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BBE)J.EHHE 

feOJIOfHSI - 3TO nayxa 0 CTpOeHHH 3eMJlH, ee npOHCXO)K,D.eHHH 

H pa3BHTHH. OHa 06'be,D.HHHeT MHHepaJIOrHIO, xpacraanorparpato, 
nerporparpmo. naJleOHTOJIOrHIO, reOTeKToHHKy, reoXHMHIO, reoao

rHIO nOJIe3HbIX HCKonaeMbIX H ,D.pyrHe )J.HCUHnJlHHbI reOJlOrHtIeCKOrO 

UHKJIa. ITPH H3ytIeHHH reOJlOrHtIeCKHX np06J1eM npHBJleKalOTCSI TaK)Ke 

,D.aHHbIe reoepH3HKH, epH3HKH, XHMHH, aCTpOHOMHH, reO,D.e3HH, 6HOJlO

rHH, epH3HtIeCKOH reorparpaa H )J.p. .' 
Ilepaue nOHSlTHSI reOJIOrHH B03HHKJlH B rJly6oKoH )J.peBHOCTH. 

TaK, nO)J.6HpaTb 60Jlee rsepnae MHHepaJibI H noponu )J.JlSI KaMeHHbIX 

OPY,D.HH Tpy,D.a JIIO,D.H yMeJIH B paHHeM naJleOJlHTe. O)J.HaKO nepBaSl 

CHCTeMaTH3aUHSI HaytIHbIX 3HaHHH B 06J1aCTH reOJlOrHH 6bIJIa 

C,D.eJIaHa JIHIIIb K XVIII B. • 
OCHOBonOJlO)KHHKOM reOJlOrHtIeCKHX o606rn.eHHH B POCCHH SlB-

JISleTCSI BeJIHKHH pyccKHH ytIeHbIH M. B. JIOMOHOCOB (1711-1765). 
B P aoorax «Ilepsoe OCHOBaHHe MeTaJlJlyprHH HJIH PY)J.HbIX )J.eJI» 

(1742 r.), «CJIOBO 0 p0)K,D.eHHSlx MeTaJIJlOB OT TpSlceHHH 3eMJlH» 

(1757 r.) H «0 CJIOSIX 3eMHbIX» (1763 r.) OH BbI,D.BHHYJl reHHaJlbHbIe 

H)J.eH O.epOpMHpoBaHHH pensepa 3eMJlH, )J.aJl npasansaoe 06'bHCHeHHe 

npOHCXO)K)J.eHHIO oca)J.OtIHbIX nopon, paCCtIHTaJI MOrn.HOCTb 3eMHoH 

KOpbI, CepOpMyJIHpOBaJI npaauan aKTyaJlH3Ma - HbIHe O,D.HOro H3 

OCHOBHbIX MeTO)J.OB HCTOpHtIeCKOH reOJIOrHH. M. B. JIOMOHOCOBy 

npHHa,D.JIe)KHT senymaa POJIb H B opraHH3aUHH reOJlOrHtIeCKOrO o6pa

30BaHHSI B POCCHH. 
BOJIbIIIoe 3HatIeHHe )J.JlSI opraHH3aUHH reOJIOrHtIeCKHX HCCJIe,D.OBa-

HItH HMeJIO C03)J.aHHe MOCKoBcKoro oriutecrsa HCnbITaTeJIeH npHpo)J.bI 

(1805 r.), MHHepaJIOrHtIeCKOrO oomecraa B Ilereptiypre (1817 r.), 

Pyccxoro reorpacaxecxoro orunecraa (1845 r.), Oomecrna JII06HTe

JIeH eCTeCTB03HaHHSI, aHTpOnOJIOrHH H sraorparpaa npa MOCKOBCKOM 

ynuaepcarere (1863 r.), a TaK)Ke feoJIOrHtIeCKOrO KOMHTeTa (1882 r.), 
KOTOpblH HatIaJI paroruno reOJIOrHtIeCKOH C'beMKe repparopna Poe
CHH H coctaBJIeHHIO reOJIOrHtIeCKHX xapr. 

3HatIHTeJ1bHbIH BKJIa)J. B pa3BHTHe reOJlOrHtIeCKHX aayx BHeCJlH 

BH)J.HeHIIIHe pyccxae H COBeTCKHe yxeasre A. IT. KapnHHcKHH, 

B, M. Ceseprua, 11. B. MylliKeToB, B. A. Otipyxea, E. C. c:I>e)J.opoB, 

A. IT. ITaBJIOB, B. 11. BepHa)J.cKHH, A. E. c:I>epcMaH, A. n. Apxaa
reJIbCKHH, 11. M. fy6KHH, H. C. IIIaTcKHH, ,n. B. HaJlHBKHH H xaorae 
)J.pyrHe. 

B. M. Cesepraa (1765-1826) erne B XVIII B. nepaax crpopsry-
JIHpOBaJI OCHOBbI MHHepaJIOrHH KaK HayKH H COCTaBHJI )J.ByXTOMHbIH 

CJIOBapb MHHepaJIOB. 
A. IT. KapnHHcKHH (1847-1936) H3BeCTeH BbI)J.alOrn.HMHcSI patio

TaMH B 06JIaCTH TeKTOHHKH, naJIeOHTOJIOrHH, reOJlOrHH, nerporparpaa, 

naneoreorparpaa. EMy npHHa)J.JIe)KHT H)l,ea 0 POJIH KOJle6aTeJlbHbIX 
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,o:BH}I{eHHH 3eMHOH KOpbI B H3MeHeHHH JIHI(a 3eMJIH. B reseaae 20 JIer 
OH 6bIJI npeaaaenroa AH CCCP. 

C HMeHeM 11. B. MylliKeTOBa (1850-1902) CBH3aHO HCCJIe,o:oBaHHe 
Cpenaea A3HH, a C.HMeHeM B. A. Oopyxeaa (1863-1956) - H3YlJe
HHe UeHTpaJIbHOH A3HH H BOCTOlJHOH CH6HpH. 3TH HCCJIe,o:OBaHHH 
cymecrseaao 060raTHJIH reOJIOrHlJeCKYIO nayxy, nOJIO}l{HJIH HalJaJIO 
OCBoeHHIO npnpozaux 60raTCTB 3THX paaoaos. . 

3HalJHTeJIbHoe MeCTO B reOXHMHH, MHHepaJlOrHH H KpHCTaJIJIOrpa
4>HH 3aHHMalOT paoorsr E. C. <l»e,o:opoBa-(1853-1919) Hero YlJeHHKa 
A.	 E. <l»epcMaHa (1883-1945). 

Cosnareas reOXHMHlJeCKOH HayKH B. 11. Bepaaacxna (1863
1945) MHoro BHHMaHHH y,o:eJIHJI CHCTeMaTH3aUHH MHHepaJIOB, XHMHH 
3eMHOH KOPbI H ,o:pyrHM np06JIeMaM. 

A. IT. ITaBJIOB (1854-1929) nepBbIM npHMeHHJI reHeTHlJeCKHe 
npHHUHnbI B H3YlJeHHH CTpaTHrpa4>HH H naJIeOHTOJIOrHH, aaec xaoro 
nosoro B nOHHMaHHe TeKTOHHlJeCKHX nponeccos H T. ,0:..' 

Orpoxaeauree 3HalJeHHe ,o:JUI pa3BHTHH reOJIOrHlJeCKOH HayKH 
B HallieH crpaae HMeJIH pa60TbI 11. M. ry6KHHa (1871-1939). C ero 
HMeHeM CBH3aHO OTKpbITHe KypCKOH MarHHTHOH aHOMaJIHH. Oc06ylO 
ueHHOCTb npe,o:CTaBJIHIOT paoorsr 11. M. ry6KHHa no reOJIOrHH Helf>TH 
H raaa. Onapaacs aa HaylJHO 060CHOBaHHbIH aHaJIH3, OH nan OUeHKy 
nepcnexraa Helf>Tera30HOCHOCTH paHOHOB YpaJIO-IToBOJI}I{bH H 3a
na,o:Ho-CH6HpCKOH HH3MeHHOCTH. 

B He4>THHoH H ra30BOH npOMbIllIJIeHHOCTH 60JIbllIYlO POJIb CbIrpaJIH 
HCCJIe,o:OBaHHH B 06JIaCTH no,o:3eMHOH rH,o:po,o:HHaMHKH, OCHOBOnOJIO}l{
'HHKOM KOTOPOH HBJIHeTCH JI. C. JIeH6eH30H. 

Pa3BHTHe H,o:eH 11. M. ry6KHHa H JI. C. JIeH6eH30Ha B sonpocax 
H3YlJeHHH reOJIOrHlJecKoro CTpoeHHH aenp, oueaxa nepcnexras 
HX Helf>Tera30HOCHOCTH H HCCJIe,o:OBaHHH nponeccos, nporexaiounrx 
npa paspaootxe Helf>THHbIXH ra30BbIX MeCTOpO}l{,o:eHHH, nOJIylJHJIO 
orpasceaae B rpynax COBeTCKHX yneasrx M. A. A6paMOBHlJa, A. A. Ba
KHpOBa, B. B.BHJIH6HHa, 10. IT. BopHCOBa, 11. O. Bpona, M.H. Ba
peHUOBa, B. r. BaCHJIbeBa, H. B. BaCCOeBHlJa, B. H. Zlaxaosa, 
B. A. LI:OJIHUKOrO, H. C. Eporpeeaa, M. A.lI<.u,aHoBa, M. M. I1BaHoBoH, 
A. IT. KpbIJIOBa, B. B. JIan¥Ka, H. T. JIHH,o:Tpona, M. 11. MaKCH
MOBa, M. <1». MHplJHHKa, C. A. Opyaaceaa, JI.I1. POBHHHa, B. B. Ce
MeHOBHlJa, <1». A. Tpe6HHa, H. 10. YcneHCKOH, B. E. XaHHa, 
3. M. XaJIHMOBa, 11. A. lJapHoro, K. P. lJenHKoBa,' B. H. rHeJIKa
lJeBa H ,o:p. 

CoBpeMeHHaH reOJIOrHlJeCKaH HayKa HBJIHeTCH TeOpeTHlJeCKOH 
OCHOBOH -nOHCKOB, paasenxn H pa3pa6OTKH scex BH,o:OB nOJIe3HbIX 
HCKonaeMbIX, B TOM lJHCJIe H$H H rasa. 

PA3.LJ.EJI I 

06lUAn rEOJlOrHn 

rnABA I 

3EMnR H BCEnEHHAR 

§ t. COJIHeqHaS CHCTeMa 

B COCTaB COJIHelJHOH CHCTeMbI BXO,o:HT saesna CpJIHue, nnaaersr, 
apamarotuneca soxpyr Hero, ecrecrseanue cnyraaxa 9THX nJIaHeT, 
MeJIKHe KOCMHlJeCKHe TeJIa, aaastaaexue aCTepOH,o:aMH, KOMeTbI, 
MeTeopHTbI, nbIJIb H raa B paccesaaox COCTOHHHH. LI:HaMeTp COJIHell
HOH CHCTeMbI OKOJIO 12 MJIp,o:.KM., 

B nearpe COJIHelJHOH CHCTeMbI pacnoaosceso C 0 JI Hue 
6JIH}I{aHllIaH K 3eMJIe 3sesna. B COJIHue cocpenoroxeao 99,86 % 
MaCCbI semecraa COJIHelJHOH CHCTeMbI. Hallie COJIHue - 3TO pacxa
JIeHHaH BO,o:Opo,o:Ho-reJIHeBaH ra30BaH c4>epa, CJIerKa pa36aBJIeHHaH 
npauecsto scex OCTaJIbHbIX XHMHlJeCKHX 3JIeMeHTOB. I1CTOlJHHKOM 
3HeprHH COJIHua CJIy}l{aT nOCTOHHHO nporexaioume na HeM H,o:epHbIe 
peaKUHH. COJj:Hue H3JIYlJaeT orpoxaoe KOJIHlJeCTBO 9HeprHH, onnaxo 
,0:0 ·nJIaHeT ,o:OXO,o:HT JIHllIb MaJIaH ee xacrs. 

Boxpyr COJIHua n03JIJIHnTHlJeCKHM op6HTaM, 6JIH3KHM K oxpya« 
HOCTHM, Bparu.aIOTCH ,o:eBHTb nJIaHeT C sanana aa BOCTOK. BJIH}I{e ncex 
K COJIHUY pacnonosceaa opoara MepKypHH, nanee CJIe,o:ylOT Op6HTbI 
Beaepu, 3eMJIH, Mapca, Kmarepa, Carypaa, Ypasa, Herrryaa 
H ITJIyToHa. ITJIaHeTbI He06JIa,o:alOT cnoc06HoCTbIO caMOCBelJeHHH H3-3a 
He,o:OCTaTOlJHO BbICOKOH reaneparypu. 

IT JI a H e T bI COJIHelJHOH CHCTeMbI no,o:pa3,o:eJIHIOTCH aa BHyTpeH
HHe - nnaaersr sexaoro rnna H BHellIHHe. K BHyTpeHHHM OTHOCHTCH 
6JIH}I{aHllIHe K COJIHUY - MepKypHH, Beaepa, 3eMJIH HMapc, K aneur
HHM - OCTaJIbHbIe. BHyTpeHHHe H BHellIHHe nJIaHeTbI xapaxrepnayiorca 
pa3JlHlJHbIMH nJIOTHOCTblO H MaccoH. BHyTpeHHHe COCTOHT H3 raepnux 
MaTepHaJIOB, HMelOT BblCOKYIO nJIOTHOCTb (4,00-5,62 r/cM3) H He60JIb
uryio Maccy. BHellIHHe, Hao60pOT, OTJIHlJalOTCH HH3KOR nJIOTHOCTblO 
(0,71-2,47 r/cM3) H 3HalJHTeJIbHOH Maccoii, lJTO CBH,o:eTeJIbCTByeT 06 
HX ra30BOM COCTaBe. 

Pa3JIHlJHH cpenanx nnoraocrea BHyTpeHHHx nJIaHeT 06yCJIOBJIeHbI 
Heo,o:HHaKOBbIM XHMHlJeCKHM COCTaBOM, pa3HbIM COOTHomeHHeM CHnH
xaraoro H MeTaJIJIHlJeCKOrO MaTepHaJIOB. BJIH}I{aHllIHe K COJIHUY 
nJIaHeTbI OTJIHlJalOTCH 60JIee BbICOKHM coaepacanaex MeTaJIJIHlJeCKOrO 
}l{eJIe3a. Ha OCHOBaHHH sroro yseaae ,o:eJIalOT BbIBO,o:, liTO no xepe 
y,o:aJIeHHH OT COJIHua creneas OKHCJIeHHH }l{eJIe3a sospacrana. 

Boxpyr 60JIbllIHHCTBa nJIaHeT, aa HCKJIlOlJeHHeM MepKypHH, Be
HepbI H ITJIyToHa, Bparu.aIOTCH eCTecTBeHHbIe cnYTHHKH, xapaxrepz
3YIOIIJ.HecH 3HalJHTeJIbHO MeHbllIHMH. lIeM HX nJIaHeTbI, paaaepaxa, 
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ACT e p 0 H ,n: bI npencraanmor C060H aeooasurae KOCMHlIeCKHe 
TeJIa HenpaBHJIbHOH epOpMhI. CaMbIH KpynHbIH H3 HHX, acrepoan 
Ilepepa, HMeeT B nonepesuaxe 770 KM, OCTaJIbHbIe - ,n:o HeCKOJIbKHX 
KHJIOMeTpoB. B COJIHeliHOH CHCTeMe HaClIHTbIBaeTCfl casnne 1600 acre
pOH,n:OB, npHq'eM nonaanmomee 60JIblllHHCTBO HX oripasyer TaK Ha3bI
BaeMbIH Ilosc aCTepOH,n:OB, pacnOJIOmeHHbIH Mem,n:y op6HTaMH Mapca 
H IOnHTepa. 

K 0 MeT bI (XBOCTaThle 3Be3,n:bI) COCTOflT H3 fl,n:pa, KOMbi H XBOCTa. 
5J,n:po 06pa30BaHO npOTOnJIaHeTHbIM BeI.IJ.eCTBOM, oKpymeHHbIMCHerOM 
H JIb,n:OM, 3arpfl3HeHHbIMH nbIJIblO. OHO oxpyaceao CBeTflI.IJ.eHCfl 060
JIOliKOH - KOMOH, B COCTaB KOTOpOH BXO,n:flT CHJIbHOpa3pemeHHbIe 
rassr H nhlJIb. 5J,n:po H KOMa npencraanmor C060H rOJIOBy KOMeTbI, 
xoropas ,n:BHmeTCfl soxpyr COJIHlJ,a no CHJIbHO" BbITflHYTOH oponre, 
C npH6JIHmeHHeM K COJIHlJ,y OT rOJIOBbI KOMeTbI ornenaercs HOHHbIH 
XBOCT, KOTOpbIH rpopaapyercs non B03,n:eHcTBHeM COJIHeliHOro aerpa.

," 
MeT e 0 p H T bI - 3TO TeJIa, 3aJIeTalOI.IJ.He B aruocrpepy 3eMJIH 

H3 KOCMHlIeCKoro npocrpaacraa. no cocraay MeTeopHTbI paanenrnor 
na KaMeHHbIe, meJIe30- KaMeHHbIe H »ceneanue. H aH60JIee lIaCTO aa 
nosepxaocrs 3eMJIH asmanator KaMeHHbIe MeTeopHTbI - XOH,n:pHTbI, 
COCTOflI.IJ.He H3 sepnsnuex paaaepox 1 MM H MeHee, Ha3bIBaeMbIX 
xonnpaan. AXOH,n:pHToBbIe MeTeopHThI no,n:06Hhl3eMHbIM H3BepmeHHbIM 
noponax. 

HaH60JIblllHH anrepec npencraanmor xaaopacnpocrpanennae 
yrJIHCTbIe XOH,n:pHTbI, conepxcatuae nponyxru B3aHMo,n:eHcTBHfl CHJIH
KaTOB C BO,n:OH, a raiose opraaavecxaecoennaeaaa. YlIeHbIe nOJIa
r-aior, liTO yrJIHCTbIe XOH,n;pHThI C caMOH HH3KOH nJIOTHOCTblO (2,2 r/cM3) 

HaH60JIee 6JIH3KH K TOMy npOTOnJIaHeTHoMy BeI.IJ.eCTBy, H3 xoroporo 
B03HHKJIH nJIaHeTbI H acrepoansr. 

§ 2. fanaKTHKa 

Conaesnas CHCTeMa aanaerca sacrao 60JIee xpynuoacacreau, 
Ha3bIBaeMoH 3Be3,n:HbIM CKOnJIeHHeM, xoropoe, B CBOIO osepens, npen
CTaBJIfleT C060H cocraaayio xacn, eI.IJ.e 60JIee xpynaoa CHCTeMbI 3Be3,n:, 
3Be3,n:HhlX CKOnJIeHHH H aCCOIJ,HaIJ,HH, ra30BbIX H nbIJIeBbIX TyMaHHo
crea, OT,n:eJIbHbIX aTOMOB H lIaCTHIJ" pacceaaaux B Mem3Be3,n:HOM 
npocrpancrse, - raJIaKTHKH. B COCTaB naurea raJIaKTHKH BXO,n:flT 
3Be3,n:HbIe CKOnJIeHHfl MJIeliHoro Ilyra, B HeM HaClIHTbIBaeTCfl 60JIee 
COTHH MHJIJIHap,n:oB 3Be3,n:. OH npencraanaer C060H raraurcxoe cna
paneotipasaoe CKOnJIeHHe 3Be3,n: B epopMe JIHH3h1. COJIHlJ,e - cpaaan
TeJIbHO He60JIbllIafl no paauepax saesna. Ero xacca B 2,3 pasa MeHbllle 
MaCChi cpenaen 3Be3,n:bI raJIaKTHKH. 

PaCCTOflHHe Mem,n:y 3Be3,n:aMH asxepsercs B CBeTOBbIX ronax, 
CBeTOBOH ron - 3TO nyrs, npOH,n:eHHbIH CBeTOM sa O,n:HH ron. B no
nepexaaxe pasxep raJIaKTHKH ,n:OCTHraeT 100 TbIC. CBeTOBbIX JIeT. 

TeJIa Kam,n:OH 3Be3,n:HOH CHCTeMhI CBfl3aHhI CHJIaMH B3aHMHoro 
npnraaceans H HMelOT 06I.IJ.ee ,n:BHmeHHe B npOCTpaHCTBe. Bee TeJIa, 
BXQ~Hll.\He 5 COCTaB raJlaJl;THKH, ,n:BHmyTcfl BOKpyr ee OCH, npoxona-

I.IJ.eH xepea neurpansayio lIaCTb MJIeliHOrO Ilyrn, B c03Be3,n:HH 
CTpeJIblJ,a. nOJIHbIH 060pOT soxpyr OCH raJIaKTHKa cosepuraer 60JIee 
lIeM aa 200 MJIH. JIeT. 

§ 3. CTpoeHHe BCeJIeHHOH 

B HaCTOflI.IJ.ee npeas rsepno yCTaHOBJIeHO, xro BCeJIeHHafl COCTOHT 
H3 raJIaKTHK, no,n:06HO aaurea, 06'be,n:HHeHHbIX B CKOnJIeHHfl H caepx
CKOnJIeHHfl. raJIaKTHKH H HX CKOnJIeHHfl ynanatorca npyr OT np yra, 
06yCJIOBJIHBafl pacunrpeaae BCeJIeHHoH. CKOpOCTb paanera raJIaKTHK 
B03paCTaeT C YBeJIHlIeHHeM paccroaana Mem,n:y HHMH, PaCClIHTaHO, 
liTO OT uaxana paCIIIHpeHHfl BCeJIeHHOH Hac ornenaer 10 MJIp,n:. JIeT. 
no sroro ee BeI.IJ.eCTBO Haxo,n:HJIOCb B ropasex COCTOflHHH B BH,n:e no-rru 
O,n:HOpO,n:HOH pacmapsnouteilcs nJIa3MbI, K r axouy BbIBO,n:y yseasre 
npHIllJIH B pe3YJIbTaTe OTKpbITHfl B 60-x ronax peJIHKTOBOro BbiCOKO
TeMnepaTypHoro 3JIeKTpOMarHHTHoro H3JIYlleHHfl, ocraaurerocs OT 
aasana pacumpeaaa BCeJIeHHoH. PeBOJIlOlJ,HOHHbIM C TOliKH apenas 
n03HaHHfl BCeJIeHHOH cnenyer ClIHTaTb yCTaHOBJIeHHe COBeTCKHMH 
YlleHhlMH, B03rJIaBJIfleMbIMH B. A. Jl106HMOBbiM (1980 r.), rpaxra OTJIH
lIHfl OT HyJIfl MaCCbI noxon 3JIeKTpOHHbIX HeHTpHHo. nOJIyJIeHHafl 
BeJIHlIHHa 6.10-32 r eI.IJ.e nonnexorr TI.IJ.aTeJIbHOH npoaepxe, onnaxo 
3TO OTKpbITHe yme ceiisac n03BOJIHJIO aCTpoepH3HKaM cJIe,n:ylOI.IJ.HM 
06pa30M npencraaars runoreay pa3BHTHfl H crpoeaas BCeJIeHHOH 
C ysero« raroreaaa HeHTpHHO (H. HOBHKOB, 1980 r.). 

B nepssre MrHOBeHHfl pacumpeans nJIa3MhI non ,n:eHcTBHeM rpaaa
TalJ,HOHHOH HeycToHlIHBOCTH B HeH 06pa30BaJIHCb CJIYllaHHbIe Ma
JIeHbKHe cr-ycrxn. Yme lIepe3 cexyany CHHmeHHe nJIOTHOCTH pacumpa
IOI.IJ.HXCfl crycrxoa n03BOJIHJlO HeHTpHHo, 06JIa,n:aBIllHM B 3TOT nepuon 
orpoxaof saepr'aen, BbIJIeTaTb H3 HHX C OKOJIOCBeTOBoH CKOpOCTblO. 
3TO npHBeJIO K CrJIamHBaHHIO 06pa3ylOI.IJ.HXCfl ueonuoponaocrea B pac
npeneneaaa HeHTpHHo. Taxoe CrJIamHBaHHe MOrJIO HMeTb MeCTO no 
rex nop, noxa CKOpOCTb HeHTpHHO n03BOJIflJIa HM BbIJIeTaTb H3 pac
IllHPfllOI.IJ.HXCfl crycrxoa. YlIeHbIe OlJ,eHHBalOT 3TOT nepuon B 300 JIeT, 
a paaaepsr yllacTKoB, ua KOTOpbIX npOH30lllJIO BhlpaBHHBaHHe, COOT
BeTCTBeHHO B 300 CBeTOBbiX JIeT. Ilaneane CKOpOCTH HeHTpHHo na 60JIb
IllHX paCCTOflHHflX He n03BOJIHJIO HM nOKHHyTb npenenu pacuntpa
IOI.IJ.HXCfl crycrxoa. HeHTpHHO CKanJIHBaJIHCb B HHX, a caaa crYCTKH 
yCHJIHBaJIHCb TflrOTeHHeM, ynJIOTHflJIHCb, pacurapaaacs, TeM caMbIM 
,n:aBafl aaxano OT,n:eJIbHbIM 06JIaKaM H3 HeHTpHHO. ECTecTBeHHo, Macca 
3THX 06JIaKOB B crpepe panaycox 300 CBeTOBhlX JIeT npH YKa3aHHoH 

1015 asnne xacce noxon HeHTpHHo COCTaBHT COJIHellHbIX Macc, liTO 
noxrn B 30 pa3 60JIbllle 06I.IJ.eH MaCChi ncex CKOnJIeHHH raJIaKTHK, 
OlJ,eHHBaeMOH B 3.1013 COJIHellHbIX Macc. 

AKa,n:eMHK 51. E~ 3eJIb,n:OBHlI y6e,n:HTeJIbHO ,n:OKa3aJI, liTO B03HH
KalOI.IJ.He no,n:06HbIM 06pa30M 06JIaKa ,n:OJImHbI 6bIJIH 6bITb CnJIlOcHy
TbIMH, no rpopae nanoaaaas 6JIHHbI. XaOTHliHO pacnonaraacs B npo
CTpaHCTBe, HeBH,n:HMbIe HeHTpHHHhle 06JIaKa - «6JIHHbI» C03,n:a1OT fllle
HCTylO CTpyKTypy, BJIHfllOI.IJ.YIO ua epOpMHpOBaHHe npOCTpaHCTBeHHhlX 
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crpyxryp 06bIlIHOrO semecrsa BCeJIeHHOH, T. e. raJIaKTHK, HX cxonae-
HHH, CBepXCKOnJIeHHiL ' 

Ilepsoaauansao 06bIlIHoe BellJ,eCTBO BCeJIeHHOH (KpOMe HeHTpHHO) 

npeJI.CTaBJIHJIO C060H ropauyro nJIa3MY. PaCIIIHpHHCb, nJIa3Ma OXJIa

JKJI.aJIacb H nOCTeneHHO npeapamanacs B HeiiTpaJIbHbIH ras. K KOHuy 

nepsoro MHJIJIHOHa JIeT C aaxana paCIIIHpeHHH JI.aBJIeHHe B HeHTpaJIb
HOM rase ynano, H JI.aJIbHeHlliaH ero 3BOJIIOuHH npOHCXOJI.HJIa non 
BJIHHHHeM nOJIH THrOTeHHH B03HHKalOllJ,HX HeHTpHHHbIX oMaKOB. 

HeHTpaJIbHbIH raa, CTHrHBaJICH K HX UeHTpaJIbHOH lIaCTH, nocrenenao 
crytuancn, TeM caMbIM JI.aBaH aaxaao 6YJI.YllJ,HM 3Be3JI.aM, raJIaKTHKaM 

H HX CKOnJIeHHHM. TaK KaK xacca H CpeJI.HHH nJIOTHOCTb nOCJIeJI.HHX 

BO Bceneaaon B 30 paa MeHbllie 3THX JKe napaxerpos 3JIeKTpOHHbIX 

HeHTpHHO, TO pacnOJIOJKeHHe H JI.BHJKeHHe raJIaKTHK H HX CKOnJIeHHH 

JI.OJIJKHO onpeJI.eJIHTbCH HeBHJI.HMbIMH HeHTpHHHbIMH 06JIaKaMH• 

.II.eikTBHTeJIbHO, Ha6JIIOJI.eHHHMH COBeTCKHX aCTpOHOMOB BO rnase 
C 51. 3. 3HHacTo H pHJI.a aaepaxancxax YlleHbIx yCTaHOBJIeHO, nro 
CKOnJIeHHH H CBepXCKOnJIeHHH raJIaKTHK BO BCeJIeHHOH cocpeJI.OTO-. 

qeHbI B TOHKHX CJIOHX, HMelOllJ,HX HlIeHCTYIO' crpyxrypy, srro CO

rnacyercs C rHnOTe30H 06 ee CBH3H C HlIeHCTOH CTpyKTypOH HeHTpHH-. 
HbIX 06JIaKoB. 

Hayxeaae KBaHTOB peJIHKTOBOro H3JIYlleHHH n03BOJIHJIO ycrano
BHTb OJI.HOpOJI.HOCTb BCeJIeHHOH aa- yxacrxax C pasaepaxn B COTHH 

MHJIJIHOHOB CBeTOBbIX JIeT. 3T0, B CBOIO osepeas, JI.aJIO OTBeT HII OJI.HY 

H3 npHHuHnHaJIbHbIX np06JIeM: KpynHeHllieH CTpyKTypHOH eJI.HHHueH 
BCeJIeHHOH HBJIHeTCH cBepXCKOnJIeHHe raJIaKTHK C pasaepaaa B JI.e
CHTKW MHJIJIHOHOB CBeTOBbIX JIeT. 

.. 
§ 4. MeTo.llhi H3y'leHHH BCeJleH'Hoii 

COBpeMeHHaH nayxa 3HallHTeJIbHO paCIlIHpHJIa B03MOJKHOCTH no


3HaHHH BCeJIeHHOH, cymecrseaao YBeJIHIIHJIaCb H TeXHHlIeCKaH OCHa


~eHHOCTb, xro n03BOJIHeT KOMnJIeKCHO H3YllaTb KOCMHlIeCKoe npo

CTpaHCTBO. 

11 3 Y II e H HeM e Teo p H T 0 B. MeTeopHTbI HBJIHIOTCH BeJIH
KOJIenHbIM MaTepHaJIOM JI.JIH H3YlleHHH BCeJIeHHOH, TaK KaK no HX 

COCTaBY MOJKHO CYJI.HTb 06 ee seinecrse. HCCJleJI.OBaHHe MeTeOpHTOB 
nOKa3aJlO,' xro OHH COCTOHT H3 rex JKe caaux 3JIeMeHTOB, xro H.3eMJIH. 

3TOT <!JaKT CJIyJKHT HpKHM nOJI.TBepJKJI.eHHeM eJI.HHCTBa MaTepHH BO 
Bceaeaaos.
 

113YlleHHe MeTeopHToB .pa3JI.BHraeT rpanauu HallIHX n03HaHHH
 
o BHyTpeHHeM CTpoeHHH' 3eMJIH, nOCKOJIbKY OHH HBJIHIOTCH 06JIOMKaMH 

pasaax lIaCTeH KOCMHlIeCKHX TeJI. MeTeOpHTbI aecyr BeCbMa UeHHylO 

HHctx>PMaUHIO 06 HCTOpHH B03HHKHOBeHHH nJIaHeT COJIHellHOH CHCTeMbI. 

no JI.aHHbIM H~PHOH XpOHOJIOrHH, HX B03paCT, paBHbIH npnaepao 
4,5-4,6 MJlPJI.. JIeT, nOIlTH COBnaJI.aeT C B03pacToM 3eMJIH. 

113YlleHHe KOCMHlIeCKoro npoCTpaHcTBa 
C nOM 0 in blOT e JI e C K 0 nOB H p a JI. HOT e JI e C K 0 nOB. 

MOllJ,HbIe TeJIeCKOnbI JI.alOT B03MOJKHOCTb ctx>Torpa<!JHpOBaTb KOCMHlIe
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CKHe reaa 1I OTJI.enbHbIe YllaCTKH He6a, B KOMnJleKCe C 'pa3J1HIIHbIMH 
npH60paMH n03BOJIHIOT onpenemrrs CBeTHMOCTb, rexneparypy, 
peJlbe<!J KOCMHlIeCKHX Ten H T. n. C noxoiuuo reaecxonos H3YllalOT 
cnexrpu CBeTHJI, UX H3MeHeHHe, a no xapaxrepy cnexrpa JI.eJlalOT BbI

BOJI.bI 0 JI.BHJKeHHH KOCMHlIeCKHX TeJI, XHMHlIeCKOM COCTaBe HX neutecraa, 
rune peaKUHH, rrporexaiomax na HHX. 3HallHTeJlbHO paCIlIHpHJlO 

B03MOJKHOCTH n03HaHHH BceneHHOH npaxeneaae paJI.HOTeneCKonOB. 

H3YlleHHe KOCMHlIeCKoro npOCTpaHCTBa 

C nOM 0 m b 10 H C K Y C C T B e H H bI X C n y T H H K 0 B, K 0 C

M H II e C K H X C T a HUH H H K 0 P a 6 JI e H. Hasano 3TOMy 

BHJI.y H3YlleHHH KOCMHlIeCKoro npocrpaacraa 6bIJlO nOJIOJKeHO 4 OK

TH6pH 1957 r., KOrJI.a B COBeTcKoM COlO3e snepasre B MHpe aa OKOJlO

3eMHylO Op6HTy 6bIJI BbIBeJI.eH HCKyccTBeHHblH cnYTHHK 3eMJIH. 12 an

peJIH 1961 r. rpaJKJI.aHHH Cosercxoro COlO3a 10. I'arapan nepsaa 
cOBepllIHJI KOCMHqeCKHH noaer soxpyr 3eMJlH na nHJlOTHpyeMoM KO

paeae «BOCTOK». Eute sepea HecKOJlbKO ner cOBeTcKHH xocgoaasr 
A. JIeoHoB snepaue asnuenn OTKPbITbIH KOCMOC. 

B CoBeTCKOM COlO3e anepssre B MHpOBOH npaxrnxe 6bIJiH ycneurao 
OCYllJ,ecTBJIeHbI nOJIeT aBTOMaTHlIeCKoro KOCMHlIeCKoro annapara 
«JIyHa-16» aa npyroe aeoecaoe TeJIO H B03BpallJ,eHHe ero aa 3eMJIIO. 

.II.oJIroe BpeMH aa JIyHe paooran aBToMaTHlIecKHH annapar «JIyHO

xOJI.-h, . KOTOpbIH n03BOJIHJI yCTaHoBHTb 06llJ,HH THn nopon, cnara
IOllJ,HX noeepxaocrs nyanoro MOpH, HCCJleJI.OBaTb xapaxrep pacnpo
crpaaeaaocra MeJIKHX xparepos H KaMHeH. B pe3YJIbTaTe ycneumoa 
pa60TbI aBToMaTHlIecKoH CTaHUHH «JIyHa-20» peureaa sanaxa B3HTHH 

rpynra H3 TPYJI.HOJI.OcTynHoro MaTepHKoBoro paaona JIyHbI• 
C noxonisro COBeTCKHX aBTOMaTHlIeCKHX cTaHuHH noayxensr uea

asre CBeJI.eHHH 06 arxocrpepe Beaepsr, Bnepssre oCyllJ,eCTBJIeHa MHrKaH 

nOCaJI.Ka KOCMHlIeCKoro annapara ua noaepxnocrt, Mapca, a CTaHuHH 

«Mapc-2» H «Mapc-3» CTaJIH HCKyccTBeHHbIMH cnyTHHKaMH Mapca. 

3a BpeMH noaera no op6HTaM OHH nepenana 60JIbiliOH 06'beM Hn

<!JopMauHH 0 <!JH3HlIecKHx oc06eHHocTHX nnaaersr H oxpyzcaioutero ee 

KOCMHlIeCKoro npocrpaacraa, 
Oc060 ueanyto HH<PoPMauHIO JI.aJl JlYHHbIH rpYHT, JI.0CTaBJleHHbIH 

aa 3eMJIIO COBeTCKHMH aBTOMaTHlIeCKHMH CTaHuHHMH H axepaxaa

CKHMH KOCMOHaBTaMH. MaTepHaJi noaepxaocrn JIyHbI HeCeT aa ce6e 

omexarxa KaK nepBHIIHbIX npoueccoa, npHBeJI.IlIHX K 06pa30BaHHIO 

MaTepHHcKHX ropasrx nopon, TaK H nOCJleJI.YIOllJ,HK B03JI.eHCTBHH, 

MHorue H3 KOTOpbIX OTCyTCTBylOT aa nosepxaocra 3eMJlH. OJI.HaKO 
BCJIeJI.CTBHe CBOHX ocooeaaocrea JIyHa BO MHorHX OTHOllIeHHHX OKa

3aJIaCb «3aKOHCepBHpoBaHHoH» B rexeaae JI.JlHTeJlbHOrO reOJIOrHlIe

CKOro BpeMeHH, n03TOMY MOJKHO OJKHJI.aTb, liTO na JIyHe HaHJI.yT orpa

JKeHHe npOUeCCbI, CXOJI.HbIe C npoueccaxa, npOHCXOJI.HBIlIHMH na pan
HHX sranax <!JOpMHpOBaHHH 3eMJIH. 

HOBOA CTpaHHUeH B H3yqeHHH KOCMoca H 3eMJlH HBHJlHCb 6ec
npHMepHbIe HCCJleJI.0BaHHH COBeTcKHX KOCMOHaBTOB Ha KOCMHqeCKHX 

CTaHuHHX rana «CaJIIOT». <!>OTorpa<!JHpOBaHHe pa3J1HIIHbIX paaonos 

HallieH CTpaHbI C noxotusto MHorO<PoKycHbIX annaparos n03BOJIHJIO 
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BHeCTlI KOppeKTHBbI B TeKTOHHlIeCKOe paHOHHpOBaHHe, HaMeTHTb 

nepcnexrnaaae YllaCTKH )l.JHI nOHCKOB nOJIeaHbIX HCKonaeMbIX, aa

YllHTb C nOMOW;bIO CHHMKOB xap axrep COapeBaHH51 XJIe60B, COXpaH

HOCTb JIeCOHaCa}l{)l.eHHH H T. n. Ha,IIIH KOCMOHaBTbI npOBO)l.HJIH HCCJIe

)l.OBaHH51 no BbIpaW;HBaHHIO KpHCTaJIJIOB, xapaKTepHayIOW;HXC51 yHH

KaJIbHbIMH CBOHCTBaMH; npOBO)l.HJIH 3KcnepHMeHTbI no naaxe MaTe

pHaJIOB, He nOMaIOW;HXCH 3TOMy npoueccy B aeMHbIX YCJIOBH51X; 

BeJIH Ha6JIIO)l.eHH51 aa }l{HaHe)l.e51TeJIbHOCTbIO opraaasxoa B YCJIOBH51X 

HeBeCOMOCTH; ocyw;eCTBJI51JIH C nOMOW;bIO cneUHaJIbHbIX annaparos 

aCTpOHOMHlIeCKHe Ha6JIIO)l.eHH51 H T. n. CTbIKOBKa C «CaJIIOTOM-6» 

rp aacnoprnux xopaoaea, )l.OaanpaBKa ero )l.BHraTeJIeH H csoeapexea

Ha51 KoppeKUH51 op6HTbI nOaBOJIHJIH coanare ua opriare npOTOTHn 

KOCMHlIecKoft CTaHUHH no HaYlleHHIO KOCMoca. 

§ 5. fHnoTe3a o6pa30BaHHH nnaHeT COnHeqHOH CHCTeMbI 
C )l.aBHHX nop np06JIeMa 06paaoBaHHH 3eMJIH H COJIHellHoft CH

CTeMbI B UeJIOM npHBJIeKaJIa K ce6e BHHMaHHe BbI)l.aIOW;HXC51 yseasrx, 
PeIIIeHHeM ee aaHHMaJIHCb 11. KaHT, n. Jlarinac, n. n}l{HHC, COBeTC 

CKHe yneasre - aKa)l.eMHKH O. IO. lIIMH)l.T, B. r. <I>eceHKoB, A. n. BH

uorpanoa H np. Ilpeanosceuusre HMij runoresu OTpa}l{aJIH )l.OCTHrHy

TbIH K TOMy BpeMeHH yposeas aHaHHH, O)l.HaKO OKOHlIaTeJIbHOrO penre

HH51 3TOft np06JIeMbI.He nonyseao no CHX nop. B CBeTe coapexeaasrx 

naysasrx )l.OCTIDKeHHft rnnoreaa 06paaOBaHH51 COJIHellHOH CHCTeMbI 

CBO)l.HTCH K cnenyromexy. 

B npeaenax aaurea raJIaKTHKH, B6JIHaH ee 3KBaTOpHaJIbHoft nJIO

CKOCTH, pacnonaranca HeO)l.HOp0)l.HbIH raaO-nbIJIeBOH )l.HCK, COCTO

HW;HH as Me)l.JIeHHO ap autaroutnxcs raso-nuaeaux 06JIaKoB. B COCTaB 

06JIaKOB BXO)l.HJIH npeaaymecrseaao aTOMbI aonopona, sa ClIeT yse

JIHlIeHHH nJIOTHOCTH KOTOpbIX H MOrJIO npOHCXO)l.HTb HX oopaaoaauae. 

nJIOTHOCTb aTOMOB sonopona B TaKOM 06JIaKe )l.OCTHraeT 1000 aToM/cM3, 

tITO B 10 000 paa npessnuaer HX nJIOTHOCTb B HOpMaJIbHOM Me}l{aBea)l.

HOM npOCTpaHCTBe raJIaKTHKH. Hapany C BO)l.0P0)l.OM B COCTaB 06JIaKa 

MOrJIH BXO)l.HTb yrnepon, asor, KHCJIOpO)l., MHKpoHHbIe nbIJIeBH)l.HbIe 

lIaCTHUbI. BHyTpH 06JIaKOB npOHCXO)l.HT xaomsecxoe, Typ6yJIeHTHOe 

)l.BH)l{eHHe semecraa. 

C YBeJIHlIeHHeM pa3Mepa H nJIOTHOCTH 06JIaKO no)l. )l.eHCTBHeM CHJI 

THrOTeHH51 aaxaaaer C}I{HMaTbCH. Fpaaaranaoaaoe C}I{aTHe no-mr 

BceH MaCCbI nepausno XOJIO)l.HOrO 06JIaKa (-220°C) sener K ynJIOT

HeHHIO ero no COCT051HH51 npOTOCOJIHua. B uearpe nOCJIe)l.HerO cTaHO

BHTCH B03MO}l{HbIMH repxoanepaue peaKUHH, cOnpOBO}l{)l.aIOW;HeCH 

Bbl)l.eJIeHHeM B anne sapsraa orposmoro KOJIHlIeCTBa 3HeprHH H aeme

CTBa. no MHeHHIO axan, A. n. BHHOrpa)l.OBa, as BbI6pOIIIeHHoro OKOJIO 

5,5 MJIp)l.. JIeT aaaan BapbIBaMH semecraa soxpyr npOTOCOJIHua 

06paaOBaJIOCb ropaxee nnasxeaaoe 06JIaKO (npoTOnJIaHeTHOe 06JIaKo). 

Ha nepnox srane <PoPMHpoBaHHH nJIaHeT npOHCXO)l.HJIO OXJIa}l{)l.eHHe 

npOTOnJIaHeTHOro 06JIaKa, noreps r-aaos B KOCMHlIeCKoe npocrpancrso 

H KOH)l.eHCaUH51 lIaCTH ero semecrna B raepnue lIaCTHUbI. Ilepnsnm 
KOH)l.eHCHpOBaJIHCb HaH60JIee TyrOnJIaBKHe XHMHlIeCKHe 3JIeMeHTbI: 

BOJIb<ppaM, THTaH, MOJIH6)l.eH, nnaraaa ti )l.p., a TaK}i{e HX OKHcnbI. 

TaKHM 06paaOM, paCKaJIeHHOe raaoeoe Bew;eCTBO BHOBb npeapamanocs 

B XOJIO)l.HOe raao-nunesoe 06JIaKo. npOTOIIJIaHeTHOe 06JIaKO C rese

HHeM BpeMeHH Tep51JIO 3HeprHIO B psayasrare CTOJIKHOBeHHH «IIbIJIH

HOK». npOHCXO)l.HJIO ero yIIJIOw;eHHe, )l.BH}I{eHHe BeIII,eCTBa' B HeM 

yIIOpH)l.OllHBaJIOCb, CTaHOBHJIOCb 6JIHaKHM K xpyrosoay. nOCTeneHHO 

BOKpyr MOJIO)l.Oro COJIHua B peayJIbTaTe KOH)l.eHcaUHH IIbIJIeBH)l.Horo 

Bew;eCTBa 06paaOBaJIC51 IIIHPOKHH KOJIbue06paaHbIH )l.HCK, KOTOpbIH 

paCIIa)l.aJIC51 na OT)l.eJIbHbIe XOJIO)l.HbIe KyqHOCTH BeIII,eCTBa - pOH 

rnepnstx lIaCTHU r-aaa. OHH BaaHMO)l.eHCTBOBaJIH npyr C )l.pyroM, 

CMernHBaJIHCb, cOy)l.ap51JIHCb,. cpaW;HBaJIHCb, nonsepraacs KOCMH

lIecKoMy 06JIylleHHIO. npOHCXO)l.HJIO 06paaOBaHHe OT)l.eJIbHbIX <paa 

BeW;eCTBa, rJIaBHbIM 06paaOM CHJIHKaTOB, }l{eJIeaO-HHKeJIeBOrO MeTllJI

JIHlIeCKOro CIIJIaBa, CYJIb<PH)l.OB H T. II. B peayJIbTaTe arJIOMepaUHH 

3THX <paa B03HHKJIH KaMeHHbIe H )l.pyrHe MeTeopHTbI. 3TOT »ce npouecc 

CT51}l{eHHH XOJIO)l.Horo BeW;eCTBa IIpOTOnJIaHeTHOro 06JIaKa IIpHBeJI 

K 06pa30BaHHIO H IIpOTOIIJIaHeT COJIHellHOH CHCTeMbI OKOJIO 5 MJIP,n:· JIeT 

naaan. C<pOpMHpoBaBIIIHcb KaK reOJIOrHlIeCKoe TeJIO, npOTOaeMJIH. 

erne .ae CTaJIa IIJIaHeToH. Ona 5lBJI51JIaCb XOJIO)l.HbIM CKOnJIeHHeM 

KOCMHlIeCKoro semecrna, O)l.HaKO HMeHHO C sroro BpeMeHH HallHHaeTCH 

ee )l.oreOJIOrHlIeCKa51 3BOJIIOUH51. 
Ilon BJIHHHHeM TaKHX <paKTOpOB, KaK ynapu MeTeopHTHbIX TeJI, 

rpaBHTaUHOHHoe yIIJIOTHeHHe HBbI)l.eJIeHHe TeIIJIa pa)l.HOaKTHBHbIMH 

3JIeMeHTaMH, HallaJIC51 paaorpes BepXHHX lIaCTeH npOTOaeMJIH. CHa

xana IIJIaBHJIOCb »ceneao. aarex CHJIHKaTbl. 310 IIpHBeJIO K BoaHHKHO

BeHHIO snecs II051Ca »omxoro »ceneaa. BCJIe)l.CTBHe )l.H<p<pepeHUHaUHH 

setuecrna 60JIee JIerKHH CHJIHKaTHbIH MaTepHaJI )l.OJI}I{eH 6bIJI BCnJIbITb 

aasepx, a T51}l{eJIbIH MeTaJIJI CKOHueHTpHpOBaTbC51 B uearpe IIJIaHeTbI. 

BH3KHe, IIpeHMyw;ecTBeHHO CHJIHKaTHbIe MaCCbI 06paaOBaJIH nepans

HyIO MaHTHIO 3eMJIH, a MeTaJIJIHlIeCKHe MaCCbI - ee 5l)l.PO. TaK, IIO-BH

)l.HMOMy, OKOJIO 4,6 MJIp)l.. JIeT naaan C<pOpMHpOBaJIaCb nnanera 3eMJIH. 

BHyTpeHHHe nJIaHeTbI, paCIIOJIO}l{eHHbIe 6JIH}I{e K COJIHUY, oopa

aOBaJIHCb IIyTeM KOH)l.eHcaUHH BbIcoKoTeMnepaTypHoH <ppaKUHH, oora

TOft }l{eJIe30M. 4eM )l.aJIbilie OT COJIHua, TeM MeHbilie y nJIaHeT conep

xcaaae MeTaJIJIHqeCKOrO MaTepHaJIa. TaK, MepKypHH aa 2/ 3 COCTOHT 

as MeTaJIJIHlIeCKOro »ceneaa, a Mapc - aa '/4 , B aCTepOH)l.aJIbHOM 

KOJIbue <pOpMHpOBaJIHCb IIpeHMyw;ecTBeHHO XOH)l.pHTOBbIe acrepoanu, 
B KOTOpbIX BoapaCTaJIO conepacanne HHaKOTeMIIepaTypHoH <ppaKUHH. 11, 
HaKOHeu, r JIaBHOH COCTaBHOH lIaCTbIO BHeIIIHHX nJIaHeT 5lBJI51IOTCH raau, 
IIOllTH UeJIHKOM COCT051W;He H3 Hepaa)l.eJIeHHOrO COJIHellHOro BeIII,eCTBa. 

rJIABA II 

05UJ.AjI XAPAKTEPHCTHKA 3EMnH 

§ 1. «I>opMa H paaaepu 3eMJIH 
Ha OCHOBaHHH Ha6JIIO)l.eHHH aa y)l.aJI51IOW;HMC51 H IIpH6JIH}I{a

IOW;HMCH Kopa6JIeM )l.peBHHe <pHJIOCO<pbI npmnnn K aaKJIIOlIeHHIO, liTO 

3eMJIH - IIpaBHJIbHbIH IIIap. B KOHue XVII B. <ppaHuyacKHMH yxe
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itbJMH 15bJJlO aaxexeno, qTO qaC!:d 
B npH3KBaTOpHaJlbHOH lIaCTH' 
IO}I{HOH AMepHKH anyr Me,n;J1eH
nee, lIeM B Ilapasce, aa 2,5 MHH 
B CyTKH. 3HaIlHT, BJlHHHHe CHJlbJ 
TH}I{eCTH na MaHTHHK B Ilapasce 
H aa sxaarope pa3J1HIIHoe. 11. 
HblOTOH OO'bHCHHJI 3TO HBJleHHe 
TeM, liTO 3eMJlH cnmocayra y
 
nOJlIOCOB H HMeeT qmpMy 3J1J1Hn


PHC. 1. Cooraoureaae Me1K,n:y <jJaKTH'!e COH,n;a spauteuaa - CepepOH,n;a.
 
CKHMH iloBepxHOCTlIMH JlHToc<jJephl (1), Bnepasre C}I{aTHe 3eMJlH (OTHO

reoana f2) H9J1J1HilCOH,n:a (3) WeHHe pa3HHIJ.bJ Me}l{,n;y ,n;J1HHaMH 
3KBaTOpHaJlbHOrO H nOJlHpHOrO 

pa,n;HYCOB k ,n;J1HHe3KBaTOpHaJlbHOro panayca) onpenenan <1>. Beccens 
B 1841 r. flo ero pacserax OHO pasno 1/299,2. 

Pasaepu H, qmpMa ;3eMJlH onpeneneau C08eTCKHMH YlleHbJMH
 
<1>. A. Kpacoscxax H ,n;p. COrJlaCHO HX H3MepeHHHM, q>opMa 3eMJlH
 
npencrasaaer COOOH 3J1J1HncoH,n; spauienaa C ,n;J1HHOH 3KBaTOpHaJlb

noro panayca 6378,245 KM H nOJlHpHOrO panayca 6356,863 KM.
 
Ocsro BpaIIJ;eHHH CJlY}l{HT MaJlaH nOJlHpHaH OCb. C}I{aTHe 3eMJlH
 
COCTaBJlHeT 1/298,3; nnoutazts ee nosepxnocra 510 100 934 KM2;
 
OO'beM 1 083819 780000 KM3

• ,ll.J1H reoneaasecxax H KapTorpaq>HlIe

CKHX . paOOT aa repparopaa CCCP npHHSLTbJ pasxepsr 3J1J1HnCOH,n;a
 
KpaCOBCKoro. O,n;HaKO 3J1J1HnCOH,n; KpaCOBCKoro J1HWb reoperaxe

CKH OnHCbJBaeT nOBepXHOCTb 3eMJlH. Tonorpaq>HlIeCKaH nosepx
HOCTbee C BbJCOllaHWHMH rOpHbJMH BepWHHaMH H r J1yOOKHMH OKeaH
CKHMH Bna,n;HHaMH HMeeT 3HallHTeJlbHble OTKJlOHeHHH OT nOBepxHOCTH 
3J1J1HncoH,n;a BpaIIJ;eHHH. HaHOOJlee OJlH3Ka K Tonorpaq>HlIeCKOH nosepx
HOCTH 3eMJlH nOBepXHOCTb, KOTopaH MO}l{eT OhITb nonyseaa, eCJlH 
MhICJleHHO npo,n;OJl}l{HTb yposeas MHpOBoro oxeana no,n; MaTepHKaMH. 
Teno, onacaaaoe TaKOH noaepxaocrsio, CBoHcTBeHHo TOJlbKO q>Hrype 
3eMJlH If Ha3hIBaeTCH reo H ,n; 0 M. Iloaepxaocn, reoana BO acex 
TOIlKax nepneanaxyaspaa K HanpaBJleHHIO CHJlbI TH}I{eCTH, BCJle,n;CT
BHe xero ycxopeaaa CHJlhI TH}I{eCTH B 3THX TOIlKax o,n;HHaKOBhI. Jl.J1H 
nOJlYlleHHH B03MO}l{HO MeHbWHX OTKJlOHeHHH noaepxnocrn reozna OT 
nOBepxHOCTB cq>epoH,n;a Heooxo,n;HMO «pepoan np aaansao opaearapo
aars BHyTpH reoana (pHC. 1). Cdepoan, opHeHTHpOBaHftbIH TaKHM 00
pa30M, Ha3bIBaeTCH peq>epeHIJ.~3J1JIHncoH,n;oM. 

§ 2. nOHSITHe 0 Macce H nJlOTHOCTH 3eMJlH 

3HaHHe MaCCbI 3eMJlH n03BOJlHeT onpenenars Maccy COJlHIJ.a, 
npyrax nnaaer COJlHellHOH cacrexa, faJlaKTHKH H T. n. 

HaH60Jlee TOIlHhIMH H3MepeHHHMH yCTaHOBJleHO, nro Macca 3eMJlH 
pasaa 5,98.1027 

r. l..J:TOOhI onpenenart, cpe,n;HIOIO nJlOTHOCTb 3eMJlH, 
nocraroxso ee Maccy paanemrrs na OO'heM. Cpe,n;HHH nJlOTHOCTb 3eMJlH 

35,517 r/cM • TaK KaK nJlOTHOCTb nopon, aaner'aiotunx na noaepxaocrn 

3eMJlH H aa rJlyoHHax, nocramyrsrx oypeHHeM, He npessnuaer 3
3,3 r/cM3 , TO aa OOJlbWHX rJlyoHHax nJlOTHOCTb aeutecraa ,n;OJl}l{Ha 
,n;O~THraTh 12 r/cM3

• 

§ 3. NlarHeTH3M 3eMJlH 

Y 3eMJlH ecns MarHHTHoe none, npHIIHHhI cyutecraosaaxa KOTe
poro He yCTaHoBJleHbI. MarHHTHoe none HMeeT ,n;Ba MarHHTHhIX no
moca H MarHHTHylO OCb. Ilonoaceane MarHHTHhIX nOJlIOCOB He COBna
,n;aeT C nOJlO}l{eHHeM reorparpaxecxax. MaqmTHhIe nOJlIOCbI pacnono
}l{eHhI B CeBepHOM H' IO}I{HOM noayurapaax HeCHMMeTpHIIHO OTHOCH-' 
TeJlbHO npyr npyra. B CBH3H C 3THM J1HHHH, coeaanmomaa HX, 
MarHHTHaH OCb 3eMJlH oepasyer C OCblO ee spanteaaa yron ,n;o 11 0 

• 

MarlIeTH3M 3eMJlH xapaxrepusyerca MarHHTHoH HanpH}I{eHHOCTblO, 
CKJlOHeHHeM H HaKJlOHeHHeM. MarHHTHaH HanpH)f{eHHOCTb H3Me
paercs B spcrenax. 

Mar H H T H hI M C K JI 0 H e H HeM aassmaercsyroa 01'KJlOHe
HHH MarHHTHoH CTpeJlKH OT reorpaq>HlIecKoro MepH,n;HaHa B ,n;aHHoM 
MeCTe. flOCKOJlbKy MarHHTHaH CTpeJIKa YKa3hIBaeT aanpaanenae 
xannrraoro MepH,n;HaHa, TO MarHHTHoe C.KJlOHeHHe oy,n;eT COOTBeT
CTBOBaTb yrJly Me}l{,n;y MarHHTHhIM H reorpaqnrsecxa« MepH,n;HaHaMH. 
CKJlOHeHHe MO}l{eT ObITb BOCTOIlHbIM H sananaua. JIHHHH, coenaaa
IOm;He aa xapre o,n;HHaKOBhIe CKJlOHeHHH, Ha3hIBalOTCH H 3 0 r 0
HaM H. 1130roHa CKJlOHeHHH, pasnoro HyJlIO, Ha3bIBaeTCH HYJleBhIM 
MarHHTHhIM MepH,n;HaHOM. 1130roHhI HCXO,n;HT H3 xaraamoro nomoca, 
pacnonosceaaoro B IO}I{HOM noayruapaa, H CXO,n;HTCH B MarHHTHOM 
nOJlIOCe, HaXO,lJ.Hm;eMCH B CeBepHOM noayurapaa. 

Mar H H T H bI M H a K JI 0 H e H HeM Ha3hIBaeTCH yron Ha
KJlOHa MarHHTHOH CTpeJlKH K ropH30HTY. JIHHHH, coenanmourae TOIlKH 
C paBHhIM HaKJlOHeHHeM, Ha3hIBalOTCH H30KJlHHaMH. Hyaesaa H30
KJlHHa Ha3hIBaeTCH MarHHTHhIM 3KBaTopOM. 1130KJlHHhI, no,n;OOHO 
napaanenaa, BhITHrHBalOTCH B WHpOTHOM nanpaaneaaa H H3Me
HHIOTCH OT 0 no 900 

, 

flJlaBHbIH XO,n; H30rOH H H30KJlHH B aexoropux xecrax 3eMHOH 
nosepxaocra ,n;OBOJlbHO pesxo aapyuraerca, liTO CBH3aHO C cymecrso
BaHHeM MarHHTHhIX aHOMaJlHH. I1CToflHHKaMH TaKHX aHOMaJlHH xoryr 
CJlY}l{HTb xpynasre CKOnJleHHH }l{eJIe3HbIX pya, CaMaH xpynnas Mar
HHTHaH 8HOMaJlHH - Kypcxaa, MarHHTHbIe aHOMaJlHH MoryT OhITb 
BhI3BaHhI TaK}I{e paspuaaaa B 3eMHOH Kope- copocaaa, B30pocaMH, 
B peaynsrare xero nponcxomrr conpnxocaoaeaae nopon C pa3J1HIIHbIMH 
MarHHTHhIMH xapaKTepHCTHKaMH, H T: n. MarHHTHhIe aHOMaJlHH 
WHpOKO HcnOJlb3YlOTCH ,n;J1H nOHCKa MeCTOpO}l{,n;eHHH nOJle3HhIX HCKO
naexux H H3YlleHHH crpoeaaa aenp, 

BeJIHIIHHhI MarHHTHhIX HanpH}I{eHHOCTeH, CKJlOHeHHH H HaKJlOHe
HHH HcnhIThIBalOT CYTOIlHble·H BeKOBhIe KOJleOaHHH (BapHaIJ.HH). 

Cyrosaae BapHaIJ.HH BbI3b1BaIOTCH COJlHellHhIMH H J1YHHhIMH B03
Mym;eJlHHMH aonocrpepsr H npOHBJlHIOTCSI OOJlbWe J1eTOM, lIeM 3HMOH. 
H OOJlbWe ,n;HeM, lIeM HOllblO. fopa3,n;0 3HallHTeJIbHee HHTeHCHBHoCTb 

"-". 
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BeKOBbIX BapHaU:HiL ClIHTaeTCH, sro OHH 06yCJIOBJIeHbI H3MeHeHHHMH, 
npOHCXO)l.HIIJ:HMH B BepXHHX CJIOHX 3eMHOrO snpa, BeKOBbIe BapHaU:HH 
B pa3HbIX reorparpasecxax TOllKaX pa3JIHlIHbI. 

Baeaannue, )l.JIHIIJ:HeCH HeCKOJIbKO CyTOK MarHHTHbIe KOJIe6aHHH 
(MarHHTHbIe 6ypH) CBH3aHbI C COJIHellHOH aKTI1BHOCTblO H HaH60JIee 
HHTeHCHBHO npOHBJIHIOTCH B BbiCOKHX IIlHpOTaX. 

§ 4. TenJIOTa 3eMJIH 

3eMJIH nonyxaer TenJIO H3 )l.BYX HCTOllHHKOB: OT CoJIHu:a H H3 
c06cTBeHHbIx aenp. TenJIOBOe COCTOHHHe nosepxaocra 3eMJIH nosrn 
nOJIHOCTblO 3aBHCHT OT narpeaa ee COJIHu:eM. O)l.HaKO non BJIHHHHeM 
MHorHX t}laKTopoB npOHCXO)l.HT nepepacnpenenenae COJIHellHOro renna, 
nonasnrero aa nosepxaocn, 3eMJIH. Pa3JIHlIHbIe TOllKH 3eMHoH no
aepxaocrn nOJIYllaIOT HeO)l.HHaKOBoe KOJIHlIeCTBO renna BCJIe)l.CTBHe 
HaKJIOHHOrO nOJIO:>KeHHH OCH spameaas 3eMJIH OTHOCHTeJIbHO nJIO
CKOCTH 3KJIHnTHKH. 

LlJIH cpaBHeHHH reaneparypaux yCJIOBHH aaeneau nOHHTHH 
o cpenaecyrosasrx, Cpe)l.HeMeCHlIHbIX H cpenneronoasrx rexneparypax 
aa OT)l.eJIbHblX ysacrxax nosepxaocra 3eMJIH. 

HaH60JIblllHe KOJIe6aHHH rexneparyp HCnbITbIBaeT BepxHHH TOJIIIJ:a 
3eMJIH. BrJIy6b OT nosepxaocra cyrosuue, MeCHlIHbIe H ronossre 
KOJIe6aHHH rexneparyp nOCTeneHHO YMeHblllalOTcH. TOJIIIJ:a 3eMHoH 
KOpbI, B npenenax KOTOpOH noponu acnsrrusaior BJIHHHl1e COJIHellHOro .. TenJIa, Ha3b1BaeTCH reJIHOTepMHlIecKoH 30HOH. rJIy6HHa 3TOH 30HbI 
sapsnpyer OT HeCKOJIbKHX MeTpoB )1.0 30 M. 

00)1. reJIHOTepMHlIecKoH 30HOH pacnonaraerca nOHC nOCTOHHHOH 
reaneparypsr, rne Ce30HHbIe KOJIe6aHHH rexneparypu He CKa3bI
BaIOTCH. B paaoae MOCKBbI OH HaXO)l.HTCH aa rJIy6HHe 20 M. 

HH:>Ke noaca nocToHHHOH reaneparypu pacnonosceaa 30Ha reo
TepMHH. B 3TOH 30He npOHCXO)l.HT nossnuenae rexneparypsr C rJIy6H
HOH aa ClIeT BHyTpeHHeH TenJIOTbi 3eMJIH - B cpennex aa 1 DC aa 
Ka:>K)l.ble 33 M. 3TOT HHTepBaJI rJIy6HH Ha3bIBaeTCH reo T e p M H
1I e C K 0 H C T Y n e H b 10. OpHpOCT reanepatypu np a yrJIy6JIeHHH 
BHYTPb 3eMJIH aa 100 M Ha3bIBaeTCH reo T e p M H 1I e C K H M 
r p a)l. H e H TOM. BeJIHlIHHbI reOTepMHlIeCKHX crynean if rpa
naeara 06paTHO nponopuaoaansnsr H pa3JIHlIHbI )l.JIH pa3HbIX paHOHOB 
3eMJIH. J1x npOH3Be)l.eHI1e - BeJIHlIHHa nOCTOHHHaH H panna 100. 
ECJIH, aanpnaep, cryneas paana 25 M, TO rpanaear paaen 4 DC. 

Pa3JIHlIHH B BeJIHlIHHaX reOTepMHlIeCKOH crynena MoryT 6bITb 
06yCJIOBJIeHbI pa3HOH pa)l.HOaKTHBHOCTblO H TenJIOnpOBO)l.HOCTblO rop
HbiX nopon, rH)l.pOXHMHlIeCKHMH npoueccana B aenpax, xapaxrepox 
3aJIeraHHH ropnsrx nopon, reaneparypoa nO)l.3eMHbIX BO)l., ynanea
HOCTblO OT OKeaHOB H MopeH. 

BeJIHlIHHa reOTepMHlIeCKOH cryneaa H3MeHHeTCH B lllHpOKHX 
npenenax. B paaoae OHTHropCKa OHa pasaa 1,5 M, JIeHHHrpa)l.a
19,6 M, MOCKBbI - 38,4 M, B KapeJIHH - 60JIee 100 M, B paaone 
OOBOJI:>KbH H Bauncapaa - 50 M H T. )I.. 

r JIaBHblM HCTOllHHKOM BHyTpeHHeH TenJIOTbI 3eMJIH HBJIHeTCH 
pa)l.HOaKTHBHbIH pacnan Bew.eCTB, cOCpe)l.OTOlleHHbIx B OCHOBHOM B 3eM
HOH xope, Ilpennoaararor, xro TenJIOTa B HeH YBeJIHlIHBaeTCH B COOT
BeTCTBHH C reOTepMHlIeCKOH cryneusto )1.0 rJIy6HHbI 15-20 KM. 
r JIy6:>Ke npOHCXO)l.HT peaxoe B03pacTaHHe BeJIHlIHHbI reoTepMHlIecKoH 
crynena. CneU:HaJIHCTbI ClIHTaIOT, xro reaneparypa B uearpe 3eMJIH 
He npensnnaer 4000 DC. ECJIH 6b1 BeJIHlIHHa reOTepMHlIeCKOH cryneaa 
cOXpaHHJIaCb O)l.HHaKOBoH )1.0 uearpa 3eMJIH, TO rexneparypa na rny
6HHe 900 KM paBHHJIaCb 6b1 27 000 DC, a B nenrpe 3eMJIH )l.ocTHrJIa 6b1 

npaxepuo 193 000 DC. 

rJIABA III 

CTPOEHHE 3EMJlH 

3eMJIH COCTOHT H3 060JIOlleK pa3JIHlIHOH nJIOTHOCTH, KOHu:eHTpH
lIeCKH pacnOJIaralOw.HxcH BOKpyr u:eHTpaJIbHOrO H)l.pa. 

BHeIIlHHe 060JIOllKH - araoepepa H rnnpocrpepa - caxue JIerKHe, 
OHH COCTaBJIHIOT HHlITO:>KHYIO )l.OJIIO MaCCbI nJIaHeTbI. OCHOBHylO ee 
xacn. COCTaBJIHIOT 3eMHaH xopa, MaHTHH H H)l.PO. 

Oc06aH crpepa 3eMJIH, HaCeJIeHHaH opraHH3MaMH, nOJIyllHJIa 
Ha3BaHHe 6nocrpepu. OHa OXBaTbiBaeT xacn. araoctpepu, aenocpen
CTBeHHO npHJIeralOIIJ:YIO K nOBepXHOCTH 3eMJIH (npeHMYIIJ:eCTBeHHO 
rponocrpepy), BCIO rnnpocpepy H nOBepXHOCTHbIe CJIOH 3eMHOH xopu 

He 60JIee 3 KM). 

§ l , BHewHHe oOOJIO'lKH 3eMJIH 

A T M 0 C t}l epa HBJIHeTCH ra3006pa3HoH 060JIOllKOH 3eMJIH. 
OHa COCTOHT H3 rpex CJIOeB - rponoepepu, CTpaToct}lepbI H HOHO
ct}lepbI H pacnpOCTpaHHeTCH aa BbICOTY B HeCKOJIbKO TbICHlI KHJIO
MeTpOB. COrJIaCHO HCCJIe)l.OBaHHHM C nOMOIIJ:blO BbICOTHbIX paxer, 
COCTaB araocrpepu )1.0 BbICOTbI 100 KM H3MeHHeTCH He3HallHTeJIbHO. 
I1cKJIlOlIeHHe COCTaBJIHIOT BO)l.HHOH nap, CKOHu:eHTpHpoBaHHbIH npe
HMYIIJ:eCTBeHHo B6JIH3H 3eMHoH noaepxuocra, H 030H, KOTOpbIH cyme
crsyer B anne CJIOH aa 60JIbIIlOH BbICOTe. 

CaMblH HH:>KHHH CJIOH aTMoct}lepbI - rponoepepa, HMeeT MaKCH-
MaJIbHYIO BbICOTY Y sxsaropa (no 17 KM) H MHHHMaJIbHYIO - y nOJIIO
COB (7-10 KM). B rponocrpepe cO)l.ep:>KHTCH )1.090% MaCCbI arvocpepu 
H no-mr sees BO)l.HHOH nap. I'aaoauii COCTaB (B03)1.YX) rponoepepu 
cJIe)l.ylOIIJ:HH: 78,08 % a30Ta, 20,95 % KHCJIOp0)l.a, 0,93 % aprona 
H OKOJIO 0,03 % yrJIeKHCJIOrO rasa. Ha )l.OJIIO )l.pyrHx ra30B (sonopona, 
HeOHa, reJIHH, xparrroaa. KceHOHa H T. n.) npHXO)l.HTCH He 60JIee 

0,01 %. 
TeMnepaTypa B03)1.yxa y nonepxaocra 3eMJIH 3aBHCHT OT lllHPOTbI 

MeCTHOCTH H pa3JIHlIHblX KJIHMaTHlIeCKHX yCJIOBHH - y)l.aJIeHHOCTH 
OT oxeana, MOpCKHX H B03)1.YlllHblX TelleHHH, BbiCOTbi MecTHocTH 
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H T. n. C BbICOTOH npOHCXO,AHT nocreneaaoe nOHHiKeHHe TeMnepaTypbI " B Cpe,AHeM'Ha 0,5-0,6 "C na Ka:m,AbIe 100 M. TaK, aa BbICOTe 10 KM 
resmeparypa B03,Ayxa HHiKe -50°C. 

B aarepnane BbICOT OT 7-12 ,AO 80 KM OT nosepxaocra 3eMJIH 
paCnOJIOiKeHa cTpaTOC¢epa. Macca ee COCTaBJISIeT MeHee 10 % MaCCbI 
arxocrpepsr, Crparocrpepa CO,AepiKHT' CJIOH 030Ha, norJIo~alO~ero 
yJIbTpalj>HOJIeTOBOe COJIHeqHOe H3JIyqeHHe. BJIarO){apSI npHcyTcTBHIO 

sroro CJIOSI YiKe B HHiKHHX qaCTSIX crparocrpepu HaqHHaeTcSI nOBbI
lIIeHHe rexneparypu H aa BbICOTe OKOJIO 60 KM OHa ,AOCTHraeT 750C. 

,UaJIee CJIe,AyeT CJIOH, r)(e Ha6JIIO,AaeTCSI nOJIHOe orcyrcrsae 030Ha, 
BCJIe,ACTBHe qero rexneparypa na BhlCOTe 80 KM nOHHiKaeTCSI ,AO 

-90°C. BbIlIIe sroro CJIOSI TeMnepaTypa nasaaaer nOBbIlIIaTbCSI. 

, 

Hoaocrpepa COCTOHT He xeaee qeM H3 xerupex pa3JIHqHbIX cnoes, 
pacnOJIaralO~HXCSI aa BbICOTe OT 80 ,AO 400 KM OT nOBepXHOCTH 3eMJIH 

H xapaKTepH3YIO~HXCSI 60JIbliiOR KOHIJ,eHTpaIJ,HeH CB060AHbIX 3JIeKTpO
HOB, UOHH3HpOBaHHbIX aTOMOB H MOJIeKyJI. BbIllIe nOCJIe,AHerO CJIOSI 

nJIOTHOCTb 3JIeKTpOHOB nocreneaao YMeHbliiaeTCSI. CJIOH aoaoerpepu 
06JIa,Aa1OT CBORCTBOM orpaacars KopOTKHe pa,AHOBOJIHbI. I'assr HOHO

crpepsr CHJIbHO paspesceau, TaK KaK OHH HaXO,ASITCSI B aTOMHOM, a He 

B MOJIeKyJISIpHOM COCTOSIHUH. Tesmeparypa HOHoclj>epbI B03paCTaeT 

C BbICOTOH: na BbICOTe 200 KM OT nosepxaocra 3eMJIH OHa ,AOCTHraeT 

600-700°C, a aa BbICOTe 11 000 KM - 4000 °C, qTO 06'bSICHSIeTcSI 

HHTeHCHBHbIM nOrJIO~eHueM a3OTOM U KHCJIOpO,AOM yJIbTpalj>HOJIeTO

BbIx JIyqeH. O,AHaKO B CUJIY ocoeoro lj>u3HqeCKOrO COCTOSIHHSI HOHO
cdepu TeJIa B He" He HarpeBalOTCSI. 

r H,A p 0 C lj> epa SIBJISIeTCSI BO,AHOH: 060JIOqKOH 3eMJIH. Oaa 
BKJIlOqaeT BO,AbI OKeaHOB, Mopeti, 60JIOT H T. n, nJIO~a,Ab, 3aHSITaSI 

BO,AOH, COCTaBJISIeT 60JIee 70 % BceH noaepxaccra 3eMJIH. nO,AaBJISI

lO~aSI sacrs rH,ApOC¢epbI npuxO,AUTCSI H3 ,AOJIIO OKeaHOB H MopeR. 

Cpe,AHSISI rJIy6HHa rH,ApOC¢epbI 3,75 KM. O,AHaKO B 60JIee rJIy60KHx 
OKeaHCKHX snanaaax (nanpaxep, B MapHaHcKoR Bna,AHHe B TUXOM 
oxeane) TOJI~a BO,AbI ,AOCTHraeT 11 KM. 

BO,AbI OKeaHOB H MopeR CO,AepiKaT B cpe,AHeM 35 r COJIeR B 1 JI, 

a npecaue BO,AbI CYlliH. - 1 r. Cpe,Au COJIeR B MOPl;KOH: BO,Ae npeoona
,AaeT XJIOpHCTbIH HaTpuH (78 %), OCTaJIbHYIO ax sacn. COCTaBJISIIOT 

XJIOpHCTbIH MarHHH, cepHOKHCJIbIR MarHHH, cepHOKHCJIbIH KaJIbIJ,HH, 
XJIOpHCTbIH KaJIbIJ,HR, yrJIeKUCJIbIH KaJIbIJ,HH. B MOpCKOH BO,Ae B He

3HaqHTeJIbHbIX KOJIHqeCTBaX npHCyTcTBylOT KpeMHe3eM, 6pOM, HO,A, 

MapraHeIJ" CBHHeIJ" 30JIOTO, a raxsce rasu - KHCJIOpO,A, yrJIeKUCJIbIH 
ras, aMMHaK H cepOBO,AOpO,A. 

§ 2. BHyTpeHHHe 06oJIOQKH H HApo 3eMJIH 

B pe3YJIbTaTe u3yqeHUSI 3eMJIeTpSICeHHH 6bIJIO yCTaHOBJIeHO, qTO 
aa onpe,AeJIeHHbIX rJIy6HHax npOHcxO,ASIT CKaqK006pa3HbIe H3MeHeHHSI 
CKOpOCTH pacnpocTpaHeHHSI nponoasaax H nOnepeqHbIX ceikMHqeCKHX 
BOJIH. 3TH 'SIBJIeHHSI CBSI3aHbI C pe3KUM H3MeHeHHeM nJIOTHOCTH Be. 

~eCTBa 3eMJIIf If ero CQCTaaa. TaKIfM 06pa30M, 3eMJIR OKa3hlBaeTCSI 

• 

PRC. 2. npIIH1VlriRaJIbHblH paapes 3eMHOH xopu H noncraaaiouiea MaHTHH 
(no B. n. faBpHJIOBy, 1979 r.) 

3eMHIlJI Kapa . I 3eMHaR Kapa aKeaH~ I 3'MNaR Kapa
xaHmUNiHmalbHa,a mll.na \ CNara mllna I KIIHmIl.H'HmalbHa'D muna 

~o/(eaH I 
Il" G" III ' ~/'" 

)(0"111 \ """",
J ""6"1/1

J i 
\ IDcaaa~Hblu CIIOU 

HUIKHRJI .MaHmUR 

pa3,AeJIeHHOH cBoe06pa3HbIMH nOBepxHocTSIMH na HeCKOJIbK0060JIoqeK, 

xapaKTepH3YIO~HXCSI pa3JIHqHbIMH CBoHCTBaMH. 

3 e M H a SI K 0 P a. 3eMHoH KOPOH Ha3bIBaeTCSI sees KOMnJIeKC 

ropaux nopon MeiK,Ay aTMocepepoH H ranpoceepoa csepxy H nosepx

HOCTblO MOX9POBH~Hqa CHH3Y (pHC. 2). 
Iloaepxnccrs 3eMJIH ,AeJIHTCSI na ,ABe OCHOBHbIe qaCTH - KOHTH

HeHTaJIbHYIO H OKeaHHqeCKYIO. TaKoH xapaxrep nJIaHeTapHOrO pens

erpa CBSI3aH C pa3HbIM CTpoeHHeM H COCTaBOM 3eMHOH KOpbI. nO,A 

MaTepHKaMH TOJI~HHa 3eMHOH KOpbI ,AOCTHraeT 75 KM (B Cpe,AHeM 

35 KM), a non OKeaHaMH 3-12 KM (B Cpe,AHeM 4-6 KM). 

KOHTHHeHTaJIbHaSI xopa C nOBepxHoCTH CJIOiKeHa OCa,AOqHbIMH 

nOpO,AaMH, 06pa3YIO~HMH OCa,AOqHbIH CJIOH MO~HOCTblO OT 0 ,AO 15 KM 

H 60JIee. HUiKHSISI sacrs OCa,AOqHOrO CJIOSI non ,AeHCTBHeM BbICOKUX 

TeMnepaTyp H ,AaBJIeHHH npe06pa30BaJIaCb B MeTaMoplj>HqeCKHe rop
asre nOpO,AbI. B aexoropux MeCTax MeTaMoplj>HqeCKHe' H OCa,AOqHbIe 

nOpO,AbI npopeaanu MarMaTHqeCKHMH nOpO,AaMH. nJIOTHOCTb ocaaos

HbIX nopon 2,6-2,65 r/cM3
, CKOpOCTb pacnpocrpaaeans B HHX npo

,AOJIbHbIX BOJIH 2,5-3,5 KM/C. 
Ocanoxaue H MeTaMoplj>HqecKHe nOpO,AbI nO,ACTHJIaIOTCSI nOpO,AaMH 

rana rpaaaroa. Cpe,AHSISI nJIOTHOCTb HX 2,7 r/cM3
; CKOpOCTb pacnpo

CTpaHeHHSI npO,AOJIbHbIX BOJIH 5,5-6,3 KM/C, nonepesnux 3,4

3,7 KM/c. 3TOT CJIOH nopon yCJIOBHO Ha3BaH rpaHHTHbIM. nO,A rpanar
HbIM saneraer «6a3aJIbTOBbIH» CJIOH, npe,ACTaBJIeHHbIH nOpO,AaMH, 

6JIH3KHMH no CBoHcTBaM K 6a3aJIbTaM. Ilosepxuocrs, pa3,AeJISIIO~aSI 
rpaHHTHbIH H «6a3aJIbTOBbIib CJIOH, Ha3bIBaeTCSI ncsepxnocrsto KOH

pana, Ea3aJIbTOBbIe nOpO,AbI CO,AepiKaT no cpaBHeHHIO C rpaHUTaMH 

• 
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PIiC. 3. Cxevu snyrpeanero CTpoeHIiH (a) Ii 
csojlcrs 3eMJlH (6) 

, ' 

'" "'-	 MeHbille KpeMHHH H aJIlOMHHHH,"" '"	 OOJIbille R<eJIe3a H MarHHH, lIeM OO'b

HCHHeTCH HX OOJIee BblCOKaH nJIOT

HOCTb (2,8-2,9 r/ca"). CKOpOCTb 

pacnpocrpaaenas B HHX nponons

HbiX BOJIH 6,5-7 KM/c, nortepex-
HbIX - 3,7-4,1 KM/c. ,., B OTJIHlIrre OT KOHTHHeHTaJIbHOH OKeaHHlIeCKaH xopa CJIOR<eHa 

6a3aJIbTOBblMR noponaxu, aaneraromaaa non HeOOJIbiliRM no MOr.u.

HOCTR CJIOeM ocanxos. I1cCJIe)],oBaHHHMH nOCJIe)],HRX JIeT B OKeaHH

lIeCKOH xope MeR<)],y ocanoxasra H Oa3aJIbTOBblM CJIOHMR BbI51BJIeH 

Ha)],oa3aJIbTOBb1H CJIOH, npencraaneanuf lIepe)],yIOr.u.HMHCH ynJIOT

HeHHbIMH ocanosnav« noponaxa, KpeMHHcTblMH KOHKpeUHHMH H no
PHCTblMH Oa3aJIbTOBblMH JIaBaMH. 

B XHMHlIeCKOM COCTaBe 3eMHoH xopsr npeOOJIa)],aIOT KHCJIOpO)], 
(49,13 %), KpeMHHH (26 %), aJIIOMHHHH (7,45 %), R<eJIe30 (4,2 %), 
KaJIbuHii (3,25 %), HaTpHH (2,4 %), KaJIHH H MarHHH (no 2,35 %), 
BO)],°P0)], (l %). 

M a H T H 51 3 e M JI H. MeR<)],y rrosepxrrocrsm MOXOPOBHlJHlIa 
H 51)],POM pacnOJIaraeTC51 enie O)],Ha OOOJIOllKa 3eMJIH, Ha3bIBaeMa51 
MaHTHeH. fJIyoHHa HHR<HeH rpaaauu MaHTH'H 2900 KM. 

MaHTH51 Heo)],Hopo)],Ha no cocTaBy H Ha rJIyoHHe OKOJIO 900 KM 

pa3)],eJI51eTC51 na )],Be OOOJIOlIKH - BepxHIOIO H HHR<HIOIO (CM. pHC. 2). 
BepxHH51 MaHTHH xapaxrepusyerca Heo)],Hopo)],HOCTbIO cpensr, lITO 

CB513aHO C ee paCCJIOeHHOCTbIO. OHa pa3)],eJIHeTC51 na TpH CJI051, OTJIH

lIaIOr.u.HXC51 nJIOTHOCTbIO seutecraa H CKOpOCTbIO pacnpocrpanenna 

ceiiCMHlleCKHX BOJIH. BepXHHH:, TBep)],blH CJIoii COBMeCTHO C 3eMHOH 

KOPOH otipaayer JI H T 0 C <p e p y, xapaKTepH3yIOruyIOC51 OOJIbIIIeii 
npOllHOCTbIO aeutecrsa. ,UJI51 sepxnero CJI051 xapaxrepso pesxoe B03

pacranae C rJIyoHHOH rpanaeara cxopocrea npo)],OJIbHbIX H nonepex
HblX ceiiCMRlIeCKRX BOJIH (pRC. 3). HRR<e aaneraer CJIOH nOHHR<eHHbIX 

CKopocTeH - BOJIHOBO)],. I(	 sexy npaypoxea nOHC pa3M51rlJeHH51, 

nOJIyllHBIIIHH Ha3BaHHe acrenoopepu, B 3TOM CJIoe Ber.u.eCTBO OT)],eJIb

nux JIHH3 HaXO)],HTCH B R<H)],KO-TBep)],OM COCTOHHHH, xorna rpaaynu 
reepnoro aeutecrna oxpyaceau nJIeHKOH pacnnasa. ACTeHOC<pepa 

OTJIHlIaeTC51 OT CMeR<HbIX CJIOeB nOHHR<eHHOii B513KOCTbIO H nJlOTHOCTbIO 

(OKOJIO 3 r/cM3) R MeHbilieH CKOpOCTbIO pacnpocrpaaeans ceifcMHlIe

CKHX BOJIH. Cpe)],HHH rJIyoHHa acreaocrpepu 100-200 KM, non cpe

)],HHHO-OKeaHCKHMH xpeoraan - 30-50 EM. C HeH CB513bIBaIOT asr
)],eJIeHHe Oa3aJIbTOB H npyrue npoueccsr MarMaTH3Ma, nornoutenne 

3HeprHH spamesua, npHJIHBHbIe pexoacrpyxnaa <pHrypbl 3eMJlH 

H T. n. HHR<HHH: CJIOH nepxaen MaHTHH (CJIOH fOJIHUbIHa, CJIOH C) 
ClIHTaeTCH nepexonasm MeR<)],y sepxaen H HHR<Hefi MaHTHefr. Xapax
repnayercs OH TBep)],blM COCTOHHHeM seuiecraa, noasnuenaoa ero 

nJIOTHOCTbIO (4,3 r/cM3
) H BH3KOCTbIO, a TaKR<e B03pacTaHHeM CKO

pOCTH pacnpocrpaaenns ceHCMHlIeCKHX BOJIH. CO CJIOeM C CB513bIBaIOT 

TeKTOHHlIeCKHe, MarMaTHlIeCKHe H MeTaMop<pHlIeCKHe npoueccsr 3eM

HOH KOpbI H, B lIaCTHOCTH, HaHOOJlee rJIyooKO<pOKycHble 3eMJleTpHCe

HHH, n03TOMY BepXHIOIO MaHTHIO C 3eMHOH KOPOH OO'be)],HH51IOT e)],H1IbIM 

nOH51THeM T e K T 0 HOC <p epa. 

o XHMHlIeCKOM COCTaBe BepXHeH MaHTHH HeT eaanoro MHeHH51 • 

4aCTb YlleHbIX nonaraer, lITO BepXHHH MaHTH51 CJIOR<eHa ynsrp a

OCHOBHblMH noponaan - nepH)],OTHTOM H )],yHHTOM, npyrae ClIHTaIOT, 

lJTO ee rtoponu OoralJe KpeMHe3eMOM H 60JIbille COOTBeTcTByIOT 6a

3aJIbTY· 
HHR<H5151 MaHTH51 xapaxrepnayercs OOJIee BblCOKOH nJIOTHOCTbIO 

sentecrna (5,5-6 r/cM3), oOyCJIOBJIeHHofr conepscanaea B ee COCTaBe 

napany C KHCJIOpO)],OM, KpeMHHeM H MarHHeM oOJIee THR<eJIbIX 3J1eMeH

TOB - R<eJIe3a Ii HHKeJIH. 

5I )], p 0 3 e M JI H. I'pasuna MeR<)],y MaHTHeH H 51)],POM 3emJIH 

OTMellaeTCH pe3KHM YMeHbIIIeHHeM CKOpOCTH npononsasrx H nonepex

HblX CeHCMHlJeCKHX BOJIH. 

B CBOIO oxepens, H)],PO TaKR<e )],eJIHT na nse lIaCTH - BHeiliHIOIO 

H BHyTpeHHIOIO (CM. pHC. 3). I'paaaua MeR<)],y HHMH aa rnyoaue 

5100 KM OT nosepxnocrn 3eMJIH <pHKcHpyeTc51 YBeJIHlIeHHeM CKOpOCTH 

npo)],OJIbHbIX ceHCMHlIeCKHX BOJIH. Cy)],51 no CKOpOCTH ceHCMHlIeCKHX 

BOJlH, aaeumee 51)],PO ocpaaosano pa3M51rlJeHHbIM Ber.u.eCTBOM. 
flo COBpeMeHHblM )],aHHbIM, saeumee 51,l(pO 3eMJlH COCTOHT H3 

pa3M51rlleHHbIx CBepXnJIOTHbIX CHJIHKaTOB HJIH R<e OKHCH R<eJIe3a. 

HecMOTp51 aa pa3M51rlleHHoe COCTOHHHe, Ber.u.eCTBO aneuraero 51)],pa 

xapaxrepaayercs BblCOKOH nJlOTHOCTbIO - 6-12,2 r/cM3. 

fJIyoR<e 5100 KM pacnoaaraercs snyrpeaaee 51)],PO 3eMJIH, COCTO

srnee, no scea BH)],HMOCTH, as CnJIaBa R<eJIe3a C HHKeJleM H HaXO)],51· 

uieeca B TBep)],oM COCT051HHH. flJIOTHOCTb aetuecraa B ueurpe 3eMJIH 

)],OCTHraeT 13 r/ca". 

§ 3. I'anoresa 0 B03HHKHOBeHHH 3eMHoH KOpbl 

3eMHa51 xopa Bbl)],eJIHJIaCb H3 MaHTHH B nponecce reOJIOrHlIeCKoH 
3BOJIIOl1,HH 3eMJlH. B 3TOT nep aon KaK H B npouecce )],oreOJIOrHlIeCKoH 

3BOJIIOl1,HH, sepxaae lIaCTH MaHTHH npeTepneBaJiH pa)],HoaKTHBHbIH 
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pa30rpeB. 3HaIJHTe~bHOe KO~HIJeCTBO Ten~OBOH 3HeprHH nocTyna~o 
OT CO~Hna. Ilpa epOpMHpOBaHHH H,/(pa H MaHTHH BbICB060,/(H~aCb aaep
rHH, KaK IlOJIaralOT COH3MepHMaH C pa,/(HOreHHOH. O,/(HaKO BHyTpeHHHH 
pasorpea 3eM~H npOHCXO,/(H~ HepaBHOMepHO,' OT,/(eJIbHblMH OIJaraMH. 
Ilpa nO,/(oeMe paCnJIaB~eHHOrO xarepnana H3 OIJarOB n~aB~eHHH 
npOHCXO,/(HJI npouecc, Ha3BaHHbIH axan. A. fl. BHHorpa,/(OBblM 30HHOH 
n~aBKOH H XOpOllIO H3YIJeHHblH HM Hero YIJeHHKaMH aa MaTepHa~e 
XOH,/(PHTOBblX MeTeOpHTOB. .-

Ilpn 30HHOH nJIaBKe ocenana H KpHCTa~~H30Ba~HCb B nepayio 
osepens HaH60JIee ryronnaaxue KOMnOHeHTbI. 00 Mepe npo,/(BH)KeHHH 
saepx aa CIJeT 3anaCOB renna B )KH,/(KOM cnoe pacnaas o60rarn.a~CH 

HaH60~ee JIerKOn~aBKHMH KOMnOHeHTaMH. OH CTaHoBH~CH 60~ee 
KHC~b1M, a MaHTHH, sepes KOTOpyIO OH npouren, 60~ee OCHOBHOH. 
Ilponyxrsr Bbm~aB~eHHH MaHTHH npaaeaa K q>opMHpOBaHHIO nepBHIJ
noro 6a3aJIbTOBOro CJIOH 3eMHOH xopu, Ha nOBepXHOCTH naaaersr 
nOHBH~HCb nepaaxaae BY~KaHo-n~YTOHHIJeCKHe KO~bneBble CTpyK
rypu, aanoxaeamre 6a3aJIbTOM. Hapsny C MeTeopHTHblMH xparepaxa 
OHH 06pa30BaJIH neH3a)K, CXO,/(HblH C ~YHHbIM. fl03TOMy paCCMaTpH
BaeMyIO CTa,/(HIO <POpMHpOBaHHH 3eMHOH KOPbI Ha3b1BaIOT ~ y H H 0 H. 
OHa npononacaaacs OT 4,6 ,/(0 4 M~P,/(. ner naaan, 

B-b1n~aBJIeHHe 6a3a~bToBor0 C~OH conposoxaanocs ,/(era3an.HeH 
MaTepHaJIa MaHTHH. BbI,/(e~HBllIHecH' rasa CKan~HBa~HCb B OKO~O

3eMHOM npocrpaacrae 6~aro,/(apH CH~aM sexaoro THrOTeHHH. Ilona
raIOT, IJTO nepBHIJHaH arjrocrpepa COCTOH~a npeaxymecraeaao H3 
MeTaHa, aMMHaKa, B MeHbllIeH CTeneHH - H3 BO,/(0Po,/(a, napos BO,/(bl 
H yrvrexacaoro raaa. B 3TOT )Ke nepaon reO~OrHIJeCKOH 3BO~IOnHH 
3eMJIH npOHcxo,/(H~O epOpMHpoBaHHe nepBHIJHblX BO,/(HblX 6acceHHoB. 
flo ,/(aHHblM A. fl. Baaorpanoaa, KO~HIJeCTBO BO,/(bl,06pa30BaBllIeHcH 
npa KOH,/(eHcanHH ee napoe B npouecce 30HHOH n~aBKH, cOH3MepHMo
 
C 06oeMoM cospeaeaaax OKeaHOB H MopeH. .
 

TaKHM 06pa30M, K KOHny ~YHHOH CTa,/(HH na 3eMJIe CtPOpMHpoBa

~HCb 6a3aJIbTOBblH CJIOH 3eMfwH xopsr, nepBHIJHbIe arxocrpepa H ranpo

crpepa. 

.LI.a~bHeHllIaH 3BO~IOnHH 3eM~H CBH3aHa C q>opMHpoBaHHeM rpanar
aoro C~OH 3eMHOH xopu. Iloaansunreca paHee arxocrpepa H rnnpo
crpepa cnoc06CTBOBaJIH pa3pYllIeHHIO ropnoro peaserpa BY~KaHHIJe
cxoro npOHCXO)K,/(eHHH. Ilponyxrsr paspyureans OCa)K,/(a~HCb B no
HH)KeHHblX MecTax, 06pa30BblBaH nepasre ocanosaue noponsr, O,/(HO
speaeano C HHMH epOpMHpoBa~Hcb H 3epepY3HBbI -:- pesyasrar aenpe
Kparn.aIOrn.eHcH ByJIKaHHIJecKoH ,/(eHTe~bHOCTH. Basaasroaaa xopa 
acnsrruaana B 3TOT nepnon npeaxymecraeano aepraxansasre TeKTO
HHIJeCKHe ,/(BH)KeHHH. 

OT~O)KeHHH 06~OMOIJHblX H 3<MJY3HBHblX nopon ,/(OCTHra~H 60~b
llIOH MOm.HOCTH. Ilonsepraacs yn~oTHeHHIO H MeTaMopepH3My, OHH 
npe06pa30BblBa~Hcb B MeTaMoptPHtlecKHe noponu (rneacu, KBapnHTbI 
H T. n.). flo,/( B~HHHHeM HCXO,/(Hrn.HX H3 aenp 3eM~H raaoaux H )KH,/(KHX 
pacrnopos, conepscatnax rn.e~OtlH H xpexnesea, npoacxonan TaK)Ke 
npouecc MeTaCOMaTHIJeCKOH rpaHHTH3anHH ocanxoa. Ilepaoaaxaasao 
20 

rpaaaraue H rHeikoBble KOMn~eKCbI 06pa30BbIBamt: onam.nue CTpyK
Typbl OT e,/(HHHn ,/(0 COTeH KH~OMeTpOB B nonepesuaxe, naauaaexue 
OBOH,/(aMH, H~H HYK~eOH,/(aMH ((HYK~eOC» - H,/(pO), B CBH3H C IJeM 
CTa,/(HIO 06pa30BaHHH rpanarnoro CJIOH 3eMHOH xopu 6bmo npenno
)KeHO Ha3b1BaTb H y K ~ e a p H 0 H. 'OHa np0,/(OJI)Ka~aCb OT 4 ,/(0 
3,5 M~P,/(. ~eT aasan. Ilocrenenao tpopxnpoaaane nyxneapnsrx H,/(eo 
crane nOBceMeCTHbIM. CJIHBaHCb, OHH 06pa30BblBa~H qraHHTHblH CJIOH 
3eMHoH xopu C 60~ee pasaoxepaoa, IJeM nsme, MOrn.HOCTbIO - ,/(0 
35-40 KM. 

TaKHM 06pa30M, B nepaon ~YHHOH H HYK~eapHoH cTa,/(HH CepOpMH
posanacs 6a3a~bToBblH H rpaHHTHbIH C~OH 3eMHoH xopsr. O,/(HaKo 3TO 
6b1~a nepBUIJHaH xopa, He rpoayras noxa npoueccaaa 06pa30BaHHH 
reOCHHKJIHHa~eH, CK~a,/(Ko06pa30BaHHH H epOpMHpOBaHHH nnartpopx. 
3TH aonpoca 6Y,/(Y.T paCCMOTpeHbI HH)Ke. 

r~ABA IV 

«I> "3"lJECKMI )I("3Hb 3EMHOA KOPbl 

§ 1. 06m.aSl xapaxrepacrasa reOJIOrH'IeCKHX npoueccos 

Ilpoueccsr, npasonsinae K H3MeHeHHIO BHyTpeHHeH crpyxrypsr 
3eM~H H 3eMHoH KOpbI, 06pa30BaHHIO H pa3pYllIeHHIO MHHepa~oB 
H ropnsrx nopon, H3MeHeHHIO yCJIOBHH aaneraaaa ropnux nopon, 
06pa30BaHHIO H H3MeHeHHIO' penserpa 3eMHoH nosepxaocrn, Ha3bI
BaIOTCH reO~OrHIJeCKHMH nponeccaxa. reO~OrHIJeCKHe npoueccsr npn
HHTO ,/(e~HTb aa 3K30reHHbIe (BHellIHHe) H sanoreaaue (BHyTpeHHHe). 

3K30reHHbIe npoueccu BbI3bIBaIOTCH snepruen, nO~YIJaeMoH3eMJIeH 
OT CO~Hna, npHTH)KeHHeM CO~Hna H Jlyusr, spauteaaea 3eM~H soxpyr 
caoeii OCH, ,/(eHCTBHeM CH~b1 TH)KeCTH. 3H,/(oreHHble npoueccu 06yc~0
B~eHbI B OCHOBHOM snepr-aea neap 3eM~H. B HaCTOHm.ee BpeMH ,/(OCTH
)KeHHH KOCM9XHMHH n03BOJIH~H HaIJaTb H3YIJeHHe CBH3eH 3H,/(oreHHbIX 
nponecCOB C HB~eHHHMlI, npOHCXO,/(Hm.HMH BO Bcenenaoa. _ 

3K30reHHble npoueccu npHBO)I,HT K BblpaBHHBaHHIO epOPM penserpa 
MeCTHOCTH, C03,/(aHHbIX KaK 3H,/(0r-eHHbIMH, TaK H 3K30reHHblMH npo
neccaxa, npOHCXO,/(HBllIHMH paaee. Ilon B~HHHHeM Ko~e6aHHH rexne... 
paryp, non ,/(eHCTBHeM serpa, sonsr, MopCKoro npH60H, JIe,/(HHKOB 
H T. n. npOHCXO,/(HT paspyureaae ropnux nopon H nepenoc HX B no
HH)KeHHble YIJaCTKH 3eMHOH nOBepXHOCTH, r~aBHbIM 06pa30M B MOpH 
H OKeaHbI. 

B pesynsrare sanoreaasrx npOneCCOB npOHCXO,/(HT 3eM~eTpHceHHH 

H BY~KaHHIJeCKHe H3Bep)KeflHH, B03HHKaIOT pa3~OMbI B 3eMHOH xope; 
CMH,HaIOTCH B CK~a,/(KH Morn.Hble C~OH 3eMHOH xopu, 06pa3yIOTcH rop
nsre xpeoru H Bna,/(HHbI. Ilpa OX~a)K,/(eHHH H 3aCTblBaHHH MarMbI, 
nocrynaiomea H3 aenp 3eM~H, o6pa3yIOTcH xaraamsecsne ropaue 
noponu. K 3H,/(oreHHblM nponeccax CJIe,/(yeT OTHeCTH H HBJIeHHH MeTa
MopepH3Ma ropaux nopon, npOHCXO,/(Hrn.He BHe 30HbI BblBeTpHBaHHH 
3eMHOH xopu non B~HHHHeM; ,/(aB~eHHH, reaneparypta H XHMHIJeCKH 

21 

"~ 

:-.~~~, .: ' 



aKTHBHbIX seutecra H BbI3bIBalOIll,He xopennue H3MeHeHHH rOpHbIX 
nopon, 

C TetIeHHeM BpeMeHH snnoreaasre npoueccsr npHBO)!.HT K H3MeHe
HHIO rpaaau BO)!.HbIX 6aCCeHHOB. B CBH3H C tIeM xacn, OCa)!.OtIHbIX nopon 
OKa3bIBaeTCH na nOBepXHOCTH 3eMJIH, rne OHa nonaepraerca )!.eHCTBHIO 
3K30reHHbIX npoueccos. B pe3YJIbTaTe HatIHHaeTCH HOBbIH U.HKJI, 
COOTBeTcTBylOIll,HH HOBOH 06CTaHOBKe. 

§ 2. 3K30reHHble npoueccu 

3K30reHHbIe npoueccsr npoacxonar aa 3eMHoH nosepxaocra H 
B sepxnax tIaCTHX 3eMHoH KOpbI B pe3YJIbTaTe ee B3aHMo)!.eHcTBHH 
C arxoopepoa, ranpoopepos H 6Hoc<\JepoH. 3TH npoueccsr npOH3BO)!.HT 
paspyunrrensayro H C03H)!.aTeJIbHylO pafiory. Pa3pYIIIHTeJIbHOe )!.eH
CTBHe OKa3bIBalOT npoueccu BbIBeTpHBaHHH H )!.eHy)!.au.HH. C03H)!.aTeJIb
HaH patiora 3aKJIIOtIaeTCH B 06pa30BaHHH ropnsrx nopon' B HOBbIX 
MeCTax, a TaK)I{e B <\JOpMHpOBaHHH nOJIe3HbIX HCKonaeMbIX. 

Bueempueasue 

Ilon BbIBeTpHBaHHeM nOHHMaeTCH cOBOKynHOCTb nponeccos <\JH3H
tIeCKOrO H XHMHtIeCKOrO paapyureaas ropnsix nopon ua MeCTe HX 
3aJIeraHHH non BJIHHHHeM KOJIe6aHHH rexneparyp, XHMHtIeCKOrO 
B03)!.eHCTBHH BO)!.bI. U.HpKyJIHpylOIll,eH B BepXHHX CJIOHX JIHToc<\JepbI, 

",~ 
H ra30B, Haxo)!.Hrn.HXCH B arxocrpepe H paCTBopeHHbIX B sone, a TaK)I{e 
B pe3YJIbTaTe )!.eHTeJIbHOCTH )l{HBbIX opraHH3MOB H paCTeHHH. B COOT
BeTCTBHH C 3THM pa3JIHtIalOT BbIBeTpHBaHHe <\JH3HtIeCKOe, XHMHtIeCKOe 
H opranaxecxoe, xoropsre npOHBJIHIOTCH B TeCHOM B3aHMo)!.eHCTBHH, 
O)!.HaKO B 3aBHCHMOCTH OT npHpo)!.HbIX yCJIOBHH BJIHHHHe O)!.Horo H3 
BH)!.OB BbIBeTpHBaHHH na TOM HJIH HHOM srane MO)l{eT 6bITb rrpeorinana
IOIll,HM. 30Ha 3eMHOH KOpbI, nonaepsceaaas npoueccax BbIBeTpHBaHHH, 
Ha3bIBaeTCH 30HOH BbIBeTpHBaHHH. B HeH ropasre noponsr npespa
Ill,aIOTCH B cpaBHHTeJIbHO PbIXJIble 06pa30BaHHH. 

fJIy6HHa npOHHKHOBeHHH nponeccos BbIBeTpHBaHHH B 3eMHylO 
KOpy pa3JIHtIHa H MeCTaMH )!.OCTHraeT 500 M, O)!.HaKO HaH60JIee HH
TeHCHBHO 3TH npoueccu nporexator na rJIy6HHe B HeCKOJIbKO )!.eCHT
KOB MeTpOB. 

<l>H3HtIeCKOe BbIBeTpHBaHHe - npouecc paspyureaaa ropaax 
nopon non BJIHHHHeM KOJIe6aHHH rexnep aryp. Ilpn narpeaaana 
B nneanoe BpeMH ropnsre noponu pacrnHpHIOTCH. a np a OXJIa)l{)!.eHHH 
HOtIblO C)I{HMaIOTCH. 3TO sener K aapymeamo B3aHMHoro cuennenas 
3epeH nopo)!., B pe3YJIbTaTe tIero nopo)!.a pacTpeCKHBaeTcH, a 3aTeM 
H pacnanaercs aa 06JIOMKH. HaH60JIee CHJIbHO <\JH3HtIeCKOe BbIBeTpH
BaHHe npOHBJIHeTCH B p aaoaax, rne CyTOtIHbIe KOJIe6aHHH rexneparyp 
OtIeHb BeJIHKH. 

Ilpouecc paspyurenaa r6pHbIX nopon non BJIHHHHeM H3MeHeHHH 
'TeMnepaTyp B 3HatIHTeJIbHOH Mepe yCHJIHBaeT sona, ocooeauo B paa

OHax C tIaCTbIM KOJIe6aHHeM TeMnepaTyp OKOJIO TOtIKH 3aMep3aHHH 
(xopoanoe BbIBeTpHBaHHe). 
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XHMHtIeCKOe BbIBeTpHBaHHe - npouecc pa3pyrneHHH ropnux no
pon B pe3YJIbTaTe XHMHtIeCKOrO B03)!.eHCTBHH na HHX BO)!.bI C paCTBO
peHHbIMH B HeH Bern.eCTBaMH, a TaK)I{e arnocrpepnsrx ra30B. HaH60JIee 
HHTeHCHBHO 3TH npoueccu nporexator B yCJIOBHHX BJIa)l{HOrO H re

nJIoro KJIHMaTa. ' 
OpraHHtIeCKHM BbIBeTpHBaHHeM Ha3bIBalOT npouecc paspyurenas 

ropuux nopon non )!.eHCTBHeM )l{HBbIX opraHH3MOB H paCTeHHH. Pa3
JIHtIalOT MeXaHHtIeCKOe H XHMHtIeCKOe paapyureane nopon )l{HBbIMH 
opraHH3MaMH H paCTeHHHMH. 3eMJIepOH, xepaa, KOpHH paCTeHHH 
pa3pbIXJIHIOT ropasre noponu. B TO )l{e BpeMH~KOpHH paCTeHHH BbI
)!.eJIHIOT KHCJIOTbI, TaK)I{e paspyuraiomae ropaue noponu. Pa3JIHtIHble 
~HKpoopraHH3MbI, HaXO)!.HIll,HeCH B nopone, TaK)I{e cnococcreyror 
HaKOnJIeHHIO XHMHtIeCKH aKTHBHbIX seutecra, paapyuraioutax ee. 

4aCTb nponyxroa BbIBeTpHBaHHH paCTBopHeTCH. HJIH yHOCHTCH 
aa npenensr MaTepHHCKOH noponu, a )!.pyraH HX xacrs, 60JIee yCTOH
tIHBaH B )!.aHHblx yCJIOBHHX, OCTaeTCH na MeCTe paspyureaaa, 06pCi3yH 
3 JI 10 B H fl. OH HMeeT uepoaayto HH)I{HIOIO rpaanuy, JIHrneH np n

3HaKOB CJIOHCTOCTH. 
3JIIOBHH cnaraer COBpeMeHHylO xopy BbIBeTpHBaHHH. flOCKOJIbKy 

BbIBeTpHBaHHe npOHCXO)!.HJIO H B npOIIIJIbIe reOJIOrHqeCKHe 3noXH, 
KOpy BbIBeTpHBaHHH Tex 3nox Ha3bIBalOT )!.peBHeH HJIH HCKonaeMoH. 
Hsyveaae KOPbI BbIBeTpHBaHHH HMeeT 60JIbrnOe anaxeaae. C Heji 
CBH3aHbI MHorHe MeCTOpO)l{)!.eHHH nOJIe3HbIX HCKonaeMbIX: pynsr, 
)l{eJIe3a, MapraHu.a, aJIIOMHHHH, HHKeJIH H ztp., a TaK)I{e H aexoropue 
MeCTOpO)l{)!.eHHH He<PTH (B IIIaHMcKoM panone TIOMeHCKOH 06JIaCTH 
H np.), MOIll,HOCTb KOPbI BbIBeTpHBaHHH H3MeHHeTCH OT )!.OJIeH xerp a 
)!.O 100 M H 60JIee. CaMbIH BepxHHH, nnonoponnstf CJIOH cOBpeMeHHoH 

KOPbI BbIBeTpHBaHHH, Ha3bIBaeTCH nonaoa. 

JJ.eftyoa/{Ufl 

.IJ.eHy)!.au.HeH Ha3bIBaeTCH cosoxynaocn- nponeccos paapyurenas 
ropaux nopon na nosepxaocra 3eMJIH H nepenoca nponyxros pas
pyureans B nOHH)I{eHHble yqaCTKH, rne npoacxonnr HX naxorrne

HHe. 
K )!.eHy)!.au.HoHHbIM npoueccax OTHOCHT: reOJIOrHqecKYIO )!.eHTeJIb

HOCTb serpa, noaepxaocruux TeKyqHX BO)!., nO)!.3eMHbIX BO)!., JIe)!.HHKOB, 
MopeH H osep, nepeaenteane MaTepHaJIa non BJIHHHHeM CHJIbI TH)I{eCTH. 
Ilpoueccu )!.eHy)!.au.HH y)!.aJIHIOT nponyxru BbIBeTpHBaHHH, TeM caMbIM 
cnocoricrays )!.aJIbHeHrneMy BbIBeTpHBaHHIO ropnsrx nopon, Ilon BJIH
HHHeM COBMeCTHoro )!.eHcTBHH BbIBeTpHBaHHH H )!.eHy)!.au.HH paapy
uraiorca O)!.HH <\JOPMbI penseoa H C03)!.aIOTCH npyrue. 

I' e 0 JI 0 r H q e C K a 51 )!. e 51 T e JI b HOC T b BeT p a - 30JI0

BaH ,neHTeJIbHOCTb - 06yCJIOBJIeHa )!.BH)I{eHHeM aosnyxa B tponocrpepe. 
OHa 3aKJIIOqaeTCH B pa3BeBaHHH ()!.e<\JJIHu.HH) H 06TaQHBaHHH (KOp
p03HH) ropnux nopon. Berep, nO)!.XBaTbIBaH MeJIKHe nponyxrsr 
BbIBeTpHBaHHH, yHOCHT HX aa 3HaQHTeJIbHbIe paCCTOHHHH, anorna 
cssnne 2000 KM. Pa3BeBaHHe aepaapsrsao CBH3aHO C MeXaHHQeCKHM 
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PHC. 5. Cxexa oopa30BaHHil ):\eJIIOBHII 

nOBepXHOCTH CKJlOHa: 1 - nepBOHa'laJlbH811 
(nocnenoaareasaocrs CJlOeB 8, 6, a); 2, a 
nocnenyroume; 4 - BblpoBHeHH811 B peayJlb

TaTe nJIOCKQCTHOrO CMblBa; al. 6h 81 - Ae-
PHC. 4. Bapxaaa (a, 6) H ):\IOHbI (8) JlIOBHaJlbHble TOJlW.H 

Boa)l.eiicTBHeM aa paspyureaasre ropnue nopona neCtIHHOK, nepe
HOCHMblX BeTpOM, tITO npHBO)l.HT K 06TatIHBaHHIO 3THX rropon, 

AKKyMyJIHTHBHaH, COaH)l.aTeJIbHaH, )l.eHTeJIbHOCTb aerpa aaKJIIO
tIaeTCH B 06paaOBaHHH KOHTHHeHTaJIbHblX OTJIO)KeHHH H 30JIOBblX <l>OpMII, penserpa B pesynsrare nepeaoca tIaCTHIJ. paspyureaaux ropaux nopon 
Ha 06JIaCTH paaBeBaHHH. 

30JIOBbie <l>OPMbI pensedia HaH60JIee xapaxrepasr )l.JIH nycruas 
H necsaaux n06epe)KHH. B nyCTblHHX non )l.eHCTBHeM aerp a aa pas
HHHe oopaayiorcs necxaaue 6yrpbl,' aaausaeaue 6apxaHaMH 
(pHC. 4, a, 6). Bsrcora 6apxaHoB )l.OCTHraeT 20-30 M. CJIHBaHcb, OHH 
oripasyior IJ.enH )l.JIHHOH anorna )1.0 HeCKOJIbKHX )l.eCHTKOB KHJIOMeTpOB 
H BblCOTOH 50-70 M. Bapxansi H 6apxaHHbie IJ.enH MoryT nepexe
w.aTbCH H nepecrpaaaarscn B aaBHCHMOCTH 01' CHJIbl ceaoaaux BeTpOB 
co CKOpOCTblO )1.0 30-40 M/rO)l.. 

Ha necxaaux nooepescsnx MopeH H osep, B )l.OJIHHaX pex, noxpsr
TblX pe)l.KOH paCTHTeJIbHOCTblO, serep oopasyer )l.IOHbI sarae scero 
OBaJIbHOH <l>OPMbl (pHC. 4, 8). ,UIOHbI, CJIHBaHCb, oopasyior )l.IOHHble 
BaJIbI BblCOTOH 10-15 M, xoropsre THHyTCH B)l.OJIb 6epera. KaK H 
6apxaHbl, )l.IOHbI MoryT nepe)l.BHraTbCH,aaCbmaH neCKOM ocaoeaaue 
aeMJIH. 

reo JI 0 r H tI e C K a H )I. e H l' e JIb HOC T b nOB e p x H 0
C l' H bl X T e K y II H X B 0)1.. Ilosepxnocrnsre rexyxne BO)l.bI asr

,;;. 

nOJIH~IOT paspyunrrensnyro H COaH)l.aTeJIbHylO paoory npn CBoeM 
)l.BH)KeHHH B nOHH)KeHHble MeCTa. Ilpn 3TOM HX paapYlIJHTeJIbHOe 
)l.eHCTBHe npOHBJIHeTCH B 60JIee npnnonasrux MeCTax aeMHoH nOBepx
HOCTH, a COaH)l.aTeJIbHOe -- aKKyMyJIHIJ.HH, HaKOnJIeHHe OCa)l.KOB - 
B nOHH)KeHHbIX. 

PaaJIHtIalOT TpH <l>OPMbl paapYlllHTeJIbHOrO )l.eHCTBHH nOBepxHo
CTHblX TeKylIHX BO)l.: nJIOCKOCTHOH CMblB, JIHHeHHblH CMblB H CeJIH. 
24, 

IlJIOCKOCTHOH CMblB, HJIH )l.O)K)l.eBaH )l.eHy)l.aIJ.HH, saxmouaercn 
B paaMblBalOw.eH nearensnocra )l.O)K)l.eBbIX H TaJIblX BO)l. no Bceii no
BepxHOCTH CKJIOHOB H BO)l.Opaa)l.eJIOB. B pesynsrare cxuaa y nO)l.HO
)KHH CKJIOHOB H BOaBbllIJeHHOCTeH npOHCXO)l.HT HaKOnJIeHHe .cHeceH-' 
aoro MaTepHaJIa, aaauaaexoro )I. e JI 10 B HeM (puc. 5). ' 

JIHHeHHblM CMblBOM HJIH sposaea aassraaerca paspyunrrensaas 
)l.eHTeJIbHOCTb PYCJIOBblX nOTOKOB sonsr - pex, pyuses H T. n. 

B pesyxsrare )l.eHTeJIbHOCTH He60JIblllHX pyusea, HMelOw.Hx nopofi 
spexeaaua xapaxrep, B 06JIaCTHx.paaBHTHH PbIXJIbIX, aerxopaaxuaa
eMblX OTJIO)KeHHH'06paayIOTcH oapara. 06paaoBaHHIO osparoa cnocoo
CTBylOT orcyrcrsue paCTlneJIbHOCTH, pacnaiuxa CKJIOHOB H T. n. ECJIH 
ospar nepecexaer )l.pyrHe pbITBHHbl, TO CO spexeaex OHH )l.a)l.yT aaxa
JIO pOCTy 60KOBbiX OBparOB. Ospar paaBHBaeTCH B rJIy6HHy, H, xorna 
OH )l.OCTHraeT ypOBHH rpyaroaux BO)l., aa )l.He ero BOaHHKaeT P0)l.HHK. 

PO)l.HHKOBble sonsr, crexas BHHa no oapary, B6HpalOT' B ce6H ace 
60JIblIJe rpyaroaux BO)l.,· npeapamaacs B pexxy. CJIHBaHcb, pexxa 
<l>OpMHpylOT 60JIee xpynaue PYCJIOBble nOTOKH - pexn. PetIKH H pexa 
MoryT 06paaOBaTbCH TaK)Ke B peaynsrare TaHHHH JIe)l.HHKoB, HeKOTO
pue pexn ssrrexaior as osep, 

B pesynsrare reOJIOrHlIeCKoH )l.eHTeJIbHOCTH pex npOHCxO)l.HT 
paausm )l.Ha (.n.OHHaH sposns) H 6eperOB (60KOBaH sposaa), nepeaoc 
06JIOMKOB BHHa no TetIeHHIO H HX OTJIO)KeHHe. 

,UOHHaH sposas Ha6JIIO)l.aeTCH aa ytIaCTKaX HaH60JIee 6b1CTpOrO 
TetIeHHH. Crenens yrJIy6JIeHHH aaBHCHT OT COCTaBa nopon, cnara
IOW.HX )l.HO pexa. TaM, rne paaaaru 60JIee raepnue noponu, )l.OHHaH 
sposaa aaMe)l.JIHeTCH, cnocoocrays 06paaOBaHHIO noporos, nepexaros 
H nonepexaux ycrynos. Kpyrmsre rronepexaue ycrynu aassmaiorca 
sononanaxa. 06paaOBaHHe ycrynos MO)KeT 6blTb TaK)Ke CBHaaHO 
C spynauxa paapsraaaxn HapylIJeHHHMH. Ilanaa C BbICOTbI, sona 
cosnaer BO)l.OBOpOT H pasxuaaer cnasy OCHOBaHHe aononana, 06paayH 
yrJIy6JIeHHe B HeCKOJIbKO MeTpoB - 3poaHOHHblH KOTeJI. Ilo)l.MblB 
OCHOBaHHH sener K 06pylIJeHHIO nopon csepxy H nocreneaaoxy 01'
cTynaHHIO sononana aaepx no pexe, 

YrJIy6JIeHHe pycna pexa HatIHHaeTCH 01' YCTbH B CTOpOHy HCTOKa. 
YpOBeHb pexn B ycrse, HH)Ke xoroporo OHa He MO)KeT yrJIy6HTb csoe 
JIO)Ke, aaaaaaercs 6aaHCOM sposaa. OH COOTBeTcTByeT ypOBHIO MOpH 
HJIH oaepa, B xoropue snanaer pexa. YrJIy6JIeHHe pycna B CTOpOHy 
ee BepXOBbeB npOHCXO)l.HT BnJIOTb )1.0 06paaOBaHHH np0)l.OJIbHOrO 
npo<l>HJIH paBHOBeCHH, npu KOTOpOM Me)K)l.y aposaea H aKKyMyJIHIJ.HeH 
cyutecrayer paBHOBeCHe. IlpO)l.OJIbHblii nporpans paBHOBeCHH npen
CTaBJIHeT c060ii nJIaBHylO BOrHyTylO KpHBylO, nonoro nO)l.HHMa
IOw.YIOCsr saepx 01' 6aaHca sposaa H nocruraronryio MaKCHMaJIbHOH 
KpyTHaHbI y HCTOKOB pexn (pHC. 6). 

BOK~BaH spoans npHBO)l.HT K 06w.eMy paClIJHpeHHIO petIHoii )1.0

JIHHbI. HaH60JIee JIerKO paaMblBalOTcH 6epera, CJIO)KeHHble PblXJIbIMH 
nOp0)l.aMH. B TBep)l.bIX nopo)l.ax BO)l.a npOpegaeT rJIy60KHe YW.eJIbH 
C OTBeCHblMH 6eperaMH, HaablBaeMble KaHbOHaMH. BOKOBOH 3poaHH 
HaH60JIee nO)l.Bep)KeHbl Te ytIaCTKH peKH, r)l.e· CKOpOCTb ee MaJIa. 
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.uoJnlHa pexa paCIIIHpHeTCH OJIarO.n:apH OOpa30BaHHIO MeaH.n:p 
(H3JIyqHH), a TaK)Ke BCJIe.n:CTBHe seceaaero nasonxa. B03HHKHOBeHHe 
H3JIyqHH OOyCJIOBJIeHO HaJIHqHeM y oeperOB pexa pa3JIHqHbIX npensr
CTBHH (OOBaJIOB, OnOJI3HeH, BbIHOCOB OOKOBbIX npHTOKOB), BblHY)K.n:a
IOru.HX pexy OTKJIOHHTbCH K npOTHBonOJIO)KHOMy oepery. Pexa aasn
aaer nonxusars 3TOT oeper, oopaays H3rHO. BOrHyTbIH, nonasraa
eMbIH oeper sroro H3rHoa CTaHOBHTCH xpyse, a BbmYKJIblH nOJIO)Ke. 
OKOJIO sroro oepera OTJIaraeTCH a JI JI 10 B H H, qTO sener K oopaso
BaHHIO OTMeJIH. OTpa)KaHCb OT aorayroro oepera, CTpyH B0.n:bI aanpa
BJIHIOTCH K npOTHBOnOJIO)KHoMy oepery H, n0.n:MbIBaH ero, HaqHHalOT 
epOpMHpOBaTb HOBylO H3JIyqHHy. TaK, pexa nooxepenao nonjrsraaer 
CBOII oepera, YBeJIHqHBaH pasxepu sreaanp, H TeM caMbIM paCIIIHpHeT 
CBOIO .n:OJIHHy (pHC. 7). 

MeaH.n:pbI nepeaemaiorca He TOJIbKO B CTOpOHbI, HO II BHH3 no 
TeqeHIIIO. Ilpa 3TOM xopeansre noponsr BHyTpH .n:0JIHHbI pa3MblBalOTCH 
H OHa 3anOJIHHeTCH peqHbIMH OTJIO)KeHHHMH. TaK oopasyiorca pesusre 
reppacsr, B nepnon nOJIOB0.n:bH sacn, peqHOH .n:0JIHHbI, Ha3bIBaeMaH 
nOHMOH, 3anOJIHHeTCH BO.n:OH. Bona sup aaaaaaer peJIbeep nOHMbI 
H cnococcrayer OTJIO)KeHHIO B Heli OOJIOMOqHOrO MaTepHaJIa H B03HIIK
HOBeHHIO nOHMeHHOH reppacsr (pHC. 8). B TO )Ke BpeMH OblCTpO rexy
mae B0.n:bI xoryr npopaars y3KHe nepeasrsxn MeaH.n:p H yCTpeMHTbCH 
no HOBOMy PYCJIY. Ilocne cnana B0.n:b1 aa MeCTe H3JIyqlIH oopasyiorca 
HeOOJIbllIHe cepnoaanasre oaepa - CTapHI.I;bI, B KOTOpblX TaK)Ke epop
MHpyeTcH aJIJIIOBHH. 

'I' Haaocnsuree KOJIHqeCTBO aJIJIIOBHH OTKJIa.n:bIBaeTCH B YCTbe pexa, 
oopaaya .n:eJIbTY, KOTopaH MHOrOqHCJIeHHbIMH peqHbIMH pyxaaaxa 
pasneneua aa MHO)KeCTBO OCTpOBOB. 

.ueJIbTOBble OTJIO)KeHHH npesaax pex npe.n:cTaBJIHIOT OOJIblllOH HH
repec, nOCKOJIbKY C HHMH anorna MoryT OblTb CBH3aHbI xpyrmue 
CKOnJIeHHH HeepTH H ra3a. . 

B )KH3HH Ka)K.n:oH pexa oOHapy)KHBaeTCH caoeoopaaaaa I.I;HKJIHq
HOCTb. I\a)K.n:bIH I.I;HKJI 3p03HII COCTOHT H3 rpex CTa.n:HH: IOHOCTII, 
xorna npeoonanaer .n:OHHaH 3p03HH, 3peJIOCTH, KOTOpOH COOTBeT
cTByeT HHTeHCHBHoe pa3BHTHe OOKOBOH 3p03HH, H cTapocTH, Kor.n:a 
3p03HH pexa saaapaer. B pe3YJIbTaTe nOHH)KeHHH fiaaaca 3p03HH, 
YBeJIHqeHHH KOJIHqeCTBa ocanxos B oacceaae pexa HJIH npn noasnue
HHH KaKOH-JIHOO qaCTH ee oacceaaa MO)KeT npoH30HTH OMOJIO)KeHHe 
pexa, senyutee K nOBTopeHHIO I.I;HKJIa. Torna pexa aaxanaer HHTeH
CHBHO pasausars coocTBeHHbIH aJIJIIOBHR, yrJIyOJIHH pyCJIO H OCTaBJIHH 
OT npe)KHeR nOHMbI nnouranxa pa3JIHqHOH llIHpHHbI. .uOJIHHa HaqH
naer nOCTeneHHO 3anOJIHHTbCH HOBbIM. aJIJIIOBHeM, a aan oopasy
lOru.eHcH HOBOR nORMOH BbI.n:eJIHTCH Ha.n:noRMeHHaH reppaca. 

B ropaux paaoaax OOJIblllYIO paapyurarensayro paoory npoas
BO.n:HT CeJIH - oypHble nOTOKH BO.n:bI, nepeaemaaaue C rpaasro H KaM
HHMH. CeJIH B03HHKalOT nOCJIe npOJIHBHblX .n:O)K.n:eH H aKTHBHoro -'. 

TaHHHH CHerOB H aecyrcs no pyCJIaM HeOOJIbllIHX, aaorna nepecox
llIHX pexex. OTJIO)KeHHH ceneasrx nOTOKOB Ha3bIBalOTCH n p 0 JI to
B HeM. DPOJIIOBHH oopaayer KOHyCbI BbIHoca (cyxyto .n:eJIbTY). 
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PHC. 6. Cxeaa ¢OpMHpoBaHHlI rrpOAOJIbHbIX rrpO¢HJIeii: peqHOH AOJIHHbI 

nonO>KeHHe AonHHbI: / -J - nepBOHa'lanbHOe; 2-2 H 3-3 - nocnenyicmae: 
a _ aepxoase pexa: lSa3HCbI 3P03HH: 6 - aaaxaae. 8 - B nocneAYIO~t111 srarr 

3 
PHC. 7. Cxexa pacuiapeaas peqHoii: AOJIHHbI 

/ _ nepBOHa'lanbHall AonHHa pexa; 2. 3 - cTaAHH pa3BHTHlI H3rHlSoB pexa H 
pacWHpeHHlI AonHHbI 

PHC. 8. CXeMaTHqeCKHii: rrOnepeQHbIii: npO¢HJIb peQHoii: AOJIHHbI 

TeppacbI: a - noAMeHHall. 6 - HaAnoAMeHHall; J - nosepxnocrs TeppacbI;
Z _ 6POBK8 TeppacbI; 3 - yCTyn TeppacbI; 4 - xopennue nopoAbi 

I 



'I' ~ 

/ // 

• 

PHC. 9. Cxexa3aJIeraHHlI rpYHTOBblX BO./{ H BepXOB0'.lKH (no r. M.Cy
xapesy) 

/ ~ SOHa 8SP8I(HH; 2 - I'P~HTOBbIe BOAbI; 8 - BOAoynopHble nopOAbI; 
4 - KanHJlJlHpH8H BOAa; 5 - aepxoaonaa 

CeJIeBhIe nOTOKH npe,n:CTaBJIHIOT COOOH OOJIhllIYIO OnaCHOCTh ,n:JIH 
roponos H CeJIeHHH. B HaCTOHIII;ee BpeMH oophoa C HHMH Be,n:eTCH 
aecsxa 3epepeKTHBHO rryreu C03,n:aHHH ,n:aMO, HanpaBJIeHHhIX B3phIBOB 
H T. n. 

feOJIOrHqeCKaH ,n:eHTeJIhHOCTb n o n s e x a sr x 
B O,n:. nO,n:3eMHhIMH Bo,n:aMH Ha3hIBaIOTCH BCe BO,n:hI, HaXo,n:HIII.HeCH 
HH*e nOBepXHOCTH 3eMJIH H ,n:Ha nOBepXHOCTHhIX BO,n:OeMOB H nOTOKOB. 
OHH MoryT HMeTh aTMocepepHoe H rJIyoHHHoe (MarMaTHqeCKoe) npOHC
XO*,n:eHHe, a raroxe MoryT oepaaoaarsca BCJIe,n:CTBHe ooe3BO*HBaHHH 
ropnux nopo,n: (neranparaunonnue), 

BO,n:hI aTMOC<PePHoro npOHCXO*,n:eHHH Ha3hIBaIOTCH Ba,n:03HhIMH 
HJIH «OJIy*,n:aIOIII;HMH». CqHTaIOT, qTO 06JIhiliaH qaCTh Ba,n:03HhIX BO,n: 
otipaaoaaxacs B pe3YJIhTaTe npOCaqHBaHHH B sony H ropnsre noponsr 
nOBepXHOCTHhIX BO,n: (HHepHJIhTpaU:HOHHaH reopaa). B MeHhilieH Mepe 
otipaaoaaaae Ba,n:03HhIX BO,n: xoscer OhITh CBH38HO C nponeccox KOH- . 
,n:eHcaU:HH BO,n:HHhIX napos arxocrpepnoro soanyxa B nopax, TpeIII;HHax 
H ,n:pyrHx nycrorax ropnsrx nopon (K<YH,n:eHCaI::l.HOHHaH reopna). 

BO,n:hI rJIyoHHHoro, MarMaTHqeCKOrO npOHCXO*,n:eHHH Ha3hIBaIOT 
IOBeHHJIhHhIMH. OHH B03HHK;lIOT H3 KHCJIOpo,n:a H Bo,n:opo,n:a, BhI,n:eJIHB
lIIHXCH H3 MarMhI.' CqHTaIOT, qTO B qHCTOM BH,n:e IOBeHHJIhHhIe BO,n:hI 
He MoryT OhITh scrpeseau, TaK KaK OHH CMellIHBaIOTCH C Ba,n:03HhIMH. 

,UerH,n:paTaU:HOHHhIe BO,n:hI HrpaIOT secsxa HeOOJIhllIYIO POJIh B rnrra
HHH nonaevaax BO,n:. 

no yCJIOBHHM 3aJIeraHHH no,n:3eMHhIe BO,n:hI noapaaneaaiorcs aa 
noxseaaue, rpyarossre H nJIaCTOBhIe. 

Ilouseaasre BO,n:hI pacnOJIaraIOTCH B nOqBeHHoM CJIoe y caMOH 
nOBepXHOCTH 3eMJIH. C rH,n:po,n:HHaMHqeCKOH TOqKH 3peHHH OHH 
HBJIHIOTCH nonaeineaasnra, nOCKOJIhKY noponsr, oopa3YIOIII;He noxaea
HhIH CJIOH, aoaayumo-cyxue. 30Ha Me*,n:y nOqBeHHhIM CJIOeM H ypos
HeM rpynronux BO,n: Ha3hIBaerCH 30HOH a3paU:HH (pHC. 9). Ilonseaasre 
BO,n:hI MoryT HaKanJIHBaThCH H B 30He a3paU:HH Ha,n: JIOKaJIhHhIMH JIHH
3aMH cJIaOOnpoHHu:aeMhIx nopo,n: BO BpeMH OOHJIhHhIX ocanxoa H TaH
HHH CHerOB. TaKHe ce30HHhIe BO,n:hl Ha3hIBaIOTCH sepxoaonxaaa. I'pya
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TOBhIe BO,n:hI 3aJIeraIOT aa nepsoa' OT nosepxaocra 3eMJIH peraoaaas
HOM aonoynopnox CJIoe. nJIaCTOBhIe BO,n:hI 3anOJIHHIOT npoaauaeaae 
nJIaCThI, pacnoaoxeaaae HH*e ropH30HTa rpyarosax BO,n:, H BOT· 
JlHqHe OT nOCJIe,n:HHX OHH no,n:CTHnaIOTCflH nepeKphIBaIOTCH aenpo
HHu:aeMhIMH rOpHhIMH noponaua. 

nJIaCThI, HaChIIII.eHHhIe BO,n:OH, Ha3hIBaIOTCH BO,n:OHOCHhIMH. OHH 
B OCHOBHOM nanopasie, HJlH apTe3HaHCKHe. OOJlaCTh pacnpocrpanenas 
onaoro HJlH HeCKOJlhKHX nanopuux ropH30HTOB Ha3hIBaeTCH apre
3HaHCKHM OacceHHOM. B apTe3HaHCKHX oacceHHax pa3J1HqaIOT OOJlaCTH 
nHTaHHH, aanopa H ,n:peHupOBaHHH, HJIH pa3rpY3KH (pHC. 10). 

B 3aBHCHMOCTH OT aanopa BO,n: JlIOOaH TOqKa apresaaacxoro oac
ceaaa xapaxrepasyerca rH,n:pOCTaTHqeCKHM ,n:aBJleHHeM H nseso
MeTpHqeCKlfM ypoaaea. nhe30MeTpHqeCKHM yposaex H83hIBaeTCH 
ypoaeas, ,n:o xoroporo no,n:HHMaIOTCH nanopaue BO,n:hI B oypOBOH CKBa
*HHe, a rH,n:pOCTaTHqeCKOe ,n:aBJleHHe xapaxrepnayer BhICOTY CTOJlOa 
BO,n:hI Me*,n:y nhe30MeTpHqeCKHM ypoanea H KpOBJleH BO,n:OHOCHoro 
ropH30HTa. 

Pa3pYllIHTeJlhHaH ,n:eflTeJlbHOCTh nonseaasrx BO,n: 3aKJlIOqaeTCH 
B paCTBopeHHH H MeXaHHqeCKOM paaxuae ropaux nopon. C HeR 
CBH3aHhI xapcrosue HBJIeHHH, Cyepep03HH H OnOJl3HH. 

KapCTOBhIe HBJleHHH - 3TO coeoxynaocrs npoueccoa, BhIpa*a
IOIII;HXCH B paCTBopeHHH, BhIIII.eJlaqHBaHHH ropaux nopon H oopaaosa
HHH B HHX nycror B peaynsrare ,n:eHTeJIhHOCTH nonsexaax BO,n:. HaH
oOJlee nonsepaceau xapcroajra HBJleHHHM H3BeCTHHKH, ,n:OJlOMHThI, 
r anca, aHrH,n:pHThI. ECJlH KPOBJIH no,n:3eMH.hIx nycror, otipasoaaauux 
xapcrox, oopyuraerca, TO aa nOBepXHOCTH B03HHKaIOT KapCTOBhIe 
BOpOHKH. 

Cyepep03HH (nonxansraauae) - 3TO MeXaHHqeCKOe BhIMbIBaHHe 
nhIJIeBhIX qaCTHU: B PhIXJlhIX ropasrx noponax no,n:3eMHhIMH sonaaa, 
BhI3hIBaIOIII;ee ocenaaae asnuenescamef TOJlIII.H C oopasosaaaex aa 

PHC. 10. Cxexa CTpoeHHlI apTe3HaHCKOro 6acceAHa (no r. M. Cy
xapesy) 

J - BOAOHenpOHHl(aeMbie nopoAbI; 2 - BOAonpOUHl(aeUble nJlaCThI C aa
nopnoa BOAOD; 3 - t!>oHTauHPYlOlI\He 'cKBalKHHbI; CTpeJlKaMH noxaeaao 

. nanpasaeuae CTOKa nOAseUHblX BOA 
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nOBepXHOCTH He60JIbllIHX BOpOHOK, aanannn, 6JlIo~eu;. HaH60JIee 
IlIHpOKO CyepepOSHH paSBHTa B JIeCcax. 

OnOJISHH - 3TO OTpbIB MaCC rOpHbIX nopon (OnOJISHeBbIX TeJI) 
aT OCHOBHoro MaCCHBa H nepeMemeHHe HX no~ ~eHCTBHeM CHJI~ TH
LKeCTH no CKJIOHy. OnOJISHeBOe TeJIO, KaK npaBHJIO, ~BHLKeTCH no 
CKOJIbSKOH nOBepXHOCTH sonoynopaoro CJIOH, CJIOLKiHHOro rJIHHaMH, 
Ha6yxllIHMH non Bos~eHCTBHeM ocanxos, CTOqHbIX BO~ H T. n., KOTO
psre npOHHKJIH B TOJImy PbIXJIbIX nopon, SaJIeraIOmHX na CKJIOHe. 
OnOJISHeBble HBJIeHHH HaHOCHT 60JIbllIOH yutepri HapO~HOMY XOSHH
CTBY· 

COSH~aTeJIbHaH ~eHTeJIbHOCTb nonseaaux BO~ CBHsaHa C OTJIO
LKeHHeM paCTBopHMbIX BemeCTB, BbI~eJIHBIlIHXCH npa 6JIarOnpHHTHbIX 
yCJIOBHHX HS noaaexaax BO~. 

B KapCTOBbIX neutepax HS paCTBopOB ssmanaer 6HKap60HaT KaJIb
U;HH, oopaays no CTeHKaM KOpKH, a B rpOTax - CTOJI6006paSHble 
HaTeKH B BH~e JIe~HHbIX cocy.nex, CBHcaIOmHX C nOTOJIKa - CTaJIaKTH
TaB H pacryumx co ~Ha nemep - CTaJIarMHTOB. 3TOT npouecc sener 
K nOCTeneHHOMY SanOJIHeHHIO KapCTOBbIX nOJIOCTeH. ECJIH COCTaB 
COJIeH paSJIHqHbIH, TO oopaaytoutaeca B KapCTOBbIX nOJIOCTHX HaCJIO
eHHH HMeIOT paSHbIH MHHepaJIbHbIH COCTaB (JIHMOHHT, KaJIbU;HT, rune, 
onan). 

MHHepaJIbHble aeutecma MoryT TaKLKe aaxynopasaru nopu pux
JIbIX nopon, ueaemapya HX. B peay.nsrare neCOK npenpautaerca 

"~I B necuanax, ransxa - B KOHrJIOMepaT H T. n. 
C ~eHTeJIbHOCTbIO nonaeanux BO~ CBHsaHO 06paSOBaHHe HeKOTO

psrx MeCTopOLK~eHHH nOJIeSHbIX HCKonaeMbIX. 3TO· BOSMOLKHO, xorna 
nonseaaaa nona nocrynaer C 60JIbllIHX r JIy6HH, HMeH BbICOKYIO 
reaneparypy. ITPH OXJIaLK~eHHH B 60JIee B~COKHX qaCTHX seMHOH 
KOpbI qaCTb pacraopeaaoro B HeH aeinecraa ssmanaer B ocanox, 
oripaaya B rpeutanax H nycrorax ropaux nopon MHHepaJIbHble LKHJIbI. 
TaK 06pasyIOTcH pynaue r anpcrepaansaste MeCTopOLK~eHHH (ce
pe6pa, SOJIOTa, CBHHu;a, Me~H, U;HHKa H ~p.). 

Hexoropsre MeCTopOLK~eHHH CBHSaHbI C ~eHTeJIbHOCTbIO HCTOq
HHKOB - eCTeCTBeHHbIX BbIXO~OB nonaeansrx BO~ na nOBepXHOCTb. 
J1CTOqHHKH OTJIaraIOT HSBeCTKOBble H KpeMHHCTble TyepbI, 6ypbIH 
LKeJIeSHHK, coe~HHeHHH Me~H H ~p. J1CTOqHHKH, conepscaurae JIeqe6
asre aeutecrna, HaSbIBaIOTCH MHHepaJIbHbIMH. Ha 6ase MHorHX TaKHX 
HCTOqHHKOB y Hac B crpane nocrpoenu HSBeCTHble na sees MHp snpaa
HHU;bI. 

I'opaxne repnansasre BO~~ rJIy60Ko SaJIeraIOmHX ropuaou'ron 
HaqHHaIOT HCnOJIbSOBaTbCH B npOMbiIlIJIeHH~X nenax. Y Hac B crpane 
ysce ecrt, nepsue OnbITbI pa60T 3JIeKTpOCTaHU;HH aa renne repaans
HbIX BO~ .. OHO HCnOJIbsyeTcH ~JIH OTOnJIeHHH nOMemeHHH, TenJIHU; 
H T. n. 

reo JI a r H q e C K a 51 ~ e 51 T e JI b HOC T b JI e ~ H H K a B. 
ne~HHKH 06pasyIOTcH B paHOHax C OTpHu;aTeJIbHOH cpe~HerO~OBOH 
rexneparypoa. HHLKHeH rpauauea 06paSOBaHHH JIe~HHKOB CJIyLKHT 
CHerOBaH JIHHHH. <l>OpMHpyIOTCH OHlf sa cser HaKOnJIeHlfH cnera, He 
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CTaHBaIOmero ~aLKe JIeTOM. nOqTH 98,5 % BceR nJIOma~H COBpeMeH
noro OJIe~eHeHHH npHxo~HTCH aa nonapnue paaonsr, rne CHerOBaH 
JIHHHH JIeLKHT na yposne oxeaua, H TOJIbKO 1,5 % - na ~OJIIO JIe~HH
KOB aa aepuranax rap. MOmHOCTb JIe~HHKOBblX noxpoaos ~OCTHraeT, 

HanpHMep, B AHTapKTH~e 3-4 KM. 
Bunaaurae CHeLKHHKH non ~eHcTBHeM COJIHeqHbIX JIyqeH onna

BJIHIOTCH H npespatuaiorca B KpynHHKH, aaauaaeaue epHpHOM, KOTO
pue npa ynJIOTHeHHH npeoopaayiorcs B 6eJIbIH epHpHOBbIH JIe~. )J.aJIb
nejnnee ynJIOTHeHHe epHpHoBoro JIb~a npHBo~HT K 06pasoBaHHIO 
r.nyrioxoro rnersepaoro JIb~a. 

ne~HHKH 6bIBaIOT rpex THnOB: ropnue (aJIbnHHCKHH THn), nJIOCKO
ropaue (cKaH~HHaBcKHH THn) H noxpoauue (rpeHJIaH~CKHH THn). 

PaspYIlIHTeJIbHaH ~eHTeJIbHOCTb JIe~HHKOB HaSbIBaeTCH JIe~HH

KOBbIM BbmaXHBaHHeM HJIH sxaapauaen. BJIarO~apH 60JIbllIOH MOm
HOCTH H BbICOKOH nJIOTHOCTH JIe~HHKH npu CBoeM ~BHLKeHHH npoas
BO~HT 60JIbllIyIO paap yurarensnyro paoory. Pensep nonaepruraaca 
Bos~eHcTBHIO JIe~HHKOB, npuooperaer oxpyrmre OqepTaHHH. Cny
CKaHCb no peqHbIM ~OJIHHaM, JIe~HHKH npenpauraior HX B JIe~HHKOBble 

~OJIHHbI KOpbIT006paSHoH epOpMbI, uaauaaeaue rporaaa. 
B npouecce ~BHLKeHHH JIe~HHK nepeaocnr H or.nar-aer 06JIOMoq

HbIH MaTepHaJI, HasbIBaeMbIH Map e H a H. PaSJIHqaIOT nepexeuta
eMble H OTJIOLKeHHble MOpeHbI. 

Ilepeaeuiaexue MopeHbI, B CBOIO osepens, paS~eJIHIOTCH ua no
BepXHOCTHble (60KOBbie H cpenuaasre), BHyTpeHHHe H ~OHHble (pHC. 11). 
Boxonue MopeHbI epOpMHPYIOTCH no 60KaM JIe~HHKa HS 06JIOMKOB 
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PHe. 11. rOpHO-,l\OJlHHHbIH Jle,l\HHK Hero MopeHbl 

a - B nnaae; 6 - B rtonepeqnosr paapeae,
 
MopeHhI: 1 - ,l\0HHhle; 2 - 60ROBhle; 3 - cpe,l\HHHhle; 4 - R He'lHhle; 5 


BHyTpeHHHe
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nop0)1,, cxaruaatoumxcs c top. Cpe)l,lfltHhie MopeHhI oopa3YlOfCfI npa 
C~HHHHH )l,BYX ~e)l,HHKOB H3 60KOBHX, MopeH. BHyTpeHHHe MopeHM 
B03HHKalOT sa ClJeT 06~OMKOB, npOHHKWHX B reno nennaxa no rpe
III.HHaM, a TaK)Ke 3axopOHeHHMX non CHerOM . .aOHHble MopeHbI oopa
3YlOTCH 6~arO)l,apH BMep3aHHIO 06~OMKOB nopon B )l,OHHylO sacrs 
~e)l,HHKa. 

OT~O)KeHHHe MopeHM nO)l,pa3)1,MHIOTCH na OCHOBHMe, KOHelJHHe 
H npononsnsre. OcHOBHMe xopenu B03HHKalOT npa TaHHHH ~e)l,HHKa 
H3 )l,otIHOH H BHyTpeHHeH MopeH, KOHelJHMe - npa cTau,HOHapHOM 
nO~O)KeHHH aenaaxa nepen ero H3bIKOM B BH)I,e oKaiiM~HIOIII.HX H3bIK 
)l,yro06pa3HMX Ba~OB, npononsasre - npa TaHHHH ~e)l,HHKa H3 60KO
BHX H Cpe)l,HHHbIX xopea B BH)I,e Ba~OB rpy6006~OMOlJHOrO MaTepHa~a 

Ha nOBepXHOCTH OCHOBHon MopeHM. 
TIPH TaHHHH ~e)l,HHKOB 06pa3ylOTcH pa3~HlJHMe nOTOKH BO)l,b1 

(pexa, PYlJbH H T. n.), cnoc06cTBylOIII.He B03HHKHOBeHHIO BO)l,HO
JIe)l,HHKOBbIX OTJIO)KeHHH - COpTHpOBaHHMX Ba~YHoIi, ransxn, ne
CKOB, cyrJIHHKOB,r~HH. B ~e)l,HHKOBbiX osepax epOpMHpylOTCH 03epHO
JIe)l,HHKOBbie OT~O)KeHHH (JIeHTOlJHble rJIHHhI). 

reO~OrHlJeCKaH )l,eHTeJIbHOCTb x o p e f H 
o K e a HOB. Orpoxaue xacca BO)l,b1 OKeaHOB H MopeH HaXO)l,HTCH 
B HenpepHBHOM )l,BH)KeHHH. B nponecce csoea reO~OrHlJeCKOH )l,e
HTe~bHOCTH Mope paspynraer ropaae noponsr, CJIaralOIII.He 6epera, 
H3MeJIblJaeT np0)l,YKTbI paspyureaaa ropnsrx nopon nepeaeuiaer, 
coprapyer H OTK~a)l,b1BaeT HX B BH)I,e OCa)l,KOB. B rexeaae reonora
lJeCKOH )KH3HH 3eM~H MOpH HeO)l,HOKpaTHO H3MeHH~H CBOH rpanausr, 
3aJIHBaH orpoxasre npOCTpaHCTBa CyWH. Ha )l,He MopeH OTJIara~HCb 

MOIII.HHe TOJIIII.H OCa)l,KOB, npeBpaTHBWHXCH co apexeaex B ocanoxaue 
ropaue noponu. 

.aHO MopeH H OKeaHOB pa3)1,eJIHlOT na HeCKO~bKO 30H, xapaxrepa
3YIOIII.HXCH npHCYIII.HMH TO~bKO HM oc06eHHOCTHMH epH3HKo-reorpaepH
lJeCKHX YC~OBHH Oca)l,KOHaKOnJIeHHH H COCTaBa OpraHHlJeCKOrO MHpa. 
3T0 - we~bep, KOHTHHeHTaJIbHblH CK~OH, JIO)Ke MHpOBoro oxeana 
C r~y60KOBO)l,HbIMH Bna)l,HHaMH (pHC. 12). 

CaMaH MMKOBO)l,HaH 30Ha B HHTepBaJIe r~y6HH OT 0 )1,0 200 M 
Ha3b1BaeTCH we~bepoM H~H HepHToBoH 30HOH. Ona 3aHHMaeT 7,6 % 
nJIOIII.a)l,H MopcKoro )l,Ha. Cpe)l,HHH urapaaa IlIMbepa OKOJIO 70 KM, 
MaKCHMa~bHaH )1,0 400-600 KM. Ero 06pa30BaHHe CBH3aHO C nOCTe
neHHHM onycxaaaex CYWH H aacrynaeaaea MOpH. IIIe~bepbI HB
JIHIOTCH nO)l,BO)l,HMMH np0)l,o~)KeHHHMH MaTepHKoB, n03ToMY HX no
sepxaocn, HMeeT penserp, xapaxrepaua )l,JIH CMe)KHOH C HHMH MeCT
HOCTH. 

B aarepaane r~y6HH 200-2500 M pacnonaraercs KOHTHHeHTa~b
HHii CKJIOH, HJIH 6aTHaJIbHaH 30Ha. HaK~oH )l,H3. B npenenax KOHTH
nearansaoro CK~OHa )l,OCTHraeT HeCKO~bKHX rpanycos. TI~oIII.a)l,b ero 
COCTaBJIHeT 15,3 % nJIOIII.a)l,H MopcKoro nna. .a~H KOHTHHeHTa~bHoro 
CKJIOHa xapaxrepnsr 60JIbWaH r ~y6HHa, cnaooe npoHHKHoBeHHe CBeTa, 

- cJIa60e )l,BH)KeHHe BO)l,b1 (sa HC~lOqeHHeM pasouos C MOpCKHMH rese
HHHMH). KOHTHHeHTa~bHblH C~OH HMeeT C~O)KHblH pensep, anorna 
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06J1aCmb __________ 200M 

PRC. 12. P"crrpeAeJleHue.30H MopCKoro AHa 

OH OCJIO)KHeH rJIy60KHMH nO)l,BO)l,HbIMH KaHbOHaMH, H)I,YIII.HMH OT 

urensrpa K 30He HaH60JIbIlIHX rJIy6HH. 
JIO)Ke MHpOBoro oxeaaa, HJIH a6HCCaJIbHaH 30Ha, pacnonaraerca 

na r~y6HHax 2500-6000 M, rne napsr a6COJIIOTHbIH xpax H HH3KHe 
reaneparypu. OHO OCJIO)KHeHO nO)l,BO)l,HMMH xpeoraxn H rJIy60Ko

BO)l,HblMH Bna)l,HHaMH.
Pa3pYIlIHTe~bHaH )l,eHTeJIbHOCTb MOpH Ha3bIBaeTCH atipaaaefi. Ona 

06YCJIOB~eHa)l,eHCTBHeM BeTpOBMX BOJIH, MOpCKHX TelJeHHH,npHJIHBOB 
H OTJIHBOB, paspyuraromax 6epera H OT~O)KeHHH B 30He IlIeJIbepa. 
rJIy6HHa )l,eHCTBHH a6pa3HH He npeasnnaer 200 M, T. e. r~y6HHbI )l,eH
CTBHH BeTpoBbIX BOJIH. Bucora aerpoasrx BOJIH nopoa )l,OCTHraeT 
15 M, OHa 3aBHCHT OT CHJIH aerpa, npO)l,OJI)KHTeJIbHOCTH~ero)l,eHCTBHH 
H rJIy6HHbI MOpH. HaH60JIee CHJIbHO paspyuiarensuaa )l,eHTe~bHocTb 

serpoaax BO~H npOHBJIHeTCH y KpyTbIX CKaJIHCTbIX 6eperoB. Kpynaue 
KaMHH H raasxa, nO)l,xBaTMBaeMbie BOJIHaMH, YBeJIHlJHBalOT pas
pYIlIHTe~bHYIO CHJIy BOJIH. OHH BbI6HBalOT y nO)l,HO)KHH CKaJI BOJIHO
npH60HHble HHIlIH, aan KOTOpHMH noponsr HaBHcalOT B BH)I,e KapHH3a. 
Korna rJIy6HHa HHill )l,OCTHraeT 60~bIlIHX paaxepoe, noponsr KapHH3a 
paapymarorca. B pe3YJIbTaTe npH6pe)KHble CKa~bI ace nansnre OT
crynaior OT MOpH, a na HX MeCTe oopasyerca pOBHaH n~OIII.a)l,Ka, 
Ha3bIBaeMaH a6pa3HoHHoH reppacoir. DbICTpblH pOCT aopaaaoaaux 
reppac npOHCXO)l,HT npa onycKaHHH xarepaxa H HacTynJIeHHH aa Hero 
(TpaHcrpeCCHH) MOpH. TIPH oTCTynJIeHHH MOpH (perpeccaa) oopaayerca 
MopCKaH reppaca, npe)l,CTaB~HIOIII.aH C060H OCTaTKH npezcaea a6pa
3HOHHOH TeppaCbI, )l,OnO~HeHHble aKKYMY~HTHBHOH reppacoa, 

MopCKHe TelJeHHH B03HHKalOT non )l,eHCTBHeM nOCTOHHHO )l,YIOIII.HX 
BeTpOB - naccaros H MyCCOHOB. MopCKHe TelJeHHH 6b1BaIOT Ten~bIMH 
(rO~bepCTPHM, KypOCHBO) H XO~O)l,HblMH (rpeH~aH)I,CKOe, Jlatipanop
cxoe, Ka~HepopHHHCKoe). 3TH TelJeHHH TaK)Ke npOH3BO)l,HT 60~bIlIYIO 
pa3pYIlIHTeJIbHYlO patiory, B OCHOBHOM B 30He urensrpa. MHO)KeCTBO 
TelJeHHH 06Hapy)KeHO H aa 60JIbIlIHX r~y6HHax. TaK, C sanana aa 
BOCTOK nepecexaer ATJIaHTHlJeCKHH OKeaH B ero 3KBaTOpHaJIbHOH 
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ttacTU nporaaoreseaae nOMOitocOBa. HCCJIeJI.OBaltltHMit COtletCKHX
 
yseasrx 6bIJIH 06HapYJKeHbi npHJI.OHHbIe TetIeHHH - TaK aaasmaeasre
 
MyTbeBbie nOTOKH. OHH cnOc06cTBylOT nepeorJIOJKeHHIO JI.OHHbIX OCaJI.- .
 
KOB B rJIy60KOBOJI.HOH qaCTH OKeaHOB.
 

npHJIHBbl H OTJIHBbI, B03HHKaIOIll.He nOJI. B03JI.eikTBHeM J1yHbI
 
H CoJIHua, OKa3bIBalOT csoe pa3pYWHTeJIbHOe JI.eikTBHe KaK na 6eper,
 

. TaK H aa MopCKoe JI.HO. Ha 6epery npHJIHBHbIe BOJIHbI 06pa3ylOT JI.Be 
aopaaaoaaue reppacu, Oc06eHHO HHTeHCHBHa HX )l.eHTeJIbHOCTb 

B Y3KHX npOJIHBaX MeJKJI.y...OCTpOBaMH H B. YCTbHX pex, snanatomax 
B MOpe aa ytIaCTKaX, rne JI.eHcTByIOT npHJIHBbl. Y TaKHX pex BMeCTO 
AeJIbTbI 06pa3yeTCH BOpOHKo06pa3Hoe pacurapeaae, aaaasaeaoe 9CTy

apnea. BOJIHbI npHJIHBOB H OTJIHBOB, OXBaTbiBaH BCIO TOJIIll.Y BOJI.bI, .
 
BbIMbiBalOT B npOJIHBaX nO)l.BOJI.Hble' KaHbOHbI, npenarcrnyior HaKOnJIe

HHIO B HHX 06JIOMOtIHOrO MaTepHaJIa.
 

Co3H)l.aTeJIbHaH JI.eHTeJIbHOCTb MOpH BbIpaJKaeTCH B npoueccax
 
OCa)l.KOHaKOnJIeHHH, HJIH CeJI.HMeHTaUHH. ,UJIH pa3JIHtIHbIX 30H )l.Ha
 
MopeH H OKeaHOB xapaxrepau caoacraeaaue TOJIbKO HM nponeccu
 
OCaJI.KOHaKOnJIeHHH.
 

B 30He WeJIbl}>a npOHCXO)l.HT nponeccu 06pa30BaHHH 06JIOMOtIHbIX, '\, 

xexorenaux H opraaoreanux OCaJI.KOB. CJIeJI.yeT nOJI.tIepKHyTb, tITO 
noaaanmouiee 60JIbWHHCTBO OCaJI.OtIHbIX nopon B03HHKJIO B yCJIOBHHX 
MeJIKOrO MOpH. 

