


ill. illOPA)\MEtlOB

YMYMMVI
BA TAPMXMVI
,fEOAOfM5I

S"3CCP OJIHH Ba ypTa Maxcyc Ta'bJIHM
MHHHCTpJIHrH OJIHHY~YB IOpTJIapH reo- _
JIOrHH, reorpa<jJHH, 6HOJIOrHH-TynpO~lllY-
HOCJIHK <jJaKyJIbTeTJIapHHHHrCTyneHTJIa-
pH yqyH y~YB ~YJIJIaHMaCH CH<jJaTHna
TaCnH~JIaraH

I

=~~> _., 1. ~
r::. ·'i" ",'rl ~;J~l~i teti

., ·u· I'; \'..\ ',',0).".\ S I1, ,,\.i L •• \ .'\ J _-..-:------ ------



'"' U OOKmOpU noo!/Jeccop
f eO.!Oellfl-,I!UHefJ°,10~lIfl l)./QH,zaP 01O"lIfl rhaH.lapU
AX.MA)l)l(OH0B M. A. feO.W2WI-A!U";.P. - ~/
IWHOUOarnll, cio!{eH/ll XOJlMATOB A. .

Ha y36eKcKOAl f/3blKe

lllOPAXME)l,OB lllOMAXCY)l,

05W,A5I VI VICTOPVI4ECKA5I fEOrIOfVI5I

TO!LlKeHm «:YK,UmY6~U» 1985

Ma"cyc peilaKTOPKoaupon M.
HawpHeTpeilaKToPHPal\HMOBaA.

P
Mumupeo 11. E.

BailllHfi peilaKTO :3 B BUAbaaliooa
Te\peilaKTOP JI.. HU2AtIlmYAUlia, . .
KuppeKTOPWapultoaa K.

HB .\' 3250
'a pyxcaT ~TH1IilH 27.08.85.

Tepll!~ra 6epHnl\II 14.11.84'10~~~~1~;3 JlHTepaTypHaSlrap"HTypa-
P 01980 K,OF03N' 3. Ker1lH lll~ T1IH6 11. 18,0. Hawp. 11.

CII. IO,,'oPH6o~Ma YCY'"2H!l3a8~':tCH;~:·2000.P3aKa3')1,,2743.Bal\ocll 85 T.
19,8. lllapT1IHKp.-OlT. 2, . P

.. KeHT HaBoHfi KS"qacH.30. lllapTHoMa
«~'K,iiTYBtllU) H3wpneTH. ToW .
17-301-82.

n3 KHT06 caBJl.Oen HW.TIapn

Y3CCP HawpHeTnap, n01lHrp~~~{~YOT>'nOJlllrpaqlHSIIlw."a6Hql"\~1
,UaB.13T KOMIi.TeTH TOWKeHT «L

a
¢IlIH KO.\16aH3TH. TOWKeHT. aBom

pilW Ollp.rt3U1M3CllHHHf nO.lurp
K"4aclI, 30. 1985.

. 'AaT6yoT» rocYl\apCTBeHHor.o
rO,10BHoe npeAnpllsHlle J1~\?~~Jla;~.TJ.bCTB. no.1Hrpaq>IlH Il KHIUK-

KO'"lTeTa Y3CCP lIO I\eHaBOH 30
Hoil ToprODJlH. TawKeHT. ,.

- ill 06ma51 II IICTOpUQeCKa51reo.ijOrH5I.
illopaXMe)l.OB •

66K 26.3S173+26.323S173

1904040000-247 171 - 85
lIJ 353(04) - 85

=c - «\-KllT\,BQll» HawplleTll, 1985'~ '"'. ~

COBeT I1TTl1(POI\H KOMMyHHCTHK napTH5ICHHHRr XXVI CbeS;'l,H Ba nap-

TH5I MapKaSHH KOMHTeTHHHHr 6Hp l\aTOp nJIeHyM l\apOpJIapH,ll,a xaJlI\

xy)KaJiHrHHHHr 6apIIa COx;aJIapHHH IOI\OpH MaJIaKaJlH MyTaxaCCHCJIap 6H-

.1aH TabMHHJIaW MYX;HM OMHJlJIap,ll,aH 6HpH .3KaHJIHrH KypcaTH6 yTHJIraH.

x.OSHp IOKCaJIH6 60paeTraH omp caHoaTHH Ba I\HWJIOI\ XY)KaJIHf\IHlI

MeTaJIJl Ba HOMeTaJIJI XOM aweJIap 6HJIaH TabMHHJIaW,ll,a eTyK reOJlor, reor-

paep, HeepTIIH Ba TynpOl\wyHOC Ka,ll,pJIap TaHepJIaW MYXHM BaSHepaJIap,ll,aH

6HpH 6YJIH6I\oJIMOl\,ll,a. bHH06apJiH, 6yH,ll,aH Ka,ll,pJIapHH OJIHH YIWB IOpTJIa-

pH,ll,a eTHWTHpHW yJIapHYI saMOHaBHH YI\YB l\ypOJIJIapH, ,ll,apCJlHKJIap Ba

I\YJIJIaHMaJIap 6HJIaH TabMHHJIaWHH TaJIa6 .3Ta,ll,H. Illy Bal\TraIIa OJlHH YI\YB

IOpTJIapH CTy,ll,eHTJIapH yIIyH ys6eK THJIH,ll,a «~MYMHH Ba TapHXHH reOJIOrH5I»

,ll,apCJIHrH Hawp I\HJIHHMaraHJIHrH TyepaHJIH Y3CCP OJIHH Ba ypTa Maxcyc

TabJIHM MHHHCTpJIHrH wyH,ll,aH YI\YB I\YJIJlaHMa TaHepJIaWHH JIOSHM ,ll,e6

Ton,ll,H.

Yw6y YI\YB I\YJIJIaHMa aBTopHHHr 6Hp Hella HHJlJlHK HJIMHlI-ne,ll,arorHK

Ta)KpH6aCH aCOCH,ll,a eSHJIraR 6YJIH6, OJIHH YI\YB IOpTJIapHHHHr reOJIOnI5I,

reOJIOrH5I-paSBe,ll,Ka, HeepTb-reOJIOfH5ICH, rH,ll,pOJIOfH5I, HR)KeHepJIHK reo-

.10fH5ICH, 6HOJIOrH5I-TynpOl\wyHOCJIHK Ba arpOHOMH5I epaKyJIbTeTJIapH

1-2-KYPc KyH,ll,ySfH Ba CHpTI\H 6YJIHMH CTy,ll,eHTJIapHra MYJl)KaJIJlaHraH.

«YMyMHH Ba TapHXHH reOJIOrH5I» YI\YB I\YJIJIaHMaCH yll I\HCM,ll,aH H6opaT.

bHPHHIIH I\HCM Ep TYFpHCH,ll,am 6apIIa MabJIyMOTJIapHH ys HIIHra OJIraH.

!\YJIJIaHMaHHHr HKKHHIIH I\HCMH ,ll,HHaMHK reOJIOfH5Ira 6aFHWJIaHraH. byH-

,ll,a Ep,ll,arH .3KSO,ll,HHaMHK Ba .3H)l,O,ll,HHaMHK npOIl,eCCJIap aKC .3TTHpHJIraH.

!\HTo6HHHr yIIHHIIH I\HCMH «TapHXHH reOJIOfH5I» ,ll,e6 aTaJlH6, yH,ll,a ep

nYCTHHHHr ,ll,aBpJIap 6YHHIIa pHBO)KJIaHHW TapHXH Ba opraHHK ,ll,yHeRHHr

naH,ll,O 6YJlHWH, 51bHH ApxeH .3paCH,ll,aH X03HpraIIa 6YJIraH reOJIOrHK y3ra-

pHWJIap TYFpHCH,ll,a MabJIyMOTJIap 6epHJIa)l,H.

Ma3KYP I\YJIJIalfMa TaHepJIaW,ll,a aBTOp npoep. O. 10. I1CJlOMOB 6HJIaH

xaMKOpJIHK,ll,a e3HJIraH «YMyMHH reOJIOfH5I» (1971) YI\YB I\YJIJIaHMaCH,ll,arH

aHpHM MaTepHaJIJIap,ll,aH epoH,ll,aJlaHraH. !\YJIJIaHMa,ll,a reOJIOfHK npoIl,eccJIap

,ll,HaJIeKTHK MaTepHaJIHSM MeTO)l,H aCOCH,ll,a epHTH6 6epHJIraH, reOJIOfH5I

epaHHHHHr XHMH5f, epHsHKa, reorpaepH5I Ba 6HOiIofH5I-TynpOl\wYHOCJIHK

epaHJIapHra ysapo aJIol\a,ll,0pJlHrH KypcaTHJIraH.

JI.HHaMHK reOJIOfH5I I\HcMH,ll,a reoMopepOJIOrH5I 6HJIaH TapHxHH reOJIO-

rH5IHH 6HpraJIHK,ll,a ypraHHw Ba yHHHr MOXH5ITH 6YJIFYCH MyTaxaccHc-
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JIap yqyH epOH,lI.aJIH3KaHJIHrH Max.aJIJIHH MaTepH~JIJIap MHCOJIH,lI.a6e-

pHJIraH. aparpadJJIapH 3Hr XapaKTepJIH
KjJIJIaHMaHHHr x.ap l\aHCH TeMa Ba n aT B~ KapTaJIap 6HJIaH 60HH-

MaxaJIJIHH KyprasMa MaTepHaJIJIap, epOT?~YpPJIaUlTTauHMMaTJIH MaCJIax.aTJIap
• A P uy" JIJIaHMaHHTaHe A'\ "

THJIfaH. BT~'p MasKy.\ S CCP <t>aHJIap aKa,ll.eMH51CHCeHCMOJIOfH51
Ba 6epapas ep,ll.aM 6epraH S F O. MaBJIOHOBra, SsCCP <t>A)\. M. A6-
HHCTHTyTH,lI.HpeKTopH, aKa,ll.eMHK ~eoepHSHKaHHCTHTyTHHHHr ,lI.HpeKTopH,
,lI.yJIJIaeB HOMH,lI.am reOJIorH51 ~OUlKeHT ]I,aBJIaT yHHBepCHTeTH npoepecco-
aKa,ll.eMHKl1. )\. )\aMpo6oeBra, m III ]I, ]I,aBJIaTOBra, TOUlKeHT
pH aKa,ll.eMHK B. l1. DonOB, np0,¥eccop . B' P Pax.HMOB M. A. Ax.-
]I,~BJIaT nOJIHT~XHHKa HHCTHTyTH npoepeccopH a . HPU ,lI.OueH; M.)\. 1\0-

aMa,ll.}KOHOBrax.aM,lI. ~yJI eSMaHHHr Max~~~ MJ~~fT,lI.Op'qHJIHK 6HJI,lI.Hpa,ll.H..
,lI.HpeBra Ba 60Ull\a ypTOI)JIapra caMH

feOJIOfH51 CySH l)a,ll.HMfH fpeKqa HKKH cyS,lI.aH TaUlKHJI TomaH 6yJIH6
«re» - Ep Ba «JIoroc» - cys, epaH, 51bHH EPHH TeKUlHpyBtIH epaH ,lI.eraH
MabHOHH 6HJI,lI.Hpa,ll.H.

Ep 6HJIaH aCTpOHOMH51,reorpaepH51, reO,ll.eSH51,6HOJIOfH51epaHJIapH >\aM
UlyFy.1JlaHa,ll.H. By epaHJIap EpHHHr naH,lI.o 6yJIHUlH, yHHHf TySHJIHUlH,
HI\JIHMH, al\OJIHCH, 3KOHOMHKaCH,yCHMJIHK Ba x.aHBoHoT ,lI.yHecHHH ypra-
Ha,ll.H.

feOJIOrH51 EpHHHr yCTKH Ba HqKH I)HCMHHH- I)YPYI\JIHK Ba OKeaH
Ty6HHH Ba yH,lI.a CO,ll.HP6yJIa,ll.HraH x.O,ll.HCaJIapHHHrpHBO)KJIaHHUl 1)0HyHH-
51TJIapHHH ypraHyBtIH epaH,lI.Hp. feoJIorJIap EPHH XHJIMa-XHJI MOMaJIap
6HpHKMaCH,lI.aH,MHHepaJI XOM allie, Mab,ll.aHJIap Ba TOF }KHHCJIapH,lI.aHTap-
KH6 TomaH (6HTMac-TyraHMac xaSHHa MaKOHH) UlapCHMOH epHSHK )KHCM
,lI.e6 l\apaH,lI.HJIap .

Ep nycTH HoopraHHK I)HCMHHHHf naH,lI.O6yJIHUlH Ba yH,lI.arH MeTaJIJI,
HOMeTaJIJI >\aM,lI.aeHHJIFH epoH,lI.aJIHl)aSHJIMaJIapHHHf >\OCHJI6yJIHlliH Ep
TapHXH,lI.arH x.aHBOHOTBa yCHMJIHKJIap x.aeTH 6HJIaH HI\HH,lI.aH aJIol)a,ll.0p-
,lI.Hp. ]I,eMaK, reOJIOfHH epaHH Ep,ll.a opraHHK ,lI.YHeHHHf naH,lI.O6yJIHUlH Ba
Ep nYCTHHHHf pHBO)KJIaHHUlH TyFpHCH,lI.afH epaH,lI.Hp.

feOJIOfH51 epaHH 1- pacM,lI.a KypcaTHJIraHH,lI.eK I)HCMJIapra 6yJIHHa,ll.H.
Y:lapHHHr aCOCHHJIapHraTabpHCp 6epaMHs.

M H H e p a JI' 0 f H H MHHepaJIJIap x.aI\H,lI.arHepaH6yJIH6, MHHepaJIJIap-
HHHf KpHCTaJIJIHK xoccacHHH, lliaKJIJIapHHH, HtIKH TySHJIHlliHHH Ba >\OCHJI
6y.1HlliHHH ypraHa,ll.H. - <

De T p OT P a epH 511 Ep nycTH,lI.arH MarMaTHK TOP )KHHCJIapHHH Ke-
JIH6 tIHI)Hlli ca6a6JIapHHH, TapKH6HHH Ba )KOHJIaHHlli >\OJIaTHHHTeKlliHpa,ll.H.

f e 0 x H M H 51 ep nycTH,lI.a XHMH51BHH3JIeMeHTJIapHHHr Tapl\aJIHlli
1)0HyHHHTJIapHHH Ba yJIapHHHr 6Hp )KOHra TyUJIaHHlli x.aM,lI.aCHJI)KHIU ca-
6a6.1apHHH ypraHa,ll.H. .

J1 H T 0 JI 0 f' H 51 tIyKHH,lI.H }KHHCJIapHHHr >\OCHJI6yJIHlliH, TapKH6H,
CTpyKTypaoH, TeKcTypacH Ba yJIap OpaCH,lI.aepoH,lI.aJIHl)aSHJIMaJIapHHHf
T)'u.laHHIU ca6a6JIapHHH TeKumpa,ll.H.

_ 1 neT p 0 r p a cjJH H CySH rpeKQa 6yJlH6 - «nerpa» - "OH, row Ba «rpacjJo»-
eSIlW, TaCBHpJlaW Ae~IaK~lIp.



1- pa;::M. feoJlOrHH ¢aHHHHHr I\IIC~lJIapH.

reo JI 0 r li 51C H 'lyKliH,UII, Mar-
<P 0 M'u a JI H 1<;a S li JI M a :liaO

p
aCli,Ua }\OCHJI 6yJIraH MeTaJIJIl~ Ba~HO-

MaTHK Ba MeTaMopq,Hl{ )l<HHCJIap • PCHil 6yJ1liW ca6a6J1apllHII, :>K0l1JIaHHW
MeTaJIJI q,OM,UaJIli l\aSliJIMaJIapHHHr }\O J .

}\OJIaTJIapHHH ypraHa,UH. ep nycTHHHHr (OKeaH Ba l\yPYISJIliK-
.II. li HaM UH K 1 r ~ 0 JI °, ~~a: TaWl\H Ba H'lKH npoueCCJIapHH ypra-

JIap) ysrapHWHra OJIH KeJIa
u urea Ba epHHHr H'lKH

Ha,Un, nycTHHHHr }\aMMa sOHa.llapn" 6
reo q, H S H K a

6
:- a7HraH q,HSHK npoueccJIap Ba yJIap 6HJIaH OFJIHl\

l\HCMJIapll,Ua CO,UHp yJI
YO,UHCaJIapHH ypraHa,UH. naMno 6y"JIraH,UaH TO.WY ,UaBpra'la
., M reo JI 0 r H 51 ep A "

T ~ P H X H" HBO:>KJIaHHWTapHXHHI1 ypraHa,UH.
}\OCHJI 6yJIraH ep nycTHHHHr :pe KaT~aMJIapli,Ua CaI\JIaHli6 l\OJIraH TOllira

I1 a JI eo H T 0 JI 0 r li 51 p. a liHli TeKllilipa,Uli.
aMJIaHraH }\aMBOH-YCliMJIli~ l\O~~;:H~Hr TYSliJIlilllliHli eKH yH,Uarli CTpyK-

reo T e K T 0 H 11K a ePliB;:>KJIaHlilll TapliXliHli ypraHa,Uli.
TypaJIapHliHr Tapl\aJIlilll Ba ~ e lOSli,Uarli peJIheq, lllaKJIJIapHHli, yJ1ap-

reo MOp uq, 0 JI 0 r li 51 fHlilll ca6a6JIapliHli TeKllllipa,Uli. u '" u

HliHr naM,UO 6yJIlilll Ba P~BO:>KJIep lOSli,Ua l\a,UliMfli ,UaBpJIap,Ua 6yJIliO yT-
I1 a JI e 0 reo r p a 't' li 51 u aHa li

raH Ta6liliM reorpaq,liK lllapOliTHlio~:: CYBljIa'P11Hli }\OCliJI 6YJIlilllli B3 l\wr-
r li ,UP 0 re-O JI 0 r li 51 ep Y:>KaJIlifli,Uafli a}\aMli51TliHH

JIaMJIap opaCli,Ua Tapl\aJIlilllliHH }\aM,Ua xaJIl\ x

ypraHa,UH. JI 0 r 1151C li ep OCTli CyB.lapH TabClipH,UaH
11 H:>K e H e p JI li K reo 6liliM yUsraplilllJIap Ba TOF :>KliHCJIa-

a CO,Ulip 6yJIa,UliraH Ta
ep l\aTJIaMJIapli,U }\aCli)J.a) XOCCgCliHli ypraHa,J.li.
pliHliHr q,liSliK (l\ypliJIlilll co

e rllH Ma'bHOCIlHIl6HJI,II.llpa,lll. •
1 fpeKtJa «)l.HHaMHC»- Kyq, l\apaKaT, 3~ e

aH
H60paT 6VJlH6, enOJleO»- K;a,II.IlMHH;

H H - rpeKtJa yq cys" •
2 na JI e 0 H T 0 JI 0 ~H Jlaw qHSIIW )l.eMaK)l.Hp.

«re» - Ep, «rpa¢o» Tac p 'PYBqH • Ep' «MOP¢»-
3 TeKTOHHKa- l\ypaMaH, I\Y .' aH TawKHJI TomaH 6YJlH6: «re» - ,
4 feOMop¢OJlOrHH - rpeKqa. yq cyS,II.

waKJI; «Jloroc» - cys eKH ¢aH ,II.eMaK,II.Up.

KlIWH.lap OHrH,rr,al<;a;I.HMsaMOH.1apAaH 6epH aHpllM reo.l0rHK TywyHtJa-
JIap 6)'.lHWlIra l\apaMaH, reOJIOfl1H q,aHH MycTal\H.'1 epaH CllepaTH;I.a 51l\HH,Ua-
nIHa (6yH;I.aH 200 HH.1 H.lrapH) By:>Ky;I.ra Ke.l,UH.

[eo.l0rHHHHHr liJ1MHH TapHxHHH, 6aptla epaH.1apHHHr TapHXH Ka6H,
:>Ka,1JlHTTapHxH 6H.1aH 60FJIHI\ paBHw,Ua ypraHHw JIOSHM. 3HreJIhC «epaH.-
HHHr TYFJ1.1HWI1Ba PI1BO:>K.laHI1WHHWJIa6 tlHl\apl1W npoueccH 611.laH 60F-
.1mql1p», ,UeraH 3AH.

[eo.lofIlH epaHI1 Hw.la6 tlHl\apHlli npoueccH 6HJIaH ysapo 60FJII1K)J,l1p.
i\03Hpfll reoJl0fl1H-I\HAHPYB HWJIapH 3Hr aBBaJI }\ap 6Hp paHoHHHHr

reOu'lOrl1K TySH.1HWHHH Ba yH,Ua ytlpaH,UHraH epoH,UaJIHl\aSHJ1MaJIapml CIlH-
'lHK.la6 )'praHl1lli acoCHAa yTKa3HJIa,UH. CyHrpa 6y epAa MaB)I{YA epoH,UaJ1H
n;a31I.1MaJlapHH I\H,UHpyB yCyJIH, l\asH6 OJIHIll HyJIJIapH aHHI\JIaHaAH.

[eo.10fl151 epaHH Ba reOJIOfli51-pasBe,UKa J1WJIapHHHHr TapHxH pyAa
}\al\HJJ,a o.1HHraH 6aTaepcl1JI MabJIyMOTJIap, TOF :>KHHCJIapl1Ba MHHepaJIJIap,
EpHHHr TapKl16H Ba TySHJIHlliH }\al\H,Uafl1 KOHKpeT HJIMHH TywyHtlaJIap
OnaM.1apHHHr acpJIap AaBOMHAa ep 6aFpH,UaH epoH,UaJIaHHWHAaH TynJIaH-
raH Ta)KpH6aJIap HaTH:>KaCHAa By:>Ky,Ura KeJIraH.

[eO.l0fl1H xaJ11\ xY:>KaJIHrH TaJIa6HHH 1\0HAHpHWH 6HJIaH 6Hpra Ta6HaT
X;o,Ullca.lapH x;aI\H,Uaru l\OHyHH51TJIapHH aMaJI,Ua TeKlllHpa 60paAH.

[eo.l0fl1K 6HJIHMJ1apHHHr By:>Ky,Ura KeJIHWHAa Ba pHBO:>KJIaHHwH,rr,a
ypTa acp 6YlOK OJIHMJIapH - 5epyHHH Ba 116H CHHO aCapJIapH KaTTa POJIh
YIIHa,U)l.

A 6 Y PaM X; 0 H 5 e p y H H H (973-1048) ySHHHHr apa6 THJIHAa
esraH 6Hp l\aTop acapJIapHAa Ep, MHHepaJI py,UaJIap, reOJIOfl1K :>KapaeHJIap
TyFplicHAa :>KYAaa)lwlm6 epHKpJIapHH aHTH6 yTa,UH. Y EpHHHr AYMaJIoI\JIH-
fHra HlliOHHIll 6HJ1aH 6Hpra, yHHHr KaTTaJIHfHHH x;aM 6HpHHtlHJIap l\aTo-
pH,rr,a yJItlaH,UH. 5epyHHHHHHr aCTpoHoMHH TpaKTaTHAarH cxeMaTHK Kap-
TaCH l\a,UHMfH AyHeHH 51XlllH 6HJIraHJIHfHAaH AaJIOJIaT 6epa,UH, y 6y cox;aJJ,a
Fap6 reorpaepJlapHAaH OJIAHHAa TypraH. 5epyHHH yma Bal\TAafl1 ySHHHHr
KapTaCHra aepCOHaBHH MaMJIaKaTJIap Ba KacnHH6ylm MaMJIaKaTJIapHHH
:>KOH.1alllTHpMaH,UH, 6aJIKH XopaSM Ba x.HHAliCTOHHHHr reOJIOfH51CHHli
TI1K.lalllra ypHH116, Ol\ap cyBJIap epaOJIH51THx;al\HAafli HJIMHH epUKpJIapHU
tlHpOHJ1H.I\UJIu6 TaCBHpJIa6 6epaAH. 5epyHHH aHpHM «OJIUMJIap» HHHr xy,UO-
HHHr XOX;HlliH 6HJIaH apHI\JJ,afH cyB 0pl\ara l\apa6 0I\HmH MyMKHH, AeraH
HOT)'FpH epUKpJIapHHH epOIll 3TH6, CyB 0l\HMHHHHr aCJI MabHOCHHH etlH6
Ba y Ta6HaT 1\0HyHJIapHra MOC npouecc 3KaHJIHrHHH TaCAHI\JIa6 6epaAu.
YHHHr epUKpHtla, CyB MapKasra HHTHJIHlli KytlHra 3ra, 6HH06apHH y naCT-
,UaHlOl\opHra Ol<;aOJIMaHAH. TOF 6aFpHAaH 6yJIOl\ eKH epAaH epOHTaH6yJIH6
'lH!<;aeTfaH cyBJ1apHH 5epyHHH epAafH 60CHM KytlHra 60FJIa6 TylllyHTHp-
raH.

LI.ape eTl\HSHl\JIapH x;al\HAa 3ca 5epyHHM ySHHHHr «AX;OJIH 51lllaHAuraH
ep.lap opaCH,UafH MacoepaJIapHHHr OXHpfli 'lerapaCHHli aHHl\JIaw» HOMJIH
acapH,Ua 6yHAaH AeHAH: «KHMKH oy x;al\Aa epHKp lOpHTap 3KaH, y wyHAaH
xy.l0cara KeJlaAH: TOlli Ba lllaF~I.JlJlap x;aM,Ua MaHAa sappatlaJlap TyPJlH
Kytl TabCHpH 6HJlaH TOFAaH a*paJIaAH; KeHliH yJlap YSOI\ Bal\T AaBOMHAa
CyB Ba lliaMOJl KyqH Tyq,aHJlH I\HppaJlapl1 CHHH6 CHJlJIHl\JlawaAH x;aMAa
1O~la.l01\ waK.lra KHpaAH. YJlapAaH ys HaB6aTHAa MaHAa AOHaqaJIap - I\YM



Ba tIaHrJIap naH)J,O6yJIa)J,H. Arap 6y illaFaJIJIap )J,ape y3aHH)J,aTynJIaHCa,
OpaCHra rHJI Ba I\YM KHpH6, 6Hp 6yTyH «XaMHpra» aHJIaHa)J,H.Bal\THHHr
YTHillH 6HJIaH apaJIaillraH HapCaJIap CyB TarH)J,a KyMHJIH6 KeTa)J,H... »

«Arap 6H3 aHa illyH)J,aH )J,YMaJIOI\TOillJIap)J,aHTaillKHJI TonraH TOFJIapHH
ytIpaTCaK, yJIap aJI6aTTa lOl\opH)J,a 6aeH I\HJIraHHMH3)J,eKnaH)J,O6yJIraH,
)J,ecaK6yJIa)J,H.TOillJIap ep yCTH)J,aeKH l\aTJIaMJIapH opaCH)J,aytIpaillH MyM-
KHH. ByH)J,aH npou.ecc Y301\ Bal\THH TaJIa6 3Ta)J,HBa 6H3HHHr TacaBBypH-
MH3)J,aHTailll\apH)J,arH )J,OHMHHy3rapHillJIap 6HJIaH 6eBOCHTa 60FJIaHraH
J\OJIaT)J,alO3 6epa)J,H»1.

BepyHHHHHHr 3aMOH)J,OillH, 6ylOK OJIHM, Ta6HaTillyHOc Ba epailJlacyep
A 6 y A JI H H 6 H C H H 0 (980-1037) J\aM reOJIOrH51¢aHHHHHr pH-
Bo:awaHHillHra y3 J\HccaCHHH I\Yill)J,H. 116H CHHoHHHr reOJIOrHK )J,YHel\a-
paillJIapH yHHHr HJIMHH 1\0MyCH- «AillillH¢O» (I\aJI6HH )J,aBOJIaill) )J,eraH
KHT06HHHr «Ta6HaT» )J,eraH 6yJIHMH)J,aepHTHJIraH, illy KHT06HHHr 6eillHHtIH
I\HCMH MeTeOpOJIOrHKJ\o)J,HCaJIapra)J,OHp.By I\HCMHHHr HKKH 606H )KHHC-
JIapra, MaCaJIaH, MHHepaJIJIapHIJHr naH)J,o 6yJIHill ca6a6JIapHra Ba MeTeo-
pOJIOrHK J\o)J,HCaJIapHHHr KeJIH6 tIHI\Hill MaCaJIaJIapHra 6aFHillJIaHraH.

116H CHHO TOF )KHHCH Ba MHHepaJIJIapmIHr ¢H3HK xoccaCHHH, TOF Ba
BO)J,HHJIapHHHrnaH)J,o 6yJIHill illapOHTJIapHHH TeI{illHpraH Ba yJIap J\aI\H-
)J,arH rHnOTe3aHH pHBO)KJIaHTHpraH.

MaillJ\YP 03ap6aH)KOH MaTeMaTHrH - aCTpoHoMH MYJ\aMMa)J,HacpH)J,-
)J,HHTa6HaTillyHOCJIHK COJ\aCH)J,afH)Ky)J,a Kyn HillJIapH 6HJIaH 6Hpra MHHe-
paJIJIap J\aI\H)J,a«)I(aBoJ\HpHoMa» )J,eraH acapHH 51paT)J,H.By acap)J,a 34 MH-
HepaJI-3yMpa)J" JIabJIH, illnHHeJIb, ¢epY3a, JIa3ypHT, araT, 51illMa Ba 60illl\a
MHHepaJIJIapra xapaKTepHCTHKa 6epHJIraH.

XVI acpratIa aCTpoHoMH51)J,aA pac l' y 6HJIaH n l' 0 JI 0 M e H •
H ¥I H r reOu.eHTpHK CHCTeMaCHJ\yKMpOHJIHK I\HJIH6 KeJI)J,H. Y JIapHHHr
¢HKpHtIa Ep OJIaMHHHrMapKa3H)J,a)KOHJIaillraH, yHHHr aTpo¢H)J,aH 7 caHe-
pa - I\yeill, O,H Ba 5 Ta (Yilla Bal\T)J,aMabJIyM 6yJIraH) nJIaHeTa aHJIaHa)J,H,
)J,e6yHJIap)J,HJIap.

1545 HHJI)J,a nOJI51K OJIHMH H H K 0 JI a H K 0 n e p H H K H H H r
«OCMOH)KHCMJIapHHHHr aHJIaHHillH TyFpHcH)J,a»)J,eraH acapH Haillp I\HJIHH-
)J,H.KOllepHHK Ep y3 YI\H aTpoepH)J,aBa 60illl\a nJIaHeTaJIap 6HJIaH 3ca 6Hpra
I\ye!il aTpo¢H)J,a aHJIaHHillHHH Hc60T 3T)J,H.

YpTa OCHe)J,aMaTeMaTHKa (aJI)Ka6p) Ba aCTpoHoMH51¢aHJIapHHH PHBO)K-
JIaHTHpHill)J,aMaillJ\YP OJIHMYJIyF6eK F051TKaTTa KytI Ba FaHpaT cap¢JIa)J,H.
OCMOH)KHCMJIapHHHTapl\aJIHill 1\0HyHHHH, J\apaKaTHHH, COHHHH)KyMJIa-
)J,aH, I\yeill CHCTeMaCHHH6HpHHtIHJIap l\aTopH)J,aTyFpH TaJII\HH I\HJI)J,H. ~.:

Ta6HaTillyHOCJIHK cOJ\aJIapH)J,aKyn 51HrHJIliKJIap 51paTI'aH M. B. JI 0 -
M 0 HOC 0 B (1711-1765) reOJIOrH51 Ba MHHepaJIOfH51 cOJ\acH)J,a J\aM
caJIMol\JIH HillJIap I\HJI)J,H.JIOMOHOCOBYilla Bal\TratIa reOJIOfH51Ba MHHepa-
JIOrH51cOJ\acH)J,aHHFHJIraH MaTepHaJIJIapHH TynJIa6, Ha3apHH )KHJ\aT)J,aH
aCOCJIa)J,HBa yHH illyH)J,aH HJIMHH)J,ap3)l{ara KyTap)J,HKH, Fap6HH EBpona
ra6HaTillyHOCJIapH 6y )J,apa)Kara 100 HHJI)J,aHKeHHH eT)J,H.

M. B. JIoMoHocoBHHHr 1757 HHJI)J,atIHI\I\aH «0 CJI051X3eMHblX» (<<Ep
l\aTJ@MJIapH J\aI\H)J,a»)KHT06H)J,a- «Ep y3 TapHxHra 3ra, yHHHr 6y TapH-

1 BeJleHHUKlIii A. M. A6y PaHl\OH Bepymlii, JIeHHHrpaA yHHBepcHTeTH HallIpH,
1949, 207- (jeT.

XH J\aMMa Bal\T y3rapH6, pHBO)l{JIaHH6 Typa)J,H, TOFJIap naH)J,o 6yJIa)J,H,
yJIap eMHpHJIa)J,H,51HrH)l{HHCJIap J\OCHJI 6yJIa)J,H»,)J,eH)J,H.M. B. JlOMOHO-
COBHHHr ¢HKpJIapH yHHHr reOJIOrHH ¢aHHHHHr aCOCtIHCH3KaHJIHrH)J,aH
)J,apaK 6epa)J,H.

1773-1774 HHJIJIap)J,a neTep6ypr)J,a TOF-KOHcaHoaTH YI\YB lOpTHHHHr
OtIH.1HillH PoccHH)J,a reOJIOrHHHHHr pHBO)l{JIaHHlllHra acoc COJI)J,H.XVIII
acpHHHr HKKHHlIH HpMHra KeJIH6, neTep6ypr <l>aHJIapAKa)J,eMHHcH1\01llH-
)J,a POCcHHHHHr EBpona Ba OCHe I\HCMHHH ypraHHill Mal\ca)J,H)J,a KaTTa
3Kcne;I.Hu.HH TaillKH.'I 3THJI)J,H. 3Kcne)J,Hu.HHJIapra C. n. KpailleHHHHH-
KOB (1713-1755), l1. r. Ba C. r. rMeJIHHJIap (1709-1755, 1745-
1774), n. c. naJIJIac (1741-1811),11.11. JleneXHH Ba 60illl\a a)l{oHH6
Ta)J,I\HI\OTllH.'lap 60illtIHJIHK I\HJI)J,H.3Kcne)J,Hu.HH l\aTHaillllHJIa pH POCCHH
reorpaepHHCH, reOJIOrHHCH. MHHepaJIOrHHCH, epayHa Ba epJIOpaCH J\aI\H-
)J,a a)KOHH6 HJIMHH MarepHaJIJIap TynJIa)J,HJIap.

B. M. C e B e p r H H (1765-1826) y3 )J,aBpHHHHr a)KOHH6 MHHepa-
JIOrH Ba XHMHrH 3)J,H. Y Y3HHHHf «MHHepaJIOfH51 JIyFaTH» Ba 60illl\a
KanHTaJI aCapJIapH)J,a Yilla Bal\TfatIa MHHepaJIOrH51ra )J,OHp 6yJIraH Ma1;>-
JlyMOTJIapHH My)l{acCaMJIaillTHp)J,H. OJIHM y3 )J,Hl\l\aTHHH l\a3HJIMa 60li-
JIHKJIap reOJIOrHHCHra l\apaT,TUI Ba yHra KaTTa 3'bTH60p 6ep)J,H. B. M. Ce-
BeprHH 6ylOK OJIHM M. B. JIOMOHOCOB BaCHHTHra Kypa, 1809 HHJI)J,a
«OnbIT MHHepaJIOrHtIeCKOrO 3eMJIenHCaHHH POCcHHcKoro focy)J,apcTBa»
)J,eraH KHT06HH e3)J,H. Y MHHepaJI 60HJIHKJIapHH ypraHHillHH Ba yJIap-
HHHr caHoaT ~aM)J,a TeXHHKa)J,arH a~aMHHTHHH Tapnl6 I\HJI)J,H.)I( eM C
X e T T 0 H (1726-1797) «Ep Ha3apHHcH» )J,eraH KHT06H)J,a M. B. Jlo-
MOHOCOBFO.HJlapHra YXillaill 3aMoHaBHH ¢HKp.JIapHH OJI)J,HHra Cyp)J,H.
XeTToH Ta6HaT)J,arH ByJIK3H npou.eCCJIapHra KaTTa a~aMHHT 6ep)J,H,
yJIapHH Ep ~aeTH TapHxH)J,a KaTTa acocHH ¢aKTop )J,e6 i\Hc06JIa)J,H.
KeHHHlIaJIHK XeTToHHHHr 6y l\apaillJIapH reOJIOrH51TapHxH)J,a n JI y T 0-
H H 3 M Ta'bJIHMOTHHHHr By)Ky)J,ra KeJIHillHra acoc 6yJI)J,H. By Ta'bJIHMOT
HeMHC OJIHMH A. r. Be pH e p 60illtIHJIHK I\HJIraH «HenTyHHCT»1 JIap
Ha3apHHCHra l\apIIiH lfHI\)J,H. MHHepaJI, py.na Ba TOF )l{HHCJIapH MyTa-
xaCCHCH HenryHHcT A. r. BepHep epHKpHlIa, epOH)J,aJIHl\a3HJIMaJIapHHHr
KeJIH6 tIHI\HillH)J,a 3Hf aCOCHHepaKTOp CYB, 51'bHHJ\aMMa Hapca cyBHHHr
liillH HaTH)KaCH)J,anaH)J,O6yJIa)J,H.

XVIII acp OXHpH Ba XIX acp 60illJIapH)J,a HHrJIH3 OJIHMH B H JI b 51M
C M H T (1769-1839) cTpaTHrpaepH5I Ba naJIeOHTOJIOrH51ra acoc COJI)J,H.
YHHHr epHKpHra Kypa TOF )KHHCJIapH l\aTJIaMJiapH 6Hp-6HpH)J,aH epaI\aT
Y3HHHHf neTporpa¢HK TapKH6JIapH 6HJIaHrHHa 3Mac, 6aJIKH yJIap)J,a
TOillra aHJIaHraH J\aHBoH Ba yCHMJIHK 1\0JI)J,HI\JIapH60pJIHrH 6HJjaH ~aM
epapl\ I\HJIa)J,H. . •

IIIyH)J,aH I\HJIH6, B. CMHT reOJIOrHK J\o)J,HCaJIapHH TeKillHpHill)J,a,
cTpaTHrpa¢H5I illKaJIaJIapHHH Ty3Hill)J,a naJIeOHTOJIOrH5IHHHr TeKillH-
pHill MeTO)J,JIapH3Hr TyFpH yCyJI 3NaHJIHrHHH Hc60TJIa6 6ep)J,H.

ATOI\JIH ¢paHU.Y3 OJIHMH )I(op)K KlOBbe (1769-1832) napH)K
511\I1HI1)J,arH-IfyKI1H)J,I1TOF)KI1HCJIapHHHypraHH6, fKy)J,a Kyn ~aHBoH I\OJI-
)J,I1I\JIapI1HI1~lI1F)J,I1.YJIapHI1 TeKillI1pHill HaTHfKaCI1)J,al\a)J,I1MrH TOF)l{I1HC-
JIapI1 l\aTJIaMJIapI1)J,aH TOnHJIraH J\aHBOHJIapHH KyntIHJII1rH HYl\oJII16 KeT-



raHJ1HrHHH Ba HHC6aTaH elll naJIeOreH .n:aBpH eTI\H3HI<;JIapH.n:arHTOlllra
aHJIaHraH xaHBOHJIap 3ca X;03HprH x;aHBOHJIapra 5JI\HH3KaHJIHfHHH aHHI<;-
JIa;m. )1(. KIOBbe TOlllra aHJIaHraH x;aHBOHBa )'CW\f.lHKJIap TyFpHCH,J.arFI
5JHrH co~a - IIaJIeOHTO.10rH5Jra acoc COJI;LH.Illy 6H.1aH 6Hpra >K. KIOBbe
6110.10rH5J;LarH3BOJIIOUHOHI<;apalllJIapra 3H.n:6yJIraH Ba epaHHHHr PtIBO)i{-
.1aHHlllJ1ra CaJIOHH TabCHp KypcaTraH KaTaCTpoepH3),of Ha3apH5JCHHH
5JpaT;LH. YHHHr epHKpHtIa, x;ap 6Hp .n:aBpHHHr J.;aHBOHBa yCHM.1HKJIapH
y3 .n:aBpH;La naH.n:o 6y.na.ll,H Ba y.1a.ll,H. ,[LeMaK, Ep 6Hp HetIa HHpHK Ka-
TOCTpoepaJIap (x;aJIOKaTJIap) HH y3 60lllH.lI,aH KetIHpraH. HaTH)i{a.ll,a
l\a.n:UMrH x;aHBOH Ba yCHMJIHKJIap yJIraH yJIapHHHr ypHHra 5JHrHJIapH
BpKy.n:ra Ke.lJraH, .n:eraH xaTO xyJIOcara KeJI.n:HBa 3BOJIIOUHOHTapai<;-
i<;HeTHH HHKOp i<;HJI.n:H.IK. KIOBbeHHHr KaTaCTpoepH5J Ha3apH5JCH )'llla
)l,aBp;La KeHr Tapi<;aJI;LH Ba KyntIHJIHK TOMOH;LaHTaH OJIHH;LH.Ey Ha3a-
Plf5JHH Kana OJIIB1JIap.n:aH JIeonOJIb)l, Eyx (1774-1853), :3JIH-
.lI,e~E 0 M 0 H (1798-1874) Ba 60llli<;aJIap xa:vI I\YJI.1a6-I<;YBBaTJIa;LHJlap.

YrraH acpHlIHr 6olll.1apll,J.a X;yIOlpOHo1HKI\H.1H6 Kf'JIraH KaTaCTpoepH3M
Ha3apH5JCHra i<;aplllH HHr.11f3 OJImm LI. J1 51H e JI JI b (1797-1875) l\aT-
THt<; 3ap6a 6ep.n:H. LI. JI5JHe.1.1bXIX acpHHHr 30- ihIJI.1aplI,J.a e3HJIraH
«[eOJIOrH5J aCOCJIapH» ,neraH KanHTaJI aCapH;:I,a ep 103aCH.lI,am y3rapHlll-
JIap reOJIOnIK epaKTOpJIap-lllaMOJI, ,neHrH3JIap, M)'3JIHKJIap, ByJIKaH Ba
6olllJ<;aJIap TabcHpH,na CO.n:Hp6yJIa)l,H, )l,eraH. Y 6y epaKTOpJIap 6yryH
reOJIOrHK ,naBpJIap )l,aBO~m.ll.a TabcHp 3TH6 KeJIraH, ,ne.ll,H Ba YTMHlllHH
5JXlllH TylllyHlIlll yLJyH x;03HprH 3aMOH y3rapHlllJIapHHH CHHLJHKJIa6yp-
raHHlll KepaK, )l,eraH aKTya.'lH3M. MeTo.n:HHHacocJIa6 6ep;LH.

LI. JI5II1e.1.'lHIIHr H.1:\olHHTa;LI\HI\oT HWJIapH reo.10rH5JHIlHr pHBOR<.laHH-
llllf)l.a Kana pOJlb ·)'HHa.ll.H. AmlO yHHHr Tab.1H\!OTII xaTOJIap;LaH XOJIH
3Mac 3,'J,H.YHllHr EpHllHr PIIBO)K.1aHHWHaCTa-ceKHH - 3BO.110UHOHHyJI
6H.laH .lI,aBO).,13TallH, .1eKIIH I\a,'J,H\lfII reo.l0fIlK Y3raplIlll.lap J.;03Hpm reo-
JIOrHK Y3raplIWJIap.n:aH CHepaTBa COHR<Hx;anIAaH epapI<;1<,IIJI;\!8H,J,HAeraH
epHKpH, a.16aTTa xaTO 3)].H.

XIX acpHllHr HKKIIHtIH 5Jp\1H;I,a5llllaraH B .1 a)l, H M H P 0 H Y epP H-
e B H tI K 0 B a JI e B C K H H (1842-1883) naJleOHTOJIOfIl5J coxacH.n:a
3BOJIIOUHOHHa3apH5Jra acoc COJI)l,H.Y opraHH3MJIapHHHr DHBO/K.1aHlIlllH
npOueccH)l,arH Y3BHH 60F.naHHWJlapHHII TaC)l,HK,JIa6, YJIapHIIHr Talll[<;II Ky-
pHHHlllH;I,am Y3rapHlllJlapHHHr ca6a6HHH KypcaTIl6 6ep)l,II Ba 6yH,D,aMy-
~HTHHHr pOJIH Kana 3KaH,lHrI1HH aHTH6, opraHH3;\1 Ba MYX)IT opaCII.n:afH
y2apo 60F.laHlflllra Kana axa\lH51T 6ep,'J,u.

XIX acpuHHHrIIKKHH~H 5lp~1H,LI.aeppaHUY3o.lInm :3.1H-;J.e-EmloH EpHllHr
TeKTOHHKHy.1 6H,laH naH,LI.O6y.1HWIl xaI\II,D,afII KOHTpaKUIl51nmOTe3aCHHH
~paT)I,H. Ey nmOTe3a KaHT Ba JIan.lacHHHr I\ye-w CHCTeMaCIIHIlHr naH.lI,O
0YJIHlllH x.aI<,H.lI,arnl\apalll.lapHra aCOC.1aHraH65'.1116,yJIapHllHr epHKpHtIa

C
Ep I<;atIOH.lap.n:I1puCYlOt<,R<HC;\I)l,aH1I60paT 65·.lraH, y COBHWII HaTII)J{acH.n:a

~I<;HJIraHBa ep nycTllHHHr Tallll\H I<,aTJIaMH)I,aTOF6ypMaJIaHllw.lapH X.OCHJI
6yJIraH. ABCTpH51reOJIOrI1 :3;J,yap.ll.:3lOcC (1831-1914) KOHTpaKUH51rJmo-
Te3aCHTapaep.ll,OpH3,1I)!, y «EpHHHr I\lIe¢acH» HOMJIII3 TOMJIII l{anHTaJI aca-
pH)l,a KOHTpaKUH51rHnOTe3aCilra acoc CO.'l;J,H. •

Eu Ey ;J.aBp,'J,a ~ nycTHHHHr 3Hr K)'n 6yKH.lraH Ba K.a.1IlH tI)'KHH,J,HJIap
-.::ynJIaHyBLJHR<OH.'lapH- reocHHK.1HHa.l.1ap x.aI<;lI,'J,arn rHnOTe3a naH.lI,O
OyJI.n:H.Ey mnOTe3aHIIHr BaKH.1JIapH,J,aH6Hpll a\lepHKa.1I1K reo.l0r>K e M C
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)13 H a (1813-1895) 3)1.11.KeHHHtIa,ll1K 6y nmOTe3aHI1 eppaHlly3 reOJIOrI1
:3 M H J1 b 0 r (1861-1927) y3 aCapJIapH)I,a .lI.aBOM 3TTHp;I,l1.

X I X aCpHI1Hr oXHp.lapH.lI,a aTOI\JIH pyc reOJIorw Yl. B. fv1..Y III K e T 0 B
(1850-1902) 2 TO\I,'J,aHH6ppaT «<PH3I1K reO.l0rH51» asapHHI1 e~!,,6 TyraT.n:H.
XIX acpHHHr oXHp,lapl1,'J,a (1886-1888) MywKeToB Ypra OCHe u(HJIrapHr~
T K[\CTOH)'.lKaCH) ;:I,a reO.10fHK Ta,LI.I<;HI<;OT.1ap0.lH6 60P.ll,HBa YpTa OCHe

