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focyaapcrneHHafl reoJ.rot.flqecKaq rcapra Pocclriicnofi Oeqepaulru nracurra6a
I : 200 000. I4:a, 2-e. cepun ce,reHruucrcaq. Jlucr M-48-xvril (Euvypa). o6r,qcHr-
reJ.f bHaq 3anucKa. Ctl6.: I4:a-eo rcapr$a6pur<r.r BCEI-EI4, 2002. I I I c. + 2 ex,r. (Mtlp
PO, fOYn <Byprrreoueurp>).

Ha ocHose fAfl-200, npoBeAeHHoro e 1993-1998 rr., cocraereH KoMnreKr focreor-
raplur-200, n rcoropsti BotrtJ'rH l{aprbr feonoFnqecKar, qerBeprnrtHbrx o6pa:osaHHil, no,qel-
Hblx HcKonaeMbtx i l 3aKoHouepHocreil HX pa3MeureHus. Onucasur noApa3AeneHr4r crparfi-
rpa(lnuecxoro pa3pe3a, HHrpy3HBHbre, uerauop$t4qecKr4e H r.r4AporepMaJrbHbre
o6parosaHnt, TeKToHHKa f i  reoJlofuqecKar Hcropur, noJ're3Hbre i lcKonaeMbre, npnBeAeHbr
ocH0BHr're cBeAeHHr no reovoprpoJtofHt4, rHApofeononuh u feo3KoJrroruu pai ioua.
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BBEAEHT{f,

Teppuroplrr lucra M-48-XVIII pacrronolKeHa B rpeAenax feoJrorr.iqecKil cro)r(Ho
rlocrpoeHHofo perHoHa 3ana4uoro 3a6afircarsr v sBrflercfl qacrbro lJeurpa,ruHoa:u-
arcKoro cKJ'taAqaroro norca. A4vnHttcrparuBHo oHa orHocxrcr x EnuypcKoMy 14
Kqxrr4HcrcoN4y paiiouatr Pecny6nuxu Eyprrrlr r.r Kpacuo-t{urcoiicxonay pailouy tInruH-
ctcoil o6,racru. I-eorparlnvecrcue KoopAilHarbr nnoulaAn 50o00'-50o40'c. u. v
|  07"00' -  I  08"00'  e.  a.

Paccnaarpueaeusrii paiiou :auuuaer Mex(Aypeqte Xu,rxa u LInxor u npeAcraBJtrer
co6oii runtttHyto cpeAHeropHylo crpaHy. Ha ceeepe oH qacrr.t lrHo 3axBarbrBaer npeA-
ropua 3araHcrcoro xpe6ra, B ucHTpe 14 Ha rcre pacnoJro)r(eHr,r Buvypcrtaa, Tairlnpcral n
KyAapr.rucrcaq rpnBbr rana4uoii or{oHeqHocrr.r Marxancroro xpe6ra, pa3AenerJHbre
AorlHHaMll per. Crlonsl nopHbrx MacollBoB Kpyrbte, cHnbHopacqneHeHHbre, noKpbrrbre
cMerxaHHbtM recoM H3 cocHbr, JILTCTBeHHLJI-lU, 6epe:Ul Lt KeApa. Marccunaa,rsHbte Bbr-
corFrbre orMerKH AocrHfaror 1136 v. MeN4y 3araHcrcnv n Ma,rxaucruu xpe6ravH
pacnonoll{eHa Xu,rorc-Lluxoiicrcat Aenpeccur, BbrrrHyrar B ul14porHoM HanpaBneHr,rH.
UIupl lHa Bnar l t tHbt  or  5 Ao 15 xv.  OHa HMeer acuMMerpnrrHsr i i  npo$uJrb,  ee ceBepHbre
cKJroHr,r 6olee Kpyrbre, qeM rcxHbre. Pacnoloxesuule Ha rofe KyAapuucrcal
n vp,'ryxcxaq BrlaAr'rHbr MeHb[rHX pa3MepoB. KyAapr.rr-rcrcaq BnaAr4Ha BbrrrHyra
B txl 'IporHoM HarlpaBneHl4l4 sa l5 rcn,,r npu urHpr4He oKoJro 2 rna. Eoluruar qacTb ee
3aHflTa 4Oruuofi p. Kyaapa. Vpryxcxar BnaAHHa opneHrr4poBaHa Ha ceBepo-BocroK,
pa3Mepbr ee 3-5 x 20 rcpr. !Hrzrrle BnaAr..tHbr poBHoe, MecraMr..t ga6oroueHuoe. I-,rae-
HbrMH peKaMH flBnrrOTCfl Xr4,rOx c reBbrMH npHToKaMtr Mal. n Bo,r. KyHalefi, Brj.rypa,
Apa-Knperu, Orcnura, Tonrca ra p. guxoi;i c npaBbrMn rrpuroKaMu VHryprcyii, Ky-
lapa, Ypryr<, )KnHgoxoH.

KrHvar pafioHa pe3Ko KoHrr{ueura,ruuurii. Cpe4Hero4oBar reMneparypa or -6

Ao -8 oC, cpegHrr  reMneparypa sHBapf l  -22o,  a vro l f l  +19.C.  I -o4onar cyMMa
ocaAKoB rcole6,rerc l  or  162 Ao 280 MM, npi lqeM MaKcnMiurbHoe KoJruqecrBo ldx
BblIaAaer B l{lore h aBfycre. CHerosoi;i noKpoB J]o}nr4Tcr B KoHr-le oxrropr. Pai;ioH
xopoulo ocBoeH. Hace,reuuue nyHKTbr pacnonolKeHbr rJraBHbrM o6patov B AonuHax
pex Xu,rox (ce,ra Eu.rypa, Mal. Kyua,rei; i, Apa-Knperr, OrcuHo-Klrc.lz) u Ky4apa
(ce,ra Kyaapa-conou, Eor. r.r Man. Kyaapa, vla4urii, vp,ryr). our{ celcaHbr Me}r(Ay
co6ofi uocceiissrr.rr.J ri rpyr-rroBbrMr.r Aopofanrn. ocHoeFroe 3aHrrlje HaceJ,reHilf l -
cerbcKoe xogqiicreo.

SrcolornqecKaq o6cranoexa paiiona oqeH14Baercr B uenoM KaK yAoBnerBopHTenb-
uar. I lporpeccfipyrouee pa3BL4Tue 3oJ'roBbrx necKoB, oeparoo6pasoBaHue, Harr.lrtf ie
paAoHa e nHrsesofi BoAe oKa3blBaror Ha Hee ue6,raro[pr4qrHoe BJrrHflHHe. YxyAueHue
3KoJlortdtlecKoii o6crauoeKLI Ha roKaJrbHbrx yqacrKax cBr3aHo c xogsiicreeuHoi.r 4er-
TeJl  bHOCTbtO qeJroBeKa.



feoror-uqecrcoe crpoeHile pai; ioHa cno)KHoe f i  oqeHb cJro)KHoe. 34ecs pa:enrbl no-
pogsr pu$eiicKoro ocHoBaHHfl,  ocrpoBoAy)KHbre ByrKaHofeHHbre H MafMarf i trecKl4e
KoMnJ'reKcbr BeHAa r{ paHHefo rra,reo3or. 3uauure,ruuyro ponb r..rrparor no3AHentueo-

:oi icrcue BynKaHo-nnyroH14LrecKue accouuarlut4 noBblueHHoil  u1e,to.ruocrl4, xapaKTep-

Hbre Art aKTHBHr,rx KoHTr4HeHTaJrbHbrx oKpar4Hr r.r BynKaHofeHHo-ocaAo.tHute o6paro-
BaHVfl,  cJrafarcuIHe pHcproaure Brralr.rHbr Me3o3ofl .  [Unporco pa3Burbr pa3HoBo3pacrHbre
pa3pbrBHbre HapyueHr4r - c6pocrr, as6pocur, e1Br4rvt, HaABr4rH. launat reppriroput
flBJtflercfl crparo- u [erporr4frur.recrcoii Anr rpex cBur u AByx HHTpy3uBHblx KoMnJreK-
coe. O6uax<eHHocrb pai ioHa yAoBnerBopnrerbHaq, 3a HcK,rroqeur.reu Kyaapuscrcoi i
fpf lBbr u ueHTpzlnbHbrx qacrei, i  BnaAuH.

fL'rouIaAHsre reorofnqecKr4e uccneAoBaHufl Ha repplrropr4lr Ju4cra Harr€Lrn npoBo-

Arrbcs. c 1930-x foAoB. K uacroqueMy BpeMeHn 75 ok nnoupwl 3acHrro B Macrxra6e
I :  50 000, BbrrroJrHeHbr KpynHo- u MeJrKoMacurra6urre €DpoKocMr.rqecKr,re cr,eMKr4,
a TaKXe nnoulaAHbre rpaBupa3BeIKa, MafHr.rTopa3BeAKa, a3pofaMMacneKTpoMeTpHq.

Pau H ne r{ccneAoBaH Hfl orr 14 qarorcr HeKoropoii cxenaaruq uocrbro H ynpouleH Hocrbro,

6o,ree no:AHHe KpyfrHo- 14 cpeAHeMaculra6Hble cbeMKr4 orBeqaror coBpeMeHHbrM Tpe-
6oeaHilqN4.

f lpo4o,rNnrerbHocrb rroJreBbrx pa6or n paMKax fnn-200 AByx rpanequii  co-
c raBr4Jra  rpu  noneBbrx  ce3oHa.  B  npe4e lax  , rucra  M-48-XVI I I  6 t r ln  usyueHbr  ABa
onopHbrx yqacTKa, Bbrfro, 'rHeHbr KoHTpoJlbHo-yBt3or.rHbte MapupyTbr r.r 3HaqnTeIb-
usri i  o6t,ev 3Kororr4LrecKr. ix uccreAoBauuir.3arpnsHeHl.re nprapo4Hoii  cpeAbl oueHe-
Ho KoMnJreKcHbrM reoxr lMr . iqecKr4M onpo6onaHrzeM r ro r rB  (290 npo6) ,  AoHHbrx  or r ro -
xeHri i  (302) u noBepxHocrHbrx BoI (206). Onpo6oeaHrr raKxe rroA3eMHbre BoAbr
(4  I  npo6a)  B  Hacer ' reHHbrx  nyHKrax? 3naKoBbre  r roceBb l  (32)  r . r  cuexnsr i ' i  noxpoa (32) .
Bsrnr.r perueubr ocHoBHbre npo6,revur, Kacarculxecr o6teva nerpori lna 6r.rvypcrcoro
KoMnreKca,  pacqneHeHur  ravnpcrco i l  cBHTbr ,  y roLrHeHbr  cocraB i l  nor ' ro l r (eHHe B pa3-
pe3e yHrypKy i icxo i i  cBurb t ,  pacqneHeH Ha rpa :ur  gxr l4uHcrcn f t  KoMrr reKc.  Bnepesre
npoBeAeHo AarHpoBaHHe Bo3pacra U-Pb u Srn-Nd MeroAaMtr Hleravop$u.recKr,rx
nopoA MaJIXaHcKofo n ruei ico-fpaHr. iroB 3afaHcKoro KoMnreKcoB, Ho noJ.lyqeHHbte
AaHHr,re He no3BoJtrtor oAHo3HaqHo onpeAenlrrb r4x Bo3pacr, nosToMy rpe6yercr
npoBeAeHHe AotlonHr,rreJIbHbrx r,rccre4osaHHii.  Ocralcr HepeueHHbrM 14 Borrpoc co-
orHouleHHt nopoA MarxaHcKoro KoMnneKca 14 KaraeBcKoii  cer4rsr r43-3a noBceMecr-
Hbrx reKToHr.JqecKr.rx KoHTaKToB Mex(Ay sunau. B noJleBbrx pa6orax u rroAroroBKe
MarepHauroB K neqarlt  yqacrBoBaJrlr i  B. B. Korurcnu, K. M. I l fe,rra.ree, I I .  C. f{opoLu-
KeBhrr, JI.  B. l i larr<oBcKar, C. H. f ,ra4srruen, H. C. YHerjoe, E. 14. Kyp6aroea,
C.,r l .  Kyp6aroe, .{ .  K. -f lqrceenq, H. C. t lJapaKuaH3, C.,r l .  Errrcoe. KpoHle roro, B
noreBbrx 14 KaMepanbuux pa6orax nepr4oAr4rtecKH npr.tHr4Manr,r yqacrue o. tr4. BoH-
AapeHKo,  A .  B .  @u, ruvoHos,  A .  M.  Ba4epuH.  3 rexrpoHHbre  Bepcr4r4  Kapr  cocraB-
,reHLt C. H. f la4slrueBbtM Lt B. f .  Ko.{essru. Xuwrr.rxo-aHaJrrlruqeoKne Hccr' lenoBa-
HLit Bblr loJ' lHeHlt a EyprrcKoM aHaJ' i l .JTr4qecKoM qeHTpe n xr,rMr4qecKoi; i  la6oparopnH
BHI I  CO PAI I ,  onpegeJ leHne opraHxqecKr4x  3arpr3Hr . t rene i i  -  e  MfV ( r .  Mocrea) ,
r layHur  KBaprepa -  a  EHI {  CO PAH H.  [1 .  Ka, rn rs rKoBbrM.



TEONO| I4IIECKA-fl I43YTIEHHOCTb

I-eo,roruqecrcat cl,eMKa Macura6a 1 : 200 000 n,loula4vt Itvcra M-48-XVIII npo-
BoAr4Jracb e 1958-1959 rr. noA pyKoBoAarBorra B. A. HosuKosa [85]. Pe:y,lsrarsl
3Tr.{x uccneAoeaHrii, a raK)Ke rcpuruvecrcnii aHaJr143 u o6o6uiesue Marepua-noB npeA-
ruecrByroullx cbeMoK [8], 74, 116] noc,ryNr4Ju4 ocHoBori Ant cocraBreHur l-ocyAap-
creeHHoii reo,'roruqecKoii Kaprbl roro )Ke vacura6a [35], 4ansneiiruux reuaruqecKfix
pa6or u Mera-rlJloreHr.rqecKux nocrpoenuii. Parpa6oraHHar cxeMa crparr.rrpaQrjfi r.r
MafMarr43Ma BKJrroqa-ra apxeil-nporepo:oficryro xaHrapynbcr(yro H nporepo:oficrcyro
lrr.rJrbH14KoBcKyrc MeraMoprluuecrcue ro,rulr.r, trepMcKue KoHrnoMeparsr ryrai; icrcoi;i,
t lepMo-TpriacoBbre rpaxn6ara,'rurbr qepHoqpoBcKoii, TpuacoBbre KucJrbre ByrKaHI4Tbl
raur.rpcrcoi;i, IopcKue acprly:ueuo-ocaAoqHbre orJro)r(eHHr xunoKcKoi;i u rcpcKo-Meno-
Bbte KoHTuHeHTaJlbHbte oca.qKil caHfhHcKoi;i 14 ceJreHfuHcKoi;i cBt4T, a raKx(e HeofeHo-
Bbre h qerBeprilrrHble o6pa:oeanur pa3ir14rrHoro reHe3r.{ca. hHrpy:ueuure o6pa:oeaHr.rr
pacqneHeHbl Ha flporepo3oi;icKr4e xauap4a6aHcrcuit u:araucruii rHeiico-fpaHfiroBbre,
rraneo3oicKr{i i AxnAr.rucxufi gropur-rpaHr.rroBbrii KoMrJreKcbr i l r lr14poKyro raMMy Me-
3o3oi;icKr4x nHrpy:uii. Cpe4u frocJreAHr4x BbrAeneHbr rpuacoBbre ra66po H aHopro3il-
ru, cy6qe,roqHbre rpaHuru (6uuypcrcufi rconan,rexc), ulerouHsre rpaHhrbr r,r cr4eHr.rrbr
(va,roxyna,reiicrcuii rconanrer<c), ,refircorpaunrtr u rpaunr-nopQr.rpr,r (ry4NHpcrcufi
rcounlercc) r,t Meroeoii xypait6ail6vucrcnfi Aai;inosrrfi KoN4nrerc. Vrca:aHa rrepcneK-
TI4BHocrb na uo,rn64eHoBoe opyAeueHHe Tavr.rpcKoro npoqBreHilr, Ha Slroopnr u
3oJ'roro 6a,qeiicrcoro rr4[a- 3oHbr corrJ'reHeHhq 3araucKoro fopcra c Xu,rorcxuM rpa-
6eHov, ua 6ypsrii yronb - Xuroxcrcofi BnaAr.lHbr.

B 1963 r. c uenbrc v3y\eHL,tfl ByrKaHLrroB ravupcrcoii cBr4Tbl u nolrcKoB B Htrx
opraHnrrecKux ocrarKoB 6accei ; iH p.  Tarvup noceruJrr4 B.  M.  Cxo6,ro u H.  A. I l r -
HruHa [01]. hvu cocraBJrerr Aera,rsusrii pa3pe3 no 6oprarra p. Tamup, yeraHoBJ'reHL,r
HoBbre MecroHaxoxAeHr,rfl r.rcronaevofi Qlopur. B ron Ne roAy reMarHqecKHe
nccneAoBaHr.rr no u3yqeH14ro rpaHr{TouAoB Tavupcrcoii r.r Euuypcrcoil rpr.rs npoBo-
Ar4r  KoJ.r r rer( ruB noA pyKoBorcrBoM A.A.Xanca6ona [68] .  Burn Aer iL ' rbHo H3yqeHbl
rpaHhrorlAbr Tavnpcxoro u XavHuralai; icrcoro Maccr4BoB, co6pan 6orsurofi (raxrn-
qecxni i  MarepnaJr  r to r rerpoxuMr,ru,  reoxr lMuh,  nerporpacluu n aKUeccopHbrM MHrre-
panaM. B 1966 r. sroii xe r-pynnofi uccneAoBarerefi e 6acceine p. Tavr.tp npoBo-
Ir.rnocb AerarbHoe H3yqeHr.ie BHyrpeHHero crpoeHHr ranaupcxoil cBurbr [69, 106].
K ux :acnyre cneAyer orHecru pacqJleHeHne AaHHbrx o6pa:oeauufi Ha rpracoasre,
Qropr.rcnrvecK14 Aarr4poBaHHbre, f lpeuMyuleorBeHHo ocuoBHoro cocraBa, BnocJreA-
crBUH Br,rAereHHbre B rrepHorpoBcKyro cBury, r.{ Kr.lcrbre BynKaHurbr co6creeHlro
rannpcrcoii cBr4Tbr.

B nepno4 c 1966 no 1972 r. roA pyKoBoAcrBona B. A. Hoeuxoea 6sr,ra npo4o,'r-
xeHa feorofnqecKafl c'beMKa reppr4roptlH r14cra B uacrura6e 1 : 50 000 [87, 88, 90].
B npoqecce 3Tux uccneAoeaHl4ii aBTopaMil 6o,rruroe BHuMaHr.re 6sr,ro y4e,reuo n3y.1g-



HHIo 14 pacqneHeHulo :$cpy:ueHurx ronu1 14 cBr3aHHbrx c HLTMV cy6eylr<aHr.rqecKr..rx u
I'IHrpy3tlBHbtx o6pa:onaHufi. Bsl,ru BbrAeJIeHbr pa3HoBo3pacrHbre ByrKaHr4qecKtre u
BynKaHo-rlnyroHHqecKue accoquaqr414: rro3AHenepMcr{o-paHHerpuacoBafl uu6epryii-
cKat B cocraBe oAHol4MeHHoro 4ailxoeoro KoMnJIeKca u rpaxu'a:laJrbroB yuryprcyi;i-
cKoil cBr4rbr, paHHe-cpeAHerpr4acoBar 6il.rypcxar, BKnroqarcuar [paHurouAu 6uqyp-
cKoro KoMnrteKca fi Kncnbte BynKaHHTbr raunpcxoii cBt4Tbt, no3AHerpuacoBat rlaraH-
ga6aucrcan, [peAcraBneHHafl KoHrpacrHbrMr{ BynKaHuraM14 rlaraHxyHTeiicxoi;i cBr4Tbt u
I!eJIoqHbtML{ rpaHltraMH ManoKyHaJreiicxoro KoMnr'reKca, }opcKo-MenoBar c BynKaHH-
TaMr4 Xr..tJroKCKOfr CBxrbr r.r lan,,lnpo$rzpaMu xypyrcxoro 4aiircoBofo KoMflJrercca. flo
I4ToraM pa6or est4ereHbl crpyKrypbr, cBq3aHHsre c cy6nurpy3nrMt4 r4 3Korpy3HBHbrMt,1
KynoraM14, 6naronpnrrHble Anr ypaHoBofo opyAeHeHr4r, a raK)Ke ylracrKr4 MeracoMa-
Tt'rroB - apfnnnH3r.rroB, frponr4Jrr4ToB, BTOpt.tqHbrx KBaprlHToB, rroreHuflanbHo pyAo-
HOCHbIX Ha MeAb, 3OIOTO, nOJII{MeriurJlbr; BbrqBneHbr nepcneKTuBHbre pyAonpotBne-
HVfl - Bap,ravoecrcoe ypaHoBoe n Ky4apnHcrcoe MeAHoe.

B l98l-1984 rr. fC-50 r.r f lf l-50 6ut,ri l  oxsa.rensr Ky4apa-uuxoiicroe Me)r(Ay-
peqbe u 6acceiHrr perc vuryprcyii u Tonrca, npoBoA14Mbre rroA pyKoBoAcrBoM
B. E. JleoHoea [80] H B. H. Myp:r.rHa [83]. f lpr,rHrrar aBropaMH cxeMa crparnrpa$uu
I'J MafMaru3Ma B qenoM coorBercrByer JrefeHle K feorortrqecxoii xapre Pecny6nuxn
Eyprrur vacrura6a I : 500 000 [64]. Bo,rsuroe BH14MaHue 6urro y4ereHo H3yqeH14ro
nerporparpuqecKl4x H [erpoxttMt4qecKLJX oco6euuocrefi 6uuypcrcoro r,r A)Kr4Ar4HcKoro
KoMnJ'leKcoB. Ilpe4lorreHo BbtAennrb r-a66porz4sr 143 cocraBa AxrAHHcKoro KoMnr.reK-
Ca B CaMOCTOflTeJIbHblt-l KOMnJ'leKC pacCnoeHHbtx ttH'tpy:uil. Pacutupeusr nepcneKTaBbl
u AaHa noAPo6Haq xapaKTepucruKa I4eaHoecrcoro nao,ru6AeHoBofo rrporBJreHur, no-
nyqeH H o6o6qen neposli i onbtr hcnorb3oBaHr..rr 6ypoeoro KoMlJreKca KfK-100 anq
qerer.i rcaprupoBaHr.rr 3aKpbrrbrx reppr.rropr.ri i . o4uoepeneHuo c fcp-50 npono4urncl
TeMart4qecKl4e ticcneAoBaHllt, Koropbre o6o6u1ulr.r Marepr4zrnbr no fpaHLITSHAaM rcta
Byprrurz: 6ulH eutge,reHbr ocHoBHbre [erporr4rruLlecKr4e MaccuBbr u AaHa ux no4po6-
Hat xapaKTepl' lcr|4Ka [107]. f lonyveHHbte B xoAe 3Tr4x tJccJleAosaHrafi AaHHbre uc11or'rb-
3oBaHbl npH cocraBreHilu onopHoi;i ,rereu4ur 4rr l-eo.nxaprsr-50 Celeultucxoii cepuu
ru4croB U08, 50]. B ero xe npena B. M. Cxo6no u H. A. Jlsprrznoii 6ur,ra pa:pa6oraHa
AeraJIbHat cxeMa pacqneHeHfit uegogoficrcux o6pa:oaaunil. OHu o6o6u1unu MarepH-
a,rur B. A. AHraHroea, JI. A. Ko:y6osoii, [o. B. Korvrapona, -f . M..f6,roxoea 14 Apyrr,rx,
a raKx{e co6crBeH H brx MHoroJlerH HX 14ccneAoBaH r.r i i  I I 02-l 05 ].

IOro-:anaAHbre cKrroHbr 3araucxolo xpe6ra s r987-1994 rr-. :araprnpoBaHbr
r[c-50 B. c. lharoeuru, f. A. EpvanoabrM H Ap. 1941. l4*ru pa:pa6oraHa opurrl-
HaJ'lbHat MoAenb reoJlorl4qecKoro crpoeHHg 3araHcroro rpaHuTo-fHeficoeoro na,ta,
rcoropsri; i paccMarpr4Baercr KaK pe3ynbrar 3oHa,rrbHofo uerauopdtn:Ma BynKaHHroB
HHll(HenepMcr<oi;i 6oproilcrcoi.i csursl. I4x nocrpoeHHr onHparorcr Ha aHaJrH3 Mare-
pflana no nerauopQuuecroi;i 3oHarbHocrr4 Buua r{ 6,ru:rcue paAr4onorr4qecKqe targ-
poBKH Bo3pacra (Rb-Sr) ,  noJlyqeHHbte anr  BynKaHHroB qepHorpoecxoi l  u  KaraeB_
crcoii ceur, rueilcoa ua,txaHcrcoft aepuv v rueiico-rpaurrroB 3araHcKofo KoMrtJreKca
(210-290 v,rH rer). Mo4err AHcKycu4oH Hat L4 Bo MHofoM nporr.iBopequr drarcruue-
C K H M  A A H H b I M .

Eollruas ponb B l43yqeHLru reKToHr.rKr.i, MarMaru3Ma, crparrlrparpuil 14 MeraJlJrofe-
\utl parioua npr4HaAnex(ur B. f. Beruqenrco 14, 2ol, 14. B. fop4aeHxo t9-131,
,rl. A. Ko:y6osoii r{ Z. H. Traxo'upoey 124, 25, l l2l, }O. B. Kovapoyy p1e. Zlj,
A. .f l. ca,r'rurKoBcKoMy [41], E. B. crcnrpoey [42] n gp. pe:y,rsrarsr "x'pa6oiotpa*e-
Hbl B cBoAHblx orqerax, crarbqx u vonorpa$r4sx. B r43yqeHr4e rcailHosoficKux orrro-
xeHuii eroro pationa u Bcero 3ana4Horo 3a6aiixa,rsq Hau6o,rrurnii BKnaA BrrecJrH
!. B. Earapoe [3] a [ '1. H. Pe:arroe [38]. cxevu pacqneHeHHr ouox<erruii, nx o6ocrro-
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BaHr4e 14 BbrBoAbr, npaBeAeHHbre e pa6orax 3Tux aBTopoB, He norepr,rn ceoeii arcry-
aJIbHocrl4 LJ B Hacrotulee BpeMt. I.4cc,re4onauhfl HeofeH-LrerBeprilrrHbrx o6pa:onaHui;i
3a6aiixaruq npoBoAr4nH raKlr(e corpyAHr.JKu BCEfEh B. tr4. KopHyroBa H E. E. Xo-
rvna 1761. Pa:pa6orauHafl L4Mlt yuracpuqupoeaHHar cxeMa crparnrpaSuu aaur,acr
ocH oeor.i 4ar uHeil urnx 14ccneAoBaH tri i  no uernepruq uoi;i feororHu.

flepeue reoQu:nvecxr.le r.rccJ.reAoBalufl Ha reppr.rropt4r.r rucra M-48-XVIII npoee-
AeHbr B 1958 r .  B.  B.  cyc,renHl . rKoBbrM i l l l ] .  B KoMlJreKc MeroAoB BXoAr4na a3po-
MafHurHat cbeMKa Hlacrura6a l:200 000. B 1961 r. roltrt4 Ha eceii n,lou,anr4 Bbrno,'r-
HeHa rpaBnMerpulrecKar cbeMKa vacura6a I : 1 000 000 [95].

B 1966-1967 rr. CrpyrcrypHoir naprueii Efy [99] npoBoAunucb oneKrpopa3Be-
AorrHbre (B33), MafHr.lro- 14 rpaBxpa3BeAoqHbre pa6orur vacutra6a I : 50 000 B rpeAe-
,rax Xu,ror-9urcoiicr<oi;i Aerrpeccur..r 14 ceBepHofo cKJroHa Er.rvypcrcoi;i rpr4Bbr. flo pe-
3ynbraraM cocraBJreHbr cxeMa crpoeHr4r BnaAuHbr, pa3pe3br u Apyran rpaQurca.

B 1911-1983 rr. A:poreocpn:uuecxoii naprHefi Bfy [114,82) r.r I lfO <Coc-
HoBreororI4t), [56] BbIIIorlHeHa iupoMafHr4To-3neKTpo-faMMacneKTpoMerpHqecKat
cbeMKa qacrt{ reppt4ropul4 J'u4cra Mac[rra6os I :50 000 n 1:200 000. Cocrae,' leulr
Kaprbl co4epxaunil paAHoaKTr.rBHbrx 3reMeHTOB, raMMa- fi aHoMilJrbHofo MarHHTHofo
noleii H KoMrJreKcHoii r.rHrepnperauHr4; BbrAeneHbr 14 peKoMeHAoBaHbr Anq npoBepKu
Ha3eM H br M 11 pa6orau u nepcneKTH BH bre ylracrKrl.

B 1986 r. f lfo <l4prcyrcrcreorpH:nr<a> rrpoBeAeHa s Naacura6e I :200 000 rpanu-
Merpt4qecKatt cbeMKa reppfiropr4r.r rucra [93]. [1o varepaarau pa6or cocraBJ.reHa Kap-
Ta rpaBuMerpilLrecKoro norr r1 cxeva uy6nHHofo crpoeHur.

B noc,reAntle roAbt KoMnneKcHoi;i uHrepnperaquei;i reo,roro-reo$ll:r lvecKr.tx Ma-
repuanoB fro HeKoropbtM KpyfrHbrM crpyKrypaM paiior-ra 3aH14MaJrr.rcL, [o. A. 3opr,rH n
B. lo. lanurAeHKo. flpe4,roxeuHbre HMr4 reonoro-feoSu:uuecxae MoAeJrr.r crpoeHut
3araucroro xpe6ra n Xltrox-gutroiicxoii BllaAnHbr orpa)KeHbr B orqerax no fC-50
[9 I ] r.r ny6nr.r xarJnnx f42].

B 3ar,trcqeutie cneAyer orMel,rrb, rrro Bce 3Til Marepr.ianbr B Tofr uru tzHofi vepe
Hcnonb3oBaHbl aBropaM14 3arr.rcKr4 Ha pa3Hbrx 3rarax npoBeAeHr4r fAn-200 14 oKa3a-
nH cyu{ecrBeHHyt'o noMoulb Arr noHuMauua r,ry6uuuofo crpoeHr.rr 14 oueHKH [ep-
crreKrr4 B r.JccneAyeMoii reppr.rroptr.l.

fH4poreo,rori lqecKue ficcneAoBaHr4r a paiioue cBr3aHbr c rrpoBeAeHlreM e lg5g-
196 I rr. rocyAapcrBeuuoft ru4poreoJrorr{rrecKoii ctevrcu uacrura6a 1 :200 000 [23],
araKlKe c nor.rcKaMH noA3eMHbrx BoA Anr opotxeHHr cenbxo3yfoAuii e Ky4apHucxoii
nnasuHe [75] .

Sxororh.recKr.re r.rccJreAoBaHUr Beryrcr r pafioue c r985 r. our.r HocHJru peKof-
HocUupoBotluuti i xaparcrep u 6st,ru HanpaBneHbr Ha u3yqeHHe 3ar-pr3HeHnr 3Koc6cre-
Mbr 03. Bairxa,r xuMr4qecKr,rMr..r 3rreMeHTaMrz u paspa6orKy KoMnneKcHbrx Mep tto ee
oxpaHe 143, 52, 19, 1151. Cxen,ty u3yqeHHocrr.l reppuropnr{ cM. Ha prac. l.



CTPATI4IPAAI,I'{

Teppuropnr ,rucra M-48-XVIII r.{Meer cJro)KHoe reororr4qecKoe crpoeHHe. Crpa-
rn$r.rqr.rpoeauHsre o6pa:oBaHufl cJrafaror oKor'ro 50 ok eceir nnoilIaAl4. Har.r6olee
ApeBHr.rM14 cpeAr4 H14x rBJrflrorcfl ueralropQu:oBaHHbre ByJ'rKaHHTbr KaraeBcKofi cBr.rrbr
BeHAcKoFo (?) eo:pacra. Ha ur.rx c pe3Kr.rM yrnoBbrM HecorracueM HaJleraror nepM-
cKr4e KoHTr4HeHTarbHbre By,'rKaHoreHHrre o6pasoeaHur raMr4po-6u.rypcxoii BynKaHo-
flnyroHr4qecKoi;i accol(riaur4u B cocraBe ocHoBHbrx aSSyauaoa yuryprcyilcKoil r.r Kr.rc-
nbrx ByJrKaHoKJracruroB rarvupcrcofi cBHr Hllx{Heil u eepxuefi rrepMu. Me:o:oilcrcue
o6pa:onanux BbrAeJrrrorcr B [peAenax reKToHr4qecKr..rx BnaAr4H 14 npeAcraBneHbr Byn-
KaHOfeHHO-Teppil feHHbrMH r.r TepphreHHbtMtl yfJrreHocHbrM14 oTJ'roxeHrjrMr,r KoHTUHeH-
TaJrbHbrx puQroe. Cpe4r.r Hr. ix BbrAeJrrroraf l  cpeAHe-BepxHerpuacoBar r{epHoqpoBcKat

14 HHx(HeMerroBbre xr.rJroKcKar, Myproi icral,  y6yxyHcrcar H ceJteHrr4HcKas ceurur. Kal i-
Horoi icrclte o6pa:oeaHur npeAcraBneHbr HeoreHoBurvu rpaxu6a3ar'rbraMH cHe)KHr..rH-
cKoli  TonuIi l  r i  KpacHoUBerHbrML.l fJu.rHaMH ro,rorof icxoi i  cBr.trbr, a raK)r(e pa3nxqHbrMr.r
no feHe3ucy orrrolKeHr{f lMlr :onlei lcroqeHa, Hr4)KHefo, cpelHefo, BepxHero ueonlei; i-
cToueHa H fof loueHa.

BBPXHI,IIZ IPOTEPO3OII

BEHACKAT (?) Ct{C'rEMA

K a r a e B c K a f l  c B t 4 r a  ( Y ? k t )  p a 3 B H T a  o r p a H H q e H H o .  o u a  B b r A e n r e r c r  B A o n b
ro)KHofo |IOAHo)Kr.rq 3arascroro xpe6ra u ua KyAaprancxoii rpnne. B cocrase cBr.lrbr
npeo6ragaror Kr4crbre JraBbr 14 ryour, pexe orMeqar.orcr 6a:alrrougur. Bce nopogsl
ueran op(trz :o BaH bt B 3eJre H ocJ'r au qe soil Saqra ra.

Ha rcrrsov cKnoHe 3araucxoro xpe6ra orJrolr(eHur cBr4Tbr o6pa:yror yAn14HeHHbre
JTUH3OBHAHbTe BbrxoAbr, npuypoqeHHbre K 3OHe IoNHO-3araHCKoro pa3noMa u [peA-
craBntlotl-lt{e co6oii ocrarrcu o6rulapHsrx reKToH14rtecKux noKpoeoe. Ha KoHTaKTe c
puQeticrcnvl o6pa:oeaHurMu 3afaHcKoro u MaJXaHcKoro KoMnJreKcoB Bce nopoAbr
cBr.trr ' r  HHTer{cuBHo AuHaMoMeravopQuroeaubr r. t  f ipeBpauleHbr B cnaHueBarbre 6,ra-
croKaraKJla3urbl u 6lacroun,roHHTbl, coxpaHfltoulue MecraM14 peJrHKTbr ByJrtKaHLtqe-
cxux crpyxryp *. [ Ipe4crae,reubt npei lMyrlecrBeHHo Mr.rnoHrlTaMr4, e N4eHluei; i  cre-
neHu rpaxhAaLMTaMM, Tpaxnpr.roAauuraMr.r a noAqfiHeHHsruu rpaxu6a3zutbraMu H rJX
ry$ar' |u. I4:-:a arrcoKoii  crenesr.r Ar4HaMoMeravop$urva cocraBzrb pa3pe3 cBHTbr He
npeAcTaBnfl eTCff BO3MOIKH btM.

* 
Irclr,  ocnogaHur, r.pe6yroulue J(a,rsucfiuux ucc.trclosarrufr

pvL4, x.ltst orrrcceHkq xaTaescxoii ctshrbt H qacrhrlHo N4aJIXatrcKoto
(recKoMy KoMrrneKcy parrrrcro cpeArrero Mc3o3or ( l lpuw. ped.).
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Ira coceArrei K BoctoKy reppH.r'o-
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! 'rr uu,roHnroB lro KilcJrbrM oQ$yrunan,t xapaKTepHbr roHKonoJrocqarbre MHJ]oH14-
roBbre reKcrypbr c yilnoueHHsrnau nop$r.rpoKnacraMil rroneBofo unara. OcHosHas
Macca B HI4x fiMeer cepfiur{r-anb6ur-rcsapqensril cocras u Jrenr.rAofpauo6lacroeyro
roHr(o3epHr.lcryro crpyKrypy. tlopSupoKnacrbr cJroxeHbr Mr{KpoKJr4HoM, pexe ilJraruo-
Krra3oM, H HMeror nuH3oBr.{AHyro ,ru6o oKpyfnyrc Sopry. Ouu nraeHo oru6arcrcq
roHKo3epHl4croii rraaccofi. CyAr no 3aMepaM crraHrIeBaTocTH fi KoHraKroB ropH3oHroB
ocHoBHbrx ByJrKaHr4roB, [aAeHHe nopoA nonoroe (15-30') Ha ror. Mouluocrt He
rrpeBbruaer 700 v.

B npegelax KyAapuuu<oii rpuesr o6pa:oaaHnr cBr.JTbr BbrAenrrcrcr ycroeHo. Onl.r
o6Haxarcrcq B npoBecax KpoBnil cpeAr4 rpaHr4ToB A)KHAI4HcKoro 14 ra66por.lgon MoHo-
croiicroro KoMnJreKcoBr aJrarar ue6o,ruruue BbrrrHyrr,re KceHoJItrrbr o6uleii nlo-
uaAblo He 6oree 30 xv' f lpeuMyuecrBeHHo B oceBofi uacru xpe6ra. B cocrase grnx
KceHorrr.IToB npeo6na4aror Kr4crbre e(l$y:uesr, ux ry(tur, rpaxu6a:a,rsrbr u oprocnaH-
usr. Creness uerauop$u:Ma nocJ'reAHlrx MecraMn Aocruraer HH)KHr4x cryneHefi anr-
rpr.16o,rrlroeoil Saquu. flosceN{ecrHo B nopoAax Ha6nrcAa}orcr KaraKJla3, paccnaHue-
BaHI4e H opofoBuKoBanve. L4z-za rpparveurapHocru BbrxoAoB 14 Ar4HaMoMeraMop-
(rx:naa cocraBurb pa3pe3 cBHTbr n KyAapuHcxofi rpr4Be raKx(e HeBo3MolKHo.
Mouluocrs ee BecbMa npn6,rnxeuuo oqeHHBaercs e 500-600 Nr.

Ktrclrsre a$Qy:uesr npeAcraBJreHbr cBerJro-cepbrMr.r, cepbrM14 rpaxr4AarluraM14,
rpaxilpr4oAaunraMn h, B MeHbtrleil creneuu, nx ryQavu. Crpyrcrypa ux nop$npoear,
pen HKToBat nop$uposar, M H Kporer I44orpauo6lacroBar, TeKcrypa Maccr4 BHar, cr'laH-
qeBarafl. B ocHoeHoiri Macce orMelrarorcq rrafuoKJra3, MoHoKJrr,iHrrbrfi nnporcceu, an,|-
tpu6ol, pyAuuii, a Bo BKpa[neHHuKax- nJlafr4oKJra3, anu6ur u KaJu.tlurrar. 06,ro-
uo.rHsril MarepuaJr e ryQax cnox{eH TeMil )Ke ByJ'rKaHilTaMr4.

Tpaxu6a:a-nbrbr reMHo-3eJreHbre Ao reMHo-cepbrx, c a$rapoeofi, ur.rxponopQupo-
eoir, pelnrcroeoii nop$upoeofr crpyxrypofi ra uaccueuoii, Heorlrerrr.rBo c,raHueearofi
rercrypoil. OcuosHat MtrKpo3epHLrcrafl Macca cJro)KeHa rrJrarnoKJra3oM, MoHoKJ.luH-
HblM ll l4poKceHoM H poroeoii o6vaurcofi. Orn,teqarcrcq peAKt{e peJrHKroBbre [px3Mbr
nrafr4oKra3a (aule:uu-orurorcla:). loeoluuo qacro i lopoAbr t{HreHcHBHo opofoBr4-
KOBaHbr H AHuaMoMeravopQu:oeaHur. orN,,Ieqalorct BTopHrtHble xJIopLIT, 3nHAOT, Ce-
pHur.ir, rcap6ouarsr.

Ha 4narpavve Sio2-(Na2o + K2o) [opoAbr cBr4rbr o6pa:yror. Atsa rroJrr, coor-
BercrBytolIHe rpaxu6a:albraM H rpaxr4AaUhraM-rpaxupl4oAarlr{raM. [Io nerpoxunaT-
tlecKHM [apaMerpaM * eylrcaurlru orHocflTcfl K yMepeHHo-u{erolrHbrM
B br co Ko f J'l t4 H o 3 e M r.r crbt M KaJI Ll e B o - H arp u e no i.t c ep 14 r.j.

B reoQr.rauecKr4x roJrrx o6pa:oeaHur cBrlrbr ns-ra He6orslxux pa3MepoB u pa3-
po3HeHHocTx BbrxoAoB He Bbrpa)Karcrcn. cpegHrfl rrJrorHocrb nopoA 2,65 rlcu't. co-
ACP}I{AHH' MI, IKPO3JIEMEHTOB HAXOA'TC'  B OCHOBHOM HA YPOBHE KJIAPKOBbIX,
B ocHoeHulx ByJrKaHr4Tax orMeqaercr HeKoropoe noBbrueHrae co4epx<auuii p, y, Zn,
Cr,  Sn.

KoHrarctoeste u3MeHerrr4q nopoA cBHTbr cBt3aHbr c o6pa:oeanheM pofoBlrKoB
siruzw BbtxoAoB uurpyrnfi Axo4rr4HcKofo ri MoHocroilcrcoro KoMnJreKcoB. iru4potep-
ManbHble I43MeHeHilt (oreapqeaaHtre. rcap6oHarr43aUur c y6orol cyrlsraguoii rurzue-
paru:aqueii) corpoBoxAarcr 6o,ree no3AHt{e pa3noMbr x npr4ypoqeHbr K 3oHaM Tpe-
urHHoBarocrtr 14 6percuuposaHul B nopoAax cBurbl. py4Hoii MuHeprurH3aur.l14,
ceq:at-rHoii c nopoAaMH cBr.trbr, He ycraHoBrreHo.

LnnHKal'Hble aHaJIH3bt ttopol KaraeBcxoii u 4pyrux CBHT, a'r'aKxe HHTpy3HBHbrx oopa:onaHuii
pailoHa nprrBcreHr,r n ra6,ruue. Boleg no.rrrrr,re aaHHblc rro reoxr.lMHrl fiopor Haxo.Llflrcs n 6a:e ,ltan_
rrsrx AnK.



KOHKperHbrx AaHHbrx o Bo3pacre cBHrbr B paccMarpuBaeMoM pai;ioue Her. oua
npopblBaeTct HHTpy3l4tMll IuogocroftcKofo 14 A)Kr4Ar4HcKofo KoMnreKcoB paHHero rra-
reo3ot l'l HaxoAI4Tct B ruLIIbKe KoHfnoMeparon ryrailcrcoi;i cet4rlr HU)KHero-cpeAHerc
rap6oHa [78]. Bo:pacr ee ycnoBHo Aarilpyercr BeHAoM, B coorBercranr.r c lereugoii
Ce,reu rtr scxoti ceor4t4 rr r.rcroB.

IIANEO3OIT

TIEPMCKA' CI,{CTBMA

3HaqttrelsHyro qacrb repptrrop1414 cnararor f lepMcKr.re BynKaHofeHHrre o6pa:ona-
Ht'rr, [peAcraBrqroulHe snxuui;i u eepxHufi orAerbr (ynrypr<yficrcafl L,t raMlpcKar cBt4-
rsr). cosNaecrHo c IopoAaM14 6uvypcrcoro KoMnreKca our.r o6pa:yrcr raMHpo-
6ra'rypcrcyrc BynKaHo-nnyroHI4qecKyro accouuaLlHro, pa3BHTylo e gr{xoia-Tanrr.rpcxoi,i
crpyr{rypH o-r}aqu a,r uu oii roHe.

HuxHnfi orAeJr

Y H r y p r c y f i c r < a r  c B H r a  ( P g n )  B b r A e J ' r e H a  [ O . B . K o v a p o B b r M  1 2 1 ]  L 4
B. A. HoenKoerrNa [89, 91] vB cocraBa nerponae,roecrcoi;i cBHTbl e 6acceiiHe
p. vHrypryi ' i  (Tarvupcrcar rpusa), B KoropoM HaxoAr4rcr IAAH r43 uau6oree KpynHbrx
apeanoB cBtlrbl. K yurypxyi;icrcofi ceure raK)I(e orHeceHbr MHororrr4cJreHHbte BbrxoAbr B
aocroqHoil vacrtl KyAapuucrcol.i rpr.rBbr l.r ue6orrruue [oJrr e 6accetiHax pex Euvypa,
Ma,r. KyHaneii u Bepe:oerca. Csura npeAcraBneHa B ocHoBHov rpaxlr6a:a.nbraN4r4 r.r
TpaxHaHAe3r.r6azutLTavu, oqeHb peAKo - ry$onecr{aHnKaMH, ry$oa,reepoJltrraMH,
KoHrnoMeparau4 ,r necqaHuKaMlt. Oca4ovntre nopoAbl [pfiypolreHbr K ocHoBaHlrro
pa3pe3a cBI4Tbl. Mouluocru cBt4rbt t ls-:a c,ra6oii crparnQurcaUr4r.r BynKaHr.troB rolrHo
He ycraHoBnesa. B LIaOTHLIX pa3pe3ax oHa cocraBrqer 600-1400, vaxclrualbHar -
oKono  1500  v .

B np_eAe,rax yuryprcyiicrcoro apeana (500-550 nrt; "a reso6epeNue p. Apa_
Kzpers [88] ua6lroaancr cneAyroulrzii pa:pe: ouoxeHuii (cur.r:y):

l .  Tpaxrz6ata,rrrsr a(ruporrue r.eMrro-ccpbre u 6ypsrc MHHjlaner(aMeHHbrc .
2. l 'paxu6a:alLloBbre uop(lnpnrsr qepHLre uaccnnrrr,rc (or.,r ,r)
3. JIaeo6pex.rnr.r rpaxHaHAc3H6a:a,rrr.ou 6ypure, peNe reMuo-JlHJtoBbrc .
4.'l-paxnarrlc.lu6a:la,r broesre nopf np urtr ( ou,r"rr) .
5. ' l 'paxuaH,rlc:rz6a:a,r lru a(lnpoeue MHHAareKaMeHnsre,rurrono_6ypbre
6. 

'f 'paxu6a:alrrur 
aQuponsre reMHo-cepbre ll ux ,raao6per qnrr . . . . . . .

7. t{epe4onauuc rpaxu6a:arbroB H rpaxlraH4c:u6a3ailbfoB arlruponux ceprrx,
lcMHo-cepbrx, KoHraKl'br Mexny o.raenbHbrMr.t flo.foKaMrz (15_50 u) pacno:rrarorcl no
uJ,raKoBIll lHbrM l 't M H HAaJICKaMeHHLItl l Oit3HOCT'M

8. JIceo6pexuuH Tpaxi larr i l le3H6marrron

M

1 5 0
50
30
40

r 5 0
t70

200
50

r 0 0
5 - r0

70
1 0 0
200

9.'fpaxr.rarrleru6a3a;rsru l,re,rxonopQnpoBbre 3eJ.rerrotsirro_cepbre
10.'l'y(lr,r rpaxlraHneru6a3aJrbror J'lr.rroKracrr4qecrue r,re,rroo6.lroMorirrbre
I I . Tpax ra6a.ra.rr trsr adtuponnc M 14 r uIaJ,rcKaMcHHr,te rHJroBo_6yp rrc
I 2. ' fpaxu6a::Lnutr a(lupoatre qepHbte, TeMHo-ccpble x rr.JjroBr,re
I 3. Tpaxr.rauac:n6a:a,rsrsr arltrzponrre trgnerbrro-ccpbre

MorqHocrs pa3pe3a 1320 u.

t 0



f locrco,rrxy caMbre Hu3br cBr,rrbr 3Aecb He ycraHoBneHbr, npeArlonafaercr, qro AaH-
ur're o6pa:oeaHr4r xapaKTep143yror cpenHroro h BepxHrorc qacrr4 ee pa3pe3a.

AHa,rorn. tHoe r , ru 6rnrxoe BHyrpeHHee crpoeHLIe HMeer cBHTa h Ha npyrrJx yqa-
crKax yHfypxyi;icrcoro apeana. 3a,reraHue [opoA 3Aecb AoBonbHo nonoroe, noA yfna_
rrru l0-15o, pe>xe 4o 30' c naAeHr.ieM Ha rof-roro-BocroK. Ha ceeepo-:anaAHoM
QnaHre 14 B ueHTparsuoii qacru apeana nopoAbr cBr4rbr rrpopBaHbr r.rHTpy3HrMr.r rpaHr.t-
roe 6ltuypct<oFo KoMnneKca, Ha BocroKe il lofo-BocroKe rpaHr.rubr rraule reKToHnqe-
cKI4e, c $parueHran,r14 HareraHI4q Kr.reJIbrx ByJrKaHoKracrr,rroB TaM14pcroii ceut'tr.

B Ky4apraucrcoil rpuae or,rox(eHur cBr4Tbr 3Haqr{reJrbHo 3poArjpoBaHur. Oun cla_
rarcr He6oluruHe nonq ,ru6o rercroHuqecKr4e 6,roxu pa3MepoM l0-15 rcv2, " orcpyNe-
I{ufi nopoA AorlepMcKoro cftyH4an,teHra i l BynKaHoKJracrt4roB ralrnpcxoii ceurlr. Harl-
6o,ree no,rusril pa:pe: cBt4rbr ua6,rrcgalcl B BepxoBbrx pu. Vnaarrf 1g31:

l .  B oqroeaHr.ru (10 u) 3arcraor 3eneHoBaro-cepbre HcAocbrrueHHbre KoHrroMe-
parr,r c xoporxo oKaraHHoii ra,rtxoii r4 yfroBarbl\4tr r,rsr6avu (tto 30 clr) fpaloar4o-
pHTOB H fpailHToB l()r(HAHItCKOfO KOMnTCKCa. flpOveNyrru Mexlly frurhKaMH 3aIroJr-
I lci lbr ocrpoy|oJ'rbHbrM14 3epHaMH nOneBOnO runara (n ocHoBHoM n,rarnox,r iua), r{Baprla,
py.{Horo, au(rra6o,ra n nap6orrar.a, ucMeHr - 6Ho'r.ur-x.rropuronslfi. Burue oHr
cMelrqro' l 'cr rrccoprHpoBarrrrbrMH rrecqaHnrcavu (50 v), cocr.oruluMH H3 i lOnyOKa-
'I'aHHLIX 3epott KBaptta, noJrCBofo trrrraTa rr rpaHHToB. B lr]rx O6r,r.rHO rrpHcy.r.Cj.B],K)T
rrphMech |paBur l4 Jil.rH3()BHltHbre lera (3-5 nr) nyl"uuHroebrx KoHr.noMepafoB.
Ter<c'r'ypa rtccqarrr.rKoB napannenbrrocroer]arar c rpeuaur.roHHofi noc:rcAonalenbrrocrbH)
cnoiiKoB ot '  cpeAHe-r{pynHo- Ao l \{cnr(o3cpHrrcr.r,rx. B xpoale nauru (20 lr) grroes
Ilot lBrqlot 'ct Kol lrJ ' loMcparbl.  coAepxaulHe fanbKy fpattr4ToB U opt ocnarrucB
(v erauytr rcaHulr,r)

2. lla xour,ropreparax 3aneraror ry(lu rpaxnauac:u6a3alrr,.roB, rren;roBLre J.rurtoBo_
oepl,lc Ao qepHblx. B uuNrrcli ttacru't ouH Bl{J,lroqaruT o6.rrollilt 6e,rux 6}ior.Hl.ossrx
fpilrrHloB r.r cJIaHuerl

3.'l 'paxuarr4c:tn6a:a,rurlr arllr.iponsre 3erreHoBaro-cepLre
4.  Tpaxu6a;a,rbrbl  Menr(orrop{upoor,re reMrro-cepbrc / Io qepHbrx
5. TyQtt rtH3Kotuelloqrrbrx ptronarluToB J'rHToKpHcralrJroKJracr1rrccKHe ccpbre,

cBclJro-ccpbre paccnaHuoBaHHuc. O6rror,tcz (l 2 uv) coc,rarJ.rcrc1. ao 30_40 %
o6r,er,ra troporbr, cJroxeHbr crreKLUHMl4cr ryrfaun r{Hc;roro cocraBa, r{BapueM,
rrJra|Hor(JraloM,6a:a,rrravu. I{elleHr ncn,roslrfi IIepcKpr,tc.fanjr]r:osarrrrsrii

6. T'paxr6iua.lrr'Tbr KpynHorrop(tnponr'le rcMr{o-3cJ'reHbre, n nepxlreii qacrH -
l  opH3oHr '  (10 u)  aauu'r 'onrrx ryr lon.  f lopoau noBceMecrHo rrpopBarrbr  x l . r raMr.r
cpc!r re3epHrJc'rblx I]ene,.rr,r ro-cepLrx tpaf rHToB

7. f lcc 'JaHhKt{  MeJtKo3eplrHcrr te t -py6oc. l ro l rc ' r 'bre lcMHo-cepbre opol .oBrr{oBaHrrLrc.
C,roucroclr, o6yc:roe,rena qepe^oBaHilcM ctroiixog pa:l,rnvrroii oKpacKH MolrlHoc.rblo or
l -2  ao  l0  cv

80

1 3 0
60
t30

70

200

7 -10

Mouluocru pa3pe3a 630 rra.
Bepxurl rracrb pa3pe3a yHrlrrror{eHa HHTpy3uefi rpauurou4oe 6nuypcKoro KoM-

[JIeKca. Oco6eHuocrhro raHHofo pa3pe3a rBrrercr HaJ]Hrrr4e rlpocnoeB'ry$oe rcHc-
rofo cocraBa'  B UenoM He xapaKTepHbrx Anr cBr. r rbr .  Bueurue ouu 6rr :xn K f ropo-
AaM raunpcxofr cBI4Tbl, Ho orJ'tt iqalorcfl nouuxeuuor.i ulenoqHocrbro (cvn,1na
ule,ro,reil 3,9 -5,0 9 ol.

B cocraee yuryprcyi;icrcoil cefitut uan6o,ree pacflpocrpaHeHbr orrr{BuH-n14poKce-
HoBble 6ara,rursl, pex(e qHcro oJrruBr{HoBbre. OcHosuaq Macca rJMeer uHTepcepranb-
Hyrc unt{ fl4zLIIonHJll4ToBy}o crpyKTypy r.t cJro)r{eHa MeJrKt4Mu reilcr.anan 3oHuutbHofo
[nafl4oKJla3a 14 3epHaMtl aBrfiTa. f]o,trta [ocrorHHo rrpr4cyrcrByer creKJro r4nu rrpo-
AyKTr,r ero AeBHrpHrpurcaquu u rcarueeurfi noreeoii urlar, o6pa:yroulraii oropouxy

il



BoKpyr 3epeH [nafl4oKJla3a. BrpanleuuuKu npeAcTaBJreHbr Inafr.roKIa3orr,{ (au4e-
:nu-,ra6pa4op) u o,rueuHou (o6ur.r-ro pa3no)KeHHbru). AxqeccopHbre MhHepanbr -
cSeH, anarur.

Ty$lr nurorpt4crannoKnacrr4qecKne; B cocraBe ux KJracruqecKofo MarepuaJra or-
Meqalorct 6a:a,rlron4u, KpHcraJlJIbr nJrarnoKJra3oB u nr4poKceHoB. O6,rouxn nopoA
6o,'rtulefi qacrbro ocrpoyronbHsre. f loeceN4ecrHo nporBneHbr lpoqeocbr xnopr4Tr43a-
IlHl.J, cephUHTr43ar\vtv, 3rrr.rAorH3aUHr-t, B MeHbuel' i creneuu - UeoJIr4Tl,l3at]uf H npe-
HV tU3aLtVA.

fIo nerpoxr.rMilH BynKaHurbr orHocrrcr K fpynne nopoA froBbrrueHHoii ule,rov-
Hocrt4, BbtcoKofJIttHo3eMHcrbtx r'r BbrcoKoKaJ'rueBbtx prAa MyArxHepur-rpaxH6a3anb-
ron (70 ok)-rpaxvtaHAe:u6asanuroe (30 %). tTogo6nsre o6pa:oaaHHr qacro Bcrpe-
qaloTct B npeAenax KOHTI4HeHTaJrbHbrx ByJIKaHr.rqecKux notcoB aKTI4BHbtx oKpaHH
au4ulcroro rhna, B Koropbrx o6srquo cJ'rararor H143br pa3pe3a cepni.t, u cBr3aHbr c
6onee no:4HI4M14 KIicJ'rbrvr.l ry$oesrMu 14 HrHr4M6puroelrvrz ronulaMil (aualoraun
ravupcrcoi  ceurur) ,  B accoqnaquu c KoMarMarr4rrHbrMr4 rpaHuror4Aaruu.  Ho,  c  Apy-
ro i i  cropoubt ,  oLIeBf iAHbr u 3reMeHru pH$roreHHbrx KoMrrJ leKcoB -  rqelo. rgoi i
yKnoH n 6uuoAantHocrb BynKaHu3Ma.

OcuoeHsre rl ltruuecrclre napaMerpbr 6a:arrroe: MarHurHaq Boc[pr4r4Mrl4Bocrb -
22-2327 * l0-' el.CV\, cpeAHfls lJ.rorHocrb - 2,67 r/cv3. VpoeeHb MarHurHoro
noJlt f ioBbltueuuulfi or 0 go 500 nTn, c JtoKzurbHbrMu MafHr4THbrMr4 3oHaMr4 UHTeHcuB-
Hocrbro Ao 1000-1500 uTn, opr4eHrnpoBaHHbrMr.r B ceBepo-BocrorrHoM HanpaBre-
Hr,ru. VpoaeHb fpaBHTaIIHoHHofo IIoJI' BbIcoKI,Ift. Ha MAKC XapaKTepHbIX tlpH3HaKots,
cnoiicreeHuurx roJrbKo 6a:a,rsrana yHryprcyficxofi ceursr, He ycraHoBneuo. B ttopoAax
orMettatorcr froBbrrlreHHbre coAep)r(aHV'. BaHaAVfl, UupKOHHr, JlaHTaHa n 6apun, oc-
Ta"rrbHbre 3reMeHTbr npr.tcyTcTByroT Ha ypoBHe KnapKoB.

By,rrannrst yHryprcyircxoii ceurrr 3ilrrefaror c pa3MbrBoM Ha fpaHilTax A)KuAr4H-
cKor-o KoMnnercca. Tarcne coorHo[reHHr Ha6,rro4a-nvcb Ha npaeo6epeNle pu. Ypnyrc lr
B ceBepHoM 6opry Vp,ryrccrcoil anagnHtr. K eocroKy,3a rrpeAeraMu nJroulagu pa6or, n
6acceilHe perc Eo,r. Meruuu.rHaq, MapruHryii 117,281, ycraHoBrreHo HaJreraHne oc-
HoBFIblx BynKaHilToB Ha MopcKfie orJ'ro){eHr4q ryraficxofi cBurbr Hl,r)r(Hero-cpeAHefo
rcap6oua. BepxHrr qacrb cBI4Tbl orpaHr.rqeHa HiuefaHr.reM Ha Hee KI,toJlbrx BynKaHoKna-
crr4roB ravnpcrcofi cBl4rbr eepxuefi nepMH (26)*, HO pe3KOfO Hecofracur MexAy
3rr.rMr.r cBilraM14 He ua6lrc4aercx [241. fpauursr Tarr,tnpcxofi rpuBbr (6r.r.rypcr<uir xou-
n,rercc) lpopbrBarcr o6e :ru cBl4rbr, H np14 SroM Hr4fAe He o6uapyxeHsr 14Hrpy3nt4,
npHypoqeHHbre K nepepbrBy MexAy Hl.rrvrz. B CenepHoii Mosro,rl l.r aua,roruqHue o6-
pa3oBaHr.ir cnafaror ocHoBaHr.te BynKaHoreHHorc pa3pe3a opxoH-ce,reHfuHcKofo
nporH6a (xaHyficxar cepr.rr) v Aurnpylorcq FrrlxHefi rrepMbro [43]. Bo:pacr cBurbr
npnH14 MaeTcr paHHefl epMcKr.rM.

cy6ny,rrcaunqecKr4e o6pa:oaaHrar Bcrpeqarorcr peAKo, npeAcraBneHu A a r.i r a -
y " ,  c  v r  r a M  1 4  r p a x u 6 a 3 a r  b r o B b r x  n o p  t t u p ^ r o a  ( t p n )  n  4 u a 6 a r o a  ( p , ) .
lairxn fiMeror MoulHocrb ao 3-10 M H nporr)KeHHocrb ao 500 u n 6o,ree, np" npe-
L4MyU{eCTBeHHO CeBepO-BocTotlHoM npocTr4paHl4u U |Iortrr.t BepTr4KarbHoM narleHr4r..l.
cul,rsr 3illlefaror corutacHo c HarrJracroBaHl4eM nOpOA U O6,ra4arcr MOUTHOCT6TO OT
10-20 ao 30 na. f lo nerporpa$nvecxovy cocraBy r.r nerpoxhMuqecKuM oco6euso-
crrM oHu He orJ'ru{qatorct or noKpoBuux o6pa:oeaHuil.

C 4afircalvH 6a:a,rsroestx nopQr.rpuron u rwa6azoe accoLlrr14pyror MaJ'roMorr{Hbre
KBapqeBbre )Kr. t r . lbr  c cavopo4Hoi i  MeAbrc i l  x€lJIbKonHpt4ToM.

x 
l21c0b h Aance Il Kpyflll,rx cxo6rax yr{a3aH HoMep onopHofo o6saxerrurs. cKuaxilHbr HJIH crpil-'ro'r'H r r H rr ccKo ro pa3pc3a r ra reorror-r4rtccxo il xapre.
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Bepxnufi orAeJr

Tau r l  pc Kat  c  B 14r  a (P2tm) 3aBepuaer pa3pe3 KoHruHeHraJlbHbrx BynKaHo-
reHHblx o6pa:onauuii nepMil. f lo ron,luercy pacrr4TenbHbtx ocrat'KoB oHa Koppenu-
pyerct c BepxHenepvcrcoil a,reuryilutoii cer4roii Cereura-lxrzguHcrcofi CO3, uo ue-
cKOJIbKo oTJ'll4qaeTct oT nocneAHeii no cocrasy u cTpoeHr4ro pa3pe3a. flopo4u cBr4Tbr
txt'tpoKo pa3Bl'rrbr e Tanaupcxoii, Brauypcrcofr u KyppuHcrcoii rpunax Ma,.rxaHcxoro
xpe6ra. Ocuosuaq ponb B cocraBe cBr4Tbr rrpuHaAnext4T BynKaHoKnacrHTaM Kr4cJrofo
cocraBa, cpeAr.l Koropurx npeo6,ra4aror ryQur rpaxr4pt4oAaur4roB r.l rpaxilpHonuroB c
rroArrHHeHHbrMr.r fopH3oHraM14 r.tfHrlM6puron (ranur He xapaKTepHbr), peNe Bcrpeqa-
rcrcr ryS$urrr, rySonecqaHr.tKr4 u ry$oxoHrloMeparbl, npr4cyrcrByror eAHHr.rriHbre
npocnoH rpaxu6a:alrron. MoqHocrb cBnrbt Aocrr4raer 2600 rv.

csnra 6urra esr4e,reHa B HaqaJre 1950-x roAos [I. h. Ha,reroaurN,t s 6acceilHe
p. Taur,rp u rtepBoHaqallbHo BKJIroqaJra sce 6o,1ee MonoAbre ByJlKaHoreHHbre nopoAbr
ocHoBHoro cocraBa eroro paiioua, B Koropbrx fl. M. fl6,rorconsru [116] 6slrra sai.rAeuur
orrtetlarKl' l ' fpuacoBblx pacreuuil. f lo:4uee, B npouecce KpyrrHoMacura6soro neoJ'rofr4-
tlecKoro Kaprt4poBaHut r.i reMarr.rqecKnx r,rccJreAoeaHrlii [06, 108, 87-90], ceilra 6sr,'la
AoBonbHo AeraJIbHo pacrtJleHeHa, yrorrHeHbr ee cocraB n o6r,ela 3a clrer BbtAeJleHHt
rlloptlcruuecKl4 Aart4poBaHHbrx rpuacoBbrx orloxeHnil B caMocrorrenbHyro qepHo-
rpoBcKyro cBury. B 1978 r. tr4. B. I-opAueur<o B npocnorx ryQoanenpo,ruros co6-
crBeHHo ravnpcroil cBHTbt y 4. Taurap 6amv uairpeHbr orrreqarKvr leplrcxoi.t $lopul,
AofronHeHHbte 3areM c6opavu B BepxoBbrx naAr.r Hux. Alqarar, Ha ocHoBaHr4r.r Koro-
pbrx Bo3pacr BMeurarcuux BynKaHr4roB cran Aarr4poBarbcr fro3AHefi nepvrrc [6 l, 9].

rlopo4u cBHTbr npocrpaHcrBeHHo recHo cBq3aHbr c 6a:alsravrl yHrypxyilcrcoii
cBtlrbl. B uerxgype.lsg {vn9K-9ttxofi ouu o6pa:yrcr o6uupHsre loJrr, rBJtrroulr4ect
SparveHranan HeKorAa eAHHoro KpyrrHofo (urr.rpuuoil 40-60 nv) ay,rraunqecKoro
nporu6a, ocJrolKHeHFrofo Bbrcry[aMH 6,rorcoe AonepMcKofo syu4atreHTa u npopbr-
Baroulr.tMt4 r,tx 14HTpy3uqMr.r fpaHr.rrou4oa 6uvypcxofo KoMnneKca. nporH6 He ofpaHH-
qHBaerct paMKaMLI l lryveuHoil Teppt4Topr.{r4, Ha BocToKe oH npocne}Kr4Baercr Ha rep-
phropHlo qr.rrraucrcoi, o6lacru, a Ha roro-3ailaAe - ua leeo6epexue r{nxon, lge
crHBaercr c Opxon-CeJreHfr.tHcKldM nporu6ou CeaepHofi Mouroluu.

B npe4e,rax uau6o,ree KpynHoro Tananpcroro norr (6acceiiu p. Ky4apa) e cocra-
Be cBurbr qerro o6oco6,urorcr ABe rracrH pa3pe3a [90,61], rcoropsre aBropaMr4 3a-
fi l4cKH BbrAeJrreHbr B paHre noAcBur. Hrlrxsgs - necrpofo cocraBa, c,roxeuHal ry$a-
MU Tpaxfipr.toAarrhroB c fopr43oHTalrr.r nrurzna6puroB, KceHory$oe, uyn*u"oa"""o-
ocaAoqHbrx nopoA, HfrofAa rpaxr6ara,ruroB, H BepxHflr, e rcoropoii npeo6,ra4arcr ry-
Qbr KBaprleBbrx rpaxr.rpr4oJ'r4roB. Ha 4pyrrzx yqacrKax, BBr4Ay HeAocraroqHoti o6sa-
)l(eHHocTI' i '  pacqleHeHHe cBuTbl Bbl3btBaeT 6o,rsruHe 3aTpyAHeHur H no3ToMy oHa oc-
TaeTcr Hepacv,reueuuor,i.

Hare6o,ree no,ruuri; i pa3pe3 cBHrbr (crparorunuuecrcuii) cocraBJreH no npaeo6e-
pelr(bro p.Talrr.rp (19). f lopoabr no pa3pe3y uMelor MoHoKnr.tHanbHoe 3aJreraHHec
naAeHr.reM K rory noA yfnoM 30-50". cavure Hu3br cBt4Tbr 3Aecb yHfiq.t.ox(eHbr HHTpy-
zueit rpanuroa 6uuypcKoro KoMrrnerca. o4uaKo, cyAr no Ha6,rrcAeHr.rqM B 5 rcn,t r
3anaAy, Ha Bepur.rHe Bbrcorbr c ornrernoii 833,0 oua nepeKpbrBaer ocHoBHbre :Q$y:u_
au yHrypxyilcKoii csl.mut H cJlor(eHa B ocHoBaHr,rr4 arnoMeparoBbrMt4 KecHoryQarran, e
o6lorulrcax Koropbtx, HaptAy c BynKaHoKnaarvraMl KrrcJrofo coc.r.aBa, orMerrarorct
rlonyoKaraHHsle o6rovt<tt KBapUa fi noAcrr.rJraroulux rpaxu6a3zurbroB yurypxyilc6or1
cBlrrbr. Hun<e npneeAen o6o6uleuHuii pa:pe: cBt4Tbr rro rroAcBr4TaM.

