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HHKOH n po6JJeMH Ha n eTpOXHMHl.JHHTe MeTOJI.H 

H K JJ aCHQJHKaU.HH. I 

PoceH Hea~toe 

reoAOZUVeCKU UHcmumgm H4 5AH. /11 3 Co</JUJI 

PenaKUH!ITa Ha CnncaHHeto Ha Bf LI sa­
notJHa R npHKaH83 K'b~t AHCKYCH!I Bopxy 
npo6neMH Ha neTpOXHMH!IT8 nO CtpaHHUIITC 
Ha Hawu ny6n uKauun (Cn. 57>AZ. zeoA.. iJ-eo, 
39 (1978), 2, 22 1- 228) . Ta3H aarpHlKeHOCT 
OT ceraWHOTO C'bCTO!IHHC w.e nOMOrHe AS Ce 
npeOAOJJe!IT 3atpyAHCIIII!IT8 li UJ.C HaCO'Ill 
K'bM npa811JJHO paJBHTIIC y H8C Ha T03 H aKT\1· 
8CH KJIOII OT neTpOJJOfH!ITa II reOXHMII!IT8 
na MarMaT!t3Ma. 3aroaa e neo6x OAHMO B o6-
C'blKA8HCTO na 83eMaT y•tacrue no8etJe cne­
UIISJJIICTH, 8KJJIO'IIITCJIHO OT UCHTp08C C tpa­
AHUHII II 'leJJHO p33811TIIe 11a neTpOXHMII!IT3, 
K8KTO II Aa CC JaC!If8T no-npHIIU.HnHH 8'b· 
npOCH. 

flo-nony ce paarnel!<AaT npo6neMH, 81>3· 
HIIK83UJ.H B tpyna Ha 11. 8 y T 0 B (1975), 
KOHTO Belle CTaHaXa npCAMCT H3 UIITHpaHaTa 
AHCKYCHR, II CXOAH II BonpOCII OT nopeAH· 
uata ny6nnKaunn na M. C T e cJ> a H o B a 
(1967, 1975a, 19756, 1976a, 19766, 1978) . 

1. C'bcTORHHe H TeH.lleHUHH a pa3BH­

THeTo Ha neTpOXHMHHTa 

1.0. fletpOXHM H'l HHTC Me'I'OllH KaTO MCTOAH 
3a Oopa60TKa (npeHJ'IHCJI!!BaHe) II H3nOJJJY· 
BaHe Ha )l81111HTe OT B3JJ081iTC XIIMH'IHH aHa· 
JI HJH Ha M3rMCHUTC CK8nll Ce pa3 811B3T nO· 
Belle OT 120 rOAHHII OUJ.C OT AOMHKpOCKOnCKII!I 
nep11on Ha nerporpacpiHITa. flerpoxHMH!ITa 
Ce OoOC06!1Ba K8TO OTHOCHTCJJIIO caMOCTO!I · 
TCJJHa nay•ma o6nacr npea nopBnTe 30-40 
ronnn11 ua 8eKa, Koraro non y'laBaT wupoKo 
npiiJJOlKCIIIIe B cpaBHHTeJIHOneTpOrpacpCKiiTe 
HJCJICJ{BaHH!I H!IKOJIKO IICTpOXHMH'IHfl CHCTe· 
Mfl: JT e B II fl C 0 H • JT e C C H H r ( 1897-
1899), 0 a a H (1899-1903), K p o c, 
H A H H r C, n II p c 0 II H B a w II H r -
T o H (1902- 1903), cpoH Bo n cJ> (von 
W o I [, 1922, 1923), H H r Jt H (1919-
1936, cp. B u r r i, 1959), JT a K p o a (L a -
C r 0 i X, 1933), 3 a B a p II U K H Ji ( 1950, 

1960) II Ap. flo-nonpo6na HCTOpH'IeCKa H 
cpa8HIITCJJHa cnpaBKa ce C'b.ll.'bplKa B 3 a • 
8 a p H U K II I'! ( 1950), 4 e T 8 e p H K 0 B 
(1956), M i I c h (1913, 1914), Chou be r 
( 194 7) 11 J o h a n n s e n ( 1958). 

8 OCHOBaTa Ha BCH'IKH TC3 11 MCTOAH CTO!IT 
peayJJTaTHTe H3 MHKpOCKOliCKaTa (cpH3HO· 
rpacpcKata) nerporpacpll!! H Ha THrenHar a 
(MHHCp3JlfiO·cpa30BaTa) CKCnepHMCHTaJJHa H 
reopeTH'IHa neTpOJJOrHSI. T!!XHa OCH08Ha 
npo6neMa e HaMnpaHeTo ua a.n.eKBaTHH, ecpn­
KaCHH H B'b3MOlKHO H3R·06UJ.H Bp'b3KH (npe-
113'1HCJICHHS!) MClKAY cpa30BHSI (MHHepanHH!!) 
H KOMnOHCHTHH!I (XHMH'IHH!!) C'bCTaB Ha Mar­
MCHHTC CKaJJH li CHCTeMH. 8 p ewaBaHCTO Ha 
Ta311 OCHOBHa neTpOXHMH'IHa Jat{a'la CC Ha­
naraT 1{8a OCIIOBHH p e3yJJTaTa 118 MarMaTH'I· 
nata nerponorllll OT Ta3H enoxa: paa6npaBero 
Ja MOJICKYJJS!p110· (aTOMHO)·eKBilBaJJeBTIIOTO 
113rpalKA3He Ha CK3Jl006pa3yBaUJ.HTC CHJIII· 
K3TII II npeACTaBaTa 3a HOpMaJJHIISI peA ua 
MarMaTII11HaTa KpHCTaJJH3aUH!I, 0606UJ.eHa OT 
BoyeuonnTe pe)l.oae. 

