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VceraHOBIICHBI 3aKOHOMCPHOCTH BJIMAHUA IPUPOAHBIX ITPOLECCOB HAa MUT'PALTUIO U KOHIICHTPALIUIO YaCTUILL Ona-
TOPOAHBIX METAJIJIOB TEXHOICHHBIX POCCBIITHBIX 06paSOBaHPII>i.

Knioueswvie cnosa: TexHOTeHHbIE POCCHINHN, KPUOTeHHBbIE NIpouecchl, cyp¢o3usi, puiabTpauMoOHHbIE IOTO-
KH, MEUTPalisl YaCTHI 30J10Ta, (opMHPOBaHNE MPOIAYKTUBHOIO IJIACTA.

[IpuponHble W TEXHOTCHHBIE POCCHITHBIE MECTO-
POXIEHHS BKIIIOYAIOT B ce0sl BCE OCHOBHBIE YEPTHI T'€0-
CHCTEMBI, OTPAKAIOWICH €IMHCTBO M B3aHMOCBS3h Cle-
OYIOIIKUX KOMIIOHEHTOB: HEJp, MPUPOAHBIX MPOLECCOB,
TEXHUKH W TEXHOJOTHH, COIHAIbHO-3KOHOMHYECKHIX
CTPYKTYp, CUCTEMHOH OpraHu3alii NPOU3BOACTBEHHOM
JleaTeNnbHOCTH U Ap. [5]. Pemenue mpobiem ux ocBoe-
HISI TpeOyeT Cephe3HOro HayqHOT0 0OOCHOBAHWS.

IIpuponnbie (reoreHHble) pOCCHIIHBIE MECTOPOXK-
JICHHS 30JI0Ta HA COBPEMCHHOM JTalle MX OCBOCHUS Xa-
PaKTEPHU3YIOTCS PAIOM CHEIMPUISCKIX 0COOSHHOCTEH,
B YaCTHOCTH, CIIOKHOCTBIO 3aJIETaHUsI M CTPOCHUS, TEp-
PUTOPUAIIBHOM YyJaJIEeHHOCTBIO OT OCBOEHHBIX paliOHOB,
BOBJICYEHUEM B OTPaOOTKY, a, CIIe0BAaTeNIbHO, OTUYXKIe-
HUEM OOJBIINX 3eMEJbHBIX IUIoaaeld, 00eJHEHHOCThIO
3aracoB M HAJIMYUEM 3HAYUTEIBHOTO KOIUYECTBA MEJIKO-
rOo 30JI0Ta U Jp. B oTeuecTBeHHON W 3apyOeKHOU TpaK-
THUKE MOABIAIOTCS JaHHBIE O Hayaje OCBOEHHUSA BO BCe
Oojee MUPOKUX MaclITadax IMIOBUAIBHBIX, TEXHOTEH-
HBIX U JIPYTHX THUIIOB POCCHINEH, KOTOPBIC paHee CUUTA-
JHMCHh HEIPOMBINUICHHBIMU. Hen30exeH MOuCK ajbTep-
HATUBHBIX OOBEKTOB 30JI0TOAOOBIUU. VMU, B TIEpBYIO
o4epenb, SBISIOTCS PYIHBIC MECTOPOXKICHUS 30JI0Ta U
HAKOIUICHHBIC 32 MHOTOJICTHHM HEPHOJ SKCIUTyaTallnu
TEXHOTEHHBIC POCCHIITHBIE 00pa30BaHUS.

OTnuunTeIbHBIE 0COOCHHOCTH POCCHITICH Ha Tep-
putopun Xabaporckoro u [IpumMopckoro kpaes ompe-
JeJISIOTCS IPEUMYIIECTBEHHO T'€OIOTHISCKUMHE (PaKTo-
paMu, B TOM YHCIIe¢ U TEKTOHHYECKUMHU. TpaHCperuo-
HaJbHBIC BIIAJWHBI, pa3[EICHHBIE CBOJOBO-TOPCTOBHI-
MU CTPYKTypaMH, BeCcbMa aKTHBHBIE Ha MPOTIKEHUU
MO3HETO Me30304 U KaifH0304, ONIpeeNsItoT MHOrooopa-

3ue MOP(OTEHETHIECKUX TUIIOB POCCHINECH, IPUypOUICH-
HBIX K OIIpeJeIeHHOMY THIICOMETpHUEcKOMY spycy. Bep-
LIMHBL UX PENKO BICTynaroT 3a ormeTku 300-350 M, B
oonpmuHcTBe He mpeBbimast 100 m [8]. Hepenko mpo-
ITYKTHBHBIC TIACTHI POCCHINEH, B TOM YHCIIE W HErTy0o-
KO 3aJIeTalolIMX, PacloiaraloTcs HIKe YPOBHS MUPOBO-
ro OKeaHa, 4TO CO3JaeT MHOraa OOJIbIINE CIIOKHOCTU
mpu ux paszpaborke. BeckMa cBoeoOpa3zHa xapakrepuc-
THKa POCCHINEH TaHHOTO PEeruoHa 10 CTeNeH! INTIMHUCTO-
CTH 30JI0TOHOCHBIX IUIACTOB M CHTOBOMY COCTaBY 30JI0-
Ta. M3 Bcero cocraBa TEXHOICHHBIX pocchinel Xadapos-
ckoro kpas noutd 30 % OTHOCSTCS K POCCHIISIM C BBICO-
KOM CTENeHbI0 IMIMHUCTOCTU M 3HAYUTENIbHBIM COAepkKa-
HHEM MEJIKOTO ¥ TOHKOTO 30JI0Ta; K JISTKOIIPOMBIBHCTHIM
pocceinsM oTHocutcst okono 10—15 % pocceineid, oc-
TaJIbHbIE — K POCCHIISIM CpelfHel npomsbiBucTocTu. He-
Oonbiias rpynmna pocceinei (okoso 1 %) oTHocHuTCs K
TPYZHOOOOTATUMBIM POCCHIIISIM H3-32 BBEICOKOTO COZIEp-
KaHMA MOIYTHBIX MUHEPAJIOB TSHKEION (pakuuu, coaep-
JKaHUE KOTOPBIX MOXKET JOCTHTrarh CBBIIIE 16 Kr/mM® mpu
conepkanuu 30110ta B kKonmenrpare ot 100 mxo 368 r/1.
ITo nanaeiM MIIP P® (2009 1), 1075 pOCCHITHBIX
MECTOPOXKICHUN B 0alaHCOBBIX 3aracax ¢ KaKIbIM Io-
JIOM CHIDKAeTCs; B HACTOSIIEe BpeMs OHAa COCTaBIIsAET
HeMHoruM Oosiee 11 %. 3amackl pOCCHIHOTO 30J0Ta
paccpenoToyeHsl B 0oiee YyeM IMATH ThICA4aX 0OBEKTOB,
B OCHOBHOM Ha TeppuTopuu oT Ypana o Kamuartkw.
JU1 pOCCBINTHBIX MECTOPOXKAECHUN XapaKTEpHO yXyJlle-
Hue kadecTBa 3amacoB: B 2005 1. cpeanee conepxaHue
30JI0Ta B IOOBIBAEMBIX IMECKax MPH MOIABOJIHOM CIIOc0o0e
orpabotku (aparamu) cocrapisuio 170 mr/m?, 8 2009 1. —
yike 140 mr/m®. B HacTosIIee BpeMst H3BECTHBI CIy4an
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peHTabenbHOI pa3padOTKU POCCHINIEH IparaMu IpHU COo-
JaeprkaHuu Metayia 10 70 mr/m’,

OpHa 13 0cOOEHHOCTEH TEXHOT'€HHBIX POCCHIIEH —
CTOXaCTHYECKHH XapakTep pacHpeiesieHHs 30J10Ta U
JIpYrux LEHHBIX KOMIIOHEHTOB B UX CTPYKTypax — o0yc-
JIOBIHBAET HEOOXOAMMOCTE TIEepepadOTKH U 00OTANICHUS
BCEro o0beMa ropHOI Macchl, IOATOMY B YCIIOBUAX, KOT-
Jla COAEp)KaHUS IEHHBIX KOMIIOHGHTOB MHHHMAJBHBI,
OCBOEHME TEXHOTE€HHBIX POCCHINEH OKa3bIBaeTCA 3adac-
TYI0 HepeHTabenbHBIM. B 3T0i1 cBs3M co3manue TeXHOIIO0-
UM UX KPyIHOMAaclITaOHOTO U PalMOHAJIBHOTO OCBOE-
HUS SIBJISIETCS] BAKHOM HAay4HOM U HapOJHOXO3SANUCTBEH-
HOM 3ama4eil.

