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KHHFa cOnepxuT OmucanHe MNPHEMOB OUPOGOBAHMA pPOC-
ChilleH Ha 30JI0TO H MHHEPAJIB DPEeIKAX MET&IJI0B NPH I10-
HCKOBBIX B DPA3BEROUYHBIX padoTax, a TaKkKe KpPaTKHE CBe-
AEHHS MO SKCIVICATALUOHHOMY ONpo0OBAHHIO pOCCHIIRH.
B padote Takxe M3NATaOTCA TIpHEMB  KAYeCTBEHHOTO
A KOARTISCTBEHHOIMO MHHCDAJIOIMHYECKOTO. aHaJH3a LITHUXOB
H CHCTOMATHYSCHHH XQJ CBASAMHBLIX C HAM OmCpanmi,

KHura paccunTaa Ha HHKEHEPOR H TEXHHKOB TI'€OJOTO-

. PasBeNOUHON CAYKOH TNPOMHIUIEHHOCTH 30J10Ta, OJIORA H
- - PEJKHX METaAMOB, | - '-

-
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- HAmeXXHBIMH IS

MPEJIHUCJIOBHE

Tlomumo Toro unTepeca, KOTOpPEI BRI3LIBAIOT 30J0TOHOC-
HBIE POCCBMIN KaK O0BeKThl A00BIYM POCCHIIHOTO 30J0Ta,
OHA B IIOCTEAHEE BPEMA CTAJH PACCMATPMBATHCH KaK BO3-
MOXXHBIC HCTOUHHKM Takoro LEHHOTO AJ9 HAPOAHOIO Xo-

| 3ICTBA ChIPbH, KaK 0J0BO, BoJb(ppaM, UUPKOHHH, TauTad,

HHOOWH, TODUH K Zpyrde peAKHe W PEAKO3EMEeNbHBEe 9je-
MEHTEI, S R | o

B Teyenue mnocaemHMX JeT IpoBedeH PO rescJoro-pas-
BEAOUHBIX M HAYYHO-HCCICHOBATENbCKUX DaGoT, saxavei
KOTODBIX  ABJAAJOCE BBIABJACHHE NEHHOCTH KOMIIIEKCHRBIX
POCCHINIEH, T. €. POCCHIIeH, B KOTOPHIX MOIVTHO € 30J0TOM
IPACYTCTBYIOT €Hle Kakhe-mG0 HeHHble KOMOOHEHTEHI, 34-
Tparbl Ha AOOBIUY KOTOPHIX MOKPLIBANHCH OBl OGHICH CTOM-
MOCTbIO MBBJICUCHHBIX IEHHBIX KOMIOOHEHTOB.

Metozb onpoGoBatelbCKHX PaBoT N0 ONPeEJeHHIO ILeH-
HOCTH KOMOJEKCHBIX DOCCHIEEH De3KO OTIHYAIOTCS OT of-
M1ePaCIIPOCTPAHEHHBIX H 'XOpoHio pa3paboTaHHBEIX METOAOR
ONMPOGOBAHKA - Ha 30JI0TO, .4 MOSTOMY pPe3yJbTATEHL -onpobo-
BAHAA 30JI0TOHOCHBIX POCCHITIEH, NOJIy4eHHble §e3 10CTaTou-
HOPO  yueTa = BCeX ocolenHocTell, CYLIECTBYIOMMX JIA
KOMILIEKCHBIX pocehinme#f, He Beerfa SBJSIOTCS  AOCTATOWHO
| COCTABJCHUST BREIBOOB OTHOCHTRJBLHO
KOIMYECTBA  CONePIKAIIMXCA B HAX PEAKUX METALIOB M
PENKOSEMEJIBHEIX 2AEeMEHTOB,

Hacrosiliee PYKOBOJCTBO HMMeeT MHENBIO HECKOJBKO - CH-
CTEMaTH3WPOBATb HAKONMMBIIANCS OMBIT PAGOTH B 3Tol 06-
JACTH M BOCHOJHUTL mpoles, Kacaomuicss METOAMKH OIpO-
boBamus pocchilefl, IJHXOBbLIE MrAHEpalibl KOTOPBIX COAEp-
XKAT B CBOEM COCTABE PEHKME 3JIEMEHTHL. |

Tak xak onpoGoBanue POCCHHIEH, TOHMMAEMOE B HIAPOKOM
CMBICJIC, OXBATBHIBAET NIOUYTH BeCh IMKJ PasBeXounbix paGor
BOOOILLE, TO, He 3allaBasiCh IEJbI0 COCTABJEHMS TAKOIO Ka-
NATAJABHOIO PYKOBOJACTBA, Mbl AOJIKHB YKAa34Th, YTO OCHOB-
HAasi 3aJia1a HACTOSHIEH DaGOTHl 3aKJIOUAENCss B TOM, UTOOH
NPEeNJIOXUTE METOAMKY OT6opa, o6paGoTku M aHamisa npod
AJiST KAYECTBEHHOTO ¥ KOJIMYECTBEHHOTO OIpeAeseHus I eH-
HBIX MHHEPAJIOB IIOMYTHO C TNOUCKCBEIMH H DAa3BEIOUHEBIMH
paGoTaMH Ha 30JI0TO. |



OcHOBOHM IJif PeKOMEHAYEMBIX METOLOB MOCHYyXHIM Ha-
yuno-uccaenoareneckue paborst HUI' PH3o0a010, npoussoji-
CTBeHHble PaBOTHI 30/I0TOROOBIBAIONIMX TPECTOB, CYIIECTBY-

1031 19505 q:)oH,H,c:Bme ¥ NedaTHble HHODPYKLHHM 710 ONPOOOBAHUIO

pmc{:bmen MaTepuanel IMX0BBRIX KoHbepennuii B Mockse

I/IpKch:Ke d TAKKEe JUYHBIe HAOJIONEHUA H OIBIT aBTOpa
HELCTOHIIIEH paGoThl. B wac™a naGopaTopHOH. METOLUKH aHa-
J3a UTMXOBLIX Mpod, a maq{me OTPERENIeHAsT TaHTaI0o~HEH0-
6aToB M  BOJb(pAMHTA IOMOIIbI0 TaK HA3BIBAEMbIX
IIEHOUHEIX PeaKIKH, aamp PYKOBOACTEOBAJICH HAYYHO-HC-
CJACAOBATENbCKMMH ¥ IPOM3BOACTBEHHBIMY pPaboTaMH -ILJIH-
xo-MuHepanorpueckoil JaGoparopmn HUATIPH3omoTo, pym-
BD,IIHMGﬁ B. A, HDBHKDBHM

BBEAEHHE

OnpofoBanBe pmx.ﬁmx o6pasoBanuil TIpH MOUCKOBHIX pado-

TaX W POCCHIMEH HpH) PasBeOYHBIX — HPECJELYeT paspele-

HHe cne,ayromﬁx ,uByx OCHOBHBIX 8afa4: BO-TNEPBHIX, BhIf-
BUTb HA MCCUIENYeMOM IJIOLIAAM BaJHUHe WEHHBIX KOMIO-

HEeHTOB H, BO-JBTDPBIEE, —B [['IDJIO}KHTEJII;HDM tCJI'Y'—IHE HBY‘IHT}:_
MHHEPHJIDI‘H‘!&CKHH C@CT&B IIJIUX OB POCCBIIIH H EIHpE‘,,[I;EJIHTh-

KOJIYECTEEHHOE COASPIKANAE FTHX KOMIOHEHTOB HA €MIU-

Hmry H3MEpeHUS ﬂﬁ’i:ﬁMﬂ HIH Beca B'CEH TONILH POCCHITH

A €8 |HPO¢,ILYK’RHBH~OH TACTH. |
ITepsast 3amaua petnaercs cﬂnpoﬁonaﬂnm B npouecce 00-

HHX TEeOoJOTHYecKux PaloT M MAPIIDYTHBIX IIOHCKOBBIX - Pa-

60T Ha POCCBHINY [ PArONEHHBIX B PEAKHUX METAJIJIOB. DTHMH
paGoTaMy YCTAHABNMBAETCS HAJMYWE M OTCYTCTBUE LeH-

HLIX KOMIOHEHTOB, TIPH HaJMYHY NeHHDBIX KOMIIOHEHTOB (HEe-

00X0AMMO ONpesleIUThL NpUMEpPHOe COAEpXKaHue MX B poC-

CHIM AJA pellleHs BONpOCa. O uenewoﬁpaaﬂocm “TIOCTa-

HOBKH DAa3BeTOYHBIX paGor. | - | |
Bropasa 3anzaua peuxaema PasBenKOH pc}ccblmr py STOM

GMIJEH,ILEJIHE'IEH TOTHOEC COACDKAHHC M EHHbIX KDMHDHEHTDB )

pesyJbTATH OMPOOOBaHMS JAIOT MaTephal JAJf HOJCYeTa
3a1lacoB ¥ BMECTE C IMPOYUMHK Pa3BENOYHLIMA JMAHHBIMH! TJIy-
OWHOR POCCHINY, IMIyOHHOH BCKDBILIH, XapaKTepoM pacupeie-
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JeHU" LEHHHX KOMIOHEHTOB ¥ T. M. IIOMOTAOT BbIOPATH

CTOT HJIE MHOW Ccnocof 3KCINIOATALUH MEeCTOPOKIeHU.

Taxam. 06GpPa30M, TIO XapakTepy TpeboBanuil, npe]bABIsE-
MBIX K ONPOGOBAHMIO PHIXJBIX OGPA3OBaHH, B MOM WHCIEC H
POCCHNEH, MOXHO BHIEMMTL IBd BHAA ONPOGOBAHUS: HO-
UCKOBOE OMpoGoBauke ¥ passenoysoe ompoGopamme. Kpowme

TOrO, MPeLCTABJNAET HUCKIOUMTENbHYI0 BAXKHOCTb ONpPOOOBA-
- H#e JIJIS BLIABJEHUS LEHHOCTH SKCINIOATHPYIOLIAXCA KOM-

eKCHEIX 'POCCHNICH; TEM (CaMbiM BLIAESeTCS elle OAuH
BUJ{ — ONPOOOBAHKE BKCIVIOATATMOHALIX - BHIPAOOTOK.
Bo Bcex BhIeNEHHBIX BHAAX ONPOGOBAHHA, BHE 3aBHCH-

-_..moﬂm OT XapakTepa BHPafOTOK, MORJEXAIHX ONpoboBa-
HUIO, NPUXOIXHUTCS HMETh N0 C Tojulell puixanlx ob6paso-

B::'LHHH uMelomell OnpeaeseHnble, cBoficTBenHble ef, 0CoOeH-
HOCTHM, WM C TeMH HJIM HHBHIMM HEeHHBIMH KOMIIOHEHTaMH
POCCHITIH, ‘TaKXe xapa&wepnaymmwmmﬂ BIIOJHE ONPENeIeH-
HEIMH CBOHCTBaMH. | _

“Buavaje KpaTKo M3araloTea O6IMe CBEXEHHA O pnccm-

NfAX ¢ TOYRM 3PEHHsT HHTEPECOB orpo0oBaTes], 3aTeM Xapak-

TE]JHETHKH BOSMOXKHBIX IEHHBIX KOMIIOHEHTOB, NOCJE Yero
pmcm&mme*nca METOJMKA OnpOGOBAHMS, P NOMCKOBHIX,

PA3BELOYHEIX H 9KCMAOATAIWOHHMX pafoTax.

B KOHIle PYKOBOJCTBA H3JIArAETCA METONUKA KaueCTBeH-
{0ro # KOJMYECTBEHHOTO aHaiuada Npol Ha LEeHHHE KOMIIO-
HeHTH, OO0beJRHeNHas B MacTh OGIKX MaHUDYIANMH C pas-
HOXapakTepHBIME Tnipofamu n AudepeHIUPOBAHHAA B OTHO-

[IeHWY TOWCKOBBIX U Pa3BefOYHBIX HIPpos.
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OBI.I;lHE CBEII,EHH?I 0 POCCI::II]HX

Pi}ccmnﬂme Memupo'mﬂeﬂm TOJIESHBIX HCKOMAEMBIX, mﬂ,

KdK HX HHaue HHBI::IrBHEOT‘ LPOCCHEIMIH », UMCIOT CTOJb cymec*p-

BEHHBIB OTVIAYHSA OT KDPE}HHHX MECTOPQH{I{EHHH 4TO TEope- -

THYECKH JOCTaTOYHO : XOPOILO pa3paboTaHnbie BOHPOCH OII-

poDOBaHMST PYN KOPEHHBIX MeCTDOK/SHHIL CDBEp]’H&HHO He--'

IPYMEHUMBI K POCCHIAM.

Camble TJIaBHBIE OCOGEHHOCTH ]JﬂCChDHHhIX Mecmpn}me-
HHH, BJIUSANIAE B2 METONHKY X ﬂIlpOﬁDrBHHHH 3aKJIF0YAIGT-
- €4 B CJENyiomeM. |

ITenurie KUMHD‘HEEI’I‘I:I pocchined: aom'ro, Kacc:mepm
[MIEEJUT, MOHALMT, LUPKOH, TAHTAJIO-HHOOATEI ¥ IID., HAX OIIAT-

Ci B POCCHINE IIPEAMYITECTBEHHO B MOHOMHHEDAJLHOM CO-

CTOAHUA. Marepyan pocchiiy  MOIKHO PaccMaTpPHBATL KAk
pyny, paaﬂpnﬁﬂeﬂﬂy}@ B €CTeCTBEHHBIX (DU3HKO-XUMHYECKHX
YCJIOBHAX 3EMHOH -MOBEPXHOCTH, C BHYIEJCHHEM YACTH 11QH-
HbIX KOMMAOHEHTOB B CBOGOJHOM COCTOSIHWY, B TO BpeMs Kak
Apyras 4aCTb HX el He mmﬁoma{a H
CPOCTKAX H B BHJAE BKpallJieHuBi B Baﬂyﬂﬂo-raﬂeqﬂm I
00JJOMOYHOM MaTepHaje,. CHaraioleM pPoCChIb. |

Texunosorus vsBgevenwsi LeHHBIX KOMIIOHEHTOB - 43 MaTe- ,

pHasa poCCHION OCHOBAHA HA HPOIECCax BOJHOTO TPaBHTA-
IHOHHOrO 00Oralllesud, TPH KOTOPHIX VJABJAMBAIOTCH CJAB-

HBIM ©0pa3oM TOJIBKO -0G0COGICHEDbIe  (MOBOMUHEPAJIbHbIE)

3€PHA IEHHBIX KOMIIOHEHTOB BLICOKOTO, OTHOCHTEJLHO Mate-
pHaJia pOCChIIH, YAEeALHOro Beca. Ta YacThb LEHHBIX KOMIIO-
HEHTOB, KOTOpas HaxXONHTCA B CPOCTKAX U BKPANJICHUAX,
ODBpEMEHHbIMH METOHAMH TEXHOJOTHH H3BJEUSHUS! HE. VJIAB-
JAUBAETCA W GeCCleNHO TepIeTCs B XBOCTAX OGOTaTHTEJNBHBIX
IPONECCOB. DTO - OGCTOATENbCTEO BCel'Zla HEOGXOIMMO: Yul-

TBIBaThb IIPH BEIOOpE METOMOB 00paboTKy mpol M onpenee-
HUSA COLePKAHUH.
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OTHOCHTENEHO BHCOKAA IEHHOCTb - POCCHINHEIX IF0JIE3HbIX

| 'H‘CKOE[IHEMBIK H HH'BKE[H CT‘DHMD‘CT]E: HX H3BJIEYCHAA H3 POCCHI-
_ﬂH EIIDBJBDJIHIGT iCl 'BT::II“UII;DH IHDO'HSBOI[HTI: IRCIJIOATA HIO POC-

ChUIER C T‘HIKHMH M&JIBIM*H COOeDXKAHUAMH, KaK¥e B HaCTOs-

'U.[EE BpeMA CUMTAKOTCH HEHM‘IHIUJI&HHHIMH AJS KOPCHHBIX
" DY, |

Mo HO YIOMAHYTb, TC APATOLEHHEE METAJITH HBJSIOTCS

TPOMBIULIEHHO-BRITONHEIMA . 1A Da3paloTK poccHmell 1pu
conepxanpin px on 0,000005%¢ (okoso 100 #2/u8), a
 KOTOPBIX IﬁJIﬂI‘OinHHTHhIX YCAOBHUAX M TIPH €Il 6031&& HY3-
KoM cofepxanyu. Borpoc o MAHUMAJNBHBIX - TTPOMBIHILIEHHBIX
CONEPIKAHUAX PEIKHX. METaJLIOB
Coto3a He MOXKeT GHTH mpenpelled sapanee; B KaxaoMm oT-
AEJIBHOM CJyuae 3Ty 3afavy. NPUXONUTCS PelllaTh 0c0fo, ¢

~ VYeTOM BCEX "3KOHOMHMYCCKHX IN0Ka3aTeqeld, = M3
. TTABHBIMU. SIBJIAIOTCA CJEAYIOUHAE: TOTPEOHOCTE B . JAHHOM

B. HE-

B .poccemsx CoOBETCKOroO

KOTOPBIX

ChIphe, TePPHTOPHANBHAS YAAJEHHOCTh MECTODOIKAEHUs] OT

IPOMBINIJIEHHBIX LEeHTPOB, UYTH COOOLISHHS, METOA paspa-
OOTKH POCCHINH, MOIIHOCTD TOPQOB M LEJNBld PIRX  APYIHX,

Gosee Memkux. MOXKHO OKHAATH, YTO. MUHAMYM  [IPOMBILL-

JIGHHOTO COJIepXKaHHsA B CpegHEM MOXKeT OKa3arbesi Gaus-

KM K CJENYIOUIUM BeJHUKHAM:

,rum I{HCCHTEPHTH e v e e v oo 200 2fu8
» HICBAHTA .+ o o & - » » « « 400
» BoJAbdpaMuTa . . - . 400
., MOHZIMHTA . + « « « .« » « » 1400
'y UOHPKOHA . + . & . . . « o 2000 ,
» TaHTajso-HuoOOaroBl . . . . 30 .

[IprcyTeTBHE B POCCHITIM ABYX MJM HoJjiee IleHHBIX MHHe-
PaJiOB CHHXKAeT B OIpEeNeJeHHLBIX COOTHOIISHHAX MPOMBILI-
JIeHHBIY - MAHHMYM COXEePXAHuA KaXAoro H3 IPHCYTCTBYIO-
IIFX B POCCHUTY KOMIIOHEHTOB, TIPH YCAOBUU OJHOBPEMEHHOM
paspaboTKy BCero KomIJekca poccuny. Ocobwili AHTEpec
{IPEACTABJAAIOT BOJOTOHOCHEIE DOCCHIIM € TeM HJHM MHBIM
CONepXaHHeM IeHHBIX MHHEDAJIOB MOMEMO 30J0Ta. Ilpu mpo-
MBIILJIEHHBIX CONEPKAHMAX 30JI0Ta  BHIOAHA KOMIVIEKCHAA
pa3paboTKa TAKHX POCCHINEH, B KOTODHIX CTOHMOCTb H3BJIE-
YCHHOI'0 MONYTHO € 30JI0TOM KOMIOHEHTa OKyIdeT fo0apsou-
HEl® DACXONBl Ha [MOBEAEHWE €r0 (IO CTEMEHH K OHMILHOH
HOT'O KOHIEeHTPAaTa.

Mo aammmpiM mOACHUETA BapryaHHcKnH mapt#n Tpecra <«30J0TO-
paase;u{a:a B 1938 r.

)



lipn paspaGoTke. pocchimedl Ha penkue MeTammsl moGbie
MaJible COREPXKAHMA 30JI0TA BCErAa C BLITOMOH OKYIAIOT J10-
NOJHUTENLHBIE PACXOL], CBA3AHHBIE ¢ €T'0 BLIACJCHHEM M3

KOHIICHTPATA POCCHINEH, IOJYYaeMoro NpH RoGbe pPeIKHX

MeTaJJIOB,

- THNBI POCCHIUIER, HX CTPOEHHE H MOP®OJIOFHS

- OGpasoBanue. poccemell CBA3aHO C SK30reHHHIMHE MpPOLEC-
CaMu, TOSTOMY BCe: POCCHIIM TeCHbIM OGpasoM mpHAYpOdYeHDI

K peabey MOBEPXHOCTH HACTOSMIEr0 HJH TPOIEABIX Fe0nJo-
I'AUYECKHX NTEPUHOMOB, | | '

OG6pasoBanue TOrD HM HHOTO penbedha NOYTH HeMBICIHMO

0€3 aKTUBHONO AEHCTBHA BOALI (BOXHBLIX . H0TOKOB). Poceni-
M, oOpasoBaHHBIC [P CJIaBOM- yYacTHH ABHIKVIIEH CHJIbI

BOJHBIX MOTOKOB, FABJMIOTCS HECOPTUPOBAHHLIME WJH cJabo

COPTHPDOBAHHAIMH; POCCHHIIM K€, BOSHHKIUNE B DE3yJbTaTe

dKTHBHOH NEATEJBHOCTH BOLHBIX IOTOKOB, IyTeM nepeHoca
W OTOXEHHUS (MCKJ0uas NPOJIOBHAJNbHBIE OTUIOZXKEHHA), SIB-
JTRIOTCH COPTHPOBAHHLIMH. (COPTHPOBKA MaTepHaja, cJjaraio-

LIEro pocchlllb, 3aKHOYAETCS B  DACHPENCTCHMH €ro 0
KPyMHOCTH M YHEJIbHOMY BECY B I'ODH3OHTAJLHOM M Bep-
THKAJbHOM HANPaBJEHHSIX. | | o |

Taknum o6pasom, 1o creneHy OTCOPTAPOBAHHOCTH MATEPH-
4J1d, POCCBIIA MOXKHQ DACHOJIOXHTE B CAeNVIOIeM BOCXOIs-
HeM nopagke: L -

1) smoBHaNbLHO-AEMOBHAMBHEIE H  KOJJIOBHAJBHEE DOC-
CRIIH;, o - - |

Z) JeNHAKOBHIE POCCHITH;

3) aJIOBHAJBHbIE | POCCHIIM;

4) NeJbTOBLIE U O36DHEIE POCCLUIH:

- 9) Geperosble pocchiii (MOpPCKYe ¥ O3epHBIE). )
1. JJ0BHANbLHO-AETIOBHANbHbIE M KOJLIIOBHAJLHEIE pocchi-
M 00pasyoTcsa BCIeACTBHE BBIBeTPHBAHHA, paspylueHusl H
PaspbIXJICHUT KOPEHHEIX MeCTOPOXKIeHnIl K BMeILaIoIHX Mo-
pox. Marepuan poccrum 3aseraer ya Mecrte (B cayyae up-
CTOrO THIA 3JIOBUANBHOH pocchind) (pue. 1) mam xe cujofl
THKCCTA CMEIUEH BHM3 110 CKJIOHY, Ha KOTOPOM PACIIOJOMKEHO
KOPEHHO€ MECTOPOXKICHHE (NeJIOBHANbHAS PACCHNIL) (pUC. 2).

OJIIOBNANbEBIC POCCHITY MOCTCNEHHO NEPEXONAT B JeJIi0-
BHAJIbHLIE, 4 NOCJEIHHE, HOCTATas NOAHOXKBA CKJOHA, HO-
CAT HasBaHhe KOJJIOBHAJbHH X. | |
Marepuan 9moBHaubHO-AEMOBHANBHBIX POCCHITEH YIVIOBA-

Thid, HEOKATAHHbI, B 3aBHCHMOCTH OT YKJOHA [OBEPXHOCTH

8 :

A XapaKTepa KOPeHHHIX TOPOJ — 60Jee WM MeHee rpy6oob-
JoMonHbld. Yem manelile MaTepual yAajeH OT KODEHHOLO:

- MECTOPOXKIEHHA, TeM GOJbIIE OH NepeMellal ¢ BMellaloNiH-

MH TIOPOJaMH.

Puc, 1. O6pasosanue »:ia10BUaMBHON POCCHITIN,

I--pyaupie mudn: E-r;:iaﬂﬂ'r; 3-—BHEETpeALA caoll rpaHHTa; £--3M08nH; 5—,1&.,110511;?:;‘
: 6 —-CAAHIE. :

- LleHHble KOMIIOHEHTH AJIIOBHAAJIBHO-JI&TIOBHANBHBIX  DOCCHI-
HEH TeM MOJIHee OCBOGOXKAEHH OT mycTol NOPOABI, YeM
NOJHEE W TAYOkKe KOPEHHOE MECTOPOKIeHYES fIO/TBEPTIOCE:
npoyeccaM XUMHYECKOTO WU MEXaHMIeCKOr» BhiBETPHBAHNS.
O6GblYHO 3HAYNTENbHAA YACTH L{EHHBIX MUHepaJIOB BKJIIOUEHS:
B OOJIOMKH MAaTePHHCKOM TIODO/IbL. g

L L S R . S T T T T s
.f|i+*lfl|_vu;3_

Prc. 2. OCpasoBanye IeMOBRANLHON POCCHIIA.
1--BRRIOBMRA; 2--TPAHRT TAOTHLI; J=—pYAHAT KHJI4.

-

ConepxaHue LEHHBIX MUWHEPAJOB, BHH3 IO CKJICHY OT

GOraThiX BHIXOHOB KODEHHBIX MECTOPOXKAECHUHA OBICTPO VOLI-

BAET; B CJyYae ke MeCcTOPOKIeHHH, NPEeACTaBJEHHbIX PaB-
HOMEPHOH BKDAMJIEHHOCTBHI0 B GOJNBIIME MACCH] NOPOL KL,

| 3MOBHATBHO-ACVIIOBHAJIbHEIE POCCHITK 06JafAI0T  NPUMEDPHO

.



TAKHM e PaBHOMEpHEIM COMlePIKANNEM LEHHHIX MUHEPAJIOB.

Koemyp PACIPOCTPAHEHUA IMOBUANBHO-AEMIOBHATBHBIX POC- -
Chilled CHJIBHO 3aBUCHT OT (HOPMBI BBIXOLA KOPEHHOrO MeCTO-

POXKICHUA W OT KPYTU3HBI 1 QOpPMBI CKJIOHA (puc. 3).

PaspaboTka sm0BHANBHO-AETIOBHAILHON DPOCCHITH OBLIYHO |
[OPEIIIECTBYET SKCINIOATAUHM = KOPEHHOTO MECTOPOKACHHUT,.
[IPHYEM 3HAYCHHME, KaK CAMOCTOSTEJbHbIE POCCHUIHBIE O00BEK- -
HMEIOT

Thl, HEOBHAJbHbIE ¥ KOJJIIOBHAJBHBIE {POCCHIIH
MeHblllee, YeM THOWEILE SJI0BHANBHBIE, TeM He MeHee OH#
UMEIT 5OJII::-H_IOE TPAKTHIECK 08 3HAYCHHE INpPH TOUCKAX KO-
-PEHHBIX M&‘ETDPDH{,I[EEHHH |

Puc. 3, tbnpma ,tLemﬂBHanLHnH POCCHIITH B {LiaHe npn pHBJIHT{HH}E
HONIOKCHEAX KOPEHHOT'O MECTODOXAeHHd, -

"1—jopma kopeHHOTO MECTOPOHICHHS B BHAe THesfa: ll—Rolxox xkuawl no HE],H,EHHH]
-exaoHa; HI—BWROZ XML 10 IPOCTAEPAHAIO CKAOHA; IV—xpaa, Nepecekaniuan CKIoH
AAaroHasbHo,

2. JlepHuKOBbIE pocchinu. TIpn JBHXKEHUH JEIHVKA NPOHC-
XOOUT nepeMenlelne MaTepHasd, BLUIAXHBAEMOTO JENIHHKOM
‘B CBOEM JIOXKE€ W TIOCTYNAMIIEero Ha NMOBEPXHOCTD JIEJHAKA B
BHAE AEJIOBHAl OKDYXKAIOIMHX CKJIOHOB. JleZHHKOBHE Mope-

HBI — NOHHBIE, OOKOBBlE, CEPOAMBHLIE H KOHEHHBIE ~— MODYT
ObITH METAJNIOHOCHBIMH, €CJM JBHIKEHHE ISIHHKA IPOHCXO-

OAT B 00JaCTH PA3BUTHA KODEHHBIX MECTOPOXK AeHHUH 30J0T4a
M PEIKUX SJIGMEHTOB, ¥ COLEPIKATh UEHHBIE MUHEDAJH 3a
CHerT JA6o HEMOCPEACTBEHHOTO  PaspyIleHAs JIEAHHKOM KO-
PCHHBIX MECTOPOKJeHMH, Ju0o Onaropaps mnepeHocy PpaHee
'CYLIIeCTBOBABIIMX - HJM  BHOBDL HOCTYNAOMUX  PHIXJbIX

OTVIOIKEHHH, MEITEEDIHEUI IepeMeIAeMbld T0L JIEIHUKOM, HOI-
‘BEpraercd CUWIbHOW MeXaHuuecKoH ofOpaboTke, B [peayJbTaTe .
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' B [epeTHpaoTCHd.
€A ‘Marepuas
'HOB A0 MEJKOI'Q MeCYaHoro H Jamke TJHHHCTOTO.

