHOr0 aHaIM3aTOPa
cucremst PA-931 B cnenmansioM symnde:
1— omcex npuema u dezazayuu; 2 — omcex HOPMUPOBAHUA 8OCX00AUE20 NOMOKA;
3 — gtinyckHoli omeex; 4 - peHmzenoghMoopeceHmubIT GHANU3AMOP

1,8
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1,2
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12 16 20 24 28 32
Homepa usmepenuit

Puc. 6.15. Pe3yneTaThl cpaBHUTENBHBIX MCTIRITAHUH aHam3aTropa PA-931
Ha XBOCTaX MUHKOBOM drotaruu Ha Yaaruuckoit OD:
A — pezynemamsr xumuueckozo ananusa; []— pesyromamol usmepenuii PA-931

. YcTaHOBIEHHEIE B HEODOXOAMMBIX TOYKAX TEXHONOTHYESCKOTO Mpolecca AaTqu-
KU CBS3BIBAOTCA B OJHY HHPOPMALHOHHO-YIIpaBIsiomyo cucreMy. C ekl 0XBaTta
$10TaUHOHHOH YCTAHOBKM RATYUKaMM, KOHTPOIUPYIOIMUMH U APYrHe MapaMeTpel,
TaKue, KaK Pacxol Mynbnbl, pH, KOBUEHTPAUMA PEAreHTOB, TEMIEPATYPA U T. [, B
CUCTEMY BKIIIOYAIOTCA ¥ 3TU JATYMKHU.
Ha puc. 6.14 nokasan BapuauT pasMelieHHsa IIOTOYHOrO aﬂanma'ropa B 3yMIl-
de, Kyga nomaercs TexHomorudeckuii morok. CrelpaneHas KOHCTpyKOus 3ymnda
o6ecreYrBaeT NPEACTABUTEIBHOCTE aHAIM3UPYeMOi npoOEL.
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Ha puc. 6.15 npencrasnensl pe3ynbTaThl UCTIBITAHMIA PEHTIEHOQIFOOPECHEHT-
HOTO aHanu3aropa cucteMsl PA~931 Ha TEXHOJOIHYECKOM MPOAYKTE — XBOCTAaX LUH-
xoBo#t Quotaumu Yyanurckoit Gadbpuxu [53].

6.3.6. Macca ananusupyemoil moueuHol npoosi
npu eésidenenuy npos cnocob6om nPOOObHBIX CeYeH Uil

BsaumopneiicTBHe MOTOKa C KakUM-IMOO AaTdiHKOM BEUISCTBEHHOIO COCTaBa
ynoOHee BCEro peanusyercs CHoco60oM NMPOXONBHBIX cedeHMH. IIpu sToM dyBCTBU-
TEABHBIM NOfIEM JaTYMKa BBEINEIETCS HEKOTOpHii o0bem Marepuana, GopMHpyro-
LIV TOJIE3HBINM CUTHAN O MAacCOBOIi 10Me ONpeNensieMOoro KOMIICHEHTa, KOTOPBIHA Mpu
JNBIOKEHUM Marepuana obpa3syer NpOoJoNiBHYIO MOJNOCY, COCTAaBIAIOIIYIO BbIJEiie-
MYI0, HO He OTOUpaeMyro mpoly.

Haumyymum ssngerca ciiy4ail, pu KOTOPOM BECh NOTOK B3aUMOMEHCTBYET C
noneM garquka. [Ipu 3ToM Bes mpoxoasinas macca sieisercs npoboii. Taxoil coyuwait
peanu3yercs MNpyd WU3MEPEHUM MACCOBOH JONM MAarHUTHBIX NPOXyKToB. UyBCTBU-
TeNbHBIM 3JIEMEHTOM HpH 3TOM ABNSAETCA KaTyIIKa, OXBATHIBAIOLIAA KOHBeiep nubo
TYNBIONPOROL:

ITpoby Gosnbuioif MACCHl BEIZENAIOT BCEe AATYHKH, HCIIONB3YIOIGHE CIOCO6 H3-
MepeHus TPOHUKAIIMUX H3MydeHud (ramMMa-abcopOnMOHHBIe NATUHKN), a TaKKe
JATuMKy, KOHTPOIMpPYIOLHEe eCTeCTBeHHYl iubo HaBeNCHHYH pagyoaKTUBHOCT
onpodyemoro marepuana. K ycrpoifctBaM Takoro BUja OTHOCHTCS GONBITHHCTBO 30~
JIOMEpPOB.

3HauHTENIbHO MEHBIIYIO N0 Macce Npoly BEIOETAIOT AATIHKY, OCHOBAHHEIC HA
U3MEPEHUU PEHTIeHOBCKOro (UIOOPECUEHTHOIO WM - pacCeTHHOTO u3nydeHus. K
YCTPOMCTBAM 3TOTO BUAA OTHOCAT 30HIOBEIC AATYMKH COCTaBa ITYNBIBI C PATHOAK-
THBHBIM M30TOIIOM MO0 pEeHTreHOBCKOH TpyOKol (B TOM YHCIE 30HIOBEIC JATUMKU
pupmst «Dusnuncy, cucrema «Kypoep-30»).

O61em npobet V, BeIaesieMoit TIOOBIM AaTUHKOM:

V=s5-1-71,
rIe § — CeueHue M0TOKA, B3aUMOIeHCTRYIOEE € RATIUKOM;
U — CKOPOCTE [OTOKA;
T — UHTEPBAJL BPEMEHH, 3@ KOTOPEI HAKAIUTMBaeTCs MHGOpManus (Jenaercs oT-

cyer).
Macca npoGsl cyxoro Marepuana:
q=V-ps
cyxas mMacca nyJbHoBOM npoodki:
_V-(8-1000)-p
p-1000 ~’

TJi€ Py, — HACHIHAS WIOTHOCTD MaTepHaa;
0 — IWIOTHOCTH MYJIBITEL,
P — [UIOTHOCTE MATEpHaIa. E
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6.3.7. IIpodoombupamenu, omouparwue npodst Maaoi Maccsl

IIpoGoorbupateny, ocHOBaHHEIE-Ha CMOCO0E MPOJONBHBIX CEHEHHIl, WUPOKO
HCITONL3YIOT HA MyNBIAX U TOYTH HE UCMONB3YIOT Ha KPYMHOKYCKOBBIX NMPOXYKTAX.
3T0 NPOUCXOIHUT, NPEXK/E BCETO, TIOTOMY, YTO IPH TakOM criocobe oTbopa ot Kpym-
HOKYCKOBEIX HPOANYKTOB HOJDKHA OHITH oOTOOpaHa ciuuikoMm Ooibiuas mnpoda.
YMeHpUTh CYIMeCTBEHHO Maccy MpoOkl MOKHO, HpHUMeHAsA npoGooTdupareny ¢ ak-
THBHEIM BO3JCHCTBHEM Ha KyCKH, T. €. npo0oorGuparens JO/DKEH HMETh LIENb CO
CKABIBAIOLIMME THOO PEXYIIUMH KPOMKaMHU.

Takue mnpobGoorOupaTenu pa3paboraHsl IS «IOTOKOBY, HPeNCTaBIeHHBIX
CITOMIHEIM TEJIOM, HalpHMep KepHOM. IlpoGoorGuparens Ipu nepeMelieHud Mo
HHUM KepHA OPONKIMBAET AIMa3HbIM JUCKOM 60pO3Ay, LUTaM MpH (PONUIHBAHHH K
COCTaBNsAeT MaTepyan npookL.

Ha oboraturensHeix (pabpukax Marepuan paspyileH Ha Kycku. [loatomy yct-
poiicTea MOKOGHOro pojia ellle He CO3AAHsI A/ NOTOKOB KYCKOBO# pyIbl.

Ucrone3yerca Apyrod BapHAHT, B KOTOPOM aKTHBHO BO3JEHCTBYIOT Ha KyCKHU
nunbo camu Kycky, 6o paboune opraiel MAMHEL, HapuMep Apobunky. B pesyns-
TATE TAKOro BO3NEHCTBUS BBIIENACTCA IILUIL, KOTOpAd ¥ MOMET COCTABHUTH MaTepuan
po6rl. Ieine MoKeT coOUpaThes MPU ee €CTECTBEHHOM OCAXAECHUH JHGO OTCaChl-
BaTBCA ¥ OCAKIATHECA B CIICIHUANBHOM HbUICHpPHEMHUKE. B Hrore Moker ObITh OTO-
Hpana npoda, NOUTH MAEANBHO COOTBETCTBYIOLIAA ONITHMaIBHOMY TIPo60oTHOpY.

Tako#t cnoco6 orbopa mpod mokaszan Xopomue pe3yNbTaThl Ha XKeJe30py THOH
¢abpuke, rae IPOYHOCTb OTHEIBLHBIX MUHEPANOB, COCTABNAIOLINX PYAY, OTIHYACTCS
HesHaunTenpHO. [IpoBepka takoro crocoba Ha ["aiickoi oforatuTenpHON (adprke
[0Ka3aia, 4TO IPpU PasiMIHON MPOYHOCTH OTAEIBHBIX MUHEPANOB CKAJbIBAaHUE MHK-
poYacTHll B CBOGOAHOM NBMXKEHHH NPUBOAUT K HEKOTOPOMY Pa3zNyYHIO COCTABA MbI-
11eBo#i 1poOEl ¥ onmpobyeMoro MaTepuana.

Jna or6opa npo6 Maloif Macchl OT pacTBOPOB, KOTOPEIE 0OBIYHO fepeMellaHb
ropazuo Jjyd4ule, 4eM MOTOKH KyCKOBOTrO MaTepualia,  MOJKHO MCHONB30BaTh MPOBO-
JI04HBIA NPOOGOOTOOPHIK, KOTOPEIH MpeacTasiseT cO00K CNabOHAKIOHEHHYIO HpO-
BOJIOKY M3 HepxKaBerowled cTanu, OMeneHHyo B NOTOK pacTBopa. HebGonpune nop-
1uuu (KariH) PacTBOpa CTEKAIOT TIO TPOBOIIOKE, Ollarofapsa ee HakJIOHY, B IIPUEeMHUK
poOEL.

6.4, KomGunupoBaHHLIii criocos.
OT60p npo6 ot GONBINAX NOTOKOB MYJbbI

T[TOTOKY MyINBIIBI ¢ TIPOU3BOIMTENLHOCTHIO Gostee 750 M*/4 ABNAIOTCS GOMBIIH-
mu. Ha haGpukax peansubl moToku 10 6000 m*/u.

HenocpencTeeHHblit 0T60p NMpoOst mMyABIB OT TAKOTO MOTOKA SBASETCS CIIOXK-
HOH TeXHWYeCKOi#l 3ajavel, Tak KaKk HyXHO pa3pabarpiBaTh IPOMO3JIKUE KOHCTPYK-
UMY [poGONpHEeMHBIX KOPOOOK U camux mpoboorOupareneii, a oopeM ToueUHOU
npofbl OKa3sIBaeTCA HEIpHEMIeMO OONBIINM.
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Bo3MoskHbIe peLieHys: .

¢ COKpailleHHe NEPBHUYHOro MOTOKA METOROM IPONONBHBIX CeyeHHil ¢ moce-
IYIOLHMM OTOOpOM npoObl METONOM MONEePEUHBIX CEUCHHMIL;

+ 0TO0p GonbLIO#H MPOGH METOAOM NONEPEUHBIX CEYSHHI C MOCASAYIOMIHMM CO-
KpauleHueM 60b110ii Mpodb Taloke METOAOM MONEPEUHBIX CEeUSHUH.

Ilepsriii BapuadT paccmoTpeH B paborte [54]. Pewenue cBesockt k paspabotke
DOAXOJAWEH KOHCTPYKUMH COKpPATUTEN NOTOKA MyJibusl B 2-9 pa3s, Tak, UTO Ha BTO-
pHYHEIH MPo6oOTOUpaTeNh HANPABIANICS TOTOK Mybibl 1o 750 M/, TaGaputst co-
KpaTHUTeENs I caMbIX OONBUINX OTOKOB MOTYT OBITh: miupuHa — 1+1,2 m; AnuHa —
1,8+2,5 M; Bricota — 1,3+1,8 M. XKenobuaTeiil cokpaTuTens CMELIEH OT OCH HOTOKA C
TeM, 9TOOBI BHIBECTH IITAHr Ui Npodur w3 noroka. Ilynena TypOymusnpyercsa mpu
JIBIDKEHUM IO COKPATHTENIO, B TOM YHCIIE ¥ 32 CUET CY)KCHMSA COKPaTHTENA, IBUrasch
10 HEMY C TIOBBIIEHHOH CKOPOCTRIO. :

Pabora BropuuHoro npoboorbuparens opraHm3oBaHa OOBIMHBIM 00pazoM:
npobonpueMHas kopobka ¢ TypOynH3UPYOMUMHU IePEropoaKaMu 1 xenod, Hanpas-
JISAROLIME IMyJIbILy Ha HOX IpoGooTOHpaTens.

