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Briepsble B ckaHHPYIOIIEM 3JIEKTPOHHOM MUKPOCKOIIE U3Y4EHbI KOHTUHCHTAJIbHBIC TOHKO3EPHU-
cThle (hochopuThl, 0OHAPYKEHHBIE B BEPXHEMEIIOBOI ITarasHCKoi cBUTE okoso brarosereHcka.
YeTaHOBIIGHO, YTO B OTIMYNE OT M3BECTHBIX 03€PHBIX (pocdopuTOB 3aKaBKasbsi OHH COAEPIKAT
OTpaHNYEHHOE KOJIMUeCTBO (hochaTU3MPOBAHHBIX JAUATOMOBBIX BOIOPOCICH, HO B OCHOBHOM
COCTOSIT MIX Pa3HOOOPA3HBIX 10 popMe MUKPOOHBIX, a TAK)KE, BEPOSITHO, M PACTUTEIIBHBIX OCTAT-
xoB. [Tono6HBI ocarorenes, BUIUMO, XapaKTepeH ISl 3aTHUIIHBIX TTOHMEHHBIX U CTAPHYHBIX
03€p BIIAXKHBIX, YMEPEHHO TEIUIbIX PaliOHOB.

Knrouesvie cnosa: KoHTHHEHTAIbHBIE (GOCHOPUTEL, (hocaToreHe3, MUKpoOHBIe OCTAaTKH, OaKTe-
pUH, IHaTOMOBBIC BOJOPOCIIH.

Kaxk n3BecTHO, MMEHHO MOpCKHe (HOCHOPUTHI COCTABIISIOT TOJABIISIFOLIY IO U SKOHOMHUYEC-
KM HanOoJee Ba)KHYIO YacTh HAKOIICHUH (hocdara KaabIus B 0CAT0YHBIX OTIOKEHUSIX MUAPA.
Tem He MeHee, GochaTHas ceqUMEHTANNs YK€ TOCTaTOYHO JTaBHO YCTAHOBIICHA U B KOHTH-
HEHTAJIFHBIX OTIOKEHUAX. B CBOE BpeMs OAMH M3 aBTOPOB HACTOSIIEH CTaThH OMHCAT TaKHe
00pa3oBaHMs B BEPXHEMEIOBOH IarassHCKOW CBUTe AMYpO-3eiCKOi HU3MEHHOCTH, B TOM YHC-
Jie 1 BIepBBIC HalieHHbIe y T. brarosemencka (IIkonpauK, 1973).

docdaroHOCHBIE TOPO/IbI OIN3KOTO XapaKTepa yCTAaHOBICHBI TAKKE B KOHTHHEHTAIBHBIX
HIDKHEMENOBBIX Tommax YurnHckoil odnactu u bypstun (Ikomsauk, 1973). ®ocdaronoc-
HOCTb, CBSI3aHHAS C O3CPHBIMH THATOMOBBIMH HAKOIUICHISIMH, ONTMcaHa u3 3akaBkasbs (Kap-
ToB | 1p., 1977). Bo3aMoXKHO, TIOCIIETHNE SBISIFOTCS OJM3KHM aHAJIOTOM ITOKa eTMHCTBEHHOTO
pa3pabarbiBaeMoro, JOBOJIBHO KPYITHOTO MECTOPOXKICHNSI KOHTUHEHTAJIBHBIX (POCHOPUTOB B
Tanzauuu (Notholt, 1990). ®ocoputs! 31eCh NPUYPOUCHBI K MJICHCTOIICGHOBBIM 03€PHBIM
0CaJIkaM B FO’)KHOM yacTu 03. MaHbsipa Ha C€BEPO-BOCTOKE ITOM CTPaHbl, HEAAJIEKO OT ByJKaHa
Kunmumanmxapo, B 600-700 kM ot mobepexbs MHAMIICKOTO OKeaHa. 3amackl KPEMHHUCTBIX
PBIXJIBIX TOHKO3EPHHUCTBIX PyA ¢ copepxkanuem 18,5% P,O, ouenenst B 10 MiTH. T, TBEPIBIX U
nosyTBepabix pya ¢ 10 %P,0,— 6 mun. T. OHn pa3pabaTeIBarOTCs OTKPBITHIM criocobom. Kax
BUJIHO, JIa)K€ CTOJIb DK30THYECKHEe 00pa30BaHusl, KAK KOHTHHEHTAIbHbIE (POCHOPHUTHI, MOTYT
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MHOTIIA PEJICTABISATh YKOHOMHUYECKHI HHTEPEC, U N3yUYCHHE UX HEJIb3sl 3apaHee CUuTaTh Oec-
MEPCIEKTUBHBIM.

