ymc 550.4

IIO,ZIBI/I}RHLIE (I)OPMI:I BJIEMEHTOB B TOP(I)AX
' ‘MECTOPOKJIEHUS tE[]ZIfCT()E

Bepraronuc B.K., Apxunos B.C., TI/IXOMHPOB& H.O.

- OnpezesieH0 COOTHOIIEHNE MOABUKHBIX (POPM XHMUUECKHX DI€MEHTOB, BRIJABIUBACMBIX 13
Top(a BMecTe ¢ BOAOH IpH Harpyske 1 KTc/cM?, HepexoiAmux B BOAAHYIO BRITSIKKY U JecopGupye-
merx 0,5 H pacrsopom NH,CI. :

BBe,menue

Tpa,zmn;pmHHo Topq) ncnom:aosanca Kak ROMMYHEUILHO GLITOBoe u aHepreTH—
4ecKoe TomwuBo. B mocaennue ﬂECﬂTI/IJIETI/IH OH CTaJ HpHMEHHTBCH B CEJIECKOM XO-
3AHCTBRE B KAUeCTBe YAOOPeHNH U I HOIyIeHNs GeﬂROBHX KODPMOBBIX ¥ POCTOBBIX
BEIIIeCTB, GpIOCTnmyJIﬂTopOB, a TaKiKe B MeAVUHHCKOR OPOMBINIIEHHOCTH, OaTbHe-
OJIOTHUH, Be'replmapnn ¥ BO MHOTHX APYTHX OTPACIAX HAPOAHOTO XO3AUCTBA.

B mopasnsAromieM GOIBITUHCTBE CAYUAEB IIPHU OIPEACICHUN HOTpGﬁI/ITeJIBCRPIX Ka-
4ecTB Top(a OTPAHUYHBAIOTCH H3YYEHIEM €T0 oﬁmeTeXHqucrcmx CBOMCTB. I/lﬂoma HOD-
Mupyiorcsa saauenusa pH, mokazarenn IPYILOBOTO COCTABA, COAEPIKAHNA JKeJIesa, Kalb-
nus, XJI0pa, Gocdopa 1 HeKOTOPHIe APYTHE IAPAMETDEL. HsyquHe MUKDOSJIEMEHTHOTO
cocrasa ToppoB (CHBRTP&JIBHBIPI aHama3 30JIB1) 651.710 BKJIIOYEHO B IIepedeHb oﬁﬂsaTenL-
HBIX BHJOB paboT Ipu myqeﬂym KaueCTBa CBIPbs Jmnm B CaMble IIOCTIeJHIe TObI [1]

IIpu ucnosb3oBasuu Topda B n;eJIOM psaze o'rpac.n:en HAPOJHOTO Xo03daficTBa
BOBHHUKAET HEOOXOAUMOCTE MY IeHUS MmcposnemeHTHoro cocraBa ceipba. K atum
HaIPaBIeHIAM OTHOCHTCH, B nepBylo o4epess, IPUMeHEHNE Top(ba B CEJIBCKOM X0~
saiictre. [Ipn BHeceHHE TOpda B [MOYBY U OPH OPUTOTOBJICHUN Termnqﬁmx TPYHTOB
U yno6penutt Ha TopGhAHOH 0CHOBe HEOOXOAUMO YIUTHIBATH GAJIAHC HE TOJBKO 0C-
HOBHBIX DJIEMEHTOB nuranus pacrenuil (N, P, K, Ca, Mg, S, Fe), HO m MuUKpOdTE-
mentos (Cu, Zn, B, Mn, Mo, Co u z1p.). Cozxepmaﬁne B Top(be 6HOMOTIUEeCKH AKTHB-
HBIX 9IEMEHTOB MIDAET TaKxKe BAXKHYIO DOJIb NP HOJYYeHUH KOPMOBBHIX ADOIK-
’Kel, ocaxapeHHOTO Topda, KOPMOBOI'O caxapa, yIrJIeBOJHO-IIPOTEMHOBOTO KOPMA.
Pan MUKDOB/IEMEHTOB (Hg, Sh, V, Cr, Sr, Ba, Nl, Pb, Cd, Se, I u up. ) IpH ompese-
JIeHHBIX ROHu;eHTpauon OKa3LIBaeT cm[bHoe yrHeTamllee WK CTUMYIUPYIOIee
Bos,quCTBﬂe Ha KHA3HEEATeSHHOCTD pac'renma CKUBOTHBIX ¥ YesoBexa. Conepsxa-
HUS TAKHUX HIEMEHTOB BAyKHO 3HATH IIPU nponsso,zxc'rBe u3 Top(ba MeJUIUHCKHX
npenapaTOB ¥ TOBAPOB HaPOJHOTO HOTpeﬁJIeHI/m, a Tax{me IIpH UCIONIb30BAHNHY ChI-
DB B pacTeHHeBo,zmTBe, *KUBOTHOBO/CTBE, BeTepHHapﬂu u 6a.ane0ﬂornu. ,

Ilpu OIpefieleHNU BOBMOIKHEIX oﬁnaCTeI/I HCIIOJIb30BAHUSA TOpd)HHOI‘O CEIPBS
JOJISKHEI YIHTHIBATHCSH, B OCHOBHOM, He BAJOBbIE COJEPIKAHNA SIEMEHTOB, a KOH-
OeHTpaluy B Topde MX DONBHAKHBEIX COeIUMHEHUH, KOTOPHIe, BKJIIUASACH B TPO(hU-
YeCKHe LMy, CIIoco0HbI HAKAIINBATLCA B OPraHu3Me UejIOBeKa.

Briepsrie NOHATHE 0 MOZBUAKHOCTH HJIEMEHTOB GBLLIO pa3paboTaHo IPUMeHH-
TeJBHO K arPOXUMUM AN OlpelefIeHUS CTEeIleHH JOCTYIHOCTH ITHTATEJIbHBIX Be-
INEeCTB TTOYBHI JJIS PACTEHUMN [2].

Comepsxanue IOJBHMKHBIX BIEMEHTOB B TOP(de 3aBUCHT OT (DOPM HAXOKICHUS
B HEM HEOPraHu4YecKUX (BOJIbHBIX) KOMIOHEHTOB.