06JIOMOtIHbIe OCaJI.KH 06pa3ylOTcH npa paspymeaaa npeame cyme
CTBOBaBWHX ropaux nopon non BJIHHHHeM BbiBeTpHBaHHH, 9p03HH, 
BO BpeMH nepeHoca K 6acceHHy OCaJI.KOHaKOnJIeHHH H B pe3YJIbTaTe 
JI.Hl}>l}>epeHUHaUHH 06JIOMKOB B npouecce OCaJKJI.eHHH. 06JIOMOtIHbiH 
MaTepHaJI OTKJIa)l.bIBaeTCH no scexy WeJIbl}>y KaK y casoro 6epera, 
TaK H BJI.aJIH OT Hero. B npH6pe)KHOH nOJIOce nepneanaxynapasre 
K 6epery BOJIHbI aaxasaior H3 xpynao- H cpe)l.He06JIOMOtIHOrO MaTe
paana nana BblCOTOH 1-5 M, a aa 6eperax OKeaHOB - BbiCOTOH 

10-12 M. Y asrcrynoe 6eperoB BOJIHbI 06pa3ylOT KOCbI JI.JIHHOH )l.0 
HeCKOJIbKHX JI.eCHTKOB KHJIOMeTpOB. Koca MO)KeT COeJI.HHHTbCH C )l.PY

. rOH KOCOH HJIH C oeperoa, 06pa3yH nepecuns, Tlepecsms npOTH)KeH
HOCTblO JI.eCHTKH H COTHH KHJIOMeTpOB H WHpHHOH HeCKOJIbKO )l.eCHT
KOB MeTpOB Ha3bIBaeTCH 6apoM. Ilepecuna H 6apbl OT)l.eJIHIOT OT 
MOpH JIaryHbI, C KOTOpbIMH CBH3aHbI OCaJI.0tIHbIe KOMnJIeKCbI, npen
CTaBJIHlOlll.He 3HatIHTeJIbHbIH narepec B OTHomeHHH aerprerasonoc
HOCTH. 

HaKOnJIeHHe 06JIOMOtIHorO xarepaaaa B WeJIbl}>oBoH 30He HMeeT 
CBOH oc06eHHOCTH. HaH60JIee KpynHblH 06JIOMOQHbIH MaTepHaJI OT
KJIaJI.blBaeTCH y caxoro 6epera. B CTOpOHy MOpH OH' nOCTeneHHO CTaHO
BHTCH MeJIbtIe H aa rJIy6HHe 20-25 M npencrasaea neCKOM. B nary
aax OTJIaralOTCH neCKH H rJIHHbI. ,UJIH onpecaeansix JIaryH, npu
MbiKalOlll.HX K YCTbHM pex, xapaxrepau B OCHOBHOM neCKH. OTJIo)Ke
HHH OCOJIOHeHHbIX narya npeJI.CTaBJIeHbI nOBapeHHbIMH H KaJIHHHbIMH 
COJIHMH, mnCOM, aHrH.upHTOM H T. n. n09TOMY C OTJIOJKeHHHMH JI.peB
HHX aarya tIaCTO CBH3aHbI MeCTopO)KJI.eHHH 9THX nOJIe3HbIX acxona
eM:blX, a TaKJKe Hel}>TH, yrJIeH H rOplOtIHX CJIaHueB. . 
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XeMoreHHbIe oCaJI.KH 06pasylOTCH B lll.eJIbl}>oBoH 30He B pe3YJIbT8Te 

XHMHqeCKHX npoueccoa, npOHCXOJI.HIll.HX B BO)l.HOH cpene. BO)l.bI aecyr 
B Mope C MaTepHKOBblX 06JIaCTeH COJIH KaJIbUHH It MarHHH, xoropue 
BnOCJIeJI.CTBHH OCa)K)l.aIOTCH B B}I)l.e KaJIbUHTa H JI.OJIOMHTa. TIPH nocre
neHHOM norpy)KeHHH nremspa C03JI.aIOTCH yCJIOBHH' )l.JIH npO)l.OJI)KH
TeJIbHOrO oca)KJI.eHHH Kap60HaTOB XHMHqeCKOrO H opraHHqeCKOrO 

npOHCXO)KJI.eHHH, B pe3YJIbTaTe sero HaKannHBalOTCH MOIll.HbIe OTJIO

)KeHHH H3BeCTHHKOB H )l.OJIOMHTOB. 
OpraHoreHHbIe OCaJI.KH COCTOHT H3 OCTaTKOB )KHBOTHbiX H paCTH

reasaux opraHH3MOB. OHH npeJI.CTaBneHbI npeHMym.eCTBeHHO paxy
WetIHbIMH H KopannOBbIMH H3BeCTHHKaMH. B 06pa30BaHHH paKyweq

aax H3BeCTHHKOB npHHHMalOT yqaCTHe paKOBHHbI pa3JIHtIHbIX )KHBOT
HbIX, COCTOHm.He H3 aparOHHTa. C OTMHpaHHeM )KHBOTHbiX aparOHHT 

npeBpalll.aeTCH B KanbUHT - OCBOBHOH KOMnOHeHT H3BeCTHHKa. TIPH 
nepexone 06JIOMKOB paKOBHH B nopony nycroru Me)K)l.y HHMH sanon

HHIOTCH, HanpHMep, BOJI.OpOCJIHMH, BbIJI.eJIHIOm.HMH H3BeCTb.
 
B 66pa30BaHHH KopannOBbiX H3BeCTHHKOB OCHOBHaH ponb npH


Ha)l.JIe)KHT KOpanJIaM - MeJIbqaHWHM )KHBOTHblM, KOTopbIe IJbI)l.eJIHIOT
 

yrneKHcnblH KaJIbUHH H crpoar H3BeCTKOBbie xaaepu C neperopo.n.

KaMH. COeJI.HHHHCb, KOpaJIJIbl 06pa3ylOT KonOHHH pa3JIHqHOH l}>OPMbI'
 

B lllenbl}>oBOH 30He, B nOJIOce rny6HH 10-40 M, Y HH)KHeH rpaHHubi
 
MaKCHMaJIbHbIX OTJIHBOB, B tIHCTOH nO)l.BH)KHOH none C TeMnepaTypoH
 
OKOJIO 20°C. EJIarOJI.apH 9TOMy nocTpoHKH KopannoB B03HHKalOT
 

B)l.Onb 6eperoB, 06pa3yH 6eperoBbie PHl}>bI. TIPH MeJI.neHHoM onycxa

HHH MopcKoro naa HH)KHHe KOpaJIJIbi oTMHpaIOT, aa HHX BbipaCTalOT
 

HOBbie, H 6eperOBOH PHl}> nocrenenao npeBpam.aeTCH B 6apbepHblH pHl}>,
 
pacnOnO)KeHHblH OT 6epera aa 3HatIHTeJIbHOM paCCTOHHHH. KopannbI
 
TaK)Ke pacTyT soxpyr OCTpOBOB. TIPH onycsaaaa )l.Ha B03HHKalOT 

KOJIbUeBble KOpaJInOBbie pHl}>bI, Ha3bIBaeMbie aTonnaMH. TIPH 9TOM pOCT 
pHl}>OB B03MO)KeH TOJIbKO B TOM CJIytIae, eCJIH CKOpOCTb onycKaHHH 
)l.Ha COOTBeTCTByeT CKOpOCTH HapaCTaHHH KonOHHH KOpaJIJIOB. KOJIO

HHanbHble opraHH3MbI 06pa3ylOT cxener pHl}>a, ua KOTOpOM noce
nHIOTCH pa3nHtIHbie )KHBOTHble H paCTHTeJIbHble opraHH3Mbl; OCTaHKH 

HX TaK)Ke ytIaCTBylOT B l}>OpMHpOBaHHH pHl}>OBbIX MacCHBOB. 
TIPH 6blCTpOM onycxanaa JI.Ha pHl}>o06pa30BaTeJIH norH6alOT, 

pOCT pHl}>OB npeKpam.aeTCH; OHH CO BpeMeHeM nepeKpblBalOTCH APY
rHMH OCaJI.KaMH. TIorpe6eHHbie pHl}>bl npe)l.CTaBnHIOT CYlll.eCTBeHHblH 
anrepec B OTHoweHH}I Heqrrera30HOCHOCTH. YcnOBHH sanerann« 

pHl}>Oa- H }IX BHyTpeHHee CTpoeHHe 6naronpHHTHbi JI.JIH aKKyMynHuHH 
B HHX HeqrrH H raaa. IlIenbq>OBaH 30Ha COBpeMeHHbIX MopeH B HaCTO

smee BpeMH HBJIHeTCH 06'beKTOM rny60Koro H3yqeHHH. 
OCa)l.KH 6aTHanbHOH 30HbI xapaKTepH3ylOTCH O)l.HOpOJI.HOCTblO H 60

JIee TOHKHM COCTaBOM 06noMKoB, qeM llleJIbl}>OBblH: KOMnJIeKC. B OCHOB
HOM 9TO CHHHe, KpaCHbie H 3eJIeHbIe TeppHreHHble HJIbl, cepblH ByJIKa
HHqeCKHH HnH H3BeCTKOBbIH HJI. I1x cyMMapHaH MOm.HOCTb Hepe)l.KO 

COCTaBnHeT COTHH H TblCHtIH MeTpOB. . 
CpeJI.H OCa)l.KOB a6HCCaJIbHOH: 30Hbl npe06JIaJI.aeT eute 60JIee MeJIKO

3epHHCTblH MaTepHaJI - xpacaue rJIy60KOBO)l.HbIe rJIHHbl, otipaay
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totnaeca aa ClJeT npoayxros BYJlKaHlIlJeCKOii )l.eHTeJlbHOCTlI, 30JlOBOH 
nunu, xacref 1I3BeCTKOBbIX paxoaan H T. rr. B 3Toii 30He OTJIaralOTCH 
TaKLKe 1I3BeCTKOBbIe II xpeaneasre lIJIbI OpraHlIlJeCKOrO rrpOHCXO
LK)l.eHlIH. 

I' e 0 JI 0 r II lJ e C K a 51 )l. e 51 T e JI b HOC T b 0 3 e p B 3aBH
CliMOCTli OT lIX paaxepca nporexaer no-pasnoxy. B xpynaux osepax 
rrJIOIll,a)l.blO )l.eCHTKlI H COTHII TbICHlJ KBa)l.paTHbIX KHJIOMeTpOB (Kac
rrlliicKoe, ApaJIbCKOe, BaiiKaJl II np.) OHa cosnanaer C )l.eHTeJlbHOCTblO 
Mopeil:. B MeJIKlIX osepax npeodnanaior nponeccu OCa)l.KOHaKOrrJIeHlIH. 

Pa3J1HlJa1OT osepuae ocanxa OOJlOMOlJHbIe, xexoreaaae II oprano
renasre. OOJlOMOlJHble COCTOHT H3 OOJlOMOllHOro xarepaana, npn
neceanoro pexava, BeTpOM, TelJeHlIHMH II BeTpOBbIMli BOJIHaMH. Co", 

CTaB xexorenaax OCa)l.KOB B OOJlbIIIeii: Mepe onpeneaserca MHHepaJlll 

3aI.\Heii 03epHOH BO)l.b1. ECJlH B osepa nocrynaior pesasre H rpynroasre 
BO)l.bI, ooorameaaue Opr8HlIlJeCKHMlI KHCJlOTaMH H COJlSIMH LKeJle3a, 

aa )l.He T8KlIX osep OTJlaralOTCH LKeJIe3HbIe PY)l.bI B BH)l.e nopomxa HJlH 

roponraa JIHMOHHTa, OKHCJlbI MapraHu,a, OOKCHTbi. B COJIeHbIX osepax 
HaKarrJlllBalOTCH rroBapeHHaH COJIb, MHpaOllJlllT H )l.p. OpraHoreHHble 
OC8)l.KH oopaayiorca BCJIe)l.CTBlie oTMHpaHliH pacrennji H LKHBOTHbIX. 

B )l.OHHOii: lJaCTH oaep OTJIaraeTCH CMeCb MHHepaJlbHOrO II opraaave
cxoro lIJ1a, naaaaaeaas r J1HHHCTbIM HJIOMHJIH canponenesr, Ero 
otipaaoaaaae ooycJlOBJIeHO oTMHpaHHeM HH3IIIHX aonopocneii H rrJIaHK

TOHHblX LKliBOTHblX opraH1I3MOB. Canponenarossre OTJlOLKeHHSI no 
Mepe 3aOOJIallHBaHliSi oaep nepexpuaaiorcn TOpepOM - nponyxrox

1;11 
pa3J10LKeHHH oe3 nocryna B03)l.yX8 oTMepIIIeii paCTHTeJlbHOCTH (OCOKH, 
xaxsnua II )l.p.). Topepooopa30BaHlie - OCHOBHOii npouecc B reOJIO
rlllJecKoii )l.eHTeJIbHOCTli OOJlOT. 

§ 3. ~Ha'reHe3 ocaAKOB 

DepetmCJIeHHble asrure 3K30reHHble nponeccsr senyr K oopaaoaa

nmo OTJlO2KeHlIii, xoropae MOLKHO pa3)l.eJlllTb na nse OOJIbllIHe 

rpyrmu - sropcxae II KOHTHHeHTaJIbHble. PbIXJIble ocanxa rro)l. )l.eii 
CTBlieM ep1l3HKO-XlIMHlJeCKliX II OHoxHMHllecKlix epaKTopoB B reseuae 
)l.JIlITeJlblfOrO BpeMeHH BlI)l.01l3MeHHIOTCSI II nocrenenno npespauiaiorcn 
B ocanoxasre noponsr. 3TOT npouecc HOCHT Ha3B8HHe )l.1I8reHe3a. 

Oopaaosaaae oca)l.olJHoii noponu npoacxonar B pesynsrare B3a
lIMo)l.eifcTBliH COCTaBHbIX lJacTeii ocanxa MeLK)l.y ~oooii II C oxpyxca

IOmeii cpe)l.oii. Ilpn B3aHMO)l.eiicTBlili COCTaBHbIX llacTeii ocaaxa MoryT 
npoacxonars lIX nepexpacraaaaaauas, oopasosaaae KOHKpeI.\Hii: 
II oOJIee YCTOHlJHBbIX MHHepaJIOB aa ClJeT MeHee yCTofilJlIBbIX, XlIMH
necxae npespameana. Bsaaaoneacraae OCa)l.KOB C oxpyxcatotuei;I 
cpenoa 38KJIIOlJaeTCH B HX yrrJlOTHeHHH, pacrsopeaaa lIy)l.aJIeHHH 
HeycTOHlJHBbIX lJaCTeH, oopa30BaHHH HOBbIX MliHepaJlOB, XlIMHlJeCKHX 
1I3MeHeHlIfi, )l.erll)l.paTau,lIli II u,eMeHTau,lIH ocanxos. 

Ilponeccu rrepeKpliCTaJIJI1I3au,1I1i II pacrsopeaas nepenxo npn
BO)l.HT K Oop830BaHliIO B necxax II KaBepH03HbIX 1I3BeCTHSIKax KOH
KpeUllii II pa3JIlIlJHblX KPHCT8JIJIHlJeCKHX CpOCTKOB. Ilpn XHMHlJeCKOM 
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B38HMO)l.eHCTBHH COCTaBHblX sacrea OCa)l.KOB rrpoacxonar BOCCTaHOBJle
HHe OKHCHbIX COe)l.lIHeHHii: B rrpHcyTCTBHH Opr8HHlJeCKHX BeIll,eCTB. 

Oopa30BaHHe )l.OJIOMliTa CBH3aHO C XliMlIlJeCKliM saxemeanex KaJIbu,lIH 

B nepBlIlJHOM H3BeCTHSIKe MarHHeM non aosneacrsaea MOpCKOH BO)l.bI. 
CO)l.epLK8I1l,lIeCH B oxpyscaroutef cpene yrJIeKlICJIbIH ras H CepOBO)l.O
pon cnocoricrsyror nepexony OKliCHbIX COe)l.lIHeHHH B aaxacaue. 
BOCCTaHOBJIeHHe OKliCH )KeJIe3a B 33KHCb OOyCJIOBJIHBalOT OCOOble 

OaKTepHH, rrOTpeOJIHIOIIl,lIe KHCJlOP0)l. H BbI)l.eJISIlOmHe yrJIeKHCJIblii ras, 
DeCKH H aJleBpHTbI rrpH ynJloTHeHHH H u,eMeHTHpOB8HHH rrpeBp8

lIJ,alOTCH B necsannxa H aJIeBpOJIHTbI. 
C npoueccou )l.HareHe3a, no BceH BH)l.HMOCTH, CBH3aHO B03HHKHD

BeHHe Heqrm H ropiosero rasa H3 OpraHlIlJeCKOrO aetnecraa, conep
LKamerocSi B noponax. DOCJIe)l.OBaTeJlbHOe npespauteaae OCTaTKOB 

paCTeHHH oe3 nocryna soanyxa B roprp, oypbIii yrorrs H aarpauar 
TaK)Ke rrpOHCXO)l.HT B peaynsrare npOu,eCCOB )l.HareHe3a. 

§ 4. 3H,lI,OreHHble reoaorxaecxae npoueccsr 

B HaCTOHmee BpeMH OCHOBH8H POJIb B 3H)l.OreHHbIX nponeccax 
OTBO)l.HTCSI panaorenaosry renny, BbI)l.eJlHlOmeMYCSI npa pacnane 
HeycTOHlJHBbIX 3JIeMeHTOB, H rrOTeHu,HaJlbHOH saepma CHJIbI TSiLKeCTlI, 
B03HHKaIOIIl,eii: rrpa rpaBHTau,HoHHbIX ytiJIOTHeHHSIx eemecrsa 3eMJlH. 

I( 3H)l.OreHHbIM nponeccaa OTHOCHTCH TeKTOHHlJeCKHe, MarMaTHlJeCKHe 
II MeTaMopepHlJeCKHe. . 

OCH08Hble ¢OPMbl meKmOHU~CKUX a8U:JICeHUU 

TeKTOHHlJeCKHe )l.BHLKeHHSI aenyr K nepexemenmo semecraa H BbI

3b1BaIOT oopa30B8HHe TeKTOHHlleCKHX crpyxryp JIIiTOCepePbI H H3Me

HeHHe <PoPMbI 3aJIeraHHH ropasrx nopon, 
no nacrosutero BpeMeHH HeT e)l.HHOH TOlJKH 3peHHH H8 np apony, 

nplllJHHbI H KJIaCCHepHKau,HIO TeKTOHHlJeCKHX )l.BHLKeHHii. B CBeTe 
COBpeMeHHbIX npencraaneaaf OHH rrO)l.pa3)l.eJIHIOTCSI na )l.Ba OCHOBHbIX 
THrr8: sepraxansasre H ropH30HTaJIbHbIe. B Ka)K,!J,OM H3 3THX THnOB 

B 3aBHCHMOCTH OT rJIYOIlHbI 3apOLK)l.eHIISI B. D. faBpHJIOB BbI)l.eJlHeT 
TpH HaHOOJIee xpyrmux KJlaCCa TeKTOHHlJeCKHX ,!J,BH)KeHHH: rJIyoHH

HbIe, xoponsre H rrOBepXHOCTHble. 

1 

rJlYOHHHble )l.BHLKeHHSI 3apOLK)l.aIOTCH B MaHTHH (HliLKe aCTeHO

«pepsr) HJIH aztpe H MoryT ObITb BbI3BaHbI nponeccaxa )l.I1epepepeHu,H
au,HII setuecraa HJlII 1I3MeHeHHeM OO'beMa nnaaeru. Bepraxansaue 
rJIYOIlHHbIe )l.BHLKeHHH OOYCJIOBJlHBalOT nnaaerapnue rpaacrpeccaa 
H perpeccaa oxeana, rrO)l.HHTHe H orrycxaaae xpyrmsrx cerMeHTOB 
KOHTifHeHTaJIbHOrO H OKeaHHlJeCKOrO MacIIITaooB. Do nopanxy liM 

COOTBeTCTBYIOT ropnaouransusre, npuaonsume B )l.BIILKeHIIe neaue 
KOHTlIHeHTbI. 

Koposue ,!J,BH)KeHlIH, KaK BepTHKaJIbHbIe, TaK H ropaaoaransaue,

f MoryT ObITb BbI3BaHbI epa30BbIMII npesp ameHHSIMH aeniecraa aCTeHO
crpepsr II J1HTocepepbl pOTau,I10HHblMH CHJI8MH. OHH rrpHBO)l.HT K oopa
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30BaHHIO reOCHHKJIHHaJIeH H nnarrpopx, 06yCJIOBJIHBalOT
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oporeaeaa. 
• 'r,~. , '•.+.... : nOBepXHOCTHhIe T~KTOHHlJeCKHe ,lJ.BH)I{eHHH I}POHBJIHIOTCH 

,lJ.OlJHOM lJeXJIe 3eMHOH KOphI H BhI3hIBalOTCH nJIaCTHlJHbIM 

COJIeH H rJIHH. rpaBHTaUHOHHbIM COCKaJIb3bIBaHHeM H T. f
113JIO)l{eHHaH KJIaCcHl!>HKaUHH HBJIHeTCHItt: 

~:~;;': npHlJHHHOCTH TeKTOHHlJeCKHX ,lJ.BH)I{eloIHH. 
:j>~: 

CJIO)l{HOCTblO, COnO,IJ.lJHHeHHOCTblO H B3aHMOCBH3aHHOCTblO. t'"i>.: . TeKTOHHlJeCKHe ,lJ.BH)I{eHHH - npouecc 
~": J 

"1/	 C nepHO,IJ.HlJeCKHM B03paCTaHHeM HHTeHCHBHOCTH. Be,IJ.YII.I.HM 
KHM KalJeCTBeHHbIM HaMeHeHHHM H 

KOPbI. nepHO,IJ.hI Me,IJ.JIeHHhIX onycxanaa H nO,IJ.'beMOB 

YlJaCTKOB CMeHHIOTCH nepHO,IJ.aMH B03paCTaHHH TeKTOHHlJeCKOH aKTHB
HOCTH. TaKHe nepHO,IJ.bI np0,IJ.OJI)I{HTeJIbHOCTblO ,lJ.O 

JIHOHOB JIeT nOJIylJHJIH Ha3BaHHe TeKTOHO-MarMaTHlJeCKHX 

CKJIa,IJ.lJaTOCTH). BOJIee ,lJ.JIHTeJIbHble nepHO,IJ.hI -,lJ.O 10-20 MJIH. 

cOnpOBO)l{,lJ.alOII.I.HeCH 06II.I.HM nOBbIllIeHHeM HHTeHCI1BHOCTH, 
. Ha3BaHHe TeKTOHO-MarMaTHlJeCKHX snox (snox 

3TH 3nOXH npOHCXO,IJ.HT 06pa30BaHHe, ropHO-CKJIa,lJ.lJaTbIX coopysceaaa, 

06 lfllTeHCHBHoCTH. 3HaKe H HanpaBJIeHHH TeKTOHHlJeCKHX ,lJ.BH)I{e

HHH, a TaK)I{e 0 nponeccax, BbI3BaHHblX HMH. CY,IJ.HT no 

MOII.I.HOCTH ropaux nopO,IJ. , OTKJIa,IJ.hIBaBIlIHXCH B 

Me)l{yTKH reOJIOrHlJeCKOrO BpeMeHH. HX JIHTOJIOrHH. 

HOCTH OCa,IJ.KOHaKOnJIeHHH. HaJIHlJHIO HeCOrJIaCHH B 

H pa3JIOMOB B aeMHOH xope, npOHBJIeHHIO MarMaTHaMa. nepeMeII.I.eHHIO 

Kpy.nHhIX YlJaCTKOB aeMHOH KOPbI H T. n. 
TeKTOHHqeCKHe -,lJ.BH)I{eHHH npHBO,IJ.HT K HaMeHeHHIO 

OKeaHOB. MopeH H KOHTHHeHTOB. Ilpa onycxaaan aeMHOH KOphI B paa

oaax, conpenensaux C MopeM, npOHCxO,IJ.HT aacrynnenae 
CyllIy, aasuaaeaoe T p a H C r p e C C H e H. CMeHa 

nO,IJ.HHTHeM Be,IJ.eT K OTcTynJIeHHIO MOPH. Ha3bIBaeMOMY 
C H e H. 

Tpaacrpeccas MOpH COnpOBO)l{,lJ.aeTCH OTJIO)l{eHHeM MOpCKHX Oca,IJ.

KOB B onpenenenaof nOCJIe,IJ.OBaTeJIbHOcTH. B 60JIbllIHHCTBe 

a6paaHH BhIpaBHHBaeT HepoBHocTH 3poaHoHHoro peJIbel!>a. 

nOB e p x HOC T b H e cor JI a C H H, aa KOTOpylO 
BalOTCH MOJIO,IJ.ble OCa,lJ.KH. HH)I{HHH. 6aaaJIbHbIH 

)l{eH rpy6oo6JIOMOlJHbIM MaTepHaJIOM, KOTOpbIH no 
aeMHOH KOPbI H HacTynJIeHHH MOpH CMeHHeTCH 

OTJIO)l{eHHHMH, xapaxrepaaxa ,lJ.JIH MeJIKOBO,IJ.HOH aOHbI. 

HHeM rJIy6HH MOpH Cpe,IJ.H OCa,IJ.KOB HaQHHalOT npe06JIa,IJ.aTb 
aa xoropae OTKJIa,IJ.bIBaIOTCH Kap60HaTHhIe OCa,IJ.KH, xapaxrepusre ,lJ.JIH 

OOJIee rJIy6oKOBO,IJ.HhIX YlJaCTKOB MopCKoro. ,lJ.Ha. TaKaH 
TeJIbHaH CMeHa B paapese OTJIO)l{eHHH THnHlJHa ,lJ.JIH rpaacrpeccasaoro 

saneraaas CJIOeB, a cax KOMnJIeKC 3THX nopon HaahIBaeTCH 

rpeCCHBHbI~ (pHC. 13). Ilpn perpeccaa, OTpa)l{alOII.I.eH 
,lJ.BH)I{eHHH 3eMHOH KOphI, OCa,IJ.KH OTKJIa,IJ.bIBaIOTCH 

,lJ.OBaTeJIbHOCTH, oripaays perpec~HBHbtH KOMnJIeKC nopon. 
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Puc. 13. TpaHcrpeccHBHble (J) H perpeccaa
nue (P) KOMnJleKCbI nopon (B MeJlOBOe BpeMlI 

ocaaxa He OTKJIaAblBaJlHCb) 
J = raneqHHK; 2 - neCOK; 3 - rJIHHa; 4 - Mep

rens; 5 - HSBeCTHRK 
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PHC. 14. YCJIOBHlI aaJleraHHSI CJlOeB ropuux nopon 
a _ saneranne cnoea nopManbnoe. CorJI3CHOe; 6 - napaJIJIeJIbHOe (crpa

'I'Hrpa4lHQeCKoe) aecornacae; 6 - yrJIOBOe HeCOrJIaCHe 

OpH HeCOrJIaCHOM aane

raHHH xacrt. CJIOeB H ,lJ.a)l{e 

UeJIhIe KOMnJIeKCbI MoryT 

BhIna,IJ.aTb H3 paspesa sa 
ClJeT HX paaxuaa ananepe

phIBa) OCa,IJ.KOHaKon.neHHH 
JIH60 aa ClJeT COBMeCTHoro 

BJIHHHHH 060HX l!>aKTopOB. 
ECJIH 60JIee MOJIO,IJ.hIe no

pO,IJ.hI aaneraror aa paaMhI

TOH nOBepXHOCTH 60JIee 

,lJ.peBHHX nopon, HMelOII.I.HX 

HHOH. lJeM OHH yrOJI nane
HHH. TO TaKoe HeCOrJIaCHe 

HaahIBaeTCH yrJIOBbIM. 

YrJIOBble HeCOrJIa

C H H npe,IJ.CTaBJIHIOT cy

II.I.eCTBeHHhIH aarepec ,lJ.JIH 
reOJIOrOB-He<tn'HHHKOB. nOCKOJIbKy C HHMH MoryT 6b1Tb CBHaaHhI TaK 

aaausaeasre CTpaTHrpal!>HlJeCKH 3KpaHHpOBaHHble saneaca He<tn'H 
H raaa. ECJIH )l{e nOpO,IJ.hI saneraior napaJIJIeJIbHO ,lJ.pyr npyry nume 

H HH)I{e nOBepXHOCTH HeCOrJIaCHH. TO raxoe HeCOrJIaCHe Ha3b1BaeTCH 

riapaJIJIeJIbHblM (pHC. 14).
Ilossnneaae HHTeHCHBHOCTH npom6aHHH aeMHoH KOPbI npHBO,IJ.HT . 

K YBeJIHlJeHHIO MOII.I.HOCTH O,IJ.HOB03pacTHhIx OCa,IJ.KoB no cpaBHeHH!O 
C HX MOII.I.HOCTblO na YlJaCTKaX MeHbmero nporaoanaa. AKTHBHhIe 

TeKTOHHlJeCKHe ,lJ.BH)I{eHHH B onpe,IJ.eJIeHHble nepHO,IJ.hI BpeMeHH BhI3bI

Bam paaJIOMbI B 3eMHOH xope, COnpOBO)l{,lJ.alOII.I.HeCH HBJIeHHHMH 

MarMaTHaMa. BMeCTe C TeM B ,lJ.pyrHx paiioaax co cnOKOHHhIM TeKTO~ 
HHlJeCKHM pe)l{HMOM 3TH HBJIeHHH OTCyTCTByIOT. 

o ropHaOHTaJIbHhIX TeKTOHHlJeCKHX ,lJ.BH)l{eHHHX B ,lJ.aJIeKOM npom

JIOM CY,IJ.HT no HaMeHeHHIO MarHHTHoro nOJIH 3eMJIH B CBHaHC H3Me

HeHHeM nOJIO)l{eHHH MarHHTHhIX nOJIIOCOB. BhI3BaHHhIM nepeaeme
HHHMH MaTepHKOB OTHOCHTeJIbHO ,lJ.pyr ,lJ.pyra. YCTaHOBJIeHO. lJTO 

3l!>l!>yaHBHhle ropaue nOpO,IJ.hI coxpaasior MamHTHylO opnearapoaxy 
B COOTBeTCTBHH C CHJIOBhIMH JIHHHHMH MarHHTHoro nOJIH aa MOMeHT 

06paaOBaHHH 3THX nopon. Kpoxe roro, 0 ropH30HTaJIbHbIX ,lJ.BH)I{eHHHX 

CBH,lJ.eTeJIbCTBYIOT H CTpyKTyphI runa Ha,IJ.BHrOB. 06paaOBaBllIHeCH 

B ,lJ.aBHHe 3nOXH.
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nOCJIe,IJ.OBa

TpaHC

BOCXO,IJ.HII.I.He 
B o6paTHoH nOCJIe



Bepraxansasre H rOpH30HTaJIbHbIe )l.13H)I{eHHH pa3JIHqHOH HHTeH

CHBHOCTH npOHBJIHIOTCH H B nacrosuree BpeMH. MHOrOKpaTHbIMH 

H3MepeHHHMH yCTaHOBJIeHO. tITO pH)I. TeppHTOpHH OXBaqeH Me)l.JIeH

HbIMH nO)l.HHTHHMH - I1CJIaH)l.HH, fpeHJIaH)l.HH, llIoTJIaH)l.HH. HOBaH 

3eMJIH, 3CTOHHH, JIHTBa, BeJIOpyccHH. Onycxarorcs ytIaCTOK rep
pHTOpHH Me)l{)l.y MOCKBOH H JIeHHHrpa)l.OM, A30Bo-Ky6aHcKaH H Tep

CKaH snanaau H T. n. Ceaepnaa AMepHKa y)l.aJIHeTCH OT EBpOnbI, 

paCXO)l.HTCH 6epera KpaCHOrO MOpH, I1H)l.HH «HanOJI3aeT» na KOHTH

HeHT. 'Ha toro-aanane 5InoHHH npOHCXO)l.HT C)I{aTHe KOpbI, a aa ce

BepO-BOCTOKe - paCTH)I{eHHe H T. n. npH3HaKaMH COBpeMeHHbIX 

BOCXO)l.Hrn.HX TeKTOHHtIeCKHX )l.BH)I{eHHH HBJIHIOTCH KOpaJIJIOBbIe PHlPbI 

H OCTpOBa, nO)l.HHTbIe nan ypoaaex MOpH «BHCHtIHe» pesasre YCTbH na 
6eperax xopea. K npH3HaKaM onycxaaaa OTHOCHTCH 6apbepHbIe 

pHQ:>bJ, 3aTOnJIeHHbIe YCTbH pex, paaasrrue )l.aM6bI H T. n. npOHBJIeHHe 

CeHCMHtIeCKOH aKTHBHOCTH H HBJIeHHH ByJIKaHH3Ma TaK)I{e CBH3bI

BalOTCH C TeKTOHHtIeCKOH aKTHBHOCTblO. 

OCH08Hble meKmOHU'leCKUe CmpyKmypu numoabepu 

B pe3YJIbTaTe TeKTOHHtIeCKHX )l.BH)I{eHHH 3eMHOH map OKa3aJICH 

pa3)1.eJIeHHbIM na TeKTOHHtIeCKHe crpyxrypu, pa3JIHtIHbIe no rJIy6HHe 

3aJIO)l{eHHH. paaaepax, reHe3HCY H rnny. B rexeaae reOJIOmqeCKOH 

3BOJIIOU.HH 3eMJIH TeKTOHHtIeCKHe nepeCTpOHKH npOHCXO)l.HJIH H npOHC

XO)l.HT nOCTOHHHO. 

HaH60JIee KpynHbIMH CTpyKTypaMH 3eMJIH HBJIHIOTCH KOHTHHeHTbI 

H OKeaHbI. no rJIy6HHe 3aJIO)l{eHHH - 3TO crpyxrypsr TeKTOHocQ:>epbI. 

OHH pa3JIHtIalOTCH CTpoeHHeM aCTeHOCQ:>epbI, sepxaero CJIOH MaHTHH 

H 3eMHOH KOpbI. 

B npenenax KOHTHHeHTOB H OKeaHOB BbI)l.eJIHIOT TeKTOHHqeCKHe 

crpyxrypu JIHTOCQ:>epbI, no CTeneHH TeKTOHHtIeCKOH aKTHBHOCTH pas
)l.eJIHIOrn.HeCH na HeycTOHtIHBbIe (nO)l.BH)I{HbIe) H YCTOHqHBbIe (CTa

6HJIbHbIe). K nepaux OTHOCHT reOCHHKJIHHaJIbHbIe o6JIacTH H OPO

reasr, KO BTOPbIM - nJIaTQ:>opMbI H cpenaaaue MaCCHBbI. K TeKTOHH

tIeCKHM crpyxrypax roro )l{e nopanxa OTHOCHT rJIy6HHHbIe pa3JIOMbI. 

PaCCMOTpHM 3TH crpyxrypu "(no B. n. faBpHJIOBy, 1979 r.). 
T e 0 C H H K JI H H a JI b H bI e 0 6 JI aCT H - BbITHHYTbIe yqa

CTKH JIHTOCQ:>ePbI C aHOMaJIbHO HHTeHCHBHbIMH BepTHKaJIbHbIMH H ro

pH30HTaJIbHbIMH )l.BH)I{eHHHMH, nOBbImeHHbIM MarMaTH3MOM H MeTa

MOpQ:>H3MOM. 
B pa3BHTHH reOCHHKJIHHaJIbHbIX o6JIacTeH BbI)l.eJIHIOT HeCKOJibKO 

3TanOB. 

Ha smane sapOJICaeHUIl npOHCxO)l.HT paCTH)I{eHHe 3eMHOH KOpbI, 

ee. paCKaJIbIBaHHe H o6pa30BaHHe nepBHqHOH reOCHHKJIHHaJIbHOH 

60p03)1.bI rana pasnaara. B ero 30He na noaepxaocrs nocrynaer Ma

TepHaJI MaHTHH yasrpaocaoaaoro H OCHOBHoro COCTaBa, Q:>OpMHpyH 

xopy oxeancxoro rana. B coticmeenno eeOCUHKAUHaAbHblU sman 
OTMetIaeTCH HHTeHCHBHoe norpysceaae ee 6JIOKOB no cryneaxarsra 

pa3JIOMaM. 

/ 

BCJIe)l.CTBHe qaCTHbIX HHBepCHH H. pa3HOCKopOCTHoro onycxaana 

6JIOKOB 3eMHOH KOPbI npOHCXO)l.HT pa3)1.p06JIeHHe reOCHHKJIHHaJIbHbIX 

06JIacTeH aa pH)I. npO)l.OJIbHO BbITHHYTbIX H tIepe)l.ylOrn.HXCH nporarioa 
(reOCHHKJIHHaJIeH) H nO)l.HHTHH (reoaHTHKJIHHaJIeH). B 3TOT nepaon 
reOCHHKJIHHa.7IbHbIe 06JIacTH npe)l.CTaBJIHIOT co60H MOpH OCTpOBHoro 

rana, B KOTOpbIX OTKJIa)l.bIBalOTCH Morn.HbIe (no 15-20 KM) TOJIrn.H 

OCa)l.OqHbIX. npeHMyrn.ecTBeHHo Kap60HaTHbIx nop 0)1., nonsepraio
rn.HXCH non )l.eHCTBHeM BbiCOKHX )l.aBJIeHHH H rexneparyp rJIy6oKoMy 

MeTaMopQ:>H3My. 06JIOMOtIHbIH MaTepHaJI nocrynaer co CTOpOHbI )l.peB

HHX nJIaTQ:>oPM, xpaessre tIaCTH KOTOpbIX BTHrHBalOTCH B onycxaaaa , 
a TaK)I{e aa CtIeT neaynanaa reOCHHKJIHHaJIeH. TaK KaK TeKTOHHqe

CKHe npoueccu cOnpOBO)l{)l.aIOTCH npOHBJIeHHHMH ByJIKaHH3Ma, oca
)l.OtIHbIe CJIOH sepenyiorcs C rpaHHTHbIMH HHTPY3HHMH, HaH60JIee 

HHTeHCHBHbIMH B KOHu.e c06cTBeHHo reOCHHKJIHHaJIbHOrO srana. 
I1MeHHo B~ 3TOT nepnon npOHCXO)l.HT CMeHa 3HaKa (HHBepcHH) BepTH

KaJIbHbIX )l.BH)I{eHHH non BJIHHHHeM aasasureroca ropH30HTaJIbHOrO 

C)I{aTHH.
Hanano opoeennoeo amana OTJIHtIaeTCH coxpamenaex 06JIacTH 

aKKyMyJIHU.H·H OCa)l.KOB BCJIe)l.CTBHe paspacraaaa nO)l.HHTHH. yxens

1
 

iueaaex rJIy6HHbI MOpH H cMeHoH xapoonaraux nopon TeppHreHHbIMH,
 

COJIeHOCHbIMH H yrJIeHOCHbIMH. O)l.HOBpeMeHHo npO)l.OJI)I{alOT npo

HBJIHTbCH rpaHHTHbie HHTpy3HH. C 3THM nepHO)l.OM CBH3aHO HatIaJIO
 

Q:>opMHpoBaHHH nepenoasrx nporarioa H Me)l{rOpHbIX snanaa, npO)l.OJI


acaiomeeca C)I{aTHe aener K CKJIa)l.KOo6pa30BaHHIO. nOCTeneHHO Mope
 

orcryrraer. B 3aKJIIOtIHTeJIbHbIH nepnon oporenesa reOCHHKJIHHaJIbHaH
 

o6JIacTb acnsrrsmaer 06rn.ee nO)l.HHTHe, npeaauraioutee CKOpOCTb ne

Hy)l.au.HH: B pe3YJIbTaTe otipaayercs ropHO-CKJIa)l.tIaTaH o6JIacTb,
 

npe)l.CTaBJIeHHaH·· ropauaa xpe6TaMH pa3)1.eJIeHH9IMH Me)l{rOpHbIMH
 

Bna)l.HHaMH (nanpmrep , YpaJI). I1HOr)l.a no aKTHBH3HpoBaHHbIM pas

JIOMaM OTMetIaeTCH o6pa30BaHHe ByJIKaHOB (Ka36eK, 3JIb6pyc) C aa

3eMHbIM H3Bep)l{eHHeM 6a3aJIbTOBbIX JIaB, a B Me)l{rOpHbIX snanaaax
 
MO)l{eT npOHBJIHTbCH MarMaTH3M C H3Bep)l{eHHeM 6a3aJIbTOBbIX H
 

aH)l.e3HToBbIX JIaB.
!I nO)l.06HbIM o6pa30M npOHCXO)l.HJIO Q:>OpMHpoBaHHe AJIbn, KaBKa3a, 

I Ilaxapa H )l.pymx ropaux coopyxceaaa. 
Ilocne aasepureaaa ropootipasoaaaaa HHTeHCHBHOCTb TeKTOHHtIe·\ 

CKHX )l.BH)I{eHHH nOCTeneHHO CHH)I{aeTCH. Ilon )l.eHCTBHeM )l.JIHTeJIbHbIX 

\	 3K30reHHbIX npoueccos ropnue xpe6TbI paapyuraiorca H oporen 
npespamaercs B naartpopxy, na KOTOpOH OTJlaralOTCH OCa)l.OtIHbIe 

noponu. B "pesynsrare B03HHKaeT HOBaH 3eMHaH xopa KOHTHHeH

TaJIbHOrO rnna. o p 0 r e H bI - coopyxceaaa nurocrpepsr, xapaxrepaayjomaeca 

OTHOCHTeJIbHO BbICOKOH TeKTOHHqeCKOH aKTHBHOCTblO H CHJIbHOpaCtIJIe

HeHHbIM pensepoa. Cnenyer pa3J1HtIaTb oporenu KOHTHHeHTaJlbHbIe If 

OKeaHHtIeCKHe. 
<l>opMHpoBaHHe KOHmUHeHmaAbHblX opoeenoe ropHO-CKJIa)l.tIaTOH 

o6J1acTH npOHCXO)l.HT B O)l.HY H3 TeKTOHO-MarMaTHtIeCKHX 3nox, tIeM 

H onpenenaerca HX B03pacT (aanpnaep, aJlbnHHCKaH CKJla)l.qaTOCTb). 
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B 3aBHCHMOCTH OT 06J1aCTH !jx>pMHpOBaHHH oporeaa nensr aa 9nH(nO
CJle)reOCHHKJlHHaJlbHble H 9nH(nOCJle)nJlaTepOpMeHHbIe. 06pa30Ba
HHe 9nHreOCHHKJlHHaJlbHblX OpOreHOB ObIJlO OnHCaHO asnne. 3nHnJlaT

epopMeHHble oporeasr oripaayiorca B O,n;HY H3 TeKTOHO-MarMaTHlIeCKHX 

9nOX B pe3YJIbTaTe HHTeHCHBHbIX BepTHKaJlbHbIX BOCXO,n;H~HX ,n;BH:>Ke
HHH no paCKOJIaM B epyH,n;aMeHTe aa MeCTe OblBIIIHX CKJla,n;lIaTbIX oOJla

.cTeH, xoropue nonroe BpeMH nperepnesana nJiaTepopMeHHblH sran 
pa3BHTHH. I109TOMy OHH HMelOT rJlblOOBblH xapaxrep CTpoeHHH xopu, 
,UJlH rJlbIOOBbIX rop npHCY~H CWJlbHOpaCqJleHeHHbIH ropaua pensep, 
nOBblIIIeHHaH ceHCMHlIeCKaH aKTHBHOCTb H aaorna ByJIKaHH3M, nro 
COJlH:>KaeT HX C 9nHreOCHHKJlHHaJlbHbIMH oporeaaua. I1pHMepaMH snan
-nartpopaeaaux oporenos HBJlHIOTCH THHb-IIIaHb, THoeT, AJiTaH, CaHHbI. 

OlCeaHUlteCICUe opoeesu OOblllHO npayposeua K nearpansaax 
paHOHaM OKeaHOB, n09TOMY HX aaaasaror cpe,n;HHHO-OKeaHHlIeCKHMH 
xpeeraxa. OHH xapaxrepaayrorcs BblCOKOH ceHCMHlIeCKOH aKTHB

HOCTblO, ByJlKaHH3MOM H pe3KO paClIJleHeHHbIM penserpox, OCJlO:>KHeH

HbIM ropauax nHKaMH, rpeOHHMH, PHepTOBblMH ,n;OJlHHaMH. HaHOOJlee 
BbICOKHe ropsr (,n;o HeCKOJlbKHX KHJlOMeTpOB) MoryT asrcrynars na no

BepXHOCTH oxeaaa B BH,n;e OCTpOBOB (A30pCKHe, Ilacxa H np.). B IJ;eH

TpaJlbHOH lIaCTH cpe,n;HHHO-OKeaHHlIeCKHX xpeOTOB paCIIOJlaralOTCH PHll>
roasre ,n;OJlHHbl. 3T0 rJlOOaJlbHble Tpe~HHbI 3eMHOH xopu H MaHTHH 

TJlyOHHOH ,n;o5KM H IIIHpHHOH 5-10 KM. B HaCTOHIIJ;ee BpeMH ycra
HOBJleHO, xro OKeaHCKaH xopa ncnsrruaaer paCTH:>KeHHe npa otipa
30BaHHH TpeIIJ;HH, napanneasaux pHepTOBOH ,n;OJlHHe. 4epe3 rpenmaa 
H3J1HBaeTCH MarMa, npHHHMalOIIJ;aH ysacrae B epOpMHpOBaHHH nonson
HbIX xpeOTOB. BblHCHeHO, xro non pHepTOBOH ,n;OJlHHOH BepXHHH MaH

THH paaynnoraeaa, a aan HeH B OKeaHCKOH sone epHKcHpyeTcH MOIIJ;

HbIH TenJlOBOH nOTOK, C03,n;alOIIJ;HH YCJlOBHH ,n;JlH :>KH3He,n;eHTeJlbHOCTH 
CneIJ;HepHlIeCKHX opraHH3MOB. I10,n;aHHblM A. C. MOHHHa (1980 r.) T8KaH 

rpemaaa THHeTCH B,n;OJlb Kpacaoro MOpH, oep~ra xoroporo, HMelO~He 
noxra sepxansasre osepraaaa, nOCTeneHHO y,n;aJlHIOTcH O,n;HH OT ,n;py
roro. 

I1 JI a T ep 0 P M bI - nocne 38BepIIIeHHH ropooopasoaaaxs 3eM
nan xopa, crasmaa non ,n;eHCTBHeM rayooxoro MeTaMopepH3Ma ,n;OCTa
TOllHO :>KeCTKOH, OOJlbilie He nperepneaaer HHTeHCHBHbIX TeKTOHHqe

CKHX ,n;BH:>KeHHH. I1pOIJ;eCCaMH neaynanna rOpHbIH pensep CrJla:>KH

BaeTCH, ropaue xpeoru paspyuraiorca H nponyxraua HX pa3pyIIIeHHH 

3anOJlHHIOTCH Me:>KfOpHble Bna,n;HHbl. Ha cMeHy reOCHHKJlHHaJlbHOMY 
npaxonar nJiaTepopMeHHbIH sran pa3BHTHH paccaarpasaeaoro yxacrxa 

JlHTOCepePbl. I1oCJle,n;HHH acnsrrusaer npeHMYIIJ;eCTBeHHO Me,n;JleHHbIe 
aepruxansaae TeKTOHHlIeCKHe ,n;BH:>KeHHH,' Bblpa:>KalOIIJ;HeCH B nJlaBHbIX 

onycxanaax H nonsexax paSHOBeJlHKHX 6J10KOB3eMHOH KOPbI no pas

JlOMaM. B OOJlaCTH onycxaaas OJlOKOB aa :>KeCTKHH epyH,n;aMeHT HallH
HalOT OTKJla,n;blBaTbCH ocanxa, epOPMHPYH oca,n;OqHbIH xexoa. TOJlIIJ;HHa 
BHOBb oopa30BaHHOH 3eMHOH xopu nJiaTepopM H3MeHHeTCH OT 35 
,n;o 55 M. -

TaKHM oopa30M, nJiaTepopMa HMeeT ,n;BYX'bHpycHoe cTpoeHHe H 
HBJlHeTCH OTHOCHTeJlbHO yCToiiqHBblM, KOHCOJlH,n;HpoBaHHblM cKJIa,n;qa

i 

-tt 

TOCTblO, MeTaMOp¢H3MOM H HHTPy
3HHMH ysacrxox JI aroctpepsr H30

MeTpHlIeCKHx oxepraaaf (no 
B. E. XaHHy). 

Pa3J1HlIa1OT nnartpopxsr KOHTHHeH

ransnue H OKeaHCKHe. 

Konmunenmansnue nsamdiopsu« 
pa3,n;eJlHIOT aa npesaae H MOJlo,n;ble. 

K ,n;peBHHM OTHOCHT nnanpopxa, 
BpeMH epopMHpOBaHHH epyH,n;aMeHTa 
KOTOpblX CBH3aHO C KOHIJ;OM paaaexa
pexscxon TeKTOHO-MarMaTHqeCKOH srro
XH. I109TOMy HX Ha3bIBalOT snnxapens
CKHMH (paHHHH npOTep030H). ,UJlH HHX 

xapaxrepen ICpUCmaAAUlteCICUU epyH,n;a

MeHT, CJlO:>KeHHbIH HHTpySHBHblMH H 
, rJlYOOKOMeTaMOP¢H30BaHHblMH nopo,n;a

MH (rpaHHTaMH, rHeHcaMH, KBapIJ;HTa

MH, raoopo H np.). I1J1aTepopMeHHblH 
lIeXOJl aaneraer aa epyH,n;aMeHTe npesnax 
nnartpopa C pe3KHM perHOHaJlbHblM 
necor JlaCHeM. 

¢OpMHpOBaHHe ocanosaoro sexna 
npeaaax nJlaT¢OpM CBH3aHO c ,n;ijep. 

epepeHIJ;HpOBaHHblMH BepTHKaJlbHblMH 

,n;BH:>KeHHHMH pa3HOBeJlHKHX OJlOKOB 

¢yH,n;aMeHTa no pa3J10MaM. B pe3yJlb
rare oopasyiorca xpynaefnuae (aanno
pH,n;KOBble) CTpyKTypHble 9J1eMeHTbl 
nJlaT¢opMbI: IIJ;HTbI, aHTeKJlH3b1, aana
xoreau, CHHeKJlH3b1, nepaxparoaaue 
onycxaaas, nJlHTbI. Xapaxrepao, xro 

SaJlO:>KeHHe 9THX crpyxryp na ,n;peBHHX 

nnarrpopxax He yHaCJle,n;OBaHO, r. e. 
He coraacyercs C nOJlO:>KeHHeM reOCHH
KJlHHaJlbHblX CTpyKTypHbIX 9J1eMeHTOB. 

Cxesra epOpMHpOBaHHH aannopsnxoaax 
crpyxryp npe,n;CTaBJIHeTCH cJle,n;YIOIIJ;eH 

(pHC. 15). 
'CHallaJia npoacxonnr oopasoaaaae 

aBAaKOeeHOB. OHH HMelOT rpaeeaooepas
Hoe crpoeaae, epOpMHpylOTCH B YCJlO
BHHX npocenanas Y3KHX 30H 3eMHOH 
xopu H nepBOHallaJlbHO 3anOJlHHIOTCH 
KOHTHHeHTaJlbHbIMH OTJlO:>KeHHHMH. 
ABJIaKOreHbI paClIJleHHIOT :>KeCTKOe OC

HOBaHHe nJiaTepopMbI Ha OOIIIHpHble 
HSOMeTpHlIHble YllaCTKH - l4umbl. 
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B nponomsaiomeecs norpyaceaae aanaxoreaos sraraaaiorca no 

pa3JIOMaM CKJIOHhI mHTOB, B npenenax KOTOpbIX epOPMHPYIOTCfI CU
HeKAU3bl, xapaxrepaayroumeca MOmHOH TOJImeH OCa~OtIHbIX nopon, 
lJTO CBH~eTeJIbCTBYeT 0 npe06JIa~aHHH HHCXO~f1mHX ~BH*eHHH B npo
uecce HX pa3BHTHfi. B oomee norpysceaae BOBJIeKaIOTCfI H OT~eJIbHbIe 
mHTbI, O~HaKO H3-3a nepHO~HtIeCKHX HHBepCHH H MeHbllleH CKOpOCTH 
npOrH6aHHfI MOmHOCTb OCa~OtIHOrO tIeXJIa H rJIy6HHa 3aJIeraHHfI 

epYH~aMeHTa y TaKHX coopysceaan - aHmeKAU3 - 3HalJHTeJIbHO 
MeHbIlIe, tIeM y CHHeKJIH3. 06JIaCTb naaroopxsr, sarpoayraa norpy

*eHHeM, nOJIytIHJIa Ha3BaHHe nsumu. TaKHM 06pa30M, nnarrpopxa 
OKa3bIBaeTCfI pa3~eJIeHHOH na mHThI H riJIHTbI. B ~aJIbHeHUIeM mHTbI, 
He 3aTpOH)1ThIe norpyzceaaea, HcnhITbIBaIOT npeaxymecrseaao BOC

XO~f1mHe BepTHKaJIbHbIe ~BH*eHHfI, B pe3YJIbTaTe nero noponu 
KpHCTaJIJIHlJeCKOrO epYH~aMeHTa BbIXO~f1T y HHX na nOBepXHOCTb. 

Y nJIHT, Ha060pOT, npe06JIa~aIOT ~HepepepeHu.HpOBaHHbIeHHCXO~f1mHe 
~BH*eHHfI. Hnorna B npeaenax mHTOB OT~eJIbHhIe 6JIOKH onYCKaIOTCfI 
no pa3JIOMaM, H rorna B 30He onycxaaas epopMHpyeTcfI CHHeKJIH3a. 

B CTOPOHY reOCHHKJIHHaJIbHOH 06JIaCTH rJIy6HHa norpyxceaan epyH

~aMeHTa H MOmHOCTb OCa~OtIHOrO lJeXJIa pe3KO B03paCTaIOT. 3~eCb 
BhI~eJIfleTCfI nOJIOC006pa3Hafi 30Ha nepuspamonnoeo onqcxauu«, nepe

xonsutero B nepeooeoa npoeu6. DOCJIe~HHH arpaer POJIb COtIJIeHeHHfI 
nJIaTepopMbI C r..eOCHHKJIHHaJIbHOH 06JIaCTbIO HJIH 3nHreOCHHKJIH

HaJIbHhIM oporeHOM. B CJIytIae OTCyTCTBHfI KpaeBoro nporH6a TaKoe 
COtIJIeHeHHe ocyutecranaercs nocpencrnox xpaeeoeo tuea, npencras

JIflIOmerO C060H 30Hy rJIy6HHHoro pa3JIOMa, orpaansnaaromero 
nnarrpopxy. 

B nepenoaux nporanax BhI~eJIflIOT nsa CKJIOHa - reOCHHKJIHHaJIb
HhIH H nJIaTepopMeHHhIH. DepBbIH HaH60JIee norpyxcea, CJIo*eH MOm
HOH (no 15 KM) TOJImeH ocanxos, CMflThIX B conpasceaaue JIHHeHHbIe 

CKJIa~KH, napanneasasre npOCTHpaHHIO nporaoa H ropaua xpeoraa 
oporena. DJIaTepopMeHHbIH CKJIOH 3HalJHTeJIbHO urape reOCHHKJIHHaJIb

noro. MomHOcTb ocanxos B HeM nOCTeneHHO yxensuraerca, JIHHeHHafi 
CKJIaAtIaTOCTb saryxaer, ycrynas MeCTO CKJIa~KaM, THnHtIHbIM ~JIfi 

nnarrpopxsr. 
MOA08bte nsamdiopsu« pacnonaraiorca Me*~y ~peBHHMH aa MeCTe 

6bIBlllHX reOCHHKJIHHaJIbHbIX 06JIaCTeH. <pYH~aMeHT MOJIO~bIX nJIaT-' 

epOPM CKAa8llamblU. OH CJIo*eH 3epepY3HBHbIMH, HHTPY3HBHbIMH H oca
~OtIHbIMH noponaxa, He3HatIHTeJIbHO MeTaMopepH30BaHHbIMH (CJIaHu.bI, 
epHJIJIHThI) H CHJIbHO~HCJIou.HpOBaHHhIMH. 

Pa3BHTHe naanopsnxoaux CTpyKTypHbIX 3JIeMeHTOB MOJIO~bIX 
nnarrpopa HOCHT YHaCJIe~OBaHHhIH C reOCHHKJIHHaJIbHbIMH CTpyK
TypHhIMH 3JIeMeHTaMH xapaxrep , . onpenenmoumitcs nOJIO)l{eHHeM 
xpynaux pa3JIOMOB, xoropsre aKTHBHO npOflBJIflIOTCfI H B nnarrpop
MeHHbIH nepaon, 

<POpMHpOBaHHe OCa~OtIHOrO tIeXJIa MOJIO~bIX nnartpopa TaK)I{e 
HatIHHaeTCfI C pa3BHTHfi aBJIaKOreHOB, HO B CBfl3H C TeM, tITO BCfI 
nnarrpopaa roxce HCnbITbIBaeT npomoaaae, OCa~OlJHbIe noponu, aa
nOJIHflIOmHe aBJIaKOreHhI, BCTpetIaIOTCfI H BHe aBJIaKOreHOB. B npo

uecce pa3BHTHfi OCa~OtIHOrO tIeXJIa MOJIO~hIe nnarrpopxsr HcnhIThIBaIOT 
npeaayuiecrseaao nporaoaaae, tITO 06yCJIOBJIHBaeT pa3BHTHe B HX 
npenexax B OCHOBHOM nJIHT. B paaoaax HaH60JIblllerO nporH6aHH5I 
epOPMHPYIOTCfI CHHeKJIH3bI, a B paaoaax, HcnhITbIBaIOmHX lJaCTHlJHbIe 

HHBepCHH, - aHTeKJIH3bI. 
Oseanusecxue nAam¢opMbl H3ylJeHbI xpaaae cJIa60. C HHMH CB5I

3bIBaIOT a6HCCaJIbHbIe paBHHHhI naa oxeaaa C MOmHOCTbIO KOpbI ~o 

5-7 KM. 
C p e ~ H H H bI e Mac C H B bI - 3TO YCTOHlJHBbIe 06JIaCTH JIH

rocrpepa aa ClJeT perHOHaJIbHOrO MeTaMopepH3Ma H rpaHHTH3au.HH. 

OHH YlJaCTBYIOT B CTpoeHHH ropHO-CKJIa~lJaTbIX06JIaCTeH B BH~e Me)l{
ropaux Bna~HH, B reOCHHKJIHHaJIbHbIX 06JIaCTfiX pa3rpaHHlJHBaIOT 
cxeacasre 06JIaCTH. B npenenax naarrpop« cpenaaasre Ma<;CHBbI oopa
3YIOT HaH60JIee npesnae 6JIOKH epYH~aMeHTa. 

f JI Y 6 H H H bI epa 3 JI 0 M bI. DepBbIM IJeTKO CepOpMyJIHpO

BaJI noasrae «rJIy6HHHhIe pa3JIOMhI» aKa~eMHK A. B. DeHBe B 1945 r. 
COrJIaCHO ero onpeneaeamo, ~JIfi rJIy6HHHbIX pa3JIOMOB xapaxrepau 
~JIHTeJIbHOCTb pa3BHTH5I H 60JIblllafi rJIy6HHa 3aJIO)l{eHHH, npeau
uraiouras MOmHOCTb 3eMHoH KOpbI. Do nOCJIe~HHM npe~CTaBJIeHHflM, 

rJIy6HHHbIe pa3JIOMbI naorna YXO~f1T aa rJIy6HHy cssnue 700 KM. 
,llJIHHa TaKHX pa3JIOMOB ~OCTHraeT HeCKOJIbKHX TbIC5ItI KHJIOMeTpoB. 
OHH pa36HBaIOT 3eMHyIO xopy aa rpoxanasre 6JIOKH, KOTOpbIe, npe

repnesaa BepTHKaJIbHbIe ~BH)I{eHH5I OTHOCHTeJIbHO ~pyr ~pyra B re
IJeHHe ~JIHTeJIbHOrO reOJIOrHIJeCKOrO BpeMeHH, cymecrneansra oopa
30M onpe~eJI5IIOT pa3BHTHe OCHOBHbIX reOJIOrHIJeCKHX crpyxryp TeK
roaocrpepu H aaroepepu. B pe3YJIbTaTe 3THX ~BH)I{eHHH B O~HHX 
MeCTax C03~aIOTCfI yCJIOBH5I ~JI5I HaKOnJIeHH5I ocanxos, B ~pyrHx 

~JI5I HX HHTeHCHBHoro caeca. 
Pa3JIHIJaIOT KOHTHHeHTaJIbHbIe, OKeaHHIJeCKHe H TpaH3HTHbIe rrry

6HHHbIe pa3JIOMbI. Ilepsae B npenenax KOHTHHeHTOB paccexator xopy 
KOHTHHeHTaJIbHOrO rana. OHH no~pa3~eJIflIOTC5I aa xpaesue lllBhI, 
TpaHCKOHTHHeHTaJIbHhIe, BHyTpHnJIaTepopMeHHbIe H BHyTpHropHO

CKJIa~IJaTbIe rJIy6HHHhIe pa3JIOMbI. 
Cpena OKeaHHtIeCKHX rJIy6HHHbIX pa3JIOMOB BbI~eJI5IIOT nepaoxeann

IJeCKHe, TpaHCOKeaHHIJeCKHe H rpaaopopaaue. DepHOKeaHHIJeCKHe 
B BH~e rJIy60KoBO~HhIX )l{eJI060B OT~eJI5IIOT OKeaHbI OT KOHTHHeHTOB. 
TpaHCOKeaHHIJeCKHe pa3JIOMbI npOXO~f1T BHyTpH cpe~HHHO-OKeaHH
IJeCKHX MacCHBOB, oopaaya rJI06aJIbHyIO parproayto cacreay, TpaHC
epopMHhIe nepecexaior cpe~HHHO-OKeaHHIJeCKHe xpe6TbI H padrrossre 
~OJIHHbI. 

TpaH3HTHbIe rJIy6HHHbIe pa3JIOMbI nepecexaior H KOHTHHeHTbI, 

H OKeaHbI, oopaays u.eJIbIH n05IC pa3JIOMOB. 
fJIy6HHHhIe pa3JIOMbI onpe~eJI5IIOT n05lBJIeHHe H pasaeuteane xa

rMaTHIJeCKHX nopon H PY~HbIX MeCTopo*~eHHH. MOJIO~bIe rJIy6HHHhIe 
pa3JIOMhI xapaKTepH3YIOTCfI COBpeMeHHOH CeHCMHIJeCKOH aKTHBHOCTbIO. 
C HHMH CB5I3aHhI COBpeMeHHbIH ByJIKaHH3M, BbIXO~hI TepMaJIbHhIX BO~ 

B oxeanax H BHyTpH KOHTHHeHTOB: na Ypane, T5IHb-llIaHe, B~OJIb 
CKaJIHCTbIX rop, na OCTpOBax 51noHHH H BO MHOrHX ~PYrHX MeCTax. 
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Ocuoenue ¢OPMbl saseeauun eopnux nopoii 

TOJI~a ocanosaax nopon COCTOHT H3 CJIOeB H nJIaCTOB ropaux 
nopon. nJIaCTOM Ha3bIBalOT reOJIOrHtIeCKOe TeJIO, CJIO}KeHHOe npenxy
~eCTBeHHO O)I.HOPO)I.HOH OCa,lI.OtIHOH: noponoa, OrpaHHtIeHHOe csepxy 
H CHH3Y npHOJIH3HTeJIbHO napaJIJIeJIbHbIMH nOBepXHOCTHMH HanJIaCTO
BaHHH. BepXHHH nOBepXHOCTb nJIaCTa Ha3bIBaeTCH KpOBJIeH, HH}K

HHH - nO)I.OIIIBOH:. nOJIO}KeHHe nJIaCTa B npOCTpaHCTBe onpe)I.eJIHeTCH 
9JIeMeHTaMH ero 3aJIeraHHH: yrJIOM na)I.eHHH H npOCTHpaHHeM (a3H

MyTOM) (pHC. 16). 
YrJIOM na)I.eHHH nJIaCTa Ha3bIBaeTCH yrOJI, oopa30BaHHbIH JIHHHeH 

na)I.eHHH nJIOCKOCTH nJIaCTa C ee npOeKI.J,HeH aa ropH30HTaJIbHYlO nJIO
CKOCTb. 0 npocrapaaaa nJIaCTa Cy)I.HT no HanpaBJIeHHIO ropH30H

TaJIeH, oopa3YIO~HxCHnpa nepecexeaaa KpOBJIH HJIH nO)I.OIIIBbI nJIaCTa 
C ropH30HTaJIbHbIMH nJIOCKOCTHMH. A3HMyTOM npocrapanaa nJIaCTa 
Ha3bIBaeTCH yrOJI a. Me}K)I.y cesepaux HanpaBJIeHHeM reorparpanecxoro 

MepH;J.HaHa H ropH30HTaJIblO. CJIe)I.yeT ysecrs, tITO aa npOCTHpaHHe 
npHHHMaeTCH raxoe aanpasneaae, npa KOTOpOM naneaae nJIaCTa 
npOHCXO,lI.HT snpaso OT npOCTHpaHHH. 3JIeMeHTbI 3aJIeraHHH MO}KHO 

aaxepnn, na BbIXO)I.ax nJIaCTa aa nOBepXHOCTb 3eMJIH rOpHbIM Ko~na
COM. B saaepu ,lI.OJI}KHa ObITb BBe)I.eHa nonpasxa aa MaqmTHoe CKJIO
HeHHe. 

Ilepaoaaxaasaoe ropH30HTaJIbHOe saaeranae nJIaCTOB Ha3bIBaeTCH 

HeHapyIIIeHHbIM. OTKJIOHeHHe OT nepBOHatIaJIbHOrO ropH30HTaJIbHOrO 
3aJIeraHHH nJIaCTOB Ha3bIBaeTCH HapyIIIeHHeM HJIH OUC/lOKa/tueu. 
HapyIIIeHHe MO}KeT ObITb C pa3pbIBOM CnJIOiliHOCTH nJIaCTa H oea pas
puaa, Oseas tIaCTO OHH BCTpetIalOTCH COBMeCTHO. HapyIIIeHHe C pas
PbIBOM CnJIOiliHOCTH nJIaCTa Ha3bIBaeTCH )I.H3bIOHKTHBHOH )I.HCJIOKa

I.J,HeH. HapyIIIeHHH, npOHCIIIe)I.IIIHe oea paspusa CnJIOiliHOCTH nJIaCTa, 
Ha3bIBalOTCH nJIHKaTHBHbIMH )I.HCJIOKaI.J,HHMH. . 

OCHOBHOH epOPMOH HapyIIIeHHH oe3 paspusa CnJIOiliHOCTH nJIaCTa 
HBJIHeTCH CK/laOKa. 

Oopa30BaHHe CKJIa)I.OK B reOCHHKJIHHaJIbHbIX H nJIaTepopMeHHbIX 
OOJIaCTHX nporexaer no-pa3HOMY. 

C c 

PRC. 16. 9JleMeHTbl SaJlerSHHII UJlaCTS 
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PRC. 17. 9J1eMeHTbI CKJl3,l\KR 

PRC. 18. AHTRKJlRH3J1bH311 (a)
 
H CHHKJlHH3J1bH311 (6) CKJl3,l\KH
 

J - 1IItPO; 2 - Kphlnbll
 

a o 

C K JI a )I. K H reo C H H K JI H H a JI b H hi X 0 0 JI aCT e H:. 

npOCTeHIIIHMH BH)I.aMH CKJIa)I.OK HBJIHIOTCH aHTHKJIHHaJIH H CHHKJIH
HaJIH. Y aHTHKJIHHaJIH H3rHO CJIOeB oopaniea BbmyKJIOCTblO asepx, 

y cHHKJIHHaJIH - BbInYKJIOCTblO BHH3. 
B Ka}K)I.OH CKJIa)I.Ke pa3JIHtIaJOT ee 9JIeMeHThI (pHC. 17). Boxoasre 

noaepxnocra CKJIa)I.KH Ha3bIBalOTCH KPbIJIbHMH (1-2, 3-4); 30Ha, 
B KOTOpOH CXO)I.HTCH KPbIJIbH, xapaxrepnaytoutaaca MaKCHMaJIbHOH: 
KPHBH3HOH, - 3aMKOM HJIH CBO)I.OM CKJIa,lI.KH (2-3) oHcceKTopHaH 
nJIOCKOCTb yrna Me}K)I.y KPbIJIbHMH CKJIa,lI.KH - OCeBOH: nJIOCKOCTblO 
(5-10-8-7); JIHHHH nepecexeaaa ocesoa nJIOCKOCTH C 3aMKOM~ 
IIIapHHpoM (6-9), a npOeKI.J,HH IIIapHHpa aa nosepxaocrs 3eMJIH 
OCblO CKJIa)I.KH. OCeBOH: nosepxnocrsro Ha3bIBaeTCH noaepxaocrs, 

npOXO)I.HlIJ,aH xepea IIIapHHpbI acex CJIOeB, CJIaralO~H~ CKJIa,lI.Ky.. 
TQJIlIJ,a ropaux nopO)I., JIe}KalIJ,aH B neperaoe aHTHKJIHHaJIbHOH: HJIH 

CHHKJIHHaJIbHOH: CKJIa)I.KH, HBJIHeTCH H,lI.POM CKJIa)I.KH (pHC. 18). 
B anpe aHTHKJIHHaJIH saneraior HaHOOJIee ,lI.peBHHe nOpO)I.bI, B H)I.pe 

CHHKJIHHaJIH - HaHOOJIee MOJIO)I.bIe. OKOHtIaHHe aHTHKJIHHaJIbHbIX 
CKJIa)I.OK Ha3bIBalOT nepHKJIHHaJIblO, a CHHKJIHHaJIbHbIX - I.J,eHTpH

KJIHHaJIblO • 
.IT.JIHHOH CKJIa)I.OK CtIHTaeTCH paccroaaae Me}K)I.y HX nepexna

HaJIbHbIMH HJIH I.J,eHTpHKJIHHaJIbHbIMH OKOHtIaHHHMH, IIIHpHHOH
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paCCTOHHHe Me.>K.n.y OCeBblMH nOBepXHOCTHMH B nonepexaox CeqeHHH, 
OrpaHHqHBalOID.HMH cxnanxy. 

CKJla.n.KH B cxnansarstx OOJlaCTHX pacnonozceasr napannensauxa 

psnaxa, npHqeM aHTHKJlHHaJiH qepe.n.YIOTCH C COnpH.>KeHHbIMH C HHMH 
CHHKJlHHaJlHMH, qTO COOTBeTcTByeT nOJIHOR CKJla.n.qaTOCTH. 3THM 

CKJla.n.KaM npHCYID.H 3HaqHTeJlbHaH y.n.J1HHeHHOCTb H OOJlblllaH axnmr

Ty.n.a• 

ITo MOpepOJlOrHqeCKHM npH3HaKaM Bbl.n.eJlHIOT: J1HHeRHble CKJla.n.KH 

C OTHOllleHHeM .n.J1HHbl K urapmre oOJlee qeM 10 : 1, opaxHaHTHKJlH

HaJlbH~e H opaXHCHHKJlHHaJlbH~e CKJIa.n.KH C TeM .>Ke OTHOllleHHeM 

OT 10 : 1 .n.o 2,5 : 1. Ha oxpaanax cKJla.n.qaTOH OOJlaCTH .n.J1HHa CKJla

.n.OK yxeasuraercs H OHH MoryT HMeTb nOqTH oxpyrnyto epOPMY (xynona), 

Bsrcora cxnanox H3MepHeTcH MHorHMH COTHHMH MeTpoB H nasce KH
J10MeTpaMH. 

ITo nOJlO.>KeHHIO oceson nJlOCKOCTH xpsrnsea B npocrpaacrse 

CKJla.n.KH pa3.n.eJlHIOTCH na npaxsre, HJlH CHMMeTpHqHble, C sepraxam

HOH ocesoa nJlOCKOCTbio H cHMMeTpHqHO paCIIOJlO.>KeHHbIMH OTHOCH

TeJlbHO nee KPblJlbHMH (pHC. 19, a); HaKJlOHH~e, C HaKJlOHeHHOH oce

BOH nJlOCKOCTblO H aCHMMeTpHqHO pacnOJlO.>KeHH~MH OTHOCHTeJlbHO 

nee KPblJlbHMH (pHC. 19, 6); onpoxaayrue, C HaKJlOHeHHOR ocesoa 

nJlOCKOCTblO, KP~J1bH CKJla.n.KH nanaior B onny CTOpOHy, O.n.HaKO 
B O.n.HQM H3 xpsmsea nnacru HaXo.n.HTCH B nepesepayroa saneraaan 

(pHC. 19,8); J1e.>KaqHe, C ropH30HTaJlbHOR OCeBOH: nJlOCKOCTblO 

(pHC. 19,2); nepesepayrue, C OCeBOH: nJlOCKOCTblO, HMelOID.eH: oopar

HblH: HaKJlOH (pHC. 19, a). 
Pasaepu cxnanox B reOCHHKJlHHaJlbHblX OOJlaCTHX H3MeHHIOTCH 

B oxem, IllHpOKHX npenenax, Pa3J1Hqa1OT CTPYKTYP~ aannopanxoasre, 
nepaoro, aroporo H rpersero nopanxoa, HJlH B 3aBHCHMOCTH OT pas
MepOB CKJla.n.KaM npHCBaHBalOT paanaxaue Ha3BaHHH, caanerens

CTBylOID.He 0 nopsnxe HX pasaepoa, Kpyrmsre no.n.HHTHH H onycxaaaa, 
00pa30BaBIllHecH B reOCHHKJlHHaJlbHOH OOJlaCTH, uaausaror MeraH-, 

THKJlHHOPHHMH H MeraCHHKJlHHOpHHMH. ITo OTHOllleHHIO K MeraCHH

KJlHHOPHIO CTpyKTypaMH sroporo nopanxa HBJlHIOTCH aHTHKJlHHOpHH 

H CHHKJlHHOpHH (pHC. 20), opaenrnposxa KOTOpblX cosnanaer C 00
ID.eH: HanpaBJleHHOCTblO cxnansaroa OOJlaCTH. IToCJle.n.HHe OCJlO.>KHeHbl 

crpyxrypaxa rpersero nopsnxa - aHTHKJlHHaJlHMH H CHHKJlHHaJlHMH. 

C K JI a .n. K H n JI a T ep 0 P M e H H bl X 0 0 JI aCT e H:. Oopa
30BaHHe OOJlblllHHCTBa nnanpopaeaaux cxnanox CBH3aHO C BepTH
KaJlbHblMH TeKTOHHqeCKHMH, .n.HqxpepeHU;HpOBaHHbIMH IIO CKOpOCTH 

H 3HaKy .n.BH.>KeHHHMH OJlOKOB epyH.n.aMeHTa no 00pa30BaBIllHMCH B HeM 

pa3J10MaM. 3TH .n.BH.>KeHHH OXBaTblBalOT He TOJlbKO epyH.n.aMeHT, HO 
H nOKpblBalOID.HH: ero oca.n.OqH~H nexon. TeKTOHHqeCKHe .n.BH.>KeHHH 

cxyxcar npHqHHOH: nepepuaos B Oca.n.KOHaKOnJleHHH H pa3M~BOB, 

xoropsre epHKCHpylOTCH B ocanoxaox xexne nnaroopaeuaux CKJla.n.0K 
(pHC. 21, a). O.n.HaKO 3TH nepepsrasr xapaxrepaayrorcs oseus MaJl~MH 

yrnaxa HeCOrJlaCHH:, uaasreaexux nJiaTepopMeHHblMH HeCOrJlaCHHMH. 

Kasoroe HeCOrJlaCHe HBJlHeTCH OTpa.>KeHHeM TeKTOHHqeCKOR epa3bl 

B epOpMHpoBaHHH nJiaTepopM~. 
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PHC•. 19. CKJla.n.KH C pa3HhIM nOJlOJKC


HHCM OCCBblX nosepxaocrea H KpblJlbCB
 

PHC. 20. CXCMbl aHTHKJlHHOPHli (a) H 

CHHKJlHHOPHli (6) 

. Hapsny co CKJla.n.KaMH TeKTOHHqeCKOrO npOHCXO.>K.n.eHHH B nnar

epOpMeHHblX OOJlaCTHX pacnpocrpaaeast no.n.HHTHH, B epOpMHpOBaHHH 

KOTOpblX TeKTOHHqeCKHH: epaKTOp npaKTHqeCKH He arpaer POJIH. TaK, 
nonasrue MO.>KeT 00pa30BaTbCH B peaynsrare OOJleKaHHH oOJlee MOJlO

.n.bIMH oca.n.0qHbIMH CJlOHMH HepOBHOCTeH: 3P03HOHHoro pensepa, pa

epOB~X MacCHBOB. TaKHe nnartpopueaasre no.n.HHTHH Ha3bIBalOTCH 

CTpyKTypaMH OOJleKaHHH (pHC. 21, 6). .oopa30BaHHe no.n.HHTHH: MO.>KeT 
OblTb CB5I3aHO C pa3J1HqHblM ynnorneaaea pasmsx BH.n.OB ropaux IIO

pon. 113BecTHo, qTO non .n.eH:CTBHeM ropaoro .n.aBJleHHH rJlHHHCT~e 

noponsr ynJloTHHIOTCH 3HaqHTeJlbHO cansnee, qeM nec-ransre. B pe

3YJlbTaTe nan neCqaHbIMH J1HH3aMH MoryT epOpMHpoBaTbcH crpyxrypu 

ynJloTHeHHH (pHC. 21, 8). • 
B OTJlHqHe OT cxnanox reOCHHKJlHHaJlbHblX OOJlaCTeR nJlaT<PoPMeH

nue CKJla.n.KH HMelOT 3HaqHTeJlbHO MeHblllHe aMnJlHTY.n.~ H y.n.J1HHeH
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seers. BCJIe.n.CTBHe 3TOrO HakJIOH xpunsea HX HeBeJ1HK. 06bIlIHO OUo 
HSMepHeTCH .n.OJIHMH rpanyca H JIHlIIb aapenxa .n.OCTHraeT HecKOJIbKHX 
rpanycoa, OJIaT<pOpMeHHbI~ CKJIa.n.KH He conpaaceuu C OTpHI.laTeJIb" :'~' " HbIMH CTpYKTypaM~, nO::lTOMY HX IJaCTO aaaunaior npepsmacrsraa .~.:-'7"/.& ..• . ~ :-" ~~~/ nJIH nnartpopxenaux 06JIaCTeH xapaxrepaa CJIe.n.ylOIII.Hej;MOp<po
JIOrHIJeCKHe THnbI crpyxryp (pHC, 22): 6paxHaHTHKJIHHaJIbHble CKJIa.n.KH 
C OTHOlIIeHHeM .n.JIHHhI K lIIHpHHe OT 5 : I H MeHee, KynOJIa, crpyxryp
nsre HOCbI, crpyxrypaue reppacu. IIIHpOKO pacnpocrpaaeaa na 
nnartpopaax <pJIeKcypbl - KOJIeH006pasHbie HsrH6bl CJIOeB (pHC. 23). 
Bo <pJIeKcypax BbI.n.eJIHIOT nonuaroe (sepxuee) H onYIII.eHHOe (HHR<Hee)1:-:-:-:';'11 1=-:-=12 p::::;::::I:l3••••• t:r:::::::J:::j KPblJIbH C nOIJTH ropHSOHTaJIbHblM SaJIeraHHeM CJIOeB H coenana
TeJIbHOe KpblJIO C OIJeHb KpyTblM SaJIeraHHeM CJIOeB. 3aIJacTyIO OHH 
CJIy)KaT OTpa)KeHHeM B Oca.n.0IJHOM IJeXJIe paspasaux HapylIIeHHH 
<pyH.n.aMeHTa. 

00 nOJIO)KeHHIO oceaoa nJIOCKOCTH H xpunses B npOCTpaHCTBe 
cpena naanpopaeaaax CKJIa.n.OK BbI.n.eJIHIOT npaxae H HaKJIOHHble.

PHC. 21. I'eaerasecxae THilhl ilJlaTljJopMeHHhlx crpysryp 
Becsxa Ba)I{HblM npHSHaKOM nJIaT<P<>PMeHHblx crpyxryp HBJIHeTCH a - TeKTOHHQeCKaH nnaT4!opMeHHaH (Bo3pOJKAeHHaH) cxnaaxa; 6 - crpyxrypa ynaoraeaas:

8 - CTpyKTypa oIlJleKaHHH. ,\.:~-, crenens npOCJIe)KHBaHHH CKJIa.n.OK B OCa;lJ.OIJHOM IJeXJIe. C 3TOH TOIJKH 
/ - neCOK; :2 - rnHHa; 3 - H3BeCTHHK 

\~ 
}' SpeHHHJ3bI.n.eJIHIOT crpyxrypu: CKBOSHble, C saMKHyTbIMH KOHTypaMH 

BO scex ropasoarax ocanosaoro IJeXJIa; norpeoeaaue C saMKHyTblMH 
KOHTypaMH TOJIbKO B HH)KHHX ropasoarax: aaaeureaasre, saMKHyTble 

a o TOJIbKO B BepXHHX ropaaoarax; .n.HcrapMOHHIJHbIe, TepHIOIII.He saaxay-
TylO <pOpMy B sepxaax H HH)KHHX ropasoarax. . 

Paaaepu naaroopxennsrx crpyxryp HSMeHHIOTCH B lIIHpOKHX 
npeneaax. Kpoae paccxorpeaaux suure uannopsnxoasrx CT~YKTYP 
aHTeKJIHS H CHHeKJIHS BbI.n.eJIHIOT crpyxrypu nepsoro nopsnxa, 
B npenenax aHTeKJIHS ::lTO CBO.n.bI, ananaau, ce.n.JIOBHHbI. Crpyxrypa 
nepsoro nopsnxa OCJIO)KHeHbI crpyxrypaxa sroporo nopsnxa c-

BaJIaMH HJIH OT.n.eJIbHblMH (JIOKaJIbHblMH) no.n.HHTHHMH, OTHOCHMblMH 
K crpyxrypax rpersero nopanxa, JIoKaJIbHble n0.n.HHTH5I saIJaCTYIO• 
OCJIO)KH5IIOT BaJIbI, Kpoae roro, BaJIaMH npHHHTO nasuears SOHbI 
paSBHTH5I JIOKaJIbHblX no.n.H5ITHH, xapaKTepHsylOIII,HXC5I 06III,HOCTblO 
npOCTHpaHHH H nJI0III.a.n.blO pacnpocrpaaeaas. Banu H JIOKaJIbHble 
n0.n.H5ITHR - ::lTO OCHOBHble06'beKTbl .n.JI5I nOHCKOB He<pTH H rasa. 

n Han H p bl, OC06b1M BH.n.OM CKJIa.n.oK HBJI5IIOTC5I .n.HanHpbl 
(xynona npOTbIKaHH5I). I1x 06paSOBaHHe CBHsaHO C BbI.n.aBJIHBaHHeMe 

I COJIeH HJIH rJIHH B nOKpblBalOIII,He HX noponsr. B pesynsrare oopa
sylOTCH naanapoaue 51.n.pa pasHo06paSHOH <pOPMbI, nan KOTOpbIMH

~\ nOKpblBalOIII.He nopona npaooperaior.~ 
<pOpMy KynOJIa, OCJIO)KHeHHOro paspus-

PRC. 22. Mop¢oJlo HblMH HapylIIeHHHMH (pHC, 24). OpH
fR'IeCKHe THilbi nnar

MepoM naanaposux CKJIa.n.OK MoryT~J/ ¢opMeHHhlx crpys-
Typ CJIY)KHTbCOJI5IHble KynOJIa B 3M6eH~ '::::::- ~ ------r-- a - llpaxHaHTHKnH CKOM paaoae OpHKaCnH5I, C KOTOpblMHI


HanbHaH cxaanxa: 6 
Kynon; 8 - CTpyK CBHsaHbI SaJIe)KH He<PrH. 3TH KynOJIa 
TypHaH 'rep paea; 2 - HMelOT caxue paSJIHIJHble paaxepu, noCTPYKTyPHbllI HOC 

CTHraH nopoa B .n.HaMeTpe .n.eC5ITKOB 
KHJIOMeTpoB. PHC, 23. <l>JleKcypa 

~-0· .... . • • . 
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KenpOIi'~ 

Pa3pbIBHhle a a p y ur e-

HHH co CMe~eHHeM 

C JI 0 e B. CMe~eHHe rOpHbIX 110

pO~ B IIpo~ecce TeKTOHHqeCKHX 

~BH:>KeHHH yqaCTKOB 3eMHOH xopu 

IIPOHCXO~HT 110 pa3pbIBHbIM napy
IIIeHHHM, HJIH pa3JIOMaM. 

Pasnouu - 3TO xpyrmue paa

puanae HapyIIIeHHH 3eMHOH KOpbI, 

paCllpOCTpaHHIO~HeCH na 60JIbIIIyIO 

rJIy6HHy H HMeIO~He snasurensssre 
~JIHHY H IIIHPHHY. C pa3JIOMaMH 

aepenxo CBH3aHbI pa3JIHQHble reo

JIOrHqeCKHe 06pa30BaHHH - 6peK

qHH TpeHHH, ~aHKH, :>KHJIbI PY~HbIX 
PRC. 24. CXeMaTRlJeCKRii paapes co- TeJI H T. II. y!3YQeHHe 3THX reOJIO-

JIHHOrO xynoaa rHqeCKHX 06pa30BaHHH 1I03BOJIHeT 

CY~HTb 0 rJIy6HHe pa3JIOMa H ero 

HCTOpHH, a TaK:>Ke 0 HaJIHqHH caaoro pa3JIOMa, 1I0CKOJIbKY COBOKyll

HOCTb CBH3aHHbIX C pa3JIOMOM reOJIOrnqeCKHX 06pa30BaHHH IIpH~aeT 

exy B nnane epOPMY BbITHHyToro llJIaCTHH006pa3Horo TeJIa, cexyutero 

CJIOHCTyIO crpyxrypy OCa~OQHOH TOJI~H 1I0pO~. nOJIO:>KeHHe IIpHpa3

JIOMHOrO TeJIa aa rJIy6HHe MO:>KHO onpeneasrs 110 H3MeHeHHIO Mar

HHTHoro 1I0JIH. TaK, pesxne JIHHeHHble MarHHTHble aHOMaJIHH B oxea

aax HHTepllpeTHpyIOTCH KaK OTpa:>KeHHe pa3JIOMOB, 1I0~BO~H~HX 

OCHOBHble 110 coer-any MarMbI C rJIy6HHbI H T. II. C pa3JIOMaMH CBH

3aHbI TaK:>Ke 30HbI ~HCJIOKa~HOHHoro MeTaMopepH3Ma, 1I0~ KOTOpblMH 

1I0HHMaIOT 30HbI Tpe~HHOBaTOCTH, ~p06JIeHHH, pa3pbIBOB H CMHTHH. 

KpOMe roro, pa3JIOMbI MO:>KHO paccaarpaaars KaK 30HbI reOXHMH

qeCKHX H3MeHeHHH, 30HbI PY~HbIX KOH~eHTpa~HH, 30HbI pa3Me~eHHH 
MarMaTHqeCKHX TeJI. 

Ilpaneraiomne K pa3JIOMy yqaCTKH ropaux 1I0PO~ Ha3bIBaIOTCH 

KPbIJIbHMH (pHC. 25). KPbIJIO, nepexpusaromee pa3JIOM, naasraaercs 
BHCHqHM, a KpbIJIO, nepexpusaeaoe pa3JIOMOM, - JIe:>KaqHM. Pac
CTOHHHe Me:>K~y COllpH:>KeHHbIMH TOqKaMH '110 pa3JIOMy Ha3b1BaeTCH 

~JIHHOH CMe~eHHH, a 110 BepTHKaJIH - ero aMIIJIHTY~OH. 
OCHo8Hble euo« paspuenux naputuenuu. C6pOCOM Ha3bIBaeTCH 

paspusaoe HapyIIIeHHe, y xoroporo BHCHQee KpblJIO OTHOCHTeJIbHO 

JIe:>Kaqero CMe~eHO BHH3 (pHC. 26). CKBa:>KHHbI, nepecexaroume 
c6poc, epHKCHPYIOT ssmanenae qaCTH llJIaCTOB H3 paspeaa. 

B36poCOM Ha3b1BaeTCH paspsmaoe HapyIIIeHHe, y xoroporo BHCH

qee KpblJIO OTHOCHTeJIbHO JIe:>Kaqero CMe~eHO asepx, qTO B paspese 

CKBa:>KHH epHKcHpyeTcH 1I0BTOpeI:lHeM O~HHX H rex :>Ke llJIaCTOB. Y B36po

COB yron HaKJIOHa CMeCTHTeJIH scerna 60JIbilie 60°. 
. Paspsraasre HapyIIIeHHH, 110 epopMe HaIlOMHHaIO~He B36poCbI, 

HO C MeHbIIIHMH yrJIaMH HaKJIOHa paspuaaoro HapyIIIeHHH, Ha3bI

BaIOTCH Ha~BHraMH (pHC. 27) Ilonorne Ha~BHrH C orpoMHoH 30HOH 

nepexpsrms Ha3bIBaIOTCH IIIapbH:>KaMH. Hannaroaoe KpbIJIO IIIapbH
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, PRC. 2&. Cxexsr c6poca (a) R B36poca (6) 
30Hbl: k, - 3U"HH". k. - nepexpsrraa: 

f-f - CMeOTHTeJlb 

PRC. 25. Cxexa paspuaa co CMelIJ,eHHeM 
CJIOeB 

I(pblJlb": 1 - JlelKa<iee; 2 - BUCH<iee; 3
»: TeKTOHU<ieCKa" 6peK<iH": f-f - CMeCTHTeJlb 

:>KeH Ha3bIBaIOT 1I0KpOBOM HJIH aJIJIOXTOHOM, a 1I0~Ha~BHrOBoe KpblJIO 

aBTOXTOHOM. Ilon ~eHCTBHeM ~eHy~a~HoHHbIX nponeccos ornensnsre 
QaCTH aJIJIOXTOHa MoryT 6bITb pa3MbITbI BIIJIOTb ~O 06Ha:>KeHHH 1I0~ 
HHM yqaCTKOB aBTOXTOHa. BbIXO~ na nosepxuocn, aBTOXTOHa cpena 
1I0PO~ aJIJIOXTOHa Ha3bIBaeTCH TeKTOHHqeCKHM OKHOM (pHC. 28). 
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I 
o 

(/J0PMbl paepuenux na
t! 6 ~ c' pyuumuu (pHC. 29). fpa6e

HOM Ha3hIBaeTCH 6JIOK rop
~ .... .....-:-u~ 

~ ~ a WiFj;jj;iA a Q. f?j$;w7J. 
HbIX nopon orpamoreaaaa~ .... --_ ...... _~~~~---\-~- _~":....-'""J....., __ ~_""-....... <:':
 pa3phIBHbIMH HapyIIIeHHHMH 

,..., ~,rv_ .-..J.-..J ....., "WN......,.......<>, - -~ H ony~eHHbIH: OTHOCHTeJIbHO 
CMe)KHbIX C HHM 6JIOKOB. 

K rpatieaaa Hepe)J,KO npn
YPOlleHbI pesnae )J,OJIHHhI, a 
na )J,He OKeaHOB - nO)J,BO)J,

aue )J,OJUiHhI (pH41ThI). 
fOpCTOM Ha3hIBaeTCH 

orpaansenaua pa3phIBHhIMH 
HapyIIIeHHHMH 6JIOK rop
HbIX nopon nO)J,HHThIH: OT

PIIC. 29. fpa6eHbI (a), ropcra (6) II c6po HOCHTeJlbHO CMe)KHhIX C HHM 
coaas cryneus (8) 6JIOKOB. fOPCTbI MoryT 6hITb 

TeCHO CBH3aHhI C aHTHKJIH
HaJIbHbIMH CKJIa)J,KaMH, a TaK)Ke MoryT 6hITb caMOCTOHTeJIbHhIMH 
CTpyKTypHhIMH 4l0pMaMH. 

C6pOCOBaH crynens npe)J,CTaBJIHeT C060H HeCKOJIbKO 6JIOKOB, CTy
neHe06pa3HO~Me~HHhIXOTHOCHTeJIbHO )J,pyr )J,pyra no napaJIJIeJIb

HhIM nJIOCKOCTHM. C6POCOBble crynean MoryT orpaaaxaaars ropcru 
H rpaoeau, a TaK)Ke cymecraoaars He3aBHCHMO B)J,OJIb rpaanu xpynasrx 
nO)J,HHTHH: H npor-aeoa. 

Maeuamusecsue npoueccu 
MarMaTHlleCKHMH nponeccaua Ha3hIBaIOTCH see npoueccu, C KO

TOPhIMH CBH3aHO oopasoaaaae MarMhI H MarMaTHlIeCKHX nopon 
a TaK)Ke HBJIeHHH, 06yCJIOBJIeHHble )J,eHTeJIbHOCTbIO MarMbI. 

KaK y)Ke OTMellaJIOCb, Be~eCTBO 3eMHOH: KOphI H BepXHeH MaHTHH 

3eMJIH HaXO)J,HTCH B TBep)J,OM COCTOHHHH, XOTH noponsr aa rJIyoHHe 
.80-130 KM, rne resmeparypa aenp )J,OCTHraeT 1500 "C, )J,OJI)KlIhI 6hIJIH 
6hI paCnJIaBHTbcH. CoxpaHeHHIO Be~eCTBa B TBep)J,oM COCTOHHHH cno
C06CTByIOT BhICOKHe )J,aBJIeHHH na 3THX rJIy6HHax. HapyIIIeHHe repao
)J,HHaMHlIeCKoro paasosecaa, yCTaHoBHBIIIerOCH B npouecce )J,JIHTeJIb
aoro pa3BHTHH 3eMJIH (cHH)KeHHe )J,aBJIeHHH HJIH nOBhIIIIeHHe reune

parypu), npHBO)J,HT K nepexony B JIOKaJIbHhIX yxacrxax aeutecrsa H3 
rsepnoro COCTOHHHH B OfHeHHO-)KH)J,Koe (aarxy). B pe3YJIbTaTe B aepx
HeH MaHTHH oopaayercn MarMaTHlIeCKHH: oxar. fIOHH)KeHHe )J,aBJIeHHH 
MO)Ker 6hITb 06yCJIOBJIeHO TeKTOHHlIeCKHMH )J,BH)KeHHHMH no pa3JIO
MaM, npoHHKaIO~HM rJIy60Ko B aenpa 3eMJIH. YBeJIHlIeHHe rexne

parypu B03MO)KHO sa cser TenJIOBOrO nOTOKa, CBH3aHHoro C I1eKoTo
phIMH rJIy6HHHhIMH npoueccaua, aanpaxep C pa)J,HoaKTHBHhIM pac
na)J,OM. 

Ilepexon Be~eCTBa H3 raepnoro COCTOHHHH B MarMy cOnpOBO)K
)J,aeTCH pe3KHM B03pacTaHHeM )J,aBJIeHHH aa ClIeT 3HeprHH ra30B H nepe
rperux napon, cO)J,ep)Ka~HXCfI B xarae. 31'0, B CBOIO osepens, cno
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c06cTByeT nepexony TenJIOBOH: 3HeprHH B KHHeTHlIecKyIO. B pesyns
rare MarMa nepeaemaerca H3 MarMaTHlIeCKnx oxaroa B yqaCTKH 3eM
HOH KOpbI, oCJIa6JIeHHhIe 'TeKTOHHIJ:eCKHMH nO)J,BH)KKaMH. TaK KaK 

)J,aBJIeHHe B 3eMHOH: xope 3HallHTeJIbHO MeHbIIIe, lIeM B BepXHeH: MaH
THH, TO npOHCXO)J,HT pesxoe lIaCTO B3pbIBHoe BhI)J,eJIeHHe ra30B H3 

MarMhI. B3PhIBhI rasa npHBO)J,HT K 06p830BaHHIO B 3eMHOH: xope xana
JIOB, no KOTOpbIM MarMa yCTpeMJIHeTCfI K nOBepXHOCTH 3eMJIH. Ilon
HHMaHCb no 3THM KaHaJIaM, MarMa HJIH snenpaerca B 3eMHylO xopy, 
He )J,OCTHraH nOBepXHOCTH, HJIH H3BepraeTCH aa nOBepXHOCTb B BH)J,e 

JIaBhI. 
H H T P Y 3 H B H hI H: Mar MaT H 3 M. Ilpouecc BHe)J,peHHH 

MarMhI B 3eMHyIO KOPy HOCHT Ha3BaHHe HHTpy3HH. HHTpy3HeH Ha3bI
BaIOT H MarMaTHIJ:eCKOe TeJIO, 06pa30BaBrneeCH npa 3aCTbIBaHHH MarMhI 

aa rJIy6HHe B 3eMHOH xope. cI>OPMbI HHTpy3HH: pa3JIHIJ:HhI (pHC. 30). 
-BaTOJIHTbI - orpouaue MaCCHBhI MarMaTHlIeCKHX nopon aenpa

BHJIbHOH: 4l0pMbI, 06hIlIHO rpaaaroanaoro COCTaBa, 06pa30BaBIIIHecH 
rJIy60Ko B 3eMHOH xope. Hnorna OHH 06Ha)KaIOTCH aa 3eMHoH rrosepx

HOCTR B pe3YJIbTaTe )J,eHcTBHH 3K30reHHblX npoueccos. HH)KHeH rpa
HHU.hI 6aTOJIHTOB eme HHr)J,e He y)J,aJIOCb 3a41HKcHpOBaTb. fIJIO~a)J,b 
HX H3MepHerCH ThICHlIaMH KBa)J,paTHbIX KHJIOMeTpOB, C BMe~aIO~HMH 
nopO)J,aMH OHH 3aJIeraIOT HeCOrJIaCHO. He60JIbIIIHe 6aTOJIHTbI nJIO

~a)J,bIO MeHee 200 KM2 Ha3hIBaIOTCH IIITOKaMH. 
JIaKKOJIHThI - TeJIa rpH6006pa3HoH 4loPMbl, acrpesarounrecs 

B sepxaax CJIOHX 3eMHot{ KOphI. CBoe06pa3HaH 4loPMa HX 06yCJIOB
JIeHa BhIrH6aHHeM BbIIIIeJIe)Ka~HX CJIOeB Ha)J, MarMaTHlIecKHM KaHaJIOM 

non aanopox MarMbI, B CBH3H C lIeM nO)J,OIIIBa H KpOBJIH JIaKKOJIHTOB 

3aJIeraIOT COrJIaCHO C BMe~aIO~HMH noponaaa, . l~~ 1C:~":'J 
CeKY~He )KHJIbI, HJIH )J,aHKH,- nJIHT006pa3HhIe TeJIa, 06pa30BaB

IIIHeCH B pe3YJIbTaTe BhInOJIHeHHH nOJIOCTeH Tpe~HH MarMaTHlIeCKHMH 

" 

PIIC. 30. lI>OPMbl IIHTPY3HH 

a - OaTonHT; 6 - JlaKKOJlHT; 8 - lKHna; e - cjlaKOJlHT; i) - CTeHa 
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paCnJIaBaMH. 06bltIHO OHH npnypoveasr K 3aMKOBblM xacrax CKJIa)l.OK, 

tITO YKa3bIBaeT na HX CBfl3b C pa3JIOMaMH, B pe3YJIbTaTe KOTOpblX 
B03HHKaIOT TpeIII.HHHble nycrorsr, Ky)l.a H ycrpexnaerca MarMa. 

MOIII.HOCTb CeKYIII.HX )l{HJI 1-3 M, HO anorna )l.OCTHraeT MHorHX 

MeTpOB. Ilpa pa3pYII1eHHH MeHee xpenxnx CMeIII.aIOIII.HX nopon aa 
nosepxaocrn )l{HJIa sasacryro asrcrynaer B BH,lI;e CTeHbI. 

fOpH30HTaJIbHble nJIaCTOBbie HHTPY3HH, oopaaoaaariraeca npa 

aneapenaa MarMbi Me)l{)l.y nJIaCTaMH ropnsrx nop0)1. , Ha3bIBaIOTCfl 
CHJIJIaMH. 

cI>aKOJIHTbl - TeJIa, no CBoeH epopMe HanOMHHaIOIII.He H30rHyTyIO 

tIetIeBHU:Y cpaBHHTeJIbHO He60JIbII1HX pasxepoa. Pacnonaratorca OHH 

B CBO)l.aX CKJIa)l.OK COrJIaCHO C nJIaCTaMH BMeIII.aIOIII.HX nopon, tITO 

CBH)l.eTeJIbCTByeT 06 HX CHHreHeTHtIHOCTH C 06pa30BaHHeM CKJIa)l.OK. 

B y JI K a H H 3 M. IlOA ByJIKaHH3MOM, HJIH 3epepY3HBHblM MarMa

TH3MOM, nOHHMaIOT KOM!IJIeKC scex flBJIeHHH, CBfl3aHHblX C )l.eflTeJIb

HOCTbIO ByJIKaHOB. 

ByJIKaHbl, asnepzceaae KOTOpblX npOHCXO)l.HT B HaCTOflIII.ee speas 

HJIH npOHCXO)l.HJIO B TetIeHHe HCTOpHtIeCKOrO BpeMeHH, Ha3biBaIOTCfl 

)l.eHcTByIOIII.HMH, a ByJIKaHbi, 06 aaaepsceaaax KOTOpblX HeT HCTOpH

tIeCKHX )l.aHHbIX, Ha3blBaIOTCfl nOTyXII1HMH (Ka36eK, 3JIb6pyc). O)l.HaKO 

aenenae 3TO tIHCTO yCJIOBHOe, nOCKOJIbKY ByJIKaHbl, CtIHTaIOIII.HeCfl 

nOTyXII1HMH, naoma B0306HOBJIflIOT CBOIO nearensnocrs. B HaCTOflIII.ee 

apexa H3BeCTHO 60JIee 500 )l.eHcTByIOIII.HX ByJIKaHOB. Y Hac B crpaae 

23 )l.eHcTByIOIII.HX ByJIKaHa HaXO)l.HTCfl na KaMtIaTKe H 38 - aa Ky-

PHJIbCKHX oCTpoBax. • 

Tunu eYJllWH06. Pa3JIHtIaIOT ByJIKaHbl TpeIII.HHHOrO H nearpans

noro THnOB. TpeIII.HH!Ible ByJIKaHbl H3BepraIOT raasr H )l{H)l.KHe JIaBbl 

no TpeIII.HHaM B 3eMHOH xope. Paasrepu TpeIII.HH xoryr 6biTb osens 

60JIbII1HMH. Hane )l.eHcTByIOIII.He na nonepxnocrn 3eMJIH TpeIII.HHHble 

ByJIKaHbl H3BeCTHbl B l1CJIaH)l.HH, OHH npnypoxeau K pa3JIOMaM )l.JIH

HOH)l.040 KM. HaH60JIee aKTHBeH TpeIII.HHHbIH ByJIKaH Fexna. B HaII1H 

)l.HH HHTeHCHBHO nposanmorca TpeIII.HHHble ByJIKaHbl aa )l.He OKeaHOB. 

Ilpa H3Bep)l{eHHH JIaBa pacrexaercs no 06e CTOpOHbl TpeIII.HHbl, 

oopasya noxpoau orpoMHblX pasxepoa. TaK, 06pa30BaBII1HeCfl B He

oreHe H aHTponoreHe 6a3aJIbTOBbie nOKpoBbi B paHoHe ApMflHcKoro 

naropsa 3aHHMaIOT nJIOIII.a)l.b OKOJIO 50 TbIC. KM2
• 

ByJIKaHbl u:eHTpaJIbHOrO rana HMeIOT epOpMy yceseaaux KOHyCOB, 

KynOJIOB, III.HTOB, CJIO)l{eHHblX nponyxrax« assepaceaaa. HaH60JIb
uras BblCOTa ByJIKaHOB 4-5 TbIC. M. 4aII1e06pa3Hoe yrJIy6JIeHHe na 

BepII1HHe ByJIKaHa aaasmaercs xparepox .(pHC. 31), KaHaJI, no KO

TOpOMy nO)l.HHMaetcfl JIaBa, - )l{epJIOM. lKepJIo coenanaerca C BTO

pHtIHblM OtIarOM, nHTaIOIII.HM ByJIKaH H pacnoxoxceuaua B 3eMHoH 
xope. OCHoBHble nepaanasre MarMaTHtIeCKHe onara ByJIKaHOB na

xonarcs B aepxaea MaHTHH H coenaaeau KaHaJIaMH C BTOpHtIHbIMH. 

Bunexsrorca ByJIKaHbl xonoreauue, H3BepraIOIII.Hecfl O)l.HH paa, 

H nonnreanue, H3BepraIOIII.HeCfl MHoroKpaTHo. K MOHoreHHblM ByJI
KaHaM OTHOCflT TaK aaaueaexsre Tpy6KH aspsraa. Hx 06pa30BaHHe 

CBfl3aHO C e)l.HHblM orpoxnoa CHJIbl B3pblBOM raaa, Bbl)l.eJIflIOIII.erOCfl 

a s 

Ci~.,. 

PHC. 31. THIlbI ByJlKaHoB 

a - Maapbl; 6 - BeayBHaHcKHiI THn; B - raBailcKHiI THn. 
1 - BynKaHH'IecKHiI KOHyC; 2 - xpa'rep; 3 - lKepno 

H3 MarMbl,6e3 noaanemra JIaBbI. B cI>Pf TaKHe ByJIKaHbl Ha3bIBaIOTCfl 

MaapaMH. Maapbl HMeIOT BH)I. II1HpOKOH BOpOHKH, oxpyzceaaon BaJIOM 

H3 PbIXJIbIX' npO)l.yKTOB asaepaceaas. ,UHaMeTp HX ...200-3200 M, 

rJIy6HHa 150-400 M. Xapaxrepao, tITO Tpy6KH B3pbIBa, otiaapy

)l{eHHble B TOH HJIH HHOH MeCTHOCTH, pacnonoscenu ua O)l.HOH JIHHHH. 

Tpy6KH, BblflBJIeHHble y r. KHM6epJIH B AeppHKe, nOJIytIHJIH rraasa

HHe KHM6epJIHTOBbIX. B noponax, 3anOJIHflIOIII.HX KHM6epJIHTOBble 

Tpy6KH, HaH)l.eHbI aJIMa3bI. KHM6epJIHTOBble Tpy6KH ooaapyaceau 

y Hac B 5!KyTHH. 

IlOJIHreHHble nearpansasre ByJIKaHbI no CTpoeHHIO H xapaxrepy 

naaepaceaas B CBOIO osepens nO)l.pa3)1.eJIflIOTCH na HeCKOJIbKO THnOB. 

Ha xapaxrep H3Bep)l{eHHfl BJIHHeT COCTaB JIaBbI. 113Bep)l{eHHe ByJIKa

HOB, BbI)l.eJIflIOIII.HX )l{H)l.KyIO, 6e)l.HYIO raaaxa JIaBy, npOHCXO)l.HT 
cnOKOHHO (raBaHCKHH THn). O)l.HaKO y TaKHX ByJIKaHOB B npouecce 
H3Bep>KeHHfl xoryr B03HHKaTb JIaBOBbie epOHTaHbI BbiCOTOH )1.0 He

CKOJIbKHX )l.eCflTKOB MeTpOB. KOHyCbl ByJIKaHOB, nocrpoenaae TOJIbKO 

H3 3aCTbIBII1eH JIaBbI, Ha3bIBaIOTCfl III.HTOBbIMH. CKJIOHbl HX nOJIOrHe 

(yKJIOH 3-10°). ,UHaMeTp xparepos MO)l{eT )l.OCTHraTb 5 KM. 

Y ByJIKaHOB runa Be3YBHfl BH3KaH. 60raTaH rasaxa JIaBa aaxy

nopusaer acepao, npenarcrsyx CB060)l.HOMy HX BbiXO)l.y. Il03TOMy 
H3Bep)l{eHHIO TaKHX ByJIKaHOB npe)l.II1eCTByIOT nonseuasre TOJItIKH. 

3aTeM npOHCXO)l.flT CHJIbHbIe sspuasr ra30B. BbI6paCbIBaIOIII.He H3 xpa

Tepa ua HeCKOJIbKO KHJIOMeTpOB soxpyr orpoxnoe KOJI.HtIeCTBO nenna, 

JIanHJIJIeH H 60M6. ByJIKaHbl H3JIHBaIOT nopon orpoanoe KOJIHtIeCTBO 

JIaBbI. Ilponyxru aaaepaceaas 06pa3yIOT BblCOKHe xoaycooopaaasre 
ropu C KpyTbIMH CKJIOHaMH" (no 30 0). 

Y ByJIKaHOB rnna MOH-IleJIe rassr He B COCTOflHHH npopaars 

3aCTbIBII1YIO B )l{epJIe BH3KYIO JIaBy. C CHJIbHeHII1HMH B3pbIBaMH OHH 

supuaaiorcs nepea 60KOBble OTBepCTHH. Bupaamuneca rasst 06JIa

)l.aIOT BblCOKOH reaneparypon (no 800°C - «naJIHIII.He TytIH») H npa

HOCHT 60JIbII1He pa3pYII1eHHfl. JIaBa y TaKHX ByJIKaHOB Me)l.JIeHHO 
BbI)l.aBJIHBaeTCfl H3 »cepna. 06pa3yH KynOJI - 06eJIHcK. 

113-3a Bfl3KOH nassr KHCJIOrO COCTaBa H3Bep)l{eHHH ByJIKaHOB rnrra 
Kpaxaray TaK>Ke cOnpOBO)l{)l.aIOTCH CHJIbHbIMH nO)l.3eMHbIMH TOJItIKaMH 

H B3pbIBaMH C Bbl6poCOM raaa H nenna, IlOCJIe)l.YIOIII.HH MOIII.HbIH B3pbIB 
pa3pYII1aeT nonra sees ByJIKaH. 

TaKHM 06pa30M, B nponecce H3Bep)l{eHHH ByJIKaHOB Bbl)l.eJIHIOTCH 
ra3006pa3HbIe, )l{H)l.KHe H. rsepnue nponyxru, 
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ra3006pa3H~e npO~YKT~ COCTo~t B OCHOBHOM H3 napos BO~~, 
a TaK.:>Ke CO~ep:>KaT BO~OPO~, XJlOP, cepy, a30T, yrnepon, KHCJlOPO~, 

yrJleKHCJlbIH: ras, MeTaH, aMMHaK, cepHHCT~H: raa H np. 
)I(H~KHe npO~YKT~ H3Bep:>KeHHH: npencraaneau JlaBOH: - MarMa

THqeCKHM pacnaasox, B 3HaqHTeJIbHOH: xepe OCB060:>K~aBIIIHMCH 
B npouecce noaseaa H3 aenp OT aeryuax Bew.eCTB. XHMHqeCKHH: 

COCTaB nas pasaooopasea, npe06J1a~aIOT 0, Si, AI, Mg, Na, Ca, 

K, H H np, PaCTeKaHCb oHa nosepxaocra H 3aCT~BaH, nasa oopaayer 
nOKpOB~ H nOTOKH, a aaorna HarpO~O:>K~eHHe rJl~6. OCHOBH~e 
nopomr, pa3BHT~e na nnanpopxe H 06pa30BaBIIIHecH B npouecce 
onpeneaeaaoro unxna MarMaTH3Ma, Ha3bIBaIOTCH rparmaxa (aanpa-
Mep, rpannsr CH6HpCKOH: naanpopxsr). . 

Tsepnue npO~YKT~ H3Bep:>KeHHH: B 3aBHCHMOCTH OT pasxepa 
xac'ran no~pa3~eJlHIOTCH CJle~YIOw.HM 06pa30M: BYJlKaHHqeCKHH: ne
nen - HaH60Jlee MeJlKHe (no 1 MM) sacrausr 3aCTbIBIIIeH: aaau, 06

JlOMKH OT~eJIbH~X MHHepaJlOB H aaorna qY:>K~~X nopon; BYJlKaHHqe

CKHH neCOK - MeJIKHe (1-2 MM) qaCTHu.~ 3acT~BIIIeH aasu: aa
nHJ,tJlH - 06J10MKH JlaB~ ~HaMeTpoM OT 2 ~o 30 MM; ByJlKaHH

xecxae 60M6~ - KyCKH JlaB~, B~6poIIIeHHbIenpa H3Bep:>KeHHH B nna
CTHQeCKOM COCTOHHHH H nOJlyqHBIIIHe npa 3aCT~BaHHH pa3J1HqHYIO 

<pOpMy, paauep 60M6 MO:>KeT ~OCTHraTb 15 M I;J nonepesaaxe. Tsep
~~e nponyxru H3Bep:>KeHHH, OTJlQ:>KHBIIIHeCH B TOM HJlH HHOM MeCTe, 

nOCTeneHHO ynJlOTHHIOTCH, u.eMeHTHpyIOTCH H npeapauiaiorcs B no
,ii' pony, Ha3~BaeMYIO BYJlKaHHqeCKHM TY<POM• 

TIocTBYJlKaHHqeCKHe npoueccsr - nponeccsr, npoacxonaume nocne 
. aKTHBHOH <pa3bI H3Bep:>KeHHH: syaxaaa. OHH xoryr npO~OJl:>KaTbCH 
~JlHTeJlbHOe BpeMH B BH~e H3Bep:>KeHHH: He60JlbIIIHX rpH3eB~X ayaxa
HOB (canss), . <pOHTaHHpOBaHHH napa H rOpHqHX BO~ (rensepos), 
pa3J1HqH~X npOHBJleHHH rOpHqHX HCTOqHHKOB repxam.asrx H TepMO

MHHepaJlbHbIX BO~. 

BYJlKaHHqeCKHe 30HbI - rJly6HHH~e pa3J10M~ H CBH3aHH~e C HHMH 

TeKTOHHqeCKHe ~BH:>KeHHH C03~aIOT 6J1arOnpHHTHbIe YCJlOBHH ~JlH 
06pa30BaHHH MarMaTHqeCKHX osaros B BepXHeH MaHTHH 3eMJlH. 

TI03TOMY ~eH:CTBYIOw.He BYJlKaHbI cocpenoroseau B 30Hax HHTeHCHB
noro ~BH:>KeHHH 3eMHOH KOp~. O~Ha H3 STHX ,30H npOCJle:>KHBaeTCH no 

6eperaM Taxoro oxeaaa, 06pa3yH THXOOKeaHCKoe BYJlKaHHqeCKOe 

KOJlbU.O. ,UpyraH 30Ha - Cpe~H3eMHOMopCKo-l1H~()He3HHCKHH nOHC

npOTHrHBaeTCH H3 6acceHHa Cpenasexaoro MOpH K OCTpOBaM l1H~O':. 
He3HH. Tpersa 30Ha oopasyer ATJlaHTHqeCKHH nOHC, KOTOpblH npo

XO.n;HT qepe3 l1CJlaH~HIO, OCTpOBa A30pcKHe, Ma~eH:pa, KaHapCKHe, 

·3eJIeHOrO M~ca, B03HeceHHH, CB. EJleH~, TpHCTaH-~a-KYHbH. 

Ilonsmue 0 MemaMOPcPu8Me ZOpHblX nopoa 

Me-TaMop<pH3MOM ropnsrx nopon Ha3~BaeTCH coaoxyrnrocrs npo

u.eCCOB, npoacxonsumx HH:>Ke 30HbI B~BeTpHBaHHH H B~3~BaIOw.HX 

H3MeHeHHH ropH~X nopo~ no~ ~eHCTBHeM ~aBJleHH~, TeMnepaTYP~ 

H XHMHqeCKH aKTHBH~XBemeCTB. 3TH H3MeHeHHH CBO~HTCH K qaCTHq
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HOH: HJlH nOJlHOH: nepexpacraa JlH3au.HH nopon C 06pa30BaHHeM HOB~X 
crpyxryp H B 60JlbIIIHHCTBe cnysaes C B03HHKHOBeHHeM HOBbIX MH

uepanos. TIPH 3TOM nepenxo MO:>KeT MeHHTbCH H XHMHqeCKHH COCTaB 

nopon. 
Pa3J1HqaIOT . TpH OCHOBHbIX rana MeTaMop<pH3Ma: ~HHaMOMeTa

MOP<PH3M, KOHTaKTOBbIH: H peraoaansasra (~HHaMOTepMaJlbHbIH:). 
,U H HaM 0 MeT aM 0 p <p H 3 M, HJlH ~HCJlOKau.HOHH~H: MeTa

MOP<PH3M, - 3TO H3MeHeHHe ropaux nopoa npa HH3KHX rexnepa
rypax non ~eH:CTBHeM B~COKoro ~aBJleHHH, B03HHKaIOw.ero npa cxaan
Ko06pa30BaTeJlbHbIX npoueccax. 

'uHHaMOMeTaMop<pH3M MO:>KeT 6bITb nJlaCTHqeCKHM H KaTaKJlaCTH

qeCKHM. TIPH nJlaCTHqeCKOM ~HHaMOMeTaMop<pH3MeH3MeHeHHH B no

pone npOHCXO~HT 6e3 pa3~p06J1eHHH MHHepaJlbH~X KOMnOHeHTOB. 

B pesynsrare B03HHKaeT BTOpHqHaH CJlaHu.eBaTOCTb nopon HJlH KJlH

Ba:>K. KJlHBa:>KeM Ha3bIBaeTCH paccnaaaanae' ropaux nopon, B aanpas
JleHHH, nepneH~HKYJlHPHOM K HanpaBJleHHIO .n;aBJleHHH. KaTaKJlaCTH

qeCKHH: ~HHaMOMeTaMop<pH3M B~3bIBaeT pa3~p06J1eHHe ropaax no

pon, HX neperapaaae, B pesynsrare sero 06pa3yIOTcH HOBbIe, KaTaK

JlaCTHqeCKHe noponu, 
K 0 H T a K T 0 B bI H: . MeT a MOp <p H 3 M npencrasnaer CO

60H: H3MeHeHHe ropnsrx nopon non B03~eH:CTBHeM MarMbI, a TaK:>Ke 

BbI~eJlHIOw.HXCH H3 nee nerysax Bew.eCTB H ranporepaansasrx pac

TBOpOB. 
Pa3J1HqaIOT KOHTaKTOBbIH: MeTaMop<pH3M: 6e3 npasaoca aeutecraa-e

TepMaJlbHbIH: HC npHBHocOM semecraa - aMHTHBHbIH:. I)oCJle~HHH 

nonpasnensror aa nHeBMaTOJlHTOBbIH H rH~pOTepMaJlbHbIH:. / 

TepMaJlbH~H MeTaMop<pH3M ooycnoanea ~eikTBHeM BbICOKOH: TeM

neparypsr (npa HH3KOM ~aBJleHHH), non BJlHHHHeM KOTOpOH npoac
XO~HT nepeKpHCTaJlJlH3au.HH nopo.n;bI C 06pa30BaHHeM HOBbIX MHHe

panoa. TaK, H3BeCTHHK npeapamaercs B xpaxop, HMeIOw.HH TOT xce 
cocras, HO npyryio crpyxrypy. 

TIHeBMaTOJlHTOBbIH: MeTaMop<pH3M npHBo~HT K H3MeHeHHIO ropnux 

nopon non B03~eHCTBHeM paCKaJleHH~X ra30B MarMbI, npa 3TOM 

npoHcxo~HT nOJlHaH HJlH qaCTHqHaH 3aMeHa MHHepaJlOB. KqHCJlY 

BHOBb 0t'5pa30BaHHbIx MHHepaJlOB OTHOCHTCH MyCKOBHT, ronas, MO

JlH6~eHHT, TypMaJlHH H np. 

J'anporepxansaua MeTaMop<pH3M - 3TO npouecc XHMHqeCKOrO 

H3MeHeHHH ropHbIx nop6~ no~ ~eH:CTBHeM rOpHqHX BO~H~X pacTBo

pOB, xoropsre 06pa3yIOTcH npa KOH.n;eHcau.HH BO~HHbIX napos, BbI~e

JlHIOW.HXCH H3 MarMbI H necymax C :C060H aerynae XHMHqeCKHe Be
tuecrsa. 

Hepenxo npoueccsr nHeBMaTOJlHTHqeCKOrO H ranporepxaasaoro 
MeTaMop<pH3Ma nporexator COBMeCTHO. 

Per H 0 H a JI b H bI H: MeT a MOp <p H 3 M - 3TO npoueccsr, 
nporexaiomae B reOCHHKJlHHaJlbHbIX 06J1aCTRX 

nax B pesyasrare COBMeCTHoro B03~eHCTBHH 

BbICOKoro ~aBJleHHH H reaneparypsr, BbICOKOH 
H nOCTMarMaTHqeCKHX paCTBopOB. 

na 60JIbIIIHX rJly6H

aa ropnue nopena 
rexneparypsr MarMbI 
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3eMAempJlCeHUJl 

3eMJIeTptceHHH BbIpmKalOTCH B ynpyrnx BOJIHOBbIX KOJIe6aHHHX, 

BOSHHKalOI.I.\HX B paSHbIX yxacrxax 3eMJIH. OHH MoryT 6bITb BbiSBaHbI 

TeKTOHHqeCKHMH H ByJIKaHHqeCKHMH npoueccaan, 06BaJIaMH aa 
nOBepXHOCTH H B nO)l.SeMHbIX nycrorax. 

TeKTOHHqeCKHe SeMJIeTpHCeHHH npOHCXO)l.HT BCJIe)l.CTBHe 6bICTpOrO 

paapeureaas HanpHLKeHHH, HaKanJIHBalpI.I.\HXCH BHyTpH 3eMJIH, H 

COnpOBOLK)l.aIOTCH ynpyrnxa KOJIe6aHHHMH BeI.I.\eCTBa - ceikMHqe

CKHMH BOJIHaMH. OHH CBHSaHbI C 06paSOBaHHeM paSJIOMOB H )l.BHLKe

HHeM 6JIOKOB SeMHOH KOpbI, B pesyasrare KOTOpbIX nOHBJIHIOTCH rpe
I.I.\HHbI, BOJIHOBbIe HSrH6bI, C6pOCbI, ssopocsr, C)l.BHrH H T. n, 

ByJIKaHHqeCKHe SeMJIeTpHCeHHH, )l.OCTHralOI.I.\He nopon orpoaaon 
CHJIbI, 06yCJIOBJIeHbI TOJIqKaMH, BbISBaHHbIMH BspbIBaMH raSOB B npo
uecce HSBepLKeHHH ByJIKaHoB. 

06BaJIbHbIe SeMJIeTpHCeHHH CBHsaHbI C 06BaJIaMH ropaux nopoz 
na nosepxnocra H B nO)l.SeMHbIX nycrorax. CHJIa 3THX SeMJIeTpHCeHHH 

H 06JIaCTH HX pacnpocrpaaenas HeSHaqHTeJIbHbI. 

ELKerO)l.HO CeHCMHqeCKHe cTaHu.HH peracrpapytor )1.0 10 000 SeMJIe

TpHceHHH. Hs HHX 95 % npHxO)l.HTCH na )l.OJIIO TeKTOHHqeCKHX. 

06JIacTb B nenpax 3eMJIH, rne BOSHHKaeT SeMJIeTpHCeHHe, HaSbI

BaeTCH rHnou.eHTpoM. rJIy6HHa ero SaJIeraHHH paSJIHqHa H )l.OCTH

raer 700 KM. 3eMJIeTpHCeHHH C rJIy6HHoH rnnouearpa )1.0 50 KM aa
SbIBalOT nOBepxHocTHbIMH, 50-300 KM - npoMeLKyTOqHbIMH H casnne 
300 KM - rJIy60KoqJOKycHbIMH. Ilpoexuaa rHIIOu.eHTpa aa aexayro 
nOBepxHOCTb HaSbiBaeTCH 3nHu.eHTpOM. OT rHnou.eHTpa BO Bce CTO

POHbI pacnpenenmorca CeHCMHqeCKHe BOJIHbI B sane aaryxaroumx 
KOJIe6aHHH. -

PaSJIHqalOT nponom.aue H nonepesnsre CeHCMHqeCKHe BOJIHbI. 

CKOpOCTb pacnpocrpaneaaa np0)l.OJIbHbIX BOJIH npessnuaer CKOpOCTb 

nonepexaux nOqTH snaoe. OHa saBHCHT OT ynpyrocrn H nJIOTHOCTH 

ropaux nopon, MaKCHMaJIbHbIMH CKOpOCTHMH xapaxrepaaytorcs 
KpHCTaJIJIHqeCKHe noponu (no 6500 M/C). Ha rpannuax pasnena 
paSJIHqHbIX cpen BOSHHKalOT nosepxnocrasre BOJIHbI, paCXO)l.HI.I.\HeCH 

BO see CTOpOHbI OT snnnearpa co CKOpOCTblO, He npeasnuarouiea 
1000 M/C. 

CHJIa SeMJIeTpHCeHHH paSJIHqHa. ELKerO)l.HO aa 3eMJIe npOHCXO)l.HT 

)1.0 150 CHJIbHbIX SeMJIeTpHCeHHH, npHqHHHIOI.I.\HX SHaqHTeJIbHbIe 

paspynreaaa. B CCCP CHJIa SeMJIeTpHCeHHH HSMepHeTCH no 12-6aJIJIb

HOH WKaJIe. 

)1.JIH peracrpanna SeMJIeTpHCeHHH opraaaayiorcs CeHCMHqeCKHe 

CTaHU.HH, cHa6LKeHHbIe cneuaaasasraa npH60paMH - cencaorpaipaaa. 
)1.JIH HayKH oxem, BaLKHO yMeTb npencxaasmara, rae, KaKOH 

CHJIbi H xorna MOLKeT npoasoara SeMJIeTpHceHHe. )1.JIH sroro aa OCHO

BaHHH saKoHoMepHocTeH pacnpocTpaHeHHH CeHCMHqeCKHX SOH, r)l.e 

HaH60JIee qaCTO npOHCXO)l.HT SeMJIeTpHCeHHH, COCTaBJIHIOT xapru 

ceHCMHqeCKOrO paHOHHpOBaHHH. B HaCTOHI.I.\HH nepaon pasBHTHH 
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, 
3eMJIH BbI)l.eJIHIOT ztse OCHOBHbIe SOHbI. OHH, KaK H ByJIKaHHqeCKHe 

SOHbI, npaypoxeasr K SOHaM HHTeHCHBHoro )l.BHLKeHHH seMHOH KOpbI, 

T. e. K SOHaM aJIbnHHCKOH CKJIa)l.qaTOCTH H HOBeHwHx TeKTOHHqe

CKHX )l.BHLKeHHH. Onna SOHa OKaHMJIHeT noeepeacse Tnxoro oxeana, 
)l.pyraH - npuypoxeaa K Cpe)l.HSeMHOMopCKO-¥IH)l.OHeSHHcKoMy nOHCY. 

I'opasno rpynaee npencxaaars, xorna B TOM HJIH HHOM MeCTe npo

HSOH)l.eT SeMJIeTpHceHHe. C 3TOH uenuo B CCCP H B )l.PYfHX crpanax, 
paCnOJIOLKeHHbIX B CeHCMHqeCKHX SOHax, npOBO)l.HTCH cneu.HaJIbHbIe 

HCCJIe)l.OBaHHH. CTpOHTeJIbCTBO B TaKHX SOHax Be)l.eTCHC npHMeHeHHeM 

cpeacrs, 06eCneqHBalOI.I.\HX YCTOHqHBOCTb coopyzcenaa npn SeMJIe

TpHceHHHX paSJIHqHOH CHJIbI, nporHosHpyeMoH )l.JIH Toro HJIH HHorO 

paHOHa. . 

rJIABA v 
MHHEPAJlbI 3EMHOA KOPbl 

§ 1. nOHSlTHe 0 MHHepaJIaX 

MHHepaJIaMH HaSbiBalOTCH npaponnue XHMHqeCKHe COe)l.HHeHHH 

HJIH CaMOpO)l.HbIe 3JIeMeHTbI, oopasoeaauraeca B pesynsrare paSJIHq

HbIX qJHSHKO-XHMHqeCKHX npoueccos B aenpax 3eMJIH HJIH na ee 

nosepxjrocra. 
¥IsyqeHHeM XHMHqeCKOrO COCTaBa MHHepaJIOB, HX qJHSHqeCKHX 

CBOHCTB H yCJIOBHH npOHCXOLK)l.eHHH saHHMaeTCH MHHepaJIOrHH. KPH

CTaJIJIHqeCKHe qJOPMbI MHHepaJIOB paccaarpasarorca B KpHCTaJIJIOrpa

qJHH. . 
B npapone HSBeCTHO cssnue 2000 MHHepaJIOB. Do qJHSHqeCKoMy 

COCTOHHHIO OHH nonpasneneasr na LKH)l.KHe, raaooopaaaue H raepasre.
K LKH)l.KHM OTHOCHT sony, HeqJTb, pryrs: K raaooopaaaaa - npnpon
nue rassr, aanpaxep xeraa H CepOBO)l.OpO)l.. Onnaxo nO)l.aBJIHIOI.I.\aH 

qaCTb MHHepaJIOB - TBep)l.bIe. 

B saBHCHMOCTH OT paCnOJIOLKeHHH MOJIeKyJI H aTOMOB rsepnsre 
MHHepaJIbI 6bIBalOT KpHCTaJIJIHqeCKHe H axoprpasre. Y MHHepaJIOB, 

HaXO)l.HI.I.\HXCH B KpHCTaJIJIHqeCKOM COCTOHHHH, MOJIeKyJIbI H aTOMbI 

pacnOJIaralOTCH B cTporo onpe)l.eJIeHHOM )l.JIH )l.aHHOrO BeI.I.\eCTBa no

paaxe, oopaaya crpyxrypayio peiuerxy. <l>HSHqeCKHe CBOHCTBa ra
KHX MHHepaJIOB nOCTOHHHbI B JII06bIX napaJIJIeJIbHbIX HanpaBJIeHHHX 

H MeHHIOTCH B aenapannensnux. )1.pyrHMH CJIOBaMH, KpHCTaJIJIHqe

CKHe TeJIa pasaocaoncraeaau, HJIH aaaaorpomru. AMopqJHbIe MHHe

pansr xapaxrepasyrorca 6eCnOpH)l.OqHbIM paCnOJIOLKeHHeM MOJIeKyJI 

H aTOMOB. Hx qJHSHqeCKHe CBOHCTBa paaaaaaiorca BO scex aanpas

JIeHHHX O)l.HHaKOBO, B CBHSH C qeM 3TH TeJIa paBHOCBOHCTBeHHbI, HJIH 

HSOTpOnHbI. 
MHHepaJIbI, HaXO)l.HI.I.\HeCH B KpHCTaJIJIHqeCKOM COCTOHHHH, BCTpe

qalOTCH B npapone xauie scero B sane arperaros (CKOnJIeHHH sepea) 

H peace B anne KpHCTaJIJIOB npaBHJIbHOH qJOPMbI. 

HaH60JIee pacnpocrpaaensr CJIe)l.YIOI.I.\He arperaru: I) sepaacrue, 

npencraanmoume C060H CKOnJIeHHe CpOCWHXCH MHHepaJIbHbIX sepea; 
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2) ,ll.PY3hI - HeCKOJIbKO MHHepaJIOB, CpOCIIIHXCH y OCHOBaHHH; 
3) KOHKpeu,HH - 06pa30BaHHH . urapooopaaaoa <l>OpMbl, HMelOID:He 
KOHneHTpHtIeCKOe HJIH pa,ll.HaJIbHO-JIytIHCTOe crpoeaae; 4)' :>KeO,ll.hI 
nycroru B ropuoa nopone, tIaCTHtIHO 3anOJIHeHHbie MHHepaJIbHblM Be
ID:eCTBOM; 5) cexpenaa - BhInOJIHeHHhIe MHHepaJIbHhIM BelIJ,eCTBOM 
nycrorsr: 6) OOJIHThI - 06pa30BaHHH lIIapOBH,ll.HOH H 3JIJIHnCOH,ll.aJIb

HOH <l>OpMbl, HMelOID:He KOHneHTPHtIeCKH-CKopJIynoBaToe H aaorna 
pa,ll.HaJIbHO-JIytIHCTOe crpoeaae: xapaxrepasyiorca HaJIHtIHeM B neH
rpe MHHepaJIbHhIX 06JIOMKOB, OpraHHtIeCKHX OCTaTKOB HJIH nysups
KOB rasa; tIaCTO BCTpetIalOTCH B H3BeCTHHKax, :>KeJIe3HhIX pynax, 60K

CHTax, KpeMHHc~hIX nopoaax; 7) ,ll.eH,ll.pHThI - npesoaanasre oepa

30BaHHH, COCTOHID:He H3 OT,ll.eJIbHhIX CpOCIIIHXCH ,ll.pyr C npyroa KpH
CTaJIJIOB BeTBe06pa3HoH epoPMhI, B03HHKalOlIJ,He BCJIe,ll.CTBHe 6blCTpOH 

KpHCTaJIJIH3anHH MHHepaJIOB; 8) aareuaue <l>OPMbI - 06pa3ylOTcH 
B pe3YJIbTaTe BhI,ll.eJIeHHH MHHepaJIbHOrO seuiecraa H3 pacraopos 
3TO CTaJIaKTHThI, CTaJIarMHTbl, noxxoaaaasre arperarsr H np. 

cI>opMa KpHCTaJIJIOB MO:>KeT 6hITb caMoH pa3JIHtIHoH: oKTa3,ll.p· 
(BocbMHrpaHHHK), nonexasnp (nseaannararpaaaax), rpex-, sersrpex-
H urecrarpaaasre npH3MhI H nHpaMH,ll.bi. . 

§ 2• • H3HQeCKHe CBOHCTBa MHHepaJIOB 

K OCHOBHhIM <l>H3HtIeCKHM CBoHcTBaM MHHepaJIOB OTHOCHT KpH
CTaJIJIHtIecKylO <l>OpMy, nser B oepasne H user TOHKoro nopourxa 
(seprsr), n06e:>KaJlOCTb, np03patIHOCTb, 6JIeCK, raepnocrs, cnaaaocrs, 

H3JIOM, nJIOTHOCTb.H np. Ha OCHOBaHHH 3THX CBOHCTB MO:>KHO onpe
.n.eJIHTb 60JIblIIHHCTBO MHHepaJIOB, He npaderaa K XHMHtIeCKoMy ana

JIH3Y· 
K p H C T a JI JI H tI e C K a H <I> 0 P M a HBJIHeTCH, nO:>KaJIyH, 

caMhIM TOtIHhIM BHelIIHHM npH3HaKOM ,ll.o!!H onpeneneaas MHHepaJIOB. 
O,ll.HaKO B npapone MHHepaJIhI BCTpetIalOTCH rJIaBHblM 06pa30M B sane 
sepes HenpaBHJIbHOH <l>OpMhI, He HMelOlIJ,HX tIeTKO ssrpaaceanax KpH
CTaJIJIHtIeCKHX rpanefi, H YCTaHOBHTb' HX KpHCTaJIJIHtIecKylO <l>OpMy 
aeaoopysceaasra rJIa30M oseas rpynao. ,UJIH 3TOH neJIH npHMeHHlOTCH 
OnTHtIeCKHe MeTO,ll.hI HCCJIe,ll.OBaHHH IIIJIH<I>OB. 

Haorna MH aepansr 06pa3ylOT KpHCTaJIJIHtIeCKHe <l>OpMbl, HeCBOH
CTBeHHbIe HM. 8TO 06yCJIOBJIeHO 3aMelIJ,eHHeM paaee CYlIJ,eCTBOBaBIIIHX 
MHHepaJIOB C coxpaaenaex HX saemaea <!J0PMbl. Taxoe HBJIeHHe aa
3hIBaeTCH nCeB,ll.OMop<l>H3MOM. Hanpauep, BCTpetIalOlIJ,HeCH B' npapone 
Ky6hI JIHMOHHTa, aaxorna He 06pa3ylOID:erO KpHCTaJIJIhI, npencras

JIHIOT ncesno MOP<l>03y no napary, KpHCTaJIJIbI xoroporo HMelOT <l>OpMy 
Ky6a. 

U BeT MHHepaJIOB - B8)KHhIH npH3H8K .z"JIH HX xap8KTepHCTHKH 
H ,ll.HarHCC'IHKH. P83JIHtIalOT user MHHepaJIa B o6pa3ne H user TOHKoro 
nopomxa - xeprsr. UBeT MHHep8JIOB MO)KeT 6bITb 06yCJIOBJIeH BHY
'IpeHHHMH HX cEoikTB8MH, He3HatIHTeJIbHblMH H30MOp<l>HbIMH npa
MeCHMH H BKJIlOtIeHHHMH nocroponaax MHHepaJIOB, pa3JIHtIHhIMH CBe-

TOBhlMH 3<1><1>eKTaMH (npeHMylIJ,eCTBeHHO C HBJIeHHHMH aareprpepea

UHH). 003TOMY user O,ll.HOtOH roro >ke MHItep3.flli MO}Ket HMeTb Pll3JtHQ· 
HhIe OTTeHKH. 

U BeT tI e p T bI - user TOHKoro nopourxa MHHepaJIa, KOTOpbIH 
06pa3yeTcH, eCJIH MHHepaJIOM npoBecTH tIepTy Ha HerJIa3ypoBaHHoH 
nosepxaocra <l>ap<l>opoBOH nJIaCTHHKH. IJ.BeT xeprsr MO)KeT OTJIHtIaTbCSI 

OT nBeTa 06pa3na. 
Il 0 6 e )K a JI 0 C T b - oxpacxa MHHepaJIOB, CBH3aHHaH C no· 

HBJIeHHeM na HHX TOHtIaHlIIeH nJIeHOtIKH npyrax MHHepaJIOB. 4alIJ,e 
n06e)KaJIOCTb 6bIBaeT pa,ll.y)KHOH, nepenaaaiomeaca pa3JIHtIHbIMH 

nBeTaMH, HanOMHHalOlIJ,HMH oxpacxy TOHKHX nJIeHOK He<f>TH, anorna 

O,ll.HOnBeTHoH. 
B JI e C K MHHepaJIOB 06yCJIOBJIeH HX cnococaocrsto orpascars 

CBeT H 3aBHCHT B OCHOBHOM OT nOKa3aTeJIH npeJIOMJIeHHH CBeTa. 
Pa3JIHtIalOT 6JIeCK MeTaJIJIHtIeCKHH H nOJIyMeTaJIJIHtIeCKHH ,ll.JISI He

npoapanaax MHHepaJIOB, CTeKJIHHHbIH, aJIMa3HbIH, nepaasryrpossm, 
CMOJIHCTbIH, BOCKOBOH H .zfp. . 

T B e p ,ll. 0 C T b MHHepaJIJIOB - conpOTHBJIeHHe MeXaHHtIeCKoMy 
B03,ll.eHCTBHlO npyroro, 60JIee npOtIHOrO TeJIa. Tosaoe onpeneneaae 

rsepnocra MHHepaJIa npOH3BO,ll.HTCH CnenHaJIbHhIMH npH60paMH
MHKpOTBep,ll.OMepaMH. OpH6JIH:>KeHHO OHa OneHHBaeTCH no 3TaJIOHHbIM 
M HHepaJIaM IIIKaJIbI Mooca, KOTOpylO COCTaBJIHlOT 10 MHHepaJIOB B no

panxe yBeJIHtIeHHH TBep,ll.OCTH na ennaauy: 1 - TaJIbK, 2 - rune, 
3 '- KaJIbnHT, 4 - <l>JIlOOpHT, 5 - anarar, 6 - OpTORJIa3" 7
xsapu, 8 - ronas, 9 - xopynn, 10 - aJIMa3. 

ECJIH O,ll.HH H3 MHHepaJIOB napanaer ,ll.pyroH, TO OH CtIHTaeTCSI 60JIee 
rsepnua. ,UJIH onpeaeneaas TBep,ltOCTH KaKOrO-JIH60 MHHepaJIa ero 
cpaBHHBalOT C napoH CMe)KHbIX 3TaJIOHHbIX MHHepaJIOB. 

C n a H H O.C T b MHHepaJIOB - CBOHCTBO KpHCTaJIJIOB KOJIOTbCSI 

no nJIOCKOCTHM, napaJIJIeJIbHbIM ,ll.eHCTBHTeJIbHbIM.~B03MO)KHbIM rpa
HHM. 8rH nJIOCKOCTH Ha3bIBalOTCH nJIOCKOCTHMH cnaaaocra. 5!BJIeHHe 
cnaHHOCTH 06'bHCHHeTcH oc06eHHocTHMH snyrpenaero cTpoeHHSI RpH
CTaJIJIOB. Pa3JIHtIalOT HeCKOJIbKO creneneii cnaaaocra. OpH aecsxa 
cOBeplIIeHHoH cnanaocra MHHepaJI JIerKO paClIJ,enJIHeTCH nansuaxa aa 
ornensaae nJIaCTHHKH (cmona, ranc). COBeplIIeHHaH cnaHHOCTb npo

HBJIHeTCH B TOM, tITO npa ynape MOJIOTKOM MHHepaJI paCRaJIbIBaeTCH 
no POBHbIM nJIOCKOCTHM (KaJIbIJ.HT). ,UJIH cpenaea CTeneHH cnaHHOCTH 
xapaxrepao 06pa30BaHHe npa paCKaJIbIBaHHH MHHepaJIa cryneasa
TbIX nOBepXHOCTeH C napaJIJIeJIbHbIMH cryneasxaxa (nOJIeBOH IIInaT). 
OpH HeCOBeplIIeHHOH cnaHHOCTH na 06JIOMKaX paCKOJIOTOrO MHHe
pana JIHlIIbH3pe,ll.Ka MO:>KHO 06Hapy)KHTb OCTaTKH nJIOCKOCTeH (6e
PHJIJI). Y MHHepaJIOB C aecsxa HeCOBeplIIeHHOH cnaHHOCTblO na H3
JIOMe npaKTHtIeCKH HeJIb3H 06Hapy)KHTb pOBHhIX, napaJIJIeJIbHbIX 

npyr npyry nOBepXHOCTeH (xaapn). 
YI 3 JI 0 M ~ 3TO <l>opMa nOBepXHOCTH paCKOJIa, na KOTOpOH 

He.JIb3H ooaapyacar» 3JIeMeHTOB cnaHHOCTH. Pa3JIHtIalOT <l>OPMbI H3
JIOMa: paKOBHCTbIH, HanOMHHalOlIJ,HH BOJIHHCTylO nOBepXHOCTb pa
KOBHHbl (cepa): 3aH03HCTbIH, HanOMHHalOID:HH aecrpyraayio nocxy 
(pOrOBaH 06MaHKa); 3eMJIHCThIH, HMelOlIJ,HH MaToBylO nOBepXHOCTb, 
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xax 6hI nOKphITYIO MeJIKOH nhIJIhIO (MeJI, JIHMOHHT); sepnacrua, 
xapaxrepnsnt ,lI.JIH MHHepaJIOB C 3epHHCThIM CTpOeHHeM (xpaxop, 
aHTpaLI.HT) • 

o THO C H T e JI h H a 51 n JI 0 THO C T h MHHepaJIOB H3Me

HHeTCH OT ,lI.OJIeH e,lI.HHHLI.bI (rasu, He¢Tb, JIe,lI.) ,lI.0 23 (OCMHCThIH HpH

,lI.HH). B COOTBeTCTBHH C 3THM pa3JIHqaIOT MHHepaJIhI JIerKHe C OTHOCH

TeJIhHOH nJIOTHOCThIO ,lI.0 2,5; cpenane - 2,5-4 H TH:>KeJIhIe
cssnne 4. 

HapH,lI.Y C nepeqHCJIeHHhIMH 06III.HMH ,lI.JIH scex MHHepaJIOB CBOH

CTBaMH pan MHHepaJIOB 06JIa,lI.aeT xapaxrepasrxa TOJIhKO ,lI.JIH HHX 

¢H3HqeCKHMH CBoHcTBaMH, HBJIHIOIII.HMHCH HHOr,lI.a HX OCHOBHhIMH 

,lI.HarHOCTHqeCKHMH npH3HaKaMH. K TaKHM CBoHcTBaM CJIe,lI.yeT OT

HeCTH npoapasnccn, MHHepaJIOB, HX KOBKOCTh, nJIaBKOCTh, MarHHT
aue CBoHcTBa, peaKLI.HH C KHCJIOT(3.MH H T. n. 

§ 3. KJIaCcH«pHIUU\HH MHHepaJIOB no xHMHllecKoMY cocraay 

B 3aBHCHMOCTH OT XHMHqeCKOrO COCTaBa ace MHHepaJIhI paane

JIHIOTCH aa HeCKOJIhKO KJIaCCOB, Ba:>KHeHIlIHMH H3 KOTOphIX HBJIHIOTCH: 

CaMOp0,lI.HhIe 3JIeMeHThI, CYJIh¢H,lI.bI, raJIOH,lI.hI, OKHCJIhI H rH,lI.POOKHCJIhI, 

Kap60HaTbI, ¢oc¢aThI, cYJIh¢aThI, CHJIHKaThI, a TaK:>Ke npaponnsre 
OpraHHqeCKHe COe,lI.HHeHHH. 

CaM 0 p 0 ,lI. H hI e 3 JI e M e H T hI. 3TO KJIaCC MHHepaJIOB, CO

CTOHIII.HX H3 KaKOrO-JIH60 O,lI.HOrO 3JIeMeHTa. OHH MaJIO pacnpocrpa

HeHbI B 3eMHoH xope. K HHM OTHOCHTCH 30JIOTO, cepeopo, Me,lI.h, 
nJIaTHHa, aJIMa3hI, rpaqnrr, cepa H ,lI.p. 

Cepa - S. BCTpeqaeTCH B BH,lI.e KpHCTaJIJIOB H 3eMJIHCThIX arpe

raron, :>KeJIBaKOB, lfaJIeTOB; LI.BeT COJIOMeHHO-:>KeJIThIH ,lI.0 6yporo; 

uepra 6eCLI.BeTHaH; 6JIeCK :>KHpHhIH; TBep,lI.OCTh 1,5-2,5; cnaHHOCTh 

aecosepureaaaa: OTHOCHTeJIhHaH nJIOTHOCTh 2; oopaayerca npa 

XHMHqeCKOM pa3JIO:>KeHHH rnnca H cepHHCThIX COe,lI.HHeHHH, npn ByJI
KaHHqeCKHX H3Bep:>KeHHHX. 

C y JI h ¢ H ,lI. hI (c e p H H C T hI e C 0 e ,lI. H H e H H 51). Knacc 
CYJIh¢H,lI.OB 06be,lI.HHHeT cssnue 250 MHHepaJIOB. B XHMHqeCKOM OTHO

llIeHHH CYJIh¢H,lI.hI npe,lI.CTaBJIHIOT C060H COe,lI.HHeHHH pa3JIHqHhIX 3JIe

MeHTOB C cepoa (npoH3BO,lI.HhIe H 2S). HaH60JIee pacnpocrpaaeasr 
raJIeHHT, C¢aJIepHT, XaJIhKOnHpHT, nHpHT, 60pHHT, xmroaaps, MOJIH6
,lI.eHHT H ,lI.p. 

Faneuum (CBHHLI.OBhIH 6JIecK) - PbS. KpHCTaJIJIhI Ky6HqeCKOH 

¢OPMbI; LI.BeT CBHHLI.OBO-CephIH; xepra ceposaro-vepaaa, 6JIeCTHIII.aH; 
aenpospaxen; 6JIeCK MeTaJIJIHqeCKHH; TBep,lI.OCTh 2,5; cnaHHOCTh 

cosepurenaaa no xytiy; OTHOCHTeJIhHaH nJIOTHOCTh 7,5; qaCTO BCTpe

qaeTCH C nHpHTOM H C¢aJIepHTOM; nepenxo CO,lI.ep:>KHl' npaxecn ce

pe6pa; npOHCXO:>K,lI.eHHe raaporepaansnoe. flpHMeHHeTcH KaK pyna 
Ha CBHHeLI. H cepe6po. 

Cdianepum (LI.HHKOBaH 06MaHKa) - ZnS. BCTpeqaeTCH B BH,lI.e 
KpHCTaJIJIOB TeTpa3,lI.pHqeCKOH ¢OPMhI; LI.BeT 6yphIH, KOpHqHeBhIH, 
qepHhIH, peace ~eJITbIH, 3eJIeHOBaThIH; xpacaua, anorna 6eCLI.BeT
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HhIH; xepra :>KeJITaH; 6JIeCK :>KHPHhIH, aJIMa3HhIH; npoapaxen HJIH 
nonynpospaxen: H3OTponeH; raepnocrs 3-4; cnanaocrs aecsaa 

cosepureauaa; OTHOCHTt>JIhHaH IIJIOTHOCTh 3,5-4,2; oopasyerca npn 

ranporepaansnux npoueccax. Ilpaaenaercs KaK LI.HHKOBaH pyna. 

Xansxonupum (Me,ll.HhIH KOJIqe,ll.aH) - CuFeS2 • BCTpeqaeTCH B BH,lI.e 

HenpaBHJIhHhIX sepea H CnJIOIlIHhIX Macc; KpHCTaJIJIhI rerpaaapuse

CKOH H OKTa3,ll.pHqeCKOH ¢OPMhI; LI.BeT JIaTyHHO-:>KeJIThIH, aepenxo 

C necrpoii n06e:>KaJIOCThIO; xepra nepnaa C 3eJIeHOBaThIM OTTeHKOM; 

6JIeCK MenIJIJIHqeCKHH; TBep,lI.OCTh 3-4; cnaiinocrs necoaepurennas: 

OTHOCHTeJIhHaH rrJIOTHOCTh 4,1-4,3; nenpospaxen; cJIa60 aHH30TpO

nen; npOHCXO:>K,lI.eHHe pasnnnnoe. Ilpnxenaercs KaK Me,lI.HaH· pyna. 

Ilupum (cepuua KOJIqe,lI.aH) - FeS2 • CaMhIH pacnpocrpanennua 
CYJIh¢H,ll.; acspenaerca B sane KpHCTaJIJIOB Ky6HqeCKOH ¢OPMhI, 
CnJIOIlIHhIX Macc, KOHKpeLI.HH H T. n.; LI.BeT CBeTJIO-:>KeJIThIH, qaCTO 

C n06e:>KaJIOCThIO JIaTyHHO-:>KeJITOrO, 6yporo H necrporo LI.BeTa; He

np03paqeH; H30TponeH; TBep,lI.OCTh 6,65; cnaHHOCTh BeChMa HecoBep

ureaaas: OTHOCHTeJIhHaH nJIOTHOCTh 4,9-5,2; npOHCXO:>K,lI.eHHe pas

JIHqHoe. Ilpnxeasercs KaK csrpse ,lI.JIH nOJIyqeHHH cepuoa KHCJIOThi. 

r a JI 0 H ,lI. hI. MHHepaJIhI sroro KJIaCCa npe,lI.CTaBJIHIOT C060H 

COJIH raJIOH,lI.HO-BO,ll.OpO,ll.HhIX KHCJIOT: HCl, HF, HBr, HI. HaH60JIee 
pacnpocrpaaenu COJIH XJIOpHCTOH KHCJIOThI - raJIHT H CHJIhBHH. 

Fanum (KaMeHHhIe COJIH) - NaC!. BCTpeqaeTCH B BH,lI.e KpHCTaJI

JIHqeCKHX arperaroa, peace - OT,lI.eJIhHhIX KpHCTaJIJIOB Ky6HqeCKOH 

¢OPMhI; 6eCLI.BeTHhIH HJIH 6eJIoro LI.BeTa, BCTpeqaIOTCH paaaocru xpac

noro, ceporo, canero, :>KeJITOrO LI.BeTOB; npoapasea H npocaexaaaer: 

TBep,lI.OCTh 2; cnajmocrs coaepurennas B rpex HarrpaBJIeHHHX; OTHO

CHTeJIhHaH nJIOTHOCTh 2,15; xpynxaa: JIerKOpacTBopHM B BO,lI.e; 

BKYC COJIeHhIH; oopasyerca B npouecce OCa,lI.KOHaKOnJIeHHH, ocazc

,lI.aeTCH Ha ,lI.He COJIeHbIX 03ep H 3aJIeraeT B BH,lI.e nJIaCTOB. 

o K H C JI hI H r H ,lI. P 0 0 K H C JI hI. MHHepaJIhI sroro KJIaCCa 

COCTaBJIHIOT OKOJIO 17 % MaCChI JIHTOC¢ephi. Knacc ,lI.eJIHTCH na nne 

rpyrmsr: 1) OKHCJIhI H fH,ll.POOKHCJIhI KpeMHHH (KBapLI., xaJILI.e,ll.OH, 

onan H np.), 2) OKHCJIhI H rH,lI.pOOKHCJIhI MeTaJIJIOB (reMaTHT, MarHe

THT, {IHMOHHT, xaccnrepnr, KOpyH,lI. H np.), 
Keapu - Si02 • O,lI.HH H3 HaH60JIee pacnpocrpanennux B npnpoae 

MHHepaJIOB, na ero ,ll.OJIIO npHXO,ll.HTCH 60JIee 12 % MaCChI JIHTOC¢ephI; 

.	 BCTpeqaeTCH B BH,ll.e 3epHHCThIX arperaroa, XOpOIlIO oopasyer KpH

CTaJIJIhI B ¢opMe llIeCTHrpaHHOH npH3MhI, OKaHqHBaIOII.J.eHCH C O,lI.HOH 

HJIB ,ll.BYX CTOpOH llIeCTHrpaHHOH nHpaMH,lI.OH; rpana qaCTO nOKphIThI 
TOHKOH nonepesuof IlITpHXOBKOH; LI.BeT KBapLI.a pa3JIHqHhIH; era 6ec

LI.BeTHaH npoapasuaa pa3HOBH,ll.HOCTh - ropnsni xpycrans, cepo
BaTaH - ,ll.hIMqaThIH KBapLI., ¢HOJIeTOBaH - aMeTHCT, qepHaH - Ma

pHOH; 6JIeCK na rpanax CTeKJIHHHhIH, aa H3JIOMe - :>KHPHhIH; rsep

,lI.OCTh 7; cnaanocrs secsaa necosepmenaas: H3JIOM paKoBHcThIH, 
HepoBHhIH; OTHOCHTeJIhHaH rrJIOTHOCTh 2,7; npOHCXO:>K,ll.eHHe KBapLI.a 

paannuaoe. . 
,,- , CKphITOKpHCTaJIJmqeCKaH pa3HOBH,ll.HOCTh KBapLI.a Ha3hIBaeTCH xan

ueiionou, OH oripasyer nJIOTHhIe MaCChI, aarexaue 06pa30BaHHH, 
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)KeJIBaKH ~WJJOllHO-CepOro, )KeJJTOro H npyrnx lI,BeTOB; noaocsaras 
pa3HOBH,n:HOCTb xannenoaa Ha3bIBaeTCH ararov, a 3arpH3HeHHaH 
neCKOM H rJIHHOH - KpeMHeM. 

Onan - Si02·nH20. AMOpqlHblH xnnepan, BCTpellalOIU.HHCH B BH,n:e 
nJlOTHblX naresaux Macc; lI,BeT )KeJlTOBaTbIH, OpaH)KeBbIH, KpaCHO
BaTbIH, lIepHblH; OJleCK CJlaOOCTeKJlHHHbIH, CJlaOO)KHpHblH; H3J10M 
paKOBHCTbIH, HepOBHbIH; rsepnocrr, 5,5; OTHOCIITeJlbHaH nJlOTHOCTb 
1,9-2,3; npa aarpesanaa KyCOllKOB onana B nporiapxe BhI,n:eJlHeTCH 
aona, 3THM onan OTJlHlIaeTCH 01' xanuenoaa. 

Feuamum ()KeJle3HbIH OJlecK) - Fe203• BCTpeqaeTCH B sane 
JlHCTOBblX, lIelIIYHlIaTblx, sepnacrsrx H 3eMJlHCTblX arper-aron, peznco 
B aane KpHCTaJlJlOB poxoosnpasecxoro crpoeans: lI,BeT B KpHCTaJlJlaX 
cepO-CTaJlbHOH ,n:o xepaoro, B lIelIIYHKax npocsesuaaer reaaoxpac
HbIM, 3eMJlHCTble arperaTbl - xpacaue: sepra BHlIIHeBo-KpacHaH; 
OJleCK MeTaJlJlHlIeCKHH; rsepnocn, 5-6; cnanaocn, necosepureanaa; 
H3J10M paxoaacrsm; uenpospaxasrn: OTHOCHTeJlbHaH nJlOTHOCTb 5,2; 
oOJla,n:aeT MarHHTHblMH CBoHcTBaMH; oopasyercn npa MeTaMop<fJHlIe
CKHX H ranporepaansaux npoueccax. reMaTHT HBJlHeTCH Ba)KHeHWeH 
)KeJle3HOH pynoa. 

Maeflemum (MarHHTHbIH )KeJle3HHK) - FeO·Fe BCTpeqaeTCH203 • 

B BH,n:e sepuacrux Macc, BKpanJleHHH, KpHCTaJlJlOB; lI,BeT )KeJle30
qepHblH C CHHeBaTblM oTTeHKoM; sepra lIepHaH; OJleCK xerannase
CKHH; aenpoapaxaua; TBep,n:OCTb 5,5--:-6,5; cnaHHOCTb necoaep
lIIeHHaH; OTHOCHTeJlbHaH nJlOTHOCTb 4,9-5,2; oonanaer CHJlbHblMH 
MarHHTHblMH CBoHcTBaMH; HaHOOJlee xpyrmue MeCTOpO)K,n:eHHH HMelOT 
MeTaMop<fJHlIecKoe npOHCXO)K,n:eHHe. 

K a p 0 0 Hal' bl. Knacc xaptioaaros OO'be,n:HHHeT MHHepaJlbl, 
HBJlHIOIU.HeCH COJlHMH yroJlbHoH KHCJlOTbl H 2C03 • ,UJlH scex xaprioaa
TOB xapaxrepaa cnOCOOHOCTb scrynars B peaKlI,HIO C COJlHHOH KHCJlO
TOH HC!. Ha HX ,n:OJlIO npaxonarca OKOJlO 2 % xaccu 3eMHOH xopsr. 
Hexoropsre xapconarsr HBJlHIOTCH py,n:aMH MeTaJlJlOB: »cenesa, Map
raana, Me,n:H, UHHKa, CBHHua H ,n:p. . 