C apyroii CTOPOHBI, HAIll KHTEPEC K M3YUSHNIO KOHTUHEHTAJIbHBIX (POCHOPUTOB CBSI3aH C
pelenreM oo0mux npoodaeM QocdaroreHesa u ero npuuuH. [103TOMy HaM NPENCTABISIOCH
Ba)XHBIM M3YYUTh B CKAHUPYIOIIEM 3JIEKTPOHHOM MHUKpockorie (COM) umeHHo $hochoputs
[ArastHCKOM CBUTBI, B KOTOPBIX, B OTIHYHE OT (POCHOpUTOB 3aKaBKa3bs C UX IPEKPACHO BhIpa-
JKEHHOM (hocdaTr3anueii TMaTOMOBBIX UIIOB, [TPU ONTHYCCKOM H3YyUYCHUH, KPOME KpaifHe peji-
KHX OCTaTKOB, IIOXOXKHX Ha CIIUKYJIbI TYOOK, HUYEro He ObL1o 0OHapyxeHo. B cBeTe momyueH-
HBIX JIAHHBIX 0 OMOIOTHYECKO 0CHOBE MOpcKuX hocdoputoB mupa (IIkonbHuk u ap., 1999)
TaKoe M3yueHHEe MOIIIO ObI NMPOJIUTH CBET Ha crnenuduky pocharoreHesa B 03epHO-aJUTIOBHU-
ANBHBIX (aISIX [ArassHCKUX CI0EB, TEM 0oJiee, YTO JI0 CUX IOp TAKHE HCCIIEI0BAHHs HE MPO-
BOIMJIKMCH HU B Poccuu, HU 32 pyOeskoM.

OO0ObEeKTOM M3yUYCHHUS MOCITY)KHIH Haubojiee oorareie 1mo comaepkanuto Gocdopa ( 27-29%
P,0,) obpasupl pochopuros u3 paitona r. brarosemencka (Ikonbnuk, 1973). 3neck, Broms
npaBoro oepera p. 3eH, B PyCJIOBBIX OTIOXKEHHSX Y OEPEroBoro ycTyrna Ha pacCTOsIHUM J10 1 KM
BCTPEYAIOTCS UTMTYATHIE TIIOTHBIE TallbKK pazmepoM 110 20x30X7 cm. OHM copepskar CriopoBO-
TIBUTBIIEBOM KOMIUIEKC 1IArastHCKOI CBUTHI, ITMPOKO PACTIPOCTPAHEHHOI B I0XKHOM yacTH AMypo-
3eiickoii HU3MeHHOCTH. DOCHATOHOCHOCTD ArastHCKON CBUTHI ObLIa MOITBEPIKICHA LIENBIM Psi-
JIOM HaxoJI0K pocOpHUTHBIX CIIONKOB B ATOM paifoHe u ceBepHee. M3yuanuck Hanbosee TOHKO-
3epHHCTHIE, cioucThie (cnoiku 0,5—1,0 cM) ajJeBpUTOBBIE Pa3HOCTH, B KOTOPBIX B TIpeo0iiaaro-
IIei Macce OYeHb TOHKO- U CKPBITOKPHCTAIITMYECKOro (ocara MpUCYTCTBYIOT aJIEBPUTOBBIC
3€pHa KBapla 1 MOJIEBOTIO Imnara, peaAKUe IMAHUCTBIC YaCTULIbI, TOHKHUEC BKIIFOYCHUA CUACPpUTA
(yuactkamu 10 7-9 %), THIPOOKCH/IBI XKejle3a, peako — mupHuT. Docdar u penkue BKIFOYCHUS
MUHEPAJIOB MHOT/IA IEMEHTUPYIOTCSI TOHKUMU TIOJIOCKaMU KBapIia wiu omnajia(?) u cuaepura.

O0pasis! uccnenoBanuck B COM (Cam-Scan-4). [1j1s1 3TOro HCIOIb30BAIKMCEH CBEIKHE CKOJIBI
HOPOJIbI M HEMOKPbIThIE NGB JIUIb nocie 3HaYnTeNnbHOro (10 15 MUH.) npoTpaBiIMBaHus
5% costHOM KUCIIOTOH yAanoch NOMYYUTh PealIbHOE CTPOSHUE OCHOBHOI Macchl ocdara, XoTs
orpezeneHHbIe GopMbl BUIHBI U 0e3 TpasieHus. Vccnaenoranus Obutu nposeacHst B [IMH PAH.

