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( ITpllllmna o11.'1 ony6,wKollallUJI 21 oeKa6pH 1988 z.) 

T. Dobrev, P. Stavrev, D. Yossiffov, R. Radichev, K. Vikov- Sputial distribution and morphological features of 
magmatic cryptobodies in Bulgaria according to geophysical data. Reported are results of studies related to the 
presence, positions, morphologies and sratial distribution of buried magmatic bodies in Bulgaria according 
to geophysical data gathered in scale I :200 000. The methodology of interpretation is based on computer model­
l ing of bodies and th eir anomalies. T he am,Jysis and descriptions are covering cryptobodies with in upper 10-
15 km of the earth crust southwards of Moesian platform. The highest densit y of magmatic bodies is related 
to the Srednogorie st ructural zone and mainly to its eastern subzone. All bodies are located within an interval 
of depths increasing from 7 km in the west towards J 5-16 km in east direction. The number and relative percen­
tage of basic bodies increase eastwards too. Predominating are layer-like bodies of fracture type. The results 

-obtained are to be u sed for better understanding of the magmatism in the upper part of the earth crust and 
for an evaluation of low scale estimates of the ore-bearing potential of structural units in B ulgaria. 

PeJIOMe. Tipe~craaJJeHbi peJyJJbTaTbi HccJJe~oaaHKll o noJJO>KeHlfl{, MOp!j>oJJOTHH 1!. npocrpaHcrBeHHoro 
pacnpe~eJJeHHll MarMaTK'!eCKRX KPJ{llTOTeJJ Ha TeppHTOpKH H P 6oJJrapHH no reO<pHJH'IeCKHM ~aHHbiM a Mac­
mTa6e I :200 000. J1cnOJJb'30BaHa MeTO.nm<a HHTepnpeTal.lRH, OCROBaRHRll Ha MO~eJJHpoBaHJ{H MarMaTI{'IeCKI!X 
KpK11TOTeJJ H HX aHOMaJJbHhiX 3<jl(jleKTOB npH nOMO!Illl 3BM. BbmOJJHeH aHaJJI{') H o6o6meHHt: peJyJJbTRTOB c 
Bb!BO~OM xapaKTepHCTHK pacnpe~eJJeHHll H MOp(jlOJJOD£H MarMRTii'JeCKH.X KpHTITOTeJJ B ~Hana30He J 0--15 km 
TJJy6KH 3eMHOK KOpbr, K 10ry OT MH3Hil:CKOl!: nJJHTbl. CaMOJ1 BbiCOJCOJ1llJJOTHOCTbiO pacnpe~eJJeHHH MRTMRTII'Ie­
CKI!X KpKllTOTeJJ xap3KTepH3YeTCll Cpe~HerOpcKRll CTpyKTypHRll JORa H, B 'IRCTHOCTH, ee BOCTO'IHall n0~30HR. 
J.iHTepaaJJ TJJy6HH, 3RHKMaeMblK BbrJJ,eJJeHHblMK KpllllTOTeJJRMK, yBeJJii'IKBaeTCll OT 7 km C Jana~a ~0 J 5- J 6 
km Ha BOCTOKe. B JTOM liCe HanpaBJJeHHH YBCJJH'IKBaeTCll '{l[CJJO H OTHOCIITeJJbllall ~OJJll OCHOBHbiX no COCTRBY 
MarMaTK'IecKHX KpK11TOTeJI. Tipe06JJa~aiOT ITJJaCT006p331lble 110 !j>opMe TCJJa. PeJyJJbTRTbl HCCJJC~OB3HHll ~RIOT 
B03MOlKHOCTb 60JJee nOJJHO npe~CTaBIITb npocrpaHCTBeHHOe pacnpe~eJJeHHe MRTMRTH'IeCKRX o6paJOBaHHli: I{ 
MOTYT 6b!Tb ITOJJe3Hbl B npouecce npOTH031lpoBaHKI! MCCTOpO>K)l,eHHii 110JJC3HbiX HCK01laCMb!X. 

M arMaTIP.JeCKHe KpHn ToTeJia paccMaTpHBa'fOTCSI KaK o6oco6JieHHhre no reoJioro-reo<jH{3H­

'IeCKHM npH3HaKaM MaCCHBHhie o6pa30BaHH.SI B BepxHeH •taCH! 3eMHOH KOpbi, KOTOpble He 

06Ha'll<a'fOTCSI Ha .D.HeBHYJO nosepXHOCTh. J.1x IBy'leHHe BMeCTe C 06Ha'll<aJOLUHMHC.SI Ha nosepx­

HOCTJ.I MarMan!TaMH CnOc06CTByeT BhfSICHeHJ.IJO pOJJH MarMaTH3Ma B r Jiy6HHHOM CTpOeHHH 

XOpbl J.l J.IMeeT OTHOllleHHe K npo6JieMaM TeKTOreHe3a, MeTaMOp<jJH3Ma H nporH03HpOBaHHSI 

P Y.D.OHOCHoro noTeHuuaJJa cTpyKTypHhiX no.D.pa3.[1eJieHHi1. ,. 

CymecTBOBaHHe MarMaH!'IeCKHX KpHnToTeJI Ha rJiy6HHax oT HecKOJihKHX coTeH MeTpos 

B IO'li<HoH. E oJirapHH .n:o 3- 4 km s CesepHoii EoJirapHH ycTaHoBJieHo CKBa'li<HHaMH B oT-
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.nenbHbrx nyHKTax cTpyKTypHbiX 30H, Ho 3TH .naHHb!e noKa ewe secbMa pa3p03HeHbt. Bbmon­

HeHHOe HCCJie)J.oBaHHe OCHOBbiBaeTC51 npeHMyllleCTBeHHO Ha reO<jHI31:PleCKHX )J.aHHbfX, cpe)J.ll 

KOTOpb!X HaH60J!hilleH HH<j>OpMaTHBHOCTbiO H nOJIROTOH no TeppHTOpHH CTpaHbl Bbi)J.eJI5110TCSI 

)laHHbie 0 rpaBHTaUJ.IOHHbiX H MarHHTHb!X aHOMaJIHSIX B CpeJJ. HHX H MeJIKHX MaCwTa6axo 

J13BeCTHbl ny6JJHKaUHH 11 QJOR)J.OBbie )J.OKJia)J.bi, B 1\0TOpbiX OT)J.eJibHble reo<j>ll3H'leCKHe 

3HOMamiW H aHOM3JibHbie 30Hbl CBSI3biBaiOTCSI C npHCYTCTBHCM H3 rny6HHC KpHnTOTeJJ Mar­

M3Tft'leCKOrO npOHCXQ)K,lleHIISI (n e T K 0 B, Jl H M H T p 0 B, 1963 , Jl 0 6 p e B H .ll po, 1963, 
1972, 1975 ; Be n 'I e s 11 n p o, 1970, 1973, 1976; Jl a 'l e s, 1972, 1988; Jl a'' e B H npo, 1975; 
Hoc H <1> o s, 1975, 1979 H n po)o YIHTepnpeTaUH51 aHOMaJJbHOro nonS! 11MeeT s 6onbWHH­

cTse CJIY'IaeB Ka'lCCTBCHHbi H x apaKTep C BbiBO.llOM nepBH'!HbiX KOJI H'IeCTBCHHbiX peJyJibTaTOB 

)lJI51 HCKOTOpbiX napaMCTpOB aHOMaJI006pa J yiOlllHX KpHnTOTCJlo LI,CJlb npe,llCTaBJieHHOfO 

HCCJie)lOBaHHSI TIOJlY'lHTb B perHOHaJJ bHO M n naHe 6on ee TIOJI HY IO H o6o6weHHYIO JJ.JI SI CTpa­