- TmpoueccaMu OGOrAINeHus, MO3TOMY
- LleHHBEIX KOMITOHEHTOB OO0BIYHO He 3aCTyXHBAeT

KOTOPOH -0GJIOMKHM TIOPOJ, APOGATCS, KPOLIaTes, OKATHIBAIOTCS
B pesysbrate o6paGoTkH 1OJydaeT-
PA3MHYHOIO  DA3MEpa — OT KPYIHBEIX BaJy-

OﬁJIOM'D‘IHhIH MaTepual, TEPeHOCHMBbll HA TIOBEPXHOCTH

WM BHYTPH JeJHHKA, HHK2KON MeXaHuueckofl o6paboTke He
- nonaepraemﬂ H, COXpanser nepBDHaqaﬂthm CBOIO (hopMy-
’Kalx{ NOHHBIH, TaK # TNOBEPXHOCTHBIN -

MODEeHHBEIR MaTepuas,
PR pasﬂnqﬂnn CTEMNeHd - era  o6paboTkH, XapakTepuayercs

- IIOJIHOM  HECOPTMPOBAHHOCTBIO ¥ OTCYTCTBUEM CJIOWCTOCTY,

CKollyIeHHe MOPEHHOrO MaTepHaja He CONPOBOXKAAeTCS
cojiepxaHue B HUX
HPOMBILI-
JEHHOTO uHTepeca.

B (moBHOrIIIMANEEEX  OTIOMNKOHRSX, ﬁﬁp&SDB&HHhIX 34

'CHET [iePeMblBa KOHEUHBIX MODEH, 30Ji0TO (Hanpumep Ha [la-
'MHpe)  MHOTAA JOCTHTAEeT HDOMBIHIJIEHHBIX KOHIEHTPallHi o

BKCJIIJIOaTH]JyETGH
3. AmnoBHaJNBHBIE POCCHINM 06GPa3yIOTCH 32 CUET MEPeHo-

Ca ¥ OTNOMKEHHS MAaTepPHaJia NPOTOYHBIME MOBEPXHOCTHLIMM
BOJaMy, T. €. peKaMu M Kyodamu. B 3aBucuMocTH oT Bpe-
MeH# O00pasoBaHMsl POCCHIMEH M, COOTBETCTBEHHO, OT IIPO-
CTPAHCTBEHHOTO MIOJIOMKEHUS MX OMHOCHTE/IHHO COBPEMEHHONO
pycila pex pasfuuardT: 4) pPyCJIOBHIe D&CCbII‘IPI 06) kKoco-
Bhl€, B) NOJIMHHLIC W T') TE€PPacOBLIE, -

Us IIePEYHCNSHHBIX - TIOAKJJIACCOB EIJIJIIGBHEIJIBHBIX poccrirney

TepBbie B2, M. €. PYCHOBLIE ¥ KOCOBbIE POCCHIIH, SBJAIOTCH

THIIMYHEIMA COBPEMEHHBIMY TeHETHUeCKHM He3aKOHYEHHBIMH
(T. e. HAXOMAIWMHACA ellle. B CTazwy  dopMuposanns) obpa-
30BaHAAMHA. JlO/MHKEIE POCCHIM NPEACTABJASIOT cO00I0 Ha-
KOIJIEHHE -MaTepHalia, pamee oﬁpaamaaﬂmemt:ﬂ H yKe Mpo-
CTPaHCTBEHHO He CBABAHHOTO O COBPEMEHHBIM PYCHIOM PeK.
Hakoren, TeppacoBble POCCHIIM OTHOCATCS K aKKYMYJATHB-
HBIM 00pAsOBAHUAM MpPEXKHUX LHKJIOB SPOSHH, T. €. JOMKHEL
paccMaTpUBATLCH Kak ,II[)EBHHB U PasJuuHBIE IO BPEMEHH

- .006pasgopanus.

2) PycoBble almOBMAILHBE DOCCHUIN TPEACTaBJSIOT
CoDO0I0 CKOMJIEHHUS MaTepuaja B COBDEMEHHOM Pycie pDeK H,
CASMOBATEAbHO, NPHHANJICKAT K KATErOPHH IOCTOAHHHO MH-

IPEPYIOIIMX METaMI0HOCHbIX 00pasoBaHui.

0) Ko coBbl e aoBdaabHble POCCHITH ﬂ'Ip'Hf}prTIHBEtIDTEH

K KOCaM ¥ HAMBIBHbLIM OCTPOBAM B COBDEMEHHOM DYCIE peK;

3TU . POCCHINIX HAXONSATCH, TAKUM 00pasoM, B COCTOSHUU Ie-
PAOANYECKON MMUIPayUuM, CBA3GHHON ( BPeMEHHLIM 32TONJIE
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HUEM HX TeKyilled BOHOH (BpeMeHHble Iepexoldbi B COCTOSH-
HYE PYCJHOBBIX POCCHLITEH). | o

B) Jlodv BEHH € a/moOBHaNbHBIE DOCCHIIHA 3aKJIOYAIOTCH
B OTJIOXKEBWAX DEUHBIX NOWMM MJHM K€ OTMEepIlINX DPYKaBOB
COBPEMEHHOTIO pycNia; NPOCTPAHCTBEHHAS = OpUeHTauust J0-

~ JIHHHBIX POCCBHNIEH COBEpLIeHHO He 34BHCUT OT DacmodoXKe-

HUS COBPEMEHHOTO |pycJia DeK. | B |
r) Teppacosile aamoBraibHble POCCHIIA IIPHHAJJIE-

HKar K COXPAHMBLIMMCH OCTATKAM JpPEBHHUX LOJUHHBIX OTJIO-

MeHdl, HBIHE CJAaraoilyuM aKKYMYJSTHBHbIE TEppachkl pas-

JIMYHHIX YVPOBHEH, T €. HAATIOUMEHHEIE Teppachl, |

4. [eapToBble M O03epPHLIE POCCHINH PACTIOJATAIOTCSH COOM-

BETCTBEHHO B YCTbEBBIX BHHOCAX (AeNbTax) GONBIUAX PEK -
 (BHamamolNX B MOpsS UM 03epa) M B HENPEeCCUAX 03ep,

NPAHAMAIOIKX B ce0s 30J0TOHOCHEIE DeKd;. 00a 3THUX KJjac-

ca poccumiell 06pa3zoBaHbl JeATUNIBHOCTLIO peUHol BOXKL.
3. Deperopple MOpPCKHE H O3epHble POCCHINH TpeICTaB-

JSIOT ¢o6010 METAIOHOCHLIE MeXaHuUYeCKHe Oocamky, obpa-

)
L sy
AN e o)
et e TR A
‘ “-‘-:.‘1- ‘#llg “‘: L

. - k) i
0 R ST e S
Seleterelates, vledee

Puc. 4; Tlpocrasg u CH0KHAS POCCHIIM,
{—KkoperHNe ' nopoawm; 2--mAacT;. 3—+Tup_¢a._

30BAHHBIE AEATEJBHOCTBIO INPHOPEesKHLIX BOJH Moped Al
03ep. | | S | | o |

C 103KM 3peHHst CTPOeHMs pocchiny, Hambovee Xapakrep-

HOM M BaXHOU OCOOEHHOCTBIO COPTHPOBABHHX pocchliel:

ABJAACTCS DACIPEeiense MaTepudala @O0 yHedbHOMY Becy..

30JI0TO K JApPYyrae IoJie3Hble MCKOTAeMble POCCHINM, 06aaast
[MOBLIIIEHHBIM VYASJBHBIM BecOM OTHOCHTEJLHO OCHOBHOH
Maccpl MaTepHaJla pOCChINM, CTPeMATCA P BOAHOH copTd-
POBKE COCPEAOTOYHTBLCA B HUKHHX YaCTSIX pocchind. [TosTto-
MY, KdK NiDABUJIO, POCCHILIbL COCTOUT M3 IABYX YacTel: BepxHed,
- HA3bIBAEMOH <«TopraMu», OOLIYHO <«HYCTOH» HAA C HE3HAYH-
TeJbHBIM KOJMYECTBOM IIOJIESHBIX HCKONAEMBIX, ¥ HEKHEH,—
HOCAIIeH HASBAH{E «HeCKH» WM «IJACTY, T COCPeRoToue-
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Ha TJABHAA MAcCa 300I0TA WM JIPYTUX (LeHHBIX KOMIOHEHTOB,
KopenHnad mopona, Ha KOTODOH BSaieralor MecKH, HasbBaeTcH

«OJIOTHKOM» HJH <IOCTENbIO».

| CymEJCTBYEOT POCCHINTH, B KOTOPBIX HpH‘CYT*CTBYE‘,T JABa UNK
HeCKOJBKO TOPHBOHTOB MECKOB, PACcilOJIOKEeHHBIX Ha PasHbIX
PHIICOMETPHYCCKHIX . YPOBHAX M pasfielieHHBIX Mexay coboi
CIOAMH @IYCTOM MOPOAB. laxue pocChbilf HA3SHIBAIOTCA

| «CJIOXKHBIMHY (pHC. 4).

' XAPAKTEPHCTHKA 3JEMEHTOB POCCHINH

Topda B npocThIX POCCHINAX HAYMHAIOTCH C NOBEPXHOCTH,

4 B CUIOKHBIX, KpoMe TOT0, 3aJeramorT Mexay COoCeNHUMHU

niacraMy (puc. 5). MolrocTs TopdOB PaA3NHIHG. ¥ BO MHO-

THX yiydasiX OJOCTHTACT ACCATKOB METPOB.

moppa ). 0. -
. - ' L] E l‘.. '. [ ] _ . . .
 3Q/18/MaH0CHYIT NPORAACIMOK [ « .+ 04 & 4 'y

 S1OHCHOIE AN W Y

moppa - . L0
Samomongcred araem {584 LA
. R NI N Y

o~
. N
NN Q{z\fx@ﬂifwﬁ

",

Puc, 5, DIeMEHTH POCCHIH,

Topa COCTOAT 43 BAJYHOB, TaJbKH K 1eCcKa — HanGosee

 CTOHKHUX KOPEHHBIX NOPOY BOAHOTO OaccedHa DOCCHITA.

[TracTel BaJyHOB ¥ TaJbKM HMEOT IEMEHTOM IIeCOX, IJH-
HY WMJH ®@J, KOTOPble YaCTO COCTABJAOT CaMOCTOATEJBHBIC

~ JIHH3bI, CJIOM MY MPOCJOHKM B TafedyHBIX OTJIOXKEeHHAAX. Bo-

Jee UJIH MeHee KPYNHoOOJOMOUHble OTIOXKEeHHd, XOPOoIo OT-
MBITEIE OT TJIMHUCTBIX HJAH HIAMCTBIX 9acTHll, HOCAT Ha3BaHUE
«PEYHUKHY;. B. PEUHVMKAX HAUMEHBIUAH BEPOATHOCTR MNPUCYT-
CTBHS KaKMX-JHOO IIeHHBIX KOMIIOHEHTOR.

Ilecku. {Ip cBoemy BHellHeMy BRIY NeCKH He BCenga ot-
auuaioTcsi or Topdos. [Toxpaspenenne Ha meckH #  Topda
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OCHOBAHO HE HA KaK¥X-JH0o JATOJOTHIECKUX (0C00eHHOCTHX,
d HCKJIOUATENBHO 110 [IPH3HAKY HACBHIIEHHS HaHOCOB TeM

HJIH MHBIM IIOJI€SHBIM HeKonaeMmbiM. Kak - 1npasusno, mecky

'00BIYHO ObIBAIOT HECKOJBKO TJIMHUCTHIMY, NPUYEM HeCYaHAs

rJMHY, 00BOJIAKKBAIONIAS M NeMEHTHDYIONIA BaJAyHHO-Taned-

HO-PDABEJHCTBIE OTIOKCHMSA, WMMEHYETCH <«MECHHKON», a
MECKH-— «MECHHKOBATBIMK». Hanmyune MeCHHKH B PLIXIBIX

OTVIOKEHHAX CIYKHT HOKOTOPBIM [10KA3aTE/IeM BOBMOKHOK

KOHIEHTPALMH 30JI0TA B POCCHINH, -

- B cayyae HadHuudA B POCCHHNIN ‘HECKONBKUX HOJE3HBIX #C-
KOIlaeMbIX, TOCUIEHHE MOIYT JuO0 CKOHIEHTPUPOBATHCI B
OAHOM KOMINIEKCHOM mJjacte, aufo -o6pasoBaTh caMoCTOMA-

TEJbHBIC MVEACTB! AJT  KaXKIOI'0 - ILEHHOTO KOMIOHEHTA HJH

TDYNMIIbl KOMIOOCHRHTOB, = . | -

CAOXHbIE KOMIUIEKCHBIE POCCHIIM BOSMOKHBLI TOJBKO B
OHEHb ADCBHHUX JOJHHAX ¢ MOIUIHBIMH TOJIEAME QJJI0BMA,
OOBIYHO € ILeHHble KOMIOHEHTH HAXOASTCS B QUIHOM
MJIacTe, npuieM HaGuogaercd HeCOBUAJeHHe NPeNedioB pac-
IPOCTPaHeHHs] OTHEJbHEIX KOMHOHEHTOB B
HOM U TOPH3OHTAIBHOM

KOM BEPTAKAJALHOM PACHPERESCHHN I'OPH3OHTAMBHEIE KOHTY-
Dbl PacPOCTPAHEHHA JEMKMX HEHHBIX MUHEPAIOB MOTYT OHITh
Goviee IIMPOKHMM, YeM KOHTYDPHI DACTIPOCTDAHEHHS THIKEJbIX
MHUHEpas0B, S | L
Haoruk. Ilnomur, va KoTOpOM 3aJIeTaT priXjnie obpaso-
BaHAA, MOXeT ObiTb MPEJCTABNEH KOPEHHBIMH IOPOiaMH

(«CKana») B CBEMEM M HOBOJBHO DASDYWICHHOM COCTOSI-

HAM. [lract Ha TakoM TJIOTHKE upesBHMANHO M3MeHuuB, OG-
JAEET CNIOCOGHOCTRIO 06pa3soBHIBATh CHJBEO OBGOramienHble
YUaCTKH —— TdK Ha3bIBAEMBIE «KapPMaHEI»: CaM TUIOTHK TaKiKe
OOBIYHO COMEPHKHT UEHHBIE KOMIOHEHTH! M WROTAA, L10)

CHJIBHO TPEIINHOBATHIX NOPOAAX IUJIOTHKA, IIEHHLIE KOMIIO-
HEHTHI, 2 0CO0EHHO 30JI0TO, TO TPEUIMHAM TJIVGOKO TPOHU-

KawT B TLJIOTHK. . .
HMuorpa naact nomeTamaercs  ejoeM PARHHCTBIX, YacTo.
NCCYAH0-TVIAHHCTEIX  OTVIONKEHHH, NOKPHIBAIOIIHM . KOPEHHbIe

MOPOAL!. [l o003HAYCHHE STOrO CJIOH «IIOCTEINL POCCHITIH

VIOTpeOITe J0H TCPMUH <«IOUBa», | S
Marepuan noyBE MONKET GHITL  aUIIOBHA JIBHEIM TUPOJTYKTOM
PASPYLICHHUA  KOpPEHHBIX HOPOJ, NOACTHUJAIONIAX DOCCHIb,.
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BePTUKAJb-
HAlIpARJICHUAX pocchbim. Mu- -
Hepanbl 60Jiee JIerKoro YA€JBHOTO BECA, CTHOCHTENBHO IPY-
THX MPUCYTCTBYIOIUHX B POCCHIIH, MOTYT BHIXOAHThL BBEPX
34 mpeesbl KOMIVIEKCHONG IIaCTa, M TeM BhIUIE, YeM GOJh- .
lie pasuyia B yJeJbHbIX Becax. EcTecrsenno, uTo npy ma-
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~ CBII¥ pPYCJIOBONO THUIA
- @CTECTBEHHO OTPaHY-

Hefl, a BHHM3 IO Te-

(ocof0eHHO, eclM TaKOBLIMA SBJSIOTCA T'DAHATH), HJM  JKe
PUHECEHHEIM ¢ BEpPXHHX YYACTKOB BOAHOTO Oaccelina u
OTJIOXKSHHEIM B PE3YJbTATE MBMCHCHHA BOJHOTO pEXUMA;
B 9THX CJAYYasSX MOUIHOCTh TaKHX I[NIMHHACTHIX OTJIOKEHH

MOXKeT OuITh pasauyHol, XapakTepHo, 4To NJACT HA TJIHIH-

CrOM IOYBe O0BITHO OBIBAET JMOBOJBEO BLIISPIKAHHLIM, Ge3
PEsKHX H3MCHEHMH B COREPIKAHHY ¥ MOLIHOCTH.

JIoXHHHE mMA0THK. 30J0T0 ¥ APYTHE LMeHHBIe KOMIO-
HEHTHl, [IPA TNEePEeiBHAKEHMM CHJIOH BOLHOTO TOTOKA DBIXJIBIX

BOJOHEIPOHKLIAEMBIX CJOEB. | |
B pexdx, o0pasoBaBHIMX NOBEDX IJACTA OTVIOKEHWE IJM-

" OTMIOXKEHHHU, MMEIOT CHOCOGHOCTE <NPOCEHBATLCIS BHH3 O

- HBl WJH MJIa, MOXKET HaCTYIHTb MOMEHT, KOrJ4 B MaTepHas,

HECOMBIM PEKOIO, BHOBb HAYMHAIOT IIOCTYIIATH I[€HHLIE KOM-
MOHEHTHI; MOCJASAHAE B  CBOEM NOCTYIATENLHOM IBHKEHWH
BHA3, CKBO3b TOVILY PHIXJBIX OTJIOMKEHHH, JOXOAAT JO BO-
NOHENPOHHUIIAEMbIX CJIO€B, TAe # 3aAepxusanoTcs. llogo-
Hple BOJOHENPOHHIIAEMBIE€ CJIOM HAa3bIBAIOTCA <JIOMKHBIM ILIO-

THKOM», 4 METAJJIOHOCHBIE HJIH COAepKalliue TEeHHLE KOM-

MOHEHTb! CJAOU-—<«IPONAACTKAMEY»,
o MOP®OJIOTHS| POCCHITIEH

dopMa pocchinii - 0GyC/IOBIEHa TPOLECCAME €€ BO3HHKHO-

‘BeHHdA. Brilie yIIOMHHAJIOCH O KOHTYDPAx IJIOBHAJBHHIX DPOC-

ChineH, NOBTOPSIOIHX KOHTYPHI KOPEHHHIX MeCTOPOXICeHHMH,
H 0 3aBACHMOCTH KOH- | -
MyPOB - AEJIOBHAJIBEHBIX
pocchiied - oT - popM
PYAHBIX MECTOpPOIKIE-
HHY .M - CKJIOHOB.
AnlioBHaJBHBIE POC-

ugBalOTCA  Oeperamu
pekH, uX obpasyio-

Puc, 6. Kocoeas pocchmb,

YEPHIO — BEJHUMROH |
SJIOHTAIHH - (NOPHIOHTAJLHBIM CMeleHyeM 0T MCTOUHEKA).
KocoBbie pocCHINH BOSHHKAIOT .MHOTAA OJaromaps Ce30H-
HOMY WJM HETPEPLIBHOMY OTJIOXKEHHIO Ha KOCaX, OTMeNsX H
B M3JIYIMHAX peK Gojiee TAXKENbIX YACTHI, U3 IIEPEHOCUMOrQ
pekoit MaTepuana. LIeHHbIE KOMIOHEHTBl OTKJALHIBAIOTCA B
MECTax MepeMbiBA MATEPHANA, a MMEHHO — B TOJIOBKAX KOC,
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‘Ha BBNIYKJBIX y44CTKAX OTMesefi ¥ Hasydud. PopMa ¥ Ipa-
HHALBL POCChiTEl HemocTosIHHbIe, GJyXRaaninye, Ho B 00meM

- -COBIAJAIIIKE C KOHTYDAMH AJIOBUA, HA KOTOPOM OHH OTf R

KnappiBaoTes (puc. 6, 7).
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Puc. 7, B&pu-omamﬁ—-n%ﬂ p. Amepuxsn-Pusep, Kamnbopuusa, Poccrua

OTJIONKEHH BO BAYTPEHHEH YaCTH HAJYIHH, 1'_10 J_I_E'H}’, |

:B.epernﬂme MOPCKHE H O3EpPHBIC pocChInK -eﬁpaafylmrci[
ReATENbHOCTBIO BOZH M (PAcHONIAraioTCs  ysKOR  NOVOCON
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Prc, 8, Cxeua Geperosmx pocchmed, Tlo Komse & T'eccy,

BAOJE OeperobBoR JmuHUM. [IOJOXKHTENLHEIE W OTPUIATEJIDL-
Hiple mepeMenleHus OGeperOBLIX JMHHH, 3aBUCAILHE OT TPaHC-

TPECCHBHBIX H pErpecCHBHBIX JBHIKEHHH MOpPS, NMPHBOAAT K.

YepPeLOBAHNI0 Y3KHX OCOTAINEHHLIX NMOJOCOK ¢ OefHbIMH M
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HYCTbIMHA, DACIIQJIONKEHHLEIMH Ha pasHBIX FANCOMETPHYECKHX
yposHax (puc. 8). '

[lonesnrle uckomaeMble MOmANAOT B OeperoByI0 POCCHITIH
NEG0 H3 PA3MBIBAEMBIX KODEHHBIX MECTOPOX IEHHH, PacIlofo-
HKEHHLIX Ha Oepery, yiuf0o U3 MaTepHald, BLIHOCHMOLO pexa-
MH B 0aCCeiH M NepeMelialonerocs CUIOH GOKOBOTG Teye-
HHUSL. | _

JlosHAHbIe H TeppacoBbie POCCHIMH TPEACTARNAIOT MAJh-

7 PCHETHYECKO® DASBHTHE DYCMOBLIX pocchinell. Pyc-

#JIOBa% POCCHHIb, MEPEKPHITAS AJOBHEM K 3aJieraonias He-
Eham@n 0 OT COBPEMEHHOTO pyCHa, SBJAETCH POCCHINBIO J10-
“MMHACT® THNA. B najnHefmmem, OPA BPE3aHHM DPyclia DEKH B
COOCTBEHHBIE QTVIOKEHHUS, MOJHHHAS POCCHIIIL TIPEBPALTACTCS
B TeppafoByIo.. | | | |

~. -Bcé€ JOCCHINA STHX THNOB B GOABIIMHCTBE CIYYIaeB IIpe -

CTaBHHT coBolt YAJNHEHHBe IWIOCKHE TeJa, BHITSHYTHIE
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E ey FEC 9, 3agonomeproe paciipefciicHHe METaqjla B POCCHIY.

i g | ,

_ E&%Iﬁa JU3HPOBAHHAS POCCHINL HMEST CJACAYIOLIME MOpo-
: 56t .

CRAC YEPTHI: BEPXHAA ee YacTb, TAaK HA3LIBAEMAas T'O-
PRCCEIMY, OLIBAET HauGoJiee V3KOH, 3aTeM, BHH3 {10
ot EDOCCHIE  pacImMpsaeTCs o, HAKOHEHW, OKaHUMBAETCS
Roed Ml . MeHee YAJHHCHHEIM OBaJioM. BmecTe ¢ TeM B
DAOBMEDOCCHIN  11aCT 0GB XOpOLIO BBIPAXKEH, NDH
" HE3HAYUTEJNBHOH ero MOIIHOCTH, HHXKHHE 2Ke Y9acTKM poc-
CBllil  XaDaKTE€PUSYIOTCA YBEJHUSHHEM MOIIHOCTH ILIACTA, C
HOCTENEHHBIM TNepexoxoM ero B topda. Oqrako B geficTBH-
TCJIbHOCTH Takue pocobilld Kpafime penxu. Ecou mon poc-
CLUIBIO MOHAMATbL BCIO MJIOIAAb [PacOpPOCTPAHEHHS IeHHBIX
MHHEPAIOB, TO HA 3TOH IWJICIIAAH OOBIYHO BBLIASJSIOTCS
OTAEJIbHBIE O00ralleHtble [OJA0CH, TAK HA3BIBASMEIE KCTPYHY,
| UM OOOTallCHHBIE. Y9aCTKH HETPABRIbHOIL bopmul. Cywrect-
BYIOT DOCCHIIM BBIAEPKAHHLIE, B KOTODHX 0BOralleuHbie
YHACTKM pacllosioXkeydnl 6OoJee MM MeHee 3aKOHOMEPHO,
. 0e3 Pe3KHX CKAYKOB B COneKauuy, WIMpHHE, AJMEE H MOII-

2 A, K, BoiiTorgy
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HOCTH (prc. 9), u POCCENM HEBHIACPAKAHHBIC, ¢ KYCTOBAIM
pacipelneienHeM LEeHHBIX KOMIOHEHTOR (puc. 10). Ha puc. 9

1 10, mpemcrasasoiiEx co6omo CXeMaTUYHbIe HJAHLI ¢ K30- -

JUBHSME  CONEPXKaHHMA MeTaJuia, M306paXaeTcs TUNHUEOe

PaClpeliesieHne MeTa/ia B TeX #J HHBIX POCCHINAX (pa3yng-

Haji IITPHXOBKA H300paXaeT PasJHUHbe COACPKAHHST MEeTa-
Ja B POCCHIIH).

Pac, 10, Kyc:rm i:sacajipea:emenue MeTalna B pPOosCHIA,

Tor wm unofi xapakrep pacupenenenns IeHHEIX KOMIIO-

HEHTOB B DOCCRHIIH 3aBUCHT OT YCJIOBHH, B KOTOPHIX POCCHIID
o0pasoBaJjach, OT XapakTepa MJIOTHKA, BOLHOT0 pexkpuMa
PEKH, XapaKTeépa HCTOYHHKOB LEHHLEIX KOMIONEHTOB H p. .
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XAPAKTEPHCTHKA T'VIABHBIX LEEHHBIX
_ MHHEPAJIOB '
POCCBINHBIX MECTOPOKIEH U

N -KACCHTEPHT
XumMuauecxas hpopMyaa SnOs

- Kaccrrepur — onun #s nauGosee renmmx MHHEDAJIOB POC-
CEITIEH, ABJAIOUHIACS IVIABHOR Pyxoil AJA MOJYYECHHS O0JI0BA.
O/oBo mMeeT mupoxoe IIPAMEHCHHE B NPOMEBILJIEHHOCTH B
BUIE 'cm&ﬂog CO CBHHIOM (TPETHHK u- NPHNOH), C MeABLIO H
ADYIuMH MeTauiaMyu (GPOH3H, . GaG6HTEH, NOAUIATIHUKOBhIE
CHJEBbl ¥ T. J.), HLET HA [PHTOTOBJEHHE Oesioft XkecTH,
OJIOBSIRHOH (POJIbIH, MpHMeHsIeTCH I Jny:KeHus. B Bune

OKHCH M COJIEH ynmoTpeSJisieTcs B NOCYAHBIX HBJ(EJIUSX H TeKC-

TH/IBHOH TPOMBILIJIEHHOCTH. 63%, MuPOBOIL AOGBMH 0JI0Ba
COCPEROTOUSHO Ha Masafickom IIOJIyOCTPOBE B OCTpoBax Ma-
JaHCKOTO apxwmeJara; rje Kaccuteput RoOLIBAETCA M3 poC-
coined. Colep:kaHue KACCHUTEPHTA B DOCCRHINIAX  JIOCTHUraeT
10—16% (pyamuk Beatpuc B okrpyre Kpnura Manakickux
ITATOB), HO B IOCHGHHEE BPEMS CUHTASTCS perTabenbHof
AaXKe paspaforTka MECTOPOXIACHAN ¢ COMEPIKAHAEM McHee
240 2 xaccurepura Ha 1 #° mopognl. | |
‘llpucyTeTsre meGoabux cogepxanuii 30710Ta B POCCHITH
SHAUNTENABHO CHHIKAET MUHHMAJbHOE TPOMBILILICHHOS conep-
MAHHE [T KaCCHTePHTa; NPH NPOMLIILISHHLIX Ke KOojuie-
CTBAX 30JI0TA BEIFOAHO IPH IKCIVIOATALMM DOCCHIMIH H3BJe-
RATB KACCHTEPHT Ipe JIIOCEIX MAJIbIX COMEPIKARAAX, SCJH CTOM
MOCTb  H3BJICYEHHOTO KACCHTEDUTA IOKPHIBAET HOGABOMEbLE
S4ATDATBl Ha NOBOAKY €r0 M0 KOHIMIFOHHOTO KOHIEHTPATA.
Hcetounnku poccuinHoro KaCcCHTepHTa. B pocchinb Kaceu-
TCPHT TIONA/(aeT IJIABHLIM 06pa3oM 3 NMEerMaTHTOB, KBapiie-
BRIX XAT M TOMY nOLOGHBIX 0GPa30BaHHil, CBA3AHHBIX C
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I'paHATAMH; OOBIYHO CONPOBOXKAAETCS MHHEpAJaMH, COLep-

xampMy 6op u GTOp, YKA3HIBAIOUIMMY Ha €ro NMHEBMAaTOJH-
THUECKO® NPOHCXOoXIeHue. HacTo npucyTCTBYeT B accounua-
IHA ¢ CyJAbpHAaMy B DYIHBIX KHJAX.