AHanoruyHoe penieHue, CyIIECTBEHHO YIpPOLUeHHoe, 6o npunaTo Ha Kau-
KaHapckoil oboratutensHoit (abpuke. Ha nell, npennonaras, 4ro OyJsla, JABUXY-
LIasACca MO XBOCTOBOMY KeloOy, HOCTATOYHO TYpOYNU3HPOBaHA B IOPH3OHTANBEHOM
Hanpas/ieHUH, OCTaBIIeHA B Xejlo0e OfHa BepTUKaNbHAas UIENb, B KOTOPYIO NOCTyMa-
erT INyJbNa, OTBOAUMAas M3 Hee cHdoHoM. Tax yCTpoeH NEpBUYHBIH COKpPATHTENb.
BropuuHslit npobooTOopHIK, oTOUparomuii poly crocoOoM NONepeYHbIX CEUEHUI,
YCTAHOBJIEH Ha MMOTOKE, BRIXOAALIEM U3 MEPBUYHOIC COKPATUTENA.

Ho HawnyyuM pemreHdeM BCe ke SBILAETCA JBYXCTyNeH4Yarslif otdop npob
METOAOM IOIEepeUHbIX CeYeHUl, OCYLIECTBICHHBIX Ha XBOCTOBOM motoke ['M3-2
Hasouiickoro 'MK (¥Y30ekucran). XBocTOBOM NOTOK O BEpPTUKaIbHOM Tpybe mo-
crynaer B 3ymn¢. HenocpencrseHHo non TpyOoit ycTaHOBHEH MpoGooTOUpaTenD,
npoGOIpUEMHBIe CTEHKH KOTOPOTO IEPEeMeIaroTcs 110 CHeNHATBHAIM penbeaM. Tak
KAaK TOTOK IIyJIbITBI COCTaBNseT okono 4000 M’/4, To oT6upaeMas pola 3a OAHY OT-
CEYKy COCTaBIieT GONBINOIA NOTOK, HA KOTOPOM YCTAHOBIEH CEKTOPHBIN NpobooTdu-
paTenb, oTOMpPAIOIHIl OT MOTOKA MEPBUYHOM NPOOE 60MbIIOe YUCIIO MANBIX TOUeY-
HbiX Ip06. B urore oT 60nb10ro NoToka OTOMpacTCs NPaBUIbHA Hpoba JOCTATOUHO
MaJ1oif Macchl.

6.5. lorpemrHocTs 0T0OPa NpOs

Ot60p npoO cBA3AH ¢ MOTPELIHOCTAMHU:
At = Al + A0, + A

CI/ICTeMaTP[‘-IeCKyl'O TNOTPELIHOCTh AOlyer CTpEMATCA Ccaeyiars paBHOl\/'I HyHO,
BBINIOJIHAA BCC NMPUHIIUOBL 0T60pa: HENpeAnOYTUTCIIbHOCTL U PABHONPEACTABHTEIb~
HOCTB, OTCYTCTBUE IOTEPDH Hp06bl " €€ 3aCopCHUL.

Cnyqaimax JK€ MOIpeIIHOCTh HEYCTpanuma:

Aacn =t Sc'r;

CUCT BCIT *
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S2

S2 = TR
T T
v §2
BeposarHas cucTeMaruyeckas MOrpemHocTh AGl, = N T TakKe COMPOBOXK-

-
naet ot6op npodsl. ITorpetHOCTh AG e, €O 3HAKOM MUHYC ~— b1 O€JHBIX H ITIOC —
It GOraThix MPOIyKTIOB.

6.6. Ipasuna GezonacHocTn NpH oT6ope npob

Ennupte mpapuna Ge30macHOCTH npu ApoONEHUN, COPTHPOBKE, oboralieHuu
TIOJIE3HBIX MCKOTAeMBIX H OKYCKOBaHMM pPYA W KOHLEHTparToB, B penakuuu 2003 r.
IIb 03-571-03, Tak GopMyIHPYIOT OCHOBHOE HpPaBWIO Oe30MaCHOCTH [IPH onpodoBa-
Huu [55]:

§ 76. OtGop npob NomKeH OCYINECTBIATECS, KaK NPABUNO, MEXAHNISCKUMU Npo-
600TOMpaTEeNIMU B aBTOMATHYECKOM PEKMME WK JUCTAHIMOHHO YIIPaBNsSeMbIMU.

Pyunoit ot60p npo6 MOKET IPOBOAUTHCSA TONBKO B YCTAHOBNEHHBIX TOUKAX TEX~
HOJIOTMYECKOH CXEMBI, ONPEAEIAEMbIX TEXHHYESCKUM PYKOBOAUTENIEM OpraHH3aLuH.

Mecra (mtomanku) otGopa npod moMKHBEL OBITE YAOOGHBIMH, Oe30macHBIMY,
UMETH MECTHOE QCBellleHue, uX 000pyoBaHue U YCTPOUCTBO OTPaMACHUH JOIDKHO
ObITh Orpeaeneno npoexTom. OTdop npob ¢ HeoGOPYNOBAHHBIX TOYEK 3aNpeIlacTcs.

Lononnumensto umeiomea npasuna:

§170. ... 3anpemaercs Bpy4HYIO 0TOMpaTh NMPOOHI NMPOAYKTOB oboraleHus
HEMOCPEACTBEHHO C ABKDKYIINXCA MEXAHU3MOB.

§79. Or60p npol pearcHTOB HEOOXOMUMO OCYIIECTBIIATH C MOMOIUBIO MeXa-
HU3NPOBauHbIX ApHcnocobnenuil. [lpu orbope mpob pearcHTOB BpyuHyro pabodue
JI0TDKHEI HONB30BATLECA NpodooTOopHMKamMH ¢ pytkoli AnuHoll He MeHee 200 MM,

§ 133: ... 3anmpemmaercs 3aMep KOJIMUECTBA PEArcHTOB B TOUKAX MX [OJaud.

§ 139. OrGop TexHonoruyecknx npod MyNbIbl HENOCPEACTBEHHO U3 pabo-
Taromeit roToKaMeph! pa3pelacTcs TONBKO CHENHANBHO A 3TOrO IpenHa3HauyeH-
HBEIMH NIPOCHUKAMH TIPU 0043aTeNbHOM OCTaHOBKE NMEHOTOHA.

§ 176. llpu 3amepe MIOTHOCTH MyNBNEL K 0TOOpe mpob (B crycTutene) 3anpe-
[aeTcs CTRHOBHUTHCS HA KONBUEBOH xemo0 U 3aXOAUTH 33 OrpaKICHME IUIOIAIKM
$epMEL. ... 3anpemaercst nepeABUraThCa MO BIAKHBIM U CKOJB3KUM MOBEPXHOCTAM
o6CnyKUBAFOLMX [UICLUAAOK IPHBOJA CI'YCTUTEINA.

§243. TTpo6rl cMONE! B PAaCcCTBOPOB (LUAHCOAEPIKALINX) OTOUPATE U3 KOJOHOK
paspeinaercs TONBKO Yepe3 JIOYKH B KPHIIKAX MM Yepe3 ABeplbl COOKY KOIOHOK.
OTKpbIBaTh KPBILKK KOMOHOK s 0t0opa npob 3anpeluaercs.
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Tnaga 7
NOATrOTOBKA IIPOB
7.1. OcHOBHBIE cHepallH NOAT0TOBKH NP6

Ortobpandas npoGa UMeeT HAYaNbHYIO MAacCy Gy, U HAYaNBHYIO KPYIHOCTH
Aoy AHATH3 TPOU3BOAAT ¢ MOMOIUBIO HABECKMW, NPUTOXHOU IS €ro. BHITONHEHUS.
Hagecka JOJDKHA MMETE ONPEICTEHHYIO MACCY §ypp U KPYITHOCTE diyyp. OOBIYHO:
qHaE << qﬂa‘{;
dHZB << dﬂa-{-
T. e. BHIONHUTE aHANU3 HAYaIbHOH MpoOsl HEBO3MOXKHO. BHavane npoby HYXKHO
npeoGpa3onars Tak, 4TOOBl B KOHEYHOM HTOre IHOMy4WIHCh HeOOXONUMBIE I Ha-
BECKM BEJIMYHMHBI MACChl M KPYHMHOCTH. TeXHOIOrHA Hpeobpa3oBaHUA HaYanbHOMH
mpoOkl B HABECKY MMOJIyYHiIa HA3BAHUE «HOOZ0MO6KA nPobbly.
OCHOBHEIMH OIEPAUUAMK HOArOTOBKH I1pol MBIAIOTCA Onepauimy npodnenns
(U3MENBYEHYs, UCTUPAHHUA) U COKPALUCHIS, T. €. YMEHBIIEHAA MaCcCHL.
Boo6ue rosops, npody MOXKHO B OFHY ONEPaLUI0 Pa3sApoOUTE A0 dy. U CO-
KPATHTH 33 GAHY OIEPALMIO JI0 ¢y TOTAA CXEMA IIOATOTOBKH JMI0O0H 1poGhl BBITIIA-
pena Obl, Kak Ha puc. 7.1, a.

a [

Guas Az Haganshas npoba
lqﬂa‘i dHﬂ‘l

otixekme Hpo6nenue |
ELJ__ -B—p'—
CoxkpameHue Coxpamenue 1
Or6poc, ; OTGPOC’ ' g1
VMeEHBIIEHHAS 110 Hpobnenue 2
KPYIHOCTH A0 dian H I A

MAcce JI0 Gugp MpOGa Coxparuesue 2
Otbpoc q2
Hpobnenue 3

g
Guas

Coxkparnesue 3
Ot6poc ’ L

Pesynerar
HABECKA MACCOM Guap
KPYIIHOCTBEO dyan

Puc. 7.1. Boamosxuas (q) 1 peansHas (6) CXeMbl HOATOTOBKY TIpoG

Ho Takoe peuiedue 10 TEXHAYECKUM MPUYHHAM (He TIO3BOIIOT BO3MOKHOCTH
JpoOWIOK) ¥ TI0 SKOHOMHUYECKHAM CcOO0paKeHusM (#U3MenbueHue Beell npdbml po
KPYITHOCTH HaBecKH NoTpeGyer GONBIIOH 3aTpaThl SHEPTHM U BpeMEHH) OGBIYHO He
TIpeyCMaTpHUBaeTCs. ’
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IpakTuynol OKa3anach MHOTOOMEPAHOHHAs TEXHONOrHs MOATOTOBKH Npos
(puc. 7.1, 6), xoraa npoba ApobuTcA Ha KaXKOOH Oomepanyvu A0 KPYNHOCTH, Hpeso-
npeneniemMoit BO3MOXKHOCTAMH ;(po6/ymox, M COKpamaeTca Ha KaXIOH onepanuu Ao
HEKOTOpPOii nmpoMexxyTo4roi Maccel. Tak, rocyAapCTBeHHBIH CTaHRapT Ha onpobosa-
HUE PYZA UBETHEIX METAUIOB [IPeyCMaTPHBAET NATH craauil — onepauuii apobneHus
npoOEL.

OtHoLIeHHe HaYalLHOH MAacchl B i-# OMepalul COKpAIIEHUA ¢; K COKpalleH-
HOH ¢;.; Ha3BIBAETCA CTENEHBIO coxpauxel-mx I:

[ =—-
ql+l
Cremnens coxpaneHns Moxer ObITh Mr000# MajieHbKOi 1 6ONBLIOIL, B TOM 4HC-
ne ApobHOM, i Ha CTamuu pa3pabOoTKH CXEMEI MOATOTOBKM HA3HAYAETCA OPUCHTHPO-
BOYHO, 4Yallle UCXOJi1 U3 BO3MOXKHOCTEH .000pYOBaHUA HIH TEXHONOIHM COKpaile-
HUA. B nocnemyromeM OHa YTOYHIETCA PaCHETOM.
.a 8
Toyku
onpoGoBaHus

1 Togeunsie
npo0s] 4 O6beHEHHAS
o R~ Anpoﬁa
: Grza
dHaB

2

* Ba Toueynsie
I

: Q6beauHeHHAs

1 npo6s]

Awnanusupyemas npo6a,
topMupyeMas METOAOM
TIPOAOTBHBIX CEUEHHH

Puc. 7.2. TexHOnOrHM OIIpoGOBAHNS, HCKIIFOYAIOLIHE TOAOTOBKY IIpo0,
¢ HCHONB30BaHUEM AHANH3ATOPOB:

a— onpo6o8anue HenoOBUNICHbIX MACCUB0S, 6 — ONPOBOBAHNE NOMOKOS;
€ 0TOOPOM MUKPOTOYEYHBIX NPo6:

6 — ONpob06ariue HeNOOBUICHLIX MACCUBOS; 2 — ONPOBOBAHUE NOMOKO8

ToaroroBka rpo6sl He ABNseTca HeoOxomuMmoii paboroii ¢ mpoboit. Ona BEI-
HY’KACHHO NPUMEHAETCA I COTTIACOBAHUA KPYITHOCTH M MAacChl HayanpHOH MPOGH
U HaBECKH.