Hbl KapTHHy OCHOBHbiX XapaKTCpHCTHK KpynHblX MarMaTH'ICCKHX KpHTITOTCJI TipH TIOMOlllH 

e,llHHOH MeTO)lHKH o 

MeTO.LUtKa RHTepnpeTaLU1R rpaBRTamroHHhiX R Man-rnTHhlX aHoMaJmw 

B npouecce Ka'leCTBeHHOH 11 KOJJH'lCCTBCHHOH HHTepnpeTaUHH rpaBHTaUHOHHhlX H MarHHT­

HbiX aHOMaJlHH HCTIOJlb30B3Jl HCb MaTepHaJlbl c ·beMOK MCJ! KOrO H cpe.llHCrO, a B HeKOTOpbiX 

paHOHaX H KpynHoro MaCWTa6ao AHOM3JibHbiC J<j><j>eKTbl MarMaTH'leCKHX KpHTITOTCJI Bbi)J.e­

J151JIHCb no cneUH<j>H'leCKHM )J.J!SI OTJJ.CJibHbiX paHOHOB ll 30H npH3HaKaM o 3TH npH3HaKH BbUlB· 

J!CHbl Ha OCHOBe Ha6Jl iO)J.aeMbiX CBSIJeH MC)KJJ.y o6Ha)KCHHbiMH MarMaTH'lCCKHMH TCJlaMH 11 

reo<j>HJH'leCKHMH aHOMaJlHSIMH HaJJ. HilMI! , a TaK)I(C COrJJaCHO O)I(H)J.aCMbiM aHOMaJlHSIM npH 

B03MO)KH0M JJ.HanaJOHe ll3MCHCHHH <j>HJH'ICCKHX napa M eTpOB MarMaTH'leCKHX ll BMCllla iO­

lUHX TIOpOJJ. B KOHKpeTHOH reonoro-reo<j>HJH'ICCKOH o6cTaHOBKC MOpQJOCTpyKTypHbi X eJJ.HHHU 

H HX no.npa3.neneH HH 0 

J!ICCJJeJJ.OBaHHbie o6-bCKTbl 'laLUe BCCrO Bbipa)f(CHbl OT'lCTJl HBO B reo<j>HJH'leCKHX TIOJI S!X o 

B 3aBHCRMOCHI OT <j>H3H'leCKOfO KOIHpacTa, QJOpMbl, rny6HHbl H CBOHX paJMCpOB OHil C03· 

)J.a!OT aHOMaJ!Hil C pa3JI H'lHOH HHTCHCHBHOCTbiO, KOH<j>HrypaUHCH ll 3HaKOM o YsepeHHOe 
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!l>IIT o I. rpaBHTaUHOIIIIaSI aHOManliSI ll. g JIHT p y3 1fBII0 f O 

Tena CJlOJKHOH QJOpMbl ( I ) If a rrnp OKCIIM llpy iOUla SI ero 

n n a CTOBHilHaSI MOilCJl b (2)0 
Cpen i!CKBa!lp a Tif'ICCKOC OTKJ10HCHRe ITOJl SI MOilCJlR OT 

nonJI Tena ± 0,05 mG al 
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Bbi)J.CJICHHC aHOMaJlHH, CB51 3aHHbiX C Mar­

MaTH'lCCKHMH KpHTITOTeJJaMH, 3aTpyJJ.HSI ­

CTCSI npe)I(JJ.e scero aHan orH'lHbiMH reo ­

<j>H3H'leCKHMH npOS!BJ!CHHSIMll B03MYTH· 

Ten eH nonS! n p y roH npHpOJJ.bi (peJKHe 

nepena)J. bl TIJ!OTHOCTHbiX rpaHHU, <j>H311'lC­

CKHe HCO)J.HOpOJJ.HOCTil , Bbi3BaHHbiC MaC­

CHBaMH HCKOTOpbiX MeTaMOp<j>H'lCCKilX H 

ocaJJ.O'!HbiX nopoJJ., H npo) o B pe3ynhTaTe 

Ka 'ICCTBCHHOH HHTepnpeTaUHH Bbi)J.CJ!C­

Hbl 206 reo<j>H3H'lCCKilX aROMaJIHH, KO· 

TOpbiC C TIOBblWCHHOH CTCTICHbiO ysepeH­

HOCTll MOry T 6biTb CB513aHbi C npRCYT­

CTBHeM MarMaTH'lCCKHX KpllTITOTCJlo 

)lmi KOmt'leCTBCHHOH HHTepnpeTa­

UHII OT.lle JlbHbiX aHOM3Jl HH pa3pa6oTaHa 

MCTOJJ.HKa, OCHOBaHHaSI Ha MOJJ.CllHpOBa­

HH H Ma r M a T H'leCKHX KpHTITOTCJl ll llX aHO­

M a J!bHbiX 3 <j><j>eKTOB C TIOMOlllbiO 3BM 

(C T a s p e s H JJ. po , 1988)0 B npouecce 

M O)J.Cll llpOBa HHSI OCY lllCCTBJ1 51eTCSI TIO JJ.60p 

TIOJJ.XOJJ. SilllCH MO)J.CJlll ll ee napaMeTpOB 

Ta K, 'H06bl p a 3HHUa MC)KJJ.y Ha 6 JIIOLlCH­

Hb!M H Bb!'lHCJ!eHHbiM MO)J.CJ! bHbiM TIOJ!CM 



iol1 lc."'.JiziC)blc::>J4lo Is ~61 o.L_ J7 I-n- Ial srf' 19 Qr]lo 

~11 ~12 l0~l6~ b~14E2J1siL L LJ,6Wl71 ;,:::1,aDJ9D2o 
<I>Kr. 2. <l>parMeHT KapTbl MarMaHPICCKHX Kp11UTOTeJI pail.OHa CaKap-CTpaH,D,JKaHCKOH JOHbl 

KoHTypbr npoeKumt: xpHilTOTeJI: I - no rpaoHMeTpr.PJecKKM AaHHbrM; 2 - no MarHHTHbiM ,ll,aHHbrM; 3- Bbl· 

,ll,eJieHbl C 6onee HllJKOH CTeneHbiO ysepeHHOCTH; 4 - HJBeCTHble TIO ,ll,aKHbiM lf3 CKBa:~tam; 5 - KOHTypbl 06Ha­

JKeHHblX MarMant'ieCKHX KpHTITOTeJI; 6 - rny6HHa ,llO UeHTpa Mace; 7 - rny6KHa ,llO KpOBJlll TCJia; 8- rny-

6HKa .llO UO,ll,OWBbl Tena ; 9 - yrOJI Tia,lleHHll 60KOBOH CTeHbi Tena; IO - na,ll,eHlle 60KOBOH CTeHbl ll rny6HHbl 

UO,llOWBbl; I/ - HOMep TeJia I{ paJHHUa B UJIOTHOCTII B kgfm3; I2 - HOMep Tena H seKTOp JcjJcjJeKTHBHOH Ha­

MarHH'ielfiiOCTll B nT; I3 - CKBaJKllHa, ee HOMep ll rny6HHa MarMant'ieCKOrO Tena ; J.1HTpy3KBH ble 06paJOBa­

HHll; J4- KHCJ!ble; I5- Cpero'(Ke ; I6- OCHOBHble; 17- YJibTpaOCHOBHble; 3cjJcjJy3HBHbiC o6paJOBaHHll; 

18 - KIICJ!biC; I9- CpC,ll,HHC; 20- OCHOBH!f.C 

6LIJia MliHHM3JILHOH M B rpaHHUaX TO'!HOCTH .U,aHHbiX. B COOTBCTCTBHH C MaCWTa60M HC­

CJIC)J,OBaHHSI HCTIOJib30BaHbl npeHMYlUCCTBCHHO MO.U,CJII.I H30MeTp11'1HblX, TIJiaCT006pa3HLIX, 

6JIOKOBbiX H DHpaMI1)],3JlbHbiX no <f>opMe TCJI. 0nTHMH3aUHSI MO)J,CJICH DpO.U,eJiaHa aBTO· 