PaccMOTpUM HECKOJIBKO MPUPOAHBIX M TEXHOJIOTH-
YEeCKHX IPOIECCOB, OKAa3BIBAIOIINX HEIOCPEICTBCHHOE
BJIMSHUE HAa KOHIEHTPALHUIO MMOJE3HBIX KOMIIOHEHTOB U
(dbopMupoBaHre 00O0TAIIEHHOTO IJIaCTa TEXHOTSHHOM
POCCHITH.

W3y4ast KOMIUIEKCHI TEXHOTEHHBIX POCCHIITHBIX 00-
pazoBaHUi, aBTOPbl 0OOCHOBAJIM U KayeCTBEHHO-KOJH-
YECTBCHHO OIICHUIIH MPHUPOTHO-TEXHOIOTHICCKUE (ak-
TOpPbI, WHULUUPYIOLIME HEU3BECTHOE paHee SBICHHE
BHYTPHOTBAIBHOTO (OPMHUPOBAHHUS HPOXYKTHBHOTO
IJIacTa TEXHOTEHHOM POCCHINU, KOTOPOE 3aKIII0YaeTCs B
MUTpaIl YacTHUIl OJaropoIHBIX METAJUIOB M HUX KOH-
LIEHTpAallMu B HIDKHUX TOPU30HTAX TEXHOTEHHOTO OT-
BaJILHOTO KOMILIEKCA.

K stuM ¢daxropaM HaMu OTHECEHBI CIEIYIOIINE
MIPOLIECCHI:

- TUAPOAMHAMUYECKHUE, BKIIOYaonue GuabTpanu-
OHHBIC U Cy(p(PO3NOHHEIE;

- KpUOTECHHBIE;

- MUKpOCEHCMUYECKHE.

Haubosee OIM3KUMH IO TEHETUYECKON M TEXHOJIO-
THYECKOH CYTH aHAJIOTaMH 3THX IPOIECCOB SBISIOTCS
HPUPOJIHEIE MPOLECCH POCCHITE00pa30BaHMs, B YACTHO-
CTH, reojloTHuYecKas audQepeHnrnanus MHHEPaIbHOTO
BemecTBa. B reonoruyeckoil Hayke TepMuH “nuddepen-
nuanusi” UCIONb3YeTCs ISl XapaKTEPUCTUKH MHOTHX
T€OJIOTHYCCKUX TPOIECCOB, IIPH KOTOPHIX U3 MEPBUYHO-
ro, UCXOJHOTO MHUHEPAIBHOTO ChIpbs 00pa3yloTcs BTO-
PUYHbIE MPOAYKTHI, TEHETHUECKH CBSI3aHHBIE C HUM, HO
HMMEIOIINe WHOW COCTaB WM MHbBIE MPU3HAKH [3].

B omnmame oT BecnexyeMBIX HaMH IIPOIeccoB Gop-
MHUPOBaHHS MPOAYKTUBHOTO ITACTa TEXHOTEHHON poc-
CBIIIH, TEONoTHIecKast AndepeHInaIis MUHEPAIHLHOTO
BEIIECTBa HECOM3MEPUMO 0oJjiee IUINTENbHA 110 BpeMe-
HHU, OJHAKO 3HaHHE €€ 0COOEHHOCTEeH HeoOXOAMMO IJIs
OLIEHKH U y4eTa BceX (PaKTopoB, CIIOCOOCTBYIOLIMX MUT-
paluy LIEHHBIX KOMIIOHEHTOB aJUIIOBHAJIBLHOM TOpHOH
Macchl B IPUIUIOTUKOBYIO 00JIaCTh OTBAJIbHBIX KOMILJIEK-
coB. B HameM nmoHuMaHum TepMuH “nuddepeHnnanus
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MHUHEPaNTbHOM TOPHOM MacChl TEXHOTCHHBIX OTBAIBbHBIX
KOMIUIEKCOB POCCHINTHBIX MECTOPOXKACHUN OTpa)kaet
IIPOLIECCHI CENIEKTUBHOTO (POPMHUPOBAHUS POAYKTUBHO-
TO IUTaCTa OTBAJIBHBIX KOMIUIEKCOB, IPYTHMH CIIOBAMH —
9TO 3aKOHOMEPHOE pasielieHHe M CMELIeHHe B MHHe-
pasbHOI TOpHOH Macce TeXHOTEHHBIX OTBAJIBHBIX KOMII-
JIEKCOB OT/ICJILHBIX MOHO(PAKINI IIEHHOTO KOMIIOHEHTa
¥ BMEIIAIOIMINX [TOPOJ OTHOCUTEIBHO APYT APYTa B 3aBH-
CHMOCTH OT X MOP(OMETPHUYECKHX, TPAHyIIOMETpHIEC-
KHX, THIPABINICCKUX, (PU3UIECKUX XapaKTEPUCTHUK IT0]
BO3JEHCTBUEM  TNPUPOAHBIX  (TUAPOAMHAMHYECKHX,
(UIBTPALNOHHBIX, Cy(h(O3MOHHBIX, KPHOTCHHBIX, MUK-
POCEHCMHYECKHX ) U aHTPOIIOT€HHBIX MPOLIECCOB.

Bausinue KPHUOTC€HHBIX U (l)I/IJ'lepaIII/IOHHbIX
nmpoueccoB HA J€3UHTECIpalui0 U KOHHCHTPAIUI0
IHEHHBIX KOMIIOHCHTOB B MaCCuB¢
AJVIIOBUAJBbHBIX TOPHBIX MOPOa

OxapaxTepu3yeM BIMSAHHE KPHOTCHHBIX MPOLECCOB
Ha CKOPOCTh MUTPALNH IEHHBIX KOMIIOHEHTOB B OTBaJIax
TEXHOTE€HHBIX POCCHIITHBIX MECTOpOXAeHUH. U3yueHnem
BJIMSIHUA 3TUX NIPOLIECCOB HA MUTPALIMIO 30J10Ta B aJLIIO-
BUAIIbHOH cpelle 3aHUMAJICS OTpaHUYECHHBIH KPYyr yde-
HBIX, HaubOoJiee AeTaabHBIE SKCIIEPHUMCHTAIbHBIC U Ha-
TYpHBIE HCCIeIOBaHU 3TUX IpoleccoB BbinonHuI H0.B.
Tymunos u gp. [13].

IIpencraBiseT HECOMHEHHBIN UHTEpEC ONUH U3 Jia-
OOpaTOpHBIX OMBITOB, onrcaHHbid B [13]. s mposene-
HUSL OTIBITa OBUTH MTO00paHB! PPaKINH aJUTIOBHATBHBIX
MOPOJ 1 30JI0Ta PA3IMYHON KPYMHOCTH, IPHYEM COOTHO-
IIEHNE MEXIy YacTHUIIAMH, KaK BMEIIAIONIIX MOPOJ, TaK
U 30J10Ta, OBUIM XapaKTePHBI AJISl 30JI0TOHOCHBIX POCCHI-
neir CeBepo-Bocroka Poccun. Ilopona paszmemianaces B
cocylle C TepMOU3OJIALMell THa 1 OOKOBBIX MOBEPXHOC-
TeH, IO3TOMY XOJ OTPULIATEIbHOM M MOJIOKUTEIBHON
TEeMIEepaTypHBIX BOJIH HAIIPABIISJICSA CBEpXY BHU3.

