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ACCOIIPAIIMA AKLIECCOPHBIX MUHEPAJIOB
PASHOBO3PACTHBIX OTJIp)I(EHHﬁ CEBEPO-BOCTOYHOIO
CKJIOHA BOPOHEXKCKOUW AHTEKJIN3bI (JIUCT N-37-XXIX)

A.B. YepemuHcknii

Boponeoicckuit 2ocyoapcmeennslii ynugepcumem

JInct N-537-XXIX (MuuypuHck) saBiasercs nep-
' MEKTHBHbBIM Ha MOWCKH ULEJOro psaa MHHEpPaIbHOro
(bIpbsi. CyLIECTBYET peanbHas NEepcrnekTuBa 118 OOHa-
| Y KEHHMA 3J€Cb YPAHOBbIX MECTOPOXIAEHUH IK30reHHOH
i oynnbl. I[lo nanusiMm LIHHUI'PH 31a Teppuropus sens-
(TCA 4aCTblO NMPOrHO3HUPYEMOrO 1018 KUMOEPIHTOBOIO
' . arMaTH3Ma MNMEpBOi o4yepear OnouckoBaHUs — Jluneu-
+0ro. Ilpy reonorMyeckoM [OOM3YYEHUH CMEXHOTO K
KOCTOKY AHCcTa N-37-XXX (1TaM00B) 0OHapyKeHbI Npo-
fBJICHUS] THTaH-UMPKOHUEBbIX pocchinei {10 30-40
Kr/M” YCJIOBHOTO WIbMEHHTA), a cama TEPPHUTOPHUA JTUC-
Ta N-37-XXIX nepcrnekTuBHa Ha 3TOT BUA Cblpbs [1].

4 peleHns reoslorueckux 3ajad B npenenax
1ACTa MpPEeIyCMaTPpHBAETCA MPOBENEHHE T€ONOrHYECKO-
ro non3ydenus nnowanein (I'Iil) macwrada 1:200 000.
[l[poBenenne I'JI1 monxHO mnpeaBapsATbcs cOOpoM H
2HAJTU30M paHee NpoBeAEHHbIX padOT MO 3TOH TeppH-
TOpUH. BaxHeilwen 3amayed sAsnfgetTcd HMCCeNOBaHHE
MHHEPAJIbHOI0 COCTaBa OTJIOXEHHH, OCOOEHHO aKlec-
(OpHBIX MUHepanoB. Hcrnonb3lys pe3ynbTaTbl NEPBHUY-
HOFO MHUHEpPAOrHyeckoro onpodoBaHHUs NMpPOBEAEHHDIX
11AHEE Te0JIoro-ChbEMOYHBIX padoT macwTaba 1:50 000,
' O/KHO CAenaTb oO0luMe BbIBOINbI O KOMIUIEKCAX aKLeC-
« J)PHUEB XapaKTEePHBLIX I JAHHOIro peruoHa.

B cTtpoeHns ocamouyHOro yexja yyacTtka pabor
5I1eNIAETCA TPH KOMIUIEKCa OT.IOKEHHH: Najie030HCKHE
. MpeACTaBJ€HHblE AEBOHCKON CHUCTEMOMH; ME3030HCKHE
- FOPCKHE M HHUXKHEMEJIOBBbIE, KAHHO30HCKUE — CJIOKEH-
| ble MOp0JaMH HEOreHOBOW M YETBEPTUHHOH CHCTEM.
| a3pe3 B OOHaXEHUsAX OObIYHO TpPEeACTaBJIEH 4eTBEp-
T {YHbIMH OTJIOKEHHAMH, MOLUHOCTb KOTOpPbIX 3HA4YH-
121bHa, 10 30 U O6onee METPOB, OJHAKO Ha AOYETBEp-
TA4YHYIO NMOBEPXHOCTb BbIXOAAT NOPOAbl H BCEX OCTasb-
HbIX KOMIUIEKCOB - HEOre€HOBbI€, MEJIOBbIC, IOPCKHE H
J2BOHCKHE.