MaTH3HposaHO Ha 3BM. IJpH 3a.U,aHHOH TIJIOTHOCTH HJIH H3M3rHH'ICHHOCHI Tena onpe.u,e­

JISIIOTCSI reoMeTpH'ICCKHC napaMeTpbl MO)J,CJIH. ,ll.JISI HCKOTOpblX MO)J,CJICH C TIJI3CTOBOH H 

6JIOKOBOH <f>opMOH TIO)J,biCKHBaJIOCb 11 OTITHMaJILHOC 3Ha'JCHHe tPH3B'ICCKOrO napaMeTpa 

(C T a B p e B, P a )], 11 'I e B, 1988). 
PerneHHSI o6paTHOH reO<f>11311'1CCKOH 33)],3'1H MCTO)lOM IJO.U,6opa TIOJIY'ICHbi B BH)J,e KB3311-

perneHHSI . 3TO OTITI1MH3HpOB3HHbiC B paMK3X np11HSITOH MO)J,CJlH npH6JIH)I(CBHSI K peaJTb­

HbiM CMylUaiOlUHM TCJI3M (<f>Hr. J). IJo OUCHK3M MO)lCJibHblX 11CTihiT3HHH OTHOCHTeJdHaSI 

OllJH6Ka TipH OllpC.U,CJTCHHH llpOCTpaHCTBCHHLIX napaMeTpOB TCJia He TipCBbilliaeT ± 20% 
,(C TaB p e B H .up., 1988). 
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PeJyJILTaTbi HHTepnpeTaQHH rpasaran.ooHHbiX u MarHHTHbiX aooManuH:, cBa3aHliLIX 

C Dp011BJieHBeM MarMaTH'IeCKHX KpHDTOTeJI, rrpe,ll.CTaBJieHbi rpacpB'IeCKH H 'iBCJieHHO Ha KapT­

HbiX JIHCTaX B Maci:ura6e 1:200 000 (.[( 0 6 p e B H )J.p., 1987, Heorry6JIBKOBaHHble pe3yJ1bTa­

Tbl), BhiaBJieHhl KOHTyphi ropB30HTaJJbHOH npOeKQHH TeJI HJIH TOJihKO HX KpOBJia, C YK~l3a­
HHeM rny6HH )J.O xapaKTepHbiX TO'IeK. IlpHBe)J.eHbi TaK')I(e HaKJIOHbl 60KOBhiX H BepXHHX CTCH. 

Ilo 3THM rrapaMeTpaM MOTYT 6LITb nOCTpOeHbl Bepnt:KaJibHbie Ce'leHHa KpHDTOTeJI. IlpHJ\·tep 

npeo6pa3oBaHHa pe3yJILTaros no npo<jlHJIIO AE (roro ')l(e KaprHoro nucra) npe,ll.cTasneH 

Ha cpur. 3. 

reonoro-reocpH311'IecKlti1 aHaJIH3 pe3yJibTaTOB H3YlleHH.H MarMaTHlfecKHX 

KpHllTOTeJI TIO CTpyKTypHblM llO)J,pa3)J,eJieHH.HM 

AHaJIH3 H o6o6weHHe pe3yJihTaTOB HCCJie)J.OBaHHa no CTpyKTypHbiM 30HaM H HX DO)J.­

pa3)J.eJieHIUIM, a TaK)I(e B npe,ll.eJiaX TeppHTOpHH BCeii CTpaHbl )J.alOT B03MO)I(HOCTb Bb!aBHTb 

CDeUHcpH'IeCKHe 3aKOHOMepHOCTH H OCHOBHh!e qepTbl DpOCTpaHCTBeHHOfO pacrrpe,ll.eJieHHa 

6onee KPYIIHhiX MarMaTH'Iecxux xpurrroren )J.O rny6HHbi 10-15 km...-BLI)J.eJieHHLie o6beKThi, 

paccMaTpHsaeM'bie KaK no 30HaM, raK H no no)J.30HaM c Jarra)J.a Ha BOCTOK H c cesepa Ba 

lOT, HMelOT CJie)J.ylOlll,He OCHOBHble xapaKTepHCTHKH. 

B 3ana)J.HOM EanKaHe H IlpeA6anKaHhe s ycnosaax CHJihHO pac'IJieHeHHoro penhecpa 

HaMe'leHO BCero 16 MarMaTB'IeCKHX KpHDTOTeJI, npeHMyJlleCTBeHHO no rpaBHTaQHOHHhiM 

aHOMaJIHaM, Ilpeo6na)J.al0lllaa cpopMa TeJI - DJiaCTOBH)J.HaSI; HeKOTOphie B3 HHX HMelOT 

3JIJIHDCOBH)J.Hbre O'lepraHHSI (ra6n. 2). 3a HCKJIIO'IeHBeM H3BeCTHoro xpynHoro MaxpeUicKoro 

KpHnTOTena, OCTaJJbHble 3aJieralOT Ha He6oJiblliOH rny6HHe H HMelOT He60JihUIHe pa3Mepbl. 

rny6HHa AO ueHrpa Maccusa MarMaTH'IecKHX nopoA or 2 AO 2,7 km. EonUiaa 'lac,Tb ren csa­

JaHa IIpOCTpaHCTBeHHO C 06Ha')l(alOII.(HMHCa MaTMaTH'IeCKHMH TeJiaMH. 0HH o6pa3ylOT rpyn­

Dhl C npeHMYJlleCTBeHHOii opHeHTaQHeii 3C3 -BJOB, T. e. C DpOCTHpaHBeM, COBDa)J.alOWHM C 

6anKaHHAHOH opHeHTHposKoif. Ilpeo6na)J.aiOT rena, cocroawue H3 nopoA co cpe,ll.HHM coc­

rasoM (ra6n. 1). 
B Bocro'IHOM EanKaHe H 11peA6aJIKaHbe BbiasneHo 13 MarHHTHhiX H rpasHrauHoHHbiX 

aHoManaH:, KOTOpLre csaJhiBaiOTca c MarMaTH'IeCKHMH xpHrrrorenaMH. Koppenauua Me')I(AY 

MaTHHTHblM IIOJieM H o6Ha)l(alOlll,HMCa MaCCHBaMH MarMaTH'IeCKHX DOpO.ll D03BOJiaeT 6onee 

3cpcpeKTHO Bbl.UeJIRTb HH.UHKal.llfH DOKpblTbiX C TeJI DO)J.06BblMH cpH3R'IeCKHMH CBOHCTBaMH. 

Kouryphr KpHrrTOTeJI BhnauyTLI B o6meM cy63KBaropuaJihHOM Hanpasneuuu pa3JIOMHLIX u 
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:; z,T t.g , 
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h km · 

<I>Hr. 3. BepnlKaJibHbrH paJpe3 no JIHHKH Ao <j>Hr. 2 H JHa'leHHll aHOMaJibHoro rpasHra­
UHOiiHOro ~g H aHOMaJibHOro MarHHTHOrO ~z nonell: 
J - aHOMaJIHll ~g; 2- aHOMaJIHll ~z; 3 - KOHTypbl TeJI C nOBblllleHHbiMH MarHHTHb!MH 
CBOHCTBaMH; 4 - KOHTypb! OTJIH'laiOUIHXCll no nJIOTHOCTH TeJI, npe)lllOJiaraeMbdi COCTaB 
ren no rpynnaM nopoA: 5 - KHCJibie; 6 - cpe,ll!iHe; 7 - oCHOBHbie 



T a 6nHu a I 

PacnpeaeA£Hue .MaZ.Mamu~tecKux KpunmomeA no ~tucAy, ZAy6uHe u Betl{etml eHHOMY cocmaBy 

I 
rny6HHbl, km 8~mecrseHHbiH COCT3B 

2 

3 

4 

5 

6 

7 

8 

9 

CrpyKrypHble 
no.npa3.neneH HH 

3ana.nHbiii Ea .~ Ka H H 
n pe.n6aJJK3W be 

BocrO'IHbiH EanKaH H 
npell63JJ K3 Hbe 

3a lla.1Hoe Cpe.nHeropHe 

UeHr paJJ bHOe Cpellf!e-
rapHe 

Bocro'lnoe CpellHeropHe 

Ca Ka p-CrpaH.nlKa 

KpaHWHllbl 

3ana.nnopo.nonC KHii 6noK 

Bocro<J HOpoAoncKHi-i 
CiJJOK 

T a 611 11 u a ~2 

L[HC;lO I 
I 

I 

16 

17 

8 

24 

63 

4S 

6 

12 

IS 

KpOBIISI 

llO 
I 

cp. 