@DUKCUPOBAHHOE KOJIUYECTBO 30JI0Ta OIpPE]EICH-
HOM KpYNHOCTHU, pa3[eleHHOE Ha JIB€ paBHbIE YacTH,
pa3sMECTUIIU B BEpXHEH U CpefHel YacTsIX MOpOIbl COCy-
na. TemmepaTypa B LIEHTPE CIIOSl HA MOJAENHU JTOCTUTala
muHyc 5-9 °C. TommuHa cmos 00I0MOYHOTO MaTepHhaia
cocrapisa 10 cm. B pesynsrare 20-tu UKIOB IpOMO-
paxxupanusg—1nporauBanus (uuxi I1-IT) Bo3Huxio nepe-
MELICHHEe YacCTHII 30JI0Ta 1O Bcel BepTukanu cios. Lly-
muioB H0.B. cuuraeT: “MexaHu3M npocenanus o0yc-
JIOBJIEH BO3HUKHOBEHHEM MHUKPOCJIOEB M 3allOJIHEHHBIX
JBIOM TPELIMH B TPABEIHCTO-IIECYAHOM U CYIIMHHCTOM
MaTepualie IpoayKTUBHOTO mmiacta. [Ipu nepuoauuec-
KOM IpPOTaWMBaHWU OOJOMOYHOTO MaTephana YacTHIIBI
30JI0Ta Yallle BCEro COCKaIb3bIBalOT B MUKPOTPEILUHBI U
BBITAMBAIONINE MTPOKUIIKH JIBAA U HCIBITHIBAIOT JIEMEH-
TapHbIE CMEIEHUS OT J10JIel 10 HeCKOJIbKUX MHJUIMMET-
poB. B MacmTabe reonornyeckoro BpeMEeHH 3TH CMelle-
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HUSl MOTYT JIOCTUTAaTh 3HAYUTEIBHBIX BEJIUYHH, BIIOJIHE
COMOCTAaBUMBIX C MOIIHOCTBIO IJIacTa pocceineid. Eciun
JIOIYCTHTh, YTO YaCTO BCTPEYAIOIINECS B 3aIIOJTHEHHBIX
IJIMHUCTBIM MaTepHAJIOM TPEIInHaX MI0THKA 3HAYUTEIb-
HBIC KOHIICHTPAIMK 30J10Ta HE CBA3aHBI C 30JJ0TOHOCHO-
CThI0 KOPEHHOTO JHA JOJIMHBI, TO MEXaHU3M IOMaJlaHusl
YaCTHII 30JI0TA B TPEUIMHBI BIIOJIHE MOXET OBITh CBS3aH
C KPUOTEHHBIM TIpOCeaaHueM”.

W3Bneyenue 3010Ta npu 000TrameHun TIAMHUCTBIX
MECKOB CYIIECTBEHHO IOBBIIIACTCS MIPH BBICOKOM Kade-
CTBE JE3UHTETPallMi UCXOJHOTO MaTepuaa.

Hawunbonee 3 PpexkTuBHBIMU METOAAMH TTOATOTOBKHU
MECYAHO-TTIMHUCTBIX TIOPOJT SABIISETCS MPUPOTHOE BHIBET-
pUBaHUE — BBICYIIMBaHUE, pa3MOKaHUe, IPOMOpak1Ba-
HUe—TpoTanBanue. [IpenBapuTenbHOE BHICYIIMBAHHUE U
MIPOMOPaKUBAHHUE—IPOTAaUBAaHNUE PE3KO YCKOPSAIOT pas-
MOKaHHE€ U JAE3UHTErpaluio THH. DTH BBIBOJABI JOCTa-
TOYHO MOJIHO 0OOCHOBAaHBI B AMCCEPTALMOHHON padoTe
IT1. TTonomapuyxka [7].

[uHBI B BHJIE OKATBHINICH SBISIOTCS OCHOBHBIMH
HOCHUTEIIIMU TEXHOJIOTHYECKUX MOTEPh 30JI0Ta B rajey-
HOM (pakUuu XBOCTOB MPOMBIBKH, ITOCKOJIbKY 3HA4YH-
TeJNbHasg BeIMYMHA KOA((UIMEHTa CUETICHU YacTULl U
MoKa3arellb €CTECTBEHHOH BIIAXXHOCTH IO3BOJISIOT
OTHECTH YEpHBIE, CepbIe U JKEITO-KOPUUHEBbIE IJIMHBI 10
KJIacCU(PHUKAIIUU MPOMBIBUCTOCTH K TPYAHOIPOMBIBHC-
TBIM TIopoaaM. Tak, oOpa3mbl YepHOH TIIMHBI IOKA3aIn
HaMOOJIBIIYIO TPOYHOCTh, HE pa3pyllasich B BOIHOU cpe-
Jie B TeueHue 92 cyTok, OqHaKo I0cie peABapUTEIbHON
MIPOMOPO3KH CTEIeHb Pa3ylpPOYHCHUS X BO3PACTAET.

BnusHue nporeccoB KpUOTEHHOTO BO3ACHCTBUS Ha
MUTPALHUIO 30JI0Ta B TEXHOTEHHBIX OTBaJIaX CIelyeT U3y-
4aTh € y4eTOM (PPaKIIMOHHOTO COCTaBa TEXHOT€HHBIX OT-
BaJIOB U CUTOBOI'O COCTaBa 30JI0Ta.

W3ydeHne rpaHyloOMETpUYECKOTO COCTaBa MOPOJ
poccoinieil XabapoBCKOTo Kpasi MOKa3bIBaeT, YTO COIEep-
kaHue (pakiuii MmeHee 16 MM B CTa TPHILATH OJTHOM
POCCHIITHOM MECTOPOXKIEHUHU PaCIpelenIoch CIeayto-
UM 00pa3oM: HaumOOJbIIEe YUCIO MECTOPOXKIECHUN
(53.4 %) umerot copepxanue ¢Gppakuuil MmeHee 16 MM
coiue 50 %, npuueM B OTIEIbHBIX MECTOPOXKIECHUAX
9TH (pakiuu npeodiiafaroT: MectopoxaeHus Koman —
82.2 %, IlaBnoBckwuii Jlor — 86 %, I'enpuxoBckuii-Tamna-
rad — 90.5 %, Okra6pbckuit — 90.1 %, Mansbriii Baton —
93 %. AHanu3 CUTOBOIO COCTaBa 30J10Ta 26-TU POCCHII-
HBIX MECTOPOXKICHHH XabapoBCKOTO Kpasi MTOKa3bIBAET,
YTO HaMOOJBIIYI YaCTh MECTOPOXKJICHHUHA COCTaBISIOT
POCCHINH C CUTOBBIM cOocTaBoM 30j10Ta oT 0.1 10 3 MMm.