XapaKTepua oco6enocT 11a cncTeMHJI!I 
nepno». 11a netpOXIIMII!ITa e ctpeMelK'bT na 
CC cpOpMyJJHpaT .,yJIH8epcaJJHH KOCcpHUHeH· 
Til" - li!IKOJJKO B'b3MOlKHO nO-M8JIKO Ha 6pOH 
H no-npOCTH 8 113'1HCJIHTCJIHO OTHOWCHHe 
cpyliKUHII HJJHf H cpyHKUHOH8JIIl OT XH~Hi'lHH!I 
CbCTaB 11a CKaJJIITC, non y'laBaHII nO npaBHJJO 
CJICJI. TpanccpopMHp aHCTO MY B MOJICKYJJ!!pHII 
HJIH 3TOMHH KOJJH'ICCTBa. 

1.1. C'bspeMeHHH!IT eran B paaBHTHeTo 
ua nerpoxHMHSITa (nocne)l.HHTe 20- 25 ro­
)l.IIHH) CC 6CJ1ClKII OT: 

( 1). OfXO)l. OT nOJJJBaHeTO Ha neTpOXH· 
MH'IHHTC CHCTCMH II TCXHIITC CneUHcpH'IHH 
rpacpH'IIill MCTO.ll.H K8KTO B perHOH8JIIIHTC 
neTpOrpacpCKH H3CJtellB8HHSI, TaKa H B Clle­
UHaJJHIITe cpaBHIITeJIHII netpOXIIMII'IHII pa-
60TII. 

(2). 0TKa3 OT CHCTeMOC'b3A3BaHe (C H3· 
KJJIO<ICHHC Ha pH T M a II (1975) - HHTO 
e)l.Ha 11088 CIICTCMaf) H KOHUCHTpHpaue B'bpXy 
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OT)].CJJIII!, COCUHqlH'IHH, H3B'bHCHCTCMHH n e­
T pOXHMH'IHH KOe<jJHUHCHTH, KOHTO ce MOTHBH­
paT 3a COeUH<jJH'IIIH. OeTpOJJO>KKH 3a)].a4H H 

HMaT OrpaHH'leHO (cneUH3JJH3HpaHO) npH­
JJO>KeHHe. 

(3). npe)].UO'IHTaHHe K'bM OpSI KO OOJ13Bll­
HC Ha Tern. % Ha OKHCHTe OT XHMH'lHHTC 
3113.111!311 Ha CK3JIHTe HJIH 113 npOCTH <jJyHK­
UHH OT Tl!X, 110 C H300Jl3B3HC Ha CT31'HCTH­

'leCKH H Apyrn M3TeMl\TII'lC~KH MeTOAII C 00· 
MO!IlTll Ha li,EI1M. 

1.2. l(naCH<jJHK11UHOHH3T3 npo6JICM3 KllTO 
IICTpOXHMH'IH3 33)].a 'la C'blllO TaKa npeT'bpOS! 
3 Ha•IHre.nHO p33UHTHe Me>KAY TC3H AB3 eTana. 

(1). neTpOXHMH'ICCKHTC CHCTCMH, CJJeA 
K3TO ,D,eCCTKH fO)].HHH npo6saxa C'b3)].383HCT0 
Ha e,D,HHHa XHMHKO-MHHepaJJOfH'leCKa KJ13CH· 
<jJHKauv.!!, npH3H3X3, 'le ,Ha neTponorHliTa e 
npHC'blll3 ABOikT8CIIa KJiaCH<jJHK3UHll" (HHr­
JIH). BcliKa OT rone~nne neTpOXHMII'IHH CH­
CTCMH (CI PW, H Hrn H, JJ a K po3, 3 a sap H u ­
K H), KOHTO Ce pa3BHXll 8 C'bOTBeTHHTe e3H· 
K08H 06JJaCTH, O'b8CAe CBOS! XI!MJl'lllll (neTpO­
XHMH'IHa) KJJ3CH<jJHK3UHS!, KOS!TO 00 HS!KaK'bB 
anropHT'bM (xo.n. Ha onpe.n.enliHe) n0380JJll-
8a CAH03H34HO KJJaCH<jJHUHp3H e Ha )].3il,CH 
C'bCTaa. I(JJ3CH<jJHKaUHOHHHTe e)].HHHUII 113 
TC311 XIIMH'IHII KJJaCH<jJHK3UHII Ca IIC33BHCHMH 
H p33JIII'IHO )].e<jJIIHHp8HH OT CAHIIHUHTe Hll 
MOABJJHHTC KJI3CII<jJH K3UHH,M3Kap 'IC C'bfileCT· 
By8a CTpeMe>K MaKCHM3JIHO HJIH OOHC B 
1138eCTif3 CTeneH ,D,a 0Tpa3.RB3T (C'bOT8eTCTBy-
83T) 113 OOCJJe,D,HHTe. no8e'leTO OT CHCTCMIITC 
npe,D,BH>KA3T omopu xoiJ xa onpeiJe/IRHe ( emopu 
QAZOpUtn7JA1), KOi\TO A3 003BOJIS!Ba C'bCTa­
BIITC, OOpe)].e.nCHH 00 TeXIIHTe XHMII'IfiH KJi a ­
CH<jJHKaUHH, ,D,a 6'b,D,3T H)lCHTH<jJHUHp3HII C'bC 
C'bOT8CTHHTe T HOOBe OT KOJJH'ICCTBCHO-MHHe­
paJJOfii'ICCK3T3 KJJ 8CH<jJI1K3UHS!. 