2,4 0,3 

1.8 0 ,5 

2,0 0,7 

1.7 0,7 

3,2 1,0 

2,S 0,8 

2, 1 o.s 
1,5 0,3 

1,3 0.3 

C/Jop,ua u pa3Atepbl .MaZMamu~tecKux !CpunmomeA 

n nacroo6pa3HaH ljlOpMa 

----

N2 CrpyKrypHble JlJJHH3 Wl1p1lll3 
no.npa3.11e11eHII!I I, km d. km 

'II ICJIO 

.no I cp . .llo I cp. 

--

3 aHa.nnbtli Ea.1-
K3H H npe.n-
6a!IK3Hbe 8 19 9 6 3 

2 Bocro'IHbtii 
6aJJK3 H II npe.J.-
6aJJK3Hbe 6 18 J3 4 3 

3 3ana.ll liOe Cpe.ll-
nerop11e s 26 22 7 s 

4 UeKrpaJtbHOe 
Cpe.IlHeropHe 13 28 20 5 4 

s 8oCTO'IHOe 
Cpe.nnerop11e 34 20 11 7 2.6 

6 CaKap-Crpa !i-
JllK3 23 26 12 6 4,0 

7 K pa lllllHllbi I 30 20 7 6,0 
8 3 ana.llHOpo-

llOfiCKHH 6JIOK 3 10 8 3,5 2,7 
9 BocrO'IHOpo-

JlOfiCKHH 6JJOK 9 22 13 6 2,7 

--

lid 

.3,0 

4,3 

4,2 

s 
4,2 

3,0 
3,3 

2,9 

4,8 

no11owsa 
KH C- cpe.n- OCHOB- ynbrpa-

I 
I cpe.n-

nble HHe Hbie OCHOBHble 
OT .no HSI SI 

0,4 6,0 2,0 4 11 

0,8 8,S 4,1 9 7 

1,5 9,S s.s 7 

1.6 10 S.8 8 12 4 

O,S 16 4,7 s 30 26 2 

0,7 IS S.3 9 18 IS 3 

1,1 8 6,1 5 

1,0 9 5.4 s 4 2 

1,S 9 6,J 3 3 s 4 

3JJJJHfiCOHllH3SI H HenpaBHIIb- I130MeTpH4 ecKall 
H3SI (pOpMa ljlopMa 

1l11HH3 WHp11113 
I. km d, km cpe.nnHll 

'IHCIIO 

.no I cp . .llO I cp . 

1/d 'I ll CliO pa3Mep, 
km 

7 26 13 13 6 2,1 8 

10 12 8 7 4 2,0 4 

2 9 7 3 3 2,2 II 

9 14 10 s 4 2,5 2 s 

24 28 8 II 4 2,0 s 3 

17 23 9 8 3,4 2,S s 9 
s 23 14 13 7 2,0 

8 16 12.S 7 5 2,S 8 

s 17 10 7 4 2,S 6 
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ll>Hr. 4. BapHaUKOHHbie KpKBbie rny6KHbi KPOBJIK (a) H rro,uolllBbi (6) MarMaTK'IeCKHX KPHIITOTen no cTpyKTyp­
HbiM DO,Upil3,UeJJeliHJIM 
1 - 3arra.nHbiH .6arrKaH (3.6) H Ilpe,u6anKaHbe (ll6); 2 - BoCTO'I.Hhdi .Sarrxau (B6); 3- 3ana,uHoe Cpe,uueropHe 
{3C); 4- l.J,euTparrbuoe Cpe,uueropKe (UC); 5- BoCTO'I.HOe Cpe,uueropHe (BC); 6- CaKap-CTpau,ulKa (CC); 
7 - KpallJJ.UI.Libi (K); 8- 3ana,uuopo,uorrCKHif 6noK (3P.6); 9- BocTo'I.Hqpo,uorrcKKil: 6noK (BP.S); 10- MH-
3HilCKWI IIJlHTa (Mll) 

CKJiat~,'laThiX CTPYKTYP paccMaTpRsaeMoi1 TeKTOHR'leCKoi.f JOHhi. BepxH~UI noaepxHOCTh 
TeJI pacnoJiaraeTCH ua rny6HHe tJ.O 1, 8 km, a HIDKHHJI - a rny6HHHOM HuTepaane 
0,8 - 8,5 km , np 3TOM npo6JiatJ,alOT TeJia C HI·DKHCH rpaHHl(CH MC:>Kt!.Y 1,5 H 5 km 
(<l>Hr. 4). flo COCTaBy TCJia pacnpet~,eJieHhl CJie)lylOI.J..(RM o6pa30M: KHCJlhlC - 1, 
cpe.uueKRCJihre 9, ocuoBHhie 7, (Ta6n. 1). B nnaue o6maJI nnomat~.h, 
OrpaHR'ICHHaH KOHTypaMR KpHnTOTCJI, COH3MepHMa C nJIOlUatJ,hlO 06Ha)KeHHhiX 
MarMaTH'ICCKHX TeJI. CKopee BCero paCCMaTpHBaeMhiC KpHllTOo6pa3oBaHHSI OTHO• 
CSITCSI K KaJietJ,OHCKOMY H repUHHCKOMY TeKTOHO-MarMaTH'ICCKRM UHKJiaM, HO B03MO:>KHO, 
'ITO 'laCTh FIX MOJIO:>Ke. 

B 3anat~.HOM Cpet~,ueropHR cymecTaywmaJI reonorH'lecKaH o6cTauoaKa H reoqm3H'leCKHe 
DOJISI onpetl,CJISllOT MarHHTHOe none KaK 6oJiee OT'leTJIHBhiH HH)lUKaTOp npucyTCTBUSI IIOKphl· 
ThiX MarMaTH'ICCKHX TeJI Ha rny6HHe. 3t~.CCh Bhltl,CJICHO 8 6oJiee KpynHhiX KpHIITOTCJI. 0HH 
o6nat~,aiOT npenMymecTaeuuo yt~,nuueuuoii nnacToaoii <t>opMoi1;cy63KBaTopuanhHhi H 6JIH3KH 
K cy63KBaTOpHaJihHOMY HanpaBJieHltlO OCHOBHh!X TCKTOHH'ICCKHX JIHHHH TIOtl,30Hhl. MarMa• 
TH'lecKue KPHIITOTena MoryT 6hiTh CBHJaHhi npeHMymecTaeuuo c MarMaMH, auet~,pHBIUHMHCH 
no paJJIOMaM a noJt~.HeM Meny, Kort~.a 3ana.uuoe Cpet~,ueropue 6hiJIO apeuoli: HHTeHcuaHhiX 
MarMODpO~IBJICHHH. rny6HHa tl,O }IX KpOBJIH- 3,5 km, a tl,O DOtl,OlllBhl - 9,5 km (cpur. 4). 
3t~,ech npeo6nat~,aiOT Tena no pot~, cpet~,uero cocTaaa n JIHlllh OtJ.HO H3 ycTauoaneHHhiX Ten oT­
HOCHTCSI K nopot~,aM OCHOBHOfO COCTaBa (Ta6JT. J). 