Auarnocruka. KaccuTepur BCTpedaeTcsl B MIIMXaX B BUIe
HEMPABWJILHBEIX OGJOMKOB, MHOTZA C XODPOIUO BhIPAXMKEHHBIMHU
rpansiMa. (CucreMa ‘KBanpataasi. HanoM [OJYPaKOBUCTHIH,
HEpOBHHIH. (CHadHOCTL HecoBepluemHad. TBepaocTe 6—7.

Y aesbubl Bec 6,9—7,1. Baeck aumaznnii. IlBer kopuwme-

 BbIH, UYEDHBIH, CEPHIH, MHOTNA KpacHLi, xesreifl. OueHnb
pefxo OecliBeTHBIH, -mpospayHblfl. XapakTepHa MNATHUCTOCTH
OKDacKy, d4allle BCen0 3aMeTHas B KOPHYHEBATHIX ¥ JKEJTO-

BaThIX 3epHaXx. [IpOCTHIM MarHMTOM He BBIIEJACTCS, HO
HHOTAA TEMHO OKpallleHHBIH KACCHTEPHT B HEKOTOPBIX KOJHI-
9€CTBAX [OMafaeT B INEKTPOMATHUTHLBIE Pk,

MagpocKOTHYeCKH, UK MOoJ GHHOKYJSPOM KACCHTEDHT He -
BCerja JICrKo Oompenensercd, nosToMy, OCCOeHHO AT KOJH-
YECTBEHHBIX ONPENENTCHUH, IIIHX HEOOXOAUMO NOABEpraTh

peakiny AJsA TOJNYYEHMA Ha 3€pHAX KacCHTepHuTa XapakTrep-
HOTO IJIsI HETO <OJIOBSHHOI'C 3epKaJas.
Peaxuus Ha «oOf0BAHHOE 3epxauao». Haux

HACLIMAETCS TOHKMM CJI0EM (B OJHO 3€DHO) HA IYHKOBYIO

NNACTHHKY M 3aJMBaeTCA KOHUEHTPUPOBAHHOM COJAHOM KHC-
NOTOH. Kpasg UHHKOBOH MAaCTHHRM HeoOGXONHMO 3arHyTh,

qTO0b  KHCJOTA He ‘BblInBANAch, Buimeasiommfics oT Ael- -

CTBMA COJAHOH KHCJAOTbl HAa LHMHK BOAOPOJ BOCCTZHABJIHU-

BAET KACCHATEPUT, M HA TMOBEPXHOCTH  3epeH KaCcCHUTEpATA

‘obpasyercd TOHKas Cepasf IJIEHKa MEeTaJJMYeckoro O0JI0BA.

Ecau raxoe 3epHO moTepeTh 0 CVKHO, TO OHO HAYHHAET

GnecreTh («OJOBSHHOE 3€pKaJIo»). o
B o0mux ueprax XUMH3M peaKiyuiH CJASAYIOHLH:

Zn 4 2HCl =ZnC(Cl, + 2H"; | )
| SnQ, + 4H* =2H,0 + Sn,
a B ofmeM BuJe: |
2Zn 4 4HC! 4- SnQ, == 8n - 2ZnCl, 4 2H,0.

IIpy mHarpepanuy BOCCTAHOBJEHHE KACCHTEPHTA HPOUCKOJHT
CLICTpee M HajexHee, TaK KaK HA XOMOAYV HHOTAA HE BCe
3epHa ob6Pa3yIOT MJSHKY O0JIOBA. | .

[lpr rmonm3oBammMM 5TOR peakumedl Bcenma HeOOXOIUMO
HMETh B BAAY, YTO He TOJBKO KACCHTEPUT JaeT MeTajiHue-
CKyIO njieHKY. [lo uMmetommMes K HacTOSHIeMy BpPEMEHH HC-
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CASLOBAHMAM, IJIEHKY 06DasyIOTCH HA HEKOTOPHX MUHEDPaJax
CBAHUA ¥ BHCMyTa (6a300uCMyTHTE, epycCHTe H T. A.). [lo-
STOMY MHHEpPaJibl, BOCCTAHOBJICHHBIC peaKnuel HAa <«OJIOBAH-
HOE 3epKajio», Heo0X0oAUMO 0o0aBOYHO MCCAENOBaTh HA
HpPUCYTCTBHE OJIOBA PEeaKUHeH ¢ KaKOTeNWHOM HJIH NOoCpef-
'CTBOM (hoCHOPHO-MONUOACHOBOR KUCIOTHL. . |
Peaxnmug cxagoTeduBoM «OuoBIHHOE 3€pKaioy
PACTBOPAIOT B HECKOJBKHX KallJsdx COJSHOH KHMCHOTH (JIyu-
e ¢ nogorpepasiveM). PuasTPOBaNbHYIO GyMany cMauuBaOT
HACHILGHHLIM BOJHBIM DACTBOPOM KaKOTEJHHA M OMelaloT

- HA HEée KamJio HCIBITYeMOTO pacTBOpa. B mpHCYTCTBHH 0J0-

Ba HA KEJATOH OT XakoTequHa (HIBTpoBaIbHOH OyMare ob-
pasyercss QUONETOBO-KPACHLIH KPYIKOK HJIH KOJbIO, OKaiM-
JeHnoe OGeCIBEeTHOH 30HOH. -

- OTKpelTHEe 0J0Ba nocpegcTtesoM docdorp-

HO-MOJAUOGLEeHOBOH XuUCAOTDH. PHIBTPOBANBHYIO

Gymary npomuTeiBaioT hochopHo-MouGIeH0BOR KHCJIOTOH,
3aTeM HeNpPoLOJIKUTeIbHOEe BpeMSl AepXaT ee HaA aMMua-
KOM, npuygem obpasyerca ¢ochopHo-MoudaeHOBOKUCIBIA
amMMounii. O0paboTaHRyYI0 TaRMM o6paszoM (PUABTPOBAJILHYIO
OyMary mpoCylIMBAOT W NOMENIAIOT Ha Hee KarJjio HClbITye-
MOTD DacTBOPA, NMOJYYEHHOI'0 AHAJOTUYHBIM OGDAa30M, KaK M
OJA PeaklMd ¢ ®WakoTenuyoM. B zaBpcuMoCTH OT COHEDKa-
HAS OJIOBA, HA (DUIbDpOBaJLHON ‘GyMare ofpasyercst GoJee
WY MeHee WHTEHCHBHOEC CHHEe OKpalluBaHue.

LEEJTHT
XumMupueckiaa ¢dopmyaa CaWOs

[lleemmiT—pyna Ha BoJbdpaM. BosapdpaM HaXOLHT OYEHb

- GoJipllloe . TIpUMEHEHHe TPH IIPOH3BOACTBE KauyeCTBEHHBIX,

0co00 TBEDIBIX, BOMBPPAMOBALIX cTANEH AJ% OPOHEBBLIX TJHT,
CHapSAOB, ORICTPOPEXYILUX HHCTPYMEHTOR; yrnorpedasercd
[IPU H3TOTOBJIEHHUW HHUTEH# IJA 3JIEKTPUUIECKUX JaMI HaKaJH-
BAHUSA; OPHMEHSAETCA . B TEKCTHJIBHOW NPOMBHUJIGHHOCTH, B
PeHTIeHOBCKHX TPyOKax, 3aMeHfAeT MVIATHHY B NpHOopax A
KoHTakma #u ero nepepoisa. Ilpu Oypenun sBonbdpam ynor-
pebasencsa 8 BuAe BoJoMuTa (Kapbuwn mBepmocTbio 9,8), 3a-
MCHSIOHIeTO -aJIMas. ‘ | |

[Heesnt — AOBOMLHO PaCTPOCTPAHEHHBIH IIIJIMXOBOA - MU-
HepaJ. MecTaMH OH UMeeT CaMOCTOATENbHBIH NPOMBILUACHHEIN
HHTePEC. B POCCHIIAX (MeCTOpOKJeHue YIJMYHKaH, XapraH-
.CKoro paiiona, Amypexoit cfoacrtu), HO rJsagHsIM  ofpasoM:

Ty
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SBJIACTCA BEJMKOJEHBIM - IOHCKOBBIM NPHSHAKOM AJA  OT-
KPLITH KODEHHBIX = MECTOPOKIEHHH B CBS3H o OI'paHUUEH-
HBIM TIDENEJIOM TPAHCIOPTHPOBKH €ro B pocchisnx. Benen-
CTBHE TPYLHOCTH ONpeleseHus IUCEANTA IO ero BHEIIHEMY
BAAY, MOXKHO OXHUZATh, YTO 3TOT MHHEpaJ OPUCYTCTBYET B
POCCHINAX qaine u B 006Jpblunx KOJHYECTBAX, 4eM 3T0. yCTa-
'HOBJIGHO X JNAaHHOMY MOMEHTY.

Bompoc o Mummmaezom TIDOMBIIHICHHOM COHEePKAHAY
"HIEEJUTa B POCCHINH. SBJISETCH eHe OTKDBITHIM, HO MOKHO.
OAKUAATD, YTO TIPOMBINJACHHBIMU s CaMOCTOATENBHOH pas-
PadOTKH OKaXKYTCH POCCHIMY . ¢ COmEeDKAHREM €r0 OKOJO
400 2/m3, B ) . -
A5 KOMIJIEKCHBIX POCCHITIEH, DK ONPEeEHNH MUHUMY-

Ma DPOMBILIEHHOI'0 COXEpIKAHMS, HEHCTBYIOT O0Ipe 3aKo-

MOCTH ZOOBITONO MHEepaJaa, -
| i/lcmqﬂﬂm-pﬁccmgﬂom weeaura. Illeemrr o6pasyencs s
IHEBMATOJIHTHUECKHX . KU FHAPDOTEPMANBHEIX VYCJAOBHAX H
HAXOAHTCA B KOHTAKTOBO-MeTaMopdHiecKux - MECTOpOXJe-
RIAX B IETMATHTAX MM PYIAHBIX SKUIAX FDAHKTHON Marmel,
Auarnocraka. B pocenmsax IECJIMT BCTPEUYASTCH B BHAC
OKATaHHBIX OKTaAPUIECKUX MM  TAGTHYATEIX 3ePDeH WA
FaJIeK HenpaBUJAbHOH (opMul. CHEro@mIg TETPATOHaANLHA.
CnafnocTs cpenmss. MagoM wHeposuml, xpynkmii. - Taep-
JocTe 4,5—5. VaenmHbli Bec 0,9—6,1. BJueck oT.CTekisay-
HOTO o xemuyskmoro. Iper Gegnril, HKEeJNTOBATO-GebIl,
CBCTJIOXKEATEIH, KOpPUMHEeBATHIH, 3€JIeHOBATHIH, KPACHOBA-
TEIH; OT QOPOSPATHOTO IO TIPOCBCUHBAICIICIOCH; HEeMAT-
HUTHBIH H He3JeKTPOMarHUTHDI. Maxpockonauecku u mom
'OUHOKYJAAPOM  OmpeeNdercs TpyxHo. Ilng KawecTBeHHOTO

Hbl KaJbKYASIHT CTORMOCTH U3BNCUCHUA B OOLIeH cTou-

OIPCACNICHUS IICCNNTE B IILJIAXE MOJAL3YIOTCH €0 CBONCTROM

SIDKOU JUQMHHUCIH eHIMH B KATOAHEIX, PEHTTEHORCKHX H yJlb-

TPpaDHOJCTOBEIX Jyuax. Iaa sTof IeJH  YUOTPeOJAsioT pan,

PasnMuBplX JAGOPATOPHBIX M NMEPEHOCHBIX IIOJIEBLIX 00Ty un-
TeN€H, KOTOPHIE MO3BOJITIOT OBICTIPO OTPEAEATE MESNHT Mo
ero roJy0oMy CBeYeHHIO. o

~ DBousee HagexumIM, a Mg KOMUYECTBEHHBIX OnpeleJeHu
OoJiee TPUMONHBIM, METOAOM Pacmo3HaBaHusA IIeeJuTa SB--

JACTCA IIOJIYUCHWE IJIEHOYHON peakuuy Ha 3epHAaX IIeeyyuTa. .

IInenoyHast peakKoya Ha Wee un 1. Uembimye-
MBIH [IHAX KATIATHTCS ¢ KOHIEHTPUPOBANHON COMSTHON KHCI0-
TOH B dapdopoBoll yaiedre pm THRJIe B Teuende 5—10 Mu-
HYT, TpH 9TOM Ha 3epHax wmeejura o6pas3Vercs. wesTas

TpEXOK¥UCh posbgpama (WUs), cBouM nmBeTOM HOCTATOUHO
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XOPOIIO BBIACAONMIAsT e UT M3 o0uIell Macchl MMHEPAJIOB
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2. OTa Xe PeakuHs MoXKeT GblTh HECKOJLKO BHOH3MEHe-
Ha, B TOUAA TOJNYYAOTCA elle OoJsee SicHble MPH3HAKY IIee-
aura. Hocruraercs 310 TeM, YTo, HPH KUINSYCHHM IMXa C
COARHON KHMCIOTOH, Tyma HoGaBJIAeTCS MANeHbKOe 3€DHbBII-
KO 0Ji0B3, KOTOPOE, MEPEXO/I B PACTBOD B BHJE - ABYXJOPH-

oToro on0Ba- (SnCly), BoccTanaB/MBaeT 06PasOBABIIVIOCH Ha

MESJHTE IKENTYIO TPEXOKHCh BOJb(PaMa 10 CUHETO, HU3IIET0
OKHCJIA. B mpucyTcTBHM 3HAYHTEILHOTO KOJHYECTBA IEeHTA

PacTBOD CHHeeT, a npu HeGOJBIIHX KOJNIECTBAX HA CTEHKAX

bapdoposoll mooyAH, PR BHMApUBANMM, NOIY4amwTes Xo-
POIIO - 3aMETHHIE CHHEE KOJbIA, - -

- AHaJIOTHYRble Pe3yJbTaThl MOJYYAOTCSs MpH Henocpes-
CTBEHHOM KHIIAYEHHA UNIHXOB B KHUCJOM PACcTBODE HNBYXJIO-

 PECTOTO 0OJIOBA,

[Tocsie. peakuuy MIHX  OTMBIBAETCA OT KUCJOTEHI, NPOCY-
HINBARTCA ¥ TDOCMATPUBAETCH HOJ GHHOKYJIADOM,

BONb®PAMHT

-i XuMuamecKas bopmyna (Fe, Mn)y WO,
TlpuMmensomutics B rexHuxe BOJBMPAM MOUTH  HCKJTIOYH-
TeJbHO RoOBIBaetcss u3 BoJb(pamuTa. O NPEMEHEHNH BOJIb-
®pama OLIJIO CKA3aHO BbIE, IIPH ONHCAHMM [HEEJHTA. Ho
80% mupoBolk mOGHYM TNPHXOAHMTCH Ha 10T 0-BOCTOURYIO

MacTb. Asuu, IZie BOBOPAMAT LOGHIBAETCH KaK W3 K, -

TaK ¥ M3 DOCCHINeEH. | o |
MunuMy™ NPOMEBIIIEHHOTO COLEDPKANNAS 1N pOCChInel
BOVIb)PAMHTA, HA OCHOBAHMH CYLIECTBYIOUIEH NPAKTHKH, - MO-
HKET: ObITh OmpejeneH HeCKoJpKo Huke 400 z/m3, Tax kax
BOJBMpaMuT o0sagaer NpeKpacHOl cnafiHOCTHIO, TO OH JO-
BOJIbHO JIeTKO ‘Paspyliaenca ¥ B POCCHIAAX TOCTHCAET THPO-
MBIILIOHHORO 3HAYeHUS OOBIYHO GJIM3 KOPEHHBIX HCTOUHHKOB,
H4CTO B CPOCTKAX ¢ KBapILeM, -- ) |
HcTouRnkH pocchinaoro BoJbpamuTa. BoasdpamuT cps-
3aH C KHCJbIMH H3BEPXKEHHLIMHM NOPOLAMH (IOYTH MCKJIOUH-
TENLHO C TPAHUTAME); BCTPEUAETCs; B NErMatuTax f KBapie-
BhIX XHJaX. IlHeBmaToreHHslil BOJB(GPAMUT IPUCYTCTBYET B
I'DEU3eHax, BMecTe ¢ .TONas0M, TYPMaJHHOM, KaCCHTEePHTOM,

MONBEONEHHTOM ¥ AP, B DHApOTeDMANBHEIX KBapLEBBIX -

1dX HAXOLMTCH. € CPABHHUTENBHO HEBHICOKOTEMIICPATYPHLIMHA
MHHEDAJIAMH, HaTIPUMED Cy ibddaMu. |
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Auargocraka, B mumxax BOMBGPaMET BCTpegaeTca gaure
BCEI0 B BHAC sepeH TaGMHuAaTOR M HeNPaBUIbHOR dopmuL.
CHHTOHASL MOHOKJMEHAS, Crnafinocrs  coBephlennas. Hs-
JIOM  HempaBuJbHbld.  Teepmoets  5—5.5.
BeC 7,2—75. Byeck wMeramimieckuir. llBer Tempoce-
PBIH, CTAaNbHOH, CePOBATO-UESPHLIL. Hepra — wepnan. Ilpo-
CTBIM MarnuToM He HPUTACHBAETCS, SJCKTDOMATHHTOM  H3-
BIACKACTCS U3 1INIMXA NMOJMHOCTRIO. Ilpy  oupemenenuu, o0co-
OEHHO * KOVIMUECTBEHHOM, DPYAHO 6e30WU60THO OT/IMYATH

BOJILOPAMUT OT HHEBIX 4YOPHEIX W CePO-YePHBIX MIIHXOBBIX-
MEHepanoB. KomuuecTBenHbnl anamms nimixa Ha BOALGpaMuT

BOSMOXEH TOJBKO NOCE IUIEHOYHOH Peaknmu Ha BOJB(HpA-

MHAT, IIOCJIC KOTOPOrO BOJb(PaMHUT XOPOIIO OIVIHYAETCS OT

OCTAJIbHBIX LIJIMXOBEIX MHHEDAJIOB, | .

Ilanenoumnas peaknus na BounbdpamuT He-
OLITYEMBIH IIJIMX BHICHITIAETCH B PapdopoBLi THreNB, BaJmH-
S4CTCA KOHRCHTPHPOBAHHOR CEpHOA KMCJOTOH M HarpeBaer-
i RO TCMIEDATYDHl BBUICJNEHHS TYCTBIX GeNBIX MapoB cep-
HOro “auruapmia. Ilpn sTofl TeMmepaType HIMHX BEIZEPKH-
Baerc 10—15 mumyr. Bo BpeMa xumsuenns peo6XoInMmo
CAEAHTD, UTOOHI CepHas KHCIOTA NOMHOCTHIO HE BHIIADHIACK.
Or 06paGoTKH Kunsumiedl CepHON KHCIOTO 3epHa BoOJbdpa-
MHT4d C IIOBEDXHOCTH YaCTHYHO paspyHIAIOTCH, H HA HUX
00pasyeTcs ceposamo-Gesasi, ceryaTast IJIGHK2, COLEDIKAIIAS
WO:5. OcTaTok ceprOll KHCNOTH TOCHe KANSSCHHS CIMBAET-

G, A IUJHX NpOMpiBaeTcs cJiabol coAnod KUCIOTOM s

yAalenust NpoLYKTos paspyuieduss HeKOTOPLIX MHHEPasoB;
 0COOEHHO HeOOXO0AMMO YIAJHTL KJIEHKYIO Maccy — OPOAYKT
paspylienuss HWILMeHUTa. B npoMbiThil manx moSaBasencs

- KHCJBIH pPacTBOP ABYXJODHCTOLO 0JI0B2, KOTOPHIH BOCCTA- -
HABJIHBACT TPEXOKHCh BOJIbB(PaMa [0 CHHEro, HU3IIEro OKHe:

na. Tlocne aroro B mpocyuleHHOM HIMXe TEMHOCHHUE 3eDHA

BOJIb(hpaMATA XOPOIIO BHILENAIOTCS M3 OGIel MACCH! MUTMXA.
PasnoBHaHOCTH. Boapdpamptr oTHOCHTCA K u3oMOppHOMY -

pﬂ,uy OT riobugepura ( MoWO, ) 1o depbepura
- (FeWQ,); umcTnie passocTu 3TOrO pala KpaliHe peIKH.

- MOHALLUT |
XuMuuyeckasa popmyaa (CeLaDi), Oz Py O

MOHAUT CaysxuT pynofi Ags ROCHUM TODUS W Hepus.
OGbIYHO TPUCYTCTBYEP NpUMeCh TopuA B BuZe ThO: wjm
ThSi0y; comepxkamme ThO: joxomur 10 5—60/s, =
HWHOT/JIa BbIHIE, e |
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Cost Topus ymoTpeONsIOTCA TIPH H3TOTOBJCHHK  CETOK

- AJA Ta30- H KePOCHHOKAAHJRHOrO OCBeIlleHM,

Merasn 1opait ynompeSasieTcs KaK NpEMech K BOJBGDpaMy
IpH U3rOTOBJIEHWM HHUTEH JUIH SJeKTPONAMIIOUeK M BaKyyM-

' HBIX TPYOOK paguoresiedona. B Buie JKecTH uMeeT mpume-

HEHME KaK AHTUKATOX B DPEHTIEGHOTEXHUKE, NOBLINIAH 3KECT-
KOCTb ¥ KOJHYECTBO Jy9eH. B xuMuH OKHCH TOPUS yTIOTpeS-
JAA€TCA KaK KaTaumsartop. ComM TOPHA KMMEIOT NDUMEHEeHHe:

‘B MeJWIHHE.

Iepuit B BRAEe MeTAINa CAMOCTOSTEJNHO yRoTpesasseTcs:
MaJIO; B CILIaBe C AJIOMUHHEM YJIYUIIAeTCA €r'0 3JEKTPONpO-
BOJHOCTD; YMOTPEOAFETCSH JJIS SNEKTPHUSCKMX aKKYMYJIATO-
poB, B QOTOIDA(UH, B CEPHOKHMCIOTHOM [POH3BCICTBE (KIK.
KaTaJM3aTOP), B KOXKEBEHHOH NPOMHINAEHHOCTH U B MEAHIH-
He. OOJacTk ero NpuMeHeHHs XOTS H BEIWKa, HO cIIpoc
YAOBNETBOPACTCH HEeOOJNbIIHM KONMYECTBOM €ro, noJayuae-
MEIM OT OTXOJZOB MOHAUHTOBLIX NECKOB, CAYKAlUX ChIPhEM
AJi fIpOM3BOACTBA OKHCH TOPHA. | |

Monauur 100bIBaeTCA NOYTH HCKJHOUNTENBHO M3 POCCH-
NeH IryTeM [POCTOH TPOMBIBKM, MPH KOTOPOH OH XOpO- |
IO YJaBIABAeTCH 0Jaroqaps CBOGMY BBHICOKOMY VIEJLHOMY

Becy. B

B Amepure pocchbily MOHALUHMTA CYHTAIOTCS HNPOMBIILUIGH-
HBIMH NDH TOp(pax He Bhillle 3 M, MOIIHOCTH ILI4CTA HEe Me--
Hee 0,20 M, comepkaHuy¥ MOHALKMTA B NecKax He HuKe 10/,
(5 &xr/m® meckos) m comepmammu ThO: B MoHanuTe me
Meree 3,58/, - |

B ycnosusix  CCCP, noBmamMoMy, MOryT SBHTHCS IIDO-
MBIIJIOHHBIME KOMIJIGKCHBIE DOCCHIH 30JI0Ta H  MOHAILHTAE

npu copepxanuau 1400 r/m3,

Ha Banee BO3HEKaJA BOnpoc O NONYTHOR moObiue MOHA-
HUTA BMECTE C 30JIOTOM IPH THUAPABIUYECKOH paspaboTke:
POCCBEINIK © coflepiKanueM B Hell modauuTa o1 20 1o 600 r/ad.

HcTounuku poccuimnoro monaumura. Kak BTOpOCTEREHHbL
MEHEpaJ pacnpocTpaneH ® rpaHyTax, THeHcax, anJMTax U
IErMaTuTax, OObIYHC B HEeGOJIBIIHX KOJMUYECTBAX, OTHAKO B
HEKOTOPBIX palOHAX H3IBEPIKEHHEIE MOPOALI CONEPIKAT ero B.
TaKOM KOJHYECTBE, YTO IPH X PA3PYIISHHH MOHAUUT CKail-
JUBAGTCH B . POCEHIMNAX B  IIPOMBIILJIEHHBIX KOHHCHTpA-
N HSIX, | | S |
Alnarsoctuka. B muimxax MoHAOET BCTDEUAETCH B BUIE:
MEJIKHX OKATaHHEIX 3epeH sineBMaHOl ¢dopMbl, CuHTOHNISA
MOHOKIUHHAAA. CrnallHOCTh MO HEKOTODHIM HANPABEHUAM OT
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COBEDILECHHON M0 HesicHOU. M3ji0M pakoBHMCTHIH L0 HEPOBHO-

ro. Xpymkmit. TBepmocms 5—5,5. Viemsusii mec 4,9—5.3.
breck  npubamxkanommiics & cMmoancroMy. LiBer Gypmii,
HEJTOBATO-OYPEIf, JKeurFblfl, KPACHOBATO-OYDHIH; OT NpPOCBe-
- YHBAIOLIETO JO HENpO3PadyHoro. .
~ PyuYsEEIM MArHATOM MOHALUHT He MpPUTATHBAETCH, SJIEKTDO-
MATHUT M3BJICKAET €ro UCHMKOM B Ca200-37eKTPOMArHUTHYIO
hpaknuio. | o | -
Ilpn mmelomenmcest * neGosbiioM OmBITe PaGoTl MOMALET
TOITH Ge30HIMO0THO ONPENEAIeTes 110 eT0 BHELIHEMY BHAY;
AJI MIOATBEPAKACHNUS MOXKHO DOJB30BATHLCSH Deakmyell ®a
OTKpbITHe P205 MONMG/EHOBOKUC/ILIM AMMOHMEM. = |
Peagruua Ha oTkpseiTae P:Os MO U6 1eHOBO-
KHCJHOBEM aMMOoHMeM. B camom mpocTom Bume sta pe-
aKDHA NPOMIBOMUTCH caeayoomuMm obpasom, Ha mnpegmer-
HOM CTEKJIBIKE Da3faRIMBAIOT B NOPOINOK HECKOJBKO 36-
PeH HCUBITYeMOro MHHEpaJa, AOGABRJAIOT HEMHOTO [ODOIIKA
MONUOREHOBOKUCHOrO AMMOHHUS, M Ha DOOJYYEHHYIO - CMech
KalaloT 2—3 Kayd KOHUEHTPUPOBAHHON Aa30THOH KHCJIOTHL.
Tlocte HempomOJ/IKMTENBHOrO HaDpeBaHWsi HA CHEPTOBOM

Mapuynona u, Kak OGBIYHLIN CIVTHEK . 30JI0T4, BO MHOIHX
pocchmax. HpoMbiLIeHREI MUHHMYM COep)KaHHs LUPKOHA
€I HE YCTAaHOBJICH, HO, BO BCAKOM CJIy4ae, POCCHIIHM C CO-
nTepeKanueM 2 Kr/m' BaciVKWBaion  GOJBINOTO MHTepeca,
Hcerounnku pocenitioro uupkona. Uacrwii AKHECCOPHBIN
MAHEPAT pALa H3BEPKEHHBIX NIOPOXN, 0COGENHO DpaHuTa,
CuenuTa, Auoputa. llpu paspylienud HEKOTOPBIX pPASHOBUI-
HOCTEH UIEJNOYHBIX M KHCJBIX TOPOJ, OGOFATHIX THDKOHOM,
00pasyoTCst NPOMBIIIJIEHHBIE CKOIVIGHHS B POCCHIIAX,
Aunaraocteka. B pocenmax nuprox BCTPEUAECTCHA B BHUJE
MAROMOD(PHBIX, YACTO € (ABOAHBIMK KOHLAMH, MJH DACKOJIO-
TBIX 3epeH. CHHIMOHHS “PeTparomanbpas. Bum mpusmatmue-
CKHY, KOHYAOMHUNACA TPOCTHIMY MHPAMATLAMHU UJIM B BHIE KO-
POTRUX. gunupaMuI. CHoalsocTb — HecOBeplIeHHAA. M3/10M
PaKOBRCTLIM, Xpynkui. Tsepmocte 7,5, VAeabHbBH Bec
4,68—4,7. brneck ammMasupifi, crerAsHELIE. O6puB0 Gec-
OBETHLIN, TPO3PAUYNKIH, HHOTAA OKPALICH B GJeIHOMKEITHI
OypHIi, cepbldi, 3esieHEld, PO3OBHIE M Kpacubli usera. B 3ep-
Hax MMHepajaa 4qacTo HabMOLalOTCH BKJIOYCHUS XHAKOCTH,
CTCKOJI, MHHEPANOB (aNATUT, XKCEHOTHM H DEAKHEe 3eMJjiH).