Kasuuum (H3BecTKoBbIH umar) - CaC03 . CaMblH pacnpocrpa
HeHHblH MHHepaJI sroro KJlaCCa, OH ueJlHKOM cnaraer TaKHe noponu, 
KaK H3BeCTHHK, MeJl H MpaMOp; OeClI,BeTHhIH, OeJlbIH, H3-3a npnuecea 
anorna HMeeT )KeJlTble, pososarsre, ceposarue H roayooaarsre TOHa; 
sepra OeJlaH;' OJleCK CTeKJlHHHbIH, HHor,n:a nepJlaMyTpoBblH; npoapa-r
HblHHJlHnpocsesuaaer, npospasnue KpHCTaJlJlbI xansuara Ha3bIBalOTCH 
HCJlaH,n:CKHM lIInaTOM; TBep,n:OCTb 3; cnaHHOCTb cOBeplIIeHHaH; OTHO
CHTeJlbHaH nJlOTHOCTb 2,6; OypHO pearHpyeT C COJlHHOH KHCJlOTOH; 
npOHCXO)K,n:eHHe ocanoxaoe, ranporepxansnoe, oHoreHHoe, MO)KeT 
ObITb TaK)Ke npozyxroa MeTaMop<fJH3Ma. I1pHMeHHeTcH B CTpOHTeJIb
HOH, xHMHlIecKoH, MeTaJlJIypmqeCKOH, onTHlIeCKOH H apyrax orpac-
JlHX npOMb1lIIJleH HOCTH. • 

Ilonouum - MgCa(C03) 2 ' Bcrpesaercs B BH,n:e 3epHOKpHCTaJlJlH
lIeCKHX Macc, nOllBOBH,n:HblX, lIIapOBH,n:HbIX H npyrax arperaros: UBeT 
OeJlhIH, cepoaarun, xpacaoaarsni, 3eJleHOBaTbIH; OJleCK CTeKJlHHHbIH; 
TBep,n:ocTb 3,5-4, cnafiaocrs cOBeplIIeHHaH; OTHOCHTeJIbHaJI nJIOT

. HOCTb 2,8-2,9; pearnpyer C HCI B nopourxe HJlH npa narpesaana: 
npOHCXO)K,n:eHHe rnaporepxansaoe H ocaaosaoe. I1pHMeHHeTcH B CTpOH
TeJIbHOH, MeTaJIJIyprHqeCKOH H ,n:pyrHx OTpaCJlHX npOMbllIIJIeHHocTH. 

cI> 0 C <fJ a T sr. <l>oc<fJaTbl OTHOCHTeJlbHO cnaoo pacnpocrpaaeau, 
I1x xacca He npessnnaer 0,1 % MaCChI JlHTOC!fJePhI. 113 MHOrOllHCJleH

. HblX MHHepaJIOB sroro KJIaCCa, B OCHOBHOM COJIeH OpTO<fJOCepopHOH 
KHCJIOThI, HaHOOJIblIIee .npaxrasecxoe saaseaae axercr anarar H 
<fJOC<fJOpHT. . . 

Anamum - Cal) (F HJlH CI) (P04)s. Bcrpexaercn B BH,n:e MeJIKO
3epHHCTblX Macc, peace B BH,n:e OT,n:eJIbHhIX KpHCTaJIJIOB B <fJopMe 
meCTHrpaHHOH npH3MhI, ,n:OCTHralOIU.HX orpOMHhIX paaaepoa; lI,BeT 
OeJIbIH, 3eJIeHblH, <fJHOJIeTOBhIH, OYPhIH; xepra CBeTJIaH; OJIeCK CTeK
JIHHHhIH, na H3JIOMe )KHPHbIH; raepnocrs 5; cnaHHOCTb aecosepnrea
HaH; H3JIOM HepoBHhIH; OTHOCHTeJIbHaH nJIOTHOCTb 3,2; oopaayercs 
lIaIU.e MarMaTHlIeCKHM nyrea npa BHe,n:peH,HH IU.eJlOllHhIX MarM. Cny
)KHT chIpbeM ,n:JIH nOJIyqeHHH <fJoc<fJopa H <fJOC<fJOpHhIx y,n:06peHHH. , 

C/JoetjJopumbl HMelOT TaKoH )Ke COCl'aB, xro H anararu, HO"o6pa
3YJOTCH B pe3YJIbTaTe 3K30reHHblX npoueccos: reHe3HC - oca,n:ollHbIH, 
XHMHqeCKHH H oHoreHHblH; JIerKO pacTBopHIOTCH npa aarpesaaaa 
B COJIHHOH H a30THOH KHCJIOTax. I1pHMeHHIOTcH ,n:JIH nOJlYlleHHH cy
neprpocrpara. 

C y JI b <fJ a r bI. MHHepaJlbl sroro KJIaCCa - COJIH cepnoii KHC
JIOTbI. Oopa3YlOTcH OHH B OCHOBHOM B pesyasrare OCa)K,n:eHHH COJleH 
cepaoa KHCJIOTbl B .naryaax H osepax H npn OKHCJIeHHH CyJlb<fJH,n:OB. 
Haaoonee pacnpocrpanensr rune H aarnnpar. 

rune - CaS04 • 2H20. Bcrpexaerca B sane TOJICTO- H TOHKO
TaOJlHTlIaTblX KpHCTaJIJlOB; user 6eJIb1H, 6eClI,BeTHbIH, npaueca otiyc
JIOBJIHBalOT paanasaue naeraue TOHa; xepra 6eJlaH; 6J1eCK CTeKJlHH
HbIH; rsepnocrs 2; cnaHHOCTb secsaa cOBeplIIeHHaH; OTHOCHTeJIbHaH 
nJlOTHOCTb 2,3. Ilpa OOe3BO)KHBaHHH rune nepexonar B aaruzpar. 

Aneudpum - CaS04 • Bcrpesaercs B BH,n:e nJlOTHblX MeJlK03ep
HHCTblX Macc; lI,BeT OeJIblH; OJleCK CTeKJIHHHblH; rrpocsesueaer: raep
,n:OCTb 3-3,5; cnaHHOCTb cOBeplIIeHHaH; OTHOCHl'eJlbHaH nJlOTHOCTb 3. 

C H JI H KaT bi. CaMblH MHOrOllHCJIeHHblH KJIaCC MHHepaJlOB. 
Ha HX ,n:OJIIO npaxonarcs ,n:o 33 % scex MHHepaJIOB. CHJlHKaTbI 
COCTaBJIHIOT ,n:o 75 % MaCCbl 3eMHOH xopu (oe3 xaapua, cxonaoro 
C HHMH no snyrpeauea crpyxrype). YlIacl'BYIOT B 06pa30BaHHH rropon, 
aexoropsre npe,n:cTaBJIHIOT COOOH uenasre noneaasre acxonaexsre: 
nparoueausre KaMHH, cmona, xepasnrsecxoe csrpse, py,n:bl. CHJlHKaTbI
COJIH xpexaaesax H aJiIOMOKpeMHHeBblx KHCJIOT. HaHOOJIee pacnpo
crpaneasr nonessre umarsr, Ha HX ,n:OJIIO npH~o,n:HTCH ,n:o 50 % MaCCbI 
3eMHoH KOphI. B CBOIO oxepens, nonesue lIInaTbI,n:eJlHTCH aa xanaesue 
noaesue umaru H nJiamOKJIa3b1. 

113 xanaeaux nonesux lIInaTOB HaHOOJlee npencrasarenea OpTO
KJla3. 

·OpmoK.AQ3 - KAISi308 • 51BJlHeTCH COCTaBHoH xacn,ro ocaaosaux, 
H3Bep)KeHHhIX H MeTaMopqmllecKHX nopoa; acrpesaerca B QH,n:e sep

. HHCThIX Macc H KpHCTaJlJlOB TaOJIHTlIaTOH <fJOpMbI; lI,BeT OeJlhIH, CBeTJlO
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cepua, P030BbIH, M5ICO-KpaCHbIH; 6JIeCK CTeKJl5IHHbIH; TBep,nOCTb 6; 
cnajiaocri, coseptuenaaa; OTHOCHTeJIbHa51 rrJICTHOCTb 2,6; pasao
BH)J.HOCTb OpTOKJIa3a- MHKpOKJIHH. 

ll/laZuolfAa3bl 06'be,nHH5IIOT rpyrrrry MHHepaJIOB, COCT05lIII,HX H3 
CMeCH ,nBYX KOHelJHbJX MHHepaJIOB 3TOH rpyrmsi: aJIb6HTa - NaAISiaOB 
H anoprnra - CaAI"SizOB, HMeIOIII.HX o,nHHaKoByIO KpHCTaJIJIHlJe
CKyIO peurerxy. TaKa51 CMeCb MHHepaJIOB Ha3bIBaeTC5I H30MopqmoH. 
fpyrrrry rrJIarrrOKJIa30B COCTaBJI5IIOT CJIe,nyIOIII,He MHHepaJIbI: aJIb6HT, 
OJIHrOKJIa3, aH,ne3HH, JIa6pa,nop, 6HTOBHHT H aHopTHT. 

AAb6um. BCTpelJaeTC5I B BH,ne rrJIOTHbIX 3epHHcTbIX Macc; oopasyer 
KpHCTaJIJIbI B anne MeJIKHX nJIaCTHHOK, CpOCWHXC5I B III,eTKH; UBeT 
06bIlJHO 6eJIbIH; sepra 6eJIa51 HJIH 6ecUBeTHa5l; 6JIeCK lJaCTO nepna
MyTpOBbIH; TBep)J.oCTb 5,5-6,0; cnaanocrt, COBepWeHHa51 rro ,nByM 
HarrpaBJIeHH5IM; OTHOCHTeJIbHa51 rrJIOTHOCTb 2,6. 

O)J.Hy H3 rpyrrrr CHJIHKaTOB COCTaBJI5IIOT rrHpOKCeHbI. 
Aeeum - Ca(Mg, Fe, AI) (Si, AI)206' HaH60JIee 51PKHH npen

,CTaBHTeJIb rpynnu rrHpOKceHOB; lJaIII,e BCTpelJaeTC5I B BH)J.e 3epHHcTbIX 
arperaroa: KpHCTaJIJIbI HMeIOT <pOpMy BocbMHrpaHHbIx CTOJI6HKOB; 
UBeT 3eJIeHOBaTO-lJepHbIH H lJepHbIH; 6JIeCK CTeKJI5IHHbIH; rsepnocrs 
5-6; cnaaaocrs cpe,nH5I5I; OTHOCHTeJIbHa51 rrJIOTHOCTb 3,5. 

B OTJIHlJHe OT napoxceaos MHHepaJIbI rpyrmsr aM<pH60JIOB HMeIOT 
anoe crpoenne KpHCTaJIJIOB. THrrHlJHbIM MHHepaJIOM 3TOH rpyrmsr 
51BJI5IeTC5I pOrOBa51 06MaHKa. 

Poeoean o6,MaIiKa,. Xapaxrepaayercs OlJeHb CJIO)l{HbIM H Herro
CT05lHHbIM XHMHlJeCKHM COCTaBOM; KpHCTaJIJIbI rrpe,ncTaBJI5IIOT C060H 
y)J.JIHHeHHbIe xerupex- H urecrnrpaansre npaaau; BCTpelJaIOTC5I B BH)J.e 
BOJIOKHHCThIX H nJIOTHbIX Macc H OT,neJIbHbIX KpHCTaJIJIOB; UBeT TeMHO
3eJIeHbIH, lJepHhIH; septa 3eJIeHa5l; TBep,nOCTb 5,5; cnaHHOCTb COBep
WeHHa51 B ,nBYX HanpaBJIeHH5IX, B rpersex HarrpaBJIeHHH - 3aH03H
CTbIH H3JIOM; 6JIeCK CTeKJI5IHHbIH; OTHOCHTeJIbHa51 rrJIOTHOCTb 3,1-3,3. 

EOJIbWYIO rpyrrrry MHHepaJIOB 06pa3yIOT nucmoeue CUAUKambl,
 
K KOTOpbIM OTHOC5IT CJIIO)J.hI (MyCKOBHT H 6HOTHT), TaJIbK, cepnenran,
 
KaOJIHHHT, rJIayKoHHT H np.
 

MycKo6um (6eJIa51 CJIIO)J.a). EecUBeTHhIH MHHepaJI; 6JIeCK CTeKJI5IH
HbIH, nepJIaMyTpoBbIH; rsepnocrs 2-3; cnaanocn, aecsxa cosep
tueunaa, paCKaJIbIBaeTC5I aa OlJeHb TOHKHe nJIaCTHHKH rro rrJIOCKOCT5IM 
cnannocrn, OTHOCHTeJIbHa51 rrJIOTHOCTh 2,7; 06pa3yeTc5I npa MarMa
THlJeCKHX H MeTaMop<pHlJeCKHX npoueccax. 0pHMeH5IeTC5I B 3JIeKTpO
H pa,nHOTeXHHKe H .ap. 

Kaonunum (rpaprpoponas rvnma) - [Si 1. BCTpe-AI2(OH)B 205 
lJaeTC5I B BH,ne rrJIOTHhIX nopourxoannasrx H 3eMJIHCTbIX Macc; UBeT 
6eJIbIH, cepoBaTO-6eJIbIH, )l{eJITOBaTbIH; rsepnocrs I; H3JIOM 3eMJIH
CTbIH; npananaer K 513hIKY; OTHOCHTeJIhHa51 rrJIOTHOCTb 2,6; 06pa3yeTc5I 
npn BhIBeTpHBaHHH rJIaBHhIM o6pa30M rrOJIeBbIX umaros, CJIIO)J. H 
cO)J.ep)l{aIII,HX HX nopon, 0pHMeH5IeTC5I na cTpOHTeJIbCTBe, npn npo
H3Bo,nCTBe KepaMHKH,6ypeHHH CKBa)l{HH, ,nJI5I rrOJIYlJeHH5I aJIIOMHHH5I. 

Il p H P o n H hI e 0 p r a H H lJ e C K H e CO e n H H e H H 51. 
Cpezm rrpHpO)J.HbIX OpraHHlJeCKHX coe)J.HHeHHH oc06a51 POJIb OTBO,nHTC5I 

yrneaonoponax. Eho raepnsre, )l{H,nKHe H ra3006pa3HbIe XHMHlJeCKHe 
coe,nHHeHH5I yraepona (C) H sonopona (H), naasraaexsre 6HTyMaMH H 
rrOJIYlJaIOIII.Hec5I B pe3YJIhTaTe pacnana OpraHHlJeCKHX BeIII,eCTB. 

K )l{H,nKHM 6HTyMaM OTHOCHTC5I He<pTb. OO)J.p06HO Q He<pTH CKa
3aHO BO BTOpOM pa3,neJIe ylJe6HHKa. 

KTBep)J.bIM 6HTyMaM OTHOC5ITC5I ac<paJIbTbI, KepHTbI, aHTpaKCOJIHTbI 
H ap. Bee raepnsre 6HTyMbI (aa HCKJIIOlJeHHeM 030KepHTa) 51BJI5IIOTC5I 
nponyxrava H3MeHeHH5I T5I)I{eJIbIX CMOJIHCTbIX He<pTeH aarpreuoao
apOMaTHlJeCKOrO THrra. . 

.Acdxusmu (ropnsre CMOJIbI). 31'0 xpynxnf (naorna B5I3KHH) CMO
JIHCTbIH MHHepaJI revno-oyporo, rrOlJTH sepnoro UBeTa; rrpe)J.cTaBJI5IeT 
C060H CMeCb OKHCJIeHHbIX yrneaoaoponos C conepzcaaaex C OT 67 
no 88 %, HOT 7 no 10 % H 0 + N+ SOT 2)J.0 23 %; rsepnocrs 2; 
OTHOCHTeJIbHa51 rrJIOTHOCTb 1,0-1,2; 51BJI5IeTC5I nponyxroa H3MeHe
HH5I He<pTeH C Ha<pTeHoBbIM OCHOBaHHeM; JIerKOpacTBopHM B CKHrrH
,nape, XJIOpo<popMe H cepoyrJIepo)J.e; lJaCTO rrporrHTbIBaeT rreCKH H 
H3BeCTH5IKH, a TaK)I{e BCTpelJaeTC5I B BH)J.e )l{HJI, 3arrOJIH5IeT nycrorst, 
06pa3y51 osepa. Ac<paJIbTbI umpoxo rrpHMeH5IIOTC5I B npovsunnen
HOCTH. 

Acdannmumu, TaK Ha3blBaeTC5I rpyrrrra rsepaux H 60JIee lJHCTbIX, 
lJeM acrpansr'sr, acxonaeusrx 6HTyMOB - ansoepnra, rpeanra, rpa
xeuara. 3JIeMeHTapHbIH COCTaB aopansros H ac<paJIbTHTOB rrpH6JIH
3HTeJIbHO O)J.HHaKOB; I~BeT ac<paJIbTHTOB lJepHbIH; xpynxue; nosepx
HOCTb H3JIOMa 6JIeCT5IIII,a5l; OTHOCHTeJIbHa5I rrJIOTHOCTb 1,13-1,20; 
rrOJIHOCTbIO paCTBOp5lIOTC5I B xaopo.popae: rrJIaB5ITC5I 6e3 BH)J.HMoro 
pa3JIO)l{eHH5I. 

Kepumu. Tsepnue, yrneaonoponnue 6HTyMbI, 06pa30BaBlllHec5I 
B pe3YJIbTaTe MeTaMoP<PH3Ma aerprea; 3JIeMeHTapHbIH ~OCTaB: C 
(80-90 %), H (4-10 %), °+ N + S (2,5-10 %); TBep,LJ;bIe, OlJeHb 
xpynxne MHHepaJIbI sepnoro UBeTa C CHJIbHbIM 6JIeCKOM; B opranase
CKHX pacTBOpHTeJI5IX rrOJIHOCTbIO He paCTBOp5lIOTC5I; npu aarpenannu 
He rrJIaB5ITC5I, a BcrrYlJHBaIOTC5I H' pa3JIaraIOTC5I. 

Anmpaxconumu. B OTJIHlJHe OT paCCMOTpeHHbIX ssnne rsepnsrx 
6HTyMOB aHTpaKCOJIHTbI 51BJI5IIOTC5I rrpO)J.yKTOM 60JIee BbICOKOH CTe
nenu MeTaMop<pH3Ma He<pTeH. 3TO xepaoe, xpynxoe, 6JIeCT5IIII.ee 
BeIII,eCTBO, nepacrnopnaoe B OpraHHlJeCKHX paCTBOpHTeJI5IX; npn sa
rpeaanua He rrJIaBHTC5I; 3JIeMeHTapHbIH COCTaB: C 90-99 %, H 0,2
4 %, 0 + N + S 0,5-5 %; OTHOCHTeJIbHa51 rrJIOTHOCTb 1,3-2,0; 
aaaeraer B anne )l{HJI. 

Ososepumu (ropnsrf BOCK). MHHepaJIbI OT CBeTJIO-)I{eJITOrO )J.O 
sepnoro UBeTa, C paKOBHCTbIM H3JIOMOM; OTHOCHTeJIbHa51 rrJIOTHOCTb 
0,85-0,97; rexneparypa rrJIaBJIeHH5I 52-82 "C. Tsepnocrs 030KepH
TOB orrpe)J.eJI5IeTC5I rJIy6HHoH rrpoHHKHOBeHH5I HrJIhI non aarpyaxon 
(neaerpauna), OHa H3MeH5IeTC5I OT 2_8

0 
(napananae aor-rev) no 

360
0 

(Ma3erro,n06eH); 030KepHTbI ropar 51pKHM nnaxenea. 3JIeMeHTap
HbIH COCTaB: C 84-86 %, H 13-15 %, N 0-26 %, S 0-0,2 %. 
B COCTaBe 030KepHToB npeooaanaror rsepnue napadumosue yrJIe
BO)J.OpO,nbI MeTaHOBoro psna (CnH2n + 2) . Xopouio pacraopaxsr B 6eH
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3RHe, KepOCRHe, He~TR, cepoyr~epo~e,CMO~aX, X~OpO~OpMe. UURpOKO 
lfCrrO~b3YIOTCH B ::meKWOTeXHRKe, naprpioxepaa, KO}l{eBeHHOH R TeK
CTR~bHOH npoxsnnaeaaocra, a TaK}I{e B Me~RURHe. 

Fasootipasnue 6umyMbl. OHR o6De~RHHIOT npapomnre yraesono
ponnue rasu, cpenn KOTOpbIX BbI~eJl.SlIOT cyxae rasu, nonyraue, 
rassr ra30KOH~eHcaTHbiX R rasu xaaeaaoyroasaux MeCTOp0}l{~eHRH. 

nO~p06HO paCCMOTpeHbI BO BTOpOM pasneae yqe6HRKa. 

§ 4. nOpO,D.OOOpa3YIOIUHe MHHepam.. 

'MRHepa~bI, onpenenatourae OCHOBHble CBoHcTBa ropnux nopon, 
Ha3bIBalOTCH rropo~006pa3YIOI.U.RMR. K HHM OTHOCHT nonesue umaru, 
xsapu, aM~R60~bI, napoxceau, C~IO~bI, xapooaaru, cY~b~aTbi H ~p. 

Hapany C nopo~oo6pa3YIOI.U.HMR BbI~e~HIOT aropocrerreaasre R 
axueccopusre MRHepa~bl. K .BTopoCTeneHHbIM OTHOCHT MRHepa~bI, 
npacyrcraae H~R orcyrcrsne KOTOpbIX He MeHHeT rrO~O}l{eHRH noponsr 
B CHCTeMaTHKe, ae B~HHeT aa OCHOBHble ee csoscraa. Axueccopasre 
MRHepa~bI - 3TO MRHepa~bI, 06pa3ylOI.U.Re KO~HqeCTBeHHO HRqTO}l{
nyio, a KaqeCTBeHHO aepenxo xapaxrepnyio npnaecs B ropasrx no
ponax, I1x MO}l{HO RcnO~b30BaTb npa xoppeasuaa ropaux nopon, 
~~H onpeneaeaas B03paCTa OCMOqHbIX nopon paanax paHOHOB H T. rr. 
.u~H Ka}l{~OH rpynnu nopon xapaxrepnu CBOR noponooopaayiomae 
xaaepaaa. MHHepa~bI, HB~HIOIUReCH ~mI O~HHX nopon BTopOCTe
rreHHbIMR, ~~H npyrax MoryT 6bITb nopo~006pa3YlOIHHMIL 

r~ABA VI 

roPHblE nOPO.l\bl 

§ 1. nOHHTHe 0 ropaux nopoaax 

I'opuaxa noponaaa Ha3bIBalOTCH nnoruae H~H pbIXm>le arperarsr, 
cnaraiomae 3eMHylO xopy H COCTOHI.U.H€ H3 O~HOPO~HbIX H~H paanas
HbiX MHHepa~oB R 06~OMKOB npyrax nopon. Hayxa, 3aHRMalOI.U.aHCH 
H3yqeHHeM MRHepa~OrHqeCKoro H XHMHQeCKOrO COCTaBOB ropnux 
nopon, HX crpoeaas H YC~OBHH saneraaas, Ha3bIBaeTCH rrerporpa
~HeH. 

I'opaue nopO~hI oopasyiorcs B pesynsrare reoaorauecxax npo
ueccon, npoHCXO~HI.U.HX B aenpax 3eMHoH KOpbI H~H aa ee nosepx
HOCTH.B 3aBHCHMOCTH OT npOHCXO}l{~eHHH OHH MoryT 6bITb MarMa
THqeCKHMH, ocanosmoor H MeTaMOp~RqeCKHMH. 

Hapany c npyraxa npH3HaKaMH ropaae noponsr xapaxrepaayiorcn 
CTpyKTypOH H rexcrypoa. 

CmpYKmypa - 3TO oc06eHHocTH crpoeaas nopoaa, otiycnoanea
Hhle paaxepaxa, ctJoP.MOH H xapaxreposr cpacraaaa MHHepa~oB, cna
ralOI.U.HX ee, a TaK}I{e crerrensio KpHCTa~~HqHOCTH ee BeI.U.eCTBa. 
Pa3~Hqa1OT HeCKO~bKO OCHOBHblX THnOB crpyxryp MarMaTHqeCKRX 
nopO~1 ~ 

nO~HOKpHCTa~~HqeCKaH crpyxrypa xapaxrepaa ~~H nopon, co
CTOHI.U.RX H3 KpHCTa~~HqeCKHX sepea MRHepa~oB. no paaxepax 
sepea paanasaior crpyxrypu: xpynaosepaacryio (cssnne 5 MM), 
cpe~He3epHHcTYIO (5-1 MM) H Me~K03epHHcTYIO (xesee I MM). 
.- npR CKPbIToKpHCTa~~HqeCKOH (a~aHRToBoH) cTpyKType 3epHa 
MRHepa~oB HaCTO~bKO Ma~bI, qTO enaa pa3~HqHMbI B MRKpOCKon. 
. Iloponu, HMelOI.U.Re CTeK~OBaTYIO crpyxrypy, COCTOHT H3 aepa
CKpHCTa~~H30BaBllIeHCH, aMop~HOH MaCCbI. 

Ilpa nop~HpOBOH crpyxrype B aMop~HOH, CTeK~OBaTOH .MaCce 
Bhl~e~HIOTCH ornensnsre KpRCTa~~bI, uaaasaexue BKpan~eHHRKaMH. 

Ilon rexcrypoa (CAO:JICeftUeM) nOHHMalOT pacnonosceaae H pacnpe
~e~eHHe OTHOCHTe~bHO ~pyr ~pyra COCTaBHbIX sacrea noponsr B sa
HHMaeMOM HMH npOCTpaHCTBe. Pa3~Rqa1OT HeCKO~bKO THrrOB rexcryp, 

Maccaaayio, H~R 6ecnOpH~OqHYIO, rexcrypy HMelOT noponu, 
y KOTOpbIX HeT KaKOH-~H60 3aKOHOMepHOCTR B pacnonosceaaa no
po~006pa3YIOI.U.RXMHHepa~OB. 

Cnoacraa rexcrypa 6bIBaeT y OCa~OqHbIX nopon, COCTO~~RX 

H3 TOHKHX cnoes C pa3HblM COCTaBOM, CTpyKTypOH, UBeTOM, paaxe
paMH H T. n. 

CnaHueBaTOH rexcrypojr xapaxrepaayiorcs noponu, paccnoeanste 
na TOHKHe n~aCTHHbI, pacnonosceaaae B O~HOM aanpasneaaa. 

MHH~a~eKaMeHHaH rexcrypa xapaxrepaa ~~H nopon, conepsca
I.II;HX MRH~a~HHbI, COCTaB seuiecrna KOTOpbIX pe3KO OT~HqeH OT CO
CTaBa BMeI.U.alOI.U.eH noponu. 

y nopon, HMelOI.U.HX ~~IOH~a~bHYIO (rexynyro)rexcrypy, KpHCTaJIJtbI 
MHHepa~OB pacnoaoaceau B nanpaaneaaa nOTOKa ~aBbi. 

Ilopacryio TeKCTYPY HMelOT noponsr, npoaasaaaae BR~HMbIMH'na 
r aas nopaaa, 06YC~OB~eHl:IbIMH ra30M, BbI~e~HBIlIHMCH npa 3aCTbI
BaHHH MarMbi. 

§ 2. MarMaTHllecKHe nop0,D.bI 

MarMaTRqeCKHMR Ha3bIBalOTCH noponu, 06pa3YIOI.U.HeCH B pesyns- . 
rare OCTbIBaHRH H 3aTBep~eBaHHH MarMbi KaK na r~y6HHe, BHyTpH 
3eMHOH KOpbI, TaK H aa 3eMHOH: nOBepXHOCTH nocne H3~RHHHH. B sa
BHCRMOCTH OT sroro OHR ~e~HTCH aa r~y6HHHbIe, HJIH RHTPY3HBHbIe, 
H H3~HBniHecH, R~H 3~~Y3HBHbIe. B CBOIO osepens HHTPY3HBHbIe 
noponu TaK}I{e no~pa3~e~HIOTCH na a6RCCaJIbHbIe, 3aCTbIBllIHe aa 
60~b1lIOH r JIy6HHe, 'H ranaoaccansaue, aacrasume aa He60~bIlIOH 
r~y6HHe. 3lP~Y3HBHbIe noponsr, He nonsepruraeca R3MeHeHHIO, nasu
BalOTCH KaHHOTHnHhIMH, a ooaee npesaae, npereprreanrae paanasasre 
H3MeHeHHH, - na~eoTRnHhIMH. . 

I1HTPY3HBHbIe H 3<MJY3RBHbIe noponu HMelOT pa3~HQHbIe CTpyK
Typy R rexcrypy. A6Hccam~HbIe noponu xapaxrepaayiorcs nonao
KpHCTa~~HQecKoH CTpyKTypOH H MaCCRBHOH TeKCTYPOH: . .u~H 3<MJy· 
3RBHbIX nopon 60~ee xapaxrepau CTe~OBaTaH, CKPbIToKpHcTa~~H

xecxas, noptpapoaaa crpyxrypu H ~IOR~a~bHaH, nopacras , MHH
~a~eKaMeHHaH, a aaorna R MaCCHBHaH rexcrypu. KaHHOTHnHhle no
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ponu IIMelOT 06bltIHO nopncryro TeKcTypy. Y naneornnnsrx nopon, 
OTJIlitIalOW;IIXCH 60JIbiliOH nJIOTHOCTblO, nopoaposue Bbl).l.eJIeHIIH 
CIIJIbHO paapyurensr. I'anaeaccam.nua noponax CBOHCTBeHHa noprpa
pOBaH CTpYKTypa. O).l.HaKO 3TII noponu, KaK npoaezcyroaaue no yCJIO
BIIHM 06paSOBaHIIH, MoryT IIMeTb II nOJIHOKpliCTaJIJIlitIeCKYIO CTpyK
TYPY' TaKIiM 06paSOM, no crpyxrype II rexcrype MOJKHO onpenemrn, 
YCJIOBIIH 06paSOBaHliH ropHOH nopo).l.W. 

MarMaTlitIeCKlie noponu OTJIlitIalOTCH no XIiMlitIeCKOMY II MIiHepaJIO
rlitIeCKOMY COCTaBaM, a TaKJKe no epliSlitIeCKIiM CBoHCTBaM. Paanasne 
B XIiMlitIeCKOM COCTaBe onpenenaerca conepacanaea KpeMHeKIICJIOTbl 
(Si02) B nopone, no 3TOMy npasnaxy IIHTPYSIIBHble II 3epepYSIIBHble 
noponsr paS).I.eJIHIOT na KIICJIWe (Si02 01' 75 ).1.0 65 %), cpennae (Si02 
01' 65 ).1.0 52 %), OCHOBHble (Si02 01' 52 ).1.0 40 %) II YJIi>TpaOCHOBHble 
(Si02 MeHee 40 %). 

Crenens KIICJIOTHOCTII MarMaTlitIeCKIiX nopon onpenensercs co
).I.epJKaHlieM B HIIX xnapua II OJIIIBIIHa, xoropsre BMeCTe He BCTpe
tIaIOTCH. KIICJIble noponu conepscar MHoro Si02 , IIS6bITOK xoroporo 
npencraanen aepnava xnapua. B Cpe).l.HIIX noponax xnapua npaKTII
tIeCKIi yzce HeT. B OCHOBHblX noponax C YMeHbilieHlIeM CO).l.epJKaHIiH 
KpeMHeKIICJIOTW aospacraer conepxcaaae OJIIIBIiHa. Bonsure scero 
OJIIIBIiHa B yJIbTpaOCHOBHWX rroponax. 

Crenens KIICJIOTHOCTII xapaxreptrsyercs TaKJKe U:BeTOM II OTHO
CHTeJIbHOH nJIOTHOCTblO noponsr. UBeT saBIiCIiT 01' HaJIlItIliH TaKIiX 
U:BeTHWX MIiHepaJIOB B nopone, KaK 6IIOTIIT, poronaa 06MaHKa, aarnr 
H ).I.p. B KIICJIblX noponax npeorinanaior CBeTJIble CIIJIHKaTbl - 6IIOTIIT 
H poronaa 06MaHKa. 1..JeM KIICJIee noponu, TeM OHII CBeTJIee. B OCHOB
HWX noponax sospacraer conepacanae resmoro CIIJIIiKaTa - aa
rma. 

C YMeHbIlIeHHeM KIICJIOTHOCTH nospacraer OTHOCIITeJIbHaH nJIOT
HOCTb nopon: y KHCJIblX nopon 2,5-2,7, Y Cpe).l.HHX 2,7-2,8, Y OCHOB
HblX 2,9-3,1 H Y yJIbTpaOCHoBHWX 3,1-3,3. 

K H C JI bl e n 0 p 0 ).I. bi. Dopo).l.o06pasYIOW;IIMIi MIiHepaJIaMH 
KIICJIblX nopon HBJIHIOTCH KaJIlIeBWe noaesue umaru, KIICJIble nxaruo
KJIaSW, xsapu II usernue MIiHepaJIbl - CJIIO).I.bl, aMeplI60JIbl II aspenxa 
napoxcenu. Conepscanne nOJIeBblX IlInaTOB B KIICJIblX rroponax ).1.0 
60-70 % onpenenaer IIX CBeTJIylO OKpaCKY. Cpenu KIICJIblX nopon 
HaH60JIee pacnpocrpanenu IIHTPYSIIBHble noponu - rpamrr 
II rpaaonaopar II peace IIX 3epepYSHBHble ananoru - JIlinapliT II xaap
u:eBblH noprpnp. 

Fpanum - a6IICCaJIbHaH nopona, IIMelOw;aH nOJIHOKpIiCTaJIJIHtIe
CKylO crpyxrypy: U:BeT KpaCHbIH, pOSOBbIH, cepWH, JKeJITOBaTbIH; 
paSHOBII).I.HOCTb rpanara 6es CJIIO).I.bl HaSWBaeTCH anJIHTOM, a 6es no
JIeBOrO umara - rpeaaeaox: IlIlipOKO pacnpocrpanen B npupone. 
I1CnOJIbsyeTcH B CTpOIITeJIbHOM ).I.eJIe. 

JIunapuni - 3¢¢YSIIBHWH aHaJIOr rpanrrra: IIMeeT noprpaponyio 
crpyxryp y: B CTeKJIOBaTOH xacce BKpanJIeHW sepua nOJIeBWX IlInaTOB 
II xaapua: rexcrypa tIaw;e acet-o epJIIOII).I.aJIbHaH; U:BeT CBeTJIbIH, POSO
BaTO- IIJIII JKeJITOBaTO-6eJIbIH. Ilopona, COOTBeTcTBylOw;aH no cocraay 
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JIlinaplITY, HO co CTeKJIOBaTOH CTpyKTypOH, HaSbIBaeTCH BYJIKaHlIqe
CKIIM CTeKJIOM (06CII).I.IIaHOM). 

C p e ).I. H II e n 0 p 0 ).I. bi. Iloponooopasyromae MIiHepaJIbl cpen
HIIX nopon - CBeTJIble nnaraoxaaau IIJIII sanaesue nonesue umarsr 
II userusre - CJIIO).I.bl, poroaaa 06MaHKa, peace aarrrr. Taxoe COOTHO
urenae MIiHepaJIOB onpenenser CBeTJIylO oxpacxy nopon. K npencr a
BIITeJIHM Cpe).l.HIIX IIHTPYSIIBHblX nopon OTHOCHTCH ClieHIITbl II ).I.IIO
p aru, a 3epepYSIIBHblX - aH).I.eSIITbl II rpaxaru. 

Cuenumu - a6IICCaJIbHaH nopona C nOJIHOKpliCTaJIJIlitIeCKOH 
cpennesepnacroa CTpyKTypOH; U:BeT- 01' pososoro ).1.0 ceposaroro: 
aaneraer B BII).I.e caMOCTOHTeJIbHblX IIHTPYSIIBHblX TeJI HJIII BCTpeqaeTCH 
no KpaHM rpamrrnux MaCCIiBOB. C ClieHIITaMIi aepenxo caasansr 
MeCTOpOJK).I.eHHH. MarHeSIITa, Me).l.II, SOJIOTa, BOJIbeppaMa II ).I.p. 

Iluopumu - a6HCCaJIbHaH nopona C nOJIHOKplfCTaJIJIlitIeCKOH 
CTpyKTypOH; aaneraer B BII).I.e IlITOKOB IIJIII na nepndepna KIICJIblX 
IIHTPYSHBHblX MaCCIiBOB. C ).I.IIOpliTaMIi caaaaau MeCTOpOJK).I.e,HIIH 
Me).l.II II nOJIIiMeTaJIJIOB. 

Anoesumu - 3epepYSIIBHblH aHaJIOr ).I.IIOpliTa reaac-ceporo IIJIII 
xepuoro U:BeTa; crpyxrypa noprpaponaa; OCHOBHaH Macca - cxpsr
TOKpIiCTaJIJIlitIeCKaH; rexcrypa nopacraa; cnaraer KOHyCbl noryx
III II X ByJIKaHOB Kasoex II 3JIb6pyc aa Kasxaae: paSBIiT B ropnux 
06JIaCTHX, OKaHMJIHIOW;IIX notiepexcse Tnxoro okeana. 

Tpaxumu - 3epepYSIIBHblH aHaJIOr ClieHIITa; 06JIa).l.aeT noprpapoaon 
CTpyKTypOH II nopncron rexcrypofi: BKpanJIeHHIIKII npencraanensr 
KpliCTaJIJIaMIi caHH).I.IIHa; U:BeT B CBeJKeM BH).I.e CBeTJIO-JKeJITbIH, CBeTJIO
cepblH IIJIH pOSOBaThIH; aaneraer B BII).I.e nOKpOBOB II nOToKoB; IlIlipOKO 
pacnpocrp anen na CeBepHOM Kaaxase II B ApMeHIIII. °C HOB H hI e n 0 p 0).1. st. fJIaBHhIMIi noponooop aayronnrua 
xnnepanaan HBJIHIOTCH nnpoxceasr (aBrIIThI) II nnarnoxaaau (qaCTO 
JIa6pa).l.op) II B MeHhilleM KOJIlitIeCTBe poronaa 06MaHKa II OJIIIBIiH. 
OKpaCKa nopon TeMHaH. Y IIHTPYSIIBHhlX nopon na TeMHOM epOHe asr
).I.eJIHIOTCH rexao-cepue sepna nJiarIIOKJIaSOB. OCHOBHhle npencrana
TeJIIi IIHTPYSIIBHhIX nopon - ra66po II ).I.IIa6aSbl, a IIX IISJIIiBIlIlieCH 
aHaJIOrli - 6aSaJIhTw. 

Fa66po - a6IICCaJIbHaH nOJIHOKpliCTaJIJIlitIeCKaH, TeMHooKpaIlIeH
HaH nopona, cocrosuraa HS asrara, porOBOH 06MaHKII II nnaruoxnasa. 
PaSHOBII).I.HOCTb,CocTOHw;aH ns JIa6pa).l.opa, HaShIBaeTCH JIa6pa).l.OpIiTOM. 
C ra66po MoryT 6hITh CBHsaHhI MeCTOpOJK).I.eHHH Me).l.II II TIiTaHOMarHe
TIiTa. 

Iluaoasu - nOJIHOKpliCTaJIJIHtIeCKaH cpeane- II MeJIKOSepHl'lcTaH 
nopona naneornnaoro 06JIIIKa, COCTOHIlI,aH as asr-ara II nnar-aoxnasa: 
IIMeeT odnrroayio ().I.IIa6asoBylO) crp yxrypy, ).I.JIH KOTOpOH xapaxrepna 
JIytIIlIaH orpanxa KpliCTaJIJIOB nJiarlIOKJiasa,qeM napoxcena (aBrIITa); 
oxpacxa noponu seneaoaaro-cepaa II TeMHO-SeJIeHaH. 

Basansmu - xepnaa IIJIII resmo-cepan IISJIIiBIlIaHCH nopona cxpu
TOKpliCTaJIJIlitIeCKOH cTpyKTypW; Hepe).l.KO B OCHOBHOH aepaHHTOBOH 
Macce noponu MOJKHO BII).I.eTb nopdmpoaue BhI).I.eJIeHIIH asrnra, OJIII
BIIHa, nJiarlIOKJIaSa, porOBOH 06MaHKII; saJIeraeT B BII).I.e nOKpOBOB 

73 



H nOTUKOB MOlIJ,HOCTblO COTHH H TbICSll1H MeTpOB H nJIOlIJ,a,lJ,blO COTHH 
/ 

TbICHlJ KBa,lJ,paTHbIX KHJIOMeTpOB. 06'beM BCeX OCTaJIbHbIX MarMaTHlJe
CKHX nopon 3HalJHTeJIbHO MeHbIIIe 06'beMa 6a3aJIbTOB. OC06eHHO 3Ha

lJHTeJIbHbI nJIOlIJ,a,lJ,H, 3aHHTbIe 6a3aJIbTaMH aa ,lJ,He OKeaHOB. 

Y JI b T P a 0 C HOB H bI e n 0 p 0 ,lJ, bI. flOPO,lJ,bI '3TOH rpyrmsr 
nOlJTH lIeJIHKOM COCTOHT H3 OJIHBHHa H napoxceaa (asrara), 60raTbIX 

OKHCJIaMH )KeJIe3a H MarHHH, C lJeM CBH3aHO YBeJIHlJeHHe HX OTHOCH

TeJIbHOH nJIOTHOCTH ,lJ,0 3,3. 1--13-3a TeMHorOIlBeTa 3THX MHHepaJIOB 

rtoponsr FlMelOT TeMHylO HJIH xepnyro oxpacxy C 3eJIeHOBaTbIM OTTeH

KOM. 3qK)lY3HBHbIe YJIbTpaOCHoBHbIe noponu oseas penxa. OCHoBHbIe 

npe,lJ,CTaBHTeJIH YJIbTpaOCHoBHbIX nopon - ,lJ,yHHT, napoxceanr H 

nepH,lJ,OTHT. 

J1yHum COCTOHT B OCHOBHOM H3 OJIHBHHa; nser )i{eJITOBaTO-3eJIeHbIH 

pa3HbIX OTTeHKOB; IIIHpOKO pa3BHT na Ypane. . 
Iluposcenum 06pa30BaH rJIaBHbIM 06pa30M nHpOKceHOM (aBrHTOM) 

C He60JIbIIIHM CO,lJ,ep)KaHHeM OJIHBHHa; crpyxrypa nOJIHOKpHCTaJIJIH

lJeCKaH OT MeJIKO- ,lJ,0 KpynH03epHHCTOH; IIBeT xepasra. ' 
Ilepuiiomum ~ nopona, COCTOHIIIaH H3 OJIHBHHa H aanrra: CTpyK

Typa Cpe,lJ,He3epHHCTaH; IIBeT TeMH<r3eJIeHbIH HJIH 3eJIeHO-lJepHbIH; 

pa3BHT aa Ypane, B BOCTOlJHOH CH6HpH, B HH)KHeH lJaCTH pmproaux 

,lJ,OJIHH Cpe,lJ,HHHO-OKeaHHlJeCKHX xpe6TOB. 

§ 3. OcaAolfHbIe nopoAbI 

<!>OpMHpoBaHHe OCa,lJ,OlJHbIX nopon 06yCJIOBJIeHO 3K30reHHbIMH 

npoueccaxa, Cpena OCa,lJ,OlJHbIX nopon BbI,lJ,eJIHIOT 06JIOMOlJHbIe, xexo

reaasre H opraaoreaaue noponu. 
o 6 JI 0 M 0 lJ H bI e n 0 p 0,lJ, bI (KJIaCTHlJeCKHe). 3TH ocaaox

nue noponu 06pa3ylOTcH B pe3YJIbTaTe pa3pyIIIeHHH npeacne cyme
CTBOBaBIIIHX nopon nepeaoca HX 06JIOMKOB K 6acceHHy OCa,lJ,KOHaKOn

JIeHHH H ,lJ,H<j$epeHIIHaIlHH B npouecce OCa)K,lJ,eHHH. 

OCHOBHOH TeKcTypHOH oc06eHHOCTbIO 06JIOMOlJHbIX nopon HB

JIHeTCH HX CJIOHCTOCTb, KOTopaH MO)KeT 6bITb npeHMYIIIecTBeHHO ro

pH30HTaJIbHOH, KOCOH H HenpaBHJIbHoH. BbI,lJ,eJIHIOT TaK)Ke nJIOHlJaTYIO 
rexcrypy. 

Texcrypnsre oco6eHHoCTH 06JIOMOlJHbIX nopon onpe,lJ,eJIHIOTCH xa
paxrepox, B3aHMOpaCnOJIO)KeHHeM H KOJIHlJeCTBeHHblM COOTHOIIIeHHeM 

sepea noponsr H lIeMeHTHpylOlIJ,HX BelIJ,eCTB. 
~eMeHTOM Ha3bIBalOTCH MHHepaJIbHbIe BelIJ,eCTBa, 3anOJIHHIOlIJ,He 

B oCa,lJ,OlJHbIX nopoaax npoxescyrox Me)K,lJ,y 3epHaMH H 06JIOMKaMH 
noponu H·CBH3bIBalOlIJ,He HX Me)K,lJ,y C060H. Pa3JIHlJalOT MOHOMHHepaJIb

asre H nOJIHMHHepaJIbHbIe lIeMeHTbI. Cocras nOCJIe,lJ,HHx xpaiiae pasao
.06pa3eH. YalIJ,e scero BCTpelJalOTCH pa3JIHlJHble rJIHHHCTbIe H xaptio

HaTHbIe lIeMeHTbI. ~eMeHTHpYIOlIJ,ee 'BeIIIeCTBo MO)KeT paaaaaarsca 
B xecrax KOHTaKTa sepea noponu (KOHTaKTOBbIH lIeMeHT), HepaBHO

MepHO pacnpenensrsca B nopone B BH,lJ,e JIOKaJIbHbIX YlJaCTKOB (nHT
HHCThIH, UJIH crycTKOBbIH), 06BOJIaKHBaTb sepaa noponu B sane 

nJIeHKH (nJIeHOlJHbIH),pa3BHBaTbCH B nopax Me)K,lJ,y conpHKaCalOlIJ,HMHCS! 
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3epH8MH (noposua). ECJIH neconpaxacaromaecs sepaa nopoau no

rpyxceaa B lIeMeHTHpYIOIIIYIO Maccy, TO TaKOH lIeMeHT Ha3bIBalOT 6a

3aJIbHbIM. B OCa,lJ,OlJHbIX noponax lJaIIIe BCTpelJalOTCH KOM6HHallHH 

,lJ,BYX HJIH 60JIee nepelJHCJIeHHbIX THnOB lIeMeHTOB. 
B COOTBeTCTBHH co CTpyKTypHbIMH oco6eHHocTHMH 06JIOMOlJHbIe 

noponu nO,lJ,pa3,lJ,eJIHIOTCH Ha xpynao-, cpenae-, MeJIKO- H TOHK<r 
06JIOMOlJHbIe. 

KpynHoo6AOMOYRble nopoo« (nce¢umbt) COCTOHT npeHMYIIIeCTBeHHO 

H3 06JIOMKOB pa3JIHlJHOrO COCTaBa pasaepox 60JIee 2 MM. Pa3JIHlJaIOT 

KpynH006JIOMOlJHbIe noponu HeClleMeHTHpOBaHHbIe H ClleMeHTHpOBaH-
HbIe. . 

Cpena HeClleMeHTHpOBaHHbIX nopon CKOnJIeHHH yrJIOBaTbIX HeOKa

TaHHbIX 06JIOMKOB C pasaepox B nonepexaaxe casnne 100 MM HaSbI

BalOTCH rJIhI6aMH, OT 100 ,lJ,0 10 MM - IIIe6HeM, OT 10 ,lJ,0 2 MM

npecsoa. J1x oepaaosaaae CBHsaHO C BbIBeTpHBaHHeM ropnsrx nopon. 

Iloponsr, COCTOHlIJ,He HS OKaTaHHbIX 06JIOMKOB Tex )Ke paaxepoa, co

OTBeTCTBeHHO HaSbIBalOTCH BaJIyHHHKoM o-100 MM), raJIelJHH-KOM 

(10-100 MM) H rpaaaex (2-10 MM). BaJIyHHHK (cKOnJIeHHe BaJIyHoB) 

oopasyerca npa OKaTbIBaHHH rJIbI6 BO,lJ,aMH ropaux pex, MOpCKHMH 

BOJIHaMH, ,lJ,BH)KylIJ,HMHCH JIe,lJ,HHKaMH; raJIelJHHK H rpaBHH - B pe

gYJIbTaTe OKaTblBaHHH H HCTHpaHHH rJIbI6, BaJIyHoB H lIJ,e6HH BO,lJ,aMH 

. peK, MopeH H osep. 

Cpe,lJ,H clleMeHTHpoBaHHbIx rpy6006JIOMOlJHbIX nopo,lJ, paSJIHlJalOT 

6peKlJHIO H KOHrJIOMepaT. Bpexuaa - cnexearapoaaanue HeOKaTaH

asre 06JIOMKH (rJIbI6bI, IIIe6eHb H ,lJ,pecBa), KOHrJIOMepaT - ClleMeHTH

pOBaHHbIe OKaTaHHbIe 06JIOMKH (BaJIyHbI, rpaRlfH H ransxa). 

CpeaHeo6AOMOtiHbte nopoiiu (ncaMMUmbt) COCTOHT HS 06JIOMKOB 

C pasxepox sepen 0,1-2 MM. OHH xoryr 6bITb HeClleMeHTHpOBaH

HbIMH - neCKH H cIIeMeHTHpOBaHHbIMH - neClJaHHKH. flo pasMepy 

sepea neCKH H neClJaHHKH paS,lJ,eJIHIOT na rpyoosepancrue (1-2 MM), 

xpynnosepaacrsre (0,5-1 MM), cpenaesepaacrsre (0,25-0,5 MM) 

H MeJIKOSepHHcTbIe (0,1-0,25 MM). 
flo cocrasy neCKH H neClJaHHKH xor-yr 6bITb MOHoMHHepaJIbHbIMH 

H nOJIHMHKTOBbIMH. MOHoMHHepaJIbHble neCKH H neClJaHHKH nOJIy

naior Ha3BaHHe roro noponooopaayiomero MHHepaJIa, HS xoroporo OHH 

npeHMylIJ,eCTBeHHo CJIO)KeHbI (aanpaxep, xsapueaaa neCOK, rnayxo
HHTOBbIH, noaeaoumaroaua), 

flo cocrasy uexeara neClJaHHKH xoryr 6bITb rJIHHHCTbIMH, HSBeCT

KOBHCTbIMH, )KeJIeSHCTbIMH, KpeMHHcTbIMH H T. n. I~BeT neCKOB H 

neClJaHHKOB saBHCHT OT IIBeTa npe06JIa,lJ,alOlIJ,HX 06JIOMKOB, a y nee

lJaHHKOB - H OT IIBeTa lIeMeHTHpYIOIIIero BelIIeCTBa. Ilecxa H necxa
HHKH CJIy)KaT XOpOIIIHMH KOJIJIeKTOpaMH ,lJ,JIH H$H H rasa, C HHMH 

MoryT 6bITh CBHsaHbI H ,lJ,pyrHe nOJIe3HbIe ucxonaexae (anxaau, 
SOJIOTO, nJIaTHHa, MarHeTHT' H ,lJ,p.). 

MeAKoo6AOMOY,Hbte nopoiiu (eute8PUtTlbl) COCTOHT HS lJaCTHII C pas

MepoM npeHMylIJ,eCTBeHHo 0,01-0,1 MM (no A. H. 3aBapHIIKoMy). 
K necnexearapoaaaaua MeJIKOO6JIOMOlJHbIM nopoaax OTHOCHTCH 

c06cTBeHH08JIeBpHTbI, JIeCCbI, cyrJIHHKH, cyneca. 
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AJIeBpHThl npencraansnor COOOH psrxnyro OCa)].OlIHylO nopony, 

npoaeacyronuyio Me.>K)].y necxaaa H rJIHHaMH. Cu:eMeHTHpOBaHHhle 

aneapnru Ha3hIBalOTCH aJIeBpOJIHTaMH. AJIeBpOJIHThl TaK.>Ke MoryT 

CJIy.>KHTh KOJIJIeKTOpaMH )].JIH HeepTH H rasa. 

TOHK006/l0MOltHbte nopoou ( nenumus - rJIHHHCThle noponu C pas

MepOM lIaCTHU: MeHee 0,01 MM, npaxea pasxep TpeTH lIaCTHU: He rrpe

BhIIIIaeT 0,001 MM. COCTOHT H3 rJIHHHCThlX MHHepaJIOB, MHHepaJIOB 

OOJIOMOlIHOro (CJIIO)].hl, xsapn, noneaue umaru H )].p.) H XHMHlIeCKoro 

(xapooaarta, cy.nsrparsr) rrpOHCXO.>K)].eHHH. THrrHlIHhlMH rJIHHHCThlMH 

MHHepaJIaMH HBJIHIOTCH KaOJIHHHT H MOHTMOpHJIJIOHHT. fJIHHa, CO

CTOHIIJ:aH H3 KaOJIHHHTa, Ha3hlBaeTCH KaOJIHHoBOi'I (oeJIhle rJIHHhl), 

a H3 MOHTMOpHJIJIOHHTa - OeHTOHHTOBOi'I. 

DJIOTHhle r JIHHhl, cueaerrrapoaaaaue KpeMHe3eMOM, Ha3hIBalOTCH 

aprHJIJIHTaMH. fJIHHhl H aprHJIJIHThl CJIy.>KaT XOPOIlIHMH noxpsnuxaxn 

)].JIH 3aJIe.>Kei'I HeepTH H raaa. 

Cpenn OOJIOMOlIHhlX nopon pa3J1HlIalOT repparennsre H KapOOHaT
asre. 

Teppnrenaae noponu - necox, necnaaax, aJIeBpHT, aJIeBpOJlHT, 
rJIHHa. 

B yrrpOIIJ:eHHOH rpopae HX MO.>KHO paCCMaTpHBaTh KaK MexaHHlIe

CKHe CMeCH KOHelIHhlX rrpO)].yKTOB, COCTOHIIJ:HX H3 necxa H r JIHHhl, 

cxpenaeansrx u:eMeHTOM H crrOCOOHhlX 3aMeIIJ:aTh npyr npyr-a B pasnux 
COlIeTaHHHX non B03)].eHCTBHeM pa3JIHlIHhlX epaKTopOB. Baaronapa 
3TOMy OOJIerlIaeTCH KJIaCCHepHKaU:HH reppurenusrx nopon C rrOMOIIJ:hlO 

MexaHHlIeCKoro HJIH rpanyaoaerpusecxoro aHaJIH3a. 

fpaHyJIOMeTpHlIeCKHM aHaJIH30M Ha3hlBaeTCH COBOKyrrHocTh npne

MOB, rr03BOJIHIOIIJ:HX rrpOH3BO)].HTh pasneneuae noponsr na COCTaBJIH

IOIIJ:He ee lIaCTH pasnoro paaxepa (rppaxunn) C rrOCJIe)].ylOIIJ:HM orrpe

)].eJIeHHeM npouenraoro conepacaaas Ka.>K)].oi'I rpp axnan, uaauaaexoro 
rpaHyJIOMeTpHlIeCKHM COCTaBOM noponu. Onpenenenne rpaaynoxe

rpnsecxoro COCTaBa rrpOH3BO)].HTCH CHTOBhlM II MOKphlM MeTo)].aMH. 

Fpanyaoxerpasecxoay aHaJIH3Y npenurecrsyer onpeneneaae xapoo

HaTHOCTH noponsr, rro KOTOpOi'I Cy)].HT 0 creneua cu:eMeHTHpOBaHHOCTH 

sepea H 3arrOJIHeHHH rrop u:eMeHTOM. 

Kapoouarnue noponsr CJIO.>KeHhl B OCHOBHOM KJIaCTHlIeCKHMH H3

BeCTHHKaMH, COCTOHIIJ:HMH H3 OKaTaHHhlX KapOOHaTHhlX sepeu pas

noro paaaepa. Ilpoaauaeaue H nopucrsre pa3HOCTH rex H )].pyrHx 

nopon CJIy.>KaT KOJIJIeKTOpaMH HeepTH H r aaa. 

X e M 0 r e H H hi e rr 0 p o n hI. Xeaorennue noponsr oopa

3YlOTCH npn ssmaneaaa pacrsopenaux BeIIJ:eCTB H3 HCTHHHhlX H KOJI

JIOH)].HhIX paCTBopOB na aae Bo)].oeMOB. 

Crpyxrypa nopon, CBH3aHHhlX C asmanennex BeIIJ:ecrB H3 HCTHH

HhlX paCTBopOB, - KpHCTaJIJIHlIeCKaH, a H3 KOJIJIOH)].HhIX - CKphITO

KpHCTaJIJIHlIeCKaH. Texcrypa 3THX nopon rrpeHMYIIJ:eCTBeHHO CJIOHCTaH, 

HO aaorna MO.>KeT OhiTh MaccHBHoi'I. 

OCHOBHhle xexoreaaae noponu, C KOJIJIeKTOpaMH KOTOphlX CBH

3aHO OOJIee rrOJIOBHHhl MHpOBhIX BhlHBJIeHHhlX aanacos aepra, npen 1 
~ 

H3BeCTHHKH - secsaa pacnpocrpaaeaaas nopona, COCTOHIIJ:aH H3 

MHHepaJIa KaJIhU:HTa; OypHO pearupyer C COJIHHOH KHCJIOTOi'I; U:BeT 

OeJIhIH, .>KeJITOBaThli'I, cepua. THrrHlIHhlMH rrpe)].CTaBHTeJIHMH H3BeCT

HHKOB xexoreaaoro rrpOHCXO.>K)].eHHH HBJIHIOTCH H3BeCTKoBhli'I Tyep, 

OOJIHTOBhle H3BeCTHHKH, nnornue TOHK03epHHCThle H3BeCTHHKH. 

,UOJIOMHThi rro sneumeay BH)].y rrOXO.>KH na H3BeCTHHKH; oopaay

IOTCH rryrev )].OJIOMHTH3aU:HH H3BeCTHHKOB BCJIe)].CTBHe 3aMeIIJ:eHHH 

B HHX lIaCTH KaJIhU:HH MarHHeM, a TaK.>Ke rryrex XHMHlIeCKoro ssma

)].eHHH H3 pacrsopa npn OOJIhiliOM conepscaaau B sone MarHHH. B OTJIH

lIHe OT H3BeCTHHKa nopourox )].OJIOMHTa CJIaOO BCKHrraeT npn )].ei'I

CTBHH na HerOCOJIHHOi'I KHCJIOTOi'I. 

Cpenn KapOOHaTHhlX nopon CJIe)].yeT OTMeTHTh eIIJ:e MepreJIH. 3TO 

H3BeCTKOBO-rJIHHHCTaH nopona, y KOTOpOi'I rJIHHHCThle lIaCTHU:hl cue

MeHTHpOBaHhlKapOOHaTHhlM u:eMeHTOM. B OTJIHlIHe OT H3BeCTHHKa aa 

rrOBepXHOCTH MepreJIH rrOCJIe KarrJIH COJIHHOi'I KHCJIOThl OCTaeTCH 

rpasao-cepoe rrHTHO. 

1'13 npyrax xeaorenaux nopon paCCMOTpHM CJIe)].YIOIIJ:He. 

faJIOH)].HhIe noponsr, cpena KOTOphlX HaHOOJIee lIaCTO BCTpe

lIalOTCH COJIH HaTpHH H KaJIHH, oopaayiorca OOhllIHO B pe3YJIhTaTe 

OTJIO.>KeHHH H3 BO)].HhIX oaccei'IHoB; aaaerator B BH)].e rrJIaCTOB OOJIh

IlIOH MOIIJ:HOCTH; nepenxo CJIy.>KaT XOPOIlIHMH noxpsnuxaxa )].JIH 3aJIe

.>KeH HeepTH H r-asa. J'anoansue noponu HBJIHIOTCH u:eHHhIM MHHepaJIh

HhlM cupsea. 
CepHOKHCJIhie noponu (rune, aHrH)].pHT) oripaayiorca H3 BO)].HhIX 

paCTBopOB B yCJIOBHHX 3aMKHYThlX oacceHHOB (osep H narya): He

penxo runcsr H aHrH)].pHThl rrepeCJIaHBalOTCH C OTJIO.>KeHHHMH COJIei'I; 

auranp arsr asmanaior. H3 paCTBopOB OOJIee HaChlIIJ:eHHhlX, lIeM re, H3 

KOTOphlX ssmanaer rune: auranprmr H rHrrChl BCTpelIalOTCH B ocanox

HhlX noponax, ocorieano B )].OJIOMHTax. AHrH)].pHThl MoryT CJIy.>KHTh 

KOJIJIeKTOp aMH )].JIH HeepTH H raaa, 
o pr a H 0 r e H H hi e rr 0 p o n hI. 3TH noponu epOpMHpylOTCH 

H3 OCTaTKOB .>KHBOTHhIX H paCTHTeJIhHhlX opraaaaxoa. Crpyxrypa HX 

MO.>KeT OhITb opI;aHoreHHO-OOJIOMOlIHOi'I H )].eTpHTycOBOi'I ()].eTpHT - rre

pereprue OOJIOMKH paKOBHH). Texcrypa CJIOHCTaH, anorna MaCCHBHaH. 

K opraaoreaaua noponax OTHOCHT useecmnssu opeanoeennoeo 
npoUCXO:JICiJeHUfl. OHH oopaayior H3BeCTKOBhle HarrJIaCTOBaHHH, TH

rrHlIHhlMH rrpe)].cTaBHTeJIHMH KOTOphlX HBJIHIOTCH OHorepMhl (pHephl) 

H OHOCTpOMhl. C H3BeCTHHKaMH pmpoasix MaCcHBOB xoryr OhlTh CBH

aanu 3aJIe.>KH aerpm H raaa. Pa3HOBH)].HOCTh opraaoreaasrx H3BeCT

HHKOB - MeJI. 

Hcxonaeuue ye/lu rrpe)].cTaBJIHIOT coooi'I pH)]. eCTeCTBeHHhlX rnep

)].hlX ropiosnx acxonaexstx paCTHTeJIhHOrO rrpOHCXO.>K)].eHHH, conep

.>KaIIJ:HX nexoropoe KOJIHlIeCTBO MHHepaJIhHhlX npaaecen. YrJIH xa

paKTepH3ylOTCH OOJIhIlIHM MHorooopa3HeM, lITO OOyCJIOBJIeHO HX 

rrpOHCXO.>K)].eHHeM H crenensro MeTaMopepH3Ma. 

Pa3JIHlIHOe rrpOHCXO.>K)].eHHe OTpa.>KaeTCH B nerporparpauecxox 

COCTaBe yrJIei'I. Crenens MeTaMopepH3Ma orrpenenseTCH epH3HKO
CTaBJIeHhl H3BeCTHHKaMH H )].OJIOMHTaMII. XHMHlIeCKHMH H nerporparpnnecxnxa rrOKa3aTeJIHMH, a TaK.>Ke 30JIh
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HOCTblO. no npOHCXO)K)l.eHHIO acxonaexue yrJIH pa3)1.eJlSIIOTCH na )l.Be 
OCHOBHbIe rpynnsr: rYMOJIJiTbI H canponenaru. fyMOJIHTbI oopasosa
JIHCb H3 BbICIlIHX paCTeHHH, a canponeaaru - H3 HH31IIero (BO)l.O
pOCJIeH) H )KHBOTHOro nJIaHKTOHa B yCJIOBHHX 3apaCTalO~HX osep. 

B CBOIO osepens, ryMOJIHTbI nO)l.pa3)1.eJIHIOTCH~aa rYMHTbI H JIHnTO
OHOJIHTbI. Oopa30BaHHe ryMHToB CBH3aHO C pa3JIO)KeHHeM CTeOJIeBblX 
xacrea BbICIlIHX paCTeHHH B OOBO)l.HeHHblX, CyXHX H qaCTHqHO nporox
Ho.:noHMeHHblX OOJIOTax. K ryMHTaM OTHOCHTCH nO)l.aBJIHIO~ee OOJIb
IlIHHCTBO scrpesaexax :B npapone yrJIeH. fYMHTbI pa3)1.eJIHIOTCH aa 
TpH OCHOBHblX KJIaCCa, OTJIHqalO~HXCH creneasio MeTaMop<pH3Ma: 

oypble, KaMeHHble H aHTpaUHTbI. JIHnTOOHOJIHTbI oopa30BaJIHCb B pe
3YJIbTaTeHaKOnJIeHHH CTOHKHX (npeaecaux): xacrea paCTeHHH npa 
OHOXHMHqecKOM pa3JIO)KeHHH paCTHTeJIbHOrO MaTepHaJIa B npOTOqHO

nOHMeHHblX OOJIOTax. Hapsny C yraeponox B COCTaB yrJIeH BXO)l.HT 
. BO)l.0P0)1. , KHCJIOpO)l., a30T, cepa, rJIHHHCT.bIe MHHepaJIbI H )l.p. OT 

MHHepaJIbHblX npaxecef 3aBHCHT 30JIbHOCTb acxonaexux yrJIeH, KO

JIeOJIIO~aHCH. OT 1 )1.0 50 %. Ilpa 30JIbHOCTH CBbIIlIe 50 % yrJIH npe
Bpa~aIOTCH B yrJIHCTbIe rJIHHbI HJIH yrJIHCTbIe aprHJIJIHTbI. 

Buecre C oHTyMaMH yrJIH npe)l.CTaBJIHIOT COOOH MHHepaJIbHbIe 
oopa30BaHHH OpraHHqeCKOrO npOHCXO)K)l.eHHH, cnocooaue ropers 

H OO'be.n.HHHeMble non OO~HM Ha3BaHHeM - KaycToOHOJIHTbI. 

§ 4. MeTaMop<pH'IeCKHe nopoau 

MeTaMop<pHqeCKHe ropaue noponu oopaayiorcs B pe3YJIbTaTe 
B03)1.eHCTBHH npoueccon MeTaMop<pH3Ma na MarMaTHqeCKHe H ocanox
nsre noponu, ,UJIH MeTaMop<pHqeCKlfX nopon THUHqHa CJIaHueBaTaH 
rexcrypa. 

Ilpa MeTaMop<PH3Me nepsoaauansnaa crpyxrypa H. MHHepaJIOrH
.	 qeCKHH COCTaB MoryT nOJIHOCTblO -HJIH qaCTHqHO lf3MeHHTbCH. BOJIb

IlIHHCTBO MeTaMop<pHqeCKHX nopon HMeeT nOJIHOKpHCTaJIJIHqecKylO 

CTpyKTypy. . 
Ilon )l.eHCTBHeM npoueccos MeTaMop<pH3Ma rpaaaru nepexonsr 

B raeacsr, H3BeCTHHKH.- B MpaMop, xsapueasre neCKH - B xsap
UHTbI, rJIHHbI - B rJIHHHCTble CJIaHUbl H naaee B rHeHcbI H T. )I.. 

Paccxorpaa pH)I. MeTaMop<pHqecKHx nopon no CTeneHH yaenaxe-
HHH HX MeTaMop<pH30BaHHocTH. . 

rAUHUCmble cnanuu - CJIaHII,eBaTbIe MeTaMop<PH30BaHHble rJIH
,HHCTble noponsr B HaqaJIbHOH CTa)l.HH H3MeHeHHH. ,UJIH HHX xapax
repnu CJIaHueBaTOCTb H cnOCOOHOCTb paCKaJIbIBaHHH aa nJIaCTHHbI. 

C/JuAAumbl oopaayiorcs npa MeTaMop<pH3aUHH rJIHHHCTblX CJIaHueB 
H B OTJIHqHe OT HHX He conepscar rJIHHHCTblX MHHepaJIOB. 91'0 xera
MOp<pH30BaHHble nOJIHOKpHCTaJIJIHqeCKHe cnaaueaue noponu, COCTOH
mae H3 xaapua, cepauara C npaaecsro XJIOpHTa, OHOTHTa, aJIbOHTa 
H np. Bnaronaps napaanensaoay pacnOJIO)KeHHIO xeuryex CJIIO)l.bI xa
p axrepH3YlOTCH IlIeJIKOBHCTbIM ~eCKOM no nJIOCKOCTHM CJIaHueBaTOCTH. 

CAtOOJlHble cnanuu HBJIHIOTCH O)l.HHM H3 npe)l.CTaBHTeJIeH KpHCTaJI
JIHqecKHX CJIaHueB, oopa3YIO~HXCH H3 <pHJIJIHTOB npa OOJIee BblCOKHX 

)l.aBJIeHHHX H reaneparypax. CJIIO)l.HHble CJIaHUbl HMelOT nOJIHOKpH
CTaJIJIHqecKYIO crpyxrypy H CJIaHueBaTylO rexcrypy. OHH COCTOHT 
H3 CJIIO)l.bI H xsapua. B 3aBHCHMOCTH OT COCTaBa CJIIO)l.bI MoryT OblTb 

MyCKOBHTOBblMH, OHOTHTOBblMH H np. , 
Fneiicu npe)l.CTaBJIHIOT COOOH rnyooxoaeraaoptpaaoaaaayro nopony 

C napaJIJIeJIbHOH rexcrypoa. OHH COCTOHT H3 nOJIeBblX IlInaTOB, 

xaapua, CJIIO)l.bI, porOBOH OOMaHKH. B HX COCTaBe MoryT ObITb rpaaar, 
napoxcea, rpa<pHT H )l.p. fHeHCbI oopaayiorca B pe3YJIbTaTe MeTa
MOP<PH3Ma He TOJIbKO ocanonaux H MeTaMop<pHqeCKHX, HO H MarMa~ 

THqeCKHX nopon. 
Cpena )l.pyrHx MeTaMop<pHqeCKHX nopon OTMeTHM xeapuumu, 

oopa3YIO~HeCH npa MeTaMop<pH3Me xsapueaux neCKOB, neCqaHHKOB 
H )l.pyrHx KReMHHCTbIX nopon, 91'0 xpenxas nopona oeJIoro H CBeTJIO

" u v u 
ceporo UBeTa C nOJIHOKpHCTaJIJIHqeCKOH MeJIK03epHHCTOH CTpyKTypOH, 

MaCCHBHOH H nJIOTHOH rexcrypoa. 

rJIABA VII 

KPATKHA OtIEPK HCTOPHtIECKOA fEOJlOfHH 

§ 1. OCHoBHble 3aJl.a'lH HCTOpH'IecKOH reOJlOrHH 

I1cTOpHqeCKaH reOJIOrHSI aayxaer HCTOpHIO H saxoaoaepnocra paa

BHTHH 3eMJIH C MOMeHTa oopa30BaHHH 3eMHoH KOPbI. 
OCHoBHble 3a)l.aqH HCTOpHqeCKOH reOJIOrHH cJIe)l.YIO~He. 

1. PaCqJIeHeHHe ropasrx nopon no HX OTHOCHTeJIbHOMY soapac
Ty - OT OOJIee )l.peBHHX K OOJIee MOJIO)l.blM, a TaK)Ke YCTaHOBJIeHlfe 

aOCOJIIOTHOrO sospacra ropaax nopon. 
2. npOCJIe)KHBaHHe HCTOpHH pa3BHTHSI oprauasecxoroj'aupa OT 

npesaeanrax snox )1.0 lIaCTOH~ero apexean • 
3. Bocc03,D;aHHe aenpepusao MeHHBIlIeHcH <pH3HKo-reorpa<pHqe'

CKOH oocraaosxa H yCJIOBHH <pOpMHpoBaHHH OCa.n.OqHbIX nopon. 
4. Hayxeaae HCTOpHH TeKTOHHqeCKHX ,D;BH)KeHHH H pa3BHTHH TeK

TOHHqeCKHX CTpyKTyp. 
5. Buscaeaae nOCJIe)l.OBaTeJIbHOCTH MarMaTHqeCKHX npoueccoa H 

oopa30BaHHSI MarMaTHqeCKHX nopo)l.. _ 
6. 113yqeHHe saxoaoaepaocref pa3M~eHHSI B 3eMHOH xope Mec

TOpO)K)l.eHHH nOJIe3HblX HCKOnaeMblX. 
I1cTOpHqeCKaSi reOJIOrHSI onapaercs aa )l.aHHble naJIeOHTOJIorHH, 

crparnrparpaa, nerporparpaa, MHHepaJIOrHH, JIHTOJIOrHH, TeKTOHHKH 

H )l.Q.yrHx reOJIOrHqeCKHX .n.HCUHnJIHH. 

§ 2. MeTOJl.bI HCTOpH'IeCKOA reoaoraa 

:\ OCHOBHblMH MeTo.n.aMH HCTOpHqeCKOH reonoraa, n03BOJIHIO~HMH 
BOCCTaHaBJIHBaTb reOJIOrHqeCKOe npOIlIJIOe 3eMJIH H peiuars npyrae 
aaaaxa 3TOH HayKH, HBJIHIOTCH crparnrparpasecxaa, nerporpa.pase
CKHH, naJIeOHTOJIOrHqeCKHH H naJIeoreorpa<pHqeCKHH. 
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CTpaTHrpa~HqeCKHH MeTO~ OCHOBaH Ha H3yqeHHH nOCne~OBaTenb
HOCTH aaneranaa H B3aHMOOTHOIlIeHHH CnOeB H TOn~ OCa~OqHbIX nopon, 
a TaK)Ke 3<l$Y3HBHbIX H HHTPY3HBH~X nopon. 31'0 ~OCTHraeTC~ pac
qneHeHHeM cnoes, cnar-aioumx TOT HnH HHOH paspes, no HX OTHOCHrenb
HOMy B03paCTY H conocraanenaea Me)K~y c060ii (xoppensuaen). 

Ilerporparpnuecxaji MeTO~ 3aKnIOqaeTC~ B H3yqeHHH H cpaBHeHHH 
COCTaBa nopo~ B coce~HHX pa3pe3ax. 3HaqeHHe neTpOrpa~HqeCKOrO 
xerona rrpenanapyer Ha~ 3HaqeHHeM OCTanbHbIX npn cpaBHeHHH Mar
MaTHqeCKHX nopon, 3TOT MeTO~ noasonaer CY~HTb H 06 OTHOCHTenb
HOM B03paCTe H3Bep)KeHHbIX nopon. TaK, npH3HaKH MeTaMop~H3Ma 
OCa~OqHbIX nopon aa KOHTaKTe C H3Bep)KeHHbIMH CBH~eTenbCTBYIOT 

o TOM, qTO aaaepscenaue noponu MOnO)Ke MeTaMop~H30BaHHbIX H T. ~ . 
. flaneOHTOnOrHqeCKHH MeTO~ 3aHHMaeTC~ H3yqeHHeM OKaMeHenbIX 

OCTaTKOB aexorna )KHBIlIHX )KHBOTHbIX (acxonaeaas ~aYHa) H pacre
HHH (ncxonaeaas ~nopa). Opraaasecxae OCTaTKH cnyxcar KpHTepHeM 
~nH onpeneaenna OTHOCHTenbHoro B03paCTa OCa~OqHbIX nopon, n03ToMy 
naneOHTOnOrHqeCKHH MeTO~ HBn~eTCH OCHOBOH CTpaTHrpa~HqeCKHX 

Hccne~OBaHHH OCa~OqHbIX roam. Ka)K~bIH KOMnneKC OCa~OqHbIX nopon 
xapaxrepnayerca npHCY~HMH roasxo eay HCKonaeMbIMH ~aYHOH 

H ~nopoH. 

B onpe~eneHHH reOnOrHqeCKOrO B03paCTa nopo~ nepBOCTeneHHoe 
3HatIeHHe OTBO~HTC~ TaK Ha3bIBaeMbIM PYKOBO~H~HM OKaMeHenOCT~M. 

K HHM OTHOC~T OKaMeHenOCTH, 06na~aIO~He xapaxrepasma BH~O
BbIMH npH3HaKaMH, qaCTO BCTpeqaIO~HeC~ B OrpaHHqeHHOM qHCne 
cnoea paspeaa H BMeCTe C TeM IlIHpOKO pacnpocrpanenusre no nno
mann. CpaBHHBa~ cozepacautaeca B KaKOM-nH60 paspese naneoaro
nOrHqeCKHe OCTaTKH C 3TanOHHbIMH, xapaKTepH3YIO~HMH noponu 
roro lInH naoro B03paCTa, onpenenmor OTHOClITenbHbIH reOnOrHqeCKHH 
B03paCT nccnenyexux cnoes. 

Ilaneonronoravecxan MeTO~ OCHOBaH na H3yqeHlIH ~lI3HKo-reorpa
~HqeCKHX ycnoBHH ~peBHHX reonorasecxax snox. OH onapaercs 
aa MeTO~ axmuasusua, corvracao KOTOpOMy OCHOBHble qepTbI ocaaxo
naxonnenna B npeanae 3nOXH H B nacroauiee apeas HMeIOT MHoro 
oouiero. 3TO noasonaer no nlITOnOrHqeCKlIM oc06eHHOCT~M ocanou
HbIX nopon II OCTaTKaM opraHH3MOB BOCC03~aTb re ycnoaaa, B KOTOpbIX 
06pa30BanHCb 3TH noponsr H 06HTanlI naanue opraHlI3MbI. 

Paannuuae ~H3lIKo-reOrpa~lIqeCKlIe ycxosns onpenenaior ~OPMH
pOBaHHe KOMnneKCOB OCa~OqHbIX nopon, 06na~aIO~HX cneuarpaxe
CKHMH ~n~ 3THX ycnoBlIH nlITOnOrlIqeCKlIM COCTaBOM, naneOHTonorlI
qeCKHMH npH3HaKaMH H ~PYrHMH oc06eHHOCTHMH. Taxae KOMnneKCbI 
nopon nony-rann Ha3BaHHe diauuu, 

flo xecry 06pa30BaHlI~ BbI~en~IOT rpa OCHOBHble rpynnu ~aU:HH: 
MopCKHe, narynnsre H KOHTHHeHTanbHble. 

MopCKHe ~aU:HH nonpasnenaiorcs aa npnopeacnue, MenKOBO~Hble, 
cpe~HHxrrny6HH)I rny60KoBO~Hble. Cpenn nparipesonrx paamorator 
~aU:HH ana, necxa, 6eperOBbIX cxan, PlI~OB H np. MenKOBO~Hble~aU:HH 
06pa3YIOTC~ B 06naCTH IlIenb~a, ~aU:HlI cpe~HHX rny6lIH - B 6aTH
anbHOH 06naCTH IIJ ny60KoBo~Hble ~aU:HH - B a6HccanbHOH 06nacTlI. 

Cpena naryanux BbI~en~IOT ~aU:HH onpecnennux 6acceHHOB, 3a
conOHeHHbIX 6acceHHOB, ~enbT II scryapaes. 

KOHTlIHeHTanbHble ~aU:lIlI no ycnoaaax ocanxonaxonnenaa non
pa3~enHIOT na pexnue, 03epHo-60nOTHble, nycrsnraue, npearopna, 
ne~HHKOBble, Me)KrOpHbIX Bna~HH H xopy BblBeTplIBaHlIH. 

KOMnneKC nopon, pa3HbIX no aospacry, HO CXO~HbIX no nponc
XO)K~eHlIIO, Ha3bIBaIOT diopscauueu, <PopMaU:HH OXBaTblBaIOT KOMnneKCbI 
nopon onpeaenerrnoro COqeTaHlI~, 06pa30BaHlIe KOTOpbIX CB~3aHO 

C onpeneneaasnra CTPYKTYPHo-~aU:lIanbHbIMH 30HaMH. 
Ilpaaepox ~opMaU:HlI MO)KeT cnY)KHTb ~nlIIlI: 3TO xomuue romua 

MenKOBO~HbIX MOpCKlIX OTnO)KeHHH, COCTO~~lIe lI3 plITMlIqeCKH nepe
cnaHBaIO~lIXC~ MepreneH, aprannaroa, lI3BeCTKOBbIX neCqaHHKOB H 
nnorna rpy6006nOMOqHbIX nopon, ):LnH TlInlIqHOrO ~nHilia xapaxrepno 
nanasae nepepusoa B OCHOBaHHlI xaxcaoro pnrva. <PnlIllieBbie romnn 
06pa3YIOTc~ B onpenenenuux CTPYKTYPHo-~aU:HanbHblx 30Hax 
B onpenenennsre srartsr pa3BlITlIH reocauxnaaanea. 

Buaenenne ~opMaU:lIlI HaXO~lIT npnaeaenae npu aaysenan TOJI~ 
3eMHoH KOpbI, CnO)KeHHOH MarMaTlIqeCKlIMH H MeTaMOp~lIqeCKlIMH 

noponaxn (rpaaaroaas, raeacoaas II npyrne ~opMaU:HH). 

§ 3. 3apOlK.n.eHHe )KH3HH aa 3eMJle 

B03HlIKHoBeHlIe )KH3HlI na 3eMne HBn~eTCH peaynsrarox ,lI.nHTenb
HOH 3BonIOU:lIlI MaTeplIlI KaK onpenenennon crynena B ee HCTOplIqeCKOM 
pa3BHTlIlI. ABTOp HaH60nee norrynapnof rHnOTe3bI npOHCXO)K,lI.eHlIH 
)KH3HlI na 3eMne A. 11. Onapnn csuran, qTO nepnuf sran pa3BHTH~ 
)KlIBOH xarepnn ooecnesaaaercs nepBlIqHbIM 06pa30BaHlIeM na 3eM
HOH nosepxnocra OpraHlIqeCKHX coennnennf (yraeaonoponoa), cny
)Ka~lIX OCHOBOH ,lI.n~ nocrpoenaa scex )KlIBbIX cyuiecrs. 

Henccpencraenasrxa Ha6nIO,lI.eHlIHMlI B npnpone ycraaoaneao, 
qTO HeKoTopa~ qaCTb yrneBo,ll.opo,ll.OB MO)KeT HMeTb HeOpraHlIqeCKOe 
npOlICXO)K~eHHe. Ilpocreiuuae coennnenas yrneaonoponoa oonapyace
HbI na Connue, OHlI BbI,lI.eneHbI lI3 MeTeoplITOB, B KOTOpbIX HeT 
II cnenoa 6lIoreHHbIX nopon, Hayveane XlIMHqecKOrO COCTaBa MaTeplIlI 
raao-rnrneaux TyMaHHocTeH, nO,ll.06HbIX TeM, H3 KOTOpbIX 06pa30Ba
.nacs 3eMnH, noxaaano npacyrcrsne B 3TOH MaTeplIH MeTaHa, aMMlIaKa 
H BO~bI. Cneaoaarea bHO, ysce npn ~OpMlIpOBaHlIlI 3eMnlI B ee cOCTaB 
sourna coenaaenaa, He06xo,ll.lIMble ,lI.nH 06pa30BaHlIH npOCTeHIlIHX 
OpraHlIqeCKHX Be~eCTB. 

):LanbHeHIlIee npeapauienae opranasecxax Coe,ll.lIHeHHH B ycnosaax 
nepBHqHOH 3eMHOH arxocpepu II ranpoepepu COCTaBnHeT BTOPOH 
sran B03HlIKHOBeHlI~ )KlI3HlI. Ha 3TOM srane yrneaonoponsr II HX 
npocrenurae xacaoponnae II a30TlICTble npoasaonaue aaxonanacs 
B BO~HOM pacrsope. Ilpespamenae lIX B cnoxcmre oprananecxae 
coennnenaa Morno npOHCXO,ll.lITb nyrex nonHMeplI3aU:HlI H KOHC}I
,lI.eHcaU:HlI . 

Ha cnenyiouiea srane, BlI,lI.HMO, npoacxomoro 060c06neHHe opr'a
HHqeCKOrO Be~eCTBa lI3 OKpY)KaIO~eH BO,ll.HOH Cpe,ll.bI C 06pa30BaHlIeM ~ 

"f) KonnOH,lI.HbIX 06pa30BaHlIH - Koau:epBaTOB, B KOTOpbIX npoTeKanH 
~ 
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Tal5J1RU.a 1peaKUHH 6HOJIOmtieCKOrO nopsnxa, CBOHCTBeHHbIe )l{HBOMy semecray.
 
Hexoropsre xoauepaarsr, cnocooaue norJIOlI.\aTb H yCBaHBaTb He06
 reoxpoHonorH~ecKaA DlKana
 
XOJl.HMbIe BeI.l.{eCTBa HS BOJl.HOH cpensr CBOHM' nOBepXHOCTHbIM CJIOeM,
 
npH06peJIH:,60JIbllIyIO YCTOHtlHBOCTb H paSBHBaJIHCb nansnre.
 

B pesyJIbTaTe Jl.JIHTeJIbHOrO nYTH paSBHTHH YCTOHtlHBbIe Koauep

BaTbI npeapamanacs HS KOJIJIOHJl.Horo CTYJl.HH B nepaaxaae opra

HHSMbI. 3TO 6bIJIH CJIO)l{HbIe 6eJIKOBbIe aemecrsa, 06pasyIOlI.\HeCH
 
B )l{f!BOTHbIX H paCTeHHHX H cnocoocrayiounre yCKopeHHIO npoueccoa,
 
npOTeKaIOI.l.{HX B opraaasxe. OOCJIe Jl.JIHTeJIbHOH 3BOJIIOUHH nepsnsaux
 
opraHHSMOB, HBJIHBllIHXCH y)l{e )l{HBOH xarepaea, 06paSOBaJIHCb Jl.Be
 
BeTBH - )l{HBOTHbIe H paCTeHHH.
 

C nOHBJIeHHeM )l{HBbIX opraHHSMOB nanaxocs MeJl.JIeHHOe H "saxo


noxepaoe HSMeHeHHe COCTaBa araocrpepsr, PaSBHTHe )l{HBOTHbIX H pac


TeHHH llIJIO no nYTH HX COBepllIeHCTBOBaHHH.
 

§ 4. OTHOCHTeJlbHaH reoxpoaoaoras 
Ilepaonaxecxaa CMeHa !lJHsHKo-reorpa!lJHtleCKHX yCJIOBHH npaaena
 

K 60JIbllIOMy MHoro06pasHIO !lJOpM )l{HBOTHOro H paCTHTeJIbHOrO MHpa,
 
xoropsre nOJl.paSJl.eJIHIOTCH aa pHJl. 06llIHpHbIX rpynn. OpeJl.CTaBHTeJJH
 
Ka>KJl.OH rpynnsr xapaxrepaayiorcs CBOHMH yCJIOBHHMH )l{HSHeJl.eHTeJIb

HOCTH H CTpoeHHeM.
 

, B npHHHTOH ,8 naJIeOHTOJIOmH KJIaCcH!lJHKaUHH, OCHOBaHHOH aa 

p0Jl.CTBeHHbIX CBHSHX Me)l{Jl.Y opraHHSMaMH, sro npanaer eH eCTeCTBeH
HbIH xapaxrep, xpyrmsre rpynnsr opraHHSMOB HaSbIBaIOTCH THnaMH. 
Ka>KJl.bIH THn nOJl.paSJl.eJIHeTCH aa KJIaCCbI, KJIaCC - aa ponsr H POJl. 
Ha BHJl.bI. nOCJIeJl.HHH HBJIHeTCH OCHOBHOH 3JIeMeHTapHOH eJl.HHHueH, 
06beJl.HHHIOI.l.{eH oco6eH, Jl.JIH KOTOpbIX xapaxrepno nOJIHOe CXOJl.CTBO 
BO BHellIHeM H BHyTpeHHeM CTpoeHHH opraHHSMOB. 

)l(HBOTHbIH MHp _nOJl.paSJl.eJIHeTCH na CJIeJl.YIOlI.\He THnbI: 1) npo
creaurae: 2) ry6KH apxeouaarsr; 3) KHllIetiHOnOJIOCTHbIe; 4) Jl.ByKpbI
JIble; 5) nepenosxaroxpumae: 6) xeuryexpsraae: 7) )l{eCTKOKpbIJIble; 

8) ztpyrae uacexoasre; 9) Jl.pyme lIJIeHHCTOHorHe; 10) MOJIJIIOCKHj 
11) HrJIOKO)l{He; 12) OCTaJIbHbIe THnbI; 13) xopnossre: 14) MJIeKOnH
TaIOI.l.{He. -

PaCTHTeJIbHblH MHp pasneaea aa socexs THnOB: 1) CJIOeBUOBbIe;
 
2) MXH; 3) nCHJIo!lJHTbI; 4) nnayaoaae: 5) lIJIeHHCTOCTe6eJIbHbIe;
 
6) nanopOTHHKOBbIe; 7) ronoceaeaasre: 8) nOKpbITOCeMeHHbIe.
 

KaMeH aoyronb-
HblH C 

n03.n.HHR Cs 
Cpe,nHRR CD 
PaHHHR C1 

350±IO 

405±15
)l.eBoHcKHH D n03,nHRH n, 

Cpe.n.HRR DD 
PaHHHlI D1 

CHJlypHiicKHii 5 In03.n.HRR 52 440±15 

B .COOTBeTCTBHH co csoeoopaaaea 3THX !lJOpM npHHHTo paSJl.eJIHTb '
 
OCaJl.OtlHYIO TOJII.l.{y seMHoH KOpbI aa Jl.Be 30HOTeMbI, xoropsre noapas

Jl.eJIHIOTCH aa spareasr. B nOCJIeJl.HHX B CBOIO oxepens BbIJl.eJIHIOTCH
 
CHCTeMbI, B CHCTeMax - OTJl.eJIbI, B OTJl.eJIaX - HPYCbI. BpeMH, sa
 
KOTOpoe npOHCXOJl.HJIO HaKOnJIeHHe OCa)l.KOB Jl.aHHoH 30HOTeMbI, Ha

SbIBaeTCH '30HOM,3paTeMbI - 3POH, CHCTeMbI - nepHOJl.OM, OTJl.eJIa

3nOXOH H' apyca ~ BeKOM.
 

Bee yxasaanue ssnue nonpaanenenas paspesa seMHOH KOpbI H
 
cooTBeTCTByIOI.l.{He HM OTpe3KH BpeMeHH HMeJOT Me)l{Jl.YHap0Jl.HOe SHa

xeaae. OHH COCTaBJIHIOT Me>KJl.YHap0Jl.HYIO crpararpadnraecxyio H reo

XpOHOJIOrHtlecKyIO urxany (Ta6JI. 1).
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flollpa3,l\eJleHlle ,l\OKeM6pIl1l BCCCP 

30H 
(~WHO-

TeMa) 
3pa 

(ap areua} 

.ll:oKeM6pllii 

Ilpcreposo t 

Apxeii 

rrepHOI\ (cHcTeMa) 
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TOJIllJ,H nopon H BpeMeHH paccsra

fl03,~HHii 

Cpel\Hllii 

PaHHlli\ 

flO3,l\Hllii 

oPaHHllii 

BOJIee MeJIKHe no)!,paa)!,eJIeHHH 

TpHBalOTcH KaK e)!,HHHll,hl MecTHhlX CTpamrpaqm'IeCKHX H reoxpono

JIOrH'IeCKHX lUKaJI. 3paTeMhi H spsr, CHCTeMhl H nepaonu HMelOT O)!,H

aaxosue HaaBaHHH. B HaHMeHoBaHHHX oT)!,eJIOB H snox ecrs He6oJIh

moe paanasne, ECJIH nepaonu no)!,paa)!,eJIHlOTCH na BepXHHH, cpe)!,HHH 

H HH)KHHH OT)!,eJIhl, TO COOTBeTcTBylOlI.J,He HM 3nOXH 6Y)!,yT HMeTh nas
BaHHH: noannaa, cpenuaa H paHHHH. 

§ 5. MeTo~bI onpeaeaeaaa a6COJIIOTHOrO B03paCTa 3eMJIH 

.uo cpaBHHTeJIhHO uenaaaero BpeMeHH CBe)!,eHHH 0 reOJIOrH'IeCKOH 
HCTOpHH 3eMJIH KOH'IaJIHCh )!,oKeM6pHeM. BJIaro)!,apH OTKphlTHlO npo

ll,eCCOB pa)!,HoaKTHBHhIX npeapantenan y)!,aJIOCh peunrn, aanaxy on

pe)!,eJIeHHH a6COJIlOTHOrO BoapaCTa nopon )!,peBHeHIlIHx <popMall,HH. 

B HaCTOHlI.J,ee BpeMH y)Ke H3BeCTHO, 'ITO B03paCT KeM6pHH B 

600 MJIH. JIeT COCTaBJIHeT JIHlUh 15% aospacra 3eMJIH, OCTaJIhHhle 

85 % ee CKphIThI OT 'IeJIOBeKa HepaC'IJIeHeHHhIMH TOJIllJ,aMH )!,oKeM6pHH. 

CYlI.J,HOCTh MeTO)!,OB onpenenenaa a6COJIlOTHoro B03paCTa rropon 

COCTOHT B yCTaHOBJIeHHH conepxcanaa B HHX nponyxros nonypacnana 

pa)!,HoaKTHBHhIX 3JIeMeHTOB. 3HaH Ka'IeCTBO OCTaBlUerOCH B noponax 

pa)!,HoaKTHBHOrO 3JIeMeHTa, CKOpOCTh ero nOJIypacna)!,a, a TaK)Ke KO

JIH'IeCTBO rrOHBHBIlIHXCH yCTOH'IHBhIX 3JIeMeHToB, C noxomsro cneuaans
HhIX <PoPMyJI MO)KHO yCTaHoBHTh a6COJIlOTHhiH B03paCT noponu. 

B reoaormecxnx HCCJIe)!,OBaHHHX npHMeHHlOTCH r JIaBHhIM o6pa

30M 'IeThlpe MeTO)!,a: CBHHll,OBhIH, reJIHeBhIH, CTpoHll,HeBhIH. H aproao

BhIiL CBHHell, H reJIHH HBJIHlOTCH KOHe'IHhIMH nponyxraxn npeapauie

HHH pa)!,HoaKTHBHhIX H30TonOB ypaHa-238 H 235 H TOpHH-232;LCTpOH

ll,HH - H30Tona py6H)!,HH-87 H aproH - pa)!,HoaKTHBHoro H30Tona 

KaJIHH-40. Y nepe'IHCJIeHHhIX H30TonOB nepnon nonypacnana cpas

HHM C B03pacToM )!,oKeM6pHHcKHX nopozt. 

§ 6. Pa3BHTHe OpraHHQeCKOrO MHpa 

.u 0 K e a 6 p H H. OOHBJIeHHe nepsux MHorOKJIeTO'IHbIX opraans

MOB CBH3hIBalOT C KOHll,OM apxeHCKOH 30HhI. B pH<peHcKylO 3PY pac

TeHHH (BO)!,OpOCJIH H cnopu) H )KHBOTHhle (penxae OCTaTKH 'IepBeH, 

ryoox, -nJIe'IeHOrHX, 'IJIeHHCTOHorHX H )!,pyrrrx 6ecn03BOHO'IHbIX) 

IIMeJIH yace )!,OBOJIbHO BbICOKylO -opraaaaauaro. 
Il a JI e 0 3 0 H. OpraHH'IeCKHH MHp naJIe030H xapaxrepnayerca 

MHorHMH caoeoopaamom H apXaH'IHbIMH 'IepTaMH H COCTOHT B OCHOB

HOM H3 )!,peBHHX BbIMepllIHX B HaCTOHllJ,ee BpeMH rpyrm )KHBOTHbIX H 

paCTeHHH. 

MOpCKOH paCTHTeJIbHbIH MHp B Op)!,OBHKe H CHJIype lUHpOKO npen

CTaBJIeH CHHe3eJIeHhIMH BO)!,OpOCJIHMH. B Op)!,OBHKe nOHBHJIHCb nepsue 

aaaexasre paCTeHHH, 6JIH3KHe K nCHJIo<pHTOBbIM, Be)!,IlIHe nOJIyBO)!,HbIH 

06pa3 )KH3HH. B CHJIype OHH 06)KHBalOT npaopeacmre y'IaCTKH, a 

K xoauy )!,eBOHa BbIMHpalOT. B cepennne )!,eBOHa nOHBJIHlOTCH nepaue 

npe)!,CTaBHTeJIH XBOllJ,eBbIX, nJIayHoBbIX H nanopOTHHKOB. 3BOJIlOll,HH 

KaK <pJIOPhI, TaK H <payHbI B )!,eBOHe IlIJIa B HanpaBJIeHHH npacnocorine

HHH K Ha3eMHbIM yCJIOBHHM cyllJ,eCTBOBaHHH 0 003TOMY n03)!,He)!,eBOH

CKaH <pJIopa y)Ke IlIHpOKO npeacrasnena nanopOTHHKaMH H )!,peBOBH)I,

HbIMH paCTeHHHMH. 

B KaMeHHoyrOJIbHOe BpeMH cpenn MOPCKOH <pJIOPhI IlIHpOKO pa3BH

BalOTCH aeneasre Bb)!,opOCJIH, HaKOnJIeHHe KOTOpbIX 06yCJIOBHJIO 

06pa30BaHHe canponenesux yrJIeH H rOplO'IHX CJIaHll,eB. Ha3eMHaH 

<pJIopa npe)!,CTaBJIHeT C060H rrbIIlIHbIH paCTHTeJIbHbIH nOKpOB. C 3THM 

)Ke apeaeuex CBH3aHO nOHBJIeHHe H pacnpocrpaaeaue rOJIOCeMeHHhIX. 

Borarun paCTHTeJIbHbIH MHp KaMeHHoyrOJIbHOrO nepaona nOcJIy)KHJI 

MaTepHaJIOM )!,JIH 06pa30BaHHH M0llJ,HbIX 3aJIe)KeH KaMeHHorO yrJIH • 

Cnopoasre paCTeHHH K xonuy nepvcxoro nepaona npeaayutecrsea

HO BbIMHpalOT, IlIHpOKO pacnpOCTpaHHlOTCH nanopOTHHKH, 'IJIeHHCTO

creoem.aue H rOJIOCeMeHHble. Cpenn nOCJIe)!,HHX B panaen nepxa 

nOHBJIHlOTCH XBOHHble, nnxonosue H rnaxrosue. 

CYllJ,eCTBeHHble H3MeHeHHH na npOTH)KeHHH ncero naJIe030H 

nperepnesaer H OpraHH'IeCKHH MHp. B KeM6pHH <payHa 6bIJIa MOp

CKOH. 3TO )!,peBHHe rpyrmu acex THnOB 6ecn03BOHO'IHbIX, cpenn KO-' 

TOpbIX pa3BHTbI 'IJIeHHCTOHorHe H apxeouaaru. Cpeaa 'IJIeHHCTOHorHX 

lUHpOKO npencraaneasr TpHJI06HTbI. B Op)!,oBHKe snepaue nOHBJIHlOT

CH naseaaue 'IJIeHHCTOHorHe - cxopnaoasr H MHOroHO)KKH. C CH

nypoa CBH3aHO nOHBJIeHHe B MeJIKOBo)!,HbIX oaccenuax ocrpaxoa OT

HOCHMblX K xnaccy paxooripaaaux. 

3Ha'IHTeJIbHO H3MeHHlOTCH B naJIe030e KHllieliHOnOJIOCTHble. C ce

pe)!,HHhI KeM6pHH nOHBJIHlOTCH rpanTOJIHTbI, BbIMeplliHe K xonuy 
CHJIypa. B Op)!,oBHKe Ha'IHHalOT pa3BHBaTbcH KOpaJIJIOBble nOJIHnbI 
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Ta6yJUITbi H tIeTb'1lexJlytIeBble xopanaa. B caaype Ta6ymITbI 06paaylOT 
KOJlOHHaJlbHble <!J0PMbI. B )(eBOHCKOM nepaone llIHpOKO paaBHBaIOTCSI 
pyroasr. B Kap60He KOJlOHHaJlbHbIe <PoPMbI oripaaytor sersrpexayse
sue xopaansr. OOSIBJlSIIOTCSI H llIHpOKO paCnpOCTpaHSIIOTCSI BOCbMH
JlytIeBble xopanau. POJIb pnqooripasyiomax OpraHHaMOB B nepMCKHX 
MOpSIX npaooperaror MlllaHKH, rorna KaK tIeTbIpexJlytIeBble xopannsr 
H nOtITH BCe Ta6YJlSITbI nOCTeneHHO BblMHpaIOT. 

rOJlOBOHOrHe MOJlJlIOCKH B nasaae naaeosos npeacrasaeau npea
HHMH <!JOpMaMH H npSIMblMH paKOBHHaMH. B neaoae sezymee MeCTO 
aaHHMalOT rOHHaTHTbI. B nepMCKOM nepaone aapsny C HHMH Ba)J{HOe 
saasenae npaoeperaior npeacrasareaa 60Jlee BbICOKOOpraHHaOBaHHOH 
rpynnsr aMMOHOH.n,eH-UepaTHTbI H aMMOHHTbI. 

C KOHua canypa cymecrsenao soapacraer POJIb B MOpCKOH <!JaYHe 
6plOXOHOrHX (racrponon). C KaMeHHoyroJlbHbIM apeaeaea CBSIaaHO 
nOSIBJleHHe JlerOtIHbIX saseaaax <!JOpM. 
~ B naneosoe IIIHpOKO paaBHBalOTCSI TaK)J{e nneseaorae (OpaXHOnO

.n,bI), 60JlblllHHCTBO KOTOpblX K KOHUy spa BbIMHpaeT. B 3TO )J{e BpeMSI 
aHatIHTeJlbHO pacnpocrpaaeasr HrJlOKO)J<He, K KOTOpblM OTHOCSITCSI 
MOpCKHe JlHJlHH H MOpCKHe e)J{H. B MOpCKOH cpene paaBHBaeTCSI OTpSI.n, 
KOpHeHO)J{eK - <!JOpaMHHH<!JepbI. B nepau ocooeauo 60JlblllOe saa

. tIeHHe ripaodperaior KpynHble <!JOpaMHHH<!JepbI - IIIBarepHHbI, HCtIea
nysurae K KOHUy 3TOro nepaona. 

Ilepsue HaCeKOMbIe nOSIBJlSIIOTCSI B nesone. ::lTO Ba)J{HblH MOMeHT 
B 3BOJIlOUHH opraaaxecxoro MHpa. B xaaeanoyroasaoe BpeMSI aace
KOMble (crpexoau, capaaxa, naYKH H )(p.) nonyuaior y)J{e IIIHpOKOe 
pacnpocrpaaeaae. 

OOSIBJleHHe PblOOOOpaaHbIX OeCtIeJlIOCTHblX, OTHOCHMbIX K HHa
llleMy xnaccy OeCnOaBOHOtIHblX, OTHOCHTCSI K KeM6pHIO. B canype 
nOSIBJlSIIOTCSI xpsnneasre pbI6bI. B .n,eBOHe paaBHBalOTCSI nanuapasre, 
axyaoaae, naoaxonsnuaurae H xacrenepue pbl6bI, nOSIBJlSIIOTCSI 
aM<!JH6HH (sexaoaonasre), npe.n,CTaBJleHHble npHMHTHBHblMH <!JOpMaMH. 
I1MeHHo B YCJlOBHSIX nOCTeneHHO nepecuxaxxuax naryn II osep MOrJlH 
BoaHHKHyTb <!J0PMbl pbl6, npHCnOCOOJleHHbIe K )J{H3HH B BO.n,HOH cpene 
H na cyure (C )J{aOepHblM H JlerOtIHblM .n,blXaHHeM). HeO.n,HOKpaTHOe 
nepeCbIXaHHe BO.n,HblX 6acceHHoB npHBo.n,HT K nOSIBJleHHIO B .n,eBOHe 
nepssrx HaaeMHbIX nOaBOHOtIHblX )J{HBOTHblX - aeMHOBO.n,HblX (rpyn
na naHUHpHOrOJlOBbIX). 'uJlHTeJlbHaSI 3BOJIlOUHSI oecnosnoaovaux 
nponoascaercs aa npOTSI)J{eHHH scero xaxeanoyronsaoro nepao
.n,a. B KOHue 3TOrO BpeMeHH nOSIBJlSIIOTCSI nepsue npecastxaiomaeca. 

Haseansre nOaBOHOtIHble, BOaHHKalOrn.He B .n,eBOHCKOe, KaMeHHO
yroassoe H nepxcxoe BpeMSI, nator MHOrO <!JOpM, npnuaaneacamax 
K KJlaCCaM aM<!JHOHH H npecasxaioumxca .(penrHJlHH). B nepxa HaH
sucurero pacuaera llOCTHralOT aM<!JHOHH - crerouepana. Cpena 
penrHJlHH HaH60Jlblllee pacnpocrpaaeaae noaynaror )J{HBOTHble rpyn
nbI asepenonooasrx. 

Mea 0 a 0 A. Cpena aaaexaoro paCTHTeJlbHOrO MHpa B rpaace, 
tope H paanea MeJlY HaH60Jlee IIIHpOKO npencraaneau rOJlOCeMeHHbIe 
(xsoaasre, caroauxossre H raaxrosue), a .cpena cnopoBblx - na
B6 

nopOTHHKH. B KOHue paanero xeaa 06.nHK <!JJlOPbl MeHHeTCSI. nOSIBJlSI
IOTCSI nepssre <!JOPMbI nOKpblToceMeHHbIX, .n,OCTHrlllHX K rroaaaexy 
MeJlY rocnoncrsyioutero nOJlO)J{eHHSI. Cpena HHX npe06J1a.n,aIOT .n,BY
.n,OJlbHble co MHOfHMH COBpeMeHHblMH <PoPMaMH (.n,y6, TOnOJlb, HBa, 
6epeaa, aJlaKH). Hs O.n,HO.n,OJlbHblX HaBeCTHbI naJlbMbI. B Me30aOH
CKylO 3Py nOSIBJlSIIOTCSI UBeTKOBble paCTeHHSI. O.n,HOBpeMeHHO paaaasa
IOTCSI X060THble cocyrn.He aacesoaae (6a60tIKH, )J{yKH, ntIeJlbI). 

Cpenn 6ecnoaBOHOtIHbIX )J{HBOTHbIX rOCnO)(CTBYIOrn.ee MecTO aaan
MalOT BbICOKoopraHHaOBaHHbIe <!JOPMbI aMMOHOH.n,eH (uepaTHTbI H 
aMMOHHTbl), BbIMeplllHe K KOHUy MeaoaOHCKOH spa. Ha ztpyrax ro
JlOBOHOfHX MOJlJlIOCKOB Ba)J{HbI 6eJleMHHTbI, BblMeplllHe B naneoreae. 
Ba)J{HYIO POJIb B oripaaoaaaaa HaBeCTHSIKOB MeJlOBOrO soapacra nrpaior 
ry6KH, aa CKeJleTOB KOTOpblX oopaayiorca uenue CJlOH. Ha pbI6 B Me
sosoe npe06J1a.n.aIOT axyasr H CKaTbI, nOSIBJlSIIOTCSI TaKMe KOCTHCTbI~ 

pbI6bl (C~Jlb.n,b). 
Cpena noaBOHOtIHbIX )J{HBOTHblX B sreaoaoe aHatIHTeJlbHOrO pasan-

THSI .n,OCTHraIOT penTHJlHH. OHH nonpaaaeamorcs aa THnHtIHblX )(lISI 
xeaosos HaaeMHbIX autepos (naaoaaapu], BO.n,HbIX mnepos (nepsue 
HXTHoaaBpbI H naesnosaspu) H nepsux JleTalOrn.HX sinepos (rrrepo
saapa). Pasxepsr HX rHraHTCKHe (no 5 M). Ha npoTSI)J{eHHH Me30aOSI 
amepsr nOCTOSIHHO 3BOJIIOUHOHHPYIOT. K KOHUy MeJlOBOrO nepaona 
60JlblllHHCTBO as HHX BbIMHpaIOT. 

B rpnace nOSIBJlSIIOTCSI tIepenaXH, KpOKO.n,HJlbI H xpoxonanooopaa
asre. OO.n,06HbIX sinepax paaMepOB)(OCTHraIOT aM<!JH6HH. K KOHUY rpaa
cosoro nepaona cTeroue<!JaJlbI acxeaaior. B rope aM<!JH6HH npaodpe
TalOT cOBpeMeHHblH 06J1HK. 

B aaxaae MeaoaoSI OTMetIaeTCSI nOSIBJleHHe nepsux MJleKOnHTalO
max, HanOMHHalOrn.HX no <!JopMe cospeseasax cyMtIaTbIX KpbIC. 
Ilepssre nTHUbI CBSIaaHbI C IOpCKHM nepaonoa. B MeJlOBOe BpeMSI OHH 
.n,OCTHrJlH BblCOKOH CTeneHH paaBHTHSI .. 

K a H H 0 a 0 H. KaHHoaoHcKaSI spa, BKJllOtIalOrn.aSI H COBpe
MeHHylO anoxy paaBHTHSI, xapasrepuayercs .n,aJlbHeHIIIHM HaMeHeHHeM
H YCJlo)J{HeHHeM OpraHHtIeCKOrO ~mpa. 

Ha pacnpe.n,eJleHHe H 3BOJIlOUHIO paCTHTeJlbHOrO MHpa, cpena KO
roporo rocnoncrsvior nOKpbIToceMeHHbIe, cyrn.ecTBeHHoe BJlHSIHHe OKa
asraaror KJlHMaTHtIeCKHe YCJlOBHSI. B KOHue IIoa.n,HetIeTBepTHtIHOH 3nOXH 
nOtITH nOBCIO.n,y YCTaHaBJlHBalOTCSI <!JHToreorpa<!JHtIecKl!e OOJlaCTH, 6J1Ha
KHe K cOBpeMeHHblM. Onaoepeaeaao C HHMH onpe.n,eJlHIOTCSI H soo-
reorpa<!JHtIeCKHe 06J1acTH . 

KaHHoaoHcKHH OOJlHK )J{HBOTHoro MHpa- onpeaensror MJleKOnHTa-
IOIUHe. OHH ObICTpO paaBHBalOTcSI H IIIHpOKO pacnpocTpaHSIIOTcSI aa 
cyure. Hexoropue <!JOpMbI, nonoono KHTaM, .n,eJlb<!JHHaM H 'l'IOJleHSIM, 
BoaBpaIUalOTCSI K BO.n,HOMy oopaay )J{HaHH, a neryxae MbllIIH
K Boa.n,ylllHoMy. Ilepsue OTpSI.n,bI XHIUHbIX, xonurasrx H ztpyrax no
SIBJlSIIOTCSI B soueae. 003.n,Hee B OTpSI.n,e KonblTHbIX BbI.n,eJlSIIOTCSI 
napHoKonblTHbIe. Baaoreauras ocoeeaaocrs tIerBepTHtIHOrO nepaoza 
nOSIBJleHHe H paasarae senosexa Hero xyasrypsr: 
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§ 7. TeKTOHHQeCKHe ~BH~eHHH B ~oKeM6pHH, 
naneo30e, Me3030e H KaHHo30e 

JJ.OKeM6puu 

CY,lJ.SI no CMSlTbIM B xpyrsre H cnoxcaue CKna,lJ.KH, npopaanasrx 
MHOrOqHCneHHbIMH HHTPY3HSlMH H cHnbHoMeTaMopqJH30BaHHbIM ,lJ.0

KeM6pHHcKHM noponaa, MO)KHO npennonoaorrs, qTO B HaqanbHOH 

CTa,lJ.HH ¢OpMHpoBaHHSI 3eMHoH KOpbI 3eMHoH map SlBnSlncSI raraarcxon 
reocHHKnHHanbHoH 06nacTbIO. MOrn.HOCTb ,lJ.OKeM6pHHcKHX 06pa30

BaHHH orpoanas. TaK, na BanTHHcKoM unrre OHa COCTaBnSleT 80
100 KM. 

K: KOHUY ,lJ.OKeM6pHSI B nexoropux panonax 3eMHoro mapa npe
xpamaiorca 06pa30BaHHe CKna,lJ.qaTOcTH H npoueccsr MarMaTH3Ma, qTO 

ooycnoanaaaer B03HHKHOBeHHe pana naartpopsreunsrx 06JIaCTeH. B TO 

)Ke BpeMSI B ,lJ.pyrHx paaonax no-npexoreay npO,lJ.OJI)KaeT cyurecrnoaars 
reOCHHKJIHHaJIbHbIH pe)KHM pa3BHTHSI 3eMHOH KOPbI. 

TaKHM 06pa30M, K KOHUY ,lJ.OKeM6pHSI 3eMHaSl xopa paCqJIeHSleTCSI 

aa nJIaT¢OpMbI H reOCHHKJIHHaJIbHble 06JIaCTH. B03HHKaIOT nJIaT

¢OPMbI: PYCCKaSl, HH,lJ.HHCKaSl, CeBepo-AMepHKaHCKaSl, Bpa3HJIbCKaSl 

H 3pHO, a raiosepm; Cpe,lJ.HHHbIX MaCCHBOB. feOCHHKJIHHaJIbHbIH pe
)KHM pa3BHTHSI coxpanaerca B fpaMnHaHCKOH, fpeHJIaH,lJ.CKoH, An

naJIaqCKOH, K:0p,lJ.HJIbepCKOH, YpaJIO-TSlHbwaHbcKOH, MOHrOJIO

OXOTCKoH, BepxoSlHo-K:OJIbIMCKOH,. BOCTOqHO-A3HaTCKoH H Cpena
3eMHOMopCKOH reOCHHKJIHHaJIbHbIX 06JIaCTSlX. 

IlaAe030U 

feOJIOrHqeCKaSl HCTOpHSI 3eMJIH B naJIe030e pa3,lJ.eJISleTCSI Ha ,lJ.Ba 

srana: nepBbIH OTHOCHTCSI K pamresry naJIe030IO (KeM6pHH, Op,lJ.OBHK 

H CHJIyp), BTOPOH - K n03,lJ.HeMy (,lJ.eBOH, KaMeHHoyrOJIbHbIH nepnon 
H nepsn.). 

P a H H H H n a JI e 0 3 0 H. Illlam¢opMeHHble otinacmu - B pan

HeM naJIe030e npOHCXO,lJ.HT oouree nporaoanae nJIaT¢OpMeHHbIx 06

JIaCTeH, conposoaoraiomeecs rpancrpeccaeq MOpSl. BpeMeHaMH OHO 

CMeHSleTCSI KpaTKoBpeMeHHbIMH BOCXO,lJ.Slrn.HMH ,lJ.BH)KeHHSlMH H per

peccaen MOpSl. Ilepaas rpaacrpeccaa pa3BHBaeTcSI B OCHOBHOM B pan

HeM H cpenuex KeM6pHH, aropas - B Op,lJ.OBHKe H rpersa - B CHJIype, 

xoropas CMeHSleTCSI 3aTeM n03,lJ.HeCHJIypHHCKoH perpeccaea. C TeK

TOHHqeCKHMH ,lJ.BH)KeHHSlMH B pannea naJIe030e CBSl3aHO pacuneueaae 
0nJIaT¢OpM Ha CHHeKnH3bI H aHTeKJIH3bI. 

reOCUHKIlUHaAbHbte~~o6Ilacmu.K:eM6pHH H CHJIyp xapaKTepH3yIOTCSI 
MaKCHMaJIbHbIMH TpaHcrpeCCHSlMH,~'npHBe,lJ.wHMij K 06pa30BaHHIO 

MHOrOKHJIOMeTpOBbIX TOJIrn. OCa,lJ.OqHbIX nopon, qepe,lJ.YIOrn.HXCSI C 3¢
¢Y3HBHbIMH 06pa30BaHHSlMH. 

~1& B MOpSlX reOCHHKJIHHaJIbHbIX 06JIaCTeH B K€M6pHH H Op,lJ.OBHKe . 

npOHCXO,lJ.HT HaKOnJIeHHe B OCHOBHOM TeppHreHHO-06JIOMOqHbIX (KOHr

JIOMepaTbI, nec'taanxn, rJIHHHCTbIe CJIaHUbI H np.) H 3<P<PY3HBHbIX ocan
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KOB, CBH,lJ.eTeJIbCTBYIOrn.HX 0 nO,lJ.BO,il,HOH ByJIKaHIHeCKoH ,lJ.eSlTeJIb

HOCTH. 
3aKJIIOqHTeJIbHble sranu pa3BHTHSI reOCHHKJIHHaJIbHbIX 06JIaCTeH 

CBSl3aHbI co CKJIa,lJ.K006pa30BaTeJIbHbIMH npoueccasra. Ha KOHeu 

KeM6pHSI npHXo,lJ.HTCSI nepaas (canaapcxas) ¢a3a KaJIe,lJ.OHCKOH cxnan
qaTOCTH. HaH60JIee qeTKO OHa npOSlBHJIaCb B paaoae CaJIaHpCKOro 

xpeora. Bropas - TaKOHCKaSl - ¢a3a CKJIa,lJ.qaTOCTH COBna,lJ.aeT 

C KOHUOM 0p,lJ.OBHKa. OHa HMena MeCTO BO Bcex reOCHHKJIHHaJIbHbIX 

06JIaCTSlX, 3a HCKJIIOqeHHeM THxOOKeaHcKoro Konbua. 06pa30BaHHe 

CKJIa,lJ.qaTbIX coopyxcenaf B CHJIype 3HaqHTeJIbHO coxpauraer pasxepu 
reOCHHKJIHHaJIbHbIX MopeH. Y nO,lJ.HO)KHH ropnux xpe6TOB HaKanJIH

BaIOTCSI rpy6006JIOMOqHble noponu - neCqaHHKH, 6peKqHH, KOHrJIO

xeparsr, cnaratomne MonaCCOBble ¢opMaUHH, xapaxrepaue ,lJ.JISI rJIaB

HbIX snox CKJIa,lJ.qaTOCTH. Tpersa-s-apnencxaa - ¢a3a KaJIe,lJ.OHcKOH 

CKJIa,lJ.qaTOCTH npayposeaa K cepenaae CHJIypa, a xeraepras - 3pHH

CKaSl - K KOHUy sroro nepaona. CKJIa,lJ.K006pa30BaHHe COnpOBO)K,lJ.a

eTCSI npenayutecrnermo Ha3eMHblM MarMaTH3MOM. 

B pe3YJIbTaTe KaJIe,lJ.OHCKOH CKJIa,lJ.qaTOCTH oomee B03,lJ.bIMaHHe 

reOCHHKJIHHaJIbHbIX 06JIaCTeH saaepmaerca ropootip aaosanaea. fop

HO-CKJIa,lJ.qaTble 06JIaCTH, nOJIyqHBWHe Ha3BaHHe KaJIe,lJ.OHH,lJ., npaasi
KaIOT K ,lJ.peBHHM nnaT¢opMaM H cnoc06cTByIOT HX paspacranaro aa 
cxer HOBbIX3nHKaJIe,lJ.OHCKHX nnarrpopx. Hy)KHO OTMeTHTb CJIe,lJ.YIOrn.He 

pailousr KaJIe,lJ.OHcKOH CKJIa)l.qaTOCTH: 1) I'paarmancxon (cesepnaa 
nOJIOBHHa CKaH,lJ.HHaBHH, nenrpansnaa I1 cesepaaa sacra AHrJIHH 

H HpJIaH,lJ.HH); 2) fpeHJIaH,lJ.CKHH (Ceaepo-Avepaxaacxae ocrposa, 
ceaepaas H BOCTOqHaSl OKOHeqHOCTH O-Ba fpeHJIaH,lJ.HSI H O-B HbIO

¢aYH,lJ.JIeH,lJ.); 3) CaJIaHpO-CaSlHcKHH (BOCTOqHble H 3ana,lJ.Hble CaSlHbI, 

K:Y36acc, MHHycHHcKaSl snaaaaa H CaJIaHp); 4) <PJIHH,lJ.epC (IOro

BOCTOqHaSl ABCTpaJIHSI). 

B 3TO BpeMSI B03HHKaIOT cpennaaue MaCCHBbI na aanane U,eHTpaJIb

noro Kaaaxcraaa, BoreMHH H ,lJ.p. 

IT 0 3 ,lJ. H H H n a JI e 0 3 0 H. B tinamdiopsennux 061lClCI1lJlX 
B nepsoa nOJIOBHHe ,lJ.eBOHa paspyuraiorcs KaJIe,lJ.OHCKHe ropnsre coo

PY)KeHHSI. ITP0,lJ.YKTbI pa3PyweHHSI CHOCSlTCSI B nOHH)KeHHble yqaCTKH, 

rue HaKanJIHBaIOTCSI Morn.Hble (3-5 KM) rpy6006JIOMOqHble KOHTH

aearansmre OTnO)KeHHSI. Ilorpysceaue nJIaT¢OpM If rpancrpeccaa 

cpenaenesoncxoro MOpSl 06yCJIOBJIHBaIOT f:\aKOnJIeHHe Kap60HaTHoH 

cepan ocanxos. B KOHue n03,lJ.HerO ,lJ.eBOHa HaqHHaeTCSI perpeccas 

MOpSl. B KaMeHHoyrOJIbHOe BpeMSI Kane,lJ.OHH,lJ.b1 BHOBb OKa3b1BaIOTCSI 

na nOBepXHOCTH. CqHTaIOT, qTO B 3TO BpeMSI 3nHKaJIe,lJ.OHCKHe nJIaT

¢OPMbI OKOHqaTeJIbHO npHqJIeHHJIHCb K ,lJ.peBHHM ,lJ.oKeM6pHHcKHM nJIaT

¢opMaM. 

B eeocuntcnunassnux 061lClCmRX B aaxane ,lJ.eBOHa ¢OpMHpyIOTCSI 

xpacaonsernsre KOHTHHeHTaJIbHble TOJIIUIL B cpennea H n03,lJ.HeM 

,lJ.eBOHe KOHTHHeHTanbHbIH pe)KHM CMeHSleTCSI ,lJ.JIHTeJIbHbIM H HHTeH

CHBHbIM norpyzsenaeu, O,lJ.HaKO B KOHue ,lJ.eBOHa npOSlBJISleTCSI nepaas 

MeCTHaSl (6peToHcKaSl) ¢a3a repUHHcKOH CKJIa,lJ.qaTOCTH, nOCJIe qero 

BHOBb nacrynaer 06wHpHaSl TpaHcrpeCCHSI MOpSl. 
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BTOpaSl nOJIOBHHa KaMeHHoyrOJIbHOrO nepaona H nepxs xapaxrepa 
3YIOTCSI HHTeHC HBHblMH H HaHOOJIee CHJIbHblMH CKJIa~KOo6pa30BaTeJlb
HblMH ~BH)I{eHHSlMH cyzercxoa, aCTypHikKOH, ypanscxoa H mpansu
CKOH q>a3 repUHHCKOrO oporeaesa. O~HOBpeMeHHO C 06pa30BaHHeM 
C~JIa,l{qaTblX coopyaceaail q>OpMHpyIOTCSI nepezoasre nporaesr, xyna 
BnOCJIe~CTBHH CHOCHJIHCb npO~YKTbI pa3pyIIIeHHSI rOpHbIX coopyxce
HHH. TaK, K KOHUY xaxennoyronsaoro nepaoaa Ypan - BnOJIHe 
Ce:popMHpOBaBIIIaSlCSI ropaas crpaua. C aanana K aexy npaxuxaer 
Jlpenypam.cxaa nporao. . 

I'opooopaaoaareasaue npoueccsr npHBO~SlT K pe3KOMy 06MeJle
HHIO MOpSl paaaea nepaa. B xyarypcxoe BpeMSI OHO npespamaercs 
B CepHIO H30JIHpOBaHHblX narya, rne B YCJlOBHSlX »capxoro H cyxoro 
KJlHMaTa HaKanJIHBalOTCSI COJIeHOCHbIe TOJlIIl.H. B n03~HeH nepxa 
e:popMHpylOTCSI KOHTHHeHTaJIbHbIe KpaCHOUBeTHble OTJlO)l{eHHSI - npo
~YKTbI pa3pyIIIeHHSI ropaux coopy)l{eHHH.f 

fepUHHCKaSl CKJIa~qaTOCTb 3HaqHTeJlbHO paCIIIHpSleT nnanpopx bI 
3a cser reOCHHKJlHHaJIbHblX 06JIaCTeH. B CeBepHOM nOJlyIIIapHH oopa
3yeTCSI 06IIIHpHaSl nnarrpopxenaas 06JIaCTb - Aarapana, B COCTaB 
KOTOpOH BXO~SlT CeBepo-AMepHKaHCKaSl, Pyccxas, CH6HpCKaSl npes
HHe nnanpopau, a TaK)I{e pacnonoaceaaue Me)l{~y HHMH H npHMblKa
IOIIl.He K HHM KaJIe~OHCKHe H repUHHCKHe CKJla,l{qaTble coopyaceans. 
B IO)I{HOM nOJIyIIIapHH fOH~BaHa OXBaTbiBaeT IO)I{HylO AMepHKY, 
Arppaxy H ABCTpaJiHIO. 

M e 3 0 3 0 H. B ruanupopuenuux 06AacfTlJlX KOHTHHeHTaJlbHblH 
P~HM, yCTaHoBHBIIIHHCSI B nepxcxoe BpeMSI, coxpaasercs aecs 
rpaac H BnJIOTb ~O uaxana cpenaea topu. Tpaucrpeccaa MOpSl B Ce
BepHOM nOJIyIII8pHH OTMeqalOTCSI JlHIIIb B Ilpaxacnaacxos anaaane, 
B 3ana,l{HOH Espone H aa Illnauoepreae, B IO)I{HOM nOJlyIIIapHH TpaHC
rpeCCHIO B TpHaCOBoe BpeMSI B paaoae M03aM6HKCKoro nponasa 
CBSl3bIBalOT C HalJ:aJIbHOH CTa~HeH 3aJIO)l{eHHSI J1H~HHcKoro oxeaaa H aa
qaJIOM paCqJIeHeHHSI fOH~BaHbI. . 

B cpe~HeH tope Me~JIeHHOe norpysceaae yqaCTKOB PyCCKOH nJIaT
q>OpMbI COnpOBO)l{~aeTCSI rpaacrpeccaea B pailonax Ilpaxacnaa, 
.lI.oH6acca, YKpaHHbI H OOJlbIIIe3eMeJIbCKOH TYH~Pbl. i<l>opMHpoBaB
IIIHecSI B 3TO BpeMSI necsano-raauacrsre TOJlIIl.H conepzcar nJiaCTHHbI 
H JlHH3b1 xaaeaaoro yrJISI. B n03~HelOpCKYIO snoxy pa3BHBaeTCSI OqeHb 
MOIIl.HaSl TpaHcrpeCCHSI, oxaaruaaiomas nOqTH BCIO PyCCKylO nnar
e:poPMY. B KOHue n03~HeH topa 3Ta TpaHcrpeCCHSI CMeHSleTCSI perpec
cHeH. 

. Bo BTOPOH nOJIOBHHe IOpbl HaqHHaeTCSI 06IIIHpHaSl rpaacrpeccas 
B npenenax nnartpopxeaasrx 06JIaCTeH B IO)I{HOM nOJlyIIIapHH. 3~ecb 
e:popMHpyeTcSI PSl~ xpyrmsrx nporaeoa, 06yCJlOBHBIIIHX pacnaa I'oan
BaHbI, paaaeaeaae ABCTPaJIHH H Aq>pHKH orpOMHOH Bna~HHoft J1H~HH

CKOro oxeana, 
.lI.JISI repparopaa HblHeIIIHeH 3ana~Ho-CH6HPCKOH HH3Mel:tHOCTH 

nepaas nOJIOBHHa Me3030Sl BnJIOTb no n03~HeH topu xapaxrepasyerca 
nocTeneHHoH cMeHoH reOCHHKJIHHaJIbHOrO pe)l{HMa nJIaTq>opMeHHbIM. 

. B n03~HeH tope 3Ta 06JIaCTb y)l{e KaK nJIaTq>opMa acnsrrsmaer norpy

)l{eHMe, a pa3BHBIlIaSlCSI rpaacrpeccaa cnocoocrsyer HaKOnJleHHIO 
neCqaHO-rJlHHHCTblX OTJlO)l{eHHH. Ilnartpopxa, no~06Hble 3~lTIa~HO· 
CHt'lHpCKOH, 06pa30BaBIlIHecSl nocne repUHHCKOH CKJIa~qaTOCTH, Ha3bI
BalOTCSI 3nHrepUHHcKHMH. B HHX nJlaTq>opMeHHbIH qeXOJl CJIaralOT 
oca~KH, HaqHHaSl C TpHaCOBbIx. 

B MeJlOBOe BpeMSI pa3BHBaeTcSI rpaacrpeccas aa orpovasrx npo
crpaacrsax fOH,nBaHbI - B IO)I{HOH H CeBepHOH AMepHKe, ua n-ose 
J1H~ocTaH H B ABCTpaJlHH. B 3TO )l{e BpeMSI q>OpMHpyIOTCSI Bna~HHbl 
J1H~j{ftcKoro H IO)I{HOH qaeTH ATJIaHTHqeCKOrO OKeaHOB. J1MeHHo C 
3THMH nponeccaxa CBSl3aHO OT~eJleHHe IO)I{HOH AMepHKH OT Aq>pHKH. 

Feocunxsunansnsu: 06Aacmu. B TpHacOBOM nepaone npononacaerca 
pa3BHTHe KOMHJIbepCKOH, BepXOSlHO-KpJlbIMCKOH, Cpe~H3eMHO
MOpCKOH reOCHHKJlHHaJlbHbIX 06JIaCTeH H He60JlbIIIOH qaCTH MOHroJlo
OXOTCKOH 06JIaCTH . .lI.JISI HHX xapaxrepno CHJlbHOe nporatiauae. Ko
aeu rpaacoaoro nepaona 3HaMeHyeTCSI CKJla~K006pa30BaTeJlbHbIMH 
npoueccaxa, HaH60Jlee 3aMeTHO npOSlBHBIlIHMHCSI B paaoaax THXO
oxeaacxoro xonsua. 3Ta cKJla,nqaTOCTb Ha3bIBaeTCSI ~peBHeKeM6pj{H
CKOH. B IOPCKHH nepaon npaKTHqeCKH see reOCHHKJlHHaJlbHble 06
JIaCTH noxpsrra MOPSlMH ocrposaoro rarra. AKTHBHoe CKJla~K006pa
30BaHHe npoacxonar B KOHue panaeii, cpenaef H n03~HeH IOpbl (HO
BOKHMMepHHcKaSl q>a3a cKJla,nqaTOcTH). 

Ha MeJIOBOH nepaon npaxonsrca nse rpaacrpeccaa (B paaae
H n03~HeMeJloBYlO snoxa). HaH60Jlee 8KTHBHbI B paanex MeJIy sep
XOSlHCKaSl H ascrpancxaa, a B n03~HeM MeJlY JlapaMHHcKaSl q>a3b1 
CKJla~K006pa30BaHHSI, KOTopbIe BMeCTe C KHMMepHHcKHMH 06pa3ylOT 
Me3030HcKYlO 3Py CKJla,nqaTOCTH. 

B pesynsrare CKJla~KOo6pa30BaTeJIbHblX npoueccos B03HHKalOT 
MHorHe cxaanuarue coopY)l{eHHSI aa ceaepo-socroxe CCCP (xpeoru 
4epcKoro, Bepxoaacxali, 4yKOTCKHH, CTaHoBoH), B BOCTOqHOM 
KHTae, aa MaHrblllIJiaKe, B 30He CKaJlHCTblX rop H ~p. Hapany C 06
pa30BaHHeM ropusrx xpetiroa B03HHKalOT Bna,l{HHbl H nepezosue npo
rH6bl. 

K a H H 0 3 0 H. flAam¢opM.eHHble otinacmu. B uaxane naneorena 
pa3BHBaeTcSI rpaacrpeccas aa TeppHTopHH iora PyCCKOH H Cesepo
AMepHKaHcKoH nJiaTq>opM, repUHHH~ 3ana~HoH EBponbl H 3ana,nHo
CH6HpCKOH HH3MeHHOCTH, KbI3bIJiKyMOB, cesepa Aq>pHKaHcKoH nnar
q>OpMbI. B KOHue OJIHrOueHa H aeoreae nJlaTq>opMbI acrnrrstaator Mek 
JleHHbIe B03~MaHHSI. OHH npaaonar K npespameamo 60JlbIIIeH 
qaCTH MopeH B JlaryHbI H osepa. . 

B caMOM KOHue aeoreaa npoacxonar OMOJlO)l{eHHe pensepa xane
,nOHCKHX, repUHHcKHX H Me3030HcKHX CKJIa~qaTbiX 30H, npasezauee 
K 06pa30BaHHIO rJlbl60BbiX rop H Me)l{rOpHblX Bna~HH. 

CoBpeMeHHblMH rJlbl60BblMH ropaMH B npenenax KaJle~OHH~ SlBJlSI
IOTCSI ropu CKaH~HHaBHH, J1pJlaH,nHH, 1lI0TJlaH,nHH, AHrJlHH, CaRH
CKHe H OaHKaJlbCKHe, <l>JlHH~epC, a Bna~HHaMH - BnMHHbI 03. 
oaHKaJl, Cesepaoro H Fpeaaaaacxoro MopeH H .np. «YHaCJle~OBaHHble» 
repUHHH~ - Armanaua, ropu IO)I{HOH J1pJlaH~HH H AHrJlHH, ope-
TaHH, Llearpaasaoro <l>paHuy3CKoro nnaro, Illsapuaansn, Cy~eTbI, 
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THHb-IIIaHb, KY3Hb-.nYHb H ztp., a snanansr - ApaJIbCKOrO MOpH, 

oaep BaJIXaIII, J1CCbIK-KyJIb, AJIa-KYJIb H ztp. DpHMepOM «OMOJIO

)/{eHHbIX» Me3030H,ll, CJIy)/{aT ropsr AJIHCKH, CKaJIHCTble, Cseppa
Henaaa, BOJIbiliOH BaJIXaH, BepXOHHCKHe, tIyKoTcKHe, CHXOT3
AJIHHb H ,ll,p. 

FeOCUHICAUHaAbHble otinacmu, B nanaae KaHH030H Cpe,ll,H3eMHO

MopCKaH H THXOOKeaHCKaH 06JIaCTH HHTeHCHBHO norpyacaiorca. 

Ha rpannue soueaa H OJIHrOueHa B Cpe,ll,H3eMHOMopCKOH reOCHHKJIH

HaJIbHOH 06JIaCTH norpyzcenae CMeHHeTCH CKJIa,ll,K006pa30BaTPJIbHbIMH 

,ll,BH)/{eHHHMH nHpeHeHCKOH, a B KOHue onnrouena - caBCKOH ¢a3 
aJIbnHHCKOH 3nOXH CKJIa,ll,tIaTOCTH. 

B aeorene HaH60JIbilieH CHJIbI CKJIa,ll,K006pa30BaTeJIbHble ,ll,BH)/{eHHH 

,ll,OCTHraIOT B KOHue MHoueHa (lliTHpHHCKaH ¢a3a) H B KOHue nJIHOueHa 

(BaJIaXCKaH ¢a3a). AJIbnHHCKoe CKJIa,ll,K006pa30BaHHe COnpH)/{eHO 

C aK1HBHOH ByJIKaHHtIeCKOH ,ll,eHTeJIbHOCTblO: 06pa30BaHHeM JIaBOBWX 
nOKpOBOB H TOJIll.( ByJIKaHHtIeCKHX TY¢OB. 

BbI,ll,eJIHIOT ,ll,Be 30HbI aJIbnHHCKOH CKJIa,ll,tIaTOCTH. Ilepnaa npOTHrH

BaeTCH B IIIHpOTHOM HanpaBJIeHHH H BKJIlOtIaeT Cpenaaexnoe H tIepHoe 

MOpH, 1O)/{.HYIO nOJIOBHHy Kacrma, xpeorsr CeBepHOH A¢PHKH, AJIbnbI, 

AneHHHHbI, llHHapH,ll,bI, Kapnarsr, KPbIM, KaBKa3, ropmre coopyzce

HHH MaJIOH A3HH, DaMHp, fHMaJIaH; sropaa - TaK aaasrsaeaoe TH

XOOKeaHCKoe KOJIbUO - KOpHUKHH xpeoer, KaMtIaTKy, CaXaJIHH, 

51noHcKHe OCTpOBa, MaJIaHCKHH apxnnenar, AH,ll,bI, ropsr Ilearpans
HOH AMepHKH, xpeorsr IO)/{HOH AJIHCKH H AJIeyTcKHe OCTpOBa. 30Ha 

aJIbnHHCKOH CKJIa,ll,tIaTOCTH xapaxrepasyerca HHTeHCHBHbIMH ,ll,BH)/{e

HHHMH 3eMHOH KOpbI, asrpascatonnraacs BbICOKOH CeHCMHtIHOCTblO 

H ByJIKaHH3MOM. Oc06eHHO CHJIbHble ,ll,BH)/{eHHH npOHBJIHIOTCH B aa

na,ll,HOH BeTBH THXOOKeaHCKoro KOJIbua, KOTOpylO MO)/{HO paCCMaTpH
aars KaK COBpeMeHHylO reOCHHKJIHHaJIb. 

TaKHM 06pa30M, pa3BHTHe 3eMHOH KOPbI HatIaJIOCb reOCHHKJIHHaJIb

HbIM 3TanOM H IIIJIO no nYTH nocrenennoro npenpantenaa reOCHHKJIH

-HaJIbHbTX 06JIaCTeH B nJIaT¢OpMbI. 3TOT npouecc np0,ll,OJI)/{aeTCH H 
HbIHe. 

PA3)J,EJI I I 

OCHOBbI rEOJIOrHH HE<I>1H H rA3A 

r JIABA I 

HElJ>Tb, npI-IPO,lJ.HbIA rA3 1-1 nJIACTOBbIE BO,lJ.bI 

§ t. He4JTb 

X UMU4eCKUU cocmae nedimu 

Hedrn, npencraanaer C060H CMeCb yrJIeBO,ll,OpO,ll,OB, conepacamyto 

KHCJIOpO,ll,Hble, cepnacrsre H a30THCTble COe,ll,HHeHHH. ECJIH B He¢TH 

npeocnanaior yrvreaonoponsr MeTaHOBoro psna (C"H2" +2) ' OHa Ha3bIBa

eTCH MeTaHOBOH, aadrreuosoro psna (CnH2n) -- Ha¢TeHOBOH, apo

MaTHtIeCKOrO paaa (CnH2n _O) - apOMaTHtIeCKOH. 

<IlpaKUHoHHbIH COCTaB He¢TH yCTaHaBJIHBaeTCH nyrea pa3rOHKH 

H oroopa ¢paKUHH, BbIKHnalOmHX B onpenenennux reaneparypnux 
npenenax: ,ll,0 100°C -6eH3HH I copra, ,ll,0 110 °C - 6eH3HH cneun

aJIbHbIH, ,ll,0 130°C - 6eH3HH I I copra, ,ll,0 265°C - KepOCHH (<<Me

reop»), ,ll,0 270°C - xepocan 06bIKHoBeHHbIH, npnxepuo ao 300° C 

npoH3BO,ll,HTCH oT60p MaCJIHHbIX ¢paKUHH. OCTaTOK CQHTaeTCH Ma3Y

TOM. B 3aBHCHMOCTH OT ¢paKUHOHHoro COCTaBa pa3JIHQalOT JIerKHe 

He¢TH, HJIH 6eH3HHOBble, H TH)/{eJIble, HJIH TOnJIHBHble. ECJIH B ned» 

THX CO,ll,ep)/{HTCH 60JIee 20 % MaCeJI, OHH Ha3bIBalOTCH MaCJIHHbIMH. 

Tonapnsre KatIeCTBa He¢TH 3aBHCHT OT conepacanna napadmaa. 

tIeM 60JIbilie B HeH napaoaaa, TeM nuure reanepa'rypa ee 3aCTbIBaHHH. 

Do conepacaamo naparpnaa He¢TH ,ll,eJIHTCH na 6ecnapa¢HHHcTble

C conepacanaex napadmna He 60JIee 1 %, CJIa60napa¢HImcTtle

or 1 ,ll,0 2 % H naparpaancrsre - csuure 2 %. Bunaaenne naparpana 

H3 He¢TH B npouecce ,ll,06WtIH H nepeKatIKH B 3HaQHTeJIbHOH CTeneHH 

OCJIO)/{HHeT H ynopoxcaer 3TH npoueccsr. 
B He¢TH MoryT conepscarscs cepa H CMOJIHCTble COe,ll,HHeHHH. 

Cepa BCTpetIaeTCH xax cB060,ll,HaH, TaK H B snne COe,ll,HHeHHH (CyJIb

¢H,ll,OB, MepKamaHOB H np.). He¢TH C conepacaanev cepu ,ll,0 0,5 % 
OTHOCHT K MaJIOCepHHCTbIM, C 60JIbIIIHM ee conepacanaea .,---- K cepnn

CTbIM. no coziepacanato CMOJI pa3JIHtIalOT He¢TH MaJIOCMOJIHCTble (no 

8 %), CMOJIHCTble (8-28 %) H. CHJIbHOCMOJIHCTble (ssnne 28 %). 

OCHOOHble epU3U4eCICue ceoiicmea nedimu 

DJIOTHOCTblO He¢TH PH Ha3bIBaeTCH Macca He¢TH m B enanaue ee 

06'beMa V: PH = miV. 
Enaanua nJIOTHOCTH B CJ1 - Kr/M3 HJIH r/cM 3. DJIOTHOCTb BO,ll,bI 

npa 4°C panna 1 r/cM3, nJIOTHOCTb He¢TH KOJIe6JIeTCH OT 0,730 ,ll,0 

1,060 r1CM 3 • B 60JIbIIIHHCTBe CJIytIaeB nJIOTHOCTb He¢TH MeHbilie 
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nJIOTHOCTH sonsr, HO ecrs H HCKJIlOtIeHHH. qeM BbIllIe rexneparypa 
He¢TH H 60JIbllIe paCTBOpeHHOrO B HeH rasa, TeM srensure nJIOTHOCTb. 
B CBH3H C 3THM nJIOTHOCTb H$H B nJIaCTOBbIX yCJIOBHHX scerna 
HH)I{e nJIOTHOCTH He<pTH, ,lI.06bITOH 1:13 CKBa)I{HHbI H ,lI.era3HpOBaHHOH. 
OJIOTHOCTb nJIaCTOBOHHe¢TH OiIpe,ll.eJIHeTCH npa aHaJIH3e ee npoosr, 
oT06paHHOH B CKBa)l{HHaX rJIy6HHHbIMH np0600T60pHHKaMH, B yCJIO
BHHX MaKCHMaJIbHO npH6JIH)I{alOr.u.HXCH K nJIaCTOBbIM. 

OTHOCHTeJIbHaSI nJIOTHOCTb - 3TO OTHOllIeHHe MaCChI aexoroporo 
06'beMa H$H K xacce raxoro )l{e 06'beMa BO,ll.bI.. B CCCP Macca He<!>TeH 
H aeprenpoayxroa onpeaeaserca npa 20°C H cpaaaasaerca C MaccoH 
roro )l{e 06'beMa BO,ll.bI npa rexrteparype 4 "C. OrHOCHTeJIbHaH nJIOT
HOCTb H$H 0603HatIaerCH p;o. 

. 067JeMflbLM KO!J¢¢Ul{UeflmoM He<!>TH bHa3bIBalOT OTHOllIeHHe 06'b
exa H$H B nJIaCTOBbIX yCJIOBHHX 06'beMy TOH )l{e He<pTH naVnn K 
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nOBepxHoCTH nOCJIe BbI,lI.eJIeHHH H3 nee rasa npa CTaH,lI.apTHbIx yc

JIOBHHX VCT : b = Vnn/VCT' 
06'beMHbIH K03<p<pHIJ.HeHT He<pTH B03paCTaeT C nOBbIllIeHHeM TeM

neparypu B nJIaCTe H yBeJIHtIeHHeM KOJIHtIeCTBa pacrsopeaaoro B HeH 
rasa. .llJIH 60JIbllIHHCTBa MeCTOpO)l{,lI.eHHH OB COCTaBJIHeT 1,1-1,7. 
Ero onpenenmor npa aHaJIH3e nJIaCTOBOH He<!>TH, a TaK)I{e paCtIeTHbIM 

"'>jjnyrea no <ppaKIJ.HOHHoMycocTaBy rasa npn H3BeCTHbIX nJIaCTOBbIX 
,lI.aBJIeHHHX H TeMnepaTypax. 

BeJIHLIHHa, 06paTHaH 06'beMHoMy K03<p<pHIJ.HeHTY, Ha3bIBaeTCH 
nepecsermra K03<p<pHIJ.HeHTOM e: e = l/b= VCT/Vnn' 

OepeCLIerHbIH K03<p<pHIJ.HeHT CJIy)l{HT ,lI.JIH npaaeneaas 06'beMa nna
CTOBOH He¢TH K· 06'beMy cenapapoaaaaoa He<pTH (npa CTaH,lI.apTHbIX 
yCJIOBHHX). 

YMeHbllIeHHe .oosexa H$H npa ee H3BJIeLIeHHH xapaxrepuayercs 
raiose K03<p<pHIJ.HeHTOM ycaaxa: 8 = (Vnn - VcT)/Vnn· 1 - e. 

Cocuuaesocms nedimu. Herprs, KaK H ,lI.pyrHe )l{H,lI.KOCTH, 06JIa,ll.aeT 
cnoc06HOCTbIO C)I{HMaTbCH non B03,l1.eHcTBHeM ,lI.aBJIeHHH. qeM 60JIbllIe 
B He¢TH pacrsopeaaoro rasa, TeM surue K03<p<pHIJ.HeHT ee C~<HMae

MOCTH ~H' OH onpeaenserca no ,lI.aHHbIM JIa60paTopHbIX aHaJIH30B 
npod He<PTH no <popMyJIe ~H = (bo - bH)/bo/Sp, rne bo, bll - 06'beM
HbIe K03<p<pHIJ.HeHTbI He<PTH npa HaLIaJIbHOM P H KOHetIHOM PH nas
JIeHHHX; t1p = Po - PH - nepena,ll. ,lI.aBJIeHHH. 

K03<p<pHIJ.HeHTbI C)I{HMaeMOCTH nJIaCTOBbIX He<PTeH MoryT H3MeHHTbCH 
B 3aBHCHMOCTH OTHX_CBOHCTB B npenenax (0,6 +1,8).10-3 MOa-1• . 

Bsssocmsto Ha3bIBaeTCH CBOHCTBO )l{H,lI.KOCTeH (He<PTH) OKa3bIBaTb 
npa ,lI.BH)I{eHHH conpOTHBJIeHHe nepeMeII{eHHIO ee LIaCTHIJ. OTHOCHTeJIbHO 
ztpyr npyra. OTHOCHTeJIbHOe ,lI.BH)I{eHHe LIaCTHIJ. BbI3bIBaeT nOHBJIeHHe 
BHyTpeHHero TpeHHH. 

. B CH aa e,ll.HHHIJ.Y H3MepeHHH ,lI.HHaMHLIeCKOH BH3KOCTH npHHH
MaeTCH BH3KOCTb TaKoH cpeaa, B KOTopOHHa nnomaas CJIOH 1 M2 

,lI.eHcTByeT CHJIa snyrpeaaero TpeHHH 1 H npa npoueare CKOpOCTH 
1 c-1 (H 'C/M2, HJIH 0,1 Oa·c). 
~,~ Omuocumessuan 8R3KOcmb. OTHollIeHHe BpeMeHH HCTeLIeHHH H3 
BHcK03HMerpa 200 CM3 acnsrryexoa )l{H,lI.KOCTH KO BpeMeHH HCTeqeHHH 
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200 CMS ,lI.HCTHJIJIHpOBaHHoH BO)l.bI npa 20°C (06bIqHO 50-52 c). 
OTHOCHTeJIbHaH BH3KOCTb supascaerca B rpaaycax 3Hrnepa. 

BH3KOCTb He<PTH 3aBHCHT OT npapoaa BeII{eCTBa H XHMHqeCKOH 
crpyxrypu ero M8JIeKyJI. Ha ee BeJIHqHHY OKa3bIBaeT BJIHHHHe nJIaCTO
aoe ,lI.aBJIeHHe, resrneparypa H pacraopeansnl B HeH ras. OpH nossnne
HHH ,lI.aBJIeHHH BH3KOCTb yBeJIHqHBaeTCH, a npa nOBbIllIeHHH rexne
p arypsr - YMeHbllIaeTCH. qeM 60JIbllIe rasa pacrsopeno B He<pTH, TeM 
HH)I{e ee BH3KOCTb. BH3KOCTb H$H B nJIaCTOBbIX yCJIOBHHX B 2-3 
pasa MeHbllIe, qeM na ,lI.HeBHOH noaepxaocra, 

3HaqeHHH BH3KOCTH He<!>TeH pa3JIHqHbIX MeCTOpO)l{,lI.eHHH KOJIe6
JIIOTCH B llIHpOKHX npesenax if arpator 60JIbllIylO POJIb npn paapa

60TKe. 
Iloeepxnocmnoe namsocenue xapaxrepasyer npOTHBO,ll.eHcTBHe 

CHJIaM, cTpeMHr.u.HMCY K H3MeHeHHIO <pOPMbI nosepxnocru. OHO cyme- . 
crsyer aa rpaaaue pasnena JII06bIX ,lI.ByX <pa3 H H3MepHeTCH B H/M 
HJIH .ll)l{/M2

• 

OOBepXHOCTHoe HaTH)I{eHHe 3aTpY,ll.HHeT ,lI.BH)I{eHHe I:Ie<PTH B rro
pHCTOH cpene, TaK KaK ceseaae nycror (nop, xasepa, rpeiuaa H T. n.) 
HenOCTOHHHO. BeJIHqHHa nOBepXHOCTHoro HaTH)I{eHHH He<PTH aaBHCHT 
OT ee <pH3HKO-XHMHqeCKHX CBOHCTB, resmeparypu, )IaBJIeHHH, OT 
KOJIHqeCTBa pacrsopeaaoro B HeH. rasa. TH)I{eJIbIe He<PTH HMeIOT 60JIb
moe nosepxaocraoe HaTH)I{eHHe, JIerKHe - MeHbmee.. C YBeJIHqeHHeM 
nJIaCTOBOro ,lI.aBJIeHHH nosepxsocraoe aarasceaae YBeJIHqHBaeTcH. 
OpH YBeJIHqeHHH KOJIHqeCTBa pacTBopeHHoro B He<pTH ra3a H nOBbI
meHHH rexneparypa noaepxaocraoe HaTH)I{eHHe He<!>TH yMeHb

uraercs. 
Ilaenenue nacutuenus. 06bIqHO He<!>Tb B nJIaCTOBbIX yCJIOBHHX 

cozepacarpacraopeaaaa ras. 00 Mepe CHH)I{eHHH - nJIaCTOBOro ,lI.aB
JIeHHH aacrynaer TaKOH MOMeHT, xorna paCTBopeHHbIH ras aasaaaer 
BbI,lI.eJIHTbCH H3 nee B BH,lI.e nysupsxoe. BeJIHqHHa nJIaCTOBOro naa
JIeHHH, coorsercrayiomaa nOHBJIeHHIO nepssrx nY3bIpbKOB rasa, na
3bIBaeTcH ,lI.aBJIeliHeM aacsnneaas. 00 HeMy CY,ll.HT 0 CTeneHH HaChI
uienas He<PrH ra30M. ECJIH ,lI.aBJIeHHe HaChIllI;eHHH pasao HaqaJIbHoMY 
nJIaCToBoMy ,lI.aBJIeHijlO, TO He<!>Tb 6Y,ll.eT aacsnneaaoa, eCJIH MeHbllIe 
aeaoaacsnneaaoil. qeM 60JIbllIe pa3HHIJ.a Me)l{,lI.y nJIaCTOBbIM ,lI.aBJIeHHeM 
H ,lI.aBJIeHHeM HaChIr.u.eHHH, TeM 6JIarOnpHHTHee yCJIOBHH ,lI.JIH 3<p<peK
THBHOH pa3pa60TKH 3aJIe)l{H. Xapaxrepao, 'ITO HaJIHqHe B 3aJIe)l{H 
a30Ta npHBO,ll.HT K YBeJIHqeHHIO ,lI.aBJIeHHH HaCbIr.u.eHHH. ' 

.llaBJIeHHe· HaChIr.u.eHHH onpenenaercs no r JIy6HHHbIM npotiaa 
He<!>TH, oT06paHHbIX npH nJIaCTOBOM ,lI.aBJIeHHH. 

§ 2. DPHPOAHLIA yr.nesoAopoAHLlA ras 1 

YrJIeBO,ll.0p0,ll.HbIH ras HaXO,ll.HTCH B aenpax 3eMJIH B BH,lI.e caxo
CTOHTeJlbHbIX CKOnJIeHHH, 06pa3yH qHCTO rasonsre 3aJIe)l{H HJIH raso
asre uranxa (cB060,ll.HbIH ras), a raxsce B pacraopeaaox COCTOHHHH 
B He<PTH HJIH sone. 
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X UJd UtfeCKUU 

rOplOtIIHI r as 
pO,n;OB (CnH2n+2): MeTaHa 
6yTaHa (C4HI O) ' 

JIble yrvreaonoponu: 
TaH (C,HI 6) . 

rexcana H rerrraaa)
 
«CyxHM».
 

TIPH CHlfmeHlflf
 
BbI,n;eJIHeTCH mlf,n;KaH
 

H 20°C) yrnesonoponon,
 
JIHtIeCTBO ra3006pa3HbIx
 
COCTOHT
 
pO,n;OB, T. e. neHTaHOB If
 

sauan. 

a30T, ceposonopon H 

,n;JIH nonysenns nOtITlf 

<PU3U1tecKue ceoacmea 

Ilnomuocmn easa 
,n;aBJIeHHH. Passrepaor-n,
 
HOH: nJIOTHOCTblO raaa.
 

as xerana, ,n;o 2 If BbIIIle,
 
tIeCTBO THmeJIbIX
 

B5l3KOCmb 
cyxoro yrcreeonoponnoro

6
17.10- TIa· c. C 
nyxa YBeJIlftIHBaeTcH. 

,n;JIH If,n;eaJIbHbIX ra30B. 
onpeneaennsrx xoppexrna. 
naaneane, TeM 
3aKOHOB ,n;JIH If,n;eaJIbHbIX 

Kosdxpuuueum 
ansnoro If aneansuoro 
= VpIVB , rne Vp 
neparype; VB - 06'beM 1 xr 

06'beMOB peaJIbHOro ra3a nplf 
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TIPlf 3TOM OH HenOCpe)I.CTBeHHO saancnr 01' BeJIHtIlfH nJIaCTOIlbIX nas
JIeHlfH (B TIa) H reaneparypu (B K)  Z = 0,00289 (PDlIITnlI) X 

X (VnlIlVcT)' 
BeJIHtIHHy K03¢¢HlilfeHTa cmlfMaeMOCTH xaiue scero onpe)I.eJIHIOT 

no 3KcnepHMeHTaJIbHbIM KpHBbIM (pHC. 32). Ha pac, 32 3HatIeHHH 
aroro K03¢¢HliHeHTa ,n;aHbI B 3aBlfClfMOCTH 01' npaaeneasax ncesno
KpHTlftIeCKHX ,n;aBJIeHHH: H reaneparyp. Ilceaaoxparuaecxaxa nas
JIeHHeM H revneparypoti aaauaaror CYMMbI cpennnx B3BeIIleHHblX 
KplfTHtIeCKHX 3HatIeHHH: COOTBeTCTBeHHO ,n:aBJIeHHH: H rexneparyp 
OT,n;eJIbHbIX yrnesonoponoa, H3 KOTOpbIX COCTOHT CMeCb. 

KpHTHtIeCKOH: Ha3blBaeTCH TaKaH reunepa'rypa, BbIIIle KOTOpOH: raa 
He MomeT npeap arnrsca B mlf,n:KOCTb, xparaxecxaa Ha3bIBaeTCH ,n;aB
JIeHHe, xoropoe COOTBeTcTByeT TOtIKe nepexona rasa B mH,n;KOCTb 
(Ta6JI. 2). Ilon npHBe,n:eHHbIMH nceaaoxparasecxaxa ,n;aBJIeHHeM If 
reaneparypon nOHHMalOT OTHOIIleHHe paooxnx a6COJIIOTHbIX ,n:aBJIeHHH: 
H resmeparyp COOTBeTCTBeHHO K nceaaoxparnxecxaa 3HatIeHlfHM 
,n:aBJIeHlfH If reaneparypu ,n;JIH ztannoro COCTaBa rasa. 