B 6on ee KpynuoM no nnomat~.H U,euTpaJThHOM Cpet~,HeropHH HaMe'!eHo 24 MarMaTH'le­
CKHX · KpHnToTeJT, npenMymecTaeHHO no rpaaBraunoHHhiM auoMaJTHHM. PacnoJHaaauue 
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34>4>eKTOB MafMaTH'leCKHX KpHnTOTeJI 3.D.eCb 3aTpy.LJ.HHTeJihHO li3·3a reTeporeHHOCTH <i>YH.D.a­
MeHTa, npHCYTCTBHH MeTaMOp<i>H'leCKHX nopO.D. H ycJIO)I<HeHHOH neTpo<l>H3J-i'leCKOH .D.H<i><i>e­
peHU,HaU,HH. no pe3yJihTaTaM HHTepnpeTaU,HH aROMaJihHOfO rpaBI1TaU,HOHHOf0 TIOJIH BH.ll.HO, 
'iTO npeo6Jia.D.alOT MarMaTH'teCKHe Kpl-tnTOTeJJa nnaCTOB11.ll.HOH cJ:>opMbl, XapaKTepHOH .LJ.JIH 
l1HTPY311H, BHe.D.pHBWHXCH no pa3noMaM (Ta6n. 2). r ny6HHa KpOBJIH TeJI .D.OCTHraeT I ,7 km. 
rny611Ha nO.D.O WBbl HaXO.D. I1TCH B .LJ.I1ana30He OT 1,6 .ll.O 10 km (qmr. 4). B pnax pa3nOMOB 
pacnonara tOTCH MarMaTHTbl co CJIO)I(HOH cpopMoii (Ta6n. 2). no neTporpa<i>H'IecKoMy cocTaay 
npeo6na,natOT cpe.D.HI1e .LJ.O K11CJlblX rwpo,nhr H TOnhKO .D.n» '!eTbrpex 11 3 Ten npe.D.nonaraeTCH 
OCHOBHOH COCTaB (Ta6Jl. 1). 3TH ,naH.Hhle CBH,QeTeJibCTBYlOT, '!TO MarMaHI'IeCKHe KpHnTOTena 
B l..(eHTpan hHOM Cpe.D.Herop1111 no aeLU,eCTBeHHoMy cocTaay aHanorH'IHhie MarMaTH'IeCKHM 
TenaM BepxHeMeJlOBOfO B03pacTa, o6Ha)l(alOLU,HMCH Ha noaepXHOCTH. 

BocTO'IHoe Cpe,nHerop11e xapaKTep113yeTcH npoHBJieHI1eM MHOfO'II1CneHHbiX 11 pa3HO· 
o6pa3Hh!X no cJ:>opMe, aemr'II1He 11 cocTaBy 3<l>cpy3HBHbiX H HHTPY3HBHhJX KpHIITOTen, o6pa3o­
BaBWI1XCH B n03,QHeM Meny. fpaBI1TaU,HOHHhie H MafHI1THh!e aHOMaJIHH 3,/leCb OTJIH'IalOTCH 
JIY'!WeH crpynnHpoBaHHOCTblO 11 npOCTpaHCTBeHHOH KOppeJIHUHeH. ilHTeHCHBHhie aHOMamm 
COOTBeTCTBy lOT paiioHaM 11 JIHHKHM aKT11BHOf0 BHe.D.peH HH MafMhl npeHMyw,eCTBeHHO OC• 

HOBHOfO COCTaBa. <1>H311'!eCKaH pa3HHUa B CBOHCTBaX 6onee OCHOBHb!X llOpO.D. OTHOCHTeJihHO 
BMeLU,alOLU,HX 11X OCa.D.O'!HbiX H MeTaMOpcpH'IeCKI1X nopO.D. C03.D.aer YCJIOBHH ,Qn H 6onee yae­
peHHOfO OT.D.eJieHHH nepBblX . J13 BCeX 63 06beKTOB, HCTOJIKOBaHHblX KaK MarMani'!eCKHe 
Kp11nroTen a, 26 OTHeceHhi K TenaM ocHOBHoro cocraaa " 2 - K ynhrpaocHosHoro, 30 cpe,n­
Hero cocTasa H 5 Kl1cnoro cocTasa (Ta6n. 2). rny6uHa KpoBJIH MarMaTH'IeCKHX KpHnToTeJI He 
npeBhrwaeT 3-3,5 km, HO rny6HHbi 6onee 7,5-km p e,nKH. HaH6onee KpynHoe MarMaTH'IecKoe 
Kp11nToTeno o6Hapy)l(eHo B pai1oHe c. HoaonaHH'!a peso. Pe3yJihTaThi KOJIH'!eCTBeHHOH HH­
repnpeTaU11H noKa3hlBalOr, 'ITO MarMaTH'!eCKI1e KpHnrorena B BocTO'IHOM Cpe.D.HeropHH . 
paCITOJiaralOTCH B WHpOKOM ,QHanaJOHe rny6HH. 

CaKapo-CTpaH.LJ.)I(aHcKaH 30Ha TaK)I(e xapaKTep•nyerc» HHTeHCHBHhiM pa3BHTHeM Mar­
MaTH'leCKHX KpHOTOTeJI. 0HI1 CBSI3biBaiOTCH npeHMyLU,eCTBeHHO C TI03.LJ.HeaJibllHHCKOH CKJia.D.· 
'!aTOCThlO. Bhl,neneHo 45 KpHnToTen no aHoManHSIM rpaBHTaUHOHHoro H MarHHTHoro noAA. 
BapHaUHH r ny6HH pa3MeLU,eHJU! Ten 3,necb 6onee w11pOKHe. Kposn» pacnonaraeTCH Ha rny-
611He ,QO 2,5 km , llpH 3TOM B 60JihWHHCTBe cny'laeB OHa ,QOXO.!J.I1T ,QO rny6HH 0,8 km. no­
,QOWBa Jie)I(HT npeHMyLU,eCTBeHHO B HHTepBane r ny611H OT 2,5 ,QO 10 km. npeo6na,nalOLU,aH 
cpopMa Ten nnacTOBH,QHaH c OTHOCHTenhHO KPYThiMH yrnaMI1 na,neHHSI . ToJihKO 5 H3 ren HMelOT 
cpopMy, 6ni13KYlO K H30MeTpH'!eCKOH (Ta6n. 2). neTpOrpacpi'PleCKI1ll COCTaB MarMaTH'feCKHX 
KpHnTOTen-OCHOBHOH H cpe,llHI1H (Ta6JI. 1). 

B KpaHw,H,nHoi1 cTpyKTypHoi:f 30He BhiD.eneHo Bcero 6 MarMaTI1'!eCKHX KpHnToren. 
Mx nnow,a.D.Hoe pacnpe,nencHI1e, o ,nHaKo, npeBhiWaeT rrnow,a,nb o6Ha)!<eHI1ii MarMaTH'IeCKHX 
rropo,n Ha ,nHeBHOH rrosepxHOCTH. Tena HMelOT npeHMyLU,ecTBeHHO HenpaBI1Ji hHYlO JJIJIHnco­
BH.LlHYlO cpOpM y, H ni1Wh O,QHO 113 H11X o6na.D.aeT cpOpMOH, 6nH3KOH K n naCTOBH.D.HOi1: ('ra6JI. 2). 
KpoBAA MarMani-'IeCKI1X Kp11nroTen pacnonaraeTCSI Ha rny6HHe .D.O 2 km. no,nowaa Jie)I(HT 
B cpaBHI1TeJihHO Y3KOM HHTepaane rny6HH 6-8 km. no neTporpacjJI1'!eCKOMY cocTaay 5 
H3 TeJI OTHOCHTCSI K rpynne cpe,nHeKHCnbiX nopo,n H J - K KHCnb!M (ra6n. J) . C yqe­
TOM B03pacTa o6Ha)l(alOW,I1XCH Ha noaepxHOCTH MarMaTII '!eCKI1X nopo,n uccne,nyeMhre 
06beKTbl MOfYT 6b!Th OTHeCeHbl K npo,nyKTaM oporeHH'!eCKOi1: ,QeHTenhHOCTH KaJie.D.OHOCKOfO­
anhTIHHCKOfO U,HKJia . 