(2). CospeMennnre neTpOXHMII 'IHH KJJa­
CH<jJHKaUHH oruoso ce B'bpH3Xa K'bM npo6ne­
MaTa 3a eAHHH3 KJI3CH<jJHK3UHl! till MllfMe­
HHTC CK3Jill t!pe3 YTO'llll!8ane Ha XIIMH'IHHTe 
,D,e<jJHHHUIIH 3a MOllBJIHHTe KJJ liCOBe H 8HllOBe. 
0r CllHll CTpaH3, C 00~10UlTa H3 CTaTHCTH'leCKH 
CpellCT83 Ce )'TO'IHl!BaT cpe,l\HHTe C'bCT3BH Ha 
B'b3MO>KHO OO-npe,li.CT38HTCJIHII lf3Ba,D.KII OT 
MOA3nuo onpe)leJJeiiH CKanu (L e M a i t r e, 
1976) IIJIH CC npaB!IT ODIITH 311 CT3THCTII'ICCKO 
p33rp3HH'l3Baue ua noneT3T3 H3 KOJIH'leCT­
BeHO-MI1HepanorJPtecKHTe TH008e H.nH TH-
008CTC 113 TP3AIIUHOHHO (MHHep3norH'lecKH) 
OnpeAeJJeHH 8YJJKaHCKII CK3JJH (J r V i 0 e 
& B a r a g a r, 1971; C h u r c h, 1975; 
1\\ i d d 1 e rn o s t, 1975, 11 .D.p.). Or Apyr3 
CTpaHa, ce peBH3HpaT OT)I,CJIHH KOJIH'lecT8eHO­
M HI!CpaJIOrH•I eCKH rpynH OT CKaJIH C 6JJH3'bK 
C'bCT38 II C IIOM0UlT3 Ha COCUIIaJIII311paHH (He­
YII HBepcaJJHH) neTpOXHMII'IHII KOe<jJIIUHettTII 
CC AC<jJHHHp3T OOJJeT3 113 TCXHIITe XHMII'IIIII 
C'bCT3BH . 

OnHT OT nocJJCJlifHSI TIIO 6ewe Hanpa8eH 
Y HIIC 33 rpaHiiTOif,D.IfTe, KaTO 6l!Xa OT,l\eJTeHH 
AB3 HOBH 3a KJJaCH<jJHK3UHl!Ta 8YJJK3HCKH 
TH03 CK3JJH - JJ3THTOaH,D.e3HTii H .IJ3THT06a-
3aJITII (11 8 a 11 o 8, 19623, 19626, 1963a, 
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19636; I V a n 0 V, 1965), KOI!TO 6S!Xa 81>3 -
npHCTII OT Me>K,D.yHapO,li.H3T3 KJJaC.H<jJHKllUHSI 

(Streck e is en, 1967). no.n.o61111 npeA­
no>KeHHSI (I v an o v, 1976) HJIH no-aceo6-

xaaTHH (W T e ii 11 6 e p r, 1964) teTpoxu­
MH'IHII Tp3HC<jJOpM3UHII OOCT'b083T Cp3BHJI· 
TeJIHO pS!)lKO II 8 1'3311 8p'b3Ka HOBHTe YCHJJHl! 
ua 6'bnrapcKHTe neTporp3<jJu 8 Ta311 uacoK3 
npCJlCTaBJJSIB3T lleC'bMHeH HHTepec (8 y -
T 0 B, 1975; C T C <j> a H 0 B a, 1967- 1978). 

1 .3. <f> aKTOpll , KOIITO OnpeAeJJl!T C'bBpC· 
MeHHOTO C'bCTOSIHHe H 8epOl!THO m e 8JIHS!SIT B'bp­
XY 6'bAemoTo p a38HTHe ua neTpoxHMHSIT3. 

( 1). MuorocTeneHHHl!T npoH3XOA ua Mar­
MCHI!Te CK3JIH OOJIY'IH BCeOO!IlO OpY.3HllHHe 
B pe3yJJTaT 113 reO,li.H113MH'IHHTe H3CJJeA8aHitl!. 
MarMaTH'ItlaTa KpHcTanHJaUH!I ce oKa3a, 'le 
11e e ocHOBen reueTn'leH npouec, a TOB3 6ewe 
napa,D.HfM3Ta 113 M3fMaTH4113T3 ne.TpOJJOfH!I 
OT nopBaT3 OOJIOBHHa lla BCKa, 8'bpxy KOl!TO 
ce rpa,ii,CUJC II KOM00HCHTilO-<jJa308HSIT OO,li.XO)l 
ua CHCTeMHilT3 (yHIIBepC3JJII11Ta) neTpOXIIMHS!. 
113CJJe)lBaHCT0 Ha MHOfOCTeneHHHS! II pa3HO· 
reHeTI-I'leH npOH3XO}I. Ha M31'MeH HTC CK3JIH 
H3HCKaa no-pa3uoo6pa3HH, 110 11 no·cneuu­
<jJii'IHH OCTpOXHMII'IHII XapaKTepHCTHKH -
OTTYK OTK33'bT OT CHCTeMOCTpOliTCJJCTBO H 
y1H1 aepcanHOCT. 

(2). <t>opM 3JI 1133UHS!T3 Ha reOJIO>KKI!l'e 
H3YKH ce pa38HBa YCKOpeno II M033e'IHO 
(11 B a ll 0 B, 1971) . n eTpOXHM HSIT3 e e)lH H 
OT Haii-CHJIHO <jJOpMaJJH3 Hp3HHTe )l!IJJOBe Ha 
MllfM3TII4113Ta neTpOJJOfHS!, KOCTO )1.3Ba OCH0-
8311He )lace HanpaBH omiT 3a TeopeTH'leH 3Ha­
JIIf3 H3 HCHIHITC cpe,D.CT83 C OOMOUlTa Ha Ma­
TeM3TH'ICCK3Ta CT3THCTHK3 II Te0pHRT3 113 
HH<jJOpMaUIUITa (8 II C T e Jl II y C II Jlp., 
1978) . nocne,D.H3T3 pa60Ta 00K33!l, 'lC , •.. 
3a BCHK<l 3a,l{a 'la Tp!!6Ba ,D.a CC H3'1HCJIJIB!l 
C80R KOC<jJHUifCHT", K3TO C He06XOAIIMO o6a'IC 
, ••. TO'IHO )la Ce <jJop~1YJJHpaT 33)].3'111TC OT 
fiCTpOJIO>KKa rne,D.Ha TO'IKa" (UHT. pao., 
C. 138). np1111UH0113JIIIO IIC MO>Ke )1.3 CC OT­
XB1,pJI11 B'b3~10>KHOCTTa 3a U3 '1HCJil!BaHe 1111 
yuunepca.n11u neTpOxHMII'IIlll xapaKTepucTn· 
Kll, HO 3a TOB::l e HC06XO)l,IIMO ,.Jla Ce H3l!CHII 
K3KBO 06WO II p113JJH4110 11M3 B'bB BCII'IKH 
3alt34n, pa3r.ne>K,D.auv. or neTpOXIIMHl!Ta" 
(naK ra~•. c. 136). 