Hawubosiee monpobuas remeruveckas Kiaccuurania 3061 TOphoB paspabo-
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rapa WM.U. JlumirBaroMm ¢ coastopamu [3]. OHEM pasnnuarnT KOHCTUTYIIMOHHYIO
g(nepm/xqﬂyxo) U HAHOCHYIO (Bmpnqﬂyfo) zoay. Ilepsuunas B0JIBHOCTE o0ycJioBaeHa
ColepIKAHTEeM MUHEPAJLHBIX KOMIIOHEHTOB B PACTEHUAX, 4 B'rapﬁtxﬂaa —~ WX Ho-
CTYIUIEHHEM € IBLIBI0, IPYHTOBHIMY U IOBEPXHOCTHEIME BogamMu. B He@praﬂnqec-
Koi yacTu Topda MU BBIIEJIEHO NATH HOPM HaXOMACHNA XUMHAYECKUX SJIeMEeHTOB:
- HeOpraHWYeCcK#e MUHEDabl Topda (TeppUreHHble, ayTUTreHHbIe u OMoTeHHbIe);
- HEOPTaHWUCCKKe KOMIOHEHTHI Top(pﬁﬂon BOJBI; -
- HOHOOOMEHHEIE TeTePOIIOIAPHEIe OPTaHO- MMHepaJILHBIB ROMIIJIeECI:I,
- KOMILIEKCHO-TeTePOIOJIAPHEIE OPTaHO-MIUHEPATbHEIE COSIMHEHUS )
- azl;copﬁnm)ﬂﬁme KOMIUIEKCEL OPTaHHIeCKUX. BeIecTB ¢ MuHepaJbHOH uac-
. TBIO Top(pa. , _ -
HaMH npezmarae'rc:ﬂ Hecrco.ub}co Hﬂaa reHeanecmaﬂ R.uaccmbnmanna BOJ[I)"
HBIX ROMIIOHGHTOB Top(pa‘
- KOHCTHTYIIMOHHAS (pacrm'rem.ﬂaﬂ) aona'
- KJIaCTOTeHHAA 30718, OﬁyCJIOBJIeHHaH noc'rymxennem B Topcpammn 06J10M0q~
HOTO MaTepuasia B pedyabTaTe BOXHOU 1 BOBAYIIHOM Mnrpauun, 4
- MUHepareHHas BDJIa, HCTOYHUKOM KOTOPOH SIBASIOTCH HonooﬁpasoBaHHme

__XeMOTeHHBIE B Gﬂorem{me MI/IHEpaJIBI,

- copﬁn;m)}maﬂ 30718, 00A3aHHAS CBOUM nponcxomzxemxxem COpﬁI];E{I/I u3 60J10T~
HBIX BOJ OPraHUYECKUMU ¥ HEOPTaHNIeCKNMHU KOMIOHEeHTAMY Top(ba MuHe-
PAJIBHBIX U OPTaHo- MHHepaJILHBIx coe,u;nHeHnn, ,

- TeXHOTeHHAs 30718, :06})33571()]1;35{(!}1 U3-3a IIOCTYIIJIeHI/Iﬂ B Topxb TBeplII:IX qa—
QMHmm Heoqnmeﬁﬂmx CTOKOB npennpzafmn, a TakKe B pesyJILTaTe o-
CTYILIEHUS B HUX 3aTDASHEHHBIX IOBEPXHOCTHEIX ¥ IIOA3EMHBIX BOJ,.

 Ompepenenve TOABUMHBIX (POPM BJIEMEHTOB B TOPhAX U IIOYUBAX 06BIUHO TTPO-
Bo,zm'r nyTeM 00pafoTKY WX HaBECOK pacTBOpaMH MI'IHepaJIBHBIX U OPTaHWYIECKUX
peaPeHTOB [4-8u ,D;p.]. IIo,n;BEmHLIe (opMBI Kesresa U3BJIEKAIOT U3 TOP(OB U 10YB
pacTBOpaMH COJISTHOM KUCJIOTHI, nupocpocd_)ara Ramm, cMeceil TMMOHHOKHUCIOTO Ha-
TPHA U rn,npozcapﬁoﬁa'ra HATPHA C ,qoﬁaBRaMH CYXOTro m,apocynmbwra HATPHSA, CMe-
ceit PHJJ;pocym)@nTa u mapodocdara HaTpud, cmecedi M1aBeTeBOl KWUCIOTHI U IaBe-
JIEBOKMCIIOT0 aMMoHMs; Qocdopa, Kalusd U MeLH — COJIAHON KUCAOTEE; IIHKA-COJLA~
HOI/I KI/ILJIOTI:I U XJIOPACTOI0 Kalus; 6opa—cy.nmba'ra MarHusg; Mapranna-cepHoi Kuc-
JIOTHI; Ica,zzMI/Ia, CBHHIIA ¥ Roﬁa.uwa-asoq'ﬂon KHCJIOTHI; Mom/x6,z;eﬂa~ cMeceli maBee-
BOU KHCJIOTBI ¥ OKcaJiaTa aMMOHY. LIPH 5TOM HepeIKO BEITAMKY IIPOBOJAT IPH Ha-
rpeBaHnK paCTBOpOB, HpOﬁLI OﬁpaﬁaTBIBaIOT AJIUTEIBHOE BPeMs mm MHOTOKPaTHO.
Yc.nomm T&RPIX SRCIIepI/IMeHTOB He OTBeanOT npnpo;mon Q)nsmco XUMEIec-
KO]?I oﬁcTaHOBKe B TOpClJ&HBIX saﬂemax u nquax B KUKV (paay OTILITOB Mepexo-.
p;ﬂ'r DJIEMEHTEI HE TOJBKO n3-3a nsBﬂequIfm UX IOABHXKHBIX (OPM, HO H 3a CUET
pac'rBopeHna opraﬂmecrmx ROMHDHGHTOB, Teppm:reHHLIX, XEeMOTE€HHBIX " 5I/IOPBH-{
HBIX MAHEDAJIOB. '
’ Hepenxo onpe,nenarofr Tafcme OGMGHHBIG (boprI BJIeMeHTOB [6 n np ]nyfreM ux
necopﬁmm XJIOPHCTEIM AMMOHTIEM (Fe Ca), XJIOPUCTEHIM KaJIleM (Fe,l Ca), conanoit
KHCJIOTOMH (Ca, Mg)u npyrunm pedI‘e}ITaMI/I ITpw aTom Topﬁp paccmannBamT KaK
TI/IIII/IIIHLII/I MOHOOOMEHHHUK [3] , , :
B pﬂne cayuaer [6, 8 np. 1 IIO,ZI,BPI&‘K.HLIG (})opMLI BJIeMGHTOB (Fe, Ca, B 51 ,ll;p ) us-
BJIeEaIOT u3 Topha 1 II0YB JII/ICTI/IJIJII/IPOBaHHOI/I BOIOT. ot
I[JIH Bmamxemm IIO,ZLBPI}KHI)IX 5JIEMEHTOB B Topd)ax HaMI/I paapaﬁoTaHa He-
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CKOJIPKO MHAS MeTOIHKA, B MAKCUMAJBHON CTeIleHn WCKJIIOUAIONIAaa IpuMeHeHTe
XAMUYECKUX peareHToB. Ilpym npomefennu sKCIepuMeHTANILHBIX HCCIEOBAHMUN
HCTIOJIB3YIOTCHA TOP(hBI eCTeCTBeHHON BIAKHOCTH. OIBITH BRIIOTHAIOTCA ‘B TPH 1O~
cienoBaTeNbHbIe cTaguu: OT¥KaTHe BOJHI Ha Ipecce, BOAHAA BRITAMKKA, Aecopbnus
noryionieHHOro kommiexca 0,5 H NH,CI. Tlo maenuto T.C. Bepaun [9], 0,5 H x0-
PHUCTBEI AMMOHHUH ABISIETCS Hauboree 5hGeKTUBHBIM fecOpOeHTOM, B M]?IHI/IMaJIB'
HOM cTeneHn pa331arammnm MAaTepHa oﬁpafiaTMBaeme Hpoﬁ
' ce ‘Meromugka nccne;wnamm -