B 3ana,nHopo,noncKoM Mera6noKe B ycnoBHHX noaceMeCTHoro pacnpocTpaHeHWl Mar­
MaTI1'!eCKHX J;I MeTaMOpcpW'IeCKHX nopo,n, a TaK)I(e npo,nyKTOB TI03,QHeaJibllWikKOfO CTpyKTyp­
HOfO KOMnneKca BbiD.eneHI1e MafMaTH'!eCKI1X KpWnTOTeJI 3aTpy.D.HeHO. 3,nech HaMe'!eHO Bcero 
12 06beKTOB, 113 KOTOpblX 9 6oJiee ysepeHHO. r ny6HHa KpOBnH ,QO I ,5 km, a IlO,QOWBhl OT 
1 ,no 9 km (Ta6n. 1). noJIOBI1Ha Ten HMelOT y,nmrneHHYlO <t>opMy C Op11eHTHpOBKOH ,QJIHHHOH 
OCH B.D.OJih JIHHeHHh!X CTpyKTyp. B .D.pyroH. OOJIOBHHe npeo6Jia.LJ.alOT rena CnO)I(HOH <t>opMbl 
(Ta6n. 2). B cocTaBe Ten npeo6na,nalOT K11Cnhre 11 cpe,nHHe pa3HOBHD.HOCTH (Ta6JI. 1). 

B BocTO'IHopo,noncKoM Mera6noKe ycno s11S1 11ccne,noaaH11S1 MarMaTw'l ecKI1X KpHnTo'ren 
.JIO'ITH aHaJIOfH'IH.bl Ta KOBblM B 3ana,QHOpO,llOTICKOM 6 JIOKe. 3 .D.eCb npe06Jia,QalOT BhiXOD_hl 
ayn KamPieCKHX nopo,n c pa3Hoo6pa3Hhi M neTporpacpH'recKHM cocTaBoM H cpH3B'!eCKHMH caoJ;i-
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CTBaMR, 'ITO ycJIO:lKID!eT xapaKTep aBOMaJibHbiX rpaBRTaUHOHHbiX H MafBHTHbiX llOJICH. 
TianeoreHOBb!H MarMaTH3M, pa3BHT JIOKaJibHO, H npH rny6oKOM 3aJieraHHH TeJI 3QlQleKTbi 
auoManbHoro nonll TPY.LI.HO pa3JIH'IHMbi. B 3TOH 'lacTH Po.LI.oncKoro MaccHsa Bbi.LI.eneuo 15 
MarMaTH'IeCKHX KpHllTOTen, fJiaBHblM o6pa30M DO rpaBHTaUHOHHblM aHOManHliM, H3 KO­
TOpblX I 0 c 6onee Bb!COKOH CTeneHbiO ysepeHHOCTH. r ny6uua Kposnu He npeBhiWaeT I ,3 km, 
a no,LI,owsa pacnono:lKeHa ua rny611uax OT I ,5 .LI.O 9 km (Ta6n. I) . Tipeo6na.LI.aiOT Ten a y.LI.nH ­
ueuuoii Q>opMbi (Ta6n. I). MarMaTM'Iecxue xpunroTena BhiniHYThi B.LI.On h .LI.BYX ocHOBHhiX 
rpynn pa3nOMOB: ClO H CCB - 10103 npocrupaHMll. no nerporpaQ>M'!eCKOMY COCTasy 
9 CJIO)I(eHhl OCHOBHblMH H YJibTpaOCHOBHblMH, 3 - KHCJlhiMH H 3- cpe,LI,HHMH nopo,LI,aM~ 

(Ta6n. 1). 

0606lll.eHHbie xapaKTep11.CTl1Kl1 npocTpaHCTBeHHOfO 

pacnpe,neJieHl1SI. 11. MOpQlOJIOfW:IeCKHe OC06CHHOCT11. 

Bbi,neJieHHb!X MarMaT11.\feCKl1X Kpl1llTOTeJl 

PeJynTaThi uHTepnperauMu noJBOnliiOT nony'IMTh o6o6UleHHbie xapaKTepucTHKM napaMe­
TPOB MarMaTH'IeCKHX KpunroTen ua TeppuropHH H P l>onrapuu 11 HaMeTHTb HeKoTophie 
Ba)I(Hhle TeH,LI,eHUHM B MX npocrpaHCTBeHHOM pacnpe,LI,eJJeHH M, MOpQlOnOfM'IeCKMX OC06eH­
HOCTliX H BellleCTB,eHHOM COCTaBe (Ta6JI. J, 2; QlMf. 4, 7). 

llpOCTpaHCTBeHHOe pacnpe,LI,eJieHHe MarMaTH'ICCKHX KpHDTOTeJI B nnaHe MO.>KHO OllH­
caTh HX nnoTHOCTbiO MJJH qucnoM B cTpyxrypHhlX no,LI,pa3,LI,eneHHHX (ra6n. I, Q>ur. 5). Max­
CHMaJihHall nnoTHOCTb ycTauosneHa B BocTO'IHOM Cpe)lHeropuH 11 Caxap-CTpaH.LI.)I(e, a 
MHHHManhHa}!- B KpaHUlH,LI,aX. llpH npOCJJ(!)I(HBaHHM MarMaTH'IeCKHX KpHIITOTen C 3aiia,LI,a 
Ha BOCTOK HX 'IHCJIO pacTeT, npu 3TOM OKOnO 70% Ten paCIIOnO)I(CHO B npe,LI,enax IO)I(HOH 
'laCTH BOCTO'IH06onrapCKOfO Mera6noKa (Q>ur. 5) . )J;se TpeTH 06UlefO 'IHCna MarMaTH'IeCKHX 
xpunToTen npuypoqeuo K Cpe.LI.Heropcxoii crpyKTypuoii 3oHe. TioBhiWeHHoii nnoTHOCThiO 
KpHDTOTeJJ OTJIH'IaiOTCll 30Hhl MarMaTH'ICCKOH aKTHBIHaUHH II03,LI,HeMenOBOfO B03pa<;Ta H 
paHHeaJJhllHHCKOfO TCKTOHH'IeCKOfO UMKJla. 

Pacnpe.LI.eJieHHe MarMaTH'IeCKHX xpunToTen no rny6HuaM onucauo HHTepsanaMH rny-
6uu, cpe,LI,HHMH 3Ha'leHHHMH rny6HH H HX ueHTpOB, KpOBJIH H llO,LI,OWBbl. Ycpe,LI,HeHHble TIO­
JCa3aTeml BbiweyKa3aHHhiX napaMeTpos noKa3aHhi rpaQ>HqeCKH s uanpasn euuu c Jana,LI,a ua 
BOCTOK 11 c cesepa ua 10r ua Q>11r. 6a H 66 . r ny611ua KpoBn H )!Jill npeo6na.LI.aiOIUero '111CJia Ten 
KOJie6JJeTC}! OT nepBhiX COTeH rn ,LI,O J ,2 krn. r ny6HHa DO,LI,OWBbi MarMaTH'ICCKHX KpHTITOTeJJ 

. BaphHpyeT B WHpOKOM 11HTepBaJJe. C 3aDa)la Ha BOCTOK MaKCHManbHhie rny6HHhl DO,LI,OWBhl 
ysenH'IHBaiOTCll c 7 .LI.O 14-15 km. Tp11 qeTsepTH H3 o6Ulero qucna MarMaTuqecKHX Kpun­
ToTen XapaKTepiBYIOTCll rny6RBOH UO,LI,OWBhl ,LI,O 4 krn B 3ana,LI,HOM Mera6JIOKe, ,LI,O 9 krn -
B l.(eHTpanhHOM Mera6noKe, H .LI.O 7 km - B BocTO'IHo6onrapcKoM Mera6noKe. MaxcuManh­
HaH rny6uua uo.LI.OWBhi KpHnToTen npuypoqeua K Cpe,LI,HeropcKoii CTpyKTypuow Joue u 
OC06eHHO K ee BOCTO'IHOH 'laCTH, f,LI,e KOpHH OT,LI,eJlhHhiX Ten pacnOJJO)I(CHhi Ha rny6HHe ,LI,O 
16 km. B BocTO'IHOM l>anKaHe HX r ny6Hua .LI.OCTHraeT 8 krn , a .LI.n}! CaKap-CrpaH.LI.)I(bi 15 km 
,LI,Jl}! TeppuTopuu sceii cTpaHhi (6e3 Mu3Hi1cxow n n uTbi) xposn}! OT.LI.enhHhiX MarMaTH'IeCKHX 
KpHDTOTeJJ HMeeT Cpe,LI,HIOIO rny6HHY 0,7 krn , llO,LI,OWBa- 4, a UCHTp Mace- 2,8 krn. 