l(opeKTHa nocT3IIOBKa 113 TaKa83 3alla'l3 
He e 611na uanpaae11a llOpH B'bpxy onpocTe­
H3Ta OCIIOBa Ha KmiOOHeiiTHO·<jJa3083Ta TeO­
pHS!. TonKoaa nO-HCB'b3MO>KHO c T08a np11 
TeOplll!Ta ua MHorocreneunaTa re11eaa ua 
MafMCHIITC CKaJIH. OfTyK OW.e e}lHO OCII083-
HIIC 33 OTK33 OT CHCTe~IOCTpOHTeJICTBO II YHH­
aepC3JJHOCT 8 neTpOXIIMHl!T3. 

(3). C6opbT, c'bxpaHeHueTo 11 o6pa6oT­
Kant ua JTaBHII006pa3HO Hapacrnaw.u.R o6eM 
OT ,D.aHHII ~ia XIIMH41111R C'bCT3B Ha CK3.JIHTe C 
OOMOU(Ta Ha li,EI1M HanaraT npe,l\OO'IHTaHHl! 
K'bM TerJIOBIIIITe npOUeiiTH, T'bH KaTO TC Ca 
O'bp8114Ha HH<jJOpMllUHJI, a IICTpOXIIMH'IHHTe 
KOe<jJHUIICHTH Ca BTOp11'1113 IIH<jJOp~13UHll; 
C'blllCCT8yaa Me>K.!lyBapo.D.ua yuH<jJuKaUIIll 33 
npe,li.CT38JI HC1'0 H p erHCTp aUHS!Tll Hll TCf JJ. % . 



OnyK npe!lnO'IHT3HHeTo !13 ce p360TH nnn 
np!!KO o Tern. % HJJH !13 ce H3nOJJ3YB3T npo· 
CTII <jlyHKilHH OT TSIX K3TO neTpOXHMH'IHJI 
KOe<j>HUHeHTH. 

1.4. HOBHTe H3COKII II neTpOXHMIISIT8 ce 
xapaKTepn3HpaT c <jlopMa.1HO npeuB3HpaHe 
HI 00CT3HOBK3T8 HI neTpOJJO>KKBTB 38J1a'la H 
C npOCTOTa Ita H3iH1CJIHTeJJH3Ta 'IBCT II npe!l· 
nO'IHTBHIHJ K'bM Ter.n. %. TyK HilMa B'b3~tO>K · 
HOCT !13 Ce HanpaBH 0630p H8 HIIKOJIKOTO 
!leCeTKII pa60TH OT nOCJJe,!lHHTe !lBe AeCeTH· 
JJeTHSI, KOHTO npe!lJJaraT HSIKOH cneUB<j>H'IHH 
neTpOXHMH'IHII KOe<j>HUHeHTH. HOBH CHCTeM II 
II YHHBepC3J1HH KOe<j>HUileHTH OT KO~InOIIeHT· 
HO·<jla3oo Tlln He ce npeAnaraT. YIHTepecnu 
neTpOXHMit'lnlt cpe!lCTBa OT yHnoepclneH 
THII sanO'!BaT .ll8 nOCT'biiB8T OT Hl!KOH HOBH 
TeOpeTH'IIHI nOAXO!lH K'b~l MlfM8TH'IHIITe CH· 
CTeMII: OT TeOpHIITI H8 8J1K8JIHO·KIICeJJIIIIfiOTO 
B33HMO.lleHCTBHe B TOmtJJKHTe (J\1 a p a K y • 
W e B, 1973, 1976, 1979; B>K. C'bUlO n e p • 
U e B, 1977, 1979) II OT CTpyKTypHO·IIOJlHMe· 
p113BUH0Hfi8T3 TeOpH!l 38 CTpoe>Ka 118 TOn HJJ· 
KHTe (AH<j>H.noroa, 1977; Au<j>H· 
.11 o I' o u 11 .np., 1978). Te3H pa60TII ca mtoro 
XapaKTepiiH 38 fiOBHTe HBCOKII 1111 neTpOXII· 
Mll'lHH H3C.IIeJ183HHSI. 

0t rne.nHa T04Ka Hil C'bBpe~leHHOTO C'b· 
CTOI!HIIe II teH.lleHUilltTe HI pil3BIITHe OOHT'bT 

· naB y r o a (1975) !13 n3rpaJI.II o6ma 11 eJJ.IlH· 
HI KJ18CH<j>HKBilHSI HI XllMHKO·MilHepaJJOfH· 
'leCKB OCHOBB 31 orpiHH'IeHa rpyna OT Mil~ 
MeHII CKanll e npaBilJJHO HaCO'IeH. Pa60T I1Te 
HI C T e <jl a H 0 B a (1967- 1978) OJ)ilB!lT 
on11T .na o6ocHooaT UllJJOCTHa, yHHBepcanHa 

· neTpOXII~HI'IIl8 CIICTeMa II KJ18CII<j>HK8UHSI HI 
BCH'IKH M8fMeHH CK8J1H HR HOpMBTilBifO·MHIIe· 
panorH'Iec Ka ocHOBa. Ta3H 3BJIB'IB e aHaxpo· 
HH'IHa: a He.ll tte ycn11xa CIPW, J-1 11 rnu, 
3 3 8 a p II UK H, Jl a K p 0 a II !lp. II, KllKTO 
811J11l XMe, CBM8Ta I~ KOpe KTII a IIOCTBHOBK8 e 
npBKTII•IeCKII HeB'b3MO>KIHI. 

