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360LGommm3@ngol bogmdzmgdal (3mwbs, 3g@GHmmmanno 33mg-
30b 3gormEgdmsb gfma, oMol Jobal DnbEo @osgbmb@ngabs s Lobe-
395mm Bosmabgmmo Ladsmgdol dgdbsbs s dogdabmab ©s3933069d4)-
™o Ldgombgdal 335mogoonMan dgbbogmobs o gosbyzg@ob gomsbdon.

2.2 bnsbmﬂmb bbn3n

Lobomeg oGal d969dFngz0 Lbogm&o gbagMannl ghom-gfMomn Loby, GmIgmacs
Boc3momagbl g3m@mbgdol (oG gfansmma Boboms3gdn) 0byz9@) bozowl
- 29bbodrgmMmo gbgMannm, 8mdGamdal MomEabmdoms s Gomman
9m9d&Mmm3agbod o (330madsmdoom. bLobsoeal bLoBjstg 3o 39330
s60b 299 792 38/68 s 360d369mmmzba 3300985 30DNE, Mbggzem s Jyo®
35693mdn gogmobob. s6bgdmdL bobsmmob Lbogolb domgdolb d4bgdmngo
18%g, 3o6b33me3980 s bbg.) s bgmmgbyma (BomyMs, 3mmbo, Labogma
o bbg.) Bgammgdo. bobsmmaoab bbogal odsbabosmgdgmo mgobgdgdas: bo-
3993997 (0BdM@gds Gommmab bogMdob DL 3BM3ME (30mo) s ©ob3g-

22
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Mbos (ggMgdoe odmal dmgmgbs); abdgMboob dmgzmgball 353mbgggseda
bobsomal Lbogn ndemgds Led dmagem (36306, K0, Bocmgmon) s Bsmo
DON0gOHNIgMg300 B0mgdnm BgMgdaowm.

353M(39egdab Bgbol dobgognc Labsomal bbogn nymegs: Rggmmgdmng

o 3MsRzgmmgdmng bbnggdo.

2.2.1 R3gymgdMmaga (39695Mn30) s sM3RzgmgdMaga
(3mmamadgdama) bbaggda

Rggmmgdmogo o6y dybgdmngn (O-Ordinare) bobsoemals bbogo (3bob
bbogo, go356356M9dma 3gstn bbgmmowsb gedmdagsmo bbogo s bbg.) bo-
0930l Bysmmmsb 3M(39m©gds yzgms dndsmmyymadoom; dbgdfng bbogdo
dobo gmgd@Mmmogbo@no Gommadol Mbggs LEMmads dobo gozM(sg-
mgdal doBonmd LodMEGygdn yzgms dgbsdmm dodsMmnmgdom; dbgdMog
bbogl Lbgoggemam s@edmmamabgdam bbogbsoi Mbmogdgb. 8obmgal o-
dobabosmgdgmos yggmes dodstornmgdom go3M(39egdol mabsdatn bohJs-
69 © 35Md@qbob 85A39698mal memn bonggdo (by.1s).

B 05—

A

Ly®. 1. 03690M030 bbogo (v), 3MMoMm0dgdymo bbogo (3), 3mmomadogool bod®hHyg (3)
http://www.bog5.in.ua/lection/wave_optics_lect/lect5_wave.html

smoBRggymmgdemag (E-exstraordinare, 3mmomadszommn) Lbog-
do gmad@mmdagbogndn Gommadolb Mbggs, Rzgmmadfngo Lbogabogsb
a0bbb3zogq600m, ImBgbEnggdymos s LEMmgds Lbogal as36(39emgdals
doBonmd LodMEBygdo dbmmmE gMomo dadsmornmgdoon (Ly@.13). sMshzg-
emgdcng bbogb bbgeggzemam 3mmoemnbgdam Lbogbsi bmogdab, bmemm
3mmomodgdema bbogal Gbgzolb dommmd bodMGyal, - 3mmscadsgoal bo-
368 ygb (bye.1a). sGshggmmadmogo bbogobomgal go3sgmagdol boBjstg

5 3038 gbol dohz9696mal Loowyg gobbbgseggdamas.
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Lobommob bbogolb admmamgdol dmgmgbsls sgomo o3l GFngmbs-
N0, 8g&Mmoambyda, 3g4Lagmbydn, MmEAMMMOMIdyma, dmbm zmabama
> GM0gmaby@o bob@gdgdol s6nbdmEM™30onm 3GabEomgddo - 3G0bEe-
o 3gbMol sMemabadama 356Ma3g@Mgdal godm; Lobsommol Lbogol wo-
3ma@gdsl sgomo o6 o43L 3ndago Lob@gdalb 3MobGomgdbs s ndm-
GOm0 60309939830 - 3M0bG oMo gbmal 3565398 Mgdal yzgeme
dndoomadoo Gmmaoa boEowggdobs s gMmbsoMo m30bgdgdal godm.

2.2.2 babsomab Lbagab gsMEs@gbs

Lobommal Lbogol gofMea@gbol dmgmabol sanmn ofgb mMo asbbbgsgg-
o bod33Moz0L IJmbg asMgdmb gsd8ymeg bgsednmdyg (M-N) bbngal ©e-
3990bsb (L. 2). 59 dgodmads aobgabommmo asdymazn bgwsdatmab dndscro
Lbogob s(3980L MG0 396dm dgdmbsgggs - JsGmdmo s 0Mada. 3oMggem
dgdombggzedo nzgmgds dbmeme bbogolb gogmzgmgdob boRdsty, dndsmayy-
mgds @330 MRgds (bye.2. CD); 8gmeyg 3gd8mbggzadn nggmgds bbogol
boRdomg(s s, dgbedadabow, 80dsmonmgds(s (by®.2.AB). 88 3mgmgbsl Lo-
Boomals bbogal gofoa@gbal bmwgdgb (byym.2).
©5(399mmo bbogo aodyman Dgosd3nMnEsb smdstornm dsMmmdmasb
4360l 3gobgl, Gm3gmbss ©o(3980L 3mbgl Mbmogdgb (AOC), bmmm go-
o8 gboemo Lbogolb dogM 03s3g oM0mMdmsb dg4dboem 3mmbgl (DOB) - go-
M58 gbob gaobglb (by@.2). ©o3g-
dabo s goMEsdgbol 3mobgqdl dm-
0l 3o3doMb 5894ocgdb asmsdqbols
39bmbo, BmImol msbsbdsc:
3. d(399mo  bbogo, gofos-
&agbomo bbogo s aobbbgsggdmmo
N b08336030b  a0693mb  Ladmgzamdyg
=_— __ 7 Lbogab ©5(3930L Bgh@omdn omdos-
Gogymo doMomdo 9o LodMEygdo
dgbofgmab.
3. 05(3930L 3gobol Lobybol dg-
. BMEgds gofMEs@gbol 3mombol bo-
Bnbomeb goblbgaggdmman bodzgHogals
350 gdmbamgol ofol Imwdngn Lowo-

-_—

-_—
—_—

b®. 2. Lobommob goMEophgbo MG goMgdml QJ- (Sin/Sin=n).
oBm3oMBg http://www.physbook.ru/index.php/A ©5(39d0b> > aoMEoGgbolb 39~
obggdb dmGal Looy ©s3m3o©g-

dmos aomgdmb Lnd3gMozgdg. dogomoma, 0y bbogo gowols Mm3@oznmae
bogemgdo Lnd3gMnz0L gofMgdmEsb M3G 0z Maew dgrsmgdom 33360z gotgdm-
dn, 3590b goma@gbal 3nmbg 3(30M©gds s sgnmo 5g3b gomgdmb asdyme
By &nmdo smdamornm doMcmdmab dab doobrmmgdsl; m3@ozMow docmsama
L0d33M0gz0l goMgdmEseb M3 03Mem dgsMgdom ©sdsmoa bnd3gMmngolb go-
99mdn bbogol gossanmgdobsl sanmo o3l dofojom dmgmagbsb.
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2.2.3 babsomab bbagalb 36933

Lobsmmoal bbogals sgggmes oMl dmgmabs, Mmwgbsi m3GngnMow gob-
bbgoggdmmo Mmoo gomgdmb Lodmgamdy a39dMmo Lboggdol 6sbaemo so-
193909, 0(33eal Jodommmmgdsol s nbgg YoMNbogds gomgdmlb asdyme
Bgead0mdg domn a(3930b by omagdl.

M0 306Mgdmb g0dgman bgmedomal dpgmdsmgmdal dobgogom gobsb-
63939096: LaMZOLYSH S oFNDoYH Mg 33mab. s@LgdMBL LHma Jobs-

3560 56 g33mals dmgmagba(s.

Lboggdo Lboggdo

339390 59 33e0ern \
a

a

%

o )
UP®.3. o - LEMZOLYIMO O b - PORYBOYOO dOYIZMO
http://www.dreamlights.ru/articles.php?st=1&ar=47
http://av-physics.narod.ru/optics/luminous-reflectance.htm

bomgobgdmo s6g33ms bgds m3@ngnmae mta asbbbzsggdamo go-
693mb g0dgmgn LEmMo bgmsedoMowsb. dm393m dgdmbggzado bobsmeol
bboggdo s0fg3mgds, 3508693006 LENMosE g56LsbMzAMma JadsGoyyemg-
b0, Bog®ed MRgd0sh MHmngFmmdsmemgmam damdsmgmdada (bym.3s).
bbogol a(3930L s oM g33mal 3nmbggdl dmmal HAMngHNEsIm 3owgde-
mgdol 5394oMgdl sMg33mnl 3obmbgda:

3. o399mo bbogo, sGgimoma bbogo s oMg33mol dgmednmdg,
bbogolb o(3980L Bg@Gomdn smBstmmo doMmmmdo gmo LodMEyqdo
3gdomgmab.

3. ©79390@g-Lbymonbol 30bmBol dabgogom, Lbogal ©ozgdabs s
869330l 3oR39698mgdals Lobybgdol dggemmgds, 3930l gymbal Lo-
00l dogbgosgse, 3mwdngn boowgs s 5nbndbgds N-nom (3oMmEsdgbob
doR396939m0); N = vi/vy Loz V1 - Lobsmmal bbogob boRJsmgs go3mm3ddo,
V2 - bobsomob bohjomgs Lo ggmgg aofgdmdo.

©0g9doaMn 5Mg33ms, LaMm3zobgdfn sMg33mnbogsb gsbLbgsgzgdom,
bgds m3G0gnmee mMn gsbbbgaggdmma aomgdmb asdyman sMsbBmma
Bg30M00056, MMImolb @OHMBLY(3 da0mo 593L bboggdal 308bggzeL yzgme
dgbadem adsGornmgdoo (Ly@.33);

ba oy dobogob o633l s@goma od3b dbmmme 0d dgdmbggzedo,
MmEgbsg bbogo go@al m3@oguman acmm 3330030 306 gdmosb m3@o034)-
Mo bogmgd 33300z 3omgdmdo.
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2.2.4 babsoemab Lbongaob m@mdsgn goMmEsGagbs

3b0dm@EOM3nmm asdgznmgomyg 3Mab@omoal Babbogbdy a3930bal bbogo
mE0 bbgosabbgs dodsmornmgdal, gobbbgsggdymoa bohjomabs s gobbbge-
3900 g56Msdgbol dohzgbgdmal jmbg mE Lbogs ndmgds; 83 dmgemg-
bob bbogob m@3dog goG o gbolb wbmogdgb.

96mo bbogo 36ab@omdn dgbgmobslb 3G (39m@gds 30MEadnm, o6 go-
oG Yogds 5 of(3 3MEGgbol 3obmbadl gd39dmgdamgds; gl ofal
Rggmmgdmogo o6 mOmabog@o (o-ordinary) bbogo (bye.4.0), beagmm
dgmeg Lbogo 3GabEomadn gogmabsl goanb@mgds s dabgsb godmbgmabab
08Mdgmadlb  dmdEomdol  mEEobagfo  Lbbogal  ZsMemgmymem; gL
ool oM ohRggnmgdMmogo o6y gJb@MomGabogmn (e—extraordinary)
bbogo (by.4. e). 53 bboggdowsb Bzgnmgdmngo (0) nMbgzs a@dgmo mgmdol
30356, beaenm sGshzgnmgdmogo - (€) 3306 mgMdal dodsto.

<>

B

1>
\ 4

)
®
¢
¢
Y

XYY
I :
E

B6.4. mG3030 3oMEohgbol dmgmgbs 3Mobhomdn: e-oMom®mEobogMo Lbogn, o-m®Eobogho
bbogo. http://ido.tsu.ru/schools/physmat/data/res/optika/metod/text/metod.html

3916906030 Lobosmmal Lbogol mM3sgo 3oMmEsGgbol dmgmgbsls swao-
™m0 543L MogmbomyMa, &g@Mogmbyma, 394LsambyMa, mMomGmMAdymo,
dmbmgmaby®o s GMogmaby®o Lob@gdgdob sbodmEBEmM3nnm 3M0bEos-
mgddo yzgms dodsGmoyymagdom - dmsgsmo m3Bogma mgddal dndsmomyy-
mgdal goMs. 3Mdnco LobEgdob 3MobBomyddo MMIsgn goMEsdgbol
dmgmgbs o6 08033063900 - Lobsmmol Lboggdal yzgmes dndsMorymagdoo
05653560 LoRdoMoo go3M(39mgdol gsdm. s@ohggymagdogo Lbogalb go-
0@ gbob 3oh39698mal boowal (Ne) 8g@mdab 3gdmbggzeda Rzgmmado-
30 (No/bbogol goMEa@gbol 8sB39698mal Looybmsb dgsmgdooc (Ne>n,)
360bEmo nmngmgds M3G03PMee sgdoma, doMadom dmzmgbals dgd-
obggzedo (ne<no) - m3@oznMse MoMmymaoms. bboggdolb asmms@gbolb
3oh39698mgdL dmMal aobbbgeggdal asd3mdbs@ggm Lowowgb m G d s g o
a9m @ gbol domob ¢bmeogdgb.
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2.3 adm@mm3aymo s SbabdmGAmm3ayma
3MabBdsmaMa bagmngMgdgda

360bBoma@m 60o3mngMmgdgdlb dm@ab, dmeemndgdym bboggdmsb wEmo-
960IMJ3900980bs s ©edM 3ngdmgdal Jobgwgom, asdmymagb: 0bm-
GOm0 (9Mma306Mmz60) ©d sbodmBEM3nnm (sMogMmggzemmgabo)
Lobgbbgomdgdl.

ndm@BFmm3naemn 3MmobBsemamo bngomngMgdgdo. 36abBoma® bo-
300969690L 3Gl a3bgmgds abgmgdos, Bmdmgdaz babosmwgdosb bg-
d0b3ngMo dodsmomymagdom ghmagzsmmasbo mgzgobgdgdom, 39Mdme, Lbo-
30b 3036 (39mgdals mobsdamo Lohjomoom s 3dbasgbo ™m3Gogncna  Jobe-
Losomgdmgdoo. 3 m30bgdgdol  Jo@omMgdgm 3MobGsmuE bogongMgdgdl
0bm@Em3ogmb gbmwgdgb. dom 3ng3mm3bgds 3ndamo LobEgdolb
360b@omgdo, sdmEgmo dystmo bbgmmgdo (3m 306990 30bs, m3semn) s
Y393 bobob bombg. 0bm@EH™3onmo 3G0bGsmama bogmngmgdgdal dmeme-
0ds30mo ogmmbzm3al 306 9m0bs bogmmgddo 33mmggz0bal o0 3306-
3905 dsomgol @sdsbobosmgdgmoa 3o, m0cddal dog0 ggMn, Mm3gmocs
3036mb3m3ab babaabg 8sg000b dMbgaLol  BomAmbrgds.

3bodm@§mm3naemn 3MHob@smamo bogmngmgdgda. dbqdsdn go36(39-
mgdae 3MobGoma® Bogmngfgdsms dMmagmgbmds sbodmEHM3nmmos;
dom 3ng3mzgbads: GFMngmbamudn, §g@&Mmoambamoa, 3g4bagmbamo, mGmm-
mM3dmo, Imbm mobyMo s GMogmabymo  bob@gdgdolb 3MabEomgdo.
0dmBOM3oggmon bogmoggdgdabogsb asobbbgsggdom, domndy o(393mo
Lobsommol Lbngo dbmmme gMon dodsMorymagdoo 3M(39m©Yds ©d brgds
dobo gom@gds. gommgdamo bboggdo 3M(3gmegds gsobLbgsggdamo  Loh-
o0 s bobosmmgds goMs@gbolb 3s5h3969dmal asbbbzsggdmmo Lowo-
oo, Mol gsdm(z oo dmMolb 0gdbgds LoRdomggdal Lamoms bbgomds. o3
»30b980b Bo@oMmgdgm 3MobGemNE bogmng@gdgdb sbodm G H ™3 o-
b 9Bmegdgb;  0DmEEM3oymabegsb gobbbgsggdom, sbnbdmEGEM3ne-
™o 3M0bEdmMgdo ®356M900bs bogmmgddn 33mg30Lal o3mabl Rommdo-ge-
Bomngdal 953948L, Gm3gemog 03Mmbimadol babsaby dogoal  d&mbgabsb
BomBabrogds.

goob3980 m300d99m6Jg30borz0b

1. 2963om@ g (36905 ,3M0bGOEMM3G 3" s domomgm dab Amembdg  dobg-
oo ©05abmbEngedn. 2. 3063568 g0 ,LobsmEab Lbngn® s  ©ssLObgmgm
8abo 80mgdob Bystimgdo. 3. osbobosmgo RggmmgdFoga s sMoBggnmgdfogn
bbnggd0 s Jogonmgo Fomn Esymgyal 3Mab303dg. 4. Lgds@ Mo godmbsdgm
©5 Easbsbosmge  Lbagol gofmEsa@gbal, s6g3gmabs s mMMIsgn gommsdgbab
3mgmgbgdon. 5. @ssbsbosmgm Lobsmemal Lbngal gogM(3gmadol mogabgdamgds-
6o 0bmEOEM30m ©s sbodMmGEM3nym 3Gl omy® bogmogcgdgddo.
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3.1 (3698980: ,,m380396M0 nbrn33§Mabs”,
»m3§03nMo mgmda“

060 338Mabsb (gcsby. Indicatrice — 3oRg96909m0) MBm©gd96 Lobscmeals
bbogol gom@s@gbob 3oRg9698mab LoEnwggddy o3 9dm Bamdmbabgno bg-
©3306b. ol 560l g394@mEAmn osgMmads, Gm3gmoary 3sdmba@ogl 3Mnb@oe-
mdo 3035350 Lobosmmal Gomeal Mbgz0lb BndoFmmyymgdsl, gomosdgbal
3oR39698mab Loowgbs s Lodg@Mmasl dmMal sdm 3nEgdymadsl. nboon-
39@M0bob Mm@l gobbodbmzFogh 3MmabBomms bodgHos.

m3Goggmn mgmdo >tolb dodomornmgds 3GobEomdn, HmImolb go-
LBb3Mog aogMgmgdamo bbogn mEM3sgy aoMEsGgbsol o6 gsbo(swab. &g-
BFogmbyin, GFngmbormmMo o 3gdLagmbyMo Lol gdgdol 3EnbLEoe-
mgddn sbgon FodsMornmgds 30l Fbmeme gfmo, Mm3gmoai ymgge-
ozl 3oMomgmyGns  dmogetn  39MHE035mNMa  3MnbGommafmogogma
0gdobs s Mm3mol gobbgmng Lobsmmoal Lbogol mMdsy goMEs@gbab
sanmo 56 5dgb. 93 LobGgdol 3MabEomado M3GngnMoE g o g @ -
doobgdom 0bmpgdnsh. mMmmEmEM3dymon, Imbmimobymo ©s GMogz-
mobyma Lob@gdgdol 3MabEemgdda, Babs LobEgdgdobagsb gobbbgsgg-
dom, 30bgdmMdL ™m0 JodsMornmgds, GmImab asbBgcog Lboggdal go-
oG abol sgoma o6 o7g3lb; 5dab godm 83 Labgdgdal 3MobEGSmgda
Mm3B0gMee mmmgmdonsbgdom 0bmwmgdash.

3.2 bbgssbbgs 3Mab@osmyma LabEgdab
0ben358Mabab gmMIs

3.2.1 39096 (ndmIg@Mmanma) babEgdabs s sImGEGYma
6030096198930l 060 358Mabs

310960 bobEgdob 3MobEGsmgdbs (aMobs@gdo, d3nbgmo, Bogbg@odn o
bb3.) s SFMEFME bogmngmgdgdda (3 3obymMo dobs, m3smmo, 3obsal
dombadn s bbg.) aodsgamn dmbgdfngn Lobosmmal bbngn yzgmes BndsGoyy-
mgd0m mabsdatn Lohdofnm gM(3gmEgds. dom, BmamGs 9339 >0360d-

28
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by, m3@ngnMe 0dm@GMmm3oym bogmogmgdgdl
1bmEgd96. 53 bogmogmgdoms gomms@gbals dohgg-
Bgdmab boowggddg 98989 0bwno@mabsl 543
by gmmb gmmds (by@.5). 390960 LobEgdab
0b03o@Mmnbobomgzgol sdsboboosmgdgmo Lowowgs
Goombo (n) - yggms dodsMmmmgdoo 3sMsod -
bols 3ohg9690mols 3dngo Loowoom.

3.2.2 §38MdgmbaMn, §Mogmbsmuma
©> 37dLsgmbaMa babEgdgdab
0bon3s§Maby

Rodmamgmoo  bLob@gdgdolb 0bnge@mabal  og3b
3691b30L gmogbmoal ggm®mds, Mmdgmoa( gemog-

196.5. 390960 LobHdol
360Lhomgool 0603ohMmobY,
n - ®o0oyLo. http://w.ilmeny.
ac.ru/ocean/codes/report.
asp?Ind0=197

bob mIgemndg mgmdal gomdgdm dGbgabol Bnomgds (by.6). gemogbmo-
©0b 864630l gMda 3Hab@omdn sMal gMmsgfmmo dadsmomyymgds, Mm3-
mob a5b6gMng ao3M(39mgdymo bbogo 563 0dmgds s 503 3mmamobg-
ds. 33 3odomogmgdob m3 G o3 mgmdb (Ng-Ng) bmogdgb, Gma-
™ol MomEgbmds @sabobgmgdygmo bob@gdgdol 3MabEomgddo sMob gfme-
gm0, Mol gsd3m(z dom M3BogMe gH o mgmdonabgdlb ¢bmog-

396 (Lb.6 ).

. 1
3504700 @gHdo
D 0

17®.6. Mm3h03xHoE 9ONMIMdosbo 3Mobhomgdol 06wogodh™mobo:
O - OEYI0MO, 0 - JOOYMROOO; ..... 060030h®Mobob BMo7mo 33900.

B 9EMdambyHin,GMogmbamamo, 3g4bogmbama LobBgdgdal 0bwo go-
&M0obs M3Go3nMo sgdoma 3MabEsmgdobsmgol Bamdmawaqbl d6b-
30b gmogbmowl, Bog@dgmgdnmb m3@ninmo mgmdalb gabbgmag (bn@.6s),
b m3@03Mo@ oatymazoma 3Mob@omagdobsomgal - dmbzol gmog-
bemob, a9dME@yYygmgdnmb m3Goznmo mgmdob gsobbgmag (by@.63); mMogg
dgd;mbgzg3930 Mm3B0gnmo mgidal doMmmd 339mb o3l Bl gm@ds (69,d).
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3.2.3 mAomAEm3dyma, Imbm 3mabayMo s GMozmabama
LobEgdgdab nbenzs@mMabs

59 LobBg3gd0lb b0 gsGMabobsmgal sdoboboosmgdgmas badmgMds gmoag-
LenEol @mEMIs - Loda sMsmsbsdomn Lndg@Mmaobs s goblbgoggdyma ao-
0@ gbob 35h39698mob Loowob 3dmby mgfmdgdam: Ng, Nm s Np (byy.7).

LodmgMds gmogbmowda 3MabEomal Mm3Gogzymo mgmdgdalb (0101 o
0,0) domonmdnmoe s bodg@Monmaen aobmsoggdnmoes mma BHogymn
33900, Gm3gmos dgab dmagam NgNp Lod®m@Eygqgdo; gb LodGmEyg ™ 3 & o -
3960 ogmdos bodmEYob Labgmbmwgdom oMol (36mdama (Ly@.7).
bodmgMds gmogbmowdo dgadmgds ao@ommgl bodo LodMEyg (NgNp, NgNm
NmNp), OGm3gmmsz bbgsggemow Lbogolb m@mdsgn goMoa@gbol bowowgba(s
mbmegdgb.

By®. 7. Mm3hognMo Mm®mMIOHdoobo 3Gobhomgdool 0bpogohmobo:
O - OEYIMO, 0 - YOMYMRMO, ....- 060030HhMobol BMoymo 339magdo,
O- O - m3¢039M0 mgMdo.

3.3 abnzs@mabab m3@n3y9Ma 6ndsba

M3@03nMoe aobbbzozqgdyma mgmdasbmdal 3@Mob@omagdo oMol m3Eo0g-
15900 OEJO0MN(3 OO PYIMYMBOMO(3.

9fomgidosbn  3MobGomgdo M3 B o3P Mo OogoomoE
0ngmgds 35d0b, MmEgbsi 3MobGomol Lodg@mool domsgsmo wgmdo
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3ob6dombg (Mmdogd@nwsb dogriomaonbsdryg); s3ab dg8ga bgmoo gowes-
390030mgdm dmaglb bobsegbg dognwady, d93mmegLgdbom bsggmgs mdagd@L
dogr396Mg0bal gos339m0b By @omb s dg30dmb3gdom ©o(396@Mgdal
dggal. bEnmo ©s3gb&®mgds dgodmgds dombgmem 0dbglb 98 m3gMa300L
61530096039 % 96 g53gmEgdoo.

by®.11. mdogddhob dmdGomdol dododmmymgds dozmmbzmaol dbgggmmool oMgdo:
0 - 3960H06dPMO, O - dMOEIOHMOMYOPIMO.
referats.allbest.ru/manufacture/00215873_0.html

dgmemg dgdobggge. doMmzgemo d0360mbim3al babsgbg dogo-
@0l 360°-000 IMdEM6gdabolb goolb dogxzomgonbol LabmaMowsb ©s oM
hgds 8bgggemmdal 569d0. 98 @MML 30Mggm Mngdo Mbrs ©s3MBINbogm
md09d@030L ©594gb5d0L LobBEmMMgdn; ™mdogd@ngal dmogMa 5(396@Mgdols
dgd;mbgzg3930 bognmms Rs@oemmgl d93mgan m3gMma(zns: sdmgomBomo dom-
(339000 @5 ©35949bmm dogggdal gosz3gmol Bg@m@omdn; oy Laboabg do-
3000l 360°-000 393mdM9bgdobal 8o (3350 godMs Bbgoggmmdal snwsb,
35d0b dmogl bgmom gowsgesoanmgdm bsggmggo 3o 33mal dbgoggmm-
dob 06930 go8mRgbodryg o do(396@Mgdgmn bEsbbgdal obdsmgdoom s-
39496900 dogyxgoMgnbdg; Mm3gMazns b gs63gmmmgl Madwgbrgmdy
- d0gmmbgmaol Ladmmmm ©s(39b8Mgds3wy.



40 8988760 963506 3IOGMDMBENS 3GOLOSCMMIO030b b3BIIEDIS00
4.4.3 bogmmgdab 356900065 dgm3dsmgmdalb 3gdmbdgds

3mamodaome 303Mmbim3dn Jobgdabs s dabgMamagdol dgbbsogmals
36m(39L0 dofMomoEae K39MgEnbs bogmmgddo dndmnbatgmadl. bogmemg-
b0l g39Mg0bs damdamgmdol dgdmb3dgds bpgds dozmmbgmamoa 3G gds-
080l (momo) aomgdy; 39dmb3gdal Bab domosbom Mbws gonmmb wons-
BM5335, 3odmoMmmb msdmbs s dgMEMabol mobbgdo s bgws bogmemo
(56 Do@GmMn); dm (393 gdmbggzedn dbgmzgmmdolb s0gdn Bngomgdm
doJbodomNMoE s M0bsdMow gobsmgdal gx89d@&L; dgdwgg 3Mmagzm bgws
Bogmmb; oy bgs Bogmeal Resmgal dgdwga dbgoggemmdal sMgdn o-
3odboMes LEnmo Lodbgmal g894@0, 35306 bogmmagdo x35Mg0nb dgm-
domgmdadons, g .0. Lobsmmolb Gommal @bggs bogmmgddo LEMmogds
DOD0gOHNI>M0Md bLodMEGygda. LEma Lodbgmob gx3g]E&0L sSMMLdmdals
3g8mbgg3530 8mzndzgdom Jzgms bogmemoal (3mmamabs@mmn) @sddsgmg-
dgm bEMsbbl, dmgedmbgdm 3ol dogdbodomyMa Lodbgmal g13gd@&ob dnwmg-
35807 s R3339893m. 3 dgdmbggzado bogmmgdal g3oMgonbs dpgmdatg-
md53d0 dmygsebs dombgmmos.

4.4.4 m3nm3cab g36ab dsg3gdab mmmngmnds@Gomdmdal
d7dmbB3dgds

M3Nmaolb x360b dogggdal MEmngMmdsmomdmdal d93mb3gdol 3nbboom,
dmoggdn goMhggom LEME badL, Gm3gmoa(z dgndmgds agmb @ 3ghsmdals bbs-
60 36 3E0b@omoab Bogmdgmagdamoa 356 (335m0; gomagbgdom 3ol Ibgoggemm-
3oL om0l sbemb s dgdmzged&nbado dozmmbzm3al Lobogbg dogowasl aby,
3 LEm@3s babds ongnmmb mgmmomal gg60b Gm3gmodg dogal doe-
&0 dpagmdsmgmds; dmgdnm dgdmbggzedn dsgawanl bmbonbnwasb go-
0qdo sbsmgamb; 830l dgdmga 3o&Mnomgdor Lobogby 3og00sl, LEMEM bodL
3dm3043560 M 3mmamob x360b dgmeg doggolb 3oMomgme® damdamgmdada
5 33mog 300gdm sbomgamb. mzmmsmal g3mol doggdal nEMmngfmds-
omdmdal d9dmbzgzedo sbomgmgdlb dmmabl bbgomds @b nymlb 90°.

4.5 dabgmsmalb m3@n3nMo m30bg3930b 33ma3s g6 m
Bogmmda (565mads§mMmal 3564934)

Jobobs s BabgMomal dogmmbgm3mmo dgbbogmes dgadmgds mEm g@o-
3o ©a34mor: 3ofMggmo g@odn oMol 3gmazs gMor bogmmdo (sbsmobe-
&MMob 3569dg); bmmm dgmeg - x39Mg0bs bogmedn (sbsmnbsGmals
dmbsobommgmdom).

960 bogmemdo obadmgFade:
d0bgFomol gm@m3ds s Dmas;

B3ghomds s §39hsmdal 3mmbob bowogy;
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9090, dogMqbolb bgedno;
3oOedGgbob 3oh396909er0 (3939 9BIGO);
3Q3mdtﬁmntb80b dmgmgbgdo.

50b0dbymo 030b969d0b g56LsbM3MAL 3m(39L3dn Foosbow gsblbbo-
M0d 005%FM3a3s, godMMNM0s SbomaDoGmMo, msdmbs s 396G Mabob
m0bbgdo.