yp rll51CHra 6aFHW.1aHraH «TvpKHCTOH» )l,eraH H.l~1HHacap 5JpaT.n:H.Ey
reo.10 J 6 u III$'pTa OCHe reO.10rH51CHXaKHAarH HpHHLJI1H.1MHH acap 3.l1.H. y
~~~~H 6Hpra Yl. B. MywKeToB, r. iJ,. POMaHoBclmH 6HJIaH 611pra 1884 HHJI-

a'TyPKHCTOHHJiHr 6I1PHHl{H reOJIOfHK KapTacHHH Ty3,'J,H.
)I, X I X acpHHHr HKKHHtIH 5lP\1H Ba XX acp 60wJIapl1Aa 5llllaraH aToI\JIIt

C O.lHMH A. n. K a p II H H C K H H (1847-1936) Y3HHHHr 55 HH,TIJIHK
~~\IH(I epao.1H51TH,'J,a500 )l,aH OpTHl<,aCapJIapHHH reO.l0fH51HHHr TypJIH Ma-
ca.1a.1apHra - TeKTOHHKa, CTpaTHrpaepH51,na.1eOHTO.10rI15J,neTporpaepH51,
1\a3H.l:>la 6011.1HK.1apreO,10fH51CHra 6aFHwJla,'J,H. Illy ca6a6.1rI yHH «pyc

"orH51CHHHHr OTaCH».lI.e6aTaH.lI,IUap. YHIiHr HR<O)l,H,!I.aTeKToHHKa Maca-
reo.. P E
JIa.lapll acoCHH 5'PHHHH3ra.l.la)l,H. Y.1ap HtIH.lI,a OCCH51Bpona I\HCMHHHHr
CTpyl<TypacH Ba PHBOR<.laHHWHra,'J,OHp·acap.lap a.10X;H,!I.~axaMH51Tra 3ra.
A. n. KapnHHCKHIl Y3HHHHr Ky3aTHw.1apHra aCOCJIamlO, POCCH5J IIJIaT-
¢ \1aCHHHHr 6HpHHLJHIIa,leoreorpaepHK KapTaCHHH Ty3a,'J,H. Ey Kapra.ll,a
)I,~~~H3TpaHcrpeCCH51CH(60CH6 KeJIHWH) Ba perpeCC~51CH(I<;aHTH6KeTHWH)
ep rrycTHHHHr Te6paHMa BepTHK3JI x;apaKaTH TY¢3H.1H By~y.ll,ra KeJIa)l,H,
.lI,e6TyWyHTI1pa)l,H. KapIIHHCKHH reOJIOfH51KOMHTeTH;:a 18 HH,' .lI,HpeKTOp
Ba3H¢acHAa IlW,la)l,H, OKT516pb peBoJ11011H51CI1)1,aHKeHHH 3ca )l,e51pJI}i 19
HHJI (1917-1935) PC<pCP <paH.lap aKa.ll,eMH51CHHHHrnpe3H;I,eHTI1 6yJI)I,H.

AKa,'J,eMHK<P. H. l.J: e pHIl weB (1856-1914) POCCH51reOJIOrH~CH-
HH ,lyHTa3aM Ba II,laH aCOCH,!I.aypraHH6 Kana HWJIap I<,H.1)1,11.¢. H. Iep-
HHWeB 6H.laH A. n. KapmlHCKHH pa>\6~p.1HrH)I,a PoccH51,!I.a

u
6HpHHtIHreo-

JIOrH51 My3eHH TaWKH.l 3TH.l;1.l1. KeHI1l-ftIa.1HK 6y My3eHra aKa.ll,eMHK
n. Yl.C Ten a H'0 B (1880-1947) pax.6ap.1HK I\~lJ1,!I.H.

POCCIl51;i,areO,TIOfjl51epaHHHHHTpHBOR<JlaHHwHra MocKBa yHIfBepcHTe-
THHHHr npoepeccopIl A Jl e K C e H neT p 0 B H tI naB ,lOB (1854-
1929) Kana x.Hcca I\)'WAII. A. n. naBJIO~ rra.1eOHTOJIOfH51::ox.aCH)I,a-aco-
caH BOJIra6yHHHHHr IOpa Ba 6yp eTl<;I13HI\JIapH ~CTH)I,a KynpOl<; HWJIa,!I.H.

A. n. naBJIOB POCCH51n.1aTepopMaCHMe3030:1 3paCHHH~r CTpaTHrpa-
epHHCHBa naJ1eoreorpaepH51CHra acoc CO.l)1,HBa 6HpHHtIII 6ym16 aMMOHHT
Ba 6e.leMHHT epayHa.1apIlfa Ty,1a-T)'KHC TabpHep 6ep)l,H. Illy 6IlJ1aH 6Hpra
II\.Hry.1H TOF CTpyKTypacIlHH TeKWHp,!I.H. POCCHH n,laTepop).,1aCHTeppHTO-
pHHCll,'J,afll TeKTOHHK l{)'KHw.lapHlI aHHI\.la;:I,H Ba y.lapra «CHHKJ1H3».lI,e6

HOM 6ep,!I.H. .
XIX acpHHHr HKKHH1.JHHp\1H,J,a,;~0.10rH51 epaHlIuHHHr pHBOR<JIaHHlllH;J,a

neTpOrpa¢H51 co=\acH ;\lyx.m1 pO.lb YHHa;l.H. 1829 HlI.1;I,a HHrJl1l3 epH3HrH
B 11.1 b 51~I C H H K 0.1 H H H' r (1768-1851) no.151pH3aUH51.1aHraHnpH3-
Ma.lapHH Kaw¢ 3THWH IleTporpaepll51;I,a KeCKHH6ypHJIHlll 5l~a)l,H. 1831 H~.1-
.n:a HHKOJIb y3 npH3MaCHHHTOP R<HHCoTIapHHHIfi'TapKH6HHHypraHHlll.ll,a I<;yJ1-
JIa.ll,H JIeKHH yHHHr 6y Kalll¢HeTH XIX acpHHHr ypTaJIapHratIa HlllJIaTHJI-
Ma)l,H'. KeHHHqaJIHK HHrJ1H3 ra6HaTlllyHocH [e H pH K JI HepTO H Cop 6 H
(1826-1908) nOJlHPH3allH51.1aHraHnpH3MaJiap ep.ll.aMH.lI,aTOFR<HHCJIapHHHHr
lOIll\a KecHMJ1apH(lll.lHep) HlI MHKpocKon OCTH;l.aTeKlllHpHlll ycy.1HHH Kalllep
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I\HJI,D,HBa 6y 6HJIaH MHKpOCKOnHKneTpOrpa¢HflHH 5IHa .1\aMpHBO)KJIaHTHp,D,H. •
fepMaHH5I,D,a<l>ep.n.HHaH,D,UHpKeJIb (1833-1912), fappH P03eH6yIII (1838-
1914), <l>paHI.J;H51,D,a<l>ep,D,HHaH,D,<l>yKe (1828-1904), ABryCT MHIIIaJIb-JIeBII
(1844-1911), POCCH5l,D,aA. D. KapnHHCKHI1, A. A. I1HocTpaHIl,eB (1843-
1919), E. C. <l>e,D,0POB(1863-1919), l.fexOCJIOBaKH51,D,a3MaHy3JIb BOPHCHH
(1840-1881) Ka6H OJIHMJIap TOF )KHHCJIapHHH MHKpOCKOn,D,aTeKIIIHpHIII
Ka6fI HIIIJIapHH IOI\OPH,D,apa)Ka,D,apHBO)KJIaHTHp,D,HJIap.

XIX acpHHHr OXHpJIapH,D,areOJIOrH5I- MHHepaJIOnl5I¢aHH,D,aH Tynpol\-
IIIyHOCJIHK ¢aHl1 a)KpaJ1H6 'lHI\.D.H. By ¢aHHH By)Ky,D,ra KeJIHIIIH,D,aaTOI\JlH
pyc OJIHMH B a C H JI H 11 B a C H JI b e B H 4 n 0 K Y 4 a e B (1846-
-1905) HHHr XH3MaTH KaTTa,D,Hp.

Illy ,D,aBpp.a reOJIOrH5IHHHr 3Hr MY.1\HMTapMol\JIapH;I.aH ep nycTHHHHr
Ty3HJIHIIIH TyFpHCH,D,arH MYX;HMcOJ\aJIapH,D,aH,\Hc06JIaHraH TeKTOHHKa Ba
reOMOp¢OJIOrH51 aJIoJ\H,D,au6yJIH6 a)KpaJIH6 4Hl\a,D,H. ByJIap MaIIIX;yp OJIHM-
JIap TOMOHH,D,aHTapal\I\HH 3TTHpHJI,D,H.feoJrOrH5IHHHr TeKTOHHKa cOJ\2cHra
OJIHMJIap,D,aH

u

3,D,yap.n.310cc (1831-1914), MapCeJIb BeTpaH (1847-1907),
AJIb6epr feHM (1847-1937), POCCH5I,D,aA. D. KapnHHCKHI1 Ba 60IIII\aJIap
CaJIMol\JIH X;Hcca I\YIII,D,HJIap. feoMop<pOJlOrH5I cOJ\aCH,D,a)KOH BOY3JlJI
(1834-!902), AJIb6peXT DeHK (1858-1945) Ba pyc reOJIor OJIHMJIapH,D,aH
AJIeKCeH DeTpoBH4 DaBJIOB (1854-1929), }IKOB CaMOHJlOBH43,D,eJIbIIITeHH
(1869-1952), Fap6HH EBpona OJIHMJIapH,D,aH<l>PHll,Maxa4eK (1877-1958), r
BaJIbTep DeHK (1888-1925) na 60IIII\aJIa p Kyn HIII I\HJI,D,IIJIap. j

MaMJIaKaTHMH3,D,a reOJIOrH5I <paHH ¢al\aT YJIyF OKT5I6pb COll,HaJIHCTHK
~eBOJIIOll,H51CH,D,aHKeHHHrHHa Te3 pHBO)KJIaH,D,H.YpYlU,D,aH OJI,D,HHnI6eIII
HHJIJIHKJIapHHHr KaTTa l\ypHJlHlUJlapH reOJlOrH5I ¢aHH OJl,D,HraF05IT MYX;HM
Ba3H<paJIap l\yH,D,H. feOJIOrH5I Ba pa3Be,D,Ka HlUJlapHHHHr 5IHrH yCyJlJIapH
HlUJIa6 4HI\HJI,D,H,I\H,D,HpyB HlUJIapHHHHr 5IHfH yCyJlJlapH TOnHJl,D,H.I03Jla6
KOpXOHaJIap, MHHrJla6 pa3Be,D,Ka-l\H,D,HpYBBa reo¢H3HKa TeKlUHpyB nap-
TH5IJIapH MaMJIaKaT.~MH3 TeppHTOpH5ICHHH, aj1HHI\ca Y301\ paHOHJIapHH _
CH6Hpb, $TpTa OCHe, ApKTHKa, DpHMopbe YJlKa.1apH,D,areOJlOrHK TeKIIIH-
PYB HlUJIapHHH aB)K OJI,D,HpH61060p,D,H.

3Hr aCOCHHBa3H<pa MaMJIaKaT TeppHTOpH5ICHHHHr TypJlH MaCIIITa6,D,afH
reOJIOrHK KapTaJIapHHH Ty3HIII 3,D,H.

CCCP <l>aHJIap AKa,D,eMH5ICHra l\apaIl!JIH HvlMHH TeKlUHpHlU HHCTHTyT- i
JIapH, JIeHHHrpaMarH ByTyHHTTH¢OI\ reOJIOrH5I HHCTHTyTH (BCEfEH),
He<P.:b HHCTHTyTH, TOF-KOIf caHoaTH HHCTHTyTH, MOCKBa, JIbBOB, $Tpra
OCHe Ba KaBKa3 yHHBepCHTeTJlapH J\aM,D,aMOCKBa reOJIorH5I-pa3Be,D,Ka
HHCTHTyTH reOJIOrH5I cox;aCH,D,a KaTTa-KaTTa np06JIeMaJIapHH x;aJI 3T-
,D,H.

Y JIyF BaTaH ypyIIIH,D,aH KeHHHrH ,D,aBpJIap,D,aByTyHHTTH¢OI\ feoJIo-
rH5I MHHHCTpJlHrH Ba 6y MHHHCTpJIHK l\oIIIH,D,a Ep 60HJlHKJlapJ1HH I\Y-
pHI\JIaIII MyaccaCaJlapH TalUKHJI 3THJI,D,H. t

. 1956HHJI,D,a6HpHH4H MapTa CCCP HHHr 1:2 500 000 MaCIllTa6JIH reOJIO- T
fHK KapTacH HaIIIp I\HJIHH,D,H.ByH,D,aI1KapTaHH HaIIIp I\HJIHHHlUH reOJIOfH5I 11

<paHHHHHr )Ky,D,a KaTTa IOTYI\JIapH,D,aH6HpH 6yJI,D,H.
feOJIOrH5I COx;aCH,D,arHHa3apHI1 Ta,D,I\HI\OTJIapIOKCaJI,D,H.COBeT OJIHMJIa-

pH,D,aHA. n. ApXaHreJlbCKlfI1, B. A. 06pY'leB, M. A. YCOB, H. C. IIIaTcKHI1, ,
B. B. BeJIoycoB, M. M. TeT5IeB, M.B. MypaToB, B. E. XaHH, A. A. Bor,D,a-
HOB, B. H. DonoB, H. D. BaCHJIbKOBCKHHBa 60IIII\aJIapHHHr HJIMHH MepocH
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CaJIMOI\JIH,D,Hp.H. C. IllaTcKHI1 paJ\6apJJHrH,D,a«CCCP TeKTOHHKaCH»(1933)
,D,eraH MOHOrpa¢H51 60CMa,D,aH4HJ\,D,H.

CCCP,D,a reOJlOrH5I ¢aHHHHHr 5IHfH TeKTOHHKJ\apaKaTJIap HeOTeKTOHHKa
(6yHHHr aCOC4HCHB. A. 06py4eB), CeI1Cl'vIOJIOrH51(B. A. DeTpyIIIeBcKHH)
Ba TeKTOHHK ¢113HKa cOJ\aJIapH 5IXIIIH pHBO)KJIaH,D,H.

B. H. DonoB (1938) 3ca Ep x.aI\H,D,a5I,D,pOrHnOTe3aCHHHHlIIJIa6 4HI\,D,H.
B. B. BeJIoycoB «feoTeKToHHKaHHHr aCOCHI1MaCaJIaJIapH (1948) ,D,eraH
KHT06H,D,aEpHHHr pHBO)KJIaHHIIIH )/jaI\H,D,arH pa,D,HOMHrpall,HoHmnOTe3aHH
TaK,D,J1M3T,D,H. u

.KeHHHfH 10-15 HHJIJlap,D,a Y 36eKHCTOH,D,apemOHaJI reOJIOfH5I Ba
reOTeKTOHHKa, rec¢H3HKaHH pHBO)KJIaHTHpHlU,D,a6Hp l\aH4a eIII OJIHMJIap
eTHwH6 4HK.,D,H.Ill. n. naB.1aTcB, M. O. AX.Ma,D)KOHOB, O. M. BOpHCOB,
B. B. TaJIbBHpCKHH, T. Bc60:>KOHOB Ba 6clUK.aJIap lUyJlap :>KyMJIaCH,D,aH-

,D,Hp. u"

A. E. <l>epcMaH, B. 11. BepHa,lI.CKHH, A. K. BOJI,lI.HpeB, A. f. BeTex-
TIIH, H. A. CMOJIb5lHHHOB, A. C. YKJIOHCKHHJIap MHHepaJIOfH5I J\aI\H,D,a
j1IJpHK MOHOrpa¢H51 Ba ,lI.apCJIlIKJlap 5IpaT,lI.HJIap.

COBeT ,lI.aBpH,D,areOXHMH5I )J(y,D,'aTe3 pHBO:>KJIaH,D,H.B. 11. BepHa,D,cKHI1
Ba A. E. <l>epcMaH TOMOHH,lI.aHaCOCJIaHraH reOJIOfH51¢aHHHHHr 6y cOJ\acH
KeHHH4aJIHK A. D. BHHOrpa,lI.OB, n. l1. III4ep6aKoB, A. A. <;;:ayKoB ~.a
60wI\aJIapHHHr 6eBocHTa pa:>\6apmlrH,D,a yC,D,HBa pHBO:>KJIaH,lI.H.YpTa OCHe-
,lI.a MeTaJIJIoreHH5I Ba neTpOrpa¢H5IHH pHBO:>KJIaHTHpHw,D,ax.. M. A6,D,YJI-
JIaeB, 11. x.. X.aMp060eB, 11. M. MHpXO:>KHeB, X. H. BOHMy:>\aMe,D,OB
Ba 11. M. l1caMy:>\aMe,D,OBJIapF05lT KaTTa HIII OJIH6 60P,D,HJI~p.

B. 11. B epHa,D,CKHHHJIMHI1 HIIIJJapH,D,areOXHMHK :>KapaeHJIap,D,arH.t5HO-
JJOrHKOMHJJJIapra Kana ax;aMH5IT 6ep,lI.H. YHHHr 6y X;aI\H,lI.arH¢HKpJJapHHH
A. D. BHHorpa,D,OB TaKOMHJJJJaIIITHp,lI.H,y THpHK opraHH31\1JIap TapKH6H,B,a
,D,e5lpJIHJ\aMMa XHMHK 3JIeMeHTJIap 60PJIHfHHH aHHI\JJa,lI.H. u

COBeT reOJIorJJapH ep OCT1IcyBJlapHHHHr x;apaKaTH Ba 30HaJIapra 6yJIH-
HHWH, MHHepaJI cyBJIap X,aI\H,D,arHHa3apH5IJIapHH HlUJJa6 4HI\)!.HJIap. fH,D,-
pOreOJIOfH5I COXaCH,D,aH. <1>.Dorpe60B, B. C. l1JIbHH, K. H. KaMeHCKHH,
O. K. JIaHre, H. 11. TOJICTHXHH, H. H. CJIaB5IHOB, F. O. MaBJIOHOB,
M. C. X.acaHOB Ba 6owI\aJIap KaTTa IIJJMHH HIII OJIH6 60p,D,HJIap. AHHHl\ca,
HH:>KeHepJIHK reOJIOfH5ICH Ba Ce}ICMOJIOfH5IHHpHBO:>KJIaHTHpHIII,D,aaKa,D,e-
MHK F. O. MaBJIOHOBHHHr XH3MaTH Kana. He¢Tb KOHJJapHHH ypraHHwra
l1. M. fy6KHH, $TpTa OCHe,lI.a O. M. AKpoMxy:>KaeB Kyn X;Hcca I\YW,lI.H.

fH,D,poreOJJOfH5IHHHr TaKOMHJIJJaIIITHpHlU,D,a aKa,D,eMHK <1>. D. CaBa-
peHCKHI1 (1881-1946) MYX;HMPOJIb yHHa,D,H.Y CCCP <l>aHJIap AKa,D,eMH5ICH
1\0IIIH,lI.afH rH,lI.pOreOJIorH5Inp06JIeMa JJa60paTOpH5ICHra pa:>\6apJIHK I\HJI,lI.H.
YHHHr HIIITHpOKH,lI.a1944HHJI,D,am,D,pOreOJJOfH5IBa HH:>KeHepJIHKreOJlOrH5I-
CH 6YI1H4a 6HpHH4H YI\YB ,lI.apCJIHKJIapH ~paTHJI,D,H.

Y JIyF OKT5I6pb peBOJIIOll,H5ICH,D,aHKeHHH COBeT l1TTH<pOI\H,D,aI\opa Ba
paHr,D,Op MeTaJIJIap, KYMHP, He¢Tb, ra3 reOJIOfH5ICH, reO¢H3HKa, MeTaJIJJO-
reHH5I, oKeaHIIIyHOCJIHK, CeHCMOJIOfH5IKa6H Cox;aJIap By:>Ky,D,raKeJI,D,H.

feoJJor OJJHMJJapHMH3MaMJJaKaTHMH3,D,afH MHHepaJI pecypCJJaPuHHHr
3anaCJJapHHH aHHI\JIa,lI.HJIap. Fap6HH CH6Hpb He¢Tb-ra3 KOHJIapH, Y36e-
KHCTOH,D,aMypyHTOB, fa3JIH, OJJMaJIHI\, OJITHHTOnraH Ba 60IIII\a Kyrr
KOHJIap' IIIyJIap :>KyMJIaCH,D,aH,D,Hp.

feOJIOrH5I ¢aHH X;03HprH 3aMOH HJIFOp COBeTTeXHHKaCH Ba ¢aHH IOTYI\-
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JIapH)l.aH KeHr cj:JOH)l.aJJaHH6, )l.eHrH3 Ba OKeaHJIapHHHr reOJIOrH51CHHH Ba

~cj:JOH)l.aJIH a3HJIMaJIapHHH

a

YpraHMO~a.

Ep WapHHH KOCMOC)l.aH TeKWHpHW yCyJIH 6HJIaH TerHW.1H cj:JOH)l. ~m

l\a3HJIMa KOHJIapHHH Ba CTpyKTypaJIapHHH aHH~JIaW)l.a KOCMOHaBTJIapmlHr

OJIraH cj:JOTocypaT.lapH)l.aH KeHr cj:JOH)l.a,laHHJIMO~)l.a.
DJIaHeT3.TJapHl1Hr nai1)l0 65'JJllWH 15"FpHe~,narH )JaeTJ'aCKH TaC3EBYP-

e.lap aHTHK ,J.aBPAa ~ By)Ky)lra KeJIraH. OHPO~ ~HTHK )l.aEp OJIHMJI3pHmIHr

6 coxa)l.a o3pllwraH MYBa¢cj:JaK.H5ITJIapH 6yTyH ypTa acp )l.aBOMH)l.a yHyTH-

y 6 K~T)l.H. 4YHKH YPT3 acp.lap)l.a yTaKeTr3H peaKUHoH )l.HHHH K.apawJIap

~~KMPOHJIHK K.HJ1,J.H. Xy)l.ora Kyp-KypoHa HWOI-JHWHJ: TapFH6 K.HJIYBlJH

~ap TypJII1 )l.11H.lap (xpllcTHaH, HC.TJOMBa 60W~3JIap) y'3 Ma3MyHH 6HJIaH

E HHHr n3H;'I.0 65'.1HWH, TySH.1HWH Ba yHHHr T~'pua~~HeTHHH TyFpH H3?X;-

JIY1\la)l.HJIap, 6y :>\al\)l.arH x;aK.HK.aTHH o3ea TypJIH HyJIJIap 6HJIaH 6Y3H6 ~yp-

caT)l.HJIap. Ill)IHHHr ayqyH TypJIH )l.HH BaKHJIJI3pH 6y Maca.1a x; ~H)l.a T),FpH

cj:JHKpIOPHTf3H ?\laTepH3JIHCT OJIHMJIapHH lKy)l.a l\aTTH~ Tabl\H6 OCTHra 0.1,ll1l-

JIap. S'36eK aCTpoHoM OJIHMH Y JI Y F 6 e K (y 6HpHHlJH 6yJIH6 CaMapI\3H;'I.-

)l.3 06cepBaTopH5I l\ypr3H), nOJI5IK OJIHMH H. K 0 n e p H H K , HTaJIH5IJIllK

r. r a JI H JI e H , )K. 0 p Y H 0 Ka6H 6ylOK OJIHMJIap OJIaMHHHr reJIlw-

ueHTpHK CHCTeM3CHHH Kawcj:J o3TraHJIHKJIapll ~a TapFH6 ~HJIraHJIHKJIaplf

ylJyH pyX;oHHHJIap yJIapHH K.aTTHI\ )K330JIa6 yJI)l.Hp,llHJIap.

OHPO~ x;elJ Hapea KHWHJIHK )K3MH5IH!.HH Ba ~H,llarH KHWHJIapHHHr 1'3-

61lana 6yJIr3H MyHoca6aTJIapH Tapa~K.HeTHHH TyxTaTa OJIM3,llH. J1H~JJeK-

TIIK MeTO)l., Ta61iaT B3 lKa1\II151T x;aM!\la B3~T pHBOlKJI3HHW,lla, MHI\)l.0P Y3ra-

pHWH)l.aH CHcj:JaTy3rapHwHra yTa)l.H, )l.e6 TYWyHTHp3,llH; y!'IYMaH OJIraH,n3,

EpHHHr naH,n.o 6yJIHWH X;3K)1)l.am nlDOTe33J13p T3)1pH)KHH TaKOMHJI o3T,l!H

Ba o3TMOK)l.3. '"
XVI r'I aepHHHr ypTaJI3pH)l.a 51wao HlKO)l. o3n3H HeMHC cj:JHJIOCOcj:JH

Y1. K a H l' : «!\yew Ba IlJIaHeTaJIapHIl X;CCHJIKIIJlraH MaTepH5IJIap X;031lprH

!\yew CHCTeM3CH lKOHJI3Wr3H lJ~rapa)l.a cHt:paK Tapl\3m3H Ba Tapm6c1I3

XOJI)l.a X;apaKaT I\HJIraHn3p», )l.eH)l.H.

. VI. KaHT oeMOH 65'w.1HFH,llarH 3appalJaJI3p Y33PO TOpTHWHWH HaTHlK3-

. clI)l.a 6Hp !\l3pKa3)l.a lyn.TJ3HH6 I\YIOK.JI3wr3H Ba X;03HprH !\yewHIfHr naluI.o

6y.1HwHra c36a6 6y.lraH, !\yew aTpocj:JH)l.a aHJIaHH6 1\0JIraH )l{}!CMJI3P

o3ca X;03HprH nJlaHeTaJI3pHH By)Ky)l.ra KeJITHpraH ~er3H xyJIocara KeJl)lH.

Y1. KaHTHIIHr M3TepH5IJI3pHHHr Tapl\3JIHWH cHHpaK Ba ~apaKaTH T3p-

T!I6CH3 6ymaH )l.eHIlWH TYFPlI 65'JIca-)l.a, y MaTepH5IHHHr !\lapKa3ra TynJI3-

HHWH Ba x;apaKaTHHH MexaHHK I<.OH)HH5ITJIap aCOCH)l.a TyFpH TyWyHTHpH6

6epa OJIMa,J.H.

KaHTHHHr !\yew Ba l\yew eHCTeMaCHHHHr KeJIH6 lJHI\HWH TyFpHCH)l.am

rnnOTe3aCH)l.aH 6Hp 03 cj:Japl\ I\HJIa)l.HraH rHTIOTe3aHH cj:JpaHUy3 aCTpOHOMH

Dhep CHMOH JIanJlae 1795 HHJI,n.a TaKJIHcj:J K.HJI,n.H.

D. C. JI a n JI a C cj:Japa3 ~HJIHWHlJa, 6H3HHHr l\yem eHCTeMaMH3 )l.aCT-

aBBaJI, aH.1aHYBlJll F05lT CJIHpaK, ~H3Hr~H TyMaHJlJIK,n.aH H60paT 6yJIH6,

)'H1lHr MapK33H)l.a TyMaHJIHKHHHr Y3afHHH TaWKPIJI o3TYBlJH lKy)l.a IWIO!\

ra3CJIMOH MO)l.)l.aJIap 3HlJ X;OJIaT)l.a TyIlJIaHraH. oy TyMaHJIHK T060pa COBHWH

Ba cm\HJIHWIf 6HJIaH yHHHr aHJIaHHW Te3JIHrH KylJaHraH, wyHHHr HaTHlKa-

clI,n.a aHJIaHyBlJH ra3CHMOH rvlO,n.,n.aJIap l\lapKa3,n.aH l\olJ1\Ia KylJ TabcHpH,n.a

51Cl\IH~ waKmlHH OJIraH (2- pacM). .

TyMaHJIHK COBllralJ, CHI\HJIHWH HaTHlKaCH)l.a yHHHr aHJIaHHWH 51H3

:)aM KylJa5l)l.H Ba MoMaJIapHHHr 6Hp-6HpH)l.3H I\OlJHW TIpOueCCH KylJ351

60pa)l.H Ba HHX;05lT, MapK1:!3,J.aH I\OlJMa KylJJIap TOpTHW l<ylJH)l.aH yCTyH

- KeJIralJ, TyM3HJIHK,n.aH Typ.1H Bal\T,n.a ra3CHMOH x;aJIl\aJIap alKpaJIH6 lJHI\H6
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3- §. fEOJIOrH5I lI>AHH BA XAJII\ XS)I(AJIHrH

XX acp cj:JaH-TeXHHKa acpH 6YJ1H6. Ep Ba nJIaHeTa.lapHH TeKwHpHlll

o3Hr Tapa~~HH o3TraH )l.aBp)l.Hp. KOCMHK KeMaJIapHHHr TI.laHeTa,lapapo nap-

B03H, y.lap)l.aH OJ1HHraH cj:JOTocypaTJlap EpHl1Hr reO,lOrHK Ty3HJIHWHHH

ypraHHwHH lKy)l.a x;aM Te3JIaWTHpH6 1060p)l.H. EpHl1Hr reo.lOfHK Ty3HJIHWH

KceMHK cypaTJlap)l.aH aHHI\JlaHH6 OJIHHMo~a. X.03Hp)l.a cepTapMol\.lI1

eaHoaTHH Ba ~HWJIOI\ XYlKaJIHrHHH reo.l0rJIapHHHr Mawal\l\aTJIH MeX;HaTH

Tycj:JaHJIH TonHJla)l.HraH MHHepaJI XOM awe.lapCH3 TacaBByp I\HJ1H6 6yJIMaII-

)l.H. oH3ra MabJlyM 6yJIraH 6aplJa cj:JoH)l.aJIWl\a3HJIMaJIap)l.aH OJIHHraH Me-

TaJIJIap: MHC, l\ypFOWHH, pyx, HHKeJIh, BOJIhcj:JpaM, MOJIH6)l.eH, TeMHp Ba

60wl\a,[ap omp caHoaTHHHr aCOCHH XOM aweCH X;Hc06JlaHa;'l.H. 3aprapJIHK-

)l.a OJITHH, KyMyW, OJIMOc)l.aH TOpTH6 TO ~ax;pa6oralJa; l\ypHJlHW)l.a o3ca

HHTPY3HB lKHHcJ1ap)l.aH JIa6pO)l.OpHT, MapMap, rpaHHT, 51WMa; lJyKHH)l.HJIap-

;J.aH nw, waFa.l.1ap KeHr l\y.1JIaHH.la)l.H. CaMOJleT, KeMa, paKeTa, MaWHHa-

C03JIHK)l.a X;3p61fH HHwooTJlap l\ypHJlHwH)l.a Ba 60wI\a Kyn cOX;aJIapHH

TypJlH reO.l0rH5I Ma\cyJIOT,lapHcH3 TacaBByp I\HJIH6 6yJIMaH)l.H.

EI\HJlFH COx;aCH)l.a: Hecj:JTh, KYl\mp, eHyBlJH CJlaHeu, ra3, Topcj:JJIap My-

:X;HM XOM awe)l.Hp.

l\HWJlOI\ xYlKa.1HfHHH ynIT 6H.laH TabMHH.laW)l.a cj:JOCcj:JOpHT,anaTHT-

Jlap Ba KaJIHHJlH Ty3JIap MYX;HM POJIh yHHaH)l.H. Me)l.HUHHa Cox;aCH)l.a XHJIMa-

XHJI )l.OpHJlap MHHepaJIJIap)l.aH OJlHHa)l.H. Y1HCOH x;aeTHHH wHcj:Jo6axw

cyBJIap, Ty3.1apcH3 TacaBByp I\HJIH6 65·.lMaH)l.H.

X3J11\ xYlKaJlI1rHHHHr pI1BOlKJIaHI1WI1 ylJyH IOI\OpI1)l.a l\ai1)l. I\HJII1HraH

l\leTa.'LlapHI1, M3b)J.aHJIapHI1 Ba I\HMMaT6a:>\o l\IHHepa.l :>\a"l,J.a l\ypHJIHW

XOM awe 633acHHH 60HHTHW KepaK. Y eKH 6y MHHepaJi XOM awe eTHWMaca,

6HpOp caHoaT HW;J.aH TyxTaH)l.H. oHH06apHH calioaT Ba I\HWJ10I\ xYlKaJIHfH

l\IHHepaJi XOM aWeJlapHllHr nyxTa aHHI\.laHraH 3anaCJlapH 6H.laH OJI)l.HH)l.aH

TabMIHIJl3HHWH JI03HM. WyHHHr ylJyH x;aM Co BeT Y1TTHcj:JOI\HKOMMyHHCTHK

napTH5ICH XXV-XXVI C'be3)l.JIapH)l.a reo.l0rHK TeKwHpHwJlapHH o3H)l.H-

.TlHK)l.a I\YPYl\JIHK 103aCH)l.arHHa o3Mac, 6aJ1KH ep nycTHHHHr HlJKH I\HCMH)l.a,

OKeaH, )l.eHrH3JIap OCT,H)l.a OJlH6 60pHWHH x;aM)l.a wy epJlap,n.aH KOH I\H)l.H-

pHWHH reo.l0r.lap OJI)l.Hra 3COCHH Ba3Hcj:Ja I\H.1H6 l\yH)l.H. Mab.1YM 6yJIraH

IWPYl\JlHK)l.arH KOHJlap 3anaCHHH 51Ha)l.a 60HHTHW yllyH reOJIOrHK CbeMKa

Ba I\H)l.HpHWHH KOCMOC)l.aH, car-IOJIeT, CYHbHH H),.l,n.OillJIap)l.aH cj:JoH)l.aJIuaHIfW

KyH TapTH6Hra I\YlmJl)l.H. X.03HprH Bal\T)l.a COBeT Y1TTHcj:JOI\H,J.a6I1p HHJI)l.a

MI1JIJ1I10HJIa6 TOHHa TeMHp, x;ap XI1Jl paHr)l.Op MeTaJiJl3p, MapraHeu OJII1Ha-

,].11. oyH,n.aH TaWl\apH, x;ap i1HJIH MH.l.1HOH.la6 TOHHa TOPcj:J, cj:JOCcj:JOpHT,

anaTHT, Hecj:JTh Ba ra3, 6I1p Hella MHJlJ1Hap)l. K1\13 I\yPHJlI1W MaTepHaJlJIa plI

o.lHHa)l.I1 . .LI.eMaK, reOJ10rH5I cj:JaHH )l{a""IHIT TapaI\I\HenlHlI pHBOlKJlaHTH-

pliW)l.a o3Hr 3apypHH Ta6HHrI cj:J3H.lap,n.aH 6y.1H6 Ke.lraH Ba KeJlalKaK,n.a

\aM WYH)l.aH 65'.lH6 I\OJIaBepa;'l.11.



2- pacM. JIarIJIac lPHKpH'Ia K;yelli CHCTe-
MaCH)l.am nJlaHeTaJlapHHHr naii.Qo 6YJIHlII
cxeMaCH: A ra3CHMOH TyMaHJlHKHHHr aii-
JIaHHlIIH; E HCMHI\ lIIaKJlHra KeJlHlIIH; B
ra3CHMOH J\aJll\ara a}f{paJIHlIIH.

KeTa 60IIIJIaraH. By raSCHMOHx.aJI-
I\aJIap i\yew 3KBaTopH TeKHCJIHrHJI.a
ys YI\H aTpo<jmJI.aBa TyMaHJIHK aTpo-
qmJI.aaHJIaHap 3KaH, aHpHM I\HCMJIap-
ra a)KpaJIH6 KeTaJI.H,- a)KpaJIH6 tIHI\-
I\aH MOAAaJIap To6opa 3HtIJIawaJI.H
Ba wapcHMoH x.0JIra KeJIaJI.H,SIbHH
nJIaHeTaJIap, )KyMJIaJI.aH Ep x.aM
naHJI.O6yJIaJI.H.

n. c. JIarIJIaCHHHr ¢I1KpHtIa, Ty-
MaHJIHKHHHr MapKasHH wapCHMoH
HHpHK I\HCMH X.0SHPrH. x.aeT MaH-
6aH - I\yew, yHJI.aH a)KpaJIH6 tIl1I\-
I\aH x.aJII\aJIap 3ca CaHepaJIap (E p
Ba 6owI\aJIap) Ba yJIapHHHr HYJIJI.OW-
JIapHHH By)KYJI.ra KeJITHpraH.

n. c. JIanJIac IOI\opHJI.arH mno-
TesaHH I\yHHJI.arH eTapJIHtIa Hc6oT-
JIaHMaraH MabJIYMOTJIapra CySIHH6Ba
ywaJIap aCOCI1JI.aesraH 3JI.H.

1) I\yew CI1CreMaCI1JI.amcaHepa-
JIap I\yew MaCCaCHHI1Hr 1/700 I\I1C-
Ml1ra TyFpH KeJIaJI.l1;

2) I\yew 3KBaropl1 (TeKHCJIl1rH)
x.aMMa CaHepaJIapHI1Hr Ba yJIap HyJI-
JI.0WJIapI1HI1HrOp6HraJIap TeKHCJIl1rH-
ra TyFpH KeJIaJI.l1;

3) I\yew I\aHcH TOMOHra aHJIaHa-
eTraH 6yJlca (y3 YI\I1 arpo¢l1JI.a), nJIa-
aTpO¢HJI.a Ba I\yew aTpO¢I1JI.aH wyHeTaJIapHI1Hr x.aMMaCHx.aM y3 YI\H

TOMOHra I\apa6 aHJIaHaJI.H;
4) cai'IepaJIapHI1Hr i'IYJIJI.owJIapl1cai'Iepa aHJIaHaJI.HraHTOMOHra I\apa6

aHJIaHaJI.H;
5) eai'IepaJIapJI.aH 6l1PH - CaTypH 3KBaTop TeKI1CJIHrHJI.aIOnI\a JIeHTa-

JI.eKcai'Iepa x.aJII\aCI1 yparaH x.OJIJI.a,\apaKaT I\HJIaJI.H.
n. C. JIanJIac rl1nOTeSaCHra ysoI\ BaI\TJIapratIa (100 i'IHJI) x.etI I\aH,D,aH

wy6x.a TyFHJIMaJI.H.KeHHHrH JI.aBpJIapJI.a¢aH TapaI\I\Hi'I 3TH6, aCTpOHOMJIap
)I{YJI.aKaTTaJIaWTHpH6 KypcaTaJI.HraH Te.lecKOnJIap epJI.aMH6HJIaH nJIaHeTa
Ba yJIapHHHr HyJIJI.OWJIapHHHKaTTa Ba SII\I\OJIKypaJI.HraH 6yjlraH,D,aH cyHr
n. c. JIanJIac mOOTesaCHra wy6x.a TyFHJIa 60WJIaJI.H.

4YHI\.H nJIaHeTaJIapHHHr x.apaKaT i'IyHaJIHWH Ba TeSJIHrH n. c. JIanJIac
aHTraHHtIa 6YJIH6 tIHI\MaJI.H.1815 HHJIJIapJI.a,x.aTTo JIanJIac x.aeTJIHrH,D,aeI\,
YpaH OJIaHeTaCHHHHr'4- HyJIJI.OWHOJIaHeraHHHr 3KBaTOpHaJI TeKHCJIHm
6yi'IHtIa 3Mac, 6aJIKH yHHHr 3KBaTopHra THK aHJIaHHWH aHHI\JIaHraH 3,D,H.
lilyHra yxwaw 6Hp I\aHtIa SIHrH MabJIyMOTJIap aHHI\JIaHraHJI.aHcyHr JIan-
JIac rHOOTeSaCHys KytIHHH i'IYI\oTa 60WJIaJI.H.

n. c. JIaoJIac rHOOTesaCH 11. KaHT rHnOTesaCHra yxwai'IJI.H, JIeKHH
yJIap 6Hp-6HpH,D,aH6exa6ap wy rHnOTesaHH SIpaTraHJIap. 11. KaHT MaTe-
MaTI1K6yJIMaraHH ytIyH ySHHHHr SIpaTraH mnOTeSaCHJI.arH6y JI.aJIHJIJIapHH

)\Hc06JIa6 tIHI\H6 Hc60T I\HJIMaraH Ba x.etI I\aHJI.aHMaTeMaTHKTeKWHpHWJIap
yTKaSMaraH. O. C. JIaoJIac rHOOTesaCH 3ca rye 11. KaHT mOOTe3aCHHH
ryJIJI.HpraH. lIIyHHHr ytIyH 6y HKKH rHOOTesa 6HpraJIHKJI.a KaHT Ba JIao-
JIac rHOOTesaCHJI.e6 IOpHTHJIaJI.H.

BHpoI\ JIanJIac rHOOTesaCH x.aM MaTeMaTHKMHx.aTJI.aH aHtIa KytICH3
ywa saMOHramHa xoc 3JI.H,x.0sHprH XX acpJI.a3ca yHHHr Kyn KaMtIHJIHK-
JIapH COBeTaCTpOHOMJIapHBa aCTpO¢HSHKJIapH TOMoHHJI.aHaHHI\JIaHH6,
yHHHr ¢aKT Ba paI\aMJIapH HOTYFPH6yJIH6 tIl1I\JI.H.lIIyHJI.ai'I 6yJIca-,D,a,KOC-
MorOHHSI¢aHH KJIaCCHKJIapHHHHr reHHaJI ¢HKpJIapH ¢aHHHHr TapaI\I\Hi'I
3rHWHJI.aFOSITKaTTa POJIhyi'IHaJI.HBa OCMOH)I{HCMJIapHMOAAHHHapCaJI.Hp
Ba yJIap aJI6aTTa 3BOJIIOUHOHysrapH6 6opa,D,H, JI.eraH FOSIHH TaCJI.HI\-
JIa,D,H.

3HreJIbC "ysHHHHr «Ta6HaT JI.HaJIeKTHKaCH»aCapHJI.a KaHT Ba JIanJIac
mOOTesaCHHHI\OTH6 I\OJIraH JI.YHeI\apawra 6HpHHtIH 6yJIH6 pax.Ha COJIraH
rHnOTesa JI.e6aTaJI.H.

XX acpHHHr 6ow.lapHJI.a (1916 HHJI) HHrJIHS aCTpoHoMH )I\ H H C
«)\a.loKaTJIH rHOOTesaHH» PHBO)l{JIaHTHpJI.H.By rHOOTesaHH )I\rlHCHIiHr
saMOHJI.0WH)KH¢PHC I\YBBaTJIa6, SIHa pHBO)KJIaHTHpJI.H.Y JIap raJIaKTHKa-
MHSJI.arHHKKHTaIOJIJI.YsypTa x.Hc06JI.a10 epyFJIHK (6Hp KBHHTJIHOH)i'IHJIHJI.a
HKKHHtIHCH 6HJIaH ytIpaWHWH MyMKHH JI.eraH TaXMHHra aCOCJIaHH6,6Hp
BaI\TJIap 6l1SHHHr I\yewra KaTTapo,\ 60w'\a 6Hp I\yew 6l1p HetIa MHJIJIHOH
KHJIOMeTpSI,\HHJIaWH6KeJIraH, JI.e6TacaBByp ,\HJIaJI.HJIap.By SI,\HHJIaWHW
6Hp HetIa coaT JI.aBOM3TraH. lIIyHHHr HarH)KaCHJI.a6HSHHHr l\yeWJI.aH a)Kpa-
JI i6 tIHI\I\aH MaCCaJIap HKKH OpaJIHI\,D,a,\0.fm6, l\yewHHHr TOPTHWKytIH
HaTH)KaCHJI.ayHHHr aTpO¢HJI.a aHJIaHaJI.HraH 6yJIH6 I\OJIraH, JI.eHJI.HJIap.
YJIap OJIaHeTaJIapHHHr I\yew SII\HHH,D,arHCH(MepKYPHH), 3Hr YSO,\,D,arHCH
(O.lyTOH) KHtIHK 6yJIH6, ypTaJI.arH llJIaHeTaHHHr KaTTa 6yJIHWIUa HKKa-
JIa l\yewHHHr TOpTHWHW KytIH KaMafmWH ca6a6 JI.e6 TYWYHTHpa-'
JI.H.lap.

By MabHOCH3«KaIJ1¢HeT»6Hp HetIa I\ywHMtIaJIap I\YwraHJI.a x.aM TyFpH
KeJIMaHJI.H. 4yHKI1, 6l1p11HtIl1JI.aH, 6l1SHl1Hr raJIaKTHKa CI1CTeMaMI1SJI.arH
IOJI,D,ysJIap6I1p-6I1pHJI.aHwyHtIaJII1K yso,\,D,aKI1,'yJIap aI\JIra TYFPI1 KeJIMaH-
JI.l1raH caHO,\CI1Si'IHJIJIapJI.ax.aM ytIpaWMaHJI.I1. I1KKI1HtIl1JI.aH,6yTyH ,D,yHe
TOPTI1WHW,\oHYHl1ra Kypa, 6yHJI.aH x.OJI.l1ca6yJIMaHJI.H.HI1X.OSIT,X.0SI1PrH
saMOH acrpO¢I1SI1KJIapl1 x.aM )I\HHC rHoqTesaCI1HI1Hr HOTyFpH 3KaHJIHniHH
Hc60T 3TJI.HJIap.

COBeTKOCMorOHHSICHBy)l{YJI.ra KeJIraHHHHHr 6l1pliHtIIi KYHIiJI.aeI\ ys OJI-
,D,lira I\YHIi,D,arHBaSH¢aJIapHI1 I\YHJI.Ii: pyc ¢aHIi KJIaCCIiKJIapliHHHr a)l{oHli6
Tea,D,IiUIiHJIapIiHIi pHBO)l{JIaHTlipIiW, IiKKIi acp (XVI II-X IX) JI.aBpliJI.a
ryo.laHraH 6aptIa rHOOTeSaJIapHIiMaTeMaTHK)I{1ix.aTJI.aHTeKwlipli6, KaMtIli-
JIIiK.lapIiHIi aHIi,\JIaw; 6aptIa MabJIyMOTJIapHI1¢aI\aT cli¢ar )I{1ix.aTJI.aHrHHa
3Mac, 6aJIKii MIi'\1l,Op )I{1ix.aTJI.aHx.aM TywyHTlipli6 6epyBtIIi SIrOHa, KeHr
HasapHH SIpaTHw.

ByHHHr ytIyH COBeTKOCMorOHIiCTJIapHIiJIFOp COBeT¢aHIiHIiHr x.aMMa
3pHwraH IOTYI\JIapliJI.aHTyJIa ¢OHJI.aJIaHJI.IiJIap.MaCaJIaH, cyHrrH HIiJIJIap,D,a
aCTpOHO~HH,aCTpoqllisliKa, reOllOrHH, reo:pIiSIiKa, reoxliMIiH, aCTpo6oTa-
HHKa Ba SI,.].PO¢HSHKacH Ka6H ¢aHJIap MHCJIHKypHJIMaraH SIHrHJIIiKJIapHH
HpaTJI.H. -



KOCMorOHH5I COx;aCH,lI.a1920 liHJIJJap,ll.aH 6epH aKa,ll.eMHK A. C. <De-
C e H K 0 B CHCTeMaTHKpaBHW,lI.a HW 0J1H6 6opMol\,!I.a. Y cPH3HKa, re0cPH.-
3HKa Ba TIJ1aHeTaJlapHHHr aTMoccPepacHHH, x;apaKaTHHH, MeTeOpHTJ1apHHHr
HHMa,ll.aH Ty3HJ1raHJ1HrHHH, 1OJ1,l1.y3J1apOpaJ1HFH,lI.arHMOMaJ1apHH Ba wy-
HHHr,ll.eK, yJ1apHHHr HypJ1aHHWHHH, cPH3HK xoCCaJ1apHHH TeKwHpllw,lI.a
)l{j',lI.a KaTTa HWJ1ap I\HJ1,l1.H.

A. C. <DeceHKoB (1945-1965 liHJ1J1ap,ll.a) Ep Ba 6o~I\a ~J1aHeTaJIap
I\yew,lI.a 6)TJIH6Typa,ll.HraH HllKH peaKUH5I HaTH)I{aCH,lI.anaH,lI.o"6yJ1a,ll.H,,lI.eH-
,lI.H. Y I\yew,lI.arH BO,ll.OpO,ll.(H) 3JIeMeHTH napllaJIaHH6, rueJIHH 3J1eMeHTHra
aflJIaHraH,lI.a Kap60H (C) 3JIeMeHTH KaTaJ1H3aTOppOJIHHH yTawH HaTH)I{aCH-
,lI.a yHHHr MapKa3H,lI.a 20 000 000

0
C, TawI\~ I\HcMH,ll.a 600~0 C HCCIII\JIHK

X;OCHJI6yJIraH, ,lI.eli,ll.H. I\yew MapKa3HJJ.a 6yJ1a,ll.HraH 6yH,lI.aH peaKUH5JJIap
6Hp TeKHC,lI.a 6YJIMaH,lI.H. PeaKUH5JHH .:re3J1aWTHpYBllH npouecc,lI.a ?JI,lI.HH
60p (B) 3J1eMeH1HI\aTHawraH, YH,lI.aI\yew KaMpoI\ HCCHI\J1HKKa3ra 6yJIraH,
KeliHH Kap60H 3J1eMeHTHKaTaJ1H3aTOpJ1HKI\HJ1raH,lI.a HCCH:5J1HKlUlHr 6Hp-
JJ.aHKyllaliHwH 6HJ1aH MapKa3.naH I\OllMa KyllH oWH6, I\yewHHHr ~aKJ1H
HOK WaKJ1Hra KeJ1a,ll.HBa YHllHr MabJ1yM MHI\,lI.OpHnpOTy6epaHUJ1ap WaKJIH-
,lI.a'a)KpaJ1H6 llHI\a,ll.H. A)I{paJ1H6 llHI\I\aH MaCCaJIap I\YIOI\~awH6 Map~a3HH
I\HCMH,lI.aOFHp MO,ll.,lI.aJ1ap,aTp0cPH,lI.aeHn1JI 3J1eMeHTJ1apTynJ1aHH6, 6yJIaK"
6y J1aK 6YulH6 I\yew aTpocPl1,l1.ax;apaKaT JIaHa,ll.H~ .. .

OJ1H111JIapX;03Hp :x;aM 6yH,lI.ali npoueccJ1ap 6yJIaeTraHJIHrl1HH TaH OJIa·
,lI.HJ1ap.IllyH,lI.au I\HJ1H6, A. C. <DeceHKOBnJIaHeTaJIapHHHr By.fKy,ll.ra KeJIH-
WHHH I\yewlU1Hr pHBO.fKJ1aHHW TapHxHra 60FJ1aW 3apypJIHrHHH Hc60T
I\H.Ili1Wra x;apaKaT I\HJI,lI.H. YlUlHr cPloJKpHlla,raJ1aKTHKa CHCTeMaCH,lI.a6Hp
I\aH1.JaI\yewJ1ap PHBO)l{JlaHHw 60CI\HllIIHH 60~IH,lI.aHKellHpMOI\,lI.a, yJIapHliHr
aTpocPH,lI.ara3 Ba TYMa.HJ1HKJ1ap,ll.aHHH60paT 6yJIraH MaTepH5IJIap 60p, 6yJIap
6HpHKHIllH yllyH MabJ1yM wapOI1T, 51bHH IOJI,lI.Y3JIapOpaJlI~~H,lI.arH TOpTHill
Ky1.JHBil. 60IllK.a wapoHT 6YJ1raH;rI,arHHa

c

.nJ1aHeTaJ1ap30CHJ1oyJ1a,il,H.BY~JJ.aH
TawI\apH A. C. <DeCelU\OBarap I\yJ1aIl IllapOHT 6YJ1MaCa, TYMaHJ1HKJ1ap
6enoeH 6YIllJIHI\K,a TapI\aJ1H6 KenIIllHHH Ba ~OIllI\a ~~TTa X;a)KM,lI.arII OCMOH
.fKHCMJIapHra I\YIllHJ1H6 I<eTHIllIlHH TabKHAJ1aH,lI.H.I\yew aTpocPHJJ.arHTyMaH-
J1HK (COBYI\ MeTeOpIITJ1ap) HH 60Pu1lfrHHIl Ba liHFHJ1HWH MyMKHHJ1HrHHH
HHKOp I\HJ1MalIJJ.H,6y 6HJ1aHA. C. <DeceHKOB;O. 10. IllMHJJ.T nmOTe3aCHra
6HpMyHlla eH,lI.aIllaJJ.H.

, DpocP. H. n. M 0 H C e e B Ba YlUlHr 6Hp rpynna WOrI1P-3J1apHlleT 3J1
OJ1HMJIapHHHHr xaTO KOCMOWHHK Ha3apHHJ1apIlHII )l{H,Il)UIH MaTeMaTHK
aHaJIH3 acocHJJ.a TaHl\H,lI. I\HJ1JJ.HJ1ap.H. H. D a p H li C K II H (XX acp,
40- liHJ1J1ap) Y3HHHHr 6Hp I\aHlla TeKIllHpHIllJ1apHJJ.a NlyJ1bTOH, !KHH: rH-
nOTe3aJ1apHHHHr HJ1MII II )KIIx;aTJJ.aH6aTar-.loM aCOCCH33KaHJ1HrHHH I<ypca-
TH6 6epJJ.H.

B. A. A M 6 a p u y M 51H (1944-1960) 1OJ1JJ.y3J1apppO aJ1IlFH,lI.arH llaHr-
CHMOHMO,ll.JJ.aJ1apHH,YJ1ap,ll.aHX;03HprH BaI\T,lI.a Tyn-Tyn Ba alipHM 1OJ1,l1.y3-
JIap naii,ll.9 6yJ1aeTraHJIHrHHH KawcP 31JJ.HBa 6y HXTHpO )I<YJJ.a..KaTTa ax;a-
MH5ITra 3ra 6yJ1JJ.H.

AKa,ll.eI\lHK r. A. III a li H (1942-1950) 1O.lI,Ily3J1apHHHr XHMH5JBHH
TapKH6H 6Ilp XHJI 3MaCJ1IIrHHHatTpccPH3HKa Ba 60IllK.a TeKIllHpHill yCyJ1J1a-
pH ep,ll.aMHJJ.aaHHI\JIa6 6ep,ll.H. "

D. D: D ape H a r 0 Ba B. B. K y K a p K H H Y3rapYBllH Ba 51HrH

lOJI,lI.Y3J1ap1UI:x;a:v!JI,a6H3HHHr raJlaKfHKa:v!H3 Ty3HJ1HWHHH ypraHHw 103a-
Cl1,l1.aHKyn TeKWHpHWJIap YrKa3,IJ.H,lap (CepnyxoB B. 11. , 1974).

KocMoroHHH cox;acHJ,a I\HJ1HHraH 6yH,lI.ai1 KaTTa MYBacPcPaI\H5ITJIHHW-
JIap aKa,ll.eMHKO. 10. IllMH,lI.rHHHr 1944 uHJ1,l1.arHKOCMOrOHH5I~a3apH5ICH,lI.a
BaMHH 6YJ1H6 XH3Mar ·I\HJ1,l1.H.O. 10. IllMHjJ.T nmOTe3aCHra Kypa, EpHMH3
Ha TIJ1aHeTaJIap:x;etI I\atIOH OJIOB,lI.eK I\H3HraH OCMOH)l{HCMH6yJIraH 3Mac
(nai1,l1.o6yJIHWHHHHr 60wJlaHFHtI ,lI.aBpu;J.a). Y I\atIOHJIapJJ.Hp raJIaKTHKa-
MH3 cHcreMaCH,lI.arH TyMaHJIHKJIap T)·nJlaMH,lI.aH (6yJIyTCHMOH, Mai1JJ.atIaHr,
Ty30H MaTepHaJIJlapH,D,aH)H60par 6yJ1raH. I\yew raJIaKTHKa 6yliJIa6 J\apa-
KarJ1aHHWH HarHlKaCH,lI.a YlUlHr arp0cPlIra TyMaHJIHKJIap llHFHJIH6, Tap-
TH6cH3 x;apaKar,ll.aH TaprH6JIH x;apaKarra yra 60IllJIaraH, 51bHHKHtIHK 3ap-
paqaJIap 6Hp-6HpJIapHra I,\YWHJIH6 KaTTaJlaillraH. BaI\TJIap ynlUlH HaTH-
)l{aCH,lI.a 6y .fKHHCJIapTynJIaMH y3 YI\H Ba I\yew arpocPH,lI.a ai1JIaHa,ll.HraH
6YJIH6 1\OJ1faH. f1au,ll.o 6yJlraH 6y cai1epaJIap K,yeW,lI.aH x;ap XHJl Y30I\JIHK,lI.~
.fKOHJlawHwII, 6lfp-6HpJIapHHH Ba ii)'.l,l1.0lil.lapHHH ToprH6 TypHIllH J\aM Ta-.
COJJ.HcPHI"f6Hp X;OJl 3Mac, yJIap caliepaJlapHHHr naiJ,lI.o 6yJ1HW TapHxHra 60F-
JIHI\,lI.Hp. X.03Ilpm BaI\T;I.a x;aM caliepaJlapra x;ap XHJI KarTa-KHllHK OCMOH
.fKHCMJIapH (yJIapHHHr TOpTHW KyqH HaTH}KaCH,lI.a)KeJ1H6 I\YWHJIMOI,\,lI.a,



MaCaJIaH, 6H3 5lIIIa6 TypraH TIJIaHeTa- Epra x;ap HHJIH 5000-7000 Taraqa
MeTeopHTTyIlm6 Typa,UH~O. IO. IlIMH,UT) Ba Ep yJIap X;Hco6Hra «ceMHpa'uH».

AKa,UeMHK IlI}1H,UT KyTI HHJIJIHKTeKIIlHpHIIIJlapH HaTH)KaCH,UawyH,UaH
qmKpra KeJl,UH.YTraH acpJlap,UarH KocMorOHHCTJlap (JIaTIJlac) K,yew x;aJI-
l\aJlapH TIJIaHeTaJIap,UaHX;OCHJI6yJIraH, TIJIaHeTaJlap K,yewHHHr 1 700
HHH TaWKHJI l\HJIa,UFI,,UeraH3,UHJlap. JIeKHH TIJlaHeTaBa yJIapHHHr Hy.'l,UCW-
JIapHHHHr x;apaKaT HHFHH,UHCHx;aM K,yew x;apaKaTHHHHr 11700 HHH Taw-
KHJI 3Ta,UHMHeKH HYl\MH, yHH X;Hc06Jla6 1JHK.MaraH3,UHJlap.
u

c

O. IO. IlIMH,UT TIJlaHeTaJlap Ba yJIapHHHr HyJl'ucWJlapHHHHr x;apaKaT
HHFHH,UHCH11700 3Mac, 6aJlKH KyTIpOl\ 3KaHJIHrHHH aHHI\Jla,UH. Xy,U,UH
wyHra yxwaw 60wl\a x;apaKaT HyHaJlHWJIapHHH Ba TIpOu.ecc.lapHHH MaTe-
MaTHK yCyJI,Ua TeKWHpHJlHWH HaTH)KaCH,Uay wyH,UaH MYBa¢cjJal\H5lTra
3pHW,UH.COBeTOJlHMJlapHTOMOHH,UaHHH WJIa6 lJHK.HJlraHrHnOTe3a xap KaH-
,UaH Fap6Hi1 KanHTaJlHCTHK MaMJIaKaTJlap,UarH «x.aJlOKaTJlH» Ea' 6 ~l\a
rHnOTe3aJlapHHHr HOTyFpH 3KaHJIHrHHH Hc60T 3TH6, X;03HprH Bal\T,Ua Ha-
3apH5'lra aHJlaHMoK,,Ua.

IlIyH,UaH I'.HJlH6, O. IO. IlIMH,UT nJlaHeTaJlapHHHr na}!,Uo 6YJlH.illHHH
6Hp,UaH 3Mac, 6aJlKH 3Hr KH1JHKCCByI'. MaTepHaJlJlapHH K,yew x;apaKaTH
Ba TOpTHill Ky1JH TabcHpH,Ua Y20l\- MHJlJlHap,UHHJlJIap Mc6aHHIf,Ua 6Hp-
?~pHra 6HpJlaI?~6, MHI\,U0P y3rapHWJlapH cH¢aT 5'3rapHWJlapHra yTHWH
HyJIIf 6HJlaH pyH 6epHwHHH ,UHaJlEK1HK w.aTepHaJlH2MaCCCH,UaX;aJII<.HJlHQ
6ep,UH. ll1yHHHr ylJyH X.3M6y. rIlDOTe3a ,UyBe CJlHMJlapHra M3H3YP 6yJl-
MOl\,Ua.

~
Co BeT OJlHMJlapHHHHrrHnOTe3aCHlJeT3JI o.'lHMJIapHHHHr rHnOTe3aCH,UaH

a wy 6HJlaH KeCKHH epapI<;K.HJIa,UHKH,6y rHnOTe3a EpHHHr KeHHHrH
,UaBpJlap.r:al\aH,UaH l\HJlH6 HCHWHHH,ByJlKaH Ba cjJOH,UaJlHI<;a3HJlMaJlapHHHr
30CHJI 6YJlHWHHH~. HHX;05'lT, EpHHHr TY3HJlHWH, TapaK.I\HeT TapHxHHH
ypraIIHWra KaTTa ep,UaM

u
?ep,UII. AHpHM x;aJl 6yJlMaraH MaCaJIa.'1apHH x;aJI

l\HJlHw,Ua y Kana POJlb YHHaMOl\,Ua,MaCaJlaH, MeTeopHTJtap TapKH6HHHHr
Ep TapKH6Hra yxwaWJlHrHHH aHHK.JIaw,UaBa Ep Mo,U,UaJlapHHIIHr capaJIa-
HHWHHH TyWyHTHpHw,Ua Ba Epfa MeTeOpHT ypHJIHWH,UaHX;OCHJl6yJIraH
peJlbecjJJIapHH aHHI\Jlaw,Ua 6y rHTIOTe3aMYX;HMaX;3MH5'lTra3ra,UHp.

IlIyH,Uai1 l\HJlH6, HJlMHH Ha3apH5'lJlap PYX;OHHHJlapHHHr TIJlaHeTaJlap
xy~o ~OMOHH,UaH5'lpaTHJlraH, ,UeraI-I ,UabBOJlapH TaMOMHJla HOTyFpH Ba
xaemm cjJHKp 3KaHJlHrHHH Hc6oTJla,UH. Ep Ba TIJlaHeTaJlapHHHr naH,Uo 69-
JIHWH, HlJKH TY3HJlHWH Ba y3rapHWJIapH Ta6HaT l\OHYHJIapH,UaH 6owl\a
x;e1JI<;aH,Uai1KylJra aCOCJlaHMaH,UHBa HToaT 3TMaH,UH. ,

<l>aH pHBO)KJlaHa 60praH capH TIJlaHeTaJlapHHHr TIaH,Uo6yJlHWH, Ty3H-
JIHIllH Ba Illy Ka6H MaCaJlaJIap T060pa KeHrpOl\ x;aJI l\HJlHHMOK)I.a.

BMPMH4M I\MCM
EP TS'fPI1CM,lJ.AYMYMI1f1 MAbJIYMOT

\.

5- VP lllAPHHHHflllAKJIH BA X,AiKMH

EpHHHr lllaKJlH' Ba TY2HJlHIllHHH aHHK,JIalll l\a,UHMrH ,U3BpJlap,UaH6epn
KHIllHJlapHH l\I1'311I<;THpH6KemaH. AHTHK ,UyHe OJlHMJlapH,UaHDwparop
(3paMH3ra1JaV acp) Ba ApHCTOTeJlb (3p3Mlf3ralJa I II acp) EpHH Illap lllaK-
JIH,Ua,UeraH. Y Oi1 TyTHmaH,Ua yHra EpHHHr ,UoHpa lllaKJlH,UarH C05lCH
TylllraHHHH, l\HpFol\l\a 5'll\HHJIaIllH6 KeJlaeUaH KeMaHHHr aCTa-ceKHHaBBaJI
Ma1JTaCH,lJO,UHpH,cyHr ,Ue5'lpJlH6yTyiI KopnycH KypHHraHHHH Ky3aTra1J,
Ep Illap lllaKJlH,Ua ,UeraH xyJloca 1JHl\apraH.

3paMH3,UaH HKKH acp OJl,UHHyuaH I<,a,UHMrHrpeK OJlHMH (KyTy6xoHa-
1JH) 3paToccjJeH EpHHHr x;a)KMHHH 6HpHHlJH 6yJIH6 YJI1JaraH. 3paToccjJeH
KyH,Uy3 coaT 12,Ua K,yew HypII X;OCHJIl\HJlraH 6yp1JaKHH cKacjJHcac606H
6HJIaH yJI1Ja6, AJleKcaH,UpH5'l6HJlaH CHeHa (AcyaH) lllax;pH OpaJlHF'H,UarH
MacocjJaHH aHHl\.naraH, MepH,UHaI-lHHHr 6Hp rpa,Uyc Y3YHJlHrHHH IOHOI-l
y3yHJIHK YJl1JOB6HpJlHrH CTa,UHH(cTa,UHH158 M ra TeHr) ,Ue6l\a6YJl I<,HJlraH.
AJleKcaH,UpH5I6HJlaH CHeHa opaJlH FH700 cTa,UHH6y JlraH. EyH,Ua 3paToccjJeI-l
Ep aHJlaHaCH 250000 cTa'uHH (e;<H 39500 KM), pa,UHycH 6290 KM ,Ue6aHHI<;-
JlaraH. 3paToccjJeH aHHI\JlaraH Ep pa,UHycH X;03HprH Bal\T,Ua aHHl\JIaHraH
MabJlyMoT,UaH88 KM, aHJlaHaCH 3ca 575,7 KM ,UaHKaMpOl\ 1JHl\l\aH.

MaTeMaTHKa, reo,Ue3H5I cjJaHJlapHHHHr pHBO)KJlaHHIllH (XVII~XVIII
acp) QHHl\ TeKwHpHIll MeTo,UJlapHHH(TpHaHryJl5'Iu.H5'I) TaT6Hl\ 3THill HaTH-
)KaCH,UaEPHH lllaK.'lH Hal\ wap lllaKJlH,Ua 3MaCJlHrH MabJlyM 6yJl,UH. EyH,Uai1
X;OJIHH11. HbIOTOH XVII acp,Ua y3 YK.J-IaTpocjJH,UaaHJlaHraH MaccaHH Map-
Ka3,UaI-ll\OlJMa Ky1JTycjJaHJlHyHHHr l\yT6JIapH CHI<,HJlHIllHHHHa3apHH x;aJl
I\HJlH6 6epraH ~H. KeHHHrH TeKIllHpHIllJIap HaTH)KaCH,UaEp lllaKJlH 3JlJlI-ITI-
COH,U6yJlMaH, 6aJlKH yHH 3KBaTop l\yT6JlapH opacH,Uaru' pa,UHyc,Ua x;aM
cjJapl\ 60pJlHrH MabJIyM 6yJI,UH (21,3 KM). .II.eMaK, Ep lllaKJlH l\yT6Jlapn
60CHl\ 3KBaTOpJlapH 1JHI<;Hl\(pa,UHyCJlap opacH,Ua 21,3 KM ¢apI<,) 3J1JIHnCOH,U
lllaKJlHra 5IJ<,HH6yJlH6, 3KBaTop pa,UHyCJlapH OpaJlHFH,UaX,aM6Hp 08 ¢apJ<,
(2 KM) 60PJlHrH aHHI\JlaH,UH. EyH,Uai1 X;0JlaTHH KeHHHrH (1946-1960)
BaJ<,TJIap,UarHTeKIllHpHIllJlap (<I>.H. KpacoBcKHH) Ba CYHbHH HYJl,UoIllJlap-
,UaH OJlHHraH MabJIyMOTJlap 5'lHa 6Hp 60p TaC,UHJ<,JIa,Ulf,

3Hr cyHrrH KY3aTHIllJlap HaTH)KaCH,UaEp lllaKJlHI-IH l\yHH,UarH 6HpJlHK-
JIap 6HJlaH l\a6yJI J<,HJIHH,UH.3KBaTopilaJI .pa,UHycH - 6378,2 KM. J\yT6
pa,UHycH-6356,9 KM. S'pTa1Japa,UHyc-6371, 110 KM. Ep I03aCH MaH,UOI-IH-
510 MJlH KM2• Ai1JIaI-IHIll yJ<,HraHHc6aTaH 3Hepm5'l MOMeH!H- 8104·1Q43
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r/C1'.12•Ep x.afK1'.1H-I083204 1'.1JIHK1'.13•MaccacH - 5,98.1021 T TeHr. Ep HYJI-
,lI,OW,lI,aHOJIHHraH 1'.1a'hJIyMoTra Kypa EpHHHr CHI\HJIHllI K03cl)(!mI.I.HeHTH:
1/298,3. :3KBaTop y3YHJIHrH 40075,7 K1'.1ra TeHf.

Ep llIaKJ1HHH 3J1JIHrrCOH,lI,I:aHI\HH ,lI,e6 6HJ1HllIHHHT caoa6H llIyH,lI,aKH,
arap 3J1JIHrrCOH,lI,aHJ1aHaCHHH Ep llIaKJIHra yCT1'.1a-ycT I\YHHJICa, y x.OJI,lI,a
OKeaH 103H oapoOapJ1HfH;I.a OJIHHraH reOH,J,lJH3HFHra HI\HHJIawa,ll,H . .IT.eMaK,
Ep llIaKJIHHH 3J1J1HrrCOH;I.llIaKJ1Hra H1<;HH+ 100 M OHJIaH reOH,lI,,lI,eo J<;aoyJI
I<;H.1HHralf. feOH,lI,HHHr .1yFaBHH Ma'hlfOCH Ep llIaK.1H Y3Hra YXllIalli ,lI,eMaK-
,lI,Hp. .?\aJ<;Hl\aT,lI,aep 103aCH;I.arH OaJlaH,lI,J1HK)\H1'.1oJ1aHTOFH,lI,a )f(01'.1pJIYHr-
Ma lJYJ<;.8848 1'.1Ba 3Hf lJYI\YP OOTHI\ (THHlJ OKeaHH,lI,a MapHalf lJyK1'.1acH
-IJ022 1'.1)epapl\H 198701'.1 oy.1ralf HOTeKHCJ1HKHHX.OCHJ1I\HJIraH ep 103a-
CH Y31:ra xoc llIaKJ1fa 3ra. Y x;elJ l\alf,ll,aH reo1'.1eTpHK llIaKJIJIapra TyFpH
Ke.11'.1aH,lI,H.EPIjH oyH,'I.aH llIaK.1,l1,a O)'.lHllIHra aCOCHHcaoao, y K;yelli aTpo-
epH,lI,aBa y3 )'I\H aTpoepH,'I.aaH.1aHHwH Ba ep 103aCH,lI,afH XaBo, CyB Ba OHp
HelJa 1'.1IW.1HOHHHJ1.1ap ,lI,aBOMH,lI,aEp JilJH,lI,am oHTMac-TyraH1'.1ac 3HepfHH
Ta'hCHpH,lI,a 6YJ1HllIH,lI,Hp. Maca.1alf, Ep llIapH J<;yTOJIapHHH CHJIfKHllIHHH
reoepH3HK OJ1HMJlap TeKllIHpHllIH oyHHlJa KeHHHfH 50-60 HHJI HlJH,lI,a25 M
OpaJIHI\,lI,aH lJena lJHI\1'.1araHJ1HfHHH KypcaTa,ll,H. JIeKHIf reoJIorJIap (reo-
epH3HKJ1ap) Ep TapHxi1,l1,a I\yToJ1apHH fKY,ll,a KaTTa 1'.1acoeparaCHJIfKHraHHHH
aHHJ<;JIar~HJ1~p .5IHa OHp 1'.1HCOJI,rraJ1e030H 3paCH,lI,aH X03HpfH BaJ<;TralJa
EpHHHr y3 yJ<;H aTpoepH,lI,a aHJlaHHllIH 1,5 coaTfa J<;HcJ<;apraH,,lI,eraH 1'.1a'h-
.TJy1'.1OToop.

)I{HIICJIapn I oj/iinaMa

I
J{YHila."anr ITOF "'lIncJlaPIII

OJ/ii.,aMa

I
1\S·H,.1aw'1 aHr

TOF KM/ceK lo,/ceK KM/ceK K"/ceK

,
C!leHIlT 6,0 3.4 ra66apo 7,0 3,8
fpaHHT 6,1 3,6 DllpoKceHHT 7,9 4,6
,L!.lla6a3 7,0 3,8 ,J,YHIIT 8,0 4,5

)f(a,ll,Ba.1,J,aH Ma1>.lyr-IKIl, >;ap 61lp TOFfKllHCIl Y31lra XOCepll311KXyCyCHHT-
ra 3ra. Ce}'ICMHK T)'J1J<;IIH.J]apHIIHr 6y )KIIHC,TJap,'I.aH)'1I1WIIf~ l<;apa6, Ep
HlJH,Uafll rpaHHT J<;aT.13MIl I<;YPYJ<;.ll11qa 30-40 Kl\1 6)·.1116, "STPTa OClle;I.a
70-80 KM ra TeHr 2KaHJJllfII aHIlK .•laHraH (2- )Ka;m3.'1).

2-)K aJI sa JI.

Ep lllapH rpaHHT K,aTJla1"HHHHr TYpJlH )Io.oHJlapjlarll K,aJlIlHJnlrn

(B. CP. 50H'laK08CKUU 6{juU'w)

/

EP rpanHT Ko611rH IlaJllllIJlllrll
CKM )(lIc06I1ila)

6pmfHr TY311JI11III11. rEOC<I»EPAJIAP BA <1»11311[(XOCCAJIAPH.

1:p llIapHHH Ty3HJIHllIH J<;YllH,lI,afH cepepa (I<;OOHJ<;)JIap,ll,aHHoopaT: Ep
.~apHHH Tawl<;H T?1'.1OH,lJ,aHypa6 TypraH 6HpHHlJH J<;aTJIa1'.1- aT1'.1Ocepepa
eKH x;aBO I<;OOHFHOy.1HO, yHHHr l<;aJIHHJ1HfH500 K1'.1,lJ,alf2000 K1'.1ralJa eTa,ll,H
Ba Y x.ap XH.1 ra3 l3a CyB 6YF.1apH,lJ,aHTaWKH.1 TorrraH. )\aBo J<;OOHFHxaJ<;H,lI,a
1'.1axcyc Te1'.1aoepH.1raHH ylJyH yHra a.10~Il,ll,a T)'XTaJJHO yT1'.1aH1'.1H3. .

I1KKHHlJH J<;aT.la1'.1,lJ,eHrH3 Ba OKeaH.lap,'l.aH HoopaT Ba y I' H,lI, P 0 C -
epe p a - CyB J<;OOIlFH,lJ,e6 aTaJ1a,lJ,H.fH)l.pocepepa (,lI,eHfH3HHHr reOJIOfHK
HWI1 TeMaClfra !\apaHr) E p CaTX;IlHIlHr 71 % HHI1 I<;OITJIalf;I.HBa yHHHr ypTa-
lJa l<;a.1HHJ1HrH 3800 l\IeTplJa Ke.1a,ll,H.

E~ Wapl1HIlHr Il'iKH I<;HCMII,acocaH, .J<;aTTHI\fKHHc.1ap,lJ,alf iaWKHJI Torr-
raH Oy.1H6, y .1 H T 0 cepe p a ·(<<.lHTOC»- TOW, I(cepepa» - J<;aTJIa1'.1),lI,eo
aTa,la,'l.H. FpHHHr oy l<;aTHlI\ I\HCMHHH TaWKII.1 I\H.1YBlJl1 MO;I.,lJ,aJ1apepH3HK,
XHMHHBIIH xycycHHT.1apIIra J<;apao HHa 6Hp HelJa l\aTJ1aM.1apra oyJIHHa,ll,H.

)\0311PrH Bal\T,lJ,a reoepH311KTeKwHpIIw ycy.l.lapH,lJ,aH X.HcOOJlaHraH celIc-
1'.1HKYCy.l Ep l<;aT.laM.lapHHHHr ¢1l3HK x;o.laTHHH aHHl<;J1aw H~1KOHHHHoe-
pa,ll,H. .IT.a.1allIapOHTH,'I.a Ba .la60paTOpHH,lJ,a 0.1If 0 00pH.1raH ceikMHK TeK-
1lIl1pHWJ13pra Kypa Y3ylfacHra (6yH.1aMa) Tapl<;aJla,lJ,HraH ceHCMHK TyJII\HIf
3Hr 103a 1\2T.laM.lap,lJ,aH ceKYH,'I.Hr~ 5.5-6,0 KM Te3J1HK,lI,aYTa,lJ,H.EpHHHr
I1lJKH I\HC~H,lJ.arH rpaHHT l\aT.1aMH,'I.a x.aM ceHcMHK Ty.lI\HH wyH,lJ.aH (6,1 KM)
Te3JIHK,lJ,aYTa,ll,H

u
'OCTKH J<;aT~la:\1.1apHHHrep1I3HKx.onaTH x;ap XHJI oyJIraHJIH-

fH,lI,aH yJlap,lJ,a TyJII<;HHHHHr yTHW Te3.1HrH x;aM >;ap XHJ1,lJ,Hp.(l9-oeT, 3-pac1'.1).
XIi.1M3-XU:1 TOF fKHHc.lapH,lJ,aH 6yH.1aMa Ba K)'H,lJ,aJ1aHr ceHcMHK TyJ1-

I\I1HJIapHHHr )'THW Te3.1HfH JIa60paTopHH wapoHTH,J,a (+ 30° C TeMrrepa-
Typa,lJ,a 4000 Kr/c1'.1

2
OOClfM,lJ,a)J<;yI"lIqarIllJa 6y.1a,ll,I1 (1- fKa,J,Ba.l).
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1. Espona (Fap611il I\lIC~IH)
2. Espona (IlyJIKoBo,!l.aH Csepll.noBcK MepHllHaHl1raqa)
3. KasKa3 (fp03HlII\!\aH EpesaHraqa)
4. OCHe (HpKYTCKjlaH B.nallHBoCTOKKaqa)
5. OOle (HpKYTcK~aH CBepJI,10BcKKa'Ia)
6. TmllllaHb
7. )KaHy611M XliTOH, X,lfH,lI.lIXIlTOlf
8. lllHMOJlllil AMepliKa (YPTa I\HCWI).
9. ATJlaHTlIKa OKealllf

10. THH'1 OIleaHlf (lllm.IOJlllH I\IlCMIl)
11. TIIH'1 OKeaHH ()!\aHy611iI I\lIC~IH)
12. ll!HMOJllfH .MY3 OKealHI

Ep,lJ.arn fKHHCJlap,ll,aH cei\cMIIK, 1)·.TJK,HH.1apHHHr x,ap XIi.1 Te3.1IlK,lI,a
yTHwHra K.apa6 Ep acocaH ylJ K,HCMra 6)'.1HHraH (103aCH,lI,aHIllJKapHra
l\,apa6): Ep rrYC1H (Sial- CIJ.1HKaT, aJJIOMHHIIH), Ep MaHTIIHCII - (Sima
CHJIYlKaT, MarHHI1) Ba Ep MaF3II (51,ll,POCII)- Ni, Fe (HHKeJ1b, Te~mp).
13HpHHlJHCH Ep rrycTII x,IIcCOJIaHIl6, y HHa Ep CHpTH,lI,aH lIlJKapHra K,apao
ytna KaTTa J<;HCl'vlra6y.1JHHa,ll,11.YJJap lJyKHH,J,H :>I\HHCJJap,lJ.aHTaWKHJI Torr-
raH enHHHlq (l\aJJIlH.'1HrH 10-15 KM), rpaHHT,lI,aH TaWKlI.l TonraH Ep nycTH
(J<;aJ1HHJIHrH 10-30 KM) Ba 6a3aJIbT,lJ,aH T3WKIfJ1 10nraH (l<;aJ1HHJIllfH
0-20 KM) Ep rrycTll,ll,Hp. 13a3a.1bT n)'cTH OCTH)l.a J\1oxoPOBHlJ 6yJJy.BlJH
lJH3HFH (lJerapa) eTa,ll,H. 13yHHHr OCTH,lI,aEpHllHr MaHTHH ,lJ.eo aTa.'1yBQH
J<;IICMHoYJ1H6, yHHHr J<;aJIHHJJlifH2830 KM ra TeHr Ba y HKKHra 6yJIHHa,ll,H:
1'.1aHTHH(800 KM ,lJ,aHK:yrrpoJ<;) Ba I<;YlIH MaHTH51, yH,lJ,aHKelfHH (2900 KM ,lJ.aH
6378 KM ralJa) 3ca Ep MaF3H (51,!l.POCl1)fKOHJJaWraH, y 3Hr Kana 60CHM
~20000 aTMocepepa) Ba lOK,OpH TeMnepaTypa (3000-6000° C) Ta'hCIIpll)l.a
yTa CHJ<;HJIraHC)'IOI<.JJHK>;oJJalll;I.a,'l.Hp. KeHHH,fH TeKWHpHWJ1ap HaTHfKa-
CH,lJ,aaHa wy MaFI13 CpaCll,!l.a K.aT1l1J<;F.OICMxcccaCHra 3ra 6yJ1raH IIKKHHql1



KHlIHK l\0TraH (TallIl\H Ba HlIKH) MaFH3 J\aM 60p ,lI.eraH TaXMHH l\HJIHHMOl\,lI.a
ABBaJIrH y: l\aTJIaM,lI.aH H60paT ep nycTHHHHr l\aJIUHJIHrH, OJIHMJIapHIlH;
epHKpHra Klpa, l\YPYI\JIHK,lI.a 20-75 KM 6yJIca, OKeaHJIap Ty6H,lI.a 5-8 KM
,lI.~H OllIMau,lI.U. ATJIaHTHKa Ba X.HH,lI. OKeaHJIap Ty6H,lI.a rpaHHT l\aTJIaMH
6yJIH6, yHHHr u<:cTH,lI.a 6a3aJIbT l\aT JIaMH lKoi'fJIalliraH. THHlI OKeaHH,lI.a rpa-
HHT IWTJIaMH HYI\JIHrHHH reo

u

epH3HK TeKllIHpHllIJIap ep,lI.aMH,lI.a Ba 6ypPY l\y-
,lI.yFH KOBJIa6 aHHI\JIa,lI.HJIap-. YpTa OCHe,lI.a ep nycTHHHHr l\aJIHHJIHrU. lIyJI,lI.a
35 KM, TOP,lI.a 75-80 KM ralla 60pa,lI.H. ByH,lI.aH MabJIyMKH, epHHHr MaHTH5I
I\HCM~ra eTHllI ylIyH 3Hr 5II\UH lKOH OKeaHJIap Ty6H J\Hco6JIaHa,lI.u. IOI\OPH-
,lI.a KypcaTraHHMH3,lI.eK, Ep Map3H ceHCMUK Ma1>JIyMOTJIapra l\aparaH,lI.a
3HlI, CYIOI\~ 3X;TUMOJI l\aTTUI\ '(3HlIJIHrH 8 ,lI.aH 11 ralIa) eKU 6011Il\a epH3HK
x;oJlaT,lI.a 6YJIu~llIU MyMKHH, JIeKHH yHH TyPpH aHUI\JIalli ylIyH 5IHrH yCyJI
TOnHJIraHU HYI\. KeJIalKaK,lI.a aJI6aTTa flHrU yCyJIJIap ep,lI.aMU 6UJIaH Ep
fl,lI.pOCUHU (2?00 KM ,lI.aH 6378 KM ralIa) TallIKl:lJI 3TYBlIH OpaJIHI\HuHr <pU3HK
Ba XUMHflBUH XyCyCUflTU Ba TY3HJIHllIU aHuI\JIaHa,lI.IL

~.§. EPHHHr <l>H3HI( XOCCAJIAPH .1----

EpHllHr 3UlJJIHrH Ba rpaBHTau,HoH xoccaCH. fpaBuTaUHfl eKH OFHpJIHK
KylIH reOH,lI. (Ep) 103aCHra THK HyHaJIraH 6ymr6, TOpTHJIHllI MapKa3H,lI.aH
MaCOpaJIapra TecKapH nponopUHOHaJI,lI.Hp. OKeaH Ty6H,lI.a reOH,lI. 3JIJIHnCOU- .
,lI.U aUJlaHa CUpTU,lI.aH naCT, MaTepHKKa fll\UHJIallIraH,lI.a 3JIJIHnCOU,lI. CHP-
TH,lI.aHu6aJIaHMHp. Ep I03aCH,lI.arH rpaBHTaUHflHH TOpTHllI KylIuHHHr CaJI-
fHHa Y3rapHllIHHH Ce3a,lI.HraH MaflTHHK ep,lI.aMH,lI.a aHHI\JIalli MyMKHH.

Arap x;al\Ul\aTaH O~eaHJlap reOH,lI.HHHr naCT lKOHJIapHra, KOHTHHeHT-
JIap 3Ca 6aJIaH,lI. epJIapHra MOC KeJIraH,lI.a MaflTHHK OlIHI\ OKeaH,lI.a 6Hp XHJI
KeHrJIHK,lI.a l\uppol\,lI.arUra HHC6aTaH yH,lI.aH Y301\pOI\,lI.a Te3pOl\ Te6paHap
3,lI.H. :l!l.eHrH3,lI.arH reOH,lI. 103aCH Ep MapKa3Ura fll\HH 6yJI!:,aHJIHrH TyepaHJIH
TOpTHllI KylIH I\HppOI\,lI.arH,lI.aH KaTTa 6yJIa,lI.H. Illy Ha3apHflra MyBOepUI\
reOH,lI.HHHr MaTepHK HlIH,lI.arH 6aJIaH,lI.JIHKJIap,lI.a MaflTHHK flHa CeKI1HpOl\
Te6paHa,lI.H.

OKeaH OpOJIJIapH,lI.afH MaflTHHKHHHr 6Hp ceKyHMarH Te6paHHllIH O,lI.aT-
,lI.a KaTTa, y reOrpaepHK KeHrJ1HKJIapra MOC KeJIMaH,lI.H. AKCHHlIa, MaTepHK-
JIap HlI~,lI.arH MaflTHHK Te6paHHllIJlapH,lI.a MaflTHHKHHHr CeKl<lHJIallIHlllH
Ce3HJIMaH,lI.H, yHHHr Te6paHHlllH ,lI.eflpJIYI 6Hp XHJl KeHrJIHK,lI.a lKOHJIalilraH
COX;IUIJIa p,lI.arH,lI.eK 6y JIa,lI.H. '

BaBapUfl Ba Tupo~ AJIbIlJIapH,lI.a TOpTHllI KylIH aHHI\ yJIlIaHraH, aMMo
AJIbn TOPHHHHr 6y lKOHJIapH,lI.arH TOpTHlil KylIH lKY,lI.a KHlIHK, TOP eH 6appH-
,lI.arH TeKHCJIHKJlap,lI.a ()I\aHy6HH fepMaHHH nJIaTOCH,lI.a, J1oM6ap,lI.Hfl naCT-
TeKHCJIHfH,lI.a) KaTTa. IOpa TOPJIapH,lI.a, I1TaJIHH,lI.a (PHM), SpTa fepMaHHfl
Ba KaBKa3,lI.a, y;'HH,lI.HCTOH,lI.aBa 60111l\a lKOHJIap,lI.a YTKa3HJIraH TeKllIupHlll-
JIap x;aM lllyH,lI.aH HaTHlKa 6epraH.

IllYH,lI.ailI\HJIH6, TOPJIa p,lI.a TOpTHlil KylIH KHlIHK, ep 103HHH qyKKaH lKOH-
JIapU,lI.a KaTTa,lI.Hp, ,lI.eHfH3 qyKMaJIapH,lI.a 3ca opTHl\lIa,lI.Hp. By aHHpMa
,lI.acTJIa6KH Bal\TJIap,lI.a TOPJIH 06JIaCTJIap TarH,lI.a 6YlllJIHl\ 6yJIHlllHra 60PJIHI\
Ae6 TylllyHHJIap 3,lI.H, J\03HP 3ca TOP lKHHCJIapH 3HlIJIHrHHHHr x;ap XHJI 6yJIH-
lllHra 60PJIHI\, ,lI.e6 l\apaJIa,lI.H. MaTepHKJIapHHHr TaXMHHaH 80 KM lIYI\YP-
JIHKKalIa 3HlIJIHfH - 2,57 r/cM

3
ra TeHr 6yJIraH lKY,lI.a eHrHJI lKHHCJIap,lI.aH

Ty3HJIraH, oKeaH Ty6H,lI.aH 6 KM qylwpJIHK,D,a 3HlIJIHK, 2,9-3 3HlIJIHKKa
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TeHr. (B. A. MarHHUKHH, 1965) Ba yH,lI.aH OPliP TOP lKliHCJIapU,lI.aH TalllKHJI

TOnraH (3- lKa,lI.BaJI).

Ep HlJH)I;a TOpTHW KylJHHH OWHWH Ba 60CHMH

(E. A. M aeflu/{Kuu 6yuu'lQ, 1965)

-
lIYI\YPJlHK «h (KM 1I\H- TOpTHW KyQHHHHr OpTH6 60PHWH «g» BOCHM «P» (JlHHjCM' "HC).

• C06HJl3) (cMjceK' 1I\HC).

0 982 -
33 985 0,009.1012 ,

400 997 0,136.1012

800 999 0,300.102

1200 991 0,49 d012

1800 985 .. 0,78 .1012

2900 1037 1,37 .1012

4000 762 2,39 .1012

5000 452 3,12 .1012

6000 126 3,48 .1012

6370 0 3,51 .1012

lllYH,lI.aii l\HJIH6, ep nYCTHHHHr 103ara llHl\H6 TypraH I\HCMJIapH eHfHJI MO)l.-
,lI.aJIap,lI.aH, llyKKaH l\HCMJIapH 3ca OFHp MoMaJIap,lI.aH Ty3HJIraH, ,lI.eraH

xyJIOcara KeJIHlll MyMKHH.
Ep nycTHHH TalllKHJI 3TraH aCOCHH MHHepaJIJIapHHHr 3HlIJIHrH 2,5 r/cM3

,lI.aH 6Hp 03 opTa,lI.H. 03qHJIHK MHHepaJIJIapHHHr 3HllJIHrH 3 r/cM
3

aTpoepH,lI.a-
,lI.Hp. Top yCTH,lI.arH lKHHCJIapHllHr ypTalla 3HqJIHrH 2,68 r/cM

3
,lI.aH olllMaH,lI.H.

Ep lllapH 103aCHHHHr Kyn l\HCMH CyB 6HJIaH I\OnJIaHraHJIHrHHH Ha3ap,lI.a
TyTcaK 3HlIJIHrH 1,003 r/cM3, yHHHr yCTKH CYlOI\ (CyB) Ba l\aTTHl\ nycTH-
HHHr YPTaqa yMyMHH 3HqJIHfH 2 r/cM3

,lI.aH OlllMaH,lI.H. )leMaK, TypJIH MeTO)l.-
JIap 6HJIaH aHHl\JIaHraH EpHHHr YPTaqa 3HllJIHrH 5,52 r/cM

3
ra TeHr 3KaH.

EpHHHr HllH,lI.a yHHHr CHPTl\H I\aTJIaMHra HHc6aTaH aHlIa 3Hll I\aTJIaM
MaCCaJIapH TynJIaHraH. Ep lllapH HqKH l\HCMHHH 3HllJIHrH Ba TapKH6H TYP-
pHCH,lI.arH MabJIyMoTHH BHXepT (1897), cyHr OJI,lI.reM (1960) ceHcMHK TyJI-
l\HH ep,lI.aMH,lI.a aHHl\JIa,lI.H. X.03HPfH Bal\T,lI.a epHHHr HllKH l\HCMHHH Ty3H-
JIHlllH J\al\H,lI.a OJIHHraH fyTTeH6epr (1941), )KeepepepHc (XX acp 60111JIapH),
fOJIHUHH (1915-1920), CaBapeHcKHH (1947) Ba 60111I\aJIapHHHr ceHcMHK
Ba rpaBHMeTpHK MabJIyMOTJIapH I\yHH,lI.arH lKa,lI.BaJI,lI.a y3 HepO,lI.aCHHH

TOmaH (4- lKa,lI.BaJI).
Ep nycm I\aBaTJIapHHHHri epH3HK xoccaCHra I\apa6 yJIapHH TapKH6HHH

l\aH,lI.aH lKHHCJIap,lI.aH H60paTJIHrH aHHl\JIaHraH. By 6opa,lI.a H3JIaHHlll,lI.aBOM
3TMol\)!.a. KeJIalKaK,lI.a Ep lllapH l\yiiH l\06HFHHHHr XHMHflBHH TapKH6HHH
nyxTa aHMI\JIalli epoH,lI.aJIH l\a3HJIMaJIapHH H3JIalilAa KaTTa ax;aMHflTra 3ra
6yJIa,lI.H.

E p Mar H e T H 3 M H. Ep llIapHHHHr <pH3HK (HCCHl\JIHK, 3HqJIHK)
xycyCH5ITJIapH,lI.aH HHa 6HpH l\a,lI.HM,lI.aH KHlllHJIapra MabJIyM 6yJIraH Mar-
HHTJIHJIHfH,lI.Hp. KHllIHJIap KOMnaCHH HXTHpO·I\HJIraHJIapH,lI.aH cyHr EpHHHr
MarHHTJIH XyCyCHHTHHH aHHl\pOI\ TeKllIHpa,lI.HraH 6yJI,lI.HJIap. KOMnac (6y-
COJI) EBpona,lI.a XII aCp,lI.aH 6011IJIa6 HllIJIaTHJI,lI.H. feOJIOfHH KoMnaCH 3ca
XVII aCp,lI.aH 6011IJIa6 EBpOna,lI.a HlllJIaTHJIa 6011IJIaH,lI.H (4- pacM).



4- )I{ a J{ a a JI

Ep nycTH 311'lJIllrH ryTTeH6epr, (1!?29H.), rOJIffl.\IlH, MarHlIUKHii sa 6ow~aJIap
MabJIyMOTH 6yiilf'la (1955- 1960. 1965- 1976 Hii.)1

I ED n"cTIl
!\Yllila.,allr I bvi!ca"a

CeHC>1IlK (V5). cei'lC:\1HK Ep nyCTH Ep nycTHll1l
llYl\yp·llffU TS....·ll,nH Te3~lHrH ~T)"" IlH (VP). 3H4.1prH TaIl1KHJ1 ~HJJYB"'H

(K\I >\llco6Ilila) (KM/ceK) Te3.111fH (r/CM') )KHllc •.lap
(KM/ceK)

:Y"pTatIa 0-41 - I - I 1 I OReaH (flIJ{poccj:epa
CyB)

0-50 , 3.4-3,7 I S.,5- 6,0 12,6-2,7
1

fpaH/lT

50-80 I 4,0-4,1 /6,5-6,7 12,9-3,0 I 5a3aJlbT

80 -100- 3,8-3,9 6,0 -6,3 IOMwaraH, OCTHHoc¢epa (BoJIHo-
200 6ab3aH JleRIIH 311tI BOJ{. fyTTeH6epr ~aBa-
400 n)'CT TII. 101)OplI MaHTIIH

(6e~apop)

200-800- ! 3,9 - 6,2 16,3-11,0 13,0-4,5 I :Y"pTa MaHTHH
950

950- 2900 I 6,2-7,3 1'11,0-13,61 4,5-5,9 /- I\yiill MaHTIIH

2900-3500-1 - . )13,6-8, 1-1 I Taw~H HJ{pO
4700 -10,7 5,9 8,0

4700-5190 I - 110,7--11,21 8,0-12 I :Y"pTa HJ{pO

6190-6371 I - I 11,3 I 12,3 I Ep MapRa311ii H.ZJ.pOCH

u u Ep MarHeni3MHHH TeKlUHpHlU acocaH XVIII acp)J.aH 60lUJIaH)J.H. Ep
I1)'JI)J.olUI1)J.aHTypH6 aHHI\JIaHraH)J.a EpHHHr MarHHTJII1K xoccaCH yHHHr
103aCH)J.aH90 KM 6aJIaH)J.~I1K)J.a20 MHHr MapTa KaMa}IH6 KeTap 3KaH. Ep
103aCH)J.a2 XHJI MarHHT MaI1)J.OHH60p, 6HpHHlJH Ep MaHTI1HCH6HJIaH H)J.POCH
lJerapaCI1)J.aHlJHI\YBlJH acocHH MarHHT MaH)J.oHH6YJIH6, y ep 103H)J.aMarHHT-
.TIaHHlUHHX.OCHJIII\HJI~)J.H. I1KK~HlJHCH MafHHT 6ypoHH, y I\yelU)J.aH KeJIyB-
lJH 3)JIeKTpOMafHHT TYJII\HHHH y3rapTHpraH MaH)J.OH)J.Hp.Ep MafHenI3MH)J.a
I\YHI1)J.afH I1KKH XYCYCI1HT60p: 1) MarHHT OFHlUH Ba 2) MarHHT 3HKaHI1lUH.

1. MafHHT CTpeJIKaCI1HHHf ManJIyM )j{oH)J.arI1 reorpaepHK MepI1)J.HaH)J.aH
lJena 6YPI1J1HIIIHfa MafHHT OFI1111H)J.eHHJIa)J.H.MarmlT MepH)J.I1aHHreorpa-
epHKMepH)J.I1aH)J.aH6Hp 03 epapl\ I\HJIa)J.H, y e lUapl\ eKH Fap6 ToMoHra Man-
.'IyM 6yplJaK)J.a OFa)J.H,6y 6yplJaK MarHHT OFHlU 6yplJarI1 )J.e6 aTaJIa)J.H.Mar-
HI1T OFHlU 6yplJafH Ep lUapHHHHr x.aMMa )j{oHH)J.a 6Hp XHJI 6yJIMaH)J.H. EI1p

XI1JI)J.afI1MarHHT OFHlll 6yplJaKJIapHHH 6I1pJIalUTI1praH lJH3I11\l\a H 30 r 0 H

).(eHHJIa.n.I1. •
2. MafHI1T 3KBaTopH 6I1JIaH MarHI1T I\YT61I' opaJII1FH)l.an1 Macoepa.n.a

MafHHT CTpeJIKaCI1HI1Hr 3HKaHI11111'\OCI1JII\lIJlraH 6yplJarHra MafHI1T 3HKaHlI-

lUH .n.eHHJIa.n.H.
Ep mapH.n.

a
6Hp XHJI.n.afH MafHI1T 3HKallHlllH 6yplJaKJIapHHH TyTalliTHp-

raH lJH3HI\ 113 0 K JI 11H .n.e6 aTaJIa.n.I1. 3HKaHI1111 6yplJafH 3KBaTop)l.aH
I\yT6JIapra ToMOH KaTTaJIalllH6 60pa.n.H Ba MafHI1T I\yT6H)J.a 90° ra eTa.n.H.
MarHI1T I\YT6I1 1964 HHJI.n.aH6epI1 lllI1MO.1I1HHpI1M lUap.n.a lllHMOJII1H MarHI1T
I\YT6I1 74° lUI1MOJIHHKeHrJIlIK.n.a Ba 100° lllapl\I1H Y30I\JIHK.n.a ([peHJIaH.n.HH
lUHMOJII1.n.a,DyJIKOBO 06cepBaTopHHcH HI\I1HH.n.a),)j{aHy6I1H HpHM lUap.n.a

3ca 68° )j{aHy6I1H KeHrJIHK.n.a Ba 145° lUapI\HH Y30I\JIHK)J.a (AHTapKTH.n.a)l.afI1
BHKTOpHH EpH.n.a) )j{aHy6HH MafHHT I\yT6H )j{oHJIalUraH. MafHI1T MepI1.n.lIa-
HH, MarHI1T 3KBaTopH Ba yJIapHI1Hr I\YT6I1 reorpaepHK MepH.n.HaH, 3KBaTop
Ba I\yT6JIapra MOC KeJIMaH.n.H. EyHHHr ca6a6I1 x,03I1pralJa TyJIa aHI1I\JIaH-
raH 3Mac. MafHHT I\yT6HHHHr reorpaepHK I\YT6 61IJIaH MOC KeJIMaCJII1fI1-
HHHr ca6a6H Ep ruapH 103aCH.n.aI\YPYI\JIHK Ba oKeaHJIapHI1Hr 6I1p TeKI1C,J.a
)j{OHJIalUMaraHJIHfI1.n.HP, .n.e6 aHHI\JIaHraH. Ep MafHeTH3l\1I1 Ep MaccaCHra
Ba x,apaKaTHra, lllyHHHr.n.eK Ep lUapHHHHr 60lUI\a OCMOH)j{HCMJIapH 6HJlaH
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6yJIraH MYHOCa6aTHra (TOpTHllIH, ys YI\H Ba I\yelli aTpO¢H,lI.a aHJIaHHllIHra)
60fJIHI\)I.Hp. EpHHHr MarHHT I\YT6H Ba MarHHT MaH,lI.OHHEp TapHXH,lI.a
,lI.OHMysrapH6 TypraH, XaTTOx.OSHprH Bal\T,lI.aXaM ys ypHH,lI.aH CHJI}KH6TY-
pa,ll.H. MaCa:laH, >KaHy6HH I\YT6,J,aTOlliKyMHp KOHH60p (TOlliKyMHp ,lI.aBpH-
,lI.a naH,lI.O 6ymaH), 6YH,lI.aH KypHHa,ll.HKH, }KaHy6HH: I\YT6 yTraH )laBp,ll.a
HCCHI\ MHHTal\aJIH MaTepHK 6yJIraH. Ep MarHeTHSMHHH ypraHHllI xaMMa
¢aHJIap ytIYH, }KyMJIaAaH, 6HOJ10rH5IBa reOJIOfH5I paHH ytIy~ XaM MYXHM

HJIMHH:ax;aMH5ITra 3raAHp. MaCaJIaH, reO:v1arHHTMaH,lI.oHHI\yellI,lI.aH KeJIyB-
tIH SapapJIH TYJII\HHJIap Sap5IAHHH 600-1600 KM 6aJIaH,lI.JIHK,lI.ayllIJIa6

l\oJIa,ll.lI. u u

Ep llIapHHHHr I\YPYI\JIHK I\HcMH,lI.a HSOKJIHHHOpMaJI XoJIaTHHH HyHa-
JIHllIH KeCKHH ysrapa,ll.HraH }KOHJIap XaM ytIpaH,lI.H. By.'lap M3rHHT aHOMa-
JIH5ICH,lI.e6 aTaJIa,ll.H. By ysrapHllI Ep HtIH,lI.a MarHHTJIH TeMHp py,ll.aJIapH
}KOHJIalliraH epJIap,ll.a.lOs 6epa,ll.H. TeMHp KOHJIapH KynHHtIa KOMnac ppAa-
MH,lI.a,MafHHT aHOMa.nH5ICHXOCHJI6yJIraH }KOHJIap,ll.aHTOnHJIa,ll.H.

MaCaJIaH, KYPcK,lI.a llI'mrpH llIaxpH 5II\HHH,lI.aBa I\osofHCTOH,lI.a TeMHp
KOHH (KaTTa Sai1aCH)TonHJIraH. BYH,lI.aHTallIl\apH 6a'bSH 6Hp aCOCJIH}KHHC-
JIap Kyn Tapl\aJIraH }KOHJIap,ll.axaM MarHHT aHOMaJIH5ICH6YJIa,ll.H. Ep llIapH-
,lI.a MafHHT MaH,lI.OHHBaI\T-BaI\TH 6HJIaH ysrapH6 Typa,ll.H, xaTToKH Xap MH-
HyT Ba ceKyHMa xaM ysrapHllIH MyMKHH.

MafHHT MaH,lI.oHHHHHrysrapH6 TypHllIHra MafHHT 6 y p 0 H H ,lI.eHHJIa-
,lI.H.MafHHT 6ypOHH Ep llIapHra I\yellI,lI.aH KeJIyBtIH 3JIeKTpOMafHHT KytIJIap
Ta'bCHpH,lI.aHnaH,lI.O6yJIa,ll.H. KynHHtIa MarHHT 6ypOHJIapH I\yelli Ba 6011Il\a
OCMOH}KHCMJIapH,lI.aHKeJIyBtIH 3JIeKTpOMafHHT TyJII\HHJIapH 6HJIaH ySBHH
60fJIaHraH 6yJIH6, 6Hp eKH 6Hp HetIa ceKyH,lI. ,lI.aBOM3Ta,ll.H.

Ep wapH,lI.a HCCHI\JIHKHHHr Tapl\aJIHWH Ba
y H H H r p a,ll. H 0 a K T H B JI H r H . Ep llIapHHHHr XaBo Ba CyB l\aTJIa-
MH,lI.afH HCCHI\JIHKacocaH I\yellI,lI.aH KeJIa,ll.HraH HCCHI\JIHKHHHr Ep llIapH
6yHJIa6 Xap XHJI Tapl\aJIHllIH,lI.aH naH,lI.O6yJIa,ll.H. Ep wapHHHHr Xap 6Hp
CM2lOsaCH I\yellI,lI.aH 6Hp MHHyT,lI.a8,13 >K HCCHI\JIHKOJIH6 TypaAH. (BYH-
,lI.aH~TallIl\apH Ep wapH 1 MHHyT,lI.a I\yeW,lI.aH 1019 >K 3HepfH5I HypHHH

OJIaAH).
Ep llIapH 6aJIaH,lI.-naCT, YHI\Hp-tIYHI\HP llIaKJI,lI.a 6yJIraHJIHfH Ba ,lI.OHMO

ys YI\H aTpO¢H,lI.a aHJIaHHllIH Ty¢aHJIH yHH I\yelli HypJIapH 6Hp TeKHC,lI.a
HCHTMaH,lI.H.I1CCHI\JIHK EpHHHr XaBO Ba CyB l\aTJIaMH,lI.aH, XaTTO yHHHr
l\aTTliI\ nycTH,lI.aH XaM yTa,ll.H, JIeKHH 6Hp.TeKHC,lI.ayTMaH,lI.H. BHpHHtIH,lI.aH,
,lI.eHfHSlOSaCH,lI.aHiol\OpHra 100 M KyTapHJIraH,lI.a TeMnepaTypa 0,5° C KaMa-
5I,lI.H; HKKHHtIH,lI.aH, ep IOsaCHHHHr yCHMJIHKJIap 6HJIaH l\<;JnJIaHraHJIHrH,
yH,lI.afH xaBO Ba CyB 0I\HMJIapH x.aM Ep HtIHra HCCHI\JIHKHHHr YTHllIH,lI.a
KaTTa POJIb yHHaH,lI.H. .

. Kyn HHJIJIHK KysaTHllIJIap. I\yellI,lI.aH KeJIa,ll.HraH HCCHI\JIHK EpHHHr
l\aTTliI\ nycTlira 6Hp TeKHCyTH6 60pMaCJIHrHHH KypcaT,lI.H. Ba'bSH }KOHJIap-
Aa ysrapMaH,lI.HraH HHJIJIHKypTatIa TeMnepaTypa 2 M tIYl\ypJIHK,lI.a, 6QllII\a
6Hp }KOH,lI.a35 M tIYl\ypJIHK,lI.a ytIpaH,lI.H. MaCaJIaH, I1apH}K o6cepBaTOpH5I-
CH,lI.a 100 HHJI Mo6aHHHAa 28 M tIYl\ypJIHK,lI.a TepMoMeTp + 11,83° C HH,
MOCKBa,ll.a 1882 HHJI,lI.aH6epH 20 M tIYl\ypJIHK,lI.a TeMnepaTypa +14,2° C
HH KypcaTraH. 06b ,lI.apeCHI\YHH oI\HMH,lI.a275 M tIYl\ypJIHK,lI.a TeMnepaTypa
- 3,? C ra (M. <1>.I1BaHoBa 1980), 400 M tIYl\ypJIHK,lI.a 3ca TeMnepaTypa

0° ra TeHr 6yJIraH.

Ma'bJIyM tIYl\ypJIHK,lI.a HCCHI\JIHK 6Hp XHJI TeMnepaTypa,ll.a Typa,ll.H.
CCCPHHHr TypJIH paHOHJIilPH,lI.aHM. <1>.BeJI5IKOB (1974) TynJIaraH I\yih:l-
,lI.afH MabJIyMOTJIap .6yHra MHCOJI6y.'la OJIa,ll.H(5- }Ka,ll.BaJI). EPHH MyTJIOI\
ellIHHH aHHI\JIalli TeMaCHra l\apaHr.

EpJl.a HCCH~JIHKHHHrTap~aJIHWH (M. -CP. BeAJlK08 6gau'la)

\

1000 M qYl<;yp,'HK/larH ypraqa
reMOeparypa DoC l\HCOOHna

IllIlMOJIIlH KaBKa3 (rp03HIlH paHOHH)
D:OFHCTOH
fap61lH KaBKa3 (MaiiKOII paHOHH)
AnllJepOH lIpHM OpOJIH
fap6HH KaBKaa OJIAH
D:OH6acc
3M5a
YKpaHHaHHHr Fap6HH I\HCMH
BOJIraHHHr I\YHH 0I\HMII
CaMapa eHH
BOllJI\HPAHCTOH
BeJIOpyccHH (OOJIecr,e)
KaMa (YpaJI OJIAH)
KpHBOH Por

90,7
55,6
50,4
47,2
41,9
39,6
41,4
31,4
28,6
24,8
18,4
23,4
17,4
19,5

Ep nycTHHHHr HtIKapHCH,lI.aTeMnepaTypa 6Hp XHJI 6yJIraH }KOH,lI.aH Ep-
HHHr MapKaSHra TOMOH 60praH,lI.a TeMnepaTypa 1° C OllIa,ll.HraH ypTatIa
tIYI\YPJIHK EpHHHr I' e 0 T e p M H K 60CI\HtIH ,lI.e6 aTaJIa,ll.H. EpHHHr reo-
TepMHK 60CI\HtIH yHHHr TypJIH }KOHH Ba tIYl\ypJIHfH,lI.a TypJIHtIa 6yJIa,ll.H Ba
5 MeTp,ll.aH150 MeTpratIa 60pa,ll.H. Ep reoMeTpHK 60CI\HtIHHiIHr ypTatIa MHI\-
AOpH 33 MeTp.

Ep HtIH,lI.aTeMnepaTypa 6Hp XHJI,lI.a6yJIraH }KOH,lI.aH yHHHr MapKasH
TOMOH60pHJIraH capH Xap 100 MeTp,ll.aOllIH6 60pa,ll.HraH TeMnepaTypa MHI\-
,lI.OpHI' e 0 T e p M H K I' P a,ll. H e H T ,lI.e6 aTaJIa,ll.H. By MHI\AOP xaM Ep-
HHHr TypJIH }KOHH,lI.aBa tIYl\ypJIHrH,lI.a TypJIHtIa 6yJIa,ll.H; tIyHOHtIH 6y MHI\-
,lI.opHHHr TypJIH XHJI,lI.a6YJIHllIHHH llIaXTa,ll.a, 6ypfy I\Y,ll.YI\JIapH,lI.a,TOHHeJI,lI.a
Ba apTeSHaH I\Y,ll.YI\JIapH,lI.aaHHI\ KypHllI MyMKHH. TeMnepaTypa CHMo6JIH
elm 3JIeKTp TepMOMeTpJIap 6HJIaH YJItIaHa,ll.H. 1Ol\opH,lI.a KypcaTHJIraH }KOH-
JIap,ll.arH HCCHI\JIHKHHHrOllIHllIHHH (reoTepMHK 60CI\HtIHH) aHHI\JIaW,lI.a wy
}KOHHHTallIKHJI I\HJIyBtIH TOf }KHHCH HCCHI\JIHK,lI.apa}KaCHHHxaM aHHI\JIaH-
ca TyfpHpOI\ 6yJIa,ll.H. 4yHKH KOHBa 6ypfY I\Y,ll.YfH,lI.axaBOHHHr HCCHI\JIHrH
6ollII\a ca6a6JIap 6HJIaH ysrapHllIH MyMKHH. feoTepMHK rpa)lHeHT Ep l\aT-
,TlaMJIapHHHHr XOCCaJIapHra Kypa 0,5 - 1 ,lI.aH 20° C ratIa ysrapa,ll.H,
)'pTatIa MHI\II.OpH 3° C ra TeHP. Ep HtIH,lI.arH TeMnepaTypa l\yHH,lI.arH
¢opMYJIa 6HJlaH aHHI\JlaHa,ll.H:

H-ng = T _ t (f. A. fOpllIKOB, 1974)

g - reoTepMHK 6ocl\litI; H-6yppy I\Y,ll.yfH qYI\YPJIHrH; n-Ma'bJIYM tIY-
I\YPJIHK,lI.afHysrapMac HCCHI\JIHK;T - H tIYl\ypJIHrH,lI.arH HCCHI\JIHK; t-
ep I03aCH,lI.arHHCCHI\JIHK.ByHH MocKBa MHCOJIHAa XHc06JIaraH,lI.a l\yHH,lI.a-
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nIlla aHH~JIailMHs: t = 4,2"'C; T = + 21,9"C; H = 700 M; n =20,
6yH.na

__ 70_0_-_2_0 _ 680 '" 39 0 ()g- - '" ,MC.
21,9-4,2 17,3

EpAarH TOF *HHCH ~aT~aM~apHAa paAHoaKTHB

3~eMeHT~apHHHr MH~l\OPHHH Y3rapHwH

(A. A. CMUC/108, 1960)

I'-IYKYPJlHK (KM >\HCO.' Pal\HoaKTHB 3J1eMeHT.I1ap :\IHI<.n.0PH
Ep KaTJlaMJlapH 6Hl\a) (% >\Hc06Hl\a)

l..J:yKHH)l,1l)KllHCJlap ~aTJla~11l O' -12 U = 2,5.10-4,
Th= 1,0.10-3
K=2,0

fpaHIlT l\aTJlaMH 0; 40 U = 3,5.10-4

Th = 1,4.10-3

K= 2,8

na3aJlb T l\aTJlaMII 40; 30 U = 0,9.10-4

Th = 0,4.10-3
K= 1,0

flepe,l\OTIITl\aTJla~lH 70; 800 U = 0,1.10-4

Th = 0, I.10- 3

K=0,3

.!\yllH I\06HFH 200; 800 U = 0,02.10-4

Th = 0,02.10-3
K = 0,1

.LI.eMaK, MOCKBa.na reOMeTpHK 60CI\H'-I 39,0 M (c) 3KaH. IO~opH.na ~aH.n
I\HJIraHHMHs.neK, arap reOTepMHK 60CI\Hll xap 33 MeTp.na+ 1°C .naH opnl6
60pca, 100 KM llYl\ypJIHK.na TeMnepaiypa 3000° ra eTa.nH. EyH.nau TeMnepa-
Typa.na TOP)KHHCJIapH3PHU.nH, XaTTO rasra aUJIaHa.nH.B. A. MarHHUI<HH
cpHKpHlla Ep HllH)l.a HCCHI\JIHK100 KM llYl\ypJIHK)l.a 1300° C )l.aH OIllMaH)l.II,
400 KM )l.a 1700

0

C, 2900 KM )l.a 3500° C, YH)l.aH lIy~ypJIHK)l.a 5000° C ra
eTa)l.H. JIaBaHHHr TeMnepaTypacH 1060° )l.aH 1350° C ra eTa)l.H. OeTpOJIOr
OJIHMJIap cpHKpHlIa, Ep)l.arH MarMaH'Imr TeMnepaTypacH 900-1100° C ra
TeHr. Mama 30-120 KM sa 6yH)l.aH xaM lIYl\ypJIHK)l.a XOCHJI6yJIa)l.H. cI>HSH-
Ka 1\0HYHHra MYSOcpHI\,)KHCMJIap HCCH~JIHK)l.aHKeHraH)l.H, JIeKHH lIY~YP-
JIHK)l.a KyllJIH 60CHM)l.aHMoMaJIap 60praH capH SHllJIaIllH6 (2,5 r/cM

3
)l.aH

5 8 r/cM
3

ralla) 60pa)l.H. Illy HYI\TaH HaSap)l.aH l\aparaH)l.a Ep HllKH I\lfCMH-
)l.~rH )KHHCJIap KyllJIH 60CHM)l.aSHllJIaIllH6 yHHHr HCCHI\JIHrH3000°-5000°
ralla 6YJIHIllH MyMKHH. AMMo 1000-2000 aTMoccpepa 60CHMHyHH 3pHIllra,
HbHH KeHraHHIllHra uyJI l\yHMaU)l.H. EyHH Maxcyc reocjJHsHK, ceHCMOMeT-
pHK, pa)l.HOMeTpHK sa 6oIll~a TeKIllHpUIll yCyJlJIapH ep)l.aMH)l.a QJIHHraH
MabJIyMOTJIap xaM TaC)l.HI\JIaH.nH.JIeKHH TOP )KHHCJIapHHHHr HCCHI\J1I1K
yTKasysllaHJIHrH 6Hp XHJI 3Mac. EyHra ca6a6 Ep l\aTJIaMHHH TaIllKIIJI

1,\IIJ1) S4I1 ;+;liHCJ18P:J.aMab.1YM l\IIlI\:J.0p,J.apa:J.HoaKTlIB 3Jle:'leHT.lap 60pJ1H-
f11,J)IP 6- iKa,J,saJI. Pa,J.lloaK rHB nap43JJaIIllW HaTIIil<aCH)l.aTOF )KHHCJIapJI
J:cIIi:;H1. illyHra Kypa HCCIII\.lIIK EpHf-lHr \ap XI1Jl 4YI\yp.1I1K)l.am I\aTJlaM-
.13pll,J,a 6l1p TeKHC)l.aTapl\aJIMaH)l.H. Ep MaccaCH)l.am 6ap4a 3JIeMeHTJIap
611p TeKHC,J,aTapI\a.1MaraHJ1HrH sa yJIapHHHr ¢\i3HK XoccaCH x.ap XHJI.ilH-
n:,J,aH EpHJiHr CHpTH)l.aHMapKa3ra4a HCCHI\JIHK6Hp leKHC)l.3 opnl6 60p-
1\wij,J,I1,lJaTH)l(3,J,aI\aTJIaMJIap x.apaKaTH x.aM y eKH 6y )KOH)l.aXOCHJI6y.la-
All. j\laca.laH, [L. )I(OJIH (1922) Xap 6Hp rpaMM OT!\HH,J,HiKHHC)l.a5-10-12

rpa:\I1\lra HI\TfH pa)l.HH 3.1eMeHTH60p.1HfHHH TorrraH. Pe3ep¢op,J, (XX acp
6oUI.lapH,J,a) ¢HKpH4a, 1 r pa)l.HI1S·3H)l.aHcoaTHra 20.10-5 KaJl0pHH HCCHI\-
.111K 4HI\apa)l.H. MacaJlaH: 6Hp r 6a3a.lbT)l.a 1,4· 10-12; ra66pO)l.HopHT)l.a
1,3.10-

11
; ,IT,Ha6a3Ba )l.I1opHTLI.a1,0.10-12; rpaHHT)l.a4,0.10-12 paLI.HH60p-

.1IJfll aHHI\.laHraH.

8- §. EPHMHf XJ1MM51BMJ1TAPKM6M

Ep wapHHHHr Ba ep nycTHHHHr cjJHSIlKXYCYCHHTH6HJIaH 6Hp ~aTOp)l.a
YIlIlHr XHMHHSHrI TapKH6HHH ypraHlllil XaM a1\1aJIHHaxaMHHTra 3ra)l.Hp.
EpHImr XHMHHSHHTapKH6HHH 6HJIHlll yllYH xaMMa TOP)KllHCJIapH XHMHH-
BITi'1aHaJIH3 ~HJIHHa)l.H. EyHHHr yllyH ep nYCTHHHTalllKHJI 3TraH syJIKaH
if(J[HCJIapH)l.aHOJIHHraH HaMyHaJIap TeKlllHpHJIa)l.H. )\03Hpm saI\T)l.a Ep-
IIlIHr 10-12 KM lIYl\ypJIHKKalla )KOHJIalilraH I\aTJIaMHHH TeKlllHpHlil MyM-
KIIH, YH)l.aH llYl\YP)l.am ~aTJIaMJIapHHHr' XHMHHSHH TapKH6H TaXMHHaH
cjJII311KMerO)l.Jlapra aCOCJIaHH6aHHI\JIaHa)l.I1. .

Ep wapH 1{)3a ~HCMHHHHr XHMHHSHH TapKH-
6 II . Ep wapHHHHr yCTKH I\HCMHxaso sa cys l\o6HfH 6HJIaH ypaJIraH 6y-
-'Ill6, OmpJIHrH lKHxaTH)l.aH 6y HKKaJIa I\06Hl\ ep MaccaCHHHHr 6,04 % HHH,
>\ap XH.l l\aTT.HI\: MarMaTHK )KHHCJIap, CJIaHeu, I\YMfOlil sa 0xaKTOlllJIap
3ca 93,06% HHH TalllKHJI 3Ta)l.H. .

YMyMaH ep nycTHHHHr XHMHHBHHTapKH6HHH 6HpHHlIH MapTa OJIHMJIap-
,J,aHcI>.Y. K JI a p K (1920-1930) sa B. 11. Be p H a)l. C K H H (1949),
A. E. cI>e p C M a H (1932), B. M. r 0 JI b)l. III M H)l. l' (1922) sa 60w-
I\a.1ap aHHI\JIa6 6epraHJIap. YJIap HJIMHHa)l.a6HeTJIap)l.aHcjJoH)l.aJIaHH6sa
5000-6000 ra HI\HH TypJIH TOP)KHHCJIapHHHaHaJIH3 I\HJIH6, ep nycTHHHHr

7-)Ka)l.BaJl
TOF *HHCJlapHHHHr XHMHlIBHH TapKH6H

(A. E. C/JepCMaii 6guulia, 1932)

R,YMTOlU I
(% l\HC.) •

78,21
4,76
0,25
1,08
0,30
1,16
.'),50
0.45
1,32
1,63
5,04

5,19
0.81
0,06
0,54
0,54
7,89

42,57
0,05
0,33
0,77

41,54

59,12
15,34

1,05
3,08
3,80
3,49
5.08
3,84
3,13
1,15
0,10

58,11
15,40
0,65
4,02
2,45
2,44
3,10
3,30
3,24
4,49
2,63



1,9-0m
I,O-H -==:::-----
2, 35-J(
2.3.5-119
2.4D-Na
3, 25-Ca

4,20-Fe

1,4.f-AL

1,20
Om

tUSK ==--
lJI F " or,'· .

1,41 Co
1,72 1'19
1,82 Na
4,80 At

5- paCM. Ep mapH XHMHHBHHTapKH6HHHHf JlHarpaMMaCH (A. E. <I>epcMaHAaH):a) aTOM
OmpJIHrH 6yHHQa % :l\Hco6HJI,a; 6) aTOM COHJIapH% :l\Hc06HJI,a.

ypTaqa XHMIUIBHH TapKH6HHH aHHK}IaraHJIap. EyJIap)J.aH 6a'b3H 6HpJIapH
7- )I{a)J.BaJI)J.l6epHJIraH.

AKa)J.eMHK 0.10. IIIMH;nT (1944) Ha3apHflcHra Kypa, Ep nJIaHeTaCH
6enoeH OCMOH6yIlIJIHFH)J.a Cy3H61OpyBqH MeTeOpHTJIapHHHr HHFHH)J.HcH)J.aH
~OCHJI 6yJIraH. Ey epHKP caHepa)J.aH TYlllraiI MeTeOpHTJIapHHHr XHMHflBHH
TapKH6HHH ypraHHIll HaTH)I{aCH)J.a TaC)J.HI\JIaH)J.HBa yJIapHHHr TapKH6H
EpHHHr XHMHflBHH TapKH6Hra aHqa f1I\HHJIHrH Ma'bJIyM 6yJI)J.H. 1932 HHJI)J.a
COBeT reOXHMHrH aKa)J.. A. E. <PepcMaHHHHr 1930 HHJI)J.aEpHHHr XHMHflBHH
TapKH6HHH aHHI\JIa'5 aHTraHJIapH TyFpH KeJI)J.H (5- pacM). KeHHHqaJIHK
CCCP <PaHJIap AKa)J.eMHflcH reoepH3HKa HHCTHTyTHHHHr HJIMHH XO)J.HMJIa-
pH)J.aH E. 10. JIeBHH Ba C. B. K03JIOBCKa5lJIap1955 HHJI)J.aMeTeOpHTJIap-
HH aHaJIH3 I\HJIH6 f1Ha x.aM aHHl\pol\ Ma'bJIyMoTra .9ra 6yJI)J.HJIap (8- )I{a)J.-
BaJI). YJIapHHHr 6y Ma'bJIyMOTJIapH aKa)J.eMHK A. E. <PepcMaH TOMOHH)J.aH
1932 HHJI)J.aI\HJIHHraH aHaJIH3ra TyFpH KeJIa)J.H.

8:1KaJl,BaJI

MUeOpHTJIapHHHr. YPTaQa XHMHSlBHHTapKH6H (OFUpAuzuza Kypa % )fuco6uiJa)

A.E. <t>epCM8H B. 10. JIeBHHB8 H. UHHrep 6)111Hqa
SJleMeHTJlap 6}lIlHqa (1932 ll.) C. B. !<03J10BCK8R (197111.)6)111Hq8(1955II:T

0 34,0 34,6 33,0
Fe 26,8 35,6 28,6
Si 17,4 17,8 17,0
Mg 12,8 13,9 13,8
S 2,7 2,0
Ni 1,6 1,4 1,7
Ca 1,5 1.6 1,4
Al 1,3 1,4 1,1

~Ba oom aJIap 1,9 1,7 1,5

)KaMH 100% 100% 100%
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~eTeOpHTJIapHHHr XHMH5lBHH TapKH6H ep nycTHHHHr XHMH5IBHH Tap-
KH6Hra )I{y,na YXillaIll,nHp, 6y :l\OJI }\yeill CHCTeMaCH,narHOCMOH)I{HCMJIapH-
HHHr XHMH5IBHHTapKH6H 6Hp-6HpHra YXillaIllJIHrHHH KypcaTa)J.H. ~aCaJIaH,
TOill MeTeOpHTJIapHHHr TapKH6H EpHHHr TOIll l\aTJIaMHra yXIllaii,nH, TeMHp
MeTeOpHTJIap EpHHHr omp (9- )I{a)J.BaJI)eKH MapKa3HH l\aTJIaMHra YXillalli
TapKH6,na,nHp. x.o3HprH Bal\T,na Ep TapKH6H,na Ma'bJIyM 6yJIraH 6a'b3H 6Hp
MHHepaJI (OJIHBHH, aBrHT, nJIamOKJIa3 Ba 60Illl\a .9JIeMeHT)J1apM~TeopHr
TapKH6H,naH TOnHJ1MaraH. B. M. rOJ1b,nIlIMH,nT, r. TaMMaH (1923-1924)
(4- )I{a,nBaJ1ra l\apaHr) Ba A. E. <PepCMaH (1939) Ma'bJ1yMoTH 6yHHqa Ep
IllapH HqKH l\aTJ1aMJ1apHHHHr XHMH5IBHH TapKH6H l\yHH,narWIa (9- )I{a)J.-
BaJ1).

3KnorHT sa PYAaJIH ~aTnaMJlapHHHr XHMHSlBHHTapKH6H
(A. E. c[JepCMa/i6gt1u'la, 1939)

SJleMeHTJl8p 3KJJOrHT Jl\aTJI3MH PYIl8J1H~8TJl8M
(% :J;HCO(\HIl8) (% l(HCo6HIl8)

0 42,05 29,10Si 23,00 13,84
Fe 13,50 37,03
Mg 10,91 13,62
Ca 5,09 0,86
Al 3,26 0,77S 0,54 0,92Na 0,50Ni 0,33 2,91
R 0,22

Ep llIapH I\YPYI\J1HK Ba OKeaH -)J.eHrH3J1apHTy6H x.ap XHJ1TOF )I{HHC-
JIap,naH TaIllKHJ1 TonraH.

TOF )I{HHCH,ne6 6Hp eKH 6Hp Heqa MHHepaJ1J1ap)J.aHTaIllKHJI TonraH Ba
TOIllI\OTraH opraHHK I\OJ1)J.HI\J1apHHY3H)J.acal\J1araH 611p11KMaraaHTl1J1a!I,l1.

TOF )I{HHCJ1apHX.OCHJ16YJ1HllI IllapOHTH Ba TapKH611ra Kypa yq rpynna-
ra: MarMaTHK, qYKHH)J.HBa Mei'aMopepHK (y3rapraH) TOF )I{I1HCJ1apra 6YJ1I1'-
Ha,nH.

MarMaTHK TOF )I{HHCJ1apH y3 HaB6aTH)J.aep nYCTI1,na I\OTraH I1HTPY3HB
Ba ep 103aCH,naX.0CHJ16yJ1raH ByJ1KaH )I{HHCJ1apra 6yJ1HHa,nH. J3yJ1apHHHr
HKKaJIaCH x.aM MarMaHHHr I\OTHIllH)J.aH naH)J.O6yJ1a)J.H.

lIyKHH,nH )I{HHCJ1apl\aH,n .9THJIraH)I{HHCJIapHHHr TypJIH areHTJIap Ta'bCH-
pH,naH eMHpHJIH6 TynJIaHHIllH)J.aH By)l{y,nra KeJIa)J.H.MeTaMopqmK TOF)I{I1HC-
JIapH qyKHH,nH Ba MarMaTHK )I{HHCJIapHI1Hr TeMnepaTypa, 60CI1M, ra3 Ba
CYIOI\ :l\OJIH,nam .9pHTMaJIap Ta'bCHpH,naH l\aHTa KpHCTaJIJIaHH6 y3rapHIllH-
J!.aH nuaH,no6yJIa)J.H. AMMO IllyHH aHTHill KepaKKI1, MeTaMopepl1K )I{HHCJIap
x.aM y3 HaB6aTH,na l\aHTa)J.aH 6HPHHqH MapTa MeTaMopep113Mra yqpaIllI1
MYMKHH. ~aCaJIaH, KOJIa 51pHM0pOJIH)J.arHJ3eJIOMopH)J.JIap,ne6 aTaJIa,nl1raH
MeTaMopepHK)I{HHCJIap 6Hp Heqa MapTa y3rapraH.
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By y'l rpynna TOF IKHHc,lapH MHHepa,lnap;I.aH TallIKHJI TonH6, yJIap
6HJIaH TypJIH qDH,n,aJIHl\a3HJI:vlaJIap 6ClF,lHI\ 6yJIraHJIHrH ca6a6JIH MHHepaJI-
JIapHH XHMHHBHHTapKH6H Ba ¢H3HK xoccaCHHH ypraHHllI JI03HM:. M'1bJIyM-
KH, TOFIKHHCJIap,ll,aH6HTTacHHH TapKH6H HKKHH'lH XH,l TOFIKHHCHTapKH-
6Hra MOCKeJIMaH,ll,H.MaCaJIaH, MarMaTHK'TOF IKHHCH,ll,aHrpaHHT, KBapu,
,ll,aJIa llInaTH, 6HOTHT MHHepaJIJIapil;J.ilH TallIKHJI TomaH 6yJIca, ,ll,yHHT
OJIHBHHHT,nHpOKceH, OJIHBHH,'I.aHBa M~ra:vl)p:pHK TOF IKI1HCJIapl-f,'I.aHMap-
Map ¢al\aT KaJIbu.HT MHHepaJIHJl,aHTallIKHJl TOilraH . .rr.~:vlaK,MH:H~paJIJIap-
HHHr xoccaCM, npKH6H 6HJIaH TaHHllIH6, cyHr TOFIKHHC,lapHHH ypraHHllI
KepaK .•

lO-§. TOf )l(I1HCJIA?HHI1 X.OCHII I\I1JIYBI.{H MI1HEPAJIJIAP

MHHepaJI Jl,e6 TOF IKHHCJIapHHH Ta.lllKH.l I\HJIyB'lH 6Hp eKH 6Hp He'la
3JIeMeHTJlapHHHr MabJIyM ¢H3HK-XH:vlHK llIapOHT,ll,a XOCH.16yJIraH 6HpHK-
MaCHra aHTHJIaJl,H. -

TOF IKHHCJIapHHH XOCHJII\HJIYB1.iHMHHepaJIJIap Y3Hra XOC ¢H3HK-XH-
MHHBHH xycycHHrra 3raJl,Hp. Ta6HaTJl,a MabJIyM 6yJIraH MHHepaJIJIap
(3000 Jl,aH 0PTHI\) KyIl1.iHJIHrH l\aTTHI\, 03rHHa I\HCMH CYIOI<;Ba ra3 XOJI,ll,a
xaM y1.ipaHJl,H.

lIIy MHHepaJIJIap,ll,aH 10) Ta1.iaCHTOF IKHHCHHHTallIKHJI I\HJIYB1.iHMHHe-
paJIJIap XHc06JIaHH6, yJfapHHHr 60 TaCH 3Hr Kyll Tapl\aJIraH.

TOF IKHHCHHHTallIKHJI I\HJIYB1.iHMHHepaJIJIap ¢H3HK xycycHHTJIapH Ba
XHMHHBHHTapKH6H 6HJIaH 6Hp-6HpJIapHJl,aH ¢apI\JIaHaJl,HJIap. MliHepaJ1JIap-
HH TallIl\H TY3HJIHllIH-MOP¢OJIOrHHCH yJIapHHHr l\aHJl,aH MOJl,Jl,aJIapJl,aHTy-
3HJIraHJIHrHra Ba y MoMaJIapHHHC MOJIeKyJIa, aTOMBa HOHJIHH1.iKHl\ypHJIH-
llIHra 60FJIHI\lI,Hp.lIIYJIapra l\apa6 MHHepaJIJIap xap XHJI reO:vl~TpHK llIaKJ1-
JIapJl,aKpHCTaJIJIaHaJl,H.Ta6HaTJl,aMabJIYM 6yJlraH MHHepaJIJIapmr KpHCTa,l-
JIaHHllI XOCcaJIapH 6HJIaH reOJIOrHH ¢aHHHHHr Kpl1CraJ1JIQrpa:paH coxaCH
llIyFyJIJIaHaLl,H. MHHepaJIJIapHI1Hr KpHCTaJIJ1HK xoccaCH y,13pHH 60llII\a
aMOp¢ (KpHCTaJIJIaHMaHJl,HraH)MOMaJIapJl,aH aIKpaTHllIJ,a aCOCHH 6~,lrHCIl
6yJIH6 XHco6naHalI,H. NhlHepaJIJIapHHHr KymHJ1HrH (I\3.TTHI\JIapH) KpHCTajl-
JIaHraH XOJIaTJl,aY1.ipaH,ll,H.)l\yJl,a 03 I\liC:vlli a:vl)p:P XOJIaTJl,ay'lpaH,'I.H. M3ca-
JIaH, KpHCTaJIJIaHraH MliHepaJIJIapra Ky6 llI1KJI.~a KpAcra.1JIaHyB1IH Oill
Ty3H, ¢JII0)pHr, OJIM)C, Mam2THT Ba 6JilH;aJIap; a:vl)p:P 1lI1KJI;J.arHMime-
paJIJlapra: ¢JC¢)!?HT, KaOJIHHHTBa 6011I:<;aJlapMliCClJI6yJIa OJla).H.

KpHCTaJIJIapHHHr Y3Hra XOC llI'1KJIH;I.a yHHHr 1.ierapa.l0B1.iHeH I\Hppa-
JIapH, y1.iJIapH 6yJIaJl,H. lIIy 6eJITHJIapH 6l1JlaH xa:vl yJIapHHHr 6HpH HKKHH-
QHCHJl,aH¢apl\ I\HJIaJl,H.BYHJl,aHTalli«;ap11KpHCTaJIJIapHHHr 6HpHJ,aH HKKHH-
1.iHCHHHaIKpaTHlii yQyH yJIapJl,aTeKHCJIHK~(P),MapKa3(C) Ba el\JlapH (L >\ap-
¢H 6HJIaH) aIKpaTHJIraH. KpHCTaJIJIapJl,aTeKHCJIHK,MapKa3 Ba Yl\ CHM\1~T-
pHH 3JIeMeHTJIapH Jl,e6 aHTHJIalI.H. CH:vl:vl~TPH513JIeMeHl'JIapH MHHepaJ1Jlap
KpHCTaJIHJl,a1.ieKJI3HraH 6yJIaJl,H. lIIyJIap epJl,aMHJl,a6HpH HKKHH'lHCH;J.aH
¢apl\ I\HJIaJl,H. lIIy xycycHHTHra l\apa6 MHHepaJIJIap KpHCTaJIHJl,a32 XHJI
cHMMeTpHH3JIeMeHTH6op. By 32 XHJI CHM:vleTpHH3JIeMeHTHHH7 CHcreMara
eKH CHHrOHHHra 6HpHKTHpHJIraH: 1. TpHKJIHH. 2. MOHOKJIHH. 3. POM6HK.
4. TpHrOHaJI. 5. TeTparOHaJI. 6. feKCarOHaJI. 7. Ky6.

M H H e p a JI JI a p H H H r ¢ H 3 H K X 0 C C a CH. MliHepaJIJIap-
HHHr 3Hr MY>\HM¢11311KxycycHHTJIapHra l\yHH;J.arHJIap KHpaJ,H:

34



I1KKa 3ra 6YJla;I.r1. MaCaJlaH, KaJlbD,I1T(CaC03)
yHAaH 1 HOMepKaM l\aTTI1l\Jl (C SO .2H OJ HI1 103l1ra 11l13l1JlCa,yHAa l13
Hl1 YTKl1P ylll1 6l1JlaH mnc a Jl~m 22ra TeHr 6YJlaAl1.
KOJlaAl1,AeMaK, mnCHl1Hr l\aTTl1l\ Ml1HepaJlJlap COJll1WTl1pMa
. C p M a 0 I' l1 P Jl l1 K. "

7. 0 Jl l1 W :: l1 TH a aHl1l\JIaW l\l1Hl1H, JleKl1H al1pl1M Ml1-
OFl1pJIl1mHI1O;JJI.l1l1AaJIa w

6
apol16!!- 6 Yl1C06IlaHaAl1.MaCaJIaH: KaJIbUIiT-

llyH 6y MYX:l1M eJIm yJ1I1 -, J 5
HepaJI.lap Y 27 6" Jlca 6apl1THl1Kl1 4" raJIl1Hl1THl1Kl1
Hl1Hr COJIl1WTHpMaonpJIl1m , 7 ~ ra'TeHr Ba J\. K. BHpOl\ KynlIl1JIl1K
3ca (OJITl1HryrypTJIH t\ypFOWl1H) M~Hepa.l,lapHl1Hr cOJIl1Wmp:-1aOFHpJIHm
TOF)\{l1HCl1Hl1TaWKl1Jl l\l1JIyBlIl1 ;1l1KAe6 1 CM' J\a)l{vLJ,am )\{l1CM-
25-3 5 ralIa 6yJIaAl1. COJIHWmpYla OFl1P,

H~Hr o~l1pJll{rHra aHTl1Jla!l.l1. XOCcaCl1J\aM MYX:l1Yla2\aMH5ITra 3raAHp,
Ml1HepaJlJlapHl1Hr MarHl1TJll1K Ul1 KY"Pl1Hl1Wl1 reMaTl1Tra yxwaca-Aa,

MaCaJlaH MarHeTl1T MHHepaJIH Taw"
, Ill1K XOccaCl1ra 3ra.

JleKHH KyllJll1 MarHl1TJ rh K a U l1 51C H TOF )\(l1HCJlapHHH

M
aJlJlap KJlaCCH't'H ."

H H e p XHMl151BHHxoccacHra Kypa KJIaCCH-
TaWKHJl l\l1JIYBlIl1 2\aMMaMl1HepaJIJlap KH6l1HHTaWKHJl l\l1JlYBlIl1 3JleMeHT-
epl1KaUl151l\l1JIl1HraH. Ml1HepaJl.:a.~~aT:JwHHH) peHTreH HypJIapH epAaMl1Aa

JlapHHHr I\yPl1Jll1Wl1Hl1~PHC JIa KJIaCCHepHKaUl151CH'KynpOl\ 3JleMeHT-
aHl1l\JlaW 2\aMMyMKl1H. l1HepaJl ~l1W Ba KpHCTaJIJlaHl1W XOCcaJIapl1ra
JlapHl1 6l1Pl1Kl1W,up~aKUl151ra ~~JlapHl1Hr Xl1MH51Bl1HKJIaCCl1epl1KaUH51CH
aCOCJIaHraHAl1p. L"yl1l1Aa Ml1Hep

l\l1Cl\alIa (3Hr MYX:l1MJIapl1)Jep~raH~JleMeHTAaH TaWKl1Jl TomaH Ml1HepaJI-
1. CocjJJAeJitelim/wp GUlilfJui1 l1p ~ Pt OJIMOC_ C, rpaepl1T - C,

JIap Kl1paAl1. OJITl1H - Au, JIaTHHa ,

OJITHHryrypT a S. cjJ 3JleMeHTJIapHl1Hr OJlTl1HryrypT 6l1JIaH 6l1pHK-
2. CYAbPU' Aap GUIi "U.

e
C JIbepl1AJIapCl1HepH6aplla Ml1HepaJlJIap-

MaCHcyJIbepl1AJlapA ~g~THJlaA;~HJpOFl1Hl1 TaWKl1JI 3TaAH. BY.'la?AaH 3Hr
Hl1Hr 10% Hl1, 5lbHl1 Aa~ 0 _ FeS. cepa.'lepl1T- ZnS2' Kl1HO-
MY2\l1M.'lapH: ra.'leHl1T - PB 2! nl1pl1T 2'

Bapb (Cl1Mo6) HqS2' 8 cjJu By 3.'leMeHTJIapHl1Hr Kl1C.'lOPOA
3. OK::u8Aap aa cU8pOKGU Aap GUIiE . n"cTHAaH MY2\l1MYPl1H 3ra.'lJla-

6H.'laH 6l1pl1KMaCl1AaHl160paT 6Y.'l~~O tMl1~epa.'ll1'ep nycTl1Hl1 12% .l1Hl1
raH. Maca.'laH, epal\aT 6l1p KB~PU •M~He a.'l.'la Kl1paAl1: KBapu - S102;
TaWKl1.'l3TaAl1· By Cl1Hepral\Yl1l1Aa

A
r
l
l1
0
. P60KcJT _ A1203.2H20; reMa-

S'O H O· KOpyHA - 2 3' H 0ona.'l- 12' 2' FOFeO' .'ll1MOHl1T-2Fe203'{l 2; nH-
niT - Fe20; MarHeTl1T - e' 2 3'

PO.'l103l1T- Mn02 Ba 6owl\aJlap. a MaHC 6 Ml1Hepa.'l raJloreHHA Kl1C'
4. [aAOce!i 6upuKMaAa~. By CI1HepJaCl Cl1~bBHHHT_ KCl, epJl.100pHT-

JlOTa.'lapHl1Hr Ty3.'lapl1AHp. ra.'ll1T - ,

-CaF2 Ba 60wl\a.'lap. .'l a p H H H r T Y 3 .'l a pH. ByH-

K
.'lOpOA.'lH Kl1C.'lOTa Illy

l1 C rh ¢ocepaT Kl1C;flOTaTy3.'lapl1 Kl1paAH.
ra Kap6oHaT.'lap, cyJIb't'aT.'lap, 6"JIaAH
rpynnara Cl1.'ll1KaT.'lapHl12\aM KHPl1TC~H~mHepa.'l.'lap ep nycTHHl1Hr 3Hr

Kap60HaT.'lap rpynnaCl1ra KHpyB _ CaCO' AO.'lOMl1T-
a Kyn Tapl\a.'lraH: Ka.'lbUl1T 3'

yCTKH l\HCMl1A _ FeCO Ba 2\. K. Kl1paAH.
CaMg(C03)2; Cl1AepHT 3 w aHrl1Apl1A - CaS04' 6apl1T-

CY.'lbepaT.'lap rpynnacH Ml1Hepa.'lJIap. N SO .10H 0 AaH H60-
BaS04' rHnc - CaS04·2H20, MHpa6l1.'ll1T- a2 4' 2

paTAHp.
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<I>ocepaT.'lap rpynnacH MHHepaJI.'lapl1 epOcepopKl1C.'lOTaCl1Hl1Hr(H3P04)
MHHepa.'l Ty3.'lapl1Al1p: anaTHT - 3Ca3(P30S), (F,CI)2' epOCepOpl1T-
- Cas (FeCI)(P04b Ba 60wl\a.'lap.

Cl1.'ll1KaT.'lap Cl1Hepl1Ml1HepaJl.'lapl1 KpeMHl1I1.'ll1Ba aJlIOMl1Hl1I1-KpeMHI1H-
.'ll1 Kl1C.'lOTa.'lapHl1HrTy3.'lapl1 6yJIH6, TeKWl1pl1WJIap HaTH)\{aCHAa6y Cl1Hep-
Hl1 KeH)\{a rpynnaJlapra 6yJIl1HraH: 0PO.'lCl1MOH,3aH)\{l1pCl1MOH,JIeHTaCl1-
MOH,Bapal\CHMOHB.aTYl\l1MaCl1MOHCl1.'ll1KaTJIapAHp. ByJlapAaH 3Hr MY2\l1M-
JIapH: O.'ll1BHH,aBrHT, porOBaH 06MaHKa, MyCKOBl1T,6l10Tl1T,TaJIbK, KaO.'ll1-
HHT, cepneHTHH, XJIOpl1T, rJlayKoHHT, nJIarl10K.'la3.'lap, OpTOK.'la3, Ml1KPO-
KJ1l1H,.'leI1Ul1T,Heepe.'ll1HBa 6owl\a.'lap TOF )\{HHC.'lapHHl1TapKl16l1Hl1 Taw-
KH.'l l\H.'laAH.

MarMaTHK TOF)\{HHC.'lapHMarMaHHHr 1ep caT2\Hra By.'lKaH 6yJIH6 OTH-
Jm6 llHl\HwfI eKH ep nycTHAa KpHCTa.'lJIaHH6 l\OTHIlIHAaH J\OCH.'l6yJIaAH.

MarMaTHK TOF )\{l1HCHHHHr MHHepaJI TapKH6H MarMaHHHr XHMH51BHI1
TapKH6Hra Kyn )\{HJ\aTAaH60F.'lHl\Al1P. )KHHC CTpyKTypacH (TY3HJIHIlIH) 6H-
JlaH TeKcTypacH (KOMnOHeHT.'lapHH )\(OI1.'laHHWH) MarMaHlmr l\aH)J.aI1
epH3l1Ka-XHMH51Bl1HIlIapOHTAa l\OTraHHra 60FJIHl\.

MarMaTHK )\{HHCJIapHHHr 2\03Hpm Bal\T)J.am 3Hr MY2\HMK.'laCCHepHKa-
UH51CH6l1.'laH l\HCl\alla TaHHIlIaMH3. MarMaTl1K TOF)\{HHC.'lapH 2\OCHJI6YJIHili
IlIapOHTHra Kypa acocaH HKKHTa KaTTa rpynnara 6yJIHHa)J.H.

1. MarMa ep nycTl1HHHr 3 KM )J.aH10 KM llYl\ypJIHm)J.aH KpHCTaJIJIaHH6
COBH6l\OTHIlIH)J.aHnaH)J.o6yJIraH HHTpy3HB )\{l1HCJIap. YJIap y3 HaB6aTH)J.a
a6l1ccaJI Ba rHna6HCCaJI Xl1JIJIapra 6yJIHHa)J.H.

2. Ep 103aCl1ra l\YI1HJIr~H MarMaHHHr l\oTHIlIH)J.aH2\OCHJI6yJIraH ByJIKa-
Hl1K )\{HHCJIap.

MarMa TapKH6H)J.aKpeMHHI1JIl1sa aJIIOMHHHI1JIHoKcH)J..'lapKyn 6yJIa)J.H.
MarMa TapKH6H)J.a SiOz Kyn 6yJIca, MarMa )\{y)J.a enHIlIl\Ol\, arap Si02
KaM 6yJIca, CYIOI<;Ba 2\apaKaTllaH 6yJIa)J.H. MarMaTHK )\{HHCJIap Si02 HH
MHl\)J.opHra l\apa6 l\yI1H)J.am rpynnaJIapra 6y.'ll1Ha)J.H: 1. HOp)J.OH)\{HHC-
.'lap - SiO 22- 64 - 78 % ; 2. srpTa )\{HHC.'lap - SiO 2 - 53 - 64 %;
3. Acoc )\{HHC.'lap -Si02-53-44%; 4. YJIbTpa aCOC)\{HHC.'lap- Si02-
30-44%.

IOl\OpH)J.a KypcaTl1.'lraH MarMaTHK TOF)\{HHCJIapH)J.aHHHTpy3HB Xl1JI.'la-
pH, ep nYCTHHl1HropaCH)J.aX:OCHJI6Y.'lH6 KeI1HHrH TOF2\OCH.'lll\HJIYBllH )\{a~
paeHJlap Ba llYl\YP eMHpH.'lH.ll (IOBHJIHIII) TabCHpH)J.aep 103aCHra llHl\H6
I\O.'lHIlIl1 MyMKHH.

1. HOp)J.OHTOF )\{HHCJIapHra Ta6HaT)J.aep nycTHHHHr yCTKH l\HcMH)J.a
K)'n Tapl\a.'lraH rpaHHT, rpaHo)J.HopHTJIap MHCO.'l6y.'lH6, y.'lap KBapu, Ka-
JIHI1Jll1AaJIa IIInaTH, n.'larHOK.'la3, 6HOTHT, pOrOBa5I 08MaHKa. l\HcMaH nH-
pOKceH Ba aKueccop3 Ml1HepaJIJIap)J.aHTaIIIKH.'l TonraH.

1 Mar Ma - rpeKlJa Xa~lHpCHMOH Macca )l.eraH Ma'bHOHH 6HJI)l.lIpa)l.lI.
: Si02 HII MIII\)l.0PII r. M. 3apll)l.3e (1980) 6yHHlJa KeJITHpIlJIraH. '.
AKueccop - TOF MHHCJIapH)l.a My)l.a KaM (1% ralJa) ylJpaH)l.HraH HKKHHlJlI )l.apa-

MaJIU MHHepaJI.ll.Hp.



2. S'pTa TOP )j{HHCJIapHra )l.HOpHTJIap Ba CHeHHTJIap )l.e6 aTaJIyBIIH TOp
)j{HHCJIapH K~pa)l.H. CHeHHTJIap Si02 6HJIaH TyHHH1'aH eKH TyHHHMa1'aH
6yJIa)l.H.

,UHopHTJIap 65-70% nJiarHonJIa3)1.aH Ba 30-35% paH1'JIH MHHepaJI-
JIap - p01'OBa51 o6MaHKa, 6HOTHT Ba nHpOKCeH)l.aH TaWKHJI Ton1'aH 6yJIa)l.H.
A1'ap)l.a )l.HopHTJIap TapKH6H)l.a KBapu MHHepaJIHHHH1' MH~OPH 5-15%
ralla 60pca, y :l\OJI)l.a KBapUJIH )l.HOpHTJIap )l.e6 aTaJIa)l.H. 'uHopHTJIapHHH1'
3<pepY3HB XHJIJIapH aH)l.e3HTJIap )l.e6 aTaJIa)l.H. AH)l.e3I1TJIap ep nycTH)l.a1',H
M:a1'MaTHK TOP )j{HHCJIapHHHH1' 23%, )l.HopHTJlap 3ca 1,8%HHH TaWKHJI
3Ta)l.H.

S' pTa )j{HHCJIap1'a KHpyBIIH CHeHHTJIap Ma1'lvIaTHK TOF )j{HHCJIapH Tap-
l\aJIraH Mail)l.OHHHH1' <pal\aT 0,6% HHH TaWKH.'l 3Ta)l.H. Y.lapHHH1' 3<P<PY:'lHB
XHJIJIapH TpaXHTJIap )l.e6IOpHTHJIa)l.H. CHe\-lHTJIapHHH1' TapK1I6H)l.a 50-70%
KaJIHHJIH)l.aJIa llmaTH, 10-30% nJiarHOKJIa3 Ba 10-20% 51WHJIpaH1'JIH po-
1'OBa5I 06MaHKa, KaMpol\ 6HOTHT Ba nHpoKceH 6yJIa)l.H. KBapUHHH1' MHl\)l.O-
pH 5% )l.aH KaM. A1'ap 5% )l.aH OpTHl\ KBaRU MHHepaJII1 6yJIca KBapU.llH
ClleHllTJIapt 15% )l.aH oWH6 KeTca, 1'paHlloClleHllTJIap )l.e6 IOPllTll-.
JIa)l.ll.

3. Acoc TOF )j{llHCJIapllHllH1' llHTPY3llB XllJIll1'a nHpoKceH, p01'O,Ba51 06-
MaHKa, 03pOl\ OJillBllH, 6ll0TllT Ba nJIa1'llOKJIa3JIap)l.aH TaWKllJI TomaH 1'a6-
6POHll KypcaTlllll MyMKllH. .

fa66po )j{llHCllHll 3<P<PY3llB XllJIll ep 103aCll)l.a }I(y)l.a Kyn Tapl\aJI1'aH
6yJIll6 6a3aJIbT )l.e6 IOpllTllJIa)l.ll.

fa66po B. M. KynJIeTCKllH <pllKpll1'a Kypa 53% nJiarHOKJIa3)1.aH Ba
47% nllpOKCeH)l.aH ll60paT 6yJIa)l.ll.

4. Y JIbTpa acoc )j{llHCJIap1'a Ta6llaT)l.a KaMpOl\ (0,4%) yIIpaH)l.ll1'aH
nepll)l.o)l.llT, )l.YHllT Ba nllpoKceHllT MHCOJI 6yJIa)l.ll. By )j{llHCJIap TapKlt6ll-
)l.a OJillBllH, nllp~KCeHJIap Ba py)l.aJIll MllHepaJIJIap yIIpaH)l.H. Ma1'MaTllK
flOF )KllHCJIapll YpTa OClle)l.arH TOFJIap)l.a )j{y)l.a Kyn yIIpaH)l.ll. MaCaJIaH,
S'36eKHcToHHllH1' Fap6ll)l.arH HypOTa, !\opaTena, 3llpa6yJIOI\, 3lleBYMllH
Ba )j{aHy6ll-Fap6ll)l.aH 40Tl\OJI-!\ypaMa TOFJIapll)l.a JIaKKOJIllT, 6aTOJIllT,
IlITOK llIaKJIJIapll1'a 31'a 6yJI1'aH llH:!'PY3llB )j{llHCJIap Kyn Tapl\aJI1'aH By
llHTPY3llB Ma1'MaTllK )j{llHCJIapHll Y 36eKllcToH <I>A feOJI01'll51 llHCTll1YTll-
HHHr )l.llpeKTopll reOJIOrH5I:,MllHepOJIOrH5I epaHJIapll )l.OKTOpll, S3<I>A aKa)l.e-
MllrH 11. X;. X;aMpa60eB, Y3<I>A Myx6llp a'b30Cll, npo<p. 3. M. I1caMY:l\a-
Me)l.OB Ba 6011Il\aJIap TeKwllpraH. By OJIllMJIap 6011IIIllJIllfH)l.a lOl\opll)l.a
HOM~apll KeJITllpllJIraH TOFJIap TeKWllpHJIraH, 6y epJIap)l.a acocaH HOp)l.OH
Ba ypTa MarMaTllK )j{HHCJIap Kyn Tapl\aJIraHJIllfll Ba yJIap rpaHllT, )l.llO-
pllTt ClleHllT, KBapUJIH )l.llOPllT, 1'paHO)l.llOpllTJIap)l.aH ll60paT 3KaHJIll-
rH :l\aM)l.a 6llP l\aHIIa <poH)l.aJIFI: l\a3llJIMa KoHJIapll 60PJIllfll aHlll\-
JIaHraH.

;:) <p ep Y 3 H B (B Y JI K a H) TOP )j{ II H C JI a pH. By )KllHCJIap
ByJIKaHJIap :l\apaKaTll HaTll)j{aCH)l.a ep epHl\JIapH)l.aH eKH 6Hp MapKa3.n.aH
JIaBa Ba 60wl\a Ma:l\cyJIOTJIapHHHr OTHJIH6 eKH l\YHllJIll6 l\oTllwll)l.aH :l\0CllJI
6yJIa)l.ll. .

Eplll\llap)l.aH l\YHllJIYBIIll JIaBaJiapHllHr )j{y.n.a KynIIllJIllrll (90-95%)
6a3a~bT)l.aH ll60paT)l.llp. O)l.aT)l.a yJIap KaTTa-Kana MaH)l.OHJIapHll l\onJIa6
eTa)l.ll, JIeKllH yHIIa l\aJIllH 6yJIMaH)l.ll. MaCaJIaH, BHJIIOH )l.apeCllHllHI'
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(Ulapl\HH 3a6aHKaJIbe)l.a):l\aB3aCll)l.a OJIBHHJIH 6a3aJIbT l\aTJIaMH 6Hp Hella
MI1H1' KBa)l.paT KHJIOMeTp MaH)l.OHHll 31'aJIJIaca-)l.a, l\aJIHHJIHrH 12-20 M
Ke.1a;I,ll. Arap ,1aBa KeTMa-KeT 6llP Hella MapTa l\YHllJICa, yHHH1' l\aJIllHJIllrH
1000 M )l.aH (fpeH,laH;:J.llH) 3000 M 1'alla (I1CJIaH)l.ll5l) eTllWIi MyMKIiH. Acoc
JlaBa.1ap1'a 6a3aJ1bT Ba)l.Ha6a3JIap MHCOJI6yJIa)l.li.

ByH)l.aH Tawl\apli ByJIKaHJIapHHH1' MapKa3HH XIiJI)l.a1'll l\YHIiJiMaJIapll
x;aM yIIpaH)l.Ii. ByH)l.aH Xll.l;:I.arH ByJIKaHJIap KOHyC WaKJIli1'a 31'a 6yJIa)l.H,
IIyHKll y~lap)l.aH IIIil\YBIIH By.1KaH Max;cyJIOTll 1'a31'a 60ll 6yJI1'aHll Ba HOp)l.OH
eflHwl\Ol\ JIaBara 3ra 6yJIraHH yIIyH Te3 l\oTa)l.H. ByHra MHCOJI l\HJIH6 06CH-
)l.HaH ByJIKaH IlIHwaClI, neM3a (eHrHJI) Ba )j{y)l.a Kyn ByJIKaH KyJIJIapH,
6q:\16aJlapH, waFa.1JIapH, 6peKIIH5IJIapH Ba 6oWI\aJIapHH KypcaTllw MyM-
KI1H. ByJIKaH)l.aH OTH.1H6 IIHl\YBIIH l\aTTHl\ )j{HHCJIap (6oM6aJIap, llIaFaJ1,
l\YM~ap) ByJIKaH KpaTepH aTpO¢H)l.a KynJIa6 yIIpaH)l.H. ByH)l.aH ByJIKaH
Max;cyJIOTJlapH Ep TapHXI1)1.a Kyn MapTaJIa6 OTliJI1I6 IIHl\l\aHJIHrHHH, yJIap-
HH yT1'aH )l.aBp eTl\H3lll\Jlapll opaCH)l.ax;aM yIIpaTllW MyMKHH. MaCaJIaH,
4011\0.1, !\op)j{aHTOB TOFJ1apHHHHr pap6HH l\IiCMH)l.arH IOl\OpH Kap60H Ba
nepMb )l.aBpJIapH)l.a X;OClIJ1 6yJIraH ByJIKaH )j{HHCJIapHHH KypcaTHIll

MyMKllH.
TOM II P. )K H H C .1 a p II . MarMaTHK TOP )j{HHCJIapH OpaCH)l.a, )l.ap3-

JIapH)l.a Ba epIlI\J1apH)l.a yIIpaH)l.HraH )KHHCJIap TOMI1P )j{HHCJIapH )l.efIH-
lla)l.H. By Typ)l.arH )j{I1HCJIapra nerMaTHT, allJIHT TOMHp )j{HHCJIapH

KHpa)l.ll.
I1 e r MaT 1I T - paHrH OII (capFHW, nYWTH, KyJI paHr), CTpyKTypacH

)I(y)l.a" HHpHJ{.)l.OHaJIH. YHHHr TapKH6H)l.a KBapu, OpTOKJIa3, CJIIO)l.a (6HOTllT
Ba MyCKOBHT) Ba 6owl\a MHHepaJIJIap 6yJIa)l.ll. OpTOKJIa3 6HJIaH KBapUHHHr
ailpHM KpHCTa.1JIapH KynHHIIa 6HpH llKKHHIIHCHHHHr llIIHra yCH6 KHpa)l.H.
ByH)l.afl nerMaTHT.lapHHHr cHHraH 103aCH MHxxaTra eKH l\a)l.HMrH 5IX;y)l.HH
xaTHra yxwa6 Typa)l.H. I1erMaTHT )j{HHCH OpaCH)l.a l\HMMaTJIH HO)l.llP MHHe-
pa.1.1ap yIIpaH)l.H Ba yJIap caHoaT)l.a )j{y)l.a KaTTa ax;aMH5ITfa 3ra)l.Hp. I1erMa-
TilT Ba anmn TOMI1P )KHHc.1ap S36eKHCTOH)l.a, )KyMJIa)l.aH, TypKHCTOH, 3a-
paepWOH, HypoTa Ba KppaTena TOFJIapH)l.arH MarMaTllK Ba MeTaMopepHK
)KHHCJIapH OpaCH)l.a )j{y)l.a Kyn Tapl\aJIraH.

AnJIHT paHrH Ol\, capFHW, KyJI paHr 6yJIH6, TapKH6H,1I,a KBapu, OpTOK-
lIa3, nJIarHOK.1a3 MHHepaJIJlapH 6yJIa)l.H. CTpyKTypacH MaH;I,a )l.OHaJ1H 6y-
.11-16, paHr.1H MHHepaJIJIap 6yJIMaH)l.Ii.

<- 12-§. qSKHHAH TOP )l(HHCJIAPH

4YKHH,1I,HTOF )j{llHCll )l.e6, :l\ap l\aH)l.aH )j{HHCJIIlPHH epH3HK, XHMI1K npo-
u:eCC)l.aH MaH)l.aJIaHHWH Ba opraHHK l\OJI)l.HFH 6HJIaH TynJIaHraH Ma:l\cYJIHra
aHTHJIa)l.H. 4yKHH)l.H )KJiHCnap ep 103acHH.~Hr J\3MMa )j{oHJIapH)l.a yIIpaH)l.H,
6yJIapra TeKHCJIHK)l.arH l\YM, Tynpol\, )l.ape, )l.eHrli3 OCJ'H)l.arH rHJI eKH llIaFaJI
Ba oJ\aKJIH )j{HHcnap KHpa)l.H.

4yKHH)l.H )j{HHCJIap X;0CI1JI6yJIHW llIapOHTHra Kypa yll rpynllara 6YJIiIHa-
)l.H: 1. CHHHl\ )j{HHcJIap. 2. XHMHK IIYKI1H)l.HJIap. 3. OpraHHK )j{HHCJIap.

1. C ~ H H l\ ~ H H C JI a p y3 H3B6aTH)l.a TypTTa KeH)j{a rpynllara a)j{paTHJI-
1'aH: a) 11HpHK6)~JIaKJI~ (nce<pHT) )j{HHCJIap; 6) ypTaIIa 6y.laKJII1 (ncaMMIlT)
)j{HHCJIap; B) MaH)l.a 6yJIaKJII1 (aJIeBpHT) }i(HHCJIap Ba r) yTa MaH)l.a fllJI
}i(H~JI~. '
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, By )KHHCJIap6yJIaKJIapHHHr HHpHK-Mai1.lI.aJIHrH,6YlllOI<;eKH ueMeHTJIaHraH-
JII1rH Ba 6yJIaKJIapHHHHr I<;HppaJIH, CHJIJIHI<;(J{)MaJIOI\)JIaHraHJIHrH 6HJIaH
6Hp -6HpH.lI.aH ¢apI<; I<;HJIa.n:H.CHHHI<;)KHHCJIapHH ¢H3HK xoccacH, cTpylnypa
Ba TeKcTypacHHH aHHI<;JIalll 6HJIaH yJI3pra TyFpH HOM 6ePHlll MyMKHH.
ByH.lI.aH )KHHCJIap6yJIaKJIapHHH .lI.HaMeTpHHHBa 2\OCH:TI6yJIraH lllapoHTHHH

aHI1K.JIalll 2\aM MY~HM a2\aMH51Tra3ra.ll.Hp.
Dce¢HT )KHHCJIapHHHHr CHHHI\ 6yJIaKJIapa .lI.HaMeTpH2 MM .lI.aH200 MM

ratIa, ncaMMHT lKHHCJIapHHHKH 3ca 2 MM .lI.aH 0,1 MM ratIa 6yJIa.ll.H·.
A.leBpOJIHf (C03Tynp0I<;JIap) MaH.lI.aJIHrH0,1 .lI.aH0,01 MM ratIa; yTa MaH-

.lI.
a

rHJI (HJI) rpynna lKHHCJIapH 6yJIaKJIapH Karra-KHtIHKJIHrH 0,01 MM .lI.aH

0,001 MM ratIa 6yJIa.ll.H (10- lKa.n:BaJI).
2. X H M H 51B H H tI Y K H H.lI. H JI a p. !\YPYI<;JIHK, .lI.eHrH3, KyJI

2\aB3aJIapH.lI.a Ba 6owI\a )KOHJIap.ll.a 3pHraH 3JIeMeHTJIapHH !\aHTa 6HpHKH6
1JyKHWH.n:aH2\DCHJI6yJIraH lKHHCJIap.ll.Hp. XHMHK tIyKHH.lI.HJIapra Ta6HaT.lI.a
Kyn ytIpaH.lI.HraH Ty3JIap KHpa.ll.H, MaCaJIaH. ow Ty3H, rHnc, aHrH.lI.pH.lI.,
CHJIbBHH, oJ\aKJII{ Ty¢, TeMHp CyBJIH oKcH.n:JIap Ba 6owI<;a KpeMHHHJIH, ¢oc-
¢OPJIH 6HpHKMaJIap wyJIap lKYMJIacH.lI.aH.lI.Hp. 4yKHH.lI.H lKHHCJIap opacH-
.lI.

a
6yJIap I<;aTJIaM-I<;aTJIaM,Tyn-Tyn J\oJ1.n:a KOHJIap J\OCHJI I<;HJIa.ll.H.
3. 0 P r a H H K lK H H C JI a p . By KeHlKa rpynna lKHHCJIapH KeJIH6

tIHI<;HwHra Kypa HKKH XHJI 6yJIa.n:H. BHpHHtIH XHJIH acocaH yCHMJIHK Ba
2\aHBoH I<;0JI.lI.HI\JIapH.n:aHJ\OCHJI6yJIa.ll.HraH el\HJIFH ¢OH.lI.a.J1HI<;a3HJIMaJIap
6yJIH6, 6yHra TOP¢, I<;yHFHp KyMHp, TOWKYMHP, aHTpaUHT Ba eHyBtIH CJIa-
HeUJIap, ra3, He¢fb Ba 6owI<;a el\HJIFHJIap KHpa.n:H.

OpraHHK I\OJI.n:HI<;JIapHHHrHKKHHtIH XHJIH OKeaH, .lI.eHrH3 Ba KyJIJIap.ll.a
flWOBtIH J\aHBoH J\3M.lI.ayCHMJIHK I<;0JI.lI.HFHHHFHH.lI.HCH.lI.aHJ\OCHJI 6yJIraH
opraHHK lKHHCJIap.ll.Hp. 5YJIap .lI.eHrH3 THnpaTHKoHH, MaplKOHJIapH, HKKH
I<;onl\oI<;JIHKBa Cy3H6 IOpyBtIH IO:-v1W::l1\TaHJIHJIapHHHr tIHFaH0I<;JIapH HHFHH-

.lI.llCll.n:aHJ\OCHJI6yJIa.n:H.
4HFaHol\JIap HliFHH.lI.HcH.lI.aH1JHFaHOI<;JIHoJ\aKTOWJIap J\OCHJI 6)' JIa.ll.H.

ByJIapra MaplKOlfJIHJIap 0J\aKTolllH, cnpH¢epJIH o~aKTolll, 6paXHOna.ll.aJIH
0J\aKTolll, ¢Y3YJIHHaJIH 0J\aKTolll Ba 6yp, MepreJIb Ka6H Kap60HaTJIH .lI.eHrH3

eTI<;H3HI<;JIapHlCHpa.ll.H.
4yKHH.n:H TOP lKHHCJIapHHH ypraHHw Ba yJIapHH aHHI<;JIaW 6yJIap

opaCH.lI.aytIpaHll.HraH eI\HJIFH, XHMHK, MeTaJIJI Ba 60llll\a ¢OH.n:aJIH I<;a3HJI-
MaJIapHH H3JIa6 TonHW.lI.a MYJ\HM aJ\aMH51Tra 3ra (10- lKa.ll.BaJIra

I<;apaHr).

13- §. META~OPcI>HK TOP )l(HHCJIAPH

I-
MeTaMop¢I1K (y3rapraH) TOF )KHHCH .lI.e6 Ty6.l1.aH I<;aHTay3rapraH 6Hp-

JIaMtIH llYKHH.lI.H Ba MarMaTHK )KHHCJIap.ll.aHJ\OCHJI6yJIraH lKHHcra aHTH-

rra.ll.H.
4yKHH.lI.H Ba MarMaTHK lKHHCJIapHHHr ¢H3HKa-XHMH51BHHlllapoHTHHHHf

y3rapHwH 6HJIaH (Ter.mepaTypa, 60CHM) ¢aI<;aT MHHepaJI TapKH6HrHHa
3Mac, 6ab3~H XHMHHBHHTapKH6H J\aM Ba wyHHHr.ll.eK CTpyKTypa Ba TeKcTy-
pacH J\aM Y3rapa.ll.H.

MeTaMop¢H3M npoueccHHHHr acocHH O:-v1HJIJlapH6yJm6, TeMnepaTypa,
60CHM,3pHTMa Ba ytIyBtIaH KOMnOHeHTJIap J\Hco6JIaHa.ll.H.
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TapTH6 HO-/ MHHepaJl TapKH6H I TY3HJlHWH Ba TaWIIH K:9pHHHWH IMepH
HONH

. I

1. CepIlUIlT, XJlOPIlT ,OI\IlIll, Maii,lla ,llOHa,ll0p CJlaHeUJlaruraH <I> IlJlJl HT
KBapu eKH )l{HM)I{HMa TeKcTypaJlH )l{IlHC. XJIO-

pHT Ba cepUHT TaHraqa.~apll,llaH 1l60paT,
KBapu RXIlIH KYPHHMai'I.llH.

2. CJlIO,lla Ba KBapu , ;9"pTa eKH iiHpHK CJlIO,llaJlH
6ab3aH rpaHaT, ,llHC

~,llOHa.Q°P, C. aHeU.~aIlI-
- raH TeKcTypaJlH )l{HHC 6YJlH6, KyMyill CJlaHeu

TeH, CTaBpOJlHT, rpa - paHrJlH CJlIO,lla. TaHra~aJlapH,llaH HoopaT,
¢HT ~BaPU ~XU1H KypHHMall.i\H, 6ab3ilH rpaHa'r

3. I(Bapu, 0pTOKJla3 sa

eMOH KypHHa,llH. -

CJlaHeUJlaWraH eKH MaCCIlB: KynllHqa 0pTOKJla3J1H

- 61l0THT, 6ab3aH nH- JleHTaCHMOH,. 6ab3aH oqKosoii (Ky3J1H) rHeiic
pOKceH, porosaH 06- TeKcTypaJlH KyJl paHr eKII capfllill )l{HHC.
MaHKa Ba rpaHaT yq-

4.
paulII MyMKIIH

DJlarHOKJla3, Ksapu, 13y l\aM XYMH IOl\0pll,ilarHra (3 ra) YX_ DJlarHOKJla3-
nllpOKceH, porOBali waill. JlH rHeiic

5.
06MaHKa, 6HOTHT.

I(Bapu. MaCCHB (RXJlIIT), Maii,lla ,llOHa,ll0p (aiipHM I(BapUHT

,llOHaJlapIlHIl KypllW I\lIii-IlH), 01\, nYIllTH,
OI\Hill, caplll\ paHrJlH, KyJl paHr, lIJ1TH-
POI\ )l{HHC.

6. I(Bapu Ba CJlIO,lla, 6H- CJlaHeUJlaillraH TeKIlCJlIlKJlaplI CJlIO,llaJlH,WHIlIa,lleK
OTHT Ba MyCKOBHT lIJ1Tllpaii,ilHraH CJlaHeUCHMOH Oq paHrJlIl KBap UJIH cJla-

)l{IlHC. Heu

7. l(aJlbUIlT, 6a03aH !\yHfllp, 01\, KyJl paHr, capHI\, I,H3IlJl MapMap . eKH
.llOJlOMIlT Ba MexaHIlK paHrJlH KpHCTaJlJlIl )l{HHC. 13ab3aH l\aT- KpHCTaJlJlH

a paJl aIllMaJla p. l\aT sa opacll.lla TOill 1\0TraH qHfaHol\.~ap- 0l\aKToill.

- HIlHr H3J1apH Cal\JlaHIl6 1\0Jla,llH.

8. XJlOPIl T, 9nH,lloT, C.~~HeUJlaillra~ TeKcTypa.~II, efCIl~10H lIJ1TH-5IillHJI CJlaHeu
aJlb6HT.

.
9. 5IIlIIIJI eKH Kopa a~l-

pall,llHraH MaH,ila ,nOHallOp HWIIJI )l{IlHC.

q1ll60Jl sa' aco~H
MacclI~. (lIXJII1T) eKIl C.~aHeu.~awraH TYI\, AM¢H60JlHT

n~arHOK.~a3, KEapu
lIIl1HJI eKH l\Opa paHrJlII )l{HHC. J

6YJlHillH MylllKHH.

10. CepneHTIIH, XPOMIIT 5IillllJl l\ap TypJlH paHr.J:arH (lIIl1H.~ ca- CepneHTHHIlT
Ba MarHeTH'r. p 111" I\H3HJI, ?I\, I\opa) l\OJlJlaplI 6y~raH,

103aCH OIlHa.lleK CIl.~JlIlI\ )l{HHC.

11. XJlOpllT, 6ab3aH liap XJlOPIlT TaHraqaCH eKII l\aTJlaMJlH XJlOPIlTJlHMacca-
XIlJl apaJlaIllMaJlap. CH,llaH 1160paT. CJlaHeu

12. TaJlbK. TaHraqaJlH TaJlbK MaccaCH TaJlbKJlH. CJlaHeu

13. I(Bapu, 61l0TIlT Mar- KYJl paHr, I\YHfllP KyJl 6a1>3aH 13HOO"IlTJlHpaHr,
HeTIlT, KynHHqa aH- nYillTII KyJl paHr, Maii,lla ,llOHaJlIl
.llaJly3Ill, rpaHaT.

3Hq porOBHK
)l{IlHC.

-;apTll6 HO-\ MHHepaJl TapKH6H

\
TY3liJlHWH Ba TaWI\H K:9PHHHWH

\
HOMH

MepH

14. D:1!arIlOKJla3, aM¢II- TYI\ KyJl paHr, HWHJI eKH I\opa ,llOHaJlIl AM¢H60JlJlH

60'1, nllpoKceH 311q )l{IlHC. eKIl nHpoKceH-
JlH porOBHK

15. fpaHaT, ,ll.HonCH,ll,Tailll\H KypHHIlIllH l\aiiCH ~IIlHepaJlHIIHr CKapH

n.~arHOKJla3, 9nll,'\oT, K5 nJlllrllra l\apa6 XIIJlMa- XHJI 6ymUII.

a~I¢1I60Jl, Ka p60HaT
Ba PYAaJlII MHHepa.1-

Jlap.

BI1pop qYKI1H,lJ.I1eKH MarMaTI1K )KI1HCI1 y3rapI16 MeTaMopqmK )KI1HCra
al'waHI1illI1 yqyH 6.Hp l\aHqa 60cI\I1q,lJ.aH yTa,lJ.I1.

TeMnepaTypaHI1Hr KyTapI1JII1illI1ra IwliH,lJ.arH ca6a6JIap KI1pa,lJ.I1: - /

1) reOTepMI1K rpa)J.HeHT;
2) pa,lJ.I10aKTI1B3JIeMeHTJIap napQaJIaHI1illI1,lJ.aH X;0CI1JI6yJIa,lJ.I1raH I1CCI1I\JII1K;
3) Ep nycTI1HI1Hr y3arH,lJ.aH KyTapI1JIyBQI1 IOI\Opli TeMnepaTypa,lJ.arH Mar-

MaHI1Hr TabCI1pH (MarMaTI1K I1CCI1I\JIlIK).
Ep HerH3H,lJ.a60CI1M lIKKlI XlIJI: 6I1p TOMOHra Ba :z;ap TOMOHra liyHaJIraH

6yJIa,lJ.I1. 1 KM QYIWpJIHK,lJ.arH,lJ.pOCTaTI1K60CI1M MI1I\,lJ.0PI1270 aTMocepepara
TeHr. BlIHo6apHH, ep nycTlI QYI\YP I\I1CMJIapI1,lJ.a6YJIa,lJ.I1raH MeTal'vlOpepI1K
npoueccJIap IOI\OpI1 TeMnepaTypa Ba 60CI1MTabCI1pH,lJ.a6YJIa,lJ.I1.

~eTaMopepH3M O,lJ.,lJ.I1HBa MypaKKa6 6yJIa,lJ.I1.0)l.)l.I1H MeTaMopepI13M,lJ.a
TOF )KI1HCJIapI1HHHr MHHepaJI TapKI161I, cTpyKTypaCI1 l3a TeKcTypaCI1 y3ra-
pa,lJ.I1.~ypaKKa6 MeTaMopepI13M,lJ.aTOF )KI1HCJIapHHI1Hr XI1MI15IBliH TapKH6I1
6yTyHJIaH y3rapa,lJ.I1. By H,lJ.al'l MeTaMopepI13M MeTaCOM3.TI1KMeTaMopepI13M

eKI1 MeTaCOMaT03 ,lJ.e6 IOpI1TI1JIa,lJ.I1.-

~

MeTaMop$HK )l{HHCJlapHHHr MHHepaJI TapKH6H. ~arMaTliK Ba QyKHH,lJ.I1
lliI1HCJIapHHHr x;aMMa MI1Hepa.'lJIapI1 MeTaMopepHK )KHHCJIap,lJ.ax;aM 6yJII1illH
MyMKHH. ByH,'I,aH Tailll\apH epal\aT MeTaMopqmK MHHepaJIJIap x;aM YQpaH,lJ.I1.

aCaJIaH: aH,lJ.aJ1y3I1T,KHaHI1T (,lJ.I1CTeH),CI1JIJII1MaHI1T,cTaBpOmlT, Kop,lJ.I1e-

pI1T, rpaHI1T, epJIoronHT, TaJIbK Ba 6oilll\aJIap.
Me-raMop$HK )l{HHCJIapHHHr cTpyKTypa sa TeKcTypacH. ~eTaMopepI1K

)KI1HCJIap O,'l,aT,lJ.aKpHCTaJIJIaHraH CTpyKTypara 3ra. JIeKI1H YHI1Hr nali,lJ.o
6yJII1illH Ba KypHHHillH,lJ.a MarMaTI1K )KI1HCHI1Hr KpI1CTaJIJIaHraH TeKCTypa-
CI1,lJ.aHepapl\I1 6yJIa,lJ.I1.By epapl\HI1 aliHI1l\ca MHKpocKon OCTI1,lJ.aaaHI11\ KypI1ill
MyMKI1H. ~eTaMopepHK )KI1HCJIap cTpyKTypacH Ba TeKCTypaCI1 x;al\I1,lJ.arI1
MabJIyMoT (11- )Ka,lJ.BaJI,lJ.a)6epI1JIraH.

~eTaMop$I13M npoueccH :x;aI\H,lJ.ailly KHTo6HHHr 3H,lJ.oreH npou.eccJIap
I\HcMHHJ1Hr OXI1pH,lJ.a6aTa$cHJI 6epHJIraH. 1-

J 't ~.I{;7 I!. .t- 14- §. mOOIOrHK TEI(WliPHUJ METO.l\JIAPH X,A"".l\A YMYMHA
TYWYHlJA \

~HHepaJI Ba TOF )KHHCJIapH Y3:Jf\ JJ.aBp M:J6aiiHH,lJ.a X;aM,lJ.aMypaKKa6
reOJIOrHK npoueCCJIap HaTH}J{aCH.n.aBy}J{y.n.ra KeJIan H.



MaCaJIaH, ByJIKaH eKH Map)l{OH OpOJIJIapHHHHr, KyMHp, HeepTb-ra3
l\aTJIaMHHHHr pY,ll.a eKH COlIMa OJITHH KOHJIapHHHHr ))OCHJI 6yJIl1Il1l1 6yHra
MHCOJI 6yJIa OJIa,ll.H. :x.03Hpm Ta6m,ti1 npoueCCJIapHH - ,ll.apeJIap, MY3JIHK-
JIap, ,ll.eHrH3JIap Ba lllaMOJIJIapHHHr reOJIOrHK HlllHHH ypraHHlll ))aM,ll.a TOF
)l{HHCJIapH Ba epoH,ll.aJIH l\a3HJIMaJIapHHHr ))OCHJI 6yJIHlll l\OHyHH51TJIapHHH
6HJIHlll l\a,ll.HMHH TOF )l{HHCJIapHHHHr naH,ll.O 6yJIHlllHHH aHHK.JIalll,ll.a KaTTa
POJIb yHHaH,ll.H.

EaplIa Ta6HHH-TapHXHH epaHJlap Ka6H reOJIOrH51 epaHH ))aM Ky3aTHIll,
Ta)l{pH6a eKH 3KcnepHMeHT Ba aHHI\JIalll, xy JIOca eKH Jl0rHK epHKpJIalll Me-
TO,ll.JIapHra 3ra. reOJIOm51HHHr TeKlllHpa,ll.HraH 06beKTH Ep 6yJIH6, Y Y30l\
pHBO)l{JIaHHlll TapHXHra 3ra,ll.Hp. EHHo6apHH, 3KcnepHMeHT reOJIOrHK Me-
TO,ll.JIap HlIH,ll.a HKKHHlIH ypHHHH 3raJIJIaH,ll.H. 4YHKIf TOFJIapHHHr naH,ll.O
6yJIHlllH YCTH,ll.a Ta)l{pH6a YTKa3Hlll ))03HplIa 6H3HHHr l\ymlMH3,ll.aH KeJI-
MaH,ll.H. lllYH,ll.aH l\HJIH6 reOJIOrH51,ll.a l\YJIJIaHa,ll.HraH 3Hr l\YJIaH MeTO,ll.Ky-
3aTHlll MeTO,ll.H 6yJIH6, y TyJIa Ba aHHl\ OJIH6 60PHJIHlllH .r.03HM. 5IXlllH Ba
aHHl\ Ky3aTHJIraH Ta6HaT ))O,ll.HcaJlapH,ll.aH ))ap TapaepJIaMa MyepaCCaJI HJIMH}I
xyJIOcaJIap lIHl\apHlll MyMKHH.

; reOJIOm51,ll.am KY3aTHlll MeTO,ll.Hep l\aTJIaMJIapHHHH

6
CTpaTHrpacj?H51CH,

/ ¢aUH51CH Ba TeKTOHHKaCHHH ypraHHlllra aCOCJIaHraH. ~~K-:J:@K?
lllHpHlll MeTO,ll.H,ll.eraH,ll.a ep nycTH l\aTJIaMJIapHHHHr TapTH6 6HJIaH eTHlllH-
HH Ba yJIapHHHr yTraH TapHXHH ,ll.aBpJIap,ll.a KeTMa-KeT MyHTa3aM paBHlll,ll.a
))OCHJI 6yJIHlllHHH TeKlllHpHlll TylllyHHJIa,ll.H. CTpaTHrpaepHK TeKlllHpHlll
MeTO,ll.Hra Kypa, 3Hr naCT,ll.a eTyBlIH (arap l\aTJIaMJIap 6y3HJIMaC,ll.aH, y3HJI-
MaC,ll.aH eTraH 6yJIca) l\aTJIaM l\a,ll.HMHH ))Hco6JI3Ha,ll.H.

neTporpa¢HK KY3aTHlll3ca (neTpOC-TOlll, rpaepC-IJH3Hlll) TOF )l{HHCJIa-
pHHHHr TapKH6HHH, Ty3HJIHWHHH ypraHa,ll.H.

naJIeOHTOJIOmK Ky3aTHlll ep nycTH,ll.am TOF )l{HHCJIapH,ll.a ylIpaH,ll.HraH
))aHBOH, yCHMJIHKJIapHHHr Towra aHJIaHraH l\OJI,ll.Hl\JIapHHH ypraHHlllra
aCOCJIaHraH. naJIeOHTOJIOmK Ky3aTHlll,ll.a 6HOJIOrH51HHHr Ep,ll.a opraHHK
,ll.yHeHHHr ))OCHJI 6YJIHlllH Ba pHBO)l{JIaHHlllH ~al\H,ll.am I\OHyHH51TJIap,ll.aH
epoH,ll.aJIaHH6 xyJIOcaJIap lIHl\apHJIa,ll.H.

EHp XHJI TapKH6JIH Ba 6Hp XHJI epayHa ))aM,ll.a epJIOpa,ll.aH H60paT 6yJIraH
l\aTJIaM eKH l\aTJIaMJIap HHFHH,ll.HCH ep a U H 51 ,ll.e6aTaJIa,ll.H. <l>aUH51-Typ
,ll.eraH MabHOHH 6HJI,ll.Hpa,ll.H. I\yMHHHr l\H3HJI paHr,ll.a 6yJIHlllH ymmr HJIHI<;,
))aTTO HCCHl\ Hl\JIHM,ll.a By)l{y,ll.ra KeJIraHJIHrHHH KypcaTca, l\opa eKH KyJI
paHr 3KaHJIHm COBYl\ Hl\JIHM,ll.a ))OCHJI 6YJIraHJ1Hm,ll.aH ,ll.aJIOJIaT 6epa,ll.H.
I\yM lllaMOJI, CyB Ba HCCHl\-COBYl\ TabCHpH,ll.aH TOlllJIapHHHr MaH,ll.aJIaHHlllH
HaTH)I{aCH,ll.a X;OCHJI6yJIa,ll.H, cyB,ll.am JIofl\a CyB TarHra lIyKH6 rHJI ))OCHJI
l\HJIa,ll.H.

<l>aUH51HH yPraHHlll ylIyH )l{HHCJIap opacII,ll.arH ))ay,BoH I\OJI,ll.HK.JIapHHH
TonHlll Ba aHHl\JIalll )l{y,ll.a MY))HM,ll.Hp.MaCaJIaH, l\06HFH IOnl\,a lIHFaHOl\JIap
COKHH Ba lIYl\YP cyBJIap,ll.a, -,ll.aFaJI lIHFaHol\JIH J\aHBOHJIap TYJIl\HHJIH, Te3
Ol\ap cyB,ll.a 51lllaraHJIIHHHH 6HJI,ll.Hpa,ll.H. )KHHcHIfHr epaUllaJI xycycH51TJIa-
pHra l\apa6 reOJIor yHHHr l\.aH,ll.aH Ta6HHH reorpaepHK lllapoHT,ll.a naH,ll.O
6yJIraHJIHm, 51bHH llly )l{HHC ))OCHJI 6yJIraH ,ll.aBpHHHr naJIeOrpaepH51cHHH
aHHl\JIalllH MyMKHH.

TeKToHIfK KY3aTHlllJIap HaTH)I{aCH,ll.a 3ca TOF )l{HHCJIapHHHHr Ty3HJIH-
lllHHH ypraHI-Illl MyMKHH. I\aT JIaMJIIf )l{HHCJIap aCJIH,ll.a ropH30HTaJI eKH



x.aMX.OCHJI6yJIMOl\)J.a.YJIapHHHr naH)l.O6YJIHlIl )KapaeHJIapHHH CHHqHKJIa6
ypraHHIIl (KyJI, )l.eHrH3 Ba )l.ape eTI\H3HI\JIapHHH x.aM)l.a ¢OH)l.aJIH l\a3HJI-
MaJIapHHHr By)Ky)l.ra KeJIHIIIHHH Ky3aTH6, TeKIIIHpH6) l\a)l.HMrH reOJIOrHK
)l.aBpJIap)l.a X.OCHJI6yJIraH TOP)KHHCHBa MHHepaJI XOMalIleJIapHHHr naH)l.O
6yJIraHHHH aHHI\JIalIl)l.a I\YJIJIalIl MYX.HMax.aMH51TKac6 3Ta)l.H. By TeKIIIH-
pHIIl MeTO)l.HreOJIOrH51)l.aa K T Y a JI H 3 M MeTO)l.H)l.e6 lOpHTHJIa)l.H.

llIyH)l.aH I\HJIH6, aKTyaJIH3M reOJIOrH51)l.aTapHXHH MeTO)l.HHHr6Hp ¢op-
MaCH)l.Hp.Actual - HHrJIH3qa X.03HprH 3aMOH)l.eMaK)l.Hp: aKTyaJIH3M «X.o-
3HpnI 3aMOHyTraH )l.aBpHHHr KaJIHTH)l.Hp»)l.eraH Tab6Hp)l.aH KeJIH6 qHl\a-
)l.H. Br1H06apHH, aKTyaJIH3M, 5lbHH X.03HprH )l.aBp)l.a ep)l.a 6y.n:H6 TypraH
reOJIOnIK npou.eCCJIapHHTeKIIIHpH6 l\a)l.HMrH reOJIOrHK )l.aBp)l.anI Ta6HHH
reorpa¢HK npou.eCCJIapHHypraHHIIl)l.a l\yJIJIalIl )l.eMaK)l.Hp.

AKTyaJIH3M MeTO)l.Hx.o3HprH 3aMOH reOJIOrH51CHHHHracocHH I\HCMH
6yJIraH )l.HflaMHK reOJIOnI51HHBy)Ky)l.ra KeJIHWHra ca6a6 6yJI)l.H. KeHHHrH
HHJIJIap)l.a (1970-76) MaTepHKJIap)l.anI l\a)l.HMnI (ApxeH) l\aTJIaMJIapHHHr
TapKH6HHH TeKIIIHpHIIl lIlyHH KypcaTa)l.HKH, X.03HpnI 3aMOH qyKHH)l.HJIapH
opaCH)l.a OKCH)l.JIaHHIIlnpOu.eccH y Bal\Tra HHc6aTaH KeHr pHJ~Q)KJIaHraH.
MaCaJIaH nHpHT, MapKa3HT, XaJTKonHpHTMHHepaJIJIapH l\a)l.HMnI (ApX8H)
)KHHCJIapH)l.aOKCH)l.JIaHMaraH,eTI\H3HI\JIap KyJT paHr Ba 5lWHJI KyJI paHr
(I\YPYI\JIHK)l.a X.OCHJI6yJIraHH x.aM). :x.03HprH )l.aBp)l.anICH 3ca I\YHPHP I\H-
3HJI paHrJIH qyKHH)l.HJIapHH X.OCHJIII\HJIraH, 6y y )l.aBp)l.a KHCJIOpO)l.aHqa
KaM 6yJIraH )l.eMaK)l.Hp. llIYHlmr yqyH 6yJIca KepaK (M. PyTTeH, 1973)
ApxeH, npOTep030il-KeKca TOP )KHHCJTapH)l.aOJITHH,MHC, KyMylIl, Ka6H
MHHepaJIJIap yqpaH)l.I1. S36eKHCTOH)l.arH MypyHTOB KOHJTapH lIlyJIap

)KyMJIaCH)l.aH)l.Hp.
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8- pacM. Ep HHC6HH eUlHHH Tal\l\oCJJa6
aHHJ'J1aUl.

15- §. EP tlllHHH AHHI\JIAlll
YCY JIJIAPH .

Ep naH,no 6YJIraH,n~H TO lIly
Bal\Traqa yTraH ,naBpJTap,narH
y3rapHWJIapHH, ep l\aTJIaMJTa-
pHHHHr l\aqOH X.OCHJI6yJTraHJTH-
rHHH aHHI\JTalIl MaCaJTaCH'OJIHM-
JIapHH l\a,nHM,naH I\H3HI\THPH6
KeJIraH. feOJIOnIH,na ep l\aTJIaM-
JIapHHHHr l\aHCHCHOJI)l.HH eKH
l\aHCHCHKeHHH naH,no6yJIraHH-
HH I\HeCHH aHHI\JIalIl yCyJIHra
H H C 6 H H e III a H H 1\-
JI a III yCyJIH )l.eHIfJIa,nH. By
ycy JI,na ep l\aTJIaMJIapHHHHr
3Hf OJI,nHH naH,no 6yJIralfHHH
aHHI\JIalIl yqyH l\aTJIaMJIap,narH
YCHM-!!.HKBa x.aHBoH 1\0JI,nHI\JIa-
pHHH TonH6, 6HpHHH HKKHH-
qHCHra Tal\I\ocJIa6 KypHJIa)l.H,
3Hr OMHH X.aHBOHBa yCHMJIHK
1\0JI,nHFH 60p naCTKH l\aTJIaM

yH)l.aH lOl\opH)l.a eTyBqH l\aTJTaMra HHc6aTaH KeKca x.Hc06JTaHa)l.H.
!\aBaTJTapHHHr OJT,nHHeKH KeHHH X.OCHJI6yJIraRJIHrH Ba TapKH6HHH
ypraHHIIl 6HJIaH reOJIOnIH ¢aHHHHHr JIHTOJIOrHH Ba cTpaTHrpa¢H51
co)\aJIapH lIlypyJIJIaHa)l.H. !\aTJIaMJIap OpacH)l.anI yCHMJIHKJIap I\OJI-
,nHFHHH naJIe060TaHHKa, x.aHBoH 1\0JI)l.HI\JIapHHH 3ca naJIeOHTOJIOrHH
TeKIIIHpa,nH.- '

By yCyJTJIap aCOCH)l.a x.ap 6Hp l\aTJIaMHHHr X.OCHJI6yJIHlIl lIlapoHtH
Ba Bal\THHH Tal\l\ocJIa6 aHHl\JIalIl MyMKHH 6yJIa)l.H (8- pacM).

OpraHHK l\oJI,n~l\JIap~H TeKIIIHpHIIl HaTH)K~CH)l.a ep l\aTJIaMJIapH-
HHHr 3Hr OJI,nHHnaH,no 6yJIraHH Ba yH)l.aH KeHHH X.OCHJI6yJIraH.'IapH
aHHI\JIaH)l.H Ea lIly aCOC)l.a reOXpOHOJIOnIK IIlKaJIaHH ypraHHlll Tap-
1H6H Ty3HJI,nH.

ETI\H3HI\JIap
KaHH030H rpynnacH
Me3030H rpynnacH
I1aJIe030H rpynnacH
IlpoTepo30H rpynnacH
ApxeH rpynnacH

Bal\TJIap

KaHH030H 3pacH (51HrH3pa)
Me3030H 3pacH (ypTa 3pa)
IlaJIe030H 3pacH (l\a)l.HMnI 3pa)
I1pOTep030H 3pacH (3CKH 3pa)
Apxe30H 3pacH (601I1JIaHPHq3pa)

u feOJIOfHK ~Tl\H3HK.JIapHHHr XpOHCJIOfHK 6yJIHHHIIIH, Bal\TJIap 6YHHlJ:a
6Y:'lHHlHUH~Yl:H,lIafl1t;a M¢C,lIa3H!JIa,nl1: fpynna - 3pa; CI1CTeMa- ,naBp;
ByJTMM- "noxa; 5Ipyc - Acp. _

feoXpOuHOJIOrH51)Ka,nBaJIHra KHpraH 3paJTap, ,naBpJIap, 3nOXaJIap HOMH
6HpOPu~011, TOP, ax.OJIHHOMH6HJIaH eKH TOP)I(J1HCHHHHrTapKH6Hra MOC-
JIa6 l\YHHJIraH. «I1aJIe030H 3paCH»TepMHHHHOMH1837 HHJI,naA. C. C3,n)K-
BHK TOMOHH)l.aH,Me3030H Ba KaflH030H 3paJIapHHI'IHr HOMH1841 HHJI,na
!L. >.!<. <PHJIHnnCTOMOHH,naH6epHJIraH. By yq 3paHH 6ab3aH <Pa H e p 0 -
3 0 H ,ne6 aTaJIa)l.H. •.

KeM6pHl1 )l.aBpH AHrJIHH,nam Ka)l.HMfH Y3JIbC rpart->JIHrHHHHrHOMHTTaH
CHJIyp y • 'tJ ,u, ,

.~aMlIly ep,narH l\a6HJIa HOMH)l.aH,,neBOH,naBpH AHrJIH51)l.anI !LeBoH-
lUHp rpa¢JTHrH HOMH)l.aHOJIHHraH. TOlUKyMHp ,naBpH 1822 HHJI)l.alUy )l.aBp
~aTJIaMH)l.aKyMHp Kyn 6yJIraHJIHrH yqYH, nepMb ,naBpH 1841 HHJI)l.aFap6HH
f p~ TOPH,narH I1epMb lIlaX.PH HOMH,naH,lOpa ,naBpH Fap6HH EBpona)l.a-

:HHC~~ TOFHpa ~HHl\JIaHraHJIHrH yqYH, 6yp ,naBpH lIly ,naBp eTl\H3HFH 6yp
_ a 60H 6yJIraHH yqyH lIlyH,naH HOMJIap 6HJIaH aTaJIraH. neMaK
I\aTJIaMJIapHHH 6 u .. '

6
.. r HHe MH elIlHHH aHHKJIalIl,na xap 6Hp uaTJIaMHHHr TapTu6

HJIaHeT ..'~ n
JI 6 HIIIHHH, HaB6aTHHH 6eJInlJIa6, yJIapHHHr Y3Hra xoc HOMJIapH6H-
K~~ eJIrHJIaHraH 3KaH. By HOMJIapyMyMreOJIOrHK KOHrpeCCJIap,nal\a6YJl
*a HHraH, 48-52- 6eTJIap,narH reOXpOHOJIOrH51)Ka)l.BaJIH)l.a6epHJIraH. By
,no:pBaJI.n.a ep l\aTJIaMJIapHHHHr HHC6HH Ba a6COJ1l0TelUHHH aHHKJIalIlrB

MabJIYMOTJIapKeJITHpHJIraH.' .
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IOl\0pl1,Ua 6aeH 1\11J1lmfaHJlap,UaH Kypl1Ha,UHKH, TOF )Kl1HCJlapl1HHHf
HHC611n HOJlOfl1K enll1,UaH OCOHnma ¢oii,UaJlaHl1Ill MyMKl1H. Bl1pol\ Hl1c6Hn
reoJlOrHK eill TypJll1 3pa Ba ,UaBpJlapHl1Hf l\aHqa Bal\T ,UaBOM 3TfaHl1Hl1
aHl1K.Jla6 6epMaii)l}L Bax.OJlaHKl1, 6yHH aHHI\Jlalil aMaJlHii Ba Ha3apHii~ ax.a-

MiHlTfa 3fa,UHp.
TOF )KHHCJl3PHHHHf aC6COJlIOT> Bal\T 6HpJlHKJlapH (MHHf, MHJlJlHOH,

MI1J1J1l1ap.u iil1J1J1ap) 611J1aH l1¢o,UaJlaHHIllH yJlapHHHr a 6 C 0 JI 10 T e ill H

,Ueiil1J1a,Ul1.
Ep TapI1XI1,Ua,M&:bJlyM 611p BaI\T,UaH cOIllJla6 S1TaH Dl1J1J1ap COHl1HH l\aH-

,Uaii x.l1cc6J1a6 6yJJa,U11? K,ylll1)lan1 yCyJJHl1 TacaBByp 3Tl16 KypaHJlHK. AT-
Moc¢epa eFl1HJlapl1 ep l\.aTJJaM.napHHH eMHpa,rH Ba eMl1pHJJraH )Kl1HCJJap
I\YMTOlll, lllaFaJl, TynpOl\.JlapHl1 Y3H 611J1aH )lapeJlapra, .uapeJlap 3ca YJlap-
HI1 .ueHrI13-KyJlJlapra KeJlTl1pl16 I\YH)l11 Ba 6y ep,Ua eTI\113111\JJap TynJlaHa
60111Jlaii,UH. YJlapHl1Hr TynJlaHl1Illl1 yqyH l\aHqa Bal\T Ke1TaHJll1rHHl1 aHHI\-
Jlalll MyMKl1H. MaCaJlaH, )J.. Myppen, ,UapeJlap ,UeHr113ra. x.ap i111J111l\apl1i\6
16 KM3 01\113HI\Jlap OJl116 KeJla.ul1 Ba 6y MOMaJlap .ueHrH3 OCTl1,Uax.ap iiHJlH
5¥ra x.l1c06,Ua 0,11 Ml1JJJJl1MeTp K,aJlHHJlHK,Ua qYKHH,UH K.on.'laMHHH X.OCHJI
K,l1J1a.ul1,,Uen,UH. Arap 6apqa ,UaBpJlap,Ua X.OCl1J16y.lJraH qYKHH,UH )I(HHCJlap-
Hl1Hr X.a)KMH TaXMl1HaH 150 KM 6yJJca, ,UeHr113J1ap.ua qYKl1H,UH TynJlaHHIll
npoueccl1 60IllJlaHraH BaI\T,UaH 6epH Y1TaH Bal\T 1,5 X 109

Dl1J1 6yJlH6 qH-
l\a.ul1. )J.eMaK, KeM6pl1ii ,UaBpl1,UaH Illy Bal\Tfaqa 6Hp Heqa 103 MHJlJlHOH

iiHJI 6yJlraH 3KaH.
By MeTO,UHl1Hr aCOC11l1 KaMTHlJllUl1 lllYH)laJ\l1 150 KM 3Mac, X.aTTO

15-20 KM l\aJJl1HJJHK)J.a X.OCl1JI 6yJJraH qYKHH)ll1 )Kl1HCJlap Ep Tapl1XH)J.a
l\aHqa Bal\T)J.a TynJlaHraHJll1rl1Hl1 6eJJrl1J1a6 6yJllvlaD)J.11.

ByH)J.aH Tallll\apl1, ep l\aTJlaMJlapHlIl1Hr MYTJlCI\ eIllHHH 60Illl\a MeTO)J.-
;)Jap 611JJaH x.aM aHHI\Jlall1ra ypl1Hl16 Kypl1J1raH. Epmmr MyTJ10I\ eIllI1HH
Ty3, oX,aKTolll, 6yp, )J.OJlOMI1TKa611 )Kl1HCJlapHI1Hr TynJlaHl1ll1 Te3J1l1rHra
l\apa6 aHl1l\Jlalil x.aM 51Xll1l1Hanl)Ka 6epMa)J.H.

ByJlap)J.aH 60IllI\3, TypTJIaMql1 )J.aBp)J.a ep 103aCHHH My3 60CHlllH HaTH-
)KaCH)J.a X.0CHJI 6yJlraH JleHTaCHMOH fHJI )KHHCJJap l\aTJlaMHHHHr COHHHH
aHHI\Jlall1 (6Hp DHJI)J.a JleHTaCHMOH rHJI)J.aH 6Hp eKH HKKH l\aTJlaM X,OCHJI
6yJla)J.H) YCYJlH x.aM 6op. By yCyJI aHTI=onoreH (My3 60CHIll) )J.aBpH yqyH
~YJlaii 6yJlca ~x.aM OJl)J.HHrH )J.aBp apra TyFpH KeJJMaii,UH.

IOl\opH,UafH MeTo,UJlapHHHf 6HpopTacH x.aM reOJlOfHK ,UaBpHHHr elllHHH
aHHI\ 6eJlfl1J1a6 6eI=CJlMaii)lH. Ep l\.aTJl3MJ1apH ell1HHH aCCOJ1JOTpal\,aMJlap,Ua
H¢o,UaJlall1 yqyH Key,HHfI1 }IHJJJ1ap,Ua pa)lHOaI\1HB MeTO,U KeHf M]{I\ec,Ua

I\YJJJlaHHJla 60111JlaH,UH.
MabJIyMKH, 1896 DHJiH ¢paHUY3 ¢H3HfH AHpH BeKKepeJJb 3J1eMeHTJIap)J.a

pa,UHoaKTllBJlHK x.o,UHcacHHH Kall1¢ 3T,U1I. Pa,UHoaKTHBJ1HK x.o,UHcacH-
pa,UHoaKTHB 3JIeMeHTJlap (U, Th, K, Ra Ba 601l11\aJlap) aTOM H.upOJlapH-
HHHr y3-y3H,UaH napqaJlaHl1Illl1)J.aH 1160paT 6YJlH6, 6yH,Ua a)KpaJl116 ql1K,a-
,UHraH 3Hepfl151 MyaiiHH HypJlaHl1Ill Tap311,Ua TapI\3J1a,U11.

Pa,U110aKTl1B 51,UpOJlapHl1Hr y3rapHll1 TypJlapH I\YHH,UarHqa: a) aJlb¢a-
napqaJlaHl1Ill; 6) 6eTa-napqaJlaHl1ll1 (3JIeKTpOHJlH Ba n031~TpOHJlH); B) 6eTa-
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X HMIUIBHH Ba pa,lI.HOaKTHB XOCCaCH 6HJIaH KaJIHHra yXIlJa6 KeTa,lI.HraH
py6H,lI.HH ':lJIeMeHTH Ta?HaT,lI.a yH,naH KaMpOI\ Tapl\aJIraH. Y KynHHIIa py6H-
,lI.HHJIHMHHepaJIJIap, KyKHIlJ-6apHKapaM paHrJIH MHHepaJI aMa30HHT, nyIlJ-
TH-6HHaepIlJa paHr JIHTHHJIH CJIlO,lI.a-JIenH,lI.OJIHT Ka6H KaJIHHra 60H MHHepaJI-
JIap TapKH6Hra apaJIaIlJMa x.OJIH,lI.aKHpa,lI.H. Y Ma3KYP MHHepaJIJIap,lI.a 3% ra
l\a,lI.ap 6yJIHIlJH MyMKHH.

A6cOJIIOT eIlJHH aHHI\JIaIllHHHr pa,lI.HoaKTHB
MeT 0 ,lI.H. IOI\OpH,lI.a aHTH6 yTHJIraHH,lI.eK, pa,lI.HoaKTHB 3JIeMeHTJIap 6Hp
ToMoH,lI.aH y3-y3H,lI.aH naptIaJIaHHIlJ XyCYCH5ITH 6HJIaH, HKKHHtIH TQMoH,lI.aH-
yHHHr aTpoepH,lI.arH MOMaJIapra TabcHp KypcaTHIlJH 6HJIaH xapaKTepJIaHa,lI.H.

Ma3KYP MeTo,lI. HKKH XHJI: 1) pa,lI.HoaKTHB naptIaJIaHHIlJ npoueccHHHHr
y3Hfa l\apa6 X.Hco6 1\1IJIHHa,lI.lIraH Bal\Tra aCOCJIaHraH 61IpJIaMlIH MeTO,lI.Ba
2) pa,lI.lIOaKTHB HypJIaHlIIlJJIapHllHr Y301\ MYMaT TabcHp 3TlIIlJlI HaTlI:tKaClI-
,lI.a pyH 6epa,lI.HraI-I X.0,lI.HC3JI3PHH ypraHHIlJra aCOCJIaHraH lIKKlIJIaMtIli MeTO,lI..
By MeTOMa Bal\T HypJIaHHIlJHlIHr TabclIp' KytIHra l\apa6 x.lIco6JIa6 tIlIK.a-
plIJIa,lI.lI.

l1KKlIJIaMtIli pa)I.lIoaKTlIB MeTO,lI.HlIHr 3MaJIliH ax.aMH5ITH KaM 6YJIraHJIlI-
rH ytIyH 6y MeTO,lI. YCTlI,lI.a TyxTa6 yTHpMaHMH3. TOr :tKlIHCJIapH a6COJIIOT
eIlJHHH aHHI\JIaIlJHlIHr 6HPJI3MtIli pa,lI.lIOaKTlIB MeTO,lI.lI pa,lI.lIoaKTlIB 3JIeMeHT
naptIaJIaHr3H Bal\TlI,lI.a TynJIaHraH TypFyH MaX.cyJIOTHHHr IlJy 3JIeMeHTHlIHr
naptIaJIaHlIIlJlI,lI.aH I\OJIraH MH~)I.0plIra 6yJIraH HlIc6aTH 61IJI3H aHlIKJIaHlI-
IlJlIra aCOCJIaHraH. .

X.031IprH Bal\T,lI.a TOF :tKlIHCJIaplIHlIHr 3;6cOJIIOT eIlJH ypaH-l\ypFOIlJlIHJIli
KaJIlIH-aprOHJIlI, 'py6H,lI.lIH-CTPOHUlIHJIlI, ypaH-reJIlIHJIlI, 61IpMyHtIa. eul
:tKlIHCJIap ylJ"yH yrJIepo,lI.JIli Ba ypaH-liOHlIHJIli MeTo,lI.JIap ep,lI.aMlI,l!.a aHlIl\-
JIaHM0l\.D.a. By MeTo,lI.JIap Ha3apliH Ba aMaJIliH nyxTa lIIlJJI36 tIlIl\lIJIraH.
llIyHHHr ytIyH x.aM yJIap reOJIOfHK HIlJJIap,lI.a KeHr epoH,lI.aJIaHlIJIa)!,lIraH
MeTO,lI.JIap,lI.aH x.lIco6JIaHa,lI.1I.

K,yHH,lI.a 61I3 6y MeTo,lI.JIapHlIHr 6ab31IJIapH 6HJIaH 1\1ICI\atIa TaHlIIlJ.1I6
tIlIl\aM1I3.

Y p a H -1\ Y p F 0 IlJ 1I H JI 1I MeT 0 ;::,-ypawBa TOpHH naptIaJIaHraH-
.,lI.a reJIliH Ba I\YPFOIlJHH X.0ClIJI 6YJIHIlJHra Ba ~'/a3KYP TypFyH MaX.cyJIOTJIap-
. HlIHr pa,lI.lIOaKTlIB MliHepaJIJrap,lI.a TynJIaHHIlJHra aCOCJIaHfaH. fa3 x.OJIlI,lI.a-
rH reJIl-IH ytI1I6 KeTHIlJra HHTHJIa,lJ,H. MHHepaJI,lJ,a sca YHl-IHr MyaH5IH I\HCMlI-
rH~a I\OJIa,lJ,lI. By ep,lJ,a 61I3 3JIeMeHTJIap,lJ,aH epaI\aT I\ypFOIlJlIH yCTlI)la TyX-
TalIM1I3. .

YpaHHlIHr ytI XliJI 1I30Tonli (op: ypaH-238--.99,285%;' ypaH~235
--. 0,710% ;ypaH-234--. 0,005%,

ATOM OFlIPJIlirH 238 6yJIraH ypaH aTOMlJHHHr naptIa"laHHIlJH,lI.aH KeTMa-
KeT naH,lI.O 6y.'lyBtIH pa,lJ,HOaKTHB 3JIeMEHTJIapHllHr acocHHCH ypaH xlIco6-
JI~Ha,lJ,H. YHHHr OXlIprH TypFyH Max.cyJIOTlJ aTOM OFHPJII-IrH 206 6~JIraH
l\ypFOIlJHH Ba aTOM OmpJIHrH 4 6yJIraH reJIlJH,lJ,aH lJ60paT.

Pa8HoaKTHB 3JIeMeHTJIapHH~r HKKH~aMtIH OHJIaCH aTOM OFHpJIlirH
235 6yJIraH ypaH,lJ,a X.OCHJI 6y~a,lJ,1I. Y Ty,,:]3 pa,lJ,HOaKTHB naptIaJIaHlIIlJH
HaTlI:tKaCH,lJ,a aTOM OFHpJIHrH 4 6yJIraH eTTliTa rE'JIHH aTOMlJ Ba aToM omp-
JIHfH 207 6yJIraH 6Hp I\YPFOIlJlIH aTOMlI,lJ,aH X.OCHJI 6yJIa,lI.H.

Pa,lJ,HoaKTHB' 3JIeMeHTJIapHHHr YtIlJHtIH OlJJIaCH aTOM OFHpJIHn-I 232 6yJI-
raH TOpHH,lJ,aH 60IlJJIaHa,lJ,H. TopHH 3JIE'ME'HTHHHHr OXlIprH y3rapMac Max.-

MarMaTJIK Tor IKIfHCJIaplf)l,a pa)l,lfOaKTIfB 9JIeMeHTJlapHlfHr Tap~aJIIfUIIf Ba
yJIapHIfHr nap'laJIaHHUIH)l,aH alKpaJIraH IfCCIf~JIIfK (A. 11. BUfloepa()o8, 1965)

HOP,llOH 1,3,10-12
4,0.10--

6
13,8· 106 2,8.10-

2
4,3.10-

13

ACOCJIH 0;3.1012 1,1.10-
6

4,0.10 :-6 1,6.10 -2 1,6,10-13

YJIbTpa aCOCJIH ? 0,6.10-
6

2,0.10-
6

°,,104-
2 0,7,10-

13

naptIaJIaHHIlJ (:!)JIeKTpOHJIH Ba n03HTpOHJIlI); r) 3JIeKTpOH l\aMpaIlJ; ,lJ,) H30-
MepJIli yTlIIlJJIap; e) aTOM 51,lJ,pOJIapHHHHr 6yJIHHlIIlJH.

Pa,lI.HoaKTHB y3capHIlJJIap npoueCCH pa,lJ,HoaKTHB 3JIeMeHTJIapHHHr x.ap
6Hp aTOM TypH ytI/H y3rapMac Te3JIl-IK 6HJIaH yTa,lJ,H. By Te3JIHK ep nycTH
l\aTJIaMJIapl-I,lJ,arH TeMrrepaTypa Ba 6:)Cl-IMra, MarHHT x.aM,lI.a 3JIeKTp MaHrroH-
JIaplIHl-IHr Y3rapHiliJIaplira 6:)PJIl-I1\ 6yJIMaH,lI.l-I. llIyHHHr ytIyH TOF /KHHCJIa-

- pH,lI.arli pa,lI.l-IOaKTHB 3JIeMeHTJIap Ba yJIapHl-IHr naptIaJIaHHIlJH,lI.aH ~OCHJI
6yJIraH MaX.cyJI:)TJIap MI1l\IT,0Pl-I Bal\T 3TaJIOHl-I 6yJIH6 XH3MaT I\HJIHIlJH MyM-
Kl-IH. YJIapra Bal\T CaI\JlOB'Il-I, reOXpOHOJIOrllK COaTJIap cHepaTH,lJ,a l\apaIlJ
MyMKHH. Pa,lJ,HOaKTHB npouecCJIap,lI.aH reOJIOrHK Bal\T 3TaJIOHH Cl-IepaTH,lI.a
epoH,lJ,aJIaHl-IW MyMKHHJIl-IrH TyFpl-ICH,lI.arl-I F051HH ,lI.acTJIa6 fIbep KIOpH 6l-IJIaH
3. Pe3epepop.n.JIap (XX acp 6owJIapl-I) HJIrapli cypraH 3,lI.HJIap. By Hl-Ix.05lT)la
KeHr aMaJIl-IH a:x.aMH5Irra 3ra 6yJI,lI.H. COB~T OJIl-IMJIaplI,lJ,aH B. 11. BepHa,lJ,-
CKl-IH, B. f. XJIOrrHH, K. A. HeHa,lI.KeBl-ItI, A. A. DOJIKaHOB, 11. E. CTapHK,
A. D. Bl-IHOrpa,lI.OB (1965), 3. K. fepJIHHr Ba 6owI\aJIap x.aM 6y co:x.a)J:a
aKTl-IB l\aTHaw,lI.l-IJIap. X.03l-IprH BaI\T,lI.a reOJIOrl-IK BaI\THl-I aHHI\JIaW Mal\ca-
)J:l-I)J:aepoH,lI.aJIaHl-IW MyMK l-IH 6yJIraH KyrrrHHa pa,lI.l-IaOKTl-IB npoueccJIap Mab-.
JIyM,lI.Hp.

P a,lI. H 0 ~ K T H B
u

3 JI eM e H T JI a p H H H r T a 6 HaT ,lI. a Tap-
1\ a JI H IlJ l-I . KeHr KyJIaM,lI.a OJIl-I6 60pl-IJIraH HJIMl-IH Ta,lI.I\lII\OT HWJIapli
TyepaHJIH 6aptIa TOF :tKl-IHCJIapl-I,lI.a pa,lI.l-IoaKTl-IB 3JIeMeHTJIap 6opJIl-IrH aHlIl\-
JIaH)J:l-I (13- /Ka,lI.BaJI).

MarMamK TOF /KHHCJIapl-I 3Hr IOI\Opl-I pa,lI.Ho3KTHBJIl-IKKa 3ra. MeTaMop-
epliK :tKHHCJIap 3ca pa,lI.l-IOaKTHBJIl-IK /Kl-I:x.aT,lI.aHtIYKl-IH)J:l-IBa OTI\HH,lI.H :tKHHC-
JIap ypTaCH,lI.a OpaJIHI\ :x.OJIaTHH' 3raJInaH)J:l-I.

Ep nYcTl-I,lI.a ypaH, pa,lI.l-IH Ba' TOpl-IH3JIeMeHTJIapl-I TapI\ol\ :x.oJI)J:aytIpali)J:lI.
ByJIap ep urrycTliHl-IHr !,OI\oYl-I (25-30 CM) I\HCMJIapl-I,lI.a, acocaH rpaHHT l\aT-
JIaMH)J:a TynJIaHraH 6yJll-IO, MHHepaJI CHep3m,lI.a KaM ytIpaH)J:H.

Ta6l-Ia~)la }paH, pa,lI.l-IH Ba TOpl-IH,lI.aH pa,lI.l-IOaKTHBJIHrH 0PTHI\POI\ eyJI-
raH KaJIl-Il-I Kyrr TapI\~JIraH Ba ep, rrycm,lI.arH 3JIeMeHTJIapHl-IHr 2,6% HHlI
TaWKHJI 3Ta,lI.II. KaJIl-IH TOF :tKl-IHCJIapl-I,lI.aTe3-Te3 ytIpa6 Typa,lI.IrraH KaJIHHJIH
MHHepaJIJIapHl-I :x.0Cl-IJII\l-IJIa)J:l-I. BYH,lI.aH Tawl\apl-I, y TypJIl-I Ty3 KOHJIaplI,lI.a
Cl-IJIbBl-IHl-IT, KapHaJIJIl-IT Ka6l-I Ml-IHepaJIJIap TapKl-I6l-I,lJ,a :x.aM ytIpaH)J:l-I.
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CyJIOTHaTOMOmpJIHrH 208 6YJIraH I\YPFOWHH Ba aTOMOmpJIHrH 4 6YJIraH
fe.1HH aTOMJIapH,lJ,aHH60paT. Y:yHOH'!H, TOpHHHHHr 6Hp aTOMH OJITHTa
feJIHH aTOMHBa 6HTTa I\YPFOWHH 208 aTOMHHH:J\0CHJII\HJIa,lJ,H.

O,lJ,aT,lJ,afHl\ypFOWHH aTOM OmpJIHrH 206, 207 Ba 208 6YJIraH y'! XHJI
H30TOnJIapHHHr apaJIaWMaCH,lJ,aHH60paT 6y.1H6, yH,lJ,anap'!aJIaHHW Ma:J\cy-
JIOTH x.Hc06JIaHMaraH 03rHHa l\ypFOWHH -204 x.aM apaJIaWfaH 6YJIa,lJ,H.
By ){{y,lJ,a I\Y.laH XOJIaT,lJ,Hp.Y:YHKH 6awapTH pa,lJ,HoaKTHB MHHepaJI,lJ,aH
a){{paTH6 OJIHHraH l\ypFoWHH,lJ,a I\YPFOWHH-204 TOnHJICa, MHHepaJ1,lJ,a
l\ypFOWHH l\aH'!a 60pJIHrH MabJIyM 6yJIa,lJ,H.

IOl\opH,lJ,a aHTII6 ynlJIraHH,lJ,eK, a6comoT ew aHHI\J1awHHHr ypaH-I\YP'
FOWHHJ1HMeTO,lJ,H:J\0CHJIPYJIraH I\YPFOWHHMHI\,lJ,0pHHHHr,lJ,acTJIa6KHpa,lJ,Ho-
aKTIIB 3JIeMeHT- ypaH MHI\,lJ,0pHra HHc6aTHHH ypraHlIwra aCOCJIaHraH.

MHHepaJIHHHr eWHHH TonHW y'!yH XHMHHBHHMeTO,lJ,JIapep,lJ,aMHll.ayH-
,lJ,arH ypaH eKH Topm1 Ba I\Y[JFOWHH MHl\ll.0PH aHHI\JIaHa,lJ,H.

MHHepaJIJlap,lJ,aH U)KpaTH6 OJIHHraH I\YPFOWHH TapKH6Hll.arH 204, 205,
207 Ba 208 H30TOnJIapHHHf lIiHl\ll.0PHHH aHHlpaw;J.a Macca-CrreKrpJW~Tp
,lJ,eraH ac606,lJ,aH¢OH,lJ,aJIaHHJIa,lJ,H.

llIYH,lJ,aH I\HJIH6, MHHepaJ1,lJ,aHa){{paTH6 OJIHHraH l\ypFOwHHHHHr MHI\-
,lJ,OpHBa H30Torr TapKH6H, wyHHHr,lJ,eK MHHepaJI,lJ,arHypaH eKH TOpHH MUI\-
,lJ,OpHaHHI\JIaHH6 yHHHr eWII X Hc06JIa6 tIHl\apHJIa,lJ,u. O,lJ,aT,lJ,a,MyTJIOI\
eWHH ypaH-l\ypFOWHHJIU MeTO,lJ,6HJIaH aHHI\JIaHraH,lJ,a I\YHU,lJ,arI1 HHc6aT-

PB206
JIap,lJ,aH¢OH,lJ,aJIaHHJIa,lJ,H:- (ypaH MHHepaJIJIapHytIyH);

_ U238

(~YPfOll1HH
MHHepaJlJla- ;
pH )'lJyH)

(ypaH MHHepanJJapH
yqyH);

PB208

Th232

(TOpHH MH-
HepannapH

YlJyH)

Arap MHHepaJI,lJ,aypaH eKH TOpHH Kyrr 6yJ1H6, yHHHr eWU KaMH,lJ,a
30 MJIH HHJIra HI\HH 6YJIraHH,lJ,aI\YPFOWHHJIHMeTO,lJ,HXWH HaTH)Ka 6epa,lJ,H.
IOl\opH,lJ,arH HHC6aTJIap 6HJIaH X;Hc06JIaHraH a6coJllor ew I\HHMaTJIapHHHHr .
6Hp-6HpHra MOC KeJIraHJIHrH MHHepaJIJlapHtfHr eWHHH I\YPFOWHHJIH Me-
TO,lJ,6HJlaH aHHI\JIaWHHHr TyFpH 3KaHJIHrHHH KypcaTa,lJ,H. Ma3KYP MeTO,lJ,
¢aI\aT ypaHJIH MHHepaJIJIaprarHHa 3Mac, wy 6HJIaH 6Hpra TOpHHJIH MHHe-
paJIJIapra xaM HpaH,lJ,H.

TOF ){{IlHCH TapKH6u,lJ,aru MHHepaJIJIapHlfHr eWHra l\apa6 TOF ){{HHCH-
HHHr :J\aMeWH aHHI\JIaHa,lJ,H.Ma3KYP M2rO,lJ,MarMaTHK ){{HHCJIap Ba y 6H-
JIaH 6oFJIHI\ 6yJIraH pY,lJ,aJIHKOHJIapHHHr eWHHH aHHI\JIaw,lJ,a HWOHapJIH
HaTH){{a 6epa,lJ,H.

K a JI H H - a pro H JI H MeT 0 ,lJ,, TOF ){{HHCJIapH Ba MHHepaJIJIap-
HHHr a6CO.'IIOTreOJIOrHK eWHHH aflHI\JIaW,lJ,a3Hr ew MeTO,lJ,JIap,lJ,aHX;Hco6JIa-
Ha,lJ,H.BHpOI\ yH,lJ,aHKaJIHHJIH MHHepaJIJIap: CJIIO;:(aJ1ap,aM¢H6oJIJIap, Ka-
JIHH.1H,lJ,a:!aWITaTJIapH Ba rJ1aKYOHHr.lap ep,lJ,aMH,lJ,aEp eWHHH aHHI\JIaW,lJ,a
HXWH ¢ClH,lJ,a.laHHJla60WJlaH,lJ,H.

Ma3KYP MeTO,lJ,arOM OFHpJIHrH 40 6yJIraH KaJIHH H30TOITHHH3JIeKTpOH
l\aMpaw HYJIH 6HJIaH XYMH wy aTOMOFHpJIHrHra 3ra 6yJIraH aprOH ra3Hra
aHJIaHTHpHwra aCOCJIaHraH.

~

T 6}!HH KaJIHH aTOMOFHpJIHKJIapH 39, 40 Ba 41 6YJIraH KaJIHH H30Ton-
/ aH TapKH6 TomaH. KaM y'!paH,lJ,HraH KaJIHH 40 H30TonHHHHr pa,lJ,~o-

~~ H:JIHrH CyCT 6YJIH6, Y y3-y3H,lJ,aHnap4aJIaHH6, .aToM OFHpJIHfH 40 6yJI-
raH KaJIbUHH H30TonHra Ba aTOM OFHpJIHrH 40 6yJIraH aproH H30TonHra
aHJIaHa,lJ,H. • 6

Ta6Hal,lJ,a aproH aTMOC¢epa,lJ,ay4paH,lJ,H Ba yH,lJ,arH aptIa ra3JIapHHHr
o 93 % HHH 'I aWKHJI 3Ta,lJ,H.

, Pa,lJ,HOaKTlB nap4aJIaHHw,lJ,a J\OCHJI6YJIyBtIH aproH aT~oc¢epa TapKH-
6H,lJ,arHaprOH,lJ,3HaTOM OFHpJIHKJIapH 36 Ba 38 ra TeHf 6yJIraH 6HpMyHtIa
eHrHJI H30TOnJIapH HYI\JIHrH 6HJIaH ¢ap!\ I\HJIa,lJ,H. _

TeKWHpHJIaeTfaH MHHepaJIHHHr eKH TOF ){{HHCHHHHr eW~Hli XHc06JIa6
4HI\apHw ytIyH yHHHr TapKH6H,lJ,apa,lJ,1I0reH-aprOJ-IBa KaJIHH l\aHtIa 3KaH-
JIHrHHH 6HJIHW 3apyp.

MHHepaJIJIap,lJ,a pa,lJ,HOreH-aproH l\aH4a 3~.aHJIHrHHH aHHI\JIaW y'!yH
XHJIMa-XHJI l\ypHJIMaJIap Ba MeTO,lJ,JIap,lJ,aH¢OH,lJ,aJIaHHJIa,lJ,H.

By MeTO,lJ,JIap,lJ,aH6HpHHH KYPH6 tIHK,aMH3.
MI1HepaJI IOI\Opli TeMnepaTypa,lJ,a (1300°-1500° C) I\H3,lJ,HpHJIraHH,lJ,a

H,lJ,arH ra3JIap 6HJIaH 6HpraJIHK,lJ,a aproH xa~ a){{paJIH6 4Hl\a,lJ,H. Apro~
~HMH5IBHH6HpHKMaJIap 6epa OJIMaCJIHrHTy¢aHJIII yH,lJ,aHXHJIMa-XHJI MO,lJ,
,lJ,aJIap6HJIaH peaKUHHra KHpyB4H 60wI\a ra3JIapHH a){{paTH6 OJIHW MyM-
KHl:I. llIYH,lJ,aH I\HJIH6, MHHepaJI,lJ,aHa){{paTHJIraH aproH M~I\,n0PHHH HKKH
XHJI yCyJI 6HJIaH: 1) a){{paTHJIraH aproHHHHr xa){{MHHH YJI4aW yCyJIH Ba
2) H30Torr apaJIaWTHpHw ,ne6 aTaJIyBtIH yCyJI 6HJIaH aHHI\JIaw MyMKHH.

By MeTo,lJ,ftaaHaJIH3 I\HJIHHaeTraH aproH 40 ra3Hra wy 3JIeMeHTHHHf
ep nycTH,narH H30Ton TapKH6H,lJ,aH¢apl\ I\HJIYB4H apfoH 36 H30TonHHHHf
MabJIyM MHI\,nOpH KHpHTHJIa,nH. llIyH,na HH,nHKaTop (HHWOH) cH¢aTH,na
KHpHTHJIraH Hopa,nHoaKTHB aproH-36 H30TonH MHI\,n0pHra l\a~a6, apaJIaw-
Ma,narH H30Ton TapKH6HHHHr y3fapHwH 6yihitIa TeKWHpHJIaeTfaH HaMy-
Ha,na 6H3HH I\H3HI\THpaeTfaH apfoH 40 H~~)TonHHHHf MHlY:~OPHHHXHc06JIa6
tIHl\apHw MyMKHH. Macca-cneKTpoMeTp ep,lJ,aMH,naKaJIHHHHH~l\aH4a ,;KaH-
JIHfH XHMH5IBHH HYJI 6HJIaH aHHI\JIaHa,n~. KaJIHH 40 OMHH KaJIHHHHHf
00122% HHH TaWKHJI 3Ta,nH. •

' llIyH,naH I\HJIH6, TeKWHpHJIaeTfaH HaMYHa~~ apfoH 40 Ba KaJIHH 40
MHI\,nOpH aHHI\JIaHH6, MHHepaJIHHHf a6COJIIOTeWHHH J\Hc06JIa6 4Hl\apH-

JIa,nH. • HK Tall
Ta6HaT,na KaJIHHJIH MHHepaJIJIap Kyn Tapl\aJIfaHJIHfH feOJIOf ~-

I\HI\OTJIap,na KaJIHH-apfOHJIH MeTOMaH KeHrpOI\ ¢OH,lJ,aJIaHHWfa HMKOH

6epa,lJ,H. 6 • 6· JI
BHH06apHH, KaJIHH-aprOHJIH MeTO,nTapKH ~,na KaJIHH MHHepa,IIH y-

faH TypJIH XHJI TOF ){{HHCJIapHHHHf a6COJIIOT eWHHH aHHI\JIaWra HMKOH
6epa)l:H. ..

E nycTHHH TaWKHJI I\HJIyBtIH l\aTJIaMJ1apHHHf a6COJIIOTeWHHH aHHI\:
JIaw,n~ 'ST36eKHcToH<l>aHJIapaKa,lJ,eMH5ICHreOJIOrH51HHCTHTyTHHHHf HJIMHH
XO,lJ,HMJIapHOJIH6 60praH HJIMHH Ta,lJ,I\Hl\oTJIap MYXHM ax;aMH5ITfa 3ra., By
cox;aJJ,awy reOJIOrHH HHCTHTyTHHHHf ,lJ,HpeKTopH, reOJIOrHH Ba MHHepaJIO-
rH5I ¢aHJIapH ,nOKTOpH, 'ST36eKHcToH<l>aHJIapaKa,lJ,eMHfICHHHHf aKaJJ,eMHfH
11. x,. X,aMpo60eB, feOJI~rH5I-MHHepOJIOrH5I¢aHJIapH Kalj:,lJ,H,naTH<1>.A. Ac-
l\apOBJIapHHHr fap6HH Y36eKHCTOH,lJ,afHMafMaTHK ){{HHCJIaplmHf a6COJIIOT
eWHHH aHHI\JIaWJIapH 5IXWH HaTH){{aJIap 6ep,nH. MarMaTHK ){{HHCJIapHHHf
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a6co.'lIOT eWH Maxcyc Jla60paTOpH5IJlap,ll.a )l{y,ll.a rryxTa aHHI\JIaHa,ll.H. OJIHM-
Jlapm:IHr TeKWHpHWH HaTH)KaCI1,l1.a3pHWHJlraH MYBaepepal\HHTJlap 14- )l{a,ll.-
Ba.l,l1.a 6epHJlraH.

Pa,ll.HOaKTHBJlHK X;O,ll.HCaCHHHHrKawep 3THJ1HWHBa yHHHr Ta6HHH epaH-
Jlap,ll.a I\YJlJlaHH.1HwH rrJlaHeTaMH3,l1.apyH 6epraH Ba 6epaerraH TYPJll~ reo-
JlOrHK rrpo u.eCCJlapHH yp raHHW;I.a )l{y;I.a My X;H:\1ax;aMH5Irra 3ra,ll.Hp.

A6cOJllOT reoxpOHOJ10rHH COx;aCH,lI.aOJ1H6 60pHJlaerraH HJlMHH Ta""I\H-
1\01'JlapHHHr Ha3apHH ax;aMHHTH,lI.aHTaWl\ajm, aMaJlHH ax;aMH5ITHx;aM )l{y,ll.a
KaTTa,ll.Hp. EHH06apHH, 6yH,lI.aH Ta.nI<;HI\OTTOF )l{HHCJlapHHHHr, pY,ll.aJlH
KOH.'lapHHHr rraH,lI.O6y.lraH Bal\THHH aHHI\Jlawra Ba yJIap ypTaCH,lI.arH aJlO-
l\aHH 6eJ'lrH.'laWra HMKOH 6epa,ll.H. Ey Maca.laJlapHHHr x;aJl 3THJlHWH yJIap
6HJlaH 60FJlHI\ epoH,lI.aJlHl\a3HJ1MaJIapHH I\H,lI.HPH6 TorrHwra ep,ll.aM 6epa,ll.H .
)\03HprH Bal\T,lI.a ep rrycTHHH pa.nHoaKTHB MeTO,ll.Jlapep,ll.aMH,lI.aaHHI\JlaHr aH
eWH 4.109 HHJl Ep wapHHHKH (rrarI,ll.O 6yJIraH BaI<;T,lI.aH)5,5.109 HHJI ,lI.e6
l\a6yJl I\HJlHHraH.

COBeT YITTHepOI\H,lI.aep 103HHHHr TY3HJlHWHHH a3poepOTO CbeMKaJIap
(caMOJleT,lI.aHOJ1HHraH epOTocypaTJlap) ,lI.aH epoH,lI.aJlaHH6 TeKwHpHw 1955
HHJlJlap,ll.aH 60WJlaHraH 3,l1.H.)\0311PrH Bal\T,lI.a 6y yCyJI ep,ll.aMH,lI.areOJlOrHH,
reorpaepHH, 6HOJIOrHH, TyrrpOl\wyHOCJIHK, rH,lI.POJlOrH5IBa 60wI\a I1wJlap.na
KeHr K;YJlJlaHI1JlH6 KaTTa MyBaepepaI<;HHTJIapra 3PI1WHJlMOI<;.n.a.KeHHHrH
naHTJlap.n.a KOCMHK¢oTocypaTJIap reOJIOrHHHHHr TypJlH cOx;aJIapH,lI.a KeHr
I\YJlJlaHHJla 6oWJlaH,lI.I1. YJIapHH ,lI.ewHeppoBKa I\HJlHHH6 EpHHHr reOJlOrHK
TY3HJlHWHra KyrrrHHa TY3aTHWJlap KHpHTHJI.n.H. CYHbHH HYJl,ll.oWJlap,ll.aij
OJIHHraH epOTocypaTJIap aCOCI1,l1.aEp 103aCH Ba HtIKH I\HCMHHHHr reOJIOrHH-
CH, cTpyKTypacH, reMopepOJIOrHHCHypraHHJIMOI<;.n.a,)l{y.na aHHI<;JIHK~6HJI~H
KapTaJlap TY3HJIMOI\,lI.a, Heeplb, ra3 Ba 60wI\a Mab,ll.aHJIapHH TonHW,lI.a x;aM-
,lI.a OJI,lI.HH),l.aHaHTH6 6epHw,lI.a KOCMHKCb2MKaJIap MYX;HMPOJIb YHHaMlJl\,lI.a.

AHHHI,ca «COI03» KOCMHK KeMaCI1 Ba «CaJIIOT» Op6HTaJI cTaHu.HHCH Ba
«MeTeop-I1pHpO,ll.a» Ka6H Epm:IHr CYHbHH HyJI,lI.OwJIapH.naH OJIHHraH KOC-
MHK epoTocbeMKaJIap CCCPHHHr reOJIOrHK TY3HJIHWHra Kyn Ty3aTHIIIJIap
KHpI1T,lI.H•

.nI1CTaHUI10H MeTO,ll. ytIyH I\YJIJIamWa,ll.HraH KOCM!fK epoTocbeMKaJIap
Maxcyc CaMOJIeT(15, 17 A. C. 1, P <P. 3) Tl1rrJIapH Ba wyHI1Hr.n.eK arrrrapaT-
JIap (A. <P. A. Ba 60w.) ep,ll.aMH,lI.aOJIHHaAH. A3pOepoTocbeMKa MaTepHaJI-
JlapH Ba«CoI03-22» x;aM.n.a «Pa,ll.yra.» Kyrr 30HaJIH KOCMHK CbeMKaJIapHH
reOJIOrH5I,lI.a I\YJIJIaHHW yCyJlJlapHHH C. B. ATaHocHH, B . .n. CKapHTHH,
E. K. K03JIOBa HIIIJIa6 tIHl\l\aHJIap. feOJIOrHH ¢aHH.n.aH Tawl\apH 6HOJIO-
mH, reorpaepHH COx;aCH,lI.aKyn 30HaJlH KOCMHKCbeMKaJIap ep,ll.aMH,lI.aMyTa-
xaCCHCJlapHHHr Hill MeTO,ll.JlapH aCOcH,lI.il Ty3HJIraH KapTaJIap, CXeMaJIap
aMaJl,l1.axaJII\ xy)l{aJlllrH""a I\YJ1JlaHHJIMOI\.n.a. K. K. «CoI03-22» Ba M. K.
<P-6 KaMepaCH ep,ll.aMH.naYITTHepOl\HMH3HHHr fap6HH CH6Hpb, .nOH, I10MHp
TOFJIapHratIa 6yJIraH MaH,lI.OHHKOCMHK CbeMKa I'HJIHH,lI.H. Ey TeppHTopHH-
JlapHHHr reOMOP¢OJlOrHHCH Ba reOJIOrHHCH Maxcyc ac606JIap,ll.a TeKWHpHJI-
,lI.H, HaTH)I{aAa 6y epJlap,ll.arH ep epHI\JIapH, x;aJIl\aCHMOH CTpyKTypaJIap
x;aMAa HeepTb, ra3 Cal\.10BtIlI CTpyKTypaJlapHI1 aHHI\JIaW MeTO,ll.JIapHHWJIa6
lIHI\I1JlAH. BHJIIOH ,lI.apeCH I\YHI1 0I\HMH,lI.a Ba 60illl\a )l{OHJIap,ll.a KOCMHK



C'beMK~aCOCH).!.aaaHHI\JIaHraH CTpyKTypaJIap II1yJIap )KyMJIaOI).!.aH).!.Hp.EaH.
KaJI KyJIH Ba yHHHf aTpO¢H).!.arH KOCMHKC'beMKaaCOCH).!.aTY3HJIfaH KapT

. JIap).!.a aHHK.JIaHraH CTpyKTypaJIap HJIfapH HYI\ 3).!.H. KOCMHK TeKII1H a·
yCyJIJIapH X;03Hp AI\lIl ).!.ax;aM KeHf l\yJIJIaHHJIa).!.H (9. pacM). AHH:~I11
He<jJTbKOHJIapHHH TOnHII1).!.a«30Hk5» nJIaHeTaJIapapo KOCMHKCTaHUH51iaa
OJIHHfaH ¢OTocypaTJIap 5lXII1HHaTH)Ka 6ep).!.H.EYHfa lIlHMOJIHH A¢ HK II
).!.a~HHe¢Tb-ra3 KOHHBa II1yHHl!f).!.eK MTTHCj:OI\HMH3).!.aKaBKa3 OJI).!.HH~¢T:'
raH~HJIapHH T

u
OnHJIHII1H5l1\I\OJIMHCOJI6YJIa OJIa).!.H. H

y yMyMHH, K.HCl\alla 6epH.'lfaH TyIJ1yHlla Ba Ma'bJIyMOTJIap).!.aHKYPHHHo
1ypH6).!.HK.H, a3pOKOCMHKMeTO).!.6HJI3H ep 103aCHBa yHHHr HIIKH K
reOJIOrH~ TY3HJIHII1HHHypraHHII1 Ba ¢oH).!.aJIH l\a3HJIMaJIapHH Ton~~C~~~~
I\a Ma'bJI) M yCyJIJIap).!.aH aHlla l\yJIaH).!.Hp. Ey yCyJIHH KeHr H;YJIJIaII1KeJIa.
)l{aK).!.areOCHHKJIHHaJIb, nJIaT¢OpMa 06J1aCTJIapHHBa ,lI.eHrH3Ty6HHH TeKIUH
pHII1~a 5lXIJ1H HaTH)I{aJIap 6epa).!.H.A3pOKOCMHKMeTa).!.ep).!.aMH).!.a HTaHepJIa ~
raH x;ap XHJI paHr).!.arH ¢OTOJIap I\HII1JIOI\ xy)I{aJIHrH).!.a 3KHH MaH).!.OHHHH
(naXTa, ,lI.OH)CTpyKTypacHHH 5'1XII1HJIaIJ1 , 06-x;aBOHH OJI).!.HH).I.aHaHHKJIaIUH r
Ba II1YHHHr~eK IlOpBallHJIHK, rH).!.pOJIOrH51(CyB 60CHII1, ceJI 6YJIHIU) ~:
I\OP, My3 KyIIHII1 Ka6H, X;O).!.HCaJIapHHaHHI\JIa6 6epHII1).!.a5lXIUH HaTH
JIap oepMOl\JJ.a. . )l{a-

I1KKI1H411 I\I1CM

,lJ.I1HAMI1K rEOJIOrl151

Iii- §. ,AI1HAMHI( rEJJIOrH5I X.AI\H~A YMYMl'Ifi TYlllYHQA

EpHlmr ¢H3HK Ba XHMHK xoCCaJIapH X;aI<;H).!.a6epHJIraH Ma'bJIyMOTJIap-
;:r,aHMa'bJIyM 6yJIHIllHIIa, epHHHr TaIJ1I<;HBa IlIIKH I\HcMH).!.a6yJIa).!.HraH 6apIIa
npoueccJIap Ep TapKH6Hra Ba yHHHr ¢H3HKa-XHMH5IBHH xoccaCHra aJIO-
l\a;:r,opJI.Hp.

MaCaJIaH, ep 103aCHJ,a6yJlaJI,HraH ¢H3HKa-XHMH5IBHH HypalllHH, epHHHf
HtIH;:J.aHCCHI\J1HKHH TapI<;aJII1IllHHH, ByJIKaH na,i1).!.o 6ymIIllHHH, epHHHf

~

TapKH6HHH ¢H3HK, XHMHK xoCCaJIapHHH 6HJIMac.lI.aHTypH6 ypraHHIll MY1\1-
KIIH 3Mac. TOF 6ypMaJIaHHIllH, ep I\HMHpJlalliH eKH l\aTJIaMJIapHH CHI\HJIH6
5IHrH y3rapraH Tal" l\aBaTJIapHHH eKH yJIap opaCH.lI.a ¢:lH.lI.aJIH l\a3HJIMa
X;OCH.l 6yJIHIllHHH T IllHpHIllJ,a ep.ll.arH CHI\HJIHIll, MapKa3.l1.aHI\OIIMa,
pa;:J.HO.3.KTHBTe3JIHKHH 6HJIMac).!.aH aHHI<;JIalli I<;HHHH.

Y MyMaH, ep.ll.arH 6apIIa np:lueCCJIap y3ap:l 6Hp-6HpH 6HJIaH 60FJIHI<;.lI.Hp,
6Hp:lp np:lueCC eKH X;OCHJIaHH6HJIHIll yIIyH yHH ypa6 TypraH II1apOl1THHHr
ca6a6HHH ypraHHUI Illapf, 6y ycy.l aJ16a fTa .lI.HaJIeKTHKaI<;OHyHHfa MocJIa6
)'P raHHJIa.ll.H.

.uHHaMHK re:lJIOrH5I ep 103aCHZI.aBa nycTHJ,a 6yJIa.ll.HraH reOJIOrHK npo-
ueCCJIapHH ypraHa;:r,H. Ep 103aCHRa, OKeaH Bl TOFJIap;:r,a HtIKH (3H.lI.O) Ba
Tallll\H (3K3:l) KytIJIap TabCHpH.lI.aH:x;ap .lI.OHM y3rapHIllJIap 6yJIH6 Typa.ll.H.
Ba!<;TYTHIllH 6HJIaH 6y KytIJIap TabCHpHJ,a ep 103aCHHHHr peJIbeepHY3rapa-.
)].11,.lI.eHrH3 Ba OKeaHJ'lapHHHr I\HpFOI<; IIerapaCH eMHpHJIa).!.H,.lI.apeJIap y3
)'3aHHHH y3rapTHpa.ll.H, 6ab3H 6Hp KyJIJ'lap , l\ypH6, 5IHrHJIapH naH).!.o6yJIa).!.1l
Ba X;. K. Tal" )l{HHc.1apH Ba y.lapHH TalllKH,1 3TfaH MHHepaJIJIap X;aMeMHpH-
.1aJ,H, Ba1\T YTHIllH 6HJ1aH 6yJIapHHHr y3rapHUIH;:r,aH 5IHrH TOF )KHHCH Ba
MHHepaJIJIapH X;OCHJI6yJIa.ll.H.

Ta6rIHH npOueccJIap ep 103aCHZI.aBa HIIKH I<;HCMHll.a(JIHTJC¢epa).!.a) Ba
y.1apHHHf Qerapa,1apHrr,a x;aM CJ;:I.HP 6yJ1.3.;:I.H. .ueMaK, Ta6HaT.lI.a x;aMMa
npoueccJIap .lI.HaJIeKTHKal\oHYHHfa 6HHoaH 6HpH HKKHHtIHCH 8HJIaH ).I.OHM
a.l01\arr,a.ll.Hp.

ATMJC¢2paZI.a 6y.1H6 TypaZI.HraH np:lue~c.lapHH MeTeOpOJIOrH5I, rH.lI.po-
cepapa;:r,arHclIHH-rHll.p:lJIJrH5I, OKeaHIllYHOCJIHK, JIHTOc¢=pa.ll.arHJIapHH-
.1I1TO.l0fll5I ypraHa.'l.H.

AT~lOc¢2pa Ba JIHTOC¢2pa IIerapaCH.lI.a 30 _1 npoueCCJIap, rH.lI.pOc¢e-
pa Ba mlToc¢cpa IIerapaCHll.a .lI.eHY.ll.aUH5I,3p03H5I, a6pa3H5I npoueCCJIap::
10362paJ,H. Ep l\aT.1aMlapH \itIHJ.a 3~a, ep ocm CYB.lapH x;apaKa!--!t;Lla;:r,H,



I 5I'bHH rH,UpOreOJIo.fHK npOueCCJIap (KapCT, Cyepepo3H5I,IrYKHlli, KyqKH Ba
60111l\aJIap) 6yJIa,UH. Ep nycTH,UafH :l\apaKaTJIapHH reOTeKToreHe3 ,Ue6 aTa-
JIa,UH.

IKy,Ua Kyn reOJIOrHK npoueCCJIap, MaCaJIaH, ByJIKaH _ OTHJIHlllJIapH,
3HJI3HJIa, ep 103aCHHHcyB 60CHlllH, OI(eaH, ,UeHfH3 Ba ,Uape l\HpF015JIapH-
HHHr 0l\ap cyBJIap Ta'bCHpH,UaH eMHpHJIHlllH, l\YMJIap :l\apaK~TH, ynHpH-

-JJHIll Ba IllyHra YXIllaIll ,Ua:l\IllaTJJH:l\O,UHCaJIapHHCOHepHKpHHH y3Hra TOpT-

r3I:. u_

By npouecCJJapHHHr KynqHJJHrH TOFJJHKp~~OHJJap,Ua,,Uape Ba ,UeHrH3
6yHJJapH,Ua, ByJJKaH Ba My3JJHKJJapMaKOHH,UapyH 6epa,UH: u

OOMHp Ba T5IHIllaHb TOFJJapH,Ua:l\aM eMHpHJJHIllJJapKyn 6~:'lH6 Typa'uH.
~aCaJJaH, 1911 HHJI,Ua 3HJJ3HJJaBal\TH,Ua TOF eH 6aFpH_,Uap~ BO,UHHCHra
l\YJJa6 TYlllH!J-IH HaTH)KaCH,Ua OOMHp,UarH ~ypF06 ,UapecH TyCHJJH6 1\0-
JJH6 Cape3 KyJJH naH,Uo 6yJJraH.

H ~TOF,UaH60IllJJaHYBqH ,UapeJJapeMHpHJIraH )K ~CJJapHH6Hp ep aH HKKHH-
qH epra 0l\H3H6 KeTa,UH. ByJJap )Ky,Ua KaTTa MaH,UoHJIapHH,,Uap: :l\aB3aJIa-
pHHH TyJI,UHpa,UH. T5IHIllaHHHHr Kyn l\HCMH Ba <l>apFoHa BO,UHHCH.acocaH
CHp,Uape :l\aB3acH :l\Hc06JIaHa,UH. CHp,Uape OpOJI ,Ue~rH3Hra l\YM, xapcaHf
Ba IllaFaJIJIapHH Ol\H3H6 KeJIH6, 3P03H5I 6a3HcHHH TyJJ,UHpMol\Aa.

TOIllKeHT Illa:l\pH - LJHpqHl\ ,UapecHHHHr TeppaCaJIapH,UaH (cy.~aqa)
6HPH,Ua )KOHJJaIllraH. Arap 6H3 TeppacaHHHr yqKH l\aT~aMH - JJ~CCHH
OJIH6 TalllJIaCaK, 10-15 M qYl\ypJIHK,Ua :l\03HprH LJHpqHl\ y3aHH,Ua TynJIa-
HaeuaH eTl\H3H1\JJapra YXIllalil l\a,UHMHH I\YM, IllafaJI Ba xapcaHrJIap qH-

l\a,UH. 6

~

JIeHHHrpa,U 06JJaCTHBa POCCH5InaCTTeKHCJIHfHHHHr Hp I\HCMH Mope-
Ha erI\H3Hl\JIapH: rHJI, I\YM Ba xapCaHrJJap,UaH Ty3HJJraH 6ym1.6, 6y)KHHCJIap
1\a,UHMfH My3JIHKHHHr CHJI)KHIllH HaTH)KaCH,UaKeJITHpHJJ~ J;I. .IT.eMaK, I\YM,
TOIllJIap :l\aM,Ua60Illl\a XHJI eMHpHJIraH MaTepHaJIJIap ,Uape, IllaMOJI ~a My3-
JIHKJIapHHHr reOJIOfHK HIllH HaTH)KaCH,Ua naCTTeKHCJIHKJIapra qyKHH,UH
:>KHHCJJap :l\OJIH,UaKeJJH6 TynJIaHa,UH. .

llIyH,UaH I\HJIH6, ep 103aCH,Ua6yJJa,UHraH npoueCCJIapHH KeJITHpH6 qH-
l\apYBqH KyqJIap acocaH l\yeIll 3HepfH5ICH, aTMocepepa, CyB :l\apaKaTH,
Ep HqH,Uarl1 HCCHI\JIHKBa nJIaHeTaJIapHHHr y3apo TOpTHIll KyqH, EpHHHr
MapKa3ra HHTHJIMa, MapKa3,UaH l\OqMa KyqJIapH Ba HH:l\05IT l\yeIll :l\aM,Ua

" OHHHHr TOPTHIllHIllH,UaH H60paT. u
.IT.HHaMHKreOJIOfH5I Ep IllapH,Ua HJIrapH 6yJIraH Ba :l\~3Hp,Ua6yJIH6 Typ-

raH :l\apaKaTJIapHHHr naH,UO6yJIHIll ca6a6JIapH, TapHXHH lllapT-IllapOHTJJa-
pHra Ba xycycH5ITJIapHra l\apa6 HKKH KaTTa rpynnara: 3K30,UHHaMHK na
3H,U0,UHHaMHKnpoueCCJIapra 6yJIHHa,UH.

19- §. 31(30~HHAMHI( npOLJ.ECCJlAP

Ep 103acH,Ua (,UeHfH3 Ba l\YPYl\JIHK,Ua) 6yJIa,UHraH :l\ap l\aH,UaH Ta6HHH
reOJIOrHK Y3rapHIllJIap 3K30,UHHaMHK np~ueCCJIap Ta'bCHuPH,Ua103 6epa,UH.

Ep l\yeIll CHCTeMaCH,Uay3 YI\H Ba l\yeIll aTpoepH,UaaHJIaHHIllH ca6a6JIH
Ta6HHH reorpaepHK IllapOHTHHHr Y3rapHIllHra (ep 103aCHHHHr TY3HJIHIllHra)
KaTTa Ta'bCHp KypcaTa,UH.

i0:<opH,Ua 6H3 3K30,UHHaMHKnpOueCCJIap TyepaHJJHTypml. TOf )KHHCJI~PH
eMHpH~HIlln, MaH,UaJIaHHIllH, CHJJJIHI\JIaHHIllH,6Hp )KOH,UaHHKKHHqH )KOHra

"

. cypHJIHWH, Ba HHX.05lT,erK.H3HI\JIap :l\0CHJI6yJIHIllH x.aI\H;I.a aHTH6 yTraH
3,UHK.

9K30,UHHaMHK npoueCCJIapHHHr pHBO)KJIaHHIll 60CI\KtIJIapHHH ypraHHIll
ep l\aTJIaMJJapHHHHr naH,Uo 6yJIHillH Ba yH,UarH epoH,UaJIHl\a3HJIMaJIapHH
aHHI\JIaIll Ba TonHIll Ka6H MY:l\HM HIllJIapHH 6a)KapHUl,Ua KaTTa aMaJIHH
a:l\aMH5IUa 3ra,UHp.

9K30,UHHaMHK npoueCCJIapHH KysaTHIll Ep TapHxH,Ua l\aH,UaI1 reOJIOrHK
npoueccJIap 6yJJraHJJHfHHH, yTMHIll ,UaBp erl\H3HI\JIapHHH X.03HprH 3aMOH
erl\H3HI\JJapHra Tal\l\ocJI36 yJJapHH aHHI\JIaIllra ep,UaM 6epa,UH.

Ep 103aCH,Ua6yJIaAHraH 3K30reH npoueccJIap pHBO)KJIaHIIIll 60CI\Hlmra
Ba Ta6HaT,UafH ypHHra Kypa l\yHH,UafHJJapra 6yJIHHa,UH:

a) ep nycTHHHHr l\yew I-lypH,UaH HCHIllH, yHHHr COBHIllH Ba XHMH5IBHH
6Y3HJJfllllH, MaH,UaJJaHHlllHBa opraHH3MJJap Ta'bCHpH,U3el\1HpHJIIIIllH HypaIll
npoueccH 6yJJH6, 6yH,Ua 3JJJJIOBHI1)KHHCJJap:l\0CHJI6YJI3,UH;

6) aTMocepepaHHHr :l\apaKaTH,UaHlllaMOJI naH,Uo 6yJIa,UH. IIlaMOJI epHHHr
I03a I\HCMHHH eMHpa,UH, 6y3a,UH Ba eMHpHJIraH )KHHCJIapHH 6!1p ep,UaH HK-
KHHqH epra OJJH66opH6 TaIllJIaHAH. YmlHr 6yH,UaH HIllH 3 0 JI n p 0 U e C _
C H ,Ue6 IOpHTHJIa,UH;

B) eFHHJIap,UaH :l\0CHJI 6yJIraH cyBJJapHHHr reOJIOrHK HIllH Bal\THHqa
0l\ap cyBJJapHHHr reOJIOfHK HIllH ,Ue6 aTaJJa'uH;

r) My3HHHr CHJI)KHIllH sa l\opHHHr KyqHIllH HaTH)KaCH,Ua:l\3M ep 103a-
CHHHHr l\HeepaCH y3rapa,UH, 6y npouecc 3 K 3 a p a U H 51 (:l\aH,UaIll) ,Ue6
aTaJJa,UH;

,U) ,UapeJIap ep n~TH,Ua.fH )KHHCJIapHH IOMaJJaTH6, MaH,UaJIa6, yI1H6,"
" eMllpH6 qyKHH,UH MaX.cyJIOTJIapHH 6Hp )KOH,UaHHKKHHqH :>KOHra Ol\H3H6

KeJITHpH6, erl\H3Hl\JIap :l\0CHJII\HJIHIllH ,UapeHHHr reOJIOrHK HIllH ,UeI1HJIa,UH.
By 3 P 0 3 H 51 npoueCCH,UHp;

e) ep IllapH I03aCHHHHr 7% HHH TaIllKHJI 3TraH ,UeHrH3 Ba OKeaHJIapHHHr
Y3 c0:l\HJIJIapHH eMHpHIll,UafH Ba I\YPYI\JIHKH~ 6001.6 KenaH,Ua 6aX(apraH
HIllHra ,UeHrH3HHHr reo}lOrHK HIllH Ba 6y npoueccJIap HHFHH,UHCHa 6 p a _
3 H 5I ,Ue6 aTaJIa,UH;

3) KyJIJIapHHHr naH,Uo 6YJIHIllH Ba yJIapHHHr reOJIOrHK HIllH;
I- )K) TypJIH HyJI 6I1JIaH l\aTJIaMJIap opacHra, 51bHHep yCTH,UaH:l\ap XHJI

npoueccJIap 0pl\aJIH ep HqH,UaCH3H6 yTH6 60pyBqH cyBJIapHHHr reOJIOrHK
HIllH C Y epep0 3 H 5I ,Ue6 aTaJIa,UH. ByJIapHHHr 6apqaCH ep 103aCH peJIbe-
epHHHY3fapTHpyBqH reoJIOrHK OMHJIJIap,UHp.Ep I03aCH,'l,a CO,UHp6yJIa

n.H-
raH 3K30reH npoueCCJIapHHHr :l\aMMa TypH aJI0:l\H,Ua-aJIO:l\H,UaHW 6a)l(ap-
MaH,UH. YJIap 6oIlll\a Ta6HaT npoueCCJIapH CHHrapu 6HpH - HKKHHqHCH
6HJIaH Y3BHH 60FJJaHraH Ba ,UOHMOeHMa-eH :l\apaKaT I\HJIa,UHJIap.

20- §. HYPAlli npOLJ.ECCJlAPH

Ep 103aCH,UarH:l\ap ~aH,UaHX<HHCJIapTeMneparypaHHHr iiHJI ,UaBJ'.1HlI.a
CyTKaJIHTe6paHH6 TypHWH, x.aBOBa HaMHHHr y3rapHwH x.aM.a.a XHMH5IBHll
TabCHp 3THlllH Ba HH:l\05lT opraHH3MJIapHHHr :l\aer epaOJIH5ITH HarH)I(aCHn.a"
HypaH,UH. l\yeIll, x.aBO, HaMJIHK Ba opraHH3MJIapHHHr TabCHpH,UaH rOf
X<HHCJIapHHHHry3rapHwH H y P a III n p 0 u e C C H n.e6 araJIa,UH.

Hypaw epH3HK, XHMH5IBHHBa 6HOJIOrHK Hypawra 6yJIHHa,UH.
<l»H3HK uyparn. l\aTTHI\ 51XJIHT)KHHCJIapHHHr KaTTa-KHqHK napqaJlapra
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6ymlIm6 C\1HHWHra ep H 3 H K H Y paw )l,e6 aTaJIa,LI.H.ByH,LI.a :>KHHCJIap-
HH TaWKHJI :,JTyBliH MHHepaJIJlapHHHr XHMHHBHH TapKH6H y3rapMaH,LI.H.
TeMnepaTypaHHHr y3rapH6 TypHWH epH3HKHypawHHHr aCOCHH OYlHJIHJJ,Hp.
AHHHK;ca KOHTlIHeHTa.l, apKTHK, TponHK, cy6TponHK HI\JIHMJIH MHHTaI\a-
JIap,LI.a6y >;O;:I.HCay3 Hepo,LI.aCHHHTonraH,LI.l1p. Arap :>KHHCepHl\JIapHra CyB
KHpH6 My3Jlaca, y >;OJI.J,aepH3HK Hypaw np::HI.eccH HHa >;a:-V1Te3JIawa,!!,H.•
CyB My3.1araH,!!,a ymlHr >la:>KMHKeHraHHWH r,Wb.lyM. CyBI{HHr ep epHI\Jla-
pH;I.a MY3JIawll;:I.aH yEHHr 1 Cr,12103a,!!,a(ep epHFH,LI.a)HTapHw KyliH 870 Kr
ra eTa;:I.Jl.FORT Kana 6yH,!J.all Kyll x.ap K;aH.J,aHK;anHI\ :>KHHCHH>;aM MaH,LI.a-
JIa6 TaW.1aWH r,ly~IKHH. CyBHHHr TaKpop MY3.1a6 3pH6 TypHWH 6H.laH 6oF-
JIHI\ 6y.lraH epll31lK Hypaw COBYI\;:I.aHHypaw ,LI.e6aTa.la.J,H. <PH3HK Hypaw
HaTH:>KaCHJJ,aJ-aTTlII\ :>KHHCJlapMaH,lI.a-MaH;:I.aI\Hppa.1H 6y.1H6 KeTa,LI.H, >laT-
TO 3appalla.lapll 0,01 MM ralla eTa;:I.H. !\aTTHI\ :>KHHC 3appallaJIapHHHHr
HCCHI\JJ,3HKeHrallHo KeTHWll Ba Ty3.1apHHHr :>KHHCojJa~H.J,a TynJIaHHWH
>;aM epH3HK Hypawra KHpa,D.IL TOF :>KHHc.lapH ~ap XI1J1 MHHepaJIJIap,LI.aH
>;OCHo'l6yJlraH.1HrH yl{yH HCCHI\JIHKHH 6Hp XHJI YTKa3MaH,LI.Il. BYH,lI.aH Taw-
l\apH, 6Hp XHJI MHHepaJI,LI.aHTy3HJIraH ToF :>KHH.CJIapH>;aM 6Hp XIM,lI.a KeH-
raHMaH,[j,Il, lIyHKH MHHepaJI KpHCTaJIH i\aMMa TOMOHra i\ap XH.l KeHraH,LI.H.
lllyHra' Kypa, TOF )KHHCJIapHHH TawKHJI I\HJIraH MHHepaJ1JIapHHHr HCCHI\-
,LI.aHKeHrai1HwH Ba TopaHHwH HaTH)I(aCll,lI.a i\a1'TO rpaHJlT )I(HHCH i\aM MaH-

15- lK a,[\ Ba JI - ,LI.aJIaHa,lI.H.!\yHH,LI.am 15- :>Ka,LI.BaJI-
,LI.a6ab3H 6Hp MHHepaJIJIap i\3)1(-
MHHHHr HccHl\AaH KeHralmw K03ep-
epHUHeHTH 6epHJIraH.

MHHepaJIJIapHHHr i\ap TOMOH-
ra KeHralmw K03epepHUHeHTH
6Hp XHJI 6yJ1MaCJIHrH Hypaw npo-
ueCCHl1H Te3JIaWTHpH6 1060pa,LI.H.
!\yHH,LI.am 16- :>Ka,LI.BaJI,LI.aKBapu Ba
l<a.lbUHT MllHepaJIJIapH KpHCTaJIH-
HHHr HKKH TOMOHra HKKH XHJI
KeHraHHwH K)·pcaTHJlraH. •

16-lKallBaJI

MHHepaJlJlapHHHf HCCHK}laH
KeHraHHUI K03~~H~HeHTH

(KJlapK 6yuu'la)

MHHepa., UOMH I KellraHHlll K03<p"
<pHl.\HeHTH (% l\HC.)

KBapu 0,000310
OpTOKJIa3 0,000170
PoroBaH
06~taHKa 0,000284
KaJIbul1T 0,000200

Kp"~TaJ1J1ap I to
Yl\H

YlYHaJ1HUllIra l\apa6 KeHraHHUl
K03<p<pHl.\HeHTfl (% l\IlC06HJla)

KaJlbU1IT
Ka.%UI1T
KBapU
Kl!apu

25.6X 10-6
55'x 10-6

7 5X 10-6

13,7X 10-6

Hypaw ep I03aCHHHHr YCHMJ1HK6HJIaH ..l\aJ1HH eKH CuH~leaK~OnJIaHra~~
J1HrHra XaM 60FJ1HI\. CyB Ba yCHMJIHK KaM eKH 6yTyHJ1aH HYI\ 6yJIraH )I{QH
.TJap,'.\aepl~3HKHypaw KyliJIH 6yJIa,lI.H. "$I pTa OCHe,lI.ae3 epaCJIi1,L1.a(!\opaI\yM
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lIYJ1H,LI.a)I\Y~ Ba 5lJIaHr TOlllJIap TeMnepa1'ypacH 70-80° C ra eTa,LI.H,Kella-
.llapH 5-10 C ra:a naCa51,LI.H,HaTH:>Ka,lI.ayJIapHHHr i\a:>KMH 6v.p,LI.aH Ka-
MaHH6, :>KHHCJIap epHJIH6 KeTa,LI.H.

Hypalll npolleccH TOF :>KHHCJIapHHHHr KpHCTaJIH Ba l\aT.llaMJIapHHHHr
.nap3 KeTraHJIHrHra i\aM 6oFJIHI\. TOF :>KHHCHI\aHlIaJIHK Kyn ,LI.ap3 KeTraH
6yJIca, y lllYHlIaJIHK Te3 HypaH,LI.H.

Y

<PH3~K Hypalll acocaH TalllI\H ca6a6JIap ep,LI.aMH,LI.a103 6epa,LI.H. 4yHOH-
qH, ep epHI\JIapHra MHHepaJI Ba TOF :>KHHCJ1apHopaCHra KHpH6 I\OJIraH
cyBHHHr TeMnepaTypacH nacaHH6, 6y ep,LI.aCyB My3JIaH,LI.H,CyB MY3J1alllH
6HJIaH My3 KeHraHH6, :>KHHCJIapHHHr,lI.ap3 KeTHlllHra OJIH6 KeJIa,LI.H.BYH,lI.aH
Hypalll K ~POI\ 5lJIaHr TOF :>KHHCJIapH,LI.a,6aJIaH,LI.TOFJIap,LI.aHHJIHHHr 6apqa
epaCJIH,LI.a6yJIH6 Typa,LI.H. !\051,LI.aHCHHH6'J'ylllraH 6yJIaKJIapH eH 6aFHp I\H51-
JIHK 6ypQafH 35-40° 6yJIca, naCHa Te3 ,LI.yMaJIa6TylllH6, 10-15° K;Hl1JIHK-
,LI.aTynJIaHa,LI.H.ByHHHr HaTH:>KaCH,LI.a:>Ky,LI.aKyn CHHHI\ :>KHHCJIapYIOMH J\OCHJI
6yJIa,lI.H. ByHH KOHyC OCHnH (cOQMacH) ,LI.eHHJIa,LI.H.
u BYH,LI.aH TalllI\apH, ep ID3a

u

cH I\aH,LI.aH)KOH 6yJIHlllH,LI.aH I\aTbH Ha3ap,
yCHMJIHK 6HJIaH I\onJIaHral;I 6yJIca, yHHHr HJI,LI.H3H:>KHHCJIapopacHra epM6
KHPH6, yHH 6~JIaKJIapra ~)KpaTa,LI.H,,ll,ap3JIapHH KeHraihHpa,LI.H. 4HpHraH
HJI,ll,H3JIap,LI.aHyrraH CyB ep HqKapHCH,LI.aMY3JIa6, ,ll,ap3JIapHH KeHraH1'HpH6
1060pa,ll,H. !\o51JIap,ll,aH a:>KpaJIH6CHHraH HHpHK )KHHC napqaJIapH

~

I\H51JIHK-
HHHr I\YHH I\HcrVlH,LI.a,MaH,ll,aJIapH 3ca 10I\opHCH,LI.aTynJIaHa,LI.H.

X"M"S1~""' Hypalll. ~H3HK Hypalll HaTH)KaCH,LI.a:>KHHCJIap (yBaJIaHa,ll,H)
napqaJIaH3,L1.H,6ab3aIUf3 JIa,LI.H. TOF )I(HHCHra 3pKHH KHCJIOp0,LI.HHHrTabcHp
3THIllH HaV!)KaCH,LI.a aHHHI\Ca :>KHHCopacHra cyBHHHr yTH6 60pHlllH,LI.aH
y ep,LI.aXHMH51BHHpeaKllH51 6yJIH6 XHMH51BHHHypalll103 6epa,LI.H.XHMH51BHH
Hypalll K;aTTHI\ :>KHHCJIapHHHr 5lHa J\aM KynpOI\ MaH,ll,aJIaHHlllHra ep,LI.aM
6epa,LI.H. XHMH51BHH npOlleCCJIap acocaH OKCH,ll,JIaHHlll, fH,ll,pOTaUH51 (Me-
TaJIJIapHHHr cyBJIaHHlllH), 3pHIll Ba rH,LI.POJIH3XHJIJIapHra 6yJIHHa,LI.H.°K C H ,ll, JI a H HIll. E P nycTHHH TaIllKHJI I\HJIYBliH TOF )KHHCJIapH
aTMocepepa,ll,arH 3pKHH KHCJIOpO,ll,TabCHpH,ll,aH °KCH,LI.JIaHa,ll,H. ATMocepepa,ll,a
3pXHH KHCJIOpO,LI.21 % HH, cyB,ll,a 30% HH TalllKHJI 3Ta,ll,l1. HypaIll 6yJIa,ll,H-
rCiH 30Ha,ll,a 3pKHH KHCJIOpO,LI.6yJIraH BaI\T,ll,a I\aHTapHJIHW peaKUHRCH KeTa-
,ll,H Ba cyJIbepH,LI.JIapJ\OCHJI6yJIa,ll,H. 3pKHH KHCJIOP0,ll,J\aBO,lI.aBa cyB,LI.a6YJI-
raHJIHrH,ll,aH CYJIbepH,LI.JI9P6eI\apop 6yJIH6 I\OJIa,ll,H Ba napllaJIaHH6 aCTa-
ceKHH cyJIbepaTJIapra, Kap60HaTJIapra Ba OKCH,LI.JIapraaHJIaHa,LI.H.By peaK-
UH51HHI\yHH,LI.anHpHT MHHepaJIH MHCOJIH,ll,aKypHIll MyMKHH:

2FeSz+ 702+2H~O= 2FeS04 +2H,O
ilHpHT

BYH,LI.aHJ\OCHJI6yJIraH TeMHp cyJIbepaT OKCH,LI.l1(FeS04) 5lHa OKCH,LI.JIaHHIllHH
,LI.aBOM3TTHpa,LI.HBa I\yHH,LI.arHqa peaKUH51 6epa,LI.H:

6FeS04+3HP+l -4- 02=2Fe~(S04)3+2Fe(OH)3

:x.OCHJl6yJIraH TeMHpHHHr cyJIbepaT OKCH,ll,H6~I\apop 6yJlraHH yqyH TeMHp-
HHHr CyBJIH OKCH,ll,HBa OJITHHryrypT KHCJIOTaCH J\OCHJI 6yJIa,LI.H, lIYHOHlIH:

2Fez(S04):; +9HzO= 2Fez03+3HzO+6HzS04
JIHMOHHT



TeMHpHH+lr CyB.1HOKCH~Hep 103aCH:I.arHnHpHr eKH 6Jllll\a TeMl1p CYJIb¢H)l,-
JIapH 6yJIraH iKHHCJIapHHHr OKCH~JIaHHllll1HaTHiKaCH,J.aX;OCHJI6yJIH6, Y ep
103aOI)l,a_T2:-'1I1pl\a.1nJl\ )l,e6 aTaJ1yB'IH lllaK,l;J.a y'IpaH,J,H. )l\l1HCJIapra
HCCHI\JlHK TabCl1p 3THlllH HaTHiKaCH~a OKCH,J.JIaHHlll npou.eCCH rox; Te3,
rox; CeKHH1036cpHllll1 MyMKl1H.

OKCH)l.JIaHHlll np)u.eCCH Xl1:-'1I151BHHHypalll npou.eCCl1,il.aKynpOI\ y'Ipa6
Typa;:I.H, 6y np)u.ecc;J.a anmc¢cpa, CyB Ba HCCHl\J1HKTabCHpl1)l,a TeMHpJ1H,
MarHHHJIH Ba aJllO:vIHHl1HJll1)KHHCJIapOKCl1)l.JIaHHOTypa)l.l1. 5y npou.ecc TYP-
pHCH,J.aTOPiKHHc.1apH 0'IIL1HO 1\0JlraH iKJHJ1ap)l.am l\H311.1,nYllll'H paHr.lap
ryBOX;JIl1K 6epa)l.H. XHMl151Bl1HHypaill ep nYCTHHl1Hr 3pKl1H KHCJlOpO)l.
Kyn Tapl\anraH )JWH.1apH)l,apyH 6epa)l.H. 3p KHH Kl1C10pJ;:I. ep nycTHH l1Hr
1000 MeTpra.'Ia 6yJIraH 'IYI\ypJIl1KKa yTHO 6)p3.'J,11B3.ill)' 'IYl\ypJIHKKa'Ia
x;ap XHJI 6YlllJlHI\, :I.aP3JIl1KJlap;t.aXl1:-'1I151BH:fHypaill 103 6cpHillHra ca6a6
6YJIa)l.H.Top¢ Ba )l.OH:vIHHMy3 6HJIaH 1\0nJIaHraH epJIap)l.a 3p:<l1HKHCJIOpO)l.
ep 103aCH)l.ay'Ipa}I)l.H.

f H)l. pOT a U.H 51 (McTaJlJlHHHr CYBJlaHl1ill!1). fH'J,poraiJ,l151 HaTHiKa-
CH)l.aMHHepaJl cyB,lap TabCHpH)l.ay3rapHo Hypa:1)l.l1. 5yHra MHCOll I\l1J1HO
TaOHaT)l,aaHrH,J.pH)l,HHrHncra aHJIaHl:!ill peaKUH51Cl1HHKypcaTHill MyMKHH.

CaS04 + 2HP = CaS04·2Hp
allrHi\plll\ nmc

5!Ha QHP MHCOJ1)l.areMann MHHepamfHH JIH:-'1JHl1rra aHJIaHHlllHHl1
KeJITHpl1111MyMKHH.

2Fe203 + 3HP -+ 2FeP3' 3H20
JIIIMOHHT

MHHepaJI TapKHOHra Kl1CJI::>pJ)l.eKH CyB MjJIeKyJIaCH ypHaillHilll1 6HJIaH
YHl1Hr x;aiKMH KanaJIaill1)l.H Ba aTpo1):I.am iKHHCJIapHl1 HTapH6 )l.ap3JIap
X;OCHJII\HJIa)l.H.

3 p H ill Bar H )l. P 0 JI H 3. XHMHHBHH Hypaill npOu.eCCH)l.aTOP
)KHHCJIapH)l.a6y X;O)l.HCaKynl1H'Ia 6Hp-OHpHra MOC X;OJIaT)l.a103 6epa)l,H.
5y X;O)l.HCaaacocaH CyB Ba yHHHr TapKH6H)l,am Kap6:maT aHrH)l.pH)l.H CO2
TabCl1pH)l.aBy)Ky)l.ra KeJIa)l.l1.CyB ep l\aTJIaMJlapHHHHr epHI\ Ba 6YillJIHI\.rra-
pH opaCH~a BJ)l.JpO)l.- H+ - Ba rH~POKCHJI Ba - OH- - HOHJIapHra
(II.HCCOu.l:!aUHH)a>KpamaH X;0llrr.a Y'lpaH~H. XHMH51BHHHypaill~a BO~OP0)l.
~ H+ - HOHHacocHli ¢aKTOp)l.H:p. IlIyHHHr y'IyH yHl1 Kyn 6yJIHlllH Kyn-
pOI\ ax;aMH51Tra3ra. CyB TapK116H~a Kap6::>HaTaHrH)l.pH)l.l1(C02) Kyn 6YJ1-
ca, CyB Te3 B1 Kynpol<; 110HJIaill3)l.H.Top )Kl1HCJIapl1ra CyB Ba Kap60HaT aH-
rH~PH~H TabcHp 1\11nraH~a ¢3.I\ar yHH 3pHTHOrHHa I\OJIMaH, 6aJIKH yJIap-
HTIHrTapK110HHl1y3rapTHpa)l.H, x;aTTo l\aHT3 KpHCTaJIJIaHraH51IlrH MHHepa.rr-
JIap X;OCHJIII<;HJIa)l.H.5ytira MHCOJII\HJIHO Ta6HaT)l.a Kyrr Tapl\aJIraH )l.aJIa
lllnaTliHI1 0.111111MyMKHH. YHra CyB B3. KapOJHaT aHrH.II.pH)l,HTabcHp 3TTH-
pl1JIca, l\yHH;J.am TapK110HH I\HcM,lapra a>KpaJIa)l.H. j

KPAIP3·6 SiO~ + CO:J + n Hp = AIPJ·Si02·2 Hp + SiO~.nH_O+
+K2C03

A)KpanHill npou.eccH 1<;y.1aHwapOHr 6yJIraH;J.a - TponHK 30Ha.lap)l.a
(HCCI1l<;.lHK,HaMJ1liK Ba Kap60HaT aHrH;J.pl1;:I.HKyn 6y.lraH )K)HJIap)l.a) aiK-
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paJ1Hlll npOu.eccH HaTH)KaCH)l.aaJIIOMOCH.1IiKaTJIapnap'IaJIaHH6, 60 K C H T
Ba 0 n a JI MHHepa.l.1apHHH x;aCHJI I\H.1a)l.l1.

AIP3· 2Si02 • 2HP R2C03

t--~A1203·n H20I. (}OKCHT

--;..-Si02• n H20
onaJI

XHMHHBHH Hypalll KynHH'Ia KpHCTaJIJI)KHHCJIap)l,ax;aM 103 6epa)l.H, Maca-
JlaH, TeMHpJIH, MarHHHJIH MHHepaJ1JIapTe3 6y3HJla)l.H, yJlap TOP (aCOCHH
Ba yJIbTpa aCOCJIH))KHHCJlapI1HHHr15% HHHTalllKHJI 3Ta)l.H. CyB Ba Kap60-
HaT aHrH)l.plf)l.H TabCHpH)l.a JI HMO H H T (Fe203·nH20) Ba TeMHpHHHr
lapKH6H)l.a CyB 60p 60111l\aMHHepaJIJlap X;OCHJI6yJIa)l.H. KpeMHHH CyB 6H-

. JlaH 6HpHKH6 0 n a Jl MHHepaJIHHH(Si02· nH 20) X;OCHJIII\HJIa)l.H. 5yH)l.aH
Tallll\apH, I\yelll HypH TabCHpH)l.a ep rrYCTH 103aCHra 'IHI\H6 1\0JIraH TOP
)KHHCJ1apHTapKH6H)l.arH ·MapraHeu. Ba TeMH,pOKCH)l,JIapHrraCT)l,aH IOI\opHra
KyTapHJIa)l.H x;aM)l.a )KHHC103aCH)l.aOKCH)l.JIaHH6I\YHpHp-I\Opa paHrJIH Te-
MHp 5tJITHPOI\JIHrHHHX;OCHJII\HJIa)l.H. HaTH)Ka)l.a )KHHC yCTH)l.a O¢TOO)l.a
KyHraH rrycTJIOl\ (K 0 P K a :'! a rap a) rraH)l.O6yJIa)l.H. HaTH)Ka)l.a yHHHr
¢113HKBa XHM~51BHHXYCYCHHTHy3rapa)l.H Ba Hypaill npouecCH Te3JIailla)l.H.
5y rrpouecc YpTa OCHe TOpJIapH)l.a Ba 'IyJIJIapH)l.a Kyn y'IpaH)l.H, yHHHr
l\aJIHHJIHrH ()KHHCTapKH~ra l\apa6) 1 MM)l.aH 2 MM ra'Ia eTa)l.H. l\yHFHp
paHr nap)l.a TapKUOH)l.a 3'b% TeMHp, 30% MapraHeu, 8,5% KpeMHe3eM,
9 %. rHJlTynpoI\ Y'IpaH)l.H. ••

~

DHOJlOrHK Hypaill;J.a opraHHK )l.yHeHHHr pOJIHKaTTa. B. I1. BepHa)l.CKHH
(1920), KeHHHpOI\ 5. 5. I10JIHHOB (1923) MHKpoopraHH3MJIapHH, yCHM-

JlHKJIapH~ cYB a Ba I\YPYI\JIHKM Hypalll npoueccHHH 60pHlllH)l.a x;aM)l.a
)KHHCrraH)l.O6yJIHillH)l.a ax;aMH51THHHKypcaTH6 'Oep)l.HJIap.

He¢Tb K0I:!JIapH)l.a 1 KM 'IYl\ypJIHK)l.a MHKpoopraHH3MJIap 60pJIHrH
aHHK;J1aHraH.YCHMJIHKJIapHJI)l.H3H¢aI\aT MexaHHK HypaillrafHHa Ca6aO'IH
eYfJIMaH,XHMHHBHHHypaillra x;aMOJIH6 KeJIa)l.H.MacaJIaH, yCHMJIHKJIap)l.aH
opraHHK KHCJ:loTaJIap, Kap60HaT aHrH)l.pH)l.H a)KpaJIH6 TOP )KHHCJIapHra
Ta.bCHp3Ta)l,H. 5yH)l.aH TaillI\apH yCHMJIHKJIapTOP)KHHCJIapH)l,aH: K, Ca,
51, Mg, Na, P, 5, Al KaOH 3JIeMeHTTy3JIapHHH a)KpaTH6 OJIa)l.H. IlIyH)l.aH
I\HJ1H6, opraHHK )l.yHe OHJIaH aHopraHHK )l.yHe )l.OHMaJIMaillHHH6 Typa)l.H.
Ep 103aCH)l.al\aH)l.aH HI\JIHM lllapOHTH 6yJIMaCHHyH)l.a 03MH-KyrrMH ¢H3HK·
XHMH51BHHBa opraHHK Hypaill rrpoueCCJIapH 6yJIH6 Typa)l.H. '

E P rr Y C T H H H H r H y par a H 1\ H C M H . Ep rrycTH)l.arH Kao-
JIHHJIH l\aTJIaMJIapHHHr rraH)l.O6yJIHlll ca6a6JIapH cyHrrH HHJIJIap)l.a Kyrr-
'll1J1HKHHHr3bTH6oPHHlI Y3Hra )KaJI6 I\HJI)l.H.

KaC:JIHHHHH:naH)l.O6yJIHillH x;a~H)l.arH X;03HpfH Ha3apH51JIap: rH)l.poTep-
MaJl'uI\YHFHP KyMHp Ba l\a)l.HMrH rrycTHHHr HypaillH Ka6H y'l XHJI Ha3apH51-
ra 6yJIHHa)l.li.

f H)l. P '0 T e p M a.1 H a 3 a p H 51C H. 1902 MHJI)l,a)l\aHy6HH fep-
MaHHu51)l.aKaOJIHHHH'TeKlllHpHlil HaTH)KaCHy fH)l.pOTepMaJIMyJI 6liJIaH rraM-
)l.0 6YJIraH, )l.eraH xyJIocara OJIH6 KeJIraH. )I\yMJIa)l.aH, AHfJIH51)l.arH Kop-
Hy3.1, IlIHMOJIHH AMepHKaHHHr AH)l.aXO lllTaTH)l.arH CrroKeH Ba 60111Ka
K30.1HH KOHJIapH x;aM rH)l.poTepMa.'I HYJI 6HJIaH X;OCHJI6yJIfaH. KaoJllm.iH



KOHJIapHYlHr rH)J.pOTepMaJI HyJI 6HJIaH By)Ky)J.ra KeJIraHJIHrH ~yHH)J.arH

OMHJIJIap)J.aH KypHHa)J.H, IJ.yHOH'lH; KaOJIHHHHHr )Ky)J.a ~aJIHH (70-75 M)
6yJIHllIH; KaOJIHH KOHJIapHHHHr 51HrH )KHHCJIap opacH)J.a y ..ep-6y ep)J.au Ba

TOMHp Tap3H)J.a y'lpaWH; KaOJIHHJIH y'laCTKaJIapHHHr ep epHPH;:a, )J.aHKa

Ba MHHepaJI 6YJIo~JIap 30HaCH)J.a )KOHJIaWHWH; K.~O.1HHHTHHHr HHpHK Ba

51XWH KpHCTaJIJIaHraHJIHrH; KaOJIHH opacH)J.a axgH)J.a nHeBMaTOJIHT MHHe-

pa.'1JIapH)J.a TypMaJIHH, ¢JII00PHT Ba eHrHJI oKcH)J.JIaHyB'lH CYJIb~H)J.~H MHHe-

paJIJIap - nHpHT, raJIeHln Ba 6oW~aJIapHH~r y'lpawH. A~MO ~auH)J.3THJI-

raH ca6a6JIap KaOJIHHHHHr I'H)J.poTepMaJI HyJI 6HJIaH naH)J.O 6yJIHWHHH

TyJIa KypcaTH6 6epa OJIMaH)J.H.

H. 11. 11eTpoB KaOJIHH KOHJIapHHH ypraHH6, Hypaw

~

npou,eccH)J.a J\aM

Kl opH)J.arH J\oJIJIap pyH 6epa)J.H )J.e6 TabKH)J.JIaraH.

lIlyHra I\apaMac)J.aH, rH)J.poTepMaJI Ha3apH5IHH HOTyFpH )J.e6 6yJIMall)J.H.

4yHKH aifpHM yJIKaJIap)J.a, MaCaJIaH, 5IHrH 3eJI~Hu)J.H5IBa KaM'laTKa)J.ua rH)J.-

pOTepMaJI KaOJIHH KOHJIapHHHHr rH,ll..poTepMaJI HyJI 6H.7IaH J\OCHJI 6yJIraH-

JIHrH MabJIyM.

!\yHFHp KyMHp Ha3apH5ICH 6yH)J.aH- 60 lmJI'la O~)J.HH MHT'lep-JIHxoM

6HJIaH IIlTepMMeJI TOMOHH)J.aH TaKJIH¢ ~HJIHHraH 6yJIH6, 6y Ha3apH5IHH

6ab3H 6Hp Fap6 OJIHMJIapH J\o3Hpra'la ~YJIJIa6 KeJIMOI\)J.a.; IIlTepMMeJI

¢HKpH'la, ~YHFHP KyMHP rpaHHT )KHHCHHHHr yCTH)J.a J\O;HJI 6yJIca, rpaHHT

XHMH5IBHH y3rapHwra )J.y'l KeJIH6 6eBocHTa I<30JIHHra aHJIaHa)J.H.

By Ha3apH5Ira )Ky)J.a Kyn OJIHMJIap, MaCaJIaH, 11. 11. fHH36ypr ~a 6ow-

~a HeMHC OJIHMJIapH ~ HapwH 'l ~)J.HJIap Ba 6yHHHr K~M'lHJIHr~HH KypcaTH6

6ep)J.HJIap. YJIapmmr ¢HKpH'la, KaOJIHHJIH KOHJIap ~YH:HP KYM~P. KOHJIapH

6yJIMaraH )KOHJIap)J.a )\'lM y'lpaH)J.H. ByH)J.aH Taw~apH ~YHF~P KyMHp ~HJIaH

KaOJIHH KOHH ypTacH)J.a (faJIJIe KOHH)J.a) rHJI I\aTJIaMH 6)'JIH6, y.. ~YHFHP

KyMHp)J.aH yTyB'lH 3pHTMaJIapHH Ty6 (rpaHHT) )KHHCra yTKa3MaH)J.H.

1959 HHJIH 11. H. CeMawoBa ~YHPHP KyMHp Ha3apHHcHra aCOCJIaHH6

OJ\aHrapoH KyMHp KOHH OCTH)J.arH KaOJIHHHH Ty6 (KBapu,JIH nop¢Hp) ~HHC-

HHHr y3rapHwH)J.aH J\OCHJI 6yJIraHJIHrHHH Hc60TJIawra My5lccap 6y"JI)J.H.

H. 11. 11eTpoB (1964) Ba 6owI\aJIap IKa.?JIHHJ ~raH MaTepHaJIJIap KyMl'tp

J\OCHJI 6yJIryHra ~a)J.ap ~aBaT-~aBaT 6yJIH6 TynJIaHraHHHH HaH ~JIa6u6ep-

)J.HJIap (10- pacM). KeHHH'laJIHK KaOJIHHJIH )KHHCJIap Ox.aHrapoH KyMHp

KOHH)J.aH 'leTpo~)J.arH )KOHJIap)J.a J\aM 60pJIHrH aHH~JIaH)J.H.

1\ a)J. H M r H n y C T H H H r H y paw H a 3 a p H 51C H. By. H3-

3apH5I ep nycTH)J.a MabJIyM 6yJIraH KaOJIHHJIH rHJI Ba TynPC:~JIapHuH TeKWH-

pHW Ba yJIapHHHr xoCCaJIapHHH Ta~~OCJIaw aCOCH)J.a naH)J.O 6YJI)J.H.

KaOJIHHHHHr By)Ky)J.ra KeJIHWH)J.a ep nycTHHHHr HypawH Ha3apH5ICHHHHr

aCOCHH wapTJIapH ~yHH)J.arHJIap)J.;lH: Hypaw npOu,eccHHHHr ep Kl3aCH)J.aH

H'lKapHra TOMOH y3rapMaraH )KHHCra yUI6 6opHwH)J.aH; 6ab3H 6Hp uTy6

)KHHCJIapHHHr ~aHTa HWJIaHHWH Ba aJIMawHHyBH HaTH)KacH)J.a
u

J\OCHJI 6YJIH:

WH)J.aH; Ty6 )KHHCHHHr Kl~opI1)J.a Kyn, H'lKapH)J.a KaMpo~ y3rapHwH)J.aH.

BepTHKaJI 30HaJIaHHWHHHr ~OHYHHH Ba aHH~ 6yJIHwH)J.aH; ep Kl3aCHra

I:JHl\H6 l\OJIraH 6apI:Ja )KHHCJIap yCTH)J.a KaTTa MaH)J.oH)J.aJ\OCHJI 6YJIHW
u

H)J.aH

H60paT)J.Hp. 11 . 11. fHH36ypr YKpaHHa)J.arH KaOJIHH KOHHHH (1912) ypra-

HH6 6y KOH Hypaw HaTH)KaCH)J.a J\OCHJI 6yJIraH, )J.eraH xyJIOcara KeJIraH.

lIly'6HJIaH 6Hpra y «!\a)J.HMrH ep nycTHHHHr HypaWH» TepMHHHHH 6HpHHI:JU:

6yJIH6 HWJIaTraH.
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1 0- pac~1. 0xaHrapoH BO,l\HHCHHHHrKyH,l\aJIaHr KeCI1MI1:

1 - a.,.'IOBlIaJI eT H311~.,ap; 2 - WaFaJI; 3 - ~YM; 4 - rHJ1; 5 - KaOJIHHJIH rllJI; 6 _ KyMHp;
7 - .HyparaH n$'CT; 8 - KBap~JIH nopqlllp (Ty6 lKHHC).

JIIITOC¢epaHI1Hr yCTKH ~I1CMI1HH TaWKH.JI ~H.JIYB'lH Ba y3 )KOHI1)J.a eMH-

pl1.JIH6, I\Y3FaJIMaraH 6HpJIaM'lH )KI1HC 3 JI Kl B H a JI )J{I1HC )J.elmJIa)J.H.

HyparaH ep nycuIHH ~a.JIHHJIHrH 1 MeTp)J.aH 100 MeTpra'la 6yJII1WH MyM-

KHH. Hypaw npoueccHHHHr Te3JIHfH Ba I\aJIHH.JIHrH wy )J{oHHHHr: HI\JIHM

WapOI1Tl1ra, opraHHK )J.yHecHHHHr pHBo)J{JIaHraHJIHrHra, pe.JIbe¢ra Ba
Hyp~.raH TOF )J{HHc.1apHHI1Hr TapKH6Hra 60FJIHI\)J.Hp.

EFHHrap'lIWHK K)rn, yCI1MJIHKJIapra 60H, HCCH~ H~JIHM.JIH TponHK Ea

cy6TponHK 30Ha.lapJl.a ep nycTH Te3 HypaH)J.H. Y:YHKH eFHHrap'l-HJIHK Ba

)·CIIi\I.1HK.JIap Kyn 6y.JIraH epJlap)J.a CyB 3pKHH KHCJIOpo)J.ra, Kap60H KHCJIO-

TaClIra (H 2C03) opraHHK MaTepHaJIJIapra cep06 6yJIraHH y'lyH y )Ky)J.a

J\aM arpeccHB 6yJIa)J.11 Ba J\ap ~aH)J.aH TOF )J{I1HCHHH XHMH5IBHH Hypawra
yllpaTH6, nap'la.JIafI)J.H.

Ep n)rCTH ~aT.JIaM.JIapH opacHra J\aBO, 'laHr, CyB, HCCHI\JII1K HypH Ba

3pHraH ra3.JIap yTHWH HaTH)J{aCH)J.a Hypaw npou,eCC.JIapH Kl3 6epa)J.H. By

npouecc Tawl\H npouecCJIap)J.aH 6HpHH'lHCH 6yJII16, MaH)J.a 6yJIaK.JIH Ba
3pHraH )KHHc.1apHH TaHepJIaH)J.H.

By npou,eccJIap TabcHpH)J.a nap'laJIaHraH ep nycTH opacH)J.a TeMHp,

MapraHeu, a.1KlMHHHH, HI1KeJIb, I\ypFOWHH Ba yYra 'l11)J.aMJIH KaO.JIHH-rHJI

KOH.lapH J\OCHJI 6yJIa)J.H. Ep nycTH ~aTJIaMJIapHHHr TapKH6H Ba ~aTTH~.JIH-

fIlra I\apa6 611p )J{oH)J.a Te3, HKKHH'lH )KOH)J.a ceKHH HypaH)J.H. lIlyHHHr

Y':;yH u6y npouecc epHHHr YCTKH;rY3HJIHWI1HH J\OCI1JI ~H.JIHW)J.a MyJ\HM P0.JIb
)'HHal1)J.H. 5y XH.JI)J.ar":,Hypaw Y36eKHcToH)J.a Kl~OPH TpHac Ba ~Ylm Klpa

)J.aBpJlapH)J.a Tapal\I\HH 3TraH. Pecny6JII1KaMH3)J.am Ox.aHrapoH, 3Hpa6y-

IJIOI\, 3HeByT)J.HH, 1\H3HJ ~YM)J.a KaOJII1H (60KCHT) KOHJIapH wy npouecc
6H.JIaH 'laM6ap'lac 60FJIHI\)J.Hp.

Ma3KYP KaOJIHH KOHJIapHHH TeKwHpHw)J.a O.JIHMJIapHMH3)J.aH H. n. 11eT-

POB (1964), 11 . B. Py6aHoB, M. 3. 30KHPOB, n. M. Bor)J.aHOBH'lJIapHI1Hr
(1960-1969) XH3MaTH )Ky)J.a KaTTa.



T y n p 0 1\ J\ 0 C H JI 1\ H JI Y B tI H ii p 0 u. e C C JI a p. TynpOI\
J\OCHJI6yJIHIll ca6a6JIapHHH pyc OJIHMJIapH)J.aHB. B. LLoKytIaeB (1881),
n. A. KOCTHtIeB Ba B. P. BHJIb5IMCJIap TeKIIIHpH6, )J.acTJIa6KHHJIMHH Ty-
IllyHtIaJIapHH 6ep)J.HJIap.

B. P. BHJIb5IMC qmKpHtIa, (1947) I\YPYI\JIHKHHHr yCHMJIHK yca)J.HraH
Ba yHra 03Yl\a 6epa)J.HraH yCTKH l\aTJIaMItra Tynpol\)J.e6 aHTHJIa)J.H.TynpOI\
HKKH ca6a6 - HypaIll J\aM)J.aTynpol\ J\OCHJIII\HJIyBtIH npou.eccJIap :ma3Hra
J\OCHJI6y JIa)J.H. :J

Tynpol\ J\OCHJI6yJIHIll)J.a B. B. LLoKytIaeB acocaH 5 ¢aKTop HIIITHPOK
3THIIIHHH KypcaTa)J.H: I) TynpOI\ J\OCHJI 6yJIyBtIH Ty6 )KHHC; 2) yCHMJIHK
Ba J\aHBoH opraHH3MJIapH; 3) HI\JIHM; 4) Ty6 )KHHCHHHr eIIIH Ba 5) peJIbeq,
TY3HJIHIIIH. ByJIap HtIH,n:aacocHHcH yCHMJIHKJ\Hc06JIaHa)J.H.

SCHMJIHK 1\0JI)J.HI\JIapH- HJI)J.H3,6apr Ba TaHaCHHHHr 6np I\HCMH ep
OCTH)J.atIHPHH)J.HBa Ty6 )KHHC TapKH6HHH y3rapTHpH6 lO60pa)J.H. ByH)J.aH
TaIlll\apH, ep nycTH )KHHCJIapH HypaIIIH)J.a MHKpoopraHH3MJIap (6aKTepH5I
Ba Ty6aH yCHMJIHKJIap) HHHr J\aM pOJIH KaTTa. OpraHHK MOMaJIap acocaH
6HOXHMHK npou.eccJIap HanJ)KaCH)J.anapl.IaJIaHa)J.H. MOMaJIapHHHr naptIa-
JIaHHIIIH HKKH XHJ! HyJI 6HJIaH: 1) OMHH 6HpHKMaJIap CO2, H20, NHa
(a30T, cYJIb¢aT Ba 60Illl\a KHCJIOTaJIapTy3H) MHHepaJIJIaHHIll n~u.eCCH)J.a,
2) TypFyH Ba 5lHfH MypaKKa6 opraHHK 6HpHKMaJIap eKH ryMyc)J.a J\OCHJI
6yJIa)J.H.

ryMycHHHr 'TynJIaHHIIIH yCHMJIHK)J.yHecHHHHr60HJIl1fHfa Ba 6HOXHMHK
npou.eccJIapra 60FJIHI\. Tynpol\ J\OCHJI6yJIHIIIH,Ua yCHMJIHKJlap)J.aHJ\OCHJI
6yJIraH 6HpHKMaJIap Ba 60Illl\a MO)J.,UaJIapHHIOI\0pH)J.aHnaCTra Ba naCT)J.aH
IOI\0pHra J\apaKaTJIaHTHpHIll)J.a (IOBHIll)J.a)CyB KaTTa aJ\aMHHTra 3ra)J.J1p.

C C C P H H H r T y n p 0 1\ 3 0 H a JI a pH. Tynpol\, I01\0pH)J.a
aHTH6 yTraHHMH3)J.eK, 6Hp l\aHtIa OMHJI.1JapHHHry3apo MyHoca6aTH HaTH-
}KaCH)J.aJ\OCHJI6yJIa)J.H. Ep IllapH)J.a TynpOI\JIap J\aM yCHMJIHKJIap Ka6H
30HaJIap 6ylIHtIa )KOHJIaIllraH.

TynpOI\HHHr ep)J.a 30Ha 6yJIH6 Tapl\aJIHWH 1\0HYHH51THHHXIX acp-
HHHr oXHpH)J.aB. B. LLoKytIaeB 6HpHHtIH 6yJIH6 acocJIa6 6epraH. Tynpol\
HI\JIHM IllapoHTHra Ba yCHMJIHK)J.yHecHHHHrY3rapHIIIHra, peJIbe¢ Ty3HJJH-
IIIHra..l\apa6 ropH30HTaJI (IIIHMOJI)J.aH)KaHy6ra TOMOH)Ba TOFJIap)J.a3ca
IOI\0pHra l\apa6 30HaJIapra 6yJIHHa)J.H(II - pacM).

CCCP TeppHTOpH51CH)J.aTyH)J.pa30HacH,(coBYI\ MHHTal\a), ypMOH (MybTa-
)J.HJIMHHTal\a), )J.aIIIT,tIyJI, cy6TponHK 30HaJIapH 6op. By 30HaJIap 6Hpu)J.aH
HKKHHlJHCHra aCTa-ceKHH yTH6 60pH6 YTKHHlJH30HaJIapHl1 TaWKHJI 3Ta)J.H.
MacaJIaH, TyH)J.pa 6HJIaH ypMOH opacH)J.a ypMoH-TyH)J.pa, ypMOH 6HJIaH
)l.aWT ypTacH)J.a ypMoH-)J.aUlT; )J.aWT6HJIaH tIyJI ypTacH)J.a tIaJla tIy.a 30HaCl!
6op.

T Y H)l, P a B a 'y p M 0 H - T Y H )l, P a 3 0 H a JI a p H CCCP )l,a
IlIHMOJIHH MY3 OKeaHH cOJ\HJIJIapH Ba yHra eH)l,awraH opOJIJIap 6yHJIa6
)KOHJIaIllraH. By 30Ha )KaHy6ra TOMOH20-30 KM)l,aH 200 KM ratIa Maco¢a-
ra eHHJIH6TywraH. TyH)l,paHHHr HI\JIHMHl\aTTHI\, I\HIIIH COBYI\(8 OH)l,aBOM
3Ta)l,H), KytIJIH IllaMOJIJIap 6yJIH6 Typa)J.H, e3H I\Hcl\a, ep 103aCH)l,a60T1\01\-
JIap KynlJHJIHKHH TaIIIKHJI 3Ta)l,H. TyH)l,pa)l,a ypMOH HYI\, acocaH HyCHH Ba
JIHlllaHHHK yca)l,H, yCHMJIHKyca)l,HraH epJIapHHHr TynpoFH CyCTpHBO)KJIal:!-
raH. SpMoH-TyH)l,pa)l,a 3ca l\aHHp, apKTHKa Tynpol\JIapH, tIHMJIH Ba 60111-
I\a TynpOI\JIap J\aM y4paH)l,H.
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MaC!! (3axapoeOafl).

TyH)J.pa TeKHCJIHKJIapH)J.a)J.ape BO)J.HHJIapH)J.amTHK )KOHJIapHH eH6a-
HlpJIapHH )J.apeIOBI16, 5'HH6 KeUaH, My3)J.eKepJIap aHtIa MYCTaJ\KaM, My3-
JJOI\ep l\aTJJaMJJapl13pHraH naHT)J.aCypHJT\13JIapBy)Ky)J.ra KeJJHlllH MyMKHH.
TyHApa)J.a Y3Hra XOC peJJbe¢ WaKJIJIapH (rH)J.pOJIaKK~JIHTJIap, TOP¢30P-
JIap, y ep-6y ep)J.a)J.yHr.1HKJIapB_alJYl\yp·'lHKJIap) ylJpaH)J.H. ..

TyH)J.paHHHr }K Hy6HAaH ypMOH 30HaCl! COlllJlaHa)J.H.B~ 30Ha OCHe,

E
na Ba lllHMOJJHH AMepHKa MaTepHKJIapHHHHr lllH1'.1O.1JHHJ\HC1'.1H)J.arH,

BpO. 6 " a" )J.oHJIapwyHHHr)J.eK)KaHy6Hll A1'.1epHKaCOX.HJI.1apHFap HH I\HC~H)J.arH 1'.1H " -
HH HWFOJII\HJIraH. "SIpMoH.lap 30HaCHCCCP )J.aKeHr 1'.1aH)J.oHHH3raJIJJaH)J.H.
)KyMJIa)J.aH, TOFJIHpaHoH.riap)J.a, tIyHOHlJlI lllapl\HH CH6Hpb, Y30l\ lllapl\,
CHXOT3-AJIHHb, KaTTa XHHraH, CaHH, OJITOH Ba YpaJI TOFJIapH)J.a.. TaHra
ypMOHJIapH 6op. OCIleHHHr Illapl\Hl! ~HC1'.1H)J.aHTO XyaHx3 )J.apeCHr~tIa_
6yJIraH KaTTa 1'.1aH)J.OHHHKeHr 6aprm1 yp1'.1OHJIapHwFO.'l I\HJIraH. BHp 6H
pH)J.aHTypJIH Maco¢a)J.aTypraH ep.lapmlHf HI\JIH1'.1

H

Ba opO!pa¢HK XyCyCHHT-
JIapH OKeaHJIap)J.aHY301\-HI\HH 6yJIHWil Ba 60111l\a ca6aoJIap 6y 30HaHHHf
Tynp~1\ x.a1'.1)J.aYCHMJ1l1K.lap'lHH y3rapTHpH6 1060praH. 30 ~HHHr TYP!lJ1
I\HC1'.1JIapH)J.aHHJIJIHKeFllH 1'.1llK)l.OpH450 1'.11'.16HJIaH 800 MM ypTaql)J.a y3-

rapll6 Typa)J.H. "6
By 30HaHHHr TynpoFH KyJI paHr, tIIlMJIH-KyJI pa'Hr, yp1'.1OH-cyp Ba OT-

1\01\Tynpol\JIap)J.aH 1160paT. "SIcll1'.1JIHK.lapH3:a acocaH HrHa6aprJJH Ba KeHr
6aprJJH yp1'.1OHJIap)J.aH,YT.lol\.lap Ba 60TI\01\ yCHMJIHKJIap)J.aHH60paT. ByH-
)J.aHrawl\apH KaTTanlHa 3KHH30pJJap, 60FJIap, napKJIap ~x.aM.?o~.•

)\aHBOHJIapH 30Ha wapoHTura MOCJJaWraH;6y ep)J.aJ10.b, a~.HI\, l\onJJOH,
6yFy eBBoHH lJytII\a, eHOTCHMOHlIT, Ty.1KH, OJIMaXOH, 01\ l\yeH, I\YIIIJIap-
)J.aH~ ypMOH TOByFH, Ke)J.poBKa, 6YJ1JJ.YPYI\,60HyFJIH, yKKH, KaKKy Ba

6owI\aJIap HwaH)J.H..
S p M 0 H - )J.a w T 3 0 ~ a C H ¢al\aT WHMOJIHH HpHM wapAa - EB-

pona)J.a OCHe)J.aBa lllmlOmm AMepllKa)J.a 60p.
30H~HHHr e3H HCCHl\ (1I1OJIbollHHHHr ypTa'-!a TeMnepaTypacu + 20°,

+270), I\HWH aH4a COBYI\ (HHBapb oi'lHHHHr 5'pTatIa TeMIlcpaTypacH Fap6-
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,D,a_4° ,D,aHwapl\,D,a _14°) 6yJla,D,H,wyHHHr,D,eK KelJa-KyH,D,y3 ~aM,D,aihlJl
6ytm TeMrrepaTypaHHHr

H
~

y3rapH6 TypHWH xapaKTepJlH)I,Hp.
SpMOH-,D,awT,:J.a60TI\0l\Jlap Ba KyJlJlap 03, HH.1J1HKeFHH M ~)I,0PH ypTa

Hc06)1,a EBpOCHe,D,a350-550 MM, AMepHKa,lla 600-900 MM ra eTa,D,H.
EFHH acocaH 6a~op,D,a eFa,I]J1.

30Ha peJlbe¢HHHHr By.IKy,D,ra Ke.1HWH,D,a.lKap.1ap MY)\J1MpOJlb yHBaH,D,H.
SpMOH-,D,awT 30HaCHHHHr TynpoFH WHMOJl)l,ay p M 0 H 6 Y 3 l' Y n -

p 0 F H , .lKaHy6,D,a- I\opa, TYI\ I\opa Tynpol\, aHpml EpJlap,ll.a wYP Ba
Ba WypXOK Tynpol\.1Jap,D,aH H60paT. •.u a W l' - OCHe, EBporra Ba AMepHKaHHHr WHMOJlHH5JpMH)I,aKynpOI\
Tapl\a.1faH. CCCP,il. a Fap6H11 CH6HpHHl-;r Fap61l,ll.a, I\C30FIlCTOHHHHr WH-
MOJ1H)I,a,BOJlra6YHH,D,a, SpTa POCCH5IK)1pJ1apHHHHr .lKaHy6H,D,a, KaBKa3
OJl,il.H)I,aBa A30B6yHH,D,a .lKy)l,a KYn.

~
JlawT 30HacH,:J.aI\HW COBYI\6y.1Jca-;::,a,K.OP K3M eFa;::'H.5IHBapb OHHHHHr

YPTalJa TeMrrep3TypacH - o )l,3H 2Go raL.a COpa,il.H. Ey 30Ha,lla .lK3pJlap
Kyn. E3H HCCHI\, HIOJlb oHHHHHr YPT3lJ3 TeMrrepaT~pacH +21°, +2,0 C.

JlawTHHHr TyrrpoF H yHyM)I,Op, I\op a Ba Ty 1\ K3WTa H Tyrrpol\, wy p
Ba wypxoK Tyrrpol\.va p ~a M 60p.

.x;03Hprn B3I\TAa )l,aWTHHHr Kyrr I\HCMH ~aH,D,aJlH6 6yF,ll.01l, MaKKa)l(y-
XOpH, KyHra60l\ap, JlaB-1arn Ba 6owI"a 3KHHJlap eTHWTHpHJlMol\,D,a. LI a JI a
q y JI Ep wapHHHHr ~aMM3 l<HlbaJlapH,D,a 6cp, LIaJla lJyJl Co BeT I1TTH-

.¢OI\H)I,a KeHr Tapl\aJlraH. Y KacnHH6)"j:m rraCTTeKHCJlHrJI,ll.aH60wJlaHH6,
OPOJI ,D,eHrH3HHI1HrWHMO.r:H,EaJlxaw KYJlH)l,aH)I(yHFOpH5Jra 5'T11660pa)l,H.