TIpHMep pacxera nceanoxparaxecxax )I.aBJIeHlfH: H resrneparyp 
npanenen B Ta6JI. 3. 3HaH nJIaCTOBOe naanenae H rexneparypy. 
MomHO onpenenars npnsenenusre nceaaoxparavecxae naanenae PR 
H rexneparypy T R no <PoPMyJIaM: PR = PnlIlp,; T R = T nlIlT" 
r,n:e PnJl - nJIaCTOBOc naaneaae, MTIa; T Ull - a6COJllOTHaH rewne
parypa ra30BOH: cxecn B nJIaCTOBbIX yCJIOBHHX, pasaaa To + fnJl 
(To = 273 K, fnJl - nJIaCTOBaH resmepa'rypa, 0C); P, - nceanoxpa
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PHC. 32. 3aBHcH
MOCTb K034><!>HUHeH
ra C>KHMaeMOCTH ra
sa Z OT npaseneu
HblX ncesnoxpHTH
lJecKHX ,naBJIeHHH PR 
H rexneparyp TR 

cocmae npUpOOHbJX y2AeeoiJopooHblX easoe 

npencraanaer c060H: CMeCb npenensuax yraesono
(CH4) , 3TaHa (C2Hs), nponana (CaHa) H 

Hepenxo B COCTaBe rasa npncyrcrayror 60JIee THme
nenran (CSH12) , a TaKJKe rexcan (C

6Hu) H ren

r assr, conepxamne 60JIee 100 r THmeJIbIX yraeaonoponos (nenraaa, 
B 1 M3, OTHOCHT K «mlfpHbIM», MeHee 100 r - K 

TIeHTaH H asrcurae BXO,n;HT B COCTaB ra30B KOH,n;eHcaTHbIx 3aJIemeH:. 
TeMnepaTypbI H ,n;aBJIeHHH H3 ra30B 3THX 3aJIemeH: 

yrJIeBo,n;opo,n;HaH ¢a3a - KOH,n;eHcaT. CblPOH: 
KOH,n;eHcaT COCTOHT H3 mlf,n;KHX npn crannaprnux yCJIOBHHX (0,1 MTIa 

B KOTOpbIX pacrnopeno onpenenenaoe KO
yrJIeBo,n;opo,n;OB. CTa6HJIbHbIH: KOH,n;eHcaT 

TOJIbKO H3 mlf,n;Klfxnplf craanaprnux yCJIOBHHX yrJIeBO,n;o
BbICIIllfX. TI03TOMY cTa6lfJIbHbIH: KOH,n;eHcaT 

nOJIytIalOT H3 cblporo KOH,n;eHcaTa nyTeM ero ,n;era3aliHH H ,n;e6yTaHlf

YrJIeBo,n;opo,n;HbIe rasu 06bItIHO MoryT conepacars yrJIeKHCJIbIH: raa, 
He60JIbillOe KOJIlftIeCTBO penxax ra30B (reJIHH, 

aproaa, aeona). ra3bI C BbICOKlfM co,n;epmaHlfeM H 2S HBJIHIOTCH cbIpbeM 
tIlfCTOH: cepu. 

npupoduux yeAeeooopooliblX easoe 

31'0 xacca 1 M3 raaa npn °°C If araocpepnoa 
ee Kr/M

3• 06bItIHO nOJIb3YlOTCH OTHOCHTeJIb
OTHOClfTeJIbHaH nJIOTHOCTb (no B03,n;yXy) 

eCTeCTBeHHbIX ra30B lf3MeHHeTCH 01' 0,6, xorna raa B OCHOBHOM COCTOHT 
xorna OH conepxorr 3HatIHTeJIbHOe KOJIH

yr.neaonoponon. 
yraesonoponnux ra30B He3HatIlfTeJIbHaH. BH3KOCTb 

rasa npa °°C 13.10-6 TIa· c, a soanyxa-i 
YBeJIlftIeHlfeM rexneparypsr BH3KOCTb raaa H B03

3aKoHbI raaoaoro COCTOHHlfH, lf3BeCTHbIe lf3 ¢H3HKH, cnpasennansr 
,llJIH yrJIeBo,n;opo,n;HbIX ra30B OHH Tpe6YlOT 

4eM 60JIbille nJIOTHOCTb rasa H tIeM BbIIIle 
60JIbille OTKJIOHeHlfe 3aKOHOB ,n;JIH peansnsrx ra30B 01' 

ra30B. 
cacuuaeuocmu raaa - OTHOIIleHlfe 06'beMOB pe

ra30B npa onauaxossrx YCJIOBlfHX Z = 
06'beM 1 xr r-asa npn ,n;aHHbIX ,n;aBJIeHHlf H TeM

naeaasnoro rasa npa rex me yCJIOBHHX. 
K03¢¢HlilfeHT cmlfMaeMOCTH Z onpenenaer H BeJIHtIHHy OTHOIIleHHH 

nJIaCTOBbiX H cTaH,n;apTHbix yCJIOBHHX. 



TaOJIHua 2 
3HaqeHH9 KpHfHqeCK"X AaBJItHHH H TeMnepaTyp 

KOMnoHeHT 

MOJle-
KyJlllp-

II all 
Macca 

Macca 
1 MO 

r asa, xr 

KpHTHqe-
CKaH TeM
rteparypa 
f Kp ' °C 

KpHTHqe-
CKoe allco-

JlIOTHOe 
,llaBJleliHe 
Pc: Mna. 

nJlOT-
HOCTb 

no B03
,llyxy 

MeTaH 
3TaH 
Ilponan 
l1a06yTaH 
H-ByTaH 
Haonearau 
H-neHTaH 
feKcaH 
fenTaH 
Asor 
YrJIeKHCJIbIH ras 

16 
30 
44 
58 
58 
75. 
72 
86 

100 
28 
44 

0,714 
1,35 
1,97 
2,85 
2,85 
3,22 
3,22 
3,81 
4,48 
1,25 
1,964 

-82,5 
+32,28 
+96,78 
+134 
+152 
+187,78 
+197 
+234,78 
+267 
-147 
-31,1 

4,58 
4,82 
4,20 
3,64 
3-;75 
3,29 
3,30 
2,99 
2,70 
3,35 
7,29 

0,554 
1,038 
1,522 
2,006 
2,006 
2,490 
2,490 
2,974 
3,459 
0,967 
1,514 

npUMe~aIlUt. cbH3HQecKHe caoncraa ra30B ,llaHbI npa P = 0,1 Mna H t = IS,S 0C' 

\ 
THqeCKOe ~aBJIeHHe, MDa; T r - nceB~OKpHTHqeCKaSI reaneparypa, K. 

COrJIaCHO saxoay I'eapu, pacmeopuuocms: raaa B :>KH~KOCTH npo

nOpu.HOHaJIbHa ~aBJIeHHIO. YrJIeBO~OpO~Hble raasr MaJIO OTKJIOHSI

IOTCSI OT 3aKOHa I'enpa npn cpaBHHTeJIbHO HH3KHX ~aBJIeHHSIX. DPH 

BbICOKHX ~aBJIeHHSIX Ha6JIIO~aeTCSI B3aHMHOe pacrsopeane raaa 

B :>KH~KOCTH H :>Kij~KOCTH B rase. K03<pqmu.HeHT paCTBopHMOCTH ~JISI 
yr-nesonoponnsrx ra30B 06blqHO COCTaBJISIeT 0,3-2. 

Ta6JIHua 3 

npHMep pacsera nceB.o.oKpHTH'leCKHX .o.aBJIeHHH 
H resmeparyp 

I 207,15 

KOMnQlleHT 

CO,llep)KaHHe 
KOMnOHeHTa 
B CMeCIi y, 

% 

KpHTHQeCKHe 
allCOJlIOTHbie 

nceO,llOKpHTHQeCKHe 

,naoJle
1I11e Pc: 

Mna 

Texnepa-
Typa Tc = 
= TO+tR P ' 

K 

~aBJleHHe 

YPc 
Pr =JOi)' 

Mna 

TeMnepaTypa 
yTc 

Tr=~' 
K 

MeTaH 
3TaH 
Ilponan 
H-BYTlIH 
H-neHTaH 

92,6 
1,6 
0,4 
2,2 
3,2 

4,58 
4,82 
4,20 
3,75 
3,30 

190,5 
305,28 
369,78 
425,0 
470,2 

4,240 
0,077 
0,017 
0,082 
0,105 

176,40 
4,88 
1,48 
9,35 

15,04 

CyMMa 100	 4,521 

150 • iii i ICyxae yrJIeBO~OpO~Hble rassr B 60JIb

weH CTeneHH nO~qHHSIIOTCjI saxony Fen
!~ :s

pH, qeM :>KHpHble. JlJISI CyXHX ra30B K03q, :iTool I.,r -I II<pHu.HeHT paCTBopHMOCTH B npenenax 

06b1qHbIX nJIaCTOBbIX ~aBJIeHHH OCTaeTCSI 
~.~ 

~a
nOCTOSIHHbIM, ~JISI :>KH pnsrx ra30B OH 1'; 501 A .........l'" I - I I
 
MeHSIeTCSI BMeCTe C ~aBJIeHHeM. C nOBbI ~: 
WeHHeM reaneparypu cnoc06HOCTb rasa	 E:l 

co 
paCTBopSITbCSI B Rm~KOCTH YMeHbwaeTCSI. ~ o 4 8 

JIeHHIO nepexona raga B :>KH~KYIO' <pa3Y !Ja6ABHu.e, ~na 

3aKOH	 I'eapn HenpHMeHHM •. PHC. 33. PaCTBOp"MOCTb raaa 
B paaJIH'IHbIX HeqrrllX npa t = 

DPH npH6JIH:>KeHHH K KpHTHqeCKoMy nas

Ha!paCTBopHMOCTb raaa B He<pTH BJIHSI
= 21°C 

er ee nJIOTHOCTb B 60JIee TSI:>KeJIbIX He<p
nJlOTIIOCTb· lIecjlTiI: / - 0,729;

TSIX paCTBopHMOCTb ero MeHbwe, qeM B 2 - 0,804; 3 - 0,811; 4 - 0,850 

JIerKHX (pHC. 33). 31'0 OObSIcHSIeTcSI 60JIb

weH XHMHqeCKOH 6JIH30CTbIO raaa K JIerKOH He<pTH. D03'H)MY 

:>KHpHble r-aasr nysure pacTBopSIIOTCSI B He<pTH, 

KOJIHqeCTBO pacrnopenuoro B He<pTH rasa onpe~eJISIeTCSI npa 

H3yqeHHH npof He<pTH, oroopauaax H3 CKBa:>KHHbI rJIy6HHHblM npooo

oT60pHHKoMClnpH nJIaCTOBOM ~aBJIeHHH, 
CO~ep:>KaHHe rasa B rJIy6HHHoH npo6e He<pTH onpe~eJISIeTCSI npa 

KOHTaKTHOM neraaapoaaaaa, xorna ras, BbI~eJISIIOII.J.HHCSI H3 pacrsopa, 

OCTaeTCSI B KOHTaKTe C :>KH~KOCTblO, HJIH npa ~H<p<pepeHu.HaJIbHOM 
nerasupoaaaaa, xorna sees BbI~eJISIIOII.J.HHCSI ra3 nepHO~HqeCKH OT

BO~HTCSI U3 CHCTeMbI. HaH60JIee nOJIHOe neraaaposaaae He<PrH npo

HCXO~HT npa KOHTaKTHOM cnoco6e. 
KOJIHqeCTBO raaa, pacraopenaoro BIT nJIaCTOBOH He<pTH, aa

3b1BaeTCSI pacmeopuuocmuo easa B nepmu HJIH ra30CO~ep:>KaHHeM, 

a KOJIHqeCTBO ~06b1TOrO rasa, npHXO~SIII.J.erOCSI aa 1 T ~06bITOH He<pTH, 

Ha3bIBaeTcSI easoeuu ¢aKmopoM. 

§ 3. BOAbi Hecl>THHblx H ra30BbIX MeCTOpOJK,IJ.eHHH 

X uuusecxut; cocmae nnacmoeux BOa 

Bce nJIaCTOBbie BO~b1 CO~ep:>KaT pacrsopeaasre COJIH, HOHbI, KOJIJIO

H~b1 H raasr. Ilon XHMHqeCKHM COCTaBOM BO~ nOHHMalOT COCTaB paCTBO

peaaux B HHX BeII.J.eCTB. 
OCHOBHblMH HOHaMH B npaponasrx BO)l.aX SIBJISIIOTCSI Cl", 50:-, 

Ca2+,HCO;, CO;-, Na+, M g2+, K+, OCTaJIbHble OTHOCSITCSI K qHCJIy 

MHKpOKOMnOHeHTOB, HaH60JIee Ba:>KHble H3	 KOTOpbIX 1-, Br", NH;+. 

CyMMapHoe conepxcanae B sone pacrsopenasrx HOHOB COJIeH H 

KOJIJIOH~OB Ha3bIBalOT 06II.J.eH MHHepaJIH3aU.HeH BO~b1. BO~I C xauepa
JIH3au.HeH xenee 1 rln npecaue; 1-50 nlt - COJIeHble, MHHepaJIH30

aaamre (MHHepaJIbHble); cssnue 50 rln - paCCOJIbi. 

Ba:>KHeHWHe r-assr, pacrnopennsre B aonax, - N 2, CO2 H CH4• 

P	 W 98 



Ta6JIIiu:a 4 
KJlaCCHtjlHKlU.\HB 80,11., no CyJlHHy 

Tun 110,1\ 3UaqOUUR K09cj>cj>HI\HeHTOII 

r Na rNa+ + rCl- < ICYJIb~aTHOHaTpHeB~H ra-=-> I; -sor
rNa+ rNa+ - rCI

rlinpOKap6oHaTHOHaTplieB~H rCI- > I ; ~ _n > I 

rNa+ rCI- - rNa+XJIOplinHOKaJIbU:lieBbIH 
rCl- < I; rMg2+ > I 

rNa+ rCI- - rNa+ 
X~oplinHOMarHlieBWH rCI- < I; 'rMg2+ < I 

P a3JIHlJalOT HOHHylO H 3KBHBaJi ~HTHYIO epOPMY )l.JI5I BbIpa)/{eHH5I 

conepacanas OT)l.eJIbHbIX HOHOB B BOJ\e. ITepBa51 BbIpa)/{aeTC5I B rpaa
MaX aa JIHTp BO)l.bI. TaK KaK HOHbI pearnpyior Me)/{)l.y C060H: He B pan
HbIX KOJIHlJeCTBaX MaCCbI; a B COOTHOllleHH5IX, 3aBHC5II.IJ.HX OT 3KBH

BaJIeHTHbiX xacc, npHMeH5IeTC5I 3KBHBaJIeHTHa51 epopMa. CO)l.ep)/{aHHe 

HOHa B 3KBHBaJIeHTHOH: epopMe BbIpa)/{aeTC5I CHMBOJIOM sroro HOHa 

C )l.06aBJIeHHeM HH)l.eKCOB (rNa+; rCl"). JI.JI5I cpaBHeHH5I aHaJIH30B 

BO)l. pa3HOH: MHHepaJIH3aU:HH MHJIJIHrpaMM-3KBHBaJIeHTbI nepecxaru
BafOTC5I B npouermr. 

JI.JI5I CHCTeMaTH3aU:HH MHoro06pa3HbIX no XHMHlJeCKOMY cocrasy 
BO)l. npHMeH5IIOTC5I pa3JIHlJHbIe KJIaCCHepHKaU:HH, cpena KOTOpbIX 

B HeepT5IHOH: npaxrnxe HaH60JIee npHMeHHMa KJIaCCHepHKaU:H5I CyJIHHa 

(Ta6JI. 4). THnbI BO)l. 3TOH: KJIaCcHepHKaU:HH HCnOJIb3YIOTC5I KaK nOH

CKOBbIH npH3HaK. 

ITPH He3HalJHTeJIbHOM OTKJIOHeHIfH OT rpaHHlJHbIX 3HalJeHHH: BO)l.bI 

OTHOC5IT K nepexonnua THnaM. ECJIH BO)l.bI nmueast HaTpH5I H xnopa, 
HX OTHOC5IT K neonpeneaeaaoxy rarry. 

KpOMe THnOB BO)l. BbI)l.eJI5IIOT rpynrna H nonrpyrmu. I'pynna BO)l.bI 

onpe)l.eJI5IeTC5I no npeorinaaaromeay aaaoay, a nonrpynna - no 

npeocnaaaiouieay KaTHoHy. 

. eJ>U3UIieCKUe C80UCtrl8a rinacmoetxx 80a 

Ilnomnocms BO)l.bI 3aBHCHT OT MHHepaJIH3aU:HH: lJeM ssnue MHHepa

JIH3aU:H5I BO)l.bI, TeM 60JIbille ee nJIOTHOCTb. 

JlaeAbHbtU 067JeM BO)l.b1 - 3TO 06'beM, KOTOpblH: 3aHHMaeT I xr 
BO)l.b1. B craanaprnux YCJIOBH5IX y)l.eJIbHbIH 06'beM HeMHHepaJIH30

BaHHoH BO)l.bI paaen 0,9972 )l.M3 • C pOCTOM )l.aBJIeHH5I 06'beM BO)l.bI yMeHb

uraerca, a npn noaumenaa TPMnepaTypbI yBeJIHlJHBaeTc5I. 

067JeMHbtU KOEHI)(pulfueHm BO)l.bI 3aBHCHT OT )l.aBJIeHH5I, resmepa
rypu, CTeneHH MHHepaJIHa2UHH BO)l.bI H KOJIHlJeCTBa pacrsopeaaoro 
B HeM ra3a. . 

Kosdxbuuuenm C{J/CuMGeMocmu )l.JI5I BO)l.bI KOJIe6JIeTCH OT 0,004 
)1.0 0,005 %. 

BJ/3KOCmb BO)l.bI B nJiaCTOBbIX YCJIOBH5IX H3MeH5IeTCH OT 0,03 )1.0 

0,18 ITa· c. C nOBbIWeHHeM rexneparypu OHa YMeHblilaeTC5I. J13Me

HeHH5I )l.aBJIeHHH H CTeneHH MHHepaJIH3aU:HH nOlJTH He OKa3bIBalOT 

BJIH5IHH5I aa B5I3KOCTb. 
ITPH paspaoorxe Heepr5lHbIX MeCTOpO)/{)l.eHHH He06xo)l.HMO 3HaTb 

BeJIHlJHHY omnotuenus 8J/3KOCmU netbmu K 8J/3KOCmU eoou. lIeM MeHb

me 3TO OTHOllleHHe, TeM nerve OCYI.IJ.eCTBJI5IeTC5I BbITecHeHHe HeepTH 

BO)l.OH H )l.OCTHraeTC5I 60JIbIllHH npouenr H3BJIelJeHH5I HeepTH. 
nOBepXHocmHoe namsscenue nJiaCTOBOH MHHepaJIH::lOBaHHOH: BO)l.bI 

aa rpaanue C B03)1.yXOM paaao 0,07-0,08 HIM. BeJIHlJHHa rtosepxno
cruoro HaT5I)j{eHH5I BJIH5IeT aa BbIMbIBalOIIJ.He cnoc06HOCTH BO)l.bI: 

npn MeHblileM nOBepxHoCTHOM HaT5I)j{eHHH sona nOJIHee BbITeCH5IeT 

HeepTb H3 nnacra. 

n pOMbtCAOBafl «nacctubuxauun nOa3eMHbtX' BOa 

B npOMbICJIOBOH npaxrnxe nJiaCTOBOH BO)l.OH: npHH5ITO Ha3bIBaTb 

TOJIbKO Ty sony, KOTOpa51 aaneraer B O)l.HOM H TOM »ce nJIaCTe C HeeprblO 

HJIH ra30M. BO)l.bI, npHHa)l.JIe)j{amHe BO)l.OHOCHbIM nnacrax, He conep
)/{aI.IJ.HM HeepTb" HJIH )l.pyrHM HeepTera30HOCHbiM nnacraa, Ha3bIBalOT 

lJy)/{)l.bIMH, HJIH nOCTopOHHHMH, no OTHOllleHHIO K )l.aHHoMy HeepT5I

HOMy HJIH ra30BOMY nnacry (Ta6JI. 5). 
CB5I3aHHa51 nona cO)l.ep)/{HTC5I B HeepTflHOH: HJIH ra30BOH: lJaCTH 

BC5IKOrO nnacra. QHa 51BJI5IeTCH BO)l.OH HenO)l.BH)/{HOH H npencrasaeaa 
MOHOCJIOeM npOlJHOCB5I3aHHOH H nOJIHCJI05lMH PblXJIOCB5I3aHHOH BO)l.b1, 

a)l.COp6HpoBaHHoH na noaepxaocra lJaCTHU: nOp0)l.bI. 
ITO)l.BH)/{Ha51 sona - 3TO soaa B yrnax nop, sona KanHJIJI5IpHO

ynepxcaaaaa H xanensaa». Conepscanae B nopone CB5I3aHHOH BO)l.b1 

xapaKTepH3yeTC5I K03epepHU:HeHToM Kn. CD' paBHbIM OTHOllleHHIO 06'beMa 
nop, 3aH5ITbIX CB5I3aHHOH BO)l.OH, KO sceay 06'beMy nop, a cO)l.ep)/{aHHe 

nO)l.BH)/{HOH BO)l.bI - K03epq:mU:HeHToM Kn. nOIW B cyMMe OHH COCTaB

JI5IIOT K03qxpHU:HeHT OCTaTOlJHOH BO)l.OHaCblmeHHocTH KB• O' B 30He 

npenensnoro HeepTera30HacbImeHH5I KB • O = KB• CB; HaJIHlJHe non

Ta6JIHu:a 5 

npOMWCJlOBlUI KnaccHtjlHKal.{KB nOll3eMHwx BOll 

nJlaCTOBaR BOl\a 

nOCTOpOHHlI1I ("YJKl\all) 
BO,l\a 

B npol\YKTHBHOR 
naacra 

B BOI\OHOCHOA "aCTH 
rrnacra "aCTH I 

1. CB1I3aHHali 
2. TIoABH)I{Hali 

1. 3aKoHTypHall, IiJIIi 
KpaeBali
2. TIonOI1lBeHHali 
3. KOHneHcaUHOHHali 

BepXHlIlI 
HIi}\{HlIli 
1. Texroausecxas 
2. TeXHOJIOrliQeCKall 
3. TeXHIiQeCKali 

100 
101 



BmKHOH BO,ll.bI napaay co CBSI3aHHOH xapaxrepao ,lI.JISI nepexonaux 
30H C HenOJIHhIM HeepTera30HaChIIJ.I.eHHeM. CKa3aHHOe asnue OTHOCHTCSI 

K HaH60JIee pacnpocrpaaenuovy rH,lI.pOepHJIbHOMY KOJIJIeKTopy, no
BepXHOCTb KOTOpOrO noxpura nJIeHKOH CBSI3aHHOH BO,ll.bI. B nOJIHOCTblO 

. rH,lI.pOep06HOM KOJIJIeKTOpe CBSI3aHHaSi noaa OTCyTcTByeT. 

3aKoHTypHaSi (KpaeBaSI) BO,ll.a nO,ll.nHpaeT nJIaCTOBhIe HeepTSIHYIO 
H,1IJi raaoayro 3aJIe)l{b. Ilonourseaaaa sona nonnapaer MaCCHBHble 

HeepTSIHYIO HJIH Ta30BYlO aanescs. OHa MO)l{eT 6bITb H B nJIaCTOBbIX 

aanexcax npa 3anOJIHeHHH HeQlTSIHoro nJIaCTa He aa BCIO MOIJ.I.

HOCTb. 

KOH,lI.eHCaUHOHHaSi sona 06pa3yeTcSI aa CqeT KOH,lI.eHCaUHH BO,ll.HhIX 

napes. 
BepXHSISI nona aaneraer B nJIaCTaX, pacnOJIO)l{eHHbIX ssnue namroro 

nponyxraanoro nJIaCTa. Ilpn npOHHKHOBeHHH B npO)l.yKTHBHbIH nJIaCT 

OHa 6y,ll.eT ,lI.JISI Hero BepXHeH nOCTopOHHeH BO,ll.OH. HH)I{HSISI sona sa

neraer B nJIaCTaX, pacnOJIO)l{eHHbIX HH)I{e ,lI.aHHOrO nponyxrasnoro 

nJIaCTa. Ilpa npOHHKHOBeHHH B npO,ll.YKTHBHbIH nJIaCT OHa 6y,ll.eT 

HU)I{HeH nOCTopOHHeH BO,ll.OH. 

TeKTOHHqeCKaSi BO,ll.a npOHHKaeT B HeepTSIHOH nJIaCT no TeKTOHH

qeCKHM TpeIJ.I.HHaM. 

TeXHOJIOrHqeCKaSi nona 3aKaqHBaeTCSI B nJIaCT npa HCKycCTBeHHOM 

3aBO,ll.HeHHH, COrJIaCHO TeXHOJIOrHqeCKOMY npoueccy pa3pa60TKH 
3aJIe)l{eH. 

TeXHHqeCKaSi sona - epHJIbTpaT npOMbIBOqHOH )l{H,lI.KOCTH, npOHHK

rneft B flJIaCT B npouecce BCKphITHSI pro )l.06bIBalOIJ.I.HMH HJIH passenos
HhIMU CKBa)l{HHaMH. nOSIBJIeHUe B nJIaCTe TeXHHqeCKOH BO,ll.bI secsaa 

He)l{e.1JaTeJIbHO, TaK KaK B pe3YJIbTaTe sroro 3HaqHTeJIbHO CHH)I{aeTCSI 

npO,ll.yKTHBHOCTb CKBa)l{HH, oc06eHHO ra30BbIX. 

§ 4. Ilpoxcxoxaenae HecilTH H rasa 

11. M. ry6KHH OTMeqaJI, qTO pasranxa npOHCXO)l{,lI.eHHSI HeepTH HMeeT 
He TOJIbKO HayqHO-TeX1IJiqeCKHH nnrepec, HO H nepsocrerreaaoe npax

THqeCKOe anasenae, TaK KaK OHa n03aOJISIeT nOJIyqHTb naaeacaue 
yKa3aHHSI, B KaKHX MeCTax HCKaTb HeepTb H KaK HaH60JIee ueJIeco06

pa3HO opraansoaan, ee paasenxy. 
npOHCXO)l{,lI.eHHe HeepTH - onna H3 HaH60JIee CJIO)l{HhIX H ,lI.O CHX 

nop )1.0 KOHua He pemennux np06JIeM eCTecTB03fIaHHSI. 

B OCHOBy cYIJ.I.eCTBylOIJ.I.HX rHnOTe3 nOJIO)l{eHhI npencraanenaa 06 
OpraHHqeCKOM H HeOpraHHqeCKOM npOHCXO)l{)l.eHHH He<j>TH H raaa. 

OCHoBhIBaSicb Ha npe,ll.CTaBJIeHHSIx. 06 opraHHqeCKOM npOHCXO)l{,lI.eHHH 

He<j>TH H raaa, COBeTCKHe reOJIOrH OTKpblJIH Ba)l{HeHlliHe nerprera
30HOCHhIe npoBHHUHH H 30HbI Heeprera30HaKOnJIeHHSI B pa3JIHqHbIX 
paaonax aaures crpaau. 

Bnepsue cooopaxenna 06 OpraHHqeCKOM npOHCXO)l{)l.eHHH HeepTH 
6b1JIH BbICKa3aHbI M. B. JIOMOHOCOBhIM. B 1759 r., a H,lI.eSI B03MO)!{

HOCTH HeOpraHHqeCKOrO nyrn ee npOHCXO)l{,lI.eHHSI 6bIJIa BhI,lI.BHHyTa 
60JIee nOJIyTopa BeKOB Ha3aA A. ryM60JIb,ll.TOM. 

10:2 

Funomesu He6p2aituilec/(o2o tipouexo1lC8eHuR ite¢niil 

Cpe,ll.H rHnOTe3 HeOpraHHqeCKOrO npOHCXO)l{,lI.eHHSI HeepTH umpoxyio 

H3BeCTHOCTb B aaurea crpaae nOJIyqHJIa ranoreaa n. 11. MeH,lI.eJIeeBa, 
KOTOpbIH CqHTaJI, qTO sona, nponaxas no pa3JIOMaM B rJIy6HHHble He

npa 3eMJIH, scrynaer BO B3aHMO)l.eHCTBHe C Kap6H,lI.aMH MeTaJIJIOB• 

Oripaaoaaauraecs TaKHM 06pa30M yrJIeBo)l.Opo,llHbIe napsr no TeM 
)l{e pa3JIOMaM nO,ll.HHMalOTCSI K BepxHHM qaCTSIM 3e~tHOH xopu, rne 

OHH KOHUeHTpHpylOTCSI, 06pa3ySI CKOnJIeHHSI HeepTH. Bxecre C rex 

JIa60paTopHhIMH HCCJIe,ll.OBaHHSIMH OH ,lI.OKa3aJI B03MO)l{HOCTb 06pa30

BaHHSI yrvreaonoponos npa B3aHMO,ll.eHCTBHH BO,ll.bI C Kap6H)l.aMH MeTaJI-

JIOB. 
B 1889 r. CBOIO KOCMHqeCKYIO rHnOTe3Y B MOCKOBCKOM 06IJ.I.eCTBe 

HCnbITaTeJIeH npaponsr H3JIO)l{HJI B. n. COKOJIOB. 
3TH rHnOTe3hI He nOJIyqHJIH urapoxoro pacnpOCTpaHeHHSI H B aa


xane XX B. npaKTHqeCKH 6bIJIH onpoeeprnyru BhI,lI.alOIJ.I.HMHCSI pa


60TaMH H. 11. AH,lI.pYCOBa, A. n. ApXaHreJIbCKOrO H 11. M. ry6KHHa.
 
O,ll.HaKO, aasnaas C 50-x rr., H)l.eSI HeOpraHHqeCKOrO npOHCXO)f(,1leHHSI
 

HeepTH BHOBb 6bIJIa BbI)l.BHHyTa COBeTCKHMH HCCJIe,ll.OBaTeJISIMH
 

H. A. KY,ll.PSIBUeBbIM, B. H. KponOTKHHbIM, B. B. nOp(tmpbeBbIM
 
H ,lI.p., a TaK)I{e 3apy6e)l{HhIMH yqeHbIMH K. MaK-nepMaTOM, cI>. XOH

JIeM H ,lI.p. O,ll.HaKO H 3TH rHnOTe3b1 6bIJIH onposepruyra JIOrHKOH OT


KpblTHH 3aJIe)l{eH aerpra H raaa B ocanoxaux noponax.
 

I'unomesu OpZaHU'leCKOZO npOUCX01lCdeHUR nepmu 

cI>aKThI nOBceMecTHoH npHypOqeHHOCTH CKOnJIeHHH H~H H ra3a 

K OCa,ll.OqHbIM 06pa30BaHHSIM H CXO,ll.CTBa 3JIeMeHTOB XHMHqeCKOrO co

CTaBa HeepTeH H )l{HBOrO BeuI.eC1Ba CJIy)l{aT y6e,ll.HTeJIbHbIM )].OKa3aTeJIb

CTBOM npaBHJIbHOCTH rHnOTe3bI OpraHHqeCKOrO npOHCXO)l{)].eHHSI HeepTH 

H r-asa. Bnaroaaps pa60TaM r. nOTOHbe (1905 r.), 11. M. ry6KHHa 
(1932 r.) H n. Tpacxa (1939 r.) urapoxoe npH3HaHHe nOJIyqHJIO 

npe,ll.CTaBJIeHHe 0 )l{HBOTHO-paCTHTeJIbHOM xapaxrepe HCXO,ll.HOrO ,lI.JISI 

HeeprH opraaasecxoro BeIJ.I.eCTBa. B paoorax H. l1. Aanpycoaa H 
r. n. MHAaHJIOBCKOro, ony6JIHKOBaHHblx B HaqaJIe XX B., H n03)1{e 

B paeorax B. B. Be6epa (1955 r.) H H. M. Crpaxosa (1954 r.) 6bIJIa 
H3JIO)l{eHa TeopHSI HeqrreMaTepHHcKHX CBHT ,H nOKa3aHbI B03MOiKHble 

nYTH o6pa30BaHHSI HeepTH H3 pacceaaaoro B HHX oprauavecxoro 
BeIJ.I.eCTBa. 

Bonsuras POJIb B pa3BHTHH OpraHHqeCKOH rHI10Te3bI npHHa,LlJIe)l{HT 

11. M. ry6KHHy, KOTOpbIH paCKpbIJI perHOHaJIbHbIH xapaxrep aerprera
3006pa30BaHHSI H YKa3aJI na )l.JIHTeJIbHOCTb IlTHX npoueccos, npore

KaBllIHX B resenae acero nepnoaa pa3BHTHSI 3eMHoH KOpbI. 
Ilpoueccax npeBpaIJ.I.eHHSI HCXO,ll.HOrO OpraHHqeCKOrO BeIJ.I.eCTBa 

B yraeaonopona nOCBSIIJ.I.eHhI pa60TbI MHOrHX COBeTcKHX yxeaux. 
Ocoooe BHHMaHHe B HHX y,ll.eJISIeTCSI H3yqeHHIO epaKTopoB, cnocoecray
IOIJ.I.HX npeBpaIJ.I.eHHIO OpraHHqeCKOrO BeuI.eCTBa B aeqrrs: ,lI.eSITeJIbHOCTH 

MHKpoopraHH3MoB, resmeparype, )l.aBJIeHHIO, XHMHqecKHM npoueccax 

H T. n. 
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DpHHU:HnHaJIbHaH CXeMa npOu:eCCOB npeOOpa30BaHHH oprannue
CKOro aemecraa B HeepTb H r-as COrJIaCHO COBpeMeHHbIM'npeACTaBJIeHHHM 
CBOAHTCH K cnenyrouieay. 

Flpouecc 06pa30BaHHH OCaAKOB conpOBO)/{AaeTCH OTJIO)/{eHHeM 
·OpraHHqeCKOrO seurecrna, KOTOpOe MO)/{eT 6bITb KaK B paCCeHHHOM 
COCTOHHHH, TaK H CKOHu:eHTpHpOBaHHbIM B KaKoH:-JIH60 TOJIIIJ;e. 
OTJIO)KeHHe HCXOAHOrO opranaxecxor-o neuiecrsa B03Mo)/{HoIHe TOJIbKO 
B r JIHHHCTbIX OCaAKaX, KaK npennonaraan panee, HO H B necvansrx, 
aJIeBpOJIHTOBbIX H Kap60HaTHbIX noponax, npasea HaH60JIee 6JIaro
npaarnue yCJIOBHH AJIH ero HaKOnJIeHHH C03AalOTCH B npaopeacasrx 
qaCTHX MOpCKHX 6acceH:HoB, B JIaryHax, 3aJIHBaX, osepax H 60JIoTax. 
Ilpouecc npe06pa30BaHHH OpraHHqeCKOrO semecraa B HeepTb H raa 
npOHCXOAHT B yCJIOBHHX BOCCTaHOBHTeJIbHOH: cpensr. 

BOCCTaHOBHTeJIbHaH cpena C03AaeTCH B 6acceH:Hax, rAe HaKanJIH
BalOTCH ocaaxn, coaepacaume opranaqecxoe seutecrso, npn yCJIOBHlf 

. AJIHTeJIbHOrO H YCTOH:qHBOrO_HX norpyacenna, 6JIarOAapH qeMy AO
CTHraeTCH nOJIHaH H30JIHU:HH ocaaxoa OT 3eMHOH: nosepxnocrn (OT 
KHCJIOpOAa B03Ayxa) HenpOHHu:aeMbIMH TOJIr.u.aMH BbIIIIeJIe)/{aIIJ;Hx 
rropon. KpOMe roro, AJIHTeJIbHOe norpyxcenae H MOIIJ;HbIe TOJIIIJ;H 
ocanxos cnocoocrayror YBeJIHqeHHIO AaBJIeHHH H TeMnepaTypbI, qTO 
HBJIHeTCH OAHHM H3 HenpeMeHHblx yCJIOBHH: AJIH npeBpar.u.eHHH opra
HHqecKOrO aentecrsa B HeepTb H ras. 

H3JIO)KeHHaH cxeMa AaeT npeACTaBJIeHHe 06 yCJIOBHHX, KOTopble 
MoryT cnocoocrsoaan, npe06pa30BaHHIO OpraHHqeCKOrO BeIIJ;eCTBa 
B yrJIeBOAOpOAbI. MHorHe epH3HKO-XHMHqeCKHe epaKTopbI, 06ycJIOBJIH
saronme 3TOT npouecc, euie HeH3BeCTHbI, OAHaKo epaKTHqeCKHe AaH
HbIe 0 3aKoHoMepHocTHX pacnpenenenaa BbIHBJIeHHbIX 3aJIe)/{eH: HeepTH 
B 3eMHOH: xope cBHAeTeJIbCTBYIOT B nOJIb3Y oprannuecxoro nponcxo
)KAeHli'H HeepTH. TaK, 99,9 % H3BeCTHbIX MeCTOp0)/{AeHHH: HeepTH H rasa 
CBH3aHO C OCaAOqHbIMH noponava, a BHyTpH HHX - C pemOHaJIbHbIMH 
aedrrer-aaonocasnm KOMnJIeKCaMH, xapaKTepH3ylOIIJ;HMHCH onpene
JIeHHbIM Ha60poM epaU:HH:. B TO )/{e BpeMH B 06JIacTHx pacnpocrpanenas 
xpyrmux r.u.HTOB (BaJITHH:CKOrO, AeppHKaHcKoro, ApaBHH:CKoro), co
npaxacaiounrxca C npoAyKTHBHbIMH KOMnJIeKCaMH, npH3HaKH nedrre
ra30HaKOnJIeHHH: OTCyTCTByIOT. CJIeAyeT YKa3aTb raxxce, qTO XHMH
qeCKHe COCTaBbI HeepTeH: H ApyrHx KaycT06HoJIHToB nOA06HbI H qTO B 
OCaAOqHbI..x noponax oonapyxeno orpoanoe KOJIHqeCTBO OpraHHqeCKOrO 
aernecraa, npnsea HaJIHqHe B COCTaBe HeepTeH: yrnepona, soaopona, 
a30Ta, cepu H apyrax 3JIeMeHTOB YKa3bIBaeT na npOHCXO)/{AeHHe He
epm H3 paCTHTeJIbHO-)KHBOTHbIX OCTaTKOB. K 3ToMy CJIeAyeT A06a
BHTb CXOACTBO H30TonHbIX COCTaBOB HeepTeH: H semecrn oprannsecxoro 
MHpa H r.n, 

r JlABA II 

YCJlQBIUI 3A.JJ~rA.HHll HE~TH H nPHPO~HOrO· rA.3A. 
B 3EMHOR KOPE .. 

§ 1. nOHHTHe 0 nopoaax-xoaaexropax 

KOJIJIeKTOpaMH Ha3bIBalOTCH ropnue noponu, xoropsre MoryT CJIy
)/{HTb BMeCTHJIHr.u.eM HeepTH, rasa H BOAbI H B TO )/{e BpeMH 06JIaAaTb 
AOCTaTOqHOH: npOHHu:aeMOCTblO, qT06bI ornasars HX B CKBa~HHbI npn 
c03AaHHH neperraaa AaBJIeHHH. B OCHOBy sroro onpenenenua nOJIO
)/{eHbI eMKOCTHbIe H epHJIbTpaU:HOHHbIe CBOH:CTBa, xoropsre npacyura 
aexoropua OCaAOqHbIM, H3Bep)/{eHHbIM H MeTaMopepHqeCKHM nopo
AaM. Buure OTMeqaJIOCb, qTO nOAaBJIHIOr.u.aH nacrs BbIHBJIeHHbIX MH
POBbIX 3anaCOB HeepTH npnypoxeasr K OC3AOqHbIM nopOAaM-KOJIJIeKTO
pax. Do cocrany CKeJIeTa nopoAbI-KOJlJIeKTOpbI B OCaAOqHbIX OTJIO
)/{eHH.jJX MoryT 6bITb (no B. H. naxHoBy) KBa,pu:eBbIMH (neCqaHHKO
BbIMH), KBapu:-nOJIeBOIIInaTOBbIMH (neCqaHO-rJIHHHCTbIMH), Kap60
HaTHbIMH H 3BanopHToBbIMH (rHnc-aHrHAPHToBbIMH). 

Kaapnesue KOJIJIeKTOpbI xapaxrepnaytorca XOpOIIIeH: orcoprupo
BaHHOCTblO H OKaTaHHOCTblO sepen. DOcJIeAHee cnocoocrnyer HX CJIa
60My ynJIOTHeHHIO H MHHHMaJIbHOH: aHH30TponHH. UeMeHT B 3THX 
KOJIJIeKTOpax oopasyercx aa cxer BTOPHqHbIX KpHCTaJIJIOB xaapua. 
B nopOBOM npOCTpaHCTBe BblIIaAalOT XaJIu:eAOH, onan, KaJIbU:HT H 
AOJIOMHT. Kpoxe roro, uexenr oopaayercs aa cxer pa3pyIIIeHHH ca
MHX aepea nOpOAbI. Knapueaste KOJIJIeKTOpbI OTJIHqalOTCH XOpOIIIHM 
BblTeCHeHHeM HeepTH H rasa H OTHOCHTeJIbHOH: BbIAep)/{aHHOCTblO no 
nJIOIIJ;aAH. 

KBapu:-nOJIeBoIIInaToBbIe KOJIJIeKTOpbI (nOJIHMHKToBbIe) CJlO)/{eHbI 
3epHaMH MHHepaJIOB H npoayxraxa pa3pyIIIeHHH ropaux nopon. OHH 
COAep)/{aT xsapu, o6JIOMKH nOJIeBbIX IIInaTOB, CJIIOAbI, napoxcena, 
H3BeCTHHKOB, AOJIOMHTOB H Apymx nopoa: xapaxrepasyrorca IiJIOXOH: 
OKaTaHHOCTblO, cnoc06HOCTblO CHJIbHO ynJIOTHHTbCH npn AHareHe3e 
H BbICOKOH:aHH30TponHocTblO. UeMeHTaU:HH nOJIHMHKTOBbIX KOJIJIeKTO
pOB npOHCXOAHT aa cxer xerauoprpasaa rJIHHHCTbIX MHHepaJIOB, 06
pa30BaHHH HJIJIHTa H XJIOpHTa, 06BOJIaKHBalOIIJ;HX aepna nOpOAbI, 

Hexoropue Kap60HaTHbIe KOJIJIeKTOpbI raxace MoryT 6bITb CJIO
)/{eHhI 06JIoMKaMH nopon. 

Bo scex nepeqHCJIeHHbIX BbIIIIe rpynnax KJIaCTHqeCKHX KOJIJleKTO
pOB nycrornoe npOCTpaHCTBO epopMHpyeTcH OAHOBpeMeHHO C npouec
caMH ocaAKo06pa30BaHHH sa cxer Me)/{3epHOBbIX nop. CJIeAOBaTeJIbHO, 
rropsr KOJIJIeKTOpOB B 06JIOMOqHbIX nopoaax nepanunue. OHH XOpOIIIO 
co06IIJ;alOTcH Me)/{AY c060H:, qTO AeJiaeT npOHHu:aeMOH: TBepAYIO epa3y 
(MaTpHU:y) nOpOAbI. Pasxepu TaKHX nop naoma cyutecrseano yMeHb
IIIalOTCH BCJIeAcTBHe ueMeHTaU:HH nopon npa HX nnarenese. Komparypa
U:HH Me)/{3epHOBbIX nop KJIaCTHqeCKHX nOpOkKOJIJIeKTOpOB raxsce pas
JIHqHaH. OHa MO)/{eT ,6b1Tb pOM60HAaJIbHOH: npa PbIXJIOH: yKJIaAKe 
XOpOIIIO OKaTaHHbIX sepen, TeTpa3ApHqeCKOH: npa nJIOTHOH: yKJIaAKe 
yrJIOBaTbiX sepea (pHC. 34) H r.u.eJIeBH,ll.HOH: npn qeIIIYH:qaTOH: yKJIaAKe. 

. 105 
104 



a	 ~ 

PHC. 34. BHAbi nop	 PHC. 35. Kapeoaeraaa nopona 
C nopaxa, oepasoaaemaaaca Ba - pOM(\01lA8Jlbllbie - XOpOWO OTCOpTHpOB8H pe

lIaH BbiCOKonOp"CT811 nopoga: 6 - H'IeHCTble. ayasrare BbU.l{ena'lHB8HHII (no
 
K8118JlOBHAllbie - nJlOXO OTCOPTUPOB811H8H IIH3 C. .n. Ilapcouy)
 
xonopacras nopoaa: B - POMl!oHA8JlbHble (B,).
 
TeTP83AP"'leCKle (B 1) - XopOWO OTCOPTIlPOB8H A - K8BepH8; K8H8Jlbl: B - rpe
118H nopcaa C nOp"CThlMH 8epH8MH H O'leHb BbI lII,IIHHbllI. C - naccxocren H8nJI8CTO'
 
COKolI nopHcToCTblO; e - pOMl!oH,/\8JlbHble," Te B8HHH. D - P8CTBopeHHH
 
Tp89.I\PH'IeCKHe HAP. - XOpOWO OTCOpTHpOB8H

HaH. 110 CII,elleRTHpOB8HH8H rropcna	 nOHHlKeH-

Holl nopHcTOCTH (no O. E. Mellll,ep) 

DOJIbllIaSi rpynna xapeoaarasrx KOJIJIeKTOpOB 06pa3yeTcSI opra

HoreHHbIM H xeaorenaax nyrea. KaJIbU:HT, BbIna.n:aSl H3 pacraopos, 
ueaenrapyer .3TH OCa.n:KH, BCJIe.n:CTBHe lIero lj>OpMHpyIOTCSI TOJIIIJ,H 

M.OHOJIHTHbIX nopon CO cJIa60 pa3BHTbIMH H 3allaCTYIO He C006IIJ,aIO

IIJ,HMHCSI nopasm. MaTpHu:a B TaKHX noponax 6y.n:eT aenpoaauaeaoa. 
nyCTOTHoe npOCTpaHCTBO B HHX lj>opMHpyeTcSI 3HallHTeJIbHO n03)1{e 

oca.n:KOHaKOnJIeHHSI, OHO 06yCJIOBJIeHO nOCTce.n:HMeHTaU:HOHHbIM pac
TpeCKHBaHHeM noa BJIHSlHHeM TeKTOHHlIeCKHX npoueccos, TenJIOBbIX 

.n:elj>opMaU:HH, .n:OJIOMHTH3aU:HH H T. n. nOCJIe.n:YIOIIJ,HM BbllIJ,eJIallHBaHHeM 

xacrs TpelIJ,HH npespamaerca B xasepau. CJIe.n:OBaTeJIbHO, 06pa30BaH

HbIe no.n:06HbIM 06pa30M nycroru SlBJISIIOTCSI BTOpHlIHbIMH. 

3BanopHTOBbIe (xeaorenasre) KOJIJIeKTOpbI CBSl3aHbI B OCHOBHOM 

C rnncavn H .n:OJIOMHTaMH. Ilpoaauaeaoe nycroraoe npOCTpaHCTBO 

B HHX TaK)I{e aropasao. OHO lj>opMHpyeTcSI B pe3YJIbTaTe paCTBopeHHSI 

MaTpHU:bI Bo.n:aMH, xoropue U:HpKyJIHpyIOT no 06pa30BaBllIHMCSI 

npa .n:HareHe3e TpeIIJ,HHaM, C03.n:aBaSi KapCTOBbIe nOJIOCTH H xa

sepau. 
BTOpHlIHble nycrorsr xoryr 06pa30BbIBaTbCSI H B xope BbIBeTpHBa

HHSI 1l0.n: .n:eHCTBHeM 3P03HOHHbIX npoueccos. 

JI.JISI BTOpHlIHbIX nycror xapaxrepaa TpeIIJ,HHhI, KaBepHOBbIe H xa

HaJIOBH.n:HbIe nopsr (pHC. 35).
B noponax C BTOpHlIHOH nopncrocrsio lj>HJIbTpau:uSI lj>JIIOH.n:OB H' 

xapaxrep HaCbIlIJ,eHHSI MaTpHU:bI xapaKTepH3yIOTcSI npHcylIJ,HMH xaac

)l,OMy rnny nopon oc06eHHocTSlMH. TaK, B Me)l{3epHOBO-TpeIIJ,HHHOM 

KOJIJIeKTOpe Helj>Tb 3aKJIIOlIeHa B OCHOBHOM B Me)l{3epHOBbIx nopax 

MaTpHU:bI, a q>HJIbTpaU:HSI ee K CKBa)l{HHaM no CHCTeMe TpeIIJ,HH. 

B TpelIJ,HHHOM KOJIJIeKTOpe nopu MaTpHU:bI 3anOJIHeHbI B OCHOBHOM CBR
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aMmoA BO)l,OI\, a eMKocTi>iO H nYTSlMH <pHJIb:rpaU:HH He<PTH cJIY>ka1' 

K3BepHbI, TpelIJ,HHbI H T. n. 

Becsxa Ba)l{HblM lj>aKTopoM, BJIHSlIOI4HM KaK na eMKoCTHbIe, TaK 

H na lj>HJIbTpaU:HoHHble CBoHcTBa KOJIJIeKTOpOB, SlBJISleTCSI rJIHHHCTOCTb 

nopon. Ona He TOJIbKO CHH)I{aeT 3TH CBOHCTBa B npouecce lj>OpMHpO

BaHHSI KOJIJIeKTOpOB, TaK KaK cnocoocrayer 3anOJIHeHHIO nycrornoro 
npOCTpaHCTBa, HO H OKa3b1BaeT OTpHu:aTeJIbHOe B03.n:eHCTBHe na lj>HJIb

TpaU:HOHHble CBOHCTBa npHCKBa)l{HHHOH30HbI npn BCKpbITHH nJI.aCTa 

na CJIa60MHHepaJlH30BaHHOM pacrsope H na 3TH )l{e CBOHCTBa nJIaCTa 

B u:eJIOM npH 3aKallKe B Hero npeCHOH BO.n:bI B npou:ecce pa3pa60TKH 

3aJIe)l{H C 3aBo.n:HeHHeM. 

TaKH'M 06pa30M, nponyxrnaasre nJIaCTbI-KOJIJIeKTOpbI Helj>TSlHbIX 

H ra30BbIX 3aJIe)l{eH XapaKTepH3yIOTCSI 60JIbllIHM pa3Ho06pa3HeM, 

06yCJIOBJIeHHbIM pa3JIHlIHSlMH MHHepaJIbHOrO COCTaBa CKeJIeTa, rnna 
uexeara, CTeneHH u:eMeHTaU:HH H rJIHHHCTOCTH, BH.n:a nycrornoro 
npOCTpaHCTBa, pasxepoa nop H sepea noponu, CTeneHH O.n:HOpO.n:HOCTH 

H T. n. JI.JISI 06JIerQeHHSI H3YlleHHSI KOJIJIeKTOpOB pa3pa60TaHO MHO

)l{eCTBO KJIaCcHlj>HKaU:HH. B lIaCTHOCTH, B. H. JI.axHoB no 60JIbllIHH

CTBy H3 nepesncnennux H paCCMaTpHBaeMbIX HH)I{e nOKa3aTeJIeH, 

a TaK)I{e 3aBHCHMbIX OT HHX KOMnJIeKCHbIX nOKa3aTeJIeH (y.n:eJIbHbIe 

eMKOCTb H Helj>Tera30co.n:ep)l{aHHe, K03epepHU:HeHT BbITeCHeHHSI H T. n.) 

npeanaraer BbI.n:eJISlTb npeHMYlIJ,eCT~eHHO nars OCHOBHbIX KJIaCCOB. 

TaK, no rany noposoro npOCTpaHCTBa OCHOBHbIMH OH ClIHTaeT 

KJIaCCbI KOJIJIeKTopOB: Me)l{3epHOBblX, Me)l{3epHOBO-TpeIIJ,HHHbIX, Tpe

IIJ,HHHbIX, TpeIIJ,HHHO-KaBepHOBbIX H KaBepHOBbIX. 

Cpena neClIaHO~rJIHHHCTbIX (reppareaasrx) KOJIJIeKTOpOB no .n:Ha

srerpy sepea d K r xnaccy OTHOCSlTCSI rpycosepaacrsre (raJIellHHKH)a 
C da = 1 MM; KO 1I xnaccy - xpynaosepancrsre (necxanaxu), da = 
= 0,3 + 1 MM; K I II xnaccy - cpenaesepnncrsre (necuanaxn), 

da = 0,1 +0,3 MM; K IV xnaccy - MeJIK03epHHCTbie (aJIeBpOJIHTbI), 

da = 0,3 MM. Cpenn Kap60HaTHbIXKOJIJIeKTopoB: I KJIaCC - xpyrmo

06JIOMOllHble (pbIXJIbIe, paxyumaxa), d3 = 5 MM; II KJIaCC - MeJIKO

06JIOMOllHble, d ' = 1 +5 MM; II I KJIaCC xpynaosepaucrue, da = a 
= 0,2 +1 MM; IV KJIaCC -	 cpenaeaepaucrsre, da = 0,05 +0,2 MM; 

V KJIaCC - TOHK03epHHCTble, da = 0,05 MM. 

no cocrasy uexeura BbI.n:eJISIIOTCSI: KOJIJIeKTOpbl C r JIHHHCTbIM ue
MeHTOM, npencraaneaasra m.n:pooKHCJIaMH MeTaJIJIOB H u:eOJIHTaMH; 

KOJIJIeKTOpbI C Kap60HaTHbIM H OnaJIOBO-XaJIu:e.n:OHOBbIM u:eMeHTOM. 

B 3aBHCHMOCTH OT paaaepos pa3JIHQaIOT MeranopbI, nopu csepx-, 
KanHJIJISlpHbIe, KanHJIJISlpHble H cy6KanHJIJISlpHbIe. Meranopbl, K KO

TOPbIM OTHOCSIT H MHoroMeTpoBble xapcrossre nOJIOCTH, HMeIOT cpen

HIfH Pa.IJ:Hyc 60JIee 10 MM; paaxepu cBepXKanHJIJISlpHbIX nop OT 0,1 
.n:o 10 MM, KanHJIJISlpHbIX - OT 10-3 .n:o 0,1 MM H cy6KanHJIJISlpHbIX 

MeHee 10-3 MM, HJIH srenee 1 MKM. B npaponaux YCJIOBHSlX nopu no

CJIe.n:HeH rpynnbI HenpoHHu:aeMbI. 

no CTeneHH rJIHHHCTOCTH, nOKa3aTeJIeM KOTOpOH SlBJISleTCSI OTHO

CHTeJIbHaSi rJIHHHCTOCTb 'l'JrJI' I KJIaCC 06pa3yIOT lIHCTbIe KOJIJIeKTOpbI, 

'l'J rJI < 0,05; II KJIaCC -CJIa60rJIHHHCTbIe, 'l'JI'JI = 0,05 +0, 1; I II 
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xnacc - cpenner.nnnncrue, 'YJrJI = 0,1 +0,2; IV KJIaCC - noasr

llIeHHO rJIHHHCTble, = 0,2 +0,5; V KJIaCC - CHJIbHOrJIHHHCTble,
'YJ r JI
 
'YJrJI > 0,5.
 

§ 2. nOpHCTOCTb nopoa 

nOpHCTOCTb KOJIHlIeCTBeHHO OII.eHHBaeT eMKOCTHhle CBoHcTBa no
pO,lJ.-KOJIJIeKTopoB. B 06IIJ.eM BHJl.e 3TO OTHOllIeHHe 06'beMa nycror 
(nop) B 06pa3II.e K ero 06'beMy, supascenaoe B npouenrax, 3TO »ce 
OTHOllIeHHe B Jl.OJIHX eJl.HHHII.bI Ha3bIBaeTCH K03epqmII.HeHTOM nopncrocra. 

B	 COOTBeTCTBHH C nopoaux npocrpancrsox nopacrocrs MO)/{eT 
6bITb rrepBHlIHoH H BTOpHlIHOH H, CJIeJl.OBaTeJIbHO, Me)/{3epHOBoH, 
Me)/{3epHOBO-TpeIIJ.HHHoH, TpeIIJ.HHHO-KaBepHoBoH, xaaepnosof H np. 

npHHHTO non rrOHHTHeM c06cTBeHHo nopHCToCTH noanwars Me)/{
aepuosyro nopHCTOCTb. Pa3JIHlIalOT naa OCHOBHbIX BHJl.a nopHCTOCTH 
06IIJ.YIO H OTKpbITylO: 

K03epepHII.neHT 06IIJ.eH nopHCTOCTH kn, ooIll = VII. OOIllIVOOP' rne 
VII. oeIII - 06'beM scex nop B nopone; Voop -:06'beM 06pa3II.a;
 

K03epepHII.HeHT OTKpblTOH rropHCTOCTH < ku. 0 = VII. clVoop, rae
 
VII. C - 06'beM C006IIJ.alOIIJ.HXCH nop B rrop0Jl.e. 

CJIeJl.OBaTeJIbHO, OTKpblTaH nopHCTOCTb HerrOcpeJl.CTBeHHO xapax
repasyer eMKOCTHble CBOHCTBa noponu KaK KOJIJIeKTOpa, OHa YllHTbI
BaeTCH npn noncsere 3anaCOB HeepTH H rasa, rrpoeKTHpOBaHHH H ana
JIH3e pa3pa60TKH H T. n. 

Onpenenenae OTKpbITOH nopHCTOCTH JIa60paTopHbIM nyrea OCHO
BaHO aa npHHII.Hne HaCbIIIJ.eHHH noponu KepOCHHOM no cnocooy Ilpeoo
pascencxoro. )l.lIH Kap60HaTHbIX nopon paapaooraau H npyrne cno
C06bI. OTKpbITylO rropHCTOCTb TOHKO- H MeJIKOnOpHCTbIX pa3HOCTeH 
nopon MO)/{HO onpenemrn, nyrea HarHeTaHHH B 06pa3II.bI pTyTH. 
IIIHpoKO npHMeHHIOTCH raiose reoepH3HlIeCKHe MeT0Jl.bI. 

B KOJIJIeKTOpax C TpeIIJ.HHHOH H KaBepHOBOH nopHCTOCTblO onpene- . 
JIHIOT: . 

K03epepHII.HeHT TpeIIJ.HHHOH nopHCTOCTH k il• Tp = VII. TplVoop, rne 
VII. r p -- 06'beM TpeIIJ.HH B nopone; 

K03epepHII.HeHT TpeIIJ.HHHO-KaBepHOBoH rropHCTOCTH k II . Tp.-KaB = 
Vn. TP.· Ka BI Vo6p, rne VII. Tp.-KaB - cyMMapHbIH 06'beM TpeIIJ.HH 

H	 xasepn B nopone; 
K03epepHII.HeHT nopnCTOCTH MaTpHII.bI k ll• M = VII. MIVoop, rne 

VII. M - 06'beM nopoaoro rrpOCTpaHCTBa MaTpHII.bI. 
MeTOJl.bI H3YlleHHH B JIa60paTopHbIX yCJIOBHHX KaK TpeIIJ.HHHbIX, 

,ell\
TaK H KaBepHoBbIx KOJIJIeKTOpOB B Kap60HaTHbIx rropo,lJ.ax pa3pa60
TaHbI K HaCTOHIIJ.eMy BpeMeHH eIIJ.e HeJl.0CTaTOllHO. n03TOMY BeCbMa 
Ba)/{HO HMeTb xerxoe npeJl.CTaBJIeHHe 0 reOJIOrHlIeCKOM CTpoeHHH 3a
JIe)/{eH, npayposenaux K KOJIJIeKTOpaM 3THX THnOB. 3HaHHe yCJIOBHH 
epOpMHpoBaHHH TaKHX KOJIJIeKTOpOB, xapaKTepa H3MeHeHHH reOJIO
rasecxoa 06cTaHoBKH nOCJIe nx 06pa30BaHHH H ocooennocrea paspa
60TKH 3aJIe)/{eH n03BOJIHeT (3oJIee OOocHoBaHHo BbIJl.eJIHTb yxacrxa pac
npocrpanenaa KOJIJIeKTOpOB C TpeIIJ.HHHOH H xaaepaonof rropHCTOCTblO. 

He06xo)J.HMO TaI\)/{e BeCTH Tll.I,aTeJIbHOe Ha6JIIOJl.eHHe aa 6ypeliHeM 
CKBa)/{HH B TpeIIJ.HHOBaTbIX H KaBepHOBbIX noponax, epHKCHpyH H3
MeHeHHe CKOpOCTH npoxozxn CKBa)/{HHbI H rJIy6HHbI rrpOBaJIOB HH
CTpyMeHTa, rrorJIOIIJ.eHHe 6ypoBoro pacrnopa H npyrne napyureans 
HOpMaJIbHOrO xo,n:a 6ypeHHH, He CBH3aHHbIe C TeXHHlIeCKHMH Heno
JIaJl.KaMH. B npooypeanux CKBa)/{HHaX Jl.OJI)/{eH nposonarsca HaH60JIee 
nOJIHbIHKOMnJIeKC rrpOMbICJIOBO-reoepH3HlIeCKHX HCCJIeJl.OBaHHH. Bee 
nannsre no H3YlleHHIO reonoruuecxoro CTpoeHHH Kap60HaTHbIX nopon 
Jl.OJI)/{HbI 6bITb TIIJ.aTeJIbHO YBH3aHbI C Ha6JIIOJl.eHHHMH, nOJIYlleHHbIMH 
B npouecce 6ypeHHH CKBa)/{HH, H Jl.aHHbIMH rrpOMbICJIOBO-reoepH3HlIe
CKHX HCCJIeJl.OBaHHH. 113 coaoxynaocrn nOJIYlleHHbIX pe3YJIbTaTOB 
CKJIaJl.bIBaeTCH 06IIJ.ee npencraaneaae ° crpyxrype noposoro npOCT
paHCTBa, xoropoe YTOllHHeTCH Jl.aHHbIMH xepaa. 

)lJIH onpenenenas TpeIIJ.HHHOH nopHCTOCTH rrpHMeHHIOT MeTOJl. 
WJIHepOB, MeTOJl. C HCrrOJIb30BaHHeM npOMbICJIOBO-reoepH3HlIeCKHX nan
HbIX (BK3, HfK) H MeTO,lJ., CBH3aHHbIH C epOTOKapOTa)/{eM CKBa)/{HH 
H HX HCrrbITaHH('M. 

)lJIH noncsera TpeIIJ.HHHOH nopacrocrn kilo Tp no MeTOJl.Y WJIHepOB 
rrOJIb3YlOTCH epOpMyJIOH kn. TP = btlF, rae b - Ka)/{YIIJ.eeCH saaseaae 
paCKpbITOCTH TpeIIJ.HH; l - Jl.JIHHa CJIeJl.OB TpeIIJ.HH B WJIHepe; F
rrJIOIIJ.aJl.b llIJIHepa. 

§ 3; Ilpoaauaeaocn, nopoa 
npOHHII.aeMOCTb - 3TO cnocooaocrs noponsr nponycxart, lIepe3 

cncrevy C006IIJ.alOIIJ.HXCH rrop )/{HJl.KOCTH H raasr HJIH HX CMeCH npn 
HaJIHlIHH nepenazta Jl.aBJIeHHH. OHa KOJIHlIeCTBeHHO xapaxrepnsyer 
epHJIbTpaII.HOHHble CBOHCTBa KOJIJIeKTopa. 

OTCyTcTBHe C006IIJ.aeMOCTH Me)/{Jl.Y nopavn nenaer nopony aenpo
HHII.aeMoH. Hexoropue noponu Moryl' 06JIaJl.aTb BbICOKOH 06IIJ.eH no
pHCTOCTblO H He 6bITb KOJIJIeKTOpaMH (aanpnvep, aexoropsre rJIHHbI, 
MeJI). OJl.HH H re )/(e noponsr C rrepBHlIHOH HJIH Me)/{3epHOBOH nopa
Cl'OCTblO Jl.JIH pa3JIHHHbIX epJIIOHJl.OB 6bIBalOT npOHHII.aeMbI no-pa3HOMY. 
Iloponu, aenponnuaeaue Jl.JIH HeepTH H B0Jl.bI, MoryT 6bITb npOHHII.aeMbI 
Jl.JIH raaa BCJIeJl.CTBHe ero 60JIbllIOH npOHHKalOIIJ.eH crroc06HOCTH; rro
ponu, nenponnuaeasre Jl.JIH BbICOKOBH3KHX HeepTeH, rrpOHHII.aeMbI Jl.JIH 
MaJIOBH3KHX. B paCCMaTpHBaeMbIX noponax epHJIbTpaII.HH epJIIOHJl.OB 
rrpOHCXOJl.HT rro nopax MaTpHII.bI, CoeJl.HHHIOIIJ.HMCH Me)/{Jl.Y C060H. 

OrrbITHbIMH Jl.aHHbIMH yCTaHOBJIeHO, liTO HeepTb MO)/{eT Jl.BHraTbCH 
no nopav, pasaep KOTOpbIX 60JIbWe 1 MKM, a raa MO)/{eT nepevemarscn 
rro nopau 3HallHTeJIbHO MeHbwero paavepa. 

BeJIHlIHHa epH3HlIecKoH rrpOHHII.aeMOCTH OII.eHHBaeTCH H3 ypaBHe
HHH )lapCH: knp = Q~tI(!:ipl !:iLF), rne Q- pacxon )/{HJl.KOCTeH, 
ra30B HJIH HX CMeceH C Jl.HHaMHlIecKoH BH3KOCTblO fl., nporexaioumx 
sepea 06'beM noponu cesenaex F non Jl.eHcTBHeM rpanaeara Jl.aBJIeHHH 
!:ipl!:iL; !:ip - nepenazt Jl.aBJIeHHH; L - Jl.JIHHa 06pa3II.a noponu. 

M2.B Cl1 epH3HlIecKaH npOHHII.aeMOCTb HMeeT pasxepaocrs 
ECJIH sepes 06pa3eII., npensapnreasno sxcrparaposaaasnt OT 

HeepTH H asrcyurennun Jl.0 rrOCTOHHHOH MaCCbI, nponycrnrt, HHepTHblH 
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;00% Za3a	 ras (a30T Hfill Bb:1.n;yX),· fo 
rasonpoaanaeaocn, raxoro 06

pasua 6y.n;eT Ha3hIBaThCH a6co

JIIOTHOH npoaauaeaocrsio. OHa 

xapaKTeplf3yeT ~lf3lflleCKlfe 

CBOHCTBa nopncroa cpensr npa 
~lfJIhTpau,lflf nOTOKa auepraoro 
rasa no scex noposax sana
JIaM. 

Ilpa .n;Blf)KeHlflf sepea oopa

sen aeonaoponaoa )Klf.n;KOCTlf, 

npe.n;cTaBJIeHHOH pa3HhIMlf ~as% 
A'\'\'\'\W\! \I \I ~,'\\ 8a8bl 3aMlf B pa3JIlfllHhIX COCTOHHlfHX 

"' - - 100%Hct/Jmu (ra3--Bo.n;a, He~h--Bo.n;a, 

~1 Dz ~3 1__1* ra3--He~Th, ra3--He~h-

sona) , BeJIlfqlfHhI npoaauae-
PHC. 36 Cocras rpexrpasosoro nOTOKa B no

MOCTlf,	 onpenenaeasre no
PHCTOH cpene B 3aBHCHMOCTH OT HachIw.eH-

HOCTH <f!a3aMH ~lfJIhTpau,m.j Ka)K.n;oH as ~a3, 
6y.n;yT OTJIlfqaThCH OT a6COJIIOT

cjl8soBoro; 2 - npeHMYII\ecTBeHHO AByxcjl8soBoro; 
06J18CTH nOTOKOB: 1 - npeHMYII\ecTBeHHO 0AHO

HOH npoanuaeaocra If onaa OT
3 - Tpexcjl8soDoro; 4 - JlHHBB. Orp8HHqBB8~
II\He SOHbI C 5 %-HhlM cOAeplK8BHeM K8lKAoro .n;pyroH. n03TOMY BBe.n;eHO no

cjlJllOHA8 B no TOKe 
HHTlfe 0	 ~D30BOH npoaauae-
MOCTlf, non KOTOpOH nOHHMa

eTCH cnoc06HOCTh nopacroa cpensr, HaChIIIJ.eHHOH HeO)!.HopO)!.HOH 

)Klf)!.KOCThlO, nponycxars xepea ce6H ornensnsre ee ~a3hI. cI>a30BaH 

npoaauaeaocn, onpenenaerca no ~opMYJIe ~lf3lfqeCKOH npoaauae
MOCTlf, B lIlfCJIlfTeJIe KOTOpOH YKa3hIBalOTCH COOTBeTCTBeHHO QHf.1H' 
HJIlf QBf.1Il' lfJIlf Qr~tr' Hanaxae HeCKOJIhKHX ~a3 B nopacron cpene 

cmosaer ~lfJIhTpau,HIO accaenyeaoa ~a3hI. n03TOMY ~a30BaH npo
amtaexocrs scerna xeasure a6COJIIOTHOH. 06hIlIHO ee aupaacaior B )!.O

JIHX a6COJIIOTHOH npoanuaeaocrn. Oraonreaae B % BeJIHlIlfH ~a30
BOH npoHlfu,aeMOCTlf H a6COJIIOTHOH Ha3hIBaeTCH OTHOCHTeJIhHOH npo

nauaexocrsio nOp0,L\hI. Ilpn ~HJIhTpau,lflf )!.Byx~a3HhIX caecea B 3a

BHClfMOCTlf OT CTeneHH BO)!.OHaChIIIJ.eHHOCTH KOJIJIeKTOpa B03MO)KeH 

·O)!.HO- H )!.Byx~a3HhIH nOTOK. Pacxon )!.Byx~a3HoH )KH)!.KOCTH, onpene

JIHeMhIH CyMMOH OTHOCHTeJIhHhIX nponauaeaocrejt noponu, scerna 

MeHhlllepacxo)!.a 0)!.Ho~a3HoH )KH)!.KOCTlf. B HallaJIhHhIH nepaon 3K

cnnyarauaa He~THHOH 3aJIe)KH, KOr,L\a CKBa)KHHa ~OHTaHHpyeT 
lIHCTOH He~ThlO, ~a30BaH nponauaeaocn, KOJIJIeKTOpa MaKCHMaJIh
HaH. 

Ilpn ~HJIhTpau,lfH rpexqiaaasrx cxecea B 3aBHClfMOCTH OT raso-, 

H$e- H BO,L\OHaChIIIJ.eHHOCTH nOTOK MO)KeT 6hITh O)!.HO-, )!.ByX H rpex

<jJa3HhIM (pHC. 36), Koopnanaru B JII060H roxxe TpeyrOJIhHHKa aa 

pHC. 36 nOKa3hIBalOT pa3JIHlIHYlO HaChIIIJ.eHHOCTh xepaa Ka)K)!.oH H3 

rpex ~a3. Ha rpeyronsnnxe Blf,L\HO, liTO yCJIOBHH O,L\HOBpeMeHHOH 

~HJIhTpau,HH rpexdiasaoro nOTOKa orpaHHlIHBalOTCH ovens He60JIhlllOH 

06JIaCThlO. Xapaxrepao, liTO cyMMapHhIH Tpex~a3HhIH nOTOK B nOH 

06JIaCTH 3UallHTeJIhHO HH)Ke MlfHHMaJIhHOrO )!.Byx~a3Horo nOTOKa. 
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Bee CKa3afIHOe asnne CnpaBe,L\JIHBO )!.JIH nOpO,L\ C nepBHlIHOH, HJIH 

3epHOBOH, nOpHCTOCThlO. Y TpeIIJ.HHOBaThIX nopoa aapany C xescrpa
HyJIHpHOH Ha6.'lIO)!.aeTCH H rpemaauas nposnnaeaocrs, KOTOpaH MO

)KeT )!.OCTHraTh BhICOKHX 3HalleHHH y nopon C HHlITO)KHOH Me)K3epHOBOH 

npoaauaeaocruo. 
no BeJIHlIHHe npoHHu,aeMOCTH B. H. naXHOB pa3~eJIHeT KOJIJIeKTO

psr aa nHTh KJIaCCOB: 

I ~ OqeHb BhICOKall, kup > 10-12 M~; 
II - BhICOKall, kllp = 1O13_IO-12 M2; 

III - cpe,l(HlIlI, kup = 10-14+ 10-13 M2;
 

IV - HH3Kall, kup = IO-U + 10-14 M2;
 

V - OqeHb HH3Kall, kup < 1O-1~ M2•
 

npOHHu,aeMO.CTh noponu MO)KeT 6hITh onpeneneaa no KpHBhIM 

BOCCTaHOBJIeHHH )!.aBJIeHHH npa HeYCTaHOBlfBllleMCH pe)KHMe. 

. § 4. 3aBHCHMOCTb nopacrocra H npoHHu.aeMOCTH 
OTAaBneHHR H TeMnepaTYP~ 

Ilepcnexraaa 06Hapy)KeHHH 3aJIe)KeH He~TH H raaa aa 60JIhlllHX 

rJIy6HHax . BhI3hIBaeT He06xo)!.HMOCTh H3YlleHHH BJIHHHlfH BhICOKHX 

)!.aBJIeHHH H TeMnepaTyp aa KOJIJIeKTOpCKlfe CBOHCTBa nJIaCTOB. Ilon 
)!.eHcTBHeM )!.aBJIeHHH H3MeHHeTCH ~opMa noposoro npocrpaacraa, 

3KcnepHMeHTaJIhHhIe ztaaasre CBH)!.eTeJIhCTByIOT 06 YMeHhllIeHHH no

pHCTOCTH H nponanaeaocra npn YBeJIHlIeHlfH )!.aBJIeHHH, npa 3TOM 

npenenu H3MeHeHHH npoaauaeaocra 60JIee 3HallHTeJIhHhI. Kpoae 
roro, Me)K3epHOBoH KOJIJIeKTOp,3aJIeralOIIJ.HH aa 60JIhllIHX r JIy6HHax, 

nonsepraercs npoueccax Tper.u.HHo06pa30BaHHH, npnsea lIeM rJIH

HHCTee KOJIJIeKTOp, TeM rpemnaoaarocrs ero 6Y,L\eT asnne. 3TH 

06CTOHTeJIhCTBa cyutecraenmor 06pa30M MeHHIOT npe)!.CTaBJIeHHH 0 

eMKOCTHhIX H ~HJIhTpau,HOHHhIX CBOHCTBax rJIy60K03aJIeralOIIJ.lfX no

po)!.. 

BMeCTe C TeM xepa, BhIHeceHHhIH C 60JIhllIHX rJIy6HH 6e3 coxpa

HeHHH nJIaCTOBhIX yCJIOBHH, nO)!.BepraeTCH )!.e~opMau,HH no)!. B03)!.eH

CTBHeM pa3rpY3KH, liTO npHBO)!.HT K YBeJIHlIeHHIO OTKphITOH nopHCTOCTH 

H npoaauaeaocra. no )!.aHHhIM B. M. n06phIHHHa, BeJIHlIHHhI no

npasouaux K03~Hu,HeHTOB )!.JIH 3HalleHHH OTKphITOH nopHCTOCTH, 

onpenenenasrx no xepay, BhIHeceHHOMY C rJIy6HH 2000 M, H3MeHHIOTCH ._, 
OT 0,986 )!.JIH lIHCTOrO KOJIJIeKTOpa )!.O 0,958 )!.JIH rJIHHHCTOfO. COOT

BeTCTBeHHO BeJIHlIHHhi nonpaaouaux K03~Hu,HeHToB )!.JIH 3HaqeHHH 

npoaauaexocsa H3MeHHIOTCH OT 0,90 )!.O 0,75. C YBeJIHlIeHHeM r JIy6HHbl 
.,. nonpaaosasre K03~Hu,HeHThI B03paCTaIOT. nJISI xepaa, asraeceauoro 

'.;'	 C rJIy6HHhI 4000 M, nonpaaovmse K03~Hu,HeHThI )!..1!H 3HalleHHH 

nopacrocra H3MeHHIOTCH OT 0,978 )!.JIH qHCTOrO KOJIJIeKTOpa )!.O 0,930 
,L\JIH rJIHHHCTOro, a )!.JISI nponanaexocru -- CQOTBeTcTBeHHO OT 0,84 
p,o O,Q4, . 
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§ 5. He4nera30HaCblIl\eHHOCTb nOpOJl,-KOJlJleKTOpOB 

Herpre- H raaoaacuuieaaocrs KOJIJIeKTOpOB KOJIHqeCTBeHHO xapax

TepH3YlOT ,ll,OJIIO oClbeMa nop, 3anOJIHeHHblX COOTBeTCTBeHHO He¢TblO 

H ra30M. Bupaxeaasre B ,ll,OJIHX e,ll,HHHlI,bI OHH Ha3bIBalOTCH K03¢¢H

lI,HeHTaMH COOTBeTCTBeHHO aerpre- H ra30HaCbIrn;eHHOCTH. ECJIH 06beM 

nop npHHHTb aa enaanuy, TO K03¢¢HlI,HeHT He¢TeHaCbIrn;eHHOCTH KOJI

JIeKTOpOB 6y,ll,eT pasea KH = I - K« o

)1.JIH 30HbI npenerrsnoro HaCbIrn;eHHH rH,ll,pO¢HJIbHOrO KOJIJIeKTOpa, 

rne KD• O = KD• CD' K03¢¢HlI,HeHT He¢TeHaCbIrn;eHHOCTH KH = I 
- KD• CD' B 3TOH 30He K03qxpHlI,HeHT He¢TeHaCbIrn;eHHOCTH rH,ll,po¢06

aoro KOJIJIeKTOpa pasea I, TaK KaK B HeM KB• CB = O. 
B JIa60paTopHbIX yCJIOBHHX conepacaaae CBH3aHHOH BO,ll,bI uaxo

,ll,HTCH no 06pa311,aM KepHa MeTO,ll,aMH lI,eHTpH¢yrnpoBaHHH H KanHJI

JIHpHOH BbITHMKH. OOJIee TOqHOe onpeneneane B nJIaCTe CBH3aHHOH 

sonsr B03MOMHO npa BCKpbITHH nJIaCTa C npHMeHeHHeM npOMbIBOqHOH 

MH,ll,KOCTH na He¢HJIbTpYIOrn;eMCH pacrsope. K03¢¢HlI,HeHT aedrrera

30HaCbIrn;eHHOCTH MOMHO YCTaHOBHTb H C noxontsio npOMbICJIOBO

reO¢H3HqeCKHX MeTO,ll,OB. B He06caMeHHOM CTBOJIe CKBaMHHbI ,ll,JIH 

3Toro npHMeHHeTCH MeTO,ll, 3JIeKTpHqeCKOrO conpOTHBJIeHHH. B 06ca

MeHHbIX KOJIOHHaX K; onpenenmor HeHTpOHHbIMH MeTO,ll,aMH. nOHBH

JIHCb ¢H3HqeCKHe npennocunxn onpenenenaa KH B 06caMeHHbIX KO. ~ JIOHHaX no ,ll,HarpaMMaM HMnYJIbC.HbIX HeHTpOHHbIX MeTO,ll,OB. 

)1.JIH ra30HOCHoro rH,ll,pO¢HJIbHOrO KOJIJIeKTOpa K03¢¢HlI,HeHT ra

30HaCbIrn;eHHOCTH K; = I - KB• o-

ECJIH ¢OpMHpOBaHHe ra~OBOH 3aJIeMH npOHCXO,ll,HJIO B pe3YJIbTaTe 

BbITeCHeHHH ra30M He¢TH H3 nepaoaaxansao He¢THHOH 3aJIeMH, TO 

K; = 1- KB• O - KH• O ' 

§ 6. nOHJlTHe 0 noxpuuixax 

nOKpbIIlIKaMH Ha3bIBalOT nJIOXO nponnuaeaue ropaue noponsr, 
nepexpsmatoinae H sxpauapyrourae CKOnJIeHHH He¢TH H rasa. K TaKHM 

noponax OTHOCHT rJIHHbI, aprHJIJIHTbI, rJIHHHCTbIe aJIeBpOJIHTbI, 

H3BeCTHHKH, COJIH, rarrcu, aHrH,ll,pHTbI. HaJIHqHe noxpsnuex - BaM

HeHlllee yCJIOBHe coxpaHHOCTH CKOnJIeHHH He¢TH H r-aaa. 

OCHOBHbIe xasecrsa, xapaxrepaayroume Ha,ll,eMHOCTb nOKpblIlIKH,

ee JIHTOJIOrHqeCKHH COCTaB, creneas O,ll,HOpO,ll,HOCTH, MOrn;HOCTb 

H xapaxrep pacnpocrpaaeaas. Ha,ll,eMHOCTb nOKpbIIlIKH onpenensercs 

TaKMe xapaxrepox ¢JIIOH,ll,a, oopaaytomero 3aJIeMb, H ee BbICOTOH. 

no JIHTOJIOrHqeCKoMY cOCTaBy HaH60JIbilieH Ha,ll,eMHOCTblO OTJIH

qalOTCH COJIeHOCHbIe TOJIrn;H. Oc06eHHOCTH HX ¢OpMHpOBaHHH 06yCJIO

BHJIH perHOHaJIbHbIH xapaxrep HX pacnpocrpaaeaas H 60JIbIIIylO 
MOrn;HOCTb. 

HaH60JIee pacnpocrpaaeau rJIHHHCTbIe nOKpbIIlIKH. Ilpa 3TOM 

MOHTMOpHJIJIOHHTOBbIe rJIHHbI 06JIa,ll,a1OT JIyqllIHMH 3KpaHHpylOrn;HMH 

CBoHCTBaMH. 4eM onaoponnee COCTaB rJIHH, TeM OHH MeHee nponaua
exsr. npH~YTCTBHe B rJIHl:!a~ npocnoes necsanaxa H aJIeBpOJiHTa yBeJIl1

U2 

11 nsaer HX npOHHlI,aeMOCTb. Ha CHHMeHHe sxpanapyiourax CBOHCTB 

rJIHH OKa3bIBaeT BJIHHHHe YBeJIHqeHHe HX nJIOTHOCTH, TaK KaK 60JIee 

IlJIOTHbIe rJIHHbI nerve paCTpeCKHBaIOTCH. 

3KpaHHpylOrn;He csoacraa noxpsnnex 3aBHCHT OT MOrn;HOCTH. 

)1.JIH raaa, 06JIa,ll,alOrn;ero HecpaBHeHHO 60JIbllIeii nO,ll,BHMHOCTblO, qeM 

He¢Tb, npn nposnx paBHbIX yCJIOBHHX nOKpbIIlIKa ,ll,OJIMHa HMeTb 

60JIbWylO MOrn;HOCTb. Oc06eHHO 3TO xacaercs ra30BbIX 3aJIeMeH C 60JIb

IlIHM 3TaMOM ra30HOCHOCTH H BCJIe,ll,CTBHe sroro C aHOMaJIbHO BbICO

KHMH ,ll,aBJIeHHHMH. 

I1CXO,ll,H H3 paaxepoa pa3JIHqalOT nOKpbIIlIKH pernoaansnsre, 30

HaJIbHbIe H JIOKaJIbHbIe. PerHOHaJIbHbIe nOKpbIIlIKH pa3BHTbI B npenenax 

He¢Tera30HOCHbIX 06JIaCTeH H npOBHHlI,HH. OHH IIMelOT 60JIbillylO 

MOrn;HOCTb II JIHTOJIOrHqeCKH BbI,ll,epMaHbI. 30HaJIbHbIe nOKpbIIlIKH 

pacnpocrpaneast B npenenax 30HbI He¢Tera30HaKOnJIeHHH, JIOKaJIb

nsre - B npenenax O,ll,HOrO HJIH HeCKOJIbKHX MeCTOpOM,ll,eHHH. 

§ 7. nOHJlTHe 0 npspoaaux peaepsyapax H aosyuixax 

npupoonue pesepeqapu 

Ilpaponasrx pesepayapoa (no I1. O. Bpony) Ha3bIBaeTCH eCTeCT

seance BMeCTHJIHrn;e ,ll,JIH He¢TH, rasa H aonu, BHyTpH xoroporo OHH 

MoryT lI,HpKyJIHpOBaTb H ¢opMa xoroporo 06yCJIOBJIeHa COOTHOllIe

HHeM KOJIJIeKTOpa C BMern;alOrn;HMH ero (KOJIJIeKTop) nJIOXO nponaua
eMbIMH noponasta. I1. O. Bpon BbI,ll,eJIHeT TpH OCHOBHbIX rnna npn

P0,ll,HbIX peaepsyapoa: nJIaCTOBbIe, MaCCHBHbIe H JIHTOJIOrHqeCKH or

paHHqeHHble CO Bcex CTOpOH. 

nJIaCT08bIH pesepayap npencraanser C060H KOJIJIeKTOp, HMelOrn;HH 

umpoxoe nnomanaoe pacnpocrpanenae H OrpaHHqeHHbIH B KpOBJIe H 

nonoume nJIOXO nponauaeauxa noponaxa. 

B03MOMHbI pa3JIHqHbIe BapHaHTbI nJIaCTOBbIX peaepayapos. OHH 

MoryT 6b1Tb npencraaneasr XOpOIliO BbI,ll,epMaHHbIMH no nnouiana 

H MOrn;HOCTH O,ll,HOP0,ll,HbIMH KOJIJIeKTOpaMH (pHC. 37, a). Hepeaxa 
CJIyqaH, xorna nJIaCT-KOJIJIeKTOp, perHOHaJIbHO BbI,ll,epMaHHbIH na 

60JIbllIHX nnouianax, BbIKJIHHHBaeTCH K CBO,ll,aM OT,ll,eJIbHbIX 6paxHaHTH

KJIHHaJIbHbIX CKJIa,ll,OK (pHC. 37, 6). nJIaCT-KOJIJIeKTOp MOMeT 6bITb 

npeacrasnen H HeCKOJIbKHMH npOCJIOHMH, C006rn;alOrn;HMHCH MeM,ll,y 

C060H H nO,ll,BepMeHHbIMH pe3KHM JIHTOJIOrO-¢all,HaJIbHbIM saxemenaaa 

(pHC. 37, 8). , 

MaCCHBHbIH pesepayap npencraanser C060H Morn;HylO TOJIrn;y npo

nauaexsrx nopon oripaayrouinx e,ll,HHylO rH,ll,p0,ll,HHaMHqecKYIO cacreay, 

nepexpsrryio HenpOHHlI,aeMOH nOKpbIIlIKOH (pHC. 38). Iloponu, CJIa

t,"f ratourae MaccHBHbIH pesepayap, MoryT 6bITb 06pa30BaHbI OCa,ll,OqHbIMH, 

6HoreHHbIMH H 3P03HOHHblMH npoueccaxa. ECJIH MaCCHBHbIe pesep

;'\ Byapbl CJIOMeHbI nopoaaxu O,ll,HOH JIHTOJIOrHqeCKOH rpynnsr, nanpu
l Mep H3BeCTHHKaMH, TO TaKHe peaepsyapu Ha3bIBalOTCH O,ll,HOP0,ll,HblMH. 

Heonaoponasre MaCCHBHbIe pesepayapu MoryT 6bITb CJIOMeHbI pas

JIHqHbIMH nopoaasra (H3BeCTHHKaMH, neCqaHHKaMH H np.) , rnapona

lfaMHqeCl\H <;B~3aflHblMH Me)K)l.y c06oi{, 
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PHC. 37. Ilpnnuarmaasaue cxexa IlJIaCTOBbIX pe3epByapoB 
1 - KOJlJleKTOpbI; 2 - HellpoHHuaeM,b1e 1l0POAbI 
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Pac. 38. Cxeaa MaCCHBHoro pesepByapa PHC. 39. DPHHllHIlHaJIbHaH cxeaa pe
(110 H. A. Epexeaxo) aepsyapa, JIHTOJIOrHqecKH orpaaaxea

aoro co scex CTOpOH 
1 - necsaaaa; 2 - I"JlHHa 

Kpe3epeyapaM, RHtonorHlIeCKH OrpaHHQeHHWM CO BCeX ctopoU, 
OTHOCHTCH npnponnue pesepayapu, B KOTOpbIX YllaCTKH npoaauae
MbIX nopon OKpY)l{eHbI CO BCeX CTOpOH npaKTHlIeCKH aenpoanuaesnran 
nOpO,LlaMH (pHC. 39). 

J108YlUKU nednnu U easa 

JIoByrnKaMH He¢TH H rasa Ha3bIBalOTCH npnponnue pesepsyapu 

HJIH HX lIaCTH, B KOTOpbIX 6JIarO,LlapH pa3JIHlIHOrO pona CTpyKTypHbIM 

,LlHCJIOKau,HHM, crparnrparpaxecxoxy H JIHTOJIOrHlIeCKoMY 3KpaHH

pOBaHHIO H JIHTOJIOrHlIeCKOMY orpaHHlIeHHIO C03,LlaIOTCH yCJIOBHH ,LlJIH 
"l CKOnJIeHHH He¢TH H raaa. 

_ JIoByrnKH, CBH3aHHbIe C pa3JIHlIHOrO pona CTpyKTypHbIMH ,LlHCJIO

Kau,HHMH, Ha3bIBalOT CTpyKTypHbIMH. Crpararpaoasecxa sxpaanpo

aaanue H JIHTOJIOrHlIeCKH orpaaaxeaaae JIOByrnKH OTHOCHT K HeaHTH

KJIHHaJIbHbIM JIOByI11KaM. 

HaH60JIee pacnpocrpaneau crpyxrypaue JIOByrnKH, CBH3aHHbie 

C pa3JIHlIHOrO pona CKJIa,LlKaMH, crpyxrypava ynJIOTHeHHH, 06JIeKaHHH, 

C nnannpaaa. B 3TOM crryuae JIOByrnKH npuyposeasr K CBO,LlaM CKJIa,LlOK 

H nO,LlHHTHH (pHC. 40, a). CKJIa,LlKH MoryT 6bITb caMbIMH pa3JIHlIHbIMH

01' nOJIOrHX KynOJIOB ,Ll0 CHJIbHO BbITHHYTbIX 6paxHaHTHKJIHHaJIefl 

C cHMMeTpHIIHbIMH KPbIJIbHMH. Pasaepu CBO,LlOBbIX JIOByrneK H~MeHH

IOTCH B unrpoxnx npeneaax: 01' e,LlHHHu,,LlO HeCKOJIbKHX TbICHII xsanpar

HbIX KHJIOMeTpoB. 

TeKToHHlIecKHe aapyuieaaa rnna C6pOCOB, B36poCOB H Ha,LlBHrOB 

06yCJIOBJIHB(!IOT 06pa30BaHHe TeKTOHHlIeCKH 3KpaHHpoBaHHbIx JIOBy

urex (pHC. 40, 6), B KOTOpbIX nJIaCTOBbIH pe3epByap sxpanapyercs 

nosepxaocrsso aapyureaas. 
06pa30BaHHe HeaHTHKJIHHaJIbHbIX JIOByrneK MO)l{eT 6bITb CBH3aHO 

C npou,eccaMH OCa,LlKOHaKOnJIeHHH H ,LleHy,Llau,MH, npHlIeM B npou,ecce 

¢OpMHpoBaHHH psna Ce,LlHMeHTau,HOHHbIX H ,LleHy,Llau,HoHHbIX JIOByrneK 

BnOJIHe onpenenennyio POJIb arpator TeKTOHHlIeCKHe npoueccsr. 
Ce,LlHMeHTau,HoHHble noayurxa MoryT 6bITb HeCKOJIbKHX THnOB: 

B 6eperoBblx BaJIaX, nensrossre H 6apoBble (pHC. 41); PYCJIOBbIe 

(CM. pHC. 49); pmpoasre (CM. pHC. 48, 8). Kposre roro, Ce,LlHMeHTa

unonnue JIOByrnKH MoryT 6bITb CBH3aHbl C JIHH3aMH necsauaxa cpenn 

aenponanaeaux nopon. Hapaay C YKa3aHHbIMH K ce,LlHMeHTau,HOHHbIM 

OTHOCHT TaK)I{e JIOByrnKH, CBH3aHHble C 30HaMH BbIKJIHHHBaHHH nna

CTOBbIX pesepayapos (pHC. 42). B TeKTOHHlIeCKOM nnane 3TH 30HbI npa

ypoxenu K MOHOKJIHHaJIHM, nepHKJIliHaJIbHbIM OKOHlIaHHHM CKJIa,LlOK, 
~. 

a TaK)I{e K nporncaa Me)l{,Lly aacrynaxa. POJIb TeKTOHHlIeCKOFO ¢aK

ropa B ¢OpMHpOBaHHH 3THXJIOByrneK oueaaaaa. 
Ii! .LJ.eHY,Llau,HOHHble JIOByrnKH 6e3 BJIHHHHH TeKTOHHlIeCKoro ¢aKTopa 

MoryT ¢OpMHpoBaTbCH B pe3YJIbTaTe nepexpsrrna aenpoaauaeauxa 

nOpO,LlaMH 3P03HOHHbIX ocranuea (CM. pHC. 48, 6). O,LlHaKO cpena ,LleHy

,Llau,HOHHbIX JIOByrneK umpoxo pacnpocrpanensr neaynauaonao

crpyxrypasre, aaasmaexue crpararparpaxecxa 3KpaHHpoBaHHbIMH. 

B 3THX noayurxax 3KpaHaMH CJIy)l{aT nosepxaocrn npeauux crpara
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PHC. 4I. JIoBymKa, o6paaoBaHHaH B	 YCTbeBbIX 6apax KpyIJHbIX pex H 6eperoBblx 
BaJIaX 

J - HenpOHHuaeMoe rtepexpbrrue; 2 - necqaHbllI 6ap; 3 - aJleBpOJlHT; 4 - 30Ha B03MOlK
Horo pacnpocTpaHeHHH 3aJlelKH 
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PHC. 43. Cxexa crpararpa
:~1 <!lHqecKH 3KpaHHpoBaHHoH 

JIOBymKH B IJpHCBO.llOBOi!
~2 qaCTH JIOK8JIbHOrO IJO.llHH.....~ .... THH .. :;.	 .:.0. 

-.. .....	 .".. .......• · .. ·3
~ J - HenpOHIIIllleM8R nepcaa; ~ 2 - Helj)Tb; 3 - BO,l\a; 4
ncaepxaoces cTpaTHrpalj)Hqe.'E:3;
 CKOro HeCOrJl8CUlI 

rpadiasecxax HeCOrJIaCHl1. OHH oopa3YIOTCSI rrpn Cpe33HHH pa~MblBOM 
OTJIO)l{eHHH B npenenax CBO,ll,OB nO,ll,HSlTHH C rrOCJIe,ll,YIOI.UHM HeCOrJIaC

HbIM nepexpsrraea rrJIaCTOBbIX peaepsyapoa (pHC. 43), 

§ 8. HOHHTHe 0 saaexax H MeUOpOJKJI,eHHHX HeclJTH H rasa 

3aJIe)l{bIO HeepTH H rasa nasuaaercs CKOrrJIeHHe 3THX epJIIOH,lI,OB 

B KOJIJIeKTOpax noayuiex, nepexpsrrsrx noxpsnuxaaa. Cosoxynaocrs 
3aJIe)l{eH HeepTn H raaa B pa3HbIX ropaaoarax paspeaax na O,ll,HOH H 

TOM )l{e rrJIOI.Ua,ll,H Ha3bIBaeTCSI MeCTOpO)l{,lI,eHHeM. MeCTOpO)l{,lI,eHHe H3 

O,ll,HOH 3aJIe)l{H f. A. fa6pH3JISlHU Ha3bIBaeT 0,ll,H03aJIe)l{HbIM, 3 H3 

HeCKOJIbKHX 3aJIe)l{eH - MHOr03aJIe)l{HbIM, 

Faa, HeepTb H nona pacnpenenarorcs BHyTpH JIOBylllKH non B03

,lI,eHCTBHeM rpaBHTaUHOHHOrO epaKTopa B 3aBHCHMOCTH OT BeJIHlIHHbI 

HX rrJIOTHOCTH. 06bIliHO r-aa H HeepTb 3aHHMaIOT BepXHIOIO xacrs JIO

BYlllKH, a nona nonnnpaer HX CHH3Y, 3anOJIHSISI BCIO OCTaJIbHYIO sacrs 

pe3epByapa. fa3, KaK 60JIee JIerKHH, pacrrOJIaraeTCSI Ha,ll, He~bIO, 
ECJIH ra3a MeHbllIe, lIeM HeepTH, TO CKOrrJIeHHe ero B caMOH BepXHeH 

lIaCTH JIOByllIKH Ha3bIBaeTCSI ra30BOH uranxoil. B rex cxyuasx, xorna 

HeepTH B JIOByllIKe 3HallHTeJIbHO MeHbllIe, lIeM ra3a, H OHa KaK 6bI non

CTHJIaeT r-aa, TO raxoe CKOrrJIeHHe HeepTH Ha3bIBaIOT HeepTSlHOH OTOpOll

KOH ra30BOH 3aJIe)l<H. 

PaCCMOTpHM pacnpenenenae rasa. HeepTH H BO,ll,bI B noayunce na 
npnvepe rrJIaCTOBOH CBO,ll,OBOH	 3aJIe)l{H (pHC. 44), 

I'panxua Me)l{,lI,y He¢TbIO H BO,ll,OH Ha3bIBaeTCH BO,ll,OHeepTSlHbIM 

KOHTaKTOM (BHK), Me)l{,lI,y ra30M H BO,ll,OH B raaoaux aanexcax - ra

30BO,ll,SlHbIM KOHTaKTOM (fBK) H Me)l{,lI,y ra30M H HeepTbIO npn HaJIHlIHH 

raaoaux uranox HJIH HeepTSlHbIX oropoxex - ra30HeepTSlHblM KOHTaK

TOM (THK). B nJIaCTOBbIX CBO,ll,OBbIX aanexcax nnomans KOHTaKTa 

HJIH raaa C BO,ll,OH HMeeT BH,lI, KOJIbua, tuapnna xo roporo 3aBHCHT OT 
MOI.UHOCTH aedrranoro nnacra H yrJIOB ero nanenaa. 

JlHHHSI nepecexeann nOBepXHOCTH BHK C KpOBJIeH neqrrenocaoro 

nJIaCTa Ha3bIBaeTCSI BHellIHHM KOHTypOM HeepTeHOCHOCTH, a C noaour

BOH - BHyTpeHHHM KOHTypOM HeepTeHOCHOCTH (CM. pHC. 44). B r-aao
BbiX aanexcax COOTBeTCTBeHHO 6y,ll,yT BHellIHHH KOHTyp ra30HOCHOCTH 

H BHyTpeHHHH KOHTyp ra30HOCHOCTH. )J,JISI MaCCHBHbIX aaJIe)l{eH BHyT
pennae xonrypu aeqrrenocnocrn HJIH ra30HOCHOCTH OTcyTCTByIOT, 

TaK KaK aona pacnonoacena non BCeH3aJIe)l{bIO. 

Paccroanne OT caMOH sepxnea TOliKH KpOBJIH nponyxraanoro 
nnacra ,lI,0 aononepranoro HJIH ra30BO,ll,SlHOrO KOHTaKTa - BbiCOTa 
aanexca (H), ,lI,0 raaoaepraaoro KOHTaKTa - BblCOTa ra30BoH uranxa 

(h r ) ; paccrosune OT raaoaepranoro KOHTaKTa ,lI,0 aonoaeprsnoro 
BblCOTa HeepTSlHoH lIaCTH aanescn (hH ) , 

I'parpnuecxn aaJIe)l{b 06b1l1HO H306pa)l{aeTCSI aa crpyxrypuux xap

Tax no KpOBJIe H rrO,ll,OllIBe npO,ll,yKTHBHoro nJIaCT3 H Ha npoepHJISlX. 
Ha CTpyKTypHbIX xaprax rpaauna a3JIe)l{eH OnpeJI.eJIHIOTCSI rtOJIO
)l{eHHeM BHelllHHX H BHyTpeHHHX xonrypos nedrre- H ra30HoCHOCTH. 
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llaCTH nnacra: 1 
He4jJTlIHall;
 

§ 9. 

cTpoeHHIO C H3YQeHHbl.MH. 
MeHbIllHMH 
Be,lJ,Ky 3ane)l{eH H 

B pa3JIHQHbl.X 
npHpO,lJ,HbIX peaepayapos 
H Bo;ibl. B aanescax H npyrae <jJaKTOpbI. 

06blQHO BbI.,lJ,enHIOT TpH OCHOBHwe
 
I) naacrosue, cpena
 

H nnacroaae sxpanapoaaanae; 
2) xaccaaaue; 
3) nHTOnOrHQeCKH OrpaHHQeHHble 
Cxexa nnacrosoa 
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44. Cxexa nJIaCTOBOH CBO,!J.OBOH 3aJIe>KH 

B0,ll,lIH811; 2 - BO,ll,OHe4jJTlIHall; 3 - He4jJTlIHall: 4 - r aao
5 - raaoaa a; 6 - nenponauaewe a nOpO,ll,8 

THUbJ 9anelKeH He4JTH H rasa 

f""7rl ~ ~ . Ji:i:e:il . ~ 
~2 ~3 ~4 ~S~6 

M3yqeHHe 3aKOHOMepHOCTeH pacnpOCTpaHeHHH pa3nHqHWX THUOB 
3ane)l{eH ,lJ,aCT B03MO)l{HOCTb npaaansao Bbl6paTb MeTO,lJ,HKY nOHCKOBO
pa3Be,lJ,OQHbIX pa60T B ·HOBbIX paaonax. CX0,lJ,HbIX no reoaorasecxoay 

DpaBHnbHblH BbI60p MeTO,lJ,HKH n03BonHeT 
Cpe,lJ,cTBaMH H B 60nee cscarue CpOKH ocyuiecransrs paa

BBO,lJ,HTb HX B paapaoorxy. 
KJIaccHllmKau.HHx 3anemeH YQHTblBaIOTcR nmw 

H noaymex, pacnpenenenne ne<jJTH, raaa 

rpynnu 3enemeH: 
KOTOpblX pa3nHQaIOT nnacrosue CBO,lJ,OBbie 

co Bcex CTOpOH. 
CBO,lJ,OBOH 3ane)l{H npencrasaeaa aa pHC. 44, 
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necuaaaxu 06pa30BaHH~MH HenpaBHJJbHOH ¢OPMbI B nJIOXO npOHH

uaeaux noponax - 6apOBbIMH (CM. pHC. 41), pyCJIOBbIMH, )].eJIbTO

BbIMH (pHC. 49). 
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§ 10. MHrpall.HfI, aKKyMyJlflll.HfI He4JTH H rasa 
H paspymenae HX aaJIelKeA 

MHrpauHeH He¢TH H raaa Ha3bIBaIOTCH paanaunsre nepeMeI.IJ.eHHH 

3THX ¢JIIOH)].OB B TOJII.IJ.e ropnsrx nopon, 
.uoKa3aTeJIbCTBOM MHrpaUHH He¢TH H raaa CJIyR<aT MHOrOtIHCJIeH

asre He¢Tera30npOHBJIeHHH B paspeae OTJIOR<eHHH, B TpeI.IJ.HHaX nopon, 

BbIXO)].bI He¢TH na 3eMHyIO nosepxnocrs H T. n. 
Pa3JIHtIaIOT nepBHtIHyIO H BTOpHtIHyIO MHrpaUHH. DepBHtIHOH 

xarpanaea Ha3bIBaIOT nepexemenae ¢JIIOH)].OB H3 neprenpoassoasumx 
TOJII.IJ. B nopony-xonnexrop. OepeMeI.IJ.eHHe He¢TH H r-asa no KOJIJIeK

TOpy H H3 oAHoro nJIaCTa B )].pyroH no pa3JIHtIHOrO po)].a KaHaJIaM 

Ha3bIBaeTCH BTOpHtIHOH MurpauHefi. AKKYMYJI~UHSI He¢TH H rasa 
B JIOBywKax H o6pa30BaHHe 3aJIe>KeH CBH3aHO npeHMYI.IJ.eCTBeHHo 

C BTOpHtIHOH MHrpaUHeA. 

A ~' I I AI 

:::F~CSi'l>"""' "~1 
b '="~ s':i=-'-' '=:~D I 

168 C I I I c' 

m Ex~,~>:.·:~~-.. ...~~:=J 
PHC. 49. Kapra H paspessr JIH 186 ~ . <·:~·;;i:2-i..~~2~~L{L.-j 
TOJIOrH'lecKH OrpaHH'leHHOii D I I I/ 

~~:~e(K~:~~~~ Cllil)HBB~~: m ~;;:~~---.:::~:; .. :X·77:.·:·~:j 
raasrx OTJIO}f{eHH.lIX. 3anOJI 186 ~_~: .. . .",;... ...,~::e- _ 
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PHC. 48. MaccHBHble 3aJIe}f{H 

a - B CTpyKTypHOJ! aoayurxe: /5 - B SPO
8HOHHOM OCTaH~e MeCTOp0>K,/\eHHSI )].3H
MapK; 8 - B pHct>oreHHblX H3BeCTHSIKax 

KaH 4ypHHcKoro MeCTOp0>K,/\eHHSI. 
1 - COJlb; 2 - rJlHHa; 3 - H3BeCTHHK; 

4 - aHrH,/\p"T; 5 - 3aJle>Kb 
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Cpena nJIaCTOBbIX sxpanaposaaaax 3aJIeR<eH pa3JIHtIaIOT TeKTO

HHtIeCKH 3KpaHHpoBaHHbIe (pHC. 45), CTpaTHrpa¢HtIeCKH sxpaaapo

BaHHbIe (pHC. 46) H JIHTOJIOrHtIeCKH sxpaaapoaauaue (pHC. 47). 
<!>OpMHpoBaHHe TeKTOHHtIeCKH, CTpaTHrpa<pHtIeCKH H JIHTOJIOrHtIeCKH 

3KpaHHpoBaHHbIx 3aJIeR<eH MOR<eT 6bITb CBH3aHO C JIOBywKaMH, npn

ypOtIeHHbIMH KaK K JIOKaJIbHbIM nO)].HHTHHM, TaK H K MOHOKJIHHa

JIHM. 

Maccasasre 3aJIeR<H no)].pa3)].eJIHIOTCH aa 3aJIeR<H B 6paxHaHTH

KJIHHaJIbHbIX CKJIa)].J{ax, B 3P03HOHHbIX aucrynax H PH¢OBbiX Mac

CHBax (pHC. 48). 
JIHTOJIOrHtIeCKH orpaauseaaue co scex CTOpOH 3aJIeR<H He¢TH 

H rasa CBH3aHbI C neCtIaHbIMH JIHH3aMH, a TaKR<e C pa3JIlitIHbIMii 
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MHtpal.J.HH <pJlIOH.u.OB rio nJiactaM-i{o.iI.iIeKTopaM 06ycJloB.iieHa fill
KJlOHOM nOCJle.u.HHX H HaJlHLJHeM nepenana .u.aBJleHHH. no .u.aHHblM 

A. JI. K03J10Ba, HaKJlOH 1-2 M aa 1 KM CLJHTaeTCH .u.OCTaTOLJHbIM .u.JlH 

nepeaemeaas He<pTH H raaa. 
CorJlaCHO KJlaCcH<pHKau.HH MHrpau.HoHHbIX npOu.eCC9B, paapaoo

TaHHoH H. O. oPO.u.OM (1951 r.), BTOpHLJHaH MHrpau.HH MO)KeT 6b1Tb 

JlaTepaJlbHOH (60KOBOH) no nJlacTy-KoJlJleKTopy H BepTHKaJlbHOH no 

pa3J1HLJHbIM ecrecraeaasnr xanaaax CKB03b TOJlUI;H nopon, B COOTBeT

CTBHH C 3THM nYTHMH MHrpau.HH xoryr CJlY)KHTb nopu, xanannapsr, 
TpeUI;HHbI H paspuaaue napyurenna B oca.u.OLJHOM LJeXJle. MacrrrTa6bI 

MHrpau.HH TaK)Ke pa3J1HLJHbI. PerHOHaJlbHaH MHrpau.HH KOHTpOJlH

pyerca oc06eHHocTHMH TeKTOHHLJeCKOrO CTpoeHHH 30H He<pTe06pa30

BaHHH H He<PTera30HaKOnJleHHH. JIoKaJlbHaH MHrpau.HH KOHTpOJlH

pyercs JloByrrrKaMH pa3J1HLJHblX THnOB. MHrpau.HH <pJlIOH.u.OB B pac
TBopeHHOM B nJlaCTOBblX sonax COCTOHHHH Ha3bIBaeTCH MOJleKyJlHpHOH. 

MHrpau.HH B )KH.u.KOH H ra3006pa3HoH <pa3ax, a TaK)Ke B BH.u.e perpo
rpaauoro rasoaeprauoro pacrsopa Ha3bIBaeTCH <pa30BoH. 

CLJHTaeTCH, LJTO ua nepaux nopax He<f>Tb H ras nepeuocarca nna
CTOBbIMH Bo.u.aMH B paCTBopeHHOM COCTOHHHH. B npouecce .u.BH)KeHHH, 

BH.u.lfMO, 06pa3YIOTcH )KH.u.KaH H ra3006pa3HaH <pa3bI erne ua 3HaLJH

TeJlbHOM paccrosnnn OT xoayurek. no MHeHHIO B. n. CaBLJeHKO, 

.u.aJlbHeHrrree nepeaemeaae He<f>TH H ra3a H HaKOnJleHHe HX B JlOByrrr

xax npoacxonar nocpencraox CTpyHHOH MHrpau.HH B BepXHHX LJaCTHX 

npoaauaexsrx nopon. CKOPOCTb CTpyHHOH MHrpau.HH 3aBHCHT OT 

KOJlJleKTOpCKHX CBOHCTB nopo.u., <p!f3HLJeCKHX CBOHCTB He<PTH, raaa 
H BO.u.bI, yrna BOCCTaHHH CJlOeB H T. n. no .u.aHHbIM B. no CaBLJeHKO, 

OHa MO)KeT .u.OCTHraTb 50 KM sa TbICHLJY ner, 
B nexoropux cJlyLJaHX 3aJle)KH He<pTH MoryT C<pOpMHpoBaTbcH0 

B peaynsrare nepBHLJHOH MHrpau.HH. no BceH BH.u.HMOCTH, TaK <pop-' 

MHpyIOTCH aexoropue JlHTOJlOrHLJeCKH OrpaHHLJ"HHble co scex CTOpOH 0' 
3aJle)KH. 

Pa3J1HLJHble npoueccsr, npOTeKaIOUI;He B nenpax 3eMHOH KOPbI H aa 
ee nOBepXHOCTH, MoryT npHBeCTH K <pH3HLJeCKOMY, XHMHLJeCKoMy 

H 6HOXHMHLJeCKoMy paspyureumo 3aJle)KeH He<pTH H raaa. 
Cl>H3HLJeCKOe paapyurenae npoacxonnr non B03.u.eHCTBHeM TeK

TOHHLJeCKHX npOu.eCCOB B aenpax. XHMHLJeCKOe paspyureane He<pTHHOH 

3aJle)KH CBH3aHO C norepea He<pTbIO JlerKHX KOMnOHeHTOB H C nocne
.u.YIOUI;HM npeapautenaex ee B rsepnue 6HTyMbI. OHOXHMHLJeCKOe pas
pyurenne 06ycJloBJleHO .u.eHTeJlbHOCTbIO 6aKTepHH, pa3J1araIOUI;HX yrne
BO.u.OpO.u.bI, LJTO B KOHeLJHOM CLJeTe npaaonnr K YHHLJTO)KeHHIO 3aJle)KeH 

He<f>TH H ra3a. . 

CJle.u.bI paspyureana 3aJle)KeH He<f>TH H raaa MO)KHO 06Hapy)KHTb 

B aenpax 3eMJlH H na ee noaepxuocra. 06 3TOM cBH.u.eTeJlbcTBYIOT 

acrpam.roasre oaepa (Anurepoacxml nonyocrpos H npyrae paHoHbI), 

CKOnJleHHH cepu, 3aJle)KH 6HTyMOB (Araoacxa, CllIA) H T. n. Kpove 
roro, 0 paapyureaan ra30BbIX 3aJle)KeH Cy.u.HT no npOHBJleHHlO rpaae
soro BYJlKaHH3Ma. 
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r JlABA III 

HE4»TErA30HOCHbIE nPOBHHUHH 

§ 1. nOHRTHe -0 HeclJTeraSOHocHbiX npoBHHu.HRX, 
06nacTRx, paHoHax 

Cpena reOJlOrHLJeCKHX <paKTopOB, OOYCJloBJlHBaIOlllHx pa3BHTHe 

B 3eMHOH Kope npOu.ec~oB He<PTera3006pa30BaHHH If He<pTera30HaKo

nJleHHH, aenyuiaa POJlb npaaaanescar TeKTOHHKe H naJleOTeKToHHKe, 

naJleoreorpa<pHLJecKHM H <pau.HaJlbHblM 06cTaHoBKaM HaKOnJleHHH 

ocaaxos, TepMo.u.HHaMHLJeCKHM YCJlOBHHM pa3BHTHH. repparopaa, 
<pH3HLJeCKHM CBoHcTBaM ropaux nopon, rnnporeonorna H naneo
rnnporeonornn. 

B CBH3H C 3THM npn BbI.u.eJleHHH H KJlaCcH<pHKau.HH xpynaax 
nedrrerasoaocaux TeppnTOpHJ1 He06xo.u.HMO yLJHThIBaTb sees KOMnJleKC 

reOJlOrHLJeCKHX <paKTopoB, 06paTHB ocoooe BHHMaHHe aa HCTOpHIO 

TeKTOHHLJeCKOrO pa3BHTHH HccJle.u.yeMoH TeppHTopHH. 

B HaCTOHUI;ee BpeMH npa KJlaCcH<pHKau.HH xpynuax uedrrer-aao
HOCHbIX repparopnn BbI.u.eJlHIOT B KaLJeCTBe, OCHOBHbIX axnoapaanene
HHH He<PTera30HocHble npOBHHu.HH, He<f>Tera30HocHble 06J1aCTH H .aedrre
ra30HOCHble paHoHhI . 

He <p T era 3 0 HOC H a H n p 0 B H H U. H H - 3TO 3HaLJH

rensnaa no pasxepaa Ii oca.u.OLJHOMy BblnOJlHeHHIO 06oc06J1eHHaH 

reppnropaa, npHypOLJeHHaHK xpynaeaureay !iJlH xpynaoxy rexro
HIiLJeCKOMY 3J1eMeHTy (nnnre, CHHeKJlH3e, aHTeKJlH3e,aBJlaKOreHY, 

xpaenoxy nporaoy H T. no) HJlH K HX rpynne, 06J1a.u.aIOUI;aH CXO.u.HbIMH 

LJepTaMH reOJlOrHLJeCKOrO CTpoeHHH H pa3BHTHH, e.u.HHhI~ xapaxrepaua 
CTpaTHrpa<pHLJeCKHM .u.Hana30HOM He<pTera30HOCHOCTH, onpe.u.eJleH

HblMH reOXHMHLJeCKHMH, JlHTOJlOro-<pau.HaJlbHblMH H rnaporeoaora
LJeCKHMH yCJlOBHHMH, a TaK)Ke 60JlbrrrHMH B03MO)KHOCTHMH reaepauna 
H aKKyMyJlHU.HH yraesonoponos. He<PTera30HOCHaH npOBHHu.HH, KaK 

npaanno, OrpaHHLJHBaeTCH 6ecnepcneKTHBHblMH 3eMJlHMH, a B pane 
cnyxaes. OT.u.eJlHeTCH OT cocennea npoaauuan xpymrsem pa3J10MaMH 

HJlH 30HOH pe3KOH CMeHbI B03paCTa oca.u.OLJHOrO LJeXJla. 

,UJlH aHaJlOrHLJHbIX TeppHTopHH,B. npenenax KOTOpbIX MeCTO

P0)K.u.eHHH He<pTH H raaa euie He OTKpbITbI, HO nepcnexrnssr HX 06Ha

pY)KeHHH .u.OBOJIbHO 3HaLJHTeJlbHbI (nporuoanaa oueaxa .u.ocTaTOlJHO 

BeJlHKa), cnenyer HCnOJlb30BaTb TepMHH enepcnexraauaa aepre
ra30HOCHaH npoBHHu.HH». 

H e <p T era 3 0 HOC H aa 0 6 JI aCT b MO)KeT 6hITb LJaCTbIO 

He<pTera30HOCHOH npOBHHu.HHHJlH BhI.u.eJlHTbCH caMOCTOHTeJlbHO. KaK 

npaaaao, OHa npnyposeaa K xpyrnrsrx TeKTOHHLJeCKHM 3J1eMeHraM 

(xpaesoxy nporntiy, CBO.u.y, cryrrenn, xeraaany, snannue, 30He 

no.u.HHTHH UJIH nporaooa H T. n.), 06J1an.aIOlll,HM CXO.u.HblMH reOTeKTO

HHQeCKHM cTpoeHHeM H HCTopHeH pa3BHTHH, perHOHaJlbHhIM pacnpo

crpaaeaaea OCHOBHhIX neprerasoaocaux KOMnJleKCOB, nOJlyLJHBIIIHM 

nporH03HYIO oueaxy H HMeIOUI;HM paasenaanue aanacu He<PTH H 

ra3a. 
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JlJm aHaJlOrHtIHbIX repparopaa, He HMelOI.IJ;HX pasaeaanasrx sana
COB Hecl>'rH H rasa, HO 06JIa,ll.alOI.U.HX nporH03HOH oueHKOH, CBH,lI.eTeJIb
craytoinea 0 3HatIHTeJIbHblX nepcnexrasax OTKpblTHH MeCTopO)J{,lI.eHHH, 

cnenyer npHMeHHTb TepMHH «nepcnexraanas Heq>Tera30HocHaH 06
JIaCTb». 

CaMoCTOHTeJIbHble Hecl>'rera30HocHbie 06JIaCTH OrpaHHtIHBalOTCH 
6ecnepcneKTHBHblMH HJIH MaJIOnepCneKTHBHbIMH 3eMJIHMH. 

H e <p l' era 3 0 HOC H bI H P aH 0 H HBJIHeTCH tIaCTblO aerpre
ra30HOCHOH 06JIaCTH. Eho repparopaa, pacnonoscenaaa, KaK npaBHJIO, 
B npenenax O,ll.HOrO HJIH HeCKOJIbKHX cpenaax TeKTOHHtIeCKHX 3JIeMeH

TOB (sucryna, BaJIa, KynOJIOBH,lI.Horo nO,ll.HHTHH, nenpeccan), HJIH HX 

tIaCTeH, xapaKTepH3ylOI.IJ;HXCH pacnpocrpaaenaea O,ll.HOHMeHHbIX 
np0,ll.YKTHBHbIX ropH30HTOB, 6JIH3KHMH rJIy6HHaMH HX 3aJIeraHHH, 
CXO,ll.HblMH THnaMH MecTopo)J{,lI.eHHH He<pTH H raaa H <pa30BbIMH COCTO

HHHHMH yraeaoaoponos B aanescax. B OT,lI.eJIbHblX CJIytIaHX npa 
,lI.OCTaTOtIHO y6e,ll.HTeJIbHOM 060cHoBaHHH MO)J{HO BbI,lI.eJIHTb caxo

CTOHTeJIbHblH H$era30HocHbIH paaoa (BHe 06JIaCTH). 
HH)J{e npHBO,ll.HTCH He<pTereOJIOrHtIeCKOe paHoHHpoBaHHe rep

pHTOpHH Cosercxoro COI03a. 
Heprerasonocnue npoBHHUHH: BOJIro- YpaJIbCKaH, THMaHo-

Ilesopcxas, ,UHenpoBCKO-npHnHTcKaH, Cesepo-Kaaxaacxo-Maa
rsnunaxcxaa, 3aKaBKa3cKaH, Ilpaxacrmncxaa, AMY,ll.apbHHCKaH, 
3ana,ll.HO-CH6HpcKaH, OXOTCKO- KaMtIaTcKa:H. 

I'asoaepreaocaae npOBHHUHH: .ITeHo-BHJIIOHCKaH H np. 
Kpoxe roro, BbI,lI.eJIHIOTCH nepcnexraaasre .ITeHo-Tynryccxas He<p

Tera30HOCHaH H HH,lI.HrHpo-l..JYKoTcKaH ra30HOCHaH npOBHHUHH. 
CaMoCTOHTeJIbHbIe aeprerasoaocasre 06JIaCTH: OaJITHHCKaH, 

Kapnarcxaa, KaJIMblUKaH, Cypxano-Baxurcxas, lI>epraHcKaH; 
caMOCTOHTeJIbHO r asoaepresocaas Cesepo-Y CTlOpTcKaH 06JIaCTb; 
caMOCTOHTeJIbHO ra30HOCHbIe 06JIaCTH: Cpe,ll.HHHO-TypKMeHCKaH, 

l..Jy-CapblcyHcKaH. 

§ 2. OCHoBHbIe HecllTera30HocHble npOBHHll,HH CCCP 

Boseo-Ypasscsas netpmeeasonocnas npoeunuus 

BOJIro-YpaJIbCKaH He<PTera30HocHaH npoBHHUHH OXBaTbiBaeT 
orpoxayro TeppHTopHIO Me)J{,lI.y BOJIrOH H YpaJI0M H BKJIlOtIaeT Tarap
CKylO, Bepxaexaxcxyro, Ilepacxo-Bauuorpcxyio, Menexeccxyio, 
JO)J{HO-npe,ll.ypaJIbcKYIO, Cpe,ll.HeBOJI)J{cKYIO, HH)J{HeBOJI)J{cKYIO He<p
Tera30HOCHbIe H Y<pHMcKo-OpeH6yprcKYIO ra30He<pTeHocHYIO 06JIaCTH. 
B ee rrpenenax OTKpblTO xaoro He¢lTHHblX MecTopo)J{,lI.eHHH, ooecne
tIHBIllHX OCHOBHOH npapocr ,lI.06bItIH He<pTH B CCCP B nepaon 1950
1970 rr. B nOCJIe,ll.HHe rO,ll.bI 3HatIHTeJIbHO pacumpeaa capsesaa oasa 
ra30BoH npOMblIllJIeHHOCTH aa CtIeT OTKpblTHH Openoyprcxoro raso
KOH,lI.eHCaTHOrO MeCTopo)J{,lI.eHHH. 

Ilepsue npoasnuneaasre npHToKH· He<pTH na repparopnn pac

CMaTpHBaeMOH npoBHHUHH nOJIYlleHbI Ii 1929 r. H3 nepxcxax OTJIOJKe

1~4 

HHH na MeCTopO)J{,lI.eHHH l..JycoBcKHe Foponxa, pacnOJIO)J{eHHOM B Ilpen
ypaJIbCKOM nporuoe. B nocJIe,ll.YIOI.IJ;He rona Me)J{,lI.y BOJIrOR H YpaJIOM 
6b1JIH 06Hapy)J{eHbI npoauurnenmre 3aJIe)J{H He<PTH B OTJIO)J{eHHHX 

cpenne- H HH)J{HeKaMeHHoyrOJIbHblX. B 1944 r. 6bIJIa yCTaHOBJIeHa 
npoasnnaeaaas aedrreaocaccrt, ,lI.eBOHCKHX OTJIo)J{eHHH na MecTO

pO)J{,lI.eHHHx 516JIOHOBblH Ospar B KyH6b1IlleBcKoH 06JIaCTH H TyRMa
3HHCKOM B Baurxapan. 

o C HOB H bI e tI e p l' bI reo JI 0 r H II e C K 0 roc l' p 0

e H H H. BOJIro-YpaJIbCKaH H$era30HOCHaH npOBHHUHH HaXO,ll.HTCH 
Ha BOCTOtIHOM CKJIOHe BOCTOIlHo-EBponeHCKOH ,lI.peBHeH nJIaT<!>0pMbI. 

B03paCT <pYH,lI.aMeHTa onpe,ll.eJIHeTCH KaK apxeHCKHH, a B pH,lI.e paH
OHOB - KaK HH)J{HenpOTep030HCKHH. 

nOBepXHOCTb <pYH,lI.aMeHTa HMeeT CJIO)J{HbIH, rJIy60Ko paCtIJIeHeH
HblH pensep, 06pa30BaHHblH CHCTeMOH norpeoeaastx Bna,ll.HH H BbI

CTynOB. Crpyxrypa nOBepXHOCTH <pyH,lI.aMeHTa 6JIOKOBaH. HaH60JIee 
r JIy60KHe norpeoeaaue Bna,ll.HHbI 3anOJIHeHbI npeHMyI.IJ;eCTBeHHO rep
pHreHHbIMH OTJIO)J{eHHHMH 6aBJIHHCKOH CBHTbI, HMelOI.IJ;eH B03paCT 01' 

sepxaero npOTep030H (pnrpex) ,lI.0 HH)J{Hero ,lI.eBOHa BKJIlOtIHTeJIbHO. 
Bsnue aaneraror noponsr cpenae- H BepXHe,ll.eBOHCKHe, KaMeHHoyrOJIb
asre, nepucxae H Me3030HCKO-KaHH030HCKHe. 

06pa30BaHHH cpenaero ,lI.eBOHa, a TaK)J{e HH30B <ppaHCKoro spyca 
aepxnero ,lI.eBOHa nOBceMeCTHO npencraaneau reppareaasraa OTJIO)J{e

HHHMH C npOCJIOHMH Kap60HaTHbIX nopon, 60JIbIllaH )J{e sacrs sepx
Hero ,lI.eBOHa HMeeT Kap60HaTHbIH COCTaB. Tepparenaaa TOJII.IJ;a ,lI.eBOHa 
COCTOHT H3 OTJIO)J{eHHH npaepeaoro-aopcxoro H narynao-oaepaoro 
npOHCXO)J{,lI.eHHH. B KaMeHHoyr07IhHblX OTJIO)J{eHHHX BbI,lI.eJIHIOTCH see 
TpH OT,lI.eJIa: HH)J{HHH, Cpe,ll.HHH H BepXHHH. OHH CJIO)J{eHbI npeaxyme
CTBeHHO Kap60HaTHbIMH' noponava. MOI.IJ;HOCTb reppnreaaux OTJIO

)J{eHHH HH)J{HeH tIaCTH BH3eHCKoro spyca pe3KO KOJIe6JIeTCH 01' 50 
,lI.0 450 M. HH)J{HHH nepas npencraanena B OCHOBHOM Kap60HaTHblMH 
noponaua. B sepxaen tIaCTH HH)J{HeH nep-m pa3BHTbI ranoreaaue 
H cyasrparasre noponsr: rnncsr, aHrH,lI.pHTbI, KaMeHHaH COJIb. MoI.IJ;

HOCTb HX H3MeHHeTCH 01' HeCKOJIbKHX ,lI.eCHTKOB ,lI.0 500-600 M, 
MaKCHMaJIbHOH BeJIHtIHHbI OHa ,lI.OCTHraeT B Ilpenypanscxox nporaoe. 
Bepxuenepxcxne noponu 3HatIHTeJIbHOH MOI.IJ;HOCTH Bblpa)J{eHbI xpac
HOUBeTHblMH KOHTHHeHTaJIbHbIMH ocanxaxa. Me3030HcKHe H KaH
H030HcKHe OTJIO)J{eHHH HaH60JIee pacnpocrpaaenu B npenenax HHJK
aero nOBOJI)J{bH. JOpCKHe H HH)J{HeMeJIOBbIe noponu B OCHOBHOM 
COCTOHT H3 rJIHH C npOCJIOHMH neCtIaHHKOB H aJIeBpOJIHTOB. B BepXHeM 
MeJIy pa3BHTbI H3BeCTHHKH H MepreJiH. 

BOJIro-YpaJIbCKaH He<pTera30HOCHaH npOBHHUHH BKJIlOlIaeT nsa 
pa3HOp0,ll.HbIX TeKTOHHtIeCKHX 3JIeMeHTa: Ilpenypaascxna nepenosoa 
nporati H BOCTOtIHylO tIaCTb PYCCKOH nnarrpopau. B Ilpeaypanscxox 
nporaoe C cesepa na tor BbI,lI.eJIHIOTCH COJIHKaMCKaH H JOpI03aHO
CblJIBeHCKaH nenpeccna (Cpenaee Ilpenypanse), nanee aa IOr
OeJIbCKaH, MeJIey3cKaH H Opeaoyprcxaa ,lI.enpeceHH (IO)J{Hoe Ilpen
ypanse), TeKTOHHtIeCKOe crpoenae Ilpenypanscxoro nporaea xapax
TepH3yeTcH pa3BHTHeM qeTKHX JIHHHH ~H~JIOKaUHH cy6MepHAHoHanb
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soro HanpaBJleHHSI. B COOTBeTCTBHH C 3THM HaXO,l\HTCH pacnpeneaeaae 

¢aLI.H1'i OCa,l\01fHOrO xexna H rJly6HHa norpyaceaas noaca. 

Ha 06llIHpHOH TeppHTOpHH BOCT01fHOH 1faCTH PyCCKOH nJlaT¢OpMbI 

paCnOJIaralOTCH xpynaue TeKTOHH1feCKHe 3J1eMeHTbI: Bonro-Ypans
CKaH aHTeKJlH3a, PH3aHO-CapaTOBCKHH nporati H BOCT01fHbIH CKJlOH 

BOpOHe)/{CKOH aHTel{JlH3b1. l(a)/{)\bIH H3 3THX TeKTOHH1feCKHX 3J1eMeH

TOB BKJlI01faeT xpynaue CBO,l\OBbie nO,l\HHTHH H pa3,l\eJlHIOlLJ.He HX 

Bna,l\HHbI H nporH6b1. 

Ha TeppHTOpHH Borrro-YpaJlbCKOH aHTeKJlH3b1, B sananaof ee 

1faCTH, BbI,l\eJlHIOT TOKMOBCKHH H 1(0TeJlbHH1feCKHH CBOM!. B LI.eH

TpaJlbHOH 1faCTH aHTeKJlH3b1 HaXO,l\HTCH 06llIHpHbIH TaTapCKHH CBOLI., 

OCJlO)/{HeHHblH HeCKOJlbKHMH BepIllHHaMH. OH OT,l\eJlHeTCH OT TOKMOB

cxoro if 1(0TeJlbHH1feCKOrO CBO,l\OB JlHHeHHbIM Ka3aHcKo-I(HPOBCKHM 

nporaooa. Ha BOCTOKe Borrro-YpaJlbCKOH aHTeKJlH3b1 pacnonoxcen 

06UIHpHbIH OepMCKO-BaIllKHpCKHH CBO,l\, OT,l\eJleHHblH OT TaTapCKOrO 

BepXHeKaMCKOH Bna,l\HHOH H BHpCKOH Ce,l\JlOBHHOH. BOCT01fHblH CKJlOH 

OepMCKO-BaIllKHpCKOrO CBO,l\a norpyxcaerca B Ilpenypanscxaii npo

rH6. B IO)/{HOH 1faCTH aHTeKJlH3bI BbI,l\eJlHeTCH xpyrmas UIHpOTHO 

BblTHHyTaH crpyxrypa )l(HryJleBcKo-OpeH6yprcKorO CBO,l\a. Ha 

cesepe OHa orpaan-rena CTaBpOnOJlbCKOH, MeJleKeCCKOH H CepHO

BO,l\CKO-A6,l\YJlHHCKOHBlIa,l\HHaMH, OT,l\eJlHIOlLJ.HMH ee OT TOKMOBCKoro 

H Tarapcxoro CBO,l\OB, a aa tore rpaHH1fHT C By3yJlyKCKOH Bna,l\HHOH 

H OpHKacnHHCKOH CHHeKJlH30H. B cesepuoa 1faCTH BOJIro-YpaJlbCKOH 

aHTeKJlH3bI HaXO,l\HTCH euie pan xpyrunrx nOJlO)/{HTeJlbHbIX CTpyK ryp 

TaKHX, KaK CbICOJlbCKHH H l(aMcKHH CBO,l\b!. 

Boaro-Ypanscxas aHTeKJlH3a orneneaa OT ,l\pyroH pemoaansnoa 

nOJlO)/{HTeJlbHOH CTpyKTypbL- BOpOHe)/{CKOH aHTeKJlH3bI - r Jly60

KHM PH3aHo-CapaTOBCKHM nporaooa ,l\peBHero 3aJlO)/{eHHH. IOro

BOCT01fHYIO 1faCTb BOCT01fHOrO CKJlOHa BOpOHe)/{CKOH aHTeKJlH3bI 

06bI1fHO Ha3b1BaIOT OpHBOJlfi<CKOH MOHOKJlHHaJiblO. 

Ba)/{HOH oc06eHHOCTbIO CTpoeHHH Borrro-YpaJlbCKOH npOBHHLI.HH 

" HBJlHeTCH urapoxoe pa3BHTHe JlHHeHItbix YHaCJle,l\OBaHHbIX ,l\HCJlOKa

LI.HH, COOTBeTcTBylOlLJ.HX pa3J10MaM ¢YH,l\aMetITa. C 30HaMH JlHHeHHblX 

,l\HCJlOKaLI.HH CBH3aHO pa3BHTHe 01feHb nonorux, OTHOCHTeJlbHO Y3KIIX, 

CHJlbHO BbITHHyTbIX BaJlOB aCHMMeTpH1fHOrO CTpoeHHH HJlII crpyxryp

HbiX ycrynos (¢JleKCYP). Bansr, B CBOIO osepens, OCJlO)i{,HeHbI noxans

HblMH nOJlO)/{HTeJlbHblMH CTpyKTypaMH - KynOJIaMH, aHTHKJlIIHa

JlHMH, 6paxHaHTHKJlHHaJISIMH, BTOpOH oc06eHHOCTbIO CTpoeHHH 

Bonro-YpaJlbCKOH npOBHHLI.HH HBJlHPTCH HaJlH1fHe Me)/{¢OpMaLI.HOH

HOH CHCTeMbI l(aMcKo-I(HHeJlbCKHX nporuooa. OOCJle,l\HHe ¢oPMHPO

BaJlHCb B BepXHe,l\eBOHCKoe H rypaeacsoe BpeMH KaK rJly60KOBO,l\Hble 

Bna,l\HHbI, aa 60pTax KOTOpblX pa3BHBaJlHCb ¢aMeHCKHe H rypaeacxae 

parporeaaue coopysceaaa. B HH)/{HeBH3eHCKoe BpeMH 3TH Bna,l\IIHbI 

6bIJIH CHHBeJlHpOBaHbI MOlLJ.HblM HaKOnJleHHeM reppnreanux TOJllLJ.. 

H e ¢ T era 3 0 HOC HOC T b - npoasnuneaasre saneaca H$H 

H raaa npuyposeau K ,l\eBOHCKIIM, KaMeHHoyroJlbHblM II llepMCKHM 

OTJlO)/{eHHHM. OCHOBHble nponyxraaaae TOJllLJ.H - TeppHreHHble OTJlO

)/{eHHH,l\eBOHCKlie H HII)/{HeKaMeHHoyrOJlbHble, cJle,l\YIOlLJ.He no sna-re
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tnllO - KapoOHaTHo-teppltreHHble TOJllLJ.H cpeJi.i-IeKaMeifH6yr6JIbliblX 

II HH)/{HenepMcKHx OTJlO)/{eHHH. PH,l\ npOMbIWJleHHbIX CKOnJleHHH 

He¢TH H rasa ooaapyzcea B xapcouarnsrx noponax zteuoua H HH)/{Hero 

Kap60Ha. 

B OTJlO)/{eHHHX repparennoro neaoua ycranoaneno meers npo

MbIWJleHHO H$era30Ho<;HbIX ropH30HTOB, npencraaneanux necxa

HHKaMII H aJleBpOJlHTaMH H pasnenennsrx nasxaaa rJlHH H aprHJlJlIITOB. 

OHH HBJlHIOTCH rJlaBHbIMH 06beKTaMH pa3pa60TKH B Tarapaa, Baur
KHpHH, l(yH6b1weBcKOH H Opeaoyprcxoa 06J1aCTHX, I( reppnreanouy 
npozryxrnanoay xoxrnnexcy HH)/{HeKaMeHHoyroJlbHbIX OTJlO)/{eHHH OT

HOCHTCH neC1faHO-rJlHHHCTble 06pa30BaHHH HH)/{HeH 1faCTH BII3eH

cxoro spyca (MaJlHHOBCKIiH H HCHOnOJlHHCKIiH Ha,l\rOpH30HTbI). 3Ta 

TOJllLJ.a IIMeeT peraonansnoe pacnpocrpaaeane B npenenax Bonro
YpaJlbCKOH He¢Tera30HocHOH npOBHHll,HH. HaH60JlbWeH MOlLJ.HOCTlI 

OHa ,l\OCTHraeT B l(aMcKo-I(HHeJlbCKOH CHCTeMe uporaoos (no 300
400 M). B reppnrenasrx xaaeaaoyronsnux OTJlO)/{eHHHX YCTaHoBJleHo 

HeCKOJlbKO np0,l\YKTHBHbIX ropH30HTOB. B pxne paaonoa Ba)/{HOe 

npOMbIWJleHHOe aaasenae HMelOT xapoonaraue OTJlO)/{eHHH nasnop

cxoro II 6awKHpcKoro HpyCOB. 

0P0,l\YKTHBHblH KOMnJleKC sepxnero ornena xaaenaoyronsnca 

CHCTeMbI H HH)/{HerO ornena nepacxoii CHCTeMbI nerpreraaonocea 

B OCHOBHOM B IOro-BOCT01fHOH II BOCT01fHOH 1faCTHX Bonro- YpaJIbCKOH 

He¢Tera30HocHOH npOBIIHLI.lIli • .uo nOCJIe,l\HerO BpeMeHH aepreraao

HOCHOCTb 3THX OTJIO)/{eHHH CBH3bIBaJIli rJIaBHbIM 06pa30M C norpe

6eHHblMH PH¢OBbIMII MaCCIiBaMII caxaapo-apraacxoro soapacra, WH

pOKO pa3BHTbIMII B Ilpenypanscxox nporaoe. Ilocne OTKpbITHH Open
oyprcxoro r asoxonnencaraoro MeCTOp0)/{,l\eHIIH B03pOCJIO 3Ha1feHHe 

sroro KOMnJIeKCa B nJIaT¢oPMeHHoH 1faCTII BOJIro-YpaJIbCKOH npo

BHHLI.HH. 

M e C TOp 0 )/{ ,l\ e H II H H e ¢ T II II r a 3 a B OCHOBHOM npa

yposenu K JIOKaJIbHbIM crpyxrypaa. Jloxansnue crpyxrypu, KaK 

npaBHJIO, rpynnapyiorcs B BaJIbI HJIIi nanooopaaaue nO,l\HHTHH . .uJIH 

paHOHOB nJIaT¢OpMeHHOH 1faCTH npOBIIHLI.IIH xapaxrepao pa3BHTHe 

B OCHOBHOM nOJIOrHX crpyxryp C yrJIaMH naaenas nopon OT HeCKOJIb

KHX MHHyT ,l\0 5°, BOJIee xpyrsre yrnsr KpbIJIbeB xapaxrepau ,l\JIH 

CTpyKTyp 06JIeKaHHH 6HorepM ¢aMeHcKoro H TypHeHcKoro B03pacTa, 

pacnonoacenuux no 60pTaM l(aMcKo-I(HHeJIbCKOH CHCTeMbI npcraooa, 

H ,l\JIH crpyxryp, pacnOJIO)/{PHHbIX B,l\OJIb ¢JIeKcyp TeKTOHH1feCKOrO 

npOHCXO)/{,l\eHHH. B npenenax Ilpenypanscxoro npornoa MeCTOpO)/{,l\e

HIiH npaypoxeau K PH¢OBbiM MaCCHBaM, 06be,l\HHeHHbIM B CBH3KH 

HJIH BbITHHyTbIM B LI.en01fKH (oapsepnue pH¢bI). Kpoae roro, MeCTO

p0)/{,l\eHHH He¢TH CBH3aHbI C BbITHHyTbIMH KPYTbIMH CKJIa,l\KaMH. 

BOJIbWaH xacn, 3aJIe)/{eH He¢m H raaa nJIaCTOBOro CBO,l\OBOro 

rana. HMelOTcH raxsce 3aJIe)/{H MaCCHBHble. Ilepsue xapaxrepnu 
rJIaBHblM 06pa30M ,l\JIH TeppHreHHoH 1faCTH npO,l\yKTHBHoro pa3pe3a, 

BTopble - ,l\JIH Kap60HaTHoH. JIHTOJIOrH1feCKaH H3MeH1fIIBOCTb KOJI

JIeKTOpOB 06yCJIOBJIHBaeT HaJIH1fHe ~JIe)/{eH JIHTOJIOrO-cTpyKTypHoro 

rana, BCTpe1faIOTCH raxace 3aJIe)/{H rreKTOHH1feCKH sxpanapoaaaaue. 
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TOpOB ropH30HTa .ll.r 30--50 M. OOpHCTOCTb neClIaHHKOB 15--26 %, 
npoaauaeaocrs (4 +200) . 10-14 M2• .ll.e6HTbI HeqrrH B HalIaJIbHbIH 
nepnon pa3pa60TKH )l.ocTHraJIH100 T/CyT H 60JIee. Herrosceaecrao, 
JIHllIb na nexoropsrx yxacrxax cenepo-aananaoa IIaCTH POMaIlIKHH
cxoro MeCTOpO}l{)l.eHHfI nan ropH30HTOM .ll.r aaneraer He<PTflHOH nnacr 
.ll.o KbIHOBCKoro ropH30HTa (eppaHcKHHSIPYC), CJIO}l{eHHbIH necxana
KaMH H aJIeBpOJIHTaMH. HH}I{e ropH30HTa .ll.r 3aJIeraIOT HeepTflHble 
ropH30HTbI .ll.n H .ll.m (}I{HBeTCKHH apyc). OHH TaK}I{e npeacrasaeau 
necliaHO-aJIeBpOJIHTOBbIMH nopoaaxa, 3aMern.aIOrn.HMHCfI aenpona
uaeMbIMH pasaocraaa. Eure rJIy6}1{e pacnonozcen nnacr .ll.rv aopooses
cxoro ropH30HTa (}I{HBeTCKHH spyc), Herpraasre ropH30HTbI .ll.II7 .ll.1II H 
.ll.Iv HMeIOT orpanasenaoe pacnpocTpaHeHHe H He60JIbllIHe sanacu HeepTH. 

Ha POMallIKHHcKOM xecroposctenaa yCTaHOBJIeHa nedrreaoc
HOCTb Kap60HaTHblx KOJIJIeKTOpOB epaMeHcKoro H rypaeacxoro spy
COB, neClIaHHKOB H aJIeBpOJIHTOB flCHOnOJIflHCKOro nanropnaonra 
il H3BeCTHfiKOB 6allIKHpCKoro H BepeHCKoro ropH30HTOB. ~HorHe H3 
3THX 3aJIe}l{eH yzce nseneasr B paspaoorxy. . 

TyUMa3UHCKOe nedimsnoe xecmopoocoenue (pac, 51) pacnonoacerro 
na IO}I{HOM CKJIOHe AJIbMeTbeBcKoH sepmaau Tarapcxoro CBO)l.a, 

I 
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PHC. 51. TyHM83HHcKoe Me
CTOp0)K~eHHe 

a - e'rpyx'rypuaa KapTa no 
KpOBJIe ropH90HTS A.;' 6.

reoJIorH'IecKHlI npocjlHJlb. 
J - KOHTYP HecjrreHocHoCTH: 
2 - neC'I3HHK; 3 - HecjlTb 

c=J 1 1:':-:-:-:'12 "3.c.:...==J ..... 

I 

I~~O 

5 A6pHKOCOB H. X. HAP. 

6 

a 

~3 

0 102 

PHC. 50. CTpyKTypH811 K8pT8 no KpOBJIe n8WHHCKoro ropH90HT8 POM8WKHHcKoro 
MeCTOpmK~eHHll (no Il, H. J18HryeBy, 1964 r.; A. H. KJIe~eBY, B. C. TeMKHHy. 

1962 r.) 
/ - rpSHHl.\b1 nJIoll.\a,l\eil; 2 - KOHTyp HecjlTeHocHocTH: 3 - CKBamHHbI 

POMamKUHClwe netpmsnoe uecmopoocoenue (pHC. 50) OTKpbITO 
B 1948 r. OHO npaypoxeao K xpynaoa nOJIOrOH KynOJIOBH)l.HOH CTpyK
Type na IO}I{HOH aepumae Tarapcxoro CBO)l.a. Ha sanaae 3Ta CTpyK
rypa oraenaercs Y3KHM H KpyTbIM npOrH60M MepH)l.HOHaJIbHOrO 
npocrapaans OT AKTaIlICKo-HoBOeJIXOBCKOro BaJIa, B npenenax KOTOpO
ro HaXO)l.HTCfI AKTaIlICKo-HoBOeJIXOBCKOe aedrraaoe MeCTOpO}l{)l.eHHe. 

OCHOBHafi neprxaas aanescs POMallIKHHCKoro MeCTOpO}l{)l.eHHe 
npayposeaa K ropH30HTY .ll.r naumacxoro BpeMeHH aa rJIy6HHe 1700 M. 
rOpH30HT .ll.r, npencraaneanua nepeCJIaHBaHHeM neClIaHHKOB, aJIeB
pOJIHTOB H aprHJIJIHTOB, xapaxrepaayercs CJIO}l{HbIM crpoeaaea. 
Ha He60JIbllIOM paccroaaan oraensnue nJIaCTbI BbIKJIHHHBaIOTCfI HJIH 
3HalIHTeJIbHO YBeJIHIIHBaIOTcfI no MOrn.HOCTH, CJIHBafiCb B e)l.HHbIH 
ropH30HT. Bcero B paapese ropH30HTa .ll.r BbI)l.eJIflIOT nars nepre
nacaureaaux nJiaCTOB (a, 6, B, r, )I.). Cyxaapaas MOrn.HOCTb KOJIJIeK
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PHC. 52. Openeyprcxoe MecTopOJK)(eHHe 

a - crpyxrypaaa xapra no xposae npoAyKTHBHoll TOII~H apraacxoro apyca; 6 - reoao
rH'IecKHIl npol!>Hllb. 

J - HSBecTHlIK; 2 - aHrHAPHT; 3 - KaMeHHall COllb; 4 - r'aa; 5 - CKBa:lKHHbl; 6 - He4lTb 

npnyposeno K BOCTOqHOH qaCTH TyHMa3HHCKOrO BaJIa H OXBaTbIBaeT 
naa nO,lI,HHTHH - TyHMa3HHCKoe H AJIeKcaH,n;pOBCKoe. TyHMa3HHCKoe 
nO,lI,HHTHe npe,lI,CTaBJIHeT C060H xpynayio nOJIOrylO aCHMMeTpHqHylO 
aHTHKJIHHaJIb C 60JIee KpyTbrM IOrO-BOCTOqHbIM H rrOJIOmMH cesepnsra 
H- ceaepo-aananaux KPbIJIbHMH. OCHoBHbIe npovsuuneaasre ropa
30HTbr - nnacrsr .Iln H .Ill ,lI,eBOHa. Kpoxe roro, YCTaHOBJIeHbr 3aJIe)l{H 
He<PTH B necsannxax nJIaCTOB .Ilm H .Illv cTapOOCKOJIbCKOrO H BO
poosescxoro ropH30HTOB. MOIIJ,HOCTH nponyxranasrx ropH30HTOB 2
30 M. 3aJIe)l{H He<pTH BbrHBJIelibI TaK)I{e B Kap60HaTHbIx OTJIO)l{eHHHX 
<paMeHcKoro H TypHeHcKoro HpyCOB H B TeppHreHHhIx OTJIO)l{eHHHX 
HH)I{HerO Kap60Ha. 

OpeH6ypixKoe Za3080e MeCmOpOJfCaeHUe (pHC. 52) B TeKTOHHqeCKOM 
OTHOllIeHHH npayposeno K Opeaoyprcxoay BaJIy, OCJIO)l{HHIOIIJ,eMY 
cesepayro qaCTb COJIb-I1JIeLl,KOrO nucryna. Openoyprcana BaJI HMeeT 
umpornoe npocrnpanae, ,lI,JIHHa ero 130 KM npn IlIHpHHe 20 KM, 
aMnJIHTy,lI,a npessnuaer 600 M. I'asonocnsr xapeoaaraue OTJIO)l{eHHH 
cpenne- H HH)I{HeKaMeHHoyrOJIbHhIe H HH)I{HerrepMcKHe. 3aJIe)l{b 
e,lI,HHaH, MaCCHBHoro rnna, DOKphIllIKOH ra30HOCHbIX nopon CJIy)l{HT 
COJIeHOCHaH TOJIIIJ,a xynrypa MOIIJ,HOCTblO 01' HeCKOJIbKHX COT ,n;o TbI-

CHq MeTpoB. .IlJIH Kap60H aTHhIX nOpO)I,-KOJIJIeKTOpOB xapaxrepno 
aepaanoaepaoe pacnpocrpaneaae TpeILl,HHOBaTOCTH H nopHCTOCTH. 
I'a3 C BbrCOKHM conepxcaaaea xonaeacara H ceposonopona. 

TUMaHo-JIetwpCKaJl HeepmeZa30HOCHaJl npo8UHt{UR. 

THMaHO-DeqopCKaH He<PTera30HOCHaH rrpOBHHLI,HH pacnonoxceaa 
aa cesepe esponeacxoa qaCTH crpaau aa repparopna KOMH ACCP 
H ApXaHreJIbCKOH 06JIaCTH. B ee npenenax Bbr,n;eJIHIOT I1)1{Ma-Deqop
CKylO, Deqopo-KOJIBHHCKylO, XopeHBep-MopelOCKYIO aerpreraao
HOCHbIe H CeBepo-Dpe,lI,ypaJIbCKYIO ra30HocHYlO 06JIacTH. 

Ilepsue cBe,lI,eHHH 0 He<pTH peraona OTHOCHTCH K XV B. 
B 1745 r. xyneu cfJe,lI,op DpH,lI,yHOB nOCTpOHJI aaecs nepsaa B xape 
npHMHTHBHhIH nerpreneperoaauf 3aBO,lI, npoH3Bo,n;HTeJIbHOCTblO He
CKOJIbKO ,lI,eCHTKOB TOHH He<PTH . .IloJIroe BpeMH B npoBHHUHH 6hIJIH 
H3BeCTHhI TOJIbKO MeCTOpO)l{,n;eHHH YXTHHCKoro H Oapaacxoro paa
OHOB C ,n;eBOHCKHMH 3aJIe)l{aMH He<pTH (4H6blOcKoe, 51 percxoe, Ceas
HOJIbCKoe). B KOHue 50-x rr. 6hIJI OTKpbrT pH,n; MeCTOpO)l{,n;eHHH He<pTH 
H raaa B Ilesopcxoa anannne. B 1964 r. B npenenax Ilpenypanscxoro 
nporntia BbIHBJIeHO BYKTbIJIbCKOe ra30KOH,lI,eHCaTHoe MeCTOpO)l{,lI,eHHe. 
Pa3B€,,n;oqHbrMH pa60TaMH nOCJIe,n;HHX JIeT B cenepaoil rrpOBHHLI,HH aa 
KOJIBHHCKOM H H)PbHxHHo-lllarrKHHcKoM BaJIaX OTKphIT pH,lI, HOBhIX 
H$HHhIX H rasosax MeCTOpO)l{,n;eHHH (YCHHCKoe, B03eHcKoe H np.). 

o C HOB H hI e q e p T bI reo JI 0 r Hq e C K 0 roc T p 0
e H H H. THMaHO-DeqopCKaH He<pTeta30HOCHaH npOBHHUHH orpana
seaa THMaHCKHM KpH)I{eM na ioro-sanane H ropHbrMH coopy)l{eHHHMH 
DOJIHpHOrO Ypana aa BOCTOKe. B03paCT ee <pyH,n;aMeHTa pH<peHCKHH. 
BbIIlIe aaneraror noponsr CHJIypHHcKHe, ,lI,eBOHCKHe, KaMeHHoyrOJIbHhIe 
H nepxcxae. B npenenax npOBHHUHH Bbr,n;eJIHeTCH pH,n; xpyrmsrx 
TeKTOHHqeCKHX 3JIeMeHTOB npeHMyIIJ,eCTBeHHO ceBepO-BOCTOqHOrO 
rrpOCTHpaHHH. 

THMaHCKHH KpH)I{ npencraanaer C060H ropcrooopasaoe rrO,lI,HHTHe 
rJIbI60BOro CTpoeHHH, OTqeTJIHBO ssrpaaceaaoe B penserpe . .IlJIHHa ero 
900 KM, IlIHpHHa 150 KM. OH OCJIO)l{HeH MHOrOqHCJIeHHhIMH rJIy6HH
HblMH pa3JIOMaMH, xoropue B ocanoxsoa qeXJIe OTpa)l{alOTCH B BH,n;e 
BaJIo06pa3HhIx nO,lI,HHTHH H <pJIeKCyp. HaH60JIee xopouro asyxeanue 
BaJIhI (YXTHHCKHH, I1)1{Ma-OMpHHCKHH H np.) pacnonararorca B ioro
BOCTOqHOH qaCTH KpH)I{a, rae C HHMH CBH3aHO MHoro He60JIbIlIHX no 
paavepaa MeCTOpO)l{,n;eHHH He<pTH H rasa (51 percxoe, HH)I{HeOMpHH
cxoe, BOHBO)l{CKOe H np.]. 

CeBepo-BOCTOqHee Tnwaacxoro KpH)I{a pacnonaraercs 06IlIHP
HaH DeqOpCKaH nnartpopaenaaa snanaaa, <pYH,n;aMeHT KOTOpOH aa
neraer na rJIy6HHe 60JIee 6000 M. BhIrrOJIHHIOIIJ,He ee naJIe030HCKHe 
OTJIO)l{eHHH nosoro norpyxcaiorcs B cesepnoa H BOCTOqHOM nanpasne
HHHX. B IOro-BOCTOqHOH qaCTH nnanansr OTKphITbI He<pTHHbIe MeCTO
pO)l{,n;eHHH 3arra,n;Ho-T36yKcKoe H DaIlIHHHcKoe. Ha ceeepo-socrose 
Ilesopcxas nnanana no rJIy6HHHhIM pa3JIOMaM COqJIeHHeTCH C Ilesop
CKOH TeKTOHHllecKoH rpaaon. Xapaxrepneaureii xeproa crpoeaas 
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ananaau HBJIHeTCH OIJeHb 60JIblIlaH MOlI.l,HOCTb cpenae- H sepxae
.n.eBOHCKHX OlJIO)KeHHH (60JIee 3 KM). B IOro-BOCTOIJHOH IJaCTH rpH.n.bI 
B OTJIO)KeHHHX nepua H HH)KHeKaMeHHoyrOJIbHblX OTKpblTbI noxa 
TOJIbKO He60JIblIlHe MeCTOpO)K.n.eHHH H$H H rasa. K cesepo-socroxy 
OT Ilesopcsoa rpH.n.bI pacnonaraercs r JIy60KHH )leHHcoBcKHH nporao, 
B CBOID osepens OrpaHHIJeHHbIH na cesepo-aocroxe KOJIBHHCKOH TeK
TOHHIJeCKOH rpH.n.oiL K ee KpaHHeH IOro-BOCTOIJHOH IJaCTH npayposeno 
YCHHCKoe He<PTHltoe MeCTOpO)K.n.eHHe. B.n.OJIb sanaaaoro CKJIOHa YpaJIa 
nporaraaaerca TIpe.n.ypaJIbCKHH nporao, B npeaenax xoroporo B IO)K
HOH IJaCTH paccxarpaaaeaon repparopaa pacnonosceaa Bepxae
neIJOpCKaH anannaa, rne OTKpblTO BYKTbIJIbCKOe raaoxoanencaraoe 
MeCTOpO)K.n.eHHe. Pa3BHTble snecs no.n.HHTHH xapaxrepaaytorcs KPy
TblMH sananaaaa KPblJIbHMH H HaJIHIJHeM aapyureaaa. 

H e ep T era 3 0 HOC H o C T b - 3aJIe)KH HeepTH H rasa ycra
HOBJIeHbI B lIlHpOKOM CTpaTHrpaepHIJeCKOM HHTepBaJIe naJIe030HCKHX 
OTJIO)KeHHH - CHJIypHHCKHX, .n.eBOHCKHX, KaMeHHoyrOJIbHbIX H 
nepMCKHX. HeepTera30HOCHOCTb CHJIypHHCKHX Kap60HaTHblX OTJIO)Ke· 
HHH BblHBJIeHa B nocnensee BpeMH. OCHOBHaH npOMbIlIlJIeHHaH aepre
ra30HOCHOCTb CBH3aHa C reppareamesa OTJIO)KeHHHMH cpemrero> 

.li sepxaero zteaotra. B paapesesarpenscxoro apyca cpeaaero zteaoaa 
BbI.n.eJIHIOT ana nponyxraaaux nJIaCTa (I I .H III), npeacraaaeanue 
B OCHOBHOM neCIJaHHKaMH, MOlI.l,HOCTb KOTOpblX yxensuraercs C sanaaa 
na BOCTOK. K JKHBeTcKoMy HPYCY npaypoxea nJIaCT Is. IlJIacTbI Ia 
H 16 BbI.n.eJIHIOTCH B paspese nalIlHHcKHX OTJIO)KeHHH. Oc06eHHocTbIO 
nalIlHHcKHX OTJIO)KeHHH HBJIHeTCH 3HaIJHTeJIbHaH epaII,HaJIbHaH H3MeH
IJHBOCTb, BCJIe.n.CTBHe sero nponyxrasaae necsaaue nJIaCTbI HMelOT 
CJIO)KHblH xapaxrep, Teppareaasre npoayxraansre OTJIO)KeHHH nesona 
OTJIHIJalOTCH BblCOKHMH KOJIJIeKTOpCKHMH CBoHcTBaMH: nopacrocrs HX 
20-25 %, nponauaeaocrs 60JIee (1 +3)·10 13 M2

• 3TO 06yCJIOBJIHBaeT' 
3HaIJHTeJIbHbIe .n.e6HTbI H$H. fJIy6HHa 3aJIeraHHH 3THX OTJIO)KeHHH 
YBeJIHIJHBaeTcH B HanpaBJIeHHH Ilpenypanscxoro nporaoa H H3Me
HHeTCH OT 150-200 M (5IpercKoe MeCTOpO)K.n.eHHe) no 3300 M (Ilaur
HHHcKoe). He60JIblIlHe rJIy6HHbI 3aJIeraHHH aerpreaocasrx OTJIOiKeHHH 
n03BOJIHJIH OCYlI.l,eCTBHTb paapaoorxy 5IpercKoro He<PTHHOrO MeCTO-
p0)K.n.eHHH lIlaXTHbIM cnocooox. . , 

Hepreraaoaocaa TaK)Ke Ha.n..n.OMaHHKOBaH IJaCTb sepxaenesoncxax, 
xaxeuaoyroasmre H HH)KHenepMcKHe OTJIO)KeHHH, npencraaaermsre 
Kap60HaTHbIMH noponaxa. K 3THM OTJIO)KeHHHM npayposeau 3aJIe)KH 
H$H aa Y CHHCKOM, 3ana.n.Ho-T36yKcKOM, IlalIlHHHcKOM MeCTOp0)K
.n.eHHHX H .n.p. H raaa aa BYKTbIJIbCKO.Jl, KYPbHHCKOM MeCTOpO)K.n.e
HHHX H np. CaMOH sepxaea nponyxraaaoa TOJIlI.I,eH HBJIHIOTCH rep
pnreaaue OTJIO)KeHHH sepxaea nepxa. 