OcHoBHast Macca Qocdara 1mpu eTanbHOM H3yYEHHH OKa3ajach CIOKEHHOM JOCTaTOYHO
CJIOKHO ITOCTPOCHHBIMU MI/IKpO6HBIMI/I MaccaMu. B OCHOBHOM KOKKOBPI}IHOf/'I, pexe HHT‘IaTOﬁ,
(OpMBI, U OTAENBHBIMHU MAHLUPSIMU IMaTOMOBBIX Boztopociei (Tadi. I, ¢pur. 1). KokkoBuaHbie
(hopMbl, crrararoriye OCHOBHYHO Maccy (Hoc(OpPHTOB MPEACTABIISIOT COOOH IITIAPOBUIHBIC OAKTE-
pun, qruametpoMm 10 3 MkM. OHI 00pa3yroT INIOTHBIE CKOTIICHUS, B KOTOPBIX OT/IeNbHbBIE KOKKH
CJIMBAIOTCA, U TOJIbKO MTPU NPOTPABJIMBAHUU MOXHO YBUJICTH OTACIBHBIC DK3CMILIAPDI (Ta6.]'[. I,
¢wur. 2). Hutgatsie (hopMBI BCTpEUaroTCs 3HAYUTENBHO pexe. OH 00pa3yroT mpociou (Tadm. 1,

OBBSACHEHUE K TABJIMLIE 1

Bce 06pasupl B3t u3 Komutekiyn J.J1.11konpHuKa, codpanHOi uM B 1972 I. U3 BEpXHEMEIOBOI Lara-
STHCKO# cBUTHI y brarosemencka u npunaanexameii B’ IBO PAH.

@ur. 1. O0mwuit Bua GochopuToB, COCTOSINX U3 KOKKOBUAHBIX (OpM, 00IOMKa TAHIUPS AUATOMEH U
IMy4YKa HUTYATBIX OaKkTepuil; 0Opaser HeTpaBICHHBIN.

@ur. 2. Dochopur, cocTosimid U3 GochaTU3NPOBAHHBIX KOKKOMIHBIX OaKTepHii; 00pa3el MpoTpaBicH
COJIIHOU KHCJIOTOM.

@ur. 3. Dochopurt, comeprKanuii MPOCIOH HATIATHIX OaKTepHii; 00pa3el HeTpaBICHHBIH.

@ur. 4. DocarnznpoBaHHbIC HUTYATBIC M KOKKOUIHBIE OaKTepuu; 0Opasel mpoTpaBlIcH.

@ur. 5. ManeHbpKHe TOIbIe TPYOOUKH — YEXJIbI HUTYATHIX OaKTepHid B Cpeu o0IIel Macchl; o0paserl
HETpPaBJICHHBII.

@ur. 6. Hutuarsie 6akTepun ¢ IMMKOKAIUKCOM; 00pa3el IpOTPaBIICH.

@ur. 7. CrormyieHne KOKKOBUIHBIX OaKTEepHil ¢ ITHKOKAIUKCOM; 00paser] MpoTpaBicH.
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TABJIALIA I
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¢ur. 3, 4) unu otaenbHbIe ydky (tadn. I, ¢ur. 1) cpenm kokkoBHIHBIX (popM. BHelHe B mopose
OHM BBIIIIJAT KaKk MUKpociioiiku ( Tabm. I, ¢ur. 3), HO npy NPOTPaBIMBAHUK XOPOIIO BHIHBI
TOHKHE HUTHU uameTpoM 3 MkM (Tadut. I, pur. 4). Kpome 10r0, cpenyt KOKKOHIOB MPUCY TCTBYIOT
OTJIETIbHBIE MEJIKME HUTYAThie (OpMBI AuaMeTpoM 1,5 MKM B BHJIE MOJBIX TPYyOOUEK, cKopee
BCETO IPEJICTABIISIIONINX YeXJibl HUTeH (Tadn. I, ¢pur. 5). OcoOblil HHTEpeC BBI3BIBAIOT HAXOIKH
HHUTYAThIX U KOKKOUJIHBIX OaKTepHi, MOBEPXHOCTh KOTOPBIX U OKPYIKAIOIast HOPO/Ia MOKPHITHI
SYEUCTO-CETUYATBIMU O0PA30BAHUSIMU M3 CIOKHOTO COYETaHHs (110 JaHHBIM MHKPO30HJI0BOTO
ananm3a) ocdara, sxernesa, kapooHara u kpemHesema (tad. I ur. 6-8). Bricoroii 1o 1-1,5 Mxkm
U C STYeHKOI 10 3 MKM OHH MOJHOCTBIO 0€3 KaKHUX-JTHOO MepephIBOB MOKPHIBAIOT YKA3aHHBIC 110~
BEPXHOCTH, SIBHO COXPAHSSICh IPH TpaBieHuU. [1o100HbIe 00pa3oBaHMs MOXOKK HA MUHEPAJIHU-
30BaHHBIN IINKOKAJIMKC — IIMKOTIPOTEHIHYIO CITH3b, OOBIYHO BBIIEISIEMYO KIIETKAMU OaKTepH-
AIIFHOTO COOOIIECTRA B MPOIIECCE CBOCH )KNU3HEEATEIHHOCTH 1 BBITIOJTHSIONTYIO 3aIIUTHYIO (ByH-
ko (JKmyp, T'opnenxo, 1989; bakrepuanshas maneonrosnorus, 2002).