4.5.1 3abgMmasemab ggmM3ab 336LbsdrgMs

gm@Is oMol JobgFomalb gMho-gomo 3603-
3b9mmgobo 850005a6mbE0Mgdgma 6ndsbo;
30bGomal  gm@mdob  asbdsdnMmdgdgma
BoJ@™MEgdas:  3MabBomadsznalb cgMmdm-
©0bs803mG0 30Gmdgda (P,T), 8abgFsmals
@b 3MobGomods300b doms, 3bsMo
30LGomgdol  AMogHNsdmowgdymg-
ds, 3GobGommadsgonma magaobgdamgdg-
b0, mogobygomo bogMol oMbgomds o
Lbbg.

Rodmagmomo  god@mmgdol  gomge-
mobbobgdom aobabbgeggdgb: 3GobGomms L3O, 12. 3GH0bHOmN MO0

0©0m3MM BN, 30d0omImEGnm s Jbg- 0©0MIMOR0BI0l batolbols
6m8m6<{3‘3@ qgmﬁ)aabb. dobg300m http://studopedia.org/4-
nomdmm gy (idios - bogyme- 316.html

60) 360LGOmgdl ofgo 3oMasm gsbznme-

190mo, doommgol ©sdobsbosmgdgmo bsggmamo 3MmabGsmmamogogma
gmm3gdo (by®.12.1), s, ghomo dbMog, Bomomomgdl dbsnwsb dsm
30M39mo@ 3odmymasbs ©s, dgmeg dbMng, BsM3mM3dmd gofmgdmdo me-
gobggomo  3MabBomabszonbomgol Mondy bgmdgddmgmo  3ommdgdols
0MMbgdmdady.

do3o@omdmmgygmo gmmdgdo bsbommdmog dggbs@yzabgdo-
o6 3Mab@omgdobomgol @odsboboosmgdgm 3MabEsmmamoganm dmbsby-
mmdsly; 0bobo IEbsMmowsb nomdmGmyymo 3MobGsmgdol dgdwga godmo-
ymg00b (by.12.2).

JLgbmIdmEGym 3MbBomgdl o6 odzo Jommgzgol odobobo-
00gdgmo bbmMo 3GHob@ommamagogma Imbabdymmds, J360sb s@mslbbm-
0 gm®Iob oM (33mmgdLb s bdnMo sy aodmymaom 0oMIMMGMm
@5 303000m3mMPNm 3HobGomgdl dmMal sMbgdam LogMzgb o3Lgdgb
(bey.12.3).

dnbgMomgdal gm@mdoms 3MogomxgMmgbgds gogMHmnsbgdmmos 3 dme-
356 ImORMmmann® @nddo:

0dmdg@Mogmo = OMIgmmo3 9§30 Mabsdamo dmdgdo ygzgmo
dodsoymgdoom; o3 §ndob gm®mdgdl Jdbals 3pdymo bodg@manls 3M0LEGS-
mgdo (36658930, aomgbodn, bgamgMa@n, 300 ©s bbg);

g oo dodsmogmgdon Bogmdgmgdygmao (boghdg
39&0s Logobgydy): 3G0DIMmo, LzgBEbydMa, 6g3LobgdMn, dmdimgsba, Mo~
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osen@-Lbogmbba@o ©s bbg; 3 §odob m@dgol 4360b: GMogmbaemno,
&9BFogmbymo s 394Lagmba@a bLodg@Monl 3MabGsmagda (3o6mJbgbgda,
03g30dmmado, 83580@0 s bbj.);

mGo dodsMogmgdoo BsgMdgmgdamo (boacdg s bogsby
©adbrmMgdom GMmos): oMM BoMxzo@mzsba, B 3mmasba, Jg&mm-
3960. 53 n30b M@l Jdbosb Mmamd(3 GMoambasmyMa, §g@Mogmbyma
s 394bogmbyta LobGgdol 3HabEomagda, sbggg MBOMGOMIdymoa, dmbm-
3m0bygMo s GMozmabamn bLobEgdob 3EabEomgdacs (BnbogMal 3358 9d0,
Jo@bgdo, JmmGo@gda, LyFM3gbGnbo s Lbg.).

360bEdmMS 0000M3MER0BI0b batnbbo, gMmo 3bMog, sG0b dpbscnwsb
domo g30dmymaz0b 056303 g30mdal oRggbgdgmo (n@om3mEggmmoa-3ndo-
0m3mmGnmo-Jbgbmdmmgnmon), 8gmeg 3bMag, doymamgdlb 3Hab@somal
Bl LoRdomgdy, dbsmal Jodoym@-g0bognmo dgmagbommdal (335emg-
350mMdaLd d boMmIMIMdal ggmemmanyn® 3ommdgddy.

4.5.2 336 (33mab Bmdab g336LsdmgMms

30bgFomob 3o (33emalb Bmdgdo abodrgMmgds mmmam-3ozmmadgdmab
obdomgdom (bM.13s), Mabmgabsg sgomadgmos ™ mmam-3036GmM3gE)-
0l oboygmanl ggabol aobbobmgms, Moash ebsymaal gobolb Lowowy
a0bbbgzozqgdmmo §o3dob mdngd§nggdobasmazol of oMol d9mdngn; ©aboym-
3oL gobob aobbodrmgmabomgol asdmaygbgds mdngd@-dozEmg@Moa;  3o-
bab3bgmo Bomdmoggbl dg@omeyma (56 30bs) 1 56 2 88 Bm3ab Lababagl,
m8gmdn(z 39bmgm ©sboymayzgdl dmEolb dobdama Gmeos 0.01388; Lobe-
Bo30 o@ObamNs Lobogbg 8065by s oGS baggsdn doboom.

S
~

o
)

o
w

b.13. ™ZYom-303erm39h®ob obogmaol gobol goblodmgmo:
0 - demogMo o 0 - Bybho Mmdogdhogol 89dmbgggzodo ; MIPMOM-303OHrMAYHMo 3bgzgmmdnl oMol
89080; M0099H-9030MAghMo doMbbog.

™M 3NmaM-3036m3g8Mal ©sbsymagzal ggabol gobbodmgmals 3Gm(39004-
0l obygdsdg, dm(393mo godsngdmmdal dgdmbgggsda, dozmmbgm-
30b o mbdn Rowasdgb m3mmam-3ozmmdg@mb, dgdwmga dn3mmbzm3als
Lobogby dognodg sma3bgdgb mdog@-3036MmIg@&ML dgomom Jggdmm; dm-
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0y30696 8bg39emmdal 561gdo mMogg LobsbogL s ™ MMMl dmE Hons-
mgdom 05594969096 dom gMmMBobgmnl a39Mmom YOHMogMmIsfomgrrn
dgm3omgmdado.

0o @ Lodmsmm as85000098emmdal dgdmbizgzedn, 3bgoggmmdal
569dn 03bgds Mdogd@-8036m3gGFal Lobabsegolb dbmeme bsBoema.
Mbs 393300090 Lobabogolb Me8gbo obosyman dgqbodsdgds ™ 3u-
ma-30360m3g@Mab bababogl (bnM.13s). gobbademg@me Logmdglb ymagb
100-bg (mgmmom-80360m3g@ &b bLobabsogol saboymagal Mozbzo) o mgda-
mmdgb dm (398990 30350 adrmmdnbam3zal mgMmam-3n3Mmdg@cal bobo-
Bo30b gm0 abaymazals Gabb.

dsgdsmoomal 3mgzem, mdngd@ogob 40X asdsomgdmmdals dg3-
0bgg3z0d0 mgmmamob dmgmo dGMabo 3qqbadadgds 0.40 83. 35306 gFomo
5bsgmx0l gobin Gmmo ndbgds 0.0040 33.

33069 3035000gdmmmdals dgdmbzggzedn mdngd@-803mmadg@mal dong-
mo bababago bzwgds dbgmzgmmdal sgdn, Jogad goomgdom Imjemgs
™M 3mo@-3036mIg@Fol Lobabogmeb dgmemgdom (bLym13.3). dm(zgdmm
d930b393530(3 93306093056, ™M 3N mo Labsbszalb Medwgbo obsyman
dg9bodadgds mdngd@-30360m3g@& Mol 8omnsb babsbagl. mdngd@-8036mag-
&m0l bogmdab (2 96 1) mgymam-3036m8gEMab obaymazal dgbadsdal Mo-
363%g 3oymxz0m doomgds ghmo sbsymazolb ggabo.

dsgsmama 307350, 6 X 358500093mmd0l dg8mbggzo80 mdo-
99&-00360m3gEMob  dogemo  Lobabogo  3sLygbmdl  mgmmaM-3o3Hmb gm-
30l 35 oboymal (L@ 13 3); ghomo ©sbosymazol gobo ngbgds 233 : 35 =
0.057383; 5 obsymeaznl ggobin 0gbgds 0.285383; 10 oboymeznls - 0.570 33 o
5.d. mgmam-3036m3g@mal oboymazalb ggabol bLoowal sbgmogg Bgbom
a0dmmgmos Lagnfm Lbgs asdonEgdmmdol mdngd@0ggdab asdmyqbgdals
dgdmbggzadags.

domzgmob Dgb@o Bmdolb gobbodmgmolb 3G m-
GgEgms sbgomns: baggmagz doMmzzomb dg3mmagbgdo mdogd@-do3-
M8 @ 0l Lobobsgal dzomosls, Rognbodbsgo dom(33emal 809 @ogsMmmo
5bogmM@Bgdols Momgbmdsol s go393Mogmgdom ™ FMmam-dn3Mmdg@mal
obogmaznlb gobdg 3m(393ymo gods@oEgdmmdabsmgal; gmgdagmmdo be-
beyEggmo 8o (33emal dmdgdl 33-do.

4.5.3 @3ghsomds. édaﬁogmanb 3b56M98L dmMab 3yobab
noeab a5bbadmzms

&39h300mds 50l abgFomal m30bgds goobmahmb go6 3394 BndsGronyy-
mgdoom 3ggobo3m&n dogmal 96 Bbg30L bgdmddgmgdoom; §3ghomds 3oL o-
mgddn 5033063985 domnsb BzGomo - LEmMa, 3sMomgmymo 56 DmaxgM
DO0gOH03339000 bobdgdob Labom. aobsbbgeggdgb: gmsw LEmm, LA,
Lodmomm, sGsbEm s BMnsw sl ) 39hsmdab.

gOhos bLeHgmo Ggghoomdalb dgdmbggzsda dobgHoma swgo-
ma© 0bmohgds (3om3gnm mbgm Bomgadgdse d30Mg dgdsboznea domob
b93mJ3g0980L 30EMdqddacs 30 (JoMbgdo, JmmGo@gda s bbg.) (by@.14 o).
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by®.14. H39hoMd0L Lobggdo: o - YMOLE LEYMWO 9MMO F0FOONYIJO0M; O - dMBLOYMO;
3 - BIO00 dMOLOYMO (3M0JH03YIOE M 3M0L); © - LGP H3gROEMBO MM 3OO MY JOO !
(999300MEMgd0); 9- LOYMO H39HoEMId MEO J0FoMNYYB0m (30O MJL96900).

LEgmo @3ghommdab dgdmbzggzadn, dobgMama, dsbdg 8g40bogyma
domob bgdmgdggdol dodsMormmgdals Jogbgwags, abmohgds dM@ygmo
Bgs30693000 gdmbadmztnm bo@gbgdem (30mmdbgbgda, sdxndmmgda
s bbg.) (byM. 140,9).

Lodmomm @gghomdol 3dmbgw nmgmgds dabgfmamgdo, MHmdgm-
oo dbbgMggzabol doamgds 638 gbgdol @osbmmagdoo mobsdsfa Hommgbm-
3o - dgdmbodmgmnmo gfon dndstmmymagdoo dMGygmo, bmmm bbgs do-
doongmadom sMbEmM bgedamoom (3nbwgfnl d3s@9d0, 3ommjbgbgda,
8dgndmmagdo s bbg.).

shobmammo o gMoosw oMbEYmo  @39homdal  8dmby
dobgFomgdo 3gdobogm@o domoal bgdmddgogdoom ndbbgMagzs ymggmdbmog
bBMEIoLbmBM Dysdnfgdoom dgdmbadmgmm 658 gbgdem (33oM(30 o
bbg.) (bne.143,9).

3O0b@omadn  @gghomdal LodMEGyg (3boMn) Jgodmgds asomogl
9600 d0dsMoymgdom (Z')om@n@n, 3nbgmzgndo, mgdommndo s bb3.),
m&o dodstornmgdoom (806gHol 3358930, 38g0dmmgda, 30mmdbgbgdn),
bada BodsMmmmmgdom (oo, 3o (3080, @ME™Bnd o s bbg.), mmbo do-
oo madoom (FmamEndo), 943b0 JodsGornmgdoom (bgsmgcodn) s o.9.

&39ho@mdolb 3bomgdlb dmEmob 3yobolb gobbo-
brgmolb 0sb3ndpgzmmds sbgomns:
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dmoggdo goMRgzor BabgMmomol daom(z30omb 33390Me@ godmbo@yemo
&3ghomdal dbsfMgdom s Imgemsagbgdor dob mgnmamol kg6l doggdol
3500533900l (3968®d0; 3036mb3m3al Lobogbg dognwals dGbgom m gmme-
0l 6930b3096M doggb ggmmagbgdor gfo MmMBgmndg dbaMmb s s30mgdm
Sbomgamb dozmmbzm3al baboabyg dogowol m0dddy; dgdmgadmybgdo do3-
Bmbgm3ob bobogby 3sg0sb 6930bdngFa dadsGmymagdom s dg3mmag-
Lgdom 8gmeg dDoMb k3L 033 doggb s v30gdc sbsmzgemb Labogbg do-
3000b m0dddg; s6smgmgdl dmEnl Lbgomds ndbgds @ gghomdol dDomgdl
dm@ab sMbgdamo badngdgmo 3Mcmbob bowowy.

03 d93mbgzg39d0, 03 aobdmoemo 3Mobolb 360d36gmmmds smgds@gds 90°
35dab dobgomo 3ymbol Loowol dobomgdo 180°-b 1bos gsdmgszmmm
domgdymo dgegan; F933s6n@omsb dnsbmmgdmma 3Mcbob ool dobe-
0qds0 bagomms a5689mMmaL 3mombal gobmdgs gMmbs s 08839 FobgHsm-
bg M9809b%9M3g s yzgmes omgdymo 360d369mmba@ab smgdym 0dbgl
bodmaemm.

B3ghomdal dDomgdlb dmEal 3mmbal Lowowolb (3mEbs 3sbbs jmomg-
b0 360d3bgmmgsebos 53g30dmmgdabs @ 30MmmdLgbgdol gamayeb dobgme-
mgdobomzgal, MHmImgday o dbgozbgdsl ogmgbgb Mogo m3@0n3yMo dobo-
Losmgdmagdom, dogcod 3339mMe@ g56Lb3s3 8056 §39hsMdnl dDomgdl
dmMob 3mobggdal boowoom (56 - 124° s 87° - 93 Jgbadsdabow).

4.5.4 30bgMmaemab goM o8 gbab dsRz9693mal IgnsMmmgdoma
boogab 356bsbrgas (39395 983&e)

30bgFomob goMmodqgbob 35839698mab bowowyg (n) 560l d0bgHaemals 8603~
369mmgobo do@nagbmb@omgdgmo 60dsbn, Mm3mal asbbodmgmabomgol
353m0Yq6gds Lbgosobbgzs dgomen - 456Lbgsz9dma batobbol bLobybEoo.
s@bgdnmo dgommgdnEsb bdoMow 0ygbgdgb dom@oz - 9.6. 03 gL o-
g dgomelb, Gmdgmor gundbgds dobgHemal gommsdgbols dshgg-
69dmab Loowal dgsmgdsl 0dg@mbomma bombggdol BabobBse (56mdae
35058 9bol 35A39690mgdmsb. Rzgnmgdfng asdmnygbgds bLbsmgdals be-
36900, OM3gmos 3oMsGgbol dohggbgdmagdo o33mgds 1.4-0s6 1.87-3wy.
360bBomal gomma@gbal 3sh39693mal bLoowol gobbodrmgmal sbygdawy
399(30m9dgmos DbEd© 3sbobobdrgmmb Lombol gomms@qgbolb 3sh396909-
mo L3goemMo bgmbobym - 3EabEem-Maxrmsddmdg@molb obdsmgdoo,
53 330M5@0b aodmygbgdoom Lombolb goMes@gbaol 3sRz39698molb Loowal
356bobMzMs Ibmmme 1.8-1.9 0b@gMgamdos dgbodmgdgma. adg@mbommo
dgomEol 930658gbmds obss, Bmd ol admggs domosb BgGamo oM (33emal
350058 9bol 35A39698mmolb Loowal asbbobdmgMol badymsmgdsl +0.001
LodYLEGNO.

30bgMamal gomms@gbol 3oh39690mal Lowowolb asbbabmgHal y3g-
madg 8oMB0g0 3gomo, dmmomadszanm dozmmbim3dao dgbbBagmabol,
oMol 396500l dombodol goMmsa@gbol dohggbgdmal boowgbmeb dgwes-
930L 8gommeo, Hm3mal LoEowy ymzggmmgal dmodngans (n=1,537-1,540).
dabgFomos oM (33 gdal aoMmdgdm, MmIgmos goMmms@gbal dsR39698mg-
30 30bbbgogmgds 3965000l domDedal goma@gbol dohggbgdmalbash, wso-
33063985 9.6. bomgmo bdmmo o6 d939L bobo, AEmIgmoag
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BbBow 08gmMgdl do(33emalb 3mbEML. d939L boba dgadmagds ashbrogl
sbggg B0bgMomoabs s Lombob, 30bgMamabs s FabgMmsemoalb babdmgstdy;
3939L b3Bab dogds donmbggs 0fnbob osxmsadal bybEsw sbyMzam.

30bgFomolb  goMmme@gbol  3oB3gbgdmoal  asdmdzol  3Mm(3gmEe
sbaomona:

X 309304LoMgdo 3939L bamge bl dobgMamabs ©s Lombol, 56 3nbg-
omobs s dobgMamnl, ob abgFomoabs s 3oboolb dombsedal Lobmgs-
bg; 30g3Mmbzm3al &mdabob (56 30360mb3zm3al dsgomal) sbg30Lsb s ©s-
Bg30bsl dg39L bobo gowssanmmgds dnbgMamal oM (33moEsb 3obswnl
dombadbg s 3oMndoo.

965 3396bmzegl:

Fogmmbymdol §u8mbob o6930b0b 3939b bsogemo dmeno ymggmogob go-
@080 ds Jsmsoro gommodgbol dobg9695col d9mby Bobymsocrol
FodsEmomemgdom; Gmdabol wsbgznbol SoMmogno — @sdsmn gommsdgbob
85F39698cmols Gmby dobgmoemals dodstmoraemgdoon.

dobgmocrobs o boombob gomwodgbob dsB39658em980b §mermdob dgd-
obg930d0 Fbogds mGo @ g@Goo  bmemol gomwobggmo — Jobymo-
ol Jbmowsb s (30bggmo — Loobol Jbmosb. dog&mbimdal §udabol
067930b0b, 8obgmocmob gomwodgbob 8s639698crob 98mdob dadobzg3d0,
gomobegmo dmeno gowoswogommgds dobgForm by, boemm (sobggmn woo-
@h9ds mdmsgew. 0d dgdombzggodn, o 30bggmo dmemo gowonbs(33cmgdlb
boobgdg @o 30mm0bazgmo @smhgds mdmogsm, 85dnb sgomn ofz3b 3ofo-
FJoor dmzgemgbol.

4.5.5 3dabgMmsmab Mgmoggn
(3336960b Dgs3nMab 59394§0)

3o D309 3030mbim3do 33emg30bel AbgE39mMdal s gdn 3md 394~
mo dmgogMon dobgMamal Mgmogyn s8mdy@smos — momngdmb s8mBgy-
m0d ool bLodMEYosb. Mgmogxrel Dgosdatn bm 3mosbos s dmgge-
ambgdl dogMqbol &ygogl, 530l godm o3 Bmgmabed dogMmgbol D g-
odamal gugdd&ob babgmbmogds doomm.

omomob ©sdbsgdabsl, Jobol bo@gbol dzgos s Dgos LodMEygg-
b0l od9doggdabsl, ymggmogolb @MRgds Fozmmbgm3ygmoa sMLBmmmds,
Mmdgemos 393ga 3obsnlb dombadom ngbgds. 30bgMamgdda, MHmIgmms
3508 gbals 35A39690gm0 30bsal dombsdalb goMmma@gbals dohggbgdgem-
056 sbembos (1,540), gb s@obBEmEMIs 56 G0l dgbedRbgga; dom(33mal dg-
LodRbg30 SMBLEMEMMBNLS s, dgbadadabaw, dogmgbol bgwsdamalb gigd@o
395 08 393mbgg3edn, MmEgbsg 3n0bgMomoal aoMmmsa@qbol dshgzgbgdgmo
3603369mm 3600 a5bLbgs30gds (0.020 s 89@)n)3obswal doembadolb goMwma-
&qbob 85h3969dmabgsb.
30bsbb3039096 Loda Gn3alb Mgmogyb:

Pogdomo Ggmogygo. o3 Godob Mgmogyo Rbogds 0d dgo-
0bgg30d0, HmEgbss FabgMomob gomosdgbob 3sR396909emo 860336gmmma-
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bo@ 0gds@gds 3obs@al dombedal gomoa@gbol doh396939mb. dm39dmem
dgdmbgzg39380 dogMgbal Dgsdntn 3339mM0s.

bgoGomydao Ggmogyo Abpgds dobgFomabs s 396s0bL
domDadal goMEa@gbol 3shg969dmgdol §mmmdol dgdmbgzgzadn; 93 @MmL
doamgbymo Dgosdntn dgndhbgggmos.

MmeMymgomo Mgmogyo donmgds 0d dgdmbzgzedn, Mmwog-
bog B0bgMamol goMma@gbolb dohgzgbgdgmo Bs3mgdas 3obswol doembadol
35058 9bol 35A396989mDbg; 93 dgdmbgggzeda dabgFoma 3obswal doembe-
3ol gmbdg g98moynEgds Rsbbgdomem (Memymaoma Mgmogeyo).

dogm9bol bgmedomol bLodzzgm@ol dabgmzgom aodmymezgb dabge-
mgdl, Em3gmmss: LagMome o6 sbsbosmgdo dogmgbaol bgmsedomo
(memogmgmado, 330030 o Lbg.); domosh Lyb@owm sdzm asdmbs@mmo
(80gMm3mabo, semdo@o s Lb3); bybEow sdzm gedmbs@mmoa (3mMoogmo-
&0); 3oMas dgbodhbggzas (8358080, Mo ymomes s bbg); 3339mMa© dgbe-
3Rbgg0s (M3smo, gema-mMo@on, 3ommdbgbgdo s Lbg.); dosmnsb 33gmMa©
dgbadRbgg0s (g30@mE0, (3m0baG0, bggbo s Lbg).

4.5.6 @9Mabs @3 3mgmdAmabddal Imgzmgbqdals
356L>dM3M> JabgMomqgdda

996 0: LEYEosE g5bLb3d398Mm0s FnbgMamob gg&n badnddo s dmnggdo.

603¢ddn 3obgMamoal gggMn gs6306Mmdgdgmas: dobgMamals dobsgsbo
s398madom (LEOYJGNES, JodonEo dgoagbommds), gmgdgb@-JMmadm-
MmO gdabs s bbgs BnbgMaomal 3g4sbozmma Rsbomgdal 8mbsbomgmdoo.
03 gogd@MEMgdal gom3mabbnbgdom gsdmymezgb: n@omdmmdsdyyem, sem-
JEm3s@m o FbgzrmImmBsg e BgMgdl.

n@omdOm3oGgma 3bq boggmemo g asdmbzgnmos Jm-
dmgm@gdom, GmIgmo MIgsmme dmbsbomgmdl 8nbgMamoal Jodogy@o
d9bsgFmnl dgagboemmdsado; n@omdmmds@mao ggmo Bomdmswa bl dnbyg-
ool 35000536mbE0Mgdgem 6ndsbl.

smmdAmdoGymoa by iEbm ggHa gob3oMmdgdmmos d0bgHe-
mdo aox356@ymn 3g4obog o @3bm dabsmgzgdal s@bgdmdoo.

gbggomdOmdo@agmo by 369 BgMo as3mbggmmoas m3Eo-
3060 989989000, bdomow Lobsomal 0b&gMxrgMabnom, Rsbsmmgdoom,
1500mdd@0nMo sbbaggdoom s Lbg.

dmoggdo BabgFomolb ggMo gob3nmmdgdemmoas 3sb3o godsgama Loboo-
mab bbogol dg@mhgzomn dmsbomddol dmgmgbaby. d036mmbzm3mma dqgbbo-
g3mobol g0dsgom Lobsmmgdo 3339mMo@ asdmaymas gondggoMgaomy ©o
a0dgg0omgamyg dobgfamgdo.

aomdggomgomyg BobgMomgdo Bmmnsbo dmsbmgoggb Lobso-
mab bboggdl s dmoggdo godmoym@gdosb dog ggMgddo; dabgMomagdol o3
Xa9BL 30939036908 Fobymmo FabgMomgdo, GmMImgddaz doMHmdomao

dgodmgds godmaygmb: bemmosm gomddgamgemy (3o3bg@ 0G0, 30600 ©d
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bb3.) s Mbgm sbsmsmda o33l 3gMoggFanm bsBomgddo LinbEowo
358330635y (JOmBo@0, 3gdsGo@n s Lbg.) bobgbbgemdgdo. Bobymemo
30bgFomgdol Dab@o 33mg3980bomgolb sdbogdgb 563magb s, Mmame(s
1339 ©0360369m, bLBogmmdgb ol sMg 3o Lobsmmagdo L3gzoorm&o do-
bgFogFogogmo 303Mmbim3al obdstgdaom.

aod3dgomgomyg (9xgmm) dobyMomgdo doremnsba o@omMgdb yza-
s Lbogb 96 dmebodoglb 8ol nbg 3306y MomEgbmdom, Hm3 a8 33060398-
mo 396 3804LoMgdL BaMgdol (330mgdomdal. dabgMamagdol o3 RanyL
30939036985 06303560 306gMamgdol oo 1dg@&qgbmds. o3 xamxpda 3o-
Amdomo@ godmaymegs dobgMamagdo, Gm3madas dmmasbsm 58oMgdl bo-
boomal Lboggdl s dmngdo gs8maynEgds bEmmosw MBgPme (335630,
MM mada, dmogomzmodo s bbg.) s JobgFemagdo, Mmdmgda(y babo-
mmd603 536936 Lobsomeal Lboggdl s nggMgds (domE oo, Mds@yme-
o s bbg).

3emgmgdmmaddn 6ol ggFomn 80bgMammgdal m3Boznmo m3z0Lgds,
Mm8gmo(g 3mobogds Ibmmmm 9o bogmmdo s sabsbgds dgagmommdal
(339mqdsmdadn dobdn gadsgamo bobsoeal Lbogob Gbgzal BndsGomyemag-
30l dgbedadoba. 3emgmdmmabdal 8mgmabs gob30Mmdgdmmos 3Mob@som-
do Lbgoabbgs 308sMmmmagdoo asdsgsmmoa bobsomal bbogob dmsbmgdals
a0bbb3zo396mo babosmono.

3mgmdmmabdob dmgzgemgbsl sanmo o3l Moambomeydo, &g magm-
b&n, 3gdLogmbao, MmBHMGEMIdnema, dmbm jmabaEo s Mo mobyfo
LobE 3oL 3MELEGOMddn M3G03NG0 gMdaol ZsMomgmy® damdo, g.0.
M3B0396M0 06000358 M0bol dmaget gMoemdn. 3mdama LobGgdalb 3GabEe-
mgdabomgol 3mgmmmaddol dmgmagbs ©sdsbobosmgdgmn o6 oMb, Go-
356 9o s dobo 068 gbLogmds 53 LabEgdob 3GE0bEomgddn dmwdngns
6930L30gFn Jodstmmmgdoo.

3565bb3539396 Lado G030l 3mgmJMmMabAL: 3oMggmo Gndal dgdmbag-
3590 03390 dgxgcM30L 0b@qbLogmds - Injo Mmbosb mos (30bxM8y
(3obomBMo Mo ymoms); 3gmeg Godob dgdmbazgzedn o(zzmads dobgHe-
mob 3960 - mos 3635600006 0 goMmmabyMmadoy (303gMLEq60); 3gLedg Go-
30l dg8mbgg3090 gPm@Emmuma© 0(33emgds dgugmazal 0b@gbbogmdss ws
B9M0(3 - 3do yoz0bgMosb mos ygoommsdwyg (dom@o@n).

3Bemgmgdmmnddob g3sbbsdmamalb 236303 g363mBs: 3mzgoy3sobo Jom-
335b dogbodsmmEn aobsmgdol damBemgmdado; agsdsaMgdom 3o @m-
L3m3ab Lobogbg dognsody dmogxlb s Im3zbndbogm dgygmomm dabgFomb;
d0bgFomolb  §39hs@mdal Bndsmmyymagdsl dg3cmogbgdor 30 3Emmbzm3do
Mmool gg@dogomumo dogal dodofmonmadsl; 3966Gbgdor dogMm-
L3m3ab Lobogbg ognsol s 353306Mad0m JabgFsemoab dgrgMzol (330ma-
domdab bobnsmb bbgowsbbgs gMamdon; Rogobsbago yzgmodg demog® dg-
BgMom 3pamdstgmdsdo dyma geo GHm3gmodg doM(330mb. Dmgog&o do-
bgFomdo 3emgmdOmabdolb dmgmgbs 339580m@ 3emabrgds 3sLdo RsGmmma
0930000 30659mq3968)9d0b d93(339m0 BabgFomgdal (835800, mGmndo,
(306 3mbo s bbg./as6393m; Rsbatmgdolb gomdgdm dgagMommdol gadmoag-
905b 3magmdOmagm aombgdlb (gmenzgdn) nbmogdgb.
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4.6 dabgMmdmalb m3@n3nMa m30bgdgdal 33emg30
%R35M900b> ba3mmqd3dn

Bogmmgdal g30Mg0bs dpamdatgmds dnombgzs 803Mmbzm3al M3 oz
LobEgdsdo bgs bogmmab (sbsmnbs@mn) Rommgoom. g39MgE0bs 6o gm-
mgddn dbmmmE 3bnbdmGEMm30mmo 30bgFMomgdal m3@ 0 nc0 mz0bgdgdol
356bodM3Ms dgadmgds; abm@GHM3oygmn FobgMomgdo KgzoMgnbs 6o gm-
mgddn Rodbgmgdmmons s Lndbgmal 9539J&L 0bsMRNME9S96 Fo3EMMb3M30b
Lobogbg 8ogowals bgdobdagfn dndstorymagdoo dGxbgabsb.

®39M90bs b0 3megddo abodmgmgds:
30bgMamol 0Dm@EM30gemds s sbodmEGHMInmmmds;
dnbgMomol mMm3sgo 3oMEs@gbolb domnb Lownwsy;
0b&9Mx89M9b0mmo ggMgda, dsmn godmadbzgzo 30dgdgdo s bbgs;
Rodmdals babosmo s hodmmdal 3mombob bLoowy;
bogdgmgdol 60dsbo;

omomaob bobdg;
3BRMdmadob babosmo.

4.6.1 30bgMmamab ndm@MmM3aymmdabs oo
360dmGMmM3nnmmdab g3b6bodmzMms

3mmoam0dgdam bbogmeb ©sdm30gdmagdol dobgogno dabgMmsemgdo nym-
3o Mm3@03nce@ abmEOEM30mm s M3G0 MM sbndm@Emm3nnm babg-
Lbgomdgdow. 30Mggmo, Mmam®s 9339 503603bgm, gmmdl dbasgh m3-
80gm mgabgdgdlb bbagolb asgm(sgmgdol yzgmes dodomoyymgdom, bmemm
3b0dmEBEM3nmmo dobgMamgdal m3@ngnmo mzobgdgdo o(zgmads Lbogol
353603930 3085Omgdsbmmsb @sdm 3ogdamgdsdo.