. DYHIIBl BKJIIOYEHHH NPOHSBONST BIEUATJiEHNE OOJAYHOCTI.
HemardnTen u HesJeKTpOMAaTHUTEH: OIpenedseTca  JerKo

T Ty

rOpesIKe CMECh MPHOOPETaeT SHYHO-KENTHH HBET OT ofpa-
30BaBLUICTOCH B Pe3yJbTaTe pPeakUUH MoJaubmeHnono-tpocdop-
HOro aMMOHHMs. Peakiuus OueHb sCHAs, HO TIOJIb3VIOLIUMCSH €10

BIIEPBLIE. DEKOMEHAYETCS OpoaeaaTh ee BHadaje 6e3 HUCHHI-
TyEMOI'0: MUHEpaJia, TaK KakK 0T BO3LeHCTBHS a30THOH KHC-
JOTHl MOJMOIEHOBOKUCGHBIE aMMONKE TOXe -~ npuobpeTaer
CNETKa 2KeJITOBATHIH OTTEHOK, KOTOPHIA BCE K& HeBOIMOMKHO
CIIyTaTh C WBETOM SIPYHOTO XKeJNTKA, OJIy4aeMBIM B TIPHCYT-
CTBHH MOHaNUTa. | - .

L UPKOH
XumMudeckKasd hopMyaa 21810y,

Llupron — pyaa Ha uupkoun#i. Llupkowuil HAXOAWT npH-
MEneHns JUIst U3TOTORJECHHS cTanell HeoOBIYaRHOH TBepLOCTH
(Lasi 6poHY, CHAPALOB ¥ T. A.), YHOTpebaseTcs B PEHTIeHO-
rpaduy, NPH HITOTOBJCHMH Ta30KAJMIbLHBIX KOJHIaYKOB;
B XHMHUYECKOH NPOMBILIIJICHHOCTH—AMA H3TOTOBNSHUS sMaJed
OTHEYIODHOM ¥ -KHCJOTOYNOPHO# mocyasl. B mocnennee Bpe-
M DUPKOHHH CTAJ TNPUMEHATBCH B aBTO- ¥ aBUAllPOMbBIII-
JEHHOCTH. 1 JIABHEAUMMY MECTODOMNKIIeHMSIME  1TUPKOHA . SIB-
Jutoned pocceimi o, Llefirona, Hwrepww, Bpasumun u Pao-
paapt. B Coserckom CoM3e POCCHITIY HUDKOHA H3IBECTHH! HA
Ypane {(Muace, Buingesole ©opsl), wa [lamupe, B pafione
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TI0 ero BHEIUHEMY, JOBOJBHO XapaKTeDHOMY BUAY. [IpoBepka
MOXKET ObiTb NUPOH3BEAEHA NMOJ MHKPOCKOOOM MO ONTHUE-
CKEM KOHCTaHTaM: - IOKA3aTeMl0 mpesioMaenns (s=1,9682,
©=1,9239), OJHOOCHOCTH # TOJOXHTEIbHOMY 3HAKy. Fc-
JU BCTPEYAETCAd B XS B 3HAYHTEIBHOM KOJHIECTBE, TO
B IIpOBEepKe OObIYHO HET HEOoOXONHMOCTH 6Jarogaps o6bly-
HO' TPHUCYTCTBYIOIHNM, XODOIIO BBIPAKEHHLIM ¥ XapakTep-
HBIM KpucTaJaaiuecKuM (Gopman, | -

Kﬁﬂ@TMBﬁT—TAHTAH AT
Xumnueckas popmyna (Fe, Mn) (Nb, Ta), O

Conepxanne NbeOs usmensiercst or..0 mo 82,7%/s, Taz O
oT O 1o 86,19/, | |

MuHepanel noSeiBaloress [0 H3BJACHEHHS B3 HUX TaHTa-
aa @ mwodusa. Huobull HaxO[MT HesHAUXTEJbHOS npHMeHeHue
IIp¥ M3TOTOBJICHHMM HHTEH /I 3JIeKTPUYECKHX JAMIIOUEK i
ra30KaJMJbHBIX, KOJMAYKOB. 1aHTa&], KPOME TOro, NIpPHME-
HACTCH TaKXKe MJIs CIJlaBa ¢ Kene3oM (YacOBhie MPYKHUHH,
C3epJia, BBIIPAMUTEM NOCTOSHHOIO TOKA, AAs 3y6oBpauesd-

- HbIX HHCTPYMeHTOB). COeMMHEHH:A 7eneza ¢  TadTaJioM e
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PXKABEIOT M COXPAaHSIOT NMOJUPOBKY A4XKE€ BO BJIAXKHONA ar-
mochepe, [naBHas macca manTana noGHBaeTCA U3 KOMYMEH-

Ta. [Ipombillienpble pocebinil  KOAYMOMTA VCTAHOBJEGHH B -

npounnuy Ilaato B Hurepun u I'punbyme B 3anagnoft As-
erpanud. B Coserckom Coloze pocchiny KOAYMOUTA H3BeCT-
Hel o p. Canapxe Ha ¥pase, B 3abalikajibe—BMecTe ¢ Kac-
- CHTEPUTOM U BoJ(ppamuToM, B baprysuHcko#i Tafire—swme-
cTe ¢ 30J0TOM. B Daprysmuckoifi Tadire MHHMMYM IIPOMbILL-
JIEHHOT'O COAEepXKanus Koaymbura JAAS CaMOCTOSTENBHOH
ApaxkHON paspaboTKy omEpefenserca okomo 30 rim® aacchl
HAHOCOB. - _

HcTouHEKH pocchmRoro xoaymGuTa—-TaHTaaHTa, Munepa-
Jbl BCTPEYAloTCA B BHAE MEJKHX BKPANJISHHHKOB B H3BED-
2KEHHBIX MOPOZAX, ‘TJNAaBHBIM O0pa3zoM KHCJBIX B IEJOYHBIX:
I'PAHHTAX, CHEHUTAX, KpoMe TOr'o, 4acTO NPHCYTCTBYIOT B
NerMaTiTax BMecTe ¢ OepHANOM, KACCHTEePHTOM, CaMapCKH-
TOM U BOJbPPAMHTOM. |
- JImarnoctuka. BeTpevalomess B pocchbilE B BHAE OTHLIHGO-
BAHHBIX 3€PEH H rajiek Ceporo WM 0JecTAHIero 4epHoro
uBera, CuHronus pombuueckas. IIpusmbl ¥ = ABOHHUKH

qacT0 ¢ MepbeBHANOA IUTpuXoBKoH, CmaffHoCTh JNOBOJBHO,

acHast. Msjom pakoBueTwi Mo mepoBHoro. Xpynkuii. Teep-
AOCTb b. YaeJpHBIA Bec: KoaymOura b,3; Ttanramara 7,3;
BappupyeT CMOTpA TI0 XHMHUYECKOMY cocTany. Dueck
TOIYMeTANIMIECKUH, YacTo OuYeHb  OJSCTALINH, MOJVCMOJHM-
CThIY. LIBeT—pasmiunsie OTTeHKY CepoBaTO- ¥ HYPOBATO-Yep:
Horo. Henpospaunhifl, nHorya mpocBeuusaer no kpasM. Uep-
Ta—TeMHOKDaCHas M0 4YepHOU. [IpocThiM MarHHTOM He mHpu-
TAIABACTCA; JIEKTPOMATHUTOM 43 INIHXA M3BJEKAIOTCH BCE
sepua. Ilon OMHOKYJSPOM ILHIXOBHE 3epHaZ KOJyMGHTa—
TAHTAJNUTE JIETKO MOTYT ObITh IIPONVILEHHBLIMH, OCOGEHHO B
nvixe, M3oOHJIYIONIEM uYepHBIMH MHHepanaamu. TlosroMmy, nns
KayecTBEHHOTO, OCO0EHHO Xe IJis KOJHUYECTBEHHOr'0, onpe-
AENICHUS KONYMOHTA—TaHTATATa HeOOXOMHMO TIPUMEHEHHE
MJACHOUHOH peakumum!. |

llfeHounas peakxuus ga TasTay 4 HHOGH il
Texuyuka BRMICTHEHWS PeaKUmy Ta JKe, Y70 M HA BOJbbPa-
MAT (cM. Bbule). OGHYHO HA TAHTANO-HHOGATH M BOJbO-
PaMAT peaxnysa IPOH3BOAHTCH OJHOBPEMEHHO BO BCeH Mac-
Cé MCOBITYEMOI'0 LLXa. B peavyibraTe o06paGoTku  cepHOH
KHCJIOTOH Ha 3€pHAX TaHTAaN0-HHOGAaTOB ofpasyercs CepoBa-

! Paspaborana B HUIHXO-MHEHepacoTHIECKON saSopatopnn HHUTPH-
308010 noi pykoeomgetsoM B, A, HoBu Kk 0B a. |
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To-0eJlas YCTOWUHBas IJIGHKA TIATHOKHCH TayTajJda B HuOOHS.

Taurano-EnoHaThl OTIHYAKTCA OT BOJLPPaAMHTA TEM, YTO
JieHKa HA HHX He H3MEeHdAeT CBoero IuBera OT JeRcTBHA
ABYXJOPHCTONO 0J10Ba. 1IpM KOJMYECTBEHHBIX OMNpeseSeHAdX
TaHTANO-HMODATOB HAZO HMETh B BHAY, M4TO OT oOpabGoTKH
CEepHOH KHCJOTOH NOJYYACTCs HEKOTOpasd MnoTeps B Bece,
TeM 0 Onbllas, yeM JJMrenbHee 00paboTka CepHOH KUCIOTOH
U geM MeJibue 3epHa TaHTalo-HHoOaToB. I10 00CTOsSTENb-
CTBO, NPH BLICOKOH HEHHOCTH TAaHTAM0-HU00ATOB, HEOOXOMHH-
MO YYHTHIBATH IIPH BHIBOAE CpPeJHEro CONepKaHus.

NPOYHE LIJIHXOBBIE MHHEPAJB!

OnuCcanHbe BHHIE MEHEDAJE BMECTe © SOJIOTOM M MeTah-

| JIaMH IIATHHOBOH IPYINBl COCTABJSIOT HanGosee I eHHBIA

KOMOJIEKC ILNIMXOBBHIX MuHepajos., CBOHCTBA ° 30JI0T4, €TI0
LeHHOCTD M JHAMHOCTHKA OOIIeU3BeCTHbl, MO3TOMY B HaHHOM
PYKOBOJICTBE OHM He onuchiBarorcd. llnathma u  Merajuinl
IIaTHHOBOH TpyAOB — MPHAKH, OCMHE ¥ nanjaagui -— 6Ja-
ropapa CBOMM (H3MYECKUM CBOHCTBAM U BHEIHEMY  BHAY
[IpH ONPOGOBAHHHN JIerKO O0HAPYKUBAIOTCH; YUYET HX B IOJE-
BHIX VEJIOBHAX coOBepllieHHO ofsg3aTe/eH moJ OOIUM HauMe-
HOBAHHEM <«METAJMbl TJIAaTHHOBOH TrPYINILI»; TOTHOE Xe OIl-
pefesieHHe 3THX MeTaJIOB NPOH3BOAHTCA B JabopaTopHBLIX
YCJAOBHAX CHOENHMAJIbHBIMY HcC/efoBauusaMu. OcTajabHble Xe
eHHBle LIJIMXOBble MAHEPaJbl peAKO HABJAIOTCH 00BeKTaMH
onpoOOBaHUsT POCCHINEY U, TVIGBHBIM 00pPasoM, -CJIYRKAT IHOHC-
KOBEIMY IIpH3HAKAMH TIPH TIOUCKAX YU PasBeJkax KOPEeHHbIX
MecTopoxaennii. UBeAOHHA O HHX MOXHO TIONYIHTH B PA-
Jge ApyrHx paboT, H NO3TOMY. OHM 34eCh He OIIMCBIBAIOTCH.

B nocaefnee BpeMsi MOMIYUHJH DacCHpOCTpaHeHHe NHOHCKO-
Bhle W onpodoBaTenbcKdae padoThl Ha aJMasbl, HO TaK Kak
3TH padoTHl BO MHOTOM OTVIHYAIOTCA OT METOA0B, MPHMEHAE-
MbIX Ha 60Jee OOLIUHLIA IEHHBIH KOMNJEKC pPOCCHINICH, M,
KpOoMe TOI'o, BOIPOCHl METOAUKH H TeXHMKH oOnpoOoBaHMA
HA -@JMas3bl elle ‘B AOCTATOUHOHN CTeHNeHH He YCTAHOBJIGHH,
TO B HACTOSIIEM DYKOBOJCTBE OHH HE OCBellaAloTCd.
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| o - Taunasa HI | | |
ONPOBOBAHUE MPH MOMCKOBBIX PABOTAX

loncku poccrimubx MECTODOX ACHAH MPOUSBOIATCH JIEIKO-
UOMBAMHBIMHE [IAPTUSAMA Ha OONBINAX MJIOIHAAAX U SABASIOT-
€ TECHO (CBABAHHBIMH C paGoTaMu o o0IeMy TeoJ0ru-
HECKOMY H3Y4YeHMIO pafiona. | . - -
Onpo6opanue mnpn IIONCKOBBIX PafoOTax NPOU3BOMMTCH . O
UEJBIO OOHAPYIKeHHS POCChITIel ¢ CONEPIKaHNeM, 3aCITYHU-
BdIOWYMM NOCTAHOBKY NaibHEHINAX, 6oJee JeTasbHMIX, pas-
BEIOUHBIX paBoT. |

TPEBOBAHHUS, MPEADBIBISEMEIE K PE3YJbTATAM
: TIOHCKOBOTO ONPOBOBAHHS

SHAYNTEIBHLIN pasMep TePPUTOPHE, TIOHJEKAUIHX HCCe-
- AOBAHKIO NIPH MAapUIPYTHHX Te0NOro-TOHCKOBLIX paborax,
CBH3AHHAA ¢ 3TUM OBICTPOTA UPOABHIKECHHUS OapTaH W
OTCYTCTBHE, PaaH JIEKONOABHKXKHOCTH, DPAsJMYHOTO. poJa

MEXaHH3MOB, NPUMEHAICIHXCSH IIDH IPOXOIKe Pa3BETOUHHX -

1 TOPHBIX BBIPAOOTOK, He NMO3BOJIAIOT B IPOIHECCe MOHCKO-
BEIX PabOT 3aHUMATBCA MPOXOAKON GOJbINAX Pa3BeMOUYHEBIX
BEIPAGOTOK, TIPOPE3AOMMX BCIO MOLIHOCTE HAHOCOB. Bcaen-
CTBHE 3TOro pesyJsibTaTHl [OUCKOBOIO ONDOGOBAEHY He Mo-

FYT IIpeTeHA0BaTE HA HOJHOE H HAOE€XXHOC OCBeuleHyge He-.

CACAYEMOH  TePPUTOPHH, 0COGeHHO B pafionax Pa3BUTHSA
MOIUHBIX AJ/UNOBHAJMBHBIX OTJIOKEHHH, |
OrpasnunBasCh H3YYEHHEM TOJBKO BEPXHETO CJOS  DPBIX-

JIbIX OTJIOKEHHH, NOUCKOBOE ONPOGOBaHKEe BCE Ke MOMKeTD

KOHCTATHPOBATL OTCYTCTBHE MJIM HaJMude Ha #cciaeayeMoH
TUIOIMANH T€X MJM HHBIX MOJE3HBIX HCKOTaeMBIX. TAKHM OG-
PasoM OmNpeLeseHre MAHEPATOTHISCKON0 COCTABA POCCHIN
ABJAETCA HEOOXOMMMBIM TpeGOoBaHHEM, NPeIbABISEMBIM K
HOUCKOBOMY OHPOOOBARUIO | -

30

*
W ey .odq Ewrn

=T

s i R, g,
.

—mm FYi iDL W o e

Tak Kak B MOMCKOBHIX YCAIOBHSIX MOIYT MPHMEHSTHCH
JHMUIb HAaKOOJIee NPUMHTHBHBIE METOLLI OMpoGOBaHHS, a TaK-
KE BCJCACTBUE OTHOCUTENbHO BecbMa HeBOJbIIOro Beca
OTOHPaeMBIX NPo6, TOYHOCTD MONYUAEMBIX KOJMYECTBEHHBIK
PE3YJIbTATOB 'OOLINHO HEBLICOKAS, | -

‘METGHHKA.H-TEXHHKA.OHPOBOBAHHﬂ_

- Ho xony nouckosoro Mapiipyra B psifie TYHKTOB MPON3--
BOAUTCS onmpo0oBanue HaHocoB, IIpo6wi oT6upaworea Jubo
HEMOCPECTBEHHO C 3eMHOH MNOBEPXHOCTH: ¥3 DYCJa pex, Ge-.
peroBnix OOHaMeHMH aWmOBHSA, U3 MaTepuana Koc W OTMe-
nel, auGo w3 HeGosbUIHX 3akonyuiek mo 0.6 riyounoft B
SNMOBUAJILHO-NENIOBHANBHEIX W AJUTIOBHAJNLHBIX OTJOXKECHHSX.

I'ycrora ToYex myHKTOB OnpOGOBAHHS ONDENEASeTCS npo-
H3BONCTBEHHLIM 3afaHUeM, MaciTaGoM, B KOTOPOM IIPOH3-
BOJHTEA paboTa, ¥ TeOJIOTUYECKHMY - COOODAKEHUSIME O He-
00X0KHEMOCTH ONPOGOBAHUA TeX HJH HHBIX I YHK'TOB.,

IIpu BriGope Touku B3aTHE HPOGH HEOGXOAHMO PYKOBOJ-
CTBOBATBCS COOGPAXKEHUAMHU, MOZBOJISIOMAMY ONPEeREANTD.
CTeleAb . BO3SMOXKHOCTH KOHILCHTPaNMHY [€HHBIX KOMIIOHGH-
TOB B LAHHOM myHKTE. IlpoGy BCErZa HYIKHO 6path M3
MeCT, e BO3MOXHO OMKHAATh HAMGONBIIYIO KOHEEHTPALUIO

r

HeHHbIX MMHepajoB. = |
- HanBonee ymoGHBIME ¥ JOCTYOHEIMH MECTAMH OTH opa
IpoG IPH: TIOMCKAX SBJASIOTCS . KOCH H HaMBIBHRIE OCTPOBA
COBpEMEHHbIX pex. M3 uucisia BeTpewaromuxces npu Mapmpy-
Té KOC CAyeT IJIaBHOE BHHUMAHHE OCTAHABJIUBATH HA KO-
Cax, PpacmoJaralouxcsi Ha BHYTPeHHeH CTOPOHE KpPyThHIX

H3Iy9HH pekd. Ha mpAMOSMHEAHEIX OTPE3Kax mPOTANKECHHS

PyCiia MM € B CIyYaiX CJOCKHOND PA3BETBJICHMS €T'0 HA DA
PYKaBOB HeOOXONUMO NPEJMIOYTHTE/LHO OCTAHABJMBATHCH
H4 KOCaX, PacmOJOXEHHBIX B MOJNOCE 3AMEAJICHHONO TeYeHHs
WM 2Ke OMbIBAEMEIX HaNpaBJIeHHBIMH & 0epery crpysMy.

B. npegenax xammoll BHIOpaHHOM KoCH Mpo6a oTGHpaeTes:.
MPEXAE BCEro B ee TOJIOBKe, KaK HAa yuacTKe wHaubojee
BEPOATHOTO MakcuMaJbHOTO oborauenus. ITpu nesmaun-
TEJBHOM TPOTSKEHUH KOChl 3TOH OJNHOR NpoGoll MOXHO H
OnpaHruInThed.” OAHAKO B CIyYae AJUHHEIX 10 OPOTANKE-
HHIO M SHAYUTEJBHBIX IO UTHPHHEe Koc Tpebyercss oTobpdTh
elle 1—2 KOHTPOJBHEIX NPOGH AJs MOCJAEXYIOIero cpaBHe-
Hus PC3YJIbTATOB KaueCTBEHHOTO aHajH3a. Taxue KOHTDOJb--
Hple NMPOOH cjefyeT orOupaTh HUXe (IO TEUSHHMIO) TOJIOBKY

. KOCBHI, HO He BbIXOJS 3a I'palb BEpXHEH IOJOBWHL! IPOTAKE-
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HHA KOCBL, [pW 3TOM OPeAIOYTHTE/bHO CleAyeT. BbibHpaTs
TOUKH KOHTDOJIBHOTO: ONPOGOBAHAA, Jmibo 3aHUMalOlINe Hau-
Gosee BLICOKOE FATICOMETDHYIECKOE IIONOKEHde B npoduiie
KOChl, 6O pacnovaraionpecs e K 6opTy Teppach
{HJM KoperHOrQ Gepera, eciyu OTCYTCTBYIOT Teppackr).

Boobute npu BHIGODE Touek OnpodoBalNA Ha TIICH{amAX

KOO H HaMhIBHBIX OCTPOBOR cacayer PYKOBOACTBOBATHCH

TEMH COOOpaKeHUSMH, 4To Hanbosee oforaieHype ‘y4gacrT-

K1 OYZyT pacnodiaratees: 2) B MECTaX CKOMJICHMs KDYTIHOI O
TANCUHAKA WM BaJyHHUKA, 6) B6usy Haposee TyCTOro
PACTHTEILHONO TOKPOBA HA MOBEPXHOCTH HAMEIBHL(x 10~

= Ianel; 8) Ha HanGosee Byl

bo—— S50 oM ——

MOVIATAOLIMXCS  OMDKe K
Gopty ‘reppac mum KOPEH-
Horo Gepera, u 1) ma of-
PESKaX TPOTHKEHHS Ko,
PACIIONIATAIOINMXCS B IIOJIO-
C& OCUIADJISHHOrO TeueHusd.

JEHAT PYKOBOICTBOBATLS
BO BCeX ICJAYyMAfnX, 4 0Co-
GEeHHO — DU MoHCKAX Ha
POCCHIMH KOMILJIEKCHOTO
- cocraBa, KOTA MakcaMy-
Mbl oboraitenus  pasimy-
buc 11 HbIX MUHEPANBHEEX KOMIIO-
@ ACPEBARKBIG JIOTOK; 6—a3HATCKH KoBMI, igizgiaH;mbiﬂﬂ HeMﬂIé};’I—‘

o - BIIAAATD MeXIYy c060I0.
Ilpn ompo6opauuu SOJJOTOHOCHBIX KOC H HAMBIBHBIX OCT-

COKHX  TOYKax  npodurg .
KOc; ) HAa yuacTkax, pac-

OTHMH  TI0JTOMK SHMSIMU HAT~ »

-

[TomckoBoe onpofoBaHMe MapIIPYTHOTC XapakTepa mpo-
H3BOAUTCA IBYMsS CIIOCODAMH: <«WIOTKOBLIM® } «KOBLIEBRIMS.

JTU TepMUHBl BOIWIM B OOGHMXOJM BCJEACTBHE TOrO, UTO OC-

HOBHasA ONEpanys OnPoOOBAHESA — NPOMBIBKA [POOHI  py-
OBl — NpOM3BOAMTCA JUGO HA JOTKe — B palionax Cubu-
pu, Axyrur u Hanesero Bocroka, — /6o B KOBIie — Ha
Ypane {puc. 11).

- INpombiBKa

[Lesb IPOMEBIBKH CBOJAHUTCH K BHIASJCHHIO U3 NpoOLl TOH,
€€ COCTaBHOH HaCTH, 3€pHA KOorTopofl o0JaLaOT MOBHIIIEH-

HBIM YJ€JIbHBIM BeCOM, ©O QOPaBHEBHIO CO BCeH MacCod

OPOABI B Npobe. ) |
OcraTox Toc/e NPOMBIBRY, COCTOSINME H3 MHHEPAJIOB ¢
HOBLINEHHBIM YAEJBHEM BeCOM (KCHIEGHTPAT), HA3bIBaeTCs

- «lmxoM». Liper HmMxa, B 3aBHCHMOCTH OT MHHEDAJOTHue-

CKOTO COCTaBa, ObIBAeT YepHBIM, KDACHBIM, MENTHIM, CEDBIM
4 T. I. B 30m0ToHOCHBIX padoHax, 6Jarofaps IPHCYTCTBHIO
B IIHXAX 3HAYUTENLHOTO KOJHUECTBA TEMHO OKDALICHHHIX
PYZHBEIX MHHEDAJOB, XOPOMIO OTMEITHIH LIMX HMEHYyeTcs

| UEPHHIMY, @ UUIMX, 3aCOPEHHBIH JIGMKHMM, OOGBITHO CBeTID
 OKDAIIEHHBIMY, MHHEPaIAMH,—<«CEeDPBIM». IJTH TEePMHHBI IJ5

OOJBIIMHCTBA POCCHINEH MOXKHO CYHTATL [OOKA3ATENBHLIME A
CTHOLUEHHH- CTEMEHH YHCTOTHI OTMBIBKH IITHXA OT Hepy/-

" HbIX MUHEDAJOB.

_ "H[DQM]::IEBKH HPDIHBJBD.;H.E’IT‘CH B |pEbI{E BJH B HHOM _E*CTE!CTFBEH'
HOM ®8oj0eMe, ecyy 0Ju3 mynkTa ombopa mpolbl BOJA OT-

CYTCTBYET, TO Npo0y mepeHocAT K OGmKanlieMy BOIHOMY

bacceilny. Ha Oepery BuiGmpaercst MeCTO TaKoH ryOuHs,
4TOOBl JIOTOK, MOCTABJECHHBIE Ha JHO, NOKPHIBAJCA BOZOI
H2 HECKOJIbKO CaHTMMETPOB BhIIe OOPTOB. B NyHKTe Ipo-
MBIBKH JKeJaTe/ba MPOTOTHAS BOAA C CJAGBIM TeueHHeM,
I eHOcAa MyTH, ofpasyioiielics NIPH NPOMBIBKE IPOGHL

PDOBUB BaXXHO He IPONYCKATh Tex H3 HHX, KOTOPHE paclo-
JIArdI0TCA B YCThEBBIX YACTAX 6OKOBEIX IDUTOKOB, 4 TaKiKe
HENOCPENCTBEHHO HMIKE BUAZGHMS 3THx [IDHTOKOB B IJIaB-
HYIO peky. PabmbiM 06pasom HEOOXOMUMO [POBOAMTD OI-
PoGoBanme mixe (no TEUCHUIO) DA3MBbIBAEMBIX GIIOVIBHEN i
00BAJIOB, OIPANHYUBAIONINX COBDEMEHHYIO ZOJHAY DeK.