U3 nepeunceHHbIX OTAOXKEHHH ObLAM H3YHeHb
Me3030iCKHe M KaitHo3oickue. [ 3Toro rno BbIOpaH-
HOI TepPHUTOpPHU OblsIH NMPOAHATIU3IUPOBAHBI JAaHHbLIE MO
282 npobamM, oTo6paHHbIM 1O 30 CKBa)kHMHAM, BCKpBI-
BAIOLIUM Pa3HOBO3PACTHBIE OT/IOXKEHHA, OT YETBEPTHU-
HbIX 10 FOPCKMX. Bbixoa TAxENOH (ppakuUnH pa3iHyeH H
coctaaseT ot 0,1 1o 10-20%, xoTa Haxo cpa3y OroBo-
PUTBLCA, YTO 3Ha4YeHHs 6ojee 5% 00yCNOB:IEHDbI NPHCYT-
CTBHEM THIPOKCOOKCHIOB JKeJjie3a, U CBA3aHbl HE C Mep-
BUUHBIM HaKOIUIEHHEM aKLUECCOpHEB, a € MNOCJICIyHO-
UMK 3MUreHeTHYeCKMMH npoueccaMd. Ho 1 0e3 yuéra
3TUX NpOO, CpelHee 3HaYEeHUE BbIX0OJA TAKENOH ¢pak-
UHH 10BOJILHO BBICOKO U cocTaBnseT 0,56 % B Me;10BbIX
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OTIIOXKeHUAX, 0,39 B HEOreHOBbIX, MPUMEPHO CTOJIBKO
e B IOPCKUX U 0K0J10 0,35% B 4UETBEPTUYHDIX.

B taxénon ¢pakuny npeodiamaeTr rpymnma He-
Npo3payHbix MUHepaJioB (53-62%). DTO — HJIbMEHHT,
JIEMKOKCEH, NMUPUT, TMAPOKCOOKCHIbI XEjie3a, XPOMMUT.
Hoss npo3payHbiX MHHEpaAloOB cocTaBaseTr 38-47%.
OHHU MpeNcTaBj€Hbl: UMPKOHOM, PYTHIOM, OUCTEHOM,
CUAJIMMAHHTOM, CTaBpPOJITATOM, TYPMATHHOM, IPaHATOM,
LUNKHENbIO U FPYNNOA HEVCTOMYUBBIX MUHEPATIOB, KYyJa
ObLIW 00BbEAMHEHDBI - IMUAOT, pOroBas oOMaHka, anaTurT,
MUPOKCEHDI.

Jlanee B cTaTbe COJdEpPakKAHUA NMPO3PaUYHbIX MUHE-
pajoB MPUBEAEHbI B MPOLEHTAX OT UX CYMMBbI, @ HEMPO-
3payHbIX KO BceMy 00beMy npoOsbl. 118 10CTOBEPHOCTH
CpaBHEHUS COAEpX aHUI MUHEpPANOB pacCYMUTaHbI Cpel-
HUE OTKIOHEHHUA WSS HUX (Tabn. 1) U kputepui CTblO-
aAeHTa (Tadn. 2), NpUMEHSIOWMACSA IS CpaBHEHUA IABYX
BIOOPOK, B3ATbIX M3 ONHOH W TOH XK€ reHepaibHOH CO-
BOKVIHOCTH.

Kputepuit CTblOdeHTa LIS TpPYNN MHHIPAIOB
MOKa3bIBaeT, 4YTO tg MNPAKTHYECKM IS BCEX rpynn
00.bLUE tgs, TO €CTh pa3vyve MeXIy rpynnamu cylie-
CTBEHHbI, U X BIMOJIHE MOKHO CPaBHUBATb.

PaccMaTpuBas pacrnpeneieHde akueccOpHeB Mo
BO3PAacTHOMY KPHUTEPHIO, MOXHO BbIJIEIUTL PAl TeEH-
AeHUMA. 19 uMpKOHA XapaKTepHbl NMPUMEPHO paBHbIE
COJep)XaHHs B NOpoJax KBapTepa, HEOreHa ¥ Mejna H
BO3pPAaCTaHHE €ro KOJIMYeCTB B OTJOKEHMSX HOpbI 10
24%. Y pytuaa HaOnroaaeTcs oOpaTHas KapTHHa, MH-
HHMaslbHble 3HaYE€HHA B IOPCKUX OTI0KEHUAX (7,4%) H
MaKCHMabHble B HeoreHe. [IpH 3TOM OTMeuaercs TeH-
J€HUHUSA TMOCTENEHHOro BO3pacTaHUA J10.1M pyTwia oOT
qPEeBHUX MOPO1 K MOJO1bIM (pHC. | a.0).