I1I\JlIIMH IWPYI\-KoHTHHeHT3J1, K,HUlH1\11cl\a, e3H y301", 3Hr COBYI\ (5JH-
Bapb) oHHHHHr TeMrrepaTyp3CJ1 -1GO,_2(,0, I1IOHHHHr )'pTalJa TeMrrepaTy-
pacH +2~0 )l,aH +2'i° ralJa eTa,ll.11.LIyJlJlap,il.a TeMrrepaTypa 6yH)I,aH ~aM
101\0PH, ~aTTO SpTa OCHe lJyJlJlapH,!Ia +50

0

ralJa eTa,!lH.
LI y JI Ta6HaTHHHHr yMyMHH XYCYCH5JTHTyrrpOl\ ~OCIIJ1 6yJlHW rrpouec-

CHHHHr 3aH¢ 3KaHJlHrHHH KypcaTa;:lH. Tynpol\,ll.a 4I1pHl-I)I,H03. LIYJl,ll.a wyp·
XOK, 6y3 TynpOI\, T3J(.HPBa Tal\HpCI1MOHTynpOl\Jlap Tapl\aJlraH. Arap 6y
epJlap y3J1aWTHpHJlCa, 6)'3 TynpoK).J.aH IOK.OPH)\OCI1.1OJlHW MyMKHH. EY3
TynpoK,Jlap SpTa OCHe,ll.aKeHr TapK,aJlraH. Ey.1apHHHr TapKH~H)I,a K3J1HH
3J1eMeHTHBa yHHHr Ty3H Kyn. Ey lynpOl\ ~OClIJI 6yJlHWH ~al\H)I,a Ba
yHHHr TapKH6H, xycycIl5JT.1JapH T)'FpHCH,ll.a I\la3KYP I\YJlJlaHMaHHHr «lIla-
MOJlHHHr reOJlorHK I1WH» TeMaCI1,ll.aT)'J1111\6epHJ1raH.

C y 6 T P 0 n H K 30 H a WIIMOJlHH Ba )l(aH)6HJ1 KeHrJlHKJlapmIHr
30-40° opaCH)l,a .lKoH.lawraH. CCCP;J.a C)61POnJIK 30Ha I\opa )l,eHrH36yHH-
)l,a .lKOHJlaWraH. I1KJ1HMH 6HJlaH 6y 3CHa TponHK MIlHTaI\a)l,3H KaM ¢apI\
I\HJlaAlI. 3Hr COBY~ 5JHBapb ot;IIHHHr Tel\mepaTypaclI GO ,il.aH _50 ralJa
60pa,il.H. EFJIH MHI\)I,0PIl 250-300 MM. I1K,JlHMWapOHTlI 5JXlBH,HaMrapJlHK
Kyn 6yJlraH.mUH ca6a6J11l YClll\lJlHKJlapra 60tl. 30HaAa I\H3HJI, capHI\,
I\H3FlIW-.lKHrap paHr, I\YHFlIP TynpCK.Jlap WyHIlHrAeK W)'pXOK.lap 60p.
SpMoH.lap,D,a ;J.OllMHH 5JWll.l ,uy6, 6yK, I\e,np, 1(,a(alH, .1aBp, l\mpTa, naCT
6)'l1ml naJlbMa Ba 6yTaJlap Yca)l,H.

.M y C co H C Y 6 T P 0 n H K .1Ja p H,D,a Kal\lepapa JlaBpH, MarHO-
JIHH, 6aM6yK, .mlaHa (lJIlPMOBYI\), l\ypFOl\lJIUI cy6TponJIK.'Jap)l,a Te3 YCH6,
Te3 l\yp1l6 KeTa)l,HraH sepeMep -YUIMJlHI(Jlap ycaAH.

H
Ep 103aCH,D,arnTOF )KlIHCJlapHHiiHr eMHpHJlHWI1HH, naplJaJlaHHWHHH, y3

ypHH)I,aH KylJHWHHH, CypHJlI1WHHH, CHJ1)l(HWHH ~OCHJI I\HJlYBlJH npoU'ecc-
JIap HHFHH)I,HCH,D,e H y A a U H H ,il.e6 aTaJla,D,H.L!.eHY)l,aUH5JnpOueCCH)I,a
TOpTHW Kyl.lll eMHpH.'JHW, IOBH.1I1W,KylJKH npoueccJ1apH Kyn 6YJlaAH.

rpaBHTaUHoH npouecc.'Jap (YIOJlMaJlap, I\Y-
JI a W JI a p, K Y II K H .'J a p ). OFHpJ1HK Ky4H - EpHI1Hr TOpTHlil KyllH-
ra Ba VHlIHr y3 YI\II aTpo¢H;J.a all.laHHwlua (MapKa3;J.aH l\ollMa Kyllra)
MOCJIaU:;a)l,H. MapKa3,D,aH l\ollMa KJll 3KBaTop,D,aMaKcHMyMra eTH6, OFHpJlHK
KyllHHHHr 1/288 HHll TaWKHJl 3Ta,D,1I.CyHrrn MabJlYMoTJlap 6yHHlla Ep-
HHHr ypTa4a CHl\f'lJlHWH 1 298,2 ra TeHr. (<<EpHHHr ¢H3HK xocca.lapn»
TeMaCHra l\apaHr, 24- 6eT).

Ep 103aCH)I,am OFHpJlHK Ky4H acocaH EpHIiHr Il11KHI\HCMH,D,arH3HllJlHK-
HIlHr KaTTa.1Hmra, MaccaHHHr oFHpmlnJra Ba HID;;05JTEp wapn 103aCH-
HIIHr WaKJlllra 60F.1HI\. OFHp.1JHKKyllH Ep wapHHHHr ~aMMa I\IlCMH,D,arn
I-wpcaJlapra TabcHp KypcaTa;J.H. JIeKHH TaHHll HYI\TacHra 3ra 6YJlraI~ ep
J-03aCH,D,arnTOF )lomc.'JapHHllHr 6y.'JaKJlapH Bal\THHlla THH4 X;OJlaTAa6yJla-
)l,H, YJlapHHHr KYllHWll ¢al\aT ep 103aCH)I,am eKH HllH)I,arH KyllJlap TabCH-
pH,J,a TOF )l(HHCJIapHHlIHr MyB03aHaTH 6y3l-LlraHAarHHa
~

103 6epa,il.H. Ey
O)l,HCaTOF )I(HHCJlapll;J.a Hypaw Ba TaWI\H npoueccnap -Han-!)l.;:aCH}l,ayJlap

opaCH)I,a, eHH)I,a, TarH)l,a YI1I1I\'Ba ~ap XHJ1 6YWJlHI\ >\OCHJI6y:m6 M)fB03a-
HaTH 6Y3HJla,ll,H, HaTH)Ka)l,a TOF )l(HHCJlapHHHHr x.eq l\aH,J,aH Kyll WaMOJl,
CYB, My3 TabCHp I\I1JIMaraH )\OJ1;J.a TypraH )l(OHH)JllHTOpTHW KyllH TabCH-
pl1,D,a6Hp,D,all CHJJ)l(HH)I,HBa I\YJlaH,D,H.EyHAail )\OAI1Cara K~llKI1, CHJI)l(HW,
CI1,D,HPHJlHW,ynHplI.1l1W \o;J.HCaJlapH Impa;J.H Ba yJlap TOP eH6ampnapH)I,a
TOW YIOMJlapHHIl X,OCIL'J1\I-L1a)l,H. 5yH)I,aH I\HppaJlH CIIHHI\ )l<HHCJlap
YJ-OMJlapH,D,e JI 10 B H (I (6ab3aH K a JI JI 10 B H H) hl\H3IlFH ,lI,e6 aTa-
.1a,J.H.

Y 10 M JI a p . CyB Ba ).I,eHy)l,aUHHareHTJlapH TabcHp I\HJ1Mac,uaH TOF
)l(HHCJlapHHHI-lr HyparaH CI1Hl1l\JlapH apaJlawyBH,D,aH eH6amp 3TarHLl.a ~o-
CHJI 6yJlraH )\ap X11.1 KaTTaJ1HK)I,arH (TOW TynJ1aMI1) - CHHHI\ llH3HI\Jlap
YJ-OMJlapH- K 0 H Y C 0 C H n H ,D,e6 aTaJla)l,H. YJ1ap acocaH ¢H3HK HY-
paw HaTH)l(aCH)I,aTOF )l(HHCJlapIlHHHr 6I1pHH-KeTHH YBaJlaHII6 eH6ampAa
TynnaHraH x,OCI1J1aCI1)1,l1p.

Top eH6ampJlapl1 MeTaMOp¢I1K )l(HHC - cJlaHeUJlapAaH TY3HJlraH ep-
JIapAa TOWYIOMJlapH KynpOI\ By)l(YAra KeJ1aLl.H.TOF )l(HHCJlapHHHHr CI1HHI\-
.JJapHOFHpJ1HKKy4ll TabcHpHAa eH6amp 6)/HJla6 nacna'I\apa6 CHJI)l<HH)I,H.
YJlapHHHr CI1J1)l(HWMaco¢acH 6Hp He"la MeTp;I.aH (100-150 M) OWMaH,D,H
Ba eH6amp)l,a TaWI\lI KypHHHwH)I,aH TeKHCKOHyCWaKJll1ra yxwaw YIOMJlap-
HH ~OCHJII\HJlaAH sa 6YH)I,a KOHycHHHr KeHr TOMOHHOAaT,il.aCypHJlHW TOMO-
HHra HyHa.rrraH 6yJla)l,H. YIO~J1apHH TaWKHJI I\HJlraH Ma~cYJlorJlap 611p-
MyH4a CapaJlaHraH 6y.1a;I.I1, I1HpHK 6YJlaKJllI )l(HHCJlap YIOMJlapHHHr naCT
TOMOHI1Aa6yJla,J,H. fOl\OPH ~IlCMH 3ca 3Hr MaHAa 3appallaJ1apAaH Ty311J1raH
6yJlH6, eH6aFHpJlapra TywH6 )l(;)HJlawa;J.H.

EyHAaH Max,cyJlOTJIapHHHr TynJlaHHwl1 ~Hc06Hra TOF OJIAH WJleH¢JlapH
By)l(y;J.ra KeJ1H6, TOF eH6amp.1apH I\H5JJlHK 6yp4arn opTa 60praH capH
KaMaHI16 60pa)l,H .

. Tow yIOMJ'JapHHH )\OCH.1 I\H.'JraH CHHHI\ )l(HHc.1ap 6yJ1aKJlapH yTKHp
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K)ippaJIH 6yJIa,llJI. YIOMJIap S'pTa OCHe l\aHJIH TaF eH6aFHpJIapH,ll,a I\ypa-
Ma, TypKHcTaH, O.lIaH, 3apa¢lllaH, naMHp, HYPOTa, 4aTl\aJI TaFJIapH,ll,a
KyJUIa6 yt.IpaH,ll,H.

TaF )KHHCJIapHHHHr 6Hp l\HCMHHH eH6aFHpJIap,ll,aH, Te3JIHK 6HJIaH
DaCHa aF,ll,apHJIH6TYlllHlllH TO F K Y t.I K H ,ll,e6 aTaJla,ll,H.)KapJIHK eKH
eH6ampJIap,ll,aH )KHHC.'lap DaCHa y3HJIHq TylilaeHaH,ll,a )Ky,ll,a KaTTa Macca-
JIap, l\YM, xapcaHr TalllJIap l\YJIaH,ll,H Ba CHHH6 l\HppaJIH lllaFaJI TalllJIap
eH6aFHpJIap,ll,a KyDJIa6 TynJIaHa,ll,H. Eab3aH TaFHHHr 6Hp l\HCMH l\YJIa6
Ba,ll,HHJIapaJI,ll,HHHTyCH6 l\Y51,ll,H.1912 HHJI,ll,a6y.lraH YCaH TaF I\yJIalllH
6yHra MJiCaJI,ll,Hp,6YH,ll,a 30 MJIH M

3
TaF )KI1HCH eH6aHlp,ll,aH l\YJIa6 TylllH6

MypFa6 ,ll,apeCHHHHr a.'l,lJ.HTyCHJIH6, Kana Ky.l XaCH.1 6ymaH. I\YJIa6
TylilraH )KHHC.'lap Cape3 l\HlllJIamHH KyMH6 I\YHraH. KyJIHHHr y3yHJIHrH
5 KM 6yJIH6, 600 M 6aJIaH,ll.JIHK,ll,a)Kat'IJIalilraH. X.aCHJI 6yJIraH KyJ1HHHr
t.IYl\ypJIHrH 500 M 6yJIH6, Cape3 KyJIH ,ll,e6 (KyMHJIH6 KeHaH l\HlllJIal\ Ha-
MHra l\YHHJIraH) aTaJIraH. 1964 HH.1,ll,aAHHHH l\Hlll.1aFH 5l1<.HHH,ll.aCa,ll,Hp
6yJIraH 3apa¢lllaH cypHJIMaCH 1\aM 6yHHHr 5lI<.l\aJIMHCaJIH,ll,Hp.

CypHJIMaJIap KynHHt.Ia CyE YTKa3MaH,ll.lIraH rH.'l l\aTJIaMJIapHHHHr yCTH-
,ll.a naH,ll.a 6yJIa,ll.H. EaxaprH eFHHrapJIHK naHTH,ll,a CyB CHHHl\ )KHHCJIap
OpaCH,ll.aHyTH6 rHJI l\aTJIaMHra eTa,ll.HBa rH.l KynlJH6 IOMlllaH,ll.H. Ey y3
HaB6aTH,ll,a THpFaHOI\ Ba3H¢acHHH yTaH,ll,H Ba xaEcj:J.1HcypHJIMaJIapHHHr
103 6epHlllHra ca6a6 6yJIa,ll.H.

CypHJIMaJIapHHHr pyH 6epHlllHra cypHJ1yBQH l\aTJIaM aFHpJIHrHHHHr
OpTi-IlllH Ba eH6ampHHHr l\H51JIHrH, lllyHHHr,lJ.eK ,ll.eHrH3 eKH ,ll.are cyBJIa-
pHHHHr I\HpFOI<.HHIOBH6 KeTHlllH Ea 6a111K,aJIapca6a6 6yJIa,ll.H. AHpHM .ep-
JIap,ll.a llly.H,ll.aH KaTTa cypHJIMa.lIa·p Ca,ll.HP6yJIa,ll.HKH, YHllHr OJI,ll,HHHOJIHlll
I?a ymlHr oI\H6aTJIapHHH TyraTHlil ylJyH )j,y,ll,a K)n Kyt.I Ba Ma6JIaF capcj:J~
JIalil TaJIa6 .3THJIa,ll.H.

CaBeT 111THepOI\H,ll,acypHJIMaJIap,ll,aH acacaH Bama 6yHH,ll,arH fapbKHH,
YJIb51HaBCK,CapaToB, OKa6yHH,ll.arH MHacc, ,llOH, ,llHenp l\HpFOFH, I\opa
,ll.eHrH3 COXHJIH,ll.aO,ll.eCca, I\pHM TOFHHHHr )KaHy6H11 eH~aFpH Ba Tyance-
,ll.aH CyxyMHrat.Ia 6yJIraH epJIap 3apap KypH6 Typa,ll.H. YpTa OCHe,ll,axaM
,ll.ape BO,ll.HHJIapH6yt'lJ1a6 Ba TOF.lJHKJIap,ll.aKyt.IKH, CyplIJIMa X0J1.HCaJIapH
pyH 6epH6 Typa,ll.H. EyCTOHJIHl\ pailoHH,ll,a cypH.'lMa Xa,ll.HCaCHX y)J<aKeHT
(1969 HHJIH), XYMCOH, Eypt.IMyJIJIaAa Ol\Cal\ OTa col1,ll.a (1954-1969),
0xaHrapoH ,ll.apeCHHHHrypTa Ba IOl\OpH Ol\HMJIapH)l.a, <1>apFoHaBOAHHCH,ll.a
1\aM 6yJIH6 TypaAH. 1962 HHJI,ll.aCYJIIOKTa KS'MHp KOHH Hlllt.IHJIapH yt.IyH
6epHJIraH ep ylJaCTKaJIapH,ll.a I\ypHJIraH yHJIap, .3KHHJIapHH BO,ll,OnpoEO,ll,
CyBH 6HJIaH CYI;0PHlil HaTH)KaCH,ll.aCyB 8 M t.IyIwpJIHK,ll.a )KOHJIalilraH rHJI-
M051JIapra eTH6 60pa,llH Ba l\H51JIHK,ll.a I\ypHJIraH yHJIap DaCHa I\apa6 Te3-
,ll.a cypHJla,ll.H Ba 6Hp-6HpHra ypHJIH6 BaHpoH 6)'.'la,n.H. CypHJIMaJIap I\a:-
THI\ (Ty6) )KHHCJIap,n.aHH60paT K}-IH eH6ampJIap,ll.a IW1IHAarH lllapoHTAa
1036epa,ll.H: 1) l\aTJIaMJIap K,H51.'lHrH15-20° ,rIaH KaTTa 6yJIca eKH BO,ll.HliJ!ap
eH6aFpH,ll.a epHl<.JIap 6yJIca; 2) rpyHT (CH30T) cyBJIapH eTapJIH MHI\,ll.0r:JI:a
6yJIca; 3) CyB YTKa3MaH,ll.HraHI\aT.1a1\!yCTH,ll.aCyB )'TKa3YBlJll I\aTJIaM 6yJI-
ca.

fHJIJIH Ba rHJIJIH IWM )J<HHCJIapH,ll.acypH.nMa.lJap Ty6 )KHHCJIap ropll-
30HTaJI XOJIaT,ll.a)KOHJIalllraH B3I\TAa p)'t'I 6epMalIAH. u

AHpHM Bal\T,ll.a cypHJIMaJIap THK eH6aFHpmIHr l\YHH I\HCMH,ll.aHCH.l)K!iH
'60111JIaHAH,6yHra cHpnaHyBt.IIi cypv..'lMa ,ll,elfIiJIa,ll.H; 6ab3aH cypHJIMa eH-

6aFllpJ-IImr IOI\OpH I\IiCMIi,ll.aH xapaKaTJIaHa 60111JIaH,ll.H,6yH,ll.aH XIIJJHHH
II Tap y B t.I Ii C Y P Ii JI J\.Ia ,ll,eI1H.'la,lJ.H.

CHpnaHyBlJH cypHJIMa npaueCCII,'I,a elllllpHJIraH )J<HHCJIa.pHHHrnaCHa
ToMaH aJiMalllHHYBH ,ll.e51pJIHy3rap!'vlaH K,o.la,ll.H. EH6ampHHHr .3TarHra
TYlilraHjJa 6y MaCCaJIapapaJIalllH6 KeTa,ll,HBa xapa¥aT,ll,aH TyXTaH,lIH.

I1Tapy BlJHcypH.1MaJlap,ll.asca xapaKaT KJI.'laeTraH Macca )'3HHIiHr 8COCH-
jlarII K,aTJI31\lHHHTapaAH Ba YHfa Ta51Ha,llH.

lllyHAaH K.J-I.1116,apa.lalllyBt.I1I IIlaCCa y3 xapaKaTJI,r:.a )'3H,lIaH naCT,ll.a
enaH Ea YHJlHr t.)'.'lHAa yt.IparaH MaccaJlapHH apaJIalilTHpajlH. EyJIapHHHr
Kyt.IH TabCHpHAaH apaJ1alllaenaH MaCC2.'lap,ll.a,ll.E¢OpMaUH51XOAHcaCHHH
By)l(YAra Ke.'llHpa,ll.H.. EyHHHr HaTH)l(aCHAaAeTpy3HB (HlapYBlJH) cypH.1Ma-
JiapHHHr 102aCHFH)KHMJIaHraH,epHlVlap 6H.1aH 6yJIHHraH, S'3rapraH lllaK.l-
)la 6Y.1ajJH. ,llETpy3HB cypHJIMaJIap TOF lllapOHTHra MOC6)'.lH6, Hypalll,ll.aH
X.CCHJI6yJlraH V,HpHK TOF )KHHCll 6)'.'laKJIapHHH Y3H 6IiJlaH MaH,Ll.a.1aHraH
TOF)l;<HHCJIapHHHnacna 0.lH6 lywaJUI. AHpMM B3I<.T,IJaHKKH XHJI cypHJIMa
cHpAaH 103 6epajJH. ,llacTJIa6 yJI·ap H4KH cHpnaHyBlJH xapaKTepra 3ra 6y-
.1a,TJ.H;Kel:HHQaJIHK3ca I\H51JIHK,IJarIIl<.aTnaMHHHryCTKH I\HCMHTe3 xapaKaT
K.IWHO,naCTKH K,aTJIaMJIapHIiXaM mapH6 KeTaAH Ba HaTH)KaAa AeTpy3HB
CJTHJlMa By)Ky,IJra KeJIajJH.

CYPJ-lJ.M2.rrapC&b2H BoI\TJIapJ'a K.JlpFOl(,HHHrK)'It'HP I\HCMIIHH sraJIJIa6
6Hp Het.Ia Kill ralJa lJy3HJIa,IJH,3HH 6Hp HelJa 100 M KeHrJ1HKKat.IaeTHlllH
MV"MKHH.

• CypHJIMa Ba I\YJIalllJIap TOF )j,HHCJIapHHHHr eTl-llll xapaKTepHHH Y3rap-
THpH6, COXTaTeKTOHHK XOAHca.'lapHH By)KYAra KeJITHpa,ll.H.TOF )J<HHCJIa-
pIlHHHr eTHlllHAarH 6y y3rapHlll ep3l\aT YJIapHJI~r yCT I<.aTJIaMJIapll,TJ.a6y-
,1I16, Ty6 )j(HHCJIapra TapK,aJIMaliAH. MaCaJIaH, Y36eKHcToHAarH TOFJIapAa
na.le03011Ty6 )KHHCHyCTHAa eryBlJll 6yp, naJIeOreH, Heoren Ba aHTponoreH
)KIIHCJIapH,IJaCOXTa TeKTOHHK (rpaBHTaUHOH) lllaKJ1J1apIHl KypHlil MyM-
KIIH. .

KYlJKIIJIapra l\aplllH Kypalll t.IOpaJIapHra: ep yCTHBa ep OCTH,ll.anrCyB-
,lJapHHTapTHwa COJIHW, epA8H TeXHHK )KHxaTAaH TyFpH ¢OrIAaJIaHHlll Ba
AapaXTJIap YTI\a3Hlll Ka6HJIap KHpaAH,

CoxTa TeKTOHHKXOAHCaJIapHHHrMaXcYJIOT.'1apHKeHr Ma3MYH,ll.aK ° JI -
.'l 10,~ H H eTl\H3HFH AE6 aTaJIaAH. ,lleJIJIIOBHHKO.l.'1IOBIIHHHHraKCH 6y.'1H6,
TOF eH6amp I\IUlJIHKJIapH 6YHJ1_a6eMFHp, I\op cyMapH KeJITIlpraH, I\Hp-
pa.111IWM-lllaF3JIAaH lyn.laHraH eTI\H3HI\JIap,ll.Hp, KOJI.'IIOBHHTOF )\(J.IHCJIa-
pHHIIHr KeHHHrIl PHBO)K,lJaHHlll60cl\lFlHAa A e .lJ10 B If 11, n p ° J110 B H H
Ba a JI JI 10 B H H >;OCHJI6yJla,IJ1I.

22- §. A TJVlOC<I>EP A

, ATMc:.ccj:Jepa(>;aBo) - EpHHHr .3Hr Tallll\H l\aT.lJaMII 6y.1H6, YHHH; Epra
H21\IlH6lmaH I\HcMHHHHr TapKH611 acocaH a30T (78,09%), KIIC.10pOA
( 0, 45/0) Ba apr0t! (0,93 %) ra3JIap apaJIalilMaClIAaH H60paT ["OJI-
raH KHCMH 6 'TO' HH Kap oHaT aHrIlJJ.pHAra3H, BO,ll.0POA:<.a~IAare.lJHll, HeOH, KpEn-

H Ba KceoH Ka6H HHepT ra3JIap TalllKHJI I\HJIa,n.H,
ATMoccj:JepaHHHrIOI\OPH lJerapaCH (Epra HHc6aTaH) xa.'lH aHHK 6eJIfH-

.1aHraH .3Mac ill . ,
lOT 'I ,yHra l\apaMaC,lI.aH, X03HpAa HJIFOp COBeT¢aHH .3pHwraH

) ".1ap HaTH)l(aCHAa MabJIyM ,ll.apa)J<aAaaHHI\ Mab,'lYMOTJIap Tyn.laHAH.



IllHMOJIHH l\YT6jJ,a I\YT6 wybJIaCH 6yJIraH rraHTjJ,arH TeKWHpHWJIap HaTH-
)l(aCHjJ,a100 KM jJ,aH2000 KM ralla 6aJIaHjJ,JIHKjJ,aJ\aBoHlmr 60pJIHrH aHHl\-
JIaHjJ,H.4YHOHIIH yllHpHJIraH paKeTa Ba EpHHHr CYHbHH HYJIjJ,oWJIapHjJ,aH
OJIHHraH ~aMjJ,a OJIHHaeTraH MabJIyMOTJIap J\aBO l\aTJIaMHHH 2000 KM jJ,aH
aHlla 6aJIaH)JjJ,ax;aM rox; cHHpaK, ro~ K,YIOI\ KHCJIOpOjJ,60p 3KaHJIHrHHH
2HHI\JIaWra HMKOH 6epMOlVJ,a.

ATMoc¢epa acocaH yll l\HcMjJ,aH: Tporroc¢epa, cTpaToc¢epa Ba HOHO-
c¢epa;J.aH H60paT. T. X. feOXJIaH51H ¢HKpHlla, TypTra 6YJIHHajJ,H:Tporro-
c¢epa, CTpaToc¢epa, Me30c¢epa Ba TepMoc¢epa.
Tporroc¢epammr YPTalla 6aJIaHi!.J1HrH 10-11 KM ralla 6YJIH6, aTMoc¢epa-
HHHr 75% lla l\HCMHHH )'3 HIIHra O.lajJ,H. 3KBaTopjJ,a yHHHr 6aJlaHjJ,JIHI'H
17 KM, l\YT6JlapjJ,a 3ca 8 KM ra eTajJ,H. Tporroc¢epa,Da TeMrrepaTypa J\ap
100 M 6aJlaH;J.,lHK;I.a- 0,6° rraCa51jJ,H.Tporroc¢epaHlIHr lOI<ppH l\HCMHjJ,a
Ter.mepaTypa 3KBaTopjJ,a - 80°. Tporroc¢epa IOI\OpH I<;HCMHHHHrypTalla
TeMrrepaTypacH - 55° ra eTajJ,H. YMyMaH Tporroc¢epa 6apl\apop 3Ma<;,
y rOpHJOHTa,1 Ba BepTHKaJI X;OJlaTjJ,aTe3-Te3 x;apaKaTJIaHH6, y3rapH6 Typa-
jJ,H.Tporroc¢epa l\aTJIaMH Ep 103aCHjJ,aHl\JIHMHHy3rapHwHra Ba WaMOJIJIap-
HH XOCHJI65'MlwHr3 0.lH6 Ke.la,!l.H.

CTpaToc¢ep.a l\aTJIaMH Tporroc¢epaHHHr YCTIljJ,a 6y.1H6, 11 KM ,n.aH
80-82 KM ra eTa;I.H. Tporro.c¢epa 6l[JlaH cTpaToc¢epa OpaJIHFH,ll,a2 KM
KaJ1HH.1HK,!l.a65'Ill.1Hl\ 6op, 6y cy6cTpaToccPepa l\aTJIaMH,ll,Hp. 5y I<;aTJIaM,ll,a
T'eMrrep3Typa - 10-25 KM 6aJIaHjJ,JIHKK311a6Hp XHJI (_25° aTpO¢H,ll,a)
CaKJlaHa,ll,H.YH,ll,aH I01\0pIl,ll,a TeMrrepaTypa KyTapHJIH6 40 KM ,ll,a _0° ra,
70 'KM ,ll,a - 35° ra eTa,ll,H. CTpaTOC¢epa,ll,a 15-35 KM 6aJIaH,ll,JIHK,ll,a030H
ra3H TynJIaHa 60pa,llJI.

110Hoc¢epa eKH Me30c¢epa 80-82 KM ,ll,aH IOl\OpH,ll,a 6YJIH6, x;aBOHHHr
6y l\aTJIaMH MeTeOpHTJIap YllraH,ll,a KY3aTH6aHHI\JIaHa,ll,H. I\yeW,ll,aH Ke-
JIyBIIH YJlbTpa6HHa¢wa Ba KOCMHKHypJI3p TabCHpH,ll,a HOHOC¢epa,ll,aHOH-
JI3IlHIW rrpoueccHHHHr PYH 6epHwH aHHI<;JIaHa,ll,H.MabJlyM 6yJIHWHlla,
100 KM ,ll,a HOHJIaWHW rrpoueccHHHHr 6l1p 60Cl\HIIH, yHjJ,aH 6aJI3HMa -
250 KM - HKKHH4H 6ocI\H4 y4pai1,ll,H, 6HH06apHH, l\aHlla 6aJIaH,ll,KyTapHJI-
ca, wyH4a KynpOI\ HOHJIawa,ll,H.80 KM,ll,aH800 KM ra4a 6yJIraH 6aJIaH,ll,JItIK-
HH T. X. feox.laH51H TepMoc¢epa ,ll,e6 aTaraH. TepMoc¢epa l\aTJIaMHH
l\ynH l\aTJIaM;I.aH¢apl\H wyKH, 6y I<;aTJIaM,ll,ax;aBo HHX;051T,ll,acHHpaK, aTOM-
JI3P 3JIeKTpOH I\06HFHjJ,aH3lKpaJIajJ,H Ba Te3 J\apaKaT I\HJIa,ll,H.700-800 KM
6aJI3H,ll,JIHK;J.aTel\mepaTypa 2000° ra COBHl1jJ,H.

Ep rrycTH B?- yH,ll,arH opraHHK ,ll,yHeHHHr pHBOIKJIaHHWH yllyH Tporro-
c¢epa Ba yHHHr TapKH6HHHHr ax;aMH51THKaTTa,ll,Hp. Tponoc¢epa ep rrycTH-
ra :,>HrHI\HH x;aBOI\aTJlaMH 6yJIraHH y4yH yHHHrTapKH6H,ll,arH 3JIeMeHTJIap,
ra3JIap OFHppOl<;6ymI6, ,ll,OHMep 103aCHra TerH6 Typa,ll,H. MaCaJIaH, KHCJIO-
pO,ll" Kap60HaT aHrH,ll,pIi,ll" a30T Ba 6owl<;aJIap opraHHK ,ll,yHe yllyH FOHTKaT-
Ta ax;aMH51Tra 3ra.

Tporroc¢epajJ,a 6yJ1raH ra3JIap jJ,OIlMTaWI<;HMY~HT TabcHpHra ,ll,Yll Ke-
JIH6 Typa,ll,Il. Maca.laH, I\yew Ba 6owI\a KOHHOTIKHcM.lapHHHHr HypH J\aM
TabcHp 3Ta)J,H.I\yew,ll,aH KeJIajJ,Hr3H HypHH aT:vIOC¢epa Y3H,ll,aIOTH6 HCHH-
,ll,H Ba 6y HCCHI\.lHK erUI.1a 6owJIaH;J.H. Ep wap WaKJIHjJ,a Ba I\yewra RHC-
6aTaH 1~0 6ypllaK 6H.1aH TypraHH y4yH aTMoc¢epa x;aMMa Bal\T HCH6Typa-
,ll,H.ATMoc¢epa HCHlliH 6HJIaH 60CHM'KaMa51,ll,HBa J\aBOIOI<;0PHKyTapHJIa,ll,H.
COBYI\ ~aBO 60CHMH KaM 6yJlraH HCCHI<;x;aBO ypHHHH aJI:l1aWHWyllyH J\a-

paKaT l\HJIa,ll,H. )\aBo 60CHMH MHJIJIH6ap 6HJIaH H¢o,ll,aJIaHa)l.H,5!bHH 1 MHJI-
J1H6ap 0,75 MM CHM06 yCTyHHra eKH 1 KM/CM

2
ra 5lI<;HH60cHMra TeHr.

)\aBo 60CHMH 6Hp XHJI)l.a 6YJIMaraHJIHrHjJ,aH waMOJl rraH,ll,O 6yJIa,ll,H.
3KBaTOp,ll,a 60CHM KaMaHraH,ll,a cy6TpOrrHK,ll,aH 3KBaTopra TOMOH J\aBo
OI<;HMHHyHa.1H6 naccaT waMOJIJIapmlll By>Ky,ll,ra KeJlTHpa,ll,H.u IllHMOJIIfH
5lpHM wap,ll,a rraccaTJlap WHMO.l,ll,aH)l(aHy6ra

~

J\apaKaT I\H.1MaH, WHMOJIH-
wapl\,ll,aH )J<aHy6H-Fap6ra TOMOH3Ca,ll,H.)KaHy6HH 5IpIlM wap)Ja )l(aHy6,!l.aH
WHMOJIra 31\1aC,6a.1KH )l(aHy6H-wapl<;jJ,aH WHMo.1H-Fap6ra TOMOH apaKaT-
J1aHa,ll,H.5y X;OJIEpHllHr );3 YK.H aTpO¢H,Lia aHJIaHHWHjJ,aHKeJIH64H!<:a)l.H.
DaccaT WaMOJ1Hra l\apwH 3CyB4H, yHHHr yCTHjJ,ax;apaKaT.aaHyB4!1 WaMOJI-
ra aHTHrraccaT ,ll,eHIl.la,ll,11.5y W3M::>.12,5-3 KM 6aJlaH,ll,.1HK,ll,a6y.la,LH.
AHTHrraccaT 3KBaTopjJ,aH KYTapHJIraH HCCHI\J\aBO 0I\H lH)l,aH X;OCHJI6yJIa-
,ll,H, 6y WaMOJI epmlHf 8p..1JaHHWHTabcIlpHjJ,a WHMOJIHI"I HpllM wap,!l.a yHr-
ra, )l(aHy6Ht'! Hpmvl wapjJ,a sca 4ama 6ypHJIH6 3Ca,llH.

5 p H 3 - I\YPYl\JIHK 6HJIaH CyBHHHr >;ap XHJI IICIIWIl,llaH rraH,ll,O6)'JIraH
WaMOJI. I\YPYI\JIHK KyH,lly3 KyHH Te3, CyB 3ca ceKHH HCHH,llH, HaTlflKajJ,a
eyB 103aCHjJ,aHWaMOJI I\yPYK.JIHKKa TOMOH x;apaKaTJIaHa,!l.H, 6y ,ll,eHrH3
6PH3H ,ll,eHI1JIa,llH.Ke4aCH I\YPYI\JIHK Te3, ,ll,eHrH3 ceKHH COBHH,ll,H,Ha'IHlKa)l.a
x;aBO OI\HMH I\YPYI\JIHKjJ,aH ,lleHrH3ra TOMOH x;apaKaTJIaHajJ,H, 6y I\HpFOI\
6PH3H ,ll,eHHJIajJ,H.

My C co H-x;aBOHHHr cyTl<aJIHK HCHWH Ba COBHWHll-aH3Mac,. 6aJIKH
MaBcyMHH y3rapHwHjJ,3H X;OCHJI6YJIajJ,H; jJ,eHrJl3 6HJIaH IWPYI\JIHK ypTacH-
,Lia wyH,n.aH >;OjJ,Hca6yJIH6 TypaAH. MyccOHJIap A¢pHKa, ABCTpaJIH5I Ba
60wl<;a MaTepHK Op3JIapHAa COABp 6yJIa,ll.H. 5YHjJ,aH Ta@<;apH, UJfKJIOH
Ba aHTHUHKJIOH HOMH 6HJIaH IOpHTHJIyB4H J\aEO OK.J1M.13pHx;aM 6op.

UHK.1JOHx;aBO 0I\HMJIapIl (HCCHI\ Ba COBYI\) COaTCTpe.1KaClua l\apaMa-
l\apWH TOMOHra I\apa6 HyHaJIaAH. 4yHKH x;aBO 60CHMII MapKa3Aa KaM
6yJIa,ll,H. AHTHUlIKJIOHjJ,a x;aBOOJ<.HMJIapIlcoaT CTpeJIKaCH65"'HJIa6J\apaKaT-
JIaHaAH. UHK.l0H y4yH 60CHMHIIHf 4eKKa TOMOHJI3p)l,3HM3pKa3ra TOMOH
KaMaHH6 COpHWH, aHTHllHKJIOHAa 3ca, aKCHH4a MapKa3AaH 4eKK3 TOMOH-
JIapra WaMOJIHHHr KyrraHHwH xapaK'repJIBjJ,Ilp·. UHKJ10H W3MOJIJIapH )J()'jJ,a
Ky4JIH X;3p3K3TJI3HH6 B3I\T-B31<.TH6IlJIaH ,ll,eHrH3 I<;HpFOFHfl.a,,ll,eHrH3,ll,aH
)Jape H4KapHCHra CyBHH TeCKapH OI\H3H6, I\YPYI\JIHKH/1 CyB 60C3,ll,H, 6ab3aH
CYBHHHr caTJ\Il 3-5 111111ralla KyTapHJIajJ,H. IllaMoJI Ky4H )J<Y;I.3KaTTa Te3-

.JIIlK,ll,a x;apaKaTJI3HraH,lla OFllPJIHrJI 80 Kr ,ll,aH 160 Kr ralla 6yJIraH TOWJIap-
HH Ayr.la.1aTa .1ajJ,H. }\1aCaJIaH: I.!J1KJIOHWaMOJIHHHHr x;apaKaT Te3JIHrH
25 M,ceK jJ,aH70 MiceK ral.Ja, 6ab3aH 190-260 M'ceK x,al\16yJIa.n.H. IllYHjJ,aH
I\HJ1H6 naccaT, r.lyCCOH, 6Pll3 Ba UHKJIOHx;aBO OK.H1IlvlapH(w3MOJIJIap) E p
waplljJ,anI I\YPYKJIHK, AeHnI3 Ba opraHHK ,llyHera ¢1I3HK T:lbCHP 3TajJ,HBa
yJIapHH x;apaKaTra KeJITHpa,ll,lI, 611p X;0JIaTjJ,aHHKKHH4H x,OJIaTra ynlwHra
ep,ll,aM 6epaAH.

23- §. UlAMOJIHHHf fEOJIOrHK HUlH

Ep wapHjJ,a J\aBoHHHr x;apaKaT I\ilJIHW ca6a6JIapH «ATl\!Oc¢epa» TeMa-
CHjJ,aai'nH6 Ynl.1Al!. EMllpH.lraH )!OlHcJlapHH 6Hp IKOHjJ,aHHKI<HHllll )l(OHra
OJIH6 60PYBl.JH Kyl.J waMo.1AHp. IllaMoJI Ep wapHHHHr x,aMMa epH)J.a, IW·
PYK.JIHK,ll,ax;aM ,n.eHrH3,ll,ax;aM 6)'JIa)J.H.



]11iAoHaqaJIapHH yqHPH6 KeTa,li,H.• Arap WaMOJIHIiHr KyqH ceKyHAHra 10 I'd
fa eTca AliaMeTpli 2 MM, 20-25 M ra eTca, AliaMeTpli 4-5 MM 6yJIraH I\YMHH
yqHpH6 Ke,a OJIaAH. KyqJIH 6ypoH KyTapliJIraHAa waMOJIHHHr Te3Jll1fH
ceKyHAHra 40-50 Ba i\aTIo 7DM ra eTaAH, 6yHAaH naHTAa y waFaJIJIapHH
)\aM Y3H 6HJIaH 6lipra yqlipH6 KeTaAH, AapaxT,lapHH CHHAHpH6 lO60paAH.
AcPPHKa ~Y:1JlapHAaH waMOJI yqHpraH qaHr-Ty30HJIap 200-300 KM Maco-
cParaqa: YpTa AeHrH3 I\HpFoFIiAaH y!TaJIH51, )\aTTo [epMaHH

51
TeppHTopH51-

cll
r
aqa

yqH6 6opaAH. ByHAaH Tawl\apH, )\aBOHHHf HCH6 KeTHWHAaH By-
)!<)'Ara KeJIaAHraH I\YIOH ceKyHAHra 10-20 M Te3JIHKAa )\apaKaT I\H'lH6
I\yM, qaHr-Ty30HJIapHH OCMoHra yqHp}~6 K~Ta;:J.1i(17- )!(aABa.'l).

TypKMaHlicToH, TO)!<HKHCTOH Ba Y36eKlicTOH pecny6JlHKaJIapliHliHr

)!(aHy6HH pai'lOHJ1apHra AcPFOHHCToH;:J,aH3CYBlJH waMO.1 (AcP
FOH

waMOJIH)
)\ap i'm:m Kyn MHl\Aop;:J.aI\yM j:o:-faQaJlapHHH aa qaHrHH KeJ1T11pa,ll.H.A¢FOH
waMOJ1H3craH,ll.a l\yew 103HHH KypH6 6YJ1MaH,ll.HraHAapalKa;:J.a aTMoccPepa-

Hil qaHr l\onJla6 OJIaAIi.
MabJIyMKH, aTMoccPepaHHHr IOl\0pH I\HcMH,ll.a IllHMOJI;:J.a

H
)!(a

H
y6

r
a

TOMOH3CYBqH omp COByl\ )\aBo MaccacH I10MHp, T51HWaHb, KoneT,ll.OF Ba
• 60wl\a TOFJIapAaH oWH6, )!(aHyoH-fap6ra TywH6 ToF 3TaKJ1apHAa Aq>FOH

wa~IOJ1HHHBy)!(y,J.fa KeJ1THpa,ll,H.
K 0 p p 0 3 H 51 (J1anlHQa-COrrasis) CHJ1J1l1I\J13.W,yflHW, TeKHCJ1aW

,ll,eMaK,ll,Hp.IllaMoJ1 yqHpraH l\yM ,ll,OHaQaJ1apIl1\3.TT!,!f) TO:' . )l{HHCJ1apHra
ypHJ1H6, y J1apHHHr IllaMOJ1ra l\aparaH TOMOHHl:Hl I\Hpa,ll,H, y51,ll.H, CHJIJ1HI)-
JJaH,ll,H.IllaMOJ1HHHr aHa W 63.)!(apraH re0J10fHK HWHra K 0 P P 03 H 51
,ll,eHHJ1allJI.IllaMoJ1 ylJHpH6 60paeTraH l)yM O,ll,aT,ll,aEp 103aCH,ll,a

H2-3 M
6aJ1a

H
,ll,,ll,a6yJ1a)l.H. IllyHHHr ylJyH KOPP03H51I)051TOllIJ1apHHHrTafHHH Kyn-

pOI) y51,ll,H.t.IYJIJ1ap,ll,ayqpaHll.HraH aHpHM1)051JlaprmHr
IllaK.1H;{H I)Y3HI)OpHHra

yXIlla6 1\0J1HWHBa ropH30HTaJ1 )l{OHJ1aIllra'-l )l{IiHCJJ3p,ll,aHTY3HJ1L'a
ll

1)0J1)1,HI)

IllaKJ1HHHHr cynara yxwaw 6YJ1HWHaHa wyH,ll,aH,J.Hp.
IllaMoJ1 I\YM ,ll.oHalJaJ1apllHHTyXTOBCH3 l<.aTTHI)Kyq 6HJIa

H
ToF )l{HHC-

J1apH
r
a 0J1H6 60pHO ypHWH HaTH)!(aCH)l.a YJ1apll.a 1, 5-~ M KeJ1all.Hra

H

qYl\ypqaJ1ap )\OCI1J16YJ1all.H. lOMwol) )l{I1HCJIap opacH)l.arH TOUIJ1apHH 3ca
lllaMOJ1 OqH6, T03aJ1a6 KeTa,ll.H. KopP03H51 l\aTTHI) qYI<HHll.H )l{H.-fCJJJJapHH
(O}\aKTOW, I\YMTOIll) yHH6, KHqHK-KHqI1K qYK;ypqa:lap )\O~HJ1 I)H

1
aD.

H
,

6ab3aH 6yH,ll.aH )l{HHCJ1ap)l{y,ll,a )l{HM)l{HMall.0p FaJ1BHpaK 6yJ1H6 1\0J1a,ll,H.
~HH)\051T, IllaMOJ1 0J1H6 KeJ1 aH l\yM,'lap qy J1J1ap,ll,afI-ITOWJIapHlo\ eMH-

pa,ll,H, CHJIJIHI\JIaH,ll,H.TowJJapHHHr wal\lOJ1 51J1a6YTa,ll,Hra
H

HKKH TOMOHH,ll,aH
TeKHC 103a )\OCHJ16yJ1H6, 6y 103a TOIll YCTHll.a TyTaWa)l.H. By HKKH 1033
TowHHHr TarH, 5lbHH yqHHqH 103a 6H.1aH 6Hpra y'l I\HppaJ1HI1pH3Ma )\OCHJ1
I\H.lall.H. ByH,ll,aH I\HppaJ1HTOw.'lap ,ll,P e H K a H T e p JI a p ,ll,eHHJ1a)l.H.Bab3a

H

rHJ1J1HBa J1eCCHMOH)!(HHcJJap YCTH,ll,awal\10J1 6Hp TOMO:-fra i\apaKaTJ1aHH-
WH,!l.a

H
qyK;YPJ1W'H 1-2-6 1\1J1Hy3yH-y3yH napaJ1J1eJI apHI\J1ap naH,ll.O

6)'JIa,UH. Y JIap 51p,ll. a H r ,ll,e6 aHTHJ'la,J.H.
t.IyJIJIap HKKH XHJI: I\yPYI\ l<.aTTH\\ TOWJ1HBa K;yMJ1H6YJ1a)l.H.KoPP03I:\51

npOueCCH)l.aH CHJIJIHK;JIaHraH ToWJIap Ba ,ll,eq>Jl51UH51)l.aHI<.OJIraH TOWJtH
• qyJIJIap l\yeill HypH;:J.aKyfm6 I\H3apa;:J.ll, 1)0paH)l.H. ByH,ll.afl TOUIJIap Tap-

KH6H,ll.afIolTeMl1p, Mapral-leu 3JIeMeHTJIapH yHHHr CHpTHia ql1l<.H6, 3pKHH
KHCJIOpO,ll.6HJIa

H
peaKllIl51ra KHpHllla;:J.HBa KyHraH nycTHH (KOpbKa 3a

r
apa)

))OCHJI I\HJIa,ll.H. K °P b K a 3 a rap a H H l\H3\1JIK;YM, AcPpHKa,ll.a
fH

KBapu

liT

,
porOBHK, Ca)\pOH Ka6Hpll.arH rpaHHT )l{HHCJIapH,J.aylJpa,l-IUI MyMKIiH.



lllaMonHHHr Ky'lHHH 6enrHnOB'lH WKana

(npOrjJ. B. Ap6aoJICu 6gl1u'Ia, 1974 11)

u Tpy6a,1\aH 'IHIWB'I1I TyTyH T)'FpHra
KyTapHna,1\H.

Tpy6a,1\aH 'IHI\YB'IH TyTyH 6Hp TO,
MOHra 6Hp 03 OFH6 KyTapHna,1\H.

•.ilapaxT 6aprnapH Te6paHH6, WH-
BHpJJaW OB03H 'IHl\a,1\H, MaH,1\a I\YM ,1\0-
HaCIIHH (0,01 MM ,1\HaMeTpH) WaMOn
y'lllpH6 KeTa,1\H.
.ilapaxT 6apr JlapH Ba KII'IHK WOXJlapH
W~MOJI x.apaKarH,1\aH 6Hp 03 OFa,1\H.
Y4 ~,1\a 'IaHr Ba I\YMJlapHH WaMOJl y3

)KOHH,1\aH 'Y'IHpH6 KeTa,1\lI.
.ilapaxT 6aprJlapH Ba WOXJlapH llJa-

MOJI :>;apaKaTH,1\aH 3rHJla,1\H. 4YJl,1\arll
I\YMJlapHH y'll1pl16 KeTa,1\l1. (!\yM ,1\Ha-
MeTpl1 0,1-0,05 MM,)

.ilapaxT llJoxJlapl1 HXllJl1 3rl1J1allH
I{,YM ,1\OHaJlapH (,1\HaMeTpH 0,1- 0,5 MM)
Y'la,1\H . .ileHrH3 CYBH TYJlI\HHJlaHa,1\l1.

.ilapaxT Ba 6yTa.lap )Ky,1\a 3rHJlH6
HeTaJ\H, Y1I1PHK l,yM J\OHaJlapHHH (J\Ha-
MeTpH 0,1 MM J\aH 1;0 MM ra'la) llJaMOJI
y'll1pH6 KeTaJ\H.

.ileHrH3 TYJlI\HHJlaHa,nl1, 'IyJl, TeKHC-
J\I1K Ba TOfJlap,na IW~1 Ba MaHJ\a llJaFaJl-
HH (I hIM ,naH 2,3 MM ra'la) y'lHpl16
KeTa,nl1.

Ep 103H,nam I\YPYI, WOX, 6yTa,
I\YM llJaFaJlJlap ()J,lIaMeTpH 0,5 CM ra'la)
HH y'\l1pH6 Kera,nH.

u llIaMoJl Ky'll1 TOM)J,arH wmjJepJlapHH
Ky'lHpa,nH, IOpHW XaB¢JlI1 6YJla,nl1. KYM-
WaFaJlJlapHH y'll1pa,n11 (0,5 ,naH I CM' ra-
'Ia), ,1\aprlxr wox.~apl1 CHHa,nl1.

nyH,na llJaMOJl TabCHpH,naH KI1'1 HK
,napaXTJlap I\YJlaH,nH, WOXJlap" CHHa,nl1.

• Ep 103aCll,nafll I\YM, WafaJl TynpOI\-
.1aP.Hll Y301\ Macc¢ara y'lllpH6 KeTaJl,ll.
)\aer y'lyH XaB¢Jlll.

llIaMoJl x.a paKaT l1,naH I\HWJlOI\, llJa-
:>;apJlap 6y3HJla,nl1, ;:leHrI13,na napoxo.n-
JlapHI1 IOpl1WII I\HHf1HJlawa,uH. Ty.lI\HH
Ky'lH,naH I\HpfOI\ e~lHpHJla,nH. )\aeT y'lVH

)Ky,na Ky'lJIll 6)'. XaB¢JIH. •
pOH llIaMoJl :>;apaKaTH,naH ,neHrll3 COXllJI-

JlapH reKHCJlaHaJ\lI. !\YPYI\JlHK,narll' J\a-
paXTJlap, rnax.ap, I\I1IJMoI\JIap,narH IIMO-
paTJlap 6Y3HJlaJlIl. )\aeT y'lyH XaS¢JIll.
KaTTa- KaTTa IlJaFaJlJlapHH y'lHpll6 Ke~ITaJlll (JlHaMeTpll 10 CM ,naH 50 CM ra'la)

[UKana !lllaMon Te3nHrH/TapTH6H MiceK .
lllaMoJI Te3J1HrHHHHr I

HOMH

° 0-2,0 ce3H.,apcII3

I 0,3-1,5 TlIH'I (COKlIH)

2 1,5-3,3 eHrHJI, ~laHIIH

3 3,4-5,4
Ky'lCH3

4 5,5-7,9 MybTaJlBJI

8,0-10,7 ypTa'la

10,8,13,8 KY'l·,IIPOI\

13,9-17,1 Ky'lJlII

17,2-20,7 )I{ y,na Ky'lJIll

20,8-24,4 6ypOH

24,5-28,4 ,no By.'
.

28,5-32,6 Ky'lJlll Jl OByJI

12 32,7-50 Ba
yHJlaH :>;aM

re3
(100-150)

A K K Y M Y JI 51Uli 51 .ne6 waMOJIHI1Hr KOppo31151,.ne¢JI5Il1.I151npoueCCJIa-
pH Ma)\cyJIOTHHI16Hp LKOara KeJITHpH6TynJIaWHra aaTHJIa.nH. }lawT, qyJI
30HaJIap'..na TynJIaHraH i\yM ylOMJIapH (6apxaH) .neHrH3 Cox.HJIH)lam .n lO-
II a JI a p, TOP OpaJIHPH Ba TOP OJI.nH.narHJIeCCx.aM.na JIeCCHMOHLKliHC-
JIapHli aKKyMyJI51Uli51fa MliCOJI i\liJIli6 KypcaTliw MyMKliH.

,UaWT Ba qyJIJIap.na waMOJI TabCHpH.naX.0Cli•16yJIa.nliraH eTi\li3lii\JIap -
(6apXaHJIap) i\YPYi\JIHK eTi\li3Hi\JIapli 6yJIH6, yJIap Y3Hra XOCXyCyCH51T-
JIapH 6HJIaH 6Hp-6HpH.naH ¢api\ i\HJIa.nH.

,Uamf Ba qyJIJIap.na WaMOJI-i\yMJIapHH yCHMJII1KJIap Ba 60wi\a Kl1qHK
T)'CHi\JIapra ypHJIl16 TynJIaHHWH.!J.aH i\yM ylOMJIapli ByLKy.n

ra
KeJIa.nl1.

5YH.n
aa

waKJIJIap 6apXaHJIap .nef!flJIa.nH, y qyJI qeKKaJIapH.na eKI1 KliqliK
)laWT-qYJIJIap.na y.qpaa.nH. 5apXaHJIapHHHr waMOJI 3ca.nHraH TOMOHHeTHI),
lllalllOJIra i\apWH TOMOHHTHK Ba HKKH eHH i\aHOTCHMOH6yJIa

.nH, !\H51JIHrH
10-150 ra TeHr. YJIap o.naT.naTyn-Tyn eKH 6Hp Heqa i\aTop TH311.1raHX.

OJI-
.n

a
yllpaa.nH. 5apXaHJIapHHHr 6aJIaH.nJIHrH 2 M .naH 30 ~1 ralla,6ab3aH,

50-60 M ralla eTHWHMyMKHH. 5apXaHJIap CHJI/Kli6 :>\aMTypa.nI1. MaCaJIaH,
1HHJI.naypTa l\Hc06.n.a2-10 M ralla, 6ab3aH Kana qyJIJIap.na Cax.pOH Ka-
611p.na100-150 M raqa CIIJ1/1HH..nH.5apXaHJIap waMo.rIHI1Hr liYHa.1Hwlira
i\apa6 rOl\ WHMOJIl1-Wapi\l\a, fOX. LKaHy611-pap6ra x.apaKaTJIaHa.nli, aHa
WyHfa Kypa yHHHr 5IpHMOH waKJIH x.aM rOl\ y, ro)\ 6y TOMOHra i\apaa.nl1.
lllYHlIHr yllyH llyJIJIap.narH i\YM l\aTJIaMJIapH i\HHWHi\, JIHH3aCHMoHKecyB-
llH waKJI.na 65'JIH6, waMOJI 3ca.nHraH TOMoH.naI\yM 3appaJIapHHHHf IlHc6a-
TaH KanapoFH, MaH.na3appaJIapH 3ca eH TOMoHH.naBa 3Hr TenaCH.nai\oJIa·
.nH. l\yM yCTH.na l\OCHJ1'6YJIraHMai1.naTYJIi\HllCHMOHmC'lKJ".:::apcae3 .neHrH3
COl\HJIH.narH!\yM eTl\113Hi\JIapH.naCyB TYJIi\HHH ByiKy.nra Ke.1Tl1praH waKJI-
JIapra 6Hp 03 yxwaH.nH, 6yH.nai1 TYJIi\HHCHMOHwaKJIJIap p 516 JI a p .ne6
aTaJIa.nH.lllaMoJ1Hl1Hr Y3YHacHfa TYFPll 3CHWl1KynHHlla y3yH Map3acHMoH
i\YM ylOMJIapHHH l\OCHJII\HJIa.nH, Y JIapHHHr 6aJIaH.nJIHrH5-10 M ra eTa.nl1,
6ab3aH Kana llyJIJIap.na 200 M ralla 6yJ1HWH.MyMKHH. ,UeHrH3, KyJI Ba'
.nape COl\HJIJIapl1faTyJIi\HH lll1i\apH6 TaWJIafaH i\yMJIapHH waMOJI yllHpl16,
i\YPYi\JIHK I1llKapHCl1ra OJIH6 KeTHWH Bel' COl\HJI 6yHJIa6 eTi\H3HWI1

MyMKHH.
AeHrH3 Ba .nape 6yHH.na naH.no 6yJIa;r.HfaH i\YM TenaJlapH A 10 H a JI a p

.neHHJIaAH.5apxaH Ba .nIOHaJiapHHHr i\yMJIapH 6~raprH6 l\aT-i\ar 6yJIaAI1.
,UIOHaJIapHHHr waMo.1 3craH TG:\1JHH.erHi\, wa:\lOJIra TecKapH TOMOHH3ca
THKpOI\ 6yJIaAH. ,UlOHaJIapHHHr 6aJIaHAJIHfH 20-25 M ralla, 6ab3aH KaTTa
.neHfH3 (oKeaHJIap) COl\HJllqa 50 M ralla eTHWHMyMKHH. Y.TlaP l\aM CHJILKH6,
6Hp flHJI HllHAa 100 M .naH 200 M.ralla Hy.JI60CHWH MyMKHH. CCCP Teppl1-
TOp1151cHAaAlOHaJIap13aJITHKa,Ox; .neHrIB Ba ,UHenp l\a:-.111.a,UaH ;I,apeCHHHHr
l\yl.'m Oi\HMH.!J.afli COl\HJI 6yHJIapHAa yllpai1.nH, ,UlOHaJIap Ba 6apXaHJIap
l\apaKaTH HaTHiKaCH.na3KHH MaHAOHJIapll, 6ab3aH al\OJIH HwaaAHraH I\HW-
JIoi\ Ba ypMOHJIap i\YM ocrHAa l\oJIH6 KeTHwH MyMKHH. 3KHH30pJIapim,
TeMHp HyJIJIapHH I\yM 6ClCH6KeT 1aCj1HrHyllyH y.lapHHHr aTpo¢HAa Hl\oTa
.napaXT30pJIapH BY/l<YAra KeJITHPllJIMJi\ll.a ,et>apFoHaBOAHi1CHMapKa3HAam
6Hp Hella MHHr reKTap llyJI l\YMAaH T03a.1aHH6, y3JIawmpHJI.nH.

lllaMoJI KeJITHpraH eTI\H3Hi\Jlap 30.1 eTl\H3Hi\JIapH Ae6 araJIa.nH.
30.1 eri\H3Hi\JIapH y3 xYCYCHHTH Ba waK.1H 611.1aH60wi\a qyKHH.nH LKHHC-
JIap.naH

¢api\ i\HJIaAH. ,UawrJIap.na l\OCHJI 6yJIfaH 30JI i\yM eTl\H3Hl\JIapH-
Hl1Hr l\aBaTH KecHK KypHHHW.na i\llHWHi\, enli\, JIHH3aCHMOH,ropH30HTaJI,



l\1151Ba 6Hp-6Hp1Ua l\apaMa-K.apUJI1 eTYBlJHK,aT-K,aTWaKJ1HH>\OCHJ1K,H.la,ll,lf
I\YM ,ll,OHaJ1apHHHHf,1)1aMeTpH0,5-0,01 MM 6y.'Ja,ll,H. ..

30J1 eTl\H3HK.•'JapHra I\YM,ll,aHTawl\apH, Ta6HaT,lla KeHf TapK,aJ1faH -'Iec
(C03 Tynpol\) x.aM KHpa,ll11. J1ecc capHlw eKH 0'1 capHl\ paHf.'IH, Ka:'JbuH"
Kap60Hafra cOlI May.,lla ,'I.OHa,ll0plJ}·KHH,.'IHTOF)KHHCH,ll,Hp.J1ecc MaH,ll,a lJaH
3appalJaJlapH,ll,aH \,JH3MeTpH 0,05-0,e05 MM) B3 CHp 03 rH.'J 33ppalJa.lap_
,ll,aH (,ll,H3MeTpH0,005 ~:M,ll,3H KlllJHK) T3WKHJ1TonraH. J1ecc )KHHCJ13P)KY,ll,
FOBaK Ba CHHraH,lla THK a)KpaJ1YBlJH K,aTJ13MCH3CTpY~Typara 3ra. J1ec
XHTOH, $TpTa CCJ1e, F3PCHH CH6Hpb Ea IllHMOJ1HH KaBK33 Ea YKpaHHa
,ll,a aHHHl\Ca KEHf TapK,aJ1raH. J1E.CCHHHrK,aJ1HHJ1HrH6Hp HelJa ~H MeTpra
eTa,nH.

J1eccHHHr l\3H,ll,3H wapOHT)l3 By)Ky,ll,ra KeJ1HWH X,03HplJa 3HHI\J1aHMa-
raH. EHPOl\ J1ecc W3MO.'IHHHf rEO.JlOrHK HWH HaTH)l,3CH,lla >\CCHJ16y.'JraH
,ner3H cjlapa3.'Jap KynpOI\ TapK.a.nraH. B. A. C6pylJEB (1925-1930)

Y

J1eCC-
HHHf TapKH6H Ba xo.cca.napH l)'FpHcH,narH M3b.'JYMOT.n3PHH3bTH60pr
c.nH6, .necc waMO.'JHHHr HWH H3TH)KaCH,lla X,OCH.l 6YJ1r3H ,ller3H cjlHKPHI1
Kynpol\ HJ1rapH cypraH. Y J1ecc lJYJ1.nap,ll,3HKe~raH lJaHrJ1apHHHf Tyn.n3-
HHWH HaTH)KaCH,na I\YPYl\ )l3wT.nap,ll,a J\OCH.n6y.na,ll,H, ,ll,E6 J\Hco6.naH,llH.
4aHr.nap Tynpol\ X.OCHJI65'JIHW npoueccH Ba ep nycTHHHHr yCTKH I\HCM.la-
pH,ll,a 6y.na,ll,Hr3H 6cwK,a npOllECCJIap H3TH)K3CH,naenHwol\ )KHHCra 3i1.n3Ha-
,llH. J1ecc,na nyHH, cyKllHHeH K2.CH I\ ~YK.JIHK,lla 5l.1UOBlJHMOJlJJlOCKaJJ3p
HHHr lJHF3HoK.J1apHx.ano l'Hpm CyT SMHSyBlJH).aHEoH.nap cy51KJ1apHHHHr
ylJpaWH, yHHHr cYB,ll,a3Mac, l\ypyK,.nHK,Da By)Ky,ll,ra Ke.nraHJJHrH,naH ,ll,3pa
cepa,LH.

AKa.n.EMHK J1. C. Eepr (1947) J1ecc >\OCH.n6yJJHWH TynpOI\ X.0CH.n6y-
.nHWH 6HJ1aH 6oFJ1lm, ,ll,eraH rHnOTe2aHH 5lpaT,ll,H, y JIecc I\YPYI\.nHK,ll,afH,
eYB,ll,arH MaH,ll,a3appa.TJHlJyKHH,nHJI3pHHHr KOHTHHeHTaJ1HI\JIHM W3POHTH-
,ll,a HypawH Ba Tynpol\K.a aii.naHHwH H31H)K~CH,lla By)Ky,ll,ra KemaH, ,ll,e6
TywyHTHpa,ll,H.

Eab3H 6Hp OJ1HM.nap(H. TI. BaCHJIbKOBCKHY., 1942-1948) J1eCCHl1Hf
My3.nHK ,ll,aBpHHHf I\YPYl\ Ba COByf\ 111<,.nHMwapOHTH,ll,a By)Ky,nfa Ke.nraH
My3 eTl\H3Hl\.napH, ,ne6 >\Hco6J1aH,ll,H.

F. 0. MaBJIOHOB Kyn HH.n.nap ,ll,aBOMH,ll,aaHTponoreH ,ll,aBp eTI\H3HI\Jla-
pHHH MyKaMMaJI TeKwHpH6, .JleCCHHHrTapKH6H Ba XYCYCH51THTyFpHcH,ll,a
l\yHH,narH xyJIocara KeJIAH:

1) paHfII capFHw eKH OlJ Ma.n.naCHMOHcapHI\ 6Y.na,ll,H; 2) cepFcBaK (FO-
BaKJ1HrH 44-59%), TeKHc.nHK,ll,a>\OCHJI6yJ1raH JIecc,ll,a 3appacH MaH,ll,a-
,ll,H3MerpH 0,01 MM ,ll,aH 0,25 MM ra eTa,ll,H; 3) YH,lla KaJIbll,HH Ba. MarHHH
Kap60HaT.napH Kyn - 5% ,ll,aH OpTHI\ 6y.na,llH; 4) .necc l\aTJIaM.'JapH,ll,a
waFaJI J1HH3a.'Jap, MaH,ll,a Tow.nap Ba l\YM 6y.1MaH,ll,H; 5) rp~HYJIOMeTpHK
TapKH6H,ll,a 6Hp XH.l lJaHrCHMOHq:paKUH5lHHHf Kyn.TJHrH (50~o HH TaWKH.'J
3Ta,ll,II), 10% ra 5lI\HH K,HCMH0,005 MM ,ll,HaMeTpJIH3appaJ1apH,ll,aH H60paT
3KaHJIHrH 6H.naH xapaKTep.naHa,ll,H. 3Hf MHpHK 3appa.napHHHr ,ll,HaMeTpl1
0,25 MM 6y.TJa,ll,H;6) .neec l\aT .naMH ynHpHJIraH,na THK )Kap X.0CHJII\HJ1a,ll,11;.
7) cYB,ll,a Y30l\ Bal\T Typca lJyKa,nH; 8) CYB YTKa2Hw XyCYCH51THIOl\OpH ,na-
pa)Ka,ll,a; 9) TapKH6H,narH TY3J1ap UEMeHTJ1aWXYCycH51THra3ra 6YJIraH.nHr,H
ea6a6JIH .'Jece l\ypHraH,ll,a l\aTTHI\ 6y.'IH6, x.YJ16y.nraH,na 3ca Te3 HBH6, .nOH-
ra aHJ1aHa;J..H;10) TapKH6H,ll,3 Te3 3pHH,ll,HraH Ty3JIap Kyn 6yJIa,ll,H.

:la aH 6HpoHTacH 6yJIMaCa, .1ecc-
!Ol\OpH,na KypcaTHJ1raH, xycycH516T~.aP;H Ba TaWKH KypHHHWH .'Ieccra

T:lapH )'3rapraH ).n ~. ..
\1Hr aCJ1XYCYCH51• .. 66" U H IllyHltHr ylJyH yJlapHH .'JeCCH-

B 6' J1cax.aM yHH .'Jecc,ne y.'JMaH,.'l,.
5'J{W

H
a:HH~J1ap ,ne6' allTlIW MaK.c3,.'l,raM)'.BOcjlHI\,ll1I

6

P

y

:.nraH
MO .. Kd'Ui,nam xll.'J.lapra .

F. 0. MaB.loHOB .1eccHH" .J II "KHH,n1ITOF )KHHelI, Hl\.lHMlI I\yPyl\
3 ° J1 J1e C C H - MaH,n3 ;J..oHa.'JH) aH,nlI PaHrH capFHw eKH MaJ1-

TOFJ1HpaHoH.TJapHHHr~a.'J3H;J..l\IICM:~a/~~ecclI ~aTH)KacH,.'l,anapIIaJlaHf3H

.1acHMOH6yJ1a,nlI. Y IIY~.'Jap~a H~~a lIH~1 waMOJ1 YlJIIplI6 KeJ1H6 roplI30H-
10F )KlIHCJ1apHHlIHr MaH,n,: v3~~ P 30J1 J1eCClIaJ1J1IOBlIaJ1Ba ,lle.'JJ1IOBlIaJ1
Ta.'Jx.0J1,naeTl\lI:lIW,n~H naH,noT}:J1a:~~aH,nlIraH) )KOHJ1ap,nanaH,no 6YJ1aJl.~.
eTl\lI31ll\J1aplI 6YJ1MaHJl.lIraH ( Y COHKOBJJaHa,nH,FOBaKJIlIrJ'l 54-55 Yo
90JI JIeCClI YHIIa 3lIII 3Mac, IOMWOl\, 0 lIaMeT II 0,25 Jl.aH 0,005 MM ralJa

ra TeHr. fpaHYJ10MeTp1lK ~~:~~~~ ~OpaJl.lI~ Illy )KyM.la,naH, ,nllaMeTplI
65'.lraH cjlpaKUlI51.nap 91,8 ".' 3a a:13 48-54 % HlI TawKIl.l 3T3Jl.lI.
005 MM AaH 0,01 MM ralJa 6).'JraH pp 40 P6-49 4% ra Copa,lllI. XlIMlI5l-
9~Jl J1eCClIHlIHf Tap.!<lI6lIAJl.~~~p6~Ha;.'Ja~eO' Ti0

2
' MnO, MgO,K20, CaO,

BIIH TapKlI6H:- SI02' 12 3' e2 3' , ,

P.O., S02, CO2, - , 6" JJraH 33ppaJJap eHrlIJI MlIHep3.1JJap:
.. nlIaMeTplI 0,005 MM Jl.aH V.I1pHK Y lIJI MlIHep3JIJIapH,llaH B3 C.'JaHeu

,JJ.. II 6lIOTIIT M\lCl<OBlIT, r .
KBapu, Jl.aJIawnaT , 'JTawKa II Of IIp MlIHepaJ1J1apjlaH NameTlIT,
3appaJ1aplIJl.aH H60paT. YHA.aH . P u'U KOH pyTHJI reMaTlIT, WITHHeJIb

T TypM3JIlIH rpaHlIT, n p" U a
HJIMeHlIT, JJHMOHH, ' Ey MlIHepaJIJIap HlIX051T,lla MaHJl.

6 uaJJap llWTlIPOK 3Ta,lllI. .
anaTHT Ba OW.~ OCKon OCTlIJl.aaHlIl\.JIaW MyMKlIH. .
6YJIrallJIlIrH,ll,aH yJJapJ-IH MlIl\p )KYJl.ra Ke.1TllpYBlJll 3Hr KylJJJHareHT-

lllaMoJI 3K30reH npouecc~apHlI By yaM waMOJI Kyn reOJJOrHK HW 6a-

6
EpHHHr YTMlIWlIJl.a .~ Jl.a

JIapJl.aH lIplIJl.lIp. aM 'naH reo.'lOrHK ,llaBp eTI\.H3lII<..'Iap~.opaClI
)KapraH. IllYHlIHf yIIyH X. Y XOCHJI6" J1raH paHrH I\H311.1,1<'1151eH~awraH

~
waMOJJHlIHr re0J10rlIK lIWlIJl.aH , MaclJJaH Me3030H 3paCHHlIHf 6yp Jl.aB-
l\yM eT1\lI3lIl\JJap HlI YIIpaTaMlI3. . aBp~Jl.a X.OCHJI6yJIraH l\YM l\aTJIaM:
plIJl.a Ba ~aHH030lI ~paCHHlI~r H:~r~O~JIapJl.a ylJpaTHW MyMKlIH. EYHJl.alI
JIapHHH YpTa OClIe,ll,a Ba JJOWMJI'apnaH TonlIJIIIWH yW3 ,llaBpJl.a wy epJIap-
.. JIapHlI l\a,lllIMrH 1\aT a ~ 6
eTl\lI3lIK, I J1HM6y"JJraHJIlIrH,naH ,llapaK epa,nlI. , '_
Jl.a KOHTlIHeHTaJI I\YPYI\ 11\ MJIlI Ba TOWJJlI 4yJJJJap naH,110 6y

lllaMoJIHlIHr reOJJOrHK lIWH,naH l\Y

.naJl.lI. " 3aClI KaTTHK HXJIlIT, eKlI HllpHK, CIIHHl\
Tow JI 11 lJ Y J1JJa p ep 10 'n~~H 6y"':lca l\yew HCCHI<JIHrH

l\on naMlI;J..aHTaWKlI.'l TO " )'
6y.laK.1H )KlIHCJJap • j. ClIplIJl.a K)'HII6 (OKClIJl..'laHlI6 l\opa51Jl.lI,
Ba 6owl\a HypJIaj1 x.aMJl.£waMO.'I T~~ eKlI MapraHeu 3pKlIH KHCJIOr0;J..6lI.'JaH
5l'hHlI TOF)KHHClI TapKH HJl.arHTeM oaT !cra KlIpaJl.lI. E)'HH reO.l0rH51Jl.a

PeaKUlI5lra KlIPlIWlI6 5l.1TIIpOl\ 1\ I: ) rap) flY"eTHHHr l\OpaHlIWII Jl.e6

(
, ) eKII (nYCTllHHblH 3 a "

K 0 P K a KylIlIW IrlI ° 5-1 MM 6yJJaJl.11.
~

TIYCTHHHf I<ppaHHWlI
IOpHTHJIa~H Ba yHlIHr l\aJ1lIHJ1 IIJ1ra~TOWJ1apyCTHJl.3 Ba wyHHHr.a.eK 5lCClI,
OJl.aTJl.aIIYJIJIap,llan~ HJJ~H~lI~ 6" JIaJl.H. TIycTHHHr 1\Opai'lraH l\aJl.lIMrll 1\0JI-
6aJIaHJl.TOFJIapJl.ax.

aM
X.

O
a Y II aTlIW MyMKlIH. X.03lIprH Bal\TJl.a 3ca

Jl.lIl\JIaplIHlI ep, l\aTJ13MJIapH,n Acjl~HKaJl.arH Cax,poH Ka6Hp Ba KaJIaXapH
nycTHHHr l\OpaHr~H waKJJJIapH

lJyJI.napHJl.ay;palIJl.H II (Te3JJlIrH 30-45 MiceK) waMo.1 3ca,lllIraH Ba
TOWJ1lI" IIyJIJIap KYII~OF Ba TOF eHcaFlIp.'IapHJl.a 43Hr 3app3JIapHHH Ba

MCClIl\ )KOHJIapJl.a5lCCH 85



I\YMHH }:trH6 Ke~HWH,lJ,aH, TOW WapaJIJIapHH 3Ca y3 YPHH,lJ,a I\OJIH6 KeT •
WH,lJ,aH XOCHJI 6y JIa,lJ,H. li

I\ Y M JI H tr Y JI JI a p wal\;!0JIHHHr reOJIOrHK HWH HaTH)I{aCHJ1.a E
WapH,lJ,a A¢pHKa, ABCTpaJIH5I, YpTa OCHe Ba 6owI\a )I{ot'lJIap,lJ,arH KeHP
MaH,lJ,oIMap-!,J.aytrpaH,lJ,H. MaCaJIaH, I\YM tryJIH A¢pHKa,lJ,a 1 MJIH. KM2 1\ r
:'HCTOH Ba YpTa OCHe,lJ,a800 MHHr KM

2
MaH,lJ,oHHHTaWKHJI 3TraH. JIe~cH~~o~

eTI\H3HI\.aap,lJ,aH TaWKH.l TonraH tryJI.nap xaM I\YMJIH trYJIJIapra yxwa6 liC-
CHI\ MHHTaI\a.1ap,lJ,a waMbJI ¢aOJIHHTH,lJ,aH XOCH.'16yJIaJ1.H. BYH,lJ,at'1)I{HHCJIa •
HHHr XOCHJI 6y.1HWH, TynJIaHHWH TyppHCH,lJ,a aKa,lJ,eMHK B A 06pytr P
(l.~28)l u6HPHHtrH 6Y"~H6 acocJla6 6epraH. B. A. 06pytreB ¢~Kp'Hra Kyp~B
JIecc IY·'1JI~PH TOP ~.H6aFpHra HI\HH )I{OH.lap,lJ,a KeHr TapI\aJIraH 6YJIa,lJ,H'
Maca.laH, YpTa OCHe,lJ,al\a,lJ,HMrH MHp3atryJl, I\apwH tryJIH, YCTIOpT, BeT-'
naK,lJ,a.la.lap wy JIap )I{yMJlaCH,lJ,aH,lJ,Hp.

T a I\ H Pu tr Y JI JI a p . SlpTa OCHe,lJ,a KeHr TapI,aJIraH. I\opaI\YM
1\H3H.1I\YM trY~JIapH opaCH,lJ,arH naCTI,aM )I{OHJIap BaI\THHtra 0I\ap cyBJIa '
KeJITHpraH Mal1,lJ,arHJIHH traHrH (HJI')l 3appatraJIapH,lJ,aH TyuJIH6 TeKHC a p
JIHK YOCHJI6yu B u nJIaHr-

"\ JIraH. Hy }KOHJIap H ~OHT,lJ,aKyn 6yFJIaHHW Ty¢aHJIH epHJI 6
KeTraH Ba TeKHCJIHK,lJ,aH H60paT 6yJIH6 YCHMJIHKJIap yUCMaHTTHra 11

ap u 6
u

T ' '" H ,TaI\Hp-
JIu n~H,lJ,O yJIraH. aI\HpHH TaWKHJI I\HJIraH )I{HHCJIap,lJ,a opraHHK MOM
6Y~MaH,lJ,H. TaI\HpJIap ,lJ,aWT tryJI treXI,<aCH,lJ,afl15ICCHTOPJIap,lJ,aHOI,H6 KeJIH6
I\yHHJIyBtrH BaI\THHlJa 0l\ap cyBJIap 3TarH,lJ,a ~aM XOCHJI 6YJIa,lJ,H.MacaJIa
KOneT,lJ,OFTOFJI~PH WHMOJII1H eH 6aFpH,lJ,arl1 !\Opal\YM trYJIH,lJ,aytrpa u H,
T~I,HPJIaPHH KypucaTHW MyMKHH. illyp eKH WypXOK tIYJIJIapHHHf H~~~=~
6yJIHWK 2 XHJI 6YJIa,lJ,H: 6HpHHlJHCI1 l\YPH6 I\OJIraH KYJIJIap ypHH,lJ,a Maca-
JIaH CapHl,aMHW (!\opal\YMHHHf Fap6H,lJ,a) HJIrapH KYJI 6yJIraH X03'HP 3 a
I\YPH6 Ty3JIap ~HJI 6HJIaH 6Hpra IOMWOl\ yCHMJIHKCH3 wyp )I{OHHH XOC~JI
I\HJIraH. By )I{OHJIap 6HpMyHtra TeKHC, nacTI\aM )I{OH 6yJIH6, illyp l' no-
HHHr KaJIHHJIHrH 1-2 M ra 6opa,lJ,H 6ab3aH yHHHf TafH TTarHJI y ~. I\

11 . u ' '" )I{HHCH eTa-
,lJ,H. K~I1I-ItrH XH"l WypXOK epJIap ep OCTH-cyBJIapH 5II\HI-I 6yJIraI-I )I{oHJI1i _
,lJ,am try.l OpaJIHFH,lJ,a XOCH.l 6YJIa~H. BYH~a ep OCTH cyBJIapH 6YPJIaH~6
Kenl.6 TynpOl\ opacl1,lJ,auOw TY3JI~PH KpHCTaJIJIaI-IH6 IOMWOl\ wypxOK epJIa _
HH X;OCH:' I\HJIa;:LH. A~PHM )I{OHJIap,lJ,a Ow Ty3H ypm!JJ:a rHnc MHI-Ie a1H
XOCH"l 6 yJIa,lJ,H. BYI-IJ1.aH XO,lJ,HcaY CTIOpTHHI-If aHpHM nacTI\aM )I{OHJIa PH a
6yF"laI-IHW HaTlI)I{aCH,lJ,a naCTKH I\a~JIaM,lJ,am CYJIb¢aT Ty3JIapH

~

MHI-I! a~-
JIapHHHHf yCTKH l\aTJIaMHra trHl\HO cepFOBaK rHnCJIH )I{OHJIapI-fH ytCHJI
I\HJIa,lJ,H. "\

YJIJIapHHHr reOJIOrHK TY3HJIHlUlfHH ypraHHlUHHHr a~aMHSlTH v 0311
.:!-a try.'lJIapHHHr ureoJIOrHK Ty3HJIHWHHH, yJIap,lJ,arH 6YJIraH npou.e~c;apH~-
eTI\H3Hl\JIapmIu ypraHHW, epJ1.a~H l\a,lJ,HMrH ,lJ,aBpJIapJ1.aXOCHJI 6yJTfaH eT:

6
I\1f3Hl\JIapHH ypram!wra Ba 6Y3 ep"lapI-IH Y3JIaWmpHWJ1.a KaTTa epJ1.aM
epaJ1.H.

4yJIJIapHH ypraI-IHW y uepJIapJ1.aWCHJI 6YJIraH I\YM, Ty3, rHJI Ba JIeCCH-
MOH )I{HHCJIapHH XOCI1JI 6YJI~W ca6a611HH aHHl\JIaWfa, YJIapJ1.aH ¢OHJ1.aJIa-
HHwra HMKOH 6epaJ1.11. 4YJIJIapHH TaillKHJI H fa ..
reOJIOrHH Ba rl1J1.poreOJIOrHHCI1HH yUpraHI1W I(H I\ JI r: eTl\H3Hl\JIapHHHr

• . '\ WJIOI\ XY)l{aJIHfHJ1.a ¢OHJ1.a-
JIaHI1W,lJ,a axaMHHTH KaTTaJ1.Hp. BYHJ1.aH TaWl\apH tIOpBatrHJIHK, naXTatIH-
JIHKHH pHBO)l{JIaHTHpI1WJ1.a YpTa OCHeTTa "'''yMJIaTT T
---- "', In ",aH, ypKMaHHCTOH,

1 I1J1- opraHHK I\OJl;J.HFII 6yJlMaraH '1aHr 3appa'laJlapHHIIHr iiIlFIIH,!{HCIl,!{aHH6opaT.

S'36eKI1CTOH tIyJIJIapHHH y3JIaWTHpHW xy)l{aJIHK,lJ,a KaTTa aMaJIHH axaMH-
5lTra 3ra 3KaHJIHrHHH I\apwH tIyJIH MHCOJIH,lJ,aKypHW MyMKHH. KeJIrycHJ1.a
.uallJT Ba tIy,,'1JIapHH y3JIaWTHpHW, 11pTHW ,lJ,apeCHHH./KaHy6ra OJIH6 KeJIHW
ytIyH 6HpHHtIH raJIJ1.a wy ep.,rrapHHHf reoJIOrHK Ty3HJIHWH Ba rHJ1.poreOJIO-
rHHCHHH nyxTa ypraHHw Ta.la6 I,H,,'1HHaJ1.H.

<PapFOHa BO,lJ,HikHHHHr Fap6H,lJ,am 3Hr TOp (10-25 KM) opa.1Hl\J1.a,
.'IeHHH06oJ1.ra yTHW.ua BeK060,lJ, waMO,,'1H 3ca,],H. By WaMuOJI KOHH60J1.0M
6H.'1aH I\YI\OH wax;apJIapH aTpo¢H,lJ,a xaBO CIII\H"lHWH Ty¢aHJIH JIeHHH060J1.
OpKaJIH Fap6,lJ,aH wapI\I\a (6ab3aH, aKClmtra) KytIJ1H 3caJ1.H. illaMo.1HHHr
Te3JiHrH 6y ep,lJ,a 30-40 MceK ra eTaJ1.H, 6a.laHJ1..'1HKJ1.a52 M ceK 6y.laJ1.H.
Illy J1.apa)l{aJ1.aI\aTTHI\ 3CaJ1.Hrar: illaMOJI TabCHpHJ1.a J1.ap?aXTJ:,ap,x;aTTO Ma-
WHHa xaM aFJ1.apHJIraH BaI\TlI 6yJIraH. illaMOJI 3000 KM- MaHJ1.0Hra l\aTTHI\
TabCHp I\HJIraH. l\YM, TynpOI\JIapHH ytIHplI6 OJIH6 KeTraH.

MaCaJIaH, JIeHHHo60J1. Ba KOmI60J1.oM wax;ap.'lapH )I{aHy6HJ1.arH I\opa-
TOB O.1I,I\HJ1.arHaJ1.HpJ1.aTynJIaHraH TypTJIaMtrH J1.aBp WaFaJI TOWJIapll (I\a-
JIHHJIHrH 800-1000 M) OpaCHJ1.a JIeCCHMOH (co3TynpOI\) )I{HHCJIapHHHr
iiYI\JIHrH 6y epJ1.a MJIH HHJIJ1.aH6epH 'waMOJI 6YJIH6 TypraH.'1HrH.lI,aH .lI,apaK
6epaJ1.H.

24-§. EP llIAPH~A CYBHHHr AAJIAHMA X.APAKATH

Ep tpapH I03aCHJ1.arH eyBHHHr x;a)l{MH 1400 MJIH KM
3

ra TeHr 6YJIH6,
6yHJ1.aH 0,75 MJIH KM

3
CyB K~lJIapJ1.a, 22,6 MJIH KM

3
CyB MY3JIapJ1.a, l\OJIraHH

OKeaH Ba J1.eI-lrH3JIapJ1.a (JI. A. 3eI-lKeBHtI, VI. A. Pe3aI-lOB 1979) J1.Hp. By
cyBJIapI-lHI-Ir 6Hp I\HCMH 511 lIlJIH KM

3 (JI. n. llly6aeB) x;ap HHJIH Ep wapH'
J1.a aHJIaHMa xapaKaT npOu.eCCHJ1.aa-KTHB I\aTHawaJ1.H (18- )I{a.ll,BaJI). By
npou.ecc OKeaI-l, J1.eHrH3 Ba I\YPYI\.'lHKJIapJ1.aI-l 6yFJIaI-lH6 KeTraI-l cyBI-IHHr
x;aB0J1.aeMFHp, I\OP Ba 6owI\aJIapra aHJIaI-lH6 HI-Ia epra TywHWH.lI,aI-l H60-
pal'.

)leHrH3 eKH OKeaHJ1.aH6yFJIaHraH CyB en!Hra aHJIaHH6, J1.eHrH3 Ba OKe-
aHHHHr Y3Hra l\aHTH6 Tywca, cyBHHHr I<HlJHK aH.'laHMa x;apaKaTH BY)l{YJ1.ra
KeJIa.ll,H.

Arap eFl1H KYPYI\JIHKKa eFca, x;aBO J1.ape Ba ep OCTH 0pI,a.JIII OKeaHra
Tywa)l,H Ba cyBHimr KaTTa aHJIaHMa x;apaKaTH naHJ1.06YJIaJ1.H. EI,l\aH eFHH-
HHHr 6Hp I\HCMII ep I03aCllJ1.aH napJIaHH6 x;aBora KyTapHJlaJ1.H, HKKllHlJH
KHCMH 3ca, J1.ape,,'1apBa ep OCTH CyBH waK.'1H,Zl,a ai1JIaHH6, HHX0HT OKeaH
AeHrH3JIapJ1.a I\apop TonaJ1.H. Arap eI\I\aH eFHHHHHr 611p I,HCMH Ep I03aCH-
J1.aH01<116KeTca. 6Hp I\IIClIlH 6yFJIaHH6 x;aBora KyTapHJla.ll,II Ba x;aBOJ1.arH
eyB 6yFJIapHra I\YWHJI1l6, KOHJ1.eHCau.HH.lawa.ll,H, HHa 6Hp I,HCMI1 3ca Ep
I03aCIIJ1.arH epHI\JIa'p Opl\a~.H ep o:THra illHMHJIH6 ~eTa,lJ,H. EFHH KaM Tywca,
TynpoI\ HaMJIaHaJ1.H, arap eFHH Kyn Tywca Ba epHHHr yCTKH I\aTJIaMHJ1.arll
}KHHCJIap CyB yTKa3yBtIaH 6YJIca, y X;oJIJ1.aCyB YTKa3MaH.lI,IUaH I\aTJIaMratra
eTH6 60pa.ll,H. TynpoI\ TapKH6HJ1.afll CyB MabJIyM 6Hp BaI\T HtIHJ1.aTynpol\-
.lI,an eKI1 yCHMJIHKJIap 6apfH 0pl\aJIH 6yFJIaHI16 \aBOra KyTapHJIa.ll,H. BYHJ1.a
YCHMJIHKJIapJ1.arH 6yFJIaHHW aHHHI\Ca MYX;HMJ1.Hp. .

CyB YTKa3MaHJ1.HraH I\aTJIaMra eTratI, yHHHr YCTHJ1.arOpH30HTaJI ;x.apa-
KaT I\HJIa 60WJIaHJ1.H, MabJIyM 6Hp Bal\T yTratr, 6yJIol\JIap Tap3H.lI,a ep 103a-
CHra tIHl\H6, 0I\ap cyBJIapra I\YWHJIaJ1.H.



!\YPYl\JIHK)J.arH eyBHHHr aHJIaHMa J\apaKaTHHH (ep OeTH eyBJIapH 6HJIaH

6Hpra) MaHa 6yH)J.aH Hqm)J.aJIalli MyMKHH: efHH--+6YfJIaHHIlI--+Ol\ap eyBJIap

Ba (ep OeTH eyBJIapH)--+OKeaH.

5yJIapHHI-Ir y3apo HHe6aTH 6HpHHtIU raJI)J.a reOrpaepHK IlIapOHT, Hl\JIHM,

MHHTal\a 6HJIaH 6eBoeHTa 60fJIHl\)J.Hp.

MaTepHKAarH 0l\ap eyB Ba My3J1HKJIap eyBJIapHHHr yMyMHH aHJIaHMa

J\apaKaTHHHI-Ir 6Hp 3BeHOeHHH TaIlIKHJI 3naH 6yJ1H6, l\YPYl\JIHKHH eMH-

pyBtIH, peJibeep J\OeHJI l\HJIYB.tIl{ reOJIOrHK npOueeeJiap ea6a6tIHeH)J.Hp.

A H JI a I-I M a J\ a P a KaT 6 a JI a I-I e II . CyBHHHr aHJIaHMa J\apa-

KaTH)J.a l\aI-ltIa eyB I1IlITHPOK 3TlIIlIHHH 6HJIHIlI ytI),H eFHH MHl\)J.OpHHH, OKeaH

Ba l\YPYl\JlHK)J,aH l\aHtIa eyB 6Yf.'IaHH..IlHHII 6H:IHIlI KepaK.

I\YPYI<;JlHKAaH 6yfJlaHHO KenaH CyBHH aHHl\ J\Hcci6JIalli MyMKHH, 'lyH-

1<1I6y 1I1abJIYMoTJlap' 6eJIfIlJIaHraH HYl\TaJlap)J.aH OJIHHa)J.H. JI,eHfI13 Ba OKe·

aHJIap)J.a 3ca 6yH)J.aH MabJlY1l10TJIap MabJIyM 6Hp HyHaJIHIlI)J.a KeMaJIap)J.a

lOpH6 OJIHHa)J.H, IlIyHHHf yllyH 6y MabJ1YMOTJIap OKeaHJIapHllHr TypJIH ep-

JIapH)J.a Typ.1UtIa 6yJIHIlIH MYI\IKHH.

OKeaH 103aCH.D:aH ypTatJa HHJlJlIlK 6yFJlaHHlli

!\YPYI\JlHK 103acH,!(aH YPTaqa HIlJlmi!< 6YFJla-
HHlli

trHJlJlHK YMyMHii 6YFJlaHIIlli. a KeaH.llarH YPTaqa HHJlJlHK eFHH

!\YPYI\JlHK.D:arH ypTaqa HHJlJJHK eHIH

trHJJJlHK yMyMHH eFHH MHI\JlOPH

!\YP-YI\JlHK.D:anl CYB 0I\HMH

448,0
64,0

512,0
412,0
100,0
512,0
36,01

1240
550
1790
1140
855

1995
100

JI,yHe OKeaHH)J.ani cyBHHHr J\a/KMH (KOCCHeH 6yHHlIa) 1 370000000
1<1113)J.Hp. 5yH)J.aH KypHHa)J.HKH, cyBHHHr aHJlaHMa J\apaKaTH)J.a fI1)J.pocepe-:~

pa)J.afl1 y1l1yMHH cyBHHHr )j(y)J.a KaM l\HCMH HIlITHPOK 3Tap 3KaH. 5yH)J.aH

1400 MJIH KM
3

CyB OKeaH, )J.eHrH3, KyJl Ba )J.apeJIap)J.a, l\OJlraH 1100 MJIH KM3

CyB ep nyCTli)J.a, CyB, 6yf, ra3 (+450° C )J.aH IOI\0pH) J\OJIaT)J.a 2000 KM

tIYl\yp.TJHKKatIa ytIpaH)J.H (<P. A. MaKapeHKo, 1979).
Ep wapH)J.a 512 MHHf KM

3
eyB 6yfJlaHH6 J\aBora KyTapHJIa)J.H, 6yHH

HHa cyBra aHJIaHH6 OKeaHfa.I<;ailTHwH ytIyH 6Hp I1H.TJ)J.a42 MapTa aHJlaHHIlIH

l<epaK 3KaH. JI,eMaK, eyB MH!\)J.0pIIHHHr 6Hp l\HCMH (100 MJlH KM3) cyB

42 MapTa K,YPYI<;JlHK 6UJIaH ytIpaIlIa)J.H Ba ep 103aCHHH el'vlHpa)J.H. CyBHHHr

aH.JlaHMa J\apaKaTH)J.aH (cyB-6yf-CyB) OKeaH cyBII,ZI.a MabJIyM MHI\LI.0p)J.a

HCCHI<;J1HK3HeprHHcH cal<;.JlaHa)J.H. 18- *a)J.BaJl,n:aH Mab.1yM 6YJIHIlIHtIa, Ep

IlIapH 103aCH,ZI.aH 6Hp i'mJl)J.a 512 MHHr KM
3

CyB 6yfJlaHH6 KeTa)J.H. Arap

ypTa J\Hc06)J.a 560 I\IHHr KM
3

CyB 6yfJlaHa)J.H, )J.e6 epapa3 l\HJIHHCa, 6y CyBHH

6YfJIaTHIlI ytIyH (1 CM
3

CyBHH 6Yf.laTHIlIra 600 KHlIHK KaJlOpH5f 3Hepfl15f R
KeTa)J.H) 3.1023

K/KaJl 3HepfH5I capepJlaHa)J.H. <:.']

1 SpTa'Ia HHJJJlHK erHH l\Hco6H.llaH.

ACTpoepH3HKa, Hl\JIHMIlIYHOCJIHK epaHJlapH)J.aH MabJIyMKH, I\yeIlI)J.aH

Epra HHJIHra 1,34.1024
K/KaJI. HCCHK,JlHK KeJIa)J.H. 5y HCcHK,JlHKep lOsacH)J.a

By*y)J.ra KeJIa)J.HraH *apaeHJIapHHHf KeJIH6 tIHl\HIlIHra ca6a6 6yJIa)J.H.

)KyMJla)J.aH, CyB, J\aBo, My3 J\apaKaTJlapH yJIapHHHr feOJIOfl1K HIlIJIapH)J.a
y3 Hepo)J.aCHHH Tona)J.H.

ATMocepepa efHHJIapH epal\aT CYlOl\ J\OJI)J.arHHa 3MaC, l\aTTHI\ - My3

,\OJlaTH)J.a J\aM KaTTa reOJIOfl1K HIlI 6a*apa)J.H. CyB Ka6H 1I1y3 J\aM ep

I03aCH pe.JlbeepHHH y3rapTHpa)J.H, yH)J.a Y3Hra XOC My3JIHK JIaH)J.IlIaepnI

J\OCHJI l\HJla)J.H Ba TOfJIapHH eMHpH6 CHHHl\ *HHCJIapHH KeJITHpH6, eTI\H-

3HK,.Jlap By*y)J.ra KeJITHpa)J.H. MY3 epaOJIH5ITHHH feOJIOfl1K epaKTop CHepa-

TH,lI,a ypraHHIlI ep 103aCHHHHr J\03HPfl1 J\OJIaTHHH yTraH )J.aBpJIapra HHC6a-

TaH pe.JlbeepHH l\aH)J.aH y3rapH6 KeJIraHJIHrHHH aHHl\JlaUlra ep)J.aM 6epa)J.H.

MY3J1HK ep 103aCH)J.am TOF *HHCJIapHHH eMHpyBtIH, KytIHpyBtIH J\aM)J.a

yJlapHH TynJlOBtIH, 51bHH ep 103aCH)J.a J\apaKaTJlaHyBtIH 3Hr KytIJIH npo-

ueCCJIap)J.aH 6HpH)J.Hp. MY3J1HKJlap e 6aJlaH)J. TOFJIap)J.a, eKH l\yT6JIapra

51l\HH epJlap)J.a ytIpaH)J.H .• ~Y3JIHK o)J.aT)J.a l\op tIH3HFH)J.aH (XHoHocepepa)

101\0PH)J.a , peJIbeepHHHf 51CCH Ba naCTl\aM *oHJIapH)J.a By*y)J.ra KeJla)J.H.

TOFJlH yJIKaJIap)J.a My3J1HKHHHr l<;aJlHHJlHm COH qeT.JlapHra l\aparaH)J.a

MapKa3H~Il\HCMH)J.a l\aJlHH 6yJla)J.H. MY3J1HK )J.OH1I1BO)J.HHra CHJI*H6 Typa)J.H

Ba COHJIap eH6aFpHHH, TarHHH e~mpH6 CHHraH *HHCJIapHH cypH6 KeTa)J.H.

)\03Hpm Bal\T)J.a Ep wapH I\yPYI\JlHfH)J.afl1 6apqa MY3J1HKJlapHHHf

yMylvlHH MaH)J.oHH MaTepHK.JlapHHHr yH)J.aH 6Hp I<;JlCMH)J.aHKynpOHIJHi eKH

16 MHJIJlHOH 215 MHHr KM
2

HH TaUlKH.l 3TaAH. 5y ABCTpaJlH5I MaH)J.oHH)J.aH

HKKH MapTa KaTTapol\,l!,Hp. Arap 6y 'My3J1HK 3pllca )J.yHe OKeaHHHHHr caTJ\H

67 M )J.aH 0PTHl\POl\ KyTapHJlap 3)J.Jl (M. B. MypaToB, 1975).
Ep IlIapH)J.arH 6apQa My3J11iKJIapHHHr 98,5 % H l\yT6.Jlapra Ba I\YT6

51I\HHH)J.arH YJlKaJlapra (MaTepHK l\OnJIaMa My3.JlHK), epal\aT 1,5 % H ypTatIa

Ba TponHK MHHTal\aJlap)J.afH 6aJlaH)J. TOFJlH YJ1KaJlapra TyFpH KeJIa)J.H.

MY3JHlKJIap KJIaCcHlj)HKaI.l,HSlcH. Ep 103H)J.afl1 6aplla My3J1HKJIap HKKI{

rpynnara - MaTepHK eKH l\onJlaMa My3JIHKJJap Ba TOP MpJlHKJlapra 6y-
JIHHa,'l,H.

MaTepHK My3JIHKJIapH l\YT6 yJIKaJIapH)J.a Tapl\aJIraH 6yJIH6, yJIap)J.afH

TOFJIHK, TeKHC.JlHK Ba naCTTeKHCJIHKJIapHH J\aM ennaCHra l\oTIJIa6 eTa)J.H.

5yHra ca6a6 l\yT6JIap)J.a Ba I\YT6 aTpoepH)J.arH )KOHJlap)J.a TeMnepaTypaBHHf

HHJI 6yHH *y)J.a naCT 6yJIHWH)J.Hp. AHTpaKTH)J.aHH Ba fpeHJI3H)J.H5IHH I<;on-

JIa6 enaH My3 l\a.Jll\oHH 6yHra 51l\l\OJI MHCOJI)J.Hp. •

TOF My3JIHKJIapH MaTepHK My3.JlHKJIapHra l\aparaH)J.a aHlIa KHtIHK

6YJIH6, IlIaKJIH J\aM XHJIMa-XHJI)J.Hp. TOFJIap)J.a My3JIHKJIapHHHr naH)J.o 6y-

JIHIlIHra ca6a6 lOl\opHra KyTapHJIraH capH J\ap 100 M)J.a TeMnepaTypa

0,6
0

naCa5l)J.H, eFHH MHl\,l!,0PH 0PTH6, 3pllIlI, 6yFJlaHHIlI KaMa5l)J.H. TOF My3-

JII:IKJlapHHHHr IlIaK.JlH acocaH TOFJIapHII reOJIOfl1K Ba reoMopepOJIOrHK Ty-

3HJIHIlIHra 60FJIHl\,l!,Hp.

MopqmJIOrHK 6eJIfHJIapHra Kypa TOf My3JIHKJIapH l\y~mAarH aCOCHK

THnJlapra 6yJIHHa)J.H: OCHJIMa My3JIHKJIap, .K a p 1 My3JIHIWapH, BO)J.HK



My3JIIII\JIapI!, IOJI)J,Y3CIlMOH qYI\!\H

MY3.111K.1ap, I\lY3J11lK WaITKa.1apH

Ba ~OKa30. OCH.1Ma MY3JII1K.lap

TOF.1apHHHf IOI\OpH I\IlCM.1apH,J,a-

rIi Tl1K eHf5aFHp.1apHHHf 611.111-

~Hap-ful IiHMaC qYI\YPJIaWraH

I\lIcM.1apI!,J,a BY>KY;1,fa KeJI a;'!,H .

Y.1ap KH'HlK 6y.1116, >KY,ll,a HHwa6

ep,'!,a )KOi1.laWfaH.1HfH)J,aH T)II1I1-
13- pac~1. MY3J1HK )(OCHJI I\HnraH peJlbe¢ HlIW wa pOIITHHlmr ca.lfHHa y3-
lIlaK.1.1aplI (Kap). raplfwHHH ~aM y3H)J,a aKC 3TTH-

pa,J,H Ba 1\)'ITHHlIa My3JIHK KylI-
Kll.1apH x;aM;'!,a 1\y.1aw.1apIIHIi BY>Ky)J,ra Ke.1TJlpa)J,lI. TOF.1apHHHr IOJ\OPH

I\HCl\lH,a,am cOBYI\,J,aH Hypam ITPOuecclI;'!,a By)Ky)J,ra Ke"lraH qYl\YPJlJ1K-

.1ap,'!,a (Kap.lap,'!,a) .iK0I1.1amraH My3.1HK.lap Kap [IIY3.1HK.lapH J;eHHJlal]J1
(13- pacM).

BO,J,HM MY3.111K.1aplI TOF.lap,J,am 3Hr KaTTa My3JIHK.lap)J,aH X;I1C06JIaHa-

)J,II Ba )J,ape BO)J,IlHJIapIIHHHr 3Hr IOI\OPH J\HcM.lapI1HH 3raJIJIaH)J,H. BO)J,HH

MY3.11fK.1apH oA,'J,llJi (A.1bl1 TII I111)J,a), MypaKKa6 eKH cepTapMol\ (X,I1MOJIaH

TIII1I1)J,a) 6yJIa;J,H. O)J,;J,HH BO;1,I1(1My3JIHfH 611TTa HXJ111T MY3JII1K 0I\HMH)J,aH

H60paT;1,lIp. Bab3aH 6Hp I\aHlIa MY3.1I1K.lap HpMOFH 6Hp-6l1pHra J\YWHJIH6

cepTapMoI\ eKH ,il,apaxTcHMoH My3JIHKJIapHH TaWKHJI 3Ta,il,H. BYH,il,a HKKHTa

TOF TH3MaCH opacl!;1,am acocHii My3JIl1KKa ~ap HKKH eH)J,aH KHlIHK My3JIHK-

Jlap l\eJ1H6 J\YwHJla;J,H. CepTapMOl\ TOF My3JIHKJlapHfa )J,yHe,il,arH 3Hr KaTTa

BO;'!,HH I\IY3JII! K.lapH;1,aH K,opal\YPYI\l TOFH;J,arH CI1 alIeH My3J111rH (y3yHJIH rH

75 KM), f101\II1p. TOFH;J,arn ¢e;J,lIeHKo MY3JIlIrJI (y3yHJIlIfH 75,2 KM, l\aJIHH-

JIlIrJI 1 KM ralIa), THHwaHb TOFJIapH)J,arH I1HHJIblIHK My3JII!fH (y3yHJIHfH
70 KM) MH COJ1;!,Hp.

Bab3aH BO)J,HH MY3JIHKJlapHl·IHf 6Hp I\IICMH I1aCTra cI1JI>KH6 TYUIHUlH

MyMKHH. K,op KylIKHJlapH)J,aH My3J1HI\ By>Ky)J,ra KeJIa)J,H. ByH;J,aH My3JIHK-
Jlap HHrH naH,il,O 6yJlraH MY3.1HKJIap )J,eHHJlalJ,lI.

TOFJlapHHHr HCCHJIaHH6 I\OJIraH >KOHJIapll)J,a ITaH)J,o 6yJIa)J,HraH My3-
JlHKJlap TOF My3Jl1lrH )J,eHHJla;J,H.

TOF MY3JlHKJlapH BYJll\aH KpaTepH)J,a x;aM >KOHJlaWa;1,H. YJlap ByJIKaH

KparepH HI! Hr OF3H;J,a Ba qerJlapH;J,a rapl\aJla)J,H. BYJlKaH I\parepH)J,am
My3JlH K.nap - My3JlH 1\ WaI1KaJlapH )J,e6 ~aM a'raJla)J,H.

TOF My3JlHKJlapH ep 103aCHl!.a My3 6HJlaH 1\0IT.'JaHfaH 6aplIa reppHropMH-
HM Hr CaJlKaM 2 % HHM 3raJlJ1aH)J,H.·

MY3JIHKJIap Tapl\aJIraH 9Hr HHPHK yJIKaJIap. AnbI1 TOFMHMHr X;03HpfH

My3 6HJlaH l\OnJlaHraHMaH;J,oHH 4140 KM
2

HH eKI1 6y TOFJIHK YJlKaHMHr

2,1 % MaH)J,oHHHH TaWKH.l 3ra)J,H. lllBeHuapHH AJlbITHHHHr WHMOJlHH eH

6aFpH)J,a I\op lIH3HFH 2400 M )J,aH,'MapKa3HI1 AJIbn)J,a 3ca 3000 M 6aJIaH)J,<
)J,aH yrraH.

KaBKa3HHHr X;Q3HPrH My3JIHKJIapH 1967 KM
2

MaH)J,oHHH HWFOJI I\HJIraH.

5yep)J,a I\OP lIH3H FH TOF TH3MaCHHHHr WHMOJIII-Fap611)J,a 2700 M, MapEa3H.'la

35001\1, )KaHy6H-wapl\H;J,a (llloX;;J,oF rpynITacH;J,a) 3800-3900 M 6aJIaH)J,JIHK-
)J,aH yra;1,H.

$tpTa OCHe TOFJIapH,il,afH ~03HPrH My3JlHKJlap MaH)J,OHH C. B. KaJIec-

19- )I{ a ,lI, B a JI

I\YPY~J1HK,lI,arH aHr KaTTa MY3J1HKJlap (C. B. l(oMeHH~ Ba r. c. rOplIlKOB 6)iiIH'Ia)·

MY3J1HK TapKaJlraH palloHJlap
WHMO,'H "pHM illapllarH
"'SoTaIlHJI HKJlHMJlH SJlKa·

Jlap

MY3JlHK TapKaJlraH pallOHJlap

!\YT6'SJlKaJlapH

MY360craH
",a II1l0H (KM'
:>\Hc06HJ\a)

MY3 60craH
MaIlJ\OH(KM'
:>\Hc06HJ\a)

1802600 I1CJlaH,lI,HH 13500rpeHJIaH,lI,HH
70 HopBerHH 46005JH- MalleH

60000 IllBeL\HH 4000IllnHu,6epreH
EPH 15320 AJlHCKa 51200<1JpaHu,· 116CH¢

22600 IllHMOJlHll AMepHKaHODaH 3eMJlH
15200 Kop,ll,IlJlbepaJlap H 400CeBepHaH 3eMJllI

100000 TIHpeHell 40lIIHMOJlHll AMepllKa opOJIJlapH
AJI,>n TOFJlapH 4140

13900000 KaBKa3 1967AHTapKTH,lI,a
SpTa OCHe TOFJlapH 12800>KaHy6Hll HpllM lIlap,ll,arll My'b'

Ta,ll,IlJl H~JlHMJlIl YJlKaJlap CaHH Ba OJIToH
>KaHy6Hll AMepHKa 20000 K.opa~YPYM

7405!HrH 3eJIaH,lI,HlI . 1000 X.HMOJIall

TIl6eT 10500
TponHK yJIKaJlap 65

HHK MabJIyMOTJIapHra Kypa 11 MHHr KM
2

HH (c. B. KOMeHHU MabJIyMoTHra

Kypa 12 800 KM
2

HH) TaWKHJI 3Ta;J,H.

K,~ qH3HFH lllHMOJIHH THHwaH)J,a 3000-3800 M )J,aH ()KyHFOpHH

OJ1aTo~H) MapKa3HH THHwaH)J,a 4200 M )J,aH, MapKa3HH f1oMHp)J,a 5200 M

Ba YH,ll.aH' x;aM 6aJIaHMaH yTaAH. lllapl\HH CaHH TOFJIapII)J,afH My3JIHKJIap

aTHrH 3 KM
2

MaH)J,oHHH 3raJIJIaH)J,II. u

K,op qH3HFHHHHr 6aJIaH)J,JIHfH 6Hp ,l\aHlIa WapOHTJIap!.'a - I1IIJIJIHK

ypTalIa TeMnepaTypara Ba x;aBOHIIHr HaMJIHrH;J,aH Tawl\apH e3HHHr HCCHI\

KeJIHWHra, HHJI )J,aBOMI1)J,ael\l\aH H1\0PHI1 ~ MHI\)J,0pHra, WaMOJIJIapra, TOF

eH 6aFHpJIapl1HHHr K.yewfa HHc6aTaH >KOIlJIaWHWHra 6oFJIHJ\.nH~.

K,op qH3HFH l\yT6JIap)J,aH 3KBaTopra TOMOH aCTa-ceKHH KyTapHJIH6

6opa)J,H Ba AHTapKTH)J,a,lJ.a OKeaH caTX;Hra TyFpH KeJIa;:'H, lIyHKH 6y ep)J,a

e3;J,a x;aM TeMrrepaTypa _0° )J,aH naCT 6yJIa,il,H. ByH)J,aH )KOHJIapra, rpe~-

JIaH;J,HHHHHr WHMOJIH-wapI\H Ba ¢paHu-Yfocwp Epn opOJIJIapH MHCOJI 6y-

JIa)J,H. K,op qH3HFH rpeHJIaH)J,HHHHHr )KaHy6HH I\HC~H)J,a 900 M, HOpBerHH

Ba AJIHCKaHHHr )KaHy6H)J,a 1500 M 6aJIaH)J,JIIIK)J,aH yTa)J,lI.

M y 3 JI II K H H H r n JI aCT H K X 0 C C a C II. My3HHHr ITJIacrHK-

JIHK (3fHJIYBqaHJIHK XYCYCHHTII yJIapHHHr IIlIKH CTpyKTypaCH)J,a )J,OHa)J,Op

KpHCTaJIJIHK Ty3HJIHW)J,aH KeJIII6 qHl\a)J,H. TeMrrepaTypaHHHr Ba 60CHMHHHf

Y3rapHwII My3HHHr nJIaCTHKJIHK xoccaCHHH OWHP~)J,H. MacaJIa~, OCTHra

FyJIa I\YHHJIraH y3yH My3 TyCHHH 6Hp cYT~a)J,a 12 )J,aH - 3,5 cOBYl\lJ.a

2 MM 3rHJIraH, 60cHM owraH capH To60pa Kynpol\ 3rHJIraH.

MY3JIHK MabJIyM 6IIP J\aJIHHJIHKKa eTratI, ?JIaCTHKJIIIK cxocca ~HHHr

TabcHpH yCTKH l\aTJIaMJIapHHHr 60cHMH Ty¢aHJIII ceKHH-aCTa )KOHH~Hr

I\HHJIHfH 6yHHQa CHJI>KIII1 6owJIai1)J,H. Y I\op QII3~FH)J,aH naCTra !':Y3 )J,apecH

CH¢aTH)J,a cypHJIa 6owJIaH)J,H. MY3JIHK X;OCHJI 6yJIa)J,lIraH Ba TyHIIHa)J,HraH
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)KOH ¢ H P H ;.;aB3aCH ,1J.e6aTa.1H6, y 6aJIaH,1J.TOF.lap 06JIaCTH,1J.aU H P K
WaKJIHra 3ra 6yJIa,ll,H.

M y 3 JI H K JI a p ;.; a p a' KaT H . MY3.'lHK 6Hp K;aHqa ca6a6JIapra
Kypa Typ.1HtIa Te3.1HK,J.a ;.;apaKaTJIaHa,1J.H.1\1Y3JIHKHHHr x;apaKaT Te3JIH-
rH qeKKa K;HCMIl,1J.aHypTacHra K;apa6, aBBaao Te3, cyHrpa CeKHH.JIallia 60-
pa,1J.H.

YMyMaH O.lraH,1J.aMY3.1HK.lapHHHr x;apaKaTH cYIOK; )KHCM x;apaKaTHra
)'XwaH,1J.H.bHP0K; 6Hp XH.l K;H5I.1HK,1J.aMy3 cyBra -«;aparaH,1J.a10 MHHr MapTa
ceKHH x;apaKaTJIaHa,1J.H. l\a.JIHH My3.JIap Te3pol\, IOrrl\a My3.JIap 3ca ceKHH-
pOI;;, THK eH6aFHp.JIap;J.a 3ca )Ky,1J.aTe3 ;.;apaKaT I\H.JIa,1J.H.My3.JIHKHHHr
J\apaKaT Te3.JIHnI ;.;aMMa Bal\T x;aM 6Hp XH.l 6y.1MaH,1J.H:KeqaCHra l\aparaH,1J.a
KyH,1J.y3H,1\Hwra l\aparaH,1J.a e3,1J.aTe3pol\ ;.;apaKaT.JIaHa,1J.H.

MY3.JIHK x;apaKaTHHHHr a6CO.JIIOTTe3.JIHm coaTHra 25 1'111'11 ,1J.aH1,25 1'111'11

raqa eTa,1J.H.A.lbrr Ba KaBI<a3,1J.am3Hr KaTTa My3JIHKJIap HH.'lHra 10-15 I'll
Te3JIHK,1J.aCH.JI)KHH,1J.H.bab3H My3J1HK.JIap, )l{yMJIa,1J.aH, A.JIbll TOFH,1J.am
AJIeq My3.JIHnI 1 HH.JI,1J.<1180I'll CH.JI)I{HH,1J.H,ITOMHP, X;HMO.JIaHBa X;HH,1J.HI\YllI
TOF.JIapH,1J.amMY3.JIHK.lap x;apaKaTHHHHr a6CO.JIIOTTe3.JIHfH HH.JIHra 1200-;-
1500 I'll fa eTa,1J.H,cyTKa,1J.a6-7 M. MY3.JIHK x;apaKaTH Ty¢aH.JIH TeKHC.JIHK
Ba TOF.JIap,1J.a6Hp HetIa MHHr TOHI-la.JIa6TOF )l{HHCHI-lH CH,1J.HpH6,CHH)J.HpH6,
yHH6 o.JIH6 KeTHWH,1J.aHqYI\YP ,1J.a P a (I\HCHI<;,COH) Ba Ky.JI.JIap X;0CH.JI
6YJIa,1J.H.

MY3.JIHK x;apaKaT I\H.JIHWH HaTH)I{aCH,1J.ayH,1J.a6yH.JIaMa epHl\.JIap X;0CH.JI
6yaa,1J.H. by epHl\.JIap MY3.JIHKI-lH6Hp Heqa 6y.JIaK.JIapra 6y.JIH6 lO60pa,1J.H.
AMMO epHI\.lap MY3.JIHKHHHf 1JaI;;aT IOI\OPH I\HcMHra XOC,1J.HP,tIyHKH My3-
JIHK rraCTKH I\HcMHI-lHHr rr.JIaCTHK XYCYCHHTH IOI\QpH 6y.JIraHH,1J.aHMy3.JIHK-
HHHr epH.JIHllIHra Hy.JI l\yHMaH,1J.H.

MY3J1HKHHHf apHwH. MY3.JIHK.lap,1J.a a6.1HUHH (My3HHHf 3pHWH, 6yF-
.JIaHHWH) acocaH My3.JIHKJIapHHHr O.JI,1J. I<;HcMH,1J.a- TH.JIH,1J.a6y.JIa,1J.H.by
X;0,1J.HCa(a6.JIHUHH) apKTHKa My3.JIHK.JIapH,1J.aKyrrpOI\ yqpaH,1J.H.MY3.JIHK.JIap-
HHHr KaM eKH Kyrr 6yF.IlaHHwH l\yew pa,1J.HaUHHCHra, I\YPYI\ HI<;.JIHMBa
waMoJl.JIapHHHf TabcHpHra 60F.JIHI\)J.Hp.MY3HHHr yCTKH I\HCMH 6H.JIaH 6Hp-
faJIHK,1J.ayHHHr OCTKH I\HCMH x;aM 3pHH)J.H. My3HHHr yCTKH ¥iliCMH I\yew
HypH, eMFHp, HCCHI\WaMO.JI.JIapTabCHpH,1J.a3PHH,1J.H.MY3HHHr OCTKH I\HCMH
My3 66cHMH,1J.aHBa yHHHr TOF )l{HHC.JIapHra HWl\aJIaHHWH HaTH)I{aCH)J.a
rraH)J.o 6y.JIa)J.HraI-l HCCHI\.JIHKTabcHpH)J.a x;aM 3pHH)J.H.

KYIlHI-lqa a6.JI5IUHH rrpoueccH My3.JIHK 103aCHHHHr Ty3H.JIHWHra x;aM
60F.1HI\ 6y.'Ia,1J.H.TeKH1:, x;eq Hapca 6H.laH H¢.10C.JIaHMaraH, T03a I\op 6H.JIaH
1\0n.JIaHraH My3.JIHK yCTH,1J.aaa6JIHUI:I5I Kyq.JIH pyH oepa)J.H, yCTH KaTTa-KaTTa
TOF )l{HHC.JIapH 6H.JIaH 1\0n.'IaHraH My3.JIHK yCTH,1J.aaa6.JIHQHHKyqCH3 60pa)J.H.
HaTH)I{a,1J.a My3.JIHK YCTH,1J.aTyp.'IH waK.l.'Iap - My3 CTaKaH.JIapH, My3
CTO.'I.'IapH Ba 60wI\a.JIap Te3 ;';OCH.JI6y.JIH6 Ba Te3,1J.aHYl\O.JIH6 KeTa,1J.H.A6.JIH-
UHH KyqJIH 6y.JIraH Tal\,1J.Hp)J.a3ca My3 KynjYHK.'IapH, My3 TerHpMOH.'IapH Ba
COH.'IapH (Tpor) X;0CH.JI6y.la,I\J1. -

101\0pH)J.a 6aeH I\H.JIHHraH.lap,1J.aH Mab.JIyMKH, My3.JIHKHHHr x;aeTH yq
60CI\Hq,1J.aHH6opaT:

a) ¢HpH x;aB3aCH,1J.aMy3HHHr Tyrr.laHHwH (aKKyMy.JIHUHH);
6) yHHHr 3pHW )l{OHHra CypH.'IH6 TyWHWH;
B) My3HHHr K;yHH - TH.'I I\HCMH,1J.aHYI\O.JIHWH (3pH6 KeTHWH).
MaTepHK My:3J1HKJlapH. MaTepHK My3.JIHK.'IapH 6YTyH 6Hp M3TepHKHH

eKH yHHHr 6Hp I\HCMHHH 1\0llJIaraH HIlPHIt MY3.1HK.lap 6y.1H6, fpeH.'IaH,1J.H5I.
AHTapKTH)J.a Ba 6owI\a I\YT6 MHHTal\aCH)J.arH op0.'I.JIap)J.a yqpaH)J.H. by
My3.1HK TarH)J.aH qHI<;H6 1\0.JIraH H.JIaHFOtIK;0H.lap H y HaT a K JI a p ,1J.e6
aTa.la;I.H. AHl'apKTH,1J.a MY3.1HrHHHHr MaH;:I,OHH 13500000 KM2, fpeH.JIaH-
,1J.HH,J.arHMy3JIHKHHHr MaH:,1J.OHH1803 MHHr KM2, l\a.1HH.1Hm 3408 1'11, AH-
TapKTH,LI.aMy3.'IHrHHHKH 3ca 4335 I'll raqa 60pa,1J.H.TOF.lap,1J.arH My3.JIHK.JIap
Ma;.;a.l.1HH: My3.JIHKJIap ,1J.e6aTa.'la;J.H, 6y.lap BO,LI.HH:.lap;I.arH My3.JIHK.JIap,1J.aH
TyH:HHa;:I,H.Y.'Iap CKaH,1J.HHaBHHTHnH;:I.arH MY3.1HK.lap,LI.Hp (HopBerHH,1J.am
1O:Ta,Ua.'l6pe My3.'1HrH).

X;03HprH MaTepHK My3.JIHK.JIapHHHr MaH:;I.o'HH 16,3 M.1H KM
2

ra HI\HH
(6y 6yTyH I\YPYI\.'IHKHHHr 11 % Hra 6apo6ap). Arap;:I.a 6HprHHa AHTapKTH-
,1J.aMy3.JIapHHHHr Y3H 3pH6 KeTca, ,LI.yHeOKeaHH..cyBHHHHr caTX;H 40 I'll KyTa-

pH.lraH 6y.'1yp 3,'1.H. .
fpeH.'IaH,1J.HHBa AHTapKTH,Ua MY3.1HK.lapH yCTKH Ty3H.'IHWH TeKHC rr.JIa-

TO 65r.JIH6, ,LI.eHrH3103H,1J.aH3Hr 6a.'laH,1J.)l{O~.'IapH 3300 I'll ,1J.aH4000 I'll raqa
(AHTapKTH:I.a,Ua) eTa,1J.H.

MY3J1HKJlapHlfHr reOJlOrHK HUUI. MY3.'1HK TOF qYI\I\H.'IapH,1J.aH coH:.JIapra
TOMOH 6Hp Heqa MHHr 1'11

3
x;a)l{M,1J.aeMHpHlii KytIHra 3ra.

MY3.'1HK aTpo¢H,UarH TeMnepaTypaHHHr KeCKHH y3rapHwH, tiyHOHqH,
KyH,1J.y3HHCH6, KeqaCH COBH6 KeTHWH HaTH)I{aCH,1J.aTOF )l{HHC.JIapHHH eMH-
pa,1J.H,6y COB Y I\,LI. a H H Y paw ,LI.e6aTa.'la,LI.H.My3 yCTH,1J.am CyB My3
epHI\.JIapH,UaH ym6, yHHHr HtIHra TyWH6 My3.'1aH:,1J.H,My3 x;a)l{MH KeHraH,UH
Ba My3 oCTH,1J.amep eMHpH.'Ia,1J.H.by I'll Y 3 0 C T H H Y P alII H ,1J.e6aTa.'la-
,1J.H.MY3.JIHK MaccaCHHHHr 60CHMH (1 1'11

3
My3 - 890 Kr) x;aM )l{y,Ua KaTTa

eMHpHw HW.JIapHHH 6a)l{apa,1J.H. YHqa l\a.JIHH 6y.JIMaraH (100M) My3 X;OCH.JI
6y.JIHWH Ba x;apaKaT ,1J.aBpH,1J.aaTpo¢Hra (Tamra) 9,8.10

5
ITa (KeHraHHllI

K03¢1>HQHeHTH) 60CHM 6epa,1J.H. Y XYMH OMOtIra yXllIa6 TeKHC.JIHK,1J.a
10 I'll f.aqa epHH x;aH,1J.araH,1J.eKyHH6 KeTa,1J.H,TOF )l{HHC.JIapHHH yH,1J.eK
MaH:,LI.a.'la6106opa,LI.H.MY3HHHr 6yH,1J.aHre0J10nIK HWHra 3 K 3 a p a l1.H 51
,LI.eH:H.JIa,1J.H.

MY3.JIHK y3 H:y.JIH,1J.ayqparaH l\aTTHI\ TOF)l{HHc.lapH Ba 1\05l.JIapHHMaH:,1J.a-
MaH,LI.aI\H.JIH6, MaH:,Ua.JIaHraH)l{HHC.JIapHH 0.lH6 KeTa,LI.H,ep 103aCH,LI.aKaTTa
tIYl\ypqa.JIap (Ky.JI.JIap) X;OCH.JIII\H.JIa,1J.H.MY3 acocaH yq XH.JI HW 6alliapa,1J.H:
1. EMHpHW, yH:HW, )l{H.JIO.JIaHHW;2. O.JIH6 KeTIlW; 3. AKKyMy.JIHQHH eKH
Tyn.JIaw.

lIlyH,LI.aH I\H.JIH6 My3.JIHK.JIapTOF )l{HHC.JIapHHHHr MaH:,1J.a.JIaHHWHraca6a6
- 65'.'1a,1J.H.MY3.JIHK x;apaKaTIl HaTlilliaCH)J.a t'IHFH.lraH erI\H3H1<;.JIap I'll ope -

H a .II a p )J.e6aTa.JIa,LI.lI.MOpeHa.JIap MY3.JIl1KHHHfTarH,LI.a, yCTH,LI.aBa HqH,1J.a
)l{OH.JIaWraH.1HrHra Ba TapKH6l1ra l\apa6 - OCTKH, yCTKI1 Ba I1qKH XH.'I.JIap-
ra a)l{panl.Jla,J.ll. Y CTKll MOpeHa.JIap aTpO¢;:I,am eH6aFpH)J.aH CHHl16 Ba yBa.JIa-
H1I6 My3.J1HKKa TywraH )l{HHc.'!.ap,1J.aHH60paT.

OCTKI1 MJpeHa.'Iap My3.JIHK rraH:)J.o6y.JIMac)J.aHOJI,1J.HHeMl1pH.JIraH M3TepHa-
a.l.1apHH My3JIHK CI1;I.HpIl6 Tyn.13wH;I.aH X;OCH.'I6y.JIraH. KeHHHqa.JIHK yHra
eH TOMOH,'I.2HBa yCT,LI.aHyBa.laHraH )l{HHCJlap epHl<;.'Iap,LI.aHTyWH6 I\YwH.JIa-
,LI.II.by Mo{::eHa.'IapHHHr aHpHM.'IapH )l{y,LI.al\aTTHI\ Ba yTKHp I\l:lppa.JIH 6y.JI-
raHH yqyH My3.'1IIK ;.;apaKaT I\H.'IraH Bal\T,LI.ayHHHr 103aCHHH CH.JI.'IHI\.'IaH)J.H,
TllpHaH:,LI.H, yH:H6 KeTa;:I,ll, xy.'I.lac, Typ.1H waK.l)J.am H3.'Iap 1\0.JI,1J.Hpa)J.H.
.MaCa.'IaH, My3.'1HK BO,LI.HH:.'Iapll,Tpor Ba Kap.'1ap, I\YH rreWOHa.JIapHra yx-
waw ep 103aCII)J.arH H3.'Iap wy.'lap ')I{yM.JIaCH,LI.aH)J.llp.



YCTKH eH MOpeHaJIap, aHHHI\Ca TOF BO,ll.HHJIapH,ll.aMy3JIHK THJIH yCTH,ll.a,
yHHHr IIeKKa TOMOHH,ll.al\aTOp Map3a IIy3HJJH6 eTa,ll.H. 5y MOpeHaJIap TOF
eH6aFpH,ll.arH :iKHHCJIapHHHr Hypa6, I\YJIa6 Ba CHJl)KH6 My3 yCTH,ll.aTynJIaHH-
WH,ll.aH X,OCHJI6yJIraH.

YCTKH ypTa MOpeHaJIap HKKH BO,ll.HHMY3J1HrHHHBr I\YWHJIHWH Ba eH
MOpeHaJIapHHHr 6HpJIaWHWH,ll.aH X,OCHJI6yJIa,ll.H. 5yJIap 6ab3aH My3 yCTH-
HHHr Y301\ Bal\T 3pHWH Ba HIIKH MOpeHaJIap IIHI\H6 I\OJ1HWH,ll.aHx,aM By:iKy,ll.-
ra KeJIa,ll.H. I1IIKH MOpeHaJIap qmpH 06JIaCTH,ll.a (My3JIHK X,OCHJI 6YJIa,ll.HraH
:iKOH) l\opHHHr YCTMa-ycT eTHWH Ba I\OP OpaCH,ll.a TOF eH6aFpll,ll.aH TywraH
:iKHHC 6yJIaKJIa pHHHHT I\OJIH6 KeTHWH,ll.aH x,aM X,OCHJI6y JIa,ll.H.

TOF My3JIHKJIapH CHJI:iKHraH,ll.a COHJIapHHHr eH6aFpHHH CHJIJIHI\JIa6 Ke-
Ta,ll.11. 1\a,ll.HMrH TOF My3JlHKJIapH x,apaKaTH Ba yJIapHHHr BeIIa MapTa cypH-
JIH6 yTraHHHH BO,ll.HHJIap WaKJIH,ll.aH 6HJIHW MyMKHH. M.Y3 OCTH,ll.aH 0l\H6
IIHl\l\aH CyB x,aM My3JIHK x,apaKaTH HaTH:iKaCH,ll.a X,OCHJI 6yJIraH COHJIap
IllaK:!IHHH 6Y3a,ll.H. .

ETI\H3HJIraH MOpeHaJIap OXHprH Ba OCTKH (,ll.OHHa5I)XHJIJIapra 6yJIH-
Ha,ll.H.

Ox H P I' H e K H II e K K a MOp e H a JI a p. BO,ll.HH My3JIHrH eKH
~OnJIaMa My3JIHKJIap y3 x,aB3aCH,ll.aH I\YHHra CypHJlH6 KeJIH6, 3TarH,ll.a
Y3~ 6HJIaH OJIH6 KeJIraH MaTepHaJIJIapHH (MopeHaJIapHH) eTI\H3a,ll.II. 5yH-
n.aII npoueCCHHHr MyTTaCliJI )J,aBOM 3TIIIllII)J,aH My3JIIIKJIa pHIIHT 3TarH Ba
qeKKaCII)J,a MOpeHaJIapHHHr l\aTOp Map3aCll X,OCHJI6yJIa)J,II (14- pacM).
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•
14- pacM. BOAHH My3J1HrHHHHr KyHAaJlaHr KeCHMH:

Ma - eH MopeHa; M - :9PTa MopeHa; P - H'IKH MOpeHa; T - Tor MopeHa (AOHRall).

OXllprll MopeHara x,aMMa MOpeHaJIap XIIJIH KeJIH6 l\ywII,la)J,II Ba yJIap
6Hj) :iKOH,ll.aTynJlaHa,ll.l1. 5y MopeHaHIIHr waKJ1II My3JlHKHHHr OXllprll IIeKKa-
cHHH aKC 3TTHpa,ll.H. TOF My3JIIIKJIapH oXllprll l\lOpeHaJIapHHHHr WaKJIH
dICmloH 65'J1IIO, 6aJlaH;I.J1lIrH 30-40 MeTp'la 6y.la,ll.H. OXIIprH MOpeHaJIap-
HIIHr Y3YH.1HrH Ba COHllra l\apa6 My3JIliK I,aHTfaHllHll eKll 60CII6 KeJIraHII-
HH 6HJl!'IW MyMKllH.

OCT K II MOp e H a .1 a p MY3.1IIK x,aB3aCli eKll Ji[,.lII;\\ y3rapII6
qeIOlHIIWH,J,aH l\lY3.1HK Ty61i,ll.arH Ba li'lII!I.arll MopeHaJlapHlIHr TYn.laHI1WI1-
)l.aH X;0CIIJI 6yJla;I.H. RYH,ll.a yCTKli, II'lKH Ba OCTKII MOpeHaJIap (My3JlI1K TII-
:IlIHIIHr Ba MY3HIIHr 1,HCl\apliWll x;aM,ll.a qeKHHIIWH,ll.aH) 6IIp-6IIPI1 61IJIaH
1\5·WII.1II5, 3Hr TarH,J,a 'lyKII5 l,o.laLJ.lL OCTKII ;\-lOpeHaJlap Tyn.'1aHraH ep.lap-
,ll.aril coli peJlbeqm y3V!ra XOC 6YJlH6, ,ll.apemp X;0CIIJI K.IIJlraH peJIbeep,J,aH
epapl, K.IIJla!I.H. OCTKII MopeHa.lap peJlbeqm 6aJIaH,ll.-naCT 6YJla;I.1I. TO-PJIap,ll.a
eH MOpeHaJlap CO\IIJI ylOMJlapHHH, ypTa MopeHa.lap BO)J,IIi:fypTaCII)J,a Y3Y-
HaCHra IIy3HJIraH ylOMJIapHH X;0CIIJI I\IIJ1a,ll.II. 1\onJIaMa MY3JIIIKJIapHIIHr
acOCHH MOpeHaJIapIIJ,a ypTa Ba COX;IIJI 6yrmra yHIIJIraH MOpeHaJIap 6yJI-
Ma H!I.II, 6yH!I.a epal\aT TeKHC Ba nacT-6aJIaH,ll. (Map3a) MOpeHaJIap peJIbeepll
X;0CIIJI 6yJla)J,H.

M.opeHa :iKI1HCJIapll l\aT-l\aT 6ym,laH)l.II, )l.aFaJI Ba TapKHOH XliJIMa-XliJI
65'JIa,l:H.

1\ a)l. i1 M I' H M Y 3 JI H K JI a p. 1\yfili aHTponoreH (nJIeHCToueH)
)l.aBpH!I.a MaTepIIKJlapHIIHr KaTTarHHa MaH)l.OHll My3 6HJIaH 1\0nJIaHraHJlIIrH
aHIIl\JIaHraH. X.03IIP 6y My3JIIIKJ!ap qeKIIHraH Ba 3pH6 KeTraH :>ROHypHH)l.a
MY3JlHK KeJITHpraH erl\II3HI\Jlap I,OJlraH. Keih1HrYI 100 HH,l )l.aBOMH;I.a OJIII6
60pI,wraH IIJIMH;1 Ta)l.l\m,oT IIllJIapll HaTII}!(aCllJJ,a ep 103II)l.a My3 6QClHll
KeM6pIIH, 10l\OPll Kap60H Ba TypTJIaM'lH )l.aBpJIap)l.a 6yJIraHJIllrH aHHI\JIaH- _
)J,II. :>KYl\Wa)l.aH, I1flII:P0l\I1MII3HllHr EBpona I,IICMll Ba Fap6IIH EBpona-
HlllIr KaTTarHHa MaHIl,OHH 6yH)l.aH 800 MIIHr, 1 MHJ1JIliOH vllI,lJ1ap OJI)l.IIH 6II P
Heqa Mapa My3 6HJIaH I\OTIJIaHraH. 5yH)l.aH TaWl\apll KaHa)l.aHHHr WIIMO-
JIliHll, fpeHJIaH)l.I1HHll Ba CCCPHliHr Fap6IIH CII6Hpb, lIhpI,lIH C1l6IIpb
yJIKaJlapllHll >;aM My3 l\OnJlaraHJIHrll aH II1,.1aH)l.II. 5y epJlap)J,arH My3JIliK
eTI,H3Hl\JlilPII: MOpeHaJIap, xapcaHr TOWJIap (3ppaTHK BaJIyHJIap), MopeHa
Map3aJlapll (03) Ba l\yi1 TIeWOHaJIapH wy6x;acII3 MY3 60CraHJIIIrJ1Il,aH )l.apaK
6epa)l.II. 5!Ha WyH II KypcaTHo yr Wll KepaKKll My3JIllK eTl\H3Hl\Jla pII)l.arH
xapcaHr TOWJIapHllHr TapKII61l wy )Koil)l.arll )KHHCJIap TapKHOlira TYFPll
KeJIMaH)l.H. M.aCaJIaH, Fap6IIH EBpona)l.aH, JIeHHHrpa)l. aTpoepllJ,aH TOrrllJI-
raH Tow.1apHH (rpaHIHJlap) MY3J1li;{ CKaH)l.H.IaBIHI Ba KO.1a 5IpHM opOJIJIa-
pII;I.aH KeJlTllpraHH MabJ1yM 6yJI)l.H.

!\a,llHVlfll MY3JlH;(Jlap X;OCHJI I\HJIraH eTl\1l3Hi\JIap TapKHJH Ba TY3HJIll-
WIlla l,apa6 l\yrHJ,ar1l1apra 6YJIl1:la)l.H:

1. :3 P paT H K B a JI y H JI a p, l\a)l.HMrH 1\0nJIaMa My3J11lKJIap KeJl-

THpraH FyJIa TOWJIap x;ap XllJI KaTTaJIHK,Il,arH TOF }!(HHCJIapHHHHr CHHlll\-
JIapll;I.aH 1l00paT 6YJIH6, yJ1apHHHf TapK1l61lwy ep)l.arll Ty6 }!(llHCJIap Tap-
KHJHra yxwaMafJ)l.H.

:3ppaTHK BaJIyHJIap 6ab3aH l\aTOp-l\aTOp 6YJ11l6, ep 6eTHra 'I1lI<;H6 eTa)l.ll,
6ab3aH CIIHHl, TOF }!(llHCJIapll:I.aH 1l00paT Map3aJIap yCTH:I.a }!(OHJIawa)l.H.
Ey.1ap)l.aH MopeHaJlap XYCYCllHTHnll 61l1HO OJIllJl yH'Ia l\IIHllH 3Mac.

u 2. M. 0 P e H a a M ep 11Tea T p JI a p H - MapKa3HH 'IYl\YP 1\1lCMH
KYJI)l.aH II60paT 6yJl1l6, 6Hp TOMOHll KOHyCCllMOH TeKllC:JIHKKa TyTawH6



KeTa)l.H, lJ.Yl\yp.nHK eH TOMOH.napH My3.nHK Ba )l.ape.nap Ke.nTHpraH IllaFa.n-

.nap (cynalJ.a.nap) (1H.naH l\on.naHraH.3. a 3 .n a P _ Kana Map3a.nap 6y.nH6, OT e.n.napH Ka6H Hm.nraH

pe.nbe¢ IllaK.n.napH 51l\l\O.n KypHHH6 Typa)l.H. Y.nap l\on.naMa My3 3TarHra

Ke.nTHpraH e1l\H3p.l\.nap)l.aH H60paT)l.HP·4. B a .n y Hap a .n a III f H .n Jl a p - My3JlHK cypH6 KeJl[aH K.aT-
.naMH aHHl\ 6y.nMaraH Ba.nyH Ba rH.n)l.aH H60paT )KHHc.nap)l.HP· By.nap Ky-
nHHlJ.a KeHr MopeHa aM¢HTeaTpHHHHr MapKa3H

H
lJ.Yl\YP l\HCMHHH l\on.na6

eTa)l.H, TarH1lHHr 103acH HOTeKHc 6y.nH6, Y ep.nap)l.a )Ky)l.<l Kyn KHqHK KY.n-

}lap 6op.5. <P Jl 10 B H 0 r .n 51U H a Jl e T l\ H 3 H l\ J1 a p - My3 Ba cyB.nap
'0J1H6 KemHpraH eTl\H3Hl\J1ap. YJ1ap l\a.nHH l\aTJ1aM.nH l\yM, l\YMOl\ Ba rHJ1-
J1ap)l.aH H60paT. lOnl\a l\aBaTJ1H (0,5 Ba 1 MM) eTl\H3Hl<.J1ap J1eHTaCHMOHfHk

J1ap )l.e6 aTaJ1a)l H.6. 1\ y H n e III 0 H a J1 a p B a C H J1J1 H 1\ l\ 0 51 T 0 III J1 a p 103aCH

lJ.H3Hl\J1ap 6HJ1aH l\onJ1aHraH, 6y qH3Hl\J1apra l\apa6 HJ1rapHrH MY3J1HKHHHf

KeJ1raH TOMOHHHH _aHHK,J1aIll MyMKHH.
AJ1bn MY3J1HKJ1apH YIlla Bal\T)l.a x.03HprH)l.aH Kanapol\ MaH)l.OHHH 3raJ1-

J1araH. MY3J1HK 3Hr Kyn Tapl\a.nraH )l.aBp)l.a fap6HH AJ1bn TOF.napH 6yTyH-
J1aH My3 OCTH)l.a l\oJ1H6 Ke1raH, 6a'b3H 6Hp 3Hr 6aJ1aH)l. qYl\l\HJ1aprHHa My3-
}l.aH qHl\H6 TypraH. AJ1bn TOF.napH)l.arH BO)l.HH My3J1HKJ1apH 400-500 M

a6c0J1lOT 6aJ1aH)l.JlHKKaQa 1YIllH6 KeJ1raH.
MY3 60craH )KOHJ1ap)l.a My3HHHr l\a.nHHJ1HrH, Maca.naH, HopBerH51)l.a

2-3 MHHf M, KOJ1a 51pHM OpOJlH)l.a 1000 MeTpratIa 60praH.
!\a)l.HMrH MY3J1HKJ1apHHHf H3H CH6Hpb, amoH, KY3HeUK aJ1aTOBH,

Ca51H, 5I6J10HOBOH TOFJ1apH)l.a 51XIllH cal\J1aHraH. CH6HpHHHf 6Hp l\HCMHHH
l\onJ1araH My3J1HK 4 M.nH KM2 MaH}l.oHHH TaIllKHJ1 3TraH. EBponaHH

Hf

5,5 MJ1H KM
2

Man)l.OHH My3 6HJ1aH 6aH)l. 6yJ1raH. !\a)l.HMrH My3J1HK HnH¢o-

l\HMH3HHHf
30% Man)l.OHHHH HIllFOJ1 3TraH.

TypT.naMtIH )l.aBp)l.a TypT MapTa (K. K. MapKoB 1967 H) My3 6ocraH.
EyJ1ap: EBpocHe}l.a, [peH.naH)lH51 6HJ1aH 6Hpra IllHMo.nH

H
AMepHKa)l.a Ba

AHTapKTH)l.a)l.HP. T-ypTJ1aMtIH (nJ1eHCToueH) )l.aBp)l.arH MY3.nHKJ1ap l\onJ1a-
raH 51J1nH MaH)l.OH 37,2 MJ1H KM2 6yJ1H6, 6yH)l.aH 9,5 MJ1H KM

2

EBpocHera,
13,7 M.nH KM2 IllHMOJ1HH AMepHKara, 13,5 M.nH KM

2

AHTapKTH}l.ara, 0,5 M.nl1.

KM
2

ra 5l1<.HHH)KaHy6HH AMepHKara T-yFpH Ke.nraH.
Ep IllapH)l.a n.nHoueH Ba aHTponoreH )l.aBpJ1ap}l.a My3.nHK Bal\T-Bal\TH

6HJ1aH IllHMOJ1)l.<lH )KaHy6ra ToMOH 60CH6 Ke.nraH. ByHra My3J1HK eTl\H3HI<.-

.napH Ba IllaKJ1J1apH 51l\l\0J1 )l.aJ1HJ16-YJ1aOJ1a)l.H.
fap6HH EBpona, IllHMOJ1HH AMepHKa B3 CCCP EBpona 1\HCMHHH 1\a}l.HM-

)l.a My3J1HKJ1ap .6ocraHH B3 yJIapHHHr 1\aflTraHH x.a1\H)l.a 0J1H6 6opHJ1raH
K-yn HHJ1J1HKHJ1MHH TeKIllHpHIllJ1ap 6y )KOHJ1ap)l.arH MopeHaJ1ap My3 x.apa-
KaTH 6HJ1aH KeJ1THpHJ1raH.nl1THHH K-ypcaT)l.H. By )!{OHJ1ap11,arH MopeHaJ1ap
6HP HeQa l\aTJ1aM x.

oCHJ1
l\HJ1raH. By l\aTJ1aMJ1ap ocTH)l.arH opaJlHl\ eTl\H-

3HK.Jlap (l\yM, rHJ1, JIecc Ba -YCHMJ1HK-x.aHBoH l\OJ1)l.Hl\J1apH) x.

aM

My3 x.apa-

KaTH)l.aH )l.aJ10J1aT 6epa)l.H.IllyH)l.aH l\HJ1H6, CCCP EBpona l\HCMHHH 4 MapTa My3 60craH 6yJ1H6,
yJIap fap6HH EBpona)l.a 1\a6y.n l\HJ1HHraH My3J1HK )l.aBpJ1apHfa Tal\l\ocJ1a6
[lOHU, MHH11,eJ1b, PHCC Ba BlOpM )l.eraH HOMJ1ap 6HJ1aH, yJ1ap opacH)l.afH
opaJIH1\ )l.aBpJ1ap rlOHU-MHH)l.eJIb, MHH)l.eJ1b-PHCC Ba pHCC-BlOpM )l.e6 aTa.nap
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CH5!T)'pTJIaMlIH ,naBp CY3H ypHHra aHTpOrrOreH ,ne6 aHTHWHH Ba rrJIHOu.elf.
HHHr JOi\OPH I,HCMHHH aHTporrOreH ,naBpHra i\YWHWHH x;aM TaKJIH¢ 3T,nli.

A;\ly,nape 6H.laH CHp,napeHHHr a.:r"lJOBHa:I eTi\H3HI\JIapH S-pTa OCHe,na
aHTporrOreH ,naBpHHH I\H::MJIapra 6y.1HW yllyH HMKOH 6epa,.'l.H. .

$tpTa OCRe 1'eppHTOpHHCH,'I.a HeoreH ,naBpHHHHr OXHpH Ba aHTporrorel{ i
60w.lapH,na ep J03~CHHHHr KyTapHJ1HWH, i\HCMaH lIyKHWH, ep epHJIHWJIapli;
ca6a6JIH KeCKHH y3rapHw PYH 6epraH. By,naBp AJIbrr TOF 6ypMaJIaHliWIi;
,naBpHra TyFpH KeJIa,nH. By TOF 6ypMaJIaHHWH ,naBpH,na THHwaHb TOPI
CH::Te;\laCH KyTapH.'ll16, X;03HprH waK.1H By>Ky,il.ra KeJIraH. Ep 6Hp,naH Ky.
TapH.1MaraH, aJI6aTTa, y rOl\o lIyKH6 x;aM TypraH, 6y X;OJIHH,nape3p03HHCH.
HHHr pHBO>KJIaHa 60praHJIHrHuaH Ba ymIHr

o ~
11J1rapH X;OCHJlK)1JIraH Teppa·

ca.lapH,naH 6HJIHW MyMKHH. $tpTa OCHe,iI,aaHTp ~oreH ,iI,aBpH,na P H 6epral{
KyTapHJIHW Ba 3P03HH rrpOu.eCCHHH acocaH TypT 60CI\HlIra 6yJIa,nHJIap
(22- >Ka,nBaJI) J\aM,na yJIapHH 3P03HH aKKyMyJIHTHB u.HKJIJIapH ,ne6 aTaH,iI,H.
Jlap (1O. A. CKBOpU.OB Ba H. D. BaCHJlbKOBCKHH, 1942-1950),

22- )K a II B a JI

AHrponoreH .'J.aBpIlHH $l'pra OClfe ylfyH rY3HJlraH cxe:waCH (CKBOPlfoB EO. A. Ba
. KOCU ..It/iOBCKUU H. n. 6)'ihl'la)

.llaBp I 3noxa (6YJlHM) I Acp (51PYC) I I1HlleKc

0 :x:
CHpllape KOMnJleKCH 04Gdt: :x: 0) fOJlou.eH::r

00) 0 IOI\OPII nJleiiCrOu.eH ~1Hp3alfYJl KOMnJleKCH 03 glE-Cl..c... u SlpTa nJleiiCTOUell TowKeHT KOMnJleKCH 02 tch,=E- O) l\yiiH IlJleiiCTOu.eH C)'~ KOMnJleKCH 01 soh:x: t:;
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TypTJIaM'{H ,naBp My3JIMKJlapMHUHr By}Ky,ll,ra KeJlUW ca6a6JIapu. Espa-
rra MaTt'pHrH,na TypTJlaMlIH .n:aBp.n:aHi\JJHMHHHr 6vtp HeY:3 MapTa )'3rap~aH-
JlHrH OJIHMJIapH:vIH3TOMOHHuaH aHHI\JIaHraH. YqJIaMqH .n:aBp OXHpH, TypT-
JIaMqH .n:aBp 60wJIapH.n:a EBporra Hl\JIH:vIH HH1\oHT,na COBH6 KeTa.n:H: AJIbrr
Ba KaBKa3 TOFJIapH My3 6H,laH i\orrJIaHa,nH. CyHrpa 5IHa 03POl\ Bal\T 1\aBo
H::H6 KeTa.n:H, yH.n:aH KeHHH HI\JIHM 5IHa J\aM COBHS KeTa,il.H, My3 ¢ai\aT 6a-
JlaH.n:TOF"lH Y.1Ka"lapHHrHHa 3Mac, TeKHCJlHKJIapHH x;aM 3raJ1JIaH,iI,H. l\1.Y3
eTi\H3HI\JlapH opacHuaH TOrrHJIraH YCH:vIJlHK Ba x;aHBoH i\OJI,nHI\JIapH 6y
My3JIHKJIap ypTaCH,.'l.a Y301\ Bal\T (150-200 MHHr HHJI) H:IIHI\ HI\JlHM 6yJI-
raHHHH KypcaTa.n:H.

I1l\JlHM COBH6 KeTraH Y30l\ ,naBpJIap,iI,a My3JIHK x;aTTO )J.Herrp Ba .uOH
,iI,ape.lapHHHHr )'pTa OI\HMHralla TyllIH6 KeJIraH. I1CCHI\ HI\JlHM i\apop Torr-
rall, 6y My3.1HK"lap 3pH6 KewaH. lllyH.n:aH I,H.1Il6, HCCHl\ Hl\J1HM 6HJIaH
COByl, HI\.lli;\1 a.1MaWHHH6 TypraH. HHX;OHT, IfCCHl\JII,JIHM yCTyHJ1HK i\HJIH6,
TeKHC.1HK My3,naH 6ywaH,nH. EBporra H~.'IHMH aCTa-ceKHH J\03HprH X;OJIaTra
Ke"la.n:H. Bowl\a KOHTHHeHTJIap,na x;aM TypTJIaMqH .n:aBp,iI,arH My3J1HK Ba .
My3J1HKJIapapO .n:aBpJIapHH aHHl\JIaW MyMKHH 6yJI,nH.·I1l\JIHMHHHr 6yH,iI,aii
KeCKHH Y3rapl:lllIHra HH:vIaca6a6 6yJlraH. )\03Hplla ¢aH 6y CaBOJIra i\aTbHH
6Hp >KaB06 6epa OJIMai1,nH. By x;al\,n3 >Ky,na Kyrr rHrrOTe3aJIap MaB>Ky,n,
x;03HprH 3aMOH reorpa¢ Ba reoJIOrJIapH opacH,na TypTJIaMlIH ,naBp My3JIHK-
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.'IapH 6HJIaH a"lbrr oporeHe3HHHHr oXHprH ¢a3acH ypTaCH,iI,a aJlol\a 60pJIIirH
)\ai\H,narH ¢HKpHH i\YBBaTJIOBlIH OJlHMJIap x;aM 03 3Mac. KYllJIH KyTapH-
.1lilllJIa p ep J03H,na 6aJIaH,n TOF peJIbe¢HHH By>Ky,iI,ra KeJlHWHra OJlH6 KeJI,nH-
KH, y nJIaHeTaMH3,na x;aBO Ba ,neHrH3 0i\HMJIapHHHHr, HCCHI\JIHK )\aM,na
HaMJIHKHHHr 6Hp TeKHC Tal\CHMJIaHHWHra xaJIaJI 6ep,nH. BaJIaH,n TOFJIH
yJIKaJIap,na aTMoc¢epa eFHHJIapH i\OP Ba My3ra aHJIaH,iI,H. TOFJIH YJIKaJIap
My3 6HJIaH TyJIraH,naH cyHr, opTHi\lIa .My3JIap· naCTJlHKKa CHJl>KH6 TylllH6
Ke"lraH. DaCTJIHKKa TylllH6 KeJIraH My3, aJI6aTTa, 6y epHHHr e3 TeMnepaTy-
paCHHH COBHTa,nH, HaTH>Ka,na, i\Hlll,na ei\i\aH i\OP Te3,J.a 3PHI1 OJIMaH, HHJI
caHHH yCTMa-ycT TynJIaHH6 60pa,iI,H.

£3HH ypTalla TeMrrepaTypacHHHHr nacaHHWH 6Hp i\aHlI3 ca6a6JIa pra:
>KOHHHHr ,neHrH3 caTX;H,naH 6aJIaH,iI,JIHrHra (JOI\OpHra TOMOH x;ap .100 M ,na
TeMnepaTypa 0,6° naCa5I,nH), >KOHHHHr reorpa¢HK KeHrJIHrHra (I\YT6JIapra
60praH capH COBYi\POi\ 6yJIa,nH), l\yelll,naH Epra Tyllla,nHraH Hyp llla<p<po¢-
JIHrHHHHr KaMaHHwHra, l\yelll HypHHHHr KaM COllHJIHlllHra Ba 60111l\a
ca6a6JIapra 60FJIHi\. By ca6a6JIap HlIH,na l\yelllHHHr Hyp COllHWH aJIOX;H,na
3bTH60pra 3ra. l\yelll HypHHHHr COllHJIHWH 3KJIHITTHKa i\H5IJIHrHHHHr Y3-
rapHlllH eKH Ep op6HTacHHHHr 3KcueHTpucHTeTHra KyllHwH, e 3ca nepHreH
HYi\TacHHHHr CH.l>KHlllHra 6oFJIHi\ 6YJIHlllH MyMKHH. 3KJIHITTHKa i\HHJIHrH
40400 HHJI M06aHHH,na 22-24,5° ypTacH,na y3rapH6 Typa,nH (K. K. .Map-
KOB, 1967). _

IOrocJIaBHH MaTeMaTHrH MHJIaHKOBHq l\yelll pa,nHau.H5ICHHHHr 650 MHHr
HHJI ,naBOMH,na TYPJIH'KeHrJIHKJIap,na i\aH,naH y3rapraHJIHrHHH X;Hc06JIa6
lIHi\i\aH. Y l\yelll pa,nHaUH5ICHyll MapTa KyllaHH6, TypT MapTa KaMaHraHJlH-
niHH aHHi\JIaraH. ByHHHr i\H3HFH lllyH)J.aKH, reOJIorJIap aHHI\JlaraH TypTTa
My3JIHK ,naBpH Ba 6yJIap ypTaCH,n:arH YllTa opaJlHi\ ,n:aBp l\yew pa,nHaUH5I-
CHHHHr Y3rapHlllHra MOCKeJIraH. MHJIaHKOBHlI )\HC06H 6YHHlIa ,nacTJIa6KH
6HpHHlIH My3JIHKJIapapO ,naBp 67 MHHr HHJI, HKKHHlIHCH 191 MHHr HHJI,
HHX;05ITYllHHlIHCH 64 MHHr HHJI ,naBOM 3waH ..MHJIaHKOBHlI 6y x;o,nHca HK-
KaJIa i\yT6,na 6up Bai\T,na 6YJIMaH,nH, ,neH,nH. BHpOi\ X;03HprH TeKWHpHlllJIap
MY3JIalil Ba My3 60CHlil HKKaJIa i\yT6,n:a 6Hp Bai\T,na pyH 6epraHHHH Kypca-
Ta,nH. ByH,naH Tallli\apH, 6y x;o,n:HcaEp TapHxH,na ,nOHMpyH 6epH6 Typa,nH-
raH 6yJIca, yTraH x;aMMa reOJIOrHK p,aBpJIap,n:a My3 60C;HlllH KepaK 3,nH.
J1eKHH naJIe030HHHHr Op,nOBHK, ,neBOH Ba Me3030H,n:a, KaHH030HHHHr naJIe-
oreH ,naBpJIapH,na 6yH,naH )\o,nHca pyH 6epMaraH.

.ue feep-BaJITHKa ,neHrH3H aTpo¢H,na My3 i\aHTraH,naH i\OJIraH JIeHTaJIH
rHJI i\aTJIaMJIapHHHHr COHHHH X;Hc06JIa6, BaJITHKa ,neHrH3H 12 MHHr iiHJI
HJIrapH My3,naH 6ylllaraH Ba 5IHa AHUHJIOBO KyJIHra OKeaH CyBH KHpH6
KeJIraHHra 5 MHHr HHJI 6yJIraH; 6y KyJI HJIrapH x;03HprH BaJITHKa ,n:eHrH-
SHHHHr ypHH 6yJIraH ,neraH xyJIOcara KeJIraH. BHH06apHH, 6y MabJIy-
t>10TJIapaCOCH,n:aTypTJIaMlIH ,naBp,na 6yep,naH 6Hp i\HCM My3HHHr i\aHT-
raHHHH HHCOHY3 Ky3H 6HJIaH KypraH ,n:ecaK x;aM 6YJIa,n:H. 4yHKH 6H3ra
MabJIyMKH, MHCp Ma,n:aHHHTH6yH,naH 9 MHHr HHJI.HJIra pH By>Ky,nra KeJl-
raR .

.u 0 H M H:if My 3 JI 0 i\ e P JI a p. KOHTHHeHTJIap,narH My3JIHK
~o,nHcaCH ~ai\H,n~ ranHpraHHMH3,n:a ,nOHMHH MY3JIOi\ epJIap x;aI\H,n:a )\aM
i\HCi\alla aHTH6 yTHlil sapyp.

Ep lllapHHHHr ,ne5IpJIH 1/4 i\HCMH,.'l.aHHJIJIHK ypTalla Tet>mepaTypaJIa p
MaH¢Hl'I (0° ,naH naCT) 6yJIraHH yllyH ep J03aCHHHHr Tynpoi\-rpyHT i\orrJIa-
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" MH YH 103 x;aTTO MHHr HHJIJIa6 My3JIa6 (TyHmO) eTa,ll.H. Ep IIycTHHHHr

..' , u" U u

6yH,lI.aHTyHmo eTraH I\HCMJIapH ,lI.OHMHIiMY3JIOl\JIap eKH Kyll HHJIJIHK My3-
JIOI\ epJIap ,lI.eHHJIa,ll.H.ByH,lI.aH epJIap,ll.a ep OCTHCyBH x;aM My3 X;OJIaTH,lI.a

6yJIa .
CCP ,lI.a,lI.OHVlHHMy3JlaO erraH ep.lap IllWvlH,lI.a - l\yT6ra 5II\HH )l{OH-

alllraH 6yJlH5, Ma:VIJIaK3.THVlH3M3.Hj,oHw:m.-Ir 47% HHH 3ra,1.1aif,ll.H. ]1.oH-
HH MY3JIOl\HHHr )l{aHy6HA 'IerapaCH 05;:>Y'IeBHw-rr KypcamWH'Ia ApxaH-

reJlbCK,lI.aH60w.laHHo, ITe'Iopa, OSb, EHH(:eif ,lI.ape.lapli 6yH.la6, TaXMHHaH
65° IllHVI. KeHrJIHK,lI.aHyTa,ll.H. By 'Ierapa TypyxaHCK'l.a 6Hp;:I.aH )l{aHy6ra
6ypHml6 TyIllHO, MOHrOJIHHHHHr IllH\1J,1Hal\i1CMIiHH 5'3 H'IHra 0,lH6, AMyp
,lI.apeCHra 'IHl\a,ll.H.

]1.oHMHH MY3JIol\JIap )l{aHy6pol\j,a x;aM y'Ip a?i,ll.H, aKCHH'Ia, IllHMOJI,lI.~
MY3JIOl\ epJIap y'IpaMa?i,ll.HraH )l{o?iJlap x;aM 6ep'. YMyMaH O,lEaH,lI.a, ,lI.OHMHH
My3JIOI\ epJIap - 2° ,lI.aBy)l{y,ll.ra Ke,la,ll.H. Arap I\OP l\a.JIHHeFca, y Tyrrpol\-
HH My3JIaw,lI.aH caI\JIa?i,ll.H. lIIyH,lI.a?i )l{o?iJIap x;aM 60pKH, HHJ1"lHK ypTa'Ia
Tel\mepaTypa - 6° Ba - 8° 6yJlca-,lI.a, ,lI.OH:VIHHMY3JIOI\JIap 6yJIMaH,lI.H,
6ab3aH ?iHJIJIHK ypTa'Ia TeMrrepaTypa + 4° 6y"lraH )l{ofwap,ll.a x;aM M~3-
•101\ epJIap y'Ip a?i,ll.H, 6yH,lI.a?i )l{o?i"lap,ll.a x;aTTO I\HW,lI.a x;aM I\OP eF-
MaH,lI.H. .

MY3JIOl\JIapHHHr X;OCHJI6YJIHWHj,a TYIIpOI\-rpYHTHH~r TapKH6H x;aM
KaTTa POJIb yHHafl,ll.H, 'IyHKH 6ab3H l\aTJIaMJIap,ll.a CyB TyIIJIaHa,ll.H, 6ab3H
6HpJIapH Y3H,lI.aHCyBHH YTKa3Ho lO60pa,ll.H. TypFyH cyB ~Y3~0I\HI1Hr By-
)l{y,ll.ra KeJIHWHra ep,ll.aM 6epa,ll.H, 'IyHKH My3HHHr HCCHK;JIHKYTKa3HW 1\0-
6HJIWnH CyBra l\aparaH,lI.a TypT 6apaBap OpTHl\. TyrrpoK;HHHr

~

lOK;opH l\aT-
JIaMH MY3JiaraH,lI.aep epHJIHOCOBYK;'IYK;YP..IHK )l{oflJIapra'Ia Te3 yTa 60pH6,

HrH l\aTJIaMJIap MY3JIa6 60paBepa,ll.!'1. E3,l1.a ¢aK;aT TyrrpOI\HHHr yCTKH
l\aTJIaMHrHHa 3pHH,lI.H.HaM TyilpoK; I\YPYK; TyrrpoK;K;a K;aparaH;:I.a 'IYK;YPpoK;
MY3JIaH,lI.H.My3JIOK; epJlapHHHr K;aJIHHJIHm )KaHy6,l1.a40 CM,lI.aH 80 M ra'Ia,
WHMOJI,lI.a3ca (5!KYTCK aTpO¢H,lI.a) 100-500 M ra'Ia, lIInHu6epreH,lI.a 230 M
ra'Ia 60pa,ll.H, aifpH'J x;oJIJIap,ll.a)l{aHy6;:I.a, Mac.aJIaH, 4HTa,ll.au30 M, Bywy-

JIef! CTaHUHHcHeHH,lI.a70 M l\aJIHHJIHKj,a MY3JIOK;epJIap y'IpaH,lI.H. MY3JIOI\-
napHHHr pHBO)l{JIaHH6 60PH~H peJlbe¢ra, yCH:VI;;'HKJIapra Baj,apeJIap pe=
)l{HMHra x;aM TabcHp 3Ta,ll.H. EH6amp THK 6yJIHO, yHHHr 1ll\HHH,lI.aH ,lI.ape
01\H6 yTca, ep yH'Ia 'IYI\YP MY3JIaMaf!,lI.H, 'IyHKH oK;ap CyB MY3JIOK;HH~r
3pHI.!1Hra ep,ll.aM 6epa,ll.H. MY3JIOK; epJIap,ll.a yCHMJIHKJIap 'IYI\YPu TOMHp ell
C'.lMaH, ,lI.apaxT KaCaJIJIaHa,ll.H. ]1.0HMHH MY3JI0K; Tapl\a,lraH yJIKaJIap,ll.a
KapcT X;o,ll.HCaCHrayxwaw yIIK;oH,lap, yrrHpHJlraH epJlap y'IpaH,lI.H. By
x;o,ll.HCaep OCTH,lI.arHHXJIa6 1\0JIraH My3 (mj,poJloKKOJIHT) Hll 3pH6 KeTHWH-
~aH X;OCHJI6yJIa,ll.H.

Ol\ap cyBJIapHHHr reOJIOnIK HWH ep lO3H,lI.am cYBHHHr aHJ1aHMa x;apa-
l<aTlf,ll.aHBy)l{y,ll.ra KeJIraH eFHH-CO'IHH HaTH}KaCH,lI.apyH 6epa,ll.H. Ep lO3Hra
TYlllraH eFHHJIap (eMFHp, 1\0p) , MY3 Ba 6owK;aJIap cyBra af!JIaHH6, 6aJIaH,lI.
epJIap,ll.aH rraCTJIHKKa TOMOHl\apa6 0K;a,lIJl. BYH,lI.a oK;ap CYB ep lO3aCHHH
eMHpa,ll.HBa yJIapHH 0K;H3H6 KeTa,ll.H. Ol\ap cYBJIap IIaH,lI.O6YJIHIllH Ba ep
I03aCHHHHr Ty3HJIHWHra Kypa Y'Ira: BaI\THH'Ia Y3aHcH3 0l\ap cyBJIap, Bal\-
l11H'Ia Y3aHJIH OK;ap cyBJIap Ba ,lI.OHMHiiY3aHJIH oK;ap C BJIapra 6ymlHa,ll.H ..

'"

:3 p 0 3 H II 1. :3P03Hll IIpoueCCH acocaH BaI\THH'Ia Ba ,lI.OHMHH0l\ap
cyBJIapHHHr ep lO3aCH,lI.arHl\aTJlaMJIH Ba MaCCHB)l{HHCJIapHH yHH6, eMHpH6,
!OBH6 KeTHUIH,lI.aHH60paT,lI.Hp. :3p03Hll IIpoueCCH HJIHI\ Ba I\YPYI\ HI\JIHMJIH
06JlaCT.lap,ll.a X;yKMpOHJIHKI\HJIyB'IH reOJIOrHK )l{apaeHJIap,ll.aH X;Hc06JIaHa-
,lI.H. TaXMHHHH X;Hc06Jlapra l\aparaH,lI.a 26% ep lO3aCH 3P03Hll TabCHpH,lI.a-

,lI.HP~ .
Y 3 a H C H 3 B a 1\ T H H 'I a 0 1\ a P C Y B JI a p H III H . Ep lO3a-

CHra el\l\aH x;ap TOM'IH eMFHp ep IIyCTHHH 03MH-KyIIMH eMHpa,ll.H. By l\a,ll.HM
3aMoH.lap,ll.aH 6epH MabJIyM. I\a,ll.HMrH pHMmIK,lapHHHr «TOM'IH TOWHH
Tewa,ll.H»,lI.eraH >\HKMaT"lH CY3H x;aM 60p.

Ba"laHMaH TywraH TOM'IHJIap ep lO3aCH,lI.aKH'IHK-KI1'IHK 'IYl\yp'IaJIap
XOCH.l I\HJIa,ll.H.'·
. Ty6 )l{HHCJlap' lO3aCH ¢H3HK Ba XHMHK Hypaw Max;cYJIOTH 3JIlOBI1aJI

eTI\H3HI\ 611JlaH 1\0II,laHraH 6yJIa,ll.l1, wYHI1Hr Y'IY.H eMfl1p cyBJIapH
TabwpHra Ty6 )l{HHC,1ap 6eBOCHTa ;W'I KeJIMaH,lI.H. EMFHp cyBJIapH TOP
)l{I1HCJIapHra ¢al\aT )l{y,ll.a I\Hll eH6aFHp Ba 1\01lJIH O'IHI\ epJIapra llXIllH
TabCHp I\IJ.Tm6, y ep,ll.arH )l{HHCJIapHH eMHpa,ll.l1.

KYIIHH'Ia eMFHp Ba I\op cyBJIapH x;ap l\aH,lI.aH TOF )l{HHCJIapl1ra Tab-
CHp 3TH6, yJIapHH (mJI, I\YM, OX;3.KTOW,rHJIJIH CJIaHeUJIapHH) 03MH-KyIIMH
lOsa,ll.H, CH,lI.Hpa,ll.H.EMFHp cyBJIapH HHFHJIH6)l{YllK X;OCHJII\HJIryH'Ia eHH-
JIH6, Y3aHCH3 0K;a,ll.H.,

r.TeKI1C epra ~I\l\aH el\'lFHp CYBHHI1Hr 6Hp I\HCMH epra CHHra,ll.H Ba TOf
)l{HHCJIapHHH KaMpol\ CI1,l1.HpH6lOBa,ll.H.BHpOI\ ep lO3H,lI.aTeKHC epJIap )l{y,ll.a
KaMiy'IpaH,lI.H. I\Hll epJIap,ll.arH cyBJIap Imwa6 6YHH'Ia IIaCTra l\apa6 y3aH-
CH3 01\116HyJI,lI.ay'IparaH HyparaH )l{HHCJIapHI1cypl16 KeTa,ll.HBa HaTH,Ka ~a
KaTTa 11m 6aMa pa,ll.H.

BYHI1 l\yHH,lI.afH ¢opMyJIa,ll.aH KYPHW MyMKHH.

BYH,lI.a K - CYBHI1x;apaKaTra KeJITHpa,ll.HraH Kyll, m - CyB MaccaCH,
V - CyB 0I\HMHHHHr Te3JIHrH. ]1.eMaK, Ky'I cyB MaccaCHra npoIIopUHOHaJI
6yJIH6 CYB 0I\HMHHHHr Ksa,ll.paTHra TeHr 3KaH.

~

]1.ape Y3aHH,lI.aCyB l\aH'Ia Kyll 6yJIca, wYH'Ia Te3 0l\a,ll.H Ba yHHHr eMH-
pHIll I1WH Ky'IaH,lI.H."

TOf eH6aFHp,ll.a 0l\ap cyBJIap HyparaH )l{I1HCJIapHH Ba MHHepaJI 3appa-
a.lap~.H Y3H 6HJIaH 01\113H6KeTa,ll.l1.Ep lO3aCH KynpOI\ I\Hll 6yJIca, Tyma-

eTraH e:-'lFHp cyBJIapHHHHr lOBHIll, CH,lI.HpI1WHWJlapH Te3JIawa,ll.H. By X;0JI
TOfJIH YJIKa.lap,ll.a aifHHK;ca 5II\I\OJI KypHHa,ll.H, 'IyHKH 6y epJIap,ll.a KyrrflH'Ia
ce.l 6y.1116 Typa,ll.H. BYH,lI.aH )l{oflJIap,ll.am yCHMJIHKJIap l\aJIHH YPMOHJIap,
ailHHl\ca TporrHK 5'pMOHJIap, x;aTTo THKueH6aFHp,ll.arH lOBHW rrpoueCC.JTapH-
~H x;aM 6l1pMyH'Ia CeKHHJIaIllTHpa,ll.H. YCI1MJIHKCI13Ba yCHMJIHK cHifpaK
yca,ll.l1raH epJIap,ll.a3P03HH Ky'IJIH 6yJIa,ll.H. ]1.awT Ba 'IyJIJIap,ll.a yCI1MJIHKJIap
CI1~paK 6YJIca-,lI.a, eFHH KaM TywHWH ca6a6JIH 3p03HH rrpoueCCJIapH cy-
caHH6, lllaMOJIHHHr I1WI1 aKCHH'Ia yCTyH Typa,ll.H.

1 3P03Ufl - eMl1pMOI\, :5'iiMOI\ JJ;eraH MabHOHI1 611J1JJ;1IpaJJ;11.

2 By ¢opMYJla 0l\ap cYSJlapHI1Hr }(aMMa XHJlJlapHra TaaJlJlYI\JlI1JJ;Hp.



IOBlHll npou,eCCHHIIHr Te3JIHrH TOF )KHHCJIapHHHHr XHMH5IBHH TapKH-
6Hra Ba ¢H3HK xoccaCHra x,aM 60FJIHI\)l.Hp. IOMwol\ Ba FOBaK TOF )KI1HCJIap
Te3pOl<" l\aTTHl\ u,eMeHTJIaHraH )KHHCJIap ceKHHpOl\ eMHpHJIa)J.H. J1ecc,
TY¢, rHJI, rHJIJIlf CJIaHeu,JIap, l\YMTOllI x;aM)J.aox;aKTOWJlap MeTaMop¢HK
Ba OTI\HH)J.H)KHHCJIapra HHc6aTaH Te3pOl\ er.mpHJla)J.H. )\ap XH.'l )KHHCJlap-
)J.aHTy3HJIraH eTI\H3Hl\JIap)J.a, MaCaJIaH, MOpeHaJIap, l\YM-llIaFaJl TynJlaM-
JIapH Ba cepFoBaK OTl\HH)J.HByJlKaH )KHH~Jlap)J.a eMHpHllI npou,eCCH Y3Hra •
XOC TypJlH llIaKJIJIapHH X;0CHJl l\HJla)J.H. EMFHp cyBJlapH MaH)J.a 3appa1Ja-
JIapHH Te3 lOBH6 KeTca-)J.a, KaTTa TOllIJWpra Ky1JHeTMaH)J.H.I1:HpHK TOllIJIap
aTpO¢H)J.am TynpOl<,HH 60praH capH eMFHp CYBYl6HJIaH lOBYl66opa)J.H. TOllI
oCTH)J.arHl\YPYl\ ep 3ca YCTYHCYlMOHKyTapHJIH6 I<,OJIa)J.H.Eab3aH 6y yCTyH-
JIapHHHr 6aJIaH)J.JIHrH 30 M ra eTa)J.H. EyH)J.aH WaKJIJIap KynpOI<, TypJIH
)KHHCJIap)J.aHTapKH6 TonraH TOFJIapHHHf Ba )KapJIapHHHr THK eH6aFHp-
JIapH)J.a yCTyH Ba CTOJI (o)J.aMcHMoH) llIaKJIJIap)J.a y'lpaH)J.H.

I\aTTHI<, )KHHCJIap)J.aH Ty3HJIraH )KOHJIap)J.a ¢H3HK Hypaw)J.aH X;OCHJI-
6yJIraH MaH)J.a, lOMllIOI<, )KHHCJIap Te3 lOBHJIH6 KeTa)J.HBa yJIap opacYl)J.a
)J.yHfJIHK X;0CHJI6yJIa)J.H. AHpHM BaI<,TJIap)J.aI<,aTTHl\ HHTpy3HB TOF )KHHC-
:napH eKH 1JH)J.aMJIH1JyKHH)J.HTOF )KHHCJIapH HypallIra Ba lOBHJIHWra 6epH-
JIyB1JHlOMllI0I<, )KHHCJIap opacH)J.a )KOHJIaWraH 6yJIa)J.H. EyHra HHTpy3HB
TOF )KHHc.'lapH-6aTOJIHT Ba JIaKKOJIHT, Map)KOH llIaKJIJIapH)la~H ox,aKTollI-
JIap KHpa)J.H. D5ITHropcK)J.arH (llIHMOJIHH KaBKa3) JIaKKOJlHT,Y36eKHcToH-
Aa I\opaTena, HypoTa, MYPYHTOB, OI<,TOBBa TOllIKeHT llIHMOJlH)J.arHI\op-
)KaHTOB-ClOpeHoTa TOFJlapH 6yHra MHCOJl6yJIa O.'la)J.H.

Ey TOFJl,ap 1JYl\l\HCH HHTPY3HB, 3qxpY3HB Ba MeTaMop¢HK )KHHCJlap)J.aH
TapKH6 TonraH 6YJIH6, yJIap yCTH)J.arH 6yp, naJIeOreH )J.aBpHHHr rHJIJIH
lJyKHH)J.HJIapHlOBHJIH6 KeTraH.

"Sf3aHcH3 Bal\THHlJa 0l\ap cyBJIapHHHr reOJlOrHK HWHHH "SfpTa OCHe
TOFJIapH MHCOJIH)J.a51I<,I<,0JIKY.PHllI MyMKHH, yJIap ellI TOFJIap 6)'JIH6, TOF
6aFpH}l,arH OllHJIH6 l\OJIraH )KOHJIap opaCH)J.a 6yp Ba naJIeOreH, HeoreHaa aHTpoiloreH eTI<,H3HI<,JIapHKYJIJIa6 yllpaH)J.H. Eax;oPAa y3aHcH3 Bal<,-
THHll'a oI<,ap cyBJIap aHHHI<,CaKyllJIH 6yJIH6, )Ky5!KJIap Ba )J.eJIlOBHHeTI<,H-
3HI<,JIapHHHeH6amp 3TarHra TynJIaH)J.H Ba HaTH)Ka)J.aapHI<,x;aM)J.aCOHJIap-
HH X;OCHJIl\HJIa)J.H. EyH)J.aH npou,eCCJIap "SfpTa OCHe)J.a(anpeJIb, MaH, HlOHb
OHJIapH)J.a) TOFJIap)J.a Ba BO)J.HHJIap)J.apyH 6epa)J.H.

"Sf3 a H JI H B a I<,T H H lJ a ° I<,a p [c y B JI a p H H H I' H III H.
"Sf3aHJIHBal\THHlJa 0l\ap cyBJIap Y3aHCH3 oI<,ap cyBJIap)J.aH, el'HH Ba 6YJIo-
cyBJIapH)J.aH X;OCHJI6yJIa)J.H. J1eKHH yJIapHHHr )J.OHMHH0I<,ap.. CyB - )J.ape-
)J.aH¢apI<,H llIyKH, MabJIyM 6Hp Y3aH)J.aH Bal<,THHlla Ol<,a)J.H.EMFHp Ba l\OP
cyBJIapH)J.aH X;OCHJI6yJIraH Y3aHJIH BaI<,THHlJa0I<,ap CyBJI,?p TOF eH6amp-
JIapH)J.arH )'{HHCJIapHH eMHpH6 IIapllaJIa6 OJIH6 KeTaAH. Y3aHJIH BaI<,THHlJa
ol<,ap cyBJIap TOF 3TaKJIapH)J.a II p 0 JI lO B Ha JI eTI<,H3HI<,JIapHHTynJIaM)J.H.
DPOJIlOBHH

l
TepMHHHHH 6HpHH1JH MapTa A. D. DaBJIOB 1893 MHJIH KHpHT-

raH. •
nape BO)J.HHcHHHHrBy)Ky)J.ra KeJIHllIH Ba pHBO)KJIaHHllIH)J.ax;aM Y3aHJIH

Bal\THHlla 0I<,ap cyBJIap KaTTa ax;aMH5ITra 3ra. "SfpTa OCHe )J.ape~aPHHHHr
YPTa, lOl\OpH Ol\HMJIapH)J.a CyB KeJITHpraH 1JyKHH)J.HJIap(I<,YHHOI<,HMHra)

.. ... .•.' ..•• '",,'
~. .. .. ',,:



KHCJUlK) 6HJlaH 6ap06ap 6YJlryHqa
::k:~~ eMHpHJIa,ll.H. EMHpHJIHill naCT.LlaH 101\0-

pHra K;apa6, 5l'bHHqeKHHHlll 3P03H5I-
CH 6yJla,lI.H. By npouecc 6Hp Heqa
HHJI M06aHHH,lI.a ,lI.aBOM3TH6 eH6aFHp
Ba a,lI.HpJlap OpaCH,lI.a THK eH6aFpH
(5-15 M), 3HH 10-25 M 6aJlKaJlapHH
By)Ky,lI.ra KeJlTHpa,lI.H. Ba'b3aH 6YH-.
,lI.aH6aJlKa Ba )KapJlapHHHr Y3YHJlHfH
6Hp Heqa KM ra, 3HH 6Hp Heqa 103 M
ra eTa,lI.H.)KapJlapHHHr lOK;oPHK;HCMH
TOp, K;yHH K;HCMH KeHr 6YJlH6, Ky-
nHHqa 6YJlOK;cyBJlapH )KHJlFaJlapHH
X.0CHJII\HJla,lI.H. BaJlKaJlap TafH,lI.a 6y-
Jl0K; cyBJlapH 6YJlMaH,lI.HBa Tam 5ICCH
6YJlH6 KynHHqawpH6 eTa,lI.H. BaJlKa
eKH K;YPYK; COHJlap CCCPHHHr )l{a-
Hy6HH 06J1aCTJlapH,lI.a, )l{yMJla,lI.aH,
S 36eKHCTOH, TypKMaHHCTOHHHHr
a,lI.Hp, K;HpJlapH,lI.a, qyJlJlapH,lI.a yq-
pQH,lI.H. ByH,lI.aH )l{OHJlapHH 6aJlKaJlH
peJlbe¢ ,lI.eHHJla,lI.H.

)KapJlap x.aM 6aJlKaJlap cHHrapH

16- pacM. O'\COI\oTa COHH HpMoI\JIapHJ/.a. BaK;THHqa oK;ap cyBJlap HlllH,lI.aH By-
rH (CyB aHpHFH'IJ/.a) JIeCCllMOH)f{HHCJIap- )Ky,lI.ra KeJla,lI.H. )Kap Ty6H,lI.aH 6yJlOK;
HHHr }/{apra I\YJIalllH. 0K;H6, yHHHr TamHH Ba eHHHH IOBa-

,lI.H, HaTH)Ka,lI.a )l{apHHHr eH6aFpH
(Tam IOBHJ1H6 KeTraq) I\yJla6 Tyllla,lI.H ,Ba )Kap 1OK;0pHra qeKHHa,ll,H.
4eKHHHlll 3P03H5ICH CyB 3HpHFHqraqa 60pa,ll,H Ba BaK;THHqa OK;yBtIH
cOHra aHJlaHa,lI.H (15-16- paCMJlap).

)KapJlapHHHr naH,lI.O 6yJlH'1ll ca6a6J1apH x.ap XHJI. MaCaJlaH, ypMOH-
., JlapHH Ba 6yTa30pJlapHH KecH6, HJI,lI.H3J1apHHHKOBJla6 TalllJlalll, THK eH6a-

FlIpJlapra 3KHH 3KHlll, 30Byp K;a3Hlll, e3 Ba I\Hlll,lI.a HCCHK;-coBYK;,lI.aHx.aM,lI.a
3HJl3HJla ca6a6J1H ep 103aCH,lI.aepHK;Jlap By)l{y,ll,ra KeJIHlllH,lI.aHnaH,ll,o 6YJlHlllH
MyMKHH.

)KapJlap xaJlK; xY)KaJlHmra F05IT KaTTa'3apap KeJITHpa,lI.H.I1111ra 5IPOK;-
JlH epJlap TalllJlaH,lI.HI, 6YJlH6 K;OJla,lI.H,CyB OK;HMHTe3J1allla,lI.H,6yHHHr HaTH-
)KaCH,lI.aP.apeJlap CyBH TOlllH6, KynpHK, HyJl Ba TyFoHJlapHH oJlH6 KeTa-
,lI.H, epHHHr HaMH K;OtIa,lI.H,,lI.aJlaJlap K;ypHH,lI.H.)Kap cyBJlapH TynpoK;JlapHH
IOBH6 KeTHlllH HaTH)l{aCH,!I.a x.ap HHJlH KaTTa 3apap KypHJla,lI.H. TynpoK;
TapKH6H,lI.am KaJUlH, ¢oc¢op, a30T MoMaJlapH IOBHJlH6 KeTa,lI.H,HaTH)Ka,lI.a
6y epJlap )lex."OHtIHJlHK ytIyH HpoK;cH3 6YJlH6 K;0Jla,lI.H.1933 HHJlH 21 HIOJI,lI.a
HOBOCHJI (I\opa Tynpo',J1H no;roca) paHOHH,lI.a52 MHHyT ,ll,aBOMH,lI.aeK;K;aH
eFlIH 31,5 MM HH TalllKH.[I 3TraH, 91 ra KeJla,lI.HraH ep 103aCH,lI.aH20 l' Tyn-
pOI\HH IOBH6 KeTraH Ba yHyM,lI.Op ep Hlll,lI.aH tIHI,K;aH. )\03Hpm BaK;T,lI.a)l{ap-
JlapHHHr naH,ll,O6YJlHIlIHra K;apiliH Kypaill oJlH6 60pHJlMoKAa.

TOF BO,lI.HHJlapH,lI.aKytIJlH )l{aJla,lI.aH KeHHH X.OCHJI6YJla,lI.HraH OK;HMC e JI
,lI.e6 aTaJla,ll,H. CeJl COHJlapHHHr K;YHH TOMOHHra K;yM, IlIaFaJl, xapcaHr Ba
JloHK;a apaJiailiraH x.0CHJlaJlapHH OJlH6 60pH6 taIlIJlaH,lI.H. CeJl 0I,H3HK;JlapH
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TaIlII\H KYPHHHIlIH,lI.a XyMH JlaBara YXIlIaH,lI.H. BYH,ll,aH CeJlHH EBpOna,lI.a
MY P a ,lI.e6 IOpHTlI~a,lI.H.. •

CeJl TycaT,lI.aH naH,lI.O6y.rm6 TOF, ,lI.apa Ba COHJlap,lI.aH)KY,lI.aKaTTa Te3J1HK
(20-25:,1/ceK) 6HJlaH naCTra HHTHJla,lI.HBa HyJlH,lI.a ytIparaH TycHI\JlapHH
eMHPH6, 0l\H3H6 KeTa,lI.H. illy BaK;T,lI.aY3aH,lI.am CyB JlOHl\acH 5-20 M ratIa
K:yTapHJla,lI.H.MaCaJlaH, 1966 HHJI,lI.aI1c¢aHpaMcoH,lI.a, 1967 HHJlH KHtIHK
OJIMaOTacoHH,lI.aBa 1978 HHJlH KapnaT TOFH,lI.aceJl 6yJIH6 6Hp HKKH coaT,lI.a
x.ap l\aHcHcH 3000-4.00.0 M

3
lllaFaJl Ba JlO~.K;aHH tIHI\apH6 TalllJlaraH.

1969 HHJlH XyMH lllyH,lI.aH x.O,lI.Hca4HptIHI\ ,lI.apeCHBa yHHHr HpMol\JlapH,lI.a
MaH oHH,lI.a6yJl,lI.H. 4yHOHtIH, OI\COI\OTa HpMoFH,lI.a2 coaT ,lI.aBOM3TraH ceJl
Y3aH yCTH TeppaCaCH,lI.arH 3KHH MaH,ll,OHJlapHHH,TerHpMOHJlapHH 0l\H3H6
KeTraH. Illy I\HCl\a Bal\T HtIH,lI.a6Hp HetIa 103 Tyn MeBaJlH ,ll,apaXT Ba MHHf
M3 lllaFaJl 4HptIHI\ ,lI.apeCHra l\yHHJlraH.

CeJI eTI\H3HI\JIap~.o~aT,ll.a TOP 3TaKJIapnra eHHJIH6 npOJIlOBHH eTI\H3H-
FHHH X.0CHl1I\HJla,lI.H. EH6aFHpJlap,lI.am 3J1IOBHH, ,lI.eJlIOBHHJlapeFHH CyBH-
ra TyHHHraH,lI.aH cyHr x.apaKaTra KeJlraH MaX.cyJloTJlapHH naCTra 0l\H3H6
TYIlIa,lI.H. CeJl ¢al\aT fHJI Ba KaTTa-KaTTa TOlllJlapHHrHHa 3Mac, 6aJlKH
HJI,lI.H3H6YIlIPOl\ ,lI.apaXTJlapHH x.aM 0l\H3H6 KeTa,lI.H.

SpTa OCHe,lI.arH TOFJlapHHHr 3TaKJlapH,lI.a X.OCHJI6yJIraH npOJlIOBHa./l
eTI\H3HI\Jlap Bal\THHtIa Y3aHJlH Ol\ap CyBJlap Max.cyJlH,lI.Hp. TOF 9TarH,ll,a
X.0CHJI 6yJlraH lllaKJlJlap KOHyCCHMOH6YJla,lI.H. ByJlap yCTH,lI.a I\HlllJlOK;,
lllax.apJIap 6apno I\HJlHHraH. MaCaJIaH, MapFHJlOH, I\YI\OH, KOHH6o,lI.OM
lllax.apJlapH XYMH yH,lI.aHJIap,lI.aH,lI.JIp.YMYMaH SpTa OCHe TOF 3TaK-
JlapH,lI.am x.aMMa I\HlllJlOI\ Ba lllax.a pJla p KOHyCJIap yCTH,lI.a )KOHJlalll-
raH,lI.Hp.

~

I1H,lI.OHe3HH,lI.aceJI 6 a H )l{ H P ,lI.e6 aTaJla,lI.H. I1H,lI.OHe3H51e3yBtIHCH 6y
,lI.ax.IlIaTJlH x.O,lI.Hcax.aI\H,lI.a lllyH,lI.aH ,lI.e6 e3a,lI.H: «E p THTpaH,lI.H, lllyH,lI.aH
)l{apaHrJICiH,lI.JIKJI,rye x.aMMaTOByill 6JITTa 6yJlJI6 K;YillJIJlraH,lI.eK, 6y TOBylll-
HJI CY3 6JIJlaH TaCBJIpJlaill MYMKJIH3M3-C. . . AMMO 6y lllJI,lI.,lI.aTJlJI«6aH)l{JIp»
x.apaKaTJI Y301\ ,lI.aBOM3TMaH,lI.JI,JleKJIH )Ky,lI.a ,lI.ax.illaTJIJI 6YJla,lI.JI. •. Ty-
¢OH,lI.a '\OJlraH x.aMMa xapo6aJIap Ba YJIJIKJIap 6aH)KJIp eTI\JI3JIFJI Tam,lI.aH
TOnJIJla,lI.JI».

CeJl x.aJlOKaTJlJI npoueCCJlap,lI.aH 6yJlH6, xaJlI\ XY)Jl;aJlHmra KaTTa
3apap KeJlTHpa,lI.JI.CeJIra l\apillJI Kypaill tIopaJlapJI JIillJla6 tIJII\HJlraH. 9Hr
¢OH,lI.aJlI1Ta,lI.6HpJlap,lI.aH6HpJI TOF eH6aFHpJlapJI,lI.a ,ll,apaXT30pJlap TaillKHJI
3THill Ba .ceJlHJIHr Te3J1JIfJIHHKaMaHTJIpa,lI.HraH CYH'bJIH POBJlap '\ypJIlll,lI.aH
H6opaT. TOillKeHT 5lI\HHH,lI.am OX;TOill ,lI.apaXT30pJlapH Ba CaMap aH,lI. )l{a-
Hy6H,lI.am OMOHI\YTOH5lJ,HHH,lI.arHHl\OTa30pJIap 6YHra MHCOJ1,lI.Hp.EH6aFHp-
Jlapra ,lI.apaXTJlap 3KHJlJIillH 6HJlaH Oi\TOill BO,lI.JIHCH,lI.a103 6epHillH MYMKHH
6yJlraH xaB¢HHHr OJl,lI.JIomlH,lI.H. CCCPHHHr TOFJlH paHOHJIapH,lI.a Maxcyc
CYBHHillOOTJlapH l\ypHJlMO!,,lI.aBa ceJl TYCH.1MOI\,lI.a.)\03Hpm Bal\T,lI.aKaBKa3-
,lI.a, SpTa OCHe,lI.aBa I\030FHCTOH,lI.aceJl 6YJla,lI.HraH paHOHJIapHHHr rH)!.po-
JlOrH51CHypraHHJIH6, 6y )KOHJIap,lI.a m,lI.pOTeXHHKa HHlllOOTJlapH K;ypHJI-
MOI\,lI.a.MaCaJIaH, <PapFOHaBO,lI.HHCH,lI.amYHiIa6 l\ypHJlraH CyB oM60pJlapH,
KaHaJlJIap Ba 60illl\aJIap xaJlI\ XY)KaJUlrHHH x.aJlOKaT,lI.aHcal\Jla6 6y3 epJIap-
HH CyB 6HJlaH Ta'bMHHJIaMOI\,lI.a.

S3aHCH3 Ba Y3aHJ1Hol\ap cyBJlap Ba 30.'1 Jle:CHHH l\aHTa eTI\H3HIlI,lI.aH
~OCHJI6YJla,lI.HraHJleCCHMOHLKIiHCJlapHHaKa,lI.eMIiK F. O. MaBJIOHOB K;YflH-
,lI.arHtIa TaCBHpJIaH,lI.H.



TI P 0 JI 10 B H a JI JI e C C H - 6Hp XHJI MaH,lI.a ,lI.OHaJIH cepFOBaK,

JIecCHHHf xaMMa xoccaCHH~ Y3H,lI.a My)l{accaM "nfaH TOF )l{HHCH 6YJIH6,

npOJIIOBHaJI eTl\H3Hl\JIapHHHf 3TaK l\HCMH,lI.a )l{oii.J1aWfaH.

TIpOJIIOBHaJI JIeCC rraH.l!,O 6YJIHW Bal\TH,lI.a yHImf MHHepaJI 3appaJIapHfa

TaWl\H 60CHM Ta'bCHp 3TMaH,lI.H Ba CyB OCTH,lI.a Y30l\ TypMaH, Te3 eTl\H3HJI-

raHJIHfH ca6a6JIH cepFOBaK 6yJIa,ll.H. 'uOHa,lI.0pJIHK TapKH6H acocaH lIaHfCH-

MOH 3appaJIap,lI.aH H60paT 6YJIH6, ,lI.HaMeTpH 0,25-0,5 1'.11'.1JIH 3appaJIapH

90% fa 51l\HH,lI.Hp. ,UHaMeTpH 0,05-0,01 MM JIH eppaKl.l,H5I )l{HHC OFHpJlHfHfa

HHc6aTaH 50% ,lI.aH opTa,lI.H. [HJl 3appaJlapH (,lI.HaMeTpH 0,005 MM ,lI.aH KH-

lIHK) 6a'b3aH 10% ,lI.aH OpTa,lI.H. F. O. MaBJlOHOB ,lI.HaMeTpH 0,005 ,lI.aH KaTTa

6yJlfaH eppaKl.l,H5IHHHf MHHepaJlOrHK TapKH6HHH xapaKTepJla6, yHH HKKHfa

6YJla,lI.H: a) eHrHJl eppaKl.l,H5f MHHepaJlJlapH - KBapl.l" OpTOKJla3, nJlarHOK-

JIa3, 6HOTHT, XJIOpHT, MyCKOBHT, fHrrc, aHfH,lI.pH,lI., onaJl, fJIayKoHHT, fHJl

MHHepaJlJlaplf, lIal\lfl\ )l{lfHC 3appaJlapH, yCHMJlHK l\OJl,ll.H,\JlapH; 6) onip

eppaKl.l,H5I MHHepaJlJlapH MafHeTHT Ba HJlbMeHHT, JlHMOHHT Ba feMaTHT, l.l,Hp-

KOH, TypMaJllfH, pynlJl, WnHHeJlb, arraTl1T, Ba 60w,\aJlap. TIpo.1IOBHaJi

JleCCHHHHf XHMH5IBHH TapKH6H: Si02, A1203, CaO, Fe203, FeO, Ti02,

MrrO, MgO, K20, Na20, P20, S02' C03 Ba 60w,\aJlaMaH H60paT-
,lI.Hp. .

. SpTa OClfe,ll.a KeHf TapK,aJlfaH JleCCHMOH )l{HHCJlap l\yHH,lI.aflf XHJlJIapfa

6YJlHHa,lI.H:

a) 30 JI JI e C C If M 0 H )I{ H H C JI a p - 30Jl JleCCHHHf Y3fapraH

(,lI.eKpa,lI.al.l,IUIJlaiuraH) XHJlHfa KHpa,lI.H. Y Y30'\ Bal\T HaMJlaHHW Ba 60CH-

JlHLQ HaTH)I{aCH,lI.a 3HlIJlawa,lI.H Ba OCOH 3pHH,lI.HfaH Ty3JIapH IOBHJIH6 KeTH6,

HaTH)I{a,lI.a )l{HHCra aHJIaHa,lI.H. YHHHr COJlHWTHpMa OFHpJIHrH JIeCcra

HHc6aTaH OpTH'\ (1,4-1,5 cr/ ~), FOBaKJlHrH TaXMHHaH 46%, TapKH6H,lI.a

aCOH 3pHH,lI.HfaH Ty3JIap 30JI JIecC,lI.arHfa HHc6aTaH KaM, ,lI.OHa,lI.0pJlHrIi Ba

MlfHepaJlOJ'HK TapKH6H 3ca 30Jl JIeCClfra yxwa6 KeTa,lI.H.

6) n p 0 JI 10 B If a JI Jl e C C HMO H )I( H H C Jl a p - Ba'\THHlIa o,\ap

cyBJIap KemlfpraH MaH,lI.a 3appaJIH )l{HHCJIap 6yJIH6, yHlIHf TY3HJlHWH

30JI np0l.l,eCCH,lI.a naH,lI.O 6yJIraH 30JI JIeCCHMOH )l{HHCJla p 6HJlaH 30Jl JleCCHra

yxwaw 6yJIa,ll.H. Ta6HHH WapOHT,lI.a npOJIIOBHaJl JleCCHMOH )l{HHCJIap Ky-

nlfHlIa ,\aT JIaM- ,\aT JIaM 6yJIa,lI.H. Ba'b3aH yH,lI.a l\YM ,\aT JIaMlIaJIapH, JIHH3a-

JIapH Ba HHPHK ,lI.OHaJIH MaTepHaJIJlap yllpaH,lI.H. JIikcHMOH )l{HHCJIap Y301\

Bal\T HaMJIaHCa, FOBaKJIHrH KaMa5l,lI.H. TIpOJIIOBHaJI JIeCCHMOH )l{HliCJlap TOF

3TarH,lI.a Ba KeHr BO,lI.HHJlap,ll.a TYnJIaHa,lI.H. !\aJIHHJIlfrH 6Hp Hella 10 M KeJla-

,lI.lf,6a'b3aH 100M ,lI.aH XaM OpTa,lI.H, O,ll.aT,lI.a, yJlap Ty6 )J{liHC Ba WaFaJl yCTH-

,lI.a eTa,lI.H. TOF,lI.aH aTpoep,lI.arH naCTJlHKKa TywfaH capH yJIapHHHf TapKH6H-

,lI.arH 3appaJIap MaH,lI.aJIaHa 60pa,lI.H. YHHHf TapKH6H,lI.arH Kap60HaTJlH

MO,lI.,lI.aJlap 22-23'% ra eTa,lI.H. TIpOJlIOBHa,,1 JlecCHMOH )l{HHCJlap acocaH

eHrHJl eppaKl.l,H5I,lI.aH H60paT; eHrHJI eppaKUH5f )l{HHC OFHpJIHrHHHHr 82-92%

HHH TaWKHJI 3Ta,lI.lf. XHMH5IBHH Ba MHHepaJlONIK TapKH6H l\yHH,lI.arHlIa:

eHrHJl eppaKl.l,H5I MHHepaJl.TIapH - KBapu, KaJllfHml ,lI.a,,1a wrraTH, rr,,1arHOK-

JIa3, 6HOTHT, XJlOpHT, MyCKOBHT, rHJl MHHepaJlJlap 3appaJlapH, KyMHpra

aHJlaHa 60WJlaraH MO,ll.,lI.aJlap, YCHMJlHK I<;OJl,lI.lfl\JlapH, JlHMOHHT, reMaTHT,

arraTlfT Ba 60w,\aJlap,ll.aH H6opaT.

B) ,lI. e JI 10 B If a Jl Jl e C C HMO H )I{ If H C JI a p - TOF eH6aFHpJla-

pH,lI.a, TenaJlHKJlap,lI.a, Map Ba ,lI.ape TeppaCaJIapH eH6aFHpJIapH,lI.a KeHr

Tapl\aJlraH. Y capFHWClfMOH 6y3 paHf, MaJIJlaCHMOH capHl\ paHr,lI.a 6YJla,lI.H.
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OHTaJI 6yHHlIa 6Hp XHJl, BepnrKaJI 6yHHlIa 3ca J\ap XHJI TOBJIaHH:U
fOpH3 a YHHHr 6yHTTaH yap XHJI TOBJIaHHW xycycH5ITra 3ra 6y-

cYCH5ITHfa 3r . ,.... -\. 0 M
xy H "3H nall,ll.O 6yJIraH OHa )l{HHCra 60FJIHI\Ll.Hp. F. . aBJIOHOB Ll.~I0-
JIHlll~. MOH ""'HHCJIapHH lfKKHra a)l{paTa,lI.H: 6HpHHlIlfCH acocaH MaH,lI.a

Ha.'l JIeCCH .m "
B HaJIH Tyrrpo,\JIapLl.aH H60paT; yHLl.a lIal\H'\, HHpHK ,lI.OHaJIH MaJ\CY-':OTJIap
,lI.~ M naFupTOW lIIaFaJI Ba l\yM JIHH3aJIapH) apaJIawraH 6YJIa,lI.H.
(HHPHK l\Y ," n \ " .. 6

THLl.aH )l{HHCJlap TOFJIH Ba 6aJIaHLl. TOFJIH yJIKaJIapHHHf eH aFHpJIapH,lI.a

5) I\aJIraH. ,UeJIIGBHaJ1 JleCCHMOH )KHHCJIap acocaH wy epLl.arH Ty6
KeHr Tap yparaH MaYcyJIOTJIapHHH eMFlfp cyBJIapH 0'\H3H6 KeTHWH-

HHCJIapHHHf H -\,' 6
)K "6Y"JIraH YJIapHHHr KaJIHHJIHrH 6HP Hella caHTHMeTp,lI.aH Hp
,lI.aH rraH,lI.O. , , " "

"'H MeTpra4a 6yJIaLl.H. ,UoHaLl.OpJIHK TapKH6Hra Kypa HHpHJ{ Ll.OHaJIH
He4a) 50 675% HH 4aHf rhpaKl.l,H5ICH 26,7-44,7% HH, rHJI eppaKl.l,H5I-
rhpaKl.l,lf51 -, ,'t' 6 6
't'H 3-8% HH TaWKHJI 3TaLl.H. MHHepaJIOrHK TapKH H OH~. )l{HHClf TapKH H-
C 6 Y3.p XHJI 6y"JIaLl.H I1KKHH4H XHJI Ll.eJIIOBHaJI JIeCCHMOH )l{HHCJIap
ra I\apa -\' 6· 6
acocaH lIaHrCHMOH Ba fHJI eppaKl.l,HHJIapLl.aH H60paT yJIH ,yJIap,lI.a .~a,\HI\

pa
MaHTTH YJIap acocaH 51JIaHrJIHKJIapLl.a Tapl\aJIraH JIecc Ba

)KHHCJIap y4 ,.... . •• 6
JIeCCHMOH )KHHCJIapLl.aH H60paT 6yJ1H6, KYXHa TeppaCaJIapHHHr eMHpHJIlf ,

eH6ampra eTI\H3HJIHwHLl.aH BY)l{YLl.ra KeJIraH. )KHH.C OFlfpJlHrHra HHc6aT~H
" TToHaJIH rhpaKTTHH 80-94 % ra eTaLl.H, I\yM eppaKl.l,H5ICH OLl.aTLl.a 20 Yo

MaHLl.a ,..... 't' u, •• • 6.
ra eTaLl.H, XHMHHBHH TapKH6H rrpOJIIOBHaJI JleCCHMOH )l{HHCra yxwaw y-

JIaLl.H. •

)
fI 10 B

H a 'JI JI e C C HMO H )I{ If H C J[ a p - MaHLl.a 3a ppaJIHr a JI • .
capFlfW 6y3 paHr, MaJIJIa capH[\, 6a'b3aH xa p XHJI TOBJIaHaLl.HraH TOF )l{lfHC-

JIa HLl.Hp. 5y )l{HHCJI_P I\aT-,\aT 6YJlH6, yJIapHHHr H'lllLl.a l\yM JlHH3aJIapH

Ba ~aFaJI y4paHLl.H. KynHH4a CyB yJlapHH I\YM Ba W~FaJl yCTHra KemHpH6'

eTI\H3aLl.H. AJlJIIOBHaJI JleCCHMOH )l{HHCJIap acocaH ew TeppaCaJIapLl.a. Ba

KYl\Ha TeppaCaJIapHHHr yCTKH I\HCMHLl.a eTI\H3HJIaLl.H. By )l{HHCJIap y3lf

naliLl.O 6YJIraH COH CHCTeMaClf aTpoepHLl.arH )l{HJ:lCJlapHHH:: HypawlfLl.aH,

I\HcMaH eH6ow,lI.arH COHJlapLl.arH rrpOJIIOBHaJI Ba Ll.eJIIOBHaJI JleCCHMO~ )l{HHC-

JIapHHHf HyparaH Mal\cYJlOTJlapHLl.aH TapKH6 TonaLl.H. !:JIJlIOBHaJl JIeCCHMOH

)l{HHCJIap CyB Ky4H KaMaHH6, MaHLl.a 3appaJIapHHHr 4yKHWH y4yH HMKOH

6yJIraH )l{OHJIapLl.a eTI\H3HJlaLl.H. YJlapHH~r I\aJIHHJIHrH, OLl.aTLl.a, 6Hp ~e4a

MeTpra eTaLl.H TapKH6H 3ca npOJIIOBlfaJI JIeCCHMOH )J{HHcra HHc6aTaH MClHLl.a-

po,\ eppaKl.l,H'HCH 3ca Kynpol\ 6y,,'laLl.H.
AJIfIlOBHaJI JIeCCHMOH )J{HHCJIapHHHr Ll.OHaLl.0pJIHK TapKH6H ropH30HTaJl

Ba BepTHKaJI 6yHH4a Y3rapYB4aH 6yJIaLl.H. MHHepaJIOrHK TapKH6HLl.afH

eHrHJl eppaKl.l,HH MHHepaJ1,,1apH: KBapl.l" Ll.aJIa wnaTH, 6HOTHT, MycKoBHT Ba

JIOHI\a MHHepaJI,,1ap 6HpraJIHKLl.a 70% Ll.aH opTaLl.H; OFHp eppaKl.l,H5I MH-

HepaJIJIapH - MarHeTlfT, HJIbMeHHJ, JIHMOHHT, reMaTHT, rpaHaT, l.l,Hp-

KOH Ba 6owi\aJIapLl.aH H6opaT. YpTa4a COJIHWTHpMa OfI1pJIHrH 2,6-

2,7 r/CM3• 6. ••
Ll.) 3 JI 10 B H a JI JI e C C HMO H )J{ If H C JI a ~ - capFlfW- 1::3 eKH

MaJIJIa-6y3 paHrLl.a 6YJlaLl.H. YJlap acocaH FOBaK, MaHLl.a ,lI.O.HaJIH, KynHH4a

CapaJIaHMaraH, Y3H naHLl.O 6yJIraH Ty6 }l(HHC YCTHLl.a ~?HJIaWraH lIal\HI\

MaTepHaJIJIapLl.aH Ty3HJIraH TOF )J{HHCHLl.Hp. 3JIJIIOBH~JI JIeCCHMOH )J{HHCJIap

TOFJIapLl.arH KH4HK MaHLl.OH4aJIapLl.a, MaCaJIaH, CyB aHpHFH4JIapLl.a, I\HpJlap

ycnlLl.a Ba CyB IOBMai1,l1.HraH )J{oHJIapLl.a y4paHLl.H. YJIapHHHf l\aJIHHJI.HrH

6Hp He4a caHTHMeTpfa 6opaLl.H. 'uOHaLl.Op.f1HK TapKH6H )J{HHC OFHpJIHrHfa

HHc6aTaH l\ap XHJI 6YJIa,ll.H. \



l.JYHOHlJH, ,nHaMeTpH 0,05-0,C05 MM JIH lJaHrCHMOH¢paKUH51, 3appaJIa-
pH 38-50% HH, I\YM ¢paKUH51cH 23-32% HH, JIoHl\a,4-7% HH TaWKHJJ
3Tall.H. YHHHr MHHepaJIOfHK TapKH6Hra KHpraH (JKHHCOFHpJIHrHra HHt-
6aTaH) Kap60HaT TY3JIap 15,8% ra, eHrHJI ¢paKUH51 MHHepaJIJIapH-
KBapu, ,naJIa WnaTJIapH, 6HOTHT, MYCKOBHT, JIOHK,a MHHepaJIJIap Ba
6owI\aJIap 6HpraJIHK,na (Kap6oHaTJIH I\HCMHHH l\ywMaraH,na), 80 % ra 60-
pa,nH.

27- §. ,nOHMHA 0I\AP eYB - ,nAPf:JIAP X,AI\H,nA YMYMHA
TYlllYHl.JA
,napeHHHr reOJlOrHK HWH

Ep 103acH,narH ,nomvlHH ol\ap cYBJIapra ° 1\ a P C Y B ,ne6 aHTHJla,nH.
Ol\ap CYBJIa~H~Hr x;apaKaT Te3JIHrH peJIbe¢ I\H51JIHrHra Ba CYB MaccaCHra
6oFJIHI\. ,Uape Y3aHH,na x;apaKaT,na 6yJIraH cYBJIap TyFpH napaJIJIeJI o}(Maif-
,nH, aKCHHlJa ,nOHMaHJIaHMa (Tpy6oJIeHT), 51bHHCyB 103acH,naH naCTra, YPTa-
,naH (~YB OCTH,n~H) lJeKKara (K,HpFOl\l\a) HyHaJIraH 6yJIH6, KaTTa KYlJra
3ra 6~JIa,nH Ba Y3aH OCTH x;a~,na I\HpFOI\ eHHHH eMHpa,nH. Ol)ap CYBHHHr
6YH,naH HWHra 3 p ° 3 H 51 ,neHHJIa,nH. '

• l\YPYI)JIHK,narH x;aMMa 0l\ap CYBJIapHHHr eMHpHIli HWHra ,neHy,naUH5I
,neHHJIa,nH. l\YPYI\JIHK 103aCHHH€MHpHJIHWTe3JIHfH x;aMMa JKOH,na6Hp XHJI
3Mac: POC~H51TeKHCJIHfH,na (BoJIra ,napeCH) 6Hp HHJI,naeMHpHJIHW 0 008-
0,03 MM, YpTa OCHe,na ypTalJa 0,44 MM (,UapEo3, )\HCOp, DOMHP TO~JIapH-
,naH ol)H6 TYWYBlJH Baxw ,napecH,na l,6 MM) ra TeHr,nHp. Arap wYH,naii
T:3JIHK,na ep 103aCH eMHpHJIH6 60pca 1 MHJIJIHOH HHJI,na 1600 M 6aJIaH,n
6YJIraH TOFJIap eMHpHJIap 3,nH. I\YPYI\JIHKHH ypTalJa 6Hp HHJIJIHK ,neHy,na-
UH51CH0,05 MM ra TeHr, ,neHrH3 103aCH,naHYPTalJa 6aJIaH,nJIHfH 3ca 875 M
ra TeHL Arap I)YPYI\JIHKHHHr ypTalJa 6aJIaH,nJIHfH HHJIHfH 0,05 MM Te3-
~HK,na eMHpHJIH6 6opca, I\YPYI\JIHK 103aCH ,neHrH3 103aCH 6HJIaH 17,5 MJIH
HHJI,na 6apo6ap 6YJIap 3KaH.

l\YPYI)JIHK 103aCH,naH,napeJIap x;ap HHJIH OKeaH Ba .neHfH3JIapra 3pHraH
Ba l\aTTHI) X;0JIaT,na 17,6 MJIH r Max;cYJIOT KeJITHpH6 Ta~.'!aHlllf ByHPa.v
Tawl)apH I\YPYI\JIHK 103aCH,na lJYKI16 I\OJIraH l)aTTHI\ JKHHCJIap 6Hp HelJa
MJIH TOHHaHH TaWKHJI 3Ta,nH. AHa wYH,naH I\HJIH6 ol)ap cYBJIap TOF JKHHC-
JIapHHH e~HpH6 60wI\a epJIapra KeJITHpH6 TaIllJIaraH lJYKHH,nHCH 6Hp
HelJa MJIH HHJIJIap,na 6Hp HelJa MHHr M l)aJIHHJIHKKalJa 6opa,nH. EMHpHJIHIlI-
HHHr aCOCHM:ca6a6H aTMoc¢epa eFHHH Ba ep 103aCHHHHr HOTeKHCJIHfH,nHp.
Ol)ap •cYBJIap ep 103aCHHH 6YTYHJIaM: TeKHCJIa6 1C6opa OJIMaCJIHfHHHHr
a<:oCHH ca6a6H ep,nar~ HlJKH .(3H,noreH) x;apaKaT,nHp. By Ty¢aHJIH 6Hp JKOM:
KYTapHJIa,nH, HKK~HlJHCH lJYKa,nH. ~aCaJIaH, X;03HprH 3aMOH TeKTOHHK
x;apaKaTJIap Ty¢aHJIH DCMHp, T51HIlIaHb TOFJIapH x;ap HHJIH 2-3 x;aTTO
3-4 MM (116parHMoB P. ~a 60Illl\aJIap. 1971-76) KYTapHJIMOI\,na, ,neMaK
eMHpHJIHl~ra HHc6aTaH ..KYTapHJIHill 6-7 6ap06ap Te3,nHp. lllYHHHr ylJYH
TOF~!1 paHOHJIap,na ,napeHHHr 0I\HM Te3JIHfH KaTTa Ba eMHpHwH KYlJJIH,nHp.
,UapeJIapHHHr 3P03H51 Hl;!m: a) IOI)0PH 0I\HMH,na Y3aH TarHHH eMHpHw (,nOH-
Ha5I 3~03H51) ,naH; 6) Y3~H,narH CHHHI\ JKHHCJIapHH Ol\H3H6 KeTHIlI,naH;
B) ,nape I\HpFOFH,n,?m Ba Y3aIiH,nam IlI3FaJI I\YMJIapHH OK,H3H6 KeTHw,naH
Ba HHJ\051T; ,n) MaH,na TOill naplJaJIapHIIH I)YHH oK,HM,naTyrlJIaw,naH (aKKY-
MYJI51UH51)H6opaT)IHp. Ol\ap CYBHHllr 3P03H51CHHaTHJKaCH,naTOFJKHHCJIapH
IOBHJIH6, yCTH OlJHJIH6 I\OJIa,nH, 6ab3aH CYB lJYI\YP yHH6 JKapJIap J\OCHJI

KHJIa)1H. ,Uape K,aHtJacepcyB Ba peJIbe¢ K,H516yJIca, IO.I\OPHOK,HM,na5 MiceK
, IS M/ceKYH,nralJa y IlIYHlJa Te3 ol\a,nH Ba IlIYHlJa Kyn e~ HrHW Ba IO~HW

~HHH 6aJKapa,nH. ,Uape 3P02H51CH6yHJIaMa npoqHJI,na HKKH K.HcMra 6yJIH-

lla)1H: ' .. 61. l.J Y 1\ Y P JI a M a ( ,n ° H H a H) 3 P ° 3 H 51,n a ,nape aJIaH,n
)l<OHJIap,naH ypTa OJi,HNH TOMOH KaTTa Te3J1HK,na J\apa.KaTJIaHa,nH, IlIYH,na

B Y
·3aHTarHHH y·i-iH6 6y ep,na JlaTHHlJa «V» x;ap¢Hra YXillaill lJYI)YP ,napa-~ ~ .. .. H

JIapllH X;0CHJI K.HJla,nH. By npoueccHH .Y pTa Oc.~e ,napeJl.~pH- OpHH,
TepeK, l.JOTr{OJI, '4HpllHK., Ox;allrapoH, CHp,nape, ~My,napeHHHr IOI)°PW
OIiHMH,na (BaxIlI) 51K,I\OJIKY~HW MYMKHH. By ,napeJl.~p 6aJIaH,n DOMHP,
T~HIlIaHb TOF cHCTeMaJla~H,naH 60IllJla.~a,nH, 6ax;op Ba :3,na CYB 4-5, x;aTTG'
10 6ap06ap K)'na51)lH, 6y Eal\T,na ,nape 3P02K51Cli KYlJay.H6, THK I)051JlHTOp
coflJIap - ,napaJlap, llJaJloJlaJlap BYJKy,nra KeJla,nH...ErvmrHJlraH JK~~cJIap-

H cyB 6y JKOH,naH6yTyHJIaM: OJH6 KeTa,nH Ba TOF eH6ampJlapHra eKH Te-
II • •
KHCJlHKKa KeJI1H~H6 l\yfH OJi.HMHr~ TynJI~H,nH. •• ..

2. E H JI a M a 3 p ° 3 H 51 ,napeHHHr ypTa ~.K.HNH,naPYH 6epa,nH ...,Uape
CyEH ,nape TarHEH ynMaM:, 68JIKH HKIiH cm.HJI eEHIIH eMHpa,nH. ,UapeHHHf
KYH,n8JI8Hf KeCliriH 6y JKOM,na 5111HKHH KecHNHra YXillaill «ll» JlaTHHlJa «Y·
x;apIHEH X;OCHJIII'HJI8)lH. BYH,naM:,napeJIap TeKHCJlJ1K,na Mea II ,n P a JI a p
_ 3Cl\H Y3aH I\OJI)lHFHHH X;0ClVI K.HJI8,1H.By ~

I
H

O)lHCa BOJIra, 06b Ba O~'p,na·
pellHHr ypTa Ba I\Y~H OK,HMJTarH,naHI\I\OJI Ky~HHa,nH. ~eaH,npaJIap aHpHM
JKOHJIap,na KaTTa-KHlJHK KYJ ~ap J\OCliJI K,HJIa,nH B3 ~YB T0J;!lK,H~H nallT,na
KeJI1 ~HJIraH fHJI, l\yM CyHf 'YCHMJlHKJIap 6HJIaH TYJIH6 TY.~~H30p, TOP<P
Ba Ty3JJH 6aJIlJHK,Jlap n~H,no 6YJIa,nH. ByH,naH ,?K0HJIap,na ,nape Y.3H KeJITHp-
raH lJYKHH)lHllHHr 6Hp K.HCMHHHI\OJI,nHPH6, Y3aHHHH Te3-Te3 y3rapTHpH6
Typ8,nH (17- pacM).

,UapeJIap ,n€HrH3 Ba KyJIJlapra l\yfH~.a~HraH epJIap~a 3P03HH 6a3HcH,na
,neJlbT8JIap X,CCHJIK,HJIa)lH. By ep,na ,nape Y3aHHHHHr KYH,naJIaHr K,HcMH,na-
m IlIaKJ:H TapeJIKara YXIlIaH)lH.

,UeJlbTa aCJH,lIa q:;EKlJa (~) IlI<1KJJHHOMHra l\yi-iHJIraH 6yJJH6, 6y HO~
CHJIaH ,naCTJI:::6P.HJI ,lI,apeCHp.HHr ,n€HrH3fa l\yfHJlHill JKOlH aTaJIraH. ,Uape
,neJIbT8JIarH xap }HJI Kan8JHK,na 6yJ:H6, 6ab2KJIarH ,neHrH3 TOMOH J\aF
fHJ:H 30C-400 M, 6ab2HJlapH 500-1000 M yCH6 6opa,nH. ,UeHrH3 OI\H~
KylJJlH 6yJIfaH JKOMJlap,na ,neJlbTa KH'fHKPOI\ 6yJIa,nH. AMy,nape, CHp,nape,
BOJIra, J1eHa Ba 6cIlIK,a ,napeJIapHHHr ,neJIbTaJIapH JKy,na cepTapMol)-

)1Hp. • •
,Uape CyEH Ke~1HpraH ll)KHH,lIH ~HcccHra J\OCHJI 6YJlraH ,n~JIbTa J\ap

fHJlH ,n€Hm3 Nav)lCFHEH 2HlJarHHa K.HCMHHH3raJlJIaH,nH. ~aCaJIaH, ~yaHx3
Ba 5IHlJ3H )I:apeJIapH l\yfH OIi.HMH, HbHH ,neJIbTaCHHH ,neHrH3ra I\YI1HJIraH
JKoIH,lIa X,GCHJI6yJIraH T€RHCJ:HK MaM)loHHHRHr Y3~!IJjJnH llOO KM, 3HH
300-400 KM. Arap CapHI\ ,neHfH30c1H,narH Illy ,nape ,neJIbTaCH ,naBoMHH~
xHcc6J1aCaK 500CCO RM2 MaM,naHHH TaIllKHJI 3Ta,nH. X yMH wyH,naH
MaM,noHHH BpaxManyTpa Ba [aHf ,napeJIapH ,neJIbTacH,na x;aM KypHw
MyMKHH.

BOJlra llapecHEHHr ,nfJlbTaCR 19 ceo KM2, J1eHa ,napecHHHKH -29,500
RM2, THTp Ba E¢panHKH - 48 000 KM2, AMy,napeHHKH - 9000 KM

2
Mali-

,nCHra TEHr.z;lip. ,UeJlbT2J1apEHHr ,neHrH3ra TOMaH yCH6 60PHW Te3JIIHH
CHp XHJI 6YJlMaM)1H. ~. B. KJIeHOBaHH (1973) MabJIYMo1Hra Kypa ~OJITa

,napecH ,neJlbT2CHBHHr ,neHrH3ra TaNOH YCHij:H x,ap ~,HJlH 170 M, (KeHHHrH
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17· pacM. lJ,ape BO.QHl1cH
6ocJCH"Jlap'l. 360JlIOUHllCH sa YH.Qa eH ~p -

., ~ r J 03HllHHHr pHBO)/{JlaHHIU

HHJIJIap,n:a3ca 500 M ra eTraH (18- aCM) , ..
,n:aH1889 HHJIralfa 164 M, 1920-1§70 u ,CHp.L(apeH!{Hr ,n:eJIbTacH1847 HHJI-
raH. Kypa ,n:ape:HHHHr,n:eJIbTacH175IHi~g~p~a 100 M.n:aH60 Mralfa' KaMaH-
CHHHKH3ca 100 M ralfax;ap HHJIHYCH660 ralfa, TepeK ,n:apecH.n:eJIbTa-

:3 p 0 3 H 5I (rr pOl..( e CCH ) pa,n:lf.
rre~l..(eCCHJO,\OpHl(aaHTraHHMH3.n:eKB a ./ H H H r C a 6 a 6 H. :3P03HR
pya 6epa,n:H, Jl.apeHlfHr reoJIOrHK' ~P-HHHr reOJIOrHKHliH HaTHlKaClf,n:a
110 liH, aBBaJIO, lKOHHHHr peJIbe¢U-

ra Ba .nape CyBI{HHHr Kyrr-
03J1llrHra 60FJlHI~.nHp. bHPO'\
TeKTOHHK x;apaKaTJI3p 3PO-
3IIfI rrpoueCCHHHHr Te3J1awyBH
Ba cycTJlawyBHra aCOCHI1ca-
6a6lfIl.nHP (19- pacM).

;)fp. rrycTH.na TeKTOHHK x;a-
paKaTJIapTy¢aHJ1HKyTapHJlHW,
If}'KIIW Ba 6ypMaJIaHHW X;O.nH-
ca.lapH pyll 6epH6 Typa.nH, by
XapaKaTJIap, y~ HaB6aTH.na,
;:J,apeJIapHHHr reoJlor~~ pao-
.1H5ITII.naKaTTa POJIb YI1HaI1.nII,
bow,\alfa IgIJIH6 aI1TraH.na, 3K-
30.nHHaMHK rrpol..(ecc.naH Taw-
J\apII, peJIbe¢HI1 y3rapTHpHW-
,na 3H,n:oreH (II lfKH) npouecc-
HIIHr x.aM POJIH KaTTa.nIIp.
EFHHJlap HIIwa6 6YHIIlfa
OKII6, .nacTJla6 KIIlfIIK .iKY5IK XpCHJl I\lfJIa.nH, KeHHHqaJlHK 51Haqy_
I\YPJlawH6, KeHraHII6 JOI\Opl1ra TOMOH yCII6 60pa.nI1-.na, 6Hp-6HpIIra
K\'WHJIH6, HHX.05lT, KaTTa .nape BO.nHHcHra aI1JIaHa.nH, Jl.ape Ty6H
T~6opa YHHJla 60pII6 .neHrH3 eKH KyJI caTX;H 6HJIaH 6ap06apJIawa.zvI.
Jl.apeHHHr KeJIH6 I\yH~Jla.n:HraH)KOHH3 po 3 II 51 6 a 3 H CII .ne6 aTaJIa.nH.

18-'paCM. BOJlra ,n:apeCH ,n:eJlhTaCHHHHr yCH6
60pHIllH.

19- paCM. Ep nycTIIHHHr K)iTapHJlHIlIH.l\aH 'l Yl\ypJlanlIli 3P03HilCHHHHr Ky'laHHIlIH Ba
TeppacaJlap nafl.l\o 6yJIHIlIH:

1-9a8H (1(8IlHP) Tepp8caCH; II - CiHPHHqHTeppaca. III _ HKKHHqH E8 IV _ yqHH4H TeppacaHHHr
"OCHJl Ci9JlHllI CxeM8cH.



r 3P03HR 6a3HCH,n:aH,n:ape CyBHHHHr OI<;HMra I<;apUIH TOMOH eMlfpHJIHllIH
per p e C C H B (lleKHHHllI) 3P03HRCH ,n:eHHJIa,n:H(20- pacM).

?P03H5I 6a3HcH I<;YPYI<;JIHK,n:a.x;ap XHJI KypHHlfllI,n:a yqpaH,n:H. SpTa OCHe
,n:apeJIapH MHCOJIH,n:a6YHH 5II<;I<;OJIKYPHlli MyMKHH. 4yHKH SpTa OCHe,n:a
5IHrH TeKTOHHK (JS03Hpm 3aMOH) .x;apaKaTJIap aBM OJIraH. IIlyHHHr yqyH
.x;aM.x;ap 6Hp ,n:apeHHHr 3P03H5I 6a3HCH Ba yHHHr perpeCCIfB ~apaKaTIf y3
1f¢o!.!-aCHHIf 5IXlliH ;orrraH.

~

~

MaCaJIaH, OpOJI ,n:eHrlf3H CHp,n:ape 6HJIaH AM _
,n:apeHliHr 3P03H5I oa3HcHu,n:Hp.4HpqHI<; 3ca YroM, DHCKOM ,n:ap JIapH yqlH
3P03HR 6a3HC:H pOJIH:m yTaH,n:H.
.. Cy~ 6HJIaH ~I<; O KeJIraH Ma~cYJIOTJIap ,n:acTJIa6 .x;OCHJI6yJIraH Y3aH
eKH ~?I1,n:aHOI<;HJyTa,n:H. By Y3aH 0I<;H3Hlli KaHaJIH ,n:eHHJra,n:H.CyB 0I<;H3HO
KeJIaeTra~ MaTepHaJIJIap 6HJIaH 6Hpra cyBHHHr I<;HpFoI<;K;aYPH,lHiIUl HaTH-
)j{aCH,'l,a Y3aH K~~raR,n:H. EpHHHr y3 yI<;H aTpO¢H,'l,a aHJraHHWH, peJIbe¢
TeKHCJIHrH (0,000 ) TOF MHHCJIapHHHHr TapKHoH Ba yJIapHHHr emJ1 ~OJIa-
TH Ka~1f c~6a6JIapra Kypa ypTa OI<;Hl1,n:aOI<;Ii3HJ1KaHaJIHHHHr llTaKJIH H
H3H 6yJIH) I<;OJIa,n:H. JIOH

By npou.ecc~ap MHHr r'1HJIJIap ,n:aBOM3THJ1H~aH eMHpHJIHWH, OKH3HO
KeTHJIHlliH Ba TynJIaHHlliH MabJIyM 6Hp ,n:apa)j(ara eTraq, oI<;ap cYBmip ep
103H,n:aMyBo3aHaT npO¢HJIHHH, 5IbHH TeKHC:JIaHHlli 3rpH qH3HFHHH .x;OCHJI
I\HJIa,n:H.

3P03HR 6a3HCH Y3rapHlliH 6HJIaH MyB03aHaT npO¢HJIH .x;ClMy3rapa,n:H
Ba 5IHrH 3p03H5I 6a3HCH,'l,aH 5IHrH MyBo3aHaT TeKHCJIHrH .x;OCHJI 6YJIrYHqa
3P03H5I ,n:a~oM3Ta,n:H.Arap 3p03HR 6a3HC:HKyTapHJICa, 3P03H5I HllIH cycTJIa-
llTa,n:HBa :YKHH~H,1ap 6~3HcH,n:a KyJ1Jra6 TynJIaHa 6JllIJIaH,n:H. Arap 3P03H5I
6a3HCH qyKca eKH ,n:apeHHHr 60llIJIaHHill I<;HCMH(3p03HiI 06JIacm) KyYa-
pHJlCa, 3P03HiI npOu.eccH 5IHa 6olli,laHa,n:H Ba 5IHrH MyBo3aHaT npO¢f!J1H
.x;OCHJ16yJIryHqa ,n:?BOM3Ta,n:H. IIlYH,n:ar'1 I<;Hmlo, 3P03HiI npou.eCCH Y30I<;
reoJ10rHK BaI<;T,n:aBOMH,'l,a6Hp Heqa 60p TaKpOpJIaHa,n:H Ba ,n:ape CO~HJIJIapH-
,n:a 6Hp I<;aHqa TeppaCaJIap naH,n:o KH_1a,n:H.YMyMaH 3P03Hcr 6 'u 6 6u u· no Ha3 ~HHHHr
Y3rapHillH H.1aH YI1JIaMa TeppaCaJIap,n:aH TalliI<;apH, ,n:ape BO,n:HHcH,n:a
6Hp-6HpH,n:aH MabJIyM ?aJIaH,n:JIHK,n:aTypyBqH KYH,n:aJIaHr TeppaCaJIap (cy-
naqaJIap) .x;aM.x;0~~1JT6yJIa,n:11.LLapeHHHr reOJIOrHK HillH ep 103aCH,n:an-fHO-
TeKHCJIHK~apHH I1YI<;oTa,n:H.3P,?3H5I 06JIaCTH KyTapHJ1HJ1H,n:aH eKH 3p03H5I
6a3HcH, qYKHillH;J.aH 6Hp 03 TyxTaraH ,n:aBp,n:a,n:apeJIap 6aJIaH,n: TOFJIapHH
eMHpHO, n e Hen JI e H JI a p H H , 5IbHH 6Hp 03 5ICCH,laHraH naCT-6aJIaH,n:-

e

J!lt:KJIapHH .x;OCH,lI<;HITa,n:H.ByH,rr.aii .x;o,n:HcaHHEp TapHXHIl,a 6Hp Heqa 60p
1'aKpOpJlaHHillHHH 3 p 0 3 H 5I U. H K JI H' ,n:eHHJIa,n:H. LLeHrH3 caT.x;H,n:aH
230)-3))) M 61JI3.H:I,JIHi<ll.aMOHJIalliraH O.x;aHrapoH nJIaTOCH -(Mar'1,n:OH-
1'0.11)neHerrJIeHJIalliHlli npOu. ~CHra 5II<;I<;OJIMHCOJI,n:Hp.By rrJIaTO TypTJIaMqH
,n:aBpHHHr 6JlliJIapHraqa (Me3030H 3pacH OXHpH Ba KaHH030H 60llIJIapH,n:a)
3K30reH rrpou.eccJIap HaTHJKaCHl,a .x;OCH.16yJIraH TeKH:JIHK 6YJIHO KeHHH-
qa.1HK Y 3P03HR o6,lacTHHHHr KyTapHJIHillH Ba 3P03HR 6a3HcHH!iHr qYKHllIH
HaTHJKacH,rr.aKyTapH,1Ho I<;OJIraH. IIlyHHar yqyH 6y MOHJIap,n:a ,n:ape 3pO-
3HllCH KyQaHH5 yHH:-rr Y3aHH JIaTHHa «!!» CH:\10HCOHJIapHH ~OCHJI I<;HJIraH.
Da,1aH,n: I<;ORJIHTOFJIap opaCH,'l,a KeHr 5ICCH TeKHCJIHK - n JI a TO JI a p
"oCH,l 6yJIraH. Ox;aHr~pOH nJIaTuOCHJJ.aI<;~,n:lnma ,n:apeHHHr aJIJIIOBHaJI eT-
I\H3HI)JIapH,rr.a naJIe030H, Me303011 3paCH erI<;H3HI)JIapH yCTHra ropH30HTaJI
erraHJIHfH llIyJIap MyMJIaCH.J,aH,n:Hp.

)1.eMaK, 6y paHOH,n:aOJI,n:HHKyqJIH 3p03Hll, cyHr neHenJIeHJIalliHlli npo-
u.eccH Ba 5IHa KyqJIH 3P03Hll ,n:aSOM3TraH. 3P03Hll npou.eCCH IOI<;OpH,n:a
l\aH,n: I\HJIH'-fraH ca6a6JIap (Hf\JIH:\1, CyB, peJIbe¢) ,n:aH TalliI<;apH TOF MI1HC-
llapHHHf:lr MHHepaJIOrHK TapKH5H Ba MeTaMJp:pH3Mra yqparaHJIHrH ,n:apa-
MaCHfa I<;apa6 6Hp MOH,n:aTe3, 6olliK;a Moi1,n:a aHqa CyCT ,n:aBoM 3Ta,n:H. Arap
,n:ape CyBH ep I<;aTJlaMJIapH'IH KyH,rr.aJIaHr KeCH) yTMaH, I<;aTJIaMHHHr Y3Y-
HaCHfa oI<;ca, 6y I<;aTJIaMJ13.peHH 6yi1JIao HOBJI'ap nat'r,n:o 6yJIa,n:H. ByH,n:aH
Taw~apH, TOF,n:aHl\apaMa-I<;apwH H{KH TOM)Hra Ol)yBl[H ,n:apeHHHr IOI<;0PH
I\H:MH~arH CyB ai'mpFH'I 6HpHHllH ,n:ape 3pa3Hll 6a3HcH naCT sa yHHHr I<;ap-
lliHcHn:arH HKKHHl[H ,n:ap~lHHr 3P03Hll 6a3H2H 6aJIaH,n: 6yJIca, 6HPHHqH
,n:ape 3p03HflHH KyllaHTHpHo, HKKHHllH ,n:ape TOMaHra CypHJIHO, yHHHr 6Hp
I\H:MHaH I\YlliHO OJIa,n:H.

LLapeJIapHHnr 3P03Hll HJ1H Ba X;0CH.l I<;H.1raH llT3.KJIH ep I<;aTJIaMJIapH-
HHHr eTH:U .x;OJIaTHraI<;apao x;ap XHJ16y,lan:H. M1caJ1aH, aHTHKJIHHaJI, CHHK-
.1HHaJI WaKJIHHHf:lr ypTa I<;H:MH,n:a,lliyHHHf,n:eK, MaHOKJIHHaJI (HOB) Y3HJIMa, .
aKC Y3HJTMa, rpa6eHJIap,n:aH Y3Hra i1yJI OllHO 0I<;YBl[H - Ox;aHrapOH Ba
Fap6Hi1 EBporra,n:arH PeHH ,n:ap~JIapH lliyJIap MYMJIaCH,n:aH,n:HP.

LL ape T e p pac a JI a p H. )1.ape Ba,n:HllJIapHn:a KynHHlla 3HHarr05I-
ra yXlli3.lli epJrap yqpaH,n:H. oy 3HiIarrORJIap ,n:ape T e p pac a JI a p H
,n:e6 aTaJIa,n:H, yJIap 3P03HR 6a3HCHHHHf Y3rapH!lIH HaTH «3.CH:J;a ByMy,n:ra
KeJIa,n:H.TeppacaJIap

~

HKKH XHJI: 6yHJIaMa Ba KyH,n:aJraHr 6yJIa,n:H. ByHJIaMa
Te~paCaJIap o,n:aT,n:aIOMrnOI\ M!-iHCJIap ypTacH,rr.a 6HpOH l\aTTHI) iKlfHc l\aTJIa-
MH llHI)HOI\OJIHO, BO,n:HHHH6Hp TeKHC IOBHJIHrn;J.aHTyxTaTa,n:HraH )KOHJ1ap,n:a
Ba 3P03Hll 6a3HcHHHHr qYKH.1lH HaTH «aCHJ,a qeKHHHill 3P03HRCII Ty¢aHJTft:

OCHJI 6yJIa,n:H. Y JIapHHHr Y3aHH,'l,a 15-50, x;ano 100 M JIH 6aJIaH~ llIap-
llIapa, yH,n:aH 101<;0pH,'l,aKeHr B:::>,n:HiI6yJIa,ll.H. lJOTl<;OJI, ITHcKOM n.apeJIapH,n:a
Ba CHp,n:apeHHHr IOK;0PH ol)HI1H],am HOPHH LI.apecHJ,a lliaprnapaJIap 60p.
A:pPHKaHHHr 3aMoe3H ,n:apecHJ,arH BHKTOpHfl lliaprnapacH 130 M 6aJIaH,n:-
JIHK.u.aH, X.HH)l.HCTOHHHHr faHr ,n:ape::H;J.arH )l(ep30HHa lliaplliapacH 243 M
6~J1aH.u.JIHK,n:aH0I<;H5 TyllTa)l.H. DHP LI.ape,ll.a 6Hp eKH 6HP Heqa llIaplliapa
~YJIHllIH MyMKHH Ba yJIap 3P03Hll rrpou.eccHHHHr I<;aHLI.aHre3JIHK.u.a 6opa-
erraHH,ll.aH .u.aJIOJIaT6epaLI.H (21- pacM).
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5yHJIaMa TeppaCaJIap tIeKHHHW 3P03HHCH Tyepap.JlH ,lI,ape IOI\OP.H 0I\H-
MHratIa ytIpaH,lI,H:raH ropH30HTaJI eKH CHHKJlHHaJI WaKJI,lI,a eTraH ueMeHT-
JIaHraH HXJIHT I\aTJIaMJIH (oJ\aKTow, KBapUHT, porOBHK, KpHCTaJIJlH CJlaHeu)
)l{HHCJIap YCTH,lI,a J\OCHJI 15yJla,ll,H. lIlapwapa mJI, I\YM, WaFaJI Ka15H 15yw
)l{HHCJIap YCTH,lI,aJ\ocIfJI 15yJlMaH,lI,H,tIyHKH ,lI,ape 15yH,lI,aH)l{HHCJIapHH OCOJ-I-
rHHa IOBH15_KeTa,ll,H.

KYH,lI,aJIaHr TeppaCaJIap ,lI,ape 3P03HH 15a3HciIHHHr tIyKHWH eKH KyTa-
pHJIIIWH HaTH)I{aCH,lI,a yHHHr J\ap HKKaJla K.HpFOFH,lI,aJ\OCHJI 15yJIa,ll,H. nape
TeppacaCH acocaH ytI XHJI: 1. 3P03HOH Teppaca epal\aT otIHJlH15 1\0JIraH Ty15
)l{HHCH,lI,aH H150paT 15yJlraH (3HHara yxwaw) )l{OHJIap; 2. 3P03HOH aKKyMy-
JI5ITHB eKH UOKOJI ,lI,ape KeJl1HpraH aJIJIIOBHH eTI\H3HFH OC1H,lI,aHTy15 )l{HHCH
tIHI\H15 Typa,ll,H; 3. AKKYMYJIH1HB epal\aT ,lI,ape KeJl1HpraH aJIJlIOBHH eTI\H3H-
FH,lI,aH H60paT 15yJIa,ll,H(22-pacM). nape Y3<lHH KeHraHraH capH CyB 0I\HMH

eeKHHJlawH15, tIyI<HH)JHJlap Kynpol\ TynJlaHa 150wJlaH,lI,H. ABBaJI WaFaJl,
l\YM Ba eyHrpa JIeCCHMOH )l{HHCJlap tIyKa,ll,H. ,II,ape KeJl1HpraH tIyKHH-
,lI,HJIapHH I\aep,ll,a 6yJJHWH,lI,aH K.aThH Ha3ap 60wK,a )l{HHCJIap,ll,aH OCOHrHHa
a)l{paTHW MyMKHH. )KHHCJlap OK.HM KytIHra l\apa15 ,lI,ape Y3aHHHHHr ypTa
Ba I\YHH I\HcMH,lI,a TypJlH KaTTaJlHK,lI,a HaB6a1Ma-HaB15aT' ropH30HTaJl Ba
I\HHWaHraH J\OJIaT,lI,a, JlHH3a WaKJlH,lI,a tIyKa,ll,H.

TqWK.HH BaI\TH,lI,a Y3aH,lI,arH Ba l\aHHpJlap,ll,am JIOHl\aJlapHH CyB 0l\H3H15
I\YHH 0I\HMHra KeJITHpH6 TaWJIaH,lI,H. nape eyBH KaMaHraH,lI,a yHHHr y3aH-
15yHH TeKHCJIHKJIapH,lI,a IllaFaJI, I\YM, JIeeCHMOH )l{HHCJIap tIyKH15 1\0JIa,ll,H.
nape Y3aHu Y3rapHIllH 15JAJIaH6y y3aH6yHH TeKHCJlHKJlapH Teppacara aHJIa-
Ha,ll,H. .

nape TeppaCaJlapH TypJlH 15aJIaH,lI,JlHK,lI,a)l{OHJIaillraH 15YJIH15,yJIap
6Hp l\aHtIa (10-15 TatIa) 6YJlHIllH MyMKHH. MaCaJlaH, l.IHPtIHI\, DHCKOM,
OJ\aHrapoH ,lI,apeJIapH,lI,a TeppaCaJlap COHH8 Ta,ll,aH 12 TaratIa 6YJlHO, yJIap-
HH Y3Hra xoc MaJ\aJlJIHH HOMJlapH 150p. nape TeppaCaJlapH HKKaJla eOJ\HJI,lI,a
DHp XHJI 15aJlaH,lI,JJHK,lI,aX,OCHJl15yJlraH 15yJlca J\aM, KeHHHtIaJlHK TeKTOHHK
npouecc Ba tIYl\YPJIa1HW 3P03HHCH HaTH)I{aCH,lI,a yHr eKH tIan cOJ\HJI,lI,arH
TeppaCaJIapHHHr 15Hp eKH 15Hp HetITaCH HYI\OJlHO KeTHIllH MyMKHH. nape
TeppacaJlap.HHH J\OCHJI I\HJlraH )l{HHCJlap - a Jl JI 10 B H a JI e T 1\ H 3 H 1\
6YJlH15, yJIap aKKyMyJI5ITHB tIYKHH,nH,lI,Hp. AJIJlIOBHaJI Y3aH eTI\H3HI\JIap

22-paCM. .nape TeppacaJIapHHHHr XHJIJIapH Ba yJIapHH KyH,ll.aJIaHr KeCHMHHHHr cxeMaCIf:
A - ~OKOJI. Ii - aKKyMyJlllTHB. B - aKKyMYJlllTHB yCTHra yllHJlraH. r. - aKKyMyJlllTHB K}lMHJlraH.
P - }}33H. n - 1\3llP. Kll - Ty6 )KHHC. fin - TeppaC'aJlap.,
TyXyM IllaKJIH,lI,a CHJIJIHI\JIaHraH, ,lI,HaMeTpH 15-30 eM JIH WaFaJI TOIllJlap.
,naH HoopaT 15yJIa,ll,H. 5yH,lI,aH IllaFaJI TOWJlap eyB 0I\H.\1:Hra I\apao era,ll,H.
napeJIapHHHr 3P03HH 15a3HcHHH tIyKHWH HaTHJKaCH;J;a HHm Y3aH J\OCHJI
6yJIa,ll,H. I1J1rapHrH TeKHCJlHK 1\0JI,lI,HI\JlapH HHrH Y3aH,lI,aH aHtIa 15aJlaH,lI,.
Ba tIeT,lI,a, yHr eKH tIan eOJ\HJI,lI,a03MH-KynMH cal\JIaHHO 1\0JIa,ll,H.

TeppacaJIap TOF OpaeH,lI,a 300-500 M2, TOF 3TaKJlapH,na 3ea 1000 KM2

Ba yH,lI,aH J\aM KaTTapOI\ MaH,lI,OHHHHWFOJl 3Ta,nH, TeKHCJlHKJIap,ll,arH Teppa-
caJIap 15Hp HetIa MHHr KM
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MaH,lI,OHHH HWFOJl I\HJIa;J;H, 6yH,lI,aH )l{OHJIap,ll,a

aJ\OJIH 5IIllaH,lI,HraH K,HUlJloI\Jlap, IllaJ\apJIap Ba KeHr naXTa30p ,lI,aJIaJIap
15apno 3THJIa,ll,H. •

nap e e T 1\ H 3 H 1\ JI a p H acocaH . 3 XHJI: Y3aH aJIJIIOBHHCH, l\aHHp
aJIJIIOBHHCHBa MeaH,lI,p eKH 1\0JlraH Y3aH aJIJIIOBHH:eH,lI,aHH150paT 15yJIa,ll,H.

nape CyBH 3Hr KaMaHraH BaI\TH}1,a cae3 I\HcMHHHHr Y3aHH otIHJlH15 1\0-
JIa,nH. Illy )l{OH,lI,arH IllaFaJI Ba I\YMJlap Y3aH aJlJIIOBHH:CHHOMH OHJIaH IOpH-
THJIa,ll,H. S-~aH aJIJlIOBHH:CHHHIllaFaJI I\HCMH 5IXWH CapaJIaHraH 15yJIH15,OBaJI
(TyxyMra yxwaw) IllaKJIH,lI,a eHJlJIHI\, 0I\HYlra TOMaH era,ll,H. YHHHr yeTHHH
I\¥M l\aTJlaMH 1\0nJIaH,lI,H (TOF ,lI,apMapH}1,am aJlJlIOBHH,lI,a l\yM l\aTJIaMH

~

15YJIM3cJlHrH MyMKHH).

• !\aH:Hp aJlJlIOBHikH CyB TOWI\HHH BaI\TH,lI,a Y3aH aJIJIIOBHHCH yCTH,lI,a
TY[l aHraH
n

JIOH~a (C03 Tyrrp.ol\) ,lI,a:,r H150paT 15yJIa,nH. S-pra OCHe TOFJIaPH
, ~peJlapH,lI,a l\aHHp aJIJIIOBHHCHra eH6aFHp,lI,aH TyWyB'lH ,lI,eJIIOBHH: )l{HHCH
I\YWHJlHO, l\aJIHHJIHm OPTHO 60pa,ll,H.

MeaH,lI,p (CTapH'lHHH epaUHH - 3CKH ,lI,ape epaUHHCH) aJIJIIOBHikHHHHr
Tar:KH6H 6Hp XHJI 15yJIMaH,n,i. l.IYHKH ,lI,ape TeKHCJ1f1K,naeH 3P03HHCH Ty-
epaI1JIHHJIOH H3H 15ymIo ?I\H15, cyHr 3CKI1Y3aHHH TawJIa6 TYFpHJIaHH6 Ke-



THIlJH,lI,aH K,0JIfaH 3CKH Y3aH,lI,a llJaFaJI, K,yM, C03 TynpOK, Ba yCHMJIHK }«('JI
,lI,HFH-TOP¢ 6ab3aH Ty3JIH )KHHCJIap X;OCHJI 6yJIa,ll,H. Eyep,ll,a 6Hp l\aTJI'aM
HKKHHlJHCH 6HJIaH HaE6aTJIaHH6 JIHH3a llJaKJIHHH X;OCHJI I\HJIa,ll,H .

.Il e JI b T a e T K, H 3 H 1\ JI a p H X;OCHJI 6yJIHllJ TapKH6Hfa I\apan
x;ap XHJI 6YJIHllJH MyMKHH. MaCaJIaH, 6aJIaH,lI, TeKHCJIHK,lI,aH Ba 6aJIaH,lI, TOp-
.n.aH 0K,H6 KeJIyBlJH ,lI,apeJIap ,lI,eJIbTa eTI\H3HFH 6HpH HKKHHlJHCH,lI,aH MyTJIa.
1\0 ¢apl\ I\HJIa,ll,H. lllYHHHf ylJyH ,lI,eJIbTaJIap,ll,arH eTK.H3HI\JIap x;ap XHJI 6y-
JIa,D,H. 3Hf Kyn ylJpaM,lI,HfaH ,lI,eJIbTa hK,H3HK.JIapHfa: 1. AJIJIlOBHH Y3aH
bK,H3HI\JIapH - I\YM, MaM,lI,a llJaFaJI, C03 TynpoK" fHJI, TOFJIap,ll,aH KeJIyBlJH
,D,apeJIap ,lI,eJIbTaCH,lI,a 3ca x;aTTO HHpHK llJaFaJIJIap X,aM 6yJIa,ll,H. 2. K Y J1
e T 1\ H 3 H 1\ JI a p fHJI Ba YCHMJIHK K,OJJ,lI,HI\JIapHfa 60H 6YJIa,ll,H~ 3. EOT-
I\OK,JIHK eTI\H3HFH Tcp¢-cOnpC¢HJI. 4. 30JI eKH llJaMOJl TabCHpH,lI,aH X;OCHJJ
6yJIfaH I\YM eTK.H3HI\JlapH. 5. .IleHrH3 eTK,H3HI\JIapH ,lI,eJlbTa,ll,arH 6011Jl\a
hK,H3HI\JIap OpacH,lI,a x;aM ylJpa6 Typa,ll,H.

EyJlap,ll,aH TallJl\apH ,lI,eJIbTa eTK,H3HK,JIapH 6HpH H KKH HtJHCH 6HJIaH
HaB6aTMa-HaE6aT aJIMallJH6 X;OCHJI 6YJIa,ll,H. EYH,lI,aH x;o,ll,Hca ,lI,ape ,lI,eJIbTa-
CHHHHf Ty6HHH 5'3fapHIlJHfa, 51bHH lJyKHIlJH eKH KyTapHJlHIlJHfa 60FJlHK,-
,D,Hp.

.IleJIbTa eTI\H3HFHHHHf l\aJlHHJlI1fH x,ap XHJl 6YJla,llH. MaCaJlaH, MH'CCH-
CHnH ,lI,apecH ,lI,eJlbTaCH eTK.H3HFH l\aJlHHJlHfH 6EO M .naH Gp1HI\, BOJIra )lape-
CHHHKH yH,lI,aH KynpOK, . .Ilape ,lI,eJlbTaCHHHHr lJyKHIlJH Ty¢aHJIH lJYKHH)lH
l\aJlHHJlallJa 60pa,ll,H. EIIH06apHH, ,lI,ape naJ1,l1,o 6YJlfaH,lI,aH 6epH MHccHcHnH
eKH 6011JK,a ,lI,apeJlapHH l)yHH K,HCMHHHHf K.aHlJaJlHK lJYKKaHJlHfHHH lJYKlIH-
,D,H l\aJlHHJIHfH,lI,aH 6HJlHllJ MyMKHH.

I\a ,lI,H M H H ,lI,e JI b T a JI a p. ,X.03HprH 3aMOI-I ,lI,eJlbTa eTK,H3HI\Jla-
pHHH ypfaHHIlJ I\YPYI\JIHKHHHf 103aclI,lI,arH K,a,llHMfH e1K.H3HI\JlapllH K,aH,lI,aii
mapoHT,lI,a X;OCHJI 6YJlfaH.TJHfHHH aHHI\JlallJ,lI,a Ba yJlap opaclI,lI,a ytJpaJ1l1HfaH
¢oH,lI,aJlH l\a3HJIMaJIapHH Ton lI11J)la KaTTa ax;aMH5ITfa 3fa)lHp.

.IlapeJlap Ep TapHXH,lI,a l\a)lHMrH ,lI,aBpJlap,ll,a x;aM 6YJIfaH, yJIapHlIHr
KeJITHpfaH lJyKHI-IlI.HJlapH lI.eJlbTaJIapll.a Ba lI.eHm3, KYJI Ty6HlI.a T)'nJIaHfaH.
4yKIiHlI.HJIap TapKH6H, Ty3HJIHIlJH, )KOHJIaHHIlJH Ba MHHepaJI TapKH6H
!X;03HPfH lI.ape eTI\H3HK,JIapHHHKHfa YXllJallJlI.Hp. Ep nycTH K,YPYI\JIHK K,HC-
MH TeKTOHHK x;apaKaT Ty¢aHJIH KyTapHJIHIlJHlI.aI-I lJyKHHlI.HJlaI? eMHpHJIll6
I\YPYI\JlHKHHHf 6Hp K,HCMHHH \lJYKHIlJH,lI,aH X;0CllJI 6YJIfaH 6OTHI\JIapll.a l\aT-
JIaMJIH lJYKHHlI.H TOF )KHHCHHH X;OCHJl K,HJlfaH. YJlapHH X,03Hpm lJYKHI-IlI.Hfa
Tal\I\ocJla6 TeKIlJHpHIlJ Ty¢aMJIH K,a3HJIMa .LI.eJIbTa eTI\H3HI\JlapH 3KaHJIllfi1HH
aI-IHK,JIallJfa HMKOH 6epall.H (MaCaJIaH, CYPXOHlI.ape C6JIaCTHlI.am lOpa lI.aBpH
eTI\H3HI\JIa pH IlJYHlI.aHJIa Pll.aH).

.IleJIbTa Ba aJIJIlOBllH eTK,H3HI\JlapH OpaCl-lll.a x;ap XHJI lJyKHHlI.ll ¢OJ1l1.aJlH
l\a3HJIMaJIap X;OCHJI 6YJIall.H. MaCaJIaH, MOCKEa KyMHp X,aB3aCH Kap60H
lI.aBpHlI.arH lI.ape lI.eJIbTaCH Ba KyJIJlapll.a X;OCHJI 6YJIfaH 11.€6 aHlll\JIaHfaJ-I.
lllYHHI-Ifll.eK, ¢apFOHa EOll.HHCH aTpC¢H)lafH Ea AHfpeHlI.arH K,yI-IFHp KY-
MHp KOHH lOpa lI.aBpHlI.afH lI.ape lI.eJIbTaCH Ba KyJIJIapll.a X;0CllJI 6yJIfaHJIHfH
a.HHK,JlaHfaH . .Ilape lI.eJIbTaCH, 1I.€HfH3 OCTH lI.eJIbTa eTK.H3HK,JIapH opaCHlI.a
fa3, He¢Tb KOHJlapH x;aM X;OCHJI 6YJlall.H. BOJIfa lI.a peCH lI.eJIbTaCHlI.an{
OJITHHfYfypTfa 60H fa3 KOHH (3800 M lI.aH lJHl\all.H) llJyJIap )KyMJIaCHlI.aHlI.Hp.

1\0JIlI.HK, Y3aHJIapll.a PYll.aJIH MHH€paJIJIapll.aH OJITHH, T€MHP, MapfaH€U
MeaHlI.pll.a 3ca x;ap XHJI 1y3J1ap X;OCHJI6ymilAH. TOF 3TaKJlapH eKH OpaJIHK,-
JIapH,lI,afH lI.ape eTI\H3HFH 1ynJIaHall.HraH COTHK,JIapll.a aJIJIlOBHI1HHHf K.a-
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JUlI-lJlHrH 100 M ,lI,aH 500-600 M falJa 60patr.H. MaCaJlaH, ¢apFoHa BO,lJ.HHCH
enpeCCH51CH (60THFH), TOIlJKeHT llJax;pHlI.arH 4HPlJHl\ 60THFH llJyJIap )KyM-

~aCl-maI-l,lJ.Hp, EYHlI.aH 6oTHK,Jlapll.a lJyKHIlJ Ba e~mpHJlHIlJ npoueccHHHHf
Te3JIlIfH TynJIaHfaH e-rl\H3HK,JIap l\aJIHHJIHrHra K.apa6 aHHI\JIaHall.H.

S'pTa OCHell.am AMYll.ape, CHpll.ape Ba 3'apa¢IlJOH lI.apeJIapH, I\Hp-
FH3HCTOH, S'36eKHcToH Ba TO)KHKHCTOH TeppHTopI:!51CHlI.afH T5IHllJaHb 6H-
JIaH OOMHp TOFJIapHlI.aH 6011JJIaHall.H. YMyMaH Y36eKHCTOHlI.a TOFJIH Ba
TeKHCJIHKJlap,ll,aH OK.H6 yTall.HraH ,lI,apeJlap COHH 600 lI.aH OpTHK" yJIapHHHf
KynlJHJIHfH BaK,THHlJa 0l\ap 6YJlH6, ¢aK,aT 4 TaCH KaTTa ,lJ.ape,ll,Hp.

CupJl,ape -- TaJIac OJlaTOBHlI.aH 6011JJlaH
u
a,ll,H. CyB HHFa,ll,HfaH x;aB3a

Maii,ll,OHH 46200 KM2, y3yHJIHrH 2670 KM, Y36€KHCTOH TeppHTOpH5ICH,lI,aH
yHHHf 385 KM 0l\H6 YTa,ll,H.

YHra ¢apFoHa BO,ll,HHCHHHHf yHf TOMOHH,lJ.a HOpHH, DOlJlJaOTa, Ko-
COHCOH, FOBacoH, 4a1l.0K.coH, lJan TOMOHHlI.aH ¢apFoHa, OJlOH, TypKHCTOH
TOFJIapHlI.aH ApaBaH, OK,6ypa, I1c¢aMpzM, 1ll0.X;HMap,ll,oH, Cyx, I1c¢apa,
Xy)l{a6aK,HpraH, OK,cyB Ba 6011JK,a ,lI,apeJlap I\YIlJHJlall.H.

AMyJl,ape - A¢FOHHCTOHHHHf X,HHlI.HI\YIlJ TOFH)laH 6011JJlaHall.H. DaH)I(
Ba BaxllJ ,lI,apeJIapH KeJIH6 I\YIlJHJlraH,lI,aH CYHf AMy,ll,ape HOMHHH OJlall.H.
Y3YHJlHfH 2540 KM, CyB MHFa,lJ.HfaH x;aB3acHHHHf MaHlI.OHH 22 730 KM

2
,lI,aH

OpTHK,. S'36eKHcToH TeppHTOpH5ICHlI.aH 245 KM HH 60CH6 yTa,ll,H. Y SpTa
OCHe,ll,arH a3HM ,lI,apeJIap,ll,aH 6yJIH6, Y3aHHHH Te3-Te3 y3rapTHpH6 Typall.H.
CHp,ll,ape 6HJlaH AMY.lIape OPOJI 1I.€HrH3Hfa 60pH6 Iwy.HJla,ll,H.

3apa¢IlJOH Ba l\allJK,all.ape cyBJlapH YTMHllJlI.a AMy,ll,apera K,YIlJHJIfaH
6yJlca-,lI,a, X;03Hp e1H~OpMaJ1,lJ.H. u

3apa¢llloH ,lI,apeCHHHHr yMyMHH Y3YHJlHrH 73.5 KM 6YJlH6 Y36eKHcToH
TeppHTOpH51CH,lI,aH 455 KM yTall.H, cyB y.HFa.lIHfaH MaM,lI,oHH 17770 KM

2
Typ-

KHCTOH, 3apa¢IlJCH TOFJlapl,llaH CyB OJla,lJ.H.
l\alllI\aJl,ape - X,HCOp TOFHHHHr )KaHy6H-llJapK)-1l1.aH 6011JJlaHH6 TOI'

3TaKJIapH,lI,a CYFOpHIlJ CHCTe~aCllfa Ba CyB oM60pJlapHra eTH6 60pa,ll,H.
Ey lI.apeJIapHHHf HpMol\JlapH 6ax;op ¢aCJIH,lI,a TOF )l(HHCJIapHHH eMHpH6

6Hp HetJa MHJIJIHOI'i T llJaFaJI, xapcaHf Ba MaHlI.a l\yMJIapHH OJIH6 KeJIH6,
lI.ape aJlJIlOBHH eTl\H3HFHHH X;OCHJI K,HJIa,ll,H.

Ep OCTHlI.a TOF )KHHCJlapHHHI-If 6YllJJlHl\ Ba epHI\JlapHlI.a YlJpaHlI.HfaH
cyBJIap ep OCTH cYBJlapHlI.Hp. EYHlI.aH cyEJlap ep K.aTJlaMJlapH opaCHlI.a
)Ky,ll,a Kyn TapI\aJlfaH Ba xaJIK, xY)l(aJIHfHHll pHBO)l(JIZ·HTHpHllJlI.a, aX;OJIHHll,
lllax;a p x;aMlI.a I\HIlJJIol\Jla pHH CyB 6HJlaH TabMHHJIalll,ll,a, fH,lI,poTexHHKa
Ba caHoaT HHIlJOOTJIapH K,ypHJlHIlJJIapHlI.a; CyFOpHIlJ HIlJJIapHlI.a; KypOpT
Ba caHaTOpHHJIap Ba 6011Jl\a cox;aJlapll.a MYX;HM POJIb yHHaHlI.ll.

Ep OCTH cyBJIapHHHHr feOJIorllK HllJll F05lT Kana, yJIap ep K,aTJIaMJlapU
~paCH,lI,afH MHHepaJIJIapHH Ba TypJIH TOF )l(HHCJIapHHH 3pHTall.H, TapKH6HHH
y3fapTHpall.H Ba FOpJlap X;OCHJI K,HJIall.lI.

Ep OCTH cyBJIapHHHHf naHlI.O 6YJIHllJH, Tapl\aJlHIlJH, x;apaKaTH, MHl\lI.0P
Ba CH¢aT Y3fapHllJH 6HJIaH - nI,lJ.poreOJIOrH5I ¢aHH IlJYFYJIJIaHa,ll,H. Ey
KypClI.a ep OCTH cyBJIapH eMHpyBlJH Ba 6apno 3TyBlJH afeHT CH¢aTHlI.a K,apa6
lJHI\HJIall.H.



XIX acp,n:a OJIH6 60pHJIraH HJIMHii_
Ta,n:I\HI\OT HillJIapH HaTHMaCH,n:a aTMoc_
<Pepa eHIHJIapHHHHr 70% H ,n:eHrH3ra
I\YHHJIHillH, 25% H 6yFJIaHH6, 5% H
ep OCTHra CHHrH6 KeTHillH aHHI\JIaHraH.
By y'l KypHHHill,n:arH cyBHHHr aHJIaHMa
:l\apaKaTH I\YPYI\JIHK,n:a 6Hp XHJI MHI\_
,n:op,n:aBa Te3JIHK,n:a 6YJIMaH,n:H.

Ep OCTH cyBJIapHHHHr
n a H ,n:0 6 Y JI H ill H . Ep ocm CyB-
JIapH eFHHJIapHHHr ep nYCTH,n:arH I\YM
Ba TOillJIap opacHra I\HcMaH CH3H6
YTHillH, flbHH H H ¢ H JI h T P a 1.(H fl
HYJIH u6HJIaH :l\OCHJI 6yJIa,n:H. Maca-
JIaH, Y36eKHcToH,n:a :l\ap HHJIH aTMoc-
¢epa cyBH,n:aH Tailll\apH CyFOpHill CHC-
TeMaCH,n:aH 8 MHJIJIHap,n: M

3
CyB illHMH-

23- pac~l, AMepHKaJlarH«:3CKHlJypH» JIH6 ep OCTH cyBHra I\YillHJIa,n:H. E p
reH3epH. OCTH cyBJIapH CyB 6yFJIapHHHHr co-

BH6 I\YIOI\JIaillYBH, flbHH K 0 H ,n:e H-
C a 1.(H fl np01.(eCcH,n:a :l\aM naH,n:o 6yJIa,n:H. By Bal\T,n:a ep H'lHra CH3H6
yTraH CyB 6yFJIapH COByl\ TeMnepaTypara ,n:y'l KeJIH6, I\YIOI\JIailla,n:H Ba
cyBra aHJIaHa,n:H. BYF cyBra ai-'lJIaHaerraH,n:a y3H,n:aH HCCHI\JIHK tIHl\apa,n:H,
KOH,n:eHCau.H~npOu.eccH COBYI\ rpyHTHHHr TeMnepaTypacHHH opTTHpa,n:H,
6HH06apHH, oyFHHHr 5IHa cyBra aHJIaHHillHra OJIH6 KeJIa,n:H. TOF )KHHCJIa-
pH,n:a CyB 6yFH Kyn TynJIaHa,n:H, 6y 3ca yJIapHHHr 3JIaCTHKJIHrHHH OpTTH-
pa,n:H", Tynpol\HHHr IOI\0pH 60CHMI1: 0pl\acH,n:a 6yF flHa :l\aBora tIHl\a,n:H.
LLeMaK, KOH,n:eHCa1.(HflnpOu.eccH CyB 6yFHHH Tyrrpol\l\a OJIH6 KHpa,n:H Ba
yH,n:aH 0JIH6 'lHl\a,n:H. TOFJIH epJIap,n:a, ,n:aillrJIap,n:a, ,n:OHMHHMY3JIOl\ paHoH-

- JIap,n:a CyB 6yFJIapH 3Hr Ky rr K()H,neHCau.H5IJIailla,n:H.
10 B e H HJI c·y B.JI a p . Ep l\aTJIaMJIapH OCTH,n:aru MarMa,n:aH a)Kpa-

JIyB'lH MHHepaJIJIa~raH HCCHI\ CyB 6yFJIapHHHHr ep ocrH cyBJIapHra aHJIa-
HHillH,n:aH ~OCH.l 6yJIa,n:H. IOBeHHJI CyB epHHHr tIYI\YP l\aTJIaMJIapH,na Ba
Te3-Te3 ByJIKaH OTHJIH6 Typa,n:HraH YJIKaJlap,n:a Kyrr y'lpaH,nH (23- pacM).
Ep OCTHcyBJIapH,n:aH Tailll\apH, 1\0JI,n:HI\eKH peJIHKT cyBJIap :l\aM 60p. By
cyBJIap l\a,n:HMrH reOJIOrHK ,n:aBpJIap,n:a,n:ape, ,n:eHrH3, KyJI cyBJIapHHH tIy-
KHH,n:HMHHCJIap 6HJIaH 6Hpra,JJaillH6 'lYKHillH,n:aH :l\0CHJI 6yJIa,n:H (f. H. Ka-
MeHcKHH, J955-1969). ByH,naH cyBJIapHH :l\OCHJI6yJIHill illapOHTHra Kypa
HKKHra 6yJIHHa,n:H:

u 1) C H H r e H e T H K (rpeK'la 6yJIH6 singemsis - O6Hp Bal\T,n:a :l\ ~HJI
6YJIHill ,n:eMaKJJ:Hp)ep ocm cyBJIapH - ,neHrH3 erl\H3HI\JIapH TynJIaHraH,na
yJIap opacH,n:a 6HpraJIaillH6 TynJIaHH6 1\0JIraH cyBJIap,n:Hp. ,UHareHe3 npo-
1.(ecCHHaTHMaOI,n:a CH3H~.YTraH cyBHHHr 6Hp I\HCMH CHI\HJIH6 tIHI\H6 KeTa-
,n:H,HKKHH'lH I\HCMH 3ca erl\1f3HI\JIap opacH,na cal\JIaHH6 1\0.TIa,n:H.

2) :3 rr H rue H e uTH K 1.._ ep ocm cyBJIapH - TOF MHHCJIapH ByMy,n:ra
KeJIraH,n:aH CyHr KyJI,n:aH eKH ,neHrH3,naH CH3H6 yrraH cyBJIap,n:aH :l\0CHJI

1 :3 n Hr e He T HK - rpeKlJa CY3 15yJII16- epi - cYHr, genesis_ 1\OCHJI6yJllII1I
JleraH lIla'bHOHH6HJlAHpaJlH.

H6YJIMH. YMyMaH, 6yH,n:aH peJIHKT ep OCT ~ cYuB.lapHHHHr TapKH6H, Ke!unlH-
'laJ1HK 6oilll\a XHJI ep OCTH cyB.lapH KeJIHO l\)-lIJ1lJIHillH HaTHMacH,na Y3ra-
pH6 KeTa~H. Arap peJIHKT ep OCTHcy8JlapH ~p oCTH,nay3rapMaH Cal\.laHH6

I1\0JIca, KyMHJIraH ep OC~H C Y B JI a p H ,neHHJ ~,nH.
CyB yTKa3MaH,n:HraH Ba CyB yTKa3a,n:HraH TOF

)K H H C JI a pH" X,aMMa )ImH~JJap CyBHH 6Hp XHJI YTKa3a~epMaH,n~. Mab-
JJyMKH, l\yM CyBHH My,na Te3 YTKa3a,nH, rHJI ::lca ,n:e.spuJJHYTKa3Ma~,nH, aHa
wyHra Kypa K.aTJIaMJJHea 51X.nHTMHHCJJap ~ap XH.n tIyKHH,nHJJap I1HFHH,nH-
CH,n:aHH60paT 6yJJH6, ,noHatIaJIapHHHr Kana-KH'lHKJJHrH, MHI\,n:0PH, MOH-
JJawyBHra K.apa6 6Hp MHHC HKKHHtIH )KHHc,n:aH ¢apl\ K.I1JJa,n:H.Maca.HaH:
rHJI (0,001 MM), Jleec (0,05 MM), K.yM (2,0-0,01 MM), illaFaJl (2-200 M1\1),
l\yMTOW, xapcaHr TOW Ba 6owI\aJlap 6Hp-6HpH,naH ¢apl\ I\HJla,n:H; 6y.lap,n:aH
Tawl\apH, ep K,aTJlaMJlapH opacH,n:a MarMaTHK )KHHc.nap,naH - rpaHHT,
,n:HOpHT, ra66po, rrepH,n:oTHTJlap Ba MeTaMop¢HK rrpo1.(eccH HaTHMaCH,n:a
rraH,n:o 6y.nraH c.naHEU, MapMap, rHEHc Ba 60WK,e).TOF MHHCJlapH ytIpaH,nH.
By )KHHc.nap I\YPYI\JlHK,n:a Xap XHJI reo.nOfHK wapoHT,n:a :l\0CHJI 6yJJraH Ba
yJIap ep l\aTJlaMJIapH,na eHp XHJI )KOYJI3WMaraH 6yJIH6, CyB YTKa3Hill 1\0-
6HJIH5ITH TypJIHIIaAHp.

TOF )KHHeJIapIlHHHr eyB YTKa3HUl eKH yma3MaeJIHfH yJIapHHHr FOBaK-
JIH eKH cepAap3 6yJIHUlHra 60FJIHI\AHp. fOBaK )KIlBe Ae6, O.TIHHraH )KHHC
HaMyHacHAarH FOBaKJIap :l\a)KMHHHHr Uly HaMyHaHHHr xaMMHra 6yJlraH
H1Ie6aTHra aHHIJIaAH Ba ~YH,n:aH H¢o,naJIaHa,nH: '

n = ~ eKH Vn = 100 %
V V

ByHAa n - )KHHeHHHr FOBaKJIHJIHrH, V
n

- )KHHC HaMyHacH,D,am 6yUl-
JIHI\ :l\a)KMH, V - )KHHeHHHr yMyMHH :l\a)KMH.

IllyHH :l\aM aihHUl KepaKKH,' ~ap K,aH,n:aHFOBaKJIapAaH xaM eyB yTa-
BepMaHAH, MaCaJIaH, fHJIHHHr FOBaKJIHrH 50% ra 5II\HH, illyHra l\apaMaH y
CyB yTKa3MaHAH, IIyHKH FOBaKJlapH HH:l\05IT,n:aKH'lHK Ba )KHHC 3appacH )Ky-
Aa MaHAa (0,001 MM AaH :l\aM KH'lHK) eyB UJHMra'l Kyrr'lHHAH Ba errHWI\OI\
6yJJH6 1\0JIaAH. l\yMHHHr FOBaKJIHr'H 30-33% 6yJIea-,na, yHAaH eyB Te~
yTH6 KeTaAH, IIyHKH yHHHr ,noHaIIaJIapH HHpHKAHp. IllaFaJlHHHr FOBaKJlH-
rH 20-25 % 6yJIraHJIHDIAaH yHAaH eyB aHHHl\ea Te3 yTH6 KeTaAH. llIyH-
AaH I\HJIH6, eyB YTKa3MaHAHraH )KHHeJJapra rHJI, flXJIHT KBap1.(HT, poro-
BHKJIap KHpaAH.

E p OCT Hey B JI a pH H H H r !< JJ ace H ¢ H K a 1.(H fl C H. Ep
oeTH eyBJJapHHH XHJIJJapra a)KpaTHill,na y.napHHHr ~OCHJI 6YJlHillH, ep
OCTHAa eTHUl :l\0JIaTH, TapKH6H Ba 6oilll\aJlapra 3bTH60p 6epHJla,nH. Ep
oeTH cyBJlapH rraHAo 6yJIHUl UlapOHTHra (ep l\aTJlaM-!lapH,na ytIpaillHra)
l\apa6 ytI XHJI: 103a eyBJIap, l1'yHT (eH30T) cyB.lap, 60CHM.iJHeKH apTe3HaH
eyBJIapra 6YJIHHaAH.

CyB YTKa3MaH,nHraH l\aTJIaMAaHaHtIa IOl\opHAa ByMYAra Ke.'IraH
CyBJIap 10 3 a C y B JI a p Ae6 aTaJIaAH. 103a eyBJIap ep oeTH eyBJlapH
OpaeHAa ep 103aCHra 3Hr 51I\HHMOHJIapAa yIIpaH,n:H. Y JIap CyB illHMHJlYB'lH
l\aTJIaMJIap opaeHAarH rHJI eKH C03 TyrrpOI\ YCTH,n:aI\YM, I\YMOI\ )K!IHeJIap.na
TYrrJIaHaAH. 103a cyBJIap TynJlaHyBIIH l\aTJIaMHHHr \\aJIHHJlHfH 2---"3 M .naH
OWMa~AH. llIyHH x;aM aHTHill KepaKKH, o,n:aT,n:a6y ep aCTli cyBJIapHHHHr
l\aJIHHJIHrH HI\JIHM illapoHTHra l\apa6 Y3rapH6 Typa,n:H. By XHJI ep oeTH
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eYBJIaplf CCCPHHHr )KaHy61f_
illapI\lf~am " paHOHJIap~a, trYJI_
JIap~a,

I

JIeCCIfMOH )KIfHeJIap
opaelf~a ytrpaH~H. ~36eKIfC_
TOH~aI\apup1 trYJIIf~a, Byxopo
06JIaCTIf trYJIJIaplf~a, aHHl1I\ea
I\1f3IfJ ~YM~a Kyn Hytrpa ~If.
BYH~alf ep OeTH eYBJIapH Ky_
nlfHtra trytrYK 6YJIa~lf, ~aUlT-

JIap~a Ba trYJIJIaMa yJIaMaH
aXOJIIfHIf eyB 6lfJIaH TabMIfH_
JIaill MaI\ea~lf~a <pOH~aJIaHlI_
JIap:1f.

fpYHT

H

eyBJIaplf.
Ep lO3aeH6HJIaHeyB YTKa3MaH_
~HraH I\aTiIaM Opae ~arH eyB-
JIap~Hp. By eyBJIap, o~aT~a,
FOBaKJIH )KHHe (I\YM, illaFaJI
JIece) opaeH~a KynpOI\ ytrpaH:
~H. BYH~aH TaIIlI\apH, I\a~HM-
rH Ba cep~ap3 )KHHeJIapOpaeH~a

24 . xaM ytrpa6 Typa~H. fpyHT eyBJIa-

6
- pacM. rpYHT (CIl30T) CYBIlHIl KllpllC yCYJIH pHHHYTKa3MaH~HraHwaTJIaMye-

IlJlaH ep 1031lra '1HJ~apH[I1 u .\

• HTH~a 5IHa eyB YTKa3Ma ~HraH

eyB )KOHJIaillraH I\aTJ1aM6HJIaH yHH eyB 6 I\aTJIaM 6yJIMaraHJIHm ytryH 6y
~Hp. fpyHT eyBJIapHHHHr eaTXH ep 6em~~~aH Tab\HmJIOB!Hf I\aTJIa~ 6Hp-
Ep Ocm eyBJIapHHHHr I\aTJIaMJIap opa xap XHJI trYI\ypJIHK~a era~H.
oem cyBJIapI1HHHr a H H a e H ~eH CH~a XOCHJII\HJIra~ u6aJIaH~JIHrHep
e y B e a w JI a HJIa~H. CyB 6HJlaH TymmraH waTJIaM

'\ B tr H I\ a T JI a M ~e6 a f '\
6YJIMaH~H, tryHKH yHHHr YCTH~a CyB u TaJIa~~. pyHT cYBJIapH~a 60CHM
fpyHT cyBJIapH naCTKaM)!<OHJIa Y!Ka3Maff~ffraH I\3.TJIaM6YJIMaH~H.
tIHI\H6 I\OJIa~ff Ba 6YJI~ JIa Ma (COH,)Kap, apHK;) ep 6emra CH3HJIH6
tIHK;MaraH)KOHJI1p~a I\~~/I\ ~Oa~HJII\HJIan;ff. Ep ocm cyBJIapH ep lO3aCHra
PHJIHIIlH, yJIapmmr a I H

H e
yM MIfH e ~J ~a ~a xaMep oem cyBJIal?,IfHHHr KyTa-

rpyHT eyBJIap lO3aeHH ~H fIaIIl X ~aH OIIl\13.H~H. ByHra YpTa OCH ~a
MHCOJ1~ffp(24- pacM). po HrHpyBlIlf !\Y,'{yK;J1ap(KiIp ~) yCyJIH 5IXillH

fpyHT eyB.lapHHHHr Y IO
OCTHeyBJIaplf ~ape, a HK B 6 ' "\ a p a KaT H. Ja Ba 6Jilll\a ep

~JIaHa~H. Ep oem eyf.'Ia· H\oJpIIlK;aJIapra I\aparaH~3. aHqa ceK H xapaKaT-
ropH30HTaJI .l\0Jl~a 6 uJl1aff ~ffHCJIapH opaclf~aH CH3H6 yra~ff, yJIap
PeJIber+.HuHr 6 u y u n;ff, KynHHlIa HHIIl36 TOMJHra I\apa6 OWa~H

't' n YH~aH )KOH.lapH~aH ep 6" '\'
eyB Tap3H~a lIHI\H6 Typa~ff B u ocm eyBJ'IapH_ YJIol\ eKH CIfJI)KHI\
Y3JIaIIlmpHJIraH )Ko'ffJIap"a 'KuYH~a6HeYB~ap Clfp~ape 06JIacTH~am 5IHm

E
A ynJIa ytIpalf~1f

p OCTHeyBJIapII TOP )Kif .
Typa~H, Ep Ocm eyBJIa HHIfH~cJIapHOpaCJf~aHeeK!fff, JIeKlfff ~OHM ym6
tIaHJIlfmra Ba ep Ocm gYB!fH!f J\apaKaT Te3JIHrH )KlfHCHIfHr eyB yTKa3yB-

eaK;JIJB<H!I\aTJIaM I\lfllJIlfrHra 60PJIHI\ 6y-
JI1f6, I\YHH~anr <popMyJIa6lfJIaH HtPo~aJIaHa~H:

25- pacM. ApTe31laH CYBIlHIlHr TynJlaHlllli c?,eMaCIl:

A - ep 103aCH, I) - CyB YTKa3MallJ\HraH l\aTJIalol. B - CyBJIH l\aTJIaM.

hV=K-
e

H

BYH~a V - 0I\HM Te3JIHrH; K - )l{HHe.n.aHTYXTOBCH3yTyBlIH eyBmmr
Te3JIHnf eKH eH3Hill K03<pqmuHeHTll; h - 6Hp HYI\Ta.n.arH eyBHl-mr HKKHH-
tIll HYI\Ta.n.anfeyB)l.aH 6aJIaH.n.JIHrlf;e - HKKH HYI\Ta OpaCH)l.arHMaCo¢a.

Ep OCTHcyBJIapHHIfHr .l\apaKaT Te3JIlfm, yJIapHIfHr l\aH~aH )KIfHCJIap
0pI\aJIH )1THillHra 60FJIIfI\)I.Hp. I\yM 0pl\aJIH cyTKacHra 1-5M, HHpHK I\YM-
.n.a15-20 M, WaFaJI eKH cep)l.ap3 )KHHCJIap)l.a100 M Ba yH)l.aH .l\aM Te3pol\
CHJ])KHillH MyMKHH. I\aTJIaMJIap OpaCH)l.a.l\0CHJI6YJIraH cyBJIap ~ape Ba
)l{ap eH6aFHp.irap ~H 6YJIol\ Tap3H)l.a tIHI\H6 0l\ap cyBJIapra I\YillHJIa)l.H,

APT
~

e 3 H a H C Y B JI a p. BOCHMJIHCyB O)l.aT)l.aMaxcyc CTpyKTy-
paJIl1 epJIap a ytrpaH)l.H. MaCaJIaH, yJIap ep l\aTJIaMJIapHHHHr TeKTOHHK
npouecc Han!)I{aCH)l.a 6yKHJIH6 CHHKJIHHaJIbillaKJI OJIraH eTpYKTYP~JIapH-
~a TynJIaHa)l.H. BYH~aH TaillI\apH, apTe3HaH cyBJIap MOHOKJIHHaJIBa TeK-
TOHHKepHI\JIapH)l.a .l\aM naJ1~o 6yJIa)l.H (25- pacM).

CHHKJIHHaJIJIap)l.aHKKH CYB yTKa3MaH)l.HraH l\aTJIaM opacH~am CyB
YTKa3yBtrH l\aTJIaMra Kyn eYB TynJIaHHillH)l.aH apTe3HaH CYBH.l\0CHJI6yJIa-
~H. ApTe3HaH eyBHHHHr .l\0CHJI6yJIHillH ytrYH eyB yTKa3yBtrH l\aTJIaMHHHr
ep 6eTHra tIHI\I\aH I\HCMHilly l\aTJIaMHHHr ep oeTH)l.am eTHill .l\0JIaTHra HHC-
6aTaH 6aJIaHMa 6yJIHillH illapT.

CHHKJIHHaJIbl\aTJIaMJIap)l.a.l\oeHJI6yJIraH ep ocm CyBHHH6ypFY I\Y)l.YFH
6HJIaH l\a3HraH)l.a HKKHTa eYB YTKa3MaH)l.HraH l\aTJIaM opaCH)l.am CyB
OTHJIH6trHl\a)l.H. TOillKeHT MHHepaJICYBHXy)l.)I.HillyH)l.aH eHHKJIHHaJIbl\aT-
JIaM~a )l{OHJIaillraH 6yp )I.aBpH )I.eHrH3 I\YMH eTI\H3HI\JIapH opacH~aH
(1800-2200 M tIYI\YPJIHK)l.aH)OTHJIH6trHI\Mol\)I.a. ApTe3liaH CyBJIap MOHOK-
JIHHaJI illaKJI)l.arH ep l\aTJIaMJIapH)l.am )i{HHCJIapHHHr TapKH6HH I\HCMHHH
trYl\ypJIHK)l.a Y3rapHluH)l.aH .l\aM (illaFaJI-+I\YM-HHJI) .l\0CI1JI 6YJIa)l.H. Ma-
CaJIaH, ep lO3aCH)l.aHIIlaFaJI Ba I\YM l\aTJIaMH)l.aHyTH6 60praH eyB MabJIyM
trYl\ypJIHK~a rHJIra )I.ytr Ke,,'lH6TyxTaH)l.H. ByHHHr HaTH)I{aCH)l.alOl\opH~aH
UlHMHJIH6 yTYBtrH CyB HtrKapHra yTa OJIMaH, T5'nJIaHa 60illJIaH~H Ba my
ep (fHJI l\aTJIaMHHHHr lOI\OpHCH)l.aH)l\a3HJICa, eyB OTHJIH6tIHl\a)l.H. Bab3aH
apTe3HaH cyBJIapH TeKTOHHKxapaKaT HaTH)I{aCH~a ep epHJIHillH 6HJIaH
eyB cal\JIOBtrHl\aTJIaMHHHrCHHH6naCTra eKH lOl\opHra CypHJIHillH.n.aH xaM
.l\0CHJI6YJIa~H. By XOJI MOHOKJIHHaJIBa CHHKJIHHaJlbeTpyKTypaJIapmmr
6Y3HJIHIIlHHaTlf)l{aCH)l.apyH 6epa)l.H.



Ep 0 C T 11 C Y B JI a p 11H 11H r x 11M 1151B H H Tap K H 6 If. Ta-
6l1aT,nanI cyBJlap, )f{yMJ.la,naH,ep OCTHcyBJIapH HHx,051T,na3pHTYBlIaHJIiU{
xvcycHHTHra 3ra,nHp. EMFHp epra TylllryHqa lIaHr, Ty30H Ba ra3JIap
6iwaH apaJIalllH6 rapKH6HHH Y3rapTHpa,nH. Ep 103acH,nanI Bal\THHlIa Ba
,nOHMHHol\ap cyBJIap TOF )f{HHCJIapHra TyXTOBCH3TabcHp 3TH6 Typa'uli.
OI\3P cyBJIapHHHr 6Hp I\HCMH ep l\aTJIaMJIapH 'OCTHra lllHMHJIa 60tU-
JIaH,nHBa x,ap XH.1TapKH6JIH )f{HHCJIap,naHym6, yJIapHIf I\HcMaH 3plfTH6
y3 TapKH611HH x,aM Y3rapTl1pa,nH. Ep OCTI1CyBH TapKH6Hra l\aTJIaMJIap
TapK11611,YJIapHI1Hr qYI\YPJIl1nI, eTl1lll X;0JIaTI1Ba 60llll\a OMHJIJIap X;aM
TabCl1p KypcaTa,nH.

Ep l\aTJIaM.1apH opacH,nanI cyBJlap TapKH6H,na 3pHraH MOMaJIapHlfHr
MHI\,nOpH)f{y,na ,XHJIMa-XHJI,nHp. Ta6HaT,nanI x;aMMa ep OCTH cyBJIapH
MI1HepaJIJIaHl1lllH)f{Hx;aTH,naHTypTTa KaTTa rpyIIIlara 6YJIHHa,nH:1. qYlIYK
CyB- yMyMHH MHHepaJIJIaHl1lllH 1 r/JI raqa; 2. lllYPpol\-:::l ,naH 10 r/JI
raqa; 3. lllyp-lO ,naH 50 r/JI ralIa; 4. SfTa lllyp-)f{y,na Kyn MHHepaJI-
JIalllraH CYB, yMyMHH MHHepaJIJIaHHlllH 50 r/JI ,naH KYu.(200-300 r/JI ra-
qa). 101\0pH,na KypcaTHJIraH rpynnaJIap ep OCTHcyBJIapHHHHr MliHepaJI-
JIaHHlllH 6Hp Mebep,na 6yJIMaCJII1rHHH KypcaTa,nH. 1 JI ep ocm CyBH.na
1 r Ty3 6yJIca I1qHlll yqyH 51POI\JIHX;Hc06JIaHa,nH.

Ep OCTHcyBJIapH,na x;ap XHJIMOMaJIap 6I1pHKMacH,naHH60paT XHMH51-
BHH 3JIeMeHTJIap 6YJIa,nl1. XHMH51BHH3JIeMeHT Ba 6HpHKMaJIap,naH Kyn-
POI\ ClS04, HC03, Na, Ca, Mg 6ab3aH NH4, Fe Ba Mn.yqpaH,nH. fa3JIap-
,naH 3ca cyB,na 3pHraH X;OJIaT,naCO2, KaM,naH-KaM H2S 6yJIa,nH.

M H H e p a JI C Y B JI a p. Ep OCTH cyBJIapH 101\0pH,na aHTH6 yT-
raHHMI13,neK, MabJIyM ,napa)f{a,na MI1HepaJIJIalllraH Ba ra3ra TyHI1HraH
6yJIa,nl1. MI1HepaJI Ba ra3ra TyHI1HraH cyBJIap, o.naT,na llll1¢06aXlll X;H-
C06JIaHa,nl1. JIeKI1H ep OCTI1MI1HepaJI cyaJIapHHHHr x;aMMaCI1x;aM' llll1¢O-
6axlll 6YJjaBepMaH,nI1. MI1HepaJI cyaJIap TapKl1611,na ,naBOJIaHHlll ylIyH
3apyp 6YJIraH MHHepaJI 3JIeMeHTJIap 611p XI1JI MI1I\,nop,na 6yJIMaH, 6ab3H-
JIapl1,na KynpOI\, 6ab3HJIapH,na KaMpOI\ 6yJIa.nH. MI1HepaJI cyBJIap TapKH611-
,n:aTeMHp, Ml1lllbHK, pa,n:I1H,6pOM, HO,n:Ba'6l1p 03 ra3 6yJIa,n:H.

MI1HepaJI cyBJIap TapKI1611ra l\apa6rl1Ha 3Mac, 6aJIKI1 reMnepaTypa-
CHra l\apa6 x,aM XI1JIMa-XI1JI6yJIa,n:l1. MaCaJIaH, KI1CJIOBo,n:cK,n:arHKap-
60HaT aHnI,n:pl1,n:JII1COBYI\Hap3aH cyB, CJIaB51HOBCKI1H()l(eJIe3HOBo,n:CK)Ba
KapJIOBH BapH (qexOCJIOBaKI151,n:arl1) Kap60HaT aHrl1,n:pl1,UJII1 HCCHI\
cyBJIap, KaBKa3HI1Hr MaueCTa, TaJIrH paHOHI1,n:arH Ba BOJIra6yHH,n:a-
rH CepreeBCK cYJIb¢aTJII1 MI1HepaJI cyBJIap Ba X;.K.ByJIap,n:aH Tallll\apH,
pa,n:110aKTHBJIalllraHcyBJIap x;aM 6yJIa,n:l1, 6yH,n:aH cyBJIap,n:a pa,n:HH3MOHa-
UI151CI1caI\JIaHa,n:l1. Pa,n:110aKTHBcyBJIap fpy31151HHHr U.xaJITy6a paHOHH-
,n:a Ba OJITOH YJIKaCI1HI1HrBeJIoKypl1xa paHOHI1,n:a60p. YJIapHHHr TeM-
nepaTypacH x;ap XI1JI 6yJIa'ul1, +20° ,n:aH KaM 6yJIraHJIapl1 COBYI\,
+20°,n:aH +37° raqa 6YJIraHJIapl1 I1JII1I\,37° ,n:aH +4:2° ralla HCCI1I\, +42°C
,/I,aH 101\0Pl1JIapH )f{y,n:a HCCHI\,nHp.

MHHepaJI _cyBJIap acocaH elll TOPJIap Ba ByJIKaHJIH yJIKaJIap,n:a Kyn
yqpaH,n:H. MI1HepaJI cyBJIap TeKTOHHK x;apaKaT HaTH)KaCH,n:a By)f{y,n:ra
KeJIraH ep epHI\JIapW 6HJIaH Ba y ep,UarH ..MoMaJIapHHHr ,y3rapHlllH,
apaJIalllHlllH Ba 60cHMH 611JIaH 60FJIHl\.ll:l1p. Elll TOPJIH yJIKaJIap,na, Ma-
CaJIaH, KaBKa3, DOMHp TOFJIapH,n:a, KaMlIaTKa Ba KYPHJI opOJIJIapH,n:a
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" v 03HprH BaI\.T,n:a 6yH,n:aH MI1Hepa.1 cyBJIap,n:aHJI cyB.lap Kyn. ,f',l\U1llepa caHoaT,n:a KeHr ¢oH,naJIaHHJIMol\,na. T
l\IellYlUYllla,na Ba H H 11H r reo JI 0 r H K H III H. 0 F )f{HHC-

E p 0 C T YI C Y B JI a p u 6 60paTTliraH CyB CyCT xapaKaTJIaHlI-
all aCTa - ceKliH yTlI '" 'lll.'1apH opacYlll" i

~
a a)f{a,na Ba aHqa ce3HJIapJIli reoJIOrr;,K 11

Ulllra K,ap~~aH~~~a~; JIa~JlIHr 3pllTYBqaHJIHK xoccaCli 0pl\aJIli 6yJIa,n:H-
6a)!{apallH, p" HHHI\Ca Ce311JIapJIlI,n:lIP· .
rall XlIMlI5IBHlI lIlllll: Jill CH3lIJm6 yTaeTraH cyBJIap MHHepaJI 3appa-

ToF )f{lIHCJIapH op a 6"11 KaTJIaMra eKli ep 103Hra OJI1I6
qaJIapHH Ba )!{lIHCJIapHH 3PH~H I\YI1'Cyrh'+'031151npolleccli HaTlI)f{aCH,n:a

Y
,+,,+,0 3 H 51 ,n:eHlIJIallH. 't''t'

KeTHIllHra C 't' ~ KJIa XOCHJt6yJIa,n:H. 1 JI ep OCTli cyBlI,na
ep 6eTH,na TypJIH XHJI qYI\YPJIli P 6yJla,n:H Ep OCTli cYBJlapllHlIHr TOF
300 r raqa x;ap XlIJl 3pllra; TY3~~~apHli 3PllT1I6 OJl1l6KeTlIlllllra 11Ill-
)!{HHCJlapli Tap'K1I611jl.arli lIr~ )f{HHCJlapli opaclI,n:arli TOIll Ty311 T:3
K 0 P Jl a H H III ,nellllJla~lI. 0

y
0 MaJl 6" Jlca Y 35% ra I\a,n:ap 3pllll-

3IJI1H,n:1I,arap CYBTeMnepaTypacli H ~ ¢aKa~ c ~ yT1I6, lOBlIJl1l6 KeTMaH-
,n:H,IllyHHHr yqyH TOUITy3H KOHJlap OJlHWH M MKHH. lllyHlIHr,neFi, rHnc
AHraH l\aTJIa~JlapAarliHa C~I\JlaH1I60~T Me r~b )f{HHCJlapli x;aM cyB,n:a
Ba aHrll,n:pll,n:, ox;aKTOUI, 6yp, ,n:OJla3p~raH PMlIHepaJlJlap 6yJlraHJlllnI,n:aH
51XIllll51PllH,n:lI.Ep OCTli cYB~ap~lIJlHHTlira 3ra,n:lIp. Co¢ ,n:HcTlIJlJlaHraH
yJlap TypJlllqa 3pHTYBqaHJl)11H 105 Mr/Jl Hli 3pllTca, TapK1I611,n:a1 Mr/Jl
1 Jl cyB CaC03 (ox;aK~OIll HI Jl ~ B 50-60 Mr/Jl 3pHTa OJla,n:lI. BYHlIHr
Kap60HaT aHrll,n:pHA ~YJlraH y ep OCTli cyBl1,n:a aTMoc¢epara HlIC-
ca6a611 CO2 ra311ra Ty~Hra~Jlll~~;:;lI CO ra311 Kyn 6yJlca, CyB H+ Ba
6aTaH CO2 ra3H 20 MapTa Kyn Ya CYB'HI1~pllTYBqaHJlllrH opTa,n:lI 6yH,n:a:
OH-1I0HlIra a)f{paJla,n:lI, HaTlI)f{a,n:

O C 0 C (HCO) 6y x;aBo,n:aTYPFyHcH3JlllrJ;l,n:aHCa(HC03)a
CaC03+HOJ -+ a 32 .
CaC0

3
+ H"O +C02 a}l{paJla,n:lI.

- , K)m 6yJlca rllnc 2,5-3,5 6apaBap
Ep oc:rH cyBH,n:a NaCl ~pHTMacHMarHHHKlICJl~TaCH6yJlca, rllnc 3pll-

Kyn 3pHH,n:H, arap OJITlIHryrYPT.,.n~Jla ,n:a FOp Ba qYl\ypJlllKJlap By)i{y,n:ra
MaHAH. fHnCJlll, .?x.aKTOIllJl~ paH~ Ba P60UII\a ox;aKTOUIJlllMaCClIBJlap·103a-
KeJla,n:lI."l\pHM 51~JlaJlapll, Opc;~~CHMOH qYI\YPJlllKJlap Ba 6oUII\a cyBra
clI,na Kyn yqpaliAliraH B BO OHKaJlapHra )f{yAa yXUIaH,n:lI (26 - pacM).
TyJJraH BOpoHKaJlap rllnc lOlM Ba 6yHAaH caJI 0PTHI\POI\ 6YJlaAH; yJlap
BYJlapHlIHr ,n:HaMeTpJlapH H 3pllIllll,n:aH 6ab3aH I\YJl3UIlI,n:aH x;aM
103a l\aTJlaMHlIHr ~::~~:~r~ BOpOHKaJl~p Tarll,n:a epHl\Jlap x;aM,n:a
By)f{y,n:ra KeJla,n:lI. 6 Jlap no HOp JI a p ,n:e6aTaJIa,n:H.
K3HaJlJl.apHli yqpaTHUI MYMKH1;rp;a ,n:eHr1l3 l\opa ,n:eHrH3 COX;lIJIJlapH,n:a,

CY¢¢031151 BOPOHK:~~t~K 06JIaCTJlapH;a, Y301\ lllapl\ x;aM,n:a YpaJI
JIeHlIHrpa,n: Ba Apxa" Sf 6eKliCTOH,n:a l\opaTena TOFH,n:a, CypXOH
(DepMb ~Illax;pll) Aa ~ n. 3 OJIOH TOFJlapll,n:a Kyn yqpaH,n:H. By FOP-

a DHCKOM "10TI\OJl, "TOPJlapliA , " ' 0 aCI.j.IJ:aX;OclIJI6yJJraH.
JIap naJIe0301l ox.aKToIllJIalt P FOpli 1730 HlIJlJlap,n:aH 6epll Ma'bJlyM,

MaMJlaKaT~MH3,n:arll" y~~I~Jlll,n:a }l{OHJlaIllraH. By fo'pHlIHr y3yHJIHrH
y CHJIbBa ,n:apeclIHlIH~ ~:r ,n:OJl~MlIT)f{HHCJlapHopaclI,n:a By)f{y,nra KeJIra~,
4,6 KM. Fop ox;aKTO "JI 6" Jl1l6 3Hr KaTTaClIHHHrMafr.n:oHli200 M;
FopHlIHr lIqll,n:a 30 raK~~lIHy:J caI"{lIH;IHr 6aJlaH,n:JlHrH CliJIbBa cyBli caT-
qYI\YPJIlirH 4-6 M. Y C .
X;lIra 60FJIlI1\AlIp. '. 123
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CyBl(a 3pYBlfaH TOF )KHHC.lapH (0 J<;aKTOlli, l(OJIOMHT, rHrrC, I\HCMaH
. Ty3, 6yp) HHHr ep oem (I<;fICMaHep ycm) cyBJIapfI TabCHpHl(a 3pH6 Ke-

THlliHl(aH J<;OCH,l6yJlraH XHJ1'vf3- XfIJl peJIbcep llilKJ1JIapH KapCT peJIbeepH-
HfI J<;OCHJII\HJIal(H. KIper pC.lbcepa Y3Hra x::>c pC.lbcep W3KJ1JIapHl(aH:
KappJIap, BOpOHKaJIap, I\yl(YI\CfI'vfJH qYIWP.lfIK,lap, ep ocm FOpJIapH
Ba li)·.lKaJIapfI, Kapcr KOT.l0BHHa.lapH Ba 6::>lli:<;aJIapl(aH H6opaT. K.apcT
peJIbeep WaKJIJIapHHHHr BY)Ky.ll;ra KeJIfIWfI yqYH KymlHIIa 3pYBQaH )KHHC-
JIapHHHr 6YJIHWHlHHa KfIep::>HI\fI,1'vf3Hl(H. K.ap:r pCJlbcepH J<;OCHJI6YJIHWH-
l(a TOF )KHIICH l\aTJI3MJIapHl(a CyB YfHlliH MyMKHH 6yJIraH epHI\JIapHHHr
6)'.1 HlliH, )KOI1HHHr HHllia6J1H.1HrH, Kapcr rraHl(O 6yJIal(HraH )KHHCJIap-
HHHr l\aTJIa:vt I<;aJIHHJIHrH,rpyHr CyBJI3pH ca rJ<;HHHHrmcr eKH fOl\OPH 6y-
J1HlliH MYJ<;HMaJ<;aMHHrra 3ral(Hp. K.apcT CY3H BOJII\OH 5IpHM OpOJIHl(arH
TpHeCT waJ<;pH WHMOJIHl(alH K.apcT oJ<;aKrOlliJIH rrJIaTOCHHHHr HOMHl(aH
OJIHHraH, ca6a6H 6y epl(a Kapcr J<;0l(HcaCH)Kyl(a pHBOlKJIaHraH.

J(apCT rrpoueCCHl(aH By)Kyl(ra KeJIraH qYI\ypJIHKJIap CCCPHHHr EB-
parra I\HcMHl(a, qYHOHlfH, [1CKOB, TYJIa, P5I3aHb, rOpbKHH 06JIaCTJIapH-
l(a, CBepl(JIOBCK 06JIa~THHHHr Fap6HH I\HcMHl(a, K;PHM 5IHJIaJIa pHl(a,
K.aBKa3l(a, OJITOI1l(a, YpTa OCHel(a Ba 6011iI<;a paHOHJIapl(a )KYl(a Kyrr.
K.apcT FOpJIapH IOrOCJlaBH5I, I1TaJIH5I, <PpaHUHH, AMepHKa Ba 60wI<;a
Ma:vtJIaKaTJIapl(a ~aM 60p.

AMepHKaHHHr K.etITYKH rr.laTOCHl(am FOp l(YH~l(af'H 3Hr KaTTa FOp-
.n;Hp. By FopHHHr Y3YH.1HrH (llioxo6qa.1apHl(aH Tallil\apH) 48 KM, 6aJIaHl(-
JIHm 30 M H.XOJIMCHHHr (19-19) MabJIyMorHra l\aparaHl(a 6y FopHHHr
77 Ta 3a.1H, 225 Ta 11}'.larH 6Y,lH6, yMYMHH Y3YH.1HrH 360 KM. illy rrJIaTO-
l(a 5IHa 60000 ra 5II\HH KapCT peJIbeep lliaK.1JIapH, 10 l(aH oprHI\ FOp 60p.
CCCPl(a Ba qeT l(aB,laTJlap.n;a KapcT acocaH Kap60HaTJIH )KHHCJIapl(a
K)'rr Tapi\aJIraH . .x;o3HprH BaI\Tl(a Ep wapH.n;a 200 l(aH opml<; MY3 FOpJIapH
MabJIyM. ByJIapl(aH 3Hr KaTTaCII Ypa.l TOFHl(anr K.YHryp FOPHl(Hp.
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KapCT ep 103aCH,l(arHOCOH3PYBllH Ox;aKTOlll Ba 6yp 2KHHCJIap,l(ax;aM
6yJIHlllH MyMKHH. 13yJIap K a p p ,l(e6 anJIa)l.H, yJIap llY~YP yHHJIraH
2Kapra YXlllalll ~ ~

I
~

~

aTop- aTOp ~05lJIHlllaKJI·JIap)l.aH H60paT 6yJIa)l.H (28-
pacM). Ep 6YlllJIH~JIapH)l.aH Ba )l.ap3JIapH)l.aHlllHMHJIH6 yTraH cyBJIap Y3H
6HJIaH 6Hpra 3pHTMaJIapHH OJIH6 KeTa)l.H Ba FOpJIap)l.a1O~opH)l.aHnaCTra
OCHJIH6TypyBllH cyMaJIaKJIapHH X;OCHJ~HJIa:nH. CyB 6HJIaH 6Hpra .Ty-
i-'mHraH ox;aK eKH 60111 aXHJI 3pHTMaJIap FOp lllHTIH:UaHllaKHJIJIa6 Tor.m6
C T a JI a K T H T H H By2Ky)l.ra KeJITHpa)l.H,aHHHOHpBa~T.n.aFOp TarH)l.aH
1O~opHra yCH6 llH~ aH TOMMaCT a JI arM

~

H T :n,e6aTaJIa)l.H(27- pacM).
KapcT np0ll,eCCHHH ypraHHlll xaJI~ xy2KaJIHrH,l(a KaTTa ax;aMH5ITra

3ra. 4yHKH yJIap ep)l.aMH)l.a ep ~aTJIaMJIapH opaCH)l.arH cyBJIapHHHr
TapKH6H, X;OJIaTH, lly~ypJIHrH, MH~AoPH, spHTyBllaHJIH'rH' Ba 60111 aJIap
x;a~H,l(a KepaKJIH Ma'bJIyMOTJIapOJIHlll MyMKHH. 13y sca, y3 HaB6aTH)l.a,
rH)l.poTeXHHKa ~ypHJIHlllJIapH)l.a-TYFoH,

~

cyB oM6opJIapH Ba KaHaJIJIap
~a3Hlll)l.a x;aM)l.a yJIapHH JIOHHx;aJIalll)l.a KaTTa POJIb yHHaH)l.H. KapcT-
JIap 60p paHOHJIap)l.a o~ap cyBJIap epra lllHMHJIH6 HY~OJIa)l.HBa ep OCTH-
,l(a6Hp ~aHlla KHJIOMeTp HyJI 60CH6 51Ha .ep 6eTHra llH~a)l.H. .uape Ba
KyJIJIap KapcT X;O)l.HcaCHTapa~~HH 3TraH paHOHJIap,l(aep OCTH CyBHHH
X;OCHJI HJIa)l.H, 6y CyB I\aTJIaMJIap OpaCH)l.arH 6YlllJIH~JIap,l(aH YTH6,
ep 103aCHra llH~H6, 51Ha)l.apera ~YlllHJIa)l.H. 13yH)l.aH2KOHJIapEp lllapH)l.a
Kyn YllpaH,l(H. MaCaJIaH, I\pHM ,l(apeJIapHHHHr lllyH)l.aH xycyc'H5ITra
3ra 3KaHJIHrHHH A. A. Kpy6ep 51XlllH TeKlllHpraH . .uyHaH )l.apeCHHHHr
1O~OPH O~HMH)l.a, JIeHHHrpa,l( Ba CBep)l.JIOBCK06JIaCTJIapH)l.arH )l.ape
x;aM)l.a KYJIJIa~~a 6yH)l.aH X;O,l(HCaJIapKynJIa6 yllpaH)l.H. 13yH,l(ail X;O)l.Hca-
HH SpTa OCHe,l(a x;aM yllpanlill MyMKHH. MaCaJIaH, IlHCKOM Ba 40TKOJI
)l.apeJIapH x;aM)l.a yJIapHHHr HpMO~JIapH (M030pCOH) 6a'b3aH 4-5 KM ~la-
co<pa)l.aep TarHra KHpH6 KeTH651Ha103aCHt'allH~a)l.H.

KYllKH (onOJI3H) peJIb€<pH,aHHH~ea HHpHK )l.ape Ba ,l(eHrH3 COX;HJIH-
)l.arH yarapHlllJIap ep ocm cyBJIapHHHHr HlllH 6HJIaH 2Ky)l.a60FJIHK,,l(Hp.
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29. pacM. KytJKHHHHr (onOJl3H) l\OCHJI 6y-
oJIHlllH:

28- pacM. Kapcr 06J1aCTH,!larH o~aKTolll 103a· a - CyB ~TKa3yBqH ~aTJIa:.l. 6 - CyB ~TKa3-

CIt.n;a nai1.n,o 6yJlraH KapJlap (2KyHKJlap). Mali;\HraH l\aTJIaM •.

O
~

E OeTH cyBJIapH KynHHlla 1O:vIlll ~ Ty6 )KHHC~Hep ~aTJIaMJIapHHHHr
p Ta 6yJIaKJIapHHH 6Hp 2KoH)l.aH HKKHHllH 2KOHr ucypJilJIHIllHra OJIH6

~:~a.uH. EpHl1Hr CHJI)KHIllH CeKHH eKH *)',l(a T:3 pyH 6e~HIllH MyMKHH.
Ep CHJI)KHIllH)l.aHTynpO~,l(a epH~JIap naH,l(O 6yJIa)l.H, x;aH,l(aJIr~.HepJIap
3apap Kypa,l(H, 60FJIap Ho6y,l( 6yJIa,l(H, yHJIap 6y3HJIH6 KeTa,l(H eKH ~HH-

lllai'm6 KOJIa,l(H(29 - paCM). ..
~ aCCCP EBpona ~ CMH,l(aKyllKH X;O,l(HCaCH~ocaH, ,l(ape C02\HJIJIapHra,

MacaJIaH .uHenp BOJIra aKa, .uOH, MHac ,l(apeJIapHHHHr 6aJIaH)I. COX;HJI-
llapl1ra ~YfPH ~emi,l(H. 'YJIap .Bc)JIra6YH~,l(arH fC:PbKHH, uYJIb5lHOBCK,
CapaTOB, BOJI)KCKllla2\apJIapH aTpOqJH,l(aaHHHK,caKyn yllpaH,l(H.

~
SpTa aCHe TOfJIapH elll TOFJIap,l(Hp, 6y TOFJIapHHHr yCTKH ~aTJIaMH

HeoreH Ba aHTponoreH ,l(aBp eT H3HK,JIapH.. 6HJIaH ~onJIaHraH, OCTH)I.~
KpHCTaJIJIH5IxmlT-naJIe030H ~aTJIaMJIapH eTa,l(H, Illy ca6a6)1.auH6yH,l(aH
)KOi'l.lap,l(a 103a l\aTJIaM OCOHfHHaCHJI)KHH,l(H.·4YHO.~llH, 6yH,l(aH epJIapra
40TKOJI, l\ypaMa, 3apaqJIllOH TOF TH3MaJIapHHHHr eH6aFHpJIapH KHpa)l.H.
Oxa~rapOH nJIaTOCH,l(a,40PBO~ KOTJIOBHHaCH,l(aBa <PapFOHaBO,l(HH~H)l.a
xa~l ep CypHJIH6 Typa)l.H. .ueHrH3 C02\HJIJIapHyllyH I\opa ,l(eHfH3 COX;~JI-

~apHHHHr CHJI)KHIllH 3Hr uHaMyHa,flH MHCOJI6yJIa OJIa)l.IL O)l.eCca K,yJI-

THFHHHHrxaM C02\HJIJIapHyK,THH- yK,THHCHJI)KH6Typa)l.H.
K5'l\KH~H By)Ky)l.ra KeJITHpa)l.HTaHca6a~JIap ~yHH)l.arHJIap,l(Hp: 1) ep