Kak yxe ObUIO CKa3aHO, Cpe MUKPOOHOW Macchl BCTpeyarorces: pocharn3upoBaHHbIC
MaHIUPH IUATOMOBBIX BOJIOPOCIIEH, OT KOTOPBIX COXPAHSETCsI TOJIbKO 001ast popma CTBOPOK
(puc. 1, a, 6). B 0CHOBHOM OHH NIPEACTABISIOT COOOW OTENBHBIC AK3EMIUIIPBI, HO MHOT/IA
yuacTKaMy MOpojia JaxKe MpUOIMKaeTcs K JMaTOMUTaM, HO BCE ke C peodiialaHneM MUKPOO-
HBIX MaTOB.

W3pezka BcTpeyaroTcsi HESICHBIE OCTATKH — CBOEOOpas3Hbie TPYyOKOOOpa3HbIe, KOHYCOBH/I-
HbIe 00pa3oBanus (puc.l, B), HE OYEHb MOHATHOTO MPOUCXOKICHUS; BO3MOXKHO, 3TO PacTH-
TEJIbHbIE OCTATKH.

Oco0yto rpyIIy cOCTaBISIOT HIAPOBHIHBIE (POPMBI Ha (POHE OCHOBHBIX CIOKHBIX MUKPOO-
HBIX BOWIOKOB (puc. 1, T).

Xapaxrep (ochaTn3upoBaHHBIX CJIOEB JOCTATOUHO CrIEIM(UYUEH U, BEPOSITHO, OTPAKAET
YCIIOBUSI CEIMMEHTAILINH KaK B TEPPUICHHOI! 11arasHCKOM CBHUTE, TaK U BOOOILE B 03EpPHO-aJI-
JIFOBHAJIbHBIX CHCTEMaX C BIQKHBIM, YMEPEHHO TEIUIBIM KJIMMATOM, HO C OTHOCHUTEJIBHO CBO-
00HO IUPKYJIsiIKei, 0e3 3HAYMTENILHOTO OTIOKEHUs KapOOHATHBIX 0cakoB. [IpucyrcTBue,
XOTSl U OTPAaHUYEHHOTO, IMaTOMOBOTO IJIAHKTOHA MOXKET aCCOLMUPOBATHCS C 3aMETHBIM ITPH-
CyTcTBUEM Ty()OTEHHBIX MOPOJI B pa3pe3ax cBUTHI. CpaBHUTEIBHO Tpydast CIIONCTOCTh, HO 03
NPU3HAKOB €¢ HapyLICHUs TP TOHKOAJIEBPUTOBOM XapakTepe JAETPUTa, TOBOPHUT 00 OcajKax
100 BPEMCHHBIX MOMMEHHBIX MM 0OJiee CTaOMIIBHBIX CTAPUYHBIX, JIMOO BOOOIIE TOCTOSIH-
HBIX 03€p CO CPAaBHUTEIBHO OIPAHUUEHHOW LIUPKYISIMEH U BOJOOOMEHOM, 10 KpaitHeil mepe,
Y4YaCTKaMHM U SIM30IMYECKOT0 XapakTepa. JNMi(UTOBbIC MaThl U3 CHHE3ENICHBIX OakTepuii 00bI4-
HBI B COBPEMEHHBIX M IPEBHUX 03epax pazinn4Horo tTuna (OOCTaHOBKH 0CaIKOHAKOIUICHHUS. . .,
1990). Tecnas accoranus ¢ CHACPUTOM TOBOPHUT 00 YMEPEHHO BOCCTAHOBUTENBHBIX YCIOBHU-
SIX B OCKJ/ICHHS CYIIIECTBEHHO MUKPOOHBIX MaTOB, B Pa3JINUHOM CTereHH pa3yO0KEeHHBIX MPHU-
TOKOM TEPPHUICHHBIX YaCTHII, IPH 4eM 00pa30BaHUE TAKUX OMOTEHHBIX OTJIOKEHHUIT ObLIO A1H-
30[IMYECKHM; MOXKET OBbITh, WUIPad POJb Ja)ke CE30HHbIE (aKTOPbI, HOCKOJIBKY MOIIHOCTb
(ochaTHBIX MPOCIOEB HE TPEBBINIACT MEPBbIE IECATKA CAHTHMETPOB