Jna nsydenns moaBMAKHBIX (HOPM 9IeMEeHTOB GwLT0 oTo6paHo 5 TaGopaTop-
HBIX TEXHOJOTHUIECKUX P06 Topda maccoit 110 40 kr. IIyHKTH 0T60pa npob Hame-
“aJIu 10 MaTepuaiam feranbHoil passearn. Ilpu oTom ux pasmem;aﬂn PaBHOMEDHO
Ha THIIOBBEIX yUACTKAX MeCTOpoMaeHus. OnpoboBanme TIPOBOIUIIHN C IIOMOLIBIO Te-
OJIOTMYECKOr0 TOP(AHOTO 6ypa ¢ eMKOCTHIO UETHOKA 500 cm3. Juis monyyenns
Ope/iCTaBUTeNIbHEIX IPO0 KAk Y0 n3 HUX OTGI/IpaJIII B 3-4 MyHKTAax, PacmosoKeH-
HBIX Ha SHan/ITeJILHOM YAaJeHun APYT OT APYyTa. TIpo6er YIaKOBBIBAJIA B HOJUBTH-
JIEHOBBIE METITKL u ’I‘paH(‘I[OpTI'IpOBaJII/I UX B TAKOM BHJe B naﬁopafropyxm. ‘

B xaMepanrbHOM HOMEIIEHWH W3 KaMA0H mpoObl 0T6Hpa.7m HaBecKy Topda
maccou 2 Kr, ROTOPYIO COXpaHﬂJII/I BO BnamHOM COCTOﬂHHII zl;JIﬂ l[aJILHeI/IIIIIIX uc-
CJIE,}J;OB&HHH. '

‘Barem mpobul Topha cymmm eCTEeCTBeHHBIM CIOCOGOM 0 BOS,B,’YIIIHO CYXOro
COCTOAHUSA, U3MEJIbUAIN HA HJIaHeTapHOI/I MeJIbHHIe DU-2x1 50 I/I HpocenBaJm ye-
pes CHTO 0,25 mM. Ha HaBeckax BOB,Z[YIIIHO cyxoro Top(ha ITPOBOAUIN TeXHUIECKUE
aHATUSEL, 0npe,zzemmu arpongquczme CBOI/ICTB& u MI/IRpOBJIeMeHTHLII/I CoCTaB
CHIPBA.

ConepxaBnnusa MHUKPOJIEMEHTOB OIIpeesIsain HEHTpOHHO AKTUBAITTHOBHEIM
cuocoBom [10]. AHaJII/IB He 'rpeﬁveT OBOJIEHU A WA paCTB()peHI/IH Topda, uTo 3HAYH-
TeILHO YIPOIiaeT TOATOTOBKY 06pasta, HCKITI0UaeT ero 3arpAsHeHHe WM TOTePIo
OTAeJbHBIX BIEeMEHTOB, Ananugy IIOZBEPTAIN HABECKU MPecCOBAHHOTO BO3AYIIHO-
cyxoro Topha Macco# 150+5 mr. x yIIaROBbIBaJII/I B HpOMBIT"_VIO B CIIAPTE AJIIOMM-
HEeBYIO QOJIBIY U B TAKOM BHJIe Hanpamm.un HA oﬁﬂyqeﬂne PEBYJILTaTLI aHAJH3A
' IePeCUNTHIBAIY HA ‘abCOMIOTHO CyX0e BemeCTBo. R

C ucmons3oBanmeM TOpdoB ECTeCTBeHHOPI Bnamnoc'm OleG}IGJIHJII/I ux Gora-
HUYEeCKHH COCTAB, CTENEeHb PABIOYKeHHS H IIO,ZLBI/IHCHI:IG (popMLI ssieMmenToB. Il
BBIABJICHUS noc.nezmnx u3 npoﬁ Top(pa ecTecTBeHHOM BJI&H{HOCTH maccou 1, 465-
1,742 xr ma py‘%[HOM npecce upu Harpyarce 1 KTC/cM2 OT'KAMAIH BOZY M onpe,uenﬂ-
Jin ee 0b6beM B MepHOM IUIHHIPe. 3aTeM U3 Rangon Hpo6sI 0TOMPAT HABECKH TOD-
tha maccoit 100 T, HOMemaJIH WX B KOHﬂqecRHe IIJIOCI-CO,U;OHHBIQ KOJIOBI o0beMoM 750
MJT u 3amuBaan 500 M JII/ICTI/IJIJII/IDOBaHHOH BOJIEL. Cozxepmnmoe K06 nepememn—
BAJIV CTEKJISHHOH IMAJIOYKO. Hepes 3 uaca mrmzcym (baay OIIBITOB OTHEJISAJIK OT
Topda ¢ MOMOITEI0 6YMAKHOTO (I)I/IJILTpa «CHHASI TeHTa» U B MEePHOM IUJIUHIIPE O~
penenanu ee obwem. [ocae HOJNY9IeHU BOAHBIX BEITSIMEK U3 TeX 3Ke HABECOK IO
aHAJOTMIHONH cXeMe IIpOBoszm aecopﬁn;mo ﬂorﬂomeﬁﬂmx uwonoB 500 mx 0,5 H
pacTBopa xnopﬂcworo AMMOHNSA. Hoa yBeJIudeHn s ROHueHTpauI/m SJIeMeHTOB oT-
FATYIO U3 TOP(hA BOLY, BOLHDBIE BEITAEKKI 1 pPacTBOPEL nocJie J_:ecopfiuml HOHOB yIa-
puBau Ha BOAAHOM Gane B 3-14 pas. ITo 5 ML OLTaBIIII/IXCﬂ 110(3.718 ynapI/IBaHHﬂ pac-
TBOPOB TEPEHOCHIN IIOCTENEHHO C HOMom;bIo HHHBTRH Ha 6YM3}I{HLIG GrILTPBI
«CHUHSA JIEHTa» , KOTOPLIe CyIIIHJII/I Ha YaCOBBIX CTeRJIaX OJ HaOTO.TIBHbIMH JgaMra-