Ba:lKuow xapaKTepucTHKow MarMaruqecxux xpunToTen }!BnlleTcll HX Q>opMa. PeJyn h­
TaThi HCCne,LI,oBaHHH TIOKa3biBaiOT, 'ITO B 6onWHHCTBe cnyqaeB 06beKThl xapaKTep113YIOTC}! 
qeTKO Bhrpa)I(CHHOH BhlT}!HYTOCTbiO HX npOeKUIHf B nnaHe. llonOBHH)' 113 HMX MO)I(HO OTHe­
CTH K nnaCT006pa3HhiM TenaM C COOTHOWeHHCM TipO,LI,OnbHOfO K nonepe'IHOMy pa3Mepy 60J1h­
l1Je 3 (Ta6n. I , Q>ur. 8). OHM npeo6na,LI,aiOT B 30Hax Cpe,LI,HeropHH u l>anKaHa . 11x npo}!BneHH}! 
CBH3aHhi C pa3nOMHhiMM CTpyKTypaMH, KOHTpOnHpyiOIUHMH npOHHKHOBeHHC MafMhl. Co­
llOCTaBJICHHe OpMCHTHpOBKH MarMaTH'IeCKHX KplfliTOTeJI C pa3JJOMHOM CeTbiO B CTpaHe (QlHf. 7) 
UO,LI,TBep:lK,LI,aeT 3Ty CBH3h. llnaCT006pa3Hhie Tena HMeiOT pa3HblC yrnhi Tia,LI,eHMll , npH 3TOM 
npeo6na,LI,aiOT cy6sepTHKaJihHO 11 cy6ropM30HTaJihHO JaneraiOUlHe Tena. BTopast rpynna 
xpunToTen HMeeT 3JinMnco sH.LI.HyiO H 6onee cno)I(H y w Q>opMy. CooTHoweHHe npo.LI.OJihHOro 
K DOTiepe'IHOMY pa3Mepy HMCeT He6on bWHe 3Ha'leHHll (Ta6n. 2, QlHf. 8). 3TH rena BCTpe­
'iaiOTC}! B paiiouax co cJIO)I(HhiM cTpoeuueM, B yJnax pa3nOMHoii ceTH u •IaUI,e scero B MecTax 
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<l>Kr . 5. Pacnpe.ueneHKe MarMaTIAeCKKX KpKOTOTeJI D nnaHe no 'IKCJIY K COCTany 
a) c Jana.ua Ha BOCTOK: I - 3ana.uHo6onrapcKKit Mera6noK; 11 - CpeD.He6onrapcKHif Mera6noK; ill -

BocTO'IHo6onrapcKID1 Mera6noK; 6) c cenepa Ha 10r: I - flpe.u6anxau~>e, 3ana.uubi.li u Bocro'!Hbi.li I>anxau, 
Jl - Cpe.uHeropcK<Ui H CaKap-CrpaHD.lKeHCK<UI CTPYKTYPHall Joua, III - Kpali!UJ{D.bl K Po.uonCKHH 6noK; 1 -
OCHOBHbJe H ynbTpaOCHOBHbJC MaCCHDbl; 2- CpeAHHe nO COCTaBy MaccKBbl ; 3- KKcnble MaccHDbl 

<l>Kr. 6. rny6HHHOe pacnpeAeJICHHe MarMeHHbiX KpKnTOTeJI 
a) c Jana.ua ua nocTOK no Mera6noKaM: 1 - 3ana.uuo6onrapcKKA; II - CpeAue6onrapcKJ.t:H; Ill - Bocro'!­

uo6onrapcKKA ; 6) c cenepa ua 10r no crpyKTypHbiM no.upaJAeJICHiiliM : I - Ope.11.6anxau~>e, 3anaAHbLii H Boc-. 
TO'!Hblii. oanKaH; II - Cpe,!I,HeropcKall H CaKap-<;rpaH,llll(aHCK<UI crpynypHall JOHa; m - KpaHWHAbl H Po­
.ll.OllCKKH 6noK: I - .llHanaJOH my6KH .11.0 KponJill; 2 - ,!IHanaJOH rny6KH .uo noAoBwhl; 3- .!IHanaJOH nry6KH 
.11.0 llOAOWBbl, B KOTOpoM HaxO.ll.liTCll 3 /4 li3 ncex TCJI 
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c:l>Hr. 7. PoJbi-D.HarpaMMbi npo,!I,OJibHOA opKeHTaUKK MarMaTK'IeCKHX KpHTTToren no crpyKTYPHbiM noApaJAc> 
neHHliM D.Jill TeppKTOpuK HP l>onrapuu K 10ry OT Ma:nrlicKOi:f nJIHTbl 
QH<!>poBbJe H 6yKseHilble 060JHa'!CHHll TaKKe lKC, KaK Ha <!>Hr. 4; /0 - 0606WeHMll pOJa•,!l,liarpaMMa D.Jill nceA 
BCcJleAOBaHROH TeppHTOpKH; 11 - pOJa-,!I,Harpa.MMa pa:JJJOMHbiX crpyKTyp B BOCTO'iHOA 'laCTH oaJIKaHCKOro 
DC?JIYocrpona no 6 o H" en y (1971) 
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paJBHTHll synKaHonnyToHH'IeCKBX cTpyKTyp. HeJHa'I~ITeJihHaSI 'laCTh (8 % H3 o6lll,ero 'IHCJia) 

KpHTITOTeJI HMeeT DpH6JIH3HTeJihHO H30MeTpH'IeCKylO 4JopMy. 0TMe'leHHhle MOp4JoJIOfH'Ie­

CKHe oco6eHHOCTH KpHDTOTeJI D03BOJilllOT C)leJiaTb BhiBO)l, 'ITO OHH npeHMylll,eCTBeHHO pa3-

JI OMHOfO TUna. 

PaJMephi MarMaTH'IeCKHX KpHnToTeJI, BhiSIBJieHHhie no aHOMaJihHhiM rpaBHTaUHOHHhiM 

If MafHHTHhiM nOJISIM, BapbHpyiOT B npe)leJiaX 2-30 km )lJ111Hhl If 1-16 km WHpHHbl (Ta6JI 2). 
Hau6oJihWHMH pa3MepaMH OTJIH'IaiOT CSI Tena B l.{eHTpaJihHOM . 11 3 a na)lHOM Cpe)lHeropuH 

H Kpaow,H)lax. MeHhWHM 11 pa3M epaMH, HO 6on hwdi M HOrO'IHcJieHHOCThlO xapaKTepu­

JyiOTCSI Tena s BocTO'IHOM CpeD.HeropHH 11 Caxa p-CTpaH)l)l(e. B PoD.OIICKOM M accuse u Ean­

KaHe pa3Mepbl TeJia He npeBhiWalOT 13 Km. flJIOTHOCTh pacnpeD.eJieHHSI M arM aHt'leCKHX 

KpHnToTeJI MaKCHM aJihHa JlJISI BocTO'IHOro CpeD.HeropHS!, MeHhWaSI D.JI SI CaKap-CTpaHJl)l(hi 