Bo Bcex HCPEUHCJIEHHBIX  YUACTKAX Uallle BCErO MOMHO
‘0JKHAATD €CTeCTBEHHYID KOHUCHNPALKXIO 3ePeH THKeNbiX
TCHHOBIX KOMMNOHEHTOB POCCHITH, H, CJI80BATEIbHO, CO3HaeT-
€1 HapbOJIbINAS BEPOATHOCTH OGHAPYKHTD npo6ofi mpucyT-
‘-1BHe B HAHOCAX NOJE3HBIX HCKONAeMhx.
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JIOTOK, HANOJHEHHBIH MATEPHANOM NPOOLI, OMYCKAETCA B
BOAY W SHEPTHYHO NepeMellllBaeTes CHeIHAJILHEIM CKped-
koM. llepememiupanneM gpecieayercs LeJb NOJHOH KE3UH-
Terpanuy Matepuana. OcobegHo BakHO OUHCTHTH KPVIHVIO
FaJbKy OT CJAHWCTOH TpHMasKH, KOTOpash 4acto ObiBaer

' oforamena somoroM. MHOrma npaMaska TpH - nepeMemInBa-
HHH CKpeOKOM. He CHUMIAeTcsl, TOTfd TrajbKy HNpPAXOAUTCH

OOMBIBATL DYKaMK, coOMIONAs IPefLOCTOPOKHOCTD, YTOGH
BECh MareprajJ ¢ raJlbk® noman obpatso Ha JoTox. Kpyn-
Hasgd ypcTasi rafibka OTOHpaencst PyxaMu H, 1OCJAe 0CMOTPa,
BpIOpachiBACTCS B OTBAJ. 3areM JOTOK Oepercs IBYMS py-

3 A, K. Boitopuy 33




KAMH 3a G0pTa, W, Hie BBIHUMAS W3 BOJLI, My TIpHAAIOTCS
COTPACATEJIBHBIC M KojeGaTesbHble  IBHKEHHST. Ilpu 3ToM

HaCTHOBL TSXKEJION0 NIeJLHOMC IBeca MPOCSMBAIOTCS HA LHO
IOTKA, 2 HaBepXy OocTalonces Hanbosee Jerkue, Bepxmuit
CHOH OCTOPOIKHO, PYKOH W CKPEOKOM, crpe6aeTcs B OTBAJN, . .

OGCJae qeno JIOTHY IOIIATH HIPHAEI0T COTPACATENIBHLIR JBHKe-

M5t W 0. lomoGHOe  COKPALEHHE . TIPDOMBIBAGMOTO MaTe-

Pralia dpousBOLAT M0 TeX mop, II0KA B JOTKe me OCTAHSTCA

IPUMEDHO OfHA MpeTh OT WePBOHAYAIBHONO O benMa TEROOL!,

C 9TON0 MOMEHTA VAANCHHE JerKol dparuyy npobh  npo-
MIBOIATCA CMbIBaOlleX cusiofi Bogbl. JhocmHraeTcsi 510 cJe-
LYIOIUM O0PasoM: B JIOTOK 3A9eDIHBACTCS HEMHOTO BOJL B,
d OCUIE HEeCKOJbKUX COTPSICEHUH JI0TOK  (LOBOJIBLO {PEBKO

HPHTATHBACTCS K ce6e M 0pasy IKe B NIPOTHBONOAOMHYIO CTO-
POHY, € JIETKHM HAKNOHOM JO0TKa OT ce6a. Ilpu sTom o

CKOCTb JIOTKA paloTaeT KaK IJCCKOCTh [IDOMBIBHOTC ULAI033

(C HEKOTOPHIMH 3JeMeHTaMH PaGoThl CTOMA . Pertunrepa), u

(CTEKAIOIIMH C JIOTKA TOHKMI CJIOH BOJBI VHOCHT ¢ cofok
llandoJiee NOABIIKHYIO JEIKYIO 9acTh MaTEPUana Tpodel. - -
IlpoMBIBKY MoOXHO IPGHOIKATE JI0 TeX 1I0p, TIOKA B JIOTKE
HE OCTaHETCA TONBKO CaMas TSKenas UacTh HIJIHXA, 4 B fIPY-
CYTCTBHE 30JI0Ta—-9HCTOE 30JOTC, N0YTH 663 npuMeceil.
ONABAKO B KOHEYHBIN MOMEHT IIPOMEIBKH, TaK HASLIBAS-
MO «ROBOJAKH» IUIHXA, HPH KOTOPOH HOCJEXHu OKOHYA-
TEABHO QUAIIACTCA OT 3ACOPSIOUINX A0 JISNKUX MHHePAJIOB,
TEPACTCH 3SHAYRTEIbHOE KOJHYSCTRO ILEHHBIX  MEHODAJIOR,
HOSTOMY, TP NOMCKOBBIX |paboTax HA MPYNNY <POIKHKX M-
HEePAJgOB», <« OBOTHTEY UIIAX  {Hea63S. [ IpOMBIBKY HeoGxo-
AMMO TIDEKDAIATE, KONJA B MOMGHT CMbIBA H& JLIOCKOCTH
[IOTKA 3aMeqaeTes ' MOABHKHOCTD IIIHXGBBHIX MHHEPAJIOB U
NOABJIACTCA YNpo3a MxX <Hoca, XopomuM HHEBKATOPOM IS
OUPEISHCIAA  KOHUA IDOMBIBKH SBJSETCS  TTOMBHAKHOCTD

'PaHaTa, a B (POCCHHIAX, DIE IpaHaT OTCYTCTBYET, —MuIHepA- -

OB OJIMBKONO K HEMY yYIJLHOTO [Beca.

B asmarckom xopmre TPOMLIBKA TIDOMSBOJAMICS CHASEYIO-

IHAM 00pasOM: KOBII, HAMOJFHSHHLIY TMOPOIOH, ONYCKIETCS
B BOIY TaK, MPOOB BOJA MOKPHBasA KOBII He Godee gweM
qa 1—2 cm, KoBlwy upmuamwres xosetarelnyne T BHK CHUA
B3AN W BIEPER, ¢ TMOCHASIYIOIUM KDYIOBLIM | TBHSKOHISM.
Jlerkme gacTMmLl npu svoMm BBIMDIBAIOTCS, a THXKOJbIe OCe-
AaloT na AHo. Hauano npompisxy CONIPOBOMKJACTCST  NIPOTpe-

€M TOPOAE! ¢ BRIOPACHIBATIMEM B OTBAJN KPYIHON XO-
POLIO OTMBITON TaJbKH,  Menxass magnka crpefaercs pyxoi
B OTBan ¥3 KOBINA, HAKJIOHHO NOCTABICHEOIS Ha Oeper.
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[Mocsie ymanesss TaJbKe TPOMBIBKA NPOUGBOJAMTCS HC-
KIOYHTRNLHO KPYTOBLIMHE JBYXEOHWAME, TPH KOTOPHIX BOXA,

3AYePIHYTAs B KOBII, BHIMBIBAET JETKHE 3ePHA Yepes Kpai

KOBHA. KOBUI NIpHE 3TOM JIEPKHUTCHA O HAKJAOHOM, TeM OCJIb-
HIMM, UeM MeHBIIe OCTAeTCHS MaTepHaja B KOBILE, |
g moro. YyTOGH HAYUWHTHCA BJAALETH JIOTKOM W KOB-
HIOM, HeOOXOMUMO TIoHAOECIATh PACOTY ONBITHOrO HPOMBI-
BAJbINHKE, 4 3aTeM MOYMPAKHATHCS B TIPOMBIBKE TpobLl C

sos0moM. Hykaxme caMble mOApoGHse OMECAHHA He MOIVT

3aMEHHTH Toro oddpexta, KOTOPLI NOCTMIASTCA JITYHCH
LPOMBIBKOY HeCKOMBKUX mpoG.

 dloce mpoMbiBKY OT @poGH OCTAETCR HEOOMBIIOS KOJM-
YECTBO HIHXOBOTO MATepHaid. BbiXof Lmixa SABHCHT 07
TOPOR, PAClpOCTPAHeHHBX B Daccehme, HauGoMsIuH BHIXOR

- RAIOT KPHCTAJIIAUCCKHE H MeTaMopPHUecKre MoPOAL, a Hay-

MeHbHIME-—OCaf0uYnbIe. B palioHax pacnpoctpaHeHHss HEeKo-

TOPBRIX KPHCTAIHYCCKHY OJIAHICE BBIXOM HIIHXA JROCTHIEOT

100 kr/w’, mpeolGaapaminye ke 3HAYEHHA BBIXOIOB 3aKJHO-
qensl B mpegenax 0,5—oxr/xe. |

B mumixax, moTysaeMbelX OT TPOMBIEKM TOPO, KOHEH TP -
pyetcss O00jplIas 4YacTh MOJIE3HBIX KOMIIOHEHTOB @3 OOLIEro
BECOBOT'O KOJHYESCTBA, NPHCYTCTBOBABLISTO B HWCXOIHOM Ma-

. TepHanie. CHOC eHHBIX MUHEPANOB B XBOCTHI MIPH JOCTATOY-

HO ONBITHOM IIPOMBIBAJABIIHMKE HEe A0CTUraeT 3HAaUHTE B0 Be-
JHYUAL, 0CO0SHHO eC/M MPOMBIBANBIUKY AATh 3ajaHue HEe
JOBOJMTD NIPOMEIBKY N0 COCTOSHUSE XOPOUIO OTMMTOTO LIANXA.

AnasMa NUIAEXOB Ha LEHHbIE  KOMIOHGHTHl [OJAraencs

 IPOH3BOJAWTEL B TMOJIEBOH WM CTANHOHADHOH LLIHXOBOH Jia-
- Ooparopmy, TaK KAK B CAPOM, HENOBeTEHHOM ULMMXe, 6e3

COOTBETCTBYIOMIEH €00 COpaboTKY, IeHible KOMIIOREHTH! He-
JTerK0 OOHADYIKHATH, CGCOGSHHO MpH MaJOoM HX KOJHYecTBe H
HE3HAUHTEILHOM PasMepe 36PeH. |

Ongaxo 14 [PencTaBIeRusS O MEeTANIOHOCHOCTE ONpo-
OyeMbixX HAHOCOB, 4 TaKiKe | (IJs MPeJCTABJISHAT O MAHEe-
PANOrHYeCKOM COCTaBe NIVMXA HENOCPeICTBEHHO B IIOJE,
NOJYYEHHBIH Cephlli INJIHX HeJecoolpasno MOBECTH A0 Uep-
HOT'Q, HO HeIpeMeHHO ¢ TUIATEIHHEIM  C00ODOM CMBIBAEMOTO
HpA 3T0M MaTepHasa Aud JabopaToproro aHaimsa. B mojy-
4AEMOM TAKHM OGpasoM UepHOM ! HUMXe KOHUEHTPHPYIOTCH
Hanbosee THXeNble UEHHBIC MWHEPAJbi, ¥, TIDM MX OILYTH-
MOM KOJMYeCTBe B 1ipode, OHH GoJiee WM MeHee JIeTKO MO-

L el T ———

' flop «4epDHBEIM» IHJHXOM JNOHHMAETCH IpejesikHAsT CTEHNEHb KOH-
DEHTPaLM: npodBl, a He ero QMsuueckuit uBer, .

|.'|._'..
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LyT OblTh ONPeeJieHbl, YTO Cpasdy Ke ([4eT KaUeCTBeHHOe
IpeACTaBIEHEE O IeHHOM KOMIMIeKCce pocchimu. Koumruecrt-

BCHHOE XKe COOepPIKaHMe IRHHBIX KOMIIOHEHTOR (BOSMOXKIEO

OIPSAGIHMTE TOJIBKO TOCe 1LIHXOBOT0 aHaJAH3a BCEro 1HJM-
X4, TOJIy4eHHOM M3 Mmpolbl M0 KOBOJLKH,

WeTOGHAR
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Cxena 1.

31ech MPHBOAUTCHA 0OOIMAT CXeMa JOTKOBOLO HJM KOBIIE-
BOTO ONpPOOOBaHMS pPOCCHIIER mPH NOWCKOBBIX paBGoTax.
IipencrasieBue 0 COHEPIKAHMH IL@HHBIX KOMIOHEHTOB TEM
Hazexnee, yeM OoJiblie 00BbeM HCXOAHOH INIPoObI, OMHAKO
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[IOCTABJIeHHblE [épel TOUCKOBBEIM ONpoOOoBaHMeM 3a]aud Mo-
ryT ObITb YAOBJIETBOPHTC/BHO pPEIUEeHBEl IPOMBIBKOM JIBYX
A0TKOB {npuMepHo 30—35 kr). Ulnux, MNOXYYEHHBIH OT 2TOIO

- KOJMYECTBa Marepyana, IPOCYLIHBAeTCs Ha BO3JyXe HJH HA

COJIHIle W BBHICBHIIAeTCSI B Mellouek pasmepoM HX 15 cam.
B Melnouex KiALOTCA M ATHKETKA TPOOhl CUIefyIONIero

XapaKmepa: -
1. Hammenopanue mapruw . . . 2. Daccedim pexku . . . Pexa
. 3. Mectomoaoxkende npoSw . . . 4. O0beM u/u pec Hpodu
5, Bupm npommskn . . . 6. XapakTep MAMXa Do e
| Uacno [lognuce
Bl § 2]
e
Uyop 74
S, 7
pre. bnothae
Puc. 12, Bun 6yMaxnoll xancysabl. Puc. 13. Copox.

Eciasx 0T ceporo IWMXa OTMBIBAJICA WODHBIH ILIMX @/

MOJEBOTO OIpPeeNeHsl MUHEpAJsoB, TO MOCACHHEHA IoMe-
1aeTcsl B KalcyJy M NPHKJIANBBAETCA K CEpoMy IULIUXY B
TOT Xe Mewouek (pmc. 12). |
- CImcoK MEBesTapd M MaTepHasor JAJS [IOMCKOBOTO ONpo-
OOBAHA: i -

1. Jlorox mid KOBIL.

3. Jlomara,

4. Memoaxy g UNAXOB,

b. ByMara Ansg xaicy. |

Vinorma mpu KocoBoM OmpoOOBaHWH, UTGOBI HE CHOCHJIOCH
MEJIKOE SOJIOTO,. B. JOTOX MJIM 'B KOBII IIPM NPOMBIBKE JO-

‘GaByieTcd  HeMHOTO -PTyTH. flocje mpOMBIBKR COOHPAIOT

PTYTh M aMaJblamMy, OTHAMAIOT PTYTR UYepes 3aMily, a
AMAJIBTaMy DasBapUBAIOT A30THON KMCJIOTOH WA OTKHUIatT
B COBKe HA KOCTpe 10 BHITeJeEud cBoGomHOTO 3070Ta. [
TOTO HeOOXOIMMbE CTeTYIOUIHe MaTepHalb::

1. Pryre,

2. 3amina.: |

3. iCosox (puc. 13).

4, Qapdoposbie BHMAPUBATENBHbIE UAIIKHA,

D. AszomHas KHCSIOTA. |




Fﬂﬂﬂﬂ v
OHPOBROBAHHKE TIPH PASBEILGQHMX PAEOTAX

Pazsejoasnie [paénmm BHITOHAIOTCS ulymm Inlyrpti}crﬂﬂﬁrﬁﬂ_
# OypeHusi poccuinu. IToMuMO JAaHHBIX O MOUIHOCTH HaHO-
COB, XapaKTepa OTTOMCHME, |DASBATHA MEPEIOTHL M T. I.,

PasBeNOYHbLIC BLIPDAGOTKH FOCTABSIIOT MAaTepHAT. [T/ QILPO-

GoBanus pocchind. OnpofoBaHueM ONPEASNTIOTCS TPaHANA

MEXILY TopdaMy, IACTOM B TWIOTHKOM M CONeDIKAHES ek
HbIX KOMIIOHHTOB, Coo.nﬂe"nwaryromaﬂ METePIPeTaliisg JaH-
HbIX OMPOGOBAMUA IOSBOJAET ONPENeTUTE GOPTOBLIC KOHTY -
PE! [POCCBHIM M [IOICYMTATE SaNachl TIONIe3HBIX HCKOMAeMEIX
B POCCHITIA. -

CeoicTaa pl'i}CCnIﬂ]]H — MEXAHHISCKHH COoCTas, nﬂm‘mmﬂu- N
CTOCTD, XAPAKTEPHCTHKA [OJICHBIX KOMIIOHSHTOR, - Xaparep

PacIpeaeJieHrA 'H'{}JIEJH'E!LX HCKOMAeMBIX  ITO 'B‘BWHM M B

POPH3OHTAALHOM — HATPABJIGHMN, BbIARAAEMbBIE B [IPONECCE. .
'{}HpOﬁDlBuJI-IIHH —KAI0T - MaTepHarn  Jijis BLIGO DA TEXHOIOTITe-

CKMX CXeM HPH SKCINIOATALEE POCCHIICH. : -
Taxum 0GpasOM  pe3yJILTaThl OMPOGOBAHMS  SIBJISIOTCH B

ITAUATSALHON CTeTeHH PEAOIINMKY  TH¥ ﬂp@M[bIﬂ]IJIﬁFHﬁDT |
OUeHKe MeCTODOIKISHNS, H, ICJIeR0BATEIHHO, JC{)JB'EF[}:HE!HIHG'

OREBHHA HEOOXOIHMMOCTDL TILATENLHONO M CePLESHOTO s
UBBOICTBA Ol p@ﬁ@ﬁﬂﬂﬂﬂbmmﬁ pa00T, HCXJOYAIOIAas BOS3-
MOPKHGCTD  TIOMTYHeHHS OIIPIOOTHRIX MM HETOWHBIX IaAHHbIX.

1pyAuceTs onpofoBanus pocchiiell o8yCNOBIMBRETCH OT-
HOCUTENIBHO HUUTOMKHLIM CORSDIKAHNCM B POCCHITH IH057e3-
HEIX McKOomaemsix, 1lomumo oTHOCMTENEHOR yOOrocTd, cie-
WGHIROCTD  ONMpOGOBAHMST (POCCHITE] 3aKJIIONAETCH Ol B
TOM, YTO B GOMLIIMHCTEE CJAYYAeB HEBOSMONKHO HPOM3BECTH

DOBTCPHOE ONPoOOBaBMe pasBamoupofl  BRIDAGOTKY # 1M

oOHaPY KeHHbIX edexTax onpoSoBaIms PasBeTOMHYIO BbIPa-
- BOTKY TDEXOAUTCS TUOXOIMTS BHODL.
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HouckoBoe onpo6oBanMe Opd PA3BEJOUHBIX pafoTax HA
30J10T0 #MEET HEKOTOpble OTJAXHYAS 0T olipoBoBaHu® Ha
KOMINICKCHYIO IEHHOCTS. | |

« . ONPOBOBAHME HA 30JI0TO

300070 GAATQUAPH CBOEMY THKEIOMY VESALHOMY Becy,

- HaxoguMTes B Oogee ONATONPUADHBIX YCJIOBMAX CPaBHATENb-

HO € JADYTWIMM IeHHBLIMM KOMIIOHEHTAMM W MEHEee TOJBep-

. KEHO PAsTMUHBIM - CJYYAHHOCTAM, BHOCSHIMM MCKAXKEHYE B
pesysbTATHl  OmpoboBanus. COOTBETCTBHE COMEPIKAHNS 30-

JIOTa, ONPEIENIeHHON0 10 Tpode, HCTHHHOMY CONSPIKAHMIO B
ACXONHOM MaTepHaje {POCCHITR 3aBHCHT TIJIABHBIM 00pABOM
oT ofbeMa mpobol, T. € geM O0BeM MpohhH 160-@51[1«3, TeM
TOUHCS M HALeIKHCe TOVyIeHHbH PesyibTarT.

O6beM mpoGH MONKHO PALMOHAIBHO YBEIHIMBATD TOJBKO
JO M3IBECTHONO Iipelesa, HAUAHAS € KOTCPOro maylbpellnee
yBe/iuenne o0bemMa MPUBOAMT K OYCHb MELJCHHOMY TIOBbI-
LIIEHAIO TOYHOCTH ONPeIeFeHus CONSPKAHMA MMONE3HBIX KOM-
IOHEHTOB. B POCCHINN (THOEPEoSNYecKuil 3aKOH),

5- Onpodoranie WypHon

B pocchiliax, paspeibiBaeMbLX LIypQOBaHmeM, NpH OTCYI-
CTBUHM APYDHX LEHHBIX KOMIOEEHTOB, KPOGME 30J0Ta, BCJEN
33 YIVIVOKOH MWIeT M TIPOMbIBKA m,poeti. Ilpi OoupioM 06b-
eMe . ipﬂ'B.BELILﬁ{EﬂI MPOMBIBKE HPOO NODYUARTes OCODBIM TIADTH-
AM, ‘4 [P HeSOARUIMK  DABCAKAX BLEIOJHASTCN TeMy e
paBoTHEKAMY, KOTODHE BeAYT U yrayfounnie paGoThl

Tlopoma 3 mypda BHIKJIALLIBASTCS HA NGBEPXHOCTD 3

OTebHbIE Kyuy © KaKAbx 20 om yroy6xu, DTe Tax Ha-

3LIBACMBIS «BLHIKMWALIY MIPeIHASHAYAIONCd (LOA BaJ0BOU IILC-
MBIBKM M. (PACTIOJVIATAIOTCS B CIOpSEeNSHHOM IOpALKES, dalile

| BCerO KOHIEHTPHUCCKHME KpyIaMy BOKpyr yvpda, © Hy-

MEPATFeH BbIKALOB M0 YACOBOM cmpefixe. SaJyHbl W Kpyi-
Hasl TaapKa U3 Kak[ioro BbIKWELA BBIKIAABIBAI0TCT OTLeNiBHO
€3am¥ BRIKWAQ, NJA ONpPeNejeHMs TIPOLSHTA KaMeHpeTOCTH
DOCCHITH.

Cm}mmﬂmu ommbﬂa BAUIVHEHME [M3MepAeTcd B ofbeMe
¢ MOMOIIBIC CHENUANEHO M3TOTORISHELIX MEDPHBIX AUUHKOB,
nyreM o0Mepa -BCefl BBRIGYTOH MX MACChl WM, HaKoHel, Ija-
30MEpHO (B wpaliieM <Iyvyae, sa HEBO3IMOKHOCTHIO Gogee
TOUHBIX M3MEDEOHUH); Raulible 3anmepa QUKCHPYIOTCH B 3ani-

l-‘: s
:_:':J



CAX W TIOSJHEEe BBIPAXKAIOTES B MPOLEHTEX K 06LeMy mcell

BELHYTOU 43 inypda wopossr.
Ecmu BbIKJ@ I nBaeMbLd mpu  ynayOxe Irypda BasTyHHUK

34JIeTaeT B S0JOTOHOCHOM [UIaCTe POCCHITM, TO ©ro 06g33-
1€JIBHO CJICAYeT OUHCTHTL OT OOGBOJAKUBAIOILEH TOHKOOGJ®-

MOYHOH Maccel (TJIMHBI, CBSISAHHOTO IECK2, MENKON IajbKH
W Ip.) 4 ONpoGOBATH 3TY -MacCy NDOMBIBKOH Ha Bamrepjae
WM JIOTKe. PesynmbrarTol TOH TPOMBIBKHM (MOJGKHBL GLIT
- YUTEHB! TIPH YICTaHOBECHUN COIMSPIKAHMS POCCHITN 110 paspe-
AOUHBIM JIAHHLIM B KaUeCTBE IONPaBKH, B -

Iipeppapuressnas npomniBka. Ilocuie MPOXOAKY ITypda
MJA OLHOBDEMEHHO ¢ YIVIYOKOH D:POMIBOIMTCS IIDE/LBADH-
TEJILHBIM  OTOOD HEKOTOPOrO KOJMYECTBA, OOBMHO OKOJO
0,02—0,04 #® (1—2 CHAOBKH) TOPOABI M3 BLIKMAA, IS
IPOMBIBKH, € LEJBI0 YCTAHOBJICHNAS = 30JIOTGHOCHOCTH TODH-

. - gt i, 4 4 [ r‘?h{r—'&-"-ﬁ- Y b=

------

HHUSL TPaHHI] . QJACTa.
[Ipn smumuedt nrypdos-
K€, [OJf 1pesBapy-
TEJLHOH  IPOMBIBKH,

AbIBaeDCH  KOCTep,. M
OTTASTBLIIAS nopona

Puc, 14, Bap ennoska,

(puc. 14).

[Tpensapurensias IPOMbIBKA NPOUIBOIMATCA B JIOTKE. M

B KOBLUE, TIPHYEM BAMOH MDENOMTHTENLECe PAGOTATh: €. KQB-
IDOM, KOTOPBIH MOMHO JepiKaTh 34 PYUKY, U He MOUHTH
PYEH B XOJIOIHOU Boye. [IpoMBEIBKA POMBOIHUTC B JIOGOM
CCTECTBEHHOM - M MCKYCCTBEHHOM BOJOEME, KeVIaTeJLHO
Omu3 wrypdos. ITpy Goubimx mpOMBIBOYHLIX PAGOTAX HeJe-
COODPE3HO CTABHTL MANATKY © JKeJC3HOH (ICUKON, TaK Kax
TIPOMBIBKA HA XOJIOAY Kpaiwe sarpynaurednbia. B ciyuae
00TMee SHAMMTENIBHBIX 10 06beMy IPo6 B yTemTeHHON ma-
JATKE M/ WSOYIIKE MONHO MOCTABMTL BALITERE, C II0-
MOLILIO KOTOPOro JIPOMBIBKA MO0 [IPOM3BOIMYICS OHICTPeE.

Bamrepn (puec. 15) npemcrasiser coGoil IIHPOKHH
MEeJKHN UK 0e3 sammed creHkn. 19 ©TOKA BOMBI ¢ CHOCR
JIETKMX YACTHI BaiUNEpE VCTAHABIMBAETCHA C HEKOTODHIM
HAKJOHOM. JlHo Bamirepia Magxoe W IioTHOE. B roJoBe

BallDep/ia MMENCst MEPEropofKa, uepes KOTOPYH BOJA 10-

CTyllaeT B Ballrepst IUHPOKOH cTpyelt, papuol mupyuHe Bani-
replaa. - | - -
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Ha BBIKHJAX [PacKid-

HAOHPAETCS B EHJIOBKY

Jlnsi aTaHks  Batirepla BOo# B roJ0Be BAILNepga VOra-
HaBJUBAIOTCA O0aK uaM Oouka, B KOTOpPHIE BOJNA HAKAUMBAET-
CA WIOMIIOH HJM HamuBaercs vepnakoM, [Ipw IBpOMBIBKE 13pO-
Obl ‘Ha JHO BaliTepaa 3achUIaeTcs eHEOBKA TOPOJbl U Yepes
FOJIOBKY Ballrepia HyCcKaeTes BOJAA. |

Boxa pasmbiBaeT nopomy, H 30J0TO IPH 3TOM, KaK HAH-
6osee TSIKEUIOE, CTPEeMUTCH 3aHATHL HMIKHEE IOJIOXKEHHUE,

IlpoMpiBanbmiuk, cTod Ha NHe Bamrepia, NDOMoTaer nefi-

CTBHIO -BOIBI, crpedas CKpeOGKOM KDPVIMHEIC YACTUIH B XBO-
CTHI H NOArpedasl K roJioBKe BallTepaa 30JI0TOHOCHEIE TIeC-
KM co aHa Bamrepza. Korja mopoant B Bamirepne oCTAeTCs
Majio, NPOMBIBAJIBIIMK VMEHBHIAET CTPYIO BOALI H JOBOLUT
DOPOY JO: 30JI0T2, MAHANYJUPYS JOBOAHBIM  CKPEGKOM,
IIE€TKOH M, HAKOHell, J2JoHBIO. B pesyiapraTe NpPOMBIBKA Ha
BalirepAe oOCTaeTcsd 30UIOTO ¢ HeGOJBIIAM  KOJUYECTBOM

N

1000
8

dt

Puc, 15, Bamrepx (sma csepxy).

agxa. Jas yMeHbINeHMA CHOCA 30JI0Td B MOMEHT NOBOAKH
K NPOMBIBaEMOMY MaTepHaJy mo0aBafeTCst HEKOTOpOoe KOJIH-

- HeCTBO DPTYTH.

B caydae noBomxu 6e3 pTyTd 30J0T0 COOMpaeTcs Ha CO-
BOK, OUHMIIAETCS MarHWTOM OT -MaTHETHTa ¥ JKEJe3HOTO Jio-
Ma, TPOCYLIMBAETCS W YKYHOPHBAETCS B KamnCyay. |

flo pesynbrataM TpPOMBIBKH ONpefessiorcs naacT, Topda
H moyBa, TIOCJE 4ero ABAAUaTKH ' NOCTYNaloT HA BaJOBYIO
NPOMBIBKY JJIsT OHpPeLeens COHEpXKAHUA.