356b3dm3M0b 056303 g36mds:

30bgMamal  0bdmBEM30mmdabs s 360DMEGOM30mmmdol  gobbo-
Brgmabomngol d03Mmbim3al Lobgdada gMmsgm sbomobsGmML s god-
16903 3036Mmb3m3al babagbg dognwsls; o9 dsgowol gMon bmmo dgdm-
36bgdobab dgmRgmmo oM (330 065MRMB7dL Lndbgmal 989J&L s ngo-
39 ©50330603985 oom3dn sMamM0gb@nMgdmmom asbmaggdnm dmgogHom
bbgs 3o (339 Dby(3, 85306 abgFsomo nbm@GMmm30gmos; Lbgsggemao aodm-
046gds 360DmGMHM3nmmo 3HabGomgdo, MHmdmgdaz dogzMmmbzm3ab bo-
bogby dogool gMon LEmo JgdmdEANbadobalb d3mgbl maby g RsGm-

dabs (ymggem 90° 06 gM3omdn) s MmobxgH aobosmgdolb 9539@b.
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4.6.2 Lgmdms bbgomds. mM3sgn 33638 gbab doms.
06836539696 (300L Imgzmabs

Lgmoms bLbgomdos. sbobdm@Mmm3onm 3Gaob@omdn Imbggomabsl
bbogo gobbbgeggdmmo bohdomol 3dmbg MmM©NbogM s gdLbGMomMEabogM
bboggdom ndmgds; o3 Lbnggdnsb 3MabGomdo gogmabal ghma sLBMYdL
39megL; boowgl, Gm3gmoi god3mbs@ogb bboggdal dmdMamdol bohjstg-
900 dmE0b aobbbzeggdsol - bymoms bbgomdsl 1bmogdgb; Lamsms Lbgom-
d0b boowg 0dmM3gds doemndozmmbgddo s sdm 3ngdsmas mmaroal bob-
Jabs @s dm(393ma abgFamol mMIsgn gomes@gbol doemal bonwgby.

m@Edog oMo gbolb ¢bmogdgb sbodmEHM3ngma dobgMe-
mgdal 030bgdsL, ©adsmmb dobdn godsgamo Lbogo mM, asbbbgsggdamo
3508 gbol dohggbgdmoal 3Jmbg Lbngow, MmAmgda(z 3M (39056 gsb-
bbgeggdnmo Lofdsfom ©s nfbgznsb YMHmngMmIommnmd bLodmEygdo.

m@mdogo goMmEaGgbol domob bmwgdgb Loogl, Gm-
dgmo(g dogmomgdl, o Medpgbsw gobbbgogmgds gMma Lbogol goMoos-
&qbolb 3ohggbgdmal bowowg dgmmg Lbogol gomms@gbol dohggbgdmals
Loowobogsb;

068 9gmxgcmgbiool 3mgmgbs 0dm@Emm3nnmo gocgdmbomgals
330bsbosmgdgmo 56 sMab, ol IbmEmE S60dMEH™30m asfmgdmdo gmo-
bgds bgmams bbgomdal s@bgdmdal dgdmbggzsdo.

0b6&9Mx89M96(300L gugMzob 9x39d@&0 SoMEed0M3MmMIME(30mm ©o-
3m30gdmadsdos ooamal Lobdgbs s bgmoms bbgomdal Lonwgdg.
535b0b, Lgmoms Lbzomdob mommgmem 860d369mmmdal asbLasbemzEmemo
06596 9b0mmo dgxgmgs dggbodyszobgds. s808mdss, MM gMmo s
03539 3M0b@omab bbgswabbgs dMnmdn bomdmddbamo 068959696304~
o 989635 3obbbzogqdemos.

069 x8gM9b30nmo 3gMgdal biomodg ©s330M390s dgndmgds dog-
Bmbgm3ob Gndabdo (x35690060 bogmmagdol dgdmbggzeda) gzomzab Lm-
ol 03bsmsbmdam dgyzsebom - mbgmo dmmmmsb bjgmo dmmmlb dads-
OO gdom; 3MobGomdo sGomobsdsmo bmoms bbgomdals asdm dgodhbg-
35 0bBgMx39M9b6(30mo BgMgdals Mmebdndgztmmao (33ms, Moz doom |, 11, I
s IV Gogo ©0sgmggol Lodnemagdsb odmgas; Mogqgdl dmmalb Labmgemdy
ymzgmongob godbocgds Boogmo ggfn; bdoMow nb@gMmeygmabzomm dg-
39M35L 3Eab@omoab m@m3sgn goMmms@gbal boowol gsbbsdrmgmabmgabs(s
0y969096.

dsgsmaoan:

doMggmo Mogol Gybo, 3mbszGaby®m yzomgmo ggcgdo -
9b358985 MMTog0 3oMEGgbob odsm 360d36gmmdgdL (0,002-0,013);

dgmeg Mogol dmygomomm bomgmo s 363565 - mEM3ogo go-
0@ 9bob badmsmm 3603369mmdgdl (10,014-0,023 (;

d3gbodyg Gogol dmbomomm Gbo s myGro nobygMo - mGds-
30 35MEs@qbol dsmsm 360d369mmdgdl (0.024-0.04);
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dgmmbyg by boogob Gogo -adsmmgbo Gogob ogotio - meM-
dog0 35Ms@gbob domnsb domae 360d369mmmdqdL (0,05-0,17).

069 x9cgbonmo 3dggxgmazal dabgogoom o9y (3bmdamos ool
Lobdg o gAMbl 339m0L MMEg6E (30, dgadmads bszdomm DabEs©
3563b0bM3MMo 30bgMamal MmM3sgo aoMEs@gbol Lonwyg dodgm-mmggol
dmbma®msdol obdamgdoo (byy.17).

sbmdomoy Mo 0b@gOHggMgbios. bodmEEM3oym do-
BgFomgdl dmMal oMl obgomgdos, HmMImgdoi R39Mg0bs bogmmagddo
03mgbl  0b@gMxgMmgbzomm dgugMasl, Mmdmgdaz dndgem-tmgzol dm-
bmg®adadg of godboMmgds. sbgo dgugmzgsl sbmdsman®l 1bmogdgb;
ab g93mbggmos m@MBogo aoMEs@gbol obdgMboom, 39Gdmm, b3gd@Mab
bbgowabbgs BsBoemdn gobbbgszgdymn m@mBsgo gaMmms@gbals domol godm,
saomo 3L 068 gMRgMgbionma dgxgmzolb Dgomgdsl. sbmBsmoyma
0b6&9Mx89M9b0nmo 3gMgda dgzcn dabgMomabomgolb (3mobadn, Jemmeo-
&390, 930mE0 s Lb3) 35005a6mbE M dgm 60356L BoMmB8maagbl.

4.6.3 mMdsgn 33ME3§gbab dosmab 356LsdmzMabs
dgomegda

30bgFomol mMmagn gomEadgbol dommal gobbabmzMobamgals s9yz0madg-
m0d dYLGS® 30(3MEgom 0b@gMBIMgb(30mmo dgugMazalb Mogo s ool
Lobgg. d0bgMamals 0b@gMxgM9b30mmo dgigHgolb Mognlb oggbol dob-
boo 04965396 BgFms sEdnal 86 3m33gbbas00b Bgbgdl.

ggos oMdoolb bgbo guydbgds dabgMomms oM (33emgdabs
Lobgol gobbbgsggdym dmdgdl; dobgMamal oM (3gmoal 3gMoggfamm bo-
Bomgddn o0 33063980 BgMseo 5®3onlb b3gd@mMn, MmBgemdnss ms63ndwy-
36mma© 3gmEgds dodgm-mgz0b gaMomn dmbmamsdaol ggmMagdo.

BgHaEo 50Mdoal ashgbol dobgbos domzzamal 3obbbgseggdmmao bobdg
3ol (396@Eom® s 3gMaggmone bsBomgddo. Mmam@ (3 (36mdamos, do-
©(330b 354Lodsem@o Lobdg dbmemme omamab (396@Eomy® Bobomdas
og0dboMgdgmo (0,03 83), Hm3gmoa(s 3gGoggmagem bsBomdn 360336gemm-
36000 3(3060090s. 53537 3035 madom I(3060090s bgmems Lbgomds(y e,
dgbodadabag, sanmoa 543b 068 9MxgM9b309mn dgigMgol (33meb ygzgme-
bg doamo Mogolb BgMgdowsb sdsmo Mogol gggMmgdabsjgb. s®dogdol me-
630393Mmds s Mn(3b30 39qLsdsdgds 3ndgem-mgzal dmbmamedal ggMaw
B gdb.

dsgsmoon:

oy) 30bgFamoal yznmgmo dgigmgs dggbedadgds dodgm-mggzol dmbma-
530b 30Mggmo Mogal yzomgmb, 35306 dnbgFamal 3goggManm babocm-
do bs nymb dbmeme ;mgoto s Mnbo dgxgmas;
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o Yz0omgemo 39xgMze 39qbadadgds 0dgm-mmg30b Imbmg@msedal dgm-
g Mogob ygomgeb, 35306 306gMamals 3gMngg@ogem Bobomdn ¢bos nymb
@HRo, 39893 Boogme, 378rga Yzoogmo, ®garto @ Gybo dgBg@3s;

o« dobgBamol  (396@Mon® Bobormdn ogojboms 8ndgm-emg-
30b Bmbma®madal Bgmeyg Gogolb maFgo, 85306 BobgMomol 3gFogg-
0000b  (396@M0boggb xgMgda sbgmo ®sbdndwgzmmdom Bgo(zzmgds:
Bbo-mgmmo-ygomgmo-Bomgmo-nabggmo.

o« dobgFomdn ogndbofmes 89Lsdy Mogal m@ygo, 8s5d0b 3gMo-
BIM000sb (396@FM0bo3 b BaMgdo sbgma 096303mg3Mmdom gobmogmade:
Gbo, mgocn, ygomgmo, Bomgmo 3oMzgmo Hogob, 3984 - 00bggen, -
R0, 363569, ygomgmo, Bomgmo 8gmeg Mogal s 00byggen 3gbedyg Gogab.

3m38396LoEgoolb Fgomeo. 0bGgMngMgbionmo  dgxgmgal
0g0b oaqgbobamaznl godmoaygbgds 3m33gbbaGmMgda - 3350 30L gom-
R0 96 3396(30L Lemeo; 3m33gbLboGmEgdal obdsmgdom dgbadmgdgemo
bgds 80bgMamdn nb@gMmxzgmamgdsmo Gommal bgmams bbgomdal (330emg-
domdobs s, dgbedadobow, dsc BngM gs8mbggnmoa 0b@gMaygmgbzommo

3989630L 885mgdal ob eEadmadol 3mgmagbal owagbs; 0b@gMa3ggb-
(30990 BgMgdob Mogol obowagbom sdsmo asmms@gbol dohgg6gdmals
dgmbg 3nbgMamadobamanl godmaygbgds 3356 30L BoMgos, beemm Jomos-
™0 g56M5@qbob 35R39655mal 8dmbg JobgMamgdabsmgal - 3356 (30L bmema.

3go ol goGgogos oMb 3md3gbbogmEn dywdagn Lmoms
bbgomdom; BoMBo@s Immazbgdymoas Mm@ dabsl dmEnl s RsdegMgdamos
3g&omym RomBmdo, GmIgmbg-

©5(3 Bomomgdymos  0bo3od)-
Gobol  mqfdgdols BrgdsBgmds: [ ]I\L l
RoRmb afmdgmo a39Monl gob- N

)

b3603 dwgdecgmdl Np, 8mgzmg
339M©0b gobb3M0g - Ng. (by. 15). b®. 15. 330030b 0BG
RBoOR0EGS sdmgMamoas 3356 (30L IMbm 3MolGomnEsb,m3@o0zMo mgM-
dab 3oMamgmMa; Im39dmm 339mdo 330M30L goMmma@gbal 35Rz96909-
mo 9ol 0.009, Gmdmob bamoms Lbgsmdolb Lowowyg GoMyndob 0,06 33
Bdm3ob dg3mbgggedn dggbodsedgds 550 333; 068 gMxgMgb0mn dgggMgs
dggbodadgds 00bggmb, Mmdgmoa(z 30Mzgmo s 3gmg Mognl 06 gHygMgb-
3090 Bge9dolb Lodrgamdy dgdomgmdl; dgdamad bgmoms Lbzomdal
3306900 dg(33e0m 00bRgM0 go@s@al 8b MK dn (bgmoms bbgomdals s3s-
ogdob dgd8mbgggeda), o6 Bomgmadn (Lgmoms Lbgomdal oEsdmgdabal);
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03 993565b369mgdL sbobnomgdo doMG0g0 ©s g.6. 3mmabnbomgbyMo ©sd-
Rmdgmos, Mm3mgdaz dsmo bbgs BabgFomgdabegsb sznmem gomhggol
dgbadmagdmmdal ndemggs.

33300M0@ 356Lbbgeggdnsb odEMAMdgmal Dmmal Momogbmdals do-
bgz0m Gudg s 3¢gs3g dmagnmmabdgdo; o8 ¢3560L369m 9330 3GRMSmOL
Bgdob HomEgbmds 360d369mm3bom LgsmdmAL dsm Momogbmdal g3¢dy
3magnm3mabgddo, bows 3GRMdmol Dmmgdo Gomoms s dofMomaoa®
mE0bngns. 83 603698L bInMow gdy s Fgs3g demegamgmsdgdal gHo-
306900bogsb gomhgzal gMm-gMom doMoma 35005a6mbENMgdgm 60dbsw
04969396. goMs 530bs, 3mogom3mabgdal @nsabmb@amgdabomgal 0yqby-
396 ooy dgmagbommdal, m3G0gmmo 0bwozsdmabol dpamdsmgmdsl,
3560058 9bob 85F39698mal bLoowgl, MA3sgn aoMmEo@qgbol domsolb @s m3-
&0306 60dsbl (3o 2).
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GbMmoacemo 2
3emognm3msdgdal m3@03m&o 030bgd930
a3Ms@gbob 3sh3969d9ma ﬁ &
3mogom- _ 5 o 0
Jmadgdo Aenene | e | 28
Ng Nm Np s ¥ ;‘?rg
N S € w0
0@60@)0 1.536-1.539 1.529-1.532 1,525-1.529 0.010-0.011 50 +
m@oamd@b%n 1.542-1.552 1.536-1.548 1.553-1.543 0.009-0.009 60-70
06(93%060 1.551-1.562 1.548-1.557 1.543-1.554 0.008-0.008 75-90
odMdmMMO 1.662-1.672 557-1.568 1.554-1.563 0.008-0.009 75-90
50@)(*)360@0 1.572-1-582 1.568-1.578 1.563-1.571 0.009-0.011 90-80
060’760')0@0 1.582-1.589 1.577-1.583 1.571-1.576 0.011-0.013 80-75

3magnm3madal bmdmob gobbabdmgmobamagal bdnMowm nygbgdgb gGnmgdl:

3mogomymabab 3MRmdmgdal bodg@Manma RsdMmdam (010) 3065 3mo-
0l Bobbogolb 8ommmd 339m3n (30dgm-mggz0lb dgomemn) s nmgdl (010)
5 (001) 30bs3mo@gdal Bobbogolb 8smmmd 339330 (3939L 8gmmen).

4.6.7 3md30m3emddab Rodmmdalb 3mmbab a56LsbdmaMmals
moeananzgﬁmBo 010) 3063 3ma@abl Bsbbsgal
dsmomd 337030

306hg30m smdo@nfn G030l 3MAMSmob 3Jmby dam(330mb 3339mMa© go3m-
bo@mo gobGm doMamamamo dgdMmal LodMEYggdom - asbmogqgdmmbl
360bEomab bogMdgmgdol 3sMamgmymaw (by@.21 8).

Q,

S o

bp©.21. 3gmogom3emodol §Momo bodghGoymo Roghmdom:
0,8 - hogem ™Mool dmIgbho dMAMOMOL ghmo MGmAgmmodg bLobhgdol; & - 3EamdGmIMdD,
60 MMLdE AORMOMOL 653960 gambggzo M3nmomol 39MH03omY®mo dogol dodommymgdal o
AORMOMOL Bl 03l 9HMbo0M0 0bhgMRgM9bEoYmo FgxngMgs.

309mb3gdm dogMmmb gm3al &dnbob bgdmm s Jzgdmo s@ssaamg-
b0 3OAMEMOb 65 3960b babgdob dgdsMgmdal. mMagg dgdmbgggedo dMAm-
demabs boggmob babgdo bws @aMhgh mgmmamal doggdol 3sMamgmyo.



4»  JmmomoBogoyemo dozhmbzmdo 61

36RMmol Dmemgdlb bos 3Jmbrgm gMmbsnto 0b@gHRgMgbsomo
dgg9mzs. 3MRmMdmal 6s396M0b mymmsemol dogggdal 3sMamaemn® dwpam-
doMgmdadn ymgzbob dm3g6@do dombgmm ¢bos 0469l dGRMIal bmeob
m&039 bob@gdob LodgBMmoyma RodMmds (8MRMmAlL gMmn bob@gds JMgds
dogo@al dmdMbgdobal Lasmals obGal dodsGmgmgdom, dgmeg — Lasmal
ob&ab bLobabssmdmgam dodsMommgdom).

3m306036s30m FoM(330mb s dmzoagd3g3m dob Bbgoggmmdal o6 9do,
obg, ®m3 3EBRMEal bs3gMob babo @egdmbzgb mzmmsemal 396 @ 03omm®o
boDab BndoFmmymagdsl; o3 dpamdamgmdsda babaaby dogowol mndddg s30-
0gdom 3oMgqm sbsmgamb.

3m3536169800 do3Ombzm3olb Lobogbg dogoal 3MRMSmal gMmo Mm-
d9mo0dg LobEgdob LEMe RodMmdodrog s 33megz v300gdo dgmMg sboo-
3omb; 306390 s 3gmeg sbomgamlb dmEab Lbgomds 0gbgds Rod@mdal 34-
obob boowg o (by.21 s,a).

dgdmga  398mzsdcbgdm
d0gmmbgm3ob Lobogby dogowsls

70
60

bosmal  obEEL  bobobssm8g- : 50
am 3bomgl 3MRMdmal dgmEg Q'@\' 0
bob@gdab bemem RsdGmdadog o Y
5 333 300gdo sbsmzamb. /O/ \;ch
bbgomds 3oMggmbs ©s «30bo- 20 A 20 =
bgbgmb Bmeob  Fggbodsdgds 10 /’ 10 ¢
Rogmdal 3mobob bowowgl. 0 0 -

a1 @d ap RogMmdol ypobg 44 10 "é
Mbos ngmb gHndsbgmols Gmenn rd v‘%
56 350 ool bbgomds 2-3° o6 20 0 <
Mbos 3 gdo@gdmogl. 30 30

Rogmdal  gmobaolb aodm- 40 40
3390L 398 9Mgdm Modgbrg®3dg 50 50
(06060(3@36 boanbo). ﬁodcﬁm&ob 0 10 20 30 40 50 60 70 80 90 100
3mbob 80mgdeemo 360d369cmm- sbodmagols dgdggemos

898006 goMhggo  dogbodyal, b96.22. E0ogMmdd 3emogom3modgdol
Gmdmob  dobgrgoo  gbobemg- 8908960mmdol goblodmgmobomgols

Gogo  3esgomgmadolb bmdgmb boAgHGOPMO Bogemdol §GMomdo
©00aM330lb aodmygbgdoom (L.
22).

4.6.8 3mdgam3zmdbab Rsd@mmdab 3mbab 336Lsdmgms (001)
©> (010) 30bs3ma@qdab IsMmd Maoemda

s 30mgdgemos 3gomRgl 3emsgommebdolb doM3gmo - gOmdsbgmal do-
doGon LEmEn gmomboom gobmoggdamo 8 3ghsmdal bgMamo BadMomgdom
(LobyMggmos B3ghomdal 3DoMmgddg s330M3988 godmmomamm sbaemnbe-
&mMdo Bomndomonmb), oxodbommglb smmdadnma 3GRMdmal s®bgdmds
3000 dmMob 3339mMo godmbayymo babdmgMgdom, Mmdmgda GdyLob
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0b930-00067930L5L MBS nbsMmAnbydgl (010) 80dsmmemmgdol @ 39hsmdal
3bamgdals 3oMamama®m dgmdomgmdsl; bs3gmggo 8o 33emal Bogmdgmg-
b0l 3oMomgmae 3MRMEMdmsb gMmap doMmmdamom gsbemegqdammons
39603060 356mbal 3MRMmal doMmomgmama dbamgdas (L. 23 8).

oG Mo IMAMEmOl bmmol mznmomol doggdbmsb 3sMamgmy®
damdamgmdadn ymyabol 3mdgb@dn nb@gmygMgbzomo dgxgMgs Mbws
0ymb gPmbsnfo ob ¢1360d36gmmm@ asbbbgsggdamo.

306k 930 oM (335mb s 3omd3Lgdo dob Fbgrzgmmdol o6 gdn abyg, Hm3
sedo@nmn IMBMdmals JodoMmoymgds ogdmbgglb m3mmaalb 3900 3s-
@0 doggol dadomormgdsal (by@. 23 3); Lobogbg dogowal mdddyg go-
0gdm 3oMzgm sbomgamb.

a,

By®. 23. 3mogom3modol hogdmrmool 3gmbol gobbodmado (010) o (001) o mmd $Momado;
9, 8 - AORMAMOL ghmo HmBgmmodg bobhgdol hogemool Imagbdo; 8 - EamdoMmgmds, MdMIMOL
©MMmbdE 3ORMAMOL 653960 9gambggzd Mm3nmamol 3gMhozomy™mo dogol dodommymgdol-
dMBI0GHIYM 306MBL 0g3L 9O ®MBOMm0 0bHgMRIHIBE0MO FgRIMZo.

dgdmgadmbgdm dozmmbzm3ol dognsl Lbasmol abEolb dmdGomdals
dodomoymgdom 3GAMEmol bmmgdols Bobomoal RsdMmdadog, 3gmseg go-
09dm 365m35mb s gbadmgMmegm RadMmdal 3mmbgl (a1) (by. 23 o).

d9dmga dgdmzgedmbgdom dn3mmbzm3al dognsl Lascmalb obMal dmd-
omdob  badoMob3omm dbomgl, sgomgdm sbomgamb s 3LadmzMogm
Rogdmdal 3mobgl (a2) (bye. 23a).

a1- o az- 3obggolb dm@obl Lbgomds ¢bws nymb Gmmo o6 13bndzbg-
mmE 3o6bbgszgdmmo (1-2°).

3magomgmabol bmdg@b (goagbommdsl) gbadbmagmego asgmadal E
3ol sbdsmgdoo (by@.24).

0@bgdmdL demagnmgmmadgdol Bogmmdal gmbal gobbabdmgmol dom @ o-
30 Bgbo (0m3sbbgbo, 1932);

356bsdE3EM0L sMbo sbgmos:

dm3zdgdbom 3GRMImME0 sg9dmmadal sG3Jmbg dogBmmomgdol goM-
$o@nbgdE o6 3M0D3Ymo FmEZob 3EabEGomgdl; ©o3594gbgdm oM (335emb
dbgggmmdol oMol (396@®do obg, Gm3 BogMmdgmgds gdmbggmeaglb ™ 34-
matob 390G 030y doggol dodsmmmgdsl; gomgdo sbsmgamb Labogbg
dogo@al m0dddy.
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8036mbzm30b dogowsl d98m30366qdor Losmalb abMob 8ndsmomyymy-
doo 36330l LEME BodMmdedmg o 33mo3z 300gdo sbsmzgamb; sbso-
3mgdlb  dmGob  Lbgomds 0gbgds

Rogmdal  3aobob bowowg. dg- zz zg
8&06 80&6(*)@00)[) 0b33 80’)30- ]'ndﬂuuq;]um/ //

b 306306mgmn  sbsmgomals 40 - 0 2
J3o0om 3009 3o ¥ 2 -1;
dogmdsmgmdadn o  39dmgod- 30 %A -
0omgdor dogmmbim3dal baboaby 20 /E// LoCploE 0 20 2
3og0000L Losonl Lobobosmdogam 10 \\><:/ 10 =2
dbocgl 3@0b@omoal bEwm RoOm- o 4 0 ";
309g; 3DmBogm RodMmdolb  34- 10 > < 10 ¢
obob Loowegl; Rsd@mdab 3mmbg- 20 \I\) CESSETAR [PV R
980@sb goMRggm yagmody 830M) 30 [~ 0 <
Loowol  ggobgl;  Labay@zgmos 40 ™S 40
3M0bggdol asdmdge as563gmMmgl 50 50

56065 3mgd 4-5 dof(330mDby. 3mo- 0 10 20 30 40 50 60 70 80 90 100
a0m3modob dgagbommdals asb-

LodMaMbol 690 o0a®odobs
] aﬁgibn(bﬂggt%. JOP R ° By®. 24. 3emogom3modgool 89a9bommdnl

3063b0BM3MIMO EOO3MTd

sbomdmogols I9d;339@mds

4.7 3abgMmamalb m3@nzyMa m3a0bgdgdalb 33emg30
3mbby@ Labsamgda (3Mbmb 3m3ay)

4.7.1 3mbybyyMa gomeab sGLo s 3Mbybyma gagyMgdab
domgdab 3Mabz030

3Mbmbgm30s (moom. Konos — 3mbeybo, skopeo — gbgwesg, 303300@980)L6s-
3e0m8b 306gHomal m3@ 0z mg0bgdgdlb 0b@agMmygmgbonmoa 3mbybnca
BoaMgdol obdofgdom. ab@gMmygMmgbonm Bogn@gdl sfzm Lbgswsb-
b3s gm@Is s mzgabgdgdn, Mo M I0ademas abgMamal m3Go ne
dobobnomgdmagdbes s 0bwon jo@®mabol 33900dg.

3o da30¢e 303Mmb3zm3da dgdagam bbogms 3mbowasb dozmHmbgm-
30l m3@ngnco mgmdal gobbgMog gowol dbmmme gMhon (396@Momymo
bbogo, @sbaMhgbo Lbnggdn dogzMmb 3m3al mgMmdal dodsMm sbMamas Lbgs-
abbgs gnmboo s adgbl g.6. 3mbyby&o bs 3ol gm@mIsl s Jdbol m3-
&0396 9839J@L, OmIgmbsi 3mb by o goaygdgdao gbmeogds.

3MbyLbnfo gog@gdalb domgdoboscmgal:

MBs 0(396@ML MmMo mdogd@ngn - gMon dgrsMgdoo (306 aods-
©0©gdmmdoom (3% s 8%) s IgmMg oo asdsnEgdemmdao (40%-60%); 8o-
BgFomgdol 33mmgge dgdsgsm Lobsmmgdo brgds KgoMgnbs 6ogmmaddo.
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1bs 393mB3glb mobdmL mabbs (3obmaggdmmos 303Mmb3zm3al 8ogo0-
0l g399); 308565mgdgmmo Lob@gdab 0fmabol osgmeads dmmmdwyg Mbos
a50bLbosb.

33mammdom dabgFomoab boby@ggm gMomb yzgmady odsmo 0b@gm-
%39 9b309m0 dgngMzom s 354969dm dob doggdol gowszgzgonl byMEo-
mdo; dozmmbgm3alb bob@qdsdn dgazyszb 3mMbmgbba@mma, msbmL mabdy,
SbamnbsG M0 s dmemb 8960l mobbs. dozmmbzm3olb bobogby do-
3000l 3Gb30LsL 35330Mgd00 3MbYLYM BogMgdl - nbmaaMgdbs s
0dmJHM3db.

0bdmagomolb 9bmogdgb b5d0L3ngM GoamEedn oMbgdme dbge
B, Hm3emals yggms BgH@nmo dggbadsdgds bboggdal asgmzgmgdal do-
donmadsl 3MabEomadn s K39Mg0bs bogmmgddn Gbgzal Lod®Eygg-
30l oMamagma@mom 3080bstgmadl; cbmgoms babosmmgds LEMGN ob 3+-
©g 3m@3ob 3bgmo bmemgdoo.

0bmdmmds gbmegds Lbgowsbbgs 0b@gfmxgcgbomma dggg-
®30b 3983339 B9 Dmmb, Mm3gmmagsh mommgmmo dggbedsdgds
360bEomdn ghmbsnta Lgmoms Lbgamdolb 3dmbg yzgms dodsMorymgdsb.

3MbnbaFo Jgommal @ebIamgdacm nbodmgmgds:
dobgMamol m3@0zmo mgMdosbmds,
M3 039M0 60dsbo;
M3B03Mo MmMmgMdosh 3MabEomgddo m3Gognma mgfMdmsdmEnbo 39-
obob dggomogdoomn bonwyg (2V).

4.7.2 m3§03nM3m gMnmgmdasba 3mabgsmgdab 3mbaybyma
B0aYM>

M3B039Mo0 9Mmmgmdast 3MabEemgddo asdmoymas boda domsgsto 339-
o0 Mm3§039Mn 0gfdol JoMmmdo, m3B ozt mgfmdal dsMemgmdn ©s
M3@03uM0 mghdol dndsfMor sbMoma.

gfhomgmdosbo 3ol @o-
mgdolb gmbaybydo Bog9-
Mo m3Bogymo mgddalb do-
Gomd gMomdo oMb dogo gazo-
G0, GOmdgmms  gOmgdo  mgymamab
®360L doggdal oMamgmm@ns, 0339-
0gds Ibgggmmdal oMol (39630 o
ROMOM390s 30ggdda (by@.25).

X360 03390900 Lbgoabbgs ¢3g-
ol 3mb396@Mmn  0dmdMm3sGmn
(BgBe@n) Mammgdoo, Mm3gmms go-
dmbo@30b b3 33906y oI 3nEgdymns
30bgFomol gomea@gbol 8shz969dmals
LoEoegdy, 3gMdme: - sdsmoa goMs-
&gbob booob djmbg dnbgFsomdo Mam-
mgdo FoMoms s of ol 3339mM0;
domamn goMs@qbol Lowowolb 3gmby

Ly®. 25. gHnmgddosbo 3Mobhomgdol
3mbyLYMo RognMo
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30bgFomgddn Mammgdol dgggMommds 330g0ms 8 ao30mgdoo dgoEm.
35030R 9033003935 Mamegdob dgggMommdelb 33eob 9ggdde 3966
100056 39M0g39Mngdabo3gb - 06G M BgMgbzommo Lgamal gggfMgdols Hogalb
dgbodadoba. 8030mbim3ol babsaby dognol dGbgobal xgomabs s
0dmdHmBs@mmo Mamemgdol 3gdsMgmds y(33magmo Mhgds.
m3Bogyo mgOdolb osbGam 360@80, domomdo
gGomob dbaogbow, 3mbaby gognalb o43b dogo K360l gm@ds, dgag-
Moo Mammagdom, 0d asbbbgoggdom, GmA K300l BMMgdal gowsjzgmab
BgM@omo gossaomadamos 3030mbim3ol 3bgoggmmdal 560l (3968)-
0006 (by.26).

LANES,
LYODH®

19®.26. 9ONMgMdooabo 3Mobhomgaol 0bhgmRgMm9bEoYmo Bogx®mo Mm3hozydo mgtmdol ob®omm
$Mogmdo

®X3M0b BONgdal gos3zgmal BgHEomol dbgrggmmdals oMol (39-
bEM0s6 ©sdmMgdsl 3obs30Mmmdgdl ©abMmal 3mombob Lowowg; nobob
33069 obMal dgdmbgggedo dogo x3zMob aosiggmol Bgm@omo MRgds
Ibgzgmmdal 3Gl LsdmgMgdda (Ly.26 &), bmmm FHmbob oo ©sb-
60l dgdombggzedo - 5dmhAbogds dbgozgmmdol oMol doxmds s bogds dg-
13Rbgz9mo (byM.26 5).8036mbzm3al Lobogbg Jognalb d&mbgabal g3Gab
BO07d0 30©o30a0mEYds, 353Med MYHN0gMm3sMamgmyy damdstmgm-
3oL 065MABgBL; 535Lmsb, 3MmEMEBMbE Mo MM gowssanmmgds d3gzo-
b Dg30m 36 3oModom, bonmm 390G 035 nE0 - JoMx3b0wsb doM(3bbng o6
3oG0goo (by.26).