s AucTeHa XapakTepHO Pe3KCEe BO3pacTaHWe
€ro COAEPXaHHH OT APEBHHX NMOPOI K MOJIOIbIM C O1-
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QN | 196 | 326 | 619 | 17.28 | 657 | 276 | 2345 | 4.83 | 1.02 | 6.66 | 4,98
QK ! 196 | 028 | 248 1 25 12159 11254 | 779 | €37 | 3.89 | 11.68 | 0,77
QW 1 196 | 12,83 | 415 113,72 1 937 | 055 | 1118 | 137 | 1.98 | 741 | 11,58
JK oL 196 | 346 | 342 1 19.05 i 24 14.16 | 2995 | 1065 | 434 | 1748 | 546 |
N/J 1.99 | 1444 | 833 | 2501 | 13.64 | 242 | 244 | 123 | 25 | 1024 | 14,39
TR | 198 | 1259 | 57 | 11.88 | 521 | 737 | 1638 | 45 | 0.11 | 198 | 105
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HOBPEMEHHO HH3KHAMHU CONCPXAHHAMH AMCTEHA B YET-
BEPTHUHBIX OTIIOXKEHHAX. PacnpeaejeHue CcTaBpo/IHTa B

LLEJIOM CXOIHO C pacnpeiceHHEeM pyTwia H JIWCTEHa.
[Ins Hero CBONCTBEHHO MNCHHXEHHE COoaepXaHHA B Me-
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Puc. 1. luarpammsl pacnpenesieHHs aKUeCCOPHbLIX MHHepanoB: a) yupkona; 6) pymuna; 8) ducmeHa; e) cmasponuma; 0)
mypManuHa, e) CyMMbl HeyCmoU4Yuebix (NpooorxeHue pucyHka Ha cnedyiowel cmp.)
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Jy 1o 3,8 % W MakcuMyM B HeoreHe. Iis TypMaiuHa

MAKCUMallbHbl€ 3HAMEHHSi XapaKTepHbl TAaKXKe IS HEO-
r€Ha, a MHHUManbHuie A1 Mena (cM. puc. 1 B,r,a).
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?Hc. 1 (mpoaoskenne). AuarpamMmel pacnpelesieHHS aKUECCOPHBIX MHHEPAJIOB: x) nelkokceHa, 3) nupuma; u)

INbMEHUMa, K)2UOPOKCOOKCUB08

O4yeHb HMHTEepeCcHas KapTuHa HadnropaeTca nNpH
DACCMOTPEHHHU TIPYyNNbl HEYCTOHWYUBBIX MHHEPAJIOB.
Ipeo0sianaroliMM MUHEPAIOM B HEW ABAAETCH 3NUIOT,
JH cocTaBageT 0kos10 50 % Noau HeyCTOHYHMBBIX MHHE-
Yall0B. 34€Chb HabnroaaeTcs ABa MAKCMMVMa, OAUH 4714
IETBEPTUUYHBIX OTJIOXKEHUA — YTO BIMOJIHE 3aKOHOMEPHO
2], a BTOpO# A1 MEJIOBbIX OTNOXEHUM (CM. puC. 1 €).
JoBbILUEHHE COAEpX aAHUA HEYCTOWYUBBIX MHUHEpPATOB B
tesry 10 20% He MoxeT ObITb 00OBACHEHO NPOCTbLIM Tie-
)yepacripeieIeHieM 0Cal04HOro BELLECTBA, @ JOMOHH-
€1bHbIM TIOCTYILIEHHEM MaTepuana, 00pa3oBaBLUETOCS
a CYET pa3pyLUECHUSA CBEXHUX MOPOL.