B03MOKHBI TEXHONOTMH ONPOOOBaHMUs, B KOTOpLIX no;(roromca npoOBL OTCYT-
CTBYET, K. 3TH TEXHONIOMMH B HACTOSILIEEe BpeMs HMHTEHCHUBHO pa3BHBatoTCA. OCHOB-
HEIM pellleHHeM B 9TOM HaripaBIeHHM ABJIAETCH aHaju3 1poObl HEMOCPEICTBEHHO B
onpo6Gyemom  MaccuBe. 1IpoGa mpu >1oM QU3MYEcKH HE W3BIEKACTCS W3 MacCHBa
(puc. 7.2, g u 6). Ans Toro 4TOOH! NONYYHTE PE3YNETAT, COOTBETCTBYIOIMH 00BEH-
HeHHOH TNpo0e, aHanu3arop I HEOOXOMMMO nepeMeluaTh B TOYKH ONpoOOBaHUsA MPH
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onpoGOBaHMK HEMOJBUKHBIX MAacCHBOB MO0 OXKHAATh, KOTAA ONpoOyeMblit MaccuBs
HPOHIET Yepes TOUKY aHaIu3a IpH onpoOORaHKH HOTOKOB.
Boamoxen BapuaHT otGopa 06beRnHeHHON NpoGhl MHKPOTOYSUHBIMU TIpoDa-
MU C BBIIONTHEHUEM PaBeHCTBA!
Quau = q:-laa;
dHﬂ‘i = dHaﬂ' .
Tt sToro HeoGxomuMo, 4TOOBL B Npoly OTOUPANUCh KYCOUKH KPYNMHOCTRIO
2, 8 UX OUEHb OONBIIOE YHCIO COCTABHIO Gbl 32 KOHTPOIBHBIN NEPHON MACCY (s
(puc.7.2,6u2).

7.2. JonoxHuTeNBbHBIE ONEpaUMy HOAT0TOBKY Npob

K AononHMTEIBHBIM ONeEpanisM MOATOTOBKY NPO0 OTHOCATCS Onepanuu:

« TPOXOUEHHUS 1po0;

« MepeMenIMBanus Mpod;

« 00e3BOXUBaHUs NPOD.

Heo6x0auMOCTb UX BHIIONHEHUS BRI3BIBACTCA TEXHOIOTMYECKUMH MPHYHHAMH.

Tak, rpoxoyeHue npod, Kax NpefBAPUTENLHOE, TaK U MOBEPOYHOE, BBHI3BAHO
PALMOHANEHBIM UCTIONB30BAHUEM APOGUITIOK, epeMeEIUBaHue NPob ABNIETCS HHOTAA
HeoOX0 UMOH omepauuell Py BHIMOIHEHUM COKpaleHus, a o0e3BoxuBaHUE NPo6
Heo0X0MMMO IGO0 NI BRIMONHEHUA TEXHONOIMYECKUX orepauuil apodnenus (noi-
cywka), nubo 1py NOATOTOBKE Npod Mynbibl (AeKaHTAIHA, Cryiiedue, QuubTpanus,
CyUIKa).

B urore TMOMYHOE COYETAHHE ANA CXEMbl NMOATOTOBKM npoOkl apobneHue-
COKpaILEHHE YCIOXKHAETCS, W THIIMYHAS CTaJHA IMOATOTOBKU NMPOOBI MOXKET BBIMNIS-
JeTh yXKe TaK, KaK NpeIcTaBleHo Ha puc. 7.3.

IIpo6a

Honcmea (npu neobxodumocmu)
‘F poxodeHue
JpobneHue

T'poxoyenue

IlepeMelnpanue
CokparieHue
OTGEOCl ‘

Coxparennas o
npoGa

Puc. 7.3. Tlonuas cxeMa BHINONHEHWA OAHOM CTa/iHH OAFOTOBKA NPOOEL Py ABL
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S
7.3. Bl,mo.rmelme/ onepanuii HOAroToBKY NPl

Hpobrerue npob u ux epoxoyenue

Jpobnenue npob ocywectanierca B Apobusikax ecex tunos. Haubonee wim-
POKO HCTIONB3YHOTCA MIEKOBBIE 1 BAJIKOBEIC NPOGMIKY.

U3MenpueHUE BHIIONHACTCS B [IAPOBBIX U CTEPIKHEBBIX MENBHULAX, 4 TAKXKE B
HCTHPATEIIAX Y CTYNKAaX. ’

ITpu npoGneHuu U UCTHPaHUM ciemyeT u3berath MOTEPh W 3aCOPEHMA Npod.
Tostomy apoGiibHOe 0GOpyROBaHuUe Mepe HCHONb30BaHHEM AOIDKHO OBITE OuMILe-
HO. JIitd 0c060 YHCTHIX IMPOAYKTOB WCHOMb3YeTCs ClelHansHoe 0bopyloBaHUE, He
3acopsIoiee IpU CBOEM M3HOCE TPoly BPEIHLIME KOMIIOHeHTaMU. TaK, KRapleByLo
KPYIIKY, K KOTOPOH IPeRbABJIAIOTCA BHICOKHE TpeOOBaHHA 110 YHCTOTE, UCTHPAIOT B
KBapIEBBIX K€ CTYIKAaX.

I'poxouenue (1 npocenBaHue) np06 NIPOBOAAT C MPUMEHEHHEM PYYHBIX U Me-
XaHudeckux cdT. TpeGoBaHUA K BBIIOJHEHUIO FPOXOYCHUA T e, UYTO U K JApobiie-
auto. ClieyeT HCKIIOYUTD TP €70 BRIIOMHEHUH NOTEPU U 3aCOpeHHE Npod.

JIaGoparopHoe o6opyaoBaHue U1 TOArOTOBKY NMPOO BHITYCKAETCA MHOTMMHU
¢upmamu. JUid  npuMepa yKaxeM HOMeHKnarypy naGoparopHoro jpoGUIBHO-
HM3MENBYUTENBHOTO 000pynoBanus, Bemyckaemoro «HIIK «MexanoGp-TexHukay,
r. Caukr-ITetepOypr (Tabs. 7.1).

, Ta6muua 7.1
Tlepeuesr oGopyaoBanust Xjist HOATOTGBKH 11pod

HaumeHoBanne Baxuelmue xapakTepuCTURU

1 . 2

JpOoOHIIKYM MEKOBBIE Kpynuocrs ucxoguoro nuranust — 50 u 95 MM
JT 60x100 u O 100x200 Kpymxocrs apodnenoro npoayxra - 2-20 u 3-20 MM
TIpoussoaurenprocts — 30-300 u 80-500 xr/g

Jpobunka Batkosad
JI 200x125

Aiax UICXOTHOTO — 12 MM
IupuHa BbrxogHOM memy — [-8 MM
IponssoanrenrHocTs a0 800 kr/u

Jlpo6unku KOHyYCHBIC HHEPUHUOHHBIC
KAJI-60 u KU-100

Fmax HCXOJHOO — 6 1 10 MM
dmax Apobneroro — 0,2 1 0,3 MM
{TpousBoaprensHOCTh — 10 11 30 kr/y

Hcruparend AUCKOBBIE
NJH-175 u UH-250

Aiax MCXOAHOTO — 15 MM
max ZpoSnenoro — §,08-5 mm
TIpoussonurensHocTs — 20-150 u 40-250 xr/

Uctuparens subpalyoHHbI JaeBoit
HnBY-3

Amax HCXOTHOLO — 4 MM

dmax Apobaenoro— 0,01-0,05 mm
Macca HaBecku — 50 ©

Uncno HaBecok — 3

Hcrupatens BUOPALMOHHEIiT
75T-IAPM

max HCXOIHOI0 — 3 MM
dinax Apobaenoro — 0,05 Mm
Macca naBecku — 30 T
YHCO HABECOK — 4

I'poxXoThi KpyrieIe
I'p3 uTp5

Ainax MCX0THOTO — 10 11 20 MM
KonuyecrBo cutT - 5
IIpoussoautensHOCTE — 10-80 1 50-250 Kr/y
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Oxonyanue Taba. 7.1

1 ‘ 2
['poxoThl HAKNOHHEIE nax ACXOJHOTO — 40 MM
Ta-051, TUA-052, T'JI-053 Kpynnaocts pa3penenns — 0,1-15 Mum

KonugecrBo cur—1;2u 3
[1pousBogurensHocT — 0,02-4; 5 1 6 /9

AHanu3aropel CHTOBEIC BAOPAIHOHRBIC | dinax HCXOAHOTO — 5 MM

ACB-200, ACB-300 Macca po6st — 300 1
Kommiectso cux — 6
Bubpocura ) Amax HCXOAHOTO — [5 MM
B1, B1M, B05, B052, B053 Kpymnrocts pasgeneHus — 0,1-5 i 0,1-10 mm

Komuuectro cur— 1,2, 1,2, 3
ITpousBogurensuocts — 0,5 1 0,1-2 1/

MensHUIE HapoBLe Amax HCX0HOTO 0T 1-3 10 5-8 MM
62MJ1, 40MJI, 48MJ1 Ao TOTOBOrO — 0,074 MM
KnaccuukaTops! cripalibHbie [TpousBoauTeNLHOCTE NPU rpanuue pazgenesus — 0,15 mm
561-Kp, 477 -Kp 1o cnusy — 260 u 300 xr/y
1o neckam — 500 kr/a
[MAPOIUKIOHEL JuameTp ruapourkiona —25; 35; 50; 75 Mm
ry-2s, '-35, ru-50 w rif-75 Kpyn#octs cnusa~ 30; 30; 40; 50 MxM

TIpousBojpurensHoCTh — 0,7; 2; 2.5, 5 M/a

Mzmensyntens HBII-100 usmensuaer 3a 10 muryT 14 npo6 maccoit 100-120 r
xaxpai. Ucxopnas kpynuocts 2 MM, KoHeuHas — 0,074 mM. [TomMonpHBIE CTakaHbl
HaJleXXHO ' 3aKpPHIBAIOTCA, HPENOTBpaliad IOTepH Martepuana npoOsl. Beinmyckaercs
000 «I'pynna xomnanwuii «[Tyraues u ITapTHepbi».

Komnanus «Bubporexnuka» Beinyckaer mukpoctynky MC1, npennasnayen-

HYH0 111 M3MenbueHus HeGonplnux npod MemowmM wapoM. O6bseM 3arpy3ku He 6o-
nee 5,0 cM® wactui ¢ pazMepamu. o 1 MM. KpynmHOCTh H3MeNBUEHHOrO MaTepuana
3aBHCUT OT NPOROIDKATENIFHOCTH H3MenpucHua. Halma ¢ MarepuanoM H MeJIoIuM
IIAPOM 3aKPBIBACTCA KPBUIKOH U OMeInaercs Ha KTy BUOponpuBoaa.
‘ VYeranoeku 1 0060pyHoBaHue At MOATOTOBKH Pod BEINYCKaIOT MHOTHE 3apy-
6exHele pupmsel. Tak, ussectHul u3gemus pupmet FRITSCH, poimmyckaromieif mspo-
Ky:0 HOMEHKNATYpy W3[eluil AN NpoOneHus W M3MeNbUeHMs: IEKOBLIe NPOOMIKY,
nlaHeTapHbie, HEHTPOOEKHbIE, TNCKOBEIE M POTOPHBIE MENBHHUIIB, 4 TAKKE MENLHH~
UBI~CTYIIKU, MO3BONAIOMIME TONYYaTh NPoOhl KPYNMHOCTEIO 5-20 MKM H Jlake MeHee
1 MKM; HIHPOKYIO0 HOMEHKNATYPy aHA/TH3aTOPOB KPYIHOCTH, TMO3BOIAIOIHX pacce-
BOM HA CHTaX [0J1y4aTh KIACCHI KPYIHOCTU B AMana3oHe oT 25 MM 10 20 MKM, a Ha
ocHOBe cemmMeHTamME Kiacchl 0,05-10 mMxM m 0,1-2500 mxM; u aenurenu npob
KPYITHOCTBIO OT 2,5 10 50 MM co crenenbio coxkpamenus 30; 10; 8 u 2.