H u xn qr  r t  oAc B u ra (P2tm) npeAcraBneHacneAyrou{nM pa3pe3oM:
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l. KceHoryrpr,r rpaxuptlollartHToB auloMeparoBbre KpucraJrJroJrHToKrac'r'qrrccKt{e 3eJre-
rroBaro-cepLlc, JrHrroBbre; cjroxeHbr yl)roBarbrMfl o6"rroir,rxavu (ao 5-7 cv) l(ltfy:unoe rcn-
cJIOfO COC'IaBa U MHofotll ' lcilellHblMH ocKoJII(aMH r(pilcTzrnroB rrorTeBofo rxnaTa, KBapua H
MCJrr(uMH KCCHOKJTaCTaMn rparn6a:a,rr roa yrrryprry i icrcof i  csnrsr ,  cr teMeHTxpoBaHbr oHH
Ilc l IJ IoBLIM MalcpHanoM. l lopoau B 3HaqHTerbrrof i  crenerrn oporoBnKoBaHbr,  r rpoi lH3aHbr
Itaiixavu u nc6o,rsuur.ru rrrroKaMH MerKo- t4 cperlHe3epllHcrr,tx ra66po. K xpoue rrpnypo-
qena lKcrpy3Hr oBanbHo-ubrr.rHyroii rllopvsr dllron4arrHrrx rpaxupilo/taunroB

2.'l 'yltu'[paxupHoAar(il roB rrcniroBbre, rrpcrlMyr{ecrBcrrrro Kpr4c'faJrr'roKraclr4qecKHc po-
3OBafO-, XerroBaro-, 3eJlerroBaro-cepbre c eAr..lHHLrrrbrMr.t .lrnToKracrauu (4o 0,5 cu) ny,r-
KaHofeHrl,rx nopoa. Orueuaro'r'cq MaroMol.tHbre (10-15 u) npoclrora cBerno-cephrx nrr-
Hr.rcr  brx rpaxHpHoirHToB 11 l . rx  \ rerKoo6.rrovoqHurx ryr l loa

3. l]y,rxaltoreHHo-ocalloqHat ra.rrca: npeo6ranaul 3cJreHoBaro-cepbre ryr]onecuarrnrcn
tpy6octtorcrsle, c,ra6ocoprupouarrHbre, c npuMeobro lpaBt4r� t4 xopolxo oxararrHoii ra,rlrr.r
uoac' r 'H.r l l rout{x ByJrKaHoreHHLrx nopoa H KRapua. Crropaau,recxa R lu4x Bcrpcqarotcr  npo-
IlnacrKH (5-10 cv) o6stquo 5o,ree teutrsrx areBpfiToBLlx necrraHnKoB u rytloarreupo,ruron
c Touttoii ,rutt:onuguoii h eo,rHHctoii cJrol4cToc'fblo. Ha nonepxHocTH HanracroBaHytfl t)'ty-
(roa,renpo,rnrax Hrror.4a orMeqarcTcr cKolrJreHHr pac.u.rreJ.rbHoro rerpura u o.raenbHbte yrl
. r re( tnquponauHue ( lparueursr  cre6er lxoB H JrncrbeB Cordai tes cf .  graci lenlus (G o re l . )
S .  M e y e n ,  c .  c f .  i n c i s a ( R a d c z . )  S .  M c y e n  [ 6 1 , 9 1 .  P e x e  o r M e q a u ' c r  n p o c r r o r . r  l p a -
BerrH'rOB. Mer'lKofaJ'le(lrlblx BynKaHOMLIKTOBbIX KOHrJ'IOMepaTOB H rOpt43OHTbl CIIC'rnbrx KpCM-
nhc rL r x  r y r l r r l r r a ron :  t r oc r cnHHe  r rpeoO, l a roHr r  e  cpc - t ue i i  qac . t  f i  na , tKH

4. 
'l 'yQu 

rpaxupuolllJTots IIenr'roBbre r(prrcrit.flroBnTpoKracrfiqccKne crerJ,ro-ccpbrc Mac-
cHnrrbre, ilt rofaa c,la6o(t,rrcuaa"rrrnsre

5. T'y(lr'r 'rpaxr'rpuoaauHron KpficraJ'rjloJ'u4ToKJlacrHqecxne (ptuucp o6,rovrcos or I 71o
I  0 cu) rony6oBaro-,  3ererroBaro-,  po3oBaro-cepoi i  orpacxr4 c perKuMH npocJrorMH cue.rrbrx
TonKoc;ror4crbrx KpsMHuclbtx ryQ(lnron 430

6. flecrpar ByJ'lr(aHoKnacruToBar naqKa: rjepeaoBalrue fopu3oHToB afJroMepal.oBbrx Kce-
Hory$on KI4cJIoro cocraua n Hruuv6pnros (70 %), ryQonecvarrnroB r.{ KpeMur.rcrsrx rytfrlrra-
Ton (25'%), uzpenra BynKaHoMHKToBbrx ilecoprHpoBaHHbrx KoHrnoMeparoe c .r.ydlonsrv

IlcMeH'foM cMeualiltofo cocraBa u noKpoBoB rpaxu6a:a.rrlros. B o6,'roNao.ttroii vacru (o6-
JIoMI(H llo 5-7, pe4r<o 20 cv) npeo6:laaaruT TpaxupnoAartHTbr, rpaxu6a:alslrl, rJyJrKaHlrqc-
cKoe ctcKl lo;  Qtopva o6rrol , rxoB qaulc yfnoBarar H JrHrr3oBr4rHar c pzr3opBaHHbrMl,r  oKosqa-
rrHrrMH 'rrirla r]uvue, pcxe cla6ooKararrrrar ( ryrpoxonr:rorvreparu). Tpaxu6a:a,rursr
o6pa:yr0r' noKporlbr se6oruuroii MourHocl'u, 6rrcrpo Br,rKJrr4HtrBarctur4ecr rro flpocrr.rpaHqx;;.
Yror nalcuzr nopoa 30-35o, uuonla orMcqarorcr (l,rexcypoo6p:uHr,re cKraaKH c pzuMa-
xoM Kpbr;rbeB 50-100 v 550

Mou{uocrs 1850 tr .
BepxHrr  noAceura  (P2tm2) :a reraer  co f racHo Ha r ropoAax uur rHer l  no4-

cBf iTbr r . {  ornHqaercr  fJraBHbrM o6parov cocraBoM cnafaroi l I l4x ee nopoA:

7. I'y(lr'r KBaptteBbtx lpaxHpr.roJlHroB JrHlorpr.rcranroKJracrr4qccr(He rvaco.rsHoii u flccB- 
M

aor l l ;Uolzrarurro i i  Tcrccrypr, r  c  xapaKeprroi i  cupeHeeo- u JrHJroBo-cepoi i .  pexe . rpaBrrro-

3cnerroii orpaoxoii. Piuucp o6,'rorvKos xo,re6Jrcrcq o'r 0,3 ao 3 cv, rrpelcranncgbr oHH KBap-
rleM, KaJrr'trurrar-neprr4ToM, TpaxuprronHTauh. rpaxr.r6a:aJlbraM!.t, pexe flJrafHoKJra3oM H
;lcfirtoxparoosrMr{ MelrKo3eprlr,rclr,rMH lpaHr.t'l 'aMu, flpHqeM ec,rr.r o6,rouru rroporl rro KparM
ollJIaBJeHbl. 'Io l{Bapu o6pa:ycr Kpyrtt{bte Kpncrannbr c trerKHMH r(pucraJrJlorpai(llllvecxuvn
fparrqMr. or;vre.rarcTcq MaJroMoulrrbre npocnou ryrllo6pexvr.tfi, cocrorul4x H3 yr.JroBarr,rx H
rrojlyoKaraHilr'lx o6,rovr<on (0,5 l0 cnr) ny,rraHHToB u r{Baprta. llpoveNy.rxn vexay o6-
JloMK2IMI"l 3a[oJlllqlor ltellilou],te qacrHI(bt, ultofAa cIJeKtxHeot B creKJ'IoBaryto Macoy 750

Butue rto pa3pe3y nopoAbr aepxuefi noAcBHTbr [epeKpbrrbr KoHrroMeparaM14 LrepHo-
lposcrcoil cBI4Tbl cpeAHerG-BepxHefo rpuaca. Cynan,tapHa-r MoulHocrb cBr4rbr 2600 v.
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B nopo4ax cBl4rbt noA MLrKpocKonoM rro Konr4qecrBy rleMeHT o6sr.tHo npeo6la4aer
HaA o6,rovrcan,tu. Ilen.leHrnpytoqa;{ Macca qacrr4qHo nepeKpr4crurJrJrr43oBaHa, rrpeAcraB-
reHa cneKuvMLrcfl [ernoBbrMl4 qacrurlaMr.r, $opn,ta Koropbrx xopono coxpaHr4nacb.

[Io nerpoxttMuqecKuM oco6eHuocuM B cocraBe cBnrbr Bbr4enrrorcfl Tpr.r rpyrrfrbr
fiopoA. flopo4u Htlxseii noAcBt4rbr orHocflrcr rc ceHrei.rcrey Kucrrbrx yMepeHHo-
ulerorrHbrx c Karr4eBo-HarpHeBbrM Tr4noM ulenoqHocrr.t (cpe4uee coaepxauue (,%):
SiO2 -  69,54,  Na2O -  5,01,  K2O -  4,31) .  Aua,roruqsur f r  cocraa uMeror  BynKaHLr-
Tbr, pa3BHTbre e 6accefiHax peK Krzperu H Erz.rypa r.t Ha KylapuHcrcoil rpuee, fAe cBr,rra
rroKa3aHa KaK HepacqneHeHHaq. Ko eropofi rpynne orHeceHbr nopoAbr nepxuefr no4-
cBt4Tbr. ouu 6olee KucJlbre, Ho frpu :rona o6u1ar ulerorrHocrb B Hl4x Hr.txe 3a cqer
yMeHbueH14q Harpueeoii cocraBJrqtou{eii. OHu xapaKTepu3yrorcr raK}Ke Ka,rrneBo-
HarpueBbtM TI4noM uleroqHocrl 't, Ho pacnorafarcTct e o6,1acrl4 nopoA yMepeHHo-
rrleJroqHofo r.r HopMulnbHoro pflAa (cpe4uee coAepx(aHr4e (%): SiO2- j4,14, Na2O -
3,60, K2O - 4,55). Tpertro ryynny o6pa:yror rpaxu6a:arursr. Bce ByrKaHHrbr Becb-
MA BbICOKOfJI TJ H03EM I,ICTbIE,

.{nr r}u:uvecxnx no,reii ravrzpcrcoil cBr4Tbr xapaKTepHbr orpr.rrlarenbHbre MafHHTHbre
aHoManufi AT uurescuBHocrbro 200-500 uTr, $opnaa rpa$nxoe nr'raBHar, pex{e cna-
6ou:pe:auHar. YpoaeHr rpaBlJTarllroHHofo nonr nounxeuHsrii, a3popaAr4oarcrueHsrii
SoH cocraerser 2-1,5 vrcP/q. cpegHrr nnorHocrb ropoA 2,63 r/c*r - rrpr.i Ar4ana3oHe
nsuepeuuii or 2,47 go 2,71, MarHfirHar Bocrrpr.l,rMqr4Bocrb - 33 x l0 ' 

eA. CI4.

. fIo:Aueneprvrcrcnil Bo3pacr ranaupcrcoil cBurbr, ycraHoBneHulri i no ocrarKaM
Qnopbl, noATBcp)I{Aacrct raK)Kc MHoforil4crreHHr,tMll reorofi lqecKHMil coolHorre-
Ht4flML1. HuxUsr fpaHHua onpeAenrercq HarefaHHeM Ha ocHoBHbre eQQy:uaur
yurypxyiicxoii ceHrsr (26), eepxnrr - npopbrBaHr.reM rpaHr.{TaMu no3AHenepMcKoro
6uvypcrcoro KoMnJrteKca H nepeKpbrrr.rervr :rf$yruBaMr.r qepHorrpoecroii cer.rrur (20)
cpeAHero-BepxHero rp14aca [85,  89,  24,  25,  106] .  Py6uaui l -crpouquesur i i  u :o-
xpouuuil Bo3pacr, nolyveHuuni Anr BynKaHr4ToB TaMLtpCXOil CeLIrSr, COCTaBJ'1ter
2 5 3 t 5 v , r H , r e r [ 1 3 ] .

cy6ay,rrcauuqecKfie n 3Kcrpy3r4BHue o6pa:lonaHVt4, cBfl3aHHbre o nopoAaMr.r cBH-
Tb I ,  NPCACTABICHb I  I I ] TOKAMI , J ,  CHJ I IAMf i ,  HEKKAMI , I  U  NA iTTA I / 'U  TPAXH.4A I ]HTOB,
r p a x u  p i l  o A a r l u r o e  ( t ) , 0 ,  r p a x 1 4 p t 4 o J ' r  r 4 r - n o p 0 1 4 p o n  ( r [ r u )  H  r p a x ] . t . f  -
rop0upoB ( tzr ) .  Or noKpoBHbrx $auui i  r . rx  orJ ' rHqaer 66,rsurar  pacKpr. tcra"nnH3o-
BaHHOCTb, nOpQr.rpoaar crpyKrypa, MacctrBHas u,rn $lrcn4albHar reKcrypa, Hanr4lrHe
3pynTr.lBHblx KoHTaKTOB C BMeU,{arcUIHMt4 nopoaaMu.

oarro H3 3Kcrpy3HBHbrx reJr rpaxr.rpnoAaurar-nop$upoB HaxoAHTcr 3anaAHee
4. Taurap. ono uveer oBanbHyro $opr',ty (1,5 x 3,0 rcHr) c opueHrnpoerofi glnHuor.i
ocl4 B IxHpoTHoM HaIIpaBJIeHt{14. B qeHrpa,rrHofi qacrn o6Haxarcrcq Tpaxupr4oAarlr4T-
nop0r.rpsr N,taccuaHoii n $lrcu4alsHoil rexcrypsr, no nepn$epun oHl4 oKpy)KeHbr no-
rocoii 6pexurzii, cocroru{ux r.r: o6rolarcoa $nrou4a,rsHlrx rpax}.rpr4oAaur4ToB H Tpaxn-
6a3allu' l.oe, cqeMeHTupoBaHHbrx Qerl:nronoii uaccofi. (DlronAalrnocrb opr.reHT14po-
BaHa B pa3Hblx HanpaBneHl' l tx '  noBToptt B IIeJ' loM fpaHuqt t  reJ'ra, yfJtbt naAeHut ee
Bo3pacraror K KoHTaKTy Or 30 AO 60-70'.  oHa o6ycroBreHa qepeAoBaHr.{eM TOHKO-
naparneJ'rbHbrx c,roilxoe pa:nr.ruHoii oKpacKH, cocrorurl4x u: crlepo,rr.moB Kanuttltnara
H KBapUa. crpyrcrypa ropoA nop$uponar, fJroMepofrop$uponar, ocrioeuoii  Maccbr -
HeorqerJ'I4BO CsepO,rr.rroeaq. KoHraKrbr rera c BMeu{arcUr,rMH nOpoAaMH 3Aecb He
ycraHoBneHbl t{3-3a HeAocraroqHoii  o6uaxeuHocrt4 14 6,rrasocru rro BHeuHeMv o6,rnrcv
npHKoHTaKTOaurx 6percvufi  c everqafoxl14Mll rcceHory$avu. Brrxo4ur aHaloar.tHo,*
o6pa:oaaur,r i l  ua6lrc4arcrcl K BocroKy, Ha nporr4BorroJroxHoM 6opry 4ornHsr
p. Tauup, u K 3a[aAy, Ha ,reao6epe)xbe p. LUa:ara. BeporrHo, oH14 rpac.cupyror cy6-
ru HpoTHyro 30Hy MafMononBoAquIHX KaHaJrOB.

l 5



Err4srcrae ro pa3MepaM L'r crpoeHfiro re,ra rpy6uaroii Qopuur, BbrnoJrHeHHbre 6pex-
LfilflMrr u $lron4a,rsHbrM14 rpaxr{puonr.rr-nopQ]npaw4, 3aKaprr4poBausr B. A. HoeHrco-
eurv [88, 89] e pafioue ropsr Bypruil x cenepy or Xavuura4aricrcoro MaccHBa rpaHu-
roB, B 6acceilue p. Apa-Kuperb h Ha Apyfnx yqacrKax reppuropr4t4. Ouu :a'racryrc
xopotxo Qra rccrapyrcrct B rpaBI4Tar-(r4oHHoM noJre qerKo BbrpareH H brM H Mtr H H MyMaM u,
KoHrypbt Koropbtx coBnaAaror B nJlaHe c penuKraMH naneo)KepnosnH. Ha ocHoBaHHr.t
ilMercrquxcr AaHHbrx IIo nerpoxHMr.il4, oH14 npaKTr4qecKil He orrt4qarorct or oQQy-
3l4BHblx aHaJIoloB, luurs o6laAaor HecKoJibKo [oBbrrr]eHuofi uleloquogrbto. nocril-
raroueil l0 '% w 6o,ree

TyQrt H ryrpo6percuuu ranupcxofi cBltrbr, o6laAarculue B tlonHpoBKax Kpau4BbrM
pr{cyHKoM, Mofyr t{crlonb3oBaTbct rcan o6rHqoso.tuufi MaTept4zrn. I4uor4a BAonb 3oH
pa3noMoB rlo BynKaHt{TaM cBr.rTbr pa3Br.rBa}oTcr noJlr MeTacoMaTr.tToB - KBaprI-
cepn{HToBbrx BTopt4LtHbrx KBaprrHToB, rBnrrou_lHXcr npeKpacHbrM KepaMtrqecKr..rM
cbrpbeM.

ME3O3OIZ

Tpr.tACoBAfl CI,ICTEMA, CPEAHnfr-BEpxHt{fr oTAEnbI

t {epHorpoBcKaq  cB14Ta  (T24 i j ) ,  O6pasonaHu f l  qepHorpoec rco f t  cnu rs r
cJ'rafarcT ue6o'ruuryro vcrs-TavrzpcKyro BynKaHo-TeKToLrulrecKyro crpyKTypy e 6ac-
ceii ue p. Kyaapa. flpe4cran,reHbr npenMyulecrBeHHo rpaxu6a:arsraM r.r, TpaxnaHAe-
ru6asa,rurattv v LIx ry$avu c yttacrueM B Hr4)KHHX qacrtx pa3pe3a ocaAoqHbtx r.r n14-
poKnacro-ocaAoqHbtx nopoA, coAepxaulux or|IeqarKH rpuacoaofi Qropsr. coeMecrHo
c cy6eynrcaullqecKLIM14 orJIo)I(eHutMlr ouu o6paryror LtepHorpoecxil i l  eylrcaHnvecrcuii
KOMnneKC.

crparorzn cBurbr HaxoAHTcr Ha reeo6epe)Kbe p. Xnlox ) A. t{epuorpoBo, B rox(-
Hov 6opry Tyrrryiicrcofr AenpecorH (M-48-xll). o6tev H rpaHr4t'tbr pacnpocrpaHeHilt
ee e vcrs-TauHpcrcofi crpyKrype onpeAeneHbr B. B. crcpunrcnuoii u to. M. Xoro4ov
il 06]. Har.r6o,ree npeAcraBnreJ'rbHbre pa3pe3br onHcaHbr B. M. cxo6,ro Il0l] n
B. A. HoeuKoesrn,t [90] o npano6epeNHoii npnycrreeoi;i qacrr4 p. Tanrup. B o6o6uteH-
HoM BfiAe oH r4Meer cle4yrculuii ar.r4 (cr.l,r:y):

l. Ty$orcour,roMeparbr rareqHo-Ba.qyHHbre. ',peuMyue0TBeHrro ByrKarroMHK-
TOBLre, COCTO'illHe H3 oKaTaHHr,rX 14 Ol.COpTHpOBaHHbrx raJTeK noacTH,,latouux
BynKaHuroB 'ralrupcxoil cBr.llbr, pexe fpaHuroB; cueMeHTr..rpoBaHbr pa3Ho3epHr4crblM
ryfouec.rauurov

2. I 'y( lorpane.rr,rbr H piuno3cpH'c'bre rytponecuaH,r{H c npoc;lorM14 McJrr(ora-
Jreqrrr 'rx Kotr|noMepaToB

3. Ty$orrecvauHr(H MeirKo- u KpyrrH03eprrHcrbre rpr3rro-3eJ,rerroBaro-cspbrc c
rrpocnorMr'i rrcpHbrx nir.'rrqarbrx aJreBpojlHroB (ao 2 lr), rydlorpaneirnron (0.5 1,0 v),
HrrofAa ryQon c BKjrroqerrlreM /laer( n cHJrJ.roB (5-l0n) 6asanHronsrx, u ra66po-
rrop{rHpuron. f,(rr ry(rorcrrHo-ocaAoqrrbrx cJrocB xapaKTepHr,r 3reMeHTbr c.rparudlu-
Kaur.rH H cJ'roHcroc't'14. TyQsr uacornHLre KoMKoBarLre, coc.rofr npclrMyulccrBeHHo H3
oclpoylonrrrrr,rx o6,rovxon (0,5 2,0 cru) xr,rc,rr,rx ByrKaHofcrrrrblx nopoll. B npoc,,roax
yfJrHc'fLrx aJleBpoJrlrroB e6,'ujsH ocHosarrilt Bcrpeqarorcg pacrHTejrrrrslii 4e.rpur u
c/{rzuHLrFrble r{pynlrr,re r lrparvetrrsr nanoporrn.rKoB u fr lHr(ronbrx t l0l l  .

r30

50

4.'fpaxr.i6a:a,'rb1 r,r cpe.rlHenop(rr.rpouue 3e,rrerroBaro-cepbrc, paccgrreHu aaiiravu
( 3M) TpaxHJtauH'r ' r ropQupoa

1 8 0

3 0
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5. TytponecvaHuKH McJ' 'rKo- H cpeAHe3epHHcrbre BIr i lHeBo-cepbre c I lpocJlot lMH
(0,5 1.0 v) reuHo-cepbrx r(peMHucrbrx aneBpo:Ir4' I 'oB

6. I'ydlrr cMerilarrrroro coc'raBa pre.rrxoo6LrouoqHbre Jrilr'oKpr{c'raJr;lor{JracrrrrecKHe
3eJleHoBaTo-, fonyooBaTo-cepbre

7. flepevexaeMocrb BHrrHeBo-cepbrx ry(ronecuaHuroa, ry{orpanermon r.r ryrl-ro-
arreBpoJ'rr.rroB. n nepxHeii Lracru - ABa rroroKa (5-10 u) nopQrnporurx rpaxn-
6ata-r s r0 u

8. Tpaxr,r6a.:arr,Tr,r cpcllHcnopilrr,rponr,re, MHuraieKaMerrrrr,rc lcurro-6ypbrc .
9.'l'yrf sr rpaxr4Aaur.r'r'oB MeJrKo-cpeAHeo6.lrovoqrrrrc
10. Tyrloa,rcnpoJ'rHrr,r rorKoc;roucrbre reMHo-BHurHeBhre c npocnorvu (2-3 u)

rcJrer roBaro-cepLrx McnKoicpr I  Lrci r ,rx 'rytponccvar r nxolJ
I l .'l'paxu6alla,rr,Tbr cpeAHenoprf uponue MuHAaJreKaMeHHr,re 3eJreHoBaro-cepbre
12. [IepenaeNaeMocrb ryrporeurrsrx pa3H03epH14crr,rx flecqaH14KoB, areBpoJrr4ToB,

rpaBcJrHToB, pcxc 'ry(lon cMcuarrHoro coclaBa; B r{poBne - ry<fonccvaur.rxr.r u rydlo-
fpaBcJrH'r-br c rnrcrr<oii pacccrrrrroli r-a.rrr,r<oi.i fpailHToB. cjrar'rqeB, ByJTKaHH'roB, BKJrrorraroT
JrHH3r,t CBeTJ'tHX KpeMIIItCTLIX aneBpOnilTOB C I]peKpaCIIO COXpaH14Blli l4Mt4Ct OTne-
rralKaMH rltrcpu Cladophlebis inchiineirsrs S z e, Cl. cosubovi S r e b r., Cl. pseudoichi-
n e n s i s R a d c z . , C l . c f . s z e i a n a P a n . . D i p l a s i t e s t q m i r i c a  Y l a d . [ 2 4 ,  l 0 l , l l 2 .  l l 6 ]

flpo,lo,rNeune pa3pe3a ua6rrroAaclcr rra leno6epeNse p. Kyaapa. 3Aecb
o6Haxarcn cq lraBH brM o6pa:ovr r(l(ly:nnrr ocr roBrroro cocraBa:

13. Tpaxu6a:mrr 'r 'br Kpynnoilop(lnpoesre reMHo-3e, 'reHbte nrorHbre, nepeMexaru-
lrlnecfl c arnoMeparoBbrvn ry(ranu u l,re.nronopif npoBbrMH rpaxraaHle.ln6a3a,'rblaMr-.r

M

1 3 0

30

80
40
20

30
60

1 5 0

350-400

MourHocru pa3pe3a 1280-1330 v.
3a.neraHne flopoA npeHMyu{ecrBeHHo MoHoKJrr.rHilJrbHoe c rraAeHr4eM K rory noA

yrnoM 35-40, peNe 50-60o, npu 3roM r4HofAa Ha6nroAarorcl (navrca 3) S,rer<cypo-
o6pa:Hue ugru6rr cJroeB c an,tn,rr.rryAofi Ao 100 v, $urccupyrouluecr o6paruumu na-
AeHHflMr4 nopoA. BepxHrr rpaHuqa cBHTbr 3Aecb He ycraHoBneHa; oHa r4Meer reKTo-
uuqecruil xapaKrep.

B cocraee cBr.rrt,r npeo6,ra4aror rpaxn6a:a.nbrr,r 14 Tpaxr4aHAe:u6a:albrbr, lpuqeM
noAaBnrroular qacrb r.rx uMeer noprlrnponyro crpyKrypy. Bxpan,reuuuKr{ npeAcraB-
JreHbr norHu4HTerr.rqecKr.r c4eofrurlronaHHblM na6pa4opotr, aHAe3trH-Jra6pagopou ra
aHAe3uHoM, uHofAa nt{poKceHoM, oJrHBI4HoM, av$ra6onou n,rn 6lrorurov (n rpaxuau-
Aeru6a:a,rsrax). OcHoeHafl Macca cJ'rolr{eHa,reficranalt nrafr.toKna3a, MerKr4M14 3epHa-
Mu rr4raH-aBrura, pyAHoro 14 AeBuTpraQraqnpoeanHbrM creKJrov (20-60 26). Crpyrc-
Typa nunoraKer.rroBar, eurpo$u poe afl nrt fr4aJronr4rrHToBar, TeKcrypa MaccrjBHar n
M 14 HAzLneKaMeH Har. Mu sla,r u u ut BbrnoJr HeH bt xnopHToM, 3l trAoroM, n peH HToM, KBap-
ueM, pe)Ke ueorHroM ti KuLIrbqr.rroM. Ty$ur pe3Ko noAquHeHbr r{3rl4Brrrr4Mcr o6pa:oea-
HHtM, cocrogr u: o6rortrcoe acpnpoeurx u nopQupoeurx 6asanuronAoB, ocKoJrKoB nra-
rtloKJla3a, pexe o6loltKoB KrIcJIbrx e(rrfy:neoe, cUeMeHTHpoBaHHbrx roHKopacKptr-
craJrJr r.r30BaH Hoii nenroeoii uaccoii.

f lecqaul.t<l.r norHMt4KToBue u ry$oreHHbre, qacro xopouo orcoprupoBaHbr, c
oxaraHHoi.r rclacrnrcoii, cocrorrqeii i l3 ocKoJtKoB KBaprla, roJreBbrx II]naroe, 6Ho-
rura, oQrfytHBoB ocHoBHofo t{ KrjcJrofo cocraBa, pofynbqarbrx Lracrr{U BynKaHHqe-
cKoro creKJrla (ryrlonecuaur.rrcn). I-leneur uurcpoQe,rl:r.rroebrfi L1lt4 rlr lHt4cro-KpeM-
H Hcro-cn roAucrurii.

f lo nerpoxuMHr.r BynKaHr.rrbr orHocrrcs x ceueiicrBy nopoA rroBbl[reHHoil ute-
noLIHocrl. l: rpaxtl6a:a,rlroB-Tpax14aunezu'azatbroB, BbtcoKornt{Ho3eMilcrbtx yMe-
peH Ho-rr.rraH Lrcrbrx (cpe4nrr 1,0- l,2 oh) xastueBo-HarpueBo it cepuu. flpuypov eu-
Hocrb cBLtrbt K H143aM pa3pe3a ntego:oilcrux BIIaAI4H, BbtcoKaq qe,rouHocrs (6-
7 %) vt $aqualsHar H3MeHqr.rBocrb BynKaHxroB cBilAerenbcrByror o6 ux prarpro-
reuHoi l  npnpoAe.
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O6pa:oaaH r.rq cBLrrbr qerKo oKoHTyp14Barorcfl noJIolKHTeJIbH brM MaTH HTH bT M noJreM
HHreHcr4BHocrsrc 100-900 uTl c curruo r43pe3aHHoi Sopn,toil rpaQraxos LT. l lpu
nepecnal.rBaHVV :naB H Teppr4feHHbrx ocaAKoB MarHuTHoe no,te uMeeT 3HaKonepeMeH-
usrii xaparcrep. Pa4uoarcrlrBHocrb rropoA 10-19 MrcP/q. Marunruas Bocnpr4HMqH-
aocru ro,re6Jlercr B AUa[a3oHe or nepBbrx ao 6000 x l0- ) el,. C1,1, cpeAHrr nnor-
Hocrb ByJ'rKauuroe 2,65 r/cv-', ry$onecqaHrKoB u ryrpor<onr,roMepa'r'oB - 2,62 r/c*r' ' .
Cpe4nrze coAep)KaHnr MuKpo3JreMeHToB B nopoAax 6tuzxtr K cpeAHUM 3HaqeHr4rM B
,rr.rrocSepe.

Vcrr-rauupcrcr.ri l  pa:pe: paccMarpr4Baercq B. M. Crco6,ro [05] n KaqecrBe rrapa-
crparoruna qepHoqpoBcKofr cer4rbr *. Borpacr yKa3aHHbrx Bbrrxe pacrnTeJrbHbrx oc-
rarKoB, no 3aKrloqeuraro f. f l . Pa4ueurco l1l u 14. A.lo6pyucuHofi [102],- KoHe[
cpeAHefo-Haqano no3AHero rpHaca (la4uHcxnii-rapulri icxr.rf i rpycu).

K  c y 6  B y n  K a H  1 4  q e c K H M  o 6 p a 3 o B a H  1 4 r M  q e p H o r p o B c K o r o  B y n K a H H ( r e -
cKo fo  KoMnreKca  o rHeceu l r  4a i l xu ,  c r . l J r J rb t ,  r r r r oKn  M14Kpora66po ,  ra66po -
n o p O H p u r o B  ( w r ) ,  r p a x u 6 a z a t b r o B r , r x  r o p S u p 1 4 r o B  t d  r p a x H -
p14oAar IH r - r ropSupoB ( t ) "0 .  Moquoc rb  AaeK  14  c r4J l J l oB  ocHoBHofo  coc raBa
o6ur.rHo rco,re6,rercs or 3 Ao l0 v, pe4rco 6o,ree, nporqlKeHHocru 700-1000 rra. [Uro-
Kr.,t B rrJraHe r4Meror $opvly, HecKonbKo BbtrrHyryro n cy6uuporuov ru6o ceBepo-
BOCTOTIHOM HaDpaBneHUL.r, nJ'rOUlaAb HX He I lpeBblr lraeT I lepBbrx KBaApaTHblx Kr4JloMeT-
poe. B qeHrpalsuoi i  Llacrt{ oHU cJlo)r(eHbr MenKo3epHucrbrMr.. l  ra66po, cMeHrrouluMu-
cfl  B 3K3oKoHrar<re ra66po-nop$upnrartu u Aua6asaNaz. Cocronr (%): tr3 lJ 'rarnoKJ'ra3a
(70), avrpu6ora (25-30), rnraH-aarura (10). B rpaxn6ara,rbroBbrx nop$r.rpurax or-
Meqaercr o,rHBuH ( l0-l 5 %) ut Karltrxrrar (5-7 %).

flaitxn rpaxnpuoAaqrzr-nopQupos o6srqHo 6o,ree no:Aur4e ].r qacro unaercr c ra6-
6po-nopQrapvrawr ceKyqr{e KoHraKrbr. Mor-qHocrs trx Aocrr4raer 30-50 M rpr.i npo-
rt)KeHHocrtl 500-1000 v. BrcpanreHHuKLi [peAcraBreHbr nnarr4oKJra3oM, ocHoBHat
Macca- KzL[ueBblM IIoJIeBbTM rrnaToM, ft lafl4oKJra3oM 14 KBapt]eM, HaXoAflUIHMHCT B
TOHKOM CpaCTaHU14.

f lo xl.rvuqecKoMy cocraBy cy6aylxauuuecKue nopo4sr 6lu:rlr K noKpoBHbrM
06pa3oBaHr4rwr. PaguoarcrilBHocrb cueuur-nopcpupoe l5-18, ra66po-nopSilpr.lroB -
7-10 MxP/q.

MEJ'IOBAq CIICTEMA, HI4XHI4I1 OTAEJ'I

Huxueve,roBbre orJroxeHVfl Ha uccneAyeMoii reppuropltu npeAcraBneHbt reppr4-
FeHHo-ByJlKauoreHuori xu,rorcrcoii cer.mofi n reppr4reHHoii yr;reHocuoii rycr.ruootep-
crcofi cepraefr. OHfi esrnoruqrcr He6o,.rbune rrpr4pa3,'roMHr,re BrraAr4Hbr u y3Kr.re nporr-
>xeHHbre pnrproreuHsre Aenpeccr.rH.

Xu,roKcKar cBt4 ' ta  (K1ht) .  Teppureuuo-BynKaHofeHHbre orJror(eHHr cBr. r rbr
BbrAeJreHbr e Xu,'toK-t{[rcoficrcoli Aenpeccut4. Burxorur ee nopoA Ha nnoulaAH JrHcra npH-
ypotreHbr npenMyurecrBeHHo K ro)KHoMy 6opry crpyxrypu. He6o,rbur.ie BbrxoAbr HX 3a-
KaprfipoBaHbl B ceBepuoM r(pbrne OnuHo-Knroqeecrcoi;i MynbAbt, a Bo BHyTpeHHHX qac-
rrx Aenpeccvu oHA noAcrr4Jrarcr ln6o Qaqr.ranbHo 3aMeurarcr (Ha yponHe vyproiicrcoi:i
cerzrsl) ocaAoqHbte orJ'to)I{eHI4t rycHHoo3epcr<ofi cepuH. flpe4craa,reubr naBaMn, pex(e
arnoMepaToBslvu 6percuulnlra, rycparrar.r rpaxn6ataltToB H raJreqHo-BirJlyHHbrMr..r KoHr-
JrlOMepaTaMI'l C [pOCJ'lOtMu [eCLIaHtlKoB 14 aneBponuTOe. COaNtecruO C Cy6ey,rKaHuqe-
cKrlM14 o6pa:oeautrM14 cocraBJrrror xr4JroKcKI4fr ny,rrauavecrcufi xovnlercc.

* 
no uttcttHto B. A. ANaaHroea u Vl.H. Tnxovupona, rp.nopa rzs 6a:zurruofi  ry( loreHHo-ocaltov-

ttoi i  nl ' txn qcpHotpoBct(()ro c'rparoruna nveer 6oree rpcBHil i l  paHHe-cpc/tHcrpraconL,rf i  Boiplct H
ce He cncayer oonocraBJ.rqrb c tf,ropofi ycrbrraMr.lpcKoro pa3po3a.
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Crparorlrn cBurbr HaxoAurcr Ha npaBoM 6epery p. Xunorc Hfi)Ke A. Morsr (5), Ha
fpaHilrle rnoulaAu Jlr.rcroB M-48-XII tr XVIII [34, l0l]. B pa:pe:e o6Haxarcrcr 4ee
naqKr.r nopoA, MoHoKJlt4HzLilbHO HaKJrOHeHHbte K 3analy r{ ceBepo-3anaAy:

L HHNtttq c,'Ioxelra KoHfnoMeparaMl4 c npocJrotMu rrecqaHlKon 14 i],reBpoirx'roB, co-
repxautux oclpaKoAbr lt4ongolianella cf . subexsortis S c o b., Arguniella aff . ovctlis
(Ram m.) ,  F .  bur ju t i ca  Ko 1 . ,1 .  a f f . compacta  Ko 1 . ,  l .  c f .e longata  Ramm.

2. BepxHrl - qepeAoBaHue noroKoB rpaxu6a:a,rrroB MoulHocrbx) o.r. 0,5-3,0 zto
l5-20 v. OcHoeaHHe rroronoB cJloxeHo l lro'rrrbrMH qepHbrMx pi l '3HoBr,rrrrocrrMfi,  Hlrorua c
utapoeoi:i otAgjlbHoclbto, It Bepxax- o6u,rue flycror, rano6pexuNlr, lt-rJraKr4. B 100 lr esrrue
ocl loBaHHt - rtHH3a (l0l,r) noHr,roMeparoB, necqaHHKoB H aJleBpontrroB c ocrarr{aMr.t Koc-
'ft'lcrblx H faHounHblx pr't6 lr paxonnH AByc'rBopoK. KoHrarr c uuxHcfi naqxoii oc.lloxuclr
pa3,,r0MoM 450

MoulHocrt pa3pe3a 800 r'a.
Butrue no pa3pe3y BynKaHurbr no KoHTaKTy npunefaHr.rr cofnacHo nepeKpbrBarorct

orJro)r(eHHqMu y6yrcyucxoii ceursr. Taxoe AByxqneHHoe crpoeHile pa3pe3a ceursr 6o-
nee xapaKrepHo Anq auyrpeHueii qacrn Xlalorc-t{Uxoiiclcoii 4enpeccur.t. B oxuou
6opry ena4r.rHbr B pa3pe3e cyuecrBeHHo AoMr4Hrlpyror:$Qy:ltaur. OHr.l norrru Henpe-
pureuoii no,rocoil flpocne]Kr4Barorcr qepe3 Bcro reppr4ropHro nucra. Cpe4ra BynKaHu-
roe npeo6laAaror raBbl n ,rano6percunu a$upouurx rpaxu6a:albroB, peAKo orMeqa-
rorcr ry{rsr u ryr|tonecuaHilKrl. B ceeepuorvr 6opry Xulox-t{uxoilcrcofr 4enpeccrrr.r
cpeau o$Qy3r.rBoB BcrpeLrarcTcq csoeo6pasusre arnoMeparoBbre 6pexvun rpaxu6a-
3aJI broB, cueMeHTupoBaH H bre 3e;reHoBaro-qep H br M, 6ypoearo-xerrbl M n€uaroH HToM.
Mouquocrs orAeJrbHbrx noroKoB rpaxr.r6aransroB Bapbnpyer or 0,5 ao 30 v. B ocno-
BaHHL{ noroKoB ByrKaHr.rrot 6o,ree n,' lorHble H Maccr4BHbre, nper4Myu{ecrBeHHo LrepHoii,
TevHo-cepoil oKpacKa. B cpe4uei.r u oco6euuo nepxueil Lracrqx [oroKoB oKpacKa Me-
Hterct Ao llenenbHo-cepoil n 6ypoil, notBJrtroTct 6o,rsruoe KoJ.rHqecrBo nycToT 14 na-
so6percuuu. 14uorAa K nycroraM npuypoqeHa (eonr4roBar M14Hepzrnr43aqur ua6a3ura,
cruru6ura. Ha npano6epexbe p. Eyii rycrar cerb BerBrrr{r4xcr )KuJr u npoNunrcoa (Ao
3-5 crvr) ueorHToB e rpaxu6a:a,rbrax cocraBrqer Ha orAerbHbrx yqacrKax ao 20-�
30(% o6t'eva flopoAbr. B eepxax pa3pe3a cpeAr4 BynKaHr4roB norBJrrrorcr lpocnor4
apfuJlJrr'rroB, zureBponl.IToB r.1 ToHKo3epHr,tcrbrx recqaHuKoB. B o4uov r43 TaKr4X npo-
croeB rro cns.  l (4)  a pai ione 4.  Crapure Krroqn B.  M.  Crco6,ro [101]  o6uapyNeHu
MHofoqHcreHHbre paKoBHHbr ocrpaKol  Cypr idea pr inadai  Mandelst .  Mou{uocr t
BynKaHHToB, no AaHHbrM 6ypeuul (ocuoeaHue He ncxpsrro), cocraBJrrer 250 rra.

Tpaxu6a:albrbr HMercT trHTepcepranbHyro, rr..tilJloKpr4crztrruLrecKyro, MHKpoAone-
pHroByro, nofircH,roorfuroByro crpyKrypy. B ocHoeHoN4 npeo6,ra4arcT nraffioKna3
(aH4e:nu-,ra6paaop), pyAustii, BynKaHr.rqecKoe creKJ'ro. B uegHa.rfireJrbHbrx Korr.rlre-
crBax npt4cyrcrBytor rt4TaH-aBrr4T, oJI14Br4H, 6uotttt, 14HofAa KuIJl14l-u[ar, als6nr. Bro-
pr.rqHbte M14Hep€Lrrbt npeAcraBneHrr r. lAA14HfcuroM, aIIarHToM, XnOpUTOtT0AO6USTV
M14lleparoM, ueont4ToM, 3iIHAoroM, cKanoJrr4ToM. Brpanleur.ri lKu Bcrpeqarorcr peAKo
14 COCTOflT Lt3 flIaffiOKJta3a, hHofna oJI14B14Ha fi THTaH-aBfHTa.

f lo nerpoxrlMutl BynKaHHTbr xl4JroKo<oii ceurur orHocrrcr rc ceneiicrey rpaxn6a-
3a,rlbroB, yMepeHHo- n BbtcoKofJu4Ho3eMr.rcrbrx, KaJrt{eBo-Harpuenoil cepr4u. f lopo4ur
xapaKrepu3yrorcr rroBb[rreHHbrM coAep]KaHHev $oc$opa (cpe4nee l, ' /0 %) L4 TfiTaHa
(cpe4nee 2,28 ?6). LI\e,ro.rnoii coclaB BynKaHuloB cBHTbr rBJrrercr xapaxlepuoii vep-
roii euyrpr.rxoHTHHeHrut,tbHurx pritfroreHHbtx KoMnJreKcoB. -

Tpaxu6a:a,rbrbr r4Meror cpeAHroro nrorHocrb 2,53 rlcv., Mar-Hr4THyp BocnpunM-
rrr4Bocrb 884 x l0- 'ea. 

CZ, ocraro.rHyro HaMarHuqeHHocrb 662x 10 t A/u. VqacrrH

M

350
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pacnpocrpaHeHur e$Sy:14BoB xapaKrepr43ytorcq pe:rco araQ$epeHuupoBaHHbrM 3Ha-
KorrepeMeHHbrM noreM AZ errcorcofi uHTeHcuBHocrl4 14 orpr{(areJlbHbrMH fpaBr4Tarlr4-
OH H bIM I,I AHOMAJI I4'MI4.

Oayua, ycraHoBneHHar B orno)KeHurx cBr4Tbr, oAHo3HaqHo yKa3brBaer ua nx 6ep-
pnac-6appelrcxuii eo:pacr [ 04]. PaHHeMerosofi eo:pacr cBr.rrbr raK)r{e noArBepxAa-
ercfl AaHHbrMrz K-Ar AarupoBaHrlq 6asanuroe [21]. Ou cocraBJrrer 133-143 MrH J'rer
(Havalo paHHero uena).

C y 6  e y n  K a H  H  q e c K H e  o 6 p a 3 o B a H  H f l ,  c B q 3 a H H b r e  c  x u J r o K c K o i i  c B r z ' r o f i ,
npeAc raBneHbr  o . rn r ' r aMr4  u  ga f i xavu  rpaxuAonepuroB  ( rF )  u  rpaxu6a -
3aJ rb roBbrx  nopO L1  p t4 r  oe  ( tBn ) .  Mou luoc rs  ux  o6 r , rquo  He  npeBbruae r  rep -
Bbrx MerpoB. flo sHeuHen,ty o6nnxy H xr.rMr4qecKoMy cocraBy oHU 6nr43Kr4 K fioKpoB-
Hurv rlaqnrnr BynKaHr4ToB.

I-ycuuoo:epcKar cepur BbrAenrercfl a KyAapuucrcori, VplyrccKori enaAnHax il B
qeHrparuuoil .racrr.r Xilrou-t{urcoficrcofi 4enpeccun [100, 104]. f lo lrrolornqecKilM
rrpH3HaKaM u cnequrpu.recKoMy KoM[JrreKcy cpayusr oHa pa3AeneHa Ha rpr4 cBr.trbr
(cun:y): n,typroiicrcyro, y6yxyucrcyrc, ce,'reHruHcKyro; B Yp,ryrccrcofi BrraAr.rHe uyproii-
cKaA v y6yxyucxar cBurbr froKa3aHbr KaK HepacqneHeHHbre.

Mypro i i  c  rag c B 14r  a (K1mr) .  B Ky4apuHcrcoi i  nna4uue nrypro i icxaf l ,  cBura
BbrAerreHa BrrepBbre e 1983 r. [80]. B ee pa:pe:e:4ecu npeo6naAarcr KoHrnoMeparbr H
necqaHHKrl c He3HaqHTe,ruHoii Aorefi ar'reBponr.rroB. OprauuuecKue ocrarKr.r He ycra-
HoBJ'reHbr nan4y c.na6oii rl:yueuuocrui orJto)KeHuii. Mourlocrs 250-300 rra.

Y6y ryHcKar  cB14 ra  (K1ub )  pa3Bura  B  ueHrpanbHo i ; i  . r ac ru  Xu , ro r -L lu ro i ; i -
crcoii 4enpecclr4, rAe BbrIroJIHrer Haprru-lyrailcryro n OrcuHo-K,rloqeBcKylo MynbAbr.
Harz6oree H3yqeH pa3pe3 or,roxesnil Ha npaao6epexbe p. Xnlorc e6rH:r.l 4. Morul, n
roro-BocroqHoM Kpbrne Hapsru- fyra i lcxoi i  vyno4sr  [101,94] .34ecr  B pa3pe3e cBi l rbr
BbIAE,T'I.OTC' TD},I NAqKU :

l. HHrctrn rraqKa rrpcrlcraBJ'reHa Merrola.Jrelntr,rM14 KoHfroMepararvu c rpauuiiuo-
l  iurcrrHr,rM 3anoj i l ruTej leM h MaJloMoulrrbrM H npocnotMn f lecqaHI, tKoB

2. CpeAHrr rorrKoreppufeHHarr  pHTMHrrrrar ,  r Ipu qBrroM npco6,ra; larru lz
aprf i " r t . l lHl  oB H aJlcBponr4ToB i l  noj l r { }4rr l ' r r r roX po,r l r  f lecqarrHKoB. C nccqaHuxzrNru s
cocraBe Hl . rxuHX MHKpopr i rN4oB.tacro rra6,rk laaruTcr npocJIoH. Ju,rH3br H )KeJrBaKH
xere3r4c' r 'brx Qoc( lopnron vou{socluo Ao 5 l0 cu.  Hnor l la orMeqarcTor f ipolrJract .Kn
(lo 5 cv) dyprrx yr,reli. B apru,r,rurax Bbrrrlreubr ocrarKil ocrpaKo/t Mongolictnella

M

1 0 0

a ,,poa'o"", 
230subexsortis S c o b. - pyxoBoaqurux (ropv y6yxyncnofi cnHrur [001

3. BcpxHrr cJ'roxcrra BzInyHHo-ralreqHbrMr..t KoHrnoMeparaMl
I leCqiiH LI KOB, iueBpoir H |O r]. apf t4nnH'f oll 25 0-3 00

Mournocru pa3pe3a 580-630 n.
B Orcuso-Krrcqeacrcoii MynbAe pa3pe3 cBr4rbr no cKB. 2(3) t84] npeAcraBneFr

(cH143yJ :

M

l. Apru,r,rut'u cfiHeBaro-LrepHbre nrol.rrble, r4Horna oKpeMHeHHbre 4'1 .4
2. Ilepec,raunalrfie nrTol'Hbrx reMHo-ccpbrx zr.JreBpolrHloB c qepHbrM14 aprr4lrJ'rHTaMH u ce-

pl , rMr. f  pa3Ho3cprrrrcrbrMlt  necqaHnKaMlt  127.8
3.  f lcpec" ' rannaHf ie cepbrx HepaBrroMepHo3eprrr4crbrx f l runucrbrx I lccqaH14KoB c lgMHo-

ccpr,rMH irJleBponrrTaMH
4. llepectranaaltHc )r(eJtroBirro-cepbrx MenKo3epHr.rcrbrx nocqaHuKoB c 'r'eMHo-ccpbrM14

aircBpoJII4l 'aM U

MoulHocrs 593,4 r',t.

367,0

5 l  ?
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B qeurpa,ruHoii .racrr4 Oruuo-Klro.reecrcofr MynbAbr B pa3pe3e npeo6ra4arcr
uu]eBponl.{Tbl, apfl4nnuTbl 14 zlneBpr.rToBbte [ecqaHr4Kr4 c peAKr.rMh flpocnotMt4 MenKo-
3epHucrbrx recqaH14KoB, npHqeM ponb aneBpoJrHroB B nepxueri qacru pa3pe3a Bo3pac-
raer. IZHor4a cpery4 HI4x orMeqarorcr paKoBr.rHbr ocrpaKoA Mongolianella cf . subex-
^sorlis Scob., M. attrita Scob., Cypridea cf. originctl is Scob., Limnctcypridea
deJbnsa S c o b., Illyocyprimctrpha originalzs (S c o b.) u ap. [103].

M y p r o f i c r c a r  v  y 6 y  K y H c K a f l  c B t 4 r b r  H e p a c q J r e H e H H b r e  ( K 1 m r
ub). lauuue o6pa3oBaHr.rr pacrpocrpaHeHbt B Yp,ryrcrcofi BraAuHe. Oun o6la4aror
qepraMu crpoeHht, xapaKTepHbrM14 Arq o6el.rx cBt4T, Ho HeAocrarorlHat u3yrreHHocrb
orloNeul.l i l  He [o3BoJlter paclrneHr4Tu ux 6olee.4erzll lbHo. IlpeAcras,reHbr KoHrroMe-
paTaMH, t<oHrro6pexunflM4, lpaBeJrr4TaMLl, rec\aHr.rKaM14, pexe oTMeqaloTcr €rneBpo-
JII4Tbr u apfnnnurbl. B rcxHoru 6opry Yp,ryrccxofi enaguHbr t43BecrHbr BbrxoAbr Ha no-
BepxHocrb He6onbruux nJracroB (1,0-1,5 v) 6ypurx yrnefi. Cyuuapuar MoulHocrb
ceur 300-500 Nr.

Bo:pacr ouoxeuufi ycraHoBneH no HaxoAKaM $,ropsr Phoenicopsis angustifolia
H eer, Ph. sp. cf. speciosa H eer, Czekctnowskia rigida (H eer), Pieopyllum norden-
sk io ld i i  (H e e r )  N at  h [81] .

Ce leH f  HHcKa f l  cB r i r a  (K rs / ) .  Ouoxeun r  ee  r43Bec ' rHb r  roJ ' r r ,Ko  e  Ox raHo-
K,.rrcqescKoii MynbAe Xulor-Llr. l<oficr<oil 4enpeccuu. B KaqecrBe onopHoro pa3pe3a
cBr.rrbr nplrHsr pa3pe3 ro cKB.304(2) [04], npo6ypeuuoil e pafroue OrcnHo-Krro-
qeBcKoro 6ypoyronruofo Mecropon(AeHuq. 3Aecu c rny614Hbr 183,2 rvr B or,ro)KeHurx
cBilTbr tfnrccnpyercfl nrrb Me3opr.rrMoB Mou]Hocrbro or 18 Ao 59 nr. KaNAuril r.r: Hnx
Haqr.rHaroT KBapueBo-noJreBounaToBbte fpaBenuTt{cTbre IIecrraH14Kr4 14 rpaBeJ]r,rTbr,
a 3aKaHqHBaroT aneBpuToBbre ToHKo-MeJ'rKo3epH14cTbre 14 MenKo-cpeAHe3epH14cTbre
necltaHLtKr4 14 aJreBpont4rsl. Begqatorcq pHTMbr yronbHbtM14 nracraMH. [Ioc,,]eAHile
HHOfAa OqeHb pe3KO OTAeIeHbr OT BbTTLIeJIeXaUIHX pyCnOBbrX [eCqaHHKOB, HO qaule B
KpoBne yronbHbrx nilacroB c H14MH accorlr4r4pyror o:epHo-6ororHbre yrJr.rcrble zlreB-
ponHTbr 14 aneBponecqaHrKH c pacTHTeIbHbrMrr ocTaTKaMH.

Mouluocrs cBoAHoro pa3pe3a cBr.rrbr e OrcraHo-K,trcqeBcKoil MynbAe 200-250 v.
[Io nerporpacfrauecrony cocraBy tlopoAbr aHaJrorr4qHbr rropoAaM y6yrcyucrcoii cnn-

rur. Pa:luqarcTcr oHx oxpacxoii r i rpaHynoMerpuqecKr4M cocraBoM. KracrHqecxaq
vans (o,(t)'. rro,'reBbre rurarbr - 25-40, KBaprI- 10-30, cJrroAbr (6uornr, MycKo-
nur)- 5-25, yrnr4croe BeulecrBo- l-10. B ncaulrurax 14 ncaMMoncedrurax,
KpoMe rofo, npucyrcrByror o6,qoN4rcr4 :rlQy:unoa, rpaHnroB, veralrop$uvecrnx
cnaHqeB. Il,eueHr nopoA uuur'r cruril, rJlr4Hr.rcro-cJrroAlrcrsril, rro rr4rry 6azatsntrir vutr.t
n J'r e H orr H o- n opo nu il.

BorpacrHoe noro)r(eHr4e ceJreHrr4HcKoil ceutsr orrpeAenrercfl cofracHbrM 3aJrefa-
HHeM Ha orJrox(eHr4flx y6yrcyucrcofi cBurbr 14 naJleoHToJrorl,rqecKnM MareprdulnoM, yKa-
3brBarculrlM Ha ee paHHeMerosofi Bo3pacr: ABycrBopKH Daurinia spp., Unio cf.
obrutschewi M a r t., Lamproscapha sp. u xopouo coxpauuBurueca rlparvenrbr nano-
porHuKoB Ohychiopsis sp., Scleropteris sp. [104].

C ouoxeuuqMl4 cereHrilucrcofi cenrur n paiioHe cBfl3aHbr Mecropo)nAeHnr r..t npo-
qBJreHilr BbrcoKo3penbrx 6ypr,rx yr,reil.

KAI4HO3OI{

HEO|EHOBA.g CUCTEMA

Mlroqen

C nexH H HcKat  roJ . r  rua  (N lsn)  oJu4Br4HoBbrx  rpaxn6a:a lu roB BbrAeJreHa B
toNttoi i  qacru f iJroulaAl4 no aHullorr. I l r  c BynKaHoreHHbrM14 o6paroaauurM14, trt4poKo
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pa3BHrbrM14 e 6accei;iHe p. [Nu4a. CoaNaecruo c Aailravtl rpaxr4Aonepr'rroB oHt4 co-
craBrr ror cHexH n HcKH ii ey,r xaH uuecKil i i  KoMnneKc.

He6orru:ue ocraHrlbl rpaxu6a:arsroB 3aKaprr.IpoBaHbr BAonb [paBoro 6opra
p. LIr.rrcoil, Koropbre, rro Bcefi BeporrHocl4, coxpaHuJu4cr or 6o,ree o6urapuoro noKpo-
Ba, yHr4rlro)KeHHoro :po:nefr. Canufr rcpynnsrfi BblxoA ux npuypotreH K nnocKoil
BeprrrHHe roprr fopo4oBoii yrec 14 coceAHero Bolopa3Aena. 3Aecs BHAilMat Morrl-
uocru 6asanbroBoro rroKpoBa Aocruraer 86 v [83]. B ocHosaur4r4 6a:arurogoro no-
KpoBa oTMelreHbr faIeLIHIlI{n, KoTopbte npocne}I(HBatoTcq BAoJ'rr' roxHofo cKnoHa fopbl
fopogoeoii Vrec ua fiporr)KeHr.ru He MeHee I rcrv. Mouruocrb ropn3oHra l-4 v. fa-
IEIIHHKH ,TEXAT HA fPAHI4TAX V AI4OPL'ITAX PAHHE|O IIUUIEO3O' 14 IIO COCTABY OTBCqATT

3TnM nopoAau. Pa:vep ralex 3-5 cNa. O6uraq MourHocrb troKpoBoB 6asarsroe co-
craBJl.fler oKono 90 M.

Ba:alr,rrr B ocHoBHoM ropr4crbre, 6pexuuponaHHbte u MaccuBHbre nnorHbre qep-

Horo 14 TeMHo-ceporo qBera. B urzx xoporuo BLTAHa crol6qaral orAeJlbHocrb. Cocroqr
r43 ocHoBHoro nnaruoK,'ra3a. o,t14BI,rHa, aBfnra u creKJra. Euorur u pofoBat o6ptauxa
npr.rcyrcrByror B He3Haql{TeJrbHblx Ko,rHqecrBax. Axqeccopubre npeAcraBreHbr MarHe-
rr4ToM H arrarilroM. Crpyrcrypa 6a:a,rrroe or [onHoKpr4crarJu4qecKoii go aurpo$upo-
eoii. f lorHoKpucrarnHrrecKue crpyKrypbr [percraBJreHbr nop$upoeofi H 14HTepcep-
ra,rsHoil. f lopSrzpoesre BbrAereHilr o6pasonanur KaK [JraruoKJra3oM, TaK r,r oJr14BHHoM.
Cre rc,r o 6a:a,r uros 6yporo uBera, Hepac Kpr4 crilJr Jr 14 3oBaH Hoe.

14N,teercq Bceno oAr4H xuuuqecrcrail aH€Lnu3 ByJ'rr{aHr,rroB. 3ro uu:rcorpeMHe3eMu-
crure (SiO2 43,62 %) oJruBlrHoBbre rpaxll6a:arurbr, BbrcoKorHTaHHcrr,re (3 %,), uuzrco-
fr 'r14Ho3eMr4crsre (12,5'%), rcuveeo-Harpr.renoii cepu14. flo cocraey o.reHu 6rr.r:t(H rc
nopoAaM 6e,ro:epcxoro KoMnJreKca. B. B. -f puonron [46] cer:ueaer nporBr'reH14e
KatiH03oi.rcKoro BHyrpr.rrrJrr.rrHoro 6a:a,rsroeoro MarMarr.r3Ma c AerrenbHocrbro
vaHruriHsrx nrrcMoB (ropruux roverc).

To.iHsrx ceeAeHHii o Bo3pacre ronulu uer. B 6acceriue p. ,{>nr.r4a, rAe 3ra ronula
nonyqr4na cBoe Ha3BaHr4e, hMeerct HecKoJlbKo onpeAeneHuI paguolornqecKofo Bo3-
pacra 6ararsroB - 9,7-24 MrH rer (K-Ar), Ha ocHoBaHr4u Koropbrx Bo3pacr ronuli l
Aarupyercr M14orleHoM.

CoaNfecruo vru e6ilrzu froKpoBHbrx Qaqufi orMeqarorcr LaitKLr o,rruBnHoBblx
rpaxHAonepHroe ( rB) ,  r rpeAcraBnrr .oulzx co6oi i  cy6nyrxaunuecrue o6paroea-
sus. MouluocTb AaeK - rrepBbre AecrTKl4, npoTflxeHHocTb - nepBbre coTHu MeTpoB.
11o cocraey rpaxr4Aonepr4Tbr He orJlt4qar.orcr or ux:QQy:r4BHbrx aHzlroroB.

OrHanHoarre rpaxn6a:a,rsrur (rpaxu4olepursr) rBJlrrorcfl rrpeKpacHbrM o6,ruqo-
BoqHbrM Marepr.ranoM. Bo ercpan:reHHt{Kax rpaxu6a:alsroB orMeqaercfl npo3paqHat
IoBenupHat pa3HoBnAHocrb oJrr4Br,rHa- xpr43onur. Oqeura i locJreAHero B KaqecrBe
caMorlBeTHofo cbrpbfl He rrpoBeAeHa.

Bepxrrufi rr! 'rrroueH

' I ' o ro f  
o t i  cKaq  cB14Ta  (N23 / / ,  dpN2r r l ) *  npe4c raaneHa  r rpe i lMyu lec l 'BeHHo

KpacHouBerHbrMr.{ fJIHHaM14 u cyfJlt.rHKavu, o6paroBaB[IHMt4ct 3a cqer HeAaneKofo
nepeorJroxeH r4r rrpoAyKroB Kopbr Bbr Berpu BaH un f2, 3, 32, 401. PacnpocrpaHeH br oH t{
tulrpoKo, oAHaKo BbrxoAbr nx Ha noBepxHocTb 3aKapTilpoBaHbr Ha eAHHr4qHbrx yLIacT-

* 
{)Oparouaults ro:roroiicxoii cBr4Tr,r rccHo accorlr4upylJl c :on,rcficrouerroBbrM14 orJrroxeHurMh

cu6u.ltr.Iyficr<oil ro,rutu, H Mecr'aMH rparruqa Mexly Hr.lMH flpoBonerra ycnoBHo, no3l'oMy oHr4 troKa-
3arrbr Ha Kapre qe'rBcprl.r.ruux o6pa:onarruii.
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Kax, FJIaBHbrv o6pa:ou e ruy6ot<ux 3po3r4oHHbrx Bpe3ax BbrcoKrzx reppacoyBanoB 14
AonuHax perc Kylapa, Xurorc, 9r.rxofi. BsrAersercq ABarura pa3pe3oB: AeJ'rroBr4ulrrbHo-
npolrcnua-nsHr,ri l  r{ o3epHo-zlJrnrca14anuHurfr. lerrcaua.nbHo-npontoBua.n susrr.i T14 rr
Qopu rz ponarca ua 6oprax BnaAr4 H, npeAcraBneH KpacHoqBerH brM 14 fJu4 HaM 14, cyrn 14 H-
KaM14 c BKJItoqeHr.rtM14 ApecBbr, ule6ur. .{,rr or,roNeulri xapaxrepuo 6o,rsruoe KoJIH-
qecrBo (ao 30 o%) rctacrutecKor-o Marepvana v cta6as HaKroHHar cnoncrocrb, 06-
ycnoBneHHat qepeAoBaHrJeM ue6HucTbrx 14 fJr14Hr4cTbrx cJloeB Mou{HocTbro l-5 rrr.
O:epuo-a,r,rrcBr4arbHr,re orrolreHr.rq npr.rypoqeHbr K BHyrpeHHr4M qacrrM enaAraH. Brr-
paxeHbr rJIr{HaMu c npocnorMr.r oxpr4crbrx recKoB 14 BanyHHbrx ruueqHHKoB. Mont-
Hocrb orJroxeHuii Aocrr4raer 50 na.

OrroNeHnq ronofoficKoi;i cBr4rbr oKparrreHbr rpenMyqecrBeHHo B rpxo-6ypsre u
KopnqHeBbre uBera c pa3nuqHbtMti orreHKaMr.,r. PeNe orneqarcTct qepHbre, TeMHo-
cvH\el 3eJIeHbre' 6e,rure u po3oBbre BecbMa [JroTHbre' )Kr4pHbre fJlHHbr. ouhqllrels-
Hoil oco6esHocrbro rlx sBJrrercr lpr4cyrcrBr4e o6ronarcos- or ule6sfl u rpaBlfl Ao
orAeJ'rbHbrx 3epeH KBapua. Xnur.lqecrcnfi cocrae rmu ('%): KpeMHe3eM - 58-62, rtu-
Ho3eM - l7-18, oKHcJrbr xeJle3a- 5,5-6,5, MapfaHua - 0,2, cyMMa ule,ro.ieil
Harpufl u Kanvfl - 7,0-1 ,4.

Iluro,rornqecxlrfi cocras ouoxeHuil r.r repMr,rqecKuir aaaluz r:rnuucroii $paxqurz
yKa3brBarcT na $opurzpoBaHHe HX B crerrHbrx naHAuaorax npr4 yMepeHHo TerrJroM
KJrHMare. B onopHov pa3pe3e Beperonar o6uapyNeHur ocrarKr4 rr4nnapr{oHoeofi $ay-
nur Hipparion sp. [6, 221, uaqercHHue 3. A. BaurenrefrNa e qilxoiicrcoii $ayHucrzve-
crcuii roun,reKc BeDXHero nrrfioueHa.

TIETBEPTITqHAq CUCTEMA

t{ereeprn,ruure o6pa:ooaH14r pacrrpocrpaHeHbt noBceMecrHo. OHn pa3Br.rrbr Ha
cK,'roHax BoAopa3AenoB, B AonhHax peK, e XHrrox-tlurcoiicrcofi, KyAapuHcxoi;i n Yp-
,lyrccrcofi BraAhHax. C yrerou feHe3r4ca, rf iToJ'rornqecrcnx oco6eHuocreii u xapaKTepa
cBt3h c pense$ov qerBeprurrHbre o6pa:oeaHr{r noApa3AeJ'rrrorcr Ha :onleficroueHo-
Bbre, Hr4)r(He-cpeAHe-, cpeAHe-, cpeAHe-BepxHe- 14 BepxHeueon,reiicroUeHoBbre, Bepx-
HeHeonlefi crorleH-fonoqeHoBbre u roJIoUeHoBble.

3 o nne fic mo 4e H nep flcttJt eHe Hr u,t ii

Cu6u , r  rAy i . r cKaq  ron  u ta  (Qesb ,  a l sEsb ; .  Ouox<eHnq  c rz6u , r t 4y f r cxo i i
TonuIH pacnpocrpaHeHbr B Xurorc-t{urcoficrcoi;i 4enpeccurl B KoHrypax n€rneoypoBHfl
760-800 v (aocuuoro 3po3r4oHHo-aKKyMynrrnBHofo ypoBHr). Bur4eleuu Ha nro-
uIaAil BrrepBsre. Ha noBepxHocrr..r o6uaxamcq caMbre Bepxn pa3pe3a roJrulu, cpeAHrfl
v HV)KHr.fl qaCTU OTMeqarOTCr rOJtbKO B CKBIDKUHaX. BUr4e,rrrcTct ABa rHna pa3pe3a
ronu1n. flepesrfi xapaKrepeH 4,rr Cyxapuucxoii ena4rauur (M-48-XII) H HeKoropbrx
paiioHoa Xltlor-tlurcofictcoii 4enpeccvt4. HnNsne qacrn 3rr4x pa3pe3oB rBJrrlorct
fipoAyKTaM14 pa3MblBa n nepeoTJlo)Keuur o6paroeaHufi ro,toroficxoii cBHTbr, HaKan-
Jrr'rBaroulr'lxcr B ocHoBaHr.l.r frpeAfopHbrx cKnoHon. flpe4craBJreHbr xpacHo-6ypurvu
cyfJ'rr4HKaMr4 co ule6uev u rartxoil. lpyroii rr4n pa3pe3a ua6,rrcAaercr a rcNHou 6op-
ry Xu,rox-9urcoilcxoii Aenpecc14H H e 6accefiHe p. LUarara. OcHoeaHHe roJlu-l l4 3Aecb
cr' laralor BanyHHo-raneqHble orJlolKeHht (norpe6euusrii a,r. lrcsufi) uoquocrsrc 6olee
20 Hr. Bepxrl pa3pe3oB ToJ'rqil trpeAcraBneHbr aJreBpnroBbrM14 necKaMil, qacro Jrecco-
BHAHbrMl4 Kap6OHarl43UpOBaHHbrMr4, u iueBpuraMH c rlpocnormr.r rpy6o:epHr.lcrrrrx
flecKoB Il xe,rro-6ypblx uItIH. feHe:uc ocaAKoB ulnJtroBr.iilnbHo-o:epHtrfi, a-nJItoBHa,.rb-
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Hurfi  c nponroB14anbHo-AeJrroBilarbHbrM14 $aqurvrra. 14s-:a sstcoKoro coAepxaHut

a-fieBporracTr.lq ilecKr4 Tonulr4 He frpt4foAHbr Anfl r,rcfroJrb3oBaHut B KaltecTee crpoil-

Marepual,.roB.
Hr.rxHue qacrr.r pa3pe:oe ch6rarsAyi lu<oi i  TonuII4 rt l6o qerqrcTcq nepexoAHbtMLt,

,ru6o orAereHbr or BepxHHX ropr43oHroB roloroi lcrori  cBr4rbr pe:rcoi i  rpauurlei i  pa:-

Nabrea. flo Jrr4ToJroro-crparurpaQuvecKr4M oco6eHHocrtM orJloll(eHr.tq rorultl corto-

craBrrrorcr c uurxHeii qacrbro (navra 3) 3acyxuncKofo pa3pe3a L't HV3aMV cpe4Heii

Tonrur4 ropsr To,rorof i ,  a raKxe KaHrr4JrbcKr4M norpe6eHHbrM ar,r loBHeM Bocroquoro

3a6ailxa,qsq, AarHpyeMbrMu gonrei lcroqeHoM. O6uaq MoulHocrb ronuIH 25-80 rra.

Heonnefrcmoueu

HrrlKHee-cpeAHee 3BeH[,q

X  u , roK- r {  H  Ko r i c r ca r  ron  u ta  (Q1-11hd ,  a lT la - l l l hd ; .  K  xu , ro rc -qn rco t i c r co t i
ronr-t1e orHeceHbr orJro)KeHHr ceAbMoro aKKyMynrrr4BHoro ypoBHr (80-120 u), pa:-
Br4rbre e 6accefiuax perc Xnrox, Kyaapa n t{uroi;i. BrtAe,rqercs BnepBbte. Crparoru-
rr H q ecKo il MecrH ocrbro ron rlr.r r BJrrercfl X ra,r o rc-Vu rcoiicxar 4en pecc nr.

Ouoxeuur ronqu AoBonbHo xopouo BbrpoxeHbr uopQororuuecKr4 14 orqerr14Bo

4eruraQprapyrorcr Ha a:porporocHuMKax. flo parperar'a cKBarKT4H ycraHoBJIeHo, tlro

ocalKH ToJrrur4 c pa3N,rbrBoM Jle)KaT Ha 3onJreficroueHoBblx oTiroxeHr4rx ru6o Ha o6pa-
3oBaHr4rx rororoficxofi cBr.rrbr. flpeea.nupyror orJro)r(eHr4r aJlJlIoBr4illbHo-o3epHoro
feHe3Hca, xoTr r4HofAa oTMeqaloTcfl ocaAKl,t ril4cTo aJrJrroBr4€urbHbrx 14 AenrcBr4zlJrbHo-
nponrcBu€Lrbuurx Qaqraii. Moulnocrr roJrqr4, no AaHHL,TM 6ypenun, 35-70 u. f lecxu
Tonul[.r KBapu-floneBorrlraroBbre c 6orrulav KoJ]r4qecrBoM aneBpoqacruu. 3epua
KBapua H noJreBoro rlttara cra6ooKaraHusre. Or,roxeHr4r BepxHeii qacru pa3pe3a or-
Jrr{qarorcfl ToHKoti ropr43oHTaJrbnoii c,roucrocrrrc (0,5-1,0 cu), c peAKr4M14 cepurM14
KococJrorrcrbrx necKoB, o6pa:yroulrzxcr B ycnoBr4rx cra6onporoqHbtx o:ep. B t-tuxueii
rracrll pa3pe3a norBJrrrorcr nponnacrKu [.r BKJrroqeHr.rr cyrnuHKoB 14 npocnoH I-pasnii-
Ho-ra,rreqHofo Marepuulna, xapaKTepr43yloqr4e 60,ree 4uHairailqHbre ycnoBl4t ocaAKo-
o6pa:oeauur c HaKonJreHHeM pycnoBbrx Qaquii. B ouuque or sonreficroueHoBbrx,
rarreqHr-rKlr xlrrox-qurcoficrcoii roluln npeuMyqecrBeHHo cepoLlBerHbre u He coAep)r(ar
pyxnrKoBbrx ra,rerc. C rly6unoX necKr4 ToJruIr4 craHoBqrcr xyx(e coprr4poBaHHbrM14.
Pacrer Ko,rnqecrBo ulneBpoqacrrlq. l lpr.rnonepxHocrHbre cron (3-5 u) Hepe4xo ne-
pepa6oraHrr 3oJroBbrM14 npoueccaMr..r.

Hr4xHqq qaorb pa3pe3a xilJloK-qr4Koi;icroii ToJru{u conocraBrqercq c BepxHr,rM fo-
pr.r3oHToM rcasru,rucrcoii cBurbr Hr4)KHero, a BepxHrr - c Hr'r)KHr4Mr.r roprl3oHTaMn 3a-
6ailrca,rscrcofi Tonulr4 14 naqKaM14 4-6 3acyxuHcKono pa3pe3a HH)r(HeFo-cpeAHero
ueon,reiicroqeua f6, 7 6f .

Cpeguee 3BeHo

K p ra eoqpc Kar c  B r i ra (Qrrk/ ,  a l6 l l t *2k i1.  Or, roxeHHq rcpueorpcrcoi ; i  cBrrrb l
pacnpocrpaHeHbr Ha rox(HoM cKroHe Xulorc-9unoiicrcofi 4enpeccvu, r4e o6patyrcr
necqaHbre reppacoyBanur sbrcorofi 40-80 v, c a6co:rrorHbrMl.t orMerKaMU 620-
615 pt. Vponeuu reppacbr IoBonbHo yBepeHHo aerurzQprapyercr Ha aepo$orocuHMKax.
Kourypsr sepxHeil rpaHr.rrlbr ypoBHr Llacro coBnaAalor c Jrr4HHrM14 HeoreKToHr4qecKHX
pa3noMoB ceBepo-BocrorrHoro Ha[paBJreHHs, a ul.rxueil - c 3po3l4oHHbrMt4 ycry[aMn
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, ' Iz6o orqeilHBo Bbrpar(eHHbrM BorHyrsrv neperu6ov s penle$e.
eax p. Elaus orJro)r(eHllf l cBHrbr npeAcraBneHlr (ceepxy) [gB]:

B 6eperoesrx o6pur-

cJrocM pacnnbluqaTat, nocTeneHHaq
4. flecorc na;teeo-cepttfi MenKo3epHl'rcrsril rrapa,uc,rssocrroucrr,rii. Coc'r.as lrecKoB rro-

JTHMHK'foBr,ri.i, oKaraHHoc t.b necllaHbrx 3epcH cpelHn't

l. Ilecorc cBcrrTo-Kopt4 rrrressrii vre;rxogepunc.r.sril c r.yMycoM
2. I lorpe6cuuar noqBa
3. Ilecon na,reno-ccpttii MeJIKo3epHncrsrii o6reccosarrnsrfr. fpaHurla c r1,r)r{e1rexauJyM

Mou{uocru pa3pe3a 17,5 nr.
llecrcn 3aflefator Ha rJtt'rHax rororoficrcofi cBr..rrbr r4 nepeKpbrBa]orcr 3orroBbrMn 14

AenrcB14anbHo-nponloB14ullbHbtM14 orJtol l(eHI4tMr.r BepxHero seonlei icroqeHa-
fonorreHa. Mouluocrs or,roxeuzii ilo cKBalKr4Hav rcore6lercs o:|20 ao 90 v.

f lecxtl  Kpt4BotpcKoil  cBl lrut MenKo3epHHcrbre noreBounar-KBapqeBbre ropy30H-
TaIbHOCJ'IOt CTble, HepeAKO C KOCblM14 14 HaKIIOHHbtMu CepHrMt4. OrnaeqarOTCr npO-
cJlo14 Lt Jrr. ' rH3br , l j l14crofo necKa, rpaeufiuo-ra,rerrHofo Marepuiua, cyfnuHKoB, npH_
ypoqeHHbre K Hfi3aM pa3pe3a. BepxHHe qacrr4 pa3pe3oB necKoB 6olee roHrco:ep-
HHCTbre ,  HepeAKO rap6oHar rz :upoBaHHbte ,  co  cMeu- leHHbrMH 3a cqer  KpHofeHHbrx
uapyrueunt' i  clof ircauu. f lecru g eocroquoii  .racru Xr.uror<-L{rtrcoi icrcoi i  4enpeccnr.r
orrHqalorcq xopoueii  coprt ' IpoBKofr u rvroryr HcloJtb3oBarr,cr B KaqecrBe crpol4-
TeJlbHofo MaTepfiana.

Kocrusre ocrarKu, uai i4euHsre B orJro)KeHhrx cBr4Tbt B AonuHe p. r{uxoi l  ceBepo-
3anaAHee noc. Vcrs-KupaH [3], BbrAeJreHbr 3. A. Banreurei lM s ycrb-KHpaHcrcr.r i i  $ay-
H ncrn qecrclr r , i  KoM frJreKc cpeAHero HeonneilcrorleHa.

o r r o ) K e H 1 4  s  Y  c r s - K u p a H c r c o f i  r e p p a c u r  1 r a 5 i l 3 * a )  o 6 t , e 4 n u r r o r  o 6 -
pa3oBaHr4fl nflrofo aKKyMynflrr.rBHofo ypoBHn (26-45 lr) u ra,rrrcrcr nepexo4Hoil
cryfreHbro B cepHtr reppac, 3aHr.rMar |IpoMe)KyroqHoe noJroxeH14e Me)KAy o3epHO-
a-rlJltoBfiaJIbHbtMH tt aJIJIIoBHaJrbHbrMr{ TonUaMH necKos *. !,rr or,roxeuuii Ycrt-
KtlpaHcrofi Teppacbt xapaKTepHbr cepoaaro-6ypbre, naJreBo-cepbre MenKo3epHucrbre
aJIeBpl.lToBble necKI4, Hepe.4KO C KOCbrMr.r cepusM14 pa3Ho3epHHCrbrx fpaBenHTrlcrbrx
IIeCKOB. C,lOucrocrr rl€CKOB lOpl43OHTanbHat, BOIIHl4CTat, HaKIOHHaq. B HH3aX pa3-
pe3oB orMerratorcr npocnou cyfJ.rr4HKoB, aJleBpr,rroB u LtJ'roB. Mouluocrs ouoxeHuil
no cKBalr {HHau or  20 ao 50 u.