JInd pydHbIX XapaKTepHO YMEHbLIEHHE KOJiHYe-
'TBA WIBMEHHTA B MEJOBbIX OTJOXEHHUSAX, OoOpaTHas
,ABUCUMOCTb COEPXXaHUH MUPHUTA H TMIPOKCOOKCH 0B,
I0CKOJIBKY KOJHWYECTBO MNUPUTA BO3pacTaeT BHHU3 IO
Jazpe3y, a THAPOKCOOKCHIOB Hao00poT BBEPX. Koanue-
cTBO JIEMKOKCEHa B Mpode HEe3HaUMTEIbHO, C MAKCHMY-
40M 2,5% B HeoreHe, konedaHHs €ro B pa3HoBO3pacT-
AbIX OTJIOXKEHHAX TaKXKe HEBEJIMKH, XOTA OTMEYAECTCH
HEKOTOpOE MOHWXKEHHE JNelikokceHa B Meay 10 1,3%
(CM. pUC. | X,3,1,K).

PaccmatpuBas cpeaHee 3Hauy€HHE CONEPIKAHUM
AKLIECCOPHbIX MUHEPAIOB MO 1011aAH, MOKHO YBHIETD
00UIY}O KapTHHY B UX pacrpelesleHHH, 0JIHAKO H B Npe-
1€1ax OIHOTO pa3pe3a, BbiABIAKTCA MHOIHE OCOOEHHO-
CTH B XapakTepe COOTHOLUEHWS aKueccopueB. Tak B
1BVX CKBakHHax Ne 34 y 76 ObL1O B3ATO 00JblLIOE KO-
IHYECTBO MPOO, NO NopoaaM OT FOPCKHX 10 YETBEPTHY-
HbIX BK.THOYHTE 1bHO.

JIna ckBaxXHHbl Ne 34 HaOo/n0naeTCad yBEJIHYEHHE
1011 MarMaTH4YeCKHX MHHepajloB [3] — UMPKOHA H pYy-
THJA B YeTBEPTHYHBIX OTJIOXKEHHAX (UeTBEpTas Hal-

NOMMEHHasA Teppaca), IAPYrHX Pe3KHX MAKCUMYMOB
31eChb He HaOmonaeTcs (puc. 2). XapakTe€pHO, YTO Ipa-
¢UKH pacnpenesieHMss UHPKOHA W PYTHa TOXKIECTBEH-
Hbl. CyMMa MeTaMoppHYeCKHX MHHEpaloB npeobnana-
€T B YCTBEPTHUUYHBIX, H HHXKHEH YacTH pa3pe3a MEIOBbIX
OTJIOKEHUH. B pacnpeneneHun TypManuHa Hadnomaer-
CA IBA MAKCHUMYMa - B NMOAOLIBE YETBEPTHUYHBLIX OTJIO-
KEHWH W KpoBie MenoBbiX. N nuputa CBOMCTBEHHO
YBEJIHYEHHE COAepKaHUA BHHU3 MO pa3pesy, a MIA TH1-
POKCOOKCHAOB VMEHbLUEHHE, 338 HCKIHOYEHUEM JBYX
npod. M3MeHeHHs comepKaHUH WIbMEHWTa H JIEAKOK-
C€HAa HEe3HAa4YMUTEeNbHbl, OCOOEHHO ANd NeHKkoKceHa. s
CYMMBbl HEYCTOHYMBLIX MHHEPATOB KOJ1€OaHHUS BETHKH.
NOK&IbHbIE MAKCKMYMbl XapaKTepHbl IS YETBEPTHY-
HbIX U MEJIOBbIX MOPOI.

PaccmatpiBas MuHepanordyeckie KodduuH-
€HTbl, COOTHOLLUEHUA pa3JUYHbIX MHHEpPAOB, BMIHO.
4YTO OTHOLIEHHE Zr/Ru, KOTOpO€e MOKa3biBa€T Ha BJIMA-
HH€ HCTOYHHKOB CHOCA, OYEHb NMOCTOAHHO (pHC. 3). Hc-
KJIFOYEHHEM ABJIACTCA BEPXHSASA 4acTb pa3pesa uyeTBep-
THYHbIX OT/I0XKE€HMH, YTO BIIOJIHE 3aKOHOMEDHO — HC-
TOYHHKAMH CHOCa BbBICTYMNAMH MECTHblIE W YIAAIEHHLIE
nopoasl. Takue MHHepalOrHyeckue KOIPEOHLHUEHTSI
kKak Tur/Ru u Zr+RwDis+St xapaktepu3yroT npeumy-
LHIECTBEHHO YC.10BMSA OCAAKOHAKOILIeHHs [3], 218 HHX
Ha0J1101aeTCd HECKONBbKO MAKCHMYMOB B YETBEPTHYHbIX
H MEJIOBbIX OTJOXKEHHUSAX.