OCTH cyBJIapHHHHr ep I03aCHra 5IK,HH 6YJIHIllH; 2) ep ~aTJIaMH)l.arH
CYB.1HropH30HTHHHr )l.ape eKH 2Kap Y3aHH)l.aH101\OpH6YJIHllluH; 3) ~aT-
.'l·al\lHHHrCaJIfHHa 6yJIca x;aM Y3aHra K,H5I6yJIHlllH; 4). CYH'bHHCyB 6oc-
THpl!lll HaTmKaCH,l(aTynpo~HH l\aMaH TalllK,apH Tyi-'lHHH6Ke::HIllH; 5) Tyn-
pOKHHHr6yKH6 I\OJIHIllH;6) ep 103aCHHHaKTHB(2\apaKaTllaH) 6yJIHlllH. u

'Ep OCTH cyBJIapH 3Hr My2\HM reOJIOfHK areHTJIap)l.aH 6HpH 6YJIH?,
I\YPYBllH.lap 6yHH 3'bTH6opra OJIH6Hill TyTa)l.H.lap. l\ypyBllHJIap CHJI)KHH-
,l(HraH epJIapAa, cepcyB rHJIJIH ~aTJI~MAa, TOP<Py~TH)l.a, 6OTK,OK,JIHK-
.1apAa, rBnC,lH )KI!HCJIap Ba ulllyHra YXlllalli 6ylll llyKHH,l(HyCTHAa e:~~
KypaAl1raH 6y.lca.'lap )KBMHH TeXHHK reO,10fHK HIllJIap OJIH6 6op,l(
.~ap. l1.JIrapHJIapH 3~BYP l\a3H6, ep OCTH.cyBJIapHHH my 3

0B
ypJIapra
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TYIIlHpnJIap 3,ll.H. Ey :>Ky.na l\HMMaTra TyIIlap,ll.H. )\03Hp.n.a I1HeBMaTHl{
(CHl\HJIraH xaBO 6HJIaH) ueMeHTJIaIIl yCyJIH l\YJIJIaHHJIMOl\,ll.a. Ey YCYJI
:>KY,ll.a 5IXIIlH HaTH:>Ka 6epMOl\,ll.a. DHeBMaTHK ueMeHTJIaIIl S'36eKHCTOH Ba
l\030FHCTOH,ll.a, aHHHl\ca KeHr l\YJIJIaHHJIHIIlH KepaK, tIyHKH 6y ep,ll.a ep
OCTH cyBJIapH Kyn. Ey cyBJIapHH TOpTH6 OJIHIIl Ba epHHHr yCTKH l\HCMH-
HH 3HtIJIaIIl (IIlH66aJIaIIl)HHHr 60IIll\a yCyJIJIapH xaM 6op. Ey yCyJIJIap
TyHeJIb Ba MeTpo l\ypHJIHIIlJIapH,ll.a 5IXIIlH HaTH:>Ka 6epa,ll.H.

29- §. ~EHrH3 BA OI(EAHJIAPHHHr rEOJIOrHI( HUlH.
OI(EAH BA ~EHrH3JIAP TYIiHHHHr TY3HJIHUlH

)lHHaMHK reOJIOfH5I KypOIHJIHr OJI,ll.HHrH TeMaJIapH,ll.a l\YPYl\JIHK
103aCHHH IIlaMOJI, ,ll.ape, My3JIap xapaKaTH,ll.aH eMHpHJIH6 tIyKHH,ll.H h-
l\H3Hl\JIap XOCliJI 6YJ1liIIlHHH KypH6 tIHl\,ll.HK. Ey eTl\H3Hl\JIap ep 103aCH,ll.a
Bal\THHtIa TynJIaHH6 Typa,ll.H, Bal\T YTHIIlH 6HJIaH, l\YPYI\JIHKKa ,ll.eHrH3-
HHHr OOCHO KHpHIIlH Ty¢ai'1J1H, 6y tIyKHH,ll.HJIap OKeaH Ba ,ll.eHfH3 OCTH-
ra HHFHJIa,ll.H.

Ma'bJ1YMKH, OKeaH Ba ,ll.eHrH3J1ap ep 103aCHHHl1r 361 MJIH. KM2, 5IbHI'!
70,8% MaH,ll.oHHHH 3raJIJIaO y3H,ll.a 1 370 MJ1H. KM

3
CYBl-IH caI\JIaH,ll.H. )le-

MaK, .D,eHrH3 Ba OKeaHJ1ap I\YPYI\J1HK,ll.aH KeJ1THpHJIraH IIlaFaJI, l\yM, rHJI,
oxaK, XHMH5IBHH 3pHTMa (TY3JIap) Ba opraHHK I\OJI,ll.HI\J1ap TynJIail,ll.H-
raH xaB3a (YMMOH) XHCOOJ1aHa,ll.H. KeHHHtIaJ1HK oY eTI\H3HI\JIap ,ll.eHrH3
Ba oKeaH TarHra tIyKHO Y ep,ll.a TYpJIH rH,ll.pOreOXHMHK npou:eCCJIapra
ytIpao I\YPYI\J1HK,ll.arH eTI\H3HI\JIap,ll.aH lOMIIlOI\JIHrH OHJIaH ¢apl\ I\HJIYB-
tIH 5IHrH :>KHHCJIap XOCHJI oyJ1a,ll.H. I\YPYI\JIHK,ll.a tIyKHH,ll.H XOCHJ1OyJIHIIIH-
,ll.a l\yelII HypH, xaEOHH HCHIIIH eKH COBHIIlH, 3pKHH KHCJIOpO,ll. Ba 601III\a
TalIIl\H npoueCcJIap aCOCHH pOJIb yHHaca, ,ll.eHrH3,ll.a 3ca CYB,ll.arH 3pHTMa,
tIYI\YPJIHK, 60CHM, OI\HM, TeMnepaTypa, 3pKHH KHCJIOpO,ll.CH3 lIIapOHT
Ba opraHHK ,ll.yHe Ka6H OMHJIJIap :>KHHCJIap XOCHJI 6YJIHIIIH,ll.a MYX.HM
axaMH5ITra 3ra,ll.Hp.

)leHrH3,ll.a oyJIa,ll.HraH reOJIOniK npoueCCJIap KeHr Mail,ll.OH,ll.a CO,ll.Hp
6yJIa,ll.H. Illy Ca6a0J1H TynJ1aHraH eTI\H3HK,JIap l\aJIHH eKH lOnl\a l\aTJIaM-
JIap,ll.aH TalIIKHJI TonHO Y301\ Maco¢ara eMHJIHO eTa,ll.H. IIlYH,ll.aH I\HJIH6,
,ll.eHrH3 Ba OKeaHJIap Kana HIlI 6a:>KaPYBtIH, 6eXHc06 tIyKHH,ll.H Ba ¢OM-
,ll.aJIH l\a3HJIMaJIap MaKOHH,ll.Hp.

l\yHH,ll.a oKeaR Ba ,ll.eHrH3JIapHHHr reOJIOrHK HIIIHra 60FJIHl\ 6yJIraH
OMHJ1JIap YCTH,ll.a TyxTaJIHO yTaMH3. Ey OMHJIJIap l\yHH,ll.afHJIap XHc06-
JIaHa,ll.H:

1. OReaH Ba ,ll.eHrH3 TYOHHHHr peJ1beqm (TY3HJIHIIlH) Ba ¢H3HK-Me- ."
xaHHK xoccaCH.

2. OKeaH Ba ,ll.eHrH3,ll.arH MexaHHK Ba XHMHK eTI\H3HI\Jlap.
3. OKeaH Ba ,ll.eHrH3,ll.arn opraHHK eTI\H3HI\JIap.
4. OKeaH Ba ,ll.eHrH3HlIHr ¢oM,ll.aJIH l\a3HJIMaJIapH.

)leHrH3 Ba OKeaHJIap Ty6HHHHr (TY3HJ1HIIIH) Ba ¢H3HKa-XHMH5I-
BHM xoccaCH. OKeaH Ba ,ll.eHfH3JIap,ll.a tIyKHH,ll.HJIapHHHr Tyr1J1aHHIIl IIlapOHTH
Ma'bJ1yM ,ll.apa:>Ka,ll.a yJIapHHHr Ty6HHH 1:Y3HJ1HIIIHra Ba xapaKaTHra 6oF-
JIHI\,ll.Hp. )leHrH3JIap tIYl\ypJIHrHra Ba peJ1be¢Hra l\apa6 HepHT (0-200 M),
6aTHaJI (200 - 2500 M) Ba a6HCCaJI (2500 M ,ll.aH tIYI\YP) OOJ1aCTJIapra
6YJIHHa,ll.H (30- pacM).

I[YPY1r.nUK
2.9,2%

,!lencLlJ
70.8%
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l'1L1nnLlon Ir'I'1Z

HepHT OOJIaCTHHHHr TarH III e J1 b ¢ eKH MaTepHK Cae3J1HrH, OaTHaJI
OOJ1aCTHHHKH MaT e p H K e H 0 a F p H, aOHCCaJI 06J1aCTHHKH 0 K e a H
(T Y 0 H) JI 0 :>Ka C H (2500-6000 M), yH,ll.aH tIYI\YP epJIap (6000 M ,ll.aH tIY-
I\YP) C y B 0 C T H tI Y K M a JI a p H HOB ,ll.eo aTaJ1a,ll.H. Illy ytI 06JIaCT,ll.a
XOCHJI 6yJIraH ,ll.eHrH3 tIyKHH,ll.HJIapH lIIapOHTH OHp XHJI 3MaCJIHrH OHJIaH
OHp - OHpH,ll.aH. KeCKHH ¢apI\ I\HJIa,ll.H.

)leHrH3,ll.am reOJIOrHK npoueCCJIap Ba XOCHJI oyJ1raH eTI\H3HI\JIap
CYBHHHr xapaKaTH, TeMnepaTypacH, OOCHMH, lIIypJIHrH, XHMH5IBHH Tap-
KH6H Ba OOlIIl\a OMHJIJIapra 6oFJIHI\,ll.HP, 6y OMHJIJIapHH aJIOXH,ll.a KypHO

tIHl\aMH3.
OKeaH CyBHHHHr TeMneparypaCH. l\yHH,ll.a ytI OKeaH Ba )lyHe oKeaHH

CYBHHHHr ypTatIa TeMnepaTypacHHH KeJITHpaMli3: 1) ATJIaHrHKa OKeaHH
CyBH +16, 9°C; 2) )\HH,ll. OKeaHH CYBH +17,0°C; 3) THHtI OKeaHH CYBH
+19,1°C; 4) )lYHe oKeaHH CYBH (ypTatIa) +17,4°C.

)leMaR, oy ytIaJIa OKeaH HtIH,ll.a 3Hr HJIHFH THHtI OKeaH, 3Hf COByFH
ATJIaHTHKa OKeaHH 3KaH. EYH,ll.aH 6YJIHlIIHra caoao, yJIapHHHf reorpa¢HK

• )KOHJIalIIHIIIHra 60 FJIHI\,ll.Hp.
)lyHe OKeaHH 103aCHHHHr ypTatIa HHJIJIHK TeMnepaTypacH +17,4°C ra,

Ep IIlapH aTMoc¢epacH I\YMH I\aTJIaMJIapHHHHf ypTatIa TeMnepaTypacH
3ca +144°C ra TeHf, 5I'bHH OKeaH CyBH 103aCHHHHr HCCHI\JIHfH aTMOC-
¢epaHHH; ypTatIa TeMnepaTypaCH,ll.aH +3°C HCCHI\,ll.Hp. IIlYH,ll.aH

u

Ky'
pHHa,ll.HKH, )lyHe oKeaHH )Ky,ll.a Kana HCCHI\JIHK 3anaCHra 3ra 6yJIH6,



ep aTl\lOCq>epaCI1HI1 I1CHTI1Ul;I,a MYX.I1M pO,lb Yi'lHai'UJ.I1. UeHrH3 103aCI1-
Jl.arH CYB aBfycT OHl-lJl.a ::mr I1CCI1~ 6y.laJl.l1: A30B Jl.eHrH311J,a CYBHI1Hr
I1CCI1~.ill1rH +22-26°C, l\opa Jl.eHrl13Jl.a+25-26°C, KaCnl1H Jl.eHrH311Jl.a

+200C, 13a.ilTI1KaJl.eHrl1311Jl.a+16 - 17°C 6Y.ilaJl.l1.
UeHrl13 CYBYI TeMnepaTypacl1HI1Hr cyTKa,ll1K y3rapl1Ull1 25-3') M qy-

l\yp,l11KKaqa Ce311.ilaJl.l1,HI1J1J111Ky3rap11ill11 3ca 150 M qa qYl\yp.ilI1KKa
eTI16 60paAI1. UeHrl13 CYBI1 - 3,6°C TeMnepaTypaJl.a MY3.1aHAI1. VLll1~
cyBra HI1c6aTaH COBYl\ Ba 311qpOl\ CyB nacrra TyUla 6::1111laH;I.I1.

UlyHJl.aH l\11.il116, oKeaH.ilap ropl130HTa.il eTYBql1 CyB l\aT~aM.ilapl1;I.aH
1160paT 6y.il116, oKeaH 103aCI1Jl.aH naCTra TOMOH YHI1Hr TeMncpaTypacH

nacaHH6 6opaJl.H.
TponHK MaM.ilaKaT,1apJl.arl1 oKeaH rHpJl.06Jlapl1Jl.a IlljHJl.aH naCT TeM-

nepaTypa.il11 CyB yqpaHJl.HKI1, 6yH11 q>al\aT ApKTHKa Ba AHTapKTH;I.a-
Jl.arl1 cyB.ilap 103aCHJl.a yqpaTHIll MyMKHH. 13y J\JJl.HCaHH

Hr
ca636H M3.Ha

6yHAaH: COBYl\ Ba 311q CyB l\YT6 30Ha.ilapHJl.aH x.ap Jl.OHM oKeaH Tarl1fa

I1HTI1.ilaJl.11,y epJl.arl111.ilHl\ CyBHH ceKHH-acTa lOl\opHra KyrapaJl.H.
TeMnepaTypa.ilap q>apl\H oKeaH.ilapJl.a cyBHHHr aH.il3HM3. J\ap3KarHHH

By)KYAra Ke.ilHIllHra ca6a6 6Y.ilaJl.H. 13y x.apaKaT oKeaH Tarl1.rr,a KH::.il°P°Jl.-
HHHr KynaHHIllHra TabcHp 3TaJl.H Ba opraHHK Jl.YHe x.aeTHJl.a KaTTa PO,'lb

yHHaHJl.H. .
l1qKH Jl.eHrH3J1apHHHr qYl\YP }KOHJ1apH oKeaHJ1apJl.aH Jl.eHrl13 OCTH

TycHl\.ilap.H 6HJ1aH TycHJ1raHJ1HrH yqyH yJ1apHHHr CyBH Y l\aJl.ap COBH6
KeTMa~Jl.H. abJ1yM 6Hp qYl\YPJ1HKJl.a cyBHHHr TeMnepaTypacH Jl.OHMHH
Ba l\H1ll OHJlapHJl.arl1 CyB 103aCHJl.ani ypTaqa TeMnepaTypara .TeHf 6y-
J1aJl.H.MacaJ1aH, sr pTa Jl.eHrl13Jl.a 350 M qYl\ypJ1I1KJl.a -CyB TeMnepaTypacH
+12,70 ra TeHr. THHq oKeaHJl.a COBYl\ CyB Ol\HMH q>3l\aT AHrapKfHJl.a
aTpoepHJl.a 6yJ1aJl.I1, 111I1M0J1HHMY3 oKeaHHAa 3ca CyB aJ1MaUli1Ul q>3l\ar
103aCI1AarH CyB l\aTJ1aMJ1apHAa - Kymmqa 13epHHr 6YF03HAa COAHp 6y-

J1aJl.H.
UeHrH3 cyBH TeMnepaTypacHHH ypraHHUl l\YPYl\,lHKHHHr TypJ1H

K,HCMJ1apHAa Hl\J1HM IllapoHTHHH ypraHHlllra KaTTa epJl.a 1 6epaII.l1. M'l-
caJ1aH, IllHMOJ1II.a MypMaHCK nopTHHHHf l\HUl1J.a MY3.ila;VlaCJ1Hrl1ra ca-
6a6 ATJ1aHTHKa o.KeaHI1Jl.aH HJ1Hl\ Ol\HM-[OJ1bepCTpHMHHHr Illy epra

eTH6 KeJ1HUlI-IJl.Hp.
UeHrl13 CyBHHHHf paHrl1 Ba llIaq>"p::>epJ1HrHYHJl.arl1 J10Hl\a Ba opraHHK

3ap.paqaJ1apH}lHr Kyn - 03J1HrHra 6::>FJ1Hl\Jl.Hp. UeHrH3 CyBI1 TY~ KyK,
)KHrap paHr, capHl\ paHr 6YJ1HUlH MyMKHH. 13yHra AeHrH3AarH CyB yr-
.ilapHHHHr paHrH ca6a6 6YJ1aJl.H. Capracco Jl.eHrH3HHH

Hr
CyBH 3Hr Illa:p-

q>oq>6yJ1H6, yUHHr llIaq>poq)J1HrH 6,65 M qYl\YPJ1HKJl.a x.aM Y3rap~nf{jI.H.

THHHl\ cyBHHHr paHfH TY~ KyK 6YJ1aJl.H.
BpYF.ilHK Jl.eHfH3 cyBnapHJl.a 80 M qYl\YPJ1HKKaqa Tapl\aJ1aJl.H, q>OTO-

n,lacTHHKa,1apnra TabCI1P l\HJ1yBqH HypJ1ap 3ca 10)) M qYl\YPJ1HKKaqa
eTH6 60paJl.H. 13y 6e~rl1J1apra aCOCJ1aHH6, AeHfH3 cyB.ilapH epyF Ba l\o-
POHFI106JlaCTJ1apra 6yJlllHaJl.H, y.ilapHHHr opraHHK Jl.YHecH x.

aM
6Hp - 6HpW

Jl.aH TaMOMI1Jla q>apl\ l\I1JlaJl.l1. 13y HKKH 06JlaCTHlmr q>ayHacHra
cae 3 C Y B A a r H Ba l\I1PFO~ fll\HHHJl.arH, qy~yp C Y B Jl.a f H eKH
n e J1a r H K chayHa Jl.eraH HOMJ1ap 6epHJlfaH. KynqHJlHK OJIHMJ1ap cyB-
HHHf cae3 (103a) l\HCMHJl.arl1 q>3yHaHI1 epYFJ1HK q>ayHacH, qYl\YP l\HCMHJl.a-
rHCHHH 3ca l\OPOHFHJ1HK q>ayHacH Jl.e6 aTaIllaJl.H. OKeaHHH

Hr
qYl\YP )KOH-

1130

na pHAa 5lillaHAHraH opraHH3MJla pHHHr Ky·pHllI opraHH ,+,

6Y

.JI 13 6 6 6" 3aH'!' pHBO)KJlaH
raH aAH. yHra ca a y epAa epyFJlHKHHHr KaM 6· -
Ba HeKTOH ~aHBoHJlapHAa 3ca, aKCHHqa, KYPHill YJlHillHAHp. !3eHToc
5l)CllIH pHBO)KJlaHraH 6yJIaAH. 13Hpol\ C BHHHr q OpraHJIapH KynHHqa
qH 6ab3H X.~i1BoHJlap 6aJIHl\JIap, yH O~l\JlH KH/:Kg l\HCMJ1apHAa ~.lllOB·
J1apHHHf KY3J1apl1 KaTTa _ KaTTa 6yJlaAH D' Hl\ • al\c:

J1ap
, 60Ill oel\J1H-

pHMJIapH y3J1apHAaH ¢oc¢op lJHKapH6 i1Y·J1·HHH
Y
.:n

aH

J\6aHBOHJ1apHHHr ai1-n. .' epHTH lOpaII.H
••..••eHrH3 YCHMJlHKJ1apHHHHf Tapl\aJ1HillH a e .

HHl\Ca KaTTaAHp. TponHK MHHTal\aJlapAa A CYBPYFJIHKHHHr TabcHpH ai1-
l\yellI 5lXlllH epHTaAH, illy ca6a6J1H 6 e J1a HHHr 103a l\aTJIaMJ1apHHH
Heqa MeTp lJYl\ypJIHKKalJa YCHMJ1HKXapp pAa AeHrH3 I03aCHAaH 6Hp
AKcHHlJa, ypTa Hl\JIHM MHHTaKaJIapu.lI.a 6 )KY.lI.

a
5lXIllH pHBO)KJ1aHa.ll.H.

40

. n eHTOc q>JIOpaCI1HHHr yap
TypJIapH M qYl\ypJIHK.lI.a x;aM 5lIUai1.l1.H100 _ 150 .~ XHJI
TaMOMaH YlJpaMai1,l1.H. 5lillHJI CYB YCHM~HK

I
• M lJYl\ypJIHKAa YJIa p

5ll\HH ep.ll.a , )KHrap paHr CYB yCHMJIHKJIa J ~PH KynHHqa CYB 103aCHra
CYB YOIMJIHKJ1apH sca YH.lI.

aH
lJYKYPPO~; ypTaqa qYl\yp

J
1H

K
.lI.a, l\H3H JI

x;aM aHTHllI KepaKKH 6y YCHMJIHKJI'a a Tapl\aJ1raH. 13HpOI\ llJ.YHH
DJ1aHKTOH YCHMJ1HKJI~P 0 .lI.aH 20 M P x;aMMa ep.ll.a 6Hp.ll.eK yqpaMai1,L(H.

qYl\YPJIHK.lI.
a

yJIapHHHr COHH KYna51.ll.~~q1M~0l\lbSHK~~lqpai1.l1.H, 80 M
yJIap aHlJa KaMa51AH,400 - 500 M lJYl\YPJIHK.lI.a3ca 6 .M qYl\YP~HK.lI.a

2. OKeaH Ba ,lJ.eHfH3 cyBJIa HHHHr u YIYHJIaH yqpaMaH.lI.H.
x;ap XHJI Ty3 Ba ra3J1ap 3pHfa~ 6YJIH;HMHSlBHH TapKH6H: ,UeHrH3 cYBH.lI.a
,UeHrH3 CyBH.lI.

a
80 HJI.lI.aH K· n ' YJI~P TaXHp - IllYP Ma3a 6epa.ll.H.

JlaHraH 135 f/JlI yJIapHHHf K .Y
nH

XHMH51BHH 3JIeMeHTJIap 60pJIHrH aHHl\-
MeHTJIapHHHf 78,32% HHH OIll ~Y3H )K?~~%3 MHI\.lI.0p.ll.a.yqpa

i1
.l1.H. 13y 3JIe-

HHH MapraHeI.I., pyx, I\YPFOIllHH, MH'C ~J1T0 HHH MarHHH XJIOpH.lI.H, 0,2?1 %
,U.eHrH3 cyBHHHHr llIYpJIHrH yHHHf ;apK H6~i3a 60Illl\aJIap TalllK~JI .?Ta.ll.H.
6YJIHillHra 60FJIHI\, TaXH J1HrH 3 H.lI.a °u

ill
Ty3HHHHr Kyn eKH 03

.lI.~H.lI.Hp. Arap ,UYHe o!eaHHHH~: ~H.lI.a Ma~HHH TY3J1apH,HHHr 6yJlIIlll H-

6YJIca, YHI1Hr Tarl1.l1.a60 M l\aJIHHJIHK.lI.I~~:~aT X:~~T:~i1A~~~~~~ 3;~~KH H

TY3JIapHHHr HOMH H11000 r CYB~~6;;;'3a)ap (rl JI l\H-1 TY3 M ~I\OPII (% ~HCO-

- 6Hl\a)

HaTpHii XJIOpH.llH (NaCl) 27,2 78,32}
MarHHii XJIOpH.llH (MgCJ2) 3,8

XJIopH.ltJIap
9,44

MarHHii cyJIbcj>aTH (MgSO ) 1,7
KaJlb~Hii cynhcj>aTH (CaSc54) 1,2 4,7 }

KaJIHII cyJIbcj>aTH (K SO ) 0,9
3,6 cyJIhcj>aTJIap

_ 2 4 2,5

~aJIbl.lHii Kap60HaTH (Ca CO )

I
0,1 I 000,3}arHHii 6POMH.llH (MgBl!2) 3 0,1- ,2 Kap60HaTJIap

u -YpTa X;Hc06.l1.a,UYHe OKeaHHHHHr 1000
yqpaH.lI.H. CYBHHHr ruypJIHrHHH npo 6

r
cysl1Jl.a 35 r 3,HlfaH Ty3JIapI.I.eHT HJ1aH 3:\13C, 6aJIKH rr;>:nu.l.le

9*



(% ) ,n:a X;Hco6JIaw l\a6yJI I\HJIHHfaH; ,n:eMaK, OReaH CyBHHHHr wyp-
JIHr~ 35%

0 /35 r/JI,n:a/ 6yJIa.D:H.
LLeHrH3 cyBH,n:arH Ty3JIapHHHr TapKH6H x;aMMa ep,n:au6~p XHJI 3Mac.

Y JIap H'IH,n:a epal\aT 6Hp He'Ia XHJI Ty3JIaprHHa acocml ypHH TyTa,.qH,
yJIapHHHr MHI<;,n:0PHx;aM 6Hp Mebep,n:a cal\JIaHH6 TypMai'r,n:H.

24 - )Ka,n:BaJI,n:aHKypHHH6 TypH6,n:HKH, ,n:eHrH3 cyBH,n:a XJIOpH,n:JIap_
88,7%, cyJlbepaTJIap-l0,8%, Kap6oHaTJIap-O,5% HH TaillKHJI ':nap 3KaH.

LLeHrH3 cyBH,n:a. Ty3,IIap,n:aH :raWI\apH HO,n:, epTOp, epJcepJp, KpeMHHi'r,
6op, KyMyW, pyx, TeMHp, MapraHeu, aJIIO'.1HHHH, cypb'.1a, MHUIbHK,
JIHTHi'r, py6H,n:Hi'r, ue3Hi'r, OJITHH 6apJ1I1rH aHHI\JIa~raH; ,n:eHrH3 opraHH3M-
JIapH,n:a MHC, l\ypFOWHH, HHKeulb, Ko6aJIbT, 6apHH Ka6H 3lreMeHTJIap x;aM
6op.

TY3JIapHHHr KOHueHTpaUHHcH 6ab3H ,n:eHrH3JIap,n:arHHa 3Mac, 6aJIKH
OKeaHJIapHHHr lO3a I\HCMJIapH,n:a x;aM Y3rapH~ Typa;J:H. LLeHrH3 cYB~apH'
HHHr wypJIaHHWHra HK;JIHM KaTTa TabcHp KypcaTa,n:H. 9KBaTop,n:a eFHH-
HHHr Kyn eFl1WH ca6a6JIH cyBJIapHImr WypJIHrH 3,4 % KaMa5I,n:H,TponHuK,
MHHTaJ<;ao6JIanJIapH,n:a HI\JIHM I\YPYI\ Ba HCCHK;, 6yFJIaHHW )Ky,n:a Kyn
6yJIraHJIHrH,n:aH wypJIaHHUI 3,79% u ra'Ia uKyrraH,n:H: 4YK;YPJIHK,n:arH
cyBHHHr WypJIHrH x;aMMa OKeaHJIap,n:ay3rapMaH,n:H ,n:eG6YJIMaH,n:H;.x;03HPrH
Bal\T,n:aOKeaHHH TeKwHpHw HaTH)K:lCH,n:ayH,n:arH TY3JIapHH KeJIHO 'IHK;HillH-
HH ,n:eHrH3 Ba OKeaH OCTlr epHK;JIapH,n:aH 'IHK;Hlll'U MYMKHH ,n:e6 TaXMHH
I\HJIHHMol\,n:a (MaCaJIaH, I\H3HJI ,n:eHrH3 Ty6u.)

LL e H r H 3 C Y B JI a p H ,n:a 3 p H r a H r a 3 JI a p. fa3JIap H'IH,n:a
KHCJIOpO,n:6HpHH'IH ypHH,n:a Typa,n:H. KHCJIOpO,n:,n:eHrH3~~Hr 3Hr 'IYK;YP
epJIapHra'Ia eTH6 60praHJIHrH,n:aH ywa )KOHJIap,n:a x;aM x;aeT 6op. LLeHrH3
cyBH,n:a Kap60HaT aHrH,n:pH,n:H (C02) x;aM Kyn. Ai1PHM MabJIyMJ:JIap:a
Kypa cyB,n:arH CO2 aTMocepepa,n:arHra HHc6aTauH 18 -27 6apaBap Kyn 6y.:
JIa,n:H.LLeHrH3 CYBH,n:aCO2 HHHr MHI\,n:OpHHHKynJIHrH aTMoc¢epa Ba ,n:ape
cyBJIapH TapKH6Hra ,n:eHrH3,n:arH opraHHK MOJ\~aJIapHra B3 eyB ocm ByJI-
KaHJIapra 60fJIHK;,n:Hp.

CyBll.arH KHCJIOpO,n:Ba CO2 HHHr MHK;,n:oPHCyB TeMneP.~lTypacH 6HJIaH
)Ky,n:a aJIOI\a,n:op: CYBHHHr TeMnepaTypacH l\aH'Ia nan 6yJIca, lOK;0pH,n:a
aHTHJIraH ra3JIap cyB,n:a wyH'Ia Kyn 3PHH,n:H. fa3JIapHHHr 1 JI cyB,n:arH
MHK;,n:0PHl\yHH,n:afH'Ia,n:Hp:

0° ,il,3 - 18 CM
3

KHCJIOpO,n:1,4°,n:a-32° - 53,31 M r/JI Kap60HaT aHrH,n:pH,.qH
IGo - 6,45 CM

3
KHCJIOpO,.q10°_15° - 43,50 Mr/JI Kap6o~aT aHrH,n:pH,n:H

20° - 5,31 CM
3

KHCJIOpO,n:25°-28,7°-35,88 Mr/JI KapooHaT aHrH,n:pH,.qH
35° - 4,17 CM

3
KHCJIOpO,n:

[a3 ,n:eHrH3JIapHHHr 'IYK;ypJIHrHra l<;apa6 TapK;aJI3,n:H. MaCaJIaH, l\opa
,n:eHrH3,n:aKHCJIOpO,n:epal\aT 40-50 M 'IYK;ypJIHK,n:a6Hp XHJ1MHK;ll.op,.qacal\-
JIaHa,n:H. 6yH,n:aH 'Iy~yp,n:a KHCJIOpO,n:KaMaH 6opa,n:H. OpraHH3MJ1apHHHr
pHBO)KJ1aHHWH Ba Tapl\aJ1HII1H ,n:eHrH3 cYBlIHHHr wypJIHrHra 60FJIHK;,n:Hp.
6ab3H x;aHBOHJ1apepal\aT wyp cyB,n:a, 6ab3HJ1apH 'Iy'IyK cyB,n:a f1Ha 6owI\a
XHJ1HX;ap HKKaJIaCH,n:ax;aM f1WaHBepHwH MyMKHH. .

HopMaJI wyp cyBra ypraHraH x;aHBOHJIap - C T e H 0 r a JI H H JI a p
wyp cyBra MOCJ1aWraHJ1apH 3 B P H r a JI H H JI .~ P ,n:e6 aTaJIa,n:H... Ma-
CaJIaH - pa,n:HOJ1f1pHH!Iap,HurHaTaHJIHJIap, eJIKuaOeK;JIHJIap Ba 60woel\JIH-
JIapHHHr ai1pHMJIapH yTa wyp cyB,n:a x;aM f1WaHBepa,n:H.
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Arap cyBHHHr 'Iy'IyKJ1aHHUHl Y30K; ,n:aBOM 3Tca ,n:eHrH3 x;aHBOHJIapH
6~Hfa 0uCOHJIHK6HJIaH MOuCJIawa,n:H.~eHrH3 CyBH )Ky,n:a Te3 'Iy'IyKJIaHCa,
Kyn x;aHBOHJ1ap ~aJ10K 6yJIa,n:H, MaH,n:a Ba 'IHFaHOI\JIapH lOnK;a x;aHBoH-
JIaprJma 6yH,n:aH Y3!apHWra 6ap,.qom 6epa OJla,n:H. L(eHrH3 x;ai1BOHJIapH-
,n:aHKeJ1Ho'IHK;K;aHKyJl epayHacH p e Jl H K T cj:J. a y H a ,.qe6aTaJIa,n:H.

L( f' H r H 3 e y B H H H H r 3 H 'I Jl H r H eKH C 0 JI H W T H P M a
o FuH P JI H r H yHHHr WJPJIHrH 6HJIaH 6eBOCHTa 60FJ1HK;,n:Hp.6yHH
I\YHHJ;arH MabJlyMOT,.qaH KypHW MyMKHH.

CyBHHHr WypJ1HrH 33, 77; 36, 05; 36, 34; 37, 64; 38, 96 r/.JI 6Y.JIraH,n:a
YHlIHr COJ1HUITHp~a OHr~.JIHrH (3H'I.JIHrH) 1,025, 1,020, 1,027, 1,028
1,029 r/cM

3
ra TeHr 6y.JIa,.qH. '

qyK;ypra OT ~OH OKeaH CyBHHHHr wyp.JIHrH Ba 3H'I.JIHrH x;aM Y3rapa
6opa,.qH. 200 M ra'Ia IIYK;yp.JIHK,n:a CyB 3Hr wyp Ba 3HII 6y.JIa,.qH, cyHrpa
wyp.llIK Ba 3HIIJ1HK 1640 - 1830uM IIYK;yp.JIHKKaIIa KaMai1H6 6opa,.qH, )Ky~a
IIYWP ep.JIap,n:a 3ca e~~HHHr Wyp.JIHrH f1Ha OWHO 6opa,.qH. 6yH,.qai1 X;O.JI

epaK;aT OKeaH.JIap,n:a pyH 6epa,.qH, HIIKH ,.qeHrH3.JIap,.qa 3ca Ty3 MHK;,.q0PH
naCTra K;apa6 OpTH6 6opa,.qH. 3HIIpOK; CyB OFHppoK; OY.JIH6, x;ap .n;OHM
naCHa HHTH.JIa,.qH.

LL e H 1\H 3 .JIa p ,.qa rHO p r a H H K X; a e T. Kei1HHrH 30-40 MH.JI-
J1apraIIa ,.qeHrH3 Ba oKeaH~apHHHr IIYK;YP )Koi1.JIapH.n;a x;ai1BOH.JIap KaM
,n:eraH epHK.PX;yKMpoH 3,.qH. 9H.n;H.JIHK.n;awy Hapca· aHHI<;.JIaH,n:HKH,,.qeHrH3
Ba OK~aHJIapHHHr TypJIrI IIYK;yp.JIHK.JIapH.n;aTHpHK MaB)Ky.n;oT.JIap illy K;a-
,.qap KynKH, 6YJ2apr<i K;apara~,n:a MaTepHK OHp IIY.JI,n:eKKYPHHa.n;H. L(eHrH3
Ba OKeaHHH x;ae: OelllHrH ,n:eHH.JIa,n:H,IIyHKH y ep,.qa x;aeT nai1.n;o OY.JIHWH
y'IyH 3Hr 1\y.JIaH wapoHT 60p. 6H3ra Mab.JIyM 6y.JIraH x;ai1BOH.JIapHHHr
75% H cyB,n:a nai1,n:o oY.JIraH.n;Hp.

LLeHrH3,.qarH ~aeT x;aI\H.n;a cyHrrH HH.JI.JIap,.qaf1HrH Mab.JIyMOT.JIap Tyrr-
JIaH,n:H·uOKeaH Ba .n;eHrH3.JIap,n:a3Hr OMHi1 x;ai1BoH Ba YCHM.JIHK(.n;HaToM
f1illH.l yT.JIap) ,.qaH TopTl16 IIHFaHOK;.JIH, oYFHHOeK;.JIH, yMypTK;a.JIH Ba HH:
X;OflT CYflK.JIH CyT 3Ml13YBIIH x;aHBOH.JIap x;aM f1Wai1.n;H. 9Hr Kyrr xaHBoH
TypJl~pH (40000 Typ) TponHK MHHTaK;a,n:arH OKeaH.JIap,.qayIIpai1.n;i1. Y.JIKaH
CyB YCHM.JIHKJrapHMare.JI.JIaH apXHne.JIarH.n;a x;aTTO K;a.JIHHCyB ocm yp_
MOHHHH X;~CHJl K;H.JIraH. 6yH,n:ai1 )KOH.JIap EBpona Mali.n;oHHHHHr 113
l\HcMHra TyFpH Ke.JIa,n:HraHMawX;yp Capracco .n;eHrH3H.n;ax;aM Ky3aTH.JIa.n;H
L(eHrH3 COX;HJIJlapHHHHr Ty3H.JIHWH y ep.n;a YCHM.JIHK Ba x;ai1BOH.JIapHHH;
P~BO)KJlaHHillHra KaTTa TabcHp 3Ta,n:H. Mab.JIyMKH, l\Ofl.JIH COX;H.JI.JIap.n;a
KynHHIIa napMa.JIOBIIH MO.JI.JIIOCKaTyp.JIapH: .JIHTO.n;OMyC (Lithodomus)
nO.la3 (Pholas) Ba I\aTTHK; IIHFaHol\.JIH MO.JIJIlOCKa.JIap,.n;eHrH3 THnpaTHKoH:
~apH, aKTHHHt'r.JI~P,uI\HCI\HII6a:,<;aJIap f1Wai1.n;HBa CyB YT.JIapH Yca.n;H, CyB
) TJlapH opacH,n:a yTXyp 1\0pHHOeK;JIHMO.JI.JIlOCKaJIapfIllIai1,n:H.

uTOWJ10K; COX;H.JI.JIap,n:aTOW OCTHra f1WHpHHHWHH f1XillH Kypa.n;HraH
XaHBOH.JIap f1Wai1,n:H. 6y COX;H.JI.JIap.n;aox;aK IIHFaHOl\.JIH OYJIYTllHJ1ap
:MWaHKJ1ap, I\YMJ10I\ COX;H.JIJIap.n;a(100 M Ba yH,n:aH IIYI\Yp.n;a) cepnY.JIH:
~ap, ,n:eHr~3 lO.JI.n;y3JIapH,l\HCI\HIIOal\aCHMOHJ1ap, l\ywTa6aI\aJIH MO.JI.JIlOCKa-

ap f1WaH.n;H. TponHK MHHTal<;aJIap.n;arH .n;eHrH3JIap.n;a Map)KOHJIHJIap
KeHr TapK;aJIraH OyJIHO, yJIap.n;aH Map)KOH OpOJIJIapH X;OCHJI6YJIraH,n:Hp.

lI.epHT Ba yCTpHI.(a x;aM.n;a I\HCK;HII6aK;aHHHr OHp HeIIa XHJIH .JIoHK;a
COX;HJIJIap,n:af1WaWHH f1XWH Kypa.n;H.

L(eHrH3,n:a TyJIK;HHJIapHHHr x;apaKam CaOa6JIH TOIII.JIOI<;COX;HJIJIap,n:aH



x,aiiBOHJIap 1\0IIa,ll,H. Dy ep,ll,a 6ab3H Bal\T,ll,a l\aJIHH IIHFaHOI\JlH MOJI.'lJOCKa-
JIapHHnma yIIpaTHIll MyMKHH. WyHHHf yIIyH x,aM l\a;J.HMHJ1 IllaFaJl TOlU-
JIap l\aTJIaMH).I.a x,a(IBOHJIapHHHf TOIllra aJ1JIaHraH 1\0Jl,ll,H1VJaPH KaM yII-
paJ1,ll,H. ,UeHfH3,ll,a opraHHK x,aeTHHHf Tapl\a.'lHIllH Ba Tapal<.I\Henr yHH
Ty6HHHHf TY3HJIHIllHfa 60F.'lHI\,ll,Hp. WyHfa Kypa YCHMJlHK Ba x,aHBOH-
JIap 51IllaIll IllapOHTJlapHra Ba Tap1\aJlraH )KOJ1JIapHra 1\apa6 3 rpynna-
fa 6YJIHHa,ll,l-I:

1) ,ll,eHrH3 Ty6H,ll,a sa yHra 511\I1H cyB,ll,a 51IllOBIIH x,aHBoH Ba YCHMJlHK-

JIap - 6eHToc;
2) CYBHHHf ypTa l\aTJIaMJIapH,ll,a 51IllOBIIH aKTHB Cy3yBIIH x,aHBoH

Ba yCHMJlHKJIap - HeKTOH;
3) cyB,ll,a naCCHB x,apaKaTJlaHYBIIH.lap-nJlaHKTOHJIap.

. nJIaHKTOHJIap Illyp Ba IIyIIyK cyB,ll,a 51IllaHBepa,ll,H, yJlapmlHf IIHFaHO-
FH ,ll,eHfH3JIap TarHfa IIyKH6 ox,aKToIll X,OCHJlI\HJla,ll,H.

,U e H f H 3,ll, a f H Me x a H H K X, a p a KaT B a e T 1\ H 3 H 1\-
JI a p H H H f Tap 1\ a JI H III H. OKeaH Ba ,ll,eHrH3JIap,ll,a 3Hf KyIIJlH
feOJIOrHK HIllJIapHH I\HpF0l\,ll,arH TYJII\HHJlap 6a)Kapa,ll,H. ,UeHrH3 TYJlI\HHH
IIYI\YP )KoJ1JIap,ll,a MYTJIal\o Ce3HJlMaJ1,ll,H ,ll,e6 6yJlMaH,ll,H, KeHHHrH (1975-1980
J1HJIJIap) Bal\T,ll,a OKeaH, ,ll,eHfH3 TafH,ll,a x,aM KyIIJIH 0I\HM 60PJlHfH aHHI\-
JIaHa,ll,H. Dy OI\HM OKeaH, ,ll,eHfH3,ll,afH eTI\H3HI\JlapHH 6Hp )KOJ1,ll,aHHKKHHIIH
)KOHfa OJlH6 60pH6 TynJIaIll,ll,aH TaIlll\apH ep HI\JlHMHra x,aM TabCHp I\H-
JIa,ll,H.

,UeHfH3 TyJII\HHJIapH KaTTa Kyll 6HJlaH COX,HJI Ba 0pOJIJlapra ypHJIa,ll,H.
,UeHfH3HHHf reOJlOfHK HIllHHH B. n. 3eHKoBHII ypraHH6 cyB TYJII\HHH-
HHHf COX,HJIHH eMHpHIll Te3JIHfH COX,HJIHH THK 'eKH eTHI\ 6YJlHIllHra 6oF-
JIHI\JIHfHHH aHHI\JIa6, arap COX,HJI THK 6yJIca, HpFHTMa, TYJII\HH COX,HJIHI1
Te3 eMHpa,ll,H, enfl\ 6yJIca ceKHH eMHpa,ll,H ,ll,eraH qmKpmI aJ1T,ll,H. Dab3aH
TYJII\HH Illy I\a,ll,ap KyIIJlH 6yJIa,ll,HKH, 200 TOHHa,ll,aH 1000 TOHHaraIIa
OFHpJIHK,ll,am xapcaHf TOIllJIapHH :l\aM cypH6 J060pa,ll,H. WHMOJIHJ1 WOT-
JIaH,ll,H5I,ll,a 1 M2 fa TYIlla,ll,HfaH ,ll,eHfH3HHHf ypTaIIa TYJII\HH 60CHMH e3,ll,a
3000 Kf, I\HIll,ll,a 10000 Kf, KyIIJIH 6YPOH,ll,a 30500 Kf 6YJIfaHJIHfH aHIII\-
JIaHraH. Depf6ypf,ll,a ypTaIIa 60CHM 3250 Kf/M2, AHfmf5lHHHf Illapl\Hlf
I\HpFOFH DeJIbpoK,ll,a ,ll,eHrIi3 TYJIl\lfHIfHIfHf 4700 Kf/M

2
Kyll 6lfJIaH ypHJI-

faHJIlfrIf :l\lfc06ra OJlIfHfaH. IllIfMOJIIfJ1 ,ll,eHfH3,ll,aflf BIfKa I\YJITIfFlf,ll,a (IllOT-
JIaH,ll,1f5l) TYJII\IfH OFIfPJIHflf 1370 T KeJIa,ll,lfraH xapcaHr TOIllHIf c0:l\IfJI,ll,aH
10M Haplffa cyplf6 J060pfaH. K.05lJIapfa yplfJIfaH TYJII\IfH 6ab3aH TIfKKa-
Clffa 50 M 6aJIaH,ll,JIIfKKa KYTaplfmf6 IIIfI\If 6 , 51Ha l\aJ1Tlf6 TYIlla,ll,H. ,UeHfH3
TYJII\IfHIf eMlfplfJIfaH Ba ,ll,apeJIap KeJITlfpfaH CIfHIfI\ )KHHCJIapHH MaTepHK
Cae3JIlfrlf,ll,a CHJIJIHI\JIaH,ll,H, MaH,ll,aJIaH,ll,H, 3pHTa,ll,H Ba capaJIa6 ,ll,eHfH3 IfII-
KapHcHfa OJIlf6 KeTa,ll,H. MaTeplfK Cae3JIHfH,ll,a IIyKH6 1\0JIa,ll,HfaH IllaFaJI-
JIap 6Hp XHJI KaTTaJIIfK,ll,a, KynIIHJIHm OBaJI IllaKJIH,ll,a Ba CHJIJIHI\ 6YJIa,ll,H.

Afap TYJII\HH c0:l\IfJIfa 6ypIIaK :l\0CHJI I\HJIlf6 ypHJICa, yHHHf KyIIIf
IfKKHra 6ymma,ll,H, yJIapmmf 6HpH c0:l\HJIfa THK, IfKKHHtIHCH napaJl.'IeJI
6YJIa,ll,lf. DIfPHHIIH cO:l\HJIfaxYMIf 101\0P H,ll,a KypcaTHJIfaH TyJII<.HH
Ka61f Tabclfp 3Ta,ll,H, IfKKHHtIlfCIf yBaJIaHraH Ma:l\cYJIOTJIapHIf 0l\H3116
KeTa,ll,lf. ,UeHflf3 Ba OKeaH eyB TYJIl\lfHIfHIfHf I\HpFOI\HH eMHpHIllIf 0 M 6 ° p,
K a Map X,OCIfJI I\IfJIIfIllH a 6 p a 3 If 51 ,ll,eHIfJIa,ll,H (31 - pacM).

IllaMOJI Tabclfplf,ll,aH naH,ll,O 6YJIa,ll,HfaH TyJII\IfH,ll,aH TaIlll\apH, 51Ha
MyTTaCHJI x,apaKaTJIaHH6 Typa,ll,HfaH, OH 6HJIaH EPHHHf TOPTHJlHIlIH,ll,aH
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By)Ky,ll,ra Ke.lalI.H~aH CyB K5'Ta-
PHJIHIliH Ba l\aHTHIllHHH x,aM
3c.laTH6 yTHIll .103HM. ,UeHrH3
CyBH x,ap 6 coaT 13 MHHyT,ll,a
KyTapHJIH6 Ba nac~HH6 Typa-
,ll,H, 6yHH CyB KYTapHJIHIllH
Ba Ka HTHIliH lI.e6 aTaIlla,ll,H.
AMa30HKa ,ll,apeCHHHHf I\Y J1H-
.T1HIlIH;l.a ,ll,ape CyBH l\apIllHCH fa
Ol\yBIIH CyB 7 1\1 KyTapHJl H6
yHHHf HIIKapHcHra 360 KM fa-
IIa KHpH6 60pa,ll,H Ba KyIIJIH
TyJIl\HH 6HJIaH I\HpFOI\HH eMH-
pa,ll,H. 31- paCM. OPOJI ,neHrll3H,nam HHK~JlaH I\ilPFOFH-

TeKToHHK x,apaKaTJlap Ha. HHHr KaMap a6pa3HHcH (JI. C. Eepz ¢omocu).
TH)KaCH,ll,a ep nyCTJofHHHf qy-
KHIlIH!l.aH CYB 60Ca,ll,H, 6YHfa T p a H C f P e C C.H 51, I\YPYI\JIHK KyTa.
pHJ1HIlIH,ll,aH 3ca lI.eHfH3 l\aJ1TalI.H - 6YHra p e f p e C C H 51 . ,ll,eHIfJIa,ll,lf.

T5'.11<.HH THK cox,HJIra YPIfJIfaH,ll,a, aBBaJIO CYB KYTaplfJlHIll Ba CYB
l\aHTlfIll qerapaCH,ll,arH 1\05lHHHr aCOCHHIf eMHpa,ll,H. HaTH)Ka,ll,a cox,HJI,ll,a
I\OH OCTH KaMapJIapH X,OCHJI 6YJIa,ll,H. KeHHHIIaJIHK OCHJIH6 TypraH 1\051-
JIap lI.eHfH3ra I\YJIa6 1YIlla,ll,H. TYJII\HH eMHpHJIraH, I\YJIaraH Max,cYJIOT-
JIapHII COX,HJIlI.aH Y301\I\a OJIH6 KeTalI.H. DY Max,cYJIOTJIap TYJII\HH 6lfJIaH
6Hpra I\HpPol\I\a KeJIH6 ypHJIH6 yHH eMHpa,ll,H, y3H IfIlll\aJIaHH6, ,ll,YMaJIol\-
JIaHa!l.H, CHJIJIHI\JIaHa,ll,H (32 - pacM). IllYH,ll,aH I\HJIH6, COX,HJI ceKHH - aCTa
I\YPYI\JIHK IftIHra CYPHJIH6 KHpa,ll,H. COX,HJI tIeKHHfaH Bal\T,ll,a I\YPYI\JIHK-
,ll,arll peJIbe¢ IllaKJIJIapH, ,ll,ape BO,ll,HHJIapH 6HJIaH KeCHIlla,ll,H. ,UapeHHHr
51HfH 3P03HH 6a3HCH Ba HHrH npO¢HJIH, cae3 cox,HJIJIapJ1.,ll,a 3ca OCMa
BOlI.HHJIap X,OCHJI 6yJIalI.H. TyJII\HHJIapHHHr I\HpFOI\HH Te3 eKH ceKHH
eMHpHIllH cox,HJIlI.afH )KHHCJIap TapKH6Hra 60PJIHI\. DHHo6apHH, IOMIllOI\
}KlfHCJIap (I\YM, fHJl, ox,aK) :Hq,ll,a Te3 eMHpHJIa,ll,H Ba ,ll,eHfH3 cynatIaJlapH
X;0CIf.1 6YJIa,ll,H (33 - pacM).

I\aTJlaMJIapH THK I\OHJIH
COl\If.1JIap,ll,a TYJII\HH yJlapHHHf
I"I)'HaJlHIllH 6yHJIa6 x;apaKaT
I<'If,lH6, l<.aTTHI\ )KHHc.nap,ll,a
,ll,YHrJlHKJIap Ba 6YPYHJIap x;o-
CIUI I\HJla,ll,H, IOMIlIOI\ )KHHCJIap
eMHpHJm6; 6yxTa eKH I\YJlTHI\
(l1cnaHHH,ll,a) JIap X,OCHJI 6yJIa-
,ll,1f. DyH,ll,a H COx,H.'lJla p KyH,ll,a-
.'IaHr COl\HJI ,ll,e6 aTaJIH6, 6y-
.'lap 6YHJlaMa cox,HJlra I<.apaMa-
I\aplliH 6YJIa,ll,H.

TYJlI\HH cox,HJIra ypHJlraII,
M,?TepHK cae3J1HrH (IlleJlb¢),ll,a
Tyn.~aHraH I\OH CHHHI\JlapHHH
Y el\ - 6y el\l\<J. ,ll,yMaJIaTH6,
6IIp I\HCMHHH ,ll,eHrJI3 Tanfra

32- pacM. BaHKaJI KyJlH I\HpFOFH,llarH «XOPTYM:t
I\OllCH. By a6pa3HllHIlHr llHatla ll'\I{OJl K) plIHH-
1l1Hra MHCOJI 6yJla,llH. •



JIapra yXllIaH,lI.l'1. ,UapeJlapHHHr I\YHH I\HCMH,ll.a J\aM 3cTyapHH J\OCHJl
6YJIa,ll.H. 9CTyapHH IIyKHH,ll.H TyllJlaHyBIIH. JleKHH TYJlMaH,ll.HraH YMMOH,ll.Hp.

9cTyapHH ,ll.eHrH3 60craH l\ypyl\JlHKHH 3CJlaTCa, ,ll.eJlbTa ,ll.eH-
rH3,ll.a 1\0JlraH I\YPYI\JlHK 1\0Jl,ll.HI\JlapHra YXllIaH,ll.H, 6YJlap ,ll.ape OJIH6
KeJIraH MaJ\CYJIOTJIap J\Hc06Hra ~03HP J\aM yCH6 6opMol\,ll.a. ~HCCHCH-
llH, POHa,ITo, BOJIra, AMY,ll.ape ,ll.eJlbTaJIapH (,ll.apeHHHr reoJlOrHK HIIIH
TeMaCHra l\apaHr).

Ep llIapH,ll.a 3CTyapHH Ba ,ll.eJlbTaJlapHHHr KeJIH6 IIHI\HIIIH ca6a6HHH
reoJIor, rH,ll.pOJIOr Ba reorpaq)Jlap 6aTa¢CHJl 6YJIMaca,ll.a TYIIIYHTHPH6
6epa,ll.HJla p.

ATJlaHTHKa oKeaHHra l\yHHJla,ll.HraH (.naBpeHTHH, AMa30HKa, 9JIb6a,
CeHa, TeM3a, lIlHMOJlHH ~Y3 OKeaHHra l\yHHJIa,ll.HraH 06b, EHHceH Ba
6oIlll\a) ,ll.apeJlapHHHr I\YHHJlHIIIH )Kofm 3cTyapHH IllaKJlH,ll.a,ll.Hp. S;-pTa
,ll.eHrH3ra l\yHHJIa,ll.HfaH 96po, POHa, TH6p, ITo, HHJl, ~H)Kepa Ba 6oIlll\a
,ll.apeJIapHHHr I\YHHJlHill )KOlm 3ca ,ll.eJlbTa IllaKJlH,ll.a,ll.Hp. K.opa ,ll.eHfH3ra I\Y-
HHJlyBIIH ,UyHaH, KacllHH ,ll.eHrH3Hra I\YHHJlYBIIH BOJlra, /KaHy6HH XHTOH
,ll.eHrH3Hra I\YHHJlYBIIH ~KoHr ,ll.apeJlapHHHHr I\YHHJlHill )KOHH (,ll.eJlbTacH)
ep llycTH,ll.afH TeKTOHHK J\apaKaTJIapH HaTH)KaCH,ll.a rOJ\ IIyKHIll, ro~
KyTapHJlHllI,ll.aH J\OCHJI 6YJIraH,ll.Hp. 9cTyapHH Ba ,ll.eJlbTaJlapHH J\OCHJI
6ymmm ep llycTH,ll.arH xapaKaTJIapra 60FJIHI\i!.Hp.

IIyKTHpa,ll.H, 1\0JlraH MaH,ll.a Ba .3pHfaHHHH Y3H 6HJlaH OJIH6 KeTa,ll.H.
I1:HpHK 6yJIaKJlH MaxcYJlOTJlap yHIIa Y301\ Maco¢ara KeTMaH,ll.H. EMHPHJl-
faH )KHHC 6yJlaKJlapHHH TYJII\HH 60THI\ )KOHJlapra TyllJIaH,ll.H.

AKcHHIIa, arap I\HpFOI\ 3rpH - 6yrpH 6yJIca, ,ll.ape KeJITHpraH MaJ\-
cYJlOTJIap OJl,ll.HH ,ll.apeHHHf 0I\HM HYHaJlHlllH 6yHHIIa ,ll.eHrH3 OCTHra IIy-
Ka,ll.H Ba I\YMJlOI\ COXHJl XOCHJI 6yJla,ll.H, 6y OJl,ll.HHfH I\HPFol\HHHr XYMH
,ll.aBOMHra yXlllaH,ll.H Ba 6yxTaJlapHH a)KpaTH6 Typa,ll.H. Arap ,ll.ape 6yxTara
I\YHHJlCa, I\YMJlH cOJ\HJlJlapHH KaHaJIJlap napIIaJla6 ill60pa,ll.H Ba XY)l.)l.H
,ll.apeHHHf Y3aHHra YXllla6 I\OJla,ll.H, JlaryHa,ll.afH CyB IIYIIYKJlallla,lI.H.
,Uape l\yfmJlMaH,lI.HraH I\YJlTHI\Jlap,ll.a COJ\HJI naptIaJlaHMaH,ll.H Ba JlaryHa
,lI.eHrH3,ll.aH 6yTyHJlaH a)KpaJlH6 Typa,lI.H. .narYHaJlap 3raJlJlaraH )KOH
,lI.yHe ,ll.eHrH3H C oJ\HJlJlapH,ll.a 13% HH TalllKHJI 3Ta,ll.H.

BYH,lI.aH JlaryHaJlap ,ll.eHfH3 COXHJlH,ll.a )Ky,ll.a Kyll ytIpaH,ll.H, SpTa
,lI.eHrH3HHHr <I>paHl.I.H5I COXHJIJlapH,ll.a ~Jlap n p y ,lI.Jl a p ,lI.e6 aTaJla,lI.H.
BaJlTHKa ,ll.eHrH3H I\YMJlH cOJ\HJlJlapHHH HeMHCtIa H e p y H f Jl a p
,lI.e6 aTaJla,ll.H. BYH,lI.aH cOJ\HJlJlap AI\lIlmlHf Ba ~a,lI.araCKap 0POJlHHHHf
lllapl\HH COXHJlJlapH,ll.a Ba 60111l\a )KOHJlap,ll.a xaM ytIpaH,lI.H.

lIlYHHHr,ll.eK 6a'b3H 0poJlJlap CyB OCTH TycHI\JlapH 6HJIaH l\YPYI\JlHKKa
TyTalllH6 Typa,lI.H. By 6YHHH KeHHHtIaJlHK KeJITHpHJIfaH MaxcYJIOTJlap
6HJlaH TyJIH6 I\OJIHlllH MyMKHH.

9 C T yap H H Ba ,ll. e Jl b T a Jl a P KaTTa ,ll.apeJlapHHHf ,lI.eHrH3ra
I\YHHJlHlllH )KOHH,lI.a XOCHJl 6YJla,lI.H, lllYHHHf,ll.eK, ,lI.eHrH3HHHf I\YPyl\-
JlHKKa 60CH6 KHpHlllH,ll.aH xaM 3cTyapHH XOCHJl 6YJla,lI.H.

9cTyapHH tIyl\YP Ba aHtIa KaTTa Y3aH 6yJlH6, l\apaMa - l\apllll1
cOJ\HJlJlapH KynHHtIa napaJlJleJl 6YJlMaH,ll.H. YJlap XyMH CyB 60craH BO,lI.ldi-
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,l];eHrH3 sa OKeaHJlap,ll.alJYKHH,lI.HJlapHHHfTynJlaHHillH sa Tap-
l\aJlHillH

q y K H H,ll. H Jl a p H H H f T Y n Jl a H H III H. TOF )KHHCJIapH 3K30-
reH llpO~eCCJlap Ta'bCHpH,ll.aH eMHpHJIa,ll.H, MaH,ll.aJlaHa,ll.H Ba 6Hp )KOH,lI.aH
HKKHHIIH )KOHra KeJlTHpHO eTI\H3HJIa,ll.IL By llpo~ecc KynpOI\ lllaMOJl,
0l\ap cYBJlap Ba MY3JIapHHHr reOJIOrHK HUIH,ll.a 5II\I\OJl KypHHa,ll.H. Hy-
paraH )KHHCJIap naCTTeKHCJlHKJlap,ll.a Ba ,ll.eHrH3 OCTH,ll.a TyllJlaHa,ll.H.

)1.eMaK, ,ll.eHrH3 OCTHra IIyKa,ll.HraH )KHHuCJlapHHHr 6Hp I\HCMHHH ,lI.ape,
lllaMDJl, My3Jlap KeJlrHpa,ll.H. )1.eHrH3 TYJlI\HHH HaTH)KaCH,ll.a COJ\HJl,ll.aH
eMHpHJlraH )KfiHCJlap J\aM ,ll.eHrH3 TarHra IIyKa,ll.H. BYH,ll.aH Tallll\apH,
,lI.eHfH3,ll.a 5IUIJBIIH 6eJ\Hc06 opraHHK ,lI.yHe (Map)KOHJlap, illMIIIOI\ TaHJlH-
Jlap, 6Y~YTJlHJlap, yMYPTl\aJlH ~aHBOHJlap) I\OJl,ll.HFH, Ba lllYHHHf,ll.eK,
XHMHHBHI1 llpouecc,ll.aH J\OCHJl 6YJlraH )KHHCJlap xaM tIYKa,ll.H. )1.eHrH3,lI.a
tIYKHH,ll.HJlapHHHr XOCHJl 6yJlHUIH ca6aOJlapHHH COBeT OJl~MJlapH,ll.aH H. ~.
CTpaxoB (1938), A.)1.. ApXaHreJlbcKHH (1938), )1.. B. HaJlHBKHH (1932),
.n. B. ITycTOBaJlOB (1940),.n. B. PyXHH (1959), ~. C. lIlBeuoB (1938),
~. B. KJleHOB (1932-1948) Ba A. IT . .nHcHUHHJlap (1974) HJlMHH acoc,lI.a
TeKUIfip,ll.HJlap.

qYKHH,ll.I1JlapHHHr TyflJIaHHUI flpo~eccH lIlfiMOJlHH ,ll.eHrH3,lI.a, K.opa
Ba KacflHH ,lI.eHrH3JlapH,ll.a, UIyHHHr,ll.eK ATJlaHTHKa, )\HH,ll. OKeaHJlapH,ll.a
T~KUIfipHJlr~H. )1.eHrH3,ll.a tIyKHH,ll.HJlapHHHr TYllJlaHHlllH Kyn )KHJ\aT,ll.aH
tIyKHH,ll.H TYflJlaHYBIIH OOJlaCTJlapHHHr COJ\HJlra 5II\HHJlHrH Ba TY3HJlHUIH-
ra~ CYB xaB3aJIapHHHHr IIYI\YP~HrH Ba y ep,ll.afH xapaKaTfa, CYBHHHf
UIypJlHrH xaM,ll.a opraHHK ,ll.YHeHHHr 3H'IJlHrHra 60FJlHI\. ,UeHfH3 eT-
I\H3HI\JlapH TapI\aJlHUIHra Kypa: a)-lOl\OpH- COJ\HJl30HaCH- Jl H TOp a Jl
0-200 M (JlaTHHtfa - Uloralis - COJ\HJl IIYKHH,ll.HCH) eTI\H3HI\JIapH eKH
,ll.eHrH3HHHr cae3 )foiiH,ll.arH IIYKHH,ll.H - UI e JI b ¢; 6) 200 M ,ll.aH 2500 M

33- paCM. eye TYJlI\IiHIi,naH Ba lJeKHHHlllH,naHnaii,no 6YJlraH ,neHrH3 TeppaCaJlap (Fpeno

lIaHaUR. cOJ\U/lU, H eiiMOiipaaH)
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34- pacM. K.PHM lIpHM opo-
JIH wapl\H.l\arH cOl\IlJI KO-
KIIJIJlapHHHHr nail,l\O 6yJlII-
WH.

_; _2 1~';,o.;IJ r::;;.]o/
35 pa~~1 ,D,eHrll3 OCTll.n.a'lJYKllHJJ.1I TynJlaHllw cxeMaCII

- -... , . 5 '6 - KOHKpe"HHJlH F;YII; 7 -ol\aKToW;1- 2 - F;YPYF;JlHK; 3-lJ1ap3J1, F;YM; 4 - aJleapOJlHT, -raJl,
8 - 9- IIHplIK '1HFaHOF;JlH·Ol\aKTow.

Ey ep,lap,n:a COXYlJl,n:arYl i\yM,1ap I03aCYl,n:a CYBHYlHr TYJII\YlHJIaHHO TypHllIH-
,n:aH XOCYlJI OYJ1~aH napaJIJIeJI )j{YlM)j{HMaJIapHH ,n:eHrH:3 p 51 0 H ,n:eo aTa~
JIa,n:Yl. COXYlJI,n:aH HqKapYl,n:a 30-50 M IJ:Yl\ypJIYlK,n:a Ba 500-1000 M Y301\
JIYlK,n:a Ba OOTYlI\POI\ )j{oflJIap,n:a l\yM, rH:JI, oxaK )KYlHC~ap OYlP.u· OYlp~apH
OYlJIaH Te3 • Te3 aJIMallIYlHHO qyKa,n:Yl, JIeKYlH KaTTa MaH,n:9Hra eYlHJIMaH.u.H.
KeCYlMH JIHH3ara y..llIaw l\aTJIaMqaJIap.u.aH HoopaT oyJIa,n:H. Arap oy
XIIJI,n:arH: COJo;I1JI qyKHH,n:HCH l\a.u.HMHi1 l\aT~aMJIap.u.auH TOnHJICa (l\a3I1JIMa
p5J6H) yHH .u.eHrIl3 COJo;HJIII30HaCII,n:a XOCHJI 6yJIraH .u.eIlHllI MyMKHH.

ill e JI b ¢ 3 O-H a C H q Y K H H.u. H JI a p II. Ey 30Ha qYI\YPJIHrH:
20 M ,n:aH 200 M raqa oyJIraH Ba .u.eHrH:3 COJo;HJIH.u.aHHqKapHra 250 KM Ma-
co¢a.u.arH: )j{Oi1HH y3 HqHra OJIa,n:H. Eab3aH llIeJIb¢ 30HaCHHHHr KeHr JIHrH
600 KM ra 60pa,n:Yl Ba yMyMHi1 Mai1.u.oHH Ep llIapH.u.a 27,6 MJIH. KM

2
r~ eTa'

.u.H. EyH.u.ai1 )j{oi1Jlap XHJ1Ma-XHJI qy;<HH.u.H )j{HHCJIapHHHr XOCYlJI OyJIHllIH
Ba yJIapHII TeKwHpHllI I\YJIai1JIIIrH OHJlaH a)j{paJIHO Typa,n:H.

u

Ey 30Hara
MaTepIlK, OpOJI Ba HpYlM OpOJI cOXYlJIJIapHra ~I\YlH, HbHYl TYJII\YlH. KyqH
OYlJIaH qYKYlH,n:YlJIap KeJ1YlO TynJIaHa,n:YlraH )j{oYlJIap KYlpa.u.Yl, MabJIyMKII,
KyqJlYl TYJII\YlHJIap MaTepIlK COX;HJIH.u.aH CIIH.u.I1PIlO OJIraH )KYlHCJIapIlHH
Mai1,n:aJIa6, COX;UJI 30HaCYl.u.aH llIeJIb¢ 30HaCIIra OJIYlO oopa.u.H Ba yJIapHH
capaJIao .u.eHrH:3 HqKapHCHra OJIYlO KeTa.u.I1. TYJII\Yl:r CeKHHJIaWHllIH O~JIaH
OJI,n:YlHi1I1pYlK, cyHr Mai1,n:a )j{I1HCJIap qyKa 6~llIJlaIl.u.I1, illYHII ~aM aYlTIIllI
KepaKKII rreHrIl3JIapHIIHr llIeJIb¢ 30HaCII Y3I1ra XOC l\yJIaYlJIIIKJIapr31,

, ,... .. Hr 3Hr KvnHpHYl TYJII\I1HHIIHr KyqJlIl TabCIIp 3THillIl, OpraHYlK .u.YHeHII J

Tapl\a,lraH:1YlrH:, I\yelli HypIlHIIHr HXllIH yTHllIII Ba CyB !'iCH~ Ka6H
I\YJIai1JIHK.lapra 3ra. illeJlb¢ 30HaCII,n:a peJIbe¢ 6Ylp TeKIIC 6yJIMaH, 60T

u

HI\
)K0i1.1ap :x;aM yqpao Typa,n:I1~ EyH,n:ai1 )j{oi1JIap ¢oi1.u.aJIII l\a~.HJIMa Tyn-
JIaHYBqIl yMMOH 6YJIYl6, X;03I1prH: BaI\T,n:a- oy OOTIII\JIap.u.arH: elli /P,N,Q
,n:aBpIl/ eTI\I13YlI\JIap.u.aH He¢Tb Ba ra3 OJIHHMOI\,n:a. u

illeJIb¢ 30HaCYlHHHr I\YPYI\JIIIKKa HI\I1H 1\I1CMJIapIl,n:a OJI.u.YlH HIIpIlK,
HXllIYl ca paJIaHMaraH I\YM, Kei1I1H Mai1,n:a ca paJlaHraH I\YM Ba, HIfX;OHT,
MaTepIlK eH6afpIlra HI\HHJIalliraH )Koi1JIap.u.a (150-200 M) l\yMOI\ fIlJI,
coclJ rH:JI Ba ox;aKTolli Tyn.laHa.u.H. Ey 30Ha.u.a )j{YlHCJIap opaCH,n:a HllIaraH
x;ai1BoH Ba )'CYlMJ1YlKqHfaHol\JIapIl x;aM yqpaii,n:Yl. By OpraHYlK 1\0JI.u.HI\JIap
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qYI\ypJIIIK.u.arIl 0 a T II a JI (rpeKqa - Bathus-qYI\YPJIIIK \lYKHH.u.I1JIap) Ba
r) 2500 M .naH qYl\yp.narH: a 0 H C C a JI (rpeKqa - abayssus _ TarCII3, qy_
I\YP) qyKIIH.u.HJIapra oyJIHHa.nIl.

Ey 30HaJIap.narH: qYKIIH.nH )j{I1HCJIapmIHr TYfl.llaHllllI llIapoHTIIHH
yJIapHHHr TapKH6HHH TeKllIHpHllI .naBpH.na 6HJIHllI MYMKHH. EyH.nai1
)j{HHCJIa pHH ypraHraH.u.a, o.u.aT.na, 6Hp OOJIaCT.u.a qyKKaH qyKHH.u.HHH
HKKHHqH OOJlacT.u.arH qyKHH.u.H.u.aH TapKIIOIl, :x;aHBoH J\O.7J.nHfIl Ba l\aJIHH-
JlHrH: 6HJIaH ¢apl\ I\HJlIlllIH KY3aTHJla.u.H.

u I\ H P F 0 1\ 6 Y H H 3 0 Hac H q Y K H H .u. H JI a p II. illIl.u.,n:aTJIH
TYJII\HH HaTII)KaCH,n:a I\I1PfOI\ )j{HHCJlapH.naH Y!3aJlaHIIO TYlliraH 6apqa
CHHHI\ MaTepHaJIJlap COl\HJIHHHr cae3 )j{OHJlapH,n:a TynJIaHa,n:Yl. Ey Ma-
TepIlaJIJlap TYJlI\I1HHHHr .nOHMHH TabCHpH,n:a 6yJlH6, .nyMaJlOI\JlaHa,n:H,
CHJlJlHI\JIaHa,n:H Ba KaTTa-KHlIHKJlHrHra Kypa CapaJlaHa.u.H (34- paClIf). !\HpFOI\
HI\HHII.na HIIPHK ~Y-!Ia TOllIJlap, cyHrpa qYI\YPpo-I\,n:a llIafaJl,I\Hpfol\,n:aH
15-30 M HapIl.na I1I1pIlKpOI\ I\YM TYnJlaHa.nIl. CO:X;I1Jl.naH Y30l\Jlallia 60praH
capH MaH.na 3appaJlH I\YMJlap yqpaH,n:H. CO:X;I1.1 HHl\OJlT.na eTHI\ 6yJlraH
)KOHJIa p.na IOBHJlraH I\YM HIIfHJla.nH (35· pacM). T5'JlI\HH KeJlTHpraH I\YM
Ba llIafaJl yIOMJIapH I\HPFOI\ 6yHJlaO TYJlI\I1Hra napaJl.leJl XOJl,n:a )KOHJlallIa,n:H
B~-l\HPFOI\ 6YHH! a Jl H .ne6 aTaJla.u.H. Arap TYJlI\HH Ky~.7JH Ba MYTTaCHJI
6YJlH6 Typca, Kyn CO:X;HJl BaJIJlapH By)j{y.nra KeJIa,n:H. I\HpFOI\ BaJIJIa-
pHHHHr 6a JlaH.nJl HrH: , MaCaJlaH, WHMOJlHH .neHrH3,n:a 1-5 M ra, ATJlaHTHKa
oKeaHH C0X;IjJlH.na 10-12 M ra eTa,n:I1. COX;HJI BaJlJlapH opaCH,n:a I\YM Ba
llIaFaJlJlap.naH TallIl\apH, .neHrH3 :x;aHBOHJlapHHHHr qllFaHol\JlapH x;aM
yqpaH.nH.
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lJyKHH,n:HJIapHI1Hr l\aH,n:aH ll1apOHT,n:aX;O-

CHJI 6yJIraHJIHrHHH KypcaTa,n:H. IUeJIh¢
30Ha,n:a ,n:eHrH3 HI\JIHMH x;apaKaTH Ba
60ll1l\a OMHJIJIapra Kypa lJyKHH,n:H MHI\_
,n:OpH x;aMMa JKOH,n:a6Hp XHJl l\aJIHHJIHK-
,n:a 6YJIMaH,n:H. I1lJKH ,n:eHrH3JIap,n:a, tv!a-
CaJIaH, I\opa ,n:eHrH3 Ba KaCDHH ,neH-

~~ ~-;: -. = ~- ~ ~~:H:::re~~~e:~~~~:aap:r~~~~H KX;::~
a Ba H. M. CTpaXOB) 5lXll1H ypraHraH-

JIap. By ,n:eHrH3JIap,n:a lJyKHH,n:HHHHr ca-
paJIaHHll1H Ba lJYKHll1H 20-50 M lJYI\YP_
JIHK,n:aH 60ll1JIaHa,n:Hx;aM,n:a6y JKOHJIap,n:a
MaH,n:a rHJIJIH JKHHCJIap TyDJIaHa,n:H. By
npouecc (rHJI lJyKHll1H) OlJHI\ ,n:eHrH3
aHHHl\ca OKeaHJIap,n:a 100- 150 M lJY~
l\ypJIHK,n:aH 60ll1JIaHa,n:H. IUeJIh¢ 30Ha-
CH,n:a I\YPYI\JIHK,n:aH KeJIraH JKHHCJIap
opacH,n:a ,n:eHrH3 x;aHBOHJIapHHHHr I\OJI-
,n:H5JIaPH Kyn ylJpaH,n:H. 4YI\YPJIHrH,
ll1ypJIHrH, HI\JIHMH 6Hp XHJI 6yJIraH Ba
TyJII\HH KaM Ta'hCHp I\HJIa,n:HraH JKOH-
JIaP.z:a ,n:eHrH3 x;aHBOHJIapH Kynpol\
5l11IaH,n:H.YJIap lJHFaHol\ Ba cY51KJIapH-
HH MYCTaX;KaMJIall1 ylJYH cYB,n:aH Ca
C03 Si02 Ba 03 MHI\,n:op,n:a¢Oc¢op OJIa-
,n:H. :X;aHBOHJIap x;aJIOK 6yJIralJ, yJIap-
HHHr lJHFaHOI\JIapH ,n:eHrH3 TarH,n:a lJY-
~HH,n:H JKHHCJIapopaCH,n:aI\OJIH6 KeTa,n:H.
Y TpOI\ X;OJI,n:a5lll10BlJH MapJKOHJIap KO=
JIOHHaCH (pH¢) opraHHK JKHHC (ox;aK-
TOll1) X;OCHJI 6yJIHll1H,n:a MYX;HM POJIh
yHHaH,n:H. MapJKOHJIap 40-50 M lJYI\YP-
JIHK,n:a, CYB ll1ypJIHrH (35°/00)' TeMnepa-
TypacH (+20°) 6Hp XHJI 6yJIraH JKOI1-
JIap,n:a 5lll1ai1,n:HJIapBa CYB 103aCHra YCH6

lJHl\a,n:HJIap. MapJKOHJIaup!HHr Tap~H6H Ox;aKTOll1,n:aHH60paT. YJIap ,n:eH-
rH3JIapHHHr 1\~~FOI\ 6YHH,n:a 5lll1auH,n:HBa 6a'h3H JKOHJIap,n:a (ABCTpaJIH51
I\HpFol\JIapH ~YHH,n:a) CYB OCTH TyCHFHHH X;OCHJII\HJIa~H. PH¢JIap I\Hp-
FOl\l\a 5ll\HH 6YJIca-1\ H p F 01\ P H ¢ H, ,n:eHrH3 HlJKapHCHra 6y.'1ca-T y_
C H 1\ P H ¢ H ,n:eHHJIa,n:H.PH¢JIapHHHr y3YHJIHrH (l\a,n:HMrHcH x;aM) r 6Hp
HelJa 103MeTp,n:aH6Hp HelJa KM ra eTa,n:H(36 - pacM). ~.

13 a T H' a ": ulJy K H H ,n:H JI a p ll1eJIh¢ 30HaCH 6HJIaH .Ll.YHeClKeaHH TY-
6H OpaJIHFH 6YHJIa6 y3YH nOJI?ca Tap3H,n:a lJy3HJIH6 54,9 MJIH KM2 MaH,n:oH-
HH

0
3raJIJIaraH. By 30Ha ylJYH eH6aFHpHHHr K.H51JIHfH(4-710 aHpHM JKOH,n:a

27 ~ Ba lJYI\¥P HOBJIap 6HJIaH ~JKpaJIraHJIHrH xapaKTepJIl1,n:Hp. BYH,n:aH
~OHJIap,n:a KynrHHa OJIHMJIap lJYKHH,n:HJIapHHHr TynJIaHHll1 ca6a6JIapHHH
ypraHraHJIap. COBeT C:JIHMJIapHHI1Hr ¢HKpHlJa, 6aTHaJI lJyKHH,n:HJIap TeppH-
reH Ba opraHoreH 6YJIa,n:H. TeppHfeH JKHHCJIap 5lXll1H CapaJIaHfaH Maii,n:a

l\yM eKH I\YMJIH rHJI Ba fHJIJIap,n:aH H60paT 6YJIH6, yJIapHH ll1eJIh¢ 30HaCH-
,n:aH ,n:eHfH3 OCTHOI\HMH Ba OKeaH OCTH KylJKHCH

l
OJIH6 KeJIa,n:H. TeppHreH

)KHHCJIap KyK, 5lll1HJI, I\H3HJI paHr,n:a 6yJIa,n:H (¢oi1,n:aJIH l\a3HJIMa TeMaCHra
KapaHr). B.XeH3HH (1964) ATJIaHTHKa OKeaHH,n:a "V" ll1aKJIH,n:arH HOB
(iWHhOH) 60pJIHrHHH (3300 M lJYl\ypJIHK,n:a) Ba Y epra JIOHl\a TyJIH6 I\OJI-
raHHHH aHHl\JIaraH.

KyK HJI Kylll1HlJa MaT~HK eH6aFpH,n:a Ba yH,n:aH x;aM lJYI\YPpol\ JKOH-
JJap.n.a-.ilYHe OKeaHH Ty6H,n:a x;aM /5000 M/ X;OCHJI6yJIa)lH. KYK HJI AT-
JJaHTHKa OKeaHH OCTH.n.aKynpOl\ i1HFHJIa.n.H.I1JIHHHr paHrH x;aBO paHr,
6a'h3aH KyKHllI - l\opaMTHp Ba KyJI paHr 6yJIa,n:H. Y TapKH6H.n.a HzS Ba
60Illl\a opraHHK l\OJI.n.HFH6yJIraH Mai1.n.aHJI 3appalJaJIapH,n:aH H60paT.n.Hp.
By JKHHCJIap.n.aopraHHK l\OJI.n.Hl\JIap MHI\.n.OpH10-30%, HJI 60% .n.aH92%
ralJa 6yJJa.n.H.

I\H3HJI HJI KyK HJVa HHc6aTaH JKy.n.a KHlJHK (1 % ra 5lI\HH) Mai1.n.oHHH
TaIllKHJI 3Ta.n.H. YHHHr TapKH6H x;aM XYMH KyK HJI.n.arH Ka6H rHJI, HJI Ba
Mai1.n.a KBapu .n.oHalJaJIapH.n.aH H60paT.n.Hp. PaHrH K)13HJI, rox;o K.YHFYIP,
capnIIll 6yJJHll1H x;aM MyMKHH. I\H3HJI HJI KaTTa ,n:apeJIapHHHr IAMa30HKa,
5IHU3H, X yaHx3/ I\YHHJIHll1 JKOHH 5lI\HHH.n.a ,n:eHrH3 Ba OKeaHHHHr lJYI\YP
60THI\JJapHra aCTa - ceKHH 60pH6 lJYKHll1H MyMKHH. By XHJJ.n.arH HJI
OKcH.n.JJaHHIllH MyMKHH 6yJJraH JKoi1JIap.n.a (KynpOI\ lJyIJyK cyB.n.a) X,OCHJI
6yJIa.n.H. :X;03HpralJa l\YPYI\JIHK.n.a ylJpai1.n.HraH (HJIrapH .n.eHrH3.n.a X;OCHJI
6yJIraH) l\H3HJI HJIHHHr KeJIH6 lJHl\Hll1M ca6a6H 5lXIllH ypraHHJIraH 3Mac.

5I III H JI H Jl IJloa 1\ Y M. 5IIllHJI, OlJ 5lll1HJ1, KYJI paHr- 5l11IHJIHJI Ba l\yM
.n.eHrH3JJap.n.a80-100 M lJYl\ypJIHK.n.aH 60ll1JJa6 X;OCHJI6yJIa.n.H. By lJyKHH-
.n.HJIap KynHHlJa 2000 M .n.aH lJYE.yp.n.a x;aM ylJpai1.n.H. 5Ill1HJI HJI TapEH6H-
HHHr 6Hp XHJI 3MaCJIHrH Ba HJI 3appalJaJIapH KaMJIHrH /48%/ 6HJIaH
¢apl\ I\HJIa.n.H. 5IIllHJI HJI.n.aHTall1l\apH, KOHTHHeHT eH6aFpH.n.a l\YM /.n.Ha-
MeTpH 0,1-0,15 MM/ x;aM X,OCHJI6yJIa.n.H. By JKHHCJIap paHrHHHHr 5lIllHJI
3KaHJIHrHra ca6a6 yJIapHHHr TapKH6H.n.a rJIaYKoHHT MHHepaJIHHHHr
6yJIHll1H.n.Hp. [JIaYKoHHTJIH HJI I\yPYI\JIHK.n.aH KeJIH6 lJyKKaH Ba cox,HJI.n.a
MarMaTHK JKHHc.n.aHTall1KHJI TomaH epJIapra 5ll\HH JKo1"fJlap.n.a2\OCHJI6yJIa-
.n.H.5Ill1HJI HJI Ba l\yM X;03HprH Bal\T,n:a ep 103H.n.aJKYMJIa.n.aH, YpTa OCHe,n:a
6yp, naJIeOreH ,n:aBpH eTl\H3HI\JIapH opaCH.n.a JKy,n:a Kyrr ylJpaH,n:H. I\HH-
FHPOl\.n.a /CapHOFOlJ paHOHH/, AHrpeH,n:a, <PapFOHa /I1c¢apa, lliyp06/
BO,n:HHcH.n.a10-60 M l\aJIHHJJHK.n.a ylJpai1,n:HraH rHJI Ba Mai1,n:a KBapUJIH
l\yM Illy JIap JKyMJIacH.n.aH,n:Hp.

OpraHHK HJI eKH ox,aKJIH JKHHCJIap MaTepHKKa 5ll\HH JKoi1,n:a200 M ,n:aH
lJYI\YPpol\.n.a MaH.n.a nJIaHKTOH opraHH3MJIapmIHr IODl\a lJHFaHOI\ 3ap-
paJIapH.n.aH X;OCHJI6yJIa.n.H. OpraHHK HJI TapKH6H.n.a 80-90% CaC03 6y-
JIa.n.H, Y HHX;051T.n.a,Mai1,n:a (0,01 MM) 6yJIraHJIHrH ylJyH ox,aKTOlliJIH HJI
,n:e6aT aJJraH.

.Ll.eHrH3, OKeaH lJyKHH.n.HJIapH,n:arH opraHHK HJI TapKH6H.n.a ¢opa-
MHHH¢epaJJH, mepono.n.JIH fa Mai1.n.a CyB yCHMJIHKJIapH 1\0JI.n.Hl\JIapH
6yJIa,n:H. .Ll.eHrH3.n.a x;aeT KelJHpYBlJH ¢opaMHHH¢epaJIapHHHr Mai1,n:a lJH-
FaHOl\JIapH i1HFHH.n.HCH.n.aH¢opaMHHH¢epaJIH HJI X,OCHJI6yJIa.n.H. ByJIap
opaCH,n:a 03 6yJIca-,n:a (,n:HaMeTpH 0,1 .n.aH KHlJHK) l\YMJIH HJI )KHHCJIapH

36- pacM. Map)KOH l\ypHJlMaJlapH:
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1 1,5° I\HSlJlHK 6yJlraH meJlh<p, MaTepHK eH(;aFpH.n.a Ky'lKH 6yJla.n.1i ea KHtIHK- KH'IHK
6YPMaJlap ea 6peK'IlilI l\aBaTH J\OCHJI 6yJla.n.H (KocHrHH, 1958).



ytIpaH,lI,H. MeKCHKa I<;YJlTHPH 5II\HHH,lI,a tIyKKaH 6yp )KHHCHra YXllialli
TapKH6H,lI,a82-90% ratIa ox;aK (CaC03) 6yJIraH <popaMHHH<pepaJIHH~
Ba StpTa ,lI,eHrH3HJIH wyJIap )KyMJIacH,lI,aH,lI,Hp.

~
n T e p 0 IT0 ,lI,JI H H JI MaTepHK eH6aFpH,lJ,arH tIyKHH,lJ,HJlap HtIH,lI,a

aHtIa KaM Tapl\ JIraH, acocaH IOITI\a
1

1\06HI\JIH, IOMlliOI\ TaH:1H ITTepOITo,lJ,

tIHfaHOFHHHHr HHFHH,lJ,HCH,lI,aHTapKH6 TomaH. By HJI TapKH6H,lI,a 60llil\a
XHJI MaH,lI,a,lI,eHrH3 x;aHBOHJIapHx;aM 6yJIa,lI,H. MaCaJIaH, <popaMHHH<pepa-
JIap 1\0JI,lJ,HFHytIpaH,lI,H. TeKWHpHlliJIapra Kypa, 6y XHJI HJI Ox;aKJIH
6tJ1H6, KyrrHHtIa TporrHK ,lI,eHrH3JIap,lI,a2,5 - 3 KM tIYl\ypJIHK,lJ,aX;OCHJI
6YJIa,lI,H.

.II. Y H e 0 K e a H H T Y 6 H tI Y K H H ,lI,H JI a p H. OKeaHJIap Ty6H
IOI<;opH,lI,al\aH,lI,3THJIraH 06JIaCTJIapra HHc6aTaH KaM ypraHHJIraH. OKeaH
Ty6HHHHr tIYI\YPJIHrH 2500 M ,lJ,aH6000 M ratIa, yMYMHH MaH,lI,OHH283,7
M;?H KM

2
,lJ,aHOpTHI\. I\!;!pFOI\,lI,aH aHtIa Y301\ Maco<paAa-6yJIraHJIHrH,lI,aH

T¥JII\HH OJIH6 KeJIraH tIyKHH,lI,HJIap yHratIa 60pH6 eTMaH,lI,H.OKeaH Ty6H
tIyKHH,lJ,HCHHKKH XHJI: a) opraHHK HJI, 6) OKeaH,lJ,arHaHopraHHK (I\H3HJI)
HJI,lI,aHTaWKHJI TorrraH. OpraHHK HJIJIap,lI,apa,lI,HoJ1HpHHJIH,r JI06HrepHHJIH
Ba ,lI,HaTOMJIHJIapHKyrrpol\ ytIpaH,lI,H. OKeaH Ty6H Ty3HJIHlliH,lI,a tIYI\YP
HOB.lIap, a,lJ,HpJIap (100 MeTpJIH), TeKHCJIHKJIap(0,1- 0,3°), BO,lI,HHJIap
(3HH 1000 M tIY.I\YpJIHrH 200 M, y3YHJIHrH 200-300 KM) 6YJIH6 yJIap JIOH-
l\aJIap 6HJIaH TYJIraH. OKeaH OCTHTOFJIapH6Hp HetIa 103 KM ra tIY3HJIralf
(ATJIaHTHKa OKeaHH Tom). .

25- }I{ a J( B a JI

lllHMOJlH,lI,arH06J1aCTJlap KHpa,lI,H• .II.'!aTOMJlH HJI TapKH6lf,lI,a 6ab3aH x;ai1-
BOH l\OJl,lI,HI\.lapH Ba )KY,lI,a 03 MHl\,lI,0p,lI,a aHc6eprJlap (0I~H6 IOpYBtIl1
Kana MY36y.laKJlapl1) KeJ1THpraHMaTepHK)KHHCJlapx;aMylIpaH,lI,H.

P a ,lI,110 Jl H P 11H JI H H JI-;J.eHrI13J1apHI1Hr 3Hr tIYI\YP )KoH.lapH,lJ,a
(4000-5000 M) XOCHJl 6y.la:LHraH )KHHC 6yJll16, TapKH6HHH 50% ,lI,aH
KyrrpofliHH pa,lI,HOJIHp J\aHBOHJlapHHHHr 1\0Jl,lJ,HFHTaWKHJl 3Ta,lI,H. Pa-
,lI,HOJlHpHHJIHI\H3HJI HJI x;aM 6YJla,lI,H.Y ,lJ,eHrH3Jl~:p.HHHrtIYI\YP )KOH,ilapl1.rr.a
XOCHJl6yJIa,lJ,J:{raHo~.raHHK )KHHCJIapopaCH,a.aKPJ;pOl\ yIJpaH,lI,i'lBa 7000 KM2

I\laH,lI,OHHH3raJlJla6 eTa,lI,H.OKeaHJIapHI1Hr HCCJ.:ili;Cy,BJIHl\HCMJIapH (TI1HlI,
)\HH,lI,oKeaHH cYBJIapH) pa,lI,110Jl51pHHJlapHHHr Hwam:n Y!;lYHIWJIaH,lI,Hp.

I\ H 3 H JI H JI oKeaH OCTH,lJ,a)KY,lI,a KaTTa MaH,lI,OHHH(130 MJIH KM2)

9raJlJlaraH 6yJIH6, MaTepHK,lI,a}l3Hr Y30l\ Ba IJYl\YP (3500-8000 M) )KOH-
JIap,lI,a TyrrJIaHa,lI,ll, paHrHHHHr I\H3FHW 6YJlHwHra ca6a6 yH,lI,a TeMHp
Ba MapraHeu OKCI1,lI,JlapHHI1HreOpJIHrl1,lI,l1p. I\11311JIHJI 3appaJIapH ,lI,Ha-
I\leTpHHJ.lHr KaTTaJIl1rH 0,05 MM Ba yH,lI,aH K'I1l1l1K6yJlH6, OMHH MHKpJ-
cKOrr./lap ep.rr.aMI1)J.aKypl16 6YJIMaH,lI,I1. By )KI1HCJIapHHHr XOCHJl
6y.1HWI1 HXWH ypraHHJlraH 9Mac. WYHra l\apaMaif, OJlI1MJlapHI1HrTeK-
'lllHpHWJlapH Ba l\HJlHHraH aHa.1113Jlap HXWH HaTI1)KaJlap 6epMOI~,lI,a.
M. C.13epr, M. C. WBeuoB (1948), O. K. JIeoHTbeB (1968) Ba 6owl\aJlap
l\113HJl HJlHI1Hr MHHepaJl TapKH6u: )J.eHrH3Jlapra ,lI,apeJlap KeJlTHpraH
9Hr MaH,lI,aHJI Ba TYpJlH KOJlJlOH,lI,MO,lI,,lI,aJlap,lI,aH;aHc6eprJlap KeJlTHpraH
MaH,lI,a 3appaIJaJlap,lI,aH; WaMOJI KeJl'fHpraH l.JaHr - TY30HJlap,lI,aH; l\YPYI\-
JIHK,lI,arH Ba ,lI,eHrH3 OCTHBYJlKaHJlapH KYJIJlapH,lI,3H;MeTeOpl1T(TeMHpJIH)
IJaHrJlapl1,lI,aH; 3p~lllH l\HHHH 6yJlraH xaHBoH 1\0Jl,lI,Hl\JIapH,lI,aHH60paT
)J.eraH xYJlocara KeJl,lI,HJlap.

MabJlYI\IKH, DJlaHeTaMH3HHHr 103aCHra KOCMHK 3appallaJIap TywI16
Typa,lI,H. OMHH IJyKHH)J.H)KHHCJIap opacH,lJ,a.KOCMHKl.JaHr HI1X;OHT)J.a03
6YJlraHJlHrH,1I.aH yHlIa Ce3HJlMai1.n.H.OIJHI\ 103aJI.a KOCMHK lIaHr 3appa-
lIaJlapH XHMHHBHHrrpouecc HaTI1)KaCH,l!;aTe3 HYl\0.lIH6 KeTa.rr.I1,

)\Hco6Jlapra l\aparaH)J.a, J\ap fJlolJ1HcaMo)J.aH Ep aTMoc<pepacHra 15
MJlH )J.aH20 MJlH )J.OHaral.JaMeTeopHT KeJIH6 Typap 3KaH. 0.10, WMH,lI,T-
HJolHf:x.Hc06Hra Kypa (1944-1950) x;ap HHJlHEp MaCCaCl1ra5 MHHf TOHHa-
)J.aH 7 MHHf TOHHaral.Ja MOMa KeJlH6 l\YUlHJIHWH MYMKHH. BHHo6apIfH,
500 MHHf HHJl Mo6aHHH,lI,a,OKeaH TarH,lJ,a 0,1 M l\aJlHHJlHK,lI,a l.JyKHH,lI,H
T)'rrJlaHa)J.H••

)\03HPrH reOJlorHK )J.aBp,lI,al\H3HJl HJI .II.YHe O]<eaHHOCTH,lI,a82865 KM2

!\IaH)J.oHHH3ra.1JIaH,lI,H. BYH,lI,aH ATJ18HTHKa OKeaHHra 9334 KM2, X,HH.rr.
OKeaHHra 7884 KM

2
Ba THHIJ O]<eaHHra 65647 KM

2
I\laH,lI,oHTYFPH Ke.la)J.H.

I\H3HJI HJI 3Hf MaH,lI,a (KO.l.10H,lI,) 3appaJIapHllHr CYB TarH,lI,a HHJ\oHT)J.a
CeKHHJIHK6H.laH TyrrJlaHHwH)J.aH:x.0CH.16YJI3,lI,H.

.II. e H f H 3 JI a p H H H f X II M H H B H H tI Y K H H ,lI,H JI a pH . .II.ape-
.1ap oKeaH Ba .rr.eHrH3JIapra Typ.1H XHJl I\IHHepaJl 3pHTMaJlapHH KeJI-
TllpH6 TaWJlaH)J.H. .II.eHfH3 CYBH XHMHHBHH TapKH6H,lI,a 6H3ra MabJIyM
6YJlfaH :x.aMMa3JleMeHTJIap Ba ra3Jlap 3pHTMaCH 6op. ByJlapHHHr KeJIH6
tIHl\HWH Ba MHK.,lI,OpHTyFpHCH)J.aOJI,lI,HHrHTeMaJlap,lI,a TyxTa6 YTHJlraH
3,lI,H.CyB)J.arH MHHepaJI Ba 60wI\a 3pHTMaJlapHHHr 6Hp l\HCMH,lI,aH,lI,eHrH3
J\aHBOHJlapHBa yCHMJIHKJIapH 03Hl\JlaHa,lI,H. BHp l\HCMH CyE Tamra
tIYKa)J.H', l\OJIraH l\HCMH 3ca CyB TapKH6H,lI,a 3pHTMa X;0JIH)J.al\OJIa,1I.H.
XHMHHBHH l.JyKHH,lI,HJIapHHHfX;OCHJI6yJIHWH,lJ,a 3pHTMaJlapHJ.IHr Tyi1HH-

TapKH6H I fJlo611repHHJlII IIJ11 I<;f13I1J1IIJ1 (%/ pallflOJlllPlIilJlII/ )J.llaTOMJlll IIJ1,
(% l\lIco611,lla) l\HCo611Ila) IIJ1 (% l\IICO- (% l\lIco611I(a)

6111(a)

0llaK ~OJJ.llHFH 64 6 4 23
KpeMHHH ~OJJ.llHFH 2 2 .54 41
~HHepaJI MOAnaJIap 34 92 42 36

Mail.zloHH (MJIH KM2
l\HCO-1 128,7

I
134,0

I
. 5,9 I 28.6

6H.Qa)

25 - )Ka,lI,BaJl,lI,aHKypHHa,lI,HKH, OKeaH Ty6H,lI,a fJI06HrepHHJIH HJI Ba
l\H3HJI HJI KaTTa MaH,lI,oHHH3raJIJla6 eTa,lI,H. OKeaH,lI,a HlliOBliH' fJI06H-
repHHJIap x;aJl0K 6YJI:all, yJIapHHHf l.JHFaHOFHcyB,lI,a 3PHH,lI,H. l.JHFaHOI\-
JIap }KY,lI,a lIYI\YP lIYKKaH,lI,a 60cHM OpTH6 KenIlliH,lI,aH, TeMrrepaTypa
rraCaHHlIIH,lI,aHBa IJHFaHOl\ TapKH6H,lI,am MaH,lI,aMHHepaJI KpHCTaJIJIapHH
a)KpaJIH6 KeTHW,lI,aJ-l 9pH6 3500-4000 M lIYl\YpJlHK,lJ,a TyrrJlaHa,lI,H. By
HJIHHHf TapKH6H,lI,a1OJ6 falla opraHHK 6HpHKMa, 2 - 3% ,lI,aH30% fatIa
HJlJIap apaJI~WMa~H 6yJIa,lI,H. rJI06HrepHHJIH HJIHHHr 3appaJlapH 0,01 MM
,lI,aHKaTTa 6YJ1MaH,lI,H.

.II. H a ~ 0 M JI H H JI-,lI,eH!H3JIap,lI,arH KpeMHHHJIH CyB YTJIapH I\OJI-
,lI,!;!FH,lI,aHHHFHJIH6. X;0CHJI 6yJIa,lI,H. BYJlap COBYI\ CYBJIH ,lI,eHrH3JIap,lI,a
TyrrJIaHa,lI,H.BYH,lI,aH epJIapra AHTapKnm.a aTpoqlH: Ba THHlI OKeaHHHHHr

1 CyBJ(a 3pHraH~aH I\OJIraH (0, 01 M~() IOnl\a 'IHFaHol\JIap



raHJIHrH cyBHHHr TeMnepaTypacH Ba 60cHMH KaTTa a)\aMHHTra 3ra.
XHMHHBHH qyKHH,lI.HJIap,lI.aH KynpOI<; O)\aKTOIli naH,lI.O 6yJIa,lI.H. BYH,lI.aH
TallII<;apH, ,lI.eHrH3JIap,lI.aTeMHpJIH, MapraHeU:JIH 6HpHKMaJIap )\aM )\OCHJI
6y JIa,lI.H.MabJIyM 6yJIHllIHqa, CaC03 HCCHI<;MHHTaI<;aC:yBJIapH,lI.a,OKeaH,
,lI.eHrH3JIapHHHr llIeJIbqJ 30HaCHra HI<;HHLKOH,lI.aKyn 1'ynJIaHa,lI.H, HaTHLKa,n:a
yJIap,n:aH CyK eKH MOIli :u.OHaJIapH Ka6H ,n:yMaJIqI<;O)\aKTOIliJIap )\OCHJI
6yJIa,n:H.

ByH,n:aH qyKHH,n:HJIap )\03HprH BaI<;T,n:aKacnHH )\aM,n:a !\H3HJI ,lI.eHrH3-
JIap,n:a ~OCHJI 6yJIMOI<;,n:a.Bab3aH ,lI.eHrH3 ~aHBOHJIapH qHPaHOI<;JIapHI<;yM
3appaqaJIapH 6HJIaH 6HpraJIHK,n:a yqpaH,n:H. CyHrrH HHJIJIap,n:arH (1970)
TeKIlIHpHIliJIapra Kypa CaC03 HJI Tap3H,n:a qyI<;YP ,lI.eHrH3 eTI<;H3HI<;JIapH'
6HJIaH 6Hpra ~aM ~OCHJI6yJIHiliH MyMKHHJIHrH MabJIyM 6yJI,n:H. YMyMaH
OKeaH Ba ,n:eHfH3JIap,lI.aCaC03 Ba MgC03c3pHTMacH XHMHHBHH npou:ecc-
JIap HaTHLKaCH,n:a~OCHJI 6yJIa,n:H. Me303QH ~aM,lI.a KaHHo30H 3paJIapH,n:a
~OCHJI 6yJIraH ,n:eHrH3 eTI<;H3HI<;JIapHopacH,n:afH O)\aKTOIliJIapHHHr aHqa-
rHHa I<;HCMH,n:a)\aHBOH I<;OJI,n:HI<;JIapHyqpaMaH,n:H. YJIap I<;aTJIaMJIH,3Hq
6yJIca-,n:a, OOJIOHTrayXlliaMaH,n:H.YH,n:aHOJI,n:HHrHyTraH E ,O,S,D,C,n:aBpJIap-
,n:arH 6ab3H 02\aKTollI, ,lI.OJIOMHTJIH0l\aKTolli I<;aTJIaMJIapHopacH,n:a )\aHBOH,
yCHMJIHK I<;OJI,n:HI<;JIapHHHHrKaM yqpalliH ~aM 6y LKHHCJIap ,lI.eHrH3,n:arH

. CaC03 3pHTMacHHHHr qyKHIlIH,n:aH 2\OCHJI 6yJIraHJIHfHHH KYp~aTa,lI.H.
CyB OCTH epHPH,n:aH qHI<;YBqH llIyp CyB (I<;H3HJI,lI.eHrH3) 6HJIaH 6Hpra
qHI<;I<;aHTeMHp Ba MapraHeu: 3pHTMaJIapH ~aM ,n:eHrH3ra KeJIH6 qyKa,n:H.
MaCaJIaH, Fe(OHh KOJIJIOH,n:H6eI<;apop ~Hco6JIaHa,n:H. Fe(OH)3 KOJIJIOH,lI.H
,lI.eHrH3,lI.arH3JIeKTpOJIHTJIapTabcHpH,n:a 3pHTMa 2\OJIaTH,n:a6HpHKH6 qyKa,lI.H.

)leHfH3JIap,n:a Ba yHHHr cae3 I<;yJITHI<;JIapH,n:aLKy,n:a Kyn MHI<;l{op,n:a
Ty3 ~OCHJI6yJIa,n:H. ByJIap Oll Ty3H NaCl (raJIHT), rHnc C3.S001' 2H2 0,
aHrH,n:pH,n:CaS04 Ba 6011Il\aJIap,n:aH H6opaT. KacmIH ,n:eHrH3H llIapI<;H-
,n:arH !\opa6yF03ryJI,n:a IOI<;0pH,n:a3HKp I<;HJIHHraH Ty3JIap ~OCHJI 6yJI-
MOI\,n:a.)leHrH3ra qyKKaH OpraHHK Mo,n:,n:aJIap,n:aHTapKH6 TomaH 3pHTMa-
JIap Ba yJIapHHHr qyKHH,n:HCH6Hp Heqa XHJI 6yJIa,n:H. )leMaK, OKeaH Ba
,n:eHrH3JIap,n:arH 3pHTMaJIap qyKHH,n:H LKHHC ~OCHJI 6YJIHllH,lI.a MY~HM
a2\aMHHTra 3ra,n:Hp.

OKeaH aa .n:eHrH3JIapHHHr ~oH.n:aJIH ~a3HJIMaJIapH

lJyKHH.n:H LKHHCJIap.n:aylJpaH.n:HraH ~oH.n:aJIH~a3HJIMaJIap. Ep I03aCH,n:a
6yJIa,lI.HraH ~ap XHJI reOJIOrHK npou:eCCJIap HaTHLKaCH,n:a6Hp He'Ia KHJI lJY-
KHH,lI.HLKHHCJIap2\OCHJI6yJIa,lI.H. BYH,lI.aHqYKHH,lI.H LKHHCJIapHHOJI,lI.HH,lI.eH-
rH3 Ba KyJI 6yJIraH LKOHJIap,lI.a,60TI\0l\JIHK Ba I<;YPYI<;JIHKI03aCH,lI.a ~aM
y'IpaTHIll MyMKHH. _

Kyn'IHJIHK qyKHH,lI.H LKHHCJIap I<;yM, llIapaJI, rHJI, 02\aKTOll, ,lI.OJIOMHT,
MepreJIb, TpeneJI Ba 6011Il\aJIap I\HMMaTJIH I<;ypHJIHll MaTepHaJIH pOJIHHH
yTaH,lI.H.

t.IYKHH,lI.H LKHHCJIap opaCH,n:a Kyn Ty3JIap ~OCHJI 6YJla,lI.H.ByJIapra
aHrH,lI.pH,lI.(Ca504), rHnc (CaS04·2H20), Oili Ty3H (NaGl), KaJIHH Ty3H
(KC!), KaJIHH - MarHHHTy3H (MgCI2·KCI·6H20), rJIay6ep Ty3H (Na2S04'
.2H20), CO,lI.a(Na2C03+lOHiJO) KHpa,lI.H. By Ty3JIap KyJI, 6yF03, I<;yJI-
THI<;, JIHMaH Ba 6011Il)a CyB TOllIH6 qHI\H6 TynJIaHraH aLKOHJIap,lI. ~OCHJI
6yJIa,lI.H.
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ByJIap,lI.aH Talll\apH 'IyKHH,lI.H LKHHCJIaI¥J:a HHa 6Hp I<;aH'Ia MY~HM
<t>OH,n:aJIHI<;a3HJIMaJIap: TeMHp, MapraHeu:, aJIIOMHHHH, qJOCqJOPHT,HeqJTb,

~ra3, I<;yHFHpBa TOll KyMHp, TOPqJBa 6011II<;aJIap OCHJI6YJIa,lI.H.
T e M H P Ba Map ur a H e;.'- p y ,lI.a JI a p H. TeMHp py,lI.aJIapH

H'IH,lI.a,lI.eHrH3,n:a2\OCHJI6yJIraH I<;yHFHpTer.;1HpBa CH,n:epHTMY~HM a2\aMHHT-
ra 3ra,n:Hp. ByH,n:aH TeMHp py,n:a ,lI.eHrH3 Cae3JIHrH 30HaCH,n:a6yF03 Ba
I<;YJITHI\JIap,n:aI<;yM, fHJIJIH I<;yM Ba aJIeBpOJIHT eTI<;H3HI\JIapH 6HJIaH 6Hpra
~OCHJI 6yJIa,n:H. ByHra YpaJI TOFHHHHr Fap6H Ba llIapl\H,n:arH, KeplJb,
TyJIa Ba flHneU:K,n:arH KOHJIap MHCOJI6yJIa OJIa,lI.H.

OPOJI ,n:eHrH3HHHHr IlIHMOJIH,n:arH l\a,n:HMHH aJIJIIOBHaJI KyJI erl\H3HFH
opaCH,n:a ~aM riIAporeHeTHK (I\YHPHP TeMHp) KOHH 6op.

MapraHeu: py,n:aCII 'cae3 ,lI.eHfH3 OCTH,n:aKpeMHHHJIH eKH I<;yM- fHJIJIH
)KHHcJIap 6HJIaH 6Hpra 2\OCHJI6yJIa,n:H. ByHra MHCOJII\HJIH6 t.IHaTypa Ba
HHKOnOJIb nmH,lI.arH KOHJIapHH KypcaTHll KHqJOH.

<I> 0 C qJ0 P H TKO H JI a p H A. B. Ka3aKoB (1939) qJHKpH'Ia ,lI.eHfH3-
,n:a500 M 'Iyl\ypJIHK,n:a naH,n:o 6yJIa,n:H. ByH,n:aH qYl\YpJIHK,lI.a ,lI.eHrH3 ~aH-
BOHJIapH~aJIOK 6YJIH6, cyHKJIapH TynJIaHa,n:H Ba XHMHHBHH:napqaJIaHa,lI.H,
HaTH)Ka,n:a,n:eHrH3 OCTH 0I\HMH 6HJIaH IlIcJIbqJ 30HaCHra qHI\H6 HHFHJIa,n:H
Ba qJJCcPOPHTByLKy,n:ra KeJIa,n:H. MaCaJIaH, )l\aHy6HH !\030FHCTOH,lI.arH
!\opaToB qJOCcPOPHTKOHH Ba MocKBa o6JIaCTH,lI.arH EropoB KOHH llIyJIap
)KyMJIacH,n:aH,n:Hp.

B 0 K C H T aJIIOMHHHHOJIHll y'IyH acoCHH XOM alle ~Hc06JIaHa,n:H. By
MHHepaJIHOp,lI.OHMarM(lTHK LKHHCJIapHHHrHCCHI\HI\JIHMJIH HaM Kyn LKOH-
JIap,n:aXHMHHBHH Hypaili npou:eCCH,lI.aH~OCHJI 6yJIa,n:H. BOKCHTJIap ,n:eHrH3
I\YJITHFH, KyJI Ba 60TI\0I\JIHKJIap,n:a ~aM 2\OCHJI6yJIa,n:H. Byma lllHMOJIHH
YpaJIHHHr llIapl\H,n:arH Ba !\030FHCTOH,n:afH, YKpaHHa,n:afH KOHJIapHH
MHCOJI I\HJIH6 KypcaTHll MyMKHH.

H e cPT b Bar a 3 KOHJIapH I1TTHcP0I\HMH3,n:aKeHr Tapl\aJIraH 6yJIH6,
yJIapHHHr KynH Me3030H Ba KaHH030H eTI\H3HI\JIapH,lI.a X;OCHJI6yJIraH.
MaCaJIaH, BOKy, KaBKa3, YKpaHHa, Fap6HH CH6Hpb, S'pTa OCHe,n:afH
KOHJIap llIy JIap LKyMJIaCH,n:aH,n:Hp.

K y M H P KOHJIapH qyKHH)l.H LKHHCJIap H~H,n:a yCHMJIHKHHHr I<;OJIH6
KeTHllH Ba qaJIa eHHIlIH,n:aH 2\OCHJI6yJIa,n:H. YCHMJIHKJIap ,lI.ape ,lI.eJIbTa-
CH,n:a,60TI\OI\JIHK,n:a, KyJIJIap,n:a qyKH6 1\0JIa,n:HBa qyKHH,n:H eTI\H3HI\JIap
TarH,n:a KyMHpra aHJIaHa,n:H. MaCaJIaH,v )loHeU:K, KY3HeU:K, I1pKyTCK,
MOCKBa eHH, t.IeJIH6HHCK, !\apaFaH,n:a, Y36eKHCTOH)l.a lllapFyH, AHrpeH,
!\HpPH3HCTOH,n:a!\H3HJII\HH, KYKeHFOI\ Ba 60llI\aJIap llIyJIapra MHCOJI
6y JIa OJIa,lI.H.

~YHe OKeaHHHHHr ¢OH)I,aJIH ~a3HJlMaJIapH. MabJIyMKH OKeaHJIap ep
103aCHHHHr361 MJIH KM2HH, HbHH 71 % ra HI\HHHHH TallKHJI 3Ta,n:H.lllyHra
I<;apaMaH XX acpHHHr 50 - HHJIJIapHraqa OReaH OCTHcPJH,lI.aJIHI<;a3HJIMa-
JlapH TYFpHCH,n:aMabJIyMoT KaM 6yJIraH. .

reOMopqJOJIOfHH, reO'¢H3HK TeKllHpHll MeTO,lI.JIapH aCOCH,n:a Ba
OKeaH,n:aKOBJIaHraH 6yppy l\y,n:YI\JIapH ep)l.aMH,n:aOKeaH OCTH TeKTOHHK
Ty3HJlHiliH Ba reOJIOrHHCH MyKaMMaJI ypraHHJl,n:H. HaTHLKa,n:a OKeaH
Ty6H TypJIH Mab,n:aHJlapra 60H 3KaHJIHrH MabJIyM 6yJI,nH.

OKeaH, ,lI.eHfH3 TarH,n:a qJOH,n:aJIHMaH,n:oH60:- 80 MJIH KM2HH TallIKHJI
3TraHJlHrH )l.yHe OJIHMJIapH TOMOHH)l.aHHc6oTJIaH)l.H. COBeT Ba qeT 3JI
OJlHMJIapHHeqJTb, ra3 ~OCHJI6YJIa,lI.HraHopraHHK 6HpHKMa (yrJIeBO)l.OpO,lI.)
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- 65 - 70 % (KypyK,,'lHK,llarHra HHC6aTaH) ,lleHr~3,llaU ~Op.
HH.Hr MHI\,llOpHHH COB~T I1~THepCH,llaH TaW!)apH ,llyHe 6YI1H1.Ja
JIHrHHH TaC,llHI\JIa~HJIap. OH" ,lleHrl13 J<;OKeaH OCTH,lla60PJII1fH aHHI\-
700 naH OpTHI<;He't'Tb, ra3 K .n, M

I-'. A a6HCTOH KyJITHfH, x,H'H,ll OKeaHH, eKCI1Ka
JI~H,llH. 3Hr MYciHMJIapH pI3epHHr 5!noH, !\H3I1JI, HopBErH5I ,lleHfH3-
I\YJITHFH.~ KapH ,lleH6rH3'~~JIapH,lla~nHJI,llH Ba wy :>Kolwap.n.

aH
KOBJIa6JIapH Cae3JIHfH,lla Ba OTn.~

OJIHHMOK..n.a(26 - :>Ka)lBaJIfal\apaHf).

26- iK a,Z\ B a JI

OKeaH Ba ,AeHrH3 OCTH,AarH Helf!Tb-ra3J1H 'IaB3aJlap (MJlH KM2 I)Hco6H,Aa)

(10. fl. KY3nel{08 8a 6oUJ/faAap 6giiulia, 1975) .

l.rieHrH3 Cae3JIH-/ MaTepHK I CyB OCTH 60THK-1 )lea"HHeq,Tb- ra3JIH
eH6aFpH JIapH (KOTJIOBHHa)>\aB3aJIap rH_(weJIbq,) ,

4,71 5,58 6,62 17,20THH'I OKeaH,Z\a
9,18 15,33X.HH,Z\ OKeaHH,l),a 2,65 3,50

12,00 21,75ATJlaHTHKa oKeaHH,l),a 4,10 5,65
I,J1 3,26KapH6 ,l),eHrH3H,l),a O,1l5 1,30
0,52 1,88SpTa ,l),eHrH3J\a • , • 0,55 0,81

K,opa Ila KacnHH J(eHrH3-
0,37 0,21 0,17 0,75JlapHJ(a
4,56 1,60 1,17 7,33ApKTHKaJ\a
1,55 1,46 4,21 7,22AHTapKTH,Z\aJ(a

I 19,54 I 20,41 I 34,98 I 74,72I1.HFHH.l\HCH

A A B I1eHBe Ea H. A.llhpellc (1971) epHKpH1.JaOKeaH ep OCTH
Ka,lleMHK . . 1) 6 (oxaK) fHJI- KpeM-

nY<;;THJ<;YJ1H,llarH:>KHHC~ap~~ T~~~~~~~:w' ~)~~~:~T~:a~a3aJtbT: 3) CnHJlHT
HH~JIH 1.JYI<;YPOKepaH.1.J4Y)KHfa66PoCHMOH;

ac6
r:
0

_ ,llHa6a3 Ea aMepH6HOJIHT-
. 3ep't'Y3HB :>KHHCJIaH" I3 WHH1.JH
JIH :>KHHCJIap; 5) cepneHTHHJIaWraH yJIbTpa acoc :>KHHCJIap. e

KaEaT lOI<;bpHMaHTH5IfaTyFpH KeJIa,llH. JIa HH H3JIa6 TonHW
. ,UeHfH3HHHf CKeaH Cae3JIHKJIapH,llarH C01.JMau KOH p Fa 6HH EB cna

Ba yJIapHH 3KCnJIya'faUH5I K.HJlHW l\~2CaJIaCH1YFpHC~a p E AP Be-
Ba COBeT OJIHMJIapH CaMapaJIH HWJIap I\HJl,llI1JIap. acaJlaH, . .

J

KO E A Kop6yT (1970) Ma'bJIyMoTJIapHfa Kypa I3HpJIaWral;JMYlJJJJaT-

~:~ T~W~HJJ~TH J\Hcc6ra OJJraH )laJ1HJIJJap,llaCyB OCTH,ll)ar9~K~~J ~~OJJJbH~~~
C01.JMaKOHJ!ap ~a:>KMH(.n.oJJ.TJap(I1Jl2H XECCc.r.craH,ra I 1m a4 MJIHH
,lloJIJIapra eTfaH I3yH.n.aH24 MJIH,lloJ1JIapKaccHTpHT MHHepaJIHra, HHT
HaMH6H COXHJI~apH,llaH OJIHHraH OJIMOcra, 18 MJI~ ,lloJIJIap HJIbMH ,

KCH MCHaUHT Ea ccwEa MHHepaJIJIapra TyFpH KeJIraH.
PYT~, ~:~ cO~Ma KOH,,'lap,llaH CJlHp.3,l1HfaH¢Oi')l3JlH K.a3HJlMaJlapHHIIr

7% HieHrH3,llaH OJIHHHWH(5MT Ma'bJlYMolH,llaH)M2'bJlYM:. (bep)
OKeaH OCTI-I,llarH ¢0Y.,n2JlI-I K,23H,,'lM2JIap,lleHfH3 Cae3JlHrl1 :U~:ra~

B OCTI-I60THKJll-lrl-l Ea OKeaH 1.JEKKaJIapH.n.arH60THI\JIap,lla :>KOHJI B
cy J1 Mepo' (1965) AMepHKa). COBeT OJlHMJlapH,llaHH. M. CTpaxo
(,U:>K. . , u 0 TH,na YOCHJI
(1961- 1963), A. ,U. ApX2HreJlbCKHHJlap OKeaH Ba .n.eHrH3uC <\HHK-
6yuJIa.n.HraH 1.JyKHH.n.H cEa epoH,llaJlHK,a3HJIMaJlapHH x.o ~.T! 6yJlHWHHH a 116
JIaw.n.a I3aJITHKa, !\opa ,lleHrH3JlapHHH 1950 - 65 I1HJIJIap,lla TeKwHp

IWihftJ;am xyJIocara KeJIfaHJIap. ,Ue~fH3 OCTHCOtIMa KOHJIapH I\OHyHHH
paBHW)la Y3Hfaxoc WapOHT)la X;OCHJI6YJla)lH.

OKeaH, )leHfH3 COX;HJlJIapHHHTy3HJIHWHra YHf~ KeJIH6 Tywa.n.HraH
'BOI\ :>KI1HCJJap,I\YPYI\JIHKHHHf.. TY3HJmWH~a I\apao x;ap XHJI 6YJlHIllH

~fY:'.IKHH. MaCaJIaH, .n.eHrH3 Cae3J1HrH)la TylMaHraH YBOI\ )KHHCJIapHH
TapKH6Hi'r I\HCMJIapra a:>KpaJlI1IllH, ~PHIllH 6y npou.eccHH Te3J1aTYB1.JH
KaTa.1H3aTop 3pHTMaJIapHH 60p I1Y!)JlHrl1:ra 6JFJIMI\. I3y rrpoueccHH
l\yi'ru;:r,arH 7 XHJI wapoHT.n.a KYPHW MyMKHH.

1. TponHK MHHTal\aJIap.n.a KpHCTaJlJlH MHHepaJlJlapHHHr HypawH
(X;HH)lHCTOH,AeppHKa) .n.aHX;0CHJI6y"lraH )KHHCJlapHH.n.apeJiap .n.eHrH3ra
Ke,,1THpa)lH. ,

2. !\a,llHMfH KpHCTaJIvlH )KHHC"lapHI-f HypalllH,llaH MaH)laJlaHfaH M;l1\-
cyJIOTJIapHH I\YPYI\JIHKjJ:aH .n.eHfH3ra Ba!)THHtIa o!)ap CYB Ba .n.apeJiap
KeJITHpa)lH. .

3. MY3 Ba CyB KeJITHpraH tIYKHH,llHJlap (fpeHIIaH.n.H5I)laH, CKaH)lHHa-
BHH;:r,aH)ATJlaHTHKa OKeaHH

O

IllHMOJlH, AJIHcKa I\HpFOFH Ba I3aJlTHKa
.n.eHrH3l1ra1.JyKKaHMopeHa eTI\H3H!)JIapH.

4. 3cPepY3HB- tIyKHH)lH (Tyep<pHT))KHHC (5IrroHH5I, KYPHJI opOJ1J1apH,
5IHfM 3eJlaH)lH5I Ba 6owl\aJIap) HHHf .n.eHrH3fatIyKTHPHJlHWH.

5. X,ap XHJI (COBy!) - HCCH!))HI\JlHM WapOHTH)laMai'r.n.aJlaHraHXHJlMa-XHJI
)KHHCJlapHH lOBHJIHWHBa KeJITHpHJlHWH.

6. 30JI (waMOJl) KytIH 6HJlaH KeJITHpHJlraH Mai'r)la tIaHr, I\YMJlap tIy-
KHH)lHCH.

7. BYJlKaH KyJIJlapH (KYPHJI - KaMtIaTKa, I1H)lOHe3H5I Ba 6ollll\aJlap)
apa"lawMaCHHHHr TynJlaHHwH.

XYJlJlac, OKeaH -Ba )leHfM3 OCTHra TyrrJlaHa)lHraH tIYKHH.n.HJIapWaMOJI
Ta'bCHpH.n.a,)lape Ba .n.eHr.H3cyBJlapHHHHf C01\HJlHH lOBHWHHanl)KacH.n.a
KeJITHpa,llH. I3yHra ByJIKaH Ba )leHfH3)la 51waraH OpfaHHK )lyHe Ma1\-
cy.l0TH x;aM)la cyB.n.a 3pHraH 3J1eMeHTJIap, Ty3J1ap Ba fa3J1ap KMpa)lHo
5y.1ap Ba!)T ymwH 6HJIaH apaJIalllH6 fH)lpOXHMHK, XHMHK _ MexaHHK
WapOHTJIap.n.aepoi'r.n.aJIH~a3HJIMaJJap ~OCHJI6YJll1wH.n.aaKTHB l\aTHallla.n.H.

X.o3HprH Bal\T.n.a oKeaH,' .n.eHrH3)la 6yJIa)lHraH 3H)lOreH Ba 3K30reH
npou.eccJIap tIyKHH.n.H:>KHHCJIapHHBa epOI1)laJiHl\a3HJlMaJIapHH, l\a.n.HMfM
I\YPYI\JlHK.n.aX;0CHJI6yJIraH 1.JyKHH)lHeT!)H3H!)Jlap)lafH ep

OI1
.n.aJlHl\a3HJI-

MavlapHHX;OCHJI6YJIHWwapoHTHHH }'pfaHHIll)la Ba yJlapHH H3J1a6 TonHIll.na
KaTTa aMaJIHi'r ax;aMH5ITra 3ra.n.Hp.

OKeaH Ba .neHrH3JIap~a MeTaJIJIapra TYUuHraH rUJI Ba Ty3JIap.
5HPHHtIH MapTa 1948 HHJI.n.a llIBe)l KeMaCH "AJIb6aTpOc" !\H3HJI
)leHfH3 ocm.n.a IllYP, HCCH!)CyB 60pJlHrHHH aHH!)Jla.n.H.1966 _ 1972 HHJI-
JIap)la "'uHcKoBepH" HOMJIH AMepHKa KeMacHHHHf HJIMHI1 Xo.n.HMJIapH
!\!f3H.l .n.eHrH3Ty6H)la 3 Ta 60TH!) :>KOI160pJlHrHHH Ba Y ep.n.aHCCHI\JlH-
fa +56

0

JIH wyp (26% Ty3) 1\YI1!)a JIOH!)aHH aHH!)Jla.n.HJlap.
,UeHrH3 Ty6H.n.anr rHJlJlH JIOHl\a TapKH6H)la Te:'1Hp, MapraHeu., MHC,

pyx Ba 601lll\a 3JIeMeHTJJapKyrr. !\H3HJI .neHrH3 . OCTH,llarH HCCH!) l\ylO!)
Ha:'.laK06 Ba MeTaJlJIapfa 60H rH.l en<;H3HFH Kana ep epHFH (pHepT) 30-
HaCHra Ba y ep.n.arH X03Hpm 3aMOH By"lKaH )KapaeHJlapH 6HJJilH aJlO-
l\a)lOP)lHp. . •

llIeJIbep 30HaCHfa KeJlCaK, 6y ep;:r,a M~TaJI"lap.naH TaWl\apH ep:lC<P0PHT
apa.1aw fHJI TynJlaHa,llHfaH )KOI1"lap TOnHJIraH. I3YJlap THHl{ OKeaHIi



eae3JIHKJIapH, 40-42° lllHMOJIHH KeHrJIHK,Ua Ba )l{aHy6HH 51pHM lllap,Ua

(ABCTpaJIH5I I\HPFOfH) Kynpol\ :>\OCHJI 6yJIraHJIHrH aHHI\JIaHraH. I\H3HJI

,UeHrH3 Ba OKeaH eO:>\HJIJIapH,UarH (OpOJI, 51pHM opOJIJIap eox,HJIH,Ua) <PoC-

¢OPHT Ba MeTaJIJIH rHJIJIapHH KOEJIa6 OJIHlll TeXHOJIOrH5ICH 51XlllH Hlll.TlaH-

MaraH Ba aWIa I\HMMaTra Tylila,UH. EOlill\a CO;Ma KOHJIap X,O.~Hp,Ua AB-

eTpaJIH5I MaTepHrH Cae3JIHrH,UaH 6Hp HetIa' HHJIJIap,UaH 6yeH OJIHHl16

KeJIHHMol\,Ua (27 - )l{a,UBaJI).
27- )I{ a .1l B a 11

I\YPYI\JlHK Ba oKeaH~arH MeTaJlJlH SJleMeHTJlapHHHr I\HeCHii )Ka.l\BaJiH (1979)

j
OKeaHJlapl\a I I\YPYI\JlHKl\a (T l\HCO- I OKeaHl\a I\YPYI\-

3J1eMeIlTJI~p (T l\HCOOHl\a) olll\a) JIHK,z:tarHl'a HMeGa.
TaH KynJlHfH

MapraHeu: 4,2.1010 10° 1
42

'"'''Ko6aJJbT 6,2·1OS 106 620 )(l1cca
Pyx , 13,4.108 1,5· 107 90 )(HCCa
MHC 8,6.108 108 8,6 )(HCCa
LI.HpKOHHii 1~2·108 } I\YPYI\JI~K.D.arHra HlIc6aTaH OKeaH.1la 6Hp HelJa
MOJlH6t\eH 0,8.108

)(HCCa Kynt\Hp.
Pyx 1,4.108

~YHe OKeaHH Ty6HHHHr l\aTTHI\ $oH.naJlH l\a3HJlMaJlapH. ~Ke~.H,

,UeHrH3 OCTH,Ua x,OeHJI 6yJIraH Ba :>\03HprH Bal\T,Ua X,OCH~ 6YJI~eT-

raH l\aTTHI\ ¢OH,UaJIH l\a3HJIMaJIapHH TeKlilHpHlllra I\H3HI\Hlil H~JI eaHHH

OpTH6 60pMOI\,Ua. YlJIbMHHHT, pyTYlJI, MOHOUHT, ¢O:¢OPHT, I\~JIaHH, Mapra-

HeUJIH TeMHp Ba MHC apaJIalilMaJIapH MabJIyM 6YJIra~. ¢OH,UaJIH l<.a3HJI-

Ma XOM alileJIa pH,UHp. EyH,UaH Talill\a pH ,UeHrH3 Cae3JIHrH,UaH OJITHH,

OJIMOe x.aM l\a3116 OJIHHMOI\,Ua (28- )l{a,UBaJI).

28- )I{ a .1lB a JI

OKeaH OCTH.l\arH KOHKpeu:HRJlapHH YPTalJa XHMHRBHll TapKH6J: (E. C. Ea3aAe6CKOU
6gt1u'ta, 1973)

MHI\I\OPH I THH4
ATJlaHTHKa

)\HH,ll OKeaHHl\a3J1eMeHTJlap (r l\HCOOHl\a) OKeaHHJJ;3 OKeaHH,z:ta

Mn 7,9-49,9 24,2 16,3 15,4
Fe 2,4-26,8 14,0 17,5 14,5
Ca 0,01-2,3 G,35 0,31 0,25
Ni 0,16-2,0 0,99 0,42 0,45
eu 0,03-1,6 0,53 0,20 0.15
Pb 0,02-0.36 0,1 0,1 . 0,07
Si 1,3-20,1 9,4 11,0 9,4
Al 0,8-6.9 2,9 3,1 3,0 -

OKeaH oeTH,Ua, aHHl1l\ca THEtI OKeaHH,Ua (4500 M ;tIYl\ypJIHK,Ua) TeMHp-Map-

raHeUJIH, MHe - HHKeJIJIH Fy'u.naJIap (KoHKpeUH5I) yJOMH Ba rHJIJIap (I\ll-

3HJI) Kyn ytIpaJ1,UH. YJIapHHHr Tapl\aJIraH MaJ1'uoHH 12,12 MJIH KM~ HH

TalllKHJI I\HJIraH. MHC - HHKeJIb rHJIJIH tIyKHH,UH TynJIaHraH MaH,UoH

2,98 MJIH KM2 HH TalilKHJI 3Ta,UH Ea y pa,UHOJI5IpHJ1JIH ,UeHHJIa,UH. YHHHf

TapKH6H,Ua 2,5-3% MHC Ba HHKeJIb 60pJIl1rH aHI1I\JIaHraH. EYHH AI\W

Ba [¢P OJIHMJIapH 1972 HHJI,Ua TOn,ll,HJIap. YHHHr y3yHJIHrH 3000 KM ra

60pa,ll,H. EyHra YXlilalil ¢OH,ll,aJIH XOM allie 3JIeMeHTHra 60H 6yJIraH KOH-

KpeUH5I, rHJIJIap Ba lilyHra YXlilalil MHHepaJ1JIapHH ATJIaHTHKa, )\HH,ll,

Ba lilHMC.II,ll,arH CKEaHJJaj:HHHr Cae2JJHKJIapH Ea 60THI\JIapH,ll,a ytIpaTHlil

MyMKHH.

!\YPYI\JIHK,ll,arH tIYl\ypJIHKJIapmI eyB 6){JIaH TYJI,ll,HpraH, ,ll,eHrH3 6H-

.IIaH 6EBocHTa aJIOI\a,ll,0p 6yJIMaraH eyB :>\aB3aJIapH K y JI ,ll,e6 aTaJIa,ll,H.

KyJIJIapHH ypraHHll 6H.J!aH JIHMHOJIOrH5I ¢aHH lilyFYJIJIaHa,ll,H. .

.uYHe,ll,arH KyJIJIapHHHr yMYMH}! MaH,ll,oHH Ep lllapH,ll,arH I\YPYI\JIHK-

HHHr 1,8% HHH eKH 2,7 MJIH KM
2

HH T3lilKl1JI 3Ta,ll,H. EaptIa KYJIJIapHHHr

51JInH eyB :>\a)l{MH 29000 KM
3

ra TeHr. YlTTH¢0I\HMI13,ll,a KyJIJIa p 1,3 %
MaJ1,ll,OHHH TalilKHJI 3Ta,ll,H.

K Y JI 60 T H 1\ JI a p H H_H H r r e H e T H K T H II JI a p H. KYJI-

JIapHHHr eYB TynJIaHa,ll,l1raH 60TH!<.JIapH 3K30reH Ba 3H,ll,OreH npoueecJIap

HaTIDKaCH,ll,a By)KY,ll,ra KeJIa,ll,H. KYJIJIapHHHr aeocHH THnJIapH I\yHH,ll,a-
rHJIap:

1. T e K T 0 H H K K Y JI JI a p - TeKTOHHK x,apaKaTJIap HaTH)I{aCH,ll,a

ep nycTHHHHr tIyKKaH, 6YKHJIraH :>\aM,ll,a epHJIraH )KOHJIapH,ll,a By)I{Y,ll,ra

KeJIa,ll,H. TeKTcHHK KYJIJIap Q,ll,aT,ll,a tIYI\YPJIHrH Ba eH6aFpHHHHr THK

6yJIl1lilH 6HJIaH a)l{pa~6 Typa,Ul1. Ep lllapH,ll,arH 3Hr KaTTa KaCnI1I"( ,ll,eH-

rH3-KyJIJ.I :>\aM,ll,a3Hr tIYI\YP Eai1J(~JI KY TlH, lllyHI1Hr,ll,eK lIlHMOJII1H AMe-

pHKa EYJOK KYJIJIapH, EYJOK A¢pl1Ka KyJIJIapn, OHera, JIa,ll.ora, OpOJI,

EaJIXalil KYJIJIapH, YlCCHK.KyJl, S'JIHK ,ll,eHrH3 x,aM,ll,a EOJII\OH 51pHM OpOJI-

JIapH,ll,arH iiHpHK KYJIJIap TEKTOHHK KYJIJIap,ll,Hp.

2. B y JI K a H K Y JI JI a p H eyHraH ByJIKaHJIapHHHr KpaTepJIapH,ll,a

eKH K.OTraH JIaBa oK.HMJIapHHHHr naCTl\aM K,HCMJIapH,Ua CyB TynJIaHHlllH-
,ll,aH naJ1,ll,o 6Y.lla,ll,H. ByJIKaH KyJIJIapH ¢paHUH5I,ll,a, 5IBa, 5IHrH 3eJIaH,ll,I151

Ba KaHap opOJIJJapH,ll,a Kyn ytIpaif,ll,n. CCCP,ll,a ByJJKaH KyJIJIapH KaM-

tIaTKa 51pHM 0pOJIH,ll,a (KpOHBKH KyJIH Ea 601I1K.aJIap) x,aM,ll,a KYRHJI OpOJI-
JJapH,ll,a Kyn ytIpaJ1,ll,H.

2. M y 3 JI H K K Y JI JI a p H acocaH MaTepHK My3JIHK.napH 60craH

TeppHTOpH5IJIap,ll,a My"3JIHK 3P03H5ICH eKH aKKyMyJlf!UH5ICH l1aTH)KaeH,ZJ.a·

naH,ll,O 6yJIa,ll,H. MY3JIHK KyJIJIapH KaHa,ll,aHHHr lIIHMOJIHH I\HCMH,ll,a,'

¢HHJI5IH,ll,H5I,ll,a, Kar:eJJH5I,ll,a, TaHMHp 51pHM Opo.TJH,ll,a aHHHl\ca Kyn ytI-

j:aJ1,ll,H. MY2Jn!K Ky.JwapH X.03HprH 3aMOH TOF My3JIHK.IIapH HlilH HaTH)I{aeH-

,ll,a x,aM By)Ky,ll,ra KeJla,ll,H. EyHra AJIbn, KaBKa3, OmOH TOFJIapH,ll,am,

K,~CMaH S' pTa OCHe TOFJIapH,ll,arH 6ab3H Kl1tIl1K KYJIJIap 511\1<.{)JIMHCO.TI
f)YJla OJJa,ll,H.

4. K a pc T K Y JJ JI a p H - KapeT :>\o,ll,HcaCH,ll,aHBy)l{y,Ura KeJIraH

'lYI\YPJlHKJlapra CyB TynJIaHHlilH,ll,aH >l0CHJI 6yJIa,ll,H. Ey KYJIJIap ox,aK-

TOlIl, 6yp, rHnc, ,ll,OJIOMHT Ka6H Te3 3pyBtIaH )KI1HCJJap KeHr Tapl\aJIraH

TePPHTOpH5IJIap ytIyH xapaKTepJlH,ll,Hp. KapcT K)'JIJIapH KY!lHHtIa tIYI\YP,
6Hr:01\ KHtIHK 6Y.lla,ll,H. .

5. .uOHMHH My3J1a6 eTfaH epJlap ytIyH T e p M 0 K ape T KYJIJIap

xapaKTepJIH,UHp. YJlap ep nycTH,UarH KyMHJlraH My3JJapHHHr 3pH6 Ke-
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mum: HaTH)KaCH~aTyrrpOl\ tIyKH6, :l\0CHJI6yJIraH tIYl\yptIa~a CyB TYn.
JIaHHIllH~aH BY)Ky~ra KeJIa~H. CCCPHHHr UIHMOJIH- Illapl\HK l\HCMH~arH
5!Ha, I1H~HrrrpKa Ba K.OJIHMa~apeJIapH :l\aB3aCH~aMHHrJIa6 TepMoKapCT
KyJIJIapytIpaJ1~H.

6. C y <p<p0 3 H ° H K Y JI JI a p ep rrYCTH~arH 3pyBtIaH Ba OCOH
IOBHJIyBtIaH)KHHCJIapHHHrep OCTHcyBJIapHHImr IOBH6 KeTHiliH HaTH)Ka-
CH~a yCTKH l\aTJIaMHHHr tIYKHUlH~aH :l\0CHJI 6YJIa~H. 5YH~aJ1 KYJIJIap
Fap6Hj1 CH6HpHHHr )KaHy6H~a Ba !\a3aFHCTaHHHHr IllHMaJIH~a Kyrrpal\
ytIpaJ1~H.

7. ,Uape BO~HJ1JIapH,lI.aBa ~eHrH36YJ1JIapH~aC y B 3 P ° 3 H H C II Ba
C y B a K K Y My JI H U'II H C H HaTH)KaCH~a BY)Ky~ra KeJIraH KYJIJIap
Tapl\aJIraH. MabJIyMKH, ~apeJIap Y30l\ ~aBp ymUlH 6HJIaH y3 Y3aHHHII
y3rapTHpH6 Typa~lI. ,UapeJIapHHHrl\a~HMrrr (l\OJI~lIl\) Y3aHH,lI.a6Hp - 6HPH-
~aH a)KpaJI1I6l\aJIraH aJ1plIMKYJIJIapHli ytIpaTHUl MyMKHH. ,UapeJIapHHHr
:l\a3Hprrr l\aJ1IIpJIaplI~a (TeppacaClI~a) -l\a J1up

H
K Y JI JI a p ytIpaJ1,lI.H.

,Uape 61IJIa ~eHr1I3HlIHr y3apa TabClipu HaTlI)KaCU~aJI II M a H K Y JI JI a,p
:l\0ClIJI 6YJIa~1I. 5YH~a ~apeJIap 3TarlIHlI ~eHrU3 CYBli 6ocu6, cyHr 6y
2KaJ1JIap~eHrH3~aH l\yM TliJIH apl\aJIH a)KpaJIu6 l\aJIa~lI. JIliMaH KyJI-
JIapHHU A3aB Ba !\apa ~eHr1I3 6YflJ1apH~a KyrrJIa6 ylIpaTuill MyM-

a
I

KUH.
8. T Y Fa H K Y JI JI a p TaF l\YJIa6 ~ape Ba~HJ1CUHHTycu6 l\YJ1UUlli

HaTfl)KaCH~aBY)Ky~ra KeJI ~H. I1aMHp TaFH~arrr Cape3 KYJIII Ba 5!IllHJI-
KyJI TyFOH KYJ ~Up. Cape3 KyJIli 1911 J1HJITOF l\YJIa6 MYPF06 ~apecHHlI
Tyc1I6 l\YJ1UUlHHaTlI)KaClI~a :l\aCHJI6yJIraH. 5y KyJIHHHr y3yHJIHrH 60 KM
~aH, tIYl\yPJIHrH 3ea 505 M ~aH aPTHl\~Hp. .

9 .. :3 a JI K Y JI JI a p H IllaMaJI lDMUlOl\

a

2KHHCJIapHH(MaCaJIaH, l\yM-
HlI) Ty3uTH6, ylIHpH6 KeTH.rnH~aH:l\aM~atIYl\ypJIlIKJIap~a CyB TyrrJIaHHIllH-
~aH :l\aCHJI6YJIa~H. 5y KyJIJIap Ep IllapHHHHr lIyJI 3aHaCH~a KeHr Tap-
l\aJIraH 6yJIH6, yJIapHHHr CYBH e3 Bal\TlI~a Kyrr 6YFJIaHHiliH Ba, epra
ClIHrHUlH HaTlI)KaClI~a Tyra6 l\OJI ~lI.

a

K.yJIJIapHHHr BY)Ky~ra KeJIHIlllI~a 3aHaJI Ba a3aHaJI aMlIJIJIap HIll-
TlipaK 3Ta~H. :3H~oreH OMlIJIJIapa30HaJI 6yJ1Ca, 3K3areH aMHJIJIap.3aHaJI-
~Hp.

K.yJIJIapHHHr:l\aCHJI6YJIHUlH~aHl\JlHMHHHrPOJ1HFaHTKaTT ~Hp. /
•.K.YJIJ1apcepHaM YJIKaJ1!!p~a aJ1HHl\Ca Kyrr, l\ypFOl\tIliJI YJ1KaJIap~a

3ca KaM. ,UeMaK KYJIJ1apHHHrreorpaqnIK Tapl\aJ1HUlH~a IIl\JIHM 2Ky~a
MY:l\lIM POJ1byJ1Hap 3KaH. K.YJIJ1ap acocaH ePl-IHJ1ap~aH, ~OHMHii Ba
Bal\TlIHlIa al\ap ~apeJIap~aH,apHl\ COHJ1ap~aH,I\HCMaHep aCTli cyBJIaplI-
HlIHr KaH~eHCau.lIHClI~aHTyHHHalI.H.\<PJl\ar peJ1HKTKyJ1J1aprrrHa 6YH~aH 'f
MycTacHo~Hp. PemiKr KYJIJlap-liJIrapli ,UyHe aKeaHlIHHHr 6Hp l\lICMlI \
6yJIraH Ba KeJ1lIHrrrBal\rJIap~a aKeaH Ba ~eHrH3J1ap~aHa)KpaJ1H6l\OJIraH.
5yHra K.acrrHJ1~eHrH3 - KyJ1H 51l\l\0J1 MHCOJ16yJ1a aJIa~lI. Y lIJIrapH

H
H

K.yMa - MaHlitI tIyKMacH ypH ~arH CyB J1ymI 0pl\aJ1H ArJIaHTHKa oKeaHH
~eHrH3JIapli 6HJ1aH(rraJIeOre ~aBpHll,a)TyraUla6 TypraH. .

10. 0 1\ a P B a a l\ Mac K y JI JI a p. CyB al\H6 IIHl\all,HraH KyJIJIap
0l\M3C KyJIJlapra HHc6araH lIylIyKpOl\ 6Ym:l~H. O,\M3.C KYJIJ1apHlIH!'CyBH
6yFJIaHHIll, Ba epra CHHrHUl (<pH.1brpau.HH)iiymI 6:iJ1aH capep 6y~a~H.
IllyHHHr ytIyH yJIapHHHr CyBH wYp. 5y aiiHHI\Ca HCCHI\Hl\JlHMJ1HyJIKa-
JIap ylIyH XOC.

OI\Mac KyJIJ1apra K.ac~lIJ1 Ba OpOJI r,lI.eHr1I3-KyJ1JIapli KIlpa",:~( 5y-
JIapra ~

~

apeJIap KeJIlI6 I\YHlIJICa- ~a, YJIap~aH 6HpoHTa :l\aM ,lI.ape 0l\Il6
qHI\MaH~lI. 3aHcaH KYJlH~aH I1pTHW ,lI.apecII, 5aHKaJl KYJlH~aH AHrapa

apeCH, JIa~ora KYJlH~aH HeMaH ~apecH 0l\H6 tIHl\a,lI.H.'5y 0l\ap K:yJI-
ap ~e6 aTaJla~H. K.YJlJIap,lI.aHHFlIJIall,HraH Ty3J1ap KyJlJIapra KeJIH6

~

I\YHHJla,!I,HraH~ape CYBU TapKu6ura 60FJlUI\, YJlap,lI.a KyrrpOI\ HaTpuH,
XJIaP Ba CYJlb<PaTTy3J1apu 6YJIa~u. 5yp Ty3J1apu )Ky,lI.a KaM yqpaH,lI.u.
TY3J1apTapKn6Hra l\apa6 KYJlJlapHHmyp, TaxHp, cO,lI.aJIHBa 6yp - Ty3JIII
KyJIJ1apra 6YJIa,!I,HJlap.

Ol\ap KyJlJlap :l\aM, y3 HaB6aTH~a CyB ,lI.OHMal\H6 Typa~HraH Ba CyB
Bal\THHqa 0l\H6 tIHK,a~HraH KYJIJIapra 65'J1HHa,!I,H.

KYJl CYBHHC~HK,J1HKHH!\yem,naH, I\HcMaH KyJl TarH,nafH ep l\aTJIaM-
JIapH,!I,aHOJla,!I,H.5yH,!I,aH Taml\apu CyB 6yFJlapu I\YIOI\J1awu6, CyB TOM-
qHJlapHra aHJlaHraH,nax;aMuCCUI\J1UKa)KpaJlU6lJUK,a,nu.

KYJlJlap CyB TeMrrepaTypacuHHHr nUJI ,naBoMu,na x;aM,na BepTHKaJI
6ynHtIa y3rapHwHra l\apa6 HCCHI\, MYbTa,nHJIEa COBYI\ KYJlJlapra 6y-
J1HHa,nn.KYJlJIap,na UCCHI\J1HKHHHr1al\CHMJlaHl1mHx,aBo TeMrrepaTypacH-
,naHTaml\apH, KyJl cyBHHHHr mypJlHrHra Ea3HlJJ1HrHrax;aM 60FJ1HI\.

IOI\Opu Ba ypTatIa KeHrJ1HK,na)KOHJlamraH KyJ1J1apHHHrCYBH I\Hw,na
(103aI\HCMJ1apH,!I,a)COBYI\6yJ1H6, rraCTfa TOMaHTeMrrepaTypa opTa 6apa,nH.
CyB TeMrrepaTypacHHuHr BepTHKaJl 6YHHlJa 6yH,!I,aHY3rapllWH TecKapII
TepMHK C T paT H <pH K a U H 51,nenHJ1a,nH.5axop~a 3ca KyJl CyBHHHHr
BepTHKaJl ypHH aJ1MamHHyBH KylJai1HwH iy<paHJlH TeMnepaTypa CyB
103aCH,naHqYI\YP I\H~J1apra TaMOHy3rapMaH,neHpJ1H 6Hp XHJI 6YJ1a,nH.
5y :l\a,nHcara reo T e.p M U 51 ,neHHJ1o,nH.

Ky.lI cyBHHHHr 103a I\HCMJ1apHe3,na HXUlH HCHH~HBa qYl\ypra TywraH
capH Ter-mepaTypa rraca51 60pa~H. CyB TeMnepaTypacHHHMr 6yH,naH
y3rapHmH TyFpH TepMHKcTpaTH<pHKauH51,neI1HJla,!I,H.

KYJJ cyBHHlmr XHMHSlBHHTapKH6H.1Ky JI cyBH,na XHJlMa-XHJI 3pYBlIaH
MOMaJlap 6yJla,nH, 6y MaMaJlap TapKH6H Ba MHI\,napHcyBHHHr cH<paTHHH
6eJIfHJIaH,nH.

Ep 103aCH,narH6apqa KYJIJIap CYBlIHHHr mypJ1aHHm ,napa)KaCHra
l\apa6 TYPT XUJIra 6YJIHHa,!J,u:1) qyqyK KYJ1JIap(WYPJUlfH0-1%0); 2) caJI-
rlIHa myp KYJI'JJap(wypJIuru 1%0 ,!I,aHTO 24,7%0 .ralJa); 3) myp KYJ1J1ap
(wypJ1UrH 24,7%0,naH TO 47%0 ralIa); 4) MHHepaJlJIHHaMaKo6KYJ1JIap
(WYpJIIUH 47%

0 ,naB 0P1HI\) . c
KYJl cyBu,naru Ty3J1apHHHr TapKH0H x,aM XHJ1Ma- XHJI,nlIp. LIylJyK

KYJIJIap,!I,a acocaH Kap60HaT Ty3JJapU6YJJa~u. illyp KYJlJIap,naXJJOpU~-
JIap (NaCI, MgCI) x,aM,rra CYJ1l:.<p[T(Na\ 504, MgS04) Ty3J1apU Kyrr
6YJ1a)J.u.Illyp KYJIJlapra :3J1bTOH,50Cl\YHlJOl\ KYJ1J1apH,S'JIHK,neHrH3Ba
KaTTa myp KyJl MHCOJI 6yJla OJIa,uH. CO~aJlH KyJIJIap,ua acacaH
HaTpHH Kap60HaT (NaC03) Ty3J1apH 6YJla,uH. BaH KYJIH Ba Fap6HH
CH6Hpb :l\aM,na 3a6ai1.KaJlbe,naru 6a'b3H KYJ1Jlap co,naJIu KyJIJlap,nHp.
5yp Ty3J1H KyJIJIap TlI6eT TOFu,ua,A!\ill,ua KaJ1H<popHH5IBa HeBa,na
IlITaTJ1apu,na 6op.

'!\YHH,na aHpUM KyJlJIap cyBuHHHr mYPJIHrH (%0 :l\UC06lI,rra)6epHJ1raH.
1. HCCUI\KyJI-3,6-6,7; 2. OpOJI ,neHrH3-KYJ1u-IO,4-12,9; 3. KacrruH
~eHrH3-KYJIu-13-14; 4.I1-!1euK KYJIu-155,2; 5. S'J1HKKYJI-204-278,1;
6. :3JlbTOHKYJlH-255,6-291,3; 7. flOcKyH,naK (ApapaT~a)-368. ,
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KyJlJlapHHHr HOMJlapll MaAilOHH (MllHr KM1
4Yl\YPJlUrH (M l\HCO(\HAa)

l\Hco6H,!la) -Kacullii .lleHrIl3-KyJIIl 424,3 1014
OPOJI .n;eHrIl3-KyJIIl 63,8 68
BaiiKaJI - 31,8 1741
JIa.n;ora 18,4 230
OHera 9,9 120
TaiiMllp 7,0-6,0 -
I1CCIlI\KYJI 6,2 765
XaHKa 4,4 10
qy.n;-ITcKOB 3,6 14 ,6
qaHIl 2,6 10
OJIaKyJI 2,3 41
I1JIbMeH 2,2-1,1 9,7
3aiicaH 1,8 8,5
CeBaH 1,4 98,7
TeHrll3 KyJIIl 1,2 6,8
BeJIoe KyJIIl 1,2 20

K y JI JI a p H H H r reo JI a r H K H UI H. KyJI CyBH TYJII\HHJIapH
TabcHpH,n:a I\HpFOI\HH eMHpa,n:H, KaMapJIap .x;OCHJI I\HJIa,n:H. Co.x;HJI,n:a
MaH,n:aJIaHraH qyKHH,n:HJIap MexaHHK Ba XHMHHBHH qyKHH,n:HJIapra oy-
JI~Ha,n:H. XHMHHBHH lIyKHH,n:H CyB OI\HO lIHI\MaH,n:HraH KyJIJIap,n:a .x;OCHJI
oyJIaJJ:H.

MexaHHK lIyKHH,n:H KYJIJIap Tamra OHp XHJI TapTHo,n:a TaI\cHMJIaHa,n:H.
,UaFaJI qyKHH,n:HJIap ,n:apeHHHr. KyJIra I\YHflJIHUI (,n:eJIbTacH) }f{QHH,n:a,
MaH,n:aJIapH3ca HlIKapHcHra OOpHO lIyKa o::>UIJIaH.u.H.lIIHMaTJIH TYJII\HH
co.x;HJIra MyTTaCHJI YPHJIHO TypraH epJIap,n:a ,n:aFaJI lIyKHH,n:HJIap TOUI,
UIaFaJI, I\YM CapaJIaHa,n:H Ba yJIap OflJIaH OHp I\aTop,n:a HaBoarH OHJIaH
KyJI TarH,n:a opraHHK HJI-CanponeJIJIap TYnJIaHa,n:H. I1JIrapH KyJI OYJIHO
cYHrpa yT 5ocHo KeTraH KYJIJIap Tam,n:a canponeJIJIap OHp He'la M I\aJIHH-
JIHK,n:a TynJIaHHO, TyJIa OOUIJIaH,n:H. ,UHaToM CyB YTJIapmtHHr I\OJI,n:HF.H-
,n:aH onaKa (KpeMHHHJIH) .>KHHCH .x;OCHJIoyJIa,n:H (37 - pacM).

• BOTI\OI\JIHKKa aHJIaHaeTraH KYJIJIap,n:a yCHMJIHK 'lHpHH,n:HJIapH Kyn
O~JIa,n:HBa yJIap Top¢ra aHJIaHa,n:H. KyJI,n:arH HJI TapKHoH,n:a TeMHp Kyn
OyJIHO, CyB YTJIap!'IHHHr yCHUIHra ep,n:aM oepa,n:H, oaKrepHHJIap, saM-
6ypyFJIap naH,n:o 6yJIa,n:H.

4YI\YP KYJIJIap,n:a 0I\CHJI MOMaJIapHHHr qHpHUI!f,n:aH OJITHHryrypT
ra3H Byx<y,n:ra KeJIa,n:H.

•X.03HP HYI\ 6YJIHO KeHaH I\a,n:HMm HeoreH ,n:aBpH KYJIJIapH,n:a KynHH'la
~YMHP I\aTJIaMJI~pH, raH'l, Ty3, TeMHp py,n:acH, oyp I\aTJIaMJIapH, oab3aH
YCHMJlHK Ba .x;aHB<?,HI\OJI,n:HI\JIapH y'lpaH,n:H. ByJIap KyJI eUIHHH Ba TapH-
XHHH aHHI\JlaUIra ep,n:aMoepa,n:H. .

1\y JI B a 0 a T.J\ a I\ JI H K e T I\ H 3 H I\ JI a p H XHJI~a- XHJI oyJIa,n:H.
By eTI\H3HI\JIap KyJIHHHr qYl\ypJlHm, .>KOHJIaUIraH ypHl-I, arp::><!lH,n:am
)KHHCJIapra Ba. HI\JIHM llIaI:0HTHra OOFJIHI\.u.Hp. HaM HI\JIHMJIH yJIKaJIap-
,n:arH KaTTa KyJIJIapHHHr eTI\H3HI\JIapH TapKHoH Ba Ty3HJIHUIHra Kypa
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37- pacM. KyJI Tarllra 1JYKIlHJ\1lTyuJlaHllw cxeMaCH: l-ycHMJlHK YCMaii.l\HraH 30Ha, 1I-
-III-IV YCIlMJlHK yca.l\HraH 30HaJlap, V 6oTI\0l\JlHKKa aHJlaHraH 30Hanap:
/ - I\YM apaJlalli MHHepaJlJlap, qYKHHI\H; 7 - c anpOneJlb, 3 - 1CP¢JlH canpCneJlb, 4 - l\aMHlliJlH
'TOpcj>, 5, 6 - YTJlH TOpcj> l\aTJlaMJlapH.

HlIKH ,n:eHrH3JIap,n:am eTI\H3HI\I\a YXllIaH,n:H. KYJlHHHr llIeJIb¢ 30HaCJ-I,n:a
WaFaJI, I\YM qyKa,n:H Ba yJIap,n:a TYJII\HH P510H .x;aM,n:alIHFaHOI\ H3JIapH
caI\JIaHHO I\OJIa',n:H.

KYJlHHHr MapKa3Hra oopraH capH, MaH;Il.a )KHHCJIap KapOOHaTJIH Ba
KpeMHHHJlH HJI .x;aM,n:arHJl lIyKHH,n:HJIapH TynJIaHa 60pa,n:H, aHpHM BaI\T-
Jlap,n:a yJlap opraHHK~KH XHMH51BHHeTI\H3HI\JIap OHJlaH aJIMallIHHa,n:HJIap.
BaJIaH,n: TOFJlap,n:arH KyJlJlap,n:a I\opa paHrJlH, OJITHHryrypTJlH qyKHH,n:n
(rHJI, HJI) TynJlaHHllIHHH B.H.I1onoB KypcaTHo yTa,n:H.OpOJI ,n:eHrHs-KyJIH,n:a
.x;OCHJI6yJlraH 'lyKHH)J.H Ba ¢oH,n:aJlH I\a3HJIMaJIapHH JI. C. Bepr, 11. B. Py-
OOHOB Ba OOllII\aJIap TeKllIHpraHJlap. YJlapHHHr MabJIyMoTHra Kypa
OpOJI ,n:eHrH3H ypTacH,n:a XHMH51BHH qyKHH,n:H 6HJIaH I\opaMTHp rHJIJIap,
.n.apeJlap I\yHHJla.n.HraH MaH.n.a I\YM Ba aJIeBpOJlHTJIap, BOpCaKeJIMaC
0POJIH aTpoqlH,n:a OOJlHTJlH o.x;aKTOllIJIap .x;OCHJI OYJIMOI\,n:a. MarMaTHK
)KHHCJIap Kyn ylIpaH,n:HraH epJIap,n:am KYJIJlap.n.a eTI\H3HI\Jlap opraHHK
eKH XHMH51BHH HyJI OHJlaH qyKa.n.H (YpaJI, KapeJIH51, <PHHJI51H.n.HHBa
6owI\aJla p.).

HaM HI\JIHMJlH epJlap.n.a KHCJlOpO.n.KyJI TarHraqa 00pH6 eTa OJlMaH.n.H,
llIyHHHr yqyH yHHHr Tam,n:a Kyn MHI\.n.op,n:a nJlaHKTOH Ba KyJI Tam
¢ayHacH qHpHMac.n.aH TynJIaHa,n:H. By aHa3poo (KHCJIOpO.n.CH3)llIapoHT.n.a
qyKHH.n.HJIap TynJlaHHO, OHp Heqa MeTp l\aJlHHJlHK)la 5ipHM CYlOI\ .x;OJI.n.am
eHyBlIH CJIaHeUJIap Ba I\YHfHP KyMHp .x;OCHJIoyJIa.n.H. HTTH¢0I\HMH3HHHr
EBpona I\HCMH.n.am KYJIJIap.n.a, MaCaJIaH, CeJIHrep KyJIH,n:a racTpono.n.,
neJIHUHno,n:JIapHl-IHr qHFaHol\JIapH TynJIaHHO, o.x;aKJIH CyB yCHMJIHKJIapH
6HJIaH oHpra FOBaKJIH o.x;aK qyKHH.n.HJIapHH .x;OCHJII\HJIa.n.H.

l\a,n:HM 3aMOH.n.a yJIHO KeTraH .n.HaTOMnJIaHKTOHJIapHHHr qHFaHOI\JIapH
KyJI TarH,n:a KaTTa MaH.n.oHJIapHH 3raJIJIaO, I\HMMaToa.x;o .n.HaTOMHT.x;OCHJl
~YJIHllIHra caoao 6yJIraH (CeBaH KyJIH, BaHKaJI Ba 60llII\aJIap). KyJI
eTI\H3HI\JIapHHHHr lOnI\a l\aTJIaMJIapH.n.aH HoopaT 3KaHJlHrH eyB eaTJ\H-
HHHr Te3- Tes ~3rapH6 TypHllIH.n.aH ,n:apaK oepa.n.H. 4yQyK eyB.n.a 5lllIOBQH
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~ y Hne~eUHnoA~ :.acTpOnOA Ba OCTpaKO~ apHHHr K ~~apAa ~YKMPO ~HK
I\H~Hill~ Ky.1 eTl\1I3Hf\~ap~Hl-IuAeHrH3 eTl\H31I~~apHAaH aIKpaTH6 TypaAIi.
Ulyp Ky~~apAa XHMIIHBHII lIYKIIHAIi MY~IIM ypliH O~aAIi. By~ap HlIlIAa
Kap6cmaT.11I (coAa.11I) N3.2C03, NaHC03 lIyKyBlIli X.10P~1I (Oill TYS~II)
K)'.1.1ap aIKpa~1I6 Typa.'l.lI. C0JJ;a~1I KY~,1apAa e3JJ;aOUI TySIi Ba MHpa-
6H.1IIT, f\IIUI.'I.al\lIIpa6~WlIr Ba CO.'l.1(N 3.2COj ·lOH 20) lIyKaJJ;lI.

a
a

.
HaM HI\.1HM.1HKY.l~apAarH cyBAa 3pH6 Ke.lraH MOAA ~ap Ba opraHHK

Ma}\cY·10T.lap u(canp?nen, TOPep, TeMHp pY.'l.acli B3. 60illf\ ~ap) rw.PYI\
a06.1acTAarH Ky.1 lIYKIIHAH.lapHAaH KeCKIiH aIKp ~1I6 Typa,n;lI. ByHAaH

K)'.l.lapra Ba.lxaill Ky.lII Ba A~epliKaHIIHr lIy.l 06~aCTHAarH KY~~ap
(Kana illyp KY~) MHCO~ 6y~a O~aAli.

J ~YPYf\~HK,n;arH l\aAIIMrH eTf\H3Hl\flap opaclIAa 'l\a,n;HMrH KY~~ap
lIYKHH,n;HCIIHIIHr 6Y~IIUIII Kana a~aMIIHTfa 3raAlip.

~Y ..~ ~ a p H H H f PuH B 0 IK ~ a H H ill

~

60 C f\ H 1I ~ a p H. KY~~ap
,n;ape eTf\H3HI\~apH Ba YCHM~IIK I\O~.J.HI'H 61I~aH ceKHH - aCTa TY~H6
illaK IIHH YsrapTHpa,n;H.

Ky~~apHHHf ~
Y

pY{BOIK aHHUIH 6ew 6ClCf\HlI,n;aHH6ClpaT:
1. EUI~HK AaBpH. By AaBpAa K ~ erf\1I31I1'H .nape Ke~fHpfaH a~mo.-

BHH IKHHc~apH 6H~aH apa~awII6, capa~aHH6 lIyK1 6::>UIJIau,n;H.
2. ETYK~HK AaBpH - Aape a~m03Hu~apH KY~ CO~H~H,n;aTyn~aHH6;

- ,n;e~bTaeTI\I13Hf\~apHHH ~OCH~I\H~aAII; ,n;ape~ouf\a~apH 3ca KY~ eTI\HSHI'H
6.waH yHHHf TafHfa iIYKH6, pe~beepHHH TeKlIc~au,n;H; ~eKHH 6yH,n;a KY~-
HHHr O~AIIHrH illaKflH y3fapMau,n;lI.

3. KYllCH3 ,n;aBpH-'~aMMa IK::>UHHaJWlOBHU erf\H3HI'H 3fa~~au,n;H,
KyJI' KOTJIOBHHaCHlIyKIIHAHJIap 6HJIaHTYJIH6, HIIl\ClHr W1KJIH Y3ra PaAH.

~

~

4. CYHfrH ,n;aBpH. Ky~ oy ,n;aBp,n;aKYJIMaKKa aUJIaHa,n;H.YHHHr Mapka-
SHU I\HCMH JIouf\ara TyJIH6 1\0JIaAH B3. ~arroKIi I\HpI'Of\ Cae3JIHfH 6HJIaH
TeHrJIailla,n;H. 1(y JI, COl\HJIHBa ypTacH 6Hp,n;eKCae3JIaUIII6 1\0JIa,n;H, aMMa
eplI,n;a I\Hpl'OI\ 6yrm yCHMJIHrH Tapaf\K;HH 3Ta.nH. .

5. BOTK;O:\~HKKaaHJIaHHW AaBpH. KYJI JIOHf\a 6::>CHUIIIBa YCHMJIHK ap
I\onJlaUIIi ~HaTHIKaCH,n;a Cae3JIaHa,n;lI, KyJI' yCHMJIHrH HYK;0 H6 60TK;0K;
yCIIMJIHKJIapH KynaH,n;H. X;aMMa KyJIJIap wyHAaH raprH6,n;a 6yJIMaH,n;H,
HCCIIf\ MIIHTaf\aAa Ky~~ap Kynpof\ JIOHf\a Ba TySJIap 6H~aH TyJIaAH.
Maca~aH, ~HSHJIf\YM Ba BernaK,n;aJIa,n;am TyS KOHJIapH illyJIap IKyMJIa-

~
~ ~

clI,n;aHAHp.
UlyHAau I\HJIH6, KyJI pHBOIK aHHillHHHHr OXHPrH 60CK;HlIH 60T1\01\-

•1JHK ap 6yJIH6, 6y Tyl'pHAa am H,n;a TyxTaJIH6 YTaMH3. ,
IiOTI\OI\JlHKJlap.

~
Ep 103HHHHr (KynpoK; nacTTeKIIC~HKJIapHHHr) lIyllyK

eKH illYP cyB 6H~aH KYll H HaMJIaHfaH I\HCMJIapH 60 T 1\° 1\ ~ H K JI a p
,n;e6 aTaJIa,n;H. BOTK;oK;~HKCyBH TynpOI\ 103HHH K;on~aillH eKH Tyrrp0K;K;a
illlIMHJIraIt ~OJI,n;a 6Y~HillH MyMKHH. O,n;aT,n;a

H ~
KynllHJIHI<: 60TI\0K;~HKJIap

XH~Ma - XI1~ yCHMJIHKJIap6 ~aH 1\0rr aHraH 6yJIa,n;H.

~

BOTl\ol\JIHKJIap cyBra TyUHHHW illapoHTHra l\apa6, nacTl\aM epJIap-
,n;am Ba 6a~aHA epJIap,n;arH60TK;0K;~HKJIapra6YJIliHa,n;H.

~YPYK;JIHKHHHr nacTK;aM ep~apH,n;arH 60TK;0K;~HKJIap ~ap ,n;OHM eKH
BaK;TH- Bal\TH 6HJIaH CyBra KYMH~H6 Typa,n;H. ByH,n;au 60TK;0K;JIHKJIap,n;a
CHSOTcyBJIapH KyrrHHlIa ep 103aCHraHK;HH6Y~aAH.

BaJIaH,n; epJIap,n;arH 60TK;0K;~HK~ap,n;a CH30T CyBH )fS:y,n;aqyl\yp,n;a,
60TI\0K; HK 3ca, CH30T CyBH ropHSOHTHAaH 101\0pH,n;a )Koi:'wailla,n;H,

6 HAaH 60TKpK.mlK~ap acocaH el'l1H~ap,naH CYE o~a,nH. Byu HKKH XHJI
Y ol\JlHKJlapAaH 'railll\apH

~

OpaJlHI\ 60TI\OK,JlHKJlap ~aM. 6yJIa,nH.
.60T~OTI\0I\JlHKJIap ~aM KYJlJlapra YXilla6, ySfapH6 Typa,nH. ~acTl\aM
e Jlap,na )l{OHJlaillraH 60TI\OK.JlHKJIapYCHM HK 1\0Jl,nHK.JlapHHHHr TynJlaHH:
p aH ,nyHr epJIap opacH,narH TeKHCJlHKKa aHJlaHH6 1\0Jla,nH. UlyH,naH

um,n 6 60TUOKJlHK y"s pHBO)KJlaHHlllH,na6HpHHlIH raJI,na, TOP<PJlHepJlapra,KHJlH, ." u ..
KeHHHlIaJlHK Ta6HHH lllapoHTHHHf uysrapHillH HaHDKaCH,na YTJlol\l\a eKH
u. MOHJlap yca,nHraH epJlapra aHJlaHa,nH. BOTI\OI\JlHKJlap,na Top<p,naH
~fll1l\a pH, 60TI\01\ py,naCH, OJITHHryrypT KOJllle,naHH, BHBHaHHTBa 60111l\a-
Jlap yqpaH,nH. J1eKHH 6y K.aSHJlMaJlap TOP<PJlH60TK.OK.JlHKJlap,na)l{y,na

KaM 6yJla,nH.
BOT 1\ 0.,.1\Jl H K Jl a p H H H f reo r p a <pH K T ~ P 1\ a Jl H ill H.

:50TI\OKJlHKJlap J\aMMa reorpa<pHK KeHrJlHKJlap,na yllpaH,nH, JleKHH 3Hr
Kyn Tapl\aJlraH epJlapH ypTalia MHHTaK.aHHHf ypMOH SOHaCHBa TyH,npa

SoHacH,na,nHp. ? "

~

a

CoBeT YITH1<p0I\H,na 60TK.OK.JlHK1,5 MJlH KW MaH,nOHHHTaillKHJl 3Ta,nH

(B. H. CyKalleB).

31. §. 1JS'KHH,nH )l(HHCJlAP ,nHAfEHE3H

BHS 101\0pl1,na Ep lllapH,na l\ypyi\JlHK Ba CyB,narH J\ap XHJl reOJlOTHK
npoueCCJlap HaTH':»<acH,na XHJlMa - XHJl qyKHH,nH eTK.HSHI\Jlap J\OCHJl
6YJlHlllHHH KypH6 qHi\,nHK. By qyKHH,nHJlapHH TeKillHpHlll Ba KysaTHillJlap
llIyHH KypcaTa,nHKH, yJlap KyqJlH 60CHM Ba 101\0pH T~MnepaTypa Ta'hCHp
3TMaca,na 6HP He..a <pHSHK- XHMHHBHHnpoueccJlap 6yJlH6 Typa,nH, HaTH-
)l{a,na, OHp Typ,naH HKKHHqH Typra yTa,nH, 6y,n H a r : H e S1 ,ne6 aTaJla,nH.
Ma'hJlyMKH, qYKHH,nH )l{HHCJlapHHHr J\a)l{MH 3Hr MaH,na (KOJlJlOH,n)::PHT-
MaJlap,naH Tq 3Hr Kana xapcaHf TOlllraqa 6yJla,nH. 5!Ha ~YH1'1 J\a~ aHTHlll
KepaKKH, l\ypyl\JlHK,naH cyBra KeJlTHpH6 TalllJlaHraH qyKHH,nH eTI\HSHI\-
Jlap opaCH,na cyB,na HillOBqH J\aHBOH, YCHMJlHKJlapHHHr 1\0Jl,nHI\JlapH Ba
6aKTepHHJlap (rHJl, HJl, qyKHH,nH opaCH,na) ~aM,na 3pHraH MHHepaJlJlap,
TypJlH faSJlap 6yJlH6, yJlap qy~HH,nHJla~ 6HJla~. qaM6apqac 60FJlHI\,nHp.
,UeHfHs-KyJl lllapOHTH,na J\oCHJl6yJlyBqH qyKHH,nHeTK HSHI\~apl\aTJlaM- I\~T-
JIaM 6Y~H6 eTa,nH. Tailll\H MyJ\HT 6HJlaH aJlOl\aCH 6YJlMaf~H ,neHrHS.~ KyJl
qyKHH,nHCH l\aTJlaMJlapH 6HP XHJl illapOHT,na J\OCHJl 6yJlca, )!.ap~HHHf
a~JllOBH ~ qyKHH,nHJlapH 60111l\a XHJl lllapOHT -I\YPYI\~HK,na J\OCHJl

y6yJlaAH. ,UHareHe3 npoueCCH,na ,neHrHS' KyJl q ~HH,nHJlapH 6H~aH yHH
ypa6 OJlraH MyJ\HT ypTaCH,nanl <pHSHKa- XHMHHBHH MyBosaHaT"6Y3H~a,nH.
HaTH)fS:aAa OMHH qYKHH,nH,naH l\aTTHI\ TOF )l{HHCH :l)0CHJl 6Y!Ia,nH." By
X;OJIaT,naqyKHH,nH TapKH6H,naTH MOMa~ap aBBaJlO ysapo, CyHT ypa6
OJlfaH MyX;HT' 6HJlaH XHMHHBHH peaKUHHra KHpH!?a,nH. _"

H. M. CTpaxoBHHHf (1948-1951) y

~

<pHKpHqa, q ~HH,nHJlapHHHf~ y3ra-
pHillH-,nHareHesH I\YHH,nafH npouecCJlap,naH H60paT 6yJla,nH:
a) qyKHH,nHJlapHHHr l\aHTa KpHCTaJl;?aHHillH; 6) KOJl oH,nJIapHHHf X;OCHJI
6yJlHWH; B) KOHKpeuHHnap J\OCHJI6YJlHillH; r) qH,naMCH3MHHepaJIJlap,naH
HHrH <pHSHKa-XHMHHBHH lllapOHTra MOCJlaillraH MHHepaJIJIap X;OCHJI

1 JJ.uazenesuc _ rpeKtIa diagensis 6yJ1H6, l\ailTa TYFHJlHl11J\eraH MabHoHH 6HJlJ\H-
paJ\H.



OY.1HlIlH; ,U)'IyKHH,UHJIapHHHr Tap-
KH6HH I\HCMJIapHHHHr Y3apo XH-
MHHBHH peaKUHHra KHPHlIlHliIH
(OKCH,U 6HpHKMaJIapHHHHr opra-
HHK MOMaJIap Ta1>CHpH,Ual\aH-
TapHJIHlIlH, 6HKap60HaTJIapHHHr
Kap60HaTJIapra

e

aHJIaHHlIlH, JIH-
MOHHTHHHr CH,lI.epHTra aHJIaHI1liIH
Ba X;.K.). 4YKHH,lI.H TalIll\H MYX;HT
6HJIaH peaKUHHra KHpHliIHliIH Ha-
TH)KaCH,Ua:a) 'IyKHH,lI.HTaPKHOH,lI.a-

38- pacM.XaJlbU ~OHrYMacH (KoHKpeHUH5ICH)/H'IH,lI.aMCH3 MHHepaJIJIap 3PH6
KecI1MlI. KeTa,ll.H Ba yJIap ypHHHH cyB,lI.a

3pyB'IH Ty3JIap OJIa,ll.H; 0) 5IHfH
X;OCHJI 6yJIraH MHHepaJIJIap 'IY-

~HH,lI.H TapKHoHra TaliIl\H MYX;IH,lI.aH KHpHO KeJIa.uH; B) ,lI.HfH,lI.paTaUH5I
eKH fH,lI.paTaUH5I (cyBJIaHHlIl) npoueCCH pyu Oepa,ll.H;,lI.) 'IyKHH,lI.HueMeHT-
JIaHa,ll.H.

.ueHrH.,3 'IyKHH,lI.HJIapH l\aHqaJIHK MaH,lI.a 3appa'IaJIap (HJI - rHJI),lI.aH

~

H60paT oyJIca, yJIap,ll.a ,lI.HareHe3lIlyHqa 5IXlliH Tapal\l\HU 3ra,ll.H. MaCaJIaH,
OHprHHa KBapu.uaH HoopaT oyJIraH ,lI.eHrH3 l\yMH,lI.a .uHareHe3 npoueCCH
)Ky.ua CyCT oyJIa,ll.H Ba y yCTKH l\aTJIaM,UaH yrYBIIH 3pHrMa X;HCOOHr-a
yHH ueMeHrJIaU,lI.H, XOJIOC. Kap60HaTJIH HJI )KHHCJIapH.uaCaC03 I\HCMaH
3pHU,lI.H Ba l\aUTa KpHCraJIJIaHa,ll.H• .uHareHe3 npoue'cCH,lI.a ,lI.eHfH3 TafH-
]J.a-6aJIIIHI\ OpaCH,lI.a5IlliOBIIH6aKrepHHJ!apHHHr ax;aMHHrH x;aMKana. BaK-
TepHHJIap Ta1>CHpU,lI.a'IyKHH,lI.H )KHHCJIap opaCH.uarH opraHHK MO,ll.,lI.aJIap,
yrJIeBo.uopO,ll.JIap Te3 IIap'IaJIaHa,ll.H Ba 5IHrH XHMHHBHH 6HpHKMaJIap
X;OCHJIOYJIHlIlH yqyH I\YJIaJ1 lIlapOHT By)Ky,ll.ra KeJIa,ll.H (38 - pacM). Ma-
CaJIal~,'fHJI )KHHCH,lI.aXaJIblJ,e,ll.OH,aJIblJ,HTpy,ll.aJIapH X;OCHJIoyJIa]J.H.

4YKHH,lI.H )KHHCJIap,ll.a HHfH MHHepaJIJIapHHHr X;OCHJI6yJIHliIH y'IyH
KHCJIOTa,ra3 (C02) eKH HliIl\OpJIapHHHr 03 - KyIIJIHfH x;aM,lI.ayH,lI.a 3pKHH
KHCJIOpO,ll.HHHrOyJIHlIl- 6YJIMaCJIHfH MYX;HM OMHJI X;Hc06JIaHa,ll.H. 3pKHH
K CJIOpO,ll.HHHr 'IYKHH,lI.H,lI.a 6yJIHlIlH l\yJ1H.uafH OMH:JIJIapra: 1) ,lI.eHfH3
'IyKHH,lI.HJIapH,lI.a1 cyBHHHr 1Ol\opH,lI.aH naCTra, naCT,lI.aH 1Ol\opHra x;apa-
KaTHra; 2) 'IYKH:H,lI.H,lI.aopraHHK MO,ll..uaJIapHHHroyJIHlIlH:ra; 3) 'IyKHH,lI.H
*"HHC ucHHHI\JIapHHHHr KaTTa - KHqHKJIHfHra OOFJIHI\. OpraHHK MoMa
Kyn oyJIraH,lI.a TeMHp cyJIb¢aTJIapH X;OCHJIoyJIa,ll.H, 3pKHH KHCJIOpO,ll.Kyn
oyJIraH,lI.a OKCH,lI.JIuaHHliIpyJ1 oepH6 TeMHp OKCH~H (Fe203··2H20), oKCH.u-
JIaHHliI KaMpO\oYJIraH,lI.a rJIayKoHHT (TaXMH:HHHTapKHoH (K, Ca, Na)<l
(AI, Fe, X3+ Fe ~,Mg) d(OH2]AI0'35 Si3'65 010), HeUTpaJI,lI.a3ca cH,lI.epHT
(FeC03) X;OCHJIoyJIa,ll.H.

.ueMaK, ,lI.HareHe3 np0lJ,eCCH,lI.aTaOH:HJ1 lIlapOHT Y3rapHliIH OHJIaH
OHp MHHepaJI HKKHH'IH MHHepaJIra aUJIaHa,ll.H. BYH,lI.a qyKHH,lI.HJIapHHHr
HaBoaTMa - HaBoaT ..TyIIJIaHHlIlH x;aM MYX;HM ax;aMHHTra 3ra. OKCH,lI.-
JIaHHlIl lIlapOHTH,lI.aeTI\H3HJIraH OHPHHqH l\aTJIaM HKKHH'IH yCTKH l\aTJIaM
OCTH,lI.a1\0JIa,ll.HBa l\aJ1TapHJIHliI peaKlJ,H5ICH:lIlapOHTH,lI.a 5IHfH MHHepaJI
X;OCHJI oyJIa,ll.H. By mapOHT,lI.a OJITHHryrypT Kap60HaT aHfH,lI.pH,lI. ra3
Ta1>CHpH,lI.aTeMHp x;aM,lI.aMapraHelJ, OKCHAJIapHoOlIll\a oHpHKMara aHJIaHa-
,lI.H• .IT.HareHe3 npOu,eccHHHHr HKKHHIIH OOCI\HIIH 3 II H r e He 3 OyJIHO,
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H a XHMH51BHapeaKUHH HHa,UaKyIImlpOl\ oy.1a,UH, HarH)K3.,Ua 5IHa HHrH:
6y'u JIJIap MacaJIaH XJIopH:r 3nH,UOT, THraHJIH: MH:HepaJIJ1ap X;0CH:.1
MHHepa, " u. "IT
6 u J1a,rJ.H.uHareH::~3 Ba 3f1HreHe3 n;nu,e:cHHH: ypraHHill ,lI.aB:J~ 3rM:J.\u,a.l 3ca' y3 HaBOaTH:,UaEp HIIH,Ua M~ra~~pepa3M IIpOu,eccHra yIIparyHra
I r,'l.ap X;OCHJ16yJ1an.HraH pY,ll.aJ1H(MHC, l\ypFOlliHH, pyx, ypaH) Ba 'py,ll.a-
C~3 (l\ax;pa60 (HHTapb), He:prb, ra3, -¢JcepJpH:r, u03:J""KepHr) ¢JH,lI.aJIH:

Ma
'Tap "'OCH:1 6yuJIHlliH IIpOu,eCCHHHOJ1HH,lI.aHaHTH:O6epHlliJ,a K aHa

Ka31l.1.·' '\ •
pO.1bYHHaM:Jl<;n.a. . th

Kay C TOO H 0 J1H T J1a p - K Y M H P B a ~ e 't' T H H H r X;0;
C H.1 0 Y J1H 1Il H. I\Y~llirr.a~ ep 103aCHra )K,Y,lI.aKyn H

e
~CHl\JIHK KemiO

T'pa,rJ.H. By HccHl\JIHK 3HeprHHcH oyryH ,lI.yHe,rJ.~rH ~HJIFHn.aH OJIH:Han.H-
r~H HCCHI\J1HK3HeprHHcHra l\aparaH,'l.a 10)) oa~aBa~ oprH~n.Hp. Ul~-
HHHr yqyH x;a~ I\Y~lIl 3HeprHH:H ep lO3H,lI.aaC:JcHH x;aer M3.H03.HX;HCOO-

,1aHaDJI. u U ..
Ep lIlapa,ll.afH l15H3HK, XHMHHBHH Ba OHOJDrHK npJuu,eccJIap :"yelIl-

,lI.aH ep 103aCHra KeJ1a]J.HraHHCCHI\JIHK 3HepfHHcH Tyep.1HJIH103 o:;pan.H.
K,yelIl 3HeprHHCHHHHr 6Hp I\HCMH lIly ~np eCCJIapra capep oyJIa,ll.H,
6Hp I\HCMH oOlIll\a x;oJ1fa yTH:6 cal\JIaHa,ll.H. I\yell 3HepfH5IC~ Ep IIJIaHcTa-
CHHHHrTapHXH,lI.aKyMH:p, Heeprb Ba ra3 X;OJIH:,lI.a

~
ep 6aFpH,lI.aTYr:JIaHa~H:.

Ep naJ1,l1.ooyJ1raH,lI.aHoepH yHImr l\aTJ1a~JIapH: a )Ky,ll.a Kyn KY~HP B1
Heeprb TynJIaHraH. KyMHp KOHJ1apH OH:p eKH: Kyn l\aTJIaMJIH: oyJIa,ll.H,
l<;aTJIaMJIapHHHryMyMHU l\aJIHHJIHfH Oa1>3H: KOHJIap,ll.a100 M ,lI.aH01Il3.,lI.H
(Ox;aHrapoH, UlapFyH, .uoH6acc KyMH:P KOHJIapH), Oa1>3HJIapH,lI.aOHp

HeIIa M oyJIa,ll.H. u u
KyMHp l\aTJIaMJIapHHH ypraHHlli lIlYH~ KypcaTa,UHKH, l\a,UHMfH ,lI.apaxr-

J1apHHHr TaHacH KynJ1a6 TynJ1aHa 60pHO 'IyKHH,lI.H l\~TJIaMJ1~p opacH:,lI.a
KOJIHOKeTa,ll.H:Ba yJIap ~l\OPH 6oCH:M,lI.aCHl\HJIHO'IaJ1a eHHo KyMHp x;aM,lI.a

KyMHPJIH l\aTJ1aMJIapHH X;OCHJ1l\HJIa,ll.H. u •
KyMHpHH ypraHHlli ymIHr TapKHOH,lI.a rox;o YCH~JIHKJIapHHHr x;aMMa

l\HCMH-lIlaOOaJ1apH, HJI,lI.H3H x;aM,lI.a IIOHJIapH cal\JIaHHO 1\0.1!'aHHHH
KypcaTa,ll.H. By yCHMJIHK l\OJI,lI.Hl\JIapH ryMyCJIH. (IIHPHH,lI.HJIH) KyMHpr-::1
X;OCHJIl\HJIa,ll.H, KY30acc Ba .uoH6acc,lI.arH KyMHp lIlY,:'lap )KYMJI~CH,lI.aH,lI.Hp.

fyMyCJIH KyMHp,ll.aH TalIll\apH, canponeJI KyMHpH .z:eo aTaJIyBIIH
KyMHp (oorxe,ll., KeHHeJI) x;aM oop. ByJIap 1O~OPH,lI.~ aHTraHHM~3,l1.eK,
OOTl\Ol\JIHK Ba KyJIJIapHHHr 'IYl\YP epJIapH,lI.a IIaH,lI.OoyJIa,ll.H. ]3Y KyMHp-
HHHr TapKHoH,lI.a J\YUH Taoal\a YC~MJIHK ~OJI,lI.HI<;JIapH(~YB yTJIapH) Ba
x;aJ1BOH(nJIaHKToH) I<;OJIjI.Hl\JIapHKyn YIIpaH,lI.~. MocKBa eHH x;aB3acH,lI.afH

canponeJI KyMHpH TOlIlKyMHp ,lI.aBpH,lI.aX;OCHJI6y JIraH. u ""
- KyMHp KOHJIapHHH:Hr neTpOrpa¢H:K Ba XHMH:5IBHHTapKHoHHH x;aM,lI.a

ep l\aTJIaMJIapH opacH,lI.a eTHlIl lIlapoHTH~H ypraHHlIl, Ep lIlapH,lI.afH
x;aMMa l\a3HJIMa KYMHpJIa~ oOrl\oI\JIHK uBa KyJIJIap,ll.a x;aM,lI.a,lI.eHrH3 COX;~JI-
JIapH,UafH 3CTyapHJ1,l1.aTynJIaHraH yCHMJIHK l\oJI,lI.H:l\JIapH,lI.aH IIaH,lI.O

6yJIraHJIH:rHHH KypcaTa,UH. u
He¢Tb KHlIlHJIapra l\a,ll.HM,lI.aH(6000-7000 J1H:JIHJIrapH) Ma1>JlyM6yJIH:o,

yH,lI.aH ac¢aJIbT, u,eMeHT Ba el\H:JIFH cH¢aTH,Ua ¢OJ1,l1.aJIaHH:OKeJIHHraH.
ApxeoJIorJIap 6epraH Ma1>JIyMOTJIapra l\aparaH,Ua l\a,ll.HM 3aMOHJIap,ll.aH
He¢T,lI.aH ,lI.e5IpJIH5IXlIlH ¢OJ1,l1.aJIaHHJIMaraH.By Bal\TJIap,ll.a HeepTHH:yH'Ia
IIYl\YP 6yJIMaraH (10 M) l\y,ll.Yl\JIap,ll.aH qeJIaKJIaOOJIHOMelIlJIapra COJIHHraH
Ba KepaK )KoJ1JIapra OJIHOOOpHJIraH. UlyHHHr,ll.eK, ra3 x;aM KH:lIlH:JIapra
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I\a,ll,HM,lI,aHMabJlyM 6yJlraH, JleKHH yH,lI,aH O,ll,aMJlapHH ,lI,HHra HTOaT 3TTHpHW
MaI\Ca,ll,H,aa ¢o:i1,l1,aJlaHraHJlap. I3yHHHr ytIyH TypT 6yptIaKJlH HMOpaT
l\ypH6, yHHHr TypT tIeKKaCHra Tpyoa l\yHH6, ra3 HHFHJlraH. I3y T}'pTTa
Tpy6ara iOJlOI3 ~I\H6 ra3HH KyH 6y HH-eH,lI,HpH6 I\YHraHJla p.

I3y :x.O,ll,HCaHH KypraH KyntIJ1J1HK KHWHJlap HJlO:x.HH KytIra HWOHraH.
I3y :x.O)I.Hca aJl6aTTa epHI\Jlap,ll,aH ra3 ep 6eTHra tIHI\H6 TypyBtIH )f{QH-
Jlap,ll,arHHa 6YJla,ll,H.

JIeKHH KHWHJlHK -)I{aMH5ITH pHBO)l{JlaHHO, ¢aH Ba TeXHHKa Tapal\I\HH
3TralJ, Ta6HaT,lI,arH TOF )l{HHCJlapH, MHHepaJlJlap Ba OpraHHK ,lI,yHeHH
ypraHHwra :x.aM,lI,ayH,lI,aH ¢OH,lI,aJl::lHHlura T060pa KeRr HMKOHH5ITTyFHJI,lI,H.

He¢Th Kyn co:x.a,ll,a HlllJaTHJla,ll,HraH oyJlH6 I\OJl,ll,H. WyHH :x.aM aHTHIll
KepaKKH, arap He¢Th Ba yHHHr Ma:x.CyJloTJlapH Tyra6 I\OJlrY,ll,aH 6yJlca,
xaJlI\ xY)I{aJlHrHra KaTTa 3apap eTHlllH MyMKHH. :x.o3HprH 3aMOH HJlFOP
¢aHH He¢Th Ba raSHH ypraHHIll Co:x.acH,lI,a )l{y,ll,a Kyrr HJlMHH HlllJlap oJlH6
60pH6 HH:x.05lT,lI,a I\HMMaTJlH HaTH)I{aJla pra 3pHlll,ll,H. He¢Th CaHOaTII
acocaH X I X acpHHHr HKKHHtIH 51pMH,lI,aH 6olllJla6 Te3 pHBO)l{JlaH,lI,n.
.ll.eRrH3 Ba OKeaH TarH,lI,aH TODHJlraH He¢Th, ra3 KOHJlapH llIyJlap )l{yMJla-
CH,lI,aH,lI,Hp, 6y TyFpH,lI,a OJl,ll,HHfH TeMa.n.a oaTa¢CHJI aHTHJIraH.

H e ¢ T h Bar a 3 H H H r a H p H M X Y C Y C H 51T JI a p H. Ta-
6HHH ra3 Ba He¢Th TapKH6H )l{H:x.aTH,lI,aH 6Hp - 6HpHra )l{y,ll,a 51I\HH 6yJlH6,
HKKaJlaCH :x.aM yrJlepo,ll, OHJlaH BO,ll,OpO,ll,6HpHKMaCH,lI,aH TapKHO TorrraH.
JIeKHH yJlapHHHr ¢H3HK xoccaCH :x.ap XHJI,lI,Hp.

He¢Th Ta6HaT,lI,a CYIDI\ :x.oJl,ll,a YlJpaH,lI,H. He¢THHHr'paHrH I\opa eKH
I\YHFHP OYJlHO, yH,lI,aH KepOCHH :x.H,lI,HKeJla,ll,H, He¢Th cyB,lI,aH eHfHJI.

Ta6HHH ra3 KHCJlOpO,ll, OHJlaH I\YllIHJlCa, rrOpTJlaO KeTa,ll,H. [a3HHHr
KepOCHH eim 6eH3HHfa YXllIallI FaJlaTH :x.H,lI,HoyJla,ll,H.

Ta6HHH ra3 acocaH MeTaH,lI,aH (CH4) H6opaT. MeTaH. yrJleBO,ll,Opo.n.-
JIapHHHr 3Hr O,ll,,lI,HHCHOYJlHO, yHHHr MOJleKyJlacH OHp aTOM yrJlepoMaH
Ba TypT aTOM BO,ll,OpOMaH H6opaT. Ta6HHH ra3 paHrCH3, :x.aBO,ll,aH eHfHJI,
eHyBlJaH,lI,Hp. 1 M3 ra3 eHraH,lI,a 3000 KaJlOpH5I HCCHI\JlHK oepa,ll,H.

Ta6HHH ra3 TapKHoH,lI,a yr JIeBo,ll,OpOMaH TallIl\apH, TypJlH apaJlalll-
MaJlap-a30T, Kap60HaT aHrH,lI,p-H,lI,Ba 6ollII\aJlap oop. I3y apaJlallIMaJlap
ra3 cH¢aTHHH oy3a,ll,H Ba yHHHr HCCHI\JlHK 6epHllI I\OOHJlH5ITIIHH nacaH-
THpa,ll,H. He¢THHHr ¢II3HK xoccaCH ra3ra HIIc6aTaH oOllIl\atIapoI\, y
Kyn MOJIeKyJlaJlH l\yIDI\ yrJleBo,ll,0p0,ll,Jlapll.aH TallIKIIJI TorrraH.

He ¢ T h Bar a 3 H H H r :x.0 C H JI 6 Y JI H III H. He¢Th Ba ra3HIIHr
:x.OCHJI6yJIHllI caoa6HHH aHHI\JIallI ¢aHHHHr 3Hr I\HH:IIH Ba My:x.IIM MacaJIa·
JIapH,lI,aH OHPH,lI,Hp. I3HpOI\ oy np06JIeMa ¢aI\aT HJlMHH: a:x.aMH5ITrarHHa
3Mac, 6aJIKH oeBocHTa aMaJIlfH: a:x.aMH5ITra :x.aM 3ra,ll,Hp. I3YH,lI,aH: l\a3HJIMa-
JIapHHHr naif,ll,o 6YJlHllIHHH 6HJlMaH: TypHO, yJIapHHHr ep ocm,ll,a )l{OH-
JIallIHIlI 1\0HyHH5ITJIaplfHH OlfJIH6 oYJIMaif,ll,H Ba yJIapHH lf3JIa6 TonHIlI
:x.aM I\HifHHJIallIa,ll,H.

He¢Th Ba ra3HHHr l\aH,lI,aH: :x.OCHJI oyJIraHJlHfHHH aHHI\JIalli MacaJIaCIl
I\HHHH oyJIraHJlHrH,lI,aH, 6y TyFpH,lI,a :x.03HptIa 51rOHa Ha3apHH ifYI\. I3HpOI)
llIyHra l\apaMaif, KyrrfHHa Ta,ll,I\HI\OTlJHJlapHHHr 3YP 6epH6 H3JIaHHllIJIapn
HaTlf)l{aCH,lI,a :x.03HprH naih,ll,a He¢Th Ba oOllIl\a l\a3HJIMaJIapHHHr :x.OCHJI
OYJIHIlIH :x.al\H,lI,a 6HpMyHlJa aHHI\ Ba TyFpH Ha3apH5IJIap 51paTHJI,lI,H. .l3ab3H
Ha3apH5IJIapra Kypa He¢Tb Ba ra3 KyJI :x.aM,lI,a ,lI,eHrH3 TarHra lJyKKaH
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11{ HK opraHH3M,lap I\OJI,lI,HPH,lI,aH rraH,lI,O 6y,lfaH. O,lHMJIapHHHr KyrrtIHJlH-

p aHa wy Ha3apH5I Tapaq>,JPpH,lI,Hp,lap.. u u

rIl OKeaH Ba ,lI,eHrII3Jlap,ll,a )l{Yll.a XH,lMa - XH,l :x.aHBOH Ba yCHMJlHKJIap
.. IpaTTH I3y YaHBOHJIap opaCH,'I.a yJ1KaH KHT Ba Kaun,10TJlap,ll,aH

xaeT KetIl 1-" '\ 0 I3 u

'. ,; KV3 H iIPaMaH,lI,HraH MHKpOClpraHH3MJlapratIa ::>p. y,lap y3H,lI,aH
~OPTIIO J ' C';
)!{ 'J.a Kyrr opraHHK MJ,'I.ll.aJIap a)KpaTa,'I.H. yB rr,laHKrOHH lI.eo aTaJIyBtIH
:\niK oopraHH3MJ1ap aHHHI\ca Kyn MJ,a.,lI,a.lapHH CHHTe3 I\HJIa~II.

0' p lapHHHr YHCOOHra Kypa, oaptIa llI3.pT - 1113.p::>HTJlap M3B)Ky,ll, OyJI-
111~I. '\ 8 6yryH eo Maccar~H TaI\lIJlp,a.a 6HpfHHa CyB rrJIaHKrOHJIapH KyH HtIII,a.a • -

CIIra TyFpH KeJIa,a.HraH HaCJI oepIIlIlH MyMKHH.
5yH,a.aH TalIlK;apH, cyBra. (aW)praHIIK MJ,'I.ll.3JIap-I\yM, rH!I Ba lily

Ka6I11ap 6II,laH oHpra) I\YPYI\JIIIKll.3H TypJIII opraHIIK MJ,lI,ll.aJIap TYlIlall.H
'~ap xa~ I\IIcMaH CyB ocrHra tIyK3ll.H. CYB B3 I\YPYI\JIIIK~arII TIIpIIK

~a r1~H3:-'Liapll.aH X;OCHJIoyJIraH 6YH,lI,ai1 opraHIIK l\Dll.rr.aJIapHHHr 6IIp I,IICMH
6~llIKa )KOHHB::>pJIapra 03YI\3. 6y,Hll.H. 5y M),!l.!l,3JlapHHHr 5IHa HKKHHtIH
'I1CM~ cyB,!l.arII 3pIIraH KHCJIOpOll. 6II,laH OKCIIll.JIaHa,ll,II, o3p0K; I\IICMH

~.s ocmra tIyKH6, I\YPYI\JIIIKll.aH KeJIraH MHHepaJI ~appa:aJIap 6HJIaH
6npra CyB ocm JIOHI\acHHH :x.OCHJI I\HJI3ll.11. 5y u JIJHK;~ KY~ OCTIIll.arH
eKn yMyMaH CyB TafHll.arII 1\0paM rII p tIYKI1H,!l.IIHI1HrY3IIra YX1lI3II,lI,II.

[HJI 6HJIaH apaJIalIlraH OpraHI1K MJll.ll.aJIap oy ep~arH KHCJIOP°ll.CH3
llIapOHTll.a 5111IOStIH aHa3poo oaKTepH5IJIap OI1Jl.aH. I\aHra HllIJIaHa O::>lIl-

JIaHll.H. u u
OpraHHK M),lI,ll.aJIap lJyKHHll.HJIapHHHr TapKHOH3a OI1PuXHJIOYJIMaHll.H.

~r.lap KyrrpOI\ rHJIll.aH, 03POI\ o:x.aKTOlil Ba I\yMll.aH Ho:>paT.?YJIa,ll,H.
5HpH HKKHHtIHCH ycmra I\aTJIaMJlaHH6 6::>CHJIHO eTYBtIH )KI1HCJIap

K\'rraHHO 60praH ca~ I\aTJIaMJIapll.arH 6::>CHl\1Ba TeMrrepaTypa :x.aM opTa
60pall.ll. 103 Ba MHHrJIa6 M lJYI\ypJIHK,lI,a 6:>CHM ID3 aTMClC¢cparalJa eTa,ll,H,
Tel\mepaTypa 3ca 6l1p HetIa yH ,lI,apa)K3. KyTapHJla,ll,H.

[HJI TapKH6H,lI,arH opraHHK MO,ll,II.aJIap IDK;opH (6ClO-IO;:n TeMrrepaTypa
sa OOCHM TabCHpH,lI,a apaJIallIHO, )KYll.a y3rapH6 ~KeTall.H. I3y rrp u.eCCJIap
HaTH)KaCHll.a opraHHK MO,ll,ll.aJIapHIIHr MypaKKa6 MOJIeKyJIaJIapH;J.aH O,ll,-
ll.HH MOJIeKyJIaJIap, )KYMJIall.aH yrJIeBOll.opoll., ra3CHMOH CYfOl\ Ba I\aTTIII\

BOll.0P0ll. MOJIeKyJIaJIapH a)KpaJIII6 lJHI\all.II. u
I3ab3~ TaXMIIHJIapra Kypa, He¢Th Ba ra3 rIIJIJIH tIyKIIHll.HJIap opa-

CIIlI.a BY)KYll.ra KeJIall.II. u

He¢Tb Ba ra3 TapI\oI\ opraHHK M)ll.ll.aJIapll.aH :x.0CHJI 6yJIa'll.H.
~rMYMaH a HTraHll.a , H~q:JTb OIIJlaH ra3HH ~oCH;T I\I1JIaoII.HraH )KfIHCuJIap
TapKH6Hll.a opraHHK MJll.ll.aJIap aHtIa KaM 6yJItIO, 1-2 Yoll.aH OlIlMaHll.H;
)KHHCHHHr I\OJIraH I\HCMIIHH 3ca rl{,l, I\yM B3 lily Ka6IIJIap TallIKIIJI 3Tall.II.
)K,HHcJlap TapKHOHll.arH opraHHK M)ll.n.aJIapHIIHr ~aMMacH 3M3C, 6aJIKH
y.lapHHHr ¢aI\aT 6Hp I\HcMHrHHa HeepTh Ba ra3ra aHJIaHall.H. ,
- .ll.eMaK, 6yHll.aH )KI1HCJIapll.aH Heepfb Ba ra3 I\Hll.l1pHril M3l\call.ra. MyS::>-

¢HI\lI.Hp. u u

[HJILI,a :x.0CHJI 6yJIraH Ba yHLI,aH Tapl\::>1\ x;oJI;I,a CHIIp3K )IOHJIalIlraH
HeepTh Ba ra3 Kvn HHJIJIap Mo6ai1HHll.a CIII\IIJ1H6, FOB3.KJIH )KH:HCJIap opaCH:-
ra )KOHJIallIraH.- I3y FOBaK I\3TJIaMJ1ap ra3 Ba Hueq>fHH HHFYBtI.~ I\aTJIaMJIap
6)\lH6, He¢Th 6HJ1aH ra3 :x.0CHJl 6yJIraH )KIJHll.aH rraCTll.a eKH fO:\opHll.a

65'·laLI,H.



39- pacM. He¢Tb, ras TynJlaHIUIllira l\yJlaf(cTpyKTypaJlap.

He¢Tb Ba ra3 FOB3KJUl eKH ,D,3P3JIHl\aTJIaMra TylllraH,D,aH CyHf x;aM
6HP :>KOH,D,aHHKKHHtIH :>KOHra CHJ1:>KH6u ~X;3paK3TJI3HH6 TYP~ H. MacaJlaH,
6HpOp Tpy6a OJIH6, yHH l\yM 6HJ13H TYJ1,D,HPH6,yHra CyB eKH He¢Tb l\Y-
HHJ1Ca, 6yH,D,a CYlOl\J1HK l\yM K.aTJIaMH,D,aHyTH6, Tpy6a TarHra 0~H6 Ty-
lll3,D,H. ByHr3 ca6a6, l\yM,D,afH 6YlllJ1HK.JIap 6Hp - 6HpH 6HJ1aH l\YIll~J1H6
KeT3,D,H. CylOl\J1HK eKH r33 6YlllJIHl\J1~P Opl\3J1H l).yM l\aT JIaMH,D,aHyTH6
KeTa,D,H.He¢Tb Ba ra3 6HpOp TycHl\l\a eKH Ty30l\l\a ,D,y1.J:KeJIryHfa l\3,D,3P
eHJIaMa MHrpaUHH ,D,3BOM3T3Bepa,D,H. IUYH,D,3H TycHl\J1apra ,D,y1.J:KeJ1ra1.J:,
llly ep,D,a TynJIaHa H60pH6 KOH X;OCHJI l\ ~3,D,H. IUyJIap,D,aH cTpyKTypa
TY30l\J1apH KynpOl\ y1.J:p3H,D,H,yJ13p 6HJ1aHKynrHHa He¢Tb Ba ra3 KOHJ1apH
60FJIHl\,D,Hp. XYMH 1Ol\OPH,D,3fHHp.Hlll,D,arH,D,eK6y ep,D,a x;aM T¥30l\HHHr
lOl\OpH l\HCMH,D,3ra3, YH,D,3HcyHr He¢Tb Ba 3Hr nacT,D,aCyB :>KOH,:ITalll3,D,H.
He¢Tb Ba ra3 KOHJ1apHHHHr TynJ1aHHlll cxeMaCH 39 - pacM,D,a KypcaTHJ1~

raH.
He¢Tb Ba ra3 KOHH,D,ay1.J:paH,D,HraHTY30l\ epHHHr TeKT~HHK CTpyK-

TypacH 6HJIaH 6oFJIHl\ 6yJ1raHH y1.J:yHCTpyKTypa Ty30FH ,D,eHHJ13,D,H.Ta-
6HaT,D,a He¢Tb Ba ra3 :>KOHJ1alllraH 60lllK.a XHJ1 TY30l\J13p-CTpaTHrp3-

¢HK JIHT0J10rHK Ba X;0K330J1ap x;aM y1.J:paH,D,H.
He¢Tb KOHJ1apH yTMHlll,D,a TacaBByp 3THJ1raHH,D,eK, C)'lOl\J1HKHHHr

ep OCTH,D,afH,D,3peeKH KYJ1J1apH3Mac, 6aJ1KH yJ1ap 6HJ1aH TyJ1raH FOB3K-
JIH KaTJ1aMHHHr 6Hp l\HCMH,D,Hp.Ar3p He¢Tb Ba ra3 cal\J1aHYB1.J:Hl\3BaT-
HHHr yCTH,D,arH l\aTJ1aMJ1ap,D,a,D,ap3 FOBaK 6yJ1ca, y Bal\T,D,aHe¢Tb Ba r33

ep 1033clIr3 1.J:Hl\H6KeTH6 He¢Tb MyMH (030KepHT), aC¢3JIbT Ba 60Illl\3
MO~3JI3P X;OCHJI6YJ1a,D,H.

He¢Tb Ba Ta6HHH: ra3 KOI-IJIapH 6Hp l\aT J1aMJ1HBa Kyn K;aTJIaMJIH

H

6Y.lall.H. Kyn K;aTJ1aM
u
J1HepJIapll.a 2-3 Tall.aH TOpTH6 yHJ1a6 He¢Tb Ba

ra3.1l1 l\aTJIaMJ1ap 6Y.'1H6, y.'1ap yCTMa - yCT :>KOHJIaIlla,D,Hx;aM,D,a6HPH-
,D,3HHKKHH1.J:HCHraH€¢Tb Ba ra3 yTMaH,D,H.03ap6aH:>KOHlI.arH BH6H - 3M-
6eT, <PapFOHa BO,D, ~CH,D,arHKyrr KOHJIap, !\H3l1JIK;YM,D,afHKOHJIap K;aTJIaMH
KOHJ1apra MHCOJ16yJIa OJIa,D,H.

S36eKHCTOH,D,arH 3Hr f'mpHK fa3JIH KOHH,D,arH ra3 OJITHTa l\aJIHH
l\yMJ1H Ba l\yMTOlli l\aT JIaM,D,aH1.J:HK,a,D,HBa aHpllM l\y,D,yK;JIap,D,a3ca 03P0K;
He¢Tb 60PJ1HrH x;aM aHHK;J1aHraH. S36eKHCTOH :>KaHy6H,D,aKaTTa ra3
KOHH ()l\apl\ol\) TOnHJI,D,HBa ¢OH,D,aJIaHHlllra TOnIIIHpHJ1,D,H.

He¢Tb Ba ra3 KOHJIapUHU l\U,D,UpUlliyCyJIJIapu. Ep rrycTH,D,a:>KOMJIalliraH
H~¢Tb Ba/ra3 KOHJIapHHH l\H,D,HpH6

u

TorrHIll :>Ky,D,3MypaKKa6 HIll,D,Hp. By ep
nycTH Ty3HJIHIIIHHH MyKaMMaJI ypraHHlllHH Ba x;03HprH 33MOH HJIFOp
¢aHH Ba TeXHHKaCHHH KeHr KyJIaM,D,a~YJIJIalllHH TaJIa6 3TaAH. ByHHHr
y1.J:yHre0J10rJIap aBBaJ10,ep OCTH CHpJ1apHHH 6HJ1u6 OJ1HIllra HHTHJ1a,D,H-
J13p, OJ1HHraH M3'bJ1yMOTJIap acocHAa MYJ1)KaJ1JIaHraH Ma'bJIyM paMoH
eKH 06JI3CTHHHr ep OCTH 'rY3HJ1HIIIHHH ypraHH6 yHHHr l\a,D,HMHHreor-
p3¢H HCHHHu (naJIe,?reorpa¢HHcHHH) THKJ1a

u

H,D,HJ1ap. By M3'bJIyMOTJ1apra
TaHHH6, I,aHCH ~oHAa He¢Tb Ba ra3 X;OCHJI6YJ1HIIIHy1.J:yHl\YJIaH IllapT - llla-
pOHT ~aB:>KYA 6YJ1raHJIHfHHH Ba x;aTTO, 6y lllapOHT ep OCTHHHHr I,aHcH
,D,3Bp eTl\H3Hl\JIapH 6HJIaH 60FJ1Hl\ 3KaHJ1HfHHH x;aM6eJIfHJIa6 6epa,D,H-
JIap. BHpOK; 6y ycyJI 6HJIaH l\a,D,HMrH re0J10rHK AaBpJIap,D,a He¢Tb Ba ra3
)(,OCHJ16yJIHIIIH MyMKHH 6yJIraH KaTTa YJ1Ka eKH re0J10rJ1ap THJIH 6HJ1aH
aHTfaH,D,a, He¢Tb Ba ra3 6yJIHlllH MyMKHH 6yJIraH KaTTa )(,aB3a 6eJ1fHJ1aHa·
AH, XOJIOC.By He~Tb Ba ra3 KOHH TOrrHJ1,D,H,,D,eraH CY3 3Mac. He¢Tb Ba
r33 KOHHHH TonHilI y1.J:yH reoJ1orJIap 6y YJ1KaAa KeHr MacIIITa6Aa 6ypF-
.'13Ill HIIIJ13pHHH OJIH6 60pa,D,HJ1ap.

feoJ1orJIap He¢Tb Ba ra3 KOHJIapHHH K;H,D,HpHIIIHHHr«AHTHKJIHH3JIb
H33apHHCHHH» HpaT,D,HJIap. I1HpHK COBeTre0J10rH aKa,D,eMHKI1. M. fy6-
KHH (1950) aHTHKJIHHaJ1b Ha3apHHHH X;HMOHl\HJIraH OJ1HMJIap,D,aH6HpH-
AHp. By H33apHHra Kypa, He¢Tb CyBra HHc6aTaH eHfHJ1 cylOl\J1HK 6y.'1-
raHH y1.J:yHFOBaK l\aTJ1aMHHHr lOl\OpHpOl\ l\HCMH,D,a,H'bHH aHTHKJ1HHaJI-
HHHr ryM6a3HAa )KOHJ1alll3AH. CyB OFHppOl\ 6yJ1raHH y1.J:yHl\aTJIaMHHHr
naCTKH l\HCMHA3; H'bHH CHHKJIHHaJIJ1ap,D,a:>KOHJ1allla,D,H.

He~Tb caHoaTHHHHr KeHHHrH HHJ1JIap,D,arHTapal\l\HeTH 6y Ha3apH5I-
HHHr TyFpH 3KaHJIHfHHH T3C,D,H1'J13,D,H.fa3 Ba He¢Tb KyrrpOl\ aHTHKJIHHaJ1b
6ypMaJ1ap,D,a 10nHJIraHH y1.J:yH 6yHAaH 6ypMaJ1.apHH H3J136 TonHIll reo-
J]or • He¢T1.J:HJ1apHHHraCOCHH:Ba3H¢3cH 6YJIH6 l\OJI,D,H.

He¢Tb Ba ra3 l\H,D,HpyB1.J:HreoJIorJ1ap IWHH,D,arH y1.J:Hapcara 3'bTH60p
6ep3AHJIap: a) Ma'bJ1yM YJ1KaAa l\a,D,HMHHre0J10fHK BaI,TJ13p)J,a He¢Tb Ba
r33HHHr )(,OCHJ16YJ1HlllH y1.J:yHl\YJIaH lll3pOHT 6yJ1raHJIHrHHH 6eJJfHJ1aIll'
6) 6y YJIKaHHHr ep OCTH,D,aHlllHpHHH6 erraH, 6a'b3aH ep 6eTHra 6YPTH6
1.J:Hl\l\3HcTpyKTypaJIapHH, H'bHH aHTHKJ1HHaJIJIapHH TonHIll (aHTHKJ1HH3J1-
n3p 63'b3aH :>Ky,D,aKaTTa 6yJI?lI.H, yJ13pHHHr 6yHH Ba 3HH 6Hp He1.J:ayH
KHJIOMeTpra eTa,D,H; B) 3H1.J:eTl\H3HK;JIap opaCH,D,aH FOBaK l\aTJIaMJIap-
HH-KOJIJIeKTOpJIapHH TonHlll.

MaHa llly MaCaJIaJIap 2\aJI 6yJ1raHAaH cyHr reOJIorJIap He¢Tb Ba ra3



xx aCpHHHr HKKHHtIH 51pMH.u.aH60IlIJIa6 cpaH - TeXHHKaHHHr )Ka.u.aJI
pHBO)KJIaHHIJJH Tycpa~JIH HIJJJIa6 tIHlWPHIJJ IwpOJIJIapH KeCKHH I\aiha
51HrHJIaH.u.HBa 6y I\YPoJIJIap ep nycTHHH I\aiha y3rapTHPYBtIH KYtIra
aHJIaH.u.H. AKa.u.eMHK A. E. <PepCMaH (1939)-«O.u.aMHH xaJII\ xy)KaJIHrH-
.u.arH Ba HIJJJIa6 tIHl\apHIJJ COJ\aCH.u.arHepra 6yJIraH MYHOCa6aTH (TabCHp
KYtIH) Ta6HHH npOueCCJIap 6HJIaH TeHr JIalJJa.u.H»-.u.eraH Ba 6y npoueccmr
aHTpOnOreH npOUeCCH .u.e6 aTaraH. )\03Hp 6y TylJJyHtIa 51Ha J\aM PHBO)K-
JIaH.u.H.By npoueccHH ytI I\HCMra 6yJIH6 KypHIJJ MyMKHH:

Mo.u..u.aJIapHHHr apaJIalJJyBH, 3JIeMeHTJIapmlHf Tapl\aJIHIJJH.u.a o.u.aM-
HHHr pOJIH;

E p 103aCHBa JIaH.u.lJJacpTJIapHH Y3ra PHIJJH.u.aTeXHHKaHHHr POJll1;
feOJIOrHK npoueccJIapra o.u.aMHHHrTa"bCHpH.

MOJl.Jl.aJIapHHHr apaJIallIyBH, 9JIeMeHTJlapHHHr Tapl\aJlHllIH.u.a o.u.aMHHHr
POJIH. Ep rnapH.u.arH o.u.aMJIap. J\03HprH HJIMHH - TeXHHKa Tapal\I\HeTH
.u.aBpH.u.aHIJJJIa6 tIHl\apHIJJ co~aCH.u.a Ba xaJII\ xY)KaJIHfHHHHr pHBO)KJIaHH-
IJJH.u.aJ\ap KyHH Ba J\ap HHJIH 6Hp HetIa MJIH T eI\HJIFH, MHJIJIHap.u.JIa6T
MHHepaJI XOM alJJe, paHrJIH MeTaJIJIap l\a3H6 tIHK.apa.u.HBa l\aHTa HIJJJIaH-
.u.H. I1IJJJIa6 tIHl\apHJIraH TaHep I\HMMaTJIH MaJ\cyJIOT.lIap (paHrJIH Ba
paHrcH3, MeTaJIJI Ba HOMeTaJIJI) MaMJIaKaTJIap Ba lJJaJ\apJIapra TapKa-
JIa.u.H. AKa.u.. A. E. <pepcMaH aHTfaIm.u.eK, «HHCOH 60PJIHI\HH (epHH) reo-
XHMHK l\aHTa Tal\cHMJIaH,lI.H». )\aI\Hl\aT,lI.aH 6Hp TeppHTOpH5I,lI.aH HKKHHtIH-
CHra MHHr, MJIH. TOHHaJIa6 MeTaJIJI, eHHJIFH Ba 6oIJJI\a XOM alJJe MaJ\cYJIOT-
JIapH OJIH6 KeTHJIa,lI.H.I1IJJJIa6 tIHl\apHIJJ,lI.aH tIHI\I\aH tIHI\HH,lI.HJIap J\aM Y
eKH 6y )KOHra TynJIaH116 (CYHbHH TOJIa, J\ap XHJI CYHbHH l\oTHllIMa, 6HpHK-
Ma) Ta6HHH naptIaJIaHMaH,lI.H Ba y3rapMaH,lI.H, HYI\OJIMaH,lI.H, 6aJIKH Ta6HaT
J\aBOCHHH eKH ep TapKH6HHH 6Y3a,lI.H.

Ep 103aCH sa J1aHJl.llIa4>TJlapHH Y3rapTHpRIJJ.u.a TeXHHKaHHHr POJIH.
I1)KTHMOHH Ty3YMHHHr Tapal\I\HH 3THIJJH HIJJJIa6 tIHl\apHIJJ -I\ypOJIJIapH-
HHHr 51HrHJIapHHH 51paTa,lI.H, 6yJIap HHCOH ytIyH J\aeTHH 3apyp Ba3Hcpa-
JIapHH 6a)KapHIJJ,lI.aBa XOMalJJe6a3acHHH 51paTHIJJ,lI.aXH3MaT I\HJIa,lI.H.

<PoH,lI.aJIHl\a3HJIMaJIapHH K,a3H6OJIHIJJHaTH)KaCH,lI.atIYI\YPJIHrH 300-500
M KeJIa,lI.HraH llIaXTa, I\Y,lI.YI\JIap,lI.aH, l\a3H6 TalJJJIauraH tIHI\HH,lI.HJIap 6Hp
HetIa 1000 KM

2
MaH,lI.OHHH l\onJIa6 eTa,lI.H. BYH,lI.aH )KOHJIapHH YpaJI,lI.a

KY36acc.u.a, !\apaFaH,lI.a,lI.a, KpHBOH Por,lI.a, !\030FHCTOH,lI.a (Cap6oH KO:
HH,lI.a), OJIMaJIHl\.lI.a, YtIl\Y,lI.yl\ Ba MYPYHTOB,lI.a KypHIJJ'MYMKHH.

Ep,lI.a cpoH,lI.aJIH l\a3HJIMa OJIHHraH,lI.aH cyHr. J\OCHJI 6yJIraH 6YIJJJIHI\
tIYI\YPJIHrH 1000-1300 M ,lI.aH (,lloH6acc,lI.a, KYPCK MarHHT aHOMaJIH5ICH,lI.a
Fap6HH EBpOna,lI.a, AcppHKa,lI.a Ba )\HH,lI.HCTOH,lI.a) 3500 MeTpra eT,lI.H:
BYH,lI.aH )KOHJIap,lI.aH tIHI\I\aH tIHI\HH,lI.HJIap ol\ap CYB, lJJaMOJI Ba 6oIJJI\a
npoueCCJIap HaTH)KaCH,lI.a oKCH,lI.JIaHa,lI.H, XHMH5IBHH, CPH3HK HypalJJra
ytIpaH,lI.H. Ep OCTH,lI.aHHecpTb, ra3, CYBJIapHH CYH"bHHTOpTH6 OJIHIJJHaTH-
}KaCH,lI.a ep 103H,lI.a tIyKHIJJ J\OCHJI 6YJIa,lI.H (MeXHKO, BeHeuH5I Ba 6olJJl\a).
CyB OM6opH Ba rH,lI.p03JIeKTp HHIJJOOT IWpHJIHIJJH, 51HrH epJIap OtIHIJJ
KaTTa TeMHp HyJIJIap l\ypHIJJ Ba a,lI.Hp - I\HpJIapHH TeKHCJIalJJ, )KapJIapH~
TYJI,lI.HpHIJJ, KaHaJI l\a3HIJJ, CYH"bHH KyJIJIap (U,HMJI5IHCK, !\aHpOI\I\YM
KaTTal\YPFOH Ba 601JJ1\a)6apno 3THIJJ ep 103aCH peJIbecpHHH, JIaH,lI.lJJacpTHH~
Y3rapTHpH6 106opa,lI.H, 6YHHHr HaTH)KaCH.u.aJ\OCHJI6yJIraH peJIbe¢ T e x -
H 0 r e H p e JI b e p ,lI.e6 aTaJIa,lI.H. Ma.u.aHHH I\YPHJIHIJJJIap, lJJaJ\ap,
I\HIJJJIOI\, caHaTOpHHJIap, 60FJIap Ma.u.aHHH JIaH,lI.lJJacpTra KHpHTHJIa,lI.H.



u Ta6HHH pe.nbe<pHH 6y3HJIHUmra, Ta6HHH
EyH.n.

aH
CYHbHH I\YPH.nMa.nap IlIH 6ymI6 tIHI\MOI\.n.a. Maca.naH,

npOu.eCCHH HyHaJIlillIHra l\?paMa ~ ::: HlfHr aHpHM )f{OH.nap.n.aKynaHHIlIH _
ypMOH.napHHHr KeCH.nH6KeTH(IlIH,)f{ p BJ:r) eKH ep OCTH CyBH lO3aCHHHHr
tIvtIyK cyBHHHr KaMaHHIlIH OI<;ap cy 6uJIHllIH ep lO3aCHHHHr tIyKHIlIHra

J yUpXOK ep.napHH XOCH.n y, th
K)'TapH.'lHIlIH III U H6' e.nbe<p lO3aCH Ba yHHHr .naH.n.llIa't'THHH
0.nH6 Ke.la.n.H. lIlyH.n.

aH
I\H.n p 6H.naH KyH CaHHH Y3rapTHpMOI\.n.a.

HHCOHY3I\Y.1H Ba TeXHIiKa BOCHTaC~r TanCUpU. Ep lO3aCH Ba yHHHr HtIKH
feOJIOrUK npou.eCCMpra OJI.aMH~H.nHHraH HIlI.1ap (KOH l\a3HllI, KaHa.l,

KIiCMH.n.a x.ap XH.n MaI\Ca.n.Jlap.n.aY;HHH .3pHTHIlI Ba 6011Il\a.lap), reO.nOrHK. M60pH 6apno .3THIII , T--0r M 6
CyB 0 . "KH Te3.nallIHllmra O.nH Ke.naJI.H.
npOu.eccHIi ceKIiH.naulliHUmra e (U H CyB oM6opH) .3p03Hll npOu.eccHHIi

nape HY.nIiHH Y3rapTHpHllI Tyro ~ CyBHH TliHHMCH3 TOpTH6 O.nHIlI
ceKHH.naIliTHpa.z:li. E p OCTH.n.a:Ha;I:I~1lI ep OCTHcyBHHHHr KaMa HHIlIHra,
yH.n.

aH
xa.nl\ xy)f{a.nHrH.n.a <p01i.n. r Ba ep I03aCHHH tIyKHllIra 0.lH6

reOJ10rHK npOu.eCCHHHr ceKHH.na~~~H HaXOTa.nalli (6eTOH.nalli eKH .n.apaXT
Ke.na.n.H. Maca.naH, .n.eHrH3 COX.H C B 60CHMHHH ceKHH.naIliTHpa.n.H, CyB
.3KHIlI) a6pa3Hll npou.eCCHHH Bau y a.n.H EyH;I.aH x.o.n.HcaHH tIy.n.nap.n.

a
.oM60PH l\ypHIlI ce.n KeT!i~~ ~y~~~TH. nalliTfa, tIy.nra, CyB 60pHllIH,
eKH .n.aIlIT.nap.n.

a
x.

aM
Kyp HIlIH YllIaMo.nHH .30.1 npOu.eCCHHH ce;<HH.nallI-

HX.
OTa

.n.apaXTJrapliHH .3KH.n6 Ba HKKHHtIH I\HCMJIap.n.
a

KypcaTHJ1-
THpa.n.H. YMyMaH OJIraH.n.a, HP~;~:6 ep lO3aCHHH Y3rapTHpHllI KeHHHrH
raH,ff.eK XX acp TeXHHKa acpH u raH ac .nap.n.

a
I\HJIHHraH HIlI.nap.n.aH

25-30 I1H.n HtIH.n.a )f{y.n.
a

TE.naIlIH6, Y:a HtIK/KHCMHHH TeXHHKa ep.n.aMH.n.a
6Hp HetIa 60p 0llIH6 KeT.n.H. p lO3HHH H CeKHHJIaIlIHIlIHra llHrH CYHbHH
Y3rapTHpHili reo.nOrHK nP.?~~::IHoJIH6 Ke.na.n.H. EyH.n.

aH
TallIl\apH'

.naH.n.llIa<pT.napHH X.OCH.n 6y.n .nalliHiliH eKH Te3.nalliHiliH Ep llIapH.n.a
Ta6HHH reo.nOrHK npOu.eccHH~ ceKHH6y.nca.n.a Y3rapliIlIHra 0.nH6. Ke.na.n.H.
HI\.lHM MHHTal\a.naYHHH

Hr
I\HCMa~a6HaT)l.aH yHyM.nH <poH.n.aJIaHHIlI y;YH

lKaMHllT Tapal\I\HH .3TraH capH~ <p
aH

Ba TeXHHKaHHHr YCHiliH Ty<p
aHJ1

H
Kypalli .n.aBOM.3TaBepa.n.H. JIeKH .. M 6epa.n.HraH ac606 _ yCKyHa.nap.n YO.nHHH cal\.nallira ep.n.a
Ta6HaTHHHr ac ., HH X.03HprH IlIapoHT TaI<;030 I\H.na.n.H.Ba 1\0HyH - 1\0H.n.a.napllpaTH.nHiliH .

33· §. TA6HATHH MYX,O<l>A3AI\HJIHlU

HTH llIapT - llIapOHT.napH opraHHK
Ta6uaT Ba UHCOH. Ta6Ha:: MyX. HB~)f{.naHTHpa.n.H. Arap Illy Ta6HHH

.n.yHeHH LKyM.na.n.
aH

, HHCOH x.
aeT

:H: t raHHK .n.yHe x.aeTHra TabCHp I\H~a
MYX.

HT
llIapOHTH 6y3H.nca·tIH, y .n.K ~YHe BaKH.n.napH HtIH.n.a HHCOH }3

6011I.naH.n.H. EaptIa THpHK °6
praH

: T~PKH6HHH, yCTKH Ty3H.nHIlIMHM y3-~aeT <pao.nHllTM 6H.naH Ta MaTH

rapTHpHllIra 1\0.n.Mp.n.HHHp.u 6 praH Ta6IUiH IlIapoMTra opraHH3MJIap
ATpO<p - MYX.

MTH
ypa Ty .n 0 r M II .n.eHHJIa.n.H. Ta6MaTraupraHyBtIH <paHra .3 K 0 )

MyHoca6aTMHM y KiliH MIll (.3KO.nOfHllHHHr 6Mp I\HCMH o.n.aM .3KO-
o.n.aMHHHr TabClipHHH Te p Ta6HaT Ty3H.nHIlIHHMHr 6Y3H.nMiliH

u .na.n.H O.n.aM TabCHpH.n.a u u (CTIi-.nOfHllCM .n.eHM ',.- H Eab3aH o.n.aMHHHr Kyp - KypoHa
.3Ko.norHll KpH3HCH .n.eo aTa.na.n. . H Ty<paH.nH Ta6HaTHH x.a.noKaT.nM
XHll.nM) TapTH6cM3, .3bTM60pCH3 tpaK~~oc<pepaCHHM 3ax.ap.nM ra36H.naH,6Y3H.nMIlIMra x.aM 0.nM6 KeJIa.n.H. p a
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CyB Ba I\YPYI\.nHKHH tIHI\HH.n.IiJIap 6HJIaH H<pJIOCI\MJIHIlI, x.aHBOHOT Ba
YCHM.nHK.n.yHecHHH I\HpHIlI llIy.nap LKyM.naCIf.ZJ:aH.n.Hp.

X;03HPfH Bal\T.n.a HHCOH Ta6HaTHH HHJI.n.aH- HHJIra TeXHHKa BOCHTa-
JIapH 61i.naH )f{y.n.a Te3 Y3rapTlipMOI\.n.a. EyJIap.n.aH 6ab31i 6lip <paKT.napraTyXTaJm6 yTaM1i3.

Ep llIapli.n.a o.n.aMHHHr KynaHMiliH KeHIiHrM 100 HIi.l.n.a 4 MapTa HKKIi
6apo6ap,n:aH KynaHraH, 2000 HIi.n.n.a Ep llIapM o.n.a~-1JIapM7 MWIJIHap.n.ra
eTa.n.1i (EMT Mab.nyMoTli.n.aH).

O.n.aMJIapHMHr Ep llIapli.n.a 6yH.n.aH Tei KynaHM1lI1i y.1apHM 031i1\ _ OB-
l\aT, KIiHIiM - KetIaK, Typap - )f{OH 61i.naH TabMIiHJlallIHH Tal\030 I\Ii.na.n.li.
Mab.nyMKIi, I\YPYI\JIHKHHHr 70% H .n.aH 1\1i1lI.n01\ xYJKa.nHfH.n.a <poH.n.a-
.naHHnMaH.n.M. ~YPYI\JIHKHMHr 1\0.nraH I\HCMHHH llpMHclirHHa .3KHH MaH-
.n.OHH 6YJIli6 (15%) .l\o.11'aHH llIax.ap, 3aBO.n., CyB oM60pM, TeMHp HY.l,
a.3po.n.pOM Ba aXOJIM llllIaH.n.HraH I\YPH.nHIlI.nap 6H.naH 6aH.n.. JIeKHH Illy
03fHHa JKOH.n.aHyHyMnH, TapTH6.nH <poH.n.aJIaHHJIMaH.n.H,6ab3aH Ta6HHH
llIapoHT 6Y3M~la.n.H. MaCaJIaH, tIytIyK CyB Maca.nacli, xap 6lip KHllIm:a
<pal\aT HtIMilira YPTa Xlic06.n.a KaMIi.n.a 6Hp cyTKa.n.a 2 .n cap<p 6YJIa.n.H.
X03HP KaTTa llIaxapJIap.n.a, caHoaT KOpXOHa.JIapH.n.a, HIlI.na6 tIHl\apHIlI.n.a,
I\HIlI.l0K; xY)f{aJIHfH.n.a Ba llIyHI-mr.n.eK xa.nl\ xYJKaJIHrUHHHr xaMMa coxa-
CM.n.atIytIyK CyB HIlI.naTH.na.n.li. XaMMacliHIi Xlic06.naraH.n.a I1TTIi<p01\IiMIi3.n.a
xap 6lip Klillilira 6lip HIi.n.n.a 1364 M3 (O.H.To.nCTHXIiH, 1981) tIytIyK
cyB KeTap .3KaH. 4ytIyK cyB.n.aH 0I\H.noHa <poH.n.a.naHIiIli XaMMa MaM.naKaT.n.a
TYFpa HY.nra I\YHHJIMaraH.nHfIi ytIyH yHa Xap XHJI tIHI\HH.n.H.nap 6HJIaH
H<p

J
10

c
.naHTMpHili HaTHJKacH.n.a T03a CyBHH eTHIlIMac.nHfH X03HprH KyH.n.a

Fap6 MaM.naKaTJIapH.n.a ce3H.napJIH.n.ap. EyH.n.aH TallII\apli 3aBO.n., <P
a

6PH-
Ka, KOHJIap.n.

aH
tIHI\I\aH 0PTHl\tIa tIHI\HH.n.H, 3axapJIM KHCJIOTa, MHHepaJl-

.nap, l\aHTa HIlIJI3IlI.n.aH 1\0JIraH 1\0JI.n.HI\JIap tIytIyK CyB TapKH6HHH 6y3-
MOI\.n.a. nape, .n.

eH
fH3, OKeaH, Ky.n cyBJIapHra Xap XH.n tIHI\HH.n.H.nap

TaIliJIaHHIlIH.n.aH opraHHK .n.yHeHH I\HpHJIH6 Ken-I III xaB<pH lO3ara Ke.n-MOI\.n.a.

CyB CYHbHH 6HpHKManapHH (MT, CHHTeTHKa Ba .3pHTyBtIH, lOByBtIH
.3pHTMaJIap, KHCJIOTaJIap) .3pHTH6 HYI\ I\HJIo.nMaH.n.H. AMepHKa, AHr.nHll,
<I>paHI..I.Hll Ba 60IlII\a KanHTa.nHCTMK MaMJIaKaTJIap .n.eHfH3ra TallI.naHraH
tIHI\HH.n.HJIap, pa.n.HoaKTHB MOManap llIeJIb<p 30HaCH.n.arH opraHHK .n.YHe-
HH I\HpH.nH6 KeTHliIHra ca6a6 6Y.nMOI\.n.a. EyH.n.aH 3apapnH tIHI\HH.n.H.napra
tIeK I\YHHIlI MaK;ca.n.H.n.aBHpJIalliraH MHJI.naT .nap TaIlIKIi.nOTH K;OIlIH.n.a
Ta6HaTHH MYXO<pa3a K;H.nHIlI ·KeHrallIli TaIlIKH.n K;HJIraH 6Y.nH6, TerHIlIJIH
K;OHyH Ba K;apopJIap HllIJIa6 tIHK;HJI.n.H.By COBeTfaxaMMa .n.aB.naT BaKH.n-
JIapH K;aTHallIa.n.H Ba yJIap TefHllI.na JKOHJIap.n.a MyHTa3aM TeKIlIHPHIlIJIap
YTKa3M6 Typa.n.HJIap. COBeT .n.aBJIaTH.n.a Ta6HaTHH MYX.0<pa3a K;H.nHlli
KOMHTeTH MaB*Y.n.· CCCP.n.a Ta6HaTHH Myx.0<pa3a J<;HJIHllira KaTTa Ma6-
.1aF ca P<P I\H.1HHMOl\.n.a.

34- §. EP ).lAfH 3H).lOfEH npOl.{ECCJIAP
YMYMHA TYlUYHlJA

Ep.n.afH 6yJIa.n.HraH npou.eccJIap ByJIKaH OTH.nHlliH, 3HJI3MJIa, Tor
XOCHJI 6YJIHlliM, K;YPYK;.nHKHH CyB 60CHllIH eKH CyB J<;aHTHlliH Ka6M xa-
paKaTJIap .3 H.n. 0 r e H npou.eCCJJap .n.e6 aTaJIa.n.H. Ep.n.afH 6ex.Iic06 .3Hep-
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DIH TabCHpH,ll.aH )KHHCJIapHHHf enun :X;OJIaTHBa TapKH6H y3fapa,ll.H,
6ypMaJIH TOFJIaP, ByJIKaH X.apaKaTJIapH,ll.aH0pOJIJIap :X;0CHJI6yJIa,ll.H. Ep
l\aTJIaM,'1apHHH y3rapHWH,ll.aH :X;OOIJI6yJIraH :x;ap XHJI CTpyKTypaJIapHH
ypraHyB4H reOJ'IOrHHHHHr CO~aCHreo l' e K l' ° H H K a ,ll.eHHJIa,ll.H.

Ep nYcTH,ll.arH H4KI1 ':lH,ll.OreH:x;apaKaTJIap l\aTJIaMJIH eKH l\aNlaMCIl3
5lXJII1T eTI\H3HI\JIapHiI HOPM3JI hHWHHH y3rapTHpa,ll.H. !\aTJIaMJIap eH
TOMOH,ll.aHCHI\JlJIHWI1,ll.aH6ypMaJIaHa,ll.H, THK TabCl1p I\HJIfaH Ky4,ll.aH .3ca
CIlHa,ll.H, ,ll.ap3JIap :A;0CHJ'lI\HJ1l16 6yJIaKJIapra a)KpaJIa,ll.H Ba HHJ\051T6Hp
I\HCMH KyTapHJIH6, HKKHH4H I\HCMH 4yKHWH MyMKHH.

!\aT,'1aMJIapHHHr Y3ra pHWH H4KH J\apaKaTra 60FJIHI\,ll.Hp. By J\a-
paKaT,ll.aH 6ypMaJIaHHW, 4yKHW, KyTapHJIHW, ep epHJIHWH, KaTTa - KaT-
Ta naJIaXCaJIapHHHr CHJ1)KI1WHBa 60wI\a XHJI TeKTOHI1K cTpyKTypaJIap
J\OCHJI6yJIa,ll.H. TeKToHHK :x;apaKaTJIap HKKI1 XHJIra oporeH Ba .3neHpOreH
J\apaKaTfa 6YJlI1Ha,'I.H. OporeH

1
:x;apaKaTJIap y3 HaB6aTH,ll.:;J.nJIHKaTHB

(6ypMaJIaHHw) Ba ,ll.H3blOHHKTHB(Y3HJIMa)TypJIa pra 6yJIHHa,ll.l1.
3neHporeH (Te6paHMa) J\apqKaTJIap ep nycTH acpHH Te6paHHWH,ll.a

y3 H¢O,ll.aCHHHTonraH. .
TeKTOHI1KCTpyKTypaJIap opaCH,ll.a l\aTJIaMJII1, ,ll.ap3 KeTraH Ba a)KpaJI-

faH CTpyKTypaJIapHH K)'PI1W MyMKHH.
1. !\aTJIaMJIH CTpyKTypa ,ll.e6 ,ll.eHrH3, KyJI, I\YPYI\JIHK)),a TynJIaHfaH

MexaHHK, XHMHHBHH Ba opraHHK )KHHCJIapHHHr Ta6HHH 6y3HJIMaraH
¢OpMaCl1ra aHTHJIa)),H.

!\aTJIaMJIH CTpyKTypaJIapra )KHHC I\aTJIaMJIapHHHHr ropH30HTaJI eKH
6Hp 03 I\HHwaHH6 eTHWH KHpa)),H. BYH,ll.aH J\OJIaTHH O,n,ll.HHTeKToHHK
J\apaKaTra aJIoI\aCH Hyl\ )),e6 J\Hc06JIaHap 3,ll.H. .x.aI\Hl\aT,ll.a 3ca eTI\H3HI\-
JIapHHHr eTHW J\OJIaTHacocaH ep nYcTH,ll.arH J\apaKaTJIapra 60FiIHI\)),Hp.
Arap ep nYCTHHHHf 6Hp I\HCMH aCTa - ceKHH 4yKca eKH aKCHH4a Ky-
TapHJICa, wy )KOHra 4yKa,ll.HraH )KHHC l\aTJIaMJIapHHHr eTHWHwy )KOHfa
MOCJIaWH6I\H51eKH ropH30HTaJI 6yJIa)),H(40 - pacM)

Ep nycTH)),arH J\apaKaTJIap Ty¢aHJIH )),eHfH3 rOJ\ I\YPYI\JIHKKa 6oCTH-
pH6 KHpa,ll.H, f0:X; 0pI\ara 4eKHHa)),H, 6yHHHr HBTH)KaCH)),a)),eHrH3 OCTH)),a
TynJIaHyB4H 4yKHH)),HJIap 6HpH HKKHH4HCHra HHc6aTaH CyB 60CTHPH6
KHpraH)),a 6Hp XHJI TapTH6HH cal\JIaca, CyB l\aHTraH)),a aKCHH4a J\OJIaT-
,ll.a6yJIa)),H.

Ep nycTH)),a J\OCHJl6yJIraH 'IyKHH)),HJIap l\aTJIaM CKH I\aBaTJIap WaKJIH-
)),aeTa)),l1. !\aBaT ,ll.e6yCTH (KpOBJI51)Ba OCTH(nO,ll.OwBa)TOMOHJ{)),aH4erapa-
JIaHyB411 lO3a 6HJIaH a)KpaJIraH, 6Hp XHJI TapKH6)),aH H60paT 6yJIfaH
5lXJIHT eTI\H3HI\I\a aHTHJIa)),H.

!\anaTHHHr yCTH Ba OCTKH4erapacHHH 6HpJIaWTHpyB4H THK 'IH3H1\HHHf
y3yHJIHrH l\aBaTHH J\aI\HI\HH l\aJIHHJIHfHfa TeHf 6yJIa)),H. !\aBaTHHHf
ep lO3aCI1ra'IHI\H6 TypraH I\HCMHKypHHraH l\aJIHHJ1HK)),eHHJIa)),H.

.x.OCI1JI6yJIraH J\ap l\aH)),aH 6HpJIaM4H )KHHCl\aBaTHHH HOpMaJI J\OJIaT-
)),aH y3rapH6 1\0JIraHJIHrHHH, yJIapHHHf eTHw 6yp'IarHHH Ba a3HMYTHHI1
TOF KOMnaCH 6liJIaH aHHI\JIaHa)),H (41 - pacM).

a) Ep nYCTH,ll.a Te6paHMa-9IleHporeH :x;apaKaTJlap. BH3ra I\aTTHI\
aBa MycT ~KaM 6yJIH6 Kypl1HraH ep nycTHHHHf 6ab3li )KOHJIapH KyTapH-

,/It'II/l.IJ lO,Jacl.l

.(1l1C1/(n:OU/ rl.l./7

/

/!t'ltcl.l,J 1O.JC1C'l/.

JHf6 6owl<' uE ' u 'la )KOHJIaplf 3ca aCTa· ceKHH U

P nyCTHHflHr 6yH,ll.aH :x;apaKaTH u 4YKli6, 5lbHH Te6paHlf6 TYpa,ll.H
3ca 3 n e H p ° f e H e 3 M (f e 3neHporeH J\apaKaT, np0I.I,eCCHIfHf u3~
,ll.6~6aTaJIa,ll.H.AcplfH Te6paHH~JI~4paepMaTeplfKJIap TYFHJIIfWIf) npoI.I,e~clf

yJIa,ll.H. lO3aCHHlfHf KeHf MaH,ll.OHIf,ll.aCO,ll.IfP
K;'aTJIaMJIap,ll.aHH60paT ,ll.eHrH3 ..

JIap,ll.a TOnlfJIHWH Ba yJIapHHHr K eTI\H3IfI\JIaP.~HHHf :x;aMMa MaTepHK-
OHTHHeHTaJIeTI<'1f3HI<'JIap6

'l 'l IfJIaH I\on-



JIaHraHJIHrH yTraH reOJIorHK
,naBpJIap,na 6Hp He'-laMapTa ep
nyCTH,na acpHti Te6paHHWJIa-
pH 6yJIraHJIHrH,naH ,napaK 6e-
pa.nH. 5y J\apaKaTJIap J\03Hp
J\aM ,naBOM3TMO~a.

3netiporeHe3 npOueCCHl\HP-
FOl, '-IH3Hl\JIapHHHr )'3rapHWH-
,na atiHHl\Ca 51l\I\Oll aKC 3Ta,nH.
)leHrH3 COJ\HJIJIapHHHHr

u

6ab3H
ep.lapH,na CYBHHHf l\aHTHWH:
HH KY3anlW MyMKHH. 5yH,naH
J\o,nHCa e ,neHfH3 CaTJ\HHHHr
nacatiHIllH eKH ,neHfH3 COJ\HJIH-
HHHf KyTapHJ1HIllH,napyti 6epa-

)l.H. u" l--

l\YPYl\JIHKHHHr '-IyKHWH eKH 42- paCM. TYPTJlaMlJH JlaBp MY3 60cHlllHJlaH Ke-
,neHfH3 caTJ\HHHHf KYTapHJIHIllH i'lHH <PHHoCKaHJlHHaBHllHHHfKYTapHJlHlllHHH Kyp-
HaTH)KaCH,na,neHfH3 TpaHcrpec- caTyBlJH H30aHa6a3.

CH5ICH1 By)Ky,nfa KeJIa,nH B3
l\YPYI\JIHKHHHr aHpHM l\HCM~apHHH CYB 60ca,nH. l\YPYl\JIHK,naH ,neHfH3
cyBH l\aihca perpeCCH5I ,nemwa,nH. u u

TpaHcfpeCCH51 6HJ1aH pefpeCCH5I npoueccH 6Hp x~JI,na 6YJ1Ma
u

H,nH.
5y J\o,nHCaJIapTeKToHH~ J\aP:KaTJIap HaTH)K~~H,naep nycTHHHHf aHpHM
)KoJ:'lJ1apHHHHf'-IyKHIllH eKH KYTapHJIHwH,na pyH 6epa,nH.

3neHpofeH J\apaKaT J\aMMaepJIap,na J\ap XHJIBal,T,naBa TypJIH'-Ia Te3J1IIK-

,na 6yJIa,nH.
Ep nycTH J\apaKaTHHH KypcaTyB'-IH 3Hf 51XWH MHCOJIJIap,naH 6Hpll

AneHHHH 51pHM 0POJIHHHHf CepanHc COJ\HJIH,narHH60,naTxoHa MHHopa-
JIapH,na ,neHfH3,na 51Ill0B'-IHMOJIJIIOCKaJIap}HfaH H3JIap, 6y ep,na 6Hp HetIa
MapTa ,neHrH3 6yJIH6 l\aHTfaHJIHfHHH KypcaTa,nH~ ..

CepanHc cOJ\HJIJIapH J\03Hp aCTa - ceKHH tIyKaeTraHJIHrH ca6a6.'l1l
.I\acp yCTyHJIapHHH 2,5 M ratIa CyB l\onJ1araH.

5yH,naH Tawl,ap~ TapHxHH MaTepHaJI.;ITapfa l\aparaH,na, CKaH,nHHa-
BH5ICOJ\HJIJIapH100 HHJ1,na100-120

u

CMKyTapHJIMoI\,na. (42- eacM). u

~

Ep nycTH 6ab3H )KOHJIap,na KyTapHJICa, HKKHHtIH )KOH,na tIYKa~H.
MacaJIaH, 5aJITHKa ,neHrH3HHHHf )KaH~6Hll COJ\HJIH ceKHH-aCTa tIyK-
MOl\,na. llIHMOJIHll ,neHrH3, J1a-MaHIll 6yF03H, l\opa ,neHrH3~HHf CyXyMH
aTpoqm,nafH cOJ\HJIJIapH Ba llIHMOJIHll AMepllK HHHf Illapl\HH cOJ\HJIJIapH
J\aM,na ABcTpaJIH5I MaTepHrH cOJ\HJIJIapHJ\aM'-IYK~oI\,na.

KOHfO ,napecHHHHr ATJIaHTHKa oKeaHHra l\YHHJIa,nHfaH l\HCMH tIYl\YP
tIyKKaH. 5y ,napeHHHf 3CKH Y3aHH OKeaH caTJ\H,naH 3300 M tIYl\ypJIHK,na
6yJIH6, yHHHr y3yHJIHrH COJ\HJI,naHoKeaH HtIKapHCHfatIa 130 KM ra 60pa,nH.

S'36eKHcToHHHHf TOFJIHpaiioHJIapH HeoreH ,naBpH,naH60IllJIa6 J\03HP-
ratIa KYTapHJIMOI\,na. 5yHH 3JIJIHK 6eIll llHJIJIHK ,naBJIaT H.~BeJIHpOBKac~-
,naH KypHIll MyMKHH, 51bHll AMy,nape 6oWII-DaH)K ,napecHHHHr l\YHH
OI\HMHra HHc6aTaH wy yTfaH ,naBp HtIH,na2,15 M KyTapHJIraH.

1 TpaHczpeCCUfl JleHfH3HHHf J<;YPYJ<;JlHKKa6ocTHpH6 KHpHlllHJlHp.

Ep nycTHHHHf acpHll Te6paHHWH <pal\aT ,neHfH3 COJ\HJJJIapH,nafHHa
3MaC 6aJIKH MaTepHK HtIKapHCH,naJ\aM Ky3aTHJJa,nH.MaCaJIaH, <PpaHUH5I-
HHHf' aJ:'lpHM )KOHJIapH, AJIbn TOFJIapHHHHr 3TaKJ1apH Ba 50,neH KyJIH
aTpO<pH,llIHMOJIHll AMepHKa,na MHtIHfaH KYJIH COJ\HJ1JJapH,THHtI oKeaHH-
,Ram Map)KOH opOJJJIapH J\aM aCTa - ceKHH '-IYKMOl\,na. 5yH,nall MHCOJI-
.'lapHH KynJ1a6 KeJITHpHIll MyMKHH.

Ep nycTH,nafH J\03HPfH J\apaKaTJJapHH aHHI\ yJJtIaw,na reo,ne3HK
ac606Jla p,naH <poH,naJIaHHJIa,nH.TOF )KHHC.lapH l\aT JJaMJJapHHHHr eTHIll
XO.laTHHH yJl'-1alll 6HJIaH 3neHporeH J\apaKaTJlapHHHr ep nycTHra 6yJIfaH
TabCHpH aHHI\.laHa,nH. reOJIOrHK Ba reMop<POJIOrHKKeCHMJJap,TOF :iKHHC-
JIapllHHHf eTHWWaKJIJ1apHHHHraHaJIH3HJ\aMKaTTa ep,naM6epa,nH.

1862-1932 llHJIJIap,narH HHBe.'lHpJIaWJIapHHHr HaTH)KaJIapHHH TeK-
wIlpll6 KypHJJfaH,na, x.HMOJ1aH6HJIaH ram ,napecH ypTacH,na )KOHJIaWfaH
llIHMOJIHll x.HH,nHCToHHHHrKyn l\HCMH 6Hp HHJI,na 18,2 MM, 100 llHJI,na
1,8 M KyTapHJ1faH. 5aHopac IllaJ\pHHHHf IllHMOJIHH l\HCMH 3Hf Kyn Ky-
TapllJIfaH.

Ep nycTHHHHr BepTHKaJ1 Te6paHMa J\apaKaTH,naH Tawl\apH, ro-
p1l30HTaJ1 J\apaKaTH J\aM 60p,nHp. MaCaJ1aH, IOl\OPH 50BapH5I AJIbnH-
HHHf WHMOJ1HHtIeKKaCH,nafH TpHaHfyJ151UHOHnyHKTJIap 1801 Ba 1905
HH.1J1apMo6aHHH,na MIOHxeH IllaJ\pHfa-IllHMOJIHH-lllapl\l\a l\apa6 0,25-1 M
cypHJ1raHJIHrHHH KypcaTfaH.

KeHHHfH HeOTeKTOHHKTeKIllHpHWJIapra Kypa DOMHp TOFJIapH J\aM
)KaHy6,naH WHMOJ1faTOMOHaCTa - ceKHH CHJ1)KHMol,,na. .

Ep TapHxH,na Ba pHBO)KJIaHHwH,naTeKTOHHK J\apaKaTJIap MyTTaCHJI,
.TIeKHHrOJ\ Te3, rOJ\ CYCT 6yJIH6 TypraH.

OporeH x.apaKaTJIap. OpofeH J\apaKaTJIap acocaH HKKHfa: 6ypMa-
JlaHHW J\OCHJII\HJIyBtIH Ba a)KpaTyBtIH J\apaKaTJIapra 6YJIHHa,nH. 5ypMa-
JIaHHW XOCHJ1 I\HJIyBtIH J\apaKaTJIap,naH 6ypMaJ1aHraH cTpyKTypaJIap
nafi~o 6§JIa,nH. 5yH,naH cTpyKTypaJIap l\aBaTJIH tIyKHH,nH eTI\H3Hl\JIap-
HIlHr eH TOMOHH,naHCHl\HJIHIllH HaTH)KaCH,na6yKHJIH6 KeTHIll,naH J\OCHJI
65·.la,nH. EH TOMOH,lI.aHClll\YBtIH Ky'-l MYB03aHaTHHHHf HHc6aTHra Kypa
6ypMaJIaHraH cTpyKTypaJIapHHHf 3HH, 6yHH, y3yHJIHfH, 6aJIaH,nJIHrH Ba
HHX05lT, yMyMHH IllaKJIH y3rapa,nH. 5ypMaJIaHfaH CTpyKTypaJIapHHHf
MOp'<pOJIOfH5ICHfal\apa6 J\OCHJI 6YJIHill ca6a6JIapH Ba HtIKH Ty3HJ1HWH
aHHI\J1aHa,nH. 5yH,naH CTpyKTypaJIap Ta6HaT,na 6Hp HetIa XHJI 6yJIH6
acocHHJlapH: aHTHKJIHHaJIbBa CHHKJIHHaJIbeKH I\ y III 0 l\ 6 y P M a ,n H p.
l\aBaTJIH '-IyKHH,nHJlap eH TOMOH,naHCHI\HJIHWH TY<PaHJIHJ\OCHJI 6YJIH6,
I\aBapHl\ Ba 60THl\ WaKJI,na 6yJIa,nH. 5yKHJIraH l\aBaTJIapHH l\aBapHl\
KIlCMHfa a H T H K JI H H a JI b, 60THI\ l\HCMHra C II H K JI H H a JI b 6yp-
!\ia ,ne6 aHTHJIa,nH. AHTHKJIHHaJ1b Ba CHHKJIHHaJIb6ypMaJ1ap eHMa - eH
ytIpaca, yJIapHH l\YIllOl\ 6ypMa ,neHIIJIa,nH.AHTHKJIHHaJIb 51,npo,naI\a,nHMrH,
CHHKJIHHaJ1b51,npo,na3ca, aKCHH'-Ia,ewpol\ )KHHCJIap )KOHJIawa,nH.

5ypMaJIa pHHHr I\aHOTJIapH,na l\aT J1aMJIap 6Hp TOMOHra eH,nolllfaH
6yJla,nH.

AHTHKJIHHaJIb B3- CHHKJIHHaJIb 6ypMaJIa p l\aHOTJIapHHHr TyTawraH
l\HCMH l\ Y JI <p ,ne6 aTaJIa,nH. 5YKHJ1Ma I\YJI<PyJIapHHHf ypTacH,na I\a-
BapHl\ eKH 60THl\ l\HcMH,na 6yJIa,nH (43 - pacM).

l\aTJIaMJIapH eTHl\, l\HHIllaHfaH, KeHr ryM6a3cHMoH, aF,napHJlfaH
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J
43- paCM. EyKHJIMa 3JIeMeHT.napH:
a - a - aHTHKJlHHaJlb llIapHHpH. 6 - 6' - CHH-
KJlHHaJlb. 8 - 6YKHnMa 6aJlaH,l\JlHrH. 1. 2. 3 - 6y-
KHJJM3 J<3HOTJJapH. 2. - aHTMKJIHH3nb 3HB, e-
CHHKJlHHaJlb 9HH. a - 6YKHJlMa 6YP'larH.

44- pa~M. CIlHKJIHHaJIh (1) sa (2) 6YKIlJIM1lJJap-
Zlarll y~ 103aCIl: a - al, 6 - 61 sa XOKa30JIap
aHTIlKJIIlHaJIb wapHllpllHH H<po.llaJIaii.llll.

6yKHJI MaJIap I\YJIepli KeHf Ba SlXIllH Tapal\I\HH 3TfaH 6yJIH6, l\aHOTH x;aM
KeHf 6yJIa,ll,H.

AHTHKJIHHaJIb Ba CHHKJIHH3JIbl\yJIepJIapHopaCH,lI,amMacoepa Q y P M a
6 a JI a H ,lI,JI H f H ,lI,e6 aTaJIa,ll,H. 5ypMa l\aHOTJIapHHHHf ypTa I\HCMH
OpaCH,lI,arH Macoepa yHHHf .3HHfa TeHf.

5ypMaJIapHHHf 6am:lH,lI,JIHfJ16Hp XHJI l<,aTJIaMJIapfa}\apa6 YJIlJaHlmi,ll,aH
yJIa pHHHf I<,HeCHHH KaTTaJIHfH KeJIH6 lJHl\a,ll,H. 5ypMa .3HHHH aHHI\JIaIll
epal\aT ep 103aCH,lI,aOlJHJIH6 I\OJlfaH K.HcMHfa TefHIllJll1,l1,Hp.

5ypMa l\aHoTHHHHf ep 103aCH 6HJlaH 'KeCHIllfaH )KOHH,lI,ayHHHf 6yp-
'lam X;OCHJI6YJIa,ll,H (l\aTJlaMHHHf TyIllHIll 6yplJafH). ETHI\ 6YPMaJlap,ll,a
6yplJaK feoMeTpHK ycyJl)Ja Ty3HJlfaH KyH,lI,3JIaHf KeCMaJlapfa l\apa6
aHHI<,J1aHa,ll,H.

.' 5 y P M a III a p H H P ~-.3Hf MYX;HM.3JIeMeHTJlap,ll,aH6HpH,lI,Hp.5ypMa
l\yJIepH,lI,afH K.aTJIaMJlap 6yKHJlMacHHH TyTaIllTHpyBlJH Hyl\TaJlapfa III a'p-
H H P ,lI,eHHJla,ll,H.lIlapHHp epal\aT 6Hp l\aTJlaM,lI,afH 6yKHJlfaH HYI\TaJlapHH
TyTaIllTHpa,ll,H. lIlYHHHf y'lyH x;ap l\aHcH 6ypMaHHHf Ty3HJIHIllH,lla He'lTa
l\aTJlaM 6yJIca, IllyH'!a rnapHHp YTKa3Hlll MyMKHH (44 - pacM).

5YPMaH~Hf x,aMMa rnapHHpH 0pK.aJlH yTyBlJH 'IH3HI\, SI'bHH yHHHf
reoMeTpHK ypHHHH X;OCHJIK)iJlYB'IH 103a T e K H C JI H K )I.eHHJla,llH.

5y TeKHCJlHKHHHf MYX;HM xycycH5JTJIapH,llaH 6HpH lllyKH, Y TyFpH
6YPMaJI~r,lla cHMMeTpH5JTeKHCJIHfH 6YJla OJla,ll,HBa yHH TeHf HKKH 6y-
JIaKKa 6y J1a,llH.

'9'1\ TeKHCJIHfH y3HHHHf 6ypMa,lla TyTfaH ypHH 6HJlaH yHHHf MOpepOJIO-
m5JCHHHaHHI\J1aH,llH.lIlYHHHf y'lyH Yl\ TeKHCJlHrHHH x;aI\HI\HH x;o'J1anIHH
aHHI\J1arn 6ypMaHH TaCBHpJlalll,lla KaTTa ax;aMH5JTfa3fa.

'9'1\ TeKHCJlHfHHHHf ep 103aCH6HJIaH KecHlllH6 X,OCHJIKHJlfaH 'IH3HFH
6 y P May ~1\ H ,lI,eHHJIa,llH.KyntmJlHK KapTaJlap,lla Ba TeK OHHK cxeMa-
JIap,lla 6ypMaJlapHHHf TeKHCJlHK,lI,a3faJlJlafaH ypHH, 5J'bHH 6ypMa YI\H
aKC 3TTHpHJla,ll,H.

EypMaJIap KJIaCCHepHKau,HSlCH. S'I\ 103aCHHHHf fOpH30HTaJI x,OJlaTHra
HHc6aTaH TyTfaH ypHHra l\apa6 6ypMaJlap TyFpH, I\HHlllHI\, aF,lI,apHJlfaH
Ba eTHI\ 6YJla,ll,H(45 - paCM).
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45· pacM. 5ypMaJIap cxeMaCIl:
a _ HOP~f a.n, 3HTHKJlHH3J1b, 01 -:- al - CHHKJIBR3Jlb. f-nnHFHQCHMOH 6YKHJlM3 (3HTHKlJHHaJJb) 8 -

J<;1l11WIlI\CHHKJlllllaJlb, c - af,l\apHJlraH 6YKIlJlMaJlap.

S'I\ TeKHC.1HfH Ba l\aHOTJlapH 6Hp-6HpHfa rrapa.1JJleJl6)'.lraH 6ypMa-
.1Jap H 3 0 K 31H H a JI 6 y P M a JI a p X;Hco6.1aHa,ll,H. !\aHoT TeKHCm1K-
JlapHHH fOPH30HTfa .3HKaHHlllHra l\apa6 y,lap T)'FPH, aF,lI,apMa Ba eTlil\
XHJlv'lapfa 6YJIHHa,ll,H.AHTHKJlHHaJlb Ba CHHKJ1HHaJlJIap,ll,a6ypMa l<;aHOT-
JlapHHHHf 6yplJafH ropH30HTra HHc6aT2H 90° ,lI,aHKaTTa 6)/Jlca, e Jl rr H -
F H 'I C HMO H 6 Y P M a ,lI,e6 aT3.1a,ll,l1. YJlap,ll,2 YI<; TeKHCJlHfH rraC1Ta
eKH lOl\opHra TapaM-TapaM 6yJ1H6 KeTa,ll,ll. Em;HFlllJCHMOH 6ypMaJlap
rraH,lI,O6yJlfaH,lI,a, TOF )KHHCJlapHHHHr «eJlrrHFH'i»ra TyrpH KeJlfaH l\aT-
JIaMJIapH KyrrHHlJa rnyH,llaH cHI\HJla,lllIKH, 6ypMa.lap HlJH,lI,aOpOJI Tap3H,lI,a
TOF )KHHCJIapH,lI,aH6Hp I\HCMHY3HJlH6 1<;0.1J3,llH.6y 6YKHJlMaHliHr 33HJlraH
51,lI,P 0 C H ,lI,e6 aTaJla,ll,H (46 - pacM). KeHf, TeKHcpOl<;fyM6a3fa Ba THK

l\aHoTfa .3fa 6yJlfaH 6ypMaJlap
caH,lI,Hl\cHMOHeKH I\YTHCHMOH
6ypMaJlap ,lI,e6aTaJla,ll,H.

Ta6HHH lllapoHT,lI,a KyrrHHlJa
6ypMaJlap rnaKJIHHHHf feOJlO-
f1IK rrp0l.l,eccJlap Ta'bCHpH,lI,a
Y3rapfaH 3J1eMeHTJlapHHHYlJpa-
THlll MyMKHH. AHTHKJlHHaJIb
fyM6a3J1ap KyrrHHlJa .3P03H5J
HaTH)KaCH,lI,aeMHpHJIH6 KeTa,ll,H,
CHHK:mHaJl.lap .3ca ep 6aFpH,lI,a
1\0Jla,ll,H.lIlYHHHf ylJyH feOJlOf·
.1ap Ky3aTHlll oJlH6 60pfaH,lI,a
6ypMaJlapHlIHf l\aHoT I\HCMHHH
TalllKHJl 3TyBlJH TOF )KHHCJlapH
l\aT.laMJlapHra r<;apa66ypMaHHHf
eMHpHJlH6Ba 'IyKH6 KeTraH I\H-
CMJIapHHaHHI\JlaH,lI,HJlap.

5ypMaJlapHHHf lllaKJlH Ba
cTpyKTypacHHH epal\aT yH,lI,aH
TOF )KHHCJlapHHHHf X;0CHJI 6y-
JlHlll lllapoHTHfa, elllHfa, KeT-
Ma-KeT e1TaHJlHfHfa Ba'TapKH-
6HHHHf XHJIMa-XHJlJlHfHfa I\a-
pa6 TyFpH aHHI<;Jlaill MyMKHH.

46- pac~1. Fap6Hii Dow:p.Llam (Ka6YTl\OsY3) eJI-
naFlllJCHMOH 6ypMa.



AHTHKJIHHaJIb 6ypMaJIap KeCMa.u.a l\aH.u.ai1 WaKJI.u.a 6yJIHWH.u.aH l\aT'bH
Ha3ap, yHHHr H.u.pOCH.n:a(Yl\ 6yi1H4a) :x,ap .n:OHM 3Hr l\a.n:HMrH )l{HHC.1ap,
l\aHOTJIap.u.a 3Ca ew )l{HHCJIap )l{oi1JIaWa.n:H. CHHKJIHHaJIJIap H.u.pOCH.n:a
aKCHH4a, ew )l{HHCJIap, l\aHOTJIapH.n:a l\a.n:HMrH )l{HHCJIap )l{oi1JIaWraH
6yJIa.u.H.

KyH.u.aJIaHr KeCMaJIap.n:a6ypMa WapHHpJIapH :x,ap.n:OHMTyPpH, ropH30H-
TaJI 4H3HI\JIap 6YHH4a 6yJIaBepMai1.u.H. O.u.aT.n:ayJIap TYJII\HHCHMOH6YJIH6,
6Hp )l{oi1.u.a rOpH30HT TeKHCJIHrHra HHC6aTaH 4yKKaH, 6owI\a )l{oti.u.a
KYTapHJIraH 6yJIa.u.H. lIlapHHpHHHr 6yH.n:aH TYJII\HHJIaHHWH y H .u.y -
JI HUH H .n:e6 aTaJIa.n:H (KH4HKPOI\ TyJII\HHJIapHHHr :x,OCHJI 6YJIHWH).
BypMaJIapHHHr YI\JIapH :x,aM :x,ap .n:OHMTyPpH 4H3HI\ WaKJIH.n:a 6YJIMaH.n:H.
Y JIapHHHr 3rpH - 6yrpH WaKJI.u.amCH reOJIOrHH.n:a C H r M 0 H.n: JI a p
.u.e6HOMOJIraH.

lIlapHHpJIapH ropH30HTaJI, Yl\ TeKHCJIHm BepTHKaJI 6ypMaJIap HOp -
M a JI 6ypMaJIap.u.Hp. YJIapHH ropH30HTaJI TeKHCJIHK.n:a KeC~JICa, l\aT-
JIaMHH TaWKHJI 3TraH )l{HHCJIap lO3ara i1yJI - i1yJI WaKJI.u.a 4Hl\a.u.H. By
HyJI - HyJI l\aTJIaM aHTHKJIHHaJIJIap YI\H 6YHH4a 3Hr l\a.u.HMrH )l{HHCJIap-
.u.aHTy3HJIraH, CHHKJIHHaJIJIap YI\H 6YHH4a 3ca ew )l{HHCJIap.u.aHTy3HJIraH
6yJIa.u.H. 3rpH - 6yrpH WapHHpJIapra 3ra 6yJIraH 3HH Ba 6yHH 6Hp XHJI
y3yHJIHK.n:am 6ypMaJIap KaJITa 6 p a x H a H T K JI H H a JI b 6ypMa .n:e6
aTaJIa.u.H. ByH.u.ai1 aHTHKJIHHaJIb 6ypMaJIap.n:arH l\aTJIaMJIap OCTHAa Ty3
TyrrJIaHraH 6YJIH6, yJIap ropH30HTaJI :x,oJI.u.aKeOIJICa, .n:oHpa WaKJIH.u.afH
KOHTypJIapra 3ra 6yJIa.u.H.

Top )l{HHCJIapH l\aBaT JIapu l\aJIHHJIUrUHUHr Y3ra pHWHHU TeKwHpHw
KaTTa aMaJIUH a:x,aMHHTra 3ra. BypMaHuHr KyTapUJIraH Ba 4YKKaH (60T-
raH) I\HCMJIapH.u.a )l{HHC l\aJIUHJIHrH opTu6 6opa.u.H, 6y :x,o.n:Hca 6HpOp
l\aHOT l\aJIHHJIHrUHUHr KaMaHuwH Ty¢ai1JIH lO3 6epa.n:H. ByH.n:aH :x,OJI-
JIap.u.a 6ypMaJIa pHYmr l\aHOTJIapu wyH.u.aH cUI\UJIa.n:HKu, HaTH)I{a.u.a
CHI\UJIraH l\aTJIaM l\aHOTJIapU 6yTyHJIaH liYI\OJIH6 KeTa.n:u.

Ep U4KU :x,apaKaTH.u.aH l\aTJIaMJIapHH eH TOMOH.u.aHCUI\HJIUWH HaTU)I{a-
cH.u.a yJIap 15-40° ra4a 6yp4aK :x,OCllJI I\HJIu6 CUHa.u.u Ba 6Hp TOMOHH
(l\aTJIaM) HKKHH4U (eH l\aTJIaM) TOMOHra CUJI)I{H6 4Hl\a.u.H, 6yHra H a .u.Bur
.n:eHUJIa.u.H.

Ha.u.BHr KeHr Ma'bHo.n:a TOP )l{HHCJIapU eTHWHHHHr MypaKKa6 WaKJIH
6YJIH6, eHJIaMa :x,apaKaT HaTH)I{aCH.u.a l\aBaTJIapHUHr 6Hp I\HCMU yTKHp
6yp4aK 6UJIaH CUHH6, HKKUH9:U l\apaMa - I\apwu I\UcMuHuHr yCTHra
CypHJIH6 KeTa.u.H.

Ha.u.BUrJIapHHHr CypUJIHWH 6ypMa OCMa l\aHOTJIapHHHHr :x,apaKaT
3THWH 6HJIaH xapaKTepJIaHH6, 6y :x,apaKaT y3HJIyB4H TeKHCJIHK 6yi1JIa6,
lOl\Opu.u.aH 6ypMaHI1Hr eTraH l\aHoTH yCTHra TOMOH CHJI)I{HH.u.H.Ha.u.BHr-
JIap xapaKTepH Ba WaKJIJIapHra l\apa6 TypJIH4a 6yJIa.u.H. Ha.u.BHr TeKHC-
JIHKJIapHHHr 3HrawraH TOMOHHra l\apa6 TyFpU, 4yKyB4U Ba TecKapH 6)'.1a-
.u.H.BHpHH4HcH.u.a OCHJIraH l\aHoT lOl\OpHra, HKKHH4HcH.u.a rraCTra, Y4HH4JI-
CH.u.aap.n:apUJIraH 6yJIa.u.H. AHTH6 yTHJIraH Ha.n:BHr XHJIJIapU ai1pHM BaI\T-
.n:a 6HTTa Ha.u.BHr.n:a y4pawHwu MyMKHH, 4yHKU yHHHr lO3aCH 3rpH-6yr-
pH 6yJIa.n:H. 3rpH - 6yrpHJIHK .u.e¢opMaUHH HaTH)I{acu.u.a By)l{y.u.ra KeJIa.u.H
Ba ai1pHM Bal\T.u.a Ha.n:BHrJIapHH TaWKHJI 3TraH TOP )l{HHCJIapHHllHr
TypJIU - TyMaHJIHrHra :x,aM 60FJIHI\ 6yJIa.u.H.

Ha.u.BHrJIap 6ypMaJIapHH 3HHra Ba 6yi1Hra KeCH6 yTa.u.H. KyrrHH4a

yJIap rpyrrrra - rpyrrrra 6yJIH6, yCTMa - yCT TyHTapHJIa.n:H, 6yH.u.ai1 CTPYKTY-
paJiap 6aJIHI\ T a H r a C HMO H H a .u.B H r JI a p ~e6 aTaJIa.n:u. B~.H.u.ai1
CTpyKTypaJiap U 3 0 K JI U H a JI 6ypMaJIap.u.a, aHpHM :x,OJIJIap.u.aepHI\-
JIap aCOCHH6ypMaHH KecH6 yTraH.u.a :x,aMpyH 6epa.n:H.

Ha.u.BHr epHI\JIapU l\aHOTJIapHH TaWKHJI 3TraH TOF )l{HHCJIapHHHHr
Mali.u.a cHHHI\JIapU 6HJIaH TyJIa.u.H. l1,eMeHTJIaWraH 6yH.n:aH )l{HHCJIap
MHJIOHHTJIap .u.e6 aTaJIa.u.H. Ha.u.BHr epul\JIa pu )l{y.u.a KaM.n:aH-KaM BaI\T-
JIap.u.arHHa 6peK4HH )l{HHCJIapH 6HJIaH TyJIa.u.H. AHpHM Ha.u.BHr epUI\-
JIapH.u.a MarMaTHK UHTpy3HB )l{HHCJIap )l{OHJIawa.u.H.

BypMaJIap u4H.n:a XHMHHBHH - MexaHHK :x,apaKaTJIap HaTH)I{acH.u.a
rrJIaCTHK (ow TY3H, mrrc, rrJIaCTUK fHJI Ba 60wl\aJIap) MaCCaJIapHHHr
I\HCHJIHWH.u.aH Y3ura XOC CTpyKTypa KeJIH6 4Hl\a.u.H.

)KHHC l\aTJIaMJIapH H.u.pOCH.u.aHI\HCHJIraH Macca YHl1Hr yCTHra 0l\H6
4HI\H6, lO3acH.n:a eTraH I\aTJIaMJIap eH TOMOHra CHI\HJIH6 KyTapHJIa.n:H
Ba 6yH.u.a.u.HarrHp(diapir-rpeK4a-OI\H6 4HI\HW) 6ypMaJiap :x,OCHJI6yJIa.n:u.

0l\H6 4Hl\a.u.HraH 5I.u.po WaKJIJIapH :x,aM:x,ap XHJI (KOHyCCHMOH, Tapol\-
CHMOH, ryM6a3cHMOH, UHJIHH.u.pCUMOH)6YJIa.n:u. LLHarrHp 6ypMaJIapHHHr
6aJIaH.n:JIHrH 100 M Ba yH.u.aH Kyrr 6yJIa.u.H. ByH.u.aH 6ypMaJiap 4yKHH.n:H
)l{HHCJIap opacH.u.a Ty3JIap eKH 6ywol\ )l{HHCJIap Kyrr Tapl\aJIraH pai1oH-
JIap.n:a (.K,awl\a.n:ape.u.arH lOpa .u.aBpH eTI\H3upu.u.a) y4pali.n:H.

BypMaJIaHHWHHHr 5IHa 6I1p WaKJIU ¢JIeKcypaJiap :x,al\I1.u.a:x,aM TyxTa-
JII16 YTaMH3.

<P JI e K C Y P a-ropH30HTaJi eTyB4u l\aBaTJIapHHf-lr 6Hp TeKHc.n:a
BepTHKaJI HyHaJIHw.u.a :x,apaI<aT I\HJIMaCJIHrH.n:aH rrali.u.o 6yJIa.n:H. Y )l{HHC
l\aBaTJIapUHHHr ropH30HTaJi eTHwH.n:a aHHHl\ca 5I1\1\0JI KypHHa.u.H. <PJleK-
cypa-y3ul\ 6ypMaJiapra yTHW 60CI\H4H.n:Up.:J. ,lJ.ap3JIH Ba a*paJIraH (.n:H3bIOHKTHB) CTpyKTypaJiap. Top )l{UHC-
JIlpH l\aT JIaMJIapUHuHr 6y3HJIraH Ba a)l{paJiraH WaKJIHra .u.H3blOKTUB
:x,ap1}KaT .n:e6 aTaJIa.u.H. By WaKJIJIap THK :x,apaKaT Ty¢ali~!I l\aTJIaMJIapHH
KecH6 yTyB4u epHI\JIap.u.a (.u.ap3JIap.u.a) HaMoeH 6yJla.u.u. EpHI\JIap KaTTa,
KH4HK :x,aM.n:acae3 Ba 4Yl\YP 6yJIHWH MyMKHH, KU4HK epHI\JIap 6Hp l\aT-
JIaM.u.aHTaWl\apHra 4HI\Mali.zOt ByH.u.aH .n:ap3JIap )l{HHC l\aBaTH lO3aCH.u.a-
rHHa 6yJIH6 ¢H3HK Ky4 Ta'bCUpH.u.a TOP )l{HHCUHH l\apWHJIHrUra (3fHJIyB-
4aHJIUrH, 4H.n:aMJIUJIUrH, MypTJIHrH) l\apa6, a)l{paJIyB4aH Ba 3rUJIYB4aH
XI1JIJIapra 6yJIHHa.u.u. BypMaJiaHraH CTpyKTypa Yl\ura rrapaJIJIeJI HyHaJI-
raH .u.ap3JIa pra K JI U B a)l{ .u.eHHJIa.n:u.

4Yl\YP epHI\JIap 3ca )l{y.u.a Kyrr l\aTJIaMJIapHU KeCH6 yTH6 lO3 MHHrJIa6
M )l{OHra4a 4Y3HJIa.u.u. MaCaJIaH, )KaHy6HH <PapFOHa 4Yl\YP ep epUFU
30HaCH, lIlapl\.u.a OJI.u.Hep (<PapFOHa Tom).u.aH YpaJIra4a 6opa.u.H. ByH.u.aH
epI1l\JIapra eH.u.owraH TOF )l{UHCJIapH yHHHr l\aHOTJIapH .n:e6 aTaJIa.u.H.
rOpH30HTra 3HKaHraH epul\JIap.n:a OCMa Ba eTI1I\ l\aHOTJIap 6Hp- 6HpH,J,aH
¢a P1\ I\HJIa.u.H,

!\aHOTJIapHHHr epUI\JIapu 6a'b3aH ..6up - 6HpHra errHwraH, 6a'b3aH
6Hp - 6Hpu.u.aH <6KpaJiraH 6yJIa.u.H. EpHI\JIap KYI1l-IH4a rH.u.pOTepMaJI
rrpoueecu Ma:x,CYJIOTJIapH eKH MarMaTUK TOP )l{HHCJIapH 6HJIaH TyJIa.n:H.
TeKToHHK :x,apaKaT.u.aH:x,OCUJI6yJIraH epI1lV1ap 04HJIH6 I\OJIraH Ty6 )l{I1HC-
JIap.u.a y4pali.u.H. ByJIap THK :x,aM.n:aI\HH 6YJIUWU MyMKHH. Ep epHI\JIapH-
HHHr HYHaJIUWHHH 6HJIHW y4yH XYMH l\aTJIaMJIapHHHr eTHW 3JIeMeHTU-
HH YJI4araH.n:aH YJI4aW KepaK. BypMaJiapra HHc6aTaH epHI\Jlap 6yHJIaNa,
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KyH,lJ.aJIaHr Ba ,lJ.HarOHaJI 6yJIHlIlH MyMKHH. Jl.H3!?IOHKTHB 6ypMaJIap
OpaCH,lJ.a pa,lJ.HaJI Ba KOHueHTpHK epH~JIap 6yJIa,lJ.ll. Ep~~JIap CllCTeMaCll-
,LI.a KyH,lJ.aJIaHr epll~JIap MypaKKa6 Ba XllJIMa - XllJI 6yJIll6, yJIap Y30~
,lJ.aBp ,LI.aBOMll,lJ.anarr,lJ.o 6YJIa,lJ.H. «KYJIllc CllCTeMaCH» lIlaKJIll,lJ.a TapMOl\-
JIaHH6 KeHaH epll~JIap arrHlll\Ca Kyn yqparr,lJ.ll. [JapaKJIa3 (TOF MHHC-
JIapll 6llp - 6HpHra HHC6aTaH CllJIMH6 ~.?rrJIalIlraH TeKTOHll.~) epHl\JIap
KaTTaJIHrll Ba ~aHOTJIap CllJIMHlIlllHllHr llYHaJIlllIlllra x;aM,lJ.a eplll<; TeKllC-
JIHfll 3HKarrHlIl 6ypqarllHllHr KaTTaJIHrllra l\apa6 6eJIfllJIaHa,lJ.ll. By
6eJIfllJIapra ~apa6 y3llJIMaJIap (c6poc), CHJIMH~JIap (C,lJ.BHr) aHHl\JIaHa,lJ.ll.
[JapaKJIa3 epll~JIapHHll KynHHqa C,lJ.BHr eplll\JIapll ,lJ.e6 x;aM aTalIla,lJ.ll,
qyHKH ~aHOTJIap lIly epH~JIap 6yrrHqa Kyqa,lJ.ll. !\aHOTJIap HllC6llH KyqlllIlH-
HHHr -KaTTaJIHfll T e 6 p a H H III eKH epH~ a M n JI H T Y ,lJ.a ,c H ·,LI.e6
aTaJIa,lJ.H. C 6 p 0 C ,lJ.e6 lIlyH,lJ.aH napaKJIa3JIapra a rrTHJIa,LI.HKH, yJIap

.l\aHOTJIapHHl1Hr KyqHlIlH (50
0

,lJ.aH OPTI1~) ~H5I.. rrYHaJIHlIl.:!-a pyrr 6epa,LI.H.
C 6 p 0 C epH~JIapH,lJ.aH y3HJIyBqH 6ypqaK THK eKH l\H5I 6YuJIHlIlH MyMKHH ..
Arap c6poc epHl\JIapH naCTra l\aHOTJIap TOMOHHra l\H5I6yJIca, y HOp -
M a JI C 6 P 0 C ,lJ.e6 aTaJIa,lJ.H. -KyTapHJIraH l\aHoTra ~H5I 6yJIca, aKC c6poc

H B 36 P 0 C ,lJ.e6 aTaJIa,lJ.H (47 - pacM). .
Arap c6poc I<;aHOTJIapH 6HTTa epHl\ Op~aJIH KyqCa O,lJ.,lJ.HHc6poc X;0CllJI

6y JIa,lJ.H. M ypaKKa6 c6pocJIa p x;aM yqpa rr,lJ.~. I1KKll ueH TOMOHuH.qyKMaraH,
napaJIJIeJI epH~JIap 6HJIaH qerapaJIaHraH, ypTacH qyKKaH MOH r p a 6 e H
,lJ.el'mJIa,lJ.H. O,lJ.,lJ.Hrrrpa6eH HKKHTa c6poc 6HJIaH qerapaJIaHa,lJ.H. j\'\ypaKKa6
rpa6eH c6pocJIap CHCTeMaCll 6llJIaH qerapaJIaHa,lJ.H. f~.a6eHJIap~a YJIHK,LI.eH:-
H3ll, BaHKaJI KyJIll, PeHH BO,lJ.llHCH, Ox;aHrapOH ,lJ.apeCll BO,LI.Hllc;,llMllCOJI 6y-
JIa OJIa,lJ.ll. KaTTa Ba MypaKKa6 rpa6eHJIap CllCTeMaCll IIhlp~llll ~eppllKa,lJ.a
3aM6e3H ,LI.apecll, KaTTa AeppllKa KyJIJIapll,lJ.aH 3epHonll5IraQa qY3llJIa,LI.ll.

3,

-
-t···C·· .

.:',:.:;:;".;,',;. ' .. :.;. ',' '.'. ': ..•::::.:: ...••.

"':':':';',
I • • % ..•.:.

h· /,JJ
J2

KeHllH 6y CHCTeMa AeppllKa 6llJIaH aCHe opaCll,lJ.aH yTa,lJ.ll, YHllHr MapKa-
3ll !\ll3llJI ,lJ.eHrH3ra TyFpll KeJIa,LI.H. By rpa6eHHllHr Y3YHJIllrH TaXMHHaH

5000 KM.
!\aTJIaMJIapHHHT napaJIJIeJI epHl\ 6yHJIa6 Y3llJIHlIlll,lJ.aH qyKMaH l\OJIraH

ypTa l\llcMllra r 0 P C T ,LI.e6aT3JIa,LI.ll. I1KKH TOMOH,lJ.aHc6poc 6HJIaH qera-
paJIaHraH rOpCTJIap O.n..n.llH, 6Hp Heqa c6poc 6HJIaH qerapaJIaHraHll--My-
paKKa6 rOpCTJIap ,LI.e6 aTaJIa,lJ.ll. MypaKKa6 rOpCTJIapra IUap~llrr Ca5IH,
Fap6Hrr T5IHlIlaHb Ba 6011Il\aJIap MHCOJI 6yJIa,lJ.H. fOpCTJIap ~OpH30HTra
TOMOH l\llHlIlarrraHJIHrHra l\apa6 HKKll XI1JI: 3HHan05ICH1of.OH (Kyn 60Cl\llq-
JIll) Ba 6Hp TOMOHra l\HHlliaHraH 6YJIa,LI.H. BllP TOMOHll Y3llJIraH ropCT 6llP
TOMOHJIaMa ropcT ,lJ.eHHJIa,LI.ll. BHp Heqa c6pocJIap CHCTeMaCll 3llHan05ICll-
MOH rOpCTJIapHH X;OCllJI l\HJIa,lJ.H. ~ab3H x;oJIJIap,LI.a 3ca c6pocJIap 6HJIaH
lJerapaJIaHraH MOHJIap TypJIlllJa: 6Hpll lJyKca, HKKHHqllCH KyTapllJIa-
,LI.ll,6yH,LI.arr c6pocJIap K 0 M n e H C a U H 0 H c6poc ,LI.e6 aTaJIa,lJ.H.

C6poc aMDJIHTy,LI.aCH (Te6paHHlIl 6aJIaH,LI.JIHfH) Y3HJIraH l\aTJIaMJIap-
HHHr 6llP - 6HpH,lJ.aH aMpaJIraH l\llCMH OpacH,LI.arH Maco<para TeHr 6yJIa,lJ.H.

BypMaJIap HyHaJIllllIHra l\apfl6 c6pocJIap 6yrrJIaMa, ,lJ.HarOHaJI Ba
KyH,lJ.aJI3Hr 6yJIa,lJ.H. BllPHHqtlCH 6ypMa 6YHllqa qY3llJIraH 6yJIa,lJ.ll, HKKHH-
qllCH yHll y;rKHp 6ypqaK 6HJIaH, yqHHtIllCH TyFpH 6ypqaK 6HJIaH Keca,LI.ll.
C6pocJIap l\aTJIaM.napHHHr l\H5IJIHrllra l\apa6 TypJIllqa 6yJIa,lJ.H.!\aTJIaMJIap-
HllHr l\H5IJIHKJIapH' Ba c6poc I03aCH 6llP TOMOHra rryHaJIraH 6yJIca M 0 C
C 6 P 0 C, aKCHHqaCH H 0 M 0 C C 6 P 0 C (B36poc) ,LI.e6aTaJIa,lJ.ll.

TOF MllHCJIapH,lJ.aH- C6pocHHHr x;apaKaT HyHaJI!flIlllHll yH,lJ.a naH,LI.O
6yJIraH I03aCHTa l<;apa6 aHHl\JIalll MyMKHH. BYH,lJ.aH x;apaKaT HaT:I:IMacll.z:a
eplll\JIap I03aCll.TeKHCJIaHa,lJ.ll, yTKHp ~aTTHl\ MllHCJIap yJIapHH TllpHall-
,lJ.ll, apll~qaJIap X;OCHJI6yJIa,LI.H Ba 6ypMaJIap CypHJIH6 KeTa,lJ.ll.

EpHl\JIap ,LI.eBOpJIapHHHHr TeKllCJIaHraH HllJITHPOl\ orrHacllMoH I03aCll
"Cllpl'aHlllIl oHHacll" (3epKaJIO CKOJIbMeHll5I) ,LI.e6 IOpllTHJIa,lJ.ll. CHp!aHHlIl
oHHacH I03aCHHHHr l\apaMa - l\apilill TOMOHll O,lJ.aT,lJ.aFa,lJ.Hp - 6y,lJ.yp 6yJIa,lJ.:I:I.

Ep eplll\JIapH ,LI.eBOpJIapllHllHr 6HpH,LI.a naH,lJ.O 6YJITaH qYl\ypqaJIap
l\apaMa - l\aplIlll ,lJ.eBOp,LI.aqHl\ll6 TypraH l\aTTHl\ MHHC eKll 'MHHepaJIJIap-
HllHr 6y ,LI.eBOpHH yHllllIll,lJ.aH ByMy,lJ.ra KeJIa,lJ.H. Ara'p 6YH,lJ.arr qYl\ypqa
yq6ypqaK llIaKJIH,lJ.a 6yJIca, yqll x;apaKaT HyHaJIlllIlHHHHr OJI,lJ. TOMOHll,lJ.a,
err llIaKJIH,LI.a 6yJIca, yHHHr l\aBapHl\ TOMOHll x;apaKaT HyHaJIHlIlHHHHr
0pl\a TOMOHH,lJ.a 6ymi,LI.ll. IUyHr? Kypa 'x;apaKaT HyHaJIlllIlHHH aHHl\JIalIl
OCOF· .

[JapaKJIa3 epHl\.tIapH 6YHllqa x;apaKaTHHHr rryHaJIHlIlHHH aHHl\JIalIl,lJ.a
«TeKTOHHK rHJI» HllHr (TOF MllHCJIapHHHHr 6llp - 6HpHr-a HlIl~aJIaHHlIlH
HaTHMacH,lJ.a MaH)J,aJIaHtaH yHH) pOJIH KaTTa,lJ.Hp.

E pH l\JIa pHll TYJI,LI.llPYBqll TeKTOHHK fllJI K.aTJIaMJIa pllHllHr aMpaJIraH
I03aCH rryHaJIHllillra TOMOH. 3HrailiraH 6yJIa)J,H. TeKToHllK fllJIJIap eH
MHHCJIap TllpHaJIHIlIH,lJ.aH eKH epHl\JIap)J,a X;OCHJI6yJIraH MHHepaJIJIaHHlIl- -
,lJ.aH KerrllH naH,LI.O 6yJIraHJIllrHHll MHKpocKon OCTH,lJ.a Kypll6 aHlll\JIalIl
MyMKHH.

AMpaJIraH cTpyKTypaJIapHHHr reOJIOrHK l\H,lJ.llpyB HlIlJlapH,LI.a ax;a-
MH5ITH KaTTa. By cTpyKTypaJIap pY,lJ.ara 60H rH,lJ.pOTepMaJI CYIO~JIllK-
JIapHllHr x;apaKaTJIaHlllIlH yqyH 3HT l\YJIaH MOH J<;Hco6JIaHa,LI.H. illyHHHr
yqyH J<;aM reoJIorJIap Mab)J,aHJIapHH H3JIalIl,lJ.a 6yH,LI.ail TeKTOHHK CTpyKTy-
paJIa pra KaTTa ax;aMH5IT 6epHlIlJIa pH JI03HM.

47- pacM. .
a - HopMan c6poc; 6 - aKC c6poc (B360pc); 8 - HaI\BHr. e -3HHanOllCHMOH c6poe; a - rpa6eH; e-
ropct.



~OCHJI I\HJIraH aKKyMyJI5lTuHB TeppacaJIapHH Bal\THH4a 0l\ap cyBJIap
el\wPH6 KaTTa : KH4~K COHJlap, HpMOI\JIap naH,n:O I\HJIraHHHH KypHlll
MyMKHH. 5yH,n:aH ,n:ape HpMOI\JlapH aCOCHH,n:ape naA,n:o 6yJIraH,n:aH KeHHH
6Hp He4a MHHr ihwJIap ,n:aBOMH,n:a:X;OCHJI6yJIraH,n:Hp. HeOTeKTOHHK Ba :X;03Hp-
m T~KTOH~K :x;apaKaTJIap ByJIKaH OTHJIHllIH, 3HJI3HJla :x;apaK<ilTJIapH,n:a
Ha~lOeH 6YJIa.n:H.: (3HJ13HJla TeMaCHra l\apaHr). AHTpOnOreH ,/{aBpHHHHr
6ow.lapH.n:a ep epHJIH!?H,n:aH A¢pHJ<a,n:am BHKTOpH5l, TaHraHbHKa KyJI.1Ia-
pH, KH3HJI ~eHrH3!3a YJIHK .n:eHfH3JIap :X;OCHJI6y.ilraH. CCCP TeppHTOpH5l-
CH2.\arl1 5aHKa.l Ky.1H :x;aMaHTpOnOreH ,n:aBpl1,n:a:X;OCI1.16y.lraH ,n:e6 :X;l1co6-
JIaHa,n:H.

~TOfJIap,n:a }qpa",lJ,Hr H ep epHI\JIapH:, TeKTOHHK :x;apaKaTJIap HaTH)j{a-
CHn,a :X;OCI1;l6yJIraH ep epHI\JIapH

u
Bal\T YTHllIH 611JIaH IOBI1JIH6, eMHpHJIH6

6ab3aH ~YMHJI~6 KeTa,n:H. 5yH,n:aH :X;OJIJIap,n:1fyJlapHH ep I03aCH,n:aHTOnHllI
aH4a I<;HHHH·6y.'Ia,n:H.

TO:-JIap,n:a ep epHI\JIapHHHHr 60pJIl1rH,n:aH ,n:apaK 6epyB4H 6eJIfHJIap-
ra I\yHH,n:afHJIap KHpa,n:H. .

1. )\ap XHJI e::u,n:arH TOF )j{H~CJIapH l\aTJIaMJIapHHHHr CTpaTHrpa¢UK
)l{H:x;aT,n:aHHOMOCeTHWH. 5yH,n:aH :X;OJIaT6Hp He4a XHJI 6yJIHllIH MyMKHH.
MaCa.laH, TeKTOHHK HOMOC eTHW. 5yH,n:a ep epHFHHHHr HKKH TO WHH-
,n:afH I\3TJIaM.lap ~ap XHJI ,ll.aBp erl\H3HI\JIapH,n:im H60paT 6yJla,n:H. 5!Ha
yJIapHH a)j{paTyB4H 4erapa l\aTJIaMJIapHHHr 6Hp TOMOHH naCTra eKH
IOI\opHra 45 ,n:aHKaTTa eKH KH4HK 6yp4aK OCTH,n:aCHJI)l{HraH 6y JIa,ll,H.

2. Ka~.JIaMJIapHHHr CHHraH, ,ll,ap3 KeTraH )j{oHH,ll.aH l\apaMa -I\apwH
TOMOHra eTHllI 6yp4afH HKKH XH.l 6y JIH6 1\0JIa,n:H.

3. Ep ep~I\JIapH 60p )j{oH,n:a .:reKToHHK 6peK4H5l ,ll.e6 aTaJIyB4H TOF
)l{HHCH Y4paH,ll.H, l\aTJIaMJIap,n:a eKH ,n:ap3 KeTraH )l{OH,n:afH )j{HHCJIap
IO!acH,n:a TeKTOHHK :x;apaKaT,n:aH 6yJIraH cHpFaHHllI, HWl\aJIaHHllI,ll.aH
OHHacHMOHCHJIJIHI\ I03a (3epKaJIO CKOJIb)l{eHH5l) :X;OCHJI6yJIa,n:H.

4. KaTTa ep epHI\JIapH Tapl\aJIraH )j{oHJIap,n:a )j{HHCJIap MaH,n:aJIaH-
raH, CHI\H.1H6, 3311.1H6 3H4JIallIH6 cyHrpa :x;ap XHJI MHHepaJIJIap 6HJIaH
ueMeHTJIaHraH 6yJIa,n:H. YJIap TapKH6H,n:a Ka.'IbUHT, KBapu, reMHp 6ab3aH
OJ:THH, MHC, l\ypFOllIHH Ba 60llIl\8. ¢OH,ll.am1 I<;a3HJIMaJIap MHHepaJIJIapH
6yJIHllIH MyMKHH.

u 5. Ep epHI\JIapH 6yJIraH )l{OHJIap pe.JJbe¢H,n:a 6Hp 03 4YI\yPPOI<; (HOB)
6yJIa,n:H. (HOBI\aT-iKa.Hy6HH <PapFOHa 4Yl\YP ep epHFH. ITeHBe, 1947).

6. Ep epHI<;JIapH 6yH.la6 HCCHI\ Ba COBYI\ 6yJ10I\JIap I\aTop )j{oHJIam-
raH 6yJ1H6, 6ab3aH 6yTaJIap :x;aM )'Ca..'I,H.

7. )\0311-PfH BaI\T,ll.a :x;apaKaT,n:afH ep epHI<;JlapH 60p )l{OI1ulap,n:a Ky4KH
npo~eccH :x;aMKeRf Tapl\aJIraH (5yp4MyJIJIa, Xy)l{aKeHT; HypeI<OTa).

8. Ep epHI\JIapH 60p )l{OHHHHr l\apaMa - l\apmH TOMOHH,n:afH I<;aTJIaM-
JIap:x;ap uXI1u1emJIH, HKKH ~MJI )j{HHc,n:aH TamKHJl Tona,n:H.""YJIap,n:a TypJIH
XHul :x;aHBOH I\OJI,n:HFH 6yJla,n:H.

5y K)'PH6 YTHJI~aH 6eJlfH.lap 3Hr K)'n Y4pall,n:l1raH 6eJlrH.lap :X;l1co6-
JIaHa~H'. AMMO ep epHI\JlapH 5lHa reO¢H3HK TeKllIHpHW MeTo,n:H ep,n:aMH-
,n:aHCOOTJIaHHllIH3apyp.

Ep rrycTHHHHr pHBO)j{JIaHHm TapHXH yH,n:a MyTTaCHJI TeKTOHHK :x;apa-
KaTJIap 6YJIH6 TypraHJIHfH,n:aH ,n:apaK 6epa,n:H. 5yH,n:aH :x;apaKa'rJIap l\aT-
JIaMJIapHH eTHm :X;OJIaTHHH,Ty3HJIHmHHH y3rapTHpa,lJ,H.

Ep I\aTJIaMJIapH,n:arH 6yH,ll.aU y3rapraH maKJIJIapHH aHHI\JIaW, yJIapHH
ypraHHm aHH!'II\ca em l\aTJIaMJIap,ll.a MY:X;HMa:x;aMH5lTra 3ra,ll.Hp. LIYHKH
y.lap 6HJIaH He¢Tb, ra3, KyMHp Ba 6owI\a ¢OH,ll.aJIH I\a3H.1MaJlap )l{oii·
JlaWa,ll.H. .

Xy,n:,n:HmyH,n:all maKJIJIap 3Hr em ep l\aTJIaMJIapH,n:a (HeoreH Ba aHTpo-
noreH erI\H3HI\JIapH,n:a) :x;aM y4paH,n:H. 5y ,n:aBpJIap,n:arH TeKTOHHK :x;apa-
KaTJJ.apHH Ba yJIap :X;OCHJII\HJIraH CTpyKTypaJIapHH reOJIOrH5lHHHr H eo -
T e K T 0 H H K a ,n:e6aTaJlyB4H co:x;aCH ypraHa,n:H.

HeOTeKTOHHKaHH COBeT OJ1HMH aKa,n:eMHKB. A. 06py4eB (1863-1956)
6HpHH4H 6yJIH6 yMyMHH TeKTOHHKa ¢aHH,n:aH a)j{paTHmHH TaKJIH¢ I\HJI-
raH Ba 6yRfa acoc COJIraH.

. HeoTeKToHHKaHH COBeT OJIHMJIapH,n:aHH. 11. HHKOJIaeB, H. IT. Koc-
THHKO, A. 5. PaHoB, B. E. XaHH Ba 6owI\aJIap pHBo)j{JIaHTHpMol\,n:aJIap.
Y I\YHH,n:afH4a KJIaCCH¢HKauHH I<;HJIHHraH: 6yp ,n:aBpH,n:aH:x;03HprH BaI\T-
ralIa OyJIraH TeKTOHHK :x;apaKaT-AJIbrr 6ypMaJIaHHllI ,n:aBpH, HeoreH-aHTpo-
noreH ,n:aBp,ll.arH :x;apaKaTJIap-HeOTeKToHHK, :x;03HprH BaI\T,n:arHCH :X;03HpfH
3aMOH TeKTOIfHK :x;apaKaTJIap ,n:e6 aTaJIa,n:H. Ep IllapHHHHr HeOTeKTOHHK
KapTacH H .. 11. HHKOJIaeB 60Ill4HJIl1fH,n:a Ty3HJIraH. •

HeoTeKToHHK :x;apaKaT 6yJIraH )j{oHJIapHH 6Hp He4a XHJI yCyJIJIap
6H.laH aHHI\JIam MyMKHH.

TeKToHHK :x;apaKaT Ty¢aHJIH HeoreH, aHTponoreH erI\H3HI<;JIapH I\a-
BaTJIapH,n:a ,ll.ap3 KeTraH, 6yKHJIraH cTpyKTypaJIap :X;OCHJI 6yJIraH Ba
6aJIaH,n:JIHKJIap,n:a I<;a,ll.HMrHTeKHCJIHKJIapHl1Hr I\OJI,ll.HI\JIapH l\oJIH6 KeTraH
)l{OHJIap 6op. MaCaJIaH, )l(aHy6Hu Ba lllHMOJIHH <PapFoHa a,ll.HpJIapH,ll.arH
em cTpyKTypaJIap: IllHMOJIH - Fap6,ll.a OI\40n, OI<;6eJI, CynaToB, )l{aHy6,n:a.
CeJIKeTMa, LIHMeH, KafIHp 1\01<;, He¢Te060,ll. Ba 60IllI\a KH4HK - KH4HK
6paxHaHTHKJIHHaJIJIap yCTH,n:a HeoreH Ba aHTponoreH MaH,n:a TOIllJIapH
aJIeBpOJIHTJIapH 5°_20° 6yp4aK OCTH,ll.a eTa,ll.H. AHpHM )l{OHJIap.n:a¢JIeK-
cypa c6pocJIa pH :X;OCHJI I\HJIraH.

AHTponoreH eTI\H3HI\JIapHHH ,ll.ap3 KeTraH Ba y3HJIraH )j{OHJIapH
KpP)l{aHTOB,ll.a, HOPHH ,ll.apeCH Ba 60IllI\a )j{oHJIap,ll.a y4paH,n:H. Ep nycTH-
HHHr KyTapHJIHIllH Ty¢aiL'IH aHTporroreH ,n:aBpH eTI\H3HI\ulapH TOFJIap-
HHHr 1800-2000 M 6aJIaH,ll.JIHrH,ll.a, ,n:ape y3aHH,n:aH 600-700 M,ll.a I\oJIH6
KeTraH. MaCaJIaH, ITHcKOM ,n:apecH 4an I\HpFoFH,n:arH HaHali (10. A. C!mop-
UOB) TeppacacH 6yHra MHCOJI 6yJIa OJIa,n:H.Ka,n:HMni (Q) TeKHCJIHKJIapHH
6aJIaH,n: TOF OpaJIHFH,ll.a 1\0.1H6 KeTHIllH ¢aK.aT HeOTeKTOHHK :x;apaKaT
65'JlraHJIH.fH,n:aH ,ll.apaK 6epa,n:I1, MaCaJIaH, 40TI\OJI, ITHCKOM TOFJIapH
opacH,ll.arH Mali,n:oHTo.il nJIaTOCH (,ll.eHrH3 I03aCH,n:aH 2500-2800 M 6aJIaH.LJ:-
JIHK,n:a).

HeoTeKToHHK :x;apaKaT 6yJIraHJIHfHHH ,n:ape BO,ll.HHcHHHHr 6yHJIaMa
npO¢HJIH,n:a 5lI\I\OJI KypHill MyMKHH. MaCaJIaH, BaxIll, O:x;aRfapOH, 01\-
COI\OTa ,ll.apeJIapHHH 6yHJIaMa npO¢HJIHHH OJICaK, yJIapHHHr :X;OCHJIII\HJI-
raH aJIJlIOBHaJI erl\H3HI\JlapH 6I1pHH4H,n:aH, :x;ap XHJI 6aJIaH,ll.JIHK,n:a(I\YHH
0I\HMI1,ll.aH IOI\OpH OI\HMHra 60praH capH), HKKHH4H,n:aH eH6aFpH,n:a ,ll.ape

36- §. 3HJI3HJIA

Ep H4KH I\HcMH,n:aH yHHHr cHpTHra TOMOH i'IyHaJIraH Kyq TabcHpH,n:aH
ep rr)'CTHHHHr aHpHM I\HCMJIapHHH TYcaT,ll.aH CHJlKHHHIllHra 3 H JI 3 H JI a
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.n.eHHJIa.n.H.Bab3-aH CHJIKHHHIllJIap TaIllI\H epaKTOpJIap (TOF}I,arH I\YJIaIllJIap,
KaTTa MeTeopHTHHHr ep 103aCHra TyIllHIllH Ba 6.) .n.aH 1\aM 6yJIHIllH MyMKHH.
BHp Hetla 103 HHJIJIap .n.aBOMH}I,aTynJIaHraH MabJIYMOTJIap 6y 1\0}l,HCaHH
nJIaHeTaMH3HHHr aHpHM CeHCMHK 30HaJIap}l,a Kyn 6yJIH6 TypHIllHHH
KypcaTa}l,H. Ep 103aCHHH eMHpyBtlH, 6y3yBGH 3HJI3HJIaJIapHHHr Kym:l
DHpeHeH, AJIbn, AneHHHH, KapnaT, BOJII\OH, KaBKa3 TOFJIapHra Ba
"$IpTa OCHeHHHr TOFJIH paHOHJIapHra, maHy6.n.a :x.HH}I,HI\YIll , :x.HMOJIaH
TOFJIapHra Ba THHtl oKeaH 1\aJIl\aCHra TyFpH KeJI2}1,H. Bab3H mOHJIap
60PKH, y ep}l,a 6yTyHJIaH eKH .n.eHpJIH 3HJI3HJIa 6yJIMaH.n.H, 6yH.n.aH ep.l!ap
(fepMaHHH, DOJIbIlla n2CTTeKHCJIHrH, POCCHH TeKHCJl~rH, <PHH:rHH}I,HH,
KOJIa HpHM 0POJIH, KaHa.n.a, Bpa3HJIHH Ba 1\. K.) ace H C M H K yJIKaJIap
}l,e6 aTaJIa}l,H. _

3HJl3HJIa ca6a6JIapHHH C e H C M ° JI ° r H 51 epaHH ypraHa.n.H. 3HJI-
3HJIa ep nycTHHHHr OCTKH I\HCMH.n.am MaCcaJIapHHHr, myMJIa}l,aH, MaHTHH-
.n.arH capaJlaHHIll npoueCCH.n.a KytlJIH 1\apaKaT naH.n.o 6yJIa.n.H Ba Te6paHMa
Ty JlI\HHJIap 3HJI3HJIa MapKa3H}I,aH aTpoepra Ba ep 103aCHra Tapl\aJIa}l,H.
3HJI3HJIaHHHr }l,aCTJIa6KH 1\apaKaTH.n.aH KeHHH 1\aM ep HtlH.n.a Cal\JIaHHO
1\0JlraH 0pTHl\tla ::meprHH Ba ep nycTHHij aHpHM I\HCMJIapHHl:I TeOpaHl:IIllHra
ca6a6 6yJIa.n.H. Ep CHpTHHHHr Te6paHHI1lH, yHra HtlKH l\aTJIaMJIarmaH
yTH6 KeJIyBtlH. 3rHJIYBqaH TYJII\HHHHHr ypl:lJIl:IIllH.n.aH KeJIHO ql:ll\a.n.H.
Arap 3HJI3HJIa MapKa3H.n.aH HyHaJIraH TYJIl\llH ep CHpTH 6HJIaH TyFpH
tlH-3HJSeKH I\HHPOI\ 6yptlaK 1\OCHJII\HJIC!i' ep yCTH.n.arH HapCaJIap IOI\0pHra
KYTapHJIHO, naCTra Tyllla.n.H. Arap TYJII\HH I\HH ypH~ca, ep yCTH.n.arIi
HapCaJIap ropH30HTaJI cypHJIa.n.H, 6ab3aH yJIap I\2HHl\l\a yXllla6 Te6paHa}l,~.
)lapaXTJIap OFH6, HHa THKJIaHa}l,H, HMopaT 6e3aKJIapH 6y3HJIa.n.H, 1\aH-

K3JIJlap I\YJIaH,l(H. . u
3HJI3HJIa epaK.aT· 6Hp Hetla ceKyH.n. }l,aBOM 3TCa}l,a, KeHl:IHq~JIHK 6Hp

Heqa KVH, OH Ba flHJIJIap .n.aBoMH.n.ar01\ KyGJIH, r01\ KyqCH3 6yJIH6 l\aH-
TapHJIaAH. MaCaJlaH, 1887 HHJI 28 MaH.n.a OJIMaOTa.n.a Ba 1966 HHJI 26 an-
peJ1.n.a TOlllKeHT.n.a 6yJIraH 3HJI3HJIaHHHr 3 OH .n.aBOMl:I.n.a800 }l,aH 0PTHI\

l\aHTapHJIHlllH l\aH.n. I\HJIHHraH.
1870 HHJI - 28 HIOH}I,a fpeUHH.n.a 103 6epraH 3HJI3HJIaHHHr 6HPHHqH

3 KyHH.n.a 86 .n.aH 0PTHI\ 3ap6a, HbHH 1\ap 3 ceKyHMa 6Hp TyJII<,HH 6yJI-
raHH aHHI\JIaHraH. By ep.n.a 3 HHJI .n.aBOMH.n.a750000 MapTa 3ap6a (6yH-
.n.aH 300 TaCH eMHpyBqH 3ap6a) 6yJIraH. Maxcyc ac606JIaprHHa ce3a}l,H-
raH 3HJI3HJIa MHKpoceHcMHK,' ac606JIapCH3 ce3HJIa.n.HraHH 3ca MaKpoceH-
CMHK .n.e6 aTaJIa.n.H.

Ep lllapH}I,a 3HJI3HJIa TyJII<,HHJIapHHH 1\Hc06ra' OJIyBtll:l ac606 ceHc-
Morpaep ypHaTHJIraH 700 ra HI\HH CTaHUHH 60p. :x.ap HHJlH 6yJIap 10000
Tatla 3HJI3HJlaHH, HbHH 1\ap coaT}I,a 6HTTa 3HJI3HJlaHH 1\l:Ic06ra OJla}l,H.
ByHHHr HpMH,D.aH KaMpoFH KytlJlH Ba xaBepJlH 3HJl3HJIa 1\Hc06JIa-

Ha}l,H.
Ep HqH}I,3rH 3HJI3HJla MapKa3H - r H It'o U e H l' p, yHHHr ep 103Hra

THK QHI\K,aH mOHH - epOKyCH - 3 n H U'e H l' P .n.e6 aTaJla.n.H. MaHTHH-
HHHr IOI\0pH I<)1CMH TeKToHocepepa.n.a 6yJlraH npOueCCJlap HaTHmaCH.n.a

rHnoueHTp.n.a MexaHHK 3HeprHH 1\OCHJl 6yJla}l,H. By 3HeprHH rHnoueHTp
aTpoqm.n.arH l\aTJlaMJlapra 3rHJlYBQaH TYJII\HH Tap3H.n.a eHHJla}l,H. ByHH
.n.eHrH3.n.a CyB KyTapHJ1HlllH Ba l\aHTHlllH.n.aH 6yJIa.n.HraH TYJII\HH 6HJIaH

aJlMalllTHpMaCJIHK KepaK (48 - paCM).
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3HJl3HJla TYJlI\HHHHHHr 3fH-
JlYBQaHJlHK 1\apaKaTHHH pe3HH-
Ka MHCOJlH.n.a Kypca 6yJIa.n.H.
Arap pe3HHKaHH TapaHr TOP-
Tu6, KeHHH 6ylllaTH6 1060PHJl-
ca, yHHHr 1\ap 6Hp u3appaQaCH
O.l;J.HHGy3HJla.n.H, KeHHH aCJlHra
l\aflTa;:H, 1\ap HK~~ 1\0JlaT.n.a
xaM TyFpH QH3HI\ HYHaJlHIllHHH
C~K.laH.n.H. Pe3HHKa 3appaGa-
JIapHHHHr 6yH.n.aH 1\apaKaTH
65·(I.laMa Te6paHHill 6yJla.n.H.
Arap pe3HHKaHH HKKHTa npe.n.-
MeTra MYCTa1\KaMJla6, cyHr yHH
lOl\opHra TOpTH6, I\YHH6 1000- 48- pacM. 3HJl3HJla l\apaKaTH Ba rHIlO!~eHTpH.naH
pH.lca, y 1\OJl.n.a pe3'!,HKaHHHr 3IlHueHTpra, ep 103aCHra Tapl\aJlHIllHHH Kypca-
Xap 6Hp 3appaQaCH KyH}I,aJlaH- TyB4H H30ceHcMHK(TeHr 6aJlJlH) 4H3HI\Jlap.

rura TyFpH QH3HI\JlH xapaKaT I\HJla.n.H. By xapaKaT KYH.n.aJlaHf
3r11,lyBQaH TYJlI\HHra TyFpH KeJla.n.H. Pe3HHKaHHHr 6yH.n.aH Te6paHHlllH
6H,laH l\aTTHI\ mHHCJIap opacH.n.a 6yJIa}l,HraH epapl<, IllyKH, pe3HHKa}l,a
HKKaJla - KyH;Ll.aJIaHr Ba 6yH:JIaMa TYJlI\HH Xap XHJl Bal\T.n.a XOCHJI 6y-
JIa.n.H, l\aTTHI\ mHHCJIap}l,a 3ca 3rHJIYBQaH mHHCJIap OpaCH}I,arH MeXaHI1K
3HeprHH 6HpJIalllHlllH HaTHmaCH.n.a HKKaJla TYJIl\HH 6Hp Bal\T.n.a 6y-
JlaJJ.H.•

3HJI3HJIaHHf ep' rnapH}I,a Tapl\aJIHIllH. Ep lllapH.n.a 6YJla}l,HraH 3HJI-