H$H MeCTOpO)K.n.eHHH THMaHo-IleIJopcKoH npOBHHII,HH, MaJIO
o naparpnaacrsre, npeaxytuecraenao JIerKHe, 60JIee JIerKHe (0,850

0,890 r/CM3
) , CBH3aHbI C epaMeHcKHMH 3aJI~aMH Ilaumaacxoro H He

KOTOpblX ztpyrax MeCTOpO)K.n.eHHH, a 60JIee TH)KeJIble (0,991
0,945 r/CM3

) - C 3aJIe)KaMH 5IpercKoroH BOHBO)KCKOrO MeCTopO)K.n.e
HHH, a T8IQKe C 3aJIe)KaMH nepxcxux OTJIO)KeHHH aa YCHHCKOM MeCTO

..~ 
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PHC. 53. YCHHCKoe 
MecTOpo)KJleHHe 

a - CTpyKTYPUali Kap -1000 \HE' 
Ta no KpOSJle necsa
HHKOS cpeAHerO Aeso· 
aa; 6 - reoaorase ~Z-2000CKHII npocjlUJIb (noAaH

HIlIM TpecT8 BollsolK-


HecjlTeraspasseAKa).
 
1 - HsseCTHliK Hecjl
 -3000 BJTeHacblm.eHHbllI; 2
neCqaHHK HecjlTeHacllI
m.eHHbllI; 3 - pas 1\1 
MblS; 4 - 'I'eKTOHHQe- CZJIt 

cxoe HapyweHHe 

P0)K.n.eHHH• fa3b1 xeraaosue (83-93 %). HaH60JIblIlee co.n.ep)KaHHe 
TH)KeJIblX yraesozoponoa B rase OTMeIJeHO aa BYKTbIJIbCKOM raao
KOH.n.eHcaTHOM MeCTOpO)K.n.eHHH (no 10 %). I'as sroro MeCTOpO)K.n.eHHH 

3 3.
CO.n.ep)KHT KOH.n.eHcaT .n.o 882 CM aa 1 M

M e C TOp 0 )K .n. e H H H H e ep T H H r a 3 a CBH3aHbI C KynOJIO
BH.n.HblMH 6paXHaHTHKJIHHaJIbHblMH CKJIa.n.KaMH. HeKOTopble H3 HHX 
OCJIO)KHeHbi pa3pbIBHbIMH HapylIleHHHMH. JlHIllIt BYKTbIJIbCKOe MecTO
P0)K.n.eHHe npHypoIJeHo K y3KOii: JIHHeHHOH aHTHKJIHHaJIH 60JIblIlOH 
npOTH)KeHHOCTH. 3aJIe)KH He<PTH H rasa nJIaCTOBbIe caonossre, .pe)Ke 
MaCCHBHble (BYKTbIJIbCKoe). IlOIJTH see MeCTOpO)K.n.eHHH MHOrOnJIa
cTOBbIe, 60JIblIlHHCTBO OTKpblTbIX -SaJIe)KeH He4JTH H rasa CB513aHbI C .n.e-
BOHCKHMHOTJIO)KeHHHMH.

YCUHCKoe nedunnnoe MecrnopoaICiJeHue (pHC. 53) pacnOJIO)KeHO 
B IOro-BOCTOIJHOH IJaCTH KOJIBHHCKOro BaJIa H npaypoxeao K KpynHoH 
6paxH8HTHKJIHHaJIbHOH CKJIa.n.Ke ceBepo-BOCTOIJHOrO . npocrapaaaa. 
AMnJIHTY.n.8CTpyKTypbl OKOJIO 500 M. IOro-3ana.n.Hoe KpblJIO CKJI8,ll.KH 
60JIee KpYTOe. 3aJIe)KH HeqrrH BblHBJIeHbI B neCIJaHHKaX CHJIypa, 
)KHBeTCKoro apyca nesoaa H B Kap60HaTHoH HepaCIJJIeHeHHOH TOJIlI.I,e 
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H1UKHenepMCKHX - KaMeHHoyrOJIbHbIX OTJIO)j{eHHH. HaH60JIbillee 
npoasnuneasoe anaseane HMeeT 3aJIe)j{b JIerKOH He<pTH B )j{HBeTCKHX 
necsannxax. DpO.n;yKTHBHbIH nJIaCT xapaxrepaayercs HeO.n;HOpOk 
HOCTbIO, MeCTaMH B IOrO-3ana.n;HOH xacra neCqaHHKH nOJIHOCTbIO 
BbIKJIHHHBaIOTCH. B Kap60HaTHbiX HH)j{HenepMCKHX - KaMeHHoyrOJIb
HblX OTJIO)j{eHHHX 3aJIe)j{b He<fJTH MaCCHBHaH, He<pTb TH)j{eJIaH, BH3KaH. 

BYKmblAbC1We Za:JOKOftaeftCamftOe uecmopoocoenue npaypoxeao 
K aHTHKJIHHaJIbHOH crpyxrype, paCnO,7l0)j{eHHOH B BepXHeneqOpCKOH 
snanane. .LI.JIHHa ee 75-80 KM, IlIHpHHa 5-7 KM, aMnJIHTy.n;a 1400 M. 
CKJIa.n;Ka HMeeT aCHMMeTpHqHOe crpoenne, sanaanoe KpbIJIO ee xpyroe 
(60-80°), BOCTOqHoe - nonoroe (10-25°). Faaoxonneacaraaa 3a

JIe)j{b npaypoxeaa K HH)j{HenepMcKHM H cpe.n;HeKaMeHHoyrOJIbHblM 
OTJIO,>KeHHHM. KOJIJIeKTOpaMH CJIy)j{aT nopHcTo-Tpew.HHoBaTble H3Be
CTHSIKH, nepexpsrrsre rHnc-aHm.n;pHToBOH TOJIw.eH xyurypcxoro spyca. 
rJIy6HHa 3aJIeraHHH KpOBJIH nponyxrasao» TOJIW.H 2200-3100 M. 
3aJIe)j{b MaCCHBHaH. 3Ta)j{ ra30HOCHOCTH .n;OCTHraeT 1320 M. Cpe.n;HHH 
.n;e6HT ra3a3KCnJIyaTaUHoHHblX CKBa)j{HH OKOJIO 500 TbIC. M3/cyT. 

JJ.ftenp08CKo-npunsmcxas nedimeeasonocnasi npoeunuust 

.LI.HenpoBcKo-DpHnHTcKaH He<pTera30HocHaH npOBHHUHH BKJIIO
saer .LI.m1npoBcKb-.LI.oHeUKYIO ra30He<PTeHoCHYIO H DpHnHTcKyIO He<p
TeHocHyIO 06JIaCTH. 

B .LI.HenpoBCKo-)loHeUKoH· raaoaepreaocnort 06,JIaCTH (YKpaHH
CKaH CCP) He<pTb HaqaJIH .n;06blBaTb B 1951 r., ras - B' 1956 r. 
B TIpHnHTcKoH He<pTeHocHoH 06JIaCTH (Benopyccxa» CCP) .n;06bIqa 
He<pTH HaqaTa B 1964 r. 

o C HOB H bl e q e p T bI reo JI 0 r H q e C K 0 roc T p 0
e H H H. B CTpoeHHH ocanosnoro xexna yqaCTByIOT OTJIO)j{eHHH na
JIe030HCKoro, Me3030HCKoro H KaHH030HCKoro B03paCTOB. OCHOBHYIO 
xacrr, paspeaa COCTaBJIHIOT nepxcxne, KaMeHHoyrOJIbHble H .n;eBOHCKHe 
OTJIO)j{eHHH. OTJIHqHTeJIbHaH oc06eHHOCTb paspeaa - HaJIHqHe B OT

JIO)j{eHHHX nesona MOW.HbIX COJIeHOCHblX TOJIW.. MOW.HOCTb ocanoxnoro 
sexna .LI.HenpoBCKo-.LI.oHeUKoH anannnsr ,ll.OCTHraeT 10 KM, B DpHnHT
CKOM npornrie - 5 KM. 

.LI.HenpoBCKo-.LI.oHeUKaH ra30Re<pTeHocHaH 06JIaCTb Haxo.n;HTCH
 
B npeneaax .LI.HenpoBCKo-.LI.oHeUKoH snannaa, pacnonoacennoa Me)j{.n;y
 
YKpaHHcKHM H BopoHe)j{cKHM KpHCTaJIJIHqeCKHMH MaCCHBaMH. OCHOB

HbIM TeKTOHHqeCKHM 3JIeMeHTOM snanaasr HBJIHeTcH UeHTpaJIbHbIH
 
rp aoen. OH npOTHrHBaeTCH na 800 KM npn IlIHpHHe 150-200 KM.
 
Tlonepenmoaa HapyllIeHHHMH rpaoea paCqJIeHHeTCSI aa pan 6JIOKOB, 
xoropue cTyneHe06pa3Ho norpyxarorcs B IOrO-BOCTOqHOM aanpaane
HHH. Oc06eHHocTbIO' TeKTOHHKH UeHTpaJIbHOrO rpaoeaa HBJIHeTCH 
umpoxoe pacrrpocTpaHeHHe COJIHHbIX KynOJIOB, CBH3aHHbiX C COJIeHOC
HbIMH TOJIw.aMH neaosa. UeHTpaJIbHbIH rpacea OKaHMJIHeTCH 30HaMH 
pa3BHTHH MHOrOqHCJIeHHblX aapyurenna, xoropue Bbl3BaHbI HHTeH
CHBHbIM norpy)j{eHHeM <pyH.n;aMeHTa B HanpaBJIeHHH oceson qaCTH 
rpaceaa. 

DpHnHTCKaH He<pTeHOCHaSI 06JIaCTb p acnonaraercs B npeaenax 
DpHnHTCKoro nporaoa, OCJIo)j{HHIOw.ero 5eJIOpyccKHH MaCCHB KpH
CTaJIJIHqeCKOrO <pyH.n;aMeHTa. .LI.JIHHa nporuoa 300 KM, umpana 100
120 KM. DpHnHTcKHH nporuo OCJIO)j{HeH pH.n;OM 60JIee MeJIimx nertpec
CHH H ssrcrynoa, B npenenax KOTOpbIX BbI.n;eJIHeTCH HeCKOJIbKO .n;eCHT
xon JIOKaJIbHblX no.n;HSITHH. Xapaxrepaoa oc06eHHocTbIO TeKTOHHKH 

peraona HBJIHeTCH nmpoxoe pa3BHTHe COJIHHoKynOJIbHblX crpyicryp, 
OT .LI.HenpoBcKo-.LI.oHeUKoH snanaasr DpHnHTcKHH nporao orne

JIHeTCH lJepHHroBcKHM sucrynoa <pyH.n;aMeHTa. 
H e <p T era 3 0 HOC HOC T b )lHenpoBcKo-)loHeUKoii sna

.n;HHbl CBH3aHa C OTJIO)j{eHHHMH .n;eBOHCKHMH, KaMeHHoyrOJIbHblMH, 
nepMCKHMH, TpHaCOBblMH H IOpCKHMH. B HH)j{HeKaMeHHoyrOJIbHbIX 
nopo.n;ax BbI.n;eJIHeTCH .n;o 15-20 npo.n;YKTHBHbIX ropH30HTOB pa3JIHq
HOH MOIJ.I.HOCTH (OT 1 .n;o 20 M). B cpenaexaaeaaoyrom.aux OTJIO}KeHHHX 
TaK}Ke BblHBJIeHO 3HaqfITeJIbHOe qHCJIO 3aJIe)j{eH rasa H B MeHbllIeii 
CTeneHH He<PTH: HH}KHenepMcKo-BepxHeKaMeHHoyrOJIbHble OTJIO)j{e

HHH - OCHOBHaH nponyxraanaa TOJIIJ.I.a BOCTOqHbIX paaoaos Yxpa
ansr. B cesepo-aananaoa qaCTH Bna.n;HHbI 06Hapy}KeHbI B OCHOBHOM 
He<pTHHble 3aJIe}KH, B IOro-BOCTOqHOH - TOJIbKO raaosue. I'asu xera
HOBble (86-94 %), 6eccepHHCTble. He<PTH npeHMYIJ.I.eCTBeHHO JIerKHe, 
KaK npaBHJIO, MaJIOCepHHCTbIe (He 60JIee 0,5 %) H MaJIOnapa<pHHHCTble. 
Hx nJIOTHOCTb penxo npesuinaer 0,850 r/cM3• 

OCHoBHaH npoasnunenuaa nepreaocaocrs Ilpanarcxoa aeqrre
HOCHOH 06JIaCTH CBH3aHa C CeMHJIyKcKo-neTHHCKHM H 3 a.n;OHCKO

eJIeUKHM ropH30HTaMH (.n;eBOH), npe.n;CTaBJIeHHbIMH Kap60HaTHblMH 
noponaxa, Ilepasnt ropH30HT no.n;COJIeBOH, sropoii aaaeraer 
Me}K.n;y COJIeHOCHblMH TOJIIJ.I.aMH nesona. DJIOTHOCTb He<pTH 0,840
0,877 r/cx", B OCHOBHblX ropnaoarax neqrn, MaJIOCepHHCTaH 

(0,5 %). 
M e C TOP 0 )j{ .n; e H H 51 H e <p T H H r a 3 a B npenenax .LI.Hen

pOBCKO-.LI.OHeUKOH He<fJTera30HOCHOH 06JIaCTH B OCHOBHOM npaypo
qeHbl K COJIHHoKynOJIbHblM crpyxrypax, 06bIqHO HMeIOT CJJO}KHYIO 
cacrexy MHOrOqHCJIeHHblX pa3HOB03paCTHbiX paapuaaax uapytueaaa 
H yrJIOBblX HeCOrJIaCHii. C rJIy6HHon, KaK npaBHJIO, qHCJlO .n;H3'bIOHK
THBOB yxeasuraerca. MeCTOpO}K.n;eHHH, CBH3aHHbie C 6paXHaHTHKJlH
HaJIHMH, He OCJIO)j{HeHHbIMH COJIHHOH TeKTOHHKOH, HeMHOrOqHCJIeHHbI. 
3TO B OCHOBHOM 3HaqlITeJIbHble no pasaepax H cpaBHHTeJIbHOnOJIOme 
no.n;HHTHH (rHe.n;HHII;eBCKoe, JIeJISIKOBCKoe), pacnonoxeaaue B cesepo
aananaoli qaCTH anaanasr. Haaooasuree qHCJIO 3aJIe)j{eH He<pTH H r-asa 

nJIaCTOBble caonossre HJlH nJIaCTOBbIe TeKTOHHqeCKHe, crparurpadm
qeCKH H JIHTOJIOmqeCKH 3KpaHHpOBaHHbIe. Pa3BHTbi TaK}Ke MaCCHB
HbIe 3aJIe}KH. 

B DpHnHTCKOH nedrrenocaca o6J1acTH orxpursre He<fJTHHble MeCTO
p0}K.n;eHHH (PeqHUKOe, OCTalliKOBHqCKOe, TeIliKOBCKoe, BHllIaHCKoe, 
.LI.aBbI.n;OBCKoe) pacnOJIO}KeHbI B o.n;Hoii TeKTOHHqeCKOH 30He - B ce
BepHOH qaCTH DpHnHTCKoro nporaoa, H npaypoxensr K OCTaIlIKo
BHqCKo-PeqHUKOMY sstcryny <pyH.n;aMeHTa. 3aJIe}KH He<pTH nJIaCT013ble, 
TeKTOHHqeCKH H CTpaTHrpa<pHqeCKH 3KpaHHpOBaHHbIe. 134 
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lIJe6e.llUHcKoe eaaOKOHaeHcamHoe MeC
mOpO~VeHUe (pHC. 54) pacnOJIOJKeHO B 

. IOro-BocTOllHOH lIaCTH .D:HenpoBcKo-.uO
HeuKoH Bna,llHHbI. OHO npaypoxeao K 
KpynHoH cxaanxe ,llJIHHOH 40 KM, llIHpHHOH 
15 KM, C 60JIee KpyTbIM ioro-aanaaaux 

III 
:s;	 KphIJIOM (,ll0 30°). B npHCBO,llOBOH lIaCTH 

crpyxrypa OCJIOJKHeHa MHOrOllHCJIeHHblMH~ 
paapblBHblMH HapyllIeHHHMH. Ocaosasre~ 

Q,	 aaJIeJKH rasa OTKpblTbI B OTJIOJKeHHHX 
~	 HHJKHeH nepxa H aepxaexaxeaaoyrons

.:l!l HblX. HaH60JIbillaH TeKTOHHlIeCKaH sxpa
HltpOBaHHaH raaOBaH -- aaJIeJKb BblHBJIeHa~ 

o	 B rpaace, B HHJKHeH nepaa H aepxae
; KaMeHHoyrOJIbHblX OTJIOJKeHHHX yCTaHoBs JIeHO 13 rasoaacsnneaaux ropaaoaros.
'£~ HaH60JIbillHe sanacu rasa conepscarS g 

HHJKHeaHrH,llpHTOBblH ropasoar, CBHTa 
~ I 
5">	 Me,llHCTbIX neClIaHHKOB (HHJKHHH nepas) 
COl •• H apayxaparoaaa CBHTa (BepxHHH xap
a~o .. 
... 0;	 60H). Bee rasoaocaue naacru HHJKHeaH.. 
IE''''	 ranparosoro ropusoara, CBHTbI Me,llHCTbIX 
:il .. neClIaHHKOB H apayxaparoaoa CBHTbI 
~ :I 
:s; g npe,llCTaBJIHIOT C060H e,llHHYIO xpynayio 
~E Mac'CHBHylO aaJIeJKb C 06ur.HM KOHTypOM.
EI ras - sona BblCOTOH ,1\0 1100 M.1:j ... 

Kasanoecnoe nedimeeasoeoe MeCmOpO{)fC
lQ ii
 
:s; III oenue npayposeao K nOJIOrOH KynOJIOBH,ll

~ ~	 HOH CKJIa,llKe, BH,llpe KOTOpOH aa rJIy6HHe 
0; ;., 
«l Q, 60JIee 4000 M yCTaHOBJIeH COJIHHOH IlITOK.
COl IV 

~ III CKJIa,llKa paaoara aa pH,ll 6JIOKOB. 3a
Q,I JIeJKH He<pTH H rasa CBHaaHbI C OTJIOJKegj .. 
Q, HHHMH rpaaca, nepxa H Kap60Ha. Bcero 
'; aacsarasaerca 25 npO,llyKTHBHbIX ropa

. aOHTOB, xoropue rpynnapyiorca B xersrpe~ 

i

g; aeqrreraaoaocaux 3TaJKa: TpHaC-HHJKHe


nepacxaa, HHJKHenepMcKHH - BepxHe

KaMeHHoyrOJIbHblH, Cpe,llHeKaMeHHoyrOJIb~
 

t-,. 
HblH, HHJKHeKaMeHHoyrOJIbHblH. 3aJIeJKH
 

~ He<pTH H rasa pacnonaraiorca na rJIy6HHe
 
u 1450-3500 M. _
 

&: CeBepO-KaBKa3CICO-MaHeblW,JzaKC1COJl ned» 
meea30HOCHaR np08UHl/rUR 

"-l 3ra npOBHHIJ.HH pacnOJIOJKeHa B npe
nenax Kpsnscxoro nonyocrposa, Ceaep
noro Kaaxasa H MaHrhIlliJIaKCKOro no
JIyocTpOBa. alia BKJIlOtlaeT I1H,lloJIo-Ky
6aHcKylO, BOCTOtlHO-ITp~,llKaBKaacKYlOi 

TepCKO- Kacnancxyio H IOJKHO-MaHrhIIliJIaKcKYIO aerprer-aacaocasre 
H Ilpaaepaoaopcso-Kpaacxyio, Aaoso-Bepeaaacxyio, BOCTOtIHO
Kyriaacxyio H Crasponoascxyro j-aaoaocasre 06JIaCTH . 

HHAono-Ky6aRcKllR RecllTera30HOCHaR, Aaoao-6epe3aHCKaR 
H BOCTO'lRO-KyliaHCKaR rUOROCRwe ofiJiaCTR (KpacHoAapcKHA KpaA) 

Ky6aHb HBJIHeTCH cTapeHIlIHM Heq,Te,ll06b1BalOIJJ.HM panoaoa. 3,lleCb 
B 1864 r. 6bIJI nonysea nepBblH npOMblllIJIeHHblH <poHTaH He<pTH B na
llIeH crpaae. 

a C HOB H bI e 11 Po P T hI reo JI 0 r H tI e C K 0 r o . C T P 0
e H H H. B npeaenax ,llaHHOH repparopaa pacnOJIOJKeHbI Aaoso
Ky6aHcKaH nnanpopxeuaas snanaaa H 3ana,llHO-Ky6aHcKHH npen
ropHbIH nporao. B HX crpoeauu yxacrayior rpaacosae, IOpcKHe, 
MeJIOBbIe naneoreaoasre H neorea-seraeprasnsre noponu, aanera
iomae B OCHOBHOM aa naJIeOaOHCKoM <pyH,llaMeHTe, a B KpaHHeH ceaepo
aanaaaoavacra peraoaa - aa ,llOKeM6pH'HCKOM. B npenenax Asoao
Ky6aHcKoH ananaaa BbI,lleJIHIOTCH 60JIee MeJIKHe crpyxrypaue 3JIe
MeHTbI: Eiicxo-Bepeaaacxaa soaa nO,llHHTHH, THMallIeBCKaH cryneas, 
BOCTOllHO- Ky6aHcKHH nporao. IToCJIe,llHHH A,llblreHCKHM BhIcTynOM 
OT,lleJIHeTCH 01' 3ana,llHO- Kycaacxoro npenropaoro nporaea. EHCKO
Bepesaacxaa soaa nO,llHHTHH BKJIlOlIaeT HeCKOJIbKO aHTHKJIHHaJIbHblX 
JIHHHH, aa KOTOpbIX OCHOBHOH HBJIHeTCH KaHeBCKo-BepeaaHCKHH BaJI. 
K MHOrOtIHCJIeHHblM nOJIOrHM JIOKaJIbHblM CKJIa,llKaM 3TOH aOHbI npa
ypoxeaa 60JIbillaH sacrs rasoxoaneacaraux MeCTOpOJK,lleHHH KpaCHO
napcxoro xpas (Bepesaacxoe, JIeHHHrpa,llCKOe, HeKpaCOBCKoe H np.). 
IOJKHbIH yaKHH, 60JIee KpyTOH 60pT 3ana,llHO-Kyoaacxoro nporntia 
OCJIOJKHeH MHOrOllHCJIeHHbIMH CKJIa,llKaMH, rpynnnpyiomaaaca B He
CKOJIbKO aHTHKJIHHaJIbHblX JIHHHH H xapaKTepHaylOIJJ.HMHCH CJIOJKHblM 
reOJIOrHtIeCKHM CTpoeHHeM. K CKJIa,llKaM IOJKHOrO 60pTa nporaoa 

.Hero ocesoa lIaCTH npaypoxeau nOtITH ace He<pTHHble MeCTOpOJK,lleHHH 
'I1H,lloJIO- Ky6aHcKoH aedrrerasoaocaof 06JIaCTH. 

H e <p T era a 0 HOC HOC T b 3ana,llHO- Kyoaacxoro nporatia 
CBHaaHa nOllTH co BceMH HpycaMH H ropHaOHTaMH HeoreHa; naJIeo
rena H lIaCTHlIHO MeJIa H iopsr. B nJIaT<popMeHHOH lIaCTH repparopaa, 
KaK npaBHJIO, npO,llyKTHBHbI OTJIOJKeHHH HHJKHerO MeJIa H iopu, 
a He<pTetaaoHOCHOCTb ssnnenescautero KOMnJIeKCa nopon xpaaae 
orpaaaseaaa. Ha pane MeCTOpOJK,lleHHH EHCKo-BepeaaHCKOH aOHbI 
nO,llHHTHH rasoaacsnneaa TaKJKe nopHCTO-TpeIJJ.HHOBaTble noponu 
rpaaca (MeCTOpOJK,lleHHH l.JeJI6aCCKOe, CTapOMHHCKoe). 

Heq,TH paCCMaTpHBaeMOH 06JIaCTH paaJIHtIHbI no cocrany. IT,7IOT-, 
HOCTb HX 0,760-0,979 r/cM3

• HaH60JIee THJKeJIble He<pTH xapaxrepasi, 
,llJIH MHoueHOBbIX OTJIOJKeHHH. OHH npaxraxecxa, 6ecnapal}:iHHJ{CTblt, 
.H B OCHOBHOM MaJIOCepHHcTble (no 0,5 %),. [llsbI,MeTaHPBble, 6eccepe , 

HHCTbIe. Conepacaaae MeT~lHa B sanezcax. aeorena H naneoreaa ,llOCTH-. 
raer 96-100 %, B xesoaoncxax aaJIeJK-3X penxo npesuuraer 90 %.. 
B 3THX raaax npacyrcrsyer KOH,lleHCaT (He 60JIee 80 CM3/M3

) . MaKcH
MaJIbHOe ero conepscaaae OTMetIeHO na CTapoMHHcKOM (150 CM3/M3) 

a IOJKHo-CoBe.rcKoM (300 CM8/M'). MecTOI?OJK,lleHHHx. 

~~ 
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Puc. 55. CTpyKTypHaH xapra no KpOBJIe Puc. 56. CTpyKTypH8H K8pT8 no M81i
KOJIJIeKTOpOB HHlKHero MeJIa Bepesaa KoncKoMy penepy Xaauxeacxoro Mec-

CKoro MecropOlK.n;eHHH TopOlK.n;eHUH 
I(OHTypbl ra30HOCHOCTH: 1 - BHewHHIl; 2  1 - H30rHnCbI B M; 2 - KOHTypbl BblKJlH
BHyTpeHHHIl; 3 - CKBalKHHbI; 4 - H30rHnCbI HHBaHHH necsaasrx ropH30HTOB; 3 - rpa

B M HH~b1 BblxoAa nopon na nosepxaocrs: -# 
. CKBalKHHbI 

M e C TOp 0 )I{ )J. e H H 51 H e q, T H H r a 3 a nJIaTq,opMeHHofi 

tIaCTH paCCMaTpHBaeMOH reppnropan npnypoxeaa K nOJIOrHM He

aapyureaaua 6paXHaHTHKJIHHaJIbHbIM CKJIa)J.KaM OTHOCHTeJIbHO npo

croro CTpoeHHH. 3aJIe)l{H Heq,TH nJIaCTOBble CBO)J.OBbIe. Xapaxrepasnr 
)J.JIH sroro paaoaa HBJIHeTCH Bepesaacxoe MeCTOpO)l{)J.eHHe (pHC. 55). 

B npeneaax 3ana)J.Ho-Ky6aHcKoro npornoa MeCTOpO)l{)J.eHHH Heq,TH 

H ra3a pa3JIHtIaIDTCH no reOJIOrHtIeCKoMy cTpoeHHID. B oceBOH tIaCTH 

npornoa H aa ero ceaepaoa CKJIOHe npe06JIa)J.aIDT nJIaCTOBble CBO)J.OBble 

3aJIe)l{H, na ID)I{HOM CKJIOHe pacnpocrpaaenu nJIaCTOBbIe TeKTOHHtIeCKH, 

CTpaTHrpaq,HtIeCKH H JIHTOJIOrHtIeCKH sxpaaapoaaaasre 3aJIe)l{H. 

Xaabl:JICeHCKOe nedimsinoe MeCmOpO:JICaeHUe (pHC. 56) HaXO)J.HTCH 

B BOCTOtIHOH tIaCTH ID)I{HOrO CKJIOHa 3ana)J.Ho- Ky6aHcKoro nporaoa, 
rne WHpOKO pacnpocrpaneau 3aJIe)l{H Heq,TH JIHTOJIOrHlJeCKOrO rnna, 

CBH3aHHbIe C 30HOH BbIKJIHHHBaHHH neClJaHHKOB B MOHOKJIHHaJIbHO 

saneraromea TOJIIU.e MaHKoncKHx rJIHH. 113MeHeHHe MOIU.HOCTH necna

HbIX ropH30HTOB npoacxonnr saxoaoaepao no BOCCTaHHID OCH H B 06e 
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PHC. 57. feOJIOrHllecKHA paspea Axrupcso-Byryanupcxoro MeCTO' 
p0lK.lJ;eHHH (no IT. H. Ilaurxosoa H A. <Il. MaTlOxHHY) 

HecPTb: 1 - JlerKaH; 2 - THlKenaH; 3 - nosepxaocre paasruaa 

CTOpOHbI OT nee K 60pTaM. JlHHHH BbIKJIHHHBaHHH neCKOB OKOHTypH

saer sarrexcs C rpex CTOpOH, 06pa3yH xapaxrepnyio q,OpMy 3aJIHBa. 

AxmblpcKo-EyeyHablpclwe netpmsinoe MeCmOpO:JICaeHUe (pHC. 57) 
xapaxrepno )J.JIH I1JIbCKO-A6HHcKoro pafiona, KOTOpbIH 06'be)J.HHHeT 

MHOrOtIHCJIeHHble, npeHMYIU.eCTBeHHo Heq,THHbIe MeCTOpO)l{)J.eHHH 

A30BCKOH aHTHKJIHHaJIbHOH JIHHHH - OCHOBHOH B npenenax ID)I{HOrO 

CKJIOHa 3ana)J.Ho-Ky6aHcKoro nporaoa (3bI63a - fJIy60KHH 5Ip, 

Cenepo-Axrupcxoe, A6HHo-YKpaHHcKoe H np.). Bee MeCTOpO)l{)J.eHHH 

MHOrOnJIaCTOBbIe; 3aJIe)l{H aeoonsume no passtepax. OTJIO)l{eHHH 

MeJIa H neoreaa 06pa3yIDT CKJIa)J.KH, OCJIO)l{HeHHble HapymeHHHMH, 

xoropue cpe3aIDTCH MOHOKJIHHaJIbHO 3aJIeraIDIU.HMH MaHKonCKHMH 

H BblmeJIe)l{aIU.HMH noponaxn. B MHou:eHe Heq,TH TH)I{eJIble (0,900
0,970 r/CM3 ) , B MaHKone, soueae H naneonene JIerKHe (0,815
0,860 r/ca"), 

Anacmacueecso-Tpouuxoe easonedimsnoe MeCmOpO:JICaeHUe 
(pHC. 58) pacnonoxceno B ocesoa tIaCTH 3ana)J.Ho-Ky6aHcKoro nporaoa 
H npayponeno K Aaacracaescxo-Kpacaonapcxof aHTHKJIHHaJIbHOH 

30He. MeCTOpO)l{)J.eHHe MHOrOnJIaCTOBoe. 3aJIe)l{H Heq,TH H raaa nna

CTOBble CBO)J.OBble H CBH3aHbI C OTJIO)l{eHHHMH nOHTa H M30THca. YHH

KaJIbHa ra30Heq,THHaH sanexcs ropH30HTa IV M30THca: OHa HMeeT 

orpoxayio no paaaepasr ra30ByID uianxy (OKOJIO 62 MJIp)J.. M3
) C 3Ta

)l{OM ra30HOCHOCTH 60JIee 100 M npa srasce aepreaocnocra 20-25 M. 
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CTaBpononbcxas ra30ROCRaR 06naCTb 

aTa 06JIaCTb pacnonosceaa B· U.eHTpaJIbHOM Ilpenxasxaase B npe
neaax sarranaoa qaCTH CTaBpOnOJIbCKOrO xpas. I'as HaqaJIH )l.06h1BaTb 
C 1956 r., xorna B paspaoorxy 6h1JIO BBe,n:eHO CeBepo-CTaBpOnOJIbCKO
Ilenaraanaacxoe rasosoe MeCTOpO>K,n:eHHe.. 

OCHoBHble qepTbI reOJIOrHqeCKbro CtP~ 

e H H SI. TeppHTopHSI CTaBpOnOJIbCKOH ra30iIoCHOH 06JIaCTH aaxo
,n:HTCSI B npenenax 3nHrepU:HHcKOH nJIaTlPOpMbI. B crpoenaa ocanosr
noro sexna yqaCTBYIOT noponu Me3030Sl-KaHH030Sl, 3aJIeralOIIJ:He na 
naJIe030HCKOM CKJIa,n:qaTOM lPyH,n:aMeHTe. MOIIJ:HOeTb MeJIOBblX, naneo
reaoaux H neoreaosux OTJIO)f{eHHH 1800-2200 M. IOpcKHe, OTqaCTH 
nepao-rpaacosue 06pa30BiolHHSI nOSlBJISIIOTCSI na norpyscenaax CTaB
pOnOJIbCKOrO csona H B npHJIeralOIIJ:HX K sexy' snanaaax H nporacax. 

OcHOBHbIM TeKTOHHqeCKHM 3JIeMeHTOM 06JIaCTH SlBJISleTCSI Craapo
nOJIbCKHH CBO,n:, B npenenax xoroporo B ocanosaox sexae BbI,n:eJISIIOTCSI 
nse aanononooaae crpyxrypu - Ceaepo- H IO)f{Ho-CTaBponoJIbcKHH 
BaJIbI, K JIOKaJIbHblM CKJIa,n:KaM KOTOpblX npayposeao 60JIbllIHHCTBO 
raaosux MeCTOpO>K,n:eHHH. 

I' a 3 0 HOC HOC T b CBSl3aHa C xaparaa-soxpaxcxaaa, MaHKon
CKHMH, xanyxcxaxa, 30u:eHOBblMH, HH>KHeMeJIOBblMH H nepxo-rpaaco
BbIMH 06pa30BaHHSlMH. HaH60JIbllIee qHCJIO 3aJIe>KeH rasa ycraao
BJIeHO B paapese naneoreaa, R qaCTHOCTH B OTJIO>KeHHSlX xanyxcxoro 
ropH30HTa. B aeoreaoaux H Me3030HCKHX nopoaax raaoaue 3aJIe>KH 
e,n:HHHqHbI. fa30HOCHOCTb OTJIOR<eHHH HH)f{HerO MeJIa yCTaHOBJIeHa 
B nOCJIe,n:HHe rona aa PaCllIeBaTCKOM, MHpHeHCKOM H BeCeJIOBCKOM 
MeCTOpOR<,n:eHHSlX, nepxo-rpaaca - TOJIbKO na PaCllIeBaTCKOM Me
CTOpO>K,n:eHHH, pacnOJIO>KeHHOM aa ,n:aJIeKOM aanaaaoa norpyzceaaa . 
CraBpOnOJIbCKOrO csona B HanpaBJIeHHH BOCTOqHO- Kyoaacxoro npo
rnoa, B 30He 3HaqHTeJIbHOrO YBeJIHqeHHSI MOIIJ:HOCTH ocanxos . 

I'assr CTaBpOnOJIbCKOH ra30HOCHOH 06JIaCTH xeraaosue, 6ec
cepaacrue. B raaax 3a.rre>Keii aeorena H naneorena MeTaH cocraanser 
96-100 %. Hasnaaa C 30u:eHOBbIX OTJIO)f{eHHH, BHH3 no paspesy 
3HaqHTeJIbHO soapacraer KOJIHqeCTBO TSI>KeJIbIX yroreaonoponos, 
a 'co,n:ep)f{aHHe MeTaHa CHH>KaeTCSI ,n:o 77-86 %; coaepacaaae KOH
neacara ,n:OCTHraeT ·120-150 CM3/M3 

• 

M e C TOp 0 >K ,n: e H H SI r a 3 a pacnonararorca B OCHOBHOM 
B npe,n:eJIax CeBepo-CTaBpOnOJIbCKOrO BaJI8 H CBSl3aHbI C 6paXHaHTH
KJIHHaJIbHbIMH CKJIa)l.KaMH. He60JIbllIHe no sanacax Ceaepo-Craspo
nOJIbCKO-neJIarHa,n:HHCKoe, MHpHeHCKoe, TaxTa-KyryJIbTHHCKoe 
H Pacnresarcxoe MeCTOp0)f{,n:eHHSI npayposeaa K KpynHbIM nonas
THSIM H nonrn see conepxcar B paapese no HeCKOJIbKO raaosux sa
JIe>KeH. 

Ceeepo-CmaeponOAbCKO-lleAazuaaUHCKoe uecmopoodienue (pHC. 59) 
CBSl3aHO C o,n:HOHMeHHblMH no,n:HSlTHSlMH, B npeaeaax KOTOpblX B OTJIO
)KeHHSlX. xanyaa yCTaHOBJIeHa 3aJIe>Kb rasa C e,n:HHblM KOHTypOM raso
HOCHOCTlf. Ha 60JIbllIeii qaCTH nJIOIIJ:a,n:H 3aJIe>Kb no,n:cTHJIaeTCSI no
,n:oIlIBeHHoH BoiioH. fa30Bo,n:SlHOH KOHTaKT HaKJIOHHbIH. B CBSl3H 
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C .9THM .9Ta.>K .raSOHOCHOCTH YMeHblIIaeTCH C cesepo-aanana na BOCTOK 
aT 140--200 ,n;o 40--70 M. 3ane.>Kb rasa B seneHoH CBHTe pasBHTa 
roasxo aa Cesepo-Craspononscxoa no,n;HHTHH H HBnHeTCH BO,n;O
naaaaiomea. 

BOCTOIfHO-npe.D.KaBKIl3CKaA H Tepcxo-Kacnajlcxaa HecPTeraaoHocHbie o6.naclIt 

LLaHHbIe aepreraaoaocuue otinacrn Haxo,n;HTCH na repparopnn 
Crasponoascxoro xpas, 4elleHo-I1HrYlIIcKoH ACCP, LLarecTaHcKoH 
ACCP H l<anMbIIJ.KOH ACCP. ECTecTBeHHble auxonsr He<pTH H rasa 
H ,n;oobllla HS HHX HSBeCTHbl B Fpoaneacxoa panone C,n;aBHHX spevea. 
Ha npOTH.>KeHHH MHorHX neT fpOSHeHCKHH paHOH saHHMan BTopoe 
MeCTO B crpane no ,n;OObllle He<pTH, yCTypaH nHlIIb AsepOaH,n;.>KaHy. 
O,n;HaKO aarex HSBeCTHble B TO BpeMH aanesot He<pTH B xaparan
1I0KpaKCKHX OTnO.>KeHHHX OblnH BbIpaOOTaHbI. Bropoe poscnenae He<p
Te,n;OObIBaIO~aH npOMbIlIIneHHOCTb B fpOSHeHCKOM paaone nonysu na 

B 1965 r., xorna na nnOIIJ.a,n;H KapaoynaKobIn nonyxen MOIIJ.HbIH <pOH
TaH He<pTH HS aepxnexeaosux OTnO.>KeHHH. 

o C HOB H bl e II e p T bl reo nor H II e C K a roc T p 0
e H H H. B CTpoeHHH ocanosaoro nexna paCCMaTpHBaeMblX aerpre
raSOHOCHblX otinacren npHHHMaIOT YllaCTHH OTnO.>KeHHH ropu, Mena, 
naneoreaa H aeoreaa, saneraiomae ua naneOSOHCKOM CKna,ll.lIaTOM <PYH
,n;aMeHTe, a MeCTaMH na cnaOOMeTaMop<pHSOBaHHbIX noponax rpnaca. 

K OCHOBHblM TeKTOHHlIeCKHM .9neMeHTaM OTHOCHTCH nepenossre 
CKna,n;KH TepcKo-CyH>KeHCKOH SOHbl, Dpe,n;ropHbIH ,UareCTaH H Tep
CKO- KyMcKaH nnarrpopaeaaas anaaaaa. TepcKo-CyH.>KeHCKaH SOHa 
cooraercrnyer nonoce nepenosoa CKna,ll.lIaTOCTH Bonsuroro Kasxaaa. 
3,n;eCb Bbl,n;enHIOTcH ,n;Be CnO.>KHO nocrpoeaaue xpynaue crpyxrypu 
TepCKHH H CyH.>KeHCKHH aHTHKnHHopHH, asrpaacenasre B pensedie 
o,n;HOHMeHHbIMH xpeOTaMH. 3TH aHTHKnHHopHH OCnO.>KHeHbl PH,n;9M 
no,n;HHTHH, C KOTOpblMH csasaasr noura ace HSBeCTHble MeCTOpO.>K,ll.eHHH 
HeqJTH 4elleHo-I1HrylIIcKoH ACCP. Csnanxn TepcKo-CyH.>KeHCKOH 
SOHbI no OTnO.>KeHHHM neoreaa H naneoreaa xapaKTepHsYIOTCH cnoac
HblM reonorasecxaa crpoenaea, HMeIOT xpyrsre yrnsr na,n;eHH}1: H 
MHorollHcneHHble ,ll.HS'bIOHKTHBHble HapylIIeHHH. Do MesosoHcKHM 
OTnO.>KeHHHM OHH CTaHOBHTCH oonee spynnsrxa H xenee aapyuren-
HbIMH.	 I 

B Dpe,n;ropHoM ,UarecTaHe BbI,ll.enHIOTCH Bocroxaaa H 3ana,n;HaH 
aaraxnnaansaue SOHbI. 3TH SOHbl OTnHlIaIOTCH OTHoCHTenbHO npoCTblM 
CTpoeHHeM BXO,n;HIIJ.HX B HX COCTaB nosansasrx CKJ}a,n;OK. Donee npo
TH.>KeHHaH BOCTOllHaH SOHa C KopoollaTblMH CKna,n;KaMH, C HeH CBH
sansr no-rm see BbIHBneHHble MeCTOpO.>K,ll.eHHH He<pTH H rasa lQ.>KHOrO 
LLarecTaHa. 

Tepcxo- KyMcKaH nnarrpopxenaas snanaaa saaaxaer oonblIIYIO 
TeppHTopHIO paccxarpaaaeasrx neqrreraaoaocaax oonacrea. B IJ.eH
rpansnoa qaCTH ee sunenaerca DpHKyMcKo-TIOneHeBCKHH Ban eye
lIIHpOTHoro npOCTHpaHHH, COCTOH~HH HS HeCKonbKHX rpynn CTpyK
Typ, K KOTOpblM npaypoxeau see aedrranae MeCTOpO.>K,n;eHHH Craspo
nonsa H oonblIIHHCTBO raaoastx MeCTOpO.>K,n;eHHH LLareCTaHa. 

He <p T era SOH a C HOC T b B necsaso-rcraaacrax OTnO.>Ke-
HHHX xaparaacxoro H 1I0KpaKCKoro ropHSOHTOB (MHOIJ.eH) TepCKO
CyH.>KeHCKOH SOHbl H Ilpenropnoro ,UarecTaHa Bbl,ll.enHeTCH oonee nsyx 
,n;ecHTKOB npo,n;yKTHBHbIX nnaCTOB neClIaHHKOB sHallHTenbHoH MOIIJ.
HOCTH. B HaCTOHIIJ.ee BpeMH oonblIIHHcTBO HSBeCTHblX Sane.>KeH Bbl
paoorano. BepxHeMenoBble OTnO.>KeHHH ,n;aIOT o6nblIIyIO nacrt, ,n;OOblllH 
He<pTH aa MeCTOpO.>K,n;eHHHx .9TOH SOHbI. Konnexropaxa HBnHIOTCH 
TpeIIJ.HHOBaTble HSBeCTHHKH H MeprenH. Ha MeCTOpO.>K,ll.eHHHX Ilpen
ropaoro ,UarecTaHa B HSBeCTHHKax sepxaero Mena BbIHBneHbl raao
KOH,n;eHcaTHble aanexca. B paapese HH.>KHeMenOBbIX H IOpCKHX orno
.>KeHHH nantionsuree lIHCnO Sane.>KeH He<pTH H rasa OTKpbITO aa nnar
<popMeHHoH lIaCTH reppnropaa B npeneaax Tepcxo- KyMCKOH sna
,n;HHbI. B TepcKo-CyH.>KeHCKOH SOHe nerpreaocaocrs HH.>KHeMenOBblX 
nopon ycranoanena aa HeCKonbKHX MeCTOpO.>K,n;eHHHx, a IOpCKHX 
ronsxo aa O,ll.HOM MeCTOpO.>K,ll.eHHH. ,UeoHTbl CKBa.>KHH 70--150 T/CyT. 
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PHC. 60. reOJlOrHtJecKHH paspea IOpCKHX OTJlOJKeHHH (nnacrsr I-V) H
 
KOHTaKTHpYIO~ero C HHMH naacra XIII2+3 HHJKHeMeJJOBbiX OTJlOJKeHHH
 

Osex-Cyarcxoro MecropOJK.zr.eHHII
 

J - JlHHHH rpaacrpeccaaaoro cpeaa; 2 - saaesca ae41TH; 3 - OTJlOlKeHHH nOA 
neccraacaea: 4 - BOAoHacl>i~eHHaH nopoaa 

B nOCJIe,n:HHe rona B TepcKo-KyMCKOH snanaae yCTaHOBJIeHa npo

MbIlIIJIeHHaH HeqJTeHOCHOCTb Kap60HaTHblX OTJIO)KeHHH nepao
rpaaca. 

M e C TOp 0 )K ,n: e H H H H e <p T H H r a 3 a Ilpenropaoro 
KaBKa3a OTJIHqalOTCH CJIO)KHbIM CTpoeHHeM. DOJIblIIHHCTBO H3 HHX 

MHOrOn,IIaCTOBbIe, C ,n:ByMH 3Ta)KaMH He<pTera30HOCHOCTH: rvte3030HCKHM 

H neorea-naaeorenoasnr. 3aJIe)KH He<pTH npeaaymecrseaao nJIaCTO

sue CBo,n:OBbIe H TeKTOHHqe-CKH 3KpaHHpOBaHHble. B nJIaT<popMeHHOH 

qaCTH repparopax HaH60JIblIIee qHCJIO MeCTOpO)K,n:eHHH, B OCHOBHOM 

He<PTHHbIX, BbIHBJIeHO B npenenax DpHKyMCKO-TIOJIeHeBCKoro BaJIa. 

MeCTOpO)K,lJ:eHHH aaecs TaK)Ke MHOrOnJIaCTOBble, CBH3aHHble C nOJIO
rHMH 6paXHaHTHKJIHHaJIbHbIMH CKJIa,n:KaMH npocroro CTpoeHHH. 

MaJl206eK-B03HeceHCKO- AJlUlOpm08CKoe netbmstuoe uecmoposoieuue 
npHypOqeHO K 3ana,n:HoH qaCTH TepcKoro aHTHKJIHHOpHH, KOTOpbIH 
MHOrOqHCJIeHHbIMH HapylIIeHHHMH 60JIblIIOH aMnJIHTy,n:bl (no 700 M) 

pa36HT aa TE:KTOHHqeCKHe 6JIOKH. YrJIbl naneaas nopon na KPblJIbHX 

,n:OCTHraIOT 70--=-80° H aepenxo nasce nOCTaBJIeHbl «aa rOJIOBy». CTpO
enae MeCTOpO)K,n:eHHH no Me3030HCKHM OTJIO)KeHHHM 3HaqHTeJIbHO 

npome. TaK, no OTJIO)KeHHHM sepxaero MeJIa npOCJIe)KHBaeTCH enaaas 
aHTHKJIHHaJIb, npOTHrHBalOru:aHCH aa 42 KM npn lIIHpHHe 3 KM. CBO,n: 

CKJIa,n:KH lIIHPOKHH C yrJIaMH n?,n:eHHH 15-20°, xoropue B03paCTalOT 

B HanpaBJIeH"HH ee KpbIJIbeB no 50~70°. B npenenax CKJIa,n:KH OTMe

qeHbIHapYlIIeHHH He60JIblIIOH aMnJIHTy,n:bI. HaH60JIblIIee qHCJIO sa

JIe)KeH He<PTH yCTaHOBJIeHO B pa3pe3e KaparaH-qOKpaKCKHx OTJIO)Ke

HHH. K rpemanoaarsnr H3BeCTHHKaM sepxaero MeJIa npayposeaa 
BbICOKonpo,n:yKTHBHaH 3aJIe)Kb MaCCHBHoro rana. 3aJIe)Kb 3aHHMaeT 

BCIO CBO,n:OBylO sacrt, crpyxrypu. Hasansasre ,n:e6HThI CKBa)KHH ,n:OCTH
raJIH 3000.:..-4000 T/CyT. Ha MeCTOpO)K,n:eHHH OTKpbITbI He60JIblIIHe 
3aJIe)KH He<pTH TaK)Ke B OTJIO)KeHHHX HH)KHerO MeJIa H IOpbI. 

03eK-CyamcKoe uecmoposcdenue (pHC. 60) CBH3aHO C 6paXHaHTH
KJIHHaJIbHOH CKJIa,n:KoiL 3aJIe)KH .He<pTH OTKPhITbl B xanyxcxax, HH)K

HeMeJIOBbIX H cpe,n:HelOpcKHx.oTJIO)KeHHHx. HaH60JIee npo,n:YKTHBHbI 
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neCqaHHKH ropH30HTOB IX H XIII HH)KHerO MeJIa, K KOTOpbIM npa

ypoxenu nJIaCTOBbIe csonoasre 3aJIe)KH •. XapaKTepHOH oc06eHHOCTbIO 

cpeaaeiopcxnx npo,n:yKTHBHbIX ropH30HTOB HBJIHeTCH HX BbIKJIHHHBa

HHe HJIH pa3MbIB, B pe3YJIhTaTe xero OHH OKa3aJIHCb TpaHcrpeCCHBHO 
nepexpsrru OTJIO)KeHHHMH HH)KHerO MeJIa, qTO 06yCJIOBHJIO 106pa30Ba

HHe crpararpaqiauecxa H JIHTOJIOrHqeCKH 3KpaHHpOBaHHbIX 3aJIe)KeH 
He<PTH• .. 

IOlKHo-MaHrblwJJaKCKaR HecllTeraaoHocHaH ol)J1aCTb 

Ilepssre npOMbIlIIJIeHHbIe npHTOKH He<pTH snecs noayseau B 1961 r. 

K aacromnexy BpeMeHH B oOJIaCTH OTKpbITO H passenaao HeCKOJIbKO 

He<PTHHbIX, aeprerasoasrx H ra30BbIX MeCTOpO)K,n:eHHH, B TOMqHCJIe 

MeCTOpO)K,lJ:eHHSI Y3eHh H )l(eTbI6aH. 

o C HOB H bl e q e p T bI reo JI 0 r H q e C K 0 roc T p 0

'e H H H. Ocanouasrn qeXOJI CJIO)KeH M0rn.HbIMH 06pa30BaHHHMH OT 

sepxaenepxcxoro ,n:o coapexeaaoro B03paCTa. HaH60JIee npesnae 

'OTJIO)KeHHH npencraaaeau TOJIrn.aMH nopon BepXHeH: nepxa H TpHap. 
Ha HHX C pe3KHM yrJIOBblM HeCOrJIaCHeM saneraror OTJIO)KeHHH IOp

cxoro B03paCTa. K cpenaef rope OTHOCHT neCqaHO-rJIHHHcTylO necrpo

IJ,BeTHylO CBHTy, K BepXHeH: - rJIHHHCTO-MepreJIHCTbIe noponu C non

qHHeHHbIMH npOCJIOHMH. neCqaHHKOB H aJIeBpOJIHTOB. Ilecxaao-rna
HHCTbIe OTJIO)KeHHH HH)KHerO MeJIa C pa3MbIBOM H yrJIOBbIM aecorna

CHeM aaneraror na noponax pa3JIHqHhlX ropH30HTOB IOpbI. Bepxae
MeJIOBhle OTJIO)KeHHH paCqJIeHHIOTCH aa nse TOJIru:H: reppareaayio 

(ceHOMaH H HH)KHHH: TypOH) H Kap60HaTHy1O (BepXHHH TypOH - nar), 
Ha pa3MbITOH:' nOBepXHOCTH Bepxi'IeMeJIOBbIX 06pa30BaHHH saneraer 

repparennas TOJIru:a naneoreaoaoro B03paCTa. Paapes HeoreHOBbIX 

. OTJIO)KeHHH TaK)Ke npencrasaea B OCHOBHOM rJIHHaMH H MepreJISlMH. 
B TeKTOHHqeCKOM OTHOlIIeHHH IO)KHO-MaHrbllIIJIaKCKag aedrre

ra30HOCHaH 06JIaCTb npayposeaa K IO)KHO-MaHrhllIIJIaKCKO-AccaKea

y,n:aHCKOH: 30He nporaoos, ocenaa qaCTb KOTOpOH OCJIO)KHeHa JIHHeHHO 

BhITHHyTOH: IJ,enOqKOH B3HHo06pa3HblX snanaa H MyJIb,n:, pasaenanaux 

CTpyKTypHblMH ce,n:JIOBHHaMH: Kpynaenume H3 HHX ~)I(a3rYPJIHH

CKHH nporari, yqKy,n:yKcKaH MyJIb,n:a H Accaxeaynaacxaa nporao. 

Cesepuaa 60pT IO)KHO-MaHrbllIIJIaKCKO-AccaKeay,n:aHCKOH: 30Hhl npo

rH60B cTyneHHMH norpyscaerca K ee OCeBOH: qaCTH. K 3THM JIHHeHHO 
BbITHHyTbIM cTyneHHM npHypOqeHbI IJ,enOqKH JIOKaJIbHbIX no,n:~HTHH 

aHTHKJIHHaJIhHOrO rana, cnyacamax JIOBylliKaMH Heq>TH H rasa. AHTH

KJIHHaJIH acasorerpasnsre C KpyTbIMH IO)KHbIMH H 60JIee nOJIOrHMH 

cesepasrxa KPbIJIhHMH, aapyurensr ,n:H3'bIOHKTHBHbIMH ,n:HCJIOKa

IJ,HHMH. 
H e <p T era 3 0 H'O C HOC T b npayposeaa B OCHOBHOM K cpen

HelOpCKHM repparenasra OTJIO)KeHHHM. He<pTera30HOCHbIe ropH30HTbI 
C He3HaqH1'eJIbHbIMH no sanacaa 3aJIe)KaMH BbIHBJIeHbI B OTJIO)KeHHHX 

BepXHeH H HH)KHeH IOphI. B nocnenaee BpeMH .noayseasr ,n:aHHbIe, 

CBH,n:eTeJIhCTBylOru:He 0 npOMbIlIIJIeHHOH He<pTeHOCHOCTH TpHaCOBbIX 
OTJIO)KeHlj:H. K MeJIOBbIM OTJIO)f{eHHHM npHypOqeHbI ra30HOCHbIe 

ropH30HTbI, 
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Hedrrn scex ropIISOHTOB ner
xae (0,870-0,820 r/cM3), CMO
JIIICTble (4,5-19,4 %), npaxrase
CKII 6eccepHIIcTble, C BbICOKIiM 
conepxcaaaea rrapaqmna (12
30 %). I'assr B OCHOBHOM MeTa
HOBbIe (CBbIIIle 90 %), C HeSHa
qIITeJIbHbIM conepacanaex TSI)I{e
JIbIX yrneaonoponos (1
2 %). 

MeCTOp0)l{,n;eHII 51 

H e ¢ T II H r a S a ceaepaon 
qaCTII IO)I{HO-MaHrbIIIlJIaKCKOro 
llporH6a(/.KeTw6aH, YseHb)llpeH

,.Q 
:I:	 MyI.I.J,ecTBeHHo He¢TSlHble. IO)I{Hee 

pacnoaoaceau rasoaue MeCTOp0)l{~ 
,n;eHIISl (Teare, Tac6yJIaT). B 

:s: 
~ 

:I:	 Accaxeaynancxon paaone BbISlB
JIeHO Illaxnaxraacxoe raSOKOH~ 

o	 ,n;eHcaTHoe MeCTOpO)l{,n;eHIIe. 3ae
JIe)l{H MeCTOpO)l{,n;eHIIH B OCHOBHOM 

~ nnacroaue caonosue, peace JIH::!l 
TOJIOrIIqeCKII sxpanaposaaaae.g:J 

e B paapese nexoropux MeCTOp0)l{
'"e- ,n;eHHH yCTaHOBJIeHO,n;o 20 "PO

o:: 

O') 

:s: MbIIIlJIeHHO aepreraaoaocaux ro
:d PIISOHTOB. 
~ 
:T Mecmopoocoenue YseHb
E: (pnc. 61) npnyposeno K aHTIIKJIH

~ HaJIbHoMy no,n;HSlTH~ KpyllHWX 
~ paaaepos, paCllOJIO)l{eHHoMY na 

<0 /KeTw6aH-YseHbcKoH cTylleHH. 
CeBepHoe KpWJIO CKJIa,n;KH 60JIeeU
 

:s: 1l0JIOrOe, ~)I{HOe - 60JIee KPy
0.. 
Toe. He¢TeraSOHOCHbI iopcxne II 
MeJIOBble OTJIO)l{eHHSI, "pHqeM K 
MeJIOBbIM npayposeau qHCTO 
rasonue SaJIe)l{H, a K ~PCKIIM 
He¢TSlHble H He¢TSlHble C raSOBbI
MH IIlaIlKaMIi. B MeJIOBbIX OTJIO
)l{eHHSlX BbI,n;eJISleTCSI ,n;o 11 raao
HOCHbIX ropIIsoHTOB. ,Ue6HTw 
CKBa)l{HH HIiSKIIe, He npeasnuaior 
20-25 TbIC. M3/cyT.

, I I I I	 B ornoace
g: 2 2 2 2 ~ HIISIX ~PbI BbIAeJIeHO 13 ropa
'fl cr ~ 7 ~ SOHTOB, COCTaBJISI~I.I.J,IIX HII)l{HHH 

llpeHMyI.I.J,eCTBeHHo He¢TeHocHbIH 
:;lT3)1{. OT sepxnero raSOHOCHoro 
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3Ta)l{a ~PCKHH aedrrer-asoaocaaa KOMllJIeKC OT,n;eJIeH TOJII.I.J,eH nIH
HlicTo-MepreJIIICTbIX OTJIO)l{eHHH aepxaeil ropu MOII.l,HOCTb~ ,n;o 100
200 M. . 

3aKGBKCl3CKaJl He¢mecCl30HOCHaJl npoeunuust 

B npenenax 3TOH llPOBHHIl,HH BbI,n;eJISI~T 4epHoMopCKY~, KYPIIH
CKY~, K06blcTaHO-HH)I{HeKYPHHcKY~, Anmepono-OpII6aJIXaHcKY~ 
nerprerasoaocaue H 3alla,n;Ho- TYPKMeHcKY~ r-aaoaerprenocayto 
06JIaCTH. 

I(OObiCTaHO-HHJKHeKYpHHCKaR H Anurepoao-npHOaJlXaHCKaR
 
HecjJTera30HocHbie OOJlaCTH
 

Paccxarpnaaexue. aepreraaoaocuue 06JIaCTII pacnonoacensr . na 
reppnropna Asep6aH,n;)I{aHa. 3TO O,n;HH liS crapeiiurax He¢Te,n;06bIBa
~I.I.J,IIX paHoHOB CTpaHbI. BbIXO,n;bI roproxnx raSOB (<<cBSlII.I,eHHble orHII») 
6WJIII HSBeCTHbI snecs eute B ztpenaae apeveaa. 0POMbIIIlJIeHHaSl pas
pa60TKa MeCTOpO)l{,n;eHIIH OaJIaXaHbI, oH6H-3H6aT H ,n;p. aauara BO 
BTOPOH 1l0JIOBHHe XIX B. ,UoJIroe BpeMSI (BllJIOTb ,n;o 1950 r.) Asep
6aH,n;)I{aH SaHHMaJI no ,n;06blqe He¢TH nepsoe MeCTO B crpane. Bnepsue 
B COBeTcKoM Coiose snecs aaxanacs paspariorxa MOpCKHX MecTopo
)I{,n;eHIIH B aKBaTopIIII KacnHSI. ,U06blqa npaponnoro rasa B llpOMWIIl
JIeHHbIX MacIIlTa6ax CTaJI a oCYI.I.J,eCTBJISlTbCSI B 1l0CJIe,n;HIIe ,n;eCSlTIIJIeTIISl, 
xorna 6bIJI OTKpbIT PSl,n; rnyrioxonorpyacenaax raSOKOH,n;eHcaTHbIX 
MeCTOpO)l{,n;eHHH II SaJIe)l{eH (Kapanar, 3blpSl, IO)I{Hoe, Baxop). 

o C HOB H bI e q e p T bI reo JI 0 r H q e C K 0 roc T p 0
e H II 51. B CTpoeHIIII ocanoxaoro sexna npIIHIIMa~T ysacrae Meso
KaHHOSOHCKlie OTJIO)l{eHHSI rpOMa,n;HOH MOI.I.J,HOCTH. HaII60JIbIIlliM pac
npocrpanennea xapaKTepIISY~TCSI npeHMYII.l,eCTBeHH'o repparenasre 
OTJIO)l{eHIISl naneorena II neoreaa. C nOCJIe,n;HIIMII CBHsaHO 60JIbIIlIIH
CTBO BbIHBJIeHHbIX MeCTOpO)l{,n;eHHH He¢Tll II rasa. OCHOBHOH nedrre
raSOHOCHbIH KOMnJIeKC - nponyxraaaas TOJIII.I,a cpennero nJIHO
uena, CJIO)l{eHHaSl HCKJI~qHTeJIbHO necuano-rJIIIHIICTbIMH noponava. 
MOII.l,HOCTb ee ,n;OCTHraeT 3500 M. B HanpaBJIeHIIII K aanannsra paiionaa 
pecnyonnxa OTJIO)l{eHIISl npo,n;yKTIIBHoH TOJII.I.J,II BbIKJIHHHBa~TCSI. 

B 3TOM )l{e HanpaBJIeHIIH YMeHbillaeTCSI neCqaHHCTOCTb TOJIII.I,H H yxyn
IIla~TCSI ee KOJIJIeKTOpCKlie CBoHCTBa. 

OCHOBHbIMII TeKTOHIIqeCKIiMII 3JIeMeHTaMII ,n;aHHoH repparopan 
S1BJISI~TCSI aHTHKJIIiHOPIIII OOJIbillOrO II MaJIoro Kasxaaa II pasnexa
~II.I,aSl HX KYPIIHcKaSl Me)l{rOpHaSl snanana. Yxaaanaue crpyxrypu 
K ~rO-BOCTOKY norpyscarorca B CTOpOHy IO)I{HO-KaCllIIHcKOH BHyTpII
reOCIIHKJIIiHaJIbHOH Bna,n;IIHbI. K cesepo-socroxy OT aHTIIKJIIiHOPHSI 
OOJIbillOrO Kasxasa pacnonaraercs Cpenaexacnancxas BHyTpHnJIaT
rpopxennaa snanaaa, KOTopaH OT IO)I{Ho- KacnIIHcKoH OT,n;eJISleTCSI 
Amueponcxax noporoa. 

H e ¢ T era SOH 0 C HOC T b caaaana B OCHOBHOM C nponyx
THBHOH TOJIII.I,eH. 06blqHO OHa paanenaerca aa-rpa OT,n;eJIa. HII)l{HHH 
OT,n;eJI BKJI~qaeT CBIITbI (CHHSy ssepx): KaJIIIHCKY~ (KaC), 1l0,n;KIIpMa
KIIHCKY~ (OK), KlipMaKIIHCKY~ (KC), Ha,n;KIIpMaKIIHCKY~ necxaaa
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PHC. 62. CTPYKTYPHali xapra no KpOBJle npo.n;YKTHBHOH roauia MeCTOp01K,ie-
HHlI HeljrrllHble KaMHH ' 

I - n.llO~aAb pecnpocrpaeeaas sa.lleJKell HecjrrH B nOAKHpMaKHHCKolI CBHTe: 2 _ 
HapyweHHfI; 3 - aaorancu II M: 4 - CKllaJKHHbI 

CTylO (HKD), Ha.n.KHpMaKHHcKylO rJIHHHcTylO (HKf). Cpe.n.HHH OT.n.eJI 
COOTBeTCTByeT CBHTe nepepusa, a BepXHHH - 6aJIaXaHCKOH, caoya
tIHHCKOH H cypaxaacxoa CBHTaM. HaH60JIbillee tIHCJIO 3aJIe.>KeH HeepTH 
H ra3a yCTaHOBJIeHO B pa3pe3e no.n.KHpMaKHHCKoH H KHpMaKHHCKOH 
CBHT. 

Herpra 6eccepHHCTble HJIH MaJIOCepHHCTble (no 0,5 % cepu), CMO
JIHCTWe HJIH BWCOKOCMOJIHCTWe, .6ecnapaepHHHCTwe HJIH cJIa60napa
epHHHCTwe. Fasu MeTaHOBwe (90-98 %) C conepxcauaea 3HatIHTeJIb
aoro KOJIHtIeCTBa xoaaencara (215-280 riMS). 

M e C r 0 P 0 .>K .n. e H H H H e ep T H H r a 3 a - HaH60JIbillee HX 
tIHCJIO (OKOJIO 50 %) OTKpWTO B Amueponcxox paaoae H CBH3aHO 
C 6paxHaHTHKJIHHaJIbHhIMH H KynOJIOBH.n.HbIMIi CKJIa.n.KaMH, B CTpO
eHHH KOTOpbIX npHHHMalOT ysacrae B OCHOBHOM OTJIO.>KeHHH nponyx
THBHOH T()JI~H . .l(JIH MeCTOpO.>K.n.eHHH xapaxrepasr CHJIbHaH napyurea
HOCTh tIaCTO .n.HanHpoBoe crpoenae H OCJIO.>KHeHHe.n.H3'bIOHKTHBaMH, 

rpH3eBWMH ByJIKaHaMH. CHcTeMa HapyrneHHH .n.eJIHT MeCTopO.>K.n.eHHH 
aa OT.n.eJIbHWe TeKTOHHtIeCKHe 6JIOKH. HaH60JIbillee 3HatIeHHe B pac
npeneaeaan aepreraaouocaocra no paspesy HMeeT npononsnas CH
CTeMa aapynrenaa, pacnpecrpaneaaas, KaK npaBHJIO, B HH.>KHeM 
OT.n.eJIe nponyxrasaoa TOJIU~H. 

MecmOpOJICOeHUe Heibmsnue Kaunu (pHC. 62) npaypoxeao K 6pa
XHaHTHKJIHHaJIbHOH CKJIa.n.Ke. DpO.n.yKTHBHaH TOJI~a aa csone CKJIa.n.KH 
pasxsrra zto KHpMaKHHcKoH CBHTW. B ee paapese BbI.n.eJIHeTCH .n.o 23 
nedrrerasonocuax ropH30HTOB. HapyIlIeHHH pa36HBalOT MeCTOpO.>K.n.e
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feoJlOrH'Iec,KHH paspes npoJ{yKTHBHblX, OTJlO1KeHHH 
xaHbI-Ca6yH'IH·PaMaHHHCKoro MecropoQeHHlI 

HHe aa TpH ysacrxa, pa3JIHtIHbIX no yCJIOBHHM HeepTera30HaCW1IJ,eHHH. 
Ha ioro-sananaoxnone HeepTera30HOCHW ace CBHTW HH.>KHerO ornena 
nponyxrasuoa TOJI1IJ,H, aa ceBepO-BOCTOtIHOM - CBHTW 01' cypaxan
CKOH no KaJIHHCKOH, na csone - TOJIbKO KaJIHHCKaH CBHTa. 

Basaxanu-Catunocu-Pauanunacoe MeCmOpOJICaeHUe (pHC. 63) CBSI.
3aHO C xpynuoti aHTHKJIHHaJIbHOH CKJIa.n.KoH. HaH60JIee npunoaaaras 
ee xacrs nopaxceaa rpH3eBbIM ByJIKaHOM, soxpyr xoroporo 06Ha; 
.>KaIOTCH noponu KHpMaKHHcKoH CBHTbI. Bnons csona CKJIa.n.KH npo
THrHBaeTCH OCHOBHOH c6poc, pa3.n.eJIHI01IJ,HH MeCTOpO.>K.n.eHHe aa' .n.B3 
If30JIHpOBaHHblx ysacrxa. B paspese OTJIO.>KeHHH 01' arnnepoacxax 
.n.o KHpMaKHHcKHX BhI.n.eJIHeTCH .n.o 30 HeepTeJIOCHbIX ropH30HTOB. 
OCHOBHbIMIJ. no aanacax HBJIHIOTCH 3aJIe.>Kb ropH30HTa V 6aJIaXaHCKOH 
CBHThI H 3aJIe.>Kb no.n.KHpMaKHHcKoH CBHTbI. 

t3anaAHo-TypKMeHCXaR ra30He~TeHocHaR 06J1aCTb 

DPOMbIIlIJIeHH3H ra30HOCHOCTb 3ana.n.HoH TypKMeHHH yCTaHOBJIeHa 
B 1952 r., xorna 6hIJIO OTKpbITO nepsoe r-asoxouaeacaruoe MeCTO
posoieaae KbI3WJIKYM. 

o C HOB H hI e 'I e p l' hi reo JI 0 r H tI e C K 0 roc r p 0
e H H H. Sanaaao-TypKMeHcKaH raacnepreaocaaa 06JIaCTb B TeKTO
HHtIeCKOM OTHorneHHH COOTBeTcTByeT o.n.HOHMeHHoH Me.>KrOpHOH sna
.n.HHe. Ha cesepe snaanay 06paMJIHIOT ropaue coopyaceaas OOJIbrnOrO 
H MaJIoro OaJIXaHa, aa BOCTOKe - Koner-Ilara H aa tore - 3JIb
6pyca. Me3030HcKHe H tIaCTH'IHO naJIeOreHOBbIe 06pa30BaHHH 06Ha
.>KaIOTCH B 06paMJIHIO~HX anaanay ropnux coopysceuaax, a B caMoH 
snaaaue rrorpyscarorcs aa 3Ha'lHTeJIbHYIO rJIy6HHy (6-12 KM). 
Heorea npencraanen OTJIO.>KeHHHMH KpaCHOu.BeTHoH TOJI~H (cpe)l;HHH 
nJIHOu.eH), aKtIarWJIbCKOrO H amuepoacxoro HpyCOB (BepxHHH nJIHO
uea) H nocrnnaouena. OTJIO.>KeHHH KpaCHOu.BeTHoH TOJI1IJ,H supaaceasr 
MOHOTOHHbIM H tIaCTWM xepeaoaaaaea neCtIaHO-aJIeBpOJIHTOBbIX H 
rJIHHHCThIX OTJIO.>KeHHH, pesxo H3MeHtIHBWX no nJI01IJ,a.n.H. 061IJ,aH 
MO~HOCTb TOJI1IJ,H OKOJIO 2500 M. B HanpaBJIeHHH 06paMJIeHHH anaaaau, 
OTJIO.>KeHHH KpaCHOu.BeTHoH TOJI1IJ,H BbIKJIHHHBaIOTCH. 

B npenexax snanaau Bw.n.eJIHIOTCH )l;Be OCHoBHble 30HW nonaa
TIfH - DpH6aJIXaHCKaH H I'orpausnar-Oxapeacxaa, paaaenenasre 
rJIy60KHM KW3bIJIKyMCKHM nporaooa. K YKa3aHHWM 30HaM npa
yposensr ace H3BeCTHble MeCTOpO.>K.n.eHHH HeeprH H raaa. DpH6aJIXaH
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cxas 30Ha rrO)l.HRTHH rrpOTHrHBaeTCH B CeBepHOH lJaCTH snaaaau. 
OHa BKJIIOlJaeT cepmo KyJIHCOOOpa3HO COlJJIeHHIO~HXCR CyOUlHpOTHbIX 
opaXHaHTHKJIHHaJIbHblX CKJIaJ\OK. CHJIbHO HapyrneHHbIX, ocooeano 

B rrpHCBO)l.OBOH lJaCTH. copocaaa. HaHOOJIee xpynaue CKJIa)l.KH npa
YPOlJeHbI K sanaaaoa lJaCTH 30HbI (KOTyp-Terre H np.). CKJIa)l.KH for
pansnar-Oxapexcxon 30HbI nO,l\HHTHH npeasrymecraeaso rrOJIOrHe. 
C rnHpoKHMH CBO,l\aMH. cpaBHHTeJIbHO HeOOJIbrnHe no aMrrJIHTyj{e 

(l50-500 M). 3HalJHTeJIbHO MeHee OCJIO)l{HeHbI paapuaasura napyure
HHHMH. Illapoxo pa3BHTbI rpsseaue ByJIKaHbI. CBH3aHHble C pa3JIO

MaMH npeaayuzecrseaso MepHj{HOHaJIbHOrO npOCTHpaHHH. 
H e tP T era 3 0 HOC HOC T b - anureponcxae H aKlJarbIJIb

CKHe OTJIO)l{eHHH B OCHOBHOM npO)l.yKTHBHbI aa MeCTOpO)l{)l.eHHHX 

BOCTOlJHOH lJaCTH npHOaJIXaHCKOH 30HbI nO)l.HRTHH. ,UeOHTbI He¢TH 

B CKBaR{HHaX 25-150 T!CyT. OTJIO)l{eHH51: sepxnefl lJaCTH KpaCHO

UBeTHoH TOJI~H conepxcar OCHOBHble 3aJIe)l{H HetPTH mroraa C 06u1Hp
HblMH ra30BbIMH uranxaxn. KOJIJIeKTOpCKHe CBOHCTBa rreClJaHHKOB BbICO

KHe. ,Ue6HTbI He¢TH 500-800 T/CyT, r-asa - 300-600 TbIC. M3/cyT. 

HmKH51:51: lJaCTb xpacnouseraux OTJIO)l{eHHH npeacrasneaa 60JIee r JIH
HHCTbIMH, C XY,l\illHMH KOJIJIeKTOpCKHMH CBoHcTBaMH, npeaayuiecrseaao 
ra30HOCHbIMH noponaxn. l'b 3THX ropH30HTOB TaK)I{e rrOJIYlJeHbI npo
MbIIIIJIeHHble npnroxa He¢TH )(eOHTaMH )1.0 200 T/CyT. 

, HetPTH rrpaKTHlJeCKH 6ecCepHHCTbIe. B OCHOBHOM naparpaaacrsre 
HJIH asrcoxonaparpaaacrsre, CMOJIHCTbIe, JIerKHe. DJIOTHOCTb HetPTeH. 
H3MeHH51:Cb B ,l\OBOJIbHO UIHpOKHX npenenax, yxeasmaercs C rJIyoH
HoH. CBOOO)(Hble raau - MeTaHOBble (92-96 %), C He3HalJHTeJIbHblM 

co,ttep*aHHeM yrJIeKHCJIOTbI H a30Ta. B raae npncyrcrnyer OOJIbillOe 
KoJIHlJeCTBO xonnescara (500-600 CM3/M3 ) . 

M e C TOp 0 )I{ )( e H H 51 H e tP T H H r a 3 a pacnonoxeaa 
rJIaBHblM oopasoa B npHOaJIXaHCKOH 30He nOJ\HHTHH. Bee MeCTOpo
2K)l.eHH51: MHOrOrrJIaCTOBble; 3aJIe2KH HetPTH H rasa B OCHOBHOM rrJIaCTO

Bble, TeKTOHHlJeCKH 3KpaHHpOBaHHhle H rrJIaCTOBbIe CBO)l.OBble, paa
6HTble na MeJIKHe 6JIOKH. MeHbille pa3BHTbI JIHTOJIOrHlJeCKH orpaaa
lJeHHble 3aJIe)l{H. 

Mecmop01fCaeflue Komyp- Tene (pHC. 64) npayposeno K xpynaof 
6paxHaHTHKJIHHaJIbHoH CKJI3J\Ke cyemapornoro rrpOCTHpaHHH. 
CKJIa)l.Ka aCHMMeTpHlJHaR, C xpyrsrsr ceaepsux (15-30°) H 60JIee 
rrOJIOrHM IO%HbIM (5-10°) KPblJIb51:MH, pa30HTa MHO)l{eCTBOM COPOCOB 

C aMrrJIHTy)l.aMH OT 15-20 )1.0500-600 M na 60JIbillOe lJHCJIO TeKTOHH
lJeCKHX 6JIOKOB H rrOJIeH. HaH60JIee 3HalJHTeJIbHblMH nonepeuasrxa 
c6pocaMH CKJIaJ\Ka paClJJIeH51:eTCH aa HeCKOJIbKO xpynasrx TeKTOHH
lJeCKHX 6JIOKOB. otipaaytoumx TpH caMOCT051:TeJIbHbIX, rHJI:POJI:HHaMH
lJeCKH H30JIHpOBaHHblx yxacrxa: sananasni, ueHTpaJIhHbIH H BOCTOlJ
HbliL 3TH YlJaCTKH cryrreaeoopaaso aa 600-1000 M OTHOCHTeJIhHO 

npyr )l.pyra norpyxcarorca B BOCTOlJHOM nanpaanenan. 3aJIe)l{H HetPTH 
H r-aaa BhlHBJIeHhI B arnuepoacxnx, aKlJarbIJIbCKHX. aepxae- H HH)I{He
xpacaonaeraux OTJIO)l{eHH51:X na rJIy6HHe 1450-3500 M. OCHoBHbIe 
3aJIe2KH He¢TH CB51:3aHbI C ropH30HTaMH I II, IlIa H IV sepxaea qaCTH 
xpacaouseraoa TOJIlUH. neClJaHHKH 3THX ropH30HTOB BbICOKorr po

150 

-IfOOJ 

'".., "" '" :::s 
I \ \ \ \ 11\' , ": I \ I \ I I ~ 

t: \ ~ 
~ ~ 

tl: 

'", 

:::s 

'" <.> 

'" '" ""-.., 
i:l 
r:: 

"'" 
/. , , .. . , . , .. ~~I·· •• ·I--";I \ 

-2400 

', ' .. .. .. . ..-2800 .. .. .. .. .. .. .. .. .. ..
 
_.. ...." 'II .. 2, 

_ 320QJ _,:~-=-~ : ~ '~...:," .. .. .. .. D" \ 

----~~~~~~~ :::.:::: :':"\.\ ...... .....- - ---}-:~-.-=.-=-- --3' .. 
_3'''00'1 .- - ----~---- - ---~ ' .. -\\u' ~ -_ - - ........ ---- -..,:--- ......
 

~ ~...:--r ,-~-=---::--:::...--s->: .1

-lfOOOJ --- c:::J ~ 1'~'::":"'J3~" E-=-~C' ~6rvl7
M ~I ~2 ':':-:':-:',:,:,: l~'" G:::"--- ~ LLJoj 

PHC. 64. feoJlOrll'leCKHH pa3pe3 UeHTpaJlbHOrO y'lacTKa MecTopmK,lI,e
HHH KOTyp-Terre (rro M. A. AUIHPM3Me,llOBY) 

1 _ He$Tb; 2 _ raa; 3 _ scaa: 4 - saJIell<H rasa H He$TH B pasBep,Ke; 5 
nepcneKTHBHble OTJlOlKeHHlI; 6 - rJIliHa; 7 - HapyweHHlI 

HHl..laeMble ()l.O 2· 10-13 M2) . ,UeOHThI He<pTH B 3KCrrJIyaTal..lHOH
HhIX 

CKBa
2KHHaX 120-150 T/CyT. 3aJIe)l{H HetPTH 06bIlJHO HMelOT raaoaste uranx«. 

HaHMeHee rrpOJ\YKTHBHbI arrillepOHCKHe 3aJIe)l{H (JI:e6HTbI HetP
TH 15

28 T/CyT). B pa3pe3e HH)I{HeH lJaCTH KpaCHOI..lBeTHOH TOJI!UH OTKpbIThI 

ra30KOHJI:eHCaTHhIe 3aJIe)l{H. ne6HTbl raaa BblcOKHe -)1.0 6003/M3
 
1000 rsrc. M3/CYT. COAep)l{aHHe KOHJ\eHcaTa 300-450 CM •
 

AMyaapbUHCIW}L Heepmeea30HOCH@ npOBUHI{UJl 

B rrpeJ\eJIax 3TOH rrpOBHHI..lHH Bbl)l.eJI51:IOTC51: DpeJ\KorreTJ\arCKa5I 

HeqJTera30HOCHa51:H U,eHTpaJIbHOKapaKYMCKaR. oeYPJ\eIIIHK-XHBHH
CKaH. 3ayHry3cKaH, QapJI:)I{oYCKa5I• Byxapcxas , MapbI-IllaTJIbIK
CKaH. MypraOCKa51: H Oa,l{XbI3-Kapa6HJIbCKa51: ra30HOCHbIe OOJIaCTH. 
PaCCMaTpHBaeMa51: rrpOBHHUH51: B OCHOBHOM 5l:BJIReTC51: ra30HOCHOH. 

MeCTOp0)l{J\eHHH r-asa BbIHBJIeHbI rJIaBHbIM 06pa30M B 3ana)l.HOM 

Y30eKHCTaHe H BOCTOlJHOH TypKMeHHH. 151 
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lJap,II,.lI(OYCKaJl, MapW-WaTJlWKCKaJl H Mypra6cKaJl 
raaOHOCHWe o6JIacTH (BOCTO'lHaJi TYPKMeHHJI) 

OCHOBHWe qepTW reO~OrHqeCKOrO 
e H H H. OCan.OqHWH sexon paCCMaTpHBaeMOH repparopaa C~O:>KeH 
06pa30BaHHHMH Me30-KaHH030H. OHH aaneraror ~H60 na na~e030H- . 
CKOM epyH,lJ.aMeHTe, ~H60 na OT~O:>KE'HHHX nepao-rpnaca. B BepXHeH !: 
rope llIHpOKO pa3BHTW xeaorennsre noponsr (MOIl{HOCTblO 800-1200 M): 
KaMeHHaH CO~b, aarnnparsr H rnncsr. 3Ta romua C~Y:>KHT pernoaans
HOH nOKpwiliKOH H KOHTpo~HpyeT pacnpe,lJ.e~eHHe no paapesy 3a~e:>KeH1 
rasa. OHa BbIK~HHHBaeTCH B ceaepuoa qaCTH BOCTOqHOH TYPKMeHflH. ~~. 

B TeKTOHHqeCKOM OTHOllleHHH ,lJ.aHHaH repparopas COOTBeTcTByeT .~ 
3ana,lJ.HOH xacrn AMY,lJ.apbHHcKOH CHHeK~H3bI. B ee npeneaax pac
nO~O:>K~HbI 3ayHrY3cKHH npornf H Mypra6cKaH ananana C HaH60~ee 
norpy:>KeHHWM na~e030HcKHM epyH,lJ.aMeHTOM (6-10 KM). Ha ceaepo
BOCTOqHOM 60pTy AMY,lJ.apbHHcKOH CHHeK~H3bI BbI,lJ.e~HeTcH lJap,lJ.:>Ko
yCKaH crynens npnrronnaroro nO~O:>KeHHH naaeoaoncxoro epYH,lJ.a

-MeHTa, Ha 3ana,lJ.HOM - npe,lJ.no~araeMaH EeYP,lJ.eIIIHKCKaH cTyneHb. 
I' a 3 0 HOC HOC T b CBH3aHa C OT~O:>KeHHHMH ,lJ.aTa, MaaCTpHXTa, 

rypoua, a~b6a, anra, HeOKOMa, BepXHeH H cpennea IOpbI H ,lJ.a:>Ke C no
p0,lJ.aMH KOpW BWBeTpHBaHHH naneoaoncxoro epYH,lJ.aMeHTa H 3aimCHT .< 

OT· Ha~HqHH H ~HTO~oro-epal(Ha~bHOH xapaKTepHCTHKH co~eHOCHOH 
TO~Il{H BepXHeH IOpW. B 30He nomroro OTCyTCTBHH B paspeae .TO~Il{H 
co~eH ra30HoceH 3HaqHTe~bHWH ,lJ.Hana30H Me3030HCKHX OT~O:>KeHHH 
(AlJ:aKCKHH H KYlllKHHCKHH paHOHbI). Ilpa pa3BHTHH Hen~aCTHqHWX 
H epal(Ha~bHO HeO,lJ.Hop0,lJ.HbIX TO~1l{ co~eH 3a~e:>KH raaa YCTaHOB~eHW 
H B naaconeasrx OT~O:>KeHHHX (EaHpaM-A~HHCKHH paHOH). Ha yxa
CTKax pa3BHTHH O,lJ.HOpO,lJ.HOH n~aCTHqHOH TO~Il{H co~eH npoaurunenno 
ra30HOCHbI TO~bKO nonccnessre OT~O:>KeHHH (lJap)J.)l{oycKHH paHOH). 

I'assr paCCMaTpHBaeMOH 06~aCTH MeTaHOBble, npeaaymecrsenno
 
cyxae, I'assr, CBH3aHHble C reppnrenasraa OT~O:>KeHHHMH, - 6eccep

HHCTble, a nprryposennsra K nonconeaua H3BeCTHHKaM - C nOBblIIIeH

HbIM conepxcanaesr CepOBO,lJ.0p0,lJ.a. KO~HlJ:eCTBO KOH,lJ.eHcaTa B raaax
 

40 CM3/M3,lJ.0 . 

MeCTopO:>K,lJ.eHHH ra3a H ra30KOH,lJ.eHcaTa
 
CBH3aHbI C THnHqHbIMH n~aTepopMeHHbIMH CK~a,lJ.KaMH npemrytue

cTBeHHo 6paxHaHTHK~HHa~bHoro rnna. EO~bIIIHHCTBO H3 HHX neaa

pyureansre. Ilonaanmoutaa xacrs .rasoasrx 3a~e:>KeH naacrossre CBO

ztoasre. JIHilib 3a~e:>KH nonconessrx OT~O:>KeHHH lJap,lJ.:>K0ycKoro pan

. OHa - CBO,lJ.OBble MaCCHBHwe. MeCTOp0:>K,lJ.eHHH AqaKCKOro H KYIII
KHHCKoro paHOHOB, rne romua -co~eif BepXHeI1 IOpbI OTCyTcTByeT, 
MHoron~aCTOBble. Ha AqaKCKOM MeCTOpO>K,lJ.eHHH YCTaHoB~eHo 13 aa
~e:>KeH rasa. MeCTOp0:>K,lJ.eHHH EaHpaM-A~HHcKoro H lJap,lJ.:>K0ycKoro
paflonos onaonaacroaue. 

lIJamAblKCfWe easoeoe uecmopoocoenue (pHC. 65)- O,lJ.HO H3 xpyn
HeHIIIHX B crpaae - OTKpWTO B 1968 r. OHO npnyposeao K xpynsoxy 
nO,lJ.HHTRIO Cy6IIIHpOTHOro npOCTHpaHHH,_ OC~O>KIIeHHOMY ,lJ.ByMH CTpyK
rypaurr: 3ana,lJ.HOH-.IT.:>KY,lJ.:>KYK~HHCKOHH BOCToqHoH-llIexHT~HHcKoiL 
Pasxepsr nO,lJ.HHTHH 60x20 KM. Yr~w nanenaa xpsmsea I-2°., 
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PRC. 65. Illaraaxcxoe ra30KOH~eHcaTHoe xecropoacteaae 

a - CTPYKTypliaJi KapTa no KpOBne npoAyKTHBUblX ropaaoaroa: IS - reOnOrHQeCKUA opo
cjlHnb (00 AaUUblM 06'beAUueUUlI TYPKMeurasnpoM). 

I(OUTYPbI rasoUOCUOCTU: I - Buewu'uA; 2 - BUyTpeuuuA; 3 -. ras; 4 - BOAa 

3a~e:>Kb rasa YCTaHOB~eHa B necxaunxax Kapa6H~bCKOH CBHTW HH)K
nero Me~a. MOIl{HOCTb rasonocsoro nnacra 55 M, BWCOTa 3a~e:>KH 

M3/cyT.6o~ee 100 M. .IT.e6HTbI raaa B CKBa:>KHHaX ,lJ.0 I M~H. B rase 
60~ee 95 % MeTaHa, cepOBO,lJ.OpO,lJ. oTcyTcTBYeT. CO,lJ.ep:>KaHHe KOH,lJ.eH
caTa He3HaqHTe~bHO. 

Banaimo-Cutiupcsast nebmeeasonocnasi[npoeunuus: 

3ana,lJ.HO-CH6HpcKaH aerpreraaonocuaa npOBHHl(HH 3aHHMaeT 
TeppHTOpHIO 3ana,lJ.HO-CH6HPCKOif HH3MeHHOCTH. Ilepsoe raaoaoe 
MeCTOpO:>K,lJ.eHHe B 3ana,n.HoH CH6HpH - Bepesoscxoe - OTKpWTO 
B 1953 r. 

B npeneaax 3ana,lJ.HO-CH6HPCKOH aedrreraaonocaoa npOBH-Hl(HH 
BbI,lJ.emlIOTcH Cpe,lJ.He06cKaH, KaHMblcoBcKaH, Baooraucxaa, DaH
,lJ.ymHcKaH, Cl>po~oBcKaH, I'srnaacxa», Ilpaypanscxaa aepre
ra30HOCHwe H 51Ma~bcKaH, Ha,lJ.WM-DYPcKaH, Ilyp-Ta30BcKaH, 
YCTb-EHHceifcKaH, Funancxa» r-aaouepreuocasre 06~acTH. 

CpeAHeoocKaJl He~TeraaOHOCHaJi 06.naCTb 

PaccMaTpHBaeMaH 06~actb HaXO,lJ.HTCH B l(eHTpa~bHoH qacTH 
3ana,lJ.HO-CH6HPCKOH HH3MeHHOCTH, no 06e CTOpOHW OT cyourapornoro 
TelJ:eHHH 06H. Flepaoe MeCTOpO:>K,lJ.eHHe - MerHoHcKoe - OTKpWTO 
B 1961 r. 

o C HOB HhI e q e p T hI reo JI 0 r H q e C K 0 roc T p 0
e H H H. B OCHOBaHHH Oca,lJ.OqHOrO sexna saaeraer TIOMeHCKaH CBHTa 
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(HHR<HHSl - Cpe,lI.HHH ropa), OHa ssrpasceaa nepeCJIaHBaHHeM necxa
HHKOB, aJIeBpOJIHTOB H rJIHH. BepXHHH ropa npencrasaena aacroran

CKOH H reoprnescxof CBHTaMH, COCTOH~HMH H3 qepe,lI.YIO~HXCH nee
qaHHKOB H apmJIJIHTOB. MemOHCKaH H BapTOBCKaH CBHTbI (BaJIaH

)KHH H rOTepHB - oappeM) CJIO)KeHbl Bbl,lI.ep)KaHHbIMH nJIaCTaMH nee
qaHHKOB, pasnenenasrx apmJIJIHTaMH. MemOHCKaH CBHTa OOJIee rJIH

HHCTaH, qeM BapTOBCKaH. B paspese BapTOBCKOH CBHTbI npeorinaaaror 
XOpOIlIO ssrnepscaaasre nnacrsr H natIKH neCtIaHHKOB MO~HOCTblO 

OT HeCKOJIbKHX ,lI.0 40-45 M. 

Cpenaeoricxas aepreraaoaocaas OOJIaCTb B TeKTOHHtIeCKOM OTHO-

IlIeHHH coorsercrnyer u:eHTpaJIbHbIM HaH60JIee norpyaceaaux ysa
CTKaM 3ana,lI.HO-CHOHPCKOH nnartpopaa. B npeaenax OOJIaCTH Bbl

,lI.eJIHIOTCH ,lI.Ba xpynasrx CBO,lI.a - Cypryrcxaa H HH)KHeBapToBcKHH, 

paaneneansre HerJIyooKHM H Y3KHM 51pcoMoBcKHM npornoox. Cypr-yr
CKHH CBO,lI. npencrasnaer COOOH y,lI.JIHHeHHylO crpyxrypy, opHeHTH

pOBaHHylO nOtITH B MepH,lI.HOHaJIbHOM nanpaaneaaa. Paasrepu ero 

325 X 125 KM. AMnJIHTY,lI.a CBO,lI.a no OTHOIlIeHHIO K .aenpeccaoaaua 
ytIaCTKaM 350 M. Pasaepsr Hasoreaaproscxoro CBO,lI.a 230 X 200 KM, 

aMnJIHTy,lI.a 300-450 M. CBO,lI.bl OCJIO)lWeHbl BaJIaMH, COCTOH~HMH H3 

cepaa MHOrOtIHCJIeHHblX JIOKaJIbHbIX CKJIa,lI.OK, K KOTOpbIM npayposeaa 
ace H3BeCTHble Helf!THHble MeCTOpO)K,lI.eHHH. Jloxaasnae CKJIa,lI.KH, 

KaK npaBHJIO, acHMMeTpHtIHbl, yrJIbl na,lI.eHHH nopon na KPbIJIbHX 
He npeasnnaror 2°. 

H e If! T era 3 0 HOC HOC T b yCTaHOBJIeHa B TIOMeHCKOH, sa

ClOraHCKOH, MemOHCKOH H BapTOBCKOH CBHTax. OCHOBHbIe sanacu 

Helf!TH CBH3aHbI C OTJIO)KeHHHMH BapTOBCKOH H BepXOB MerHOHCKOH 

CBHT. B HX paspese Bbl,lI.eJIHeTCH oOJIee 30 nponauaeaux necsaaux 

nJIaCTOB, H3 KOTOpbIX 20 C ,lI.OKa3aHHoH npoxsnuneasoa aerpreraao

HOCHOCTblO. 

OJIOTHOCTb Helf!TeH Cpe,lI.HeOOcKoH OOJIaCTH 0,854-0,901 r/cM3• 

CO,lI.ep)KaHHe cepsr 0,8-1,9 %. HaHOOJIbIlIee coaepacaaae cepsr B Helf!

THX MeCTOpO)K,lI.eHHH Cypryrcxor-o patioaa. Bee Helf!TH MaJIOnapalf!H-
HHCTble (1,9-5,3 %). 

M e C TOp 0 )K ,lI. e H H 51 H e If! T H H r a 3 a CBH3aHbI C nOJIO

rHMH nJIaTlf!0pMeHHbIMH nO,lI.HHTHHMH, tIaCTO OCJIO)l{HeHHblMH OOJIee 

MeJIKHMH opaXHaHTHKJIHHaJIbHblMH CKJIa,lI.KaMH. BOJIbIlIHHCTBO sa t 
JIe)KeH Helf!TH H raaa nJIaCTOBOro CBO,lI.OBOro rnna, Pa3BHTbI JIHTOJIOrH

tIeCKH 3KpaHHpOBaHHble 3aJIe)KH Helf!ni, OOyCJIOBJIeHHble If!aU:HaJIbHOH 

H3MeHtIHBOCTbIO KOJIJIeKTOpOB HH)KHeMeJIOBbiX OTJIO)KeHHH. 

Cauomnopcxoe netpmsnoe uecmopoacoecue (pHC. 66) pacnOJIO)KeHO 
,~. 

B u:eHTpaJIbHOH tIaCTH Haacaeaaproacxoro CBO,lI.a H rrpayposeao K 00-.. 

IlIHpHOMy nO,lI.HHTHIO,OCJIO)KHeHHoMy TpeMH nOJIOrHMH opaxHaHTH

KJIHHaJIbHblMH CKJIa,lI.KaMH - CaMOTJIOpCKOH, BeJI003epHoH, Map

TOBCKOH. 0P0,lI.YKTHBHbl snect, OTJIO)KeHHH rorepnaa - oappeMa H 

BaJIaH)KHHa na rJIyoHHe 1700-2200 M. I'orepaa-tiappeacxaa npo

,lI.yKTHBHaH TOJI~a, 3aKJIlOtIalO~aH OCHOBHble sanacu Helf!TH, npen

CTaBJIeHa tIaCTbIM tIepe,lI.OBaHHeM neCtIaHHKOB, aJIeBpOJIHTOB H aprHJI

JIHTOB, xapaKTepH3YIO~HXCH 3HatIHTeJIbHOH JIHTOJIOmtIeCKOH H3MeH

--1600 

-f700 

-1800 

-1900 

-2000

-2100 

-220°1 tQ~ --

"" .-'M -- -

PHC. 66. reOJIOrHqecKHH paspea npo,nyKTHBHbIX OTJIOJKeHHH CaMOTJIOpCKOro MecTO· 
pOJK,neHHSI 

tIHBOCTblO KaK no nJIO~a,lI.H, TaK H no paspeay. B TOJI~e Bbl,lI.PJIHeTCH 

,lI.0 nHTH necsaaux nJIaCTOB (ABr - ABy) , H3 KOTOpblX HaHOOJIee 

Bbl,lI.ep)KaHbl nnacrsr ABr, ABry H ABy . 3TH »ce nJIaCTbI OOJIa,lI.aIOT 

HaHJIytIIlIHMH KOJIJIeKTOpCKHMH CBoHcTBaMH. Bee aepreaocaue nJIaCTbI 

3TOH TOJI~H m,lI.pO,lI.HHaMHtIeCKH CBH3aHbl Me)K,lI.y COOOH H oopaayior 

3aJIe)Kb MaccHBHoro rana. Bsrcora 3aJIe)KH oOJIee 100 M. 3aJIe)Kb 

HMeeT ra30BYlO uranxy BblCOTOH ,lI.0 40 M. .lleoHTbl Helf!TH 250
400 M3/CYT. B paspeae BaJIaH)KHHCKHX OTJIO)KeHHH TaK)Ke Bbl,lI.eJIHeTCH 

pH,lI. necxaaax nJIaCTOB, H3 KOTOpblX OCHOBHblMH no sanacax Helf!TH 

HBJIHIOTCH rinacrsr BBYIII H BB HeOOJIbIlIHe 3aJIe)KH CBH3aHbl TaK)Kex. 
C nJIaCTaMH BBy_yr. OJIaCTbl CJIO)KeHbl necsanaxaan. 3aJIe)l{H Helf!TH 

3/CyT.
tIJIaCTOBble CBO,lI.OBble. .lleoHTbl Helf!TH 250-450 M

~MaJIbCKall, HaAblM-nypCKall, Ilyp-Tasoacxaa, 
rblAaHCKall ruoHecIJTeHocHbie 06.naCTH 

3TH r-asonedrrenocaue OOJIaCTH pacnoaoaceau B cenepaux panoaax 

3ana,lI.HO-CHOHPCKOH HH3MeHHOCTH. Ilepsoe rasosoe MeCTOpO)K,lI.e

HHe - Ta30BCKoe - OTKpbITO B 1962 r. 0POMbIIlIJIeHHble CKOnJIeHHH 
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HeepTHyCTaHOBJIeHhI na PyCCKOM, HOBOnOpTOBCKOM, 
If" HeKOTOpbIX ,ApyrHX MeCTOpO)l{,AeHHHX. 

o C HOB H bI e q e p T hI reo JI 0 r H q e C K 0 roc T p 0- )' 
e H H H. MOIII,HOCTb Oca,AOqHOrO qeXJIa 60JIee 400 M. HH)I{He-Cpe,AHe
IOpcKHe OTJIO)l{eHHH npencraanenu xepenoaanaea neCqaHHKOB, aJIeB
pOJIHTOB H aprHJIJIHTOB MOIII,HOCTblO 220-445 M. OTJIO)l{eHHH sepxnen 
IOpbI MOIII,HOCTblO ,AO 100-150 M CJlO)l{eHbI MOHOTOHHOH TOJIIII,CH ap
rHJIJIHTOB. Heoxoxcxae OTJIO)l{eHHH TaK )l{e, KaK H anr-ansti-ceao
MaHCKHe (noxypcxas cBHTa), aupasceasr xepenoeaaaea rJIHHHcThIX' 

H neCqaHO-aJIeBpOJIHTOBhIX nopon. BepxHlO1O sacrs noxypcxoa CBHTbI 
CJIaralOT npo,AyKTHBHbIe OTJIO)l{eHHH ceaoaaaa - 0,AHo06pasHaH TOJIIII,a 
cepux, qaCTO rJIHHHCTbIX neCKOB. nOKpbIIlIKOH CJIy)l{HT BbIllIeJIe)l{aIII,aH . 

TOJIIII,a rJIHHHCTbIX H onOKOBH,AHbIX nopon TypoH-naJIeOreHoBoro· BOS
pacra. MOIII,HOCTb 3THX OTJIO)l{eHHH ,AO 1000 M. 

B TeKTOHHqeCKOM OTHOllIeHHH BbI,AeJIHIOTCH HeHeU:KHH, CeBepHbIH 

(nypOBCKHH), TaSOBCKHH CBO,AbI, YpeHrOHCKHH MeraBaJI, Ilypnea
CKHH .)I{eJI06 H ,Ap.B npenenax 3THX 3JIeMeHTOB paSBHThI BaJIbI, KY
nOJIOBH,AHbIe nO,AHHTHH H npyrae, 60JIee MeJIKHe crpyxrypnsre OCJIO)l{
HeHHfI. 

.I' a SOH e ep T e HOC HOC T s - OCHOBHOH npO,AyKTHBHhIH KOM
nJIeKC - BaJIaH)I{HH-CeHOMaHCKHH - CO,Aep)l{HT SHaqHTeJIbHbIe sa

naChI rasa HenOCpe,ACTBeHHO no,A perHOHaJIbHOH TypoH-naJIeOreHOBOH 
nOKpbIIlIKOH. Xoponnre KOJIJIeKTOpCKHe CBOHCT)3a neCqaHHKOB sroro 
KOMnJIeKCa (nopncrocrs 26-34 %, npoanuaexocrs aepenxo (3 -;-.6) X 

12 2X 10- M , B Cpe,AHeM (1 -;-.1,5).10-12 M2) 06yCJIOBJIHBalOT BbIcOKHe 
,Ae6HTbI rasa -,AO HeCKOJIbKHX MHJIJIHOHOB Ky60MeTpOB B CyTKH. 
Ha PyCCKOM MeCTOpO)l{,AeHHH B 3THX OTJIO)l{eHHHX yCTaHOBJIeHa aerpra
HaH SaJIe)l{b C 0611IHpHOH rasoson nranxoa. Ha HOBonopTOBCKOM 
MeCTOp0)l{,AeHHH' HeepTeraSOHOCHbI OTJIO)l{eHHH BaJIaH)I{HHa. )lpyroH 
raSOHeepTeHOCHbIH KOMnJIeKC - HH)I{He-cpe,AHelOpCKHH - nepeKpblT 
rJIHHaMH sepxneiopcxoro soapacra. 1-13 3THX OTJIO)l{eHHH aa HOBO- .; 
noproscxoa H TaSOBCKOM MeCTOpO)l{,AeHHHX Ha6JIIO,AaJIHCb npoxsmr
JIeHHbIe npHTO}{H rasa, a TaK)I{e npHToKH nepra. J1erKaH HeepTb nOJIy
xeua HS OTJIO)l{eHHH IOpbI na fy6KHHCKOM MeCTOpO)l{,AeHHH. 

I'asu ceHOMaHCKHX SaJIe)l{eH nOqTH Hau:eJIO COCTOHT HS xeraaa 
(98-99,6 %). Ha 60JIbllIHHCTBe MeCTOpO)l{,AeHHH KOH,AeHcaT npaxrn
qeCKH orcyrcrsyer, I'asu BaJIaH)I{HHCKOH SaJIe)l{H Hosonoproacxoro 
MeCTOpO)l{,AeHHH xapaxrepaayiorca SHaqHTeJIbHbIM KOJIHqeCTBOM TH
R<eJIbIX yrJIeBO,AOpO,AOB (,Ao 9,5 %) H conepacaaaex MeTaHa,AO 88,5 %. 

) Hedrrs fy6KHHcKoro MeCTOpO)l{,AeHHH JIerKaH (0,808 r/cM3) C conep
)l{aHHeM cepu 0,11 %, napadmna 4,41 %. 

M e C TOp 0 )I{ ,A e H H $I r a S a H H e ep T H npayposena K no
JIOrHM 6paXHaHTHKJIHHaJIbHbIM CKJIa,AKaM nnarrpopaemroro rana. 
3aJIe)l{H rasa MaCCHBHoro rarra H na BceH nJIOIII,a,AH nO,ACTHJIaIOTCH 
no,AOllIaeHHOH BO,AOH. Ha HOBonopTOBCKOM MeCTOpO)l{,AeHHH SaJIe)l{H 
rasa a tope H 'BaJIaH)I{HHe nJIaCTOabIe CBO,AOBbIe. faSOHOCHbIe ceno
MaHCKHe OTJIO)l{eHHH aaneraior na cpaBHHTeJIbHO He60JIbiliOH rJIy6HHe 
(700-1300 M). 
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Ypeneoacsoe Ittecmopoodie« ue 
(pUC. 67) no aanacax rasa HBJISJeTCH 
KpynHeHIlIHM. OHO npayposeao K no
JIOrOH 6paXHaHTHKJIHHaJIbHOH CKJIak 
Ke MepH,AHOHaJIbHOrO npOCTHpaHHH. 
CKJIa,AKa OCJIO)l{HeHa pH,AOM KynOJIOB. 

t>:Paaaepa ee no KpOBJIe ceHOMaHCKHX 

I
:>: 

OTJIO)l{eHHH 95 X 25 KM, aM nJIHTy,Aa 

180 M, yrJIhI na,AeHHH nopon aa 
Q,KPbIJIbHX He 60JIee 1

0
• I'aSOBaH saaeacs 

Cf\HSaHa C OTJIO)l{eHHHMH cenoxaaa, ~ 
:snepexpuruaa MOIII,HOH r JIHHHCTOH TOJI

III,eH rypona (570-630 M). KPOBJIH 2 o 
:<:np0,AYKTHI3HbIX OTJIO)l{eHHH ceaoxana (j 

':=BCKpbIBaeTCH aa rJIy6HHe 1100-1250 M. 2 
:I:OHH CJIO)l{eH~I nepeCJIaHaalOIII,HMHCH 
Q,'"

neCqaHHKaMH, aJIeBpOJIHTaMH, rJIHHa ;>"" 
MH. I'JIHHHCTbIe npOCJIOH He ssrnepaca <II 

:I: 
<IIHbI no nJIOIII,a,AH, n03TOMY. ace ,nJIaCTbI :s onecs aHO- aJIeB pOJIHTOBbIX KOJIJIeKTOpOB :I: 
(jrH,ApO,AHHaMHqeCKH BsaHMOCBHsaHbI. 

I
'" 

nOpHCTOCTb HX 20-35 %, npomma
eMOCTb (6 -;-.10) .10-13 M2• CyMMapHaH 
MOIII,HOCTb raSOHaCbIIII,eHHbIX KOJIJIeK

TOpOB B CBO,AOBOH qaCTH crpyxrypu .:= 
o 
:I:80-100 M. I'aaoaaa SaJIe)l{b OTJIHqaeT IQ 
:>:

CH B¥COKOH npO,AyKTHBHOCTblO. 3aJIe)l{b ~ 
;;..,MaCCHBHaH, BbICOTa ee 170 M, no aceH 
~ nJIOIII,a,AH OHa nO,ACTHJIaeTCH' nO,AOIliBeH Q, 

~ 
HOH BO,AOH. PH,A SaJIe)l{eH rasa npay
posea K MerHOHCKOH enure HH)I{HerO ~ 

Q, 

<II'"MeJIa. npHHUHnHaJIbHOe aaaseaae HMe
Q, 

er OTKpbITHe B HH)I{HeMeJIOBbIX OTJIO
.:>: 
':=)l{eHlfHX SaJIe)l{eH HeepTH. :<: 
~ 
~§ 3. OCHoBHble ... 
o

lle4JTera3oJJ.ooblQaIOUJ,He paROHbI "= o 
aapy6elKHblx crpan ~ '" 

r-: 
<D3HaqHTeJIbHbIe aanacu HeepTH co

cpenorosenu B nenpax crpaa BJIII)I{ <3:=
Hero H Cpenaero BOCTOKa, CeBepHOH 0.. 

AeppHKH, CeBepHOH AMepHKH. Hepn, 
yCTaHOBJIeHa a crpanax BOCTOqHOH 
ASHH, IO)I{HOH AMepHKH, 3ana,AHOH 
Esponu H ABCTpaJIHH. 

npOMbIllIJIeHHaH ,A06hIqa HeepTH B 
MHpe 6bIJIa aasara a 50-x rr. npour
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PIIC. 68. 0630pHall xapra aepreraaoaocnux 06J1aCTea CIlIA 
I - Ilpenannanascxae xpaeaojt nporne; I I - I.J,HHl\HHHaTCKHI! CBOP;; I I I - HJlJlHHOI!
cxaa anannna: IV - 3arrap;Hbll! BHyTpeHHHI! 6accellH; V - MHqHraHCKali snanaua: V I 
06J1aCTb YH'lHTa-AMapHJlJlO; V I I - CBOP; EeHp;; V I I I - Flepsrcxaa ananaaa: I X - TIPH4 

MeKCHKaHCKali anaaaaa: X ~ CKaJlHCTble ropu; X I ~ KaJlHcjlopHHAcKali rrpOBHHl\HlI 
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CBO,n:OM. 3ana,n:Hee. nocneanero BbI,n:eJIHIOTCH MHqHraHCKaH H HJIJIH
HOHCKaH snaaaau. )laJIee na aanaa pacnonaraerca 3ana,n:Hblft BHy
TpeHHHH KaMeHHoyroJIbHbIH 6aCceHH, OrpaHHqeHHbIH C tora 06JIaCTbIO 
crpyxryp cHCTeMbI YHqHTa-AMapHJIJIO. )laJIee na tor BbI,n:eJIHeTCH . 
rJIy60Konorpy>KeHHaH I1epMcKaH anaaana, orpaaaueaaaa na BO
CTOKe CBO,n:OM Benn. 

Ha cesepo-aanane CeBepo-AMepHKaHCKOH nnarrpopxsr pacnona
ralOTCH 3nHnJIaT<l>opMeHHble oporeHHqeCKHe 06JIaCTH CKaJIHCTblX 
rop, a na IOrO-BOCTOKe - I1pHMeKcHKaHCKaH ananana. 3ana,n:Hee Kop
,n:HJIbep Haxo,n:HTcH KaJIHepopHHHCKaH HeepTera30HocHaH npOBHHI.J,HH. 

B npenenax ,n:peBHeH CeBepo-AMepHKaHCKOH nJIaT<l>opMbI xpyrmeii
meH He<PTera30HOCHOH 06JIaCTbIO cnenyer CqHTaTb 3ana,n:HblH BHy
TpeHHHH 6acceHH. EOJIblllHHCTBO MeCTOpO>K,n:eHHH He<PTH H ra3a npa
ypOqeHO K JIOKaJIbHblM no,n:HHTHHM Ha norpe6eHHblX rpaHHTHbix KpH
xcax H xpynnetx npanonaarux 6JIOKaX, K norpe6eHHbIM OCTaHKaM npes
Hero pensepa H K crpararpaqnorecxax H JIHTOJIOrHqeCKHM JIOBylllKaM. 

Bonsume CKOnJIeHHH HeepTH BbIHBJIeHbI B I1pHMeKcHKaHCKOH ana
,n:HHe. 06rnaH MOrnHOCTb Me3030HCKO-KaHH030HCKHX OTJIO>KeHHH B npe
ztenax snanaau npesuuraer 10 000 M. MeCTOpO>K,n:eHHH H3BeCTHbi 
B 06JIaCTH pa3BHTHH KaK COJIHHoKynOJIbHbIX, TaK H aHTHKJIHHaJIbHblX 
crpyxryp, npayposeaastx K pemOHaJIbHbIM pa3JIOMaM H norpe6eHHblM 
CBO,n:OBbIM no,n:HHTHHM H BaJIaM. 3,n:eCb TaK>Ke OTKpbITO 3HaQHTeJIbHOe 
qHCJIO 3aJIe>KeH B JIHTOJIOrO-CTpaTHrpaepHqeCKHX .noaynncax. Bcero 
B 3TOH npOBHHI.J,HH asnecrno 60JIee 1000 MeCTOpO>K,n:eHHH. Cpeaa HHX 
xpynaenuree B MHpe MeCTOpO>K,n:eHHe HeepTH I1CT-Texcac. 

Mecmoposcoenue Hcm-Texcac (pHC. 69) OTKpblTO B 1930 r. OHO 
pacnoaoxceno B xpynnoi; HeepTera30HocHOH anaanne I'anrp-Kocr, 
nyrooopasno OKaHMJIHIOII.J,eH C cesepa MeKCHKaHcKHH 3aJIHB, H npa
ypoxeno K aananaovy 60pTy xpyrmoro no,n:HHTHH Ca6HH. CKOnJIeHHH 
He<PTH 06Hapy>KeHbI B necxanaxax By,n:6aHH BepXHeMeJIOBOrO B03
pacTa, HaKJIOHeHHblX OT no,n:HHTHH Ca6HH B 3ana,n:HOM HanpaBJIeHHH 
non yrJIOM 10 

• I1JIaCTbI-KOJIJIeKTOpbI cepna By,n:6aHH crpararparpa
qeCKH 3KpaHHpoBaHbI cJIa60npOHHI.J,aeMbIMH noponaxa BepXHeMeJIO
soro sospacra. 3anacbI aepra MeCTOpO}l{,n:eHHH I1CT-Texcac COCTaBJIHJI 
1 MJIP,n:. T. )lJIHHa crpararparpanecxa 3KpaHHpoBaHHoH 3aJIe}l{H 
68 KM, cpennaa umpana 8 KM, rJIy6HHa 3aJIeraHHH OKOJIO 100a M. 
I1eCqaHHKH By,n:6aHH xapaxrepasyiorca BbICOKHMH KOJIJIeKTOpCKHMH 
CBoHcTBaMH: cpennaa nopHCTOCTb 25 %, cpenaas npOHHI.J,aeMOCTb 
1,5.10-13 M2• 113 MeCTOpO}l{,n:eHHH y}l{e ,n:06bITO 60JIee 600 MJIH. T HeepTH. 

Mecmopo~oeftue llaftX9ftOA-XblOeOmOft (pHC. 70) - xpyrmeauree 
rasosoe MeCTOpO}l{,n:eHHe CIIlA. 3anacbI ero 2 TpJIH. M3 

• OHO pac
nOJIO}l{eHO B 06JIacTH CKJIa,n:OK YHqHTa-AMapHJIJIo. BOCTOqHaH qaCTb 
MeCTOpO}l{,n:eHHH (I1aHx3H,n:JI) npaypoxena K nOJIOrOH aHTHKJIHHaJIH, 
B OCHOBaHHH KOTOpOH Haxo,n:HTCH rpaHHTHbIH ssrcryn epyH,n:aMeHTa, 
rrepexpstrsrf nopo,n:aMH KaMeHHoyrOJIbHOrO H nepxcxoro sospacra. 
Cesepnaa nacrs (Xsrororon) supaacena noaoroa MOHOKJIHHaJIblO, 
HaKJIOHeHHOH non yrJIOM 1_20 B MepH,n:HoHaJIbHOM HanpaBJIeHHH. 
Ha aHTHKJIHHaJIH ra30HOCHbI BbIBeTpeJIble rpannru, ,n:OJIOMHTH3HPO
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noro CTOJIeTHH, xorna B 1859 r. B CIIlA na cesepo-aanane lllT. 
I1eHCHJIbBaHHH pH,n:OM C HeeptHHbIM HCTOqHHKOM 6bIJIa npooypeaa] 
CKBa>KHHa H C rJIy6HHbI 21 M ynapan rpoarau HeepTH. C KOHI.J,a XIX B. 
HeepTe,n:06blBalOrnaH npOMbIlllJIeHHOCTb ycneurao aaxana pa3BHBaTbCH 
He TOJIbKO B CeBepHOH AMepHKe, HO H na ,n:pyrHx KOHTHHeHTaX MHpa. 
fa30BaH npOMbIlllJIeHHOCTb OTHOCHTeJIbHO MOJIo,n:aH. B 40-x rr. XX B. 
ras ,n:06blBaJICH B HHqTO>KHO MaJIOM KOJIHqeCTBe. 

I1oCJIe,n:HHe ,n:eCHTHJIeTHH naurero sexa xapaxrepasyiorca HHTeH
CHBHbIM pa3BHTHeM HeepTHHoH npOMbIlllJIeHHOCTH BO aces MHpe. 
BbICOKHH yposeas ,n:06b1qH HeepTH H rasa CTaBHT nepen HeepTe,n:06bIBa
IOrnHMH crpanaxa np06JIeMy BOCnOJIHeHHH oroopanasrx H3 nenp 
3anaCOB. B CBH3H C 3THM npo,n:OJI>KaeTCH YBeJIHqeHHe 06beMoB no
HCKoBo-pa3Be,n:OqHbIX pa60T. B nOCJIe,n:HHe ronsr nOHCKH HeepTH H rasa 
senyrcs He TOJIbKO na cyure, HO H B aKBaTopHHX MopeH H OKeaHOB. 
MeCTOpO>K,n:eHHH HeepTH H raaa OTKpbITbI B MeKCHKaHCKOM 3aJI1IBe , 
KapH6cKOM Mope, y 6eperOB KaJIHepopHHH H AJIHCKH, B CeBepHOM 
Mope, I1epCH,n:CKOM 3aJIHBe, y 6eperOB ABCTpaJIHH H np. 

B HacTOHII.J,eM yqe6HHKe ztaaa KpaTKaH xapaarepacrnxa HaH60JIee 
xpynaux HeepTera30,n:06bIBalOII.J,HX paHOHOB MHpa: CIIlA, EJIH>KHerO 
H Cpennero BOCTOKa H CeBepHOH AeppHKH. 

Coeiiunennue Illmamu AMepUKU 

B BOCTOqHOH H cesepaon xacrax CeBepo-AMepHKaHCKOH nJIaT
epOPMbI oca,n:OqHbIH qeXOJI CJIO>KeH npeaxymecrseaao naJIe030HCKHMH 
OTJIO>KeHHHMH, a B IOrO-3ana,n:HOH H IO>KHOH qaCTHX - Me3030HcKO
KaHH030HCKHMH. 

Ha BOCTOKe ,n:peBHeH CeBepo-AMepHKaHCKOH nnarrpopasr B,n:OJIb 
AnnaJIaqCKHX rop nporsraaaercs oxem, rJIy60KHH Ilpeaannanascxaa 
KpaeBOH nporari (pHC. 68). C sanaaa OH orpaansen UHHI.J,HHHaTCKHM 



EJlU:JfCHUU U CpeaHUU Bocmo« 

Heprs B paiioue Me)K)l.y Tnrpoa H EBeppaTOM, TaM, rne sapona

JIaCb UHBHJIH3aUHH, aaxana HCrrOJIb30BaTbCH OKOJIO xerupex TeCHlJe

JIendi )1.0 nauref spsr . .llpeBHHe naponsr HCnOJIb30BaJIH HeepTb )l.JIH 

CBeTHJIbHHKOB H npa CTpOHTeJIbCTBe. 3TOT paHOH OTJIHlJaeTCH HCKJIIO

lJHTeJIbHOH KOHueHTpauHeH HeepTH na OT)l.eJIbHbIX MeCTOpO)K)l.eHHHX. 

OCHOBHble TeKTOHHlJeCKHe 3JIeMeHTbI 3TOH repparopna: Apa
BHHCKaH nJIHTa, Ope)l.3arpOCCKHH (MeconOTaMCKHH) nepeaosoa npo

rH6 H 06JIaCTb aJIbnHHCKOH CKJIa)l.lJaTOCTH. 

reOCHHKJIHHaJIbHblH CKJIOH MeconOTaMCKoro nporaoa OXBaTbI

naer MeconoTaMcKylO HH3MeHHOCTb K ceaepy OT Tnrpa B npenenax 

lO)KHOH TYPUHH, Cesepaoro Hpaxa H Hpaaa H nOlJTH BCIO npaopeac

nyio nonocy Hpaaa. OH 06pa30BaH cHCTeMOH CKJIa)l.OK, npocrnpa

IO~HXCH C ceaepo-sanana na IOrO-BOCTOK, xoropaa nO)l.pa3)1.eJIHeTCH 

na nae 30HbI: HHTeHCHBHOH H CJIa60H CKJIa)l.lJaTOcTH. 30Ha CJIa60H 

CKJIa)l.lJaTOCTH, K KOTOpOH npayposeaa 60JIblliaH xacrs MeCTOpO)K)l.eHHH 

Hpaaa H Hpaxa, pacnonoxcena Me)K)l.y nepenoaaxa xpeoraaa H oce

BOH xacrsio hpornoa. 3)1.eCb pa3BHTbI )l.Ba CTpaTHrpaepHlIeCKHX KOM

nnexca: Kap60HaTHbIH - MeJI-HH)KHeMHOueHOBblH H COJIeHOcHO

06JIOMOlJHbIH - MHOueH-nJIHOueHOBbIH. OCHOBHaH HeepTeHOCHaSi 

TOJI~a - pHeporeHHbIH H3BeCTHHK CBHTbI ACMapH (OJIHrOueH - pan

HHH MHoueH), nepexpursnl COJIeHOCHOH TOJI~eH <I>apc (MHoueH

nJIHOueH). B npezenax 3TOH lIaCTH MecorrOTaMCKoro n~m6a OTKpbITO 

60JIee 30 MeCTOpO)K,n:eHHH HeepTH H rasa, cpena KOTOpbIX 12 mraHTOB: 

KHpKyK (2,2 MJIP,n:. T) B Hpaxe: MapyH (1,5 MJIp,n:. T), Ara-Ilxcapa 
(1,3 MJIp,n:. T), I'excapan (1,2 MJIp,n:. T) H np. B Hpaae. Bee MecTopo

)K,n:eHHH CBH3aHbI C aHTHKJIHHaJIbHbIMH CKJIa,n:KaMH. 3aJIe)KH MaCCHB

asre csonoasre. 3Ta)K HeepTera30HOCHOCTH ,n:OCTHraeT 2300 M. 

BHelliHHH nJIaTepopMeHHbIH CKJIOH MeconoTaMcKoro nporatia naxo

,n:HTCH B npenenax MeconoTaMcKoH HH3MeHHOCTH K ioro-aanaay OT 

THrpa. 3,n:ecb pa3BHTbI naJIe030HCKHe, Me3030HCKHe H KaHH030HCKHe 

OTJIO)KeHHH. Herprs H raa B 3HalJHTeJIbHblX KOJIHlJeCTBaX YCTaHOBJIeHbI 

B OTJIO)KeHHHX IOpbI H MeJIa. KOJIJIeKTOpbI IOpbI (CBHTbI .ll)Ky6aHJI 

H Apa6) npencraaneasr H3BeCTHHKaMH, MeCTaMH pHeporeHHbIMH H 

OOJIHTOBbIMH; KOJIJIeKTOpbl MeJIa - rreClIaHHKaMH H H3BeCTHHKaMH 

(CBHTbI Bypran, 3y6aHp H MHllipHep). 

MeCTOpO)K,n:eHHH sneumero nnarrpopxeaaoro 60pTa xpaesoro npo

rH6a CBH3aHbI C nOJIOrHMH aHTHKJIHHaJIbHblMH CKJIa,lI.KaMH C yrJIaMH 

na,n:eHHH HeCKOJIbKO rpa,n:ycoB H nOlJTH MepH,n:HOHaJIbHOrO npOCTHpa

HHH (PyMeHJIa, 3y6aHp, Bypran H .ap.). B npenenax aaenmero 60pTa 

npornoa H3BeCTHbI MeCTOpO)K,n:eHHH-rHraHTbI: Bypraa-Axaana-Marna 
(3,5 MJIP,n:. T) B KYBeHTe; I'xasap (60JIee 10 MJIP,n:. T) B Caynoacxoa 
ApaBHH; PyMeHJIa (3 MJIp,n:. T) B Hpaxe H np. 

MecmOpO:JfCaeHUe KupKyK (pHC. 71) OTKpbITO B 1927 r., npayposeao 

K Y3KOH aHTHKJIHHaJIbHOH 30He ,n:JIHHOH 98 KM H lliHpHHOH 3-3,5 KM. 

J.13BecTHHKH ACMapH (rJIaBHbIH H3BecTHHK), conepacamae OCHOBHble 

sanacsr HeepTH, pa36HTbI MeJIKHMH Tpe~HHaMH. 3TO 06yCJIOBJIHBaeT 

6 A6pHKOCOB H. X. B ,lIP. 161 
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PRe. 69. MecTOpoJKAeHHe HCT·TeKcac 
a - CTPYKTypBall xapea no xpoaae necsaaa
xoe BYA6allB (aep_HHA Me.n); 6 - reoaora

qecKHA paapes. 
1 - KOBTyp sa.nelKH; 2 - HsaeCTBlIK; 3 -

. He4l'rb; 4 - r.nHHa; 5 - neCqaHHK 
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saauue H3BeCTHHKH BepXHeKaMeHHoyrOJIbHOrO B03paCTa H )l.OJIOMHTbI 

nepMCKOrO B03paCTa. Ha MOHOKJIHHaJIH 3aJIe)Kb raaa CBH3aHa C )l.OJIO

MHTaMH, rJIHHHCTblMH H OOJIHTOBblMH H3BeCTHHKaMH HH)KHenepMCKOrO 

B03paCTa. ra30BO)l.HHOH KOHTaKT e)l.HH )l.JIH BCerO MeCTOpO)K)l.eHHH. 

06~aH ero )l.JIHHa OKOJIO 400 KM, BblCOT8 na OT)l.eJIbHblX ylJaCTKaX 
)l.OCmraeT 400 M. 
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HX BbICOKylO npOHHI.I.aeMOCTb. rJIy6HHa SaJIeraHHH npO,n:YKTHBHbIX 
HSBeCTHHKOB 300--800 M. 

MecmopoOfCiJeHue EypcaH-Antai}u-MacBa OXBaTblBaeT TpH aHTH
KJIHHaJIbHble CKJIa,n:KH (pHC. 72). npOCTHpaHHe HX MepH,n:HoHaJIbHOe, 
yrmr naneuna He npessnuaror 3--5°, BbICOTa no,n:HHTHH: 250 M. CKJIa,n:KH 
OCJIO)l<.HeHbI copocaaa He60JIblIlOH: aMnJIHTy,n:bI. OCHoBHble aanacu 
He¢TH npaypoxeasr K CBHTe Bypran (aJIb6), CJIO)l{eHHOH: neCqaHHKaMH 
C npOCJIOHMH rJIHH; MOI..I.I.HOCTb ee 250 M. npO,n:yKTHBHbIe nJIaCTbI 
aaneraior na rJIy6HHe 1100-1600 M. nJIOTHOCTb He¢TH 0,860 r/cM3, 

conepscaaae cepsr 1,5 %. ne6HTbI He¢TH ,n:o 1,5-2 TbIC. T/cyT. 

Ceeepnas. Adipusca 

B CeBepHOH: A¢pHKe He¢Tb H ras 6bIJiH OTKpbITbI B 50-x rr. XX B. 
B AJI)I{Hpe 6bIJIH BbIHBJIeHbI He¢THHoe srecropoaoienne-raranr Xacca
Mecay,n: H raaosoe - XaccH-P'MeJIb. 3aTeM xpyrmsre MeCTOpO)l{,n:eHHH 
6bIJIH ocaapyaceau B JIHBHH. 

CeBepHbIH: CKJIOH A¢pHKaHCKOH: nJIaT¢OpMbI (Caxapo-JIHBHH:CKaH 
nJIHTa) Haxo,n:HTCH Me)l{,n:y ATJIaCCKHMH ropaxn H Cpe,n:HseMHbIM MopeM 
aa cesepe H noaocon KpHCTaJIJIHqeCKHX MaCCHBOB H I..I.I.HTOB na tore. 
OT 3TOH: nOJIOCbI noponu ocaaosuoro qeXJIa nanaior MOHOKJIHHaJIbHO 
aa ceaep, M0I..I.I.HOCTb HX nOCTeneHHO YBeJIHqHBaeTCH ,n:o 7--9 KM Y 6e
peros Cpenaseaaoro MOpH. cI>yH,n:aMeHT cesepnoro CKJIOHa pacsaenen 
ua xpyrmue rJIbI6bI H 6JIOKH, xoropue B ocanosuox xexne orpascenu 
no,n:HHTHHMH. Bnanausr SanOJIHeHbI MOI..I.I.HbIMH TOJII..I.I.aMH naneoaon
CKHX H MeSO-KaH:HOSOH:CKHX OTJIO)l{eHHH:. 

Ha sanane BbI,n:eJIHeTCH 061I1HpHaH 3ana,n:Ho-CaxapcKaH CHHeKJIHSa, 
orpanaveanan na cesepe BOJIblIlHM ATJIaCOM H BbInOJIHeHHaH B OCHOB
HOM neJIeOSOH:CKHMH OTJIO)l{eHHHMH. BOCTOqHee Haxo,n:HTCH snanaau, 
CJIO)l{eHHble B OCHOBHOM MeSOSOH:CKO-KaH:HOSOH:CKH;.1H noponasra: CHpT, 
Ceaepo-Eranercxaa H ,n:eJIbTbI HHJIa. B 3ana,n:Ho-CaXapCKOH: CHHe
KJIHSe nponyxrasnue ropHSOHTbI SaKJIlOqeHbI B KeM6pHH:CKHX H TpH
aCOBbIX OTJIO)l{eHHHX. BOJIblIlHHCTBO MeCTOpO)l{,n:eHHH: npayposeno 
K xpynasnr no,n:HHTHHM, CBHsaHHbIM, KaK npaBHJIO, C npHno,n:HHTbIMH 
6JIOKaMH ¢YH,n:aMeHTa. YrJIbI nanenna na HX KPbIJIbHX COCTaBJIHIOT 
HeCKOJIbKO rpanycos, penxo ,n:OCTHraIOT 12-18°. 

Mecmopoocoenue Xaccu-MecayiJ (pHC. 73) npnyposeno K xpynaoxy 
caonooepaauouy no,n:HHTHIO (40 X 55 KM) C yrJIaMH naneaas OKOJIO 1°. 
CKJIa,n:Ka OCJIO)l{HeHa paspuaaan He60JIblIlOH: aMnJIHTy,n:bI. CKOnJIeHHH 
He¢TH H rasa npayposeau K necvaaaxax KeM6pHH:CKOrO sospacra. 
nOKpbIlIlKOH: SaJIe)l{H CJIy)l{HT MOI..I.I.HaH r JIHHHCTO-COJIeHOCHaH TOJII..I.I.a. 
Cpe,n:HHH: ,n:e6HT He¢TH 300 T/cyT. 

Bnanana CHpT BOSHHKJIa KaK KpynHbIH: rpaeea, C sanana OHa 
OT,n:eJIHeTCH nOJIOCOH: 3¢¢YSHBOB OT 3ana,n:Ho-CaXapCKOH: CHHeKJIHSbI, 
C BOCTOKa ee orpaaasnaaer norpe6eHHbIH: CHBeHCKHH: BbICTyn. Heqrre
HOCHOCTb ananaau CHpT CBHsaHa C MeSOSOH:CKO-KaH:HOSOH:CKHMH 
Kap60HaTHbIMH OTJIO)l{eHHHMH. MeCTOp0)l{,n:eHHH B OCHOBHOM npa
yposena K crpyxrypax 06JIeKaHHH 3pOSHOHHO-TeKTOHHqeCKHX BbICTy
nOB ,n:OKeM6pHH:CKOrO ¢YH,n:aMeHTa. 3aJIe)l{H B necxansrx naacrax 
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Puc. 73. feoJlOrH'IecKUH npocpUJlb MecTopO)K,neHHlI Xacca-Mecaya 
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/ _ conb; 2 - rHnc, 2HrHApHT; 3 - rnHHa; 4 - neCqaHO-rnHHHCTloIe OTnOlKeHHlI; 5_ 
aHAesHT; 6 - necsaaax: 7 - KBapUHT; 8 - rpaHHToHAbI; 9 - HeljlTb 

H pH¢OreHHbIX HSB~CTHHKaX 06blqHO CBO,n:OBOrO rana, C 06I..I.I.HM BO,n:O
He¢THHbIM KOHTaKTOM. HaH60JIee xpynnue MeCTOpO)l{,n:eHHH -- 3eJI
TeH, Hnrnsap, Capnp, AMaJi. Bo BCeX 3THX MeCTOpO)l{,n:eHHHX nerpre
HOCHbI HSBeCTHHKH MeJia H naneorena. Haxansmae ,n:e6HTbI He¢TH 
B CKBa)l{HHaX )1.0 8-10 TbIC. T!CyT. 

MecmopoOfCiJeHue Capup (pHC. 74) no sepxaexy MeJIy npencra
BJiHeT c060ii: nonoroe nonnarae, paaearoe na psn 6JIOKOB. B snpe 
no,n:HHTHH HaXO,n:HTCH ropcTo06pasHbIii: 6JIOK ¢YH,n:aMeHTa. Heorenoc
HbI 6aSaJIbHbIe neCqaHHKH sepxnero MeJia, SaJIeralOI..I.I.He na ¢YH,n:aMeH
Te. 3aJIe)l{b CTPYKTYPHO-CTpaTHrpa¢HqeCKOrO rnna. Ilecsanaxa nepe
KpbITbI TpaHcrpec~HBHoii: cepnea rJIHHHCTbIX CJIaHI.I.eB sepxnero MeJia. 
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Puc. 74. feOJlOrH'IeCKHH paapes MeCTOpO)K,l\eHHlI Capap 
/ _ He«!JTb; 2 - H3BeCTHlIK; 3 - r-naua H rnHRHcTbIA cnaHeu; 4 - neCqaHHK;

5 _ rnHHHcTbIll necsauaa; 6 - KpHCTannHqeCKHA ljlyHAaMeHT 



PA3,nEJI III 

nOHCI(H H PA3BE~I(A HEcI>TlIHblX 
H fA30BbiX MECTOPO)l(~EHHA: 

rnABA I 

METO)(.bI nOHCKOBO·PA3BE)(.OlJHbIX PA50T 

Feonoropaaaenoxasre pa60TbI aa He~Tb H raa npoBo~HTCH C nensro 
B~HBneHHH MeCTOp0.>K~eHHH: He~TH H raaa,. asyseaus HX reonoruse
CKOro CTpoeHHH, onpeneaenna npOMbIllIneHHOH ~eHHOCTH, o~eHKH 
sanacoa H no~rOTOBKH K paapaoorxe aane.>KeH He~TH H rasa. anH 
penreana 3THX aa~a"l B npouecce reoaoropaasenoxasrx pa60T ocyine
CTBnHeTCH KOMnneKC paanHllH~x reonornsecxax, reo~HaHllecKHx H 
reOXHMHlleCKHX nccnenosaaan H npoHaBo~HTcH 6ypeHHe CKBa.>KHH. 
3TH paoorsr BbInOnHHIOTCH B onpeaeaeaaoa nocneaosareasnocra. 
Ha paannsuux CTa~HHX reoaoropaasenoxaoro npouecca npHMeHHIOTCH 
COOTBeTcTBylOllI,He MeTO~bI Hccne~OBaHHH H 6ypHTcH CKBa.>KHH~, 
HMelOIII.He onpeneaeaaoe aaasaseaae. 

§ I. MeTOAbi reoaorasecsax HCCJle,lJ.OBaHHH 

FeOAOZUfteCKafl u cmpyKmypHo-ceoAozUlleCKue C71eMKu 

reonorHlleCKHe Hccne~OBaHHH He~TeraaOHOCH~X TeppHTopHH Ha
llHHalOTCH 06~qHO C MapllipYTH~X CbeMOK. 3aTeM npncrynaior K nno
III.a~HOH reonorasecxon CbeMKe. Haaoonee nepcnexraaasre paHOH~, 
rne O.>KH~aeTCH OTKp~:rHe He~THH~X HnH rasosux MeCTOp0.>K~eHHH, 
KapTHpylOTCH CTpyKTypHo-reonomlleCKOH CbeMKoH. 

MapllipYTHbIe reoaoraxecxae Hccne~OBaHHH npOBO~HTCH ~nH HO
B~X repparopnn, K HayqeHHIO KOTOpbIX ronsxo npacrynaror. Map
llIPYT~ 06~llHO B~6HpaIOTcH no HaHoonee nocryrmsn, aanpaanenaau, 
B TO .>Ke BpeMH nepecexaiouma MeCTHOCTb C xopouren 06Ha.>KeHHOCTblO 
KopeHH~X nopon, KaK npaaano, MapllipyTHaH reonoraxecxaa csesnca 
npOBO~HTCH no KpynH~M pexax H HX npHTOKaM no ~aHHbIM Map
llIpyTHOH CbeMKH COCTaBnHeTtH cxeaaraxecxaa reoaorasecxaa xapra, 
aa KOTOpylO HaHOCHTCH Bce B~HBneHH~e B npouecce xapurpyraux 
Hccne~OBaHHH He~Tera30npOHBneHHH 

Ilnouianaan reonoraxecxaa CbeMKa na nepson CTa~HH reoaorase
CKHX Hccne~OBaHHH npOBO~HTCH B MacllITa6e 1 : 500 000 HnH 
1 : 200 000. 3aTeM npacrynaror K oonee ~eTanbHoH CbeMKe B xacurra
oax I : 100 000, I : 50000 HI: 25000. anH exnanxarsrx CnO.>KHO 
nocrpoeanux 06naCTeH zteransnas reonomlleCKaH csexxa MO.>KeT 
.6~Tb	 B MaCllITaoe I : 10 000. . 

Ilpn reonorHlleCKOH csexxe aa MeCTHOCTH HaYllalOTCH Bee BbIXO~bI 
KopeHH~X nopon, onHCbIBalOTCH 06Ha.>KeHHH; HaMepHIOTCH yrn~ 
naneaaa H aaHMYT~ npOCTHpaHHH nnaCTOB, CBHT; romn; oT6IIpalOTCH 
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06paa~~ rOpH~X nopo~ ~nH neTpOrpa~Hll~CKOrO H naneOHTpnOrHlle
CKOro aHanH30B; ~HKCHPYIOTCH aedrrerasonpoaaneaas H OHTyMH
HOaHOCTb nopon H OTOHpalOTCH npoou H$H, rasa H oHTyMa ~nH 
naOOpaTOpH~X HCCne~OBaHHH:. nnOTHOCTb HaOnlO~eHHH: aa MeCTHOCTH 
aaBHCHT OT xacurraoa reonorasecxoa C'beMKH. lJ.eM xpynaee MaCllITa6 
CbeMKH, TeM OOnbllie Ha6nlO~eHHii ~On.>KHO 6~Tb aa 1 KM2

• Ecna 
MeCTHOCTb Mano 06Ha.>KeHa, TO KOpeHH~e nopona B OT~enbH~X TOll
KaX BCKp~BaIOTCH C nOM0III.blO nerayooxax rOpH~X B~pa60ToK--':"" 
paCllHCTOK, KaHaB, ~y~OK, WYP~B HnH MenKHX KapTHpOBOqH~X 
CKBa.>KHH. B pesynsrare reonorasecxoa C'beMKH CTpClHTCH reonorase
CKaH xapra. 3Ta xapra npeacraaaser c060A rparpasecxoe orodpasce
HHe ,pacnpocTpaHeHHH aa ~HeBHOH: nosepxaocra paanauaax no B03
pacry OTnO.>KeHHH: (CBHT, ropasoaroa, HpyCOB H T. n). TaKaH xapra 
CTpOHTCH aa ronorparpaxecxof OCHOBe. O~HOBpeMeHHO C reonoraxe
CKOH: KapTOH: COCTaBnHeTCH HopManbH~H paspea OTnO.>KeHHH, 06Ha
.>KalOIII.HXCH aa nnOIII.a~H CbeMKH, CTpOHTCH nporpansnsre reonorase
CKHe paapesu, aaroaorasecxae H ~a~HanbH~e xapru, xaprsr nones
H~X HCKonaeM~X, xersepraxnax OTnO.>KeHHH H~p. no reonoraxecxof 
KapT~ MO.>KHO CY~HTb 0 reoaorasecxox crpoeaaa saxaprapoaaaaoa 
nnOIII.a~H. 

anH 60nee rosaoro onpeneneaaa crpyxrypaoro naaaa saaeraaaa 
ropaux nopon H neransaoro KapTHpOBaHHH aHTHKnHHaneH, xynoaoa 
H ztpyrux nOnO.>KHTenbHbIX ~OPM npHMeHHIOT crpysrypao-reoaorase
CKylO csexay Ilpa crpyxrypao-reonoraxecxoa csexxe C nOMOl,AblO 
reoneaasecxax HHcTpyMeHToB (reononara, MeHayn~, aasenapa H ~p.) 
BO MHorHX nyHKTax KapTHpyeMOH: nnOIII.a~H onpe~enHIOTCH OTMeTKH 
saneraaas HaH60nee xopouronpocnescasaeaux (MapKHpylOIII.HX) nna
CTOB. no MapKHpylOIII.HM nnacraa CTpOHTCH CTPYKTypH~e xaprsr, Ilpa 
CTpyKTypHo-reOnOrHqeCKOH cseaxe ocoooe saaseaae H1>!eeT BbIOOP 
MapKHpylOllI,ero HnH onopuoro ropasoara. OH ~On.>KeH qeTKO B~~e
nHTbcH B paspese H xopouro npOCne.>KHBaTbCH no Bcen nnOIII.a~H 
C'beMKH. Kpoxe CTpyKTypHOH: xapru COCTaBnHIOTCH reonomxecxas 
KapTa H Bce ~pytHe rpa~HllecKHe MaTepHan~, KOTop~e HBnHIOTCH 
06HaaTenbH~MH npa reonornuecxof csesrxe. Crpyxrypao-reoaora
xecxaa C'beMKa 06~llHO npoaaaonarca B MacllITa6ax 1: 50 000, . 
1 : 25 000 HI: 10 000 H HOCHT xapaxrep neransaux C'beMOK. 

B reOCHHKnHHanbHbIX 06nacTHx no ~aHH~M crpyxrypno-reoao
rHqeCKOH C'beMKH npa xopourea 06Ha.>KeHHoCTH MO.>KHO saxnanuaars 
rnyoOKHe nOHCKOBbIe CKBa.>KHHbI. <; 

CmpyKmypHoe 6ypeHtle 

npHMeHeHIIe KapTIIpOBOQHOrO 6ypeHHH nOB~llIaJIO TOqHbCTb crpyx
rypao-reoaonorecxoa C'beMKII, HO He 06ecneQHBano He06xo~H~oH 
Ha~e.>KHOCTII B nOCTaHOBKe nOHCKOBoro rnyooxoro 6ypeHIIH, ocooeaso 
B rrnartpopaeaaax otinacrax C nnOXOH' OOHa.>KeHHOCTblO xopeaasrx. 
nopon II HeoonbllIlIMII yrnaxa naneaaa nopon, a T8K.>Ke B cnO.>KHO 
nocTpoeHH~x, CHJIbHO~HCnOQHpOBaHH~x reocHHKnHHanbH~xoo
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JIaCTHX. B CBH3H C 3THM nepeuran aa 6ypeHHe 60JIee rJIy60KHX CKBa

)l{HH )).JIH KapTHpOBaHHH nJIO~a)).H no O,l(HOMy HJIH )).ByM ropH30HTaM, 

xopouro npOCJIe)l{HBaeMbIM aa BceH nJIO~a)).H HCCJIe)).OBaHHH. CKBa

)l{HHbI, xoropsre CTaJIH oypnn, )).JIH COCTaBJIeHHH CTpyKTypHbIX xapr 

no MapKHpYIO~HM ropH30HTaM, 3aJIeralO~HM aa 3HallHTeJIbHOH rvry
6HHe, nOJIyllHJIH Ha3BaHHe CTpyKTypHbIX. 

B 3aBHCHMOCTH OT reOJIOrHQeCKOrO CTpoeHHH KapTHpyeMoH nJIO

~a)).H H rJIy6HHbI 3aJIeraHHH MapKHpYIO~eroropH30HTa onpe)).eJIHIOTCH 

rJIy6HHa CTpyKTypHbIX CKBa)l{HH, HX IIHCJIO H paaaeutenae aa nJIO

~a)).H. fJIy6HHa CTpyKTypHbIX CKBa)l{HH 06bIlIHO OT 100 )).0 800 M, 

aaorna 60JIbilie. CKBa)l{HHbI, KaK npaBHJIO, pacnonararorcs pH)).aMH 

BKpeCT npocrapaana crpyxrypu, Paccroaaae Me)l{)).y np0<pHJIHMH 

B 1,5-2 paaa 60JIbIIIe, lIeM paccroanae Me)l{)).y CKBa)l{HHaMH aa npo

<pHJIHX. DJIOTHOCTb crpyxrypnoro 6ypeHHH pa3JIHIIHa. B HaCTOH~ee 
BpeMH BO MHOfHX paiionax TaTapHH, BaIIIKHpHH If Ky6bIIIIeBcKoH 

06JIaCTH nJIOTHOCTb CTpyKTypHbIX CKBa)l{HH noseneaa )).0 O)).HOH CKBa
)l{HHbI aa 3-5 KM 2 H 60JIee. ~ 

j{JIH nOCTaHOBKH cTpyKTypHoro 6ypeHHH HCnOJIb3YlOTCH )).aHHNe 

cTpyKTypHo-reOJIOfHlIeCKoH C'beMKH. B nepayio osepens "crpyxryp

HbIM 6ypeHHeM pasoypaaaiorca BbIHBJIeHHbIe crpyxrypao-reoaornve. 
CKOH C'beMKOH nOJIO)l{HTeJIbHbIe crpyxrypaue 3JIeMeHTbI (aHTHKJIH

HaJIH, 6paxHaHTHKJIHHaJIH, KynOJIa H np.). OCHoBHoe IIHCJIO CTpyK

TypHbIX CKBa)l{HH 6ypHTCH B npHnO)).HHTbIX ysacrxax )).JIH YTOIlHeHHH 

MeCTOnOJIO)l{eHHH csona HJIH ocesoa JIHHHH CKJIa)).KH. Me)l{)).y aHTH

KJIHHaJIHMH B CHHKJIHHaJIbHbIX 30Hax crpyxrypaue CKBa)l{HHbI CJIe)).yeT . 
3aKJIa)).bIBaTb 3HallHTeJIbHO peace. 

B CJIO)l{HO nocrpoenuux pafioaax crpyxrypaoe 6ypeHHe KOMnJIeK

capyercs C ceHcMopa3Be)).KoH HJIH C reOXHMHlIeCKHMH MeTo)).aMH. 

DPH KOMnJIeKCHpOBaHHH crpyxrypaoro 6ypeHHH C cencaopasaenxon 

nnoutans, no)).rOTaBJIHBaeMaH K rJIy60KoMy 6ypeHHIO, onaoape

MeHHO H3YllaeTCH ceHcMopa3Be)).KoH no rJIy60K03aJIeralO~HM ropa

30HTaM H CTpyKTypHbIM 6ypeHHeM )).0 nepaoji )l{eCTKOH rpaaanu, 
B 3TOM cnyvae no CKBa)l{HHaM onpe)).eJIHIOTCH crpyxrypnoe nOJIO)l{e

HHe )l{eCTKOH rpanaua H CKopOCTHaH xapaxrepncrnxa, pacnoaoacea

HOH BbIIIIe 3TOH nOBepXHOCTH TOJI~H nopon, 3TO naer B03MO)l{HOCTb 

60JIee TOIlHO aaxaprapoaan, ceHcMopa3Be)).KoH CTpyKTypHbIH nJIaH
 

no OCHOBHbIM ropH30HTaM, aa xoropsre B )).aJIbHeHilieM 6y)).eT BeCTHCb
 
nOHCKOBoe 6ypeHHe.
 

TIPH KOMnJIeKCHpOBaHHH crpyxrypaoro 6ypeHHH C reOXHMHlIe

CKHMH MeTo)).aMH nOHCKOB B CTpyKTypHbIX CKBa)l{HHaX BbInOJIHHIOTCH
 

Cn~UHaJIbHbIe reOXHMHlIeCKHe HCCJIe)).OBaHHH. HaH60JIee 3<p<peKTHBHo
 

KOMnJIeKCHpOBaTb crpyxrypnoe 6ypeHHe C ra30BOH C'beMKoH.
 

j{JIH H3YlleHHH paapesa CTpyKTypHbIX CKBa)l{HH B HHX npOH3BO

,l(HTCH oT60p xepna H IIIJIaMa, npOMbICJIOBO-re0<pH3HlIecKHe HCCJIe)).OBa

HHH H Ha6JIIO)).eHHH sa npOHBJIeHHHMH He<pTH, rasa H BO)).bI. B nepsux 

CKBa)l{HHaX, 6YPHIII.HXCH aa HOBOH nJIO~a)).H B MaJIOH3YlleHHoM paaone, 
xepn peKoMeH)).yeTcH oroapari, no scexy CBO)).y, B nocJIe)).YIO~Hx 
CKBa)l{HHaX - TOJIbKO H3 HHTepBaJIa paapesa, rae BbI)).eJIHIOTCH Map

xapyioutae ropnsoaru. DPOMbICJIOBO-re0<pH3HlIecKHe pa60TbI, KaK 

npaBHJIO, COCTOHT TOJIbKO H3 3JIeKTpHlIeCKoro xaporasca B MacIIITa6e 

1 : 500. DPH 3HallHTeJIbHbIX r JIy6HHax CKBa)l{HH H CJIO)l{HOM reOJIO

rHlIeCKOM paspeae B03MO)l{HO npaxeaeane pa)).HoaKTHBHbIX MeTO)).OB. 

§ 2. MeToJ!.b1 reo!fJH3H'IecKHx HCCJleJ!.ooaHHH 

MeTo)).bI reopnsasecxax HCCJIe)).oBaHHH npa nOHCKax aaneacea 

He<pTH H ra3a H npH H3ylleHHH reOJIOrHlIeCKoro cTpoeHHH He<lJTera30

HOCHbIX 06JIaCTeft: OCHOBaHbI aa H3YlleHHH H aHaJIH3e <pH3HlIecKHx 

nonea, orpaacatoutax pa3JIHlIHbIe oc06eHHocTH crpoeans 3eMHoH 

KOPbI. DPH reodmsnuecxax HCCJIe)).OBaHHHX H3YllalOTcH eCTeCTBeHHbIe 

nOJIH 3eMHoH KOPbI - MarHHTHoe, rpaaaraunoaaoe, TenJIOBOe, pa

)).HoaKTHBHoe, a TaK)I{e 3JIeKTpHlIecKHe H ynpyme CBoHcTBa nopon. 

Ha HCnOJIb30BaHHH eCTeCTBeHHbIX nOJIeH OCHOBaHbI MeTO)).bI rpaaa

pa3Be)).KH, MarHHTopa3Be)).KH H 3JIeKTpOpa3Be)).KH (TeJIJIypHlIecKHx 

TOKOB), a TaK)I{e reorepaas H pa)).HoaKTHBHbIH xaporaxc. 3JIeKTpHlIe

CKHe H ynpyrne CBoHcTBa nopon H3YllalOTcH B HCKyccTBeHHoM nOJIe, 

B036y)l{)).eHHoM CrreUHaJIbHbIMH TeXHHlIeCKHMH cpencrsaaa. Ha H3Y

lIeHHH HCKyccTBeHHoro rrOJIH OCHOBaHbI ceHcMopa3Be)).Ka H 3JIeKTpO

paasenxa. Pa3peIIIalO~aHcnocooaocn, 3THX MeTO)).OB BbIIIIe no cpaane

HHIO C MeTo)).aMH, OCHOBaHHbIMH aa H3YlleHHH eCTeCTBeHHbIX nOJIeH. 

fpaBHMerpHQeCKaR pa3BeAKa 

fpaBHMeTpHlIeCKHH MeTO)). pa3Be)).KH OCHOBaH Ha H3ylleHHH nOJIH 

CHJIbI TH)I{eCTH CneUHaJIhHbIMH npH60paMH - rpaaaxerpaaa. Ha
npH)I{eHHOCTb rpaanrauaouaoro nOJIH 3eMJIH B CI1 H3MepHeTcH B M/C 2• 

Do )).aHHhIM rpaaaaerpasecxoa pa3Be)).KH COCTaBJIHeTCH xapra rpa

BHTaUHOHHoro rrOJIH B H3baHOMaJIax. Ha rpaBHMeTpHlIecKHx KapTax 

(puc. 75) pa3JIHlIalOT MaKCHMaJIhHhIe H MHHHMaJIhHbIe aHOMaJIHH 

CHJIhI TH)I{eCTH H 30HhI nOBhIIIIeHHhIX rpannenroa, cooTBeTcTBYIO~He 

aa xapre crymeunax H30aHOMaJI. 

AHOMaJIHH rpaaaraunoaaoro nOJIH CBH3aHhI C pacnpeneaenaea 

MaCChI OTHOCHTeJIhHO JIerKHX H TH)I{eJIhIX nopon. DO)).'beM rpaannu 

MeHee nJIOTHhIX nopon B cpene 60JIee nJIOTHbIX onpenenaer MHHHMyM 

CHJIhI TH)I{eCTH; norpyzceune 3TOH rpanausr - MaKcHMyM. TaK, BHe.u.

penae IIITOKa COJIH B reppareuaue noponu 06yCJIOBJIHBaeT MHHHMyM 

CHJIbI TH)I{eCTH. 30HhI nOBbIIIIeHHhIX rpa)).HeHTOB COOTBeTcTBylOT TeK

TOHHlIeCKHM HJIH ce)).HMeHTau.HOHHhIM KOHTaKTaM nopon pa3JIHlIHOH 

rrJIOTHOCTH. • 

Ha rpaanrauaonaoe nOJIe BJIHHIOT He TOJIhKO oca)).OQHbIH lIeXOJI H 

oc06eHHOCTH ero CTpoeHHH, HO H rJIy6HHa 3aJIeraHHH H BHyTpeHHHH 

. HeO)).Hopo)).HOCTb <pyH)).aMeHTa. B CBH3H C 3'FHM rpasarauaoaaoe nOJIe 

CJIe)).yeT paCCMaTpHBaTh KaK CyMMy aliOMaJIhHhIX nOJIeH, BbI3BaHHbIX 

pa3JIHlIHbIMH <paKTopaMH. 3TO 06yCJIOBJIHBaeT CJIO)l{HOCTb reoaorase

cxoro qTeHHH rpaBHTau.HOHHhIX xapr. j{JIH npaBHJIbHOH HX HHTep

nperauna He06xo)).HMO npHBJIeKaTb npyrae BH)).bI HCCJIe)).OBaHHll: 

MarHHTOpa3Be)).Ky, ceHCMopa3Be)).Ky, r JIy60Koe 6ypeHHe H )).p. 
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PHC. 75. Fpaaaaerpaxecxaa xapra 
repparopaa C COJIlIHblMH KynOJIaMH 

(no A. K. MaJIOBH'IKO) 
Cesenue HSOaHOMaJl '1epes 0.004 cM/c·. 

3aUITpHXOBaHbI 06J1BCTH MHlIlIMyMOB 

UpH perHOHaJIbHbIX pa60TaX rpa

BHMeTpHIJeCKaSl cseuxa npOH3BO,n:HT

CSI B MaCliITaOaX 1: 1 000 000
1 : 200 000. ,llJISI COCTaBJIeHHSI xapr 

B 3THX MaCliITaOaX paccroaaas 

Me)l{,n:y nyHKTaMH HaOJlIo,n:eHHSI 

,n:OJI)I{Hbi OblTb OT 2 ,n:o 4 KM. ,lle

TaJIbHaSl rpaBHMeTpHIJeCKaSl C'beMKa 

npoH3Bo,n:HTCSI B MaCliITaOaX 

1 : 100000-1 : 25000 C oOJIee BbI

COKOH nJIOTHOCTblO nyHKToB HaOJIIO

,n:eHHSI. 

,llJISI BblSlBJIeHHSI H ,n:eTaJIH3aU:HH 

COJISlHblX KynOJIOB, pmporeausrx co

opy)l{eHHH HJIH ztpyrtrx pesxax 

CTpyKTypHbIX epOPM peKoMeH,n:yeTcSI, 

nposeneaae BbICOKOTqIJHbIX rpasa

MeTpHIJeCKHX C'beMOK. 

Maenumnas paseeoxa, 

~arHHTOMeTpHIJeCKHH MeTO,n: 

OCHOBaH - aa H3YIJeHHH aHOMaJIHH 

reOMarHHTHOrO nOJISI. 3TH aHOMaJIHH 

OOyCJIOBJIeHbI pa3JIHIJHbIMH MarHHT

HbIMH CBOHCTBaMH rOpHbIX nopon B 

3eMHOH xope. <l>OpMHpoBaHHe aHO-

MaJIbHOrO nOJISI CBSl3aHO C MarHHT

HOH HeO,n:HOpO,n:HOCTblO nopon KpHCTaJIJIHIJeCKOrO epyH,n:aMeHTa, TaK 

KaK OCa,n:O'IHaSl TOJIIlI,a,' KaK npaBHJIO, He conepxorr B CBoeM COCTaBe 

MarHHTOB03MYIlI,alOIlI,HX nopon, Ha reoaaraaraoe nOJIe BJIHSlIOT TaK

)l{e npOHHKalOIlI,He B ocanouayio TOJIIlI,y HHTPY3HBHble H 3epepY3HBHble 

TeJIa, npeHMyIlI,eCTBeHHO OCHOBHoro COCTaBa. B HaCTOSlIlI,ee BpeMSI 

OObl'IHO npOH3Bo,n:SlT a3pOMarHHTHylO C'beMKy. 