My, DOHIETPH CBOPaUMBAIK, OGEDPTHIBAIN LIPOMBITOH B CIIUPTE AJTIOMUHHEBOH
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, Q)om,rox& u HanpaBJIaJm Ha HGKTDOHHO eaRTEBaIIIfIOHHLIK aHanns Hpn paciugpos-
‘e peSYJIbTaTOB aHaJmaa HCIIOJILBOBaJIH nporpammy, nosﬂojmmmyxo OTpeNesIATE
\Maccy aHaJII/ISI/IpyeMLIX BJIEMBHTOB B Mnmporpammax ,IIJm EOHTpOJIH YUCTOTHI DKC-
‘nepnmeHTOB onpe,zx;eﬂmm co,u;epmaﬂna 3JIeMBHTOB B Q)KJIBTpe, a TaRme B cpI/IJILT—
) ’pax Ha KOTODBIe BBICAWIIH 0 IPAHATOR HAMU MeTO[HKE 3JIeMEHThI M3 AUCTUILIIH-
pOBaHHON BOJIBI 1 p;ecopﬁeHTa OTH BeJIHIHHEL BEIIUTAJIN U3 MACChl IEMEHTOB, BbI-
SBJICHHBIX B (DMUIBTPAX HA COOTBETCTBYIONEM HTATe IIPOBeleHI s BECHBDHMGHTOB
KosmuecTBo 5/1€MEHTOB, BHIaBICHHLIX U3 ‘Topga ¢ BOJIO#, NepemIeuX B Bmmme
BBITSSKKY 1 necopbuposaausix 0,5 H paCTBOPOM XJIOPHCTOTO AMMOHHE, PACCUUTHI-
BaJIV B npon;eHTax TI0 OTHOIIEHHIO K X COAEPIKAHUIO B UCXOLHON npoﬁe Topda. Ho-
JIBUIKHBIE Q)opMLI HUKeJs, cepebpa, PTYTH, CyPhMbI H CelleHa He paccqprrm]aamvr,
TAK KAK 5TH SJIEMEHTHI PV HU3KNX KOHIEeHTPAILUIaX onpezxenmo'rca HEATPOHHO-
AKTHBalMOHHEIM CII0CO00M ¢ Gom:m(m norpem#socTeio. Hexoropeie snemenTts! (Rb,
Cs, Ca, Ba) B paze ciy4uaes ObL1H BBIABICHEI IHITh B JKUIKAX (asax oneITOB (OTka-
Tad TopsaHad BOAA, BOJAHAS BHITAMKKA, NeCOPOEHT) W He yCTAHOBJIEHEI B mpofax
Topda. B arom cuyuae npu pacyerax INOJBUKHEIX (OPM 2IeMeHTOB B KauecTBe ux
MCXOAHBIX. co,u;epmaﬁﬁn NPUHAMAIY T0J0BHHY TIpeJesa oGHapyxceHmL '
- OOmue cBesenns o MeCTOPOMKHXEHNM ;

Topdaroe MeCTOPOXK/(eHHe Yucroe HAXOAWTCA HA CEBEPHOM OKpaye ‘Iynhmcrcon
TOp(hAHO-00T0THO! npommupm, BBIZIEJIAEMON B IpefiesiaX B0HbI IUIOCKHUX eBTPOGHBIX
- OCOKOBO-THITHOBBIX GosioT [1 1]. Oro npe,u;CTaBJmeT co00¥i CI0KHEIH BOTOTHBIN MaccHs,

i ccpopMHpOBaHHLm B ApeBHeil o OnHe c'rmca B MEXKIypeube Bo.nbmopr IOxco1 u Tommu.
IleTannHO pasBelaH FOTO-3alafHbIN YYACTOK GosroTHOTO MdCCI/IBa Ha IUIOMALHN
1901 ra B IPOMBIILIEHHOM KORTYpe. IIpOTAMEeHHOCTS eTo 10 ATHHHON OCH COCTABILI-
~eT 6,7 KM, a HanboIbITas TIUPAHA — 3,2 KM. B TPOMBINLIEHHOM KOHTYPE MECTOPOH-
AEHHS pacnosoxeno 14 chozonmB obme# wioazneio 73 ra. BoapmyancTBO M3 HUX
. AMEIOT IIoImans 1-8 ra u imisn oxuH — 43 ra. Bcee CYXOJOJIBI 06JIECEHBI U YeTKO BEI-
payKkeHEl B pelibede. Huo MQCTOpOHC,l];EHPIH umeposHoe. OHO nsoﬁmxye*r MHOTOUUCTICH-
HEIMH 3alafrHaMy, 6yrpaMu u TPUBAMH., Cpeﬂ;Haa MOIITHOCTD 3ane:&cn cocTaBger
3,63 M. HOJICTI/IJIaIO]IIHe TPYHTBI ]Ipe,D;CTaBJIeHBI IIeCRaMI/I, cynecamu U CYTJIRHKAM.

]EO;EHaa qaCTL Mecrropom;xemm apeanpyewca petncom Iﬂnmxoﬁomcon H PyYb-

em, B]IEUI&IOIIIPIMI/I B peRy TOMB CesepHada ORP&HH& pa3Be,r_(aHHoro y4acTKa OIUTaeT
peuxy Temiyio, .FIBJIﬂIOIIIyIOCH npnTOROM PEKH Eom,mopx HOxkceI. HOBerHOCTB Me-
CTOPOXKEHHS MMeeT OTUETINBBIE YRIOHLL B CTODOHY BOZONIPHEMHUKOB. Abcomior-
'HBIE ee OTMEeTKH B I[eHTpaJILHOIfI YacTy pasBe/JaHHOr0 yYacTKa Ha 9 M Goablie, Yyem
Ha ompamcax HGHTpaJIBHaﬁ 9aCTh MGCTOpO}I{ﬂ;eHI«IH CHIIBHO OGBOJIHeHa. Ona umeer
IpA0BO- Moqamnaﬂbm pemsed.

Hanﬁonbmnm PACIIPOCTPAHEHUEM IIOIBIYIOTCA TOPGAHBIE 3aIEIHKH BerOBOI‘O
THIIA, cxara;onme 88% nmomagu mecToposkaenus. Ha 1010 3a1eell mepexogHo-
0 ¥ HH3WHHOTO THIIOB npnxo,um‘ca COOTBeTCTBeHHO 8, 4% u 3,6% n.nom;agm passe-
JIAHHOTO YUACTKA. 7

ITo 60oTaHUYECKOMY COCTAaBY BhIAEIeHO 35 BumoB Topda. Hambosee pacmpoctpa-

 HEHHBIMU CPeU HUX SABJSIOTCH cpyCRyM Topd (39% o0peMa sanesxu), meixnepue-
BO- cd)aPHOBLII/I Topd) (9% ), KOMILIeKCHBIH Topd (7 %), Maremlaﬂnxym—'rop{b 4%)m
c(harsoBeIi MOUaRUHHEEIN Topd (4% ). B menom mo MeCTOPOKEHHIO BePXOBbIe TOP-
(Bl BAaHEMAIOT 82% obbema sanesxu, IIePeXOLHBIE 16% wn ausunEbIE - 2% .

Top@m Mec'ropomp;eﬂﬂﬁ Yucroe XapaKTepU3YI0TCA OYEeHb HU3KOM 30JIbHOCTBIO,
COCTABIIAIONEH B cperHem 3% . CpeJasada cTeNeHb PasJoKeH s Topda paBHa 16%.
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Kparras XapaKTepPUCTHKA OCHOBHBIX BHIOB Toptpa
OToﬁpaHHme s I/ICCJIeJJ;OBaHHﬂ Ipo6sI Hpe,Z{CTaBJIGHLI BerOBbIMI/I @ycxym—
‘ Top(bamn, Maremaﬂmwm TOphaMH ¥ KOMILJIEKCHBIMUI Top(baMI/I a TaRJRe 1epexos-
HBIMU IHeI/IXII;epI/IGBI:IMI/I ‘TopdamMmu (Tabir. 1) CTeﬂeHb paa.uomeHna BerOBBIX TOp-
| doB ROJIeﬁaJ.[aCL OT 5 J_m 15% U JINIIE B nepexo,n;ﬂbtx Topq)ax oHa cocraBiana 35%.