4.7.3  m3@039Moe mmmgmdasba 30abGsmgdal
3mbabyMa gagyms

M3@0 3o mMmmgcdosbo 3GobGomgdol 3mbabyGa goans dsbgomo
3mobob d0bgd@®abolb omomd 339080 boMmdmowagbl Kz06L (Lm@.27s),
mdgmo(s domnsab gdbgegbgds gMommg@mdasbo 3ab@emgdaol 3mbaby& go-
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a6, 3obbbgaggds 0bos, H™3 dogHmbgm3al Labogbg dognwol dGHMbgabal
960 @gfdosb dobgFomgddo ggomo MAgds mdMago, bmmm m3Eo039Mam mm-
0gdosb 30bgMamgddo dmdMamdl s mM 303gMmdmmo 0dmygds; 303gM-
dmmgdo moggd00b Ldbnbssmdogam 3390Ms68gddn - dobgama dabgdd-
0bob godmbagmal BgH@ommsb dgnsmogdoo Lodg@monmaw (by®.273).
30396Mdmmolb  B396n dgqbadsdgds m3Gngmcn mgfMdalb d0dsmmmmgdal
360bGsmao.

3036Mmbgm3ob Lobogbg dogowal dHbgabol dodgMmdmmol BGHmgdo go-
©35©a0MEYLd; 3555angdnbsb Dmaxg® gMmwgds s Jdbolb Mm3G03q-
o ghonmgmdasbo 3MabBomgdalb dogo g3mob dbasgh gmmdsl; dmaxg®
bgeeegds JoryE; @oE0mgdeb bororg @e8MI0RIEYms 3oMmrGgbob -
obob boogdg (2V); 3M0bob 3306 boowal dgdmbzgzedn 303gMdmmal
B396Mmgd0 330690 0dmads, Ladyysmm Lowowob dg8mbgzgzedn dgoamgdocm
LEMogoE aownb dbgL3gmmdal sMNEsb 3gMaggGamm babamgddo s obgs
LEMogsE dMbogds dozmmbgmadnl dogowol dGbgobab. 3ymbol 50°-0b
&mmmdob 56 3g@mdobl dg3mbggzeda 303gMdmmal gmmgda domnsbaw go-
ol Ibgzgmmdal 5M0wEsb.

..'_&\““m\uunmumu.u,,,,_,.v
% s

i, o
P

By®. 27. mOH®ghdoobo 3Mobhomgdol 3mbylydmo gogydmo dobgzomo 3gmbol dobgdh®mobol
90O OmMo 339030

4.7.4 3abgMmsemalb m3@n3zma 603bab 336LsdmzMs

dobgfomolb m3 G ogm o bodbol asbbodmgms brgds 3md3gbbe-
&™MMgdab - 3306 (30L BoMBoG L (sdomn mMIsgn goMms@gbals 3dmbyg do-
BgFomgdabamagnls) ob 3356 (30L Lol (Jomamn m@3sgn goMma@qgbolb dgm-
69 80bgMamgdabomzgal) @ebdstgdom, m3@ngnma mg@mdal BoMmmd 339030
(9000 gMdasbo 3@abGomgdobasmzgal) 56 m3@n3nco mgMdolb dabgd@mabab
domonmd 339030 (MEMgMdnsbgdabomgab).

3m3396La@mMal dgygzebol d9dwgg 39330Mgb00 GogM@gddo 0bdg-
59O 9b0mma Mammgdol gossaomgdsl s, dgbedadobsw, xgMab
(339 5d500mdsb.
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N N, N N,
N/ \/

S o

196.28. 3Mobhoemgdol Mm3¢hozn®o 6036l gobLodmgMo 330MmEol brmol obdomgdoo.
0lM9d0m bohggbgd00 0BMIOMToGHMO MIMYdOL goEooEE0mgdnl 30doMmMYMod

Pogdomo m3Gogydo 60dbolb dgdmbggzgedo 3oMggm o
39b03g 3390M36@d0 Mammn go@ssEanmEgds 39M0xgHogdowsb (3968Mo-
boggb, g.0 06BgORIM6(30Nmo JgxgMzs 0dMEYds, bmmm 3gmeg @s dgm-
0bg 33906056830 - (396@M0@b 3gMnxgMogdobsyzgb, g.0. 0b6@gHRgMg6(30-
@m0 dgggMazs edmmgds (by.28 o).

MmeMmymgomo m3Gogygma b6adbolb dgdmbggzeda Mammgdal
350055030 gdd ©s 06@gMHRgMgbz0ma dgugMazol (33ms bpgds bobobss-
dgam dodsmornmgdoom (Ly.283).

03335650, Ea©gdnmo 6ndbal 3G oMgdgm 80bgMamgddo Imds@gdamo
069 x8gM9bonmo dgugMazs ©en330M3gds 1 o 3 3350M68 9830, o-
ymxz0o 3G0bEsmgddo - 2 s 4 33506568 9330.

4.7.4.1 m3§ngams® ghonmgmdnsbo 360bGsmgdol m3Gozama
60dbob 356bsdm3zms

53 80bbob dobombgzom dgazyzozh 33oMEob Gomgo@s dozmmbizm3nl
LobEgdsdo. oy YoMz ol dgyzobal dgdga dbgozgmmdal oMol 3oGggm
©5 39-3 33506056830 @ogngLoMEs NFmRo BgMn, bmmm 3g-2 s 3g-4 3350-
60b6@3d0 - ygomgmo, 3590b 30bgMammo m3G0gnMae ogdomons (by.293).
dm398m d98mbgggedn 3g-2 o 3g-4 3390065689330 gobmoggdmmos Ng,
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LodEgMgdom 30l gsdmymaama. Lol gdsb o43b gbgManabs s bogomng-
69500 35330l b0 MmamE (3 3ol dogs bsBomgdda, by gomgdmd (339
356gdmdo (@ogbos, bLomdmb gogms, Jodonca Mgsd0gd0).

dobogobo LEGOMIGMHabs s M30Lgdgdal Bobgogom mgMmImEabada-
306 LobEgdal 3mImagby® s 398 9Mmagby® LobGgdgdsw ymeyqb.

3mdmagbymo Lob@gds oMb godognMew ghomagzsmmgsbo
Lol gds, MmBgmas 3gagds Fbmmme 9Mmo Bobobsgsb s MmImal doga-
boor o6 oMab LobEgdob GobogyM-Jodogma m3z0bgdgdoc 3obbbgseggdmma
bobomygdo s, dgbedsdobaw, Jomn gMmBsbgmabagsb ged3ymezn bgmsedamgda.

398960 magbgmo LobGgds oMb GobogyMew osMsgmma-
3o6m30b0 LobGgds, MmM3gmn(z dgagds gMmBsbgmabagsb dgwmagbommdo-
mo 5 13069395000 obLbgeggdmn Medwybndy gmmggemmaaba 56y 3mdm-
3969960 5oDgd0bog5b - 333900 go3mymenmo asdyman LydmgFgdoom.

a0dmymygb 3y dngo o (33omgddo dgoagbommdal
LobBY3goL; daggm domasbl doggmmgbgds: semdabo s 3goM (30, bmmm dg-
Mgl - dbgdMngn JobgHamagdol oo Mazbgn (Mmogobo s bbg), dsads,
R0 d0. (339mgds0 dgaqgbommdalb gabgda J3bnsb 3gsm bLbsmgdl.

5.3.1 @9/Admenbsdanznma LabEgdab 3mabogazsos

®9fM3mEnbsdngnmMo LobGgdgdal jmobogozszosl sbogbgb asfmgdmadzzgm
306 93mbmsb o6 Lbgs Lol gdobmeb bagmngMgdabs s gbgManals aszzemal
dgbadmagdmmdol 60dbols dobgogoo.

0bmmaomgdagmo bLobgdob dgdmbggzedo aocgdma(339cm aoMg-
dmb o6 ao59(3930 305 gbgfans s s (3 bagmogMagds.

mod Lob@gdnlb dgdmbgggedn sanmo o3l ascgdma(33gmm aomgdm-
bg OHmames 9b96a00b, 0by Bogmogmgdal gozgmob (Jobgdolb aommsddbes
BEgorgdob dgdmddgrgden);

obymymo Lob®gdob dgdmbggzedn goMgdmdzzgm aomgdmdy
20300 5g3b dbmmme gbgMannbs s oMo bagmngfmagdol gozgmal;

s0ads@Ggma bLobGgdab 56Lgdmdal dgdmbggzeda Lol gdnwsb
35693m3 (339 35653mDbg LocMdmb go33ms o6 brgds.
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5.3.2 @96A3mnbs3dnznmo LobEgdab dpamdsmgmads

6930b30gMo Lol gds dgadmgds absbosmEglL dgmdstgmdom, HmIgem-
do(z dobo BadogNE0 s JodoyHo mz0Lgdgdal gMmmdmamds ngmabbdgds.

LobEgdab dpamdamgmdal gs63LadrgMgmn 3oMmedg@Mgdos: &qddg-
oMo, 66935, 3m33mbgbB oo 3mb39b@Ma3ns, dmzmmmds ©s Lbg. 3
306039 @Mgdolb dg33mom Lol gds gowawol ghmo damdsmgmdowsb dg-
mEgd0, Mo @MMLI(3 saomo 53 FoBYM aoMe]dbgdl - Abpgds sbamo
s JMgds dggmo gadgda. ghmo ©s 0gngg bbgnmo (bogmogmgds) gsbbbge-
3909 09M3mE0bsdogne 30mmdgddo dgadmgds nymb Lbgssbbgs safg-
35@ 9 3amdsmgmdada (yobymo - Bysmo - mEmJmo).

LobEgds dgndemgds ogmb  BmbsbbmAm s  3MIBMBILEMEMm
dgm3amgmdado.

®gc3mMmE0bs303nH EmbobbEmmmdaslb bmwgdgb Lob@gdal
obgo 9FM3mE0bsdngne dpgmdsmgmdsl, Gmwgbsz dobo gob3bsdrmgmgmo
3oM0dg@Magdo (66935, ©gd3gMe@nms, dmEmmds, 3Mm33mbgbGms 3mb-
(3968M3(300) 0(33mgds Bobognce YLbabEMmmm bgms, abg, MHmI dsmo
3609d369mmdgdo  Lbgnmob 6960LdogH Bobomdn 3Mod@ognmon MRgds
05bsdoMo.

®9c3mME0bsdngnce MmO mbosbbm&Egmao  bob@gdal dg0-
obgggzado sgomo o3l Lob@gdalb 3o60dg@Mgdol (335mgdo@mdal abyg,
3 domo 360d3b69mmdgda Lbgymal Lbgssbbgs Bobamdn gsbbbgszgdy-
M0 5 36 543L g56LsdMzMYmn 360d3b9mmdgda.

Agmodbogoslb 9bmwgdgb LobEgdnlb sMObMBILEMG MmO dogm-
3o69mMd0db bmbabEmGm damdamgmdado gowabgmab 3Mmzgbl.

Aagmodbo@goolb @AM Mol MMl ob dmbszggmo, Mmdgmacs
dmozo3L LobEgdnl sMB6mMbalbmEMmn Bamdsfmgmdawsb bmbsbEmGmmda
ao@sbgmol 3gMomel.

Bo Do oMb ghmbsnfn dgmggbommdol gabogno ©s Jodoyo
mg0nbgdgdalb do@ofgdgmo 398 9MHmanbyma Lob@gdal 3mdmaqbyo bo-
Bomob (bobomgdol) gfommdmomds, MHmIgmo aobbbgegmgds Lab@gdol
obomhgbo Bobnmgdabogsb s Bomasb d3390Mo a93mbsgymn gado-
3060 LodmgHoom gsdmoymas. Bobs dgadmagds ngmb mbgzewmn, dysmo ©s
35babgdMo.

bLEs G o ML M0 56 g0 3MI3MbybENbagsb dgdmasta (330emg-
do00 3908 9b0emmdal gBmngsbasba bob@gds.

3m33mbgbGo oMol sdmyznEgdgmo nboogowmsmymo bogmo-
969385 (JodoyGo gemgdgb@o ob bagMmn), HmImal sbdsmgdoo dgadmgds
5@0bgMmb s godmabs@mb mnmmgnmo gobalb dgmagbommds bob@gdsdo.
3M33mbyb6@gd0l Mommabmdal dnbgwgom asdmymegb gfom-, m@-, Lod- s
36035 3m33Mbgb&nsb Lob®gdgdL; gfm3mM33mbyb@nsba bob@gds dgwmagds
dbmmme ghmo bogmogMgdobagsb, Mmdgmoag dgodmgds s@bgdmdogl bad
33bado (3gato, mbggawo, gobabgdmoa).

n330bggmgdolb bamobbo oMb gomgasbo (&g339Mody-
6o, 667935) s B0bogsbo (3mb(396@Ms(309) BogJ@™MMgdals Mozbgo, Gm3gmas
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domoobom gobbodemgmagh LabEgdalb BmbsbbmMmmAsL. 8smo mzombgdno
39330 bobEgdob BEmbsbBmEmMds o6 0Mmzg3s.

54 anglmb cgo‘bomo ngn

1876 Bgmb 589M039mB8s 35360968 ©@.x0x3bds asdmaygebs 3o oz0 ggm-
O3, OHMImomsy gHmdsbgommab ©ss353d06s bmbsbBEmmmdsdn dymegn
3bgdal Mosbgo, 3m83mbgb@gdalb Ma3bzo @s LobEGgdal Mmez0bagmydal
bamabbo; smbodbymo 3563398 gd0lb ©sdmgogdnmgds as3mbsgs gm-
3o F=K+2-P, bowa(s:

F - Lol g0l mogobygmgdal batabbo;

K = bobgdsdo 3m33mbgb@qdal Mosbso;

P- LobB g3l Bobgdals Ma(sbgo.

©.%0xbob gobsms Bgbal dabgozom, EmbsbbmEmmdada 8yme bgdal-
3096 LobBgdsdn gabgdalb Mosbgzobs s MagobyyBmgdal baabbolb Ksdo
2-%96 509858 gds 3m33mMbg6@8gdalb Mosbgl; g.0. - BaDgdalb Goibgo + me-
30b@mgdal bamalbbalb Moibgo =3m33mbgb@gdal Magbgl +2;

3obgddn 3m33mbgb@gdal 3mbB(396@®s(300L Babgogom gobsbbgezqdgb
3d1dngn s (339mgdsn dgmagbommdbol abgdlL, bmmm xsbgdal Mo-
3630L B0bg3000 - 9ENRIBSE, MMRSDSE, LodRsbsE s IMsgemusbsb
LobGgdgob.

3M33mbgb@gdol Mosbgals dobgrogoo LobGgdgdo ngmes: gMmImM33m-
6968056, MM 3m33Mbg6EB 056, Lod 3MI3MbbB N6 s AMSZomM 3MI3MbBYbEGNsb
LobBgdgdsc.

»030bxmgdal  bofmobbol dobgmgom asdmymeygh: 0bzoMosbGmm
(F=0); 3mbmgamnab@e (F =1); dogatosb@ e (F =2) s 3mmngofmnsb@mem
(F =n) Lob@gdgdb.

0bgo®maoob@ygm bLabdgdsl mogabygmgdol bocabbo o6 og3l;
53 LobEgdob gmobogmGo dogsmomns gMo3md3mbgb@nsbo badgsbasbo
Lob@gds: Bysmo - Byemal mEGoJmo - yabmmo, HmBemal mogobagmgdol bs-
&0bbo, xogbob gobems Bgbob Jobgogom, Momab 0 (F=1+2-3=0); 8m3939e
dgdombggzedn Bbggabs o 9339Ma@ Mol gom 33949 360d369mmdals 30-
mMdgddn bodogg Bobab MbssMLYdMbss dgbademgdgema.

dmbmgomoobygm bLobEgdobojgb mogabygmgmgdol ghmo
botabba (F=1).

aobgobommam Imbmgamnsb@ymn Lob@gds CaCO3-Ca0+CO; dogsmoom-
bg; 3m393em LobEgdsdo 3M33mMbgbGms Mazbgo - K=2; 539bgdals Mosbgo
- P= 3 - mM0 3yofon (CaCO3 s Cal) o gfoma(g 3obdabgdma (COz); xogxnbal
BmEIMmsda Imbo(39dgdal Rsbdom 3mgdymmdor: F=2+2-3=1; dm393ym
dgdombggzedn dgbadmagdgmos LobGgdalb EmbabbmEmmdal as68LsbmzMgmn
96®0 Bog@mMab dgzgms obg, ®m3 LobGgdalb EmMbsLEMEMMbs ©s Bobgdals
co(3b30 39boMRnbrgl.
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5.5 m9m3dmenbsdaznma bLabGgdab dpgmdsmgmdab
0053633980 (B5dYMn ©n3aM>39d0)

0 g©IMEnbsdo gmma LobGgdab JpgmIsmgmdal nsgMsds 36 B0 ©o-
03335 M0l mgMBmEnbadngnmn Lob@gdalb ygzgms dgbadmagdgmn dam-
doMgmdal afogogmmo aodmbsabgs LogMzgdo - P,T 3560398 Mgdom; dsmo
Lodmomgdoom dgbadmagdgmo brgds 3533mM0 Jbosmol 3MabEomadsgoals
3m39L0L Fbgmgmmdsabs s ogdn® dJpbsMbs s gsdmymynem dobgmo-
mgdlb dmEal LogMmdMng-39698 0300 YMHMNgMMEsdmMnEgdymadsdy
5330639d0.

M 3m33mbgb@nsbo dbgdtngn Logmns@mEn 3bsMol 3MnbEsmadbe-
(300L M 356056GL gobobomsogzgb: 1. Hmegbss 3m33mMbgb@qdn o6 436056
1By398 89om bLBsMgdL (938 9J&03mM0 3M0b(35030); 2. BmEgbsi 3MobEGs-
m0Da(300L 3MmM(39L0 30806sMgMAL ysmn bLbsmgdalb NByz9&0 LyMagdol
bomdmgdboom.

3oMggm dg3mbggzedn dogdolb 3Gab@omoabsznal 3Mm(39bdo godmym-
goeo 306gMamgda 3Eab@omadsznal bobyabo g@ed0wsb Ladmmmm g@e-
3099 0bsMANbgd9b mog0560 dgmagbommdal @s o6 n(33mgdnsb; d0bgme-
mmd 3MobBomodszns 303nbsgmdl 93&9@030b 3M0bzndaom.

dgmeyg dgdmbgggedn asdmymaomo JobgMamagdo bogdosh sMsbmbe-
LEMAYmMo ©s oo BsM3MIIMd JpboMmmab Mgsd3nolb dgmgasm n(33emnsb
dgagb0ommdal; 3Mm3gbo d0dbaMgmdl sbama Bogfmmgdabs (BnbgMaomg-
30) o dyan bLbamMgdab ¢by3z9@ 0 LyFngdalb Bom3mddboom.

5.5.1 336 @030 mM 3m3I3Mbg6§0s6n 53897@039Ma LabGgdal
BddM0 nd3M3dd

93&9d& 035 anmobbdmdl mfo 56 Modgbody 3m33mbgb@ol abgo
©03m30098mgdsl, GmEabsz obobo dgodmagds gPDEOEMMES©  ©83-
0obBomEab nbgom 8060dsmu 8933gGs@n@obdy (Bbmmme oo dmMab go-
BLoDMZMNMO MomEgbmdMmngo Mobogsmmdal 30Mmdgddn), Hmdmab Lo-

0] Yym3zgmogzol bsjmgdo ndbgds (3039 sgdmmo moommgema docmgasbal
360bBdmads(300b &9339Ms@ G0l boowgdy (93&9d&030L BgHEama).

03 3obmboo  o3Mab@omadygmo  3m33mbgbBgdal  magabgdymgds
abos, ®m3 abobo ndMIMERYm boMg3b s Jodoy® qbsgMmgdlb o6 J3bab.
93893803960 ©83m30090nmgds 3Mbgdmdl b65d0bdngMo xamRol  Jo-
bob 3 gMo@ o mgogmgmaGygm dabgMaomgdl dmEnb;

360LGOmnbs(300L dobomM 0sgMdadg 3dL(30bms MgMdby sn@e-
6905 dg0a9b0mmmds, beagmm MmEE0bsGodg - §gd3gMad s (by.31).
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93894803960 30bGomads300b 3emobo 3m@ dogsmomow gobabamgdes
M 3m33mbg6@&nsbo - @omBLow-sbmE M@l Lab@gds (Ly.31).

TC _
1500 |
1300
1 100 1 1 1 L 1 L 1 L 1
Di 20 40 60 80 An
CaMgSi206 9sb. % An CaA12S5i206

196.31. mO3M33Mbg6H0060 - POMRLOE-0bMOMOHOL 3MobHomoBoE00l EoogMmods

Mmamez 31-g byGocmnsb Rsbl, g3&gd@0gnmo 3Mob@smoadssoals
363930 IMbobamg dmagamn 3m33mMbgb@qda babosmmgds mmmdal gs6-
bbgeggdmmao 8gd3gMms@ncam: baygms omgbown - 1391°C s bygomes sbm-
oo - 1550°C.

©00gM330b L BgM@nmo s60b bombob dgoagbommdabs s 893396 dy)-
0l g53mdbs@ggmo BgM@nmo;

©00gM530b 1-gmo s dg-2 IGmgdo Lombol 560l J393mom dwpgdsmg-
mdb s E Bgm@nmdo 033900989, 98 36©9dL modgooambol bodgdlb
(Liquidus - obggomn) 9bmegdgb, Mmdmgdaz gOHm8s6gmmsb Lodrmgmeggb
LobEgdob ,dbam” (L) @s ,dysmbrmbgzon” Babgdl (L+An, L+Di). 9L dGmwg-
b0 sbobagl 3E0b@omodsaznol 3Mm(39L0b @ababyobl s 3sbmbmdl dwbs-
0l dgggbommdal; 39-3 LbmMo babo gMmdsbgmabagsb ymagl ,Lombg
+360b@omo” (L + An, L + Di ) 0 ,360b@smo + dgstn“ (Di+An) dogmdatig-
md0b gaDgdL; Bob Lm mo @ bab (Solidus - 3gsn) badl Nbmogdgb; gb
babo 3Mob@omadsznol 3Gm39Lalb @obsbEnmoabs s obgHomal dgoag-
Boemmdol godmadba@ggmo babos.

bobyobo 3bamnl A s F BgM@nmgdo 360b@omgdl o6 dgozagl; bLobdg-
3ol &9g339M3@ Mol o(3930LsL BgMBomgdo go@ssanmmgds Jzgdmo s,
dgbodadosbow, B Bg@m@omdn dmbggomobsl dpbsfmnmsb snbygds Lyygms
SbmEm0@ab, bemmmm G Bg@Eoemdn - baygoms @omgboool gsdmymas.

36m(39L0b dgdmamdo Lgmagmmdobal omPLoEobs s SbmGma@nb
dgg300 360d369cmmgba 3(306Mqds dbatal gs3ysfgdolb @q339Ma@y-
®os. BE o GE 36y0090b 30003390006 Bg@@omo (E) dgqbadadgds 0d ¢d(z0-
9L §9839Ge@n®malb (asbmmgdom 1270°C), Mm3molb MLy sanmo
59d3b @omyLoeobs s s6mMmn@ ol gMmMmm 3HabEomadsz0sl - msebs-
goMmdom: 57,5%: 42.5%. E bgmGomb bmwgdab 938 gd&ogolb Bg-
AGmb, boenm BoagMob - 938 9J&039ML.
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5.5.2 3dys6n bbbsmgdal 9byzg@n LyMngdal B363mMddbals
BddM0 nd3M3dd

dyon bbbamgdal (3mImagbymo gobs) 43938 0gmmobbdgds mGn o6 Modwy-
60dg obggemo 3m33mbgb@al gMm8sbgmdn Jgndrmmagn (6gd0bdngHo
3MM3mM(3000) aobbbol 3Gm39L0. bLBsMNL go(303930bL Jggasm gRmEEMM-
aems donemgds dysmo Lbgymo s bLbama.

dgomon bLbsmgdal Bomdmddbol 3emsbogmGo dsgomomons smdod-s6m-
Gno@ob (NaA1Siz0g—CaAl,Si;0g) bobBgdob 3Mab@omoadszas (by.32).

©058M535bg 33980m@ godmaygmazs badn ggmo: Jpbsmab (L), bomabe
@5 39omn bLbsMgdal BmBobLEmEMMdaL (PI+L) s 8gsmo bLbstal (Pl). 3om3g-

™m0 s 3gmeyg 3gmob gs8gmezns modgoabol  babo, bemmm 3gmeyg
5 dgbadg ggmob-bLmmo @b ol bobo. @osgMadal sdbznbms mgmddy

3@obnmNs dmogomyzmsodgddan sbmEmmo@mma dmagzmoal dgd339emmds
(Ca0%), m@0bs@Body - 3Mab@omadsznal §g33gGsg s (T° C).

TC
1600

1500
1400
1300
1200
1100
1000 |

NaALSIi308 10 20 30 40 50 60 70 80 90 CaA12Si208
Ab An

b®.32. mM3m33mbgbhoobo Lobhgdo dgot™o blboMmgdol PBYy39ho bydogdol Bomdmddbom
OMI0G-6MOHMOHOL Bogomomdy.

mamE(3 ©0oaMod0sb Rsbl, Lyygms smdodo  3MabEomadszasb
0bygdlb 1100° $q339Mo@Madyg, bmmm byygms sbmGmo@on - 1550°. 0d 343~
0bgg3sda, o) bobgdob B gd3gMe@nMs ©ag(393d s dbamal Labyobo &g-
3396589 (D) 300:mbg3b mogdzoymbolb &g33gGs@ sl (E), 8530b Lobdg-
30@sb g53m3zMmab@omgdsl onbygdl 3mognmgmaba, Gm3mal dgwagbo-
mmdab gobbabadmgmogsm E BgMm@nmowsb o358 960gdc babdb bmmooabob
M0l 4083390039 FBgM@nmdo 08 53 4935650 369m0wseb Rsd8mgndsgdm
3968035 bodL semdo@abs s sbmEmmn@nl babol gows33gcmedwyg. dm-
(3999m bgMGomdo 3maogomjmabal dgoagbommds 3sLyybmdl do@mzbadl
(Ca0=90).9bstnb dgdamdn g5(303930bsL mogdzobob 3HMDg dbsmab
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&q839Ms8 & G, J 69O &nmgddn n(33mgds, dgbadadabow, n3gmgds dysto
3obab dggqgbommdsz H s K 696 @nmgddn. 3bsmbs s 3Mnb@omagdl

dmmob Mgodonlb dbgmgmmdabsl, §gd3gMms@nmalb 3owgsg BO™ dg@ow
obg30L BmMbbdyg sgomo odgLb smdo@ ol dmmg mmom dowsdn dmmogoms-
mabal 3@abBomgdal godmymasbs.

5.5.3 dys6a bbbsMgdab byzg@oema s 1by3z9@0
LyFMngdal Soﬁamdagn?) ég’bao

> 0 05y
(3mg6ab Mgsdommo 2033

30336 Jobgddn Mgogiogmo bEHdE NG gdab dgbBsgmabes s bomogsdy-
60 LobEgdol 3Mab@omadssnol 9dLb3gFMndgb@mmoa 33magzol 3mba(3939dal
bogndggmdy 6.0m9)g63s os@anbs dogdnn Lomogzs@mmo drbsMowsb
dmagatn 4obdsdgbn dabgFmomgdol gs8m3zmab@omgdal msbsdndwggzmmds
5 30dmbabs ol Mgadiommo Goggdal Lobom; Fomgsb gMomo ool & 3o-
65-85869D0gM0 3abgMomgdal (Byzg@omo Mgodommo) Mogo s 8gmty -
BIr@3I3oG7deb (9byzade Ggodaegmn) Gogo (Ly. 33).

0 30bs - dogbgBoreo o6l
JPolgacodsgos BobgBacagdo 39@edIoggdo sbsbgegds
bsfigobso mogeto Sezdmom ezabydo
36obgowodagos / 3930780860 Bgmed3obydo/
2506
Jﬂﬁmdl{&]bn doBow@ o
oa‘snbm"\“n 3Q.>6.~,mdg,,335"
B0M oGO /Bog®ardasko ggewddsbgdo/ LomM0go
sbegdogo
RQY00H
OOHOm@sdo
1go07gBob ggeeedIogo/
v atobogo
bodeemm MHomw@omo
360bgowodagos L5600

by®. 33. dmYgbol Mgogdonmo Mogo
http://www.mlbgsd.k12.pa.us/cms/lib/PA09000085/Centricity/Domain/85/ws_bowens_reaction_seris-
es.pdf

bggBal Bobggom 35330 Lomogzs@mGo dbomalb 3MabEsmabsgns
0bygds domom@gd3gModMemoa dabgFmomgdol gsd8mymenm - doM3bgbes
by39@0mm Moadn mEogz0bal, bememm dotig3gbs Mbyzg® Mogdn sbmEmn@ ol
a33mymgnm. dgdamd §533gMs@mmab 39330698000 My gs8mymenmo
dabgFomo Mgognmgdl dobogg BomBm8dmd 6sMRgb dbommsb s Jdbab
dmBg3bm sbaem 306gMmamb. 53 3M0b(z030m Byzg@om godionm Moady
30bgFomgdol godmymazs bgds 358gan ©96303g30Mdom: mmogobo —
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306mgLgbgdo (BMBdygmo— Bmbmzmnbamn) — 38gndmmgdo — dom@0do;
boaenm 9By39@ Ggodonm Gogdg d93mga0 eb30dmgzMmdom: demegom 3-
madgdo (3o 30930560 BgmEA3s@qdo: sbmMmn@n, doGmzbodn, madMes-
MM0)—=3mogomyzmsdgdo (bo@Mmnndnsbo ggm©dds@gda: sbwgbabn, mo-
am3mado, smdndo) — mEomzmado (3omodob gamad3sdn)— 330030
(bye.21).

By3980 s byzg@omn Mgodommo Moaqdoesb 80bgMomms 3Mobe-
m0Do(300 J0d@baMgmdl 3sMmomgmu@am. 83 dmgzmgbal LabaMagdmmeo
3000m9dL mMogg I&mb dobgHamadl dmEob 938 9J&03mM0 ©sdm30g-
dmmgds, Mo(3 05033063905 Jobdo ©s 88 303gds 94L3gMNBabE Mmoo (s.
derabol BngM 3g8mmogedgdaman dogdnma Loros@n&o dpbsGowsb do-
BgFomoms godmymaalb bggds joMas bLBalL 8og33n@ Jobgddo sMbgdme
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&, 98 Go3ob bEOI@ @30 33om 1650 .0 - s@obogmo boGIIHID).