Bajosass npoMuIBKa. YuuThiBag HepaBHOMEPHOE COLEDIKa-
Hyue 30J10Ta, PE3YABTATH eHJAOBOUHOM npeaBapuTebHeH
IPOMBIBKY HEJIb3ST CUUTATH JOCTATOWHBIMM JIJIA OTpeLeNeHNs
CPeAHeTO COmepXKaHud. | |

IIpy cranmnmapTHBIX pasmepax IypdoB C OAHOIO BHIKMIA

1 CHMHOHAM RLIKHIOB.



TIOJyHaeTCH TIPHMEDHO 0,5 & mopoyrl. Bee BhIKIH_I[bI HJaCTa
HOMICKAT BaJOBOM IpompiBke. HHoraa Gepyn B HPOMBIRKY

COCeHNE C IJIACTOM BePXHWH w HuxEM# Beuxbl. Topda

OOBIYHO HE MPOMBIBAIOTCH, HO B CJydae HEKOTOPOH MX 30-
TOTOHOCHOCTH, HA MOJMIOHAX, HPEHASHATCHHBIX IS JPaK -
HOH MY THAPABJIMYECKOH IKCIIOATAOMM, NPOM3BOIATCA Ba-
JI0Bast  MPOMbBIBKA
npoby.

BasioBas npommﬁﬁa npommﬂmca Ha Balirepre, 6yTape |

HAM aMepPHKaBKe..

Byrapa {puc. 16) [TpoussomuTensnocTs 6yTapsl 60Jb-
e, YyeM BalrepAa, HO CbheMKa 30JI0Td 3HAYHTEJBHO
CJI0KHEe, 1M03TOMY Ha OyTape BBINOLHO MBITH TOJBKO GOJb-
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Pac, _IG_:Byfrapa 1715 IPOMBIBKH IIPOG,

mge poOh, KOTNA CheMKa [POU3BOAMTCS DEIKO. DyTapol
HOJB3YIOTCH He TOJBKO B pa3BefiKe, HO M LpH A0oObiUe 30-

J10Ta . HeOOJIBIIAMYE CTAPATeNBECKAME APTEJAMH, Pa3Mepst Gy-
KOHCTDYKTHBHO—3TO SIMAK 6e3

Tap OGHIBAIOT pas/IMyHELe.
AHa, TOKPHITLIM cBEPXY nepdopupoBasHbLIM KejesoM. B ce-
PeiuHe AlKKa WMeeTCd OJHa WM ABe HAKJOHHBIX IEepero-

POAKH, BcA sTa CHOTEMa fABJSETCS MOJOBHOH 4ACTBIO WIAPO-
KOro xKenoba B 2—3 m aumHOO, PafoTa NPOH3BOIARTCA

crefywomuM obpazoM. Ha nepdopupoBanHoe Kese3o 3a-
TPpyXaencad TOPOAa, CIOZa Ke MOCTynaeT Boja. lanbpka He-
IOCPEACTBEHHO ¢ nepdOPHPOBAHEOrO IKee3a MNOCTYHaeT B
OTBaJ, a MeJOouUb [IPOBAJMBAETCS CKBO3h OTBEPCTHSA HA
HEPETOPORKH U CKATHIBACTCHA IO HEM Ha xesof. [leperopol-

K B AHC Xeno0a HOKPHITEI CYKOHHBIMHM HJIH  KOKOCOBLIMH
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MaTaMy ¥ Tpadaperami. 30ﬂom OCRAAET B MaTax H Tlpatba-

| petax, a sdesb CHOCUTCH TI0 KeJNoly B OTBAJL

Tlpy cbeMKe 300ma cHEMaOTCA TpadapeTs! H MaThl C
NePErOPONOK U Keaoba, MAaThl CHOJACKUBAIOTCH B KAKOM-
Jufo cocyae AN OcBOOOMJIAGHMS OCeBIMMX Ha MaTax ¥a-
CTHL, 30JI0Ta, WINEXa ¥ OYyCToH noponsl. Cobpammeril ¢ ma-

- BOB MaTtopiddJd HOBOAETCH HA MNOTKEe KW/ B KOBHIS.

AMepHKamKa TIPEACTaBJIET €000l  Kesob

OXOJIO

40 ¢n miEpuHOR W 4o 6y AaHHOH. B rogioexe xeyiofa cra-
BUTcH nepbopupoBarHce XKeJe30. JIHo Xejaofa BHICTHJIAET-

ca MaraMp 9 Tpadaperamu, Ha nepdopipoBanHoe KeIeso
3arpyxKaeTcss nopoga u noxaerca Bopa. IlpopanuBarolmasncs

"CKBO3b OTBEPCTHA NePpPOPHPOBAHHOTO XKejeza MeaoUh BMe-
_CTe ¢ 30JI0TOM IPOHOCHTCS 110 HAKJAGHHOMY enoly, 0CTas-

AHA SONOTQ B MaTax ¥ Tpadaperax. (heMKa 30J0Ta MPOH3
BOAWTCA TaK JKE€, Kak W Ha GyTape.

Hocne BasoOBOE IMPOMBLbIBKE M JOBOAKH KHMEOPD BhIKM 4
oCTaeTeda Npofa 3oyoTa ¢ mumxoM. Ilpocyimeumbifl wmmux
MOMeI&eTCss B KaflCysy, Ha KoTopoid of03HaAYaloTesi peuxd,
HOMED JIMHMM, mypda u rayfupa Beikuga (cm. pue. 12).
Karcynra BMecTe ¢ IPOMBIBOUHBIM . KYDHAJIOM *ABJISIOTCA OC-

HOBHbBIMY HEPBUUHEIMM [OKYMCHTaMHM ONPOGOBAHHUS, KOTO-

- PBI€ TNOCTYTAOT XK DYKOBOAMTEIIO PASBeAKH [AJA JajbHEH-

mefl. ofpaborku. O6paborKa npoﬁbl 30J10TQ °
B rJaBe V.

CHACKIBACTCH

OnpoGoBarzue GYPOBLIX CKBAXKUH HA 30J0TO

OnpoBosanye GypOBBIX CKBAKHH NPOHSBOANTCH CJSLVIC-
muM 0OpasoM. BRUKCIOHCHHBIN W 3aMEDCHHLIH OOEeM NGPe-

OBl ¢ gHDepRAna onpofoBaHUS - GypoBON  CKBAKUHLI MENo-

CPENCTREHHO NOCTYIIAST HA NDOMBIBKY. Samep o0beMa 10-
POABl TPCESBONUTCA. B npubope AnduEMOBa HIH B MEPHOM

sigke (pue. 17), Murepsan onpofosaupd b & yPOBBIX CKBA-

KeHax o0bryHG pasen 20 ¢M U HA3BIBAGTCH «ABAZLLATROM».
oA monyaenud -0oJiee TOUHBIX PE3VJbTATOR HEOOXOAMMO
nediaTh caeayiollee: 1) caeamTb 3a TeM, uToOb! Kpemnjenye
CKBAYKHH NPOV3BOAMIOCL C BOBMOXHOH = THIATEIbHOCTBIO:
2} ¢ MarCHMaJjbHOH TOUHOCTBIO IPOUSBOAMTE OTCUCTHL BeE-
JHYPH OOYCKAHUA TPYO M 3aMepsl BHICOTH! CTOJIOHKA 1ODO-
Abl, BOHIRAIIErO B TPYOHEL [0 3apyOdKH UMM JKeJOHEHNSA
3) He AONYCKaTh Npu OGypeHuM OrepexeHus B MPOABIIKEH:H
OYypoBOTO A0J0TA MO OTHOIIEHMIO K PeKyHieMy GauIMaxy
Gcamr‘-fi TPyOBl; 4) e OUyCKaTh JKeJIOHOK TPH BBIKEIO-

13



HUBAHHU OCTAHOBUBIIEHCS BHYTPH CTOJAGUKA LOPOIBl HHUKE

GawMaka oGCafgHOH TPyOB, YTO OCOGEHHO BAKHO COOJMIO- YeCTBY IPOMBITBIX ABAAUATOK ILIOC OAHA Kancysada OT IIpo-
AaThb HOPH NOJb3OBAHUN BaKyyM-KeNOHKOH. '}~ MBIBKH BCeH TIOPOAL! LIEIHKOM. 3aMephl ABaAIlaTOK OO 00b-
HpOMBIBK'H |]'[pDP6 C KasxIo§ JBaJilaTKy IH!I?GH'EJBQIIHTCH ] MY H DE3Y JbTAThl NIPOMBIBKH BHOCATCA B COOTBETCTBYIO-

e mpadnl OypOBHIX KYPHAJNOB YCTAHOBACHHOH (opMbl,
nocyIe yero GypoBOH KypHAJd BMECTe ¢ XKalcCyJaMud mnepe-
JaeTcs PYKOBOLHTENIO pPA3BEAKH.

oraessHo B Banhe. HauGonee ymoGum KesesHble BaHHBI, B
KOTOPLIX 3MMOH MOKHO IPOM3BOAHTL MOAOIPEBaHMe BOLBL.
Pasmepsl Bamgbl: Beicora 05 M m puamerp 0,8—0.9 a.
YIOTPeOIAIOTes] W JepeBSHHEIE BAHHH COOTBETCTBYIOLIENO
XK€ pasmMepa HJIH XKe KOMOWHMDOBAHHBIE, HMMEIOIHe >Kele3-
HOE€ HO, B KOTOPHX TOXKE MOXKHO MOAOTpeBaTh somy. [Ipwu
OFCYTCTBHH BaHH, B KOTOPHIX MOMHO NOJOT'PEBATE BOLY, B

A Y w—.

ONPOBOBAHHE POCCBINIEN HA MHHEPAJIBl PEJKHX
N ~ METAJMJIOB MONYTHO C 30/I0TOM

r [Tpy paszBerOYHBIX PaGOTAX HA POCCHIHOE 30JI0TO COBEp-
- HigHHO 00s13aTeNIbHO BLISCHEHYE BOIPCCA O HAJUUUAU B DOC-
CHIMY M APYTHX IEHHBEIX KOMOOREHTOB. s 3TOH 1ehH
pa3BeJoYHble IIJIHXY, ToJyyaeMble OT MPOMBIBKH Ipod Ha
30JI0T0, AHAVIM3HPYIOTCS B JalOpaTOpHM METOJaMMu MHHepa-
Joraueckoro auaimsa, [looryuaembie pe3yibTaThl  MOMKHO
. PACCMATPHBATE TOJBKO C TIOHCKOBOH TOUKH 3peHHsI, TAK KakK
- onpeldeIeHHe COmepXKaHusd LEeHHBIX KOMIIOHEHTOB no npodaw,
| ofpafoTaHHbIM Ha 30J0TO, OPOU3BOAXTL Henb3st. B nporec-
_ ce' JOTKOBOH, OyTapHO# WM BalIrePAHOH NMPOMBIBKH HA 30-
+ | .- JIOTO, 3HAYMTENBHAS YaCTb IEHHBIX [HJIUXOBBIX MUHEDAJIOB
! CHOCHTCS B XBOCTHIL. S -
E | B cayuae ecsau IpM pasBeaKe HA 3070TO LEHHBIE IIJIHXO-
' BBElE MHHEPAJL MNPHCYTCTBYIOT B MOBBIIMICHHBIX KOHLCHTPA-
WX, BIOJHE HeNecooDpasHc HECKOIbKO HSMEeHUT:E MeTIX
NPOMBIBKE I AOCTHoKEeHus O0Jiee BbICOKOr0 H3BJCYCHU
~ IeHHBIX MHHEPANOB M3 MaTeppasia IpPOOEL
OcHoBHasg 4acTh HEHHOT0 IIMHXOBOTO KOMIJEKCa CHO-
. CUTCSL NPH TPOMBIBKE B HpOLecce NOBOJAXH. ILIKXa, [O03TO-
. | MYy DIPHE OOPOGOBAHMH HA 30J0TO AJA TOAYHEHHS KoJuue-
3uMee BPeMs HEOGXONMMO UMETh KOTMIH AJS TASKHUS JbIa CTBEHHBIX JAHHBIX O COMePKaHUM IeHHBIX KOMIIOHEHTGB
‘waH cHera, KoTanl GLIBAIOT caMOB pasHOOGpasHol. t’i)ﬂ-pmr " NPOMBIBKY HeOOXOMHMO NPOBOMATL B ABa mpuema: 1) npo-

P-I_{{':_ 17, Mepunili AHuK.

BEIMYMHDLI, HAYHHAS OT MPOCTOTO Bexpa. ‘l MBITH IPpOOY KO Ceporo LUWIMXa; 2) MPOMbITh CePbid MIJIAX JiO
IlpoMerBaTe JBaAnaTKY B peke He DEKOMEHAVETCH, TaK “.  30J0Ta. | |

KaK ABJAETCA UeNeCCOODA3HBIM NMepeMbiTh  BCHO  NOPOLY, Onepalusi IPOMHBKU CEPOTO M/xa A0 30J0Ta ITPOUSBO-

W3BJEUEHHYI) M3 CKBAXKHHBLI M OPOMEITYIO 10 JBASNATKAM. . JKTCS B BaHHe, M HLIHX, CMBITHIA NpPH TOBOAKE, COCTABJAET

B cayuae mpOMBIBKM B BaHHE BCS IOPOAA CKOLJISETCH Iie- - npofiy Ha IeHHbie IIMXOBhLIE MHHEDANH.

IWKOM Ha JHE BAHHEl, W TIOCHE OKOHZHHS CKBAJKHHBI 3TV jt -~ Jas KOJMYeCTBEHHONO aHan¥3a Ha I(eHHble KOMIOHeHTD

HDpD:ﬂy MOA{HO BHOBL 'ﬂiS‘MEfI}HTh 0 D,ﬁfbemy U HEPEMIJITE). : ]HJIHKH. C OoTAe/IbHbLX BbIK'H,[['DB MHJIH H,:Bﬂiﬂ'ﬂaT'DK MOHXHO

o0 be uHUTh B npo0kl: no Topdam, HIACTY ¥ IOUBE.
KompuecTBeHHBIH aHAJM3 LIIWXOB NPOU3BOIUTCS B J1a0o-

PATOPHH, -NIPHYEM K INIMXOBOH npofe HeoOXOAUMO upucoe-

JHHATE € COOTBETCTBYIOIIRX MBAANATOK OTIYBEL OT 307074,

N S - 45

[llmnxy ¢ somoroM M Ges 30J10Ta TIOCJEe TPOMEIBKH
KOKIOU ABaANATKH MPOCYLIHBAKTCA M YKYIOPUBAIOTCH B
KalCyJibl; 4HCJNO KAmeyJMl JAOJXKHO COOTBETCTBOBATH KOJH-
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Cxema 2. Cxema ofpafotk; mpol Ha MHHEPAAR, COHEpIKAHIEE DEAKHE
| JICMEHTH dONYTHO ¢ OHPCOOBAHMEM Ha SOJ0TO,

NOMyYeHHbBle TPH  00paoTKe COEEPIKHEMOTO Kaloys na
30410TO. . . )

Obmas cxeMa oT6opa u ofpaboTkH 1Ipo6 Ha peaKHe KOM-
[TOHEHTHl NpW ONPOOOBANHN PA3BEAOYHLIY BHIPABOTOK HA 30-
JOTO H300PaKaeTCs THIIOBOM cXeMoil 2. *

CHPOBOBAHHE HA MHMHEPAJIBI PEAKUX METAJIIOE

OCHOBHAsl TPylNa LEHHBIX IIMXOBBIX MUHOPAJNOB HMEET
VACJBHBIM B€C MeEHBIIE 7,0. DT0 0OGCTOATENLCTBO COBME-
CTHO ¢ KPYMHOCTBIO 3€peH ITHX MnHepanos, oOBIYHO 3HA-
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UHTEIBHO [PEeBbHHAIONIER KPYIHOCTL 8€peH 30Ji0Ta, BHOCHT

HeOOXOWHEMOCTD pPAXa H3MEHeHHH METOAMKU oTrpoOOoBaHusd,

IPUMEHSIONMIeHCH HA 30JI0TO. | .
. Ha TounocTb pe3yntTaToB ONPOOGOBAHUA HA IERUbIE Mu-

Hepagbl, AaHaJOTHUYHOX@ ONPpoOOBAHHMIO HA 30JI0T0, BJIHAIOT
OIIMOKK, BHECEHHBIE NP IOJyueHmu npodul, ee obpadorxe
H aHaJjd3e, HO, B OTIMYMEe OT OmpeOOBAHHA Ha 30JI0TO, CTe-
NeHb BJIUAHUSA METOAOB 00paboTKy U aHaausa Ha TOYHOCTH
pe3yJbTaTOB 3HAUMTENbHO BO3pacraer, NOTOMY uTo OoJee
JeTKHM YIeNBHBIK BeC, 4eM V 30JI0Ta, CO3ZAET YrPo3y 3HA-
YATEJIbHBIX . IOTEPh IIPH KOHIGHTPAuWu Ipolhl, a TPYAHOCTL
AHArHOCTHKH HEKOTOPBIX IEHHBIX MHHepasioB OOYCJOBIH-
BAECT HETOYHOCTE MHHEPAaJOTHUSCKOI'0 aHAJH34,

- Bec nmpobmi. HMcxommbliit sec npofbi uMeerT KOJOCCAJbHOE
3Hauenye. bogbumie Beca mpob  TpedyIOT - TPYAOEMKOH H
CIOXKHONX 00paboTKHA, WpoOHI Ke MaJIoTO Beca MOLYT He .
OTPA3HTHh CpeaHee COJACPEKAHAE B ONpoOyeMoM MYHKTE, U

pe3yJsisTaThl OoNpoOOBAHMA OKAXKYDCA CaydalnbIMA. KaccH-

TEPAT, ORYH .A3 HamOoJiee LEeHHBIX HIIMXOBBIX MHHEPANGE,
HAIYUHAET UHTLPECOBATh TPOMBIIIVIGHHOCT NPH COLEPKABUHN
or 20 r/T n suune. Ilpu comepxanuun 20 /T gucac sepen
KACCHTEPUTZ B TOHHE POCCHINH He3HauMTeJBHOE.

. VI3 meopuy BepOSITHOCTH W3BECTHO, 4To A =——,

rpe A—cpeasss kBajpaTaueckas oumuéka:
. @—4HCA0 cayuaeB (T. e, 3ePEeH ~aCcCHTepUTa B pode).

B NpOUEHTAX cpeiHas KBajpaTHiecKas
JKaeTesd B CHGAYIOIIEM BHIE:

A —

onirbxa BBIpa-

100
Ve

Jlerko yBHIeTb, uTO CpejHfs KBaApaTUdecKas OUIMEKaA
TOJIBKC 32 cYeT HepaBHOMEDHOI? CTATHCTHYECKOI'0 nouafa-
HHSL IEBHBIX 3eped B npoly, Ge3 yueTa oumMOOK BEJEACTBHE
TEXHHYECKUX HETOWHOCTeH omnpoboBaHus, apoctdraer 100/
upr 100 3epHax nennoro xoMmmomeHTa B npote.

CHTOBHIE aHAMM3B POCCHINHOIO KACCHTEDHTa NOKA43BIBa-

10T, 4To npeobaafialoiuM 110 BeCy KJIACCOM HBJAETCS KJAce

—3 + MM, KomuuecTBo 3epen kaacca—1 mm CTOJML BeJiH-
KO, YTO MOXKHO OXHIATh AOCTATOUHO OJIArONpUATHBEIX YCJIO-
BUH JJIA CTATHCTHYECKH PABHOMEPHOrO UX DACHpEelesCHHS B
POCCBHINM; TaKuM ©O06PA3sOM ToJBKO Hanbosaee KpYIHBIE KJac-
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Cbl BHOCAT OCHOBHYIO OIIROKY B aHaJM3 BCJACTRHE cpaB-

HUTEIbHO HEOOMBIIOI0 9HCJAa 3epeH M HEDABHOMEPHOIO HuX

pacipenesnenyda B pocesind. Kpome Toro, B cuimhHO xavemu-
CTBIX POCCBHIAIX PACTIpeJieNeHHe LEHHBIX MUHEDAJOB OGLIIHO
MENEEe MOCTOSIHHO, 4YeM B ¢J1alo KaMEeHHCTHX. B CBS3H C
JIHM B JAHHBIX C/Ay9asX HeOGXOMUMO BeC MCXOMHOH NpPOGH
YBEJMIUBATD. . o |

Ot6op npoGul. PesyubTaTamy PEABAPUTEIBHOR TIPOMBIB-

K4 ABaAllaTOK M3 MIYPPOB . YCTAHABAMBAIOTCH MOLLHOCTE X .
[Ipp ompoGoBanun poccrmy, IperHa- -

NONMOKEeHHE naacTa.,

SHAYEHHOH IJI APAaXHOH HJIH THADABJIMYIECKON paspaboTky,
MOXHO OpaTe mpoGy co Beell SKCHMGATAIMOHEOR LTy OHHbI
boccomd. B poccewmgx, pasBeapiBaeMbrx OH PpPasiebHYIO
ROOBMY meckoB M TopdoB, HYKHO Gpars HPoGH: 1) or
BCeH  MOILHOCTH IWIacTd, 2) oT Beefi MOIMHOCTH TOPGOB,
-3} OT HOYBHL o | T | |
fipamevanwusa: 1. B tex Cyuasx, KonLa PAZDM rnmpaﬁmﬁm
YCTaHOBJIEHO B TOP(Aax -OTCYTCTBHE NEHHEIX MHHEPRJIOB, HPOGH

n3 TOoppoB Bepyrcs sNH3QAMUECKH. B

2. Hﬂpn HaJIAYHE: B TOP(pAX LeHHHX KOMIOOHEHTOB TOJBKO B
HIMHEW YMacTH, mpoOwl GepyTes # H3 HHXHelt wacTy TopdoB, 2
BEPXHASL HACTh TOP(OB ONPOSHBASTCHE SNM3OAHYECKH. . |

3. Ilpn  HeGOMBINOA MOWIHOCTM MOYBH HOCHKCOHAS NPHCOLHH-
HACTCHA K IVTIACTy, : -

Marepnan 8 ucxomsyio mpoSy us 'HE3aKPeIJICHHbIX IHyp- -

DOB C YCTOHYHBLIME CTEHKAMHM JyTIIEe BCELO BOpath M3

CIVIOIMHBIX  3aIUPOK CTeHOK wWypda wHim H3 0opo3g, pacno-

JIOKEHHBIX Ha CTeHKaX  mypda. |
B nocrenmee Bpemsa ouwenn  yomsmemso PEKOMEHAVIOT
DPUMEHSTL IIPH  ONPOGOBAHMM TOPHEIX BLIDAGOTOK  DOCCBI-
HBIX MeCTOpozKAesu#l GOpO3AOBHIH MeTOT. S
T'naBroe pmocrouscTBo mammoro METOAA COCTOHT B TOM
' 4TO OH NOSBOJISeT: 1) CoRpatuts 06BHeM MaTepHasa, n'o.cﬁyi
TAIOUIET0 A [IPOMBIBKY, ¥ 2) CHUSUTH CPOKH M YMPOCTHTH
NPOUSBONCTBO. IUJIMXOBLIX aHAJIM30B HPOO. R
Heof6xoxumo OTMETHTH, YTO BTOT METO., 'nonhaymmnﬁw
HCKTIOURTENBHO  ITHPOKUM TIPHMEHEHHEM T[PH OHPOGOBAHUH
KODEHHBIX MECTODOXKACHUH, AJA pocchilelf ciabo paspabo-

TdH H, MOMKHOQ CKa3aTh, HAXOAMTCH JANIL B IIEPBOHAYANBHOR

CTaaAuY CBOEI'0 paspeltieHus. L |

Ha HEeKOTOPBIX POCCHIMHEIX 06BHEKTAX METOXL BOPOSAOBOTO.
ONPOOCBAHUA NPHMEHSIACS ¢ GOJbLIIHM VCIIeXOM H JaBaJj B
OTHOWICHUA ONPEAEJICHAST COAEPKAHNA. T€X HJH HHHEX IO-
JIESHDIX KOMIIOHEHTOB IINUXA XOpoluye OKa3aTevyId, 10 TOY-

HOCTH HE YCTYnawoUlue BaJOBLIM MPOOaM.
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. Obl GyAeT yBEIRYNBATHCS

OTcyTcTBHE AOCTATOUHOTO KOJWYECTBA KOHKPETHBIX Ma-
TePUAJIOB N0 YKa3aHHOMY Merony onpoOoBasHs He [03BO-
JseT. B HACTOSAMMH MOMEHT NpPeIJOXUTh Kakue-iaudo TBep-

Aible YCTAHOBKM, ‘DacueThl WJM CXeMbl AJA  [POW3BOACTBA
- 3THX pafoT, ONHAKO HMEWINASCA B PACIOPAXKeHUH

CyMMa
TAHHBIX IO TOMY BORPCCY AaeT BOSMOMKHOCTH BEICKA3ATDH
B OTHONIEHHHM pPacCMaTPHBAEMOre MEeTOAa HEKOTOpPble C006-
paXKeHHs, HOCALINE NPAKTHYSCKHH XapakTep. |

[Ipucrynate K ompofoBamuio myppos (Mmu xynox) 6o-
DOSMOBHIM METOAOM GISAYET JIMIIbL TI0CJEe BHIICHEHUS NPO-
CTPAHCTBEHHOTO PaCTOJOKEHAs TOPPOB, MIACTOB K IIJIOTH-
Ka POCCHIIEH. o |

PaGory no npoxopke mypdoB H X onpoOOBaHAI0 HYKHO
OpraHy3oBaTh TakuM  obpasoM, 4YTofbl y - onpoboBarens
OblJIa BOBMOXKHOCTh TPH B3ATHH NpoObl HAXOAHUTHCA HEIo-
CpeACTBOHHO Ha AHE Wypda, Tak KaKk B 2TUX YCJAOBUAX pa-

~ OoTa siBJIfeTCs Haubogiee MPOUSBOAMTENILHOH M TOYHOH.

Crenkn - iryphoB, NpefHa3HaueHHBle JAag  onpoboBamud,
BLIPABHHEBAIOTCH € BO3SMOXKHOH TIUIATEJIBHOCTLIO; BLICTYIIAIO-
HMe KPVIIHbIE TaJbKH HaZO OCTABJATh B CTedHKaX wWiypda u
HYXXHQ CJeiuTh TOJbKO 3a TeM, 4YToOn HOBEDXHOCTH ILe-

MEeHTHPYIOH{ero BellecTBa JeKalka B ofmel = MAOCKOCTH
. CTeHKH yp@a, a NMOBEPXHOCTL BLHICTYNAIOMIHX rajex Oblaa

OYHIIeHA OT MEJKOTO MaTepHasa. -

‘Doposasl MOXHO pacmosiaraTh 1O ORHOH, ABYM WIM ue-
ThIpeM cTenKaM wmypda. Martepmasi, nojgyuaeMbii n3 60po3x.
ONHOrO TCOPWU30OHTa mJacra, O0beAMHAETCS M COCTABJAET
OZHY IOPOAY, KOTOpad H NMOCTYNAeT HA IIPOMLIBKY.
Pasmep 60po3nl HAgc noaAOHPaTh C TAKWM  PAacueToM,
yToOB Bec oAHOH MpoOu o wuuTepsana B 0,20 m cocTaBasn
or 30 wo 60 kr. - - -

YraxeM, uTo juHa 6opo3abl MOXKET BAPBUPOBATL OT
0,20 o | m u paxe Ooapine 1 a1, roaBHbiM ofpasom, B 3a-
BUCHMOCTH OT MOIIHOCTH PasBelblBAEMOr'0 TJIACTAH OT BO3-
MOXHOCTH IPUMEHEHUS JPaxKHOTO MHJIH THIPaBJIHYECKOTO
cnocoBoB paspaboTKy pocchini. EcTecTBeHHO, YTO BEC NpO-
IPOTIOPIHOHANBHD:  VBEVIIUEHHRIO
yaTepBata onpobosapng. [locae spiGopa pasmepos GOPO3IH
NPHCTYNAIOT K pPasMeXeBaHHIO BLIPOBHEHHOMN YaCTH CTEHOK
ypha B COOTBETCTBHY C 3aTAHHBIMH €€ Pa3MepaMy. ]

Has ynoBGcmsa B paBore peKOMEHIYETCS M3TOTOBUTH K3
JOCOK TOJHMHOR oKouro 2" nBe TpadapeTka ¢ TakuM pac-
4eTOM, 4TOOBl pasMepnl OAHOH W3 HEX COOTBETCTBOBaAU
Adude B rayomHe GOpO3AH M ApYrod——Iigpupe u raybuie

4 A.K. Boiivoauu | 49



Oopoankl, YKasamuble Tpadaperkn ogeHb oGJIervamT pabo-
Ty II0 3aMepaM Hpy B3ATHH Ipod.