UpHOOpbI ,n:JISI saxepa MantHTHoro nOJISI Ha3bIBalOTCSI MarHHTO

MeTpaMH. 3aMepbI npOH3Bo,n:SlT nenpepusno no crporo opHeHTHpOBaH

HbIM MaplllpyTaM nOJIeTa CaMOJIeTOB. OObIIJHO csexxa BbInOJIHSleTCSI 

B MaclllTaoe 1 : 200 000, npa 3TOM paccroanae Me)l{,n:y MaplllpyTaMH 

2-4 KM, a BblCOTa 3aJIeTOB 0,5-1,0 KM. Hanpaaceaaocrt, MarHHTHOrO 

nOJiSI H3MepSleTcSI B eH BAlM. Ha xaprax a3pOMarHHTHOH C'beMKH 

aHOMaJIbHOe reoaaraaraoe nOJIe OTOOpa)l{aeTCSI H30JIHHHSlMH pas

HbiX 3Ha'IeHHH sexropa HanpSl)l{eHHOCTH 11 T (pHC. 76). 
~arHHTHble CBOHCTBa nopon epyH,n:aMeHTa nnartpopx HMelOT OOJIb

myio ,n:HepepepeHU:HaU:HIO, IJeM HX nJIOTHOCTHaSl xapaxrepacrnxa, 

B CBSl3H C 'IeM MarHHTOMeTpHIJeCKHe KapTbi OTJIHIJalOTCSI OT rpaBH

MeTpHtIeCKHX xapr OOJIbllleH paCIJJIeHeHHocTblO. 

UpH OOJIblllOfI MOIlI,HOCTH oca,n:OIJHOH TOJIIlI,H B reOCHHKJIHHaJIbHbIX 

H xpaesux nporaoax reoxaraaraoe nOJIe CTaHOBHTCSI 0,n:Ho06pa3HblM. 

01 l,.kOO;]2 I-c:>13 1~ I~' 
PHC. 76. Kapra !J. T, nocrpoeaa ua OCHOBaHHH Jl.aHHbIX aspo

MarHHTHoA CDeMKH 
HSOJlHHHH: / - nOJlOlKHTeJJbHble; 2 - OTpHlI,aTeJlbHble; 3 - MarHH'!'
 

Hble M8KCHMYMbI; 4 - MBrHHTHbie MHHHMyMbi
 

reOMarHHTHbie aHOMaJIHH B nporHoax OOblIJHO OTpa)l{alOT OCHOBHble 

HHTPY3HH, HHTeHCHBHO np6HHKalOIlI,He B oca,n:OIJHblH IJeXOJI. B OOJIb

IllHHCTBe CJIyIJaeB OHH pacnonaraiorca B aazte u:enOIJKH. Ha nnartpopxe 

MarHHTHbIe aHOMaJIHH, KaK npaBHJIO, rpyrmapyiorcs B CJIO)l{Hble 

CHCTeMhI, no KOTOpbIM MO)l{HO paCIJJIeHHTb epyH,n:aMeHT na OJIOKH. 

3TH OJIOKH pa3JIH'IaIOTCSI BHyTpeHHeH CTpyKTYPOH, B03.paCTOM KOH

COJIHAaU:HH, rJIyoHHoH cpesa H T. n. 
Ilo MaTepHaJiaM MarHHTHOH C'beMKH MO)l{HO ,n:OCTaTOIJHO Ha,n:e)l{HO 

paCCIJHTbIBaTb rJIyoHHbI 3aJIeraHHSI MarHHTOB03MYIlI,alOIlI,HX TeJI. 3T0 
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JJ.aeT npencrasneane 0 MOIIJ,HOCTH OC3,lJ.OqHOrO xexaa. MarHHToMeTpH

xecxae xapru MoryT TaK)Ke ,lJ.aTb UeHHbIH MaTepHaJI ,lJ.JISI H3yqeHHSI 

CTpyKTypHbIX <pOPM OCa,lJ.OqHOrO xexna. Do 3JIeMeHTaM BHyTpeHHeH 

crpyxryputpynnaaeura H rJIy6HHe ero 3aJIeraHHSI MO)KHO BbI,lJ.eJIHTb 

aHTeKJIH3bI, CHHeKJIH3bI, CBO,lJ.bI, BaJIbI H pernoaansnsre <pJIeKcypbI. 

fpaBHMeTpHqeCKHe H MarHHTOMeTpHqeCKHe Ha6JIID,lJ.eHHSI HCnOJIb

3yIDTCSI npn COCTaBJIeHHH TeKTOHHqeCKHX cxex xpynnsrx pernonoa. 

3.1leKmpopa38eaKq 

DpH 3J1eKTpOpa3Be,lJ.Ke 06beKTaMH HCCJle,lJ.OBaHHSI SlBJlSlIDTCSI ro

PH30HTbI, CJlO)KeHHble COJleHOCHbIMH CYJlb<paTHbIMH H Kap60HaTHbIMH 

nOpO,lJ.aMH. 3TH noponu OTJlHqaIDTCSI BbICOKHM (6eCKOHeqHO BbICOKHM) 

conpOTHBJleHHeM. 06beKToM HCCJle,lJ.OBaflHSI TaK)Ke MO)KeT 6bITb no

sepxnocrs KpHCTaJlJlHqeCKOrO <pYH,lJ.aMeHTa. 

DpH 3J1eKTpOpa3Be,lJ.Ke H3yqaIDTCSI KaK ecrecrneaaoe, TaK H HCKyC

CTBeHHoe 3J1eKTpOMarHHTHble nona. 

ECTeCTBeHHoe 3J1eKTpOMarHHTHoe none ncnonsayerca npa MarHHTO

TeJlJlypHqeCKOM MeTO,lJ.e HJlH MeTO,lJ.e TeJlJlypHqeCKHX TOKOB (TT) II 

npa MarHHTo-TeJlJlypHqeCKOM npO<pHJlHpOBaHHH (MTD) H 30H,lJ.HpO

BaHHH (MT3). DpH 3THX MeTO,lJ.aX H3yqaeTCSI nepeaenaoe none aa

npSl)KeHHOCTH TaK Ha3bIBaeMbIX TeJWIypHqeCKHX TOKOB, npapona 

KOTOpbIX CBSl3aHa C aKTHBHOCTbID COJlHeqHOrO H3J1yqeHHSI. 

MeTo,lJ. TeJlJlypHqeCKHX TOKOB n03BOJlSleT oueuars rJly6HHy aane

raHHSI <pYH,lJ.aMeHTa H MOIIJ,HOCTb OCa,lJ.OqHOrO xexna. Ha6J1ID,lJ.eHHSI no 

3TOMy MeTO,lJ.y oT06pa)KaIDTCSI aa xaprax H nporpanax cpennea aa

npSl)KeHHOCTH TOKa. Ilpanoaaaroe nOJlOJKeHHe BbICOKOOMHbIX ropa

30HTOB xapaxrepnsyerca MaKcHMyMoM HanpSl)KeHHOCTH TOKOB, norpy

)KeHHe HX cooTBeTCTByeT MHHHMyMy. 3TOT MeTO,lJ. MO)KHO HCnOJlb30

aari, ;1..'IH BbIHBJleHHSI' H KapTHpoBaHHSI JlOKaJlbHbIX nO,lJ.HSlTHH HH3KO

npOBO,lJ.SlIIJ,HX ropH30HTOB. 3<P<PeKTHBHoCTb MeTO,lJ.OB TeJlJlypHqeCKHX 

TOKOB H MarHHToTeJlJlypHqeCKOrO 30H,lJ.HpOBaHHSI nonsnuaerca, eCJlH 

ocanosnue noponsr, 3aJleraIDIIJ,He san COJlbID HJlH epyH,lJ.aMeHTOM, 

xapaKTepH3yIDTcSI BbiCOKOH 3J1eKTpOnpOBO,lJ.HOCTbID H cpaBHHTeJlbHOH 

O,lJ.HOP°,lJ.HOCTbID. 

MeTO,lJ.bI BepTHKaJlbHOrO H ,lJ.HnOJlbHOrO 30H,lJ.HpOBaHHSI (B33 H ,U33) 

H 3J1eKTponpo<pHJlHpoBaHHSI OCHOBaHbI na H3yqeHHH HCKyccTBeHHo 

C03,lJ.aBaeMbIX C nOMOIIJ,bID nOCTOSlHHoro TOKa nones. 3TH xeronunpa

MeHSlIDTCSI KaK npn peraonansnux HCCJle,lJ.OBaHHSlx, TaK H npa BbISlB

JleHHH H KapTHpoBaHHH JlOKaJlbHblX CTPYKTYp. OHH ,lJ.aIDT xopowHe 

peaynsrarsr, xorna onopnue 3J1eKTpHqeCKHe ropH30HTbI BbICOKoro CO

npOTHBJleHHSI aaneraror aa OTHOCHTeJlbHO He60JlbWHX r Jly6HHax 
,lJ.0 1 KM. . 

Cel1cMUtIBCKue nemoa« paseeosu 

CeHCMHqeCKHe MeTO,lJ.bI pa3Be,lJ.KH OCHOBaHbI Ha H3yqeHHH xapaK

Tepa pacnpocrpanennn ynpyrnx BOJIH B TOJlIUe nopon. OHH B036Y)K

,lJ.aIDTCSI C nOMOIIJ,bID B3PbIBOB, a TaK)Ke C nOMOIUbID HeB3pblBHbIX HCTOq-

HHKOB (,lJ.HHOCeHcaMH H snopocencaaa) H pemcTpHpyIDTcSI cneuaans

HbIMH npH60paMH ---:. ceHcMorpa<paMH• 

MeTO,lJ.bI ceHcMopa3Be,lJ.KH pa3J1HqaIDTCSI no BH,lJ.aM acnonssyeaax 
BOJIH. DpH O,lJ.HOM H3 HHX peracrpnpyiorcs BOJlHbI, orpaacennue OT 

pasneaa (rpannu) nopon C pa3J1HqHOH aKycTHqeCKOH )KeCTKOCTbID, 

npn BTOpOM - npeJlOMJleHHble BOJlHbI. Ilepsua Ha3b1BaeTCSI MeTO,lJ.OM 

OTpa)KeHHbIX BOJIH (MOB), BTOPOH - KOppeJlSlUHOHHbIM MeTO,lJ.OM 

npeJlOMJleHHbIX BOJIH (KMDB). Ka)K,lJ.bIH H3 3THX MeTO,lJ.OB HMeeT 

MO,lJ.H<pHKaUHH, pa3J1HqaIDI.II.HeCSI no YCJlOBHSlM B036Y)K,lJ.eHHSI H perucr

paUHH BOJlH, a TaK)Ke no 06pa60TKe nonyaeaaux MaTepHaJlOB. 

MeTo,lJ. OTpa)KeHHblX BOJIH acnonssyercs ,lJ.JlSI H3yqeHHSI nosepx

HOCTH OTpa)KaIDIIJ,HX rpaaau B OCa,lJ.OqHOM sexne H naer B03MO)KHOCTb 

BbISlBJlSlTb H KapTHpOBaTb pasnanasre crpyxrypnue <pOPMbI B ocanox

HOH TOJlIIJ,e. KOppeJlSlUHOHHbIM MeTO,lJ.OM npeJlOMJleHHbIX BOJIH H3Y

qaeTCSI nOBepxHocTb <pYH,lJ.aMeHTa H 60Jlee rJly60KHx pa3,lJ.eJlOB 3eM

HOH KOPbI. OH ncnoasayerca rJlaBHbIM 06pa30M ,lJ.JlSI pernoaansnsrx 
HCCJle,lJ.OBaHHH. 

CeHCMHqeCKHe Ha6J1ID,lJ.eHHSI npOBO,lJ.SlTCSI no cerxe npo<pHJleH. 

B Tex cJlyqaSlx, KOr,lJ.a Ha H3yqaeMOH TeppHTopHH HeT BblSlBJleHHblX 

,lJ.pyrHMH BH,lJ.aMH HCCJle,lJ.OBaHHH (reoaorasecxoa cbeMKoH, 3J1eKTpO

pa3Be,lJ.KOH H np.) nO,lJ.HSlTHH, ceHCMHqeCKHe rtporpann pacnonararorca 

no pe,lJ.KOH cerxe (,lJ.0 10 KM) H 3aTeM crYI.II.aIDTCSI B 30Hax aaxeua

IDIIJ,HXCSI nOJlO)KHTeJlbHbIX crpyx'rypaux <pOpM. ,UJlSI ,lJ.eTaJlbHbIX HC

CJle,lJ.OBaHHH npHMeHSleTcSI cerxa C paccroanaex Me)K,lJ.y npo<pHJlSlMH 

2-3 KM. OCHoBHaSl qaCTb npo<pHJleH opnenrapyercs sxpecr npocrn

paHHSI npe,lJ.nOJlaraeMblx HJlH BbISlBJleHHbIX crpyxryp. 4aCTb nporpa

JleH SlBJlSleTCSI np0,lJ.OJlbHbIMH, HJlH CBSl3yIDI.II.H.MH. Do HHM npoasso

,lJ.HTCSI YBSl3Ka MaTepHaJlOB, nonyxeaasrx no scex CeHCMHqeCKHM npo

Do pe3YJlbTaTaM pa60T COCTaBJlSlIDTCSI speaeuaue H CTpyK<pHJlSlM• 
rypaue xapru no onopnsrx ropH30HTaM. BpeMSI npOXO)K,lJ.eHHSI BOJlHbI 

OT onopHoro ropH30HTa ,lJ.0 nOBepxHocTH 3eMJlH nepeCqHTblBaeTcSI no 

CKOpOCTSlM pacnpocrpaaeaas ynpyrax BOJIH. 3TO naer B03MO)KHOCTb 

CTpOHTb cTpyKTypHble xaprsr no onopnsnr CeHCMHqeCKHM ropH30H

TaM. Bpeaenaue xapru CTPOSlTCSI B H30xpOHax, crpyxrypnue xapru-> 

B H30JlHHHSlX. B 3aBHCHMOCTH OT ,lJ.eTaJlbHOCTH HCCJle,lJ.OBaHHH KapTbi 

COCTaBJlSlIDTCSI B MaCIIITa6e 1 : 25 000 HJlH 1 : 50 000. 
B HaCTOSlIIJ,ee BpeMSI B He<pTera30,lJ.06b1BaIDIIJ,HX pajionax npacry

nHJlH K H3yqeHHID HH)KHHX CTpyKTypHbIX 3Ta)KeH, 3aJleraIDIIJ,HX non 

pemOHaJlbHbIMH HeCOrJlaCHSlMH, MOI.II.HbIMH COJleHOCHbIMH TOJlI.II.aMH, 

a TaK)Ke 30H BbIKJlHHHBaJIHSI C UeJlbID nOHCKOB noayurex necrpyxryp

noro rana. ,UJlSI peureaas 3THX CJlO)KHblX aanas He06xo,lJ.HMO nosu

iueune TOqHOCTH H rJly6HHHocTH npoBOJI.HMblX CeHCMHqeCKHX HCCJle,lJ.O

BaHHH. OCHOBHbIM HanpaBJleHHeM B nossnnenaa reonornsecxoa 

3<p<peKTHBHoCTH ceHcMopa3Be,lJ.OqHbIX pa60T npn penrenaa CJlO)KHbIX 

aanax SlBJlSleTCSI cOBepweHcTBoBaHHe MeTO,lJ.HKH H TeXHHKH ceHCMO

pa3Be,lJ.KH. 
B HaCTOSlIIJ,ee BpeMSI 60JlbWHHCTBO nOJleBbIX HCCJle,lJ.OBaHHH npo-

BO,lJ.HTCSI C rpynnHpoBaHHeM ceHcMonpHeMHHKoB HJlH B3pbIBHbIX 
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CKBa>KHH. llIHpOKO npHMeHHIOTCH MHoroKpaTlu,re HaOJIIO,lJ.eHHH no npo

epHJIHM (MeTO,lJ. OOIIJ,eH rJIyoHHHOH TOliKH - MOrT). .lJ.JIH CJIO>KHO 
nocrpoeaaux paHOHOI3 co 3HallHTeJIbHbIMH yrJIaMH nanenas nopon 

npHMeHHIOTCH MeTO,lJ. perynapyeaoro HanpaBJIeHHOrO npaexa (MPHn) 
H ronorparpas (H3YlleHHe npocrpaacraenaoro pacnpocrpaaeaas BOJIH). 

DpH CJIO>KHbIX opornaporparpasecxax yCJIOBHHX HCnOJIb3YIOT cnocoo 
«JIOMaHhlX» npoepHJIeH • 

.lJ.JIH nOBblIIIeHHH :TOliHOCTH ceHcMOpa3Be,lJ.KH y Hac B- crpaae BHe

,lJ.peHhI ceHCMHlIeCKHe CTaH~HH C MarHHTHOH 3anHCbIO, C03,lJ.-aHbI ~Hep

posue ceHCMHlIeCKHe CTaH~HH H npa oopatiorxe ceHCMHlIeCKoro Ma

repaana HCnOJIb3YIOTCH 3JIeKTpOHHO-BbllIHCJIHTeJIbHble MaIIIHHhI. 

CJIe,lJ.yeT yxaaars, liTO ceHCMOpa3Be,lJ.Ka no pa3peIlIaIOIIJ,eH cnocoo

HOCTH, rJIyoHHHOCTH HCCJIe,lJ.OBaHHH H xaorooepasmo peuraexux reOJIO

rHlIeCKHX 3a,lJ.all 3aHHMaeT nepBoe MeCTO Cpe,lJ.H reoepH3HlIeCKHX Me-
TO,lJ.OB. ' 

§ 3. PaAHOMeTpHqecKHe HccneAOBaHHR 

Pa,lJ.HOMeTpHH xax nOHCKOBblH MeTO,lJ. OCHOBaHa aa H3YlleHHH H3JIY· 

lIeHHH ropaux nopon H noxa, xoropue oOyCJIOBJIeHbI pacnanoa B OCHOB

HOM eCTeCTBeHHbIX pa,lJ.HOaKTHBHhlX 3JIeMeHTOB ceMeHCTB ypana H 

TOpHH, a TaK>Ke pa,lJ.HOaKTHBHoro H30Tona KaJIHH. 
KaK npaBHJIO, 3aJIe>KH HeepTH H raaa OTpa>KaIOTCH B 3aKOHOMep

HOM CHji>KeHHH ,\,-aKTHBHOCTH nOBepXHOCTHhiX OTJIO>KeHHH. Ilpapona 
pa,lJ.HOMeTpHlieCKHX aHOMaJIHH Ha,lJ. MeCTOpO>K,lJ.eHHHMH HeepTH H ra3a 

,lJ.0 CHX nop He BhlHCHeHa. 

ECTeCTBeHHble pa,lJ.HOaKTHBHble SJIeMeHThi CO,lJ.ep>KaTCH B nOllBOOO

pa3yIOIIJ,HX noponax H nossax B OlfeHb HeOOJIbIlIHX (KJIapKOBblX) 

KOJIHlIeCTBax, peracrpanas HX H3JIYlleHHH rpeoyer C03,lJ.aHHH BblCOKO
lIYBCTBHTeJIbHOH H TOliHOH armaparypsr. CJIe,lJ.yeT nonsepxnyrs, 'lTO 

npOBO,lJ.HTb H3MepeHHH B eCTeCTBeHHOM 3aJIeraHHH 3JIeMeHTOB rpynnsr 
ypaaa npaxrasecxa HeB03MO>KHO. D03TOMY C nOMOIIJ,bIO raxxa

cneKTpOMeTpHlieCKOH armaparypu onpe,lJ.eJIHIOT TOpHH, KaJIHH H 

pa,lJ.HH, a CO,lJ.ep)KaHHe ypaaa paCClIHTbIBaIOT no pa,lJ.HIO, ClIHTaH, sro 
3TH 3JIeMeHTbI HaXO,lJ.HTCH B nOliBax B pa,lJ.HOaKTHBHOM paBHOBeCHH. 

HallaJIbHbIM STanOM pa,lJ.HOMeTpHlieCKHX HCCJIe,lJ.OBaHHH HBJIHeTCH 

nJIOIIJ,a,lJ.HaH aaporaaaa-cnexrpoaerpasecxas csexxa. .lJ.JIH npose
,lJ.eHHH C'beMKH HCnOJIb3YIOTCH CTaH~HH rana Acr-48, xoropue MOH

THpyIOTCH aa caxonerax, a TaK>Ke PH,lJ. ,lJ.OnOJIHHTeJIbHblX npaeopos 

pa,lJ.HOaJIbTHMeTp, xypcorparp H np. BbIOOP MapIlIpyToB npa csexxe 
onpenensercs HanpaBJIeHHeM npennonaraexux reonorocrpyxrypnsrx 

:imeMeHTOB. HaHOOJIee pa~HOHaJIbHblH MaCIIITao C'beMKH 1 : 100000 
HJIH 1 : 50000; OllTHMaJIbHaH BblCOTa nOJIeTa 40±5 M; CKOpOCTb 

nOJIeTa B cpennex 160 KM/li. 
CJIe,lJ.YIOIIJ,HM 3TanOM HCCJIe,lJ.OBaHHli HBJIHIOTCH Ha3eMHbIe aBTO

raMMa-cneKTpoMeTpHliecKHe paeoru C nOMOIIJ,bIO CTaH~Hii ArC-3M, 
YCTaHaBJIHBaeMhlx aa aBTOMaIlIHHax. Hasexasre paooru CanpOBO>K

,lJ.aIOTCH OT60pOM 00pa3~OB aa roxxax HaOJIIO,lJ.eHHH ,lJ.JIH nOCJIe,lJ.yIOIIJ,HX 
KOHTPOJIbHhlX XHMHlIeCKHX onpenenenaa pa,lJ.HOaKTHBHbIX 3JIeMeHTOB. 

C'beMKa npOBO~HTCH B OCHOBHOM cersto napaJIJIeJIbHblX MapIlIpyTOB 

lJepe3 0,5-1,0 KM C TOliKaMH Ua6JIIO,lJ.eHHH lIepe3 250-500 M. 
,lJ.JIH 00pa60TKH pe3YJIbTaTOB raMMa-cneKTpoMeTpHliecKHx HCCJle

,lJ.OBaHHH I1IHpOKO HCnOJIb3YIOTCH MaTeMaTHliecKHH annapar H coape

MeHHaH BbIlIHCJIHTeJIbHaH TeXHHK1L Pe3YJIbTaTbi C'beMOK H300pa>KaIOTCH 

B BH,lJ.e xapr H30CO,lJ.ep>KaHHH ypana (pa,lJ.HH) , TOpHH, KaJIHH H TOpHH

ypaHoBOro (pa,lJ.HeBoro) OTHOIlIeHHH. 

§ 4. feOXHMHqecKHe MeTOAbI 

3a,lJ.alleH reOXHMHlIeCKHX MeTO,lJ.OB nOHCKOB HeepTHHbIx H ra30BbIX
 

MeCTOp0>K,lJ.eHHH KaK npsxsrx MeTO,lJ.OB HBJIHeTCH yCTaHOBJIeHHe HaJIH


lIHH HJIH OTCyTCTBHH 3aJIe>KeH HeqnH H rasa _na OCHOBe reOXHMHlIeCKHX
 

HCCJIe,lJ.OBaHHH CJIOeB, 3aJIeraIOIIJ,HX OTHOCHTeJIbHO 6JIH3KO OT ,lJ.HeBHOH
 

nOBepXHOCTIL 3TH HCCJIe,lJ.OBaHHH MO)KHO npOH3BeCTH npH ra30DOH
 

H MHKpOOHOJIOrHlIeCKOH csexxax. 3HallHTeJIbHOe MeCTO B KOMnJIeKce
 

reOJIOronOHCKOBbIX paOOT reOXHMHlIeCKHe MeTO,lJ.bI ,lJ.OJI>KHbI 3aHHMa~l>
 
npa nOHCKax JlHTOJIOrHlIeCKHX H CTpaTHrpaepHlieCKHX 3aJIe>KeH,
 

oc06eHHO B yCJIOBHHX MOHOKJIHHaJlbHOrO 3aJIeraHHH nopoa. 

[a308bl1'J, Memoi) 

B OCHOBy ra30BOH C'beMKH nOJIO>KeHa B03MO)KHOCTb BepTHKaJIbHOH 

MHrpa~HH ra30B H napOB )KH,lJ.KHX yrJIeBO,lJ.0p0,lJ.OB H3 HeepTHHbIX H 

ra30BbIX 3aJIe>KeH lIepe3 TOJIIIJ,y nopon ,lJ.0 3eMHOH nOBepXHOCTH nyrex 

epHJIbTpa~HH H ,lJ.H<p<pY3HH.
Ha nepsox arane BHe,lJ.peHHH ra30BOH C'beMKH ee MeTO,lJ.HKa 3aKJIIO

lIaJIaCb B OToope npoo nO,lJ.nOllBeHHoro B03,lJ.yxa C rJIyOHHbI 2--3 M. 

B ,lJ.aJIbHeHIIIeM CTaJi npoBO,lJ.HTbCH OTOOp 06pa3~oB nopo,lJ. C TOH )Ke 

rJIyoHHbI C nOCJIe,lJ.YIOIIJ,eH HX nerasanaes. Ha OCHOBe riOJIYlleHHbIX 
aHaJIHTHlJeCKHX ,lJ.aHHhlX CTpOHTCH xapru ra30HaCbIIIJ,eHHOCTH nopon 

,lJ.JIH BbIHBJIeHHH ra30BbIX aHOMaJIHH. 
Do Mepe HaKOnJIeHHH MaTepHaJIOB ra30BoH C'beMKH ObIJIO ycra-

HOBJIeHO, liTO B pa3JIHlJHbIX reOJIOrHlJeCKHX yCJIOBHHX HHTeHCHBHOCTb 

MHrpa~HH yrJIeBO,lJ.OpO,lJ.OB HeO,lJ.HHaKOBa. B ceHCMoaKTHBHbIX paaoaax 
raaoaue aHOMaJIHH BbIpa)KeHbI OOJIee lIeTKO. TaM, rne npOHHKHOBeHHe 
ra30B B sepxaae CJIOH 3aTpy,lJ.HeHO, raaoaue aHOMaJIijH cTaHoBHTcH 

He.'leTKHMH HJIH MaJIO OTJIHlIHblMH OT epOHa, H 06Hapy>KHTb HX M°>KHO 

JIHillb na oOJIee rJIy60KHX ypOBHHX paapesa. 3T0 npHBeJIO K ueooxo
,lJ.HMOCTH pa3pa6oTKH rJIyoHHHOH ra30BoH C'beMKH, Ha3BaHHoH CKDa

>KHHHOH ra30MeTpHeH. DpH CKBa)KHHHOH ra30MeTpHH npoH3BO,lJ.HT 

CHCTeMaTHlieCKHH OTOOp npof npOMbiBOliHOH >KH,lJ.KOCTH. Hapany 
C HCCJIe,lJ.OBaHHeM npOMbiBOliHOH >KH,lJ.KOCTH B 3THX »ce CKBa>KHHaX 

BbIOOPOliHO onpenenaercs ra30HaCbIIIJ,eHHOcTb nopon. fJIyoHHa HCCJIe
,lJ.OBaHHH ra30HaCbIIIJ,eHHocTH paapesa onpenenserca ,lJ.JIH Ka)K,lJ.OrO 
paHoHa C YlieToM ocooeHHocTeH ero cTpoeHHH H COCTaBJIHeT 150

600 M. 
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M uKpo6uOAOeU"leCKUTl MemOa § 5. fny6oKoe 6ypeHHe 

MHKPOOHOJIOrHlIecKHI'i: MeTO.n. OCHOBaH na cnocooaocra onpeneaen
HMX rpyrrrr MHKpoopraHH3MoB rrOTpeOJIHTb yrJIeBo.n.opo.n.M, OKHCJIHH 

HX H HCrrOJIb3yH sneprmo OKHCJIeHHH .n.JIH csoeii )/{H3He.n.eHTeJIbHOCTH. 

BaKTepHH, norpeonaromne yraesonoponsr, paCCeJIHlOTCH aciony, rne 
HMelOTCH yraesonopoansre rassr, T. e. B noxaax, xopennsrx noponax, 
B sonax BO.n.OHOCHMX ropH30HTOB, pacnoaar-aromnxca ssnue He¢TH

HbIX HJIH ra30BMX 3aJIe)/{eH. I1ccJIe.n.oBaHHH nonaevasrx liO.n. H oopas
UOB nopon, B3HTbIX H3 CKBa)/{HH, rrOKa3aJIH, xro npoueccsr MHKpO

OHOJIOrHlIeCKOrO OKHCJIeHHH yrJIeBO.n.0pO.n.HbIX ra30B HaHOOJIee 

aKTHBHO nporexaror BOJIH3H 3eMHOH rrOBepXHOCTH, B 30He BMBeT

pHBaHHH, XOTH anorna rrpOCJIe)/{HBalOTCH aa 3HallHTeJIbHYlO rory
OHHY· 

OCHOBHbIM BH.n.OM paOOT peKOrHOCUHpOBOIlHOrO xapaxrepa HB

JIHeTCH BO.n.HaH cseaxa, npn KOTOpOH OO'beKTOM H3YlleHHH CJIy)/{aT 

rpynrosue H naacrossre BO.n.bI. CYW.HOCTb MeTO.n.a 3aKJIlOlIaeTCH B CTe

PHJIbHOM OTOOpe H nocnenyroutea aHaJIH3e npoo BO.n.bI H3 pO.n.HHKOB, 

HCTOIlHHKOB, KOJIO.n.ueB, apTe3HaHCKHX H .n.pyrHX, sxcnnyarnpyesnrx 
aa sony CKBa)/{HH. Ilpn HeOOXO.n.HMOCTH B MeCTaX OTCyTCTBHH BO.n.O

nynxros MO)/{eT OMTb OrrpOOOBaHO HeCKOJIbKO CrreUHaJIbHO npooypea
HbIX CKBa)/{HH. 3Ta cseaxa rrpOBO.n.HTCH OObIIIHO O.n.HOBpeMeHHO 

C ra30BbIMH H rH.n.POXHMHlIeCKHMfI HCCJIe.n.OBaHHHMH BO.n.. 

Ilpn OOJIee .n.eTaJIbHMX HCCJIe.n.OBaHHHX rrpHMeHHeTCH rpynrosaa 
csexxa, OCHOBaHHaH aa OTOOpe H rtocnenyromea aHaJIH3e OOpa3UOB 

rrO.n.rrOIlBeHHbIX OTJIO)/{eHHH na npncyrcrsae OaKTepHH, OKHCJIHlOW.IfX 

MeTaH, nponan H oyTaH. Ilporisr OTOHpalOTCH H3 CrreUHaJIbHO npooy
peHHbIX CKBa)/{HH rJIyoHHoH 2-3 M H oOJIee, a raiose H3 KaHaB H 

IIIYP¢OB. CKBa)/{HHbI pasaeutaiorcn rro rrpO¢HJIHM, opHeHTHpoBaHHbIM 

sxpecr npennoaaraeaoro npocrnpaana crpyxryp. OObIIIHO paccros

HHe Me)/{.n.y rrpO¢HJIHMH yCTaHaBJIHBaeTCH OT 500 M .n.o 2 KM, a Me)/{.n.y 

CKBa)/{HHaMIf rro rrpO¢HJIlO - 100-500 M H oOJIee. I'nyriaaa CKBa

)/{HH raioxe BbloHpaeTcH KOHKpeTHO .n.JIH xascnoro paiioaa B 3aBIfCIf

MOCTH OT HHTeHCHBHOCTH OHoxHMHlIecKHx If .n.pyrHX npoueccos, npo
rexaroumx B BepXHHX ropnsoarax. OTOOp nopon H3 CKBa)/{IfH npona
BO.n.HTCH HJIH nenocpencraenao C oypa, HJIH npn noxoum CrreUIfaJIbHbIX 

KepHooToOpHHKOB rrpH COOJIlO.n.eHIfH rrpaBHJI CTepHJIH3aUHIf. OOMIIHO 

C pa3HbIX rJIyoHH ortinpaerca rro HeCKOJIbKY oopaanos .n.JIH raaoaoro 
H MHKpOOHOJIOrHlIeCKOro aHaJIH30B. 

KOHellHaH 3a.n.all a MHKpOOHOJIOrHlIeCKHX HCCJIe.n.OBaHIfH He3a

BMCHMO OT pa3JIHlIHH HX MeTo.n.IfKH If TeXHIfKH 3aKJIlOlIaeTCH B TOM, 

IITOOM, so-nepaax, BJ>IHBHTb na nnoutann C'beMKH YllaCTKH C aHOMaJIb

HbIMH 3HalleHHHMIf yrneuonoponasrx rrOKa3aTeJIeH H, BO-BTOpbIX, 

onpenenars B03MO)/{HYlO CBH3b 3THX aHOMaJIHH C rrpOMbIIIIJIeHHbIMH 

3aJIe)/{aMH He¢TH If raaa. Ilepsaa nacrs 3a.n.allH peuraerca COBMeCTHO 

C ra30BOH H ra30BO-KepHOBOH C'beMKaMH, a sropas - B arore saaep

uratomero srana paOOT - reOXHMHlIeCKOH H reOJIOrHlIeCKOH anrepnpe
TaUIfIf nonysennux pe3YJIbTaToB. 
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fJIyooKHe CKBa)/{IfHbI B 3aBIfCIfMOCTH OT sanas oypeHHH nonpasne
JIHlOTCH na CJIe.n.YlOw.He xareropna. 

o n 0 p H bI e CKBa)/{IfHbI oypHTCH .n.JIH If3YlleHHH reoaornsecxoro 
crpoenas H rIf.n.poreOJIOrHlIeCKHX yCJIOBm1 xpynnux reocrpyxrypnux 
pernonoa C nensio onpenenenaa nepcnexrns He¢Tera30HOCHOCTIf 

H BbIoopa nepnoosepennsrx HarrpaBJIeHHH reonoropaaaenosaux paOOT. 

Il a p a x e T p If II e C K If e CKBa)/{IfHbI OypHTCH .n.JIH H3YlleHHH r JIY

OIfHHoro reonornsecxoro CTpoeHIfH If cpaBHHTeJIbHOH ouenxa nepcnex
THB He¢Tera30HOCHOCTIf B03MO)/{HbIX 30H He¢Tera30HaKOrrJIeHHH, BbI

HBJIeHHH HaIfOOJIee rrepcrreKTHBHMX paHOHOB .n.JIH reOJIOrOrrOIfCKOBMX 

paOOT, a ratose .n.JIH rrOJIYlleHIfH HeoOxo.n.HMbIX napaaerpos .n.JIH an rep

nperaunn MaTepIfaJIOB reO¢If3IflleCKHX IfCCJIe.n.OBaHHH. Il 0 H CK 0 

B bI e CKBa)/{HHbI OypHTCH na nnomanax, rro.n.rOTOBJIeHHbIX reOJIO

rorrOHCKOBbIMH paOOTaMH C ueasro OTKpbITHH HOBbIX MeCTOpO)/{.n.e

HIfH He¢TIf If r-aaa. IlOHCKoBble CKBa)/{IfHbI 3aKJIa.n.MBalOTcH raxsce 

na panee OTKpbITbIX MeCTOpO)/{.n.eHIfHx .n.JIH rrOHCKOB HOBbIX 3aJIe)/{eH 

He¢TM If rasa. P a 3 B e n 0 II H bI e CKBa)/{IfHbI OypHTCH na rrJIO

manax C yCTaHOBJIeHHOH rrpOMbIIIIJIeHHOH He¢Tera30HOCHOCTblO .n.JIH 

rro.n.rOTOBKH 3aJIe)/{H K rrpOMbIIIIJIeHHOH paspaoorxe. 

rJIABA II 

3TAnbi H CTAAHH nOHCKOBO-PA3BEAOllHbIX PA60T 

Bees npouecc reoaoropaaaenosnsrx paOOT na He¢Tb If raa CO

CTOHT H3 ztnyx 3TarrOB: noacxosoro H passenosrroro. -IlOHCKOBbIH aran 
BKJIlOlIaeT KOMrrJIeKC HCCJIe.n.oBaHHH He¢Tera30HOCHOH reppnropnn, 
npenurecrnyroumx BbIHBJIeHHlO He¢THHbIX H ra30BbIX MeCTOpO)/{.n.eHIfH, 

If aasepuraerca IfX OTKpbITHeM. Ha pasaenounoa srane OKOHTypIf

BalOTCH BbIHBJIeHHble 3aJIe)/{If He¢TH If r-asa If BbIIIOJIHHlOTCH HCCJIe

ztonaaaa , aanpasaeaaue na nonrorosxy MeCTOpO)/{.n.eHIfH K npovsnu
JIeHHOH pa3paOOTKe. 

IlOIfCKOBbIH sran nonpasneasercs na TpH cranmr: pernoaaasnsre 
reonoro-reorpaaasecxne paOOTbI, rronrorosxy nnomanef reoaoro

reO¢H3HlIeCKIfMIf MeTo.n.aMIf K noacxoaoay oypeHIflO H rrOHCKOBoe 

oypeHHe. 

§ r. Peruoaansaue pa60TbI 

Ha rrepBoH cTa.n.IfIf rrOHCKOBoro 3Tarra rrpoH3Bo.n.HTCH perHOHaJIb

nsre IfCCJIe.n.oBaHHH HOBbIX, erne cnaoo naysennux repparopna, CIIH

rarounrxca rro OOW.HM reOJIOrIflleCKHM .n.aHHbIM nepcnexraansrxa aa 

He¢Tb HJIH ra3. UeJIblO 3THX parior HBJIHlOTCH H3YlleHHe OOW.HX sepr 

reoaonrsecxoro crpoenaa HOBOH reppuropan, ouenxa nepcnexras ee 

He¢Tera30HOCHOCTIf Ii BbIHBJIeHHe B03MO)/{HbIX 30H nedrrerasoaaxon
JIeHHH. Ha .'noH craznnr ocyw.ecTBJIHlOTCH pernoaansaue reOJIOrHlIe
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CKJle, reoxaaauecxne JI reorpaaasecxae JlCCJIe,l\OBaHJlH JI 6ypeHJle onop

nux JI napaaerpasecxax CKBa)KJlH. Peraonansmre JlCCJIe,l\OBaHJlH 

MoryT npOBO,l\JlTbCH He TOJIbKO B HOBblX eIII.e He nayseaaax JlJIJI cJIa60 

Jl3yqeHHblX peraonax, HO JI B neprerasonoeuaaronnrx paaoaax. 
B nponecce peraonansmrx JlCCJIe,l\OBaHJlH ,l\OJI)KHbI 6bITb peureasr 

CJIe,l\YIOIII.Jle OCHOBHble saaasn: 
1) yCTaHOBJIeHbI JIJlTOJIOrJlH JI B03pacT OCa,l\OqHOH TOJIIII.JI, ee MOIII.

HOCTb, <pau.JlaJIbHaH Jl3MeHqJlBOCTb, OCHOBHble crpyxrypaue 3Ta)KJI; 

2) BbIHBJIeHbI JI asyseau B03MO)KHO neprerasoaocaue KOMnJIeKCbl, 

'nOpO,l\bl-KOJIJIeKTOpbl, nOKpblIIIKJI, B03MO)KHble nedrrexarepmrcxne 
TOJIIII.JI; 

3) BblHCHeHO peraonansaoe TeKTOHJlqeCKOe CTpOeHJle <pYH,I\aMeHTa 

H OCa,l\OqHOH TOJIIII.JI, yCTaHOBJIeHbI B3aJlMOOTHOIIIeHJle crpyxrypnsrx 
3Ta)KeH, 30HbI crpararparpnsecxnx HeCOrJIaCJlH JI BblKJIJlHJlBaHJlH nna
CTOB JI TOJIIII., rnna B03MO)KHblX noaymex ,l\JIH CKOnJIeHJlH He<pTJI 

JI raaa: 

4) Jl3yqeHb~ nosepxrrocraue suxona JI npOHBJIeHJlH B onopasrx 
JI napaaerpasecxax CKBa)KJlHaX He<pTJI, rasa, 6J1TyMOB JI aonu; 

5) Bbl,I\eJIeHbl B03MO)KHble 30Hbl He<pTera30HaKOnJIeHJlH; 

6) ~aHa nporH03HaH ou.eHKa HeQJTJI JI ra3a; 

7) onpenenemr nepaoosepennsre 06'beKTbI ,l\JIH .u.aJIbHeHIIIJlX no-
JlCKOB' , I I 

8) 'ycTaHOBJIeHbI HaJl60JIee' pauaoaansnsra KOMnJIeKC reoaornse

CKJlX, re0<pJl3J1qeCKJlX, reOXJlMJlqeCKJlX JI 6ypOBblX paoor JI MeTO,l\JlKa 

JlX npOBe,l\eHJlH Ha BTOPOH CTa,l\JIJI nOJICKOBOro 3Tana. 

B pa3BJlTblxHe<pTe,l\06blBalOIII.JlX paaoaax He06xo,l\JlMOCTb npose

,l\eHJlH peraoaaasmrx pa60T B03HJlKaeT npa BOBJIeqeHJIJI B pasaenxy 

HJI)KHJlX crpyxrypaux 3Ta)KeH, a TaK)Ke npa suxone C nOJiCKOBblMJI 

pa60TaMJI na HOBbie TeKTOHJlqeCKJle coopyscenaa. 

0pJl11perJlOHaJIbHblX pa60Tax!~npJlMeHHIOTCH CJIe,l\YIOIIJ.Jle BJI,I\bI 
JlCCJIe,l\OBaHJlH: ' 

1) reonor-asecxne: MapilipyTHaH JI MeJIKOMaCIIITa6HaH (1 : 500 000 
HI: 20 000) reonortrsecxae C'beMKJI; 

2) reopaaaxecxae: a3pOMarHJlTHaH JI rpaaaaerpasecxaa C'beMKJI 

(1 : 1 000 000, 1: 500 000, 1: 200 000), CeHCMJlqeCKJle JlCCJIe,l\OBa

HJlH MeTO,l\aMJI KMOB JI MOB no nporpanax, 3JIeKTpOpa3Be,l\Ka MeTO

,l\OM TeJIJIypJlqeCKJlX TOKOB; 

. 3) reoxaxnsecxae: 06CJIe,l\OBaHJlH eCTeCTBeHHblX JlCTOqHJlKOB, KO

JIO,l\u.eB JI CKBa)KJlH ,l\JIH Jl3yqeHJlH reOXJlMJlqeCKOrO JI 6aKTepJlOJIOm

qeCKOrO COCTaBa BO,l\; aayserrae eCTeCTBeHHblX BblXO,l\OB He<pTJI JI rasa 

JI 6J1TYMJlH03HblX nopon; 

4) 6ypeHJle CKBaX{JIH: onopaux JI napaxerpnvecxax. 

Pernoaaasaue paooru ,l\OJI)KHbI cOnpOBO)K,I\aTbCH KaMepaJIbHOH 

H HayqHOH 06pa60TKoH Bcero nOJIeBOrO MaTepJlaJIa. PeKOMeH,I\yeTcH 

npOJl3BO,l\JlTb KOMnJIeKcHylO anrepnperaumo reOJIOrJlqeCKIIX, reorpn

3J1qeCKJlX JI reOXJlMHqeCKJlX JlCCJIe,l\OBaHJlH. 

3aBepilialOIII.JlM 3TanOM peraonansnsrx pa60T JI aayxaoro HX 

0606III.eHJlH HBJIHeTCH ou.eHKa nepCneKTJlB HeQJTera30HOCHOCTJI He,l\p. 

OHa npOJl3BO,l\JlTCH. no OT,I\eJIbHblM TeKTOHJlqeCKHM 30HaM JI CTpaTH

rpa<pJlqeCKJlM KOMnJIeKcaM. B pe3YJIbTaTe peraoaansnsrx pa60T ,l\OJI

)KHbI 6b1Tb onpenenensr nepsoosepenasre HanpaBJIeHJlH nOJICKOB HeQJTH 

H rasa, nOCTaBJIeHbI KOHKpeTHble 3a,l\aqJl nOJICKOBblX pa60T JI ,l\aHbI 

peKOMeH,I\au.JIJI no MeTOAJlKe JlX npOBe,l\eHJlH. 

§ 2. CTaJl,HH nOJl,fOTOBKH nollo~aJJ.eH (crpyxryp) 
K follyOOKOMy nOHcKoBOMY OypeHHID 

Ha BTOpOH CTa,l\JIJI nOJICKOBOfO 3Tana npOBO,l\HTCH60JIee ,l\eTaJIb

asre reonornsecxae, reoxasnrsecxae JI reopasasecxne JlCcJre,l\OBaHJlH 

na CpaBHJlTeJIbHO He60JIbIIIJlX TeppJlTOpJlHX C nensro BhIHBJIeHJlH JI 

nO,l\rOTOBKJI nJIOIII.a,l\eH K rJIy60KoMy 6ypeHJlIO. Do pe3YJIbTaTaM 

IlCCJIe,l\OBaHHH aa BTOPOH CTa,l\JIJI YTOqHHeTCH npOrH03HaH onenxa 
Tep p JlTOP JIJI, nO,l\CqJlTblBalOTCH nepcnexraeaue sanacu (xareropaa 
C2) JI ,l\aIOTCH peKOMeH,I\au.JIJI no 6ypeHJlIO nOJICKOBblX CKBa)KJlH. 

OPJl OpraHJl3au.JIJI nOJICKOB npescte scero CTaBJITCH sanasa asr
HBJlTb 3aJIe)KJI He<pTJI JI raaa crpyxrypnoro rana. 3HaqJlTeJIbHble TPYk 

HOCTJI B03HJlKalOT npJl BblHBJIeHJlH JI nO,l\rOTOBKe CTpyKTyp B HJI)K

HJlX crpyxrypnux 3Ta)KaX OCa,l\OqHOrO xexna, ocooeano npa pesxox 

HeCOBna,l\eHJIJI CTpyKTypHhIX" nJIaHOB. HaJl60JIee CJIO)KHa nO,l\rOTOBKa 

CTflYKTYP no nO,l\COJIeBblM OTJIO)KeHJlHM. 

Bropaa CTa,l\JlH nOJICKOBhIX pa60T COCTOJIT Jl3 ,l\BYX nOCJIe,l\OBa

TeJIbHO BbInOJIHHeMhIX nponeccos, Baaxane BhIHBJIHIOT crpyxrypsr, 

a 3aTeM JlX ,l\eTaJIbHO xaprapyior, nO,l\rOTaBJIJlBaH nJIOIII.a,l\b ,l\JIH sa

JIO)KeHJlH nOJICKOBhIX CKBa)KJlH • 

.IJ.JIH BbIHBJIeHJlH crpyxryp JlCnOJIb3YlOT crpyxrypao-reonorase

CKylO C'beMKy, ,l\eTaJIbHYIO rpaaapaaaenxy JI 3JIeKTpOpa3Be,l\KY. 

B npeuecce 3TJlX pa60T asynaercs 3HaqJlTeJIbHaH nJIOIII.a,l\b, noaae

)KaIIJ.aH OnOJICKOBaHJlIO. 3aTeM B npenenax BblHBJIeHHblX crpyxryp 

npJlMeHHIOTcH 60JIee coaepmeaasre MeTOJ\bl JlCCJIe,l\OBaHJlH, ooecnesa

natounre neransnoe xapraposanne crpyxryp no Ha,l\eX(HblM MapKH

PYIOUI.JlM rOpJl30HTaM: crpyxrypnoe 6ypeHJle JlJIJI ceHcMOpa3Be,l\Ka. 

3TJI me MeTO,l\bl JlCnOJIb3YlOTCH ,l\JIH' nOJICKOB crpyxryp B paaoaax, 

rne He3<p<peKTJlBHa crpyxrypaaa reOJIOrJlqeCKaH csexxa, JI B paao

nax, rne He naer nOJIO)KJlTeJIbHblX pe3YJIbTaTOB 3JIeKTpOpa3Be,l\Ka JlJIJI 

neransaas rpaaapasseaxa. 
OPJl nocraaosxe-crpyxrypaoro 6ypeHJlH JlJIJI ceHCMOpa3Be,l\KJI 

C uensro BbIHBJIeHJlH crpyxryp npOJl3BO,l\JlTCH OnOJICKOBaHJle BceH 

reppnropan, nO,l\JIe)KaIII.eH JICCJIe,l\OBaHJI10, pe,l\KOH cersio npo<pJlJIeH 

(5-10 KM). Opo<pJlJIJI CTpyKTypHhIX CKBa)KJlH JlJIJI CeHCMJlqeCKJle pac

nOJIaralOTCH BKpeCT npOCTJlpaHJlH HaMeqalOIII.JlXCH crpyxrypaux 30H. 

B npouecce 06pa60TKJI TaKOH nOJICKOBOH CeTJI YCTaHaBJIJlBalOTCH npa

nonaarsre 30HbI, B npenenax pa3BJlTJlH KOTOphIX crYIII.aIOTCH npopana, 

npOJl3BO,l\JlTCH neransaoe xaprapoaanae BbIHBJIeHHblX crpyxryp JI 

nO,l\rOTOBKa JlX K 3aJIO)KeHJlIO nOJICKOBhIX CKBa)KJlH. 

B CJIO)KHblX reOJIOmqeCKJlX yCJIOBJlHX, rne MOB JI MOrT He naior 

nOJIO)KJlTeJIbHblX pe3yJIbTaTOB, npOJl3BO,l\JlTCH ceacxopasnenxa Me
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TO,n:OM perynapoaaaaoro HanpaBJIeHHOrO npaesra (MPHD) HJIH rOJIO

rpaqmeH. 
DpH HaJIHtIHH B H3ytIaeMOM pairoae crpyxryp 06JIeKaHHH BbICTy

nos KpHCTaJIJIHtIeCKOrO ¢YH,n:aMeHTa cnenyer npHMeHHTb KOppeJIH

U:HOHHbIH MeTO,n: npeJIOMJIeHHbIX BOJIH (KMDB). 3TOT MeTO,n: naer 
B03MO)/{HOCTb BblHBJIHTb H KapTHpOBaTb BblCTynbI ¢yH,n:aMeHTa, KOTO

pbIM 6y,n:yT COOTBeTCTBOBaTb crpyxrypu HH)/{HerO araaca ocanounoro 
tIeXJIa. 

B MHorHX TeKTOHHtIeCKHX 30Hax CJIO)/{HOrO crpoenus, oc06eHHO 

rne pa3BHTbI MOILJ:Hble TOJIILJ:H COJIeH HJIH nJIaCTbI HHTeHCHBHO ,n:HCJIO

U:HpOBaHbI, MeTO,n: ceHCMopa3Be,n:KH, ,n:a)/{e B ero HaH60JIee CJIO)/{HOM 

HCnOJIHeHHH He naer )/{eJIaeMbIX pe3yJIbTaTOB. JlJIH nOBbIIlIeHHH 

TOtIHOCTH ceHCMopa3Be,n:KH B pationax CO CJIO)/{HbIM reOJIOmtIeCKHM 

CTpoeHHeM cnenyer npOH3Bo,n:HTb 6ypeHHe napaaerpasecxax CKBa)/{HH. 

Crpyxrypaoe 6ypeHHe naer xopoume pe3YJIbTaTbI npa COBna,n:eHHH 

CTpyKTypHbIX nJIaHOB OTJIO)/{eHHH, 3aJIeraIOILJ:HX aa cpaBHHTeJIbHO 

He60JIblpOH rJIy6HHe, CO CTpyKTypHbIM nJIaHOM npo,n:yKTHBHOH TOJIILJ:H. 

HBJIHIOILJ:eHCH 06beKTOM nOHCKOB. Crpyxrypaoe 6ypeHHe HaH60JIee 

3KOHOMHtIHO npn rJIy6HHe 3aJIeraHHH MapKHpyIOILJ:HX ropH30HTOB no 
500-600 M. 

DpeHMYILJ:ecTBo ceacvopaaeenxu nepen CTpyKTypHbIM 6ypeHHeM. 

COCTOHT B TOM. tITO OHa BbIHBJIHeT crpyxrypu no MapKH'pyIOILJ:HM ro
pH30HTaM (ceHCMHtIeCKHM penepax), 3aJIeraIOILJ:HM na 60JIbiliOH rny
6HHe H pacnOJIO)/{eHHbIM JIH60 nenocpencrseano B npenenax paspeaa 
npo,n:yKTHBHOH TOJIILJ:H, JIH60 HeCKOJIbKO BbIIlIe HJIH HH)/{e ee. OHa 

naer B03MO)/{HOCTb KapTHpOBaTb crpyxrypu B HH)/{HHX CTpyKTypHbIX 

3Ta)/{aX, 3aJIeraIOILJ:HX necorJIaCHO C BepXHHMH CTpyKTypHbIMH sra
)/{aMH. 

B pane paHOHOB HaKOnJIeH nOJIO)/{HTeJIbHbIH onar no HCnOJIb30

BaHHIO KOMnJIeKCa 3THX ,n:ByX MeTo,n:OB. 

3<p<peKTHBHOCTb cYILJ:eCTByIOILJ:HX MeTo,n:OB BbIHBJIeHHH H nonro
TOBKH crpyxryp cnpenenaercs tIHCJIOM crpyxryp, no,n:TBep,n:HBIlIHXCH 

B npou:ecce nOHCKOBoro 6ypeHHH. 

§ 3. nOHCKoBoe 6ypeHHe 

OCHOBHbIMH aanaxaxn nOHCKOBoro 6ypeHHH HBJIHIOTCH H3ytIeHHe 

reOJIOrHtIeCKOrO crpoenas nJIOILJ:a,n:H, BbIHBJIeHHe nepcnexrnnasrx aa 
He¢Tb H r aa ropH30HTOB H HX npenaapnreasaaa reonorO-3KOHOMHtIe

CKaH ouenxa. B pe3YJIbTaTe nOHCKOBoro 6ypeHHH aa BHOBb OTKpblTbIX 

MeCTOpO)/{,n:eHHHx H 3aJIe)/{aX ,n:OJI)/{HbI 6bITb oueaensr sanacu He¢TH 

H raaa no xareropnax CI H C2. 

Iloacxosue CKBa)/{HHbI 3aKJIa,n:blBaIOTCH ua crpyxrypax, nonro

TOBJIeHHbIX K r JIy60KOMy 6ypeHHIO, no B3aHMHO nepeceKaIOILJ:HMCH 

npO¢HJIHM ,n:JIH onpenenenas npH6JIH)/{eHHbIX paaaepos H ¢OPM 

crpyxryp H nOJIO)/{eHHH He¢Tera30HocHbIX nJIaCTOB B paspeae. I'ny

6HHa nOHCKOBbIX CKBa)/{HH ,n:OJI)/{Ha 06eCnetIHTb HaH60JIee nOJIHOe 

BCKpblTHe paspeaa npo,n:yKTHBHbIX OTJIO)/{eHHH. 4acTb CKBa)/{HH npa 

TeXHHtIeCKOll B03MO)/{HOCTH ,n:OJI)/{Ha 6bITb npooypeaa uto ¢yH,n:a

MeHTa. 

DpH nOHCKOBOM 6ypeIHIH ocoooe 3HatIeHHe HMeIOT 1I3ytIeHHe reo

noruxecxoro paspeaa H onp060BaHH~ CKBa)/{HH. B npouecce 6ypeHHH 

nOHCKOBbIX CKBa)/{HH He06xo,n:HMO npOH3Bo,n:HTb oT60p xepaa no BceM 

B03MO)/{HO npo,n:YKTHBHbIM OTJIO)/{eHHHM. DPOMbICJIOBO-reO¢HtIeCKHe 

HCCJIe,n:OBaHHH B nOHCKOBbIX CKBa)/{HHaX ,n:OJI)/{HbI 06eCnetIHBaTb na
,n:e)KHOe paCtIJIeHeHHe paapesa, BbI,n:eJIeHHe B HeM nJIaCTOB-KOJIJIeKTO

pOB H nOKpbIIlIeK H onpeneneune xapaxrepa HaCblILJ:eHHH npoauuae
MbIX ropH30HTOB. B npouecce 6ypeHHH CKBa)/{HH see nJIaCTbI, nep
cnexrasnue na He¢Tb H raa, ,n:OJI)/{HbI 6bITb onp060BaHbI nJIaCTOHCnbI

TaTeJIHMH H B KOJIOHHe. Ha OCHOBaHHH KOMnJIeKCHOH HHTepnpeTaU:HH 

ncex reOJIOrHtIeCKHX H reO¢H3HtIeCKHX ,n:aHHbIX, nOJIytIeHHbIX npa 
6ypeHHH CKBa)/{HH, He06xo,n:HMO peumrs sonpoc 0 u:eJIeC006pa3HOCTH 

cnycKa 3KCnJIyaTaU:HoHHoll KOJIOHHbI. 

DpH nOJIytIeHHH npOMbIIlIJIeHHOrO npnroxa He¢TH HJIH raaa CKBa

)/(HHY HCCJIe,n:yIOT. B HeH onpenensror aa pa3JIHtIHbIX pe)/{HMaX pa
60TbI ,n:e6HT, nJIaCTOBOe H 3a60HHoe ,n:aBJIeHHH, ra30BbIll ¢aKTop, co

nepacanae BO,n:bI B He¢TH, KOJIHtIeCTBO xonnencara B raae H T. n. 
ECJIH H3 CKBa)/{HHbI nOJIytIeH He60JIbiliOH npnrox He¢TIl, cnenyer 
npHHHTb MepbI no ero HHTeHcH¢HKaU:HH. DpH xapoouarnux KOJIJIeK

ropax pexoxeaayerca npoaomrrs COJIHHOKHCJIOTHble 06pa60TKH, B rrec
tIaHbIX nJIaCTaX - runponecxocrpyaayro neprpopauaro. JlJIH KOJIJIeK

TOpOB JII060ro rnna MO)/{eT B03HHKHyTb He06xo,n:HMOCTb B rnapopas
puaax nJIaCTOB. 

DOHCKOBbIll sran aasepuraerca npenaapnreasaon npOMbIIlIJIeHHOH 

ouemcon OTKpblTbIX MeCTOpO)/{,n:eHHH HJIH 3aJIe)/{ell H peKoMeH,n:aU:HHMH 

o u:eJIeC006pa3HocTH H xapaxrepe ,n:aJIbHeHIlIHx pa60T aa nJIOILJ:a,n:H. 

§ 4. Pa3BeAOQHOe 6ypeHHe Ha MecTopo*AeHHHx He$TH 
.;i, 

OCHoBHaH uens pa3Be,n:OtIHOrO srana nOHcKoBo-pa3Be,n:OtIHbIX pa
60T - nonrorosxa MeCTOpO)/{,n:eHHH K paspariorxe. JlJIH ,n:OCTH)/{eHHH 

3TOH u:eJIH ,n:OJI)/{HbI 6bITb peurenu CJle,n:YIOILJ:He aanaxa: 
1) H3ytIe,HbI TeKTOHWleCKHe oc06eHHocTH MeCTOpO)/{,n:eHHH; 

2) yCTaHOBJIeHbI JIHTOJIOrHtIeCKHH COCTaB npo,n:yKTHBHbIX nJIaCTOB, 

HX 06ILJ:aH H 3<p<peKTHBHaH MOILJ:HOCTb, KOJIJIeKTOpCKHe CBoHcTBa, ned» 
Tera30HaCbIILJ:eHHOCTb H xapaxrep H3MeHeHHH 3THX napaxerpoa no 

nJlOILJ:a.D:H H paapesy: 
3) onpe,n:eJIeHbI, nOJIO)/{eHHH acnoaedrraaoro, raaoaepraaoro HJIH 

ra30Bo,n:HHoro KOHTaKTOB; 

4) YCTaHOBJIeHO npOMbIIlIJIeHHOe 3HatIeHHe He¢THHoH OTOpOtIKH; 

5) onpeneaeau ,n:e6HTbI He¢TH, rasa, xoanencara, BO,n:bI, a raiose 

nJIaCTOBOe ,n:aBJIeHHe, ,n:aBJIeHHe HaCbIILJ:eHHH H npyrne napaaerpu 
3aJIe)/{H; . 

6) HCCJIe,n:OBaHbI ¢H3HKO-XHMHtIeCKHe caoacrsa He¢TH, raaa, KOH

,n:eHcaTa H nJIaCTOBOH BO,n:bI; 

7) noncuarauu sanacu He¢TH H raaa no xareropnax B H CI • 
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PHC. 78. Paaxemenae CKBa:lKHH IIpH pasaenxe JIHTOJlOrH'iecKH sxpanapceaaaax 
aaJIe:lKeA na MOHOKJIHHaJlllX (IIOCJIe.n;oB3Te.nbHOCTb 6ypeHHlI CKBa:lKHH cOOTBeTCTByeT 

HX HOMep3M) 

1 - H30rHnCI>I B M; 2 - H30naXHTbl B M; 3 - BHewBHA KOBTYP He~TeHOCHOCTH; 4 - CKDa
JKHBI>I (B qHCnRTene - ROMep CKBaJKHHbl. B B03MeaaTene - MOIl\ROCTb ropB30HT8 II M) 
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KOHTypOB He<PTeHOCHOCTH )l.JIH Ka)K)l.OrO 6JIOKa ynaerca yCTaHoBHTb 

TOJIbKO B npouecce 3KCnJIyaTau.HOHHOrO 6ypeHHH. 

PaSBe)l.Ka nJIaCTOBbIX TeKTOHHlJeCKH 

.9 K P a H Ii P 0 BaH H bI X S a JI e-)K e H Be)l.eTCH no npo<PHJIHM 

BKpeCT npOCTHpaHHH paspuaa. PaCCTOHHHH Me)K)l.y CKBa)KHHaMH 

npHHHMaIOTCH SHalJHTeJIbHO MeHbIIIHe, lJeM Me>K)l.y npoqJHJIHMH. Oxem, 
IJaCTO nOHCKH TaKHX SaJIe)KeH COBMeIqaIOTCH C HX OKOHTypHBaHHeM. 

ITepBbIH npO<pHJIb SaKJIa)l.bIBaeTCH B SOHe npennonaraeaoa JIOByIIIKH, 

BTOPOH. H TpeTHH - no 06e CTOpOHbI OT nepsoro. ITo peaym-raraa 

6ypeHHH 3THX CKBa)KHH peIIIaIOT, rne pacnoaarart, nOCJIe.n.YIOIqHe. 

PaSBe)l.Ka nJIaCTOBbIX JIHTOJIOrHlJeCKH 

.9 K P a H H P 0 BaH H bl X S a JI e )K e H - TaKHe SaJIe>KH BCTpe

lJaIOTCH aa MOHOKJIHHaJIbHbIX CKJIOHaX HJIH B npenenax JIOKaJIbHbIX 

CTpyKTyp. ITepBaH sa)l.aIJa npH paSBe)l.Ke JIHTOJIOrHIJeCKH 3KpaHHpo

BaHHbIX SaJIe)KeH aa MOHOKJIHHaJIHX CBO)l.HTCH K onpenenenmo nOJIO

)KeHHH JIHHHH BbIKJIHHliBaHHH BOSMO)KHO npO)l.yKTHBHbIX ropHSOHTOB. 

ITOHCKH H passenxa TaKHX SaJIe)KeH 06bIIJHO COBMeIqaIOTCH: 6ypHTCH 

CKBa)KHHbl' no npOCTHpaHHIO nJIaCTOB, HH)Ke npennonaraexoa SOHbI 

BbIKJIHHHBaHHH npO)l.yKTHBHbIX ropHSOHTOB (pHC. 78). Ilocne 6ypeHHH 

CKBa)KliH no 3TOMy npoqJHJIIO yCTaHaBJIHBaeTCH nOJIO)KeHHe npo<pHJIeH 

BKpeCT npocrapanna. I1x SaKJIa)l.bIBaIOT B SOHe MaKCHMaJIbHOH MOIq

HOCTH nponyxrasnoro nJIaCTa. rIOJIO)KeHHe SaJIe)KH onpenensercs 

HyJIeBOH JIHHHeH KapTbI HsonaXHT H HsorHncoH CTpyKTypHOH KapTbI, 

cooTBeTcTBYIOIqeH BO)l.OHe<pTHHoMy KOHTaKTy. 

PaSBe)l.Ka cTpaTHrpa<pHIJeCK~ .9KpaHHpo

BaH H bl X S a JI e )K e H secsxa CJIO)KHaH aanaxa. 06bIIJHO HX 

OTKpbIBaIOT B npouecce passeaxn SaJIe)KeH npyrax THnOB. 3aJIe)KH 

nO)l.06HOrO THIla MoryT 6blTb BbIHBJIeHbI C....nOMOIqbIO crpyxrypaoro 

H reonoro-tpauaansaoro aHaJIHSOB. 

PHC. 77. P3CIIOJIO:lKeHHe 
OKOHTypHB31OlJJ;HX CKBa
:lKHH (IIOCJIe.n;oBaTeJIbHOCTb 
6ypeHHH CKB3:lKHH COOTBeT-

CTByeT HX HOMep3M) 

CKB3JKHHbl: 1 - noacxoaae; 
2 - OKOHTYPHBaIOIl\He; ;,3 
aaorancsc 4 -BHellIHHA KOH

TYP He~TeHocHocTH 

PacnOJIO)KeHHe paSBe)l.OIJHbIX CKBa)KHH H 

paCCTOHHHH Me)K)l.y HHMH SaBHCHT OT rana, 

pasaepa H <pOPMbI npennonaraeaoa SaJIe)KH, 

a TaK)Ke OT recaorasecxoro CTpoeHHH perao

aa. Y CJIOBHH passenxn crpyxryp nnarrpop

xennoro rana OTJIHIJaIOTCH OT yCJIOBHH pas

Be)l.KH aHTHKJIHHaJIeH CKJIa)l.IJaTbIX 06JIaCTeH 

HJIH COJIHHbIX KynOJIOB xpynaux nenpeccaa, 
4eM npouie nocrpoeaa CKJIa)l.Ka H IJeM 60JIb-, 

IIIe ee paaxepu, TeM peace MO)KHO pacnoaa

rars pasaenouaae CKBa)KHHbI. PaCCTOHHHe 

Me)K)l.y paSBe)l.OIJHbIMH CKBa)KHHaMH saBHCHT 

TaK)Ke OT HSMOOIIJHBOCTH npO)l.yKTHBHbIX 

I'@"I, nJIaCTOB. rIPH neO)l.HOpO)l.HbIX npO)l.yKTHBHbIX 

~ nJIaCTaX CKBa)KHHbI cryIqaIOTCH. B aCHM

MeTpHIJHbIX CKJIa)l.Kax na KpyTOM KpbIJIe 

CKBa)KHHbI pacnOJIaraIOTCH 6JIH)Ke npyr' K 

)l.pyry, IJeM aa nOJIOrOM. YSKHe aHTHKJIH

nansasre CKJIa)l.KH pasaenyrorcs nonepen

HbIMH npO<pHJIHMH CKBa)KHH co cpaBHHTeJIbHO 

He60JIbIIIHMH paCCTOHHHHMH Me)K)l.y CKBa)KH

HaMH H SHaIJHTeJIbHbIMII paCCTOHHHHMH Me)K
ny npo<pHJIHMH. 

Pas B e )l. K a n JI aCT 0 B bl X C B 0

)l. 0 B bI X S a JI e )K e H npOHSBO)l.HTCH no 

npo<pHJIHM. Ha CKJIa)l.Kax 6paXHaHTHKJIH

HaJIbHOro rana npO<pHJIH SaKJIa)l.bIBaIOTCH no 

)l.JIHHHOH OCH H nepneH)l.HKyJIHpHO K HeiL 

nJIH KynOJIOBH)l.HbIX crpyxryp OpHeHTHpOBKa 

npO<pHJIeH npOHSBOJIbHaH. rIPH passenxe 

CKJIa)l.OK aHTHKJIHHaJIbHOrO rana SaKJIa)l.bI
BaIOT TpH npo<pHJIH H 60JIee BKpeCT npOCTHpaHHH crpyxrypu. 
CKBa)KHHbI aa npO<pHJIHX pacnOJIaraIOTCH C TaKHM' paCIJeTOM, 

lJT06bI acxpurs SaJIe)Kb aa paSHbIX rHnCOMeTpHIJeCKHX ypOBHHX 

(pHC.· 77). 9TOT cnocoo pa3MeIqeHHH CKBa)KHH naer B03MO)KHOCTb 

yCTaHoBHTb nOJIO)KeHHe soztoaerpraaoro KOHTaKTa H OKOHTYPHTb 
SaJIe)Kb. 

PaCCTOHHHH Me)K)l.y CKBa)KHHaMH onpe)l.eJIHIOTCH pasxepox CTpyK

rypu H xapaKTepHCTHKOH HeO)l.HOpO)l.HOCTH nJIaCTa. nJIH nnartpop

MeHHbIX crpyxryp paCCTOHHHe Me)K)l.y CKBa)KHHaMH no KOpOTKOH OCH 

MOLK.eT 6bITb 1-3 KM, a no )l.JIHHHOH - 3-5, peace no 10 KM. 

B CKJIa)l.lJaTbIX paaoaax no KOpOTKOH OCH paCCTOHHHe HSMeHHeTCH 
OT COTeH xerpoa no 1-2 KM, a no )l.JIHHHOH - 4-6 KM. 

PaSBe)l.Ka nJIaCTOBbIX CBO)l.OBbIX saJIe

)K e if, Hap y III e H H bI X pas p bI BaM H, yCJIO)KHHeTCH, 

TaK KaK He06xo)l.HMO onpeneaars nOJIO)KeHHe 3THX paspusos H no
JIO)KeHHe BO)l.O H raSOHe<pTHHbIX KOHTaKTOB )l.JIH xasotoro 6JIOKa. 

rIPH 60JIbIIIOM lJHCJIe 6JIOKOB nOJIO)KeHHe paspuaaux HapyIIIeHHH H 
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PHC. 79. Pasaemeaae CKBa1KHH npa pasaeaxe pyxasooepaanoa 
SaJle1KH (nocaeaosareasnocrs 6ypeHHlI: CKBa1KHH COoTBeTCTByer 

HX HOMepaM) 
CKBa>KHHbI; 1 - yscaaaaa MO~HOCTb npoayxraaaoro ropaaonra B 14; 2 
B '1HCJlHTeJle - HOMep CKBa>KHHbI. B SHaMeHaTeJle - MO~HOCTb npo

AyKTHBHoro ropasonra B 14; 3 - KOHTyp SaJle>KH 
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§ 5. Ocosennocra paaaenxa rasoaux H raaOKOH)J.eHcaTHbIX 
MecTopoJIQJ.eHHH 

DPOMbIIIIJIeHHbIe CKOnJIeHHH npHpO,lJ.HOrO rasa scrpevarorca B BH,lJ.e 

raaoaux, raaOKOH,lJ.eHcaTHbIX H ra30He!pTHHhIx 3aJIe)KeH. Faa no CBOHM 

!pHaHlIecKHM CBoHcTBaM OTJIHlIaeTCH OT He!pTH MaJlOH nJIOTHOCTblO, 

OlleHb HH3KOH BHaKOCTblO H BhICOKOH ynpyrocTblO. 3TH oc06eHHOCTH 

onpeaeaann MeTO,lJ.HKy pa3Be,lJ.KH ra30BhIX MeCTOpO)K,lJ.eHHH. 

nyto pasnenxy O,lJ.HOrO H3 YllaCTKOB MeCTOpO)K,lJ.eHHH ,lJ.JIH nO,lJ.rOTOBKH 

ero K nepaoosepennoxy BBO,lJ.y B paapaoorxy. Ha TaKOM yxacrxe 

npOH3BO,lJ.HTCH OnbITHO-npOMbIIIIJIeHHaH paapaoortca C uensto asrpa

60TKH npHHU:HnOB paU:HOHaJIbHOH paapaoorxn acero MeCTOpO)K,lJ.eHHH. 

Ilocne 3aBepIIIeHHH passenxa nepsoro onurnoro yxacrxa npacrynaior 

K 60JIee ,lJ.eTaJIbHOMY H3YlleHHIO cnenyiotuero ysacrxa, nonneacaurero 

BBO,lJ.y BO BTOPYIO ovepens, Ha nepsoa srane paasenxa CIma)KHHbI 

6ypHTCH Ha paccToHHHH 10-15 KM, ,lJ.aJIee 2--3 KM. Pa3pa60TaHHaH 

COBeTCKHMH YlleHbIMH MeTO,lJ.HKa pa3Be,lJ.KH xpynaux MeCTOpO)K,lJ.eHHH 

ooecneuaaaer BBO,lJ. HX B paapaoorxy B xparqaiiurne CpOKH. 

Pa3Be,lJ.Ka MHOrOaaJIe)KHhIX MeCTOpO)K,lJ.e-

H H H - CHCTeMa pacnOJIO)KeHHH paaaenosnux CKBa)KHH H 06'beM 

passenosnoro 6ypeHHH ,lJ.OJI)KHbI onpenenarsca C yxerox aeooxona

MOCTH 60JIee BbICOKOH aaysenuocra B nepsyro osepens roro ropH30HTa, 

KOTOpbIH HBJIHeTCH HaH60JIee npO,lJ.yKTHBHbIM H cO,lJ.ep)KHT OCHOBHble 

sanacsr He!pTH HJIH raaa. Do OCTaJIbHbIM npO,lJ.yKTHBHbIM ropH30HTaM 

,lJ.OJI)KHbI 6bITb nonyneasr ,lJ.aHHbIe ,lJ.JIH ouenxa HX He HH)Ke, lIeM no 

xareropnax C1 H C2• 

Crparnrparpasecxn 3KpaHHpOBaHHhIe JIOByiliKH MoryT 06pa30

BaTbCH npn cpese nOBepXHOCTblO HeCOrJIaCHH CBO,lJ.OBbIX nO,lJ.HHTHiL 

B 3TOM cay-rae 06pa3ylOTcH KOJIbu:eBbIe 3aJIe:a<H. Pa3Be,lJ.Ka KOJIbu:eBbIX 

3aJIe)KeH npOH3BO,lJ.HTCH TaK )Ke, KaK H nJIaCTOBbIX CBO,lJ.OBbIX, nporpa
JIHMH CKBa)KHH. 

Crparnrpadmuecxn 3KpaHHpOBaHHbIe aaJIe)KH xoryr 6hITb CBH

3aHbI C asrcrynana npesaero penserpa. Passenxa 3pOaHOHHbIX BbICTy

nOB onem, CJIO)KHa. OHa 06bIlIHO npOHaBO,lJ.HTCH nonyrno C passeaxoa 
3aJIe)KeH ,lJ.pymx THnOB, pa3BHTbIX na ,lJ.aHHOH naomann. KaK npaBHJIO, 

nOHCKH H pasaenxa COBMer.u.aIOTCH. 

P a a s e ,lJ. K a Mac C H B H bI X a a JI e )K e H - HaH60JIee xa

paKTepHOH oc06eHHOCTblO, onpenenaroureti MeTO,lJ.HKy pa3Be,lJ.KH Mac

CHBHhIX 3aJIe)KeH, HBJIHeTCH HaJIHlIHe BO,lJ.O HJIH raaonepranoro KOH

TaKTa non BceH 3aJIe)KblO (CM. pHC. 52). MaccHBHbIH xapaxrep aa

JIe)KH MO)KHO yCTaHoBHTb nepnsraa nOHCKOBbIMH CKBa)KHHaMH. I1x 

npH3HaKH - 60JIbiliaH MOr.u.HOCTb nJIaCTOB-KOJIJIeKTOpOB H nOJIO)KeHHe 

BO,lJ.OHe!pTHHoro KOHTaKTa BO scex CKBa)KHHaX-Ha O,lJ.HOH rnncoae

TpHlIecKoH OTMeTKe. 

ECJIH nOHCKOBbIMH CKBaR<HHaMH yCTaHOBJIeHO nOJIO)KeHHe BO,lJ.O

HJIH raaoaerpraaoro KOHTaKTa, a ceHcMHlIecKHMH pa60TaMH 3aKapTH

pOBaHO nO,lJ.HHTHe no MapKHpylOr.u.eMy ropH30HTy, 6JIH3KOMy K KpOBJIe 

nJIaCTa-KOJIJIeKTOpa, TO 3THX ,lJ.aHHbIX ysce ,lJ.OCTaTOllHO, lIT06bI onpe

,lJ.eJIHTb nOJIO)KeHHe aaJIe)KH B npOCTpaHCTBe. 

DpH paasenxe MaCCHBHbIX aaJIe)KeH pexoaenayercs 60JIee nJIOTHO '_~ 
pacnoaarars CKBa)KHHbI B npHCBO,lJ.OBOH lIaCTH, TaK KaK HMeHHO TaKHe 

CKBa)KHHbI aecyr 60JIbIIIylO HH!p0pMaU:HIO 0 crpoenaa 3aJIe)K-r!. 4HCJIO 

CKBa)KHH aaBHCHT B OCHOBHOM OT CTeneHH HeO,lJ.HOpO,lJ.HOCTH nJIaCTa
KOJIJIeKTopa. 

Pa3Be,lJ.Ka JIHTOJIOrUlIeCKH orpaSHlIeHHhIX 

3 a JI e xc e H - K 3TOMy rnny 3aJIe)KeH OTHOCHTCH JIHH3bI necna

HHKOB pa3JIHlIHbIX pasvepoa H !POpM. Pa3Be,lJ.Ka nO,lJ.06HbIX 3aJIe)KeH 

oneas CJIO)KHa. DOHCKH H paaaeaxa mfTOJIOmlleCKHX aaJIe)KeH 06bIlIHO 

npOH3BO,lJ.HTCH nonYTHO. 

K JIHTOJIOmlleCKH orpanavenasra aaJIe)KaM OTHOCHTCH pyxaso

oopasuue 3aJIe)KH. Bnepssre TaKHe 3aJIe)KH y Hac B crpane 6bIJIH 

aayseusr H. M. ry6KHHbIM aa He!pTHHo-IlIHpBaHCKOM MeCTOpO)K,lJ.e

HHH B KpaCHO,lJ.apCKOM xpae. H. M. ry6KHH npe,lJ.JIO)KHJI paaaensrsars 

pYKaBo06pa3HbIe 3aJIe)KH cnocoooa «paasenxa KJIHHOM»; CKBa)KHHbI 

6ypHTCH nOCJIe,lJ.OBaTeJIbHO C TaKHM paClIeTOM, lIT06bI no HHM MO)KHO 

6bIJIO npOCJIe,lJ.HTb pacnpocrpauenne neClIaHHKOB ,lJ.peBHero pycna na
JIeOpeK (pHC. 79). 

Pa3Be,lJ.Ka x p y n n u x s a a e ac e n nJIaT!pop-

M e H H 0 rOT H n a - na nnartpopxax BCTpellalOTCH MeCTOpO)K

,lJ.eHHH, conepscamae xpynmre 3aJIe)KH He!pTH. Pa3Be,lJ.KY HX ocyuie

CTBJIHIOT B HeCKOJIbKO nOCJIe,lJ.OBaTeJIbHbIX 3TanOB. Ilpescne acero, 

BCIO nnoutans B03MO)KHOH He!pTeHOCHOCTH noxpsraaror pe,lJ.KOH ceTKOH 

CKBa)KHH, liTO .aaer BOaMO)KHOCTb OKOHTypHTb 3aJIe)Kb H onpenennrs 

ee sanacsr. O,lJ.HOBpeMeHHO C 3THM He06xo,lJ.HMO BeCTH 60JIee ,lJ.eTaJIb
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EOJIbllIaH nO,ll.BH:>KHOCTb rasa (no cpaBHeHHIO C HeqrrblO) nOSBOJIHeT 
6ypHTb paaaenoxnae CKBa:>KHHbI aa 60JIbllIeM paCCTOHHHH, lIeM npH 
passenxe HeqrrHHbIx SaJIe:>KeH. B TO :>Ke BpeMH SHalllITeJIbHOe paSJIHlIHe 
nJIOTHOCTeH rasa H BO,ll.bI naer BOSMO:>KHOCTb paCClIHTbIBaTb C nocra
TOllHOH TOllHOCTblO rHnCOMeTpHlIeCKoe nOJIO:>Ke~IHe KOHTaKTa ras-> 
soaa, nro npHBO,ll.HT K COKpar.u.eHHIO lIHCJIa OKOHTypHBalOr.u.HX CKBa
:>KHH. B CBHSH C 3THM paasenxa raSOBbIX SaJIe:>KeH npOHSBO,ll.HTCH SHa
tIHTeJIbHO MeHbllIHM lIHCJIOM CKBa:>KHH. TaK KaK paapacorxa raSOBbIX 

'SaJIe:>KeH TaK:>Ke ocyr.u.eCTBJIHeTCH SHallHTeJIbHO MeHbllIHM lIHCJIOM 
CKBa:>KHH, lIeM He¢THHbIX, 06bIlIHO ,ll.JIH MeJIKHX H cpenaax SaJIe:>KeH 
He rpeoyerca 6ypeHHH ,ll.OnOJIHHTeJIbHbIX 3KcnJIyaTau.HOHHbIX CKBa
:>KHH. 3TH SaJIe:>KH paapaoarsraaiorcs C noxounoo y:>Ke npooypenaax 
nOHCKOBbIX H paaaenosnux CKBa:>KHH. 

Ilpa paasenxe raSOHe¢THHbIX M-eCTOpO:>K,ll.eHHH ,ll.OJI:>KHa 6bITb onpe

neneaa npOMbIIlIJIeHHaH u.eHHOCTb He¢THHOH OTOpOllKH. Ilosroxy
 
nOCJIe nOJIylleHHH B nOHCKOBOH CKBa:>KHHe ,npOMbIIlIJIeHHOrO npHTOKa
 
rasa uenecooopaaao aanpaaars ,ll.aJIbHeHllIee passenousoe 6ypeHHe
 
aa onpeneneaae nOJIO:>KeHHH KOHTypa SaJIe:>KH C O,ll.HOBpeMeHHbIM
 
nOHCKOM OTOpOllKH. Ilpa MaCCHBHbIX sanescax HaJIHlIHe OTOpOllKH MO:>KeT
 
6bITb yCTaHOBJIeHO no HHTepBaJIbHbIM onp060BaHHHM B nepsux CKBa

:>KHHaX, npooypeaasrx B npHCBO,ll.OBOH lIaCTH SaJIe:>KH. ,UJIH nJIaCTOBbIX
 
CBO,ll.OBbIX SaJIe:>KeH C nOH uensto He06xo,ll.HMO 6ypeHHe Cneu.HaJIbHbIX
 
CKBa:>KHH, xoropue cnenyer SaKJIa)l.bIBaTb aa nOJIOrOM KpbIJIe CKJIa,ll.KH,
 
rne oroposxa ,ll.OJI:>KHa HMeTb HaH60JIbllIylO IlIHPHHY.
 

;~ 

§ 6. )J.opaSBe,D.Ka Hecl>TJlHblX H rasoaux MeCTOp01K,lJ.eHHH 
B npo~ecce HX paspa60TKH 

Ha MHOrOSaJIe:>KHbIX MeCTOpO:>K,ll.eHHHX B nepayio oxepens pas

aenyiorca H BBO,ll.HTCH B paapaoorxy OCHOBHbIe no sanacax H nponyx

THBHOCTH SaJIe:>KH. B npouecce paapaoorxa 3THX SaJIe:>KeH npOBO,ll.HTCH
 
nopassenxa SaJIe:>KeH, aaneraiomax asnue, B npaxraxe BOSHHKaeT
 
TaK:>Ke HeOCSXO,ll.HMOCTb B nposenemm ,ll.OpaSBe,ll.KH SaJIe:>KH, y:>Ke
 
BBe,ll.eHHOH B paspaoorxy.
 

Bee paoorss, cassaaaae C nOHCKaMH H paaseaxoa HOBbIX SaJIe:>KeH,
 
pacnOJIO:>KeHHbIX rJIy6:>Ke paapaoarsrsaeaax 06'beKTOB, He cnenyer
 
OTHOCHTb K nopaaaeaxe MeCTOpO:>K,ll.eHHH. B aaaaxy nopasaenxa BXO

. ,ll.HT YTOllHeHHe npe,ll.CTaBJIeHHH 0 CTpoeHHH reonorasecxoro paapesa
 
MeCTOp0:>K,ll.eHHH H OTKpbITbIX paaee SaJIe:>KeH; noaysemre ,ll.OnOJIHH

TeJIbHbIX ,ll.aHHbIX 0 KOJIJIeKTOpCKHX CBOHCTBax npO,ll.yKTHBHbIX nJIa

CTOB H ¢JIIOH,ll.OB, aacsnuaronmx HX; YTOllHeHHe KOHTypOB aerpreraao

HOCHOCTH H npyrnx napaaerpos, He,ll.OCTaTOllHO HSYlleHHbIX B npo

uecce pasaenxu H He06xo,ll.HMbIX ,ll.JIH YTOllHeHHH npOMbIllIJIeHHOH uen

HOCTH SaJIe:>KeH HeqrrH H rasa, nonaeacamax asony B paspaoorxy BO
 
BTOpylO osepens. 

C uensro COKpar.u.eHHH 06'beMa pasaenouaoro 6ypeHHH aa nopas
Be,ll.Ky MeCTOpO:>K,ll.eHHH peKOMeH,ll.yeTcH npOHSBO,ll.HTb 6ypeHHe onepe
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:>KalOr.u.HX 3KcnJIyaTau.HoHHbIX CKBa:>KHH, paaoypaaars SaJIe:>Kb no
 
paSpe:>KeHHOH cerxe paapaoorxn C nocnenyroma« ee crytneaaea,
 
onpoooaars B npouecce 6ypeHHH HcnbITaTeJIHMH nJIaCTOB nsrmene

xcautae ropasou rsr, sosapamars aa aepxaae rOpH3DHTbI 06BO,ll.HHB

IlIHeCH sxcnnyarauaoansre CKBa:>KHHbI H T. n. Bee 3TO naer BOSMO:>K

HOCTb 6es 6ypeHHH ,ll.OnOJIHHTeJI bHbIX paaaenoxnsrx CKBa:>KHH BbInOJI

HHTb pa60TbI no ,ll.OpasBe,ll.Ke MeCTOpO:>K,ll.eHHH. PaSBe,ll.OllHOe 6ypeHHe
 
B 3TOM cnyxae 6y,ll.eT HCnOJIbSOBaHO ua nOHCKH HOBbIX M-eCTOpO:>K,ll.e

HHll He¢TH H rasa.
 

§ 7. Ilpoasuuaennaa ouenxa OTKpblTbiX MeCTOp01K,lJ.eHHH 

Hecl>TH H:rasa 

npOMbIIlIJIeHHaH oueaxa aosoro Mt'CTOpO:>K,ll.eHHH ,ll.OJI:>KHa npons
BO,ll.HTbCH KaK aa nOHCKoBOH CTa,ll.HH, TaK H B npouecce ero pasaenxa. 
Oueaxa MeCTOpO:>K,ll.eHHH HanoHcKoBOH CTa.lJ:HH neooxonaxa ,ll.JIH onpe
,ll.eJIeHHH uenecooopaauocra ero ,ll.aJIbHeHllIeH paasenxa. KpHTepHeM 
,ll.JIH sroro CJIy:>KaT HSBJIeKaeMble sanacsr He¢TH, npO,ll.yKTHBHoCTb ro-· 
pHSOHTOB, ropao- reonorasecxne yCJIOBHH paapaoorxa H 6JIHSOCTb 
MeCTOpO:>K,ll.eHHH K npOMbIIlIJIeHHbIM KOMMyHHKau.HHM HJIH K He¢THHbIM 
H raSOBbIM rpyoonpoaonaa. ECJIH ou.eHKa.3THX rpaxropos no 'npensa
pHTeJIbHbIM ,ll.aHHbIM nOHCKOBoro 6ypeHHH nOKaSbIBaeT 3KOHOMHlIe
CKylO uenecooopaaaocrs asona MeCTOpO:>K,ll.eHHH B paspaoorxy, TO 
npOHSBO,ll.HT ero passenxy. 

B TO :>Ke BpeMH npouecc nOHCKOBoro H paaaenounoro 6ypeHHH 
,ll.OJI:>KeH 6bITb nenpepsrsnsra. He,ll.OnYCTHMO npexpameuae 6ypeHHH aa 
nJIor.u.a,ll.H nOCJIe nOHCKOBoro 3Tana H saTeM Bos06HOBJIeHHe ero npH 
nOJIO:>KHTeJIbHOH ouenxe orxpsrroro MeCTOpO:>K,ll.eHHH. 3T0 BbISbIBaeT 
HSJIHIlIHHe aarparsr aa JIHKBH,ll.au.HIO HJIH KOHCepBau.HIO 6ypOBbIX 
pa60T aa nnouiana nOCJIe noacxosof CTa,ll.HH H ua HOBylO opranaaaumo 
HX na pasaenosaox srane. n03TOMY ouenxa MeCTOpO:>K.n.eHHH H' penre
HHe sonpoca 0 paaaenouuox 6ypeHHH na MeCTOpO:>K,ll.eHHH ,ll.OJI:>KHbI 
6bITb BbInOJIHeHbI reOJIOraMH, npOMbICJIOBHKaMH H 3KOHOMHCTaMH 
K MOMeHTy OKOHl{aHHH 6ypeHHH nOCJIe,ll.HeH nOHCKOBOH CKBa:lKHHbI. 

ECJIH 6Y,ll.eT .naaa orpmtarensnas oueaxa aonoro MeCTOpO:>K,ll.eHHH 
H 6y,ll.eT npHHHTO pellIeHHe 0 Heu.eJIeco06paSHOCTH BBO,ll.a ero B pas
pa60TKy B 6JIH:>KaHIlIHe ronsr, TO C uensio npenynpescieana HSJIHIlI-
HHX saTpaT paSBe,ll.Ka MeCTOpO:>K,ll.eHHH He npOHSBO,ll.HTCH, a sanaCbI 
He¢TH HJIH rasa 6epyrcH ua yser no HHSKHM xareropnsa (C2 H C1) . 

no aasepureaaa paaaenoxaux pa60T TaK:>Ke He06xo,ll.HMO npOHS
BeCTH npOMbIIlIJIeHHYIO OU.eHKy MeCTOpO:>K,ll.eHHH. B pesyJIbTaTe npo
MbIllIJIeHHOH Ou.eHKH MeCTOpO:>K,ll.eHHH nO,ll.ClIHTbIBaIOTcH H yrsepzc
naiorcs sanacu He¢TH H rasa, COCTaBJIHIOTCH TeXHOJIOrHlIeCKaH cxexa 
H npoeKT 06yCTpOHCTBa ero. . 

BHOBb orxpsrrsre xpynnsre H cpenaae MeCTOpO:>K,ll.eHHH B y:>Ke OCBoeH
HbIX Heqrre.n.06bIBalOr.u.HX paaoaax pexoxeanyerca BBO,ll.HTb B paapa
oOTKy B BOSMO:>KHO 60JIee xoporxae CpOKH. BBO,ll. MeJIKHX MeCTOpO:>K,ll.e
HHH ,ll.OJI:>KeH npOHSBO,ll.HTbCH C YlleToM coorsercrayiouiax 3KOHOMHlIe
CKHX paClIeTOB. ECJIH pacsersr nOKaSbIBaIOT~3KOHOMHlIeCKYIO:Heu.eJIe-
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cooopaaaocn, BBO,n:a B paspaoorxy He6oJIbllIOrO MeCTOpmK,n:eHHH, He

06XO,n:HMO paCCMOTpeTb BOrrpOC 0 peHTa6eJIbHOCTH BBO,n:a B paspa

60TKy rpynrtu MeJIKHX MeCTOpOM,n:eHHH rro e,n:HHoMy npoexry o6y

CTpOHCTBa . .LJ.JIH ~lToii u:eJIH cnenyer COCTaBHTb npoexr HJIH cnenart, 

TeXHHKO-3KOHOMHqeCKHe 060CHOBaHHH (T30) . .LJ.JIH HOBbIX aepreraao
HOCHbIX paHOHOB BBO,n: MeCTOpOM,n:eHHH B paapariorxy ,n:OJIMeH corrpo

BOM,n:aTbCH TI.I.I.areJIbHOH TeXHHqeCKOH H 3KOHOMHqeCKOH rrpOpa60TKOH, 

TaK KaK ,n:JIH OCBOeHHH HOBbIX paHOHOB rpeoyiorca xpynaue KarrHTaJIO

BJIOMeHHH H xarepaansasre pecypcsr, OCBOeHHe HOBbIX, y,n:aJIeHHbIX 

OT KOMMyHHKaU:HH paHOHOB u:eJIeC006pa3HO HaqHHaTb rrOCJIe OTKpW

THH B HHX 3HaqHTeJIbHbIX aanacos He¢'m HJIH rasa. 3TO naer B03

MOMHOCTb 60JIee 3KOHOMHqHO peruars ace BOrrpOCbI, CBH3aHHble CO 

CTpOHTeJIbCTBOM HOBbIX rrpOMbICJIOB. 

§ 8. OlJ,eHKa scjJcjJeKTHBHoCTH reoaoropaaaeaosnux 
pa60T Ha HecjJTb H ra3 

OCHOBHbIM rrOKa3aTeJIeM 3epepeKTHBHoCTH reoaoropasaenoxnux pa

60T HBJIHeTCH CTOHMOCTb HX, OTHeCeHHaH K e,n:HHHu:e rro,n:rOTOBJIeHHbIX 

aanacos cOOTBeTCTBeHHO HeepTH HJIH r aaa (py6lT HeepTH H py611000 M3 

raaa). 
.LJ.pyrHMH rrOKa3aTeJIHMH 3epepeKTHBHoCTH reonoropassenouaux 

pa60T MoryT 6bITb: 

1) npnpocr sanacos HeepTH HJIH rasa, oTHeceHHbIH na 1 M acex 
3/M);npooypeansrx CKBaMHH (TIM HJIH M

2) npnpocr aanacos HeepTH HJIH r-asa, OTHeceHHbIH na onny sa

KOHqeHHYIO cTpOHTeJIbCTBOM paaaenonayto cKBaMHHy (T/cKB. HJIH 

M3/cKB.); 

3) OTHOllIeHHe QHCJIa rrpo,n:YKTHBHbIX CKBaMHH K 06I.I.I.eMy QHCJIy 

3aKOHQeHHbIX cTpOHTeJIbCTBOM CKBaMHH (%). 
CTOHMOCTb reoJIOrOpa3Be,n:OQHWX pa60T BKJIIOQaeT sarparu aa 

reOJIOrOrrOHCKOBble pa60TbI (crpyxrypaoe 6ypeHHe, reorpaaasecxae 

HCCJIe,n:OBaHHH H rrp.) H na cTpOHTeJIbCTBO rJIy60KHx rrOHCKOBbIX H 

pa3Be,n:OQHbIX CKBaMHH. Ilpnpocr aanacos npn pacxere 3qxpeKTHB

HOCTH cneayer npnanaan, rro xareropnn A + B + C 1. 
B 06beM noacxoao-paaaenoxnoro 6ypeHHH BXO,n:HT npooypenaue 

rJIy60KHe CKBaMHHbI scex xareropnii: paaaenoxasre, rrOHCKOBble, napa

MeTpHQeCKHe H onopnsre. 
3qxpeKTHBHoCTb reoJIOrOpa3Be,n:OQHbIX pa60T rrpHHHTO CQHTaTb rro 

KaM,n:oMy aedrreraaonocaovy panony H B u:eJIOM rro crpane. B 3TOM 

CJIyQae sees npapocr sanacos, rrOJIYQeHHbIH B panoae HJIH crpaae, 

,n:eJIHT aa o6I.I.I.YIO CTOHMOCTb reoJIOrOpa3Be,n:OQHbIX pa60T COOTBeT

CTBeHHO rro panoay HJIH crpaae. TaK Me onpenenaercs 3epepeKTHBHOCT.b 

rro ,n:pyrHM rrOKa3aTeJIHM. 

DOKa3aTeJIH 3epepeKTHBHOCTH npa aHaJIH3e pe3YJIbTaTOB reonoro

pa3Be,n:OQHbIX pa60T cpaBHHBalOT aa pa3JIHQHWe nepnonsr paoor: 

rro ronaa, rro rrHTHJIeTKaM H T. rr. 3qxpeKTHBHoCTb cpasnnaaerca 

TaKMe rro panonax pa60T HJIH rro opraHH3aU:HHM. 

Ilpa cpaBHeHHH 3qxpeKTHBHoCTH sa pa3JIHQHble nepnonsr neooxo

,n:HMO YQHTWBaTb H3MeHeHHH yCJIOBHH rrpoBe,n:eHHH reoJIOrOpa3Be,n:OQ· 

HbIX patior. B KaM,n:oM paaoae aanaxa, cTOHllI,He nepen rrOHCKOBO

pa3Be,n:OQHbIMH pa60TaMH, co spesrenex YCJIOMHHIOTCH. 3To BbI3BaHO 

TaM, QTO xpynnsre MeCTopOM,n:eHHH H MeCTopOM,n:eHHH, aaneraroiuae 

B OTHOCHTeJIbHO rrpOCTbIX reOJIOrHQeCKHX yCJIOBHHX, yxce BbIHBJIeHbI. 

.LJ.aJIbHeHIlIHe OTKpbITHH B crapsrx HeepTe,n:06bIBalO~HX 06JIaCTRX 

CBH3aHbI C pa3Be,n:KOH paHOHOB 60JIee CJIOMHOrO CTpoeHHH, C HHMHHMH 

CTpyKTypHbIMH 3TaMaMH H 60JIbllIHMH r JIy6HHaMH HX 3aJIeraHHH. 

B CBH3H C yCJIOMHeHHeM reOJIOrHQeCKHX aaaas H pOCTOM r JIy6HH, 

HeCMOTpH aa COBepllIeHCTBOBaHHe TeXHHKH H MeTo,n:HKH ceacxopas

Be,n:KH H 6ypeHHH, CHHMeHHH CTOHMOCTH reOJIOrOpa3Be,n:OQHbIX pa60T 

He nponcxonnr. Ilo3TOMy 60JIee o6beKTHBHbIM OCTaeTCH noxaaaren s 

3qxpeKTHBHOCTH paoor, BwpaMeHHbIH B rro,n:rOTaBJIHBaeMbIX sanacax 

aa onny cKBaMHHy, TaK KaK OH He 3aBHCHT OT rJIy6HHbI 3aJIeraHHH 

3aJIeMH. 
Ilossnueaae 3epepeKTHBHoCTH reoJIOrOpa3Be,n:OQHbIX pa60T MOMeT 

6bITb ,n:ocTHrHyTo sa CQeT: 

1) KOHu:eHTpaU:HH reOJIOrOpa3Be,n:OQHWX pa60T rro HaH60JIee nep

crreKTHBHWM HarrpaBJIeHHHM; 

2) COBepllIeHCTBOBaHHH MeTo,n:HKH H KOMrrJIeKca reOJIOrOpa3Be

,n:OQHWX paoor: 
3) cOBepllIeHcTBoBaHHH TeXHHKH H MeTo,n:HKH CeHCMHQeCKHX paoor: 

4) YJIyQllIeHHH TeXHHKH H TeXHOJIOrHH 6ypOBbIX paoor; 

5) YJIyQllIeHHH reoepH3HQeCKHX HCCJIe,n:oBaHHH B CKBmKHHax H rro

BbIllIeHHH asmoca xepna: 
6) cOBepllIeHcTBoBaHHH TeXHHKH H TeXHOJIOrHH HcrrbITaHHH CKBa

MHH B npouecce 6ypeHHH H Qepe3 3KCrrJIyaTaU:HoHHylO KOJIOHHy. 
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PA3.QEJI IV 

HEeJ>TEfA30npOMblCJIOBASI fEOJIOfHSI 

rJIABA 1 

METOAbi H3Y'IEHH,. PAJPE30B CKBA)I(HH. BCKPblTHE
 
H OnP060BAHHE HE41TErA30HOCHbIX nJIACTOB
 

y crrex rrOHCKOBO-pa3Be~01lHbIX pa60T H 3<p¢eKTHBHOCTb paspa

60TKH BO MHOrOM 3aBHCHT OT rrOJIHOThi H xasecrsa reOJIOmlleCKDH 

HH<pOpMaUHH. 

Haysenae reOJIOrHlIeCKOrO paapesa CKBa:>KHHbI B npouecce ee 6y
peHHH H HCrrbITaHHH HMeeT ueJIbW Orrpe~eJIeHHe JIHTOJIOrHH rOpHbIX 

nopon, BCKpbIBaeMbIX CKBa:>KH!IOH. MOr.u.HOCTH rrJIaCTOB. HX B03paCTa; 
BbIHBJIeHHe He<pTHHbIX H ra30BbIX nJIaCTOB; yCTaHOBJIeHHe HX npoayx
THBHOCTH, KOJIJIeKTOpCKHX CBOHCTB, a TaK:>Ke <pH3HKO-XHMHlIeCKHX 

CBOHCTB He<PTli, rasa H BO~bI. , 
, Bce npaxeamouraeca B aacroantee BpeMH MeTO~bI H3YlleHHH pas

pe30B CKBa:>KHH CJIe~yeT pa3~eJIHTb aa reonoraxecxae, reorpaaase
CKHe H' reOXHMHlIeCKHe. 

K reoJIOrHlIeCKHM MeTo~aM OTHOCHTCH H3YlleHHe paspeaos CKBa
:>KHH rro xepny, urnaxy H oepasuax noponsr, oT06paHHbIM 60KOBbIM 

rpyHToHOCOM. a TaK:>Ke H3YlleHHe npoo H$H, rasa H BO~bI, B3HTbIX 
H3 CKBa:>KHHbI. 

rt>0<pH3HlIeCKHe MeTO~I OCHOBaHbI na HCCJIe~OBaHHH pa3JIHlIHbI?C 
<pH3HlIeCKHX CBOHCTB nopon senocpencrseano B CTBOJIaX CKBa:>KHH. 
no 3aMepeHHbIM <pH3HlIeCKHM napaaerpax MO:>KHO CY~HTb 0 JIHTOJIO
mlleCKOH xapaxrepncraxe paspeaa, KOJIJIeKTOpCKHX CBOHCTBax nopon 

H xapaxrepe HaCblr.u.eHHHIHx He<PTbW. ra30M HJIH BO~OH. Feorpasaae
CKHe MeTO~bI OTHOCHTCH K KOCBeHHbIM MeTO~aM HCCJIe~OBaHHH reOJIO
rHtIeCKOrO paspeaa CKBa)KHH. 

B nocnenaee BpeMH ~JIH H3YlleHHH yrJIeBO~OpO~OB H 15HTyMOB. 
conepacaumxca B ropmrx noponax, llIHpOKO BHe~pHIOTCH reOXHMHlIe
CKHe MeTO~bI. 

HaH60JIee rrOJIHOe npe~CTaBJIeHHe 0 paspese CKBa.:>KHHbI Hero 
He<pTera30HOCHOCTH MO:>KHO rrOJIYllHTb npa rrpHMeHeHHH. KOMrrJIeKCa 
reOJIOmlleCKHX, reo<pH3HlIeCKHX H reOXHMHlIeCKHX HCCJIe~OBaHHH. 

B 3aBHCHMOCTH OT xapaxrepa nopon, cnaraioutax paspes, H OT Ha3Ha
lIeHHH CKBa:>KHHbI rrpHMeHHWTCH .pa3JIHlIHbIe KOMrrJIeKCbI MeTO~OB. 

TaK. nOHCKOBbIMH CKBa:>KHHaMH paspes aa nnourann BCKpblBaeTCH 
snepsue, rr03TOMY B HHX npOBO~HTCH HaH60JIee nOJIHbIH KOMnJIeKC 
HCCJIe~OBaHHH, a 3KCnJIyaTauHoHHbIe CKBa:>KHHbJ 6ypHT aa yxce H3Y
lIeHHOH nnomana, rr03TOMY B HHX npHMeHHeTCH 60JIee rrpOCTOH KOM
nJIeKC HCCJIe~OBaHHH. 

§ 1. feOJlOrHlfeCKHe MefoAbi HCCJleAooaHHSI CKoalKHH 

K reOJIOmlleCKHM MeTo~aM OTHOCHTCH H3YlleHHe paspesa CKBa
:>KHHbI aenocpencrneano rro 06pa3UaM ropaoa noponsr, H$H, rasa 
H BOJJ.bl. , 

KOJIHlIeCTBo oronpaeaoro H3 CKBa:>KHHbI xepaa 3aBHCHT OT ee xa
reropaa. B onopasrx CKBa:>KHHaX npoxonxa KOJIOHKOBbIMH ~OJIOTaMH 
06bIlIHoCOCTaBJIHeT 100 % HX rJIy6HHbI. B napaaerpasecxax CKBa:>KH

nax xepn oroapaercs ~JIH nOJIylleHHH Heo6xo~HMbIX ~aHHbIX 0 reOJIO
rHlIeCKOM crpoeaaa H Heqrrera30HocHOCTH HOBbIX nepcnexraaaerx 
repparopan HJIH 30H, a TaK:>Ke ~JIH nOJIylleHHH He06xo~HMbIX napa

MeTpOB ~JIH HHTepnpeTaUHH reorpaaaxecxax MaTepHaJIOB. B nOHCKOBbIX 
CKBa:>KHHaX xepa oT6HpaeTCH B npennoaaraeusrx neprerasoaocasrx 
romuax, B pa3Be~01l8bIX - TOJIbKO B npeaenax TOH lIaCTH aepre

ra30HocHOH TOJIr.u.H, KOTopaH BKJIWlIaeT npoA)'KTHBHbIe nJIaCTbI. 
B 3KCrrJIyaTaUHoHHbIJ!: CKBa:>KHHaX xepa oroapaior B Ka:>K~OH ~ecHTOH 
CKBa:>KHHe TOJIbKO H3 H$HHbIX HJIH raaossrx nJIaCTOB ~JIH ~eTaJIbHOrO • 

H3YlleHHH HX KOJIJIeKTopCKHX CBOHCTB. CKBa:>KHHbI, B KOTOpbIX oT6H
paior xepa, ~OJI:>KHbI 6bITb pasaoxepno pacnOJIO:>KeHbI no nnoutaaa, 
B HarHeTaTeJIbHbIX CKBa:>KHHaX pexoxeanyercs oroapars xepn B Ka:>K

~OH CKBa:>KHHe H3 HHTepBaJIa nponyxrnaaoro nJIaCTa, B KOTOpbtH aa
MelleHa saxasxa paoosero areara, ~JIH onpenenenas nopacrocra 
H npoaauaeaocra nopon. 3HaHHH KOJIJIeKTOpCKHX CBOHCTB nJIaCTa 
noxoryr OCBoeHHW naraerarensaux CKBa:>KHH H peryaapoaamno 
npouecca 3aBO~HeHHH. 

B oueaoxaax CKBa:>KHHaX He06xo~HMO oT6HpaTb--KepH no sceay 

nJIaCTY, Bnbe30MeTpHlIeCKHx H KOHTPOJIbHbIX CKBa:>KHHaX - H3 
rrpo~YKTHBHbIX nJI9-CTOB. . 

JIHTOJIOmllecKyw xapaxrepacrnxy paspesa H npH3HaKH aepre
HOCHOCTH B HeM MO:>KHO asysars no urnaxy. 9TOT MeTo~ 3HallHTeJIbHO 

ycrynaer xeroay H3YlleHHH paspeaa no xepny, TaK KaK llIJIaM npen
CTaBJIHeT C060H pa3~p06JIeHHbIe ~OJIOTOM KyCOllKH noponu. KpOMe 
roro, orneasaue 06JIOMKH B 3aBHCHMOCTH OT HX ~HaMeTpa H nJIOTHOCTH 
noponsr nO~HHMawTcH no CKBa:>KHHe npOMblBOllHOH :>KH~KOCTblO 

C Heo~HHaKoBoH CKOpOCTbW, n03ToMY B oopasue urnaxa, oT06paHHOM' 
na YCTbe CKBa:>KHHbI, 6Y~YT Haxo~HTbCH 06JIOMKH. suneceansre C pas
HOH rJIy6HHbI. 9T0 3aTpY~HHeT onpenenenae rJIy6HHbI ssmoca urnaaa 

H npHBH3KY 06pa3uOB K reOJIOrHlIecKoMY paapesy. He60JIbllIHe06
JIOMKH nopoa B mnaxe He ~aWT B03MO:>KHOCTH onpenenars no HHM 

KOJIJIeKTOpCKHe CBOHCTBa npO~YKTHBHbIX nJIaCTOB H crenens 
HX He<PTeHaCbIr.u.eHHOCTH. HeCMOTpH aa oraeseamse He~OCTaTRH, 
llIJIaM CJIe~yeT oroapars B passenosuux CKBa:>KHHaX scex xarero

pHH. 
B onopnsrx, napaxerpasecxax H nOHCKOBbIX CKBa:>KHHaX llIJIaM 

oT6HpaWT rro scexy CTBOJIy CKBa:>KHHbI, B pa3Be,n:01lHbIX - TOJIbKO 
B HHTepBaJIaX Heq>Tera30HOCHbIX CBHT. B 3KCrrJIyaTaUHoHHbIX, aarae
TaTeJIbHbIX H Ha6JIw~aTeJIbHbIX CKBa:>KHHaX llIJIaM, KaK npaBHJIO, He 

oT6HpaWT. 
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Oopasusr IIOpO,lI. oT6HpalOTCH 60KOBbIM rpyHToHOCOM B paaaenos
HbIX CKBa)l{HHaX BCeX KaTerOpHH H3 HHTepBaJIOB, He oxapaxrepaso

BaHHbIX KepHOM, ,lI.JIH H3YlJeHHH JIHTOJIOrHH, B03paCTa HJIH sepre

HOCHOCTH II op0,lI., cnararomax HHTepBaJI, eCJIH HeJIb3H IIOJIYlJHTb O,lI.HO

3HalJHbIH OTBeT na IIOCTaBJIeHHble "BOIIpOCbI IIO reO¢H3HlJeCKHM ,lI.aH

HbIM. Oepasuu 60KOBbIMH rpyHToHOCaMH oT6HpalOT IIOCJIe 3aBet>IIIeHHH 

na CKBa)l{HHe IIpOMe)l{YTOlJHbIX HJIH OKOHlJaTeJIbHbIX IIpOMblCJIOBO

reO¢H3HlJeCKHX pa60T. 

JI.JIH oroopa 06pa3u.OB Cyrn.eCTByIOT CTpeJIHIOrn.He H CBepJIHrn.He 60

xosue rpyHToHOCbI. B nacroaruee BpeMH ace 60JIbIIIee pacnpocrpane

HHe IIOJIylJaeT cBepJIHrn.HH 60KOBOH rpyHToHOC. C ero IIOM0rn.blO H3 

CKBa)l{HHbI H3BJIeKalOT U.HJIHH,lI.pHlJeCKHe oopasusr ropnux IIOpO,lI., 

asrcaepnenasre H3 ee CTeHOK. JI.HaMeTp oopasuoa ,lI.OCTHraeT 20 MM, 

a BblCOTa 40 MM. TaKoH pasaep oepasuoa II03BOJIHeT oIIpe,lI.eJIHTb JIH

TOJIOmlJeCKHH COCTaB IIOpO,lI.bI, H3YlJHTb ee crpyxrypy, KOJIJIeKTOpCKHe 

CBoHcTBa H uepreuacsnueanocrs. 
I1HTepBaJIbI oroopa xepna 'H IIIJIaMa YCTaHaBJIHBalOTCH reOJIOrHlJe

CKOH CJIy)l{60H opraaasauaa, IIpOH3BO,lI.Hrn.eH 6ypeHHe CKBa)l{HHbI, H 

¢HKCHpyIOTCH B reOJIOrO-TeXHHlJeCKOM napsne. B npouecce 6ypeHHH 

CKBa)l{HHbI HHTepBaJIbI oroopa oopasnoa ,lI.OJI)I{HbI YTOlJHHTbCH. Ilepen 
HalJaJIOM oroopa xepna H3 3a,lI.aHHOrO HHTepBaJIa pexoaeanyerca 

IIpOH3BO,lI.HTb KOHTPOJIbHbIH npoxep 6ypoBoro HHcTpyMeHTa., 3TO II03BO

JIHT TOlJHee IIpHBH3aTb oroepaauue oopaausr ropnux IIOpO,lI. K rJIy6HHe. 

B IIpOu.ecce 6ypeHHH CKBa)l{HH IIpOH3BO,lI.HTCH oIIp060B2HHe IIJIa

CTOB, IIepCIIeKTHBHbIX na He¢Tb H ras. 06'beKTbI,lI.JIH HCIIbITaHHH OIIpe

,lI.eJIHIOTCH IIO ,lI.aHHbIM xepna H IIPOMbICJIOBO-reO¢H3HlJeCKHX HCCJIe,lI.O

BaHHH. JI.JIH u.eJIeH oIIp060BaHHH IIJIaCTOB B npouecce 6ypeHHH HCIIOJIb

3YlOTCH IIJIaCTOHCIIblTaTeJIH, crrycxaeaue B CKBa)l{HHY aa KapOTa)l{HOM 

Ka6eJIe H na 6YPHJIbHbIX rpyoax. nJIaCTOHCIIblTaTeJIH, cnycxaeaue 

B cxaascnay na rpyriax, ztator 60JIee uanescasre pe3YJIbTaTbI. C HX 

IIOMOrn.blO MO)l{HO He TOJIbKO yCTaHoBHTb, lJeM nacsnuea IIJIaCT (He¢TblO, 

ra30M HJIH BO,lI.OH), HO H OIIpe,lI.eJIHTb BeJIHlJHHY IIpHTOKa ¢JIIOH,lI.a H3 

IIJIaCTa H napaxerpu IIJIaCTa. nJIaCTOHCIIblTaTeJIb na KapOTa)l{HOM 

KaQeJIe II03BOJIHeT BblHCHHTb JIHIIIb xapaxrep nacsnnenas IIJIaCTOB 
¢JIIOH,lI.aMH. • 

PeKOMeH,lI.yeTcH IIpOH3BO,lI.HTb oIIp060BaHHe HeIIOCpe,lI.CTBeHHO IIOCJIe 

BCKpbITHH IIJIaCTOB. 3Toro IIpaBHJIa oc06eHHO CJIe,lI.yeT IIpH,lI.ep)l{HBaTbCH 

IIpH oIIp060BaHHH IIJIaCTOHCIIbITaTeJIeM na KapOTa)l{HOM Ka6eJIe H3-3a 

ero MaJIOH eMKOCTH. Ilpn oIIp060BaHHH IIJIaCTOB, IIOCJIe BCKpbITHH 

KOTOpbIX CKBa)l{HHa ,lI.JIHTeJIbHOe BpeMH HaXO,lI.HJIaCb B 6ypeHHH HJIH 

IIpOCTaHBaJIa, IIJIaCTOHCIIblTaTeJIH 06b1lJHO 3aIIOJIHHIOTCH ¢HJIbTpaTOM 

IIPOMbIBOlJHOH )l{H,lI.KOCTH. 

Ilpn 6ypeHHH CKBa)l{HHbI He06xo,lI.HMO CJIe,lI.HTb sa nedrreraaonpo

HBJIeHHHMH na YCTbe. Heprs 06Hapy)l{HBaeTCH B BH,lI.e IIJIeHOK B »ce

JI06ax HJIH IIpHeMHHKax. fa3 yCTaHaBJIHBaeTCH IIO pa3ra3HpoBaHHIO 

pacTBopa. B 3THX CJIylJaHX He06xo,lI.HMO oT6HpaTb Ha aHaJIH3 IIp06bI 

He¢TH HJIH raaa. CJIe,lI.yeT oroapart, na aHaJIH3 IIp06bI He¢TH, IIOJIylJeH

asre IIpH HCIIbITaHHH CKBa)l{HHbl IIJIaCTOHCIIbITaTeJIHMH • 

HaH60JIee IIOJIHylO ¢H3HKO-XHM:HlleCKYIO xapaxrepncraxy 06eCIIe

lJHBaeT OT60p IIp06 He¢TH, raaa H BO,lI.bI BO BpeMH HCIIbITaHHH CKBa)l{HHbI 

sepea 3KCnJIyaTau.HOHHylO KOJIOHHy. Xapaxrepacraxy IIJIaCTOBblx 

He¢TH H r-aaa MO)l{HO IIOJIYlJHTb npa oroope HX npoo rJIy6HHHblM IIpO

600T60pHHKOM. 

§ 2. Pa~HoHanbHblii KOMnneKC reo~H3HlfecKHx 
HCCJJe,ll.OBaHHH ,lI.nD pa3nHlfHblx xareropaa CKBalKHH 

B CBH3H C He60JIbIIIHM npouenroa orcopa xepna B npouecce 6ype

HHH Hero HenOJIHblM BbIHOCOM HCKJIlOlJHTeJIbHO aascaoe 3HalJeHHe 

B 06rn.eM KOMIIJIeKCe H3ylJeHHH paapeaos CKBa)l{HH IIpH06peTalOT 

MeTO,lI.bI IIpOMblCJIOBOH reO¢H3HKH. 

JI.JIH H3YlJeHHH pa3JIHlJHblX HHTepBaJIOB paapeaa B 3aBHCHMOCTH 

OT reOJIOmlJeCKHX sanas IIpHMeHHIOTCH COOTBeTCTBylOrn.He reO¢H3HlJe

CKHeHCCJIe,lI.OBaHHH, a perHcTpau.HH HX IIpOH3BO,lI.HTCH C pa3JIHlJHOH 

,lI.eTaJIbHOCTblO. B npenenax He¢Tera30HOCHbIX CBHT ocyuiecranaerca 

60JIee IIOJIHblH KOMIIJIeKC, a 3aIIHCb IIpOBO,lI.HTCH B MacIIITa6e rJIy6HH 

1 : 200. no scesry CTBOJIy CKBa)l{HHbI IIpOBO,lI.HTCH reO¢H3HlJeCKHe 

HGCJIe,lI.OBaHHH B MeHbIIIeM 06'beMe B MacIIITa6e rJIy6HH 1 : 500. 
feo¢H3HlJecKHe HCCJIe,lI.OBaHHH, KaK IIpaBHJIO, IIpOBO,lI.HTCH B He

06Ca)l{eHHOH CKBa)l{HHe. Ilocne KpeIIJIeHHH CKBa)l{HHbI KOJIOHHOH 

MO)l{HO IIpOBO,lI.HTb TepMoMeTpHIO, aKycTHlJeCKHH H HMIIYJIbCHblH 

KapOTa)l{. • 

B CKBa)l{HHaX, 6ypHrn.HXCH aa 3HalJHTeJIbHylO rJIy6HHy, reorpasn

lJeCKHe HCCJIe,lI.OBaHHH IIpOBO,lI.HTCH IIoHHTepBaJIbHO, IIO Mepe 6ypeHHH. 

3TO naer B03MO)l{HOCTb ,lI.0 OKOHlJaHHH 6ypeHHH CKBa)l{HHbI BbIHBHTb 

IIpO,lI.yKTHBHble IIJIaCTbl H TeM caMbIM yCKOpHTb OU.eHKY HOBblX naoma
,lI.eH, a TaK)I{e rapaarnpyer 60JIee IIOJIHylO HH¢OPMaU.HIO 0 paapese 
CKBa)l{HHbI. 

KOMIIJIeKC reO¢H3HlJeCKHX HCCJIe,lI.OBaHHH B OIIOpHbIX, napaaerpa

lJeCKHX H IIOHCKOBbIX CKBa)l{HHaX 3aBHCHT OT reoJIorO-reO¢H3HlJeCKHX 

xapaxrepacrax paapeaos paaona H B OCHOBHOM COCTOHT H3 CTaH,lI.apT

noro 3JIeKTpOKapOTa)l{a (HCCJIe,lI.OBaHHe IIoTeHu.HaJI- HJIH rpanaenr

30H,lI.aMH), 3aIIHCH c06CTBeHHOH IIOJIHpH3au.HH ropnsrx nop0,lI., 60KO

aoro KapOTa)l{HOrO 30H,lI.HpOBaHHH (HCCJIe,lI.OBaHHe nHTblO-IIIeCTblO 

rpa,lI.HeHT-30H,lI.aMH pa3JIHlJHOH ,lI.JIHHbl), 3JIeKTp030H,lI.HpoBaHHH, xa

BepHOMeTpHH, pa,lI.HOaKTHBHoro xaporaxca (rasoaa-xaporaac H HeH

TPOHHblH raMMa-KapOTa)l{). B KOMIIJIeKC reO¢H3HlJeCKHX HCCJIe,lI.OBaHHH 

TaK)I{e BKJIlOlJalOT HH,lI.YKU.HOHHbIH xaporaac, axpaaaponanusre 30H,lI.bI 

(rpex- HJIH CeMH3JIeKTp0,lI.Hble), aKycTHlJeCKHH xaporaxc, raMMa-raMMa

xaporaxc, sxpauapoaannue MHKp030H,lI.bl, raaoaua xaporaxc. B pane 

paHoHoB npHMeHeHHe HH,lI.yKu.HOHHoro MeTO,lI.a COBMeCTHO C 3KpaHH

pOBaHHbIMH 30H,lI.aMH MO)l{eT 3aMeHHTb 60KoBoe xaporascaoe 30H,lI.H

pOBaHHe. JI.JIH pa3Be,l1.0lJHbIX CKBa)l{HH H3 yxasanaoro KOMIIJIeKCa 

MO)l{HO HCKJIlOlJHTb raaosua xaporaac H sxpauaposauaue 30H,lI.bI. 

JI.JIH 3KCIIJIyaTau.HOHHbIX CKBa)l{HH npa HCCJIe,lI.OBaHHH IIO sceay 

CTBOJIy CKBa)l{HHbl He06xo,lI.HMO npOBO,lI.HTb CTaH,lI.apTHbIH 3JIeKTpO
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xaporasc H xaaepuouerpmo, a npn orcyrcrnan 3aMeTHOH paanansr 
Me>K,lJ.y conporuaneanaxa nJIaCTOBbIX BO,lJ. If npOMbIBOllHbIX >Klf,lJ.I<O
CTeH - raxaa-xaporaac. B np0,lJ.YKTlfBHbIX anrepaanax npOBO,lJ.lfTCH 
60KOBoe KapOTa>KHOe soannposanae, MlfKP030H,lJ.lfpOBaHlfe If KaBepHO
MeTplfH, a ,lJ.JIH nOCJIe,lJ.y~~ero KOHTpOJIH 3a pa3pa60TKOH peKOMeH
,lJ.yeTcH nposonnre pa,lJ.lfOaKTlfBHbIH KapOTa>K (raaxa-xaporasc If HeH
TPOHHbIH raMMa-raMMa-KapOTa>K) . .lI.aHHbIH KOMnJIeKC npOMbICJIOBO
reorpaaasecxux lfCCJIe,lJ.OBaHlfH MO>KeT npnaeaarscn B CKBa>KlfHaX, 
3anOJIHeHHbIX npOMbiBOllHOH >Klf,lJ.KOCTb~ KaK aa BO,lJ.HOH, TaK If aa 
Heq>THHOH OCHOBe (sa acxmoseaaea anexrpauecxax MeTO,lJ.OB). B noc
JIe,lJ.HeM cnyxae MO>KeT lfCnOJIb30BaTbCH lfH,lJ.YKlJ.lfOHHbIH KapOTa>K. 

§ 3. feOXHMH'IecKHe MeTOAbi H3}"1eHHH paapeaos CKBalKHH 

K reoxaxasecxax MeTO,lJ.aM, nOJIYlllfBllilfM paasarue npn asyseann 
paapesoa CKBa>KlfH, CJIe,lJ.yeT OTHeCTlf ra30BbIH, JI~MlfHeCueHTHbIH 

If rlf,lJ.pOXlfMlfllecKlfH. 
fa30BbIH MeTO,lJ. na npaxrnxe BKJI~lIaeTCH B KOMnJIeKC reopaaase

CKlfX MeTO,lJ.OB If npaxeasercs B onopaux, napaaerpasecxax If no
lfCKOBbiX cxaascaaax. Ilpa ra30BOM xaporasce Be,lJ.eTCH aaanas rasa, 
pacrsopenuoro B rJIlfHlfCTOM pacrsope, a TaK>Ke usysaercs llIJIaM non 

. JI~MlfHOCKonOM. 3TlfM MeTO,lJ.OM MO>KHO BbIHBlfTb rasosue lfJIlf Heq>TSI
HbIe nJIaCTbI B BCKpbIBaeMoM paspeae. O,lJ.HaKO aeocxonnao lfMeTb 
B BH,lJ.y, xro npa 6YPE'Hlflf cItBa>KlfHbI na TH>KeJIOM pacrsope Heq>THHbIe 
lfJIlf rasoasre nJIaCTbI MoryT 6bITb He 3aq>lfKCHpOBaHbI ra30BbIM xapo
Ta>KeM. B cnysae aapyureaas pescaxa 6ypeHlfH H yxeasureaa» nJIOT
HOCTlf paCTBopa MoryT 6bITb yCTaHOBJIeHbI ra30npOHBJIeHlfH OT npo
,lJ.YKTlfBHbIX nJIaCTOB, paaee npOH,lJ.eHHbIX CKBa>KlfHoH. Bee 3TO B 3Ha
lIlfTeJIbHOH creneaa 3aTpY,lJ.HHeT nnrepnperanmo ,lJ.aHHbIX rasosoro 
xaporasca. 

Jl~MlfHecueHTHOMY aayseaato noaaepraiorcs 06pa3UbI xepaa, 
uraaxa, 06pa3UbI, oT06paHHbIe 6eKOBbIM rpyHToHOCOM, a TaK>Ke 
rJIlfHlfCTbIH_ paCTBOp. LJacTo nOT MeTO,lJ. npaaeaaercs COBMeCTHO 
C ra30BbIM KapOTa>KeM. 

K reoxaaasecxax MeTO,lJ.aM CJIe,lJ.yeT OTHeCTlf asyseaae 6HTyMH
H03HOCTlf 06pa3UOB ropHbIX nopo,lJ. If BO,lJ. B JIa60paToplfHX lfJIlf He-

o nOCpe,lJ.CTBeHHO aa cxasonre C npaaeaeauex opraaasecxax paCTBO
pareaea. Ilpn H3YlleHlflf CKBa>KlfH npOBO,lJ.HTCH ranpoxaaaxecxae 
lfCCJIe,lJ.OBaHlfH, 3aKJI~lIa~LIJ,lfeCH B onpeaenenaax XlfMlflleCKoro If 

6lfTyMHoro COCTaBa nJIaCTOBbIX BO,lJ.. 

§ 4. OCHoBHble npHHllJInbi BbiAeneHHH npoAyKTHBHblX 
H MapKHpylOm.HX ropH30HTOB B paspese CKBalKHH 

.lI.JIH nOJIYlleHlfH MaKClfMaJIbHOrO KOJIHlIeCTBa ,lJ.aHHbIX 0 reOJIOrlf
lIeCKOM paspese CKBa>KlfHbI H ee aedrreaocaocrn aeooxonnxa KOMnJIeKC
HaH o6pa60TKa scero MaTepHaJIa, nonyseaaoro pa3JIlfllHbIMlf MeTO
,lJ.aMlf B npouecce lf3YlleHlfH CKBa>KlfH. Ilpescre Bcero Bce KaMeHHbIe 

MaTeplfaJIbi T~aTeJIbHO HCCJIe,lJ.y~TcH, a reOq>lf3lflleCKlfe ,lJ.aHHbIe 
aarepnpernpyiorca . 

Kepa, llIJIaM If 06pa3UbI, oT06paHHbIe 60KOBbiM rpyHToHOCOM, 
,lJ.OJI>KHbI 6bITb 3a,lJ.OKyMeHTlfpOBaHbI aenocpeacrseaao H8 6ypOBOH. 
.lI.OJI>KHO TaK>Ke 6bITb COCTaBJIeHO nepaasaoe reOJIOrHlIeCKoe onacaaae 
If npoaseeaen OT60p npoo aa paamrsuue BH,lJ.bI lfCCJIe,lJ.OBaHlfH. 113 
np0,lJ.YKTlfBHhIX nJIaCTOB 06pa3UhI xepna CJIe,lJ.yeT HanpaBJIHTb ,lJ.JIH 
onpeneneaas nopacrocra, nponanaexocra, Heq>reHaChIiIJ.eHHOCTlf. 
.lI.OJI>KHhI 6hITb oT06paHbI TaK>Ke 06pa3UhI xepaa ,lJ.JIH nerporparpase
CKlfX If q>aYHlfCTlflleCKlfX lfCCJIe,lJ.OBaHlfiL 

. B pe3YJIbTaTe KOMnJIeKCHOH reOJIorO-reOq>lf3lflleCKOH aarepnpe
rauan B paspese BhI,lJ.eJIH~TCH MapKlfpy~~lfe ropH30HThI If paspes 
paClIJIeHHeTCH no JIlfTOJIOrHlIeCKOMY nplf3HaKy Ha TOJI~lf If nJIaCThI, 
YCTaHaBJIlfBaeTCH crpararparpasecxaa nplfHa,lJ.JIe>KHOCTb nOCJIe,lJ.HHX, 
BbI,lJ.eJIH~TCH nponauaevue nJIaCThI-KOJIJIeKTOpbI If aenpoaauaeaue 
rornna-rroxpsnnxa, a TaK>Ke BbIHCHHeTCH xapaxrep HaChIiIJ.eHHH nna
CTOB-KOJIJIeKTOpOB Heq>Tb~, ra30M lfJIlf BO,lJ.OH. 0 xapaxrepe HaChILIJ,e
HlfH nJIaCTOB MO>KHO cyaars no oopasuax nopon, nO,lJ.HHThIM as CKBa" 
>KlfH, no Heq>Tera30npOHBJIeHlfHM If npOMhICJIOBO-reOq>lf3lflleCKlfM ,lJ.aH
HhIM. Ilo xepay TaK>Ke MO>KHO ,lJ.aTb npensaparensaoe sexmosenae 
o q>JI~lf,lJ.e, HaChIiIJ.a~~eM nJIaCT. CBeTJI3H OKpaCKa Heq>reHaChI~eHHoro 
oopasua xepaa If pe3KlfH sanax 6eH3HHa rOBopHT 0 HaJIlflllflf B nJIaCTe 
JIerKOH Heq>Tlf C60JIbllilfM coaepacaaaea rasa. TeMHaH OKpaCKa nerpre
HaChI~eHHhIX 06pa3UOB xepna If cna6bIH sanax 6eH3lfHa csanerem
CTBYIQT 0 HaJIlflllflf B nJIaCTe TH>KeJIOH OKlfCJIeHHOH Heq>Tlf. 06pa3UbI 
nopoa as raaossrx nJIaCTOB cyxae.. TOJIbKO xro lf3BJIelleHHhIe lf3 
CKBa>KHHhI HJIH aa CBe>KeM lf3JIOMe OHlf lfMe~T peaKlfH sanax 6eH
saaa. 

DOJIbllIY~ nOMO~b nonpeneneana xapaxrepa aacsnneaaa nna
CTOB. OKa3bIBa~T ,lJ.aHHbIe 0 npOHBJIeHlfHX Heq>Tlf If rasa BO BpeMH 6y
penas. Ilpa 6ypeHlflf CKBa?KlfHbI aeooxonnxo YCTaHOBlfTb T~aTeJIb
Hoe Ha6JI~,lJ.eHlfe aa npOMhIBOllHOH >Klf,lJ.KOCTb~ If q>lfKClfpOBaTb xa
JIeHlliHe npnaaaxa Heq>Tlf If rasa . 

. Hannsne Heq>Tlf If raaa B reppareaaux nnacrax. ycneurad ycra
HaBJIlfBaeTCH npoxucnoso-reopaaaxecxaxa MeTO,lJ.aMlf. 3HalllfTeJIbHO 
rpyaaee 3TO cneaan. ,lJ.JIH nJIaCTOB, CJIO>KeHHhIX Kap60HaTHhIMlf nopo
,lJ.aMlf. .lI.JIH YCTaHOBJIeHlfH Heq>rera30HOCHOCTlf paspesa CKBa>KlfHhI 
CJIe,lJ.yeT TaK>Ke lfCnOJIb30BaTb ra30BhIH KapOTa>K. 

DOJIee nOJIHbIe ,lJ.aHHhIe 0 Heq>Tera30HOCHOCTlf BO BpeMH 6ypeHlfH 
nator lfCCJIe,lJ.O·BaHlfH, nposeneansre acmsrarenaxa naacros. Haaoonee 
ysepeanua OTBeT 0 xapaxrepe aacsnneaas nJIaCTOB noaysaerca npn 
cnycKe lfcnhITaTeJIH cpa3Y nocne BCKPhITlfH nJIaCTa ,lJ.OJIOTOM, nOKa 
B nJIaCT eute He npoaax q>lfJIbTpaT rJIlfHlfCTOro pacraopa. CJIe,lJ.yeT 
lfMeTb B Blf,lJ.y, xro no OTpHuaTeJIbHhIM peaynsrarax acnsrranas, xorna 
nOJIYlleHhI q>lfJIbTpaT lfJIlf nJIaCTOBaH BO,lJ.a, HeJIb3H ,lJ.eJIaTb 0,lJ.H03Hall
Hoe saxmoseane 06 OTCyTCTBlflf Heq>Tlf lfJIlf rasa B nJIaCTe, TaK KaK 
q>lfJIbTpaT, npOHHKa5I B nJIaCT, OTTeCHHeT Heq>Tb lfJIlf ras OT 3a60H 
CKBa>KHHbI, a nJIaCTO~aH 60,lJ.a MO>KeT 6bITJ> nOJIylleHa fl3 BhIllIe- lfJIlf 
~ 1% 
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PHC. 80. J'eonoro-reo.paaa-recxaa paapes CKBa
>KHHbl 

§ 6. BCKp~THe, onpo6oBaHHe npoAyKTHBHhIX nJlaCTOB 
H sen ~TaHHe CKBalKHH 

Heprsnue H raaonue nJIaCTbI ,n:OJI)I{HbI BCKpbIB.aTbCH na 6ypOBOM. 

pacrsope, HCKJIIO'IaIOlIJ,eM B03MO)l{HOCTb npoHHKHoBeHHH B nJIaCT ero 

epHJIhTpaTa H C03.L\aIOlIJ,eM MHHHMaJIhHOe npOTHBO.L\aBJIeHHe aa nJIaCT. 

Ilpn Heco6JIIO,n:eHHH 3THX yCJIOBHH MO)l{eT npoH30HTH 3Ha'IHTeJIhHOe 

CHH)I{eHHe npo,n:yKTHBHoCTH CKBa)l{HHbI, a B pane CJIy'IaeB npO.L\yKTHB

HhIH nJIaCT MO)l{eT 6bITb nponyuten. 

Bpe.L\HOe BJIHHHHe epHJIbTpaTa npOMhIBO'IHOH )l{H,n:KOCTH aa npo

.L\YKTHBHOCTh HeepTHHhIX HJIH raaoastx nJIaCTOB npOHBJIHeTCH B CJIe

.L\yIOlIJ,eM. BO.L\a (epHJIhTpaT), nponnxaa B nJIaCT, ynepxcasaercs B no-. 

pHCTOH cpene KanHJIJIHpHbIMH CHJIaMH H ,n:JIH ee BbITeCHeHHH H3 no

POBblX KaHaJIOB Heo6xo.L\HMO C03,n:aTb 3Ha'IHTeJIhHblH nepena,n: ,n:aBJIe

HHH. Ho naace npa 3THX yCJIOBHHX nona H3 nopoasrx KaHaJIOB BbITeC

HHeTCH TOJIbKO 'IaCTH'IHO. 3TO HBJIeHHe npHBO.L\HT K CHH)I{eHHIO npo

HHu.aeMOCTH nJIaCTa B npH3a6oHHoH 30He H sarpynnaer nponaaxceane 

HeepTH HJIH rasa K CKBa)l{HHe. ElIJ,e 3Ha'IHTeJIhHee BJIHHeT na KOJIJIeK

TopCKHe CBOHCTBa npecnas TeXHHtIeCKaH aona. OHa, npOHHKaH B nJIaCT, 

He TOJIbKO ynepaomaercs B HeM KanHJIJIHpHbIMH CHJIaMH, HO H BhI3bI

saer pascyxanxe r JIHHHCTbIX 'IaCTHu., CO.L\ep)l{alIJ,HXCH B npo,n:yKTHBHhIX 

KOJIJIeKTOpax, H TeM caMbiM npHBO.L\HT K CHH)I{eHHIO npoHHu.aeMOCTH 

nJIaCTa B npH3a6oHHOH 30He. HaH60JIee 3Ha'IHTeJIbHO pasoyxaane 

rJIHHHCTbIX xacran BJIHHeT na CHH)I{eHHe npoHHu.aeMOCTH nOJIHMHKTO

BhIX KOJIJIeKTopOB. 
B HaCTOHlIJ,ee BpeMH BCKphITHe nJIaCTOB npOH3BO.L\HTCH TaK)I{e na 

ra3006pa3HbIX arenrax, ,n:Byxepa3HbIX H rpexoaaaux nenax npa MeCT

HOH U.HpKyJIHU.H!-!. O.L\HaKO 3TH MeTO.L\hI erne He nOJIy'IHJIH umpoxoro 

pacnpocrpaneaas. HaH60JIee 6JIarOnpHHTHhIMH 6y.L\yT yCJIOBHH ,n:JIH 

BCKphlTHH nJIaCTOB npn pannosecna Me)l{.L\y nJIaCTOBhIM H rH.L\pOCTa

THtIeCKHM ,n:aBJIeHHeM, 'ITO 06eCne'IHBaeT coxpaHHOCTh eCTeCTBeHHOH 

npOHHu.aeMOCTH KOJIJIeKTopa. YCJIOBHH paBHOBeCHH MO)l{HO C03.L\aTh 

npa npHMeHeHHH BpalIJ,aIOlIJ,erOCH porop-npesenropa H npyrnx TeXHH

'IeCKHX cpe.L\CTB, 06eCne'IrrBaIOlIJ,HX Ha.L\e)l{HYIO repMeTH3au.HIO YCTbH 

CKBa)l{HHbI H perynaponaane .L\aBJIeHHH B HeH na ypoane nJIaCTOBoro. 
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60pa xepna, a CJIeBa--JIlKaJIy rJIy6HH B MeTpax. ElIJ,e .neaee .L\aeTCH 

crparnrparpnuecxaa uncana. JIHTOJIOrH'IeCKaH KOJIOHKa COCTOHT H3 

.L\BYX nOJIOBHH. Ha JIeBOH nOJIOBHHe KOJIOHKH HaHOCHTCH JIHTOJIOrH

'IeCKHH COCTaB nopon no .L\aHHbIM oroopaanoro xepna B 06'heMe, CO

OTBeTcTByIOlIJ,eM npouenry ssmoca xepna. Ilpa 3TOM HCnOJIb3YIOTCH 

nannsre mrrepnperanaa reoepH3H'IeCKHX HCCJIe.L\OBaHHH:. Ilpasaa no

JIOBHHa KOJIOHKH, He OCBelIJ,eHHaH KepHOM, 3anOJIHHeTCH no ,n:aHHbIM 

nnrepnperauan reoepH3H'IeCKHX HCCJIe,n:OBaHHH, BbinOJIHeHHOH C y'Ie

TOM .L\aHHbIX no xepny, uinaay H 06pa3u.aM 60KOBoro rpynronoca, 
JleBaH nOJIOBHHa KOJIOHKH OCTaeTCH 3anOJIHeHHOH: TOJIbKO TaM, rne 
6bIJI nO.L\HHT xepn. TaKoH MeTO,n: COCTaBJIeHHH KOJIOHKH CKBa)l{HHbI 

HarJIH,n:HO nOKa3b1BaeT creneas OCBelIJ,eHHOCTH paspeaa xepnox. 

KC 

E2I33 .f5:±l2. 

2 - neCqaHHK; 3 - H3BeCTHlIK 

'520 

552 

'5281------1===-=r25.
R - - - =_ 1'-'1 

'511li 

M 

I----..:jf- .

i 

" 

1 - aprHJIJIHT; 

§ 5. Ilocrpoeuae reoJlorO-reocj)H3HlfecKHx paapeaos CKBalKHH 

HH)I{eJIe)l{alIJ,HX OTJIO)l{eHHH, He,n:OCTaTOtIHO Ha,n:e)l{HO OT,n:eJIeHHhIX 
naxepaxn OT ncnsrryexoro nJIaCTa. 

Ilpa BhI,n:eJIeHHH 06'heKTOB, no,n:JIe)l{a+U.HX HCnhlTaHHIO, Heo6xo,n:HMO 

ytIHThIBaTh sees KOMnJIeKC ,n:aHHhIX reOJIOrHtIeCKHX H reOepH3HtIeCKHX 

HCCJIe,n:OBaHHH. f10JIO)l{eHHe HaMetIeHHhIX K HCnhITaHHIO nJIaCTOB B paa
pese CKBa)l{HHhI HaH60JIee naneacao onpenenaercs no KOMnJIeKcy 

reoepH3HtIeCKHX HCCJIe,n:OBaHHH. f10 HHM yCTaHaBJIHBaeTCH HHTepBaJI 
neprpopauna CKBa)l{HHhI. 

Paapes CKBa)l{HHhI COCTaBJIHeTCH no MaTepHaJIaM KOMnJIeKCHOH 

HHTepnpeTau.HH reOJIOrHtIeCKHX H reoepH3HtIeCKHX MeTo,n:OB ee H3ytIe

HHH. Ero BhltIeptIHBaIOT na MHJIJIHMeTpOBoH HJIH tIepTe)l{HOH 6yMare, 

B IIOCJIe,n:Hee BpeMH ero COCTaBJIHIOT aa KapOTa)l{HOii 6yMare HJIH He

nocpencrnenuo na nnarpaxxax craanapraoro xaporaxca, 
f10 BceH cKBa)l{HHepeKoMeH,n:yeTcH COCTaBJIHTh paapes B- MacIma6e 

1 : 500, no nponyxrnanof TOJIlIJ,e - B MacIma6e 1 : 200. 3TO naer 

B03MO)l{HOCTh HCnOJIh30BaTh xaporaxcnue ,n:HarpaMMhI roro )l{e Mac

urratia 6e3 YMeHhllleHH}I H TeM caMbIM H36eraTb HCKa)l{eHHH npn 

nanrorpacapoaauna. 1!.JIH r JIy60KHX CKBa)l{HH pa3pe3 COCTaBJIHeTCH 

B MaCllITa6e 1: 1000 HJIH 

1 : 2000, npa 3TOM xapo

raacnue ,n:HarpaMMbI npnxo

,n:HTCH naarorparpapoaan.. 

Paspes no MOlIJ,HbIM npo

,n:YKTHBHhIM TOJIlIJ,aM COCTaB

JIHeTCH B MaClllTa6e 1 : 500. 
f10pH,n:OK COCTaBJIeHHH 

paapesa CKBa)l{HHhI CJIe.L\YIO

lIJ,HH (pHC. 80). Ilpexcne 
scero C npanoa CTOpOHhI 

JIHCTa 6yMarH HaHOCHT .L\Ha

rpaMMY 3JIeKTpHtIeCKOrO 
xaporasca - xpnasre KC H 

f1e. ECJIH .L\JIH anrepnpe

Tau.HH nannoro paapesa 

HMeIOT 3HatIeHHH .L\pyrHe 

BH.L\hI KapOTa)l{HhIX HCCJIe

,n:oBaHHH (pa~HoaKTHBHoro 
xaporasca, MHKp030H,n:HpO

BaHHH HJIH xaaepnover

pHH), TO HX ,n:HarpaMMhI aTK

)l{e CJIe,n:yeT HaHeCTH na 

paapea, B u.eHTpe sepreaca 

PHCYIOT JIHTOJIOrH'IeCKHH 

paspes CKBa)l{HHhI, cnpasa 

OT Hero - HHTepBaJIhI OT

'" 
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BaeTCH ,n;OJIOTOM MeHblIIero ,n;HaMeTpa H ~KCnJIyaTHpyeTcH C OTKpbITbIM 
CTBOJIOM (pHC. 81, c). . 

KOHCTPYKqH~ nepsoro rnna npnaeaserca rorna, xorna <pH3HKO
reOJIOrHqeCKHe yCJIOBH~ nponyxraaaoro nJIaCTa n03BOJIHIOT BCKpbI
sars ero npOMbIBOqHOii )l{H,n;KOCTblO, aa KOTOpOH 6ypHJICH sees CTBOJI 
CKBa)l{HHbI, a TaK)I{e eCJIH uexearnpoaaaae 3KCnJIyaTaqHoHHoH KO
JIOHHbI He oxascer aa npo,n;yKTHBHOCTb nJIaCTa cyutecraenaoro OTpH
qaTeJIbHOrO BJIHHHHH. 

KOHCTPYKqH~ sroporo rana npHMeH~eTC~ B TOM cnyxae, eCJIH 
nonycraxo BCKpbIBaTb nJIaCT TOM )l{e npOMbIBOqHOH )l{H,n;KOCTbIO, KOTO
pOH 6YPHJIC~ sees CTBOJI CKBa)l{HHbI, HO qeMeHTHpOBaHHe KOJIOHHbl 
npasonar K pesxoay CHH)I{eHHIO npOH3Bo,n;HTeJIbHOCTH CKBa)l{HHbI. 

KOHCTpyKqHH rpersero H xeraeproro THnOB npHMeH~IOTC~ npa 
He06xo,n;HMOCTH BCKpbITHH npo,n;yKTHBHoro nJIaCTa Ha HHOH npoMbI
BOqHOH )l{H,n;KOCTH, qeM ra, aa KOTOpOH 6ypHJIC~ sees CTBOJI CKBa)l{HHbI. 
ECJIH CTBOJI CKBa)l{HHbI CJIO)l{eH HeycTOHtIHBbIMH noponaxa, cny
CKalOT XBOCTOBHK (TpeTHH THn), npa YCTOHqHBblX noponax CKBa)l{HHa· 
onp060BaeTC~ C OTKpbITbIM CTBOJIOM (qeTBepTblH THn). 

Ileprpopauas 06Ca,lJ;HOH KOJIOHHbI npOH3Bo,n;HTC~ ,n;JI~ BOCCTaHOBJIe
HH~ cooouteaas CKBa)l{HHbI C nJIaCTOM nOCJIe cnycxa H qeMeHTHpOBa
HH~ 3KCnJIyaTaqHoHHoH KOJIOHHbI. HH)I{e ,n;aIOTCH pexoxennauaa no 
BbI60py HHTepBaJIOB neprpopanna, paspaooraaaae aaropaxa.: 

ECJIH necxauua nJIaCT aacsnuen B BepXHeH qaCTH He<PrblO, a B no
aourse - BO,n;OH H no ,n;aHHbIM reo<pH3HqeCKHX HCCJIe,n;OBaHHH ycra
HOBJIeHO nOJIO)l{eHHe BHK, TO HH)I{Hee OTBepCTHe HHTepBaJIa neprpo
pauaa BO H36e)l{aHHe 6bICTpor0 06Bo,n;HeHH~ CKBa)l{HHbI ,n;OJI)I{HO 6bITb 
pacnonoaceno aa paCCTO~HHH He xenee 4 M OT BHK (pHC. 82, a). 

a 0 8 e a e }H 

r=:===I ~ ~ ••••• I. ~ 5' p:::;:::::q 6 ~ 1 
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PHC. 82. Bhl60p MeeT nepeopauaa rrpo.nyKTHBHhlX rrJl8CTOB 

J .;.. 3prUJI.nuT; neC'I3UHK: 2 - HecjrreHocHhlA; 3 - BOAOHOCHhlA; 4 - 1330HOCHhlA; H30eCTHlIK: 
5 - '1HCThlA; 6 - Helj)TeHocHhlll; 7 - npocaoa aprHJlJlHT3; CTpeJlK3MH nOK333HhI y'l3CTKH 

nepljlopaUHH 

flOKep 

Puc. 

a 

Bpeaaoe BJIH~HHe aa npO,n;yKTHBHOCTb nJIaCTa OKa3bIBaeT npOHHK
HOBeHHe B Hero qeMeHTHoro paCTBopa BO BpeM~ qeMeHTHpOBaHH~ 

3KCnJIyaTaqHOHHOH KOJIOHHbI. UeMeHTHblH paCTBOp npOHHKaeT B nopsr 
H TpeW.HHbI nJIaCTa, 3aTeM, npespautaacs B qeMeHTHbIH xaxeas, 3a
xpuaaer HX H TeM caMblM 3HaqHTeJIbHO CHH)I{aeT npoaanaexocrs npa
3a60HHOH 30HbI He<pTera30HOCHbIX nJIaCTOB. HaH60JIee 3qxpeKTHBHbIH 
MeTO,n; npenoxpaneaas nJIaCTa OT BJIHHHHH uexeara - npaaeaeane 
COOTBeTCTBylOW.eii KOHCTpyKqHH CKBa)l{HHbl, HCKJIlOqalOw.eif conpa
KOCHOBeHHe neuerrraoro pacrsopa C npo,n;YKTHBHbIM nJIaCTOM. 

DPH pa3JIHqHbIX reOJIOrO-3KOHOMHqeCKHX YCJIOBH~X MoryT 6bITb 
peKOMeH,n;OBaHbI cnenyioume KOHCTpyKqHH CKBa)l{HH. 

1. DPO,n;YKTHBHbIH nJIaCT H noponu Ha,n; HHM BCKpbIBaIOTc~ ,n;OJIO

TOM onaoro ,n;HaMeTpa. B CKBa)l{HHY ,n;o 3a60~ crrycxaercs 3KCnJIyaTa
unonnas KOJIOHHa H qeMeHTHpyeTC~. CB~3b CKBa)l{HHbI C nJIaCTOM BOC
CTaHaBJIHBaeTC~ nepdopauaen (pHC. 81, a). 

2. Ilponyxraaasra nJIaCT H ssnneaeacamae noponsr TaK ace, KaK 
H B npe,n;bI,n;yw.eM cnyxae, BCKpbIBaIOTc~ O,n;HHM H '»eM )l{e ,n;OJIOTOM. 
B CKBa)l{HHY cnYCKaeTC~ 3KCnJIyaTaqHoHHa~ KOJIOHHa C nocnenyro
w.eH MaH)I{eTHOH 3aJIHBKOH qeMeHTOM. CB~3b CKBa)l{HHbI C nJIaCTOM 
npOHcxo,n;HT no 3apaHee nep<PopHpOBaHHbIM OTBepCTH~M B KOJIOHHe 
npOTHB neqrraaoro nJIaCTa (pHC. 81,6). 

3. CKBa)l{HHa 6YPHTC~ ,n;o nponyxraaaoro nJIaCTa. 3aTeM cny
CKaeTC~ 3KCnJIyaTaqHoHHa~ KOJIOHHa H uexearapyercs. BCKpbITHe 
nponyxrasaoro nJIaCTa npoH3Bo,n;HTC~ nOCJIe qeMeHTHpoBaHH~ KO
JIOHHbI ,n;OJIOTOM MeHblllero ,n;HaMeTpa. DPOTHB nerprerasoaocaoro 
nJIaCTa yCTaHaBJIHBaeTCH nepeopnposaaauq XBOCTOBHK (pHC. 81, 8). 

4. KaK Ii B npe,n;bI,n;yw.eM cnyxae. 3KCnJIyaTaqHoHHa~ KOJIOHHa 
cnYCl\a~TC5J Ii l\eMeQTHpyeTcR no BCKPblTIi5J nJIaCTI;l, flJIaCT BCKPbl' 
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PaCCT05lHHe 3TO MO)l{eT 6bITb MeHbllIe 4 M, eCJIH nan BHK ecrs 

npOCJIOH r JIHHbI, KOTOpblH MO)l{eT OKaSaTbC5I 3KpaHoM aa nYTH BO)l.bI 
K HH)I{HHM )l.bIpaM neprpopanna. 

B xapoonaruux rpeunraoaarux nJIaCTaX, TaK)I{e He nOJIHOCTbIO 

HaCblIUeHHbIX HeepTbIO, HH)I{HHe OTBepCTH5I neptpopanan cnenyer pac

nonarars OT BHK HeCKOJIbKO asnue, lJeM B necsaaux nJIaCTaX, 

aa paCCT05lHHH 6-10 M aan HHM (pHC. 82, 6). 3TO oc06eHHO neooxo
)l.HMO YlJHTbIBaTb )l.JI5I nJIaCTOB C HHSKHMH KOJIJIeKTOpCKHMH CBOH

CTBaMH, npn OCBoeHHH H 3KCnJIyaTauHH KOTOpbIX 6y)l.yT npOHSBO,lI,HTbC5I 

COJI5IHOKHCJIOTHa51 06pa60TKa HJIH ranpopaspua. 
J1.JI5I nJIaCTOB, HaCblIUeHHbIX B sepxaea lJaCTH raSOM, a B HH)I{HeH

aerprsto, neptpopanau nO)l.JIe)l{HT HH)I{H5I5I HeepT5IHa51 ero sacrs, npn

lJeM sepxaee orsepcrne )l.OJI)I{HO 6bITb ynaneno OT fHK na 6-10 M, 

T, e. 60JIbllIe, lJeM OT BHK, TaK KaK ras SHalJHTeJIbHO nO)l.BH)I{Hee 

BO)l.bI H cKopee MO)l{eT npopBaTbC5I B HHTepBaJI nepepopaUHH 
(pHC. 82, 0). 

B rex cnysasx, xorna B sepxaea xacra HeepT5IHOrO nJIaCTa HMeeTC5I 

CB060)l.HbIH ras, a CHHSy yCTaHOBJIeHa BO)l.a, HHTepBaJI nepepopaUHH 

)l.OJI)I{eH pacnonararsca B cepennne aedrreaacsnuenaoit lJaCTH nJIaCTa 

(pHC. 82, a). HH)I{Hee H sepxaee oTBepCTH5I )l.OJI)I{HbI 6bITb na COOTBeT

CTByIOIUHX paCCT05lHH5IX OT BHK H fHK, 0 KOTOpbIX rOBOpHJIOCb ssnue. 

DOJIHOCTbIO aacsnneaasre HeepTbIO HJIH rasox nJIaCTbI, HMeIOIUHe 

SHalJHTeJIbHYIO paClJJIeHeHHOcTb, cnenyer neprpopaponan, aa BCIO 

HX MOIUHOCTb (pHC. 82, 8). DpH HaJIHlJHH MOHOJIHTHOrO nJIaCTa C xo

POllIHMH KOJIJIeKTOpCKHMH CBOHCTBaMH H BO)l.OHanOpHbIM pe)l{HMOM 

cnenyer neprpopnponan, 1/3-2/3 sepxaea lJaCTH nJIaCTa (pHC. 82, e). 
3TO 06eCnelJHT npo)l.JIeHHe 6eSBO)l.HOrO nepHO)l.a 3KCnJIyaTaUHH CKBa

)l{HHbI, ocooenuo )l.JI5I sanescea, npnyponeaaux K nOJIOrHM nnartpop

MeHHbIM CKJIa)l.KaM. Hexoropsre HCCJIe)l.OBaTeJIH ClJHTaIOT, lJTO npn 

HenOJIHOH neprpopauaa nponyxrnanoro nJIaCTa MoryT 6bITb 60JIbllIHe 

norepn HeepTH, TaK KaK npOHHuaeMOCTb B HanpaBJIeHHH, nepnennnxy

JI5IpHOM K HanJIaCTOBaHHIO, xysce, lJeM no HanJIaCTOBaHHIO. 3TO nOJIO

)l{eHHe CnpaBe)l.JIHBO TOJIbKO ,lI,JI5I nJIaCTOB, 06JIa,lI,aIOIUHX SHalJHTeJIbHOH 

HeO)l.HOpO)l.HOCTbIO. OnbIT paspaoorxn SaJIe)l{eH B nJIaCTaX C XOpO

llIHMH KOJIJIeKTOpCKHMH CBOHCTBaMH H CJIa60H paClJJIeHeHHOCTbIO 

CBH)l.eTeJIbCTByeT 0 TOM, lJTO B nJIaCTaX, nepepopHpOBaHHbIX TOJIbKO 

B BepXHeH lJaCTH, B npouecce paapaoorxu npOHCXO,lI,HT paBHOMepHbIH 

nozrsev BHK no BceH nJIOIUa)l.H H 06eCnelJHBaeTC5I BbICOKHH K03epepH
UHeHT HeepTeOT,lI,alJH. 

ECJIH B HH)I{HeH lJaCTH HeepT5IHOrO nJIaCTa BCTpelJaIOTC5I MaJIOMOru

nue npOCJIOH nJIOTHbIX nopozt )l{eJIaTeJIbHO HH)I{HHe OTBepCTH5I nep

epopaUHH pacnonarari, nan 3THMH npOCJI05lMH (pHC. 82, JIC). DpH na

JIHlJHH raSOBOH nranxn )l.JI5I npenynpeacneaus 6blcTporo npopsrsa 
rasa B cKBa)l{HHY peKOMeH)l.yeTc5I BepxHHe oTBepCTH5I nepepopaUHH 
pacnoaaran, non nJIOTHbIMH npOCJI05lMH, YCTaHOBJIeHHbIMH HH)I{e fHK. 

DpoCTpeJI 3KCnJIyaTaUHoHHoH KOJIOHHhI npOHSBO)l.HTC5I KyMyJI5ITHB

HbIMH, nyJIeBbIMH H ropnenasraa neprpoparopaan. KYMYJI5ITHBHa51 

nepdopauna SHalJHTeJIbHO 3<p¢eKTHBHee BCKpbIBaeT nponyxrnanue 

, 

nJIaCTbI, lJCM 3TOT BH,lI, npOCTpeJIOB nOlJTH nOJIHOCTbIO saaeB CB5IS~ 
HHJI nyJIeByIO ~\opne)l.HYIO neptpopauaa. 