Hamu npoBeseH psij 1abopaTopHBIX SKCIEPUMEH-
TOB, METOAUYECKON OCHOBOH KOTOPBIX SIBJISJICS IPUHIIMIL
MOAJIEMEHTHOTO MOJICIMPOBAHUS (M3ydaeMblil TIpo1ecc
MPEJICTABISAETCS IIETBIO 3JIEMEHTAPHBIX, TI0CIIeIOBATEb-
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HO MIPOXOJISANINX 332 HEOOJBIINE OTPE3KH BPEMEHH MHK-
POTIPOIIECCOB). DKCIEPUMEHTHI MPOBOAMIINCE CIIEIYIO-
UM o0pa3oM. BbIIM M3rOTOBIEHBI TPHU JE€PEBAHHBIX
KoHTelHepa ¢ monocThio 10x10x10 cMm, Tenmounzonu-
pOBaHHBIE C OOKOBBIX CTOPOH M CHH3Y. B 3T monoctu
3aKJIaJblBajach TOpHAasi Macca U LEHHBIH KOMIIOHEHT.
B nepBoM u TpeThbeM KOHTEHHEpax LIEHHBIA KOMIIO-
HEHT pa3Meliaiu B BepxHeM cioe (50 %) — ormeTka 0
u B mectoM cioe (50 %) — oTMeTKa -5 ¢cM OT BepXHETo
YPOBHS KOHTEWHEpa, a BO BTOPOM — TOJBKO B BEPXHEM
cnoe (100 %). KonTeliHepsl mocieaoBaTeIbHO TMOMeE-
I[aJuch B MOPO3UIIBHYIO KaMepy XOJOJUIbHUKA, BHI-
JIep>)KUBAJIUCh B TCUCHHE CYTOK, 3aTEM JBOE CYTOK pa3-
MOpakKMBaJUCh P KOMHATHOM Temneparype. B onun
13 KOHTEHHEpOB ObII BMOHTHPOBAaH TEPMOMETP Ha
YpPOBHE CJ0s -5 cM. YCTaHOBJIEHO, YTO TeMIepaTypa
MOPOJbI B KOHIIE NEpUoAa MPOMOPO3KH Konebanach B
npexaenax oT -3° mo -5° C. Ilocne BeimonHeHus 21
LUKJa TPOMOPO3KU—TNIPOTAUBAHUSA TMOPOAA CIOSMHU
TOJNIIMHOK 1 cM u3BIeKanach U3 KOHTEHHEPOB U MPO-
MBIBaJIaCh Ha KOHIICHTpPamHMOHHOM cToJie. [lomydeH-
HYIO TOJIOBHYIO (pakKIUIO0 CTOJA JOBOJHIIH BPYUHYIO.
BriBoa: akT MUTpaluu IEHHBIX KOMIIOHEHTOB 00JIb-
[I0W MJIOTHOCTH IO BIUSHUEM ITHKIOB IPOMOPO3KH—
MPOTaNBaHUS HE BBI3BIBACT COMHEHUS.

YCTaHOBJIIEHO, YTO CKOPOCTh MHUTPAllUUd YaCTHII
[IEHHOTO KOMITOHEHTA T0 KJlaccaM M 10 JIOJie WX B KIlac-
ce MPUMEPHO COBMAAAET C pe3yJbTaTaMU dKCIEPUMEH-
T0B [13]. HecoMHeHHO TakXe U TO, YTO 3Ta CKOPOCTH Cy-
LIECTBEHHO MOBBICUTCS B YCIOBUSAX BO3JCHCTBUS Ha
MacCHB IIOTOKA BOJBI, TO3TOMY 3(pPEeKTHUBHOCTH KOHIIEH-
Tpaliu [EHHBIX KOMIIOHEHTOB B IPHUIIJIOTUKOBYIO 00-
nacTh OyneT J0CTaTO4YHO BHICOKOW M MPU MEHBIIEM YHUC-
JIe TUKJIOB IPOMOPO3KH—TIPOTAUBAHHUS.

CKOpOCTh MUTpPALIUU 30JI0Ta B pe3yabTare IUKJIOB
[1-IT nHaxomutcs B npenenax ot 1.6 go 0.3 Mm/cyT. (st
4acTHIl 30JI0Ta pazmepoM 2.5 Mm). Jlns OGoiee MeIKuX
(bpakuuii CKOPOCTh MUTPALIMU 30J10Ta Bo3pacTaeT. Kom-
MJIEKCHOE JeHCcTBUE OE3HANOPHBIX IMOTOKOB BOJBI B
MAacCUBE TEXHOTEHHBIX TopoJ U UKkl [1-I1 sBnstoTcs
Ba)XHBIM YCJIIOBHEM aKTHBH3alMH Ipoiecca GopMupo-
BaHHsI MMPOJYKTUBHOTO TUIACTA TEXHOTEHHON POCCHITIH.
OHHU Takxe ciyXaT “KaTajlu3aTopoM’ JIe3UHTErpalHu-
OHHBIX MPOILIECCOB, YTO B CBOIO O4Yepeab CIOCOOCTBYET
MPOCTPAHCTBEHHOMY TEPEMENISHUI0 YaCTHIl IIEHHBIX
KOMIIOHCHTOB.

Paccmorpum B 0011eM MjiaHe MpOLECChl BO3IEH-
CTBHUA HAMOPHBIX U OE3HANOPHBIX MOTOKOB BOJBI Ha aj-
JIIOBUAJIbHYIO TOPHYIO Maccy, BKIIIOUAIOLIYIO pa3UvHbIe
CTPYKTYpbl TEXHOTEHHBIX POCCHIITHBIX 00pa30BaHUM.

[Tpu HanMuuu B TOJNMIE MacTa QGUIBTPAIMOHHOTO
MMOTOKa MOXXET BOSHHKHYTh HECKOJIEKO BHJIOB Nedopma-
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MUA CTPYKTYPHI MOPOJ, CIIOCOOCTBYIONIMX Ipolieccam
MUTPAIMAHA IICHHBIX KOMIIOHEHTOB B MPHUILIOTHKOBYIO
9acTh IUIACTA.

K takum gedopmanusiMm OTHOCATCS:

- cyddosusi, T.e. BRIHOC WK TIepeMenieHne (QUuibT-
PalMOHHBIM ITOTOKOM HauOojee MEJIKHX YacTHULl TOPHOU
Macchbl; PU HAJIMYUU B TPYHTaX PAaCTBOPHUMBIX COJIEH
BO3MOXKHA XUMHUEcKas cypdo3us;

- KOHTAKTHBII pa3MbIB, T.€. pa3pylIeHHUE CBI3HBIX
MOPOA Ha KOHTaKTe c OoJjiee KPYMHBIM MaTepuajioM,
o0ycnoBieHHOE JelcTBHEM (UIBTPALlMOHHOTO MOTOKA
BIOJIb KOHTAKTHON IMOBEPXHOCTH;

- OTCIIaNBaHHUE, T.€. OTPHIB (PHIBTPAIIMOHHBIM TTOTO-
KOM YacTHIl ¥ arperaTtoB INMHUCTHIX MOPOA HaJ MOpaMu
TOPHOU MAacCHI.

B pesynerare cydhdo3un IpoucXoauT yBeTUICHNE
MOPUCTOCTH TOPHOH TIOPOBI MPH POCTE pa3MepoB TOP.
DTO0 co37aeT NPEANOCHIIKA K MUTPAIIMOHHBIM TIPOIeC-
caM IIeHHBIX KOMIIOHEHTOB, HMEIOIIHNX O0Jiee BBICOKYIO
MJIOTHOCTH. IIpy KOHTaKTHOM pa3MbIBE U OTCIAWBaHUU
OCJIA0JISAIOTCS CBSA3U MEXKY BEPXHUM U HUKHHUM CIIOAMU
TOPHOM Macchl, 4TO 00JeryaeT NpUHyIUTEeIbHOE CMelle-
HUE BEPXHUX CJIOEB MOPOJ K HIKHUM.