Ta6ruya 1
Bomdnuueqmua cocmae u cmenens pa.s.nosfcenug ,mopgba, ,
& SRS boranuyeckuii cocrag ~ + Crenens
. Twn 1 Bux Topda,
T ilj;ggg paCTeHwI Top(pooﬁpazoaawnn Conepraime, | pasiOkeHHs KaTeFOpY[L}lI cn?;ia
L i A | rtopda, %
| 9231 thamym 6ypbm o 85 . BerOBOH (pycxyw
| Coarnym Marenﬂaﬂcmu ' ‘ 5 5 T0pd, B-0-1
Tywpa ' 1o o o
1923-2"| Coarnym Gantuticknit 1 Cn - ' BepxoBoit
| Caraym Marennasckmit 60 P MaremaHHKyM—Toptp
Coarnym Gyppiit- : 4 Cmo 15 | B-0-1
MNymwga S RS . - :
| Ocoka romsmas =~ |5 . o » i
923-3 | Coaraym Gypetit | 75 | | BepxoBoli kommieKcHblil
Coarnym Ganruiicknit | 400 | “15 | opd,
| JipeBecubie ocTaTku - s e T B0
| Hleiixuepus ST e | I R ey ‘
-.923-4 | Chartnym 6amﬂﬁcmn 40 , ;_.Bepxoson KOMIIHCKCHLIM »
' Cparrym Marennayﬁcgmi R ,’4;(}_‘, R 10 10pdh,
| Ciparuym Oypriii B 10 3 S| B- 0-1
Charaym GOHBIHDH 10 e R
923-5 | Ocoxatomsmas- - [ 10 | [Mepexonbiii
: | Ulettxuepus R DL 55 T | weitxuepuessiii Topd,
-Coaraym bonpmott | Cn. | .35 |TL2-1
Coartym Sanuiickuit , 35 R
Coparnym MareTaHCKui | ca

Hpumeuauue Bomauuuecmue AHAUSbL BbLNOJLHEHbL 8 HHPI ﬁuo.nozuu ©u (iuoqbusurcu npu
Tomcron zocyéapcmeennom ynueepcumeme B.A Ba3an03bm

30JII)HOCTI; TOp(bOB (Taﬁ.n; 2) He HpeBBIIHaET 5% n I/I3M6H§IBTC&I or 1 7% 1o
4,4% . Taxas 8()JH:HOCTI> xapaRTepHa JUIS BerOBHX Topq)os u CBI/I}IETGJILCTByeT o
Hnaxon CTEIIeHH MHHepaﬂnaan;ﬂn saﬂemn. Bmxo;x JIeTytmx BeIeCTB (raba. 2)
ndeanecmn He 3aBHCUT OT Bm,aa 'rop(})a (7 1,8- 78,-3%)

 Tabauya 2
Pmyﬂbmamu mexnuuecmux anaﬂusoe moqua S '
Hindp AnanuTiaeckas BIaXKHOCTD, % 1 3OJIBH()CTI>, Y% Bmxua AETYYHX BemeCTB Y%
npo6sl ‘ : ’ '
o3 - e Y A BT
19232 B L S 74,6
923-3 - 75 [ gt RS T T g 3T
923-4 6,2 3,4 74,4
19235 | 6,8 ERRSE 440 : ~ 71,8

T'maponuwTuueckasa KHCTOTHOCTS HCCJIe;IOBAHme TopdoB Bapbnpye'r o'r 108
710 148 mr-axB /100 r cyxoro Topda (Taﬁ.u. 3). (“o,qepmaﬁnﬂ xJopa COCTABJIAIOT 13- '
26 Mr/100 r cyxoro Topda. N

Topdetr mecToposenust III/mToe no cpaBHeHmo c Top(}gaMH ,ZIPYI‘I/IX MEeCTOPOIK-
nenuit Tomekoi oﬁnac'm [12]u esponemcxom gactu Poccnu [13] Oﬁe,&HeHBI nojaB-
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Tabauua 3

Aapoxumuuecwue ceoucméa Oﬁzf)a -
Drapojutiyeckas KUCIOTHOCTS, Coae ncaﬂue xJiopa,
Lﬂmpp npoﬁm e er)—akn/l()()rcyxoro TopCpa R Ml/iOOpr CyXoro To%(ba
9231 148 N 19
9232 : BT B T A N R EENTE R
. 923-3 e 13 o e e
e R T I T T
923-5 0 108 25

JAAIOTIAM GONBITHHCTBOM HIeMeHToB (Tab. 4). Comepkanus ’eesa I KAIbIAA He ;
npeBbInaT coorsercrienHo 0,2 m 0,4%., RonneHTpanna HATPHS COCTABJIAET
183 0- 325 0r/m. Bap:m 06Hapymeﬁ B, Tpex oﬁpasuax U3 IATH B IcOJII/ItxeCTBe 22,9-
67, 1 r/r. Cmegpyer OTMETHTE UaCTYIO Bc'rpeqaemocm> pyGuzpns, ROTODLII*I obHApPY-
 JKMBAETCA B UETHIPEX npobax us mATH B Kosiwuectse 1,6-3,5 1 /. Comepaxarnd 6po-
- ma (8,2-13,6 r/T) xapaxkTepHS! I BEPXOBRIX charsoBLIX CAa00PABIOMUBITEXCA
: TOpC])OB W nmues B mepexomEoM medxnepreBoM Topde ero ROHueﬂmpaunﬂ JOCTHTa-
et 18, 0 r/1. Coep:RaHuA BJI€MEHTOB TDYIIILI Meesa (Co, Cr), penkux u paccess-
- mBIX siemMenTos (Sc, Th, TanTanomabI) 63112133111 K HX ROHueHTpannﬂ B Topdhax xpy-
TUX CUOHMPCKUX Mec'ropom;xennn.

' N : ) Tabruya 4
Pe3yﬂbmamb1 neumpanno anmusauuonuoao ananusa mop(poe

SR i Copnepxanme, I/t cyxoro Topba o ,
DHemonT 9231 9232 9233 9234 9235
Na 183,0 325,0 258,0 219,0 - 302,0
Rb 1,6 2.2 3,5 0,5* 3,0
Cs 0,005% 0,17 He 06H. 024 | 027
Ca 18450 © 27040 2703,0 33270 1250,0*
Ba 0,5% 0,5% 229 37,0 67,1
Fe ~1089,0 C1890,0 | 9460 1494.0 1683,0
- Co 039 L8 | 041 0,89 1,58
- Cr 1,3 2,7 2,5 1,8 2,1
Br 82 13,6 10,5 12,5 18,0
‘Sc. 0,25 0,47 0,25 0,44 0,88
La 1,14 3,77 1,37 2,78 4,19
Ce 2,19 - 5,64 1,82 341 6,90
Sm 021 | 067 0,24 0,51 0.83
"Eu 0,025 0,105 0,028 0,068 0,118
CHf 0,08 0,06 0,04 0,07 0,12