DpH nep¢opaUHH npO)l.yKTHBHbIX nJIaCTOB aaxcaoe SHalJeHHe HMeeT 

nJIOTHOCTb OTBepCTHH Ha 1 M nJIaCTa. OT 3Toro BO MHorOM saBHCHT 

npO)l.yKTHBHoCTb CKBa)l{HH. DJIOTHOCTb oTBepcTHH npHHHMaeTC5I B sa

BHCHMOCTH OT xapaKTepa KOJIJIeKTopa. J1.JI5I xopouro npoaanaeustx 
necuaaux nJIaCTOB npn KyMyJI5ITHBHOH nepepopar.r.HH ,lI,eJIaIOT He60JIb

1lI0e lJHCJIO oTBepcTHH, 06bIlJHO 4-6 ua 1 M HHTepBaJIa nepepopaUHH. 

DpH cpaBHHTeJIbHO HeO,lI,HOpO)l.HbIX KOJIJIeKTOpax, KaK necnaaux. TaK 

H xapcoaamux, npHMeH5IeTC5I neprpopauna C nJIOTHOCTbIO )1.0 20 OT

BepcTHH aa 1 M. HeO)l.HOp0,lI,Hble nJIaCTbI C HHSKHMH KOJIJIeKTOpCKHMH 

CBOHCTBaMH nepepopHpyIOTc5I C nJIOTHOCTbIO )1.0 30-40 OTBepcTHH 

na 1 M. Ilpauepao TaKyIO xce nJIOTHOCTb oTBepcTHH MO)l{HO pexoaen

)l.OBaTb npH nyJIeBOH nepepopaUHH. DpH TOpne,lI,HOH nepepopaUHH 

4-8 -()TBepCTHH aa 1 M. . 
Ilocne nepepopaUHH npO)l.yKTHBHbIX nJIaCTOB He06xo)l.HMO BbISBaTb 

nparox HS nJIaCTa. 3TO )l.OCTHraeTC5I YMeHbllIeHHeM )l.aBJIeHH5I B CTBOJIe 

CKBa)l{HHbI HH)I{e nJIaCTOBOro )l.aBJIeHH5I. Ilpouecc 3TOT nOJIylJHJI 

HaSBaHHe OCBOeHH5I CKBa)l{HHbI. MeTO)l.HKa OCBOeHH5I CKBa)l{HH pas

JIHlJHa H saBHCHT OT epHsHKO-reOJIOrHlJeCKHX CBOHCTB KOJIJIeKTOpa H 

xapaxrepa ero HaCblIUeHH5I. 
Ilepsof onepaunea B npouecce OCBOeHH5I CKBa)l{HHbl 51BJI5IeTC5I 

saMeHa UPOMbIBOlJHOH )l{H)l.KOCTH (rJIHHHCTOro pacraopa), na KOTOpOH 

npOHSBO)l.HJIaCb nepepopaUH5I CKBa)l{HHbl, BO)l.OH. DpH OCBoeHHH su
cOKOnpO)l.yKTHBHbIX nJIaCTOB MHorHe CKBa)l{HHbI B npouecce npoMbIBKH, 

T. e. saMeHbI rJIHHHCTOro pacrnopa BO)l.OH, HJIH no ee OKOHlJaHHH na

lJHHaIOT np05lBJI5ITbC5I He¢TbIO HJIH raSOM H sarea nepexonsr na epOH

TaHHpoBaHHe. B 60JIbllIHHCTBe CJIylJaeB saMeHbl rJIHHHCTOro pacraopa 

aa sony 6bIBaeT He,lI,OCTaTOlJHO )l.JI5I OCBOeHH5I CKBa)l{HHbI. DpHToK 

neqrm HJIH rasa HS TaKHX nJIaCTOB MO)l{eT 6bITb nOJIylJeH nyrex CHH

)l{eHH5I ypOBH5I )l{H,lI,KOCTH B CKBa)l{HHe. CHH)I{eHHe ypOBH5I npoaaso

)l.HTC5I xcsmpeccopca HJIH nyrea cBa6HpOBaHH5I. B HaCT05lIUee BpeM5I 

na npaxruxe cBa6HpoBaHHe npHMeH5IeTC5I OlJeHb penxo, TaK KaK 3TO 

Tpy)l.OeMKHH MeTO,lI, H npn HcnOJIbSOBaHHH ero npOHcxO,lI,HT sarpssne

HHe rJIHHHCTblM pacreopoa H HeepTbIO reppnropaa, na KOTOpOH pac

nOJIO)l{eHa CKBa)l{HHa. 
DpH OCBoeHHH CKBa)l{HHbI xostnpeccopox C)I{aTbIH BOS)l.yX nO,lI,aeTC5I 

B sarpyriaoe npocTpaHcTBo, orxyna OH nocrynaer nepes paooxae 

MyepTbI H nycxoson KJIanaH B HacocHo-KoMnpeccopHble rpyoa. DJIa

ronaps 3TOMy npoHCXO,lI,HT paaraaaposaune )l{H)l.KOCTH B Tpy6ax H 

BbI6pacbIBaHHe ee HS CKBa)l{HHbI. B pesyasrare CHH)I{aeTC5I ,lI,aBJIeHHe 

na nJIaCT, H HeepTb HJIII r-as HalJHHaIOT nocTynaTb B cxaaacnny. 3a

KalJKa sosnyxa KOMnpeccopoM B sarpyfinoe npocrpaacrso n pO)l.OJI

)l{aeTC5I )1.0 nepexona CKBa)l{HHbI aa epoHTaHHpoBaHHe HJIH )1.0 nOJIHOH 

aaxeau TeXHHlJeCKOH BO)l.bl HeepTbIO (nJIaCTOBOH BO)l.OH) B rpytiax H 

B saTpy6HoM npocTpaHcTBe. 
DpH OCBoeHHH CKBa)l{HHbl cBa6HpoBaHHeM CHH)I{eHHe cToJI6a )l{H)l.KO

CTH B HacocHO-KoMnpeccopHblX rpytiax npOHcxO,lI,HT sa ClJeT nepnona
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qeCKOrO cnycxa H nonsexa na TapTaJIbHOM KaH,~Te lBa6a (nOpIlIHSI). 

Bo BpeMSI cnycxa >KHJl.KOCTb npOXO.n.HT xepes OTKPNj;.A xaanaa csaoa. 
OpH no.n.'beMe KJIanaH 3aKpblBaeTCSI H sees c.TOJI6 >KH.n.KOCTH nan CBa
OOM Bbl6paCblBaeTC5I H3 CKBa>KHHbl. TaKHM 06pa30M 06eCneQHBaeTCSI 
CHH>KeHHe .n.aBJIeHHSI na nJIaCT H ocy~eCTBJISleTCSI Bbl30B npHTOKa 
He~TH HJIH ra3a H3 Hero. 

00 OKOHqaHHH OCBoeHHSI CKBa>KHHbl ee He06xoJl.HMO acnsrra'rs 
C uensto onpeaeaeaas .n.e6HTa, npo.n.yKTHBHOCTH, nJIaCTOBOro .n.aBJIeHHSI 
H T. n. ,UJISI He~TSlHblX CKBa)KHH .n.OJI>KHbI 6b1Tb TaK>Ke YCTaHOBJIeHbI 

ra30BblH ~aKTOp, npouenr 06Bo.n.HeHHOCTH H .n.aBJleHHe uacumeaaa. 
<l>oHTaHHbIe CKBa>KHHbI peKOMeHJl.yeTcSI acnuruaan, ua rpex 'pas

JIHqHblX pe~HMax C 3aMepOM scex He06xoJl.HMbIX napaaerpos. OpH 

HCTIblTaHHH He06xo.n.HMO oT6HpaTb TIp06b1 He~TH, ra3a H BO.n.bI, KaK 

TIpH arxocpepnsrx yCJIOBHSlX, TaK H npa nJIaCTOBbiX. 
H~OHTaHHpYIO~He CKBa)KHHbI 06b1qHO HCCJIe.n.YIOTCSI MeTo.n.OM 

npOCJIe>KHBaHHSI ypOBHSI. BOJIbllIOH 3<M>eJ{T .n.OCTHraeTCSI TIpH HCCJIe
Jl.0BaHHH TaKHX CKBa)KHHnOCJIe yCTaHoBKH CTaHKOB-KaqaJIOK HJIH 
nOCJIe cnycxa aaexrponorpyaorux HaCOCOB. . 

OpH OCBoeHHH nponyxrasnsrx nJIaCTOB, CJIO)KeHHblX Kap60HaT

HbIMH KOJIJleKTOpaMH C HH3KHMH KOJIJIeKTOpCKHMH CBOHCTBaMH, Jl.JISI 

YBeJIHqeHHSI npOJl.yKTHBHOCTH nJIaCTOB cnenyer npOH3Bo.n.HTb HX 
oopaoorxy COJISIHOH KHCJIOTOH. B OTJl.eJIbHblX cayxaax npa OCBoeHHH 
nJIaCTOB, COCTOSlrn.HX H3 neCqaHHKOB, .n.JISI YBeJIHqeHHSI .n.e6HT,OB CKBa· 

>KHH MO>KHO peKOMeH.n.OBaTb rnzpopaapus nJI?CTa. 

rJIABA II 

METO)lbl )lETAJIbHOfO fEOJIOfHlJECKOro H3YlJEHHjI 
3AJIE)I(~A HEII»TH H fA3A no )lAHHblM IiYPEHHjI 

§ r. KOPPeJlJI",HJI paapeaoa CKBa)l{HH 

Koppenauaea (yBSl3KOH) paapesos CKBa)KHH Ha3bIBaeTCSI cono
CTaBJIeHHe O.U.HoB03pacTHblx nopoa, BCKPblTbIX 9THMH CKBa)KHHaMH . 

.HaHJIyqUIHe pesyasrarsr npu KOppeJISlUHH paapesoa CKBa)KHH 
Jl.0CTHraIOTCSI 6JIaro.n.apSi KOMnJIeKCHOH YBSl3Ke reO~H3HqeCKHX Ma· 
TepHaJIOB C Jl.aHHblMH H3YQeHHSI ofipaauon xepaa H IlIJIaMa. 

Pa3JIHQalOT cnenyiounre BHJl.bI KOppeJISlu.HH: 06rn.ylO JIOKaJIbHylO, 

o6rn.ylO pefHOHaJIbHYIO H .n.eT3JIbHYIO. 
06rn.aSl JIOKaJIbHaSi KoppE!JISlU.HSI npencraanser C060H conocraane

HHe ncero paspesa CKBa>KHH B npenenax O.n.HOH pa3Be.n.OQHOH nnomana 
HJIH MeCTOpO)K.n.eHHH. Ilens ee - Bbl.n.eJIHTb H npOCJIeJl.HTb no nnoutana 

onopHble penepbl, 0.n.HoB03pacTHble cTpaTHrpa~HqeCKHe KOMnJIeKCbI 
nopon, nponyxrnanue TOJImH H BHyTpH nOCJle.n.HHX - nponyxrnsaue 
ropH30HTbI H nJIaCTbI. 

06rn.aSl peruouansnaa HJIH Me)KnJIorn.aJl.HaH KOppeJISlU.HH BbmOJI
HHeTCH no acexy paspesy CKBa)KHH .n.JIH npOCJIe)KHBaHHH YKa3aHHbIx 

BbIIIIe nonpaaaeneurrf paspesa B npenenax 30H He~era30HaKOnJIe. 
HHH, neqnerasoaocaax 06JIaCTeH H T. n. 
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8TH BH)l.bI KOppeJlSlUHH BblnOJIHHKrrCSI B OCHOBHOM C nOMOmblO 

.n.HarpaMM CKBa>KHH B MaCIllTa6e 1 : 500. .I1M Jl.oJI)KHbl npe)l.llleCTBOBaTb 

Trn.aTeJlbHaSi npHBSl3Ka xepna, JIHTOJIOrO-neTporpa~HQeCKHX, 61I0

CTpaTllrpa~H'leCKHXJl.aHHbIX H pe3YJIbTaTOB onpo60BaHHSI K .n.HarpaM

MaM npOMbICJIOBO-reO<pH3HqeCKHX HCCJIe.n.OBaHHH CKBa>KHH. 
nepe.n. Jl.eTaJIbHOH KOppeJISlu.HeH CTOHT sanasa BbI.n.eJIeHHH H npo

CJIe>KHBaHHSI B pa3pe3e npo.n.yKTHBHoH TOJIrn.H HJIH npo.n.yKTHBHOro 

ropH30HTa 0.n.HOB03paCTHblX penepos, npOHHu.aeMblX nJIaCTOB H npo
CJIDeB, HenpOtlHuaeMbIX npOCJIOeB, yCTaHOBJIeHHH HX H3MeHeHHSI 

BCJIe.n.cTBHe ,BblKJIHHHBaHHSI, JIHTOJIOrO-~aUHaJIhHOrO 3aMern.eHHH no 
nJIOlll,aJl.H H paspeay C u.eJIblO Jl.eTaJIbHOrO H3YQeHHH reOJIOrHQeCKorO 

CTpoeHHH 3aJIe)KeH He<pTH H raaa.
 
Ha nepnox srane )l.eTaJIhHOH KOppeJIHUHH H3yqeHHe npo.n.yKTHB-


HOH TOJIllI,H ocymeCTBJISleTCSI aa .n.HarpaMMax CTaH.n.apTHoro 30H.n.a
 
(KC, CO) B MaclllTa6e 1 : 500 C u.eJIbio )l.eTaJIbHO yCTaHoBHTb B3aHMO


HMH
 
OTHOllleHHe npO)l.yKTHBHoH TOJIIU.H, ropH30HTa, nJIaCTa C BMemalOm
 

HX	 nopo.n.aMH H HaMeTHTb HX rpaHHu.bl.
 
KOppeJISlUHIO pa3pe30B 6JIH3JIe)l{amnx CKBa)KHH HaQHHalOT C npen-


BapHTeJIbHOH YBSl3KH onopHblX penepoa. OTQeTJIHBO npOCJIe>KHBaeMblx 
no .n.aHHbThI xepua H KapoTalKa. ConocTaBJIeHHe CJIOeB B TOJIllI,e nopon

er o 
Me)K.n.y onopHblMH penepaMH cJIe)l.yeT npoH3BO.n.HTb OT HH>KeJIe)Karn. 
penepa K BblllleJIe>KameMY, Bbl.n.eJISISI na .n.HarpaMMax CKBa)KHH re )Ke 
CJIOH, naQKH H ropH30HTbI, KOTopble npe)l.BapHTeJIbHO 6b1JIH YCTa\lOB
JIeHbI B nepBoH CKBa:,KHHe. KpHTepHeM cpaBHeHHSI CJIy>KaT npH6JIH3H

TeJIbHOe Cxo.n.CTBO KOH<pHrypaUHH .n.HarpaMM CKBa>KHH, CooTBeTcTBylO
llI,HX O.n.H'oHMeHHblM nJIaCTaM, a TaK)I{e naJIeOHTOJIOfHQeCKHe .n.aHHble. 

ECJIH B KaKOM-JIH60 MeCTe Jl.HarpaMM KoppeJISlu.HSI napyuraerca,er o 
.n.HarpaMMbl COBMern.aIOT no KpOBJIe HJIH nonourse BblllleJIe)Karn. 
penepa H OT Hero npOCJIe>KHBaIOT nJIaCTbI csepxy BHH3 Jl.0 roro MeCTa, 

rne HapylllHJIaCb KOppeJlHUHSI npn conocTaBJIeHHH CHH3Y asepx. 
OJl.HOBpeMeHHO yCTaHaBJIllBaeTCH H npHQI1Ha HapyllleHHH KoppeJIHUHH. 

nOCJIe Bbl.n.eJIeHHH 0.n.Ho<pa3HblX perrepoe, npo.n.yKTHBHblX ropn

30HTOB H nJIaCTOB, a TaK)Ke BblSlCHeHHSI npHQHH BblSlBJIeHHblX aeco
rJIacHfi B paspeae OTJIO)l{eHHH npHCTynalOT KO BTOpoMy starry Jl.eTaJIb

HOH KoppeJIHUHH, B npouecce xoroporo conOCTaBJIeHHe BeJl.eTCSI BHyTpH 
npo.n.yKTHBHOro ropH30HTa, nJIaCTa, 3anHcaHHblX B MacllITa6e 1 : 200. 

OCHOBHblMH npOMblCJIOBO-reO~H3HQeCKHMH MeTo.n.aMH aa BTOpOMH
srane Jl.eTaJIbHOH KOppeJIHu.HH HBJISIIOTCSI: CTaHJl.apTHoe 9JIeKTp030H.n. 
pOBaHHe (KC, nc; pa)l.HOKapOTa)K (rM, HrM), HHJl.YKU.HOHHblii 

KapOTa)l{, KaBepHoMeTpHSI H MIIKp030H.n.HpoBaHHe. OpH 9TOM Jl.Ha
rpaMMbl MHKp030H.n.OB H KaBepHoMeTpml n03BOJIHIOT YTOQHHTb rpa-

HHUbl npoHHuaeMblx npOCJIOeB.
Ha .n.HarpaMMbI MaclllTa6a 1 : 200 nepeHocHT C .n.HarpaMM 1 : 500 

HaMeQeHHble rpaHHu.bl np0Jl.YKTHBHblX ropH39HTOB H nJIaCTOB H Bbl
)l.eJIHIOT BHyTpH HHX HOBble penepbl KaK MeCTHoro, TaK H oouiero 3Ha
QeHHSI. npOCJIeJi<HBaHHe O)l.HORMeHHblX HHTepBaJIOB BHyTpH nponyx
THBHblX nJIaCTOB senyr C YQeTOM PHTMHQHOCTH oca.n.Koo6pa30BaHHSI, 

06YCJIOBJIHBalOmeH npeHMYlll,eCTBeHHYIO napaJIJIeJIbHOCTb HanJIaCTO
203 



K 

sauus II H3JIH"tl1e penepos D Onpe,Il.eJIeHHbIX tIaCTSlX PI1TMOB. OC06eHHO 
TllI,aTeJIbHO H3YllaIOTCSI re HHTepBaJIbI paspesoa, rne Ha6JIIO,Il.aIOTCSI 
BbIKJII1HHB3HHe, BHYTpmpOpMaUHOHHble nepepbIBbI,JIHTOJIOrO-cpaUH
ansnue aaxeuieuaa. Ha Ka)i{,Il.oii naarpaaae Heo6xo,Il.HMO BbI,Il.eJIHTb 
BHyTpH nJIaCTa nponanaeaue H nenponauaeaue npOCJIOH. 

Ilocne nepecacneanux pa60T no Ka)i{,Il.OH CKBa)i{HHe npncrynator 
COCTaBJIeHHIO KOppeJISlUHOHHbIX cxea, 

§ 2. COCTaBJIeHHe KOPPeJIH~HOHHblf cxea 
KOppeJISlUHOHHaSl cxexa S1BJISleTCSI HTorOBbIM tIepTe)i{OM, o606ll1,a

IOllI,HM pe3YJIbTaTbI KOppeJISlUI1H paspesos CKBa)i{HH. BepTHKaJIbHbIH 

205 

8 - npoHHuaeMlie. 

~1 m2 M133 ! 8 4 

"5 m 6 b-j7 ~i ~9 

JIHUHH npO,ll,YKTHBHOA TOJlIll,H 
aprll.ll.llKT; 5 - penepu: 6 - H3BeCTHHK; 7 - a.lleBp0.llKT; npocnoa; 

HHu.aeMbie 

MaCillTa6 CXeMbI ,Il.eTaJIbHOH KOppeJISlUHH OTJIO)i{eHHH npO,Il.yKTHBHoH 
TOJIllI,H (ropH30HTa) npHHHMaeTCSI paBHbIM 1 : 200, o6ll1,eii KOppeJISI
UHH - 1 : 500 H MeJIhlle. [OpH30HTaJIbHbIH MacillTa6 rrpn nOCTpoeHHH 

3THX cxea He ytIHTbIBaeTCSI. 
COCTaBJIeHHIO cxeau npe,Il.illecTByeT BbI60p rpaHHUbI aa ,Il.HarpaM-

Max CKBa)i{HH, KOTopaSl 6y,Il.eT npnnara B xaxecrae JIHHHH conocraa
JIeHHH. 06bIIIHO B xanecrse TaKOH rpanausr npHHHMaeTCH nonoursa 

HaH60JIee Ha,Il.e)i{HOrO penepa aa ,Il.HarpaMMax O,Il.HOro HJIH HeCKOJIbKHX 
MeTO,Il.OB. DOJIO)KeHHe sroro penepa na KOppeJISlUHOHHOH cxexe 
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)J.OJDKHO orpascars xapaxrep HanJIaCTOBaHHH BHyTpH BCeH nponyx
THBHOH TOJIr.u.H (ropH30HTa), a TaK>Ke BepXHeH tIaCTH nO)J.CTHJIalOr.u.HX 

H HH>KHeH tIaCTH nepexpuaatoutax ee OTJIO>KeHHH. He pexoxeanyerca 
B KatIeCTBe JIHHHH conOCTaBJIeHHH npH-HHMaTb noaepxaocrs crpara

rpaqmtIeCKOrO HeCOrJIaCHH. 
Ha JIHHHIO conOCTaBJIeHHH KaK 6b1 HaHH3bIBalOTCH ace )l.HarpaMMbI 

HCCJIe)J.yeMblx CKBa>KHH na yposae nonourasr Bbl6paHHoro penepa. 

Ha )l.HarpaMMax )J.OJI>KHbl 6bITb YKa3aHbI xacnrraea H3MepeHHH, TJIy

6HHbI xepes 4 M (MH 06r.u.eH KOppeJIHl.I,HH - sepes 10 M), rpanausr 
onopaux penepoa, cTpaTHrpaqmtIeCKHX nO)J.pa3)1.eJIeHHH paapesa, 

npO)l.yKTHBHbIX ropH30HTOB, nJIaCTOB H npOCJIOeB, a TaK>Ke pa3)1.eJIH

IOr.u.HX HX aenpoaauaesrux CJIOeB (pHC. 83). OKOJIO Ka>K)l.OH CKBa>KHHbI 

BbItIeptIHBalOT JIHTOJIOrHtIecKylO KOJIOHKy. Ilocne sroro COe)l.HHHIOT 

JIHHHHMH ace Bbl)l.eJIeHHbIe, rpaanua H npacrynaior K BblHBJIeHHIO 

JIHTOJI<?ro-epaUHaJIbHblX nepexonoa BHYTp.H O)l.HOB03p.aCTHblX nJIaCTOB 

H npOCJIOcB. BblHBJIeHHYIO panee nosepxnocrs HeCOrJIaCHH noxa

suaator BOJIHHCTOH JIHHHeH. 0POH3BOJIbHOH IllTpHXOBKOH BbI)l.eJIHIOT 

HaH60JIee xapaKTepHble )l.JIH H3ytIaeMOrO pa3pe3a onopHble penepbl 

H.iIH naacru, nanpaxep HMelOr.u.He BO scex CKBa>KHHaX O)l.HH'aKoBYIO 

KOHqmrypal.l,HIO naarpaxa HJIH xapaxrepaayioinaeca O)l.HHaKOBblM 

MHKponeTporpaepHtIeCKHM COCTaBOM H T. n. CJIeBa OKOJIO KOJIOHOK 

YCJIOBHbIM 3HaKOM noxaauaaior HHTepBaJIbl oroopa KepH8. B npasoa 
HJIH JIeBOH tIaCTH sepresca BbltIeptIHBalOT crpamrparpaxecxyro KOJIOHKy 

C YKa3aHHeM ecex Bbl)J.eJIeHHbIX KOMnJIe,KCOB, nJIaCTOB H T. n, 
KOppeJIHl.I,HOHHble cxeMbl HBJIHIOTCH OtIeHb Ba>KHblM 6a3HCHblM 

reOJIOmtIeCKHM )J.OKyMeHTOM. C HX noxomsto BbIHCHHeTCH nOCJIe)J.o

B8TeJIbHOCTb oca)J.KOHaKOnJIeHHH; onpe)l.eJIHIOTCH H3MeHeHHH MOr.u.HOCTH 
O)J.HOHMeHHbIX nJIaCTOB, HX JIHTOJIOrHH H xapaxrep JIHTOJIOro-epa

UHaJIbHOH H3MeHtIHBOCTH; BblHBJIHIOTCH nOBepXHOCTH 'HeCprJIaCHH 

H T. n. Ha OCHOBe KOppeJIHl.I,HOHHbIX cxex COCTaBJIHIOTCH reOJIOrHtIe

cxae npoepHJIH, crpyxrypusre xaprsr H xapru Mor.u.HOCTeH, JIHTOJIOrO

epal.l,HaJIbHble xaprsr, nJIaCTOBbIe KapTbI. H npyrae, rparpasecxae )J.O

KyMeHTbI, C noxoiusro KOTOpbIX C03)1.aeTCH tIeTKOe npencraanenae 

o )J.eTaJIbHOM reOJIOrHtIeCKOM CTpoeHHH H3ytIaeMOH 3aJIe>KH. 

§ 3. YlfeT HCKpHBJIeHHR CKBa1KHH 

OPHtIHHbI HCKpHBJIeHHH CKBa>KHH MoryT 6bITb TeXHOJIOrHtIeCKHMH, 
TeXHHtIeCKHMH H reOJIOrHtIeCKHMH. 

TeXHOJIOrHtIeCKHe npHtIHHbl CBH3aHbl C npHMeHeHHeM HanpaBJIeH

aoro 6ypeHHH, K TeXHHtIeCKHM OTHOCHT -CHJIbHOe )l.aBJIeHHe aa 3a60H, 

npasonstuee K npononsnoay H3rH6y 6YPHJIbHbIX rpyo, a TaK>Ke 
pesxoe HeCOOTBeTCTBHe Me>K)J.y )l.HaMeTpaMH 6ypHJIbHbIX Tpy6 H 
)J.OJIOT. fe'OJIOrHtIeCKHMH npHtIHHaMH HCKpHBJIeHHH CKBa>KHH MoryT 

6bITb sepenoaanae nJIaCTOB pa3JIHtIHOH xpenocra H HX HaKJIOH. 
.lI.OJIOTO npH nepexone H3 rsepnux nonoronanarourax nopon B MHrKHe 
OTKJIOHHeTCH B HanpaBJIeHHH, nepneH)l.HKyJIHpHO\1 K HanJIaCTOBaHHIO. 
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PHC. 84, rOpH30HTaJlbHall (Ln) H BepTH

KaJlbHaSi (H n) npoeKUHH paccrosnas H
 
MeJKJlY )l.BYMSI coce)l.HHMR CTaHUHSlMH
 
(N~ 22 H 23) "PH saxepax HCKpHBJleHHSI
 

CKBaJKHH HHKJlHHOMeTpOM
 

PRC. 85. DOCTpoeHHe HHKJlHHOrp3MMbI
 
CKBaJKHHbI
 

OpH KpyTOM na)l.eHHH nJIaCTOB )J.oJIOTO CKOJIb3HT no 60JIee TBep)l.blM 

noponax B cropoay nanenas nJIaCTa. 
.II.JIH ytIeTa BJIHHHHH HCKpHBJIeHHH cKBa>KHHbl B nOCJIe)l.HeH He-

06XO)J.HMO onpenemrr» yrOJI OTKJIOHeHHH OT BepTHKaJIbHOH OCH (pHC. 84) 
H a3HMYT' HCKpHBJIeHHH. 00)1. a3HMyToM HCKpHBJIeHHH nOHHMaeTCH 

yron (<Po) B ropH30HTaJIbHOH nJIOCKOCTH Me>K)l.y a3HMyToM MarHHTHoro 

MepH)J.HaHa oC H HanpaBJIeHHeM 001 OT npoexuau OCH YCTbH CKBa
>KHHbI)l.O TOtIKH, JIe>Kar.u.eH aa HCKpHBJIeHnOH OCH CKBa>KHHbI (pHC. 85). 
B saxepu a3HMyToB HCKpHBJIeHHH BHOCHTCSl nonpasxa aa MarHHTHoe 

CKJIOHeHHe. 
YroJI OTKJIOHeHHH H a3HMyT HCKpHBJIeHHH 3aMepHIOTCH B CKBa

>KHHe Cnel.l,HaJIbHblM npnoopoa. Ha3blBaeMbIM HHKJIHHOMeTpoM, KOTO


pblH cnycxaercs B CKBa>KHHy )J.O 3a60H na TpeX>KHJIbHOM KapOTa>KHOM
 

Ka6eJIe. OpH nonseae HHKJIHHOMeTpa aa rJIy6HHax, KpaTHblx 25 M
 

(CTaHl.I,HHX), )J.eJIaIOTCH OCTaHOBKH )J.JIH aaxepoa. . 
.II.JIH BbltIHCJIeHHH a6COJIIOTHOH OTMeTKH, HanpHMep, KpOBJIH nJIaCTa 

(HaDe)' acxpsrroro HCKpHBJIeHHOH CKBa>KHHO H, He06xo)J.HMO H3 ray
6HHbI 3aJIeraHHH KpOBJIH sroro nJIaCTa (HnJI) susecrs aJIbTHTY)l.y 

YCTbH (onpe)J.eJIHeMylO reO)l.e3HtIeCKOH npHBH3KOH) co CBOHM '3HaKOM 
(±A) H cyMMapHylO nonpaBKY aa HCKpHBJIeHHe CKBa>KHHbl )1.0 3TOH 

rJIy6HHbI (I; ~H): Haf5c = H nn - (±A) - I; ~H; I; ~H = 
= I; (H-H rne H - HaKJIOHHaH )J.JIHHa ytIaCTKa Me)i{)l.y CMe>K

n)
, 

HbIMH CTaHl.I,HHMH saxepa; Hn - npOeKl.I,HH 3TOH )J.JIHHbl ua BepTHKaJIb-

HylO nJIOCKOCTb • 
.II.JIH ytIeTa HCKpHBJIeHHH CKBa>KHHbl B nnaue CTpOHTCSl cneuaane-

HblH tIepTe>K, Ha3bIBaeMblH HHKJIHHOrpaMMOH (CM. pHC. 85). 3a HatIaJIO 

KOOp)J.HHaT npHHHMaeTCH npOeKl.I,HH YCTbH CKBa>KHHbl - TOtIKa O. 
H3 Hee npOBO)l.HT npHMylO B HanpaBJIeHHH a3HMyTa HCKpHBJIeHHH 

nepsoro HHTepBaJIa, na KOTOpOH B MacIllTa6e tIepTe>Ka OTKJIa)l.blBalOT 
OTpe30K 001> paBHblH ropH30HTaJIbHOH npOeKl.I,HH nepaoro HCKpHB

JIeHHOrO HHTepBaJIa. 3aTeM HatIaJIO KOOp)l.HHaT nepeuocar B TOtIKy 01 

H )J.aJIee B TaKOH >Ke nOCJIe)l.bBaTeJIbHOCTH HaXO)J.HT rOpH30HTaJIbHble 

npOeKl.I,HH CJIe)l.ylOr.u.HX HCKpHBJIeHHbIX 3JIeMeHTapHbIX HHTepBaJIOB. 

06r.u.ee OTKJIOHeHHe (L) 3a60H CKBa>KHHbl epHKcHpyeTcH OTpe3KOM,
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coe,nHHHIOllI;HM nauano KOOp,nHHaT C nOCJIe,nHeH CTaH~HeH y 3a60H 

(OOn). OTKJIOHeHHe 3a60H CKBalKHHbI ,no KaKOrO-JIH60 nJIaCTa onpe

,neJIHeTCH HHTepnOJIH~HeH paCCTOHHHH MelK,ny KpOBJIeH HJIH nozio

lliBOH nJIaCTa H coce,nHeH CTaH~HeH H nepeHOCHTCH Ha CTpyKTypHwe 
H npyrue BH,nbI xapr. 

§ 4. Ilocrpoenne reoaora...eCKHX npoljJHJleii 

feOJIOrHlIeCKHH npO¢HJIb npeACTaBJIHeT C060H rpa¢HlIeCKOe H30

6palKeHHe B BepTHKaJIbHOH nJIOCKOCTH crpoenas neap H conepsca

llI;HXCH B HHX 3aJIelKeH. BbI60p HanpaBJIeHHH H lIHCJIa reOJIOrHlIeCKHX 

npO¢HJIeH 3aBHCHT OT ¢OPMbI, pasaepos H CJIOlKHOCTH crpoenaa 
3aJIelKH HJIH MecTOpOlK,ll,eHHH. 

ECJIH xecropccsneane rrpnyposeno K 6paxHaHTHKJIHHaJIbHOH 

CKJIa,nKe, TO npO¢HJIH pacnOJIaralOT B,nOJIb H BKpeCT npOCTHpaHHH. 

Ilpa HaJIHlIHH ,nH3bIOHKTHBHoro napyurenns JIHHHIO npO¢HJIH BbI6H

parer nepneH,nHKyJIHpHO K HeMy. B cnyxae JIHTOJIOrHlIeCKH sxpannpo

BaHHOH 3aJIelKH aa npO¢HJIe ,nOJIlKHa 6bITb H306palKeHa KapTHHa 

JIHTOJIOrO-¢a~HaJIbHOrOnepexona.: flPO¢HJIb CTpOHT C rora H3 cesep 

HJIH C sarrana aa BOCTOK no JIHHHH, coe,nHHHIOllI;eH CKBalKHHbI xepea 
KynOJI crpyxrypsr. 

flPO¢HJIb COCTaBJI5reTCH na OCHOBe cxexsr ,neTaJIbHOH KOppeJIH~HH. 
CJIeBa H3 xepreace npOBo,nHTCH 36coJIIOTHaH urxana rJIy6HH (pHC. 86). 
BepTHKaJIbHbIH H ropH30HTaJIbHbIH MaclIITa6bI nOCTpoeHHH ,nJIH CKJIa,n

1I3TbIX 06JIaCTeH 06bIlIHO BbI6Hp31OTCH o,nHHaKOBbIMH. B nJIaT¢OpMeH

HbIX 06JIaCTHX C He60JIblIIHMH yrJI3MH nanenns nJIaCTOB BepTHK3JIb

HWH M3ClliTa6 npHHHM3eTCH paBHbIM 1 : 200 HJIH: 1: 500. PH,nOM 

co lliKaJIOH rJIy6HH xepea npOH3BOJIbHYlO TOllKY nposonsr JIHHHIO, 

cooTBeTcTBylOllI;ylO na npO¢HJIe nOJIOlKeHHIO OCH KpaHHeH JIeBoil: 

CKBalKHHbI. OT 3TOH JIHHHH B Bw6paHHOM MaClIIT36e OTKJIa,nbIBaIOTCH 

ropH30HT3JIbHble npoexunn paCCTOHHHH MelK,ny BceMH CKBalKHHaMH 

na npO¢HJIe H xepea nonysennsre TOllKH npOBo,nHTCH JIHHHH, COOTBeT

CTBylOllI;He OCHM CTBOJIOB OCTaJIbHbIX CKBalKHH. ECJIH KaKHe-JIH60 

CKBalKHHbI HeBepTHKaJIbHbI, TO nOKa3b1B3eTCH HCKpHBJIeHHOe nOJIO

»ceaue CTBOJI3 CKBalKHHbI. flo a6COJIIOTHbIM OTMeTKaM OKOJIO CKBalKHH 

H3HOCHTCH rpannnu KalK,norOnJI3CT3 HJIH npOCJIOH B npeaenax HC
cneayexoro HHTepBaJIa npo,nyKTHBHOH TOJIllI;H. 

B npenenax nponyxrusaoro nJI3CT3 ,ll,OJIlKHbI 6bITb npOCJIelKeHbI 

nponauaevue H nenponnnaevus npOCJIOH H YKa33Ha HX JIHTOJIOrHlIe

CK3H X3paKTepHCTHKa. )KeJIaTeJIbHO, lIT06bI na npO¢HJIe 6bIJIH BbI

,ll,eJIeHbI H noponsr, nO,ll,CTHJIalOllI;He H nepexpuaaiouiae HCCJIe,nyeMbIH 

npO,ll,yKTHBHbIH nJI3CT. JIHTOJIOmlleCKaH xapaKTepHCTHKa nJIaCTOB 

H npOCJIOeB HaHOCHTCH YCJIOBHbIMH 3HaKaMH. Ilocrre sroro npOBO

,ll,HTCH BO,ll,OHe¢THHble, r330He¢THHble H ra30Bo,nHHble KOHT3KTbI, yK3

3bIBalOTCH HHTepBaJIbl onp060BaHHH H HX pe3YJIbTaTbI H BbI,ll,eJIHIOTCH 
3aJIelKH He¢TH H raaa. 

C nououn.io reOJIOmlleCKHX npO¢HJIeH MOlKHO nOJIYllHTb 60JI ee 

aarvranaoe npeacrasaeane 0 reOJIOrHlIeCKOM CTpoeHHH 3aJIelKH H 
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MeCTOpOJK.u.eHHH. DPH H3y'leHHH JIHTOJIOro-<paIJ;HaJIbHOH H3MeH'lH

BOCTH reOJIOrH'leCKHH npo<pHJIb HBJIHeTCH nO'lTH e.u.HHCTBeHHbIM noxy
MeHTOM, xapaKTepH3YIO~HM pasnasaue JIHTOJloru'leCKHe nepexonu 
B nponyxrasaux nnacrax, B3aHMHoe nOJIOJKeHHe npOHHIJ;aeMbIX H 

HenpOHHIJ;aeMbIX nopon B paspese. 

§ 5. COCTaBneHHe THnOBoro H CBOAHoro paapeaOB 

Dpe.u.BapHTeJIbHO BBe.u.eM nOHHTHH HCTHHHOH (HopMaJIbHoH), sep
THKaJIbHOH H BH.u.HMOH MO~HocTeH nJiaCTOB. 

Kparxamuee paccrosaae MeJK.u.y KpOBJIeii H noaouraoa nnacra 
Ha3bIBaerCH HCTHHHOH (HopMaJIbHoH) MO~HOCTbIO nJiaCTa~. BepTH

KaJIbHaH MO~HOCTb h pasaa paCCTOHHHIO MeJK.u.y KpOBJIeii H nonoiusoa 
nnacra no BepTHKaJIH. BepTH.KaJIbHaH MO~HOCTb nJiaCTOB BCKpbI

BaeTCH BepTHKaJIbHOH CKBaJKHH{)H. DPH yrne naneaaa nnacra 6 
h = hI/COS 6. 

CKBaJKHHa, npoanenaaa C OTKJIOHeHHeM OT BepTHKaJIH, scxpsr
saer TaK Ha3bIBaeMYIO BH.u.HMyIO MO~HOCTb nnacra hBHiJ.' ECJIH CKBa

JKHHa nepnennaxyaapaa K nJIOCKOCTH HanJIaCTOBaHHH, BH.u.HMaH 

MOII.J,HOCTb pasaa HCTHHHOH. Bo acex OCTaJIbHblX CJIy'laHX OHa 60JIbIlle 

HCTHHHOH. BH.u.HMaH MO~HOCTb paana BepTHKaJIbHOH, eCJIH CKBaJKHHa 

npourna nnacr BepTHKaJIbHO. ECJIH nnacr saneraer HaKJIOHHO, TO 

npH OTKJIOHeHHH CKBaJKHHbI OT BepTHKaJIbHOH OCH B CTOpOHy nanenaa 
nnacra BH.u.HMaH MO~HOCTb 6y.u.eT 60JIbIlle BepTHKaJIbHOH (pHC. 87, a). 
DPH OTKJIOHeHHH B CTOpOHy BOCCTaHHH BH.u.HMaH MO~HOCTb MOJKeT 

6bITb MeHbIlle, pasaa H 60JIbIlle BepTHKaJIbHOH (pHC. 87, 6). DPH ro

pH30HTaJIbHOM 3aJIeraHHH nnacsa H OTKJIOHeHHH CKBaJKHHbI aa yron i 
OT BepTHKaJIbHOH OCH BH.u.HMaH MOII.J,HOCTb 6y.u.eT 60JIbIlle BepTHKaJIb

HOH (pHC. 87, 8). 

Hsyseaae KOMnJIeKCa ocaaosasrx H npo.u.yKTHBHbIX nopon, acxpu

TbIX CKBaJKHHaMH aa MeCTOpOJK.u.eHHH HJIH .pa3Be)1.0'lHOH nJIO~a.u.H, 

3aKaH'lHBaeTCH COCTaBJIeHHeM THnOBorO.H CBo.u.Horo pa3pe30B. THno

BOH pa3pe3 o606II.J,aeT naaaue 0 CTpoeHHH nponyxraaaoa TOJ1~H 
B npenenax O.u.HOH HJIH HeCKOJIbKHX 3aJIeJKeH C yseroa oco6eHHOCTeH 

He<pTera30HOCHOCTH, yCJIOBHH 3aJIeraHHH nnacros, HX :JIHTOJIOrHH H H3

a 15 

PHC. 87. BH,l(HMaH (hBRP) , BepTHK8JIbHaH (h) H HOpMaJIbHaH (hH ) MOIU.HOCTH 
nJIaCTa 

MeHeHHH MO~HOCTH. OH rparpave

CKH xapaxrepasyer THn paspesa. 
B THnOBOM paapese Y'lHTblBaIOTCH 

BHAHMble MOII.J,HOCTH, n03TOMY na 
HeM MOJKHO ncxassiaan. .u.Ha~ 

rpaMMbI CTaH)1.apTHOro MeTO.u.a H 

xasepaorpasery. ,UJIH 3TOH uena 
HCnOJIb3yeTcH nnarpaseaa C HaH

60JIee xapaxrepaax .u.JIH 3aJIeJKH 

npo.u.yKTHBHbIM paapeaox B Mac

urraoe 1 : 200. Ha HeM nOKa3bI

BaIOTCH JIHTOJIOrH'leCKaH KOJIOHKa 

C B03MOJKHbIMH JIHTOJIOro-<pa

IJ;HaJIbHbIMH H3MeHeHHHMH BHyTpH 

nJiaCTOB, MHHHMaJIbHble H MaK

CHMaJIbHble MO~HOCTH CTpaTH

rparpavecxax KOMnJIeKCOB, ray
6HHbI, He<pTera30npOHBJIeHHH H 

::. 
CTpaTHrpa<pH'leCKaH KOJIOHKa. 

THnoBoH paspes CJIyJKHT OCHO ::. 
BOH )1.JIH COCTaBJIeHHH npoexraux 
paspeaoa HOBbiX CKBaJKHH, 'lTO >:: 
06JIer'laeT KOHTpOJIb aa HX 6ype

HHeM. 

Ha MeCTOpOJK.u.eHHe HJIH rpyn
ny MeCTopOJK.u.eHHH, rae nepesac ::. 

aeaasre ssmre napauerpu He '" ::t:r~nperepneaator cymecraeaaux H3 >:: 
MeHeHHH, 06bI'lHO COCTaBJIHIOT 

" 
O.u.HH. xapaxrepasrn .u.JIH naoma- PHC. 88. CBO~HblA reonoro-reoeaaase
.u.H THnOBOH paspea. ECJIH B sa- CKHH paapes 
KOH-JIH60 'laCTH HCCJIe)1.yeMoro 

MeCTopOJK.u.eHHH npoacxonar cymecrseaaae H3MeHeHHH B yCJIO

BHHX oca.u.KoHaKOnJIeHHH, xapaxrepe He<pTera30HOCHOCTH H T. n., 

TO .u.JIH 3TOrO yxacrxa COCTaBJIHIOT CBOH THnOBOH paapes. 

B CBO.u.HblX reoaoro-reodmaasecxax paspesax Y'lHTbIBaIOTCH MaKCH

MaJIbHble BH.u.HMble MO~HOCTH CTpaTHrpa<pH'leCKHX KOMnJIeKCOB, npoa

.u.eHHbIX pa3JIH'lHblMH CKBaJKHHaMH aa MeCTOpOJK.u.eHHH HJIH passe

.u.O'lHOH nJIO~a.u.H (pHC. 88). ,UJIfi COCTaBJIeHHH CBO.u.HOH KapOTaJKHOH 

.lI.HarpaMMbI sees paspea .u.eJIHT ua pH)1. HHTepBaJIOB, KaJK.u.bIH H3 KO

TOpbIX COOTBeTCTByeT KaKoMy-JIH60 xpynaoxy crparnrpadnorecxoay 

KOMnJIeKcy. ,UJIH BbI.u.eJIeHHbIX HHTepBaJIOB nO)1.6HpaIOT xaporaaorsre 
.u.HarpaMMbI CKBaJKHH, BCKPblBIllHX B 3TOM HHTepBaJIe MaKCHMaJIbHYIO 

MO~HOCTb. Do.u.o6paHHblH TaKHM o6pa30M oTpe30K .u.HarpaMMbI nepe

HOCHT ua CBO.u.HblH paapes BMeCTe C JIHTOJIOrH'leCKOH KOJIOHKOH 

sroro JKe aarepsana. OKOJIO K8JK)1.0rO nnacra <pHKCHpyIOTCH MaKCH

MaJIbHaH H MHHHMaJIbHaH MO~HOCTH. Ha seprexce 06H3aTeJIbHO 

.u.OJIJKHbI 6bITb YKa3aHbI MeCTa ra30H$enpOHBJIeHHH. CJIeBa OT JIH
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TOJIOrHtIeCKOH: KOJIOHKH BbItIeptIHBalOT CTpaTHrpaqmtIecKylO KOJIOHKy, 

B KOTOpOH: YKa3bIBalOT B03pacTHylO rrpHHa~JIe)l{HOCTb BCeX Bbl~eJIeH

HbIX rrO~pa3~eJIeHHH: paapesa. 

§ 6. Bbl.n.eJleHHe KOJlJleKTOpOB B O.n.HOpO.n.HbIX H ueo.n.Hopo.n.HblX 

npo.n.YKTHBHblX nnacrax 

DpaKTHKa noxaausaer, tITO O~HOpO~Hble rrpO~YKTHBHbIe rrJIaCTbI, 

conepscamae 3aJIe)l{H He~TH H rasa, rrpe~CTaBJIHIOT COOOH: penxoe 

HBJIeHl1e. 50JIbUlHHCTBy nJIaCTOB npncyma reOJIOmtIeCKaH HeO~HO

PO~HOCTb. 

FeOAOcUlieC1Wfl neoonopoonocms npo8yKmUeHbtX nsacmoe 

HeO~HopO~HOCTb rrpO~YKTHBHbIX rrJIaCTOB OOyCJIOBJIeHa pa3JIH

tIHHMH rpaHyJIOMeTpl1tIeCKOrO COCTaBa nopon, ~OPMbl tIaCTHU H HX 

ynaxosxa, crenenn OTCOpTHpOBaHHOCTH KOJIJIeKTOpOB, COCTaBa ue

MeHTHpYIO~ero MaTepHaJIa, a TaK)I{e yrrJIOTHeHHH ocanxon. OHa 

npOHBJIHeTCH B H3MeHtIHBOCTH nopon rro rrJIO~a~H H paapesy, a TaK)I{e 

B pa3JIHtIHOrO pona JIHTOJIOrO-~aUHaJIbHbIX 3aMe~eHHHX - necxaaa

KOB aJIeBpOJIHTaMH H rJIHHaMH, aJIeBpOJIHTOB rJIHHaMH, H3BeCTHHKOB 

MepreJI5IMH H T. n., T. e. JIHTOJIOrO-~aUHaJIbHaH H3MeHtIHBOCTb CBO

~HTCH K 3aMe~eHHIO XOpOUlO nponauaeaux nopon MaJIOrrpOHHuae

MbIMH H HenpOHHUaeMbIMH. HeO~HopOAHOCTb, CBH3aHHaH C H3MeHe

HHeM KOJIJIeKTOpCKHX CBOH:CTB rrpO~YKTHBHbIX rrJIaCTOB H HX JIHTOJIOrO

~aUHaJIbHOH: H3MeHtIHBOCTblO, Ha3bIBaeTCH MHKpOHeO~HopO~HOCTblO. 

Hapazry C 3THM B rrpO~YKTHBHbIX nJIaCTaX pa3JIHtIalOT MaKpOHeO~HO

PO~HOCTb, KOTopaH aupaxaerca B paCtIJIeHeHHOCTH rrJIaCTOB aa PH~ 

nponauaeasrx rrpOCJIOeB rro rrJIO~a~H H paspeay, B H3MeHeHHH MO~

HOCTH OT~eJIbHbIX rrpOCJIOeB. MHKpo- H MaKpOHeO~HopO~HOCTb H3

ytIalOTCH reOJIOrHtIeCKHMH H BepOHTHOCTHO-CTaTHCTHtIeCKHMH MeTO

~aMH. O~HaKO, npeacne tIeM OUeHHTb HeO~HopO~HOCTb, HeOOXO~HMO 

BbI~eJIHTb KOJIJIeKTOpbI B rrpe~eJIax rrpO~YKTI1BHoro rrJIaCTa. 

Buoenesue sdxbesmuenot; uotunocmu nsacma 
no npflJrtblJrt «auecmeennusc npusnasau 

BCJIe~CTBHe OrpaHHtIeHHOCTH OToopa KepHa BbI~eJIeHHe KOJIJIeK

TOpOB B rrpo~YKTHBHOM paapese OCHOBbIBaeTCH aa reO~H3HtIeCKHX 
MeTo~ax HCCJIe~OBaHH5I CKBa)l{HH H ocy~eCTBJIHeTCH rro rrpHMbIM 

KatIeCTBeHHbIM npaaaaxax. 
B repparenaux noponax npn BCKpbITHH rrpo~YKTHBHbIX rrJIaCTOB 

na rJIHHHCTOM pacrsope, MeHee MHHepaJIH30BaHHoM, tIeM rrJIaCTOBaH 

nona, H npn c03~aHHH rrpoTHBO~aBJIeHH5I aa rrJIaCT K OCHOBHbIM npa

MbIM KatIeCTBeHHbIM npasnaxax OTHOCHT cJIe~YIO~He (rro 5. 10. BeH

~eJIbUlTeH:HY, P. A. Pe3BaHoBY): 
1) cyscenne ~HaMeTpa CKBa)l{HHbI rro cpaBHeHHIO C HOMHHaJIbHblM, 

~HKcHpyeMoe aa xasepuorpaxae; npncyrcrsne rJIHHHCTOH: KOpKH, 

~HKcHpyeMoe Ha KopKorpaMMe; . 

2) rrOJIO)l{HTeJIbHOe npnpauieane aa ~HarpaMMe MHKP030H~OB; 
rrpH 3TOM Ha oo~eM ~oHe HeBbICOKHX 3HatIeHHH: rrOKa3aHHH MHKpO

rroTeHUHaJI-30H~a ssnue rrOKa3aHHH: MHKporpa~HeHT-30HAa; 

3) H3MeHeHHe noxaaaaan pa3JIHtIHbIX reO~H3HtIeCKHX MeTO~OB 
BO BpeMeHH, orpaacaiouiee ~OpMHpoBaHHe 30HbI rrpoHHKHoBeHHH 

B KOJIJIeKTOp ~HJIbTpaTa rJIHHHCTOro pacrsopa. 

,UJIH BbI~eJIeHHH KOJIJIeKTOpOB Me)l{3epHOBoro rana B xapoonaraoa 
paspese rrpHMeHHMbI re )l{e npaxue xasecreeaaue rrpH3HaKH. TaK KaK 

aa BeJIHtIHHy Me)l{3epHOBOH: nopacrocrn B xapooaaraax noponax 

cyuiecrseaaoe BJIHHHHe OKa3bIBaeT conepzcaaae nepacrsopaxoro 
OCTaTKa, BbI~eJIeHl1e KOJIJIeKTOpOB ccy~eCTBJI5IIOT nyrea cpaBHeHHH 

KpHBOH: 5K (sxpauapoaaaaoro 30H~a) C KpHBOH: HfM, HMelOuJ;Hx 

o~HHaKOBbIH: xacurrao nopacrocrn. 

BCJIe~CTBHe psna ~aKTopoB, CBH3aHHblX C KatIeCTBOM pacrsopa, 

H rro ~pymM rrpHtIHHaM reO~H3HtIeCKHe MeTO~bI He scerna Ha)l,e)l{HbI. 

DJIaCTbI, BbI~eJIeHHble rro reO~H3HtIeCKHM ~aHHbIM KaK KOJIJIeKTOpbI, 

aepeaxo npn orrpOOOBaHHH He ztaior rrpHTOKOB. B CBH3H C 3THM B03

HHKJIa HeOOXO~HMOCTb orrpe~eJIeHHH KOH~HUHOHHbIX rrpe~eJIOB rrapa

MeTpOB rrpO~YKTHBHbIX rrJIaCTOB (KOJIHtIeCTBeHHbIX KpHTepHeB). 

Onpeoenenue KOH8Ul{UOHHblX npeoenoe napauempoe 
npo8yKmueHblX ttnacmoe 

KOH~HUHOHHbIMH Ha3bIBalOT TaKHe MHHHMaJIbHbIe 3HatIeHHH napa

MeTpOB nJIaCTOB, npn KOTOpbIX ~JIIOH~ MO)l{eT nocrynart, B CKBa)l{HHy. 

DPH BbI~eJIeHHH KOJIJIeKTOpOB rro KOJIHtIeCTBeHHbIM KpHTepHHM 

orrpe~eJIHIO~HMH ~OJI)I{HbI CJIY)l{HTb napaxerpsr, xapaKTepH3YIO~He 

HX ~HJIbTpaUHOHHble CBOH:CTBa: npoannaeaocrs rro xepay H ~pyrHe 
napauerpu no reO~H3HtIeCKHM ~aHHbIM. OCOOO ~OJI)I{HO ytIHTbIBaTbCH 

KOH~HUHOHHoe 3HatIeHHe rJIHHHCTOCTH. TaKOH:-IrrO~XO~ OOyCJIOBJIeH 

TeM, tITO HMeHHO ~HJIbTpaUHOHHble CBOH:CTBa~rropo~ onpeneastor 

B03MO)l{HOCTb rrOJIytIeHHH nparoxa B CKBa)l{HHe. OCHOBHbIMH npasaa

KaMH, xapaJ(TepH3YIO~HMH nopony KaK KOJIJIeKTOp, cnenyer CtIHTaTb 

nonynenne H3 Hee npn orrpOOOBaHIIH CKBa)l{HHbI He~TH, r-aaa HJIH 

BO~bI, a TaK)I{e onpenenennyro BeJIHtIHHy f1pHTOKa. Ilapaxerpoa, 
orpaacaiomna 3TH rrpH3HaKH, HBJIHeTCH ynensaas rrpO~YKTHBHOCTb 

CKBa)l{HH q, paCCtIl1TbIBaeMaH rro ~opMYJIe q = Q/(!:iphs4,J. ou), rne 
Q- HatIaJIbHbIH: ~eOHT B CKBa)l{HHe rro He~TH HJIH sone B T/CyT HJIH 

3/CyT;
rro raay B M !:ip - nenpeccas, MDa; h3 4,J. orr - 3~~eKTHBHaH 
MO~HOCTb orrpOOOBaHHOH: tIaCTH nnacra HJIH era rrpOCJIOH, M. 

,UJIH onpeneaenns KOH~HUHOHHoro npenena KOJIJIeKTOp-HeKOJI

JIeKTOp (K-HK) HCCJIe~yeTcH CTaTHCTHtIeCKaH CBH3b Me)l{~y O~HHM 
H3 reO~H3HtIeCKHX napaxerpos (aen, Jnv, rropHCTOCTblO rro reO~H3H

tIeCKHM ~aHHbIM H T. n.), xapaKTepH3YIO~HMH rrpO~YKTHBHbIe HHTep

BaJIbI rinacra, H y~eJIbHOH: rrpO~YKTHBHOCTblO CKBa)l{HH B 3THX HHTep
sanax. 

3a KOH~HUHOHHbIe oepyTcH raxae 3HatIeHHH, nanpmrep aen, 
onpeneaeaaue rro reO~H3HtIeCKHM ~aHHbIM, KOTOpbIM aa YKa3aHHOH 
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3aBHCHMOCTJf COOTBeTcTByeT aaaxeaae y.n;eJIbHOH npo.n;yKTHBHOCTH, 
pasaoe HyJIIO (pHC. 89)., 

Y:T06bI aa .n;HarpaMMax CKBa)KHH BbI.n;eJIHTb 3<l$eKTHBHylO MOI.I.l,HOCTb 
npoaauaeaoro nJIaCTa (npOCJIOH), cnauana HCnOJIb3YlOT npsaue xa
qeCTBeHHbIe npH3HaKH. 3aTeM OKOJIO HHTepBaJIOB xascnoro npOCJIOH 
no.n;nHCbIBalOTCH 3HaqeHHH acn H OTMeqaeTCH MOI.I.l,HOCTb, KOTOpOH 
3TO saaxeaae COOTBeTcTByeT. ECJIH Ctcn KaKOrO-JIH60 aarepaana 
BHyTpH npOCJIOR HJIH scero npOCJIOH B u:eJIOM OKa)KeTCH xensme KOH
.n;HU:HoHHoro 3HaqeHHH, TO TaKHe nenpoaauaexae HHTepBaJIbI oT6paKO
BblBaIOTCH. TaKHM 06pa30M yqHTblBalOTCH KOH.n;HU:HOHHbIe npenensr 
no MOI.I.l,HOCTH nJIaCTa (npOCJIOH). He06xo.n;HMO TaK)Ke yCTaHoBHTb 
rpaaaua pacnpocrpaaeaaa npoaauaeuoro nJIaCTa (npOCJIOH) no 
nJIOI.I.l,a.n;H. 
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§ 7. DOCTpoeHHe Kapur nOBepXHOCTH Tonorpa4JHQecKoro nopHAKa 

JII06aH 3aKOHOMepHOCTb rpa<pHqeCKH MO)KeT 6bITb Bblpa)KeH!l 
C nOMOIIJ,blO xapra nOBepXHOCTH ronorpadnrsecxoro nopaaxa . 

KapTaMH nOBepXHOCTH ronorpadmxecxoro nopanxa HBJIHIOTCH 
xapru H3MeHeHHH no nJIOI.I.l,a.n;H JII060ro napaaerpa (MOI.I.l,HOCTH, 
BblCOTbI, Ctcn, Jnv' nopHCTOCTH H T. n.), supaacenaoro B H30JIHHHHX. 

Ilpsxsre cnocoosr nOCTpoeHHH xapr OCHOBaHbl aa npnaunnax 
HHTepnOJIHU:HH H 3KCTpanOJIHU:HH. 

11 H T e p n 0 JI H u H H  3TO onpeneneaae nOJIO)KeHHH aa xapre 
pasaux 3HaqeHHH nccnenyexoro napauerpa, xparaux npHHHToMy 
CeqeHHIO, Me)K.n;y ,n;ByMH CKBa)KHHaMH, BeJIHqHHa napaaerpa B KOTO
pax H3BeCTHa. 

:7 K CT pan 0 JI H u H H 3aKJIIOqaeTCH B onpeneneaaa nOJIO)Ke
HHH TaKHx')Ke 3HaqeHHH B HeH3yqeHHOH 06JIaCTH 3a npe.n;eJIaMH O.n;HOH 
H3 CKBa)KHH C yseroa pasaepoa 3aJIO)KeHHH Me)K.n;y CKBa)KHHaMH 
B H3yqeHHOH 06.rraCTH 1. 

OCHOBHbIM npHMblM cnococov nocrpoeaas pa3JIHqHOrO poaa xapr 
HBJIHeTCH cnocoo TpeyrOJIbHHKOB. CYTb ero 3aKJIIOqaeTCH B CJIe· 
.n;yIOI.I.I,eM. 

Bee 6JIH)KaHmHe CKBa)KHHbI coe.n;HHHIOTCH HenepeCeKalOI.I.I,HMHCH 
JIV-HHHMH,' xoropue 06pa3ylOT cers TpeyrOJIbHHKOB. 

C nOMOI.I.l,blO HHTepnOJIHU:HH Ha cTopoHax TpeyrOJIbHHKa Haxo.n;HT 
nOJIO)KeHHH oTMeToK, xparuax npHHHToMy CeqeHHIO (pHC. 90), xepes 
xoropae 6y.n;yT npoaomrrsca H30JIHHHH. 3Ty onepaumo MO)KHO 
ynpOCTHTb, eCJIH nOJIb30BaTbCH naJIeTKOH (BblCOTHOH aP<PoH), KOTopaH 
npencraanaer C060H psn napaJIJIeJIbHbIX npaxax JIHHHH, nposenea
HblX aa o.n;HHaKOBOM paccrosaaa (1-2 MM) npyr OT npyra. Ilocne 
roro, KaK yCTaHOBJIeHO nOJIO)KeHHe OTMeTOK, see TOqKH, HMelOI.I.I,He 
oaaaaxoaae OTMeTKH, coe.n;HHHIOT CnJIOllIHbIMH nJIaBHbIMH H30JIH
HHHMH. 

1 38J10)i{eHHeM H83b1BaeTCli ropH30HT8J1bH811 npoesuas Kp8TtI8HWerO paccros
HHH Me~y AByMH H30JlHHHlIMH. 
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\ rpaHllqa8bl1rl/IlHIl8aHIlH 
nnacma 

a 

·PHC. 90. IlpHHUHn nOCTpoeHHlI xaprsr nOBepXHOCTH ronorparpane
cxoro nopanxa C nOMOIUbIO BbICOTHOii apq>bI 

a - msco'rua a apdia: 6 - xap'ra; U.H41pbl B Kpy)KKaX - OTMeTKH CKBa)KHH 

ECJHI Hy)KHO np03KCTpanOJHlpOBaTb H30JIHHHH sa npenensr CKBa

)KHH, TO OT KpaiiHeii H30JIHHHH OTKJIa.n:bIBaIOT BeJIHqHHY nOCJIe.n:HerO 

3.aJIO)KeHHH na O.n:HH HJIH .n:Ba mara H coe.n:HHHIOT nonyuenusre TOqKH 

npepbIBHCTbIMH nJIaBHbIMH H30JIHHHHMH. 

§ 8. Onpe~eneHHe rpaHHQ pacnpocTpaHeHHH 

Ko~~eKTopoB H nocTpoeHHe KapT~ a$$eKTHBHoH 

MOUJ,HOCTH nponyxrueuoro nnacra 

Banaua yCTaHOBJIeHH5I rpaIHIU pacnpocrpaneuaa KOJIJIeKTOpOB 

no nnouianu B03HHKaeT B rex CJIyqaHX, xorna npo.n:YKTHBHbIH nJIaCT 

(npocnoa) BbIKJIHHHBaeTCH HJIH aavemaerca na BCIO MOmHOCTb He

uponauaexsraa pa3HoCTHMH. 
BbIKJIHHHBaHHe CBSl3aHO C JIHH30BH.n:HbIM CTpoeHHeM nponyxrnn

aoro nJIaCTa H C pa3JIHqHOrO pona CTpaTHrpaqmqeCKHMH HeCOrJIa

CHHMH (pa3MbIB, npHTbIKaHHe K 60JIee .n:peBHeii nosepxnocra H T. n.). 

I'panaua BbIKJIHHHBaHHH onpenenaercs 0.n:H03HaqHO no rpanneary 
H3MeHeHHH 3epepeKTHBHoii MOmHOCTH nponyxrnauoro nnacra (npOCJIOH) 

B npoqmne He MeHee qeM H3 rpex CKBa)KHH B CTOpOHy BbIKJIHHHBaHHH 

(pHC. 91). ECJIH rpanaenr H3MeHeHHH 3epcj:JeKTHBHoii MOmHOCTH ycra
HOBHTb He ynaerca, TO rpaaaua KOJIJIeKTOpOB (JIHHHH HyJIeBOii MOm

o· 

~1 

m) ~ ~, 
~ 

~ 0~3 10" f @:IDs 

~ ~ ~ ~.l l 
·l I. \ 1/ ~s 

PHC. 91. Onpe,l\eJIeHHe rpaaansr BbIKJIHHHBaHHlI np0,l\YKTHBHoro nJIaCTa A no rpa
naeary H3MeHeHHlI ero MOIUHOCTH 

a - npo41HJlb no JlHHHH CKB. I-CKB. 5; 6 - xapra 34141eKTHBHoll M0llJ.HOCTH nnacra A. 
J - yron nocroaaaoro YMeHbIIleHHlI M0llJ.HOCTH; 2 - aenpoaauaexue nopozna; 9 - CKBa
)KHHbI (B qHCJlHTeJle - HOMep CKBalKHHbI. B an aeeena'rene - 34141eKTHBHall MOlllHOCTb B M); 

4 - H30naXHTbI B M; 5 - 30Ha BblKJIHHHB8HHH 

PHC. 92. Onpenenenae rpa

HHUbI pacnpocrpaneaas KOJI

JIeKTOpOB no xapre H3MeHeHHlI
 
3Ha'leHHA OTHOCHTeJIbHOii aHO

M3JIHH en
 
J - KOJlJleKTOp; 2 - HeKOJlJleK

TOp; 9 - CKBalKHHbI (B qHCJlHTe
Jle - HOMep CKBalKHHbI. B SHaMe

~~7 ~Jnarene - aaaueane (;ten) ~2 ~J~ 
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':,2' .': .0.5.6 •••••• ~~Jr' BCKpbIT nJIaCT-KOJIJIeKTOp. 

JIHTOJIOrO-<pal(HaJIbHOe saxej<.:/:.= :::~:::~~~:;'/: ..:~JI::.L 
uienae KOJIJIeKTOpOB npO)l.yKTHB

Iiii>:....oo:.:~·:.~:-: ., -. :-k~::':i\: ..... ·.··.·.~.-:8~·.\'.·· HOrO nJIaCTa HenpOHHuaeMbIMH 

pa3HOCTSlMH npe)l.CTaBJISIeT C060H 

nOCTeneHHOe yxyznueane KOJIJIeK1[\;!:.::}~\f6.l:~e.::.\. \.. \?-\. \ ..~. \ TOpCKHX CBOHCTB nJIaCTa, yMeHb-

IlIeHHe MOW.HOCTH KOJIJIeKTOpOB. 
PH~. 93. Ilocrpoeuae xapra 3CfxI>eKTHB- K rpaaaue KOJIJIeKTOp-HeKOJI-

HOH MO~HOCTH npoayxraaaoro nnacra,
 
nozeepsceuaoro 3aMe~eHHIO KOJlJleKTO- JIeKTOp)l.O HyJISI.
 
pOB HeKOJlJleKTOpaMH ua BCIO MO~HOCTb Cne)l.OBaTeJIbHO, npa onpe
¥CnOBHl>le 0t)03HaQeHHll CM. H8 pHC. 92 )l.eJIeHHH rpaHHl(bI paCnpOCTpa-

HeHHSI KOJIJIeKTOpOB ytIHTbIBalOT

CSI KOH)l.Hl(HOHHbIe npenenu napaxerpos npO)l.yKTHBHbIX nJIaCTOB 

no nnouiana • .II.JISI yCTaHOBJIeHHSI nOH rpaaansr cnocoooa rpeyrons

HHKOB COCTaBJISIeTCH xapra H3MeHeHHH 3HatIeHHH, aanpaaep acn 
HJIH npyrorc reo<pH3HtIeCKOrO napaxerpa. (pHC. 92). Ha xapre nyrex 

HHTepnOJIHl(HH npOBO)l.HTCH H30JIHHHH acn, coorsercrayiouias KOH)l.H

l(HOHHOMy 3HatIeHHIO sroro napaxerpa. 30Ha C 60JIee BbICOKHMH 3Ha· 

tIeHHHMH acn· 6y)l.eT .HBJIHTbCH 06JIaCTbIO pacnpocrpaaeaas KOJIJIeK

TOpOB, a 30Ha no npyryio CTOpOHy H30JIHHHH C KOH)l.Hl(HOHHbIM 

3HatIeHHeM acn - 06JIaCTbIO pacnpocrpaaeaas HeKOJIJIeKTopoB. 

OO)l.06HbIM }i{e 06pa30M MO}i{HO BbI)l.eJIHTb H 30HbI pacnpocrpaaenas 

KOJIJIeKTOpOB pasnoa npO)l.yKTHBHoCTH, aanpaaep neCtIaHHKOB. H 

aJIeBpOJIHTOB. B nOCJIe)l.HeM cayxae TaKaH xapra HOCHT Ha3BaHHe 

JIHTOJIOro-<pal(HaJIbHoH. 

OpH nocTpoeHHH KapTbI 3<p<peKTHBHoH MOW.HOCTH npO)l.yKTHBHoro 

nJIaCTa OKOJIO Ka}i{)l.OH CKBa}i{HHbI nO)l.nHCbIBaeTCH MOW.HOCTb npoa

)l.eHHbIX eio KOJIJIeKTOpOB, a raiose npOBO)l.HTCH rpaaaua KOJIJIeKTOp

HeKOJIJIeKTop. OpH JIHTOJIOro-<pal(HaJIbHOH H3MeHtIHBOCTH OHa. CHH

MaeTCH C xapru acn HJIH npyroro reo<pHSHtIeCKOrO napaxerpa, a npa 

BbIKJIHHHBaHHH npOBO)l.HTCH onHcaHHbIMH ssnue cnocoeaaa. 

OpH nposeneaaa npyrax H30naXHT (JIHHHH pasaux xoumocrea) 

HHTepnOJIHl(HH OT HyJIeBOH H30naXHTbI K 6JIH}i{aHIlIHM K HeH CKBa}i{H

HaM, BCKpbIBIlIHM .3<P<PeKTHBHylO MOW.HOCTb, Be)l.eTCH JIHHeHHO C ytIeTOM 

BbI6paHHoro CetIeHHH. Me}i{)l.y OCTaJIbHbIMH CKBa}i{HHaMH H30naXHTbI 

3<p<peKTHBHOH MOW.HOCTH npOBO)l.HTCH cnococox TpeyrOJIbHHKOB 

(pHC .. 93). 

§ 9. OcooeHHOCTH noerpoeaas CTpyKTypHbIX xapr 
npoayKTHBHoro nnaCTa 

C noxouiuo CTpyKTypHbIX xapr BbIHBJIHIOT H3MeHeHHe peasepa 

nOBepXHocTH CJIOeB H nJIaCTOB. OpH 06w.Hx reOJIOrHtIeCKHX nocrpoe

HHHX crpyxrypaas xapra COCTaBJIHeTCH no KpOBJIe crpararparpase

cxoro KOMnJIeKCa HJIH onopaoro penepa . .II.eTaJIbHOe H3ytIeHHe crpoe

HHH npO)l.yKTHBHblX nJIaCTOB npe)l.ycMaTpHBaeT HeCKOJIbKO BapHaHTOB 

BbI60pa nOBepXHOCTeH )l.JISI nO~TpoeHHH CTpyKTypHbIX xapr. ECJIH 

nJIaCT MOHOJIHTHblH:, TO KapThl COCTaBJISIIOTCSI no KpOBJIe H nO)l.OIlIBe 

ero KOJIJIeKTopOB. EeJIH nJIaCT npe)l.CTaBJIeH HeCKOJIbKHMH npOHH

uaeMhlMH npOCJIOHMH, TO CTpyKTypHbIe xaprsr raxoro nJIaCTa COCTa8

JIHIOTCH no KpOBJIe caxoro sepxnero H nO)l.OIlIBe cauoro HH}i{HerO H3 

npoaauaexux npOCJIOeB. B 060HX CJIytIaSiX cOCTaBJIHeMbIe xaprsr 
6y)l.yT KapTaMH nOBepXHOCTeR KpOBJIH H nonoursst KOJIJIeKTOpOB 

npcnyxrasaoro nJIaCTa. 
OcHOBOH )l.JIH nOCTpoeHHSI CTpyKTypHbIX xapr H sapr nosepx-

HOCTeR npO)l.yKTHBHOro nJIaCTa CJIy}i{aT CBe)l.eHHSI 06 a6COJIIOTHbIX 

OTMeTKax ero KpOBJIH H nO)l.OIlIBbI. ECJIH OH~ BbIIlIe ypOBHH MOpH, TO 
HMelOT 3HaI< «nJIIOC» , eCJIH HH}i{e - «MHHye». Kapru npe)l.CTaBJIHIOT 

C060H cacrexy ropH30HTaJIeH, Ha3bIBaeMbIX H30rHncaMH. ,
 
Ha ytIaCTKaX OTCyTCTBHSI npO)l.yKTHBHOro hJIaCTa BCJIe)l.CTBHe
 

BhIKJIHHHBaHHH H30rHnCbI He npOBO)l.HTCH, a 30Ha OTCyTCTBHSI nJIaCTa
 

OrpaHHtIHBaeTCSI JIHHHeH co CBOHM YCJIOBHbIM 3HaKOM. ECJIH KOJlJleKTOpbI
 

nJIaCTOB 3aMew.alOTcH B pane CKBa}i{HH HenpOHHuaeMbIMH pa3HOCTSlMH
 

aa BCIO MOIUHOCTb nnacra, TO rpaaaua paenpOCTpaHeHHSI KOJlJleKTO


pOB JlO nOCTpoeHHH xaprsr nOBepXHOCTH nepeHOCHTCSI C xapru 3HatIeHHH
 

acn' 1130rHncbI B 30He 3aMew.eHHSI npOBO)l.HTCH nyHKTHpoM C ytIeTOM
 

OTMeTOK HenpOHHl(aeMbIX aHaJlOrOB npOCJIOeB-KOJlJleKTOpOB (pHC. 94).
 
OCHOBHbIM cnocooox nocTpoeHHSI CTpyKTypHbIX xapr H xapr no

aepxuocref HBJlHeTCH cnocoti TpeyroJlbHHKOB. OOCTpoeHHIO )l.OJl}i{eH 

npenurecrsosars . aH8J1H3 nOJIO}i{eHHH BblCOTHbIX MeTOK KpOBJIH 

HJlH nO)l.OIlIBbI KOJIJIeKTOpOB naacra, ua. OCHOBaHHH KOToporo co-

CTaBJlHeTCH npH6J1H}i{eHHOe npen


CTaBJleHHe 0 <popMe CTpyKTypbI H
 

ee npocTHpaHHH. Opt! pa36HBKe
 

Ha TpeyrOJIbHHKH He CJle)l.yeT
 

COe)l.HHHTb JlHHHSlMH CKBa}i{HHbI,
 

pacnOJlO}i{eHHble aa pa3HbIX
 

KpblJlbHX crpyxrypu. Hy}i{HO
 

raiose H36eraTb OCTpbIX yrJloB
 

npa nOCTpoeHHH TpeyrOJlbHHKOB,
 

a )l.JlHHHble HX CTOpOHbI npOBO


)l.HTb TOJlbKO napanaeasao npo


CHlpaHHIO CTpyKTypbI (CM.
 lilT ~2· 
pHC. 90).


B paHOHax pa3BHTHSI JIHHei\
,~J E:3" E:3sHbIX CKJIa)l.OK 60Jlee ~KTHBHbIM 

cnocofosr nOCTpoeHHH crpyxryp PHC. 94. Kapra nosepxuocra KpOBJIH 

HbIX xapr HBJlHeTCH cnocoe npo npoJ(yKTHBHoro nnacra, nOJ(Bep*eHHoro 
BblKJlHHHBaHHIO H 3aMemeHHIO KOJIJleK<pHJleH. Haorna )l.JlH nOCTpoeHHSI 
TOpOB HeKOJlJleKTOpaMH aa BCIO:MOmH OCTb 

CTpY_KTypHbIX xapr rJly60Ko3aJle 30HI>I: J - BI>IKnHHHB8HHll; 2 - nirronoro
raiourax ropH30HTOB, BCKPbITbIX c!>altHanbHOro aaMell\eHHll H8 BCIO MOll\HOCTb; 

3 - H30rHnCbI nOBepXHOCTH nnacra B M;
e)l.HHHtIHbIMH CKBa}i{HHaMH, npH KOHTyPI>l Hec!>TeHocHocTH: 4 - BUyTpeHHHA. 

g - IlIIelUIlilAMeHflIQT MeTO}l, CXQ~eHHfl, 
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§ 10. OnpeAeneHHe rpaHH~ pacnpocTpaHeHHH
 
aaneJKeii He$TH H rasa H nocrpoenae xapr a$$eKTHBHoii
 

MOUJ,HOCTH neqrreraaoaacsnnenaof qaCTH naacra
 

I'panausr pacnpocrpaneuns 3aJIe)KeH HeepTH H rasa KOHTpOJIH

pyIDTCH HapHAY C 30HaMH BWKJIHHHBaH~H H JIHTOJIOro-epaU:HaJIbHOrO 

aaxemenaa TaK)Ke rrOJIO)KeHHeM BOAOHelPTHHOrO (BHK), ra30BOAH

noro (rBK) H rasoaepranoro (rHK) KOHTaKTOB. UpH onpenenenna 

KOHTaKTOB HCrrOJIb3yIDT pe3YJIbTaTbI orrp060BaHHH H rrpOMbICJIOBO

reopasauecxax HCCJIeAOBaHHH CKBa)KHH. C 3TOH u:eJIbID COCTaBJIHeTCH 

cxexa orrp060BaHHH H 060CHOBaHHH BHK, rHK, rBK, aa KOTOpyID 

HaHOCHTCH IIIKaJIa r JIy6HH B a6COJIIDTHbIX OTMeTKax H KOJIOHKH scex 

CKBa)KHH co CHeceHHeM na JIHHHID rrpoepHJIH HX npoexnaa na BepTH

KaJIbHyID rrJIOCKOCTb (pHC. 95). Ha KOJIOHKe Ka)KAOH CKBa)KHHW 

YCJIOBHbIMH 3HaKaMH rrOKa3bIBaIDT: rrOJIO)KeHHe KpOBJIH H rrOAOIliBbI 

nnacra; npcaanaeaae H nenponanaeusre HHTepBaJIbI; nacsnnenae 

npoaauaeaux HHTepBaJIOB aedrrsro, ra30M HJIH BOAOH H KOHTaKTW 

Me)KAY HHMH rro AaHHbIM rrpOMbICJIOBO-reoepH3HlIecKHx HCCJIeAOBaHHH; 

HHTepBaJIbI orrp060BaHHH H HX peayasraru; AHaMeTpw lIIaH6 H ne

npeccaa aa rrJIaCT. Ilo 3THM AaHHbIM C03AaeTCH rrpeACTaBJIeHHe 0 xa

paKTepe KOHTaKTOB. 

KaK rrpaBHJIO, KOHTaKT HeepTb-BoAa peAKO 6WBaeT pOBHOH rrJIO

CKOCTbID. 06bIlIHO OH oopaayer HepoBHyID rrOBepXHOCTb, ropH30H

TaJIbHyID HJIH HaKJIOHHyID. KOHTaKT )KHAKHX epJIIDHAOB C ra30M same 

6bIBaeT ropH30HTaJIbHbIM; rrOBepXHOCTb ero 6JIH)Ke K rrJIOCKOCTH. 

JIHHHH KOHTaKTOB na cxexe rrpOBOAHTCH TaKHM 06pa30M, lIT06hl OHa 

HBJIHJIaCb cpenaeii rro OTHOlIIeHHID K KOHTaKTaM B OTAeJIbHbIX cxsa
)KHHax. 

~1460 

-1470 

-1*80 

8=IoM%ym 
c nJlBHKoii 
netpmu 

M 

'" c=J2 [E]J 1:;:··"'0+ ~s 
PHC. 95. CxeM3 060CHOB3HH5I a6cOJIIOTHOii OTMeTKH BHK 

Hnrepaanu: I - HeqlTeHaCblll\eHHblll, 2 - HenpOHHlJ,aeMblll. 3 - nepdiopn poaaaaujt , 4
BOAOHaCblll\eHHblll, 5 - C Heacnoa xa paxrepacruxojt. H - Ae6HT HeqJTH; B - o6BoAHeHHocTb 

He<j>TH B % H Ae6HT BOAbI.B. M3/CyT. 
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YCTaHOBJIeHHble TaKHM o6pa "<, 

30M OTMeTKHKOHTaKTOB He<lrrb

BOAa, He$Tb-ra3, ra3-BOAa ne

peHOCHTCH aa xaprsr rrOBepXHOC

TH KpOBJIH H rrOAOIIIBW KOJIJIeK

TOpOB npoAyKTHBHorO nJIaCTa C 

u:eJIbID nOCTpOeHHH COOTBeTCTBeH

HO BHelIIHHX H BHyTpeHHHX KOH

TypOB lIe<lrreHOCHOCTH H ra30HOC

HOCTH, KOTOpbIMH OnpeAeJIHIDTCH 
~ ••'2JO··12rpananu nJIaCTOBOH CBOAOBOH 

3aJIe)KH. B MaCCHBHOH 3aJIe)KH 

nepeHOCHTCH TOJIbKO BHelIIHHH ~3 .[3* 
KOHTYp. UpH rOpH30HTaJIbHOM PHe. 96. Onpe,ll.e{leHHe mreunrero KOH
KOHTaKTe BHelIIHHe H BHyTpeH Typa H~eHocHocTH npH HaKJIOHHOM 

HHe KOHTypbI npOBOAHTCH no H30 BO,ll.OHe~T5IHOM KOHTaKTe 

ranee, HMeIDr.u.eH oTMeTKy KOH H30fHnCbI B M: 1 - KPOBJIH naacra: 2 - no-. 
sepxaocra KOHTaKT3; 3 - TOqKH nepecese

TaKTOB. UpH HaKJIOHHOM KOHTaKTe HHft nOBepxHocTell KOHTaKTa H KPOBJIH nJla
CTa; 4 - BHewHHIl KOHTyp aedrreaocaocranpeABapHTeJIbHO COCTaBJIHeTCH
 

xapra nOBepXHOCTH KOHTaKTa.
 

3aTeM sra xapra HaKJIaAbIBaeTCH nOOJIeAOBaTeJIbHO aa KapTW no


BepXHOCTH KpOBJIH (pHC. 96) H nOAOIIIBW KOJIJIeKTOpOB npoAyKTHBHOrO
 

nJIaCTa H sepes TOlIKH C OAHHaKOBbIMH OTMeTKaMH rrpoBoAHTCH COOT

,BeTCTBeHHO BHelIIHHH H BHyTpeHHHH KOHTypW nepreaocaocrn, Ilocne
 
sroro BHyTpeHHnH KOHTyp rrepeHOCHTCH aa xapry nosepxaocrn KpOBJIH
 

KOJIJIeKTOpOB nponyxrnsnoro nJIaCTa.
 

B nJIaCTaX C XOPOIIIHMH KOJIJIeKTOpCKHMH CBOHCTBaMH CepOPMHPO

BaBIIIHeCH 3aJIe)KH HMeIDT pe3KYID rpauauy Me)KAY HeepTbID H BOAOH. 

B HeoAHopoAHbIX rrJIaCTaX, oc06eHHO C HH3KHMH KOJIJIeKTOpCKHMH 

CBoHcTBaMH, a TaK)Ke B HbIRe epOpMHpyIDr.u.HXCH aanexcax Me)KAY 

lIHCTO HeepnmoH H BOAHHoH~:lIacTHMH nnacra pacnonaraerca nepexon

HaH 30Ha, nacsnnennas KaK HeepTbID, TaK H BOAOH. UpH 3TOM C rny

6HHOH crenens nacsnnenas BOAOH YBeJIHlIHBaeTcH. 

B paspese nepexonnon 30HbI yCJIOBHO MO)KHO BbIAeJIHTb TpH HH

repaana.Dnporonaaae sepxaero HHTepBaJIa, CMe)KHOrO C 30HOH npe

AeJIbHoro:aerpreaacsnuenaa, naer, KaK rrpaBHJIO, nparoxn OAHOH He<lrrH, 
cpennero - He<lrrH H BOAhl, rrpHlIeM lIeM AaJIblIIe OT 30HbI npenensnoro 

nedrreaacsnnenaa, TeM ssnne npouenr BOAbI B nponyxuna CKBa)KH

HbI; onp060BaHHe HH)KHerO HHTepBaJIa naer npHTOKH OAHOH BOAbI. 

I'panaua .Me)KAY cpeAHHM H HH)KHHM YCJIOBHbIMH HHTepBaJIaMH 

HBJIHeTCH rpannnea 3aJIe)KH nerprn. Ha rpadnrxe 3aBHCHMOCTH OT

HOCHTeJIbHOH nponanaeaocrn OT nerpreaacsnneaaocra OHa COOTBeT

crsyer TOlIKe, B KOTOpOH OTHOCHTeJIbHaH npoanuaenocn, AJIH HeepTH 
npa nocrynnenan ABYX epa3 B CKBa)KHHY CTaHOBHTCH 60JIblIIe HyJIH. Ilo
CKOJIbKY nepreaacsnneaaocn, B rrepeXOAHOH 30He scerna MeHbIIIe, lIeM B 
OCHOBHOH3aJIe)KH, sanacu B rrepeXOAHOH 30He rrOAClIHTbIBaIDTCH OTAeJIb

HO. C 3TOH u:eJIbID COCTaBJIHIDTCH xapru 3ep:jleKTHBHOH MOr.u.HOCTH nedrre

rasoaacauieaaon lIaCTH nJIaCTa, rrepeXOAHOH 30HbI H OCHOBHOH 3aJIe)KH. 
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E:j, 

E34 5-iJJ ~6 
PHC. 97. Kapra 3<jxpeKTHBHOii MOLIJ,HOCTH 
nnacra H MOLIJ,HOCTH He4rreltaCblLIJ,eHHOii 
qaCTH naacra nnacrosos CBO~OBOli sa· 

Jle}l{H 

KOHTYPI>I He4JTeHocHOCTH: / - BHeWHHlI; 2- . 
BHYTpeHHHlI; 3 - HSOnaXHTI>I He4JTeH8CI>I
1l\euuoll 'taCTH nnacra B M; 4 - HSOn8XHTI>I 
9tMJeKTuBuoll M01l\HOCTH nnacra B N; 5 
CKB8lKHHI>I (aaepxy - HOMep CKB8)1(HUI>I. 
B cepenaae - 34J4JeKTHBH8S1 M01l\HOCTb B M, 
BHIISY - Sl\l4JeKTHBH8S1 M01l\HOCTb He4JTeH8
CI>I1l\eJIHoll 't8CTH nJl8CT8 B loll; 6 - soaa 

OTCYTCTBUSI KOJlJleKTOpa 

--.-.-.-.-._ ........ .......
 

~f~2~3 

PHC. 98. Kapra S4xPeKTHBHOli MOLIJ,HOCTH 
He4rreHacb~eHHoli qaCTH nJlaCTa ~JlH 
MaccHBHoll SaJle}l{H (no M. A. )l(p,aHoBy) 

/ - KOUTYP ue4JTeuocuocTH; 2 - uSOnaXUTI>I 
B M; 3 - CKB8JKUUI>I (B 'tHcnHTeJle - uOMep , 
CKB8)1(UHI>I, B snaxeaareae ,- s4J4JeKTHBH8S1 " 
M01l\HOCTb ue4JTeuacl>I1l\euuoll 't8CTU nnacra 
, B loll 

Kapmu aepepe1CmU8HOU MOU{HOCmU neduneeasonacuuiennoi; «acmu 
nnacma 

3TH xaprsr COCTaBJISHOTCH aa OCHOBe xapr 3qxpeKTHBHoil: MOW;
HOCTH nnacra (pHC. 97). Ha raxyio xapry llJlaCTOBOH CBO,n:OBOH 3a
JIe)l{H HaHOCHT BHellIHHH H BHyTpeHHHH KOHTypbI HeepTera30HocHOCTH. 
B npenenax BHyTpeHHHx KOHTypOB xapra 3ep~eKTHBHoH MOW;HOCTH 
aeprerasoaacsnneaaoa qaCTH nJIaCTa nOJIHOCTblO cOOTBeTcTByeT xapre 
3qxpeKTHBHOH: MOW;HOCTH. B Bo,n:OHe!J>THHOH: 30He, Me)K,n:y BHyTpeHHHM 
H BHellIHHM KOHTypaMH He!J>Tera30HocHOCTH, H30naXHTbI nJIaCTa npo
BO,n:HT nyrex HHTepnOJIHU:HH Me)K,n:y 3HaqeHHHMH H30naXHT B TOqKaX 
HX nepeCeqeHHH C BHyTpeHHHMH KOHTypaMH ,n:o HyJIH'Ha BHellIHeM 
KOHType. Ilpn 3TOM cnenyer yqHTbIBBTb naaaue CKBa)KHH B sonoaep
THHOH: 30He. no MaCCHBHbIM 3aJIe)KaM (pHC. 98)' xapra 3qxpeKTHBHoH 
MOIIJ:HOCTH He!J>Tera30HacbIw;eHHoH qaCTH nJIaCTa COCTaBJIHeTCH nyrex 
HHTepnoJIHU:HH Me)K,n:y MaKCHMaJIbHbIM 3HaqeHHeM MOW;HOCTH aa 
KynOJIe crpyxrypu H HyJIeBbIM ee 3HaqeHHeM aa BHellIHeM KOHType 
C yserox ,n:aHHbIX no CKBa)KHHaM. 

§ 11. KO~HqeCTBeHHag o~eHKa reo~orHqecKoH HeoAHopoAHOCTH 
.naacros C npHMeHeHHeM MaTeMaTHqeCKHX MeTOAOB aa 38M 

Bsnne ObIJIH paccxorpenu pa3JIHqHbIe cnocoou rpaoasecxoro 
H300pa)KeHHH reoJIOrHqeCKOH neonaoponaoc TH. Me)K,n:y TeM ace no
crpoeaas, BhlnO,llfleijl{ble c yqeToM KOfl,n:HlI.HOHHbIX npeneaoa napa
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MeTpOB npo,n:yKTHBHbIX llJlaCTOB, y>Ke caxa no ceee OCHOBaHbI na 
CTaTHCTHlIeCKOM aHaJIH3e TecHOTbI CBH3H Me)K,n:y ,n:ByMH reozorase
CK~MH napaxerpaaa. B nocnennee BpeMH ,n:JIH HX H3yqeHHH na npax
THKe WHpOKO npHMeHHIOTcH 3BM. OHH 3HaqHTeJIbHO yCKOpHIOT npo
uecc BbIqHCJIeHHH:, xorna HCCJIe,n:oBaTeJIIO Hy)KHO TOqHO' yCTaHoBHTb 
BH,n: CBH3H - npHMOJIHHeHHbIH: HJIH KpHBOJIHHeHHbIH. 3BM neoue
HHMhI .npn HCCJIe,n:oBaHHH xnoroaepaux CBH3eH: Me)K,n:y pa3JIHqHbIMH 
neTpo$H3HqeCKHMH CBoHcTBaMH' KOJIJIeKTOpOB ,n:JIH yCTaHOBJIeHHH KOH
,n:HUHOHHbIX npeaenos napaaerpos npo,n:YKTHBHbIX nJIaCTOB. 

Hapany C onHcaHHbIMH asrure cnocooaaa aeoaaoponaocrs nponyx
THBHbIX nJIaCTOB MO)KeT ObITb oueaeaa KOJIHqeCTBeHHO C nOMOIIJ:blO 
pa3JIHlIHbIX K03qxpHU:HeHToB, yqHTbIBaeMbIx npa pacxere na 3BM 
pa3JIHqHbIX BapHaHToB npoexrapyexux CHCTeM pa3pa60TKH. OCHOBOH 
,n:JIH axnoncsera CJIy)KaT MaTepHaJIbI ,n:eTaJIbHOH KOppeJISIU:HH, xaprsr 
pacnpocrpaaeaas nJIaCTOB H npOCJIOeB H T. n. 

K 0 3 ep ep H u H e H T p a c q JI e H e H HOC T H nOKa3bIBaeT 
cpezntee qHCJIO necsaaux npOCJIOeB BHyTpH nJIaCTa no paspeaax scex 
CKBa>KHH aa HCCJIe,n:yeMoH nnomana. OH MO)KeT ObITb BbIpa)KeH B ao
COJIIOTHbIX BeJIHqHHaX, a TaK)Ke nocpencraox 3HTponHH - xepu 
reopna HHepopMaU:HH. B aOCOJIIOTHblX BeJIHqHHaX OH pasea qHCJIy 

. npOCJIOeB BHyTpH nponyxraanoro nJIaCTa, YCTaHOBJIeHHbIX B Ka)K,n:OH: 
CKBa)KHHe. Hcxons H3epOPMYJIbI pacsera 3HTponHH H = - ~Pi 19Pi 
(Pi - BepOHTHOCTb nOHBJIeHHH COObITHH), ObIJIO npe,n:JIO)KeHO ,n:OJIIO 
MOIUHOCTH xaxcaoro npOCJIOH B OOIUeH MOIUHOCTH nJIaCTa hnp/hnJl 
paCCMaTpHBaTb KaK 3JIeMeHT BepOHTHOCTH. B pe3YJIbTaTe n'OHBHJIaCb 
B03MO)KHOCTb npa pacsere K03qxpHU:HeHTa paCqJIeHeHHOCTH yqHTbI
san, o,n:HOBpeMeHHO He ,TOJIbKO qHCJIO npOCJIOeB, HO H HX MOIUHOCTb. 

K03epepHU:HeHT JIHTOJIOrHqeCKOH: CBH3aH
HOC T H xapaxrepasyer cooomaeaocrs KaKOrO-JIH60 npOCJIOH co 
CMe)KHbIMH C HHM npOCJIOHMH. OH paBeH OTHOllIeHHIO cyMMapHoH 
nJIOIUa,n:H 30H CJIHHHHH K OOIUeH nJIOIUa,n:H pacnpocrpaaenaa sroro 
npOCJIOH B npenenax aanexor. 

K 0 3 ep ep H u H e H T B bI ,n: e p )K a H HOC T H nOKa3bIBaeT CTe
neBb pacnpOCTpaHeHHH npOCJIOH no nJIOIUa,n:H. Ero BbIqHCJIHIOT KaK 
qaCTHOe OT ,n:eJIeHHH cyMMapHoH nJIOIUa,1J.H pacnpocrpaaeuas npo
CJIOH K 06w;eH nJIOIUa,n:H 3aJIe)KH. 

Heo,n:HOPO,n:HOCTb napaxerpcs npo,n:YKTHBHbIX nJIaCTOB KOJIHlIe
CTBeHHO MO)KeT ObITb OXapaKTepH30BaHa C nOMOIUblO urapoxoro 
annapara CTaTHCTHqeCKHX MeTo,n:OB. Pacnpeneneaae 3HaqeHHH nopH
CTOCTH, npOHHu:aeMOCTH, rJIHHHCTOCTH H T. n. MO)KeT ObITb npencras
JIeHO rparpaxecxa nOJIHrOHOM pacnpeneneaaa, a TaK)Ke oueaeao 
C nOMOW;blO OCHOBHbIX xapaKTepHCTHK pacnpeaenenan: cpennero 
3HalleHHH, ,n:HcnepCHH, Ko3$l>HU:HeHTa aCHMMeTpHH, sxcuecca, ,UHcnep
CHH xapaxrepxsyer crenens pacceaaas 3HaqeHHH napaxerpa OTHOCH
TeJIbHO cpenaero HX 3aaseaas, Ko3QxPHU:HeHT aCHMMeTpHH - HX 
CHMMeTpHlIHOCTb OTHOCHTeJIbHO cpennero, a sxcnecc - KPYTO- HJIH 
nJIOCKOBepWHHHOCTb pacnpeneneaas. l..IacTo )J.JIH 3TOH u:eJIH npHBJIe
KaeTCH Ko3$l>HU:HeHT BapHaU:HH, paBHbIH xacrncay OT ,n:eJIeHHH' cpen
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Hero xaanparnsecxoro OTl<JlOlIeH1HI aa eeJUllIlfHY cpennero 31IalIeHHSI. 

TIOCKOJIbKY na MHOrHX MeCTopmKAeHHSIX HaKOIIJIeH orpOMHbIH ¢aK

THlIeCKHH MaTepHaJI, AJISI pacsera OCHOBHbIX xapaKTepHCTHK pacnpe

AeJIeHHSI urapoxo HCIIOJIb3YlOTCSI 3BM, IIpHlIeM CTaHAapTHbIe IIpO

rpaMMbI no OIIpeAeJIeHHIO 3THX xapaKTepHCTHK nepenxo 3aJIO.>KeHbI 

B naMSITH MallIHH. 

4eM MeHbwe CTeIIeHb pacceSIHHSI 3HalIeHHH IIapaMeTpOB OTHOCH

TeJIbHO cpennero 3HalIeHHSI, lIeM xpyroaepuranaea H CHMMeTpHlIHei1 

nOJIHrOH paCIIpeAeJIeHHSI, TeM xensure 3TH OCHOBHble xapaKTepHCTHKH 

H OAHopOAHeH nJIaCT. TIPOMbICJIOBbIH reonor CTpeMHTCSI JilO60e He

OAHopOAHoe paCIIpeAeJIeHHe pa3JIO.>KHTb aa COCTaBJIlllOI.II.He ero OAHO

pOAHbIe, BbISICHHTb' npHlIHHY HeOAHopOAHOCTH, IIOA06paTb C IIOMOI.II.blO 

3BM reopernsecxyro KPHBYIO K OAHOpOAHOMy paCIIpeAeJIeHHIO, napa

MeTpbI KOTOpOH BIIOCJIeACTBHH HCIIOJIb3YIOTCSI IIpH MaWHHHOM pacsere 

pa3JIHlIHbIX BapHaHTOB pa3pa60TKH 3aJIe.>KH. 

rJIABA III 

PE)I(HMbJ 3AJIE)I(EA HEeIlTH H rA3A 

§ t. OCHOBHble HCTOQHHKH 9HeprHH B nnaCTax 

BCSIKaSI He¢TSIHaSI HJIH ra30BaSI 3aJIe.>Kb 06JIaAaeT nOTeHUHaJIbHOM: 

snepruea, KOTopaSI B npouecce pa3pa60TKH 3aJIe.>KH nepeXOAHT 

B KHHeTHlIeCKYIO H pacxonyercs na BblTeCHeHHe He¢TH H raaa H3 

nJIaCTa. BblTeCHeHHe ¢Ji IOHAOB H3 3aJIe.>KH IIpOHCXOAHT IIOA AeHCTBHeM 

npHpOAHbIX CHJI, xoropsre SIBJISIIOTCSI OCHOBHbIMH HOCHTeJISIMH IIJIaCTO

BOH 3HeprHH. TIJIaCTOBaSI 3HeprHSI aKKyMyJIHpyeTcSI B ¢opMHpylOI.II.eHCSI 

3aJIe.>KH nOA B03AeHCTBHeM BOAOHanopHOH CHcTeMbI npojryxrnaaorc 

ropH30HTa. TIOA BJIHSIHHeM 3HeprHH 3TOH xce CHCTeMbIB IIepHOA ¢op

MHpOBaHHSI 3aJIe.>KH npOHCXOAHT 06pa30BaHHe H HaKOnJIeHHe ApyrHx 

HCTOlIHHKOB IIJIaCTOBOH 3HeprHH: ynpyrax CHJI He¢TH, BOAbI H IIOpOAbI; 

rasa, C.>KaTOrO B ra30BbIX uranxax; rasa, pacraopenaoro B He¢TH. 

Kpoae Taro, B IIJIaCTaX AeHcTByeT CHJIa TSI.>KeCTH He¢TH. 

TIpoSI13JIeHHe 3THX CHJI 06yCJIOBJIHBaeTCSI xapaxrepoa IIoA3eMHoro 

pesepnyapa, THIIOM H ¢OPMOH 3aJIe.>KH, KOJIJIeKTOpCKHMH CBOHCTBaMli 

H HeOAHopOAHOCTblO IIJIaCTa snyrpa 3aJIe.>KH H BHe ee, COCTaBOM H 

COOTHoweHHeM ¢JIIOHAOB H 3aJIe.>KH, YAaJIeHHOCTblO ee or 06JIaCTH 

nHTaHHSI IIJIaCTOBbiX BOA H YCJIOBHSIMH pa3pa60TKH. 

1J.JISI 06eCIlelIeHHSI IIpHTOKa He¢TH B CKBa.>KHHy IIJIaCTOBOe AaBJIe

HHe, cosnaaaeaoe 3THMH HCTOlIHHKaMH 3HeprHH, AOJI.>KHO 6bITb AOCTa

TOlIHbIM AJISI IIpeOAOJIeHHSI CHJI, IIpOTHBOAeHcTBylOI.II.HX ABH.>KeHHIO 

He¢TH B 3a.TIe.>KH H YAep.>KHBalOI.II.HX ee B IIJIaCTe. K 3THM CHJIaM OT

HOCSIT: COIIpOTHBJIeHHe TpeHHSI; conpOTHBJIeHHe Ae¢opMaUHH IIY3bIPb

KOB rasa npa IIpOXO.>KAeHHH HX lIepe3 H3BHJIHCTbIe l<,aIIHJIJISIPbI nepe

MeHHoro celIeHHSI (3<p¢eKT /KaM3Ha); CHJIbI IIp.HJIHIIaHHSI; KaIIHJIJISIp
nsre CHJIbI. 

9qxj)eKTHBHOCTb HCTOlIHHKOB IIJIaCTOBOH 3HeprHH pa3JIHlIHa •. 4eM 

ssnue paaaaua Me.>KAY HaIIopaMH, c03AaBaeMbIMH HCTOlIHHKaMH IIJIa

CTOBOH 3HeprHH H IIpOTHBOAeHcTBylOI.II.HMH HM CHJIaMH, TeM ssnne 
3HepreTHlIeCKHe pecypcu nJIaCTa. 

§ 2. .naBneHHe B ueeJlTSlHblx H rasoaux saaexax 
06 aaepreraaecxnx pecypcax IIJIaCTa CYASIT IIO H3MeHeHHIO IIJIa

CTOBoro AaBJIeHHSI. 06bIlIHO, lIeM 60JIbWe HalIaJIbHOe nJIaCTOBoe

AaBJIeHHe, TeM ssnue ero aaepreravecxae pecypcu, OAHaKo IIO na

lI8./IbHOMY IIJIaCToBoMy AaBJIeHHIO He scerna MO.>KHO C03AaTb IIpaBHJIb

.	 Hoe npeACTaBJIeHHe 0 sanacax 3HeprHH B IIJIaCTe. TaK, B He60JIbWHX 

3aMKHYTbiX rJIy60K03aJIeralOI.II.HX pesepayapax, aasam.soe IIJIaCTO

soe AaBJIeHHe MO.>KeT 6bITb BbICOKHM IIpH He3HalIHTeJIbHOM sanace 

nJIaCTOBOH 3HeprHH, rorna KaK B 06WHpHbiX IIO)l,3eMHblX pesepaya

pax, 3aJIera;IOI.II.HX cpaBHHTeJIbHO HerJIy60Ko H HMelOI.II.HX MeHbwee, 

lIeM B IIepBOM cnyuae, HalIaJIbHOe AaBJIeHHe, sanae IIJIaCTOBOH snep

rHH 3HalIHTeJIbHbIiL HaH60JIee IIOJIHOe npeACTaBJIeHHe 0 sanacax 

IIJIaCTOBOH 3HeprHH MO.>KHO IIOJIYlIHTb IIO xapaxrepy H3MeHeHHSI IIJIa::. 
CTOBoro AaBJIeHHH B npouecce pa3pa60TKH 3aJIe.>KH. 

KaK H3BeCTHO, IIJIaCTOBOe AaBJIeHHe YBeJIHlIHBaeTCSI C rJIy6HHoH. 

Y CTaHOBJIeHO; lITO aa Ka)KAble 10 M rJIy6HHbi B pa3JIHlIHbIX nedrrera

30HOCHbIX panoaax ORO soapacraer aa O,OB~O,12 MTIa, lITO COOTBeT

crsyer rHApoCTaTHlIeCKOMY AaBJIellHIO cToJI6a BO,U.b!. 

B 60JIbWHHCTBe He¢TSIHbIX MeCTOpO.>KAeHHH IIJIaCTOBOe AaBJIeHHe 

HaxOAHTcSI B npSIMOH 3aBHcHMOCTH OT rJIy6HHbI 3aJIeraUHH IIJIaCTOB 

H opHeHTHpoBOlIHO ero MO.>KHO nOAclIHTaTb, pa3A€JIHB rJIy6HHy sa
JIeraHHSI IIJIaCTa aa 10 (PnJI = HIIO). 

OAHaKO He06xOAHMO HMeTb 6 BHAY, lITO aa pSIAe MeCTOpO.>KAeHliK 

A3ep6aHA.>KaHa, TypKMeHHH, Cesepnoro KaBKa3a H T. II. IIJIaCToBoe 

AaBJIeUHe 3HalIHTeJIbHO npessnnaer rHApoCTaTHlIeCKoe. Taxoe SIBJIe

HHe MO.>KeT 6bITb BbI3BaHO ropaux )l,aBJIeHHeM, YMeHbllleHHeM rJIy6HHbl 

38JIeraHHSI 3aJIe.>KH, rtpuypoxeaaof K 3aMKHyToMy pesepayapy, 

B pe3YJIbTaTe BepTHKaJIbHbIX TeKTOHHlIeCKHX ABH.>KeHHH, a TaK.>Ke 

CBSI3J>1O 3aJIe.>KH C 60JIee r JIy60KHMH ropH30HTaMH IIO TeKTOHHlIeCKHM 

TpeI.II.HHaM. n.JISI ra30BOH 3aJIe.>KH aHOMaJIbHO ssrcoxoe AaBJleHHe 

B KpOBJIe npa 3HalIHTeJIbHOH ee BbICOTe 06yCJIOBJIeHO TeM, lITO AaBJIe

HHe BO scea 3aJIe.>KH onpeAeJISIeTCSI B OCHOBHOM BeJIHlJ:liHOH IIJIaCTO

Boro AaBJIeHHH Ha ypoBHe ra30BOAHHoro KOHTaKTa. CxeMa nOA3eM

noro pesepayapa IIJIaCTOBOro rana IIpeACTaBJIeHa aa pHC. 99. 
He06xo)l,HMO OTMeTHTb, lITO AO aaxaaa pa3pa60TKH 3aJIe.>KH 06b1lIHO 

AaBJIeHHe B nJIaCTe aa O)l,HOH rHnCOMeTpHlIeCKoH BbICOTe onaaaxoaoe. 

OAHaKo aa aexoropux MeCTOpO.>KAeHHSIX Ha6JIIOAalOTCH 3HalIHTeJIb
asre OTKJIOHeHHSI or sroro IIpaBHJIa, lITO 06yCJIOBJIHBaeTCH pa3JIHlIHbIM 

HaIIopOM KpaeBbIX BOA Ha pa3HbIx KPblJIbSIX CTpyKTypbI, Ha~HlIHeM 
TeKTOHHlIeCKHX TpeI.II.HH H T. II. 

K a p r bI H 3 a 6 a p. Xapaxrep paCIIpeAeJIeHHSI nJIaCTOBOro 
)l,aBJIeHHSI no IIJIacTy nyxure ncero HCCJIeAOBaTb IIO xaprax AaBJIeHHH:. 
HJIH H306ap. 

B A llpHKocon H. X. HAP. 
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rne PHCT - HCTllHHoe OJIaCTOBOe naaneaae na rJIy6llHe saxepa 

H aaM; Ha6c - a6COJI'IOTHaH rnyouua OJIOCKOCTll OpHBe)l.eHlIH naane

HHH;· A - ansrnryna CTOJIa porop a CKBa)l{HHbI; I1l '----- ynmmeaae 

·CKBa)l{HHbI na r JIy6HHe OJIOCKOCTH npaaeaenaa: p)I{ - OJIOTHOCTb 
)KH)l.KOCTH. 

ECJIH BO)l.OHeqJTHHOH KOHTaKT HeropH30HTaJIbHbIH, TO )l.JISI pacseroa . 

npaaaaaercs rOpH30HTaJIbHaH OJIOCKOCTb, OpOXO)l.Hr.uaH sepes OT
MeTKy cpennero aaasenus BHK. 
. Kapru npaaeneansrx H306ap pexoaeanyercs COCTaBJIHTb nepuona
1J:eCKH, paa B KBapTaJI. C 3TOH uens:o OJIaCTOBble )l.aBJIeHHH B cxsaacn

aax 3aMepSl'IOT B resenae nepaona, He npeasruraroutero 30 )l.HeH. 

'K 3aMepaM Ha)l.O opHCTyOHTb 3a 15 )l.HeH )1.0 HaqaJIa KBapTaJIa. 

OpH cpaBHeHHH xaprsr H306ap, nocrpoeanofl B )l.aHHOM KBapTaJIe, 

C xapros H306ap npenurecrny iomero KBapTaJIa BH)l.HO, KaK ll3MeHlI

JIOCb )l.aBJIeHHe aa 3TOT nepaon. .lI.aJIbHeHlllHM aHaJIll30M scero npo

MbICJIOBOrO MaTepHaJIa (orriopa HeepTll H3 )l.06bIBalOr.uHx CKBa)l{llH,· 

3aKaqKH BO)l.bI B aaruerarensnsre CKBa)KHHbI, KOJIJIeKTOpCKHX CBOHCTB 

OJIaCTa H T. 0.) MO)l{HO yCTaHoBHTb 0PHqHHbI H3MeHeHllSi )l.aBJIeHHH 

B rex llJIH llHbIX ysacrxax OJIaCTa. Oc060e BHHMaHHe He06xo)l.llMO 

oopauiars aa 30HbI MaKCllMallbHoro nanenna OJIaCTOBOro )l.aBJIeHllH. 

00 peaynsrarau aaannsa xapr H306ap )l.OJI)I{HbI 6bITb peKOMeH)l.O
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§ 3. PelKHMbI HelllTHHblx aaJlelKeH 

Ha Ka)K)l.OM srane pa3pa60TKII )l.06bIQa HeepTll II ra3a ocyuie

CTBJlHeTCH 00)1. opeIIMyr.ueCTBeHHbIM B03)1.eHCTBlleM O)l.HOrO, IIHOr)l.a 

HeCKOJIbKllX IICTOQHIIKOB OJIaCTOBOH 3HeprHII. . 

\ 
~ 

225 e' 
204 

~ 

\ We\ 201 

18ern 

167 
195 

PHC. 100. Kapra H306ap (npHBeJleHHbIX K BHK) Hec!rrllHOH 3aJIe:lKH lICHOnOJIlIHCKOrO 
HaJlrOpH30HTa 5I pHHo-KaMeHHOJIO:lKCKOrO MeCTOp0:lKJleHHlI 

J - BHemHHll KOHTyp He,pTeHocHocTH; 2 - KOHTyp oT6opa; 3 - naooapu B MOa;. 4 - CKBa
>KHHbI~(B qHCJlHTeJle - HOMep CKBa>KHHbI. B aaaaeaarene - npaseneanoe K BHI( nJlaCTOBOe 

ll.aBJleHHe B MOa) 

BaHbI H OpllHHTbI MepbI 00 YCTpaHeH~1O 0PllqIIH pe3KOrO Oa)l.eHHH 

naanenus na OT)l.eJIbHbIX yxacrxax OJIaCTa. 

.lI.JIH ra30BbIX 3aJIe)KeH xapra IICTllHHbIX asooap II npaseneuaux 
K OJIOCKOCTll fBK npaxraxecxa 6y)l.eT COBOa)l.aTb, TaK KaK naaneane . 

B pa3JIIIqHbIX qaCTSIX ra30BOH aanexca, paCOOJIO)KeHHblX aa pa3HbIX 

TllOCOMeTpllqeCKIIX ypOBHHX, ll3MeHHeTCH He3HaqllTeJIbHO. 

JeK6.1 2 

Cxeaa pacnpeneaenns nJiaCTO
Bora JlaBJIeHHlI 

z - r-asoaon tua rtx n; H - He,pTR
Holl qaCTH 3aJle>KH 

BbiCOTa: 

MeTO)l.llKa OOCTpOeHli'Si xapr 

H306ap ananorasna MeTO)l.llKe 00

CTpOeHHSI xapr OOBepXHOCTeH 

ronorparpasecxoro nopanxa. 
Kapru H306ap, OOCTpOeHHble 

00 )l.aHHbIM 3aMepOB OJIaCTOBbIX ~. 

)l.aBJIeHHH B CKBa)l(HHe na ypoane 

OJIaCTa HJIH 00 )l.aHHbIM 0 naane

HHSlX, OepeCqHTaHHbIX na ypo

seas OJIaCTa, Ha3bIBalOTCSI xapra

Mll HCTHHHbIX H306ap. 3TH xapru 

HapSl)l.y C H3MeHeHHeM )l.aBJIeHHSI 

B OJIaCTe OpH paapaoorxe 3aJIe

)KeH orpaacaior H pa3HHUy B 

OJIaCTOBbIX )l.aBJIeHHSlX, 3aBHCSI
myro OT rHoCOMeTpHqeCKHX OTMeTOK OJIaCTa II OJIOTHOCTH nacsnnaio

IUHX HX epJIlOll)l.OB. B CBSl3H C 3THM llCOOJIb30BaHlle TaKHX xapr B 

3Ha1J:HTeJIbHOH CTeoeHH 3aTpY)l.HSleT KOHTpOJIb 3a OJIaCTOBbIM naane

HHeM OpH paspaoorxe. 003TOMY na npaxruxe 0PHHSlTO CTpOHTb 

xapru H306ap 00 )l.aBJIeHHSlM, OepeCqHTaHHbIM aa OJIOCKOCTb BHK. 
TaKHe xapru OOJIyqHJIll naaaanae xapr OpHBe)l.eHHbIX asooap 
(pHC. 100). 

Pacxer npnaenenuoro K OJIOCKOCTll BHK )l.aBJIeHHSI PnpHR 00 as

secraoay 3HaqeHWO acrnnuoro )l.aBJIeHHH OpOll3BO)l.HTCH 00 epopMyJIe 

_ + PH( (Ha6c + A  M - H3aM) 
PrrpHB :- PHCT - 10 



Xapaxrep npOSIBJIem1S1 nJIaCTOBOH 3HeprHH, ,ll.BHralQl.l.l.eH He<t>Tb 
H ras no nnacry K 3a60SlM CKBa:mHH H 3aBHCSlI.l.l.eH OT npapoaaux 
yCJIOBHH H MeponpHSlTHH no B03,ll.eHCTB~1Q na nJIaCT, Ha3b1BaeTCSI 
pe:mHtdoM 3aJIe:mH. 

o pe:mHMax 3aJIe:mH CY,ll.SlT no H3MeHeHHIQ BO BpeMeHH ,ll.e6HTOB 
CKBa:mHH, nJIaCTOBbiX ,ll.aBJIeHHH, ra30BbIX rpaxropos H no nponaasce
HHIQ xpaesux son. 

Ha3BaHHSI pe:mHMaM npHHSlTO nasars no xapaxrepy npOSlBJIeHHSI 
OCHOBHblX HCTOqHHKOB nJIaCTOBOH 3HeprHH B onpeneaeaaua nepaon 
3KCnJIyaTaI.I,HH. B COOTBeTCTBHH C 3THM BbI,ll.eJISlIQT CJIe,ll.YIQI.l.l.He ecre
CTBeHHble pe:mHMbI He<t>TSlHbIX 3aJIe:meH: sonoaanopnua, ynpyro
BO,ll.OHanOpHbIH, pe:mHM pacrsopeaaoro rasa, rasoaanopasrn (HJIH 
pexorx ra30BOH uranxa) H rpaBHTaI.I,HOHHbIH. 

Kpoxe nepeqHCJIeHHbIX pe:mHMOB B aanescax MorYT npOSlBJIHTbCSI 
CMemaHHble pe:mHMbI, B03HHKaIQI.l.l.He npa O,ll.HOBpeMeHHOM ,ll.eHCTBHH 

,,ll.ByX HJIH HeCKOJIbKHX HCTOqHHKOB nJIaCTOBOH 3HeprHH. 
Pacn03HaBaHHe pe}KHMa pa60TbI 3.aJIe:mH aa panaea CTa,ll.HH n03BO

JISieT 60JIee 060CHOBaHHO npoexrnposan, paI.I,HOHaJIbHyIO cacreuy 
pa3pa60TKH 3aJIe)i{H, 06eCneqHBaIOI.l.l.YIO MaKCHMaJIbHOe H3BJIeqeHHe 

. He<t>TH H rasa H3 nenp, 

Booonanopnui; pe'ICUM 

OCHOBHblM HCTOqHHKOM nJiaCTOBOH 3HeprHH npn BO,ll.OHanOpHoM 
pescaxe SlBJISleTCSI aanop xpaesux (nO,ll.OIl1BeHHbIX) son, Kpaessre 
BO,ll.bI BHe,ll.pSlIOTCSI B aanescs H saaeuiator 06'beM oT06paHHOH: H3. 
nnacra He<t>TH. TeM caMbIM B rinacre nOMep:mHBaeTCSI ztaaneane. 

flOCTOSlHCTBO Hanopa KpaeBbix BO,ll. 38BHCHT OT pSl,ll.a reOJIOrHqe
CKHX H rH,ll.pOreOJIOrHqeCKHX <t>aKTopOB, K 'KOTOPbIM OTHOCSIT 6JIH3KOe 
pacnoaoscenne 3aJIe:mH K 06JIaCTH nHTaHHSI, .XOpOIl1yIO C0061.l.l.aeMOCTb 
Me:m,n:y 3aJIe:mbIO H 06JIaCTbIO nHTaHHSI C BbICOKHM paCXO,ll.OM nosepx
HOCTHhIX H arxoopepuux son H 60JIbIl1yIO pa3HHI.I,y Me:m,ll.y HX ranee
MeTpHqeCKHMH ypOBHSlMH. 6bICTpaSi nepenaxa ,ll.aBJIeHHSI OT KOHTaKTa 
He¢TH C BO,ll.OH K 3a60SlM ,ll.06bIBaIOI.l.l.HX CKBa}KHH 06eCneqHBaeTCSI 
BhICOKOH: npoHHu.aeMOCTbIO nJiaCTa-KOJIJIeKTOpa, He OCJIo:mHeHHoro 
pa3JIHqHOrO pona <t>aI.I,HaJIbHbIMH saxeuteaaaaa. 

B aanescax C BO,ll.OHanOpHbIM pe}KHMOM resm oroopa He<t>THSlB
JISleTCSI OCHOBHblM nOKa3aTeJIeM, onpenenmouiaa H3MeHeHHe nnacro
soro ,ll.aBJIeHHSI. OH MO}KeT nocraran, 7-8 % OT HaqaJIbHbIX H3BJIe
KaeMhIX 3anaCOB He<t>TH B 3aJIe}KH. 

B nepaon pa60TbI 3aJIe}KH na BO,ll.OHanOpHoM pe}KHMe oT60pbI 
He<t>TH MoryT ynepscanarscs aa O,ll.HOM ypoaae (pHC. 101). flJIaCTOBOe 
naanenae aaasane nexnoro CHH}KaeTCSI, a 3aTeM ,ll.ep}KHTCSI aa O,ll.HOM 
yposae ssnue ,ll.aBJIeHHSI nacsnneuaa, n03ToMY rasoaue <t>aKTopbI HH3RH 
H He H3MeHSIIOTCSI BO BpeMeHH. Ilon ,ll.eHCTBHeM nOCTOSlHHoro aanopa 
xp aesux son npOHCXO,ll.SlT nocreneanua no,n;'beM aononedrraaoro KOH
ra KTa H 06BO,ll.HeHHe ,ll.06b1BaIOI.l.l.HX CKBa}KHH. B KOHeqHhIH nepaon 
pa 3pa60TKH, xorna 60JIbIl1HHCTBO Cl<Ba}KHH 06BO,ll.HHJIOCb H OTKJIIO
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*aIOTCR, a nnacrosoe ,ll.aBJIe:HHe H" ;..-

Pnn B03paCTaeT. .........._ ....L._._._._..:»: I 

BO}J;OHanopHblH pe}KHM SlB-
PH.' "-"---:-':':'-;;::\''l-=1""~-i- ./.. - d \r::'\ r-' j-fJISleTCSI caMhIM 3<P<PeKTHBHblM pe


:mHMOM. .qJISI Hero xapaxrepen ,. ~ T1l /
 
r -x -x~x--x-x--x /OqeHb BblCOKHH K03<p<pHI.I,HeHT
 

H3BJleqeHHSI He<t>TH, aaorna }J;O 
/
 

0,8. Taxaa aerpreornasa }J;OCTH-'
 
raercs TOJIbKO npa C06JIIO,ll.eHHH
 
OnTHMaJIbHblX TeMnOB oroopa.
 

70 20 30 *0 50 50 70 f' 'Y. 

Ynpueo-eooonanopnuu pe'ICUM PHe. 101. fpacjJHK aoaoaanopaoro pe
)f{HMa HecjJTSlHoA aaJIe)f{H

Ilpa ynpyro-aononanopaoa Texyrnaa AO()llI'Ia: TH - HecjlTH. TH - BOAhI; 

pe:mHMe OCHOBHhIM HCTOqHHKOM r - ra30BhlA cjlaKTop; AaBJleIlHe: PHa'i - Ha· 

'1aJlbHOe, PUJI - UJiaCTOBOe, Pllac - HaChI·••.nJiaCTOBOH 3HeprHH CJIy:maT ynpy
uienus: T>K - cYMMapHhlA OT()Op lKHAKOCTH; 

rue CHJIbl aonu, He<t>TH H' nopon , TI - TeKYI1.\HA KoacjlcjlHU:HeHT H3BJle'leHHlI 

cscarux B nenpax ,ll.aBJIeHHeM . HecjlTH
 

flpOSlBJIeHHe ynpyrnx CHJI 06y

CJIOBJIeHO CJIa6bIM aanopoa xpaesux son, He 06eCneqIIBa IOI.l.l.HM non

,ll.ep}KaHHe nnacroaoro ,ll.aBJIeHHSI npn YCTaHaBJIHBaeMhIx rO,ll.OBhIX
 
rexnax oroopa He<t>TH 4-5 %OT HaqaJIbHbIX H3BJIeKaeMblX sanacoa.
 
.D.JISI 3aJIe}KeH C ynpyro-aonoaanopuua pe}KHMOM xapaxrepna cJIa6aSl
 
CBH3b C 06JIaCTblO nHTaHHSI, 06yCJIOBJIeHHaSi y,ll.aJIeHHOCTbIO OT nee,
 
HH3KOH npOHHI.I,aeMOCTbIO H pesxoa HeO,ll.HOpO,ll.HOCTb 10 nJiaCTOB-KOJI

JIeKTopoB. Haxansnoe nJiaCTOBOe ,ll.aBJIeHHe 3HaqHTeJIbHO ssmre ztaa

JIeHllSI aacumeuas.
 

C MOMeHTa BBOJJ;a CKBa}KHH B 3KCnJIyaTaUHIO soxpyr 3a60Sl oopa
3yeTcSI 30Ha nOHH}KeHHOrO ,ll.aBJIeHHSI. B 3TOH 30H€ aeprs, CBSl3aHHaSi 
nona H sepaa noponu non ,ll.eHCTBHeM ynpyrnx CHJI HaqHHaIOT pac
IIlHPSlTbCSI, cosnaaas ,ll.OnOJIHHTeJIbHOe naaneaae, cnocoocrayiouiee 
,ll.BH:meHHIO He<t>TH K 3a60SlM CKBa}KHH. flp0,ll.OJI}KaIOI.l.l.HHCSI oT60p 
He<t>TH pacurapser 30Hy noaasceaaoro ,n:aBJIeHHSI, OCB060}K,ll.-8.SI ynpy
rtre CHJIhI aa 3HaqHTeJIbHbIX paccrosunax OT ,ll.06hIBaIOI.l.l.H'X CKBa:mHH. 
Ilocrenenao 30Ha CHH}KeHHSI ,ll.aBJIeHHSI pacnpocrpaasercs na BO,ll.O
HOCHyIO qaCTb nnacra, BCJIe,ll.CTBHe qero npOHCXO,ll.HT BblCB060}K,ll.eHHe 
yrrpyrnx CHJI paCIIlHpSlIOI.l.l.HXCSI BO,ll.hI H sepea noponu na orpOMHOH: 
nnomana. C03,ll.aBaeMbIH HMH aanop cneccocrayer ,n:BH}KeHHIO BO,ll.bI 
B HanpaBJIeHHH 30HbI oroopa. B pe3YJIbTaTe HaqHHaeTCSI aaenpeaae 
BO,ll.b1 B saneacs H HepaBHoMepHoenepeMel.l.l.eHH€ aoaonedrraaoro : 
KOHTaKTa. B CBSl3H C pesxon HeO,ll.HOpO,ll.HOCTbIO nponyxraanoro nnacra 
sona no HaH60JIee npOHHI.I,aeMhIM xananax npopusaerca K 3a60SlM 
CKBa:mHH, cnocoocraya HX rrpeacneapeaenaoxy 06BO,ll.HeHHIO. BCJIe.n.
CTBHe sroro B03paCTaeT npOI.I,eHT 06BO,ll.HeHHOCTH nponyxnaa. 

Ilpa ynpyro-aononanopaou pe}KHMe nJiaCTOBOe ,ll.aBJIeHHe CHaqaJI3 
nOHH:maeTCSI, a 3aTeM nOMep}KHBaeTCSI nOCTOSlHHblM B 3aBHCHMOCTH. 
OT TeKYI.l.l.HX H cyMMapHbIX oT60pOB H$H H3 naacra, HO ssnue ztaane
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B03paCTaeT ra30BbIH epaKTOp H CHH}l{aeTCH epa30BaH nponauaeaocn, 

AJIH HelPTH. B TO )l{e BpeMH aedrrs, nOTepHB OCHOBHylO qaCTb paCTBO

penaoro B HeH raaa. CTaHOBHTCH 60JIee BH3KOH H MeHee nO,lI,BH)I{HOH. 

D03TOMY, HeCMOTpH na npO,lI,OJI)I{alOlI.I,eeCH nanenne nJIaCTOBOro ,lI,aBJIe

HHH, rexyuiae OT6opbI HeepTH HaqHHalOT pe3KO CHH)I{aTbCH ,lI,O MH

HHMyMa. 
B CBH3H C TeM, qTO conepscanne pacraopeanoro r-aaa B Heepn! 

orpaaaseao, ero snepr-aananaer, BbI,lI,eJIeHHe'ra3a H3 HeepTH ripexpa
lI.I,aeTCH. B arore ra30BblH epaKTOp CHH)I{aeTCH ,lI,O MHHHMyMa. 

TaKHM 06pa30M, npn pe)l{HMe pacrsopeaaoro raaa rean nanenas 
nJIaCTOBOro ,lI,aBJIeHHH 3aBHCHT OT cysorapaoro oroopa HeepTH H rasa. 

H3JIO)l{eHHOe ssnue CBH,lI,eTeJIbCTByeT 0 HH3KOH 3epepeKTHBHOCTH 

pC)I{HMa pacrsopenaoro raaa. K03epepHU:HeHT H3BJIeqeHHH HeepTR 

KOJIe6JIeTCH B 3aBHCHMOCTH OT yCJIOBHH B npe,lI,eJIax 0,1--0,3. 
.IlJIH nossnueuaa 3epepeKTHBHoCTH paapaoorxa 3aJIe)l{eH C pe)l{HMOM 

pacrsopeaaoro rasa npHMeHHIOT paanasaue MeTO,lI,bI nOMep)l{aHHSI 

nJIaCTOBOro ,lI,aBJIeHHH: ooparnyio 3aKaqI<Y B nJIaCT raaa , paaee H3

BJIeqeHHOrO C HeepTblO; 3aKaqKY B03,lI,yxa HJIH npHKoHTypHoe H BHY

TpHKoHTypHoe 3aBO,lI,HeHHH. 
Korna 3HeprHH, aKKyMyJIHpOBaHHaH pacrnopeaasra ra30M. 

B nJIaCTe nOJIHOCTB,IO nspacxonyerca, B 3aJIe)l{H yCTaHoBHTcH rpaaara
U:HOHHbIH pe)l{HM co cBo6o,lI,HbIM 3epKaJIOM HeepTH. 

Tasonanopnuii pe:JICUM (pe:JICUM 2a3080U. Ulanlw) 

ra30HanOPHbIH pe)l{HM C03,lI,aeTCH B HeepTHHoH 3aJIe)l{H sa cxer 

3HeprHH raaa, nepaonasam.ao C)I{aTOrO B ra30BoH manse H pacunr

pHlOlI.I,erOCH npn CHH)I{eHHH nJIaCTOBOro ,lI,aBJIeHHH BCJIe,lI,CTBHe oT6opOB 

HelPTH B ,lI,06bIBalOlI.I,HX CKBa)l{HHax. C03,lI,aBaeMbIH paclllHpHIOllI.HMC5J 

ra30M nanop BbITeCHHeT HeepTb B HanpaBJIeHHH saooes CKBa)l{HH, 

cnocoocrnya onycxaaato raaoaedrrauoro KOHTaKTa. 

BCJIe,lI,CTBHe oco6eHHocTeH reOJIOrHqeCKOrO cTpoeHHH npO,lI,yKTHB

HbIX nJIaCTOB H ra30HeepTHHbIX 3aJIe)l{eH raaoaanopuua pe)l{HM HB

JIHeTCH cocrasnoa xacrsro caeuraaaoro pe)l{HMa, ,lI,eHcTBylOllI.e r O 

B TaKHX 3aJIe)l{aX H o6yCJIOBJIeHHOrO 3HeprHeH, c03,lI,aBaeMOH ra30M. 

pacraopenasnr B- neprn, paciuapajouraacs ra30M ra30BoH uranxa H 

ynpyrHMH CHJIaMH KpaeBbIx BO,lI,.DpH CJIa60H rH,lI,p0,lI,HHaMHqeCKOH 

CBH3H HeepTHHoH 3aJIe)l{H C KpaeBbIMH BO,lI,aMH cMelllaHHbIH pe)l{HM 

o6yCJIOBJIHBaeTCH nepsuxa ,lI,ByMH BH,lI,aMH nJIaCTOBOH 3HeprHH. I'aso

aanopnsra pe)l{HM TeM 3epepeKTHBHee, qeM KOHTpacTHee crpyxrypa, 

ssnue 3Ta)l{ ra30HOCHOCTH, nymue nponauaeaocrs KOJIJIeKTOpOB H' 

MeHbllle BH3KOCTb H€epTH. . 
TaK KaK B HeepTHHoH qaCTH 3aJIe)l{H aaxansnoe nJIaCTOBOe ,lI,aBJIe

HHe npnaepno paaao ,lI,aBJIeHHIO HaChIlI.I,eHHH, C nepauxa oroopaaa 

HeepTH B 3aJIe)l{H nepaonauansno npOHBJIHeTCH pe)l{HM pacrnopenaoro 

raaa. C YBeJIHqeHHeM ,lI,enpeCCHoHHOH BOpOHKH nasunaer pacumparsca 

ra30BaH manxa, a xorna 06JIaCTb CHH)I{eHHH ,lI,aBJIeHHH ,lI,OCTHrHeT 

rpanan HeepTHHoH 3aJIe)l{H, npHXO,lI,HT B ,lI,eHCTBHe ynpyr-ae CHJIbI xpae

BbIX BO,lI" cnocoocrnys Me,lI,JIeHHoMy nozrsexy BO,lI,OHeepTHHoro KOHTaKTa. 
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·PHC. 102. I'paoax ynpyro-sonoaa
nopaoro pe)l{HMa He¢THHoH 3aJIe)l{H 
YCJlOBHble 0603HaQeHHlI CM. aa pHC. 101 

HHH HaCbIlI.I,eHHH. B CBH3H C 3THM ra30BbIH epaKTOp B npouecce 3KCnJIya

TaU:HH OCTaeTCH 6e3 H3MeHeHHH. ECJIH YBeJIHqHBaTb TeMnM oT6opa. 

nJIaCTOBOe ,lI,aBJIeHHe 6Y,lI,eT CHH)I{aTbCH H, xorna OHO OKa)l{eTCH MeHbllle 

,lI,aBJIeHHH HaCbIlI.I,eHHH, B 3aJIe)l{H nasner npOHBJIHTbCH MeHee 3epepeK

THBHbIH pe)l{HM pacraopenaoro r-asa (pHC. 102). 
DpH ynpyro-aonouanopaou pexcaxe K03epepHU:HeHT H3BJIeqeHHH 

neqrm He npessnuaer 0,45. 
4T06M YBeJIHqHTb reanu oroopa nedrra, B aanezcax C ynpyro

aononanopnua pe)l{HMOM Heo6xo,lI,HMO nOCTOHHHO noanepacasart, nna

CTOBoe ,lI,aBJIeHHe nyrea 3aKaqKH BO,lI,bI B nJIaCT, T. e. C03,lI,aBaTh 

TeM caMbIM HCKyccTBeHHbIH BO,lI,OHanOpHbIH pe)l{HM. 

Pe:JICUM pacmeopennoeo easa 

Yrtpyrocrs paClllHpHlOlI.I,HXCH nyaupsxos pacrsopeanoro r-aaa 

npe,lI,CTaBJIHeT C060H OCHOBHylO epOPMY nJIaCTOBOH 3HeprHH B aaaexcax 

HeepTH, He HMelOlI.I,HX HHKaKOH HJIH nOqTH HHKaKOH rH,lI,p0,lI,HHaMHqe

CKOH CBH3H C KpaeBbIMH BO,lI,aMH. B aanescax C 3THM pe)l{HMOM aanans

Hoe nJIaCTOBOe ,lI,aBJIeHHe npnaepno paBHO ,lI,aBJIeHHIO HaCbIlI.I,eHHH. 

B CBH3H C 3THM ysce nOCJIe nepasrx OT6opOB HeepTH nJIaCTOBOe ,lI,aBJIe

HHe OKa3bIBaeTCH HH)I{e ,lI,aBJIeHHH HaCbIlI.I,eHHH (pHC. 103). B peay.ns

rare HaqHHaeTCH BbICB06o)l{,lI,eHHe 3HeprHH pacrsopenaoro r-aaa nyrex 
06pa30BaHHH H pacumpenas nyaupsxoa. B 3TOT MOMeHT OHH npanaror 

o6pa3ylOlI.I,eHCH ra30HeepTHHOH CMeCH BbICOKYIO crenens ynpyrocra, 

cnocoficrnyior YMeHbllleHHIO BH3KOCTH HeepTH H 06JIerqalOT ,lI,BH)I{eHHe 

CMeCH K 3a6oHM ,lI,06bIBalOlI.I,HX CKBa)l{HH. PaCCMaTpIIBaeMbiH nepnon 

paspaoorxu 3aJIe)l{H xapaxrepaayercs nOCTOHHHbIM CHH)I{eHHeM nna

CTOBoro ,lI,aBJIef:lHH, OTHOCHTeJIbHbIM nOCTOHHCTBOM raaoaoro epaKTopa 

H pOCTOM TeKylI.l,HX OT6opOB ,lI,O MaKcHMyMa. 

Y~eJIHqHBaHCb B pa3Mepe H 06JIa,lI,aH 60JIbllleH no cpaBHeHHIO 

C HeepTblO nO,lI,BH)I{HOCTb10, nyaupt.xa ra3a npopusa iorca K 3a6oHM 

CKBa)l{HH, onepexcaa epHJIbTpaU:HIO aedrrn. B 3TOT nepnon peaxo 
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B peaynsrare OTOOpOB He¢TH )].aBJIeHHe B ra30BOH uianxe no

CTOHHHO CHHmaeTCH, liTO sneser CHHmeHHe )].OObIliH H POCT raaosoro 
¢aKTopa. 4aCTb pacrsopeasoro rasa xoscer nepexoznrrs B caooonaoe 
COCTOHHHe H MHrpHpOBaTb B ra30BYIO uranxy. Il03ToMy )].JIH coxpa
HeHHH nJIaCTOBOH 3HeprHH CJIe)].yeT H30eraTb BwnycKa ra3a H3 ra30

BOH uranxa, 3KCnJIyaTaIJ;HH CKBamHH C BWCOKHM ra30BbIM <paKTOpOM 

H npopusa He<pTH B KOJIJIeKTOpbI ra30BOH uranxa. C 3TOH IJ;eJIbIO B ra

30ByIO uranxy 3aKallHBaIOT ras. COOJIIO)].eHHe TaKHX yCJIOBHH cnocoti
crsyer YBeJIHlIeHHIO K03<p<pHIJ;HeHTa H3BJIelleHHH He<pTH. 

r paeumauuonnua pe'JfCUM 

fpaBHTaIJ;HOHHbIH pemHM OOWliHO npOHBJIHeTCH aa nOCJIe)].HeH 

eTa)].HH pa3paOOTKH He<PTHHOH 3aJIemH, xorna )].eHCTBHe npyrnx 
HCTOllHHKOB nJIaCTOBOH 3HeprHH HCCHKaeT. Ilpn rpaBHTaIJ;HOHHOM 

pemHMe He<pTb non )].eHCTBHeM CHJIbI THmeCTH nepenaaraerca K 3aOOHM 

CKBamHH. 

Pa3JIHlIaIOT nsa BH)].a rpaBHTaIJ;HOHHOro pemH~a: aanopno-rpa
BHTaIJ;HOHHbIH H rpaBHTaIJ;HOHHbIH pemHM co CBOOO)].HWM 3epKaJIOM 

He<pTH. 

HanopHo-rpaBHTaIJ;HOHHbIH pemHM npOHBJIHeTCH B saaescax 
He<pTH, npnyposeuaux K xoponro npOHHIJ;aeMbIM nJIaCTaM C HaKJIOH

HbIM H I<PYTbIM nanenaea. OTOOp He<pTH npa 3TOM pescaxe 3aBHCHT 

OT pa3HOCTH OTMeTOK 3aOOH CKBamHHW H aepxaero ypOBHH He<pTH. 

4eM Hume 3aOOH CKBamHHbI, TeM ssnue ee )].eOHT. 

fpaBHTaIJ;HOHHbIH pemHM co CBOOO)].HWM 3epKaJIOM He<pTH HaOJI 10

.n.aeTCH B nOJIOrHX ·nJIaCTaX C nJIOXHMH KOJIJIeKTOpCKHMH CBOHCTBaMH 

H CHJIbHOH <paIJ;HaJIbHOH H3MeH'tHBOCTbIO. Ilpa 3TOM pescaxe ypOBHH 

He<pTH B )].OOWBaIOmHX CKBamHHax HaXO)].HTCH raxsce HHme KpOBJIH 

nJIaCTa. He<PTb non )].eHCTBHeM COOCTBeHHOH CHJIbI THmeCTH nocryrraer 
B CKBamHHW TOJIbKO C oxpyzcatoumx HX YllaCTKOB. Il03ToMy yposeas 
He<pTH OKOJIO Kam)].oH CKBalKHHW npaooperaer <pOpMyBopOHKH. 

Hepreornasa npn rpaBHTaIJ;HOHHbIX pemHMax OOWliHO KOJIeOJIeTCH 

B npeneaax 0,1-0,2. 

§ 4. PelKHMbI raaoaux 3aJlelKeH 

B ra30HOCHWX nJIaCTaX OCHOBHbIMH HCTOllHHKaMH nJIaCTOBOH saep
rHH HBJIHIOTCH )].aBJIeHHe pacurnpmouterocs rasa, ynpyrne CHJIbI BO)].bI 

H noponu H aanop xpaeaux BO)].. 

B 3aBHCHMOCTH OT npeoonanaioutero )].eHcTBHH onaoro HJIH He

CKOJIbKHX HCTOllHHKOB nJIaCTOBOH 3HeprHH pemHM ra30BbIX 3aJIemeH 

MomeT ObITb ra30BWM, ynpyro-rasoaonoaanopasra H aonoaanopaax. 
PemHMbI ra30BbIX 3aJIemeH 3aBHCHT OT reOJIOrHlIeCKHX yCJIOBHH, 

a raiose OT resma paspaeorxa 3aJIemH. O)].HaKo B CBH3H C TeM, xro 

BH3KOCTb rasa npaxepno B 100 paa xeusure BH3KOCTH He<pTH, nepe

pacnpenenenae )].aBJIeHHH B ra30BoH 3aJIemH nponcxonar ropaano 

obIcTpee, lIeM B He<pTHHoH. 

ra308blu peo« UM 

B sanescax C ra30BbIM pemHMoM OTOOp rasa npOH3BO)].HTCH 38 

cser AaBJleHHH, C03)l.aBaeMoro paCllHpHIOmHMCH ra30M. 3TOT pemHM 

npOHBJIHeTCH B 3aJIe)l{aX, npaypoueuasrx K nOJIHOCTbIO sanesaraaasor 
JIOByIllKaM,' oopa30BaBllHMCH B pe3YJIbTaTeJIHTOJIOrHlIeCKOro orpaaa
~eHHH H TeKTOHHlIeCKoro 3KpaHHpOB,aHHH. OObIliHO 3TO HeOOJIbillHe 

3aJIemH. 
_ .lI.JIH rasosoro pemHMa xapaxrepao CHHmeHHe nJIaCTOBOro )].aBJIe

HHH npHMO npOnOpIJ;HOHaJIbHO OTOOpy raaa, nOCKOJIbKY 3aJIemH 

C TaKHM pemHMOM He HMeIOT BHellHHX HCTOllHHKOB )].JIH nonnepacaaas 
nJIaCTOBOro )].aBJIeHHH. 3TO OOCTOHTeJIbCTBO OObiliHO HCnOJIb3YIOT 

AJIH noncsera 3anaCOB rasa B 3aJIemH MeTO)].OM naneaas )].aBJIeHHH. 

YlIHTbIBaeTCH, xro OTHOlleHHe oroopanaoro -sa onpeneaeaasm nepaon 
KOJIHlIeCTBa raaa Q2-QI K pa3HOCTH )].aBJIeHHH PIal - P2a2 (a
BeJIHlIHHa, oopaTHaH K03<p<PHIJ;HeHTY cmHMaeMOCTH) COOTBeTCTBeHHO 

na aasano H KOHeIJ; sroro nepaona OCTaeTCH nOCTOHHHbIM, B resenue 
acero cpoxa pa3paOOTKH 3aJIemH C ra30BbIM pemHMOM. 

.lI.JIH raaosoro pe)l{HMa xapaxrepnsr K03<pqmIJ;HeHTbI H3BJIelleHHH 

OT 0,6 )].0 0,8. 

Ynpueo-easoeooonanopnuu pe3ICuM 

OCHOBHbIMH HCTOllHHKaMH nJIaCTOBOH 3HeprHH npa ynpyro-ra

aosonoaanopaox pemHMe HB.iIHIOTCH CJIaObIH aanop xpaeasix BO)]., 

ynpyrne CHJIbi BO)].bI H noponsr, a raxsce pacurapmouterocs rasa. 
)leHcTBHe ynpyrax CHJI npenanapyer, eCJIH npOHHIJ;aeMOCTb nnacra 
HeBbICOKaH, nJIaCT HMeeT aeonaoponnoe crpoeuae, a OOJIaCTb nHTaHHH 

pacnonoaceua na 3HallHTeJIbHOM y)].aJIeHHH OT 3aJIemH • 

. .lI.eH~TBHe ynpyrHx CHJI BO)].bI H noponsr npOHBJIHeTCH B ra30BoH 

3aJIemH He cpaay, B HallaJIbHbIH nepaon. pa3paOOTKH B ra30BOH 

3aJIemH YCTaHaBJIHBaeTCH ra30BbIH pemHM aa cxer 3HeprHH pacuraps
IOmerOCH raaa. np0)].OJI)KHTe.iIbHOCTb ero )].JIH pa3HbIX 3aJIemeH He

Q)].HHaKOBa' H onpenenaerca CHHmeHHeM )].aBJIeHHH aa 3-30 %. 
nJIaCTOBbie BO)].bI, nocrynaa B 3aJIemb, 3aHHMaIOT OCBOOO)].HBllHHCH 

OO'beM nJIaCTa. Ilpa 3TOM HallHHaeTCH Me)].JIeHHbIH nO)].'beM ra30BO-

AHHOtO KOHTaKTa. no xepe nponoazcarourerocs oroopa rasa H CHH

)KeHHH nJIaCTOBOro )].aBJIeHHH B 3aJIemH CKOpOCTb npo)].BHmeHHH 

BO)].bI B03paCTaeT, liTO cnocoocrayer YBeJIHlIeHHIO ra300T)].a1lH B xoaes
HbIH nepHO)]. pa3paOOTKH . 

.lI.JIH paccaarpnsaeaoro pemHMa xapaxrepnu K03<p<pHIJ;HeHTbI H3

BJIelleHHH rasa OT 0,8 110 0,9. 
Ynpyro-ra30BO)l.OHanOpHbIH pemHM lIaCTO scrpesaercs B ra30BbIX 

aazrexcax . 

Booonanopnua pe;HCUM. 

OCHOBHWM HCTOIlHHKOM nJIaCTOBOH 3HeprHH npn aonoaanopaox 

pemHMe ra30BoH 3aJIemH HBJIHeTCH nanop xpaesux ' (nonoutaeunux) 
BO)].. YCJIOBHH npOHBJIeHHH sononanopnoro pexcaxa B ra30BbIX 3a
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JlC)f{ax ananornunsr yCJIOBHHM npOHBJICHHH roro JKC pescaxa B HCcPTH

HbiX 3aJICJKaX. 3TH yCJIOBHH Cnoc06CTBylOT CHJIbHOMy nanopy xpae

BbIX BO)J., HOTOpbIC npa 06pa30BaHHH nepenana )J.aBJICHlIIOf BCKOpC nOCJIC 

naxana oroopa rasa BHC)J.pHIOTCH B 3aJICJKb H 3aHHMalOT BbICB060)J.HB

UIHHCH 06"hCM. DpHpaBcHcTBC 06'bCMOB H3BJICllCHHOrO ra3a H nocry

nHBIlICH B nnacr BO)J.bI nJiaCTOBOC )J.aBJICHHC HC CHH)f{aCTCH, a OT60p 

ra3a H3 nJiaCTa COnpOBOJK)J.aCTCH nOCTcnCHHbIM nO)J."hCMOM ra30BO)J.H

noro KOHTaKTa. 

ECJIH YBCJIIf1JHTb revnsr oroopa r-asa, MO)f{HO HapYIlIHTb COOT

BCTCTBHC MC)f{)J.y 06'bCMaMH ortiapaeaoro raaa H nocrynaamef B nnacr 

BO)J.bI, H B 3a.'lCJKH napany C BO)J.OHanopHbiM PCJKIfMOM MoryT ycra

HOBHTbCH MCHCC 3cPcPCKTHBHbiC ynpyro-sonouanopnun H )J.aJKC raso

BbIH PC)f{HMbI. CJIC)J.OBaTCJIbHO, CHIfJKCHIfe nJiaCTOBOro )J.aBJICHHH 

B ra30BOH 3aJICJKH npn BO)J.OHanopHOM pCJKHMC 3aBHCHT OT rexyuiero 

oroopa ra3a. JJ.JIH BO)J.9HanopHoro pC)f{HMa xapaxrepno )J.OCTIfJKCHIfC 

MaKCHMaJIbHorO K03cPcPHUHCHTa H3BJICllCHHH rasa ()J.o 1). 

rJIABA IV 

METO,lJ,bl nO,lJ,ClJETA 3AnACOB HEet»TH H rA3A 

Do;n:c1JCT 3anaCOB HCcPTH H rasa HMCCT 60JIbIlIOC npaKTH1JCCKOC 

3Ha1JCHHC. Ha OCHOBC nO)J.C1JHTaHHbiX 3anaCOB HCcPTH H rasa OCYIUe

CTBJIHIOTCH BbI60p paUHOHaJIbHbiX HanpaBJICHHH pa3BHTHH reonoro

pa3BC)J.01JHbiX pa60T, nJIaHHpOBaHHC )J.06bIllH HCcPTH H rasa, npOCKTH

pOBaHHC pa3pa60TKH MCCTOpOJK)J.CHHH. , 

Paauepu 3anaCOB 06yCJIOBJIHBalOT 06'bCM KanHTaJIOBJIOJKCHHH na 

CTPOIfTCJIbCTBO H 06yCTpOHCTBO npOMbICJIOB H HccPTcra30npOBO)J.OB, 

a TaKJKC na CTpOHTCJIbCTBO ropoaos H JKHJIbIX nOCCJIKOB B paiionax 

r a30HecPTenpOMbICJIOB. 

Pa3Be)J.aHHbiC aanacsr HCcPTH, r-aaa H conyrcrayroiuax KOMnOHCH

TOB CJIy)f{aT CbIPbCBOH 6a30H )J.JIH )J.CHCTByIOIUHX, pCKOHCTpyHpyCMbIX 

H npoeKTHpY~MbIX npC)J.npHHTHH HCcPTHHOH, ra30BOH H HCtpTCXHMH
1JCCKOH npOMbIlliJiCHHOCTH. «OcHoBaMH 3aKoHo)J.aTCJIbCTBa COl03a CCP· 

H COlO3HbIX pecnytinax 0 aenpax» npC)J.ycMaTpHBaCTcH Hc06xo)J.HMOCTb 

06eCne1JCHHH )J.OCTOBCpHOCTIf onpC)J.CJICHHH KOJIH1JeCTBa H Ka1JCCTBa 

OCHOBHbiX H COBMCCTHO C HHMH 3aJICralOIUHX nO.'lC3HbiX HCKonaCMbIX. 

O)J.HHM H3 yCJIOBHH coxpannocrn HC)J.p HBJIHCTCH )J.OCTHJKCHHC MaKCH

MaJIbHOrO H3BJIC1JCHHH nOJIC3HbiX HCKonaCMbiX H3 nenp. 

C UCJIblO nOBbIIlICHHH. CTcnCHIf )J.OCTOBCpHOCTH paavepoa 3anaCOB 

nOJIC3HbiX HCKonaCMbIX C03,ll,aH 06IUCCOlO3HbIH opt-an - I'ocynap

CTBCHHaH KOMHCCHH no 3anacaM nOJIC3HbIX HCKonaCMbIX npH COBCTC 

MHHHCTpOB CCCP (rK3 CCCP). B cc 3a)J.a1JH BXO)J.HT yCTaHOBJICHHC 

H paspaoorxa KOH)J.HUHH aa MHHCpaJIbHOC CbIPbC, nposepxa H YTBCP
2K,ll,CHHC pa3BC)J.aHHbIX 6aJIaHCOBbIX H 3a6aJIaHCOBbiX 3anaCOB BCCX 

nOJIC3HbiX HCKonaCMblX crpansr, npOBC,J,CHIfC C)J.HHOH TCXHH1JCCKOH 
. nOJIHTHKH B 06JIaCTH yCTaHOBJICHHH npIfHUHnOB nO)J.C1JCTa pa3BC)J.aHHbIX 

3anaCOB If onpC)J.CJICHHH nOJl,rOTOBJICHHOCTH MCCTOpOJK,ll,eHHH ,ll,JIH npo
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MblIllJICHHOrO OCBOCHHH. rK3 CCCP pa3pa6aTbiBaCT KJIaCC'HcPHKaUHK 

3anaCOB MCCTopmK)J.CHHH nOJIC3HbIX HCKonaCMblx, a TaKJKC HHCTpyK-

UHH no HX npHMCHCHHIO. 

§ 1. KJlaCcHl\lHKal.l,HSI aanacos MeCTOpOlK)l.eHHH 
Hel\lTH H ropiosero rasa 

KJIaCcHcPHKauHH 3anaCOB HCcPTH H ropioxero raaa yCTaHaBJIHBaer
 

C)J.HHbIC npHHuHnbl nO)J.C1JCTa H ysera 3anaCOB 3THX nOJIC3HblX acxonae


MblX B aenpax HCXO)J.H H3 CTcnCHH H3YllCHHOCTH MeCTOpOJK,ll,CHHH
 

(3aJIe2KCH) H nO)J.roTOBJIeHHOCTH HX )J.JIH npOMblIllJICHHOrO OCBOCHHH.
 

DpH onpC,ll,CJICHHH 3anaCOB HecPTH H rasa nO)J.JICJKaT 06H3aTCJIb


HOMy nO)J.clICTy H ysery aanacsr BCCX conyTcTBylOmHx HM KOMnOHCfl


TOB (xouaeucara. reJIHH, cepu H np.}. DO)J.c1JCT 3anaCOB HCcPTH, raaa
 

H conyrcrayxnuax KOMnOHCHTOB npoH3Bo)J.HTCH OT)J.CJIbHO no Ka2K)l,OH
 

3aJICJKH H no MCCTOp02K)l,CHHIO B UCJIOM. 
3anacbI HCcPTH H KOH)J.cHcaTa nO)l,C1JHTbIBaIOTcH H YllHTblBalOTcsr 

B rsrcaxax TOHH, sanacsr raaa - B MHJIJIHOHaX Ky6HllecKHx MCTpOE,. 

sanacu reJIHH - B rucsuax Ky6HlICCKHX MeTpoB npa cTaH)J.apTHbIx 

yCJIOBHHX (npa )J.aBJICHHH 0,1 MDa H reaneparype 293 K). 
3anacbI HCepTH, rasa H conyrcrayiomax KOMnOHCHTOBno aapon

HOX03HHCTBCHHOMY 3HalleHHIO pa3)J.eJIHIOTCH na )J.BC r-pyunsi, nonne

JKamHC OT)J.CJIbHOMy nO)J.C1JCTY H ysery: 6aJIaHCOBbIC, pa3pa60TKa 

KOTOpbIX B HaCTOHIUCC BpCMH peHTa6eJIbHa, H 3a6aJIaHCOBbIC, paspa

60TKa KOTOpbIX HcpCHTa6cJIbHa B HaCTOHmCC BpCMH, HO KOTOpbIC' 

MoryT paccxarpaaan-cs B KalleCTBC 06'bCKTa )J.JIH npOMbIIlIJICHHoro· 

OCBoeHHH B )J.aJIbHeHIlIcM.
B COCTaBe 6aJIaHCOBblX 3anaCOB HCcPTH, raaa H KOH,ll,CHCaTa Bbl

,ll,CJIHIOTCH H3BJICKaCMblC sanacu, KOTOpblC MOJKHO H3BJIellb H3 HC)l,P' 
OpH HaH60JIcc nOJIHOM H paUHOHaJIbHOM HCnOJIb30BaHHH COBpCMCHHOif 

TCXHHKH H TCXHOJIOrHH. 
Do reOJIOfHllCCKOMY CTpOCHH 10 3aJICJKH HCepTH H raaa nonpasne-

JIHIOTCH na )J.Be rpynnsr. K I rpynnc OTHOCHT 3aJICJKH npocroro rCOJIO

rHlICCKoro CTpOCHHH C BbI,ll,CpJKaHHbIMH MomHOCTblO H KOJIJICKTOp

CKHMH cBoikTBaMIL 3aJICJKH, B KOTOpblX 3TH napaxerpu pC3KO H3

MCH1JHBbl, OTHOCHTCH KO II rpynne. 
OCHOBHblM rpaepH1JCCKHM ,ll,OKyMCHTOM npn nOAClICTC 3anaCOB HB-

JIHeTCH nO,ll,C1JCTHbIH nJIaH. OH COCTaBJIHCTCH na OCHOBC xapru nosepx

HOCTH KpOBJIH KOJIJIeKTOpOB npO)J.yKTHBHoro nJIaCTa B MacIlITa6c' 

1 : 5000-1 : 50 000 (anorna 1: 100 000). Ha HCH )J.OJIJKHbI 6bITb 

yxaaausr rpanaust KaTcropuH sanacon, xonrypu HcepTcra30HocHOCTH, 

PC3YJIbTaTbI onpo60BaHHH CKBaJKHH, xareropaa CKBaJKHH, xapax
TepHcTHKH KOJIJIeKTOpCKHX csoacra H T. n. 

H syttennocmb eaneoceu nedimu. u easa 

3anacbI HecPTH, rasa H conyTcTBylOIUHx KOMnOHCHTOB no crenemr 

H3Y1JeHHOCTH nO.l\pa3.l\CJIHIOTCH na 1JeTblpC xareropaa - A, B, C t 

H C, (Ta6JI. 6). 
235



~ 
VCJIoBiul 0111eceHHII 34rtatoB HeclJtH if raaa K paMiHtiHYM Kll'teropHIiM~ 

-~:----------:----~:.:..:.::..-=~-~_--=--:~::....!:..:=::....:==.:....===..::........._---~--

.. 
0 ..U 

..t: fPBHH~h1 KBTeropkA 
,ll;BHHhle. no KOTOpblM 
Bbll\eJJlIlOTClI rpBHHu.h1 

'" aanacOB 
= '" KBTeropHA aBnacOB'" 
.. 
0...
'".. 

;,:' 

<t>OPMB H 
paaaep u aa
Jle1KH, nOJlo

>KeHHe BHI(. 
fHI(. fBI( 

CTeneHb 

'" ~~ 
~g. 
$t: 
u..Q....
 
=u",0 
.. = -e.g 
"'0::c:::; 

HayqeHHOCTH ..
 
0.. 
U 

= '" :<: 
u<{ 
"'00", 
~o 
",t: 
0: 
0:" 
0";,:'t; 

..
 
g'" 
:II 
U 

"<{
=0
0", 
"'0 
~t: 

~~ 
~u 
::c:~ 

Kauecraea-
HhiA H KOJlH
qeCTBeHHhlA 

COCTBB 

= 

=....
 
~:;I 
= ... 