2. 3a HOBara I<JiacHqnfKaU.HH Ha rpa­
HHTOH~HTe 

H. By Too (1975) ,. ... npe!lJlara eAHa uooa 
KJIIICII<j>HKBilllll Ha rpaHHTOIIAHTe, KOI!TO ce 
OCHOB8B8 K8KTO Ha XIIMH'IeCKII!l, TIIK3 II 

Ha KOJIH'IeCTBeHO·:I-IIIHepaJJOfll'leCKH!l C'bCTaB 
HI CK3J1HTe. 8 Ka'leCTBOTO Ha OCHOBHII KJI3CH· 
<j>IIKBUIIOHHII noKa3aTe.q ll ca np11ent C'b.ll'bp­
>KBHHI!Ta llll KB8pU, KaJtHeBO· HliTplleB <jleJJ)l· 
WnaT (KBJJIIeB <jleJJJ1UJn3T + 11JJ6HT B nepTII· 
TOBH cpaCT'bUII) II HOMep1>T 113 nJJ3fiiOKJl333 
(N). B T3K'bB CJJ)''Iaii C'b.ll'bp>KaHHeTO Ha 
Koapua C'bOTBeTCTByBa Hll CB060.llHHSI Kll3JHl 
(Q) no A. H. 3 a a. a p "u K" !"t, Ha CBO· 
6o!1HIIS! KBapu (q) no E. A. K y 3 u e u o B 

11 113 coo60!1HHSI KBapu (Q) no CIPW. Ka.nue­
oo·HaTplleBHS!T <jleJl.llWnaT C'bOTBeTCTByBa HI 
C1>UlHSI no C. P. H o K on .n c, B. E. T p b o-

1 npaDHJliiO: ,.CD060JJ.HHSI CIIJlll lliiR" . 

rep, A. W p e K a ii 3 e H 11 !lp. HoMep'br 
H3 IIJI3fHOKJJa3a C'bOTBeTCTByBa Ha ,.3H0p· 
THTOBOTO 'IHCJIO" no )l. C. We ii II 6 e p r" 
(UHT. pa6., C. 259). 

B peanii33UIIS! 1111 Ta3H .H!leH aoropbT npe!l· 
Jlil ra Tpll'bf'bJJHa 6ap.HUeHTpH'IH3 KJI3Cit<j>H­
K3UIIOHH8 .nuarpaMa ,.Kaapu - J<, Na·¢en!l· 
wnar- N (An%)" (<j>Hr. I, c. 261). npe!lll 
DCII'lKO HllKOJl KO He!lOpa3yMeH HS!: 

2.1. 8 y T 0 B He npaBII pa3JJIIKa Me>K!lY 
o6eMttll % Ha KOJlll'leCTBettO·MHHepanorll•le­
cKa KJI3CII<j>IIKaUIIII II MOJJeKyJ111p110· (aTOMIIO)· 
eKBIIB3J1CHTIIH % HI HOpMBTIIDH IITe II 11pyr11 
neTpOXIIMII'Iflll MeTOJlll, KBTO C'lHTa, 'le C'bOT· 
oeTHHTe nonera 11 rpaHHilll B Te311 naa Bll.lla 
KJiacu<j>HKBUII!l c11 C'bOTDeTcrsyoaT.t Tooa e 
lie.llOnyCTII~IO: 3 a B a p II UK II ii ( 1950, 
c. 176- 184) npooe>K!lB KOpenaullotteu a11a· 
JIH3 1111 CBOIITe Koe<t>IIUIIeiiTH II C'bOTBeTHIITe 
o6eMHII % II noKa303 Te311 p83J111'1Hil. no 
OTHoweu11e cneu11 anuo ua rpaHIITOIIJliiTe T0311 
B'bnpOC 6e H3CJie.llBall np11 060CHOBaB&He 113 
neTpOXIIMII'lHHTe rpallllllH 113 OT.lleJIHI!Te nO· 
JleTa (KJ13CODe) B p e3yJJTBT HI H30MOp<j>H3MH· 
TC B'bB <jleJJ!1WniiTOB8T3 rpynil II n O!l BJ111SIHHC 
113 <jleMII'IHIITe MIIHep&JJH (11 8 a II 0 8, 19636; 
I van o v, 1965). 13 u r r i (1959, c. 170-

180) np11Be>Kll3 npeBO!lHII Koe<j>IIUIIeHTII MC>K· 
AY MOJ1eKy.111p11o· (aTO~IHO)·eKBHBaneiiTHII % 
11 o6eMHH ~o. Bll>KJJ.a ce, •te pa3nHKHTe Morar 
!la .llOCTHf8T !10 33% . 

2.2. B 6apllueHTPII'IH&Ta KJJBCII!jliiK&IliiOH· 
11a .!1H3rpaMa Ha B y T o o noJJeTaTa ca OT­
Aeneull 'lpe3 Jl HHIIII 113 paOIIHTe KOJIH'leCTD:l 
113 KDapua II •1pe3 JIIIIIHH Ha nOCTOSHIHII OT· 
uoweu1111 ua ,.K, Na·<jleJI.nwnaT" (AF) KMI 
,HoMepa Ha nnaruoKna3a" (N). · Te3H !lBe 
npoMe HJJIH3H ca nocTaBeHII B1>pxy eJIHa 6apH· 
ueHTpH•Htil JJ itiiiiSI (cTpaua oT K.nacll<jlnKa· 
UI!OIIHH!l TpH'br'bJJHIIK Ha ByToB) 11 cne!lO· 
B&TeJJ HO Ca CB'bp33H II '1pe3 38011CHMOCTT:l 
AF+ N = I OO . B np11po.naTa TaKosa C'bOTIIO· 
WeHIIC, KaKTO C 113BeCTHO, He MOll<e !13 Ce 
peaJIII311pa ocoeu K3TO p11J1.KO 1!3KJJIO'Ienue, 
T'bH KIITO: 