OMIBTPALlMOHHBIM MOTOK B T€J€ POCCHITN MOXHO
co3/1aTh MIyTeM YCTPOMCTBa B BepXHEH 4acTH OTpadathl-
BaeMoro OJIOKa TpaHIIeH s (QUIBTPALUOHHON BOJBI,
[oJjaBaeMOi U3 BOAHOTO MCTOYHHKA CaMOTEKOM. B HMk-
HEW 4acTH CIUIAaHMPOBAHHOTO OJOKa MPOBOAUTCSA BOIO-
cOopHast TpaHiies. XapakTepUCTHKH QHILTPAIIHOHHOTO
MOTOKA OMpPENEIAIOTCS MHOTUMHU MOKa3aTeNIMH, KOTO-
pBIe B pEalbHBIX YCIOBHIX MOTYT U3MEHATHCS B IIMPO-
KHX Tpeenax. K HUM OTHOCSTCS: MMOPUCTOCTh M (DUIIBT-
palMoHHas CIIOCOOHOCTh TOPHOW MaccChl, TeMIeparypa
BOJIBI U TIOPO/JI, HAIMYWE WM OTCYTCTBHE BOAOYIIOpa U
CXeMa ero pacrojokKeHHs, NyOHHa MpOMep3aHus Top-
HOI Macchl U CKOPOCTb €€ OTTauBaHUs, INIyOHMHA BOJbI B
BEepXHEU U BOOCOOpHOU TpaHmiesx. Hanbonee BaKHbIM
rokasareiyieM SBJIsSeTCsA GUIbTpAMOHHAs CIOCOOHOCTh
TOpHOM Macchl, XapakTepu3yemas Kod(p(UIHEHTOM
bunpTpanyy.

CornacHO naHHBIM paboTHl [6], B YCIOBHO OXIHO-
POIHBIX BOAOHOCHBIX IIaCTax TOPHOH Macchl Kodddu-
LHUEHT (QUIBTPAlMU U3MEHSETCS Ha HECKOJIbKO MOpsA-
koB — oT 0.000005 (rmmHa) 1o 1.0 cM/c (TTecoK YNCTHIA).

Murpanus LUeHHBIX KOMIOHEHTOB B NPHUILIOTUKO-
BYIO 00JIaCTh IJIacTa TEXHOT'€HHOM POCCHIIM BO MHOTOM
3aBUCHUT OT 3¢ ekTuBHOCTH CYy((HO3UOHHOTO Tpoliecca.

Ounenka cyddo3nonnoctu (miu HecyhPo3uoH-
HOCTH) MPOAYKTUBHBIX TOPHBIX TOPOA MPOU3BOJUTCS
M0 MaKCUMaJIbHOMY IHaMeTpy (QHIBTPAIMOHHOTO
xXoja B mopoae d,

o " M MHHMMAIIbHOMY JMaMeTpy Yac-
THI TIOpox d . -
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[Ipomeccsl Murpanuu U KOHUEHTPAIMHU 30J0Ta B
MacCUBE TEXHOTEHHOIO MECTOPOXKIEHHUSI UMEET OOLIYI0
NPUPONy C TPABUTAMMOHHBIMH IpOIleccaMu oborarie-
HUS 30JI0TOCOepKaIUX MeckoB. CyIeCTBYIOT CIIOCOOBI
pasneneHusl YacTUIl Pa3IMYHON IUIOTHOCTH M KPYITHO-
CTH: TUAPABIMYECKUH U cerperaiiMoHHbIi. B uzyqaempix
aBTOPAaMHU CTAaThbU MECTOPOKJIEHUSAX pas/ejeHNUE YaCTHUIl
LIEHHBIX KOMIIOHEHTOB YKa3aHHBIMH CIIOCOOAMU MpPOHC-
XOAHT B YCIOBHSX, KOTAA OMPEACIIIONIYI0 POJIb UTPAET
cerperauus, T. €. pa3ieJeHue YacTHUll IPU X COMPUKOC-
HOBEHHMH. B 3TOM ciydae cuiibl B3aUMOJEHCTBUS MEXKILY
YacTUIIAaMHU TPeOoONIaaloT HaJ THIPOAMHAMUYECKUMHU.
O¢ddekTHBHOCTH cerperaiMoHHBIX MPOIECCOB BO3pacTa-
€T NPU MOSBICHUHM OMOJHUTENbHBIX BO3MYLIAIOIINX
CHUJI IepeMeHHOTro HampasieHus. CKopocTh paccianBa-
HUS B YCJOBHUSAX CETperanuy TMOBBIIMIAETCS C POCTOM
KpYNHOCTH (paKil TOpHOH Macchl U HEHHOTO KOMIIO-
HEHTa W Pa3HOCTU UX IJIOTHOCTEH, C YBEJIMYCHHEM HH-
TEHCHBHOCTH BUOpamuWii ¥ yMEHBIICHWEM TOJIIUHBI
cios. B mpupoaHBIX YCIOBHUAX OAHUM W3 HCTOYHUKOB
KoJIe0aTEeILHOTO TpoIlecca TOPHOM MacChl aJLTIOBHANb-
HBIX TEXHOTE€HHBIX POCCHINEH SBISIOTCS CEHCMUYECKUE
KoseOaHusi HeOOIbIION MOIIHOCTH (MUKpOCeHcMUuUec-
KH€ TPOIECCHI).

JlanbHEBOCTOYHBIN PETUOH SIBISIETCS YacThio Tuxo-
OKEaHCKOTO TI0sICa, Ha TEPPUTOPUIO KOTOPOTO MPUXOIUT-
ca 1o 90 % Bcex 3eMIETPsACEHUH, MPOUCXOAAIINX HA
3emMHOM mmiape. B.JI. AGpaMOBBIM NpUBEICHBI JaHHBIC
[1] o celicMuYeckux KoJIeOaHUAX YHEPTETUUCCKHUX KJac-
coB (MarHuTynaa MeHee 3), KOTOpBIE IPOUCXOIAT B KOJIH-
yectBe OT 100 ToIC. 10 1 MiH B roz. O BIUSIHUU CEUCMHU-
YeCKUX MPOSBICHUH Ha (HOPMHpPOBAHUE MPHUPOIHBIX
poccrinerd ykassiBanu A.Il. Copokun, A.B. XykoB u
opyrue ydensie [2, 4, 9-12, 14]. YcranoBneHo, 4To oc-
HOBHBIE POCCHINHbIE MecTopoxkaeHus [Ipuamyprs pac-
MOJIOXKEHBl B 30HAaX AKTHBHOTO MPOSBIEHUS CEeHCMHU-
YECKOH 1eATebHOCTH, IPUYEM MOAABIAIONIAs UX YacTh
“MeeT HeOOIbIIYI0 MOIIHOCTb.

lopHble mopoapl, Ha KOTOPBIE OKa3bIBAIOT JaBJe-
HUE BBILIENEXKAIUe CIIOH, JOCTAaTOYHO YIJIOTHEHBI U 00-
Ja1al0T CBOMCTBaMM, OJIM3KUMH K ynpyrum tenam. [Ipu
J000M COTPACEHHUH, BBI3BAHHOM YZIapOM, B3PHIBOM WIIH
3eMJIETPSACEHHEM, B HUX BO3HMKAIOT yNpyrue cercmu-
yeckue BosHbL. Dopmanin3anus NpoueccoB BO3ACHCTBHA
SHEPIUM YHPYrux KojeOaHUi Ha 4acTULBI TOPHBIX IO-
POl HACTONBKO CJIOXHA, YTO PEajN30BaTh €€ C BHICOKOM
CTENEHBI0 TOYHOCTH BeChMa MPOOIEMATHIHO, TOITOMY
OTMETHM OOIIHE Ka4eCTBEHHO-KOJIMUECTBEHHBIC XapaK-
TEPHUCTUKU TPOUCXOAIINX SBICHHUH, BIUAIOMIX (aKTo-
POB, MIPEIJIOKUM JIOTHUECKYIO CXeMY TOBEIeHUs (Ppax-
[IUH TTOPOJT ¥ IICHHBIX KOMIIOHEHTOB B YCJIOBUSIX CEHCMU-
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YECKUX KOoJIeOaHUH. AJICKBAaTHOCTH 3TOW CXEMBI PeasibHO
MPOUCXOMSIUM TIPOIleCCaM W SBICHHSIM MOXET OBITh
OIICHEHA Pe3yNbTaTaMU SKCIIEPUMEHTAIBHBIX paboT.