Ilepemewusanue npob

Tak kak cokpauenue npobsr (0T60p HPoOHl OT NPOOET) BHINONHICTCAE YCIIO-
BHAX, KOTAA onpobyemsiif Maccus (1pofa) HMEeT CPaBHUTEBHO HEGOBILYIO MacCy,
yIOGHO HMeTh AENO C OJHOPONHBIM (TINATEBHO MEpeMelIaHHBIM) MacCHBOM. Kc-
TONB3yeMBIE METOAEI COKpAIUEHUs pa3paboTaHbl C Y4€TOM 3TOr0 00CTOATENBCTBA.
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HenoxpmxHeie ¥ He OPraHH30BAHHBIE B TOTOK [PO6HI HEpeMEIIUBAOT:

— METO/JOM KONIbLIA H KOHYCa;

— [epeKaTbIBaHUEM; :

— ' IPOCEUBAHHEM;

— B MEXaHUYECKUX CMECHTEIAX.

Meron KOAbIA U KOHYCA UCTIONb3yeTCs AUl nepeMetinBaHua npod Maccolt 1o
HECKOJBKUX COTeH KUOIPaMMOB, IeKalX Ha noiy. C nensio n3bexanus noreps U
3acopeHus MpoOkI MepeMelBalUe U HOCIEAYIOllee COKpalleH!e BEIyTCA Ha MeTal-
JTMYECKOM TIOTTY.

IlepeMeniMBaHue CBOJUTCA K TpPEXKpar-

/\ HOMY pa30OpaceiBanui0 npofbl U3 KOHyca Ha

. /\ KOJBLO 1 Hao6opoT (puc. 7.4). [lepemeinnsanue

T ; A OCYUIECTRISACTCS COBKaMHM wiu nomaramu. Ka-
YECTBO IepeMelHBaHUs BBICOKOE.

Puc. 7.4. TlepeMemnBanue I 6
METOHOM KONBUA K KOHYCA €pPECKATEIBAHUE HMPUMCHACTCS A IPO

Maccoii B HECKOJIBKO KHIIOrPAMMOB, NEXKAaLHX
Ha wieernke. IIpx 3TOM npo0a MHOTOKPAaTHO ITE€PEKAaTHIBAETCA NpU MOBEME YITIOB
KeeHKd. PasnuuHele NPOJYKTHI NIO-pa3sHOMY BeAyT cebs npy mepeKaThIBaHUM, U Ka-
YECTBO MEPEMEIIMBAHUA MOXKET OBITh HEBBICOKHM. '

TIpocenpanye BHITOMHAIOT 514 ipo6 Maccoit He Gonee HECKONMBKUX KUIOTpaM-
MOB, fjis 4ero 1pofy MOMELIAIOT HA CUTO C 3aBeAoMO OONBIIUMM, YeM KPYIHOCTE
Marepyana, OTBePCTUAMH, W TPOCEHBAIOT Ha KJIEeHKY. DTy Onepauuio oOBMHO co-
BMEILAIOT ¢ PACTHUPAHUEM HA CUTE KOMKOB M KOpPOYEK, BO3BHUKAIOWIMX IPU CYILUKE
npo6e1. KauecTBo mepeMeliuBaHus Bbllle, UeM NPY [CPEKATHIBAHUH.

MexaHugeckHe CMECUTEIM IPUMEHSIOT pexke. B MX KayecTBe MOXKHO HCIOJIb-
30BaTh MENBHULIB! 0€3 3arpyKeHHBIX B HUX IIapOB WM C 3arpyKEHHbIMU B HE6OMb-
moM xosnmyectse dapdopossmu mapamu. VIHOTAA UCHIONB3YIOT CHIEHUANBHO pa3pa-
60TaHHBIE CMECUTENH.

Tak, koMnanus «BubporexHuka» Boinyckaet cmecutens C 2.0 ¢ o6bemoM ua-
i 2,6 oM, B KOTOpOil cMemuBaeTcs npoba 10 FOMOI€HHOro cocTosHuA Ge3 paspy-
HICHUA U UCTHPAHUA 3EPeH.

Coxpawenue HenoOBUIICHBIX NPOL

HaunGonee w3BeCTHBIC CIIOCOOE! — KBAPTORAHUE, KBAJIPATORBAHEE, CIIOCOG THHEHKY.

Ksapmoearue cocTouT B TOM, 4TO NOJMyYEHHBI B pe3yabrare NepeMertuBaHus
(MeTonoM KoJblia ¥ KOHyCa) KOHYC Je/IAT Ha ueThipe yactH (puc. 7.5, a). JIng storo
HCIIONEB3YIOT KPSCTOBHMHY, CRENAHHYIO U3 JIUCTOBOrO Keneda, BHavale KpecTOBHHY
BHEPSAIOT B HAYANBHBIA KOHYC Ha OFHY TPeTh M pa3BopayusaioT ee, QopMupys yce-
YEHHBIH KOHYC. 3aTeéM KPECTOBHHY BHEAPSIOT B YCEUSHHBIH KOHYC JI0 OCHOBaHUA,
noiy4as 4ereipe 4actu Hpobsl. I1poby-Takum cmocoboM oOBIMHO Oeasim nononam,
cuutas yerBepTunku | u 1l ognoll nonosunoil npobet, a I u [V — mpyroit. Cnocod
HpOCT ¥ 00€CTIEUNBAET BBICOKOE KAUECTBO COKPALIEHUS.

Keadpamosanue NCNONB3YIOT N4 COKpaleHHS NPod, MepeMeaHHbIX fepe-
KaTbIBaHUEM, TPOCEUBAHHEM WIH B MeXaHUUYeCKuX cMecurTensx. QHO 3aKIII0YaeTes B
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TOM, 4TO JIEXAUYI0 Ha KieeHke npoly [iefaT Ha HEKOTOPOE HMHCIO MPUMEPHO paB-
HBIX XBafparos {16 unu 25) (puc. 7.5, 6).

-
a ]
HauansHetit Tpoda Touu ot6opa
KOHYC \\ MUKPOTIOPLHii
'YceyeHnbif - 1
KOHYC
X |'x
KpecroBuna

/f

\\{jﬁ e
I

Puc. 7.5. Crioco6bl coxpalieHUs HEMOABHMHEIX IIPO0:
a— keapmosanus; 6 — Keadpamosanua; & — cnocobom auxeKy

KBanparel MOXHO «HapHCOBaTh» Ha Tpobe. MHornma mid Toro HCHONb3YIOT
CHeNUANbHYIO PAMKY ¢ HATAHYTHIMU B Hel npoBonokaMu. PaMky HaknmamplBaioT HA
npoby, o6pasys Ha Helt KBagpaTsl.

W3 penTpa KOKAOro KBajpara LImaTeneM ordupaioT HebonmblHe MOpLUM Ma-
TepHaNa, CyMMa KOTOPBIX ¥ COCTaBIIIET COKpaHICHHny 1po0y. CremeHp cOKpauleHu
IPY 3TOM MOKET OBITE OUEHB GONBINOH.

KBapparoBaHue uMeeT npUHUMINAILHEIE HEAOCTATKU, B HEKOTOPBIX Cily4asx
HCKITIOYAOLIME €0 NPUMEHEHHE, 3 UMEHHO!

— packaTbiBaHWE HPOOHI TOHKUM CIIOEM MOXET NPUBECTU K €€ Cerperauud,
a npu oT6ope MOPLUHY LIMAaTeIeM B COKpaEHHYIO Mpoly MOMafyT YacTHIB! U3 Bepx-
HEero CIOos MaTepHana;

— Hebonpuoe uncio mukponopuuii (16 unu 25) Ha HeJHBIX IPOAYKTAX MOXKET
MIPUBECTU K 3HAYUTENBHOM BEPOATHON CUCTEMATHUECKON MOrPEIHOCTH.

IIpoOsl ¢ TeueHUeM BpeMeHH NOABEPIKEHBI cerperalui. B Tedenue Bcero Bpe-
MEHH YIIOTHEHHA YaCTUIBI Pa3HOHN IIOTHOCTH MepeMellaroTCst 10 BePTHKATH ¢ pas-
HOU CKOPOCTHIO. B UTOTe npoucXoauT oboraieHue HIKHUX clloer Gonee MOTHHIMU
4ACTHLIAMU.

Jas cerperauMu cyXux npo6 nocTaTouHo BHOpauuii COCYNOB HIIM IOITOXKEK,
Ha KOTOPBIX HAXOIUTCA poba.

Cerperaums MaTepuana myJbIIOBBEIX Mpob usydeHa HA Npo6ax, COREPALUUX
IATUHY, Dannanuil u sonoro [22]. Kpynsocts Marepuana npob —0,1 mm, KT = 1:1.
PesynbTarel npeacrasneHsl B Tabmn. 7.2.
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Tabmauna 7.2
- Murpanusa HHTepMeTaIIHYeCKHX YaACTHI
NpH CTOSHUH NYJbNLI B Te4eHne 2 4acoB

Homep cos Brxon MaccoBas fions, I/t
TBEPAOTO, T Pt Pd Au
1 123,6 4,00 38,0 1,53
2 253,7 5,10 37,3 1,70
3 134,2 5,84 40,4 1,63
4 197,7 13,10 49.0 —
5 142,3 15,42 52,0 2,10
6 133,1 35,00 80,1 6,43
Bcero: 984,6 12,28 48,7 -

Cnocob nunetixu COCTOMT B TOM, 4TO npoby pacronararoT y3Koi monocoil Ha
Kparo CTOINa, IIOCiIe Yero IIrareieM IyTeM MOJHOTO MepecedeHus npobet cOpaceisa-
10TCA B COKpalneHHy 0 npoby 100-200 Mukponopimii (puc. 7.5, 8).

OTOT cnocod Mo3BomseT N30eKaTh OTMEUEHHBIX HEIOCTATKOB KBA/IPATOBAHMS.
Croco6 nureiiky Opin pa3paboTan mid COKpalteHud npob, corepxaummux Graropom-
HBIE METAILIEL ‘

Coxpawenue osuxicywuxcs npob (nomoxos)

Kak yxe 6510 0OTMEYEHO, 0TOMpaTh MpoOBl OT NMOTOKOB Beera Lenecoobpas-
Hee, YeM OT HENOABIDKHBIX MAacCC, HOITOMY pa3paboTaHBl COKPATUTENH, COKPAIIAk0-
e npo6hl Kak METOJOM ITOTIEPEUHBIX, TaK ¥ METOAOM IIPONONBHbIX CEYEHHUH.

Bug cBepxy Ha
wwni AN )

6

Puc. 7.6. Mexanuueckuit coxparutens npo6 MCII (a) u Buz cepxy Ha cocya 3 (6)

CoxparuTeny, coKpamaomue npody METONOM HOMEPEYHBIX CeYSHUH, UMEIOT
yCTpocTBO, GOpMEpYIONIEE IIOTOK, KOTOPLIH 3aTeM mepecexkaercsa KopuioM. Tumuy-
HBI BapHaHT — Mexanudeckutl coxpamumens npob MCIT (puc. 7.6), comepxauiuii
Gynkep I, B KOTOpHIA BLIChiNaeTca Mpo6a, U3 KOTOPOro MHEKOM 2 MaTEPHAll PaBHO-
MEpHOH CTpyed mnojaercs BHU3. BHu3y Bpamiaerca cocyn 3 ¢ neperopoixkamu 4,
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NpefcTaBIAIoUNE o600 N0 CYIECTBY CeKTOpHBIH npoboorbuparens. IIpoba ne-
JIUTCA Ha YACTH, MPOMOPUMOHAIBHEIE YIIaM f3 CeKTOPOB.

Tak yctpoeHsl MHOTHE 3apyOesxHble cokparturenu. Menstorcs nume Gopma
noJayM Marepuana (BMOpaloOHHEIH THTaTens) U GopMa npueMHEIX Kosuieit (CyTht-
TOYKH, MPOGHPKU U T. 11.)