3HJlaJlap ep nycTHHHHr acocaH HKKH H:HpHK xapaKaTQaH MHHTal\acH.n.a
Tapl\aJIraH:

1. T H H Q OK e a H M H H l' a 1\ a-c H xaMMa 3HJl3HJlaHHHr80% HHH
TalllKHJl 3Ta.n.H. By MHHTal\a 3Hr GYI\YP ep epHFH yTraH mOH:JIapHH Y3
J1lmra 031116, QYl\ypJIHrH 700 KM ra 60pa.n.H. AH:HHI\Ca 5!noHHH.n.a 6yJIa.n.H-
raH Kytl31l1 3HJl3HJIaJIap 6yHra HI<,I\OJl MHCOJl 6yJIa.n.H.

2. '5! p l' a .n.e H r H 3 -11 H.n. ° H e 3 H H M H H T a 1\ a C H. By MHH-
Tal\a 3KBaTop MHHTal\aCH 6yJlHO, oapGa 3HJI3HJIaHHHr 12% H TyFpH
Ke.la.n.H. By MHHTal\a /K.aHy6H - lllapl\.n.a I1H}I,OHe3HH.n.aH 60111JlaHH6
rap6ra TOMOH :x.HMOJIaH TOFJIapH opl\aJlH THHlllaHb Ba DOMHpra, Aep-
FOHHCTOH, 3pOH 0pl\aJIH KaBKa3 TOFJlapHra 6opa.n.H Ba 6y ep.n.a I\opa
}l,eHrH3 'coX;HJIJIapH oYH:Jla6 HKKHra 6yJlHHa.n.H: 6Hp I<,HCMHlllHMOJlH - Fapo-
ra I\pHM, KapnaT, AJlbn, DHpeHeH: TOFJlapH 0pl\aJIH ATJIaHTHKa oKeaHHra
GHl\a.n.H, HKKHHGH I\HCMH 3ca maHy6H - Fap6ra TOMOH HyHa.1H6, "$I pTa
}l,eHrH3HHHr maHy6HH: Ba lllHMOJIHH cox,HJlJlapH 6YH:JIa6 y x;arv.rATJIaHTHKa
OKeaHHra QHl\a.n.H. 3HJl3HJIaHHHr 1\0JIraH I\HCMH HKKH KeHma MHHTal\ara
TYFPH KeJIaJJ,H. ByJlapHHHr 6HpH lllHMOJlHH: Ba )l(aHyoHH: AMepHKaHH,
HKKHHQHCH I\H3HJl .n.eHrH3 op~aJIH AeppHKa ep epHI\JlapHHH, lllHMOJl}l,a
Apa6HcToHHH, :x.HH}I,HCTOijHH y3 HqHra OJIa.n.H. BYJlap.n.aH Tallll\apH,
ATJIaHTHKa OKeaHH OeTH.n.arH pHepT (nJIaHeTap ep epHFH) 30HaCH I1CJIaH-
}l,HH.n.aH BYB3 0pOJlHraQa Qy3HJla.n.H. YMyMaH 3HJl3HJla 6yJlMaH:}I,HraH
)Koii Ep IllapHJJ.a HYI\ .n.eca 6yJlaJJ.H. KYQCH3 3HJI3HJla 6yJlaJJ.HraH mOH:Jlap
nJlaTepopMa yJlKaJIap, KYQJlH Ba Te3 - Te3 3HJI3HJla 6yJIa}l,HraH mOH:Jlap
reOCHHKJIHHaJIb yJlKaJIap }l,e6 aTaJla.n.H.



3HJI31iJIa ca6a6JIapH. 3HJl3HJla pyH 6epHWH ca6a6Hra KYP? l\yHH.n,an1
rpynnaJlapra 6yJlHHa.n,H: a) 3K30reH npou.eccJlap HanlmaCH.n,a 6YJla.n,u-
raH (ynHpHJlHW 3HJl3HJlaJlapH); 6) ByJlKaH x,apaKaTH HaTHmaCH.n,a 6y-
Jla.n,HraH; B) TOF X,OCHJI6yJlHW npOu.eCCH HaTHmaCH.n,a 6YJla.n,HraR-TeK_
TOHHK 3H.rI3H.laJlap Ba r) TeKTOHHK 3HJl3HJla.n,aH ¢apl\ I\HJlYBqH qYl\YP-
.n,aH 6yJla.n,HraH eKH nJlyToHHK 3HJl3HJlaJlap.ra 6ymlHa.n,H.

S n H p H JI H W 3 H ., 3 H ., a JI a p H. «Ep OCTH CyBJlapHHHHr reo-
JlOrHK HWH» TeMaCH.n,aox,aKTOW l\aTJlaMJlapHHH ep OCTHCyBH TabCHpH.n,aH
3pH6 KaTTa - KaTTa qYI\YP FOpJlap X,OCHJIl\HJlHWHHH KypcaTH6 yTraH
3.n,HK. KapCT peJlbe¢H KeHr Tapl\aJlraH YJlKaJlap.n,a enHl\ KapCTJlapHHHT
6ab3HJlapH ~y.n,a KaTT3i 6yJlH6, yJlapHHHr

u
Tena l\HCMH OFHpJlHK KyqH

TabCHpH.n,a 6YWJlHI\I\a ynHpHJlH6 TyUla.n,H. YnHpHJlraH moH.,ap.n,a 6ab3aH
KyJl eKH BopOHKaCHMOH KaTTa qYI\YPJlHK X,OCHJI6yJla.n,H. EyHra TIOMHp
TOFH.n,arH Cape3 KYJlH MHCOJI 6yJla.n,H. SnHpHJlHlll 3ap6aCH HaTHmaCH.n,a
ep Jlap3ara KeJla.n,H. x.03Hprn Bal\T.n,a ep OCTHra CyBHH CYHbHH lllHM-
.n,HpH6 3HJl3HJlaHH X,OCHJI 6yJlHWHHH OJl.n,HH.n,aHaHTH6 6epHW 60paCH.n,a
lfJlMHH Ta.n,i\lfI\OT lfWJlaplf OJlH6 60PHJlMOI\.n,a.

B y JI K a H 3 If JI 3 H JI a JI a p H. CyHMaraH ByJlKaHJlapHHHr x,apa-
KaTH HaTlfmaClf.n,a x,aM 3HJl3HJJa 6YJlH6 Typa.n,H. EyH.n,aH 3HJl3HJla ¢al\aT
BYJlKaHJlII YJlKaJlapra XOC.n,Hp. BYJlKaH x,apaKaTJlaHH6 TypraH YJlKaJlap-
.n,a 3HJl3HJla KyqH 5-6 6aJlJl.n,aH (6ab3HJlapHHH x,Hco6ra OJlMaraH.n,a) ow-
MaH.n,H. MaCaJlaH, THHq OKem-I aTpoqllf.n,arlf KaMqaTKa 51pHM OpOJllf,
KYPHJI, XOKKai'l.n,o opOJIJIapH wyJlap myMJlacH.n,aH.n,Hp. Ey epJlap.n,a
3HJl3HJla yqOFH 200-600 KM qYl\ypJllfK.n,a mofwawraH.

EpHHHr qYl\YP ·l\HCMH.n,aTeMnepaTypa KaTTa 6yJlHWlf Ty¢ai'lJlH :X;0CHJI
6yJlraH MarMaJlap.n,aH ampaJlH6 qHl\YBqlf ra3 Ba 6YFHlf ep OCTlf.n,aH
.n,ax,waTJIJI Kyq 6HJIaH OTHJlH6 qHI\HWH.n,aH KyqJIH 3H.rI3HJJa PYH 6epa.n,H.
EyH.n,aH 3HJl3HJlaJlap ax,OJlH 51wafJ.n,HraHmofJ.n,aH qeT.n,a6yJlca YHqa 3apap-.
JIll 6yJIMafJ.n,H, arap yJIapra 51I\HH 6yJIca KaTTa 3apap !<eJITlfpa.n,H (Kpa-
KaTay BYJIKaHH).

T e K T 0 H H K 3 H JI 3 H JI a JI a p. Ep l\aT.laMJIapHHH y3rapTHpH6
TOFJlap X.0CHJI K.HJIYBqH 3HeprH5I (Kyq) 3ap6H.n,aH KyqJIH 3HJI3HJIa BY-
my.n,ra KeJla.n,H. TeKTOHlfK npou.ecc HaTHmaCH.n,a ep nyCTH.n,a l\aTJIaMJIap
6yKHJIa.n,H, CIII\IiJla.n,lI, epHJla.n,lI, y3HJIa.n,H Ba 6owl\a XHJI CTpyKTypaJIap
narI,J.O 6yJla.n,H, 51bHH TOF naFi.n,o 6VJla.n,H.

TOF JI II Y JI K a JI a p .n,a. MaCaJIaH, AJIbn, T5IHWaHb, TIOMHP,
KaBKa3, AH.n" Kop.n,HJlbepa Ba 6owK.a YJIKaJIap.n,a Ep x,03HprH BaI\T.n,a
x,aM Te3 - Te3 Te6paHH6 Typa.n,H. Ey yJIKaJIap.n,a 3HJI3HJla aHqa KyqJIH
6yJlH6, xaJlI\ xymaJIHrrrra Kyn 3apap eTKa3a.n,H. EyH.n,aH 3HJI3HJIa ep
nycTH JOI\OPH MaHTH51CHHHHr CapaJlaHHlllH HaTlfmaClf.n,a TynJiaHraH
3HepnI51.n,aH KeJIlf6 qHl\a.n,H. TeKTOHHK x,apaKaTJIap acocaH reOCHHK-
JIHHaJlb MIIHTal\aJlap.n,a 6Y.1H6 Bal\T - Bal\TH 6HJlaH aTpo¢ra rox, KyqJllf,
rox, KyqCII3 cefJcMHK TYJlJ\HHJlap TapI\3Ta.n,H. LLeMaK, TeKTOHHK 3HJI3HJIa
KeRr TapI\3J1raH Ba 3Hr .n,ax.waTJlH BaHpOHaJlHK KeJITlfpYBqH 3HJI3HJIa
6YJlH6, Ep waplf.n,a 6YJla.n,HraH 6apqa 3HJI3HJIaJlapHI-iHr 90% ra 51I\HHH-
HH TaWKHJI 3Ta.n,H.

3HJI3HJIaHHHr KyqH o.n,aT.n,a6aJI 6HJIaH YJlqaHa.n,H. 1964 fJHJIH cefJc-
MOJlOr C.B.Me.n,Be.n,eB Ty3raH Ba CCCP ¢lA Ep ¢H3HKacH HHcTHTyTH
TOMOHH.n,aHTy3aTHw KHpHTHJIraH WKa.la l\a6YJl I\HJlI1<HraH. EyH.n,a 1-2
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6aJlJlH 3HJl3HJIa KyqCH3, o.n,aM ce3MafJ.n,l-f; 3 - KyqCH3; 4 - Te6paHHw
ce3HJIapJIH 6yJla.n,H; 5 - KyqJlHP0I\" yfJl\,y.n,arn o.n,aMJIap yfJFoHa.n,H, .n,epa3a,
3WHKJlap mqHpJlafJ.n,H; 6 - KyqJlH, o.n:aMJIap I\,YPl\a 6owJIafJ.n,H; 7 - my.n,a
KyqJlH, HMOpaT .n,ap3 KeTa.n,H; 8 - 6y3yBqH; 9 - BafJpoH I\HJIYBqH ep.n,a,
TOF eH6aFpH.n,a .n,ap3JIap nafJ.n,o 6)'Jla.n,H; 10 - eMHpyBqH, HMopaT.lap
6YTyHJIaH l\yJIaH.n,H; 11 - .n,ax,waTJIH, KaHaJIH3au.H5I, Ka6eJIb Ba 3JIeKTp

"cHMJIapH y3HJIa.n,H; 12 - ep J03aCH y3rapH6, epHJlH6, 6ypMaJIaHH6 TOF-
-J .'1ap l\yJIaH.n,H, ep.n,aH HCCHI\,cyB qHl\,a.n,H Ba KyJlJlap X,OCHJI6yJIa.n,H.

3HJI~HJIa o1\H6aTJIapH. Ta6HaTHHHr .n,ax,lllaTJIH x,o.n,HCaJIapH TabcHpH-
.n,a¢al\aT ep l\,aTJlaMJlapHHHHr eTHW x,OJIaTJIapHrHHa y3rapH6rHHa l\OJlMafJ,
6a.1KH ax,0JlHra Ba yJlapHHHr yH - mOHJlapHra, wax,apJIapra MOMHH
3apa p eTa.n,H.

TapHx.n,a 3Hr KyqJIH 3HJl3HJIa CypH5I, ¢laJIaCTHH, KHqHK OCHe, x.HH.n,HC-
TOH, XHTOH, 5InoHH5I Ba SpTa OCHe.n,a 6yJIraH.

CYPH5I Ba ¢laJIaCTHH.n,a l\,a.n,HMKyqJIH 3HJI3HJlaJIap 6yJIraHJIHrH "BeXTa
3aBeTa" HOMJIH KHTo6H.n,a e3H6 I\,0Jl.n,HpHJIraH. KHTo6.n,arrr MabJIYMoT-
Jlapra l\,aparaH.n,a 3paMH3.n,aH 1900 fJHJI HJIrapH SJIHK .n,eHrH3 paHoHH
maHy6lf.n,arH Cy.n,yM, fyMypy, 3e6olfM Ba A.rr.aM llla:x;apJIapHHH BafJpoH
KHJlraH.
• I\pHM.n,a 1923 fJHJI.n,aH 1928 fJHJIraqa 25 MapT)l.a kyqJIlf 3HJI3lfJIa 6yJI-

raH. Ey 3HJI3lfJIaJIap TeKTOHHK :x;apaKaTJIap ca6a6JIlf I\pHM TOFJIaplf-
HHH~ KyTaplfJIHWH Ba l\opa .rr.eHrH3HlfHr qyKlfWlf HaTlfmaCH.n,apyH 6epraH.

YpTa OCHe.n,arH 3HJl3HJIaJIap x,aI\,H.n,a 1\3.n,HMrH TapHxwYHOCJlapHlfHr
X,HH.n,Ba apa6 caHex,JIapHHlfHr l\,yJIe3MaJIaplf.n,a, A6y AJIlf lf6H CHHO B~
6ow~a y36eK OJIHMJIapHHHHr KHT06J1apH.n,a l\,afJ.n,I\,HJIHHraH. 3ax,HpH.n,.n,HH
Myx,aMMa.n, Eo6yp (XVI acp 6owH.n,a) l\aH.n,axop (A¢FOHlfCTOH) wax,plf-
.n,arrr 3lfJI3HJlaHlf 6yH.n,aH TaCBHpJIafJ.n,H: "Ey .n,aM.n,aaH.n,OI\3HJl3HJla 6yJI.n,H-
KH ... illax,ap:u.a Ba I\,lfWJIol\,JIap.n,a Kyn yHJlap TeKHC 6yJIH6, yH BaTOM
OCTH.n,al\,oJIlf6 yJIraHlf Kyn 6yJl.n,H. Ep aH.n,ol\, epHJlH6 3.n,m<HM, 6ab3H
Tapa¢H 6eJIqa 6aJIaH.n, 6yJIH6 3.n,H, 6ab3lf Tapa¢H 6eJIqa naCT eplfJIraH.
Epra 6ab3H ep.n,a KHWH CHFap 3.n,H.. 3HJl3HJla 6yJIraH 3aMOH TOFJlapHHHr
"6owH.n,aH" rry¢aH KyTaplfJI.n,H». illy 6HJlaH 6Hpra 3ax,pHMHH My:x;aMMa.n,
E06yp 6Hp KyH.n,a 33 MapTa 3HJI3HJIa 6yJIraHHHH Ba y 6Hp HlfJIqa .n,aBOM
3TraHHHH KypcaTH6 yuaH.

XIX acpHlfHr lfKKlfHqH 51pMlf.n,a TowKeHT.n,a 51waraH Myx,aMMa.n,
COJIIIX, Y3HHHHr TomHK - ¢opc THJIH.n,a e3HJIraH «TapHxH ma.n,H.n,aHH
TOlJ!:KeHT» (<<TowKeHTHHHr 51HrH TapHX!1») acapH.n,a l\,yflH.n,arH CaTpJIap-
HlI e3a.n,H: «TowKeHT wax,apH.n,a KyqJIH 3HJl3HJIa B0l\,e 6yJI.n,H, M030pJIap-
HHHr 11 ryM6a3H, x,a3paT Ax,popu BaJIHH uMacmH.n,H, )KOMHHHHHr (tIop-
cYB.n,arH) ryM6a3H KyH¢a51KyH 6yJlll.H, Kyn KHWHJIap Fa¢JIaT.n,a euaH
3.n,1I, ax,OJIH lfMOpaTJlap Tarrr.n,a I\OJI.n,H. EapaJ\xoH Ma.n,pacacH ryM6a3H
TarlI.n,a 4 TOJlH6H HJlM MyJIJIa6aqqa x,aJIOKaTra eT.n,H. KyqJIII CHJIKHHHIll

J
4 .n,al\HI\a .n,aBOM3T.n,H. 3HJI3HJIa THHqHraH.n,aH KeHHH :x;aM KeqaJIapH 6e-
.n,?P 6yJIraH ~/HWHJlapra l\,apHf ~ 6Hp ofJ .n,aBOMH.n,aep x,apaKaTH MabJIyM
6YJIll6 Typ.n,H . 3HJI3HJla 1866 HHJI 26 anpeJ'.n,aH 27 anpeJIra YTap Keqa-
CH CO.n,Hp 6yJIraH. -

TIHpeHeH 51pHM 0pOJlH.n,a, TIopTyraJIH51HHHr nOHTaxTH J1Hcca6oH.n,a
1755 fJHJI 1 H05l6p.n,a .n,yHe.n,a3Hr KyqJIH 3HJI3HJIa (11-12 6aJlJl) 6yJIraH.
Ey 3HJI3HJIa.n,aHI\,YPl\,l\,aH ax,OJlH .n,eHrH3 cox,HJIHra l\,0qraH, 6HpOl\ C0X,H.,



o ,lJ.aMJJap-6HJJaH 6Hpra 6Hp 3yM,lJ.a 200 MeTpralla lIyKH6, yJJap yCTHra
,lJ.eHrH3 6ocH6 KeJJraH. Ey 3HJJ3HJJa 3ap6aCH,lJ.aH ,lJ.eHrH3,lJ.aH6aJJaH,lJ.TYJJl\HH
KYTapHJJH6, yHHHr KyllH 7. 1022

3prra
1

eTraH. J1Hcca60H,lJ.arH 3HJJ3HJJa-
,lJ.aH60000 KHWH }\aJJOK 6yJJraH.

I1.B.MywKeToB 1887 HHJJ 18 MaH,lJ.a BepHHH (O.nMaoTa) wa>(apH,lJ.a
6yJJraH 3HJJ3HJJa 3ap6H,lJ.aH wa>(ap

Y
6yTyHJJaH BaHpoH 6yJJraHH J\al\H,lJ.a

MabJJyMoT e3H6 l\OJJ,lJ.HpraH. YHHHr e3HwH1I3, ep OCTH,lJ.aH K ~IJJH 6YFHl\
OB03 KeJJraH, cyHr KeTMa - KeT KyllJJH 3ap6aJJH 3HJJ3HJJa TyJJl\HHJJapH
Tapl\aJJraH; HHa wyH,lJ.aH OB03 Ba KyllJm 3ap6aJJap TaKpOpJJaHH6 Typ-
raHJJHrH,lJ.aH KHWHJJap capOCHMara TywraHJJap, yJJap xOJ\JJaraH TOMOHra

~lI~HJJap. •
1911 HHJJ,lJ.a O.lMaoTa waJ\apH Hl\HHH,lJ.a 3HJJ3HJJa 6yJJraH, yHHHr

3nHueHTpH aJ\OJJH HwaH,lJ.HraH LKoH,lJ.a 6yJJMaraHH ca6a6JJH 6HHOJJap

,lJ.eHpJJH6y3HJJMaraH.
1948 HHJJ 6 OKTH6p,lJ.a pyH 6epraH Awx060,lJ. 3HJJ3HJJaCH KyllJJH 3HJI3H-

JIaJJap,lJ.aH 6yJIH6, yHHHr TycaT,lJ.aH 6yJJraH TYJIl\HH 3ap6aJJapHHH MocKBa,
TowKeHT, wCaMapl\aH,lJ., ny ~H6a Ba 6owl\a wax,apJIap,lJ.arH ceHcMHK

cTaHUHHJJap cesraH. .
Ey 3HJJ3HJJaHHHr 3nHueHTpH Awxo60.n..n.aH 25 KM LKaHy6H - wapl\,lJ.a

6yJ!H6, KyllH 9-·10 6aJJJIra eTfaH. Awxo60.n..n.a 3ca 3HJI3HJJaHHHr KyllH
7-9 6aJIJI aTpoqlH,lJ.a 6yJJH6, Kyn 6HHOJJap 6y3HJIraH Ba KHWHJIap J\aJIOK
6yJJraH. 9nHueHTpra Hl\HH LKOHJIap,lJ.a ep epHJJraH, aHpHM LKOHJIap
lIyKH6, aHpHM LKOrwap KyTapHJJraH, ep epHl\J\apH,lJ.aH HCCHl\ CyB Ba l\yM
apaJIaw JIOHl\a 01\H6 lIHl\l\aH. r.n.rOpWKoBHHHr aHTHWHra l\aparaH,lJ.a,
ep epHI\JJapH KoneT,lJ.oFHHHr Wapl\HH Ba LKaHy6H - wapl\HH eH6aFpH,lJ.a

6yJJraH.
1966 HHJI 26 anpeJIb 3pTaJIa6 MaJ\aJJJIHH Bal\T 6HJIaH coaT 5 ,lJ.aH23 MH-

HyT yTraH,lJ.a TowKeT,lJ.a KyllJJH 3HJJ3HJIa 6yJJ,lJ.H. 3HJI3HJIa TyJIl\HHJIapH
6HpHHlIH 3ap6acHHHHr KyllH MapKa3,lJ.a 7,5-8 6aJIJI (5,3 MarHHTy,lJ.a,lJ.aH
0PTHl\POl\) 6yJl.n.H. YHHHr 3nHueHTpH waJ\apHHHr MapKa3H,lJ.a, fHno-
ueHTpH 9-10 KM lIyl\ypJlHK.n.a 3KaHJlHfH aHHl\JlaH,lJ.H. Ey 3HJI3HJIa HaTHLKaCH-
,lJ.a 7 6aJlJlra MYJlLKaJlJla6 l\ypHJJraH HMOpaTJlap,lJ.a ,lJ.ap3 KeTHW Ba J\aTTo
l\yJlaw J\0;UHCaJIapH pyH 6ep,lJ.H. EHpHHlIH 3HJl3HJlil 3ap6aCH,lJ.aH KeHHH
4 OH ,lJ.aBOMH,lJ.aTowKeHT ceHCMHK CTaHUHHCH 700 MapTa,lJ.aH OpTHl\ CHJI-
KHHHW 6YJlraHJ1HfHHH l\aH.n. l\HJJraH. EYH.n.aH 5 TaCH: 1O.V; 24.V; 5:VI;
29.YI Ba 4.VII ,lJ.a 6yJ1H6, 7 6aJlJ1,lJ.aH KaM 6yJlMaraH, yJlap.HHHr KyllH

4,5-3,G MarHHTY,lJ.ara TeHr 6yJ1raH.
10wKeHT 3HJ13HJJaCH HaTHLKaCH,lJ.a 6aXTCH3J1HK J\O,lJ.HCaJJapH ,lJ.eHpJlH

pyH 6epMa,lJ.H. KaTTa 6HHOJlapra 3apap eT.n.H. 3HJ13HJla 0l\H6aTJlapHHH
TyraTHw ylIYH napTHH Ba COBeT XaJIl\H, wy LKyMJIa.n.aH l\ap,lJ.OW pecny6-
JIHKa-JIap TowKeHTHH l\aHTa l\ypHw.n.a ep,lJ.aM l\YJlJIapHHH lIy3,lJ.HJIap.
Ey 3HJI3HJIa TeKTOHHK 3HJJ3HJIa 3KaHJIHrHra wy6x,a HYl\. feoJIorJJap,
reocpH3HKJIap Ba CeHCMOJJOrJ1apHHHr aHHl\JlaWHlIa, 3HJl3HJJa 3nHueHTpH
TowKeHT OCTH.n.aH yTraH lIYl\YP ep epHFHra eKH yHHHr 5ll\HHHra LKOH-
JlaWraHH aHHl\JlaH,lJ.H. KynllHJ1HK ep epHl\JIapH TOF OJI,lJ.HeKH OpaJIHFH-

1 3HJI3HJIa Ky'lHHH 9pr Ba /l\oyJI.!\a l\Hco6JIarn l\a6yJI I\HJIHHraH: 1 ?Jpr = 1 AHH/CM
1/1\ = 107 9pr ra TeHr.

,lJ.afH 6oTHl\JIap TarH,lJ.arH naJle030H: TOF LKHHCJlapH,lJ.a py'H: 6epraH. AKa-
,lJ.eMHK f. A. MaBJloHoB TOWKeHT 3HJl3HJIaCH,lJ.a x,aM naJIe030H: <}lYH,lJ.a-
MeHTH,lJ.a(8-10 KM ,lJ.a) MepH,lJ.HOHaJI epHl\ XOCHJI 6YJlraH Ba TowKeHTHHHr
wapl\H H: l\HCMH 5-6 CM KyTapHJIraHJlHfHHH KypcaTH6 yTa,lJ.H. S'pTa OCHe-
,lJ.arH TOFJlap LKyMJla,lJ.aH, nOMHp - OJlTOH:, !\ypaMa, <l>apFoHa, qOTl\OJI,
nHCKOM Ba 6owl\a TOF TH3MaJlapHHHHr reOJIOrHK TY3HJlHWH Ba TeKTOHHKa-
CHHH TeKwHpHw HaTHLKaCH.n.a 6y TOF TH3MaJIapHHHHr HeoreH Ba aHTpo-
noreH ,lJ.aBpH,lJ.a KYlIJIH TOF 6ypMaJIaHHWH (HXJIHT, naJIaxca) KyTapH-
JIHWJIapH,lJ.aH l\aHTa naH,lJ.o 6YJlraHJlHfH Hc60TJlaH,lJ.H (c. C. illyJlbU,
B. 11. nonoB, M .0. AXMa,lJ.LKOHOB, P. H. 116pafHMoB Ba 6owl\aJIap). TeK-
TOHHK xapaKaT HaTHLKaCH,lJ.aep l\aTJlaMJIapHHHHr 6ypMaJlaHHWHHH Hl\l\OJI
KypcaTyBlIH 3HJI3HJla 2\0,lJ.HcacH, lOl\opH,lJ.a KypcaTH6 yTHJlraH TOFJlapHH
2 MJlH H:HJI HlIH,lJ.a naH.n.o 6YJlraHJIHrH,lJ.aH .n.apaK 6epa,lJ.H.

MacaJlaH, S'pTa OCHe,lJ.a CeH:CMOJlOr Ba TeKTOHHCTJlap aHHl\JlaraH
HHPHK ep -epHl\JlapJl60p, yJlapra: <l>apFoHa :Ta.nac lIYl\YP ep ejmFH,
)I(aHy6HH: <l>apFofia Ba !\yM6eJI, KeHrKyJI ep epHl\JIapH KHpa,lJ.H. YJlapHl1Hr
Y3YHJIHfH 200-700 KM ralla 60pa,lJ.H. AHa wy epHl\Jlapra f06H - OJITOH:
3HJI3HJIaCH MHCOJI 6YJla,lJ.H. OJlHMJIap Ep wapH)i.a 4000 HHJI ,lJ.aBOMH,lJ.a
13 MJlH KHWHHHHr 3HJl3H.fIa.n.aHYJIraH~HH J\Hc06ra OJlraHJlap (49 - pacM).

3HJl3HJlaHHHr ca6a6J1apHHH ypraHHUl YCYJlJlapH. 3HJI3HJlaHHHr KeJlH6
lIHl\HW ca6a6J1apHHH aHHl\JlaW acocaH HJlMHH Ta,lJ.l\HI\oT HHcTHTyTJlapH-
.n.a OJlH6' 6opHJIa,lJ.H. X.03HprH Bal\T,lJ.a MaMJlaKaTHMH3,lJ.a 25 .n.aH OpTHl\
Maxcyc ceHCMHK cTaHUHHJlap (MocKBa, CBep,lJ.JlOBCK, T6HJlHCH, TowKeHT,
0flMaoTa; nywaH6a, I1pKyTCK, CaMapl\aH.n. Ba 60wl\a wa:x;apJlap.n.a)
6YJ1H6, yJlap.n.a HJIMHH Ta.n.l\Hl\OT HWJlapH OJlH6 6opHJlMol\,lJ.a. Ey CTaHUHH-
.1apHHHr x,aMMaCH aKa.n.eMHK E. E. fOJIHUHH (1906) Ba OJlHMJlap,lJ.aH
n. M. HHKH<PopOB, B. <1>.EOHlIKOBCKHH, n. n. KHpHOC, n. A. XapHH,
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OCHe,Zl.afHCeHCMHKCTaHUH5IJIapra 1929 HHJI)l.aypHaTHJIraH 3)1.H. Y 19~9
HH.l,1.ael\ 600 Ta, 1940 HHJIratIa 3ca u6000 ,Zl.aHopnIl\pol\ 3HJI3HJIaHH l\a

u
H,Zl.

H KeHHHfH HHJIJIap,Zl.allJy )KOHJIap,Zl.a5IHa,Zl.aTaKOMHJIJIallJraH ceHC-3Tra . u 6
r-lOrpaqJJIap 6yJIH6, yJIap HHJIHra 1000 ,Zl.aHOpTHI\ 3HJ13HJIaHH )\HCO ra

o.lraH. 'u
3HJI3HJla ca6a6JlapHHH ypraHHllJ MaMJIaKaTHMH3,Zl.a5IXIllH.HyJIra l\YHHJ1-

illy MaKca,Zl.,Zl.aCeHCMOJIOfH5IHHcTHTyTJIapHTallJKHJI3THJIraH, 6yep,Zl.araH. •
Ma.laKaJIll CeHCMOJIOrJIap, re<?¢H3HK, Ma::eManIK Ba reOJIorJIap I\atIOH,

P'1a Ba uaH,Zl.aHKytI 6HJIaH 3HJl3HJIa 6YJlHllJHHH pa,Zl.oHMeTO,Zl.H6H.laHKae ,.... .~ u u
. "H ...•aH aHTH6 6epHllJ YCTII,Zl.aKeHr KyJIaM,Zl.aHJIMHH Ta,Zl.I\HI\oTHllJJIapHO.l,1.n ,.... u CP ffi A

0" 6opMOKnaJIap. Y36eKHcToH C '!JaHJIap Ka,Zl.eMlI5ICH1\0llJH,1.aO.lH
O ~

•.•.•.
1967 HlIJI,Zl.aTallJKHJI 3TH.lraH CeHCM ~Onr5I HHCTHTyTH YJIap )KyMJlaCH-
aH,!.lJlp. CYHffH HHJIJIap,Zl.aCOBeT CeHCMOJIOnr (B.I1.KeHJlHc) Ba 60llJI\a

~J1HMJIap 3HJI3HJIa TYJII\HHHHH, yHHHr ytIOFH,Zl.afH 3ap6aHH aH~I\JIaW
ycy JIHHH HllJJIa6 tIHI\,Zl.HJIap.CeikMHK CTaHUH5IJIap,Zl.aHOJlHHraH ~:;HcMor-
paMMaJlap Ba ep nycTH,Zl.aHeOTeKTOHHK)\apaKaTJlap HaTuH)KaCH,Zl.apyH 6epa-
)l.HraH CHJl)KHllJJIapra Ba 60wI\aJIapra I\apa6 3HJl3HJIaytIOFHHHHr ,Zl.HHaMHK
napaMeTpHHH aHHI\JIallJ MyMKHH. ill~.H,Zl.aHI\HJ1~?, TeKTOHHK )\apauKaTJI~p
HaTH)KaCH,Zl.aep nYcTH,Zl.a6Hp,!I.aHHra epHJIHW pyH 6epa,Zl.HBa ep n~cTH y3
MyB03aHaTHHH HYI\OTa,Zl.H. 5yHHHr HaTH)KaCH,Zl.a3HJl3HJIa ytIOFH,Zl.a
)\OCHJI 6yJIraH TapaHr TYJII\HHJIap y ep,Zl.aHaTpo¢ra TapI\aJla)J.H Ba ep
Kl3aCHra TOMOHTYJII\HH KytIH KaMa5I60pa,Zl.H.

MarMa Ba yHHHr J\oCHJIaJIapHHH )\apaKaTra KeJlTHpyBtIH npouecc
HHFHH,Zl.HcHraMarMaTH3M ,Zl.e6 aTaJla,Zl.H. MarMal MypaKKa6 TapKH6JIH
CHJIHKaTJlH CylOI\JIHK, yHHHr TapKH6H,Zl.a 3pHraH ytIyBtIaH Ko~nOHeHT-
JIap Kyn 6YJlH6, yJIap MarMaHH aKTHB I\HJlH6 ~60pa,Zl.H. Y ep nycTH aK-
THB I\HCMJIapH,Zl.aBa KlI<;OpH,M3HTH5I,Zl.a)\OCHJI 6YJI3,Zl.H.M3rM3,Zl.3rH ytIyB-
tI3H KOMnOHeHTJI3p MHHepaJIH33TOpJIap ,Zl.e6aT3JIa)l.H. YJl3pHHHr MHI<;-
)l.OpH M3rMa,Zl.a Kyn 6yJIa)l.H. K.rop3HcOHHHHr T3)KpH6aJl3pHra Kypa
12% ra 6opa,Zl.H. YtIyBtIaJ:! KOMITOHeHTJIaplOI\OpH 60cHM OCTH)J.a MarMa
TapKH6H,Zl.acaI\JIaHH6 Typa,Zl.HJlap. 50CHM naCaHHllJH 6HJIaH 6y KOMnOHeHT'
.'lap MarMa,Zl.aH nOpTJlaW )\OCHJl I\HJlH6 a)KpaJIH6 tIHI\a,Zl.HJIap. 5YH,Zl.afr
BOI\eaHH MarMaHH ep Kl3aCHra OTHJIH6 tIHI\H6 BYJlKaHJlap J\OCHJl I\HJI-
raHH,Zl.a KY3aTHllJ MyMKHH. u uu u

CYB 6yFJlapH MHHepaJIH3aTOpJIap TapKH6H,Zl.aaCOCHHPOJIb yHHaH)J.H.
5YH~aH TallJI\apH, MarMa,Zl.aMHHepaJIH3aTOpJIap,Zl.aI-:CO2, HC, HF, S02,
H2B03 Ba 6owI\aJIap 6yJIa)l.H. MarMaHHHr yMyMHH TapKH6HHH 96, 88%
Si02, Ti02, AI03, Fe203' FeO, MgO, CaO, Na2?, 1(20 TallJKHJI I\IlJIa,Zl.H.
5yJlap,Zl.aH TallJl\apH, MarMa)l.a KaM MHI\')l.op,Zl.aTl, P, C, CI, S, Ba, Sr,
.Mrr Zr Ni CO V Ka6H 3.'leMeHTJlap 6op. !\OJIraH 6aptIa 3JIeMeHTJIap
Ma;Ma 'YMYMHH'TapKH6HH I\HCMHHH 0,5% HHH TaWKHJI 3Ta)J.H (r.M .3a-
pH)l.3e, 1980). u

MarMaHHHr 6Hp I\HCMH ep 103aCHra tIHI\H6 I\yHHJICa, HKKHHtIH I<;HCMH
l\aTJIaMJIap opacH.,Zl.aI\OJIa,Zl.H.Ep l\aTJIaMJIapH OpaCH,Zl.aI\OJIraH Ma rMa

1 MaeMa - rpeKlJa Cy3 6YJIH6~ Xa~lHpCHMOH~IOJt~a, ;teraH MabHOHH 6HJUJ;Hpa,llH.

50- paCM. B. B. fOJJHU,HHceiicMOrpaq>H (cxeMa).

C. A. Me,Zl.Be,Zl.eBBa 6owK.aJIa p HXTHpO 3TraH Maxcyc ac606JIap ceHcMor.
pa¢JIap 6HJIaH TabMHH 3THJIraH. 3HJI3HJIa TYJII\HHH aKc 3TTHpHJIraH
.''lrpH tIH3HI\HH ceHcMorpaMMa ,Zl.eHHJIa,Zl.H.Yq XHJI ceHcMHK TYJII\HH MaB.
)Ky,Zl.:6 y H JI a M a (Te3JIHrH 3,5-6,5 [(MiceK) ep MaccaCHHHHr )\a)KMHHH
CHI\HJIHllJH (,Zl.e¢OpMaUH5I),Zl.aHKeJIH6 tIHI\a,Zl.H Ba I\aTTHI\, CyIOI\ )\aM
ra3 J\OJI,Zl.arHMOMaJIap,Zl.aHyTa,Zl.H;K y H ,Zl.a Jl a H r (Te3JIHfH 4,5 KM/ceK)
ep I\aTJIaMJIapH llJaKJIHHHHr y3rapHwH - CHI\HJlHWH,Zl.aH)\OCHJI 6YJIraH
TYJlI\HH cyKlI\ Ba ra3 )\OJIaTH)J.afHMO,Zl.)l.aJlap,Zl.aHyTMafI,Zl.H;Kl 3 a TYJlI\HH
(Te3JIHfH 3-3,5 KM IceK) yCTKH nycT,Zl.a x;apaKaTJIaHH6 Te3 cyHa,Zl.H. 5y
TYJ1I\HHJIap ceHCMorpa¢ ¢OTOI\OF03H,Zl.ay3 aKCHHH Tona,Zl.H (50- pacM).

5y ceHcr.wrpa¢ npy)KHHara OCHJIH6, paMKara 6HpHKTHpHJlraH OFHp
MeTaJIJl KlK,Zl.aHH6opaT. 5y 10K KyTapHJIHWH Ba naCTra TyllJHWH MYMK~H.
PaMKaHHHr ytIH,Zl.arH KytIJIH MarHHTJIap opaCHra CHMJIH FaJITaKJIap yp-
HaTHJIraH. 3HJI3HJla 6YJlMaraH BaI\T,Zl.a ceHCMorpa¢ I\HMHpJIaMaH,Zl.H.
Ep .llap3ara KeJIraH,Zl.aac606JIapHHHr Tar I\HCMH HHepT omp KlKKa HHC

u
'

6aTaH CHJI)KHH,Zl.H,FaJITaKJIap ytIH MarHHT.lap OpaCH,Zl.a I\Hj\.lHpJIaH
6ow.TJaH)J.HBa yH)J.a3JIeKTp TOKH ~OCHJI6yJIa,Zl.H.5y TOK OHHaJIH raJIb~aHO-
MeTpra 6opa)l.H. OHHara TywaeTraH HHfHtIKa epYFJlHK HypH OH~a,Zl.a
aKc 3TH6, ceKHH yTaeTraH ¢OTOI\OF03ra TyllJa,Zl.H. 5y ceHCMorpa¢ Ypra



aCTa - CeKHH l\OTa,lI.H Ba )\ap XHJI IllaKJIHH 3raJIJIaH,lI.H. !\aTJIaMJIap opa-
CH,lI.aMarMa,lI.aH KpHCTaJIJIaHraH LKHHCJIap HHTpy3HB LKHHCJIap ,lI.e6aTaJIa,lI.H
Ba yJIap 10 KM raHa llYl\ypJIHK,lI.a)\OCHJI 6yJIa,lI.H. HHTpY3HB TOF LKHHC-
JIapH 3 ~M ,lI.aH llYI\YP,lI.a· )\OCHJI 6yJIca a6HCCaJI, yH,lI.aH )\aM IOl\opH,lI.a
)\?CHJI 6YJIca r~rra6HCCaJI ,lI.e6 aTaJIa,lI.H. Bal\T YTHIllH 6HJIaH ep rrycTH
KYTapHJIa,lI.H, llYKa,lI.H, 51Ha KyTapHJIa,lI.H' Ba KyllJIH 3P03H5I rrpou:eccH
TabcHpJ:f HaTHLKaCH,lI.a HHTpy3HB LKHHCJIap ep 103aCHra llHI\H6 l\OJIa,lI.H
)\aM,lI.a y JIapHH TeKIllHpHIll OCOHJIaIlla,lI.H.

MarMa ,lI.utlJtlJepeH~Ual\USlCU)\dl\U)l.a TyrnyHQa. IOl\opHJJ.a l\aHJJ. I\HJIHHH-
IllHlla, EpHHHr llYl\YP l\aTJIaMJIapH opaCHJJ.a )\OCHJI 6yJIraH MarMa 6Hp
Hella XHJI XHMH5IBHH (r.BaIllHHrToH <pHKpHlla, rreTporeH) 3JIeMeHTJIapJJ.aH
TalllKHJI TorrH6 MHHepa~H3aTOpJIapra TyHHHraH 6yJIaJJ.H. IllYHHHr yllYH
MarMaTHK LKHHCJIapHH ypraHHlllJJ.a lOl\opH,lI.a HOMJIapH KypcaTH6 yTHJI-
raH 3JIeMeHTJIap oKcHJJ.JIapHra Kyrrpol\ a~aMH5IT 6epHJIaJJ.H. By OKCH)1.-
JIap HllHJJ.a. KpeMHHH OKCH)1.H Kyrr Ba Y3Hra xoc XycycH5ITfa 3ra. Illy

a
ca6a6JIH yHra aJIO)\H,lI.a 3bTH6op 6epHJIaJJ.H. MarMaJJ.aH ~OCHJI 6yJlraH
TOF LKHHCJIapH TapKH6H)1. ~H KpeMHHH OKCHJJ.HHHHrMHI\)1.0pHra l\apa6
4 XHJIra 6yJIHHa)1.H:

1. HOP,lI.OH LKHHCJIap - SiO., 75 - 65 % ratIa;
2. S'pTa LKHHCJIap - SiO; 52 - 65 % ralla;
3. ACOCJIH iKHHCJIap - Si02 52 - 45 % ratIa;
4. YJIbTpa aCOCJIHLK!:iHCJIap- Si02 45 % JJ.aHKaM oy JIaJJ.H.

MarMa ep rrycTH,lI.aH ep 103acHra tIHl\l\YHlla (ro~ HHTPY3HB, ro~· 3<P<Py-
3HB) yHHHr TapKH6HJJ.am KpeMHHH MHI\JJ.0PHy3rapH6 6opaJJ.H.MarMa LKHHC-
JIapH ep l\aTJIaMJIapH OpaCH)1.aoyJIraH Bal\TH)1.ayHHHr TapKH6H)1.arH TypJlH
:;to)1.JJ.aJIapra3, 6yF Ba 60llll\aJIap 6HJIaH 6Hpra 3pHraH ~OJI)1.a apaJIalllH6
eTaJJ.H.MarMa ~apaKaTfa KeJIi:!6 ep l\aTJIaMJIapH opaCI;iJJ.aHKyrapHJIaeTraH-
)1.a,yHHHr TapKH6HJJ.am ra3 Ba MOJJ.JJ.aJIapMHl\JJ.0PHyCTKH LKHHCJIapopacH-
ra CHHm6 KaMa 51eKH Y3r?pa 6opaJJ.H. ByHra caoao, 6HpHHtIH,lI.aH, OoCHM
Ba TeMrrepaTypaHHHr rracaHHlllH, HKKHHtIHJJ.aH, yCTKH Ba eH LKHHCJIapHHHr
TabcHp 3}HlllH?Hp. IllyHHHr ytIyH MarMa ep oCTHJJ.ael\CapaJIaHa 60lllJIaH)1.H.
IllyHH aHTH6 YT~lll KepaKKH, MarMa XHJIJIapH ~al\H,lI.a HKKH XHJI <pHKP 60p,
MacaJIaH, '<I>. B. JIeBHHcoH-JIeccHHr <pHKpHtIa HKKH XHJI aCOCJIH(oa3aJIbT-
JIH) Ba HOPJJ.OH(rpaHHTJIH) MarMa 6op, AMepHKaJIHK<pH3HK-XHMHK H. Jr. Bo-
Y3H (1929) <pHKpiltIa, MarMa OHp XHJI 6YJIH6, KpHCTaJIJIaHHlll JJ.H<p<pepeHU:H-
a:::H5ICH rrpou:eccH TY<PaHJ1HyHJJ.aHTypJ1H XHJ1 MarMaTHK LKHHCJ1ap')\OCHJ1
6YJ1a)1.H. .

)\03Hp KyrrtIHJ1H~ OJIHMJ1apHHHr<pHKpHtIa, HKKH XHJ1- aCOCJ1H(lOl\oPH
MaHTH5IJJ.a~OCHJl 6yJ1aJJ.H)Ba HOPJJ.OH'(ep rrycTHJJ.a ~OCHJ1oyJ1aJJ.H) MarMa
MaBLKy,lI.. •.

MarMaJJ.aH TYPJ1~ XHJ1MHHepaJ1TapKH6J1H TOP LKHHCJ1apHHH~OCHJI oy-
JIHlll rrpou:eCCJIapH HHFHH)1.HCHraMarMa ,lI.H¢<pepeHU:HaU:H5ICH,lI.eHHJIaJJ.H.

. Mar~a KpHCTaJ1JIaHHlll, MarMaTHK eKH J1HKBaU:H5I1JJ.H<p<pepeHU:HaU:H5IJ1a-
pHra 6YJ1HHa,lI.H.

1 J[UKBa/.fUJl-MarM8 TerrepatYpaCHHHHr nac8f1HWH)(aH 61lpH-61lpll 6~JlaH apaJlawMaii-
)lllraH IlKKH XIlJl CYlOl\JlHKKa alKpaJlHWH~HP.

y HHr KPHCT~JI-X03Hpm <p
HK

pJ1apra Kypa Manm ,lI.H<p<pepeHU:HaU:H5ICHHH
JlaHHlll rrpou:ecCHJJ.a <pH3HK-XHMH5IBHH lllapOHTHHHr (TeMnepaTypa eKH

60CHMHH) Y3rapHlllHJJ.aH pyH 6epa,lI.H, u u

MarMa JJ.H<p<pepeHU:HaUH5ICHllYl\YP)1.a (MarMa yllOFHJJ.a) yHHHr ep rrycTH
1OI\OpH l\aTJ1aMJIapHra KyTapHJIHlllHral.la 6YJIraH

u

,lI.aBpJJ.aBa MaI'~a KaMe-
pacHJJ.a (MarMa COBH6 HHTpy3HB LKHHCJ1apra aHJIaHa,lI.Hra~ LKOH) COJJ.Hp

6yJIaJJ.H.
K p H C T a J1J1a H H III ,lI,H <p<pe p e H ll, H a u: H 51C H (ca paJIaHHlll

npou:ecCH) ,lI,a- MarMa Y3Hra XOC TepMO,ll,HH~MHKlllapOHT,lI,a KpHCTa-:,rJ1a-
Ha 60lllJ1aHJJ.H.By rrpoueccJJ.a MarMa MaccaCH aHpHM l\HCMJ1apra OCOH6yJIH-
HH6 KeTa,lI.H. MarMa TapKH6H,lI,arH MO,ll,JJ.aJlaptIeTJ1apH,lI,aHaCTa-ceKHH M~P-
Ka3ra ToMoH COBH6 60paJJ.H. By rraHTJJ.a OFHp 3J1eMeHTJIap Te3 l.lyKa
60lllJlaH,lI,H, eHrHJ1JIa!)I13ca LKy,ll,aCyCT l.lYKa,ll,H. I03acHJJ.a KpeMHHH Ba aJ1lO-
MHHHHra 60H MarMa l\OJIaJJ.H, XOJIOC.By rrpou:ecc )\aMMa Bal\T 6Hp TeKHC
6y.naBepMaHJJ.H, tIyHKH Ta6HHH lllapoHT MaBLKy,ll, 6yJ1raH,lI,a. Ba ytIyBtIaH
KoMrroHeHTJIap 60p 6yJIraH,lI,a HOpM3!J1 yTaJJ.H. Illy HapcaHH 3:,TH60pra
OJ1raH,lI,a, HOp,ll,OH LKHHCJ1ap ep rrycTHHHHr 103a l\HcMHJJ.a LKOHJ1alllHlllH
KepaK .. ACJIHJJ.a 3ca, MarMaHHHr KpHCTaJ1J1aHH6 car:aJ1aHHlll npou:

eccH

eTapJ1H ,lI,apaLKa,ll,a ypraHHJ1raH 3Mac. IllyHra l\apaMaH, COBeT OJ1HMJIapH
E. A. KY3HeU:OB, A. H. 3aBapHU:KHH J1aOOpaTOpH5IJ1apJJ.aBa ByJ1KaH Kpa-
TepJ1apH,lI,aHJ1MHHTeKlllHpHIll HlllJ1apHHH 0J1H6 60pH6 51XlllH HaTHLKaJ1apra

3pHlllJJ.HJIap ..
MarMa TapKH6HJJ.arH 2JIeMeHTJ1ap l\YJIaH IllapOHT,lI,a 6HpHH-KeTHH 6H- •

pHKH6 KpHCTaJ1J1aHa,ll,H.KpHCTaJ1J1aHHlll MabJ1yM TapTH6JJ.a OJI,lI,HHMa-Ke-

HHH pyH 6epa,ll,H. .
MarMa COBHH 60lllJ1araH,lI,a OJ1JJ.HHpaHrJIH MHHepaJ1JIap: OJ1HBHH Ba -

rrHpoKceH KpHCTaJIJIaHH6 l.lYK3! 60lllJ1aHJJ.H.:CYHf
u

acoCHH, ypTa Ba HOP-
JJ.0H rrJ1arHOKJ1a3J1ap, 3Hr KeHHH KpeMHHHra: 60uH MHHepaJ1J1ap Ba, HH-
~05lT, co<p KpeMHHH KpHCTaJ1H (KBapu:) )\GCHJI 6yJIaJJ.H. MarMa,ll,am yllyB-
llaH KoMrrOHeHTJlap ep l\aTJ1aMJIapH opacHJJ.a 3J1eMeHTJIapHHHr )\apaKaTH-

HH Ba KpHCTaJIJ1aHHlllHHH Te3JIalllTHpaJJ.H.
MarMa TapKH6HJJ.arH MHHepaJIH3aTOpJ1ap 101\0pHra KyTapHJ1raH,lI,a

tIyKHHJJ.H Ba MeTaMOP<PHK LKHHCJ1ap opaCH,lI,am 6YlllJ1Hl\J1apra CHHrH6
)\aM,lI,a )\ap XHJI MHHepaJ1J1apHH )\OCHJ1 l\HJ1aJJ.H.. HaTHLKaJJ.a ep ~aTJIaM-
J1apH opaCH,lI,a MarMa aCTa - ceKHH Y30l\ Bal\T ,lI,aBOMH,lI,aCOBHH,lI,H Ba
HH)\05lTJJ.aMypaKKa6 <pH3HK- XHMllK npou:ecc~ap TabCHpH,lI,a6HpHH-KeTHH
KpHCTaJIJIaHH6, KpHCTaJ1JIHLKI1HCJIapHH )\OCI1JI l\I1JIaJJ.H.

IllyHJJ.aH l\IWH6, MarMa JJ.l1ep<pepeHU:HaU:H5ICHHaTHLKaCHJJ.aep l\~TJ1aM-
J1apl1 opaCl1,l1,aI1HTpy311B, ep 103aCI1JJ.a3<P<PY3HBLKHHCJIap )\OCHJ1 6yJ1aJJ.H.
BHp TapK116JIH MarMa,ll,aH )\OCI1JI 6yJ1r.aH 3<pepY3H~ Ba HH~PY3HB LKI1HC-
J1apHI1Hr XI1MH5IBHHTapK116H 611P - 611pl1ra LKYJJ.aYXlllalll 6yJIaJJ.H. JIeKHH
CTpyKTypacH, TeKCTypacl1 Ba MI1HepaJI TapK116H LKI1)\aTJJ.aHyJ1ap 611P- 6UpH-

JJ.aH KeCKUH <paPl\ l\11J1a,ll,H.
I1HTpy3UB )lmHC~apHUHr ep nycTU)l;a ~Turn rnaKJlJlapu. ~arMaTHK

)KI1HCJ1apHHHr ep nyCT!1,lI.a )\OCI1~. l\HJ1raH eTHIll IllaKJIJ1apI1HH ypraHHlll
MypaKKa6 I1lll,lI.Hp. BYJ1apHI1Hr eTHIll IllaKJ1JIapl1 I1KKH XI1JI IllapOHTra
6oFJI11l<;.BOCI1M KaM 6yJIraH LKolwap,lI.a MarMa l\aTJIaMJlapH HKK~l\aT-
JIaMJ1ap opacHra LKOHJ1aum6, MOCJ1alllH6 eTHIllH MyMKI1H. .5yH,lI.aH Bal\T-
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51- pacM. I1HTpysHB, S<jJ¢YSlIB Ba l\leTaMOP¢HK )KlIHCJIapHHHr cxeMaTHK KeCHMH,'larH
cTpyKTypaJIap (Tuppe/lOaH).

JIap,na MarMa l\aTJIaMJIapapO 6YUlJIHI\JIapH¥! rraCCHB (TabCHpCHS) J\OJIaT-
,na 3raJIJIai1,nH. 13oUll\a J\oJIJIap,na MarMa YSHqa "SYPJIHK" 6HJIaH l\aTJIaM-
JIapHH KYTapH6, cypH6 eKH 3pHTH6 6YUlJIHI\HH 3raJIJIa6 OJIa,nH.

~.eOCHHKJ)HHaJIb 06JIaCTJIap,na MarMaHHHr ep lOsaCHra epHJIH6 qHI\H-
UlH eKH YHH~r opacH,na I\OJIH6 I\OTHUlH TeKToHHK Ba MarMaTHK J\apaKaT-
ra 60FJIHI<; 6YJIa,nH. 13y J\apaKaT HaTHJKaCH,na rrai1,no 6YJIraH 6ypMaJIap
XHJIMa - XHJI UlaKJIra 3ra 6YJIa,nH, 13aMaH HHTpysHBJIap 6ypMaHHHr
yMyMHi1 TysHJIHUlHra, x.aTTo yHHHr 6absH JJ.eTaJIJIapHra MOCJIaUla,nH.
13yJIap MOCJIaUlraH HHTpysHBJIap ,ne6 aTaJIa,nH. JIeKHH KyrrHHqa epH6
qHI\YBqH MarMa 6ypMa UlaKJIH~H :>Ky,na 6ySH6 106opa,nH, 6ypMaJIaHraH
lliHHCJIapHHHr KaTTa - KaTTa 6yJIafHHH 3pHTH6 106opa,nH. 13yJIap HOMOC
HHTpySHB ,nei1HJIa,nH. (51 - pacM).

M 0 C JI a Ul r a H H H T P Y S H B .1 a p. I1KKH l\aTJIaM opaCH,na eTyB-
qH HHTpysHBra CHJIJI ,nei1H.1a,nH. YJIap l\aBaTJIapHHHHr l\aJIHHJIHrH 6Hp
Heqa caHTHMeTpi!.aH 6Hp Hella lOS M raqa 6opa,nH. I1HTpySHB CHJIJIHHHr

u 6 23raJIJIaTaH MaH,nOHH Hp Heqa MHHr KM· ra eTHUlH MyMKHI;!. MaCaJIaH,
CH6Hpb rrJIaT¢OpMaCH,na (CH-
6Hpb TparrrraCH) CHJIJI 3raJI-
JIaraH Mai1,nOH 6Hp Heqa yH
MHHr KM

2
ra 6opa,nH. )I\aHy-

6HH A¢pHKa,narH Kappy rrpo-
BHHUHHCH,narH CHJIJIHHHr Mai1-
,nOHH 570 000 KM2. CHJIJIap
o,naT,na rpyrrrra-rpyrrrra 6y-
JIH6. yqpai1,nHJIap. 13absH 6Hp
cH.1.1ap, MaCaJIaH, TyHrycKa

52 pacM. tIYKHH.llH eTF;HSHI\ l\aBaTJIapH opa-
CH.n.aJ\OCHJI 6yJIraH aCOCJlH MarMaHHHr CHJI-
.'lHl\ ruaKJllI)l.arn (I\opa l\aTJla~l) HHTpySHBH.

~ -::::=::: "';--~"''''''. _.•.-----
~1Ui1poml?p'.'o/7 mOl'1ujV7uj7;....--';( .

.'

53- paCM. KaTTa HHTpySHB- 6aTOJlHT Ba yHHHr YCTH.n.arH py.n.aJlH (I\OpacH) )KHHCJlap
cxeMaCH.

,napeCH Bo,nHiicH,na 1,5 MJIH K ~2, )\HH,nHcToH,na 300 060 KM
2

,naH Kyrr-
POI\ Mai1,nOHHH l\orrJIa6 OJIraH. CHJIJI aCOCJIH MarMa, :>KHHCJIapH,naH TaUl-

KH.1 Torra,nH (52 - pacM),
JI a K K 0 JI H T JI a p o,n a T,n a HOp,nOH :>KHHCJIap,naHTaUlKHJI TO-

rra,nH. YHH ,nHaMeTpH 6Hp Heqa 100 M ,naH 6Hp l\aH.IIa KM ra eTa,nH, rpyrr-
na - rpynrra 6yJIH6 yqpai1,nH (53 - 54- pacM~ap).

JI ° rr 0 .1 H T JI a p - yCTH 60THI\ HCMHK)<;aYXUlaUl HHTpySHB UlaKJIJIy
6YJIH6, aBBaJI KYTapHJIH6, cyHrpa CyHH6, TOF yCTKH I\HCMHHHHr qy-
KHUlH,naH XOCHJI 6yJIa,rr,H. 111I1MOJIHi1 AMepHKa,nafH nblOJIyC ra66po
JIOrrOJIHTHHH~r yMyMHi1 Mai1,noHH 38 000 KM2, X.a:>KMH200 000 KM

3
ra

TeHr.
<I> a K K 0 JI H T. JIHI-ISaCHMOH HHTpySHB UlaKJIH,na aHTHKJIHHaJIbBa

CHHKJIHHaJI.lap H,npocH,na :>Koi1JIaUla,nH. AcocaH 6YP~~JIaHraH o6JIac!JIap,na
TaUlKHJI Tona,nH. 13ypMaJIaHHUl 6HJIaH 6Hp BaI<;T,naeKH yH,naH KeHHHpol\
J\OCHJI 6y JIa,nH. u

HOMOC HHTpy3HBJIap. 13yJIap ,nai1Ka, ~aTOJIHT Ba UlTOKJIap~a 6yJIHHa,nH.
I\aTJIaMJIH eKH l\aTJIaMCHS :>KHHCJIapHHKYH,naJIaH~Hra KecH6 y.:rraH TOMHp-
JIap,na :>Koi1JIaUlraH MarMa Max.cyJIH ,n a H K a ,neHHJIa,nH. naHKaHHHr I\a-
JIHHJIHrH (3HH) 1 CM ,naH 6Hp Hella KM ralla, ySyHJIHrH 6Hp Hella M ,naH
100 KM raqa 6opa,nH. Po,neSHH,narH (A¢pHKa) KaTTa ,nai1Ka 500 KM ra llY-
SHJIraH 3HH 5 KM ,naH 10 KM ralla eTa,nH. ACOCJIH Ba yJIbTpa aCOCJIH:>KHHC-
JJap,naH'TaUlKHJI TomaH. EHCHMOH eKH J\aJII<;aCHMOHUlaKJI,narH ,nai1KaJIap
J\aM 60p (51- pacM).

13 a T 0 JI H T. MarMaTHK :>KHHcJIapHHHr 3Hr KaTTa IllaKJIH, y TOF CHC-
TeMaJIapH H,npOCHHHTaIIIKHJI 3Ta,nH. 40TI\OJI, )\HCOp, 3apa¢UloH, HypoTa,
I\opaTena TOFJIapH,na i1HpHK (6Hp l\aHlla 200 KM ,naH 1000 KM ralla) 6aTo-
JlHTJIap 60p (55- pacM). )\osHprH nai1T,na 6aTOJIHTJIapra Mai1,noH~ 200 KM2

,naH OpTHI\ HHTpysHBJIap KHpa,nH. 9Hr i1HpHK 6aTOJIHT lllHMOJIHH AMepHKa
Kop,nHJIbepacH,na, yHHHr ySyHJIHrH 2000 KM, 3HH 200 ~M ra TeHr.

lllyH,nai1 xyCyCHHTra 3ra 6yJIraH, JIeKHH Mai1,noHH 200 KM
2

,naH KaM
6y.araH HHTpySHB III T 0 K JI.e6 aTaJIa,nH.



54- pacM. I1.D.eaJl JlaKKOJlIlT IIlaKJlllHIlHr cxe- 55- pacM. IOSIlJlraH '1yKIlH.D.1l)KIlHCJlap' opa-
MaTIlK KeCllMIl. cHAaH '1lll\llo'I\OJlraH rpaHIlT OaTOJIIlTIl

MarMaTH3M ca6a6JIapH. MarMamIHf :X;OCHJI6YJIHiliH Ba yHHHf :x;apaKaT
ca6a6JIapHHH TeKIllHpHill HH:X;05lT,nal\H3Hl\apJIH,nHp. BHpOl\ Ep IllapH,nam
l\aTTH l\ )KH CMJIapHH 3PHTYBllH IOl\OpH TeMnepaTypaJIH HCCHI\JIHK MaH6aHHH
TonHIll, TeKIllHpHill HiliJIapH,na :x;aJIH eTapJIH HaTH)KaJIapra 3pHIllHJIraHH
HYl\. IllyH,naH 6yJIca-,na, MarMaTH3M npOUecCHHH ypraHHill yCTH,naOJIH6
60pHJIraH HJIMHH Ta,nl\Hl\oT HiliJIapH,naH My:X;HM xyJIocaJIapra KeJIHH,nH.

MarMaTH3M ca6a611HJIapH,naH aCocHHcH TeKTOHHK :x;apaKaTJIap :X;Hc06-
JIaHa,nH. By :x;apaKaTJIap HaTH)KaCH,na MafMara lOl\opH,naH TabcHp l\HJIYBllH
60CHM KaMa5l,nH Ba 3H,noreH Kyllra 3ra 6yJIraH aKTHB MarMa ep nycTH 1Ol\0- ,
pH l\aTJIaMJIapH TOMOHCHJI)KHH,nH:x;aM,naTypJIH XHJI IllaKJIJIapHH 3raJIJIaH-
,nH. MarMaHHHr :X;OCHJI6yJIHiliH yllyH ep l\aTJIaMJIapH,na :x;apaKaTtIaH 30Ha
_ pa,n110aKTHB 3JIeMeHTJIap TynJIaHa,nHraH )KOHJIapHHHr 6YJIHiliH KaTTa

a:x;aMH5lTra 3ra,nHp. ByH,naH TaIlll\apH, pa,nHOaKTHB 3JIeMeHTJIap ern TOF-
JIap,na, OpOJI Ba 51pHMopOJIJIap,nam ByJiKaH )KHHCJIap,na, aHHHl\ca rpaHHT-
,na Kyn yllpaH,nH. MarMaTI13M npouecCH reOCHHKJIHHaJIb 06JIaCTJIap,na pyH
6epa,nH. feO¢H3HK TeKIlll1pHliWap HaTH)KaCI1,na MaTepl1KJIap Ba yJIapHHHr
OKeaHJIap 6HJIaH 6yJIraH qerapa.lIapH,na qYl\YP (300-400 KM) ep epHl\-
JIapH 60pJIHrH aHHl\JIaH,nH. Ep epHl\JIapH IOl\OpH MaHTH5Iralla 60pH6
eTraH 6yJIH6, MaHTH5l,na aCTeHOJIHT)KHHCI1HH Ba yH,naH 6HpJIaMqH 6a3aJIbT
:X;OCHJI6yJIHIllHHH KynllHJIHK OJIHMJIap (B. E. XaHHH, B. B. BeJIoycoB)
KypcaTH6 yT,nHJIap. MarMaTH3M npoueccHHH ypraHHill ep nycTH Tapal\-
l\HeTHHH Ba MaTepHKJIapHHHr By)Ky,nra KeJIHIllHHH: ypraHHIll,na KaTTa
HJIMHH Ba aMaJIHH a:x;aMH5ITra 3ra,nHp.

31- §. 3cflcflY3HB MArMATH3M - BYJIKAHH3M

3H,n0,nHHaMHK npoueCCJIap HllH,na TeKIllHpHill MyMKHH 6yJIraH reoJIOrHK
:x;apaKaTJIap,naH 6HpH ByJIKaHH3M,nHp. Ep nycTH Ba 103acH,na MarMa' :x;apa-
KaTH 6HJIaH 60FJIHl\ 6yJIraH npoueCCJIap HHFHH,nHcHra By JI K a H H 3 M
,neHHJIa,nH. BYJIKaHH3MHH ep 103aCH,nam KypHHHiliH ByJIKaHJIap,nHp. By
npoueccHH o,naMJIap H6TH,nOHH Ty3yM,naH 60IllJIa6 Ky3aTH6 KeJIa,nHJIap.
STMHIll.D,.a ByJIKaH OTHJIH6 Typa,nHraH yJIKaJIap,na 5IIllOBllH KHIllHJIap 6y
Ta6HHH :x;apaKaTHH HJIO:X;HHKyllra 60FJIa6 KeJIraHJIap. MaCaJIaH, l\a,nHMrH
pHMJIHKJIap OTHJIH6 llHl\aeTraH ByJIKaHHH KypH6, yHH OJIOB Xy,nOCH ByJI-
KaHO (S' pTa ,neHrH3,nam OpOJIHHHr HOMH) eKH fe¢ecTHH ,ne6 aTaraHJIap Ba
KHIllHJIapHH 3KCnJIyaTaUH5I l\HJIHIll,na yH,naH KeHr ¢oH,naJIaHraHJIap.

)la p:x;al\Hl\aT, Ta6HaT,na 6y JIa,nHraH ,na:X;IllaTJIH :x;apaKaT JIap HllH~a 3Hr
l\ypI\HHllJIHCH ByJIKaH OTHJIHIllH,nHp. ByJIKaH :x;apaKaTH,naH ep nycTH,na
KyllJIH y3rapHiliJIap PYH 6epa,nH. v

)leMaK, ByJIKaHH3M MarMaTH3M npoueccHHHHr 611p l\HCMH 6yJIH6, 6yH,na
ep 103aCHfa ByJIKaH Ma:x;cyJIOTJIapH OTHJIH6 llHl\a,nH.
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ByJIKaH Ma:J\cyJIOTJIapH. ByJIKaH,naH OTHJIH6 eKH l\YIOJIH6 qHl\YBqH
Ma:x;cYJIOTJI~P¢H3HK Ba XHMH5lBHH xoCCaJIapHra l\apa6: ra3CHMoH, l\aTTHl\
Ba cylOl\ 6y JIa,nH.

fa 3
u
C HMO H M a :x;C Y JI 0 l' JI a p . ByJIKaH :x;apaKaTH 60IllJIaHHIll-

,naH TO cyHryHlla ByJIKaH Ba yHHHr aTpO¢H,nam TeIllHK-epHl\JIap,naH, JIaBa
l\onJIaMaJIapH,naH Ba nHpOKJIaCTHK )KI1HCJIap,naH TypJIH XHJI ra3 Ba CyB
6yFH llHl\H6 Typa..'l.H. By.'lKaH OTHJIahraH naih,na KpaTepH,naH a)KpaJIH6
1111l\a,nHraH ra3JIap ~PYTITHB, THHq :x;apaKaTH ,naBp,na aHpHM )Kot'lJIap,naH
6YPl\Hpa6 llHl\yBllH eKH JIaBa l\onJIaMaJIapH 103aCH,naHa)KpaJ1yBllH ra3JIap
¢YMa pOJI

1
ra3JIa p ,ne6 aTaJIa,nH.

3pyTITHB ra3JIap TapKH6H,na CyB 6yFJIapH, H2, HCI, HF, H2S, CO,
CO2 Ba 03POl\ raJIOreHJIap 6op. <PYMapOJI ra3JIap JIaBa -eKH nHpOKJIaCT
)KHHCJIap,naH a)KpaJIraH ra3JIap, aTMoc¢epa ra3JIapH Ba yJIapHH JIaBa l\On-
J1aMaJIapH Tam,nam opraHHK MOMaJIap 6HJIaH peaKUH5Ira KHpHiliHIllH,naH
:X;0CHJI6YJIra~ fa3JIap ap~JIailiMaCH,naH HoopaT 6yJIa,nH. ByJIKaH :x;apaKaTH
Bal\TH,na Ba cyHraH,naH CYHf :x;aMa)KpaJIH6 lIHI\a,nHraH ra3JIapHHHr HCCHl\-
JIHrH 100° ,naH 600-700° ralla Ba yH,naH IOl\OPH 6YJIHiliH lVIyMKHH. <PYMapOJI
ra3JIapHHHr HCCHl\JIHrH 180° ,naH IOl\OpH 6yJIa,nH. I1ccHl\JIHrH 100° ,naH
180° ralla 6yJIraH ra3JIap - cYJIb¢aTOp2 ,neHHJIa,nH.

fa3JIapHI:IHf HCCHl\JIHrH 100°C ,naH KaM 6yJIca, MO¢¢eTJIap3' ,neHHJIa,nH.
<PyMapOJI Te~nep~TypacHra Ba yH,nam ra3JIapHHHf TapKH6Hfa Kypa

l\YPYl\ (6yFH 6YJIMaH,nH), HOp,nOH, HIlll\OPJIH ¢YMapOJIJIapra 6YJIHHa,nH.
l\YPYl\ ¢yMapOJI,na TeM~epaTypa 650-1000° C falla 6opa,nH. YJIap,nat'l

CyB 6yFH a)KpaJIH6 qHl\MaH,nH; yH,narH ra3JIap acocaH, XJIOpJIH 6HpHKMa-
JIap,naH, HaTpHH XJIOP, KaJIHH XJIOp Ba 6oIlll\aJIap,naH TaIllKHJI TonraH 6yJIa-
,nH. ByH,naH TaIlll\apH 03POl\ TeMHp, MapraHeu, MI1C, ¢TOP 6yJIa,nH.

KynHHlla HOp,nOH ¢YMapOJI TapKH6H,na CyB 6yFJIapH 6HJIaH apaJIaill
XJIOpHT Ba cYJIb¢aT KHCJIOTaCHyllpaH,nH. Y JIapHHHf HCCHl\JIHfH 300-400°C
6yJIa,nH. HOp,nOH ¢yMapOJI,naH co¢ OJITHHryrypT Ba l\H3HJI TeMHp OKCH,n:H'
(reMaTHT) KpHCTaJIJIapH :X;OCHJI6yJIa,nH. ByHra LJOTl\OJITOFJIapH,narH feMa-
THTJIH KOHJIap xapaKTepJIH,nHp.· '

. I1Illl\OPJIH ¢YMap~JI,naH XJIOp aMM.oHHHJIHCyB 6yFH, 6ab3aH ra3H a)Kpa-
JIH6 qHl\a,nH. ByH,n:aH ¢YMapOJI,na KynHHlla XJIOp aMMoHHHcHHHHr :x;aBo,n:a
nap;aJIaHHIllH,n:aH aMMHaK ra3H :X;OCHJI6yJIa,nH. YJIapHHHr TeMnepaTypacH
100 C ,n:aH CaJIrHHa OIlla,n:H.

Cy JIb¢aTOpJIap,nam (I1TaJIH5I,narH Cy J1b¢aTOp By JIKaHH,naH OJIHHraH)
cyB 6YFH Ba Kap60HaT aHrH,npH,nH :x;aM,na H 25 ra3H,n:aH OJITHHryrypT 6H-
pHKMaCH Ba Ty3JIap :X;OCHJI6yJIa,nH. MO¢eTTJIap,naH CyB Ba CyB 6yFH 6HJIaH
6HPf~ Kap60HaT aHm,n:pH,nH qHl\a,nH. Mo¢eTTJIapHHHr nai1,n:o 6YJIHill Bal\-
TH KynHHlla By JIKaHHHHr CYHHiliH 51l\HHJIailiaeTraHH,naH,na paK 6epa,nH.
CyB 6yFJIapH B~ ra3JIapHHHf xaJIl\ xy)KaJIHrH,n:arH a:x;aMH5ITH KaTTa. By
~p~,na IllyHH aHTHill K:~aKKH, 5IbHH 3pyTITHB fa3JIap xaJIl\ xy)f{aJIHfH,na
y3 ypHHHH TonraHHlla HYl\. AMMO ¢yMapOJI ra3JIap Ba CyB 6yFJIapH KeHf
HiliJIaTHJIMol\,na. MaCaJIaH, HCCHl\JIHK 3JIeKTp CTaHUH5ICH,n:a,yH-)Koi1JIapHH

~ <l>YMapOJI- JlaTIlH'la furnus - TyTyH, AeraH MabHOHIl OIlJl.llllpa.D.ll.
CYJlb¢aTop -... JIaTIlH'la - solfor - OJITIlHryrYPTJIIl nypKaIIl ra3JIap .IleraH MabHOHIl

6IlJIAllpa.D.ll• '
3 MO¢¢eTJlap - JlaTIlH'Ia - rnofete - ep OCTH .IlY3axllHIlHr 0YFJlaHIlIIlIl .IleMaK.D.llp.



1 HCHTHlll.n.a KeHr ¢oH.n.aJIaHHJIMOI\_
1 na. 13yJIap..'l.aHTallll\apH yJIap.ll.aH

60p
a

KHCJIOTaCH Max.cy JIOTJIapH,
~IMOHH~iTy3JIapH Ba CO¢ OJITHH-

ryrYPT OJIHHa.n.H.By.'IKaH ra3JlapH
Ba CyB 6yFJIapH 6HJIaH ~mc, 1<5'PFO-
lllHH, l\aJI.aHII, OJITHH, KyMylll, Map-
rHMylll Ba CHM06 KOHJIapH 6oFJIHI\.

l\ a T T U 1\ B Y JI K a H M a x.-
C y JI 0 T .'1a pH. ByJIKaH )f{HHc-
JIapu Ba ByJIKaH qal\HI\ )f{HHCJIapU
I\aTTHI\ MaX.cyJlOTJIapHU TalllKHJI
3Ta.uH. lla1\ul\ )f{HHCJlapra:

1) ByJIKaH.n.aH qHI\I\aH lllHwa
3appaqaJlapH - TY¢¢HTJIap;

2) MaH.n.aI\YMJIap (TY¢ - 1\YM-
TOlll);

I 3) eHF01\.ll.eKKe.'Ia.n.HraH lllapaJI
Ba .janHJIJII-lJIap - ByJIKaH 6!JeK-

qH51CH;
41 ByJIKaH Wap3JIJIapH - ByJI-

KaH KOHrJIOMepaTH;

56- paCM. 5IKKa6oF TH3MaCH.n.arHI\YHH TOIllKY- 5) By JIK3H 60M6aJI3 pu

l

Ka6H
MHp .n.aspH.n.aOTHJlraH syJlKaH 6oM6aCH. )f{HHcJIap KHp3.n.U•

13ab3H MabJIyMoT JIapra 1\apa-
raH.n.a, TaM6opo ByJIKaHH.n.3H 1815

HHJI.n.a 150 KM3, KoceryHHa ByJlKaHH.n.aH (MapKa3HH AMepuKa.n.a) 1835
HHJI.n.a 50 KM3, Kp3KaTay ByJlKaHH.n.aH 1883 HHJI.n.a 50 KM

3
, TapaBepa

ByJlKaHH.n.aH (5IHrH 3eJIaH.n.U51.n.a)1886 HHJI.n.a 1,5 KM
3

qal\ul\ )f{HHCJIap

OTUJIH6 qU1\u6 KpaTep aTpo¢Hra TynJIaHraH (56- pacM).
ByJIKaH KpaTepH.n.aH OTHJIHOqH1\3.n.HraH )f{HHCJlap x.ap XHJI MaCO¢3raqa

6opa.n.H. YIUPHK )f{HHCJIap KpaTep.n.aH 500 M .n.aH 10-20 KM raqa, 1\yM
200-300 I{M raqa, KyJI Ba qaHr 600-700 KM Ba yH.n.aH x.aM Y301\I\a 6opu6

TyWHlllH MyMKHH.
C Y 10 1\ By JI K a H M a X. C Y JI 0 T JI a p H r a TypJIH TapKH6JIH

JI3BaJIap2 KHpa.n.H.
J1aBaHHHr XHMH51BHH TapKH6H acocaH 1\yHH.n.arHJl3p.n.aH:· KpeMHe3eM

(CHJIHKaT KHCJIOTaCH), 3J1IOMHHHHOKCH.n.H,TeMHp OKCH.n.H,KaJIbu.HH OKCH-
.n.H, MarHHH OKCH,llH, HaTpHH OKCH.n.H,KaJIHH OKCH.n.H.n.aHHH6op3T.

Hop.n.OH JI3Ba (65-75%) .n.3H 06CH.n.HaH, JIHnapHT, KBapu..jH nop¢Hp,
¢eJIb3HT Ba 601111\aHOp.n.OHByJIKaHHTJIap X.OCHJI6yJIa.n.H• 13yH.n.aH )f{HHCJIap
SpTa OCHe.n.a- l\op)f{aHTOB, LJ:OT1\OJI,l\ypaM3, X,HCOp TOP TH3MaJIapH.n.a

IOI\OpH Kap6oH, nepMb, 1\YHH TpHac .n.aBpJIapH eT1\H3H1\JIapH opacH.n.a yq-

paH.n.H (57- pa<:M).
ACOCJIH JIaBa 1\oTraH.n.a - 6a3aJIbT, .n.Ha6a3 B3 601111\aJIap, ypTa iIaBa-

.n.aH- aH.n.e3HTJIap, -rpaxHTJIap X.OCHJI6yJIa.n.H.

1 BOM6a llIaKJlHra yXllIalll, H'lHlla ra3 sa 6erOHa 2IU!HC6yJlarH 6yJJraH, J<;0TraHnasa.
2 MarMaHHHf ep J03acHra lJHJ<;H6J<;yHHnraHI\HCMH nasa .n.eHHJla.n.H•
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Arap JIaBa ra3JIapra 60H 6yJIca neM3a- ,n:e6 aTaJIyBtIH POBaKJIH )KHHC
X.OCHJI6yJIa,n:H.

J1aBa tIHI\YBtIH KaHaJIJIap HKKH XHJI: MapKa3HH Ba epyF,n:aH tIHI\YBtIH
ByJlKaHJIapra 6yJIHHa,n:H.

~apKa3HH ByJIKaHJIap ,n:OHMO6Hp KaHaJI,n:aH OTHJIH6 Typa,n:H. YJIap
KOHyC lllaKJIH,n:a 6yJIH6, aTpoqm 30-40° JIH I\H5IJIHK 6yJIa,n:H. ByJIKaH M,ax.-
cyJIOTJIapH tIHKNl,HraH KaHaJl )K e p JI 0 , yHHHr OF3H K paT e p ,n:e6aTa-
.'Ja,n:H(58- pacM). .

I1KKHHtIH XHJI ByJIKaHJlap acocaH TeKTOHHK epHI\JIapra )KOHJIalllraH
6yJlH6, KynHHtIa JlaBa epHI\JIapHHHr x.aMMa epH,n:aH ol\H6 tIHI\H6 Typa,n:H.
ByJlKaH annapaTH OtIHJIH6 I\OJlraH epHI\ lllaKJIH,n:a 6yJIa,n:H. ~aCaJIaH,
I1CJIaH,n:H5I,n:arHJIaKH epHFHHHHr Y3YHJlHrH 30 KM 6YJlH6, yH,n:aH 1783
HHJI,n:a 12,5 KM

3
JIaBa ol\H6 tIHl\l\aH.

EpHI\Jlap,n:aH tIHl\a,n:HraH aCOCJIHMarMa, 6a3aJIbT MaX.cyJIOTJIapH cylOl\
6yJIH6 ep 6enlra 6Hp TeKHc,n:a l\y1OJIH6, 6opa-6opa l\aJIl\oHCHMOH lllaKJIHH
OJla,n:H.

Oa'b3aH ByJIKaH annapaTJIapHHHHr eH TOMOHJIapl1,n:aepHI\JIap naH,n:o
6yJIH6, y ep,n:aH x.aM ByJIKaH Max.cyJIOTH tIHl\a 60111JIaH,n:H.oy XHJI,n:arH
ByJlKaH napa3HT ByJIKaH ,n:e6 aTaJIa,n:H.

~apKa3HH ByJIKaH KpaTepJIapHHHHr ,n:HaMeTpH KynHHtIa 500-2000 M
6yJIH6, 6a'b3aH 25-75 KM ratIa (A¢pHKa,n:a), tIYl\ypJIHrH 3ca 6Hp HetIa
100 M ra 6opa,n:H.

ByJIKaH npolleccH Ep lllapHHHHr Kyn )KOHJIapH,n:a, oKeaH Ba ,n:eHrH3-
JIap,n:a ytIpaH,n:H. YHHHr MaX.cyJIOTJIapH epHHHr TapHxHH pHBO)KJIaHHlllH,n:a
KaTTa ax.aMH5ITra 3ra. •

XVIII acp,n:aH 60111JIa6Ep lllapHll.arH ByJIKaHJIap x.apaKaTH Ba ca6a6JIa-
pHHH ypraHHlll HJIMHH acoc,n:a OJIH6 6opHJIMol\,n:a. :x.03HprH Bal\T,n:a BYfiKaH-
JIap,n:aH Ba yJIapHHHr MaX.cyJIOTH,n:aH¢oH,n:aJIaHHlll x.aM,n:a ByJIKaHJIapHHHr
ep nycTHHHHr pHBO)KJIaHHlllH,n:arH pOJIH 6opacH,n:a KeHr KyJIaM,n:a ?JIMHH-
Ta,n:I\Hl\oT HlllJIapH OJIH6 6opHJIMol\,n:a Ba H)Ko6HH HaTH)KaJIap I\YJIra KHpH-
THJIMol\,n:a.

ByJIKaH OTHJIHlllH,n:aHcyHr 6yJIa,n:HraH npOlleCCJIap HHX;05lT,n:aI\H3Hl\ap-
JIH Ba xaJII\ xy)KaJIHrH,n:a, Me,n:HllHHa,n:a,XHMH5I,n:a,3JIeKTp 3HeprH5ICH OJIHlll-
,n:aBa 60111l\acox;aJIap,n:a KaTTa ax.aMH5ITra 3ra,n:Hp. BYJIK3H l\aTTHI\ )KHHCJIa-
pH,n:ax.ap XHJI ¢oH,n:aJIH l\a3HJIMaJIap ytIpaH,II.!d. MaCaJIaH, LJ:OTI\OJI, K,ypaMa ,
TypKHCTOH, :x.HCOp TOF TH3MaJIapH,n:arH ypTa Ba IOI\OpH naJIe030H 3pacH-
,n:arH ByJIKaH npOu.eccH HaTH)KaCH,n:aX.OCHJI6yJIraH nOJIHMeTaJIJI KOHJIapH
Ba 60111l\a KOHJIap.

Ax;oJIH 51111aH,n:HraH)KOHJIapra 51I\HH By JIKaHJIap xaJII\ xy)KaJIHrHra
6a'b3aH 3apap eTKa3a,n:H. nOHMO x;apaKaT,n:arH ByJIKaHJIapI1HHr 3apapH
KaM. LJ:YHKH yJIap 51I\HHH,n:ao,n:aMJIap 51111aMaH,n:H.CyHraH ByJIKaHJIap .x;a-
paKaTJIaHCa, Kyn. 3apap eTKa3a,n:H. MaCaJIaH, 3paMH3HHHr 60111JIapH,n:a
I1TaJIH5IHHHr HeanOJIb I\YJITHFH lllHMO.'IHH COX;HJIH,n:arHBe3yBHH ByJIKaHH
.x;apaKaTJIaHraH. oy .x;apaKaT 24 aBrycT,n:a pyH 6epraH. HaTH)Ka,n:a ByJIKaH-
,n:aHOTHJIraH KyJI Ba MaH,n:al\yM, TOillJIap Ba JIaBaJIap 0I\HMH I\HCl\a B3!\ T
HtIH,n:a,n:eHrH3 6yHH,n:arH f1oMne5l, [epKyJIaHyM Ba CTa6H5I llla.x;apJIapHHH
l\onJIaraH.

oy EBpona,n:arH 3Hr KaTTa ByJIKaH - Be3yBHHHHHr OTHJIIiUlH 3,n:H.
58- pacM. Be3YBHii BYJ\KaH KOHycHHlIHr pllBO)KJ\aHHw cxe:>laCR:

A _ BYJlKaH KOHY~II; B - KpaTep; C - KaHaJl.



30- )K a J\ s a JI

reHerHK KareropHlICH (CnepuaorlOB A. 11. (1920) 6gii.ufla Ifuc-
lfapmupu6 OJlUfleafl)

HOPJlOH JIasaJ\aH: TllKPOI\ eH6aFHp, JIasa
KOHYCH

Acocl1ii JIaBaJ\aH: eT111\ eH6aFHpJlap, JIasa
I\OTIJlaraH TIJlaTOnap, l\aJlI\OHCI1MOH
llIaKJlJlap

OTllJIH6 4111\I\aH MaxcYJlOTJlapllJ\aH: I)111I
eH6aFHpJlap, KOHYC llIaKJIJlapl1

I\YlOl, JIaBaJ\aH cI11\I1JII16 4H1\116: JIlmapl1T-
JIll, aIlJle3I1TJII1, J\al\I1TJIH J\yHr, I)a6a-
pl1l\Jlap

KpaTepJlap, Maap, KaJIbJ\epJIap.

(tj
:<:
~
'"Eo-

'"::::~-e~

3cj:>cj:>Y3I1SxapaKa-
TIIJ\aH
MaCCaHI1Hr CIII<;H-
~m6 4HI\I1Il1I1J\aH

OTHJlll6 4HKI1Il1I1J\aH
. . I

I
I\Yiil1JII16 sa OTII-I .lI.yHr, aAl1p, COTIKa (4YI\I\I1)
Jlil6 4111<;I1Il1I1AaH

I I
TpaBl1pTIIHaJIII, reii3epl1TJII1, AYHrJlap Ba

Tml~laJlap ByJlKaH TeppacaJlapll

ByJIKaH x;apaKaTra KeJIHWH.lI.aHHJIrapH Kyl!J1H 3HJI3HJIa 6yJIH6, ep 6Hp
l)aHqa Bal)Traqa Te6paHH6 Typa.lI.H.

Ep wapH.lI.arH 3tIr tmpHK ByJIKai-IJIap: A¢pHKa.lI.am KJIHMaH)KapO-
6010 M 4HM60paco (3KBa)l,Opy - 627 M, ITonoKaTeneTJIb (MeKcHKa)-
5452 M', KJIlOqH ConKacH (KaMqaTKa) - 4850 M, MaYH~-JIoa (faBatm
opOJIJIapH) - 4214 M (oKeaH Tam.lI.aH 10 MHHr M), 3rHa (Ypra )l,eHrH3) -
3263 M, CTpOM60.1H ByJIKaHH ($Tpra .lI.eHrH3) - 900 M (.lI.eHrH3 TarH.lI.aH
3200 M).

ByJlKaH orHJIHWH.lI.aH X;OCHJI6yJIraH WaKJIJIap xH.1Ma-XHJI.lI.Hp. .Maca-
JlaH, Maap THnH.lI.arH ByJIKaH KparepHHHHr arpo¢H TY¢ eKH Bym<aH KyJlH-
.lI.aBH60paT 6yJIa.lI.H. ByJIKaH KpaTepHHHHr .lI.HaMerpH 250 M .lI.aH 1 KM raqa
6YJ1H6, yHHHr W<lKJIH BopoHKara yxwaw, KparepH KynHHqa CyB 6HJIaH
TyJIH6 Ky.1 X;OCHJI6yJIa.lI.H. u

EpHI\JIap.lI.aH qHI\YBqH ByJIKaHJIap O)l,aT.lI.aMa'bJIYuM6Hp MapKa3HH I(a-
HaJI.lI.aHOTH.1H6 qHI\MaH, 6a.rIKH 6Hp Heqa 100 M qY3H.1raH Ba qYI\yP ep
epHI\JIapH.lI.aH·OTH.'lH6 qHl)a.lI.H. YJIap.lI.a~ OrHJIH6 qHI\I\aH CYIOI) 6a3aJIbT
.1aBa KOHYCWaKJIHHH X;OCHJII)HJIMaH, KyrrHHqa l\a.l,\OHcHMOH 1\0nJIal\l X;o-
ClI.1 1\II.'Ia.lI.H.Ep rapHXH.lI.a 3Hr Kyn MaH)l,oHHH3raJIJlaraH 6a3aJIbTJlH ByJI-
KaHJIap )\HH.lI.HCTOH.lI.a,AI\lli }lHHr BaWHHfTOH Ba OpeoH WTaTJIapH.lI.a
)lWllJIawraH, y.1ap MHou,eH.lI.aBpH.lI.aBy)Ky)l,ra KeJlraH. OpeoH WTaTH)l,afl~
6a3aJIbT .1aBaCH l\aJIHtIJlHm 1000-1500 M ra era.lI.H Ba MaH,n:oHH 500 KM
.lI.Hp.

Ep epHl(..'lapH.lI.aHqllfWBqH aCOCJIl16a3a.1b! JlaBa x~03HprH Bal)T)l,a OpO.1-
Jlap.lI.a, 51pllM 0poJlJlap.lI.a Ba OKeaH Tarlf.lI.a KY~. yqpaH.lI.H. MaC~JIaH, :peH- •
•rraH.lI.H5I,I1CJlaH.lI.H5IopoJ1JlapH.lI.aX;03Hp x;aM ep epH'<;,lapH.lI.aH JlaBa l)yl1lwH6

Typa.lI.H. Oa3aJlbT JIaBaCH ATJlaHTHKa, X.HH)l, Ba THHq OKeaHJIap TarH)l,a
xaM orHJ1H6 Typa)l,H.

• oa'b3H ByJlKaHJlapHHHr Ty3HJlHWH Maap THrr.lI.arH ByJlKaHJIapra }'xwaca
x;aM, yJIapHHHr KpaTepH I\YPYI\ 6yJla)l,H, 6yH.lI.aH ByJIKaHJIap )l, HaT e p M
.lI.e6araJla)l,H. )l(aHy6HH A¢pHKa)l,am )l,yHera Mawx;yp )l,HaTepMJIap 6yHHHf
MHCOJlH.lI.Hp.

Ma'bJlyM 6y.1HI!IHqa, )l,HaTepM ByJIKaHJIap x;apaKaTra KeJIraH)l,a MarMa-
.lI.aH a)KpaJlraH Kyrr ~HI\.lI.Op)l,am ra3JIap IOl\0pH 60CHM Ba TeMnepaTypa
Ta~CHpH.lI.aqYI\YP ep epHFH)l,aH3ap6 6HJIaH yCTKH l\aTJIaMHH HpFHTH6 Taw-
JIaH.lI.H.LLHarpeMHHHr Ty3HJIHWH U:HJIHH.lI.PCHMOH6YJIH6, yHHHr eH aTpO¢H)l,a
Ba I)HCMaH HqH)l,a I\YMTOW, ox;aKTOW, Y3rapraH )l(HHCJIap)l,aH 3MeeBHK Ba
yJIapHHHr rrapqaJIapH.lI.aH X;OCHJI6yJIraH 6peKqH5IJIap yqpaH)l,H.

ByJIKaH THnJIapH. BYJlKaH rrpou:eCCJIapHHHBa MaX;CYJIOrJIapHHHMyTTa-
CHJIKy3arHw Ba TeKWHpHW HaTH)l(aCH.lI.aJapKH6H x;ap XHJI3KaHJlHrH aHHI\-
JIa~a.lI.H. OHH06apH~, BY.J!KaHJIap Max;cyJlOTJIapHHHHr TapKH6Hra Kypa
I\YHH.lI.arH rpyrrrraJIapra 6yJIHHa.lI.H.

u1. fa B a H H r p y rr II a C H.lI. a r H By JI K a H JI a p, oyHra fa-
BaH opOJIJlapH.lI.arHBa I1CJIaH)l,H5I)l,arHByJIKaHJIap KHpa)l,H. faBaHH 0pOJIH)l,a
6Hp I<.aHqaByJlKaH KpaTep~~pH 60p. MacaJIa~, Xya.TlamiH (2521 M), May-
Ha-JIoa Ba 60wl\aJlap, ep epHFH ycrH.lI.a )l(OHJIawraH. 0YJlap HqH)l,a 3Hf
6aJlaH.lI.HMaYHa-JIoa By.TlKaHH 6Y.TlH6, )l,eHrH3 caTX;H)l,aH 4166 M 6aJlaH)l,
oy ByJlKaH 1843 HH,:'l)l,aH60WJI.~6 .~896 HHJIraqa x;ap 2-3 HHJI)l,a, 6a'b3a~
x;ap HHJlH OTHJlH6, Y3H.lI.aHBa eH epHI\JlapH)l,aH )l(y)l,a KyII O.TlHBHHJIH6a-
3aJlbr .TlaBa QHI\apH6 TypraH.

~

I1CJIaH)l,H5I)l,arH cYHMaraH BYJIKaH.Tlap.lI.aH
KO.lI.JloYTTa)l,HHrb51(1180 M) 60p, 6y ByJIKaH YHQa 6aJIaH)l, 3Mac. Max;cYJIo-
TH Ba x;apaKarH 6H~aH 60wl\a BYJIKaHJlap.lI.aH¢apl\ I\HJl8.lI.H. ByJIKaH.lI.aH
Tel\WepaTYP~cH 1200 C ra eTa)l,HraH CYIOI\6a3aJIbT JIaBa 0l\H6 QHl\H6 Typa-
)l,H. I\H5I )l(OHJIap.lI.aJlaBa ceKyH)l,Hra 4-5 M, THK')l(OHJIap)l,a 8 M raqa x;apa-
KaT I\HJlH6, 80 KM raQa Maco¢ara 0l\H6 60pa.lI.H. JIaBa CYIOI\ 6Y.TlraH.TlHrH)l,aH
6aJIaH.lI..lI.aHrraCTra l<;apa6 Xy)l,)l,H)l,ape wapwapaCH)l,eK llIapHJIJIa6 Typa.lI.H
Eyu XHJl BYJlKaHJlap.lI.aH60M6a, ~YJI qHI\MaH.lI.HBa yJIap rrOprJIaMaH)l,H. BYH~
aH ByJIKuaHJlapl\aBaT-l\aBaT 6YJlH6, I)H5IJIHrH -5-8°, yCTH)l,aH l<;aJIl\oHra

yxwa6 KypHHa.lI.H.

u 2. C T P 0 M 6 0 JI H r p y h rr a C H )l, a r H B Y JI Ka H .Tla p HOMH
YpTa .lI.eHrH3)l,arHJIHrrap OpOJIH)l,a)KOHJI~llIraH CTpOM60.TlH(926 M) ByJIKa-
HH.lI.a~ OJIHHraH. By rpyrrrra)l,arH ByJIKaHJIap)l,aH TeMrrepaTypacH WOO-
1100 C JIH CYIOI\ 6a3aJIbT JIaBacH, 6a'b3aH' aH.lI.e3HT, JIHrrapHT-06cM)l,HaH
)l(IlHCJIapH qm<;a)l,H.ByJIKaH x;apaKaTH )l,OHMHH3Mac. JIaBa HQH)l,a llIaFaJI
JIanHJIJIH Ba By.TlKaH 60M6aJIapH yqpaH)l,H. '

3. B e 3 y B H 1, - 3 T H a r p y II II a C H ,n a r H B Y JI K a H JI a p_
I1Ta.TlH5IHHHr HeanO.Tlb llIax;pH 51I\HHH)l,am Be3yBHH By.TlKaHH 6HJIaH
CHll,H;,lH5IOpO.TlH)l,arH3THa ByJIKaHH HOMH)l,aHO.TlHHraH. KaMqaTKa.lI.am 6Hp .
l\aHqa ByJIKaHJIap llIyJIap l\aTopHra KHpa)l,H (59- pacM). Be3YBHH By.TlKaHH
a.Tpo¢H~a )l,HaMeTPuH15 KM JIH COMMa Ka.Tl.lI.epaCHX;OCHJI6y.TlraH. Be3YBHH
~HHHr ypTaCH)l,a 6YJIH6 )l,HaMeTpH3 KM .1H KpaTep X;OCHJII\HJIraH.

oy ByJIKaH.Tlap)l,3HQHl\a,nHraH JIaBa TapKH6H «ypTa» Ba «HOp,nOH»6y.rr-
raH.1HrH ca6a6J1H JIaBa 6a'b3aH ByJIKaH KpaTepH OF3H)l,a l';OTH6 1\0.Tla)l,H.
JIaBa OCrH.lI.aMarMa,naH a)l(paJIraH ra3.rrap HHFH.1H6l\oJIH6 l\aHTa OTHJIa,nH.



59- pacM. KawlaTKa,n.arH KJJlOl.lH ConKacH ByJlKaHH.

- naj;h,ll.a KyliJIH nOppTJIalll 103 6epa,ll.H. By
I1KKHHlIH MapTa OTHJIraH 6"

JIaBaCH l\ylOl\ yJIa,ll.H. 6 6
rpynna ByJIKaHJIap KaHJIap OTHJIraH,ll.a ,ll.aCTJIa6 cyB yHI H-

Be3yBHH rpynnaCH,ll.arH ByJI B n ouecc KyliaH 60pH6 KyliJIH nop}JIalll
JIaH l\ylOl\ TyTyH Ba ra3 lIHl\a,ll.H. Y PM lllaFaJI OTHJIH6 lIHl\a,ll.H). CyHrpa
pyH 6epa,ll.H (KyJI, cyHr 60M6aJIapy~:"~K' uylOl\ JIaBa ol\H6 lIHl<.a60111JIaH,ll.H

.. "pHTH6 I\Hn-I\H3HJI 1I ,"," 6 62\aMMa el\HH e rhH a 4-5 KM epralla OI\H opa,ll.H. .
Ba y ByJIKaH KpaTepH aTpo,±,,ll. l\aTTHI\ Ba cylOl\ Ma2\cYJIOTJIap yHHHf

BYJIKaH" KpaTepH,ll.aH t:m;;;-::JIH,ll.a l\aBaT-l\aBaT 6yJIH6 )l{OHJIallla,ll.H. "
aTp0<pH,ll.a HHFHJIH6, KOHyC Ba B JIKaH KpaTepH,ll.a Y301\ Bal\T l\oTMaH
ByJIKaH,ll.aH OTHJIH6 qHl\l\a~ ;a

OTHJIX6 Typa,ll.H. By rpynna BYJIKaHJIapr~
eTa,ll.H. KpaTep,ll.aH ra3 Ba y JIa 60111JIaraH 3THa (CHUl'lJIHH), Be3yBHH
3paMH3,ll.aH }OO HHJI aBBaJI o~~JIKaHO Ba 60111l\a ByJIKaHJIap KHpa,ll.H.
(I1TaJIHH), YpTa ,ll.eHrH3,ll.arH n n a C H ,ll.a r H By JI K a H JI a p MapTH-

4 . M 0 H - D e JI e r p y KaHH HOMH,ll.aHOJIHHraH. By rpynna,ll.am
HHKa OpOJIH,ll.arH MOH-DeJIe ByJI K lIJIH nopTJIalllH Ba KpaTepH,ll.a JIaBa
ByJIKaHJIap 60111l\a ByJIKaHJIap,ll.aH Y MarMa,ll.aH a)l{paJIyBliH ra3 KpaTep
I\OTH6 I\OJIHlllH 6HJIaH <papI\ I\HJIa!H'JJJI

prraH cY"Hr TycaT,ll.aH nopTJIa6 OTl!-
" ,ll.H [a3 6Hp Hella HH I a '"' "yHlIH,ll.a TynJIaHa . 1902 HHJI,ll.aMOH-DeJIe ByJIKaHH TycaT,ll.aH)l{ -

JIa,ll.H(60- pacM)6 MaCaJIaH~raH naHT,ll.a <ppaHuY3 reOJIOrH J1aKypya ByJIKaH
,ll.a l\aTTHI\ Kyll HJIaH OT~ Hr aHTHlllHlIa, ByJIKaH KpaTepH,ll.aH I\H3HraH
OTHJIHlllHHH Ky3aTraH. HH 6" "6 KyJI ra3 Ba uY101\ cyB 6yFJIapH 6H-

JIap I\Hn-I\H3HJI YJIn ," .. 6 HneM3a, JIanHJIJIa 6 H LIHKl\aH Ma2\cYJIOTJIap TOF eH aFp
JIaH )l{y,ll.a 6aJIaH,ll.9~~H~~e3~~~~~ ~acTra' 2\apaKaT I\HJIraH. l\H~HraH ra3,
6yHJIa6 MHHyTHra TeMne aT aCH TaXMHHaH 700-890 ra eTfaH.
KyJI Ba 60111l\a Ma2\cYJIOT2:~_Dbep ~a~~H 6Hp Hella MHHyT HlIH,ll.a ByJIKaH
MapTHHHKa OpOJIH,ll.arH

198

KyJIH oCTH,n:a I\OJIH6 KeTraH. MOH-
DeJIe ~YJIKaHH TyxTarall, KpaTep,n:aH
I\YIOI\ emlIlll\ol\ JIaBa KpaTep TenaCH-
,ll.a KaTTa yCTyH,n:eK (300 M) 6aJI3H,n:
KyTapHJIH6 I\OTfaH.

ByJIKaH lIHl\apH6 TaIllJIaraH Ma2\-
cyJIOTJIap (neM3a, JIanHJIJIa, 6oM6a,
KyJI, l\yM, IllaFaJI) lIYKHH,ll.H )l{HHCJIap

60- JlaCM. MOH- DeJle BYJlKaHIl. 6HJIaH 6Hpra apaJIaIllHO TY<P<pHT,n:e6
aTaJIa,ll.HraH TOF )l{HHCJIapHHH 2\OCHJI
I\HJIraH.

Arap JIaBa HqH,n:a ByJIKaH 60M6aJIapH Ba l\HppaJIH )l{HHCJIap Kyn
6yJIca, yJIap ByJIKaH 6peKlIHHcH ,n:e6 aTaJIa,n:H.

5. B a H ,n:a H C a H (5!noHHH,n:arH 3Hr HHpHK ByJIKaH) rpynnacH,n:am
ByJIKaHJIap - Tpy6acHMoH OTHJIyBqH ByJIKaH ,n:e6 2\aM aTaJIa,n:H. By ByJI-
KaH J\apaKaTH ep' HqH,ll.a TynJIaHraH )l{y,n:a Kyn CyB 6yFH, ra3HH Ba Y3 yCTH-
,n:am )l{HHCJIapHH y3yH Tpy6a,n:aH lOl\opHra 6Hp,n:aH OTH6 lO60pHIllH 6HJIaH
60Illl\a ByJIKaHJIap,ll.aH <paPl\ l\HJIa,n:H; IOl\OpH l\HCMH BopOHKaCHMOH IllaKJI,n:a
6YJla,n:H. BopoHKacHMoH Tpy6a KpaTepHHHHr 3HH 250 ,n:aH3000 M ralla 6y-
JlH6, aTpo<pH,n:a)l{HHC ylOMH aHJIaHa lllaKJIH,n:a TynJIaHa,n:H. ByH,n:aH ByJlKaH-
Jlap EBpona,n:a PeHH 6yHH 06JIaCTH Hl\HHH,n:a yqpaH,n:H. YHHHr Kpa-
TepH KynHHqa CyB 6HJIaH TyJIraH 6yJIH6, MaJ\aJIJIHH HOM 6HJIaH M a a p
,n:e6aTaJIa,n:H(61- pacM). KeHHHm Bal\T,ll.a (1975-80) Mapc 6HJIaH OHHHHr
103aCHHH TeKIllHpH6, y ep,n:arH lIYl\ypJIap KOMeTa ypHJIHIllH,n:aH J\OCHJI
6yJIraH ,n:e6 TOnHJI,ll.H. Ep 103H,n:am Maap THnH,n:arH qYl\ypJIapHH J\aM
aHa IllyH,n:aH ypHJIHIll,ll.aH J\OCHJI6yJIraH ,ll.e6, 2\Hco6JIaIllMOl\,ll.a.

)KaHy6HH A<pPHKa,n:arH KHM6epJIH Hl\HHH,n:aJ\aM XYMI1IllYH,ll.aH ByJIKaH
yqpaH,n:H. ByJIKaH )l{HHCJIapH opaCH,ll.aH l\HMMaT6aJ\o MHHepaJI - OJIMOC
O.lHHa,n:H. By ByJIKaH KpaTepH,ll.a CyB 6yJIMaCJIHfH 6HJIaH Maap ,ll.e6 aTaJla-
,ll.EraH ByJKaH,n:aH <paPl\ l\HJIa,n:H. ByH,n:aH TaIlll\apH, ,ll.yHe,n:arH MaIllWP
ByJlKaHJIap,n:aH 6HpH KpaKaTay ByJIKaHH 2\aM Illy ByJIKaHJIap )l{yMJIaCH,ll.aH-
,n:Ep. By ByJIKaH 5!Ba Ba CyMaTpa opOJIJIapH opaCH,n:arH TOp 6YF03,n:a )l{OH-
.1aIllraH. 1883 HHJI,ll.a)l{y,n:a Kyll-J1H OTHJIHIllH HaTH)l{aCH,n:a,n:eHrH3 caTJ\H,n:aH
800 M 6aJIaH,n: 6yJIraH opOJI,n:arH ByJIKaH KOHyCH ypHH,n:a ,n:eHrH3 caTJ\H,n:aH
300 M naCT )l{OH By)l{y,ll.ra KeJIraH. By J\apaKaT acocaH KpaTep OCTH,n:aTyn-
.laHraH ra3HHHr KyqJIH 60CHMH TabcHpH,n:a pyH 6epraH. ByJIKaH,n:aH lIHl\-
l\aH ra3, 6yF, lIaHr lOl\opHra 25-30 KM KyTapHJIraH. By MaJ\cyJIOT,n:aH my,ll.?
Kyn neM3a, JIanHJIJIa, KyJI Y301\-y30l\JIapra 60pH6 TyIllraH. 5!Ba Ba CyMaTpa
OpOJIH,n:aHIllOBqH aX;OJIHra KaTTa 3apap eTraH. KpaKaTay ByJIKaHH,n:aH Ky-



T pHJIraH llaHr Ba Ty30H aTMOC<pepaHl'iHr lOl\OpH l\HCMHHH l\onJlaraH. AJl5lc-
K~,ll.arl1 1912 HHJl,ll.aOTHJlraH KaTMaH ByJlKaHH Ba 60111l\a BYJlKaHJlap x,aM

BaH,ll.aHCaH ByJlKaHH rpynnacHra KHpa,ll.H.
CoBeT HTTH<p0l\H.n.arH ByJlKaHJlap. l1TTH<p0l\H~H3 TeppHTOpH5ICH,ll.a

MaTepHK,ll.a, lllyHI1Hr,ll.eK, OpOJl, 51pHM 0po.1JJlap,ll.a cyHraH Ba x,apaKaT,ll.aru
B JlKaHJlap Kyn. 2(apaKaT,ll.arH (cyHMaraH) BYJlKaHJlap KaMlJaTK3 51pHM
oy OJlH,ll.aBa KYPHJl opOJlJlapH,ll.arHHa 60p. BY~,ll.aH Tallll\apH, KaBKa3 TOF-
JI~pH,ll.arH :3JIb6pyc Ba ApapaT ByJlKaHJlapH TYPTJlaMl~H ,ll.aBp 60111JlapH,ll.a-
rHHa cyHraH, yJIapHHHr aTp0<pH,ll.a HCCHl\ MHHepa.1JC)BJlH 6y.no~Jlap 6op.

CoBeT l1nI{<p0l\H,ll.arH By.nKaH.nap XVIII acp,ll.aH 60111Jla6 yp:aHH.na

60111.naH,ll.H. ,UacTJIa6 C. TI. KpallleHHHHHKOB (1711-1755), KeHHHpol\
H 11. Bor,ll.aHoBHll Ba B. 11. KOMapOBJIap 6y Hr:' 6HJIaH lllypy.nJIaHraHJIap.

. KaMllaTKa,ll.arH By.nKaH.nap aHlla MyKaMMaJl ypraHHJIraH~
AKa,ll.eMHK A. H. 3aBapHuKHH ABalJH By.nKaHHHH 1931 HH.n,ll.aHT~KlllH-

a 60111.na,ll.H.1935 HHJI,ll.aaKa,ll.eMHK10.10. J1eBHHcoH J1ecHHHr Tallla66ycH
~HJIaH KaMlJaTKa,ll.arH KJllOlJH ConKacH ByJIKaHH 51l\HHH,ll.aCCCP <PaH.nap
AKa,ll.eMH5ICHHHHr By.nKaHo.nOrH5I CTaHUH5ICHTalllKHJI ~H.nHH,ll.H. CTaHUH5I-

HHr HJIMHH XO,ll.HMJlapH B. 11. BJlO,ll.aBeU, A. A. MeH5IHJlOB, C. 11. Ha60-
~o B 11 TIHHn, B. <P. TIonKoB Ba 60111l\aJlap l\HMMaTJlH MaTepHaJl.nap
T"~Jla~HJl~p, YJIap ByJIKaH x,apaKaTJlaHH6 TypraH Bal\T,ll.a x,aM KpaTepra

y 6 yHHHr HCCHUJlHrH Ba yH,ll.aH llHl\KaH Max,cyJIOTJIapHHHr <pH3HK
51I\HHKeJIH , '\ • K ya Ma 6y"
Ba XHMH5IBHH xycycH5ITJIapIiHH TeKlllHp,ll.HJlap. aMllaTKa,ll.a '\ M CH -

6 180 3H OpTHl\ ByJIKaH 6op, 6yJIap,ll.aH 13 TacH x,apaKaT,ll.a, 9 TaCH
~~ H~6 6:pMOI\,ll.a, l\OJIraHH cyHraH. 2\03HprH x,apaKaT,ll.arH ByJIKaHJlap

T~XMHHaH 6Hp MHJIJlHOH HHJl,ll.aH 6epH x,apaKaTJlaHH6 TypH6,ll.H. ,
KJIlOlJH ConKaCH,ll.a )l{OHJIalllraH x,apaKaT,ll.arH ByJlKaHJIap EBpona Ba

o .. arH 3Hr 6aJIaH,ll.Ba aKTHB ByJIKaHJIap,ll.aH 6HpH,ll.Hp. YHHHr 6aJIaH,ll.JIH-
r~H:rH3 caTx,H,ll.aH 4778-4917M 6yJlH6, KpaTepHHHHr ,ll.HaMeTpH 500 M

,ll. K ConKacH 250 HHJI ,ll.aBoMH,ll.a34 MapTa x,apaKaTJlanraH, llHl\a-
,ll.Hp. JllOllH 3

H6 TalllJIaraH Max,cyJIOTH 340 KM ra eTfaH. .
p K HJI opOJIJlapH,ll.a 60 ,ll.aHOpTHl\ cyHraH Ba 40 ra 51l\HH x,apaKaT,ll.arn
B JIKI~JIaP MabJlyM. ByJIap,ll.aH Tallll\apH, 6y opoJIJIap aTp0<pH,ll.a?HP l\aHlJ~

y KaHJIapH aHHI\JIaHraH Co BeT l1TTH<pol\H,ll.a naJle030H, Me3030H
CyB OCTHBy Jl . " M U paMa OJIOH

JIapH,ll.a x,aM ByJlKaH npoueCCJIapH 6yJIraH. acaJIaH, ."y , ,ia KHCTOHTOFJIapH,ll.a Ba TOlllKeHT,ll.aH ~O KM lllapl\,ll.arH 40Tl\OJI TOP TH3-
Mr~H,ll.arH fylll, IlloBac, Ol\col\OTa COHJIapH aTp0<pH,ll.a HOp,ll.OH ByJIKaH
)l{HHCJIapH Kyn. ByJIKaHJIapHHHr x,apaKaTH Ba Ep lllapH,ll.~ Tapl\aJIHlll~

"praHHIll pYTlaJIH KOHJIapHH l\H,ll.HpHlll,ll.a HJlMHH Ba aMaJlHHTapHxHHH Y ,...,
ax,aMH5ITra 3ra,ll.Hp. E

B JIKaHJIapHHHr reorpal}lHK Tapl\aJIHwH. P lllapH,ll.arH ByJlKaHJIapHH
" ra~Hlll BYJlKaHH3M 6HJlaH ep nycTHHHHr pHBO)l{JIaHHIll TapHxH ")I{y,ll.a
yp 3KaHJIHrHHH Ky"pcaT,ll.H 2\03HprH Bal\T,ll.a MabJIyM 6yJIraH
51I\HH aJlOl\a,ll.a . 1974 " K

a aKaT,ll.arH ByJIKaHJIap 500 ,ll.aH OPTHI\,ll.Hp. HHJIJlap,ll.a 0 eaHJlapHH
X, p HlllJIap HaTH)I{aCH,ll.a By.nKaHJIapHI;l l\YPYI\JlHK Ba oKeaH OCTH,ll.a
TeKlllHp 6 HYHaJlHlll,ll.a )l{OHJlalllraHJlHrH aHHl\JIaH,ll.H. YJlap acocaH HKKH
M~bJIyM Hp 6Y"JIH6 6HpHHllHCH THHll oKeaH x,aJll\acH ,ll.e6 aTaJla,ll.H, 6y
HYHaJIHlll,ll.a , 6001 U 'JI ".nalll-6" JIraH 6aplla xapaKaT,ll.arH ByJIKaHJlapHHHr 70 r1 mOH
ep,ll.a MabJlyM Y Hr Fap6H',ll.aH_ l(aMllaTKa 51pHMOpOJIH,ll.aH60111JlaHraH
raH THHll oKeaHHHH 6 6

I· KypHJl opOJIJlapH opl\aJlH )l{aHy H-Fap ra ,ll.aBOM3Ta-
6y ByJIKaH x,aJIl\aCH
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,ll.ri. 5InoHH5I, <PHJUmnHH, 5IHrH fBHHe5l,ll.aH yTH6, 5IHrH 3eJIaH,ll.H5IralJa
lJY3HJlH6 6opa,ll.H. THHlJ OKeaHHHHr lllapl\H,ll.a AMepHKa MaTepHrHHHHr )l{a-
Hy6H,UarH OJlOBJ1H Ep opo.nH,ll.aH lllHMOJl TOMOHra - AH,ll., KOp,UHJlbepa
TOPJlapHHHHr eHH,UaH yTa,UH Ba lllHMOJl,ll.a AJleyT opOJl.napH Ba AJl5lCKa
opl\aJlH 51Ha KaMlJaTKa 51pHMopOJ1Hra 6opH6 TyTallla,UH. By By.1KaH x,aJl-
l\aCH THHlJ OKeaH reocHHKJ1HHaJlb MHHTal\aCH ,ll.e6 lOpHTHJla,UH.

ByH,ll.aH Tallll\apH THHlJ oKeaHHHHr MapKa3HH l\HCMH,ll.ax,aM 6Hp l\aHlla
x,apaKaT,ll.ar~ ByJlKaHJlap 6op. MaCaJlaH, 3I\BaTOp 51l\HHH,ll.arH faJlanaroc
opOJlH,ll.a HKKHTa x,apaKaT,Uam By.1KaH 6op, yH,ll.aH )l{aHy6.na TIacxH Ba
XyaH-<pepHaH,Uec, pap6,ll.a CaMoa, TOHra, KepMa,ll.eK By.nKaHJ1H opOJl.napH
6op.

l1KKHHlJH HuHPHKByJlKaH x,aJll\aCH elll TOF.lap YJlKaCH,ll.a )l{OH.nalllraH,
51'bHH Fap6,Ua YpTa ,UeHrH3,ll.am AneHHHH 51pHM 0POJlH opl\aJlH KaBKa3
Ba KHlJHK OCHera yTl:l6 60pa,UH Ba SpTa ,UeHrH3 eKH AJlbn-KaBKa3 ByJlKaH
x,aJIl<;aCH ,Ue6 aTa.na,ll.H. By x,aJll\ara l1TaJlH5I,Uam Be3yBHH, :3THa
ByJlKaHJlapH, J1HnapH opOJIJIapH,UarH Ba :3reH ,ll.eHrH3H,UarH BYJlKaHJlap
(CaHTopHH) Ba KaBKa3 TOFJlapH,Uam cyHraH :3Jlb6pyc, Ka36eK, ApapaT,
:3pOH,Uam ,UeMaBeHT ByJlKaHJlapH KHpa,ll.H.
. SpTa ,ll.ef:lfH3 x,a.nl\aCH lllapl\l\a TOMOH,ll.aBOM3TH6, TH6eT TOPH, 2\HH,UH-

l\Ylll TOF TH3MaJIapH 0pl\aJIH MaJlaH5I apXHneJIarH'ra 60pH6 TyTallla,ll.H.
MaJlaH5I apXHneJlam Ba yH,ll.aH )l{aHy6,UarH x,apaKaTJlaHyBlJH By.nKaH.napra
CyMaTpa,Ua 11 Ta, 5IBa,Ua 15 Ta, KHlJHK 30HT opOJl.napH,Ua 3 Ta ByJlKaH KHpa-
,UH, yJlap THHlJ OKeaH x,aJll\aCHra 60pH6 l\YlllHJla,UH.

.ByJIap,UaH Tallll\apH ATJIaHTHKa oKeaHH,ll.a 3 Ta HHPHK BYJlKaHJlH YJlKa:
lllHMOJl,Ua 5IH-MaHeH, )l{aHy6pol\,Ua l1cJlaH,UH5I Ba KaTTa AHTHJlb opOJlJIapH
6op. KaTTa AHTHJlb opOJIJlapH,Ua Malllx,yp MOH-TIeJle ByJlKaHH OTH.nH6
TypH6,ll.H.

2\HH,U OKeaHH,Ua x,aM 6Hp HelJa cyHMaraH ByJIKaHJlap: MaCaJIaH, Ma,ll.a-
racKap 51l\HHH,UarHKOMOp, MaBpHKHH, PelOHboH opOJlJlapH,Ua Ba AHTapK-

TH,Ua MaTepHrH aTpo<pH,UarH opoJI.nap.n.a x,aM cyHMaraH (:3pe6yc) ByJIKaH-
JIap 6op. 2\03HprH Bal\T,ll.a 513 Ta x,apaKaT,Uam Ba 228 Ta 51l\HH,Ua cyHraH
By.nKaHJlap aHHI\JlaHraH (MaK,UoHaJlb,U, 1972).

IOKeaH ypTacH,Uam eKH lJeKKa opoJlJlap,Uam x,apaKaTJIaHyBlJH By.nKaH-
JIap,ll.aH KynHHlJa aCOCJlHJIaBa, ~aTepHK lJeKKaCH,ll.arH Ba ypTacH,UarHJlap-
,ll.aH KynHHlJa HOp'uOH Ba ypTa JlaBa lJHl\a)J)L By XY~YCH5IT ep nycTHHHHr
pl1BO)l{JIaHHlllHHH ypraHHlll,Ua Kana HJIMHH Ba aMaJlHH ax,aMH5ITfa 3ra,UHp.

1\ y p Y 1\ Jl H K,ll. a r H By Jl K a H JI a p.: By.nKaH npoueCCH <pal\aT
OKeaH,n:a· eKH OpOJl, 51pHM opOJlJIap,n:a 6YJlMaC,ll.aH, MaTepHl{ OpaCH,ll.arH
T~PJlap, nJIaTOJIap,n:a x,aM 6YJlH~ Typa,n:H Ba y3 Max,cyJlOTH 6HJlaH Ep
nycTHHH ByJlKaH )l{HHCH Ba <pOH,n:aJlHl\a3HJlMaJlap 6HJlaH 60HHTa,n:H.
~aTepHK,ll.arH BYJlKaHJlap OKeaH Ba opOJl.nap,ll.arHra HHc6aTaH naH,ll.O
6YJlHlUH Ba Max,cyJlOTH 6HJlaH <paPl\ l\HJla,n:H.

1\YPYI\JllfK,n:a HeoreH Ba aHTponoreH ,ll.aBpH,n:a x,apaKaT,n:a 6yJlraH
BYJlKaH.lap,n:aH xapaKTepJlHJlapH 0apKa3HH Ba Illapl\HH A<pPHKa, Apa-
6HCTOH~ EBponaHHH: Fap6H, OCHeHIiHf MapKa3H, lllHMOJlH-lllapl\H Ba
llIapl\HH l\HCMH,n:a KynpOl\ Tapl\aJIraH.

A<ppHKa MapKa3H,ll.a Ba lllapl\HH l\HCMH,n:am By.1KaHJIap acocaH naJIeo-
reH Ba aHTponoreH ,ll.aBpH,Ua X,OCHJl 6yJIraH Kana ep -epHI\JIapHra )l{OHJIalU-
raH.6YJ1H6, 51HrH CTpyKTypaJIap X,OCHJl6YJlHlllH 6HJlaH 5ll\HH,ll.aH a.l0l\a,ll.0p-



.nHp. A<pPHKaHH~r llIHMOJIH-Fap6H.na 3000 ..KM lrY3HJIraH TOFJIHKJIap .Map-
Ka3Hll A<ppHKa )J,yRrJIHrH.naHpefHOHaJI ep epHFH 6HJIaH a:iKpaJIH6 Typa)J,H.
)KaHy6.na )KaHy6Hll A<ppHKa TOFJIapH (3HH 2,5 MHHr KM) 6op. ~aTepHK
llIap:l\H)J,a 3ca 4 MHHr KM ra 1.IY3HJIraH 6aJIaH)J,A<ppHKa TOFJIapH 6yJIH6, y
3aM6HH.naH 6011IJIaHH6.!\H3HJI )J,eHrH3ra1.la 60pa)J,H. I3y TOF TH3MaJIapH)J,a
HeoreH Ba aHTpOrrOreH )J,aBpJIapH)J,aKaTTa ep epHI\JIapH rrall)J,o 6yJIraH. Ep
epHI\JIapH)J,aH 1.IHI\I\aH 6a3aJIbT TapKH6JIH ByJIKaH :iKHHCJIapHl\apH (ToKeM6-
pHll) TOF :iKHHCJIapH YCTHra l\yllHJIraH.

I3yH)J,all x.apaKaT allpllM :iKOllJIap)J,ax.0311prll Bal\T)J,ax.aM 6yJIH6 TypH6-
.nH. MaCaJIaH, A<pPllKa)J,arll KJIHMaH:iKapO ByJIKaH rpyrrrraCH)J,aH KH60-
6010 M, COJIb<paTop 60C1\1l1.lH)J,al..JaHOallcaH TOFll)J,arH I3all-Tay-llIaHb ByJI-
KaHH (KXJLP) .naH 1898 llH.1)J,aTpaxHT JIaBaCH 1.IHl\l\aH. uu

IA<ppHKa Fap6H)J,a rBHHe51 I\YJITHFH)J,aHllIHMOJ ~a l\apa6 HyHaJIraH ep
epHFH ATJIaHTHKa OKeaHH OCTH)J,aH6011IJIaHraH 6yJIH6, yH.na 6Hp l\aTop
ByJIKaHJIap, 1.IyHOH1.IH,I3aM6yTO (2680 M), KaMepyH (4070 M) ByJIKaHJIapH
:iKOllJIalliraH. KaMepyH ByJIKaHH 1959 llHJI)J,a >laM x.apaKaTra KeJIraH.
MapKa3Hll CaX.POH Ka6Hp)J,a TH6ec)J,a TOFH yCTH)J,aKaTTa ByJIKaH KpaTepu
(KaJIb)J,epacH 14 KM) Ba elli JIaBa l\aTJIaMJIapH KeHr Tapl\aJIraH. I3y ep.na
ByJIK3H Max.cyJIOTH 14 MHHr KM
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MaH)J,oHHH3raJIJI~raH. TH6ec)J,a BYJIKa~H

(KaJIb.nepacu) KpaTepH 3HH 14 KM ra TeHf. I3yH.n.aH ByJIKaH KpaTepH Kyrr
6YJI116, yJIapHl1Hr 6aJIaH)J,J1UrHep 103aCl1)J,aH2800-2900 M 6aJIaH)J,)J,a.13yJI-
KaH Max.cyJIOTH 6a3aJIbT-aH)J,e311TJIaBa.1ap)J,aH TallIKH~ To~raH.

I3allKaJI KYJIl1Hl1Hr :iKaHy6H-mapl\ Ba :iKaHy611)J,aI\YHl1 TypTJIaM1.IH)J,aBP.~
.na ep epl1JI116 6a::iaJIbT JIaBaJIapH 01\H6 1.I111\1\aH.I3a3aJIbT JIaBaJIap ~ape
BO)J,HllCl1)J,arl1aJIJIlOBl1aJI, )J,eJIlOBl1aJIbl\H3111\JIap 611JIaH l\aT-:I\aT 6yJI116
eTa)J,l1. I3a3aJIbT .1aBaCl1 Ol1p He1.laMl1Hr M
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opa.tfl1FH)J,arH COllJIapHHHr 60Tl11\ :iKOllJIapl1)J,a6a3aJIbT JI~BaCH I\aJIHHJIHfH
50-60 M )J,aHOpTHI\. I3a3aJIbT JIaBaCH 0l\H6 1.IHI\l\aH :iKOHJIapll acocaH Me--
pH)J,HoHaJI llyHaJIHw)J,arH ep epHFHra )I{QllJIaWraH.

JLeMaK, B. E. XaHH" H. I1. Hl1KOJIaeBJIapHHHr <pHKpH1.Ia, ep llIapu
H1.IKHx.apaKaTH, :iKyMJIa)J,aHTeKTOHHKa, 3HJI3HJIa Ba ByJIKaH rrpoueCCJIapH
YTfaH )J,aBpJIapra Hl1c6aTaH x.0311p)J,aaK'rHBJIaWraH)J,Hp._

EaJI4HI\ ByJIKaHJIap. I3H3ra MabJIyM 6yJIraH ByJIKaHJIap 111.1H)J,a6aJI1.IHI\
ByJIKaHJIap x.aM 60p. YJlapHHHr Max.cyJIOTH CylOI\ 6aJI1.IHI\ apaJIaw CyB Ba
ra3)J,aH H60paT 6yJIa)J,H. I3aJI1.IHI\ ByJIK<IHJIap CHUHJIl151, 5!HrH 3eJIaH)J,H5I
0pOJIJIapH)J,a, MapKa3H~ AMepHKa)J,a, CCCP)J,a uArrwepoH, TaMaHb Ba
KeplIb 51pHMopOJIJIapH)J,aBa 6011II\a epJIap)J,a y1.lpaH)J,H.

I3aJI1.IHI\ByJIKaHJIap ep K,aTJIaMJIapHH1.IH)J,arHra3 Ba 6yFJIapHHHr TypJIH
FOBaK I\aTJIaMJIap)J,aHYTH6, yJIap opacH)J,arH rHJIJIH :iKHHCJIapHH lOMwaTH6,
errHW:I\O:l\ 6aJI1.IHI\I\a allJIaHTHpHllIH HaTH:iKaCH)J,aBy:iKy)J,rauKeJIa)J,H.u

He<pTb KOHJIapH 60p epJIap)J,arH 6aJI1.IHI\ ByJIKaHJIap Y3H)J,aHKyrr MHI\-
.nop)J,a yr JIeBo)J,opo)J,IIHI\a pa)J,H. OTHJIH6 1.IHI\aeTfaH)J,aTeMrrepaTypacH rraCT
6yJIa.nH. ~

COBeT OJIHMH11. M. ry6KHH He<pTbKOHJIapH 6HJIaH 6aJI1.IHI\ ByJIKaHJIap
6Hp-6HpJIapH 6HJIaH Y3Bl1H 60FJIHI\ 6YJIH6, yJIap 6Hp rrpoueCCHHHr TapMOI\-
JlapH 3KaHJIHrHHH TabKH)J,JIa6 yTraH.

03ap6aH:iKOH)J,a ArrwepOH 51pHM 0pOJIH)J,a Ba Kypa rraCTTeKHCJI!irH)J,a
TypJIH XHJI KaTTa-KH1.IHK6aJI1.IHI\ByJIKaHJIap KeRr TapI\aJIraH. I3yH)J,aHByJI-

KaHJlap MaX.cyJIOTH)J,aHKacrrHll )J,eHrH3H)J,a6Hp l\aH1.Ia opOJIJIap (I3YJlJIa,
J10Ch, CBHHOll, 06JIHBHOH KyMaHH) By:iKy)J,ra KeJIraH.

ByJIKaHJIap KpaTepH)J,aH YI\THH-YI\THH CylOl\ JIOH, ra3 Ba He<pTb1.IHl\apa-
,lI.I1. I3aJI1.IHI\ByJIKaHJIap )\aM 6011Il\a ByJIKaHJIapra yxwa6 x.apaKaTJIaHa)J,I1
Ba cyHa)J,H. -

J1oK-5aTaHr 6aJI1.I11I\ByJIKaHH (I30Ky wa>lpH)J,aH 25 KM lliaHy6H-Fap6,l1.a)
1887 HHJI 17 51HBap)J,a)\apaKaTJIaHraH. I3yH)J,a aBBaJI Y301\)J,aHKeJIraH 3aM-
6apaK OB03Hra yxwaw, JIeKHH 6Hp 03 1.IY3HI\TOByW 3WHTHJIraH. CyHrpa
ep wyH)J,aH Ky1.lJIH JIap3ara KeJIraHKH, X.aTTO )J,epa3aJIapHHHr OHHaJlapH
)\aM )J,HpHJIJIa6KeTraH; ByJIKaH OTHJIraH)J,a6aJlaH)J,JIHrH 107 MeTp1.la KeJIa-
)J,I1raH OJIOB <poHTaHH- ra3HHHr eHraHH KypHHH6 TypraH. I3y ByJIKaH
6Hp He1.laMapTa x.apaKaTJIaHraH, 1935 HIIJI 23 peBpaJI.na x.aM :iKY,ll.aKY,1.IJIH
OTHJIraH. BYJ1KaH OTHJ1HWII HaTHlliaCH.na ep rrycTH)J,a HKKHTa KaTTa epHI\
naH,lI.O 6yJ1raH, cyRrpa ByJ1KaH TenaCH)J,arH KOHyC x.apaKaTra KeJ1raH Ba
:iKy)J,aKyrr 6aJ11.1HI\OTHJ1H61.IHl\l\aH, allipa.nH6 1.IHI\aeTraH yrJ1eBO,ll.OpO,ll.ra3-
J1apH TOF)J,arH6Hp-6HpHra Max.KaM errHwH6 KeTfaH llIaFaJ1J1apHH >laM :l\H3-
,lI.I1pH6 1060praH. ,

I A. A. 5!Ky60B (1955-1957) Ba 60wl\aJ1ap 6epraH MabJ1yMOTJIapra
I\aparaH)J,a, ByJ1KaH OTHJ1HWH,lI.aHep 103aCHra 1.IHI\I\aH 6aJ11.1HI\HHHrX.alliMII
40000 M

3
ra 5lI\HH 6yJ1raH, ep rrycTH)J,a epHI\J1ap Ba yrrHpHJ1HWJlap pyH

6epraH. EpHI\J1apHHHr Y3YHJ1HrH 500 M ra 51I\HH 6YJ1H6, KpaTep 1.IeKKaCH-
HHHr wapl\HH I\HCMH 16-20 CM 1.IyKKaH. I3aJ11.1HI\HHHrrrraJ1axca lliltHC.:'IapH
opacH)J,a He<pTra WHMHJ1raH I\YMTOW rrap1.laJ1apHx.aM 6yJ1raH. lIlyH)J,aH I\H-
JIH6, 6aJ11.1HI\~YJ1KaHJ1apl\aTJIaMJ1ap opacH)J,arl1 ra3 Ba He<pTb, cYBJ1apH~Hr
KaTTa 60CIIM OCTH)J,a)\apaKaTra KeJ1HWII)J,aH .naJ10J1aT 6epyB1.IH a:iKOHH6
Ta6HHH )\O,ll.Hca)J,Hp. I3aJ11.1HI\BynKaHJ1apHHHr TapHxHHH, Tapl\aJ1HWHHH
ypraHHw OKeaH Ba )J,eHrH3J1ap)J,ara3 Ba He<pTbKOHJ1apHHH TOrrHJ1HWH.narH
OMHJ1J1ap)J,aH6HpH)J,Hp ()J,eHrH3, OKeaH epOH)J,aJIHl\a3HJ1MaJ1apH TeMaCHra
I<;apaHr).

39- §. METAMOP4>H3M

TOF :iKHHCJ1apHHHHrlOI<;0PHTeMrrepaTypa, 60CHM Ba ra3 )\aM)J,a 3pHraH
KOMrrOHeHTJ1apTabcJ:lpH)J,aH y3rapHwH MeT aM 0 p <pH 3 M u,ll.eHHJ1a.nH.

MeTaMop<PH3M rrpoueCCH)J,aH TOF lliHHCJ1apHHHHr XHMH51BHH, MHHepa-
J10rHK TapKII6H, CTpyKTypacH, eTHW )\OJlaTH Y3rapa)J,H. Y:YKHH,lI.H Ba Mar-
MaTHK TOF :iKHHCJ1apH6ab38H -MeTaMop<pHK:iKHHCJ1apHHHr Y3H )\aM MeTa-
MOp<pH3Mra Y1.lpaH)J,H. I3y J1apHH MeTaMop<pJ1aWraH :iKHHCJ1ap)J,eHHJ1a)J,H.

MeTaMop¢H3M ep H1.III)J,a5 KM )J,aH20 KM ra.1.Ia1.IYl\ypJ1HK,lj,a6yJ1aeTraH
¢H3HK-XHMH5IBHH rrpoueCCJ1apHH 6H3 6eBocHTa Ky3aTa 0J1MaHMH3, yJlapHH
¢al\aT ep 6eTHra KyTapIlJIH6 1\0J1raHTOF lliHHCJ1apHHH TeKwIIpHw HaTH:iKa-
CH)J,a6HJ1aMH3.

MeTaMop¢H3M Ha3apH51CHHHTapal\I<;HH 3THwH)J,a COBeT OJ1HMJ1apHHl1Hr
POJIH KaTTa. M. B. J10MOH0C0B (1711-1765) Ta6HaT)J,arH yMyMHH 60FJIHI<;-
JlHK rrpHHUHnHra aCOCJIaHH6,TOF lliHHCJ1apHHHHr Y3rapIlwH 6yTyH reoJlo-
rHK npoueCCJ1apHHHr aCOCH)\Hc06J1aHraH H1.IKH«HCCHI<;JlHK»Ky1.lH TabCHpH-
)J,a pyH 6epa)J,H, .ne6 aHTfaH 3)J,H.

KellHH1.IaJlHKTOF:iKIIHCJlapHHHHr MeTaMop¢H3MH TyFpHcH)J,a A. A. I1HO-
cTpaHueB (1877), 11. JL. J1yKaweBH1.I (1909) allioHH6 ¢HKpJIapHH aHT)l.HJIap.
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MeTaMop<p1I3M npOueCClIHlI ypraHlIlllra COBeT neTpOJIOr JIapJI A. A. DO.nKa-
HOB, H. A. E.nlICeeB, B. H. J10)l,O'-lHlIKOB, 10.11. DO.nOBlIHKlIHa, M. A.
YCOB, )J,. C. KOP)l{HHCKliM Ba 60111l\a.nap Ca.nMOI\JllI J\lIcca l\ylll)l,lI.nap.

4eT 3.1 reOJTor O.nllM.nap.J-aH MeTaMOp<p1I3M 6HJTaH Ce)l,epXOJTbM Ba YHlIHr
MaKTa61I, BaH-XaH3, Y. r. fpy6eHMaH, HlIrJllI, 5eKKe, XapKep, 3p)l,MaHC-

AOp<pep Ba 60111l\a.1ap lllyFy"lJlaHAliJIap. -
!\YHlI)l,a MeTaMOp<P1I3M\aI\1I,!I.a l\a6y.l l\lI.llIHraH 6ab31I 61Ip TylllyHtIa-

JIap J\al\H.J-a TyXTa,,11I6 YTaMH3.
1OI\Opu)l,a 6H3 TOF )l{1IHC.lapli Hli naHAO 6y"lraH lllapOHT!lra l\apa6 3 rpyn-

nara 6y.nraH o3,!1.lIK.5yJTap 1larMaTlIK, Me:raMoP<PlIK Ba tIyKlIH)l,lI )l{lIHC"l~p-
Alip. O"lAlIHflI lIKKlI XlI.l TOF )l{HHCH ep nycTlIHlIHr 1\0TlIllllI)l,aH X.OCU.16y.1:
raH, 51bHlI ep nYCHlHlIHr o3Hr l\a)l,lIMflI

u
)l{HHCJlaplI x.lIc~6,naHraH. Apxell

o3paCHHHHr MeTaMop<PHK )l{HHC"lapHHH ypraHHlll lllyH)l,aH xy.nocara 0.lH6
KeJTa)l,lI. 5YH,!I.atl TOF )l{lIHC.lapHHH 6aTa<pCH.1 TeKlll~plIlll HaTlI)l{a.lapH
yJIapHli <paK,aT l\a,!l.HMflI )l{HHc.lap)l,anlHa o3Mac, 6a.1KH ;lll )l{HHc.napli opa-
CH)l,a J\aM ytIpallllIHH KypcaT)l,H, Illy 6HJlaH 6Hpra '-IyKHH)l,H )l{lIHCJlapHH
MeTaMop<plIK )l{HHCJTapra, MeTaMop<plIK )l{HHCJlapHH MarMaTHK )l{HuHc.napra
yTHIll )l{OH.napH CHH'-IHKJIa6 ypraHHJT)l,~. lllyJTapra l\apaMa~p-aH, Kyn'-lH.nlIK
MeTaMop<pHK )l{HHCJIapHlIHr X.OCHJT6yJTlIlll lllapOHTli Ba ellllI x.03HpratIa
aHHI\JTaHraH o3Mac. Ep nycTHHH MyKaMMaJT TeKlllHplIlll Mal5ca)l,H)l,a KOJTa
51pHM opo.nH)l,aH yTa '-IYl\YP KOBJTaHraH 6ypFy l\Y)l,ym 12000 M ra eT)l,lI. J1eJ

KHH 7 KM tIyl\ypJTHK)l,aH MeTaMop<pH3Mra ytIpaMaraH rH.nHHHr tIlIl\lIlllll 51Ha
TeKlllHpHlllHlI )l,aBOM o3TTHpHlllHH Tal\o30 I\HJT)l,H. .

MeTaMopljJH3M npOLJ,eCCH8a THBJlapH. XI~.nMa-XHJT MHHepaJT.nap)l,aH
TalllKlIJT TomaH TOF )l{lIHCJTapli aH'-Ia Bal\Tra'-la Y3HHlIHr )l,acTJTa6KlI :x.o.na-

THHlI cal\JTa6 l\0.na)l,H.
Ep nycTlIHHHr x.apa~aTJTapli HaTH)l{aCH)l,a TOF )l{HHCJTapH 5lHflI <pH3HK-

XHMH5IBliH lllapoliTra y'-lpaH)l,H, 6yH)l,a lOl\OpH {lOClIM, TeMnepaTypa, ra3
Ba CYlOI\.nlIl< x.oJlaTH)l,anl KOMnOHeHTJTapHHHr TS\bcHpH)l,a yJTapHHHr TapKH-
6H)l,aflI MHHepa.n.1ap y3rapa)l,1I, 5lHflI XHJI MHHepaJT Ba TOF )l{HHc.napH X.OClIJT
6yJTa)l,1I. Bal\T YTHlllH 6HJTaH 6y TOF )l{HHc.napH 60ClIM Ba TeMnepaTypa Tab-
cHplIAa l\aHTa)l,aH KpliCTaJTJTaHa)l,H. Ep nycTH)l,a 6yJla)l,HraH MeTaMopepH3M
npoueccH l\yHlI)l,arH acocHH THnJTapra 6y.nHHa)l,H.

1. KaTaKJIaCTHK MeTaMopljJH3M eKH ,llHHaMOMeTaMopljJH3M- TOP )l{HHC-
JIapHHHHr 6Hp TOMOHJlaMa acocaH 60ClIM OCTH)l,a Y3rapHlllH)l,Hp. )J,HHaMO-
MeTaMop<pH3M)l,aH TOF )l{HHCJTapH MexaHHK )l,e<PoPMaU~51ra Y'-lpaH)l,H (CJTa-
HeUJIaHlIlll MaH)l,aJTaHHlll Ba TIJlaCTHK Ol\Hlll). 5yH)l,aH MeTaMop<pH3M TOP
)l{HHCJTapH~a l\aHTa KpHCTaJI.naHlIlllCH3 Ba XlIMH5IBHH peaKUH5I.napCH3 CO-
AHp 6yJTa)l,H. TOF )l{lIHCJTapHHHHr TeKCTypaclI, CTpyKTypacH Ba l\HCMaH
MlIHepa.norHK TapKlI6lI y3rapa)l,lI.

fpaHHTJIap Ky'-lJTH 60CHM OCTH)l,a ceKHH-aCTa KaTaK.laCTlIK, 6peKtIH51ClI-
MOH Ba KytI.nlI KaTaKJTaCTHK, CJTaHeura YXlllalll rpaHlITfa (opTorHeHcra)
aHJTaHa)l,lI. )Ky)l,a Ky'-l.nH 60cHM Ba MexaHlIK MeTaMop<plI3M HaTlI)l{aClI)l,a
TOF )l{HHClI Y3lIHHHr )l,acTJTa6KH x.OJTaTHHH HYI\OT1I6, )l{y)l,a MaH)l,a CTpyK-
Typara o3ra 6yJIl16 l\o.na)l,lI, 6yH)l,aH flyJT 6H.naH naH)l,o 6y.nraH )KlIHc.nap
M H JI 0 H II T )l,e6 aTa.na)I.lI.

lllyH)l,aH KaTaKJTaCTlIK, 6peKtIlI51ClIMOH Ba MlIJTOHlITJTalllraH )KlIHc.nap
60111l\a )l{lIHCJIap)l,a x.aM naH)l,O 6Y.nlIllllI MyMKHH. MaCaJIaH, ep K.aTJTaMJTa-
JTapH}.l.a 60CHMHlIHr OpTH6 60PHllllI HaTlI)l{aCH)l,a rlI.n - rH.n.nH CJIaHeura,

62- pacM. HYPOTa TOFHJJ;am (CHHT06cofr) l\yfrH na.neo301j .(PZ1) rH.n.nH c.naHeu 13a KpJ!C-
Ta.n.nH )KHHc.nap l\aBaTHHIIHr MeTaMop¢H3MHJJ;aH )KHM)KHMa TeKHcTypara a~.naHHwH.

cyHr <plIJTJTHTraBa, HlIJ\05lT, KpHCTaJIJTlI CJIaHeura aHJTaHa)l,lI. 5yH)l,aH fllJI.nlI
cJTaiIeu.JIap ~/36eKlicToHHHHr llllIMo.n1I-Fap61I)l,arH TypKlICTOH Ba HypOTa
TOFJIapH)l,arlI 0P)l,OBlIK, CHJIyp )l,aBplI)l,a Y'-lpaH)l,lI (62- pacM).

2. A8ToMeTaMopljJH3M. MarMaTlIK TOF )KHHCJTaplIHlI TeMnepaTypaclIHlI
naCaHlIllllI)l,aH yJIap)l,arli ytIyB"IaH Ba Te3 J\apaKaTJTaHyBtIU KOMnOHeHTJTap
x.aM)l,a rH)l,pOTepMaJT cylOK,.nlIK.nap TabcHpH)l,aH Y3rapHlllHra a B TOM e -
TaM 0 p ljJ 1I 3 M )l,eHlIJIa)l,I1.

3. TepMaJT MeTaMopljJH3M. M?-rMa JTHToc<pepaHlIHr 101\OpHrII l\aTJIaMJTa-
-pHra KYTaplI.llIilllI.i!.aH '-IyKlIH)l,lI Ba 60111l\a )KHHCJTapHH KyTap1I6 eKlI eplI6
tIHl\lI6, aTpo<pH)l,arli TOF )KHHc.laplIHlI y3 lIcclIl\JTlIrH 611.1aH K.1I31ITa)l,H, 61Ip
l\HCMlIHlI o3plITa)l,H Ba yJIap 6HJTaH XlIMlI5IBHH peaKUlI51ra KHplIlll1I6, y3-
rapTlIpa)l,lI. TepMaJT MeTaMopepH3MHlI MYX.HM XHJIJJaplI)l,aH KOHTaKT MeTa-
MOpep1I3M J\lIco6JTaHa)l,H. 5y x.O)l,lICa lIHTpY3HBra eH)l,olll )KlIHcJlap 61IJIaH
CO)l,lIp 6yJIa)l,1I. 5y npouecc lIKKlI Xli.'! TOF )KHHCli '-IerapaclI)l,a By)l{Y)l,ra
KeJIraHli y'-lyH K 0 H T a K T MeT a MOp ep H 3 M )l,e6 lOpliTlIJTa)l,lI. KOH-
TaKT MeTaMop<p1I3M y3 HaB6aTlI)l,a lIKKlIra: KOHTal<T TepMa.n MeTaMop<pH3Mra
Ba KOHTaKT MeTaCOMaTliK MeTaMopepH3Mra 6yJIHHa,nlI.

K 0 H T a K T T e p M a JI MeT a MOp ep II 3 M ,n a o3H,nO-Ba 3K30-
KOHTaKT Y3ra pHlllJTa p Ky3aTlIJIa)l,1I. 51IPlIHtIHCHra lIHTPY3HB )KHHCJTap
'-IerapaCH,narH Y3raplIlllJTap, lIKKlIHtIHClira aTpoep )l{lIHCJIap,naflI y3rapHlll-
JTap KHpa,nlI. TepMaJI MeTaMopep1I3M XlIJIJIaplI,naH 61IPli nlIpOMeTaMopepH3M-
,nlIp. 5yH,na y3rapHlllJTap CYlOl\ JIaBa Ba yH,naflI aTpoep )l{lIHCJIap 6yJIaKJTa-
pH ypTaCH)l,a pyH 6epa)l,H.

K 0 H T a K T MeT a COM a T H K MeT a MOp ep 1I 3 M )l, a MarMa
CyB Ba Kap60HaT KHCJTOTacn 6H.naH 6Hpra 60IllK.a o3JTeMeHTJTapHli X,aM '-IH-



MeTaMopct>H3M 30HaJlapH. MeTaMOpcj:JH3M npOueCCH yCTH,ll,a My,ll,a Kyn

l1JJMHH HWJJap OJJH6 60pHJJ,ll,H Ba aHqa MaCaJJaJJap :x.aJJI\HJJHH,ll,H. KynqHJJHK

OJJHMJJap MeTaMopcj:JH3MHH 3 aCOCHH 30Hara 6yJJa,ll,HJJap 101\0PH - 3 n H -

3 0 H a , ypTa - M e 3 0 3 0 H a Ba qYI\YP 30Ha - KaT a 3 0 H a ,ll, H P

(31- Ma,ll,BaJJ).

MeTaMopljJH3M 30HaJlapHHHHf aCOCHH OMHJIJIap" (Y. r. rpy6eHMaH 'l3a H. HUZAU
6giiu'Ia)

63- paCM. 4HPOH;- )l\ypa HHTpy3HB lJeKKaCH.n.afH (KoHTaKT.n.a) MeTaMoP¢HK 'lKHHCJIap Ba
py.n.aJlap:

1 - rpaHHTHHHr HyparaH [,HCMH; 2 - nHpOKCeHJlH cKapH; 3 - p;aJlHHJlaWraH rpaHHT; 4 -- MapMap;
5 - KBapl.\JlH TOMHpJlap.

\ I
rHIlP0cTaTHK

I
. DHP TOMOHJlaMa

I
MeTaMop<!JH3MHHHr

30HaJlap TeMnepaTyp3 60CHM 60CHM ~r HeTHK THnJIapH

\ KynHHlJa
~exaHHK Ba XHMHK

3nH30Ha 20 - 500°C KynHHlJa KaM- KylJJIH,
MeTaMoP¢H3M. Aco-

(yCTKH 30Ha) MybTa.n.HJI pOl) 6ab3aH KaMpOl\ 6y-
caH cyBnH CHJIHKaT-

JIHlllH MyMKHH
JIap l\OCHJI 6yJIa,ll,H

~e3030Ha 500 -lOOO°c KynHHlJa KylJJIH 6yJI- AcocaH XHMHHBHH
AcocaH KylJJIH ~laCJIHnl l\aM MyM- MeTaMoP¢H3M

(ypTa 30Ha) YPTalJa KHH

XHMHHnHH MeTaMop-
1000-1 200°C Kyn l\oJIJIap- AcocaH KYlJCH3; 6ab- ¢H3M, ceKHH KpHC-

KaTa30Ha aTpo¢H.n.a Ba ,lIa )Ky,ll,a 3aH 6yTyHJlaH 6yJI- TaJInaHa.n.HBa ,llaCT-
(qYl)YP 30Ha) yH,lI,aH JOl)0PH Ky'lJIH MaH,lJ.H JW6KH lllaKJIH

y3fapMaH,lI,H

l\apH6 eKH l\a6YJI I\HJlH6 aTpocjJ,ll,am MHHCJlapHHHr XHMHHBHH, TapKH6HHH

y3rapTHpa,ll,H. By npoueCC,ll,a CKapHJlap, PY,ll,aJlH MeTaCOMaTHK MHHCJlap
naJ1,ll,o 6yJJa,ll,H.

TepMaJl MeTaMopcjJH3MHHHr pemOHaJl MeTaMopcjJH3M,ll,aH cjJapl\H 60CHM-

HllHr KyqCH3JJHrH Ba MarMaHHHr eH MHHCJlapra 1\1lCI\a Bal\T Ta'bClip 3Tll-

Wll,ll,a,ll,llp. lllYHllHr yqYH y3rapraH TOF JKHHCJIapllHllHr 30HaCH YHqa KaTTa

6YJIMaH, Y cjJal\aT llKKll MllHC KOHTaKTll aTpocjJll,ll,a MaBMy,ll, 6yJla,ll,1l. Ha-

TllMa,ll,a MarMa eHll,ll,am qYKllH,ll,ll MHHUlap l\aHTa KpliCTaJlJlaHa,ll,ll, 6a'b3aH

:x.aTTO XliMllHBHH TapK1l611 y3rapH6 KeTa,ll,ll. MaCaJlaH, KOHTaKTra HI\HH

MOH,ll,am o:x.aKTOW l\aTJIaMli KpliCTaJlJlaHH6 MapMapra aJ1JIaHa,ll,ll. fliJI Ba

I\YMTOWJIH MllHCJIap porOBliK Ba KpliCTaJlJIli MllHCJlapra aHJIaHa,ll,ll. MarMa

lJ:erapacll,ll,aH Y30l\JIaWraH capll qYKllH,ll,ll MllHCJIap MeTaMopcjJ1l3MllHHHr

llHTeHCllBJlHm KaMaH 60pa,ll,1l. BYH,ll,aH MHHCJIapHli ep 103Hr
u
a lJ:lll\H6 l\OJlraH

Ba eMHpHJIraH MOJ1JIap,ll,a yqpaTllW MyMKHH. MaCaJIaH, Y36eKlicToHHHHr

Fap6H,ll,arli !\opaTeIIa Ba 311pa6YJlol\ TOFJlapll,ll,arli tpaHHT llHTpy3HBH KOH-

TaKTll,ll,am MHHCJIap 6yHra My,ll,a HXWH MHCOJI 6YJla OJIa,ll,H (63- pacM).

4. PerHOHaJl (JJ:HHaMoTepMaJl) MeTaMopct>H3M y3 HaB6anl,ll,a perHOHaJl

:x.aM,ll,a YHIIHr 6Hp I\IlCMH 6yJIraH yJIbTpa MeTaMopcjJH3Mra 6yJJHHa,ll,H. Pe-

rliOHaJl MeTaMopcjJH3M KaTTa MaH,ll,oHHH 3raJIJlaJ1,ll,H, ,ll,ecjJopMaUHH Ba 6ypMa- .

JIaHHW MHHTal\acH,ll,a CO,ll,HP 6yJIa,ll,H. By MeTaMopcjJH3M,ll,a TOF MHHCH,ll,am

MIIHepa.(IJIap qYl\ypJIHKKa TOMOH y3rap1l6 60pa,ll,H. By Y3rapllw HaTHMaCH-

,ll,a COJIHWTHpMa OFllPJlllrH eHfHJlpol\ 6yJlraH CYBJlH MHHepaJl MHHCJlapH

COJIHWTllpMa OFHpJIHrH KaTTa 6yJIraH CyBCH3 MliHepaJl 6HJIaH ypHH aJlMa-
wa,ll,H.

YJlbTpa MeTaMopcjJH3M MY,ll,a qYl\YP,ll,a (15-20 KM), H'bHH qYl\YP reOCHH-

KJIHHaJIb 06JJaCTJlapHHHr oporeH 60Cl\HqH,ll,a BYMy,ll,ra KeJIa,ll,H. By MeTaMOp-

cjJ1l3M,ll,aTOF MllHCJIapllHllHr 6Hp l\llCMll 3pllJ1,ll,1l. By npouecc HaTliMaCll,ll,a

MlirMaTliT ,ll,e6 aTaJIYBqll MllHCJlap :x.CCHJI 6yJIa,ll,H.

::1 II II 3 0 H a ,ll, a 60CllM Ba TeMIIepaTypa naCT 6yJIa,ll,H. By 30Hara xoc

l\I11HepaJlJIap KYIIpOI\ rll,ll,pOKCliJI (OH) Jlap, XJIOpllToH,ll,JIap, ?,JIOpllT, 3nll-

,ll,OT, UOH311T, cepHUllT, 6HOTHT, aHTliMOHliT woxaJI,ll,0l\qHCH, rJIaYKoHHT,ll,aH

H60paT 6yJIH6, 6YJIap,ll,aH 60wl\a 51Ha yHHHr TapKH6H,ll,a aJIb6HT Ba rpaHaT

I<a6H TypFyH MliHepaJlJIap :x.aM 6yJla,ll,H. u'

Me 3 ° 3 ° H a YPTaqa 60CHM Ba TeMIIepaTypara 3ra 6yJIa,ll,H. By 30-

Ha,ll,a IOl\OpH,ll,arH rH,ll,pOKCHJIJlH MHHepaJlJIap,ll,aH TaWl\apll, ,ll,llCTeH, CTaB-

POJIllT, aJlbMaH,ll,IlH, ITHpOn, nJIarllOKJla3 yqpaH,ll,ll. /KllHCJlapH CJIaHeUJlH

crpyKTypara 3ra 6yJIa,ll,1l, JIeKHH 6y CTpyKTypa 3II1l30Hara Hllc6aTaH KylJ:-

Jlll po l\ 6 Y JIa,ll,ll ,
X a T a 3 0 H a ,ll, a r II MeToMopcjJ1l3M IIpoueccH IOl\OPli m,ll,pOCTaTliK

60CllM Ba TeMnepaTypa,ll,a (MHHepaJlJIap 3pHW HYI\TacHra Hl(,HH 6yJIa,ll,H)

Yra,ll,H. /KHHc,ll,a CJlaHeUJIH TeKcTypa KaMaH,ll,H, y IIJIaCTHK :x.0JIaTra KeJIa,ll,H

Ba TapKH6H,ll,a: CHJlJIllMaHHT, aJlMaH,ll,HH, nHpoKceH, OJIHBHH, IIHpOII, KOP-

,ll,HepHT, WnHHeJIb, aHopTllT, aJIb6HT, ,ll,aJla WIIaTll, 6HOTHT, 3rHpHH, aH,ll,a-

JIy311T, Be3YBliaH Ba 60wI\a Ky-n MHHepaJIJIap yqpaJ1,ll,H. lOl\opH 60CHM Ba

TeMIIepaTypara 6ap,ll,ow 6epa,ll,HraH TypFyH MHHepaJIJlap :x.aM 60p. BYJlapra

KBapu, pyTllJl, THTaHHT, MarHenlT, KaJIbUHT, aJIb611T Ba 60wl\aJIap KH~pa,ll,H.. _
By MHHepaJlJlap TapKH611,ll,a OH 6YJIMaH,ll,1l.

MHHepa"Jwap cjJpaKUH5ICli. ,ll.. C. KOPMllHCKHJ1 cjJllKpHqa, MeTaMO H3M

npOUeCCll,ll,a MHHepaJlJIa pHllHr :x.OCHJI6y JIHWH I\YHH,ll,arlt- aCOCHti OMH.l1YIap-

ra: a) .n.acTJla6Kll TOF MHHCHHHHr XHMHHBHH TapKH6ma; 6) MeTaMopcjJH3M



npoueCCHHH By)Ky,ll,ra KeJITHpyBIIH 3pHTMaJIapHHHr TapKHOH Ba KOHueHTpa-
UHHCHra; B) TeMnepaTypara; r) OOCHMra 60FJIHI\.u.Hp.

MeTaMopepH3M npoueCCHra TabCHp I\HJla,ll;HraH 3Hr aCOCHl1 OMHJIJIap.u.aH
OHpH ra3JIH CylOl\JIHKJIap Ba 6011Il\a x;apaKaT I\HJIyBIIH KOMrrOHeHTJIap.u.Hp,
yJIap MHHepaJIJIaHHIlI npoueCCHHH KyIIaHTHpa.u.H.

MeTaMopepH3M npoueCCH.u.aH2C0
3

OIiJIaH TOF)KHfiCH peaKUHHra KHpHIlI-
raH.u.a TeMnepaTypa nacaHHIlIH 6HJIaH Si0

2
CHI\H6 IIHl\apHJIHIlIH HaTH)Ka-

CH.u.aOHp l\aHIIa MHHepaJIJIap X;OCHJIoyJIa.u.H.
MeTaMopepH3M f.lpOueCCH,ll,OHMOnocMarMaTHK (MarMa.u.aH cyHrrH) 3;:JHT-

MaJIap HaTH)KaCH,ll,a pyH 6epa.u.H. MeTaMopepH3M npOueCCH oab3aH 6Hp
HeIIa KM IIYl\ypJIHK.u.arH MaH.u.OHHHy3 HIIHra OJIa,ll,H.13yH,ll,aHMabJIY~ 6yJIa-
,ll,HKH, rH,ll,pOKCHJlMHHepaJIJIapHHHr TypFyHJIHrH IIYl\ypJIHKKa 60FJIHI\ 3Mac
3KaH. X,aMMa IIYI\YPJIHK.u.a, x;aTTOKH )Ky.u.a IIYI\YP ep.u.a x;aM OOCHMeTapJIH
oyJIca, 6HOTHT IlIOXaJI.u.0I\IIHCH TypFyH oyJIa.u.H. Uly OHJIaH 6Hp Bal\T.u.a
MyCKOBHT, 3nH.u.OT, XJIOpHT.Ba OOllIl\a CyBJIH MHHepaJIJIap epal\aT nOCTMar-
MaTIiK TeMnepaTypa.u.a TypFyH 6yJIa.u.H. 4YI\YPJIIiK.u.a HHrH MHHepaJIJIap-
HHHr X;OCHJI6YJIMaCJIHrHra (CyBJIH, CyBCH3) ca6ao oy MHHepaJIJIapHHHr
Kap60HaT JIallIH6 I\OJIHIlIH,ll,rrp.

MeT3MopepH3M npoueccH.u.a X;OCHJIoyJIraH TOF )KHHCJlapH epaUHHJIapra
a)KpaTHJIraH: 3nH.u.OT-aJIb6HT-pOrOBHKJIH epaUHH; aMepHOHa,'1 pOrOBHKJIH
epaUHH; HIlIIiJI CJIaHeUJIap epaUHHCH; r JIayKoHHT JIH CJIaHeUJIap epaUHHCH;
3nH.u.OTaMepHOHOJIHTJIapepaUHHCHBa 3KJIQJ:UTJIHepaUHHJIap llIyJIap )KyMJIa-
CH.u.aH,ll,Hp.MeTaMopepH3M npouecCH HaTH)KaCH.u.a1Ol\opH,ll,a HOMJIapH aHnrJI-
raH epaUHHJIap OHJIaH 6Hpra pY,ll,aJIH epoH.u.aJIHl\a3HJIMaJIap X;OCHJI6YJIa,ll,H.
MeTaMopepHK )f{HHCJIapH Ba epaUHHJIapH,ll,a py,ll,a,lH Ba pY,ll,aCH3 I\HMMaTJIH
(Au, Cu, PB, Hg, Fe Ba 6011Il\a) KOHJIap X;OCHJI6yJIraH,ll,Hp. ••

XX acpHHHr K,OCMoroHHK rHnOTe3aJIapH,ll,a ITJIaHe'raJIapHH X;OCHJI I\HJI- -
raH MeTeopHT 3appaIIaJIapH Ba 'lam" Ty30iwap x;aI\H,ll,arH TyllIyHIIaJIap KaT-
Ta ax;aMHHTfa 3ra. AMepHKaJIHK MYJIbTOH Ba 4eMOepJIeH TOMOHH,ll,aHMaTe-
Manma Hy,lH 6HJIaH uc60TJIaHraH «rrJIaHeTa3eMaJI» rHrrOTe3aCH lllyJIap
)KyMJIaCH,ll,aH,ll,Hp.ACJ1H,ll,aaKa,ll,. 0. 10. UlMH,ll,THHHr (1944) COBHraH x;oJIa-r:-
.u.arH MeTeOpHTJIap HHFHH,ll,HCH,ll,aHnJIaHeTaJIap X;OCHJI6YJIHllIH x;aI\H.u.arH
HHrH rHnOTe3acu HHa,ll,aMyKaMMaJI Ba HlllOHapJIU,ll,Hp. UlYHlfHr yIIyH MeTeo-
pHTJIap MaCaJlaCH reOJIOrHH,ll,a To60pa MYX;HM ax;aMHHTra 3ra 6YJIH6 6op-
MOI\,ll,a.

MeTeOpliTJ1ap TyFpHCH,ll,arH XVII I acpHHHr OXHpH X I X acpHHHr 6011I-
.TJapH,ll,aBy)Ky,ll,ra KeJIraH HJlMHH TacaBBypJlap (3. <P. XJIa,ll,HHH, A. <P.
CTOHKOBHII, B. M. CeBeprHH, 11. B. MYXUH Ba 60llll\aJIapHHHr HIlIJIapH)
XX acp,ll,a My.cTaI\HJI paBHlll,ll,a pHBO)K,laH,ll,H Ba MeTeopHTHKa epaHHHH
By)Ky,ll,ra KeJ1TUp,ll,H(6y TepMHH XIX acp,ll,a MHHepaJIOr 10. 11. CHMalliKo
TOMOHH,ll,aHTaKJIHep 3THJIraH).

POCCHH,ll,aMereopHT JIapra 6y JIraH I\H3H I\HIlI 1749 HHJI,ll,aH OOlllJIaHraH.
MeTeOpHTJIapHH cUCTeMaJIH ypraHHIlI, CCCP <PaHJIap AKa,ll,eMHHCHHHHr

MHHepaJIOrHH My3eHH,ll,a B. 11. BepHa,ll,cKHl' Ba A. E. <PepcMaH TOMOHH,ll,aH
60111JIaH,ll,H.Malll~YP caHex; OaJIJIac EHliceH ,ll,apeCH 6YHH,ll,aH TOrrHJIraH

~

)i{y,ll,a KaTTa TeMHpTOlll - MeTeopHTHH KaM yIIpaH,ll,HraH MHHepaJI CHepaTH,ll,a
MOCKBara KeJITHpH6 aHaJIH3 I\HJIraH,ll,a yHHHr TapKH6H acocaH TeMHp,ll,aH
TY3UJIraHJIHrH MabJIyM 6yJl,ll,H. UlyH,ll,aH cyHr MeTeopHTHH naJIJIaCHT MH-
liepa,lU eKH naJIJIac TeMHpH ,ll,eo aTaJIraH 3,ll,H. KeHUHpOI\ XYMH lllyH,ll,aH
TapKUO.u.arH (80% TeMup, 10% HUKeJIb) MHHepaJIJIap ep 103aCHHHHr Kyrr
ep apu,ll,aH TOrrUJI,ll,HBa yHH MHHepaJI 3Mac, MeTeOpHTJIHrH aHHI\JIaH,ll,H.

3H,ll,HJIHK.u.a aKa.u.eMHH KOJIJIeKUHHCH.u.aMeTeOpHTJIap COHH 6Hp HeIIa
MHHr.u.aH Olll.u.U, yJIapHHHr yMyMHH OFHpJIHrH 6000 Kr .u.aH ciPTHI\.
A. <P. CTOHKOBHII acapJIapH.u.aH 12 HHJI KeHHH XHMHK 11. B. MyxHHHHRr
«A)/{OHHO cex;p.irap Ba epra TyllIyBIIH OCMORTOIliJIapH (a3pOJIHTJIap)>> ,ll,eraH
acapH 'lon 3THJ1.u.t1.11. B. MYXHH MeTeopHTJlapHH KynJIaO aHaJIH3 I\HJI,ll,H
Ba yJIapHimr naH.u.o OyJIHlllH x;aI\H,ll,arH rHrrOTe3aJIapHHHr .u.aCTJIaOKH0630-
pHHH 6ep.u.u. XIX acpHHRr ypTaJIapHra KeJIH6 'leT 3JIJIap.u.a x;aM MeTeopHT-
JIap x;al\u.u.a acapJIap naH.u.o oyJIa 6::>IlIJIa.u.H.

MeTeopHTJIap - caMo )KUCMJIapHHHHr OH·p.u.aH-oup BaKHJIH.u.Hp. MeTeop
eKU OOJIu.u..u.eraH.u.a, ep aTMocepepacHra caMo.u.aH KHpH6 KeJIyBIIH )Ky,ll,a
oax;aH6a1" MeTeop (Te3JIHrH 10-14 KM/ceK) )KHCMJIapH TyllIyHHJIa,ll,H. 13H3
MeTeopHT .u.eo aTaraH HapcaMu3 - MeTeopHHHr ep aTMocepepacH.u.a I\HJIraH
x;apaKaTH.u.aH KeHHH ep 103Hra enro KeJIraH I\HCMH,ll,Hp. 13ab3aH MeTeopHT-
Jlap )Ky.u.a Kyrr MHI\.u.0p,ll,aTyllIa.u.H, yJIapHHHr COHH 5 Ta.u.aH opTca, M e -
T e 0 p H T eMF H p H .u.eo aTaJla.u.u. MeTeopHTHH aTMocepepa.u.a x;apaKaT
I\UJIHlllH Bal\Tu.u.a napIIaJIaHH6 KeTHlllHra MeT e 0 p H T II a H r H ,ll,eo
aHTHJIa.u.H. KOCMHK 'laHr - MeTeopHHHr MaH.u.a 3appaIIaJIapH 6yJIHO, OH3-
HHHr nJIaHeTaMH3.u.aHTallIl\apH.u.a oyJIyTra yXllIa6 x;apaKaT I\HJIa.u.H.

MeTeop )KHCMJIap ep aTMocepepaCHra KHpHO KeJIraH.u.aH cyHr x;aBO I\ap-
lllHJIHmra yIIpa6, yJIapHHHr KOCMHK Te3JIHrH CeKHHJIallIa.u.H. AK,Ul HHHr
ApH30Ha lllTaTH.u.arH 'ubHOJIO IIYI\YPJIH.rH MeTeopHT TYIlIHIlIH,ll,&H X;OCHJI
6yJlraH. YHHHr 3HH 1207 M, IIYI\YPJIHrH 147 M, ypa6 TypraH Map3acH ep
103aCH.u.aH40-50 M 6aJIaH.u., MeTeopHTHHHr aTpoepH.u.aH)Ky.u.a Kyn TeMHp
rrapIIaJIapH (20 T .u.aHx;aM 0PTHI\) TOnHJIraH. MeTeopHTHHHr a.cocHH I\HCMH
3ca KpaTep.u.aH 400 M IIYI\YPJIHK.u.a x;aM TonHJIMaraH. MeTeopHT TylllraH
)f{OH.u.aHTOnHJIMaCJIHrHra ca6a6 y ceKyH.u.Hra 8 KM Te3JIHK.u.a epra KeJIH6
ypHJIraH, 6y Bal\T.u.a y 'lyFra aHJIaHH6 nOpTJIaH.u.HBa MeTeopHT 6yTyHJIaH
MaH.u.a·JIaHH6KeTa.u.H.MeTeop )KHCMJIap ep aTMocepepacHra HI\HHJIallIraH.u.a
OJl.u.HHceKyH.u.Hra 50 KM Te3JIHK.u.ax;apaKaT I\HJIa.u.H.

MeTeopHT nOpTJIallIHra caoa6 )Ky.u.a KaTTa Te3JIHK.u.a KeJIHIlIH OHJIaH
peaKUHHra KUpHllIH6 epra ypHJIa.u.H. YHHHr ep 103aCHra KaTTa Te3JIHK 6H-
JlaH YPHJIHIlIH.u.aH ceKyH.u.JIap.u.a 2000-3000° C HCCHI\JIHK TabcHpH.u.a TOF
)f{HHCH Ba MHHepaJIJIap 3pHH.u.H, HHrH MHHuepaJICTellIOBHT Ba 6011I'5aJIap
X;OCHJIoyJIa.u.H. Arap )Ky.u.a KaTTa MeTeopHT ypMoHra TyllIca, y ep.u.a eHFHH
KYTapHJla.u.H. -
. MeTeopHTJIapHHHr TapKHoH.u.a 63 XH.l 3,leMeHT OOpJIHrH aHHI\JIaHraw.
h1eTeopHT TapKHoH.u.a ep.u.a yIIpaH.u.HraH OHp HeIIa MHHepaJIJIap yIIparaH.
JIeKHH MeTeopHT TapKH6HHH Kyrrpol\ HHI~eJIJIHTeMHp, OJIHBHH, nHpoKceH-
JIap TalllKHJI 3Ta.u.H. MeTeopHTJIap MHHepaJl TapKHoHra Kypa l\yHH.u.am
XHJIJlapra 6yJIHHa.u.H: a) TeMHpJIH ~eTeopHTJIap (cH.u.epHTJIap), 6yJIap acocaH
HHKeJIJIHTeMHp.u.aHTY3HJlraH; 6) TOIliJIH MeTeopHTJIap (cH,ll,epOJIHTJIap)...1-
yJIapHHHr TapKHoH.u.a HHKeJIJIH' TeMHp,ll,aH Tallll\apH )f{y,ll,a Kyrr OOllIl\a
XliJI MliHepaJIJlap x;aM 60p (32- )Ka.u.BaJI).13y rpyrrrrara y3 TapKH6H,ll,a nHpoK-
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32- )K a.u B a JI

XOH.l\PHT (TownH MeTeopHT)napHH YPTalJa XHMHlIBHH TapKH6H (JOpa 6a Kpet1cAap
. 6!Jt1U'1a, 1954)

KOMnOHeHTJlap OFHPJl~rH
-

OJlHBHH-6pOH3HTJlH

I OJlHBHH-rHnepcTenJIH XOHAPHT(% l\Hco6H,I\a) XOHIlPHT •
Si02. 36,11 39,70
MgO 23,09 24,58
FeO 8,87 14,33
AI203 2,60 2,81
CaO 1,87 1,~2
Na20 0,93 0,91
1<20 0,10 0,11
Cr03 0,33 0,41
MnO 0,26 0,26
Ti02 - 0,11 0,11
P205 0,18 0,22
Hp 0,30 I 0.24,

I
Fe 17,45 7,13
Ni 1,68 1,07

CO 0,10 I 0,07
P 0,05

I
0,04-

IFeS 5,67 6,06. I

I
ceH Ba ,lI,a.na lliITaTH 6y.nraH MeSOcH,lI,epHT.nap; TeMHp Ba HHKe.n,lI,aH TapKH6
TomaH na.nJlaCHT.nap KHpa,lI,H; B) TOIll.nH MeTeopHT.nap (XOH,lI,pHT.nap); 6y.nap
HH)\05lT KaTTa rpyrrnaHH T3Il1KH.n .3Ta,lI,H, y.nap acocaH CH.nHKaT.nap,lI,aH Ty-
3H.nraH. 13y rpynna,lI,arH ,lI,OHa,lI,OpXOH,ll.pHT.nap (HHKe.n.nH Terv!flp,lI,aH H60paT)
Ba TeMHpCH3 epCHMOH (aXOH,lI,pHT) MeTeopHT.napHH 6Hp-6HpH,lI,aH mKpaTHill
KepaK (64- pacM). .

CCCP TeppHTOpHHCH,ll.a xp3Hpraqa 100 ,lI,aH OpTHI\ :lKOHra MeTeopHT
TyIllraH.nHrH aHHK..naHraH. 13y.nap,lI,aH .3Hr a:IK01lH6.napH - TyHrycKa Ba
CHXOT3-AJIHHb )\Hco6JIaHa,lI,H.

1947 HHJI 12 ¢eBpaJIb .3pTa 6HJIaH coaT 10 ,lI,aH 5 MHHyT yTraH,lI,a CHXOT.3-
AJIHH,ll.a MeTeopHT eMFHpH el\K,aH. 13y BOl\ea IlIyH,lI,aH TaCBHpJIaHa,ll.H:

«l\yeill qa pal\JIa6 epHTH6 TypraH Bal\T,lI,a OCMOH,lI,aqY3HI\ IlIaKJI,lI,a epHI\
60JIH.D. naH,lI,O 6yJIH6, IlIHMOJI,lI,aH :lKaHy6ra TOMOH )\apaKaTJIaH,lI,H Ba y yTraH
HyJIH,lI,a :lKY,lI,aepyf yql\yH aJIaHraJIapHHH )\ap TOMOHra Tapl\aTH6 I\OJI,lI,HPH6,
CHXOT.3-AJIHHb TOFJIapHHHHr Fap6HH TapMOK,JIapH qpl\aCHra 6eKHH,lI,H; IlIyH-
.D.aHcyHr epra :lKY.D.aKaTTa KylJ 6HJIaH ypHJI.D.H. 130JIH,ll, ¢a30,ll,a 1\0JI,ll,HpraH

Il3 KyH 6yHH KypHHH6 TYP-
,ll.Il. CyHrpa .3ca y.3rpH-6yrpH
waKJIra KHpH6 Keqra TOMOH
HYI\oJIH6 KeT,ll.H».

MeTeopHTHHHr TywraH
)'PHHHH 3 KyH,ll.aH cyHr yqyB-
qH cPHp,ll.aHOB Ba AreeBJIap
TomaH, yJIap aF,ll.apHJIH6
eTraH ,ll.apaXTJIap ypTaCH,ll,a
5lHfH,ll.aH naH,ll.O 6yJIraH qy-
I\ypqaHH aHHI\JIaraHJIap.
YJlapHHHr KypcaTMaCH 6H-
,'laH 6y epra Xa6apOBCK,ll,aH
reOJIorJIap Ke.HH6 30 Ta qy-
K,ypqa 60pJIHrHHH aHHI\JIa-
raHJIap, aHpHM qYl\yplJaJIap,ll.a MeTeopHTHHHr TeMHp naplJaJIapH TOnHJI-
raH. illy HHJIH 6y epra B. r. cPeceHKOB 6H.naH E. n. KgHHOB 60IlllJHJIHrH,ll.a
Maxcyc 9Kcne,ll.HUHH ylOwTHpHJIraH. MeTeopHT eMFHpH TyiliraH ep IlIHMOJIH-
Fap6ra lJy3HJlfaH .3JIJIHnC IlIaKJIH,ll,a 6yJIH6, y3yHJIHrH 30 KM Ba .3HH 5 KM
HH TaWKHJI .3TfaH.MeTeOpHTJIap HKKH rpynnara 6yJIHHH6 TywraH. 13HpHHlJH
rpynnacH,lI,a ,ll.HaMeTpH 0,6-2,6 M JIH 106 qYl\yplJa TOnHJIraH. LJ:YI\YPlJ.a
aTpO¢H,ll.aH 2 T MeTeopHT naplJaJIapH TepH6 OJIHHraH. 13y ep.n.aH TynJIa6
OJllWraH MeTeopHT naplJaJIapH )lhH6JIO .n.apacHra TywraH MeTeopHT naplJa-
.napHra MOC KeJIraH. .

I1KKHTa KHlJHK (.n.HaMeTpH 0,6 M) lJYl\yplJa KOBJIaHraH.n.a 68,1 Ba 84,6 Kf
JIH MeTeopHT TOnHJIraH. I1KKHTa KaTTa lJYI\YIJlIa.n.a 300 Kr/.JIH MeTeopHT
(,ll.HaMeTpH 2,6 Ba 2,8 M) TOnHJIraH. MeTeopHT TyiliraH ep,da ,ll,apaXTJIap
I\YJIaraH, IlI0XJIapH CHHraH, 6ab3H .n.apaXTJIap HKKHra 6yJIHHH6 r,<eTraH,
6ab3HJIapH.n.a TeIllHKlJaJIap )\OCHJI 6yJIraH. .

I1KKHHlJH rpynna MeTeOpHTJIap,ll.aH 257 Ta MeTeopHT naplJaCH TOnHJIraH,
yJIapHHHr OFHpJIHrH 0,18 ,ll,aH 300 Kr ralJa 6yJIraH. 13y ep,ll,arH MeTeOpHT-
JIapHI1Hr yMyMI1H OFliPJIl1rH 100 T ,ll,aH KaM 6yJIMaraH, IlIyH.n.aH ¢al\aT 5
TOHHaCI1 Tepl16 OJII1HraH (65- pacM).

MeTeopHT eMFHpl1 KaTTa MeTeopHTHI1Hr ep aTl'vIOC¢epaCI1.n.a :lKY,ll,a Te3
ylJl16 Kl1pHIIlH HaTH}~{acH.n.a MaH,ll,aJIaHH6 KeTI1Il1.n.aH )\OCHJI 6yJIraH.

COBeT OJII1MJIapH C. B.OpJIOB, A. H. 3aBapHUKl1H ¢I1KpHlJa, MeTeo-
pHTJIap epra IOJI.n.Y3JIap opacH.n.am 6YIllJIHI\,ll,aH .3MaC, 6aJIKl1 l\yew CHCTe-
MacH.n.aH Tywa.n.l1. :x.0311prH BaI\TralJa TynJIaHraH MeTeOpHTJIapHI1Hr MI1He-
paJI TapKI1611.n.aH, MeTeOpl1TJIap 6l1p 6yTyH :lKI1CM 6YJIH6, l\aH.n.aH.n.Hp )\a-
JIOKaTJIap HaTH:lKacH.n.a MaH,ll,aJIaHH6 KeTraH .n.eraH xyJIoca KeJIl16 lJHI\a.n.Yf
(OJIaHeTaHHHr MaH.n.aJIaHI16 KeTHill nmOTe3aCI1). :x.0311prH BaI\T.n.a MeTeo-
pl1TJIapHI1Hr TyIllI1Il1 ca6a6JIapHHl1 aHI1I\JIaW aCTpO¢113I1Ka ¢aHI1HI1Hr .3Hf
aKTyaJI MaCaJIaJIapl1,ll,aH,ll,l1p.

l\yeill CI1CTeMaCH.n.arH9 Ta CaHepJIap.n.aH Ep.n.aH KeHHH Mapc, BeHepa,
MepKYPHHJIap 6HpMyHlJa HXWH TeKWHpHJIraH,ll,Hp. AHHHl\ca 6yJIap.n.aH
Mapc Ba Ep HyJI,ll,OWH, OHHHHr IlIaK,'lH, KaTTaJIHrH, ¢H3HK, XHMHHBHH
xOccacHHH ep,ll,aH 1060pHJIraH CYHbHH HyJI,ll,OWJIap, )\aBO KeMaJIapH Ba
aBTOMaT CTaHUH5IllapH opI\allH OllH6 60pHJIraH TeKwHpHwllap 51XWH HaTH-



65- pacM. CHXOT3 - A.r.UHb MeTeopHT eMFllpu el\l\aH 3J1J1llnC maKJlIlJ\arH JKOH (E. Jl.
KPUH08 CXeMQeu):
0- ,l\HaMeTpH 10 M ,l\aH OPTHI( llOPoHkanap; •• e- ailpHW weTeopllTnap TOnHnraH :>Koilnap.

ma 6epMOI\.ua. By 6opa.ua 011 103aCHra
I\YHraH COBeT aBTOMaT KeMaCH Ba JIy-
HaxO.u Y3H lOpap CTaHUHHCH AMeDJiKa-
HHHr «ArInOJIOH» :x;aBo KeMacH.uam
aCTpoHaBTJIap 0.lH6 Ke.lr-a H HaMYHa.la-
pHHHHr aHaJIH3H Ba ¢OTocypaT.la pH
U1yJIap )l{yMJIacH.uaH.uHp (66- pacM).
oy .uaJIHJIJIap.uaH MabJIyM 6YJIHlllH-
qa, OI1HHHr 103aCH MeTeopHT.lap
YPHJIHlllH.uaH Kana-KHqHK KpaTep.lapHH
>\OCHJI I\H.lraH pe.lbe¢.uaH Ba :x;aI\HI\HH
ByJIKaH KpaTepJIapH.uaH H60paTJIHrH
Hc60TJIaH.uH. OI1HHHr XHMHHBHI1 TapKH-
6H epHH 6a3aJIbT 1\06HFlIra YXlllalllJIH-
rHHH y ep.uaH 0.lH6 KeJIHHraH HaMyHa-
.1ap aHaJIH3H Tac.uHI\JIa.uH (33- )l{a.uBa.l).
Mapc K,yelll CHCTeMaCH.uarH Epra Hl)HH
DJIaHeTa 6YJIH6, yHHHr lllaKJIH, TY3HJIH-
lllH,. aTMoc¢epacH 60111i\a nJIaHeTaJIa pra
HHc6aTaH HXlllH ypraHHJI.uH. :x.03HprH
Bai\T.ua Mapc 103aCHHHHr reOJIOnIK,
reOMOp¢OJIOrHK KapTacH Ty3HJIraH. 66- pacM. OiiJ\aH KeJlTllpllJlraH JIHlHC

<pOTOCU(6a3aJIbT TapKU61lra ~IOC).

3 3- JK a ,!\ B a JI

OM 6peK'iHRCH perOJlHTHHHHr ypTa'ia XHMHlIBHMTapKH6H (Po3e X. 10. 8Q

60UlI\QAQP, 1972) •

EpeKQHSI PeronHT (1 MM 1\a H Mallila,

OKCHJ\nap «Anno-

I
«Anno-

I
«Anno- «Anno- I «Anno·

I
«Anno-

nOH' 11» nOH· 12,) nOH- 14» nOH- 11» nOH- 12» nOH- 14,)

Si02 41,80 46,52 47,78 42,04 46,40 47,93
A1203 13,10 14,64 16,76 13,92 13,50 17,70
Fe203 0,00 0,00 0,00, 0,00 0,00 0,00
FeO 15,90 13,85 10,24 15,74 15,50 10,37
MgO 7,70 9.06 10,57 7,90 9,73 9,24
CaO 11,80 11,15 10,48 12,01 10,50 11,19
Nap 0,46 .0,61 0,83 0,44 0,59 0,691<20 0,16 0,40 0,56 0,14 0,32 0,55
TI02 8,49 2,17 1,60 7,48 2,66 1,74
P203 0,2 - 0,54 0,12 0,40 0,53
MnO 0,22 0,19 0,13 0,21 0,21 0,14
CrP3 0,32 0,33 0,21 0,30 0,40 0,25

YHHHr 103aCH.ua 10FJIap, .uapeJIap, qYI\YP )l{apJIap Ba TeKHCJIHKJIap MaB- .
)Ky.u 6YJIH6, y ep.ua K,atIOHJIap.uHp CYB, X.<lBO 6YJIraHJIHrHHH KypcaTa.uH
(67· pacM.) Mapc 103aCH.ua MeTeopHT ypHJIHlll 3ap6H.uaH :X;OCHJI6yJIraH
I<paTepJIap Ba ByJIKaH KpaTepJIapH 60111l\a nJIaHeTaJIap.n,arHra HHc6aTaH
RXlllH ypraHHJIraH 6yJIHlllHra K,apaMal1, y ep.ua xaeT HaMyHacH 60pJIHrH
>\aJIH RXlllH aHHK,JIaHraHHqa 11)'1\. '



67- paCM. Mapc,lI,arll ,lI,ape Y3aHII (Y3YHJlHrH 100 KM AaH OpTHl\,
3. KUlii!aaH).

MaccaCH
3KBaTOpHaJI pa,ll.HycH
J5.yT6 pa,ll.HycH
YpTalla pa,ll.Hycl1
3HllJIl1rH
TOpTI-lill KyllH
AHJIaHHill Te3JIHrH cyTKa,ll.a

6,44. 1023 Kr.
3400 KM.

3360 KM.

3393 KM.
3,97 r/cM3

3,72 M/ceK2

24 c. 37 MHH. 22,7 ceK.

~R) opH,ll.arH MabJIyMOTJIap,ll.aHKypHHa,ll.HKH, Mapc ep,ll.aH aHqa KHqHK
6yJIH6, yH,ll.a aTMoc¢epa ep,ll.arH,ll.aH100 MapTa KaM. Mapc 103aCH,ll.arH,ll.ape
Y3aHH, )l{apJIapHH X;OCHJl6YJlHillHHH Mapc ~aTJlaMJlapH OpacH,ll.arHMy3HH
3pH6 qH~HillH,ll.aH eKH ~aTJlaM OCTH CyBHHHHr HlllH,ll.aHlI.e6 TaXMHH ~HJIHHa-
.nH. MapcHHHr ~YT6JIapH,ll.arH o~ lI.0FHHMy3 3Mac KYl\mp ra3H (C02) HH
HXJlaillHlI.aH X;OCHJI6yJIraH ,ll.e6 ¢apa3 ~HJlHHa,ll.H. Eab3HJlapH 3Ca KyqJIH
illaMOJI (70 KM/ceK) 6YJIHillHlI.aH 30JI ~YMJIapH TeKHcmlK Ba KpaTep,ll.a Tyn-
JIaHa,ll.H, Mai1,ll.aqaHr (JIec) 3ca My3JlHK ,ll.e6 aTaJIraH ~YT6.narH My3 (C02)
6HJ1aH ~aT-~aT 6yJlH6 eTall.H. EYH,ll.ai1 JIeCCHMOHeT~H3HK.JIap ~aJIHHJIHrH
10 M lI.aH 30 M raqa 60pa,ll.H ,ll.e6 ¢apa3 ~HJIHHa,ll.H.Mapc,ll.arH KpaTepJIap
HHX;OHT,ll.aKaTTa 6yJIH6 ByJIKaHlI.aH X;OCHJ16yJIraH, KHqHKPO~ KpaTepJIap
3ca MeTeopHT ypHJIHillHlI.aH nai1.no 6yJIraH. Mapc,ll.arH TOFJIap 6aJIaH,ll.JlH-
rH 15-20 KM ra eTa.nHBa HHX;0HT,ll.ay3yH (500 KM), 3HH x;aM6Hp Heqa' 10 KM
ra 6opa,ll.H.

y
Ep 103aCHra caMO )KHHC(MeTeopHT) JIapHHHHr KeJIH6 TYillHillH TabCHpH-

.naH KaTTa-KHqHK KpaTep (q ~YPJIHK) JIap X;OCHJI6yJIHillHHH Kei1HHrH (mJI-
JIap,ll.a (1950-1975) OH Ba MapcHl-1 TeKillHpHill Ba~TH,ll.ay epll.arH pe.'1be¢-

68- pacM. MeTeopHT YPIlJlHwH,lI,aH naH,lI,o 6yJlraH TOWill Ba TY<PIlJlKa WaKJlII,lI,arH
MIlHepaJl - CTHWOBHT.

H
JIapHH aHH~JIaill epll.aM 6ep,ll.H. MabJIyMKH, ep 103aCHra illy Ba~Traqa Tyill-
raH Ba TOnHJIraH MeTeOpHTJIap 1700 Tall.aH 0PT ~lI.Hp. Y JIap TapKH6J1HH
ypraHHill Ep nai1,ll.o6YJIHillH~H Ba yH,narH MO,ll.,ll.aJIapHHaHH~JIalll,ll.a aMepH-
KaJIHK Ba COBeTOJIHM.llapH Kyn Hill ~1i.'1raHJIap.



X.03HprH BaI<;T.n:aKYH TapTH6H.n:a llly MeTeOpHTJlapHH MHJlJlHOH HHJlJlap
HlJH.n:aepra KeJlH6 ypHJlHlllH.n:aH :X;0CHJI6yJlraH CTpyKTypacHHH Ba TapKH-
6HHH aHHI<;Jlalll HaTH)KaJlapU KyrrlJHJlHKHH I<;H3HI<;THPMOI<;.n:a.MaCaJlaH
MeTeOpHTJlapHH epra YPHJlHlllH.n:aH ep 103aCH.n:a(OH Ka6H) KaTTa-KHlJH~
lJYI<;yplJaJlap :X;OCHJI6yJlraH. ByH.n:aH lJYI<;yplJaJlap ep,ll,arH :x;aMMaMaTepHK-
,ll,aHTOrrHJlraH Ba MeTeopHT ypHJlHlllH,ll,aH :X;OCHJI6YJlraHJlHrH aHHI<;JlaHraH

MeTeopHT ypHJlHlllH,ll,aH :X;OCHJI6yJlraH KpaTepJlap 3HH 6Hp HelJa MeTp:
,ll,~H50-60 KM ralJa (KaHa,ll,a,ll,a) 6opa,ll,H. By 3ap6aJl,aH (YPHJlHlll,ll,aH) :X;0CUJI
6YJlraH KpaTepJlapHHHr lJYI<;ypJlHrH 1-2 KM ralJa ,ll,e6 aHHI<;JlaHraa· (34-
)Ka,ll,BaJl). MeTeopHT ypHJlHlll 3ap6aCH,ll,aH ep TapKH6H,ll,arH )KHHCJlapHH

34- }I( a .ll B a JJ

KOMeTa Ba MeTeopHT YPHJlHIlIHAaH ep 103aCHAa lIlOCHJI6yJlraH lJY~YPJlap
, (C/Jue6epiJ 10. X. 1969 Ba KUHZ 3. 1979)

j
KpaTepJlap AHa-

MeTpH

APfl3f10H MeTeopfiT KpaTepfl(AK,Ul)
5aHeXOJl (ABCTpaJlflH)
Ba6ap (Cay.ll. Apa6f1CTOHfI)
Bpe,lle¢OpT ()KAP)
BYJI¢-KpflK (Fap6f111 ABCTpaJlflH)
KaaJlflHpOHfI (3CTOHflH) CCCP
M3HCOH, AiioBa (AK,Ul)
O,lleCca, Texac IlITaTfi (AK,Ul)
CflXOT3-AJlflHb, TIpfiMopbe, CCCP
Y3J1J1YJI, MaBpllTaHflH
XeH6epfi (ABCTpaJlIlH)

35°021 ill. K. 1WOl1 F. y.
22°371

}I(. K. 135°121
F. y.

21°311 Ill. K. 050°281 Ill. y.
27°481}1(. K. 117°051 Ill. y.
19°181

}I(. K. 132°181 Ill. K.
58°241 Ill. K. 022°401 Ill. y.
42°351 Ill. K. 094°3Jl F. y.
31°481 Ill. K. 102 301 F. y.
46°071 Ill. K. 131-°401 Ill. y.
20° 151 Ill~ K. 012°411 F. y.
24°34 }I(. K. 133° 101 Ill. y.

1220 M

175 M
90 M

100 1>1
850 M
110 M

30 M
168 M

26,5 M
250 M
150 M

I

y3rapTHpHlllH (60CI1M Ba TeMrrepaTypa) TyepaHJIH :X;OCHJI6yJIraH MHHepaJI-
JIap ep,ll,arH MHHepaJlJIap,ll,aH epapI<;I<;HJIHlllH MabJIyM 6yJI,ll,H. MeTeOpHT ypH-
JIHlllH TyepaHJlH :X;OCHJ~YJlraH CTpyKTypa KyrrHHlJa ,ll,OHpa lllaK,JIH,ll,a 6yJlH6,
lJeKKa TOMOHHKyTapHJlraH Ba lJYI<;yplJa ypHH,ll,arH )KHHCJIap aTpOepra aF,ll,a-
PHJlH6 TylllraH 6yJla,ll,H. KpaTep lJeKKaCH,ll,arH )KHHCJIapHHHr 3Hr yCTKH
I<;HCMH6peKlJHHCHMOH TapTH6cH3 )KHHCJIap YHHMH,ll,aH H6opaT,ll,lIp. KpaTep
H;H,ll,a HHrH :X;0SHJI6yJlraH MHHepaJlJlap YlJpaH,ll,H Ba KpaTep ypracH 6ab3aH
KyTapHJlraH 6YJla,ll,H. By :X;0JlaT KaTTa MeTeopHT ypHJlraH KpaTepJlap,ll,a
6YJlH6, 33ip6ara I<;aplllH epHHHr HlJKH I<;aTTHI<;I<;06HFHHH aKC I<;aplllHJlHrH,ll,aH
:X;OCHJI6yJIraH,ll,Hp. MeTeopHT ypHJlHlllH,ll,aH :X;0CHJI6yJlraH KpaTepJlap :x;aM-
Ma MaTepHK,ll,aH TOrrHJlraH, MaCaJlaH, KaHa,ll,a,ll,a 20 ra HI<;HH, ABCTpaJlHH)l.a
:x;aM 15 Ta,ll,aH OpTHI<;Ba 60lllI<;a MaTepHKJlap,ll,aH TOrrHJlraH KpaTepJlap COHH
60 Ta,ll,aHOpTH6 KeTraH. COBeT I1TTHepOI<;H,ll,a:x;aMCHXOT3-AJIHH,ll,a, TyHrycKa
6oTHFH,ll,a Ba MaMJlaKaTHMH3HHHr Fap6HH I<;HCMH,ll,aTOrrHJIraH.

MeTeOpHTJlapHH epra ,ypHJlHlllH TyepaHJ1HyHHHr KpaTepH,ll,a Ba aTpoepH-
,ll,a lllHlllaCHMOH (SiO 2 ,ll,aH H6opaT) MHHepaJIJIap, 6HpHKMaJlap :X;OCHJI6y-
Jla,ll,H. MaCaJlaH, 1939 fmJlJlap,ll,aH 6olllJla6 KpaTep,ll,aH TOrrHJIraH TeKTHTJIap:
aBCTpaJIHT, MOJI,ll,OBHT(LIeXOCJlOBaKHH,ll,aH),I1TTHepOI<;HMH3,ll,aHBa lIlHMOJIHH
AMepHKaAaH TonHJIraH TeKTHTJlapHHHr XHMHHBHH TapKH6H Jla60paTopH5I-
Jlap,ll,a aHHI<;JIaHraH (35- )Ka,ll,BaJl). BYH,ll,aH TalllI<;apH MeTeopHT KpaTepH,ll,aH
TOnHJlraH MHHepaJIJIapHHHr (rreTporpaepHK Ba MHHepaJlOrHK XyCyCHHTH)
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TeKlllHpHJIraH,ll,a, Y lOK.oPH 60cHM Ba TeMnepaTypa,ll,a :X;OCHJI6yJIraHJlHrH
Hc6oTJIaHraH. MaCaJIaH: K03CHT, CTHlllOBHT, 6e,ll,Ha3HT Ba 60lllI<;aJIap epaI<;aT
KpaTep aTpoepH Ba HlJH,ll,aHTOrrHJIHlllH MyMKHH, 6olllI<;a Ta6HHH HyJI 6UJIaH
(ByJIKaHH3M, nJlYTOHH3M) :X;OCHJI6yJlMaCJIHrH aHHI<;JlaH,ll,H.(68- pacuM).

By Ka6H I<;HcI<;alJaax6opoTJlap KeJlrycH,ll,a caMo )KHCMJlapHHH ypraHHlll-
AaI'H 6HpHHlJH I<;aAaM,ll,Hp.By TeKlllHpHlllJIap, EpHHHr Ba 6olllI<;a rrJIaHeTa-
JIapHHHr naH,ll,O6yJIHlllHHH aHHI<;JIalll,ll,aBa EPHH reOJlOrH~, reoMopepOJl,?rHK
UlaKJIJIapHHH ypraHHlll,ll,a, lllYHHHr,ll,eK EpHHHr XH~HHBHH TapKH6H, rrycTH-
llH cTpyKTypacHHH HXlllHpOI<; 6HJIHlll,ll,a

u
5II<;HH,n,aHep,ll,aM 6epa,ll,H. lIlYHH.~r-

AeK, <PoH,ll,aJlHI<;a3HJIMaJIapHH :X;OCHJI6yJIHlllHHH, CyB Ba opraHHK ,ll,yHeHH
naHAo 6yJIHlllHHH ypraHHlll,ll,a KaTTa a:x;aMHHTra 3ra.

35- )K a,ll B a JI

TeKTHTJlapHHHr YPTaqa XIlMIlSlBIlHTapKIl61l (3. KUH.2, 1979 11.)

-I I<!>HJI CY>lrH KHPFOFH
ABCTpaJlHT EeAHa3HT MOJIAOBHT TeKTHTH

Si02 73,45 76,37 80,07 71,05

. 0,70 0,76 0,80 0,70
Ti02

11,53 13,78 10,56 14,60
A1P3

2,05 0,63 1,46 3,29
MgO

3,50 O,ti5 1,87 1,67
CaO .1,71
Nap 1,28 1,54 0.51

K%O 2,28 2,08 2,95 1,53

PeO 4',54 3,81 2,29' 5,51

P205 0,04 0,180,19 0,15
Fe203 0,04 0,11/ 0,08
MnOj



Y4HH4H I\HeM
TAPHXHA rEo~orH~

u TapHXHH reo.nOrH51, reo.nOrH51 ¢aHHHHHr 6Hp I<;HCMH 6y.nH6 ep
nycTHHH pHBom.naHHIll TapHXHHH OKeaH Ty6H,n:a Ba I<;YPYI<;.nHKI03aCH,n:arH
TeKHc.nHK Ba Top.napHH Bymy,n:ra Ke.nHIllHHH ypraHa,n:H.

TapHXHH reo.nOrHHra acoc co.nraH pyc o.nHM.napH,n:aHM. B. JIOMOHOCOB
(1711-1765), A. fl. KapnHHCKHl1, A. LL. ApxaHre.nbcKHH, A. A. Eopl1-
C51K, H. M. CTpaxoB, LL· B. Ha.nHBKHH, E. B. MH.naHoBcKHH, A. A. Eor-
,n:aHOBBa 6~IllI<;a.nap yHHHr pHBom.naHI1Illl1ra KaTTa ~Hcca I<;YIll,n:I1.nap.

Tapl1XHH reo.norH51 ep nycTH I<;aT.naM.napHHHHr ~OCH.n6y.nHIllIllapoHTI1-
HH, ca6a6HHH, cTpyKTypacHHH Ba y.nap opacH,n:afH yCI1M.nHK ~aM,n:a ~aH-
BOH.napHHHr To~ra aH.naHraH I<;o.n,n:HI<;.napI1HHypraHa,n:H. Yep. Illapl1,n:a
6H3ra Ma'b.nyM ?'y.nraH ~aMMa I<;YPYI<;.nI1K,51pHMopo.n Ba opo.n.napHHHr reo-
.nOrHK TapaI<;I<;HeTTapHxHHH Ba y ep,n:arH I<;aT.naM.napHHRr 6Hpl1HH HKKHH-
'lHCHra Tal\l\oc.na6 eIllHHH aHHI\.naH,n:H.

TapHxHH reo.norH51 Ep yTMrfIllHHH TI1K.naIll,n:a ¢al\aT TOP mHHCH Ba I<;aT-
.naM.nap TapHXHHH TeKIllHpH6 1\0.nMaH, yJ1ap opaCH,n:a ~OCH.n 6y.nraH ¢OH-
,n:a.nH l\a3H.nMa.napHHHr Ke.nH6 'lHI\HIll npol..LeccHim, na.neoreorpa¢HK Illa-
P~HT~HH reo.nOrHK TeKIllHpHIll ycy.n.napH 6H.naH aHHI\.naH,n:H. XYMH Illy
Hy.n ~p,n:aMH,n:aT~~HC.nHK Ba Ton~H TaIllKH.n 3TraH mHHc.napHH, y.nap,n:atH
MHHepa.n xC:M aIlle.napHH ~OCH.n6y.nHIll TapHxHHH ~aM ypraHa,n:H.

uTapHXHH reo.nOfH51 reo.nOrH51 ¢aHHHHHr TeKIllHpHIll MeTo,n:.napH,n:aH
¢OH,n:a.naHa,n:H.)I(yM.na,n:aH, teo.norH HHHHr na.neOHTo.norH H, na.ne60TaHHKa,
cTpaTHrpa¢H51, TeKToHHKa, reo¢H3HKa, .nHTO.nOfH51, neTporpa¢H51, MHHe-
pa.nofH51 co~a.napH,n:aH my,n:a KeHr ¢oH,n:a.naHa,n:H.

TapHxHH reo.norHH 6HpHH'lH HaB6aT,n:a reo.nor, 6Ho.nor.nap, Tynpol\IllY-
Hoc.nap Ba reorpa¢.nap y'lyH acocHH ¢aH.nap,n:aH 6HpH ~l1c06.naHa,n:l1. LIYHKH
ep I03aCHHH u611.nI1IllYHI1Hr H'lKI1 I\l1cMHHHHr naH,n:o 6y.nI1IllI1, CTpyKTypacH,
TapKI1611HH ypuraHHIll 611.naHa.nol\a,n:op,n:Hp. Ep I03acH,n:arH pe.nbe¢ IllaK.nI1-
HHHr ~OCH.n 6y.nI1IllHHI1 611.nI1Illy'lyH ~ap 611p mOHHH I1'lKI1 I<;aT.naMHTy3H-
.nHIllI1HI1 Ba na.neoreorpa¢I1HCHHI1 611.nI1Ill IllapT. TynpOI\IllYHoc.nap ep

~
I03acH,n:arH TynpOI<;HI1 ~OCH.n 6y.nI1IllHHH, y.napHI1Hr Tapl\a.nHIll I<;OHyHH51T-
•'lapHHI1 aHHI\.naIll.napH y'lyH epHI1Hr H'lKH I<;aT.naM.napI1HHHr OCH.n 6Y.nI1Ill
ca6a611 Ba TapHXI1HI1 611.nI1IllJIapH KepaK.

YMyMHH r:o.norHH KYPcl1,n:a~ Ma'b.nyM 6y.nraH ~0311prl1 reo.norHK npo-
l..Lecc.nap Ep yTMI1IllI1,n:a ~aMu 6y.nraH, JIeKI1H y.napHI1 l\aHcH I<;YPYI\.nI1K,n:a
l\aH,n:al1 IllapOI1T,n:a ~OCH.n 6yJIraHI1HH TI1K.naIll ~03HPfH 3aMOH reo.nOfHK
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npOl..Lecc.napHHH ypraHHIll acocH,n:a OJIH6 6opHJIa,n:H. EyH,n:aH Tal\l\oc.naIll
yCy'.nHra a K T Y a .n H 3 M yCyJIH ,n:eHHJTa,n:H.

41- §. TAPHXHA fEOJIorH5I,ll.A TEKlllHPHlll METO,ll.JIAPH

Ep nycTHHH TaIllKHJI 3TraH TOP )KHHCHHHHr eIllHHH aHHI<;.naIll Ep~HI-Ir
TapHXHH pHBO)K.naHHIllHHH ypraHHIll,n:a I<;yHHJIraH 6HpHH'lH I<;a,n:aM,n:Hp.
EHH06apHH, C T paT H r p a ¢ H 51 TapHXHH reOJIOrHHHHH~ aCOCH,n:Hp.

Ep nycTH Kyn MHJIJIHap,n:HHJI.nap ,n:aBOMH,n:apHBom.naHraH 6y.nH6, yHHHr
Ka.nHH.nHrH 6Hp Hella KH.nOMeTpHH TaIllKH.n 3Ta,n:H. EHp.naM'lH ~OCH.n6y.nraH
T~P )KHHc.napH Ba MHHepa.n.nap y3 ypHH,n:a CaI<;.naHH6I<;o.nMaH,n:H.Ep,n:a 6Y.n-
raH TeKTOHHK ~apaKaT.nap,n:aH 6y3H.nHIll Ba TaIllI<;H ~apaKaT.nap,n:aH eMHpH-
.nHIll, IOBH.nHIll HaTHmaCH,n:a at'IpHM )KOH.napHHHr 6Hp I<;HCMH KyTapH.nH6,
HKKHHllH KHCMHHHHr llyKHIlJH,n:aH yH,n:arH )KHHCI<;aBaT.napHy3apo apa.naIllH6
Myp-aKKa6' ~o.naTra Ke.nraHHHH KypaMH3. lIlyHHHr y'lyH TOP )KHHCH l\aT-
.naM.napHHH ypraHHIll,n:a ¢al\aT y.napHHHr TapKH6HHH H30~.naIll KH¢o51
I<;H.nMaH,n:H.EyHHHr yllyH y.napHH ~OCH.n 6y.nraH IllapOHTH, TapTH6.nH eTH-
IllH, HHc6HH Ba MyT.nOI<; eIllHHH aHHI\.nalil MaI<;ca,n:raMyBO¢HI<;,n:Hp.

EpHHHr HHC6HH eIllHHH aHHI<;.nalil reo.norHH ¢aHH yllyH, myM.na,n:aH
TapHXHH reo.nOfHH y;YH MY~HM ax.':,MHHTra 3ra,n:Hp. LIYH~H ~ap 6Hp I<;aT-
.naMHHHr TapKH6HHH yCHM.nHK Ba x.aHBOH.napHHHr TOlilra aI·maHraH I<;O.n,n:H-
PHHHypraHHIll y.napHH ~OCH.n6y.nraH BaI<;THHHHHc6aTaH TyPpH aHHI\.naIll,n:a
acOCHH OMH.n 6y.nH6 x.Hc06.naHa,n:H. .

Top mHHc.napHHHHr MyT.nOI<;eIllH reo¢H3HKa YCy.nH 6H.naH aHHI\.naHa,n:H.
Ey ycy.n )KHHC TapKH6H,n:arH pa,n:HoaKTHB MHHepa.n.nap,n:aH HKKH.naMllH
3.neMeHT Ba MHHepa.n.napHH 'J\OCH.n6Y.nHIllHra KeTraH Bal\T 6Hp.nHfH 6H.naH
Illy TOP mHHCHHH MyT.nOI<; eIllHHH aHHI<;.na66epa,n:H (IllY KHTo6HHHr 6H'pHHllH
6y.nHMHra I<;apaHr) . .x.03HP HHTpy3HB TOP mHHc.napHHHHr MyT.nOI<; eIllI1HH
aHHI<;.naIllHHHr Kyn ycy.n.napH 60p. .

~alJ,HSI Ba 4JalJ,HaJI aHaJIH3 :x;aI\HJJ,aTyIllyHlJa. !\a,n:HMrH TOP )KI1Hc.napH-
HH xapaKTep.nH 6e.nrH.na pHHI1 aHHI<;.na6, y JIapHHHr ~OCHJI 6yJIHIll Illa pOH-
THHH THKJIaIllra ¢ a I..LH a.n aHaJIH3 MeTo,n:H,n:eHHJIa,n:H.lIly aHaJIH3 aCOCH,n:a
ep I<;aTMiM.napH,n:a¢aI..LHH.napl ampaTH.nraH.

$aI..LH51,n:e6 neTporpa¢HK TapKH6H, opraHHK ,n:yHecH 6Hp XH.n 6y.nraH
6Hp-eKH 6Hp He'la I<;aT.naMraaHTH.na,n:H.

LIyKHH,n:H mHHc.na p ,n:eHrH3 Ba I<;yPYI\.nHK (.naryHa) ¢aI..LHH.napHra ampa-
TH.nraH. <I>aI..LHH.napy3 HaB6aTH,n:a KeH)Ka ¢aI..LHH.napra 6y.nHHraH. LLeHfH3
¢aI..LHHCH,n:allYI<;yp.nHKHH Y3rapHIllHra l\apa6, 1) I<;HPPOI<;eKH .nHTopa.n;
2) ,n:eHrH3 cae3.nHrH eKH HepHT; 3) MaTepHK eH6appH eKH 6aTHa.n; 4) lJYI<;YP
CyB eKH a6Hcca.n. Ey KeHma ¢aI..LH51.naprpynnacH 6Hp Hella ¢aI..LH51)KHHC-
JIapHHH 6Hp.nalilTHpa,n:H. .

!\HpPOI<; ¢aI..LHHCHHHpHK 6y.naK.nH mHHCJIap,n:aH-Illapa.n, I<;yMTOIll, HHPHK
I\yM, KaMpoI<; rH.n, 6a'b3aH 'lHPaHol\.nap-U1HHFH,n:aH H60paT 6y.na,n:H.

LLeHrH3 cae3.nHfH ¢aI..LHHCHacocaH I\YPYI<;JIHK,n:aHKe.nTHpH.nraH mHHC-
JIap -I<;yM, a.neBpOJIHT, r.nayKoHHT.nH rH.'l, 0Ji;aK.nH I<;yMBa XHMoreH mHHC-



JIapH)l;aH TallIKHJI TOna)l;H. Ey ep)l;a 51HaOpraHHK OxaKTOIlI, He<pTb, ra3,
,lI.OJIOMHT,60KCHT, <pOC<pOpHT,TeMHp Ba MapraHeu py)l;aJIapH TynJIaHa)l;H.

MaTepHK eH6aFpH eKH 6aTHaJI <paUH5lCHaCOCaHrHJI.1H >KHHCJIapHHFHH-
)l;HCH)l;aHBa OxaKTOIlI, KpeMHHHJIH tIyKHH)l;HJIap)l;aH TallIKHJI TOna)l;H. Ey
<paUH5l>KHHCJIapH)l;aCyB)l;a Cy3H6 IOpyBtIH MaH)l;a xaHBOH Ba YCHMJIHKJIap-
HHHr IOnl\a 1\06HI\ 1\0JI)l;HI\JIapH ytIpaH)l;H.

4Yl\YP CyB eKH a6HCCaJI <paUH51CHraX03HprH Bal\T)l;a OKeaHJIapHHHr
tIYI\YP I\HCMH)l;arH rHJl tIyKHH)l;HJIapH pa)l;HOJ15lp,rJI060rpHH, MaH)l;a 3pH-
MaraH KpeMHHHJIH 1\0JI)l;HI\JIap HHFHH)l;HCH)l;aHXOCHJI6yJIraH OpraHHK rHJ1-
JIap KHpa)l;H.

!\YPYI\JIHK (KOHTHHeHTaJI),¢aUH5lCH HKKH rpynnara: 1) cyB)l;a XOCHJI
6yJIYBtIU Ba 2) ep 103aCH)l;a(I\YPYI\JIHK)l;a) XOCHJI6yJIYBtIH rpynnaJIapra
6yJIHHa)l;H. CyB)l;a XOCHJI6yJIyBtIH rpynna: I\YPYI\JIHK)l;arH )l;ape, Bal\THHtIa
0l\ap cyBJIap, 60TI\Ol\JIHK Ba KyJI)l;a XOCHJI6yJIYBtIH KeH>Ka <paUH51JIapra
a>KpaJIa)l;H.nape Ba Bal\THHtIa ol\ap cyBJIap KeH>Ka <pal(H51CHra- llIaFaJI-
TOIlI, l\yM (I\YMTOIlI), aJIeBpOJIHT, ,KaM)l;aH-KaM rHJI >KHHCJIapH xapaKTep-
JIH)l;Hp. KYJI, 60TI\0l\JIHK <paUH51CHHHaJIeBpOJIHT, MepreJIb, 60TI\01\ rHJIH,
l\yM, llIaFaJI Ba I\YHFHP 'KyMHp, TY3JIH >KHHCJIapBa MHHepaJIJIap TallIKHJI
3Ta)l;H.

JIaryHa <paUH51CHEp TapHXH)l;a Kyn XOCHJl6yJIraH Ba XOCHJI 6yJIHUI
lllapoHTHra l\apa6 HKKH XHJIra 6yJIHHraH.

1. HaM HI\JIHMJIHUIapOHT)l;atIytIyK CYB xaB3acH)l;a XOCHJI6yJIraH <paUH51.
2. !\YPYI\ HI\JIHM llIapoHTH)l;a llIyp CYB xaB3aCH)l;a XOCHJI6yJIraH <paUH51.

Ey <paUH51JIapraaJIeBpOJIHT, I\YMJIH Ba MaH)l;a xaHBoH I\OJI)l;HFH >KHHCJIapH
xapaKTepJIH)l;Hp. EHpHHtIH KeH>Ka XHJIra TOP<p: eHyBtIH CJIaHeu, KyMHp
Ka6H <poH)l;aJIH'l\a3HJIMaJIapKHpa)l;H. Olli Ty3H, omc Ba 601lII\aJIap HKKHH-
tIH XHJIra xapaKTepJIH 6yJIH6 6ab3aH H'eq5TbxaM 6yJIa)l;H.

<l>opMaLl,HSIxal\H)l.a TyrnyHqa. TeKToHHK xapaKaTJIap (BaI\T )l;aBOMH)l;a)
XOCHJI6yJIraH 6Hp HetIa XHJI <paUH51eTI\H3~I\JIapH HHFHH)l;HCHraeKH <pa-
UH5lJIap KOMnJIeKCHra <p° p M a U H 51 )l;eHHJIa)l;H. <popMauH51 MabJIyM
6Hp TeKTOHHK xapaKaT llIapOHTH)l;a XOCHJI6yJIraH tIYKHH)l;H (KOHTI<lHeHTaJI,
)l;eHrH3, JIaryHa) MarMaTHK >KHHCJIapHHy3 HtIHra OJIa)l;H.

!\aHcH TeKTOHHK llIapOHT)l;a XOCHJI6YJIHIlIHra Kypa <popMaUH51JIapytI
HHPHK rpynnara: reOCHHKJIHHaJIb, IIJIaT<popMa Ba MaTepHK tIeKKa 60THI\-
JIHK <popMaUH5lJIapHra 6yJIHHa)l;H.

1. feOCHHKJIHHaJIb <popMaUH5lJIap ep IIycTH)l;a KeHr Tapl\aJIraH Ba reo-
CHHKJIHHaJIb 60CI\HtIHHHr (4 6ocl\HtI) xap 6HpH)l;a Y3Hra xoc KHtIHK <pop-
MaUH5lJIap XOCHJI6yJIa)l;H. MabJIYMKH, 6HpHHtIH 60CI\HtI)l;a tIyKHlll IIpouec-
CH 6yJIraHH ytIyH rHJIJIH CJIaHeUJIap <popMaUH51cH XOCHJI 6yJIH6, 6yH)l;a
rHJIJIap)l;aH Tallll\apH I\YMJIH tIyKHH)l;HJIa-pBa aCOCJIHJIaBa Ba yHHHr Ty<pJIa-
pH TynJIaHa)l;H. !\aJIHHJIHrH 6Hp HetIa 100 M ra eTa)l;H. Ey >KHHCJIap )l;eHrH3
OCTH)l;aXOCHJI6yJIa)l;H Ba l\aT-l\aT 6yJIH6 eTa)l;H. Ey <popMaUH5l)l;a KpeMHHiI-
ByJIKaHJIH KeH>Ka<popMaUH51KynpOI\ ytIpaH)l;H, y 6HJIaH KyIIHHtIa TeMHp,
MapraHeu py)l;aJIapH 6QFJIHI\.

feOCHHKJIHHaJIb lllapOHTHHHr HKKHHtIH 60CI\HtIH)l;a, reOCHHKJIHHaJIb
30HaCH MapKa3H)l;a KYTapHJIHlll XOCHJI 6yJIa)l;H, H3TH>Ka)l;a Kap60HaTJIH
(o~aKTolil Ba <p.1HIlI) KeH>Ka<popMaUH51eTI\H3HI\JIapH TynJIaHa)l;H.

Kap60HaTJIH KeH>Ka<popMaUH51)l;eHrH3)l;a opraHHK 1\0JI)l;HI\JIap)l;aH xaM
T)'nJlaHaJ!.H, 6ab3aH yJIap OpaCH)l;a<pOC<pOpHT,60KCHT l\aTJIaMJIapH Ba tIa-
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I\HI\ >KYlHc.'IapxaM ytIpaH)l;H, l\aJ1Y1HJIYlrH1000 M ra ~Ta)l;H. <PJIHIlI <PapMa-
UH5ICYIrHJ'I, l\yM, Mepre.'lb tIyKYlH)l;Y1JIapYlHYIl\aT-l\aT eTHIlIYI 6Y1.1aH xapaK-
TepJIH)l;HP. <PJ1Y11lI>KYlHCJIapYlaCTa tIyKYl6 Typa)l;HraH )l;eHrH3 OCTYI60TYlI\JIa-
pH)l;a (reOCifHKJIYlHaJIb tIeKKaCYI)l;a) TyIIJIaHa)l;Y1, 6y >KOHJIap)l;a KynHHtIa
He<pTbBa ra3 KOHJIapH XOCYlJI 6yJIa)l;Y1. feOCHHKJIYlHaJIb pYlBO>KJIaHYlIlIHHHr
OXYlprH 6ocl\Y1tIH)l;aMOJIJIaCC<popMaUYl5lCHTallIKYlJI ~Ona)l;H. •

4eKKa 60TYlI\ <popMaUYl5Ira MOJ1JIaCCJIap KHpHO, yJIap acocaH HHpHK
6yJlaKJIH >KYlHCJIap(IlIa FaJITOIlI, I\YMTOIlI, aJ1eBpOJIHTBa JlaryHa KeH>Ka
<paUH5lCH))l;aH TallIKYlJI Tona)l;H. Ey <popMaUH5IeTI\H3Y1FHM~TepYlK tIeKKaCH
Ba TOF OpaJIHFH 60TYlI\JIapYl)l;a6aJIaH)l; TOFJIap)l;aH KeJIYl6 TynJIaH~)l;Y1. neH-
rYl3 MOJlJIaCC<popMaUYl5ICH)l;aKyn He<pTbBa ra3 KOHJIapYl XOCHJI6yJIraH.

JIaryHa <paUYl5ICHeTI\Y13HI\JIapH)l;a (I\YPYI\ Y1I\JIHM lll~pOHTH)l;a) Ty3,
rHnc (HJIYlI\ Y1I\JIYlM llIapOYlTH)l;a) KyMHp KOHJIa~H XOCHJI6yJIraH.

2. nJIaT<popMa <popMaUYl5IJIapTeKTOHYlK>KHX,aT)l;aH.THHtI llIapOHT)l;a Ba
HHc6aTaH KytICYl3 Te6paHMa xapaKaTJIH >KOHJIap)l;a tIYKHH)l;H TyIIJIaHHIlIH

6HJIaH <paPI\ I\Y1JIa)l;Y1. •
nJIaT<popMa <popMaUYl5IJIapH eTI\H3H~JIapHHHHr l\aJIHHJIRfYl 6Y1p HetIa

100 M 6ab3aH 2-3
n

KM ratIa 6opa)l;Y1.
~aT<popMa <popMaUYl5IJIapYl)l;aKyMYlpJIYI, 60KCHTJIYI, TeMYlpJIH, Ty3JIH,

aHrH)l;pH)l;JIH eTI\H3HI\Jlap ytIpaH)l;H.
Ey eTI\Y13HI\JIapHHHr ·TeKTOHYlK TY3HJIHIlIYlHH aHHI\Jlalll)l;a ~.aUH5I Ba

. <popMaUH5I z,HaJIH3H tvIeTO)l;HMYXHM aX~MH5ITra 3ra. Ey MeT?)l; ep)l;aMH)l;a
HJIrapH ep IIycTYlAarYl >KHHCJIapl\aH)l;aYl lllapoHT)l;a XOCHJI6yJIraHJIHrYlHYI
(51bHIi IIOJIeO)l;Y1~aMYlKaCYlHH)aHYlI\JIa6 TeKTOHHK xapaKaTlIap Te3JIYlrH,
oporeH, 3neHporeH xapaKaTJIap 6yJIraH ypHYI Ba Bal\TH 6eJIrHJIalfa)l;Y.:

!\aTJIaMJIapHYlHr l\aJIYlHJIYlrHHHaHYlI\JIaUI HyJIH 6Y1JIaHIIJIaTjopMa eKH
reOCHHKJIYlHaJIJIap)l;atIyKHIlI eKH Ky'FapHJIHIlI IIpoueccH l\aH)l;aYl Te3JI~K)l;a
6yJIraHJIYlrHHIi xaM)l;a TeKTOHHK <pa3aJIapHH aHHI\JIalli MYMKH~. AHplTM
>KOHJIap)l;aKyTapHJIHUI)l;aH l\aTJIaMJIap opaCH)l;arH HOMOCJIHKIIaH)l;O ?YJIa-
)l;H. Ey HOMOCJIYlKHHaHHI\JIalli ep)l;aMH)l;a TeKTOHHK xapaKaTHHHr 6yJIraH

BaKTIi Ba elliH 6eJIrHJIaHa)l;H., .

I

42- §. EP n$'CTH 1\\ATEPHK BA OKEAH TY6H HHHf TY3HJIHllIH BA
YJIAPHHHf TEKTOHHK CTPYKTYP ACH

Ep lllapH 103aCH XHJIM~-XHJI, IIaCT-6aJ ~H)l; peJIbe<pHH XOCHJI I\HJIraH
l\aTTHI\ IIycT)l;aH H6opaT. nyCT 103aCHHHHrKyTapHJIraH I\HCMH (l\aJIHH.'lHrH
30-40 KM) I\YPYI\JIHKJIap, 51bHH.MaTepHKJIap Ba yJIap opacH)l;arH 60THI\-

nap-OKeaHJIap)l;aH H6opaT)l;Hp.
OKeaHHYlHr Tar Ty3Y1JIHIlIYIX03Y1prH Bal\T)l;a oKeaHllIyHOCJIHK <paHH 6ep-

raH Mab.1yMOTJIapra Kypa reO.l0rHK Ba reOMop<P0JIOrYlKCTpyKTypaJIapra
a>KpaTH.la)l;Y1(36- >Ka)l;Ba.1).MaCaJIaH, OKeaH Ty6H TOFJ1apH,51X.1HTMaCCHB-
.'Iap, nJI}lTa Ba 60THI\JIap lllyJIap >KyMJIaCH)l;aH)l;Hp.

Ep 103aCHHHHr6yH)l;aH HKKHTa KaTTa-MerapeJIbe<pra (MaTepHK Ba OKeah
Ty6H) 6YJIHHHIlIHra acOCHHca6a6 ep IIyCTH MaTepHK I\Y1CMHTapKH6H 6HJI~.H
OKeaH Ty6H TapKYl6HHYlHr 6Hp XHJI 6yJIMaCJII1:rHBa yJIapHHHr Tapal\l\HeT
TapllXH xaM 6Hp XH.1 3MaCJIlIrH)l;Hp.

Ep IIYCTHTapKH6Y1HHreOXHMYlKBa HtIKH I\HCMHHHreO¢H3HK TeKIlIHpHIlI



OKeaH Ba ~eHrn3~ap OCTK~arK pe~be~ a~eMeHT~apK
(B. H. CmenanoB 6yl1u'Ia, 1974)

AHPHK (n JlaHeTap) 1.JYI\YPJlHrH OKeaHJlap 6)'HHQa ,D.eHrH31\aH TaU!- ,D.eHrH3J1ap Ty6H-
CTpyK TypaJla p (M J\HCO- peJlbeci> Malll\OHH l\apH OKeaHJlapl\a l\arH peJlbeq, Mall-

6HI\a ,nOHH

KM' /%J\Hc06Hl\a K~12 /%J\Hco6Hl\a KM' 1%J\Hco6HI\ a

PeJlbe<jJ 0,200 27491 I 7.6 9,851 3,0 7640 50,6
~aTepHK eH6aFpn 200-3000 54968 15,2 43227 13,4 8681 33,7
OReaH Ty6H 3000 .!laH277128 77.2 272616 &3,6 5511 15,7

yCyJIJIapH ep,D.aMH,uaep 102aCH,uaH 5-70 KM qyK,ypJlHKKa1.Ja K,aTTHK,nyCT
yHHHr OCTH,ua MOXOpOBWlH1.J (1914 HHJJ,ualOrOCJlaBH5IJlHK npoe:p. Moxopo:
BH1.JH1.Jmapaqmra K,yHHJlraH) 1.JerapaCH6HJIaH a2KpaJIyB1.JH6a3aJlbT K,aTJlaMH
60PJlHrH aHHK,JIaHraH.

feo<jm3HK MeTo,uJlap 6HJlaH (1957-1967) K,YPYK,JlHK Ba oKeaH OCTa
peJIbe<jmHH HKKH XHJI XHMH5IBHHTapKH6,uaH H60paTJlHrH Ba <pH3HKxoccaCH
TypJlH XHJl .3KaHJIHrH aHHK,JIaH,uH. (EpHH Hr <pH3HK xoccaCH TeMaCHra K,a-
paHr).

Ep nycTHHHHr I\YPYK,JIHK K,HCMHacocaH 3Ta K,aBaT,uaHH60paT: 1) yCTKH
1.J¥KHH,uHK,aBaT (YPTa1.Ja K,aJlHHJlHrH 2-10 KM) 6YJlH6, yH,uaH ceHcMHK
TyJlK,HHJIap 1,8-5 KM/ceK Te3JIHK,ua yTan:H, 3H1.JJlHrH2,2 r/cM3ra TeHr. 2) Me-
TaMop<PHK rpaHHT-rHeHc K,aBaT, K,aJIHHJlHrH 10-20 KM, aHpHM 2KOHJlap,ua
(T5IHmaHb) 30 KM ra 51K,HH.CeHcMHK TYJIK,HHJJapHHHr yTHm Te3JlHrH 5,0
6,2 KM/ceK ra TeHr, 3H1.JJIHfH 2,4 - 26 r/cM3. 3) 6a38JIb1' K,a1'JIaMH
K,aJlHHJIHrH MaTepHK OCTH,ua 15-20 KM, ceHcMHK TYJIK,HHJlap Te3JlHrH
6,0-7,6 KM/ceK, 3H1.JJlHrH2,8-3,3 r/cM3. YHHHr OCTHn:aH MOXOPOBH1.JH1.J
1.JH3HFH(K,aJlHHJlHrH 4-5 KM) yTa,uH. CeHcMHK TyJlK,HHJlap (7,8-8,5 KM/
ceK Te3JlHKn:a) y1'a,uH.

IllyH,uaH K,HJlH6 ep nyc1'HHHHr MaTepHK K,HcMH,uarH yMyMHH K,aJIHHJlHrH
1'eKHCJlHKJlapn:a 25-35 KM, TOFJlap,ua 50-60 KM (KaBKa3, T5IHmaHb),
DOMHP, 2\HH,D.HK,ym 1'OFJlapH OCTH,ua 60-70 KM. 2\HMOJIaH 1'OFH OCTHn:a
70-80 KM ra 60pa,uH.

OKeaH OC1'H,D.arHEp nycTH K,YPYK,JlHKn:arHra HHc6aTaH aH1.JalOnK,apoK,
K,aBaTJlapn:aH H60paT. EHPHH1.JHK,aBa1' 1.JyKHHn:HhK,H3HK,JIap,ugH 1'amKHJI
TomaH, K,a.TJHHJlHm300-700 M (aHpHM 2KOHJIap,ua1000-1500 ~1) ceHcMHK
TYJlK,HHJlap 2,5-3 KM/ceK Te3JlHK,ua y1'a,uH. J1KKHHqH K,aBa1'6a3a~b1' K,aBa-
1'H, OKeaHJlap oCTHu,uaKeHr TapK,aJlraH, K,aJlHHJlHm 3-7 KM ra1.Ja. AHpHM
MabJIyMOTJIapra Kypa OKeaH OCTH,uaMeTaMop<pHK-rpaHH1', rHeHc K,aBa1'H
x.aM 60p (6a1>3aH yHH opaJlJ1K, K,3TJIaM ,ue6 a1'aJlan:H). YHHHr K,aJlHHJlHrH
1-3 KM ,uaH omMaH,uH Ba ceHcMHK TyJIK,HH 3,8-4,2 KM/ceK Te3J1HK 6HJlaH
yTa,uH.

MaTepHK H1.JKapljcH,uam n:eHrH3JIap x.aM K,HcMaH OKeaH nYCTHra yxma6
Ke1'an:H. MaCaJIaH, YpTa ,ueHrH3, K,opa ,ueHrH3 Ba K,H3HJI ,ueHrH3Jlap Ty6H
oKeaH THnHra u KHpa,uH. Ma1'epHK Cae3JIHrH, OpOJI, 51pHM opOJIJlap OCTH
TY3HJlHmHra Kypa MaTepHK ep nycTHra 51K,HH.EaJlTHKa ,D.eHrH3H, IllHM6JlHH
n:eHrH3Jlap, KacnHH, OXOTa, EepHHr, CapHK, ,ueHrH3JIap Ty6H X.~M MaTepHK
THnH,uarH ep nycTHra 51K,HH.

43- §. fEOCHHKJIHHAJIJIAP BA nJIATcIlOPMAJIAP X.AI\HAA TY-
lllYHl.JA

CeKHH x.apaKaTJlaHyB1.JH, ByJlKaH npoueCCJlapH KaM 6yJlraH, 1.JyKHH,uH
0TKH3HK,JlapH K,aJIHH 6yJIMaraH Ba 51XJIHT KpHCTaJlJIH <pyH,uaMeHTra .3ra
6ynraH K,YPYK,JlHK 6yJlarH n Jl a l' <p0 P M a ,ue6 a1'aJIa,D.H.

D.laT<popMa HKKH1'a CTpyKTypa .3Ta2KH,uaHTy3HJIraH. u
1. K,YHH CTpyK1'ypa .3Ta2KH <pyH,uaMeHT (acocH) - 6ypMaJlaHraH 1.Jy-

KHH,uH, MarMaTHK, KpHCTaJlJlH 2KHHc,uaH H60pa1'. u
2. YC1'KH CTpyKTypa .3Ta2KH1.JyKHH,uH2KHHC~ap K,onJIaMH,uaH H60paT 6y-

.lH6 yJlap ropH30HTaJI eKH 6Hp 03 K,H5Ix.OJI,uaeTa,uH.
. DJlaT<popMaJIap,ua KynHH1.Ja aJleBpOJlHT, K,yMTom Ba OX.aKJIH JI<!.ryHa

1.JyKHH,uHeTK,H3HK,JlapH KeHr TapK,aJlraH,uHp. EyH,uaH TamK,~pH <pOC<pOpHT,
rJlayKoHHT Ba KyMHp, 60KCH1',..TeM~pJlH 1.JyKHH,uHJIapy1.JpaH,uH. f1JIaT<pOp-
MaJIap HKKH XHJI-l\a,uHMrH Ba em 6yJIa,uH. uK,a,uHMrHnJIaT<popMa <pyH,uaMeH-
THHH (KeM6pHH ,uaBpHra1.Ja X.OCHJI

n

6yJIraH, yTa KpHCTaJIJI.?HraH MeTaMop<pHK

K,aJlHH, 51XJIHT)TOKeM6pHH ~HHCJIapH TamKHJI .3uTa,uH.Em nJIaT<popMaJIap
<pyH,uaMeHTHHH .3ca naJIe030H .3pacH,ua X.OCHJI6y~raH ~~pMaJIaHraH Me1'a-
MOp<p

HK
Ba MarMaTHK 2KHHCJIapTamKHJl .3TraH. AHpHM em nJIa1'<popMaJlap-

HHHr <paK,a1'6Hp I\HcMHrHHa x.apaKaT,ua 6yJla,uH (x.03HprH BaK,T,uax.aM aKTHB
x.apaKaT,ua). T5IHmaHb TH3MacH,uarH oporeH 06JIaC1'JIap,ua. (401'~OJI-K,ypa-
Ma Ba OJlOH- TypKHCTOH 30HacH) Me30RaHH030H eTK,H3HK,JIapH,uaH1'amKHJI
TomaH CTpyKTypa .3Ta2KHHeoreH Ba aHTpOu ~.reH ,uaBpH,ua 6ypMaJIaHraH.
YJIapHHHr OCTH KpHCTaJIJIamraH naJIe030H eTK,H3HK,JIapH,uaH ycTI-! ~PHC-
TaJIJIaHMaraHJlHrH Ba 6ypMaJlaHMaraHJlHrH 6HJIaH <papK, K,HJIa,uH. YpTa
OCHe,uarH TypOH naCTTeKHCJlHrH (K,OP~K,YM, YCTlOpT eKH TypOH nfIHTacH
<pYH,uaMeHTH KpHCTaJlJlaHraH naJle030H .3paCH Ba TpHac ,D.aBpH 1.JyKHH,uH
x.aM,ua HHTpy3HB MeTOMOP<PHKu2KHH~Jlap,u~H TaIIIKHJI ..TomaH. YHHHr yCTH,ua
eTfaH ypTa Ba lOK,OpHMe3030H, KaHH030H .3paJIapH eTK,H3HFH 6ypMaJIaHMa-
raH, KpHCTaJIJIaHMaraH Ba yH1.JaK,aJJHH.3MaC (300-1000 M). YJlap,uaH ra3,
He<PTb, OJITHHryryp1', Ty3, KyMHp, 60KCH1' KOHJlapH TonHJIraH.

I\YPYK,JIHKJIap,ua X.03HprH BaK,T,uaK,yHH,uarH nJlaT<popMaJIap a2Kpa1'HJla-
,uH: III a p'l\ H H E B P 0 n a ,u a (Pyc nJlaT<popMacH), C H 6 H P b, III H -
M 0 JI H H B a )K a H y 6 H HAM e p H K a ,u a (KaHa,ua, Epa3HJlH5I),
A<ppHKa, 2\HH,uHCTOH, Apa6HcToH, IllHMOJIHH
XHTOH, TH6eT, TapHM, ABCTpaJIH5I, AHTapKTH-
,u a K 0 JI H M a Ba 60IIIK,aJlap (69- pacM). .

ITJlaT<PopMa 06JlaCTJlapH opacH,ua BaK,T YTHIIIH 6HJIaH .3neHpOreH x.apa-
KaT Ty<paHJlH KH1.JHKCTpyKTypaJlap - K,aJlK,0H nJIHTaJlap, CHHKJlH3a Ba
aHTHKJlH3aJla p By2Ky,ura KeJIa,uH. '" u

K,aJIK,OH nJlaT<popMaHHHr KH1.JHK K,HCMHHH TaIIIKHJI .3THO, .3neHporeH
x.apaKaT ca6a6JlH ep 103aCHfa 1.JHK,H6K,0JlraH KPIiCTaJlJlII <pyH)l,aMeH1',

f1.1HTaJlap - nJlaT<p0pMaHHHf aCTa 1.JyK1I660pyB1.J1I 6Hp K,IICMH 6yJlH6,
1.J)'KHH,uHJlapH ropH30JITaJl X.0Jl,u'!, K,aJIHHJlHrH 100 M ,uaH 3000 M ra 1.Ja 60-

pan:H.
C H H K Jl H 3 a - nJIaT<popMa opaCHn:afli KaTTa Ba KeHf MaH,uOHHH

1.J)'KHIIIH HaTH2KacH,ua naH,uo 6YJlan:H. K)'H,uaJlaHf KeCHMHHHHf Y3YH.1HrII
10 KM n:aH opnlK, 6yJla,uH (70- pacM).



/{anljotf flnuma

Cutfelmu.3a Alfme/(flUaa

A H T H K JI H 3 a - IWaT<pOpMa Opa.CH,ll.arHKaTTa eTHI\ ?HTHKJIHHaJI-
,ll.Hp. reOCHHKJIHHaJIb30Ha ep'nYCTHHHHr Cep)\apaKaT,3rHJIYBlJaH Ba lJYIWP
ep epHI\JIapH 6HJIaH lJerapaJIaHraH I\HCMH-6yJIH6, Y 6Hp HelJa 10)) KM ra
6opa,ll.H. reo C H H K JI H H a .II b 30 I-I a acocaH TypT 6::lCl\l1lJ,ll.aHH6o-
paT: 6HpJIHlJH 60CI\HQ x;aM HKKH XHJI 6yJIa,ll.H: ?) 60lliJIaRFHII lJyKHlli; 6) aco-
CHHlJyKHllJ-6yH,ll.a KynJIa6lJyKHH,ll.H )KHHcJ!ap, aco~H JIaBaJIap ,ll.eHfH3 oc-
THra TynJIaHa,ll.H. HKKHHlJH 60CI\HlJ,ll.a acocaH MapKa3HH I\HCMH KyrapHJIH6,
lJyKHHAHJIap TynJIaHa,ll.H, ByJIKaH npoueCCJIapH Ba I\HCMaH 6ypMaJlaHH llJ
pyH 6epa,ll.Yl. YlJHHlJH 6ocl\HlJ,ll.a lJyKHH,ll.HJIap 6ypMaJIaHH6, TOF naif,ll.o
6yJIa,ll.H Ba ,ll.eHrH3 l\aHTa,ll.H.

TypnmlJH 60CI\HlJ,ll.a reOCHHKJIHHaJIJIap I\YPYI\JIHKKa aHJIaHa,ll.11 B a
eMHpHJIa,ll.H, HaTH)Ka,ll.a nJIaT<popMaJIap naH,ll.O 6yJIa,ll.H (71- pacM). Ep n-
pHXH,ll.a reOCHHKJIHHaJIb 60CI\HlJ,ll.aij yTMaraH I\YPYI\JIHKJIap )KY,ll.a KaM
6YJIH5 )\aTTO nJlaT<popMaJIap )\aM apxeH, npOTepo30H 3paCH ,ll.aBOMH~areo-
CHHKJIHHaJIb60CI\HlJHHH 60llJH,ll.aH KelJHpH6 naJIe030H 3pacH,ll.a nJIaT<popMa-
r a ai'lJIaHraH. reOCHHKJIHHaJIb 30HaJIa p reOCHHKJIHHaJIb 06JIaCTJIapra 6y-
JIHHa,ll.H. Ep llJapH,ll.a 5IXllJH ypraHHJIraH eTTHTa reOCHHKJIHHaJIb 30Ha:
SpTa ,ll.eHrH3, YpaJI-MoHroJIHH, ATJIaHTHKa, ApKTHKa, THHlJ OKeaH, Map-.
Ka3H11A<ppHKa Ba Ep&3HJIHH MabJIyM. Ep TapHXH,ll.a reOCHHKJIHHaJIb 30Ha-
JIap,na 6Hp HelJa MapTa TOF6ypMaJIaHHllJH 6Y.im6 6Hp l\aTOp TOf CHCTeMaJIap
naH,ll.o 6yJIraH. EYH,ll.aH )\apaKaTJIap Ty<paHJIH reOCHHKJIHHaJIb 30HaJIap,ll.aH
6Hp l\aHlJa reocHHKJT.}1H3JIb06JIaCTJIap a)KpaTHJIraH. Maca.'TaH, THHlJ OKe-
aHH 30HaCH,na BepxoHH-l..JyKoTKa, AH,ll.-!\0p,ll.HJIbepa reOCHHKJIHHaJIb 06-
JIac:rJIapH; ATJIaHTHKa 30HaCH,na rpaMnHoH, AnnaJIalJH, fap6HH EBoorra
reOCHHKJIHHaJIb06JIaCTJIapH, SpTa ,ll.efIrH3 30HaCH KapnaT-AJIbn, Ka~Ka3,
KOneT,ll.oF, DOMHP, )\HMOJIaH reOCHHKJIHHaJIb 06JIaCTJIapH.

reOCHHKJIHHaJIb 06JIaCTJIap reOCHHKJIHHaJIb CHCTeMaBa lJeKKa 60TH1\-
JIapra 6YJIHHa,ll.H.

l..JeKKa 60THI\JIap reOCHHKJIHHaJIb 06JIaCTJIap 6HJIaH nJIaT<popMaJIap
OP~JIHFH,narHTOp (8-15 KM) 60THI\JIap 6yJIH6, 6y 30HaJIap,ll.a lJyKHlli Ty-
<paHJIHI\YPYI\JIHK Ba HH)\OHT JlaryHa (l\aJIHHJIHrH 2-10 KM) eTI\113HI\JIapH
T~nJIaHa,ll.H. EyH,naH )KOHJIap,ll.aHecPTb,ra3,.KyMHp Ba 60llil\a KOHJIap x;OCHJI
6YJm,ll.H. EyHra KaBKa3 OJI,ll.H,Ypa.7J OJI,ll.H,KOneT,ll.OFOJI,ll.H, <papFOHa, To-
JKHKHCTOH()\HCOp OJI,ll.H)60THI\JIapH Ba 6y )KOHJIap,ll.arrr HecPTb,ra3, KYMHP,
Ty3 Ba 6olliI\a <poH,ll.aJIHl\a3HJIMaJIap MHCOJI 6yJIa,ll.H.
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/ U H npHRullnHaTl cxeMa (B. E.71- pacM. [eocliHKJlIIHaJlJlapHllHr pHBO)K,TIaHHWIIHII KypcaryBq .'

Xauli 6ljuulla):. . 5 _ Ol\a K
. '-3 - J<Y\lTOWBa aJleBp",lHT; 4 - rliJlJlap. u

1 - q,YHl\aMeHT(nolll\eBop): 2 - KOHrJlo>tepaT. . 8 _ cnmiT _ Kparoq,llp q,opMaI<llSiCIi opaClll\ar
TOW; 6 - q,J1HW;7 - ep epHJ1H6 y3liJiliUl Q1l311Fll.
HllTpy3nB >KnHCJ1ap;9 - rpaHnT Ba nJiarnOrpanllTJlap.

44- §. EP n~CTHHHHr 6YPMAJlAHHUl )J.ABPJ1APH

U Ta HXH,lJ.aOHpHH'IH oop oypMaJIaHHlll ,lJ.aBpJIap oyJIraH.
Ep nYCT~op~aJIap YOCHJIOY.1HlllH y'IyH ep nycTH,lJ.a my,lJ.a Ky'IJIH

caJIaH, nJIaT'!''' '\

Ma-
TeK-

TOHHK :x;apaKaTJIap 6yJIHIllH IllapT. BYH,lJ.aJ11\apaKaTJIap Ep IllapHHHHr
:x;aMMa mOJ1JIapH,lJ.a6Hp XHJI,lJ.aBa OHp Bal\T,lJ.a oyJIMaraH.· EpHHHr H'IKH
I\HCMH,lJ.aTynJIaHa,lJ.HraH Kyq Ta'bCHpFl,lJ.aHep nYcTH,lJ.aMa'bJIYM Bal\T ,lJ.aBQ-
MH,lJ.aCO,lJ.HP.oyJIraH OypMaJIaHHIllHH TOF 6ypMaJIaHHIll ,lJ.aBpH,lJ.eoaTaJIa,lJ.H.

)\ap 6Hp TOF 6ypMaJIaHHIll ,lJ.aBpH Y3 HaBOaTH,lJ.a2-3 KeH)Ka ,lJ.aBpHH
y3 H'IHra OJIa,lJ.Fl.BYH,lJ.aep nycTH TyXTOBCH3Te3 1\apaKaTJIaHa,lJ.H. By KeH-
ma ,lJ.aBpJIap1\aM OHp Heqa Ma:x;aJIJIHJ1<pa3aJIapra oyJIHHa,lJ.H. BypMaJIaHHlll
,lJ.aBpHepa3aJIapH 6ypMaJIaHHIll 6yJIraH mOJ1HOMH 6HJIaH aTaJIraH. ~

Ep T~pHXH,lJ.a 10 ,lJ.aHOpTHI\ 6YPMaJIaHHIll ,lJ.aBpJIapH 6YJIHO, vyH,lJ.aH
6-7 TaCH KeM6pHJ1,lJ.aBpHraqa 6yJIraH. ByJIap HaTHmaCH,lJ.aep nYCTHHHHr
(apxeJ1-npOTep030J1 3paCH,lJ.a) 6ypMaJIaHraH KpHCTaJIJIH <pYH,lJ.aMeHTaJI-
nJIaTepopMaCH:X;OCHJI6yJIraH. By <pyH,lJ.aMeHTHHHrep lO3aCHra qHI\I\aH )Koii-
JIapH KaM oyJIraHJIHrH yqyH 6-7 Ta 6ypMaJIaHHIll ,lJ.aBpJIapHeTapJIH ,lJ.apa-
ma,lJ.a 5lXIllH ypraHHJIMaraH. <Pal\aT npoTep030J1 3pacH OXHpH,lJ.a oyJIraH
B a J1K a JI oypMaJIaHHIllH 5lXIllIl ypraHliJIraH. By oypMaJIaHHIll p H <pe J1
eKH C H H H J1 ,lJ.aBpHHHHrOXHpH,lJ.aHKeMOpHJ1raqa ,lJ.aBOM3TraH. BypMa-
JIaHHIllra yqparaH )KHHCJIap I\YPYI\JIHK aCOCHHIl (<pYH,lJ.aMeHTIlHH)TalllKHJI
3Ta,lJ.H,yHHHr ep lO3aClira qHI\I\aH )KOJ1JIapHHHl\aJII\OH (lllIlT) ,lJ.e6aTaJIa,lJ.H.
Ep nyCTJoIHHHr I\YPYI\JIliK Ba TOFJIap,lJ.arHnaJIe030J1, Me3030J1Ba Kaf1H030J1
3paJIapH)I,a :X;OCHJI6yJIraH eTI\H3HI\JIapH,lJ.a oypMaJIaHHIll ,lJ.aBpJIapHHHHr
H3H 5lXIllH cal\JIaHraH. 4yHKH 1\ap OHp oypMaJIaHHIll ,lJ.aBpH HaTH)KaCH,lJ.a
1\OCliJI oyJIraH eTI\H3HI\JIap l\aBaTH OHpH HKKHHqHCH,lJ.aHTapKHoH, Ty3HJIH-
IllH, J1yHaJIHIllH, eMHpHJIHIllH, HOMOCeTIlIllH OHJIaHI'IXIllH a)KpaJIa,lJ.H.KeMo'
pHJ1,lJ.aBpH,lJ.aH1\o3HprH Bal\Traqa oyJIraH 6ypMaJIaHHIllJIap l\yJ1H,lJ.aruJIap-
,lJ.Hp: 1) KaJIe,lJ.OHeKH I\YJ1H naJIe030J1 oypMaJIaHHIllH (KeM6pHJ1, Op,lJ.OBHK
Ba CHJIyp ,lJ.aBpJIapHHHy3 HqHra oJIa,lJ.p.);2) [epu,HH (BapHcc) eKH lOi\OpH
naJIe030J1 6ypMaJIaHIlIllH. IOI\OPli ,lJ.eBOH,lJ.aH(D3) 60IllJIaHIl6, TOIllKyMHp
Ba lOl\OpH nepMb ,lJ.aBpHoXHpIlraqa ,lJ.aBOM3TraH Ba )Ky,lJ.aKaTTa Mall,lJ.OH,lJ.a
MaTepIlKJIap IlqIl,lJ.arH Ba qeKKaCH,lJ.arH reOCIlHKJIliHaJIJIapHH 6ypMaJIaHII6
TOFJIHKJIapra allJIaHHIllIlra ca6ao 6yJIraH; .3) KHMMepHll eKH Me3030ll TOF
0YPMaJI3HHIIl ,lJ.aBpHTpHac, lOpa Ba oyp ,lJ.aBpHHHHr oXHpHraqa ,lJ.aBOM3T-
raH; 4) AJIbn oypMaJIaHHIllH KallH030ll3pacHHHHr naJieOreH-HeoreH ,lJ.aBp-
JIapH,lJ.aH 6oIllJIaHraH. KellHHru Bal\T,lJ.a KynqHJIHK TeKTOHliCT OJIHMJ1ap
(H. 11. HHKOJIaeB, B. E. XaHH Ba 60Illl\aJIap, 1971-1980) Ep IllapH,lJ.a
cyHrrH TeKTOHHK 1\apaKaTHH HeoreH ,lJ.aBpH OXHpH aHTponoreH ,lJ.aBpH,lJ.a
aKTHBJIaIIlraHHHH Ky.pcaTH6, yHH 3Hr 5lHru TeKTOHHK 1\apaKaT ,lJ.e6 aTa-
MOI\,lJ.aJIap.By 1\apaKaT HaTH)KaCH,lJ.aI\YPYI\JIHK,lJ.aru Ba OKeaH,lJ.arH aCOCHlf
cTpyKTypaJIap IllaKJIJIaHraH Ba 1\03HprH 3aMOH peJIbeepHHH 1\OCHJII\HJIraH.

4YKHH,lJ.H Ba MarMaTHK TOF )KHHCH oop reOCHHKJIHHaJIbOOJIaCTJIapHHHr
1\~P 6HpH TOF 6ypMaJIaHHIIl ,lJ.aBpH OXHpH,lJ.a6HpHH-KeTHH nJIaT¢opMara
aHJIaHraH. TIJIaT<popMaJIap 6HPH-HKKHHqHCH,lJ.aH1\OCHJIoyJIraH BaI\TH, TOF
)KHHCJIapHHHHr XyCyCH51TH6HJIaH <paPI\ I\HJIa,lJ.H.

• )\o3HprH I\YPYI\JIHKJIap,lJ.a reocHHKJIHHaJIb 60CI\Hq,lJ.aH nJIaT<popMara
aHJIaHraH Ba 1\aJIH' nJIaTepopMara allJ1aHMaraH reOCHHKJIHHaJIJIap 6op:
1) TOKeMOpHllraqa 6yJIraH (oypMaJIaHraH KpHCTaJIJIH) nJIaTepopMaJIap.
2) KaJIe,lJ.oH oypMaJIaHHIllH,lJ.aH :X;OCHJI6yJIraH nJIaTepopMaJIap.
3) [epu,HH 6ypMaJIaHHIllH,lJ.aH 1\OCHJIoyJIraH nJIaTepopMaJIap.
4) KeMMHpHJ1 6YPMaJIaHHIIlH,lJ.aH nall,lJ.o 6yJIraH nJIaTepopMa.1ap.
5) AJIbn 6YPMaJIaHHIIlH,lJ.aH naHAo 6yJIraH eIIl TOFJIap.

15-



a

TOKeM6pHHralia naH,ll,O 6y,lraH nJlaT<p0pMa aCOCHHHapXeH Ba npOTe-
p030H 3paCH,ll,a X.0eHJI6yJlraH KpHCTa,lJIH 6ypMa.laHraH )KHHC,'lap T.~lliKHJI
I\H.la,ll,H. YHHHr YCTH,ll,arHeTI<:H3HI\Jlap6ypMa,la.HMara.H rOpH30HT ~: eTyBliH
IOI\OPH npOTep030H, na.le030~1, Me3030H Ba KaHH030H ,ll,aBp,lapH eTI\H3HI\-

JIapH,ll,aH H60paT.
KaJIe,ll,OH 6ypMaJlaHHlliH ,ll,aBpH;I.aH nJlaT<PopMa,lapH,ll,a fpaMnHOH,

YpaJl Ba WHMOJIHH THHlliaHb, AnnaJlallH, 5=aJIaHp-CaHH reO~CHH~JIHHaJIJIa-
pH By)Ky,ll,ra KeJlfaH. By nJlaT<p0pMa l\yHH 3Ta)KH,ll,a Kel\lOpHH-Op~.OBHK,
CHJIyp ,ll,aBpH ]<pHCTaJIJ1HMeTaMoP<PHK Ba. MarMaTHK. )KHH.cJlapH eTa,ll,H.
YCTKH 1\00lJIaMH ypTa, IOI\OPH naJle030H, Me30-KaHHo:,oH ,ll,aB.pJIapH,ll,a
KOHCTaJIJIaHMaraH Ba 6ypMaJIaHMaraH ropH30HTaJIpOl\ eTyBliH eTI<.H3HI\-

JI~p,ll,aH H60paT. . • . . . u
fepUHH 6ypMaJIaHHlliH,ll,a lliaKJIJIaHraH nJIaTClnpMaJIap IOi\OpH naJIe030H

(C+P),ll,a X.OCHJI6yJIraH reOCHHKJIHHaJlb06JIaCTJIapH,ll,aH(YpaJ1, THHlliaHb, -
AnnaJIallH Fap6HH EBpona Ba MOHrOJIHH-OXOTa reocHHKJ1HHaJIJIapH)
TalliKHJI T~maH. By nJ1aT<popMaJ'lapaCOCHHHI\yHH, ypTaBa I\HCMaH IOI\OPH
naJIe030H (E,0, 5, D+C1C2C3 Ba P) 6YP.MaJ1aHraHKpH~TaJIJIH )KHHCJ1apH
TalliKHJ1 3TraH Ba yHHHr TarH;:[a KeM6pHHralia X.0CHJI6yJIraH KpHCTaJIJIH
)KHHCJIap x.aM eTa,ll,H. I1J1aT<popMa1\0nJ'laMH6ypMaJIaHMaraH, KpHCTaJ1JIaH-
MaraH Me30KaHH030H eTI\H3HI\JIapH,ll,aH l'aWKHJ1 TonraH.

K e M M H P H H l' 0 I' 6ypMaJ1aHHWH,ll,aHX.OCHJ16ynraH nJIaT<pJpMaJIap
Ba yHHHr OXHpH,ll,aX.0CHJ16yJIraH Be£xoHH, MOHrOJIHH, OxoTa, KOp,ll.HJ1be-
pa (WHM. AMepHKa,ll,a) Ba I\HcMaH YpTa ,ll.eHrH3 reOCHHKJIHHaJIJIapH lli~
,ll.aBp OXHpH,ll,a'I\YPY.!\JIHKKa aHJIaHa,ll,.H.By nJlaT<popMaJIap aco~H naJIe030U
Ba Me3030H rpynna eTl\u3ul\JIapu,ll,aH H60paT, JIeKHH TOKeM6pHH, KaJIe,ll.OH,
repuHH nJIaT<popMaJIapHra HHc6aTaH 6yJIap,ll,a KpHCTaJIJ1~)K\1HCJIap KaMpol\
Tapl<.aJIraH. By nJIaT<p~pMa,ll,a ~~rMaTHK )KHHcJIap Kynpol<', nJIaT<popMa
yCTHHH <pal\aT KaHH030H ,ll,aBpH eTI\H3HI\JIapH 1\0nJIaraH.

-- AJIbn 1'01' 6ypMaJIaHHlliH KaHH030H 3pacH naJIeOreH ,ll,aBpH °xHpH,ll,a
60lliJIaHraH Ba 6Hp l\aTop ew reOCHHKJIliHaJ1:!IapHHHr 6YPMaJIaHuHlliHra
ca6a6 6yJIraH"MacanaH, Wapl\HH THHlI OKeaH, 'ypTa ,ll,eHrH3, fap6HH THHlI
oKeaH reO:HH«JIHHaJIJIapH wynap )KyMJIacH,ll,aH,ll,Hp. By. ~YPMaJIa~HW 06-
JIaCTH Ep lliapHHHHr MepH,ll,HaH .Ba napaJIJIB-JIJIapH ?YHJIa6 llY3HJIraH.

~
~

srpTa ,ll,eHrH3 reOCHHKJIHHaJIb 39HacH nJIaT<popMara aHJIaHHU; 60CI\HIIH,ll.a,
wy ca6a6JIH, x.03Hp,ll,a x.aM x.apaKaTJIaHMOI\,ll,a. By ~oHara Fap0,ll,aH wapl\l\a
llY3HJIraH ,ll,eHrH3, I\YPYI\JIHK Ba TOFJIap I1HpeHeH HpHM oPOJIH, AJIbn,
ATJIaC TOFHHHHr WHMO,lH, AneHHHH TOFJIapH, B JII\OH HpHM ~poJ1H,ll,arPl
TOFJIap, srpTa ,ll,eHrI{3, KapnaT, K,PHM, WHMOJIHH Ba ~ aHy6HH KaBKa3
TOFJIapH, K,opa ,ll,eHrH3, KacnHH ,ll,eHrH3H, KHIIHK OCHe, KoneT,ll,OF, )Ka-
Hy6HH THHwaHb, I10MHp, OJIOH Ba )\HMOJIaH TOFuTH3MaJIapH KHpa,ll,H.

RJI\OpH,ll,a l\aH,ll, 3THJIraHJ1ap,ll.aH MabJIyM 6YJIa,ll,~KH, reOCHHKJIHHaJI-
JIapHH TIJIaT<popMara aH.l}aHHlli npoueCCH MHJ'lJ1Hap,ll,HI1JIJIap ,ll,a~OM3TraH.
feOCHHKJIHHaJIJIap eWH )KHHCJ1apHHHrTapKH6HHH yJIap,ll,anl x.aHBoH I\OJI-
,ll,HFHHHBa eTHlli x.0JIaTJIapHHH ypraHHw 6HJIaH aHHI\JIaHa,ll,H.

I1JIaT<popMaJIapHH HHa l\aiha,ll,aH reOCHHKJIHHaJIra aHJIaHHWH MyMKHH,
JIeKHH 6y x.aJIH

51XlliH TeKlliHpHJ1MaraH. )\03HprH Bal\T,ll,a ,?Ke.aHTy6uHU
TeKWHpHlli Ba CTpyKTypacHHH aHHI\JIalli HaTH)KaCH,ll,a6y )KOHJIap,ll,a Mepu-
,ll,HaH Ba napaJIJIeJIJIap 6yHJIa6 QY3HJIraH HOBCHMOH(pH<pr) 06JIaCTJIapH
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60pJIHrH aHHl<.JIaH,ll,H. By )KOHJIap HHrH reOCHHKJIHHaJIb X.0CHJI 6yJIHW'
6oCI\HIIH,ll,a,ll,Hp. BaHKaJI KYJIH, I\H3H.7l ,ll,eHrH3 6yHra MHCOJI6yJIa OJIa,ll.H.

45-§. APXEff (Ar).BA npOTEP030ff (Pr) 9PACH

: Ep" nycTHHHHr eWH yHH TaWKHJI I\HJIraH TOF )KHHCJIapHHHHr eTHw
x.0.laTHra, TapKH6Hra, X.a,HBOHBa YCHMJIHK1\0JI,ll.HI\JIapHra x.aM,ll.aCTpyKTy-
pacHra l\apa6 aHI:!I\JIaHa,ll,H. Ep wapH TOW 1\06HFHHH Tapal\I\HH 3THwra
KeTraH Bal\T (reOJIOrHK ,ll.aBpJIapralla) 6-7 MHJIJIHap,ll. HHJI x.Hc06JIaHa,ll.H.
YHHHf HJIK l<:aTJIaMJIapH 6yH,ll.aH 4-4,5 MHJIJIHap,ll.HHJI aBBaJI naH,ll,O6yJIa

6owJIaraH.
Ep nycTH naH,ll,o 6yJIHWHHHHr OOWJIaHFHll ,ll.aBpH,ll,a X.OCHJI 6yJIraH

)KHHCJIap 51XWHTeKWHpHJIMaraH l\aHTa 3pH6 KeTraH eKH HHx.0HT,ll.allYI\YP-
JIHK,ll,aeTa,ll,H. BHpJIaMIIH l\aBaTHHHr naH,ll.O6yJIHWH EpHHHr rraH,ll.O6yJIraH
Bal\THra TyFpH KeJIMaH,ll.H1.BHPHHllH l\aBaT KeHHHrH reOJIOrHK 60CI\HllJIap-
,ll.a ep yCTKH l\aTJIaMJIapHHflHr pHBO)KJIaHHWIITa acoc 6YJIH6 XH3MaT I\HJI-

raH,ll,lIp:
ApxeH Ba rrpoTcp030H 3pa eTI\H3uI\JIaptIra TOKeM6pHH Jl.e6 HOM 6epHJI-

raH. ByHra ca6a6 6y 3paJIap )KHHCJIapU ep 103aCH,ll.amiM yllparaHJIHrH,
HH)\05lT,ll,a]<:aHTaKpHCTaJIJIaHraH:':lHrH Ba yJIap QpacH,ll,a x.aHBoH, YCHMJIHK
]<;OJI,ll,HFHHHTOrrHJIMaCJIHrH,ll.Hp. ETI\H3uI\JIapHll .naBp, 6yJIHM, I\HCM, l\aT-
JIaMJIapra a)KpaTOJIMaH «ToKeM6pH5I»,ll.e6 6HTTa HOM 6epHJIraH. )\03Hprrr
Bal\T,ll,a apxeH, rrpoTep030rr eTI\H3HI\JIapH ABCTpaJIH5I,ll.a,A<ppHKa,ll.a, KaHa-
,ll,a,ll,a,CCCP,ll,a, )KyMJIa,ll.aH, srpTa OCHe,ll.ax.aM TOnHJI,ll.U.)\aTTo yJIap opa-
CH,ll,aHx.arrBoH 1\0JI,ll.HI\JIapHx.aM TOrrHJIMOI\,ll.a.Apxerr HKKH KeH)Ka rpyrrua-
ra: I\YHH Ba IOI\OPH apx,err, npoTep030rr 3ca yll KeH)Ka rpyrrrrara: l\yrrH,
)'pTa Ba IOI\OPH rrpoTep030rrra a)KpaJIa,ll.H. KerrHHrH Bal\T,ll.a IOI\OPH rrpoTe-
P030HHH aHpHM rpyrrrrara a)KpaTH6 pH<perr,ll,e6HOM 6epHJI,ll,H. Apxerr rpyrr-
rraCHyllyH 1300 MJIH.,ll.aH1800 MJIH.rrHJI, rrpoTep030rrra 2100 MJIH.rrHJI Bal\T
6yJIraH ,ll.e6 x.Hc06JIaHa,ll.H. YMyMaH TQKeM6pHH(aQa ep eWHHH 85% H rra-
JIeo30H, Me3030rr Ba KarrH030rr 3pacHra 3ca 15% H TyFpH KeJIa,ll.H. Apxerr
3pacH eTl<:H3HI\JIapH,ll.aHKyrr Bal\Tralla opraHHK ,ll.yHe 1\0JI,ll.HFHTOrrHJIMaraH
3,ll,U.llIyHra Kypa 6y ,ll,aBpHHCHpJIH x.aeT, HbHH KpeIlT030rr x.aM ,ll.e6IOpHTH-
JIap,ll,H. KeHHHrH HHJIJIap,ll.a apxerr eTI\H3HI\JIapH,ll.aH 51lliHJI CyB yTJIapH,
OHKOJIOU,ll,JIapBa 6aKTepHH 1\0JI,ll.HI\JIapH TorrHJIraH, rrpoTep030rr 3paCH
)KHHCJIap,ll,aH CTpOMaTOJIHTJIap, ,ll,eHrH3 ioJI,ll,Y3H, Map)KOH rrOJIHrrJIapH,
TpHJI06HTJIap 50JI,ll,HFH (C~6Hpb, I\030FHCTOH, YKpaHHa) TOrrHJI,ll.H.-ApxeH
Ba npoTep030u rpyrrnacH eTI\H3HI\JIapH acocaH rreTporpa<pHK, reOXHMHK,
re0<pH3HK TeKlliHpHlli ycyJIJIapH ep,ll,aMu 6HJIaH 6HpH HKKHHIIHCH,ll.aHa)l{pa-
TH.la,ll,H. ByH,ll,aH Tallil\apH yJlap l\aTJIaMJIapH OpaCH,ll.arU CTpaTurpa<pHK
Hm.10C.'IHKBa TapKu6Hra l<:apa6 x.aM a)KpaTHJIa,ll,U.
.. ApxeH rpyrrnacu 1'01' )KUHCJIapH KeHHHrH 3paJIap eTI\H3HI\JIapH OCTH,ll.a
eTa,ll,HBa Hux.OHT,ll,aI\aiha KpUCTaJIJIaHraH rHeHC-rpaHHT, KpHCTaJIJIH c.'la-
~eu, KBapuuT Ba Ma~MapJIap,ll,aH TalliKHJI TomaH 6yJIH6, KyllJIH TeKToHHK
x.apaKaTJIap Ba MeTaMop<pH3M npoueCCHra yllparaH. ApxeH rpyrrna TOI'

1 III M H JJ. T O. 10. ¢HKpwla 6HiJHH'IH nycT J\OCHJI 6yJIllll1fl y'lyH 'laM TaJlaUrHHa
Bal\T KeTraH (1980).



:>KIIHCJIapHopacH.n.a MarMaTIIK' :>KHHCJIapKyn, 'lyKHH.n.H :>KHHCJIap.n.aHX.OCHJI
6yJIraH MeTaMOp¢HK :>KHHCJIapKaMpO~.n.Hp.

Apxeif rpynnacH eTI\1l311~JJapH x.aMMa I\YPYI\.lIfK Ba Kyn'lH.1HK ~a.n.llM·
rIf TOFJJap.n.aCOBeT I1TTll¢OI\If.n.a KOJIa 51pHM0poJJ~.n.a, YKpallHa.n.a, YpaJJ-
.n.a, AJJ.n.aH Ba AHa6ap l\aJII\OHJJapH.n.a y'lpaif.n.H. YpTa OCHe Ba K,030FHC-
TOH.n.aapxeif rpynna eTI\H3HI\JJapH KaJJe.n.OH6ypMaJJaHHlll .n.aBpH.n.aX.OCHJI
6yJJraH TOFJJap.n.ay'lpaif.n.H. MaCaJJaH, K,030FHcToH.n.a KyK'laTOB, TepcKaif
O.'laToB.n.a, STpTa OCHe.n.a40TI\OJJ TOFH.n.arHKOCOHcoifHHHr IOI\0pH OI\HMH.n.a
(TepeKKoH.n.a) Ba TO:>KHKHCTOHHHHrX.HCOp TOFJJapH.n.a,MapKa3Hif K,H3HJJ-
~YM.n.ay'lpaif.n.H. X.aMMa :>Koif.n.ax.aM apxeif .n.aBpHTOF':>KHHCJJapHHHx.05lT.n.a
l\aifTa KpHCTaJJJIaHraH Ba 6ypMaJJaHraH. Apxeif.n.a ep nycTH yTa x.apaKaT-
qaH 6yJJraH, ByJJKaH ppoueCCJJapH 6yJJ1l6 TypraH, 6yHH KpHCTaJJJlaHraH
:>KHHCJJapTapK1l611 :>KHx.am.n.aHypTa Ba aCOCJJll MarMaTHK :>KHHcJIap Tap-
K1l6Hra 51I\HHJJllrll Hc60T I\HJJa.n.H.

D pOT e p 0 3 0 if rpynna TOF :>KHHCJJapHapxe» rpynnacH Ka6H Kyq-
JJH MeTaMOP¢H3Mra yqparaH, KpHCTaJJJJaHraH CJJaHeu, porOBHK, KBapUHT
Ba meifc-rpaHHTJJap.n.aH, cepneHTeHHTJJap.n.aH H60paT. JIeKHH npOTep030if
rpynna eTI\H3HI\JJapH opaCH.n.a aifpHM :>KoifJJap.n.aKaMpOI\ MeTaMOP¢H3Mra
yqparaH 'lyKHH.n.H erl\H3HI\JIap yqpa9 Typa.n.H. DJJaT¢OpMaJJap aCOCH.n.anpo-
Tep030if eTI\H3HI<;JJapH CCCP TeppHTOpH5ICH.!ta KynpOI\ Y'lpaif~H. YJJap
KOJJa 51pHMOpOJJH.n.a,YKpaHHa.n.a, YpaJJ.n.a Ba CH6Hp.n.a 51XlllH ypraHHJJraH.
STpTa OCHe.n.a, :>KyMJJa.n.aHST36eKHCTOH.n.aMYP.yHTOB.n.a Ba TypKHCTOH TO-
FHHHHr lllHMOJJH.n.a60pJJHrH aHHI<;JIaHraH. AifpHM :>KOHJIap.n.aHnpOTep030H:
rpynnacH qyKHH.n.HJJapH opaCH.n.aH x.aHBOH I\OJl.n.HI\JJapHTOnHJJraH. By eT-
I\H3HI<;JJapyCTH.n.aeTyBqH HHc6aTaH elllpol\ qyKHH.n.H :tI<HHCJIapTapKH6H Ba
,\aHBoH l\oJJ.n.HI\JIapH 6HJIaH OCTKH npOTep030H: l\aTJJaMJJap.n.aH ¢apl\ I\HJIa-
.n.HBa yHra HOMOCe'l'a.n.H. lllymiHr yqyH KaMpol\ y3rapraH yCTKH 'lyKHH.n.H
l\aTJJaMJJapHHH npoTep030H: rpynna eTI\H3HFH.n.aH a:>KpaTH6 yHra pH¢eH:
(CHHHH) rpynnacH .n.e6 HOM 6epHJJraH.

PH¢eif rpynnacHra a:>KpanfJlraH TOF :>KHHCJIapH naJJe030H: 3paCHraqa
X.OCHJI6yJJraH nJJaT¢OpMaJJapHH 3Hr IOI\OpH l\aTJJaMJJapHHH TalUKHJI 3TH6,
MeTaMoP¢H3Mra yqpaMaraH (y3rapMaraH)

~

I\YMTOlU, aprHJJJIH, .n.OJJOMHT,
maFaJITOlU Ba .n.Ha6a3, TY¢¢HT Ka6H ByJIKaH :>KHHCJJapH.n.aHH6opaT.n.Hp.
By :>KHHCJIapopacH.n.aH cOMa yCHMJIHK TaMFacH, 'laHrH Ba IOMlUOI\ TaHJJH-
JJap I\OJI.n.llFHTOnHJJraH. BaH:KaJJ TOF 6ypMaJIaHHlUH Ty¢aHJJH 6ypMaJIaHraH
reocHHK~HHaJIJJap.n.a npOTep030H: eT H3HI\JJapH MeTaMop¢H3Mra yqparaH
Ba KpHCTaJIJIaHraH. KeH:HHrH Bal\TJIap.n.a apxeH: Ba npoTep030H rpynna
eTI\H3HI\JIa pH STpTa OCHe.n.a MyKaMMaJI TeKlUHpHJI.n.H.
-ApxeH: Ba npoTep030H: eTI\H3HI\JIapH acocaH ~pHCTaJIJIaHraHl 6ypMa-
JIaHraH MeTaMop¢HK )'KHHCJIap)J.aH: 6HOTHTJIH rHeHC, KBapU-CJIIO)J.aJIHCJIa-
Heu Ba aM¢H60JIJIH rHeHc, opTOrHeH:C, MapMap, cepneHTHHHT Ba OlKJIOrHT-
JIap)J.aH H60paT.n.Hp. K,H3HJII\YM.n.a 6y rpynna eTI\H:ilHI\JIap 60pJIHrH aHHI\-
JIaH)J.HBa npoTep030H )J.aBpH eTI\H3HI\JIapH yCTKH I\HCMH.n.arH :>KHHCJIapHH
pH¢eH Ba BeH)J.ra a:>KpaTHJI.n.H,Ey eTI\H3HI\JIap opaCH.n.a KaMpOI\ MeTaMOp-
¢H3Mra yqparaH rHJIJIH CJIaHeUJIap, I\YMTOlUJIap, ox.aKTOlllJIap Ba yJIap)
opaCH.n.aH opraHHK 1\0JI)J.HI\JIap TOnHJIraH.

ApxeH:, npoTep030H: :>KHHCJIapH l\aJIHHJIHrH STpra OCHe)J.a (X.HCOp
4,5 KM, CyJITOH YBaH:c)J.a2 KM raqa (B)lKaHToF) Ba a~pHM :>KOHJIap)J.a1,5 KM
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~
.n.a~ olllMaH.n.H. DpoTep030H Ba I\HcMaH apxeH: 3pacH eTI\H3HI<;JIapHI\HMMaTJIH
¢OH.n.aJ1Hl\a3HJIMaJIapra 60H:.

ApxeH:, npoTep030H: Ba pH¢eH MeTaMop¢HK, ByJIKaH :>KHHCJIapH0 aCH)J.a
n~aT¢opMa Ba KeM6pHHraqa 6ypMaJIaHraH cTpyKTypaJIap)J.a MarH~THTJIH
KB~PUHT (:>KeCnHJIHTJIap), MarHHTHT, reMaTHT (TeMHp py)J.acH yqyH XOM
alUe), MHC, OJITHH, KyMylU Ba 6olUI<;a HO,rJ;Hp3JIeMeHTJIap KOHH X.OCHJI6yJI-
raH. I1TTH¢OI<;HMH3)J.aKpHBOH Por, KYPCK MarHHT aHOMaJIII5ICH KOJIa
51pHMOpOJIH,rJ;arHKOHJIap (AnamT), CH6Hp)J.a AJI)J.aH l\aJII<;0HH,rJ;arH(OJITHH)
KOH~apH lUy-:!ap :>KyMJIacH,rJ;aH.L\Hp.•

YpTa OCHe Ba K,030FHCTOH.L\aapxeH:, npOTep030H: Ba pH¢eH: :>KHHCJIapH-
.L\aHTeMHp, OJITHH(40TI<;OJl TOFH)J.a- TepeKKOH, K,H3HJII\YM.L\a) KOHJIapH TO-
nHJlraH.

ApxeH:, npoTep030H: HHTpy3HB :>KHHCJIapH: rpaHHT, rpaHo)J.HopHTJIap
l\ypHJIHlU.L\a Ba x.aHKaJITapOlUJIHK.L\a HlliJIaTHJIa)J.H.

46- §. nAJIE030f{ (pz) 3P ACH

DaJIe030if (l\a.L\HMfH x.aeT) 3paCH 300-350 MJIH. HHJI .L\aBOM 3TraH
Y 6 ~a .L\aBp (cHcTeMa)ra 6YJIHHa.L\H: KeM6pHH, Op.n.OBHK, CHJIyp )J.eBo~
::OlliKyMHp Ba nepMb. DaJIe030H: OlpacH eTI<;H3HI<;JIapH Y3H.L\aH ~JIrapHr~
eTI<;H3H~JIap.L\aH51XlliH CaI<;JIaHraHJIHfH, X.aH:BOHBa YCHMJIHK 1\0JI.L\HI<;JIapH-
HIiHr Kyn y:paUIH 6HJIaH ¢apl\ I\HJIa)J.H (37- :>Ka)J.BaJI).

DaJIe030H rpynnacHra TefHlliJIH TOF :>KHHCJIapH KeM6pHH:raqa 6yJIraH
nJIaT¢OpMaJIap)J.a Ba KaJIe)J.oH,repUHH .L\aBpJIapH.L\a6ypMaJIaHraH reOCHHKJIH-
HaJ1JIap)J.aKeHr TapI<;aJIraH. DJIaT¢OpMa 06JIaCTJIap.L\a naJIeo30if' eTI\H3HI\-
JIapH MeTaMoP¢H3Mra KaMpol\ yqparaH, llIyHHHr yqyH opraHHK I<;0JI.L\HI\JIap
51XlliH cal\JIaHraH. reOCHHKJIHHaJIb 06JIaCTJIap)J.a Olca 6ypMaJIaHHlli Ba Me-
TaMop¢H3M npooUeCCJIapH Ty¢aif~H TOF :>KHHCJIapH KpHCTaJIJIaHraH. YJIap
opacH)J.a opraHHK I\OJI)J.HI\JIap cHHpaK yqpaH:)J.H. reOCHHKJIHHaJIb 06JIaCT-
JIap.L\a HHTpy3HB Ba 3¢¢Y3HB :>KHHCJIaP. Kyn Tapl\aJIraH. By KaJIe)J.OH Ba
repUHH ::OF 6ypMaJIaHHlli .L\aBpJIapH)J.aByJIKaH x.apaKaTJIapH Kyn 6yJIraHJIH-
rHHH KypcaTa.L\H. - .

15 r~gcHHKJIHHaJIb 06JIaCTJIap.,rJ;anaJIe030H: eTI\H3H.I<;JIapHHHHr l\aJIHHJIHfH
- KM, nJIaT¢opMa)J.a 500 M raqa, aifpHM 6oTHI\JIap.n.a 5.-6 KM X.aH:BOH

I<;OJI)J.HFH51XlliH caI<;JIaHMaraH :>KoH:JIap.L\anaJle030H: rpynnacH eTI\~3HI\JIapH
yqul\HcMra 6yJIHHraH: K,yifH naJIe030H: (KeM6pHH: Ba 0P.L\OBHK) STpTa naJIeo-
30H (<;,HJIYP,)J.eBOHBa I\YH:H TOlUKyMHp) Ba IOI\OPH IIaJIe030H: 'CVPTa 1OI<;0PH
TOllIKYMHP Ba nepMb) )J.aBpJIapH. '

47-§, I(EMEPHf( ~ABPH BA OPfAHHl( ~YH£CH

6~ KeM6pHifu)J.aBpH naJIe030H OlpaCHHHHr 6HPHHqH Ba 3Hr HH HCMH
)Jl)6 (1836 HHJI.L\aCH)J.:>KBerTOMOHH.L\aH)AHrJIH5I)J.arH OlCKHY~~bC (kaM6-

~:~a~~~~51Tru HOMH)J.aHOJIHHraH. 4yHKH 6y ep)J.a KeM6pHH eTI\H3HFH 51XllIH
yq . y :>KHHCJIap)J.aHTOnHJIraH opraHHK .L\yHe 1\0JI.L\HFHra Kypa

JI I\HcMra 6YJIHHraH. MaMJJaKaTHMH3 TeppHTOpH5ICH.L\aKeM6pHH eTUH3Hu-
apH KeHr Tapl\aJIraH U u u 6 -, -,

raH 101\ u . ~'tYHH Ba ypTa KeM pHif )J.aBpH 5lpycJIapra a:>KpaTHJI-
keM~PHu KeM6pHH Oleax.o3Hpra:a 51pycJIapra 6yJIHHMaif):{H.

sa TaMFa~;H )J.aBpH)J.a.5l11IaraH x.aHBoH x.aM.L\a yCHMJIHKJIapHHHr I\OJI)J.HFH
MeTaMoP¢H3Mra yqpaMaraH :>KoifJIap)J.arH qYKHH)J.H :>KHHCJIap

231



Spa -I CHCTeMa (J\aBp) I !\HCM (69J1HM) I 51pyc (at:p)

IO~OPH nepMb 'faTap P2t
P2 !\030H P2KZ

Yepa P2u

f1epMb . !\yHFHp P1KnP
!\yfiH nepMb APTHH P1ar

PI CaKMap PIS
ACCeJlb P\aS

.;,:
C3gg IO~OPH TOUlKyMHp [)KeJIb

0 KaCIIMOB C3kQ) C3c;
OJ

TOUlKYMHP - MOCKBa C2ml:::
"S'"pTa TOUlKyMHp:,;: (Kap6oH) C2 50Ul~IIP.:l C2b0.

C0
HaMlOp C1n~ -Q I\yifH TOUlKyMHp BH3e C1v

C1 TypHe C1t

IO~OPII .l\eBOH <!JaMeH D3fm
03 <!JpaH D3Rr

"S'"pTa .l\eBOH /!\HBeT. D2gv
D3 SifepeJIb D2e

,:,;: ,UeBOH
!\yHH .l\eBOH SMell DIeM0

'" . D1 -3HreH D1S
0 /!\e.l\eH D1g1
Q)

c;
,UayToH SIdC'J IOI\OPH CHJlYP

l::: S2 JIY.l\JlOB S21d
C'J CHJlYPf-<
0. -!\yifH CHJlYP BeHJIOK SlV

t>.> Sl JIJlaH.I\ORep Slln

IO~OPH 0P.l\OBHK AUlrHJlb °3a
04 IO~OPH Kapa,QoK 03C2

!\yifll Kapa.l\OK 02Cl
°P°.'<OBHK "S'"pTa 0P.I\OBHK JI.1alUlel'IJIb 021n

O2 - JIJlaHBHpH °2!V

!\yifH 0P.l\OBHK ApeHHr 01 ar
.;,: °4 TpeMa.n.OK 01 t
0

'"0 'IO~OPH KeM6pHHQ)

"l €3
C'J KeM6pHif "S'"PTa KeM6pHii Maif €2 ml:::

€ €2 AMrHH €2 am;,: -.>:s:
!\yiiH KeM6pHH JIeHa €1 1:»

~ €1 AMaH €1 al

opaCH,naH TOnHJIraH. naJIe060Ta-
HHKaap KeM6pHA AaBpHAarH
)'CH1vWHKJIapHH

u
TeKU1Hp~aHJIapHAa

¢aKaT HIllHJI-KYK CyB yCHMJIHrH-
HHHr TaMFaJIapH MabJIyM 6yJIraH.
!\YPYI\.lHKAam qyKHHAHJlap opa-
cHAaH sca 5-CHMJ1HK I\OJIAHFH
TOnIl,lMaraH. J1eKHH YCHMJIlfK qaHr
:Iapl1HI1 TOnJ.lJIHWH, K,aHAaJ1AHp
l'IPH;\II\YPYI\.TlHKAa yCHMJ1HKycraH . ~ / ::;:";:'--;::";:;__.<r~ ;r~ f;O;-~f:;~;- •••.

AeraH TaXMIIH I\H,lHWHH Tal\030
sTaAlf. 72- pacM. KeM6pHif .l\aBpH .l\eHrH3H Ty6HllarH
... K '" u u l\aeT: OJI.I\HH,Qa TpHJIo6HTJIap TypJIapH,

.• - .. e1vlOpHH AaBpHAa i\aI1BOHO~ .l\eHrH3 IOJI.I\Y3J1apH. •
AYHeCHHHHr XHJIJIapH npOTep030H
spaCHAarHra HHc6aTaH Kyn.EyHra AeHrH3AarH I\YM, rHJI, 0i\aKTOW )KHHCJIa-
pH opacHAaH TOnl1JIraH TOW TaMFaJIap AaJII1JI 6yJIa oJIaAI1.EYHAaJ1 qyKHHAH
)KHHCJlap i\03HprH Bal\TAa CH6Hpb, Pyc n,naT<popMaJIapHAa, ~aTTO HJIrapH
reOCI1H.K,lI1HaJIb 6yJIraH )KOJ1JIapAaH XaM TonHJIraH' (72- pacM).

KeM6pHA AaBpHJJ,aHwaraH YMypTI\aCH3 XaABOHJIapAaH: 6yFHH OeI\JIH-
JIap, MOJIJIIOCKaJIap (IOMWOI\ TaHJII1Jlap), apxeOUeaTJIap (l\aAHMrH 6yJIyT-
JIHJIap BaKHJIH) i\aMMa AeHrH3 XaABOHJIapH Hql1Aa 70% HM TaWKI1JI STaAH.
EYFHH Oel\miJIapHI1Hr Y3H 6apHa XaJ1BOHJIapHHHf 60% HHH TaWKHJI SHaH,
6yJIapAaH olenellus, olenoides, olenus Ba 6owI\aJIap 3Hr Kyn Tapl\aJIraH.
EyHAaH TaWl\a pH eJIKa Oel\JIHJIaPAaJ-1I\Y JI<pCH3JIap u HwaraH CI16Hpb nJIaT-
¢Opl\IaCHAa, !\030FHCTOHHI1Hr !\opaTOBJIapHAa Ba Y36eKHCTOHHHHr )KaHy-
6HAarH (TypKHCTOH TOFHHHHr WHMOJII1, l{OTl\OJI) TOFJIapHAa KeM6pHA
AaBpHHHHr rHJIJ1H CJIaHeu, I\YMTOW Ba OXaKTOWJIapH cal\JIaHraH.

KeM6pHH AaBpH.lI.arn reOCHHKJlHHaJIb Ba· nJIaT!f>opMaJIap. Ep wapH.lI.a
npOTep030J1 spaCE OXHpJIapEAa 6yJIraH reOCHHKJIHHaJIb' Ba nJlaT<PopMaJIap
KeM6pHA AaBpHAa XaM AaBOM 3TraH. •

KeM6pHli AaBpHAa MaB)KYA 6yJlraH nJIaT<popMaJIap opa.1HFHAa Ba qeK-
KaClIAa reOCHHKJIHHaJIb 06JIaCTJIap )KoJ1JIaWraH. MaCaJIaH, LIlHMOJIHA
AMepHKa Ba Pyc nJIaT<PopMacH WHMOJIHAa fpaMnHoH (LIlapI\HA fpeHJIaH-
AHH) reOCI1HKJIHHaJIH, Pyc nJIaT<popMaCl-I6HJIaH CH6Hpb nJIaT<popMacH opa-
JIHFHAa YpaJI-THHWaHb, CH6Hpb n,laT<popMaCH wapl\HAa BepxoHH, )KaHy-
6HAa Ca,laHp-=CaHH (EaHKaJI aTpo<pH) reOCHHKJIHHaJIJIapH )KoJ1JIaWraH.
LIlHMO,lHJ1 AMepHKa Fap6HAa KOPAH,lbepa, wapl\HAa AnnaJlaqH reOCHHK-
JIHHa,lH, )KaHy6HH AMepHKa Fap6HAa AHA reOCHHKJIHHaJIH, ABCTpaJIHH
nJIaT<popMaCH wapl\HAa LIlapl\HJ1 ABCTpaJIHH feOCHHKJIHHaJ1H)KoJ1JIaWraH.
Ey reocHHK.1HHaJIJIap KynqHJIHrH npOTepo30fr 3pacHAaH 6owJIa6 qyKHHAH
Tyn,laHyBl.fH xaB3a 6y,lraH. )\03HPrH MabJIYMOTJIapra Kypa 6y )KOfl.lap
6HPllHl.fH MapTa Ep wapHHHHr nJIaHeTap MacWTa6HAarH qYIWP ep epHI\JIa-
pHra (PH<p1) )Ko(lJ1aWraH 6y.1H6, BaI\TH-BaI\TH 6HJlaH 6ypMaJIaHH6 TYP-
faH (73- pacM). .

n,laT<popMa 06JIaCTJIapAa 3neiiporeH xapaKaT HaTH)KaCHAa CyB 60cHwH
(TpaHcrpeCCI1H) Ba CYB l\alhHWH (perpeccHH) 6yJIH6 TypraH. KeM6pHfl
AaBpH.n.a cae3 CyB 60CHWHHH snHKOHTHHeHTaJI AeHrH3 Ae6 aTaJIaAH. Ey
AeHrH3 l.fyKHHAHCH reocHHK,lHHaJlb (l.fYI\YP AeH.rH3) qyKHHAHcHAaH l\aJIHH-
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J1HrHHHHr3-4 MapTa KaMJIHrH, l\yM, IIIaFa.n:, rHJI Ba JIaryHa eTI\H3HI\JIa-

pHHHHr KaTTaJIHrH 6HJIaH ¢apl\ I\HJIa~H.
DJIaT¢OpMa eTI\H3HI\JIapH 6ab3H )iWHJIap)l.a J\OCHJI6YJIraHH~aH 6epH

S'3rapMaC)l.aH, 6ypMaJIaHMaC)l.aH Ba KpHCTaJIJIaHMac)l.aH, ropH30HTaJI
(1_2 ~

H

H ~

0 I\HHJIHK)l.a) J\OJIaT)l.aeTa~H. YHH KeM6pHHHH oXHpH~aH 6oIIIJIa6
)'pTa Ba 101\0pH KeM6pH~~a CH6Hpb, XHTOH Ba Pyc nJIaT¢OpMaJIapHHH
fap6HH I\HCMHHH)l.eHrH3 1\0nJIaH~H. HaTH)Ka)l.a 6y )KOHJIap~a 200 M )l.aH
(Pyc nJIaT¢OpMacH) - 2000 M raIIa (CiI6Hpb nJIaT¢OpMaCH)l.a)eTI\H3HI\JIap

T5'nJlaHa~H.
KeM6pHH oXHpH)l.a KynIIHJIHK nJIaT¢OpMaJIap)l.aH )l.eHrH3 l\aHTa)l.H.
feocHHKJIHHaJIJIap)l.a IIyKHIII Ba IIYKHH)l.H TynJIaHHIII npOl.l.eCCHJ\YKM-

pOHJ1HKI\HJIa)l.H, JIeKHH Bal\TH-BaI\TH 6HJIaH KyTapHJIHIII (KaJIe~OH TOF
6ypMaJIaHHIIIH) Ba BYJIKaHH~M 6yJIH6, 6a3aJIbT Ba aH)l.H3HTJ1HJIaBaJ1ap
ep epHI\JIapH~aH IIHI\H6 )l.eHrH3 OCTHra l\yHHJIa)l.H. fpaMnHoH, AnnaJIaIIH,
CaJlaHp-CaHH reocHHKJIHHaJIjrapH~a ypTa Ba 101\0pH KeM6pHH )l.aBpJIapH)l.a
KaJ1e~OHTOf 6ypMaJIaHHlllH HaTH)KaCH)l.a6y )l.aBp l<;aTJIaMJIapH6ypMaJIa-
Ha~H, KyTapHJIa)l.H Ba ByJIKaH MaJ\cyJIOTJIapH {6a3aJIbT) ol\H6 IIHl\a)l.H.
feocHHKJIHHaJIJIapHij HHJ\oHT)l.a 60THI\ )KOHJIapH opacH~a KyTapHJIraH
aHTHKJIHHaJIJIap J\OCHlr 6yJIa)l.H. \KYTapHJIHIII-IIY-KHIII Kyn 6yJIraHH)l.aH
l\aTJIaMJIz.p eMHpHJIa~H Ba aHHHl\ca ypTa, 101\0pH KeM6pHH erl\H3HI\JIapH
opacH~a IIIafaJITOIIJ, l\yMTOIII, rHJI ByJIKaH Max;cyJIOTJIapHKynpol\ yIIpaH)l.H.
By IIYKHH~HJIap TOF6ypMaJIaHHIII Ba MeTaMop¢H3M x;apaKaTH)l.aH KpHCTaJI-
JIaHH6 )l.acTJIa6KH X;OJIaTHHHHYI\OTraH. KeM6pHH )l.aBpH eTI\H3HI\JIapH
x;aTTOl\a~HMrH reOCHHKJIHHaJIJIap~aYIIpaH~H. J1eKHH yJIapHHHr Tapl\aJI-
raH MaH~oHH Ba l\aJIHHJIHrH 6Hp XHJI 3Mac. MaCaJIaH, YpaJI reOCHHKJIHHa-
JIH~a ()KaHy6~a) MepreJIb, aprHJIJIHT, I\YMTOIII, OJ\aKTOIII,~OJIOMf!TJIHox;aK-
TOIIIJIap l\aJIHHJIHrH 1,5 KM. YpaJI TOFHHHHr IIIapI<;H~a Me'raMop¢H3Mra
yIIparaH KeM6pHH eTI\H3HI\JIapH rHeHc, aM¢H60JIHT, MapMapJIap~aH H6o-
paT. K.o30FHCTOHHHHr.KyKIIaToB, Y JIyTOB,. I\opaToB aHTHKJIHHaJIJIapH
MapKa3H~a pH¢eH eTI\H3HFH (1OI\OpHnpOTep030H) YCTH~a KeM6pHH eTI\H-
3HI\JlapH KeHr Tapl\aJIraH. By epJIap~a rHeHc, apK03JIH )KHHCJIap, MapMap,
c.llO~aJIH cJIaHel.l., KBapl.l.HT Ba ByJ1KaH )KHHCH Kyn ·YIIpaH~H. YJIapHHHr
yMyMHH l\aJIHHJIHrH 5-10 KM raIIa 60pa~H.

S'pTa OCHe~a THHIIIaHHHHr IIIHMOJIHH,MapKa3HH Ba )KaHy6HH I\HCMJIa-
pH~a KeM6pHH ~aBpH~arH reOCHHKJIHHaJIJIap~aIIYKHH)l.HJIap, ~eHrH3HHHr
6oTHI\ )KOHJIapH~a l\aJIHH, KyTapHJIraH )KOHJIapH~a KaMpol\ TynJIaHraH.
I\o30FHcToHHHHr TaJlac TOFH~a, qOT!\oJI~a, TypKHCTOH Ba HypoTa TOFJIa-
pH~a KeM6pHH gaBpH~a J\OCHJI6yJIraH IIYKH ~H Ba MarMaTHK )KHHCJIap
MeTaMop<pH3Mra yIIparaH. AHpHM OJIHMJIapHHHr (AX;Ma~)KaHOB M. 0.,
51cKoBHIIB. B. 1966-1974) 6epraH MabJIyMoTHra Kypa 6y )KOHJIap~arH
KeM6pHH eTI\H3HI\JIapH~a KaJIe~OH TOF 6ypMaJIaHHlllH Ba ByJIKaHH3M 6yJI-
raH.1HrH KYpcaTHJIa~H. By epJIap~a I\YMTOIII , IIIal2aJITOlli, rHJIJIH CJIaHel.l.
Ba MapMapJIap J\OCHJI6yJIraH, yJIapHHHr yMyMHH l\aJIHHJIHrH 500 M ~aH
2800 M raIIa, aHpHM )KOHJIap)l.aaCOCJIH3epepy3HBJIap6HJIaH 4000 M ra 60-
pa~H.

48-§. OP~OBHK ~ABPH BA OPfAHHK ~YHt:.CH
ITa.TJ.eo30H3pacHHHHr I\YFm~aH HKKHHIIH~aBpH 0P~OBHK 1960 HHJIJIap)l.a

CH.1YP~aBp ~aH a)KpaTHJ!~H. OP OBHK )l.aBpH opraHHK ~YHe 1\0JI~HI\JIa-



pHHHHr TapKH6H Ba CTpYKTypacHra Kypa 3 I\HCMra: I\YHH, ypTa Ea IOI\OpH
OPAoBHKKa 6ynHHraH.

Op.n.OBHK .n.aBpH)la opraHHK AYHe KeM6pHi1ra HHc6aTaH 5lXIllH Tapal\-
I\HH 3TraH. ,UeHrH3.n.a ycraH 5lIllHn CYB yCHMnHKnapH Ea I\YPYK.JIHK.n.aycraH
6HpHHlIH TICHnO¢ilTnap l\onAHFH TOTIHnraH.

KeM6pHH .n.aBpHAa AeHrH3.n.a 5lIllaraH 6yFHH Oel\nHna p (TpHJIc6HT nap)
Ba enKa Oel\nHJIap 5lXIllH TapaI\I\HI13TfaH Ea yJIapHHHr 5lHrH TypJIapH nai1.n.o
6yJIraH. OPA()BHK AaBpH.n.a TpHJIo6HTJIap COHH 90 Tara, TypJIapH 1200 Ta-
ralIa eTaAH. MaCaJIaH, Asapnus, MegalaspHs Ba 60Ill.K.anap, IllyHHHr.n.eK
KOBaKHIIJIHJIap, TypT IllYbnaJIH (Map:>KOHnHJIap) J1ap B3 HrHaTaHJIHJIap
x;aM naI1.n.o 6yJIraH (74- pacM).

OP~OBHK .n.aBpH'.n.arunnanlJopMa Ba reOCHHKJIHHaJIJIap. Op.n.OBHK CHC-
TeMaCH eTI\H3HI\JIapHHH 1,'apl\aJIHIllHra 'Kypa nJIaT¢OpMa Ba reOCHHKJIHH3JI-
nap.n.a KeM6pHI1 .n.aBpH.n.a 6yJTraH IllapoHT Op.n.OEHK.n.aBpII.n.ax;aM .n.aBOM
.3TraH. J1eKIIH TIJIaT¢OpMaJIap.n.a .n.eHrH3 60craH TpaHcrpeCCII5l Mai1.n.oHJIap
KeHraI1raH, reOCHHKJIHHanJIapA3 3ca OJIAHH lIyKIIIll (Op.n.OBIIK oXHpIIAa),
KeI1HHlIaJIHK KaJIe.n.oH TOF 6ypManaHHIllw Kyt13I1raH. Op.n.OBHK .n.aBpH.n.a
lllHMOJIHI1 AMepHKa (KaHa.n.a) IlJIaT¢OpM3CHJ.U1 6yTyHJIaI1 cae3 .n.eHDI3
I\OIlJIaI1.n.H Ba TeppHreH (I\YPYI\JIHK) lIyKHH.n.HCH: III a Fan, I\YM, rHJIJIap Ba
IOIlI\a I\aTJIaMnH ox;aKTOillnap X;OCHn' 6YJIa.n.H. EOIllI\a IlJIaT¢OpMamp.n.a
.n.eHrH3 60CHIllH .n.aBOM .3Ta.n.H,¢aI\aT CH6Hpb IlJIaT¢OpM3CHHHHr MapKa3HH
I\HCMHHHrHHa CYB I\OIlnaMaI1.n.H; Pyc IlJIaT¢OpMaCH (MapKa3HI1, IllapI\HI1
I\HCMH.n.aHTaIllI\apH, XHTOH, TapHM nJI3T¢OpMaJIapH.n.a x.aM TpaHcrpeCCI151
6yna.n.H. KeM6pHI1.n.aBp.n.arHra HHc6aTaH I\aJIHHpOI\ (IOQ-500 M) qyKHH.n.H-
na p TyIlJIarrn.n.H.

Qp.n.OBHK .n.aBpH.n.areOCHHKJIHHaJIJIap KeM6pllI1ra HHc6aTaH aKTHBpOI\
6yJIa.n.H. KaJIe.n.OH6ypMaJIaHHIll.n.aH .n."eHrH3OCTH.n.arHeTI\H3HK,JIap KyTapHJIa
6oIllnaI1.n.H. CKaH.n.HHaBH5l' (fpaMIlHOH) 'reOCHHKJIHHaJlHHHHr MapKa3HH
I\HCMH, AnIlaJIalIH reOCHHKJIHHaJIH Ba CaJIaHp-Ca5lH' TOFnapHHHHr 6Hp
I\HCMH KyTap'HJIa 60UIJIaraH Ba KyIl MHI\.n.op.n.a acocmi JIaBa (6a3aJIbT)
I\yI1HJIraH. BYJIKaHH3M 601I1I\a reOCHHKJIHHaJIJIap.n.a x;aM 6yJIraH, JIeKHH
(T5lHIllaH.n.a) 6ypMaJIaHHlIl K3lvipoI\, I\YPYI\JIHK X;OCHJI6yJIMaraH. Ey ep-
nap.n.a KeI1IIHrH CHJIYP, .n.eBOH.n.aBpJIapHAa lIyKHH.n.H 'TYIlJIaHHIllH .n.aBOM
.3TraH.

Op.n.OBHK .n.aBpH.n.a'$TpTa OCHe TeppHTOpH5lCH.n.arH T5lHlIlaHb reocimK-
JIHHanH.n.a lIlapoHT 6Hp XHn 6yJIMaraH. T5lHlIlaHHHHr lIlHMonH.n.a T5lHIllaHb
KaJIe.n.OH 6YPM~JIaHHlIlH 6yJIraH. MapK33HI1 I\HcMH.n.a I\HCMaH, :>KaHy6HH
I\HCMH.n.a.3ca ByJIKaHH3M B3 6ypMaJI3HHlIl 6YJIH6, ·lIyKHH.n.H TyIlJIaHraH. Ey
AaBp eTI\H3HFH T51HlIlaH.n.a eTapJIH .n.apa:>Ka.n.aTeKIllHpHJIMaraH Ba cHnyp
.n.aBpH eTI\H3HFH.n.aH a:>KpaTHJIMaraH. Op.n.OBHK CHCTeMaCH eTI\H3HI\JIapH
lllHMOJIHI1 T5lHIllaH.n.a, KYKlIaToB, Tap6aFaT0I1, !\opaToB.n.a .KYIlPOI\, !\HpFH-
3HCTOHTOFJIapH.n.a,TaJIaC-OJIaTOB, TypKHCTOH Ba LJ:oTI\On (LJ:oBoTacOI1HAa),
!\ypaMa TOFnapH.n.a x;aM YlIpaI1.n.H. Ey :>KoI1JIap.n.aI\YMTOlll, ox;aKToIll, rIlJInH
:>KHHCJIapBa 6a3aJIbT naBaCH X;OCHJI6yJIraH. T5lHIllaHb reOCHHKJIHHaJIH.n.a
Op.n.OBHKeTI\H3HI\JIapH opacH.n.alH ox;aKTOlIlJIap Ba 601I1I\a )l{HHcJ1apHHHr
ypTalIa I\aJIHHJIHrH 6a3anbT JIaBaJIapH.n.aH TalllI\apH 300 M .n.aH 1200 M ralIa
6opaAH. .

74- pacM. I\YHH naJIe030H 3paCH.Ila .IlacT.~a6 51maraH J\aHBClHJIap:
I. Ollennlu! mick Witzi 5chw (E,)i; 2. Paradaxidec bohsmicus Barr (E,); 3, vrthi.s hfalggra~~\~
Dalm (0,); 4) Asaphus expancus Dalm (0,); ~.. Kechol(raptus; 6. PentameruB Rnlg lOW •• '
7. Nolysites Catenularia (5,); 8. Rasttntes langlpwus Parnor (S,)



CHJIyp ,uaBpH :>KHHCJIapH 1835 HHJIJlap,ua AHrJIH5I,ua Y3JlhC TeppHTOpH5I-
CH,ua 5IIllOBIIH l\a,uHMfH CHJIyp l\a6HJIaCH HOMH 6HJIaH aTaJlraH. 1960 HHJI,ua
CHJIyp ,uaBpH Op,uOBHK ,uaBpH,uaH 3:>KpaTHJIraH.

~03HP CHJIyp ,uaBpH eTI\H3HI\JIapH HKKHra I\YHH Ba IDI\OpH CHJIypra
6yJIHHraH; I\YHH CHJIyp (S 1) HKKHTa (J1JIaH,uOBepH, BeHJIOK) 5)pycra, IDI\O-
pH CHJIyp (S 2) 3Ca ¢al\aT 6HTTa J1y,uJIOB 5Ipycra a:>KpaTHJIraH-

CHJIyp ,uaBpH 'OpraHHK ,uyHecH MyKaMMaJI ypraHHJIraH. CyB,ua CyB
5'CHMJIHKJIapH KeHr Tapl\aJIraH 6yJIH6, CO~HJIJIap,ua YCYBIIH nCHJIO¢HTJIHP
nai'J,uo 6yJIraH. ,UeHfH3,lI.a 5IIllOBIIH yMypTI\aCH3JIap OpaCH,ua eJIKa Oel\JIHJIap
(6paXHOnO,uaJIap) Kyn, 3Hr Kyn Tapl\aJIraHJIapH: Pentamerus, Cochidiut
OHJIaCHBa' Atrypa Eospirifer Ba 60Illl\aJIap

~

xapaKTepJIH,uHp.
CHJIyp ,uaBpH,ua Ty,ua-Ty,ua 6yJIH6 5IIllOBIIH TypT IllYbJIaJIH Map:>KOHno-

JIHnJIapH KeHr Tapl\aJIraH. Op,uOBHK ,uaBpHra HHc6aTaH 6yPHH oel\JIHJIap
(TpHJI06HTJIap)· KaMaHH6 CHJIyp ,uaBpH oXHpHra KeJIH6 yJIH6 KeTa,uH. EH-
P HIIH 6yJIH6 6yFHH OeI\JIHJIap,uaH IIaeHJIap Ba MHHr Oel\JIHJIap Ba I\HPI\
oel\JIHJIap I\YPYI\JIHKKa IIHl\a,uH. •

MOJ1JIIDCKaJIapHH HKKH I\Onl\OI\JIHJIap, I\OpHH Oel\JIHJIap THnH,uaH Pleu-
ratamarua Ba Belleropon TypJIapH xapaKTepJIH,uHp.

CHJIyp ,uaBpH ypTaJIapHra KeJIH6 rpamOJIHTJIap :>Ky,ua5IXIlIH Tapal\I\HH
3Ta,uH. MaCaJIaH, Monodraptus, Rositreites, Cyrtodraptus Ba 60Illl\aJIap.

~AM O yJIap CI1JIYP ,uaBpH oXHpH,ua I\HpHJIH6 KeTa,uH. YMYPTl\aJIH ,ueHrH3
xa HBOHJIapH,uaH:ropa i'JJIH6aJIHI\JIap TaMPaCH CHJIyp ,uaBpH oXHpH,ua XOCHJI
6yJIraH rHJIJIH CJIaHeu :>KHHCJIapH,uaHToni1:JIraH.

Ep IllapH 6yHHIIa CHJIyp eTJ\H3HI\JI a'pHHHHr cTpaTHrpa¢HK :>Ka,uBaJIH
rpanTOJIHTJIap aCOCH,ua Ty3HJIraH.

CHJlYP ,uaBpH,uaru nJIaTcPopMa Ba r~o CHHKJlHHaJlJlap. Op,uOBHK ,uaBpH,ua
eyB 60craH KaHa,ua, CH6Hph Ba 6oIlll\a nJIaT¢OpMaJIap CHJIyp ,uaBpH,ua
:>\aMCyB OCTH,ua6yJIa,uH. Ey npouecc Y301\ Bal\T ,uaBOM 3TMaH,uH. CHJIyp
,uaBpHHHHr HKKHHIIH 5ipMH,ll.a reOCHILKJIHHaJIJIap,ua KaJIe,uoH TOP 6ypMa-
JIaHHIllH Ty¢ai'JJIH TOPJIap naH,uo 6yJIa,uH. ITJIaT¢OpMaJIap,uaH KaM CyB
l\aHTa,uH. CHJIyp ,uaBpH OXHpH,ua CH6Hph, XHTOH, lllHMOJIHH AMepHKa Ba
fOH,uBaH nJIaT¢OpMaJIapHHH Kyn I\HCMH I\YPYI\JIHKKa aHJIaHa,uH.

fpaMnHOH (CKaH,uHHaBH5I TOPJIapH) Ba lllapl\HH fpeHJIaH,uH5I reOCHHK-
JIlfHaJIJIapH KaJIe,uoH TOP 6ypMaJIaHHIllH,uaH 6YTYHJIaH I\YPYI\JIHKKa-TOP-
JIHKKa ai'JJIaHa,uH. EYH,uaH TaIlll\apH AnnaJIaIIH reOCHHKJIHHaJIHHHHr 6Hp
I\IICMH Ba CCCP,ua Ca5IH TOPJIapH ~aM IPY TOP 6ypMaJIaHHIllH,uaH KyTapHJI-
raH. lllHMOJIHH T5IHIllaHh reOCHHKJIHHaJIh 06JIaCTH,ua 6Hp l\aTOp opoJIJIap
:>\OCHJI6yJla,ull. ABCTpaJIH5I Illapl\H,uarH
~

reOCHHKJIHHaJIHHHr 6Hp I\HCMH,ua
aM KaJIe,uoH TOP6ypMaJIaHHill ,ua.BpH,uaTOP XOCHJl6yJIa,ui1:. .

lllyH,uaH I\HJIH6 CHJIyp ,uaBpH,ua yTraH ,uaBpJIapra HHc6aTaH TOP 6yp-
MaJIaHHIll, MarMaTH3M npouecc.lapH KynpOI\ 6y.lraHH yIIyH I\YPYI\JIHKJIap
opaCH,ua Ba IIeKKa I\HCi-1H,uaTOPJIap naH,uo 6yJIa,uH. feoCHHKJIHHaJIJIap XH-
c06Hra nJIaT¢OpMa :>\a:>KMHKeHra5I,uH. HaTH:>Ka,ua :>KOHJIap,uarH Ta6HHH
reorpa¢HK IllapoHT y3rapa,uH. Ey reocHHKJIHHaJIJIap,ua CHJIyp ,uaBpH OXH-
plf,ua HHpHK 65'.laKml CHHHI\ :>KHHCJIapKYI1POI\ ~OCHJI 6yJIa,uH.

ITJIaT¢OpMaJIap,ua reOCHHKJ1HHaJIra HIlc6aTaH KaMpOI\ IIyKHH,uH :>KHHC-
JIap TynJIaHa,uH, acocaH I\YMTOIll, rH.1J1H :>KHHCJlap Ba I\HCMaH o~aKToill
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6yJIa)l.H CHJIyp )l.aBpH oXHpH)l.a JIaryHa eTI\H3HK.JIapH rHnc, Ty3 Ba
,\OCHJI

a
¢OH)l.a~H l\a3HJIMa.nap TynJIaHraH. AHpHM :>Koi'JJIap)l.a¢OC¢OPHTJIH

~OIllH~H'KJIapXOCHJI6yJIraH (,UHecTp )l.apeCH ypTa OI\HMJIapH)l.a).
eTI\KaJIe)l.OH TOP 6ypMaJIaHHlIlH Ba ByJIKaHH3M npouecc"H HaTH:>KaCH)l.aI\Y-

~

JIHKKa aHJIaHraH reOCHHKJIHHaJIJIap)l.a py)l.aJIH ¢OH)l.aJIH l\a3HJIMaJIap
~~~JI 6yJIraH, :>KyMJIa)l.aH:TeMHp, MHC, I\YPPOlIlHH, HHKeJIh, xpOM (YpaJl),