Ipumenanue. 30ecy u danee: ananrusvl evtnonrnenv. 8 HHH ﬁ@epnou qbusu}cu npu Tomciom

noiumexnudeckom ynusepcumeme (anarumux B.H. Pesyuroa ). Ecau ; anemenmbl ObLIU BbIAGTLCHLL

8 HUOKUX PA3aX ONLLMOS U He YCmanosnenbl 8 np06ax mopga (ommeuenc 36e3004k0il ), mo 6 Ka-
yecmee ux ucxo@uux coﬁepmauuu npUHAMa noaosuna npedena oﬁnapywceuuﬂ

Taxum oGpaBDM B MHKPOYJICMEHTHOM COCTABE Topq)os mecTopoxnenus Unc-
TOe HAOJIIOAAIOTCSH KaK PETMOHANbHEIE, TAK I JOKaJIbHBIe ocobeHHOCTH. OT Topc})on
eBponefickofl yacTu Poccuy OHU OTIMYAIOTCHA HOBEIIIEHHBIM CONEDKAHUCM CHAH-
pud u napTasa. ITo cpaBHEeHEIO ¢ APYTrEME pafionamu ToMCKOH 061aCTH N3y YeHHbIE
TOp(OBI 00eIHEHbI BIeMeHTaMH TPYIIIEL Mejresa. JT0 OGyCJIbIé‘JieHo, o ’BK;};HMOMY
PACIIONOKEHAEM Mec'ropom,zxeﬂnﬂ B ApeBHeN J0xOnHe ¢ cmrza ‘{TO u Haﬂomnﬂo oT-
NeUYaTOK HA TeOXHMUIeCKUe yCJIOBI/Iﬂ To‘pd)oxiafcomeﬂﬂﬂ '
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Pe3y’JIbTaTbI 3chepnmen'raalbnmx HCCJIQ,Z[OB&HI/IH

ITo cremeny monBm:KHOCTH B Topdax MecTopo:kZeHus UmcToe M3yUeHHBIE
2JIEMEeHThI YCJIOBHO MOYKHO pasﬁI/ITL Ha TPH TPYIIBI XOPOLIO HOABUKHEIE, MO-
OBHOKHEIE U ¢1a60 moasuskube. K mepBoii rpyIe OTHOCATCSA 5JIeMEHTHI ¢ HOJeH mo-
ABMAKHBIX opm ot 50 1o 100% oT ux BaIoBOH ROHIJ;EHTpd.I];I/II/I B I/ICXO,H;HLIX npobax
TOpda, Ko BTOpPoii - ot 25 o 50% u K Tpersedi — 1o 25%.

K mepBoii rpymnine oTHOCATCA HATPUH, caMADHI 1 radHmi (TaﬁJI. 5-10).

Tabauua 5

H O@GU?]L‘HJJLB gopmuL oILeMenmOs 6 6epxoamx qbycmyM mopgax

II o&euofcnbte gbopmu SNEMEHIN08 6 eepxoebtx Maae.fwtaﬂufcy.m mop(pax

éﬁ;aﬁem : ~ Jloms H()}],BI/DI(HBIX (popM 3J1eMeHTOB, Y% OT BATOBOTO cozxepxcamms npoﬁe 923- 1
R o oTXKATAR BOJIa BOﬂHaﬁ BBITSKKA ,D;CCOPGGHT - CyMMa ‘
Na 17,8 10,0 284 56,2
Rb 0,00 0,0 0,0 0,0
Cs. 0,0 . 26,4 7,3,,6_ 100,00
‘Ba 43 0,0 95,7 1000
Fe 1,0 8.8 06 104
- Co 22 32 242 296
Cr 184 0,0 00 184
Sec 0,8 2,7 Y 62
La 0,0 0,0 0,02 0,02
Ce 04 - 00 .00 0,4
Sm 5,7 56,2 38,1 100,0
Eu 0,0 0,0 15,4 15,4
Hf 0,0 1000 0,0 100,0
Th 14 0,0 0,0 1,4
’ Taéﬂuua 6

eMEHT Ho1g noaBmkHLIX GOpM 1eMeHTOB, % OT BAIOBOTO oonepmaﬂm B 1ipobe 923-2
OTK4Tag BOJA BOIHAS BRITAKKA necopGeHT B cymMma
 Na 10,0 0,0 81,3 91,3
“'Rb 4.5 0,0 0,0 4,5
. Cs 0,0 0,0 0,0 0,0
"~ Ba 2.4 0,0 97,6 ©100,0
Fe 2,0 1,5 3,2 © 6,7
Co 1,8 0,8 644 67,0
Cr 8,1 0,0 44 12,5
Sc 1,2 35 12 59
La 0,0 0,0 0,0 0,0
Ce. 0,9 1,0 - 00 . 1,9
Sm. 49 234 T 100,00
Eu 1,5 2.1 0,0 3,6
Hf 0,0 100,0 0,0 100,00
Th 04 12 00 16

Ha ,ZIOJIIO IIO,II;BI/IHCHLIX (popM HanI/IH HpHXOJII/ITCH B Cpep;HeM 6(} 6% 0'1: .eTo Ba-
JIOBOTO COZEPYKAHUS B MCXOAHBIX IIPo6ax Topda. TIpuyeM B BepPXOBBIX Topq;ax OH
HabsIoaeTc IPEeUMYINEeCTBeHHO B COPOUPOBaHHOi (hopMe, 4 B IEPEXOLHBIX — BhI-
naBjuBaeTcda U3 Topda BMecTe ¢ BOJOM. v oo gt

TopsrsxaEIe GOPMBI cCAMAPUA COCTABIAIOT B cpeszeM 61 9% o'r BaJIOBOI‘O co~
AepxaHuA B Topde. IIpu aTOM mogaBIAOLIAd €ro 4acTh TIePeXONUT B BOSHEIE BBI-
TAXKKA U [eCOPOUPYETCI XJIOPHCTHIM aMMOHUEM.
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Tabaruuya 7
. ITodguocrble hpopmol AeMEHIMO8 8 6ePX08bLX KOMNJLEKCHbLX MopPax

Omes |- ~ Jlons IIO,[(BH)KHI:IX HOpM 2IEMEHTOB, % oT BAJIOBOTO conepbicaﬂm ;
meut | npo6a 9233 ) s . mipo6a 923-4 | Cpen-
| omkaras | BojHas necopOeHT Cymma opkaTas | BogHas | necopleHT | cymma HAs
BOja | BBITAXKA | ‘ I Bona | BBITSKKA 7, c ) oyme
: . . Ma
- Na 45 0,0 84,9 89,4 13,1 16,7 184 | 482 | 688
Rb | 35 00 | 00 3.5 58 0,0 00 | 58 4.6
cs | - - - - | 00 0,0 00 | 00 0,0
Ba 11,9 0,0 0,0 119 | 00 0,0 23 | 223 | 171
“Fe | 33 138 | 00 17,1 03 " 98,9 - 0,8 1000 | 58,6
Co | 118 2,4 17,0 31,2 1,1 68,5 150 | 846 | 57.9
Cr | 54 0,0 00 | 54 5,1 00 | 00 | 57 56
Sc 04 43 0,0 47 0.4 1,5 00 | 1.9 | 33
La 0,0 00 0,0 0,0 0,2 0,0 0,0 0,2 0,1 |
" Ce 00 | 00 0,0 0,0 0,5 294 00 | 299 | 150
Sm | 153 528 | 00 68,1 4.1 21,6 0,0 | 257 | 469
Bu | 00 | 103 00 | 103 03 | 00 0,0 03 | 53
mr 00 | 00 | 00 © 0,0 00 | 1000 | 00 100,0 | 50,0
Th 00 | 00 | 00 | 00 ‘06 0,0 00 | 06 | 0,3