B resoNa 6opry p. Xu,rox B orJloxeHiltx reppacbr Haii4eHsr rcocru Equus hemionus
P a I 1., orHocHMbre Ko BTopoMy cpeAHeqerBeprr.rrrHoMy Melr(J.reAHr.{Kossro [37].

C pegnee-BepxHee 3BeH[,q

f lpe4craeneHbl 3onoBbrM14, AerroBr,ra,rrbHo-nponroBr4aJrbHbrM14 u corr.rdl,rrcKuHoH-
Hsruu o6pa:oBaHurMr,r.  PacnpocrpaHeHbr B ocHoBHou e npr.r6oproBbrx qacrrx Xu,rorc-
t- lurcoi; icxoi i  Aerrpeccnn r.r BHyrpuropHbrx qacrrx xpe6rou, $oprranpyr rrpeAropHbre
ureir(xr, qacro coflps)r(eHHbre co cKrroHoBbrM14 pbrxJrbrMU orJro)f ieHr4rMr{.

3 o , r o B b l e  i l  A e n r o B i l a J l b H o - r r p o J r t o B r . { a r b H b r e  l o K p o B H b r e  o r -
ro )Keu ur  (v ,  dpQrr  , r r r ;  v ,  dp l l - l l l ) .  o rsocure , rbHaq Bbrcora  HX pacnpocrpaHeH14t
6olee 200 M Har AHHUIaM14 AoJII,rH. flo narepa,ru orla (rarlza-nr,Ho 3aMeuraror ocaAKu

* 
Ha reo,rotnqecroii rapre o'rnox{euHr Vcru-Kupaucxofi reppacsr BKJlrcLIeHbl B cocr.aB r(pr{Borp-

cnofi  cun'rr,r  (Q11t7).

M

0,4
0,5

t . 6

1 5 . 0
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03epHo-annrcB14a-i]bHofo feHe3uca. f lpegcraeneHbr na,rreBo-cepbrMl.r reccoBHAHbrMu
cynecflMn, ulneBpuraMr4, [ecKaMil Mou]Hocrbro 6olee l0 Hr. Cpe4uufr rpaHynotrerpn-
qecxnii cocraB ornoxeHr4i4 (o%): vemrrrcuil ttecoK - 24, cpegnuit - 12, rcpylHuli,i - 4,
ApecBa- 10 n aneBpnr- 50-60. Koru.iecrao rpy6o:epuncrbrx BKJrroqeHnil ao:-
pacraer BHr{3 no pa3pe3y. B Aoruue p. LlJarara B pa3pe3e cyneceil 14HorAa Bcrpeqaror-
ct npocnoH (20 cu) norpe6eHuoii noqBbr [89]. Ha fpaH14r1e 3rux cJ.loeB, qaule B Bepx-
HeM cJroe (1,5-1,7 v), orueualorcr Mep3norHbre 4eQoprrlaqnu, noAqepKrlBarou{ne
apl., lAHocrb 14 xonolHblfi Kr14Mar o6pa3oBaHr4q OCaAKOB. B onucsreaeMbrx OTro){eHHqx
B npaBoM 6opry p. Tavnp aBropaMr.r 6sr,ru o6Hapy)KeHbr xocru Mammuthus primigen-
iats (onpe4ereHus H. fl. Ka-rnaurxona, EHII CO PAH, 1997 r.).

C o r n r l l r c r c q u o H H b r e  o r n o x e H H q  ( s Q r r  1 1 1 ,  s l l - l l l )  n p u y p o q e H b r  K
BbtrtoJrolreHHbrM Bolopa3AenaM r,r cKroHaM ceeepHofr 3Kcfro3t4rlr4t4. Ha MAKC qerr<o
or6ilearcrcs no <ro$pnpoBaHHoMy) pt4cyHKy $oron:o6poreHur. f lpe4crae,reusr
celeno4o6ubrM cyFJIhHl4cro-cynecqaHbrM ApecBrr-ro-ule6ulrcro-rubr6oeurNa Marepxa-
noM MoulHocrtrc 6olee 5 v.

BepxHee 3BeHo

BepxHeHeon,reilcroqeuonbre orJ'roxeHur paccMarpueaeNaoZ reppHTopHH Aenrrct
Ha cneAyrouue ropr.r3oHrbr: cyBr4HcKt4fi (l l l t), rounuHcrcul (l l l2), crenaHoncxHil (l l l j)
r.r orxypKoBcrcuir (l l la), orBerrarou{ue no o6t,euy coorBercrBy}ou_lHM cryncHrrvr. .{au-
Hule o6pa:oaaHut crararcT KoMnJ'reKc a,rtJlloBI4aJrbHutx ua4noi;iveHHbrx reppac Hn3Ko-
ro ypoBHt (l- lv) Lt cBt3aHHbre c HuMH aJrrrroBr4airbHo-nponrcBr.ranbHbre KoHycbr Bbr-
Hoca, i lpontoB14ilnbHo-AeJt IoBnarbHbre H AenroBr.raJrbHo-coJt Htfl rcrcqnou H sre
npeAropHbre rurefi cpsr.

l .  K cyerzncKoMy fopu3oHTy orHeceHbr n pon rcB r . r  aJ ' r  b  H o-AeJ' t  Io  B u aJ ' r  b-
H br e orJr o)r(e H r.i r (pdll l l). OHu aur4e,reHbr no 4eruuQpupoBaHlrro aepo$oro-
cHr..rMKoB r,r rraop$o,roruqecKoMy noJlo)r(eHr4ro B npeAfopHofi esrno,toxeuHoii qacrn
Ma,rxaucroro xpe6ra H 3aHHMalor BblcoKue ypoBHH neAr4MeHToB. OuoxeHHr npeA-
craBreHbr ule6Hr4crbrMu 6ypurvra, Nelro-6ypuMt4 cynecflMt4 H cyrJruHKaMtr MorI-
Hocrbro 4o l0 v. Bo:pacr or,roxreuuil yc,'roeHuril.

2. Ouo>reHur cyBraHcKoro l. i roMfrr.tHcKoro ropr43oHToB o6.neA.lzHeuHbrx npeA-
c r a B J ' r e H b r  a J r J r r o B h e M  I V  H a a n o f i  v e H H o f i  r e p p a c b r  ( a " l l l l n 2 )  e s r c o r o i ; i
20-25 u. Teppaca orMeqaerct orAeJrbHbrMn $parueHranau e XuroK-9uxofiucoft 4e-
rlpeccHr.r. or,roNeHuq [pHcnoHeHbr K BbrcoKr4M TeppacoyBanaM H uMeror AByxqneH-
Hoe crpoeHHe. Bepxurr riacrb- [ecKI4 MerKo3epHilcrbre c npocnorMV L1 rvH3aMtl
fpaBHfl, rzLnbKH, qacTo HapyueHHbrMH Kpl.{ofeHHbrMtt l lpoueccaMu:' Hu)r(Hflf l - pt4T-
Mt4qHOCIOltCTbre neCKH C Jil4H3aMr4 14 npOCnOtMt4 Cylecefi i l  cyrnxHKoB. MoqHocrs Ao
25 v. B reppacoBbrx orJloxeHl4flx p. Xurorc o6uapyNeuur KocrHbre ocrarKu Rhinoce-
r o s t ic hor hinus, Aarr4pyeM bre Haq€LrloM no3IHefo Heon,refi croq eua 11 61.

3. /{ e r ro B 14 an b H o - c o r u $ n ro K rr 14 o H H br e o r Jr o )K e H r.r n (dsril2) rou-
nuHcKoro fopt43oHTa BbrAeJIeHbr Ha ceBepHoM cKJroHe n BoAopa3Ae,re MalxaHcxoro
xpe6ra (Tauupcxar u Er.rvypcrcan rpueu). Ha aspoSorocHxMKax orMeqaercr cBoeo6-
pa:Huri; i crpyiiuarsri i pr{cyHoK TeLreHr.rfl, xapaKTepHbrfi Anr r.raAvep3norHoro croKa.
flpe4crae,reHbr cyrrHHKaMH il cynecrM14 c ApecBofr r.r lqe6neu MoulHocrbro Ao 5 u.

f l  p  o , r  r o  B  v  aJ r  b  H  o  -Ae r r  r o  B  v  aJ l  b  H  b r  e  o r J r  o )Ke  H  H  a  (pd l l l 2 )  r i l L rpoKo
pa3Blrrbr e 6oprax BnaAuH u 3aHuMaror npeAropHbre u.tei; issr, a raKxe BepxoBbr Bo-
AoroKoB l -2-ro noptaKa.  I Ipeo6,ra4aer HecoprupoeaHuur i l  cyFJl r lHt4cro-cynec, laHsr i i
ule6utlcro-rrsr6oautii Marepuzlfl. Crou e Hr.rx HepeAKo HapyrxeHbr Mep3norHbrMr4 rrpo-
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qeccaMll. B crenuutx pafioHax orJ'roll(eHut npeAcraBneHbr cynecbro c MaJroMorLlHbrMH
(5-10 cn) ropu:ouraJrbHbrMu, HHorAa Ar.raroHanbHbtwv cepvnMt roHKoro necKa rd
BKJrroqeHr.rrMr.r Lqe6Hl, ApecBbr. Mouluocrr or,roxennil 0,5-10 rr.l. B cnopoeo-
nbrJ'rbl{eBbrx cneKTpax focfroAcrByer nbrnbrra ryan (41-76 o%), e ocuowtotvt Com-
posilcte u Arlemisia. o6HapyxeHbr Kocrn Bison priscus, Equus cctballus H Apyrile
Qopv tr t lo3AHerraneoJr urH Lrec Koro SayH r.rcru vecKofo KoMnJrexca [90].

A , r n r o B 1 4 a n b H o - r r p o n r c B r . r a J r b H  b r e  o r n o ) K e H  u a  ( a p l l l 2 )  o 6 p a r y r c r
KOHyCbr BblHOca BoAoroKoB l-2-ro [oprAKa ego,rs 6oproB BnaAtrH. l lpe4cran,reHsr
necKaMH, cyr ]ecrMx c rpaBHeM, ApecBof i ,  rue6ueu.  Co4epNaune Sioz B necKax
75-80 96. ctoucrocrb roHKorrapaJrJrenbHar c KocbrMlr cepvfl.Mu. Mou{Hocru Ao
l5 n,l. O6,ronao.lsufi Marepr.{an xopouo orMbrr 14 orcoprr4poBaH, Lrro rro3Bo,rrrer r.{c-
noJlb3oBarb efo B KaqecrBe necLIaHo-tpasti i iHsrx cMecei,i. B oTJIoNeuzqx y
c. l l lapar4ai;i (M-48-ll l) ycraHoBneHbr Kocrr.r Coelodonta antiquitatis, Mammuthus
primigenius tr Bison priscus 178).

4. K rontnuucKoMy n crenaHoBcKoMy fopr43ourarra o6t,e4uHeHHbrM orHeceHbr ar -
Jr  ro B H arr  b H br  e orJr  o)Ke H 14 r  I  I  I  H aA rr  o f i  M e u H o f r  re p p ac H (a ' � l l l r * . , )
Bbrcoroil 15-20 M, nporrfr4Barcqnecr npepbrBr.rcroii no,rocofi BAorb neBoro 6opra
AonfiHbr p. Xrzror<. @parveuru ee orMeqarcTcq raKlKe B AoJrr4Hax pex Kyaapa, vp,ryrc
x BoAoroKax 2-ro noprAKa. Bepxurr qacrb reppacbr croxeHa [per.rMyulecrBeHHo
vrvcrbtMv rlecKaMu noii lreuuoii Qaquu aJrJtroBl4r peK, He HapyueHHbrMH Kpr4oreH-
HbIMH npoUeccaMH. HuxHqq qacrb npeAcraBJreHa pycnoBbrM14 rpasnlHo-rzureqHbrMH,
pe)I(e BaryHHo-raJIeqHbtMH ornolKeHl4qN4r4. Crenenb coprupoBKtr Marepu€Lla B Aonu-
Hax KpynHbtx peK co cnorcoi;iutttt BOAHbrM pex(uMoM 3Haq[TeJ.rbHo Bbr[re, B orJ'i l4LrHe
or oOparonasuii ve,rrrax BoAoroKoB c esrcoxoil aueprr.reii noroKoB. MoulHocrs ux
l0-15 v. B cnopoeo-nbrrrbr]eBoM cileKTpe orrox<euuil AoMr.rHhpye' l lblnbrla rpaB
C'ompositae rpt4 He3HaqtlrerbHoM coAep)r(aHr{r.r nbrJrbubr ApeBecHbrx pacreuui;i [89].

5. An,rrceHanbHo-nponrcB14aJ'rbHbre Li nponroB14ulnbHo-AeJrroBilaJ'rbHbre orrroxe-
H14fl, OTHeCetll lble K crenaHoBcKoMy fopr.r3oHTy, cnafatoT KoHycbt BbrHoca BoAoro-
rcoe 2-3-ro noprAKa n npeAropHyro HaKnoHHylo paBH14 Hy e4ons xpe6roe, o6pau-
J.lrrourt{x BnaruHbt. A n,r ro B H an b H o - I]I p o,t to B r.r ar b H bl e orJt o ]r( e H fi t
(apll l j) feHe3uca npeAcraBneHbr iLneBpr4ToBbrMH [ecKaMr,r c npocnorM14, JrhH3aMr.r
ure6Hr.rcro-rparuirHoro Marepuzrna Mou-lHocrbro 5-10 rr.l. f l  p on ro B H aJr b H o -
A e n r o B r j a r r b H b r e  o r J l o l K e H V f l  ( p d l l l s )  o 6 p a : o e a u u r  c y n e c r M t i ,  c y r n r 4 H K a M r 4  c
usr6ono-ule6uncrsru Marepr.lzuroM. MoulHocrs ux 6olee l0 na.

VragaHstte Bbttue orJloxeHHt crellaHoBcKofo fopn3oHTa BKJroqeHbr e 6oree
ApeBHue cpeAHe-BepxHeueonler1croueHoBbre o6pa:oeaHur, a caMV ru,reil$sr rarcnx
or,roxeutlf i qacro noApe:autt 6olee MoJroAbrMr.r BepxHeHeorrJteiicroqeuoeurMr4 Bpe3a-
M14 H nepeKpbrrbt BepxHeHeon,reficroqeH-foJloueHoBbtMt4 orJtox(eHr4rMr.r.

6. CrenaHoecrcuil u oruyprcoecrcufi ropn3oHrbr o6r,eAuueHubre- npeAcraBJreHbr
a n J r  r c B 1 4 e M  l l  ( 1 0 - 1 2  r u )  H a 4 n o i i w e H H o f i  r e p p a c b r  1 a ' l l l . , , o ; ,  p a c n p o -
crpaueHnoii QpannaeHrapHo no r'reBoMy cKnoHy AonHH perc Xnrorc, t{ur<oil, Kyaapa.
Teppaca flpr{cnoHeHa K reppacaM 6oree eslcoKofo ypoBHr, nepepa6oraHa 4e(r,rrqu-
oHHblMt'l r lpoUeccaM14. f]ecrn reppacbr MenKo3epHr4crbre areBpr.troBbre c BKJrroqeHUr-
Mt'l raJlbKt' l, fpaBHt. Cloucrocrt roprl3oHTzlnbHar c KocbrMtr, HaKJloHHbrMtr cepr4rMt4
rpy6o:epur.rcrurx (rparcqnil. Mourr.rocrr 3-15 rra. Cnopoeo-nbrJ,rbr1eBoi;i cnercrp or,ro-
xesui;i Teppacbr p. LIrarcoil coAepxr.rr frbrnbuy ApeBecHbrx pacreunfi (75-90 2(,), rnas-
Hsrru o6patoM cocHbr,6epe:tr, oJlbxri, eJrr4, uBbl; cpeAn rpaB (18-25,%) uau6orce
pacilpocrpaHeHbr 3JraKoBbre, :rle4poesre, fpeqr4uHbre, croxHorrBerHbre; Bcrpeqarcrcfl
cnopbr ( \ -5 %) MXoB t4 nanoporHnKoB.
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Bepxuee 3BeHo ueonneiicrorleHa-roJrorIeH

{auuue  o6pa :oeauu r ,  npeAc raBneHbr  aJ r , ' r r . oB r4eM I  ( 6 -8v )  saAno f i -
ueHso i l  r eppacu r  (a l  e , , , r -H ' ,  a ' l l l o -H ' ;  r {  i l J r J r roBr . i uu rbHo-AenroBuurJ rbHbrMH,

ILII Jl to B H iul b H o- Il pon ro B t'l ar b H bl M H LI K OJIJ] lo B tt art b H bt M 14 orJr o)Ke H 14 q M 14.
I reppaca pa3Br.rra B AoJrHHax perc Xr.t,rorc, gr.rrofi, Ky4apa. CnoAuuii pa:pe: I rep-

pacbr no neBoMy 6opry p. t{r.rxoil (ceepxy):

Cynecr, loJroBar c perr.rKTaMH rrorrBbr
M

0,5
0.5
0.3
0.5
l 5

1 . 0

flccorc pretrnuil xgn'roBaro-cepsrii HeqcHoclroucrrrii
I  lot pe6enHar no.raa
Cyr,rulrxu (cynecu) rcccoBt4rlrrbte c rcap6oHarur,rrar{ ct.rxeHrrrMt,t
f lecrcn ve,trne H ToHKr.rc roHKocrroucrbrg c Kpt4or.clrrn,rMn HapytxeHHrMr..r
f lecuar ro-rpaurf i  r  ro-r atrc,r rrr, l i : i  var cpnarr

MoulHocru 4,3 tr, no ,qpyru.rM aHarofr4rrHbrM pa3pe3aM - or 2 Ao 6 rr,r.
1'eppacca [pr4cnoHeHa K reppacaM Broporo n 6o,ree BbrcoKofo ypoBHr. B orno-

)l(eHr.trx eepxHei;i qacru Teppacbr ycraHoBneHa nbrJrbrla ApeBecHbrx Qoprur, npeo6,ra-
Aarcr xeofrubre: cocHa, cu6upcrcufi KeAp, pe)Ke orMeqaercr frbrnbua 6epe:sr. Ha Ao,.rro
rrr,rJrbr-lbr rpaB rpuxoAurcs 33 % 1841.

A,r,rrceua,'lUHO-AeJIIOBI4ULIIbHble 14 aJIJIIOBI,ItIJIbHO-npOnrcBHZInbHbte OTJTO)KeUul O6-
pa3yror cKnoHbr 14 pycnoBbre Lracrr4 Aori lH perc 2-3-ro [oprAKa: Bo,r. KyHa,ref i . ,Bu-
vypa, Cyxofi  Pyvei i ,  Apa-Krzpers, OKI4HKa, Tonxa n 4p.

A , r n  l o  B v a r b  H  o - A e J r  r o  B  \ 1 a r b H  b t e  o r J r o ) K  e H v  f l  ( a d Q r r r .  s ,  a d l l l a - H )

qBrqlorct nepexoAHblMH or frponroBuulnbHo-AeJltoBr.rilJrbHbrx x AerroBr.lzubHbrx B oc-
HoBaH14t4 cKJIoHoB K iuIJIIoBI,r iulbHbrM KoHcrparr4BHoro aJrJrroBr4r. f loc,reAsui. i  Bbrnor-
Hqer AH14Ulla fopHbrx perc, o6pa:yr MorIHbre nepecrunarcu{He ronuh pycnoBofo nroxo
copTl{poBaHHofo ilJlilloBl4q. llofii\aenHue (laLllttt B TaKHX orJlo)r(eHHrx t4rparor nogrl14-
HeHHyro po,ru. I4x MorlHocrb He npeBbluaer 5 lr .

A l , r r c B H a J r  b H o - n p o n r c B 1 4 a J r b H b r e  o r J r o ) K e H 1 4 q  ( a p Q r r r .  s .  a p l l l a -

H) uau1e Bnoll teHbr B iuIJIIoBfiaJrbHo-AeJrroBr4aJrbHble nn6o o6pa:ylo' f  nocreneHHbre
cparlr.ra,ruHrte flepexoAbr c HI4MLr. B ropuofi Lracru oFrr.r cJIo)I(eHbr riureqHo-BiuryHHbrM
MarepHzLIloM c ftecqaHbrM 3aftonHureretr,  o6paroaaHHbrM nocrorHHo Mr.irpi lpyrcu[.tMu
noroKaM14. B cpe4Heii  qacru Aonr4H oHu cMeHrrcrcs 6oree coprr4poBaHHbrMr{ [ecKaMH
t4 f iueqHL'lKavu, a e6tuzl. l  ycrbt o6pa:yror nonofoHaKrroHHbre AeJtbrbr, cJro)r(eHHbre
necKaMu or rpy6o:epHr.{crbrx fpaBenhrHcrbrx Ao aneBpr.rroBbrx. B crenHtrx pai ioHax
pa3BLITbt aJIrt loBt ' taJIbHo-nponroBr,r iurbHbre orJloxreHur BpeMeHHbrx BoAororcoe. OHU
BJIor{eHbl n o6pa:onaHtlr uuei l$oe 3oJIoBoro r.r IponroBr4anbHo-AeJrroBuarbHoro reHe-
3r'rca cpeAHefo-BepxHefo ueon,ref icroueHa. f lpe4cran,reHbr Hecoprt lpoBaHHbrM 14
nJIoxo oTMblrblM ll1e6HIacro-ApecBtHo-fpasufiFrsrr\4 Marep14zlrroM, nepecJrauBaroulr4Mct
c na"rreBo-cepoI cynecurc, MoulHocrbro orcolo 5-10 u. orloNeHHr KOHyCOB BbrHOCa
BoAoroKoB 2-ro nopr4xa I4 cyxux Aenbr Moryr r.lcnor'lb3oBarbcfl B KaltecrBe necqaHo-
rpannrlusrx cuecefi .

K o n , r r o B H a n b H b r e  o r J r o l r ( e H u q  ( c Q r n *  q ,  c l l l a - H )  p a 3 B U T b r  B  M e c r a x

HHTeHCT.tBHOil :pO:r.rOHHOr,i  Aerrel luocru peqHoil  cerr.r,  qacro rIpeAonpe4e,reuuoii

2 8

L

2 .
3 .
4 .

6.



Ter(Tot.i l lKoii. Ha Crc,rOUaX TaKHX AOJTHH, B OCHOBaHr.ul TeKTOHr.lqecKHX <CfaCerOa>,
o6palyrorcr rlu6oeo-ule6Hncrste ocbrn14. Oslr rarcxe cJrararor Hr4)KHue ,lacru ur,rer't-
rpoa xpyrurx cKJroHoB. or,roNeHfiq r,rsr6oso-ue6uucro-gpecBrHbre (ao 70 (%) c cy-
necqaHbrM 3anoJ.lHr.rreJleM MourHocrbro 6onee 5 n,t.

fonoueu

Or,roxeHfiq ronoueHa npeAcraBneHbr iurrroB14eM eurcoxofi (3,5 rra) rl r-rurxofr (go
3 rr,t) nofiu KpynHbtx per Xu,rox, t{nrcoii, Kyaapa 14 HepacrrneHeHHbrMri ar,rJ,rroBuaJ.rb-
HbrMH OTnO)KeHflrMLt BOAOTOKOB 2-rO nOpl4rca, a raK)Ke cBt3aHHbrMt4 C HrlMH nponrc-
Br.JilrrbH br M H, o3epH brM r.{, orepuo-6r.roreH H brMtr 14 3oJroBbrM H o6pa:oeau nlv u.

B  u r c o K a r  r o i . i  u a -  B e p x H r r  q a c r b  ( a H ' )  r c p y n r i b r x  p e K  o r r e H b  x o p o r x o
Bbrpalr{eHa e perseQe, trMeer qerrcuil rsrruHsrfi l I]oB 14 6poexy. ceo4uuil pa3pe3 or-
, 'roxeHr.ri i  eurcoxoii noilur,r perc Xurorc, I{ylapa (ceepxy):

I .
2.
3 .
4.
5 .
6 .

i lovncHHo-pac'lr.r'r'c,runtrii cLroii
I Iccor cepurfr rrle,rxui'i u rorrrtil rroJruMHKToBbrii ropu:orna,rruoc-irozc.rlrii
I Iecor< cepr,lii uttucrt tk c-rra6oclollcrui:i o6oxpenur,rii
I leco rc Ne,rro Baro-ccpr,rii vret rxr.r fi c Jt 14 H3aM fi cpeaHe l.o
I Iecox cep r,ril u,qr.lc'rbrii uescuoc,roncrsrii
l lepcc,ranaarrue ( . tcpe3 l0 crv)  necxon H l .a l rcrrr rHr(oB

M
( \ )
0.3
0.6
0.3

0.5-  I  .0
0.6-- l .0

MoqtqHocrt pa3pe3a 2,5-3,4 ur.
B pa:perax or,roxegufi ebrcoxoii [oiiMbr orMeqarorcr KaK [oiiMeHHbre, TaK il py-

cJroBbre rpaqun. B npe4elax MexfopHbtx BnaAr.tH lofiueussre $:arryu npeo6na4axtr
HaA pycnoBblnau. Mot4Hocrb orJloxeHl4fi He ilpeBbrlxaer 5 u. Ha nonepxHocrr.t Bbrco-
Koi;i nofiMbt orMeqeHhr apxeonofr4qecKue crorHKr.i c HaxoAKaM14 orrl1enoB r.r (tparnaeu-
TaMH KepaMr.iKr4 fro3AHeno Heorrura u [epiloAa pauueii 6poH:ur 2,6-2,9 Tblc. ner Ao
u .  r .  [ 8 7 . 9 0 1 .

H n : r c a q  n s f i  v 3  -  H 1 4 ) r ( H r r  q a c r b  ( a H ' )  c n o N e H a  r e c l r a H o - B a n y H H o -
rzueqHbrM MarepuanoM c npr.tMecblo r4J'rHcro-aJleBpuroBbtx ocaAKoB (oaqHn npnpy-
cJloBbrx Ba-rroB r.r orue,reii) Mou{Hocrbro 2$-�3 rv.

f I  po r  roB i l aJ ' r  bH  b re  o rJ ro l r (eH  14 f l  ( pe r r ,  pH)  pa :au ru r  npe i lMyuec rBeHHo B
Xulorc-9urcoficrcoi;i 4enpeccttu. Outt crafaror KoHycbr BbrHoca BpeMeHHbrx BoAoroKoB
oepaxHofi ceru v npeAcraBneHbr Hecoprr4poBaHHbrMH aneBpHToBbrMH necKaMH c
ApecBoi;i, rpaBHeM MoulHocrbro Io 3 v.

O r e p u l r e  ( 1 Q 1 1 ,  l H )  n  o 3 e p H o - 6 n o r e H H b r e  ( l b e s ,  l b H )  o r r o ) K e H H ,
(u,rucrsre ryMycllpoBaHHbre roHKHe tlecKu, nr) esr4ereubr B AoJ'rr4Hax pex Xrlnorc, Ky-
4apa. OUH 3arloJ'lHttor noHn)I(eHHbre yqacrKr4 noiin,t 6.nroAqeo6pa:uoii cpopvsr. tta aepo-
rforocunHrrcax raKr.re yrracrKu BbrAerflrorcr no 6e,rovy Qororouy r.r rorreqHoMy pqcyH-
r<y. I4x MourHocrb He rrpeBbruaer 5 na.

So roeb re  o rno ) r (eH14q  ( vQH,  vH)  npnypoqeHbr  K  ro ro -3anaAHouy  6op ry
XH,rox-t{uroilcxoi.r 4elpeccHH, fAe o6pa:yror ArcHbr, 6apxausr. ouu runporo pacnpo-
crpaHeHbr Ha froBepxHocrr4 Teppac BbrcoKr.rx ypoenefi. B pafioue o:. Llepr-roe ABrrx{y-
uluecq necKu 3aHLIMaK)T nroulaAb HecKoJrbr(o AecqrKoB Kr.rnoMerpoB (ypovHrqe Eons-
tltr 're flecrcu). Xoporuo BbtAeJlttorct Ha a:poQorocHr.rMKax no xapaKTepHbrM rrreucrbrM
tpopvarnr u 6e,rovy rlororoHy. Mouluocru ouoxeul.ri l  6o,ree l0 M. Bosoacr Hx
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l ' lx ycraHaBJll , lBaerct Ha ocHoBaHHU 3aJrefaHur Ha cJrroe norpe6eHHoii  noqBbr c aDxeo-
norHLrecKhMr.r ocrarxaun [90].

HepaculeHeHHbte qerBeprutrHbre o6pa:oeauur pa3Br4Tbr Ha BoAopa3geJ'rbHbrx H
cKJloHoBbrx qacrf lx xpe6ron i l  MeJrKoconoqHofo penbe(ra nna4uHustx paBHr.tH.

S r r c e r 4 a n b H b t e  ( e ) ,  3 J t t o B H a , r r b H 0 - A e n t o B u a r b H b r e  1 4  c o I u -
Q , r r o x u u o H  u s r e  ( e d ,  s ) ,  K o r n  t o B h a r  b H o - A e n r c B H a n  b H  b r  e  ( c d )  o r , r o -
)r(e H H r o6paryror c,ra6oHarloHHbre r.{ cy6roprz:ourarbHbre Bepur. lHHbre noBepxHo-
cru v cKJroHH B CpeAHefopriof i  . tacru pe,rre$a. oHH npegcraBreHbr HeflepeMe-
uIeHHbtMH ,ru6o cla6ocMeueHHbrM14 rrpoAyKTaM14 XeMOfeHHOrO, CIU:l.rqecKoro H
Mep3norHofo BblBerpHBaHilq. B cocraBe rzx npeo6la4aer r,rur6oeo-ule6Hr.rcruri i  uare-
puan c ue6olurul lv Kont4qecrBoM cynecqaHoro 3a[oJrHureJrr. MoqHocTr ao 3-5 rr, | .

S , r r c e H a r b H b r e  1 4  A e J l r o B U a J . r b H b t  e  ( e ,  d ) ,  A e n r o B v a i l b H b r e  u
K O Jr J'r ro B H aJl b H o - A e Jt ro B u aJl b H u e (d, cd) re H e r H q e c K H e r r.t tl br o r-
r ox(e uvir wupoKo pa3BHTbr B frepexoAHofi soHe cpeAHe-Hr.t3KofopHoro pelueQa.
B nepxur.rx qacrtx cKJ'toHoB npeo6,ra4aer rcpynHoulr6oetr i i  trarepniut, B Hnlr(Hr4x-
KypyMbl 14 ApecBtHo-ule6uucrure orJIolKeHt4t c cynecqaHbrM 3aroJrHtrre,rena. hx noul-
Hocrb or 1.5 ao 3 rvr.

! e n r o B 1 4 a J r  b H  b r e  o r J r o ) r ( e H r . r a  ( d )  p a c n p o c r p a H e H b r  B  H n 3 K o r o p b e ,  r A e
ocHoBHblMI, l  cKttoHoBbtMI{ [poqeccaMr.r f lBJ]f lrorcr 4erp,rrcrcqur 14 nJrocKocrHoii  cMurs.
or,toxeHHq npeAcraBneHbr cyrJrHHKoM, cynecbro c BKJtroqeHr,reM ApecBbr, l le6Hr r.r
ur"r lur6 e pa3nilLrHbrx coqeraHLrrx o6urei i  Mou_lHocrbro or 2 go 4 rv�.

? o , r o s s r e  ! . r  A e n r o B H a r b H b r e  o r n o ) r ( e H u l  ( v ,  d )  p a c n p o c r p a r r e r r b r  B
HLT3KOfOpHOM fptAoBo-xoJrMr4croM pe,rserfre BAoJrb rofo-3aftaAlrofo no4Hox<ul Mal-
xaHcKoro xpe6ra. f lpe4crae,reHbr noKpoBHbrMr.i  JreccoBr4AHbrMH cyrtecqMr.l  i l  necKaMr.l
c BKJIroqeHr.reM ApecBrHo-uIe6Htrcroro Marepi lana! MoulHocrbrc ao 5 rv.
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I,I H T P Y3 I{ B HhI E I{ M E T A M O P O I4TI E C K I{E O E PA 3 O B A H I4q

!,aHusre o6paroeaHur cJiafaror orco,ro 50 '% repputopuu. onu pa3nHqHbr no co-
craBy H Bo3pacry t4 pa3Aenflrorcr Ha cneAylou{ue KoMnJrexcsr: pucpeficxue (?) MarxaH-
cttuii veranaop$uvecxraii u :araHcrcui;i rHeftco-rpauuroosrii; uosocroiicxuit r.t gtt<u-
gvucrcuir paHHenaneo3oiicrcne ocrpoBoAyxHbre, 6uvypcrcr.lf i  no14uenepvcrnii v
KyHaneiicK14ii paHHerpt4acoeuil aHoporeHHbre? 6elorepcxuil nzueoreHoBbrii cy6nyr-
xas H qecrcn ir, a raKxe paH HeMenoBbre f HAporepMaJ'r bH bre o6pa:onaH lrr.

PI,tOEr{CKtrE (?) METAMOPOT4qECKT.{E 14 14HTpy3t{BHLtE OEPA3OBAHHg

Marxarrcrcuii ronrn.renc ruefrcos u cJraHueB (gR?rn) orpaHr.jrrcHHo pacnpocrpa-
ueH. Bslxo4bl MelanopoA nporqn4Balorcr B Br4Ae noJlocbr rulrpnuoii 2-3 rv n4o,rs
roro-Bocror{Hofo [oAHo)Krlr 3araucroro xpe6ra, B ceBepo-3arraAHoM yfny nnouraAh
rvera. Cocrae KoMilreKca: 6uoruroesre u 6uornr-anr$u6o,roeule rsei;icur 14 Kpncrzut-
nilt lecKue craHubr c [pocnotMx auQu6oluroe, rpaHar-6noruToBblx H q4Jr1r4MaHilT-
6uorilroesrx cnaHueB.

Meravop$uqecKue o6pa:osaHHr KoMnJ'reKca Ha rolr{Hbrx cKnoHax 3araucxoro
xpe6ra pa3AenrrcTcr ycnoBHo Ha rpr.r qacrr.r. HHxHqs npeAcraBneHa MeJ'rKo- H cpeA-
I le3epHUcrbluu,re i i rcoxparoBbrMrd rseicauru cyrqecrBeHHo KBapr l -noneBounaroBoro
cocraBa c noAqHIteHHbrMu npocnolvu (naoulHocrbro ao 5-10 na) naenrcorepHr..rcrbrx
aurpr.r6olonsrx Kpr,rcr:LrrnHqecKr,rx cnaHueB. Ha rcoHraxre c rpaHr4TaMu 3araHcKoro
KoMnneKca Kp14crannocnaHllbr u rselcsr M14fMarr43hlloBaHbr. Moulsocru 800-
1 0 0 0  v .

B cpe4Heit qacrt't pa3pera ua6,rro4aercq HacbruleHHocrb MenaHoKparoBr,rMLr aM-
(ru6on-6nornToBbrMh I,r anarpu6o,ronunau (nHor1;a c cvnnlnaaHrarou) Kpr4cralrlrHqe-
cKHMH cJ'laHqaM14, o6pa:yroulr.rvh npocnoh n Jrr.rH3br cpe4u rHeiicoB, He BbtAep)KaHHble
rlo MotllHocrfi u npocrl4paHuro (4o 1000 v). 3aeepruaercr pa3pe3 MenKo3epHr{crr,rMu
;lefixoxparoatrNl.j rHeiicaMn H M,.rKpocnaHLlaMu c orHocureJrbHo peAKnMH npocnorMr,r
aurfn6o,rnroe H 6raornr-avrfir.r6o,roebrx Kpr.rcrarrnocnaHueB (700-800 v). o6qan
MoulHocrb nopoA KoMnreKca cocraBJrrer He MeHee 2500 u.

B soHe pa3roMa, npoxoAtlt1ero Iro rc)r(HbrM cKroHaM 3araucxoro xpe6ra, naera-
MOpquqecKHe flopoAbl 14HTeHcUBHO KaraKna3t4poBaHbr r.i Mr4JIOHt4Tr43ilpoBaFIbt.

I-ueiicul - cepbte cpeAHe-MenKo3epHr.rcrbre lopoAbr c pe3Ko esrpaxeHuori rHeii-
conn4Hor,i rexcrypoi;i. B Hx cocraee nnarr4oKJrra3, rcalrueesli; i  noneBofi uttar, KBapu,
6uoTur, poroBarr o6vaHrca, rpaHar, peAKo cunnuMaHr.rr. B xaqecree npunaeceil orne-
rranrcr anarvr, MafHerHT, Ul4pKOH n CrpeH. crpyrcrypa ruelicoe nettr.rAofpaHo6,racro-
aar, rpauo6racroBat, c yqacrKaMLI Jlenr.rAoHeMarorpauo6lacronofi. KpucraJlnocnaH-
rlbr orJrHqarorct or Hl.rx 6olee MejraHoKparosrrl\4 o6rHrcol4.
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Av$r.r6olnrbr Bc'rpeqarcTcr cpeAr..r KpncraJrnocnaHueB B BuAe nilH3 rJ fipocnoeB
Moultlocrblo 4o 40 u. Cocroqr n3 nran4oKJra:a (o,ruror<na3-aHAe3r4H) n o6ur<HoneH-
uofi poroeoii o6vaurcn co c(reuou, ararr4ToM, uHpKoHoM, oprr4ToM 14 pyAHbrM MHHe-
piL'roM B KaqecTBe aKrleccopueB.

flo vtrHeparbHbrM accoquauurM AaHHble o6paronaHrll orHocrrcr x anrlrz6o,rr.rro-
eoii u anugor-avSrz6o,rr.rroeoil QaquqM MeraMoprfn:va. pT-yctoevt verauop(ru:rva
520-560 "c u 4as,reurze 3,5-5,8 x6ap. Ha KoHTaKre c rHeiico-rpaHHraMH 3afaHcKo-
ro KoMnneKca B MeranopoAax uupoKo nporBneHbr frpolleccbr Mr.lrMart43aquu. Bu4e-
Jltlorct noc,rofisste 14 TeHeBbre MUFMarnrbr. l loc,rofinrre MHfMarr4Tbr npencraBnrrcT
co6oil nonoclrarbre nopoAbr, B Koropbrx r4HbeKr{r4r.r rpaHuroB qepeAyorcr c Mareprla-
,rona cy6crpara, o6pazyn noJrocbr uruprlHofi ot 1-2 MM Ao 2-3 cxr. B reHeesrx N,tr4l-
MarilTax cy6crpaT y)Ke He orJrr4qaercr or fpaHr{THoii uactu, Ho npu 3ToM rrrHpoKo
rlpotBneHbl TeHeBble n o6laqHsle reKcrypbr pen14KToB Kpr4cTilnJrrocnaHrleB. [lepexoAur
or Mt4fMart4ToB K BMeuIaouIuM nopoAaM flocreneHHbre. K yvacrrcaM MufMarh3aUr.l4
o6srquo npHypoqeHbr rrorca nerMarr.lroBblx u alltr4ToBbrx )Kr4J'r.

[1o xr4N,tl.recKoMy cocraBy o6pa:oeaur4r KoMnJleKca orHocrrcq K [opoAaM yMe-
peHHo-ulenovuoil lerpoxnuuqecrcoii cepHtr. f lpu :rona o6oco6,rqlorcr ABa nonr: nep-
eoe o6r'eguHqer 6o,' lee MenaHoKparoBbre pa3HoBHAHocrr4 - Kp14crannocraHUbr H aM-
(tu6ornrrr (SiO2 48-58o1); eropoe- refirorparoBbre rHeilctr r.r MuKpocnaHubr
(S i02 63-7 5 %t). BarcorcorJ't H Ho3eM rlcrbre pa3Hocrr4 pa3BHrbr npafi ue orpaH H rre H Ho.

Meranop$urbr KoMnJIeKca xapaKrep143ylorcfl noBbrueHHbrM rpaBurarlrioHHbrM
IloneM I,t I loJIo)KurerbHbtMH MarHI4THbtMI4 aHoMa-ntItMH AZ nHreucl.tBHocrbro 200-
900 uTr.

Bo:pacr lreralrop$nuecKr4x nopoA KoMnJleKca B AaHHoM perr.roHe rpaKryercr rro-
pa3HoMy. Cyu{ecrnyror rpr4 ocHoBHbrx MHeHr4fl no noBoAy (topn,traponanvr v, cre1o-
BarerbHo, Bo3pacra:rux o6pasosauuii. [Iepeoe Bbrpa)Kaer 14cropfiriecKr.t c,rro)Kt4Brree-
cq npeAcraBreHr.{e o HUX, KaK o uau6oree ApeBHilx o6pa:oeaurrx - r}parueurax
4oxena6pufrcrcoil rcosruHesrarsuoii Kopbr, noABepfurHXcr ruy6orcorrly naeravrop$n:uy
B ycnoBUrx :nn4or-ausu6orr4roeoil v art$u6oluronoii $aqufi. Bo:pacr ux ycraHaB-
ruBaercr rcarc 4oprarpeficxnir ulu paHHeAoKeM6pr.ri. iu<nil [58, 14, 33].

Bropar roqKa 3peHur 6a:npyercr Ha roM, rrro cJrraHubr u rseftcrr rBJrrrorcr ttpo-
AyKTaMi l  nporpeccuBHoFo MeraMopQurva AonepMcKr.rx  BynKaHoreHHbrx nopoA B
npouecce craHoBJreHuq 3ar-aHcKoro fpaHHTo-fHeiicoeoro Kynona 1211. B c. f lraToe
[94], parar.rnafl 3ry HAero u onilpaflcb ua 6,ru:rue Rb-Sr pa4r.roroFr4qecKr.re AarH-
poBKn Bo3pacra ByrrKaHHToB, rueiicoa i l corrprxeHHbrx fpaHr.rroB (210-
290 rutstu ler), o6're4uHter HX Bcex B oAr,rH rro3AHenareosoiicxuii naeravoprfofeHuo-
Maf Marurtecrcufr rcoHl n,rexc.

E. B. CrnrpoB TpaKTyer o6pa:osanr.re 3araucxoro rpaHHTo-rHeiicoeoro Kynona c
noluqnii KoHllenIII414 (KoMnreKcoe naeravopQHqecKnx rAep> KopArlJrbepcKoro 'r 'una.
flpe4no,raraercq, qro ero rf opv r.rpoBaHHe rrpor.tcxoAuno oAHoBpeMeHHo c o6pa:ona-
HHeM flo3AHeivego:oiicxttx pu{troaurx B[aAr4H r,r cBr3aHo c npoUeccaMH MHJ]OHHTr.t-
:]ar\L|v Ll rUeilCUrlnrcarlr4td [epBHrtHo HeoAHopoAHOfO, i lpeHMyulecrBeHHo no3AHe[a-
-neo:oiicxoro rpaHI4THoro cy6crpara B 3oHax noroft4x cpbrBoB npt{ efo BbTABH}Kerr1414
co cpeAHeKopoBbrx r,ry6nu Ha rroBepxHocra [42].

Onpe4eleuut paAL{onorHrrecKoro Bo3pacra Kpr4craJrnocJraHueB, npoBeAeHHbre aB-
TopaMr.r Ha conpeAensuoii x ceBepy reppnropHtl (M-48-Xll), noKa3arrH, .tro Srn-Nd
uoAe,rsusrii Bo3pacr verauopSraroe T516(DM) -926, 1099 u 1840 rra,rHner, qro co-
orBercrByer cpeAHeMy-no3AHeMy pnQero u paHHeMy nporepo3oro. Bo:pacr uHpKo-
HoB r43 Kpl4crannocnaHrreB - 243 + 10 r,r 170 MJ.rH rer. c6eHa - 122 MJIH r|er.
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Cyrr,lrt, lapyr BbrlxecKa3aHHoe, Bo3pacr rr,teravop$uqecKux o6pa:onaHuil MarxaH-
cKoro KoMnneKca npr4Hr4Maercr ycnoBHo plrQeiicruru, a 6o,ree MonoAbre AarilpoBKH
paccMarpnBarorcr KaK cJreAcrBue HX nepepa6orru noA BrrnflHileM reKToHo-
M af M aTI4 q ec Ko i4 aKTH BH3 a\ULlt B frO3nHe M n aJr eO30e-Me3030e.

3araucxuii KoMrrreKc fpaHoAlropur-rHeiico-rpaHuronuii. 06pa:onaHur :a-
faHcKofo KoMnJleKca rBJrrrorcr caMbrM14 ApeBHuMt4 CpeAil HHTpy3r4BHbrx nOpO4 pai.r-
oHa. Outr cnafarcT KpyrrHoe rynonoo6pa:Hoe noAHrrHe, BbrpDKeHHoe B coBpeMeHHoM
pe,rserpe oAHo14MeHHbtM xpe6rov u qaue nMeHyeMoe B nv reparype rpaHHro-
rHeiicoestl4 KynonoM hr'tH BaJIoM [271. Ha reppr4ropu14 nucra pacnoJrloxeH ue6o,rsruoii
rlparn,leHr rcxHofi oKoHeqHocrr4 KyfioJ'ra, c,roxeHusril rpaHtrraM14 eropoii u rpersei
(ta: rcoun,rercca. XapaxrepHoii oco6eHHocrbr-o nopoA rBJ.rrercfl Ha-rruqne y uux rHeil-
coBhAHbtx u AHpeKTuBHbtx reKcryp, araKxe recHafl B3ar4MocBr3b c nae'ravop(tnraMLl
ManxaHcKoro KoMnJreKca purlea (?).

fpauurorl4rr n r o p o i. i  S a: sr (y2R?z) npeAcraBneHsr rueiico-rpaHHraMfi H
oprorueficavn. f laAeuue rHeficoerz4uocril f iopoA noJloroe, noAqepKuBa]ouee Kyno-
,roo6pa:Hyro crpyKrypy noAHqrur. Vrrur nageuur peAKo npeBbruaror 30 40' fi Bbrno-
ra)xl4BaloTcfl rc ocesoii qacrr4 Kynora. fHeilco-rpaHLrrbr rrpeAcraBnrror co6oil MeJrKo-
3epHucrbte nopoAbr cBerno-ceporo, po3oBaro-ceporo UBera, o6naAaloult4e cla6oclaH-
qeearoil rercrypoii. Crpyxrypa flopoA rpaHo6nacroBaq, refiHAorpano6racroaaa;
6orbtuilt icreo ux KaraKJ'ra3[JpoBaHo. Ornaeqeusr peAKUe 3oHKr.r Kzurr4unarh3aur'l i  r,r
Kar' lueBoro nop$r.rpo6nacre:a. f lpil yBeJli lLreHHH KoJrr4qecrBa BKpanneHHuKoB Krlrrr.J-
[tI lara no cocraBy nopoAbl npu6luxarorcr K fpaHocr4eHr4TaM. Cpe4rz rueiico-rpaHuroe
BblAentlorct 6Hortmoeule, 6uorr.rr-poroeoo6NaauKoBbre ri reiixorcparoebre pa3HoBfiA-
Hocrr4. Ha Hercoropbrx yqacrKax unpoKo pac[pocrpaHeHu rcoHtlopMHbre, pexe ceKy-
ulne )I(t4rlbl nerMarnToB 14 rpaHr4T-annnroe. Ha KoHTaKTe c BMeularculun,tn rHeiicavu r.t
cnattqaM14 MaJIXaHcKofo KoMfiJleKca MecraMLl ua6lrcAarcrcr norf LlHbeKuhoHHbtx
rHeilcos H M14rMarnToa eu4nvofi MoxlHocrbro .qo [epBbrx coreH MerpoB.

O6pa:onaurar  rperre i i  $a:  sr  pa3Br4rbr  He3Haqr4TerbHo.  OHn rrpeAcraBneHbr
npeuMyulecTBeHHo )KI4J'lavu u AaitrcaMl4 yMepeHHo-uleJroqHbrx cla6orueiicoBt4AHbrx
,reiircorcparoebrx rpaHHToB, Koropbre B lpeAenax [noulaAr4 Jlr4cra He eu4e,rlrcrcl. He-
cKorlbKo ycnoBHo x rpersefr tpa:e orueceHbr uleroqHbre rpaHHrbr Bepxneuaurupryr1-
cKofo MaccnBa, BbrxoAbt Koropbrx orMeyarorcr y cavoii cenepuofi rpaHHqbr nnoulaAu.
3ro ceerrIo-cepbte MenKo3epHr.rcrure rueilcoBr.rAHbre ulenoqHbre fpaHurbr n ,reiircorpa-
Hursl. HalpaBreHne rHeiicoan4Hocru B Hr4x xopoltlto cornacyercl co craHrleBarocrbro
BMeqaroull4x rueiicoe 14 cnaHlleB MzLIIXaHcKoro u rHefico-rpaHuroB eropoii Sa:sr :a-
faHcKofo KoMnreKcoB. coorHoueHr4e c nopoAan,lu nropoii $a:ur npeuuyulecrBeHHo
cy6cornacuoe, pexe ceKyilIee. Cocraa ulerorrHr,rx fpaHr4ToB - Kiurr4eBo-uarpneeuii
noneBoti unar, KBapU tl ue6o,rsuroe KoJI14qecrBo rJrafuoKJra3a. 143 TeMHouBerHblx
MuHepanoB orMeqarorcr 3rr4pr.{H-caJrhr n xaroQopur - Ao 2-3 % [29].

fleruarnrsr, npeAcraBnrroulr.re co6oii xr{nbHyrc cpaqrzro KoMfrreKca, o6paryror
ManoMot l l l l b re  (o r  l -2  ao  l5  v )  corJ IacHbre ,  pe)Ke KococeKyqHe xHJ lbHbre  rena l rpo-
Trlr(eHHocrbrc Ao AecrrKoB Lr coreH MerpoB, a i lHorAa Ao I rcna. B qeurpa,rrHbtx rtac-
Tqx )KlrJI 3zuleralor 6, ' tot<ossle I l  Apyrue r l4nbl nerMarHToB, nocreneHHo nepexoAtU]he
r ra-ns6aH4aM B i lerMaroHAHbre ,rei lroxparonbre npaHnrbr r4 r-paHr,rr-an.nu'n;r.  Muse-
pa,luHuli i  cocraB nerMarr4ToB: KanueBo-Harpaeaurf i  noresoi i  txf lar-neprr4r, als6ur.,
oJthfoKna3, 6rzorur, pofoBar o6vaHr<a, MycKoBr4T. B arcqeccoprzH coAeplr{arcr cr}eu,
,rei ircoxceH, anarHT, oprl4T, MarHerr4T, rpaHar, 6epull ,  TypManuH H paAr,roaKThBHbre
M14Hepil l rbr.

3u4or<ourarcToBbre H3MeHeHtrr B rpaHr4Tor4Aax
30BaHHH Qauuii  MenKo3epHHcrr,rx,rei ir<orpaHHToB

3 - +oro

KoMrreKca Bbrpa3r.{J1r. lcb e o6pa-
(roHa :axa,rru) u rcouravi lHar1r4r4

3 3



neravop(luvecKoro cy6crpara. B rcpaeeoil  qacrr4 rpaHuro-rHeiicoeoro Kynona ropo-

Abl KoMnJleKca TeKToHt{3HpoBaHbl c o6pa:oraH14eM KaTaKrra3nroB, M14JloHr.troBt,rx
CnaHUeB, 6,raCrOptl l ,rOHI4TOB 14 I]CeBAOTaXHJIuTOS. f lpOncXO)KAeHile TeKTOHITTOB CBr-
3brBaercr c 3oHaMr.j  KpynHoaMlnnryrHofo pacrqx{eHHt B rrpoqecce no3AHeropcKo-
paH HeMenoBoro puQroreHe3a, npr4 BeAuefo K TeKToH r.rqecKoMy 3KcrroH rJpoBaH 14 ro Me-
rauop$Huecroro QyH4atreHra Ha rroBepxHocrb.

[1o nerpoxtrMl4riecKnM xapaKTepilcrnxau 6olsuat qacrb rpaHHToHAoB KoMr,reK-
ca orHocarct K yMepeHHo-ulenoqHr,rM KaJ' lueBo-Harpueeoi; i  cepfir . i  BbrcoKo- H BecbMa
BbrcoKofJrr. .rHo3eMucrbrM; nopoAbr BepxuenaaHrupryf icxoro Macc14Ba - K uleJ'rorrHbrM
rpaHHTaM-nefrrorpaunran,,I. l irr rpaHltros rraeHoii Sa:sr xaparcrepuo He6olsuoe co-
Aep)fiaHL.re MafHHfl, Kuurbunt, BbrcoKne )Kere3r4crocrb x cyMMa ule,roqeil. Koppe,rrqr,rr
Me)r(Iy KpeMHe3eMov u K2O orcyrcrByer, qro cBnAerenbcrByer o rrpnBHoce [ocneA-
uero. I-paHuroHAbt xapaKrepH3ytorcr yMepeHHbrMr4 r4Jlr.r noHil)r(eHHbrMH KoHUeHTpa-
ul4rMr.r Ba, Nb, Sr, P, Ti u o6orauleHlr JrerKfiM14 peAKuMu 3eMrrMu. fIo caoun,t ocHoB-
HbrM napaMerpaM oHu 6,rr.rsKLI K fpaHr4TaM A-tnna, oAHaKo orJlurtarcTct or
xapaKTepHbrx HX [peAcraerarereii noBblrxeHHbrMH coAepxaHtflMt4 Sr, Ba, 6o,ree Hns-
r cuvuZr ,Nb ,  Y  [42 ] .

O6pa:oeauut 3afaHcKofo KoMnJreKca xapaKTepr.r3ylorcr [oro]nr4TerbHbrMH Mar-
HnrHbrMH aHoMiurLIqMu LT vurencuBHocrbro 400-900 HTn. Cpe4Hrr MafHr4THat
Bocnpur.rMrrr.rBocrb fpaHHroltAoB cocraBJrrer 580 x l0 ' e* CL4. 14urepnperaqnr
MarHlrrl lbtx aHouaruil, rpoBeAeHHar [O. A. 3opuuurrnt 1421 ltn 3araucrcoro rpaHhro-
rHeticoaoro Kynona, noKa3aJra, qro B pa3pe3e rHefico-npaHHTbl uMelor Sop*y JluH3o-
nu4Hoti nJIacrHHbr ro,ruluHofi oKono 3 rv, nororo norpy)Karouleiicr K roro-BocroKy
nog X urox-9 u rcoi;icrcyro H H)r(HeMenoByr.o Aetlpecc14rc. B rpaerzraqr4oH HoM none nopo-
Abl KoMnnexca $uxcl.tpytorct orHocHTeJtbHbrM MaKcr.rMyMoM c14nbt rqnrecrH. flo
ypoBHro paAHoaKrHBHocrH (10-26 rtarcP/.r) osu 6,ru:rcu K nopoAaM 6o,ree uoro4slx
KoMnneKcoB; rtoBbtlreHHuv (rouolt (ao +O ruxP/v) o6ra4axrr,.r14rlb )r(r4J]br nerMaruroB
143-34 npI4CyTCTBt4r B H HX aKr leCCOpH brx paAr4oaKTi l  BH brX M r i  HepanoB.

I-Hefico-rpauurbt f ipopbrBaror MeraMop$r.rrsr MaJrxaHcKofo KoMnrreKca ycnoBHo
purlreilcrcoro Bo3pacra H HaxoArrcr B fi lJlbKe Hr4)KHeMeloBbrx KoHrJroMeparoB. PaAuo-
,rornqecrHii Bo3pacr fiopoA 3araucrcoro xpe6ra hMeer rxr4porcnii pa:6poc AarHpoBoK:
Srn-Nd uo4e,rruurii Bo3pacr TNd(DM) rneiico-rpaHHroB - 729,762 u 1012 MnH ner;
U-Pb no ur . rpKoHy- 153,5,  160, '7  u233+25 MlHner;  Rb-Sr-  210-290 Mr. rHrrer
[94]. B [onytreHHbrx pe3ynbrarax npr.rBneKaer BHr.rMaHne qerKar Koppenrqr4r AaHHbrx
Bo3pacroB c ocHoBHbrM14 no3AHerralreogoficrco-nae:o:oficxnnr.r reororuqecKurvu co6sr-
TUflMV pasBVTVfl pailOHa. Ha ocHoee HMeloruHxcfl MareptianoB Bofrpoc o Bo3pacre
rpaHI4ToB 3afaHcKoro KoMflreKca HeJrb3r ctrhrarb oKoHLrarerbHo peueHHbrM. Aeroplr
3arll{cKr.J rlpeAnonararcT, rtro rpopn,tnpoeauHe HX npoHcxoAHno B no3AHenr pur.pee
(720-760 na,rH ,rer) oAHoBpeMeHHo c MeraMopQrz:uona praQei;icxrax rolq. Cle4yer
cofJ.racHrbcr c BbrBoAaMr,r E. B. CKnapoza l42l o npupoAe 14 ro3AHercpcKo-paHHe-
MeroBoM Bo3pacre Ar{HaMoMeravopsuuecrux npeo6pa:oeaHuii nopoA 3araucrcoro
xpe6ra. Bo:voxno, c 3rtiM 3TanoM cBt3aHo $opvuponautde qacrr.t rer )Kr,rJrbHbrx [er-
Mart4ToB' B ToM tl l4cJ'le 14 Hecyull4x MilHepanl43aqilto xnoflt lHt{Ta, KoTopbte ycnoBHo
B KJ'r ro q alo't'cf B cocTaB 3atalt c Ko f o Ko M ft J't eKca.

PA H H ETIAJ'I EOSO i4 CKI4 E 14HTPY3I,{BH bIE OEPA3OBAH T{'|

Mosocroiicruii rconru,rercc ra66pour,trt (vPZym) o6re4xHrer pa:Hoo6pa3Hbre
ra66pora4rr, cnararcxlue B npeAenax paiioua MHororllcreHHbre KceHoJ,lrlrbr cpeAn na-
,reo:3oricrcllx fpaHr4ToHAoB. oOpnaa KceHoJrltroB qaue BbrrqHyrafl. A HerrpaBr4rbHar,



peNe 6ru:^r<ar K i l3oMerpuuuoii. Pa:ueptr Han6olee KpynHbrx r.{3 Hr.rx AocrnrarcT
30-40 rcivr'. Cpe4rl [opoA KoMfrJreKca npeo6,ra4arcT onnBr4HoBbre, rl4poKceHoBbre u
av(ru6on-nupoKceHoBbre ra66po HopMirnbHofo rrerpoxr4M14qecKoro pfrAa, pe)Ke
Bcrpeqarorer aHopro3r4Tbl, ra66po-4r.ropurbr, TpoKTorr4Tbr. ropH6neH4rlrbr, nepHAorr.t-
Tbt H I lHpoKceHI4Tbr.

Kpynuurfr MaculB (xceHo,rnr ra66pou4oe) pacnono)r{eH e 6acceiiuax pex Ma.n.
Xr.rH4oxoH-Vp,ryx, B ceBepHoM 6opry Vpryrccrcoii ena4luu. Ou nporrruBaercs 6o-
,'ree qeM ua 25 xv or BepxoBbea p. Caxara Ao BocrorrHofi rparruqsr nnoulaAu Jrucra.
B crpoeunu MaccHBa npnHuMarcr yqacrr4e B ocHoBHoM MenKo-cpeAHe3epHr.tcrble
ra66po, a raK)r{e HX KpynHo3epHr..rcrbre H rrefMarouAHbre pa3Hocru. PeNe Bcrpeqar.or-
cr ra66po-4r4opurr,r, aHopro3r,rrbr r.r ropn6reH4urur. 14Horga orMerrarorcr ue6o,rtrune
reJ'ra nnaruoKJra3oBbrx ttepHAorr.rroB (6accefiu p. CaNnra). O6utux raxoHovepHocreii
B pa3MeuleHr4r.r nopoA He orMeqeHo, Ho xapaKTepHbr qacrar cMeHa pa3HoBuAHocreii n
MHororrr4creHHbre B3auMorrepexoAbr Ha AoBonbHo ne6olsrulrx paccrorHHrx. L4npy-
3HBHbre KoHTaKTbr rpaHr4Tor,rAoB 6Huypcrcoro 14 A)Kl{Ar,rHcKoro KoMflJreKcoe c na66polr-
AaM14 MoHocToficKoro ortrerruBbre. BAo,ru rcxuoi;i rpaH14rlbr B MaccHBe orMeqalorct
ue6oltulte KceHoJrurbr BynKaHr,rroB xaraescrcofi cBHTbr. Ha xourarcre oHr4 opofoB14-
KoBaHbt, LrHberrupoBaHbr frpolKuJrKaM14 MeJ'rKo-cpeAHe3epHilcrsrx ra66po u nuercr o6-
J'r H K B brcoKoueranop$u:oBaH H brx cn roAHcrbtx cnaH L(eB.

B :anaAuoil .racrn Ky4apuucrcoii rpl.rBbr e paiioue ̂ ropur XaHxapa o6pa:oaauur
nouocroilo<oro KoMrrJreKca cnaralor KceHoJlr{T (15 rcu') cpeAn fpaHu'r'oB A}r(r.rAr4H-
cKofo KoMrlJ'leKca. tDopua el o yAnuHeHHaq cofracHo HanpaBneHhro BoAopa3AeJla, c
HepoBHbrMu L4 Ll3BlrrvrcrbrMt4 rpaH14uaNarz. K BocroKy tiepe3 rlertoqKy He6o,rtruux rel
oH coeAHHflercr c KpyrrHbrM LLlapanolucrcuv MaccuBoM, AerarbHo onHcaHHbrM
B. H. Myprr.rHuru [83]. B qeurpa,rsHoil qacrn KceHoJrr{Ta orMelrarorcr Maccr4BHbre
KpynHo3epHr.icrrre auQu6oJroBbre ra66po, cpeAu Koropux o6oco6rrrorcq yrlacrKr.r,
cno)r(eHHbre ropH6leu4l.rraM14 c [erMaror4AHoi;i crpyrcrypofi. Ha KoHTaKTe c rpaHr.r-
'rol4AaMh pa3BHBal.orcr ceoeooparHbre nonocqaTbre nopoAbr rr4na M14rMaTuroe, reiirco-
coMa Koropbtx npeAcraBneHa po3oBbrMu MeJ.rKo3epHr4crbrMH rHeilcoeu4Hsrnau 6noru-
ToBbr M H FpaH HTaM Lr, a MenaHocoMa - rueiico-Ar,topr.lraM14.

Ha rcxustx cKrtoHax Tavupcrcoii rpr4Bbr pacnonolKeH eropoii no pa3MepoM (orcono) .
40 xv-) BbtxoA nopoA KoMnJreKca. OH o6t'e4rlrrrer 3Aecb HecKoJrbKo pa3po3HeHHbrx
ue6o,rsu-rr.rx (l-5 rcv') Ter c He oqeHb qerKr.rMx rpaHr.rrlaMV v33a uHTeHcr.rBHoii rpa-
HLlTn3alj j4t4 nopoA u o6ntus AaeK H MeJTKHX rrrroKoB fpaHHTOB A)KI4AI4HcKoro KoM-
nreKca. Hecurorpr ua npeo6naAaHHe oJ'rHBr.rH-nHpoKceHoasrx ra66po r.r ra66po-
Al. 'topr.troB, crpoeHHe 3Tr4x KCeHOrrr.rroB HeoAHopoAHoe. B HUX AOeO,'tbHO qaCTO BCTpe-
Ltarorcr l.J3MeHeHHbre (orceapqoeauHbte H KilJl14unarr,t3npoeaHusre) nopoAbr AHopHt.o-
BOfO COCTaBa.

MHotoqucleHHbre MerKL're KceHoJlurbr nopoA KoMlrJIeKca pa3BHTbr noBceMecrHo B
HenocpeAcrBeuHor. i  6ln:ocri l  or KpynHbrx nolefr pa:nurr.rr ra66pou4oe. f lopo4sr
3Tr. jx KceHoJrHroe Hah6o,ree i l3MeHeHbt, H COCTaB r4X Bapbilpye'r or ra66po 4o ra66po-
ATIOpTJTOB 14 ArlOp14rOB.

f a66porz4ul - TeM Ho-3ereH bre, TeM Ho-cepbre, noqrrd qepHbre t lon HoKpr. lcr iurJl n qe-
cKne nopoAbr c MaccrlBHofi,  pexe nolocqalof i  n nsruncrofi  rerccrypofi .  crpyrcrypa ux
ra66ponar, ra66po-o$uroeaq, noi lrcr4noorlnrosal 14 naHHAr.roMopQnosepuucraq. osu
o6pa:oeauur (%,): ntaruoKJra3oM (50-80), oJruBr4HoM (2-30I aBrHroM (10-30) n
poronoii  o6nraHxoi; i  (ao :o;.  cocrae rrnarhoKrra3a rco,re6lerct or aHAe3r4H-na6pagopa
e ra66po-4r.ropr{rax Ao ,ra6pa4op-6raroBHHra B aHopro3Hrax !r rpoKTonurax.
B :ua.l l re,ruHo MeHbuHX KoJrnqecrBax npucyrcrByror pyaurrf i  M14Hepein H aKuecco-
pt1L4 - C$eu, quprcoH, ai larr. .rr.  Muuepaluusri i  cocras nepnAorr4ron ( lepqo,rHroo):
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cepfteHTxH c penuKTaMI4 oJrhBHHa, MoHoKJrr.rHHofo nf ipoKceHa Lr rrJracrnHrcanau 6acrH-
ra, rJ'rarnoKJla3 (5-10 ok) vt pygnstil (Ao l0 '%). RonrarcroBbre r43MeHeHr4r B ra66pon-

Aax ftpotBneHbt oLIeHb Ixt{poKo r{ Bbtpa)KeHbl B KaJILtu[arv3aL\LlM v ala6utv,tzatlun
DrrarHoKJra3oe, aHr$u6olv3a\t411 nHpoKceHoB, 3nfiAorr.r3a\Ar4 Ll oKBapueBaHiln. l lo
cocraBy rropoAbr frptr 3ToM npn6luNarorcq K Ar4opr4TaM u MoHrloAt4opilTaM. B uelxux
KceHoJlttrax u3MeHeHHt HocflT nJlou-la4Hoii  xapaKTep. fra4porepuanbHbre u3MeHe-
HL4fl -  aprt4nnH3aqr4t, pexte rap6ouarura\t4f l  -  rBJrrrorcr nocrbrHTpy3uBHbrM14 r.r
conpoBoxAaloT TeKToHHriecKue HapyrxeHr4r, npotBneHHbre B rropoAax KaTaKJ'ra3oM n
u n,rouurugauneit.

[ Io gaHurtv xr4MuuecKoro aHarl43a. nopoAbr KoMrrJ]eKca orHocrrcr K ocHoBHbrM
HopMiulbHoro ptAa KaJ'l14eBo-HaTpneeofi cept4n. flo,re:usrx r4cKorraeMbtx c ra66por.r4a-
M14 Ha onHcbrsaeN4oii  Teppr4Top14t{ He ycraHoBneHo.

f lopogrr vouocroi icxoro KoMrneKca [rMeror r[urnuecrcue ceoi ierna, xapaKTepHbre
rnfl  ocHoBHbrx nopoA. Vqacrxu pa3BVTt4s. r4x yBepeHHo Koppenr4pyrorcr c uHTeHcuB-
HbIMH NOIO}KI {TCIbHbIMI , I  MA|HI , ITHbIMI4  AHOMA. I I I , I 'MI I  C  MAKCI4MULTbHbIMU 3HAqCHVf lMLI

ao 2500-3000 HT.n. Cy4r no fpaAueHry lorr, fpaHnrlbr KceHonuroB rtaule Kpyrona-
Aarctl l l4e. KpoNte roro, na66poriAbr 14Meror 6oree esrcoKyro nnorHocrb no cpaBHeHHIo
c oKpyx{arcur4Mrl ux nopoAaMi{. Pa4noaxrueHocrb r4x BecbMa Hfi3Kar - or 6-8 ao
l0-12 NrrcP/q.

I -a66pon4sr  uonocroi icrcoro KoMnreKca npopbrBarcr ' rS$yrzesr  Karaeecxoi i  ceh-
Tbr BeHAa (6acceiin p. Vp,ryrc) Lr caMlt HaxoArrcfl B KceHonnrax cpeAr4 paHHe[aneo-
:oilcrcux rpaHL.troB A)r(HAItHcKoro KoMrrJ'reKca. Ha ocHosaH14u 3Tr4x AaHHbrx H B coor-
BercrBt' lH c ,rereu4oii Ce,reuruHcxoii cepr.rrz Jrr4croB Bo3pacr KoMnJreKca onpeAenrerct
KaK paH Henaieotoilcxr.r i i .

{xnguHcrcufi xonrulerc Arroprrr-rpaHoArropur-rpaHrrroBr,ri i . O6patoaaHur
3rofo KoMrrneKca pa3Br.rrbr fJraBHbrM o6pa:orr,| e KyAapuuu<oil rpnne 14 e 6accefiue
p. Kyaapa, se6o,ruulue BbrxoAbr ux 3aKaprr4poBaHbr B BepxoBbflx p. Bon. KyHa,reil.
fpaHurrr o6paryror KpynHbre Maco.rBbr, r.{3MepreMbre corHrMr.{ KBaAparHbrx KHno-
MerpoB H Ttforetoqt'Ie K norflM BeHAcKr4x BynKaHuroB xaraescxorl cBr.trbt ocrpoBo-
Ay)KHoro reHe3l4ca. Bo,ruruilucreo r4ccJreAoBaTeneti oTHocrT t4x K r.tHTpy3HBHbrM
tlJ'reHaM aroii ocrpono4yxHoil accouriaunil [10, 4]. B cocraee KoMnJreKca BbrAeJrr-
rcrcr 4ne t[ la:sr.

[I e p ear t| la:a (y61PZ6l) rpeAcraBneHa nper4MyulecrBeHHo rpaHoAr4opuraMu
i l  KBapueBblMH Al topt{TaM14, a TaKxe KBaptIeBblMu MoHrloHtrTaM14, cocTaBJ. l r roUlHMH
KpaeByro rH6pu4uyro Qaquro;  Bropar $a:a (1zPhA- ABynoneBounaroBbrMr. j
rpaHnraMH H ,reirrcorpauHTaMH, qacro rueiicoBrlAHblM14. B nerpornnn.lecKoil MecrHo-
crH t5 l] B cocraBe noc,re4uei.r 3Ha(ldrenbHyro ponb r.rrparor nnarr4orpaHr4Tbr.
K AailrcoerlNa o6pa:oeaHltrM orHeceHbr He6oruuue ruH3oBr4AHbre rerra H xqJlbr a n -
J ' r H r o a  ( a ) ,  n e r M a r u r o e  ( p )  h  M e r K o 3 e p H u c r b l x  f p a H H r o B  ( y ) .