- KJJaCII!jliiK3UHSIT3 HI rpliiiiiTOIIJliiTC OT 
BpeMeTO HI U II p K e.~ II p 0 3 e H 6 y W 
ce CTpOII no OTIIOWeHHCTO Me>K.llY KOJIII'IeCT· 
BOTO Ha AF 11 KOJJH•IeCTBOTO Ha nnarno· 
KJia3nTe ( P ), a ue no HOMepa Ha nnariiOKJJB· 
3HTe (N); 06Ul3T8 reH!leHUiill 113 nO)l.KIICJISI· 
oa11e 113 nnariiOKJJa311Te c yaeJJII'laBaHe KO· 
JJ II'IeCTBOTO Ha AF ce peaJJII3upa HepaDHO· 
~tepuo, 33Ul0TO 3aBHCII CIIJIIIO OT 8JIK3J1HO· 
KIICCJIII HHOTO B3311MOJJ.eiiCTBHe B CIICTeM3T11, 
D TOllB 411CJJ0 OT C'b!l'bp>KaHIIeTO Ha KB<lpU 
(cp. OnieCTBaHeTO Ha IIOJJeTaTa HI 8118J!Orll'l· 
fiHTe K.nacn<j>HK3UIIOHIHI TIIIIOBe 33 ,.HaCIITe· 
1111" II ,.npeCHTCIIH" HI CIIJJ IIUHii rp~HHTOHnll 
ll'bp xy IIOpMatiiBHaTa Or- Ab - An!lJtarpaMa); 

- TeopeTII'IHO e JlOK83aHO (J< 0 p • 
>K II It C K II ii, 1959), lfe IIOBHW383He HI 

1 C'bUlBTB rpewKa HHTYIITHBHO 11 6e3 aHa· 
.q113 ce npaa11 11 OT C T e <1> a 11 o o a (lliiT. 
pa6.). 
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06Ul3T3 3.~K3JJHOCT H3 CHCTCM3T3, KOCTO B 
OCHOBHII JIIIHIIII C1>Bn3)l3 C nOBHWCHOTO KO­
.nii'ICCTBO ll3 a.nKaJIIlll IJ>e.nAWn3Til B CKa.~aTa, 
BO)lll .:lO nOBIIW3B3HC 63311'lll0CTT3 ll3 nna­
fiiOKJI33a; B KJ13CH!I>IIK3UIIOIIHO OTIIOWCHIIC 
T003 Ce npORB!IB3 H3np11Mep 0 OTHOWCHII!IT3 
~IClKAY JliiOpllTH II MOIIUOIIIITH; 

- OT'liiT3HKH TC3 11 06CTO!ITCJICTB3, KJia­
CH!JliiK3UIIOIIHHTe npe)lJIOlKCIHill 3a rpaiiHTO· 
HJI.II, KOIITO BKJIIO'I03T HOMepa 113 IIJIClfHOKJICl· 
3a (N) KCITO )lOn'bJIHHTCJICH tl>aKTOp 33 ACTCIH· 
JIIIJ3UJJR ocoeH KOJJII'ICCTOaTa Ha AF n P, 
nOAXOlK)l3T Alltl>epeiiUIIpaHO K'bM pa3JJII'l1111Te 
rpyn 11 (lll T e ii 11 6 e p r, 1944; 1 van o v, 
1976) . 

B y To o (1975) 11e ca~10 OTXBopJJR ua­
nb.nuo KOJIII'lCCTBOTO 113 nnariiOK,1a3a (P) OT 

KJ13CH!I>HK3UIIRTa 113 rp31111TOII)lHTe II fO 3ad­
\tCCTOa C HOMepa Ha llJI3fHOKJ1333 ( l), KoeT 
C IICAOnyCTIIMO, 110 ce 0TKa3B3 II OT Jllltl>epCH· 
unpaHnR no.nxo.11 sa N o cKaJtuTe c pa3JJII'lHO 
KOJIH'ICCTBO KB3pU, KoeTO C )lOn'bJJHIITCJIH3 
rpCWKa B p33pC3 C pC3JIHUTC MIIIICJl3•10fH'IC· 
CKII C'bOTIIOWCHHIL 

2.3. B y T 0 B (cp. UIIT. TCKCT) CJJara pa· 
IICIICTOO MClKJlY ,IIOMepa 1111 nnantOKJia3a" 
(N) H ,aiiOpTIITOOOTO 'liiCJJO" (a) 11a ill T e ii II· 
6 c p r (1944, 1964), KoeTo e rpy6a rpewKa, 
T'bii K3TO a = N. P . CJJeAOB3TCJIIIO a C KOJIH· 
11CCTOOTO 113 3110pTHTa B 06UlOTO KOJIIJilCCTDO 
lla <J>e.I!Awnanne H CCTCCTBCIIO nopaJlll CMC· 
CIIMOCTTa 113 aJJ6HTOOaTa KOMnOIICHTa K3KTO 
C llJJafiiOKJia3a, TaKa II B anKaJIHIITe <j>e.TA· 
IUilaTII C'bBnaneHIICTO MClKAY a 110pM3TIIBIIO II 
a MIHiepaJJOfH'ICCKOJlOpll CJIC)l C'bOTBCTIIa KO· 
pCKUII!I 33 OTIIOWCHUCTO MClKJlY 110pMaTIIBIIH 
u o6e~11111 °~ e TBbpJle npu6nu311TCJJJJO. A6· 
cypAHO C .na ce CMCCOaT IIJJII fiO.llMCII!IT N II a, 
KOHTO C3 C'bB'bpWCIIO pli3JIH 1liiH OCJIH'lllllll, 
ll K3KbBTO II )l3 611J10 KJI3CIIti>IIK3UIIOIICH 
Onf1T, K3KTO HliMHp3MC TOBa y B y T 0 B 
(1975). ComeopeMCHIIO neyAatJell e cnopeA 
113C (Vf B a II 0 B, 1965) OniiT'bT 113 ill T e 1\ II· 
6 C p f ( 1964) Aa 060CHOBC C llOMOUlT3 113 a 
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no.neTa JJa MO)laJIIIHTC THnOBC B neTpOXII · 
~18'1113 KJtacnti>IIKaUIIOIIHa )lRarpaMa: llOJIC· 
TaTa Ce npenoKpHBaT II II!IMaT pa3)leJIIITCJIII3 
cnoco611ocT. He e TPYAIIO Aa ce noKalKe, qe 

a=--~- 11 c.neAOBaTeJJHO K.nacnti>HK3UII011110· 

~'I 
c' 