Hpumeuanue T poueprc osnauaem ( npoda 9233 ) umo aﬂemenm He oéuapywceu nu 3 mopgpe,
‘w6 omacamoil 6ode, B0OHOLL BbLMANCKE u decopbenme. B JdanvHeiluem sma npo6a u3 noacuema
- cpe@nux codepacanulil NOOSUNCHBLY POPM 31eMERNO8 UCKIIIOYEHA a ~
- TIpakTUUeCcKH BCe KOIUYECTBO IIO,Z];BI/IJRHOP‘O I‘a(bﬂnﬂ (62 2%) .Bmaiaﬁeﬂo B
,Bo,zmon puiTsiRKe (60,0%). AR R
‘Bo BTOpYIO TPYIILy BXOAAT nesui, 6apm1, meneao ¥ KobaJyIbT. Ho;:BEmHLIe
:~'(;1)0pr1 STUX DJIEMEHTOB COCTABJIAIOT 25,2-46,8% OT HX BAJIOBOTO cofeprKaHus.
TlonBraxEbIe POPMBI L E3UT, fapusa u kobaapTa [PUCYTCTBYIOT B Top@)ax npenmy—
[eCTBEHHO B COPGUPOBAHHOM COCTOSHUM, & OCHOBHaH qacTh no,anﬁﬁcﬂoro meﬂeaa
MepPexOoJUuT B BOSHYIO BEITAXKKY. : :
Tperssa rpyILla 8JeMeHTOB npencTaBJIeHa pvﬁnzzmem, XpOMOM, CKAHAHNeM, JaH-
TAHOM, \uepﬁem, enponneM v TOPHEM. IIOJIBPI:&chIe (popM:bI pyﬁnmm COCTABJIAIOT B
: Tabruya 8

Cpeduee coaepﬂcanue noaaumnwx dmpm 9Jzemenmos 8 8epX0BbLLX moprpax

BJIeMeHr 21031;1 HOIBHKHBIX (bopM :memeHTog % 0T BaJIOBOLO CONSPKAHMSL

S OT)I(aTaﬂ BOJA ' BOAHAsA BB(TSDKKa JICCOPGGHT : cmea

Na 11,4 6,7 532 71.3
_Rb 34 00 00 34
Cs T o0 | 88 24,5 Bl 33,3
Ba 46 00 | 539 585
“Fe L6 308 ‘ 1,2 1T 336
Co - 42 ' 18,7 30,2 , 53,1
Cr 94 0,0 1,1 1 105
Sc ‘ 07 ' 30 ‘ 1,0 47
La 0,05 ‘ 0,0 0,005 0,055
Ce 0,4 ‘ 7,6 00 80
Sm ' 75 385 274 ~ 134
"Eu ~ 0,4 ] 3,1 : 3,8 73
Hf 0,0 : 75,0 0,0 750
“Th ‘ 0,6 ‘ 03 0,0 ‘ 0,9
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' Tabruya 9
1lodsumncrre @Popmos 2nemenmog 6 nepexodnmix welxyepuegoix mopghax
‘ MM"M"% ‘
3 o L Moas NONBHAKHBIX hopm SJEeMEHTOB, % o1 BAIOBOTO COMIEPXKanMs B 1pobe 923-5
e HeMeH_‘I___ oTKaTag Bona BOJIHAS BBITAKKA aecopben 1 CYMMa
. Na . _ 106 715 00 - : .
' Rb 1,6 , 00 Fod 0,0
_Cs : ( : i 00
. ; - 00
) 0,0
0,0
00
0,2
0,0
a 45
00y
e 0,9 , 1,6
TOABMMHBIL pYﬁH,zmI‘/’I BRIZABIMBaET-

CIAKOTCA Ha Tpu PPyNnes (tabo. 10):

| , o TV , , Tabruya 10
Cpednee codepacanye noodsuxncrbLx @opm snemenmos g mopgax
Mecmoposcdenus Guemoe

nement Honst nonsmxHBIX ho PM SIEMEHTOB, % 0T BanoBOrO coaepamms
N . OTXKaTas poga | BOJIHAS BBIT kK7 aecopbeyr i




"L pyIeMEHTHI, BEITeCHAEMEIE U3 Topcl)a BMECTe ¢ 6OJIOTI{BIMI/I BOIAMY — Rb Cr, La Th;
- BOJ{OPACTBOPUMBIE BJIGMEHTBI"‘ Fe, Co, Sc, La, Ce, Sm, Eu Hf .

- copOupoBaHHBIE 3JIEMEHTEL — Na, Cs, Ba, Co, Sm, Eu. '

B BepXOBBIX Tophax OTUETIWBOMN CBA3H Meﬁcny BI/I/IOBOII nux npﬂﬂa,u;.nemﬂoc—
THIO, CYMMAPHBIM KOJIMUeCcTBOM IIO,T.[BI/I}RHBI'X anemeﬂfron u (popmaMI/I ux Haxomne—
HUS He VCTAHOBJIEHO (Taba. 5-8). ' *

Ilepexo/JHBIE menxuepﬂenme jdigat OTJII/I‘I&IOTCH OT BEPXOBBIX Top¢OB IIOHHA~
KeHHBIMA conepmaﬁnﬂi\m BOJOPACTBOPUMBIX 1 COpﬁI/IpOBaHHBIX S7I6MEHTOB 1, KaK
cnep;c'rBHe, Heaﬁaqn're.nbﬂon uX IIO}IBI/I}RHOCTBIO (TaGJI 8 9)

: : BriBoibl o

1. Tlo cTenexnn nomamimoc'm B Topdax BJIE‘MeHTBI ﬂonpaazxenﬁmfrcn Ha XOpo-

10 HOJBUKHBIE (Na, S5m, Hf), nomnmnme (Cs, Ba, Fe, Co)u cnabo IIOILBI/IH{HLIE
(Rb, Cr, Sc, La, Ce, Eu, Th). ‘ ‘ A .

.~ 9. BeisiBieHsl TP (POPMBL cym,ecrrBOBaHI/m B Topdhax no,uBmRHLIx XTUMHUYEC-

KX 5JIEMEHTORB: a) 2JIeMEHTHI TopdhAHON BOABL (Rb, Cr, La, "Th), 6) ‘BOLOPACTBOPH-

wbie saemenTs (Fe, Co, Sc, La, Ce, Sm, Eu, Hf), B) copOupOoBaHHbIE DJIEMEHTHI (Na,

Cs, Ba, Co, Sm, Eu). .