B Ky4apraucrcofi I-pHee o6pa:osanr.rr KoMnrreKca crrararcr xpynuurri MaccHB (6o,ree
800 rcv') cy6ruuporHoro-ceBepo-BocroLrHoro npocrhpaHr4l runpuuoii l8-20 xu H
frporr)KeHHocrurc 6o,ree 70 xv. Ha ceeepe fpaHtiua MaccuBa npeuMyurecrBeHHo reK-
TOHr{rtecKar, Ha rcfe r,t BocroKe o6yclon,reua BbtxoAaM14 nepMcKr,rx aQ$y:Heon u
voprlo,ror-Heii nurpyrui;i rpaHr4Tor4AoB 6ravypcxoro KoMnneKca. B qeurpa,rrHoil qacrH
orMellarcTct penuKTbt MeraBynKaHuroB KaraeBcrcoii cnurtr u ra66poragos NaoHoct.ofi-
cKofo KoMnJlercca. I4crnHHbte pa3Mepbr MaccuBa 3Har{r4TeJlbHo npeBbrrxaror ero Bbrxo-
Abf Ha nnou{aav l lvcTa.

flopo4ul panHeii $a:u npraypoqeHbr o6br.ruo r rcpaeaoii annra-nsuofi qacrr.r Maccq-
sa , ' l146o orMellalorcfl e6,'IHsr KceHonHroB ra66po vosocroficrcoro KoMnneKca. flpe4-
craBJ'reHrrr npe14MyurecrBeHHo r-paHoA!]opuraMil. ouu o6ragarcr cepoii orcpacxoii,
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cpeAHe3epHucrbrM cJIor(eHHeM c rvaccnnHoil. HHorAa napuulnenbHoii rexcryporl. Mn-
Hepa.nsHurfr cocraB fpaHoAr.topuroz (%): nJ'raruoKJra3 - 55-60, KurnHrrnar - 5-20,
KBapu- 8-25,6uorur-  5-10,  poroBar o6naaHrca -3-J,  c$eu,  qnpxoH, anarur ,
pyAHbti;i. KnapUessle AHopr.rrbr Bcrpeqarorcr cnopaAr.rqecKr4 r.l cJ'ro)r{eHbr reMr.r }Ke MH-
HepanaMu, HO OTJ' I t {qarcTcf l  nOBbl l ' t leHHblM KOJTIHqeCTBOM TeMHOUBeTOe (auQl l6O,ra)  -

Ao l5-20 ok tt 6orce ocHoBHbrM cocraBoM nnaruoKra3a (aH4e:un). Oco6enuocrtrc
flopoA nepeoii cfa:ut nerrercq o6ilr14e oKpyrnbrx H oBaJlbHbrx KceHoJlt4ToB ra66po-
rXttopHToB vouocroilcxofo KoMnJ'IeKca pa3MepoM or HecKoJ'rbKrix Ao 20-30 cnr. Ha
BoAopa3Aene KyAapuucroi;i rpusur, y aBroAopofu [Uaparo,r-KyAapa-CovoH H Ha
,reeo6epexue p. Kygapa s1ruzu c. CeNreHosxa ycraHoBneHo npopbrBaHr.ie rpaHoAuo-
pHroB fpaHrdraM14 BTopofi Qa:ur rcoul,rerca.

fpautrrrt nropofi Sa:st craraor 66ruuyro qacrb Maccusa. OHr.,t orJrr.rqarorcr 3Ha-
Lu.rrerbHoii HeoAHopoAHocrblo. flo rerccrypHo-crpyKrypHbrM oco6eHHocrrM cpeAr.l
HHX BbtAeJlttorct paBHoMepHo3epHr4crbre 14 nop$upoerz4Hbre, MaccuBHbre ti rHeiico-
BHAHble, MeIKO-, CpeAHe- LI Kpy[HO3epHr.rCTbre pa3HoBuAHOCTI4, CBq3aHHbte Me)r(Ay
co6oil B3ar4MoIrepexoAaMH. MaccHsuure fpaHr4Tbr lxt4poKo pa3B14Tbr s 6accei;iue
p. Kyaapa u Ha roxHbrx cKJroHax KyAapzncrcoi;i rprleur i l  npuypoqeHbt, no-Bt4Ar4MoMy,
K yqacrKaM uau6o,ree ruy6orcoro spo3t4oHHoro epe:a. 3ro cBerno-cepble, uHofAa c
po3oBaTbrM orTeHKoM MacctrBHbre nopoAbr cpeAHe- H KpynHo-, pe)Ke MenKo3epHHcT.o-
fo cJ'lo)KeHur, f lpefiMytqecrBeHHo nop$rzpoou4ur,re. Pa:uep BKpanJreHHurcoe xore6-
rercl or 2-3 no 8-10 ntv, oHH cocraBrqror l0-30 %o or o6uerrra ropoAbr. trp"A-
CTaBJ' leHbl  nIafHOKJIa3OM I , l  KaILleBblM nOJleBblM IUIaTOM. OCHOntryrO MaCCy TpaHLITOB

cnafarcT noqru B paBrroM KoJrr4qecrBe ('%)'. ntaruorc,ra: (o,rtrorua:) - 30-40, cna-
6opeureruarui' i  vHrcpoxrr4H-neprnr - 30-35 14 KBapU - 25-30. tr4: reuHoqeerHbrx
MHHepilroB nocrorHHo npr.rcyrcrByer 6uorur (or I 4o 4-7 %), HHorAa norBrrerct
poroBafl o6vaHxa (no 2 %). Crpyxrypa ocHonHoi;i Maccbr rpaHuroBar, yqacrKaMH an-
JIl4ToBar. Arcqeccopusre MLiHepanbr - TlraHoMafHerhr, anarL,i-t, crpeu, rlr,rpr<oH, op-
rttr. K cneqHrllz.recxHu oco6eHHocrrM rpaHilToB orHoct4Tct HaJlurri le pa3HoBr4/lHo-
creii c arperarilBHbrMH cKorIeH14rMr.r I lonynpo3paqHoro reMHo-cepofo KBapUa
KanneBlrAHoii $opvsr (oeorz4nsrii KBaprl) pa3MepoM or 2-3 Ao 6 MM. Ouu ncrpeva-
rorcr B 6acceiiHe per< Xypafixa, AHarycraiixa, .{yuryil. fa,rtrca fpaHr.lroB c oBor4AHbrM
KBapqeM orMeqaercfl e 6a:arsHutx KoHrJ'loMeparax yurypxyilq<oil canrur. fueiico-
BHAHbre pa3HOCTI4 fpaHr.{ToB BbrAeJrflrorcr e oceeoil, nper.{Myulecreeuuo sanaAHoii,
.racrr.t KyAapuHcrcoii rpuBbr. OHu crararcr 3Aecb flonocy rurzpuHofi or 2-3 Ao 7 xu r.r
nporrxeHHocrsrc 25 rcu. B eocro.tHoii uacru Ky4apnHcrofi fpilBbr 3rH nopoAbr
BcTpeqalorcfl cnopaAr.rqecKtr 14 Trrorelor o6sr.{Ho K BbrxoAaM nopoA KpoBn14. !,rr rpa-
HHTOB xapaKTepHbr AHpeKTr. tBHbte reKcrypbr.  o6yc,roa,reHHbte opi leHrt t  poaxol i  :epeH
KBapua u LreuyeK 6norura, u o6unue peJl14KroBofo MarepHana. floc,re4unii npe4-
craBJIeH cy6cor,racHslMIl JlHH3oBI4AHbtMtI KceHoJrr4TaMu MeraBynKaHur'oB H runHpofto-
4o6Hsrur.r BKrroqeHHrM14 ArloprlroB. Kceso,rurlr o pa:uoli creneHH r.paHurx3r4poBaHbr
H yqacrKaMu LIanoMhHator noJlocqarbre MilrMarr4Tbr H r.rHbeKur,togHsre rgeiicur. Bce
nopoAbl HLTTeHOHBHO KaraKna3HpoBaHbr 14 14MercT cnaHueBaryro reKcrypy. cocrae
ruei;ico-rpanLrroe 6oree reiixoxparoosril. B Hr4x npaKrurrecKil orcyrcrByer pofoBat
o6uaurca, HHorAa orMeqarorcr uonoo6pa:onaHLir MriKpoKJ.rHHa, 3aMeurarcuue nrafn-
oKna3 l43Hyrpil H no nepu$eprau Kpt4crul[noB c BbrAeneHueM Mr4pMeK]rros rceapqa. flo
Ha[paBreHulo K lory or oceeoli uacru xpe6ra cTe[eHb rueficonr.rgr,rocrr4 nopolt rrocre-
neHtlo y6lrnaer h fpaHUTbt cMeHtrorct BHaLIare cla6or-nei lcoBtiAHt, lMtr, a 3areM MeJrl-
KO-CpeAHe3epHucrblM14 6uortrroeui l \4r4 rpaHuraMu lei ixorcparoeoro o6,rura.

[ai ircoaue o6pa:oeaul.rr Macci lBa trpeAcraBneHbr nerMarHTaMH, anrrHTaMil,  MeJ,rKo-
3epHucrbrMrl ABynoneBounaroBbrMfi fpaHrjraMr.{.  OHu ruuporco pa3Br4Tbr cpeAu Mac-
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chBHblx u rueiicoau4ftbtx fpaHl4Toe. B nocle4nux o6srqno opueHTr.rpoBaHur e cy6ruu-
porHoM HailpaBneH1414 cofracHo rHeilcoeu4Hocrr4 nopoA. MoUsocrn gaerc xo,re6lercl
or 0,5 lo 5, pegrco 4o l0 u; nporr)KeHHocrb oKoJ'ro 500 lr.

B eepxoeslx p. Bor'r. KyHa,reii nopoAbr Ax(uArlHcKoro KoMnJleKca crararor He-
6o,rsruoil (orco,ro l8 rcl,r-,1 KceHoJll.{r cpeAh fpaHnroe 6uvypclrofo KoMnreKca. [OxHaq
qacTL KceHoJII4Ta cJIo)Kella CepblM14 cpeAHe3epHl4cTbrM14 nopcpnpoer.r4Hurvu anaQtl6on-
6uo'rtrronu n u rpaH fi TaM H c B KpanneH H H KaM r,r cBerno-cepofo nJ'raf uoKJra3a pa3MepoM
Ao 7-8 N,tN,t. B ocHoeHofi vacce ux orMeqarcrcn (?('): nJraruoKna3 (20-30), xa,rn-
unar (30-35), rcnapu (30-40). Ceaepuar vacru o6paaoBaHa cBerro-cepbrMr.r Me,'rKo-
cpeAHe3epHI,tcrbtMH cyulecrBeHHo nJlafr4oKrri l3oBbrMn 614ornroeurN4n rpaur.rravu. 3ru
fpaHr4Tbl Ha crpenKe @ll,runnonrca-Bo,r. Kyua,reil [popBaHbr tl1enoqHonoJrreBouila-
roBbtMt4 cHeHuraMu ouuypcxoro KoMrJleKca, a Bbrue rlo reqeHHro p. Bon. Kyualeil,
a6,rfisH toNHoil oKoHeqHocru MalorcyHaleilcroro Macc14Ba- anoQu:lauH ilIeJIorrHbrx
fpaHHToB rcyHa,reiicroro KoMrr,' leKca. ,{ai; iroesre o6pa:oeaHul t lpeAcraBneHbr peAKil-
MLJ xt4JIaMt't H JI14H30BuAHbtM14 TeraMH tlerMarr4Toe. flporrx<euHocrb 14x Aocrnraer
50-80 M rrpn MourHocrr4 Ao l0 n,I. flpocrvpaHne xul cy6naepr.rAfloHzrnbHoe c Kpyrbr-
M14 yfnaMtl I laAeHut. I]eruarl.trur AoBoJtbHo qacro uMeror 30HILIIbHoe crpoeHr.re - B
:atr6augax orMeqarorct anJruroBlrAHue u rpaQlruecKue, a B ueHTpiurusoi;l qacru -
6roKoslre c KpynHbrMH (ao 5-0cnr) nrr4eLreHVIMV KBapqa 14 rroJreBoro [nara, a
HHOfAa MyCKOBHTa.

f lo xl ' tNat4qecKoMy cocraBy ocHoBHar rpyf lr ta [opoA A)Kr4Ar4HcKoro KoMrJreKca
oTHocHTctl  rc ceueiicrny rpaHoArropr4ToB ABynoJreBorur]IaroBbrx rpaHuroB-nefi  xorpa-
rf r .rroB HopMaJrbHofo pa4a (Na2O + KzO:6,94 + 8,12) c npeo6nagaHrreM Harpr,rr HaA
KaJrHeM (Na2O/K2O- 1,13 +2,21)..{pyrar rpyrna, BKnroqarcular Ar4HaMoMeraMop-
cpu:oeaHusre H rHeilcurluuupoBaHHbre pa3Hocrn rpaHr,rroB, r4Meer noBbrtt-teHHyro ule-
rrorrHocrb (Na2O + KzO :8,23 - 9,42) B OCHOBHoM 3a clrer Karvf l  v xapaKrepH3yerct
o6pa luu lv  coorHoueHuev u le louef i  (Na2O/K2O :0 ,6 j  +  0 ,95) .  KouqeHrpaquH 3re-
MeHTOB-npuMeCei; i  e nopoAe HaxoArrcq, KaK npaBr4no, Ha ypoBHe KrapKoBbrx, 3a
L' lcKJl loqeHHeM TUTaHa. cBllHua r.r eo,rsQpana, t4Meroult4x HecKoJrbKo noBbrrrreHHoe
coAeplr(aHl,re. Pyauoii Mr.JHepilnr.r3aquu c o6pa:oBaHL.tflMt4 KoMnJ'reKCa He orMeqeHo.

I-panurou4sr KoMnreKca xapaKTepn3ytorcr noBbrmeHHbrM14 3HalreHHtMl.r rpaBil ' ra-
I lr4oHHoro rtoJlt  t4 orpxtlarenbHbrMH MarHilTHbrMr,r aHoMzlrrL4flMu, Ha cpone xoropsrx
na6,rrc4aryrcf l  MaKcHMyMbr pa3Jl14rrHoil  r<ourfurypaL\411, cBr3aHHbte c nopoAaM14 oc-
HoBHol-o cocraBa. f lo 4auuslv a3poFaMMacneKTpoMerpr.rH, o6paroeanLrr KoMIJ'reKca
H Meror noBbr[reH H brit paguoaxril sFr srii $oH (2,5-3,5 v xP/u) nper.{ Myu{ecrBeH Ho ro-
pueeoii  npr4poAbr.

fpaHursl Alt{ l4At' lHcKoro KoMtlJreKca f lpopbrBa]or ra66porl21u vouocroi icxoro KoM-
nJleKca paHHefo n€Lneo3ot 14 MeraByrKaHurbl KaraeBcKoii  csurbr eeu4a (a 3a [peAena-
MU nnoulaAr4 a 6accefrue p. [rrcn4a- HH)KHeKerV6puficr<ue or,roxeunl) u HaxoArrct
B r iulbKe KoHrnoMeparon yHryprcyi lcrcofr csrjrur uuxueii  rrepMi.t .  B nerporunuqecxoii
MecrHocrll e 6acceiiHe p. ,{xt4a 14Merorct a6colrorusre Aarr.rpoBKl,l t-paHr4Tor,rAoB or
306 ao 500 vnH rer (K-Ar), B oAHoM cnylrae 624+50 Mj.rH rrer, qro He rporhBopertur
r lpHHtroMy 3rlaqeHLtro. Ha ocHosaFl14H Sroro Bo3pacr r.rx f lpt4Hrr paHHenaneo3ofrcKfiM.

no3AHErr  EpMCKt4E t4HTpy3nBHbtE OEpA3OBAHUg

Euvypcnufi KoMrtJ'IeKc ra66po-uourloHrrr-rpaHlrrosbli i 6ul esr4eleH B KoHue
1950-x roAoB rrpl.r rrpoBeAeHr.rr e Xu,rorc-t{urcoficxov Me)KAypeqbe reo,roru.recKofi
c teMKi l  naacura6a I  :200 000 [25,85] .  f lopoaur KoMnJreKcarxr4poKo pacrrpocrpaHeHbr
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n Eurypcrcoi;i, Tavlrpcrcoil n Kyaapuscxoi;i rpilBax Ma.nxancxoro xpe6ra, o6pa:yr
MaccHBbl frnoqarbro ao 150-200 rv' cpe4u KoMarMaruqHbrx ByrKaHUroB raMHp-
cKori rj yHrypxyiicrcoil csur rrepMcKofo Bo3pacra. oopur.rponaHr.re ero npoucxoAr4no B
rpH rpatsr.

K  nepeo f i  Sa :e  (ev1P2b)  o rHeceHbr  He6o , r t r une  rena  MoHuora66po .  Bo
BTopy rc  Sa :y  (qp2P2b)  Bb tAe reHbr  KBapqe tsb le  MoHuoHurb r ,  cB r3aHHbre  B3aHMo-
nepexoAaMl4 c ABynoneBoIUnaroBLIMH KBaplleBbtMI'I c4eHuraMu h cI4eHVTaMr4.
B Hexoropsrx MaccuBax (caparr,tcr<uil, Mypouuncxuii) eropaa $a:a c,rox<eHa ure-
J ' rorrHonoJ' reBorunaroBbrMtr  KBapUeBbrMr{  aveHVTaMv (q€z) .  Tperur  Qa:a
(eyrP2ll) - ABynoneBounaroBbre fpaHr,rrbr, ,reiircorpauzrbt, rpaHocileHtrrbr u rpa-
Hur-nop$rlpur xpaeeoii Saqr.rr.r. fpaur.rrul cocraBrrror npnMepHo 60 ol o6aeva KoM-
r r J reKca .  Xu , ruHure  npoa3BoAHbte :  u roK t4  v  Aa i t r cv  rpaHUr - f i op tDupoe  ( y ru ) ,
A a i r r c u  r e r M a r u r o B  ( p ) ,  f  p a H 1 4 r o e  ( y ) ,  A H o p H T o B b r x  n o p { l i l p r . r r o B
( 6 n ) ,  v r  o  H  u o  r a 6 6  p o  ( e v 1 ) .

[-Ierportlnov KoMnreKca tBJ]trorcfl ABa KpynHbrx MaccuBa, pacrrono)r(eHHbrx B cpeA-
HeM reqeHHr.r p. 6Hvypa: Ceaepo-Euuypcruii u lONuo-Er.rrypcrcuil. CyurecreeHuo rpa-
Hr,rrHbre Maccr.tBbr - Tavupcrcuil u Xawuvragailcrcuit - crrurarorcr onopHbrMu Ant
rperseii cparsr roun,rercca.

Ceeepo-Euuypcr<uu .traccuc HaxoAr.lrcr Ha BoAopa3AeJre Hr.r)r{Hero reqeHur perc cy-
xofi Pyuei;i-Euuypa-Bo,r. Kyua,rei.r. Maccne BbrrrHyr B lxr.rporHoM HanpaBJreHr.ru Ha
20 rcrvr npu ur4pl.rHe 3-8 xv. fhorqa4l ero oKono 120 r:v'. Macchs rpexQa:Huri; i. f lo-
poAbr nepBoii Sarlr o6pa:yxrr He6orsuue pa:o6uleuurre reJra e cenepnoil u ceBepo-
:ana4uoti qacrtx MaccuBa. OHu npe4craBJreHbr MeJrKo- 14 cpeAHe3epHucrbrMri Mac-
c14BHbtMr.t, pexe nrrH14crbrMil nrouqora66po. Cocroqr u: ra6pa4opa (an4e:uH-
na6paAopa), o6urKHoeeHHoii poronofi 06uaHxra, ruraH-aBfr.ira r.J KzLnHrrrrara (3-j %).
Arcqeccopusre - cQeH, aflarr..rr u py4ulrfi MHHepan. AHa,roruqnrre ra66po cJ]afarcT
Asa cLr,'r,'roo6pa3Hbrx rena MorrlHocruro 50-100 rr,t e ronule cJroncrbrx ry$$r,rroe ra-
nnpcxoii cBl'rrbr Ha npaao6epelKbe p. Eon. Kynaneii, e 3r3oxouraKre Maccuza. f itn
HUX xaparepusr nopQr.rpoBr4AHar crpyrflypa td HaJruqr.re B 3HAoKoHTaxre 4na6aroe u
Aua6a:oeslx noprpnpuron. K nepsoil Sa:e 4anuure nopoAbr orHeceHbr Ha ocHoBaHr.rr4
ceKyulr.tx KoHraKroB HX c BynKaHVTaMv yurypryiicxofi u ravr.rpcrcofi ceHr. ouu sa-
6rrc4arucu y roNHoii oKpauHbr c. Euvypa, B JreBoM 6opry Ao,'rrzubr peKr4, H Ha BoAo-
pa3Aene pex Bo,r. KyHa,reii-ByreH Ka.

[1opo4u eropoii $arur c,rararcr 6o,rsruyxr qacrb Maccfiea. 11pe4craBreHbr orru B
ocFIoBHOM KBapUeBblMH MOHIIOHHTaMH, pe)Ke ABynoneBor[naToBbrMH KBapUeBbrMlt
cr4eHUTaM14 n CHeHhraMH. f lopo4sr cpeAHe- r l  KpynHo3epHilcrbre, npeo6,ra4aror paB-
HOMepHO- u  fHnHAuoMop$no:epHr . rc rbre ,  pe lKe nopsupoau4Hbre  H MoHuoHHToBble
crpyKTypbr. c,ro>xeuu nJrafnoKna3oM, Ka,qrreBbrM noreBbrM rxnaroM, avrlu6o,rou,
6t ' toturov, KBapueM. hHor4a Bcrpelrarorcr orAenbHbre 3epHa MoHoKJlr4HHoro ni lpoK-
ceHa. f l laruox,ra: (30-60 %) npeo6ra4aer HaA Kanr{eBbrM norreBbrM rxnaroM.
ou o6urquo 3oHareH, npeAcraBneH aHAe3r4HoM H aHAe3HH-oJrufoKJra3oM c KaJl i luqa-
roeoii oropo.rxoi;i. Karueesrii no,leeoi unar (5-40 ,%) npeuvynlecrBeHHo 6e: c,re-
AOB Mr4npoKrr4uoeoii  peruerKu 14, KaK [paBr4J]O, COAepXur [eprHToBble BpocrKll .
Keapu pa3Bl' tr  B HHrepcrt ' Iqurx. Avrlru6on npeAcraBreu o6uxuoeeHHoii  poroaoii  o6-
uauxoii ,  o6sr.ruo c penr4KTaMn nHpoKceHa, u npr.rcyrcrByer coBMecruo c 6uorurov.
llo oco6esuocrflM fropoAoo6pa:yrorqr.rx Mr4HepaJroB Bce [opoAsr 6Lm:xrz rpyr Apyry,
pa3nvl]l4fl cocTotT J'll4IIIb B KOJ'I14qecTBeHHOM COOTHOIUeHl.lu M14HepanOB. {nr nOpO4
eropoii  Qa:ul xaparrepHo lxupoKoe pa3Burrze BKJrrcqeHr.r i i  rcceuorrlron ra66pou4oe.
CoorHouteuHfl KBapueBbrx MoHuoHr4Toe c ry$an,tu rauupcrcofi  cBr.r. l .br yoraHoBneHbr B
6eperonurx o6uaxeuuqx npaeo6epeNrr p. Eor. KyHa,rei i  (12), c ra66pougan,tu nepeoii
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rpa:ur - Ha rrpaBo- u reeo6epexue p. Buuypa (10). B 3HAoKoHraKre ropoAbr npuo6-
peraror Men Ko3epH r.rcryto crpyKrypy H HecKol urco o6oraruarcrcfl KBapueM.

flopo4sr rpersefi rpa:sr c,rararcr urorcoo6pa3Hoe reJro (5 x 8 rcvr) n 6acceiiue pex
Xypyt r.r AprnHryfi. [Ipe4craereHbr ABynoneBorrraroBbrMH rpaHr4raMn 6uornr-
avrln6o,roeurMH, MeJrKo- il cpeAHe3epHucrbrMh po3oBaro-cepofi oxpacrcu. Coorsorue-
H14e nepTI4TOBOfO K€Ul14eBO-HaTpHeBOfO nOJ' leBOfO t I I [aTa 14 nJ ' lar l4OKIa3a I lpHMepHO
2 : l .  Buornr coBMecrHo c poroeoii  o6vanrcoi i  cocraBrrer 3-5 %. Kourarcrul rpaHu-
TOB c nOpOAaura eropoii  cpa:sr uerxue r,rHTpy3HBHsre ( l  l ) .  B roxuoHr 3K3oKoHTaKTe
MaccuBa )KHnbt rpaHHroB ceKyr npynr-ronopQripoBbre 6a:arurtr ynrypxyficxoi i  ceursr.

fiairrcvt npeAcraBneHbr fpaHHTaMU, nerMarr4TaM u n gna6azosurvr.r nopr]rap ATaMV.
IOtrcuo-Bu,rypcrcuit uaccul (-150 rcu') HaxoAr4Tcr s 6acceiiue cpeAHero reqeHfit

p. Euvypa H ee J' teBoro npuroKa pu. Koxyuen. <Doprvla Maccr4Ba 3JrJrr incoBtrAHaq, He-
cKoJlbKo BbtrtHyra B MepuAr4oHulnbHoM HanpaBJIeHu14. OuepraHur tr3BtrJrHcrbre.
B toxHoii  u eocto.tuoi; i  qacrf lx oH coerr4Hrercr c KpynHbrMr4 Maccr4BaM14 - Taunp-
cKt4M rJ Te,reHroea. Maccus layxrla:Huri l .  Har.r6olee paHHL4Mvt rBJrrrorcr cpeAHe3ep-
Hhcrble KBapueBbre MoHuoHrJTbr sropoil  cpa:ur xovnlexca. Ouu pa3Burbr rJ'raBHbrM
o6pa:ou e :ana4Hofi t l tpttKoHTaKToeoii  .racru MaccuBa u rro cocraBy aHzutoftrrrHbr no-
poAaM Ceeepo-Eu'rypcKofo Maccr4Ba. OcrioeHaq qacrb MaccuBa cJlolKeHa rpaHHTaMLt
H HMeer rpy6o:ona,rsHoe crpoeHne. B qeHrpa,ruHoil  qacru ero pa3BHTbr cpeAHe-.
KpyrrHo3epH14crure nopQr.rpoBr4AHbre 6uorHrostre rpaHHrbr. Oxpacrca nopoA po3oBaro-
cepar u cBerno-po3onal, o6yc, ' toBneHa nphcyrcrBr4eM BKpa[reHHuKoB Kaniluf laT-
ncprura (20 30 '%) ua Qoue cepor,"r cyurccrBcHHo KBaprl-rrnarHorc,ra:oeofi  ocuoeHoii
Maccbr. Co4epn<auue 6vornra xo,re6rercq or 5 4o 10 o%. Bruxe rc neprzQeprl.recrcoi i
qacrH 3Til  fpaHr. lrbr ofrorcaHbr 6,r lr :rcl lvu no cocraBy cpeAHe3epHucrbrMH 6nornro-
BbrMr.r rJ 6uorur-auQll6o,rossrN4il  fpaHilTaM14 r.1 fpaHocr..reHVTaMu. B rcosraxre c BMe-
UIarctqt ' lM14 nopoAaMH (18) norenatorct MeJIKo3epHucrbre pa3HoBr4AHocrr,r c BKpan-
J' leHHHKaMil AblM(laTOrO KBapUa, OTMeqalOTCt KCeHOJTHTbI I43MeHeHHblx BynKaHHTOB
(na4u Baprattona). B :ana4Hofr npr.{KoHraKTosoil .{acrn Maccr4Ba fpaHr.rrbr 14Meror
3pynrlrBHbte KoHTaKTbt c KBaprIeBbrM14 MoHrloHrrrauru eropofi  Qa:ur. BuyrpLr Maacr4Ba
BCTpeqarorcr Aafir<u alJruroB, Atra6asoe, rpaHr.rr-nopsr.rpoB c AbrMr{arbrM n ro.ny6r,rna
KBapueM.

Bueularculue nopoAbt - ByJlKaHoreHHbre orJro)KeHHr ravnpcrcoi i  r .r  yurypxyi icrcoi i
ceur. B 3K3oKoHTaKTe Macct4Ba oH14 cui lbHo I{3MeHeHbt, fpaHl4Tu3upoBaHbt 14 opofo-
BuKoBaHbr. [ lupnua 3K3oKoHraKroBbrx 3oH oKoJ]o 100 rr, t .

Ta-wupcrcuii ilaccul pacnonoxeH Ha BoAopa3AeJ're r{ rcxHblx cKJroHax Taunpcxoii
rpuBbl. OH eutrruyr n cy6uruporHoM Ha[paBneHr4z Ha paccrorHue 30 rcv npn rxt4 pr4He
4-8 rcv. f l ,rOulaAu MaccuBa c yqeToM caTenruToB CocTaBJrreT oKOI|o 200'xrrar.
B crpoeHnn MaccHBa yqacrByror nopoAbr Bcex rpex Qa:. f lopo4sl nepnoii  $a:r,r pa:-
Burbl ofpaHHqeHHo. Ouu o6pa:yrcr ne6o,ruuue reJ'ra-KceHoJrHTbl av$n6o,roerrx
ra66po cpeAu fpaHrJTor,rAoB B BepxoBbrx na4u Bap,raMoBa, a raKlKe MeJrKfie uroK2 r.,
aartKu B rou(HoM 3K3oKoHTaKTe MaccuBa (6accei iu perc LLIa:ara, Tavnp). [ Iopo4sr ero-
poi i  Qa:sl pa3BfiTbt s eocroqHoii ,  ceeepHofi rz rcxuoft qacrrx Maccr4Ba. OuH rqrorercr
r{ efo 3HAOKOHTaKTaM 14 npeACTaBneHbr pa3Hoo6pa:uurrvr.r nopoAaMr.t or KBaprleBbtx
MOHUOHI,ITOB I,I  MOHUOAUOPHTOB AO ABYNONEBOIIINATOBbIX CUCHHTOB H CHCHH'r-
nop$rzpoe. ,{.rra nux xapaKrepHo o6nnue KceHoJlr.rroB nopoA nepsoil  Sarrr u 3HaqH-
TeJIbHble Ko,le6aFIlts B eoAep)I{aHu14 TeMHoUBerHbrx Mr{HepaJIoB. fpaur. lrst rpersei i
cpatsr cJranaror 66,rsu,ryro qacrb MacchBa h 14Meror 3oHaJrbHoe crpoeHue.
B qeHrpa,rsuoi l  qacri l  npeo6ra4arcr cpeAHe-, paBHoMepHo3epHr.rcrbre, peNe nopQr-
poBtiAHble ABynoneBolUflaroBbte 6uort irostte fpaHnrbt u FpaHocueHursr. BrreruHqR
oropoqKa 6o,ree ,rei ircoKparoBaq MenKo3epHucraq. Kanuesuri i  no,resoi l  unar (45-
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6-0 %) uveer neprr4roBoe crpoeHHe. o6pa:yer xax nopQupoBbre BbrAeJreHuq, raK u
6olee HlerxHe Kpt4crtllnbl, BXoAruIue B cocraB ocHoenoil Maccbr. lfuarnox,ra: (go
25'%,) - aHAe3uH-onHroKJIa3 3oHaJIbHoro crpoeHilr, 3aMeulaercr xa,tnunarov. Co-
Aep)KaHlre KBaplia HerlocrotHHo Lt Bapbr4pyer B rri l .rpoKr.rx npeAenax (15-30 %o).Tev-
HOUBerHbre MHHepzlrbr (2-5 %) npeAcraBneHu 6uorurov u auQn6onoM, cHJrbHo
n3MeHeHHbrMr.l BToptrLrHbrMr.i npoqeccauu. B nopo4ax MaccxBa uHpoKo pa:eurur Aaii_
KH rpaHxr-noprpupoe, arrJl4ToB.

3pynrlteusle KoHTaKrbt fpaHfiToB c BMeuarcqfiMri BynKaHr4raMr,t ranaupcrcoii u
yHryprcyiicrcofr ceHr MHoroqr4cJreHHbr 14 coMHeHnir ue aur:srnaror [90].

Xa-ttuuzadailcKuii uaccus (50 rcn,t2) pacflonoxeH Ha Bogopa3Aene peK XarvuuraAaii
n Hurr. A,rqarar, frpaBbrx npHroKoB p. Ky4apa. B n,raHe 3ro H3oMerpr4rrHoe rero.
Bveularculue nopoAbr - rySsr Kr.rcJroro cocraBa ravupcxofi ctsr.n.br, c KoropbrMr4
MaccuB uMeer Kpyrble nHTpy3rIBHbre KoHTaKTbr, s rcxHofi qacrr4 ocroxHeHHbre pa3-
JroMoM. MaCCr4a crolKeH o4HOO6pa^:nbrMr4 cpeAHe- u KpyrrHo3epHilcrbrMH ABynone-
Bo[InaroBblMu 6Horilroautttu leiixorpaHVTaMrA c reMHbrM AbrMqarbrM reapqerr.r (nao-
pHoH-r-paHuru). KanHeaurti noreeofi runar B Hr.{x cyulecrBeHHo npeo6taraer ual
rlJlarr'roKJla3oM, coAeplKaHre flocneAHero o6urquo He npeBbtuaer 8-10 %,. Buorura
HeMHOfO (Oxolo 1-3 %), oH BcTpeqaercq coBMecrHo c pyAHbrM n c$eHona.
B:H4orcoHrarcronofr :oue (nepnue AecqrK14 uerpon) 3epHr4crocrb 3aMerHo yMeHbrua-
ercq Bnrorb Ao notBJIeHI4t rpaHl4T-nop$npoe. l lpucyrcloyror KceHoJlr4Tbr oporoBr4-
KoBaHHblx BMeulaloil{nx nopoA, B BocrorrHoM gHAoKoHTaKTe - ra66pougon nepeoii
(la:ul. B rpaHHTax 3HAoKoIITar(Ta yBenr.irr4Baerct KoJrrzqecrBo nJrafnoKJra3a, xarHeasrii
no,reeoi.i runaT npHo6peraer MnKpoKnuHoByro peuerKy, qefo ue ua6,rrc4aercr B LieH-
rpa,rrHoii qacrr,r Maccr.Joa. Bveularculrze e$dry:lnBbr opofoBr.rKoBaHbr. Xuluusre npo-
H3BOAHbte - Aaiircu rpanr.rr-nop$upoB, MenKO3epHr4CTbrx rpaHnroB h arryroB - no
cocraBy il crpyKrypHo-TeKcrypHbrHl oco6eHsocrqN.r 6rr4srcr4 x rcpaenoi.r $aqun Maccr..rBa.

HhxHqq Bo3pacrHar rpaHliqa nopoA MaccHBa onpeAenrercq l lpopL,rBaHneM r.rMH
ByJlKaHoreHHstx o6pa:oeaHui;i rauupcrcoii ceuru, BepxHrr - HaruqileM MopHoLroBblx
rpaH14ToB B faJIbKe KoHrnoMeparoB LrepHorposcrcoi.t cBt rbr cpeAHero-BepxHefo
rpnaca [  06.  9] .

Kax yxe orMeria!'tocb BbrIrIe, qacrb Maccnnoe 6uuypcxofo KoMfrJreKca HMeer He-
cKonbKo ttHoi;l cocras. K tiuu orHoctrct MacutBbl Capairacxzii u MypoulrucxHii, clo-
)l{eHHble npelIMyuIecTBeHHO UleJ'rOqHOnoneBotltnaToBbrM14 KBapqeBbtM[.t cueHtrTaMT,
orHeceHHbtMr.r npeAuecrBeHHrKaMn [90, 107] h aBropaM14 3anr,rcKr4 rco nropoii Qa:e
KoMrlJrleKca. CHeunrul cpeAHe- Lr KpyfiHo3epHucrbre 6norur-au$h6o,rosure " *"ipo-
rHroeoil rercrypoii. XaparcrepHoil oco6eHHocrbro r4x serrercr 3oHiurbHar oopuiou
noJ'reBbrx [rnaroB: cepar B rreHrpe H po3oBar no neprzQepuu. cocroqr sa]0_90 ok nz
MHKpOneprr.rra, npeHMyurecrBeHHo 6er creAos Mr..rKpoKnr.rHorofi peuerrcH, r{Bapua
(5-15 ok), 6norna r.r au$u6ona (10-l 5 ok). trnaruoKJra3 r4cKrrrcqr,rrerbHo peAoK.
L4uorna orMettatorct eAHHfirrHbre 3epHa MoHoKrl4HHoro rrHpoKceHa. Keapuesrie cue-
HI{Tbl HMelor LIerKfle 3pynrHBHbte KoHTaKTbr c BMeqarcL(nprH 6araluran,'Ir.r yurypr<yr.i-
crcoi4 ceatul t ' l  f lpopbtBarorct MerKo-cpeAHe3epHrlcrbrM14 Mopr4oHoBbrM14 fpaHuraMfi
(caparr,rcrcr.ri i  naaccrze) rperseii Qaru 6nvypcKoro KoMrrJrexca Ii07, g0]. f locre4HHe rro
cocraBy aHarorr4rrHbr nopoAaM Xuuurlra4ail_cKoro MaccuBa.

Aualtl: xHMI4qecKHX cocraBoB nopoA 3Ta,'roHHbrx Maccr4BoB rroKa3brBaer, qro Bce
oHu yMepeHHo-rleJrorrHbre n o6pa:yror e4uHuri; i $opnraquouuaid�,t ptg: vouqora66po_
xeapuenstfi MoHLIoHUT-yMepcHHo-u{e,ro.rHoii AByrroneBoutnaroesrfr rpaHilT 1ner.irco-
rpaHur). f lopo4r'r BblcoKo- IJ BecbMa BbrcoKoFJ.rHHo3eMncrbre, KaJrueBo-Harpueeoii
cepilu c npnMepHo paBHbrM COOTHO[reHneM Kil l lr. lr t4 HarpL,ts Ha fpaHHTHOM ypOBHe.
[1pn :rou B fpaHHrax ceeepo- u loxruo-BuqypcKoro Maccr.rBoB qy.r.b Bbrrr]e coAep-
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xaHue Harpvfl ,  o Taltupcrcou n XaHrHnraAaiicrcov - KaJrL{r. LI{e:rovuonoJleBo[lna-
ToBbte KBaprleBbre cl leHurbr Capavcroro u MypouuncKofo MaccHBoB orruqarorcq
6o,qee surcorcofi  o6u1efi  ulenoqHocrbro, Aocrufarcqei i  l l -12 o,4, (npornn 9-9,5,/o),
u npu6luxarcTcr no 3ToMy napaMerpy K uleJrortHbrM rropoAaM paHHerpnacoBoro Ky-
sa,rei; icrcoro KoMnJreKca. Elu:rcue cyMMapHbre coAep)r(aHHr peAKo3eMenbHbrx 3reMeH-
roe i l  ocooeHHocrr.r r4x pacnpeAeJreHHfl B ra66po, MoHuoHr4Tax u rpaHuroHAax cBr4Ae-
TenbcrBytor, qro Bce oHI,r tBJrrrorcr rrpou3BoAHbrMr4 oAHoro 6alarbroeoro pacnJ.laBa,
o6naAaBuero noBbrIUeHI'Ioi i  qerouHocrbro, BbrcoKr,rMH KoHrleHTparruqM14 JrerKr,rx JraH-
TaHOT4AOB tr Hr43KtiM HaLriLlbHbrM orHorreHileM u3orofroB crpoHrlr.rr (0,70469). 3arco-
HoMepHoe r43MeHeHr.re xr.{Mr43Ma nopoA cBfl3aHo c 4uQQepeuquaquei; i  u Qparcqnouu-
poBaHr.reM r,tcxoAHoro pacnnaBa e va,ror,ry6r4HHbrx ycnoB14rx, c o6pa:osaunevr
npoMe)t(yrotIFloro MonuoHr4ToBoro r i  3aKJrroqr4TelbHoro rpaHHTHoro 4Htp$epeHrlr.raroe
[3]. CpanueHile cpeAHLJX cocraBoB r.r ocHoBHbrx rrerpoxr4Mr4rrecKux H reoxuMuriecKrlx
xapaKTepl4cTHK nopoA KOM[JIeKCa [OKa3brBaeT noJ.rHoe cxoAcTBo hx c BynKaHHTaMU
yHrypxyi icrcor, u ravupcrcoi. i  ceur. B,rusrcui i  Bo3pacr ernx o6pa:osa:Huit L,r npnypo-
rreHHocrb K oAHr.rM H TeM x(e CTpyKrypaM xapaKrepu3yror r4x KaK KoMarMararl25,69,
89, 8, l3].  @oprr. lrapoBaHI4e HX cBt3brBarcr c [pol leccaMr4 BHyrpr4KoHTr.rHeHraJrbHoro
pl lQroreue:a, f lpofl  BLtBlxerocfl  B o6crauoeKe aKrneHofr KoHTr4HeHTa,rsHofi orcpal lHr,r
an4uiicroro ntna f4, l '7 ,  l3l .

Maccfiesr 6uuypcrcoro KoMrneKca xapaKrepfi3yrorcr cra6o4nQ$epeHrlupo-
BaHHblM orpl4l larenbHbtM MafHr.rrHbrM froJreM 14HTeHcr4BHocrbro 50-200 HTl.
C rpatruravu rperucl l  $asrr qacro coBMeularcTcq rpaBr4Taqr4oHllble MuHHMyMbl
(XavuHra4aticrcni i  naccue). f l rorHocrb rropoA KoMfrJreKca role6,rercs or 2,83 r/wr s
ra66po Ao 2,50 r/cM'' e rpaHr.rror.rAax.

l-panurou4sl 6nuypcxoro KoMlreKca r{MercT 3pyfrrr.rBHbre KoHTaKTbr c HH)KHe-
(25) u BepxHenepMcKHM14 (12, 18) syrrcanoreHHbrMH o6pa:onar-rr.rf lMr1 L1 npopbl-
Balorct ulenoqHbtMti cueHI.ITaMr,r xyua,rei lcrcofo KoMnJleKca paHHero rpLraca. Pa4lro-
,roruqecrui i  Bo3pacr rpaHHToB Eravypcxofi  rpynnbr Maccr4BoB B npeAenax 235-�
255 Hrnu , re r  (K-Ar )  u  245-210 MJrH J rer  (u -Th-Pb) ,  c  uan6oree BepoqrHbrMu no
cyMMe AaHHbrx  3HaqeHr . t lMr . l  250+20 MJrH J rer  [5 ] ,  cooreerc rByrour r lMu nor4ge i . i
I ] IepMU.

C o6parosaHutMU 6u. typcrcoro  KoMnreKca,  npenMyu lecrBeHHo c  e ro  3aKr ror rH-
rersHoii  n<u,ruHoi; i  nop$upoeofi  $alp.ref i  14 norrMr.r MeracoMarHros (rpei i :eHbr, ap-
rr4nn H 3r.rrbr),  Ha repp r4To pt4v nvcra cBr3aH br uol u64eH oeoe opyAe He H 14e KBap UeBO-
)Kr' tJIbHOfO 14 rrrroKBepKoBofo rr. tnoB, a raKlKe nporBJreHur voln6geH-rueAHoflop-
q)f ipoBofo Tr4na.

PAHH ETPI4ACOBbI E I,{HTPY3I,{BHbIE 06PA3O B AHTIfl

Kyuareiicrclrii ronrnreKc ule!'roqHbrx rpaHrrroB-crreHuTon (Eq(T1k) roA Ha-
3BaHHeM vHTpy3uv ulenoqHbtx flopoA BnepBbre BbrAeJ]eH u onr4caH fI. 14. HaneroeulNl
[34] a 6acceiiHe p. Mar. Kyuaneri. KonnreKc cJro)KeH r4cKJrrorri lreJlbHo ureroqHblMrl
KBaplleBblMtl cHeHHTaMI,t, rpaHocueHuTaMH H rpaHrlranalr. MaccuBbr rrlenoqHbrx nopoA
HMeror o4uosa:uoe crpoeHhe. @opn,la Maccr.tBoB JraKKonuroo6pa:uar c qerKilMH KOH-
TaKTaMH' pa3Mepbl  OT HeCKoJ' lbKuX AectTKOB AO I IepBblX COTOH KBaApaTHbtx KHJTOM9T-
poe. laiixoeute o6pasoeaHtit pacnpocrpaHeHbr He3HaqurerbHo, npeAcraBreHbr uI e -
r o {f H br M H K B ap q e B br M td c 14 e H vr av n (Eq..Q, c e Jl b B c 6 e p r 14 r a M tr (E€),
r p o p y  A V r a u  u  ( E y ) ,  M  1 4 K p o r p a H  1 4 r a M n  ( ' n y )  v  r p a H u r _ n o p O r { p u r  u
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(yn). B pafroue l43BecrHbr ABa AoBonbHo KpynHbrx Maccr4Ba: Ma,roryuarefrcrcuil ra Bo-
porr-l4Ha'le. Onu Hall6oJlee noJrHo r.r3yqeHbr 14 sBJ'rrrorcr runovopQHlrMr.r Anr KyHa-
leiicrcoro KoMnJ'reKca.

McurctrcyuaLrcitcrcui uaccuc pacnono)KeH e 6acceiiHax peK Man. Kyna,reii, Eepe-
3oBKa H Jlorourua. IIo rpopve MaccuB npeAcraBnrer co6oii JlaKKoJlr.r '1, cJlerKa BbtuHy-
rutit e cenepo-BocrottHoM HanpaBneHr4n, c KpyrbtMr.r, noqrr4 BepruKiLnbHbtMLt KoHTaK-
TaMil. Bepruxa,rrHar MoulHocrb MaccHBa noprAKa 1,5 rv, rrnouraAr, 120 xv2.
BHyrpeHHee crpoeHLIe Macct'rBa orHocr4TeJrbHo npocroe. Ou c,roxeu cBerJ'ro- 14 rony-
6oearo-ceprrun cpeAHe- r.r KpyrrHo3epHr.rcrbrMLr 3rr.rpr.rH-Kararlopl.rronsrrrau KBap-
ueBbrM14 cr4eHr4TaMr.r, cocrorulrMH 143 KpynHblx (1-3 cv) 30HanbHbrx KpucrannoB
Na-opror,ra3-rreprrira (9-?%), Me)KAy KoropbrMH pac[onox(eHbr yfnoBarbre 3epHa
reMHofo KBapqa (3-5 %), ulenoqHbre reMHorrBerbt (3 %) 14 ,rrrbMeHr.rr u 3].
B neput|lepHfiHoi't qacru MaccnBa oH14 cMeHrrorcr rpaHhraM14 1.1 r'paHoofieHr{TaMr.r
(KBapua ao l0-l l ozol. o6pazyou-lnM14 MenKo3epHr.lcrylo lHAor(oHrar{roByro rJrauurc
unpnHoi.r Ao HecKoJ'lbKr{x cor MerpoB. crpyxrypa rpaHuroB nopQnponr.l4Har c or-
AeJIbHblM14 KpynHbtM14 Kpr.{crannaMH Ka-flr4eBbrx fioJreBbrx [rnaroB. B y:r<oii (20-40 n,,I)
n pH KoHTaKToeoi4 noroce UeJlotr H bte reM HoUBerbr B HI4x 3aMeualorcq o6ul rcHoeeu uoti
poroeoii o6vaHxofr r.r 6uornrov, oproKna3 - Mr.rKpoKnuHoM, yBeJluLlHBae'r.cr ooAep-
x{aHI4e KBapUa u cQena. B cenepnoii u eoctoqHoi;i 3HAoKoHTaKToBbrx Lracux MaccuBa
oHrr f lepenorHeHbr KceHoJrr4TaMr4 6aga,ruroe yuryprcyfrcxofi cenrur. cpeAn AaeK HaH-
60lee qacro Bcrpeqarorcq MenKo3epH14crbre ulenoqHbre KBapLIeBbre cueHUTbr, pe)r(e -
ce,rssc6eprltrbl, fpopyAurbr, MeJIKo3epHHcrr,re ABynoneBotrltnaroBr,re rpaHr.lrbr r,r MHK-
pofpaHHrbr .

BpteularcuinMt't nopoAaMu Ha 3ailaAe MacudBa rBJrrrorcr BynKaHr.rrbr ravnpcr<oii
(13), ua BocroKe - ynryprcyilcrcoii cer4r (14), ua rpaHurbr 6nuypcrcoro, A)Krj-
ALIHcKoro rz ra66poH4u ttouocroiicKoro KoMnJrexcoe. KoHraKTbr, KaK npaBHno, pe3-
KI4e, orLIerJIt 'tBbte, conpoBolrAarcTcr MHoforr4cJ'reHHbrM14 ano(turavtr [89, 7, l3].
3rc:oxourarcToBbre r.r3MeHeHr4r BMeularcuux nopoA BecbMa He3Haqr.rrerbHrre. oHra
Bbrpa3l.{nHcb B oporoBl4KoBaIIVu L1 cnaooM oKBapUeBaHr4H B 3oHe utupuuoi;i HecKoJlbKo
AecrrKoB caHTuMerpoe. B ceeepHofi qacru nopoAbl Maccr4Ba flepeKpbrrbr rpaxu6a-
3iL[ braM H xll,rorccrcoii cBtlrbt.

Maccua Bopomu-I4uque Haxolt4rcq s 6accefiHe p. trJapa-fopxoH, JreBoro npr.rroKa
p. Buvypa. Ha:eautde npot4cxoAllr or ropbr Boporrl-l4Ha.re. Maccnts i lMeer oBZUtbHylo
Oopvy r'r BbrrqHyr c BocroKa Ha 3anaA ua 6 rcpr trpx rxrlpnHe 2-2,5 rcv. Bveularourne
nopoAbl - :Qrpy:uebt raMupcKoii cenrur u KBapueBbre MoHuoHlrrbr 6uuypcxoro rcor,r-
nreKca. B qeurpa,rsuoti qacru Macu4Ba pa3Br4rbr cpeAHe- 14 KpyfrHo3epHucrbre Mrco-
KpacHbre H TeMHo-Cepbre 3fHpr.lH-3KKepMaHtir-ap(tae4couuroBbre fpaHurbr 14 fpaHo-
c14eHurbl, cpeAtl KoTopblx MecTaMH coxpaHunucb ocTaTKil ByJrKaHOfeHHbrx tlopoA
KpoBnh. .{nr rcpaeaoil r}aquH ruupnuoil 0,5-1,0 ru xaparcrepHbr nocrereHHbre rrepe-
xoAbr or cpeAHe-, KpynHo3epHhcrbrx K MerKo- fi cpeAHe3epHHcrbrM pa3HocrflM t{ Ha-
ruque nopQnpoeurx crpyKryp. orcpacrca nopoA craHoBHrcr 6o,ree ceer,'roii, po:oearoii
nru cepoil. !,ra naaccuoa B ueJ'roM xapaKTepHo npeo6:ra4aHue B cocraBe nopoA MHK-
poflepr]rroBbrx noJreBbrx tl l f laroB (70-90 ?(,), uuzxve coAep)KaHr4r reMHorlBerHbrx
MHHepaJroB (1-3, peAKo Ao 6 %) u orcyrarBile nnarhoKna3on, 6o,ree ocHoBHbrx, rreM
a,rr6r.rr. Co4epNaur.re KBaprla rcore6,rercs or 6 Ao 30 %r,. EruwJqHbre 4aiirH npe4-
craBreHbl rpauur-noptfrvpaML't H lpuyporreHsr x cy6uuporuoii rercrouuqecrcoll 3oue B
rcxnoil qacrn MaccuBa.

B ceaepuoii qacril MaccuBa ycraHoBneH 3pynrnBHsrii r<oHrarcr uleJrorrHbrx rropoA c
KBaprreBblMr.l MoHrloHnraMu 6r.ruypcxoro KoMrrreKca [88]. 3x:orcoHraKroBbre eo:Aeii-
crBlrt Bo BMeularculux nopoAax He flpoflBneHbr, Ho orMeqa]orcr ano$usu uleJlorrHbrx
rpaH uroB. K)xu u ir Kor rrar{T Maccu Ba rcKrou Lr.recrcr4 fi .
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B 6acceiiHax peuerc Ea4ueHa, Ta,,raHcKas, BepxoBbflx naAu Kunyvar HMeercr He-
cKoJlbKo MeJ.rKhx [tToKoB rrnou]aAbrc lepBbre KBaApaTHbre KuJroMeTpbr, cno)KeHHblx
ule,'rorrHr,rMH 3u.rpr4HoBbrMu (uuor4a c ap$ae4cour4roM 14 prl6ercr.rrov) rpaHuraMu, no
cocraBy H BHeru HeMy o6,'r r.r rcy aHaJlof r..lri H br M 14 nopoAaM Macu4 Ba Boporn-l4 uaue.

IlelovHure fpaHuronAbr r<yHa,reiicroro KoMrrJreKca o6ra4arcr oqeHb BbrcoKoil
o6ureii uenoqHocrbro, Aocrr4ralouleil l3 25 s cveuurax u 1l 96 e rpauurax, n BecbMa
BbrcoKoti fnilHo3eMr4crocrblo. f lo nerpoxrzMuqecKr,rM noKa3areJltM oHr4 orHocrrcr K
nopoAaM ulenoqHoro prAa, HacbrrrleHHbrM KBapueM (HopArt,taprcurbr-ulenolrHbre fpa-
Hurur) c flBHo Bbrpa)KeHHoii HarpueBoii cnerlnzlrrr43auuefr. KoaSQilLlHeHr arflanrHocrrz
rco,re6rercq or 0,66 Ao 0,80. B rqero,rHrrx nopoAax noBbrueHbr KoHrleHrpa(H14 peA-
Ko3eMeJrbHbrx 3J.reMeHroB (14'7-623 r/r), Nb, Ga, Rb u $ropa, Hr43KHe KoHueHrpaur.r14
Ca, Ba, Sr u qerrco BbrpaxeH eaponlressrii Mr4Hr4MyM. IIo oco6euuocrrM xliMr4qecKoro
cocraBa oun 6ru:xu K rpaHr4TaM A-runa [17]. CrauoareHue Maccr4BoB npoucxoAnno
e rHna6uccanbHbrx ycnoBLtflx Ha rly6nue, He npeBbrrxalou{eil HecKo,.rbKHX KH,.roMer-
poB, npu reMneparype Kpucrirnnrdsauuu 700-900'C [7]. l4cxogusrM rBJrr, 'rcr cHeHil-
roesrii pac[naB, o6pa:oeaeruvtitcs s pe3ynbrare cMerueHur rcuc,roii r<opoaoi;i u MaH-
rnr.isoil 6a:arurosoii MarM, c yqacrreM rly6nuHsrx $rop- n qenoqecoAep)Kaulr4x

$nrolr4on [17, l3]. U-le,ro.ruure fpaHHror4Abr KyHanei;icKoro KoMnJleKca 3aBepuarcr

Qopur.rpoaauue fl o3AHerraleo:ofi crcoro CeleHrn Ho-Burnucrcofo ByJ'rKaHo-nJ'ryroH H-
qecKofo norca. OHu rqrorercT K 3oHaM rly6uHHurx pa3noMoB r.r conpflxeHbr c oqa-
faM u nepMcKor-o ByJr KaHo-nlryToH H qecKofo Maf MaTr43Ma.

MaccH sut t<yHa,rei;icroro KoM nreKca coBMeularorcs co cla6ol,r HTeHcil BH br M noJ.ro-
) I (HTeJ' lbHt lM, pelKe OTp14UaTenbHblM MaTHUTHbIM nOJIeM H I lOKiLnbHblMI4 rpaBHTal l l . IOH-

Hb tM t4  M l lH t4MyMaM14 .

Cor,qacHo AaHHbrM paAuonofurJ, Bo3pacr nopo/l Malorcyua,reilcxoro MaccuBa
(narH rer) :  K-Ar -  225-245 [15] ,  Rb-Sr -  233 *  5 [39] ;  Macci lBa Boporu- [4Have -

K-Ar-  245+24 [89] .  CyqeroM reoJ.rof r4qecKr4x AaHHbrx,  uan6o,ree BepoqrHbrM
npeAcraBnqercfl paHHerpHacoebrii Bo3pacr xyua.neilcxoro KoMrreKca.

PanHen.re"roBr,re urAporepMaJrbHbre o6pa:onanuq (qKr) pa3Br4Tbr He3Haqr4TeJrb-
no. f lpocrpaHcrBeHHo oHu rqroreror K 3oHe coqreHeHr4s 3araucxoro fpaHriro-
rHeiicoeoro Kynona c Xunox-t{nxoiicrcoii genpeccuefi ru6o rc KpaeBbrM pa3noMaM
BHy'fpr4BrraAr.rHHbrx BbrcrynoB Qyu4aveura. i lpe4cran,reHbr npox(HJtKaMu u )Kt4raMu
KBaprleBoro ra xeapu-Q,rroopl.rroBoro (qf; cocrana. Mou,luocru xul rcole6rercfl or
H14reBI4AHbtx Ao 0,3-0,5 n,{. 14sorAa ouu o6pa:yrcT npo)rfl4JrKoBbre 30Hbt utnpnuoli
1,0-1,5 rr, l. f lporrrrceHHocrb )KnJr cocraBnqer o6rrquo AectrKu, [po)r(HnKoBbrx 3oH -
nepBble corH 14 Merpoe. XaparcrepHoi;i oco6euuocrbro )KilJrbHbrx o6pa:oeaH u fi r Brfl er-
ct xaJIl leAoHoeu4Htri i Hl.r3KoreMrreparypHurfr KBapu Maccuauoii, no,rocqaroil r.rrr.r
6percuuenugHoii rercrypu. I4HorAa oH coAepx(ilr roHKyro BKparneHHocrs cyls$u-
AoB - farreHHTa, flupura, xanbKofl4pr.tra, c$alepura, volu64eHVTa, a raK)Ke caMo-
poAHoro cepe6pa u 3oJ'rora. {D,rrcopuT npltcyrcrByer He BcerAa, KorruqecrBo ero Ko-
,re6,'rercq or eAuHt4rrHbtx 3epeH rc 40 %n.

Krapqenue xnnbr ceKyr rpaxu6a:a,rsrbr xr{JloKcKoii H rcosrloMeparbr rvryproi;i-
cxoil cefir HI4)I(Hero rrae,ra [35] u ttpr4cyrcrByror B raJrbKe Bbtu]eJrex(aulnx Hr.1)KHeMe-
,'roBbrx or,roxesnii y6yrcyncrcoii cBnrbr 1941. C paHHeMenoBbrMH ntAporepMzulbHbrM14
o6pa:oeantlrMt' l cBt3aHbr flpoflBneHur Qnrooprara x roHKoAlicr]epcHoro 3orora 6areir-
CKOfO TI4TIA.

NAJT EOf EHOBbI E T{HTPY3I4 BHbIE OEPA3OBAHI,If l

Ee,ro:epcrcuii rconrn,rercc rpaxrrAoreprrosrrii (tBfb) BnepBbre BbrAeneH
14. B. Be,roalrrra [5] n Boproilcxofr ela4uHe. B AaHuona pafioHe nopoAbr KoMnJreKca
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ycraHoBneHbr B npeAenax Xurorc-Llurcoiicrcofi 4enpecchil, rAe our o6pa:yror 4aiixr.r H
JIaKKorr.rrbr cpeAu fiopoA ryu{Hoo3epcrcoil cepnu H14)r(Hefo vena [89, 94].

Jlaxrcolnrut KoHTpacrHo Bbrpa)KeHbr n pe,rue$e KynonoBHAHbrMH Bo3Bbrri leHHo-
crqMl.l eulcorori Ao 80-100 M e ceBepHoM Kpbrne Oruuo-Klro.reBcKoii MyJrbAbr H Ha
npaeo6epexse p. Xurox, HanpornB ycrbr p. Buuypa. <Dopnaa r4x oKpyrnar, 6,tf igrcaq x
L.r3oMerprdqecrcoii. Pa:uepsl or I x 1 Ao 2 x 3 wv. C,lorxeusl o4Hoo6pa:nbrM14 qepHbt-
Mr4 rpaxuAonepnraMu BapuoJu4roBoir crpymypur. Ocuosuas Macca cocronr (%): u.t
3epeH MoHoKrIHHHoro nlrpoKceHa (20-40), oJ'rr4BnHa (15-20), nran4oxrra3a (50) n
pyAHoro MilHepana (1-2), uHorAa e He6oruruoM KoJ.il.rLrecTBe [pr4cyrcrByer creKno.
Crpyrcrypa Mr.tKpoJrr4ToBar, rrr4JroraKcuroBar, Mr.rKpolonepilToBar. Brcpan.neuHr.txr.r
Bcrpeqarorcr peAKo, B cpeAHeM coAep)fiaHr4e HX cocraBJlrer 5-10 o% o6reva nopo-
gsl. [ lpe4craBJleHbr oJu.rBHHoM, nrlpoKceHoM H flJrarrloKJla:ov. Bropu.rHbte MLrHepa-rrbr:
r AAr4Hr ct4T 1 f HApoo KHcl br )Ker e3a, xap6o u ar, rr4Apocn lo4br.

Hapr4y c orHocHTeJIbHo KpynHbrMu JraKKoJrr4Too6pa3HbrMH TeJraMu orMeqarorcfl H
HeMHorotl l4CJIeHHble Aai;ixu Toro xe cocTaBa. Oult acrpeuarcTcr [per4MyrIecTBeHHo B
noporax rlyHganaeura B ceBepHoM o6palr,reuuu Aerrpeccr414. Mouluocrt AaeK He npe-
Bbruaer nepBbre .qecflTKr.r, rrport)KeHHocrb Ao 100 v.

flo nerpoxHMttt4 nopoAbr KoMnneKca orHocrrcr K H143KoKpeMHe3eMLrcrbrM
(Si02 - 44 o%) oluzuHoBbrM TpaxuAoneplrran,t (6a:aunrau) un:rcorJr14Ho3eMr{crurv (al
0,6), eurcoxornraHucrbrM (cpeguee 2,64 %) KaJrr4eBo-Harpraeaoil cepnu. 3ro runuq-
Hbre BHyrpr4nrr.rrHbre o6pa:oeaHnr. f ly6r.tra $opvnpoeaurzr cy6r.rurpy:uii 6e,ro:ep-
CKOI-O KOMnr ' leKCa He3Haql4TeIIbHa H OI] IpeAenteT0t H9CKOJ' IbKt ' lMl ' l  COTH!MII  uerpOe [5] .

B reo$n:r luecKux noJrrx rpaxi lAonepr i rbr  He nporBreHbr n3-3a Marbrx pa3MepoB
TEJI,

Pa4uo,rornuecxuil (K-Ar) no:pacr nopoA 6ero:epcxoro KoMnJreKca cocraB,rrer
4 l  +2.0 u33,6 + 0,8 Hr lu ner  [2] ,  no3roMy Aarr4pyrorcr  nareoreHoM.

Bslcotote AeKoparr4BHbre KaqecrBa 14 npolrHocrHsre csoiicrsa rpaxr{AonepHToB no-
3BoJrttor i lcnoJtb3oBarb i lx B Kaqecrge o6,'tt iuoaoqHofo cbtDbt.
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TEKTOHIIKA

Paccltarpltnaeurtil pailoH rnrrercfl qacrbro Ileurpa,ruHoa3rJarcKoro cK,'r34t121glo
norca (l{ACfl) 6aiira-iulA rr KaJleAoHt4A, crpyKrypa Koroporo 6sr,qa cyulecrBeHHo
nepepa6oraHa B no3AHeM rrareo3oe-Me3o3oe npoUeccaMr,r BHyTpt4rrnr4THofo MarMa-
ru3Ma u pnSroreHe:a [8, 4,47) u r.tMeer crroxHoe 6,roxoeoe crpoeHlre. 34ecs nu4e-
,'rrercr nrrb crpyKTypHbrx sraxefi: 6ailrcatacxuit, KareAoHcKr.ri i , repquucrcnii, ueto-
soiicxHi.i n railuo:oiicrcnii.

Comacuo cxeMe reKroHxqecKofo pafioHnponauus 3a6aitrcarsq B. f. Ee,ruqeurco
14,201, x Han6oree ApeBHuM crpyKrypHbrM o6pa3oBaHurv paiioHa oruocurcr E,pan-
HuHcrni.i ocrpoBoAy)Krlrril reppeiiu xa,re4oucxofr cKnaAqaroil roHsr I_{ACfl, $parueH-
rbr Koropolo coxpaHunr{cb Ha rrJrou{aAu B [peAenax KpynHbrx 3araucroro n KyAa-
pr.rHcKofo noAHrTl.l i .

Baiirca.lrcrclrii crpyrcrypuuii rrax [peAcraBneH verauopQuraMU KoMrrJleKca
ocHoBaHur (KOR?) * Epaeur.rHcKoro ocrpoBo4y)KHoro reppeilua rca-ne4ouu4. Onu
o6pa:yror 3a:auctroe s(uoo1pasHoe nodunmue - KpynHyro (100 x 20 xu) aHrHKJlrd-
HanbHyro crpyKrypy ceBepo-BocTor{Horo npocrr.JpaHHr, nropQo,roruqecKu coBnaAa}o-
ulylo c oAHoHMel{Hbttu xpeorou H cno)KeHHylo fHeicaMil, KpHcrulJIJIocrraHrlaMt{, aM-
rlu6oruraun MullrxaHcKofo n rueiico-rpaHuraMlr 3araHcKofo KoMnJreKcoB pu$ea. Ha
HccneAyeMoii reppuropltn HaxoAtrrcfl He3HaqnreJrbHar .racru grofr crpyKrypbr, a
66,ruri laq pac[onoxeHa K ceBepy Ha nnou{aAr4 coceAHero J]trcra. CospeveHuar crpyK-
rypa rronHrrHr r.lMeer orqerrrhBo Bbrpa)r{eHHyto aproo6paruyro (ropvy. rloarlsOon-
BaeMyto B rleHTpilnbHbrx qacrqx 3reMeHTaMH rHe[conu4uocru H craHueBarocrn pH-
Qei;icrcux o6pa:onaHui.l, a B KpaeBblx qacrtx - nonorottaAarcu]r4Mtr 30HaMH
Mr.rJroHr4ToB, Koropbre pa3BuBarorcq KaK no nopoAaM rfyHgaveura, TaK H no ar|$y:u-
BaM KzlneAoHcKoro qexna. f lo lanultu HHTep[peraqHr.{ MafHr4THbrx aHoMzlnHii, 3ra
crpyKTypa He uMeer rcopneii u npeAcraBnqer co6oii n14H3oBr4AHyro nnacrr.lHy ronu{u-
Hoii Ao 3 rcu, no,roro norpy)Karouyloct Ha Foro-Bocrox [42]. CyAr no HaJrr{ru{lo l.tH-
TeHCHBHbIX fpaBl4MeTpl.{qecKl4x MaKcl.rMyMOB, ee noAcTHJratoT nJroTHbre nopoAbr oc-
HOBHOfO COCTaBa.

B qeurparssoi i  qacru noAHtrr.rr,  BAonb ceBepHofi rpaHuqbr nnoula/ ' In JrHcra, Ha
floBepxHocrb BblBeAeHbl rHelco-rpaHuTbr 3afaHcKofo rrHTpy3r.rBHoFo KoMnreKca.
C nlreularculnun ruei icaMu oHr4 cBr3aHbl rrocreneHHbrMu [epexoAaMh qepe3 3oHbl
HH'beKqHoHHt'tx rHeiicos u MLifMaruroB, pexe HMeror aeKyur4e KoHTaKTbr. Meranaop-
rfuvecrore o6pa:oeauul pa3BHrbl B ocHoBHoM e nepu$epr.rqecKr..rx qacrf lx. ,4nr ur.rx
xapaKrepHo rroJrofoe ( 1 0-30") [aAeHtre rHefi  coauluocrn 14 craH ueBarocrr,r,  xopotxo
cofnacyrorueeca c o6uleii crpyrcrypofi rroAHrrHr. B nopogax ycraHoBneHa c,ro)r(Hat

* 
lgcct' H ranee I] Kpyun rx cxo6rax yKa3aH cHMnoJr orpyr(ryprror'o 3TalKa u rrpyoa ua reKrorrHrrc-

cKoi i  cxoMe.
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cr4creMa cKnaAoK c aM[nr4ryAoft or nepnsrx caHrr4MerpoB Ao 35-40 M, cpeAu Koro-
pbrx orMeqarorct nexaque ri30KJrHHrlrrbHbre H Q,rerccypoo6pa3Hbre. IIJapHrapsr cKnaAoK
opHeHrr.rpoBaHbr B ceBepo-BocroqHoM (40") u ceBepo-3araAHou (325") HanpaBJleHHrx
n,ru o6paayror por.i MexAy 3Tr.rMr4 HarrpaBneHuqNar{. Te i l Apyrne B nJraHe acHMMer-
pr4rrHbr, Ho oceBbre floBepxHocru cKnaAoK ceBepo-BocroqHoi;i opHeHTHpoBKu 3anpo-
Kr,rHyrbr Ha roro-3anaA, a ceBepo-3aflaAHofi - noJ]oro norpyr(arorcfl Ha ceBepo- H
Ioro-BocroK. O6a uanpaureHur, no MHeHr.rrc E. B. Cx,rrpoBa [42], feHernqecKr.l cBr-
3aHbt MelKAy co6ofi. Pa3lu.tue opueHTlrpoBxu o6bqcHrercn ugrn6auHeM nepBl.lqHo
optieHTr.rpoBaHHbrx cKnaAoK ceBepo-BocTor{Hofo HaflpaBneHr4r Ao ceBepo-3anaAHofo B
I-Ipouecce HepaBHoMepHofo TeKToHr4qecKofo AB[)KeHr.rq Beu{ecTBa no 3oHaM cKoJIb-
xeHuq.

Ka,regoncrcuii crpyr<rypHuii arax B rrpeAenax Epaeuuuutoro reppeiiua npe4-
craBJreH ByJrKaHofeHHbrMLr o6pa:oeaHunur.t Karaeecrcoii cBurbr BeHAa ocrpoBo-
AylKHoro runa (!V?). Ha 3araucrcou earoo6parHoM noAHflrr4H r4x BbrxoAbr coxpaHu-
J lHcb B BuAe y3Kux Sparrveuroe B TeKToH14qecK14x noKpoBax B xpaeaoi i , lacru
noAHrrnr. Bce nopo4ur Hcnbrrarn Ar,rHaMoMeravopQu:u s pT-yctoeurx 3ereHo-
c,raHqeaoii rpaquu. Hau6olee BblcoKar creneHb npeo6pa:oaaHur nopoA orMeqaerct
Ha KoFITaKTe c rueticavu MaJrxaHcKofo uerauopQuqecKoro KoMftJleKca. Crc.1a4q312"
crpyKTypa cBnrbr He ycraHoBneHa, xorr, no eceii BeporrHocru, oHa HMe,ra Mecro.
B coxpaurzeuraxcr dlparnaesrax o6urqull MoHoKJr14HarbHbre raAeHlrr nopoA B K))KHbrx
pyv6ax, oclo)KHeHH bre n,rofi qarocrsro u roQpnpoexofi .

Ha KyAapr,rncxon r,rsr6oBoM noAHrrr,ru, pacrolro)KeHHoM s roxHoii npnrpauuvHoil
c MoHrolo-OxorcKI,rM cKJraAqarbrM norcoM uacru EpaeHnHcKoro reppeiiHa, coBMecrHo
c BynKaHoreHHbrMu o6paroeaHulM14 KaraeBcKoil cenrbr rxlrpoKo pa3Bnrbr paHHenaJe-
osoiicKlae ra66pott4ur voHocroiricxoro H rpaHr4Tor4Abr Ax<r4A14HcKoro KoMnreKcoB
(APZ1), o6re4uuleubre B oAHy ocrpoBoAyxHyro accoquaqnro [0, 4]. Karaeecrcar
cBr.rra 3Aecb npeAcraBneHa rpaxll6aralbraMt{, Tpaxr4Aaur4Tanan, ry$avr.r H pa3rhqHbr-
Mr.r AnHaMocnaHuaMU. Btrxo4u ux coxpaHnJtr4cb rraBHbln,I o6pa:ou B He6onbur4x
KceHoJrilTax e oceeofi qacrn crpyKryput. Eoriluar qacrb noAHrrHfl crro)r(eHa H3Becr-
KoBo-u{eroqHbrMu Harpr4eBbrM14 rpaHfiTot{AaM14 A)KHAuHcKofo KoMnJlerca. B6ln:u
BblxoAoB KceHoJ'lHTOB BynKaHHroB Iz ra66pora4os s oceeoii uacru xpe6ra oHr.i qacTo
HMercr ruei.tcosla4Hyro reKcrypy, nocre[eHHo cMeHrrcb rc nepHrpepuH MaccHBrrbrMt4
pa3HocrflMH. O.reHs xapaKrepHaq Sopnaa MaccHBoB ra66po - nlacroo6pa3Har, opu-
eHTLIpoBaHHar n cy6ulr.rporHoM-ceBepo-BocrorrHoM HanpaBJreH14U cof,racHo npocrH-
paHHrc o6utefi crpyKrypbr. B6,ru:u KoHraKroB c rpaHnraMr4 ra66pou4sr opofoBr4Ko-
BaHbr n HHbeur.lpoBaHbr fpaHHTHbrMH anoQnrauu, B ueHTpanbHblx rtacrtx
MacchBoB - c 3reMeHTaMu paccnoeHHocrr{ H KceHoJ'rHTaM}t r,ry6uHusrx KyMyna-
TOB - nepnAoTt.lToB, Jrepqonr4ToB.

lepqltrcrurfi crpyrcrypHrrii arax H€uro)r(eH Ha crpyKrypu EparuuucKofo rep-
peiiua. oH npegcraBneH ttper.rMyurecrBeHHo ByrrKaHofeHHbrM14 crpyKrypaMr.r yHryp-
rcyiicrcoro (BP) z raMnpcKoro (BP) ny,rrcaHulreeKhx KoMflJreKcoB r-l lx<seii H nepxuei.i
r lepM14 H KoMafMaruqHbrM14 rpaHHTor4AaM14 no3AHenepMcKoro 6nvypcroro KoMr,reKca
(BP), c,rararoulr4Mri Ha nnou{aAn KpynHyrc Taunpcxyro ByrKaHo-TeKToHHr{ecKyro
crpyKrypy (BTC).

Ta"uupcrcan BTC 189, 13] rnrrercq oAHofi ns Hau6oree KpyrrHbrx crpyKryp
no3IHeflaneo:oiicrcoro Celeunugo-Brlrnn,tcrcoro BynKaHo-nnyroHHqecKoro trotrca -
rcpynuefirueii pr.rQroreHuor crpyxryplr Azvtu. Irlupur'ra ee 40-60 KM, nporrx{eH-
uocru 6olee 100 nv. Bocroqsoe 3aMbrKaHHe crpyKrypbr Haxorr.lrcr Ha reppHropr4r4
9nrnucroi;i o6nacur, 3araAHoe nocrerreHHo nepexoAr,tr B crpyKrypbr OpxoH-
Cereuruncxoro nporn6a CeeepHoi i  Mouroruu.  CeeepHoi ; i  rpauuqef i  BTC serqercrr
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Xu,roxcrcas AelpecciloHHar 3oHa, rcxnofi - t{urcoii-l4HroAuucrcuii crpyrcrypur,ri l
ruoe. B coBpeMeHHofr crpyr<rype oHa npe4craBnqer co6oii r,rsr6oso-ropcroBoe
noAHtrue,  orpaHuqeHHoe pa3noMaM14 rxuporHbrx npocrupaHLrf r .  B rpael r rauuoHHoM
I ] IOJ' le Bblnenf leTCf l  I lO,rO)KhTeJIbHblMH aHOMULII14tMH Ct4J' lbt  Tt)KCCTU pa3n14' lHOl. i

H  HTEHCHBHOCTI4 .