C'HM~~Jl~ a~~~~01;KH3HI\JIapH SpTa OCHe T6PJIapH)l.a, ~bHH T51HIllaHb
OCHHKJIHHaJIH)l.a 5l~lIlH ypraHHJIraH. EOlIll\a reOCHHKJIHHaJIJIap Ka6HS Ta OCHe)l.a xaM KaJIe)l.OH TOP 6ypMaJIaHHlIlH 0I\H6aTH)l.a ~HJIYP ,uaBpH

I1H H)l.a ByJIKaHH3M KeCKHH TyC oJIraH. MaCaJ ~H, lllH~OJlHH T51HlIlaH)l.a
o PaTOB TaJIac OJIaTOBH 30HaCH)l.a IIyKHlIl 6yJIH6, IIyKHH,uH :>KHHCJIae
~.olaH 6~pra aCOCJlH Ba ypTa aCOCJIH JIaBaJlap 0l\H6 IIHI\K.aH.· )1\aHy6HH
;51HlIlaHb reOCHHKJlHHaJlH CHJlyp )l.aBpH)l.a HKKHra-3apa¢1Il<;,H )l.apecJ!HHHr

~6H Ba IllHMOJIHra a:>KpaTHJlraH. lllHMOJlHH I\ CMH)l.a IIYKHH)l.~Jlap)l.aH
)Ka::TOJIHTJIH I\yMTOlIl, rHJlJlH :>KHHcJIap :>\OCHJI6yJIraH, )KaHy6HH I\HCMH-
r~ MOJlJlIDCKa IIHPaHOI\JlH o~aKTOlIlJIa p opacH)l.a ~a p:>KOI-InOJIHDJIH, 601Il