DaKTHYECKH TAKOH cnoco0 MEXaHHYECKH peall3yer CHoco0 KBajpaTOBaHUS
JUlsl HETIOABHKHEIX TNPo6.

AHAJIOTOM TaKUX COKpaTUTeNel Ui KUAKUX NMpod ABIAETCA COKpAaTUTENb C
eMKOCTBIO M PACIIPEENUTENIbHOM Bpatarouieiics Tpyokoil, pacipenenstomeil mop-
LM MOTOKA MYNBIBI HO MPUEMHBIM CEKTOpaM.

Bce Tpe6oBaHUs K KOBIIOBBIM NPOGOOTOH- Hexopuas
parenaM JOJDKHBI AN TaKMX KOHCTPYKUMEH BBI- mpoGa
HONHATECA. A TaK Kak CKOPOCTb MepecedeHHs
CTpyW orpaHuueHa BenuduHoi 0,6 M/c, To mpuH-
LUMHATEHEIM HEAOCTATKOM TAKUX COKpAaTUTENeH
SBJSETCA OTHOCUTENLHO MAJOE YHCIO TOYEUHBIX 27
npob (MHKpoHOpLHMiL), oTOUpaeMbIX B COKpailieH-

HytO [po0y, 4TO PUBOIMUT HA OEAHBIX IPOJYKTAX AN

K 3aMeTHOH BEpOATHON CcHCTEMaTHYECKO# = [o- CoxpamenHas

IPEIIHOCTH. npo6a
OTOro HeJOCTaTKa HET Y JNCKTPOMEXaHU- i

YeCKUX COKpaTUTeel, HE UMEIOLWIUX OrpaHHye-

. o Orl
HHH Ha CKOPOCTH. MEpeceyueHus. Takoit COKparu- GPOC

rers (puc. 7.7) umeer GyHkep [/, B KOTOpbI mo-
Mewgaerca npoba, U pazdpaceBArOMMiI QUCK 2 €
peixauteneM 3. Marepuasi npoOsl orOpaceiBaeTcs
K creHke Kopryca 4 ¥ cronsaer BHU3. Ha nyTu criofsarouero moToka ycTaHaBIHBa-
eTcs KamubporaHHas orbGopHas wenb 5. [Tonasmmii B Hee Marepuan nmarpyokoM 6
OTBORHUTCA B COKpAILEHHYIO Ipoby.

Paz0paceiBaroluuii JUCK 3a BpPeMs pasrpys3xu npodsl conepmaeT 300-500 ob6o-
POTOB, YTO COOTBETCTRYeT 0TOOPY 300-500 Muxporoprmii.

' DaKTUYECKH TAKOI COKPATHUTENb MeXaHMYECKH peandsyer crnocol nuHeiwu
U HEerOABWXKHBIX Ipo6. Ha cnocod M ycTpoiicTBO A COKpauleHUs MONydeH na-
TeHt [45].

CoxpaTuTeny, cokpamaronuye npoby MeToAoM HPONONBHBIX CeYeHuil, B Ho-
JABJSOLIEM OONBIIMHCTBE CNyYaeB MNPEeACTABIICHBI HCeloOuamulM COKPAaTHTENeM
(puc. 7.8).

HKenoOuartslii (utk xKenOOKOBHIH) COKPATHTENb COCTOUT U3 CHCTEMBI HaKIIOH-
HBIX XeN0B0B [, coceHUE U3 KOTOPHIX HAKIOHEHH! B PasHBIE CTOPOHEI, TAK YTO BHI-
cplraemast ¢ COBKa 2 mpoba JeuTcs Ha HEKOTOPOe YUCIIO NapalIenbHbIX CTPYH.

Yucno xenobos 06sr4Ho 8-12 u Beerna uernoe. Hakmou xeno6os NomxeH
OrITh OOMBIIE yIiia ecTeCTBEHHOTO O0TKOca Marepuana (55-60°), takum, yTOOBI Ma-
Tepuall CKONB3UN Mo OHY kemoba, He 3abuBas xkenoba, U momajam B MpUEMHBIE
eMKoCTY 3.

Puc. 7.7. DnekTpoMexaHUIECKU
COKPATHTENh
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Puc. 7.8. XemoGuarsiii cokparutens (a) 1 ero ceucHue (6)

TIpoGa momemaeTcs Ha xenob 6e3 nepeMelMBanms; a TOJILKO Pa3pPaBHUBAETCS
Ha COBKE M 3aT€M POBHEIM CIIOKOMHEIM HOTOKOM CCHINIAETCA HA CHCTEMY XKenobOoB /.

IIpoba Bcerma memurcs nononam. DakTudecku Takoil CHOcOd MEXaHHYECKU
peanu3yer cnoco® COKPAIUEHMs KBApTOBaHUEM /IS TepeMeliaHHbIX HEMOABUKHBIX
npo6. KagecTBo coxpaimenusa xopowmee, Kenofuarsie COKPATHTENN WHPOKO PACIIPO-
CTPAHEHBL.

HIIK «Mexanobp-Texuuka» Beiyckaer coxpartutenu sxenoOxoebie CXK-5;
CX-10; CXK-15; CXK-20 ¢ mupuHoil sxkenoOKoB cooTBeTCTEReHHO 5; 10; 15 u 20 MM
J7s NpOYKTOB KPYMHOCTEIO 1,5; 3,5; 5 u 8 MM, KonuyecTtro xenobkor 20 u 16.

Ne | *

23 1

\ AK Mynna ngg‘gg:m
;

CoxpameHnas
Otbpoc npoa
Puc. 7.9. Panuansabiii Puc. 7.10. Coxparurens ans
COKpATUTENb JJIs My JIbIIH TypOyTA3MPOBAHHBIX ITy b

AHaNOroM xenod4yaroro COKpaTuTeNsl AN KUAKUX IPO0 sABIAeTcs paduans-
Hulll cokpamumens (pAc. 7.9), B KOTOPOM BBITCKAIOIIAad U3 €MKOCTH | To TpyOke 2
TIyJbila NONAAacT Ha CEKTOPHBIN NenuTens 3. 3T0 HEMOJABMKHEIH KOHYC ¢ paadaisb-
HBIMM CTE€HKAMM, AENAIMMMH ero ob6pa3yrouryto Ha cekropa. C OIHOrO U3 CEeKTOPOB
COKpauleHHas 1poba crekaer no tpyoke 4.
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B paGore [56] onucan ctaTudecKuii paauanbHO~KeI009aThiil COKPATUTEND IS
TyJibII, TIO3BOJAIOMIMIA COKpalaTh NpoGy 0 CTeNeHH cokpamenus 125 (5°). Koner-
PYKIMS COKpaTUTeNs MO3BOSET YCTaHaBAMBATH JIIOOYIO BBIOPAHHYH) CTENEHbL CO-
KpallleHns.

B npaxrtuke BCTPEYAIOTCS ynpoujeHtsle sapuanmel cokpamumeneti, €Ciy Io-
TOK MyJNBOBI B TOUKe 0TOOpa mypbyrusuposan (puc. 7.10). B tpyby [, mo kotopoii
repeMelaeTcs TypOynu3upoBaHHas IyJiblia, BCTABICHA Cpe3aHHas HAUCKOCOK OT-
6opHas TpyOka 2, orbuparowmas 1 OTBOJAINAA COKPALIEHHYIO TPO0y.

O6essoorcusanue npob

Hexanmayua (1. e. cnUB XUAKOH (a3pl) BEIMONHAETCA IOCIE OTCTAMBAHUA
nipoGel. JKuaxas pasa cnuBaercs 4epes Kpail coCya WK ¢ MOMOLIBIO LTAHIA TAKUM
o0pa3oM, 4TOOH CIIMBaNach TONBKO YHCTAsA KUAKOCTE 0€3 3aXBaTa TBEPABIX JACTHII,
[I05TOMY AEKaHTaUHIO CIIEAYeT MPOBOAUTH MAaKCHMANBEHO OCTOPOXHO. Ui OTBETCT-
BEHHBIX, B Y4CTHOCTH, BCEX TOBAPHEIX, NPo0 NekaHTauus He pekoMenayercs. He
cllelyeT OCYIECTBNATh NeKaHTaUMI0 M U TIpol, onpenenseMplii KOMIOHEHT KOTO-
PBIX MOXET OKa3aThCA B PACTROPEHHOM BHIE B IEKAHTUPYEMO# HacT HPOOHL.

Dunempoganye OCYLUECTBIIAETCA C UENbI0 IKCHPECCHOrO YAANCHUS BIIark U HO-
JIYYWIo MUPOKOE IIPUMEHEHUE C UCHIOMb30BaHHEM BBICOKONPOU3BOAUTENBHBIX PEHT-
FeHOCHEKTPaNbHbIX aHAIN3aTOPOR. Brimyckaercsa GUISTpOBaNbHAA YCTAHOBKA Ha JBa
crakaga pasmepoM 150x120 MM, omHako GUIETPOBANEHEIE YCTPOMCTBA U3TOTOB/LLOT
HerocpecTBeHHo Ha ¢abpuke. IIpu MaccoBoM moctynnenun mpo6 Ha dabpukax yc-
TAHABJIMBAIOT CIEHAaNbHble (PUIBTPOBANBHEIE CTOMNBI, copepxamue 10-12 dunsrpo-
BAJIBHBIX fAU€eK ¥ paboTarolKe KaK NOM Pa3peKeHNEM, TAK U [TOA TABNEHHEM.

Dunemposansias suetika (puc. 7.11, a) cocrout U3 uuwimugpa 2, ycraHasim-
BAEMOTO Ha QHIBTPOBATLHOE PEINETO 4, HA KOTOPOE NPEABAPUTENBHO YKIANLIBAETCS
duntTporaneHas Oymara 3. B nunungp 2 nocrynaer npoba /, koTopas GuisTpyercs
gepes Gymary nog pelictuem BakyyMa (p = 0,07 MIla), nosgoauMoro uepez mnarpy-
00K 5, yepe3 KOTOPBIH NMIPOUCXOAUT ¥ ciuB QHUIbTpaTa. OUIBTPORANEHOE peleTo 4
uMeeT GOPTHK, @ HUAMHAP 2 MOAOTHAH TakK, YTOOkI Ipy 3aKpeIvieHuy QuisTpoBanb-
Holt 6yMary o6pa30oBanock repMETHIHOE COENUHEHUE IUMHADPA C PEIIETOM.

[Ipy KCIONB3OBAHUU PEHTFEHOCIEKTPALHBIX CIEKTPOMETPOB JIS TIOPOLIKO-
BBIX 1100 NPONOIKUTENEHACTE OTNENBHEIX Onepaudil NOAroTORKY NPolsl cocTaBns-
€T, MUH!

TpauncnopripoBanue mpob........... PR TR et e et n e nnae 1

®unsrposanue (Bakyym 0,07 MIla)...

Cyuxa .........

Houcrupanue

AnHanu3 npo6

PeanuzoBano GUIETpOBAHHUE [IOJ JaBJICHUEM C OJHBOBpPEMEHHOM cywkoi. Ilpu
UCIIOJIb30BAHUM CXKATOTO BO3OyXxa ¢ M30BITOYHEIM naBieuueM 0,2 Mlla mpomomxum-
TEJIBHOCTE (UNBTPOBaHUA yMeHblnaercs B 3 pasa. Ilomaua Nox TakuM HaBlIeHHEM
ropsivero Bo3ayxa o0ecieuntBacT OHOBPEMEHHYO CYLIKY IPOOHL.
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Coxareiit
BO3AYX
Bozgyx b
[Tpo6a

Wiy

L\ /

Cnus

Puc. 7.11. GunprpoBanbHas sqcitka (a)
o GMIBTPOBANBHO-CYIIMALHAT YCTAHOBKA (6)

DUILMPoSaTbHO-CYUUTLHAA yemanoska (puc. 7.11, 6) paboTaer cneayromum
obpasom. OUIBTPYIOUYIO IOBEPXHOCTS 3, COCTOANIYIC OOBIYHO U3 HECKOIBKUX CHO-
¢B (YuIBTpOBANEHOM GyMaru, yKiiaJsIBat0T Ha OCHOBY 4. Ha Hee ycTaHaBIMBArOT cTa-
KaH 5, KOTOPBI MPIKUMAETCs MHEBMATHYECKUM UCIIOJHUTENBHBIM MeXaHu3MoM /.
IlpoGy 3anmuBaroT (WM OHA IOCTYHAaeT HO CHCTEME TPYGOMPOBOTHOTO TPAHCIOPTa)
no TpyOke 2, mocie 4ero B CTaKaH MOJAIOT ropAYdil BO3XYX OT Harpeparels 6 Mo
npasnenneM 0,2 Mila.