If MHHHMa.JlbHa )lJISI l.{eHTpallbHOfO CpeD.HeropHSI. )J;JI SI OCTaJihHhlX CTpy KTypHb!X no)lpa3)le· 

nen8H 3TOT noKaJaTeJih B 2-3 paJa M eHhwe. B 3anaD.HhiX PoD.on ax 11 3ana.D.HOM o anKaHe 

HH3Kag DJIOTHOCTb pacnpeD.eJI CHHSI KpHnTOTeJI KOMneHCHpy eTCSI npucy TCTBHeM Kpy nHhiX 

MarMaTH'IeCKtiX MaCCHBOB C BblXOD.aMH Ha .li.HCBHYIO nOBepXHOCTb. ,ll.mr 60Ji bWHX y 'laCTKOB 

BocTO'IHhiX Po)lon, KpaHW.HD. H Orpa)I(D.eHa wHpoKoe IIpoSIBJleHHe penwHaJlbHoro MeTa 

MOp4JH3Ma H JIOXaJi hHhiH xapaK Tep pacnpe)leJieHHH npo)lyKTOB aJihlUIHCK OfO MarMaHBMa 

C03)lalOT HJIJ1 l03Hl0 OT HOCHTeJi bHO M eHbWero 06b eMa HHTPYJHBHhiX o6pa30Ba H11H. 

)J;Jl SI xapaKTepH3HpOBaHHSI M arM a TH'IeCKHX KpHnTOTeJI Ba)I(HOe 3Ha 'leHHe 11 M elOT nony­

'leHHhle pe3yJihTaThl 06 HX BelUeCTBeHHOM COCTaBe. OueHKa noKa3biBaeT, 'IT(j 6on ee IIOJIO­

BI:I.Hhl H3 HHX 11MelOT cpeD.HHij COCTaB (Ta6JI . I) . K rpynn e KHC;l blX OTHeCeHbl 17 % TeJI , K OCHOB­

HblM - 30% H K y nhTpaocHoBHhiM - 8% (4J11r. 8). Bo3MO)I(HO, 'ITO npoueHT MarMaTH'Ie­

CKHX KpHnTOTeJI KHCJJOfO COCTaBa 3a HI1)1(CH H3-3a 6on ee CJ1a6or o HX npOSIBJICHHSI B M afHHT­

HQM none. 

0 THOCHTeJibHaSI D.OJISI cpe.D.HHX no COCTaBy MarMaHI'ICCKHX KpHnTOTCJI B CTpyKTypHbiX 

noD.pa3D.eJieHHSIX no'ITH OD.HHaKoBa. Eonee JaMeTHO IIpeo6naD.aHI1e KpHnToTeJI B 3ana)lH0-

6onrapCKOM Mera6JlOKe 11 oaJIKaHCKOH 30He. Komt'leCTBOM 11 pa3MepaMH KpHnTOTeJI cpe)l­

Hero cocTasa Bhi.li.CJISIIOTCSI r n aBHbl M o6pa3 o M BocTO'IHo6onrapcKHH M era6noK, Cpe)lHero­

pue H Caxap-CTpaH)l)l(a (4Jur. 5). 
XapaKTepHOH 'ICpTOH pacnpe)leJICHHSI OCHOBHbiX no COCTaBy MarMaTH'IeCKHX KpHnTO­

TeJI liBJISieTcSI yseJIH'leHHe HX 'lHCJia c J ana)la Ha socToK. B BocTO'IHo6on rapcKoM Mera6n oKe 

'IHCJIO HX B 7 pa3 60JihWC, 'leM B .li.BYX OCTaJihHbiX 6JIOKaX, BM eCTe B3SIThiX . flp11 3TOM HaH-

60JibWHH BKJia)l )lJI SI ycTaHOBJI CHHSI 

68 

lllHr. 8. CooraolllCHIDI MCJKJlY '!HcnoM Mar MaTH'ICCKHx 
KpmJToren no cocrasy (a) H no ljlopMe (6) JlJi ll sceA reppKTo­
pRH HP I>onrapHHK 10r y or M H3HiicKoA niiHTbl 

3T OM TeH)leHUHH 11 M eeT Cpe.D.Herop· 

CKaSI CTpyKTypHaSI 30Ha (4J11r. 5). 
0TMe'!eHHhie OC06eHHOCT I1 pac­

npe)leJieHHSI MarMaTI1'1eCK11X Kp11n· 

TOTeJI no BelUCCTBeHHOM Y COCTa­

By KOppem tpy iOT C HeKOTOpb!M H 

x a paKTepHCTHKaMH r ny611HHOf0 

CTpOeHHSI 11CCJie)lyeMOf0 perHOH a 

CTpaHhi, a TaK)I(e ~ npe)I(D.e scero, 

C1T OJilU11HOH 3C M HOH KOpbl. MO)I(HO 

y T sep)I(JlaTb , 'I TO s perHOH aJi hHOM 

nJiaHe a6COJIIOTHhlH o6beM 11 OTHO-

CHTeJi bHaSI )lOJISI OCHOBHblX IIO COC· 

Tasy MarM aTH'IeCKHX Kp11IITOTCJI 

HaXO)lSITCSI B o6pa THO nponOpUHO· 

HaJl hHOM 3a BHCH M OCTJ1 OT T OJl lUH­

Hhl 3eM HOH KOpl!l . )J;JI S! KHCJlbiX TIO­

po)l 3Ta CBSI3h npnMo nponopuHo­

HaJlbHa. CooTHoweHHe ocHOBHhiX 

H KHCJihiX nopo.D. paBHO I : 2 JlJI SI 

KpaHUJ.HJl, 3ana)lHhJX Po)lon , 3a-



na,n:Horo 11: UeHTpaJihHoro Cpe,n:Heropiur, BMeCTe B3liThiX, npu TOJillUiHe 3eMRoi1 KOphi 

OT 40 .uo 50 km en: 0 6 p e B, lll y K H H, 1974). 3To COOTHOWeHHe ,UJISI BocTO'IRbiX Po.uorr 

H BocTO'lHoro Cpe.uHeropHH, BKJII<>'IaH CaKap-CTpaH.Jl)KY, paBHSieTCll 3: t npu Tonll.(HRe 3eM­

Hoi1 KOpbt OT 30 .UO 40 km. 
DoJJy'leHHhle KOJIH'!eCTBeHHhle xapaKTepHCTHKH pacnpe.ueJJeHHll 1i COCTaBa MarMaHI'Ie­

CKHX KpHIITOTeJJ llO.UT Bep'lK.Ual{)T npe,UIIOJIO'lKeHH:e, "'TO 3eMHaSI Kopa bOJJrapHH aKTRBHO ne­

pepa6oTa Ha MarMaTH'leCKOH .ue»TeJJhHOCTh}{). HHTeHCHBHOCTh H xapaKTep Hachill!eHHll Mar­

MOH a BocTO'lHOM Cpe.uHeropuHH H C a Ka p-CTpaH.u'lKe CBH.UeTeJlbCTBY}{)T o MacwTa6ax :noro 

npouecca, B pe3yJihTa Te qero aepxHHe CJJOH 3eMHoi1 KOphi cHJJhHO , 6a3H«flHuHpoBaHhi". Ha­

JIH'IHeM pa3JJ H'IHhiX no pa3MepaM H rny6HHe 3aneraHHll MarMaTH'IeCKHX I<pHIITOTeJI BepxHe­

MeJIOBOfO B03paCTa B 3TOH 30He 06bliCRliWTCll 3Ha'!HTeJibHhle H3MeHeHHll ee COCTaBa. B 

ll03.UHeaJi bTIHHCKO M TeKTOHH'!eCKOM UHKJle HHTeHCaBHO 6bJJi a nepepa6oTaHa 3eMHall KOpa B 

PO.UOIICKOW 06JlaCTI1, B OCHOBHOM BO BpeMll IIaJJeOreHOBOW TeKTOHO-MarMaTH'IeCKOif aKTR­
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