O30 5 G99 90bzMalb 33580 owo- 3 - 3M0BIMOHIM0 bh®IIHa®O
mamﬁ)cgn%aob mnmdanb »obodoMo bo- (OeHrun,1934) http://mineral.nsu.ru/educ-
Mobboo bobosowgds; omdze bmagg® at/article/16/index.htm

335630 BH™ nomImEgamas 3ab-
3600 335890msb dgsmgdoo (bognmEng amebymogmma LEMYJG NG
[bn6.50 g).

pomGao@gmo bLEOYJGNGS ©s8sbsboscmgdgmoas badysmm dgeo-
3960mmdob Jo6980bsmzal (LomG0@-56gbad 0l xaman), H™Igmos 53390
30bgMomgdl (s6gbobo, Mdo@ymams) doMomawar asshbosm Bag@dgmg-

o ob 3M0bIgmo 0gfal 3HobGomgdo ©s 0EoMIMMHEB0DI0lL @esbmmg-
600 MobodomMn boMabbo.
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3963960 LEONIHYGs. 53 Go3ob LEONIENYOabomgal ©sdaba-
Losmgdgmos 3ofMggmon 353dnMn  Mgodiogmo  30dogdol sMbgdmds,

BmBgmms Bamdmdmds gob30cMmdgdmmons 3bsMowsb ©sbdndwmgztmemo
360LEdmM0BS(300L5L SbmoE bomIMImdoema FabgMomalb sy bomdmdm-
dogn dobgFambg obMEom. bmaswsw, dnbgfemos dgbmmnlb msebsdndwog-
36035 dgbdd530bmMdsdos dmgbals Hgadomo Mogal byzg@om dGmbomsb:
mmngobo— Gm3dymo 3oMmjbgbgdo— dmbm 3mabyo 3oGmdLgbgdo—
M Jo@ymoto— dom@n@n; 396(39M0 LEONJG NS Abrgds dbamal 3og3¢-
0 3M0bBomadaz00b LE by sEMg gsdmymagamo 8nbgMamal bamBRgb
3boMmmob sMobmmmoa Mgagnol dbgmgmmdabsb. 3963Mo bGGYJ& M
Loe@3omo godmmagdabomgals sl ©sdsbsbosmgdgmo.
Jamogodgmo LEOHYIGYH. ggrogad il bbgoagsmow 3mb@-
303~ gog309m 5Md0gdbo3 9bmEgdgb. 53 &ndal LEOYJGnEs Mmegabo
dbgdom oMol JgmEgamo s Bamdmaddbgds Jobol bEmmo ©s3MabGsmy-
d0b d93mga, 306gMamgdl ImEalb Mgsdommo gEmogmobgdmddgogdal
a%0m, 3yod damdsgmdado, dnMmogmdymo bbbamgdal dmbsbomgm-
doo. 39mogodmo LEGYJG NG 3363090 DmangFo gedgdsbdo, bowas(s
boomom RsbL BEgdmmomal ob sg@0bmmomals Mowasmu@-dmgimgaba
56d0gd0 Mmm03060L 56 30EHMJLabgdolb 8o (33mgdolb goMdgdm 3masgnm jeas-
Bgdmsb 3mbGogd@an; 39mogad M smdngdo bAoMo© 0330603905 3Moba-
&qd0b g563dgdm Mm0306006 3MmbBEBod8d0; smdo@ ol sdngda dmaognm jma-
Bgdab go63gdm d03Mm3gmabmsb 3mb@od@do s bbg.
dmbimbog o LEOYIHYHS ©sdobabosmgdgmoas  Fomondal
306360l d358)0b (mMom3maba) dbbgomn serm@EHomdmEgmo 3G0bEo-
mgdoo 8oesmo byd@n@ g 0b@ M bommo Jobgdabomgal; 53 &ndal LB M-
&30 3magomymsda godmambigzs n@om3mMraddolb domama bafmabbom
3omodol 30b3Mol 3358006 dgomgdom; asdmymaygb mm Labgbbgsem-
dob: 3oMggm domasbdo gomadol 30bgMob d3s@0b JLgbmammgmma do-
(330900 5359896 3emogomzmsbalb FoMg@abgdMo s 3MnbIMmo ngMab
360bEomgdL Im@ab bogM(39L. Im393nm dgdmbzgzsdo mMogzg dabgFmamals
BmIgdo mbsdamas; Bgmmg babgbbgomds gedmamBggs 3omandal 80bogmab
33580b abbgnqm Jbgbm3mEgmo oM (33mmgdol s@Lgdmdoom, Mmdgmado(y
- 3mognmgmadol dgsmgdom 3306y dm-
dob  3o3oomdmMgmmo  Jof(33mgdos
Rotormmo.  LogMomm, 8mbmbodn®
LEOYJGNTedo  BgMso  dobgMammgda
353m0MRg3056 00M3MM B b0l dome-
o bafnbbom 3mogomzmobgdmab dgwes-
9800 (by.51).8mbzmbod o b d-
&Ml Jobdn 3306 (30 56 FmMbsbamgmdL.
mgodgOo LEOgiGocs o
dobobosmgdgmas 39dggobgdaboogals
> aodmomhggs bamaymo d0bgMmamgdals
(3emognmgmadgdo) 3339060 0omImE-
30b3ab bamobboo 3¢ BabgFomgdmab
.51, BmbgmBohmo bhGOIIHame (dQOEmSO@mdbOEO) 83(906)3600); 3@060-
http:// mineral.nsu.ru/educat/article/16/ mdeo%nb 360%8‘3@ o 030(4)%0@0[)366
index.html 3oM(33mgdL dmMolb LogM(zg 3m3zLgdy-
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™03 3mnbm3nmmdbgbol sGsbbmEn (JbgbmamEmemma) JoM(33emgdoo (Ly.
520); 93 &03ab bEOYJGMHado 5g39LMMgdo 3odmoMmhggzs noMBMMHBNDBI0L
doamo bomabboom 3506 3abgMemgdmob dgosmgdoom.

b7.52. o - ™MQoHIO0 LAH®YIHIOD, d - 3M0ZOMMMROHYMO, 3 - EMIOOHIYMNO
http://novitskyl.narod.ru/baz1l.htm

3obopomdmmgym-3doMgmmgabo LEAYJGNMS.  o0-
33500 LMY JGYM0L IJmbg Jobob 833980 yzgms d0bgMammo Gemdl b gy-
D36 3M0LGImmMaMogonm gmEM3sl. o3 Godob LGMNIBYMS ndzgnsmns ©s
335b5L0dMgdgmas Fbmeme FmbmnbgFomuEo 36 m0mddol dmbmdnbg-
oMo NG Foxndy Jobgdabsmgzgol (bo@gda, 3emabmdnmmdbgbo@gdo,
mEonm3ommdbgbodgdo s Lbg.) (by®.53).

dmogomao@yda LEOYIGNHS oMol IJndnomIMmAGME-doM-
(33mz060 LA NG YMOL gPm-ghma  Labgbbgomds; o3 LGMYIEYMOL
dgmbg Jobob 83398, dgamgdoom dbbgae FabgFsomgddn 5060dbgds 1bgl-
M0agmE  3obmoggdmmo gsbbbgoggdygmo bmdobs ©s GmEM3ob gmo b
Mo 3OobGomal Rsbammgdo (by@.54). Rsbommol dg3(339c FabgFomb
m03m3mobBomgdl bmmgdgb (358MHmba), bmmmm Romormm dabgHaml - bs-

Uy®.53. 30600MIMORYM-FoME3mMMZobo
bH®IIHOO
http://mineral.nsu.ru/educat/article/16/index.html

b®.54. 3m030emobh ™o bh®mydhymo
https://studopedia.org/4-333.html
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05360 omgdL (bEdsma). 3mogzomod o dgbsbommgdo baboosmmgdnsb
3GLbmEM0 - 3MHMEoMgdmo 3000996000 @S HA0MO FMdb FMBMA gomyg-
dm-3396(360L7dM FMAIsL. 83 3ol LMY JGNMS doMomswsw Gudy ©s
aen@Ooxgdg Jobgdobomgoal ool sdobobooscmgdgma.
dmogommmngodnm LEOYJGNOsdn  3mogomzmodal  3Me-
3ommM0(3bmgabo BgMomo 3G0d3nmo 0g@al nomd3mGgamo doM(33emg-
b0 Bomosbo RsBommos ggfown 30bgMamgdals (meogaba, dommdLgbo)
dbbgoe smm@HomdmEg e 356 (33mgddo - 3mogomod Mo dgbsdasmoal
boboor (byyM. 528); LEENJGNOS sTsbsbosmgdgmos g9dgdsbgdobasmgal.
Mod3s3ogolb @odob LEOENIGNGEL FoGofgdgmo Jobgdobamgzal
©35bsbnamgdgmoas dmagnm3mobol (meogmzmadal) mgmto ggmal s6-
d0gd0b ombgdmds goMmnbggmo 3omodolb dnbzfnl 33580l 3mMmgomyman
Ro656066 3mqd0b aoMdg8m; odsbaboomgdgmos a@msbo@mngdobamgal.
Ggodaogmo (IgdGrab) LEONJGNOId0  edsbsbosmgdgmoas
Jobob (3om3ggmmo 1d6gdabomgal s ofs doxemnsbn dobobomgol; LG G-
G s0bobgds Jobol 88390 mE o6 898 d0bgMaml dmmal 853346 dba-
Omab Mgodionm bgdmddgogdsdo. 53 3565 36gmal dgogaswm Abmgds o6M-
dos gfMomn dabgMomabs gmEal gocdgdm, Mmdgmoaz Mgadonm sMmdnsw
0bmgds. 83 Gndob bGMNIENMgddn godmymegb 39631 s 3gmogoGN®
LIS IMYOL-
bLopg®mbo@gmoa bLEOYJGNGs. 93 Gndab LEOYJG N30 Gg-
oo Jo63sdgbo 306gMammgda (memngabo, 3ommdbgbgdo s Lb3.) Bemmdgb
00mM3MM B0 b0l Fomam bamobbl dobgm 3abgMmomgdbmsb dgosmgdoo.
dobgyymo dabgMamgdal d339mMo asdmbs@moa Jbgbmdmmemmo gmm-
dab 3o (33emqd0 Bbmemme (39896@0L Laboom 53b9896 5635996 0bgHamadl
30l bogmMzgLb (by.55). bogMmbodmma bEEJEnMs dofomssm daow-
bgmema 3obgMomgdoo dpnsmn em@Mmaxmdg (mbo@gda, 3ommjbgbodg-
30, 39M0mE0@gd0 s bb3.) s, ndznsmow, Bdg- (3986m) Jobgdabomgal
560l dobsbosmgdgmo.

b®.55. LogOmboghymo BhGOIIhaGo http:// 1796.56. 3030000MIMORYM-FoME3mM30bo BHGOYIHIG
mineral.nsu.ru/educat/article/16/index.html http://mineral.nsu.ru/educat/article/16/index.html
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3o3npomdmEgym-3om33mmazabo (3030pom3mem-
o) LEENJGNOS. 38 G0dob LEOYJG NS FGoMomm oMb go3M(39ema-
3o 8 33565LdMgd s 3mndabgMsmdn dgoagbormmdal bEmm 3-
GobBomy®o 0bGEmndoymo Jobgdobomgol, MGmIgmdo mommgyemo do-
bgBamo BmmmdL 0omIMmER0b3alb gobbbgeggdym bamabbl (Ly®.56); o3
LEOYJGPPL oG oMgdgm Jobgddo dgbadmgdgmons ©sanbogl dnbyMo-
s 0000m3mHR0bIob batobbo s, dgbsdsdnbow, dbsfMnEsb doma godm-
ymgzal ;mobsdodmagzmmds.

9.4 3035dabamyMn nbGFmydanma Js65dab LGMYJGyms

s3mo@mmo LGOI YMs. 83 0ol bEMNJGNGado 335 (30Ld s Jo-
09130l 30bgMol 33580l 3Mob@omgdo BmmdL n@oMIMMBaDBIoL Mmsbs-

3o batobbl; omd(3e 339630 DMaRgH NBO™ 0omIMERms 3omogdol
30b@36M0b 3358056 dgoamgdoo. LEENJGNES @sdabsbosmgdgmos 8gsgg
aMsbo@mmo Jgagbommdol  Jobgdobsmzgol (smasbin@gdo, o3modn&o
domm39d0).

amogogagmo LEONJENGS (3gads&oGMn) bobosomwgds ™o
d0bgMomol 3o6mbbmBngmn gbodommam (bLy.57). 53 &adab LEGN G-
0L Bom3mImds ©839330609849mns 3oadncn 3Mab@omadsaznal 3Mm(3gLob

53580036909  Go3mab. aMogn34-
o LOYIGYM0b BoPome 3o3M37-
mgdmm  babgbbgomdsl bomdmsowggbl
3933580@ M0 s dogmmadgads@odmo
LEOYIG Moo

39380808 9m LEmYIdY-
0L 4360b 3306 (30L0 S 3omadals dnb-
©360b 33580bL 3obmbbmngHo dgbsbe-
0950, Dmargc 339030 bamdmmagbo-
™0 beEobgdGo gm™3ob Rsbommgdals
boboo, o Jdbal LyyMomb, Gm3gmocs
domonsb  dmggoambgdl  gdMogm  o-
3bgMmmdal. 830l aodm 3933580&nc
LEOYJGPOL bdofow ,6gMoma gmo-
Bo@ob” ob ,9dMsgmms Jzob” bEGY G-
Goboi bmegdgb (Ly®.57). o3 Godab
LGOI dofomsese 3gogg Jobgdo-
boogab (aMsbodymo 3933580@9d0) 360l ©s3sbsbnsmgdgmo; (36mdaemas
abg3g ©Mbnd-39335808gd0, 3sdMm-39a3580&gd0, Logbod-39a35&0@gd0
o bbg.

dogmm3gadoBoda® LEOYIJGYM3n dmbsbormgmdl 3356 (30-
Lo s 3omondal obrgmal 3580l 3obmbbdmngHo dgbsbommgdn; 3gads-
&oBM0 LGONIBYMobogsb asbbbgsgzgdom bsobosmwgds dgbsbommgdol
33069 dm3gdoo, MMy bgEs(3 05330603905 Fbmeame dn3Mmb3M30lb ©ab-

by®.57. 39390h0h Mo bHOIIHOo
http://studopedia.org/4-333.html
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docgdom dgodmads. LEOJG NG sdsbobnsmgdgmos dys3g 3n030dnbomy-
0 0b@ONbommo s gdbEENBoma Jsbgdabomgal.

3Jodgmaogogmo LEOYJGNGS. 93 Godob LEOYJENEsdn IJm-
6oBomgmdl mmngabals 56 30MmdLbgbol (56 mMogg gMme®) oomdmG Y-

mo ob 3030omdmEgm-Fod(33mmazaba  JMdnmaomco  3MabGomgdo,
Mm3gmms dm@ab bogMzg dg3bgdmmos gMmon 838 Me8gbndg 3Gab@omal
Jbgbm3mEGma oM (33mgdoom. 3dgmszonma bLEONIENGS dofomeow
Men@Oondg s gdgdebgdol dn3sdaobamm@a ab@@nboymoa Lbgmmgdo-
Lomgol s@0b sdsbobosmgdgmo.
msd3Mmgomgmo LEOHYIGYMS oMb, Rzgnmgdfng, LEYm 3-
BobEomamo 3mmHRaMabgdmo bEMNIGNMS, GmIgma dgaqds 3339060
000mM3mM B0 b0l batobbol 3Jmbg, dLbgomoa s, bdnfow, MgbmEmdomgdy-
2 ; Mo ggMon BabgMomgdal (58g30dm-
mgd0, dom@0@n, mmognba, ndznsmaw
306mgbgbgdo)  Bgbm b emgdabo-
356; LomyMo dobgMomgdo (3omond-
3o@n o6 3mognmymodn) 3dmbsbomg-
Mol bmmme  LEYmgHabEsmy®
dofomo  d935(39996@qdgem  dsbado
(bF.58). Mod3MmgoMma LGN ]-
BMo  adsboboomgdgmos dgmobm 3-
5G40 0sbbobEM-sn3Ma Jobg-
dobomgal (L3gLomEo@gda, 3gMbodon-
&qd0 s Lbg).
dogmma®mosboggy-

mo LEOYIGNMS  sdobabosmgdg-
Mmoo afMsbo@-3mMmgomgdobomgal ©o

1y®.58. Mod3Mma0GmYmo Lh®IIHIG
http://mineral.nsu.ru/educat/ 8ndﬁm66°60@860b°m30b’ bmqm’) H
article/16/index.html By Jo6gddo - Bommomgdabscmgal;

53 §odab LGFMNIBYM3o baMomdsm-
(33e0m3560 doMomon 8obs 539dmmos JodoomIMmE R 8m ey 360 D34-

™0 5 GoMynBobgdmo dmmsgommsdobs @ 3omondal Jobrgmol d3s@nb
3o (33mgdabogsb, Mmdgmms dmmolb bogMg 3gom ol JugbmdmGgmmo
3o (33mgdoo sfnb dg3Lgdymo.

39O &0 gmo LEOYIGNOS ©FSbLsMYdgmos 3omoagdols dob-
©36M0L 33580bsmzal (mBomgmsbda ob 803Mm3zmanbn), Mm3gemas dgozaglb
3039 3emagnmymadob (doMomsmam smdo@ ol 3o6mbbmBng@ dgbsbamogdl.
3960& 08 dgbsbatmada ymzggmmgal Bo3dmngdbgdosb doadym Jobgdda
Lobynbo dobgMamgdolb mMmIomgdal dgdwga; 3gMG0@&gddo 3obabbgaggdgb:
Lo ggomog 3gM@0@&gdlb (3530mM3gMG0&gd0), d03Mm3gmEndgdl (3odmmhg-
3o dgodmgds Ibmmme dozemmbgmaddo) s 3M03&m3gMEn@&qdl (©anbogds
dbmemme M968396mbEGNENOMma sbamabom).

smdo@ob dgbH b gm@dal Jobgogno gobsbbgezqdgb: dofmmzobgdo,
moagdgdMogo, bmbamab dbgsgbo s sg3bzabgdmo B3l 39ME&0@gdL. nbobo
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356Lb3930093056 B563MIMI0L doMmbgdom: 39MdmE, d0Mzgmn Mmoo Rsobs-
(33m960b 3gM80@qd0; obsMmAgbo MmMo - sdmolb 39ME 0@ d0; sdmal
3960&0& 900 gMOI0Mgd0sb omandbs@®mandnsba (K,Na)[Al Si30g] 8n0br3-
G0l 3358 9d0L ©sdmol dgogas 933gMaG Mol ©o(3930LsL - dmBsdg-
dmmo 66930L 30mmgddo, beaenm Robs(33mgdolb 39MG0@gdo - smdo@ndbe-
0oL 3Om39L0L BLgmgmmMdobab. 39MGoGNm dgbsbommgdda 3omoydol
30b@36M0b 3358 qd0bs s 3gegg demognmzmsbdolb MomEgbmdmngn mabage-
omdd (339mgdomdl; mdze 39ME0@&qodn KAISI30g 30bs momddals ym-
390 30L FoMdmdL; 03 dgdmbggzadan, oy dgbsbommgddo smdo@n Momg-
bmdMogo LsdmAL 3omoedolb dobogmal 3358, 35d0b LG JE MM do-
0098 96@ 03 gmGo@ol bLobgmbmeogdsl; 53 Godob bgMEMGada
@070 5J3b 3mogomgerabob (gamgdag, 8339)392Bwob 89@-bs3ery-
b0 0dm3g@Fommo 3mbsbymmdol 3ommandol 30bogMals d3s@msb.
390&0Gnmo LEGOYJG YOS FIMOME M0l go3M(39mgdamo gMabo-
&90d0,09b08 9330, 3MoboGMm 393358087330 s bbg. 3gHE0GYm Godob
LEOYJGMHodo god3mymygb 9.6. smdo ol JowEmogym LEMYI-
&b, 35306, HmEabaz 3mmobobogbymaw BzMomom @sdmRmdma oem-
300l 356 (33madL vgz00 LEM 3M0bgmsb dasbrmmgdnmo dmbsbymmds
5 35bmag gdmmon 560sb 3oroedol 8n0bogMmab 335830 do®s 3mmo Baboo.
dmAgomobgddo LEOYJGYMS. 83 Gdob LEEONIGNES godm-
0@bhgge Jobdo gfmo o6 Modwgbndg dnbgMmaomoal oo bm3dnl 3oMasw go-
b30m5Mg5ma 3MabBomgdal smbgdmdom, Mm3mgda(s Jobol gmm Bzmo-
mo Dm3ob bENIGALE YO sgsbo@nE dofMomae dobados Rsdofmammo
(byF.59). BmEGaEmmo  asdmbo-
ymxgdob Dm8gdo Medwgbndgxg®
LN LEYE 3ELE MM
dofomao 3sbob dofM(33mgdal dm-
39dL; 3bbgoemn dmdal doM(33mgdl
96m©gd96 BgbmyPab@oegob (g-
bmgcnbgdn), bmmm Jgoomgdom
B3M0mdo@(33mmmzgeb a6 9a5893L,
mdmgddog obobos RsdoGemmo -
dofomo  dobab. 3mMmgomabgdmo
LEONIG YOS  doGnmsps  30ds-
dobomy® 30mmdgddo ©d3M0LES-
gm0 J96930bsmngz0l,bdoMo

acsbogmomagdabsmgabscs ool o-
doboboomgdgmo; 93 §odab LM ]-

1P®.59. 3mOHRoMobYdMo bHGOYIHGH
GO ymggmogal LEYmIMobE- http://mineral.nsu.ru/educat/article/
o 306gdMngn doMomawo dobinb 16/index.htm

a569dgs.
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9.5 39L@AYBayma (39m3569Ma) §5693ab LEGYJGYGS

94bEEN Doy Jobgddo LEOYJG O MmO gmgdgb@gdol obgdo gsdmo-
ymgs: 3mmgodemo 453mbaymezgda (Rsbsbabbmgdn) s dobgdmngn do-
Bomsen 3sbs; doMomswn dabob bGMNIGNMs bdoMsw v3mgbl 3339mMaw
353mbs@m ©odm3ogdamgdsl Jobal Jodon® dgwmagbommdsbosb, sdn-
&m™3d 3obo Db gobbabdrgMs Jobolb dgaqgbommdol LEMGN gobbabmgmals
35056809, gdbEOENDogm Jobgdlb ImEnlb doGomsps bobgzmew 80bgd-
030 LEGOYJGNOOL dJmby Jobgdos 3o3M(3gmgdmmo; 83 dbGng gsdmboe-
3eoblb LEYm LG smuMo LEONIE NGl dJmby Jobgda - EmmgMaGgda
Bocdmowagbgb.

sgsbodaud LEONJGNOS3n Jobob domnsb dobol dgowaqbl Jsb-
359960 306gMamgdal baMaema (<1 33) 3MabEomgda (3ozMmmomgdo), Bm-
dgmms obsbgs dbmmme 803Mmb3m3al obdsmgdom dgadmads. o3 Godab
LEOYJG PGS doMomssm sdabsbosmgdgmos gdLG MM boma Jobgdoboo-
30b, 0330 Dmaxg® 303580bomn@ Jobgddns(s a3bzogds.

sgodmgmaoa  LEAYJGNMS odobobnosmgdgmoas abgon gym3obydo
Jobgdabomgal, Gm3madoy LagMmme o6 dga(30396 96853960 dabgFsemg-
30l BobsB0bb 3emgdlL. Jobo domosbsw doMomawn dobobogsb dgoagds.

ammdgmm3mAgomagm bLEOY]Gnesdn Jobdsdgbo dobgme-
mgdab 3mEGammmo Robsb0bb 3emgdo 4635t 39390 ma@ sGab BoMdmmag-
boemo dofoma B3Mamdsm(33emmgsb dobsedn, d30Mg DmBalb dgbsbommgdals
ob @obog®mzol baboon.

Re@gGodgr (30bgmod-mzedghe) bLEOYIEHs  doee-
ob 300353L MmBoBG LEOYJEYMab. Fobgsb goblbbzogqgdom, boboomwyds
3moagnmgmadal ggcm dbbgomo 633L0bgdM0 s aMdgm3MabInmo gmm-
3ol oM (33mgdom, Mm3gmms dmmMob bogMzg dg3bgdamoas mmogabol o6
306mgLgbol gMmgmmo doM(33mgdom ob domo saMgasdgdoo (byM.523);
LEOYIG NS ©Bsbsbosmgdgmoas BgMam- ©s LadommIsd(33mmzgabo
MEgcndgdabomgab.

@osdsbgma bLEOYJGNGL 068 9MLE (305 Fg3Lgdymns JemmEo-
&9000), 33480bmmo@nm, g3oem@om; dmagnmgmada Rzgymadmog Lembyy-
080bgdnmos; ©edsbsboomgdgmos edamEgd3gMms@memmo 398 sbmds-
&o 30m39bgdob BgdmJdgmgdom BmEIomgdamo dg@oemmamadgdabes
5 3g@&odobam@gdaobamznb.

goMommoomy®o LEOYJGNMS domosb gdbgagbgds LyggMmeo-
&6 LEONIGPOSL; 93 Go3ab LBEYJG Nl doMomawa dobs godmambgges
bzggmo boMmdmbsgdbgdal s@mbgdmdam, Mm3gmoa(s mM3oMgdemoas Semo-
30m3mobal Mo@osmafom gobmoggdnmo dmgimgdoom; dmagnmgmadgdl
dmmab bogMzg dg3bgdamos 3ommdbgbal BgMomn Bom(33mgdoms ©s do-
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3 x0mabgdm aMsbndgdbs o gMmsbodmm 3933580875330 Jdbal go-
336@ M0 dmBal nom3mGgymo gm®mdab  3GHobBemgdl (Lby®.68);
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0@om3mEmgae  Robobnbb 3mgdl  43balb sbggg 8gegzg gdbEOY Doy
30360 030-
& 39homdor (001) dodston bEmmo, (010) dodsto 3otao.
M gmoggo © dsgmgbob bgosdo-
0 56 sbobnomgdl.
Robo®omgda bdoMos 3gom(sal,
dom@o@onb, 39bzmzo@nl, 5358 080b,
bLggbal, MGG NL s bbgs dobgHs-
oo RsbaMogdo.
dg@Egmar dogmmzmobo  aobocs-
0l smdo@ndsz00lb 3g@obmds@men
Robo3gmgdol 3Gmi3qLL; 303g6gg-
by® 3Mm(39L9ddn - ommabodobe-
300L (3gmn@ods(309). bygFazn@odbe-
(300L 36m35L0 30 3Bmmobabsmgals

Ly©.68. 3oz mzmobo
(000 863069), 5MBOHN6 05 330M M6 0535b5b0smgdgmo 56 >Mals.

9omoE 0bBghggmhgbgoygmo dg-
http://pro-kamni.ru/mikroklin ) I 3o 306,30(:,0 6060[) 6.350
BozobggMo.

Rodmmdol afmado; RsdMmdol 3mmbg o33emgds 5-sb 19 °C-3c0y.

I3ORMEmgdoal ©33sbsbosmgdgmos gommbdowal, 3569dsbnbs s do-
396mb 3o6mboom dgdcmBmdgms. bdoMns 3mmabobogby&o dGRMdmada
M0 dodsmoggmagdom, 9.6. JogmHm 3mabyma dgbgHo - smdo@obs s 3g-
03mnbol 3obmbgdoon.

3936 3 gmgdol doghmymobo sMol 3gsgg o &@g 3933y Jobgdals
dmago6n Jobdsdgbo dobgMomo; obsmygdo dobgdowsb Godyma 30bgme-
™0 56 3Mbgdabomzal; 9@ odmmegmmo Jobgdnwsb - absnbgdabomgal;
33630905 d30mB0B M6, 3mognm3mabmab, 3356 (3006, oL YbMSB, Lo-
0356080156, 306mJLg67dmMsb s 353EBNdMEgd;Msb sbm(zns(3nado.

3o (3093056-658M0930560 dobrgmab d358 380 (3emsgnm 3emsDgdn)

39(30998006-65&M0mdnsbo 30bgMol 3308 9d0 (3emegomzmsdgda) 4dbals
169398, 0DMIMOB Mmoo dysto bbbamgdals Mogl, Gmdmal 3ons Bggzg-
dos smdo@n (Na[AlSi30g) o sbmMmn@o (CalAlxSiz0g). 3emogomzmsbdgdal
dgmagbommdada 13bndzbgmm MomEgbmdoo ymgzgmmgol dmbsbommgmadls
mEonmgmsdal K[AISi30g] dmmggnms (8-12%-3mg). dmagomgmodgda s6m-
ool dmmgznmob (An=Cal) 3Gm396@&mo d93(339mmdal dabgozom
oymxs d98mga 30bgMomy® Labggdaw: smdodo (N2 0-10), mmogmjmabo
(N2 10-30), 5bgbaboa (N2 30-50), msdmsma (N2 50-70), do@mazbodon (Ne 70-
90), s6mcMmn@o (N2 90-100); bmem 30¢3060b 393 (339emmdab 8obgogom agm-
3o 39039 (0mdo@0n, mmogmzmsda), badmsmm (sbwgbobn) s gydg- (me-
3Eo@MM0, d0@mzgboGn, sbmEmmo@n) Lobgbbgamdgdaw; dmognmmodgdol
360bEdmnbs(300L Ggd3gFe@MFs 30MHEe30M3MMIMM (3099 M 30 -
mgdsdns 39003 960mmdsbmeb, 3gMdm, dgogg dmogamimabgda as30mg-
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b0 385 933gMsGmEmmos (1100°C) ggedgbaobgbbgemdgdmeb dgoayg-
dom (1550°C). 3maognm3mabgdn domnsbsm 3M0bEOm©gd0s6 &Mozmaban®
LobEgdsdo s 0g30maMgdgb LEMMIYMbM3sb, BoMREEELYdM, Dmaxg
33300M0@ bogMdgmgdym, nomdmmgnm, 3M0dInmo 0golb 3GobGe-
m9dL; a3b3gds 3MLBMMn BmMIob 3o (33mgda(s.
3mognmgmodgdobomgal  ©adsbobosmgdgmos doMGogo s  3mo-
LobogDNF0 eIMBMEZms, MMIgma(3 3oMZd© 5033063985 do3MMb3M3do
33930bsb. 3GAMdmal 30bmbgdnsb dmognmymsebdgdda gobznmatgde-
05: 5300l 564 bemEBsemFn (393HRM3mal mgfmda 3gbHab bLodMGyob
3oMnMd0s), 3oMbdonl 869 doMsomgmaa (d98GRMb3malb mgmda sGab
m3gmndg 3MabBsmmamegonmo gmdo) s 3gMozmnbal (393MRmdzmal
0gMdo 300l doMmmda 3MabGommamogonmo mgfmdolb ©s dggb dgdMmab
LdMEBYgdn) Gndal 3MRMmgda. Bogdnm Jobgddn FoMdmdL semdo@ Mo 3o-
bmboom @sdMAmMdzms, bmmmm 3g@sdmmggmm 45658d0 - 3gMngmabyma 3o-
bmbom. dogmmbgm3dn 33mggzobsl 3gegg dmognmgmabgdo asdmambggnsb
dg3cmBmdzemals 8Msgamo bgMamo dmmgdoo, 85306, Mmogbsi gb Dmemgda
39dg3mogom3mabgddn go30mgdom BaMoms ©, dofMomdEs©, MMboon-
30005. 3m330m3mabgdlL sbobnosmgdo bmbsomyMo vg9dmmgds, Moz godm-
0bo@gds dgagbommdems (330mgdamdadn (396@Mnwsb 3gMoggcaanls do-
domogmagdoo (mbzomosGmon) 56 doMadom (Hg39Mgb@mmoa); dg33mab
36m©9 9000056 ©sdsbsbosmgdgmos: bmboy@odo (semdo@ob, (3mabo@ab,
3om0@abs s LgMozo@ob d0bstgzgdom), 3G960@0n, jommabogn ©s Lbg.

semdn@n Na[AlSi30g], §03mnbya

m3Bogygcdao omgzobgdg-
80 Ng=1,539, Nm = 1,531, Np =
1,527, Ng-Np = 0,012. m3@&0n 3o
mOgadosbos s ogdomo (+),
2V = 84-78
H= 6- 6,5

B gool NRgOmEsb  ogof®  ©s
dmemgbm-dmsoby®mdoy;
dmoggdo  ggems,  bymabgde
399g30M35009.

gmmdsr gdbdygdogm  Jobyddo b6, 69. oML 3MOLHOMYOOL GBS
35630006 gdmos  gohgznGobgd- https://upload.wikimedia.org/wikipedia/com-

M0 > bogMdgmgdgmo - 3G0bdqy- mons/9/9c/Albite-182763.jpg
o 0gfolb 3Mob@omagdol Lobom;

0b@OYDomm s 3gBedmMgnm 4s6gddo - admIg@Mmomma gm™3ob
2309358 g00b baboom. bdoGsw Jdbol 3Hab@omms pmnbgdl (by.69).
& 39hs@mdasl bEymmo (001) d0dsGo s (010) 80dsGon 3otan.
Mgmoggo © doagmgbolb bgmsedoma domnsb bLyb@o.
BobotMmgdor bdoMos 330M(30L0 5 9939bmEMm B0bgFMaomagdal (o3s-
&0d0, (3063mb0 ©s bb3.) RsbsGomgda.
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dg@3ma Ig@obmdogmo 3Mm(39bgdob dgogas aswsewal bgHoso-
&do, 3036m3m06dn, 565 (303d0; bememm asdmagzo@golb 3GMm3gLgdobal

- 3omonbo@do.