[lepen B3msTHeM mpol6nl, Bo u3bexanne ee 3aTPA3HEHHSA
NOCTOPOHHEM MaTepyanaoM, AHO mypda M HUXKHEA — wacTh
CTeHKH €r'0, ¢ KOTopoft Gepercs mnpoba, MOKpPHBAIOTES Gpe-
3EHTOM, OH CJYXKHT TaKKe A NPUeMKH Najfaioniero Ha He-
r'o Marepuaja IPoOLl. - o

[Tprn onpoGoBaHHE 3TUM MeTONOM BaXKHO CJENUTh 32
reM, 9To0B GOpo3fla TOYHO COOTBETCTBOBANA TIPHHITHIM
pasMepaM. Ecim BcTpevyeHa KpymHasi rajbka, 4acTh KOTOPOR
32KJI0UeHa B OQHOH M3 CTeHOK OOpO3IHl, TO rajbKy H3BJE-
K4ATh HE CIeAyeT, Hago JMIIb OYHCTATH BHICTYIAOULYIO
JacTh ee OT PHIXJIOrO MaTepPHaia M CUSHATb 34 TeM, YTOGH
NOBEPXHOCTD ILEMEHTHPYIOUISTo BelleCTBa HAXOAHUJACHh B
OMHON NIOCKOCTH ¢ o0lIel NOBePXHOCTBIO GOKOBR WM NHA

Goposnel. [lomyuemnas mpoba YHaKOBHIBASTCH B GPESSHTO- .

BBIH MEIIOK ¥ CQOTBETCTBYIOIUM 06pa30M JOKYMEHTHPYET-
e, TIOCJIC Hero MPUCTYNAOT K B3STHIO CASAVIOUIEH MPOGH.
YUATHIBAsA, YTO. METOZ GOPO3XOBOr0 OPOBOBAHHI POCCHI-

ned eule He MONYYUJ CBOeH OKOHYaTeNbHOR ampobamus,

cAegyeT B Hadaje paGoT mapajeibHO C HUM BeCTH W Ba-
n0Boe ompoGosanme. Memog Goposznosoro ompoGoBaHHS
MOXKHO OyZeT CHHTATb BeJYHIAM JHMIIH TIOCJe TOTO, KOIJa

OyJer yCTagOBJeHO, TTO TOUHOCTb 0GOMX BHAOB OmpoGoBa-

HAS OKaxeTcs Omuskod. Korpma 270 Gymer ycramosJexo,
BajioBoe ompoboBaHue npmoOpeTeT GYHRKNHM KOHTPOJHPYIO-
LIETO. .- g | .. : |
Boposxosoe onpoGoBarue (Ha AAHHOM CTANMH HIYUEHWA)
MOXKeT ObITh NPUMEHEeRO TOJBKO IJI Poccsimell ¢ GoJiee MM
MeHee DABHOMEDHBIM COAEPXKAaHHEeM TMOJE3HbIX KOMIIOHEHTOR
1 IpH OTCYTCTBUY -BRJAYHHOI'O MarTepuana u OOJbOIMX KO-
JUUECTB KPYIHOH T ajibKH. - -

Ecip ©1eBoaMoXHO IpPOH3BeCTH 0DGOp NpoSh YKA3AHHLL-

- MH METONaMH, NPAXOAMTCA NPOH3BOAUTL BAJOBYIO NPOMELR-
KY BHIKMAOB HJIM KBADTOBATh WIS TIOJYUEHHS - HCXOLHOH
mpo0bl MATephaj ¥a BHIKMTOB INypda.

O6pabotka npo6. Ilessio o6paboTem mpob sBAsSEeTCS TIPH
HAUMEHBIINX MOTePAX [MEHHBIX MUHEPAJOB MAKCAMAaJLHO
CKOHILEHTPHPOBATL NPOOY AaA o0Jiervedus MNOCISHYIOIEro

MHHEPAJIOrWIeCKOr0 anaJu3a KOHIIeHTPATa HAa IIeHHbhl€e KOM-

noHenrsl. Ha crp. 51 npuBommres cxemMa ofpaGoTkm mpob.
I[Ioscrenne Kk oxeMe. Kinace +10 mm npakTHuecku

ObiBaeT JHOIEH TIOE3HEIX KOMNOHEHTOB, NO3TOMY B OGIIEM |

50

S ke d e = s .

Lo

+ 1] My
onpegererse- eco.

8 omban

vexogras npoba
onpegesieruz feca

MOKPOE 2pOXOVeHIe

ok N S i 2 S i ——

10+ 3

onpegenerue beca

7
-3 1
IMCaGHE - ommyvuBare
KO e TTDAUT rlocme HEC#!;;‘—E}? | Wﬁi’ uum
- ppasyus
4 Cyutro l
HQ & omban - & ombun
MUHEP NG eUYeCK UL | ¥
ey - Sabewusbarnie
| nﬁﬂmaﬁaﬁue' go Fre
pari-eﬂ
~3+03mm - 3mm
ummg:fml s ﬂemi:ﬂaﬁue
I | wbapmabaiue go 20 &
noruenmpam  2Bocmies ]
l I & nabopamopure

NEPOILCITING § omban

]

ACHUPHITDAM xocmor

l

d nabopamopure 8§ omban

CxemMa 3.



cayuae OH HanpasJsgencd B OTBAJI. B ciiyuae pPOCCHIM
C KPYIHbIMH 3eDHAMH NOJIE3HBIX KOMIIOHEHTOB noxOMpaencs
CPOXOT C AMAMETPOM OTBEPCTHH, PaBHLIM AHAMeTpPy Haubo-
JIEC KDYMHBIX 3€DEH NOVIE3HBIX KOMIIOHEHTOB. |

Bech BHXOA Kmacca — 10 + 3 mmnocrynaer Ha oforatie-
HHe B JadopaTopHO# oTcamoumod Maiuuue. Ilo HHHIMATHBE
HUI'PH3osn0T0, orcamounas wammsa ¢ 1937 roma crasa

BHEILPATLCA B NPaKTHKY o0paboTky pasBemouYHBIX Opo0 Ha

penkne MuHepaJbl @ anMasbl. [lpeuMymecTBO OTCALOYHOH
MallMHbEL [epef APYTHMH OOGOTaTUTEJbHLIMA  mpuOOpaMu H
YVCTaHOBKAMH 3aKJHOUYAETCS B TOM, UTO IIPpH COOTBETCTBYIO-

Lo
T
P
et

Puc, 18, Orcapoynass MamiBEHA C PYUHHIM [PHBOKOM.

ImeM pexmnme padOThl H3BJedeHHEe NOJEe3HBIX KOMIOHEHTOB
Ha OTCANOYHOM MaumHe TIpmOAHXKaeres K 100% c cre-
NCHBIO KoHuewrpauuu B 250 pas u Goabme. Orcanounas
MAIIMHA  JIETKO MOXKET MPUMEHSITHCA B IOJeBBIX YCJO-
BHAX, OY€Hb. HENPHXOT/MBa B pafoTe W He Tpebyer O0cCo-
Go¥ xpanudukanuy OGCITYKMBAIOIMIEr0 NepCOHaJa.
KOHCTPYKIEA OTCalOUHOH MallMHB! OYeHh MPOCTA: oOHA
COCTOUT U3 XKeyesHoro xopunyca {cm. pdc. 18, 19, 20), Baja
¢ 3KCHEHTPUKOM, MMOPIIHA H KOHIIEHTPAIHOHHHX .KOPOOHOX ¢
NePENBUKHBIM PAa3rPy30UHLIM NOPOTOM M 3acJodko#i. B 3a-
BUCHMOCTH OT raapurma, IpPOH3BOAMTEILHOCTD OTCATLOUYHOIM
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Puc, 20, Tune KOHIEHTPAUMOHHMX KODOGOX,

MaLIHHbE
‘rarejsl MOXKeT

MeHszeTesa oT 3 ao 200 kzj4ic

B KagecTBe IBH-

ObITE  MCIOJAB30BaHA Jwbas yCTaHOBKa,

BILIOTb A0 MYCKVJLHOH CHJBEl OJHOTO 4eJOBeKa.
KonuenTpauus marepuania B OTCaJOUHON MalllMHE [POU3-.

BOJUTCA caegyiollpM ofpasoM. B kopmyce oTcagouso#f Ma-

53



HIMHBl HaeTcsl TOK BOABI, JBUXKEHHEM MNOPIHA BOAA MYJb-
CHpYeT B KOHUGHTPANMOHHOH XopoOKe U ‘TIPOM3BOIMT pac-
CJIOCHHE MuHepajJoB HA THXKeNyio (Ppakiiuio, TOrpyxalo-
LYIOCS Ha AHO KOHHE@HTPANMOHHOH KODOOKHM, M Ha JIerKyio,
YHOCHMYIO BOJOH B XBOCTBI 4epes pasrpy3ouHbifi  IOpor.
Marepuay HEHpEpT_ﬂBHD 32CHINAETCST B KDHU,EHTpauHDHHym
KOpOOKy, v €e 3afuel CTEeHKH. S -
-~ Hocae nanomuenus . KDHuaHTpauHGHHGH KOPOOKHU KOH-
UCHTDATOM, HOCJEZHMM HEOSXOAMMO BHITPYXKATH B KAKUH-
aubo . cocyl, mOCJe Yero ero MOMHO HEePeYNCTHTL B KOH-
IeHTPAHMOHHOM KOPOOKe ¢ MeHbliel IO aABI0  THA.
PEH{HM pat‘jDTm DmHﬂDHHDH MalllUHbI

-
T
——rn
-l - — .

—_————
—l =

Hxcao kauaHuit B |
3arpyska xe/mun
Bec KoHIEHTpaTa,

Tun xopobku 1o
IIPOH3BOJHTEAb~
HQCTH

Xon mopiuss, MM
MHH.

Pacxox Bonl,
Afmury
Beicota - pasrpy-
304HOI'O" Nopora -

I 2

Ho 100 —10--3] 10--15 | 200—280] 3--5 | 35-501 1—1.5 | 500—300
Eﬂf‘mﬂ _ . ) - ; — -

o 12| —104-3] 10—12 | 240280 2—3 | 20—a0| 02 | 170 -
Kz/dac { T

—3 | 6-10{240—280 1—2 |20-30 0180 | 200

o 3| —1043| 4-5 | 240 |03-04| 35—50| 3 wefuae| 40—€0
Kafuac ' N — | '

—3 125-35| 240—280] 03 | 25-351 xejuaci 30— 50

Ilo ykasanuo# Ha CTP. 51 cxeMe Dﬁpaﬁomrz{ npof nas
KJlacca —3 mM JONyCKaeTcsl K3aproBanue no 15 xr, Tak
KdK B KJacce -—3 My COOEPHMTCH O0NbLIOE KOJHYECTBG
TIHHACTOTO MaTepuasa, 3aTpyAHAIINEro CYIUKY H KBapTo-
BaHue BbIXOAA KJacca —3 My a0 1b kr, To AJsg ofJjerue-
HHA 3THX ONepandd BBOAMTCA OTMYYHBADHE  TJAXHHCTO-
UNECTOH (parnuy mpolbl, MoOCje wero mecyaHas pakuus
JErKO CyLIATCA ¥ KBapryencsd. OTMyuHBayue MOMKHO IIPOHS3-
BOMHTb JIOOKIM  CHOCOOOM: Ha JOTHE, B KOJOHe '¢ IpylbiM
- TpadhapeToM, B 00YKe H T 1. M(}f}(hi} He OmnacaThCd . CHOCA

—

r.-

—3 | 6-10| 240-280 2-3 |95 35| 0,8—10| 60—70

© MYTbiO LEHHBIX KOMIIOHEHTOB, TaK KAK [IPH COBPEMEHHBIX

MEeTOAAX OBOTAllleHHst pocChinedl 3epHa NONE3HBIX MUHEPA-
JOB, CHECeHHLIE € MyTbIO NpH oTMyudBasud, Oyayr, Ges

COMHEHHS, CHECeHh! U TIPH SKCIIOATANMU . POCCHITIEH.

[Tocoe wBaproBanus Kjacca —3 m# OT HABECKH R 15 ki
orcenBaercs Kiace —O0,3 MM; Kaace-—3 + 0,3 mm aner ma

OTCaAKY, a Kjgace —0,3 mm KBapryercs A0 HaBeckw 20 r #

HeTIOCPELACTBEHHO nepeilaeTca B Jadopatopuio, OTces xJjac-

ca —0,3 mpy BoI3BaH TeM OOCTOATENBCTBOM, NTO MEJIKHE
JaCTHh! TIPOBANHBAIOTCA CKBO3b CUTO AMa KOHUSHTDPALWOH-

HOH KopoOxu ¥ He oboranyanorces. Hasecka & 20 r ot sroro
KJIagca BIOJHE JOCTATOYHA MNJIs ONpefesleHus coJepanygs
IeHHBIX KOMIIOHEHTOB B TOM KJjacce, TaguM o00pasoM of
OEHOU HCXOIHOH npmﬁm' B J1a00paTOPHIO HAa KOJUICCTBEH-
HbIH - M'HHepaﬂomqemmn AHANW3 TOCTYIAIOT 1npobul Tpex
KiaccoB: — 10+ 3 sy, —3 40,5 my u —0.3 mm; mepsee
ABa KJaccd-—B BHAE KOHUEHTpaTon, a Kjace —O0.3 muw—-8
BUIE CHIPOTO MaTepuadna

Hocune xinﬂepaﬂorrnqecz{om AHQJIM3A NPOM3BOJATCA TOA-

© CUeT COAEDIKAHHA B npobe CACAYIOMEM. 00pasoM.

Ec.gﬁ DﬁGBHa‘{HTb

A — ucxonmmii- Bec TPobH B Kl .

@y~ BEC LEHHOro KOMIOHeHTa B Kiaacce—104-3 uu, 8 2 -
(p~— BEC NEIHOrO KOMNOHEHTZ B AHANH3UPYEMO# HABECKE TNPOGH
. Rjaacca—3+03 4 . B 2 |

~— BE€C [eHHOro XOMIOHEHTA B aHaJmaprEMGH HaBecKe IpOOH
-kaacca—0,3 s, B 2;
" Jiy~— CTeleHb KBAPTOBAHUT Kﬂacca—B MM,
71— CTeIeHb KBapToOBamusi knacca—U,3 .umM;
C-—CD}IEP}I{HHHE I{EHHOrO KOMHOHEHTd B - ;:-:,afn

|C1I}E!,[I;HIE’.E ’CO,H.E,‘DH{&}LHE B prDﬁe [BprElH{aETC1

C . (ﬂ} T {In H1 ‘{— H:q Hl . .-”.3 . LE}_(_l}___

[IpoGpi M3 6ypPOBBIX CKBAMKHE

¥i3 OvipOBBIX CKBaXKKH HAOOBIBAETCA O4YeHH Majo MaTepHa-.
Ja, H peayabTatsl onpcOOBaHUST BCJASLCTBH2 3TOIO He BCEr-
Ad OTPaxkawT HACTHHHOE cozep:kKaHve B pcccoii. [Torpern-
HOCTb B pe3yjbTataX onpo0oBaHdd N0 O JHOH CKBAKHiUE
HUBEJHDYETCs TyCTofl CceTKoH OVpOoBLIX CcKBaxuH, Yewm
Oosibllle CKBa)KMH Ha TOH XK€ NJOMamy, “eM MOJCUeT 3a-
MacOB OJHDKe K JefCTBUTEAbHOMY 3alacy B DOCCHIUIH.

pu OleDﬁDBElIHIJH OypoBBIX CKBaxuu Uenecoobpassee
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BCero O0DBEIUHATh BCIO nﬂpﬂﬂy, H3B. queHHym H3 CKBaXKH-

HBI, B OQHY npoly, mocae TOTo Kak .npocmpaﬁwﬂemmae s(e

JOKEHHE TacTd YCTaHOBJSHO INPOMBIBKOH BAJIATOK 13
npemmymm CKBAMUH, 110TOMY UTO TPOMBIBKA ¥ TOC/ERy-
IOIUH  cOOp MaTepuana JJas npoﬁ o0 TopgaM, TraAcTy
. MOYBE BHAYHTENRHO YCIOKHUAIOT npomece orfopa mpodsl.
,HETH.HH3HHHH CTPORUU POCCRIIL M JACTANMSAMHA  COflep-
KAWuE 10 ILIAcTy, TopdaMm # - Iouse MPOR3BOAATCA  KOHT-

POJIHBIME IITYDGAMH, KOJHYECTBO KOTOPHIX 3aBHCHT OT ue-

JOTO DAL YCIOBHE M RAXOAKHTCSH.

B npefenax 5—20%p or
- ofuiero uuca GypoOBLIX CKBAJKHH.

MoxHo. oTMeTHTE, 49To geM GoJbIIe CKBH}KIHH TJEM MEJ:H:-_

1-

me AoJKeH ObIThb IPOLEHT KOHTPONBHBIX | mwr‘m 1 Ba-

- oboport.

B DOCCHINAX C. deqeﬂﬂbm BSaHMODTHDLHEI{ﬂEIM mp(baa 1
f1acTa, OoCOGeHHo npy Topgax GONBIIGH MOILHOCTH, IleJe-

mmﬁpamm OTOMpaTs B npoby aTepHan TOJIBKO U8 HUK-
HUX TOPU3OHTOB POCCHIIIH. o

- O6paborka npof - GypoBLIK CK’B&}I{HH QHHJTUFHQHE}. cxeme
‘obpaborky mypdoBplx mpol, 3a TEM  UCKIIOUCHWEM, UTO -
34ech OOLIYHO He ABJAETCH HEOOXOAMMEIM npDHBBMHTb._.
SN HINNE

KBADTOBAHWE KJacca —3 MM BCJeJCTBHE
_ DG'EE'MH H|pf[:}6; ' . o | Do

.{}npnﬁonaﬂne 'az{cn.}mampymluuxm pocchmei

B HEKDTDphI}( CIIYYANX ABJISACTCH K ESTATEIBH BIM - OTIPOOO-

B&TH lia. IEHHBIE MHIHEDA/ bl POCCLIND, SKCIIIOATAPY IO VIOCS

- lid 5DJIDTD ,E‘mHHhIe O MHHEDHHDFH‘IECKDM CDCTHBE} ILEHYOIO

OMHIJIEKCA  POCCHINY ¥ NPHOJHMEHHOE IIPEACTaBICHHE O

LOA&p}KHHHH MOZKHO nmquh MALEPANOTMYECKHM aHaIHIOM
IIJBXO0B, IIOJYYAeMbiX H2 SKCHJAOATANHOHHBIX HiPOMBIBOUIIbIX
VCTGHORKAX Ha 30JI0TO. L[mr yTOMHEeHUA Crmepmaﬂnﬁ DAC-
Ipefeqenist o KJaccaM MW [AJs BHISCHeHMs

IH3Y HCXORAHOGIO MaTepHana pPOCChITH.

- OnpoGoBanne oTKPHITHIX 3aG0eB

B BuidpaHnoM 3afoe BhLIensioTces muacT U topda, 0T KO-
TODBIX CITOIIHOW. HWIMPOKON  3aGMpKOH, 1o BCeli MOUIHOCTH
LIACTa ¥ O XKeJaeMoH MOLLHocTH TopdoB, oOTOHpanTCH
ABe npoGel. Mcexoauelfl Bec mpo® onpejesseTcs COTJacHo
IPABUJIAM, YCTAHOBJAGHHBIM AJIA anaﬁﬁﬂaﬂuﬂ mypdon. O6-
paﬁmm upoﬁ TP OH3BONHTC S no ofuel cxeme (EM cTp. J])
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_ IO ATHOTO -
PACIIPOCTDAHEHHUS NPUXOJUTCA NpuderaTb K OTGOPY M aHa-

.

OnpoGoBanue HOA3EMHBIX 32005

‘B mopseMnnix. BripaboTkax 3a0o#t OpbBaeT UPENCTARiek:
ambo mjacros, Jubo, NPH MAJOMOLUIHOM [JACTE, IJAACTOM C
nuxHed dacTeio Topdos. Deperca oxma upofa oT mjgacta
i OJIpyrag, B ¢jydae HPHCYTCTBUs B sabce ToDPROB, O HUXK-

‘red ugactH TopdoB. Merox orfopa NRGEE-—CNRONIHAR 34-

AUpKa.

Buifop mcxomHoTe Beca - HOped U cxeM  00paloTRH

NPOH3BOAMTCH TAaX  Ke, KaK ¥ IpH OIpoGoBaBuy HlyptpDB. |

‘MoxkB0o Taxxe pPEKOMEHLOBATH Grpnﬁmﬂanﬂe GODO3N0-

'BEIM MeToaoM. Jlusg moA3eMHBIX BHIpPaBOTOK MOIYT ORITE

NPEJUIOKEHBl CaelyIOIHe paccmmmr MERAY Tpedasm:
1. Poccomy shplepkananie—3,5—4 m;

2. PoCChng HeBBLACDIKABEBIe—2—2,5 a1}

3. BecvMma meBmIAepmanubie—1—15 p,

- PasMepn T pmonepewHblX  CedeHHH  60p0o3n TOJUHHB

 ofecneunBaTh moNygenne TpoG Becom oT 30 mo 60 ar.

- OnpoGoBaHHe APaHBIX 3a00¢8

DToF BUY Onpo0OBaHW# MOMHO TNPOU3BOARTE JABOSKMAL
ayTeM: JauGo oTOOPOM M aHaJM30M npold H3 JTPAKHBIX 4ef-
11akGB,  aubo DHpOﬁOEaHHDM JApazHBIX - NPOAYKTOB. B mep-
BOM ciysae 3a0oif jApard pastuBaercd Ha HpﬁhﬁyrDﬂbh TK 1]

' 110 MIHpHHE XOAa Apard W BePTHKAILHON IayOHHe uepnadis.

Bemuuuga NPpEMOYIOJIbHHKOB: '}’C_THHHBFIH_BHETCH HpaMCDHO

Y om wupugoo ¥ 1 a mo moniHoctH 3abos. Jas onpoboBanus

HaMeyawTcd HEKOTOPble NPAMOYLOJLHUKH, OOBIMHO B -

MaTHOM - nopsake. Korga gpara nogXofuT X HAMEHEHH:'M

FDHMOYFDHBHHKHM I H4AYWHAET YepuaTh M3 HHX IOpeAY,

HaCTb HOPOABLL H3 4epnakos ordupanor B npody. Ha mect-

HOCTY TPAMOYIPOJLHAKY 00031aYaroTesl KAKNMU-JIUCO OpH-
eHTHpAMH ([0 LI¥pUHe 3360H) a myﬁ}ma U2PIAHMA YyCTaH?- |
©IMBAETCS MO YeplaKkOoBOH paMe. |

Ilpoba, cocraBrenHa® W3 MaTepuana, B3ATOrO U3 BCeX

IPAMOYTOJBNUKOB 3a00d Apard KWAM H3 QUEELEJEHHDBIX CCH-
uui onpobosauusa 3abos, cBO3WTCH Ha Oeper 1 obpadaisi-

BaeTcsa no o0med cxeme. KICXOIHBI BeC npolbl Mpu 00po-
OOB4HHM JpaxkubLIX 3a60eB HYKHO 6paTh B 3aBHCHMOCTH OT
UPUELL U TAYOHHBL 34005t WJAH ceKluy onpodoBaHusa 0
igpune - 3adoqa. C npomaar 3atos B 10 2 myxHO OpoTh
He MeHee o500 kr.

ITOT CHOCO6 ONPoBOBaHUA KpailHe IPOMO3IKNH, COMpHAiet!
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¢ HEOAJHOKPATHBIMH OCTAHOBKAMU HPAdrH H HE HaerT Lopo-
UIMX Pe3yNLTATOB, TaAK KK, BO-IIEPBLLY, HEJIL3d HUMETh yBe-

RPEHBOCTRL, UTO IIONOAa, B3ATadA B3 HEDIIAKOB, COOTBETCTBYeT

3apaHee HAMEYEHHOMY KBaApary; BO-BTOPHIX, HOPOJA, Hpes-
A€ 4eM nonaxeT B npody, oOMBIBAeTCA BOJOH APAMKHOLO
KOTJIOBAHA, H, HAKOHEH, TpW OTOOpe MaTepuaja B NPOSYy M3
APaXHbIX 4YEPHAKOB, BCeria (urypupyeT sJeMedT cjvuail-
HOCTH: MOJKHO B35iTbhb JIROO TOJLKO H3 oforalneHgoro yua-
CTKa, JiH0O HaoBopoT. | |

- Bropoit cnoco6 Gonee yno6uniil, no oH gaer BANGBON pe-
3YJdbTaT MO BCEMY YYacTKy, oTpafoTaHHOMY #Aparoii, 3a
(epun 1 BPEMEHE MeXAV ABYMS COCeHHHMM CheMKaMM 30J0-
Td [a Apare.

e

Pac, 21, Henurear dxoHCa,

OnpoGoBanye TNpOU3BOAHTCA CJE/AVIONIHM ofpasoM. [lis
onpejesenss KyOarypol IOpPOAE,, NpoMbiTOR Aparofi B 1e-
proa onpoOOBaHUsA, MNPOUIBOSATCA ABAa MapKIIeUIepCKyX
3aMepa 2a0os Ipard-—nepen onpofoBaHHeM H IIOCHE.

B wmpouecce paloThl mpary Oogy4anoTca  ClHeyIonIHe
IPOAYKTHL:

I. Hinmuxu | copra (LoBOZHBIE).

2, Ulmaxu Il copra (xBocTel mnpum  AoBojKe OYyTApHBIX
IIJIHXOB), |

3. Hlmuxu HI copra (xBocTbl OGyTapH).

4. O¢earp (XBOCTsI ULIIO30B).

5. Taabka.

=R

-— =

lloanoe omnpobopaine ApamHbIX HPOAYKTOB, TAK HAZLI-
BaeMbIH OanaHC Apard,—JOBOJBHO CJOXKHBI nponece u
NPOU3BOAUTCH IO CHENUAJIbHLIM HHCTPYKIIHAM, paspadcTan-
HeIM HHCTATYTOM ['MHSomnoTo.

HocTaTmouno HajexcHble Pe3yJarTaThl AAA  ONPELe/IeHHs
CpedHero COAePManusd USHHBIX MEHepasoB B 3afoe aparu
MOJAYZAI0TCss NpH -0TOOpe IIpod TEepBBIX TPeX H3 BhIIIEYIIG-
MSHYTBIX HPOAVKTOB, i

exa I v I copra GepyTea WmMEJHKOM HA aiau3, 4 .OT
orxos !l copra oTkBapToBRIBaeTCH HaBecka BecoM b0 AT
Bee Tpu mpofnl OTHPaBAAIOTCRE B alOPAaTOPHIO HAa MHHEDA-
noruyeckuil aganams. OO0mee BeCcOBoe KOJHUECTBO I[eHHLIX
KOMIIOHEHTOB, OlpegeNerEHoe 110 BCEM TPOXVETAM, OTii0-

CUTCH K 3aMepeHHOH Kyfarype.