TO uone ± Q:a na lll T e it 11 6 e p r e paouo-

. a 
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norJJeJl BbpXy .,IIOBaTa KJI3CIIti>IIKaUII!I" 118 
B y T o o nOK83Da 11eii11aTa ncnpnrOAIIOCT: 
Obp xy KJJaCII(~IIK8UHOHHaT3 ,!lllarpaMa 113 
B y T o u (4>ur. I 11a c. 26 1 OT UIIT. pa6.) 
ce BlllKAa, •1c o no.ne II nonaAaT o6mo AIIO· 
p11TH, ra6p0 II aHOpT031lTR, K8TO BCII'IKII (!) 
38Ao.nlKIITeJJuo IIMaT HOMep na n.naruoK.na3a 

, nO·BIICOK OT 90; none I o6xaaUla an611TODII 
rpaHRTII, llJI3fiiOrp31111T11 , a.n!ICKHTII II TpbOII· 
)le~IIITII, KOIITO 33)l'bJJlKIITCJIIIO (I) TpR6Da .118 
CbA'bplKaT llOBe'lC KBapu, OTK0•1 KOTO tl>cJJA· 
WllaTH, II T.H. 

B b3 OCIIOBa II a TC311 KJJ3CH!I>IIKaUHOIIII ll 
lleAopa3yMellltll ce npeAnaraT ,. paAIIKaJJuu~ 
KOpCKUIHI 113 06utonpHCTaTa KOJJII'ICCTBCliO· 
Mll11epa.nOfll'leCK3 KJI11CH!I>HK3UII!I 113 rp81111· 
TOHJlHTe 11 cc nonpaBRT ,rpewKn" OT uap1>•1 · 
1111UHTe ua T p b o rep, Ll e .n 11, H o • 
K 0 Jl Jl C II lU p e K a ii 3 e 11, KOCTO, MeKO 
Ka33110, 6y)lll ueAOYMl'lllle. 

3 a a a p 11 u K 11 ii, A . H . 1950. BeeoeHue 
8 nempoxu,uwo u36ep31CeHHblX zopHbtX no­
poO. M.-Jl., AH CCCP. 4 00 c. 

3 asap 11 u K 11 ii, A. H. 1960. nepec•wm 
XIIAitt•teCKIIX QHQJIU30G UJBep'JICeHHbtX 20p· 
HbtX nopoO II onpeoe/leltlle XllAIU'IeCKIIX 
rnunoe. M., rocreonTeXHJAaT. 156 c. 

H 0 a II 0 B, P. 1962a . npeo6pa3yDauc 'IIIC· 
JJ3Ta 11a 3aB8p11UKIIH B CTaiiJl3pTH8 KaTa· 
HOpMa. - H38. r eoll. UHCfll., 10, 73-87. 

H o a 11 o a , P. 19626. EAHH neTpOXIIMH'ICII 
MCTOA II MO)laJIII3T3 CHCTeMaTIIKa 11a Ill!· 
KOII MarMCHII CK8JIII. - H38. Fe011 . UHCm., 
11. 89- 124. 

H s a u o o, P. 1963a. MarMaTII3M'bT n H s­
TO'lnopoAoncKOTO naneore11cKo noHIIlt(e· 
HJie. II. neTpOXllMIIIleCKO pa3BIITIIC II 



nposHHUHa.1H H oco6eHocrH. - Tp . zeoA. 
E?>A~ .• cep. MUHep., nempo~p . u ~eo:wM., 
4. 297-323. 

H B a II 0 B, P. 19636. Oo BOnpocy 0 XIIMIIKO· 
MllHepaJIOrii'ICCKOH KJJaCCIIIjlHKaUHH r.naB· 
llbiX H3BCp>KeHHbiX rOpHbiX n0p0.11. 
KflfA, Hay•tHblecoo6w,eHIIJI, 4, 103- 114. 

H a a 11 o a, P. 1965. 0rHOCHO B'bJMO>Kno­
CTIITe II nOJJJBaHCTO 11a neTpOXIlMH'le· 
CKIITe MeTO.llll BbB Bpb3K3 C C.llllO npC.llJJO· 
>KeiiHC 33 XHMH'ICCKa KJl aCHijlHKaUHR IIR 
eljly311BHTC. - Cn . D'b/1~. UOA. a-(J(), 26, 
I, 118- 120. 

K 0 p >K It II c K II li, .ll. c. 1959. <1>1131/KO· 
Xl/,111/.'teCKue OCH08bl aHaAU3a napazeHeJU· 
coo AIIIHep0/106. M ., A H CCCP. 235 c. 

M a p a K y w e a. A. A. 1973. KIICJTOTHO· 
utC.10'lnble csoiicraa MHHepanoo 11 nerpo­
XHMH'ICCKHe pac'leTbl. - B ecmH. Mf Y. 
5, 3-25. 

M a p a K y w e o, A. A. 1976. Mero.11 repMO· 
JliiiiRMH'leCKOrO paC'!eTa nOK333TCJICif OC· 
HOBIIOCTII rOpllbiX nopOJl II MHIIepaJIOB. -
DIOAA. MOI1n. oma. eeOA., 51, I. 5- 25 . 