068 g ygcmgbiogmo dggygmgs oMzggma Gogob Gabo, og-
00, Bmgx g ygoomgmo.

hogdmmdos: ofndo-(010) dndsmom 27°, (001) -obs dndsmon -4°-

d3ORMmEmgdol gemmdb 3mmobobogda® 3GRMEmadl - doMomsws,
smdo@nbs s, 013300050, 3960 3m0bol 356mbgdoo.

dbagogbo 3obg@omgda: 303Mmbim3ddn smdo@n dgadmgds va39-
Gomb 3306390, bgygmnbda, 3mOEogEMNGLS s 56gDnbdn; semdado
339630056 go6Lbgoggds MMMgMdasbmdboom, @j3ghomdal sMbgdm-
0o ©d goMs@gbob dohg9b9dmol boonom; bgygmabobegsb - mg-
dosbmdom, gome@gbob dohggbgdmal Lonwom, doM(335mms BmEIoc
(69x9m0bo §860L LEME 3MMbm3zsb s gd3bgmmbs BMEMBgdL) s 3nm-
33060 Rodmmdal 9539d&0m; 3mMogModnbsogsb - dg33mal 3Gmewd-
9000 (3mM0gMm0@0b 35330l 3Gm@nJ@qdos Gom 30 s Jmm@ndg-
30, smdo@ob - bgFan@o, sbse(3030). s6gDNBNLOESE - 3o qbal
30R39693mab Lowowoo (s6qbabol goMmse@qgbolb dsBgz9b939mmn 8@ 0s
396000L dombadol goms@qbol 3oh3969d9m Dby, smdo@ab - bs3mgdo).

39303 gmgdal smdodo, Mmamt 3oMggmapn 3s3dnMn Jobdsdgbo
dobgMomo, a3b30gds Gy aMsbn@gddn, 3933580@gddn, 3¢s39
bodmamm dgagboemmdal 0b6@ENDanm s gdbEMNboym Js698dn o
Bysmdggds 93maymdzgzob gudg-3Gmwnd@gdda (b3omadgda).

madmsmman— Na[AlSiz0g] (50-30%) s Ca[Al»Siz0g] (50-70%); 80 3emabyo

m3Gogydo ogobgdgdo: Ng= 1,662-1,572, Nm = 1,557 —

1,568, Np =1,554 —1,563, Ng — Np — 0,008— 0,009.

M3§0 3050 MHMgMdnsbos ©s amgdomn; 2V ssbmmgdom 902.
H=6-6.5

% 96 o0l dmogdo Rugems.

B m &3 a3bzogds oomImGmgmo, Bomgodobgdo, bogmdgmgdmm-
360bImo ©s, 03300000, 0DMIgGHoma 3HobEomgdobs ©s dogmm-
momgdol Laboo.

& 39ho@mdor (001) s (010) Bndstron Lo, (110) 80dsfom sMabmyema.

B gmoggo: bsmgmo, dbgmow dgbedhbggns dogmgbal bgwsdamo.

Robomomgdoa: bdofmos Bommdbgbgdal, mmogabal, s3x0dmmgdal,
3396(30b, 03580@0b, MyGomab, dogbg@&oGol s Lbg. dobgHomgdals
Robammgdo.

dg@agmol 3OmEN]Egd0sb smbsbndbsgns: LmboyMado, gdom@no,
(3m0D0G0, 0133050050, JoME0boG0 S Jom(308)0.

068 g ygcgbiongmo dggygmgo 30Mzgmo Gogob Gabo @
»goo.

3ERMEmgdoa 3mmabobmgdyMo - dofomaae smda@al 3obmboo.
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dbgogbo BobgGomos 30630, BmImabogsb mg@dnsbmdoo asb-
bbgoggds (339630 M3G03NFow gMmnmgmdnsbas).

3336 3 gmgdol oMb GodyMa doa3dsGmagbno s 398 edmMgmag-
B0 dobgMomo; GoMomE 3030 (39mademo s dmsgstn Job3dsdgbo
30bgMamos g31dgdogdn® nb@mndomm s gJbEMbonm J569330 (go-
36m, BeMo@0, d3bamE0, EMMM0E0, 05dsbo s bb3.). oMmmmeu go-
303929 80bgMomms xaaab 80gggmgbgds vbyzg 8g@edmEagm
(89@985b0@qd0) Job69330(3 - ac5b65@ 736, 30MmMdLgbgdmab, s3ggndm-
9dmab sbm(z0s(30590.

sbmmanGa — Ca[Al»Si20g], 80 3mobyn

m3Gogygdo ogobgdgdaNg =159, Nm=1,585, Np = 1,5 77; Ng —
Np= 0.013.

M3B039Md0 mMEgfmdnsbos s Mefmymagnmoa (=), 2V =77°.
H=6

3 96 o0l dmogdo nRgems.

g m&mds dofomosem BamImmagbomos 0bdm3gGHoymn  goMomeam-
Bo@M39b0 3Mab@omgdol Loboom, 0dgosmsm 030msMgdL 3M0bINm - C
mgmdob bLbgMngom bogMdgmadaym 36abEomgdl; a3bgmgds dobogymo
5 3M3LBbmEM0 BmMmIol s36 9958900l Loboms(s.

& 39homdasr (001)80dsto bEmmma, (010) 30dsMm sMsbMma.

G gmogqgo 33370600, babdo dogmgbal dgosdomom.

I3OBmdmagdol 3mmabobomgbymn o6 domG0g0 (MMnbongnwos).

Robomomgdol sbsbosmgdl mmogobal, 3mabmdnmmdLgbol, dsa36g@80-
&ob, 83580@0b, (306 3mb0b, Lezgbob s d30bgemals Rsbotmgdo.

dg@33gmo. 3g@edmmgmmo s dg@&obmdsgma 3Mmzgbgdal bgdmdg-
098000 SbmEmoG0 0(33emgds bLmboyGodom, gdopm@om, 3mododom,

3oMmabo@om, 3oModmbsdgdom, (39mmoaomgdom s bbg.

0b@ g ggmgbiogmo 33033630: -Nmaoﬁ)mmengaanﬁ)gg-
o Mogol Hbo s mos yzomgeo.

dbgogbo 3abg@omgdo. domnsb doogogh dnBmgbn@l; domn asb-
Lbgoggds dbmmme LG MedmMoGmMoymo dgommgdol asdmygbg-
dom oMol dgbadmgdgmo - 390dm, 0dg@bomm bombggddo aomwsdg-
bob 35R39690mal gobbodmzMom, M3 ognco magmdmasdmEobo 3mmbob
30bm3z0m s bbg.; doogogb 339M(3L, AMImMobagsb mgfMdnsbmdom ws
306058 9bol 35R39698mals Loowom asbLbgsggds. badsbomdmangoas,
3 sbmEm0@nb 393339 Jobdn 3396 (30 M0 30l o a3bzwgds.

3336 (9mgdol sbmBmodo bsgmgdo a036M(39mmgdamon 30bgHamas

3ognmgmadgdol Na babgbbgomdgdmeb dgosmgdom. ol 560l sbmom-
Bo@nb doMomswo Job3sdgbn dobgMamon; azbzogds Bgfown JobgFamg-

b0 300056 B1dgob@mnbogm ©s gdbEMNboym Job9ddn, ndzosmaw
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ae@Moxdg Jobgddn s aMsbamod o goiogbol 898 edsbn@qddo
- mMomm300mgbgbgdmsb, 3maobm3nm]bgbgdmeb, mmogobmsb s gMs-
6@ 9dmb sbm(z0s(30530.

29emI3s§mo@gdob xazmao

Rg9erd3s8momgdo, Gmdg 30bm3col d3s@qoobogsb gsbbbzsggdom, 3o9-
doboon gonxgMgdgmo dobgMomados. 35dnb, Mmegbs GMd&g 30bwgmab

33589ddo Si/Na s Si/K dggo6mgdoms edmzogdamgds Gmeoas 3-0b, g3g-
mEAd35&M0©gddn gb Mmebsgemmmds 36nd3bgmmabo 3(30M©gds s 2-b o6
1-b 9EMEEgds; BomAd3sGmowgdal xanxrol dobgMsemgdas: 6gggmabo,
bmdgebn, bm@smo@o, 30b36M0bo@0, mgo308)0; domasb gamomm as3M(3gmg-
35 073L bgygemabl s maoz0@b.

69939cm060 — Na[AlSiO4], 39]bogmbaen

m3@ogydo omgobgdgda Ng=1,529-1546, Np = 1,526-1,542, Ng
— Np = 0,003—-0,004.

M3B039Ma© gMomgmdosbos s yofmymggomo (-).
H=5-6

3 g ®o. dmogdo Nxgems ©s asdggoMgsmyg; 0dgbl dmaMog g3gMgdl dg-
330l 3MmE]@gdob sMbgdmdol dgdmbgggedo. dmaxg® mocddal
0dMG M0y mos.

g m &Il 3mab@omgdalb Loboo 0dgzosmons. Rzgmmgdmng, aszbzogds o6-
3gmsmatn (JLgbmBmGgmmo, semm@Emomdmmgmma) BoM(33mgdal
Loboo. n@nmamﬁcg@@n (93390M>mM0) Bm@3gdn, doma sMbgdmdals

dgdobggzedn,  BomBmeaqgbo-

mos  bgmao®Ogogmasbn b

do@ngn 3gdbogmbyfo 3Mo-

b330l Loboo - LEmE 3mobm-

3960 ggom@agymo b gg3b-

3nobmgabo gobogn 33gmgdom

(by®.70).

G 3gho@mdo of sboboo-

098L 86 domnsb Lybo (1010)

dodothon.

Mgmoggo @ JoaMgbob

Bged0Ma 56 5g3b.

BoboMomgdo: osdabs-

Losogdgmos  gaoMabals  bg-

dbobgdmmo 3Mob@omagdals

: Robomamgdo.

bY®.70. 6gggmbol 3MobHMWO (DYNOO), dg (33 S30MIQ g~

dmemmBoho (8030) https://e-rocks.com/item/ Qob BaQOmObaO (60@600—
mnt31779/nepheline-schorlomite
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moomo, Gm3bmbo@on, Gomogbodn), sbsm(30d30, bmwsmogdn ©s 3o-
6360b0&3do. ndznomo, LgMoin@dn, Iqbimznddo s Fom(30830;
Bmaxg®, bgngmabol botg by, 3ommabogo s gMabs@n Abrpgds.

068 g ygmgbionmo Jgggmgs: domosb @sdsmo - 3oMggmo
Mogob - Mba.

Fod®mdo: Lbmeo.

3OBmdmgdo 03300000, m0mJd0lb o6 sbsbosmgdl; bmgxg® ogmgbl
BmbomM 50bogmdsb.

dbaogbo 30bg@omgdoa dmogndo bygygmabo domnsh dosgsgl:
33903L, mAOM3madL, 935@0@L, 3MONgMoBL s smdo@l; 3396 (30-
Logob gobbbgogmgds @odsmo aoMEadgbobs s mMTogn goMmmsdgbol
booom, M3 039Mo 6ndbom ©s dg(33mol 3MmEYd@gdab s@bgdmdoo
(Bgngmobo 3356 (30096 gMmoE sMobMmmb g3b3wgds). MMM 3msbobs-
356 - 3M0bEdmms mMIom, ghmmgMdosbmdom, dMmAmdmadol sMoM-
Lydmdoo s LBEMMN RodMmdoom. 335@nB0bogsb — sdsmo goMmmadg-
bol 35R39690mom s bogMdgmagdygma 3Gab@omgdal sGoMbgdmdom;
3MOE0M0GNLdsE - 3MobGomms gmMTom ©s sdoma mMdsgn go-
0058 gb00; 3md0@B0bagsb - m3@n3nc0 mgfmdasbmdom s &j3ghomdal
ndmbmmmdaom.

393M39mgdy; bygygmabo sdsbaobosmgdgmo obdsdgbo dobgMammas
&G 3ogdobom gomeMadgdyma Mmams 06@mdogmo (bgggmo-
b0sbo Logbo@gdan), aby gdbEGHNBonmo (Fmbmmomgdo, Gguc0dgdo,
bgngmnbosbo 3mGmgamndo s bbg.) dsgdnma Jobgdabomgals.

mgoiodo K[AISiZ;06 ] 390060, §g@fogmbama
903080 560l odmmymmo JobgHamon: 620°C §933gMsG Mol bg-
dmo 3MobGomegds 3ndaem bLobEgdsdo; 620°C §gd3gHe@nmal Jggdmm
- B9&Mogmby@da.
m3Bogydo mgobgdgdor Ng=1,509-1.511, Np=1,508-1.511,
Ng —Np= 0,001;
M3G03nM0 gMmnmgMmdosbos s @a@gdomns (+); 2 V b6 boghHome o6
5930 96 dogmnsb d(znfige.
H=5-6
3 9 6 0: dmogdo LEYYmMosE YPIAMS.
gmmdo Rzgmmgdfing, azbzmgds @Ma3gimool gm@mdob 3GobGomg-
3oL baboom. dmogdn sz0ma© asdmn(3bmds 3mdMmagamgdamo s Mgo-
3Nobmazabo 3390900, s 0DMEGOHM3Nmmdoo.

& 39ghomdol domosk byb@o (110) dndsto.
Mgmogyo © dsgmgbolb dgosdnma dgmdRbgzgmoas; omdge Rebomog-

30l 0Mbgdmdal dgdmbgggada mgazo@n s3mgblb 333906 YoMymyom
(9m0gRb s bommow gs8mbs@m dogMgbol Dgosdnmb.
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Bobomomgdor gbgem dgoisash 3omm]bgbgdal, 8oabg@n@ b, gmm 3o64-
0 30bobs s bbgs Rsbommgdl.

39 (33 50303 033705 5 350l 8bsem (30330, MMM 3msbdo,
LgFoEo@do s bLb3; assab gbggzemmanzn@da, Mmdgmoar, cogalb
db@ng, 6oM3mMaa9bb BLgzEMIMMBMBIL s dgEagds MHmmmsdal,
bgx3gmobobs @s sbom(30dol bomggnbogsb.

06O ggmgbiogmo dgggmagoe: domosb odsemo - Indo bocs-
0LgMoEsb dogedwy.

3ORMEmgdoal sbsbosmgdl 3mmabobmgbyma 3GRMEmgdo.

dbagogbo 3obg@momgda: domosb gdbgogbgds bLmoamadl, bmbg-
obb, MmBmgdobasbsy gobbbgagogds goMma@gbals domama dohggbgd-
0o > IMRMdmMadol sMLgdmdal dgdmbzggzedn 3mmabobogbm@mm-

doo. obam (3080l S (39Mm0mgdobogsb - JoMzzomms Mmoo, ©
8650’)6@3600).

39303 9mgdal mgoodo 0dzosma dobgMamoas; Godnmn domamBg-
339G o dobgHamoas sbamasdmms &g gdbEOdogm - 339-
(30L EggBoE0GL 3Jmbg Jo69ddn; 580@mA3 magn30@0 sGSbEMML 3356~
(30056 sbm(305(305d0 o6 a3b3gds.

B9d gm0 (Igemsbmymsemn) dnbgmscemgda (dg@d. uélavog — dogo,
36gmn) — g98mamMRgznsb dogn dgggHommdom, Mg s Fe oo Momg-
bmdoo d93(339emmdal aodm; Mommabmdfngo mzombsbMabom sanmb
ModmdL mgogm 3o 8abgMomadl. o3 xameyal 3abgfMomagdl dag-
31036985 mmogz060 (GmOLEgMH0E-go0smo@n), Mm3dymo ©s Jmbm-
3mobgmo 3ommJbgbgda (9bbo@n@-303gMmbE 960, omyLowa, v33080,
3ogmbo@0, 9306060, ga0606-533080 s LB3.), 5dx0dmmada (Rzgmemgd-
6030 5 33DomBNH0 Mdo@ymoms, Mndg3080) s Jombagdo (dom@o@o,
Inbgmz08)0).

mgmanan (gmﬁb@gﬁn@n, g;onoqm@n) x3990

m0g0bol gamaolb d0bgMomgdo bomdmsomagbl dysma blbsmgdalb vbyzg-
&0 Mogob gonms By3@mgdalb — gmEmLE MG LS (MgrSi04) s Goosmo@ ol
(FezSi04) 0dm38mMggmem boMg3b (FmmbEgMmogo 3MabEommgds 1890°C-dy,
Bo0smo@o - 1205°C-g).

memngz0bo (3gGH0m@oa, JHadmmagn) (Mg,Fe); [Si0s], mGormEm3damo

m3@ogygco mg0bgdgdagmabdgmodo
Ng = 1.670, Nm=1.651, Np = 1.635, Ng-Np = 0.035.
SSRTeRTulelicNel
Ng = 1.875, Nm=1.864, Np = 1.824Ng-Np = 0.051.
2V o(33mgds 47-84°-bg (36033b69mmgbom 0bMmogds gonsmo@ ol dmeg-
3mmob Dol 398mbgzgzedn).
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M3B03Moe mMmgmdasbos s ©s@gdoma (+), s60dmEOHM30gmos;
m0306dn goMse@qbol dohz9698mab Lo nEsE Mol sdm 30g-
dmmo M3060b dgd(339mmdadyg, Mo s0bobgds gofms@gbobs s msgo
30MEs@gbal 360d369mmdgdals Lowowggdal BHsDY FMMLE MG 0-
56 Bonomn@sdeg - M30bol Momogbmdmngn dMmal dgbsdsdabac.

H=6-7

3 960 dmogdo gygfms, 363567, dgadmgds aymb dss0 ygzomgmo, M3o-

Bob gobGamo 393(339emmdal godm.

B ™M O3S ©38obabosmgdgmos sMabBMG0 3MabEommafMogammo gme-

& 39homdosr (010) 3ndomon sfe-

M gmoggo bsbosmpgds domamo

Robo@mmgdo: b3oMos JMm3o@oal,

30l dmIMmgzomgdaemo - dgdmmemmdamo 3ogdab dmbg g3gbm 3Gab@)e-
mgd0; doDomEBgdbe ©s mmgo-

&gddo agbggds bogMdgmgdanmo
d0306s30mo (by®.71), Gmddm-

qoemma  0gfMol  3M0bGomgdabs
5 oMabbmMo  gm@3al  dogmm-
momgdol baboon.

LEgmo  (06@EYDoygmo  Jobgdols
me0g0bL @ 39Romds oGs 593L).

Mgmoggom s 333gmMa doafg-
bol dgsdnfom.

3536980&0L,  935@0dob,  gym-
39060 3abals  BogMmbgm3mmao B®.71. ™E03060L 3HobHoo
6060(*/707360. http://www.edgarcaysi.narod.ru/olivin.html

d g3 3mo. mmogobo 56 560l 3aMaen 3nbgfMamo; Mmamms domamEg-

33gGe@yma dobgMomo, sgomo gd3980gdecgds  gedmazn@ 3ol
36m(39b9dL; Fonmnsbow 96 BobommdMag Robs(zgmgdymos bgMm396Eo-
boo s Gomzoo. gdbEOYDamm Jobgdda (dodom@gdn, EmMmgHndgda
5 bbg.) mmogabol 3g(33mab botg by Rbrgds Boaby@odo, dom@o@nb
3basgbo baMmnbyabggdo, dmbomsmm-Mmbn — yo30bggma dobgFaemg-
b0 — dmmoban@o s 0ababodn, ds3boydal d93(339mo0 dmbEdmMo-
mmbo@ob xanxzob mobolb 806gMamgda (b3gd@n@&gdo) s do3bgbo@0;
Bmax g mm0gz0bol 3oMdgdm sngzzaMggds mmadymo, 0dgnsmsw, dm-
B gmobyMo 306mqLgbgdobs s 53gndmmagdals Mgsdzomoa go@bgdo.

06 g xygmgbgogmo dgggmgs: Ngdstmmd ghomdo — dgm-

g Bogob Boogmo, my@xa, 363569; Nm —3gmeg Hogol yzomgmo, go6-
obggmo; Np — 3ofMggmo Mogolb Myybo, Imygomsem.

hod®mdo: Lbmo.
3OR M magdol 0dzgosmos.
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dbgogbo 3aobg®omgdol mmagobo domosb dnsgagl 3mbm jemaba
306mgLgbgdl; domgsb aobbbgegmgds 3Mab@omgdol gm@mdam, 3ghs-
Mol 3DoMgdal sGaMmbgdmdom, m@sgn aofsdgbol bowowoo, bLbm-
60 RogdMmbdoo s sMdLAYma §39hs@mdom. domnsb dnogsglh gdom@El,
MmMBgmboz sbobosmgdl sbmBsmoy®o nb@qgMygmabzommo 3gxgMmzs,
LEgmo G3ghomds s dgzzmolb 3OmENJEgdol sMombgdmds; dgo-
dmgds sa339M0mb d9b3zmgn@do, Mm3mabmgabsi @edabsbosmgdgmos
Jofmmzgebo gm@3gda, bEmo G 3ghomds s 3oMmEaEgbob Ladsma
3609369mmmds.

393603 gmgdol mmogobo oMol Godyto dgGodmmmmagbyma o
3030 bo3mMdmdol 80bgMamo; 39@s8mMgmagbn@no mmngabo o-
dobsbnomgdgmos s3xgodmmagmdn s amMsbymodymo goiogbaol Jo-
bgd0bomzal -3om308meb, omuboEmsb, Gmmam3oGmab w©s Lbgs
30bgMomgdmab sbm(30s(30530. o33 BomImdmdol memngabo 560l
dmagatn  Jobdsdgbn dnobgFoma mm@mogndg dgmggbommdol 0b@-
Gdogmo ©s gdLb3mmbog@o (Enbodn, 3gHoom@odon, 308dgMmodno,
&OMJ@mmodo o bbz.) Jobgdabomgalb. 8gmMgbatabbmgseba 806gme-
m0d g391dgdsbgddo.

3n0mmgbgbgdob xazaan

306mgLgbgdo 436056 (339mgdon dgagbommmdal MMIdmma s Imbm 3mo-
byGo dabgFomyma Lobolb nbmImEgym Gogqgdl ©s 3HabEommjodoyma
LEOYJG N0 Lomazondygsbadsmagsbo Gg@megomal dgbzzobgdm dg-
&obomogo@gdob xanxnl 8093003696006, 30mgLgbgdn, asbbbgeggdym
Lobgmbosdo ©s3MabEGomgdal Bonbgosgem, babosmwgdasb dbaszbo gaba-
3060 030b98980m © JodoyEo dgeagbommdom; 3oMmdbgbgdal gameal
30bgFomgdobomgnl, dsmo dabogsbo LEEOMIENMOL Md30LgdYMgdowsb
353m3Enbsty, odsbabosmgdgmoas Bog@mdgmgdmmo, 3MabIgmo 0gMab
360bEomgda - gobng gMomadn LEmM MMbmzsba (Momddal 330G Mmo)
ob M35 390bmgabn gm@mdal 339mgdom; sbsbosmgdo bLEmma & 39hsmds;
&3ghomdal 3bamgdlb dmmal 3nmbol Loowyg dgewaqgbl 87-93°; dsmmgals
0535b5b0dMgdgmos Jomamn EaEgdoma Mgmogxo ©s 33zgmme gsdmbo-
&emo dogM960b Dgsdnma. 3ommdbgbgdo Mm@Moxdy s i3¢dgdsbgdals
dofomao Job3sdgbo 30bgMamgdns; 3gmmgbamobbmgabo dnbgfmamgdal be-
b0 3mMBObagmMdg6 Ladamm ©s 3gsegg dgagbommmdal Jobgdda.

mAnmGEm3dgemo 30mmgdbgbgda. 306mdLgbgdal 3 Kxamnlb d0gzmcm3zbgdes:
96LE9G0G0, dEMbboGn s 3039MbEgbo.

36[)@0@0@0 Mg>[Si;06]

m3Bogydo mgobgdgdoa Ng=1,658-1,788, Nm=1,653-1,770, Np =
1,650-1,768, Ng -Np= 0.008-0020. m3@&0396o@ mGmg@dasbas; @owgdo-
oo (+); 2V = 60-90.
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H=5-6

3 9 6o dmoxydo nRghms.

g m&m3ds dogmmbim3do 336300908 BoMmmmpaMgo@mazsbo s@sbbmma do-
M(33m9d0L Labom. Dmgrgd 3390M@mn ob Mgs3mmbmagsba 339m0b
dmgmg 3M0dIPmo 3MabBomgdal Loboms(s.

& 3gho@mdal ghomn o6 mGo dodsmomgdoom; (110) 30856 LEmo,
90°-0560 3m0bob dobrmdmmdsdn, dsDomy® 339093dn (010) s (100)
308560 dogmnsb bnbo.

G gmogqgo dbsbosmgdl domamo Mgmogxo s bm jmosbo - doggbol
bgsedoo.

Roboogda dgozo3b 3ogb9@0@0b, 935&0G0b, 339G 0bs @ g 3o-
By&0 d0bob Rsbommgdl; bdomos gobnm-mbggomn RobsMmgdags.

dgggmo: gbbBsGNE0 gosnlb LyM3gbEnbdn, LEMmo KLygzEMImM-
Bmbob BamdmJdboo (dsb@0@0); dgadmgds goegnalb Gom3do, sdg0-
dmendo (gMomo@n), JrmmEodgddo, 3sabg@n@do s bbg.

dmgmgdmmoddor gbbEogoBob dgggmam Lobgbbzomdgdl sbobos-
®9db LybG 3mgmdmmadda: Ng - 363569, Nm - dmygomsmm-ygoz0b-
#odg, Np - gofobegm-yo30bg363wg.

0689 ygmgbiongmo dgggmgo 30Mzgmo Mogob bogGobeg-
M0, mgoMo.

hod®mdo 3oMpsdnma. gMhomagdo - §3ghsmdal mEa Lobgdoo ym-
39mmgob odmggs RodMmdol 0M0d g3948b.

3ORmdmagdo adgosmons.

dbgoglbo Babgmomgdo: domnsh dosgoglh 3037MLEGALL, ©33080U,
©omdbol; 303gMLEgbabogeb gobbbgegmgds mgMdosbmdom s m3-
&0gnc0 60360 (3039MLE 960 MmEMMgMdnsbn s MoMmymazomn), bybGo
3gmd@mob3om; 3mbm 3mobymo 30mmJbgbgdabogsb - sdsemao mEM3sgo
30658 gbom, 39ME03om® gMHomdn 3ofpadomn hoMmdoo ©s 0bdg-
89O 906300 sdsmo dgugMzom.

3936 (3 9mgddl oMol ndyMa dogdo@magbyma dobgMomoa. 9bLEGS-
B0&0 ©3dsbabnomgdgmos 3ogbogdoc domsfn ME@Mogndy s GY-
dg0b@GmmDonmo s 9dbEENBonma Jobgdobasmzgal (3gMoom@ 0@ gda,
306mmdLgbo@gdn, dobom@Bgda, asdMmmbmMogo s bLb3.) mmogzobmasb,
3mbm 3ol 306mdbgbgdmsb, Grmmam3o@meb s yydg- 3mogam 3-
mobMdb sbm(zna(z08do.
39@o8mBgmanbymo gbbGe@ngo gzbzwgds 3mbEod@no 3g@odmm-

50D30b Jobgdda: Mdommgdda s b3ecbgdda - Imbmgmaby® 3ommJbgbgd-

036, 3mog0m3mobgdmab, aMobse@gdmsb sbm(zns(300dn. 0dgnsmaw a3b3009-

ds Mganmbamo 898edm@mx0bdal aMobamodn@o goiogbob 30l smaym

50gdmgddo - @omPLoE™MSB, gM8bs@gdmab, dmegom 3medgdmeb, 3356 (30056

sbmzna(3053o.
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303366@350 (Mg, Fe);[SioOg]

m3@ogyco mgobgdgdoa Ng=1,683-1,731, Nm =1,678-1,728,;
Np= 1,673—1,715; Ng — Np = 0,010-0,016.
M3B03Mo MmMmgmdnsbos s gafMymeynma (—), 2V=48-80°.
H=6

B 9o ©IM30qdmmas 3060l d93(339mmdsdy; M3060L 398(339emmdabs
Ol 3mbdy yogobygmMa dgxgmgs acmm 0b@gbbonn brpgds.

B m &3S ©dsbsboomgdgmos 3H0D3nmo, omzo@abydo; bdoMaw sts-
LEMMo, IMIMagomgdyymn s3Mgas@gdo.

&39ho@mdo: (110) 30356 Lodysmm; &3gho@mdol dbsgdo 0339~
0gds 87°-0560 3momboo.

M gmoggo bsbosmmgds domamo Mgmogxnom ©s 3339, dogmgbols
Bga30Moom;

Robomo gdo boMow dgnzo3b G3ghommdal dbamgdal asbbzmog aob-
a3 93 0em3q608)0b BzGomaamgodmzgseb Rsbscmmgdl.

dg@3ma 3039MmbEgbo gowswal LyM3gb@nbdn, Gomzdn, GFMgdmmoam-
do, JenmE0@gddn, 35369808 30; 0dz00me@ domBo@dn s nabalo@do.
94LEENDanm Jobgddn 033063988 M3s(3080dd(300L 3GM(39b0, 396~
dme, 3039MbE@9bn 3060l DgEadnmdg Jsgmmasb dgbgdabsl gows-
0l M3060b gobgabs s §3g796a30L goddgnmgsemyg bogmagmgdsada.

dmagmgmmobdor bybdo - mos 363567, 3mBomsmm 56 Hba yogabezg-
&0 (Ng), o0s dmygomamm-363569, dmygomamm 56 Bomgma (Nm), mos
3960 0bggmo, dmBomsmm-ygomgmo, Ggbo Boomgmo, mos 363569 (Np).

0b6@ g gugmgbisogmo dgggmage 3oMggmo Gogob Gnbo-dm-
bo(30bgAM-yznmgmo boGnbygoby@sedwy.

Rogdmmdo: ULbmMn - 3oMesdomo- §3ghsmdal LodMEyolb doMmmd
FGomdo. 8 39hs@Md0b LodMEyob obfmam FMnmgdda RsMmdal Jmoby
060d0s - dgodmygds dnsembomb 10° (bmgx g 35°).