Takum 00pa3zom, B yCIIOBUSIX aJUTIOBUAIbHO-03€PHBIX (Al 'YMUIHBIX 30H TIPH YMEPEHHO
TEIIOM KJIMMare IJIaBHYI0 POJib B HaYallbHOU (hocdaTnzainuy UrparoT MUKpOOHBIE OTIIOKEHUS,
BKJTFOUAIOIIHE JMATOMOBBIC BOZIOPOCIIH U, BEPOSTHO, HEOOMbIIHE (PparMEeHThl pACTUTEIBHOCTH OT
MHUKpPO(DUTOB 110 MaKpopuToB. IMEHHO Takue 0CaJKi B OTHOCHTEIILHO BOCCTAHOBUTEIIBHBIX
YCIOBHSX CTArUBaIN (ochop U3 OKPYKAIOIIEH Cpe/ibl ¢ aDCOIOTHO TOYHBIM (HoChATHBIM 3a-
MEIICHUEM BCEX OPraHMYeCKUX OCTaTKOB ATOTO 0CajKa. Mbl HE MOJKEM CUUTATh Takoil (oc-
(baroreHe3 NPUHIUITHAIBHO OTIIMYHBIM OT MOPCKOTO (hocaroreHesa, KOTOPbIH MPOUCXOIUT,
OYEBHUJIHO, B O0JIee BOCCTAHOBUTEIBHBIX YCIOBUSIX, C CyIb(aT-peayKiunei 1 popMUpoBaHUEM
MUPHTA, A He cuziepuTa. MOXKeT ObITh, IOCIIE/IHEE U SIBIISICTCS] €MHCTBEHHBIM 3aMETHBIM pa3-
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Puc. 1. ®ocdoputs! narasHCKONH CBUTHI C OPraHUIECKUMH OCTaTKaMH: a — (hochaTH3NPOBAHHBII MaH-
LUPb TUATOMEH, O — IPOTPABICHHBII 00pa3el] ¢ MAHIUPSMH JHATOMOBBIX BoJopocieil, B — ¢ocdaru-
3UpOBaHHEIE TPYOKOOOpa3HbIe, KOHYCOBHIAHBIC 00pa30BaHMs, BO3MOXKHO, PACTHTEIBHBIC OCTATKU, T —
maposuHas popma Ha (poHEe MHKPOOHOTO BOIIOKA.

JIMYUEM, HO ClIydan BOSHUKHOBCHHSA TaKUX yCJ'IOBI/Iﬁ B KOHTHHCHTAJIbHBIX O6CTaHOBKaX, oyce-
BUIHO, CPABHUTCIIBHO PEAKU. HO-BI/I}II/IMOMy, (bOC(l)aTI/ISI/IpOBaHHLIe, CyII€CTBEHHO JUAaTOMO-
BbBIC, OCAJAKU YallC OTIarajiuCb B O3CPHBIX 06CTaHOBKaX, 0CO0EHHO MOCICAHUEC 10—15 muH.
JICT, U BOBMOXXHOCTHU BBISABJICHUS 3aMCTHBIX KOHHCHTpaI_lI/Iﬁ Q)OC(i)aTOB B HUX KaXXyTCs, BECbMa
BEPOATHBIMU U Oosee MaCHITaﬁHLIMI/I, 0COOEHHO B BYJIKAHUYCCKUX o0macTax.

Pabora BrinosHena o nporpamme Ipesunmyma PAH «Bo3HUKHOBEHUE 1 DBOITIONHS OHO-
cdeps», noanporpamma 1, n npu nopnepsxke Bexymen HayaHoi mxoas Ne HII1-974.2003.5
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