Yrpyrue BOJHBI OT CEHCMUYECKUX MTPOIIECCOB pac-
MPOCTPAHSIOTCSA B MacCHUBE TOPHBIX MOPOJ] C ONPe/ICIICH-
HOM CKOPOCTBIO, 3aBUCAIIEH OT MJIOTHOCTU CPEAbl, CTe-
MIEHU €€ HEOJHOPOIHOCTH M YIPYTUX MOCTOSHHBIX (MO-
nyns FOnra n ko3 dunuenta [lyaccona), mpu 3ToM BO3-
HUKaeT JeGopMaIus cpelibl, MPOSBISIONIAsACS B U3MEHE-
HIM 00beMa 1 opMsl ynpyroro Tena. Haubonsimee 3Ha-
YEHHE MMEIOT J[Ba BHJIa BOJH: MPOJOJIbHBIE P-BOIHBI U
TOTNEPEYHBIE S-BOJIHBI.

CymiecTByeT elie OJMH KJ1acC BOJH — IOBEPXHOCT-
Hble. K HUM OTHOCSTCS Hanboiee 4eTKO MPOSIBIISIONIHC-
cs1 BoJIHEI Penes u Boauel JIsBa. Bonuel Penes umeror
3HAUYUTEIFHYIO BEPTUKAIBHYIO COCTABJISIONIYIO M HAIO-
MHHAIOT “KyTbOUT Ha3aja’, T. €. YaCTUIIBI TIOPOJIBI Iepe-
MEIIAIOTCS MO JJUIMIICAaM BBEPX M BHU3 B HAIlPaBICHUH
JIBUOKEHHS BOJIHBI. BosHb! JIsiBa aHAIOrHYHEl S-BOJIHAM,
HO OHHM MPOSIBIISIIOTCS TOJBKO B TOPU30HTAIBLHOMN IIIIOC-
KOCTH TTOBEPXHOCTHOTO CJIOST 3eMJIH.

TakuMm 00pa3zom, celicMuiecKue SBICHHUS, CO3/1aBast
B MaccHBax MOPOJ PsiJi BOJIHOBBIX MPOIECCOB, HECOM-
HEHHO, BO3JICHCTBYIOT Ha KXKIYIO OTJEIHHO B3ATYIO Ua-
CTHUIlY TOJE3HOTO KOMIIOHEHTa, OKa3aBIIYIOCS B 30HE
JIAHHOTO BO3JIEHCTBUS, CO3/1aBasi MPENNOCHIIKH ISl €€
MepeMeIeHUs] B Pa3IMYHBIX HANPaBJICHHUIX. ABTOpaMHU
cTaTbl 00OCHOBAHO IMPENIOIOKECHHUE, YTO MPeodaaato-
MM SIBJSIETCSl ABWKCHHE, HANPaBICHHOE BHH3. JTOT
BBIBOJ] CIIPABEIJIMB NPH YCIOBHH HEOOJIBIION MOITHOC-
TH 3eMJICTPSICCHUN W 3HAYMTEIILHOM YHCIIE UX TIOBTOpE-
Huii. KaranuzaropoM 3TOro mporecca MOXET SBUTHCS
00BOIHEHHOCTh MACcCHBA.

Jiist 00beKTUBHOTO MMOHUMAHUS MEXaHU3Ma MUTpa-
[IUU IICHHBIX KOMIIOHCHTOB B CYXHX HJIH OOBOJHEHHBIX
TOPHBIX MOPO/IAX M WX KOHIICHTPAIUU B (OPMUPYEMOM
IIacTe MOJIE3HOr0 MCKOMAaeMOro He0OX0UMO UMETh HH-
(opmarnui 0 3aKOHOMEPHOCTH (Jaxe camoro oO0Iero
IJIaHA) pACHpeeNIeHUs] 3THX KOMIIOHEHTOB B TOJIIIE
BMeEIIAIONIEH MOPOJIBI. DTOT XKE BOMPOC BO3HUKAET U IIPH
pa3paboTke METOA0B 00OTalleHUs MECKOB 30JI0TOCO/IEP-
Kamux pocceineii. OOmenpuHITOro 00bICHEHUS SIBIIC-
HUS pasjencHus Qpakinuii B CyXUX HIIH OOBOJHEHHBIX
nopoJiax J0 CUX MOp He CymiecTByeT. [IJist mOTHOTH Xa-
PAKTEPUCTHUKHA CO3/IaBACMBIX TEOPETUUYESCKHUX TOJIOXKE-
HUI H3y49aeMBbIX MPOILIECCOB HEOOXOMUMO paccMaTpUBaTh
CTPOCHHE W CBOWCTBA POCCHINEH C y4eTOM HaJIU4Hs B
HUX TeIIeBBIX 00pa30BaHMid (arperaTsl TBEP/BIX YACTHIL C
00BOJIAKMBAIOIIMMY WX BOJHBIMH 00O0JIOYKaMU, TIpopac-
TAOIIUMHU JIPYT B JIpyra).

ABTOpamM# MIPOU3BEJICHA OIICHKA CTCTICHHU BIIMSTHHS
9TUX 00pa3oBaHUii Ha ()OPMHPOBAHUE CTPYKTYpHI pOC-
CBHIIH U JUIMTEIBHOCTh 3TOTO Mpoiiecca. [IpucyrcTBue

Mamaes, Jlumsunyes, Anekcees

BOJBI B POCCHIIIN 00JIErd4aeT OTHOCUTEIBHOEC CMEIIEHUE
TBEPIIBIX YACTHII, HO JJIsI OYeHb MEJIKOW (ppakiuu co3a-
€T MPEANOCHUIKH IepeMenIeHs] X BBEpX 3a cueT JAei-
CTBUS THAPOAMHAMUYECKHUX CHJI, BO3HUKAIOIIUX NIPU OT-
HOCHUTEJIPHOM JBIKEHUHU Oosiee KpymHBIX dactuil. Ha
pasnenenue (pakuuii TBEPIAbIX YAaCTHUL, MPU YCIOBHH,
€CJIM B HUX 00Pa30BBIBAIOTCS TENH, BIUAIOT KOJICOaHUS
MOPOJT TIPU CEHCMOIIPOSABICHHUAX B IPUPOIHBIX YCIOBH-
SIX WJIM UCKYCCTBEHHO BbI3bIBaeMble BUOpalueil B odora-
TUTENBHBIX ammaparax. s uccienoBaHus mapaMeTpoB
MpoIecca MUTPAIMH IICHHBIX KOMITOHEHTOB 0] BO3JICH-
cTBUEM BUOpOKonebaHuii OblLta pazpaboraHa dKCHEPU-
MEHTaJIbHAsl YCTaHOBKA.

B xauecTBe BMEIIAIONUUX MOPOJ OBLIIM OTOOPAHBI U
PaBHOMEPHO pacIlpe/esieHbl B YCTAaHOBKE IOPOHI, pak-
[UOHHBIA COCTaB, 00bEM U TUNIOTHOCTHh KOTOPBIX, MTOKa3a-
HBI B Ta0J. 1.

YcTaHOBKAa NpEACTaBIsAeT COOOW TOHKOCTEHHYIO
METaJUIMYECKYI0 €MKOCTh MPSMOYIOJIBHOIO CEYeHUs
pasmepamu LxBxh = 1000x300x300 MM, xecTko 3a-
KpeIJICHHYI0 Ha Omopax M 3alloJIHEHHYI0 FOpHOH Mac-
coil. Konebanus co3narorcs 371eKTPOMarHUTHBIM H3IIY-
garereM — BuOpatopom (OMMU), ycTaHOBIEHHBIM Ha
TOpLEBOU CcTeHKe sirKa. CUTOBOM COCTaB LIEHHOTO KOM-
MIOHEHTAa B SKCIEPHMEHTE IPECTaBICH B Ta0M. 2.

Lennbie xomnoneHTs! (poOsl Ne 1-3) Obutn pas-
MeIIEeHbl Ha IOBEPXHOCTH MOPOABI B TPEX 30HAX MO LIH-
pUHE €MKOCTH — B HaJalle, IOCepeInHE U B KOHIIE €MKO-
CTH HKCIIEPUMEHTAIILHONW yCTAaHOBKH.