MartepHan ¥ ofopyaoBaide JIAA onpofoBaHnA

1) nomaTe, 2) €HAOBLH, 3) JOTOK HIH KOBHI, 4) oTcanoyHas MaIlHHA
C pesuHoBbIMM TpyOKamH, 5) 6ak mas BOAE, 6) BaHHA ANA IPOMBIBKY
npod, 7) mepHuft awmk, 8) cuHro 10 w.a, 9) curo 3 wae 10) curo 0,3 uu
11} mennrens Hixonca Goaemofi, 12) pemurens Jpxomca Mansit (puc.
21), 13) baxcomoe meseso AN DPOCYHEKH npod, 14) Memouks Aad mm-
XOB M ®oHNeHTpaToB, 13) Oymara mas xanucy.i. -
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T isaa V

NABOPATOPHASI OBPAFOTKA NPOE
H MHHEPAJIOTHYECKHI AHAJIH3

[lpunuyn onpeneneHus LEHHBIX KOMIOHEHTOE B POCCbITI-
HBIX MPOOaxX OCHOBAll HA MHHEPAJOIHYeCcKOM aeaimse. Xui-
MHUECKHH WJIA CTNEKTPaNbHBIH aHAJIH3bl HE JAIGT MPUTO/HBIX
PE3YJLTATOB MO TEeM MPHUMHAM, YTO, BO-HEPBHY, 3ITHMH
METOAAMH  HEJb3Sl ONDPEeREJUTL MHHEDPaJOTHYCCEHH COCTAB
Linxa H, BO-BTOPBIX, BCerja CYilleCTBYET OMN4ACSHUE, "TQ
SACMEHTE], OTKPLIBACMBIE XHMMYECKAM MWMH CHEKTPAJBbIILIM
4HAMM3aMH, LeJUKOM HJH YacThbid MOLYT BXOJUTH He B IN0-
MBIILICHIIC LEeHHBIZ MHUHepaJbl, a. B BrAe O0Je LK Meuee
HESHAUUTENIbHLIX [pUMecedt B il0POR000pasyioniHe HHHep!-
JABl MATEPH&sa POCCHINH. -

Munepaoriyeckuil aHAJIM3 HAMEeT eHle U To IPEUMyILE-
CTBC, YTO TIG3BOJIZET HE TOJILKO HPOU3BOIHTL AHASHI HA
HCKOMBI® 3JIEMEHTBI, HO OXIOBDEMEHHC GHKCHDOBaTh Bee
HIH, 20 BCAKOM CAyuae, OGABIIYIO UACTh IPUCYTCTEVIOLIHX
B H[50OC HIIEXOBBLIX MHHEDPAnos, Kpome Toro, Mumepagori-
YeCKHMH AHANM3 LLMXOB, COOPAHHBIX TeOJOTHUGECKUMH 1am-
PAAMY, AaeT Gorarbhifl  MaTepsad .8 OOIIereoNoruaec iy
BRIBOAOB B OTHOWEHHH DYILOHOCHOCTH H3YIaeMoro paloHa,

Takum ofpasoM opueHTanns ua MHHEPAJOTHIECKIl aHa-
7R3 NIPELOonpeleNaeT XapakTep BCex omepaumuil 1o o6palor-
Ke H adanusy npob. Vs Beex npUMeusBUINXCS O CHX THop
cxeM 06paGOTKH 1 aHa/M3a [PoG OCOBEHHO HEOBGXO/iMME
BO3PAKATL NPOTUE TEX, Ile OPUCYTICTBYET ApoOJeHHe HC-
XOOHOTO MaTepuana wWjaIx KOHIedTparos., JIpobOjeHde B 3Ha-
"UTEJIHOM CTENEHH 3aTPYAHAET JHATHOCTHKY MHHEpaJoE,
paspyllas XapakTePHBIU JRJIA pslla MHBEPAJioB BHEIIHHHA BUA
A HCTHDpas HEKOTOPble MHHEPaNsl A0 TOHKHX YACTHL, C TPV-
A0M pasjiuyaeMbix noj OuHoxkyrhapoM. Bmecrte ¢ Tem wme uc-
KJAYEHE BO3MGH(HOCT HCKYCCTREHHOIO 3a4BBLIIICHHR COJEe)-

bi)

JRAHAS 34 CUST MUHEPAIOB, OCBOOOM2eMbIX IPOSJSHAEM H3
CPOCTKOB, XKOTOPEIE B HOPMANBHBIX YCJIOBHSX 2HCILIOATA:
A He Morvt ObITb BbigesJcdbl B KOHIUEHTpAT ¥, CJAeA0DY
TeJbHO, He AOJOKHE BXKJIOYATHCA B LDy colepXanus.

HauboJsee panexkpble MeTOAb! o0paloTKY H aHAJIR3A TIPOU
RKJIOYAIOT B cefe BOHNHGE oforamedre, pasfefienre KOob-
UEHTPATOB Ha JErKYIo ©  TAXKEIYIO (pakiu, pazfedenie
Ha 2JeKTpOMArHUTHBIE (paknuy H PACCUTOBKY HPCOHL 1

KDYITHOCTHA Ha KJACCHL, |
B naBopatopuic MOTYT IOCTYNATb HPOOBL CICAVIOMETO

xapaxrepa:
| !
. Cepnle /A0TKOBHIE HLTHXII | T NOMCKOBHIX TAPTHil
2. Uepnuple MOTKOBLIE ULIHXH

1. TV ; . a
3.-Hepuete wramxi 1 oo PasBENOYHHIX MapTHil Ha 30J0TO
4, Cepble NLTHXI ' .

5. Konmenatpat wracca — 1043 v ) | )
6. ITeckopbie NpoOEl KJjacca — 3 i | oT pasBeIOUHBIX HAPTIHI
7. KornenTpar knmacca — 3+ 0,3 s | Ha pelKpe MHHEPAIH
% Hapecka xiacca — 0,3 2w i |

O, tnaxa 1 copra i

10, Hmuxu Ii copra lf OPAXKible HPOAYKTH

it. Odmuxn il copra . | |

12, Ceprle 11 uepubiec ULTHXH Pa3JHIUHBIX IPOMBIBHBEX YCTaHOBOK.

[Tpo6sr 3a Ne 1, 2, 12 x wacTuuso 3a Ne 3 u 4 mpei-
4a3HAUATOTCS TJABHLIM 00pa3oM AJ8 Ka4eCTBCHHOTO dHaJu-
32 HZ IeHHble KOMIOHEHThI, a4 OCTa/bHbIE TPOOBI-—IJst KO-
THYECTBEHHOr0 MHHEERAJOrHYecKoro aHausa.

- Cxembl xauecTBEHHOTO MHHEPAJOTHYSCKOre
| aRaju3a

Yepuplil wiaux, OObUHO NOCTYNAIOT HABECKH HEBOJBINOTC
seca. Jad aHamusa nec Oogpie 3 7 FRIASTCHA  UBJIHUIHWM.
UepHblil HUIEX XAPakTePU3YeTCH MajiblM KCAHYECTBOM 3€DCH.
nerKHxX MUHEDAJoB (Kpapu, nosessie mmatTen). O6pabortka @
AHAmn3 Takax npo6 paubenee MPOCTHE {CM. CcXeMy 4 #4
ctp. 62),

B sroll Tunopoill cxemMe npH pafore MOryT OLITL HEKOTO-
Nhie YIODPOILEHAS, a HMEHHO: KBAapTOBAHHE B NMPOOAX MEHBIUE
3 r orcyterByer; I u Il snmexTpoMarauTdsie DPAKIBH MOTYT
GLITL o6benpHenbl B CJaydae OAHOPOAHOCTH COCTAaBd; Jg-
senwe B OpoModopMe HENEKTPOMATHUTHOR (pakuuu  HC
ofisizaTeeHo AJsa Tipol, caafo 3acopeHHBIX JIETKHMHW  MHHEE-
DATAMH.
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i\-’mﬁepamri{qecﬁﬂﬁ AHAJM3 [PCU3BOJHTCA Mo OGUHOKY-
AAPHOM JIYNOH ¢ mpuMenenuen IIEHOYHBIX  peakitdid. g
VHPCLEICHUR BeCa MEHHBIX KOMIOHEeNTOR B AHAJH3HPYEMBIX
bpakunax, onpenensercs wa-rins UX O0BEMHBI npoment,

ROTODPLIH  3aTeM MO KHO UEPECUHTATD HA BeCoBOH POILEHT.
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Becoaon IPOLEHT MHHEPasOB  cpejuero YAEeNbHOrO  Becs
NIHXOB OJH30K K 00LEMHOMY, B Tepecyer @ TAKAX CAYYAaX
HE oOsi3aTenen, a nng MHHe

Beca o IPOU3BOMUTCA IO Culedviowei bopmy.e:

100 ay

—_——— .

X = -
10064 (a—5)y’

PAJIOB . BRICOKOTO yIesbHOro N

I'/le X-— BE&COBOH MPOILenT:

V =~ 00'beMHBIA MPOLEeHT;

(— VIXCABHBIH BEC KOMIIOHGHTA;

b— ynennHBIE BeC Bcero XA (MOMKHO IIpHHMMATE

OKOJIO 4), | | |

Cepniii mwmx. Cxema anammsa CEePBIX IIJHXOB OT/IMYAeTCH

OT CXEMbl aHAIM3A YEePHBIX IIIHXOB TeM, YTO BCJENCTBHE
OOJBINOA 3ACOPEHHOCTH LIIMXA JIEVKHME MHHEpanamyu yuaoo-
HEE BRavasne NPOU3BECTH DPasfesieHHE [LIHXA B GpoModop-
ME, a 3dTeM-—pasnielieHHe Ha 3jJeKTPOMATHUTHBIE ppaxiumn.
Hasecka iceporo mmuxa mas anamusa Oepercs o Takum
pacyeroM, 4To0Bl BBHIXOR TsKeacl GDAKIHE BB OKONO
o r. Munepanorndeckull auamms NPOHSBOAUTCH aHAJOTHUHO
AHAJIM3Y YEePHBIX LLAEXOB,

CXeMbl KOJMYECTBEHHOTO MUHEPAIOrHYECKOro aHanu3a

KomngecTBenubllt MuHEpaIOruueckui AHANIN3 3HAYHTECJBHG
CJIOKHEE, OTHHMAET GOJbllIe BPEMEHH, H NPOH3BOLCTBO erg
HeJIeco00pasHO TOMBKO LIS P06, OTOGPAHHLIX W oOpabo-
TdHMBIX COTJIAaCHO - BRIUIEU3JIOKEHHBIM TNpaBuiaM. Ha xonm-
HECTBCHHBIN 2HAJIM3 MOCTYHAKT MNPOGH, epequcIeHsbie Ha

-CTp. 61 nmox woMepamu ot 5 fo 11. VHOrAa ua KommuecTBen.

HBId aHAJIA3 MOTYT NMOCTYNATh Cepble M’ YepHble MJAHUXH OT

- Pa3BEIOYHBIX NAPTHH Ha 30J0TO.

Tak xax npm xosuuecTBenHOM aHaM3e DABHOXapaKTep-

MBIX P0G HEKOTOpPHIE mpouecchl o6paoTKu Hpob SEISIOTes

oOIMMH, TO BHauAde NaeTcsd HaMSoee CJIOXKHAsT cxema 06-
PabOTKH ‘TIECKOBBIX NP0 Kmacca —3 mm. a B OCTAJIbHEIX
cxeMax GyAyT NPHBOAMTbCH CCBIIKK HA oflHe NPOLEeceh
o6paboTku ¥ anayMsa (oM. cxemy Ne B). |

[Toscuenua x cxeme 5. 1. ITox KMEPETUCTRON» 10~
HEMA@TCA BTOPHYHASA OTCANKA B KOHUEHTPAHBOHHOH KOpoBKe
MEHBUIETO oS beMa AJs GoJbIUeH CTeleHy KCHI CHTPAILHH.

2. IlpuBenennas paccuToBKA KOHIIEHTPATOB  ABJISETCS
Hanbogee yHnoOHON AJs NOCJENVIOMero MHUHEDAJIOTHYECKOTG
AHAJH3A. o .

3. IlpoMbiero# B apdopoBoll wamreske Kiacea —0,3 nx
AOCTHIABTCA COKpAllleHHe HaBeckH nepen GpeModopMoM 33
CieT OTMBIBA B XBOCTBHl HamGoJjee JerKHX YacTHil.

4. Ha snekTpoMaruure Boiensercss oF OMHC A0 4YeThipex
IACKTPOMArHUTHEIX  Qpaknud. Kosmuectao dpakuuii tem
Gonpllle, deM  pasHOOGpasHes MEHHEDPAJOTHU2CKHE cocTar
1M Xa. -
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ONMCAHHE ONEPAUMH 110 OBPABOTKE NPOE

o6 - ) - Paspenenue B Gpomoipopme. B CTEKJIAHHYIO BOPOHKY A
onna [Saz | - © (cM. puc. 22) HaJHMBaeTCA THMENAS ¥MIKOCTb, M. B Hee Ha-
o o . : ChiaeTcs IMX. BpeMs 0T BpeMeHM BepxXHMH CJ0H JIerKHX
Vsheunidare - ~ HHEPAJIOB NOMEMHBAIOT CTEKIANHON NMAN0YKOHU, 3AKPEIBAS B
ﬁar{—w - | - OLTAJMbHOEC BPEMS BOPDOHKY YACOBBIM CTEKJIOM, BO H30eKaHue
S .'_,h__._.._ﬂ_.,_,.h..'_.-_.,-__;r.,,__j . . HCHapemHa. llo HcTedeHHH HECKONBKHX MHHYT OTKpLIBAETCA
N | R BaXKUM B, N TsKenas QPaKUUS CIYCKAeTCs HA BOPOHKY C.
- J+0,3m5 e . e ~ Korma Ttawenas (PparuUA BHIALET, 387KL.1 3aKPbIBASTCH, YTO-
| ochgs | e -  Om JACTRAT  QPaKnis 0cTasach B BOpoHKe A. Jlerkasn n Taxe-
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: | . Kugxocers Tyas, vi. sec 3,18,
Cxema 5. | 2. Kuaxoers Pop6axa, yvia. eec 3,45,
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Tepeyuncnenipie ALAKOCTH,  obiaanas  6oece BEICOK b 4]
YACABHBIM BECOM, 00JierymioT MHACDANIOTHYCCKUY  amanma, |
HA IeRHLe KOMIOHEHTEI, HO Menee yVIOGHL! B padore Bogen -
CTBHE STOBHTOCTH, ' . | -

SNeKTPOMArHUTHGE | pasgedeinse. R HAdCTOALIANE MOMEHT

CYLIECTBYET . BOJbIIOe pasunobpasige THIIOB  3JIEKTpOMarH-
TOB KaxK o POU3BOMUTENLITOCTH, TAK U 110 SJEKTPOMAryuT-
HOW cuie (e, buc, 23, 24 53 B Haznfimﬂee-}ffm:rr-peﬁm‘-e,rrb-

K
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) _- . o " - h¥ LT L _H:"-'"l}'l.,’l’:l_],g’lﬂ _I:)?t ,,_‘5‘__ OK}TEEEBH,
Puc, 24, Tlonepoit siexrtpodarsur, KoHeTpyy
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Fre, 23, Honeras *ICITPOMATHHET. | o

HEIX THOAX - 30eK1poMartuTon ERIACNEHHE  CHIBHOICK T(0-
MarEUTHON dbpakyun UPOUSBORUTCS UPKH cnabol cpa TOKA r
H GOJBIIOM pacerosmu MEZKAY ULTXOM o 3JIEKTDOMACHUT- |
HBIM HOMIIOCOM, g CJIHGDE.,H.&:KTI}fm-IﬁrHHTHoﬁ—-an- OonbIION
CIJIE TORA M HeBoubiuow PACCTOSHAN OT Imgxa 10 moJoca.

Hsmenss CHTY TOKa H pacerogppe MERIY UIHXOM W 0o1G-
COM, MO0 AOCTETHYTL Bhise o i 004bUIOrO KoguvecTea | |
FICKTPOMAT BU TH B X Dpakuui. |

! (TPOMATHHT 2 TPAHCIHOPTEDOM.
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B CAJNBHOZICKTPDOMAT HATHYIO PPAKUKIO BbIAESIIOTCH CJic-
AYIOLlHE KOMUOHEHTH: BOJb(paMHUT, TaHTaJ0-HHOBAThl, Kac-
CHTEDUT, WJIBMEHHT, PPANaThl, TYPMAJIHH, POCOBAS OGMANKA
Apyrue MuHepajnl, B CI1a00 9K TPOMATUHTH VIO dbparnuio:
MOHAIIAT, KaccuTepur, cden, Apyrue MuHepadpl,

B HessexTpomMarnuthyio Gpaximio: WeemT, HHPKOY. KACCH-
TEPHT, 30JI0TO, CYMLMUADI, PYTHI, KBAPH, ADYTHE MEHEDAJBL.

CHCTEMATHUYECKHM XOJ MHHEPAJOTHYECKOIO AHAJIH3A

AHAIH3UPYEMAA HeIJIEKTPOMATHHTHAT (DPAKLHS nojBep-
TACTCH TUIEHOUHON DEAKUHYM - Ha  KacCutepuT l.  [ToxphiThe
OJOBAHHPIM 3€DKAJIOM 3€pHA KACCHTEDHTA U3 KJACCOB KpyIi-
Hee 0,84 mm BriGuDalOTCH TIOX OHEOKYJISPOM M B3BEUIUBAKT-
¢, a B KaaccaX —0,84-+-0,3 mm u —0,3 My NONCUKTLIBAETCS
ROMTHYECTBO 3€DEH ¥ YMHOMKAETCA Ha CPegHUE Bec. O
(HOT'O 3eplla KACCHTEpuTa [aHHOro Kaacca. Cpernnuil  pec
3ePHA HAXOAMTCA JHOO OSMUHPHYECKHM NyTeM, Jmbo oupese-
JACTCH “MATCMATHYECKM, NpPHHEMAs OOGDEM 3epHA. pPAaBHDI
KyOy ¢ peGpoM, paBHBIM cpenmnefi BemHuHne 3epel KJaacea.
Iepeuifi crioco6 ompegenenns CPEIHEro Beca. 3epHa npen-
MOYTHTEbHEE, S | | a

Ilocne or6opa kaccurepura, mau nogcuera ‘3¢peH B Mea-

KHX KJjaccax, Qpaguua nopBepraercs NIEHOYHOH peaKkiHu
Ha HIGRIMT, C KOTOPHIM NOCKE PEAKNHH MOCTYHAIOT  AHAVIO-
PAYHO KACCHTEPUTY, 3aTeM HedJIeKTDOMATHUTEAS (hpaknus

TIHATENBHO HPOCMATPHBACTCA I ONPEJONeHHS B Heil Ipo-
QUX [ECHHBIX MHHEDAJNOB, U3 KOTOPHIX HEKOTOPBIE, KaK, HA-
HPHMED, LHDPKOH, ONPeleIAIoTes Jerke, a JApYyrue IpUXOMLNT-
“fl IDOBEPATH MOJ MUKPOCKOIIOM HUMMEDCHOHHBIM METONGM.
- B craGosnekrpoMardsuTroN dpaxuuu cocpenoTounpaeTes
[JIaBHBIM O0pa3soM MOMALHT, TeM He MeHee Ppaguusa Tia-
TCABHO TIPOCMATPUBARTCSA HA HHble KOMIOHEHTBI C TIPUMEHe-
HAEM TI0 Mepe HajOOHOCTH IUICHOUHBIX MJH HHBIX KAYECT-
SCHHBIX PeakIuyd 4 HMMEpPCHOHHOTO MeToJa. -

'C.-HJ]uer-D-SJIEI{TI]JOM;EL:I‘!H'H'TIHEIH Gpakuna  oOpabaTeiBaeTen
CEPHCH KHCJIOTOH AJISL IONYUYEHHS ILIEHOYHBIX peakuuil Ha
BOMBPPAMUT B TAHTANO-HHOOATH, A 3aTeM OCTyIaerT moa
OMHOKYJIAD MJf  KOJHYECTBEHHOrO ONPEIeseHHS ILEHHBX
KOMIIOHEHTOB, KauecTBeunoe onpelesenHe MUHEDAJIOB TipO-
H3BOAUTCA C INPHMEHESHWEM BBIUSHIIOKEHHDBIX ~ METOLOB.

¢ O NMEHOYHBIX U KAUECTREHHMX peaxuuax oM, pasged «narso-
CTHKa» rhaasm. ], - |
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Mpumevanu 1, Bec kaacca {(rpaba 2) samiceiBaercs o
KBapTOB4HMA, & RBEC HABeCKH {rpaga 3} 2a0HCHIBACTCH HOUIE KBAD-
TOBAHUH, - | |

2. llepepic TpH KJacca DPEHCTaBMENEl KOHUESHTPATOM, a4 KJAACC
—,3 304 ~—CHIDBIM  MATODHAJOM, i
Anxaaus xJjacca—10 + 3 pm. TIpo6ol nocTyHAICT B BHIC

ROHOEHTpara. AHanMs »TOr0 Kracca COBEpuiasTceda Hamdogee
POCTO. 3€pHa MHHEPAaJCs TOrg KJacca XOopolio Dasinu-
MLl MAKPOCKONHUYECKH, U ONpeAelenne MUHEeDAJOB 1IPOH3BC-
JETCH «Ha-1U1a3», ¢ TPOBEePKOH MEHEPAJOB KauelTBEHHBIMA
HJAM IIJGHOYHBIMH peakuuaMll, Llennble MHEEpalbl H3BJeKa-
IOTCA M3 KOHILEHTpATA H B3BEIIMBAIOTCH HO QM2 MITHUCCKMK
Becax. -

AHaJH3 KOHLEHTpaToB KJdacca=—-3--0,3 s, Tlpousno-
TUTCST AHAJAOTHYHO aHaU3y KOHIeHTpaTa OTCaiKHd Kaacca
—3-+0,3 ma B cxeMe 5, npuBeAeHEOH Ha ¢1p. 64,

Anamn3 xaacca —0,3 my. I[IpoH3BOMUTCT AHAJOIHYHO 1IDA-
BOH BeTBH CxeMbl D Ha ¢Tp. 64.

AHanu3 Jpaxueix wauxoB I copra. Hliux odwbigno yep-
HOPO I[BETA € OUeHb HEeGOJbINUM KOMMHECTBOM JICIKOU PpaK-
uuy. Bec npobwr ¢ ofHOHR CBHEMKH 30,10Ta 3aBUCUHT OT KV-
CaTypel TIPOMBITON MNMOPOJbI, MMIEPAJOTHUECKOr0  COCTAaBa
IMJEXOB U CTelleHy JOBOXKH UIJMXA,

G4



AHank3 NHPOH3BOANTES CHEAYIOUIHM 06pasoM: npoba pac-
CeHBaercst Ha kaaccnl -+ 3 u — 3 MM, Kaace - 3 mm o6pa-
OaTBIBaeTCSI aHaJOrMuHo KJjacey —10 43 mm, a Kiace —
3 MM —aHAJOPMUHO KOHIeHTpaTy Kiacca —3 —+ 0,3 ma,

Avamua ppaxnbix  maumxos If copra. ITpoGa paccenpcer-
CAd HA KJacChl Ha ICHTE 3 MM; NOJYYCHHDBIS KJAaCChHl TIOCTY-
ILIOT Ha OTcajKy, a KOHLEHTPATH OTCAAKM AHAAISZHDPYIOTCS
¢HATOTHYHO Kjaaccam —I104-3 ma o —23 ma.
~ Awajgus ppaxnwix wamxoe Il COPTa, DBpixng UWLIMXOB
I copra ma mparax ¢ GoJablucli mICIIAABIO LUAI030B L0CTH-
TaeT 3HAYHTeNbHBIX BeJHUMH —| T ¥ BHIIE. BMecTe ¢ T
COAepKaHWe HEeHHHIX MuHepasor B uumxax 1l copra ama-
- HHTCJbHO Menbwle, yeM B unmuxax | uw I coproB. Ilostomy
JJIsT KOJAHYEECTBEHHOTO aHajM3a oTéupacTcs npofa  Becou
90 kr, paccemBaeTcs wma Kuacenl —10 -3 My o —3 M.
Honnwlii - BRIXOA ITHX KJacCOB KOHUEHTPHPYETCsI Ha OTCd-
. AOYHOH MalllHHE, a KOHIEHTPaThl o6pabaTbiBaloTCS COOTRET-

CTBEHHO - BhIIIEU3JIOKESHHOMY. |

- Ocnosdoe  nafopatophoe 0GOPYROBAHHE ¥ MATepHAHLI

- 1) murpockon, ¢ HaGOpOM HMMEDCHOHHHIX JKIAKOCTEH, 2) OUHOEY-

. JispHad nyna, 3) 9NAeKTpoMarHMT, 4) Maruut noAKoBOOOpashuIl, B) Becls
" AHATHTHYECKHE . € - PABHOBBCOM, 6) BECH TeXHHUECKHE C  DASHORECOM.
'7) orcanodvas MalidHAa ¢ -KOHREHTPAUROHHHME KOpPOGKamu, &) nabop

cut Teinopa, 9) MeaKudl AHBEHTAPh W MATEPHAVIE: 3a'KHMEL 1NTaTiinL

- CTYNKHW, THJIH, aCGECTOBWE CETKH, HIVIN, KUCTOWKH, IHHUETH, peamro.
Bhie TPYOKH H T. A, _I'D}'-craxaaﬁﬂaﬂ__lnmy,ma: KOJ0LI, BOPOHKH, YACORHE

cTeKJ, (appOpOBEe HANIETKH, CKIAHKE WUBETHHE M Oemble, TpySyi
- TAJOYKH, CTAKalihl XUMHTECKHS, OHOETKH H T, I, 11) Uuuxosme gz,
- crunky, 12) ¢apdoposhie mracTumKk, 13) wkana TeepmoctH, 14) (.
TpHl H -GuabTpoBasbuasy GyMara -10) crmpromxu, 16) mosorouy) 1 Klo-
o, 17) nasJibHas ﬁpy?ﬁa' ¢ TWIATHHOBOA TPOBONOYKOY,

o PeakTABMW.

1) ‘wicnora  codsuad, 2) -KHCHOY3 “a30THAA, 3) kucuaory ceia

4) MOJIHOAEHOBOKHC/ANMH amyonult; -6) ‘Kaxoremun,” 6) pryry 7) oo,

N of, 9): .Remarypart, 10) yraewucnys . POl
dopM,. 8) COHPT HIH GeHs0M, 7 {3) sepumCTOR CHBI ngrpy

11) Gypa, 12) Qocgopiad cOb, ), SSPHACTOE ooBO, S

A -"i"'i.'.l:
-
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JIMTEPATYPA

A, Heyatvunie H3faHug

Buaudnn K. A Teomorns poccrmefi, M.—JI. TOHTH, 1933,

Peitdbopu K. ¥ Muapuwep T, Tioucku u pasmenxu asioBHAAL-
EbIX MecTopoxIennd, OHTYW HEKTII, 1933. .
bapuwmen H, B Passenounoe meno, u, 1V, OHTU HKTIT J-—M
Caros A, Il Hlaxrxossie nsbickanusa, Csepaiosck—-Mocksa, TOHTH,

1939, I _
bap6or me Mapuu H. n Pycaxkos M. Il. Onpobosantie poc-
CRIMHEIX MecTopoxpennit, ['FTP, 1931,

Muarees A O, Tloucknn H paseeslka POCCHIHLIX MECTOPOKASHIL]

z0nm0Ta. Mockma, 1936,
lipogkonwven E. II. OnpoSopanie 3010THIX pOCCHIEH B TeOpH! @
HpEFI{THI{E. lopunift kypsan Ne &, 1925, R
Musaeen A, O, OupoSopanne 3070THX pocesineli urypdosxoifi, OHTL
1929, | -
ApcenTnrer A, B [loucks u passegka 3040Ta U  [AATHEW, 1932,
Rpacrnkos B. . lllypdoska 30M0TOHOCHBIX poccHNell B YCJIOBHAY
BeUHOH Mep3noTs, 1933, |
Horuros B, A, O neofxoanmMoM Bece Tpo6 NpH OXpoGOBAHHH poc-
Chite¥ 12 perkme Mukepansl. «Paspenka meap» Ne 2—3, 1940,
Hosuxos B, A, [IpuMesenue IJNeHOYHBIX peakudH H JOKATHOCTHUYe-

CKOrQ 7TpaRJieHHA AJd MHHEDA/JIOPHYECKOT0 adankHsa wianxons. «Co-
BETCKAS reoJorass Ne 10-—11, 1936

b. Pykomscn

Moxos AL M. m Hosuxos B. A Bpesennas uucrpyKiyisg s

manxosbix  npaboparopuit, HUI'PUSoroto, 1537
Aponosuy E. X, Paspaforka meroma onpefereHns KOIHULCTR 74-
wenou fpakuup B pocenimuz, HUI'PU3omore, 1938, -
Horuxos B, A, KoinuecTBeHubli MUHepaJOTHYeCKMH aNAANZ KO-
neHTpaToe poceninabix npod. HUIPH3onoto, 1038,
Uleprans C B, PagpaboTka upocToro, OBICTRONO, © HPAKTHYCCKH
TOYHOrO MeTOJa aHasgMra nriuxcsmix mpod, HUTPFMIogoro, 1938,
MaTepraib UUIKXOROFO COREWIAINS DPABOTHHKOR 3070TOfl  NPMBIBLICH-
roeTit B anpege 1938 r,
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