Cywixa BRUIONHACTCS NS OKOHYATEIBHOrO yjaneHus BIard. AHanu3 macco-
BOH JIONMM Kakux-MG0 KOMIIOHEHTOB B Npo0e BHINOJNHACTCA B PACYETE Ha CyXYIO
maccy. ITosromy HaBecka, riepelasaemas Ha aHanus, JOIDKHA OBITH cyxoil. Cymat
npoOrl B CYHIWIBHEIX mKagax. TeMnepaTypa cymku JOiKHA OBITh Tako#, yTOOB HE
TIPUBOJMIIA K APYTHM H3MEHEHUAM Npo6el. ITosToMy yrois cywar npu TemIeparype
35-55 °C, cymbpunnbie pyjs — npu Temieparype 105-110 °C. Tlpu cynixe mMarepuan
crocober o0pa3oBHIBATH HA IMOBEPXHOCTH KOPKH, KOTOpEIE pacTpeckuBatotcs. [Ipu
pacTpecKUBaHUN KOPKM MOTYT BBUIETATh U3 YalleK M 3acopATh apyrue npobsl. [lo-
3TOMY HpoOBL IPU CyUIKE HeOOXOOMMO MEepPUONUYEeCKH mepeMenuBarb. Ecnu npoba
MPU CYILIKE BBIAENAET BPEeAHbIE BELIECTBA, €€ HEOOX0AUMO CymuTh B mkadax, 06o-
PYAOBaHHBIX BBITAKHONH BewTwauuedl. I[lomemaeman B cymunbHeid ukad npoba
JOTDKHA MMETh MapKHUPOBKY .

7.4. CxemMbl MOATOTOBKH P0G
OGBIYHO MPUMEHSAIOT MHOTOCTANUANBHYIO CXEMY MMOArOTOBKH Mpo6. DTO Tex-

HOJIOTUYHO U 9KOHOMHUYHO.

TexXHONIOrHYHO, Tak Kak oObluHbIe NabopaTopHble APoOUIKM 0OecreduBaioT
cTeneHs APoOneHHs B HECKONBKO ¢XHHMIL.
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O6neauHeHHas npoba pymel

Moacymka (py HEOOXOAUMOCTH)

JpoBaenue a0 25 MM

Tepemenbanue

Coxpamenue

I crapus

I cramus Jlpobaenue ao 12 Mm

OcraTox

Ilepememnupanue

Cokparnenue

——————————————————— e iHe Menee § kr &0CT3T0K
Jlpobienue A0 4 MM Iepememnbanue

|
i

I'poxouenue : Jlenenue ua 4 npobet no 2 kr
|

+4MM —4 My UL OTIPGACIICHUA BIATH B PyLe
THepemewupanue e
II1 crapus

CoxpaueHue

Usmensyenue x0 1,5 (1 MM) Q6benunenHas npoba KOHUEHTpATa

I'poxoucHue [,

e
+ 1,5 (1mm) ‘l ;/— 1,5 (-1 mm)
Tlepemewnpanue
IV cragus _—— -

Coxpaienue

He meunee
e b ] fromem 1,5 kr Ocrarox
Jousmensuerne xo 0,08 mm

[Tepememubanue
— -

- e o mme| b oo e s

1
I
[poxouenue ! Jenenue xa 3 npobsl 1o
i
I

== e e e . 0,5 kr 10 onpeneneHua
+0,08 MM ~0,08MM| i bnamsxoaueﬂrpare
| _______________________________________ -
¥
OxkoHYaTenbHast [lepemenmBanne
cTagus — — o

¥
JHeneHue Ha l'IpOGbI JUL1 ONPERERCHUS XHMHYECKOT0 COCTaBa
ENE e EON WA e ENE MM tMS EER EGw BON DER e e Mmoo

(44C0 APoG YCTaHABNUBASTCA 0 COFIACOBAHHUIO)

Puc. 7.12. CxeMa MOAroTOBKH KOHEYHBIX TOBapHLIX 11pol. [loaroroska odmeit npo6st
KOHLIEHTPATa IIPOBOJUTCA IO cxeMe, nokasanHoi myHkTupoM (FOCT 14180-80)
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O06bemiHeHHas Hpoa My bIB

B36anThlBanye U NepeMEIIUBaHIE

'

Coxpammerue
(0 0,2 Kk TBepOii basml)

'
Cymka npu 105-110 °C

Jousmenpyenue g0 0,1 MM
I'poxouenue

(KOHTPONBHOE IIPOCEUBAHME)
+0,08 MM 0,08 MM

IlepemelBanme

Jenenue npoSH A ONpEACTCHAT

Xumudeckoro cocrasa (1o 100 1)

B na6oparopuro KontponsHas
npoda

Puc. 7.13. Cxema moaroroBxd npoGet mynsnst no FOCT 14180-80

OKOHOMHUYHO, TAK Kak W3MEHEHHE KPYMHOCTH HO3BOIAET COKPATUTH poly ¢
HeOonpuUM yBEINIEHHEM NIOTPEIIHOCTH Bepel clieayowed cragueit ApoGeHus.

Ha puc. 7.12 mpencraBneHa B KauecrBe mpuMepa cXxeMa MOATOTOBKH Ipod,
npeanyceisaemMad rocyaapcteeHHeM crangaproM 'OCT 14180-80 nns momroroBku
npo6 pyd U KOHLEHTPATOB LIBETHBIX MeTa/uioB. CxeMa IOATOTOBKH mpoObl pyabl ¢
HaYaIBHOR KPYMHOCTEIO Honee 25 MM 1o KoHeuHo kpymHOcTH — 0,08 MM cocTouT
U3 TATH cTapmit (muros). CokpameHe NpoBOAAT Py KPYIHOCTH Tipolur 25; 12; 4;
1,51 0,08 mm.

Ha puc. 7.13 npencrasneHa crangaprHasd ¢XeMa [OJFOTOBKH HMPOOLL MyIIBIIEL,
Tax kax nmpoGa MyJIBIEl COREPKAT YaCTHIBL HEGONBINOH KPYITHOCTH, TO €€ cpasy Co-
KpamaroT K HPOBOAAT TONBKO OJHO HM3MENIBUEHHE CyXoH MpoOBl IO KPYMHOCTH
-0,08 mmM.

Ilna monroroBku mpo® yraeil BeimyckaroTca HpoGopasgenoyubie MalidHB,
cXeMa IOJTOTOBKH IPO0 B KOTOPHIX 3a10KEHA KOHCTPYKTHBHO.

Tak, mamuna npofopaszgenounas MIJI-1S0MLP npenuazHadena mis nouro-
TOBKHM P06 yria KpynHocTeio A0 150 Mm. Ha Beixope Mamuust Hony4aroT 3 npodst,
KPYTHOCTE KOTOPBIX —3 MM.

HprupeameroM Beimyckaercss ycranoBka YOMII, noseomsiomas oOpabathi-
Bath Manoo6semMubie MpoGer (0,01-0,02 M”). OHA MOXET HCIONB30BATLCA TAKKE ATA
o6paboTku cpeaneodbeMubIx mpod (0,04-0,1 M’) ¢ sarpyskoii 06paGareiBaeMOro Ma-
Tepuana Jactamu. Y OMII Briroyaer rpoXoT-Ae3uHTerparop U oforarurensHoe 06o-
pymoBaHUe: KOHUeHTpauuoHHsIH cron tuma CKO-0,5 wmu 30K, neHTpoGexHBbIii -
KoHueHTpatop Tuna «Mromak-0.1» @ BCoMorarenmpuoe obopyrnoBanue. Opakuus

—3 MM Yepes rPoXO0T OMyCKaeTcs B OAROH ¢ BoAoH. Dpakius +3 MM OcTaeTcs BHYT-
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pu rpoxorta. I[Tocne monHo# ne3uHTerpaluy Mpobsl FPOXOT ONPOKUABIBAETC PYKOAT-
KOM M 4HCTas rajd BBICHITAETCA U3 HEro Ha INIOCKUH IPOXOT Ui BU3yaJIbHOTO KOH-
TPOJIA Ha KpynHoe 3051070. Menxuii MaTepuan U3 moAa0Ha NeCKOBBLIM HACOCOM Noja-
eTcsl B THAPOLMKIIOH, B KOTOPOM (IPOM3BOJMTCA uacTU4HOe obe3poxkuBanue. Cnus
THIPOLMKIOHA [IOCTYIIAeT Ha KOHTPOJIbHOE OforaiieHue BO BTOPCH THAPOLIMKIOH.
INpumMenenne NocaeNOBaTENBHO ABYX HAPOLHKIOHOB 00eCHEYUBACT MAKCUMATIBHOE
U3BJICYEHUE MEJIKOTO U IUIACTHHYATOTO 20J10T4..

CxeMBI NOAroTOBKM npob I pasnuuHbeIxX Gabpuk paspabaTeiBaloTCA C yIETOM
crnenudUKH OrmpobyeMBIX MPONYKTOB W YCIHOBUI BeinonHeHus pabor. Crepyer JiMime
yKa3aTk, 4TO MOIAroTOBKA MPob Tak XKe, KaK U UX 0TOOp, CBA3aHa ¢ MOrPelTHOCTAMH.

OnpoboBanue, obecrieunBaioliee 3aJaHHYIO NOrPENIHOCTE, NMPUEMIIEMYIO I
TOBapHEIX pacyeTOB, HEOOXOOUMO B CHyHae NOKYNKHM HUNH NPOA®KU PYyIbl, KOrAa
HYKHO 00CCIECUHTh BBITONHEHHE 00OHX HMPHHIMMIIOB ONpo6OBaHMSA, UCKITIOYAOIUX
CUCTEMATUUECKYIO OFPELLHOCTD, 4 TAIOKE JOIMYCTHMYIO CIIy4YaifHYIO HOTpeIIHOCTh.

IpuMepoM Takoro perueHus ABnAeTCA ONpoOOBaHHUE 30J0TOCOIEPHAUX PY,
HOKyNaeMblX AJIMAIBIKCKUM TOPHO-METALTYPriadeckuM komOunatom (puc. 7.14)
[57].

Pyna nmocrynaer maptusimu o 180-300 T B >Kene3HOHOPOKHBIX AyMIIKapax.
TocTynuemuas napTua pyasl BEIPYKaercs Ha OeTOHUPORAHHYI0 nnowanky . [orpys-
YHKOM pyJa BO3BpAIIaeTCs B AyMIIKApE! # 0TOHpaetcd B npoOy. [ng atoro 2 kosma
PYABI 3arpyKaroTcst 00paTHO B AyMIKAp, a KaXAblil TPETUIl KOBLU BEICHIIAETCA B OT-
TeTBHYIO Kydy. DT0 cokpaluenue nepenonayupasueM. Iocre paspenku TakuMm obpa-
30M BCcell MmapTuu MmonydveHHas Kyya pyHAbl AEAMTCs NOrpy3uukoM nonosam. OmuH
KOBLU FPY3UTCS B AyMIKap, APYroil — B APYyryio Ky4dy. Pasgenka kyunu nosTopseTcs
Jo moaydeHus npoOst Maccoit 5 1. [lonyuenHas npoba pyel 3arpyxaercsa B OyHKep
YCTAHOBKH NS ONPOOOBAHUS 30JI0TOCOHEPHAIIX PYyJ. 3arpy:KeHHBIE AyMITKape! C
py0it HaNpaBIAOTCS Ha MepepaboTky b0 Ha CKiIaf.

YcraHoBKa st onpoGOBaHUA 30JI0TOCOAEPKALIMX PYI HMEET B CBOEM COCTaBE
CITEAYIOLINE MEXAHU3MEI.

TIpuemuriii Gyukep emkoctsio 5000 kr (McxonHoi ¢pakuuu —50 Mm) 3arpyxa-
€TCs IpU MOMOLIHU morpy3quka. Jlanee onpodyemMas Macca NIacTHHYATHIM IIUTATENEM
NIOlaeTCA Uepe3 3arpy30uHblil KOHBeiep ¢ JIEKTPOMArHUTOM Ha KOHYCHYIO ApOOHII-
Ky Ans nmomydenus ¢pakuuy 16 mM. IpodneHpiil mponyKT KOHBEHepOM NOfaeTcs Ha
FPOXOT Afs KOHTPONBHOTO paccesa. Ilocne pacceBa @paxnus +16 MM KoHBeiepom
nojaerca o6paTHO Ha JOM3MeNbUeHHE B KOHYCHYIO ApoOunKy. Opakuus —16 MM mo-
JlaeTcs KOHBeHepoM Ha UEThIPEXCEKIUOHHBI NeNuTeNNb-COKPaTUTEND.