)l.el\JlH eJIKa OeKJIH OpraI-IH3MJlap I\OJ1)l.HFHyIIpaH)l.H. "
o 1\ 'HH CHJl AaBpH)l.a EOHCyI-I MaccHBH)l.a IIyKHlIl 6yJlraH Ba lIly )l.aBp

y 6" JIrYaPI-I6ypMaJIaI-IHlIl oKH6aTH)l.a HHTpoaHTHKJIlII-IaJIb lIlaKJIJIap
oXHpH)l.a Y ,).

" a HmaI-I. ()KaI-Iy6HH HypOTa, OBMHH3aToP. "
KyT I6I\OPH CI1JIYP )l.aBpH)l.a 5iI-Ia 'lyKlIlil )l.aBOM 3Ta)l.H, TYPKH~TOI-I-OJIOH,
3apa¢1Il0H-OJIOH 30I-IaCH)l.a (Mopry3ap)l.a :>\aM) TepPHr

6

eH 'lyKHI-I,uHJIap
" C JI aBpHHHI-Ir OXHpH)l.a KaJIe)l.OH TOP ypMa.1aI-IHIllH)l.aH

TynJIaI-Ia)l.':,·n H
6y

"JIYaPn~ neI-IrH3 'leKHHa)l.H. CHJlyp eTI<H3HFHHHHr l\aJfHHJIllrH
TOPJIap naH",O ",n, '" ) , ~ .. n HrH3" " 3000-4000 M (TypKHCTOH TOHI )l.aH 0P1HI\, cae3 ",e
aHpHM ~OHJlae)l.a "1000-1200 M HH TalIlKHJI 3Ta)l.H.
6yJIraH eKH KyTapHJIraH :>KOHJlap)l.a .

50-§. )J.EBOH)J.ABPH BA oprAHHK i)J.YH!:.CH

,UeBoH )l.aB H eTKH3HI{.1apH CHJJyP )l.aBpH,uarH.rJapra HOMOC eTa)l.H Ba
YCHM./IHK xaM~ xaH~oHOT 1\0JJ)l.HK,JJapH6HJIaH ¢apl\ !\AHJJa)l.H.,UeBo~ I-IOM~

e~KH3HK'JIa HHH 6HPllHlJH MapTa aHHK,JlaraH HrJIlI51)l.arH ,I-J,~BOH
lIly )l.aBp A-. , .~, naH 0 "HHraH n eBOH CHC1eMaCHHH6I1pHH'lJ:! 6yJI1I6,
1Illlp rpa't,.'lIU·H HOMn",,;' . ,I-J, E 3 ,,"-
1839 HHJJ'1 P. 11. MyplJHCOH Ba A. CH)l.:>KHBHKJIapaHlIK,.TIara~. TI\H H.,_