3ORAmdmagdo adgosmons.

dbagogbo dobg@momgdos sbpsmybogo, gbbEsGoG0, o33080,
m03060, Lomodsbo@o. 6N baBobogsb 3obbbgogmgds aomwsd -
bob domomo dohggbgdmom; gbb@odo@obogsb - m3@ngnco bodboo,
53308005 5 B0@ob-533080bogsb - Jomamo mMdogn gows@gbom, 3o~
33060 RodMmdom o ©sdsmn ab@gMxygfabzonmo dgggmgzom; memo-
3060b0g56 - odomo mMFsgn gos@gbom s dgygfammdom; bomads-
60@0bogsb - dom(33mal Dm3gdom, adsbsbnomgdgmo §3ghsmdom s
305mn MmMJogn 3omsdgboo.

3336 3 gmgdol 3039MbEgbo o0l do3308magbmdn s dg@&sdmEgm-
396960 0bgGemoa. dg@&sdmEmnmagbndo 303gMbEGgbn GoMmmu aog-
M(39mgdnmos Mganmbamoa 398 08mMmxaddob aMsbamo@nEa dg@e-
ImOx50Dd30b 969830 - @omRbomsb, gMmebs@gdmsb, bomodsbn@msb,
339630056, MBOM3medmsb, 01d300ma©, 38x50dMmMmgdmsb ©s dom@nd-
056 sbm(305(30090. JoadsGmagbmmn 3039MbE 6o BoMmomme go3M(39ma-
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o dobgMamons @B Madabo@qdbs s g9dgdsbqgddo - mmog06masb,
96L&SG0Gb, FMbm3moby® 30cMmJLgbgdmseb o gMdg-3maogam 3-
3Dmab sbm(z0o(300d0.

dmbmzmabyMa 30mmdbgbgda. 3mbm 3mabnfo 30Mm]bgbgda, GM3dem
3060mdbgbgdmob JgmoMmgdom, GoMmm aog3M(3gmgdom s dobgHsmms
3IFog0mxzgMm3badom gs8mamBggs. abgMomos o3 gamab d0g39cm3b69d0s:
833080, @omgxbowo, 39968963080, 30gmbada, ga0faba, gaomab-s33080,
9909080, bL3mEYdgbo.

038080 (Ca, Na )(Mg,Fe2*, Al, Ti ) [(Si,Al),0¢].

m3Gogygdo omgobgdgda Ng=1,688-1,761, Nm=1,670-1,741, Np=
1,662-1,735, Ng—Np = 0,018-0,033.

M3B039Md0 MmM@gMdnsbos s @ogdoma (+); s60dmEBHM3ngmas; 2V —
54—62°, ¢ : Ng = 38° - 55°
H =5-6

3 960 dmogdo NBgems, 0dgnsmsw bybEsw 3mdbgzebms ob mas Mubo;
&0&ob0b 30656 g3980L 353m adgbl docs 0obggg@b.

@ m &3 dmogdo bamdmmagbomos dm3mgbzg@n®-3G0dbIyma 0gMob
BIOOMPoOG0GM3560 oM (33mgdal baboo (byM.72); agbgmgds sMe-
LBmMo BmM@Tol dof(33mgdol Labomss. x39dggdbEOybogm Jobgdda
0300560g8b 0omIMmEmGYm 3M0bEsmgdl Mgs3mbmgsebo 33gmnm.

& 39homdol (110) Bndston - 3oMan gMmo dodsGomymadoom; (100)
s (010) 8085t bybEo; G3ghomdal dbsmgdo n339mgds 87° -nsbo
Joboo.

Mgmogqgo: dopomon, sgdoma - 3339060 dogfgbol - bmMzmosbo
bgsdnmno;

Bobommgdol dgoEogh 3mogomgmadal, FoabgBo@al, 9358080l o
x399dg- 94L& Daggd30 3Mm o6y dabals FobsMmgdl.

d g (33l 3mbEogd® LGsmnsdy 933080b bofmxdg Abgds: Mm@
(dgzmzoba mos 363569 BJo@ymems), JrmmEndn, 853698080, gdowm-
&0, 333080, 09300050 - domEB 00, 3356 (30.

dmgmdmmobdor domnsb biyb@o: Ng-ob dodstor — dozo 863564, Nm -
330 3mysgabgy®m, Np - ds(30 8m3bgobm.

068 g ygcmgbiongmo dggygmgs: Ng dsmomd gGomdo - 306-
390 Mogob Gabo; Nm ds@omd gMamda - Jgmeg Mogol mago; Np
domomd gMomdo - 3oMggmo Gognl Bomgmo.

Bod®mdol 0fMndo - sbmmbos 45°-bmnsb. &n@obolb 3m3s@gdeemo dgd(339-
mmdob dgdmbggzedn 0dgblb ,Lomob bosmal Rogdmmdal gi3gd@bL”.

F3ORMEmagdol sboboomgdl joMasm gsbzomaemgdama JoMEngzn - meMo-
bng0s s, 013300m80, 3memabobmgdaca 3GRMdmado (dgbMmal bnd-
®@yg (100).

dbgogbo 3abg®omgdol wamgxbowo, gdnmEo, memngabn. @omeg-
Lonbogsb v33080 bgbogMa M3s3mmbmgebo BMEBal 3MobEGSmgdooc
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356Lb3s30098s; omMPLoda 3065 3MnEgdal Babbag gdn MRMm asbgome-
90m0s 360Dl Bobboggdmseb dgoomgdom; g3om@nbogsb - Rod@m-
b0l oo 3obggdom, ogdomon BogMdgmadom, &39hs@mdol mea
LobEBgAnl sEMLgdmdom, Mmmdgmoa g3amEobsmgol 03ggmgds 65°-0560
Jnobom, bmmm 833080b5m300 - 87°-0560 3mbom. memnzabobogsb gob-
bbgegmgds 0M0do RodMmdoo s joMan &3qhsmdoo.

Ly®. 72. 033000 3MobHomgdo (Mby 3gMmMManol g3oMhHodgdbhol
90690 ma00L LOLBEZM-LdgEBEIHM MOOMEOHMMOD).

303039 gdol 35339M0 Jobgdorsb v33080 BPdy ®> PGB
dg go6580L Jo635dgbo BabgFomns; ndzomem a33b30098s oM@ qdda,
0bgb0@®gddn. MmamM(y gsd3mbsgmoabo - aMobn@gddacs; oMol bgsm-
byma B0bgHoma - 53xndmmmab, gMmobs@msb, Lgsdmmogmab ©s Lbgs
30bgMomgdmab sbm(zns(300d0; 33630905 3g@93mOP N J56956d0; 560l
53g300me-M Jomms o afmmdbgb-GJommes Jobgdobs s 3mbEGodd-3g-
&odmOHR0b30b Bo30gLbob Jobgdal (MJommgdo, bzsMbgda) dmsgsta Jo-
6359960 3abgFomo - 83x0dmmgdmsb, 4Mbs8gdmab, dmogomzmsbgd-
056, 3om (308056 s bbg. 30bgMomgdmab sbm(zosznado.

@omgboo CaMg[Si:0¢] - 390963963080l CaFe[Si=06] gamaxo

@omgboon

m3Bogydo ogobgdgdoNg=1.694, Nm=1.672, Np=1.664,
Ng-Np= 0.030.
M3 030G MmOHMgMdnsbos s @sgdomo (+); 2V =58°-63°; ¢ - Ng=37-40 °.

390963963080
Ng = 1,751, Nm = 1.730,Np =1,726, Ng — Np = 0.025;
M3B03Mo MmMmgmdosbos s ewgdomoa (+); 2V = 60-68°; c : Ng = 482,
H=5.5-6

3 g6 o0 00d 36356906 34yd 36356999, asdggoMgamyg, nabggho ob (30b-
39M0 (eomxbowo), ysg0bygm-363569 (39gbdgFgodn).

B m&3sl azbzogds Mmammz doM(zgmmgabo dobgdal, obg Lgg@abgdm-
dmgmg3m0bIgmo 3MabBomgdol baboma(s.
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& 39ho©mdos (110) dndsmron 3oMgn, gfmoa d0dsGommgdao.

B gmoaggol bsboomydosh domama - egdoon MgmogRnm s 33390~
60 dogMgbol Dgsdnmao.

Fobofmmgdol ddobobosmgdgmos do3bg@&o@ob, Lygbal, 3580@0b,
339630, d30bgmol s Lbgs FabgMmsomgdol Rsbostmmgdo.

dgggmolb 3O mEndBgdomob ©omybowob bamgdg dgodmads
aoRbogl oo 363569 dmdzmzgebo Mo ymams (mFsmo@n), g3nmE@o,
&M 9dmmom-5980bmmomo, nd300ma, JrmEndqdo.

dmgmgdmmoddol 390960963080 60l LybGo dmgmd@memon 06g-
oo - ds(30 363569 o Imyszobydm gg@gdoo.

06 g ggmgbiogmao g g6cgs Ng 3oGomd 339030 Gabo -
3oMggmo Gogolb, Nm - 3m3b3sbm-3mea@mgm - 3gmeg Mogol; Np - ygo-
mgemo 3o0Mzgmo Mogob.

Bod®mdo: (100) 3smamamn® 339mdo LbmEn, yggmes ©sbsmhgb gGom-
do oModo.

3ORmMmEmagdol boMow Jdbolb 3oMBog o 3mmobobmgdym IMAmd-
mgdL; 3gbMb LodMEGyg (100) s ( 001) dndstron.

dbaogbo dobg@momgdos: 33g0dmmgdo, 533080, g3o@mEo0. 53~
$B0dmmgdabogsb asbbbgsgwgds MmngMmdzggmo 87°-00bo @ 3ghe-
mMdolb 3BsMgdlL ImMob 3ambom; (s3g0dmmgdda 56°) Bodmmdal 39
obg9d0lb oo LoEoeom; 533080bd36 - oo MMIsgn gsws@gbom;
93000m@B0bogsb - hogmmdal 33067 3nmbom s 068 gMHRgMgb300L S6m-
domoyyMo dgxgMgzoo.

3336 3 gmgdol d9&s8mOgmagbnfn pomgbown ©sdsbsbosmgdgmas
M9a30mbmmo  89898mmHRnbIal  98xg0dmmoGnEn ©s aMsbymogym®o
Bo(309b0L §o6gdabomgals - 58gndmmgdmab, afMobs@gdmsb, GmM3dem
306mdLgbgdmab, 3mognmimabgdmseb ms Lbgs BnbgMomgdmab sbm-
(309(30530. 3bg3g BoMME 3o3M (39 gdmmo FobgMaomoas 3mbEod@-3g-
&98mMH B0 bIob-dg0dmm-M Jomnsb ©s 30mmJbab-MJsmmnsb goso-
9Lob Jobgddn - gmEILEBMbaGMSb, gM9bs8gdMsb, 83GndmMmmgdmab,
393036, 3mmogom3mabgdmab s bbgs 3abgfmomgdmab sbmsns(zo-
5d0. @omBLoEo, MmamE (3 853358 magbyma 80bgMamn, Gomommm 5ol
393039 gdmo m0mddolb yzgms dgoagbommdol 3s33¢6 Jsbgddo -
0306056, 53x0dmmgdmsb, dmagnmmabgdmsb, jomondal d0bog-
0L 335890006, domBo@mab sbm(305(3053d0; 39009609 a080 a3b30090s
dbmemme dobgnmo badsmgdal 3mbEodE-89893mMBnbIol Jsbgddo
- 3909639630806 b3oMbgdls s dobgem dommggddo.

9806060 (533080) NaFe3*[Siy06], Imbm 3em0baHn

m3Gogydo ogobgdgdo Ng=1.760 -1,840, Nm=1.740-1.820,
Np=1,720-1.780, Ng — Np = 0.040-0.060;
M3B039Ma© mMmgfMdnsbos, etymagomo (-); .2V = 58-90°; c:Np o(33emg-
45 0-ob 102-dwg.
H=6-6.5.
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3 960 30360mb3m3dn, @sbamBgbo 30mmdLgbgdobagsb asbbbgeggdom, be-
Losomgds 363567 o6 domabalbigde 363569 g3gHonon.

B m &3 0dgosmem 336300988 3MabBomgdal boboom; doMomswsw Jdbab
35b5bbogmgzabn, ndgnomac, 9d3Lbabbogmgabo 339mals, bogmdgmagdyem-
360bIgmo 0gMob bLbogmbbym safgas@gdl; azbzogds sGobbmma gm-
3ol ot (33mgdol babomas.

& 39homdor (110) s (010) 3odston, 033900908 87°-0560 3mmboo.

M gmoggo bdbosmmgds omsomo Mgmnggnom ©d 3339060 dogMgbal
Bga30M0o.

RoboMmmgdoob ombobndbsgns B8ogbg@n@o, 35800, (306 3mba,
b0, gobYE-mbogMo Bobab Rsbommgdo s Lbg.

d g (33 9anfabol bofmgdg g0msMogds &g sdxndmemo, M 3060L 3o-
MHMyabagdo s m3smo.

dmagmgdmOmoddor sbobosmgdlh dmogmo 3mgmdGmaddo: Ng dodstom
- 0 ygoomgmo, Igdo ygomgmo, yzomgmo; Nm - dmyzomamm-363s67,
domabobgdm 363569, Np - baommaw 363564, 363569.

0bBghxnygmgbgogmao 83({336302 dmygomsmm-bofnbygabes-
10056 (b 399053 7; DmaRgm sbabosmgdl s6m3smoy@n 068 9Mxa-
9630mmo dgxgmge; bdomowm dgugmazs gantnbaol bsggmsema ggmom
0bomdgds.

B o JEmdol 0M0do - qobmmagogds 3oMsdamb.

I3ERMEmgdal sbsbosmgdl 3GRMmgdo (dg3EBmdzemals bLod&Eyg (100)
5 DMbarm@n smbogmds.

dbagogbo dobg@momgdos: ganmabo dnsgsglb 36306 MJo@ymamals
> GM@3omobl; MJo@ymomabogsb aobbbgogogds RogOmdal msedsma
Jnobom, gemymgomo Bsgfmdgmgdom, domamon 0b@gMxgmgbzommo
d9896M300, &39homdolb dbsmgdl dmmab 3mmbal Loowoom (Bds@ye-
oMsdo ggobg Bmmos 56° (s domamn Mgmoggom; GM&damnbobogsb
- M gFdnsbmdom ©s 0ndo RsgBmdaom.

39303 9mgdal ganmabo 35339M0 ©d 39@edmMgmmagbymo Bo@Mdm-
dmdal dobgMamos; ob, BmamEz dsadnmn 80bgMamo, a3bzgds G-
$90200 8ros® 0bGBYbogr @ 9dbdGYbogr Jo633de (&9
a65bn@gdo, 39335808900, bgngmabosba Lngbn@gdn, Gmbmmocgda,
™go3o@mMBoMgdo ©s Lb3.);, bmmm, Hmam& dg@edmEmgmggbyma -
368998898 98mtgam 4569830 (30mmdLgb-GJo@ymemnsbo go(309-
bob Bmamgoz9d0, LisMbgdo) GmEg 98x0dMMadmsb, EnEg gomadal
30b36M0b 33580196 @s 3emdnBmsb sbm(zns(30530.

60§s6-533080 — Ca(Mg,Fe,Al)[(Si,Al);06], 3mbm 3mobamo

m3Bogydo mgobgdgdo: Ng=1,695-1,741, Nm =1,700-1,746, Np
=1,728-1,762, , Ng — Np = 0,033-0,021.



11> Jogdnto Jobgdolb bogomogio dgoggbocmmds 139

M3B039Ma© mMmgfmdnsbos, @sgdomo (+); 2V =45-58°; ¢ : Ng = 32-55°.
H =6.

% q6o: 3@00330 33({;360@00 AmzoMEobEm, ds(3 00bP M s dmoabgHm-
b 539Mgddo.

B m@mdol adobsbosmgdgmns dmzmyg bggE MG ngfolb goMasw gobzomo-
Mgdmmo 3Habomgdo s BomgndobgdMo dom(zzmgda; C mgmdals do-
omd 339090 5g3L M3s3mmbgal gm@Is.

&39hoomds /010) s (100) dndscron LEema.

G gmogqgo: dmogf domomn  bm@zmosbo  Mgmogxno - dogfgbol
bgsd0Gno.

Bobommgdo: dgoogh dmagomzmadal, bgggbal, 3ogbg@n@obs s o3s-
&0@0b Rsbsmgdb.

dg@Egmol Gndob-533080b batigdg z0meMmmgds mos 363067 dmgzmgabo
oG Yo6s (Fomo@n), GFgdmmoma, sd@abmmog@n, 3om08o.

dmagmdmmoddor domansh bybo. Ng dodatior mos ysgobggM-ygoomg-
o, dnegbm-00bgzgco; Nm - yogobggd-mmamabegfn, 0obggo, Np - go-
30Lg9M-yzomgmo, 00bggM-go30Lg96o.

06@ g ygmgbgogmo Jgggmgs dgmmy Gogob (3m3B356m-
NOR0, Y0090, baMobxobygmo).

Rod®Omdo: CmgMmdab doGonmd 3390md0 momngddab LbmEn; @sbsRgb 339-
9330 060d0; G0@sb-533080bsm3z0L @odobabosmgdgmoas Logmals bss-
o0l Ragdmdob g394@0.

I3OBhmdmagdo bomos; 3gdmhmdzmab bodMEyg (100).

39363 gmagdal §nBob-s3308n oMol  dogdo@manbyma  dnbgMomo;
336300985 &99600 3nst Budg- s badnsmm dgoagbormmdals Jo-
69330 — H™3dm 306mJLebgdmsb, MEN306056 s FMdgdmagam 3mab-
@b sbm(z05(30530.

3ogmbo@don — (Ca,Mg,Fe?)(Mg,Fe?)[Si;0¢]

m3Gogydo omgobgdgda Ng=1,705-1,751; Nm=1,684-1,722;
Np=1,682—-1,722; Ng — Np = 0,023-0,029.

M38039Md0 MmMmgmdosbos s ogdoma (+); 2V=0 - 309; c : Ng=22 - 442,
H=6

B 9 6o dmoxgdo gugims ob dgygfomos 3omnbeggm, 3mdbgabm o6 yo-
30bx396 BgMgddo.

g m &3 a3b3090s oBmmyamgoBmzgsebo s dmgmyg 3M0dInmo 0gMob
36O0LGamadal boboo. asbog 339030 M0mJdal 3390M@ Mmoo 56 Mge-
3nobmgsebo gm@mdom; b3oMo J860b sEsbbmMo gm@3als Jom(33emgdL.

& 39homdor LEmo (110) 3036 (Mo Bodstmyymagdom, Hm3gmo(s
03399190 87°-0560 3momboaon.
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B gmoggo sboboosmgdlb domemn Ggmogyn ©s Bomgmo dogMgbol
bgs3oMo.

Robomogdol 3ogmbo@do bdnmns 3mogomzmodal BzGoma mgobdg-
d0b, 8536980@0Ls s 3358080l 3mazomognfn Rsbstmgdo.

3933l 3ogmbo@ob bomgbg Rbogds: LyMm3gb@nbo, Moo n, dom@o-
&0 (03300050), JmG0@0, g3oEmE@0, 3om(3080 s bbg.

dmgmdOmoddor bab@o: Ng - 30doton mas 363567, mos gzomgmo,
Nm - goMmobggmo, os 3mdbgabm-ysgobygmo, Np - goMoobagmo,
dmygoomamm-gomoobygo.

Rodmmdo: (001) gMHomdn 32-34° .

3ORMmEmgdo: sboboomgdlb doMmEngn s, 0dz00ma@, 3mEabobogby-
&0 3ERMImgdn. I9bMab LodMEyggdas: (100) s ( 001).

dbgogbo Babgmomgdos: gbbBs@ngo, mmoagabo, s33080; q6bL-
&980@0bs s Mm03060bs356 3obLbzsggds domamo MmMTsgo gowsd -
boo, 533080bogsb - M3G0gn® ngMdmsdmmobo 3Mobolb @edsmo 360d-
3bgmmdom (53308 0bsmgalb=2V = 54-602).

3936 3 gmgdsl dogmbodo dofomows BydgdndsdobsmyMo o gd-
LEOYDoymo BogdgMo Jobgdobamzgal sdsbsobosmgdgma FabgFsomos
(005350, d5bsmB 0, @mmgfndo s bbg.).

3dg0dmmgdob xazuman

23g300mmado §360s6 dg@obomoze@gdol Mo xananb - bommazoydygeby-
domgabo Gg@Mmegomal mbyzgdo mMdsgn dgbizom; s3x30dmmgdols dabs-
3560 bEENJG MO 50bsbgds JobgFomms BmM@Isdy, B 3ghomdal babosmbe
5 B3ghomdal 3bsfmgdl dmmal 3yobol bLoogbdyg. sdxndmmagdols dme-
396 35b3bnsMgdgmm Maz30LgdNFgdom nmgzmgds dsm dgagbormdsdo
3ommgbomob ganaob (OH) dmbsbomgmds, ®m3gmbs bdoMow obs(s-
3mgdb F, Cl. gb mog0bgdncigds 3ohggbgdgmos 0dnbs, M3 sdx0dmmgdals
360bBdmabs(300, 30MMJLgbgdobagsb gobbbgseggdom, 308nbsmgmadl dbm-
mmE ddMmmson 3mI3mbgb@gdol dgd(339mn bLbsMgd0@b o6 sgfMmeawo
3mMB83mbg6@& 930l Mdnsmmm 8mbsbomagmdoo.

09g0dmmagdo 5033060396056 Jobgddo, HmMImgdos BmMHIoM©gdnsb
Loem@3gda domamn 66930L 30MME5dd0; 0bobo sMObEMML o6 g3b3w0gds g4~
LEONBogma Jobgdal 30bobgd doMomo dobodo; dodgdo obss, Hmd o3
306mmdgddn 3Mob@omodszool 3Gmzgbo 3080bsMgmdl aobgdol dmbsbo-
mgmdol go69dg. 535308mmgdol 3Gl omaobsoznol 9339MoGMs (339eg-
do0mdlb 1025-1085°C Lodmgmgddo. doadnm Jobgddo bdoMaw @0 3z0Mggds
306mdLgbgdol dgndmmadom Robs(33madol 3Gm39L0. LEEYJGNEL me-
30b909Mq60L dobgz0m 38x8ndmEgdo nymes: Fmbm by s MBHMM™-
3dem Lobgbbgomdgdae, bmmm dgoagbommdals dabgogom & 30bs-85a64-
BoM-3008mB 056 s @9 Lobgbbzomdgdsw. 8 Labgbbgomdgdowsb Jo-
6359960 30bgMamgdol Mmmb Nydm dg@ow IMbm 3mabyma sdxndmmagdo
(594&0bmmomo, GFMgdmmoma, RzgnmgdMogo s dsDom@men Mds@ymsms,
356 39303080) SbEmgdg6.
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sgB@nbmemomn C; (Fe,Mg)s [SizO:2] [OH,F]z; 36 3emabao

m3Bogyco mgobgdgdo Ng=1,667, Nm =1,659, Np =1,647,

Ng — Np = 0,020.
M38039Md0 MOHgMdnsbos s memymaoma (-); 2V) =75-84; c: Ng=11-20°.
H=5.5-6

3 9 6o dmogdo, Rzgnmgdog, dgmgdomos mos 363569m, ndz0oma
560l B gEm(s.

gmmds a3b39ds gMdgm3mnbdymo, 69dbobgdM-bbogmbbamn, gom-
30@0bgdcM0, JgM3emmgabo, dmgimgebo sgMgas@qgdobs s sMabBEmma
3o (33 gdob Laboon.

&39hoomdol bLEymo (110) dodsto; @gghommdalb dbDomgdal 3339m0
Jyoby 56°.

M gmoggo 33b Mgmogxo bmzmosbo dogmgbol bgmsedamoo.

Robo®omgdo bdoMos 3gomzob, 3magomzmobaly, 5358 080b, doabgo-
&ob, bgggbals s Lbgs BnbgMamams Rsbstmgdo.

dg3gmol osgommmgbaob 3Mm39L0bab 894@0bmmomal bofmgbg Rbrogds
JeomGodo, g3om@o, omyo, jom30do.

dmgmdmmobdor domash byb@o: Ng — dmema@gm 3b3569; Nm — oo
363567, Im3bzo6m-3mygomamm; Np — ds(30 ygomgmo, 363569.

d3ORMEmgdol ddsbobosmgdgmos doMGogo ©s  3meobobogbymo
36Rmdmgdo.

068 g xygmgbiogmo dgggmgs: Ng — domomd 339mdn 3o6-
390 Gogol dmygomsmm-tabo. Nm — dgmég Mogol dmmyMgm-363s-
bg; N p — 3oMggmo Mogol ygomgmo.

Fod®dmdo: LBmMo, oModo.

33363 gmagdol dd@obmmomn sF0lb Mggombamo 3@ edmMgnbdal
©3bomo s Ladyomm LoggbnEol Jobgdobomgol ©adsbsbosmgdgmo
30bgMama; 360l 898 nbmmamosbo godmgdols domsgetin Job63sdgbo do-
BgMomo; a3b3gds Mganmbymo dg@&odmm 030l 363565 godmagdabs
3 93000m@-33x0dmmod o Go(309Lob Jo6gd3d0; Bomme gogM(39ma-
Sd9ema 30bgMamas 3Mob@omae ggodmgdda, Bdsmmadbs s b3embgddo;
dgadmgds 3mbsbomgmdogl dsa39M 969830 3gmgbstnbbmgsbo 306g-
Mool baboo.

R3gaegdfiogo Bdsdygsms
CazNa(Mg,Fe)a(AI, Fe)[(Si,AI)4011]z[OH,F]2 8(‘06("‘)3@06‘360

m3Bogydo mgobgdgdo Ng-1,644-1,704, Nm=1,637-1,697, Np=
1,630-1,678, Ng—Np=0,014—-0,026.

2V=63-872, c:Ng=15-272. m3803nfo@ mMmmghdosbos s gomymgaomo
(=); 960bdmEGOH™30gemos.

H =5.5-6.
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3 g6 o0 Bggmmgdfog, 3do 363569, 89do yogobggmo - do303wg.

B m &3 dmogkdo 050330603905 BIMNMBOMR0EMZ60, Fm e gd3cobIy)-
mo 36 Bag@mdgmgdamo 0gMob 3G0b@omgda, bdamew g43LBsbbsgmgaba
sdmmmagdoo (b.73); azbzogds obggg oMsbBEmMa gm@dal Jot(33-

madob boboma(s.

bLobgbbgomdo: Moo=
&o - Ododyymstob xbggom-
AmOHRM b 306mgbgbgdals
dndoMon.

&g39ho@mdor (110) 8nds-

Ho LHymo, GmIgmo 0339
®qds 56°-0560 jmmboo.

M gmogqgo: sboboomgdl

Bp6. 73. dJohygno®mob 3Mmobhomo ggatbobbogmgobo 80@30@0 63@03%0 o 8333-

OOMEMMYB00 http://rruff.info/amphibole oo dog@gbal - bmezmosbo
BgsdoMo.

BoboMmomgdo Mio@ynomsdo bdoMom monzgoMmggds: s3s@0d0b, (30-
3Mb0b, bygbol, 353698 080b, &0Gobm-353b98 00, HyGomal hsbs-
B0gd0; 9dbEGONDogm Job9ddn - gmm 396 Jabal Rsbosmmgda.

dgiagma 9db@OPdomm Jobgddo Mo@ymems gsbozol m3szn@odbe-
300L 3Gm3gbL (Rogbszgmads 3oabgBo@bs s 3ocmmdLgbl Bzmoemn
3o (33mgd0m); M33(3080D300L 3GM(39L0 M0l dgd(339mn Jobob g4-
LEOYDoymo bomIMMdal doB39698gmn. 3g@edmEmE0D3nl dgdwmgda
36m(39Lg00b dggas Mds@ Yool batigdg goomomogds dgmMgmmao
dobgMamagda: Gomzn, g30ME0, JemMoGn, 3om (3080, 3356 (30; Godo-
6ol d93(339m0 58x308mmgdals batigbg Abogds bgbo s mgozmdLbgbo.

dmagmgmmobdor sbsbosmgdlb demogfo 3mgmdGmaddo: Ng - 3ndsfom
3o 363567, 3mBomsmm, Gubo; Nm - Dgmabbomobgde 863564 56 boog-
mo Gybo, Np - 3mygomamm-363569, 3mygomsmm, 363567, yogobygmo.

068 g xygmgbgogmo dggxgmgs: Nm — Joomd gMoemdo dg-
mfg Mogol g, Bomgmo, yzomgmo; 068 gmHxgMgbool dgigmgs
396350 5033003905 oM (33mab 3gMngg@oym bsbomgdda, (396@Mdo
0bodgds dabgMomal Lo gmmato gggfMoao.

Rodmmdo: Lbmmo (010) gobbgMog 3390730; obaMAgb 33909330 RogEm-
b5 0M0dos (12-207).

3ORMEmgdo bIoMow ng30mMgdl JoM@ng IGRMEmMgdL (100) dodston.
3mabobogda@a 3GRMdmagdo ndznsmos.

dbgogbo dabg®omgdos: ggodabo, &umdsmabo; gaoMabobogsb
a56Lb3s300gds RogMmdabs s & 3ghomdolb dbamgdl dmmal 3ymbggdals
doamo LoEoEggdoo. GmEMmBsmabobagsb - bEmma 8 3ghsmdao.

3336 3gmagdol Modymoms sMal doads@magbna s 3980dmEigge-
mo Bs®3Imdmdaly dnbgMomo; Bmamz Gadyfna do3dnMa dobgFama,
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©0mM08)-0bgb0@gd0l, 3mEMmdmaboo@gdabs s DmgngFma 3@ odmm-
gmo Jobgdals doGomsn Job3sdgbo dobgMamons; Mmam(y 3gmmgbe-
M0obbmgabn 0bgMamn, 43630905 30dMmdn, dobom@gddo, acobn@qddo,
39600m@0@gddo s Lbg.; Bmammz dg@&sdmMgmagbyma dobgMamo,
3mboboemgmdl Mggombeymo 3@ edmEmxz0Ddal sm3sbmnb-sdg0dmmo-
&M0 s §3000mMEG-33x308mMmmoG MG Bo(309L0L Jobgddn - dom@n@msb,
26065890056, 3mogom3zmobmob, 30MmdLgbgdmab, jom0@™eb ©s
93000mEB M6 sbm(znsz0ado.

33b3m@B Mo MdsBymoms
Caz(Na,K)g,5-1,o(Mg,Fe2+)3-4(Fe3"',AI)2.1 [AIZSi5022] (O,OH,F)ZI 80’)60’)&@06‘350

m3@ogygdo ogobgdgda Ng=1,693-1,760; Nm=1,683-1,730;
Np=1,670-1,692; Ng — Np = 0,023—-0,068; m3@&0ng3Mow mmmghdnsbos,
@odymagomo (—); 2V=70-82°; c:Ng 0- 18°.

H=5-6

3 g6 o0 dmogda dgggfomas 394 yogobage o dud b gggcigddo.

g m&mdsr Jdbob 3oMas asbgomomgdym, Bog@dgmgdmm, 3G0bdnmo
0960l 3M0bEomadbs s BoMPnEELYdE saMgas@gdb - asbog 339mdo
bdoMow 543LBsbbogmgsbo odmemmadoo.

&39homdor Leymo.

B gmogqgo dbsbosmgdl 3339060 Mgmoggko ©s doggbol bmzmasbo
bgsedoo.