M a p a K y w e o, A. A. 1979. OcHOBIIOCTL 
MHHCpaJTOD, rOpHbi X n0p0.11 II MllllepaJth· 
HblX paouooecnii . - 1136. A H CCCP, 
cep . zeoA., I , 30- 46. 

n e p u e B, H . H. 1977. n erpOXHMH'ICCKilC 
pac'leTbl OCIIOBHOCTH ~JilHepaJIOB H rOpllblX 
nopo.ll. - 1136. A H CCCP, cep . ~eoA.. 
6, 29- 35. 

n e p u e B, H . H. 1979. 0 cywuocru nOKa· 
3RTCJICH OCHOBIIOCTII MHHepaJIOB ll Bbi'IHC· 
JICHIIH nOKaJare,leiJ OCHOBIIOCTII 110p0Jl. ­
lfJ8. AH CCCP. cep . eeoA., I, 47 - 52 . 

P H T M a 11, A. 1975. Ycmoil.•woble .uuHepaAb· 
Hble acco~uat.{U/1 uJoep"'-eHHbiX nopoa. M. , 
M Hp. 288 c. 

C T e cjl a 11 on a, .M. 1967. Hoo • MeTOJl an 
neTpOXIIMH'IHR xapaKTCpHCTHKa 11a Mar­
~13Til'IHHTe CK3JIH. - 1136. [ eOA. 1/HCIII .. 
Cep . UOXUAI., MUHep. II nempo~p., / 6, 
221 - 263. 

C T e <1> a 11 o a a, M. 1975a. Mero.11 33 nerpo· 
XIIMII'llla X3p3KTCpi!CTIIK3 Ha rpaiii!TOIJ.Il· 
1111 cKaJJH. - r eoxu.11., .IIIIHI'p . 11 nempoA., 
I . 79- 101. 

C r e ljl a " o a a, M. 19756. n erpoxuMit'llllt 
Kpurepuu 33 onpeJleJJRIIe aJtK3Jtnocrra 
Ha ManJCIIIITC CKaJIH. - f eOX/1,11., MIIHep. 
11 1tempo11 .. 2, 78- - 89. 

C r e ljl a 11 o a a, M. 197611 . Cpaouwre.nbllall 
nerpOXHMII'ICCKall xapaKTCpHCTHK8 naneo-
30HCKII X K3JIIICBO· uteJJO•IIIbiX ~JarMaTII'lC· 
CKIIX nopoJl o 6onrap111t. - Geologica 
Bale., 6, I , 6 1-84. 

C r e ljl a H o a a, M. 19766. Kanlteoble \lar­
~•arH'ICCKHe nopO.Ilbl C TO'IKH 3pe11HR ne· 
rpoxumm. - r oa. Co</J . yHuo .• rr ¢aK., 
197511976, 68, I, 5-79. 

C T e ljl a 11 o o a, ,\ \. 1978. OcHOBIIble Ma r­
MaTH'leCKIIe nopO.Ilbl C TO'IKII 3peHHSI ne­
TpOXHMIIII.- r oa. Cotfl . YHUo . .rr ¢aK., 
197611977, 69, I, 13- 60. 

W T e ii 11 6 e p r, .ll. C. 1944. K nerpoxu­
MIIII rpanuroo Ypana. - Tp . fopHo­
eeoA. IIHCm .• YpaA. ¢uAuaA. 3, 178- 253. 

W T e ii H 6 e p r, I l. C. 1964. 0 XIIMII 'Ie­
cKOit K.naCCIIIjliiKaUIIII 3!!xi>YJilBIIhlX rop­
llb!X nopoA. - Tp . 11Hcm. eeoA., 72, 106. 

B u r r i, C. 1959. Pctrochemische Berechnungs· 
methoden auf iiquiualenter Grund loge. 
(Methoden u011 Paul Niggli). Basel u. 
Stuttgart, Birkhiiuser. 334 p. 

Chou bert, B . 1947. Geochimie des 
magmas et permanentes stalistiques. -
Mem . Soc. geol. Fr ance (A·. S.). 54. 
1-99. 

Chu rch, B. ~· . 1975. Quantitative clas­
sification and chemical composition of 
common volcanic rocks. - Geol. Soc. 
Amer. B ull .. 86. 2, 257- 263. 

I r v i n e, T. N., W. R. A. B a r a g a 1 • 

197 1. A guide to the classification of 
t he common volca nic rocks. - Canadian 
J . Earth Sci ., 8. 5, 523- 548. 

I van o v, R. 1965. Zur l(lassifikalion der 
Granitoide und Gnbbroide auf ei nheilli­
cher mi neralogischer und chemischer 
Grundlage . - Acta Geologica Hung .• 9, 
177-191. 

van o v, R. 1976. The classification of 
common volcanics based on plutonic 
rock classification . - I UGG, Subcommi· 
sian on the Nomenclature and Sistema­
tics of I gneo11s Rocks. Contrib. No. 21 . 

J o han n s c n, A.I958.A descriptiue petro­
graphy of the ignl'ous rocks. I. The Univ. 
of Chicago Press, Chi cago. 318 p. 

L e M a i t r e, R. 1976. The chemical va· 
riabilityofsomc common igneous rocks.­
J. Petrol., 17. 4. 589- 637. 

M i d dIem o s t, E. A. K. 1975. The btl­
salt clan.- Earth Sci. Rro. II, 4, 
337-364. 

M i I c h, L. 191 3, 1914. Die System11t i k 
der Erup ti vgestei ne. - Fortschr. d. Min .. 
Krist. tt. Petrogr .. 3, 189- 227; 4. 157-
250. 

IX i g g I i, P. 1919. Petrographische Pro· 
vinzen der Schweiz . - Vierteljahrschr. 
N at{. Ges. Zurich, 64. 179- 212. 

Sf reck e is en, A. 1967 . C l assi fica-
ti on and Nomcnclatureoiigneous rocks. ­
Neues Jahrb. Mineral . A bh., 107, 144-
240. 

T roger, \V. E. 1969. Spezielle Petrogra­
phie der Eruptiuge.\/Pinl'. Ein Nomenklatur· 
Kompendium . Stuttgart, E. Si:hweizerb. 
\' erl. 360 p. 

(flpuema Ha 4. 5. /980 e.) 

203 

\. 


	01
	02
	03
	04
	05