Pa:per Tavupcxoii BTC rlveer AByxrueHHoe crpoeHrie. B Hr.rsax pa3pe3a BbrxoArr
rpaxu6a:a,rsrbr-rpaxr4aH4eru6a:a,rrrur ynryprcyiiucoii cer4rrr unxueil nepMH, Bbrrue
cMeHqroxluecr Kr4cr'rbrMr,r BynKaHoKnacrnraMu ravnpcrcoii cBr4Tbr nepxueii nepM14.
B npe4erax ceBepHoro, nyque coxpaHzBrxerocfl Kpbrra crpyKrypbr, yHrypryiicrar
cenra o6pa:yer KpyrrHbrfi apear (500-550 xlr ') e 6acceiise VHryprcyr 14 He6onbuue
iloJlr no nepu$epuu crpyKrypbr B ycrbe Euuypsr, Mal. Kynaler, BepxoBbrx Bepe:on-
rcu u Kyaapbr. BynKaHr.rrbr cBurbr o6pa:yror cepr{rc nonororraAa}orlnx (10-30") ua
ror rroroKoB, pa3AeJleHHbrx ropr{3oHrauu ,raeo6pex.r14fr, HHof.4a rySoe, ry$onecvaHu-
rcoe (nouluocrb cBr,rrbr Ao 1500 na). Cpeau noKpoBHbrx Sauraii Bcrpeqarorcr AafiKH,
cr4JrJrbt 6a:arlroerrx nop0r4pr.rroB u 4ua6a:oe. [OxHoe Kpbrno pecraBpr{pyercfl Ha
cKJroHax h BoAopa3Aene KyAaplrHcKofi rpuBbr. Ouo 6o,ree 3poAupoBaHHoe. 3Aecs qac-
ro Bcrpeqaorcr BbrxoAbr paHHefizrreo3oiicKoro rpaHr..rrHofo QynAaueura H 6a3a,rbHbre
cnoH yH rypKyr.icrcofr cBurbr, frpeAcraBneHHbre apKo3oBbrM H KoHfiroMepaTaM n i l necq a-
HriKaMh. Oceeaq qacrb 3Toro nporn6a npr4MepHo coBrraAaer c Ao,rnHofi p. Kyaapa.
Kucrsre BynKaHrirbr rrroreror K BHyrpeHHr.rM qacrrM BTC. KpynHbre BbtxoAbr HX pa3-
Bnrbr rra Mer(Aypeqbrx Kyaapa-TaHrnp, Apa-Krapers-Cyxoi:i Pyvefi, e 6accetiHe
Vp,ryrca. Bo vuornx Mecrax coxpaHnJrr.tcl cy6ey,rxaHilriecKne u SKcrpy3ltBntre dta-
unr.r! ttpelcraBJrerHbre rpy6.rarsrulr reJlaMH Tpaxuprionur-nop$upoe, (rnror.rga,runsrx
TpaxupnoAauilToB, 3Kcrrno3r4BHbrx 6percurzii. B o6roNroqHoil qacrr.r i locneAnHX orMe-
qarcrct o6rovrcr.r 6asansroe yurypxyficr<oil cenrsr u rpaHHror.{Aur $yu4an,teura. E,ru:-
KHe FeOXhM14qeCKr.re xapaKTepHcTr4Kr4 u TecHar cTpyKTypHafl eBfl3b ocHoBHbrx H Kr4c-
Jrbrx ByrKaHoreHHbrx nopoA no3Bonqror paccMarpHBarb ux B cocraBe oAiroii
roMoApoMHoil rpaxu6a:a,rbr-rpaxHpr.jornrosofi ByrKaHilLrecKofi accoqilaqnu, o6la-
Aarouleil 3JreMeHraM r.r 6nvoAal uuurx cepn il [ I 3].

I-,ry6uHuutut4 aHilnoraMr.r BynKaHuroB flBJrrrorcr fliryroHr4qecKr.re nopoAbr 6rauyp-
cKoro KoMnJrexca ra66po-MoHUoHHr-rpauuroeofr $opvaqura noBbrrxeHHoii u{e,roquo-
crn. Ouu cJlararcT B MerrAypeqre Xu,rorc-9uxoii HecKoJrbKo c6lHxeusurx MaccuBoB
r.r30Merpr.r,rHoii n esrrqHyroii Sopnsr, pa3MepoM Ao 150-200 rn'. [Io opileHrr4po-
BoqHbrM AaHHbrM, MorrlHocrr, rpaHhrHbrx MaccllBoB Mo)r(er Aocrurarb 4-5 ru [93].
3ro rnnnqHbre rpeulr4HHbre Murnorny6llHuue r4Hrpy3r.rr4 IJ,29, 112]. l l t Hnx xapaK-
TepHbr Kpyrbre KoHTaKTbr, 30Hbr 3aK€LnKH, ru[.tpoKoe pa3Bnrile nop$uponu4Hbrx crpyK-
ryp u ru6pra4usrx pa:Hocreii.

B clpoeHr.rr.r BynKaHo-nnyroHr.{LrecKofo norca, HaptAy c nepMcKHMu BynKaHHTaMn
il rpaHHTaMu, yqacrByror ulenoqHbre fpaHr..trouAbr rcyHalei;icrcoro KoMnreKca (BT1).
Maccuaut ulerottHbtx nopor 14Meror u30MerpuqHyrc, 6,rusrcyrc r orcpyrnoii r4Jr14 3Jr-
ri l4frcoBHAHoii rpopvy, pa3Mepbr Ao IepBbrx coreH KBaAparHbrx KilnoMerpoB t4 KoHr]eH-
TpuqecKu-3oHaJlbHoe crpoeHxe: KpaeBbre 14 attuKiLnbHbte Lracru l lx 6o,ree ,reiircorcparo-
Bble, cJ.lo)KeHbl ulenoqHbrMH fpaHuTaM14, ueHTp€IJlbHbre - u{enolrHblMr4 KBaprIeBblMt4
cr.reH uraM r.i (Hop4vaprcu tavu) w c i leH uraMrr.

Me:o:toiiucuii crpyxrypurrfr erax. Xaparrepuoft oco6euHocrblo Me3o3olicrcux
crpyKryp flBrrercfl Llx orqerrr.rBo BbrpaxeHHsrfr npupa:rovHrri l xaparcrep. cpe4n uux
BblAensloTct cpaBHI4TenbHO y3KHe, HO npOTrXeHHbre ByJrKaHo-TeKTOHtrqeCKUe Ae-
npeccn14 (BTD - Xu,ror-qurcoiicral, ue6ortrune BynKaHocrpyKrypbr - ycru-Ta-
MHpcKar h BnaAuHbr (rpa6eu-cuuruuuaru)- Kyaapuuc(afl n vplyxcrcar, pa3AeneH-
Hbre froAHflTHrMrr, cJlO)reHHbrMu Aoue:o:oficxnun o6pa:oBaHHrMr,r. Me:otoi;icrcuii
crpyKrypHbri araN cocror4r h3 AByx rpycoB - paHHe- 14 no3AHeMe3o3oiicKoro.
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P a H  H e M e 3 o 3 o i ; i  c x u  f i  c r p y K r y p u  u r  f r  f l p y c  n p e A c r a B r r e H  r e p p f i f e H H o -
BynKaHoreHHbrM14 o6pa3oBaHilrM14 qepHoflpoBcKofo ByrKaHr,rqecKoro KoMfrJreKca
cpeAHero-rro3.qHero rpnaca (PKT2 -3), c,rararcuqr.rurz Vcrs-TaMupcKyro BynKaHo-
reKroH u qecKyfo crpyKrypy.

Ycmu-Tauupcxan BTC npnypoqeHa K cr4creMe KyAapuucrcoro r,ry6uuHofo pa3-
JroMa H nporrrHBaercr e cy6u.rr.rporHoM HanpaBneHuu Ha 18 nna npr4 rxr4puHe 5-6 xrv.
[lpegcrae,raer co6ofi oAHocropoHur.ri i  rpa6eu c flpr.rpa3noMHbrM ro)KHbrM 6oprou, pa:-
6urvrir pa3noMaMH Ha cepurc npoAonbHbrx cryneHqarbrx 6loxon. B crpoeunu BTC
yrracrByror ryQoreuHo-ocaAoeHbre (a ocHonauur) n ay,rrcauoreHHbre o6pa:onaHur
rpaxuaHAe3lr6a:ansr-rpaxu6a:a,rurosoii $oprraaqu14 qepHorpoBcxoii csHrlr. I lopo4ur
fi MercT npeH MyIqecTBeH Ho MoHoKJIt{HiuIbHOe 3aJlefaH Lie, I u trb MecraM il ocro}KHeH Hoe
rroJroruMr4 cKJraAKaMil (nepaue corHn Merpoe), c na4euneM r( rory noA yrnoM or 30 ao
60". Hapa4y c noKpoBHbrvr.r rlaquruH BynKaHr4ToB, orMeqalorcs. Aaitxu H cuJr,.lbr
ra66po-nop$upuroB, rpaxu6a:arlroBbrx nopQrzpuroe H rpaxr.rpnoAaunroB; B raJrbKe
6a:a,rrHsrx KoHrnoMeparoB npucyrcrByror nopoAbr replu4HcKofo crpyKrypHoro 3ra-
)Ka - BynKaHHrbr yHFypnyiicrcoii 14 TaMupcKoii ceilr i l  rpaHHrotr4u 6uuypcrcoro
KOMNJ' IEKCA.

l l  o l A H e M e s o : o f i  c x u i t  c r p y K r y p u u r  f i  r p y c  c n o x e H  B y n K a H o r e H H b r -
Mh l.I repphreHHblMl.r o6pa:onaultrMu Hr4xHero rraena (PKK1), r. lJru pa3Br4rbrMu B npe-
Aenax paHHeMe3o3oiicKLlx crpyKryp, ltrn o6pa:yroulr4M14 caMocroflreJrbHbre BnaAHHbr
14 Aenpeccllr{, npHypoqeHHbre K 3oHaM KpyrrHbrx pa3noMoB.

Carvrofi xpynr-roil no34HeMe3o3oilcrcoii crpyrcrypofi flBrfl.ercs. Xtuox-Vuxoicrcan
BT[, satoxuBtxaflcr BAoJI b cucreru ul Xuror<crcoro rry6rlHuoro pa3noMa, pa3AeJlfl lo-
ulero 3araHcrcr.rii n Ma-nxaucxnfi 6lorcu Epaenr.rucxoro reppeiiHa. Ha n,roula.qn rvcra
rtpeAcraBneH rcxrsr,rf i 6opr BnaAHHbt, npuvsrrcaroulnii c ceBepa rc Tavnpo-
firvypcrconay noAHtruto. OHa eutnorr-reHa rpaxn6a3arbraMr4 r.i KoHmoMeparaM14 xH-
JIOKCKOTo ByJ' lKaHhqecKOrO KOMnIeKca u yrneHOCHblMu OcaAKaMU ryCuuoOrepCxOi l
cepHil l lr lx(Hero Merta. f lpe4craerrer co6oi;i runuqHrrii pr.rrlroeurfi noryrpa6eu [42]
ceBepo-BocrortHofo npocrupaHnl. ceeepurri i 6opr ero r.rMeer xapaKTep lo,loforo
(15-20') c6poca, xoropsrfi orqerruBo flpoqBneH B rpaBr4rarlr4oHHoM none [42] u
noArBep)KAeH 6ypeHuev cKBa)r{r.rH [94]. f lporrNeHHocrb crpyKrypbr B npeAenax onH-
csrsaeNroii Teppr4Topr4u oxono 80 KM npu ulr,rpnHe Ha 3anaAe 20-25, Ha BocroKe-
8-10 rcrr,t. B npege,rax BnaAuHbr BbrAeJ'rtercfl HecKoJrbKo JroKiurbHbrx MyJrbA BToporo
noprAKa - QKuHq-l{rroqeBcKas u HapurH-fyrakcrcan, B rApax Koropbrx 3€L.reraror
yrureHocHbre orJ'toxeHur rycr4Hoo3epcrcoil cepua, pa3AeneHHbre BbrcrynaMn $yu4a-
MeHTa. My,ru4tr HMercT orqerrHBo BbtpDKeHHoe cHHKJIHHaJIbHoe crpoeHHe, c ftoJto-
ruM naAeHHenr (10-30") i lopoA or 6oproa K rreHrpy. I4x oceeure noBepxHocrn opr,|-
eHTr.tpoBaHbr noA ocrpbrM yfnoM K npocrt4paHr.i lo Aenpeccuu. Ilo AaHHbrM
rpaBHMerpr4tl, uau6orutltan rty6uua 3a-neraHr4r Syu4aueura ycraHoBneHa e OxilHo-
Krroqescrcoil MynbAe, rAe Mou{Hocrb orJroxeHr4i;i onpegereHa e 1000-1500 v.

vptryxcxa-a enar)urta (5 x 20 xu) uaxoglrrcr Ha rc)KHoM cKJ.roHe KyAapuucrcoit rpu-
Bbl u npeAcraBrteT co6oii o4HocropoHHloro rpa6eH-cr.luxJr14Harb, cenepusrr.i i l  lo)K-
nsril 6opTa rcoropoil orpaHL'tLIeHLI KpyrbrMil c6pocauu. Bna4r.rua BblnorrHeHa KoHfJto-
MeparaMil h necqaHr.rKavu (c npocnorMu yr,reii) HepaclrneHeHnurx vyproilcr<oii u
y6yrcyucrcoii cBHT ryct4Hoo:epcxoii cepfi14. 3alerauue ux MoHoKJ.rHHzurbHoe, rtpeHMy-
ulecrBeHHo nonoroe (10-35"), c rraAeHHeM B ceBepHbrx pyu6ax. l lpo4o,rsuurvu H
noreperrHbrMH pa3noMaMU nopoAbt pa:6urur Ha pflA 6,rorcoe. Mou{uosru ocaAKoB Tort-
Ho He ycraHoBJIeHa, no cKBOrg{HaM oHa npeBbruaer 150 u.

Rydapuucxan gnaduua npeAcraBnrer co6ofi He6onbuyro (3 x l5 rcv) npupa:,rov-
uyro rpa6eu-cHHKJ'tnH€utb c reKToHulrecKilM toxHbtir,t 6oprou. O6pasosana orroxe-
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Ht4sMV rpy6oo6norvroqHofi vyproiiu<oii cBl4rbr (PKKt) MotlHocrblo Ao 300 n,l. flopo-

Abr, BbrfroJlHfltotrlHe BnaAHHy, c noBepxHocTI4 noqTl4 He 06Ha){a}orcfl 14 ycraHoBreHbl
rJlaBHbrM o6pa:ov rro AaHHbrM 6ypeurlr.

Kaiiso:oficrcuft crpyrcrypnuii arax HacneAyer Me3o3oilcKr4e crpyKrypbt - Bna-
AHHbr rr noAHrrr4r. OH npe4craeJreH rruureofeHoBbrM14 TpaxnAonepvraMr 6elo:epcr<oro
cy6ey,rrcaunqecKoro (TP) n MHoL(eHoBbrMr4 orrnBr4HoBr,run rpaxn6a3ilrrbraMfi cHelK-
HuHcKoro BynKaHuqecKoro (TN1) KoMfr,'reKcoB, rrpilypoqeHHbrMr4 K 3oHaM Xurorccxo-
r-o u Vur<oii-l4uro4nucxoro r,ry6rzunbrx pa3noMoB, araK)r{e HeAucnor-lHpoBaHHblMu
pbrxnbrMtJ HeofeH-rteTBepTr.tqHbtMt4 oTJlo)I{eHI4tMr.r, lII l .rpoKo pa3BuTbrMr.r B KoTJroBHHax
uero:oiicxux 4enpeccuii u Ha npfineraloulr4x cKnoHax xpe6roa.

\42  pa3pb rBHbrx  Hapy rueHHr i  ua  nnou raA l r  npeuMyu{ec rBeHHo pa3BHrb l
pa3noMbr ceBepo-BocroqHoro (cy6uruporuoro) n ceBepo-3anaAHoro (cy6vepuAl4o-
ua,ruuoro) HanpaBneHnii. I lepnure o6pa:yrcr chcreMbr pa3noMoB 14 orHocrrcr K rraB-
HbrM pa3pbrBHbrM crpyKrypana pai;ioua, onpeAerrtoulnM rpaHnrlbr pu$roreHHrrx Brra-
Ar.rH u r,,rsr6ossrx no4Hrrrzii, a rroArulHeHHbre uM pa3noMbr BToporo noprAKa
o6ycron,urnator HX BHyrpeHHrcro cryneHqaro-6rorcoayrc crpyKrypy. Cpe4n Hr.rx Bbr-
AenrrcTcr KpyronaAarourue pa3pbrBbr rr4na c6pocoe r.r e:6pocoe caeuroeoil npupoAbl
118, 421. f lo apeueuu 3zlnolKeHr.rq MHorHe r43 3rr4x pa3noMoB cBr3aHbr c fro3AHen€Lneo-
soiicrco-ue:osoiicKraNa pnQroreHe:oM, Ho rrp14 3ToM oqeBuAHa yHacneAoBaHHocrb uMr,r
HarrpaBneHuii 6oree ApeBHHX paHHeniureo3oficrux crpyKTyp. Bsr4e,rnrcrcq ABe cr.tc-
TeMbr rJraBHbrx pa3noMoe - Xn,roxcxar rz KyAapv+cKafl,, Koropbre orHocrrcr K Kare-
ropHu rly6uusurx. OHrl pa3rpaHr4rtHBarcr' KpylHbre crpyKTypHo pa3,rrrqHbre 6;ror<r.r
Kopbr r.r KoHrponHpyror pa3MeuIeHue ue:o:oficKux 14 rcafiHo:oficrcnx 6a:arsrou4oe.

K cucreve Xurorcrcoro my6uHuoro pa3noMa orHocr4rcr 3oHa noJrororo (15-25')
IOtrcrn-3aeaHcKo?o c6poca. orpaH14rl4Barcuafl c rora 3araucrcoe naloo6pa:uoe noAHr-
rr.re. C eroii nororoil soHoii cpbrBa E. B. Cr<nrpoB c coaBropartu [42] cnr:lsrearor rfop-
MI4poBaHue reKToHr4ToB He roJIbKo to)KHofo, Ho LJ ceBepHoro cKJtoHoB 3araucroro noa-
HflTVfl. llo creneHu npeo6pa:osaHl'rt t4cxoAHbrx nopoA cpeAu reKToHtrroB BbrAeJlrrorct
nporoMl.iJloHHrbl, MHJIoHutu, 6ractoMr4JloHr4rbr H [ceBAoTaxvI�L4Tbt [32]. Morquocrs
3oHLI MuJroHHTr43l.rpoBaHHbrx nopoA cocraBrter 0,5-3 rcrr,t.

flporounrounrrr Han6olee Ixr4poKo pacnpocrpaHeHbr B norrx pa3Br4rr4r fpaHr.rror4-
4oe u rueiicos cpyu4anreHra, a raK)Ke cpeAr4 BynKaHr4roB Karaeecrcoii ceurlr, BxoArrrlux
B cocraB noKpoBHbtx npr4pa3noMHsrx o6pa:oranr.rfi u pacnoJlararculuxcr runcoMerpu-
qecKil Bbrrre [oBepxHocrr4 cpbtBa. ,{nn uux xapaKTepHa HepaBHoMepHaq crereHb Anc-
noKaUHoHHoro npeo6pa:oBaHufl cy6crpara H KaK creAcrBr4e 3Tofo - npepbrBr4cro-
cnaHL(eBarble reKcrypbl. B,racroNltl,roH2rrbt Ll MLIJ'loHLlrbl, MapKI4pyloUHe 3oHy cpbtBa,
lxt4poKo pac[pocrpaHeHbr Ha to)r(HoM cKroHe 3araucrcoro nolHqrur. Ouu parenrur no
rHeiico-rpaulttaHr, rHei;icaM, rpaHoAr4opuraM. B qelon r.rM flpucyu{H ToHKofroJrocqarbre,
nLIFI30BHAHo-norocqarbte reKcrypbr, o6ycloalenubre JruH3oBt4AHbrMI,t cerpefaqutMt4
cltoAt'rcrbrx MtrHepiliroB, norocKaMu KBaprIa u noreBoro u[ara, BMeularcx{ux nop(ttt-
poKJ'lacrbl, aTaK)Ke oTqeTJII4Bo estpaxeuHoii oAHoc[creMHofi vr.rHepa-ntHoi;i u crpyrcryp-
Hoii ruHeiinocrbto. flcee4oraxurursr o6pa^ryrcT J]nH3oBHAHbre reJta cpe4n 6,racrovH-
JloHr4TOB MOUIHOCTbTO AO 0,4 M 14 npou)KeHHocrbro ao 30 u. Perxe clararcT TeJla co
cno)ItHbtM cerqarbtM ptlcyHKoM. C,roxeHur oHu revHoii ynbrparoHKoKracrilqecKoii vac-
coii 6e: cneAoB xarofi-lu6o opileHTnpoBKu, n roropofi pac[onaFarorcr ocrpoyroJrbHbre
o6,rovxn IH HaMoMeravop(tu roeau H brx nopoA r.r MuHepaJloB.

Euie oAuH t<pynusli i Xtutoxcrcuii pa3nov, oruocruluficq x sroil )Ke cHcreMe rJry-
6uuHoro pa3noMa, rpaccupyercq BAorb ro)KHoro o6pavreuur Xu,rorc-Lluxoiicxoii ge-
frpeccrJH. ou npe4crae,' lter co6oil cepr.trc 3neMeHTapHbrx pa3pbrBoB, frpenMyuecrBeH-
uo e:6pocoB, ceBepo-BocroLrHofo HafrpaBreH14r, Bbrpax(eHHbrx Kpyror]IaAarounMn
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(50-70') Ha }ofo-BocroK 3oHaMr4 Apo6neHr4r, Mr,rJIoHHrt{3aqnH, KaraKra3a u IlHreH-

cHBHoro paccnaHlreBaHHfl MotqHocrbto or nepBbtx MerpoB ro 1-2 xu [89].
K r.Ory oT 3rofi 3oHbt npoxogur Cuudumy[tcxuit panou, xotoputti raKxe I'lMeeT

xapaKrep Kpyroro B36poca. Tpacca pa3noMa HaMeqeHa rto qeloqKe cy6ny,rxauuue-
cK14x t4 HHTpy3uBHbtx TeJl lto3AHenepucxoi rallupo-6uvypcrcoft BynKaHo-nnyroHuqe-
crcofi accorllraquu. BHyrpfi 30Hbr nopoAbr r4HTeHcr4BHo paccnaHIIoBaHbt, B HHX txltpoKo
nporBJreHbr fr4ApoTepManbHo-MeTacoMaTr4qecKHe h3MeHeHt4t - apfl4nntl3alluq, IIpo-
nL4 Jl UTV3aL\4q, OKBap rle BaH Ue.

lllasazuucrcuit pa'ttou cy6ruuporHoro flpocrnpaHI4t npocne)I{eH no Aonl'lHe
p. UJa:ara B HanpaBneHilu BepxoBbee p. Tanarap. VcrauoareH tto 3oHaM HHreHcilBHoli
rpeuluHoBarocrt4 r{ fr4ApoTepManbHofi npopa6orrcu e BynKaHnTax raNlupcrcofi cBHTbl.
flo xapaxrepy cMeuIeHHq pa3noM orHocr4rcq K KpyronaAarouleMy (70-80') c6pocy,
cMecrHTeJrb Koropofo HaKJroHeH K rofy.

Cucmeua Kydapuucxozo zny6uuuoeo pa3roMa tBJlterct BerBbto t{Hrcoii-

I4Hro4uucrcoro crpyKrypHoro rrrBa. OHa npocle)Kl4Baercfl BAonb AoJ'trtHul p. KyAapa,
orpaHr.rqnBar c ceBepa KyAapuHcrcoe Frsr6oeoe noAHtrrle. f lpocrrlparrne :oHst cy6-
rxr.rporHoe-ceBepo-BocrorrHoe, nporr)KeHHocrr 6o,lee 70 rlr npu uJL.rp14He Ao 5-
6 rrr,t. B reo,roruqecK14x o6pa3oBaHHrx pa3roM Bbrpa)r{eH KaK 30Ha cMrrHt, pacci'raH-
ueBaHHfl 14 MrdJroHHTH3arIr4r,r c MeracoMarr4qecKr4M14 npeo6pa:onaHAflMLr BMex1arcu{HX
nopoA. Hanpaerenr.re efo qerKo rpaccilpyercr pacnono)KeHueM AaeK MuKpoAr4opr4ToB,
A14OprlroBbrx nopQrpraron, AHa6a3oB, rpaur.rr-nopQnpoe. Pa:,roM BMeulaer r.rHrpy31414
rpaHHror44oe 6u'rypcrcoro KoMnJreKca H KoHTponr4pyer oBr3aHHoe c Hr.rvr.r uo,rr6;1e-
HoBoe ri MeAHoe opyAeHeHue nop$raponoro runa. Kuuevaruxa uapyrueuui;i sroti go-
Hbr xapaKrepu3yercr B36pocaMr.r (o6pauleuuurun c6pocaura) c rcpyrouaKJroHHbrMr4
(70-85') cMecrhreJrrMu [80]. 3aroxeuue efo orHocr4rcr, BeporrHo, K paHHeMy na-
reo3oro, Ho Han6o,rsruafl aKTuBHocrb orMeqaercq B no3AHeM ll lalneo3oe-Me3o3oe.

Illapazonucxuil pasnoa [epeceKaer KyAaprzHcrcnil ropcr B ceBepo-BocrortHoM
(20-30') HanpaBneHHr.r r{ Aiuree npocJre)KnBaercr no npaeo6epexrb}o KyAapbr, na-
pannenbHo KyAapnHcrcoMy pa3noMy, Ha paccrosHue oKoJto 60 rcu. Pa:rou orqerruBo
BbrpalKeH B MaFHurHoM rrore u npeKpacHo 4eLuu$pupyercq Ha MAKC. l lpe4crannrer
co6oii reeocropouHl.ri i  n:6poco-c4nur. fopz:or-trzlnbHbre nepeMeueHHq rto pa3noMy
oTqeTJlHBo rpurccrzpyrorct pa3pbrBoM MarHr4THbrx auova.nufi u cocraBJrflroT npr4MepHo
7 rcv [83] .

3aeepu:ar otrr4caHue rpynnbr cy6ruuporuurx pa3pbrBHbrx HapyrueHnii, c,re4yer
3aMerr.JTb, qro MHorr4e i l3 Hnx npoun14 4,rure.tsusrfr nyrb pa3BHTur. CoapeueHHan
KL{HeMaruKa ux HMeer cpaBHureJrbHo uoro4ofi no3AHeMe3o3oiicxr.t i i  uru Nae:o:oiicrco-
rcai;iHo:ofiuorfr eo:pacr 14 Hr.{ B rcoeil vepe He Mo)Ker cBtiAerenbcrBoBarb o rrepBoHa-
ttilnbHoM feHertiqecKoM TI,Ine roro r.rJ'tH r4Horo pa3noHra. flpe4craB,.rflercr, qro 6o,ru-
tu14HcrBo 3THX pa3JIoMoB 3aKraAbrBtL'rHcb KaK c6pocur rhcrp14qecKoro rt4tla, xapaK-
TepHbre 4lr o6,racrei;i pn$roaurx 30H t4 cBoAoBbtx noAHrrl. l i l ,  anoc,re4crBHn ilepepo)K-
AeHHbrx so n:6pocsr, a MecraMr..r h HaABr4ft4.

Paglolttt ceBepo-3anaAHoro HanpaBJreHr4t orHocrrct K Kareropr4H [onepeqHbrx.
OHu attge,lrtorct FraBHbrv o6pa:ona reovop$o,rornr{ecKx - aHTerIeAeHTHbrM14 yqa-
crKaMl.r AonilH per Xu,rox, Bnvypa, Apa-Kupers n ap. B [peAenax BnaAHH oH].r co3-
AaloT orqeTr'lHBo Bblpa)KeHuyro olorcoByro cTpyKTypy c pa3HoBbrcoTHbrM rroJlo)r{eHrieM
clyu4aueura. f lpe4craueHbt 3oHaMU rpeuluHoBarocru MourHocrblo Ao 500-800 rr,t,
6e3 qerrco esrpaxeuHoii noBepxHocrl4 pa3pbrBa.

Kpove rofo, Ha nnoulaAn Bbrlenrercr raK)Ke cept{r Ayroo6pa:uurx pa3pbrBHbtx
HapyrucHraii, pa3BHrbrx Ha Tauupo-Buuypcrcov froAHrrnu. Koruqenure crpyKTypbr
TpyAHo ycraHaBnrlBarcTct npu KaprrlpoBaHr4r.r Ha MecrHocrn. f lo uuv o6ur.tno 3a-no-
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x(eHbr Ao,rr.rHbt vrv ylracrK14 Aon14H ue6orsruux peK - Eon. Kyua.nefi, Cyxoii Pyveil,
npr.rroKoB p. Apa-Knpers. Karc rpaBllJlo, oHU coilpoBoxAaror BblxoAbl lr lroKoo6pa3-
Hbrx u raKKoJu.rroo6pa:usrx HHrpy3nBoB rleJloqHbrx nopoA (Ma.norcyHa,reiicxuil, EaA-
MeHa) r..rnH KoHTponupytor roflca AaeK, MeracoMarzroB H TeJla cy6aylrcaunqecKilx
o6pa:oeaurzfi nor4uei.i nepM H.

I-paeuraqnoHHoe no,'re paccMarpuBaevoii reppuroptlt4 l4Meer paruoo6pa:Hulfi u

4uO$epeHrlrapoaaHHurfi o6rnrc fl B 3HaqureJrbHoi;i cre[eHu orpaxaer ee cJ'to)KHoe reo-
JrorhqecKoe crpoeHr4e [93]. XapaxrepHbrMrl LrepraMu fpaBuraur,roHHoro noJts tBJII]or-
cfl qeTxar 30HaJrbHocrb, H€Lnnque KpyfrHbrx qepeAyroulr4xcr cr4creM aHorrra,quii ceBepo-
BOCTOT{HOI-O rrpocTupaHUr H OTpaXa}Ou{r4X JrOKanbHbre oco6eHHocTr4 froBepxHocTHoii
crpyxrypbr. Kpyn u ue noAHrrr4r 3alaHcroe, Tan,tupo-Era,rypcKoe, KyAapu Hcroe BbtAe-
Jrrrorcfl u4creMaMH rpaBr4TarrnoHHbrx MaKc[MyMoB, a BrraAr.rHbr Xulox-9urcoiicrcar u
KyAapuHcxar - orHocHreJrbHbrMH rpaBr{TauiloHHbrM14 Mr.rH14MyMaMu annrIury4oii Ao
20 n,tl-n. B ,roxalruov fiJ'raHe, 3a ucKJ.roqeHileM Me3o3oficxrzx BnaAuH, qerKoe coor-
BeTCTBUe MeX(Ay frOreM Cr,rJlbr Tfl)r(ecTtr H nOBepXHOCTHbTM feOIOfUqeCKr4M CTpOeHileM
orcyrcrByer. Hepe4xo HaA oAHr4Mr4 v reMn )r(e KoMrrrreKcaMu flopoA ua6rrcAarorcq
rpaBr4Tarlr4oHHbre aHoMa-rr.ru pa3n14qHoro 3HaKa. IIprE eron orMeqaercfl, qro fpaHH-
Tor.rAbr AxolAr4HcKofo KoMrJreKca pa3Br4Tbr B 3oHax [oBbrueHHofo ypoBHr nolr Ag, a
6n.rypcrcoro r.r xyHa,reiicxoro - qaule co3Aalor IroHHlI(eHHbre ro,rt curbr rt)KecrH.
flpupoay 3araucroi;i cucreMbr orHocr4TerbHbrx froJro)KHTeJrbHbrx aHorr,la,rnfi cne/xyer
cBr3blBaTb, BeporTHo, c nopoAaM14 ocHoBHofo cocTaBa, KoTopbre noAcTr.rJlarcT MeTa-
naoprluvecrne o6pa:oeauur u ruei;ico-fpaHrl'r 'bl MaJlxaHsKoro r.r 3afaHcKolo KoMnJ'reK-
coe (3*--4 rcrra), o6 3ToM cBrllerenbcrByer coBnaAeHue rpaBuMerpuqecKux u nuseit-
Hbrx fioJlor{hrerbHbrx MarHr.rrHbrx auova,rlri; i . MarHnruoe nore B pefuoHaJIbHoM
nrraHe HMeer cxoAcrBo c rpaBr,rrarlnoHHbrM, Ho npu 3ToM oHo pe:rco 4utpQepeHrlr.tpo-
BaHHoe H cuJIbHo Bo3MyLrleHHoe. Mo:alrqssril xaparcrep MaI.Hr.rrHoro noJrr cBr3aH c
TeM, qTO aHOMILIIt  Hble 3OHbl, OTBeqarcUIue KpyflHblM CTpyKTypaM, OCJIO)KHeHbl aHOMa-
rt4sMt4 6o,ree eutcoKl4x noptAKoB, Koropbre Bbt3BaHbr MaccuBaMH uHTpy3t4BHbrx i lo-
poA, f loKpoBavlt 6a:a,ruroB, 30HaM14 pa3noMoB. Bsrcorcnvu roro)ro4TeJ' lbHbtMr.r rroJlrMl.r
trHreHcHBHocrblo or 300 ao 1000 HTn orMeqarcrcr 3araucrcoe, Taunpo-EnvypcKoe H
KyAapr.rucxoe noAHflTItt ;  Xr.uorc-r{utroi icrcar 4enpeccvfl- �  Htr3K14Mtr loJro)Kt4TeJrbHbl-
MrI L4Itr4 orpuuarenbHbrMu f ioJrrMLr hHTeHcr4BHocrblo or 200 ao -300 sTl. B :oue
KyAapuucr<oro rtoAHtrut BbrAeJrterct 6ollruoe KoJu4qecrBo 14HTeHcr4BHr,rx noJtolKr4-
TerbHblx aHovalui. t ,  cBt3aHHbtx c Macci lBaMu ocHoBHbrx nopoA, Hx UHTeHcuBHocrb
Aocrt i faer 1200-4300 HT,r. Ha $oue cnoxoiuoro nouu)KeHHoro noJ'rf l ,  coorBer-
crByroulefo ocaAoqHbrM o6pa:onauutv Xr.r,rorc-qnrcoi icrcoi i  renpeccr4l1, perrco guo$e-
peHullpoBaHHbtMU rtorttMLI BbrleJrsrorcr rroKpoBbr 6a:lansros. Ha6,rro4aenaar Kaprr4Ha
reorf u:u vecrcux no,ref i  n oAyepKH Baer Mo3afl  LrHo-6,roxoeoe crpoeH r1e pai ioua 14 orpa-
)Kaer pe3Kylo Beprt'tKaJIbHyto H narepilrbHyrc HeoAHopoAHocrb eepxnefi .racru :er\4uoii
Kopbl B pe3ynbrare 14HTeHcHBHo nporBJreHHbrx npoUeccoB rro3AHenaneo:oficxo-
pre:o:oiicxoii aKTr.r BH3aur.r ri.



14 CTOPI4q f EOJIOI UIIECKO| O PA3BUTI4.g

Paccnaarpr.raaeultii pafion pacnoJlaraercr B rrpeAenax reororr,rqecKr4 cJrolKHo no-
crpoeHuoii reppr.rropr.rH rcra Bocro.rHoir Cu5upu (l-{eHrpa.nlHoazuarrcxui.r cx,ra4uarlui
norc), crpyKrypa xoropoil onpeAenrercr B3ar.rMoAeilcreraeNr Cra6rapcrcoii nirr4Tbr H
MHorottlcJleHustx reppefrHoB, nplrqreHeHHbrx rc seii B rrpoqecce Korrnr43rr14 fl8, 4,20,
14,44,58,42]. Hexoropue oco6eusocrn crpoeHtrr ,rnroc$epur AanHofi repplrro-
puu 6anu ycraHoBneHbr npLr npoBeleHnu uy6uHHsrx ceftcvrzqecKux :oH4upoaaHnii e
paMl(ax nporpaMMbr Baiirca-no-MoHfoJrbcKoro rpaHceKra [9]. AHa-nu: reoJroruqecKr,rx
u reo(ttl:ravecKI4x MarepnaJtoB, Bbt[oJ]geHHulfi 3THMll t4ccJ]eAoBareJrtMrJ, [oKa3a-u, rtro
M Hon4e reppefr H st ilpeAcraBnrl{)r co6oii M14 KpoKoHrr4 HeHrbr c 4orcev6prafi cxoii rcopoii.
OHU pa:gereHbr uIoBHbrMH 3oHaMh, croxeHHbtMtr AxcnoqupoBaHHbtMr.r na,reo:oft-
cKI{Mt'l [opoAaMI,r, Koropble e rpoplraUuoHHoM orHorreHr{r4 npr.rHaAJle)Kar ocrpoBHbtM
AyfaM, [peAAyfoBbrM 14 Aa)Ke 3aAyfoBbrM 6accefiHau. 3eNruaq Kopa no roJlu{HHe B
npeAenax uccneryeMoro par.ioHa H conpeAenbHbrx reppr.tropufr relrercr rHnr4qHo
KoHrfiHeHrilrrHoil H Bapbupyer or 40-42 KM noA Cr.r6r.rpcxofi n,rarQopn,tori rc 42-
43 rcM e ee fopHoM o6pav,reur.ru. JIorca-nluoe yMeHbueHtre ronulr4Hbt ropur go 32-
34 rcna orueqaercr Ju4ub noA o:. 6aiixar. Maxcnvalsuar ronrllrHa nurocQepu -
no4 Ca6npcroii n,rarSopuoii (150 xru) t4 Kqxrr{Hcxr.{M Kpucrzunr4lrecKr4M MaccHBoM
(100 ru). [IoA roNHurr,r ropHblM o6panneuuev nnar$opubr, Ha Koropyro Hzuro)KeHa
Eai;irca,rscrcaq BnaAUHa, ToJluruHa lurocrpepsr yMeHbuaercr 4o 50 rcna.

@opvuponaHue cKJra{qarbrx coopyxeuufi I- leurpa.nrHorBuarcKoro norca cBr-
3arro c pa3Br4THeM fla.neoa:HarcKofo oKeaHa, cyruecrBoBaBuefo c purler Ao cpeAHefo
nzuleo3ot BKJtloql'ITenbuo [4]. f lo spenaeuu nporBneHnr KoJrJttr3l4oHHbrx npolleccoB B
npeAenax notca BblAenqrcTct rouu 6ailrcallcnoii r.r rale4oucxofi cKJ.raAqarocrr.r. Tep-
pHTOpilr JIHCTa pacnoJrafaercr e loxFrofi flpurpaHfiqHoii qacrH norca, B npeAenax
EpaoHuucr<oro reppeiiHa KaneAoHr4A. EpaeuuHcrcaii reppefiH paccMarpHBaercq KaK
3HCHa-rruqecKar ocrpoBHuur Ayra, QyHAaMeHT KOropOfi C$opvrzpoB€ulcs B pra$ee nyreM
aKKpeuHH 4orcev6puficxr4x 6rorcoe. B neH4e Ha KoHcOJrr4At{poBaHHoM syuAaveHre
HatlaJIu cpopvr.rponarbct BynKaHoreHHo-ocaAouusre o6pa:oBaHHr. Ha on4cureaer4oii
Teppt roptlh B npeAenax reppefiua BbtAentroTcfl 4ea 6noxa: 3araHcrcnil u Ma-nxau-
crcuii, pa:4eneHHbte Hroulnoi;i Xu,rorccrcoii :oHoii pas,roMoB ceBepo-BocrorrHoro rrpo-
crvpaTun. Bolnoxuo, oHrz npeAcraBJlrrror co6ofi rurloByro H QpouraluHyro qacrH
ocrposuoii AyrH. B cocraBe nepeofi npeo6ra4aror nopoAbr $yn4auer.rra c $parrraeH-
TaM14 qexoJlbHofo KoMnneKca, BTopaq ua80 96 cnolxeHa l43BecrKoBo-ureJtorrHbrMil Ha-
rpHeBblMH rpaHHTaMu l-runa (4xr.r4uucrcnil rcolrnlercc), axlrc.ranulnM7 KceHonHTbr
ra66po h MeraBynKaHt'lroB. B QyH4an,teHre 3arancroro 6,roxa o6uax<arcrcq BbrcoKo-
verauoptpr.r:oBaHHbre nopoAbr - rHeiictr, Kp14crarn14qecKHe cnaHubr, au$u6o,rurur r.t
rHeirco-rpaur{Tbt, cJlafatou{ue KpynHoe 3araHcrcoe aaloo6pa:Hoe noAHrrrie ceBepo-
BOCTOqHOTO npoortrpaHLtr, voprfonoruqecKil coBnaAaroqee c oAHoHMerlrr,6.r xpe6-
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roNr. .{.nrlrelr,Hafl vcropt4fl, pa3BLrrLrfl,3Tofr crpyKTypbr orpa3r4nacb B o6nilKe cJraran-
r!r4x ee o6paroeaHnil. C oluoii cropoHbr, rny6oKr4fi MeraMopQr43M u 3oHzrJrbHoe
crpoeHr.re ee 14MercT ollpeAeneHHbre qepTbr cxoAcTBa c ApeBH14M14 rpaHHTo-
rHeficoBbrMH KynonaMu 1271, c apyroft - ttrr{poKoe pa3Burr4e MuJroHr.rroB B KpaeBbrx
qacTtx noAHtTnt, oTcyTcTBI4e fpaBilTaqhoHHbtx M14HuMyMoB, Harilrrhe lroJ'rolri lTerb-
Hbrx MafHr4THbrx aHoM€Lrrlri; i  c6,rnxar.or c MorroAbruu puSroreHHbrMr..r KoMnreKcaMu
ueravop$nvecKHX rAep [42]. Bonpoc 3ror AocraroqHo cJlox(Hufi u neo4uo:uaqHsri.r.
C Hercoropoi;i Aonefi ycJroBHocl4, onuparcb sa Sm-Nd MoAenbHbre AarHpoBKH Mera-
uop$uroa u rueiico-rpaH HroB, HX Bo3pacr nprl Hr.rMaercr pu$efr crr.rlr.

3aeepurn,rocu SopvrzponaHne I-{ACfl B cpeAHeM rrarreo3oe rco,rru:r.reii E,panHuu-
cKofo reppeirna c Cu6vpcKr.rM KparoHov. B nepnoA KonnH3Hr4 nporBunucb rroKpoBo-
o6pa:loaauue fi 6aro,rHroeurii rpaunror.r4Hurft MarMaru3M (:a npe4e,rauu nnouqa4H).
BeporrHo, c H14M cBfl3aHo 3aJIo)r(eH14e Xr.r,rorccrcoro rry6uuHoro pa3noMa KaK Me)r(-
6,roxoeoii ruoBHofi crpyKrypbl.

.{a,r uHeir urat 3Bon}ouilq reppuropr.lr cBfl 3aHa c r BJreHr4rMr4 BHyrpunn urH oro Maf-
Maru3Ma [48]. B no3AHeM rrareo3oe (repuuHcrcr.ri i  rexroreue:) oHa pacnonarzuracb Bo
cppoHra,rruoii .racrn Ce,reurnHo-Burr4McKoro BynKaHo-nnyroHULrecKoro norca, ttpeA-
craBrtrouero co6oir r<pynuefiruyro KoHTuHeHriulluyro pu$roreHHyro crpyKTypy, Ha-
noll{eHHyro Ha crpyKTypur L{eurpa,ruHoa3uarcKoro norca. Ee Qopn,tHpoBaHHe cBfl3br-
Bator c feoAnHaMfiKofi arcrusnoii KoHTUHeHT€Lnsuofi orcpauulr au4uftcrcoro rHna [0,4,
48]. <DparnaeHToM ByJrKaHo-nnyroHHqecKoro rrorca Ha nnoulaArl rBrrrercr Tavnpcxal
BynKaHo-TeKToHur{ecKar crpyKTypa (BTC), cJro)KeHHar roMoApoMHbrM pr4oM BynKa-
HHroB noBbrueuuoii ulenolrHocru (yurypxyficrcvi.t u rauupcrcuii eyrrcaHuqecKue KoM-
n,rerccu), o6raAaroqux npr.r3HaKaMu 6uuoaanuusrx cepl.ri i  [3], n ux uy6nHHtrvH
aHul[ofaMu - rrnyroHrrqecKuMr4 nopoAaM14 6uuypcrcoro KoMrrJreKca ra66po-voHqo-
Hl4r-rpaHljroeoii Qoprraaqr.rr.r. O6UIee eAnHcrBo BeuIecTBeHHoro cocraBa ByJrKaHoreH-
Hbrx 14 14Hrpy3r.rBHbrx o6pa:oeaHuil Tan,tupcxoi;i BTC orqerJrr.iBo AeMoHcrp14pyerct
coBnaAeHHeM cneKrpoB pac[peAeneHr4fl HopMarr.rBHbrx coAepxanvtir P33. 3arcouo-
MepHoe il3MeHeHue xr.rMr43Ma nopoA, cBr3aHHoe c 4uQQepeuqnaqueil HartzlrrbHofo
pacnnaBa, rro3BoJrrer o6r,e4Huuru Hx a o6ulyro BynKaHo-nnyroHuqecKylo accoqua-
UIllo, HcxoAusli i 6agaluronurfr pacnnaB xoropoii o6talut rroBbrrrreHHoii qe,roquo-
crbro, BbrcoKtJMr.t KoHueHTpa.llHtMrl Qoctlopa, H14KeJrr, refKilx naHTaHoHAoB H Hr.r3KHM
3HarreHr.reM orHorr.reH r,rr o'Sr/ousr 

1 I 31.
{DopHtupoeauue Ce,reuruHo-Bt4ruMcKofo BynKaHo-rrJryroHrlqecKofo norca 3aBep-

rurJ,'rocb B paHHeM Tpr.race BHeApeHr.reM uHrpy:uii ulerortHbrx fpaHr4rouAoa rcyua.neii-
cKoro KoMrrreKca. Karc cqurarcr B. A. JIr. lrsHHoscrctir [30] u \4.8. fopaueHrco [13],
uIeroLIHble flopoAbl o6pa:oea,rncb I43 Tex )Ke 3BonroqHoHr4pyroulr4x cr.reHHToBbrx
(vouqoHnroeux) pacnraBoB, trro 14 nepMcKne cy6ulenouHure rpaHr4Tor,rAbr, Ho B ycno-
Br.{rx rrocrynreH Hr rly6u u urrx Srop- u xlenoqecoAep)Karrlux Srrou4on.

PuSroreuuule npoueccbr, HaqaBur4ecq B no3AHeM naJreo3oe, aKTuBHo npoAonr{a-
rncb B paHHeM 14 [o3AHeM Me3O3Oe. B cpegnev rpr4ace ego,ru Ky4apuHcrcoil rouu
pa3noMoB 3aJloxllJ]acb Vcrl-Tavnpcran BTC, c,.loxeHHar ry$oreHuo-ocaAorlHbrMu
o6pa:onaHr.uMr,r H Tpaxu6azas'rsrax,tt't qepHoflpoBcKoii cBr4Tbr, accoLlr4r4pyrourlM14 c
nJ'racroBbrMr4 r4HTpy3urMn ra66po-noprpr{pr4ToB n rairxar.yln rpaxnptroAarluron. 3ry
Bcrlbllr lKy ByrKaHuqecKoii arcrnnuocrn 14. B. fop4neuxo, B. C. K,ruvryrc [2] cBr3br-
Baror c 3apo)KAeHI4eM H pa3BI4Tl4eNr e 3anaAHoNr 3a6aiirca,rse HranrufiHoro AHanupa,
Bo3HHKuefo B Tblny arcrHeuoii oKpar4Hbr MoHroJro-oxorcKoro (rcannrfopurzficxor-o)
TH|ta, B cBt3tl c nepeKpbrrueM n]r(HbrM rpaen Cn6npcKofo KoHTHHeHTa cnpe4uuroeoii
:oH ur M oH rono-OxorcKoro oKeaH Hqecroro 6accei;i ua.
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f lo:4ueure:o3oilcKuil puQroreue: npotBunct Ha 6o,ree o6urupHoii reppuropr4ri,
o6pa:yr MoHro,ro-3a6aiira,rrcrcufi euyrpuxor'lruHeHra-rlbHuri praSroertfi lolc, npo-
cre)Kr4Barculuficr ueper ece 3a6arircanbe 14 flpoHltrcarcnluft B npeAenbr Mosrorun.
Ero npoucxox(AeHr4e cBr3brBaror c renr'roBbrM Bo3AeiicrBr4ev ruasruiluoro nJlrcMa Ha
nuroc$epy [46], o6ycnoBJreHHofo, BeporrHo, KorrJr43r4oHHbrMu npoueccaM14 B MoH-
fono-OxorcKoM cKnaALraroM norce. PuQroreue: cotrpoBo)KAzurcr He3HaqfirenbHoii
BynKaHHqecKori AerrenbHocrbro. Bna4uHrr BbrrroJrHeHbr npe14MyqecrBeHHo KoHTH-
FrerrrarbHbrMrz ocaAoriHbtrraH o6pa:oeaHVflMr4, MoulHocrb KoTopl,lx MecraMu AocTu-
raer 1-1,5 KM, r.r Ju4rrrb B uara6o,ree KpyfiHbrx H3 HI4x npucyrcrByror uIeJ'roLIHbre
6a:a,'rurur. O4uoepelreuuo c o6pa:oBaHr4eM BnaAr4H r,rnr4 npeAuecrByr HM, Ha nre-
uax prarlron Qopvupyrorcr MoulHbre 3oHbr Mr4JroHr4ToB, cBr3aHHbre c rnyoHHHbrMr4
rroJrofHM14 cpbrBaMr{ B pe3ynbTaTe KpynHoaMnnr4TyAHofo ropr43oHranbHoro pacrr-
)KeHr.rr [42]. f lpuvepov rarcoii 3oHbr, 3KcnoHupoBaHHofi Ha noBepxHocrb 14 3poAr4-
poeauHoii, rBJrrrcrcr reKroHr.rrbl 3araHcrcoro xpe6ra. f lnx npore,reHHr Ar4HaMoMe-
ravopou:na, corJracHo 6orrruuHcrey paAr4onofuqecKr4x Aarr.rpoBoK, [puxoAr4Tct
Ha no3AHrorc ropy-paHHr4fi ver (170-120 u,ru rer; U-Pb, K-Ar, Ar-Ar). f lpu
:rov SoprranpoBaHr4e nporoMHJroHr4roB Morro npof icxoAhrb 3Haqi l rerbHo paHbue,
eue Ha 3Tane KoJ.rJrrH:ALl, B cBr314 c pa3BurueM HaAB14roB :Q$y:ueuo-ocaAoqHbrx
o6paroeauuii Ha nopogsr rlyu4aueHTa ocrpoBHoil 4yr-n. [4vesso BAoJ'rb 30Hbr Ha-
ABr,rroB orMeqeHa MaKcr,rMarbHar creneHb npeo6pa:oeaHur nopoA. Mo,'roAue :osr,r
MUJ' IoHHTl i3auuu,  BeporrHo,  HacneAyrcT ApeBHr{e noBepxHocrr4,  nosToMy cpopun-
pyror  6oncc 3pcnbre reKToHr,r rbr .  B coepeveuHoM 3po3noHHoM cpc3c oHH pa3Burbr  B
Io)I(HoM 6opry crpyKrypbr.

C :arc,rrcqure,rr,Hoii craAlreii paHHeMenoBoro puQroreHe3a cBr3aHbt 3Haqure,'rb-
Hble 6roKoebre ABI4xeHI4t, npoxoAr.rBrur.re Ha Soue pertouil, ' tbHoro c)lr.arnr-, o6ycnoe-
JreHHoro ABnx(eHr.reM KoHTnHeHTarrbHbrx Macc B ceBepHoM HanpaBJreHr.lu [451.
B pe:ynsrare 6r,rra co3AaHa caoeo6pa:Hal HaKJroHHar K rory KnaBurxHar crpyKTypa
paiioua c pa3Blrrr4eM a:6pocos (r.t ua4euroe) c ceeepnurx cropoH noAHqrfi i; i  u o6par-
Hurx e:6pocoe (unu c6pocoe) - c rolKHbrx. K erouy )Ke BpeMeHn orHocr{Tcfl n o6pa-
30BaHue (n lu no4uonleHae) r lo i lepeqHbrx pa3noMoB.

KaiiuosoiicKufr nepno4 xapaKrepr43yercr 3apoxAeHueM uaurniluoro rrJtroMa Ha
cve>}rHor.i TeppuropnH CeeepHor.i MoHro,rnu f461, etunawe Koroporo rrporBHnocb B
cao4oo6paroBaHVv u u1enoqHoM 6asa,rsror.rAHoM MarMarr43Me B.(onb :ou Xuroxcrcoro
n t{ r.r ro fi -14 H foAH HcKo fo r,ry6 u u u srx pa3n oM o B.



TEOMOP@OJIOTII.fl

OcuoaHure qeprbr perlerla Ce,reHrraHcrcofo cpeAHeropbr, efo feHe3r,rc t4 vcropLtifl,
no4po6Ho paccMorpeHbr e pa6orax H. A. @,ropeucoea [45], H. A. Jloraqena [3 l]
r.r Ip. MopQocrpyKrypHbli;i finaH r,r oco6eHHocrv pa3Burvfl pelseSa B KaiiHo3oe Ae-
ranbHo orpaxeHbl 14. H. PesaHoesru [38]. Bce ouu orMeqaJru, rrro 3anaAHoe 3a6afi-
Ka"rrbe orHocnTct K pafiouav no4uRrnii co cla6uru ropoo6pa:loeaHl.reM H Hl4cxoAflu{nM
oporeHHbrM pa3Br.rrueM. PerueS nryveHuoft reppr.lropt4H c paHHero KaiiHo:oq Hecer
cneAbr HzlrroxeHHbrx r{ yHacneAoBaHHbrx r',|opQocrpyxryp. f laeusnru oporpaQuve-
cKHMLI eALIHt{l laMU TeppuTopnt{ tBJlrroTcr noJroxlTenbHbre 3JreMeHrsl ropHsrx xpe6-
roe 3araHcrcoro, MalxaucKoro lr pa3Aentlou{ue r4x Me)r(ropHbte KorJloBr4uu: Xu,rox-
Llfircofrcrcaq Aerpeccur 14 Apyrue, 6oree ue,rrue crpyKrypbr (Ky4apnucxar u Vpnyx-
cKafl BnaAuHur), a raKlKe ropHbre orporn xpe6ron. B uopQonoruLrecKoM nraHe B
pe,ruerle qerKo orMerrarorcr qerbrpe ir.rop$ocrpyrcTypHbre 3oHbr: oporeHuar (cpe4He-
ropbe c a6c. orNa. 1740-1200 u), nepexo4Haa (cpegne-Hu3Kofopbe c a6c. orv.
1200-960 v), npe4ropuar (a6c. orna. 1000-760 v) n paeHuuuar (a6c. oru. 850-
550 u). Pa:lnqHutii TeKToHt4trecKaii peNun o6yc,ronu,r g,u narx4oii 143 30H xapaKTep-
HOe Co(reraHue ri lnoB pense$a il KoppenrrHbrx r4M ocaAKoB. 3ru :oulr AoBOJtbHo
oAH03HaqHo yKnalblBarcTcq B KoHTypur 6accei;iHoe nzlneofeH-Mr4oueHoBoro, MuoueH-
nJILioUeHoBoro lt :on,reilcroUeHoBoro Bo3pacTa. OHa or.ieTn14Bo pa3Aenrrorcfl 3po3r4-
oHHO-T€KTOH14qeCKHMr.{ CTyneHrMr.l, ConpoBo)KAarouIHMrr orMelreHHbre ypoeHr,r. }-la
reppuropllH pa3nt4qarorct cneAyroulr4e ocHoBHbre Karefopt4u noBepxHocrei;i n $opu
pe,rreQa: TeKToHoreHHbre, BynKaHofeHHbre, crpyKTypHo-AeHyAaur4oHHble, AeHyAaur.r-
oH |  |  bre.  ?po314oH H bte.  aKKyMynrr i l  BHbte rz  ae$,rnuuoH Ho-HaBer H Hbte.

K mercmouozeHHbt.t4 no6epxHocmnw petu'erpa orHocrrcr rpeyronbHbre Sacersr Ha
Io){Hblx cKJtoHax Malxascrcoro u 3arascrcoro xpe6roe. Taxue $oputr o6trqrio coe-
nanalor  c  ocHoBHbtMu Hal t6o,ree aKTuBHbTMH 30HaM14 pa3noMoB. TercroHI4.recxHe
npil3HaKn nonyqaror oro6paxeHue B 3J'reMeHTax pelse$a, op14eHTtrpoBaHHbrx BAorrb
TaKHX pa3nOMOB (O6aa,ru,  ocbtnf i ,  ycrynsr) ,  Qopvrapouaeuuxcr  B l .eqeHr4e nnnoue-
Ha-ronolleua. B qe,roNa noA Bo3pacrona pelueQta floApa3yMeBaercfl AnnrerbHocrb
ero rlopnanpoBal{r4r, c ylreroM npoueccoB, o6pa:yroulr.rx pea,ruuurii, HblHe cyuecr-
ayrculuii pe,ruet|l.

llytmauo:euude nolepxHocmu penuerpa orMeqeHbl rfparveHrapHo BAoJrb ceeepHofi
oKpar4Hbr XNlorc-9urcoi;icrcoii 4enpeccvu v npano6epeNHoi;i .racru p. r{nrcoir. 5ro u
ocHoBHoM u3onLIpoBaHHbte xoJlMbr, npeAcraBnrlor-L1r.re co6oi;i orlpenapupoBaHHbre
KyIIOJra,  HeKKH LtJ i l4 OCTaTKH f iOKpOBOB.

c'mpyrcmypuo-deuydatpouurdi penaerp nnpoKo pa3Bilr n npn6oplonbrx H BHyrpH-
fopHbrx qacrrx nae:o:oilcrcnx BnaAuH. os orueqeH B rrepexoAHoi;i vopQocrpyrcrypHoir
3oHe ManxaHcKofo xpe6ra, B BepxoBbrx AoJu{H per Buvypa, Bor. Kyua,rei, i-u nonty-
pax KonbrleBbrx crpyKryp. Tar<oi;i rnn pelseoa npeAorrpeAeneH 3necb npenapuporrcoii
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qeHTp€LlbHbrx .racrei;i rlHTpy3r.rBHbrx MaccuBoB. 3ro xo,qHfl.rcro-yBanucrbrfi pe,rueQ c
AoBoJ'rbHo rorron4Mll (ao 20';, (Mf,rKHMr4)) cKJloHaMfi. Bogopa^r4e,rbr HMeror ayroo6-
pa3Hyro Qopr"ry ,ru6o o6pa:yrcr coqeraHne rpe6ueil u Bepur.lH co cKrroHaMr4, pacqJ're-
HeHHbrMlJ paAr4€LnbHo pacrronolr(eHuofi peuHofi cerbro. Ko,rsqeeure u AyroBbre crpyK-
ryput o6yc,roBJIeHbr orttpenapHpoBaHHbrM14 Bcr(pbrrbrMr.i 14 HeBcKpbrrbrMH r.rHTpy3HrM14.
O4ur.r u: Hr{x fipnypoqeHbr K r4HTpy3r.rBHbrM Maccl.rBaM, Koropbre BbrAenrrorcr B penb-
eQe nororxureJrbHbrMr4 SopvaHru (Manorcyuareitcrcvil uaccue), Apyrne- orpnlla-
TeJ'rbHbrMu r<a,rrgepoo6pa3HbrMr.r $oprtravu (fOxrro-Ereuypcrcuii vacore) H npeAcraB-
,rqm co6ofi crpyKTypbr, c,ra6o pearupyroulne Ha reKToHoreue:. Bo:pacr raKoro
crpyKrypHo-.4eHyAarruoHuoro perreQa nnHoueH-3on,refi croqeHosrri i.

f ierryda4uotrrtatir peLrcecp Hau6oree pacrpocrpaHeu. Ou pa3Bur Bo Bcex uop$o-
crpyKrypHbrx 3oHax, uo uan6oree ur4poKo - B cpenHeropHofr (oporeuuoii). 3Aecs
orMeqalorcr Maccr,r BH bre cy6 ropu:ouraJl bH bre BoAopa3Aen bt c HaropHbrMU TeppacaM H
lt ocraHqaMu Mopo3Horo BbrBerpr{BaHur. Crrour,r raKux BoAopa3AenoB 14MercT Kpy-
ruzuy 20-30o, co:AaHbr B BepxHHX qacrrx MeAreHHbrM cnoJr3aHHeM KypyMoBoro
qexra, a B Hr..rxHr{x pacqJreHeHbr ruy6uuuoii epo:neii. Bepxonlr AonnH B 3roii eacril
pe,rse$a HMeror eeepoo6pa:Hoe, KoHycoBr4AHoe crpoeHr{e, o6yc,ronneHHoe ruHpoKo
npoflBneHHbrun co,ruQrrcKquoHHblM14 npoqeccaMu B BuAe HaAMep3norHoro croKa. Ha
cKJIoHax ceeepHoii 3Kcno3xuhr.r ua6rrc4aercr roQpupoeaHHocrb, o6yc,ronneuHar Ha-
TeqHbrM14 co,ru$,rrcrquoHHbrM14 TeppacaM14 14 ycryrraMr4 HafopHbrx reppac. ,{lnrens-
uocrs rfopnanpoBaHr,rr penrerla sroii rcarenop1414 oxBarbrBaer rlLrpoKuii eo:pacruoii
Ailarra3oH or niureoreHa Ao ronoqeHa BKJrlor{r4Te,tbHo. OH orpaxaer Bo3pacr KaK
ApeBHr{x penilKToBbrx rroBepxHocreil eurpanHusaHHt, TaK u o6HoBneHHbrx ylracrKoB,
nepepa6oraHHbrx cKJIoHoBbrMil npolleccaMH, ooyclou,reuubrMr4 TeKToHr4qecKHMr.r r.r
KrHMarr.rqecxrznn $arcropavn. B tlocrnrrdorleHoBoe BpeMq BoAopa3AeJrbr 11 cKJroHbr
xpe6roe cpe4ueropuil 6st,rn uo4e,ri lpoBaHbr Haro)KeHHbrMr4 Mep3norHbrMr4 n Mep3-
,rorHo-co,rr.rr|,rrrcKr-p{oHHbrM14 frpoqeccaMu, a B Hu3KofopHoM pe,rre$e npeBanupoBanr..r
npoUeccbl 4e$lrorquoHHofo u cKJloHoBofo cMbrBa. Ha reppuropr4r4 orMeqaHlTct
TpH noBepxHocTI4 BblpaBHnBaHHt: ItZUIeofeH-MHOI{eHOBOfO, MrlOUeH-frJlltOUeHOBOTO 'l
:on,rericroqeHoBofo Bo3pacra. Pernrcrlr 3rr4x froBepxHocreii o6pa:yror cryneH-
tlarocrb n penuerpe H pacnoJ'rararorcr B KoHrypax ypoeHeii 6acceiiHoe coorBer-
crBytouero Bo3pacra. Bo:pacr nx 6o,ruurzncrBoM r.rccJregoaare,reii onpeAenqercr no
orHochreJrbHoMy fronoxeHnro B penre$e Ha ocHoBaHutr HeoreKToHr4qecKofo h reo-
voprf o,roru.recKoro aH€Lrr u3a.

Hau6oree ApeBHHe noBepxHocrr4 [aJreoreH-MHoueHoBofo Bo3pacra orMelrarorcr B
oporeHuoir H nepexoAHofi uoprpocrpyKrypHbrx 3oHax cpeAHeropuoii uacrn xpe6roe.
Pe,ruxroerte nnou{aAKn HX orMeqarorct coorBercrBeHHo ua ac6o,rrcrHbrx Bbrcorax
f 300, 1000 r.r 800 u. Or-lr opr4eHTr.rpoBaHbr BAonb tnsuit vopr$ocrpyrcrypHbrx 3oH H
npcAcraBntlor co6ofi rloJlf ireHerliqecKile o6paroeaHua. Ha Hnx Lracro orMerrarorct
3JltoBt4at, ' lbHo-AenK)BHanbHbre l-eHortinbr orJrolKeHHii HeonleiicroqeHoBoro Bo3pacra c
ocraHrlaMu KopeHHbrx nopoA. B pesy,rsrare Hanox(eHHbrx 3oJroBbrx npoqeccoB Ha
BeplxhHax Bolopa3Aenon o6pa:lyrorcr 4e$,rrrlzoHHsre Qropvst nycrblHHofo BbrBerpH-
BaHVfl - KaMeHucrble nycrblHlJ. Tarne $oprtasr 3onoBoi4 o6pa6orru, KaK Hurlt4, Kap-
HH:u, o6e,rl 'rcKH, r.r3BecrHbr B Mex(Aypeure Ky4apa-9lrnofi. He ncrcrrc.laercq o6na-
py)KeHue raKr.rx noBepxHocreii i l  B aKKyMyrqrr4eHofi uopsocrpyrcrypHoil 30He.
floc,re4Hue npeAcraBntror co6oii xonMr.rcro-rpr4oesril ocraro.ruurii pe,'rse$ no cy.nu
Kolrcon nALrpoeaH Hoil ApeBHefi noBepxHocrr.r yKa3aH Horo Bo3pacra.

B ueoreue npoflcxoAxr $opvuponauae Hr43Ko-cpeAHeropHbrx xpe6ron, HaxoAfl-
urrJxcr B npeAfopHoil r.r nepexo4noii naop$ocrpyKrypHbrx 3oHax. 3ro no4opa3Aenbr c
rl lpar-nrenrauH MLJor(eH-nnuo[eHoBbtx peJ'rHKToBbrx noBepxHocreii nupanrrnnarrHfl t4
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cKroHaMH c MaccoBbrM cMerr(eHr4eM [poAyKToB Kopbr BbrBeTpvBaHVfl, oTMeqeHHblx B

cKBa)Kr4HaX IlO KOppentTHblM ocaAKaM. Ha fpaHHIIe [peAfopHoii H nepexoAHoil 3oH

orMeqaeTct 3po3HoHHo-HeOTeKTOHt4qecKar cTyfleHb, KoTopafl orqeTrl4Bo npocne)KH-
BaeTcq B penbeoe oTAe,'lbl{blM!.1 nnoulaAKaMH 3onneilcToueHoBofo Bo3pacTa v no4-
TBep)r(Aaercr KoppenqrHbrMr4 ra,rreqHo-BzLrIyHHbrM14 ocaAKaMLI cv'vnbAyitcKoti Tonll l i l .

K opozuotruo.l ly muny pe.taetltd orHocrrcr cKJroHbr peqHbtx Aont4H H AHnlqa naAeii,
B OCHoBHoM pac[pocrpaHeHHblx B paBHHHHOfi l l  npegropHoil, pexe B opofeHHoti H
nepexoAHoi;i 3oHax. B panuHuHoii Lr npe4ropHoil 3oHax raKl,te AoJrlHHbl npope3arcT
BbrcoKHe neclraHble reppacoyBaJrsr, o6pa:ya ycrynbr Bbrcorofi lo 25 w. B lpe4ropuoil
u nepexoAHoi;i souax orMellarorct B Aonl4Hax 2-ro, 3-ro nopflAKoB (percra E,laHrca, Bra-
vypa, Cyxoii Pyveil u ap.). Opneurr4poBaHbt Aonl'tHbt B ceBepo-3anaAHoM, cy6vepu-

Ar.roHzurbHoM, pexe ceBepo-BocrotlHoM (pexn Taurzp, Krzpers) Ha[paBneHHqx. 3ano-
)KeHhe nx o6srqr-ro coBnaAaer c HarlpaBneHueM pa3noMoB u uMeer 3po3troHHo-
TeKToHt4qecKoe npor4cxoxAeHue. Crc,rosur AonHH u3pe3aHbr oBparaMt't t4 rtpoMot4HaMil,
pac fr oJro)r(e H H br M 14 BKpecT 14 x fipocTl4paH[fl,.

Axrcy.trytsLmuartuti l penuerp pacnpocrpaHeH B ocHoBHoM B npeAenax paeHnHHofr
:oHur. Ou npeAcraBneH nofirraoii, reppacaMh HH3Koro ypoBHt (l- lV) no:4HeHeonreii-
crorIeHoBoro, o3epHo-annroBHan bHoii paeuu uoii paH He-cpeAHeHeonneilcroueHoBoro,
npeAropH brM u u,reft {tav u H KoHycaM r,r Bbr Hoca no3AHeHeoflnericrot]eH-ronoue HoBoro
Bo3pacra. B Ao,qraFrax pen t{nrcoii, Xuror, Kyaapa pa3Bura B ocHoBHoM noiiva (4o

3,5 v), rxHpuHa rolopoil Kone6nerct or 0,7 Ao 3,0 rcv, n I ua4nofiveuuat reppaca
(6-8 rr,t). Ocra,ruuure reppacbr cla6o aurpareHbr r.r orMeqarorct or4eruusrnau {tpar-
MeHTaMu. floaepxuocrb reppac cna6oHaKnoHHafl, HepeAKo 3a6onoqeua. Pyc,ro perc
MeaHApr4pyloulee, c ylracrKaMn Qyprcupytoulux noroKoB B pacut4peHlltx AonnH.
B ycrsensrx qacrflx p. Kyaapa orMeqaercr 3a6onaqnBaHue H 3acoreHlle yLIacrKoB
noiiusr. O:epuo-a,urcBr.riubHar paBHfiHa BKJrIoqaer KoMnreKc reppac BblcoKUX ypoB-
ueii (V-Vll l) paHHe-cpeAHeHeon,'reilcroqeHoeoro Bo3pacra. f lonepxuocrb 3rHx rep-
pac cy6ropu30HrarbHaq, npope3aHa BoAoroKaM14 2-ro nopr4rca,3po3HoHHsrvrur 6opo:-

AaMn, oBparaMu, rracro c ycrynaMfi Bbrcorofi ao 25-30 u.
[1ecqauure reppacoyBarbr cny]Kar 14crorrHr,rKaMH Anfl pa3BeBaHnr necKoB. Cyuec'r-

ByrcUlile fufaHTcKue cKBO3Hbre TeKToH14qecKr4e KopHAopbr ceBepo-3anaAHofo HanpaB-
reHr4fl crroco6creyror aerponoii AerreJrbHocrrr 14 co3AaHr4ro 3o,roBbrx tfopv pe,rserpa. 06
3TOM CBHAereJrrbcTBye'�r HanpaBneHr.re Aonr.rFl, [pope3arcqHx TeppacoyBanbr, a TaKxe
opr4eHTupoBxa ocei;i napa6oruuecKr4x AroH r.r 6apxaHHsrx fprr. f lonepxuocrb yBaroB
unrericuBHo nepepa6oraua ge$,rrquoHHbrM14 npol(eccaMH c xoporuo BbrpoxeHHbrMu
soJloBbrM14 (lopuarr,tr.r (xopu4opor BbrAyBaHr.rr, rqer4crbre u 6yrpucrure necxn). ,{,ru-
TeJrbHocrb pa3BeBaHHr ltecKoB or cpeAHefo Heon,reilcroqeHa Ao foJ]oueHa. Conpe-
MeHHoe pa3BeBaHr.re necKoB Ha6,rrc4aercr Ha JreBoM 6opry 1o,ruHur p. Tonra (ypovu-
ue Eorsruue [Iecxn). Oco6oro BHr4MaHr4r 3acny)KhBa]or npeAfopHbre v
BHyrpHt.opHbre 3oJroBbre paBHilHbr, 14HTeHcuBHo nepepa6orauHbre 3po3uoHHbrMr,r npo-
ueccaMr.r. Ha paHueii craAt4Ll 3Ta Karefopur loBepxHocru npeAcrae,ra,ra co6oii npo-
JIroBilILIIbHo-AenroB14ar bHbre runeil$ur. Bnocle4crenlr ApeBHr.rir arcryvylrrueHuri; i
pe,rserp 6un nepepa6orau :oroebrMu npoqeccaun. [oAcrnJraroulne ocaAKr4 HHofAa
npocBeqr,rBaror rlepe3 eo,roeuril rroKpoB, a qaue $rzrccupyrorcr B 3po3t4oHHbrx AoJrHHax,
npope3atoulHX 3Tr.r paBHHHbl, LlIl.-Ll OTMeqatOTCt B CKBalr(r4HaX.

l.Icroptrt pa3BLl'tvn penue$a paiioHa s rcai;iHo:oe HaAelr(Ho BoccraHaBJrHBaerct
JIHtrtb c nJluoqeHa, c cpoptrrnpoeaHHr Kop BbrBerpuBaHur. .{ocronepHo ycraHoBreHHbre
orJro)KeHr4r frzlneofeHa Ha nnoulaAu ot'cyrcrByr.or. Haru.lt{e fix npeAnonafaercg B
flpeAenax ApeBHHX noBepxHocrei l  esrpaeuneaHur B cpeAHefopHoi.t  \acru xpe6ror, He
HcKJltoqaercr o6uapyxeHl4e raKr4x or,roxegufi  14 Bo B[aAHHax. Oparveurbr Mr4oueH-

5t3



frJuroqeHoBoil rcopsr BL,r Berpu BaHI4q coxpaHun l4cb rraBHbl M o6pa:ov Ha BoAopa3Aenax

xpe6roe. B norAsena rrnr{oqeHe B pe3ynbrare o6ulero noAHtrnfl paiioHa 6oluruas
qacrb ee 6srla pa:uulra 14 [epeorroxeHa B BuAe KpacHouBeroB roJtoroi icKoii  cBt4rbt.