Ha penutene-coxparuTene MpoOUCXOMUT pasfe/icHUE NOCTYNMBLUEH MAcChl B
nponopuuy 1:4. Macca, nmony4ennas nocie cokpauienus (1250 xr), moctynaer B
GyHKep-HAKOUTENb W Jlajiee Ha BANKOBYIO ApOOWIKY, rle NPOMCXOOUT IpolneHHe
Jo nonyuenus ¢pakuud —4 mm. [Monyuensas ¢pakuus nojaercs Ha KOHBelep U
TPaHCHOPTHPYETCA HA YETHIPEXCEKUMOHHBIH JENUTENb-COKPATUTEND, TOE NPQUCXO-
T pa3geNieHre nocrynusiieil Macce! B nponopuuy 1:4. Macca, nomydeHHas roce
cokpaimenus (312 Kr), MOCTyHaeT Ha KOHBeilep ¥ TPAHCHIOPTHPYETCS HA COKpaTH-
Telib. B UTOTe NOMY4ar0T COKpaILeHHYo npoby Maccoit 50 kr.
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Jymmxapbt. [Taptast 300 T, doax = 50 MM

Pasrpyska

TTorpy3ska

1007 Ilepenonayusanue 9001 B AYMTKAD
[Tepenonaynpanue |
50T r“"L— 501
Iepenonaunsanue PaGota Ha
25 Trg_-_L 25 1| GeronupoBanHon
10 Iepenonaunsanye : 151 TICWAIKe

Heﬁenonaqunauue
5T 5T
R

Jlpo6nenue g0 16 Mmm
Y
I'poxoucHue
+ —16 MM

CoxpaleHue
1250 kr l_L—_\B 4 pasa 4950 xr

JpoGnenue 10 4 MM ‘

A
CokpanieHue
I2xr{ g4 pasa YeraHoeka g
CokpanieHue [IOATOTOBKH Npos
78kr{ B3 pasa Maccoi 5 T
CoxpaieHue
50 xr
Cymika

JpoGnenyve 1o 1 MM

I'poxoueHue

Hegemeumsaﬂue 46,9 kr
CokpailneHue
£ 25 kr

CokpailieHue
. 12,5 kr
CoxpaineHne
6,25 kr
COKpalICHHE
3,1 kr

Ucrmmpanne

IpocenBanue
Jeneunue Ha 3 yactu
npoObr HA aHanu3

Puc. 7.14. Cxema ToBapHOro onpoGoBaHuA 30JI0TOCOEPKALIeH py bt
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[Tonyyennas fiocie coxpamenus npod Macca (4950 kr) TpaHCHOpTUpYETCA IO
KOHBeliepy Ha OETOHHYIO IIoMmanKy pasMepom 10x10 M?, OTOPONEHHYIO C TPeX CTO-
pot 6eToHHOIl cTeHKoH BeicoToil He MeHee 1,5 M. C mowanku Macca 3arpyskaercs
fIOTPY3YMKOM OOPATHO B AyMITKap.

Ipo6a maccoit 50 kr moxsepraercs cyuwke B mkady. Ilocne cymku mpoba no-
JAeTcs HA BAJKOBYIO APOOHIIKY, rie MPOM3BOAMTCA U3MENIbUEHUE K0 pa3Mepa 4acTUIL
B 1 mm. Tlocme BankoBo# ApoOHNKU MONyYeHHBIH MaTepuan MOABEPraeTcsa KOH-
TposibHOMY pacceBy. @paxuus Gonee | MM OTHpPaB/IAETCS MOBTOPHO HA BAIKOBYIO
Japobunxy. [Tony4eHHBIR NOCe BANKOBOH IPOOUIIKK H KOHTPOIBHOIO pacceBa mare-
pUAN TIO/IBEPraeTcs COKPALICHUIO B YETHIPE TIpHeMa ¢ [OJlyYeHHeM MacChi MpoOkl B
3,1 xr, KoTOpas B JajibHEHIIEM OTHpaBAfeTCs Ha AUCKOBBIM ucTHpaTens Ml MOIy-
qeHus ¢pakuuu ¢ pazmepoM gactun 0,071 mm. ITocne mucxkoBoro kcruparens npo-
H3BOLUTCA KOHTPONBHOE NpOCceuBanue, YacTUlpl pasmepoM Oonee 0,071 MM ornpas-
JIAROTCS I JOM3MENLYSHUS Ha AUCKOBBIH UCTHPATENb.

ITonygeHHas Tocie TUCKOBOrO MCTHpATeNs Mpoba mocne nepeMeltiMBaHus OT-
[PABIAETCS 1A PasfeeHus Ha TPU KOHedHBle NpoBH Maccol no 1 K kaxmas.

Takoe orpoboBaHUE 30J0TOCOAEPKAMUX PYA MO3BOJNACT [ONYYaTh NMPEACTa-
BUTENIBHEIC POOHI, @ TAKOKE 06eCeYHBaeT JOCTOBEPHOCTE YYETa U COCTABIEHHUE pe-
aTbHBIX OaJIaHCOB MO IPAaTOHEeHHBIM METalnaM.

BelienuM JOCTOMHCTBA U HEHOCTATKU ITOTO PeLEHH.

Hocmouncmea:

1. HenoppnkHas Macca onpo0yeTcsa METOJIOM fiepeNonayuBaHus A0 Macchl 5T
¢ HCnonb30BaHueM IpobooTOuparena, B KAYECTBE KOTOPOTO MPUHAT KOBLI MOIPYy3-
YUKa ¢ pasMepaMy, BO MHOTO pa3 MPEeBBILAIOIUMY pa3Mepsl KyCKOB pynbt. Takum
o6pa3oM, peanu3oBaHsl 00a TpeGoBaHUs K DPaBUIBHOMY O0TOOPY Npob, a Takke 0TO-
6pana npoba JOCTaTOYHO OONBLIOH MACChHl, 9TO NPEJONpeaenIeT MAIyIo CAy4aliHyo
HOTPEHOCTE B 3TO0I KpYHMHOCTH Marepuana (—50 mMm).

2. TIpo6a maccoit 5000 kr mpoGuTcs K0 KPYIHOCTH 16 MM UM COKpailaeTcs Me-
TOJOM MOTEPEUHBIX ceueHU o Maccel 1250 kr, a 3aTeM ApoOuUTCs A0 KpymHOCTY 4
MM W COKpamaercs a0 maccsl 50 kr. OnpoOoBaHHe MaTepuana B HOTOKE METOAOM
NONepeUHbIX CCUCHUN MCKITQUAeT CHCTEMATUYIESCKY0 HOrPEMIHOCTh, 4 COKpaeHue
JI0 CPaBHUTENLHO GONBILNX Macc — MPUEMIIEMYIO ClTyYaiHy!o.

Hedocmamxu:

1. Hcrionp3oBaHue TPYAOSMKOr0 MHOTOKPATHOrO Crocofa repenonaynBaHus
Opy NPUHIKMHATEHOH BO3MOXHOCTH KaueCTBEHHOro cokpaiteHus B 40-50 pas uc-
XORHOM Macchl B KpYITHOCTH 50 MM, OpraHy#30BaB ¢€ NepeMeIlcHUeE.

2. Hcnonp3oBaHUE TPYHOEMKOTO cocofa MHOPOKPATHOTO COKpAILEHHs Ipo-
61 Maccoil 50 Kr U KPYyMHOCTEIO 1 MM IPU BO3MOMHOCTH UCTOJIB30BAHUA 3JEKTPO-
MEXaHUYeCKOTO COKPATHTENA. ¢

3. OrcyTCcTBHE pacyeTOB MUHUMAJIBHEIX Macc U, COOTBETCTBEHHO, OTCYTCTBHE
JOKa3aTeNbCTBa ONTUMANBHOCTH UCIONB3YEMO TEXHONOTUM.
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7.5. Pacyer ciy4aiiHoii mOrpenIHOCTH GATOTOBKH NPolb!

7.5.1. MunumansHasa mMacca MUAMeEIbHO NEPEMEMAHROU HPODbI

Ha pa3nuuHbIX sTanax pabotsl ¢ npoloil npy ee MOAroToBKe HE0OXOAUMO Of-
PeAEeNNTh Maccy, C KOTOPOii CleAyeT BRINONHATL padoTy.

11upoxo pacpoCTPaHEHHBIM ABJIASTCA MOHATHE MUHUMATIBHOM MacChl.

Panee OBUIO BBENICHO NOHATHE MOKYCKOBOJ AUCTEPCHH, COOTBETCTBYOLIEH Mo~
IPELIHOCTH, CBA3aHHOU ¢ Maccoif MpOAyKTa, paBHOH Macce OfHOro Kycka. JTa Mo-
FPELIHOCTE BENTUKA, ¥ YTOOBI CHU3UTE €€, HeOOXOIUMO BhINOJIHATE paboTy ¢ MaTepua-
7I0M, COCTOSIIMM M3 MHOTHX KYCKOB. 3TO YHCIO KYCKOB #, a CIIEIOBATENRHO, ¥ Macca
g Marepuana JOJIDKHEI COOTBETCTBOBATE NOIYCTUMOM Cly4aiiHOM IIOrpeiiHOCTH:

Se
Sﬁon
Go=ne-p-d.

Macca MaTepuana (TpoObl, HABECKH U T. I1.), ONPeeNeHHas /s JOIyCTUMOR
CIIY4ai{HOH MOrPeNIHOCTH, U Ha3bIBAETCA MUHMMAIBHOM.

3aBUCUMOCTE MMHUMAITBHOH MAacchl OT KPYNHOCTH MOAYYEHA A/ TUIATEILHO
nepeMetIanHoro — OMHOPOAHOTO — MACCHBA, T03TOMY 0603HAYaEeTCH HHAEKCOM 0.

VxkaszauHele GopMyIBI 3arHCcaHBl sl YIPOSYKTa, COCTOAMIErO U3 OAMHAKOBBIX
KYCOUYKOB KyOnueckoit GopMBI.

Jns ydera pacnpefencHUs Marepuana MO TPaHyIOMETPUUCCKOMY COCTaBy
HaiineM B3BELIEHHYIO Maccy 110 A0JI€ KJIACCOB KPYMHOCTH 7

S2

ne =

B

G =25 p-d; 1,
) / SL{OH
WY A4 HENIPEPBIBHOIO pacCpeaciicHus:
d, 2

max S

96 = J. P a4 (D(d)
0 }.Ion

Jlna paBrOMepHOro pacnpenenenus o(d)= L
dmax
dmax @2 2 P 2
gdo = J‘ S pd3 1 dd = SK p 1 }.d4 —l SK 3

o2
SJIOII

=—pk g3
dmax S 2 dmax 4 0 4 S;OU e

aon

Tax kak d,, = 2(3 ), TO C yYETOM Koa(b(buuuem‘a dopMsIL:

9.=2f 3= (d) = K@y

3710 dopmyna MUHUMANBEHOM MaCCI:I JULS BCKPBITHIX NIPOAYKTOB, [ KOTOPBIX
Sf SBJIAETCS MOCTOSHHON BEIUYUHOM.

Jns cpoCTKOB MOKYCKOBAas AUCHEPCHs 3aBHCHT OT pa3Mepa KyckoB d U OT
pa3Mepa BKpanieHuii d, .
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— \3-b
d,
Sng p = S,% (7;‘3‘) -

Torna MyuHUMAaNEHAas Macca s CPOCTKOB (47 > 33):

2
7o =2f'p'SS2K '(d:i)B_b (d)b zkcp(d)b'
Aon
Sta dopMyna TaKKe HMEET IpaHMly, A0 KOTOPOil OHA AeHCTBUTENbHA, — pa3-
Mep KYCKa djy, HOCIIe 4er0 MHHHMAJILHAS MAcca OCTAETCS HEU3MEHHOH, T. €. Aig yc-
nosus d >d:

2
Go=2f-p- Sz Y™ (d,Y =const.
Hon
Tonyuennsle GopMymsl HO3BONAOT U300pa3UTh HyHIAMEHTANBHYIO 3aKOHO-
MEPHOCTh 3aBUCHUMOCTH MUHHMAIIBHOM MacChl OT CpeJHEH KPYMHOCTH KyCKOB MaTe-
puana (puc. 7.15).