':i 
~~~ 
t; .. 
.... = >.= .~ 

g~g 

PeJKHM aBJleJKH. npo
I\YKTHBHOCTb CKBBJKHB. 

I\BBJleHlfe., ranpo- H 
nbeBonpOBOI\HOCTb 

A.* 

B npenenax ,n:OCTO
aepuo yCTaHOBJIeHHO

ro KOHTypa 

\ Hayseau J\eTaJIbHOpasoypea
COOTBeT

cxeMoil: 

paspa

nOJlHall 
HOCTh B 
CTBHH co 
(npoexrox) 

60TKH 

BO scex CKBa}KHHaX H no 3aJIe}KH (ysacrxy) B LJ.eJIOM' 

B npenenax ynacr
KOB, paaeypeauux 
,n:06bIBalO~HMH CKBa
}KHHaMH, 

lJacTH'IHall paaoy
peaaocru 3aJIe}KH 

J\06blBalO~HMHCKBa

,}KHH8MH 

13 * 

Ilpn npOCToM crpoe
HHH nJIaCTa B npene
nax H30rHnCbI, coor
BeTCTBYIO~eil: HH}KHeil: 
J(blpe neprpopauaa, 
,!\aBllleil: npoxamaea
fIb!il: npHTOK 6e3BO,n:

Hoil: He<!>TH (ra3a) 

npH CJIO}KHOM crpoe
HHH nJIaCTa B KOHTy

pe CKBa}KHH, nasuiax 
npoasuuneuasre npn
TOKH 6e3BO,n:HOH neq» 
TH (rasa) 

Iloayseau npoxsnn-
JIeHHble npHToKH 
6e3Bo,n:Hoil: Hetj>TH 
(rasa) C pasnux 01'
MeTOK He xeaee '1eM 
B rpex CKBa}KHHax. 

Bnaronpaaraue npo
MblCJlOBO-reO<!>H3HlJe

CKHe H xepaoasre 
)l.aHHble no ,n:pyrHM 
CKBaIKHHaM 

I13YlJeHbI no ,n:aHHbIM paaaenon
HblX H ,n:06bIBalO~HX CKBa}KHH, 
B CTeneHH nocrarosnoa ,n:JIlI CO
CTaBJIeHHR npoexra pa3pa60TKH 

• Y13y'leHbI 

,n:eTaJIbHO 
Y1sylJeHbI no ,n:aHHblM 
paasenosaux H ,n:06b1
aaioumx CKBa}KHH, B 
CTeneHH ',n:OCTaTO'lHoil: 
,n:JIlI COCTaBJIeHHlI 
npoexra pa3pa60TKH 

)],0 yCTaHOBJIeHHOrO 

aaeuiaero KOHTypa 

aedrre (raSO)HOCHOCTH 

Ilpoxsnuaeanue Onpeneaeau 

npHTOKH nOJIYlJeHbI no ,n:aHHblM 

B OT,n:eJIbHblX CKBa paaaenonaux 

}KHHaX onpoooaa CKB3(KHH 

HHeM H B lJaCTH 

CKBalKHH acmarare

JIeM nJIaCTOB 

M3Y'leHbI no 01'

1l.eJIbHblM CKBa}KH

HaM, HJIH rrpaua

Tbi no aHaJIOrHH 

C . pa3Be,n:aHBb1MH 

3aJIe}KaMH B TOM 

}Ke nponyxras

HOM ropH30HTe 

MSY'leHbI 

B OT,n:eJIb

HbiX CKBa

}KHHaX 

PelKHM pa150Tbi sane

lKH oOOCHOB3H accae

,n:OBaHHeM 

H\lIH npHHRT, no ana

JIOrHH C CoceJlHHMH 

paasenaaauxa 3aJIe

}KaMH. 

npH yCTaHOBJIeHHOM Ilpaxuxaaue K 6no npHHRTbi no aHaJIOrHH C rpa Onpeneneaa 

KOHType - .110 rpa- KaM H nOJIRM 60nee : HH'la~HMH yxacrxaaa xarero
Hble Jle6HTbl H K03<l> 

HHLJ. SaJIe}f{H; npn BbiCOKHX xareropaa pHlI B <!>HLJ.HeHTbI npOJlyK 

HeycTaHOBJIeHHOM THBHOCTH CKBa}KHH 

KOHType - Ha Ilonyueaa ,n:aHHble, 0 

YJlBOeHHOM paccros ,n:aBJIeHHRX , nJIaCTO 

HHH npoexraoa cer BblX, aacsnneuns H 

KH Jlq6b1DalO~HX KOH,n:eHCaLJ.HH 

CKBa}KHH 

Ha nepassenaaaux 

noaax H TeKTOHH'Ie

CKHX '6JIOKaX BbIRB

JIeHHblX 3aJIelKeil: 

Ilpmrsncaaae K 

nJIo~a,n:lIM C 

caMH C1 

sana

no aHaJIorHH 

C paasenaaau-

MH nOJIlIMH 

H 6JIOKaMH 

Ilpuuaru no aHaJIOrHH C pa3Be,n:aHHb1MH TeKTOHHlJeCKHr;1H 

6JIOKaMH H nOJIlIMH 3aJIe}Keil: 

( :; 



Herpr» B paaoue ra3 B palloHe 

3aJle>Kb llOBOM 

I 
pa3BHTOM HOBOM I pa3BHTOM 

B I c. B I c. B I c, I B I c. 

Ilpocroro CTpoeHHSI 30 70 20 80 20 80 20 80 
Caoxcnoro CTpoeHHSI - 100 - 100 - 100 - 100 

06'beMHbIH MeTO,ll. OCHOBaH na onpenenemru 06'beMa noposoro 

npocrpaacrsa nOpO,ll.-KOJIJIeKTOpOB, nacsnnennoro He<pTbIO. Floncser 
3anaCOB He<pTH npOH3BO,ll.HTCH no Ka}K,ll.OMy nO,ll.ClJeTHoMY 06'beKTy 

OT,ll.eJIbHO. B KalJeCTBe nocnennero npHHHMaeTcH nponyxrnnnsrf 
nJIaCT, HMeIO~Hll nenpoauuaexsre KpOBJIIO H nO,ll.OlllBY H CO,ll.ep}Ka~HH 
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§ 2. MeTO,Il,b1 noacsera 3anaCOB HeljJTH 

1 Ta6J1Hua 7 

AOJlJI JlallCOBbiX san aCOB KaTeropHii B H C1 
B % OT CyMMapHblX 6aJJaHcoBbix 3anaCOB 3aJleJKeii 

067JeMHblU uemoi) 

Ilooeomoenennocms MeCmOpO:JfCaeHUU U sanescet; netpmu 
U easa aJlfl npOMbll.UJleHH020 OC80eHUfl 

KJIaCCH<pHKaIUiell onpe,ll.eJIHIOTCH KOJIHlJeCTBeHHble. COOTHOllleHHH 

OaJIaHCOBbIX 3ana'COB xareropmi B H C1> aa OCHOBe KOTOpbIX npoH3: 

BO,ll.HTCH ymepxcaeaae npoexros paspaoorxa H suneaeaae KanHTaJIb

HbIX BJIO}KeHHll aa cTpOHTeJIbCTBO npOMbICJIOBbIX 06'beKTOB H npoasnu

JIeHHbIX coopyaceuan. 3TH KOJIHlJeCTBeHHble COOTHOllleHHH 3aBliCHT OT 

¢JIIOH,ll.a, CJIO}KHOCTH reOJIorHlJeCKOrO CTpoeHHH 3aJIe}Kell H npayposen

HOCTH HX K paiionaa C pa3BHTOH HeqlTera30,ll.06bIB~IO~ellnpOMbIij1JIeH

HOCTbIO HJIH K HOBbIM panonau (Ta6JI. 7). 
Ilpasenenasre COOTHOllleHHH onpenenaror nO,ll.rOTOBJIeHHOCTb ,ll.JIH 

npOMbIlllJIeHHOrO OCBoeHHH 3aJIe}Kell He<pTH H rasa, sanacst KOTOpbIX 

yraepacteasr rK3 CCCP. Onuaxo ,ll.JIH He60JIblllHX 3aJIe}Kell nony

CKaIOTCH HCKJI'IOlJeHHH. TaK, uepransre H aedrreraaoaae 3aJIe}KH 

C H3BJIeKaeMbIMH aanacaaa ,ll.0 25 MJIH. T H rasoasre 3aJIe}KH C sana

'caMH ,ll.0 25 MJIp,ll.. M3 MoryT BBO,ll.HTbCH B paspaoorxy no COrJIaCOBaHHIO 

C rK3 CCCP na oaae oneparasno nO,ll.ClJHTaHHbIX 3anaCOB, YTBep

)KLJ:eHHbIX UK3 MHHHcTepcTB, C nocnenyroiuaa yTBep}K,ll.eHHeM B rK3 
CCCP B re-reaae rpex JIeT. 

no MHOr03aJIe}KHbIM MeCTOpO}K,ll.eHHHM, BBe,ll.eHHbIM B paspaoorxy 

na OCHOBaHHH 3anaCOB, yrsepacneanax rK3 CCCP, paspaoorxa 

3anaCOB BO BHOBb BbIHBJIeHHbIX ropasonrax npn OTCyTCTBHH He06

XO,ll.HMOCTH ,ll.OnOJIHHTeJIbHOrO BbI,ll.eJIeHHH 60JIblllOrO 06'beMa xana

TaJIbHbIX BJIO}KeHHll MO}Ker ocy~eCTBJIHTbCH aa 6a3e oneparnaaoro 

noncsera no ,ll.aHHbIM 6ypeHHH ,ll.06bIBaIO~HX CKBa}KHH. 
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." h
 
onay 3aJIe:>Kb C e,n;HHbIM BHK (fBK): Ec.D]I B' pouecce pa3pa60TKH 
B nep.BOHatIaJIbHOM 06'beKTe noztcxera 6YAeT, BbI,n;eJIeHO HeCKOJIbKO 
06'beKTOB pa3pa60TKH, TO HM ,n;OJI:>KHbI COOTBeTCTBOBaTb npn nepe
CtIeTe 3anaCOB HOBbie no,n;CtIeTHble 06'beKTbI. Kor,n;a B npe,n;eJIax no,n;
CtIeTHOrO 06'beKTa BbI,n;eJIHeTCH HeCKOJIbKO xareropaii 3anaCOB, TO 
aanacu cnenyer noncuarsman, no Ka:>K,n;OH xareropaa B OT,n;eJIbHOCTH. 
3anaCbI noncxernoro 06'beKTa B IIeJIOM onpe,n;eJIHIOTCH CyMMHpoBaHHeM 
3anaCOB OT,n;eJIbHbIX xareropaa, . 

<l>opMyJIa noncxera H3BJIeKaeMbIX 3anaCOB HeqnH 06'beMHblM Me
TO,n;OM HMeeT CJIe,n;yIOIIIHH BH,n;: QuaD. H = FhkIT. okHP 811, rne QuaD.II 
H3BJIeKaeMbIe sanacsr aerpra, TblC. T; F - nJIOIIIa,n;b HeepTeHOCHOCTH, 
ra; h - 3<P<PeKTHBHaH MOIIIHOCTb He<I>TeHacbIIIIeHHOH tIaCTH nJIaCTa, M; 
kIT. 0 -K03epepHIIHeHT OTKpblTOH nopHCTOCTH; kH - K03epepHIIHeHT Heep
TeHaCbIIIIeHHOCTH nJIaCTa; P - nJIOTHOCTb HeepTH B nosepxaocrnux 
yCJIOBHHX, Kr/M3; Q- nepecxerusnl K03<p<pHIIHeHT; II - K03<p<pH
IIHeHT H3BJIetIeHHlI aerpra. 

ITJIOIIIa,n;b aerprenocaocru F KOHTpOJIHpyeTcH BHellIHHM KOHTypOM 
aedrreaocaocrn H rpaHHIIaMH pacnpocrpaaenas npoaauaeusrx npo
CJIOeB. 

B 3aJIe:>KaX, pascypeaasrx cerxoa ,n;06bIBaIOIIIHx CKBa:>KHH H npa
ypOtIeHHbIX K nJIaCTaM C CHJIbHOH JIHTOJIOro-epaIIHaJIbHOH H3MeHtIH
BOCTblO, pexoxeanyercs BbI,n;eJIHTb 30HbI BblCOKO- H HH3Konpo,n;yKTHB
HblX nopoa, ITo,n;CtIeT 3anaCOB no 3THM 30HaM cnenyer BeCTH pas
,n;eJIbHO, TaK KaK OHH OTJIHtIalOTCH K03epepHIIHeHTaMH H3BJIetIeHHH neqrra. 
Cpe,n;HHH 3epepeKTHBHaH MOIIIHOCTb aedrreaacsnuennoa tIaCTH nJIaCTa h 
onpenensercs no cooTBeTcTBylOIIIHM xaprax BHyTpH KOHTypa sana
COB Ka:>K)l.OH xareropaa H BbItIHCJIHeTCH KaK cpeaaas B3BellIeHHaH 
no nJIOIIIa,n;H: h = (~h;Ii)/~ Ii, rne hi - cpenaee 3HatIeHHe MOIIIHOCTH 
AByMH cocennaxa H30naxHTaMH; Ii - nJIOIIIa,n;b Me:>K,n;y ,n;ByMH CO
ce,n;HHMH H30naXHTaMH. 

LlJIH onpe,n;eJIeHHlI 06'beMa nopoBoro npocTpaHcTBa 06'beM HevTe
HacblIIIeHHoH tIaCTH nJIaCTa-KOJIJIeKTOpa Fh YMHO:>KaIOT na cpennee 
3HatIeHHe K03epepHIIHeHTa OTKpblTOH nopacrocrn kIT. O' 

CYIIIecTByeT HeCKOJIbKO BapHaHToB pacxera cpennax 3HatIeHHH 
OTKpblTOH nopncrocra no 3aJIe:>KaM B 3aBHCHMOCTH OT roro, KaKHM 
o6pa30M onpenenen napaxerp-s-no xepny HJIH no npOMbICJIOBO-reo
epH3HtIeCKHM ,n;aHHbIM. 

ITo xepny OTKpblTaH nopacrocrs onpenensercs B rex CJIytIaHX, 
xorna HeT Ha,n;e:>KHOH YBH3'KH Me:>K,n;y npOMbICJIOBO-reoepH3HtIeCKHMH H 
KepHoBbIMH ,n;aHHbIMH. ITPH 3TOM npeasaparem.ao HCCJIe,n;yeTcH CTa
THCTHtIeCKaH CBH3b Me:>K,n;y npoaauaeuocrsro no xepny H 3HatIeHHHMlI 

HJIH npyroro reorpaaaxecxoro napaxerpa C IIeJIblO YCTaHOBJIeHHHa co 
KOH,n;HIIHOHHoro 3HatIeHHH npoHHIIaeMocTH no KOH,n;HIIHOHHOMy 3Ha
tIeHHIO cx.CI1 ' Bee 3HatIeHHH OTKpblTOH nopacrocra H3 npoaauaeasrx 
HHTepBaJIOB nJTaCTa, KOTOpbIM cooraercrayror HeKOH,n;HIIHOHHble 3Ha
tIeHHH nponauaeaocra, oT6paKoBbIBa1OTcH. 113 ocraaunrxca nOCJIe 
oT6paKoBKH npencrasnrensnax onpeneneaail OTKpblTOH nopacrocrn 
BbltIHCJIHeTCH cpennee apHepMeTHtIeCKOe saaseaae, xoropoe npHHH-

MaeTCSI B xaxecrse cpennero 3HatIemiSi OTKpblTOH nopacrocra no 
3aJIe:>KH. 

Korna orxpsrraa nopHCTOCTI:, onpeaeaeaa no npoaacaono-reorpa
3HtIeCKHM ,n;aHHblM, npenaapareasao BbItIHCJIHIOT cpennee 3HatIeHHe 
sroro napauerpa no CKBa:>KHHaM nyrex B3BeIIIHBaHHH OTKpblTOH no
pHCTOCTH xaxnoro npoaauaexoro npOCJIOH BHyTpH nJIaCTa no MOIII

HOCTH npOCJIOH: kIT. o, CIlB = (~ kIT. o. jh j) I±hj'
/=1 /=1 

Cpe,n;HHH OTKpbITaH nopHCTOCTb no 3aJIe:>KH aaBHCHT OT panaoaep-
HOCTH CKBa:>KHH H ocooeaaocrea CTpoeHHH nponyxrasnoro nJIaCTa. 
ITPH paBHOMepHoM pacnOJIO:>KeHHH CKBa:>KHH cpennee 3HatIeHHe no 
3aJIe:>KH onpenenserca KaK cpe,AHHH apHep~eTHtIeCKaH BeJIHtIHHa H3 
cpenaax 3HatIeHHH no CKBa:>KHHaM. B caysae aepanaoxepaoro pac
nOJIO:>KeHHH CKBa:>KHH COCTaBJIHeTCH xapra 3HatIeHHH OTKpbITOH nopa
CTOCTH H cpennee 3HatIeHHe onpeneasercs B3BeIIIHBaHHeM no nJIOIIIa,n;H. 
ECJIH B npo,n;yKTHBHOM nJIaCTe Ha6JIIO,n;aeTCH saxoaoxepaoe COOTBeT
CTBHe BblCOKHM 3HatIeHHHM 3<p<peKTHBHOH MOIIIHOCTH BbICOKHX aaaxe
HHH OTKpbITOH nopHCTOCTH H Ha060pOT, TO COCraBJIHeTCH xapra 
npOH3Be,n;eHHH hkIT. O' Cpeaaee 3HatIeHHe OTKpbITOH nopHCTOCTH no 
3aJIe:>KH BbItIHCJIHeTCH nyrex B3BeIIIHBaHHH sroro napaxerpa no 06'beMy' 

KOJIJIeKTOpOB 3aJIe:>KH rhdi: kU.O.SBll = [~(ku.oh)jfj]/(ihdi)' 
i=1 1=1 i=1 

LlJIH roro tIT06bI onpeneanrs 06'beM HeepTH, conepacauieaca B 3a
JIe:>KH B nJIaCTOBbIX yCJIOBHHX, Hy:>KHO 06'beM noposoro npocrpaacrsa 
yMHO:>KHTb aa K03<p<pHIIHeHT He<I>TeHaCblIIIeHHOCTH ku. ITPH pacxere 
cpenanx 3HatIeHHH K03epepHIIHeHTa He<I>TeHaCbIIIIeHHOCTH npHMeHHIOT 
re :>Ke cnocoou, tITO H npn BbltIHCJIeHHH cpenaax aHatIeHHH OTKpbITOH 
nopHCTOCTH. 

HeepTeHaCbIIIIeHHOCTb nepexonaoa 30HbI onpenenaercs KaK cpen
HHH apHepMeTHtIeCKaH BeJIHtIHHa Me:>K,n;y HeepTeHaCblIIIeHHOCTbIO B 30He 
npeneasaoro HaCblIIIeHHH H aa rpaaaue 3aJIe:>KH. 

LlJIH onpeneneaas KOJIHtIeCTBa HeepTH, conepacameaca B 3aJIe:>KH, 
nOJIytIeHHblH 06'beM Fhku.oku Hy:>KHO yMHO:>KHTb aa nJIOTHOCTb 
He<I>TH PH' BeJIHtIHHa KOTOpOH 6epeTCH paBHOH cpe,n;HeH apHepMeTH
tIeCKOH no CKBa:>KHHaM. 

LlJIH npHBe,n;eHHH 06'beMa nJIaCTOBOH He<I>TH K 06'beMy cenapHpo
BaHHOH HeepTH B epOpMyJIy noncxera 3anaCOB BBO,n;HTCH nepecserasra 
K03epepHIIHeHT e. 

B pe3YJIbTaTe nepeMHO:>KeHHH paCCMOTpeHHblX ssnue napaxerpoa 
H K03epepHIIHeHTOB nOJIytIalOT BeJIHtIHHy 6aJIaHCOBblX 3anaCOB HeepTH. 
O,n;HaKO aa nOBepXHOCTb H3BJIeKaeTCH He BCH HeepTb, conepscamaaca 
B 3aJIe:>KH. 4T06bI nOJIytIHTb BeJIHtIHHy H3BJIeKaeMbIX aanacos, Hy:>KHO 
6aJIaHCOBbIe sanacsr yMHO:>KHTh .aa K03qxpHIIHeHT H3BJIetIeHHH He<I>TH ll, 
paBHbIH OTHOIIIeHHIO H3BJIeKaeMblX 3anaCOB K 6aJIaHCoBblM. BeJIHtIHHa 
K03<p<pHIIHeHTa H3BJIetIeHHH HeepTH 3aBHCHT OT BH3KOCTH HelPTH, npo
HHIIaeMocTH, nJIOTHOCTH ceTKH CKBa:>KHH, neonaoponaocrn KOJIJIeK
TOpOB H npyrax napaaerpoa, LlJIH s8JIe:>Keif, BblXO,n;HIIIHX H3 pas

9 A6pHKOCOB H. X. HAP. 
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Be)1KH C sanacaxa )10 50 MJIH. T, npa onpe',n;eJ1eHHH K03epepHI.I.HeHTa 
HaBJIelleHHH HeepTH nOJIbayIDTcH BpeMeHH~M'MeTo,n;HlIecKHM pyKOBO,n;
CTBOM. OPH' OOJIbIlIHX sanacax K03epepuUHeHT IUBJIelleHHH paCClIHTbI-. 
BaIDT na OCHOBe TeXHHKO-3KOHOMUlIeCKoro OOOCHOBaHHH (T30). 

OObeMH~H MeTO,n; noncxera sanacos HeepTH HBJIHeTCH OCHOBHbIM. 
OH npHMeHHM ,n;JIH no,n;ClIeTa aanaCOB HeepTH B He,n;pax npH JIIDOOM 
pescaxe pa60TbI aaJIe)KH B KOHType JIIDOOH xareropna sanacos. 

Ilonsmue 0 uemooe uamepuansnoeo tiasanca 
,UJIH noncsera aaxansasrx aanacos HeepTH B KOJIJIeKTOpax CMeIlIaH- , 

aoro rana npHMeHHIDT TaK)Ke MeTO,n; MaTepHaJIbHOrO OaJIaHCa, COrJIaCHO 
KOTOpOMy KOJIHlIeCTBO HeepTH, conepacameac» B aaJIe)KH, MO)KeT ObITb 
onpe,n;eJIeHO nyTeM HaylleHHH HaMeHeHHH epHaHlIecKHx CBOHCTB He<pTH 
B aaBHCHMOCTU OT CHH)KeHHH nJIaCTOBOro ,n;aBJIeHHH B npouecce paa
paeorxu aaJIe)KH. OTOOp HeepTH, nonyrnoro raaa H BO,n;bI as aaJIe)KH 
Bbla~BaeT aenpepasnoe nepepacnpeneaenae 3THX epJIIDH,n;OB BCJIe.n
CTBHe CHH)KeHifH nJIaCTOBOro ,n;aBJIeHHH. OpH- 3TOM OaJIaHC Me)K,n;y 
KOJIHlIeCTBOM yrneaonoponoa, co,n;ep)KaBIlIHXCH B aaJIe)KH no aasana 
paapaoorxa, H KOJIHlIeCTBOM yrneaonoponoa, ,n;06~T~X H eIIJ.e OCTaB
IlIHXCH B nenpax, He napyuraercs. CJIe,n;OBaTeJIbHO, noncxer aaxaas
HhIX aanacos HeepTH MeTo,n;OM MaTepHaJIbHOrO OaJIaHCa oaaHpyeTcH na 
npHHIJ.Hne coxpaaeaaa MaTepHH. 

§ 3. MeToJJ.b1 noacsera aanacos rasa 

PaaJIHlIaIDT MeToA~ noncxera aanacoa csoconaoro raaa H MeTo,n;bI 
no,n;ClIeTa aanaCOB raaa, pacTBopeHHoro B He<PTH. 

067JeMHblU Memoo noocuema sanacoe c806o0HOcO easa 

CYIIJ.HOCTb 06beMHoro MeTo,n;a noacxera sanacos CBO,n;HTCH K onpe

,n;eJIeHHID oObeMa nopoBoro npocTpaHcTBa nJIaCTa-KOJIJIeKTOpa B npe

,n;eJIax aaJIe)KH raaa H B rasossrx uranxax. B OTJIHlIHe OT HeepTH oObeM
 
rasa, conepacamerocs B aaJIe)KH .HJIH rasoaoa manse, aasacirr OT
 
~iI,,!acToBoro ,n;aBJIe,HHH, nJIaCTOBOH rexneparypsr, epHaHlIecKH£G~OHCTB 
H'iHMHlIecKoro cocrasa caxoro rasa. 

Bee caeneaus, Heooxo,n;HM~e ,n;JIH noncsera sanacos rasa oObeMH~M
 
MeTo,n;OM, nOJIyllaIDT B npouecce passenxa H npooHoH 3KCnJIyaTauHH
 
aaJIe)KH.
 

Iloncser HallaJIbH~X OaJIaHCOB~x aanacos rasa oObeMH~M-'MeTo
,n;OM npoaaaonarca no epopMyJIe ~~. _ _Fhk~,-!!,krf. (Po(Xo/P~~(XCT)"
 
rne Qr - aaxansnsre sanacu raaa, npHBe',n;ellH~e K craanaprasrs
 
yCJIOBHHM (PCT = 0,1 MOa H TCT = 293 K), MJIH. M3; F -nJIOIIJ.a,n;b
 
raaOHOCHOCTH, ra; h - rneKTHBHaH M0IIJ.HOCTb raaOHaCbIIIJ.eHHOH
 
lIaCTH ,nJIaCTa; kn• o - Ko3$PHIJ.HeHT OTKP~TOH nopHCTOCTH; kr 

K03<p<pHIJ.HeHT raaOHaCbIIIJ.eHHOCTH; Po - aaxansaoe nJIaCTOBOe ,n;aBJIe

HHe B aaJIe)KH, MOa; (Xo - nonpasxa aa C)KHMaeMOCTb raaa npa na

lIaJIbHOM ,n;aBJIeHHH Po H nJIaCTOBOH rexneparype, pasaas I/Zo;
 
(XCT - TQ )Ke, npa crannapraux yCJIOBHHX; f - nonpasxa na TeM

neparypy ,n;JIH npHBe,n;eHJ1H oObeMa raaa K CTaH,n;apTHOH reaneparype:
f = TcT/Tnn = 293 K/(273 K + inn). ' 

Ilpoasaeaenne ,fhkrr..JJ!J.p,aaHo ,.oC)beMY raaa B ~aA~)KH UP"' 
,cTaH,n;apTHOM ,n;aBJIeHHH. ~M rasa B aaJIe)KH non ,n;aBJIeHHeM p~. 
BocTbJibKopa3npeB~IlIaeT OO'heM raaa B aaJIe)KH npn craaaaprnoa 
,n;aBJIeHHH, BO CKOJIbKO paa Po(Xo OOJIbIlIe PCT(XCT' 

Haxansaoe nJIaCTOBOe ,n;aBJIeHHe B 3aJIe)KHA.2!!PM~,.r'8erp.L.r JIY- , 
§~HH~MH Ma~oMeTpaMH HJIH nepeclIeToM no MaKcHManbHoMYAaBJIe
HHID;"3aMe'peHHoMY na YCTbe. O,n;HOH as nepssrx CKBa)KHH. 3aMepbI 

"npoaasoasr yCTbeBbIM MaHoMeTpoM BO apeueano aaxpsrroii na YCTbe 
CKBa)KHHe. B saxepsr BBO,n;HT nonpaaxy na CHJIy TH)KeCTH CTOJIOa 
rasa B CKBa)KHHe. BeJIHlIHHY aavansaoro nJIaCTOBOro ,n;aBJIeHHH Po 

1293,10-'Hp
BbIlIHCJIHIDT no epOPMYJIe Po = Pmaxe r, r,n;e Pmax - 3aMe
peanoe MaHoMeTpoM MaKCHMaJIbHOe ,n;aBJIeHHe na YCTbe aaKpbITOH 
CKBa)KHHbI; e - 'OCHOBaHHe HaTypaJIbHbIX JIOrapHepMoB, pasaoe 2,71; 
H - cpe,n;HHH rJIy6HHa aaJIeraHHH aaJIe)KH; Pr - nJIOTHOCTb ra3a 
no B03,n;yXY. 
~ , 4 HCJIeHHhIe 3HalleHHH K03<p<pHIJ.HeHTa C)KHMae~OCTH Z onpenenmor 
rpaoauecxa no on~THbIM KpHBbIM (CM. pHC. 32).' 

~' CCCP K03<p<pHUHeHT rasoornaxa npa noncxere 3anaCOB rasa 
npHHHT paBHbIM enanaue He3aBHCHMO OT pe)KHMa 3aJIe)KH H ee reonoro
npOMbICJIOBbIX xapaxrepncrax. Onnaxo npaxraxa paapaecrxa raso
BbIX 3aJIe)KeH H reoperaxecxae HCCJIe,n;OBaHHH nOKa3bIBaIDT, liTO nOJI
Hoe H3BJIeqeHHe 3anaCOB ra3a ,n;OCTHraeTCH pe,n;KO. 

no pany aMepHKaHCKHX MeCTOpO)K,n;eHHH K03qxpHIJ.HeHT ra300T
,n;allH paBeH 0,85. ' ' 

BaJIaHCOBble H H3BJIeKae¥bIe sanacsr CTaOHJIbHOrO xoanencara 
onpenenmor TOJIbKO no cocraay nJIaCTOBOro rasa B COOTBeTCTBHH 
C I1HCTpyKIJ.HeH no HCCJIe,n;OBaHHID, raaOKOH,n;eHcaTHbIX aaJIe)KeH 
C ueJIbID onpenenenas OaJIaHCOBbIX H H3BJIeKaeMblX 3anaCOB KOH
neacara H ,n;pymx KOMnOHeHTOB rasa. 

Iloooiem sanacoe c806o0HOcO easa MemOOOM naoenust Baenenu« 

Iloacser 3anaCOB ceoconaoro raaa MeTo,n;OM naneaas ,n;aBJIeHHH 
OCHOBaH na HCnOJIb30BaHHH 3aBHCHMOCTH Me)K,n;y KOJIHlIeCTBOM rasa, 
oToHpaeMoro B onpe,n;eJIeHHhIe nepHo,n;bI BpeMeHH, 'H na,n;eHHeM nJIa
CTOBoro ,n;aBJIeHHH B 3aJIe)KH. ClIHTaeTCH, xro ,n;JIH ra30BbIX 3aJIeJKeH, 
paOOTaIDIIJ.HX na ra30BOM peJKHMe, 3Ta aaBHCHMOCTb nOCTOHHHa BO 
BpeMeHH, T. e. KOJIHlIecTBO rasa Q~, ,n;06bIBaeMoro npa CHH)KeHHH 
,n;aBJIeHHH aa 0, I MOa, nOCTOHHHO B npouecce scero cpoxa 3KCnJIya
TaIJ.HH 3aJIe)KH: Q~ = (Qr2 - Qrl)/(PI(XI - P2~)' rne Qrl H Qr2
,n;OObITOe cyMMapHoe KOJIHlIeCTBO rasa COOTBeTCTBeHHO aa nepnyro 
H BTOpyID ,n;aTbI; PI H P2 - COOTBeTcTByIDIIJ.He na 3TH ,n;aTbI nJIaCTOBbIe 
,n;aBJIeHHH B 3aJIe)KH; (Xl H (X2 - nonpasxa aa C)KHMaeMOCTb raaa 
COOTBeTCTBeHHO npn ,n;aBJIeHHHX PI H P2' 

Ilonaraa, xro npa ,n;aJIbHeHIlIeM CHH)KeHHH nJIaCTOBOro ,n;aBJIeHHH 
aa Ka)K,n;bIe 0, I MOa OT P2 B npouecce acero cpoxa paapaoorxn aa
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JIeLKH 6y,lI.eT ,lI.06bIBaTbCH TaKOe LKe KOJIHlIeCTBO rasa Q;, MOLKHO non
ClIHTaTb aasansasre 6aJIaHCOBbie aanacu rasa no <popMyJIe Qr = 

= [Poeto (Qr2 - Qrl) l/(PICtt - PSet2) , rne Po - uauansaoe nJIaCTO
aoe ,lI.aBJIeHHe B 3aJIeLKH; etg - nonpasxa aa CLKHMaeMOCTb npa 3TOM 

,lI.aBJIeHHH. 
TaKHM 06pa30M, MeTO,lI. noncsera 3anaCOB rasa no na,lI.eHHIO ,lI.aBJIe· 

HHH npHMeHHM B OCHOBHOM npn ra30BOM peLKHMe pa60TbI 3aJIeLKH. 

ClIHTaeTCH, liTO B 3aJIeLKaX C ynpyro-raaosonoaanopuua peLKHMOM 3TOT 

MeTO,lI. MOLKeT 6bITb HCnOJIb:30BaH B nepnon oroopa H3 3aJIeLKH ,lI.0 20
30 % nepsoaasaasasrx 3anaCOB raaa. Ilpn YBeJIHlIeHHH oT60pOB 

B 3aJIeLKb aasanaer nocrynars BO,lI.a. MeLK,lI.y TeM npn MaJIbIX oroopax 

06beM 3aJIeLKH MOLKeT ,lI.peHHpOBaTbCH He nOJIHOCTblO, liTO TaKLKe 

anexer norp~IlIHOCTH npa onpenexenaa 3anaCOB. 
a npOHBJIeHHH aanopa BO,lI.bI CBH,lI.eTeJIbCTByeT yxeasureaae reana 

naneaas ,lI.aBJIeHHH B 3aJIeLKH B npouecce npO,lI.OJILKaJOI.IJ.HXCH OT60pOB. 

B pe3YJIbTaTe nponopuas MeLK,lI.y oT60paMH rasa H naneaaex nna

CTOBoro ,lI.aBJIeHHH, xapaxrepnaa ,lI.JIH raaoaoro peLKHMa, 6y,neT Ha

pyureaa H KOJIHlIeCTBO rasa, oroopaaaoro aa BpeMH nanenns ,lI.aBJIe

HHH aa 0,1 Mna, B03pacTeT. B CBH3H C TeM, liTO aasano BHe,lI.peHHH 

BO,lI.bI B 3aJIeLKb TOllHO yCTaHoBHTb He ynaerca, HCXO,lI.Hble naaasre ,lI.JIH 

MeTO,lI.a naneaaa ,lI.aBJIeHHH JIyllllie orpaaasnaars speaeaea npOHBJIe

HHH raaosoro peLKHMa B 3aJIeLKax. 

Ilpn noncsere 3anaCOB raaa MeTO,lI.OM naneaas ,lI.aBJIeHHH B aa

JIeLKH ,lI.OJILKHbI 6bITb YCTaHOBJIeHbI BbICOTHoe nOJIOLKeHHe ra30BO,lI.HHOrO 

KOHTaKTa H H30JIHpOBaHHOCTb 3aJIeLKH OT npyrax nJIaCTOB. 

B npouecce onbITHOH 3KCnJIyaTaUHH H pa3pa60TKH 3aJIeLKH He
06XO,lI.HMO BeCTH TI.IJ.aTeJIbHOe Ha6JIIO,lI.eHHe sa H3MeHeHHeM CTaTHlIe

cxoro H paoosero ,lI.aBJIeHHH B ,lI.06bIBalOI.IJ.HX CKBaLKHHax, CTaTHlIeCKHX 
,lI.aBJIeHHH B Ha6JIIO,lI.aTeJIbHbIX CKBaLKHHax H CTaTHlIeCKHX ypoaaef 

no nbe30MeTpHlIeCKHM CKBaLKHHaM. CHHLKeHHe ,lI.aBJIeHHH B 3aKOH

TypHbIX nbe30MeTpHlIeCKHX CKBaLKHHax CBH,lI.eTeJIbCTByeT 0 aaenpe

HHH nJIaCTOBbIX BO)1. B 3aJIeLKb • .LlaHHbIe 0 Cpe,lI.HHX BeJIHlIHHaX rexy

I.IJ.HX nJIaCTOBbIX ,lI.aBJIeHHH LKeJIaTeJIbHO onpenenars no xaprax H306ap 
nyTeM B3BellIHBaHHH ,lI.aBJIeHHH no 06beMy nopOBoro npOCTpaHCTBa. 

.LlJIH sroro He06xo,lI.HMO 3HaTb nJIOI.IJ.a,lI.b 3aJIeLKH H xapaxrep H3MeHe

HHH MOI.IJ.HOCTH no nJIOI.IJ.aJlH. HyLKHO BeCTH nOcTOHHHoe Ha6JIIO,lI.eHHe 

aa H3MeHeHHeM ,lI.e6HTOB raSOBbIX CKBaLKHH, COCTaBa rasa H KoH,lI.eH

cara (npa ero HaJIHlIHH). 

Iloocuem sanacoe easa, pacmsopennoeo 8 neipmu 

BaJIaHCOBbIe sanacsr rasa, pacrsopeaaoro B Heq>TH Q6aJI. r, onpe
,lI.eJIHIOTCH npn JII060M peLKHMe no 6aJIaHCOBbIM aanacaa He<pTH Q6aJI.H 
C YlleTOM paCTBOpHMOCTH rasa B He<pTH ro npa cpeaaea HallaJIbHOM '~i 

nJIaCTOBOM ,lI.aBJIeHHH HJIH C YlleTOM cpenaero aasansaoro (HJIH rexy

utero) ra30BOrO <paKTOpa r, 
ECJIH B npouecce pa3Be,lI.KH 3aJIeLKH 6bIJIH oT06paHbI nJIaCTOBble 

npoou, TO nO,lI.ClIeT OCYI.IJ.eCTBJIHeTCH C ytIeTOM BeJIHlIHHbI paCTBOpH

MOCTH rasa B Heq>TH, Onpe,lI.eJIeHHOH npa aHaJIH3e 3THX npoti. KpOMe 
TOrO, ,lI.JIH noncsera 3anaCOB MO)l{HQ BOCnOJIb30BaTbCH CBe,lI.eHHHMH 
o BeJIHlIHHaX Cpe,lI.HHX HatI2JIbHbIX (HJIH TeKYI.IJ.HX) r230BbIX <paKTOpOB .• 

DpH3TOM Hy)l{HO PYKOBO,lI.CTBOBaTbCH CJIe,lI.YIOlll.HM: eCJIH r OOJIbllie rO, 

TO ,lI.JIH paClIeTOB ClepeTCH BeJIHlIHH2 paCTBOpHMOCTH raaa B He<pTI1 ro, 
eCJIH r xeusure ro, TO nO,lI.ClIeT 3an3COB npOH3BO,lI.HTCH C YlleTOM r-ase

BOrO <paKTOpa r. TaKMM 06pa30M npn r > ro Q6RJI. r = Q6aJI. IIrO; 

npa r < rO Q6aJI. r = Q6aJI. H' 
Ha BeJIMlIMHY M3BJIeKaeMbIX 3anaCOB raaa, paCTBOpeHHOrO B He<pTH, 

OKa3bIBaeT BJII1HHHe peLKMM 3aJIeLKH. Ilpn BO,lI.OHanOpHbIX peLKMMaX 

nJIaCTOBble ,lI.aBJIeHHH H raaoaue <p3KTOPbl nOCTOHHHbI BO BpeMeHH. 

n03TOMY B COOTBeTCTBHH C yCJIOBHHMH npe,lI.bI,lI.YI.IJ.HX <POpMyJI QU3BJI. r = 

=	 QH3BJI. RrO HJIH QU3BJI. r = QU3BJI. Hr.
 
Ilpn HeBO,lI.OHanOpHbIX pe)l{MMaX H3BJIeKaeMbie sanacsr raaa pac-


ClIHTblBalOTCH no <popMyJIe QU8BJI. r = QllllJI. HrO - QHeU3BJI. Hq 
- QH3BJI. Rbo (PHetH/PUPCTCLCT)' rne q - OCTaTOllHaH paCTBopHMOCTb 
rasa B He<p™ npa KOHellHOM nJIaCTOBOM ,ll3BJIeHHH PH = 1 MOa; 
PR - nJIOTHOCTb He<pTM; bo - 06beMHbIH K03<p<pHUHeHT nJIaCTOBOH 

He<pTH npn HallaJIbHOM ,lI.aBJIeHHH Po; etl{ - nonpasxa H3 CLKlfM3eMOCTb 

raaa npa KOHellHOM nJI3CTOBOM ,lI.3BJIeHHH. 
TaKHM 06pa30M, norepa raaa, pacrsopeaaoro B He<pTH, npn 

HeBO,lI.OHanopHOM peLKMMe onpe,lI.eJIHIOTCH OCT3TOllHblM KOJIHlIeCTBOM 

raaa B HeH3BJIeK3eMOH He<pTM npa KOHetIHOM ,lI.3BJIeHHH H KOJIHlIe
CTBOM raaa B nopOBOM npOCTpaHCTBe, OCB060)l{,lI.eHHOM aa ClIeT H3BJIe

lIeHHOH M3 nJIaCTa He<pTH, npM KOHe~HOM ,llaBJIeHHM. 
Kareropan 3an3COB raaa, pacrsopeaaoro B Heq>TH, onpe,lI.eJIHIOTCH 

KaTeropHHMM 3anaCOB He<p™. 

§ 4. Ilpaauana nOAcqera sanacos conyTCTBylOUJ.HX 
KoMnOHeHTOB 

B COOTBeTcTBHH C He06xo,lI.HMOCTblO paUHOHaJIbHOrO HCnOJIb30Ba· 

HHH aenp cepsesnoe saasenae npaooperaer 06H3aTeJIbHbIH yxer acex 

nOJIe3HbIX KOMnOHeHTOB, CO,lI.epLKalll.HXC)l B npOMbIIlIJIeHHblX pasxepax 
B He<pTHHbIX, raaoasrx H raSOKOH,lleHC3THbiX 33JIeLKaX, a TaKLKe B non

CTHJIalOI.IJ.HX HX nJIaCTOBbIX sonax. 
K	 TaKHM KOMnOHeHTaM 3aJI~)I{eH OTHOCHTCH B nepayio oxepem, 

3TaH, nponaa, 6yTaH, reJIHH H ceposonopon. B nJIaCTOBbiX BO,lI.aX 

BaLKHO onpe,lI.eJIeHHe 3anaCOB HO,lI.a, 6poMa, CTpOHUHH H apyrax 3JIe
MeHTOB, eCJIH HX conepscaaae. KaK H CO,lI.epLKaHHe nepesncneaastx 

auure KOMnOHeHTOB, npeasnnaer KOH,lI.HUHOHHoe. 
nO,lI.ClIeT 3anaCOB 3TaH3, nponaaa H 6yTaHa npOH3BO,lI.HTCH B co

OTBeTCTBHH C Hacrpyxunea no HCCJIe,lI.OBaHHIO ra30KOH,lI.eHCaTHbIX 

3aJIeLKeH C UeJIblO onpeneneaas 6aJIaHCOBbIX H H3BJIeKaeMbiX 3anaCOB 

KOH,lI.eHCaTa H npyrux KOMnOHeHTOB raaa. 3anacbI CepOBO,lI.OpO,lI.a 
onpe,lI.eJIHIOTCH no ero conepscaamo B COCTaBe nJIaCTOBOro rasa. 

Iloncser 6aJIaHCOBbix H H3BJIeKaeMbIX 3anaCOB reJIMH B CB06o,lI.HOM 
rase H B pacrsopennoa raae He<pTHHbIX 3aJIeLKeH npOH3BO,lI.MTCH nYTeM 
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nepeMHO)KeHHH COAep)KaHHH reJIHH B npooax rasa, oT06paHHbIx aa
 
YCTbe CKBa)KHH, COOTBeTCTBeHHO aa 6aJIaHCOBbIe H HSBJIeKaeMbIe sa

nacu rasa.
 

nOAClIeT sanacon MeTaJIJIOB B nJIaCTOBblX BO)l.aX npOHSBO,ll.HTCH
 
no HX COAep)KaHHIO B BOAe.
 

§ 5. Ilpaaeaenae 38M MJI no.u.clfeTa 3anaCOB He4JTH
 
H rasa
 

B HaCTOH~ee BpeMH aexoropue HaYIlHbIe opranaaamrn crpaau 
nepexonar K nOAclIeTY sanacon HeljYm H rasa aa 3BM. fK3 CCCP 
OCHOBHbIM yCJIOBHeM raxoro nOACtIeTa CTaBHT BOSMO)KHOCTb ocyute
CTBJIeHHH eio nposepxa aa JII060M srane pa60T. 

B npanunne MaUIHHHaH 06pa60TKa MO)KeT saueaars rpyn lIeJIO
sexa B TaKOM rpyaoexxo« AeJIe, KaK nOAClIeT sanacoa, HallHHaH co 
coopa H 06pa60TKH nepaaxaoro MaTepHaJIa H KOHlIaH coocrseaao 

nOAClIeTOM. OAHaKo ceHlIac eme He AOCTHrHyTbI nOJIO)KHTeJIbHble pe
SYJIbTaTbI KOppeJIHuHH paapesoa CKBa)KHH aa 3BM, oc06eHHO AJIH 
CJIO)KHO nocrpoeanux npOAYKTHBHblX nJIaCTOB, XOTH aexoropua onsrr 
B 3TOM yzce HaKOnJIeH. n03TOMY 3qxpeKTHBHOCTb BbInOJIHHeMOro 

C nOMO~blO 3BM nOAClIeTa aanacos, B HaCTOH~ee BpeMH OXBaTbIBa
toutero pasneau no reOMeTpHsaUHH SaJIe)KeH H c06CTBeHHo MalllHHHoro 
csera sanacos, HaH60JIeeBbICOKa aa saneacax C' 60JIblllHM IIHCJIOM 
cpaKTHlIeCKHX AaH!lI;>IX. 

3BM MO)KeT BbInOJIHHTb CJIeAYIO~He onepauaa: naaeceaae CKBa
)KHH aa nJIaH no KoopAHHaTaM, onpeneneaae KOH,lI.HUHOHHbIX npenenos 
H BbIAeJIeHHe MO~HOCTeH 3qxpeKTHBHbIX H nerpreraaoaacsnneaasrx 
xacrea nJIaCTa, OT6f1BKy KOHTaKTOB paSJIHIIHblX CPJIIOH)l.OB, nocrpoe. u·HHe crpyxrypuux xapr H xapr MO~HOCTeH, onpeneneaae sanacos 
He<PTH H rasa aa OCHOBe YAeJIbHbIX aanacos OKOJIO Ka)K,lI.OH CKBa)KHHbI. 

MO)KHO noaarars, liTO B HeAaJIeKOM 6Y,ll.y~eM noncser aanacos 
SHallHTeJIbHOH lIaCTTf 06'beKTOB 6Y,ll.eT BbInOJIHHTbCH na 3BM. 

rJIABA v 

rEOJIOrHqECKHE OCHOBbI PA3PA60TKH HEcJlHIHblX 
H rA30BblX MECTOPO)I(AEHHA 

:1.:
§ I. PaUHOHaJlbHble CHCTeMbi pa3pa6oT«H 

nOA CHCTeMOH~paspa60TKH rrOHHMaeTCH KOMnJIeKC MeponpHHTHH, 
npa nOMO~H KOTOpbIX MO)KHO BosAeHCTBOBaTb aa npouecc 3KCnJIyaTa
UHH SaJIe)KH H ynpaaaars HM - onpenenan, pacnoaoaceaae, IIHCJIO, 
nopHAOK BBOAa H pe)KHM paecrsr )l.06bIBalO~HX CKBa)KHH, Heo6xOAH
MOCTb HarHeTaHHH paoosero areara B nJIaCT, yCJIOBHH HarHeTaHHH 
(A. Il. KPbIJIOB HAp., 1962 r.). 

CHcTeMbI p aspa60TKH AOJI)KHbI 6bITb paUHOHaJIbHbIMH, T. e. ,lI.OJI)KHbl 
orseuars cJIeAYIO~HM OCHOBHblM Tpe60BaHHHM: AOCTH)KeHHIO MaKCH

MaJIbHO BOSMO)KHOrO HSBJIelleHHH sanacoe HecpTH H rasa HS He)l.p 
)l.OCTaTOIlHO BblCOKHMH TeMnaMH, y)l.OBJIeTBOpHIO~HMH nOTpe6HOCTH 
HapO)l.HOrO XOSHHCTBa B TOnJIHBe H XHMHlIeCKOM cupse, 3KOHOMHOMy 
pacxoAOBaHHIO Cpe)l.CTB aa OCBoeHHe H 3KCnJIyaTaUHIO MeCTOp0)K
AeHHH. 

'B HallleH crpaae OCHOBHblM MeTO)l.OM aosneacraas aa nJIaCT HB
JIHeTCH MeTOA SaBO,ll.HeHHH, BHe)l.peHHbIH B cepenaae 40-x rr. aa scex 
sanescax He<PTH, He 06JIa)l.alO~HX aKTHBHblM npHpOAHbIM pe)KHMOM 

ApeHHpOBaHHH. 

§ 2. I'eoaorasecxae 4JaKTOpbl, onpe.u.eJlJlIOUJ,He Bbl60p 
paUHOHaJlbHOH CHCTeMbi pa3pa6oTKH 

K Ba)KHeHllIHM reOJIOrHlIeCKHM cpaKTopaM, onpe)l.eJIHIO~HM Bbl60p 
paUHOHaJIbHOH CHCTeMbl paapaoorxa aerpraasrx SaJIe)KeH, OTHOCHTCH 

cJIe)l.YIO~He (M. M. J1BaHoBa, 1976 r.): paaaepsr H cpopMa SaJIe~eH 
H BOAOHecpTHHblX SOH, rJIy6HHa SaJIeraHHH nJIaCTOB, THn KOJIJIeKTO

pOB, npOHHuaeMOCTb H CTeneHb HeO)l.HOpO)l.HOCTH nJIaCTOB, BHSKOCTb 
H raSOHaCbI~eHHOCTb nJIaCTOBOH HecpTH, nasansaoe nJIaCTOBOe )l.aBJIe

HHe H paaaana Me)K,lI.y 3THM )l.aBJIeHHeM H )l.aBJIeHHeM HaCbI~eHHH. 

Pasaepsr H cpopMa SaJIe)KeH onpenenmor npaaeaeaae ClfCTeMbI 
BosAeHCTBHH aa nJIaCT H Bbl60p ero BH)l.a. Heoonsunre no pasaepaa 
SaJIe)KH C npOHBJIeHHeM B HHX eCTeCTBeHHoro sonoaanopaoro HJIH 
ynpyro-aonoaanopaoro pe)KHMOB MoryT paapacarsrsarscs B yCJIOBHHX 
npaponnsrx pe)KHMOB. 3aJIe)KH, 60JIblllHe no paaxepax, HO C He60JIb. 

1lI0H llIHpHHOH (,lI.O 5-10 KM), MoryT paspaoarsraarsea C npHMeHeHHeM 
aaxoarypaoro SaBO,ll.HeHHH. Ilpa paapaoorxe xpynaux SaJIe)KeH 
npenycaarpasarorca paSJIHIIHbIe BapHaHTbI aayrpaxonrypaoro sa
BO,ll.HeHHH. 

Paaxepa BO)l.OHecpTHHbIX SOH BJIHHIOT aa pasxemeaae )l.06h1Ba

IO~ HX CKBa)KHH. TaK, 60JIblllHe BO)l.OHe<PTHHbIe SOHbl «OTpesaIOTCH» 
OT IIHCTO HecpTHHOH lIaCTH SaJIe)KH, H B HX npenenax pasxemaiorca 

- A06bIBalO~He CKBa)KHHbl. 
I'JIy6HHa pacnOJIO)KeHHH SaJIe)KeH CKaSbI BaeTCH . aa nJIOTHOCTH 

ceTKH CKBa)KHH H aKTHBHOCTH CHCTeMbI saBoAHeHHH BCJIe)l.CTBHe 
3KOHOMHlIeCKHX C006pa)KeHHH. n03TOMY 60JIee penxae, lIeM CJIeAO
BaJIO 6bI, ceTKH CKBa)KHH COlleTalOTCH C 60JIee aKTHBHbIMH CHCTeMaMH 
saBoAHeHHH. 

THn KOJIJIeKTOpOB 06yCJIOBJIHBaeT BbI60p CHCTeMbI saBoAHeHHH, 
reun paspaoorxa, nonxon K BCKpbITHIO nJIaCTOB. 

npOHHuaeMOCTb H reOJIOrHlIeCKaH HeO,ll.HOp0)l.HOCTb KOJIJIeKTOpOB, 
BHSKOCTb nJIaCTOBOH HecpTH onpeAeJIHIOT BHA saBoAHeHHH H nJIOTHOCTb 
ceTKH A06bIBalO~HXCKBa)KHH. tIeM HH)Ke npoHHuaeMOCTb,CJIO)KHee 
HeOAHOpO,ll.HOCTb H nsnue BHSKOCTb nJIaCTOBOH HecpTH, TeM 60J1ee 
aKTHBHblM )l.OJI)KeH 6h1Tb BH)I. saBoAHeHHH H 60JIbllleH )l.QJI)KHa 6h1Tb 
nJIOTHOCTb ceTKH CKBa)l{HH. 

B saBHCHMOCTH OT paaaanu B BeJIHIIHHaX aasansaoro nnac
TOBoro )l.aBJIeHHH H )l.aBJIeHHH HacblIU,eHHH onpeneaaercs BpeMH 
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ttaxana OCBOeHmt 3aBO)).HeHIHI. npH He60JIbUIOM HX pa3JIHllHH 
3aBO)).HeHHe CJIeJ1yeT OCymecTB'JlHTb C caxoro naxana pa3paOOTKH sa
JIe:>KH. 

§ 3. OCHoBHble reoJlOro-TeXHO.llOrHlleCKHe c1mKTopbI, 
BJlHJlIO~He H8 BeJlHIIHHY KoseIJelJRlI,HeHT8 H3BJlelleHHJI 

He4rra H3 HeAP 

PaUHOHaJlbHbIe CHCTeMbI pa3paOOTKH npeaycxarpunaror )).OCTH:>Ke

HHe MaKCHMaJlbHO a03MO:>KHOrO K03qxpHu.HeHTa H3BJIetIeHHH HeQ>TH H3 
nenp npa 3KOHOMHtIeCKH u.eJleCOOOpa3HOM yposne sarpar. 

Pa3JIHtIalOT KOHetIHbIH H TeKYIlJ.HH K03qxpHu.HeHTbl H3BJletIeHHH 
, HeQ>TH. K.oHetIHbIH K03qxpHUHeHT onpenenaercs OTHOUIeHHeM, BeJlHtIHHbl 

H3BJleKaeMbiX 3anaCOB 3aJle:>KH K HatIaJlbHblM OaJIaHCOBbIM, a rexy
IlJ.HH - OTHOUIeHHeM HaKOnJleHHOH )).OOhltIH K HatIaJlbHbIM OaJlaHCOBbIM 
sanacaa 3aJle:>KH. 

Ha BeJlHtIHHY K03qxpHUHeHTa H3BJletIeHHH HeQ>TH f) OKa3bIBalOT 
BJlHHHHe B nepBylO OtIepe)).b CTeneHb BbiTeCHeHHH HeQ>TH H3 nJiaCTa 

BO)).OH, onpenenseaaa K03Q>Q>Hu.HeHTOM BbITeCHeHHH f)BblT' H OXBaT 
HeQ>THHoro nnacra 3aBO)).HeHHeM, onpe)).eJlHeMbIH K03Q>Q>Hu.HeHTOM 
oxsara f)OXB' B nOCJIe)).Hee BpeMH B Q>OpMyJly onpeneaenaa f) BBO)).HT 
B KatIeCTBe COMHO:>KHTeJlH H K03Q>Q>Hu.HeHT 3aBO)).HeHHH f)aao: f) = I": 

= f)BblTf)OXBf)anB' 
K.03Q>Q>Hu.HeHT BbITeCHeHHH B 3HatIHTeJlbHOH Mepe 3aBHCHT OT BeJlH


tIHHbI OTHOUIeHHH BH3KOCTH HeQ>TH K BH3KOCTH sonsr 1lH/I1B H CTeneHH
 
O)).HOpO)).HOCTH nnacra. tIeM MeHbUIe ItU/ltB H onaoponaee nJIaCT, TeM
 
BbIUIe K03Q>Q>Hu.HeHT BbiTeCHeHHH. K.03qxpHu.HeHT BblTeCHeHHH B03


iJ1pacraer C yBeJIHtIeHHeM oG'beMOB npOKatIaHHOH BO)).bI, O)).HaKO ysenn ! 

seaae OO'beMOB npOKatIKH aener K B03paCTaHHIO ceoeCTOHMOCTH 
HeQ>TH. 

Ilon K03qxpHu.HeHToM "oxaara nOHHMalOT OTHOUIeHHe OO'beMa sa
Jle:>KH, OXBatIeHHOrO paspaoorxoa, K OO'beMy scea 3aJIe:>KH. OH 3aBHCHT 
OT npoaauaexocm nnacra H ee H3MeHtIHBOCTH, paCtIJleHeHHOcTH, 

'inpepbIBHcTPCTH, OT nOTepb HeQ>TH B TynHKoBbix 30Hax, HenOJIHOTbi "l~"'·~':
BbiTeCHeHHH no MOIUHOCTH nnacra, HecoBepUIeHCTBa CHCTeMbI paa

-.~' 

, 
paoorxn B tIaCTH pa3MeIUeHHH CKBa:>KHH H nJlOTHOCTH ceTKH CKBa:>KHH. 
Ilepesncaeunue BbIUIe reOJlOrHtIeCKHe H TeXHOJlOrHtIeCKHe rpaxropu 
cnocoecrayror nOTepHM HeQ>TH nocne npOXO:>K)).eHHH Q>poHTa BO)).bI iB BH)).e u.eJlHKOB B H30JlHpOBaHHbIx JlHH3aX H nOJIYJlHH3aX, B rynaxo '~ 
BbIX 30Hax H 30Hax BblKJlHHHBaHHH H JlHTOJlOro-Q>au.HaJlbHOrO 3aMeIUe f
HHH, B npOCJlOHX C HH3KOH npoauuaeaocrsjo. B 3aBHCHMOCTH OT .,1

';"pacnOJlO:>KeHHH CKBa:>KHH na ytIaCTKaX reOJlOrHtIeCKH Heo)).Hop0)).HbIX 
MoryT oepaaoasraarscs sacronasre 30Hb!. ~eJlHKH noreps oopaayiorca 
H B npoxescyrxax Me:>K)).y CKBa:>KHHaMH uenrpansnoro pana H aaraera
TeJlbHbIMH CKBa:>KHHaMH paspeaaiomax pH)).OB. 

TaKHM oripaaox, MepOnpHHTHH no B03)).eHcTBHIO na nnacr )).OJl:>KHbl 
ObITb aanpasneasr B nepsyio oxepens na yBeJIHtIeHHe K03qxpHu.HeHToB 
BbITeCHeHHH H OXBaTa, tITOObl B KOHetIHOM cxere yBeJIHtIHTb K03Q>Q>H
u.HeHTbI H3BJletIeHHH H~TH. 

§ 4. feOJlOrHlleCKoe 06OCftOBaftK. CHCTeM pa3pa6oTKH 
3aJle~eA He4JTH C 3aBOAHeHHeM 

B HaCTOHIUee apexa B CCCP 6om,wHKcTBO aaJle}KeH co 3HatIHTe.!Ib
HbIMH aanacaxa HeQ>TH paspadaruaaiorca C 38BO)).HeHHeM, ooecneva

BalOIUHM nonnepscaane nJiaCTOBOro )).aBJleHH5I. 
DOMep:>KaHHe nJiaCTOBOro )).aBJleHHH oCYIUecTBJlHeTcH nyrea 3a

KatIKH B nnacr npeHMYIUecTBeHHo BO)).b1. DPH 3TOM saneso- B COOTBeT
CTBHH C npoexroa paaoypaaaercs cerxoil )).oobIBalOIlJ.HX H aaraera
TeJlbHbIX CKBa:>KHH. B TeXHOJlOrHtIeCKOM nnaae TaKaH 3aJIe}Kb npen
CTaBJIHeT COOOH OO'beKT paapaoorxa. O)).HHM OO'beKTOM paapaoorxa 

Oy)).yT HBJlHTbCH H HeCKOJlbKO npo)).yKTHBHbIX nJiaCTOB, paspaoarsma
eMbIX O)).HOH cerxoa CKBa}KHH. 

BH)). 3aBO)).HeHHH Ha OO'beKTe pa3paooTKH BbIoHpaeTcH B 3aBHCH
MOCTH OT reOJlOrHtIeCKOrO crpoeaas nponyxrnanoro nJIaCTa B HeQ>TH

HOH H 3aKoHTypHbIX ero tIaCTHX, BH3KOCTH HeQ>TH H )).pyrHx ee CBOHCTB, 
eCTeCTBeHHoro pe}KHMa 3aJIe:>KH H T. n. 

3aKatIKa BO)).bI npoH3Bo)).HTCH B saxoarypnyio HJlH npaxonrypayro 

xacn, HeQ>THHoH 3aJle:>KH HJIH aenocpencrseauo B HeQ>THHylO sanezcs. 
B 3aBHCHMOCTH OT sroro BbI)).eJIHIOT saxoarypaoe H BHyTpHKoHTypHoe 

3aBO)).HeHHe. 
C H C T e Map a 3 p a 0 0 T K H C 3 a K 0 H T Y P H bI M 3 a

B 0 n H e H HeM. OCHOBHbIM YCJlOBHeM ycneumoro npHMeHeHHH 
CHCTeM pa3paOOTKH C 3aKOHTypHbIM 3aBO)).HeHHeM HBJlHeTCH HaJIHtIHe 
xopourea rH)).pO)).HHaMHtIeCKOH CBH3H Me}K)).y HeQ>TeHOCHOH H BO)).O
HOCHOH tIaCTHMH nJIaCTa aa KOHType 3aJle}KH. OObillHO paapaoorxa 
C 3aKOHTypHbIM 3aBO)).HeHHeM npHMeHHeTCH )).JlH 3aJle}KeH HeQ>TH 

C eCTeCTBeHHbIM ynpyro-soaoaanopaax pe:>KHMOM. 
.lloobIBalOIlJ.He CKBa:>KHHbI npa CHCTeMe pa3paOOTKH C 3aKOHTypHbIM 

3aBO)).HeHHeM pacnonaratorca pH)).aMH B)).OJIb aayrpeaaero KOHTypa 
HeQ>TeHOCHOCTH, npHtIeM CKBa}KHHbI xascnoro nOCJle)).YIOIUero paaa 
CMeIlJ.aIOTCH no OTHOUIeHHIO K CKBa}KHHaM npensrnyutero pana aa 
nOJIOBHHy npanaroro paCCTOHHHH Me:>K)).y )).OObiBalOIlJ.HMH CKBa}KH

,	 HaMH. DOCJIe)).HHH pH)). CKBa}KHH )).OJl:>KeH pacnonararscs B caMOH 

nOBbIIlleHHOH tIaCTH 3aJIe:>KH (pHC. 104, a). 
DPH paapaoorxe nJIaCTOBbiX CBO)).OBbIX 3aJle:>KeH, npayposeaaux 

K aCHMMeTpHtIHblM CKJIa)).KaM, na nOJlOrOM xpune pa3MeIlJ.aeTCH OOJIbIlle 
pH)).OB )).oobIBalOIlJ.HX CKBa:>KHH, tIeM na KpyTOM (pHC. 104, 6). DPH 
paspaoorxe JlHTOJlOrHtIeCKH 3KpaHHpoBaHHbIx 3aJle:>KeH naraerarem
nue CKBa}KHHbI pacnonaratorca B)).OJlb aononerpraaoro KOHTaKTa 

(pHC. 104,0). 
PaCC'fOHHHe Me:>K)).y CKBa:>KHHaMH B pnnax npHHHMaeTcH MeHbIIIHM, 

tIeM paccrosnae Me:>K)).y pH)).aMH. 3THM oOeCnetIHBaeTCH oOJlee pasao
MepHoe CTHrHBaHHe KOHTypa HeQ>TeHoCHOCTH. B BOJiro-YpaJlbCKOH 
H 3ana)).Ho-CHoHpcKoii: aedrreraaoaocaux npoBHHu.HHX npHMeHHIOT 
paccroaaas Me:>K)).y CKBa>KHHaMH 300-500 M, a Me:>K)).y pH)).aMH 
500-800 M. Harnerarensaue CKBaJKHl'lhl pacnoaararor B aenocpen
cTBeHHoH OJlH30CTH OT KOHTypa HeQ>TeHocHocTH (200-300 M), a BO 
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PHC. 105. Cxeaa paCnOJlOlKeHHlI ,lI.06b1BaIOInHx H aaraerareasaax CKBalKHH npa 
BHyTpHKOHTypHOM SaBO,ll.HeHHH 

a - 'pacnOnO>KeHHe aarnerarensaux CKBalKHH BAonb AnHHHolI OCH cKn8AKH; 6 - pacnoao
JKeHHe nonepesno-paspeaaiourax PHAoB aaraerarensmsx CKBftlKHH: , - npaxourypaoe sa

BOAHeHHe. 
YcnoBHhle o1503H8'1eHHH CM. H8 pHC. 104 

OT saxoarypaoro 3aBO,lI;HeHHH. nJIH 6bICTpeHlIIero BOBJIetIeHHH B pas
pa60TKy BceH 3aJIe.>KH CJIe,lI;yeT npHMeHHTb ,lI;OnOJIHHTeJIbHOe 3aBO,lI;He
HHeB paspesaionnre pH,lI;bI HarHeTaTeJIbHbIX CKBa.>KHH, tITO 06eCnetIHT 
pasaoaepaoe B03,lI;eHCTBHe HarReTaeMOH BO,lI;bI no BceH 3aJIe.>KH. 

CHCTeMa p a ap ati o r x n C BHyTpHKOHTypHbIM 
3 aBO ,lI; H e H HeM. K BHyTpHKOHTypHOMy 3aBO,lI;HeHHIO OTHOCHTCH: 
saxaxxa BO,lI;bI B paapeaaiouiae 3aJIe.>Kb psnsr aaruerareasaux CKBa
.>KHH, npaxoarypaoe, nJIOIIJ.a,lI;Hoe, OtIarOBOe 3aBO,lI;HeHHe. 

3aKatIKa BO,lI;bI B nar-aerareasaae CKBa.>KHHbI, paspesaroutae sa
JIe.>Kb pH,lI;aMH, npHMeHHeTCH npn paapaoorxe xpynasrx 3aJIe.>KeH 
He<PrH (pHC. 105, a, 6). Ilpa 3TOM aaraerarensasre CKBa)f{HHbI paa
,lI;eJIHIOT KpynHble He<pTHHble 3aJIe.>KH Ha 3KCnJIyaralI,HOHHble nOJIH. 
nJIH Ka.>K,lI;OrO TaKoro nOJIH COCTaBJIHeTCH CBOH npoeKT pa3pa6oTKH, 

onpe,lI;eJIHIOIIJ.HH CHCTeMy pacnOJIO.>KeHHH ,lI;06bIBalOrn.Hx H naraera
TeJIbHblX CKBa.>KHH H yposeas ,lI;06bltIH He<pTH. 

Illapuaa Ka.>K,lI;OrO 3KCnJIyaTalI,HOHHOro nOJIH ,lI;OJI.>KHa 6b1Tb TaKoH, 
tIT06bI aa HeM MO.>KHO 6bIJIO paCnOJIO.>KHTb He 60JIee rpex-nara pH,lI;OB 
,lI;06b1BalOIIJ.\:lx CKBa.>KHH. Paccroanae OT nepsoro psna 3TH X CKBa.>KHH 
,lI;O pana aaraerarexsaux CKBa.>KHH 06b1tIHO npHHHMaeTcH B 2 paaa 
60JIblIIHM, tIeM Me.>K,lI;y pH,lI;aMH ,lI;06b1BalOIIJ.HX CKBa>KHH. Ha npaxraxe 

npHHHTbI paccrosnas Me>K,lI;y pH.,lI;aMH ,lI;06b1BalOIIJ.HX CKBa.>KHH 400
800 M, ,lI;O aaruerarensaoro pH,lI;8 - 800-1600 M H Me.>K,lI;y CKBa
.>KHHaMH J3 ,lI;06bIBalOIIJ.eM psny - 200-400 M. Paccroaaae Me.>K,lI;y 
HarReTaTeJIbHbIMH CKBa.>KHHaMH 06bltIHO npHHHMaeTcH B 2 pasa MeHb
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PHC. 104. CxeMbI paCnOJlOlKeHHlI ,lI.06b1BaIOInHX H aaraerareasaax CKBlllKHH npa 
saKoHTypHoM saBO,ll.HeHHH 

3aneJKII: a - CHMMeTpH'IH8H cBoAoBaH; 6 - aCHMMeTpH'IHaH cBoAoBaH; 8 - nHTOnOrH'IeCKB 
9KP8HHpoBaHHaH 

1 - H30rHnChi xposn« nnacra; 2 - BHemHHII KOHTYP Hel\JTeHocHocTH; 3 - nHHHH narono
rH'IeCKOrO OrpaHH'IeHHH; CKB8lKHHhI; 4 - Ao15h1BalO~He. 5 - aaraerarensaae 

MHOrHX CJIytIaHX - npHMO aa BHelIIHeM KOHType He<pTeHOCHOCTH. 

KaK npaBHJIO, naraerarensasre CKBa.>KHHbI 6ypHTCH B,lI;OJIb BCerO 
KOHTypa. 

PaCCTOHHHH Me.>K,lI;y HarHeTaTeJIbHblMH CKBa.>KHHaMH npn 3aKOH

TypHOM 3aBO,lI;HeHHH 06b1tIHO npHHHMalOTCH B 1,5-2 paaa 60JIblIIHMH, 
.tIeM paCCTOHHHH Me.>K,lI;y ,lI;06bIBalOIIJ.HMH CKBa.>KHHaMH. lJHCJIO aarae
TaTeJIbHbIX CKBa.>KHH, a' CJIe,lI;OBaTeJIbHO, H paccroaaas Me.>K,lI;y HHMH 
MoryT 6b1Tb paCCtIHTaHbI B 3aBHCHMOCTH OT Heo6xo,lI;HMbIX o6beMoB 
BO,lI;bI, nO,lI;JIe.>Karn.HX aaxaxxe, H npaeaacrocrn CKBa.>KHH. 06beM BO,lI;bI, 
nO,lI;JIe.>Karn.HH saxasxe, onpenenaerca no o6beMy B nJIaCrOBblX yCJIO
BHHX .>KH,lI;KOCTH, H3BJIeKaeMOH H3 nJIaCTa. Ilpaexacrocru CKBa.>KHH. 
yCTaHaBJIHBaeTCH npa HX HCCJIe,lI;OBaHHH. Ilpa pacxere Heo6xo,lI;HMOrO 
o6beMa BO,lI;bI ,lI;JIH 3aKatIKH CJIe,lI;yeT ytIHTbIBaTb ee OTTOK B saxoaryp
nyio tIaCTb nJIaCTa •. ' BeJIHtIHHa OTTOKa 06bltIHO npHHHMaeTcH 

10-20 %. 
Harnerarensaue CKBa.>KHHbI )f{eJIaTeJIbHO CMeIIJ.aTb aa nOJIOBHHy 

paCCTOHHHH Me.>K,lI;y ,lI;06bIBalOIIJ.HMH CKBa)f{HHaMH nepsoro pana. 3TO 
n03BOJIHT .ooecnexnn, 60JIee pasaoaepaoe nponaasceaae KOHTypa 
ueqrreaocaocra. . 

Ilopanox pa36YPHBaHHH CHCTeMbi aanpoexrnpoaaauux ,lI;06b1Ba
IOIIJ.HX H uaraerarensnux CKBa)f{HH npa 3aKoHTypHoM 3aBO,lI;HeHHtI 
pexoaennyercs cJIe,lI;ylOIIJ.HH. B nepsyjo oxepens Heo6xo,lI;HMO pas
6ypHTb nepsun pan ,lI;06bIBalOIIJ.HX CKBa)f{HH H He MeHee 50 % name
TaTeJIbHblX CKBa)f{HH, 3aTeM CJIe,lI;yeT 6YPHTb ,lI;06bIBalOrn.He CKBa)f{HHbI 

.aroporo, rpersero pH,lI;OB H OCTaBlIIHeCH aaraerarensnsre CKBa)f{HHbI. 
HaH60JIee 3<p<peKTHBHo 3aKoHTypHoe 3aBO,lI;HeHHe npH Tpex-nHTH 

psnax ,lI;06bIBalOIIJ.HX CKBa)f{HH, 60JIblIIee tIHCJIO pH,lI;OB aenenecoori
pasao, TaK KaK pacnoaosceaaue aa 3HatIHTeJIbHOM paccrosnaa 
,lI;06b1BalOIIJ.He CKBa.>KHHbI He 6y,lI;yr acnsrruaars ,lI;OJI)f{HOrO 3<p<peKTa 
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)l{HH npO,ll.OJI)I{aeTCH ,ll.06bIlJa aedrm ,ll.0 nonxona aonu OT COCe,ll.HeH aa

rHeTaTeJIbHOH CKBa)l{HHbI. IToCJIe aHalJHTeJIbHOrO 06BO,ll.HeHHH npo

Me)l{YTOlJHble CKBa)l{HHbI OCBaHBaIOTCH non aarneranae. TaKOH nops

,ll.OK HarHeTaTeJIbHbIX CKBa)l{HH paapeaarouiax psnoa 06eCnelJHBaeT 

06paaOBaHHe CnJIOiliHOrO eppOHTa BO,ll.bI B,ll.OJIb paapeaatomero psna. 

ITpHKOHTypHoe aaBO,ll.HeHHe npHMeHHeTCH ,ll.JIH cpaBHHTeJIbHO He

60JIbIlIHX aaJIe)l{eH, xapaKTepHaYIOI.IJ.HXCH nJIOXOH CBHabIO BO,ll.OHOCHOH 

H HeepTHHOH lJaCTeH nJIaCTa. CHH)I{eHHe npoHHu.aeMOCTH nJIaCTa B soae 

BO,ll.OHeepTHHoro KOHTaKTa 06yCJIOBJIHBaeTCH JIHTOJIOrHlJeCKOH HaMeH

lJHBOCTbIO nJIaCTa HJIH <pHaHKO-XHMHlJeCKHMH npoueccaaa, npOHCXO

,ll.HI.IJ.HMH aa KOHTaKTe Heqrrb - sona. B 3THX CJIylJaHX ,ll.JIH nOJIylJeHHH a
"v

He06xo,ll.HMOrO 3epepeKTa OT aaxaxxn BO,ll.bI B nJIaCT aaraerarensnue ~. 

CKBa)l{HHbI cnenyer pacnoaaran, B soue XOPOIlIHX KOJIJIeKTOpOB i/ 

B HeepTHHOH lJaCTH nJIaCTa. B,ll.OJIb KOHTypa HeepTeHOCHOCTH 

(pHC. 105, 8). ITepBbIH pH,ll. ,ll.06bIBaIOI.IJ.HX CKBa)l{HH 06bIlJHO pacno

JIaraeTCH OT pana HarHeTaTeJIbHbIX CKBa)l{HH aa paCCTOHHHH. B 1,5
2 pasa npeBbIIIIaIOI.IJ.eM paccroaane Me)l{,ll.y pH,ll.aMH ,ll.06bIBaIOI.IJ.HX 

CKBa)l{HH. ITOPH,ll.OK pasoypaaaana CKBa)l{HH npa npaxoarypnox 

aaB.O,ll.HeHHH TOT »ce, lJTO H npa aaKoHTypHOM aaBO,ll.HeHHH. 

ITJIOI.IJ.a,ll.HOe aaaonaenae npHMeHHeTCH ,ll.JIH aaJIe)l{eH aedrra, npn

ypOlJeHHbIX K nJIaCTaM. xapaKTepHayIOI.IJ.HMCH 60JIbiliOH neonaopon

HOCTbIO H HMeIOI.IJ.HM HHaKHe KOJIJIeKTOpCKHe CBoHCTBa. ITPH nJIOI.IJ.a,ll.

HOM aaBO,ll.HeHHH CKBa)l{HHbI 6ypHTCH no TpeyrOJIbHOH HJIH KBa,ll.paTHOH 

reOMeTpHlJeCKOH cerxe. B xacrs CKBa)l{HH, pacnOJIO)l{eHHbIX paBHO

MepHO no BeeH nJlOm8,ll.H. npOH3BO)J.HTCSI aaxasxa BO,ll.bI; 113 OCTaJIbHbIX 
CKBa)l{HH OCYI.IJ.eCTBJIfleTCSI ,ll.06bllJa Heq,TH (pHC. 106). 
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PHC. 106. Cxexa pacnOJIO)KeHHlI CKBmKHH 
npa nJIO~a,n:HOM saBo,n:HeHHH 

a - npH TpeyronbHoil cerxe: 6 - npH KBaApaT

Hoil cerxe,
 

CKBalKHHbI: / - Ao6b1BalO~He. 2 - aarnera-


TenbHble
 

11111M, rax KaK a3K3lJHBae

MaH sona ,ll.OJDKHa BJIHHTb 

H8 ,llBa .9KCnJIyaTau.HOHHbIX 

nons. Paa6YPHBaHHe sane
)l{H ,ll.OJI)I{HO HalJHHaTbCH C 

pH,ll.OB HarHeTaTeJIbHbIX 

CKBa)l{HH. 3aTeM 6ypHTCH 

6JIH)I{aHUme OT HHX pH,ll.bI 

,ll.06bIBaIOI.IJ.HX CKBa)l{HH. B 
nOCJIe,ll.HIOIO ouepens 6ypHT

CH u.eHTpaJIbHbIH pH,ll. CKBa

)l{HH. 

B HalJaJIe paapa60TKH 

aaneaca naruerarensnue 
CKBa)l{HHbI HCnOJIbaYIOTCH 

KaK ,ll.06bIBaIOI.IJ.He. ::>To sua

lJHTeJIbHO 06JIerlJaeT HX 

OCBoeHHe non narueranae 

BO,ll.bI. OCBoeHHe CKBa)l{HH 

nO,ll. HarHeTaHHe npOBO,ll.HTCH 
xepea O,ll.HY CKBa)l{HHY, a 

na npOMe)l{YTOlJHbIX CKBa

OlJarOBOe a3BO,ll.HeHHe npHMeHHeTCH ,ll.JIH HeO,ll.HOp0,ll.HbIX nJIaCTOB 

C u.eJIbIO peryJIHpOBaHHH npoueccoa paspaoorxa. 06bIlJHO 3TOT BH,ll. 

3aBO,ll.HeHHH HCnOJIbaYIOT )J.JIH nOBbIIIIeHHH )J.aBJIeHHSI aa YlJaCTRax. 

rne cJIa60 CKaabIBaeTCH saxaxxa BO,ll.bI OT saxoarypnux HJIH pas

pe3aIOI.IJ.HX panos HarHeTaTeJIbHbIX CKBa)l{HH. ITO,ll. oxaronae aaraera

TeJIbHbIe CKBa)l{HHbI BbI6HpaIOTCH BbICOKonp0,ll.YKTHBHbIe ,ll.06bIBaIOI.IJ.He 

CKBa)l{HHbI, acxpsmurae 60JIee O,ll.HOPO,ll.HbIH nJIaCT C JIylJIIIHMH KOJI

JIeKTOpCKHMH CBOHCTBaMH B soae, He nonseprureaca BJIHHHHIO aa

KalJKH BO,ll.bI. ITPH aaxaxxe BO,ll.bI B TaKHe CKBa)l{HHbI 06eCnelJHBaeTCH 

60JIee 6bICTpoe BOCCTaHOBJIeHHe ,ll.aBJIeHHH na scea YlJaCTKe. 

§ 5. I'eoaorasecxoe oOocHoBaHHe MeTOAoB noasnuenas 
K031jJIjJH~HeHTa H3BJlelleHHB HeljJTH 

MeTO,ll.bI nOBblIIIeHHH K03epepHu.HeHTa HaBJIelJeHHH HeepTH npaxe
HHIOTCH na sanescax C BbiCOKOBH3KOH HeepTbIO. K HX lJHCJIy OTHOCH.l'CH 

TepMOXHMHlJeCKHe MeTO,ll.bI (cosnaaae osara ropenaa B nJIaCTe, aa

xauxa ropasea BO,ll.bI HJIH napa), saxasxa yrJIeKHCJIOTbI H nosepxao

CTHo-aKTHBHbIX BeI.IJ.eCTB, aaxaxxa aonorasosoa CMeCH, nen, BO,ll.bI 

nOBbIIIIeHHOH BHaKOCTH H np. ITO,ll.aBJIHIOI.IJ.ee 60JIbIlIHHCTBO 3THX MeTO

ztoa HanpaBJIeHO aa CHH)I{eHHe COOTHOIlIeHHH Me)l{,ll.y BHaKOCTbIO 

BbiCOKOBH3KOH HeepTH H BHaKOCTbIO nJIaCTOBOH BO,ll.bI. 

T e p M 0 X H M H lJ e C K J'I e MeT 0 )J. bI npHMeHHIOTCH ,ll.JIH 

3aJIe)l{eH C BHaKOH aedrrsto, aaJIeraIOI.IJ.HX aa cpaBHHTeJIbHO He60JIb

I1IOH rJIy6HHe -,ll.0 1000-1500 M. 06bIlJHO HX HCnOJIbaYIOT ,ll.JIH nna

CTOB, y)l{e HaXO,ll.HBIIIHXCH B paspaoorxe non BJIHHHHeM ecrecraeaaoro 

MaJIOaKTHBHoro pexcaxa, 06eCnelJHBaIOI.IJ.erO HH3KHH K03epepHu.HeHT 

H3BJIetIeHHH aedrra. TepMOXHMHlJeCKHe MeTO,ll.!>I naior BOaMO)l{HOCTb 

nOBblCHTb ero C 0,1-0,15 no 0,3-0,4 H 60JIee. 

TepMOXHMHtIeCKOe B03,ll.eHCTBHe aa nJIaCT H npHaa60HHyIO soay 

CKBa)l{HH oCYI.IJ.eCTBJIHeTCH CJIe,ll.YIOI.IJ.HMH MeTO,ll.aMH: 

1) 3aKatIKOH B nJIaCT rOpHtIHX areHTOB (napa H aonsr); 
2) C03,ll.aHHeM BHyTpHnJIaCTOBOro ,ll.BH)I{YI.IJ.erOCH ovara ropenna 

(B,UOf). 
ITPH saxanxe B nJIaCT ropssen BO,ll.bI HJIH napa nporpesaerca 

npH3a60HHaH 30Ha H OtIHI.IJ.aIOTCH OT napadmaa H npyrnx OTJIO)l{eHHH 

oTBepcTHH epHJIbTpa CKBa)l{HH H noponsre KaHaJIbI B npH3a60HHoH 

30He. Kpoae roro, YMeHbiliaeTcH BH3KOCTb HeqrrH. ITap HJIH sony ,ll.JIH 

3THX u.eJIeH aaKatIHBaIOT nepaonaxecxa. 06bltIHO aaxaxxa npOBO,ll.HTCH 

B reseaae 10-14 CYT B oCTaHOBJIeHHyIO ,ll.06hIBaIOI.IJ.YIO cxaaxcaay. 

3aTeM cKBa)l{HHY aaKpbIBaIOT aa nsoe-rpoe cyTOK, lJT06bI TenJIO pac

npoCTpaHHJIOCb KaK MO)l{HO nansure OT CTBOJIa CKBa)l{HHbI B rJIy6b 

nJIaCTa, nOCJIe xero Boa06HOBJIHIOT ee 3KCnJIyaTau.HIO. Ilporpes napox 

npH3a60HHOH aOHbI yBeJIHtIHBaeT ,ll.e6HT CKBa)l{HHbI B HeCKOJIbKO pas. 

ITo Mepe OCTbIBaHHH nporperon aOHhI nJIaCTa H noaropaoro OTJIO

)l{eHHH B npouecce sxcnnyaraunn napaepHHO-CMOJIHCTbIX BeI.IJ.eCTB 

,ll.e6HT CKBa)l{HHbI nOCTeneHHO yxeasuraerca, n03TOMY napOTenJIOBaH 

06pa60TKa nepHO,ll.HtIeCKH nOBTopfleTCH. 
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,ttml H3BJIE!lIeHIHI H~ nnacra BSI~ImxHe4rref'I npmJeHHeTCR saxatixa 
rrapa B nJIaCTlIepe3 aaraerarensaae CKBa>i<HHhI. 9roT MeTO~ c ycnexox 
acnsrraa aa CeBepHOM CaXaJIHHe, B KpaCHo~apCKOM xpae H B npyrnx 
paaoaax. OnhITHo-npOMbllIIJIeHHhIe paoora nOKa3aJIH, liTO saxauxa 
napa nana B03MO:>KHOCTb nOBhICHTb K03<p<pHI.I.HeHr H3BJIelleHHSI C 0,12 
no 0,3-0,4. Haraeraaae napa ~JISI BhITeCHeHHSI He<pTH H3 nnacra 
MO:>KeT npHMeHSlTbcSI npa cylIl,eCTByIOIII,HX naporeueparopax ~JISI 

llJIaCTOB, 3aJIeraIOIII,HX aa rJIy6HHe He 60JIee 700-1000 M. 
Tenno ~JISI B03~eHcTBHSI aa nJIaCT npa MeTo~e H3BJIelleHHSI He<pTH 

nyrea C03~aHHSI BHyTpHrrJIaCTOBOro ~BH:>KYlIl,erOcSi ouara ropenna 
06pa3yeTcSI aa ClIeT C:>KHraHHSI lIaCTH nJIaCTOBOH He<pTH..Ha ropeaae 
pacxonyerca OKOJIO 10-15 % He<pTH, nepsoaanansno conepacameaca 
B nnacre. 06hIlIHO cropator HaH60JIee TSI:>KeJIble, MeHee nenaue KOM
llOHeHThI He<pTH. 

I'opeaae HallHHaeTCSI B nJIaCTe npa resmeparype 90-150°C. 
.no 3TOH rexneparypu npH3a60HHaSi 30Ha nJIaCTa aarpesaerca 3JIeK
TpHlIecKHM HJIH ra30B03~YIIIHbIM aarpesareaea. 1l0cJIe aaxana rope
HHSI resmeparypa 6blCTpO soapacraer H nOCJIe ~OCTH:>KeHHSI 300
500°C aarpeaarena BhIKJIIOlIaIOTCSI. .ll:JISI nOMep:>KaHHSI ouara rope
IlHSI He06xo~HMO aenpepusnoe aaraeraaae sosnyxa HJIH npyroro 
xacnoponconepacamero arenra. 

<f>pOHT ropernra nOCTerreHHO nepexemaerca OT HarHeraTeJIbHOH 
CKBa:>KHHbl K ~06b1BaIOlII,eH. 

no onsrrasra ~aHHhIM BHyTpHllJIaCTOBhIH ~BH:>KYIIl,HHCSI oxar rope
HHSI n03BOJISIeT cyutecrseaao nOBblCHTb K03<p<pHUHeHT H3BJIelleHHSI 
He<PrH. BhICOKaSi 3<p<peKTHBHoCTb npouecca 06bSlcHSleTcSI KOMrrJIeKC
HblM B03~eHcTBHeM aa nJIaCT TenJIOBOrO H ~HHaMHlIeCKoro rpaxropos: .f 

BJIHSlHHSI HcnapeHHSI JIerKHX <ppaKUHH He<pTH H B03~eHcTBHSI napa, 
06pa30BaHHoro H3 nJIaCTOBOH BO~hI H aonu, nonyseaaoa B pe3YJIbTaTe 

'.'1'"ropeHHSI. . .l; 
3 a K a II Kay r JI e K H C JI 0 T bl - KaK rrOKa3aJIH peay.nsrarsr ';"'~"'.':'.'.

naooparopnux HCCJIe~OBaHHH, BSl3KOCTb He<pTH npa saxasxe yrae
'
 

KHCJIOTbl MO:>KeT CHH3HTbCSI B 10 paa . .ll:06aBKa yrJIeKHCJIOTbl B aarne

TaTeJIbHYIO CKBa:>KHHy aa He60JIbillOM MeCTOpO:>K~eHHH BalIIHHrTOH
 
(CIlIA, IIITaT OKJIaXoMa) yBeJIHlIHJIa ee npHeMHCTOCTb B 8 pas, a rexy

III,YIO aeqrreornauy - aa 30 % no cpaBHeHHIO C 3THMH nOKa3areJISIMll
 
npH rrpHMeHeHHll MeTO~OB 06hIlIHoro 3aBO~HeHHSI.
 

3 a K a II K a nOB e p x HOC THO - a K T H B H bl X B e l
III, e C T B (nAB) - CYIIl,HOCTb MeTo~a 3aKJIIOlIaerCSI B CHH:>KeHHH ;,';t_ 

3THMH BelIl,eCTBaMH nosepxaocraoro HaTSI:>KeHHSI ua rpanaue aerpn, 
nona, nona - nopona, liTO cnocoocrayermoasnueamo CKOpOCTH au .') 

TeCHeHHSI H YBeJIHlIeHHIO K03<p<pHUHeHTa BblreCHeHHSI. Y Hac B crpaae 
. '~ 

pa60ThI no npOMbllIIJIeHHoMy npHMeHeHHIO nAB rrpOBO~SlTCSI na pane 
MeCTOpO:>K~eHHH BhICOKOBSl3KOH He<pTH. 

3 a K a II K aBO ~ 0 r a 3 0 B 0 H C M e C H, n e H H B 0 ~ bl 
nOB hI III e H H 0 H BSI 3 K 0 C T H aanpaaneaa na CHH:>KeHHe <pa30
BOH npOHHuaeMOCTH ~JISI BO~hI B BblCOK006BO~HeHHblx 30Hax H npo
nJIaCTKaX, B KOTOPhIX' rrpOH30lIIeJI npopua uaraeraeaon aonu. 'TeM 

caMblM noasnnaerca K03<p<pHUHeHT BblTeCHeHHSI.' nOCJIe~HHH MO:>KeT 
6b1Tb nosumea, eCJIH YBeJIHQHTb BSl3KOCTb aaraeraexon BO~bI nyrex 
~06aBJIeHHSI B uee reneii, ~eHCTBYIOIII,HX KaK 3arycTHTeJIH. 

§ 6. feOJIOrHQeCKOe oOocHoBaHHe cnocoOoB HHTeHcH~HKaQHH 
pa60Thi CKBCUKHH 

C 0 JI SI H 0 K H C JI 0 T H a SI 0 6 p a 6 0 r K a npHMeHSIeTcH ~JISI 

npo~YKTHBHblX rrJIaCTOB, CJIO:>KeHHhIX Kap60HaTHblMH noponaaa, 
C ueJIbIO nOBbllIIeHHH HX npoaanaexocra. B _pe3YJIbTaTe COJIHHOKHC
JIOTHOH o6pa60TKH ~e6HTbl He<PrSlHblx H raaosux CKBa:>KHH 3Ha'lll 
TeJIbHO YBeJIHlIHBaIOTcH. HaH60JIee 3<p<peKTHBHa COJIHHOKHCJIOTHaH 
06pa60TKa B HallaJIbHblH nepaon pa60TbI CKBa:>KHH. Ilpa 3TOM CKBa
:>KHHbl nepexonar na rpoaraaapoaanae H ~e6HTbl YBeJIHlIHBaIOTCSI 
B HeCKOJIbKO paa. Pexoaeanyercs COJISIHOKHCJIOTHYIO 06pa6oTKy 
nposonars non BblCOKHM ~aBJIeHHeM, 06eCne'lHBaIOIII,HM ranpopaapua 
nJIaCTa. Bucoxoe ~aBJIeHHe He TOJIbKO ocecnesanaer rJIy60Koe ripo
HHKHOBeHHe KHCJIOTbl B nJIaCT, HO H CHH:>KaeT CKOpOCTb peaKUHH ee 
C noponoa. B CBH3H C 3THM B nJIaCT aa 60JIbillOe paccroanae OT CKBa
:>KijHbl nponaxaer aKTHBHaH KHCJIOTa, eme He nOJIHOCTbIO npopeara
poaasuras C nOP9~oH. 9r0 ztaer B03MO:>KHOCTb YBeJIHlIHTb nponaua
eMOCTb nJIaCTa B 3HallHTeJIbHO 60JIbilleH 30He. .ll:JISI nJIaCTOB C HH3KOll 
npoaanaeaocrsro COJIHHyIO KHCJIOTy pexoxeanyerca nonorpesars. 
fopHlIaH KHCJIOTa CTaHOBHTCSI 60JIee aKTHBHoll H B nepByIO O'lepe~b 

pearHpyeT C rropo~aMH npH3a6oHHOH 30HbI, lIeM 06ecnellHBaeTcH ee 
npoHHKHoBeHHe B nJIaCT. 

T e p M 0 K H CJI0 T H a 51 06 p a 6 0 T K a ooecnesuaaer no-
BblIIIeHHe resmeparypa aa 3a60e CKBa:>KHHbl B peayasrare peaxuaa 
qaCTH COJISIHOH KHCJIOThI C e~KHM narpox HJIH MeTaJIJIHlIeCKHM MarHHeM 
(aJIIOMHHHeM) , cnymeaaux aa 3a60H CKBa:>KHHbl nepen 3aKallKOH 
KHCJIOTbI. .npyraH lIaCTb COJIHHOH KHCJIOThI pearapyer C noponoa y:>Ke 
B yCJIOBHHX noasnuenaof reaneparypu. TepMOKHCJIOTHyIO 06pa60TKy 
pexoaennyerca npaxenart, ~JIH HCTOlIl,eHHblX nJIaCTOB, nonaepraa
lllHXCSI MHoroKpaTHoH KHCJIOTHOH 06pa60TKe, ~JIH nOBhIllleHHSI HH
TeHCHBHOCTH peaKUHH, a TaK:>Ke ~JIH nonorpesa npH3a6oHHoH 30Hbl 
H y~aJIeHHSI 1I3 nee naparpaaa, CMOJI H T. n. 

Il e C K 0 C T P Y H H a 51 n e p <p 0 p a II. H 51 npHMeHHeTcH ~JIH 
nossnueaaa ~e6HTa ~06bIBaIOIII,Hx CKBa:>KHH H ~JIH YBeJIHlJeHHH npa
eMHCTOCTH aaraerarensaux CKBa:>KHH. B He06xo~HMblX CJIyllaHX 
necxocrpyaayro neprpopaumo CJIe~yeT npHMeHHTb npa OCBoeHHH 
paaaenonuux CKBa:>KHH ~JISI nJIaCTOB C nJIOXHMH KOJIJIeKTOpCKHMH 
CBoHCTBaMH. Ilpa necxocrpynaoa neprpopauan paspyurenae CTeHOK 
KOJIOHHbl, ueMeHTHOr') KOJIbua H noponu nJIaCTa rrpoH3Bo~HTCH crpyea 
BO}.J.bl C neCKOM sepes oTBepcTHH MaJIOrO ~HaMeTpa non BhICOKHM 
~aBJIeHHeM. 3aKallKa neCKa C BO~OH nO~-60JIblllHM ~aBJIeHHeM ocy
lII,eCTBJISIeTCH ueMeHTHpoBOllHhIMH arperaraxa. 

I' H ~ pop a 3 p bl B n JI aCT a oCylIl,eCTBJIHeTCH npa HH3KHX 
H cpe~HHX KOJIJIeKTOpCKHX CBoijcTBax npO~YKTHBHblX nJIaCTOB KaK 
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B ,n:OObIBaIOllJ,HX, TaK H 13 HameTa:reJIbHbIX CKBa)f{HHaX. Fuapopaapsis
 
nJIaCTa OCHOBaH na C03,n:aHHH TpeI.IJ.HH B nJIaCTe ,n:aBJIeHHeM, npessnna

IOllJ,HM ropaoe, Taxoe ssrcoxoe ,n:aBJIeHHe ,n:OCTHraeTCH ueMeHTHpOBOtI

HbIMH arperaraxn nyrea nonaxa B CKBa)f{HHY BO,n:bI HJIH npOMbIBOtIHOH
 
)f{H,n:KOCTH H BpeMeHHbIM YMeHbIIIeHHeM npHeMHCTOCTH CKBa)f{HHbI.
 
Ilocneaaee OOeCnetIHBaeTCH 3aKatIHBaHHeM B CKBa)f{HHY H no,n:atIeH
 
K nnacry B Heooxo,n:HMbIX OObeMax BH3KOH )f{H,n:KOCTH. ,UJIH 3TOH ueJIH
 

npHMeHHIOT TH)f{eJIyIO BH3KYIO He<!>Tb, He<!>TeKHCJIOTHYIO 3MYJIbCHIO
 
H ,n:pyrIle BH3KHe )f{H,n:KOCTH. ,UJIH KapOOHaTHbIX nopon peKOMeH
 :i.~'< 
nyercs HCnOJIb30BaTb 3MYJIbCHIO He<!>TH C COJIHHOH KHCJIOTOH, TaK KaK ~" , ,?iIt,,',',
npOHHKaIOllJ,aH B nJIaCT KHCJIOTa o,n:HOBpeMeHHO oCyllJ,eCTBJIHeT oripa , 

t>1~OOTKy npH3aOOHHOH 30HbI. ,UJIH coxpaueans OTKpbITbIX rpemaa nOCJIe *'
paspsma B nJIaCT 3aKatIHBaeTCH )f{H,n:KOCTb C neCKOM. Ilecox 3anOJI Yt 
HHeT rpemnau paspsma H npenarcrayer HX C)f{f!MaHHIO. B xapoo

~ ,;, 
HaTHbIX nJIaCTaX, eCJIH ruapopaspua npOH3Bo,n:HTCH 3MYJIbCHeH He<!>TH 
C COJIHHOH KHCJIOTOH, neCOK B nJIaCT MO)f{HO He 3aKatIHBaTb. 

§ 7. WaxTHblH cnocofi pa3paooTKH 

,UJIH IIIaXTHOH paspaoorxa BbloHpaIOT 3aJIe)f{H BH3KHX He<!>TeH 
C HeOOJIbIIIHM KOJIHtIeCTBOM pacrsopeaaoro rasa. 

Ha npaxrnxe nOJIytIHJIH rtpaaeaeane ,n:Be CHCTeMbI IIIaXTHOH pas
paoorx«: ztpeaapoaatme nedrraaoro nJIaCTa ranepeaxa, npoH,n:eHHbIMH 
aenocpencrseaao no nnacry, H CKBa)f{HHaMH, nporiypenasnnr H3 
ropH30HTaJIbHbIX aupaoorox, pacnOJIO)f{eHHbIX HH)f{e no,n:OIIIBbI He<!>
raaoro nJIaCTa. 

Ilepaun cnocoo oCyllJ,eCTBJIeH aa He<!>THHoM MeCTOpO)f{,n:eHHH Ile
IIIeJIbOpOHH (3JIb3ac). Ha 3TOM MeCTopO)f{,n:eHHH He¢Tb H3 nJIaCTa 
nocrynana B ranepea no cTeHKaM, KpOBJIe H nonoutse aupacorox, 
3aTeM no KaHaBKaM CTeKaJIa B 3YMn¢ IIIaXTbi. Herpreornana nOCJIe 
npHMeHeHHH IIIaXTHOH paspaoorxn nOBbICHJIaCb C 0,17 no 0,60. 

BTOpOH cnocoti llIaXTHOH paapaoorxa oCYllJ,eCTBJIeH aa 5IpercKoM 
MeCTOpO)f{,n:eHHH B KOMH ACCP, rne HecPTb H3 nJIaCTa npenapyerca 
npn nOMOllJ,H ceTKH HaKJIOHHbIX CKBa)f{HH, npooypenaux H3 xaxep, 
pacnOJIO)f{eHHbIX na 30-35 M HH)f{e no,n:OIIIBbI aerpranoro nJIaCTa. 
Kaxepu rtpoxonnancr, co IIITpeKoB. Hedrrs coenpaercs B nonaexasrx 
eMKOCTHX, a 3aTeM OTKatIHBaeTCH Ha noBepxHocTb. 

Ilpn BTOPOR CHCTeMe 3HatIHTeJIbHO coxpamaercs oObeM ropnsrx 
paoor H BO MHorOM yJIytIIIIaIOTCH yCJIOBHH Tpy,n:a He¢THHHKOB. 

§ 8. reonorHQeCKHe oc06eHHocTH pa3paooTKH .,'> 

raaoaux MeCTOp01KJI,eHHH 

ra3 OTJIHtIaeTCH OT He¢TH He3HatIHTeJIbHOH BH3KOCTbIO, BbiCOKOH 
ynpyrocrsro H OOJIblllOH no,n:BH)f{HOCTbIO. B CBH3H C 3THM ero ,n:aBJIeHHe 
B ra30BOR 3aJIe)f{H B npouecce paapaoorxa ObICTpO nepepacnpene
JIHeTCH H npaKTHtIeCKH no scea 3aJIe)f{H HMeeT onaaaxosue 3HatIeHHH. 

Ilpn pasxemeamr CKBa)f{HH HeOOXO,ll.HMO ytIHTbIBaTb ·pe)f{HM 3a
JIe)f{H. ECJIH pe)f{HM sonoaanopasra, ,n:oObJBaIOllJ,He CKBa)f\HHbI peso
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MeH,n:yeTcH 3aKJIa,n:b1BaTb pH,n:aMH napaJIJIeJIbHO KOHTypy ra30HOC
HOCTH. B cnyxae 3aneQaTaHHbIX 3aJIe)f{eH, a raiose MaCCHBHbIX no
ObIBaIOllJ,He CKBa)f{HHbI cnenyer pacnonarars no pasuoaepaoa cerxe, 
Ilpn aeonaoponaux nJIaCTaX CKBa)f{HHbI xoryr ObITb pacnoaoxcensr 
no aepaaaoxepaon cerxe. 

PaccToHHHH Me)f{,n:y CKBa)f{HHaMH npa paspaoorxe raaosux MeCTO
pO)f{,n:eHHH npHMeHHIOTcH B CCCP OT 400 no 2500 M, a B CIlIA OT 150 
no 1000 M. Ilpa paspaeorxe aeonaoponaux ra30HOCHbiX nJIaCTOB 
,n:OJI)f{Ha npoexrnponarscs OOJIbIIIaH nJIOTHOCTb ,n:oobIBaIOllJ,HX CKBa
)f{HH. 

Ilpa paapaoorxe raaonux 3aJIe)f{eH CKBa)f{HHbI OObltIHO 3KCnJIy

aTHpyIOT Ha MaKCHMaJIbHblX ,n:eoHTax. O,n:HaKo BO MHorHX CJIytIaHX 
B03HHKaeT Heooxo,n:HMOCTb OrpaHHtIeHHH oToopa, HanpHMep npH He

YCTOHtIHBbIX noponax nJIaCTa-KOJIJIeKTOpa, -xorna npn OOJIbllIHX OT
oopax rasa npoacxonar BbIHOC necxa. ,UeOHTbI OrpaHHtIHBaIOTCH 

raxsce npn HaJIHtIHH BbICOKOH<lnOpHbIX xpaesux BO,n:. YpOBeHb oreopa 
rasa H3 CKBa)f{HHbI ,n:OJI)f{eH ObITb YBH3aH H C yCJIOBHHMH rpancnoprn

pOBKH. Ilpa Heooxo,n:HMOCTH nonaxa raaa B, MamCTpaJIbHble raao
nposonsr oe3 xounpeccopaax CTaHUHH ,n:aBJIeHHe na ycrse CKBa)f{HH 
,n:OJI)f{HO ObITb He MeHee 4-5 MIla, npa nonaxe r-asa aa rOJIOBHble 
xosmpeccopaue CTaHUHH OHO MO)f{eT ObITb 3HatIHTeJIbHO MeHbllIHM. 

Paapaeorxy ra30BbIX 3aJIe)f{eH, HMeIOllJ,HX OTOpOtIKy He¢m C npo

MblIIIJIeHHbIMH sanacaxn, cnenyer npOH3Bo,n:HTb nOCJIe BbrpaOOTKH 
He¢TH H3 OTOpOtIKH. 

B OT,n:eJIbHbIX CJIytIaHX B npouecce pa3paOOTKH He¢THHOH OTOpOtIKH 
MO)f{HO OTOHpaTb raa H3 ra30BOH tIaCTH nJIaCTa, HO C TaKHM paCtIeTOM, 
tITOObi ,n:aBJIeHHe KaK B He¢THHOH, TaK H B ra30BOH tIaCTHX nJIaCTa 
CHH)f{aJIOCb o,n:HHaKOBO. Ilpn HeCOOJIIO,n:eHHH sroro npasana HatIHeTCH 

nepexemeaae He¢TH B ra30BYIO sacrs nJIaCTa, rne OHa noxpoer TOHKOH 
nJIeHKOH panee CYXHe CTeHKH nop. IlJIeHotIHyIO He¢Tb H3 nJIaCTa 
H3BJIetIb osens rpynno. YKa3aHHoe HBJIeHHe npasener K CHH)f{eHHIO 
He¢TeoT,n:atIH. Ilo TOH )f{e npnxane He pexoaeanyerca ,n:o BblpaOOTKH 
OCHOBHOH tIaCTH He¢TH ,n:OObIBaTb ra3 H3 ra30BbIX IIIanOK. 

IlpHHUHnbI pa3paOOTKH MHOrOnJIaCTOBbIX ra30BbIX MeCTOpO)f{,n:eHHH 
aHaJIOmtIHbI TaKOBbIM He¢THHbIX MeCTOpO)f{,n:eHHH. Ornensasre nJIaCTbI 
rpynnapyior B OO'1eKTbI pa3paOOTKH. 

,UJIH BbICOKonpo,n:yKTHBHbIX nJIaCTOB C ueJIbIO CHH)f{eHHH conpo
THBJIeHHH B 3KCnJIyaTaUHoHHOH KOJIOHHe H yBeJIHtIeHHH ,n:eOHTOB pexo
MeH,n:yeTCH OOJIbIIIHH ,n:HaMeTp CKBa)f{HH. 

§ 9. reOJIOrHQeCKHe oCoOeHHocTH pa3paooTKH 
ra30KOHJI,eHCaTHbiX MeCTOp01K,D.eHHH 

3aJIe)f{H rasa, conepacauure pacrsopenaue B rase )f{H,n:KHe yrJIe
BO,n:OpO,n:bI, Ha3bIBalOTCH ra30KOH,n:eHcaTHbIMH. 

Bo H30e)f{aHHe asrnaaenaa B nJIaCTe xoanencara npa paspacorxe 
ra30KOH,n:eHcaTHbIX MeCTOpO)f{,n:eHHH ,n:aBJIeHHe B nJIaCTe He ,n:OJI)f{HO 
naaars HH)f{e ,n:aBJIeHHH, npH KOTOpOM HatIHHaeT BbI,n:eJIHTbCH )f{H,n:KaH 
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epa3a H3 rasa. Pa3pa60TKy KOH,n:eHCaTHblX 33JIe}Keii cnenyer BeCTH 
C nOMep}KaHHeM ,n:aBJIeHHH no cxexe xpyroaoro npouecca: ras H3 
CKBa}KHH nocrynaer B KOH,n:eHcaTHylO yCTaHoBKy, B xoropoa npn 
COOTBeTCTBylOI.D;HX ,n:aBJIeHHH H' rexneperype BbI,n:eJIHIOTCH }KH,n:KHe 
KOMnOHeHTbI. 3aTeM cyxoii ras nocrynaer B KOMnpeccopbl, C}KHMaeTCH 
no ,n:aBJIeHHH, na 15-20 % npeasnuaroutero ,n:aBJIeHHe aa yCTbHX 
CKBa}KHH, H non 3THM ,n:aBJIeHHeM xepes aaraerarensnue CKBa}KHHbI 
nocrynaer 06paTHo B nJIaCT. rIPH TaKOR paspaoorxe MO}KHO ,n:06bITb 
no 90 % xonneacara.. 

ECJIH ra30KOH,n:eHcaTHbIe 3aJIe}KH paapacarsraaiorca 6e3 noanep
}KaHHH nJIaCTOBOro ,n:aBJIeHHH, TO aa nepsoa CTa,n:HH HX pa3pa60TKH 
cnenyer OrpaHH'IHBaTb ,n:e6HTbI CKBa}KHH C TaKHM paC'IeTOM, 'IT06bI 
sa60iiHoe ,n:aBJIeHHe B ,n:06b1BalOI.D;HX CKBa}KHHaX 6bIJIO He HH}Ke naane
HHH MaKCHMaJIbHOii KOH,n:eHcau.HH. B 3TOM CJIy'Iae ,n:06b1'Ia xoanencara 
MO}KeT nocrarars 75 %. 

§ 10. OCoOeHHocTH npoeKTHpoBaHHH CHCTeM pa3paOOTKH 
He4JTHHblx. H rasoaax 3aJ1e1Kea H Tpe60BaHHH K H3yqeHHocTH 

~- HX reOnOrHQeCKOH OCHOBbi 

Y Hac B crpaae npHMeHHeTCH nsyxcranaaaoe npoexrnpoaaaae 
pa3pa60TKH (M. H. MaKcHMoB, 1975 r.). Buoop CHCTeMbI pa3pa60TKH 
oCYI.D;eCTBJIHeTCH npa COCTaBJIeHHH TeXHOJIOm'IeCKOii cxexsr paspa
60TKH HCXO,n:H H3 reOJIOm'IeCKHX H TeXHHKO-3KOHOMH'IeCKHX noxasa
renea, nOJIY'IeHHhIX HeCKOJIbKHMH BapHaHTaMH pacseraux nyrea, 
TaK KaK TeXHOJIOrH'IeCKaH cxexa COCTaBJIHeTCH no ,n:aHHbIM JIHIlIb 
pa3Be,n:0'IHbIX CKBa}KHH, He HCKJIIO'IeHO, 'ITO B npouecce pa36ypHBaHHH 
,n:06b1BalOr.u.HMH H HarHeTaTeJIbHbIMH CKBa}KHHaMH MO}KeT cyI.D;eCTBeHHO 
H3MeHHTbCH nepBOHa'IaJIbHOe npencraanenae 0 CTpoeHHH nponyxras
aoro nJIaCTa. rI03TOMY C Y'IeTOM ,n:aHHhIX nepsoro rrepnona 3KCnJIy
arauaa COCTaBJIHeTCH KOMnJIeKCHblii npoexr pa3pa60TKH. 

3a,n:a'Ia TeXHOJIOrH'IeCKOii cxexa COCTOHT B TOM, 'IT06bI no ,n:aHHbIM 
pa3Be,n:0'IHbIX pa60T H onsrraoa .3KCnJIyaTau.HH HaMeTHTb cxexy pas
pa60TKH, MeCTOnOJIO}KeHHe pH,n:OB ,n:06bIBalOI.D;HX H HameTaTeJIbHbIX 
CKBa}KHH, ortpenenars yposens OT60pOB, a rarose OCHOBHbIe TeXHO
JIOrH'IeCKHe nOKa3aTeJIH pa3pa60TKH no ronaa (H3MeHeHHe epOH,n:a 
CKBa}KHH, ,n:06hI'Ia aepra, rasa, xoanencara, BO,n:bI H np.). 

,UJIH xpyrmux HeepTHHbIX MeCTOpO}K,n:eHHH, CQ,n:ep}KaI.D;HX He
CKOJIbKO 06'beKTOB HJIH O,n:HH KpynHbiii C npennoxaraeasrx pasnene
HHeM ero aa HeCKOJIbKO nnoutanea pa3pa60TKH, nepBOHa'IaJIbHO 
COCTaBJIHeTCH reHepaJIbHaH (npHHu.HnHaJIbHaH) cxeMa pa3pa60TKH. 
,UJIH COCTaBJIeHHH renepansaof cxexu pa3pa60TKH MHOrOnJIaCTOBOro 
MeCTOpO}K,n:eHHH He06xo)tHMO HaH60JIee nOJIHO H3Y'IHTb OCHOBHOH 
6a3HcHblii ropH30HT. Ilo 3TOMy ropH30HTY 06H3aTeJIbHO nposeneaae 
onsrraoa 3KCllJIyaTau.HH, a no OCTaJIbHblM npo,n:YKTHBHbIM ropH30H
TaM - yCTaHOBJIeHHe HX npOMblIlIJIeHHOH u.eHHOCTH. 

,UJIH COCTaBJIeHHH reOJIOrH'IeCKOii 'IaCTH npoexra pa3pa60TKH 
He06xo,n:HMO nocroaepaoe saaaae ¢oPMbI H pa3MepOB 3a,IIe}KH, nOJlO
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lite'H' koaraxroa, IllHeHH' "01l\"OC1H, KOMeKtopCKH' CBoACT" 
H HeepreHaCbII.D;eHHOCTH'npo,n:YKTHBHbIX nJIaCTOB, caoacrs HeeprH H rasa 
II "conyTCTBylOI.D;HX KOMnOHeHTOB, npo,n:yKTHBHOCTH ropH30HTOB no 
,n:aHHbIM 3KCnJIyaTau.HH, pescaxa pa60TbI 3aJIe}KH H runporeonora
'IeCKHX yCJIOBHl1. Ha OCHOBe 3THX ,n:aHHblX YCTaHaBJIHBalOTCH yposens 
,n:06bI'IH no ronaa H 06'beM pa60T H KanHTaJIOBJIO}KeHHii na ooycrpoa
CTBO npOMblCJIOB . 

B CBH3H C TeM, 'ITO OCHOBHOii'06'beM HHepOpMaU.HH B npouecce 
3KCnJIyaTau.HOHHoro pa36ypHBaHHH nOCTOHHHO MeHHeTCH, ocooeuao 
aa 3aJIe}KaX C pesxon reoaorasecxon aeonaoponaocrsro, He06xo,n:HMO 
nOCTOHHHO YTO'IHHTb reonor-axecxoe crpoenae nponyxraaaoro nJIaCTa 
nyrea Y'IeTa HOBbIX ,n:aHHbIX 0 MOI.D;HOCTH H KOJIJIeKTOpCKHX CBOHCTBax 
nJIaCTa, Heeprera30HaCbII.D;eHHOCTH H ,n:pymx napaxerpax H nyrex 
nposeneaaa m,n:pdnpOCJIyIlIHBaHHH. aTO n03BOJIHT nOCTOHHHO BHOCHTb 
B npHHHTbI~ npoeKT yTO'IHeHHH, KOTopble HHor,n:a MoryT OKa3aTbCH 
CTOJIb cyI.D;eCTBeHHbIMH, 'ITO norpeoyior BHeceHHH H3MeHeHHii B CH
crexy pa3pa60TKH: pasyxpynneaaa 06'beKTOB, H3MeHeHHH nJIOTHOCTH 
ceTKH CKBa}KHH, npHMeHeHH-H oiraroaoro 3aBo,n:HeHHH H T. n, 

rJIABA VI
 
rEOJloro-nPOMbICJlOBbIA KOHTPOJlb 3A PA3PA60TKOA
 

HEeJ»TSlHbIX H rA30Bb1X 3AJlE)l(EA
 

§ 1. CTa,IJ.HH npouecca pa3paooTKH He4JTHHblx 3ane1Keii 

Ilpouecc pa3pa60TKH H-eeprHHOii 3aJIe}KH xapaxrepaayerca aenpe
pblBHblM H3MeHeHHeM scex TeXHOJIOmtIeCKHX noxasareaea: ypOBHH 
,n:06bItIH HeepTH, }KH,n:KOCTH, epoH,n:a ,n:06bIBalOI.D;HX CKBa}KHH, nJIaCTOBOro 
,n:aBJIeHHH, 06'beMOB narueraexoa BO,n:bI H T. n. rIPH 3TOM xasoias 
3aJIe}KbB npouecce scero cpoxa pa3pa60TKH nepexcaaaer HeCKOJIbKO 
cTa,n:Hii, xoropsre B 3aBHCHMOCTH OT reOJIOmtIeCKOrO crpoeaaa nJIaCTa, 
BH3KOCTH HeepTH H yCJIOBHii pa3pa60TKH xapaxrepaayiorcs npacy
I.D;HMH HM oc06eHHocTHMH H3MeHeHHH TeXHOJIOrHtIeCKHX H TeXHHKO
3KOHOMHtIeCKHX nOKa3aTeJIeii. 

I'pynna asropoa MHHHcTepcTBa HeepTHHoH npOMblIlIJIeHHOCTH npen
JIO}KHJIa no ,n:HHaMHKe ,n:06bItIH HeepTH BbI,n:eJIHTb xersrpe CTa,n:HH pas
pa60TKH (M. M-. HBaHoBa, 1976 r.). 

I CTa,n:HH - OCBoeHHe sxcnnyarauaonaoro 06'beKTa - xapaxre
pnsyerca pOCTOM ,n:06b1'IH HeeprH npa He60JIbIlIOii ee 06Bo,n:HeHHocTH . 
Ha nepson CTa,n:HH paaoypaaaerca sees OCHOBHOii epOH,n: CKBa)l\HH. 

I I CTa,n:HH - noanepzcaaae nocrarayroro HaH60JIbIlIerO ypOBHH 
,n:06b1tIH HeeprH - OTJIH'IaeTCH OTHOCHTenbHO cTa6HJIbHbIM BbICOKHM 
ypoaaex ,n:06bItIH npa epoHTaHHoM cnoco6e, pOCTOM o6Bo,n:HeHHocTH 
K KOHU.Y nepHo,n:a H nepexo,n:oM Ha MexaHH3HpoBaHHbIii cnoc06 3KC
nnyarauna CKBa}KHH. 

B I II CTa,n:HIO - 3HatIHTeJIbHOrO CHH}KeHHH ,n:06bItIH HeeprH
pesxo sospacraer 06Bo,n:HeHHocTb npo,n:YKII.HH, CHH}KaeTCH ronosaa 

.~~ ."' . 
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PHC. 107. CTa~HH (I-IV) paspatorxa saJIeJKeli: He<jJTH C paSJIH'IHOA xapaxrepa
CTHKOH 

Paapatiorxa: a - He60JlbWHX saJleJKeJ! C MaJlOBliSKOll He<jJTblO II eCTeCTBeHHblM BOIl.OHanOpHblM 
peJKIIMOM; 6 ~ xpynasix saJleJKell MaJlOBlISKOll He<jJTH C npaxenenuex SaB0Il.HeHHlI; 8

saJleJKell BbiCOKOBliSKOJ! He<jJTH C npHMeHeHHeM saB0Il.HeHHlI 

.II.06bItIa, 3HatIHTeJIbHaSI qaCTh CKBa}l{llH BhI6h1BaeT H3 ,Il.ellCTBYlOlll,erO 

¢OH,Il.a, nOtITH sees ¢OH,Il. CKBa)!{HH 3KCnJIyaTHpyeTcSI MeXaHH3HpOBaH
HbIM cnOC060M. II H III CTa,ll.HH BhI.II.eJISIIOTCSI no 90 %-HOMy ypOBHIO 
TeMna oT6opa He¢TH. 

IV CTa,ll.HSI - 3aBepWalOIll,aSI CTa,ll.HSI paapaoorxa - xapaxrepn
3yeTcSI HH3KHMH, Me,ll.JIeHHO CHH)i{aIOIll,HMHCSI ypOBHSIMH ,Il.06bItIH, 
BbICOKOll 06BO,ll.HeHHOCTblO npO.II.yKUHH H .II.ellcTBylOIll,HX CKBa)!{HH. 

I'paanua Me)!{.II.Y CTa.II.HSIMH 60JIee HJIH MeHee Ha.II.e)!{HO MO)i{HO 
yCTaHoBHTb no H3MeHeHHIO Cpe.II.HerO.II.OBOrO reana oroopa He¢TH. 

DPH 3TOM HaH60JIee TPY.II.HO onpenenars rpaHHUY Me*.II.Y III H IV CTa
.II.HSIMH. M. M. I1BaHoBa npennaraer aa 3Ty rpaHHUY npHHHMaTb 
TOtIKy na KpHBbIX H3MeHeHHSI .II.e6HTOB, B KOTOpOll rean .II.06bItIH He¢TH 
6JIH30K K 2 % OT HatIaJIbHbIX H3BJIeKaeMblX 3anaCOB. 3TO csoero pO.II.a 
pasnen Me)!{.II.Y OCHOBHbIMH (I-II I) H aaaeptnatoutea (IV) CTa.II.HSIMH 
pa3pa6oTKH 3aJIe)!{ell. 

I13MeHeHHe r0.II.0BblX TeMnOB oT6opa He¢TH B npoueHTax OT Ha
tIaJIbHbIX H3BJIeKaeMbIX 3anaCOB He¢TH B 3aBHCHMOCTH OT reoaoro
TeXHOJIOrHqeCKHX ¢aKTopoB HarJISI,Il.HO HJIJIIOCTpHpyeT pHC. 107. 

§ 2. MeTO)l.bI reoaoro-npoaucaoaoro KOHTpOJIH 
sa paapa6oTKoii HecIJTHHblx H raaosux aaJlelKeii 

PaUHOHaJIbHaSI paspaoorxa SaJIe}KeH He¢TH H rasa, nonnepscanae 
npoexrnsrx yposnef .II.06bItIH na Ka)!{.II.Oll CTa.II.HH MorYT 6bITb o6ecne
tIeHbI TOJIbKO npa CHCTeMaTHtrecKOM reoJIoro-npOMbICJIOBOM KOHTpOJIe. 
KOHTpOJIb sa paspaoorxoa 3aJIe)!{ell He¢TH HJIH r-asa oCYlll,eCTBJISIeTCH 
rryresr HCCJIe.II.0BaHHSI .II.06bIBaIOIll,Hx, uaruerarensnux H apyrax CKBa
)!{HH, Ha6JIIO.II.eHHH aa nepeaemeaaen BHK, sa 06BO.II.HeHHOCTblO 
CKBa)!{HH H T. n. DOJIytreHHbIe .II.aHHbIe nepnonauecxn nonaepraxrrca 
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t<OMnJIeKCHOH oopal'SoTKe H .II.eTaJIbHOMY aHaJIH3Y. 9TO nossonaer 
KOHTpOJIHpOBaTb COCToSIHHe paapa60TKH H CBoeBpeMeHHo BblSIBJISITb 

OTKJIOHeHHSI OT npHHSIToro npoeKTa. 
3a,ll.aqa rrpOMbICJIOBbIX HCCJIe.II.OBaHHll B He¢TSIHbIX CKBa}KHHaX 

COCTOHT B onpe.II.eJIeHHH OCHOBHbIX napaaerpos HX pa60TbI. DPH 3TOM 
na Ka}K.II.OM pe}KHMe aaMepSIIOT ,Il.e6HTbI, nJIaCTOBbIe H aa60llHhIe .II.aBJIe

HHSI, rasoasre rpaxropsr, CO.II.ep)!{aHHe BO.II.bI B rrpO,lI.yKUHH.. B nasans
HbIM nepHO.II. paspaoorxn aaJIe}KH CKBa)!{HHbI HCCJIe.II.YIOT aa paaJIHqHbIX 
pe}KHMaX, trTo6bI nonuee BblSICHHTb xapaxrep HX pa60TbI, orrpeaemrn, 
ypaBHeHHe rrpHToKa H yCTaHoBHTb HaH60JIee OnTHMaJIhHhlll pe}KHM 
3KCrrJIyaTauHlL B npouecce paspaoorxa CKBa)!{HHbI 06bItrHO HCCJIe
.II.YIOTCSI na TOM pe}KHMe, na KaKOM OHH 3KcnJIyaTHpYIOTCSI, H no .II.aH
HbIM HCCJIe,ll.OBaHHSI C ytreTOM COCTOSIHHSI paapaoorxn aaJIe)!{H ycra
HaBJIHBaeTCSI pe)!{HM pa60TbI na CJIe.II.YIOIll,Hll nepnon 3KCnJIyaTaUHH. 

DPOMbICJIOBbIe HCCJIe,lI.OBaHHSI B CKBa}KHHaX SIBJISIIOTCSI TeM MHHH

MyMOM He06xo.II.HMbIX pa60T, xoropue Ha.II.O npOBO.II.HTb B .II.o6bIBa101ll,HX 
HJIH HarHeTaTeJIbHbIX CKBa}KHHax. O,lI.HaKO HX He,lI.OCTaTOtrHO ,lI.JISI 
06eCneqeHHSI nOJIHOUeHHoro reOJIorO-rrpOMbICJIOBOrO KOHTpOJISI sa 

paapaoorxoa 06beKTOB H aaJIe}KeH. 
Dpe}K.II.e acero paCCMOTpeHHbIH KOMrrJIeKC HCCJIe,lI.ORaTeJIbCKHX 

pa60T He 06ecnetrHBaeT KOHTpOJISI aa paapa60TKOll rpynrrbl rrJIaCTOB, 
06be.II.HHeHHblX B O.II.HH 06beKT C ueJIblO 3KCrrJIyaTauHH HX e.II.HHOll 
CHCTeMOM CKBa}KHH. Orrpe.II.eJIeHHbIe 3THMH MeTO.II.aMH ,lI.e6HTbI CKBa}KHH 

H COOTBeTcTBylOlll,He HM aa60llHbIe, rrJIaCTOBbIe .II.aBJIeHHSI H npyrne 
napaverpu pa60TbI CKBa}KHH OTHOCSITCSI KO scesry 06beKTy. B TO }Ke 
BpeMSI Ka)!{,lI.bIll rrJIaCT B aaBHCHMOCTH OT ero KOJIJIeKTOpCKHX CBOllCTB, 
KaqeCTBa He¢TH, 3HepreTHtreCKHX peCYPCOB H .II.pyrHx oc06eHHOCTell 
npOSIBJISIeTCSI B npouecce 3KCrrJIyaTaUHH no-pasnoxy. O.II.HH nJIaCTbI, 
60JIee nponyxrannue, JIyqwe OT.II.aIOT aeprs, npyrae nJIaCTbI
C HHaKHMH KOJIJIeKTOpCKHMH CBoHcTBaMH - nOqTH He OT.II.aIOT ee • 
DPH saxaxxe B0.II.hI B rpynrry nJIaCTOB xepea O.II.Hy cacrexy aaruera
TeJIbHbIX CKBa}KHH O.II.HH nJIaCT XopOWO npHHHMaeT BO,lI.y, ,lI.pyrHe 
xyace, a qaCTb nJIaCTOB COBceM He npHHHMaeT ee. Bee 3TO npasonar 

K nepaanoaepnof supaoorxe aaneacea. 
06bItIHO B HaH60JIee npO.II.yKTHBHbIX rrJIaCTaX C XOPOWHMH KOJI

JIeKTOpCKHMH CBOllCTBaMH sanacsr BbIpa6aTbIBalOTcSI 6bIcTpee. Do 3THM 
nJIaCTaM npOHCXO.II.HT nepsoosepennoe 06BO.II.HeHHe ,Il.06bIBalOIll,HX CKBa
}KHH, B TO BpeMH KaK .II.pyrHe, MeHee npO.II.yKTHBHbIe nJIaCTbI erne 

conepzcar anasnrensnsre OCTaTOtrHbIe sarracsr He¢TH. 
HepaBHOMepHaSI BbIpa60TKa aanacos He¢TH npOHCXO.II.HT raxsce 

B O,lI.HOM MOIll,HOM, HO HeO.II.HOpO.II.HOM nJIaCTe. B TaKHX nJIaCTaX He¢Tb 
B nepsyio osepens nocrynaer B CKBa)!{HHY as TOll sacra nJIaCTa, 
KOTopaSI HMeeT JIyqWHe KOJIJIeKTOpCKHe CBoHcTBa. To xce caxoe 
OTMeqaeTCSI H npa HarHeTaHHH BO.II.b1 B CKBa}KHHy. DO.II.06HbIe SIBJIeHHH 

Ha6JIIO,lI.aIOTCH H npa paapariorxe raaoastx MeCTOp0}K.II.eHHll• 

O.II.HaKO nepenacnennsra .II.aJIeKO He ncsepnuaaercs ace MHoro
oopaaae CJIO}KHbIX npoueccos, nporexaiourax B nJIaCTaX npa pas
pa60TKe He¢THHbIX HJIH raaossrx MeCTOpO)!{.II.eHHH. LLJISI reonoro
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npoaucaoaoro xoarpons M paSpa60TKOH MeC1'OpO)K)l.eHHH CJIO)KHOtO 

CTpOeHHSI B nocnennee BpeMH paapanoraaa HOBbIe MeTO)l.bI H COS)l.aHbI 
.;-,t"60JIee COBepIIIeHHbIe npaeopu. 

HOBbIe BH)l.bI HCCJIe)l.OBaHHH B nepayio Ollepe)l.b aanpaaaeasr na 

otiecneseaae KOHTpOJIH sa BbIpa60TKOH Ka)K)l.OrO nJIaCTa H npOnJIaCTKa 

B OT)l.eJIbHOCTH. 31'0 )l.OCTHraeTcH rryrex yCTaHOBJIeHHH )l.e6HTa OT)l.eJIb

HbIX nJIaCTOB B )l.06bIBalOIII,HX CKBa)KHHaX HJIH HX' npHeMHCToCTH 

B HarHeTaTeJIbHbIX CKBa)KHHaX, a TaK)Ke onpeneneans )l.aBJIeHHH )l.JIH 

Ka)K)l.OrO OT)l.eJIbHOrO nJIaCTa B 06beKTe. 

K lIHCJIy HOBbIX MeTO)l.OB KOHTpOJIH sa paspa60TKoH OT)l.eJIbHbIX 

nJIaCTOB 3KCnJIyaTaIJ.HOHHbIX 06beKTOB H SaJIe)KeH CO CJIO)KHbIM reo

JIOrHlIeCKHM crpoeanex OTHOCHTCH HCCJIe)l.OBaHHH pa)l.HOaKTHBHbIMH 

asoronaxa, saxepsr )l.e6HTOB H npHeMHcToCTH CKBa)KHH )l.HCTaHIJ.HOH

HbIMH rJIy6HHHbIMH )l.e6HTOMepaMH H paCXO)l.OMepaMH, OT)l.eJIbHbIe BH)l.bI 

npOMbICJIOBO-reo<pHSHlfeCKHX HCCJIe)l.OBaHHH, <pOTOI<oJIOpHMeTpHH 

He<pTH, rH)l.pOnpOCJIyIIIHBaHHe nJIaCTOB H T. n. ··~I.·..·· .MeTO)l. pa)l.HOaKTHBHbIX HSOTonOB nOSBOJIHeT BbI)l.eJIHTb B aarae 'h
:\;;

TaTeJIbHbIX CKBa)KHHaX nJIaCTbI, npHHHMalOIII,He aony. )lJIH sroro .. 
B cxaaaoray sepes aacocao-xosmpeccopusre Tpy6bI nonaercs nona 

C pa)l.HOaKTHBHbIMH HSOTonaMH. Ilocne npO)l.aBJIHBaHHH aKTHBHpoBaH

HOH BO)l.bI )l.eJIaeTCH saxep raMMa-MeTO)l.OM (fM) , KOTOpbIH cpaana

BaeTCH C KOHTPOJI'bHbIM saxepoa fM, BbInOJIHeHHbIM )1.0 npoxaxxa 

HSOTonOB. flpOTHB HHTepBaJIOB, nOrJIOIII,alOIII,HX aony, BCJIe)l.CTBHe 

a)l.COp6IJ.HH HSOTonOB B npHsa60HHoH lIaCTH nJIaCTa Ha )l.HarpaMMax 

rM OTMelialOTCH aHOMaJIHH, B HeCKOJIbKO pas npeBbIIIIalOIII,He <poHoBbIe 

SHalleHHH. O)l.HaKO MeTO)l. pa)l.HOaKTHBHbIX HSOTonOB naer BOSMO)K

HOCTb yCTaHoBHTb JIHIIIb xasecrseaayio KapTHHy, HO He nOSBOJIHeT 

onpenenars, KaKOH nJIaCT CKOJIbKO npHHHMaeT BO)l.bI. . 

Onpeneneaae )l.e6HTOB HJIH npHeMHCTOCTHOT)l.eJIbHbIX nJIaCTOB 

B CKBa)KHHaX oCyIII,eCTBJIHeTCH B OCHOBHOM rJIy6HHHbIMH )l.e6HTOMe

paaa HJIH paCXO)l.OMepaMH. B HaCTOHIII,ee BpeMH IIIHpOKoe pacnpo

. CTpaHeHHe nOJIyllHJIH rJIy6HHHbIe paCXO)l.OMepbI-)l.e6HTOMepbI. 3TH
 

npaoopu npenaasaaseau )l.JIH onpeaeneaas KaK npHeMHCTOCTH OT


)l.eJIbHbIX nJIaCTOB B HarHeTaTeJIbHbIX CKBa)KHHaX, TaK H )l.e6HTa OT


)l.eJIbHbIX nJIaCTOB B )l.06bIBalOIII,HX CKBa)KHHax.
 

HaH60JIee COBepIIIeHHbIMH HBJIHIOTCH )l.HCTaHIJ.HOHHbIe npH60pbI 

pr)l-l, Pf)l-2, PfT-l C aBTOMaTHlieCKHMH 3JIeKTpOHHbIMH nyJIbTaMH 

sanaca nOKasaHHH rJIy6HHHbIX npH60pOB B MJ;>MeHT HCCJIe)l.OBa
HHSI. 

Ha pHC. 108 noxasaua sanacs npo<pHJIH nparoxa He<pTH. Ha 

rparpaxe <pHKcHpyeTcH KpHBaH (CM. pHC. 108, 1), naxoropoa yxacrxa 

C nOBbIIIIeHHbIMH SHalleHHHMH cooraercrayror HHTepBaJIaM nJIaCTa, 

OT)l.aIOIII,HM He<pTb. flpHMOJIHHeHHbIe ysacrxa KpHBOH cooTBeTcTByIOT 

HHTepBaJIaM, HS KOTOpbIX npHToK ee He nOJIylleH. flo 3TOH KpHBOH 

onpe)l.eJISIIOT HHTepBaJIbI (CM. pHC. 108, 2), OT)l.aIOIII,He He<pTb, H y)l.eJIb

HbIH sec Ka)K)l.OrO HHTepBaJIa B 06III,eM )l.e6HTe HS accnenyexoro nJIaCTa. 

Ilpa IIIHpOKOM HCnOJIbsoa-aHHH rJIy6HHHbIx paCXO)l.OMepOB H )l.e6H


TOMepoB MO)KHO nOJIYllHTb He06xo)l.HMbIe nanasre 0 npuexncrocra
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OT)l.eJIbHbIX nJIaCTOB B HarHeTaTeJIb M2A Q,5B 
HbIX CKBa)KHHaX H 0 )l.e6HTax OT

250 750 OM·/<I)l.eJIbHbIX nJIaCTOB B )l.06bIBalOIII,HX 
100 200 

CKBa)KHHax. .-. I 1 2 3 " 
)lJIH KOHTpOJIH sa pa60TUH. IIJ1al- " . 

ra HCnOJIbsYIOTCH npOMbICuJIOBO-reo: -1600 F~J> 
<pHSHlieCKHe MeTO)l.bI. HeHTpOHHbIH 

raMMa-MeTO)l. (HfM) H HeHTpOH-

HeihpOHHbIH MeTO)l. (HHM) )l.aIOT 
xopOIIIHe pesyasrarsr npa suneae
HHH BO)l.OHOCHbIX HJIH .06BO)l.HeHHbIX 

MHHepaJIHSOBaHHOH BO)l.OH nJIaCTOB. 

B HaCTOHIII,ee BpeMH CKOHCTpyHpo

BaHbI MaJIora6apHTHbIe npH60pbI, 

nOSBOJIHIOIII,He npOBO)l.HTb HCCJIe)l.O

BaHHH xepes HacoCHO-KOMnpeccop

asre Tpy6bI B <PoHTaHHpylOIII,HX CKBa
)KHHax. XopOIIIHe peSYJIbTaTbI )l.JISI
 

onpe)l.eJIeHHH TeKyIII,erO nOJIO)KeHHH
 

BHK )l.aeT HMnYJIbCHbIH reueparop
 
HeiiTpOHOB.
 

MeTO)l. rH)l.ponpOCJIyIIIHBaHHH
 

nJIaCTa nOSBOJIHeT yCTaHoBHTb CTe


nens rH)l.pO)l.HHaMHlIeCKoH CBSISH
 

Me)K)l.y OT)l.eJIbHbIMH YllaCTKaMH nep-

/0 30 % 
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\ 
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-1616 
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THHOH SaJIe)KH, a TaK)Ke Me)K)l.y sa- -/680 I
(
I 

KOHTypHOH H He<pTHHOH lIaCTHMli 
\

nJIaCTa no CKOpOCTH nepenaxa as ( <
MeHeHHH )l.aBJIeHHH. 

.j 

\
I
 

!1sMeHeHHe )l.aBJIeHHH B nJIaCTe - 1696 I
 

) (
)l.OCTHraeTCH rryrea pesxof OCTaHOB

KH KaKOH-JIH60 BbICOKonpo)l.yKTHB

. HOH CKBa)KHHbI. Ilocne sroro ua 
)l.pyroM YllaCTKe nJIaCTa B pa
aee OCTaHOBJIeHHOH CKBa)KHHe 

Be)l.eTCH Ha6JIIO)l.eHHe sa nas-
JIeHHeM H <pHKCHpyIOTCH BpeMH H crerrens peaKIJ.HH 3TOH CKBa

)KHHbI na OCTaHoBKy nepson CKBa)KHHbI.. 
C nOMOIII,bIO rH)l.ponpOCJIyIIIHBaHHH MO)KHO yCTaHoBHTb rH)l.pO

)l.HHaMHlIecKyIO CBHSb Me)K)l.y )l.ByMSI nJIaCTaMH. )lJIH sroro HMnyJIbC 

HsMeHeHHH )l.aBJIeHHH COS)l.aeTCH B O)l.HOM nJIaCTe, a 3aHSMeHeHHeM 

)l.aBJIeHHH Ha6JIIO)l.eHHe yCTaHaBJIHBaeTCH B cxsasoruax, pa60TaIOIII,HX 

C )l.pyroro nJIaCTa. 

§ 3. AHMH3 COCTOSlHHSI pa3pa6oTKH 3MelKeH HectrrH H rasa 
0606III,eHHe H aHaJIHS pesyJIbTaTOB HCCJIe)l.OBaHHH )l.06bIBaIOIII,HX, 

HarHeTaTeJIbHbIX, nsesoxerpaxecxax H KOHTPOJIbHbIX CKBa)KHH naror 

BOSMO)KHOCTb npoaasecra aHaJIH3 COCTOflHHH paspariorxa 3aJIe)KH 
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HeepTH HJIH rasa H npHHHTb MepbI 

HOH 

lJeCKH aa OCHOBe CHCTeMaTHlJeCKHX 

ysera ,II.OObIlJH aeqrra, rasa H 

nOJIylJeHHOrO B
 

MaHHH npoueccos, nporexaromax
 
BJIHTb CJIe,II.ylOII.J.He xapru H
 

KapTy TeKYII.J.eH 3KcnJIyaTau.HH
 

noro rpaxropa, xapry 

aa 

OCHOBHble napaxerpu ee 

OJIom.a,II.b ,II.HarpaMMbI y
 

,II.eJIeHHOM MaCIiITaOe
 

HSOOpa)l{alOTCH cexropaaa.
 
xoryr ObITb
 

HaCOCHbIH, xoxnpeccopnsm. Y
 
,II.HarpaMMbI SaKalJKH BO,II.bI. Ha
 

IOm.HX YCJIOBHbIX OOOSHalJeHHHX
 

napaMeTpbI paspaOOTKH.
 

Kapra TeKym.eH paapaoorxa
 
nJIaCTa JIHllib TeM, lJTO na
 
ua ,II.aTy COCTaBJIeHHH xaprsr (pHC.
 

BJIHIOTCH
 

)l{HH, CTeneHb 
HT. n. 

Kaprsr nsooap CTpOHTCH 

B CKBa)l{HHaX H HBJIHIOTCH 

.1OII.J.HMH xapaxrep pacnpene.reaas 

MeH,II.yeTcH CTpOHTb Ka)l{,II.bIH 

HSMeHeHHH B ,II.aBJIeHHH,
 

B pesyxsrare aHaJIHSa xapr
 

xepa
 

HHH na OT,II.eJIbHbIX YlJaCTKaX nJIaCTa.
 

Kapru rasosax rpaxropos 

,II.JIH KapT nO,II.OOHOrO THna. 

CTBylOT YlJaCTKaM SaJIe)l{H, rne 

no 90eCnelJeHHlO OOJIee 3epepeKTHB

HX 3KCnJIyaTau.HH. 3Ty paoory caenyer ocym.eCTBJIHTb nepHO,II.H

HCCJIe,II.OBaHHH B CKBa)l{HHaX H 

BO,II.bI. 

)lJIH CHCTeMaTHsau.HH H aHaJIHSa Bcero epaKTHlJeCKOrO MaTepHaJIa, 

pesyasrare HCCJIe,II.OBaHHH, H OOJIee rJIyooKoro nOHH

B nJIaCTe, peKOMeH,II.yeTcH COCTa

rparpnxn: xapry paspaoorxn nJIaCTa, 

nJIaCTa, KapTy Hsooap, KapTy raso

OOBO,II.HeHHOCTH, rparpax 3KCnJIyaTau.HH no 

OT,II.eJIbHbIM CKBa)l{HHaM, rparpnx paspariorxn SaJIe)l{H. 

Kapra paapaeorxn nJIaCTa npe,II.CTaBJIHeT COOOH nJIaH-,II.HarpaMMy, 

KOTOpOH aaneceau see CKBa)l{HHbI, npooypeaasre aa nJIaCT, a ,II.JIH 

Ka)l{,II.OH CKBa)l{HH:bI COCTaBJIeHa xpyroaas ,II.HarpaMMa, orocpascarouraa 
3KCnJIyaTau.HH. 

)lHarpaMMbI ,II.JIH Ka)l{,II.oH CKBa)l{HHbI pacnonaratorcs ua nnaae TaK, 

lJTO uenrp xpyra COBna,II.aeT C TOlJKOH nepecenenns CKBa)l{HHbI C nJIaCTOM. 

Ka)l{,II.OH CKBa)l{HHbI COOTBeTcTByeT B onpe

cyxxapuof ,II.OObIlJe neprn H BO,II.bI HS nJIaCTa 

sa sees nepHO,II. paspariorxa. )lOJIH aerprn H BO,II.bI aa nJIom.a,II.H xpyra 
PaSJIHlJHbIMH u.BeTaMH HJIH IIITpHXOBKOH 

noxasaaa cnOCOObI 3KcnJIyaTau.HH CKBa)l{HH: epOHTaHHbIH, 

HarHeTaTeJIbHbIX CKBa)l{HH CTpOHTCH 

nxaae-nnarpaxae B COOTBeTcTBy

MoryT ObITb noxasanu H npyrne 

OTJIHlJaeTCH OT xaprsr paspanorxn 
ee aaarpasosax OTOOpa)l{eH ,II.eOHT CKBa)l{HH 

109). Kaprsr paspaoorxn COCTa

nepHO,II.HlJeCKH pas B KBapTaJI HJIH pas B ron. 
Ha 3TH X xaprax HarJIH,II.HO BH,II.HO COCTOHHHe paspaoorxu SaJIe)l{H, 

npO,II.yKTHBHOCTb ,II.oObIBalOm.HX H npHeMHCTOCTb HameTaTeJIbHbIX CKBa

OOBO,II.HeHHOCTH 3KCnJIyaTau.HOHHoro epOH,II.a CKBa)i{HH 

no ,II.aHHbIM saaepoa nJIaCTOBbiX ,II.aBJIeHHH 

Ba)l{HeHIIIHMH ,II.OKyMeHTaMH, ororipasca

nJIaCTOBOro ,II.aBJIeHHH. Hx pexo

KBapTaJI. CpaBHeHHe xapr nsocap, no

CTpoeHHbIX na paanue ,II.aTbI, ,II.aeT BOSMO)l{HOCTb BbIHBHTb anoxansnsre 
npOHClIIe,II.IIIHe B nJIaCTe sa 3TOT nepHO,II.. 

naotiap ,II.OJI)I{HbI 'ObITb peKOMeH,II.OBaHbI 

no yCTpaHeHHIO npHlJHH pesxoro aHOMaJIbHOrO na,II.eHHH ,II.aBJIe

CTpOHTCH B HSOJIHHHHX no ,II.aHHbIM 

saaepoa B ,II.OObIBalOm.HX CKBa)l{HHax. MeTO,II.HKa COCTa13JIeHHH OObIlJHa 

,30HbI aHOMaJIbHbIX SHalJeHHH raSOBbIX epaKTopOB OObIlJI-lO COOTBeT

nJIaCTOBOe ,II.aBJIeHHe ynano HH)Ke 

I 

0' 
[&""]2 

E33 
'~" 

PHC. 109. Kapra rexy
meil. 3KCnJIyaTaUHH Ta
auncsoro xecroposore-

HHH 

CKBaJKKHbI: t - Ao6b1Ba
IO~He. 2 - xaraerarens
Hble; 8 - nsorancu KPOB
.11K nnacra B M: KOHTYPbI 
He<!lTeHOCHOCTH nepsona-" 
"a.nbHble: 4 - aaeunnr A; 
5 - BKYTpeHHHIl; KOH
TypbI He<!lTeHOCHOcTH re
KY~He; 6 - BHelliHHA. 7 
BHYTpeHHKA; 8 - A0.nll 
BOAbI: 9 - A0.nR Hel/lTK 

,II.aBJIeHHH aacsnneuas. OpH HaJIHlJHH TaKHX aHOMaJIbHbIX SOH HeOO

XO,II.HMO npHHHMaTb MepbI no npe,II.ynpe)l{,II.eHHIO HX paCIIIHpeHHH, 

a B ,II.aJIbHeHllieM - no HX JIHKBH,II.au.HH. 3TO ,II.OCTHraeTCH COKpam.eHHeM 

ortiopa HeepTH HJIH ,II.a)l{e npexparnenaea 3KCnJIyaTau.HH CKBa)l{HH 

C BbiCOKHMH rasOBbIMH epaKTopaMH H YBeJIHlJellHeM SaKalJKH BO,II.bI 

B nJIaCT C uensto nOBbllIIeHHH ,II.aBJIeHHH B 9THX sonax, 
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Kapru 06BO)l.HeHHOC'l'H 3MeJl<H CTPOSlTCSl no )l.aHHbIM aHaJIH3a 
CO)l.ep1KaHHSl BO)l.bI B He~H. IlocTpoeHHe KapT npOH3BO)l.HTCSl B H30 I
JIHHHSlX 06BO)l.HeHHOCTH B npouearax, Ha xapra 06BO)l.HeHHOCTH 

:e:. 
'33JIe1KH cnenyer HaHOCHTb uasaasaoe H TeKYI.IJ:ee nOJI01KeHHe saem '.":'..

:1.1aero H BHyTpeHHeroKoHTypOB BO)l.OHOCHOCTH. Pexoaeanyercs CTpOHTb . ,,~'W:,,'HX pas B KBapTaJI. Ilpa paCCMOTpeHHH xapr sa naa-rpa nepaoaa M01KHO
 
yCTaHoBHTb aanpasneaae HaH60JIee HHTeHCHBHoro npO)l.BH)KeHHSl BO)l.bI
 
H npaaan, He06xo)l.HMbIe xepsr no peryJIHpOBaHHIO sroro npouecca.
 

rpa4>HKH 3KCllJIyaTaU:HH CKBa1KHH CTPOSlTCSl B npSlMoyrOJIbHOH
 
CHCTeMe KOOp)l.HHaT. OHH npe)l.CTaBJISlIOT C060H KpHBble H3MeHeHHSl
 
BO BpeMeHH )l.06bIlIH He~H HJIH rasa, nJIaCTOBOro H 3a60HHoro )l.aBJIe

HHH, 06BO)l.HeHHOCTH,ra30Boro 4>aKTopa H .npyrax napaaerpos
 
(pHC. 110). Pexoaeaayercs aa O)l.HOM xepreace naaars see KpHBbIe
 
no )l.aHHOH CKBa1KHHe, He06xo)l.HMble )l.JISl aHaJIH3a. ,UJISl 3TOH u:eJIH
 
OCb Op)l.HHaT )l.JISl Ka1K)l.OrO napaaerpa HMeeT CBOIO WKaJIy. Ilpa co

BMeCTHOM paccxorpeaaa KpHBbIX )l.06bIlIH, )l.aBJIeHHSl, raaosoro 4>aK

ropa, 06BO)l.HeHHocTH H T. n., nocrpoeaaux aa O)l.HOM lJepTe1Ke, M01KHO
 
BblSlBHTb 3aBHCHMOCTb H3MeHeHHSl O)l.HOrO napaxerpa OT )l.pyroro.
 

rpa4>HKH pa3pa60TKH 3aJIe1KeH CTpOSlT no cyMMapHbIM HJIH ycpen

HeHHbIM BeJIHlIHHaM, xapaKTepH3YIOI.IJ:HM paoory 3aJIe1KeH C aaxana
 
pa3pa60TKH HJIH sa KaKoH-JIH60 nepaon BpeMeHH (pHC. 111). Ilo OCH
 
a6CU:HCC OTKJIa)l.bIBalOT BpeMSl B ronax H MeCSlu:ax, a no OCH Op)l.HHaT 


TeKYI.IJ:YIO H cyMMapHylO )l.06bItIy He4>TH H 3aKalJKY BO)l.bI, nJIaCTOBOe
 
)l.aBJIeHHe, 06BO)l.HeHHOCTb, ra30BbIH 4>aKTop H np.
 

TeKYI.IJ:liM aHaJIH30M pa3pa60TKH 3aHHMalOTCSl He4>TenpOMbICJIOBbIe
 
ynpasaeaas. 3a OCHOB)' aHaJIH3a 6epyTcSl pe3YJIbTaTbI HCCJIe)l.OBaHHSl
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CKBa)lUIH H yxera ,ll.OObIIIH HeqnH, rasa H BO,ll.bI H saxasxa paoosero 
arenra B nnacr. 00 ,ll.aHHbIM aHaJIH3a ,ll.aIOTCH peKOMeH,ll.aII.HH 110 

peryJIHpOBaHHIO npouecca pa3paOOTKH. 
OepHO,ll.HlIeCKH aHaJIH3 pa3paOOTKH rro KpyrrHbIM H Cpe,ll.HHM sa

JIe)KaM He¢TH H rasa npOH3BO,ll.HT HayIlHo-HCCJIe,ll.OBaTeJIbCKHH HHCTH

TyT. B npouecce aHaJIH3a oOOOIIJ.aeTCH sees reOJIOmlleCKHH MaTepHaJI, 

rrOJIYlleHHbIH rrOCJIe COCTaBJIeHHH npoexra pa3paOOTKH. Ha oase sroro 

MaTepHaJia YTOIlHHeTCH reonorasecxoe crpoenae MeCTOp0)l{,ll.eHHH 

Hero He¢Tera30HOCHOCTb. OpH 3HallHTeJIbHblX H3MeHeHHHX (no ,ll.aH

HbiM 3KCrrJIyaTaII.HoHHOro oypeHHH) nJIOIIJ.a,ll.H HJIH MOIIJ.HOCTH He¢TH

HbIX nJiaCTOB HJIH ,ll.pymx nO,ll.ClIeTHbIX napaxerpoa npOH3BO,ll.HTCH 

nepeClIeT 3anaCOB He¢TH HJIH ra3a. 3aTeM npHcTynaIOT K aHaJIH3Y 

naanux rro paapaoorxe MeCTOpO)K,ll.eHHH. ITPH HeOOXO,ll.HMOCTH na 

npOMbICJIaX OCYIIJ.eCTBJIHIOTCH ,ll.OnOJIHHTeJIbHble HCCJIe,ll.OBaHHH. 

Ha 3JIeKTpOHHO-BblIIHCJIHTeJIbHbIX MaIllHHax BbillOJIHHIOTCH rnnpo

,ll.HHaMHlIeCKHe pac-reru. ITOJIYlleHHble pe3YJIbTaTbI cpaBHHBaIOTCH 

C ,ll.aHHbIMH, 3aJIO)KeHHhIMH B npoexr pa3paOOTKH. 

§ 4. MeTo)J.bI peryJlHpoBaHHH paspatiorxa aaJle)l(eA 

KOHTpOJIb 3a paspacorxoa 3aJIe)KeH naer B03MO)KHOCTb H3YllHTb 

crenens BblpaooTaHHocTH 3anaCOB xascnoro nnacra HJIH OT,ll.eJIbHbIX 

yxacrxoa rinacra, xapaxrep OOBO,ll.HeHHH 3aJIe)KeH H npO,ll.BH)KeHHH 

BHK H pH,ll. ,ll.pyrHx npOII.eCCOB, npOTeKaIOIIJ.HX B 3aJIe)KaX B pesyns
rare OCYIIJ.eCTBJIHeMOH CHCTeMbI pa3paOOTKH. Bee 3TO n03BOJIHeT 

csoespeaeano npaanxan, xepa no peryJIHpOBaHHIO paspaoorxa ,ll.JIH 

ooecneaeans paaaoxepnoro oroopa He¢TH H3 nnacra. ,UJIH ,ll.OCTH

>KeHHH pannoxepaof aupaoorxa rrJIaCTOB peKOMeH,lI,YIOTcH pasnens
HaH saxasxa sonsr no rinacrax HJIH nallKaM rrJIaCTOB, rnnpopaapaa 

HJIH necxocrpyanas neprpopanaa xenee nponauaexux nJiaCTOB B na
rnerarensnux CKBa)KHHaX, npnxeneaue ,ll.H¢¢epeHII.HpOBaHHblx zta

BJIeHHH HarHeTaHHH, OllarOBoe 3aBO,ll.HeHHe, pa3,ll.eJIbHaH 3KCnJIyaTa

II.HH nJiaCTOB, oypeHHe ,ll.OrrOJIHHTeJIbHblX ,ll.OoblBaIOIIJ.HX CKBa)KHH ,ll.JIH 

HHTeHCH¢HKaII.HH ,ll.OObIIIH aa OT,ll.eJIbHbIX ysacrxax HJIll rrJIaCTaX 
H T. n. 

rJIABA VII 
OXPAHA HE~P HECIlT,JIHbIX " fA30BbIX MECTOPO)I(~EH"R 

3a,ll.alla oxpauu nenp npn paasenxe H paapaeorxe He¢THHbIX 
MeCTOpO>K,ll.eHHH 3aKJIIOlIaeTCH B coxpaaenan 3aJIe)KeH He¢TH H rasa 

H HaHOOJIee nOJIHOM HX HCrrOJIb30BaHHH, a TaK)Ke B coxpaneaan MeCTO
pO>K,ll.eHHH npyrnx rrOJIe3HbIX acxonaeaux. 

Ilepsocrenennoe suasenae HMeeT oxpana BO,lI,OHOCHbIX ropH30HTOB 
OT nopna HX npa BCKpblTHH CKBa)KHHaMH. B nepsyro osepem, ,ll.OJI)KHbI 

oxpanarscs OT nopna rpyarosue H apresaaucxae ropH30HTbI, HBJIH

IOi.IJ.HeCH HCTOIlHHKaMH BO,ll.ocHaO)KeHHH HaCeJIeHHbIX nynxros H ropo

nos. OpH HeCOOJIIO,ll.eHHH npaBHJI oxpanu neap BO,ll.OHOCHble ropu
30HTbI xoryr ObITb npesorespeaeaao HCTOi.IJ.eHbI HJIH 3arpH3HeHbI B pe

3YJIbTaTe npoHHKHoBeHHH B HHX MHHepaJIH30BaHHoH sonsr HJIH He¢TH. 

,'
,

.•..
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,UJIH npenynpeacaeaaa nopua HCTOIlHHKOB BO,ll.OCHaO)KeHHH CKBa>KHHbI 

,ll.OJI>KHbI HMeTb cooTBeTCTBYIOIIJ.YIO KoHCTpyKII.HIO, ooecnellHBaIOIIJ.YIO 
H30JIHII.HIO BO,lI,OHOCHbIX ropH30HTOB, H npa JIHKBH,ll.aII.HH CKBa)KHH 

3TH ropH30HTbI ,ll.OJI)KHbI ObITb H30JIHpOBaHbI II.eMeHTOM. 
OpH oypeHHH rJIyooKHX CKBa)KHH HeOOXO,ll.HMO npnuaxars MepbI, 

npenynpexcaaiouiae OTKpbIToe ¢OHTaHHpOBaHHe. Orxpsrrsre ¢OHTaHbI 
npnaonar K OOJIbIllHM nOTepHM He¢TH H ocooeano rasa. ,UJIH npen

OTBpaIIJ.eHHH OTKpbITbIX ¢OHTaHOB oypeHHe CKBa)KHH ,ll.OJI)KHO npoua

BO,ll.HTbCH C npHMeHeHHeM npOMbIBOIlHblX )KH,ll.KOCTeH COOTBeTcTByIOIIJ.eH 

nJIOTHOCTH. Ha scex nOHCKOBbIX H paasenosnsrx CKBa>KHHaX ,ll.OJI)KHbI 

ObITb YCTaHOBJIeHbI npesearopu. ECJIH OTKPbITbIH ¢OHTaH Bce-TaKH 

B03HHK, HeOOXO,ll.HMO CPOIlHO opraHH30BaTb paooTy no ero JIHKBH

,ll.aII.HH. 
,UpyrHM, He MeHee Ba)KHbIM BonpOCOM oxpansr irenp HBJIHeTCH 

ooecneseane H30JIHII.HH BO scex CKBa>KHHaX He¢THHbIX H ra30BbIX 

nJiaCTOB ,lI,pyr OT apyr-a H OT BO,ll.OHOCHbIX rrJIaCTOB. ,UJIH npenynpescne
HHH nepeTOKOB aa 3KCrrJIyaTaII.HOHHOH KOJIOHHOH HeOOXO,ll.HMO C03

naaars nanexoroe II.eMeHTHoe KOJIbII.0. 
ITPH paspaoorxe MeCTOpO>K,ll.eHHH ,lI,OJI)KHO ObITb oeecneseao MaKCH

MaJIbHOe H3BJIelleHHe He¢TH H ra3a H3 neap. HeJIb3H ,ll.OrrycKaTb 

aapyureuas TeXHOJIOrHH pa3paOOTKH MeCTOpO)K,ll.eHHH HJIH pescaxa 

paOOTbI CKBa)KHH, TaK KaK HeCOOJIIO,ll.eHHe npHHII.HnOB paII.HOHaJIbHOH 

pa3paOOTKH npasener K nOTepHM He¢TH H raaa B nnacre. 
~', 3a oxpaaon nenp CJIe,ll.HT reonorasecxas CJIy>Koa aerpreraao

rrpOMblCJIOBbIX npe,ll.npHHTHH H paasezouasrx opraHH3aII.HH, a TaK)Ke 

opraau I'ocroprexuaaaopa CCCP. 
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