K,runar 3Tofo nepr4oAa 6btn rei lnbrf i  I{  yMepeHHo cyxofi .  ,{a,r luei iuue npoqeccbl,

npoHcxoAHBrrrf ie B 30flnei icroUeHe, Bbtpa3r4Ji l4cb B I|JIocKocrHoM cMbtBe n 4eQ,rrcrcqu-
oHHoM cHoce npoAyKroB BbrBerpvBaHLrf l .  f lpoucxo4ur AeHyAarIuoHHoe BbtnoJIarKUBa-

Hhe cKJ'roHoB, a e penueoe o6paryerct cryneHb, y I IoAHo)KLtt xoropoii  Qopvrapyrcrcr
ne.qnMeHTbr. B yc,ronulx nponu6aHua Bna.4lrH KpacHouBerHbre ornoxeHHl pa3MblBa-

Jrhcb r,r r lopvnpoeanHcb ra:IeqHurcrl  cr6ult4yi icxoi i  roluln. B vexropHblx BnaALlHax

npeo6nagan c,ra6opacu,reueuuuii  :po:noHurt i l  penue$ H ri lApocerb pa3BI4Bzlnacb no

THny peKa-o3epo-peKa. f lnau rr.rApoceru noqrrl  He orJl l4tra"qct or coBpeMeHHofo.

KLruvar xapaKTepu3yercq noxonoAal{t ' reM t 'r  pe3KI4M coKpaueHueM tuupoKonl4crBeH-

Hoii  $nopur. B reqeur{e Bcero HeonreficroqeHa reppfiTop}.rt  ucrtbrrbtBa,rta o6ulee noA-

Hrrr4e c, 'roKzlnbHbrMH orrycKaHxrMil 14 aKKyMynrqnefi .  @opnaupoaasue Heon,lei lcro-

r leHoBbtx reppac 3aBr4ceJro or KJruMaruqecKr.rx yc,roeui i ,  cBt3aHHbtx c rtepuoAaMil

,re4HHxoenii  r i  MelKneAHHrcoeuii .  ,{ansHeiiruee rroxoJroAaHr4e KJu4Mara orpa3unocb Ha

lurororo-$aur4rlnbHoM cocraBe ornoxeHHii.  14: pa:peroa Hcqe3r14 KpacHouBerHbte

rIIHHllCTble OCaAKu, npOITCXOAI{T HaKOlJIeHue CepOIIB9THbIX O3epHO-anJrltOBl4a"rlbHblX
c,.roHcrbrx rrecKoB xurorc- 'rHroi lcrcoi i  rorrqu, KpHBorpcKoii  cehrsr u Vcru-Krzpaucrcoi i
Teppacbr, MoulHbre cKonrreHur Koropbrx [pt iypoLleHbr rc 6oprana B[aAuH nepeA aHTe-
rreAeHTHbrMr.r yqacrKaMr.r AonfiH. Orueqaercr uhpoKoe pa3Br4Tr4e rpy6oo6ronaotlHbrx
cKJ.roHoBbrx o6pa:oeaur.r i ; i  h nporBneHile co,rutp,rror<qnoHHbrx (ae$lrorcquouurrx) npo-

ueccoB. B roroqeHe orMeqaercr aKTfiBH3arlr.rr HeoreKToH14qecKr,rx 4nuxeHni; i ,  B
pe3ynbrare Koropbrx y noguoxr.rf i  cKJroHoB o6pa:yrorcr cpbrBbr u KaMeHHbre ocbrnu.
To,rruu o3epHbrx u peqHbrx necKoB r..rHTeHcHBHo pa3BeBalorcr, noKpbrBat qex,roM

6r r.rs,,reNaulne BoAopa3Aen br.



TIO JIE3HbIE IICKOTIAE MbIE

Ha reppuropLlt4 l lncra 143 roprorr i lx rrore3Hbrx HcKo[aeMblx r43BecrHbr Mecropo)K-

AeHVs u rrporBJreHrlr 6ypsrx yr,rel i .  MerarluqecKr.re nore3Hble HcKonaeMbre ttpeA-

cTaBJ.teHbt f tpotBneHutMt4, nyHKTaMH MuHep€InH3al\LlL|,  [LlHXoBblMl4, nepBHtlHblMH H

BTopHrrHbrMu feoxnM14qecKHMil,  6uofeoxr{Mr.{qecKr4Mu 14 rrrApoxr4M14qecKuM14 opeona-

n,tu nao,rr6AeHa, MeAu, ypaHa, )r(eJre3a. l4s HeNaeranrr{rtecKr4x noJre3Hbrx r{cKorraeMbrx
BbrrBJ.reHbr nyHKTbl Mr4rrepaJu.r3aquu Q,rroopnTa, [potBneHl4q noAenoqHbrx rcavueii ,
Mecropolr{Aeuur o6,ruqoeoqlrbrx Marepi lanoB, rJrr i lH KHpnHLIHbrx Ir 6yponsrx, 6ylonono
KaM Hr. recqaHo-roaer.r i i  H srx cMeceii  u necKoB.

|OPIOqI4E I{CKOIIAEMbIE

Yro.nr 6ypuii. Orcr.tro-K,rroqeBcKoe Mecropo)KAeuue u Basu-Bynurrccrcoe npotB-
reHr4e yrJ'rr cBr3aHbr c orJroxeHVrMV rycr{Hoo3epcxoil cepnu Hr4r(Hefo Mera, cra-
f arcuIH M 14 X n,r or-t{ r.r xo i;i c rcyro u Yp,ryrcc r<yro pu Qro reu u sre B n aAr.r H br.

MecropoN4eHrle OrcuHo-Krrcqescrcoe ( l - l -3)  [  10,  84,  6J,96,  1 13]  nprzypoqeHo K
oAHouMeHHoi;i nyns4e pa3MepoM 7 x 3 xv, pacnoJro)KeHHoii e :anaAuoli qacru Xu-
rorc-L{nxoiicr<oii 4enpeccun. Mylu4a hMeer Sopruy acuMMerpr4qsoii cnuxrnHa,ruuoi;i
cKnaAKL{ ceBepo-tsocrorrHoro npocrupaHHr c 6o,ree KpyrbrM ceBepHbrM rcpsrnov (5-
l5 ao 30-40o). Kpur,rrr cKrraAKu c,'roxeHbr necrraHr4KaMu u aneBpo,ruravn 6e:-
yro,ruHoi;i y6yr<yHcrcon (cun:y) 14 yrneHocHoii cereuruucrcoil ceur rycuHoo:epcrcoir
cepr.l l . Yr,reuacrruleHHocrb pa3pe3a 6oree errcoKar Ha ceBepo-Bocroru{oM r}lar-rre
MecropolxAenur. 3Aecl BbrrBreHo I 7 yrorruurx i lJracroB cpe4ueii naoulHocrsrc or 0,5
ao 6,3 M. flnacrbl clo)KHbre no crpoeHuro H HeBbrAep)KaHHbre no npocrr4paHnro,
3zlnefarcr Ha uy6uuax or 5-8 N 477 M. flo KaqecrBy yrnH 6ypsre Bbrcoxo3penbre
MapKr.l 63, nepexogHbre K KaMeHHbrM MapKH A. flo o6orarnMocru orHocrrcfl B
ocHoBHoM rc rpy4uofi u OqeHb TpyAHoii Kareropr4rM. Moryr HcrloJ'rb3oBarbcr B
KaqecTBe TolrrHBa Anr KOMMyHaTSuO-6srrOebrx HyxA. fopuorexuuqecKne ycnoBut
Mecropo)r(AeHr4r cJro)r(Hbre v33a 6o,ruutoil r,ry6ur-rsr orpa6orxu (e cpe4ueu
105 v). B Hacrorrqee BpeMr BeAercr yue4o6srva BepxHHX foptl3oHroB
Mecropo)r{AeHilr c roAoBoii ttpou3BoAHTerbHocrbro 20-25 Tbrc. T. BaraHcossre
3anacbt rcareropll i i  A + B + C1 ua 01.01.1998 r. cocraBltJlu 890 rurc. r, rrpofHo3Hbre
pecypcbr Karefopr.r14 Pr - 150 v,rH r.

f lpore,reHne BarH-ByLruxcrcoe (lV-4-2). B noi;ive pyv. Baru-EynbrK, rrpaBoro rrpu-
roKa p. Yp,ryrc, f l. E. I lyueurcoru [8 1] 6sr,rra o6HapyNeuu BblxoAbr Mil, 'roMoulubrx
(15-2 n) nracroe yr,reil, f lpuypoqeHHbrx K Teppr4reHHbrM orJtolr(eHurM Hepacqne-
Hel{Hbtx It lyproilcr<oii n y6yrcyHcxoii csHr. Kaqecrso yrreii u Macura6br nporBneHut
He onpeAenrnucb.
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METAJIJII4qE CKI4E IICKOIA E MLIE

LIEPHbIE MBTAJIJIbI

)Ke.ireso. Ha n,rouraArz r43BecrHbr ABa ryHKra Mr.rHepalu3auur4 x(ene3a [80], npn-
yporreHHbre K ocHoBHbrM :$Sy:ueav yHrypxyiicrcoii csrirsr Huxueii nepnau. O4uH
nyHKr MuHepa;rn3aquu (l l l-1-26) pacnoroNeH B6nn3rl noc. Orcrr6pscxufi u npeg-
craBJreH xeJrBaKaM14 MarHerr{Ta s sanr6aHAax IafrKil M14KpoA},ropHroB B 3oHe,4po6le-
Hilr ceBepo-Bocror{Hofo npocrnpaHr.rr. Bropoil nyHKr M14HepaJru3auilH (l l l- l-29) Ha-
xoAurcr B ypoquue l4raua. 3Aecu e rpaxu6a:a.nurax BcrpeqeHbr roHKHe rpocerrKH
MarHernr-feMarnroBbrx pyA. CoAep)KaH ue )KeJre3a He onpeAenr,rocu. f lparcru qecKoro

l,rHTepeca oHLr He npeAcTaBnrrcT.

UBETHbIE METAJIJ'IbI

MeAr. F"lau6onee rrepcneKTHBHbrM reoJrofo-npoMbruneHHbrM THnoM MeAHoro
opyAeHeHLrt n paiioue rBrrercr uolu6Aeu-ueguonop$upoeurfi, napareHerr4qecKu
cer:aHHurft c rpaHilrouAaHrr.r 6uuypcKofo KoMrrJteKca (rtporBJreHHe KyAapuHcrcoe).
BropocreneHHoe 3HaqeH14e HMeer M14Hepanr43auur caMopoAsofr ueAu e rpaxn6a:als-
'rax yHr-ypKyricxofr cBr4rbr (nporn,reunl Moroi;i, Eropoecrcoe, OArluoxas Cocua u
N't Hofo' I r rcJleH H bre nyH KTbr \l4 r repzln Hra tlu u ).

I lporareHne KyAapuHcrcoe (l l l-4-2) pacnonolKeHo B oceBoil vaclr Kygapuucxoii
rpuBbr, B BepxoBbrx perc fprrnyxa u Xypafi, rreBbtx npuroKoB p. KyAapa. OHo eurqe-
J'reHo 14 onr,rcaHo ff. M..f6rorcoeurrtr [ 15] noa Ha3BaHr4eM l-peil:eHoeoro nporBneHr,rq
vo,rn6AeHa. B 1912 r. 3Aecb 6urru ecrcpurrsr [90] r43MeHeHHbre rpaHr.rrbr c n,teAHofi
MUHepanH3arluei.r, vro nocJry)Kilno ocHoBaHHeM Ars Aerilr lbHux ropuo-6ypoBbrx no-
ilcKoBbtx pa6or [60]. Vqacrox rlpotBneHr4r c,'ro)r(eH rpaHUTor4AaMu A]rfl4AHHcKoro
KoMnJreKca, BKrrorrarcuIi lMr.r KceHoJ'rr4Tbr paHHenaJreo:oficrcux ra66pou4oe, cnatrueB u
MeTaByJIKaHHToB KaraeBcrcoii ceursr H lepeKpbrrbrMrr B ceBepo-3ana4Hoii uacru rcuc-
nbrMli BynKaHoKracrHTaMu raMupcKofi csr4rsr eepxneii [epMH. Ha rcre flporBneHilt
oHu npopBasul Aaiircanru u He6orrrunM14 r-rrroKaMu FpaHHT-noprfirzpon 6nuypcrcoro
KoMnneKca. Ha py4onporBreHr4fi BbrAerrercr ABa ruroKBeprca: Ceneputri i u lOxHsrii.
Cenepuurii rxroKBepK unaeer $opvy cno)KHofo rcyloloo6pa:Horo reJra (1300 x 800 m),
norpyxarcuerocr B ceBepo-3anaAHoM HanpaBJ'reHuu. HrlxHqq rpaHnua HaxoAurct
Ha r,ry6uue 280 rnr. lOx<nsrii luroKBepK (500 x 200 u) pacflono]r(eH e 1,5 xN,t ro)KHee
CeeepHoro. tr4zyveua rorbKo ero ceBepHaq qacrb. fpaurzqsr tt lroKBepKoB onpeAeneHbr
rro AaHHbrM orpo6oeaHnfl r4 Marepnzl[aM MafHHropa3BeloqHsrx pa6or. f1opo1r,r s
npeAenax uroKBepKoB npoKBapuoBaHur, a,r16urn3r.{poBaHbr, yqacrKaM14 KaJruullarn-
3upoBaHbl, 6noruru:upoBaHbr 14 B 3Harrr4Telsuoil crerreHil rpefi:eHn:rapoeauur. Cra-
6ovnHepa,rr.r3oBaHHoe frpoxrlnKoBoe oKBapueBaHLre pa3Buro 3HaqureJlbHo urr,rpe rpa-
H14u txroKBeprcoe. Bu4elflercfl HecKo,rlxo cra4r.ri i  oKBapUeBaHur. C uau6o,ree paHueii
cBt3aHo QopvupoeaHue r(uJ'rbHbrx rpeilteuon H [oJ]oro3zlrleraroulr4x Nu,r (vouluo-
crblo Ao 0,5 v) uecroBaro-rpe6euuaroro cpeAHeKpr4crzllJr14qecKoro KBaprla. Pacnpo-
crpaHeHbr oHrl Ao r,ry6uusr 10-15 u. Ko nropoil craluu orHeceHbr npoxunroJ Mo-
Ito'rH0-6eroro MenKoKp14crulfir i lqecKofo KBapr]a MoulHocrbro Ao 5 cv c 6e4Hoi;i
BKpa[neHHocrb]o rrHpr.rra, pexe xarbKofrr4pilTa, Iraolu64eHrlra u feMarura.
c uau6olee no:4uefi craAnei;i cBr3aHbr HHreBuAHbre npolKr4JrKr.r BoArHo-npo3paqHoro
roHKoKpHcriuul14qecKoro KBapqa c o6lr,rsHofi ToHKoi;i BKpanneHHocrbr.o i lHptrra Ir
xzlJrbKon r,Ipr.JTa.
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f,raeHurN4H pyAHbrMH M14HepzlrraM14 qBr{torct (?6): xastarconupar (1-2), nnpur (go

3), ursnaeuur (1) u pyrur (l), pe)Ke Bcrpeqarcrcr MarHerur, reMart4r, x€LltbKo3l.lH,
6opunr, KoBerJI14H, crfa,repur, raJreHttr, uo,ru6AeHur. B sorle oKucJIeHHt (ao 20 v)
pa3BHTbr MaraxuT, a3ypl4T, xpl.l3oKonna, HHofAa coBMecTHo c xaJIbKonupHToM t4 Ko-
BeJrJrHHoM. OpyAeueune npo)r(unKoBo-BKpalneHHoe, B ueJIoM 6eAsoe H HocHT HepaB-
uovepHurii xapaKTep. B Ceeepuov txroKBepKe coAep)KaHHe MeAI4 cocraB,rser 0,06-
0,5 % (cpetHee 0,26), uoru64eua - 0,006-0,01 %. fIosrtueFIHLIe coAepx(aHr'rt Mo-
ru6AeHa rrroreror K KpaeBbrM qacrtM lxroKBepKa. 14: conyrcreyrcuux 3JreMeHToB
orMeqeHo cepe6po (ao I r/r) 14 3onoro B AByx npo6ax (0,05 rz 0,1 r/r). B [OxHorvr
uroKBepKe opyAeHenbre nopoAbr npocre)r(r4BaroTcr BAoJIb ceBepHofo Q,raura B Bt4Ae
rroJrocbr 500 x 200 u. Co4epNanue MeAr4 Kore6nerct or 0,06 ao 0,3 (% (cpepuee 0,14),
nao,ru6Aeua - or 0,003 Ao 0,005 '%. llepuuuusre cylsQn4Hbre pyAbl c coAep)KaHtieM
ve4u 0, 1-0,2o% npoctexeHbr Ao ruy6rlr-rur 130 u. Ko,rHqecreo vo,lu64ena B pyAax
He Bbrrre 0,005 %. flporHo:lHure pecypcbr pyAbt Karefopuu P2 4o r,ry6nusl 200 v co-
craB,rrrcr 6oree 150 unu r (300 rbrc. r Meglr) 112]. Percoveu4yercq rpoBeAeHrle reo-
Jroro-3KoHoMuqecxoi i  or1eHKu npoqBneHHq.

f lpore,reHur Moroi i  ( l l l - l -21) ,  Eropoecrcoe ( l l l - l -18) ,  O4nuorcar  Cocna ( l l l - l -25)

[80] Haxo4rrcq B Hr4)KHeM reqeHu14 p. Vuryprcyfr H rpnypoqeHul x KylapraHcKoii 3oHe
pa3noMoB cy6ruuporuofo HanpaBneunr. Bueu1arcur4M14 fropoAaMil qBrtlorct rpaxt4-
6asanrrur yHrypryfrcrcoil celrrur. l{e3uaqrlrelbHoe opyAeHeHue B BuAe npilMa3oK Ma-
J'raxHTa H a3ypura npHypoqeHo K 3oHKaM Apo6neHHfl r"r oKBapueBauut. Mouuocrb 3oH
oKBapueBaHr4r  He npeBbrnaer 1,5-5 v,  nporr l r (eHHocrb-  100 v.  Muuepaloruve-
cKHM aHULI iH30M B npOTOJIOqKaX B BeCOBbTX KOI14qeCTBaX yCTaHOBneHbl JIHMOHIdT, f i f l -

pHT, xa,'rbKonupur, Ma,rraxr4T, rpo3nT, nucuyronuri; l MuHepan; B 3HaKax - a3ypuT, Mo-
,rn6Aeuur, Kynp14r, caMopoAHar Me.4b, rlepycurr. f lo cnercrpa,rbHoMy aHzlnu3y
coAepxaHr4e MeAU Ha nporBneHiltt Moroii cocraBJrrer 0,05-0,3 o/t; Eroponc
0,28 % e rceapqeeoii xr.rrre u ao 2'% B MuHepanu3osauHoil nairrce; OAuHorcaq CocHa -

0,03-4 2(t. [\pone neH uq ManonepcneKTu BHbr.
B Hnxueu reqeHr4u p. VHryprcyii B none rpaxu6a:a,ruroB yHfypKyiicxoi;i ceurur

pacnoJrararcTcr MHoroqhcrreHHbre (28) nyHrcrur MnHeprlnr43aulrr4 MeAu. Bce oure nprz-
ypoqeHbr K 3oHKaM Apo6,reHr.ra u oKBapueBaHr4q cpeAu :lQQy:neon. Mnueparu:aqur
npeAcraBneHa y6oroii BKpanneHHocrbro r.r frpxMa3KaMu ue4Hofi 3eJreHil 14 caMopoA-
Hoil Hre4lr. [Io pe:yluraraM cneKTpilrbHoro aHilr]r43a coAep)KaHr4e MeAu cocraBrrer or
0,03 4o 0,3 ?6, HHor.qa orMerraercr cepe6po (l-3 r/r) 14 cBlrHeu (po 0,01 %).
B npororovxax ycraHoBneHbr caMopoAHaq MeAb, Mzlnaxhr, Kynpr.rr.

f lynrcr M14Hepulrru3aqnu fa66poeoe (lV-2-8) npeAcraBneH paBHoMepHoi;i roHrcoii
BKpanneHHocrblo nhpHTa 14 xaJrbKonvpvra B nefMaronAuon ra66po qeurpa,rsuoii
qacru paccnoeHHofo Lllaparolsu<oro MacchBa vonocrolicxoro KoMn,rercca. f lo rpe-
urr..rHaM B rropoAax pa3Burbr rJreHKil MaJlaxr4Ta, a3ypr4Ta. Pa:uep BbrxoAoB opyAelre-
nbrx nopoA He flpeBbruaer 0,05 rcu'. CogepNaHr4e MeAlt t lo cneKrpanbHoMy aHanr43y
Aocrr4raer 1 '%. Bce nepeqhcneHHbre nyHKTbr MHHepilrrr43aL\vv rlrera Hr,r3Kr.rx coAep)Ka-
uuti u ue6o,rbur4x [apaMerpoB caMocrotreJ'rbHofo 3HaqeHl,tf l He 14MercT.

Kpove roro, BbrqBreHo qerbrpe JruTofeoxuMr{qecKlrx H 6noreoxnMuqecKr4x opeo-
na MeAH rrnouraAbro or 0,5 Ao 3-4 xv'c coAepxaHurMH or 0,01 ao 0,1 %, B oTAerb-
rrr,rx npo6ax no | 94.

Mollr6geu. Ha reppraropvn nLlrcTa u3BecrHbr l4eaHoscrcoe rxroKBepKoBoe n Ta-
ML{pCKOe )KL'lJIbHOe [pOtBi]eHI4t, a TaK]Ke HecKoJIbKO I|yHKTOB Mr4HepanH3aUr4t{, nep-
BHq H brx Jl Ltroxr4 M HqecKilx 14 rr.rApoxnM 14 qecKH x opeoJroe Naor ra6Aeua.
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f lpore,reuue I4sauoscroe (YraH-[-anra) (l l l- l-34) [115, 80] pacnonoxeHo Ha rleBo-
6epexue p. KyAapa, e 2,5 xHr K roro-3anaAy or A. 14saHoerca. f lpe4craareHo KBaptl-
tto.nn64eunroBbrM rrroKBepKoM, JtoKuLIIl.t3oBaHHr,rM B 143MeHeHHbtx BynKaHHTax raMHp-
cxoil ceuru, npopBaHHbrx Aaiircarntu MHKpoAt4opuroB, AI4optJToeurx nopSr.rpuroB, rpa-
Hur-nop$npon. PyAorcourponr.rpyrorqei;i crpyxrypoil tBlterct KygapuHcrcat 30Ha
pa3noMoB. Lllrorceeprc oeansFroii $opvut, eutuHyrutfi e cy6ruHporHoM HanpaBJleHutl,
nnouraAbro 2,J rcvt. Brcrrcqaer qApo nnou{aAurc 1,5 rcv- co cpeAH14M coAepxaHI4eM
von rl64eua 0,0 5 %, orcafi uleu uoe npoxlrnKoBo-)Kl{Jl bH I' l  M 14 3oHaMI't c coAepxaH ueM
uoln6AeHa Ao 0,03'%. Ha r,ry6uHe BbrtBJIeHo HecKortbKo pyAHbrx 3oH c coAep)KaHh-
ev uo,ru6Aeua 0,03-0,05 %, r:/lo]tr\Hocruro 6-250 v. Muuepa,'rsnsli;i coctae rpo)Knn-
KoB: KBapU, rca,rueerri i rroneBoi;i urar, B He3Haqr4TerbHbrx KoJIHqecrBax - TypManhFI,
6epu,r,r, MycKoBr.rr n S,rrooprar; pyAHbre - Monr{6neHHT, nupHT, xil l lbKonrdpnT, feMa-
TI4T, MafHerHr, eons$paMflT, ueeJrHT, fareH14T, cSalepl.rr, xa-rlbKo3HH, IIoBe,'tJlt4T,
craHHHH, KOBeJrJr14H, KrrHOBapb, TeHHaHTHT, Terpa3Apl4T, BI4cMyTuH. BropuuHule u:-
MeHeHur BMeurarculux flopoA: Karuu[arr43ar1nn, 6epe:uril3ar14fl, BTopt'tqHbte KBap-

uurul. f lo pacnpeAeneHurc pyAHbrx 3JIeMeHroB B [epBl4qHbtx opeonax npeAnonara-
ercr, rJTo nporBneHr4e csopuupoeauo B HaAblHTpy:ueHoii 30He L'l HMeer
He3Haqr4reJ'rbHsri; i epo:rlonHurii cpe: [80]. f lporuo3Hbre pecypcbr nao,ru6Aesa Karefo-
pr4u P1 B Korrr4qecrBe lJJ rs tc .  r  npH nepeoqeHxe [71,  12]  ue 6s l , ' tu  npuHnrut .  Pexo-
MeHAyercr Aorr3yqeHr.re qeHrpa,rrHofi qacrH 14 Q,rauron pyAHoro nont.

llporareHue Tan,rupcroe (.lll-2-2) [ 15, 90] HaxoAr.ircfl Ha r-o)KHoM cKroHe T'anrup-
cxoil rpnnlr, B BepxoBbrx p. Tarr,tup. Bnaeu{arcruuMr,r nopoAaMu flBJlttorct 6ilotlttosste
cpeAHe3epHucrbre rpaHlJTrr 6nuypcrcoro KoMnJ'reKca c KceHo,rHTarvr.r ry$oe 'ravupcrcoii

cBr4rbr, npopBaHHbre Aaiiravu rpauur-nopQr{poB 14 rpaxnpr4on ur-nopr}upoe. PyAuar
MnHepann3ar-\ur npeAcraBJreHa MonH6AeHuroM B KBapueBbrx xr4rax 14 rrpo)KunKax,
npuypoqeHHsrx rc cy6runporHoi;i 30He pa3noMa. Keapqesure )KnJ'rbr o6pa:yrcr' rpu
)Ku,'rbHbre 3oHbr, pa3AeJreHHbre uHTepBanaMn 150 na. B soHax )Kr.rJlbl r4Meror c6ruxeH-
Hoe Kyn14coo6pa:noe pacnoJro)KeHue. Moulr-rocrb )Kr.{Jr 0, 1-0,3 M, AJTHHa 30-40 v,
eAHH14rrHbre xr.rnbr npocne)KeHbr ua 50-150 nr. f lpocrupaHr4e )r{r4Jr cy6rur.rporHoe, c
naAeHr4eM Ha ceBep l0-12'. Bueularcque flopoAbl B6nH3u KBapueBbtx Nul (ao l0-
20 cv) rpei;i:eHn:npoBaHbr. Knapu N,toro,rHo-6erbril, ceerro-cepurii MenKo-cpeAHe-
:epHucrurfr, r.{HorAa KpynHo3epHr4crbrii, coAepxaului;i [ycrorKr4 co ueroqKaMu rop-
Horo xpycranr. Mo,ru6AeHur MerKoqeruyiivarsri i, o6pa:yer s ranu6aHAax xilJr rHe3Aa
H ilpoxxunKH, qacrurrHo oKl.rcJreH c o6pa:oeanraev $eppur,romr6gura. Bo eveularculux
nopoAax vo,ru64euur npr{cyrcrByer B Br4Ae rourcoii pacceruHoii BKparrneHHocrn. Co-
AepxaHr4e vo,ru64eHa xore6,rercq or 0,003 Ao 0,3 '%. [IporuozHbre pecypcbr vo,rn6-
AeHa Karefopuu P2 B KorrrqecrBe 185 rurc. r rrpx nepeoqeurce [7 1,721 ue 6sr,rrz npn-
urrbr. f lpolareuue orHocr4Tcr K HenpoMbrrxneHHoMy )Kr{nbHoMy runy, M€Lno-
nepcrreKTH BHo.

f Iyurcr 'sr  MUHeparH3aqnu Ksapueeui i  ( l -3-5) ,  Xoi iquuu<ui i  ( l -3-6) ,  Ba4veua
( l l -2-1)  [88] |  uueror  cxoAr lyrc reoJrornqecKyro o6crar lonrcy.  Onu npnypoqeHbr K 30-
Halra 4po6leHuq u oKBaprIeBaHat ByJ'rKaHoKnacruroB raur.rpcrcoii cBl4Tbr H rpaHurot4-
4oe 6r.rvypcKofo KoMnJlercca. Bueularculfie nopoAbr 06lr.ruo r{HTeHcuBHo rj3MeHeHbr
BfrJrorb 4o o6pa:oeaHl.tt BToprirtHblx KBapqHToB, nHp14Ttr3r.tpoBaHbr, o6oxpeHsr.
f lpocrupaHne 3oH ceBepo-BocroqHoe (oro lo 70o) .  f IpoNHnKu KBapua,  HHorAa c
(lnroopurou, o6pa:yrcr e Hrax He6olbrxr4e rr,tH3br MoulHocrbro Ao 10 cM 14 rlporr-
)KeHHocrblo ao 10-20 v.  CnercrpalbHbtM aHarr43oM cKonKoBsrx npo6 u: :ou 4po6-
JreHHt H oKBapueBaHHr ycraHoBJreHbl (o%): vonu64en (0,0001-0,03), ue4s (4o
0,1) ,  uusr  (0,1) ,  csuueu (0,03) ,  MbrurbrK (0,003-0,02) ,  n or4errusrx npo6ax or-
Merraercq 3oJroro (ao 0, l5 r/r).
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f lyHrcrur  MHHepant43aqran CaHAarofrcxt t i i  ( l l l -1-31)  [115]  n V,ran- f la6ancwui ' r

( lV-2-1)  [83]  pacnoJloxeHbt s6lu:u heauoecKoro npotBneHl4t  Monn$Aeua.  [ Ipn-

ypoqeHbt K 3oHaM Apo6neHur u KaraKJra3a B KucJlbrx BynKaHl4rax rauupcrcofr cBnrbl

i l [paHr.{Tax AXL]AHHCKOI-O KOMnJIeKCa, HaCblqeHHblx xl ' lJIaMH u npoxnnKaMu KBap-

Ua c reMarnroM 7 MoJIH6Aeuurou.  Mouluocru x l lJ1 or0,6 Ao 1,5 u,  nporr)KeHHocrb

l0-l 5 na. l lpocrapaune ceBepo-3ar]aAHoe c rtaAeHL{eM Ha ceBepo-BocroK nog

yrnoM 60- ' /0" .  Co4epNauue voru6Aesa r to cneKTpanbHoMy aHanu3y or  0,01

ao  0 .15  ?6 ' .
l lyuxrsr MHHepzurti3aqnr.r fy4>rcepryiicrcue (lV-2-4,5, 6), Xyropcrcoe (lV-2-9) n

Ca6lp-KyH4yi.tcxui.t ( lV-2-3) [83] npe4craBJreHbr 3oHaMH )r{r.rJlbHofo 14 MeracoMaruqe-

cKofo oKBapueBaHuq c BKpanneHHocrbto vto,qil6Aeuura. B fyaNepryilcxoil rpyn[e

BbrrBJleHo l8 reapuentrx )Kr4Jr r.r MHororrHcrreHHbte pa3Banbt KBapqa, e Xyropcrcov -

3oHa oKBapueBaHlfl MourHocrbro oKoJro 200 v H nport)KeHHocrsro 6,5 xrv, a Ca6ep-
Kyn4yilcrcona - 3oHa npo)KrrnKoBaHl4t nportxeHHocrblo 70 v. MoulHocrb KBapue-

Bbrx )KHJr or 0, 1 ao 1,5--2 M, nportxeHHocrb or 20 ao 150 v. Py4r-mte Ml'IHepanbl B

)KHJrax: Monr46AeHur, a3ypv't) x€LnbKo3l4H. Cogepxauue Monl46AeHa rcore6rercq or
0,006 ao 0,22 96, MeAu - or 0,01 Ao 0,6 ?5. llyu:rorat MuHepaJlil3allfil'l caMocrotre,'lb-
HO|.O 3Har{eHI4t  He t rMe}OT.

Hecrcolsrco Ju4ToxuMrJqecKr.rx 14 fr4ApoxilMr4qecKrix opeonoe Naoru6AeHa c coAep-
xaHHsM14 or 0,000 1-0,002 ao 0,03-0,05 o,4 pacnotaraorcr B nontx pacnpocrpaHe-
Hhs pa3nuqHbrx^nopoA, rr r4x noncKoBat 3Haqr.rMocTb He oflpeleneHa. Pa:uepsl opeo-

noB Ao 2-3 yyaJ.

Oloeo. f lpora,reuui i  u nyHKroB MhHepilni l3arlur4 onoBa Ha nnoulaAl4 He Bbrf lBre-

Ho. YcraHoe,.reHo qerblpe rrHTofeoxr4M14qecKHX u 6uoreoxuvi lqecKUX opeona c co-

.qep)r(aHurMu or 0,0003 ao 0,03 26. Pazvepu opeonoB 0.5-1.5 xv'.

Pryrr,. Hecxoluno 6uoreoxnnauqecKrlx opeonoB pryl{ pac[oJ]o)r(eHbr B Me)KAy-
pevse KyAapa-tlnxoii. f lpr,rpo4a ux He rcua. Co4ep)KaHHe pryru Ao 0,00013 o,4,

pa3Mepbr opeonoB or 1,5 Ao 5 rcv'.

FJ'IA|OPOAHbIE METAJIJIbI

3o.roro. B npe4elax uccneAyeMofr reppuropuH rrporBneHUii sorora He o6uapy-
)KeHo. Ho no pe3ynbraraM uJ'rHXoBoro onpo6oeaHUr peAKhe 3HaKr{ 3oJrora B uJrHXax
Bcrpeqarorcr qacro, He o6pasyr 3HaquTeJrbHbrx cryuleuufr. OrAelsHrre npo6sl c co-
AeplKaHL.rtM14 3oJlora ao 0, l-0, 15 r/r onre.rarorcq Ha r43BecrHbrx Monu6AeHosurx n
vo,ru64eHoeo-MeAHbrx pyAonporBneHurx. B pery,rrrare npoBeAeHHbrx aBTopaMn
reoxl4MHqecKnx HccJreAoeauHii Ha cpoHe pacceluHoii, Hecrco,'rbKo noBbrtueHHo[ golo-
ToHocHoclrtl BbrAeneHbr cna6oKoHTpacrHbre [oroKr4 paeceflHlrfl 3oJ]ora no peKaM Blrvypa.
Kyaapa, Apa-Kuperu, Vpnyr<, Yuryprcyil, Tonxa u 4p. f lporr)r(eHHocrb noroxoe 5-
10, pe4ro ao l5 xrr,t. Orueqaercr raK)Ke cnalan 3apaxeHHocrb 3olroroM pbrxnbrx Heo-
reH-nreiicroUeHoBbrx ouoxesnii B Me)KAypeqbe 9nrcoii-KyAapa, B noroce npeAnona-
faeMoro llaJteopycna p. t{nrcoir. Oruocltre,rsHo tloBbrrlreHHiut 3oJioToHocHocTb n.|ro-
uIaAfi cBr3aHa, rro-Br1Ar.rMoMy, c 3oHaMr4 cy,ru$ra4ll:agll t4 nepepac[peAeileHueM
3Or' rOTa B rXr. rpoKo pa3BuTbtx 3Aecb 3oHax KaTaKJla3a H MHJ'roHr4TH3aUHH.
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PAAUOAKTI,{BHI,IE SJIEM EHTbI

YpaH. fipore,reHue Bap,rauoacrcoe (l l-3-2) [90] pacno,roxeHo B BepxoBbrx oAHo-
14MeHHoro pyrrbr, JreBoro npr4ToKa p. Enuypa. Jloxa,ur:oeaHo e cy6urnporuoii roue
Apo6neHr4r urupuuori 50-300 M cpeAu ryQon rauupuroil cBr4rbr, B 3oHe KoHraKra r4x
c rpaHHTaMH 6uuypocoro KoMnrreKca. Bveularcqne o6pa:oBaHr4r - nponum4rbr,
apfnnnH3Hrbr H BropHrrHbre KBapqr4rbr. OpyAeueur.re npuypoqeHo K pa3HoopHeHrHpo-
BaHHbrM MeJrKr{M 3OHKaM Apo6neHr4r MOrqHOCrbrO Or 0,2 AO 5 CM, B y3nax nepeoeqe-
Hr4r Koropbrx HHorAa $opvzpyrorcfl py!,Hbre rHe3Aa. PyAuure MuHepzlnbr KoHqeHrpr.r-
pyrorct B ueHrpzlnbHbrx qacrflx rpeqrdH 14 [peAcraBneHbr oreHuron,t, ypaHoQaHov,
6era-ypauoruJroM Lr rop6epHurona. 14uorAa oHH BbrrroJlHrror rrycrorKu BbrulenaqHBa-
unr. Kpove HHX Bcrpeqarorca (r,rroopvr,6apur, KopyHA, rrrrpr4T, oKr4cJrbr xe,re:a. Co-
Aep)I(aHile ypaHa, no AaHHbrM paAr.JoMeTpr4r{ecKofo H peHTfeHocneKTpanbHofo aHa,rru-
3oB, rcore6rercs or 0,008 Ao 0,I 14, B cpeAHeM 0,035 '%. flo pe3ynbraraM
xr4M14LrecKoro aHarH3a, coAep)r(aHr4e ypaHa Bapblrpyer or 0,00-l ao 0,1 19 ?%. Kpoue
roro, orMeqalorcr (o%): Monv6gen (4o 0,02), uurrusrx (0,0-l-0,1), canueq (0,004-
0,08) ,  qraHx (0,014-0,5) ,  MeAb (0,014-0,015),  cepe6po (ao 1 r / r ) .  f lporuo:uure
pecypcbr ypaHa Karefopuu P1 rpu coAep)Kaurau 0,03 o% cocraensror 108r [60].
OqeHt4saercr orpr4rlarensno. Ha [poAonxeH14u eroii 3oHbl K BocroKy orMeqarorct
3oHKu noesrulteHr.ri i  paAnoaKTuBHocrt4 nopoA HHTeHcHBHocrbro Ao 60 vrcP/q,
npuypoqeHHbre K rpaHHrau 6uuypcrcoro KoMtlneKca.

HEMETAJ]IJII'IqECKI{E I4CKOIIAEMbIE

@,rroopur. Ha reppraropn14 BbrrBJteHo ABa nyHKTa Mr..rHepa!'rr{3aunv v ABa urHXo-
Bbrx opeona S,rrcopura.

flyHxrur MuHeparr.l3artuu Vcru-3Ayi,tcrcwia (l-1-2) H 34yilcrcuii ( l- i- l) npeAcraBne-
Hu reapu-rlnrcopuroBbrMr.r )r(HrraMr4 H npo)KhnKaMu, nphypoqeHHbtMr.i rc rouav 4po6-
JrreHr,rq u MuJtoHr4Tr3ar]luvt a rHeiicax u crraHuax MaJIXaHcKoro KoMrrreKca. Co-
Aeplr{aHue Qrrooprara cocraBrrer or nepBbrx Ao 20-30 ?('. B xutax orMelrarcrct
noBbtlrleHHble KoHL(eHTpaqult (0,0 I u 0, I r/r):olora. LLlrhxoesre opeon-br c BecoBbrMH
coAep)KaHHrvu $,rroopura ycraHoBreHur e 6acceiiHe p. Ky4apa (3,5 xu') H BepxoBbqx
p.  Vcaunxa (9 xu ' ) .

KepanrlrvecKoe cbrpbe. f lporn,reHnr Xauunralaiicxoe (l l l-2-l l), Ky4apnucxoe
(ll l- l-35) u A,rqerarcrcoe (l l l-3-3) [90] npuypolreHbr K BbrxoAaM BynKaHhroB raMr4p-
crcoii cBr4rsr, r.rHTeHcuBHo il3MeHeHHbrM B 3oHe pa3noMa. By,rxaHnru npeo6pa:oeauur
e 6e,'rocHexHbre no oKpacKe, paccbrlarcur{ecq B ToHKo3epHHcryro auop$Hyrc Maccy
cnaHubr. Zx cocras (o%): rceapt (50-60), Kaorrr4Hnr (30-40), cepli(l.rr (5-15),
oKncnbr )KeJIe3a (go 0,5). f lpocrupaHr.te 3oHr,t ceBepo-BocroqHoe 50-60', MoulHocrb
250-300 M; rrpocne)Kena rra 1000 v. f lo xr.nraqecKoMy cocraBy, AaHHbrM Mr4KpocKo-
tti lqecKoro I,t repMuqecKofo aHaJrH3oB rropoAbr noJrHocrbro orBeqaror rpe6osaHuru r
KepaMuqecKoMy cbrpbro. l lporHo:usre pecypcbr Karerop]14 Pr 6oree 1 rvtm r 1721.

I{ao,ruHossre I-Jr14Hbr, npilypoqeHHbre K Kope BbrBerpr.rBaHur KBapu-cepurlHToBbrx
AHliaMocnaHIleB no ByJlKaHoreHHbrM nopoAaM, BbrrBreHbr e paiioue 14aaHoscrcoro
rrporBneHLrfl l ,roru64eua [70]. CpeaHff MoulHocrb r.rx oKoJto 2 wr, n,rou1a4b pacrIpo-
crpaHeHHq 0,5 rcv'. f lpe4crae,reHbr noporxKoo6parusrv arperaroM KBapua, fr4rpo-

5 qo:o 65



cnroA, KaoJr14Hura. TexsonoruqeaKue csoilcrea He l43yqzuu4cs. I lporuo:Hbte pecypcbl

Kareropr{r4 P3 cocr&Bnfltor 2 u,'ru r 1721.

lparoqeuubre u [oAe,'rorrHr,re KaMHrr. Ha uccreAoBaHHoii Teppllropt4tt H3Becr-

Hbr eAr4Hl4rtHbre HaxoAKH fopHofo xpycTil lq, AbrMqaTofo KBapua, Mopl4oHa. 6epul,ra.
npHyporreHHste o6utqHo K KBaptleBbtM H rterMaruroBblM )Kl4ilaM.

flyurcrsr Mr4Hepanu3aur414 ropHofo xpycranr Tavnpcrcoe (l l l-2-3), I4sauoscxoe
( l l l -1-36) ,  KyAapuncxui i  ( l l l -1-37)  npeAcraBnrror  co6oi i  MHofoLIHcreHHute c6rnxeu-

Hbrc KBapueBbre H KBaprl-Ml4KpoKn''rHoBbte )Kt'tJtbt MoulHocrbto or 0,2-0,5 lo 1-2 Yt,

AnuHoii no 20-150 u. ,{urnavartrui xeap{ n ropuuril xpycranb BbtIloJIHttor nycrorbl

Bbruleraq14BaHr.lt Ao 30-40 cM B nonepeqH14Ke. Kpucrallu pa3MepoM or 0,5 x 2 Ao
14 clr e An14Hy, rrpo3paqHbre 14 nonynpo3paqHbre, uacro 4e$opM14poBaHbl, cABoi4Hu-

KoBaHbr, cBt4JreBarbre. CoeN4ecruo c Kpr4crannaM14 KBapqa Bcrpeqatorcr eAuHt'tqHbte

xeJrroBaro-, rony6oBaro-3eneHbre Kpucrannbt 6epu,r,ra pa3MepoM 2-3 x l8 uv. Ha

ofpaHoqHoe cbrpbe He oqeHuBanucb.
flyurr Mr.rHepanlr3aqun 6epll,ua Ko,qoAust (lY-2-2) npeAcraBneH KpucrannaMH pa3-

MepoM Ao 5 cHr B nonepeqHuKe, coBMecrHo c qepHbrM rypMaJruHoM B 3oHiLnbHoii arb-
6ur-n,tnrcporcnHHoBoil [erMaruroBoii rxu,re MoulHocrbro 2 n,l u nporrxeHHocrbto 200 ut.

Bce nyHrcrur MHHepa,'r143auur4 noAenoqHbrx rcalrHeii noKa npeAcraBJlttor co6oii
MUHepa,.lofHqecKHe HaxoAKr4, r.t ux nepc[eKTuBbr He tcHbl, Hy]ItHbl cneuila[fi3HpoBaH-
r-r bre noucKrl n poM brilneHHo-ueH H brx o6texroe.

CTPOI4TEJIbHbIE MATEPICAJ'IbI

Marnrarlr.recKrre IopoAr,r

O6,rHuoso.rHbre MareprraJrbr. Mecropox4eHue aflroMeparoe Apa-Kupercxoe
(l-2-3) [97] npeacraBJreHo naqrofi arnoMeparoBsrx ry$oe cMeuar'rHoro fi KucJroro
cocraBa ralrnpcxoii cBr.{Tbr. f l.noulaAs BbrxoAoB afnoMeparoBux rySon orolo 3 r<u',
cpeAHtq MoulHocrb 2,5 u. f lopoAa cocror4T u3 necrpouBerHofo ueMeHTa 14 o6,roNaxoe
:$rpysnnos H MUHepaJroB pa3MepoM 0,8-10 un,t. [eueHr [per4MyulecrBeHHo 3eJreHo-
ro r1Bera c cepbrM, KopHqHeBbrM t,t Br4ulHeBbtM orreHKoM. fIo rerccrypuoMy pucyHKy
oco6enrto BbrAertrorcn ryQsr c o6,qoN4rcaNru KopnrrHeBo-KpacHbrx no,'reBbrx [rnaroB,
nr4J'roBbrx u ,rnroeo-6ypslx nopdlnprroe. f lo AeKoparr.tBHocru ry$u orHocrrcr K pr-
AoBbrM, c 6,raronpurrHbrM pa3MeuleHr{eM r.t coqeraHueM UBeroB. Ilorupyenaocrb xo-
pouar (130-.l60 6annon). Pa:vep 6,rorcoe coorBercrByer V rpynne. Bsrxo4 KoHAtr-
UI4oHHbtx 6rorcoe 41 (%. Mecropolr{AeHne r4Meer tlpoMbrrxneHHoe 3HaqeHr.le. PeKoMeH-
Ayercr Arrfl ocBoeHur c Llenbro nonyqeHr4r 4exoparueHoil KporxKt4 Ann
KpyflHonaHeJlbHot-o AoMocrpoeHI4t, r43roroBJ.reHul o6lr.rqoBoqHblx nrr4T t{ cyBeHI4p-
noii npovsruureHHocrh. Ea,raHcoeure 3arracbr sa 1.01.1998 r. Kareropr.{r.r C; (rurc. u'):
/xeKoparr4BHurx ry$oa - 343, crpor4renbHofo KaMHfl - 5949. f lporHo:uure pecypcbr
He MeHee 30 v, ru u ' .

MecropoN4euue 6a:lanlroe ANa6oucxoe (l-1-4) [54] npr.rypor{eHo K BblxoAy on14-
BHHOBbIX Tpaxuroneprdros 6ero:epcKofo KoMnJleKca. Ha noaepxHocrn nopo4ul o6-
Haxarorcr B BUAe Heeurcorcoi.i conKr4 r.t30Merpuuuoil Qopnru pa3MepoM 0,75 x 0,4 rcv.
Tpaxngolepl'rrbr oqeH LlBzLI]t1cb Ha npnroAHocrb B KaqecrBe o6ruqosoqHoro MarepHa-
,ra. [Io pe3ynbraraM la6oparopuurx HcnbrraHr.ri i  rpaxu4olepr.trbr npu3HaHbr rrpnroA-
HblMll, HO HH3Kat (v rpynna) 6,ro,rHocrb KaMHq He no3BOJ.rteT peKoMeHnoBaTb MecTo-
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po)r(AeHr.re Anr flpoMbrrxreHHoro ocBoeHr.rq. l lporuoruue pecypcbr Karefopr.rr4 P1 co-
craBJ.rttor J64 ruc. M'', Bbrxog ecrecrBeHHbrx 6,roxos Y rpynnu 45 o%.

MecropoN4eHut uBerHbrx ry(roe u afnoMeparoe Tavr.rpcrcoe (l l l-2-8), Ee:srMqH-
Hoe ( l l l -2-9) ,  Er luypcrcoe ( l l l -3-2) ,  Aurorsr f icrcne- l  ( lV- l - l )  ra l l  ( l l l -2-15)  H Kyaapa-
CovoHcroe (l l l-2-11)* [85] npeacraBreHbr rySavu rpaxupr4oAauflroB, KBapueBbrx
rpaxupuonuroB raMupcKoii r.r rpaxu6a3iurbraM14 qepHorpoBcKoil cer4r. I{eer nopo4
llHltooutii, rcpevonurii, xopnuuenurii, po:oesrii, cnpeuealrfi, sereutri i pa3ntrrtHbrx or-
TeHKoB c BKpanneHHr4KaM14 noJ'reBoro rrrnara ra6,rrzrqaroi;i Qopnaur. O6,roirarclr :Qrpy:u-
BoB B LleMeHre o6pa:yror npr4lryAnuBylo pa3HouBerHyro Mo3at{xy. flopo4ur o6naAaor
sltcorcoii npoqHocrbro, uu:t<oil TperlIUHoBarocrbro, xopouter,i nonr4pyeMocrbro il Bbr-
corcofi 4ercoparilBHocrbro. Moryr LicrroJlb3oBarbcfl KaK o6rr.rqoaovusrfi u noAe,rovHuri.r
Marept.rtrn. Kaqecrso cbrpbr He H3yqilnocb, 3aflacbr He noAcqurbrBaJrilcb. Per<olaeu4y-
ercr nocraHoBKa nolrc KoBo-oL(e Hoq H btx pa6or.

Mecropox4eHr4e Aonepuron Buvypcrcoe* (l-3-4) L62] npeAcraBneHo cMorqHo-
ttepH-brMr.r nJIorHbrMt4 rpaxu6a:aluraMr.l xuJroKcKofi ceursr. flroulaAs BbrxoAa oKoJ'ro
l rcv ' ,  ua rny6uny He pa3BeAaHo. Mouuoc' rb BoKpbrruHbrx nopoA 2- �10 v.  I la6opa-
ropHbte HcflbtraHilt He tlpoBoAI4JrIrcb, 3arracbr He noAcqr4TbrBulr]r.rcb. Bo:HloNno llc-
rlorlb3oBaHue B KaqecrBe 6yroeoro KaMHt, npofi3BoAcrBa Mr4HepzlnbHbtx BonoKoH,
KaMeHHOfO JtHTbf, ule6Hr AJrfl 3anonHlrrels 6erosoB H crpoHTerbcrBa 4opor. Pexo-
MeHAyloTcr oueHorr H bre paooTbt.

Mecropolr4eune 6a:arsron 
' l-anaupcrcoe* 

(l l l-2-10) [55] HaxoAr4rcr e 6 rcNa ua
toro-BocroK or c. Tavap LJ npeAcraBneuo cy6aylraHr,lqecKnM Jrr{H3oBr..rAHbrM TeJ'loM
qepHbrx ra66po-nop$ilpt4roB pa3MepoM 50-250 x 600 u cpeAr{ BynKaHoKnacrrdroB
ravnpcrcoi;i cBr4Tbr. f lopo4u cHJrbHo rpeulHHoBarbre, AeKoparHBHocrb 25,9 6anta.
Marccuvaruultf i o6t,ev ecrecrBeHHbrx 6,rorcos po 1,2, cpeguui.r - 0,2-0} vt. Bur-
xoA 6ror<os or 20 Ao 80, a cpeguev 50(%, B ToM ru.rcre^6,roKoe IV rpynnsr - ue
6oree 20 %o. flporuozHbre pecypcbr Karefopt4r.r Pt 120 rbrc. M''.

Mecropoxc4eHr4e MoHr-louuroe Euuypcrcoe* (l-3-10) [55] pacnoro)KeHo B 6 nv Ha
Iofo-BocroK or c. El.ruypa. Bsrxo4 ecrecrBeHHbrx 6roKoe II-V rpynn B cpeAHeM
65 %, AeKoparilBHocrb 21-25 6a,r,roe. f lporHo:urre pecypcbr Kareropr.u4 p2
23 utu N,r '  e  roDHoi i  Macce.

Mecroporx4eHue rpaHr.rroe Tonrcilucnoe* (l l- l-2) t55] [peAcraBneHo rr]ToKoM
opaH)I{eBo-KpacHbtx MenKo-cpeAHe3epHHcrbrx ,reiirorcparoebrx rpaHuroe 6nvypcroro
KoMrlJleKca. O6tena ecrecrBeHHbrx 6rorcos Ao 4,5-5 M-', B ocHoBHov 0,5-1,0 u't.
!,ercopal.rauocrr nopo4 23 6arup. f lporuorusre pecypcbr 6roquoro KaMHr I-
V rpynn Karefopur.r P2 1890 rbrc. M''.

I � lunncrsre [opoAbr

f . lusu Kup[trrrHl le. Bce Htecropo)KAeHur u npoqBneHll f l  r lvH Ha uccneAoBaH-
sor. i  n,rouraAr..r,  3a peAKuM l icKnroqeHr.reM, npeAcraBneHbr nepeorJto)KeHHbrMt4 KpacHo-
UBerHblMLl KopaM14 BbtBerpHBaHr.rr HeoreHoBoro Bo3pacra (ro,roroi; icrcag ceura).

/1 H MeCrOpOxlIeHUfl crpo h f cJtr,Hblx MaTepr.ranoB
crrcl(Haln,uo H3yqanucb Ha cra{HH fCp-50 IJrr ouerrKr4
He Ilor'lcril4'rbtBaJrHct , IIo3TOMy OIl14 noKa3aHbt Ha KapTe
cl'opoxleHufi (l I pu,v. aem.).

peBpaoaTbrBarcTcr MeCTHLTM HaCeJrCHr4er\r 14
IeKOpaTHBHOCTH nopo/l! rro 3arlztobr ilo HHM
NOIC3HbIX I4CKONACMbIX IJ DAHIC MI}JII,IX MC-
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Or4e,rsuule npotBneHHg cyrnuHKoB aJrJlroB14zlirbHo-o3epHoro reHe3r.rca ttpnypoqeHbr K
BepxHeHeon,rei.rcroUeH-ronoUeHoBbrM o6pa:oaauurM Hu3K14x reppac u roiin,1.

MecropoN4eurae Byxryicroe (l l-3-8) [98] npeAcraBneHo nponroBr.i i lrrbHo-
lenroBHaJtbHoii ga,rexurc nnoulaAbro 0,22 wu/ H Morr(Hocrbrc or I ao 5,3 v (cpe4Hll
2,5 v). Mouluocrs BcKpbnxHbrx nopoA cocraBrqer or 0,1 4o 0,5 rra (cpe4ulr 0,3 ru).
KonAnul.rr.r Ha cbtpbe He ycraFraBnr.{Brlrrr.rcb. Fa,raHcossre 3anacbr r-ra 1.01.1998 r. xare-
ropHii B + Cr 441 rbrc. M''.

Mecropox4eHrze KyAapa-CovoHcroe (fyaNupryficxoe) (lV-2-l l) t57]. f l lorqa4u
Mecropox(AeHnr 0, 11 rcM', uoulHocrb npocnoeB cyrJrnHKos 0, 1-6 n, cyneceil 1,8-
3,5 u (cpe4Hnn 2 v). Cyr,runrcn [pnroAHbr Anr r43roroBneHr.rq Kr4pnuqa 6e: Ao6asxu
orourr.rrenq. [ lo4cuuraHHbre 3anacbr Ha | .01 .1982 f. cocraBuJrfi no KarefopuqM
A + B + Ct 370 rsrc. M'' (e rornr qucne no KarefoprrrM A+B 282tr,". r3;. He :rcc-
nnyarHpyercr.

MecropoN4eHue vqacrox Kupnuuuulfi ( l-3-l 5) [98] npeAcraBneHo n,racroeofi :a-
rrexbro pa3MepoM 360 x 200 M r.t MoulHocT]',ro 2,6-6,8 n.l (cpe4nrr 4,0 u). MoulHocru
BcKpbllxHblx flopoA 0,63 ru. Cyr,rnurcra npr4roAHbr AJrr r.r3roroBJreHilr Kupnurra MapKU
<75>. [Io4c.rr.rraHHbre 3anacbr no KarefopH14 C2 cocraBr.'.ror 240 rrrc. M-'. 3anacrr ue
yTBepxAulnucb.

Mecropo>x4esue orcuuo-Krrcqeecrcoe (l-l-6) [53] npeacraBrreHo cy6ropu:ou-
rarurroii 3ilrre)r(bK) MoulHocrbro l-3 u (cpegurr 2 Nl). f lrouaAb pacnpocrpaHeHut
cyrnr.iHKoB 0,2 x 0,4 rcv. Mou,luocrb BcKpbrri lHbrx nopoA 0,3-1,2 v. CyruuHKrl rlp!j-
T0AIILI /Irq H3roroDncHl4fl KHpnHqa MapoK <<J5>> v <<125>>. Eararicoesre 3alasbl Karefo-
plnl B + C1 92 rsrc. v' ' .

Mecroporr4eunr Myxop ( l -3-13) ,  Xof i r lanoecxoe ( l -3-14) ,  Koryuerscrcoe ( l l -3-4)
t98] npeAcraBneHsr ,rau:oo6pa3HbrMr4 3uure)KaMr.r r,rHH 14 cyrn14HKoB. B l9g5-
1988 rr. rpoBeAeHbr noHcKoBo-oueHoqHbre pa6orsl [49]. f lapauerpbr 3anexeil (n,l):
Myxop - 85 x 100, uoutHocrs 0,4-0,7; Xoi;iqanoBcKoe - 95 x 150-1 g0. naour_
Hocrs 2,8-10,2 (cpe4urn 8,2) ;  Koxyqer lcxoe-  95 x 195-190,  voulHocru 2,0_
9,9 (cpegunn 6,8). f,rr.rusr BblcoKo- 14 yMepeHHo-rrJracrr4r{Hbte c 6onbuhM colep)KaHH-
eM rJrr14Hr.rcroi;i rppaxl(nH. flpuro4Hur AJrr r.r3roroBJreHr.rr Kr4pnr{qa MapoK <<':-5>> u (100)).
Ba,rancoerre 3anacbr Ha 1.01.1998 r .  ( r l rc .  l r ' ' ) :  Myxop no rcaterop"u cr-  4 l ;  Xoi i -
uaHoBcKoe no Karefopulu c| - 94, C2- 23; Korcyqerlcrcoe no Karefopr4rM
g + Cr - 3248. Mecroporx4eHr.re Myxop 3Kcrrnyarupyercr.

O6nomoqubre [opoAr,r

IIecvauo-rpaeuiiHrri i Marepr{aJr. Mecroporrc4eHr.re Eravypcxoe (l-3- l2) 163l
npnypoqeHo rc eutcorcoii noi;inae p. Xurox H flpelcraBnrer co6oii nracroo6pa:Hoe re-
no pa3MepoM 800 x 400-680 na n MourHocrr,ro 8,8 u. MorqHocrb BcKpbrrurz 1,69 v.
cpe4uee coAep)naHr4e (2(t): rpavun B cMech - 60,5, recKa- 39,5. f lo pe3ynbraraM
noJry3aBoAcKrlx ucnurraur.ri i  nec,raHo-rpasnilHan cMecb npil[oAHa An' AOpO]r(HO_
crpor{TerbHbrx pa60r rr B KaqecrBe 3anorHHTerrr 6eroHoe MapoK <150> ra <200>; ne-
coK-orceB - Anfl |IpHroroBneHLIt crpot4TenbHbrx pacrBopoe. EalaucoBbte 3a[acbt Ha
1.01.1999 r .  cocraBr4rru r ro Kareropurv ( r l rc .  n , l t , ) :  e  1cr  -  3945 (a roM qucJre ro
KareropuH B - 837), C2 - 4402. Mecropo>r4eHue 3KcnJry urt4pyercfl.

Mecropox4e'ue Xar'cxoe (l-2-4) [109, 48] npr4ypor{eHo'n -nr"r-bHbrM or-
roxeHI4tM III Ha4noiln,tesHofr Teppacbr p. XunoK, nepeKpbrrbrM coBpeMeHHbrMr.r 3oJro-
BbIMI'i cynecrNtfi. llo,resHiut ronula npeAcraBneHa necqaHbtMt4 orJ]oxeHr.jffM14 B Bnne
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nnacroo6pa3Horo rera pa3MepoM 460 x 160 M H MoulHocrblo 1,3-4,2 v (cpe4llrr

3,0 r',t). Mou{Hocru BcKpbrIxHbrx nopoA 0,3-1,0 rur (n cpe4nev 0,7 rr, l). l lecrctl Mecro-

poxAeHhq npfifoAHbr Anfl npHfoToBreHht o6bl,lHblx tuTyKaTypHblx 14 KnaAoLIHblx
(uaprcu M-50 u M-75) pacrBopoB. f loAcqnrauubte 3anacbt  ua 1.01.1998 r .  f lo  Karero-
puaHl B + C r - 9 I rlrc. tt 1u iot t l l4cne Kareroprzu B - 44 rulc. ur).

i lPOqI,{E 14CKONABMbIE

f,ruuur 6ypoeure. MecropoN4euue Anr6oucrcoe (l-l-5) [48] npuypoqeHo K npo-
JrroBr4€LnbHo-AenroBLralrbHbrM orJrolKeHr4qM BepxHero ueonreficroueHa. flpe4cranreuo
nun:oo6pasuoi.i :a-nexuro nnou1aAbrc 2,9 KM' H MoruHocrbro 1,2-6,8 v (cpe4urr
2,5 *r). MoulHocru BcKpbrrxHbrx fiopoA 0,3-1 .2 n. f,russr BbrcoKo- r4 cpeAHenna-
crriLrHble c H143Kr4M coAeplr(aH14eM necKa. flttgut ucnoJtb3oBzulr,tcb AJlr np14foroBneHr4t
6ypoesrx pacrBopoB, KaqecrBo r4x He orrpeAerrJrocb. f lporuo:Hsre pecypcbr Karero-
puu P2 cocTaBnrroT 7,3 rt,,| lu v-'. He ?KcnnyaTxpyeTcr.

MecropoN4eHl4e XaqHcxoe (l-2-5) [96] npe4craBJreHo nJ'racroo6pa:Hoil 3a-rre)Kbro
rlnoulaAblo oKotlo I rcv' cpe4u HeoreHoBbrx or,roxesufr. 3alexs He BbrAep)r(aHa no
crpoeHllro u KaqecrBy cbrpbfl, cno)KeHa Kopt{qHeBbtMn, cepbtMa u )KeJITbrMLl fJ'tuHaMtl
c npocJrorM14 ApecBbt, ule6us H necKa. MoqHocru 3aJrexu or 0,5 4o 19,8 Hl, cpeAHflt
9,6 v. MorqHocrb BcKpbrIIrHbrx nopoA 0,2-2 v. fIo pe:yrbraraM r.rcnsrranr.ri i  rr14Hbr
np,{roAHbr 4ru 6ypoesrx pacrBopoB MapKH E-2H, rarcxe uoryr 6urt peKoMeHAoBaHbr
B KaqecrBe cbtpbt Ant npor.r3BoAcrBa roHqapHbrx t43Aennil. BalascoBbre 3arracbr Ila
1 l .01.1998r.  Kareropr4fr  B+C1 cocr?Br. rnu 536rbrc. r  (a rorr , t  qucre Kareropurz B
158 rurc. r). He :rcn,ryarxpyercr.

Mecropox4euue orcnso-Krroqeecrcoe ( l - l  -7)  [96]  npeacraBreHo He6onbuHMH
(ao 10 x l0 r"r) JIHH3aMU nponroBl4anbHo-AeJrroBuaJrbHbrx rpKo-)rerrbrx rnr.{H, nepe-
KpblTblX COBpeMeHHblM14 3OJroBblM14 cyneCtM14 MOUIHOcTsTO 0,3-1,5 v.  f , ruusr
x(HpHbre, BbrcoKoflnacrr4ltHbte c i lpuMecbro MenKo3epHr4crofo necKa (rc 3_4 %) n
BKrlloqeHHtMtl rcap6oHarubtx MHHepruloa. I-rr{ua ucnolb3oBzulacb Anfl npr4roroBne-
Hur 6ypoarrx pacrBopoe; 4o6uro oKoJro 600 r. f lporHo3Hbre pesypcbr He noAcr{H-
TbIBAJI HCb.



3AKOHOMEPHOCTTT PA3ME IUEHU.fl rIOJrE3HbrX
IICKOIAEMbIX I4 OUEHKA TIEPCIEKTI4B PAfrOHA

Cor,racHo M hHepareH HqecKoMy paft oHupoaaHUrc reppuropnu Pecny6nnxn Bypr-
Tufl, n3yqeHHar nnoulaAb pacnonoxeHa B flpeAenax Blruypcrcofi u Cereura-
Br.rruirlcrcoii crpyKrypHo-MerilrrJroreHr4qecKlrx :on (CM3) 165, 661. B npe4elax CM3
BbrAer'rtrorcr M14HepafeHuqecKr.re :ourr (M3), pyAHbre y3nbr H notn 173,72), rpauvrysr
Koropr,rx onpeAerrrorcq norqMr.r pa3BlaTt4r pyAoHocHbrx Sopvaqr.rii il pacnpocrpaHe-
Hr.rr pyAHbrx o6rexros (vecropox4ennfi, nporeteuvit 14 Ap.), araK)Ke r4x nprMbrx u
KocBeHHbrx rrohcKoBblx npr.r3HaKoB. Harz6olee ApeBHeil (R?) rnnrercq 3araHcKas
peAKoMer€ulJrbHar 3oHa. K repuuncroil :noxe orHoct4Tcr Euuypcxa-r CM3 c Kyaa-
pu Hc rcoii M3, erc,r rc.{arorqefi nporuo314pyeMbre KyAapra Hcxufi tro:ru6AeHoeo-vegu ur il
pyAHbrii y:er, Tanaupcroe, hnaHoBcKoe 14 XoifulsrHo<oe uoru6AeuoBopyAHbre nonfl.
K Hte:oroi;icrcoil Celeura-BuT'Hnacrcoii CM3 na ormcbrBaeMoii n,rorqaArz orHocr4Tcq
Xttltot<cKaq 3oHa 3oJroro-(r,rrooprlroaofi nauuepanv3a:1:al,t c Xapnyucrcuna $nroopuro-
BblM pyAHblM y3JIoM. B Naesosoe B npeAenax B[aAr4H npoilcxoAuno TaK)Ke yr-IeHaKorr-
reHr4e r.r $opur.rpoaaHue 3arelr(ei.r xere:ncrurx {rocdopuroa. Ha Bce ocHoBHbte BUAbr
noJre3Hbrx r,rcKoflaeMbrx pa:pa6oraHtr lpofHo3Ho-nor4cKoBbre MoAen14 pyAHbtx y3noB
[73] r.r nsrae,reHbr 3r€LnoHHsle o6rercrlr.

3azaucxatt pedxoaemcuutbHen 3oHa (l.Ta, Nb/R?) eur4e,reua Ha ro)KHbrx cKJroHax
3ar-aucrcoro xpe6ra, rAe cpeAr.l Kpr4cr€LnnocnaHrleB ManxaHcKoro KoMnJ'reKca pa3Br4Tbr
o6ruttpHule roJ'tq [erMaruroB c y6oroii Ta-Nb Mr4Hepiurr43arl[reii. B [erMarr,rroBbrx
)I{t4JIax raK)Ke BcrpeqarcTcr orAerbHbre Kpr4crannbt 6epn,r,ra n MoptroHa. He:ua.ru-
TeJlbHble coAep)I(aHl.lt raHTara u uuo6un, a TaKXe roBent4pHbtx tr noAeJlortHbrx KaM-
seii, rarc il He6onbufie pa3Mepbr nerMaruroBbrx xr4Jr, no3Bonrrcr Aarb orpr{rlarenb-
Hyro orIeHKy 30Hbr Ha yKa3aHHbre BuAbr MHHepanbHofo cbrpbr.

Kydapuucxan uonu6dertoeo-:veoHan ilwtepazeHuLtecKan sorn (ILCtt, Mo/PZr) elr-
AetreHa B npeAenax Euvypcrcofr, Taunpcrcoii u Ky4apuuucoi;i rpun :ana4Hoii oKoHeq-
nocrn Ma,rxaHcKoro xpe6ra. Be4yulran,t reonoro-npoMbrrrrJreHHbrM Tr4rroM KyAapraH-
crcoil M3 flBIrflercfl uoltr6AeH-veauonopSrposlrr.i uroxsepxontrfr , rrapafeHelr rrecKu
caq:aHHuril c Ma-rrbrMh nop$upoeurvv L4HTpy3UfMX rpaHr4TOB no3AHerrepMcrcoro 6u-
qypcKoro KoMrlJ'leKca. BropocreneuHoe 3HaqeHr.re r4Meer MuHep€urr,r3aqrlr canropo4uofi
MeAn B rpaxn6a:a.ntrax yHfypKyilcrcoii csr.rrrr. floqril Bce H3Bec.r.Hbte Ha flnou{aArl
nporBneHr4r MeAn cKoHUeHrpupoBaHbr e roxHor vacrn KyAapnHcrcoii M3, a xoHrypax
KyAapuncroro nporHo3npyeMofo pyAHofo y:na. Monu64eHonan MHHepaJrH3aur4t
pa3Bura 3Haqr4reJlbHo ruape. B npeAenax Kyrapuucxofo pyAHoro y3na oHa o6srqHo
conpoBo)KAaer MeAHyro, TaKxe BbrAenrrorcr npofH0314pyeuure uo,rn64eHoBopyAHbre
noi'rf l - XoiiqnHcrcoe, TaMupcrcoe U hsaHoscxoe.

KyAapnucrni;i ( l l .0.l.Cu, Mo) nporHo3r.rpyeusrii pygr.rsri i y:e,r (500 nrt; nonrpo-
n H pyercq coqreHeH uernl Ky4aprz Ho<oii :osr,r pa3noMoB ceBepo-BocroqHofo npocrupa-
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Hr4r c pa3non,tanau cy6ruuporHofo 14 ceBepo-3anaAHoro HarlpaBneHufi. Ha n,roulaAu
y3na r{Meerct nepcneKTHBHoe Ky4apnucrcoe npotBJIeHt{e vo,ru6Aeu-vreAHonop-

$uponoil Qopvaqun, ottpeAentrcuee BbtcoKy]o crelleHb ero nepcneKTuBHocrl '1,
a raK)r{e nyHKrbr MuHepzlnr43aLryv vt JII4TOXI4MI'lqeCKue Opeonbl MeAI4 (0,06-0,5 9%),
pro,ru6Aeua (0,003-0,01 ok), turoxurtt4qecKue noroKll (0,015 r/r) n uruxoBble npo-
6ur c ronorona. OrveqarcTcfl BbrxoAbr utroKoB 14 .4aeK rpaurar-nop$upoB, AnopnToBblx
nop$upuron 6nvypcxoro KoMnJreKca, conpoBo)KAaroulr{ect MeracoMaruqecK14MLt
npeo6pa:oeaHVflMV- rpeii:eHu3aqueii, aprvnnv3ar\ven H oKBaptIeBaHHeM BMe-
u{arou{Hx nopoA. flo4cuer pecypcoB y3na npou3BeAeH MeroAoM aHiutornn c 3Ta"rtoH-
Hsrv 3p4au3-rcKr4M pyAHbrM y3noM (Mourolur) ro ero yAe,lsttoi; i rtpoAyKrnBHocl' l
l0 rsrc. rlwvt uegu, ro:$$uqueur noAo6ilq npuHtr paBHbrM 0,2. f lporuo3Hbre pecyp-
cbr y3na no KarefopHil Pr cocraBnrror 200 MnH r pyAbt Ir I ulH r rtenu.l]2l.

l4eaHoscxoe (11.0.0.3.Mo) npofHo3npyeMoe pylHoe rone (50 r<v') xoHrpo,rupy-
ercr cy6runporuofi :oHoii KyAapHHcKoro pa3noMa. l lpegnoraraercr cBt3b ero c
uencrpsrroii uurpy:uefr rpaHr4ToB 6uuypcrcoro KoMnJ'reKca, f lporBneHHoii Ha nonepx-
Hocl.r B BuAe orAenbHbrx AaeK rpaHr.rroB 14 rpaHur-nopQupon. B npe4erax pyAHoro
noJrr H3BecrHo rxroKBepKoBoe nporBJreHue heanoscKoe (Vnau-faura) r nyurcrur vu-
HepanH3arrr4r.r uoru6AeHa v Me-AV; reoxr4Mr4qecKr4e opeonbr vo,ru6Aeua (0,03-
0,05 %), eonsQpaua (ao 0,02 %)), otona (ao 0,03 %t); uutuxousre npo6sr c 3orroroM.
LLItzporco pa3Br.rrbr BTopr4qHbre H3MeHeHHr BMeqaroulr.rx nopoA: aprr4nnil3arlufl, KaJrH-
trltnaru3auur, BTopuqHbre KBaprlr4Tbr, KaoJu4HH3ar{hq. flo pe3ynbraraM r.rHTepnperaunu
reorlu:nvecxnx Marepr4aJroB BbrAeneH br yqacrKh, 6laronpuaruble Anr noKan u3aur{14
opyAeHeHuq. flpegnonaraercr He3Ha.rure,ruHurii :po:uouuuil cpe3 nporBneHr4r, no-
3ToMy rrepcneKTr..rBHocrb lro,rr oueHr4Baercr KaK cpeAHqq co cpe4ueii HaAelrHocrbro
onpeAeneHnr. f lporuo:ubre pecypcbr I4eaHoecxoro nporBneHur rro Kareropuu P1 n
KoJrHqecrBe lJJ rsc. r Hrolu6geHa rpr4 nepeoqeHKe He 6ul,ru lpuHnrul72l.