o

KOJI HKJIapHHH 5iXlIlH CaKJJaHraI-lJ'lHrH Ty¢aHJIH naJIeOH

~~~~r~~p ~~a;::pH'H :HH~ 'lerapaJJa6 65'JlH~1Ba ~pyc.'lapra" a)1{paTraI-IJIap.
,UeBoH CHCTeMaCHylJ 6yJIHMra 6yJlHHraH: I\YH~ )l.eBOH, ypTa na IDI\OP~

)l.eBOH. 1\yHH )l.eBOH3 Ta 5lpyera, ypTa Ba IDI\QpH 6yJIHMJJapH 2 Ta)l.aH 5IPYc

ra a:>KpaTHJIraH. . u " "
Ey naBpna opraHJ1K )l.yHe 51Ha)l.a MypaKKa6JIalilraH. H,yHH naJIe030H

•..••. '" '" .." urH neBoH naBpHra KeJIraH)l.a
3paCHna 51lIlaraH opraHHK )l.yHeHHHr KynlJHJln '" '" " "

'" "60 K Typ 30T xaHBOHJIap naH)l.O
I\HpHJIH6 KeTa)l.H, yJIapHHHr y~HHra 1Il ,a.., '", U rHH
6VJIanH J AHHHKca 6y .uaBp)l.a YCHMJlHK )l.yHecH Ty6)l.aH )3rapa)l.H. H,)

J "'~ • " ID""OpH )l.eBoH)l.a nJIa-
)l.eBOH)l.anCHJIO¢HTJlap 51XlIlH pHBO:>KJIaHa)l.lI,ypTa Ba.,

h

"
YH, I\HpK 6yFHHJlHJIap, nanopTHHKJlap Ba HHX,05iTMypaKK.a6 YCHMJlHKJIa:
xaM naHAo 6yJIa)l.H. DanopoTHHKJraP BaKH,1H)l.aHarc ~ptens IDISOPH,ueBO
Jia ycraH CHJlYP )l.aBpH,ua )l.eHrH3)l.a 5l1IlaraH YMYPTl\aCH3 )\allBOH.1ap)l.aH

". xaTTO 30TJlapH KaMa5lnH 6ab3H.'lapH KllPHJlH6 Ke-
Kyn'lHJlHK TypJlapH Ba . '" , .



TaJI.H.Maca.laH, KOBaK HlIJ1HJlap )j{YJI.a Katlla~lH6 KeTaJI.H, yHH )"pHHra TypT
WYb.'laJ1H MaP)j{OH rrOJ1HrrJ1apJI.aH CyathJphy 11urn, HKKa HwallJI.HraHJJa p-
JI.aH Calceola KyrraHJI.H. EJ1Ka oeK;J1H MOJ1J1IOCKaJ1apl<aMaHJI.H.JIeKHH Spi-
riferidoe Ba Rhynchonelleidae OHJlaCH KeHr Tapl\aJ1aJI.H. By OH.la 30T.lapH
IOI\QpH JI.eBOH(D3) JI.aBpH eTK;H3HFHHH aHHI<;.10BlIHTypH X;Hc06.1aHaJI.H.

J].eBoH JI.aBpHJI.a60w OeK;J1HMOJI.lIOCKaJIap,'!.aH aMMOHHTJIap KyrraHJI.H,
yJlapJI.aH Manticdelras, Tirnanites, Clyrnenia TypJIapH xapaKTepJIHJI.Hp.

J].eHrH3JI.a HWOBtIH 6yFHH oeK;J1H.lap (TpH.l06HTJIap) K;HpHJIH6 KeTaJI.H,
yJlapJI.aH <paK;aTPhacops TypH caK;.laHH6 K;o.lraH. J].eHrH3).1.a ).I.eHrH3 nlflpa-
THKoHJlapH x;aM HWaH).I.H, Maca.laH, CupressJerinJs. BYFHH Oel\J1HJ1ap).l.aH
K;YPYK;JIHK).I.aHlliOBliH 60WJIaHFHlI x;aWapOTJIap rra!1).1.06yJIraH.

YtlIYPTl\aJIH.'lap ).I.eBOH).I.3BpH).I.aHXWH TapaI<;K;HH3TaJI.H. IOK;OpH CHJIyp
).I.aBpHJI.aHwaraH TOFaHJ1H6aJ1HI<;JIap).l.aHHHrH TYP: K;aJIK;OHJIHBa aKyJIaCH-
MOH 6aJ1HI\Jlap KeHr TapI<;aJIaJI.H.J].eBoH ).I.aBpH).I.aHKKH XHJI Ha<pac OJ1YBliH
6aJIHK;J1apJI.aHcyBJI.a Ba K;YPYK;JI.aHlilOBliH x;aHBOHJ1ap KeJIH6 lIHI\I<;aH.

)];eBoH )l.aBpHJI.aru nJIaTepopMa Ba reOCHHKJIHHaJlJIap.J].eB0H ).I.aBpH
60wJlapH).I.a ep 103aCH).I.aKeM6pHHralia 6YJIraH I<;YPYI\J1HKJIap).l.aHTalliK;apH
KaJ1e).l.OHTOF 6ypMaJ1aHHWH Ty<paHJ1HX;OCHJI6yJIraH IWPYK;JIHKJIap rraH).I.o
6)'J1a).l.H.By I<;YPYK;JIHKaCOCHHHKaJIe.uOHTOF 6ypMaJIapH.uaH X;OCHJI6yJ1raH
I<;yHH rraJ1e030H KpHCTaJ1J1H)I<.HHcJlapHTaWKH.13Ta.uH. J].eBoH~aBpH 60lliJIa-
pHJI.a reOCHHKJ1HHaJWap 6HpMYHlIa I<;IlcK;apraH, I<;YPYK;JIHK (rrJIaT<popMa)
3ca KeHraHraH. .

SipTa Ba IOl<;OpH.ueBOH.uaBpH.uarH rrJIaT<popMaJIapHH I<;HCMaH, 6ab3HJIap-
HH 3ca )j{yMJ13.uaH, XHTOH rr.1aT<p0pMacIiHH 6YTYHJ1aH CyB 60cMaH.uH. WH-
MomIH AMepHKaHHHr (KaHa.ua rrJ1aT<popMacH), )l<aHy6H-Fap6HH Ba· WHMO-
mIll I<;HCMI1HH3ca CyB 6oca.uH. fOH.uBaHa (A<ppHKa, ABCTpamUI, IKaHy6HH
AMepHKa) rrJIaT<popMaCH.ua aCOC&:1 I\YPYK;J1HK 6yJ13.uH. By KaTTa I<;YPYI<;-
J1HKHHHr <paK;aTAMa30HKa .uapecH x;aB3aCHHH, A<pPHKaHHHr'lllHMOJ1H-Fap-
6HHH Ba ABCTpaJ1HH rrJIaT<popMacHHHHr WHMOJ1HHH 6Hp 03 CyB 6oca.uH.

J].eBoH .uaBpH OXHpH.ua KyrrllHJ1HK rrJIaT<popMaJ1~p.uaH .ueHrH3 K;aHTa.uH
Ba yJ1ap I\YPYK,J1HKKa aHJ1aHa 60WJIaH.uH, 6ab3H 6Hp.'lapH.ua (Pyc rrJ1aT<pop-
MacH.ua) J1aryHa uiapoHTH By)j{y.ura KeJIa.uH Ba l<yJI eTK;H3HFH TyrrJIaHa
60wJIa ~I.uH.

J].eBoH .uaBpH.ua Pyc rrJ1aT<popMacHHHHr )j{aHy6H-Fap6H qyKa.uH. BYHH
J].oHeu.K 60nIFH .ue6 aHTHJ1a.uH. BOTHK;.uaY30K; ~aK;Tfaqa (TowKytlmp, x;aTTO
rrepMb .uaBpHraqa) K;aJ1HHJ1HrH6Hp Hella KM Ke.laJI.HraH KytlmpjIH qyKHH.uH-
JIap X;OCHJI6yJ1raH. BOTHI\, lIeKKaCHJI.am lIYI\yP ep epHI<;J1apHJI.aH6a3aJIbT
JIaBaCH lIHK;H6 I\YHHJ1raHJ1HrH xapaKTepJIH.uHp.

J].eBoH ,ll,aBpHHHHr m<;J1IIMHHXWH ypraHH.1MaraH, JIeKHH WYHra K;apa-
tllalI, 6y .uaBpJI.a lIyKKaH I<;H3H.l paHr JIH ImpHK 6yJIaKJ1H lIyKHH.uHJIap 60p-
J1HrH, )KaHy6HH A<ppHKa.uaH TOrrHJIraH My3JIHK eTI<;H3HI<;JIapH,ep lilapH.ua
HCCIiK;HK;J1HMJIHBa COByl<;HI\JIHMJ1HMI1HTal\aJIap 6yJ1faHJIHrHHH Kyp-ca'ra.uH.
J].eBoH .uaBpli,'!.a Ka.le.uoH TOF 6ypMa.laHHwH.uaI! X;OCHJI 6y.lraH TOPJIap
etllHpHJIraH Ba MaTepHKHH CyB 60craH )j{011JIap lIeKKaCHJI.a i'IHpHK 6yJ1aKJIH
)l(HHC: WaFaJ1TOW, K;yMTOW, fHJI KyrrJ1a6 ;-;;OCHJI6yJIraH. CyB K,aHTHiliH HaTH-
)l(aCH.ua .ueBOHOXHpH.ua K;YPYI\.'lIlKJI.a TY3, rHrrc Ba KyMHpJ1H )l(HHCJ1ap X;o-
CHJ16yJIraH. Maca.laH KY3Heu.K YpB3aCH WHMO.1HwapK;l1.uaru Bap30c Ba
Wrre1l6epreH OpOJIH.uarH, THMaH K;aJ1K;OHH.uaru KyMHp KOHJlapH IllyJ1ap
)l(YMJIacH.uaH.ulip. fHrrc, OW 1'Y3H Ba KaJ1HH TY3H KOHJ1apHHH Pyc rrJIaT-

¢OpMaCH.ua, YKpaHHa lIyKMaCI1.ua, BeJIOPyccHH,u.a X;OCHJ16yJ1raHH (PoMHa,
I1CKOli KOHJIapl1) xapaKTepJII1JI.Hp. By TY3 KOHJIapH YCTI1.ua1\aTTo Ty3 rYM-
6a3.1apH.X;OCHJI 6yJIraH. J].eBoH .uaBpH.ua CyB 60craH rrJIaT<popMaJIap.ua
oxaKTOIll, MepreJ1b, rHll )l(HHcJlapH K)'rr.la6 X;OCHJI6yJIraH. AflHl1l\ca YpaJI
o ~,'!.ll 6JTIIFHJI.a qyKHW rrpOu.eccH aB)I(Hra lIHI<;I<;aHBa 6y ep.ua 6HTYMJIH
o~aKTOIllJ13P, He<pTbcaI<;JIOBliH)l(HHCJ1ap X;OCHJl 6YJ1raH, lIyHOHlIH, BOJIra-
YpaJl He<pTJ1H06J1aCTH wy.TJap )l(yMJ1acH.uaH.uHp. By ep.ua He¢Tb .ueBOH,
TOlllK)':'1HP Ba rrepMb .uaBpH eTI<;H3HJ<;JlapHopacH.uaH OJ1HHa,'!.H.TaTapHC-
TOH, BJIllI<;HP.uHCTOH, TIepMb wa;-;;pH sa 60IllI<;a )l(OHJIap.uarl1 x;aM.ua WHMO-
ml{l A~lepHKa rrJIaT<popMaCH).I.arH He¢Tb x;aM .ueBOHJI.aBpH.ua 1\OCHJI6yJIraH.

J].eBoH .uaBpH.ua IOI<;OpH CHJIyp.uafli !eOCHHKJIHHaJIb wapoHT ~aBoM
3rraH. KaJle.uoH TOF 6ypM3JIaHHIllH.ua KyTapH.1Mac.uaH J<;OJIraH )l(OHJIap:
Maca.laH, fap6HH EBporra, Arrrra.'IallH, YpaJl-THHwaHb reOCHHKJIHHaJIJIa-
pH;J,aqyKHw.uaBoM 3rraH Ba J<;aJIHHJII:rH6Hp Heqa 100 M KeJIa.uHraH tIyKHH-
.uH.lap X;OCHJl6yJ1raH. By r~ocHHKmIHa.'lb 06JIaCTJ1ap.ua acocaH l<;aJIHH Ba
IOnl\a l<;aT.laM.'lH KyJI paHr, J<;opa paHrJUl o x;aKTOIll, .uOJIOMHT, .uOJIOMHTJIH
oxaKTOlll, MaTepHK tIeKKaCHll.arH lIyKMqJIap.ua 3ca K;yMTOIll, rpaBeJIHT, wa-
Fa'mow Ba I<;HcMaH .rraHJI.o 6yJIraH rHJI )l(HHCJIapH K;aJ1HHJ1HrH6Hp Heqa
100-1000 M ra eTraH. By eTl<;H3HI<;JIapJI.a.ueBOHll.aBpH.ua 5lWaraH opraHHK
lI.YHeHHHr )l(Yll.a Kyrr J<;o.'l.uHJ<;JIapHHHXWH caJ<;JlaHraH. u

SipTa OCHe.ua a HHHJ<;ca THHwaHb reOCHHKJIYI~aJIHH!!Hr )KaHy6HH Ba
MapKa3HH KHCMHJI.aKaJIe.uoH 6ypMaJ'laHHIllH.uaH KeHHH qyKHili 60WJ1aHa.uH.
J].. B. HamiBKHH, 0.11. CepryHKoBa .Ba H. 11. l1IllHa3apOBJIap )KaHy6HH
B)"KaHToB, TYPKHCTOIl-OJIOH TOP TH3MaCHHHH~ WHMOJ1HBa Fap6H.ua, !\O-
paTOB WHMOJIHJI.aKeHr TapJ<;aJIraHJI.eBOH.uaBP!'l eTK;H3H1<;JIapHHHTeKWHpraH-
JIap. By )l(ol-lJ!apJI.a acocaH O)\aKTOili K;HCMaHrHJIJIH CJIaHeu. Ba IllaFaJITOIll-
JIap X;OCHJl6yJlraH, yJIapHH 6Hp J<;aTopMax;a.1J1HHropH30HT Ba CBHTaJIapra
a)l(paTll.1JfaH. J].eBoH JI.aEpH eTK;H3HFH 1Il0)\HMapJI.oH, Cyx, l1c<jJapa cOHJlapH
Opam1Fll.ua TYPKHCTOH TOFHHI1Hr WHMOJIHlr K;HCMH.uaKyrr ylipaHJI.H. By
ep.n:aox;aKTow I<;aTJIaMJ1apHopaCHJI.aH .ueBOH.uaBpH eTI<;H3H'FHeWHHH Hc60T-
J10BqH MOJUlIOCKaJIap J<;OJI.uHFHTorrH.'lraH, J].eBoH JI.aBpH.ua BaK;TH-BaK;TH
6~waH JI.eHIH3 OCTHJI.a6a3aJIbT JlaBaJ1apH tIHI<;H6 TypraH, yJIap.uaH .uHa6a3
Ba CrrHJlHT Ty<jJJIH J<;YMTOiliJIap KyrrpoK; (!\opaliaTHp 30HaCH.ua En CymoH
YBallc TOFH.ua) yllpaH.uH. WymIHr.ueK, .ueBOH.uaBpH.uam uK;yMTOW,ox;aKTOllI,
.u.0.l0MlfT.1H oXaKTOWJIap 3apa<jJliloH, O.10H, )\HCOp Ba Y36eKHcToH Fap6H-
.uam HYPoTa,' TOM.uHTOF, I\YJI)I(YI\ToF.lap.ua x;aM yqpaH.uH. )\03HprH BaI<;T-
.ua ep 103aCH.ua yqpaH.uHraH .ueBOH eTJ<;H3HI<;JIapHHHHrK;aJIHHJ1HrH x;aMMa
)l(ollLl.a 6HD XH.l 3Mac, 500 M .uaH 4500 M ralIa 6QpaJI.H. 3P03HH HaTH)I(aCH.ua
IOBH.1H6 KerraH )l(O~IJlap.ua 200-300 M .uaH oW:-'laHJJ.H.

!\Ylm Ba )'PTii JI.eBOH.uaBpHJI.a)KaHy6HH THHIllaHb )l(aHy6H.uarH )\lICOP
Ba Fap6H.uam CyJ1TOH YBaHc TOPJIapHHHHr 6Hp J<;HCMHK;YPYK;J1HK6yJIraH.
lilYHL\all I\HJ1H6 .ueBOH JI.aBpH.ua THHwaHb reOCHHKJIHHaJIH.ua KylIJIH TOF
naii.uo 6)'.lHIll rrpOu.eccH 6yJ1MaraH. 3rreHpO!eH x;apaKaT Ty<jJaH.1H JI.eHrH3
OCTll ceKHH-aCTa lIyKKaH, 6ab3aH 6Hp 03 KyTapHJlraH.

51- §. KAPSOH (TOllJl(S'MHP) ~ABPH BA OprAHHK ~YHECH.

TOIllKYi\IIIP .uaBpH eTJ<;H3HJ<;JlapHJI.aTOIllK)'MHp KOHH Kyrr YliparaHJ1HfH
yqYH WYHL\all HOM 6epHJlraH, TIepMb, IOpa, 6yp, rraJIeoreH .uaBpJ1apHJI.a
x;aM TOiliKYMIlP KOHJIapH Kyrr yqpaHJI.H, JIeKHH TOWKyMHp JI.aBpH.uaHTorrH..a-

16--2743 241



raH KyMHp CmpaTJlH 6yJlraHH ylJyH x.03HpralJa llly HOMy3rapMaH 1\0Jl)l.H-
pHJlraH. .

TClllK)MI1P )l.aBpH eTl<.H3HK.JlapHCTpaTHrp2¢H5ICH 51XlllH )'praHHJJraH,
aHHHI\Ca COBeT I1TTH¢OK.I1)l.aylJ 6yJ1HMra 6yJ1HHH6, x.ap l\aHCH 6YJ1Hl\l51PYC-
Jlapra 3)KpaTHJlraH . .uyHe 6yv.HlJa TOlllKyMHp )l.aBpH eTI\H3HI\JlapHHH CTpa-

THrpa¢HK 6YJlHHHlllH yMyMHH 6I1pJ1I1K)l.aK.a6YJl K.I1J1HHMaraH.MacaJlaH:
CCCP)l.a ylJTa, Faj:.6HH EBpOna)l.a Ea AMepHK3)l.a 2 6YJ1HMra 6yJlHHraH
(38- )Ka)l.BaJl).

IOI)OPH TOWKyMHp
C3

OpeH6ypr C30
riKeJlb C3g
KaCHMOB Cak

IOI)OPH TOWK)'MHP
C2

:Y'pTa TOWKyMHp
C2

MOCKOB CzT
50wl)f1p,:\ C28

K,YHfI TOWKyMllp
C1

TOlllKyMHp )l.aBpH eTI\H3HI\JlapHHH 6yH)l.aH aHHI\ 51pycJlapra a)KpaTH-
JlHlllH llly )l.aBpHHHr YCHMJlHKBa x.aHBoHoT )l.yHecHHH 51XlllHpHBO)KJ1aHHlllH-
ra 60FJlHI\)l.Hp. TOlllKYMHP )l.aBpH)l.a )l.eHfH3)l.a Ba I\YPYI\JlH)l.a YCHMJlHKBa
x.aHBOHJlap TypH KeHr T3pK.aJlraH Ba yJlapHHHr 51lllalll lllapOHTH aHHI\JlaH-
raH, Ep lllapHHHHr llly )l.aBpH HI<'JlHMMHHTaK.aJlapHra a)KpaTHJlraH.

TOlllKYMHP )l.aBpH eTK.H3HI\JlapH Ba KyMHp l\aTJlaMJlapH opacH)l.a cal\-
JlaHH6 I\OJlraH YCHMJlHKJlap )l.eHrH3 cox.HJlJlapH)l.a lJylJyK CYBJlH KyJlJlap
6YJlraHJlHrHHH KypcaTa)l.H. AHpHM )l.apaXTCHMOHy3yH 6YHJ1H yCHMJlHK-
JlapHH KeHr Tapl\aJlraHJlHrH KyMHp X.0CHJl6YJlHlllH)l.a KaTTa POJlb yHHaraH.
MacaJlaH, LepidodEndron, Sigillaria TypJlapH TOlllKyMHp Ba nepMb )l.aBp-
JlapH yqyH xapaKTepJlH)l.Hp. ByH)l.aH TalllI<.apH K.HPI\ 6yFHHJlH )l.apaXTJ1ap-
)l.aH - KOJlOMHT, YPYFJlH nanopOTHHKJlap (fOH)l.BaHa)l.a) Glossoptersi Ba
Gangomopteris Ba 60llll\a TypJlapH ycraH. 4ylJyK CyB x.aB3aCH)l.a 51llll1Jl
CyB yTJla PJf KeHr Ta pal\l\H H 3TraH, y Jla p I\OJl)l.HFH)l.aH eHyBlJH CJlaHeU Ba

. Conponelli KyMHp X.OCHJl6yJlraH.
TOlllKyMHp . .naBpH )l.eHrH3JlapH)l.a yMypTl<.acH3 x.aHBOHJlap rpynnacH

KynlJHJlHKHH TalllKHJl I\H.'raH, 6yJlap)l.aH eJlKa Oel\JlH MOJlJl!OCKaJlap, Map'
)KOH nOJlHnJlap, raHHOTHT.,ap)l.Hp.
. EJlKa Oel\~H MOJlJl!OCKa.,ap)l.aH KynpOI\ npO)l.yKTH)l.Ba cnHpH¢epH.llJlap
OHJlaCH TOlllKyMHp )l.aBpH ~aMMa 6YJlHMJlapH ylJyH xapaKTepJlH)l.Hp. Maca-
JlaH, Prcduetus (Plaitifera) meso lobus (C1t), Prcduetus (Gyigantopro-
ductus) gigantus (C1V), PrcJuetus (Didyoclostus) Semireticulatus (C1),

Spirifer tornocenesis (C1 t), Spirifer (Cheri~tites) mosguenis (C2) sa
60llll\aJlap (75- pacM).

75- p.acM. IOl)oprr rraJleo30HIla llacTJIa6 HwaraH x;aHBOHJIap I)0JIJtHfH:
I. SPI-ifer
4. G' • anOSsofi vern (D.); 2. Tymanites acutus Alus ID)' 3 S"f
hern,g(pn)toproductus e-iganteus Sow (0,); 5. Choristites mos~~ens'is ~~~he(rpt)?r6nocOe~StiS1kOt':'(TO,);

1 • 1, • Ie yo as 15" SC-

TYPT WpH)l.aH _ OYb.,a~H Map)K ~ nomm.,ap.ll.aH - Lonsdaleia sa 6::>wl\a XHJIJIa-
TOW"' chaetetas Ba ~ynngopora l\lHCO.' 6)'.,a OJIa.llH. Baw oel\JIHJIap

KYMHp )l.aBpH)l.a Kyna5l.llH, YJIap~aH 6HPHHQH 6yJIHO I\YPYI\JIHK.II.a
16* •



51IIIa H,1I.I1raH (IllI1JII1I\I\YPT) X11JIJIa pl1 na H,lI,O 6y JIfaH. CO,lI,,lI,a(51KKa x,yMaH-
P aJII1) ,lI,eHf113 x,ap.BOHJIapl1,lI,aH Hl1pl1K q:opaMI1HI1¢ep (¢Y3YJII1HI1,lI,) Jlap
xapaKTepJII1,lI,l1p. EYFI1H oel\JII1JIap,lI,aH ,lI,eHfli3,lI,a 6ab3}1 611p TypJIapl1 cal\-
JIaHI16 I\OJIraH, MaCaJIaH, I\I1CI\I1If6al\aCI1MOH OCTpaKO,lI,JIap. KYPYI\JII1K,lI,a
6yFI1H OeKJII1JIap, K,I1PI\ oel\JIap, yprl1MIfaKJIap Ba 60Illl\a x,aIllapOTJ!ap
Kyn 6YJIfa·H. MacaJIaH, HI1HaIfI1, l\YHFI13, CYBapaK Ba 6oIlll\aJIap l{eHr Tap-

KaJIraH.
, YMYPTl\aJII1 J\ai1BOHJlap,lI,aH ,lI,eHr~3,lI,a acocaH ~aJJI1:;'JIap, aKyJIaCI1MOH

TOFaHJII1 Ba HI1X,05lT CY5IKJII1 x,aK,I1l\11116vaJII1I\~ap Kyn 6yJIraH.lliyHI1Hr,lI,eK,
TOIllKYMI1P ,lI,aBpl1 oXl1pl1,lI,a I1JIOHJIap \I,aI1,lI,O6YJI.!'aH Ba cyB,lI,a ¥M,lI,a I\YPYI,\-
,lI,a 5I1ll0BIfI1 CTerOUe¢aJIJIap 5IIllaraH. YpTa OCl1e,lI,a x,aM 6y x,aI1BOHJIap l\OJI-
,lI,I1HI T5IHIllaHb TOFJIapl1,lI,aH KynJl36 TOnUJIraH Ba IllyHra l\apa6 YJIa~mlHr
51IIIa III IllapOI1TI1HI1 ypraHI16 :X,OCI1JI6yJIraH eTI\113111\JIapHI1 KeHMa 6YJlJIM-

JIapra Ba rOpl130HTJIapra aMpaTI1JIraH. .
TOlllKyMUp .naBpu.naru nJIaT¢OpMa Ba reOCUHKJIUHaJIJIap. E~ Tapl1XH

TOIllKYMI1P ,lI,aBpl1,lI,a nJIaT¢OpMa Ba reOCHHKJII1HaJIJIap,lI,a KeCKI1H y3rapHlll-
JIap 6yJIraH. <POH,lI,aJII1 l\a3HJIM~, TOF 6ypMaJIaHI1IllI1, ByJIKaHI13M Ba l\Y-

HPYI\JII1K X,OCI1JI6y JII1IllI1 611JIaI-I YTfaH ,lI,aBpJIa p,lI,aH ¢a P l\ I\ ~a,lI,H.
TOIllKYMI1P ,lI,aBpl1,lI,a [epueI-I TOF 6ypMaJIaHI1IllH.n.aH I\YHH)l.~rH reOCHI-I-

KJII1HaJIJIap KyTapHJII16 nJIaTepopMaJIapra 5YIllI1JIraH: Fap6Hl-I EBpona.n.a

PeHH, Cy.n.eT Ba 60lllK,a TOFJIap, 111I1MOJII1H AMeplIKa.n.a AnnaJIaIfI1, lllap-
KHH ABCTpaJII151.n.a Y 3JIbC TOFH, CCCP .n.a YpaJI -T 5I~lllaHb reOCI1HKJI~I-laJI-
JI'apl1. Ey reOCI1HKJIHHaJIJIap,lI,a ypTa Ba lOKppH ~OIllKYMHP ,lI,aBpH.n.a IfyKHIll,
KyTa pHJJHIll, BYJIKaI-lH3M npoueCcJIa pH KyIfJIH 6yJIraH. ~y MOHJIap.n.a My.n.a

Kyn MHl\,lI,Op.n.a ox,aKTOIll, rHJIJIH CJIaHeU, l\yMTOIll, IIIa FaJITOIll, aJIeBpOJIHT
eTI\113HKJIapH X;OCHJI 6yJIraH. BY.'lKaHH3M npoUeCCH,lI,aH aCOCJJH JlaBa (6a-
3aJIbT), ~Op.n.OH MHHCJJap.n.aH KBapUJIH nop¢Hp, ¢eJIb3HT, nopqlI1p Ba rp~-
HO.n.1IOpHT HHTpy3HBJIapH X,OCHJI 6YJIraH.

v
OJIaT¢OpMa 06JI~CTJIapH,lI,a K~-

nl1~Ifa KOHTHHeHTaJI eTI\H3HK,JIa p X,OCHJI6yJIa,lI,H, aI1HHl\ca KyMHpmI MHHv
JIap x,aMMa l\YPYI\JIIIKJIap .yIfyH x~paKT.epJIH.n.Hp. MaCaJJaH, Pyc, lllHMo-
JII1H AMepHKa,CH6Hpb, XIITOH, 'EylOK EpIITaHll51 nJIaT¢OpMaCll,lI,a x;aM
KYMIIP X,OCHJI 6y JIraH. YMyMaH ypTa TOIllKYMIIP ,lI,aBpll.n.aH 60IllJIa6 ep
lO3aCll YIfTa Hl\JJIIM MIIHTal\aCllra: llKKHTaCI1 ypTaIfa Ba 6HTTaCll llCClll\
MIIHTal\ara 6YJIIIHa,lI,1l. 1OI\opH TOIllKYMHp,lI,a [OH.n.BaHa nJIaT¢OpM~CI1,lI,a
My3 eTI\1l311I,\JJapH X;0CIIJl 6yJIraHll Ba aHpllM MofIJlap,lI,aH TOnHJIraH yCIIM-
JIIIK ~OJ].n.llFll 6y ep.n.a HI\JIHM HJIRI\ 6Y~raHJIHrH,lI,a~.,lI,aJJOJIaT ?epa,lI,ll.

OJIaT¢OpMaJIapHH ,lI,eHrH3 60craH Mol'lJIapH,lI,a cae3 . .n.el-lr1l3 e}ISll.311I\JJa-

pHra XOC lOnl\a l\aTJIaMJJll ox,aKTOIllJIap X,OCHJI 6yJIraH .. ~YH,lI,aH eT~H3H~
JIap nJIaT¢OpMa 6HJI~H reOCllHKJIlIHaJIb Iferap~CH,lI,arH IfyKKaH M~llJIap~
My.n.a l\aJIH!i 6yJIH6 KYMHP, He¢Tb, ra3 X,OCllJI 6y~YBIfll x,aB3a-ra allJIaHra J;
Pyc Ba lllHMOJIHH' AMepl1Ka nJJaT¢opMaCH,lI,a eTK,H311K,JIap l,\aJJIIHJJllr

300 M ,lI,aH 1200 M ra eTa,lI,l1. v v 6 i1-
[eOCIIHKJII1H>aJIb 06JIaCTJIap.n.a KyTapHJIIIIll,. IfyKHIll Kyn MapTa~a I\a

TapllJI1l6 TypraHJIllrl1 yIfyH cae3 ,lI,eHr1:l3eTI\H311Fll, IfYI\YP .n.eHrH3 eT1\1l31lF~
611JIaH KyMllpJIll KOHTIIHeHTaJI eT1\1l3111\ ByJIKaH MI1HCJIapll 611JIaH aJIMaIllII

'H1l6 X;OCHJI 6yJIraH. . ,+. Ma-
TOIllKyMHp 'er1\1l3HFll Pyc n;~lT¢OpMacH,lI,a Kyn, C1l6l1pb IlJIaT't'0p II

CI1,lI,a KaMpol\ Tapl\aJIraH. XIITOH Ba [oH.n.BaHa nJIaTepopl\WJIapll lOl\(~l_
TOIllKYMIIP .n.aBpl1,lI,a I\YPYI\JIHKK3, aHJIaHa,lI,ll. [eOCI1HKJIIIHaJIJIap,lI,a
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Blll\ca YpaJI- T5IBIllaHb reOCIIBJ{JIIIHaJIll,lI,a) 6y ,lI,aBp eT1\1l311Fll KeHr Tapl\aJI
raB, K.8JII1HJIllfll 611p HeIfa 100 M .n.aH 4000 M raIfa 6opa.n.ll. ,UeBoH .n.aBpll
OXl1pll.n.arll ,lI,eHr1l3JIapHll (recCIIHKJII1HaJIJIap.n.a) IfyKlUllll Ba Cae3JIaHIIIllll
KyUI1 TCIllKYMl1p,lI,a X;8M ,lI,aEOM 3T~,lI,I1. T5IHlllaHb reOCIIHKJII1HaJIb 30HaCll,lI,a
T€KTOHI1K x.apaKaT Ea IfYKIIH,lI,ll TynJIaHlllll IllapolITll 611p XllJI 6yJIMaU,lI,1l.
Ai1Hlll\ca I\YBII TCIllKYMllP ,lI,aBpn,lI,a T5IHlllaHHIIHr ypTa'Ba MaHy611H 1\1lCMll
IfyKa,lI,ll, aupllM MOHJIap.n.a aCOCJIll ypTa JIaBa OTllJI1l6 Iflll\a,lI,ll . (05lcou).
l.{oTl\oJI-KypaMa 30H3Cll,lI,a rllJIJIll oX,aKTolll Ba I\YMTOIllJIap Kyn X;0ClfJl
6YJIraH OI1CKOM, l.{OTI\OJl TOFJJaplf~ani eTl\lf3lfl\JJap,lI,a opraHlfK ,lI,yi-le I\OJJ-
,lI,lll\JIaplf 5IXlllll caK,JJaHraH.

T5IBlllaHHlfHr ypTa K,IlCMH,lI,aK.yiill Ba ypTa TOIllKYMllplI,a IfYKlfH.n.ll Tyrr-
JIaHlJID Kynpol\ 6yJJa,lI,H, :m8Hy6rOK..n.a sca 6y ,lI,aBp,lI,8H 60IllJJa6 TOF K:yTa-
pIIJI3 QCIllJJal\,lI,H. v'

1OI\OPll TOIllKYMHP ,lI,aBpll,lI,a KyIfJlll [epueH 6YpM8J1aHHllllf,lI,aH IllI1MOJllfH
Ba I\HcMaH ypTa J5IHlllaHb reOCIIHKJllfHaJllf I\YPYI\JlI1KKa aHJlaHa,lI,ll. )I(aHy-
611H T5IHlllaH,lI,a x;aM TYPKlfCTOH-OJlOH 30HaCI1HI1Hr MaHy6lfH I\IlCMlf K:yTa-
pl1JIll6 IllIIM0J111H I\lfCMlf IfyKa CCIllJJaH,lI,l1 Ba K,aJ1lfH I\YM, TIIJll\lfcMaH ox,aK-
TOIII , IllaFaJ1 MI1HCJla plf TynJlaHa,lI,lf.

lOK,oplf TOIllKYMlfP ,lI,aBpH,lI,a Kana Ba LJYI\YP ep epl1l\Jlaplf :tKOHJlalllraH
(KopaIfaTl1p 30Haclf) :tKOHJlap,lI,a, 5IbHll reocHHK~HHaJlJJap IfeKKaClfHlfHf
IfYKIIIllH Ty¢aBJllf 6y epra T5IHlllaHHIIHL ypTa Ba )I{aHy6HH l,\lfcMlf,lI,aH KeJJ-
THpraH MOJlJlac eTK,H2HK,JJapH TyrrJl3H3.n.H. Ey :tKoJ'j,lI,aypTa Ba lOl\Oplf TOIll-
KyMlfp ,lI,aBpll eTE,H3I1FI1HlfHr J\3JIHHJ1Hrll 1800-4000 M ra eTa,lI,lf. KypaMa
TCFJlapll fap6H.na lOE,OpH TCIllK)MIIP .n.aBpH,lI,a KeHrKyJl, KyM6eJl ep epHFll,

mapJ\lf,lI,a TaJJac-<PapFoHa, TYPKlfCTOH Tom IllllMOJ1H,lI,a )KaHy611i1 <PapFO-
Ha IfYI\YP ep eplfFlf naJ'j,lI,O 65'Jla,lI,1l Ea yJJapHlfHr Fap611 Ba IllIlMOJllf-Fap6lfi1
1\1lCMll Ify Ka.n.ll. E p epHl<,Jlapl1 ,lI,OHMOx;apaKaT,lI,a 6YJlraBH,lI,aH KYIfJJlf ByJJ-
KaH1l3M n poueCCll pyH 6epa,lI,ll. EyHra lOJ\OpH TCIllKYMI1P, rrepMb ,lI,aBpll,lI,a
X,OClfJl 6y J1raH l.{OTJ\OJI-KypaMa 30HaCH,lI,arlf MarMaTIIK :tKlfHCJJap KOMrrJleK-
CIIHlf KypcaTIIIllMyMKI1H. YMyMaH, MarMa1I1K :tKIIHCJlap aH,lI,e3HTJ1lf ,lI,aUlfT,
,lI,lfa6a3, .n.l;Ia6a3Jflf nopeplIplIT Ba KBapUJJH rrOfepHpHT, epeJ1b3lfT Ba yJJapHYIHr
TyclJoreH (ByJ1KaH KyJ111, IllaFaJI, l\yM eTK,1l3HI\)JIarll X.OCH.n6y.n.raH. Mar-
MaT1I3M [epUlfH 6ypMaJlaHlfill ,lI,aBplfHHHr OXlfplf,lI,a T5IHlllaHb reOCIIJ:lKJlII-
HaJlll,lI,a :tKy.n.a KyIfJIlf 6yJJYI6, CYBHlfHr K,aUTIIIllHra Ba TOF Tlf3MaJIapIIHIIHf
X,OClfJl 6y Jlll IIIIIra ca6a6 6y JlraH. YpaJJ Ba 60IllE,a reOCIIHKJlIIHaJlJIa p Ka6Il
T5IHlllaH,lI,a X.aM TOIllKYMlIP ,lI,aBpH,lI,a MarMaTIIK :tKIIHCJJap,lI,aH HOp,lI,OI-IJla-
BaJJap Ba lfHTPY311B :tKIIHCJlapHIIHr 6aTOJlIIT Ill3KJJJJaplf X;OCHJJ6yJlraH.

52- §. nEPMb .n:ABPH (P) BA OPfAHHl( .n:YHfCH

OepMb ,lI,aBplf (OefMb ry6epHaclf HOMil 6lfJJaH aTaJlraH, 1841) 6yJIlfM-
JIapra a:tKpaTlfJJraH: I\YHlf (PI) Ba lOl\OPH rrepMb (Pz). OepMb eTJ\lf3IlFll
acocaH YpaJJ TOFll,lI,a 5IXIllI1 ypraHliJIraH -Ba 5IpyCJJapra a:tKpaTlfJJlf6, yJlap-
ra M3~aJlJllfH HOMJJap 6epl1JJraH.

nepMb erK,H3HI\JlapHHI1 Ea opraHHK J\OJl,lI,H1<,JJaplfHlfypraHI1Ill 6y ,lI,aBp-
,lI,a l\YPYl\JlHK,lI,a 5lIllaraH x;aHBOHJJap Ba YCI1MJllfKJJap 5lXIllll Tapal\l\llH
3naHJIHrHHH KypcaTa,lI,H. S'CHMJ1I1KJJap I\OJl,lI,lfFH 6y ,lI,aBp HK,JJHMll YTfaH
~aBPAarlf,lI,aH lfCCHI\ 6YJIraHJ1l1rH,lI,aH ,lI,aJlOJJaT 6epa,lI,H.

nepMb ,lI,aBpl1 x;aUBOHJIapH,lI,aH CYB,lI,a-I\YPYl\JlIIK,lI,a 5;llllaraHJIap Ba cy.n.-



paJIH6 IOpyBlJHJIap pHBO)KJIaHa)l.H J\aM)l.a yJIapHHHr fmpTI\HlJ XHJIJIapH naK-
)1.0 6yJIa)l.H. I\YPYI\JIHK)l.a 6YFHH OeI\JIHJIap, J\alliapOTJIap Tapal\I\HH 3Ta-
)l.H. CYB)l.a TOFaHJIH 6aJIHI\JIap KaMaH)l.H, yHH ypHHHH CyHKJIH 6aJIHI\JIap
~raJIJIaH)l.H .

TOlliKyMHp )l.aEpH)l.arH yCHMJIHKJIap PI )l.aBpH)l.a HHa)l.H Tapal\I\HH 3Ta-
)l.H. 101\0pH(P2) nepMb )l.aBpHra KeJIH6 MeSOSOH 3paCH)l.a ycraH YCHMJIHK-
JIap)l.aH aHpHMJIapH naH)l.O 6yJIraH. MaCaJIaH, ypyFJIH YCHMJIHKJIap)l.aH
HHHa 6aprJIHJIap, COroBHHKJIap Ba rHHrKO)l.OlliJIap ycraH (Nalchia,
Woltia Ba 6ollil\aJIap).

Ep lliapH)l.a yCHMJIHKJIapHH ysrapHlliHra ca6a6 HI\JIHMHHHr KOHTH-
HeHTaJI 6yJIHlliH)l.Hp, lJyHKH naJIeOSOH OXHpHra KeJIH6 Ep lliapH)l.a reo-
CHHKJIHHaJIJIap I\YPYI\JIHKKa aHJIaHH6, nJIaT¢OpMa)l.aH CyB l\aihraH.

DepMb )l.aBpHHHHr HKKHHlJH 6yJIHMH)l.a )l.eHrH3)1.arH Map)KOHJIHJIap Ba
cOMa J\aHBOHJIap ysrapH6 yJIapHHHr HHrH TypJIapH naH)l.O 6yJIraH.
EJIKa oel\JIHJIap)l.aH npO)l.yKTH)l.JIap, cnHpH¢epH)l.JIap, cO)l.)l.a J\aHBOHJIap-
)l.aH lliBarepHHa Ba ¢ysyJIHHaJIap xapaKTepJIH)l.Hp. Balli oel\JIHJIap)l.aH
aMMOHH)l.eH rpynnacH (MaCaJIaH Medlicottia TypH) xapaKTepJIH)l.Hp. lly-
lJyK KyJIJIap)l.a I\HCI\HlJ6al\acHMOHJIap KeHr Tapl\aJIraH. DepMb )l.aBpH OXH-
pH)l.a IOMlliOI\ TaHJIHJIap, Map)KOHJIHJIap, 60lli oel\JIHJIap Ba 60llil\aJIap-
HHHr KynH I\HpHJIH6 KeTa)l.H,. ¢al\aT 6a'b3H 6Hp HaMyHaJIapHrHHa cal\JIa-
HH6 1\0JIa)l.H. By 3ca naJIeOSOH OXHpH)l.a Ep lliapH)l.a I\YPYI\JIHK HHa
KynaliraHHHH, HI\JIHM Y3rapraHH1tH KypcaTyBQH )l.aJIHJIJIap)l.aH VH-
pH)l.Hp.

nepMb .lI.aBpH)l.arH nJIaT¢OpMa Ba reOCHHKJIHHaJlJIap. D~PMb )l.aBpH
repUHH TOF 6ypMaJIaHHII,! )l.aBpHHHHr OXHpH 6yJIH6, ep 103aCH)l.a KeCKHH
ysrapHlliJIapHH 103ara KeJITHpraH. naBp 6011IJIapH)l.a TOlliKyMHp )l.aBpH)l.a-
rH J\aMMa reOCHHKJIHHaJIJIap cal\JIaHraH, JIeKHH yJIapHHHr reOJIOrHK TySH-
JIHllIH Ba peJIbe¢H 6HpMyHlJa y3rapraH, )l.eHrH3JIap CaeSJIalliH~, OpOJI Ba
HpHM opoJIJIap J\OCHJI 6yJIraH. Ba'b3H reOCHHKJIHHaJIJIap - AnnaJIalJH,
Fap6HH EBpona, lIlHMOJIHli THHllIaHb I\Hcl\apa 6011IJIali)l.H. By J\OJI nJIaT-
<:popMaJIap)l.a J\aM pyH 6epa)l.H, H'bHH CyB l\aflTHllIH (perpeccHH) 6yJIa)l.H,
HXJIHT I\YPYI\JIHKJIap 103aCH)l.arH 60THI\JIap)l.a KyJIJIap KynaH)l.H. ByH)l.ali
llIapoHT aHHHl\ca nepMb )l.aBpHHH HKKHHQH HpMH)l.a Pyc nJIaT<:popMacH,
YpaJI, THHllIaHb, I\o30FHCTOH reOCHHKJIHHaJIJIapH)l.a KeHr Tapl\aJIa)l.H.
DepMb OXHpH)l.a EBpona reOCHHKJIHHaJIH ypHH)l.a Ba Pyc nJIaT¢OpMaCH)l.a
JIaryHa wapoHTH 6yJIH6, rOJ\ CyB l\aHTHllIH, rox; CyB 60CHllIH Ty¢aHJIH eT-
I\HsHI\JIap KOHTlmeHTaJI Ba )l.eHrHS eTI\H3HFH 6HJIaH aJIMallIHHH6 TypraH.
By naHT)l.a lIlHMOJIHH AMepHKa Ba Bpa3HJIHH nJIaT¢OpMaJIapH J\aM I\YPYl\-
JIHKKa aHJIaHraH (76- pacM). DJIaT¢OpMaJIap)l.a Kyn JIaryHa eTI\HSHI\JIapH
OpaCH)l.a ow TySH, rHnc, KaJIlfH TySJIapH TynJIaHa)l.H. Tys KOHJIapH Pyc
nJIaT<:popMaCH)l.a (COJIHKaMCK KaJIHH TyS KOHH), lIlHMOJIHH AMepHKa)l.a Ba
Fap6HH EBpOna)l.a (repMaHHH)l.a) Ba 60llil\a )KOHJIap)l.a X;0C!1JI 6yJIraH.

CH6Hpb nJIaT¢OpMacH)l.a HJIH.I\ HI\JIHM 6yJIraHJIHrH ca6a6JIH TyHryc-
Ka)l.a KaTTa I\YHFHP KyMHp KOHH rraH)l.o 6yJIraH. ByH;ll.aH KOHJIapHH DelJopa-
)l.a Ba KysHeUK)l.a J\aM KypHI.U MyMKHH. YpaJI 6HJIaH Pyc nJIaT<:popMacH
lJerapaCH lJyKH6, 6y ep)l.a )l.eHrHS eTI\HSHFH J\OCHJI 6yJIraH, yHHHr opaCH)l.a
He¢TJIH l\aTJIaMJIap Kyrr, J\OSHp 6y ep)l.a He¢Tb KOHJIapH TOrrHJIraH. He¢Tb
KOHJIapH lIlHMOJIHH AMepHKa 6HJIaH ArrnaJIalJH reOCHHKJIHHaJIH lJerapa-
CH)l.a J\aM J\OCHJI 6yJIraH.
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paJIl16 IOpYBllHJIap pHBO)l{JIaHa.n.H2\aM.n.ayJIapHHHr fmpTI\Hll XHJIJIapH nai1:-
.n.o 6yJIa.n.H. I\YPYI\JIHK.n.a 6yFHH OeI\JIHJIap, 2\alliapOTJIap Tapal\I\HH ::na-
.n.IL Cy~.n.a TOFaHJIH 6aJIHI\JIap KaMaH.n.H, yHH ypHHHH CyHKJIH 6aJIHI\JIap
3raJIJIaH.n.H.

TOlliKyMHp .n.aBpH.n.arl1yCHMJIHKJIap Pl.n.aBpH.n.a HHa.n.HTapal\l\Hi1: 3Ta-
.n.H. IOI\OpH(P 2) nepMb .n.aBpHra KeJIH6 Me3030H 3paCH.n.a ycraH yCHMJIHK-
JIap.n.aH aHpHMJIapH mm.n.o 6yJIraH. MaCaJIaH, ypyFJIH yCHMJIHKJIap.n.aH
HHHa 6aprJIHJIap, corOBHHKJIap Ba rHHrKo.n.olllJIap ycraH (Nalchia
Woltia Ba 60llil\aJIap). '

! Ep lliapH.n.a yCHMJIHKJIapHH Y3rapHlliHra ca6a6 HI\JIHMHHHr KOHTH-
HeHTaJl 6yJIHlliH.n.Hp, llyHKH naJIe030H oXHpHra KeJIH6 Ep lliapH.n.a reo-
CHHKJIHHaJIJIap I\YPYI\JIHKKa aHJIaHH6, nJIaT<p:>pMa.n.aH CyB l\aHTraH.

DepMb .n.aBpHHHHr HKKHHllH 6yJIHMH.n.a .n.eHrH3.n.arH Map)l{QHJIHJIap Ba
co.n..n.a 2\aHBOHJIap y3rapH6 yJIapHHHr HHrH TypJIapH naH.n.o 6yJIraH.
EJIKa OeI\JIHJIap.n.aH npo.n.YKTH.n.JIap, cnHpmpepH.n.JIap, co.n..n.a2\aHBOHJIap-
.n.aH lliBarepHHa Ba <py3yJIHHaJIap xapaKTepJIH.n.Hp. BOlli oel\JIHJIap.n.aH
aMMoHH.n.eHrpynnacH (MaCaJIaH Medlicottia TypH) xapaKTepJIH.n.Hp. 4y-
llyK KyJIJIap.n.a I\HCI\Hll6al\aCHMOHJIap KeHr npl\aJIraH. DepMb .n.aBpH OXH-
pH.n.

a
IOMlliOI\ TaHJIHJIap, Map)l{OHJIHJIap, 60lli Oel\J111J1apBa 60llil\aJ1ap-

HHHr KynH I\HPHJ1H6 KeTa)l.H, <pal\aT 6ab3H 6Hp HaMyHaJIapHrHHa cal\J1a-
HH6 1\0JIa.n.H. By 3ca naJIe030H OXHpH.n.a Ep lliapH.n.a I\YPYI\JIHK HHa
KynaHraHHHH, HI\JIHM y3rapraHHHH KypcaTyBllH .n.aJIHJIJ1ap.n.aH 6H-
pH.n.Hp.

nepMb 1I.aBpH.n.arH nJIaT<p0;>Ml Bl reOCHHKJIlIHaJIJIap. DepMb .n.aBpH
fepUHH TOF 6ypMaJIaHHlli .n.aBpHHHHr OXHpH 6yJIH6, ep 103aCH.n.aKecKHH
y3rapHlliJIapHH 103ara KeJ1THpraH. naBp 60lliJIapH.n.a TOlllKyMHp ,lI.aBpH.n.a-
rH 2\aMMa reOCHHKJ1HHaJ1J1apcal\J1aHraH, JIeKHH yJIapHHHr r!=OJIOrHK Ty3H-
JIHlliH Ba peJIbe<pH 6HpMyHQa y3rapraH, ,lI.eHrI13J1ap Cae3JIalliH6, OpOJI Ba
HpHM opoJIJIap 2\OCHJI 6yJIraH. Bab3H reOCHHKJ1HHaJIJIap - AnnaJIallH,
Fap6HH EBpona, lllHMOJIHH THHlliaHb I\Hcl\apa 60lliJ1~H.n.H. By 2\OJI nJIaT-
¢opMaJIap.n.a 2\aM pyH 6epa.n.H,· HbHH CyB l\aHTHlliH (perpeccHH) 6yJIa.n.H,
HXJIHT I\YPYI\JIHKJIap 103aCH.n.arH 60THI\JIap.n.a KyJIJIap KynaH.n.H. ByH.n.

aH

lliapoHT aHHHl\ca nepMb .n.aBpHHH HKKHHllH HpMH.n.a Pyc nJIaT<p0pMacH,
YpaJI, THHlliaHb, 1\030PHCTOH reOCHHKJIHHaJ1JIapH.n.a KeHr ·Tapl\aJIa.n.H.
DepMb OXHpH.n.a EBpona reOCHHKJ1HHaJIHypHH.n.a Ba Pyc nJIaT<p0pMacH.n.a

JIaryHa lllapOHTH 6yJIH6, rD2\ cyB l\aHTi1lliH, r02\ CyB 60CHlliH TY<P
aHJIHeT-

I\H3HI\J1ap KOHTHHeHTaJI Ba .n.eHrI13 eTI\H3HFH 6HJIaH aJ1MalliHHH6 TypraH.
By naHT.n.alllHMOJIHH AMepHKa Ba Bpa3HJIHH nJIaT<popMaJIapH 2\aM I\ypyl\-
JIHKKa aHJIaHraH (76- pacM). DJ1aT<p0pMaJIap.n.a Kyn JIaryHa -eTI\H3HI\J1apH
opacH.n.a Olli Ty3H, rHnc, KaJ1HH Ty3JIapH TynJ1aHa.n.H. Ty3 KOHJIapH Pyc
n.laT<popMacH.n.a (COJIHKaMCK KaJIHH Ty3 KOHH), lllHMOJ1HH AMepHKa.n.a Ba
Fap6HH EBpona.n.a (fepMaHHH.n.a) Ba 6oI..l.U\a)l{OHJIap.n.a 2\OCHJI6yJIraH.

CH6Hpb nJIaT<popMacH.n.a HJ1HI\ HI\J1HM 6yJIraHJIHrH ca6a6JIH TyHryc-
KaAa Kana I\YHFHP KyMHp KOHH naH.n.o 6yJIraH. ByH.n.aH KOHJIapHH Deqopa-
.n.

a
Ba KY3HeUK.n.a 2\aM KypHlli MyMKHH. YpaJI 6HJIaH Pyc nJIaT<popMacH

qerapaCH qyKH6, 6y ep.n.a .n.eHrI13eTI\H3HFH XOCHJI6yJIraH, yHHHr opacH.n.a

He<pTJIHl\aTJIaMJIap Kyn, 2\03HP 6y .ep.n.aHe<pT~ KOHJIapH TonHJIraH. He<p
Tb

KOHJIapH lllHMOJIHH AMepHKa 6HJIaH AnnaJIallH reocHHKJIHHa,lH llerapa-
CH.n.a2\aM 2\OCHJI6yJIraH.
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TIepMb .n.aBpl1.n.aY'pTa .n.eHrH3 aTpoqm.n.arH I\YPYI\JIHK.n.a Ba yHHHr :>KaHy-
6HH I\HCMH.n.aTpOnHK HI\JIHM ·6yJIraH. MaCaJIaH, EBpOna :>KaHy6H, X;HH.n.HC-
TOH, XHTOii Ba yHHHr :>KaHy6H-WapI\H.n.arH :>KOHJIapwyJIap :>KyMJIaCH.n.aH-
.n.Up. Ey :>Ko!1JIap.n.a)\OCHJI 6yJIraH O:x;aKTOlliJIap OpaCH.n.a UCCHI\ UI\JIUMJIH
.n.eHrH3...n.a51lliOBqH Map:>KOHnO.1Hn.lapH Kyn yqpalliH Ba I\YPYI\.lHK eTI\H3H-
FH.n.a aHpHM I\UpHI\ 6yFHHJIH .n.apaXT.'lap, nanOpOTHHKJIap 1\0JI.n.HFH.n.aH
KyMHp KOHJIapH naH.n.O6YJIl1lliH XapaKTepJIH.n.Hp.

TIepMb .n.aBpH.n.areOCHHKJIHHaJIJIap.n.a,{re~~HH TOF 6ypMaJIaHHWH.n.aH)
ByJ1KaHH3M Ba TOF 0.1.n. 60THI\.lapH By:>Ky.n.ra Ke.lraH. HH:X;05lTyJIap qyKHH-
..D.HJIap6H.'1aH Ty.1H6 .n.aBp OXHpH.n.a I\YPYI\JIHKKa aH.'1aHraH. MaCaJIaH, An-
naJIaqH, Fap6HH EBpOna, YpaJI-T5IHWaHb reOCHHKJIHHaJIJIapH 6ypMaJIa-
HH6, .n.eHrH3 l\aHTHWH.n.aH KeHHH KaTTa I\YPYI\JIHK :X;OCHJI6y JIraH, yHH
A H rap H .n.a MaTepHrH .n.eHHJIa.n.H.lKaHy6H~1 I\HCMH.n.a (A¢pHKa, X;HH-
AHCTOH, ABcTpa.'1H5I, )I(aHy6HH AMepHKaHHHr 6HpJIawyBH.n.aH) 5lXJIHT
I\YPYI\JIHK r 0 H .n.B a H a :X;OCHJI6yJIa.n.H. reOCHHKJIHHaJIb 06JIaCTJIap.n.a
}<ynpol\ .n.eHrH3 ¢a~H5ICH: o:x;aKTOW, rHJ1, I\YMTOlli l\aTJIaMJIapH :X;OCHJI6YJI-
raH, yJIap opacH.n.a :>Ky.n.aKyn MHI\.n.op.n.aHOp.n.OH3¢¢Y3HB, HHTPY3HB Ba
8COCJIH MarMaTHK :>KI1HCJIap:X;0CI1JI6yJIraH. MaCaJIaH, TYHrYCKa.n.a (Fap-
DHH CH6Hp.n.a) 1,5 MJIH.KM

2
Mail.n.oHra aCOCJIHJIaBa l\yHHJIraH. Ey JIaBa ep

epl1FH.n.aH qHI\I\aH 6yJIH6 opaCH.n.aH Kyn O.'1MOCKOHJIapH TOnHJIraH. By
ep.n.a O.lMoc.n.aH Tallil\apH HHKe.ilb, nJIaTUHa, MHC Ba Te~1Hp KOHJIapH :x;aM
6op.

WyH.n.ail I\HJIH6 TIepMb.n.aBpH.n.a Ep TapHxH.n.a 3HrilHpHK rep~HH TOF
DypMaJIaHHlliH HaTH:>KaCH.n.ailHpHK TOF.lap 3aH:>KHpH :X;OCHJI 6yJIa.n.H Ba
:X;03HprH 3aMOH I\YPyl\.lHKHHHr aco.cH WaKJIJlaHa.n.H. Ep wapH.n.arH elli

e

reOCHHKJIHHaJIJIap :x;aMMaCaJIaH, Kop.n.HJIbepa (WHMOJIH}I AMepHKa WapI\H),
BepX05lH Ba' Y'pTa .n.eHrH3 reOCHHKJIHHaJIJIapH :x;aM :x;apaKaTra KeJIa.n.u.
rep~HH TOF 6ypMaJIaHHWH Ba By.rlKaHH3M HaTH:>KaCH.n.aYpaJI, T5IHWaHb,
KY3H ~K~O"laToBH, O.'1Toil TOFJIapH Ba 6y TOF.lap.n.arH I\HMMaTJIu. ¢OH.n.aJIH
~a3HJIMaJIap By:>Ky.n.ra KeJIraH. u

TIepMb .n.aBpH eTl\H3HI\JIapHHH YpTa OCHe.n.aypraHHw 11. B. MylliKeToB
Ba r. POMOHOBCKHH.n.aBpH.n.aH60lliJIaHraH. .

Y'pTa OCHe.n.a nepMb eTI\H3HI\JlapHHH cTpaTHrpa¢HK 6HpJIHrHHH aHHI\-
Jlalli Mal\ca.n.H.n.aTowKeHT.n.a naJIeOHTOJIOrJIap KeHralliH.n.a (1959) 6y .n.aBp
eTI\H3HI\JIapH l\yilH.n.arHqa l\a6yJI I\HJIHI;l.n.H: I\YHH (PI) 6yJIHM, 6y yqTa:
K,opaqaTHp (lliBarpHHJ1}I); Y.1YF (napa¢Y3YJIHI!aJIl1) Ba Ky6apraH.n.HH
ropH30HTJIapHra a:>KpaTHJIraH. . .

IOI\0pH nepMb HKKH ropH30HTfa: MYPF06 (HeolliBarpHHaJIH) Ba TIOMHp
(pyxoHeJIJIaJIH) ra 6y.'1HH.n.H. TIepMb eTI\H3HFH.n.aH TOnHJIraH yCHMJIHKJIap
1\0JI.n.HFHHHaHHI\.law.n.a T. A. CKHcTe.l~ Ba A. Ma:x;cYMoB.JIap :x;aM KaTTa
HlliJIap I\HJIraHJIap.

~

r1epMb eTI\H3HFH Y36eKHcToH TeppHTOpH5ICH.n.a KaM
'Tapl\a.rrraH, I\YHH I\HCMH 101\0pH TOWKyMHp eTI\H3HFHra HOMOCeTa.n.H. 101\?-
pH nepMb eTI\H3HFH I\yPYI\.lHK.n.a Tyn.'1aHraH 6y.'1H6, HHpHK 6yJIaK H qy-
KHH.n.u.irap.n.aH(I\H3H.l paHr.1H) H6opaT. TO:>KHKHCTOH.n.a.n.eHrH3.n.aTynJIaH-
raH nepMb eTI\H3HFH KeHr Tapl\a.lraH. r10MHp Ba napB03 TOF.'1apH.n.ayJIap-
HHHr l\aJIHHJIHrH 1500-2000 M ra 6opa.n.H.

hepMb .n.aBpH eTI\H3HFH T51HlliaHb reocHHKJIHHaJIHHH :>KaHy6H I\UCMH
K,opaqaTUp qyKMacu.n.a: .:y.laHKo·l, rY30H, Wyp06, Ma.n.ureH Ba 6ollil\a
:>KOHJIap.n.aKOHTHHeHTaJI erl\u3HI\.n.aH. TalliKHJI TonraH. TapKu6u.n.a I\YMTOIll,
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rUJlJlH I\YMTOW, rpaBeJIUT, u;aFaJi I\U~MaH lOnl\a l\a!JlaMJIH o:x;aKTowJlap
6y.'1H6, :x;aHBOH1\0JI.n.uFHra 6oH. By :>KOHJIap.n.anepMb eTl\u3uFHHHHr l\aJIHH-
.1HTH 300-350 M raqa 60pa.n.u. 40TI\OJI-K,ypaMa 30HaCH.n.a nepMb .n.aBpH.n.a
KyqJIH BYJIKaHH3M 6yJIraH. HaTH:>Ka.n.aAJIH3ap, Ol\cOI\OTa, MHHrTYI\YM
,napecu 101\0pU O\uMH.n.a PaBawTH.n.a TY¢JIH WaFaJITOW, TY¢J1H I\YMTOlli,
aJleBpOJIHT, HOp.n.OH, ypTa JIaBa :>KHHCJIapH KeHr Tapl\aJIraH, K,aJIHHJIH.:-
rH 390-800 M ra 60pa.n.H.

Y'36eKHcToH.n.a nepMb .n.aBpH eTl\H3Hl\JIapH YCTlOpT (WoxnaxTa, Te-
POHl\Y.n.YI\) .n.a I\YMTOW aJIeBpoJIHTJIap.n.aH H60paT 6yJIH6, l\aJIHHJ1HrH 6Hp
Heqa 10M HH TalllKHJI 3Ta.n.H.

53- §. ME3030ff 3PACH (Mz)

Me3030H HOMH Me30 - ypTa Cy3H.n.aH OJIHHraH 6yJIH6, 030H - :x;aeT,
HoHH ypra :x;aeT 3pacH .n.eMaK.n.Hp. u

Me3030ii 3paCH Ep TapHxH.n.a Y3Hra XOC re?rpa¢HK llIapO.~Tra 3ra 6y-
JIH6 eMHpHJIHIll npoueCCJIapH MY:X;HM POJIb yHHaraH. nape CHCTeMaCH
HX~H pHBO:>KJIaHraH, KyJI, 60TI\0I\JIHKJIap, qyqyK CyB :x;aB3aJIapH BY:>Ky.n.ra
KemaH. Me3030H 3paCH.n.a 6ypMaJIaHHIlI.n.aH AMepHKa.n.a ~op.n.H,:lIbepa,
OcHe.n.a BepX05lH-KoJIHMa, CHXOT3-AJIHHb I\YPYI\JIHKJIapH naH.n.o 6YJI!aH .
K,YPYI\JIHKHHHr 601lll\a :>KOHJIapH.n.a3neHporeH .~apaKaT .n.OHM 6YJIH6
TypraH. Me3030H 3paCHHlIHr llIapOHTH illY· 3pa eTI\H3HFH.n.aH TOnHJIraH
:x;aHBOHBa yCHMJIHK 1\0JI.n.HI\JIapHra J\apa6 aHHI\JIaHraH. .

Me3030H 3pacH acocaH yq .n.aBpra 6YJlHHa.n.Ul: 1. Tp~ac(T.) 2. IOpa (J)
3. Byp (K). X;ap l\aHCH .n.aBp Ma:x;aJIJIHH6yJIHMJIapra 6YJI~HHIlIH.n.~H Talll-
J\apH yMyMl\a6yJI ~HJIHHraH CTpaTHrpa¢HK 6HpJ}HKKa Kypa •.I\YHH.n.arH-
qa.n.Hp (39- :>Ka.n.BaJIral\apaHr).

54- §. TPHAC ,lJ.AB~H (T) BA OPfAHHI( ,lJ.YHI:.CH

Me3~30H 3paCHHHHr 3Hr 6HpHHW .n.aBpHTpHac eTJ\H3HI\JIapHHH 1834
HHJI.n.a HeMHC OJIHMH AJIb6epT ytI oyJIHMra: oJIa-6YJIa I\YMTOIll, qHFaHol\JIIl
o:x;aKTOIll Ba KeHnepra 6yJIraH. X;03HptH Bal\T.n.a TpHac .n.aBpH eTI\H3HFH'
x;aMMa I\YPYI\JIHKJIap.n.a l\a6yJI I\HJIHH:-aH CTpa~Hrpa¢HK 6HpJIHK aCOCH.n.a
a:>KpaTHJIa.n.H(39- :>Ka.n.BaJI).J1~KHH, aHPuHM:>KOH~.ap.n.au5lpycJIapra Ma:x;aJI-
JIHH HOMJIap 6epHJIraH. BYH.n.aH :X;OJIHHYpTa OCHe.n.aKypHIlIHMH3 MYMKHH.
X;HCOPTOFH :>KaHy6H.n.aI\YHlI TpHacHH XOHI\a CBlna, :>KaHy6HH <DapFOHa.n.a
.Ma.n.HreH, fy30H TOFH.n.alOJ\OpH TpHac eTI\u3HFH K,al\lHw60IllH .n.e6 HOMJIaH-
raH.

TpHac .n.aBpH OpraHl!K .n.YHecH nepMb .n.aBpH.n.arHra lIHc6aTaH aHqa
5'3rapraH. J1eKHH 6y .n.aBp eTl\H3HFH opacn.n.a nepMb .n.aBpH.n.arH aHpH r
5'CU},lJIHK Ba xaHBOH TypJIapH.n.aH CaJ\JIaHraH.'1apH yqpalI.n.H. .

Y'CHMJIHKJIap.n.aH I\YPYI\JIHK.n.a KynpOI\ enHI\ YPYFJIHJIapHH 6yJIHIlIH,
qyHOHqH, HHHa 6aprJIHJIap, carOBHHKJIap, rHHrK.n.OWJIap Ba nanopOTHfIK-
Jlap KeHr TapJ\aJIraHJlHrH xapaKTepJIu.n.Hp. u u

By .n.aBp opraHuK .n.YHecH J\YPYI\JIHK.n.a Ba cYB.n.a yCHMJIHK Ba_ :x;aHBOH-
JlapHHHr 51HrHTypJIapHHH 51XIlIH pHBO:>KJIaHraHJIHnI 6HJIaH ,!3a CyT 3MH3yB-
qHJIapHHHr 6HPHHqH BaKHJIJIapH KeJIJI6 qHl\l\aHJIHnI 6HJIaH yTraH .n.aBpJIap-
.n.aHKeCKHH <paPI\ J\HJIa.n.ILMaCaJIaH, cy.n.paJIH6 lOpYBqHJIap.n.aH KaJITaKeCaK-
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rpynna 1(,l~aBP CHCTeMa)[ I
-

E}\JIHM 51pyc (acp)

-
)laTCK K~d
MaaCTpHXT K2m

IOI\OPIl 6yp K2

Ka~maHCK K2cp
CaHTOH K2st
KOHb5lK K2ch

Byp

TypOH K2t. CeHOMaH K2Cm

K AJlb6 Klal

K,YUH 6yp K1

Am KIOP
BappeM K1br
fOTepHB K1h

,

BaJlaH)I{HH K1v
BeppHac Kib

N::E; BOJira (THTOH) (Jav¥ t)

'::c
IO~OPH IOpa J a I(HMepH)I{ JaK a

0
OKC<j>OP.ll JaO

'"0
KeJlJlOBeH J 3c1

'"OJ

::E; IOpa'
-

SpTa IOpa J2
BaT J2Bt
Bauoc J21j

J AJleH J1a

K,yliH IOpa i2

Toap Jit
nJlHHc6ax J IP
CHHeMIOp J IS\
feTTaIO Jih

IOI\OPH TpHac Ta
PeT TaP
HOPHH Tan

TpHac
BapHHu Tav

T
SpTa TpHac T2 I

JlMHH T21
AHH3HH T2a

.

K,YHH TpHac T1 I OJleHOK TIO,
I1H.ll (~HH.ll) T Ii

CI1MOHJIapYPYfI1~aH ~flH03aBpJIa (6 u •

J<;aH.CYbJJ.a 511110BtII1KaJITaKeCaKc~M ax;aI16aT KaJITaKeCaKJIap) KeJII16 tII1l\-
KaJITaKeCaKJIap), rrJIe3I103aBpJfa p B~Hg= p~aH I1XTI103aBpJIa P (6aJII1J<;CI1MOH
JIap (Tepo3aBpJIap) rraH~O 6yJIraH Y pI1HtII1 ytIyBtII1 KaJITaKeCaKCI1MOH-
CYB~a 6aJII1 JIa HI1 . JIapHI1Hr 6a'b3I1JIapI1 HI1PTJ<;I1tI6yJII16.

J<; P , J<;YPYJ<;JIHK~acy~paJIH6 IOpYBtIHJIapHI1 TaHaBByJI J<;I1JI-
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raH. )lHH03aBpJIapHHHr KyrrtIHJIHrH HKKH oel\~a TypI16, 6aJ<;yBBaT ~YMHra
'rHpaJlH6 OJl,ll.HHrH KaJITa oel\JlapH 6HJlaH YT, ,ll.apaXT 6aprH 6HJlaH OBJ<;aT-
JlaHraH. oy ,ll.aBp~a 51lllaraH aMqm6HHJlap Y3yHJlHrH 5-6 M ra eTraH. Ba'b-
3H Ma'bJlyMOTJlapra Kypa, TpHac ~aBpH OXHpH~a CYT 3MH3YBtIH x;aHBOHJlap-

HHHr' ,ll.aCTJla6KH HaMyHacH KeJlH6 tIHJ<;J<;aH. .
)leHrH3,ll.a 6aJlHJ<;Jlap Kyrr 6yJlraH, yMypTJ<;acH3 x;aHBOHJlap~aH (60lll-

oe1\JlHJlap, aMMOHHTJlap, rOHHaTHTJlap, MaCaJlaH, Rinalo Ceras} Ba l.I,epa-
THTJlap,ll.aH 6a'b3HJlapH TpHac oXHpH,ll.a yJlH6 KeTa~H. By ,ll.aBp oXHpH~a
6eJlJleMHHTJlap Kyna5l~H. TpHac ~aBpH~a 6Hp 1\aHtIa eJlKa Oe1\JlHJlap ,x;aM
,ll.eHrH3~a opraHHK }KHHC J\OCHJl 1\HJlYBtIH J\Hco6JIaHa,ll.H (77- pacM).

l\YPY1\JlHK~a J\alllapOTJlap (tIHrHpTKa, cYBapaK, HHHatIH, J<;yHFH3, yp-
rnMtIaKJlap) Kyn 6yJlraH. YJlap J<;OJl,ll.HFHKynHHtIa J<;YPYJ<;JlHK'eT1\H3HFH

opacH~a (1\YM, rHJI, aJleBpOJlHT) KynJla6 YtIpaH~H .
TpHac ~aBpH)J.arH nJlaTlPOpMa sa reoCHHKJIHHaJlJIap. TIaJle030H 3pacH-

HHHr oXHpH,ll.a repuHH TOF 6ypMaJlaHHlllH Ta'bCHpH,ll.aH Ep lllap.H 103aCH,ll.a
}KY,ll.a KaTTa y3rapHlllJlap 6yJlraH, AHrapH,ll.a 6HJlaH [oH,ll.BaHa 1\YPYJ<;JIHrH-
HH "$7pTa ,ll.eHrYl3 reocHHKJIHHaJIH 6Hp-6npH,ll.aH a}KpaTH6 TypraH. By ,ll.aBp-
,ll.a K ° p ,ll.H Jl b e p a . (lUHMOJlHH AMepHKa,ll.a), III a p J<;H H T H H tI
o K e a H, F a p 6 H H T H H tI 0 K e a H, B e p x 0 51H, "$7p T 3
,ll.e H r H 3, M 0 H r 0 JI H 51- 0 X 0 T a reOCHHKJIHHaJIJIapHHHHr PHBO}K-

JIaHHlllH ,ll.aBOM 3TraH.
TIJIaT¢OpMa 06JIaCTJIapHHHHr KyntIHJIHK K,HCMHJ<;YPY1\JIHK6yJIraH, ¢a-

1\aT AHrapH,ll.a MaTepHrH,ll.a KacnHH ,ll.eHrH3 lllHMOJIHHH Fap6HH EBpona
Ba [epMaHH5IHH CYB 6ocraH. [oH,ll.BaHa,ll.a 3ca, J\03HprH A¢pHKaHHHr }Ka-
Hy6H-lllapJ<;H, M03aM6HK CYB OCTH,ll.a 1\oJIraH. By }KOHJlap,ll.a 1\YPY1\JIHK
Ba ,ll.eHrH3 eTJ<;H3HK,JIapHJ\OCHJI6yJIraH. TIJIaT¢opMaJIap,ll.a acocaH 1\YPY1\-
JlHK Ba KOHTHHeHTaJI KyMHpJIH eT1\H3H1\JIap naH,ll.o 6yJIraH. KyMHpJIH eT-
1\H3HJ<;'ypTa Ba ro1\OPH TpHac ,ll.aBpH,ll.a Kynpo1\ TynJIaHraH. l\YPYJ<;JIHK
eT1\H3H1\JIapH,ll.aHEBpona,ll.a, illHMOJIHH AMepHKa,ll.a, A¢pHKa,ll.a 1\H3HJIpaHr-

JIH rHJl, 1\yM Ba 60KCHTJIH rHJIJIap J\OCHJI6yJIl"aH.
TpHac ,ll.aBpH,ll.a MaMJIaKaTHMH3,ll.afH KY3HeUK Ba QeJI5I6HHcK,ll.a Ky-

MHpJIH J<;aTJIaMJIapnaH,ll.O 6yJIraH.
TpHac ,ll.aBpH 60lllJIapH,ll.a Ba nepMb ,ll.aBpH oXHpH,ll.a CH6Hp,ll.a (TyHryc-

Ka,ll.a) 60lllJIaHraH BYJIKaHH3M npoueccH ,ll.aBoM 3TraH. By ,ll.aBp,ll.a aCOCJIH
JIaBa Ba ,ll.Ha6a3JIap }KY,ll.a KeHr MaH,ll.OHra eHHJIa,ll.H Ba CH6Hpb TpanrrH

HOMJlH HHTPY3HB }KHHCJIapHH J\OCHJI 1\Hoia,ll.H. .
TpHac ,ll.aBpH,ll.a KaJIe,ll.OH Ba [epuHH 6yp~~aJIaHHlllH,ll.aH J\OCHJl 6yJIraH

TOFJlap eMHpHJIa,ll.H Ba 6HpMYHtIa naca5l,ll.H. Elll reOCHHKJIHHaJIJlap (Bep-
X05lH, KOp,ll.HJIbepa) TpHac ,ll.aBpH,ll.a KyTapHJIa 6olllJIaH,ll.H, JIeKHH f1\YPYI\-
JIHKKa aHJIaHMaH,ll.H. "$7pTa ,ll.eHrH3 reocHHKJIHHaJIH aTpo¢H 6ypMaJIaH3
6ouIJIaH,ll.H Ba aHpHM }KOHJIap,ll.a (Fap6,ll.a) MaHFHlllJI01\, Tyap1\Hp,ll.a 6yp-
MaJIaHHlll 6yJIa,ll.H. By 6ypMaJIaHHlllJIap opacH,ll.a TpHac ,ll.aBpH OXHpH,ll.3
THHtI oKeaH x;aJI1\aCH,ll.a)KaHy6HH Ba IIIHMOJIHH AMepHKa MaTepHrHHH

Hr

Fap6H,ll.a BYJIKaHH3M 6yJIraHJIHfH Me3030H TOF 6ypMaJIaHHlll
H

(KHMMepHH)
HH 60lllJIaHraHJIHrHHH KypcaTa,ll.H. CCCP lllapJ<;H,ll.arH BepX05lH reoCHHKJIH-
HaJIH,ll.a TpHac eT1\H3HFH ,ll.eHfH3 lllapoHTH,ll.a J\OCHJI6yJIraH. OYH,ll.aH Talll-
1\apH }KaHy6,ll.a l\pHM, KaBKa3, TIOMHp TOFJIapH,ll.a J\aM BYJIKaHH3M 6yJIraH
Ba }Ky,ll.a 1\aJIHH J!eHrH3 eT1\H3HFH; OJ\aKTOIll, rHJI, 1\YMTOIll TynJIaHraH.
B. H, Be6ep, (1934) KeHHHtIaJIHK, M. H. BPHK (1941-59) Ba 60lll1\aJIap
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c77- pa ~l. Me3030H spaCII.n;a llwaraH 6 6 •
1 . ab311 Hp lleHrH3 >\aIlBOHJIapIlHHHr '1HFaHOFH:
J' CeralItcs nadosus Brung (T.); 2 Monotis ochor K

~
4. Cardioceras cardalum SOW (J3) '5 Hoplites d tC~ el$ (T.); 3. Parkinzonia Parkinzoni Sow (J.);
7. Belemnites Semiconoli Cultusa·B o(KIl. en a us ow lKIl· Jnoseramus.involilus SOW(K.);

'TpIlaC eTI\H3HPHHH' TapKH6H Ba OpraHHK I\OJIJJ;HFHHHTeKlllHpraH Ba CTpa-.
TIlrpaepHK )Ka,!l.BaJIHHHTY3raH.

TpHaC ,!I.aBpH,!I.alllHMOJIHH Ba ypTa THHlllaHb reOCHHKJIHHaJIHHHHr
fepUHH 6ypMaJIaHHlllH,!I.aH TOHa aHJIaHraH I\HCMH eMHpHJIH6, KOHTHHeH-
'Ta.1eTI\H3HI\JIap X.OCHJI6yJIraH. lOl\OPH nepMb Ba I\yfm TpHaC,!I.a 40TI\OJI-
I\ypaMa TOPCHCTeMaCH,!I.arH\H3HJIHypa CBHTaCHra KHpyBqH HOp,!l.OH3epepy-
3HB.lap, Tyep-TyepOJIaBaJlap, TyepJIH lllapaJITOlllJIap X.OCHJI6yJIraH. YJIap-
HlIHr yMyMHH l\aJIHHJIHrH 2000 M ra 60pa,!l.H. !\yHH TpHac eTI\H3HPH .lK.a-
Hv6HH THHlllaH,!I.a, :X;HCOpTOFHHHHr )KaHy6H-pap6H,!I.a XOHl\a CBHTaCH,!I.e6
3-ra.lraH. XOHl\a CBHTaCHlllapaJITOlll, I\YMTOlll, aJIeBpO.1HT)KHHCJIapH IOI\O-
pIl nepMb eTI<;H3HFHraHOMOCeTa,!l.H. By )K11HCJIapopaCH,!I.aHI\yfm TpHacra
Taa~~YI\JIH HHHa 6aprJIHJIap I\OJI,!I.HPHTOnHJIraH.

!\yfm: TpHac erl\H3HFH TypKHCTOH-OJIOH 30HaCH,!I.a(.lK.aHy6HH <PapFO-
Ha,!l.a) Ma,!l.HreH I\HlliJIOFH HI\HHH,!I.a 60pJIHrH BPHK M. 11. Ba 60llil\aJIap
ToMOHH,!I.aHaHHI\JIaHraH. By ep,!l.a I\YHH TpHac eTI\H3HFH I\YPYI\JIHK,!I.a
:,\OCH,16yJlraH lliapaJI, I\YMTOlli, aJIeBpOJIHTJIap,!l.aHH60paT 6yJIH6, l\aJIHH-
,1JIrH 250 M ra TeHr.

srpTa TpHac hl\H3HFH S36eKHCTC2H,!I.aBa SpTa OCHeHHHr 60llil\a MaH-
n:oH,lapH,!I.a HXlliH ypraHHJIMaraH. 'Sl.s6eKHCTOH Fap6H,!I.arH Tyapl\Hp,!l.a
I\YHH TpHac eTl<;H3HFHraypTa TpHac eTI\H3HFH HOMOCeTa,!l.H. lllyHHHr yqyH
:,\a~{6H3 6y ep,!l.a6Hp 03 3neHpOreH x.apaKaT 6yJIraHJIHfHHH KypaMH3.

lOl\OPH TpHaC eTI<;H3HPI15IHa >K.aHy6HH <PapPOHa,!l.afHry.sOH TOFH lliH-
MO,7H,!I.aAHqHCyB - 11cepapa,!I.apeCHOpaJIHFH,!I.aBa yHHHr lliHMOJIH-Fap6H·,!I.a
BypraHH TOFH,!I.ax.aM 60PJIHfH aHHI\JIaHraH Ba !\aMHlli 60lliH CBHTaCH ,!I.e6
IOpHTHJIan:HBa y HKKHra: I\YHH Ba IOI\OpH !\iMHlli 60lliH CBHTaCHra 6yJIH-
Han:H. CBHTa )KHHCJIapH I\YPYI\JIHK,!I.a cPH3HK-XH.~HHBHHHypalli Ba Bal<;THH-
qa 0l\ap cyBJIap x.apaKaTH,!I.aHX.OCHJI6yJIraH. ETI\H3HI\JJap aCOCaHlliaFaJI-
TOlll, I\YMTOlli, aJIeBpOJIHT, fHJIJIap,!l.aH TalliKHJI TOnraH 6yJIH6, l\aJIHHJIHfH
1PO-250 M ra 60pa,!l.H. 13y eTI\H3HI\JIap OpaCH,!I.aH)Ky,!l.a Kyn opraHHK ,!I.yHe
1\0,1n:HPHTOnHJIraH. .

f10MHP Ba .LI.apB03·TOPJIapH,!I.aTpHaC ,!I.aBpH,!I.areOCHHKJIHHaJIb lliapOHT
65',lraH -sa 6y epJIapn:a ,!I.eHrH3x.aM,!I.aI)YPYI\JIHK eTI\H3HPH Kyn . TynJJaHraH,
~r,lap opaCHn:a ByJIKaH )KHHCJIapH x.aM yqpaH,!I.H, By )KOHJIap,!l.a TpHac
hIW3HPHHHHr l\aJIHHJIHfH 6Hp Heqa 100 M HII TalliKHJI 3Ta,!l.H.·

TpHac eTI\H3HFH MaHPHllIJIol\ 5IpHM OpOJIHHHHr lliapl\HH I\HcMH,!I.a x.aM
oop.

YMyMaH, TpHac ,!I.aBpH,!I.aHI\JIHM 60llil\a .tiaBpJIapra HHc6aTaH HCCHI\
65',lraH, my ca6a6JIH KOHTHHeHTaJleTI\H3HI\JIap Kyn 6yJIH6, yJIap OpaCH,!I.a
60KCl11 KO'HJIapHyqpaH,!I.H.

Ep l\aT.'IaM,lapHHH TeKlliHpHlli HaTH)KaCH,!I.aMe3030.H eTI\H3HI\JIapH opa-
CHn:aH 1829 HHJI,!I.a.ropa eTI\H3HI\JIapH a)Kpanr.JI,!I.H, y lllBeHuapH5I,!I.arH·

,«)pa TOPHHHHr HOMH,!I.aHOJIHHraH. By ep,!l.a IOpa ,!I.aBpH,!I.arH eTI\H3HI\JIap
opaCH,!I.a opraHHK 1\0JI,!I.HI\JIap HXlliH cal\JIaHraH.

«)pa ,!I.aBpH eTI\H3HI\JIapH u I\YPYI\,1HK,!I.a Ba X.aTTO, x.03HprH OKeaHJIap
Tar:-l!l:a (:X;HH,!I., THHq) x.aM Kyn Tapl\aJIraHJIHrH MabJIyM. lOpa ,!I.aBpH yq
I\IICMra Ba HpyCJIapra 6yJIHHraH (39- )Ka,!l.BaJIra I<;apaHr).



u By ,naBp,na I\YPYI\JIHK,na OlJHI\ YPYFJIH yCHMJIHKJIap HHxoHT,na KYn
6YJIraH. YJIap: flIHrK,nolIlJIap, carOBHHKJIap, HHHa 6aprmIJIap Ba nanopOT_
HHKJIap,naH H60paT,nHp. By yCl1MJIHK 1\0JI,nHI\JIapH I\YHFHP KYMHP KOHJIa-
pH,na HXlIlH cal\JIaHraH.

l\y.pYI\JIHK,na HlIlaraH yMypTl\aJIH ~aI1BOHJIap.naH cy,npaJIH6 !OpYBlJH_
JIap KynlJHJIHKHH TalIlKHJI I\HJIraH.' MaCaJIaH, ,nHHoSaBpJIap,naH, HXTHO-
saBp Diplodoku, Ztbosanrus Ba 60lIll\aJIap, !Opa ,naBpH,na 6HpHHlJH i\YllI
Arhaeopterys naI1,no 6yJIraH, JIeKHH 6y I\YllIHHHr THlIlH, ,nYMJI, YMYPTl\acH
cy,npaJIH6 !OpYBlJH xaI1BOHJIapra YXllIalIl 3,nH. . ~.

!Opa ,naBpH,na CYT 3MHSYBlJH x;aI1BOHJIap naI1,no 6yJIraH Ba PHBO)KJIaH_
raH.

,UeHrHs,na aMMOHHTJIap (YMYPTl\aCI1S x;aI1BOHJIap) )Ky,na Kyn Ba I1HPHK
6y JlraH, YJla pHHHr HlJKH TYSHJlHlIlH MypaKKa6J1HJlHrH 6HJlaH YTraH ,naBp-
JIap,narH,naH ¢a Pl\ I\HJlraH. III yHHHr ylJYH !Opa eTI\HsHI\JlapHHH Kynpoi\
aMMOHHTJlapHH TypJlapHra l\apa6 HpyCJlapra a)j{paTHJlraH. !Opa eTI\HsH-
FHHH xapaKTepJlOBlJH aMMOHHTJlap: PhuIlcseras, Lytaseras (!Opa Ba 6yp)
Amoltheus (ypTa JleI1ac), Parkinsonia (ypTa !Opa), Stephonocenas macro:
cepolites, Perisphinctes, Cosnoseras (ypTa Ea !Ol\OpH !Opa) Ba 60lIli\aJlap-
,nHp (77- pacM). .

!Opa ,naBpH,na 6eJlHMeHHTJlap )Ky,na Kyn 5llIlaraH. YJlap.naH Cylinoho
teuthes Ba Pachytluthes TypJlapH xapaKTepJlH,nHp. ,UeHrHs,na x;aI1BOHJIap
5llIlaraH. MaCaJlaH, neJleueno,n (I\YlIl Ta6al\aJlH) JIap,naH Aucella Diclrus
trigonia Ba 60lIlI\a TypJlapH lIlyJlap )j{yMJlacH,naH,nHp. !Opa ,na~pH hI\H:
SHI\-:!apH,n~ CaI\JlaHH6

u

1\0JlraH CY51KJlH xaI1BoH.1Jap 1\0JI,nHFH EBpona,na,
OCHe,na ~ynJla6 ylJpaH,nH. <I>apFOHa BO,nHI1CH,narH!Opa ,naBpH KyJI Ba 6oT-
1\0l\JlHK eTI\HsHI\JlapH opacH,naH TOTIliJIraH ,nHHoSaBpJIap cY51rH Ba TyXyMH
lIly ~aBp lIlapoHTHHH aHHI\JIalIlra 5lI\HH,naH ep,naM 6ep,nH. KYMHpra aHJIaH-
raH eFOlJ Ba ~YHFHP KYMHP (Illyp06, KYKeHFoI\ Ba }\HSHJII\H51) l\aTJIaMJIapH
opacH,narH YCHMJlHK ypyFH, 6aprH Ba TaHaJIapH XaM xapaKTepJIH,nHp.

IOpa u l\aBpHl\am DJIaTclJopMa Ba reOCHHKJIHHaJJJIap. TpHac ,naBpH,na
X;OCHJI6yJIraH nJIaT¢OpMa Ba reOCHHKJIHHaJlJIap !Opa ,naBpH,na x;aM ,naBOM
~TraH. By )KOHJIap,narH lIlapoHT !Opa ,naBpHHHHr HKKHHlJH 5lpMH,naH KeCKHH
ysrapa 60lIlJIa,nH.

l\yHH !Opa ,naBpH,narH nJIaT¢OpMaJIap,na I\YHH TpHac ,naBpH,narH,neK
KOHTHHeHTa~ lIlapoHT 6yJlH6 Hi\JlHM 6Hp os HJIHI\POI\ 6yJlraH.!OI\opH !Opa,na
CyB 6ocHl5 KynmHa nJIaT¢OpMaJIap,na ,neHrHS eTI\HSHFH TynJIaHraH. Maca-
JIaH, Fap6HH EBponaHH, Pyc nJIaT¢OpMacHHH (BaJITHKa Ba YKpaHHa l\aJI-
1\0HH,naH TalIll\ap~), Fap6HH CH6Hpb naCneKHCJIHmHH, CH6Hpb nJlaT¢op.
MaCHHHHr llIapl\HH I\HCMHHH Ba BHJI!OH CHHKJlHSaCHHHCyB 1\0nJIaH,nH.

IllyHHHr,neK, !OK;0PH !Opa ,naBpH,na IllHMOJIHH AMepHKa Ba IllHMOJIHH
A¢pHKa n;raT¢OpMaJIapHHHHr YPHH, A¢pHKaHHHr )j{aHy6H-llIapK;H, MosaM-
6HK' I\YJITHFH ,neHrHS 6YJlH6, KeHrpoK; )j{oHJIapHH 3raJIJIa-
r~H. YH,naH Fap6,na )j{oHJIalIlraH )KaHy6HH A<ppHKa x;aM ,neHrHS OCTH,na
6yJIraH.

IllyH,naH I\~JlH6, !Opa ,naBpH oXHpH,na A<ppHKaHHHr Fap6HH Ba lIlapl\HH
K;HCMJlapH,nalJYKHllI ,naBOM3Ta,nH, Kana ep epHI\JIapH,naH 6aSaJIbT JIaBaJIa.
pH lJHI\a,nH. )\HH,n Ba ATJIaHTHKa OKeaHJIapH llIaKJIJIaHa 6olIlJlaH,nH. X.oSHP-
m BaI\T,na )\HH,n-ATJIaHTHKa OKeaHH OCTH,naHOJIHHraH !Opa eTI\HSHFH (I\a-
JIHHJIHrH 200-300 M 6YJIraH) Ba 6aSaJlbT JIaBaCH 6y ¢HKpHHHr Hc60TH
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6yJIa OJIa,nH. ByH,naH aCOCJIHJIaBaHH I\YPYI<;JIHK,na)KaHy6HH A<PPliKa Ba
)KaHy6HH AMepHKa,na ylJpaTHlIl MyMKHH: IIJIaT¢OpMaJIap,na aHpHM )j{OHJIap
lJyKH6 CHHKJlHSaJlap XOCHJI 6yJIraH. ·MaCaJIaH, CH6Hp,na BHJI!OH, XaTaHra
CHHKJIHSaCH,MapKaSHH EBpona,na DapH)j{ CHHKJIHSaCH, TYPOH nJIHTaJIapH
Ba 60lIlI<;aJIap. !Opa ,naBpH,na Ep lIlapli,na 6011Il\a ,naBpJIapra HHc6aTaH
ySHra XOC lIlapoHr (KOHTHHeHTaJI, I\YPYI\, HaM-HJ1HI\ liI\JIHM) 6yJIraH. Ep
!03aCH TOFJIHK, 6aJIaH,nJIHK, TeKHCJIHK Ba KyrrpOI<; 6aTHI\ (KYJIJIap) ,naH H60-
paT 6yJIraH.

!Opa ,naBpH OXHp"r.n:a(THTOH HpYCH,na) xaMMa I\YPYI<;JIHKJIap,na perpec-
CHH 60lIlJIaHa,nH Ba lIly BaI\T,na reOCHHKJIHHaJIJIap,na KHMMepHH TOF 6yp-
MaJIaHHlIl xapaKaTH aB)j{Hra lJHl\a,nH. KHMMepHH 6ypMaJIaHHUIH TpHac
,naBpH OXHpH,na ~pTa ,neHrH3 reOCHHKJIH~aJIH qeKKaJIapH,na, KaBKas,na,
!\pHM,LI.a, KaprraT TOFHHHHr UIapI<;Hi1 I<;HCMH,LI.aH6aUIJIaHraH 6yJIca, !Opa
,naBpH OXHpli,LI.a 6y ¢a3a )j{y,na KyqaH,nH, ai1pHM )K')HJIap,na BYJIKaHHSM
6yJIa,nli. By 6ypMaJIaHliUI HaTH>KaCH,na THHlJ OKeaH COX;liJIli, MaCaJIaH,
Kop,nliJIbepa, AH,n, BepxoHH, MOHrOJIliH-OXOTa reOCliHKJIliHaJIJIapli ypHli-
,na TOF naH,no 6yJIa,nli. IllYHliHr yqYH x;aM KyrrlJliJIliK reoJIorJIap KliMMepliii
6ypMaJlaHliUIHHH THHq oKeaH 6ypMaJIaHliUIH ,ne6 x;aM arai1,nHJIap. DOMHP,
)\HMOJIaH, BoUI KaBKa3 TH3MaCli, I\pHM B1 KI1lJHK O~H~,na I\HCM1H 6ypMa-
JIaHlilIl 6y JIa,nli.

!Opa ,naBpli,na nJIaT¢jpMa 06JIaCTJIap,na acocaH, KOHTHHeHTaJI Ba ,neH-
rH3 eTI\H3HI\JIapli X;0CliJI 6yJIa,nH. KOHTHHeHTaJI eTI\H3HI\JIap acocaH UIaFaJI-
TOUI, l\yMTOUI, rHJI, aJIeBpO'JIHT, I\YHFHP KyMHpJIap, OUI Ty3H, mrrc, Ka-
JIHH Ba aHrH,npI1,n Ty3JIapli, ¢OC¢OPliTJIli eTI\H3lil\JIap x;aM xoc!;IJI 6YJIra~.
BYH,naH eTI\H3HI\JIaP Fap6liH EBpona,na, Pyc nJIaT¢OpMacli,na, YpTa OClie-
,na, XliTOH nJlaT¢OpMacli,na XaM yqpaH,nli. !Opa eTI\li3liFli opaCli,na aHHliK;-
ca, TOF OJI,n 6oTlil\JIapli,na (YpaJI, 9M6a) He¢Tb KOHJIapli X;0CliJl 6yJIraH.
)\03liprH BaI\T,na Ep lIlapliHliHr Kyrr )KOHJIapli,na, x;aTTO, ,neHrli3JIap,na
xaM He¢Tb KOHJIapli 60PJIlirH aHHI\JIaHraH. EBporra,na, <I>paHUli51~a,
YpaJI,nam (XaJIliJIOBa) TeMlip py,na KOHJIapH !Opa ,naBpH,na X;OCHJI 6yJI-
raH.

Y'pTa OCHe,na !Opa ,naBpH rraJIeoreOrpa¢HHcHHH 1934 HHJIJIap,naH 60UI-
JIa6 Kyrr4HJIHK rraJIeOHTOJIOr Ba cTpan~,orpa¢ OJIHMJIap ypraHa 60UIJIaraH.
By ,naBp,na ~pTa OCHe,na, )j{yMJIa,naH, Y36eKHcToH TeppHTopliHcliHliHr KyJI
Ba 6oTl\oIVIHKJIapH,na aJIJI!OBHaJI Ba rrpOJIIOBHaJI xaM,na KyJI qyKliH,nHJlapH
opaCli,na KyMHpJIli l\aTJIaMJIap X;0CliJI 6yJIraH.

~ 36eKHcToH,na ypTa Ba IOI\0pli IOpa eTI\H3lil\JIapH acocaH ,neHrH3 Ba
KOHTHHeHTaJI eTI\li3HI\JIap,naH li6opaT. By ,naBp eTl\liSHI\JIapli,na l\yMTOUI,
llIaFaJI, lIlaFaJITOlIl, rpaBeJIliT, aJIeBpOJIliT, KyJI paHr rHJI Ba KyMlipJIH )KliHC-
JIap KeHr Tapl\aJIraH. LLeHrH3 TpaHcrpeccliHcli 6yJIraH )KOHJIap,na ox;aKTOill
l\aTJIaMJIapli (TO}KHKliCTOH ,nerrpeCCH51CH,na)KyrrpOI\ y4paH,nH. JIeKHH eT-
I\H3H1<;JIapxaMMa )j{oH,na 6liP XliJI l\aJIHHJIHK,na X;0CliJI 6yJIMaraH. MaCaJIaH.
¢JapFOHa BO,nliikH,na KOHlliHeHTaJI KyMHpJIH eTI\li3lil\JIap 300 M ,naH
850-900 M ra4a, )KaHy6,na (TO}KHKlicToH,na) 30DOM ra4a eTa,nli. IllyHHHr
y4yH !Opa ,naBpH eTI\li3lil\JIapliHliHr cTpaTHrpa¢HHcH xaMMa )j{OH yqyH
6Hp XliJI 3Mac. !Opa ,naBpli eTI\li3lil\JIapH opacH,na KYMHP, He¢Tb, ras, Ty3
Kyrr. Illy ca6a6J1H IOpa ,naBpli eTI\H3HI\JIapHHH ypraHHUI KaTfa a:-'1aJIHi1
aXaMHHTra 3ra.
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13yp ,!I,aBpH eTl\HSHKJlapH opaCH,!I,a 6yp )KHHCH K)'11 6yJIraH.1H
nm

aH

1822)
6yUP HOMH 6HJIaH aTaJIraH. K )

( U ,!I,aBp H HKKH 6" JIHMra -l\yfm (HeoKoM K1) Ba IOl\OpH (CeHOMaH 2

6YJI~~f~~Bf<.yHI1 6y; 6yJIHMH 6eIll 51pycra, IOl\OpII 6yp 6yJIHMH eTTHTa

51pycra a)Kya1HJIfaH. r L1HHLlH 51'bHHOXHprH ,!I,aBpH 6yp,!l,a IOpa ,!I,aBpHra
MeSOSOH 9paCHHHH y H~ Ba eJIbe<p 6Hp OS ysrapa,!l,H. EyH,!I,aH 6y-

HHC6aTaH HK,JIHM, OpraHHK ,!I,y6" JIra~ KHMMepHH TOF 6ypMaJIaHHIllH :x.apa-
JIHIllHra ca6a6, IOpa ,!I,aBpH,!I,a Y

HKHH KHCMaH CyB 60CHIllH,!I,Hp. U "
KaTH Ba l\YPYK ••1 .. 6 • aB ,!I,a HKKH XHJI IllapOHTfa MOCJIaIllraH. H'Yu

HH

OpraHHK ,!I,yHe y,!l," ~HMJIHK Ba :x.aHBOHJIapHHHHr l\OJI,!I,Hl\JIapH Kyrr-
6yp,!l,a IOl\?PH IOIOPa,!I,aB~y~pia 9ca yJJapHHHr Kyrr l\HCMH ysrapa,!l,H, l\HpHJIH6
POl\ yLlpaH,!I,H. l\OpH "6" JIa,!l,H
KeTa,!l,H Ba 51HrH TypJIapH rraH:~p,!l,IH" HH'Ha 6aprJIHJIap, rHHr¥i,!l,OIllJIap,

!\yHH 6YPAa OLlHl\ ypyFJJH" H' 13 ,!I,aB,!I,a el1Hl\ ypyFJIH, ryJIJIH
caroBHHKJIap, rrarropOTHHKJIap ycra . rrIH,!I,O gYJIraH Ba yJIap Illy ,!I,aBp-

Y
"CHMJIHKJIapmIHr 6HpHHLlH BaKHJIJIapH 6 "" aH

yFJIHJIapra HHC aTaH KyrraHr .
HHHr OXHpJJapH,!I,a ?L1Hl\ y~YFJIHJIap KyrrLlHJIHKHH TaIllKHJJ l\HJIa,!l,H, OLlHl\

IOl\OPH 6yp,!l,a errHl\ y aH HMJIa H (caroBHHKJIapHHHr 6Hp TypH)
YPYFJlHJlap 9ca )Ky,!l,a K~a5l,!l,H, p api IOKOpH 6yp oXHpH,!I,a :x.OSHprH
HYl\OJIH6 :x.aM KeT3,!1,H. YH,!I,6

aH
TaIll~ H' JlaBp MarHOJIH51 Ba 6oIlll\aJIa p

saMOH YCHMJlHKJlapH,!I,aH ,!I,y , Ol\ l\aHH , ,

yeraH. . M T aJlH :x.aHBOHJlap,!l,aHcy,!l,paJIH6 IOpyBLlH-
!\YPYl\JlHK,!I,a 51IllaraH y yp l\. I gyanodon Bron-

" 6" Kpa6 IOPYBLIH ,!I,HHOSaBpJIap ,
Jlap KyrrpoI<; yJIraH, ca . CYB,!I,a 51IllOBLlH KaJITaKeCaKcHMOHJIap,
tasaurus Ba 60Illl\aJla p 51IllaraH. Ba KyLlJlH HXTI1osaBpJla p 6yJlraH.
rrJleSHOsaBpJIap, HJIOHCHMOH MesosaB~aH Pteronodon (l\aHoTHHHHr y3YH-
YLlH6 IOPYBLIH KaJITaKeCaKcHMOHJlap", 6" JlraH KeHHHLlaJIHK
JIHrH 8 M) 51IllaraH. ?y ,!I,aBp,!l,arH l\~IllJla~:: }:~a6 ~oJlra~. 13yp ,!I,aBpH"
yJlapHHHr TySHJIHIllH ysrapH6 :x.al\Hl\HH l\Y H iosHprH Bal\T,!I,a 6yp ,!I,aBpH-
,!I,aCY5lKJIH 6~JlHl\Jlap )Ky,!l,a KeHr (Tap~~~~ ¢apFoHa BO,!l,HHCH)KaHy6H,!I,a,

HHHr l\yM L1YKH

T

H,!I,HCH-OPaaTcpH~;H~aCnap~osa,!l,a) aKyJlaJlaJIapHHHr THIllH,
!\HSHJIl\YM,!I,a, OIllKeHT 't'" "'," )
YMYPTl\a l\OJl,!l,Hl\JIapH )Ky,!l,a Kyrr YLlpal1,!1,H(78- pacM .

78- pacM. ,UeHrHsna mllaraH J\aHBoH I\OJIllHI\JIapH: . Greoromotodon carunatus Sow
J 'k t ig 'a Spinosa parx (K,),

Hypconthoblie jolobi caebak~~~)~~;M~ar (~~~a<!><!>apoBaP. 10. <!>010
CH

)
(K,). Fap6HA '~h6eKHCTOH,

Eyp ,!I,aBpH,!I,aKyl1pOl\ L1HFaHOI<;JIapHTapal\I<;I1I1 9TfaH aMMOHHTJlap;J.aH:
Polyptychitec, Schlolnbocnia, Hoplites, Simbirskites Ba 6JIllK;aJIap yq-
pafW1. HayTHJIOHH,!I,JIap,!l,aH 6yp ,!I,aBpH,!I,a.Nautilus TypH xapaK"repJIHIlJ1p.
EeJIeMeHHTJIap,!l,aH l\YHH 6yp ,!I,aBpH,!I,a Duvolia IOKppH 6YP,!l,a Belemni-
tella, Hetinolomas 51IllaraH. IleJIeuerrO,!l,aJIap,!l,aH 6yp ,!I,aBpH,!I,a Ostrea,
Gryphele, Exogyra Ba Inocoramus TypJIapH pHBO)KJIaHraH. Ea'bSH 6Hp
HHoUHpaMycJlapHHHr y3yHJIHrH 2 M ra eTraH.

Mes030H 9pacH,!I,a 51IllaraH yMYPTl\acHs :x.aHBOHJIapHHHr KyrrqHJIHrH
6yp ,!I,aBpH OXHpH,!I,al\HpHJIH6 KeTa,!l,H.MaCaJIaH, 6yp ,!I,aBpH OXHpH,!I,aaMMO-
HHTJIapHHHr :x.aMMaCH, 6eJIeMeHHTJIapHHHr 6Hp l\HCMH I<;HpHJIH6 KeTraH.

oyp )l.aBpH)l.aru nJIaTclJopMa Ba reOCUHKJIUHaJIJIap. Eyp ,ll.aBpH,!I,aKHM-
MepHH TOF 6ypMaJIaHHIllH l\HcMaM KaMa5l,!l,H Ba ep IOSaCH,!I,aIOpa ,!I,aBpHra
HHc6aTaH Ta6HHH reorpa<pHK IllapoHT Ysrapa,ll.H.

IlJIaT<popMaJIap,!l,aH IOI<;0PH IOpa,!l,a 60IllJIaHraH perpeCCH5I I<;yHH 6YP,!l,a
,!I,aBoM 9Ta,!l,H. KyrrLlHJIHK rrJIaT<popMaJIap,!l,a l\YPYI<;JIHK IllapoHTH :x.OCHJI
6YJIa,!l,H. lllyHHHr yLlyH Kyrr )KOHJIap,!l,a aHHHI<;ca )KaHy6HH 51pHMIllap,!l,a Ba
S'pTa OCHe,!l,a l\HSHJI paHrJIH HHpHK Ba MaH,!I,a 6yJIaKJIH eTl\HSHI<;JIap Tyrr-
JIaHa,!l,H.

IOl\OPH 6yp ,!I,aBpH,ll.a ,ll.eHrHS TpaHcrpeCCH5ICH I<;aHTa 60IllJIaHa,ll.H Ba
ltyrr l\YPYl\JIHKHH, MaCaJIaH, AHrapH,!I,aHHHr IllapI<;HH l\HCMHHH Ba KaHa,!l,a-
HH CYB l\OrrJIaH,!I,H.CKaH,ll.HHaBH5I, YpaJI, 5IHrH 3eJIaH,!I,H5I,l\HCMaH ArrrraJla-
L1HTOFJI3pH ,!I,eHrHS opaCH,ll.aH 0POJI 6YJlH6 L1Hl\H6 l\OJIa,ll.H. KaJle,ll.OH, fep-
UHH C5ypMaJIaHHIllH,!I,aH "\OCHJI6yJlraH fOH,!I,BaHa I<;YPYI<;JIHfHHHHr 6Hp I<;HC-
MHHH :x.aM CyB 60Ca,!l,H (79- pacM). '

,UeMaK, Ep IllapHHHHr (oKeaH ypHHHH :x.aM) Kyrr l\HCMHHH CyB 60Ca,!l,H.
EYH,ll.aH CyB 60CHIll rraJIeOSOH 9pacH Op,!l,OBHK,!I,aBpH,!I,arH CYB 60CHIllH,!I,aH
:x.aM Kyrr 6yJIraH.

feOCHHKJIHHaJIb 06JIaCTJIap,!l,a 6yp ,!I,aBpH OXHpH,!I,a KHMMepHH 6YPMa-
JIaHyIllHHHHr cyHrrH <paaacH CO,!l,Hp6yJIa,ll.H. EYH,!I,a BepX05lH, KOp,!l,HJIbepa
Ba YpTa ,!I,eHrHS, l\HcMaH KaprraT TOFJlapH x.aM 6ypMaJlaHa,!l,H. KOp,ll.HJIbepa,
BepX05lH Ba MOHrOJIH5I-OXOTa reocHHKJIHHaJIJIapH TOFra aHJIaHa,!l,H. KHM-
MepHH 6ypMaJIaHHIllH,!I,aH cyHr ep IOSH,!I,a<paI<;aTS'pTa ,!I,eHrHS, lIlapI<;HH Ba
Fap6HH THHLI OKeaH reOCHHKJIHHaJIJIapHHHHr )KaHy6HH I<;HCMH I<;OJIa,!l,H.
!\OJIraH )KOHJIap,ll.a perpeCCH5I 6yJIa,!l,H Ba HHPHK l\YPYl\JIHKJIap :x.OCHJI6y-
JIa,ll.H. Ey ,!I,aBp oXHpH,ll.a x.HH,!I" ATJlaHTHKa OKeaHJIapH IllaKJIJIaHa,!l,H.

feOCHHKJIHHaJIb Ba rrJIaT<popMa L1eKKaJIapH,!I,a6yp ,!I,aBpH HKKHHqH 51pMH
Ba oXHpH,!I,a KyLlJIH BYJIKaHH3M npoueccH 6yJIa,!l"H. HaTH)Ka,ll.a reOCHHKJIH-
HaJIb 30HaJIap,!l,a HOp,ll.OH, aCOCJIH JIaBaJIap OTHJIH6 L1Hl\a,!l,lI. I1HTpYSHB
)KHHCJIap x.OCHJI6YJIH6, yJIap OpaCH,!I,aMHC, l\YPFOIllHH, BOJIb<ppaM, MOJIH6-
,!I,eH, OJITHH, l\aJIaHH Ba 60Illl\a paHrJlH MeTaJIJI KOHJIapH :x.OCHJI6yJIraH.

13YH,!I,aHaCOCJIHJIaBaJIapHHHr qHI<;HIllH IOpa ,!I,aBpH,!I,aH60IllJIaHH6 IOK;O-
pH 6yp ,ll.aBpH,!I,aKyqa5l,!l,H. OJIHMJIapHHHr <pHKpHqa, (XaHH B. E. , MHJIa-
HOBCKHH B. E. ) Ep TapHXH,!I,a 6yHqaJIHK Kyn 6a3a'JIbT JIaBa (I\YPYK;JIHK
Ba OKeaH OCTH,!I,a)L1Hl\MaraH 9KaH. 13y JIaBaJIap rrJIaHeTa ep epHFH,!I,aH L1HI<;H6
ep IOsaCHra Ba OKeaH OCTHra l\yHHJIraH.

13yp ,ll.aBpHHHHr 6HpHHLlH 51pMH,!I,arHHK;JIHM IOpa ,!I,aBpH,!I,arHra YXIllaIll
6yJIraH. IOI<;OpH 6yp,!l,a 9ca HI<;JIHM KeCKHH Y3rapa,!l,H. EYH,!I,a )KaHy6HH
(TeTHC) ,ll.eHrHSHHHr 6oC!HpH6 KeJIHIllH TY<PaHJIHHaMrapqHJIHK, HJIHI<;HI<;-
JIHM IllapOHTH MaB)Ky,!l,6yJIraH. I1JIHl\ Hl\JIHM x.aTTOApKTl-fKara 51K;HHJIaIllH6



60praHJII1Dlra y epJIap,ll.aH TOnl1JIraH KeHr 5mpOIV1l1 naJIbMa ,ll.apaXTHHHHr
1\OJI,ll.I1F11,ll.aJII1JI6yJIa OJIa,ll.l1.lO1\opl1 6yp OXl1pH,ll.a1\YPY1\JIHKI1I,JIHMH 51Ha
Y3rapa,ll.H Ba X.03I1PfH 3aMOH (KallH030H) lIlapOI1THra 511\HHJIalIla,ll.l1.

!\YHH 6yp .n.aBpl1,ll.a1\YPY1\JII1KMaH,ll.OHI1Kyn Ba I11\JIHMI1HCCI11\6yJIraH-
JIl1rH Ty¢aHJII1 I1TTI1¢01\I1MI13 )KaHy611,ll.a 1\113Fl1lIl KOHTHHeI-lTaJI eT1\113111\-
JIap Kyn X.0CI1JI6yJIraH. 1I1I1MOJII1H51pl1MlIlap,ll.a 1\YHI16yp eT1\113HFI1lO1\OpH
lOpa eT1\H?I1F11raYXlIlalIlp01\ 6yJII16 JIaryHa lIlapOI1T11,ll.aTynJIaHraH. 101\0-
pH 6yp ,ll.aBpH.n.a,ll.eHfH3 TpaHCrpeCCI151CHTy¢ai1JIH cae3 .n.eHrl13 eTI\H311FH
KynJIa6 X.0CI1JI6yJIraH, opaCH,ll.a 6yp )KHHCI1 KynpOI\ yqpaH,ll.I1. DJIaT¢Op-
Ma,ll.a 6yp,ll.aH TalIll\apH lOMlIlOI, OpraHI1K ox.aKTOlIl, MepreJIb, TpeneJIb,
onOKa KeRr Tapl\aJIraH. Cae3 .n.eHrH3.n.a51Ha rJIayKoHI1TJIH rl1JI, I\YM, 01,
KBapUJIIf I\YM, aJIeBpOJIHT Ba 60lIll\a )KHHCJIap Kyn TynJIaHraH.

[eOCHHKJIHHaJIJIap.n.a 'Te3-Te3 KyTapHJIHIlI-qyKHIlI 6yJII16 TypraHJIHrH
yqyH x.aH'BOH1\OJI,ll.HFH)Ky,ll.a KaM cal\JIaHraH, l\aJII1H (3000-3500 M) ¢J1I11lI
eTK,H3HFI1:I\YMTOIlI, fJ1JIJIH CJIaHeU, MepreJIb, ox.aKTOIliJIap pl1TMI1 (I\aiha-
1\aHTa 1\aHTapHJIyBql1 eT1\113111\JIap rpyn nacl1) HHFHJIraH .

Eyp ,ll.aBpl1 eTI\113111\JIapl1SpTa OCl1e.n.a HKKI1 i\l1cMra - I\YHI1 (KI)
Ba lOl\Opl1 6yp (K2) ra 6YJII1Ha.n.l1.!\yHI1 6yp (K1) eTI\11311FI1KOHTI1HeHTaJI
llIapOWf,ll.a X.0CI1JI6yJIraH. TOF opaJII1F11Ba HYJII1eH6aFpl1 60TI11\JIapH x.aM-
.n.a AMy.n.ape CHHKJIHHaJIH.n.a(6ypFl1JIalli HyJII1 611JIaH aHI1I\JIaHraH) KeHr
Tap l\aJIraH.

101\0pH 6yp (K 2) eT1\H3HI\JIapH fJ1JI, 1\YMJII1, ox.aK Ba 6yp )KHHCJIapll
KynpOI\ .n.eHfJ13OCTI1.n.aX.0CllJI 6yJIraH Ba )Ky.n.a KeHr MaH,ll.OHJIapHll 3raJI-
JIaraH.

Eyp .n.aBplleT1\ll3HFI1 CTpaTHrpa¢H5ICll SpTa OCl1e,ll.a Kyn OJIHMJIap
P . .ll. ApXaHreJIbCKllH, B. H. Be6ep, O. C. B5IJIOB, E. T. BHHoKypoBa Ba
601lII\aJIap TOMOHI1.n.aHypraHHJIraH. Ey .n.aBp,ll.aX.0CllJI 6yJIraH eTI,ll3lll\JIap
)\HCOp, <PapFOHa Ba !\H3HJI1\YM rpynnaJIapHra 6yJIHHraH.

)\HCOp rpynnacH .n.eHrH3 b1\113HFH.n.aHH60paT 6yJIll6, )\HCOp TOFllHHHr
)KaHy6H,ll.a KeHr Tap1\aJIraH, l\aJIllHJIHrH 1980 M .n.aH2600 M raqa 60pa,ll.IL

<PapFoHa rpynnacH lIly BO,ll.HH,ll.arH(1Il0H.n.aH) JIaKKoH.n.a 60 M .n.aH
270 M raqa. !\H3H.i:I1\YM.n.a(!\YJI)KYI\TOB,ll.a) 60 M .n.aH 730 M raqa 60pa.n.H.
Eyp eTI\H3HI\.irapH S pTa OCHe,ll.a.n.e5lpJIHlO1\OpH naJIe030H eTI\H3HFHra HO-
MOCeTa.n.H.)KYMJIa,ll.aH, <PapFoHa BO.n.llHcll.n.alOpa, TpHac ,ll.aBpH eTI\H3HFHra
HOMOCTpaHcrpeccHB x.OJIaT.n.aeTa,ll.H. <Pal\aT )KaHy6HH )\HCOp TOFJIapH.n.a
6yp eT1\H3HFHHHHr 03P01\ 1\HCMHlOpa .n.aBpH eTI\H3HrHra MOC eTa,ll.ll.

Eyp ,ll.aBpH eT1\H3H1\JIapHSpTa OCHe.n.al\Ylll1.n.arH 51pycJIapra a)KpaTHJI-
raH (nacT.n.aH lO1\OpHra) BaJIaH)KllH, rOTepHB, 6appeM, anT, aJIb6, ceHOMaH,
TypOH, KOHb5lK, caHTOH, MaaCTpHXT Ba .n.aT. EappeM, am, aJIb6 Ba lOi\Opll
6yp ,ll.aBpHHHHr ,ll.aT5IpyCH.n.aH60lIli\aCH KeH)K3.51pycJIapra 6yJIHHa,ll.H. Eab-
3H 51pycJIap qerapaCH 5IXlIlH aHHI\JIaHMaraH • .llaT 51pyCll eT1\H3HfllHH 6Hp
rpynna OJIHMJIap naJIeOreH .n.aBpHra KHpHTHIlIHH TaJIa6 1\HJIa,ll.H,HKKHH'UI
rpynna OJIHMJIap3ca, 6yp .n.aBpHOXHpH,ll.a.n.eHfJ131\aHTHIlIH.n.aHX.OCHJI6yJI-
raH rHnCJIH )KHHCJIap .n.e6 1\apaH.n.H.

SpTa OCHe.n.arH 6yp .n.aBpH eTI\H3HfH OpaCH,ll.a rHnc, He¢Tb, ra3 X.O-
CHJI 6yJIraH Ba X.03HprH Bal\T,ll.a OJIHHaeTraH ra3 Ba He¢fb KOHJIapH
lIly ,ll.aBp,eT1\H3HfHra MaHcy6.n.Hp.

Eyp ,ll.aBpHHHHr eTl\H3Hl\JIapH S36eKHCTOH, !\HpfH3HCTOH Ba TO)KH-
KHCTOHTeppHTOpH5IJIapH.n.a, )KyMJIa.n.aH)\HCOp TOFHHHHr )KaHy6H.n.a, 3Hpa-
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KaHH030ii spaCH yJl ,

\ \
51pyc (acp)

)J.aBp (CHCTe"a)
EyJ1HM

)\03HprH 3aMOH (rOJlOUeH). I?I\O-
MTTH¢OI<; ~Iacwra6H,!J.a yMyM

pH rypTJlaMlJli (JO~Opli nJleH;TO-
~a6YJl I\IlJlHHraH 5lPYC HWJlaH-

UeH), ypTa TypTJlaMlIH (ypra MaraH
TYPTJlaMlIH
(AHTpOnoreH)

nJleHCToueH)

I\yHH TypTJlaMlIH (IWHll nJleii- CCCP EBpona l<;HCMll
Q

crOUeH)

AnwepOH N2ap
IOI\opH HeOreH OKlIaFHJI N2aK

HeoreH DJlHOueH N2 KY51JlbHHUK N2kl
KIiM~lepHH N2km

N TIOHTHlIe N2P

M90THlIe Nim

I\yHH HeOreH
Cap~laT Nic
TaproH NIt

MHoueH N 1 feJlbBeT Nig
J3yp,!J.anlJlb NIb
AKBIiTaH Nia

\
YMyMHH ~a6YJl I\HJlIiH-

OJlHrOUeH raH 5lpycra alK paTHJlMa-
F3 raH

AJIb~1HH P2a

TIaJleOreH J3op,!J.aK P2bd

F 30ueH CHM¢epOnOJlb P2SF2 J3ol\yaCapOH P2bk -
\

KalJHH Pik
TIaJleOueH I1HKepMaH Pli

Fi -

KaHH030H 3paCH)J.am 5IX,iHT I\YPYI\,iHKJI1P (OJlaTepJpM1JI1p)OpaCH)J.arH
KaJIejJ,OHHjJ"repu.HHIfjJ" KHMMepHJIapl :l\aM )J.eHrH3 TpaHCrpeCCH5ICH HaTH-
)KaCHjJ,a CYB OCTHjJ,aI\OJla,nH. 30HOJiaTepOpMa)J.a 30HKOHTHHeHTaJI )J.eHrH3
By)KY)J.ra KeJIa)J.H.By 3pa OXHpH)J.a(HeoreH )J.aBpH)J.a) AJIbII TOF 6ypMaJIa-
HHllIH 60llIJiaHa)J.H. Me3030H 3paCH)J.aHqa,la 1\0JiraH reOCHHKJIHHaJIJIap Ba
6ollIf\a ellI reOCHHKJIHHa,'IJiap 6ypMaJIaHa)J.H, :l\03HP :l\aM 6ypMaJIaHHllI )J.aBOM
3TMOI\n.a.

By 3paHHHr IWPYl\J1HK Ba reOCHHKJ1HHaJIbeTI\H3HI\JIapH)J.aH TOrrHJIraH
opraHHK 1\0JI)J.HI\JIapllIy )J.aBpHHHr rraJIeoreorpaepH5ICHHH aHHI\JIallIra acoc
6yJIraH.

KaHH030H 3paCH)J.aA.JIbrr 6ypMa,'IaHHllIH)J.aH AH)J. reOCHHKJIHHaJIH, I\HC-
·MaH STpTa )J.eHrH3 Ba 5IHa 6Hp 03 THHq oKeaH reOCHHKJIHHaJIJIapH 6ypMa-
JIaH)J.H. !\OJIraH reOCHHKJIHHaJIJIap 6HPHHqH (qYKHllI) 60CI\HqHHH, 5IbHH
qYKHH)J.HTyOJIaHHW )J.aBpHHH60llIH)J.aH KeQHpMOI\n.a.

!\YPYI\JIHK,lap)J.a ep oycTHHHHr aKTHBJIallIl1llIH HaTH)KaCH)J.a T5IHllIaHb
(STpTa Ba )KaHy6HH) repu.HHH)J.3rrl10JlaTepopMa 06JIaCTHn.a oporeH 60CI\Hq
60WJIaHa)J.HBa MYPaKKa6 6ypMaJIaHraH 6aJIaH)J.TOFra aUJIaHa)J.H.

f1aJIeoreH (IOHOHqa rraJIe-3CKH, reH - )J.aBp) )J.aBpHeTI\H3HI<;JIapH Fap-
6HU EBporra Ba 60llII\a )KOUJIap)J.a5IXllIH TeKllIHpHJIraH :l\aM)J.ayq 6yJIHMra
a)KpaTHJIraH: rr a JI e ° u. e H, 3 0 U. e H Ba 0 JI H r ° u. e H. f1aJIeOreH
)J.aBpHHHHr :l\ap 6Hp 6yJIHMH 2-3 Ta)J.aH 5IpycJIapra Ba Ma:l\aJIJIHU ropH-
30HTJlapra 6yJIHHraH. IllYHra l\apaMaU rraJIeOreH )J.aBpH eTI\H3HFH yqyH
:l\aMMa I\YPYI\JIHKKa 6Hp XHJI 5Ipyc Ba ropH30HT l\a6YJI I\HJIHHMaraH. Kau-
H030H 3pacHHHHr rraJIeOreH )J.aBpH)J.a:l\aMMa I\YPYI\JIHK)J.a HI\JIHM llIapoHTH
Ba )J.eHrH3qYl\ypJIHrH 6Hp XHJI 6yJIMaraH, peJIbeepH YTfaH )J.aBpJIapra HHC-
6aTaH 6aJIaH)J., rraCTJIHK)J.aHTaWKHJI TorrraH (80- pacM).

f1aJIeOreH )J.aBpHopraHHK )J.YHecH5IXWH ypraHHJIraH, 6Y)J.aBp)J.aI\YPYI\-
JIHK)J.aYuCHMJIHKJIap)J.aHerrHI\ YPYFJIH, rYJIJIau)J.HraH )J.apaXTJIap TypH Kyrr
ycraH. YCHMJIHKJIap)J.aHTallIl\apH 01\ l\aUHH, )J.y6, TepaK, TOJI, l\aupaFOq,
IllHMO,lHU flpHM llIap)J.a IllHMOJIHU AMepHKa, IllHMOJIHU YpaJI, EBporra Ba
Pyc rrJIaTepopMacH )KaHy6H)J.a rraJIbMa, JIaBp, MarHOJIH5I, CeKB05I, 60T1\01\-
JIHK KHrrapHcH Ba rrarropOTHHKJIap Kyrr ycraH.

f1aJIeOreH )J.aBpH)J.aI\YPYI\JIHK)J.a xapaKTepJIH YMypTl\aJIH :l\auBOHJIap
rrau)J.o6yJIa)J.H, yJIap Te3 pHBO)KJ1aHa)J.H.YMYPTl\aJIHJIap opaCH)J.a CYT 3MH-
3yBqHJIap 5IXllIH Tapal\l\Hu 3Ta)J.H. X.auBoH 1\0JI)J.HI\JIapH rraJIeOreH )J.aBpH
rra.leoreorpaepH5ICHHH 5IXllIHPOI\ ypraHHIllra eTapJIH acoc 6yJIa OJIraH.

Me3030u 3pacH)J.a 5IllIaraH cY)J.paJIH6IOpYBQHJIapHHHr 1\0JIraH 6Hp I\HC-
MH rraJIeOreH )J.aBpH)J.aIWPYI\JIHK)J.a KeRr Tapl\aJIa)J.H. BYJIap)J.aH 6ab3HJIapH
CYB)J.a5IllIallIra MOCJIallIa)J.H.f1aJIeOreH )J.aBpH)J.a 65'p )J.aBpH)J.a5IWaMaraH
CyT 3MH3YBQHJIap)J.aHKHTJIap, )J.eJIbepHH,TIOJIeHb Ba :l\aBO)J.aYQYBQH KaJITa-
KeCaKJIap 5IllIaraH. CyT 3MH3YBQHJIap ypTa rraJIeOreH (30u.eH))J.a 5IXllIH pH-
BO)KaaHa)J.H.KeUHHpOI\ (OJIHrou.eH) UHPTI\HQ :l\aUBOHJIap, KeMHpyBQHJIap,
Tyel\,lH }\aUBOHJIap, Illy )J.aBpOXHpH)J.a5IKKa Tyel\JIH 6HpJIaMQH OTJIap HaMy-

1 KaJleJloH, repUflH Ba KHMMepHH 6YPMaJlaHIlIIIJJ,aH l\OCIlJl 6yJlraH TOFJlap lllYHJlaH
JleO aTaJla,!J.ll.



HaCH-naH)l.O6yJla)l.H. ABCTpa.1HH)l.arH l\onqHlvm CYT 3MH3YBqH.1ap 6yp .u;aB-
pH OXHpH)l.aH naH)l.O 6yJIa 60IlWaraH 3)1.H.,UeHrH3)1.a CYHKJ1H,TOFaHJIH 6a-
JIHI\.Trap, TOIlI6al\aJIap, l\YPYl\JIHK)l.a l\YIlIJIap TypH KynaH)l.H. fIaJIeOreH
)l.aBpH)l.a cyr 3MH3YBqH.,1apra HHC6aTaH CY)l.pa.1H6 lOPYB~.lap KaMpOI\HiliaraH.

YMYPTl\aCH3 :l\aHBOHJIap naJIeoreH )l.aBl;lH)l.afH )l.eHfH3JIap)l.a Kyn 6yJI-
raH, yJIap)l.aH JKHHC >;OCH.l l\HJIYBqH MOJIJIlOCKaJIap, MapJKOHJIHJIap qHFa-
HOI'H Kyn TonH.1a)l.H. YMYPTI\aCH3JIapHHHr TypJIapH YTraH )l.aBp)l.arHJIapra
HHc6aTaH KaMpOI\ HiliaraH. fIaJIeOreH )l.aBpH erl\H3HI\JIapH yqYH 60ill oeI\-
JIH.lap Ba ne.

1e
u.enO)l..lap qHFaHoFH xapaKrepJIH)l.Hp. By )l.aBpJIap.u;a HJIHl\

)l.eHrH3.1ap ocrH)l.a HHPHK ¢JpaMHH¢epJIap)l.aH HYMMYJIHfJIap Kynpol\ Hilla-
raH Ba JKy)!.a Kyn opraHHK )f{JiHC :l\0CHJI I\HJIraH. MJIHI\-COBYI\ HI\JIHMJIH
MHHral\a )l.eHrH3JIapH;J;a KpeMHHH:mr )l.HarOM,co)!..n;a CYB yrJIapH KyII ycraH,
yJIap)l.aH IIaJIeoreH erl\H3HI\JIapH!~a OIIOKa, TperreJIb (0:-<;,Ky JI paHr) JKHHC-
JIapu Kyn :l\0CHJI 6YJIraH.

BOilll\a YMyprl\aCH3J1,.ap)l.aH )l.eHrH3 THupa f1iKOHJIapH, MapJK)H IIOJIHII-
JIapH, 6YJIYTJIHJIap Kyrr 6yJIraH, JIeKHH yJIap IIaJIeOreH erI\H3HFHHHHr
crpaTHrpa¢rrHCH yqYH MY:l\HM POJIb YH:HaM.'lH.n.H.

naJleOreH ,l(aBpa:~arH IIJIaTlpOpMa Ba reOCHHKJIIfHaJIJIap. Me3030H: 3paCH-
.L\a6yJIraH KHMMepHH: 6ypMaJIaHHili 6JCI\HqH)!.aH CYHr IIaJIe030U 3paCH)!.a
TapKH6 TOIIraH l\YPYI\JIHKJIap 5IHa.n.a KeHraH)!.H. KOP)!.HJIbepa, BepX05IH,
l\HCMaH S'pra )!.eHfH3 Ba AH)!. reOCHHKJIHHaJIJIapH 6YPMaJIaHH6 TOFJIHKKaaUJIaHa)!.H.

IOI\opH 6yp .L\aBpH.L\a:l\0CH.7I6yJIraH XHH)!., ATJIaHTHKa OKeaHJIapH (reo-
CHHKJIHHaJIJIapH) :l\aM IIaJIeOreH )!.aBpH.L\a pHBOJKJIaHa)!.H, 5IoHH fOH)!.BaHa
MaTepHfH llIapl\.n;a ABCTpaJIHHra, JKaHy6)!.a AHTapKTH)!.ara, Fap6){a )l(aHY-
6HH AMepHKara aJKpaJIa)l.H, ypra)!.a A¢pHKa MaTepHrH l\OJIa){H. IIIHMOJI)!.a
AHrapH)l.a MaTepHrH 6HPMYHqa HXJIHTJIHrHQa l\OJIa.L\H. YJIap YPTaCH)!.arH
Pyc, CH6Hpb, XHTOU, TapHM IIJIaT¢OpMaJIapH opaCH)!.arH reOCHHKJIHHaJI-
JIap Me3030H OXHpH)!.a 6YPMaJIaHH6, HXJIHT :l\0JIra KeJIa)!.H. IIIHMOJIHH AMe-
pHKa 6HJIaH Fap6HH EBporra YPTaCH QyKH6, ATJIaHTHKa OKeaHH :l\0CHJI
6yJIa 60IlIJIaraH)!.aH KeHHH AHrapH)!.a MaTepHfH HKKHra 6YJIHHa)!.H. KeHHH-
QaJIHK (N 2.L\a) IIIHMOJIHH AMepHKa 6HJIaH fpeH-!IaH)!.H5I, EBpoIIa 6H.n:aH
BYIOK BpHTaHH5I ypTaCH.L\a qYKHill PYH 6epH6, aupHM 0pOJIJIap :l\0CHJI 6y-'

JIa)l.H. By )!.aBp.n.al\a.L\HMfH Ba ellI reOCHHKJIHHaJIJIap)!.a aKTHBJIaIlIHllI IIpO-
- u.eCCH6YJIH6, I\YPYl\JIHK.L\a :l\aM qYKHili (CHHKJIH3a) Ba KYTapHJIHili (aHTH-

KJ1H3a) JIap BYJKy)!.ra KeJIa)!.H.

fIaJIe0 reH cHcTeMacH)!.a TpaHcrpeccHH l\YPYl\JIHKHHHr aHqarHHa l\HC-
MHHH3raJIJIaH.L\H.MaCaJIaH, 3IIHIIJIaT¢OpMaJIap)!.a 3IIHKOHTHHeHTaJI .L\eHrH3-
JIap S'pTa OCHe.n.a, Fap6HH CH6Hp.n.a Ba EBpoIIaHHHr :l\aMMa JKOUH.L\a6YJI-

. raH. By )l.aBp.n.aaupHM JKouJIap.n.a (EBpOIIa.L\a) JIarYHa llIapOHTH 6YJIraH)!.aH
K)rn MHl\)l.op)!.a OllI Ty3H, KaJIHU, fHIIC KOHJIapH :l\OCHJI 6YJIraH . .neH-
fH3 TpaHcrpeCCH5ICH IIaJIeou.eH, aHHHl\ca, 3ou.eH)!.a KyII JKOUHH 6ocraH.
Fap6HH EBpoIIa)!.a OJIHrou.eH)!.a perpeccHH 60IlIJIaHraH. fIaJIeoreH TpaHc-
rpeccHHCH A¢pHKa llIHMOJIHHH, KaHa.L\aHHHr JKaHy6HHH, CH6HpHHHr
KyII I\HCMHHHI\oIIJIaH.L\H. fIaJIeOreH .L\eHfH3H MaH)!.oHH 6y JKouJIap.L\a 1OI\Opu
6yp )l.aBpHra HHc6aTaH :l\aM KyII Mau)!.oHHH 3raJIJIaU.L\H.

feOCHHKJIHHaJIJIap)!.a IIaJIeOreH .L\aBpH.L\a qYKHili 6HJIaH 6HpraJIHK)!.a
30u.eH)!.aH 60IlIJIa6 KYTa pHJIHllI, 6ypMaJIaHHili rrpou.eCCJIapH :l\aM 6y JIa.n.H.
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MaCaJIaH, AJIbrr, KaprraT, KaBKa3, ATJIaC Ba :X;HMOJIaH TOFJIapHHHHr ypTa
I\HCMH 6ypMaJIaHH6 KyTapHJIH6, ,neHrH3 OCTH,naH KyTapHJIa OOUlJIaH,nH.
HaTH:>Ka,na yJIap OpaCH,na OqHI\ ,neHrH3HH aJKpaTH6 TypyBqH TOFJIap (OpOJI-
Jlap) rraH,nO 6yJIa,nH. lIlyH,naH JKOHJIap,na ByJIKaHH3M rrpoueCCH }jaM ,naBOM
:::na,nH. DaJIeOreH ,naBpH,na ByJIKaH }japaKaTH S'pTa ,neHrH3 reOCHHKJIHHaJlH
6yHJIa6 KeHr Tapl\aJIraH, MaCaJIaH, BOJII\OH, ArreHHHH HpHM opOJIJIapH,
KaBKa3, KorreT,nOF Ba :X;HMOJIaHTDFJIapH ypHH,na (A¢FOHHCTOH,na), <PapFOHa
BO,nHHCHHHHr Illapl\H,na }jaM rraJIeoreH l\aTJIaMJIapH opaCH,na CHJIJIap yq_
paH,nH.
. DaJIeOreH ,naBpH rraJIeoreOrpa¢HHCH 6yp ,naBpH,naH Ty6,naH ¢apl\ I\HJIa-

,nH. l11\JIHM }j03HPfH Bal\T,narH MHHTal\aJIap Ka6H aHHI\ 6yJIHHraH, MacaJ1aH,
S'pTa ,neHrH3 reCCHHKJIHHaJIHHHHr HKKH TOMOHH,naIllHMOJI Ba JKaHy6H,na
TporrHK MHHTal\a 30HaJIapH 6yJIraH, MapKa3HH EBporra, Pyc rrJIaT¢opMa-
CHHHHr JKaHy6H cy6TporrHK MHHTal\a, IllHMOJI,na fpeHJIa~,nHHraqa HJIH"I\
MHHTal\a 6yJIH6, 6y JKOHJIap,naI\YHFHP KyMHp KOHH }jOCHJI6yJIraH (EBporra,
f 'uPHHHr IllHMOJIH). DaJIeOreH )!,aBpH I\YPYI\JIHKJIapH,na ,naIllT, qyJIJIap
MaBJKy,n 6yJIraH, 6yHra MOHrOJIHH, TypKMaHHCTOH, MHCp, Texac, l1crra-
HHHHH KypcaTHill KH¢OH. By JKOHJIap,na fHrrc, Ty3, I\H3HJI paHrJIH JKHHCJIap
}jOCHJI 6yJIraH. ..

DaJIeoreH ,naBpH,nafH nJIaT¢OpMa Ba reOCHHKJIHHaJIJIap,na cae3 ,neHrH3
eTI\H3HI\JIapH,naH: MepreJIb, rHJI, o}jaKT~Ill KynpOI\ 6yJIraH, !OF OJI,n60THI\-
JIapH,na MOJIaCCpHTMacH }joCHJIaJIapH TynJIaHraH. MOJIacc eTK.H3HFH pHT-
MaCH rHJI, aJIeBpOJIHT, I\YMTOIll, rpaBeJIHT, IllaFaJITOill rpynnacHHH 6np
Heqa oop l\aHTapHJIHIllH)!,aH HoopaT 6yJIH6, l\aJIHHJIHrH 2-3 KM ra ~TraH.
Ep IllapHHHHr 6yH,naH JKOHJIapH }j03HP ra3, He¢Tb KOHJIapH 60p 6yJIraH
}jaB3aJIap,nHp. Ell reOCHHKJIHHaJIJIap,na 6ypMaJIaHHIll fa'bCHpH,na naJIeOreH
,naBpHra OH)!, rHJI,- MepreJJb, O}jaKTOIll JKHHCJIapH 6Hp 03 ~eTOMop¢!13Mra
yqparaH Ba rHJIJIH CJIaHeura aHJIaHraH. DaJI~OreH ,na~pH eTI\H3HI\JIapH,na
He¢Tb, ra3, KYMHP, eHyBqH CJIa~eu KOHJIapH KY? yqpaH,nH. uMaCaJIaH,..KaB-
Ka3, KapnaT, )l(aHy6H-lIlapI\HH YpaJI, Fap6HH CH6Hpb, YpTa OCHe Tep-
pHTOpHHCH,na(H TOF OJI)!,H60THI\JIapH,nam ra3-He¢Tb KOHJIapH 6yHra MH-
COJI 6y JIa,nH.

~ IDaJI.eoreH ,naBpH,narrr 3nHKOHTHHeHTaJI ,n:eHrH3JIap a (Pyc nJ ~T¢OpMa-
CH, Fap6HH CH6Hpb nJIHTaCH) O}jaKTOIll JKHHCJIapH Kyn }jOCHJI 6yJIMaraH.
fHJI, MepreJIb, I\YMTOIll, onOKa, TpeneJIb, ,nHaTOMHT, KaOJIHHJIH rHJI JKHHC-
JIapH KynpOI\ TynJIaHraH. ~ByJIap opaCH,na CyKCHMOH (OOJIHT H) TeMHp,
MapraHeU py,naCH, YpaJI eH6aFpH,narH ~HHKOnOJIb), Fap6HH CH6Hp,na
(l1B,neJIbCK KOHJIapH) Ba A¢pHKa,na~H )l(a30Hp, MapOKaIll ¢OC¢OPHT KOH-
JlapH Ba TeMHp KOHJlapH aJIO}jH,na ypHH TyTa,nH.

I\YPYI\JIHKJlap,na }jOCHJl 6yJlraH eTl\H3HI\Jlap opaCH,na lOI\OpH naJleoreH
(OJIHOueH) ,na I\H3HJl paHrJlH fHJI, aJIeBpOJlHT KeHr Tapl\aJIraH, 6YJIapu opa-
CHona60KCHTJlH JKHHCJIap }jaM yqpaH,nH. IIlHMOJIHH AMepHKa,na 3~a KyMHP-
JlH eTI\H3HI\Jlap Kyn }jocHJI.6yJlraH. IlaJleoreH ,naBpH)!,a }jOCHJl 6YJlr~H Ky·
MHp KOHJIapH Y301\ lIlapl\,na, Fap6HH EBponap.a Ba OOIlll\a JKOHJIap,na
yqpaH)!,~L .

DaJleOreH ,naBpH eTI\H3HFH S'36eKHCTOH)!,a KeHr Tapl\aJIra!l Ba HXIllH
ypraHHJlraH. YJlap 40TI\OJl, v I\ypaMa

v

' <PapFOHa TOFJlapH eH6aFpH,na, To-
JKHKHCTOH)!,enpeccHflcH,na Kyn yqpaH,nIL •

By eTI\H3HI\JlapHH S'36eKHcToH)!,a 6HPHHqH MapTa f.,U. POMaHoBcKlHI

(1884-90), KeHHHqaJIHK <P. H. 4epHHIlleB, B. H. Be6ep (1910), LX. B. Ha-
JlHBKHH (1926) Ba c...X. MHpKOMOJlOBa (1958) JIap TeKIllHpraHJIap.

Da.1eoreH ,naBpH eTl\H3HFH 50 M ,naH 300-800 M ra eTa,nH. AHpHM JKOH-
JIaP,n.~ (YCTlOpT,na) na.1eoreH qyKHH,nHCH 4aT (lO~OpH 6yp) eTI\H3HTHra
M?C ~Ta,nH. TOJKHKHCTOH ,nerrpeccHHcH,na I\YHH naJIeoreH eTl\H3HFH 6HJlaH
6yp eTl\H3~.FH opacH,na HOMOCJIHK60p. MaCaJIaH, BOOOTOF, S'pa,nape, IDe-'
po60,n ,nageJIapH xaB3a~apH,na naJIeOreH eTl\H3HI\JIapHHHHr I\YHH l\HCMH
(rraneoueH) .ceKHH-acTa Y3rapH6 60pa,nH. BOIllI<;a JKOHJIap,na naJIeoueH
~aT.1aMH 6yp ,naBpH Ba yH,naH }jaM I\a,nHMfH eTl\H3HKJIapra HOMOC
eTa,nH. "

Da.;,eoueH eTl\H3~.il\.laeH YCTlOpT MapKa3H Ba OIFYMIllYF ,nYHrH,na,
4Hl\I60J1)l,a (AM>:,,nape l\ylIH 1~,HCMH,na)JKy,na KaM yqpaH,nH (l\aJ1HHJIHfH
10-100 M), l\yl1ll n~JIeOUeH eTI\H3HFtI HHKepMaH HpyCH ,ne6 lOpHTHJIaLVi

Ba Kap60HaT-rHJI.1111, l\HcMaH I\YM-a.'leBpo.1HT JKHHCJIapH,naHH60paT yJIap-
HH YCTlOpT,na -CyJ1TOHCaHJKap KYJIH O.l,nH,na KynpOl\ yqpaTHIll MYMKHH.
X apaKTepJ1H ..A;aHB~H. I\OJI,nHI\JIapH,naH ¢OHOMHHeepepaJIap Glaborotalia
angy lata ~Vh~~e) ClblOdes _beet us Vaes 60p (81-82- paCMJIap).

illy KaOH eTl\H3Hl\JIap CyJITOH YBaHc TOFH aTpO¢H,na }jaM yqpaH,nH.
Aco~aH 0J\aKToIll Ba ,nOJIOMHT, fHrrCJIH JKlIHCJlap,naH lI60paT. l\aJlHHJIH-
fn 25 M.

IOI\OPI~, naJIeOueH (KaqllH HpyCH) eTI\lI3HFH KynpOK; TapK;aJIraH. l\yHH
~aJ1eoueH eTK;H3HFH ~l\OPH naJIeOueH fHnCJlH l\aTJIaM 6HJIaH qerapaJlaHa,nH
eKlI xapaKTepJlll J\aHBOH I\OJI,nllFlIHH yqpaIllH

n
~

6HJIaH aJKpaTlIJ1a,nH. By
Hpycra Max;a.~JIlIH cxeMa 6yHHqa 6yxopo K;aBaTH TYFPH KeJIa,nH, Byxopo
l,a~aTlIHlIHr •eTK;lI3HFlI o}jaKTOIll, rHJI, I\yMTOIllJIa p,naH lI60paT 6yJIH6 Kyn
JKOH,nayqpaH, ~1, K;a.1HH:1l1fH80 M ,naH (Byxopo ,nenpeccHHcH) 65 M (Wyp06
KOHli) raqa, allp IM JK~,lI.1ap,na 3ca 5-8 M HH TaIllKlIJI 3Ta,nH.

,BoUeH. 5y 6YJIlIl\! eTK;H3l1FHacocaH ,neHrH3,na }jOCHJI 6yJlraH Ba S'36e-
KlICToH,na. ~eHr TapK;amaH. By K;lICM 4 Hpycra 6YJIHHa,nll. Ma}jaJIJIHH 6y-
.J1HHlIIll 6YHlIqa 6y HpyCJIapra CY30K; (BOFQaCapoH HPYClI), OmH (CHM¢e-
ponoJ1b HPYOI) Ba TYPKHCT9H, PHIllTOH, l1c¢apa, XOH060,n (Ba,naxIlloH),
AJIbMlIH HpyClI K;aBaT.'lapU TYFPll KeJla,nH.
P 90ueH eTK;lf..3HK;JlapIl S'36eKHcToHHHHr <PapFOHa BO,nHHCHJKaHy6H,na

H~TOH, l1c~apa, Cyx, I\lI}lIJll\YM,na KeHr Tapl\aJIraH. '
60 Y HpyC erK;H3Hl\Jlapll Y36eKHcToH TeppHTOPHHCJ1,na6Hp XHJI JKHHc,naH

II pal' 3Mac Ba l\aJlHHJIHrH }jaMMa JKOHJlap,na J\ap XHJI,nHP ETI\Fl3Hl\JIap
f:;fH Ba 3.Hr xapaK.:ep.1H J\aHBoH K;OJ1,nH-I\.'lapH6l1J1aH6HP-61~pH,naH a*pa-

a,nll. KyrrQu.1l1K eTI,1I3HK;J1ap,neHrH3 QyKHH,nHCH6YJlH6 HIllHJl fHJI Mep-
reJl_b, o~aKToIll Ba oK; K;YM, I\Yl\1ToIll.1ap,naH H6opaT,nHp. YJlapHHHr y~YMHIi
l,a.lHH.lHrII 150-200 M ra 6opa,nH.

DaJ1eO!eH ,naBpH c~CTe~acHHHHr cyHrfH l\HCMH OJIHrOl\eH YQTa KeHJKa
I\HC\lra 6y.1HHa,nH: I\ylIH, ypTa Ba lOKOpH. '

01Hro" yU

•• • u
V • ueH eTl\H3HFH pTa OCHe,na, JKyM.la,naH Y36eKHcToH,na HXIllHypraHH.lraH 6\:'lH6 '1 ' u

"'M B J', J' apHHHr 1\8.1HH.1HrH xaMMa JKOHJlaprra 6l1p XUJIvi ac yH,naH a" . "" n
,na (ST 6 l' Illl\apH eTl\H3HK;JIap paHrH J\aM HKKH XHJI aHpHM JKOHJIap-
Kyn 03KeKHCTOH Fap6H,na, JKaHy6H-wapl\H,na) HIllHJI paHr~H fHJI JKHHCJlap
hl\~H "JI::apl\,na ,<<PapFoH~ Bo,nHlfcH,na) rrymrH, I\H3HJI, I\YHFHP paHfJlH
u l\ P y~paH,nH, By eTI\H3Hl\JIap opacH,na 3Hf xapaKTepJIH }jaHBO.\OJI,nHl\.lapH Kyn TOnHJIraH. H



81- paCM. KafIHo30H .9paCH)(a llUlaraH 6a'h3H 6Hp )(aHBOH l\OJI,llHl\JIapH:

I. Cord ita ~orgen.sis Borb. (/,); 2. Spondylus. buchiphill (P,); 3. Turrilella

u

komyschenensis (/,);
4. Nummu htes d.lclans Dech (I,); 5. Vactra lvlitalina dorb; 6. Zpiria!is tarehanensis kitti (MHoueH);
7. T!ochus podohc ~ Dud (MH~ueH.nJlHOueH);8. Pardalna abichikoern(n.'HoueH)· 9. Lidacna Braetrigo.
nabs Nal (Q); 1O.ZlOtstorea httoqa (Q). •

OJIHrOueH .uaBpH eTl<;H3HI\JIapHHHHr l\aJIH HJIHrH Fap6.ua 150 ~ 6yJIca,
llIapKJl,a 15-25 M. YMyMaH OJIHrOueH .uaBpHHHHr OXHpJIapH.ua Y36eKHC-
ToH.uaH .ueHrH3 l\aHTraH.

59- §. HEOfEH ;:J;ABPH BA OPf AHHK ;:J;YHECH

HeoreH .uaBpH HKKH I\HCMra 6YJIHHa,ll.H: MHoueH, nJIHOueH 6yJJapHHHr
x;ap l\aHCHCHYlfTa.uaH KemKa I\HCMra Ba HpyCJIapra a)KpaTHJIraH (40- )Ka.n.-
BaJI). HeoreH ,ll.aBpHHHHr HpyCJIapH,ll.aH KynHHlfa Max;aJIJIHH 6yJIHHHllIH
6YHHlfa ¢oH.uaJIaHHJIa,ll.H. UlyHHHr ylfyH 6y ,ll.aBp eTI\H3HI\JIapHHHHr Tap-
KH6H, x;aHBOH, YCHM~HKJIap 1\0JI,ll.HFHHHHr 6Hp XHJI 6YJIMa~aHJIHrH,ll.aH
y:-'lyM l\a6yJI I\H.1HHraH CTpaTHrpa¢HK 6HpJIHKKa TaI\I\ocJIa6 eH,ll.OlllHJIa,ll.H.

HeoreH ,ll.aBpH x;afIBOH Ba yCHMJIHK ,ll.YHeCHX;03HprH opraHHK ,ll.yHe,ll.aH
6Hp 03 ¢apl\ l\HJIa,ll.H.Ca6a6H, HeOreH ,ll.aBpH60111JIapH,ll.a(MHOueH,ll.a) aHpHM
)KoflJlap,ll.a HJIHI\ ,ll.eHrH3HHHr 6YJIHlllH Ba AJIbn 6ypMaJIaHHlll )KapaeHH-
.uaH MaTepHKJlap OpaCH.uarH TOFJIapHHHr l\aHTa 6ypMaJIaHHllIH,ll.Hp.

By ,ll.aBp,ll.al\ypyI\JIHK,ll.a naJIbMa, ceKBOH, 60TKpI\JIHK,ll.a KHnapHC, na-
nopOTHHK (MHOUeH,ll.a)Ba .uy6, I\aHpOFOlf, TepaK, 01\ I\apaFaH, aKaUHH,
TOJI,ll.apaXT.lapH ycraH. By yCHMJIHKJIap HCCHI\, HJIHI\'HI\JIHMJIH llIapOHTra
MOCJIalliraH. WHMOJIHH MHHTal\a,ll.a HHHa 6aprJIH Ba 60111l\a ,ll.apaXTJIap
KeHr Tapl\aJIraH. fIJIHOUeH,ll.a (IOI\OPH HeoreH) HCCHI\-HJIHI\HI\JIHM,ll.a yCyB-
tIH yCHMJIHKJIap KaMaH,ll.H,yJIap ¢al\aT EBpona )KaHy6H,ll.a cal\JIaHraH.

BOllll\a )KOHJIap,ll.aHJIHI\ HI\JIHM,ll.aYCyBtIH yCHMJIHKJIap KeHr Tapl\aJI-
raH. HeoreH ,ll.aBpHHHHr X;03HprH BaI\T,ll.aH.¢apI\H YH,ll.aTyH.upa 30HaCHra
MOCYCHMJIHKJlapyca,ll.HraH lllapoHT 6YJIMaraHJIHrH,ll.Hp.
V!\YPYI\JIHK,ll.a HliiaraH x;aHBOHJIap,ll.aHcY,ll.paJIH6 IOpYBtIHJIap, CYB,ll.a-

I\YPYI\,ll.a HlllOBlfHJIap, x;aBO,ll.aytIyBtIH I\yllIJIap KynaHraH. HeoreH ,ll.aBpH.ua
eyT 3MH3YBtIH x;aHBoH TypJIapH KynaH,ll.H Ba pHBO)KJIaHa,ll.H.MaCaJIaH, 6H-
pHHlfH OTJIapHHHr r H n nap H 0 H TypJIapH, TyH I\yllIJIap, KapKH,ll.oHJIap,
I\onlfHI\JIH 6ypH, KeHrypy, 6H30H, eBBOHH3tIKH, 6yFy, MaMoHT Ba 60111l\a
30TJIap KeJIH6 lfHl\a 6011IJIaraH. HeoreH ,ll.aBpH OXHpH,ll.aMaHMyHJIap naH,ll.o
6yJIraH, x;aTTO nJIHOueH oXHpH,ll.a O,ll.aMCHMOHMaHMyHJIap, ¢HJIJIap Ba x;a-
I\HI\HH OTJIap x;aM naH,ll.o 6yJIraH . ./

HeoreH hI\H3Hl<;JIapH I\YPYI\JIHK,ll.a KynpOl<; X;OCHJI6yJIraHJIHrH ylfyH
x;aHBoH cyHKJIapHHHHr 1\0JI,ll.HFHyJIap,ll.a HXllIH caI\JIaHMaraH. BOTI\OI\JIHK,
,ll.eHrH3 COX;HJIH,ll.a,,ll.ape ,ll.eJIbTaCH,ll.a,KyJI 6YHH,ll.a HliiaraH x;aHBOHJIap eKH
eyB 0l\H3H6 KeJIH6 tIyKH6 I\OJIraHJIapH HXlllH cal\JIaHraH. ByJIapHH BoJIra
,ll.apecH COX;HJIJIapH,ll.a,\030FHCTOH,ll.a 4y, I1JIH ,ll.apeCHHHHr I\a,ll.HMrH Tep-
paCaJIePH,ll.a,CH6Hp.ua MY3JIOI\ ep (MaMoHT cY51rH) OpaCH,ll.aylfpaTHlii MyM-
KHH. Y36eKHcToH,ll.a 4HptIHI\ BO,ll.HifcHHHfIHCKOM HpMOFH,ll.a nJIHOu.eH h-
I\H3HFH,ll.aHrHnnapHOH (I\a,ll.HMrH OT) CYHrH, I\aHpoFolf, TyT Jj.apaxTHHHHr
KyMHpra aHJIaHraHH TonHJlraH. )KaHy6HH <PapFoHa.ua, MaJj.HreH,ll.a aJIeBpO-
JlHT tIY!:HH,ll.HCHopacH,ll.aH 6yFyHHHr KaJIJla CyHrH (1OI\OpHnJIHOueH) TonH-
Jl!!lllH Y 36eKHCToH,ll.aCyT 3MH3YBtIH x;aHBOHJIapHHKeHr Tapl\aJIra HJIHrHHH
KypcaTa,ll.H.

LI.eHrH3,ll.a HliiaraH x;aHBOHJlap,ll.aH 10M III 0 1\ T a H JI H Jl a p - I\O-
pHH oel\JIHJIap, eJIKa oeI\JIHJIap, 6011Ioel\JIHJIap, ,ll.eHrH3 THnpaTHKOHJlapH
HliiaraH. By x;aHBOHJIapHHHr KynlfHJIHrH x;03HprH ,ll.eHrH3JIap,ll.aBa tIytIyK
eyB x;aB3aJIapH,ll.a HllIaM0I\.ua. MacaJIaH, Cardium, Maetra, Yenus, Tapes
Congeria Spirialis Ba 6011Il\aJIap.



HeoreH ,IJ.aUpH,IJ.arH ~YPY~JIHK Ba reOCHHKJIHHaJIJIap. AJIhn 6ypMaJIa-
Hl:IlIl 6oCI\II'Il:! naJIeOreH ,lI,aBpH OXHpH,lI,a (30UeH, OJIl:IrOUeH,lI,a) Ep llapH-

I,lI,arl:l reOCHHKJ ~HaJIJIapHH Y3rapTHpa~H. TOFJIap naH,lI,o 6YJIa~H, I\YPYI\-
JIl:IK,lI,aH CYB l\aHTa,ll,H, 51bHl:I peJIhe¢ y3rapHllH 6HJlaH TaOl:lHH-reorpacpHK
IIIa po l:IT J\aM y3rapa,ll,H. lllYHra l\apaMaH, elil reOCHHKJIl:IHaJIJIap,ll,a q\'KHH-
,lI,l:ITynJIaHl:Illl:1, oypMaJIaHl:Ill ~apaKaTH Y51Ha ,lI,aBoM3THO TypraH.I\YP ~JIHK_
,lI,a ~aM I\l:ICMaH"CYB 60craH }l{OHJIap oyJIraH Ba MaTepl:lKJIap OpaCH,lI,a ,lIeH-
rH3 ~aM,lI,a KyJIJIap cal\JIaHl:IO I\OJIraH. llll:lMOJIl:IH Ba )KaHY0l:lH AMepl:lKa
MaTepl:lrH OHJIaH EBpona Ba ACPPHKa MaTepHrH ypTaCl:I,lI,a ATJIaHTl:IKa OKea-
HH TapKl:IO Tona,ll,l:I. HeoreH ,lI,aBpH,lI,a EBpona OHJIaH Illl:lMOJIl:IH AMepl:lKa
rpeHJIaH,lI,H 51, :BY!OK :BpHTaHH5I 0pl\aJIH I\YPYI\JIl:IKJIapapO HyJI OYJIraH~
)\03l:1p Ol:l3ra MabJIyM uOyJIraH I\YPYI\JIl:IKJIapHH Kyn I\l:ICMHHH HeoreH ,lI,aB-
pl:l,ll,a CYB OocMaraH.

I
YpTa ,lI,eHrH3 reOCl:IHKJIHHaJIH,lI,a AJIhn TOF oypMaJIa-

Hl:IlIll:l,ll,aH OPOJIJ ~P, 51pl:lM opoJIJIap ~OCHJI oyJIraH. Tl:IHq OKeaHHl:IHr Fap6H
Ba lIlapl\l:I,lI,arH elil reOCl:IHKJIl:IHaJIh 30HaJIap IIlHMOJI,lI,aH }l{aHyora TOMOH
qY3HJIraH 6yJIHO, oY epJIap,ll,a BYJIKaHl:I3M npoueccl:I ,lI,aBOM3TMoKAa.

TIaJIeoreH, HeoreH ,lI,aBpH eTI\l:I3HI\JIapH ~o3HprH Bal\T,lI,a X.HH,lI, Ba AT-
JIaHTl:I Ka OKeaHH Tarl:l,ll,a oopJIl:Irl:l aHl:II\JIaH,lI,H. )leMaK, OKeaHJIa pHl:IHr ~OCl:IJI
6YJIHllH Me3030H Ba KaHH030H" 3paCl:I Bal\THra TYFPl:l KeJIa,ll,H.:By npouecc-
Hl:IHr l:Ic60TH yqYH 1969-80 HHJIJIap,ll,a OKeaeJIap OCTHHH oYPFaJIaO KOB-
JIaraH,lI,a ¢al\aT !Opa, oyp, naJIeOreH Ba HeareH ,lI,aBpJIapHHl:IHr erl\l:I3HI\JIapH
TOnHJIl:Illl:1 ,lI,aJIl:IJI oy JIa OJIa,ll,l:I.

. AJIhn oypMaJIaHl:IlIlH MPlOUeH OXHpl:l, nJIHOUeH,lI,a }l{y,ll,a KyqJIH 6YJIl:I6,
reOCl:IHKJIl:IHaJIJIap,ll,a aCOCl:IH TOFJIapHl:IHr naH,lI,o oyJIHllHra', TOF oJI,lI,l:I,lI,a
Ba OpaCH,lI,a 6oTl:II\JIap ~OCl:IJI 6YJIl:Illl:1ra caoao oyJIa,ll,l:I. AJIhrr 0ypMaJIaHl:I-
IIll:l ¢al\aT

~
ell reOCl:IHKJIl:IHaJIJIap,ll,a 05'JIMaC,lI,aH, repUHH ,lI,aBpH,lI,a oypMaJIaH-

raH 'fOF ap,ll,a ~aM oyJIraH. :BYH,lI,aH }l{OHJIap,ll,a ep epl:lJIHllH, OHp OOJIaCT-
Hl:IHr KYTapl:lJI?llH, l:IKKHHlfl:lCl:IHl:IHr qYKl:IllH KaoH ~oJIJIap PYH oepraH.
repUHH,lI,a oypMaJIaHraH TOFJIap AJIhrr oypMaJIaHl:Illl:1 HaTH}I{aCH,lI,a ep epl:l-
Fl:I oyHJIaO 51XJIl:IT-51XJIl:IToyJIl:I6 KYTapl:lJIraH Ba qyKKaH. :By }l{OHJIap TOF-
JIap,ll,aH ,lI,apeJIap eMl:IpHO Ol\l:I3HO KeJITHpraH qyKHH,lI,l:IJIap 6HJIaH TyJIHO
oopa,ll,l:I. :BYH,lI,aH l:IKKl:IHql:l MapTa KYTapl:lJIHllra yqparaH TOFJIapra KaJIe,ll,OH
6ypMaJIaHHlll:1,IJ.a ~OCHJI 6yJIraH CKaH,lI,HHaBl:I5I, MapKa3HH OCHe (T5IH-
lIlaHh, OJITOH, Ca5lH), ABCTpaJIl:I5I TOFJIapl:l, l1TTl:ICPOl\HMl:I3 llapl\H,lI,am
KHMMepl:lH TOF KyTapl:lJIHIIlH,lI,a oypMaJIaHraH BepX05lH TOFJIapl:l Ba Illl:lMO-
,!!l:IH AMepl:l~a TOFJIapl:l MHCOJI 6yJIa,ll,l:I. Illy ,lI,aBp,lI,3 :BY!OK Acppl:lKa,ll,a ep
epl:lJIl:Illl:1 6YJIl:IO,u 6l:1p l\aHtIa KyJIJIap (TaHraHhl:lKa, Bl:IKTOPH5I Ba I\l:I3l:1JI
,lI,eHrHR) ~OCl:IJI 6yJIraH.

SpTa ,lI,eHrH3 r~OCl:IHKJIl:IHaJIH AJIhrr TOF oypMaJIaHl:Illl:1 HaTH}I{aCH,lI,a
Fap6,l1,aH lIlapl\l\a tIy3l:1JIraH l\aTOp TOF Tl:I3MaJIapl:lHl:I rraH,lI,O I\J1JIraH. AJIhn
TOF 6ypMaJIaHHllHHHHr ,lI,acTJIQ6KH yql:lHtIH cpa3aCH HeoreH ,lI,aBpl:l OXl:IpH,lI,a
AJIhrr, KaprraT, KaBKa3, :BOJII\OH 51PHM opOJIl:I,lI,arH TOFJIap, ArreHHHH 51pHM
0POJIl:I Ba 6oll1\a OpOJI, 51Pl:lMOpOJIJIapHl:I By}l{y,ll,ra KeJITl:IpraH.Illapl\ TOMOH-
,lI,a 3pOH TOFJIapH, TypKMaHHCTOH }l{aHyoH,lI,a KorreT,lJ,OF Ba TIOMHp-)\HH,lI,l:I-
I\YIIl TOFJIapH lIlaKJIJIaHraH. :ByJIap opaCl:I,lI,a Ba OJI,lI,H,lI,a6l:1p l\aHtIa 6oTHI\-
JIap, KaprraT, KorreT,lI,OF, AJIhrr, KaBKa3 TOF OJI,lI,l:I60Tl:IKJIapH XOCHJI 6yJIraH.
SpTa OCHe,ll,a T5IHllaHb TOF TH3MaJIapH HqH,lI,a KaTTa:KHqJoiK,' TOF OpaJlHHI
OOTHI\JIapH, MaCaJIaH, ¢JapFoHa, HopHH, :ByptIMyJIJIa, TO}l{HKHCTOH ,lI,err-
peCCH5ICH (OOTHI\JIapH), I\HPFH3HCTOH,lI,a - l1CCHI\KyJI, :BaHKaJI KYJIH Ba
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TaJIaC-OJIaTOB, I\opaToB TOF OJI,lI,H 6oTHI\.napH pHBO}l{JIaHa,ll,H. 1OI\opl:l,ll,a
KypcaTl:IJIraH 6OTHI\JIap HeoreH ,lI,aBpH oXl:Ipl:l,ll,a ,lI,ape aKKyMYJI5IUl:I5ICl:I,lI,aH
Ka.'ll:lH qYKl:IH,lI,l:IJIap 6HJIaH TYJIH6 Oopa,ll,l:I. HeoreH ,lI,aBpl:l eTI\l:I3HI\JIapH
6'VH,lI,aH 6oTHI\JIap,ll,a acocaH, IIIa FaJITOIil , l\yMTOIIl, aJIeBpOJIHT, rpaBeJIHT
tI~KMaJIapH pl:lTMH cpaUl:I5ICH,lI,aHl:IOOpaT 6yJIH6, l\aJIHHJIHfH OHP HetIa 100 M
,lI,aH 4--5 KM ratIa oopa,ll,l:I.

THHq OKeaHH ~aJIl\aCH,lI,arH elil reOCHHKJIHHaJIJIap. AJIhrr 6ypMaJIaHHllH
HaTH}I{aCH,lI,a ~o3HprH Bal\TfatIa ,lI,aBOM3TMol\,lI,a. MacaJIaH, KaMqaTKa 51pHM
OpOJIH, CaX3JIHH, 5IrroHH5I opOJIJIapH Ba yH,lI,aH lIlapl\)J,arH KYPHJI opOJIJIapH
HeoreH ,lI,aBpH,lI,aH OJI,lI,HHKYTapHJIa CollJIaraH oyJIca :)aM ~o3HprH Bal\T,lI,a
51Ha aKTHB ~apaKaT,lI,a,ll,Hp. lllHMo,'lHH AMepHKaHHHr FapOH,lI,arH AH,lI, TOF-
JIapH AJIhrr TOF 6ypMaJIaHHllH,lI,aH ~OCHJI 6yJIraH. ~:By }l{OH,lI,a aM ~o3Hpra-
Ita KyTapHJIHIIl Ba ByJIKaH ~apaKaTJIapH ,lI,aBOM 3TMol\,lI,a. AJIhrr 6ypMaJIa-
HHllH HeoreH ,lI,aBpH,lI,a KeCKHH TyC OJIraHJIHrHHH I\YPYI\JIHK,lI,a THK I\05lJIH
6aJIaH,lI, TOFJIap, OKeaH,lI,a .3ca tIYI\YP oOTHI\JIap (1000--11100 M) rrqH,lI,o
6YJlraHJlHrH,lI,aH KypHll MyMKHH. reOCHHKJlHHaJlJlap,ll,a ByJlKaH ~apaKaTH-
,lI,aH HOp,ll,OH, ypTa, aCOCJlH JIaBaJIap, l:IHTpy3l:1BJIap ~OCl:IJI 6yJIraH. l1HTpy-
31iB Ba 3CPCPY3l:1B}l{l:IHCJIap OHJlaH MHC, l\ypFOllHH, pyx Ba 6oIlll\a paHr JIH
rrOJlHMeTaJIJI KOHJlapH rraH,lI,O oyJIraH.

HeoreH ,lI,aBpH,lI,a I\YPYI\JlHKHHHr CyB 60CHlIlH }l{y,ll,a KaMaHraH. AcocaH
CyB I<;aHHllll:1 6yJIraH. Pyc rrJIaT<PopMaCHHl:IHr }l{aHy6H Ba EBpOrraHl:IHr
}l{aHYOH-lIlapl\l:IHl:I MHOueH,lI,a cae3 ,lI,eHrH3 60craH. MacaJIaH, FapO,ll,a BeHr-
pl:l5l,IJ.aH 601I1JIa6 MOJl,IJ.aBl:I5I, )KaHy6l:1H YKpal:lHa, I\opa ,lI,eHrl:l3, A30B ,lI,eH-
rH3H, KaBKa3 TOFHHl:IHr IIlHMOJlH, KaCrrl:lH..,lI,eHrH3l:1 0pl\aJIl:I OpOJI ,lI,eHrH3R-
raqa 6yJIraH }l{OHOtIl:Il\ ,lI,eHrl:l3 6yJIraH. :By }l{0YJlap,ll,a ,lI,eHrl:l3 rrJll:lOueHratIa
,lI,aBoM 3Ta,ll,l:I. I1J1l:10UeH ,lI,aBpl:l,ll,aH OOlIlJIa6 YpTa ,lI,eHrl:l3, I\opa ,lI,eHrH3,
KacrrHH ,lI,eHrH3JIapl:l 6l:1p-6l:1pJlapl:l,ll,aH a}l{paJIHO, cyB l\aHTa,ll,l:I Ba TOFJlaJ}
KyTapl:lJla,ll,l:I. TIJIl:IOueHHl:IHr OXl:Ipl:l,ll,a KaCrrl:lH ,lI,eHrFl3l:1 (Ol\qaFl:IJI ,lI,eHrH3H)
X03HprH BOJIra, KaMa ,lI,apeJIapl:lHl:IHr I\YHH I\l:ICMl:IratIa 60CTH12H6 KeJIa,ll,H.
HeoreH ,lI,aBpl:l,ll,a oy ,lI,eHrH3JIapra }l{y,ll,a Kyrr ,lI,apeJlap ()lHerrp, )lHecTp,
BOJlra, KaMa) KeJIl:IO I\YHl:IJlraHl:I ytIyH CYBl:I tIytIyK oyJIraH. IllYHl:IHr ytIyH
qyqyK CyB MOJIJI!OcKaJIapl:lHl:IHr I\OJl,ll,l:IFH HeoreH eTI\l:I3l:11\JIapl:l,ll,aH KyrrJIa6
TOrrHJI3,l1,l:I.

I\yHl:I HeareH ,lI,aBpl:l,ll,a l:Il\JIl:IM y3rapa,ll,l:I. Pyc rrJlaT¢opMaCH,lI,a I:!JIHI\
,lI,eHrH3 oyJIraHJIl:IrH,lI,aH KyMHp ~OCl:IJI 6yJlraH oYJlca, lIlapl\ TOMOH,lI,a(YpTa
OCHe,ll,a) rl:lrrc, Olil Ty3H, I\l:I3l:1JI paHrJIl:I MOJIaCC I\YPYI\JIl:IK erl\H3HFH ~OCHJI
oYJlraH. JIeKl:IH, rrJIHoueH ,lI,aBpl:l oXHpH,lI,a I\YPYI\JlHK,lI,aH ,lI,eHrH3 l\aHTl:IllH
caoa6JIl:I HI\JlHM COBHraH. SpTa ,lI,eHrl:l3 reOCl:IHKJIl:IHaJIH ypHl:I,lI,a FapO,ll,aH
rnapl\l\a tIy3HJTraH l\aTop TOF TH3MaCl:I rraH,lI,o oyJla,ll,H. HaTH}I{a,ll,a, }l{aHy6-
,lI,aH KeJIyBtIH l:IJIl:Il\ ,lI,eHrH3 HyJIl:I Ba xaBo 0I\HMH TycHJla,ll,H Ba HH~05lT llH-
MOJIHH 51pHM lIlap,ll,a xaBo COBHH 601I1JIaH,IJ.l:I. :ByHra Illy ,lI,aBp }l{HHCH opacH-
,lI,aH TOrrHJIraH ~aHBoH I\OJI,lI,HI\Jlapl:l MHCOJI,lI,Hp.

HeareH eTI\l:I3l:11\JlapH acocaH I\YPYI\Jll:IK Ba ,lI,eHrl:l3 eTI\H3HI\JIapH,lJ,aH
116opaT. )leHrH3 erl\l:I3l:11\JIapH KaMtIaTKa, CaXaJIHH, I\pHM,IJ.a, Kypl:lJI OpOJI-
JlapHAa Tapl\aJIraH. :BolIll\a }l{OHJIap,ll,a KOHTHHeHTaJI eTI\H3HI<;Jlap MOJIaCe-
nap,lI,aH 1160paT oyJll:lO, l\aJlHHJIHrH 2--6 KM ratIa 60pa,ll,IL

~36eKHCTOH,lI,a HeareH eTI<;H3HI<;JlapllHH B. 11. TIorroB, M. H. rpaMM,
Ill. )l. )laBJIaTOB, A. r. :BoooeB Ba 601I1I<;aJIap MyKaMMaJl 5·praHraHJlap.

HeareH ,lI,aBpH S36eKHCTOH,lI,a xaM llKKll 6yJIHMra 6yJlHHa,ll,H: MHoueH
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~
("! 1) Ba n~HOUeH (N 2)' 5y ,naBp eTI\H3HPHI\YPYI\JIHK-lllapOHTH,na ~OCHJI
6~JIr~H 6YJIH6, 6ab3aH KHlIHK-KH'IHK CYB aB3aJIapH,na TynJIaHraH ,neHfH3-
KyJI eTI\H3HI\JIapH (!\H3HJII\YM, !\OpaWM,na) ~

H
aM ylIpaH,nH.

HeoreH ,naBpH I\YHH MHOueHeTI\H3 ~HHHHrKemKa I\HCMH S36eKHCTOH_
,na ~03Hpralia 51XlllHaHHI\JIaHMaraH·uAHpHM Ta,nI\HI\OTlIJiJlapepHKpHlIa, 6
Bal\T OpaJIHPH,naep ~3H,na KYuliJIHKYTapHJIHlll Ba eMHpHJIHill 6YJIraHJIHr~
ca6a6JIH ,neHrH3,nalIYKHH,nHTynJIaHMaraH.

HeareH eTI\H3HI\JIapHHHHr
u

l\aJIHHJIHrH naJIeareH ,naBpH,narHra HHc6a-
TaH my,na l\aJIHH, aHHHl\ca, YpTa OcHeHHHr maHy6H-IlIapI\H,na 6Hp Hella
100 M ,naH :x.HCOpBa CypXOH TOPJIapHmaHy6H-pap6H,nafH 60THI\JIap,na
2000 M ralla eTa,nH. ~y ,naBpueTI\H3HI\~~PH HeepTb,ra3 Ka6H epoH,naJIHI\a-
3HJIMaJlapra my,na 60H. 5y YpTa OCHe reoJlOrJlapHHH Kyrr HHJlJlap,naH
6epH I\H3HI\TJiPH6KeJla,nH.

nJIHOLJ,eHeT~H3HI\JlapH yliTa KaTTa ~HcMra 6yJlHHa,nH: I\YHH, ypTa Ba
101\0pH. 5yJIap y3 HaB

u

O

6aTH,naMa~aJlJlHH l\aTJIaMJlapra ampaTHJIraH. Ma-
CaJIaH, ¢appoHa BO,nHHCH,na:rHnrrapHoH (l\a,nHMrH OTJlap) Ba HJlH (,nape-
HHHr HOMH)l\aTJlaMJIapH. YJIap 51HaKeHma l\aTJlaM MaccareT Ba 6aKTpHH
Ba HH~05lT, na;T,naH l ~opHra: l\yt'IH Maccare~, ypTa MaccareT, 101\0pHMac~
careT, 6aKTpHH 3ca l\yHH Ba 101\0pH6aKTpHHra 6yJlHHa,nH.

TOIlIKeHT aTpoepH,narH HeoreH eTI\H3HI\JIapH llly moilJlap MaxaJlJlHH

o

HOMH,naHo:'!HHraH. MHoueH 3 KeHma I\HCMra Ba HKKH (KeJlec Ba 4HPllHI\)
CepH5Jfa 6YJIHHa,nH.DJIHOUeH yll I\HCMra (l\yt'IH, ypTa, 101\0pH) Ba 6HTTa
MHp3apa60T CepH5ICHra ampaTHJlraH.

HeoreH ,naBpHeTI\H3HI\JlapH Tyl\ I\H3HJI, l\yHPHp, mHrap paHr Ba HH~O-
51TJl.aXHJlMa-XHJI, HOTeKHCTapl\aJlraH 6yJlH6, I\YHH HeoreH (MHoueH),na
rHJI, aJIeBpOmlT, MepreJIb, l\yMTOIlI, Oill Ty3H, rHnc Ba I\HCMaH lOrrl\a l\aT-
JlaMJIH ~aKTOill (OPOJI ,neHrH3H,na 50pCaKeJIMaC 51I\HHH,na)mHHCJlapH,naH
H60paT, l\aJlHH-!IHrH 900 M ,naH 3500 (OI\6eJI - Ol\lIarr-CyrraToP) M ralla
6opa,nH.

IOI\OPH rrJIHOUeHeTI\H3HPHHHHr KyrrllHJIHrH iIHpHK 6yJIaKJIH lllapaJl,
r~aBeJIHT, lllaEaJlTOIlI, l\yMTOIlI, aJleBpOJlHTmHHCJIapH,naHTalllKHJI TorrraH
6yJIH6, yJIaplUfHr l\aJlHHJIHrH 6Hp XHJI 3Mac, TOP 0paJlHPH Ba TOP OJI,nH
60THI\";.apH,na 1500-2~00 M ra eTa,nH, TeKHCJlHKJlap,na3ca KaMpOI\.

!\yHH HeoreH N 1 eTI\H3HI\JlapH,na KyJI,na, cae3 ,neHrH3J1ap,na 5IIlIaraH
lOMlllO~ TaHJIHJIap (lIHPaHOI\JlapH) Ba I\HCMaHI\YPYI\JlHK,na ycraH YCHMJIHK
Ba ~aHBOHJIapHHHr 1\0Jl,nHI\JlapHylIpaH,nH. IOI\OpH HeoreH (UJlHOueH) eT-
I\H3HI\JlapH opacH,naH CyT 3MH3YBliH ~aHBOH cy5lHJlapHHHHr 1\0JI,nHI\JIapH
TOfIJiJlraH.

!\yiIH HeoreH 6~JIaH 101\0pHHeoreH ,naBpH eTI\H3HI\JlapH opacH,na I\HC-
I\a Bal\T HlIH,na lIyKHH,nH TyrrJlaHraHJIHrH, mHHCJIapHHHr HHPHKJlHrH Ba
yJIapHHHr I\H3HJI, rrYI,llTHpaHrJIap,na OYJlHIlIH, 6y ,naBpJlap OpaJlHPH,naKyll-
JIHuTOP 6ypMaJlaHHiliH 6yJIraHJIHrHHH KypcaTa,nH. EyH,naH TalllKapH ~ap
l\aHCH CepH5I, l\aBaT Ba eHTMaJIap tJyKHH,nHmHHCJlap opaCH,na H~MOCbH-
lllH ~aM 6y ,na~pJIap,naTyXTOBCH3KyTapHJIHIlIJlap 6yJIraHJIHrHHH 51Ha6Hp
60p Tac,nHI\JIaH,nH.

KaiIH030
H

3pacHHHHr ~03HprH CHCTeMacHTypTJIaMliH eKH aHTporroreH
(aHTpOrroc_ o,naM, repoc - KeJIH6..lIJiI\HlllH) ,naBpH yHlIa Y301\ (1,?-2)
MHJIJIHOHHH.'! 6yJIMaCa ~aM, YHl1Hr eTI\H3HI\JIapH eTapJIH ,napama,na ypra-

HHJlraH,nHp. -
TypTJIaMliH ,naBp eTI\H3HI\JlapH HlIH,na My3 eTI\H3HPHKeHr Tapl\aJI[aH-

JlHrH yllyH 6y ,naBpHHMy3 ,naBpH ~aM }l.e6 aTa.la,nH. u

TypTJlaMtJH ,naBp,naAJIbrr TOP 6ypMaJIaHHlllHHHHr ,naB?MH6yJIH6, yHH
03HprH Bal\T,na 3 H r

~

51H r H 6 y pM a JI a H H III ,neHHJI~p,H.4yHKH,
~eoreH Ba 60llll\a ,naBp eTI\H3HI\JlapHra T5'pTJlaMtJH,na~p eTI\H3Hl\JlapH

aMMa mOH,naHoMOCeTa,UHBa TapKH6H, CTpyKTypacH, ~aHBOH1\0JI,UHl\JlapH

6HJlaH yJIap,UaH Ty6,UaH epapl<;I\HJla,UH. ..
I

I I H
H

a

TypTJIaMliH ,UaBpTonHJ ~aH opra~HK I\OJI,UHI\Ba eTI\H3HI\Jlap TapJ{H6Hra
I\a a6 TypTTa 6yJlHMra: l\yHH (Ql) , ypTa (Q2)' 101<;0PH(Q3) Ba X,O;HP[J~3a-
MOR (Q4) 6yJlHHa,lIJI. EyH}l,aH TaIlIl\apH My3 60~HIlIHra, o,UaMrr~H,UO6yJlH-
IlIH~a Kypa Ba ,UapeeTI\H3HI\JIaPHHHHrTapl\aJIHIlIHra (SpTa OClle,Ua) l\apa6
MaXaJIJIHH KeHma KHcMJIapra 6yJIHHa,UH(40- ma,UBaJlra l\apaHr).

TYPTJ ~MtJH,UaBp,UaopraHHK ,UyHe yTraH ,UaBpJ ~pra (HeoreH)u ~c6aTaH
51XIlIJiTapal\I\HH 3TfaH, aH ~I\Ca, CyT 3MJi3yBliH x,aHBOHJlap~a Kyrr H1I.1.1HK
MeBaJIH,UapaxT Jlap, ,UOHJIHYCH~JlHKJIap HHx,05lT,UaKeHr Tapl\aJIraH. n ~p-
HHHr 60IlIJIapH,UaopraHHK ,UyHeBa HK.JIHMIlIa pOHTHnJIHOueH,UaBpHra yx-

IlIaraH 6yJlraH. JleKHH rrJleHC- .
ToueH HKKHHtJH5IpMH,UaH 60IlI- "......,.....-\..---r-

JIa6 HI\JIHMKeCKHHY3rapMH Ba t

aHpHM x,aHBoH, YCHMJlHK Typ-
JIapH I\HpHJla 60IlIJIaH,UH. Ma-
CaJIaH, rrJIHOueH,Ua 5IIlIaraH
HHPTK.HlI KJlJIHtJ THiliJIH HyJI-
6apc, OTJlapHHHr 6HpHHlIH aB-
.'lO,UHrHrrrra PJiOH (H ipporiou),
epHJIHHHr ,UacTJIa6KH aBJIO,UH
MaMoHT, MacTQ,UoHT(Mostodon
arvernensis) Ba 60IlIl\aJlap Hy-
1\0JIa60IlIJIaH,UH.

SCHMJIHKJIap,UaHHTTHepOI\H-
MH3 Fap6H,Ua ycraH (TyJla,
BOpOHe2K,MocKBa Ba BOJIor,Ua
06JIaCTnapHJl.a) 6yK, rranopoT-
HHKJIapHHHr 1\0JI,UHI\JlapH TO-
TIJ.WraH. :x.03HPrH rraHT,Ua 6y
YCHM.1HKJIap aHtIa maHy6,Ua
yca,UH, EyH,UaH y3rapHiliJIapHH
TypTJIaMliH ,UaBpHHHr 6HpHHtJH
51pMH,UaMy3 60cHIlIH,UaH, HI\-
JIHMHHHr Y3rapraHJlHrH,UaH Ky-
paMH3. IKyMJIa,UaH, KaHa,UaHH,
EBporraHH, HTTHepOl\HMH3HHHr
IlIHMOJIHH paHOHJIapHHH My3

8 2- pac~1. TIaJleOreH aaBpll;larll \a~IBOH I\,OJl-
,1,11FII: Fatine Leldersaiusisgoriasa (Ol\col\-
OTa).



6oca.n.li. I1I\JIHMra MoCJIalliraH llIHMOJI 6YPYCH, naKaHa l\aHHH Ba 6011Il\aJIap
naH.n.O6yJIa.n.H.

neHrH3.n.a 5l11IOBqH yMypTI\aCH3 J\aHBOHJIap.n.aH: Cordium Didoha
Dreissensia, Mua, Littorina Ba 6011Il\a TypJIapH I\YHH TypTJIaMQH .n.aBP.n.~
5l11IaraH. 101\0pH.n.a HOMJIapH KypcaTHJIraH YCHMJIHK Ba J\aHBOHJIap I\OJI-
.n.HPHHHHr TOIlHJIHllIH TypTJIaMQrr .n.aBp naJIeoreorpaepH51CHHH ypraHHllI.n.a
KaTTa aMaJIHH aJ\aMH51Tra 3ra.

YPTJIaMQH .n.aBp.n.a5l11IaraH J\aHBoH Ba )'CHMJIHK 1\0JI.n.HI\JIapH (aHHHK-

(

ca, Ql Ba Q2) ~aMMa I\YPYI\JIHKJIap.n.arH KyJI, .n.ape eTI\H3HI\JIapH opaCH.n.aH
TonHJIa.n.H. MaCaJIaH, CH6Hp.n.aH MaMoHTHHHr My3 1\0TraH 6YTyH 1\0JI.n.HPH
TonHJI.n.H. 1\03"OFHCTOHBa ~36eKHCTOH.n.aH OT, 6YFy, TY51I\YllI 1\0JI.n.HPH
(CH~aK, Ma.n.HreH, OI\COI\OTa} K)'nJIa6 yQpaH.n.H.

Y36eKHcToHHHHr )KaHy6H.n.a TOPJIap opacH.n.arM FOp.n.aHTonliJIraH HeOH-
.n.epTaJIeu. 60JIaCH cY51rH IlJIeHCTou.eH OXHpH rOJIou.eH BaI\TH.n.a (Q3) o.n.aM
naH.n.o 6YJIraHJIIIrHHH. KypcaTyBQHu.n.aJIHJI.n.Hp. 5y CY51KHHJ1eHHHrpa.n. aHT-
ponoJIorH fepaCHMOB TeKllIHpHO YpTa OCHe.n.aCyT 3MH3yBQH ~aHBOHJIap
)KyMJIa.n.aH, o.n.aM TypTJIaMQH .n.aBp.n.a naH.n.o 6yJIraHJIHrHHH .aHHI\JIa.n.H
(83- pacM). .

TypT JIaMlIH .n.asp.n.am I\YPYI\JIHK sa reOCHHKJIHHaJIJIap. K atIH030H
3paCH OXHpH.n.a 6~'JIraH AJIbIl TOF 6ypMaJIaUHIllH 3Hr 5lHrH

l
TOP.naH.n.o 6y-

JIHllI npOu.eCCH 6yJIH6, TypTJIaMqH .n.aBp 6011IHll,aH 6011IJIa6 Ep llIapH.n.a
J\03HprH 3aMOH peJIbeepH By)Ky.n.ra KeJIraH.

TIaJIeoreorpaepHK TeKllIHpHllIJIap.n.aH MabJIyMKH, TypTJIaWIH .n.aBp 6011I-
JIapH.n.a I\YPYI\JI!!K OHJIaH .n.eHrH3JIap opacu.n.a J\03HprHra HHc6aTaH 6Hp 03
epapl\ 6yJIraH. YpTa .n.eHrH3 Fap6H EBpona 6HJIaH AeppHl~aHHHr I\yllIHJIraH
)KOHH 6yJIraH. KHqHK OCHe 6HJIaH fpeu.H51 ypTaCH.n.a 3rell .n.eHrH3H, nap-
.n.aHeJI6yF03H oyJIMaraH, 5lbHH 5lXJIHT I\YPYI\JIHK 6yJIraH. 5yIOK 5pHTaHH51
opOJIJIapH 6Hp-OHpH 6HJIaH I\YllIHJIraH 6YJIH6, 5aJITHKa .n.eHrH3H6yJIMaraH.
OCHe AJI51CKa 6HJIaH I\YllIHJIraH .6YJIHO, 5epHHr 6yF03H oyJIMaraH. I\opa
.n.eHrH3 KHqHKpOI\, KacnHH .n.eHrH3H 3ca KaTTapol\ 6yJIraH.

TYPTJIaMqH .n.aBp6011IJIapH.n.allIHMOJIHJ151pHMllIap.n.a My3 OOCHllIoyJIraH.
MY3 acOcaH, EBponaHH, CCCPHHHr EBpona I\HCMHHH, CHOHphTeppHTOpH51-
JIapHHHHr llIHMOJIHHH 60craH.

. FapoHH EBpona.n.a AJIbn TDPJIapH.n.aH TeKHCJIHKKa TypT MapTa My3
60CTHpHO TylliraHJIHrH aHHI\JIaHraH Ba 6y My3JIHK .n.aBpJIapH Ma~aJIJIHH
.n.apeJIap Ba )KOHJIap HOMHra l\yHHJIH6, r 10 H u., M H H .n.e JI b, P H C C
B a B 10 P M .n.e6aTaJIraH. 5yJIap.n.aH OHPHHqHCH (rIOHU.) nmIOu.eH.n.a 6yJI-
raH .n.e6 ~Hc06JIaHa.n.H. ~

CCcP EBpona I\HCMHHH yt.! MapTa My3 60craH: 1. J1HXBHH (Ql)' nHenp
(Q2) Ba BaJI.n.aH (Q3) (84- pacM).

X.03HprH .n.aBp My311IyHOCJIapH llIy ~q.n.HCaJIapHH TeKllIHpHllIH6, I\YHH-
.n.arH xyJIocaJIapra KeJIHillraH.

MY3 60CHill .n.aBpJIapH opacH.n.a MabJIyM Bal\T OpaJIHFH 6yJIraH. 5yH.n.a
My3 QeKHHU6, HJIHI\ HI\JIHM IllapoHTH By)Ky.n.ra KeJIraH Ba 6y .n.aBp.n.a.n.ape,
KyJI eTI\H3HPH ~aJ1BOH, YCHMJIHK 1\0JI.n.HI<iJIapH6HJIaH TyJIraH.

1 nJJeHCTOlleH.llaH 6owJJa6 ep nYcTfl.lla KeCKHH l\apaKaT 60WJJaHa.llH, -6yHra 3Hr
lIHrH TeKTOHHKa Ba ep I\06HFHHH aKTlIBJJaWraH .llaBpH .lle6 aTaJJa.llH.

~3. paC~1. DoiicYH TOFll;J,arll TewliKTow FOpll;J,aH TOnJIJIraH HeH.llepTaJJell.1ap. (repacuA!06
lli.1araH, MY3a¢¢d.po6a P. fO. <jJOTOCII.)
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MY3 CTI\H3HFH CCCP TeppHTOPHHCH,na KeHf Tapl\aJIfaH, aHHHI\Ca My3
I\O,'I,nHFH- MOpeHaJIap KapeJI';!H ACCP,na, BeJIOpYCCHH,na, BaJI,nai-'r I\Hp-
JIapH aTpoqm,na Kyrr yqpai-'r,nH. YpTa OCHe TOFJIapH,nafH My3JIHKJIap X03Hp-
rH Bal\T,narHCHra HHc6aTaH KyrrpOI\ Mai-'r,nOHHH3faJIJIafaH.

My3 60cMaraH iKoi-'rJIap,na, TOF OJI,n Ba TOF eH6aFPH 30HaJIapH,na ,nOHMHi-'r
Ba Bal\THHqa 0l\ap cyBJIap eTI\H3HFH Kyrr XOCHJI6yJIraH. ETI\H3HI\JIap aJIJlIO-
BHH, rrpOJIlOBHl1JIap 6YJI!!6 WaFaJI. I<;yM Ba JIeCCHMOHiKHHCJIap,naH H60par.
ByJlapHHHf l\aJlHHJIHfH ;Y'pTa OCHe,na 60 M ,naH 1500 M faqa (<PapFoHa BO-
,nlfHCH) 60pa,nH.

JlawT Ba qYJIJIap,na TYPTJIaMqH ,naBp 6oWJIaplf,naH 6owJIa6, WaMOJI
xapaKaTlf,naH 30JI eTl\lf3HFH, I<;yMyIDMH (6apxaH, ,nIOHa) Ba JIecc CTI<;H3HFH
~OCHJI 6yJIfaH. u

OporeH XapaKaTH HaTHiKacH,na YpTa ,neHfH3, I\opa ,neHfH3 Ba KacrrHi-'r
,n;eHrH3JIapH aTpoqlH qyKa,n;H, fOX KYTapHJIa,n;H, HaTHiKa,n;a yJIapHlmf 6HpH-
HH-HKKHHqHcHfa I\YWHJIlfW Ba aiKpaJ1lfW rrpou:eCCH pyH 6epH6, Mai-'r,n;OHH
rox; KeHfaHH6, rex; KHqpaH,n;H. LUymlHf yqYH X03HJ::fH I\opa ,neHrH3 6HJIaH
KaCIlHH ,neHrH3H WHMOJIH,n;arHI<;YPYI\JIHK,naTYPTJIaMqH ,naBp CTI<;H3HI\JIapH
opacH,na ,neHrH3,n;a 5IWaraH MOJIJIIDCKaJIap 1\0JI,nHI\JIapH yqpaH,nH.

I\a,n;HMfH ,neHfH3 Teppaca.'IapH X03Hp KaBKa3 Ba I\opa ,neHrH3 I<;HpFO-
FH,naH 60 - 70 M 6aJIaH,nJIHK,na eTa,nH.

TYPTJIaMqH ,naBp,na CYB 60CHWH - 'WHMOJI,naH (BamHKa Ba 0,<; ,neH-
rH3H,naH YTfl6) iKaHy6ra TOMOH CHJIiKHfaH, aupHM iKOuJIap,n;a cal\JIaHH6
I\O.JIraH ,neHrH3 eTI\H3HFH 6YHra MHCOJI6yJIa,nH.

TYPT.JIaMqH ,naBp,na Ky.JI Ba 60TI\OI\.JIHK eTI\H3HFH Fap6HH CH6Hpb rraCT-
TeKHC.JIHfH,na KYII XOCHJI 6YJIMoJ<;.na. By ep,narH TOPQlJIap l\aJIHHJIflfH
3-4 M fa 6opa,nH.

TYPTJIaMqH ,naBp 60WJIapH,narH ep epHJIflW IIpou:eccH TyQlaU.JIII XOCHJI
6y.JIraH AQlPHKa,narH KYJIJlap (TaHfaHbHKa Ba 6owl\aJIap), I\H3HJI ,neHfH3
Ba S'JIflK ,n;eHrH3.JIap, I1TTHQlOl\HMH3 wapl\H,narH BaUKa.'I KY.'I.'IapH X03HpfH
Bal\r,na x;aM Ep WapH,ll;arH aKTHB 06.'IaCT.'Iapfa KHpa,n;H Ba 6y epJlap,na 3H.'I-
3H

Jl
a, ep epH.JIHW (MOHrO.'IHH WHMO.JIH,na (1957) Ba THHwaH,na) ,naBOM 3T-

M.OJ<;.na(85- pacM).

TYPTJIaMqH ,naBp,n;a IIaH,no 6YMaH I\YPYI\.'IHK eTI\H3HFH HqH,na-aJIJIIDBHII,
IlpO.JIIOBHi-'r,QlJIIDBHOr.'IHU:Ha.'Ib Ba 30Jl CTI\H3HI\.'IapH KeHf Tapl\a.'IraH Ba
YJIapHHHr I<;aJIHH.JIHfH10- 500 M, xaTTO 1500 M faqa 6opa,nH.

TYPTJIaMqH ,naBp CTI\H3HI\.JIapH S'"36eKHcToH,na YTfaH ,naBp eTl<;H3HI\.'IapH
YCTHra HOMOCeTa,nH. By ,naBp eTI\H3HI\.JIapH X;03Hp HXUIH YPfaHH.JIraH Ba
TypTra 6YJIHHa,n;H: I<;yUH - HaHaH (Cyx) (Q1Sh), YPTa-ToUIKeHT (Q2T),
1O!<;°PH- MHp3aqy.'I (Q3g) KOMIl.'IeKCH Ba X03lfPfH - CHp,nape (Q4

Cd
)

KOMIlJIeKCJIapHfa 6Y.JIHHraH. By KeHiKa ,naBp.'Iap aCOcaH ,nape Ba BaI<;TlIHqa
oI<;ap CyB CTI<;H3HI<;.'IapH,n;aHHH60paT 6ymf6, CCCPHHHf EBpoIIa I<;HcMH,nafH
MY3 u

CT
I<;H3HI<;.JIapH6H.'IaH TaI<;I<;oc.'Ia6T~KUIHPHJIMoI<;,n;a.

TYPTJIaMqH ,naBp eTI<;H3HI<;.'IapH,n;aHY36eKHcToH TOFJIapH Ba TOF Opa.'IHI<;-
JI~PH,n;aH CyT 3MH3YBqH x;aHBOH.'Iap CYHKJIapH Ba. YCHM.'IHK l\o.JI,n;H1<;.'IapH
KY

IlJ
I
a6 T9

IlHJIr
aH. IKYM.JIa,n;aH, Y: HpqHI<; ,napecH HPMoI<;JIaplf,naH I1HCKOM,

YroM, OI<;COI<;OTa,nape.'IapH,nafH Teppaca eTI<;H3HI<;.'IapH,n;aHOT, 6yFy, Ma-
MOHTHHHf cyHKJIapH TOIIHJIraH.
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¥MyMHi1: reOJIOrH5I KypCHHH ,nHHaMHK reOJIOrH5I l\HCMH,na HlJKH Ba TallI-
I\H )KapaeHJIapHHHr J\aMMa XHJIJIapH yCTH,na TyXTa6 YTHJI,nH. Ep nYCTHHJI
Y3rapTHpYBlJH npOn€CCJIap Ep llIapHHHHr 103aCH,na Ba HlJH,na J\03HP J\aM
pyi1: 6epH6 TypH6,nH. [eOJIOrHK npOneCCJIap Ta6HaT,na 6HpH HKKHHlJHCH
6HJIaH y3apo 60FJIlIl\, lJyHOHlJH, aTMOC¢epa eFHHJIapH 6HJIaH ,napeJIap,
llapeJIap 6HJIaH KyJI Ba ,neHfH3JIap, 3HJI3HJIa J\apaKaTH 6HJIaH TOF nai1,no
6YJIHIllH Ba ByJIKaHH3M Ka6HJIap, [eoJIOfHK )f{apaeHJIapHHHr Y3apo 6oF-
JlHI\JIHrH ca6a6JIapH J\03HpralJa aHHl\ J\aJI l\HJIHHMaraH. O,naMJIap yJIap-
HHHr ca6a6JIapHHH 6HJIHllIra l\a,nHM,naH l\H3HK,H6 KeJIraHJIap. Fp nYCHI-
HHHr PHBO)f{JlaHHllIH TYfpHCHlIa M. B, JIOMOHOCOB (1711-1765) J\aM
6a'b3H ¢HKpJIapHH ai1:TraH. Y MaTepHKJIapHHHr lJyKHlllH Ba K}'TapHJIHlllH
¢al\aT «Ep HlJH,na J\yKMpOHJIHK K,HJIyBlJH HCCHl\JIHKKa» 60FJIHI\ .ne6 J\Hco6-
JlaraH.

I1Hr JIH3 OJIHMH !KeMc XeTToH (1726-1796) EpHHHr pHBO)f{JIaHHlll
, I\OHyHH5ITHHH 5IpaTMol\lJH 6yJI,nH. Y epHH J\apaKaTra KeJITHpyBlJH KylJ

ByJIKaHJIap ,ne6 J\Hco6JIai1:,nH. [eOJIOrH5I ¢aHH,na XIX acp,na KoHTpaKUH5I
(CHI\HJIHlll) rHnOTe3aCHHH 6HpHHlJH 6Y.r:m6 ¢paHnY3 reOJIOrH 3JIH-,ne-50MoH
TaKJIH¢ I\HJIraH. Y Y3HHHHr rHnOTe3aCHHH KaHT - JIanJIaCHHHr KOcMoro-
HHK Ha3apH5ICHra MocJ!a6 HlllJIa6 lJHl\l\aH,' Sill a Bal\TJIap,na_ OJIHi1: YI\YB
IOpTJIapH ,napCJIHKJIapH,na 3JIR·,ne-50MoHHHHr- «Ep nycTH 103aCH,nafH
6oTHl\JIap Ba TOFJIap E p lllapH COBH6 CHl\HJIHlllH,naH nai1:,no 6YJIraH» ,neraH
fHnOTe3aCHra aCOCJIaHH6 e3HJIraH 3,nH. XX acpra KeJlraH,na 5IHa,na MyKaM-
MaJJ~ol\ rHnOTe3aJlap nai1:,no6YJlHlllH MyHoca6aTH 6HJJaH KOHTpaKUH5I rHno-
Te3aCH y3 aX,aMH5ITHHHi1:YI\OT,nH.HeMy.c OJlHMH, reo¢H3HK Ba MeTeOpOJlOr
A.lc¢pe,n BereHep (1912-1930) «l\YPYK,JlHKHHHr ropH30HTaJI CYPHJIHllIH»
rHnOTe3aCHHH HlllJ126 lJHK.llH. Y 1915 t:HJI,na '-lon 3THJlraH «MaTepHK Ba
OKeaHJlapHHHr nay,,no 6YJlHllIH» KHTo6H,na 6y rHnOTe3a Ma3MYHHHH epHTH6
6epraH, YHHHr ¢HK\=wla,Ep lllapH 103aCH,na 6HpJIaMlJH IOnK,a rpamIT nyCT-
.naH 6Hp 6yTyH MaTepHK nai1110 6yJIraH. BereBep 6y 5IXJlHT IWPYI\JIIIKHH
DaHre5I

1
.n.e6 aTaraH. KefHHIH ,lIc.EfJlarlla Ep 5·3 yK,H aTpo¢H,na aHJIaHHlllH

ca6a6J1H MapKa3,naH I\OlJMa Ea MapKa3ra HH1HJIMa KylJHHHr Ta'bCHpH,naH
Me3030H Ea J<aHHo30H3j::aJlaj:"H,na J\o3HprH 3aMOH waTepHKJlapH naH,no 6yJl-
raH, .neH,nH, A. BereHepmmr 6yH,naH ¢HKpra Ke JHJlllHra ca6a6 A¢PHKaHlwr
fap6HH COJ\HJlH 6HJlaH !KaHy6HH AMepHKaHHHr lllapK,HH cox,HJlJlapHHHHr
Ba Fap6HH EBpona 6HJlaH lllHMOJlHH AMepHKa HlJHr lllapK,HH cOJ\HJlJIapH
Ba HHX,05IT,ABCTpaJIH5I 6HJlaH OCHeHHHr )f{aHy 6H-lllapK,I1i1: cox,HJlJlapH 6Hp-
6HpHra 1\5·111HJlraH,naMOC )KOPJIalllHlllH,nHP .( 86- pacM),

MaTepHKJlapHHHr CHJI)f{HlllH rHnOTe32C H e\=HHHr reOJlODIK -Tapal\K,HeT
TapHXH 6HJlaH 60FJIaHMaraHH ylJyH. y3 ,n3Ej:"H.n.aCH\=MYHlJa TaHK.H,nra ylJ-
pa,nH. .

MaTepHKJlapHHHr CHJI)f{HlllH rHnOTe3aCH 5'3HHHHr OpHrHHaJIJlHrH 6H-
.'laH aHlJa Bal\TralJa OJlHMJlap ypTaCH,na MyHo3apara ca6a6 6yJIH6 KeJl.n.H.
J1eKHH yMyM l\a6yJI K,HJlraH rHnOT e3a 6YJlMa,nH, lllyHra l\apaMac,naH, J\03Hp
~aM OJlHN:Jlap oj:"acH.na 6y r~r.Gte3aHHHr Tap2¢.n.opJlapH TOnHJla.n.H, By

n 1 naH.Zefl - rpeKlJa - 6HpJIaMlJIl ·l\a.llHMrH, lIXJlHT I\YPYI\JlIlK .lleraH MabHOHH ClHJI-",Hpa,!!,H.



MaCaJIa wy TeMaml Ke.
IUlHrH 6eTJIapM,na (Heo_
M06MJIM3M,na) epHTH6
6epMJIraH.

B a H Be M M 0-
JI e H r M nOT e 3 a-
C M • 1954-1956 HH.l-
JIap,na roJIJIaH,n OJIHMI1
BaH BeMMOJIeH ep nyc-
TMHH pMBO}KJIaHHlUl1
2\aI\H,narH yH,naUHOH
rMnOTe3aHH HJIrapl1
Cyp,nH. YfllIHr <jJHK-
pW-Ia, ep nycTH,nam
np0l.l,eCCHHHr acocHif
ca6a6'-1HCM CHaJI-CHMa_
THK

1
Macca OpaJIHFH,l\a-

rH ,l\H<jJ<jJepeHl.I,Hal.ui51-
,l\Hp, BYH,l\a yCTKM I\aT-

. JIaM - CHaJI, I\Ylm
KaTJIaM CHMa,l\aH
,:::;H,l\OTepMHK <jJH3HKa-
XHMH5IBHif peaKu,H5I
HaTH}KaCM,l\a a}KpaJlH6
'-IMI\a,l\H.A}KpaJlH6 '-IHI\-
IWH Max;cyJIOT (aCTeHo-
JIHT) enHWI\OI\, (MaH-
TH5Ira HMc6aTaH)eHrHJI
Ba x;apaKaT'-laH 6yJIra-
HH y'-lyH OCTKH CHMa-
TMK I\aTJlaM,l\aH IOI\OpH-
ra '-IHI\Hwra x;apauKaT
I\HJIa,l\H Ba yCTKH nyCT-
HH KyTapa,l\H. By X;o-

u 6 pH6 ep nycTHHHHr,nHca KynHH'-Ia reOCHHKJIHHaJIb ypracH,na P~H e ,
ryM6a3cHMoH waKJ1,l\a KyTapMJIHWHra ca6a6 6yJIa,l\H. naif-

I

ACTeHOJIHTJlapHHHr IOK;opHra KyTapHJlHWH,l\aH reOaHTMKJlHHaJIJIap HW

.no 6yJIa,l\H Ba yHHHr X;Hc06H'-Ia, yHHHr eH Torv:oHJIapH,n~ 60TM~, 6~~H:JI,l\H
XO,l\MCaCHpyi1 6epa,l\H. BHp He'-la MHJIJlHOH HHJ ~ap yTra'-l, y T 05lT
6oTHI\JIapH 51Ha,l\a aCTeHOJlHTJlap Ky'-lH 6HJlaH KYTapHJIagH Ba H:: YI\I;

H
51HrM reOaHTHKJlMHaJlb X;OCHJI6YJla,l\H. feOCHHKJIHHaJlb 0 JlaCTHHHHrH3H-
5lHa ,l\eHrH3 TOMOH CHJI}KHif,l\H. lllY ~ai1 I\HJlH6, reOCHHKJIHHaJIb ,l\e

,l\aH TOpJIap (51bHH MaTepHK) X;OCHJI6yJIraH (87- pacM). 51CJira
Ep nycTMHHHr ,l\e<jJ0pMal.l,H5ICH y3 HaB6aTH,l\a ToprHw peaKl.I,H Ka6u

OJIH6 KeJIa,l\H By Ky'-l TOP OJl,l\H60THI\JIapH,l\a Y3HJIMa Ba 6~IllI\a I?Y e3ara
8.}KpaJIraH C;pYKTypaJIapHH X;0CHJl I\HJla,l\H (88- pacM). y rHnOT

86- pac~l. A. BereHep <pHKpllqa MaTepHKJlapHHHr naMo
6yJlHW cxeMaCH.

~
~

J{upa, TOP Tl13MaJIapHHHHr KyTa-
JlHlllH Ba opOJIJlap x;aJII\aCHHHHr

au,l\O 6yJIHWH eHJIaMa 60CHM Ta1:.-
CHpH,l\a 6yJIMai1, 6aJIKH EpHHHr
'-IYI\YP I\HCMH,l\arH reOXH-MHK npo-
u.ecCJlap HaTH}KaCH,l\a ~Y}KY,l\ra Ke-
:Ia:J,H.BeMMOJleH ep nyCTH PHBO}K-
~laHHlllH,l\a 3 <jJa3a 6YJlraHJlHrMfU1
;'I\THpH6 YTa,l\H. BMI:HH'-IMCM ap-
xeura'-la 4 MMJI.1Map,l\HHJI OJ1,l\HHrH
.uaBp 6yJlH6, 6YH,lI,a MeTeopllTJlap
ullFHH,lI,HCM,lI,aHEpHHHr CHaJl K.06H-
pH nau,lI,O 6yJlraH. J1KKMH'-IH 6oc-
KH'-IH,lI,a CHaJl I\06MFHHH er.mpHJlH-
llIH CapaJlaHHWH,lI,aH HOp,lI,OH(rpa-
HH;) }KMHCJlap X;OCMJI 6yJlraH.
Y'-IHH'-IM <jJa3a,lI,aX;0CHJI6yJlraH 5lX-
JlHT MaTepHK (OWJI) aCCHMHJl5Il.I,H5I-
,lI,aHMaHTH5Ira CHHrH6 OKeaH THnH-
.uarH nyCT X;ocHJI'6YJlraH. BYH,lI,a
MaTepHKJlapHHHr lllHMOJlH-Fap6ra
CHJI}KHWHHH x;aM 3CJl3TH6 '5'Ta,lI,H.

By rHnOTe3aHH KaM'-IHJlHKJlapH I\YMH,lI,arHJlap,lI,aH: a) CHaJl nycTHHH MeTeo-
pHT,lI,aHX;0CHJI6YJla,lI,H,lI,EraH; 6) reOCHHKJlHHaJlb X;0CHJI6yJlHWH X;aMyH'-Ia
aHHI\ 3Mac; B) rH,lI,poc<jJepaHHcaMO,lI,arH MeTeopHT My31i,lI,aH naH,lI,O 6YJlraH
,lI,e6 x.Hco6J1aWH,lI,3H H6opaT. BeMNO.leH y3 rHnOTe33CHHH J1H,lI,OHe3H5IHHHr
reOJlOrHK Ty3HJlHWH,lI,a rHnOTeTHK Ba 3KcnepHMeHTaJl, rpaBHOMeTpHK
npo<jJHJlJlapHI1Hr TyFpH KeJlHWH 6HJlaH H30x;.laH,lI,H. •

M. A. Y COB r H nOT e 3 a C H • M. A. YcoBHHHr 1930 H~!J1,lI,a51paT-
raH «Ep MaTepHHcHHHHr pHEC}KJ!aHHw Ha3apH5ICll» yHHHr Ba<jJoTH,lI,aHcyHr
1940 ImJl,lI,3 «CTpyKTypHa51 reOJlOrH5I» ,lI,apC"lHI H,lI,a 60C~!J1H6 '-IHK.,lI,H.By
rHnOTe3aHH nYJlbCal.l,H5I, 51bHHCHIi,HJlHW, KeHraMHW rHflOTe3aCH ,lI,e6aHTHIll
l\IYl\IKHH. B. A. 06py'-leB x.aM wy nmOTe3aHH Tapa<jJ,lI,OpH 6yJlH6 TOF 6yp-
Ma.1aHHWH Ba epHJlHWH, MarMa X;CCIl.l 6y.TJHWHKa6H np0l.l,eCCJlapHH MaTe-
PIl5lHHHr Y3Hra 60FJla6 TywyHTHpraH.

87- paCM. [eocHHKJlHHaJlJlap Tapal\-
I\HeTHHllHr yq COCl\HqH:
I - 6011lJiaHFHQ 'lyKHU!. II - "Yl\ypJlalliHlli
Ba 'l)KHHIlH T)'nJlaHHlliH; III - 6ypMaJla-

IIHlli (P. B. EeMAlOlleH. 1954).

I
I
ITOl OIlilu
I !/J7I(acu
I

~88- paCM. feOCHHKJlHHaJlb ypHH)I,a 6yp~ aJlII TOF naH)I,O6ymlw cxeMaCII (BaN EeM-
MOlleN, 1954)



H
M. A. Yco~ T:KTOHHK ~apa~aTHH ep nycTH 6HpJlaMtlH MaTepHHCH (TOr.u

1\06Hf'H) HH ~ y3-y3H,n:aH pHBO)KJIaHHlllH,n:aH6HpH ,n:e6TyIJlyHa,n:H. MaTepI15I_
HHHr aCOCHH xycycmnJIapH,n:aH 6HpH - yHHHr ~apaKaTH <P. 3HreJiu 6 u u , bc
aHTH yTraHH,n:eK, MaTepHHHHHr y3apo TOpTHIJlHW Ba HTapHIJlHIJl KYlJJIa_
pHHHHr MyHoca6aTH HaTH)KacH,n:Hp. Y,1ap ~ap XHJI (~IaHqJHH Ba Myc6a)
~apaKaT-::raHca ~aM, 6Hp 6yTyH a)KpaJIMac,n:Hp. T

X;ap XHJ1 TOF. )KHHC,lapH,Z:\aH TaIJlKH.l TonraH ep nycTH,n:a Y3-)'3H,n:aH
pHBO)KJIaHHIJl, MapKa3,n:aH 1\0lJMauBa MapKa3ra HHTHJIMa KylJHH 60IJll\a KylJ
TabCHpHcH3 CHI\HJIHIJl~Ba Ke':,raHHIJlHra 0.1H6 Ke.na,n:H.M. A. Y COB <PHKPI1-
lJa MaTepHK l\aTTHI\ nycTH KynpOI\ MapK33ra HHTH,lMa TOp fH.1I1IJl,n:aH CI1-
I\)Wa,n:H; lJYI\YP I\HL'MH (MaHTH51)KeHraHHIJlra MOHHJl,n:Hp.AHa IJly 1\) lJ TeK-
TOHHK ~a paKaTHH u ~OCHJI 1<;I1JIa.rr,H.CI1I<;HJIHw,n:aH 6ypMa,1aHI1IJl, Ha,n:Bl1r
cypHJIMa ;';OCH.l 6y.1ca, KeHraHHIJl,lJaH ep epH.1H6, lJyKH6 reOCHHKJlHHaJl~
By)Ky,n:ra Ke.'Ia,n:H.

lllyH,n:afl I\HJIH6, M. A. ~COB y3 nWOTe3acI-:'lJ,a I\yHH,n:arHJJapHH 3bTI1-
60pra O.lraH:

1) Ep COBHraHH ylJyH CHI\H,1MaH,n:I1,6aJlKHCI1I\HJIHWI1ca6a6,1H COBI1H,n:W
2) Ep KOHueHTpHK reoc<pepa,n:aH H60paT 6yJIH6, yHHHr MapKa3Hra 60p~

raH capl1 aToM,1ap 3HlJJIHrH opnI6 60pa,n:H. 5y 30HaJIap,n:arH aTOMJIap TaHep
3JIeMeHT.JIap Ka6H OF~PJlHrH 6YHHlJa TaI<;cHM.1aHMaH, <pH3I1Ka-xHMHHBHH
IJlapOHTJlap TabcHpH,n:a naH,n:o 6y~a,n:H;

3) EpHHHr lJYI\YP I\~CMH l\aTTHl<;arperaT ;.;o.l,n:a 6YJlH6, yHHHr aTpotPH-
)J,arH nyCT 60CHM KaMaHHIJlH 6HJIaH cY!01\ ~OJIra KeJIa,n:H;

4) Ep':,HHr l\aTTHI\ rrycTHHH cY!01\ 1\3BaTra l\apaMa-l<;apwH I\YHHW TYF-
pH KeJIMaI1,n:I1, aKCHHlJa TeKTOHHK ;.;apaKaT HaTH)KaCI1,n:a ManIa (CY!OK
Macca) ~OCI1JI 6yJIa,n:H, ,n:e6 ;';Hc06JIaIJl KepaK. .

Ep HlJKH I\HCMJIapHHHHr l\aTTHI\ arperaT ;';OJIaTHYHlJaJIHK TypFYH 3Mac.
4YHKH CHI\HJIHIJl HaTH)KacH,n:a 3HlJJIaHraH MaTepHHJIap pa,n:HoaKTHB HYp.
JI~HI1IJl HaTH)KaCH,n:aKeHraH,n:H. Ep nYCTH l\aHlJa CHI\HJICa, l\apaMa-l\apIJlH
6y,lraH KYlJ yHH IJlYHlJa Kyn KeHraHHIJlHra ca6a6 6yJla,n:H. .

Ep nYCTHHHHr TyXTOBCH3 CHI\HJ1HIJlH KeHraHHIJl npoueCCHra l\apaMa-
l\apIJlH,n:Hp. JIeKHH ~03HpralJa Ep IJlapH,n:a KeHraHHIJl npouecCH CHI\HJIHW
npoueccH,n:aH yCTYH 6yJlH6 KeMaH. 3neHpOrelt ~apaKaTJIap Y301\ BaI<;TJIap
,n:aBoM 3THIJlH,n:aH ep !03aCH,n:a ,n:eHrH3, OKeaH B? I\YPYI<;JIHKJIap By)Ky,n:ra
K~JlraH. HaTH)Ka,n:~ <pH3HKa-xHMHHBHH wapoHT Y3rapH6, MOMaJIapHHHr
Kyn l\HCMH )Ky,n:a Y3rapH6 KeTfaH. 5yHra CyBHH MHtOJI I\HJIH6 KypcaTHw
MyMKHH. CyB ep !03acH,n:a +4° ,n:acHI\HJIa,n:H, COBHTHJICa_0° ,n:a 3ca HHa
yHHHr ~a)KMH KeHraH,n:H, lJyHKH CyB My3J1aH,n:H.

u Arap ep nycTH HlJKH I\~CMH ~a)KMHHHHr KaMaHHwH 6HJIaH yflHHr 6ywpol\
nycTH .l\Hc06Hra 3HlJ nyCTH l\aJIHHJIaIJlH6 60pca, yH,n:a lJeKKa nYCTlI
l\~cl<;apHIJlH KuepaK; 6y naHT,n:aeHJIaMa 60CHM KeJIH6 'IHl\a,n:H. 5y ~o,n:Hca ep
nycTHHHHr 6YIJlpol\ reOCHHKJIHHaJIb I\HCM.'l3pH,n:a TOF 6ypMaJIaHHW ~O,n:H-
caCHHH KeJITHpH6 'IHl\ap:,n:H. 5ab3aH 6y ~apaKaT l\aTTHI\ nycT opacH,n:a
OJI)l.J:lH6ypMaJIaHraH ~)KOHJIap,n:a aM 6yJIa,n:H.

EHJIaMa 60CHM ep nYCTH HlJKH KHCMHHHHr KHCHJIHWHra OJIH6 KeJIa,n:H
Ba HH~OHT, MarMaHHHr ~apaKaTHra '~aM,n:aCHJI)KHWHra HMKOHHHT HpaTH6
6epa,n:H.

KeHHHrH KeHraHHlIl <pa3acH,n:aKeCKHH y3rapHWJIap 103 6epH6, epm<;-
JIap nafuIo 6yJIa,n:H Ba 6y epHI\JIap,n:aH MarMa !Ol\op!!.ra 0l\H6 'IHI\HIJlH MyM-
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Il Em 6ypMaJlap TarH,n:a ~OCHJI 6yJIraH MarMa l\aTJIaMJlap opaCHra IJlyH-
J{H11'l1yJI 6HJIaH KHpH6 60paAH Ba ,n:acTJIa6 HOp,n:OH(eHrHJIpol\) JIaBa 01\H.D
~~I\a.n:H; yH,n:aH cyHr aCOCHI1MarMa KyTapHJIa,n:H.

WYH,n:aH I\HJIH6, MarMaTH3M Ep MaTepHHCHHHHr MapKa3,n:aH 1\0lJMa
ylJH TabCHpH,n:a yHHHr 'IeKKa TOMOHJIapHHH KeHraHHIJlH,n:aH ~OCHJI6yJIa,n:H.

llJYHHHr y'IyH Ep TapHXH,n:a HKKH <pa3a 6yJIa,n:H. 5HpHHlJHcH,n:a pa,n:HaJI
TeKToreHe3 ~apaKaT 6yJIH6, 6yH,n:a ep nycTH KeHraH,n:H Ba pa,n:HaJI ,n:ap3JIap
Bymy,n:ra KeJIa,n:HBa 6yJIap opK,aJlH MarMa ~apaKaTJIaHa,lJ,H. HKKHHlJHcH,lJ,a
TaHreHUHaJl (eHJIaMa) ~apaKaT 6YJIH6, ep nYCTHHHHr I\HCHJIHWH Ba l\aTJIaM-
JIapHl1Hr 6ypMaJIaHHWHra OJIH6 KeJIa,lJ,H.

6y mrrOTe3a 6yH,n:aH 40 HHJlJIap OJI,n:HHHIJlJla6 'IHI\HJIraH 3,lJ,H.X;03HPrH
reoJIOrHH-reo<pH3HKa Ba OKeaHaJIOrHH <paHJIapHHHHr 6epraH MabJIYMOTJIa-

Ii 6yHIi HOTyFpH 3KaHJIHrHHH aHHI\JIa,n:lf.
p B. B. 6 e JI 0 Y COB r H nOT e 3 a C H. Y 1942 HHJI,n:am.Y3 rHno- ,
Te3aCIiHH (pa,lJ,IiOMHrpaUHoH) 1966-1976 HHJIJlap,n:a l\aHTa HWJla6
lJYI\YPJlHK ,n:IiqxpepeHuHaUHHcH ,n:e6 aTa,lJ,H.By rHrrOTe3aHHHr I\HCl\a'Ia
Ma3MyHH I\YHH,lJ,arH'Ia 6epHJIraH.

Ep rrycTHHHHr I\YHH l\aTJlaMJlapH,lJ,aH IOI\OPH MaHTHH MaccacHHH ,n:H<p<pe-
peHUHauHH (TapKI16H~ I\HCMHra 6yJlHHHW) np~ueccH HaTH)KaCH,n:a eHr,!"JI
MOMaJIap !Ol\opHra KyTapHJla,n:H. 13YH,n:aaCOCHH 3HeprHH MaH6aH ep rryc-
TH,lJ,am )KHHCJlapHHHr pa,n:HoaKTHB xoccacH,n:Iip. 13owl\a pa,lJ,HOaKTHBJIHK
rHrrOTe3aJIap,n:aH 6y mnOTe3aHHHr ¢apI<;H WyKH, yH,n:a Ba;,<;TYTI1WH 6HJlaH
ep rrycTH,lJ,a pa,n:IioaKTHB 3JIeMeHTJIapHHHr Tapl\aJIHWH y3rapH6 KeTa,lJ,H,
,lJ,e6~¥.c06JIaHa,n:H.

Pa,n:HoaKTHB 3JIeMeHTJlapHHHr ep rrycTH,n:a Tapl\aJIHIllH yJlapHHHr MHr-
. paUHHcH (~apaKaTH), l\aflTa Tal\CHMJlaHHIllH 3ca KaTTa rpaHHT MaCCHBJlap-

HHHr ~OCHJI 6YJIHIllH 6HJJaH 60FJJHI\,lJ,Hp. rpaHHTJJapHHHr 60Illl\a MarMaTHK
)KHHCJJapra HHc6aTaH pa,lJ,HOaKTHB3JJeMeHTJJapra 60f! 6yJJHIllH, yJJapHHHr
~OCHJJ6yJJHIllH ep nycTH,lJ,arH pa,lJ,HoaKTHB 3JJeMeHTJJap ~apaKaTH 6HJJaH
aJJOl\a,lJ,0p3KaHJJHrHHH KypcaTa,n:H.

Pa,lJ,HoaKTHB 3JJeMeHTJJapep !03aCHra HI\HHJJaIllraH capH HccHI<;JJHrHHH
Te3 HYI<;OTH6, rrJJaHeTa nycTHHHHr COBIiIllHra OJJH6 KeJJa,lJ,H.

Ep MaccaCHHHHr CapaJJaHHIllH HaTH)KaCH,n:a eHrHJJ Macc:: (rpamIT) ep
!03aCHra Cy3H6 'IHI<;H6,' OFHp Macca 3ca (6a3aJJbT) rraCTra 'IyKH6 60pa,n:H.
MabJJyMKH, rpaHHT nycTH 6yTyH reOJJOrHH TapHxH,lJ,a ~OCHJJ6YJJH6 KeJJraH,
6HH06apHH, Ep MaTepHHcHHHHr CapaJJaHHIllH Illy BaI<;Tra'Ia ,n:aBoM 3TH6
KeJJMol\,n:a.

Ep MaccaCHHHHr CapaJJaHHIllH HJJrapHJJapH 6HpMyH'Ia CeKl1Hpol\ 60p-
raH, llIyHHHr y'IyH pa,lJ,IiOaKTHB3JJeMeHTJJapep nycTH Tam,n:arH )KHHCJJap,lJ,a
6Hp TeKHC TapI<;aJJraH 3,lJ,H.Ep MaTepHHc~ 6HpMyH'Ia CapaJJaHraHH,lJ,a,!!cyHr
pa,n:HoaKTHB 3JJeMeHTJJap Ep I<;aTTHI<;rrycTH opacH,n:a MabJJyM MaH,n:oH,n:a
Tyrr-Tyn 6yJJH6 HHFHJJa,lJ,H. u u

Ep rrYCTHHHHr OCTKH I<;HCMHpa,lJ,Ho!lKTHB 3JJeMeHTJJapHHHr KynpOI<; Tyn-
JJaHHIllH HaTH)KaCH,n:a Ky'IJIHpOI<; HCHH,lJ,H.Y30I<; BaI<;T,lJ,aBOMH,n:aHHFHJJraH
HCCHI<;JJHKI<;aTTHI<;nycTHH OJJ,lJ,HHKeHraHTHpa,n:H Ba 6y nycTHH epH6 yH,lJ,aH
tIyI<;YP,lJ,a3pHraH Macca-MarMaHH ep !03aCHra HpFHTH6 'IHI<;apa,n:H.By ~o,lJ,~ca
Ep llIapHHHHr .l\aMMa )KOHH,lJ,a6Hp XHJJTe3JJHK,n:a6yJJMaraHH ylJyH epunyc-
TH ~aM 6Hp ep,n:aTe3, HKKHH'IH ep,lJ,aceKHH COBHH,lJ,H.Tes C9BHraH )KOHJJap-
,lJ,aep nYCTH KynpoI<; cHI<;HJJa,n:HBa 6ypMaJJaHa,lJ,H. lllyH,n:aH I<;HJJH6,HHTpO-
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reocflHKJIflHaJIb Ba flHTpOreOaHTflKJIflHaJIb (KaM COBflraH )KoflJlap,lJ,a) J\OCHJI
oyJIraH. IleTpoJIorflH,lJ,aH MabJIyMKfl, COBfllll J\0,lJ,flCaCflMarMaTflK )KI1HCHHHf
,lJ,H<pepepeHll,flall,I1HCl1ral\y.TJaHJII1K TyF,lJ,l1pa,lJ,H.!LeMaK, flHTporeOCHHKJIH_
HaJIJIap OCTI1KynpOI\ COBflraH Ba qyKKaH. HaTfl)Ka,lJ,a oy )Koifra pa,lJ,110aK-
TI1B 3JIeMeHTra OOH HOp,lJ,OH)KHHCJIap TynJIaHa OOpa,lJ,H.UlYH,lJ,aif I\HJIH6

u u 'pa,lJ,flOaKTflB3JIeMeHTJIap,lJ,aHa)KpaJIraH flCCflI\JIHK,lJ,aHMaJ\aJIJIflH yqOI\ naif-
,lJ,0 oyJIa,lJ,fl. HH~OHT, flHTporeOCHHKJIHHaJlb MapKa3H oy flCCHI\JIflK,lJ,aH
KeHraH,lJ,HBa KyTapHJIa,lJ,H.MapKa3 Tooopa KyTapHJIa 60pHO, yH,lJ,aHrpaHHT
MaccaCfl rOpH30HTaJI J\oJI,lJ,a01\116YTl1WH,lJ,aHqeKKa TOMOHJIapHqyKa oow-
JIaH,lJ,H.

Ep nycTlt Tam,lJ,a pa,lJ,HoaKTHB3JIeMeHTJIapHHHr TynJIaHHWfl Ba HCCHI\-
JIHKHHHr Tapl\aJIHWI1 OHp TeKHC oyJIMaraHH y'lyH roJ\ y, roJ\ oy ep,lJ,aHH-
TporeOCHHKJIHHaJIb Ba HHTpOaHTflKJIflHaJIb OOJIaCTJIap By)Ky,lJ,ra KeJIa,lJ,H.
UlyH,lJ,aHI\HJIHO, pa,lJ,HOaKTHB3JIeMe~TJIap flCCHI\JIHfH aCTa-ceKHH Tapl\aJIH6,
reOCHHKJIHHaJIJIap nJIaTepopMara aHJIaHHO OOpa,lJ,H(89- pacM).

B. B. BeJIoycoB mnOTe3aCflra Kypa, ep nycTHHHHf pflBO)KJIaHHWH,lJ,a
pa,lJ,HOaKTflB3JIeMeHTJIap Ba ep MOMaCHHHHf H'lKH peaKll,HHCH KaTTa POJIb
yHHaH,lJ,H.Pa,lJ,flOaKTflB 3JIeMeHTJIap Kyn TynJIaHraH )KOH,lJ,aHCCHI\JIHK,Kyn.
POI\ a)KpaJIa,lJ,fl Ba ep nycTH KeHraH,lJ,H,epflJIa,lJ,H, KyTapHJIa,lJ,H, yHHHr eH
I\flCMJIapH qyKa,lJ,H. MaCaJIaH, THH'l OKeaHHHHHf 3Hr 'lYI\YP qYKMaJIapH
elll Ba HHm KYTapflJIaeTraH )KOHJIap HI\HHH,lJ,a)KOHJIalllraH. BeJIoycoB epHK-
pH'la,. MaHTHHHH CapaJIaHHWH TeKToHocepepaHH pHBO)KJIaHHlllH Ba ep nyc-
THHH naif,lJ,o ·OyJIfllllH naJIe030if 3paCHra'la ,lJ,aBOM~TraH. WyH,lJ,aH Y301\
Bal\T fl'lH,lJ,aEp lllapfl,lJ,a KaTTa OKeaHJIap J\OCflJIoyJIMaraH, epal\aT cae3 ,lJ,eH-
m3 6yJIraH ,lJ,e6TylllyHTflpa,lJ,H. Me3030H 3paCfl,lJ,aKeCKflH y3rapHlll oyJIraH
Ba MaTepflK MaHTflHra l\aifTfl6 TylllH6, (6acflepflKall,flH) 3pfllll Ba CapaJIaHHlll
pyH oepraH Ba HHa Ep HerH3fl flCflO KeTraH. X;03HprH OKeaH OCTHTH3MaCH
(ATJIaHTI1Ka OKeaHfl) 'reOCflHKJIflHaJIb aKCfl OyJIflO, OJI,lJ,flH3PflO KeTraH ep
nycTfl oy ep,lJ,arpaHflT-rHeHCJIapHH J\OCflJI I\flJIraH. BYHH BeJIOyCOB KeHflH-
rH TeKlllflpfllllJIapfl,lJ,a flCOOTJIa6 Oep,lJ,fl. YMyMaH ep nycTH (MaTepflK Ba
yH,lJ,arHTOFJIap) TapflXflHfl aHfll\JIaO 6epHlll,lJ,a BaH BeMMOJIeH, B. B. TflXO-
MflpOB, B. B. BeJIoycoB Ba OOllll\aJIapHHHr rflnOTe3aCH l\a,lJ,HMm nJIaTepop-
MaJIapHfl 'lyKHO oKeaHra aHJIaHHlll}Ira OaFHlllJIaHraH,lJ,flp. BYH,lJ,a l\a,lJ,flMm
I\YPYI\JIflK (eHrHJI MOMa) 3pH6, CapaJIaHHO OKeaH Tflrrfl,lJ,arfl (OFHp oa-
3aJIbT) rrycTHfl J\OCHJIi\flJIraH ,lJ,eraHepflKPHH HJIrapH CYP,lJ,HJIap.

JIeKHH oy rHrrOTe3aJIapHHHr KaM'lHJIflrH lllyH,lJ,aH floopaTKH, OKeaHJIap-
,lJ,arH lllyp cyBJIap l\aep,lJ,aH KeJIraH; MaTepHKJIap 3pH6 KeTca yH,lJ,arH
(Ai, Si) eHmJI MOMaJIap I\aepra KeTraHJIHrH HoaHHI\.

H eo MOO H JI H 3 M (<<HHrHrJIOOaJIb TeKTOHHKa»-<<IIJIHTaJIap TeKTO-
HHKaCH»). ACPHMH3HHHr 30-50-HHJIJIapH,lJ,a A. BereHepHH M06HJIH3M (J\a-
paKaT'laH) mrrOTe3aCH TaHI\H,lJ,ray'lpao 3bTHOOp,lJ,aHqeT,lJ,a1\0JIraH 3,lJ,H.1\a-
,lJ,HMrHTOF )KHHCJIapH,lJ,acal\JIaHH6 1\0JIraH Yllla ,lJ,aBp MarHeTH3MHHH (11a-
JIeOMarHH.TJIHK)aHHI\JIalll OOpaCH,lJ,a1950 ifHJIJIap,lJ,aH KeHHH reoepH3HKJIap
HHrH MabJIyMOTJIap TyrrJIa,lJ,HJIap. By naJIeOMarHeTfl3M MeTO,lJ,Hep,lJ,aMH,lJ,a
yTraH ,lJ,aBp)KHHCJIapH,lJ,aCal\JIaHflO 1\0JIraH MarHHTJIflK xoccacHra l\apa6
Yllla ,lJ,aBpJIapyqyH MarHHT MepH,lJ,HaHH3KBaTopH Ba I\YTOJIapHHH aHHI\JIalll
HMKOHHHH Oep,lJ,H.By OHJIaH epHHHr l\aTTfll\ nycTfl rraJIe030H 3paCflraqa
5IXJIflT oYJIH6, KeHHH epHJIraH Ba aCTa-ceKflH 6yJIaKJIapra 0YJIflHflO epfll\-
JIap oyifJIao CHJI)KHHOOlllJIaraHJIflrHHfl aHfll\JIalllra acoc OyJI,lJ,fl.M06flJIH3M
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nmOTe3aCH aCJlH,lI.aHe~C re0<pH3HrfI A. BereHep (1915) TOMOHH,lI.aHOJ!-
,lI.HHra cypHJlraH 3,lI.H. ~03HprH Ba~T,lI.arH naJleOMarHeTH3M, MYTJIa~ eKH
HHC6HHelliHH aHH~JIalli Ba yTraH ,lI.aBp,lI.arHopraHHK ,lI.yHe~OJI,lI.HFHHHTal\_
~oCJlalli yCyJIJlapH OHJIaHTyJI,lI.HpHJIH6, 6y rHnOTe3aHH HeOM06HJIH3M,lI.e6
aTaJl,lI.H. £y MeTO,lI.ep nycTH pHBO)KJIaHHlliHHH ypraHHlli,lI.a TyFpH <PHKp
3KaHJIHrH aHH~JIaHMO~,lI.a. MaCaJIaH, 1961-1962

~

HHJlJIap,lI.a f. f. fecc
Ba OOIll~aJIap ATJIaHTHKa OKeaHH ypTaCH,lI.arH TOF TH3MaCH OCTH,lI.a,5lbHH
IO~OPH MaHTH51,lI.arHKOHBeKUHoH o~HM,lI.aH OKeaH TarHra nepH,lI.OTHTJIH
Macca CH~HJIHO qH~a,lI.H Ba oy ep,lI.aH (OKeaH YPTaCH,lI.aH) ~apaMa- apIlIH
TOMOHraCY.pHJIH6HaTH)Ka,lI.aOKeaH KeHraHMo~n.a, ,lI.eH,lI.H.£yHH ~yj:'lH,lI.afHqa

. Hc60T 3THlli MyMKHH. aKeaH ypTacH TOFTH3MaCH,lI.arHOa3aJIbT Ba Y3r aprad

I

(cepneHTHHJIalllraH) nepHn.OTHTJIapHHHr MarHHTJIaHHlli ,lI.apa)KaCH TOF,lI.aH
HKKH ToMoHra napaJIJIeJI (TH3Ma oyHHqa) j:'IyHaJIHlli,lI.aOHp XHJI oYJIH6, yJIap-
HHHr elllH MaTepHKKa TOMOH~apH oyJIH6 OOpa,lI.H.£y ,lI.eMaK,OKeaH ypTacH
)KHHCJIapH elli OYJIH6, eH )KHHCJIapH ~apH,lI.Hp. XyJIOca lllyH,lI.aH H60paTKH,
OKeaH OCTH,lI.arHpH<pT30HaCH (ep epHFM) ,lI.aHqH~YBqH 6a3aJIbT JIaBaJIapH
OKeaHJIapHH KeHraHHlliHra OJIHOKeJIa,lI.H,MaTepHKJIap 3ca 6HPH-HKKHHqH-
CH,lI.aHY30~JIallla,lI.H Ba eH TOMOH,lI.aHCH~HJIH6 6ypMaJIaHH6'TOFJIap, 60TH~-
JIap Iia Ha,lI.BHrJIap X.OCHJ~HJIa,lI.H.):LeMaK, Ep nycTHHH OHp )KOH,lI.a KeHra-
HHlllH x.Hc06Hra HKKHHqH )KOHH CH~HJIa,lI.H.

1968 HHJI,lI.a KcaBbe, JIe. DHlllOH, B.)1(. MopraH
l

Ba 60lli~aJIapHH
aHl1~JlalllHqa JIHToc<pepa MabJIyM ,lI.apa)Ka,lI.aqeKJIaHraH 5lXJIHT nJIHTaJIap-
,lI.aH(6 eKH 8 Ta) H60paT oyJIHO, yJIap OpaCH,lI.ax.apaKaHaH 30HaJIap )KOH-
JIalliraH. £y OJIHMJIap <pHKpHqa x.apaKaHaH 30HaJIap,lI.aH Macca ~apaMa-
~aplllH ToMOHra CHJl)KHH,lI.H.DJlHTaJlap )'TraH ,lI.aBpJlap,lI.arHMarHHT ~YT6-
Jlapra MOCJlalllH6 x.apaKaTJlaHa,lI.H. YJIapHHHr CHJl)KHlli y~H (oKeaH ocm
TH3MaCH,lI.a)MarHnT MepH,lI.HaHJlapHra napaJlJleJl,lI.Hp, OKeaH QCTH ~aTJlaM-
.1IapH 6yHHqa CHJl)KHlllHH 3Hr KynH 3KBaTopra TyFpH KeJla,lI.H.

JIHToc<pepa,lI.a a)KpamJlraH nJIHTaJlap x.03Hpraqa OJlTHTa: A<ppHKa,
EBpocHe, AMepHKa, ABCTpaJlH51, ~HH,lI.HCTOH Ba AHTapKTH,lI.a. KeHHHrH
~aHTa TeKlliHpHW,lI.a OKe<lHJlap OpaCH,lI.ax.aM KHqHK nJlHTaJIap a)KpaTHJlraH.

. £yJlap OpaCH,lI.arH x.apaKaTqaH '30HaJlap (pH<pT 30HacH) 6yj:'lJla6 HOBJlap -
6yJlapHH nJlaHeTap ep epHHtHHHr 6ypqarH 45° ra TeHr Ba MaTepHK OCTHra
HyHaJlraH qYWPJIHrH 700 KM 60pa,lI.H. £y epH~Jlap oyHJlaO ~aJlHH 6yJlraH
MaTepHK nJlHTaCH OCTHra yHra HHc6aTaH IO~OPHPO~ OKeaH nJlHTaCH 60TH6
(700 KM raqa) 3pHH,lI.H, CapaJlaHa,lI.H (6acH<pHKaUH51)Ba yCTKH ~aTJlaMra
eHrHJl Macca - CHJlHKaTJIH)KHHC a)KpaJIH6 qH~a,lI.H (90- pacM). £y peaK-
UH51IO~OPHMaHTH51(aCTeHOJIin ~06HFH) ,lI.a6yJlH6 YH,lI.aH6a3aJIbT Ba rpaHHT

~06H~JlapH X.OCHJI6yJla,lI.H. £yH,lI.aH )KOHJIapHH reOCHHKJIHHaJIb 30HaJlap
X.OCHJl6yJla,lI.HraH )KOH ,lI.e6 ~apaH,lI.HJlap.

aKeaH TYOHHH 6YPFHJlaW,lI.aHOJIHHraH MaTepHaJIJIap Ba H;ypy~JIHK,lI.ar~
qy~yp ep epHFH,lI.arH ceprreHTeHHTJIapHH OKeaH OCTHTH3MaCH,lI.arHlllyH,lI.aH

)KHHCJlapra TaH;H;0cJlaW,lI.aH(A. B. DeHBe, 1961) OJIHHraH MabJlYMOTJlap
x.aM oy rHnOTe3a ¢oH,lI.aCHra x.aJl 6yJI,lI.H. ByJIapHHHr x.aMMacH ep nycTH Ba
yH,lI.arH TOFJIapHH X.OCHJI6yJIHlllH MaCaJIaCH oyTyHJIaH x.aJI OYJI,lI.H,,lI.eraH
ran 3Mac. By oopa,lI.a x.aJIH HoaHHH;MaCaJIaJIap MaB)Ky,lI..MaCaJIaH, qyH;YP

o 50
,5

HH ew cTpyKTypaJIapHra M e p 0 C
ep epH~JIapH Ba H;apH CTpYKTypaJIa~a <popMaJIap TapHxH (rraJIeoreorpa-
65'JIH6 yTHlliH, reocHHKJIHHaJIb BaO~JIH~MrHnOTe3aCH flXlliH epHTH6 6ePoa
¢HflCH) Ka6H MaCaJIaJIapHH HeoMO JI p KeHHHrH TeKulHpHlllJIap MooaH-
oJIMaraH (B. E. XaHH). £y KaMqHJIHK a

HU.n.ax.aJI OYJIHlllH MTYMK~~ Ka,lI.eMHrHS'pTa aCHe reoJIorHHCH MaTepHaJI-
B. 11. Do rr 0 B Ollip. a H YHHHr 6y <pHKpH KeHH\;IrH

Jlapa aCOCH,lI.areOTeKTOHHK rHrroTesa flpaT.n.~a~H,lI.a fl,lI. P 0 r H nOT e -
aB ~TJIap,lI.a ep H;06HFHHHHr pHBO)KJIaHHlllH

3 a C H ,lI.e6 HoM OJI,lI.H. 6 .. a oaeH H;HJIraH OHP H;aHqa
B. 11. DonoB reOJIOrHflra ,lI.OHpap.a Hex.n~:c Ba 60111~aJIapHH) TaHl\H,lI.

mnOTe3aJIapHH (XHJIJIC, BaHH6H-MeHHe~~rM~cHHHHr X.OCHJI6YJIHlllHra Ba
K,H:m6 EpHHHr rpaHHT Ba a3aJIbT

H
0

Y ~Hr' HHFHJIHWHra 60FJIH~ ,lI.eo x.~co66JIa:~:~H pHBO)KJIaHHlllHHH l\yi:'m,lI.a-
B. 11. DorroB Ep l\06HFHHHHr Kyrr OC.\

rHqa TywyHTHpa,lI.H: M TTTTaJIapHHHrqYl\VpJIHK,lI.a capaJIaH
HlllH

1 Dep
eTToTHTH;aTJIaMyCTH,lI.a 0"""'0 :

• ;.>, JI 6YJla,lI.w
l\llco6Hra 6a3aJlbT H;aTJlaMH X.O

CH
, (16-18 KM) eTraq, yHHHr

2 £a3aJIbT l\aTJIaMH MabJIyM l\aJlHHJIH~Ka .
. UaTJIaMH X.OCHJI6yJla,lI.H, . 0

CapaJlaHHlllH,lI.aH rpaHHT '\ Jlap MoMacHHHHr eMHpHJlHlllH,lI.aH -qy-

3 B,a3aJlbT Ba rpaHHT YCTH,lI.ay 0
. 0 JI 6y Jla,lI.w

KHH,lI.HBa MeTaMop<pHK nycT X.
6

0CH
,+,a rryoC;H pHBO)KJlaHraH ,lI.eraH<pHKpHH

4. qYKHH,lI.H nycT aCOCH,lI.a HOc,±,ep

MabJIyM ~HJIa,lI.H. 0.n.o 6YJlHW MaCaJiaCHHH l\aJl l\HJIHlll,
Ep rrycTH-~YPY~JlHK Ba TOF rra~CHJI 60 JlHlllHHH aHH~Jlalll,lI.a Ba y~ap-

epn.arH '+'oH,lI.aJlHl\a3HJlMa KoHJlap l\ y IllyHHHr yqyH oyJlca
'±' YHM axaMHflTra 3ra,lI.Hp. 0 0 JI

HH l\H,lI.HPH6 TorrHW,lI.a MY,\· 6 Jla 0 acH,lI.a cyHrrH HH -
KepaK 6HP l\aHqa rHnoTe3aJlap flpaniJIraH, Y P yOPXlllalli HeoM06HJlH3M

'.. A BereHep rHrrOTe3aCHra
JIap,lI.a ,lI.yHe OJIHMJIapH . 6HJIaH OOHHTHOKeJIMOl\.n.aJlap.
fHnOTe3aCHHH l\aHTa-l\aHTa l\YlllHMqaJlap a MOXOPOBHqHq -qerapa-
By 60pa.n.a C. f. fpHfopbeBHHHr KOHpo.n.:H3::~:oc<pepa) HH l\OCHJI 6YJlHo•
Cll OpaJIHFHTTafHaKTHB 30Ha (THKToHoc¢ep , HU '+'H3I<IKa-XHMHflBHH

;.>, U oreoxHMHHBH, '±' .
IlIH TyFpHCH,lI.arH reoXHMl1flBHH, rH,lI.p 285



Ba reO¢H3HKa XOCCaJIapHra aCOCJIaHraH rHnOTe3aHH 5IpaTHJIHIllHHH KeJITH-
pHIll KH¢o5l. .

Ep !fL1H,lI.aoyJIa,lI.HraH MOMa aHJlaHHIllH :>KapaeHlf,lI.a 6HP l\aIIqa XHMII5I-
BHH 3JIeMeHTJlap HIllTHPOK 3Ta,lI.H. 5YJIapra MarHHH, TeMllp Ba KaJIbl.l,HH
6HpHKMaJIapH KHpa,lI.H, yJIap OCOH 3PHH,lI.H, CyB naCTfax.apaKaTJIaHaeTH6,
MasKyp MOMaJIapHH Y3H 6HJIaH 6Hpra OJIH6 KeTa,lI.H. KPHTHK TeMilepaTy-
paJIH SOHa,lI.aCyB 6YFfa aHJIaHHIllH BaI\TH,lI.a MarHHH, TeMHp, KaJIbl.l,HH MHHe-
paJIJIap qyKH6 I\OJIa,lI.H, eHfHJIJIaIllraH oyP x.0JIH,lI.afH 3pHTMaJIap 1OI\OpHra
KyTapHJIa,lI.H. AMMO IllyH,lI.a x.aM CO¢ x.0JI,lI.a KeTMaH,lI.H- KpeMHHH KH CJIOTaHH
YSH OHJIaH OJIH6 KeTa,lI.H. Ma'bJIyMKH, KpeMHHH KHCJIOTa KpHTHK TeMilepa-
TypaJIH qerapa,lI.aH naCT,lI.am oyP,lI.a yqYBqaH 6yJIa,lI.H. 374, 15° TeMilepaTy-
paJIH caT:l\.lI.aH nacaHca 6yp CyBra aHJIaHa,lI.H, Si; Ai 3ca qyKa,lI.H.

illyH,lI.aH I\HJIHO, MarHHH, KaJIbl.l,HH TeMHp oHpHKMaJIapH cHHrapH omp,
OCOH 3pYBqaH 3JIeMeHTJIap naCTKH qerapa TOMOH, aJIlOMHHOCHJIHKaT-
JIap' 3ca 101\0pH qerapa TOMOH HHTHJIa,lI.H. 5yH,lI.aH :>KapaeH Ep Kyppa-
CH,lI.am ,lI.peHa:>K ,lI.e6 aTaJIa,lI.HraH nycT 30HaCH,lI.a 6yJIa,lI.H. ,UpeHa:>K nycT
ep nycTH 6HJIaH 101\0pH MaHTH5I ypTaCH,lI.a MOMa aJIMaIllHHyBHra ep,lI.aM
6epa,lI.H. .

,Uape l\ypyl\JIHK,lI.aH x.ap HHJIH 16 KM
3

x.a:>KM,lI.a:>KHHCHHOJIHO KeTraq,
I\YPYI\JIHK eHrHJIJIaIllHO 1\0JIa,lI.H Ba cy3a OOIllJIaH,lI.H. YHHHr KeTH,lI.aH MaH-
TH5I :>KHHCJIapH KyT apHJIa,lI.H. 5y :>KHHCJIap CapaJIaHHIll Ta'bCHpH,lI.a 6yJIH6,
l\aHTa HIllJIaHa,lI.H. HaTH:>Ka,lI.aEp oappHHHHr qYI\YP HqKH I\HCMH,lI.aH KyTa-
pHJIraH MO,lI.,lI.aJIap 6yJIHHH6, eHrHJIpol\JIapH ep n}CTH :>KHHCJIapHra I\YIllHJIa-
,ll,H, OPHpJIapH 3ca ,lI.peHa:>K nycT 3pHTMaJIapHra aHJIaHa,ll,H.

,Uape cyBJIapH I\YPYI\JIHK,lI.aH 0l\H3HO KeJIraH :>KHHCJI'ap MaTepHK eHOa-
PHpJIapHra 5II\HH :>KOHJIapra qyKa,lI.H. EpHHHr ,lI.peHa:>KnycTH x.aM MOMaJIap-
HH Illy epra OJIHO qHl\a,ll,H. XyIll, oyHHHr 60HcH HHMa? fan IllyH,lI.aKH, I\HT'b8
OCTH 1\00HP,lI.arH 3pHTMaJIapra OOCHMOKeaH OCTH 1\0oHPH,lI.arHra l\aparaH,ll,a
KyqJIHp 01\ Ta'bCHp' KypcaTa,lI.H, I\HT'baJIap ,lI.eHrH3 caTx.H,lI.aH KyTapHJIHO
Typa,lI.H .CYBJIH 3pHTMaJIap 101\0pH 60cHMJIH 30Ha,lI.aH ,lI.peHa:>KnycT oYHJIaO
naCT OOCHMJIH soHara - OKeaH nycTHra yTa,ll,H. 5y ep,ll,a 3pHTMa TapKH-
OH,ll,arH OHp l\aHqa 3JIeMelITJIap 1\0JIa,lI.H. OKeaH TyoHra HHPHJIraH :>KHHCJIap
l.l,eMeHTJIaHH6 3HqJIaIlla,ll,H. YCTH,lI.arH lOKHH MyTTaCHJI opTa OOPHIllH 01\H6a-
TH,ll,a COX;HJIJIap qyKa 60IllJIaH,lI.H.

C.f. fpHropbeB rHIIOTe3aCHra Kypa ,lI.peHa:>KnycT MOMaJIapHH 6a3aJIbT
THnH,ll,arH .:>KHHCJIapra aHJIaHTHpa,lI.H. EHpOI\ na~Tra TOMOH x;apaKaT Illy
OHJIaH TyraMaH,lI.H - x.ap ,lI.OHM101\0pH}laH TyIlla,lI.HraH 10K MHI\,ll,OpH opTa-
Bepa}lH. ,UpeHa:>KnYCTHHHr I\YHH qerapaCH opl\aJIH naCTra ToMOH 5IHrH
x;apaKaT pyH oepHO, 5IHrH}laH y3rapHIllJIap CO,lI.HPoyJIa,lI.H. EyH,lI.aH Y3ra-
pHIllJIap 101\0pH MaHTHH,lI.a oyJIa,lI.H. fHnOTe3aHHHr MOX;H5ITH yMyMaH illY-
JIap,lI.aH H60paT.

'ueMaK, ep nycTHHHHr l\aJIHHJIHrH ,lI.peHa:>KnycTHHHr l\aH,lI.aH :>KOHJIaIll-
raHHra, 5I'bHH 101\0pH eKH qYI\YP X;OJIaTHra 6oPJIHI\ 3KaH. !\HT'baJIap OCTH,ll,a
ep nYCTH l\aJIHHp61\ oyJIa,ll,H, qyHKH I\YPYI\JIHK,lI.arH CyB Kyn MHI\,ll,op,ll,a
Ba Kana 'OOCHM Ta'bCHpH,lI.a naCTra CHHrHO, ep'oappHHH COBHTa,lI.H. CyB
Ba CyBJIH SpHTMaJIap yqyH KpHTHK X;HCOOJIaHraH TeMnepaTypaJIH l\aTJIaM-
JIap l\ypyl\JIHKJIap TarH,lI.a, aHqa. qYI\YP,ll,a :>KOHJIaIllraH oyJIa,ll,H. 5yH,lI.aH
l\aTJIaMJIap 40, 50 Ba x.aTTO 70 KM qYl\ypJIHK,lI.a :>KOHJIaIlla,lI.H. ,UpeHa:>K
nycT x;aM XYMH lllyH,lI.aH qYl\ypJIHK,lI.aH yTa,lI.H.
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