Lenp skcrepuMeHTa — ONPEAENIUTh PaCCTOSHHE
(TmyOMHY) MUTpallii LEHHBIX KOMIIOHEHTOB B HCCIIE/Iye-
MO mopojie nox AeicTBUEM KoneOaHHi. DKCIIePUMEHTHI
MIPOBOIMIINCH B 00IIEeH cioxxHOCTH 39 Hacos.

Bo30yxaeHue BoJH B aJUTIOBHAIBHOM MOpoJe Mpo-
HCXOIIUJIO 3a CUET KoJieOaHUil H3Tydarolei MmiacTUHBI,
KECTKO CBA3AHHOHN C SKOPEM 3IIEKTPOMAarHUTHOM cUCTe-
Mbl. BeneacTBue nepuonnyeckoro M3MEeHeHUs: MarHuT-
HOTO TIOTOKA B BO3IYITHOM 3230p€ SKOPb MPUTATUBACTCS
K TOJIFOCaM CEepJICYHHKA, TIPUBOJIS B JIBWYKEHUE U3ITydaro-
IIYIO IUIACTHHY. DJICKTPOMAarHUTHAs CUCTEMa TPeCTaB-
nsieT co0oi Ipoccesb ¢ pa30MKHYTBIM MarHHUTOIPOBO-
J0M (3JIEKTPOMAarauT). B Takoi cucreme sIKOph IPUTATH-
BaeTcsA K CEpJICYHHUKY TPHU JTFOOOM HaIpaBJICHUH TOKA B
00MOTKe, IOATOMY IIPY IMUTAHUU OT IPOMBIIIJIEHHON CETH
SIKOpb OyzeT KojebaThCs ¢ yABOEHHOW 4acTOTOM, T. €.
100 T'r. B kauecTBe HETIOABMIKHOTO CEPACYHHUKA HUCIIONb-
3oBaH [1I-06pa3ubiii Mmarautonposox 100x140x100 mwm,
JKECTKO 3aKpeIUICHHbIH Ha CUIIOBOI pame.

Wsnyyaromas miacTuHa, OJHOBPEMEHHO BBIMOJIHS-
fomasi GpyHKIMN OOKOBOM CTEHKH SIIUKa, 3aKperieHa 1o
MEePUMETPY METAUIMYeCKUMHU HaKJIaJKaMHu 4epe3 Mpo-
KJIaJKy M3 TOJCTOW ry0uaToil pe3uHbl, YTO MCKIIOYAET
JKECTKYI0O MEXaHHUYECKYIO CBSI3b C KOPILYCOM YCTaHOBKH.
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Tadauna 1. [panyioMeTpuYecKUii COCTAaB TOPHBIX MOPOA B IKCIEPHUMEHTE.
ITokazarenn Knace nopon, mm
20+10 | -10+5 | -5+2 | 240,63 | -0.63+02 | -02 [ -2+0.63 | -0.63+02 | -0.2
OGbewm, cM” 9500 10000 6100 4500 20000 8000 1600 6800 2500
[110THOCTS, T/cM’ 2.88 2.62 2.9 1.65 1.48 1.49 231 2.39 2.4

Taoauma 2. CuTOBOIi COCTAB EHHOT0 KOMIIOHEHTA B DKC-
nepuMeHTe.

chaKI_[I/IH ICHHOI'O KOMIIOHCHTa

Tadauma 3. Murpanusi HeHHBIX KOMIOHEHTOB B YBJIAMK-
HEeHHOM aJJIIOBHAJBHOI rOpPHOI Macce Moj Bo3/ieilicTBHEM
K0J1e0aTeJIbHBIX MPOIeccOB (IKCNEPUMEHTAIbHBIE TaHHbIE

mo ABYM psaaaM 3aJJ0KCHUA MOJE3HbIX KOM]’[OHeHTOB).

INokasarens -1.6t04 | 041014 Bcero
mr | % [ mr | % Mr | % Mecro .. | Dpaknust IEHHOr0 KOMIIOHEHTa, MM
Mpodal 259 442 327 558 586 100 sanowerms | TP [ 1.6+04 S04+0.14
[po6a2 4425 642 267 376 7095 100 HOJIE3HBIX 1o N o 0
Mpota3 220 364 384 636 604 100 KommorerTos| Y OMHE| Mr | % | mr | % | wr | %
1 124 226 100 182 224 408
2 68 124 120 21.8 188 342
B mepBOoM NpUOIMKEHUH 3Ta CTEHKa paboTaeT Kak mop- 3 14 25 66 12 80 145
IHeBOH HATYHATE. B nauane 4 5 09 12 22 17 3.1
H3mepenne mapaMeTpoB aKyCTUIECKOTO OIS IIPO- CMKOCTH > 75 13 4 07 15 21
6 11 2 35 06 145 26
BOAMJIOCH C TIOMOIIBIO CTAHJAPTHBIX BHOPOIIPHEMHHKOB 7 R 14 3 05 11 19
tuna KS-50 (pupmer RFT), pazmeriaembix B uccneaye- ] 15 03 2 04 35 08
MBIX y4acTKax MOPOAEI — B HaYaie, HOCEPEAHUHE H B Hroro 5495 100
KOHIICBOH YaCTH €MKOCTH. AKCEIePOMETPHI YCTaHABIIH- I 220 346 55 85 277 431
BaJIUCh HAa METANIMYECKHUX INIACTHHAX pasMepaMu ) 17 182 38 5.8 155 24
80x80 MM, 4TO 0OECIIEYNBAIO HAJIEKHBIA aKyCTHUECKUI B 3 28 44 60 93 88 137
KOHTaKT ¢ ioponoii. O6paboTka CUTHAIIOB, BhIpaOaThIBa- ecljg sff;e 4 5 08 50 8 55 88
€MBIX BUOPONpPHUEMHUKAMU, OCYIIECTBISsLIACh MPH TO- 5 10 1.6 6 09 16 25
CPECTBE CTAHJAPTHOTO H3MEPHTENLHOTO YCHJIUTENs- 6 10 16 5 08 15 24
ananuzaropa tuna 2107 (dupmsl “Bruel & Kjaer”), ko- 7 7 11 3 05 10 16
Hroro 641 100

TOPBI  TO3BOJIMJI  U3MEPATH  CPETHEKBAJPATHUYHOE
(RMA) unu amnnutynHoe (MMMKOBOE) 3HAYEHUE TIEPHO-
JIMYECKOTO CHI'HAJA.

[ocne 3aBepiieHnst SKCIIEPEMEHTA OBLIT IPOU3BEICH
0TOOp FOPHOI MacChl IO BCEW MOIIHOCTH MOPOIBI CIOSIMHU
1o 3—4 cM B MecTax 3aJI0)KCHHsI [ICHHBIX KOMIIOHEHTOB.
Pe3ynbTaThl BEITOIHEHHBIX 3KCIIEPUMEHTOB TI0 OIperene-
HUIO MHUTPAIMU [IEHHBIX KOMIIOHEHTOB T10]1 BO3JCHCTBHEM
KOJIeOaHUIA, YCTAaHOBICHHBIC ITOCIOHHBIM OMPOOOBaHHEM
TOPHOM MOPOJIBI, MPEJCTABICHBI B Ta0M. 3.