Tanaupcrcoe (11.0.0.2.Mo) nporHo3r4pyeMoe pyAHoe no,re (50 nv') pacnoraraercr B
to)KHoM 3HAOKOHTaKTe OAHOT4MeHHOTO fpaHI4THOfO MaCCilBa 14 [pUypOqeHO K 3OHe
cotlr ' leHeHl,t t  pa3noMoB ceBepo-BocToqHofo npocTrrpaHr,rr c r i lHpoTHbrur LUagaruscrcuv
pa3noMoM. OpyAeHeHue KoHTponlrpyercq He6o,'ruru14Mr.{ )Kr4JrbHbrM14 TeJraMu rpaHHT-
nop$rzpon 6uuypcxoro KoMrrreKca. 34ecl o6uapylr{eHbr nporBJreH}.re Mo,.rH6Aeua,
[-rJrrixoBbre opeonbr ueerr4Ta n $lrcopnra. flo pe:y,rtraraM trHTepnperaqur.i reo$u-
3UqecKrdx MaTepuanoB pyAHoe [orre BnHcbrBaeTcr B KonbueByro cTpyKTypy, LrTo rBJrf l-
ercs 6laronplttrHbtM $arcropou Anr noKtlnH3aqr. l4 pyAHbrx o6r,emoe. f lepcnercrue-
Hocrb ero, yt l l . i rblBat xtt , tsHuli i  Ttrf l  opyAeHeHl4q, He uNrercului i  npoMbruneHHofo
3HaqeHl,l.fl, OUeHilBaeTCr KaK HU3Kar.

Xoriunucrcoe nporHo3r..rpyeMoe pyAHoe none (100 rn,t ' )  oxearrrBaer nyHKrbr MHHe-
panr.{3aqr4r.f 14 Jrrlroxr4Mr.rqecKtre opeonbr tro,ru64eHa (0,00 1-0,03 o%), vegu (go
0,1 %). qr. iHKa (0,1 %), cBt{Hqa (0,03 %) n cepe6pa, rr4roxnMt4qecKr4e noroKt4
(0,003-0,0 I r/r) n wnvixoeure npo6ur co 3HaKaMr.r 3onora B MelxAypeqse Er.rqypa-
Apa-Kuperu, KoHrponupyeMbre :ouoi i  Cnu4uryf icrcoro pa3noMa ceBepo-BocrorrHoro
npocrupaHr,lr B KoHTypax lorca,rsHoil xolsqeeofi crpyKrypbr. Ilpe4no,raraercfl napa-
reHerHqecKat cBt3b 3oH Ml4HepaJrl lcr�alulau c rpaHhrouAanau 6uuypcKoro KoMnJreKca.
3gecu utt lpoKo pa3Bnrbr BTopHLrHbre u3MeHeHriq: oKBaprleBaHHe, cepuquru3arlHr,
apri lnnH3allxt,  npoltt4Jlt tru3aLvfl ,  Brop14rrHbre KBapL(r{Tbl. f lepcnerrueHocrb pyAHoro
nonr oueHuBaercr KaK cpeAHflf l  C MZrnOii Hare)r(Hocrbro onpeAeneuun. lnn KoHKper-
Hblx peKoMeu4aquir no HanpaBneHuto f ior4cKoer,rx pa6or l4Merou,luxcr AaHHbrx HeAo-
cTaToqHo.

f lounvo MeAu n l to,rn64eHa, B ttpeAenax KyAapuucrcoi i  M3 orneqaercf l  raK]r(e
MrrHepiuru3auHr ypaHa u 3oJrora. PyaonpolareHr.re ypaHoBoil  r fopvaquH H paAr4oaK-
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TLtBHbre aHoMaJIt{n loKiLI.rLt3oBaHbr npeHMyrqecrBeHHo B 30Hax Apo6neHHr t4 TpeLu14-
HoBarocrl4 cpe4n ry$oa ranupcrcoii cBr.rrbr H B rpaHr,rTou4ax 6r.ruypcKoro KoMrrrreKca.
OpyAeHeHrze rpeull4HHo-xfiJrbHofo rHrra. K nor.rcKoBbrM npr43HaKaM uoryr 6urrs orue-
ceHbr feoxr4MhrtecKrle opeonbt vo,ru64eHa, cBtiHrla, uHHKa, BtrcMyra, Qropa H noBbt-
IIreHHbte KoHueHTpatll/-l/. ypaqa v ropufl B fpaHHTax. Bnra4y HeBblcoKHX co4epNaHnii
ypaHa H He3Haqt4TeJtbHbrx pa3MepoB rrporBneHnr, f lepcneKrr4nur o6uapyNeH r.in Kpyn-
HOFO ypaHOBO|-O MeCTOpOXAeHUT OUeHtrBalOTCq OTpHrlaTenbHo.

3onoropyruaq MLrHep€ulu3aur4q Hocr4T pacceruur,ri l  xapaKTep. MHonovrzcleuusre,
uo c,ra6oxoHTpacrHbte (0,002-0,03 r/r) noroxu 3oJ'rora B AoHHbrx orJro)KeHr4rx Bbr-
rBJreHbr no peKaM Euvypa, KyAapa, Apa-Kuperu, Tonra, Vurypr<yii, Vpnyrc u ux npu-
ToKaM. llororu pacces.Hte 3oJlora o6sr.rr-ro conpoBo)r(Aarorcfl 3HaKaMh 3oJ'rora B urrn-
xoBblx npo6ax ln6o npuypoqeHbr K H3BecrHbrv voru64euoBblM t4 volu64euono-
MeAHbtM npotBneHHtM, fAe raKxe B orAerbHbrx npo6ax ycraHoBJrreHbr noBbrrreHHbre
KoHqeHrpauuu (0, l5 r/r) 3orora. BulssreHuure npil3HaKu 3onoropyAHoii nar.ruepa,ru-
3aur'rH cofracyroTct c 3oHaMI4 OKBapqeBaHUt v aprunJ]]1]�3awv, qro lo3BoJ'lrer npeA-
rloJ'lararb Bo3Mox(Hocrr o6HapyrxeHI4t HH3KoreMneparypHoro 3onoro-cepe6pruoro
opyAeHeHut. Beporrno, oHa cBt3aHa c nae:ogoilcrcr4Mr,r 3oHaMr Mt4JloHtrru3aLryv, a
orqacru c volH64euoBbtMH u MeAHbrMr,r nporBneHr,trvz. B qe,rov [epcneKTr4Bbr 'rep-
pLlTopLlv Ha BblflBreHHe 3onoropylt'tslx o6r,exroB HeBblcoKr4, Ho t{Merorcr 6llaronpu-
rrHbre rrpeAnocbrnKn Ha yqacrKax [epepacnpeAeneHHr r.t Bo3MOXHOft rcOUqeurpaquu
3oJlora B 3oHax KpyrrHbrx pa3noMoB - KyAapnucKofo 14 e o6pavleHur.r vpryr<cxoii
BIlaAHHbl. TaxNe 3acry)l(uBaer BHI,TMaHHT u rorrrrulf i 6opr Xnlorc-LIr.rxoi;icxofi Aerrpec-
cuH B npeAe,rax XoiiquucKofo pyAHoro lroJrr, c rxr{poKo nporBneHHbrMtr 3oHaMr.l MH-
JroHr4Til3aUfiH H MeracoMaro3a, 3Kcrpy3r4flMt4 ByrKaHLrroB, rAe Bo3Mo)KrjO O6Uapyxe_
HHe He BcKpbrrofo :po:ueii 3oJlorofo opyAeHeHilr. 3ru yvacrxu rpe6yror npoBeAeHr.tt
c fl eur4tln 14 3ti poBaH H brx r.l ccn eAo BaH r.r I Ha py4Hoe 3on oro.

xturorccxan sonomo-tpnrcopumoqcn MuHepa?eHwtecKan soua (lll.Au. fllK1) orpa-
HHqeHa soHoi e,' lzsHur KpynHoro foxso-3afaHcKofo pa3noMa B ceBepHoM 6opry
Xn,'Iox-LIuxoilcrcoii vre:o:oficrcoii Aenpeccnr.i. f lpoaereHna u nyHK'r'br Mr-rHep€uru3arlur{
Snroopnra Ha ttnouaAu uMeror qerKyro npnypolreHHocrb K y3naM nepeceqeHr4r pa3-
rroMoB, KoHTponUpyrolqilx 3arolKeHue BnaAaHbr c nolepeqHbrMr4 pa3pbrBHbtMu Hapy_
IreHl"lt lMt'1, u napareHerullecKr.r cBt3aHbt c Nae:osoticKl4Ml4 ByJrKaHoreHHbtMr,t MafMarq-
trecKHMt'r Qopnraqnrnan. B rcro-:anaAHoil Lracrr..r Xuloxq<ori M3 BbrneJ,rrerc,
Xapryncrcr.ri i  pyAHbrii y:er, 6orrruar qacrb Koropofo pacnonox(eHa ua^ coce4rrefr x
ceBepy repprjropr{rj rncra M-48-XII. Xap,ryHcrcuii pyAuurfi y:e,r (15 rcv'�B npeAenax
n,rou1a4u) pacnonaraercl e 6lorce, ofpaHuqeHHona [Oxno-3afaHcKuM pa3noMoM ll
cy6vepuAr.roHulrrbHbrM pa3noMoM, npr{ypoqeHHbrM K AoJ,rr4He p. Xn,rox. bpy4"nenr"
KoHTponupyerct 3oHaMI4 Apo6neHlrt 14 TpeullrHoBalocrt4 e rueilco-rpaHrjrax 3araH-
cKofo H ruericax MajrxaHcKofo KoMnJ'leKcoa. B XapnyHcKoM yue (ta frpeAenaMH
n,rorqa4n) r43BecrHbr rrporBJreHt{r tr nyHKTr,r Mr4HepilnH3arluu srlroopura c ypaHoM 14
3oJroroM (vecropoxt4enue Ceerraua), vuoro.rr{cr'reHHbre ulJluxoBbre npo6ui c Qnroo-pHTOM, OTAeJ'rbHbte npo6sr c 3orroroM re cepe6porra. rlepcnexruebr pyAHofo y3na onpe_
Ientlorct rloActtllraHHblMI{ pecypcaMr,r c B[oJrHe ua4exHofi ouenxofi u cocraBnrror
4, 1 u,rn r pyAbr ilplr coAepxaHnu Qrrcopr4ra Ao 20-30 % Ii2l. B Hacrorulee BpeMfl
3AeCb IlpoBoArrcq nohcKoeue pa60rsr Ha pyAHOe 3oJ'roro 6areiicxoro runa.

Yrolr 6ypsrfi. vrolrrlbre Mecropo)KAeHur 3a6ailrcanst, B roM rl.rcJre H pac-
cMarpHBaeMoro paiioua, orHocrrcr K BynKaHOfeHHo-TeppHfeuuoii cpe4He-BbrcoKo_
yr,reuocHoii $opvaqnu aKrilBr.r3r.rpoBaHHbrx :ou [40]. peinoua.nsuurMH crpyKTypaMH,
orpaHI'lt lHBarcuIHMl'l 6accefinlt yrneHaKonneHHr, rBJtrrorcq N4ego:ofrcnr.re' pn$roreu-
rrbre Aenpeccvll t4 BnaAr.rHbr: Xulox-Hurcoircrcas u ypnyxcxar, fAe B npeAerax He_
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6oruutux cr4HKnuHaJIbHbrx cKnaAoK-MynbA noKiuu43oBaHbr MecropoxAeHilt n nporB-
reHVfl yrleii. Vr,reuocuocrb B[aAI4H cBr3aHa c orJroxeHHrMr4 Hr]x(HeMeloeofi rycn-
Hoo:epcrcoii cep14t4. Vr,ru 6ypsre BbrcoKo3peJrbre, nepexoAHble K KaMeHHsru. f lepcnerc-
TLiBHbtMLt sBJlttorct B ocHoBHoM ToHKoreppr4reHHbre (pycnoaure n o:epHo-6oJlorHbre
rlauuH) BepxHHe qacrr.r pa3pe3a ryc14Hoo3epcrcoil cepnu (ceneHrr.rHcKar cnnra), e
Huxueii, rpy6oo6rorraoqHoi;i (vyproficxa,a lr y6yrcyHcrcar cauru), orMeqarorcr Jtutlb
eAtlHtrrrHbre yfonbHbre nracrbr Ll JltIH3br. PacnoloxesHoe B ueHTpalsHofi qacru Xu-
rox-t{l lrcoilcroil 4enpeccur,r Oxuuo-K,rrcr{eBcKoe MecropoxAeHr{e npuyporreHo r{
ocaAKaM ceJleHrnHcKoil csarbl. Ea,raHcoeure 3aracbl Mecropo)KAeuut xareroprai;i
A + B + C1 cocr&Bneror 890 rbtc. r, nporHo3Hbre pecypcbr Pr - 150 rrarH'r. B sacros-
u{ee BpeMr BeAercr parpa6orrca BepxHt4x ropu3oHToB MecropoxAeurar. Percoveu4y-
erct Aopa3Begrca rly6orlrx ropt43oHToa. flepcnexrr4Bbr yrneHocHocrr4 Hn]KHeMeJ'roBbrx
ouoxeHLtii He6oltruofr Vpnyxcrcoii BnaAHHbr He rcHbr, Ho B cBere Bbrrrreonr4caHHoro
npeAcTaBnqeTct, LrTo oHu HeBbtcoKtl.

<Doc ( j opu ru r . . { l r aK ruBr . r3au f i oHHbrxc rpyKryp3a6a i i xa , rb rBnpeAenaxMe3o-
roiicxr.rx 4enpeccr.rir uau6o,ree BeporrHbr frporBneHHr $ocrfopnronoi;i reppnreuHoii
rlopnaaqun, ceq:aHHoi;i c fJl14Hucro-necrlaHbrMl,r ceporlBerHbrnan o6paronaHfirMri KoH-
TfiHeHTa,rrbHbrx frpecHoBoAHbrx o3ep. Ha ucc,re4oeaHHoii Teppr,rropHt4 $oc$opr,rro-
HOCHbre OTJ'IO)KeHU' ycraHoBneHbr s Xr.J,torc-9urcofrcrcoii Ae[peccuu, cpeAt{ TeppHreH-
usrx o6pa:osauuit HH)KHeMeroBofi y6yxyHcrcoi.i csr4rsl Haplrr,r-fyraircrcoii vyru4u.
B uenocpe4creeHHofr 6,rngocru rc cenepHofi rpaHilue nnouaAu ,lHcra M-48-XVIll
H3BecrHo oAHo rlpotBneHr.re rfoccpopttToB c HenpoMbrrxJreHHbrMt4 coAepxaHHrMlr nfl-
Tr.toKr.rcH $ocQopa. vqHrureaq cla6yro 143yqeHHocrb, nepcneKTLIBr,r i loreHur4arbHo
QocSopuroHocHbrx o6pa:onaHni;i oueHr4Baro l or{ KaK cpeAHne c valoii HaAex{Hoc'rbro
oflpe.rleJreHHr.



II4NPOIEOTOTUq

Ha nnoilIaAr4 Jr14cra M-48-xvll l  fr4ApofeonorHqecKar cbeMKa vacura6a
|  :200 000 npone4eua s 1959-1961 r r .  B.  14.  KapnoBbrM, no Marepr . ranaM xoropoi i
f io3Aliee 6ulla tls4aua focy4apcrBeHHar rr4Aporeonorr4qecKar Kapra roro )r(e Mac-
rura6a [23]. f locleAyrcu{He pa6oru npoBoAunacb Ha ofpaHr.rqeHHbrx [rouraAqx r.r
| ' l ,Merv y3Kocneuharu3upoBaHHyro HanpaBneHHocrb - BoAocHa6xeune HaceJreH-
Hbrx nyHKToB, opouleHr.te 3eMeJrb H t{HxeHepHbre r4ccneAoBauw [751.

B npeae,rax reppr4Topr414 (pvc.2) t lo ycJroBr4flM $opvHpoeaHr4fl Lr rvnaM BbrAer.rr-
rcTCt noA3eMHble BoAbl  fopHbrx Maccr4BoB 14 BOAbI TeKTOHLtqeCKITX BnaAuH r . r  peqHbtx

AOJtr4H, Koropbre f loApa3Aenrrcrcr Ha cneAyroque: l)  noposo-nnacroBbre BoAbr qer-
BeprHtrHblx or,roxeHLtf i ;  2) n,racrono-Tpeulr4HHbre BoAbr ocaAoqHbtx orJto)Keuur. i  sna-
4uH; 3) TpeulI lHHbte BoAbt BynKaHoreHHbrx nopol [ . t  Kptrcri l rrn14qecKux Maccr.tBoB;
4) xn;tuusre BoAbt reKToHttqecK14x 3oH.

f lopono-n,racroBbre BoAbr qerBeprr{qHbrx or,roxeult i l  AenflTcg Ha noA3eMHble cre-
AyK)lql4x BoAoHocHbtx ropH3oHToB 14 KoM[neKcoa: a) BepxHeHeonneiicroqeH-ro,ro-
UeHoBblx i lJIJrrcBI4tlJIbHblx oTJlo)KeHuit l ,  6) cpeAHe-BepxueHeonlef icTorleHoBbrx Aenlo-
BHanbHo-npoJIIoBI,taJIbHblx orlo)KeH14ft;  e) aonneiicroueH-cpeAueHeon,ref icroUeHoBbrx
peqHbrx 14 o3epHbrx or,rox<eutt i l  BbrcoKI4x reppac.

B od or t oc utttit KoMnn e Kc 6 epxH e H e om e ucmo4eu-zono4e H o6btx alrJ,ltolucL,rbHax om-
tocrceuuil flpl4ypoqeH K Aonr4HaM KpynHbrx perc Xulox, Hnrcofi, KyAapa, a raK]Ke ilx
npl4ToKoB. I4lteer lut4poKoe pacnpocrpaHeHue 14 3Haqr.rrenbHyro npaKTr.lLrecKyro qeH-
HOCTb. BO4OeveularorrHe rropoAbr B AoJrr4Hax KpynHbrx peK [peAcraBreHbr recKaMH,
fpaBr. 'reM H faJreqHHKaMH, a hX npHToKoB - rpaenilr jo-faJreqHbrM MarepH€LnoM. MOU_
HOCTb r4x r. i3MeHrercf l  or nepBbrx lo 50 rr, l  u 6olee. Cpe4u Hr{x uHofAa orMeqarorc,
JrHH3br fJr14H, cryxaulue MecrHblMt4 BoAoynopauu. B orAeJrbHbrx cnyqarx B ocHoBa_
H1414 BOAoHOcHoTO uIJlJtlOB14t 3zlnerarcT BoAOynopHbte fJI14Hbt roloroiicrcOii cBHTbt,
3arpyAHqrcuHe qfipKyntl l l4to BoA c Hr4)KeJrexaqHMr4 BOAOHOCHbTMu KoMrrJ'reKcaMH.
3epna,ro rpyHToBbrx BoA HaxoAurcr Ha uy6uue or I  Ao l0 M, BoAbr BbrxoAqr Ha f lo-
BepxHocrb, o6paryt ga6oloqeuuocrt4 14 poAHr4nn. le6uru cKB3;r(uH tr3MeHrrorcf l  or
l-2 rc 6-l tlc rtpt{ noHt4)I{eHHr4 Ao 8 v. V4errnrre 4e6urrr KoJ.ronueB xo,re6rrcrcr
or 0,03 ao 6,8 n/c. [1o xttMl4qecKoMy cocraBy BoAbr irJrJ]roBr4r rr4ApoKap6ouarHo-
KiLI lbUXeBble C He3Haql 'JTeJrlbHblMl' l  i l3MeHeHI4qMU KaTI4OHHOIO COCTaBa. MnUepalU:a-
[(r.Jq or 0,2 lo 0,5 r/ ,r .  f larasue BoAoHocHor.o ropr43oHTa npoucxoAr.rr 3a crrer arMo-
ccpepuurx ocaAKoB l ' l  f ioA3eMHbtx BoA oKpy)rarculr4x BoAoHocHbrx KoMnJreKcoB. peNuv
BOA B 3HaqHreluHoii  Mepe cBf3aH C arnaoc$epubrMH ocaAKaMn i l  pe)KUMOM noBepx_
HOCTHbTx BoA.
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15kM

f--1, f;1, F..-Tl, IT'illlTIIll, W%u WuF=, EAui-l-.- 
'. s

P uc.  2.  f  uaporeo.n orn t recKas cxeMa rrJrorqaAr Jr t rcra M-4g_XVl I I .

I - 3 - nopoBo-[nac't'oBble Bonbr: 1- aepxueHeon,reiicroqeu-roJrorleHoBblx iurr,rruBuaflbHr,rx o'r-
:toNerll.rfi, 2 - cpelHe-nepxrreHeonleiicrouetroBblx ilpoJlroBl.janbHo_leJrrcBHarLHbll 61n6sg11yi;i. J _
rorr , re i icror lcu-cpeAHeueort ; tef ic . r .ouerrossrx or , roNesui i  Bl , lcoKzx reppac;  /  _ t , rac.r .oB._Tpeu]H'Hbre
Borr,r ocaloqliblx nopon rycl4Hoo3epcKoii cepuu; 5-7 - rperqr{HHble sonsr: J- rpaxu$ariutLt.oB H
KotrrrroMeparoB qepllotpoBcKofi tz xtl,roxcroii ceut, 6 - ooloBHbrx H Klrcllbrx ByJrKaHH.r.oB yHrypryii-
crof i  n ' rauupcxoi i  cunr,  7- �nurpyzusrrbrx H MeraMoptpnvecr<r_rx lopon, g_pi i lnoMbr:  a_trcv3y_
qe Hrrr , re r ra BoAoHocrrocrs,-6 -  BonoHocrrbre;  g -  apre:naucxne 6accer. i r rsr  ( r tu( lpr , r  n rpyxrax):  /  _
X rz.rrox-9 n no ri crcuii. 2 - Kyaap uHcx ui,r, 3 - Vplyncxnii.
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Bodorrcantit KouluteKc cpedue-eepnteueontteitcmoqeHosbtx detrcauqtauo-nponrc-
Bucutbttbrx om"tottceuuit pacnpocrpaHeH Ha cKJloHax AoJrr4H, B npeAenax npeAfopHbrx
u-ueI$oe, cyxux pacnaAxoe u na4eii .  BoAor. locHue ropoAbr r4Meor cunbHyro Satlr-
anbHyto I43MeHqt4Bocrb 14 npeAcraBJ'reHbr .4pecBrHo-rUe6Hr.rcrbrM MarepnrL'roM c Bany-
HaMH u npl.IMecbro necKa. Moulnocrs I4x cocraBrrer 10-30 M, B npeAroprjsrx rulei i-

0a* - ao 50 u. fry6r.rHa 3€LneraH14r rpyHroBbrx BoA ,.r3MeHrercr or 5 ao 30-40 v.
BoAoo6uluHocrb orJIo)KeHuii  eecuN4a H3MeHquBar, yqacrKaMu oHH tBJrrrorcq 6e:eoA-
HblMl'1. Bo4ut rcovueKca uMeror recHyro rr4.qpaBnvqecKyro cBt3b c BoAaM14 noAcrr4-
narcLql4x KOMnJ'leKCOB, Lr3peAKa, Ha yqacTKax pa3BuTL4fl |J'[IH, I4MerOT Ir,leCrusrii Hanop-
usrf i  xaparcrep. le6rer cKBa)KHH cocraBJ'rqer or 0,04 Lo 2 t/c npr4 noHhxeHrlrx Ao
l0 v. Mr,rrepanu3aL]r1fl. BoA r.r3MeHrercq or 0, 1 ao 0,5 r/Li, a no xr4Mr4rrecKoMy cocraBy
oHt4 rHApoKap6ouarHo-xarbrlHeBbre, pe)Ke Harpr4eBbre H cy:rr$arr,rsre. f lurauue eo4
KoMnJ'leKca ocyUecTBnteTct 3a cuer aruoc(repHbtx ocaAKoB t4 Tpeur.rHHbrx BoA 143-
Bepx(eHHbtx nopoA. Elaro4apr AoBoitbHo tut4poKoMy pacflpocrpaHeHHrc, He6o,rsuoi i
r,ry6uue 3aneraHl4fl H xopoueMy KalrecrBy, BoAbt KoMnJreKca npeAcraBrrrtor 3Haqu-
reluHuii  HHTepec, oco6euuo AJ'rr orroHHoro )KHBorHoBoAcrBa.

Bodouocuatil KoA4weKc eorueucmo4eu-cpedueueonneilcmo4eilo6btx peqHwx u
o3epHbtx omnotrcertui ?btcot{ttx meppac pacnpocrpaHeH B rrpeAenax Xtr,ror-Llnxoi;i-
crcofi aenpeccnfi u rtroreer K IolI{Hoi ee qacrrz. O6pa:oaan rpanui;iuo- H rteclraHo-
rzuler{HbtM MarepuaJroM MoulHocrb}o Ao 100 lr n 6o,ree. !oeoluuo qacro B ocHoBaH14r,r
KoMnileKca 3aj]efaloT BoAoyrlopHble rJluHbl TonofoficKofi  cBr4Tbr. BoAlr O6rr,rHo uMe-
rcr cno6o4Hyro noBepxHocrb c r,ry6nuoi; i  3uueraHr4r or 5 4o 70 u, a orAenbHbrx cny-
varx o6,ra4alor MecrHbrM HarropoM. MuHepalu:aur4r r4x r43MeHflercr or 0,2 go 1,0 r/n
c He3HaqureJrbHbrM yBenr4qeHr.reM K qeHTpy BnaAr..rHbr e pafioHe c. orcuuo-Klto. l .r .  f lo
cocraBy BoAbl rl4Aporcap6ouarHo-Kzll]brlr4eBbre 14 Harpr4eBbte, B eAHHuqHbrx cJlyqarx
BcTpeqarcrcf l  rrzgponap6ouarHo-cy:rrQarHo-Harpr4ertre. {e6nrbr cKBaxr.rH Bapbilpy-
rcr or 0,5 go 4,7 l lc, npu noHr.rxeHr4rx or 0,2 Ao 26 na; 4e6rlr po4unrcoe 0, 1-
5 trlc. f luraHt{e BoAoHocHofo KoMflneKca [por4cxoAr4T nper4MyrqecrBeHHo 3a cqer
rpeu{HHHbtx BoA, B veusrueri creneHr.t - BoA Apyfr.tx KoMnJreKcoB. BoAul xopouefo
KaqecrBa 14 npeAcraBnsrcr 6ollruofi npaxrulecxuii nurepec.

Tp e ulur t u o -nt ac tn o B bt e a o d at o c ad o rt u btx o ml o Jrc e u uit a n ac) uu AoBoJt bH o rrr H poKo
pacnpocrpaHeHbl t4 npt4ypoqeHbr K MeroBbrM o6pa:onaHurM rycr4Hoo3epcxoii ceprer.r.
OHH eutnorHtlor IIeHTpar'IbHbre Lracrr BnaAHH (Xunor<-t{ur<oiicxofi, KyAapHucroii,
Vp,ryncrcoii), npeAcraBnqtoulUe co6oii oAHoHMeHHr,re apre3uaHcKrre 6acceilHsr.
B 6o,r;rurascrBe cJlyrraeB 1anuutii eoaouocuurii KoMrrJreKc qBrrergr BTopbrM or 10-
BepxHocrh, TaK KaK nepeKpbrT B0AOHOCHbTM14 rleTBepTr4rrHblMr.t OTJIo)r(eHHtMr.j.
B XHrorc-t{ur<oficrcoii BnaAhHe ocHoBHbrMu KonneKTopaMv flBtflrolafl Tpeu{HHoBarbre
necqaHl'lKH' apl-Hrrlnl4Tbl 14 KoHlJloMeparu. B Vplyrccrcofi BIIFr{uHe BoAoBMerrlarcu{r4e
tlopoAbl npeAcraBneHbl KoHrJIoMeparaMr,r 14 rrecqaHr.rKaM14, a B KyAapzHcrcoil - npe-
HMytlleCTBeHHO KOHrnOMepaTaM ri.

BoAur xounneKca r{aue orHocqrcr K rpyHToBbrM, Ho B ptAe Mecr BcKpbrBarorcfl
BOAbr C HanopoM Ao 30-40 na. f,ry6uua 3ullteraHr4r ypoBHq BoA 01. rroBepxHocru co-
craBrrer 10-25 v. Munepanu3ar\Lrfl r4x r43MeHrercr or 0,2 no 0,9 r/n 14 noLrrr4 He
yBeJ'IrJtrHBaerct Ao r,ry6unul 150 na. B 6oprax Xulor<-tlaxokcxoit enagu1rbr Mr,1Hepa-
nv3ar\|lfl cocraBJrrer 0,3-0,4 r/,r, a qenrpa,rsuofi ao 0,g r/,r. B npeAenax
Ypryrccxoil oHa paBHa 0,5-0,6 r/n u ao my6uuu 200 v yeenr.rquBaercr ua o,2 r/n.
flo cocrasy BoAbt rttAporcap6oHarHo-HarpueBbre, pe)Ke KanbuueBbre h cMeuaHHbre.
f{e6nrsr cKBa)r(r4H B 3aBr4cr4Mocrn or BoAoHocHbrx nopoA H3MeHrrorc, or 0,06 go
3'5 n/c npu noHI4)KeHI4tx or 2,5 Ao 20 lr. Bogrr KoMnJreKca o6,ra4arcr xoporxuM Kaqe-
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CTBOM, paC[pOCTpaHeHbr B O0)Kl.rTbtx pauoHax fi MofyT cny)Kr4Tb HaAexHbtM l4cTouHr.r-
KOM BOAOCHa6XesUg.

Tpequuuure sodbt rynKaHoeeHHbrx nopod u KpucmcuutuqecKLtx Macculol uMeror
caMoe uupoKoe pacnpocrpaHeHue u Hrparcr 3Haqr.{TenbHyro ponb n Sopn,luponaHnr.r
noA3eMHbrx 14 noBepxHocrHbrx BoA peqHbrx AonnH v BtaAVH. OHH sarqlorcr ocHoB-
HbtM HcrotrHHKoM nollolrHeHr.rr apre3r4aHcKr4x bacceftHoe. Bo4onveularouIHMH nopo-
AaM14 cny)Kar rpeuII4HoBarue eSSy:r{BHbre, ilHrpy3ilBHbre H MeraMop$rauecrcr.re o6pa-
3oBaHLtq pa3nHLIHbrx KoMnJIeKcoB t4 IBL4T. flo xapaxrepy no4oo6ulrHocru 14 ycnoB14flM
LU.rpKynrqt4il BoA BbrAelqeTcr HecKoJrbKo BoAoHocHblx KoMrrJreKcoB.

Bolouocusrfi KoMrrJ'reKc Naeso:oiicxux sQQy:neuo-ocaAoqHbrx nopoA LrepHorpoB-
crcoil u xu,roxcroii cBt4T t4 TpaxHAoneplrros 6e,rosepcKoFo KoMnJreKca nplryporteH K
3oHe rpeuilHoBarocrr.r rpaxu6aralsroB, TpaxuaH4e:u6a:a,rsroB, r,rx rySon, ry$onec-
rtaHr.tKoB r.r KoHfnoMeparos. PageHr s4orr 6oproe XfiroK-qr4xoficxoii H KyAapuHcxoi;i
B[aAuH. 3oua rpeqr.rHoBarocrr..t npocne]r{r4Baercr Ao r,ry6uHsr 80-100 na, a rly6uua
3epKana rpyHToBbtx oog rco,re6lercr or 3-5 ao 60-80 Ht. Bo4orrocHr,ri; i  r<oNan,teKc
,rMeer ceo6o4Hyro noBepxHocrb, J'rf i[rb Ha orAenbHbrx yqacrKax rJlI,{Hbr o6pa:yrcr
eepxHHfi BoAoyftop. Bo4oo6unsnocrb nopoA HerocrorHHa, 4e6urur cKBa)Kr.rH H3Me-
Htrorcr or 0,2 4o 2,6 l/c npr4 noHlrxeuvsx 10-20 M, B eAuHtrqHbrx cJlyqarx ge$ursr
Aocrriraror 3,6 t/c. Po4Hrzxr.r nMeror Ae6nrur or corbrx Aolefi ao 3,5 r/c. Bo4ur npe-
cHbre c MuHepanurauneri or 0,15 4o 0,4rl+ no cocraBy ru4poxap6oHarHo-
Ka,qbrlr4eBbte, Harpt.teBbre Lt HarpaeBo-MafHUeBbre. Bo4oHocHrrfi KoMrneKc HaxoAgrct
B 3OHe rpaH3r.rra rpeuuHHbrx BoA ropHbrx MacctlBoB. f1o rcavecrey BoAbr npuroAHbr
Anr BoAocHa6xeHr{q rtpeAnpurrrt{i l  r.t Hace,reHHbrx r]yHKToB.

BoAonocHsri. i KoMnreKc BynKaHHToB yuryprcyricr<ofi n raruupcrcor.i ceur pacfipo-
crpaHeH Ha cKroHax Eu.rypcrcoil, Tanupcxoil ra KylaprzHcrcofi rpua. f lpnypouen rc
Tpeu{HHoBarbrM rpaxu6a:aluraM, Tpaxtrp\|olarryTaM, Tpaxltpr4onuraM r.t ilx ry$an,
pexe ryQonecqaHI4KaM tl ryQoxournoMeparaM. 3ouur rperqnHoBarocrtr npocne)Kn-
Barorcr 4o ruy6uHur 60-80 n-,l. BoAur KoMnJreKca Hocflr rpyHronsli xaparcrep u 3ane-
raror Ha r,ry6uue or 5 ro 60 na. Boaoo6ulsuocrt nopoA pa3nuqHar: Ae6ur cKBa)rs4H
B Kr'rcJrbrx e$$y:Heax cocraBnrer 0, l6-0,3 tt lc npu noHuxeHr.rrx ao 16-30 rvr, e
ocHoBHbrx - or 0,4 4o 3,5 l lc npu rroHuxeHr4flx He 6o,ree 32 M. fie1ntbr poAHHKoB
0,4-0,6 n/c. cocrae BoA rfiApoKap6ouarHo-xa,ruqueeuri; i, uarpueeuri; i, pexe Kanb-
ur4eBo-MafHileeurit c M14Hepanr,r3aqnefi or 0,03 4o 0,5 r/,r. f]rtraHne BoAoHocHofo
KOMnJTeKCa ocyulecrBnflercr 3a cver arvoc$epHbrx ocaAKoB r4 TpeuIHHHbrx BOA Apy_
fHX KoMnnexcoe. KaqecrBo BoA xopouee, oHH Mofyr ucnoJ.tb3oBarbct Anr BoAo-
cHa6NeHUq il Apyrrlx ue,rei.

TperquHuure BoAbr HHrpy3hBHbrx r.r rr,teranaop$uqecKnx rropoA pacnpocrpaHeHbr B
IlpeAenax fopHblx Maccl4BoB H [pilypoqeHbr K 3OHe TpexIr4HoBaTOCrr,r Mor].(HocTblo Ao
80 v rz 6onee. Bo4rt roun,reKca orHocrrcr 14 rpyHroBbrM c r,ry6uHoii 3aJrefaH6r or
l '5-6'0 ao 70-80 M. VcranoereHo, qro MonoAbre fpaHr.rror.rAbr (xyna-neiicrcui rcov-
n,rer<c) MeHee noAoo6u,ruusr, c 4e6nroM cKBDrc4H ao 0,06, a poAHr.rKoB - 2o 0,7 i lc.
B 6o,rsuruncrBe cnyqaeB Ae6nr cKBalKr4H rcore6,rercq or 0,1 4o 2,4, u3peAKa Ao
4,7 t/c, poAHr4KoB- or 0,0 I ao 4,0r/c. Bo4sr KoMrrJreKca no cocraBy ru4porcap6o-
HarHo-KilnbuHeBble, K€LrbuHeBo-HarpfleBbre, pexe cMe[raHHofo cocrana. MHUepann-
3auur hx or 0,04 Ao 0,6 rlt. [furanue KoMfrreKca [poncxoAr4T 3a cqer arvoc$epHlrx
OCaAKOB'  A  OHl l ,  B  CBOTO OqepeAb '  tBJ l f l rOTCt  HCTOqH14KOM I IO| IOT ' IHeHxt  apTe3UaHCKt jX
6acceiiHoe Apyrxx coceAHLIX BoAoHocHbrx KoMrrreKcoB. f lo xaqecrey BoAbr KoMrrJreK-
ca npHfoAHbr Anr BoAocHa6>rceunn, Ho r4Meror He3HaqHTerbHyro npaKTrrqecKyro ueH-
HOCTb rr3-3a yAulneHHocTr4 OT HacereHHbrx nyHKToB.
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)Kwn'uarc eodat mexmoHuvecKltx 3oH npuypotreHbr K 3oHaM Apo6neHr.rr, KaraKJra-
3uraM H Mt'tJloHI4TaM, nportruBarcrlr4Mct s4onr 6oproB BIIaAT4H n B topHbrx Macev-
eax. Bo Bcex pa3noMax BoAbt uocqr 6esHanopuufi  xapaKTep 14 TecHo cBr3aHbr c oK-
pylKarctuuMu BoAoHocHbtM14 KoMrrJleKcaNaq. BoAoaMeu1arcu{r4e rropoAbr o6lagaror
pa:ruuHoii  eo4oo6r.rruuocrbro c Ae6nrov cKBa)KuH or 1,4 4o 2,5 t lc npi l  noHr4)KeHr,r-
sx 0,7-16 v. I4uor4a Ae6ur cKBOKT4H Aocrr4faer 4,7 t/c npu [oHr4)r{e uuu 4,8 v. c,ra-
6oo6eo4uenHbrMr.r rBrrrrorcr 3oHbr Mr.rrroHHToB c Ae6urona Aecn.bre AonH nr.rrpa B
ceKyHAy npr4 floHl.rxeHvv 30-40 v. le6ursr poAHr4KoB 0, l-0,5 r/c. flo cocraBy
BOAbr KOMfrJreKca rn4porcap6ouarHo-K€IJIbrlHeBbre, KarbrII4eBo-HarpHeBbre c
Mr.rHepaJrr43aquefi  or 0,05 Ao 0,3 r l t .

B sacrogqee BpeMt ocHoBHbrM r.rcror{Hr4KoM goAocHa6xeHHr HaoeJ.reHHbrx rryHK-
TOB tBJ' l t tOTCt fpyHToBble BOAbI qeTBepTltqHblX OTIIOXeHLIf i  U nOnepxuOCTHbre BOAbr
peK H BoAoroKoB. PeNe ucno,rb3ylorcf l  nnacroBo-rpei l I f iHHble BoAbr Me3o3oficrcux
OUONCHUi BNAAI4H 14 TPCUIUHHbIC BOAbI BYJ'IKAHOTCHHbIX IT 14 HTPY3I,IBHbIX NOPOA.

3rcoloro-reoxlrMr.rqecKr4e uccneAoBaHnfl.  pgla BoAoroKoB B cKtsoxuHax n KonoA-
uax BbltBl4JlH, qro noBepxHocTHble Bo,qbt 14 fpyHToBbte BoAbr qeTBepTI4rtHbtx o'fJ. loxe-
Hr.rr. i  qacro [oABep]r(eHbr 3atpr3HeHHrO. Vqacrrcu oracHofo 3arpr3HeH11, BoA orMe-
(reHbr no BceM ocHoBHbrM AOnuHaM peK Xr.t ,rorc, r{ lrxoi i ,  Kyaapa 14 Trroreror K
HaceJreHHblM nyHKTaM U froJlrM cenbxo3yfoAr.rfi (cu. cneAyrorqyro |naey). vcraHoe,,re_
Ho' qro creneHb 3arpt3HeHut 3TUX BoA Bbr[ le, qeM B HerJry6orcux cKBax(HHax. B ro rrce
BpeMt BoAbl apre3l4aHcKl4x 6accefiHoe 3HarturelbHo MeHbtrre noABepx{eHbr 3arpr3He-
HHIO r1 yAoBJlel 'Boprlo' f  caHfiTapHo-fr4faeHUqecKt4M HOpMaM. I lOerOvy uau6olee pe_
aJrbHbrM u 3aulutlleHHbrM r4croqHr{KoM BOAOCHa6Xenux e 6y4yutev roayt crarb apre-
3HaHcKfi e BoAbr Me3o3oiicrcnx Brranr4H.



SKONOIO-TE OJIOTITIECKAq OECTAHOBKA

f l  pu  poAH b re  ycnoBur .  f l o  Qu :uno - reo rpa$ r . ruecKoMy  pa i i ouupoeaHurc
Bocroqsoi Cw5upvt reppt{roprr ,rrzcra M-48-XV|ll orHocr4rcr rc [OxHo-Cr6r.tp-
cr<oil 6opealbHo-KoHTI4Heura-nsuoil o6nacrn c fopHo-Tae)r(HbrMr4, JrecocrenHbrM14 t4
cre[HbrMH rau4rua$rauu. XaparcrepucruKa npilpoAHbtx ,rau4uaQroB u HX feoxn-
MhqecK14e csoiicrsa npr.rBeAeHbl B ycnoBHbtx o6o:Haqeuurx K 3Konofo-feoJlo-
rr.rqecroii cxeMe.

fopHo-raexHble raHAlua$rsr o6na4aror BbrcoKoii rz cpe4Heii reoxunallqecrcofi
ycrotivnnocrbto, a ropHbre Jlecocrenr4, crerrr.r ri AonHHbr peK - coorBercrBeHHo cpeA-
ueil n uugr<oii. I-oprlo-raexHbre rau4ttraSru caMoperynHpyr.or npoueccbr 3arpr3He-
HHr: f lpr.rpoAHble Ilpoqeccbr opHeHTr.rpoBaHbr 3Aecb Ha BbrHoc 3JleMeHroB (rcoa$Oflun-
eHr vecrsoli MhrpaUHI4 <1), a uHreucuBHocrb BbrHoca 3neMeHToB co[ocraBHMa c fix
nocrynneHueNl (xoerfQtrlr4eHr paAuanluoft 4uQoepeHqr4arlr. i l4 <1). fopHsle crenr4 i l
J' lecocrenu B cHny npupo4Hofr stt:uoil reoxuMr4rrecxoil ycroiivuBocrr4 H noslrtUeHuofi
TexHoreHHoii Harpy:xH Haq t4 Hator r{cqepnbrBaru csofi nprapoan srfi noreH UuaJr. Koe$-
tpuqneursl uecrHoi Mr4rparlxH 14 paAr.ranbHoii ar.r$$epeuuuaur4rr B 3TZX raH4rua(rrax
npeBbr[raror err4Ht4rly 4,lr Mn, Co, V, Mo ra Pb, T. e. npoucxoAr4r HaKonneHr4e r.t co-
oTBeTCTBeH HO 3afpt3HeH ue f ioq B 3TnMl.r  3neMeHTaM r, t .

I4HreHcr.reuocrr 6uororuqecKoro KpyroBopora no cyMMe Mn, Cu, Mo, pb v Zn
yMeHbuaerct or ropHo-Tae)KHofo K JrecocrenHblM t{ crerHbru laH4uraQraM u cocraB-
J'rrer coorBercrBeHHo I 8,1, 12,3 u 8,4, qro raKlr(e yKa3brBaer Ha 6onee Hr43Kyro caMo-
oqfiularculyro Bo3Mo)KHocrb crerrHoro lau4ruaSra ti efo HH3Kyro ycroii.rneocrb K
TexHoreHHoii  Harpy:rce.

H e 6 n a r o n p u r r H br e f e o J'r o I 14 q e c K r.r e n p o q e c c br o6ycroe,reuur :r<-
30reHHblMH 14 3HAoreHHLIn,tn ( larcropanan. St<:oreHHbre trpoUeccbr rrpeAcraBneHbt
ofrorr3HrMr{-onrbrBr,rHaM14, xypytroo6pa3oBaHUeM, nJTOCKOCTHbTM CMbrBoM. BonHofi
lpo:uei l ,  3oJ'roBbrMr,t npoueccaMfi,  3acoJrteFrHeM, ta6o'roveHuocrbto, HiL.reAtMrr, Mopo3-
HbIM fIYqCHI4CM I,1 I ]OATOIINEHI,IEM. HAU6OICC IuHPOKO PA3BI4TbI T,I HMEIOT TCHACHUUIO K
yctrneHHrc nrocxocrsoti  cMblB, BoAHafr )po3t4fl .  14 3oJroBbre npoUeccbr. l ' l , rocxocrHoii
cMblB pa3BHT rloBceMecrHo, }, I  f lpr4 Kpyrr43He cKJloHoB 6olee 5" os cnoco6crnyer o6-
pa3oBaHuro npoMor.rH r.1 oBparoB. c soAHOii epO:Ueii  cBr3aHo o6paroeaune oBpafoB B
JrecocrenHbrx f i  crenHbrx ,raH4uaQrax; uHTeHCUBHOCTb OBpafoO6pa:oaaur.rr H3MeHr_
ercr or cpe4Heil  Ao oqeHb cnlsuor. i  npi l  pacqneHeHHocrl4 reppnropu14 or 0,3 Ao 1,5.
hureHcueHocrb 3onoBbtx npoueccoe Kore6, ' lercr or cpeAHefi 4o OUeut cu,rssoi i ,
fl p14qeM B pe3ynbrare xo3tilcrBeuuoii 4erre,rbHocrt4 qeJroBeKa nnoulaAb pacflpocrpa-
HeHr4r frecKoB |Io cpaBHeHilrc C 1961 r. [23] yBenr4qHnacb a 3 pa:a npr4 cKopocrt4
0,5-l  ,0 

ok s ro4. He6raroIpl4ttrHbrM 3HAoreHHbrM Qaxropov rBJrrercr rroBbrrxeHHat
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ceiicn,toonacHocrs paiioHa, c 3oHaMu Bo3MoxHbrx 3eMnerpsceHr.rfi c pacverHoi;i cu,roii
4o 9 6a,uon no urKaJre Plrxrepa BIonb peK Ky4apa u Wxoi.t [92].

CpaeHureluHo arlcoxofi reorr4HaMr.i lrecrcofi ycrofiquBocrbro o6,ra4aror ropHo-
TaexHble lau4uraorut. CpegHrr ycroiluunocrr ceoficrgeHHa J'recocrerHoMy naH,q-
Lua$ry 14 qacrl4qHo crertHoMy. Hvzrcas. reoAr4HaMr.tr{ecxal ycroirrl.{Bocrb npHcyua
crenHbrM lau4uaQrav.

X  osq  i i  c ree  n  u  o - rpy  H  K  u14  o  H  aJ r r  b  H  b r  e  ycn  o  e  Hq .  B  o rpacneeo i l  c rpyK-
Type Marepl.lar bHofo npo143BoAcrBa Teppr4Topt4rr ocHoBHoe Mecro 3aHuMaeT cenbcKoe
xo3qiicreo u B He3HaqHreluuofi Mepe - npoMbruneHHocrb. Cellcxoxo:ri icraeHHoe
npol43BoAcrBo npeAcraBJleHo pacreHileBoAcrBoM u )KuBorHoBoAcrBoM. flnoulaAu,
3aHflTat noA cenbcKoxostli;icreeuuoe npor43BolcTBo, cocTaBJ.rreT oKoJro 40 ,% or o6-
uleii, a roM qtlcne roA rtalrtHtMl4 oKoJ'ro 20-25 25. Ocrarbuar rrnotuanb ucnorb-
3yerct noA nacr6uqa 14 ceHoKocu. Vpoxaftuocrb 3epHoBbrx He npeBbrrxaer l3 rl lra,
KopMoBblx Kynbryp- l3-l 5 U/ra. B cersu co crraAoM rrpor43BoAcrBa pacrer KoJ14-
qecrBo :a6poueHulrx H 3poAr.tpoBaHHbrx (vapruua,rr,Htrx) :eve,ru, Aocrr4faroulee
l0-15 94. flpour'rtttJleHHocrb npeAcraBneHa o6pa6arr,rearouruM14 (nr,ru1eean, recHal)
n ropHo4o6slBaloull4 M H npeA[pt4trr.Ir v u. llpe4r puerlrfl n u uleeofr ttpoM br uneH Hocry
3aHtTbl npOI43BOACTBOM MOJTIOLIHbIX i l  MtCHblx npOAyKTOB nvTAHut. I IeCHaq npoMbltU-
JIeHHocrb orpaHuqHBaerct Jleco3alotoercoi l  I , t  B He3HaqureJlbHoM o6'r, ,eve - AepeBo-
o6pa6orrcoi l .  I-opuo4o6lrBarcu1at rrpoM brrrrneH Hosrb cBr3aHa c pa:pa6orxoi i  vecrs srx
crpoxrenbHblx Marepl4aJloa u 4o6stvei l  6yporo yfnt Ha Orcrauo-KnrorteBcKoM Mecro-
po)r(AeHH h orKpbtrbrM cnoco6ov.

f lo xo:lqf icrneuuo-rlyur<uuoHaJlbHbrM ycJroBr.rrM BbrAeJrrercr uecrb rr.rnoB Bo3-
ae[rcrevr. Ha oKpyxarcqyrc cpeAy (OC): cenrzre6Hsri i ,  KoMMyHr.jKauHouusri i .  ce,rs_
uroxorsficreeHHuii, eogoxolri.rcrneuulri i, lecoxo:niicrseHFrsrfi
6srsarcuHii.

I4cro'{HHrcaN4u ao:4eiicrelu ua OC s cettume6uou mune r.Bnr,Lorct HaceneHHbre
flyHKTbl 14 corlpoBo)KAalout4e I4x cBaJrKH c xo:ri icraeHHo-6brroesrM MycopoM. Sror
Tr.tfr not4eiicrenl xapaKrepr..r3yercr yMepeHHbrMu HapyuteH14rMr.i roqBeHHo_
pacrl4TenbHoro cJlot, npulloBepxHocrHofo cnor ropHbrx flopoA (4o r,ry6HHur 2-3 n,|),
pe)r(uMa rroBepxHocrHbrx n rpyHroBbrx BoA.

Kouuyuuxaquouuait mun BKltto\aer B ce6r qerbrpe ilcror{Hr.rKa eol4efrcrnur ua
9c' Aoporr4, HerlreranpaeoqHbre craHur4 14, rrr4Huv 3reKrporepeAaq, napoMbr.
B pe:y,rlrare ao:geilcravt 3Tt4x r,rcror{Hr.rKoB nporcxoArzr B uenoM yMepeHHoe Hapy-
ueHfle noqBeHHO-pacrl4TeJIbHOrO CrOr, rpr4rroBepxHocrHbrx cJ'roeB fopHbtx [opoA r.J
pe)K14Ma noBepxHocTHbtx r.{ fpyHToBbrx BoA.

Cetrccxoxozniicmeetrut'tu mun xapaK'teplt3yerct cneryrcx{lrMH Lrcror{Hr.rKaMH Bo3-
4eiicreur: ' ,arrrHH, $epusr, cKoroMofHJ]bHHKr4, cKnaAbr yro6peuuir, rcoroprre o6y-
croBJrluBalor cl4JIbHoe Hapyl!eHile noqBeHHo-pacrfiTerrbHol-o cnor, yMep
npl4floBepxHocrHblx cJIoeB fopHbtx nopoA u He3Haqr4TeJrbHoe - pe)Kr.rMa noBepx-
HOC'r'Hbrx H fpyHToBbrx BoA.

Bodoxosnilcmaermuil mun nozgeitcrBr4r Ha oc c,raraercr il3 opocr4TerbHo-
ocyulurenbHoii czcreN|;t u Aav6 rnt 3au{HTbr or noATorrJreHtii. 3ror rnn ao:4eiicr-
Bilt xapaKTepH3yerct 3HatlHTerbHblM HapyrxeHr4eM nepBoHaqulrrbHofo cocToqHHq noq-
BCHHO-PACTUTEJIbHOfO CJIO' H YPOBH' |PYHTOBbIX BOA, NPI4BOA,U,II4M K :A6OIAqUEA-
Ht lo H 3acoleHHro noqB; 14HTeHcv BHocrb no:4eicrnur cpeAHrr.
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"aecoxosailcmseuttutil mun zozleitcrBr4r xapaKTepr.r3yercr yMepeHHbrM14 v 3lartv-
TeJIbHblM14 HapyueHI4tM14 roqBeHHo-pacrfirenr,Horo cnoq. 14HreHcr.rsHocrl no:4eiicr-
BVfl Ha oc: or Hl4srcofi B opexoBo-npoMbrcnoBbrx 3oHax 4o cpe4uefi B 3Kcnnyarupye-
Mbrx Jrecax u cpegueii-cHnbHof Ha JrecHbtx faprx.

foprrcdo6arcatot4uu mun eozgeficrBr4r Ha OC xaparcrepu3yercr 3HaqurerbHbrM14
HapyueHI4tM14 noltBeHHo-pacruTenbHoro cJrofl, ruy6oxuvr.r npeo6pa:oaaHr4rM14 cJroeB
fopHbrx fiopoA Ha r,ry6uuy 4o 10 rr,r u 6oree, cyuecrBeHHbrM HapyueHr4eM ypoBHt
rpyHToBblx eo4. K l4croqH14KaM so:4eilcrovr 3Toro Tllrra oTHocrrcfl Kapbepbr crpoil-
MarepilanoB. 14HreucttsHocrr ro:4eficrBr{t Ha reororr4qecKyro cpeAy r43MeHrercr or
He3Haqr{reJrbHot Ha yqacrKax noilcKoBbrx pa6or 4o cpe4Heil Ha 4O6UrVHSrx CTpOr{-
reJIbHblx Kapbepax H 3Haqr4reJrbHoii sa Onuuo-K,rrcrieBcKoM 6ypoyro,rluoM pa3pe3e.
[Ipn ncno,ru3oBaHzt 3Tor yronb [peAcraBnrer co6ofi HeKoropyrc 3Konorr4qecKyro
oflacHocrb. Bo everqarculux rtopoAax Mecropoxrg;eHwfl ycraHoBneHbr [oBbrrueHHbre
coAep)KaHHfl Sn, Mn, Zn, Ni, V, Cu ra pb, npenurrarcrlue fl lK noue s 1_2 paza.
Byr,re B KoJrhqecrBax, npeBbnlrao[lr4x fl lK noun, orMeqarorcr cr (15), As (5), Ni
(2,2), Cu (1 ,3), zn (1,8), Sn (2,2) u s (50). B sore yrnr coAeplraHr.rr 3rr4x 3J.reMeHroB
yBerflLrr{Barcrcq a 1,2-8 pa:. Kponae rofo, yfoJrb uMeer cloco6uocrb K caMoBo3ro-
paHr.rrc.

I[1o crenesn 3Korort4qecKofi onacuocrr4 ycnoBHo BbrAeJ'reHbr i'p14 KareropL4r,t eo-
crotHI4t uccneAyeMoti reppnroprl14: yAoBnerBopvrerbHafl,6mtzrcas x HanpnxeHuoii n
Hanpt)KerrHar.

Y A o e J r e r B o p u r e J ' r b H o e  3 K o J r o r r . r q e c K o e  c o c r o r H n e  o c  x a p a K -
TepHo Ant ropHo-Tae)I(Hofo JIaHAUaSra. 3gecs BbuBleHbr JroKaJrbHbre yqacrKrd c Ha-
pyueHljtM14 floqBeHHO-paCTHTeJ'lbHOrO rlOKpoBa B pe3ynbTaTe neco3afoToBuTerbHbrx
14 I'eonoropa3BeAoqHblx pa6or, a raK)Ke JIecHbrx fro)KapoB. f]ocleAHue Bo3H14Karor KaK
or npHpoAHoro (:acyxa, rpo:u), TaK H aHTpofrofeHHofo (esrxuraHne [loKocoB, He-
yMenoe o6pauleur.re c orHel,r) rfarcropoe. 3arpr:lHeHre npupo4uofr cpeAbl (novn, 40H-
ubrx orJ'roxeulrfi, no4ur) orMeqaercr jr14rxb Ha JroKaJrbHbrx ylracrKax n cBr3aHo c npH_
poAHblMl' l l lcroqHHKaMH - tlyHKravu pyguofi MuHepiLrr143ar-lr4t4; ypoBeHb 3arpr3HeHHt
B 3Ttrx roqKax He npeBblrxaer oracHofo. 3arpa:ueHr.re arvocseptr, oqeHeHHoe qepe3
cueroeoil noKpoB, xapaKTepH3yerct KaK yMepeHHo-onacHoe. B reep4ona ocaAKe cHera
ycraHoBJreHbr (:4ecr H Aanee e cKo6xax - xo:rfSr.rqlreHrbr KoHueHrpaqnu): Al (606),
Cd (150) ,  Zn (13) ,  Mn (8) ,  CLr (48) ,  Cr  (28) ,  pb (7,5) ,  V (9,0) ,  Co 1r+; ,  Ni  (6,0) ,  M;(3s).

f,raeHofi 3KoJroruqecKoi;i npo6lelrofr rBnflercr AerpaAar1r4r JrecoB 14 coorBer-
crBeHHo t'lcroueHlle oxorHl4tlbl4x pecypcoB. flerpa4aqr.rr recoB Moxer npuo6pecru
ueo6parnvtl l i i  xapaxrep B cuny roro, rrro npoqecc recososo6HoBJreHilr B ecrecrBeH-
Hblx ycJloBrlrx Byprrun npollcxoAI4T ToJrbKo B y3Kr4x (10-12 rvr) no,rocax nonyAeH-
uoil reHn or uenurpy6leHHbrx uJr14 HecropeBmux AepeBbeB.

flprpoAooxpaHHbre Mepo''pHqr,q ronxHbr BKJ]roqarb oxpaHy JrecoB or esrpy6ox u
no)KapoB, nuueH3rpoBaHr4e AerrenbHocrr4 no necopa3pa60rxe, oxore, c60py 4HXO_
pacryulux rpaB H nnoAoB, a raK)I(e opfaHl.r3arlurc JrecoBoccraHoBr4TeJrbHbrx pa6or.

3 r c o , r o r u q e c K a r  o 6 c r a H o B r c a ,  6 l H 3 K a r  K  H a n p r ) K e H H o i r .  c r o -
x(i lJracb npuMepHo ua 40 04 i lccnelyeMoii reppuroprzhl oHa oxBarbtBaer ,recocrenHoil
z c'fensoi;i nau4ruaQrsl. Ee eogHt4xHoBeHu ro cnoco6creosara vHTeHaL4BHat ceJIbcKo-
xo:ri lcraeHHar AerreJrbHocrb qeroBexa: 6olrruoe Konr4qecrBo (or I 4o 4 ua 5 xu2)
$epu, naruuHHo-TpaKTOpHbrx craHur4fi, UaCereuubrx nyHKTOB CO CBiUrKaM14, Ha,!rqile
IIaUeH C OpOCHTenbHblMLl CtlcreMaMV, a raK)Ke flpofpeccfipyroulee pa3BHrne se6raro-
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nputrHblx 3K3oreHHbtx [po[eccoB - oeparoo6pa3oBaHr4r, pac[pocrpaHeHUr 3oJro-
Bbrx rrecKoB, 3acoJleHr4r, yqacrKoB noATonneHl{r. 3ra Karefopt4t lnou1a4efr rpe6yer
pe)I{HMa oco6oro xosqiicreosaHuq. [1o aBTopcKr4M oqeHKaM, oKoJro 20 o,.4, naxorntsx
3eMeJIb nepeunu B Karefopr4ro MapfuHaJrbHslx tt rpe6yror cnerlrziL.rbHbrx BoccraHoBg-
TeJI bH br x Ir.teponpurru r,i.

flo'tsst u AoHHble orno)KeHut eroii nnorqagr.r B pe3ynbrare 4eficrnrtr arvocfiep-
Hbrx ocaAKoe o6oraqarcrcq Mn, v, cr, Ni, Mo, Sn, zn, Pb u cd. Halr6oree BbrcoKHe
roarfrSraqr.rer-rrrr o6oraqeH[rr ycraHoBneHr,r y Sn (56-141), Zn (5-�9), pb (6,0) u Cr
(3,5-5) ;  MeHee BbrcoKr, re-  y  Ni  (1,1-2,3) ,  Mn ( l , l - l  ,g)  u y  (1,2-1,9) .  Ouaru
3afpr3HeHr4r loHHr'rx ouox<euufr (no uH4erccy 3arpr3HeHr.tf) npocrpaucrBeHHo coB-
naAaror c 3afpfl3HeHustun noilteHHbrMl4 noqBaMr4. 3arpl:ueuue roqB, a raK)Ke AoH-
Hbrx orJroxesuil Ha orAerrbHbrx yrtacrKax Aocrr4faer yMepeHHo-oilacHofo u Aaxe
onacHofo ypoBHfl. B naxorusrx 3eMJnx BbrrBJleHbr Mr4Kpo3neMeHTbr Be, Ba, Sn, Sr n
Pb e coAepxaltf lx, npeBbruarcuux HopMy e 1,5 paaa u 6o,ree, H TeM caMbrM Hera-
rr'rBHo BJll4fl lou{ue Ha pa3BilTl4e pacreutl i i . Orolo 35 % ot o6uero KoJrr.tqecrBa uccre-
AOBaHHbrx npo6 laxorubrx 3eMeJ.rb 3afpr3HeHbr zn,Pb, Mn, Cr, V, Co. f loqetr noBce-
MecrHo 3apaxeHbr Cs-137 B KoHrleHrpaur4flx or 1,5 Ao 164 Bx/xr; MaKcuMarbHbre
KoHUeHrpaqnu Cs-131 ycraHoBneHbr B AonHHe p. Buvypa fi Ha BoAopa:Aele Kyga-
pHHcrcofr rpr' lBbl. Pacraterluocrl (: laxonlre) raxNe AefpaAr4pyer: oHa HartHHaer trc-
nbrrblBarb 4eouqr.m Mn u Cu, HapyueH 6alasc orHo[reHr4r Fe/Mn, ts KopHrx HepeAKo
aKKyMynr4pyrcrcr Hg u Cd. VpoaeHb 3arpr3HeHilr pacrr4rerrbHo0rr4 Bapbflpyer o,r.
yMepeHHoro Ao onacHofo.

B noeepxnocrHbtx Bolax oKoJ'lo HaceneHHbtx nyHKToB, OTO, MTO orMe.{arorcq
floBbrueHHbre coAep)KaHr.tf l Ht4rparoB (to 10-29 npu $oHonsrx 0,4-0,9 ur/,r). or-
Mel la loTcq BOAHble r loToKI4 KaK [pHpOAHOfO KOHUeHTpr4pOBaHr{r ,  TaK r4 TeXHOfeHHO|O
xapaKrepa' c coAep)KaHr.irvH Mn, Fe u Al, I lpeBbruarcuuvr4 t-t!K e 1,1-1,5 para.
flo4:ervHule BoAbr KnaccraSuqr.rpyrorcr KaK cra6o:arprrHeHHbre. Ha 30-35 ,% pac-
cMarpHBaeMoii rcareropllu nnou-(aAu noA3eMHbre BoAbr rro coAep)r(aHHro HilTparoB t4
orHorrreHilro Na/K (<10) npe4craensrcr co6oi;i peanbHyro yrpo3y 3AopoBblo qeroBeKa.
Kponae roro, B noA3eMHbrx BoAax Ha JroKuurbHbtx ytracrKax BbrrBJreHbr F, Mn, Al, Fe,
I l ,  Hg B KoHueHrpaur isx,  npeBbrr 'arcu_(ux f l lK e l , l -1 ,5 pa:a.  a Rn_ lo 3_
5 nnrc.

Vpoeerrl  3alpt3HeHHt arvocQepu, no pe3ynbraraM r.rccJreAoBaHr4r cHefoBoro no-
KpoBa' yMepeHHo-onacult i l  c oqaraMtt BbtcoKooflacHoro. 14croqHuKaMu 3arDr3HeHut
aruocrlepu flBJrflrorcr l-ycl4rroo:epcrcar u L4prcyrcxan npor",txna"n"," 30Hbr.
B rnepAov ocaAKe cHera BbrtBJIeHbr B roBbrueHHbrx KoHrleHTpauqrx rr4nr4qHbre 3ne-
MeHrbr, o6pa-:yroulr. tecr npr4 c)KVraHW yrtn: Zn (6-l  l ) ,  Cu ( l  l_16), Mo (ao l0),
Mn (3-6), Co (5), Pb (3-7), AI (ao 9), Cr n Ni (3-6), Cd (2).

fraaHoi;i 3KoJroruqecKoii npo6lenaoii Aaunoii Kareropr4r4 n,roulaAeft rBJrrrorct
3po3Ht n AefpaAaqr{r rorrB, 3afpr3HeHr4e npupoAuofi cpeAbr, f lpexAe Bcero - [oA-
3eMHblx BoA H arMocQepuoro Bo3Ayxa. noqsu 14 AoHHbre orJlo)r(eHr4r s :roii :oHe
cfloco6Hbl K caMoBoccraHoBJIeHLIrc ttocne flpeKpau]eHur nocrynneHrr roKcr.iKaHToB.
flpupogooxpaHHbre Meponpnrrr.rs AoJu(Hbr 3aKnroqarbcr B peKynbrfiBarl,u HapyueH-
Hblx 3eMeiIb n 6opu6e c :po:ueil noqB, coBeprleHcrBoBaH14r.t orl4crKr,t nu6pocon :a-
fpt3Hqlou-lux BeurecrB n arvocQepy, co6nrc4eHuri pexuMa 3oH caHul'apHoil oxpausr
soAora6opoe.

H a l p r x e H H a r  3 K o J I o f t 4 q e c K a ,
rbrpex ylracrKax (2-3 % or o6uleii n,ror4agr.r)
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6,qu:Koi{ K Hanpr)KeHHoi;i..{aa u3 HHX HaxoArrcr B AoJrr,rHe p. Xu,rox s6mtzu ce,r Bu-
qypa H Ma,r. KyHareri, o4rzu - B Aonr.iHe p. Kyaapa Me)KAy ceJlaMu Apa-A,rqarar u
Ma.n. Kyaapa td eqe oAr4H - B AonuHe p. [l_la:ara.

noqest Ha 3THX yqacrKax xapaKTepu3ylorcq onacHbrM HJur BbrcoKoo[acHbrM
ypoBHeM 3arpfl3HeHr.tr Pb, Zn, V, Mn, Sn s xoHrleHTpaqfiqx, f lpeBbrrxarcxlr4x IIIK
e 1$-2 pa:a. f laxorHbre noqBbr 3afpr3HeHbr Pb, Zn, Mn, Co, V, Cr, HepeAKo B
KOHUeHTpaUT'trx, npeBb[rrarcurnx fl lK n 2-3 paza. vpoeeHu 3arpr3HeHHr pacrH-
TeJIbHocrr4 AocrHraer BbrcoKoot.IacHoro, yBenr4rr14Baercq AeSrzur.rr Mn, Zn, Cu u
orHoll leHile Fe/Mn. B noeepxHocrHbrx Bolax orMeqarcTcr BbrcoKlre coAepxaHht
HHrparoB (or 26 4o 45 rrar/,r), a raK)Ke Mn, Al, Fe (e xoHqeHTpauurx, f lpeBbrua]o-
urfix t lAK s 1,5-3 pa:a). f log:eMHbre BoAbr 3arpr3HeHHbre, a no orHoureuuro Na/K
(<5) - peaJrbHo yrpoxarculue 3AopoBbro r{enoBeKa; coAep)KaHur Hurparon, Mn,
Rn, U Aoarr4falor 1,5-4 fl lK. 3arpr3HeHr.re arvrocQepu o6ycroueuo eosAei;i-
crBr . reM MecrHbrx 14croqHHKoB (rore luusre u t leqHoe oronleHne).  3arp l :Heuue n
3Tr4X Oqafax Aocrr4raer BbrcoKoonacHofo ypoBHr. B raepAoM ocaAKe cHefa ycra-
HoBreHbr  noBbr r l eHHbre  KoHqeHrpaqnu :  Cu  (16 ) ,  Mn  (5 ) ,  Co  (5 ) ,  A l  ( 3 ) ,Zn  ( l  l ) ,  N i
(5) ,  Pb (7) ,  Cd (17) ,  a e r fu lsrpare ranoro cHera -  noBbrrueHHbre coAepx(aHnt
H ilTparoB, aMMoH l,lr u cy,r s$ar-l loua.

f,raeHofr 3Korofr4qecKoh npo6len,roil reppnropr.rH rBJlrrorcr 3po3r4r, AerpaAauut
h 3acoJreHHe roqB, 3afpr3HeHr4e [pupoAuofi cpeAbr. 3arpr:ueHue noA3eMHbrx BoA H
arn,,Iocrpepuofo Bo3Ayxa 6yAer unrers o6paru vsrfi xapaKrep H npr.rBeAer K ynyqrxeHHrc
3Kororl4qecKoit cutyaquu roJ'lbKo IlocJIe Bb[toJ]HeHl,tt Mepoflputrufi no oqilcrrce ett-
6pocoa 3arpt3Hstoulr.Ix BeulecrB e arn,tocQepy u npll co6,rroAeHuv pe)Kr4Ma 3oH caHH-
rapuoii oxpaHbt no4o:a6opoe. floqesr cnoco6Hbr K caMooq14[IeHuro rrocre npeKparle-
H Hr n ocTyrr Jl e H rjr 3arpr3 Hr ro u-Ifi x BeLrIecTB.

P a q n  o  H  a J r  b  H o e  r p  i l  p o A o n o r r  b 3 o  B a H u  e .  f l p u p o 4 H s r e  p e c y p c b r  H c c J r e -
AyeMoii reppl.ITopttt t lMelor ceJIbcKoxo3rficrneuHsrft, recoxo3qficrseHHulfi, N414ue-
panbHo-cbrpbeBori H peKpeaUr4oHuurfi noreuqua,rsr.

Celscxoxogqficreeuulre 3eMJI14 oqeHHBarorcq rarc o6,.raAarorqile BbrcoKr4M H cpeA-
HHM nOTeHLIUIUIOM Anf pa3Bl4Tr.rt XT4BoTHOBOACTBa, CpeAHr4M r.r HH3Kr.tM - Anfl pa3Br4-
Tr,rq oBouleBoAcTBa 14 3epHOBOACTBa.

Jlecoxo:siicrseHHsrii noreHrlr4zur flnoulaAu cpe4Hnii u uuzxuil, r lro cBr3aHo c
oco6euHocrqM14 BoccraHoBreHHt , 'recoB. fIplrpo4Ho-rlrr.rMarilqecKHe ycnoBtrr reppu-
T}ptlL'�t 6,raronplrflHbr Anr MHOTHX UeHHbrx Ar.rKopacryurr.rx pacreuufi, Koropbre Mofyr
6ltrs ucnolb3oBaHbt n nuuleooii h MeAuurlHcr<ofi npovtru.rneHHocrt4. Oco6oe vecro
3aH14MaeT rcegpoeslfi opex. c,re4yeT npoBecTH HCCJTeAOBaHUT Ha BO3MOIr(HOCTb 3aro-
TOBKA neKapCTBeHHbrx paCreunil: 6alaua- B fopHo-raexuoii, va6peqa H H3Mofe-
Ha- B crenHoi i  3oHax.

Parerrne peKpeaquoHHofo noreHr-lr4ara Bo3Mo)r(Ho B AByX O6,racrsx: MeAHrlzH-
crcoil (e 6a,lsHeo,qoruqecKttx qenrx) H HayqHo-no3HaBareJrbHoM TyprJ3Me (apxeo,rorun
z reolorl4r). O6t'exrarvH HayqHo-no3HaBarenbHofo rypr.{3Ma qBrflrorcfl MHoroqgc*
JrreHHbre apxeoJlofhqecKr,le [aMrrHuxu (wrorulJlbHuKH, crorurcu) xyHHoB (ryuuoe) -
nepBoro KoqeBofo HapoAa Bypnruv. feororuqecroe HarrpaBneHrle - 3To opraHr43a-
l{r.rfl nocrotHuo 4eilcrnyrcu]ilx 3KcneAuqnfi no n3yqeHr.{rc H r.tccJreAoBaHxro onopHbrx
pa3pe30B yuryprcyficxofi, ravupcrcofi l.r xr.rlorccrori cnilT, rpaHr.lTor4Aoa 6uuypcroro u
rcyua,refi cxoro KoM nJreKcoB.

Mnuepa,rsuo-cbtpbeBbte pecypcbr reppurop1414 t4Meror esrcoxr4ii noreHuil iut
Ha crpoHrenbHbre Marepr{arbr, 3HepferutqecKoe cbrpbe (6ypsle yr,ru), lre4u, nroln64eu
H VDAH.
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B npe4elax uoqagefi c Ha[pt)I(eHHoii u 6lugxofr rc Hanprrxeusoii 3Kororur]e-
crcoil o6crasoercoil pexoMeHAyerct npoAonxurb 3KoJtoro-reoxr.rM14qecKge r.lccneAo-
BaHUflr HafipaBneHHbte Ha Aeranu3aur4ro t4 yroqHeHHe 3KonofuqecKofi curyaquu:

l. Ha yvacrrcax c 3KoJrorr4qecrcofi cvryawefi,6,ru:xoii K Ha[prxeHHoii, pexonreH-
Ayerct npoBecrl4 3KOJIofo-feoxuMI4LrecKHe 14ccJreAoBaHHr npupo4Hofr cpeAbr Macrxra-
6oa 1 : 50 000-1 : 100 000, a Ha ylracrKax c Harpr)KenHoii o6craHoeKoii - MacLUra-
6os I  :  25 000-1 :  l0  000.