B pa3spe3e ckBakMHbl Ne 76 1718 UMPKOHa Ha-
0.1101a€TCH YMEHbLUEHHE COQEPKAHUA B HOPCKUX OT:10-
XeHuaX. J1s pyTHia CBOHCTBEHHO HECKOJbKO MaKCH-
MYMOB, C OOLLUMM TATOTEHHEM HX K HYETBEPTHYHBIM OT-
JOXeHHAM (cM. puc. 2). B pacnpeaeneHnd aucteHa H
CTaBpO./IMTa MAKCHMA1bHbIE€ 3HAYEHHA XaPAKTCPHbI 118
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P Cxmaxoina N2 34

6 8 10 %

P Cxmanauna N° 76

0 2 4 6 8 10 12 %

Puc. 3. I'papukn 3HaYeHH A MHHEPAJOTrHYeCKUX KOIPEGHIUHEHTOB M0 CKB3XHHAM

\ €JIOBBIX OTJIOKEHHH, TaKXe Kak U Ui pa3pe3a CKBa-
AUHBbI Ne 34, JIng HEYCTOWYMBBIX MHHEPAIOB NOBbLILLIE-
bl 3HAYCHUST B MEJIOBbLIX OTIOXKEHUAX. M3 pylaHbIX CcTO-
I'T OTMETHTb pacnpencieHHe NHpHTa — pEe3KUH MAKCH-
MYM B HU)XXHEH 4acTH pa3pe3a 4eTBEPTHUHbIX OTJIOXKeE-
FUli, @ TaKX€ YBE€JIMYEHHE KONHYECTBA WIbMEHHTa B
CeTBEPTHYHbLIX OTJIOXKEHHUAX, YTO XapaKTepHO W 1
| a3pe3a ckBaXXUHbI Ne 34 (cM. puc. 3).

MuHepanoruueckut k03gdunuueHt Zr/Ru odpa-
- /eT JABa CYLUECTBEHHbIX MUHKA Ha rpaduke, xapakrep-
" bIX IS YETBEPTHUHBIX OTNOXKEHHH, a pacrnpeneneHue
. yotHowieHUH Tur/Ru 1 Zr+Ru/Dis+St B Leaom cxoaHo
. TAKOBBIM B CKBa)KMHE Nc¢ 34, AHanu3 3HayeHHUH MHHe-
' AJIOTMYECKWX K03 GHUUHEHTOB MOKA3biBAET, HAUOOMb-
| (H€ MAKCHUMYMbl XapaxkTepHbl L1 YETBEPTHYHLIX OT-
. JKEHUH, 4TO OOBACHAETCS HATWYUEM PaA3NHUYHBIX HC-
' YYHHKOB CHOCA U MEHSIOUIMMHCA YCI0BHAMH OCaaKO-
} AKOTUIEHHSA.

Bcé BbILLCH3TOKEHHOE NO3BOJAET COelaTh BbI-
EO1 O KAaYeCTBEHHbIX M KOJIMYECTBEHHbIX MNOKasaTeasdXx

TAXKENOW PpakUMH 418 daHHOW TeppuTOpUH. U3vueHue
COOTHOLIEHWS! MUHEPAIOB TAXKENONH PpakUMM MO3BO.JISA-
€T PELHTbL pAA 3alay, U, B YaCTHOCTH, Crpaturpaduue-
CKO€ pacC4/ICHEHWE Pa3HOBO3pACTHbIX TMOPOA MO KOM-
MJEKCy aKUueCccopHeB, MPOTrHO3UPOBAaHHE THTaH-LIUPKO-
HHEBLIX POCChINEHN (B psAlle U3YUEHHBIX NpOO0, coaepka-
HUA LOCTHralOT NPOMBILIEHHBbIX). DTH JaHHbIE MOIYT
ObITb HCIOJIb30BaHbl TMpPHU MPOBEACHHH LLIMXOBBIX M
MOMCKOBBIX padOT Ha anMa3sbl, a TaKXke 19 NPOrHo3a
POCChilEH.
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