B nuanasone d < d, g, =k(d) .
B muanasose d, <d <d, ¢,= kcp(g)b.

B nmanazone d > d, qo =kep (d, )b =const .
%

g, = kg (d,,y

q, =k, (@)

a, dy d
Puc. 7.15. dyHaaMeHTanpHas 3aK0HOMEPHOCTE U3MEHEHUS

MUHUMANbHON MacChl OT KPYTIHOCTH KyCKOB

4o

d

Puc. 7.16. O6mmit Bun QyHIaMeHTAMEHON 3aKOHOMEPHOCTH H3MEHEHIST
MEHHMATBHON Macchl 0T KPYNHOCTH KYCKOB
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D10 TeopeTHyeckas 3aBUCHMOCTE, [FOITOMY OHA HMECET M3TIOMBI, CBA3aHHEIE C
H3MeHeHneM ycnosuii pacuera. VcTiHHAA 3aBHCHMOCTS AOIDKHA UMeTh S-00pa3Hblii
BUJI, IPUYEM HAYaAIO0 KPHBOH COOTBETCTBYET TPEThel CTEIEHH pasMepa KyCKOB, &
KOHeIl — HylieBoi creneHu (puc. 7.16).

TlpencrasiieHHas 3aKOHOMEPHOCTb TIO3BONAET CAENATh NPUHUUNNATIbLHBIE Bbl-
BOZBL:

1. TMokasarens CTENeHU MpU pasMepe KyCKOB OnpoOyeMoro Marepyuana Haxo-
JuTcs B Muanasone 3 + 0, IaBHO YMEHBIINAACh C YBEIHYEHHEM KPYITHOCTH.

2. Koaddunumentsr k u ky; 3aBUCAT KaK OT cROicTB onpobyemoro Marepuana,
TaK M OT XOMYCTHMO} MOrPENIHOCTH.

3. JAns ycTaHOBIEHUS YHCIIEHHBIX 3HaYeHUH 3314 b crefyer BBLINONHUTH DKC-
HEepHMEHT II0 METOZUKE, H3I0KEHHOH B 1. 3.4, maocne 4ero k u k,, onpeneasiorcs
pacueTOM.

HcnonssoBanue Meronuxn Kannucrora [1. JI. [7] He aBngerca HeoGxoauMBIM
B CBSA3MU C €€ TPYHAOEMKOCTBIO U HU3KOW TOYHOCTEIO,

4. YcranasnuBaeMble CTaHAAPTaMU 3HAYCHMA cTeneHeil u ko3dduLUueHTOB B
dopMyne MUHMMANBHON MAcChl ABMAIOTCA BeChbMa NPUONU3MTENLHBIMU W MOTYT
CWJIBHO OTIMYATECA OT HEOOXONUMBIX.

7.5.2. Pacyem MUHUMANbHOU MACCHl 015 MULAMETbHO NEPeMECULaHHDIX
npooykmos. CpocmKu OMcymcmeyiom
Obwuii x00 pewieHus:
OnpenensteM JONYCTHMYIO CPEHHEKBAAPATHYHYIO MOTPEIIHOCTH Spg, 110 3a-
JAHHOH OTHOCUTENBHOM Py, ipHHMMalt ko3 duuenT CTEIOAEHTA PABHEIM 2!
Py

_ _ Aon )
Aol 2.100
OnpenenseM cpeAHU#l pa3mMep KYCKOB o, cuuMTas paclnpeieneHHE pasmepa

KycKoB pasHOMepHEM | 0{d)= ! :

d

max

E: dmax .

_ 2
Haxonum 110kycKOBYIO BuCHIEpCHIO A OeqHbIX MPORYKTOB 1o hopMyne

s2=P g (@, -0).
Pn
Jnas Gorareix npopykros, o > (0,15 + 0,20)B,, cneayer NpuMeHsTH NONHYIO
dhopMyny IOKYyCKOBOM JTUCIIEPCHM.
- Haxopum MuHUMANBHYIO Maccy:

2 -
g=2f—=F p-(@y.
Jon
HpH peIIeHUH 3ajavy omas 68}1HBIX HpOZl)’KTOB MOXKHO IIpUHUMATE p = Pn-
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Tabmuana 7.3
Yenosus ANs pacyeTa MEUHUMAIbHON Macchl NPoOLL
JAS PACKPBITHIX NPOAYKTOB (CPOCTKH OTCYTCTBYIOT) U OTBETHI

Bapu- o o s Poron, Orteer
aﬂgu Tposyxcrer A KIF‘)/MS KE“)/M3 ﬁ% a % g, KT

Meaubie XBOCTHI

a Ha MeJb 0,5 MM 3000 4200 346 {03% 2 10,075

1] Ha 30J10T0 0,2 MM 3000} 18000 { 100 | 0,51/t 5 57,6
MeaHbIi KOHUEHTpAT

B Ha Medb 0,2 MM 3000 4200 | 34,6 |25% 1 0,00005

r Ha 30JI0T0 0,1 Mum 3000} 18000 100 |i5r/t 3 0,67
JKene3nnle XBOCTBL

)] Ha MarHUTHOE KeJIe30 | 2 MM 3000 5000 723 |2% 1 7,03

e Ha [IaTUHY dp=0,1 MM 3000{ 19000 ] 100 |0,05r/7| 4 118,75
HKenezuntil KOHUEHTPAT

¢ | Ha MarauTHOE Xxene3o0 | 40 MkM 3000 5600 723 [(62% 0,5 | 0,0000007

3 Ha BaHaauil dv=40mxM| 3000{ 4000| 08 {06% 0,5 10,0000017
Pocchins

H Ha aaMassl Bone = 14 MM| - 2650 3500 | 100 |3 kap/T! 10 | 800280
XBocTel acbodabpuk

K | Ha acBect 0,5 MM 28001 2800 100 [04% 6 10,012
Yroan .

a1 Ha FOPIOYYEO Maccy 250 mm 2000 1400 93 |72% 8 19703,7

B tabn. 7.3 npuseneno |1 BapuaHTOB 3a/a4 pacyeTa MUHHMANBHOM Maccs! Ams
PACKpPBITEIX NPOAYKTOB ¢ oTBEeTaMu. ITokaxceM pelleHus a, B U K.

Hpumep 7.1. HaiiT MUHUMATBHYEO Maccy npo0bl Ij MEAHBIX XBOCTOB.

Jano: maccoBas gons Meau B Hux o. = 0,3 %;
MaKCUMaIbHAS KPYIHOCTE iy = 0,5 MM;
TLIOTHOCTL MUHEpATA P, = 4200 kr/m’;
nopomsL P = 3000 kr/v’;
MaccoBas Aons Meau B Munepaie 3, = 34,6 %;
JOMYCTHMAs Cliy4aiiHas OTHOCUTENbHAS HOTPEIHOCTE 0T60pa Mpobhl Py, = 2 %.

Peuwenue:
Hna eapuanma a (6eduetti npodykm)

2-0,3 )

aon ‘Z—T(’)‘a = 0,003 %,
7=22-025 wm;
2
82 = 4200 5. (34,6-03)=14,4 %%,
3000

145



14.4
=2.0,5-—2
7 0,003?

3

3000-(0,25-107 ' =0,075 xr.

2
on 4 S B
OIMHAKOBEIX Pa3MEPHOCTAX, IUNIOTHOCTD B Ke/M 1 CpellHUH pasMep KyCKOB B METPaXx.

Jlns TIONy4YeHUs OTBETA B KWJIOrpaMMax CHEAyeT NOACTaBnAThH s?

s eapuanma 8 (6ozamerti npodyxm)

1-25

=12 0125,

=~ 2100 %
d= 0.2 =0,1 mMm;
2
2
5222200 o5 (34.6-25).[ 1--22 4+ 390025 | _ 511992
3000 7346 4200-34,6)

g=2-05. 021’2’59 :3780-(0.1-107 f =0,00005 xr, o 50 wr.

B sToi1 3aa4e CIICAOBANO HalTH AONOMHUTENIBHO IIOTHOCTDH 1'Ip06bl (3 o
dopmye: )
o PaPuB 3000-4200-34,6
Py -0+ D, By —0)  3000-25+ 4200 (34,6 —25)

=3780 kr/v’.

Jns seapuanma u (upessvinatino 6eonvlll npodyxkm)
10-3
Spoq = ———=10,15 kap/T;
non 2;100 p
d =7 mm;
3500

st =2e3(5:10°-3)=198110° waprr;

6
=2.05- 95115& 2650- (7107 ] =800280 xr.

3
TIpumepn pacyeToB ¥ OTBeTs! B TalMN. 7.3 NOKa3bIBAIOT, KAk CUIBHO MOTYT OT-
JIMYATHECA MUHUMAIBHBIE MACChl B 3aBHCUMOCTH OT YCIOBUI onpoGosaHus.

7.5.3. Pacuem mMunumManbHoil Maccyl 0714 MuameibHo
nepementannbvix npodykmos. Cpocmku ecmo »
O6wmit Xon pelleHds 3agay COBNANaeT ¢ XOHOM DElNeHHS, U3JIOKEHHBIM B
1. 7.2, HO HOTIOTHHUTENBHO HYKHO 3HATH CPEIHHUH pa3Mep 3¢peH MUHEpana:
- d

da\; -——-—3;“”‘ .

Cremyer TaKkie yCTAHOBUTE NIOKA3aTENb i1 PeKoit pABHOMEPHOMH BKpariieH-
Hoctd b = 0, jyis sxuneHO# — b =1, jnd cnoucToit — b = 2 1 ANA HepaBHOMEPHOI —
b=1,5.

DKCHIEPUMEHTAIILHOE ONPEIeeHUe MTOKa3aTeNs b npuBeAcHO B 1. 3.4.
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B 1abn. 7.4 nansr ycmoBUs 3aaaq MUIA oNpeAcieHnsd MUHUMAansHOH MacCHl Ipo-
OBl OT TINATENBHO IEPEMELIaHHBIX MACCHBOB [IPH HAJTHYMH CPOCTKOB. Y CIOBHO CUH-
TaeM, 4TO npu d > d, CPOCTKU €CTh, @ npu d < d, MaTepuan packphIT.

Tabnuua 7.4
Yenosua aas pacdera MEHHMAJAbHOH Macehl Podnl
AJA NPOJAYKTOB, COALPIKAIUX CPOCTKH, 1 0TBETbL
Bapn- ey | s maxs ﬁmh Tun Paon, Pas P, Orzer
aTH Mpoayxrtet N o % | expanmennoctu | % lxoiw’ |we/d’ | g, xr
a Ic6ens 40 | 2 |06%|100| Croucras 7 2600|2600 | 1414
acbohabpuxu
] Ng:;;ax 20 ) 05 | 1,5%)| 34,6) Hepasromepras | 1 {4200 3000 ) 15,32
B }K’?}Z::a’* 50 3 135% (723 Croucras 2 5000|3000 | 54,14
r omomas oo | 5 | 2pa [ 100  Pemwad 4 {18000( 2500 | 351,56
pyaa paBHOMEpHAs
Ao Ameamas oo | o0 |5 el oo | Peasat 10 | 3500 | 3000 | 1404
pyza PaBHOMEPHAA
e CUNBBUHUT 7 6 |26% | 100 Croncras I 2000|2000 | 49,35
’“ ACSS;;;’“""‘ 130 | 4 | 3% | 100| Croucras 1,5 | 2600 | 2600 | 13000
3 M"”“gf:"m 30 | 1,5 |0,08%| 60 |Hepasnomepuas | 3 |5000 | 3000 | 626,9
H Xpogfﬂ:ﬂﬁﬂ 200 | 30 |20% | 40 KunbHas 6 5000|3000} 133,33

Hlpumep 7.2. Haiitd MUHHMaNbHYIO Maccy npoOsl At MOAUOAEHOBOMH pyAbL.

Hano: MaccoBas gons monubaena e pyzae o = 0,08 %;
MaKCHMAalbHAA KPYITHOCTh diyax = 30 MM;
INIOTHOCTb MUHepana p,, = 5000 Kr/v;
Tiopoam! p, = 3000 KI/M
MaccoBas Jons MonubpeHa B munepane B, = 60 %;
JOMyCTUMAas ciydaiiHas OTHOCUTEIbHAS MOrpelHOCTE 0T6opa npobsl Py, = 3 %.

Pewenue:
Hna eapuanma 3
3-0,08
S . ==———=0,0012 %;
AT 2100 °
_ - 15
d=3—=15 M u 4, =—=0,75 py;
) 2
s2 :M.o,gg,(60_o,08)=7,99 %
3000
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