2.l4cclegyeMar reppuropt{r ocBar4Baercq AaBHo, rjo 6es Aon)KHoro yrrera npu-
poAHblx Qamopoa. Heo6xogrll lo Hana{r,rrb crzcreMy KoHTponr 3a cocrorHt4eM feoJlo-
ru'lecxofi cpeAbl - TexHoreoMoHxropr4Hr; onr.rparcb Ha ero pe3ynbrarbr, n 4a-nsneii-
t l-reM cocraBurs 6oree KoHKperHbre npl.lpoAooxpaHHbre Mepbr Ha ocHoBe oueHKu
coBpeMeHHofo cocroqHLlr feoroft4rrecxoii cpe4ut 14 rrpofHo3a ee I43MeHeHr.tf l.



3AKJIIOqEHI4E

Konnlexr focreo,rrcaprsr-2O0,rracra M-48-XVIIt flpeAcraBnrer co6ofi o6Hoe-
ne H Hylo MoAeI b reoJ'lOrl4qecKOro cTpoeHufl TeppuTopl4 14, CO3AaH HytO c HcnOJI b3OBa-
HHeM coBpeMeHHbrx 3neKrpoHHbrx rexHo,roruil raprorpaQnpoBaHfir. B pa6ore
o6o6u{essr Bce Marepr.{anbr npeAuecrByrou{ux 40-rerur.rx cpeAHe- r.r KpyfrHoMac-
rura6Hurx cbeMoK, rro14cKa n pa3BeAKr.t MecropoxAesuit tt Marepuanbr aBTopoB rro
AOH3yqeHurc nnoulaAx , 'r14cra. f lolyuer-rsr HoBbre AaHHbre o Bo3pacre nporoJrr,rra H
vero:oiict<ux Al4HaMoMeravopcpreuecxrzx npeo6pagoeaHuii 4orcev6pr.ri icKtrx nopoA
3araucroro xpe6ra, Aoa3yqeHbr nerporr4fr 6rauypcxoro KoMnJ'reKca fi crparorrznbr
ratrupcxoii rz yHryprcyiicrcofi ceur, yrorrHeHbr rrpeAcraBneHr4q o crpyKType paiioHa 7
ero |eonorHqecrcoii ucropr.ru. Bnepeure co3AaHa Kt{O-200 u patpa6oraHa HoBat
cxeMa crparurparpuu qerBeprt4tlHbrx o6pa:onaHui,t, sews:Ui,ascs ocrjoeoii Anr ce-
pwi'tt 'roit JrefeHAbl focreonrcaprur-200 BToporo rroKoreHhr rora Byprrr4u. VroqHeHur
DepcrreKTr4Bbr BbrrBJreHHr MeCTOpO)KAeUUi.t UO,rU64eUa, MeAr4, ypaHa, tBnqrouluxcfl
o6lercrov n[ueH3tlpoBaul.tr; o6uapy)KeHbl r4HrepecHbre J.mroxlrMHqecKI4e iloroKl.l
3Or'tOTa B rOx{HOM 6Opry Xnrorc-t{ur<oiicr<oii Meso:oiicxofi 4enpeccur4 r.t B pqAe Bo-
AoroKoB Tav r4po-Bu.rypcxo i; i n Ky4apu ucroii rpr.r e, rpe6yrculue npoBeAeH Hr 3Aecr,
cneuHaJ' lH3HpoBaHHbrx r4ccJreAoBaHui l .  Bsr4eleHbr noA nr4UeH3trpoBaHlte ABe nno_
uraAH: orcuno-KrroqeBcKar no Aopa3BeAKe MeCrOpOXAeHufl.6yporo yfn, v Kyaa-
pr.{HcKar frepcfleKTuBHar Ha BbrrBJleHue MeCTOpOXAeHr4r volu6geHoeo_
ve4uonoprlHpoBol'o rl4na. Hoslle AaHHble ro 3KoJloft4t4 oco6o aKTyzulbHbr Ant Be-
AeHHr xo:ri; icrseHuoii 4elrersHocrr4 c yqeroM oxpaHbr oKpy)Karcrlefr cpeAur, par-
BrlTr4r CeJrbcnoro xo:rfrcrBa, rlpoMb[rrJreHHocrt4 t4 TpaHcnopra, Typr43Ma.

Hapr4y c 3l4Mu B rrpouecce l-nn-200 onpeAennncfl u pflA HoBbrx npo6nev, gnr
peueHilt Koropblx ueo6xoAnrvut cneUuzlnbHble r4ccJ.reAoBaulrr. K raKr.tM npo6neMaM
oTHOCtTCf l :

- orlpeleneHl{e Bo3pacra verauopQHqecKl4x nopoA MzurxaHcKofo KoMnreKca H
BynKaHUTOB Karaeecxoii cBr4Tbr !t BbrrcHeHHe COOTHOrrreH14il veN4y H14Mt1;

- Aa,rtuei.truee u 3ylreHue crpyKTypbr 3aragcrcoro loAHrrur, B ToM rl.rcne Moru-
Hoi.r 3oHbr TeKToHHToB B ro)nHoM ero o6pav,leuun;

- H3yt1g"ra crparort{nuqecKHX pa3pe3oB qerBeprHrtHbrx or,roxeslti i  c l] lenbro HX
Aerann3ar\uu H yroqHeHnt Bo3pacra [aJreoHTonofilqecKuMH fi paAHonofr4qecKHMH
MCTOAAMfi;

- oueHKa nepcneKrHB 3OJIOTOfO Me3O3OfiCKOfO OpyreHeHHq 6aneilcrcoro H ApyfHX
lterpaAfiUl loHHblx Ar' l t  Eyprruu reonoto-npoML,trrJteHHbtx H teHerl4qecKux rt jnoB Mec-
ropoNgeHufi;
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- npoAonxeHvte 6olee AeraJlbHblx 3Ko,'lofilrlecKl'lx t'lcc,reAoeauL4ir s flpeAenax

yqacrKoB c HanpqlKeHHoil  3r<o,rolHqecKoii  o6craHosxofi  Iro 3atBKaM xoulcreyrculnx

cy6rer<roe.
Peuestre npo6neMHbtx BonpocoB Bo3Mo)KHo KaK B paMKax I-! f l -200 Ha conpe-

AenbHbrx Teppr.tTopt4qx, TaK u npu COBepUeHCTBOBaHI414 , lereH.4bl Ce,reHrHHCxOil

cepHr.r Jrr. .rcroB H cneuuaJrbHbrx 14ccJreAoBaHr4tx aKa.4eMHqecKI4x tt  oTpacneBblx

HHCTHTyTOB.
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I 'co,roruqecrne i lccJreaogarrrJf l  H pa3BeAovHlrc pa6or;r rro l ]rHuH Cn6npqroi i  Netre:soi l

,r(0ptlr 'H. |  897. errn. 15.
37. Paccxtti !). !7., A,tercaudpoeu,tl. il., Barp,eurci.u 3. A. uap. AHj.po[orerroBbre o.r]lo)KctrHt

ro ra  BocL 'oqr ro f iC .u6npu.  -Tp .  I 'L l l J  AH CCCP,  1964,  ss rn .  105.  c .281.
38. I'esauoc 17. II. Kailuo.toiicKue orJroxeHhr n voprlrocrpyrrypa Boclourrolo llpn6aiirarr,r.

I louocn6npcx :  Hayxa,  1988,  c .  128.
39. P1t6,uert A. f., l{osy6oeaJL,1. O nepncxou Bo3pacre rueJroqHr,rx urrrpyrr.rii ryHa.rreiicrcolo

K o M n r r e K c a n 3 a r r i r r u o i v 3 a 6 a i i r < a , r r , e . - A A I I C C C P ,  1 9 7 6 , r . . 2 3  l . N l  5 , c .  l l 9 7 - l  1 9 9 .
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40. PyaoHocHocrb H reoJ'rofr4trecKnc Qopvaurzu crpyrflyp 3eN4rrofi xoprr / K. A. Mapxor;,
B. A. Tpo(lnnos, K). I- .  Craplrunui i  H Ap. I lon peA.A. A. Pyuaxnucra. JI. :  Heapa, 198 l .

41. Canmawoccxttu A..fl., Opo'tnaa!. flo:gHena,reo:oiicrrafi-Mesosoilcxuii ny,rxarr.trv C--c-
nepHoii  Mosrolur.r u 3anaaHoro 3a6ailxarbq. M.: Hayxa, 1977.203 c.

42. Cmnpoe [. 8., Matyrca6soa A. M., Metn'uuxoa A. 14. KovnrcKcbr Me'laMop(lrrzuecxux r4ep
Kopan,rr,e pcxolo lnna. Houocu6upcx: H3a-eo CO PAI I  I  IHI I  OHI'f  M, 1997 , c. 182.

43. 
- lepKCOII 

6accefrtta o:. Eai lxzut. OcHoeHbre norolKeHur, 'r ' .  l ,  2. M.: l 'ocxovnrer P<D rro ap-
xn'r'eK'rypc 14 ct por.trc,'tbcrny, I 990.

44. cDedopoecxuit B. C., Btaduuupoc A. l'., Xattn E. B. n gp. Ter.roHura, MeraMop()x3M H MarL
Mii ' r 'H3M KoJrJ'tH3r.roHHbtx 3on KaJrerorrhA UeHrpajr,rroi i  A: lHt4. - fcorerroul.rxa, 1995. Ie 3, c.3-22.

45.rD'topertcors 1L.1. Me:lo:of icKtje H KaiiH03oiicKHe Blrartr. tHbr Ipu6aiirra:rnr. M.: 14:;t-no AI I
C C I C P .  1 9 6 0 ,  c . 2 5 8 .

46. |lpuoLrrcrc B. 8., Ueauoo B. I Marval.r3i\,r 14 nr4HaMHKa rllopvrzpouariHr no3aHeMelo3oiicKo-
xai i t to:]oi icrof i  lOxuo-Xarrrai icxoi i  roprvei i  rorrKfi  MaHrr.rH (MoHro,rur).- B xu.: Poccni icxni i
4lorr l  { lyrraaveHTtutblbtx ncc.rci loraHnii  n Crz6npcrou pcl rdoHe (teunal Kopa u MilHrHr). 

' l 'cr.  
;1on.l .

t43K CO PAH. 1995. t .2. c. 128-129.
47. flpnotnx B. 8., Bopoutloe A. A., Kocatrenxo I). 14., )Kypaatee !. 3. I4:loronrrar HeoitHopor'l-

Hocll, HcTotlHHKoB rlo3lfHefia,reosoficrot'o BHyrpHrrJrrrrrroro MarMafu3Ma lJerrrpa,ruuoii Arun (rra
ocHoBe .qatlHblx no u3ol'onaM Sr ra Nd 6agarbrog ouMola,'rrFrofi accorluaunn). - fco.rrorHq u reorlrn-
' tur<a. 1997. r.  38. Ne 6. c. l l42-1147.

(Doudoaun *

48. Bapauoca M. 11. Xanucrcoe MecropoxaeHue fruH. Pc:yr;raru noucKoa u ,1cra,rr,Hoil pa:-
Bel(Ku c nolcqe'r 'oM 3aracoB rra0l .0 l . t l5 .  Orver Erzuypucoi i  naprni l  3a l98l-1984 rr .  1984.

49. Baptmoea ll1. 14. ulp. Mec'ropoxreur4t KrpnuqrrLrx rJrhH Myxop, XofrrlaHoecKoe, I{orcy-
ucirbcKoe f i  KroqHescroe.  O' f . ier  Bn.rypqroro orpraa:a 1985 l9 l l8 r r .  o pc3yJrb.r .arax [o l4cKor]  H
,{cranbHoi i  pa3BeIKH c rro l lcrrcroM 3a[acoB ua 0 I  .0 1.88.  I  988.

50.Uapcxan A. A.  I 'a6o\as of lopHan rercrr / ' la  x f  eorrxaprc-50 BypACCI ' � .  Cc:rcrrrurrcrczrr  cepur
. t luc lon.  1989.

51. Eunuoe R. 1., Xoxtoe IJ. R., flturcoe l. ['. u llp. fco,roru.{ecKoe c'fpoeHnc H rroJre3rJLre HcKo-
llaeMble .]attaAttoii qacru 6acccilsa p. flrtuArr. Orver rf]a6aHcroii naprzu :a 1984-1992 rr. V.rlau-
Y t t "  1992 .

52.  [ ietouoaoc B.  @. Koivn,rencHoe fKo;roro- feoxl4Mf iqecKoe H3yqeHue 3afpr3Horurr  r rpupo/ l -
t tot i  cpcAl ' r  xHMt{rrecKuMr. t  sJreMerrraMH Ha TeppHropHu oaccei iua o: .  Eai1rca,r .  CO AH CCCP. EI tU
BOIln.  VLraH-Vlr .  I  990.

53. Betoycoc B. M. Ot<utto-l(rroqcscroe Mec'l'opo)KAcrrue KuprIHrrHbrx lirfilr. Orqer TyrHyiicxoro
olprra :a 1990-1991 r r .  1991.

54. 6e'toycoa B. M. Pczytrt'rarbr IIoHcKoBo-ol(eHorrHbrx pa6or Ha o6nHuoBo.rrrbril raraesu Ha AM-
6ottcxov, Bqlopa:1ersHor,t, 3aurttttcnoM rrporBJ'reHHrx 6a3anbroB ri TapaKaHoBcKoM Mecropox/tc-
l r1414 /'toroMHroBbrx MpaMopoB. Or.ier' 

'Iyrrryficxoro 
ot pqAa :a I 990-l 993 n.. I 993.

55.6e,to1tcoe B. M. Pezymrarbr nor.rcKoBbrx pa6or Ha o6,ruqoeoqHbre KaMHH B ueHrpaJ'rr,rn,rx
pai iorrax l)ecny6,ruxrz Eypnrnn. Or.rer I lcpyarroi l  naprnu:a 1990 1994 rr.  1995.

56. liydyuoa A. A., Metunux 8..I. u rp. Pe3yJlbrarbr KoMnrrcKcHoii alporeotlrn:ueccKoii cbeMr{H
vacttlla6a I : 200 000 n 3anaAHofi 3a6aiira,rse. Orver a:porrap'ruu J\! 3 no reo:r. 3a;1arrilro l-77 za
I  98  l -  I  983  r ' r ' .  I  984 .

57. Eytramoc I{. C., Caxc IO. A. Otqer o pe3ynr,Tarax reoJroroparBe/'lorrHbrx pa6or u rro/'lcqcr'
3anacoB llo KyAapa-CoMoHcl(oMy MecropoxAeHr4ro Kr4p[r4rrHbrx cyrirHHr(oB e Kyrlapnrrfi<oM aiiMaKe
I jMACCP s  1956 r .  1956.

* 
Marepna;rr,r. trnq Koropr,rx He yK?BaHo Mcclo xpaHeHlu! lraxoarrcJ{ n Eyprl.cxov l-f@
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58. Ey,tzamoa A. II. A'rrac reoII4HaMHtrecKHX Kapr u xapr r,ry6uHHolo c'rp()crHrrevuoi.i xopr,r
3a6aiixarrr,q. 1995.

59. Bepuux B. "U., Eozamarya B. fl. Bap,ral,roncxoe pyAonporBneHfie ypaHa. Olqer o pe3yln,,rarax
noHcKoao-ouelIouHbtx pa6or BapravoBcKoro orpl4a IONuofi xovrtncxcrrof i  fCfl  :a 1974 r. l9 '74.

6Q. Bepnurc B. 8., ilpuxodaxo I]. il. nap. Pe::y,rr,rarbr nol.rcKoBr,rx pa6or Ha l(yAapuHcroira, Llu-
xoiicxoivr, Ma-;ro-Y6yrcyHcxou, Xattr6uucxov, Xarrcrr4HcKoM n Keapqu'r'oloM pyAorrporBjrcul,trx.
O ' t 'qc r  Xav6uHcro i i  f l ' l l l  za1977-1979 r r .  1979.

61. I'opdtteuxo I'1. B. VwltopttauuoHnat 3atlucKa. O no:pacre lauupcxoii cBH'rbr ByJrKarrorerrnbrx
r topor 3ar ra,lr roro 3a6aiixa,rr s. 197 8.

62. l-puzopt'ec L K Orqcr o uor4cKoBLlx pa6olax, flpoBeaelrrrLrx sa 6a:a'rtr,rur H 6a:airrlosr,lc
rydrr,r u Bnvypcxon pai ioue BMACCP n 1952 r. 1953.

63. fpyduu4rcuii B. C., Caee,taeaa E. I-. u gp. Enuypcroe Mec'ropox(neHile neclrauo-fpasHiirroii
cvccu. Pe:yltsl 'art ' t  rrot lcKoB u.qcrarnHoi. i  pa3Bcaror c nonclrcroM 3anacoB rra 01.01.75. Or' .rcl  o
pa6ole l inuypcxoi i  I-PII za 1973-1974 rr.  1974.

64.1\oaudoe B. 11., Manuutee A. A. H.qp. I'eo,rofu.recKar Kapra EypACCP Macu.fa6a I :500 000.
O6'bqcrryre"rruriar 3arrncKa. O'r'qsr o pa6orar ilo'rcMaM 220, 181,253 ztt 1972-�1975 rc. 1976.

65./lact'bors IJ. 11., lllatuuree A. A. ngp. Me'ra,rroreHr4rrecKar r.r rrporHcl3Har xap'r'r,r tiypACCP
nacura6a I  :500 000.  Orqc ' r ' r ro rer , rav  273 n302 ta1976 l98 l  r r .  198 l .

66. rlJoeudott B. 14., Matturutel A. A. tr Ip. O6brcHnTeJrbrraq 3arrucKa K MelanJrorcHnuecrcoii xap-
lc l iypACCP vacurra6a I :  500 000. 1991.

67. fyzopoe 17. 6. Pe:y,rrrarbr rerarr,rroii pa:iaegrn BepxHeii qacrrJ nracra Kilujr4Hescrcoro
OxHHo-Krroqetcrcoro 6ypoyro.Jtr,Horo MecropoxaeHr.rq. Or.qc.r o pa6orax Oxrdrro-l(rroqeBcriofi I'pIl
':tr 1969-1970 rr-. 1970.

68. )KaLrca6ou !., Llecuoxoe B. C., Cxpunrcuua B. B. n;1p. I4ryueurze nalreoroiicxHx u velt'r:oii-
cKHX l laloHHbtx MacchnoB pyAoHoulblx rzHrpy:rni i  EypACCP. Orqer rro'r 'crr,re 85 ra 1962-1963 rr.
t964.

69. )Katca6ou !. ,  Maxcu.r ' toea 3. A., Cxpunxuua B. B. u np. Me3o3oilcKHe Hut py3t4BHbre
rfopuaqnn rcra Bypl lnn. Orqel rro leMe 122 (Pacr,reueuue uegogoiicnr.rx nurpy:ui i  rola Eypl-
run). 1967.

'70..]ax 
IO. JI.3arcno\ertl4e IIo rpoBepr{e 3atBoK rra orHeynopHoc cLrpr,e B }o}r(Hblx pailorrirx By-

pACCt ' .  1958.
71. tr4tnamoeul IJ. 14. [ 'eoircr 'o-fKoHoMuqecrrzi i  o6:lop reppuropxh f iypACCP. Oruel rrzrplun

lcpc l rcK lHBrroro  l ; raHHpoBar rHq 3a  1988-1991 l r .  1991.
72. I4zrtctmoeuq ll. Lt., flxuuoe .lI. 14., BoudapeurcoO. U. OL\eHt<a [porrro3rrr,rx pecypcoe Iiypr-

' r 'uu  Ha 01 .01 .98 .  C) r . re ' r  lo  reMe 483 :a  1997-1998 r - r ' .  1998.
73. Kap6auuoc,l. A., Martnruu B. n., Anexcaudpoea U. l. u r\p. IlpolHo:uo-ue'fit.rrrrolc-

llHttccKait Kapra Macul'a6a I : 200 000 Cc.rrerrrnricKofo pyAHo|o paiiorra. C)rqer no reuc 442 ::a
1990-1992 rr.  l993.

74. Ktecertcxuti E. M. f eorcr'ilqecKar o'beMKa n Krxluucxor,r iiiiuaxe. Orqe'r' uo pa6ollv
1 9 3 4 - 1 9 3 5  r r .  1 9 3 6 .

75. Koepu.'uu B. 8., I{oepuztuttt M. A., /fauuuu.uaeen f. A. u Ap. Pe3yJlr,rartr xoun,rercrroii
I tJ.tpofconofttqccrcoi i-  HH)KcHcplr()-r 'co,roru,tecxofr H rco-rofHrtecKoi. i  crevru qcrBeprHri i l t rx otJ' lo-
Nenuii  l tacutra6a I :50 000 n npele,rax I(y4apuncxoii  BlraaHHbr H cpe4rrcl 'o reqeHur p. 9ur<oi i .
JInc'r ' r ,r  M-48-58-A, f ,70-A. B,7l-A, I- .  Or.rer 9uxoi icrof i  naprHn:ra 1983-l9t l7 rr.  1987.

76. Kopuymoea B. tr4., Xomura L,. E.,3ctvopyea B. B. Clp'arurpaQur qel'BeplurrHbrx orluxeuuii
tora 3a6afixa,rss. Olqel rro reMe 17. 1967.

7'7. Kocmnxoc H. ll., Canolruuxoe B. 17. uAp. Oxolr.rare,'rrHsril orqe'r'I(pacrrovuxoiicxoii nap-
THH llo reoromqecrofi cbeMr(e H ilohcKaM e \,tacrrlTa6e I : 200 000, npoBor'tHMr,lx B cpenHeM Teqe-
r rnu  p .  9uro i : i .  J lnc r  M-49-XVI I I .  1961.

78. Kowxutt B. 8., .Ieouoc B. E., I4scexoa A. K. u Ap. feoJrorH.recroe crpoenue H rrolre3ubre ilc-
KonaeMbre Me)(rypeqbr Tyruyi i-Cyxapa. Jlncrr,r M-48-35-B (n, r).  f ,  36-8, f ' ,  49-25-f (fC-50) u
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M-49-25-A, B, B (f . |{ l  I-50). Orler ' l 'y lHyftcr<ofr naprr4r4 o pe3yrbrarax fCP-50 : la 1984 1989 rr.
I ( u .  l .  2 .  1 9 8 9 .

79. I{peueue4xuit 11. f., 'Ueouoc B. E., Odezoel. C. Pc:ly,rurarbr lconoro-sKoJrornqeoKux hc-
c"rreAosatrnii x Kapl'orpa(DHpoBaHn.q uacurTa6a I : | 000 000 reppnrop]�ix Pb. Orve| IJ3l'Xfl .ra
1993-1997 rr.  1997.

80. Jleonoe B. E., Padueur<o Il. U. H Ap. feo,'ronn'recKoe c.l.pocHr4e il lroJrc3rr.re ficxorraeMr,re
6accei isa cpeAHero reqeHr.rr p. qr.rKoi i .  Tpaneqnu M-48-58-4, E, B, f ,58-B, 70-A, 6 (a,6. r),71-A.
Orqc ' r 'KqxrHHcrco f i  f lC [ :a  l98  l -1984 nr .  1985.

8l ..ll1tueuox //. 6. feolorn.IccKltfi ouepx pailoHa cpeArrero reqeHr.rr p. t{r.rxoii. 1937.
82. Myanxoc 3. M., Iltrmauuqea H. C. u 4p. Pery,rrrarbr KoMnJreKcHr,rx a:poleodru:HqecKux no-

HcKoa. c1,cMKH u Ha:cvttoii ot\eHKH atrovi--ruil rra Er,ruypcrcoii, YTyjrrzxcr<oii rrJrolrta/(rx u Haurr.r.r.yii-
cKoM yqac'rKc EypACCP. Oruer Arporeo(ln:uvecxoii rraprr4r.i za 1979 r. l9ti0.

83. Mypstttr B. H., ltlvpsuucrC. 8., Pad,reurco 17. 14. uap. feonorn.recKoe clpoeHile H rroJ,re3Hbre
Hcr(onaoMbre Mc)KAypeqbr Kyaapr,r u Llnrcos. Tpaneuuu M-48-71-8, f  ,72-11,83-E (a,6),83-A (a.6).
O lqc l  t lHxo i i cxo i i  nap luu  no  f [ l " l -50 :a  198 l -1983 nr .  I984.

84. Hay'vtots.//. (i. Pc:y,rslafl,r noricroBo-pa3BeaoqrrLrx pa6or na nr'rorr(artr.r OKfllro-KrrxrqeBcxoi'i
BIlil,r'lHIlbl (yro,rr) }1 IIoHct{oBo-pcBr.r3HoHrrLrx pa6o'r'(pe4rne vc'ra,r;ru) n Euvypucor,r paiiorrc liy-
pACCP. Or.re l Tyruyfrcxoii f P[l :ta 1 960 r. 1 96 I .

85. Hoauroc IJ. A., f loeuxoeaA. H., Pe6uau l .  1l l -eo,rorulrecKoe crpoerrne u rroJ'rc3rrr,re i lcro-
I lacMbre Nte)( lypeqbt Xu,rxa u t lr ixor (3ana*'1Hoe 3a6aiixa,rre). Jlucrr,r M-48-XVIII  u XXIV (n.rra-
rrau). Oruer IONrrofi  fCfl  sa 1958-1959 rr.  1960.

86. IToeuxoe B. A., floeurcoaa l. H. H np. O pe3ynr,l'arax noncKoBbrx pa6o'r' rra ro,roro 6arrcii-
cKol 'o rHIIa B rpenc]lax Boproi icxoi i  t t  Xu,ror-9ur<oi icrcofi  Brra4urr (K)ro-3arraarroe 3a6aiir<zuu,c).
Olqe l lONrroii rraprur.r no pa6orav 1962 r. 1963.

8'7. Hocttxots B. A., Iluuyet: l. il. u ap. feoirorH.recKoe crpoeHr4e u noJrc3rrr,re HcKorracMr,rc
6accei irra Hr.r)r(Hero leqeHr.rq p. Euqypbr ( lono-3ana4rroe 3a6ailxanr,c). Tpaneqnu M-48-60-4 (n, r.)  u
13 (a, 6). Orle'r"l'avr.rpcxoE I'Cfl :la 1968 r. 1969.

88. L[ocuxoe B. A., \ozamupt, l]. .f1., Bepuux B. ,U. u rp. l-eonoruqecKoc crpocHlle ri rrorc3Hbre
HcKonaetvlbre MexAypeqbr Brvypr,r u Apa-Kuperrz ( leno6epexre p. Xu,rox). , [ucr.r,r  M-48-59-l-.  60-
A (n, r ' )  u B (a.6). Orver Tavr.rpcrcoi l  fCfl  sa 1968-1969 rr.  1970.

89. Hoauxoa B. l. fcoLroruqecKoc pa3Burne IC)xHofi Bypnuu B Me3o3oe ([Oro-3ana'1uoe 3a-
6aiixa,rre). Kant. ruc. 1972.

90. Hocuxoe B. A., I)ozamatpu B. |1., Kltsue\oea JI. K. ra Ap. feoJroruqccxoe c.r.poerlue H
rloJle3ltbte l4cKoltaeMbre uetr lparrHofi  qac'rn Xu,ror-Lluroi lcxoro Mc)(AyperrLr (6accei iH pex l(ynapsl"
Tavupa r Buvyprr).  , l rzcrsr M-48-60 B (n. r ' ) ,  7l-B u 72-A. oruel KyaapuHcroi i  ICII ra 1970-
1 9 7 2  r r . 1 9 7 3 .

91. Ouupoe P. l t . ,  I leant 'rcoea I l .  17., I{outxnu B. B. u lp. l-eo,roluqccroe c' lpoertHe u nore3rrbrc
Hcr(ormcMrrro xp. 3araucxui i .  Tpancqr.rn: M-48-47-A, B, 48-A, E. 37-A ( l-CP-50). O.r.qer. 3anirrcroi i
I l a p l H H o p e 3 y , i t b ' r a r a x r e o J r o r o c b e M o v H s r x p a 6 o ' r v a c u l a 6 a I : 5 0 0 0 0 c o 6 t q H M H l o H c K a M H , n p o B e -
Acrrrrbrx s 1987-1992 rr.  1992.

92. ITwtuexep E. 8., Iiasapor: I. E v t(p. KoMn,qeKclrbre reoror.r.jlrccKr4e HcclrettouauLrq 6acceiirra
0o3. Bai lKan s l9^/ l-1975 rr.  Csorrrsrf i  orqer I43K CO AH CCCP, I4pry.rcx, 1975.

93. llttc.treurtarii E. M. t't 4p. Oruer'favnpcxofi rapltu o pc3ynhrarax rpaBnpa3BellorrHr,rx pii6or'
vacrrr la6a I :200 000, npoBe/.(eHHr,rx ua1'avnpcxoi l  n,rorrtaau. 1987.

94. lTtamoe I). C., Dp,uaxoe l-. A., [{uptowuu [O. H. u 4p. feoroluqecKoe c'r'poeHnc H rroJre3Hbrc
rdcKorracMbre 6accei irra HilxHero rcqeHr4r p. Xurxa. JIacTu M-48-46-B-e, r,  47-' t l -r ,59-A. 60-A-a,6.
Orqc'r' Xurot<croii rtaprnn za 1987-1994 n'. o pc3ynbra'r'ax fCP-50 H lroucKoB drocdropr.r'r'os u Xu-
.qoxcr<r'rii Brranr{He ( X u,rorcnnii H f yraiicruii yuacrrr.r). t 994.

95.lLonoa 17. A. Pezystsl'arbr rpaBnMe'r'puuecroii c'bcMKll reppnTopl.ru IiypACCP u vacrurabe
I :  |  000 000. Orve'r ' r 'paBuMcrpoBok napruu sa 1960 r. 1961.

96. Ilpuxoduxo B. il , H{anca6ou/J., Xtecrcuua B. 17. Pezywlalr>r rrorlcKoBr,rx pa6or HayroJn, rra
nnoua/ln Xu,rorcr<ofi BraAIlHbt (Bn.rypcnnii paiioH IiypACCP). Orue'r Envypcrori naprHl :ta 1978-
l 9 t l 0  r r .  1 9 8  l .
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97. Peymoea E. A., Peymoe B. ,,1. Pe:y,rsrarbr rror4cKoBo-oueHoeHl'rx pa6o'r Ha o6,'Irittono'rrtl'rii

KaMeHb B y,raH-yrlgcxov, Ccrerr lnlrcKoM H l iravypcxov pai ioHax BypAC]CP. Orvel 
' l -orrxopcroi i

I ' l ' l  I  :a 1977-1980 rr.  1980.
98. Cunuta B. 71 Pe:y,rmarbr pa3BelKH IJrHH Ha yqacrKe }iyx'r'yii. Orucr Byprr'-Mouro,rr'croii

ccJ' lr ,0Koi ' i  rrapTriH 3a 1954 r. 1955.
99.Cumrrurcoe A. fl., DeLruttoa Il.f. u ap. O'ruer o pa6orax Clpyr<'rypHoii naprfiH :a 1966 I'.

(Xu"rrox-9uroiicKar BnaaHHa. y.rac'rKr'r faqilrcKHii. tDrrroopuronsrii! rroHcKu BoAonollBo.IlelrlHX

crpyr{ryp u paiioue r. Krxrr,r). 1967.
100. Crco(t'to B. M., .llsrvuua H. A. M'arepnan r rc 6uocrparurpa{ruvecrcouy pacqrtcl.tcHt4K) Me3o-

' ;oi icrux BynKanot'crrHr,rx H HopManbHo-ocal loqHr,rx o6pa3oBaHuii  EypACCP. Orqer rto reMe l5 3a
1960-1962 rr. I 963.

l0l .Cxo6,to B. M., IlnuunaLl.A. Ma;repnaJrLr K 6rzocrparurparlnn ny,,rranoreHHolo Mc3o3ot
rori i  H rteHrpa I iypACCP. Orqer o6 r.rrofax pa6or ro reMc l5 sa l96l-1963 rr-.  n pa6olbt nol 'eMe
l l 0  r a  1 9 6 4  r ' .  1 9 6 5 .

102. (lxo(tao B. M., ,amtuua ll. A. Buocrparurpadxrr u drauuu BepxHelo Me3o3ofl 3atra;tttoln 3a-
6aiixa,r;s. Or.rer no rcMc l-2-31223 BocrCn6Hl'll4ffnMC za 1976-1978 rr. u ro lcue 262 BTI-V
ra  1975-1978 r r .  l97 t i .

103. (-xo6tto B. M., ,iln"vuua l{. A. Pe'ly:'r'r'albr r,rccJ're/:loBarrurr neKolopbrx onopnblx pa3pe3oB
r<rrir  I locro.rrroi l  Cn6vpn. Otqer no pa6orav l9t l3-1986 r 'r ' .  1986.

104. Cxo6to B. M., .llnturta H. A., Pyduee A. @. u Ap. Pa:pa6o larr H llttc/lpu lb
Koppelrrrrtnorrrrhrc crparurpa(luvccrcne n rfauua,rsuue cxcMLI Mc3o3ol 3ana,l l toro n [\cHlpa;tsttoro
3a6ai1Karrrrr.  Orqer no reve 003 3a 1987-1989 r 'r .  1990.

105. Cxo6to B. lv!., Ilnuuua ll. A. ti.qp. CocraBnrb. norrologu'r'r, K H3r'larrHro nroHolpa{lnto
<C)r'pulurpadrur u drallur.r ropcKr.rx l.r MeJroBhrx o'r'lroxenni.i 14pxy'r'crcoro yronr,Horo 6accciirra.
3ana,tnoro H I leHrpa,rsHoro 3a6aiiranbq>. Orqer rro reMc 608 :a 1993-1996 rr.  1996.

l0(>. Cxpunntua B. 8., Xotod lO. M., Marccuttoca 3. A. n gp. Mc:o:oficxnc lry:rxartol efrHbrc
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107. Cxpunxuua ll. 1]., I'ettrl .ll 14., Koyoe ll. I u ap. Oco6eHHocru rro3rruL-rr.ulr'oloi'icKH\
cy6ny,rrzrnu.recKr.rx rpaHurou/'r,oB rcra Bypnuu. Or.rer no reuc 309 za 1979-1982 rr. 1982.

108. Cxpunxttuu B. B. Marepr4aJrbr K nereHAe 4,rr focyaapclBcrrr{oii neororuuecxoii raprt,l
Macrrla6a I :  50 000 lJeHrpa,ruHoro pyaHofo pai loHa l iyprrrau. Orqel no rcMc 354 3a 1983-
1 9 8 5  n r .  1 9 8 5 .

109. Cmauzpum A. I{. Xasucroe Mecropox(reHr.ie crpor'rrelrbHoro necKa. Pe:y,rurarsr nonc-
KoB u reTaJrr,rroi l  pa:nc,[rcu c rro, ' tclrcroM 3anacoB ua 01.01.82. Oruer CyraficKoil  I  l ' � l l : ]a 1980
l 9 8 l  r r . 1 9 8 1 .

l l0. Cmpyzoe l .  C Orqer EHuypo-KrxrrHcKofi napfHH o r lor.rcKoBo-pa3BcltorrHbrx pa6olax rra
yronr, B Xr.r,ror-9ur<oiicKoi.r Ae rrpcccxu 3ananHoro 3a6ai,ira,'rsq n 1945 r. 1946.

| | l. Cycaeruttrxoa B. 8., Betoz,tasoea O. E. n gp. Orqer 3a6aiiranbcr(oii alpoMarnH luoii rrap r nn
: a  1 9 5 8  r .  I 9 5 9 .

ll2.'l ttro:vrt4tot; tI. fl., Ro:ty6oca.il. A., Optoca)K. B. u )\p. Meo:oiicxne MarMarnrlccKnc
tlropvaurau Ce nepo-3alra4uoro 3a6ai ' i ra:rbr H HX MelaJrirorcnr{rrecxue oco6eHnocru. BCll l IEH.
l iyp' l ' l '@, 1972.

l13.4tedopoca "[.  | .  Orrnno-Krroqescxoe Oypoylo:rr,Hoe Mecropoxr]eHuc. O'r 'qe'r '  Vlo,rruoro
o'rpqaa ' . la I985 1994 rr.  1994.

ll4. illnmaxoc A. 4., Mytrroxoc 3. M. ra Ap. Pe:yrrualrr a)poMarrrnro-flleKlpolaMMa-
cl lcKlpoMerpH.lecKoii  cr 'eNrKt{ H Ha3cMHoli oUeHnl.r aHoManfif i  rra 3araH0Kofr, Bo'r 'o|ojrr,cxoi i ,
Bnruvtcxofr u KyiiryHcxoii nrrorrtaitrx (BypACCP). Or.rcr a'rpoleo(ru:uuccxoi'i naprun za 1917 r.
1978.

ll5. LIJyLtuza ct>. 14. Pezyn;larl,r o6o6ureHr4r Aarrrrbrx o 3arpr3HerrHH nor3eMHbrx tsoll Ha lcppn-
topnu FiypAClCP. Or.rcr no reMe 235'3a 1972 r-.  (cno4r<a B paMKax'renar,r 53tl-71 BClt l  14tl l -L,O).
EI V, V.rrarr-V;r, : � .  1972.

| 16. jf6toxors ft. M., facputroea H. Il., trIs.Maiitoa Il. A. Or.rcr o pe3ynb'rafax rroHcKoBo-
pa3BenottHblx pa6or Ha lto,'ttt6Actt Htzxse-Xurroxcxoii naprnu n paiiolre Ky,tapuncr<ofi rpr.lBLt 3ir
1 9 5 3 - 1 9 5 4  r r .  1 9 5 5 .
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Cnucor Mecropoat.qeH nii no.ner s srx r-rcKorraeM br x,
rtoKa3AHHbrx Ha Kapre rroJre3Hbrx ncKonaeMbrx JrHcra M-48-XVIII

focyAapcreeHHoii reo,rornqecKofi Kaprbr Pocclrilcxoi;i <Degepauuu uacurra6a I : 200 000

Taepasre roprcr iue l rcKonaeMble

Y r o , ' r r  6 y p r , r f i

lor<uuo-K,rrovencr<oc I  r  I  rro,s+, l3n., ,nyu' ' "py.t .oI
|  |  1 6 7 , f i 2  1
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i l - l

lU-2
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Henera,r.nu qecKile HcKorraeM bre
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2
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Ara6oucroe 6a:a;r r,ron

Apa-l{upe rcxoe arnoMeparoB

Euvypcxoe nonepuroB

Envypcxoe Mor rr lor rHloB

Tonxuscxoe lparrHToB

Tavupcxoe ry(ron

l ie' :srvruHoe'r 'y(ros

1'avnpcxoe 6aja,rLros

Aulo rrr i icxoe-lI  ryr lroo

Ky,rapa-Colro Hcxoe'r'y$o s

Euvypcxoe afJ'roMeparoB

Arrrorui icxoe-l lyr loe
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K

K

t{

K

K
K
K

K
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ParseaaHo

))
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KJ'ICTKH

Hovrep
I I A
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Bu:l r ro.rre:rrol'o rlcKollaeMofo tt
Ha3BaHUe Me0TOpO)r(ACUHt

Tnn (K -
ropeHHoe)

Ccu,rxa
I I A  J I H ' I ' C -

parypy

CocrolHue
lKcl rJryaf aunfi
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Cnacorc npone,reuui i  ( [ l ) ,  nyxrcroe MuHeparu3auuu ( I IM) nolre3Hbtx ncKonaeMr,rx,
I r l r ' IHxoBbIx opeoJloB ( t l lO) u noroKoB ( I I I [ ) ,  nepnuvHbrx reoxuMuqecKrrx opeoroB ( t I | -XO),

BToprr . iHblx reoxuMuqecKux opeoJroB (B|XO) u noroKoB (Bfxt l ) ,  rugpoxaMnqecrux ( f !XA),
6uoreoxlru l rqecrcrx (E|XA) u pa4l loarruBHblx aHoMarrui i  (PA),

noKa3aHHblx Ha Kapre no! ' re3Hbtx HcKonaeMbrx lucra M-48-XVII I
l -ocyaapcreeunoi i  reo,rornqecxoi i  rcaprs l  Poccui lcxoi i  Oe4epaqnu macurra6a |  :200 000

IV-4

TeepAsre roprcque l tcKonaeMr,re
Y r o ; r s  6 y p s r i i

l S a r ' - b v , r s r x c r o c  |  ' -  1 "  "
|  .  |  

61  
|  
l l .  Ma loMoutHsre  ( l -1 .5  n )  npoc t rou

I  I  loypb lxy fnc i l

Mera.n.nuqecrre ucKonaeMbre
9epuue MeralrlTbl

X e , r e s o

I I I - I

I I I - I

26

29

I Ioc. Oru6pr,cxui i

[4r';ua

Eroponcxoe

Morni ' i

C)rlurjoKaq CocHzr

KyaapnHcxoe

VrraHryi lcroe

O:epo Llcprroe

Per<a V,rrrrlyi.tra

PcKrj '['orrKa_

Moporrrxa

Xafr,racorr

I{eernsre MeraJt!'rbr
M e a r ,

80

80

l  1 5 , 9 0 , 6 0

80

80

80

80

80

tlO I nM. )K.nounil MarHerl.rr.r B ga,rr6arr-

I 
aax 716n" ar'ioPu1orl

80 | flM. Pa:na,.ru rpaxn6a:a-lsroB c xnrr-

I KaMU Ma|rreTr.iTa H feMaTH'fa

I I I -  I

I I I - I
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I I I - 4

I I - I

I I - I

I I - I

I I - I

I I I - I

l 8

2 l

25

80 n. Krapr leaar xn;ra c BKparr l rcrr -
HOC] r,ro MaJ'raXUTa, a3yplrTa. caMopo/l-
r ro i i  veIH

[I .  3ouxu oKBapueBalr tzn c x i l r rbKont4-
pr4ToM, Manaxn'r'oM, rpo3l.iToM

fI. Keapuear,le npoxtlJlKl.i c ralr'leHH-
TOM, XaJIbKOnt4pt{ f OM. MilJTilxHTOM

fl .  / lna uror{BepKa c vo.rru6/ lcrrono-
MenHbrM opyllcrreH14eM

l lM. Xunsr H rrpoxt4JrKu r(Bapr(a c
y6oroi l  ve, tsoi i  vur  repatr  u u.r r  tuei i

nM. 3oHr,r  4po6,rennl  u c,ra6oro
oKBapueBaHHr c MiuraxHTOM

IIM. 3orrru oKBapueBaHHr c caMopol-
troii vrerlrro, Kyrrpr.rroM. MaJraxrloM

I IM .  3oua  4po6 ; r c r ru l  u  c t r a6o lo
or(Bapr (cBarrHJr

l ' lM . , ( po6 , reHb re  H3McHeHHbre ' r pax r4 -
6a:eurylur

94

I  Ionrcp
Ha Kap-

Bn71 rro,re ' ; l ro lo HcKo-
naeMofo r,r Ha3BaHHc
npotBneHHq, nyHKTa

Ml.rHepar H3ar(H14,
opeoJ.ra H rroToKa

Ccsl l ra l ra
nlireparypy

-l'un 
o6r,exra,

KpaTKar xapaKTepil0TuKa
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BHA no,re3Horo HcKo-
TIACMOIO H HA3BAHI4E
nporBreHi lq,  nyrrKla

M UHepa,rt H3aur,lH,
opeona 14 [lo'l 'oKa

Ccsrlra Ha
rureparypy
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5
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1 ' .  H .  l -58- l

florrcaHoscxHii

Vurypryi icxui i-2

T. s. 7-49-1

BepxHee-2

I I raNr reyH rypn y ircr<ui4

A:aropcxufi

Y6ypcxufi

f .  r r .  l - l  l 6

C'renuoii

Y6yp-l{upcrcruii

T .  u . l - 1 0 7 - 2

Xyxapcruii
' l ' .  

rr .  6-53

I{yrutyiicr<uii

T .  s .  l - 2  l 5

Xaauscxrii

14saHoecrHii

Kupercrraf i

Tnn o6r,erra,
KpaTKar xapar{TcpHc ru Ka

f IM. Knapr lenr, re npoxuxKu c MaJraxH-
' roM H caMopoArroi  veAsrr

l l l v l .  Jo r ra  oKB i l pucBaHH9  c  BKn i l i l - r c r r -
Irocrbto caMopoArroii McAlr. MaJraxu'l'i l
r.l KyrrpilTa

I IM. Knapuensre t tpoxulrKn c Mairaxi l -
ToM H caMoponHoii MeAblo
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fIM. 3oHa npo6llcHilr lpaxn6a:anl,ron
C MAJAXUTOM

fIM. OxnaplloBaHHbre rpaxu6a:;a,rrr,r'ur
c \4cr'lHoii l.rtz r reparr n tauncii

l lM.  I {naprtcnbre npoxnnKH c caMo-
poAHoi.r McAbro

t,

l-lM. I(eaprtann.rtoroBr,rc flpoxnnKH c
MeAHofr v uuepa,rlr:auneii

f lM. KnapueuLlc r rpoxHJrKH c Br{pan-
reHr roc'r'r,ro caMopo/'tHoii MeAu
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fJM. I{aaprteuLlc rrpoxuJrr(H c Br(pau-
JICI lt rocl'bro MaJ'raxxTa

I I M. OnsapuoBaHHbre rpaxu6a::arrrur

llM. l(napuenbre npo)KuJ.rKr4 c Br{pan-
ICHHOCTbK) MAIAXI4TA

flM. Opororrenonuu""," rpaxu6a:ralr r-
rsr u nx'r'yillrr

flM. Tyrltsr rpaxu6iua,rsroB c npuNra3-
KAMI4 MAJ'IAXHTA

fIM. OrceapuoBaHHble rpaxu6a:arrn'sr
c npilMa3KaMn Ma.Jraxlfl a

I ' lM. Tpaxu6a:a.J lbfbr  c xa, ' rbKorurpH-
TOM, KOBeJTJ'rr4HOM, iBypHTOM

llM. O6,ror , rxrz r (Baprt i l  c  BKpanJleHHo-
c]'bro xiilrr,KonnpHTa
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Bur rroncgrroro HcKo-
[aeMofo H l ra3ual tHe
rrporBnerrur ,  f ryHI{ ' I  a

MHHepaJr H3aU14H,
opeona H rroroKa

In-2
IV-3

I -3

tIt-2

l 4

7

8

9

8

2

5

6

I

3 l

I

4 , 5 , 6

3

9

3

2

80

80
It3

I I u H x

88

80

Opar r raryiicruii

UIaparorucxoe

fa66ponoe

[Ipano6epeNrc
p. Linuypa

Mex,lypevue VHryp-
rcyri-l{uperr

Cpelpree rc!rcFrHc
p. Atrarycrailrca

I  I  lpaBooepexLe
J p.  ApruH'r 'y f i
t . .
I LperlHee ferreHrJc

I P. Kyaapa

14naHoncroe (V,rau-
I-aHra)

Talrupcxoe

I(napucaurii

Xoiit tr.tscr<l.ri.i

lialtrresa

CaHraroiicxr.r ii

V,rau-[a6arrcr<uii

I-yaNepryiicxne

C16rp-Kyu,ryiicrnri

Xyropcxoe

JIeuo6epeNre
p. Su.rypa

Eapyu-Kr.rpe'rcxuii

Tnn o6r,crla.
KpaTKar xapaKTepHcTuKa

flM. I(napu-rnHloroBr,re nporrturrrcr

f lM. 3orra lpefi3eHr43aqilH c xa:rr,Ko-
nr4pr4'roM H feMaTr4ToM

IlM. fa66po c r.]KparrneHHocrbu)
cylrrlulou H rr,rreHKaMu Ma,Taxu'r'a

B| 'XO. Meru 0.003-0,01, oroBa
0,001-0,004, vro,rn6.r(erra 0.0003 %

E|XA.  Mc lu  0 .02  0 ,  l ,  uHHxa 0 .  1 -
3, uapraHrqa 0,8-10 %

E|XA. Meau 0,02-0,08 %

ti l 'XA. Mean 0.02-l o

BfXO. IJuHxa 0,01-0. 1. BaHaavA
0,01 Yo

|AXA. l . luur<a 0.03-0. l ,  Me,qu
0.01  %

II. Knapu-uo.rru61er ronr,rii rxroKBepK

fl. Knapuenr,rc )r(Hr'u,r c vo,rn6neun'ov

IlM. I ipcrvupoBaHHbre H oKBaprroBan-
rrue ry(rsr l'paxHpHo/lar tr.tr0B

flM. OxnapuoBarrrrLrc !r nupnl 'H3upo-
Barr Hbre ryrp srlpaxupuor'rr{ToB

IIM. 3oua orBaprteBarrnt

I1M. TyQsr rpaxrJpuonuloB c r(Baprl-
fcMaTHTOBbtMU ItpO)t04IKaM H

I IM. Knapuenbre npoxH,rrKrd c s,ro.;rn6-
AeHilTOM, feMaTH'r'OM fi MaJTaXHTOM

I IM. Knapueeue xulrr,r  c xarLKOlrupH-
ToM! feMarr,rrol.t. l.to.t r u6acr r ulov

IIM. Kaapuenbre npoxuJrnu co 3rraKa-
ivn vo,ru6aeunra

[lM. Knaprtellr,rc MeracoMaruTbl

f l f 'XO. Mo,ru6.qesa 0.0001-0.03.
Mbnrr,rKa 0,003-0.2 %

n[XO. floesrulleHrrr,rc cor'lcpxaHHt
vo,ru6neHa
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88
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88
80

83

83

83

83

88

I  1 5 , 8 7

I I I - I

Ilt-2

I -3

I -3

l -2

I I I - I

tv-2

IV-2

tv-2

Iv-2

l - J

n-2

34

96



I I p o a o J r x c H l c  n p n . r r .  2

Bnn no,re:rroro ucKo-
I I A E M O | O  H  H A ] B A H U E

r rpocB, ' rcrrHrr .  nyHl{ ' fa
MHrrepa! ' rH3ar l r . lH,
opeona u rroToKa

Ccrr,'rKa rra
nuTcpalypy

I I I - I

I I I - 3

I I I - 4

I -3

I  I -4

IV .3

I I I - 2

33

I

I

2

2

2

5

V,raauii

JIeno6epcNse
p. KyAapa

Ma.rro6rzuypcrr.rii

Buvypcxui i

f lpano6epcNse
p. Errypa

Bepxosr,e p. Te.rreH-

Bogopa:,1e,r per ,[yu-
ryii-fyAxeplyii

CpcaHec rcrlcHHc
p. TaMup

Bepxorr,e p. 1'auup

Bcpxonre p. ILlr.rsnpr

Mexgypevse Xypyr-
EHvypa

Mexaypevre [yH-
ryii-l-yax<ep ryii

Mexrzlypcu r,e Boprzcu-
xa-.{apuerr

l lpaeo6epcNr,e
p. t{uxoi i

13epxonlc p. Altary-
c'r'afirca

'l'un 
o6'serra.

r(paTKar xapaKTepilcl'Hr(a

flfXO. [IossrureHsr,rc colepxarruq
uornbAena, l,regrz, nolrQpaMa, ctsurr-
ua, ul.rHr(a

l l fXO. Mo,rn6Aeua 0,001-2, o,roea
Ao 0,04, uo,rr,Qpar,ra 0,001 0,06 Yo

fII 'XO. [ Iogsrruclrgtre coi lcpxaHfit
uo,ru6Ierra

))
BfXO. Mo.rn6ne rra 0,0001-0,04.
cur.rHUa Ao 0,05 %.3onora J(o 0,008 r/r.

BfXO. Mo"tu6;tctra 0,05 9o

B|XO. Mo.rrn64erra 0.0003
0,0008 %

I'[XA. MotruSrcHa 0,03 7o

| 
[ lo. u 1.., '"  ra - JHaKH i l  pcrrKric

|  

3 r raK,  

) ,

BfXO. O,rosa 0,0003-0,005 %

BfXO. Orosa 0,0005 %

f[XA. O,rona 0,003-0.03.'r 'r.r.r 'asa
0,1-0,3,  xpoua 0,003-0,01 %
E|XA. Oirosa 0,0005-0,02 %

BI-XA. Plyru 0,000006-0,00013 %

B|XA. Plyrrz 0,000006-0.0 000 | 2 yo

EfXA. Pryrr.r 0,000006-0,0000|4 o

E|'XA. Prylr 0,000006 0,00001 %

90

80

I  15 ,  U7

I  t 5 , 8 7

88

85

80

80

o r r s r p p a v

90

I  1 5

O , r o e o

88

80

85

80

P r y l r

80

80

80

80

tIt-2

I I I - 4

4

3

I-3

IV-3

I  I -4

tv-2

7

I

I

l 0

l

4

7

l v - - )

IV-3

IV-3

IV -3

7 - +o:o ()l
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Tun o6rcxra,
r(paTKatr xaparfl epHc'f H I{a

PaalroarcrusHble 3JIeMeHTbI

Bua rro,re':uoro ucKo-
nacMoto H HtBt la l l i le
nporBreHuq, r ryHKTa

MHr rcpaJTn3au14Il.
opeoJra h noroKa

Cct,r,rxa ua
nH'r'cpafypy

I  I -3

I '

I '

I -3

I I - I

I  I -3

I I I .  I

I I I - 3

I I I - 3

I V - I

IV-4

I - 3

I I -  I

I -  I

l - l

tIl-2

II l-2

I t - l

I I I - I

2

I

I

I

I

4

5

2

I

I

2

7

t 2

j 
n"n,'u'o'.no.

Pexa E,rarrra

Pexa Apa-l(nperr,

Pera En.rypa

Pexa Tonxa

[)era Envypa

I)crca Vurypnyi i

I)era Kyr,:lapa

))
l lpaur,r i l  6opr p. 9raxoi i

MeNlypevr,e Kyaa-
pa-Vp,ryx

Iloaopa:aer Myxop-
LLIapa-fopxor r

MeNlypeuse Yuryp-
xyil-Kuperr,

34yiicrrii

Vcrs-3ayficxufi

Bepxorl,r  p. Vcavnxa

Borlopa:ne,,r pex Vca-
uuxa l lpanuri i  Marr-
IAJI

McN;lypeuse VHryp-
nyii-l(nperr,

V p a H

90

E.naropoaHue MeraJlJIbl
3 o , r o r o

.[,aHusre
aBTOpOB

))

I I I .  Iurrci iHsre 30uLl apruJ'r irH3ldroB c

I oreHnrov, JpaHoOaHoM, 6cla-ypatto-

| 1unoM, ropoepHllToM

B['Xl l .  3orro'r 'a 0,002-0.005 r/r

BfXn. 3o:rora 0,003-0,01 r/L

BI-Xl ' l .  3orora 0,002-0.015 r ' l l

BI'X[I. 3o,rola 0,002-0,03 r/r

BI-XIl .  3orrola 0,002 0,015 r/ ' t

tsl  Xl l .  l lorrola 0.002-0.04 r- lr

BI-X[]. 3oLro'r'a 0.006 r/'r'

BfXfl .  3o.rrola 0,002 0.015 t ' l t '

Ill'Xfl. 3o,'rora 0,002 L/t

BfXfl .  3o.rrora 0.002-0,005 I/ t

87

80

Hemera.r.lr l.r qecKHe lr cKorraeM bre
t D : r r c o p n ' r

I  arxo.  Ccpc6pa 0.0 l -0.  l .  ve. rn

10 .0  
1 .  r t u r r ra  i l  c ypbMbr  0 .0J  on

lsrxO. 
Cepe6pa 0,0001-0.0003 %

I

)
))

)
))

C e p e 6 p o

o,.l

o,4

90

90

E a p u i i

80

tlM. Knaprrdr,rrooprroBbre r{ilJ'rbr

)
I I IO. Orrroopra lx corep-
) I (AIIH'X

LLIO. O,rruoprar B BccoBr,rx co/lcp-
X(AI IH 'X  H 3 I IAKAX

Bl 'XA.  Bapur 0,015-3 %

3 5

I { c p a v H L r e c K o e
. - l
Ky,taDurrctroc |  90

I
I

c b r p b e

I 
I  l .  l (Bi lpu-cr-pHuHToBr,rc \4cr  ac() \ , r i l f14-

|  
l 'hr

98
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Bn/ l  no,re:r roro ucKo-
nacMofo n I Ia3BaHHe
r rporBJrrerrHr, nyHKl'a

M14HepaJlH3auuH.
opeona u noToKa

Corrrrca Ha
.,rxrepal.ypy

III-2

I I I - 3

I I I - I

tIt-2

I I I - I

IV-2

3 7

2

Tnn o6r,erla,
KpaTKaq xapaKTephcl'Hr{a

Il. Kuapu-cephLll4t'oBbre \,rct'aooMil't H-
TbI

Xalr ul.rrtraaiicroe

A,ruclalcroc

l l p a r o q e r r H b r e

14ear roRcroe

Tavupcroe

I(yaaprzncruii

Ko,ro:rurr

90

90

J O

3

r . t  I l o n e , r r o r {  H  b t e  K a M  H  H

I  I 5 , 9 0

r  1 5 , 9 0

i l 5 .90

I  l 5

lIM. I(napueerrc x(HJ'rbr c 3arropr,r rr r zlM r..r
I'Oprioro xpyc'fant

flM. Keapuenbrc )r{l4Jrbr c pcat(uMH
KprrcrannaMH 6epu,ua. rLrMrlarolo
KBaprta H ropHofo xpycTaJrq

f lM. I (napuenue )KHJrLt  c 3aHopr,r r r rAMH
fopHofo xpycTaJtfl

f IM. I le l rvaruroBaq )KHJra c peAr(HMH
KprzcralrJraM H 6epu,ua

J 4
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CeoAHas ra6,r l rua rrporHo3Hbrx pecypcoB noJre3Hbrx HcKonaeMbrx no,r t rcry M-48-XVtI l

IJagsaH r.re py]tr ro ro y3na, crpyKTypr,r; no;re3 H Lre ucKonileM Lre Pecypcu rro KarcfoprzrM

Onur lo-K"rrcqeBCr{ar Mynbna, yro.lrb

Kylap u r rcrcn i;i [porHo3rrpyeM r,l ii pyau srfi y3eJr. Mcltb

P1 -  150 v . r r r r  r '

P 3 -  l i r , r , r H r
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C n ucor Mecropor(AeHlrii no,relu slx licKonaeMbtx,
rroKa3aHHbrx Ha r(apre HeoreH-qerBeprurrHbrx o6pa:onauui i .n l rcra M-4g-XVII I

focyaapcrneHHoii reonorlrqecroii rcaprsr PoccHfificoir @egepaquu Macrxra6a | : 200 000

Hetrera"r,r lr qecKfi e ncKo lraeM bre
CrpourensHsre MarepuaJrbr
|  : t 1 4 H t l c  l  b t  e  n  o p o l I b r

I -  I

t -3

I -3

I -3

I  I -3

I  I .3

tv-2

53

98

98

98

98

98

57

6

t - )

t 4

l 5

3

4

l l

5

7

5

Oxu Ho-l{,rrcqcBcKoe

Myxop

Xoiluarroncroc

Vqacton  Kupr rnrusr i i

liyxryiicxoc

Korryqe,rlcxoe

Kyrapa-Covor rcxoe

O 6 . l r  o n r o q  H  b r e  t r o p o r  b l

Xarscroc rrecxou

Lirauypcroe rIecqaHo-rpaBfi iisr,rx cveceil

f lpovr. re HcKo[aeMble
I - , r u n r , r  6 y p o n s r e

Av6oHcxoe

OKu Ho- K.rr ro.rescxoc

Xarucroc

Pa:ue,larro

)rcn,ryalnpye lcl

P:r:ecr'lalro

Pa:ue!aHo

Sxcn;rytrlupycrcr

Pa3seraHo

He pa:uclano

Pa3se;tar ro

))

: , 1t a

I-3
109

o-J

48

96

96

Bul r  torre:uoro HcKol laeMol.0
Li Ha3BaHUC Mec'�fopo)KllcHHt

CcuLrra ua
irHreparypy

Cocroqlrue
:)l(c11nyaTar (ur..t
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Cnucorc crparor[noB, nerporltnoB, onopHbtx o6HaxeHil i i  u 6ypoasrx cKBA?KIIH,
roKa3aHHblx Ha reo! 'rornqecroi i  rapre.tucra M-48-XVIII

Houep uc'r 'ouHrxa
IIO CI IHCKy nHreparypr,r.

anropcrnii Holrep o6'r,exla

5

6

7

t 0

l l o v c p
I I A

Kap'rc

l 7

CKBa)tr4Ha, 211,0 u,  BcKpbrBaer pa3pc3 xr inoKcKoi i  cBr4Tbr
rrhlr(Hglo Me,qa 14 Kal'acBcKoii osrn r BeHAa (?)

Cr<garxulra. 245.3 u, Bcr{pbrBaer pa3pe3 cer.reHrrzrrcxoii n
y6yKyHcxofr cuur Hr4xHeno Mer'ra

CrnaNusa, 642,2 vr, BcrpbrBaer pa3pe3
t IHXIICfO MCJ'IA

Crnaxr.rsa, 183,7 v, BcKpr,rBaer pirpe3
roKcKoii CBHT rru)I(Hero MeJ'ra

Crpalt'r'r'nn xu,roxcxoii cgnrr,r

y6yxyHcnofi car.rrtr

y6yxyHcroil r xu-

Clrsaxurra, 176.0 v, BcKpr,rBaer pa3pc3 ornoxenufi  rrcpvn

CxrraNrlsa, 180,2 u, BcKpbrBaef pi[ ]pe3 o' l 'JroxeHr.r i i  sux-
rrc|o MeJra H BcpxHeii  [epMH

Craaxulra, 250,0 v, scKpr,rBaer pa3pc3 xr4nor(cxoi i  cuH'r.r,r
I I H ) K I I E f O  M C J I A

I Icrpo'r 'nrr 6r.ruypcnolo KoMnJrer(ca (Cencpo-En.rypcr<ni i
MaccLrB)

OnopHoe o6uarteHue (npopureaHue r{BapqcabrMu MoHrlon14-
rauu rlopoi;i (ra:r,r r-a66pou;on ncpnoii Qa:ur 6uuypcxoro
KO\' I  I  IJICKCA)

OnopHoe o6rraxeHne (npopsleaHue rparrhraMu rpersei l  ( la-
3br KBapueBblx MorruoHHl'oB Blopoii  r l la:sr 6nuypcxofo r(oM-
t I',rtcrcr;a)

Onopnoc o6uaxreHue (npopr,reauue KBaprleBbrM14 MoHuorrH-
'tavu nropoil rfzusr 6n.rypcnoro KoMrrreKca ryQon raMr4p-
otoil cszL'ur nepxneii nepun)

Onopttoe o6Harreuue (rrpopsreaHrae ulcJrortr{brMr.r KBapue-
Ilr,lMu cHeHnraMu rpHaca BynKatrnloB ralrnpcroii cuu rur
ucpxueii  nepiuu)

Orroprroe o6sirxesue (rrpopureanue ulejroqrrr,rMr.t r(Baprle-
Br,rMr.r cileHHraMU Tplraca rpaxn6a:a.nsron yHryprcyficxofi
csursr rrnxueii  f lepMH)

CKBaxl.rHa. 141,5 u, Bcr{pLnlact pa3pe3
ncpxrrci i  nepvu

flclporun KyuaJrericKofo KoMrrJreKcA

TaMHpcKoil oBr.it'br

( Malor<yHa,reiicxnil
MzrccHB)

f lerpolnn 6uuypcrolo KoMrrJreKca ( IONrro-Bu.rypcxui i  uac-
c H B )

[94]. crn. 6

[1 l2 ] ,  cxn.  304

1841 ,  cxn .2

[84], crcu. I

l r 0 r ,  r 0 4 l
[88 ] ,  cxu .  8

[88 ] ,  c rn .  3

[88 ] .  cxa .  2

1 8 5 , 2 5 ,  8 l

O6u.  303 + 700 v

O 6 u . 0 9 l

O6s.  298

O6u.293 + 300 u

06 r r .  2351

[88] ,  cxn.  5

134.7 l

[ 85 ,25 .  8 ]

t 2

t - )

l 6

t 0 3

Xaparcrepuc'r'uxa o6r,exra
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Xaparrcpuc'ruxa o6r,erra

Orroprroe o6rraxerrne (rrpopsrBaHue rto3lrrsnepMcKr4Mn t.pa-
HrrTaMtr ourtypcKoro KoMnr.reKca BynKaHH'r.oB ravtpcxoi l
cnulu nepxHcil  nepuu)

Clparornn raivrupcxofi cnu.ru

OrropHoe o6HarKeHlie (ua,rer.auue .rpaxu6iLsa..rrtroB qcpHo-
rponcxofr cBnrbr cpenHero-BspxHefo rpuaca Ha r.ytf r,r -r.pa_
xHphonuroB rauupcxoi i  cau.r.u nepxHeii  nepvt)

Crsaxnua. 451,2 v, BcKpbrBaet. pa3pe3 raMt.tpcrcoii cnn.rsr
eepxneii lrepvr.r

Cxnarxnrra, 320,0 u, Bcr{pbrBaer pa3pe3 TaMupcror. i  csur.u
BcpxHct I IepM14

OnopHoc, o6uaNeHlc (npopsrBaHHe rro3rrrenepMcKHMH fpa-
r rriraM H 6nvypcroro KoMnJ'reKca rpaxu6ata,rllon ynryp rcyi.i-
oroil csl.rLr unNrreii ncpuu)

Crnaxurra, 305,0 rvr, BcKpr,ltsaer pa3pe3 yHrypKyiicxofi cen-
Tbr HuxHeii  ncpMH

Onopuoe o6HaxcH14e (trpopslnarrue rro3rHenepMcKlMH
ra66po 6ra vypcKoro KoM rrJ.renca rpaxn6a:a,rr,.ron yHlypxyii-
cKoii cBfirbr snxHeii nepMfi)

Onoprroc o6rraNeHne (Ha,rcrannc ry$on rcuc,roro cocraBa
TaMnpcKoii cBr.rrr,r Bepxneii nepvu rra rpaxn6a:a,rlbrbr yH-
ryprcyiicxoii cefi'mr Hhxxeil ncpn,ru)

CrcsaNilHa. 177,4 v, Bcr{pbtBaer pa3pe3 r.ycnrroo:epcrofi
ccpHH rrt{)t(Hc|o MeJla

l 8

Hovep
HA

r{apTe

2 l

22

L J

l louep ncrovrrrxa
rro cnHcr{y xfi'r'cpaTypr,r.

ae'r'opcxnii uovep o6r,ex'r.a

O 6 H . 4 9 5

[ 34 ,  r 09 ,9 l

O6s .066

[80], urn. I I

[80] ,  cru.  I

O6H. 30 + 50 r,r

[83], urn.

Q6tt.27

O6n.256 + 300 v

[23 ] .  c rn .9 l

t 9

20



N P V J I O ) K D I I L l I : : ,  7

Cnucorc 6ypoeux cKBa?KnH u onopHbrx o6HaxeHuii ,
noKa3aHHbrx Ha Kapre HeoreH-qerBeprurrHbrx o6pa:oeaHll i l  .nucra M-4g-XVI l  l

Holrep ucrovlruxa
no crrHcKy nf l1epalypr, r ,

au ropcr<rf r  r  rovcp o6' lcrcr i r

l 0

Cxnarnurra,  I  l5  v,  ncxpsrnacr pa3pe3 aJr l l roBnaJrr ,Ho- l rpoJro-
tsHar'lbrJbrx rlr.lroxerrufr BepxHefo HeonlefrcrorteHa t.oJro_
rreua (0-24 rnr) u lon,reiicroucHa (24-60 M)

C'rgaxuua. 3l ir,t, acrcpr,reacr lolroBbrc necKH t.oJrouerra (0_
I0 v) n arrr'troBnaJrbuo-npoJttrlBnanr,Hbre orroxeHfin Bcpx-
Hcro rrcorr . t rc i ic t .or(eHa (10-3 I  v)

ClxBaNurra, 90 v, ucnpurnaer pa3pe3 or,roxenHii Vc.r.r,-Ku-
paucrcoii Teppacr,r (0-26 la) u r<prznorpcr<ofi cBrlrbr cpcjtHc_
l t  seon,re i icroucrra (26-83 v)

CKsaxuHa, I03 v, acrpsrnaej. orloxeHllr vc.r.r-Kzpaucxofi
reppacbr (0-24 v), rpueorpcroil cauttt 1.24-�75 nr) cpe,r_
Hero HeonneficroUcrra u ro,toroiicxofr csHrsr tseDXHcro
n,ruorrerra (75 85 u)

CxuaNuHa, 102 u, ncrpunaer 3onoBr, lc t4 rrponroBilanLlro-
,r lenxlBHanbH Lre orJrolr(eHhr cpclrrref o-BeDxt rero ueon,teii_
croucrra (0-20 lr).  xu,rox-qnnoi. icr(oi i  (20-65 nr). cz6utru-
ayiicr(oii (65-82 v) rorrul n rotroroiicnoii coursr (ll2-
95 t'l)

CxeaxriHa, 99 rrl, ncxpsrnacr ornoxeHur r<puurupcr<ofi ceu-
Tr,r cpcrHero Hconneiicrorlcua (0-68 u) u .r.o,roroficroii
cBHTbr BepxHero nJ' lHorlelra (68-80 pr)

C Ksax14rra, I 03 n,t, ncxprrraer aJ'I,'rroBrjarbHo-r rpoJ,lroBHaJr b-
Hbre or;roxeHHr ItcpxHero neon,reIcr.oueHa_fo;roueHa
(0-22 v). xpnuolpcxoii cBr.rrbr cpe/(Hero ueorr,reiic.r.oueHa
(22-73 u) n ro.rroroiicr<oi;i car.lrbr BepxHero lJrrJoueHa
(73-88 v )

CxaaNliHa. I 66 u, ncrcpsrnagr o.t)roxeHilr xr.uoK-rruKofi cKoii' lonu(n Hr. l)Krrero cpcrHero Heorrlef icroueHa (0_99 v) n
rorroroi icxoi i  cBx'r 'br BepxHero rrrrrroueHa (98-l 36 r,r)

Cxnaxurra, I03 v, ncxpsruaer pa3pe3 aJ'rilloBila.rrr,Ho-trporro-
BHaJIbHLIx orJroxeHr,rii Bepxrrero rreonlefict.orleHa-foJlo-
ucHa ( 0-20 v ), xr,rox-u unoiicroil ToJrrr(H Hn)r{Her.o-cDcl-
rrclo rrcon,rciicrorleHa (20-30 u) u ,r.o,rorofioxoii csu.rbr
Bepxrrero nrrr.iorlerra (30-76 u)

CxgalKHna, 26 ;r,r, ecrpr,rnaer arlrroBrJturbHo-lrpoJ,IIoBHIL,Iblrr,re
OTJIo'{{CIIr. l t  BepXrref() l teotrrrei lcl t tr teHa-rotrOrleua (0-
2 0  u )

CrcsaxlrHa, 188,5 u. Bcr(pbrBacr pa3pe3 ornoxerrnii xu,ror-
quxoilcxoii (0-25 u) n cu6nnsnyficuoit (25-46 v) ro,ru1
H r4xlcro-cpeAt refo Heorrreiicro ueua n ton,reiicrouerra r.r'ro,rolofrcrrofi cBHTbr BepxHero nruorteHa (46-50 u)

[96], cxn.22

[23]. ucr. 4-x

[94 ] ,  c ra .  I55

[94], cr<e. 70

[ 9 4 ] .  c x n . 4 6

[94]. crco. 50

cxs. 26

[94], uru. 69

[87 ] ,  cxn .  l6

[801. cru. 442

1 0 5

XapaxrepHcrura o6 scxr.a
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Xaparrepucruxa o6rerra

Cxeaxuua, 235,5 v, BcKpbrBaer orJloxeHHr cn6nrtgyficrofi
ro,rulu lon,reicrorterra (0-l 34,5 nr)
CrcaaNurra, 36 ur. ucxpunacr 3oJ'roBbre (0-5 v) u nponlo-
Br4ar b r ro-reJrloBr4aJ'l bHbre (5-3 2 u) o'rJ'roxer rrr cperHero-
nepxHero Heonnei4c'r'oueHa
CrnaNnua, 35 u. ncrpr,lnaer 3oJloBr,re t4 nponoBuilJrbtlo-Ae-
JIlotsHar'rbHLtc orJroxeHxr cper'Utcro-Bepxrrero HeonJlciicro-
ueHa (0-15 u) n cu6u,rlgyficroil r.o,rql.r lou,refic.r.orJetrzt
(  l5 -32 .5  u )
Orropnoe o6naxegne toJroBbtx 14 npolrroBr4arrLno-nenroBu-
arbHbrx orlroxerrnii cpeAHero-Bepxrrero HeorrJreilcroueHa
(0-3.5 na), cu6ntl , lyf icrofr-roruu (3,5-5,5 v) u r.oloroi; i-
cxoi i  csu'rsr (5,5-7,5 lr)
CxsaxuHa, 33 v, acrpsrsaer air'troBrluiJ'rr,Ho-frpoJroBHaJrbnbrc
orJ.roxerrul Bepxltct 'o Heon.lci icroqeua (0-4 v) H :on,ref i-
c ro r teHa (4-10 .5  n )
ClrcsaxHrrzt, 55 lr, ncxpsruaet illJ'rroBrrturr,Hbre o.r.JroxerrHq
tsepxrrero Heorr,rciicroqe rra-roJroqeHa (0-20 v) u :on,reii-
crorreHa (20-53 u)
Crsaxnua, 70 u, ecxplrnaer piupe3 or,roxol.rfi cpenHer-o*
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