3. TlepexonHbre TOPGHBEL XapaKTepusyoTCa HOHVKEeHHEIMH COMEPIKAHUAMHE
HOABILKHBIX (OPM DJIEMEHTOB.

4.CeefeHusd 0 eonepmaﬂnn IIOJIBI/I}RHBIX q)opM XKUMWYECKUX 571eMEHTOB B TOD~
dax HOMMEHBL OBITH OTHECEeHBI K UHCIY GCHOBHBIX IOKasaTesei KOHMUIIUN P O~
pefieleHI T BO3MOHBIX HanpaBJIeHmI I/ICHOJIBBOB&HI/IH TOp(HAHOTO CHIPBI.

JII/ITEPATYPA :

1. iHCTPYKIUS K IIPOBE/IEHNIO TTOWCKOBBIX B IOUCKOBO- OII&HOTIHBIX paﬁo'r Ha
Topcp / B.JI. MapxoB, « JI.C. MuxaHTheBa, B.I. MaTyana u Ap. OTB pex. B. 1. JIa-
HHJIOB - Honocnﬁﬂpcm CHKI/II‘T‘I/IMC 1994.-53¢c..

2. Bosﬁymcaﬂ A.E. XI/IMI/IH moussl., — M.: BLICI]I&H IIIROJIa, 1964 - 398 c.
8. DusnKa ¥ XUMASL Topda: quﬁﬂoe nocobwe mis Bysos / VL. .TIanBaH,
E T. Basun, H.. ['aMaioHOB, AAL TepeHTLEB — M.: Henpa, 1989. ~~304 c.

4, Tlomos M.B., prnao:s P.A. Pyﬁmao,uc'mo K naﬁopaTOpHmM paGOTaM O M€~
ﬂnopaTnBﬁomy IIO‘{‘BOBE‘I_LGHI/IIO I/I seMJIe/IeJINI0: qu6ﬁoe nocoﬁue. - KaJImmH
Uan-so KTV, 1088, - 100¢c. >

5. BOHH C.B. YKese30 B TIOUBAX. — M Hayrca, 1982 - 207 c. .

6. Epumos B.H. Topdansie [OUBEI W UX IJIOJOPOAHTE. — JL.: Arponpomns,n,a'r,
1986. — 264 c. ;

7. Hpauwﬂmym o arpoxumuu / A.P. Buisaduy, C. H Kprem, C.®. Xo-
,zmmcmsa u gp. — MuHCK: Vpomxait, 1988. — 270 c. e

8. Tleiige §1.B. Buoxumus IO0YBBL.  M.: Cempxoarus, 1961. —422 c.

9, Bepauu T.C. TlecopOuus 0OMEHHBIX KaTUOHOB ns rous 0,50 H pac'rBopOM
XJIOPHCTOT'O AMMOHUA // MaTepuaJisl 10 JUTOIOTHN. Hosaa Cepﬂﬂ - M I‘ocreon-
TexXn34ar, 1956. — Bprm. 1. — C. 162-166. D

 10. Bosprnua A.Il., Bacuibes H.B., PBSTH/IKOB B.1., ‘Txomono ‘E.B. Heit-
Tpoﬁﬁo—awmlaaunonﬂmn aHanu3 Topda KaK CBUAETE]Hd TEeXHOTeHHOTO aarpﬁaﬂe—
aust armocdepst // Tpyast HUN ﬂ,n;epﬂon qmsmm, 3IEeKTPOHUKHA n aBTOMaTHRH —
M.: AToMH3AAT, 1977. — Boim. 7. — C. 76- -81. : o ‘
v ,11.,,)11;10'(: 0.J1., bepeauna H.A. Bom)fra Bana,u;ﬂo Cﬂﬁnp_cmoﬁ paBHHHLI. - M.:
Wsn-Bo MI'Y, 1981.- 206 c. TR ERO TS R
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12. Bepraromnc B.K.. Apxunos B.C. MﬁRposnemeHTHLIﬁ cocras Topdos //
Houcku u passenxa nonesﬂb_ix Bekonaemeix Cubupm: Mareprnais mayunos kog-
(beperttun. — Tomek: TITY, 2000. — (. 212-219. | oy
V 13. RpemTanoBa B.H. Penxne, Pbaccesannrle u gpyrue maspie SJIEMEHTEHI B TOp-

VQ)H'HLV‘IX MECTODOMKIeHH X PYCCRbe nrarhopmer // Usyuenne TOPQPAHOTO CHIPBA 11
‘canpomens. — M.: Heapa, 1970. — C. 117-148, , |

* MOBILE ELEMENTS IN PEAT OF CHISTOYE DEPOSIT

, V.K.Bernatoiiis,"V‘.'S.'Arkhipov, N .0.Tikhomirova
-~ Tomsk Polytechnic University:

,,,,;Y,L(R_553.048.641(925.13-18) o

- AHAJIN3 INIOTHOCTH PABBEIOYHO CETH CEJIUTHAPCKOTO
e - MECTOPOJKTEHHS ATIATHTA |

Bosapro I'.10.
. Paccmm*pe,nu PesyIbTaTsl HecneoBammi PasBegouHOH cetyr BaDHATHOHEHBIM 1 aBTOKODpes-
HHOHHLIM'aﬁaﬂnaaMH, a TaKxe Meromom baspexenus suipaborox. Ilo ZAHHBIM BapHATHOHHOrO

AHANH3A 0CHOBHBIX HONCIETHRIX MapaMerpos (conmepxanmme P,0;, Kosdhunuent BADHANHY) KOTH-

MeTpoB 1,4112,9%, AHHeHHEX 3amacos P05 — 6,8-12,4% . Hambonee OUTHMAIBHBEIM MeToxoM

OLCHKH ILIOTHOCTH PasBenounoH CeTH I HOBbBIX MECTOpPOIenuil pekoMeH gy eTCH CrYIeHre mara

ILIOTHOMH cetu mpy baspexenuwn o sty npoduasam;:

ObL1IM He H3BECTHBI ONTHMATBHEIE basMepsI passenounoi; CeTH, MCKJII0UeHo mpuMme-
Henme MeTosa aHAMOI T, ‘ g R 220

C mensio OﬁocHOBaH;HH'HpeJ{CTaBHTeJIBHOCTH TOACUYETHBIX napaMeTpos B c¢o-
CTaB pasBeloYHBIX pabor BRJIIOYATH OIIBITHO-MeTOAuYecK e PaboTeI aus amanmag
ILIOTHOCTH paspenounoit cerm. Ha PaHHUX sTamax IpegBapuTe bHON ‘PasBegkn
IPOUBBOIUIOCK CTYIIERMe IIara CKBaskmy 10 100 v 1o OLIOPHBIM paspezam (rpo-
AOJNBHOMY A—-A 5 lonepeunomy [0—J0) i TpH ee 3aBepHIeHNH B Ipenesnax SKcHepu-
MeHTaJIbHOTO (BTaJIOHHOI’O) 61oxa 100x100 v dacrauno 50x50 M (puec, 1). -

ITnorrOCTS basgsenounoii cery OLeHUBAaIacCH BapHATIMOHHEIM, aBTOKODpess-
DHOHHBIM MeTOZaAMH 1 cocofom ‘paspemeﬂﬂa CeTi. S :
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