Ha ocHOBaHWM TEOpPETHYECKUX HCCIENOBAaHUU H
MPOBEACHHBIX YKCICPUMEHTOB MOKHO JIaTh KaueCTBECH-
HO-KOJIMYECTBEHHYIO OIICHKY IIapaMeTpOB IIpoIecca
MUTpAlUN W KOHIICHTPAIMH LEHHBIX KOMIOHEHTOB B
MAaCCHUBE TEXHOTCHHBIX POCCHIITHBIX 00pa3oBaHUU IO
BO3JeiicTBHEM dHEpruu Kojebanuii. [Io naHHBEIM mpoBe-
JICHHBIX 3KCIICPUMEHTOB, CPEIHSS CKOPOCTh MUTpAaIlUU
IIEHHBIX KOMIIOHEHTOB KpymHOCThIO -1.6+0.14 3a Bpems
JKCTIepuMeHTa cocraBuna 6 Mm/g mwiu 0.0018 mm/c. Pe-
3yABTAaTBl HKCIEPUMEHTA IOKa3BIBAIOT, YTO BIHSHHE
SHEPruu KoJeOaHWW TOPHBIX MOPOJ Ha MUTPAIUIO IICH-
HBIX KOMIIOHCHTOB TPOSIBISIETCS JIOCTATOUYHO PPEKTHB-
HO, OTHAKO HEOOXOIMMO MPOJODKHUTH TH HCCIIEIO0Ba-

Ipumeuanue. Pe3ynsraTsl 00pabOTKH MO0, 0TOOPAHHBIX B KOHIIS
€MKOCTH IKCIIEPUMEHTAIBHOM YCTAHOBKH, HE MOKA3aHbI.

HUS, PACIIUPUB AMANA30H YaCTOT KONeOATeIbHBIX IIPO-
IIECCOB B BOIHO-AJUTIOBHAIBHON cpese U 000CHOBATh pa-
[IUOHAIILHBIC TEXHOJIOTHYECKHE PEHICHHUsI 110 CO3JJaHUI0
HUCKYCCTBCHHBIX aKyCTHYCCKUX KoJiebaHnil B TEXHOTEH-
HBIX KOMIUIEKCaX POCCHIMEH.

3AK/IIOYEHUE

B pesynbrare BBIIIOJHEHHBIX TEOPETUUECKUX U K-
CIEpUMEHTANIbHBIX HCCIEJ0BaHUN 00OOCHOBAaHBI Hepc-
MEeKTUBHBIE HANPABIICHUS PEIIEHUs MPOOIEeMbl panuo-
HaJIBHOTO U KOMILIEKCHOTO OCBOEHUS TEXHOTCHHBIX POC-
CBIITHBIX MecTopoxaeHuil. O60cHOBaHHE HOBBIX (PU3H-
KO-T€XHUYECKUX I'€OTeXHONOrui (GopMUpPOBAHUS IIac-
TOB KPYIHOMACINTA0HBIX TEXHOTE€HHBIX POCCBHIITHBIX Me-
CTOPOXKICHUH SIBIISETCS BaXXHOH (pyHIaMEHTaNbHOU 3a-
Jlaueil TopHO! HayKu.

OcHOBHBIE HayuyHbI€ U IIPAaKTUYECKUE pE3yJbTa-
Thl BBIITOJIHEHHBIX UCCIEN0BAaHUN 3aKIIOYAIOTCS B Cle-
JOYIOILEM:
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1. Ha ocHoBe pe3ynbsTaToB aHaIu3a JAEATEIbHOCTH
TOPHBIX NPEANPUATHH, HAyYHO-UCCIIEAOBATEIbCKUX aKa-
JEMUYECKHUX M OTPACICBBIX HHCTHTYTOB MOKA3aHO, YTO
HEJI00IIeHKa pe3epBa ChIpbeBOl 0a3bl pOCCHITHON 30J10-
TOJOOBIYN — TEXHOTCHHBIX OTBAIBHBIX KOMIIJIEKCOB—CO-
3/1a€T HETaTUBHbBIE COLMAJIbHO-3KOHOMHYECKUE TMOCIeN-
CTBUSI IIsl PETHOHOB TPAIUIIMOHHON POCCHITHON 30JI0TO-
no0bran. OnHako 3pPexkTHBHOE 0CBOEHUE MX BO3MOXKHO
TOJILKO MPH YCIOBHH MPUMEHEHHUST HOBBIX M PalliOHAIb-
HBIX TEXHOJIOTUH MOATOTOBKU U IIyOOKO# mepepaboTKu
TOPHOW MacChl JUIS TIOCIIEAYIOIIET0 U3BJICUCHHS KOMILICK-
ca LeHHbIX MuHepaioB. Co3aHue Takoi TEXHOJIOTHHU SIB-
JISIeTCSl aKTyaJIbHOM HAay4YHO-TEXHHUYECKOH 3aaadei, oTBe-
Yarole KOpEeHHbIM HHTEpecaM Pa3BUTHs PEeruoHa.

2. DKcnepuMeHTalbHBIM MyTeM YCTaHOBJICHBI Ka-
YeCTBEHHO-KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH MHIpa-
LMW LIEHHBIX KOMIIOHEHTOB B aJTIOBUAIBHOHN cpeje MoA
BozneiictBueM nukioB “IIpomoposka—IIporanBanue”
(ITI-IT). TMonmy4eHsbl HaHHBIE, MO3BOJISIIOIINE OIEHHUTH
YCPEIHEHHYI0 CKOPOCTh MHTPAIIOHHBIX IPOIECCOB
(pakuumii 3010Ta B MacCUBE MOPOA, UMEIOLIEM THIINY-
HBIM JUI1 MHOTUX POCCHINIEH peruoHa rpaHyloMeTpu-
yeckuil cocraB. CKOpOCTh MUTpaluu (pakLuid 3010Ta
B pe3yabprare nukios [I-I1 HaxoauTcs B mpemenax ot
1.6 mo 0.3 MM/cyT. mais 4acTuIl 30JI0Ta pasmepom 2.5
MM. st Gonee Menkux (paknuii CKOPOCTh MHUTPAIIUU
yBeJIIMYUBaeTcs. be3HanopHble MOTOKU BOJBI B MacCHBE
nopon u tukisl [I-11 sBistroTcst Takke “karaau3zaTopom”
JE3UHTEerpallMOHHBIX IPOLECCOB, YTO B CBOIO OYepellb
CIOCOOCTBYIOT TIPOCTPAHCTBEHHBIM ITEPEMEIICHUSAM Yac-
THUI LIEHHBIX KOMIOHEHTOB. HecoMHeHHO, YTO BO3IeH-
CTBHE Ha MAacCUB TOPOJ OE3HANMOPHBIX TOTOKOB BOJIBI
CHOCOOHO MHOTOKPATHO YBEJIMYMTH ITOT [OKA3aTelb, YTO
00OCHOBAaHHO TI03BOJISIET CUNTAThH JTAHHBIA KOMIUIEKC TEX-
HOJIOTHUECKUX OIepalnuii BaXKHOM U CyIlecTBEHHON dac-
TBIO TEOTEXHOJIOTUH Pa3pabOTKU TEXHOTCHHBIX POCCHITECH
Ha OCHOBE ()OPMHUPOBAHUS MPOLYKTUBHOTO IJIACTA.

3. OneHka U3BeCTHHIX (DAKTOB BIMSHHUS MUKpOCEHC-
MHUYECKHX MPOIIECCOB Ha 00pa30BaHHUE MPUPOIHBIX POC-
CBINIEH MO3BOJIMIIa ONPEAENIUTh HaydyHOE HalpaBieHUE
WCCIICJIOBAaHUN BO3JICHCTBUS SHEPTUU KOJIICOAHUHA OT HC-
TOYHUKOB MPHUPOJHOTO MM UCKYCCTBEHHOTO XapakTepa
Ha (opMHpOBaHUE OOOTANICHHOTO IPUIITIOTUKOBOTO
IylacTa TEXHOT€HHBIX POCCHIITHBIX 00pa30BaHUM.

11.

14.
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Pexomenooesana x neuamu U .IO. Pacckazoebim

Yu.A. Mamaev, V.S. Litvintsev, V.S. Alexeey

Processes of a productive layer formation of the noble metals technogene placers

There were established the regularities of natural processes impact on migration and concentration of noble

metals particles in technogene placer formations.

Key words: technogene placer deposits, cryogenic processes, blowout piping, filtration flows, gold particles

migration, productive layer formation.