Bobommgdol dgoogh 3036980@0b, 33580@0b, 0mdgbo@ol, (306 3m-
bob, 3 356m&0 80babs s B amab (baggb0@0) Bobommgdl; (gHmmbo-
mo© 9bes 3560LsbM3MML dobgmmn dabgMsemgdo, dgbadmgdgmos,
abobo m3s3080Ds(300L 3BM(39Lbab dggan agmb).

dg@E3gmo: Mogygemal dsbosm@m Labgbbgomdow gofMosddbs beogds
mog0b ©gEsdabal bgwedomdy sdmaymdzgzolb dgdmga - M3nbal oge-
bagob bomgdg. 3M0bGomgdol go6Mdgdm bdoMaw ©on3goMggds m3s(30-
&0ds300b 56 dogdo, MHmIgmoa(z dgeagds 30Mmdbgbgdals, dmaogom me-
Bobo s Go@obmogbgBo@al dom(33mgdabogsb; dmaxg® dgadmgds
35Rboglb dom@o@a(s.

dmagmgdmmoddor sbsboomgdlb 3339060 3mgmdGmabdo: Ng - dmbo-
odmm-Gbo, 3940 gogabgzgHo; Nm - 3qJo Gbo, yo30bgggHn, Dmaxg®
8m86356m 56 baMnbynbgdMa ngGam; Np - ds(30 yznmgemo - q5gcH™mIwg.

0689 ygOgbiongmo dggygmgo: domsmo-Nmdstromd 3g90-
do 89bs3g Mogolb Ko, Bomgmo, yzomgmo.

Bod®mdol afado; bbmEn (100)-0b LbgMngzsw.

I3ORMEmgdol obobosmgdl doMBog0 s dmmabobmgdnma 3GRMSmg-
d0; d9bM@ab Lod@MEyg (100).

dbgogbo dobgdomgdoosl domGodo s GyMdsmaba. dom@o@on-
Logob gobbbgagmgds @gghomdolb bszmgda bomabbom, nfnda RsdGm-
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dom, 943b3nobmgsb 339030 §3ghomdal bobgdal sGLgdmdam; &m-
3om0boboagab - 8 3ghomdom s mgMdaosbmdoo.

3936 3 gmagdol oMol GndnMa dogde@manbyda dobgMomo Mmamei(s
300889, 0bg &g LMool ogdyM Jobgddo; RzgymagdMogo Mdsdys-
S60bogeb aobLbgeggdom, azbzwgds Fbmmme SoGmzmobGmemomgdbs
o gdbEOYDogm Jo69330 (sbgba@gda, 6gbadsdam@gda, Mom-
momgdo s bbg.).

85/ 39303080

Cay(Na,K) (Mg,Fe?*Fe3*Mn)s[Al 1 5Si ,5022](OH,F)3, 306 3emabeytio

m3Bogydo omgobgdgda Ng=I,700; Nm=l,696; Np=I,680; Ng—
Np= 0,020; 2V=31-52°; (-); ¢ : Ng=10-14°; M3@0 3050 mOMgMdasbos,
Y MR0o0.

H=5-6
3 g 6o dmogdo bsbosmgds Imbomsmmm-go30bgggHn s Mbo ggMgdoo;

Bmaxg® eacx Gmbyddo. ggMgdo go8mbggmmoas TiOz, @& gqdob (K20,
Na0) s Fe 3m3s@gdyemon d53(339mmdoo.

B M &3 ©dsbsboomgdgmos 3M0bInmo, bgg@abgdmo, 693Lbobgdco,
RO EM3560, 0dz00ma@, 0dMIg@Mogmo gm™Iol 3GHobGsomgdo.

&39ho@mdor gmmmdl bEmm &39homdalb ghmo @s mEn dodsmommmg-
doo - 56%-00ba 3moboo.

M gmaggol obsboosmngdl domamo Mgmngen o 33ggmMo asdmbog-
mo dogMgbal dgwadamo.

dmgmgdOmobdo: dmogho: Ng - 39do yogobggeo, Nm - dmbomsmm-
bo; Np - basogema gzoomgmo.

0b@ g ggmgbioagmo 33(333630: dgmeg  Gogol, Gmdgmacs
aommgmgdamoas dobgfomal Lsgymstn ggdam.

dbagogbo 3obg@momgda R3zgnmgdngn OJs@ymsms, GmImabe-
356 306bbgoggds Ibmmmm 39 MmJodoyMa sbamobom dgodmygds, 396~
dm, &G 9gd0b 3Mm(396@mn 353(339mmMdob asbbsdmgHno.

35360 (39mgdal 35639303080 &Md9gd0m (356bsznmmadoom, bogGoy-
d0) 3oEstMo 0bGEnbonmo s 9JbEGONdanmo Jobgdol (&g Logbo-
900 5 &g a5dMm0Egdo) Gndnmn Jo6853960 BabgFaomas.

s 39bmbo@gn
Na3z(Fe2*Mg), (Fe3*Al)[SizOn]2[OH, F], 3mbm 3mabyo

m3Gogydao mgobgdgdoa Ng=1.686-1.710; Nm =1.679-1.709; Np =
1.674-1.700; Ng — Np = 0.005-0.012.

m3B03Mo mMmgmdosbos o Momymgoma (-); 2V sbemmbss 90°%;
¢:Ng=14-20.

H=5-5.5
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3 96 ol dogo, mydxo 56 363567 - 30ggdg Bbo 56 nobygo ngFao.

g m&mds RggymgdMog, @edsbsbosmgdgmos aMdgm3mobdnma 36abEe-
mado; a3b3ads BomgeGobgdmoa, JugbmdmMgmn s Lbogmbbymo
2369308 900L Lobomas.

& 3gho@mdar bEgmo (110) 30dIob bobbogdyg; &gghommdal badms-
mgd0 033901905 56°-0560 3ymboo.

B gmoggo sbabosmgdl Mgmogno s 3oMasm godmbsdyma dogmgbals
bgsedomo.

dg@Egmeol 3Mx890LmboGnb bomg by RAbogds: mgdnmdgmaba, bowgHn-
&0 ©s madmbodo.

dmgmdmmoddol dmogh 3mgmd@maemos: Ng  3bgmo - dmenyy-
xm-363567, Nm - Gbo ygomgmo, Np - 340 myxon, 363564.

068 g gy gbiongmo dggygmgo: bloMmsw nbnmdgds s Moy
mEgds dobgFomal Lyzmmefo ggGaom.

Bod®mdol s@msbeyma.

3O R M mgdor (100) dodstron.

3336 3gmgdol 30xgebmbodn oMol dg@sdmemgmagbnta s doads-
Bmaqbo Bomdmdmdals dabgMmsmoa. dogdnmn sORgobmbodn @odsbs-
bosmgdgmos &mdg 0b@Mmbogma Jobgdabs s oma gdbmnbomma
3bammagdobamgals - ga0M0bmsb sbm(30s(30530; Mmam(g 3@ s3mGBm-
396960 dobgFomon, a3b30985 3Mm6EG©dE-898°dmER0DIal sdg0dmen-
oG Yo6nsh s 30mmJbgb-Mds@ymamost goiogbol dsbgdda - 3o-
(308056, FENMAH0G 56 s bbgs 806gMamgdmsb sbmznsznsda.

Jombgdab xgzaan

Jombgdob ganxol dobgMomado BoM3maaqbgb Mo - (339mgdsn dgco-
3960mmdol M ggdcing senmdmbomo3o@gdl; Jombgddo dmwdngsw dmbsbo-

mgmdl docmmdbomob gamao [OH], Gmdgmoaz bobommdmag sbs3gmgdl F
(ndgnma Cl); Jombgddo 3nmmjbomobs s omEalb dmbsbamgmds, oo
LoEEBob 30MME9dd0, sdHmma©n 3M33MbgbEG gdoms s Bymom gsdmnwg-
dmmo 30Mggmon ,b3gmn® 3ogdMo 8rbsMgdaeab dom 3Mab@smadszosl
s@abGNEgoL.

4o6bgd0sb Gommm gag@39mads 593L 3L imzo@L s dom@odl.
d9bzmzgoGa KAI:[AISis00][OH,F]z, 3mbm 3emabey@o, Bbggm3gjbsgmbama

m3Gogygdo omgobgdgda Ng=1.587-1.616; Nm=1,582—1,610; Np=
1,552—-1,574; Ng — Np = 0,036—0,049.
2V = 35-50°.
M3B039Md0 mMmgfmdasbos s Mefymgama (—).
H2,5-3
3 96 o0l dmogydo nRgems.
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B m&3sl Imogdn 080330603988 3MdLBEMEN JaM(3madol, 0Dmemamgdamo
RO EmIdolb, BoMB0ENL BM@EIob 3MabGomgdol baboom - @ 39hs@mdal
B3ommo badMomgdoo s bdoMoe ©s3domemon 3oggdoo (by.74);
33630905 BLYgEM3gLoambyMo 0gMals 3M0bEGsmgdags.

&39homdos: (001)3ndsmom gMnsw bLEMmo - gMon JodsGormmgdoo.

bn.74. 33d9mobgd®o FPbzm3z0¢ho (AMbLMmMgmo)
https://natural-museum.ru/mineral/%D0%BC%D1%83%D1%81%D0%BA%D0%BE%D0%B2%
D0%B8%D1%82

Ggmoggo &gghoomdol dsMmmd gMomdn grmdl Mgmognb s do-
aM960b Dgs30Mb.

Robo®ogdol domosh bdofo omnbndbgds agodby@-obgzemo s
3O0b@oma@o ((30603mbo, 335@0@0, gMsbs@o, GuMmdsmnbo, 3oabg@0-
&0, 39358080, 33530 ©d bbg.) Rsbommgdo.

d g (33 mo 30Ms@s300b dgogasw 3mbimgod b batg by goosmogds 3o-
mmdombo; dgndmads aohbogl smdodo ©s 3396 (30.

dmagmgdmmoddol mmgdab o 593L 96 bybGo gsdmbs@mmos: Ng —
Nm= ds5(30 yzomgeo, dszn Gaba, Np — qg96m.

068 g ygcmgbgongmo dgggmgos B3ghsomdal LodMEYqggdal
3oMomama® 339030 0b@gMugmabzonmo dgpgMas adsmons: 30M3g-
mo Mogob ;mgoto, ygomgmo; Ng dsmomd 3390080 - 8gmg Gognl 3630~
6g; Nm - 8gmtg Gogol; 3m3bgebm-8mygomamm; Np - (8 3ghomdals 3o-
FomgmMa) 30M3gmo Mogol Gyba, AzgnmgdHog, ogoo.

Rogdmmdor @zghomdol Bomomd 339080 3oM@sdnMo o6 mocmddol
306adoMa.

d3ERMmEmgdoal 0dznsmos.

Lobglbbgomdgdo ggudbogo - 30d30ds 363565 JHm3al dgd(339em0
Jo@bos 3mgmdGmabdom: Ng - dmma@mgm-363569, Nm - dmygomasmmm-
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-363564; Np - 9396m, ds(5 86356198007; LyFn(308)0 - bgFMamsm(33emge-
Bo JoMbos, mgobgdgdam b zmzaGal sbsmmaom@ons.

dbgogbo Babgmomgdos: 335630, GMImabogsb asbbbgsgwmgds
0 dosbmdoo (39bzmgodn mBmg@dasbo s Mofmymagnmons, 33oM30 -
9mmgmdosbo s ©gdomn); aomgasbo 6ndbom Inbimazndo doemasb
q3Laogbgds Gomgl, Hmdmoabogsb asbbbgeggds dgadmgds abgMaemy-
0 3oMogqbgbaboo (Gomgzo Rbogds doMomsmsm M 30bs-3oabgbogyma
80bgMmomgdal bodgdg), Mm3BoznM-mgMdmedmmabo jambob boowom
(Bomgb 2V o6 50985890 30°) s modmGo@mMommo dgommogdol ao-
3mygbgdoom. Jrmmmo@gdobogsb gobbbgogmgds mMdsgn goms@gboo. dg-
Bd3mOGnm Jobgddn 30og53L SoBmGa@ L, HMImmobasbsg Mm3@oznm-
09 dmsdmmabo 3mmbol boowoo (2V = 53—60°)asbbbzogoagdes.

39363 gmgdol Igbgmzgodn oMol dogdo@magbyMo s dg8sdmmgm-
39660 3abgMamon. o3308magbydn dqbimzoGo azbzwgds dbmeme
390335800 ©d dgMmmon 3Mm33mbgb@gdom dmogH as3nMgdmm
ac06089330. 3bzmzo@n, Bmam@ 898sdmEmgmagbama 80bgmMaro,
33630935 a3bs0bgddo, 93x0dmmoG NG godmgddo, g3omE-sdgndm-
0@ o 363569 godmgdal B3o(309Ld0 - aMObs@gdMb, bom@n@msb,
©0bB 966, 36 NDNBGmL s bbgs FobgMmomgdmsb sbmznsznada.
3bgmz080, Bmamey 3gmMgmmo dabgFsemo, gomomogds Dgobowg-
b0 39893mMBabdob 3Mm3gLabsl: dom@ndob, ab@gbal, sbosmabo-
&ob, 300b0@0l, 3mEHEogHd 0L, bLdmEydgbal, bzsd3mmomal, bgggemo-
Bob o dgogg dmogomzmsdob (dofMoma@aw mmogmzmsdal) dg(33mal
bocrxdg.

dom@n@o K(Mg,Fe*2)s[SisAl010][OH,F]z 3mbm 3emabafo

(8Lg3zEm3gdbogmbyn)

m3Gogydo omgobgdgda:
Ng=1.605-1.696; Nm=1.605-1.696;
Np=1.565-1.625; Ng-Nm=0.040-0.81.

m3@0n3Moe mMmgmdasbos, yofym-
ROMO (—); 2V=0- 259,
H=2.5-3

B9 6o dmogdo  ©sdsbsboomgdgmoas
Lbgoabbgs ngfMol s 0b@gblbogmdals
B9Mgd0: dso30 yogabygfoa, Nggeim,
dmebm, dmEmbm-Gomgmo, boMob-
xobabé'GOmUQ’(), SSOC)UQ)(), %ma'
X9 dogo - 0dgsomoE, ImmMxm
0gfM00.

By®.75. dompodh ol 3Mobihomo

RN 63 o 606300)0636‘3@00 56bBem- http://webmineral.ru/minerals/item.
60 06 39homdal d0dsmmmgdoc php?id=1625
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Bogdgmadamoa 3G0b3emn, 89@)-bs3mgdam - 0dm3g@ Mmoo 30l -
mgdol Lobom; a3bzegds g zmadal, BoOR0EG 0l s BYMEmgdal
boboo; 0dgnsmom J8bal MonsmuM-Lbogmbbym ©alsb sdyMomm-79-
(3mM306 539358 9db.

&39homdol gmoswe bHymoa (001) d0dsGom.

M gmaoggo. §3gghommdol domomd gMamdn @on3306Mzgds 3339060 do-
aM9bmo bgedoMo s dgEsfMgdoom Jomamn Mgmogyn; & 3ghsmmdal
3oMomgrn@ LodMEBYygdo dmamdGmabdo, Mamogxo s Jogmgbal bg-
33060 353mbs@mmos bybBow 96 boghomme o6 3mabogds.

Robomogdoar dom@oGdn bdoMow a3b30090s of3gbmEn abgFamagdalb:
83580@&0b, 3mbs(3080b, bLyggbol, MHyBGomal RsbosMmgdn; sdobsbosmg-
39m0s Maomad@ogmo 30bgMamadol BgMmama Rsbofmmgda, GmImal go-
63d98m bJoMo ddoMHm dmgmdmmaumo mMgmemgdo (aombgdn) Abogds.

dg3gmor domBoGo s030mem 0(33tgds doEOmmg@mdnmo 3Gm(3gLbgdals
bgdmgdggdom: gomsmal doabg@o@bs o 3935808 3d0; dom@o@ol bo-
Bommmdmngn o6 bEmmo Bobs(33mgdalb bogdg gomemgds Jmmeodg-
d0; Bmargc g30mE0, rmam3dodn, bgygbo, dosmosb ndzosmew Gom-
30. $0@obal 338633@0 dom@n@ob 83(33@0[)0[) asdmagmezs M@&oemal
BgGomo 653Lbobgdmo 3MabEomgdo (baggbo@n). dom@odo dmmosbow
o6 bobommmdmng Robo(szmmgds IMbimzadom, gowswalb 39cdngmmo-
&3dogs; 9db@OYbogm Jobgdda dom@o@abomngol sdabsbosmgdgmos
mM35(30600D3(300 - 0b5(33mgds BzMomdom(33mmmzgebo 353698 080b safmg-
35800, MmImol 35dm obgMamo bpgds gomddgomgsemy 30ggddy 6
domosbo.

dmgmdcmo b3 o0 @)daﬁonbnb domomd bn&ﬁ)@gaan dom@n@o godm-
0®hggs 33390060 3mgmdmmabdoo: Ng = Nm - 3ndo Gbo, dndo 363569,
dmdo 8mbomsmm-go30bggg@o, Np - 8mEbm-363569, bonbygobgdm-go-
30bgzgMo, yogobaygm-3b63564.

068 g ygcgbogmo dggygmgo bsbosmwgds dgmeyg s dg-
bodg ogolb domamo 0b@gHRgMgbomo dggxgMmzom, MmIgmas bdo-
o0 bagmomog dobgfomals ggFom nbomdgds.

Bodemmdolb goobyg 3oMpsdnmn, 0dznsmam oMado ( 7-8°).

3OmBmdm qda: 083000700.

dbagogbo 3obg@aomgda domGo@n dgadmgds sa39600mb Jemmeo-
&90d0, 356bos 39mMgdoom @ 3ghomdal 3oMamgmy® gMomdon; @ gghom-
40l doMomd ﬂﬂm@gn dom@o@o 608(*)065330 3339970 BQwamdﬁ)mn%anm.
3560 530bd, ®39Mg0bs bogmmagdda dom@o@ ol 0b@gMxgmgbzommo
dg@gfommds, mMdsgo aoMme@qbolb domamoa boowal godm, ymggem-
ogob dg@ns Jemmo@ by.
dom@n@o d0oa353L GMMdomabl, MHmImolgsbsy gobbbgegmnds BMnsw
LEnmo G3ghsmdom, MMEgMdnsbmdoo s domamn 0b@gMmeyg@gb(zo-
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@m0 398gMz0m; domEB o0 doemnsb gdLasgbgds yogzobygm s Mubo gg-
0ol 03g308mmgdL, asbbszmmmgdom gGamgddo, bowss E3ghommds o6
Bobl o6 Liyb@o oMmal gadmba@mmo. §3ghomdol gMomagddo s3gg0dm-
mobogob gobbbgegmgds 3oMeadama RsdMmdoom s 3339mM0 demgm@im-
0bdoom; godszom Lobsmmgdo dgbBagmabsl, sgamaw gsdmamfigzs do-
mB0@0 93gndmmabogsb m3G0gnm-mgmdmsdmmobo 3mmbal odsmo
3603369mmdoo.

39363 gmgdsl domBodo oMol Godymn 3g@odmMymagbymo s doa-
3o@mggbyn dabgMommoa. Mmame(y ogdo@manbymo dnbgMomoa, dom-
B0@0 0003mgds gMm-gMo dmsgam Job3sdgb s dgmmgbsmnbbmgsb do-
bgFoma 3gogg o badmsmm dgoagbommdal 0b@Embogm sdaobamnE
5 303030bome Job9330; 0dgnsmns gdLGEMM o Jobgddn. MHmamt(s
398°3mMxmaqbymo dnbgMamo, Gommme oGl ao36M(39mgdamo Mgao-
mbyemo 39@03mMxaddab 363569 Bodmgdal, g3nmE-sdx0dmmod
5 33g0dmmoGn® Bo309Lbob Jobgddo - 3356 (3msb, dobogmals d3s-
&9000b, 53xndmmgdmsb, gMsbs@qdmsb, dnbimgn@omsb, wnb@gbomsb,
bomba@mob s Lbg. BnbgFomgdmab sbm(zns(snado.

11.1.1. 4 3gmEgyema dabgMsmgda

dgmegmmo dobgfomagdo a3b309ds momddob yggmes aqbg@oznda Godab
J969830; 0bobo RbEgdnsb Jobol 33900 3oMzgmawo 30bgMamgdal gm-

d06gdal d98ga, oDy 3oOmmgfmdygmo bLESMgdal 86 bgsdoyyma
Bymgdal Dgdmg3gmgdom. bszdemm GoMmms dgmMgmmo 30bgMamgdals Ho-
(3630; o35b5L0sMNIM™ g o 3o3M (39 gdYMMagdb BmangMmn domgasbo.

JemmenGa (MgFe,Al)z[AlSi) s020][OH]1s, 3 mbm 3emobyyco

m3Gogydo omgobgdgda Ng=1.570-670; Nm=1.570-670; Np=1.570-
1.660; Ng — Np = 0,0-0,01.

Mm3B0gMo mOmgmdosbos ©s efmygmagoma (-) (dgodmgds agmb
©5093000(3).

M3@039M0 60dsbn ymggmomnl gomymagomons, 2V=20-60°.

H=2-3

3 9 6 o dmogdo Nggem, 363564 - Lbgaabbgs @mbda, 3oMoobeygfo.

B mcmdo gomgndobgddo xbyzom3gdbsgmby®o gmdal 3G0bEGomg-
b0b boboo 0dg00m00; dofMomsae @edsbabosmgdgmos sMs6gbogHo
BmMdob Jgemgdo o FMEEmmzgabo s3fMgasdgdo; sbobosmgdl gbg-
30m3mOERMDgd0 domE ool Jodsmon.

& 39homdosr (001) dndstron LMo, ghma dodstornmgdom, (110) do-
3560 sFdbEAYmO.

M gmogyo s dsgmgbol Dgosdnmn o6 sboboscmgdl.
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Robomogdoar modobsbosmgdgmos 3300 (30b, (306 3mbal, 3mbsz0@ab,
83580@0b, 806gM0l 3358980l RsboMmgdn; (3063mbobs s 8mba(so-
&0l 3063d93m bdnMow @0 3z0M39ds 3mmgmdmmema sGdngdo.

dmagmgmmobdor domnsh Lyyb@on: Ng- Nm - 349dn 3b63069; Np - docz0
363969 - 9x9c™dmg.

06 g xygmgbogmo dggygmgs M30bom dpowsma babgbbgs-
mdg60bom3z0l ©sdsbsbosmgdgmos dofMggmo Mogol dmBomsmm-@maba,
0boambgdo mufxn, sbmdsmam®o 0bdghygmgbzoymn ggMmgdo.

OB mEmgdol dsboboomgdgmos oM ogo dGhMdmmgda JmmEog-
™0 5 JoMmbmmo 356mbgdoom - 398MHRMd3malb bodMEyq (001).

dbgogbo 3abgmomgdos: dom@Godo, IPbimzodn, Femmam3ndo,
mg30@ME0G0, MMIgrmogsb @sdsmo mMmIsgn goMos@gbal dshgzbgd-
mab boowom gobbbgsgmgds.

39363 gmgds Jmmtngo oMol dg@edmmgmanbafa s 3npMmmg-
399mo Bom3mdmdals BOIONOME 3536 (39 gdmma dgmGgmmo dabgMama;
39893mMxmagbnco BsMm3mdmdal JmmMoGo Jobdsdgbn BabgMamos
930mbgmo 3g&odmEmxz0bdal 36356 odmgdabs s gdomE-s3gndm-
mo@M&0 Go309b0L Jobgddo - 339630096, Ib3Mz0@b, bom@n@msb,
3md08 06, g30mEBmab, GMIsm0bmab, 3Msbs8qdmsb, bGogMmmog-
056 s Lbgs 306gMomgdmsb sbm(zns(3nada. Bmame (3 doEGmmg@mdnma
3mb@dogdncn IgmEgmmo dabgFsmoa, Bamdma]dbgds 353396 Jobgdda
- dom@odab, MdoGymamal, 30Mmdbgbgdal, mmagobol, gmsebs@gdal,
3933660 30bob s, Bmaxg®, 3mogomgmadgdal dgzgmal batigdy.

&30 Mgs[SisOw0][OH]z., 3mbm 3emnbao

m3@ogygdo ogobgdgdo Ng=1.589-1.600; Nm=1.589-1.594;
Np=1.539—1.550: Ng — Np=0,050.

M3B03Mo MmMmgmdosbos; Mamymgnma (=), 2V = 0° - 30°.

3 g 6 0: dmogdo ggems; bmax g bybBew dgxgMomas dmEMbm s dm-
3b356m-myb 5396193 30.

@ mmdol g3b30090 JgM(3mabgdMo o s gnm-omgimasbn safMgas@gdals
boboo, 0dnsmo BoMB0ENLYSO-BLYgEM3g]bogmbyMa 33gmom; do-
056 g3basgbgds Jombgdlb. §dbol BbgzEmMIMEMEBMB L meagabobs s
306mmdbgbgdol dodomo; 3Mob@omoal 3gMmoggMonm ¢dbgddo bdoMaw
05033063905 3500bg9gmn obgMamgdols m3s(3080Ds(300b 56 dogdo.

&39ho@mdol gmose bBmmoa (001) 808G - gMmo BndsFmmymgdoo.

B gmoggo ©dsmon, dogmgbol bgmsednmo o6 og3b.

hodmmdo: 3oMpsdnto.

068 g xygmgbogmo dggxgmags m3§0gnc @gMdms  3oMo-
g LodMGYgdo n(3gmgds IgmMg Mognl MG RnEsb dgbsdg Mgl
@IOK-8§HIR0byMdrg.

3R md m gd o 0dzoomos.

dbgogbo 3abgmomgdol oMmayomogo, 3nbzmgndo; afmgamao-
&0bogab gobbbgagmgds m3@03n® mgmdmadmmabo 3mmbal d306g Lo-
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©oEom (3oMmgomo@dn 2V = 53—602); 3nbzmgo@nbsgsb - (byMozndo)
M3B039M-0gMdmsdmmabo 3Mcbob edsmo bopnoom (34bzmgnddo 2V
=35-50°).

39303 9mgdal @omzo 3ol dg@&odmmgmagbyma JobgGamon; Bomdm-
0436935 Mgg0mbymo 39893mMxnddal 363569 s g3nmEG-33x08mmo-
&M0 go309bab §5658d0; Gomomm as3M(39mgdnmos GFMgdmmndmasb,
JomE0@0ob s bbgs 30bgFmomgdmab sbmzns(30sdn; Gmame 3 dgmeg-
aenn JabgMamn, Gom 30 gomsMmgds mmngnbol, HmIdyma JofmjLbgbg-
dab, byM396@0bals, JmmEn@gdal s 3MHENgMHoEG L 8363Qw0b boﬁ)x‘bg.

bgM3968060 Mgs[SiaO10](OH)s (J0bdm@Goemn), mbmzmabya

m3Bogygdo mgobgdgdo Ng=1,545-1,567; Nm = 1,540-1,563; Np
=1,532-1,560; Ng-Np= 0.013-0.007.

M3@03NMo mOHmghdasbas s sgdoon; 2V = 30°.
H=2.5-4

3 g M o: dmogdo LyM3gb@nbol yggms Lobgbbgamds (JHobmmoma, 56@0-
am®o@o, byM3mmodo, dsLG0@0) PBgMMs; 0dzosmsm dgEBgMmas dm-
36356m, dmEbm, Imygomammm, Imbomsmm ggMgddo.

B m 63 sdobsbosmgdgmos dmgimzgsebo (Hobdmmoamon), gofMgodabgd-
&0 (568 0amm0@n), 3336030 (bLgM3meodn), bbgomaoMmgndmgsba (ds-
LEOEG0) 3EobEomgda.

& 39ho@mdor s@msbEmmo (011) dodoton.

A gmoggo 353660l Dgoedodn o6 og3b.

dmgmgdmmoddor Ng-3mdbgobm-ygzomgma, Nm = Np - x396m.

068 g ygmgbiongmo 3gggegos: 3oMzgmo Mognb oo
g30009@o.

hod®mdo: Lbmo.

dbgogbo dobgmMomg-
b0l dmgzmgobo sdg0dmma
©d JmmGodo; s3gadmemo-
Logob aobbbgogogds @ode-
Mo gos@gbom s mMdsgo
a0 gbom;  JemmModnbo-
a0b - sbmdomoag@n nb@g-
B9M96G0gEo d989H300.

3230 3gmgdol by-
M396@&0bo  ofal B o3yo by®.76.590396h060
830’)6)3‘3]@0 83@)080’)6- http://www.sandatlas.org/serpentinite/
BmMa9bmEo dobgFomo; ao-
bg0m56Mgdgmons ML IM0GOL, JMHndmEamal, dommjbgbgdabs s,
03300050, 53x05mmgdol bomxdg. doMomssw 3363090 Mm@ MR-
dg o gndgdebgddo.
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11.1.1. 5 3d3gbmE9ma dabgMamgda

5d39bmEmmo dobgMamgdo dgoagbl Jobol LogHomm dmsmmmdal 5%-bg
bogmgdl. dobgoegem doma Jobdo 306 Mommgbmdom dg3(339mmdabe,
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303580bom® (doMmmzal) Jobgdl sbbabEnem (@eymymegmo, ©absby-
36939m0) ©5 ©0sLboLEYM (Loygmayomo, ©sbsBgzMgdamo) babgbbgomdg-
b5 ymxygb.

sbbob@ygmo gJobo dobgMommaono dgoagbommdom ©gws 0bd)-
bogob bENMOsE S6smMaaMos s oMb 396903 PMI© M0l ©s Jo-
3306 9d99m0; 3o dmMab gobbbgeggds Bbmmme LEGNJGmEodn sabobgds.
dommgol Jobgdn, MmIgmms(z aoshbosm BzMomo o6 3o z@mmdsm(33mmmzgsbo
LEONIG NG, 0656RMBd96 LomE3yma Jobgdal babgmBmwgdsol, 8sg6sd
99589050 bo@ygs dngmm (JogMmamabo@o, JozMmmasd®m, 803Mmm@om@0@0
o bbg.). sbbabEmo dobgda, MmBmagdaz Bemdgb dmEMgomym (3mMgo-
0bgdm) LEEYJGNESL, sbggg 0bsMRN6gd96 0bGHMDoyma Jobgdal be-
bgmbmegdsl, Ibmmme gds@gdsm Lo@yzgdo dmMmgomado s 3mMmaao,
(85g.358MM3mOB0M0G0, aMsbo@-3mEmgomo ©s Lba.).

osbbolb@a® Jobgdlb o6 sgzm ab@Mbogyma sbammagdo; agm-
B> gogmiModge (s3modgde s 393doGo@de) > gmobmyod e
(o83Mmgz0tgda) Lobgbbomdgdac.

s3mo@gdo oo dgygmamoa Jobgdos - s3modea LEMNIEY-
G0m; bobnomEgdnsb Fobmab sbm(zns300dn 8ymazn 0bGENBomma Jobgdob
sbammaog@o 30bgMommaonMo dgoagbommdom, 03 gobbbzsggdom, Hm3
330 gdabomzol ggMon BnbgMaomgdo @sdababosmgdgmo o6 s6ob (gMe-
Bo@-03mn@gda, bogbo@-s3mn@gdo ©s bbg.).

39335808 gdo ose dgxgeomo, bbgom- s goasb@nmdst(33-
mm35bo Jobgdos - 393358 0@mEo ob gMmsbmgomnma LGN G nHom. 3ga-
3o@0@gdal, 0bgzg, MmamM o3mo@gdal, v3909mgdsda LogM(zmdMogswo
3obmob s 3ogdoMgdamo ab@&Gbammo Jobgdal 583980 bagmaEa dobgme-
mgdal sbommmagdo dmbsbomgmdgb. 39335808300 BMMBnMmEgdoshb gy
0©980L dmbsbomgmdom; asMms Lamey@o FobgFomgdobs (MmEmm gmsda,
dogmmgymaba), 39a85@0@gd0 asdo®gdgmoas Iqbimgodom, dom@odom,
&M3omnboom, 83580@0m, Bm3sbom ©s Lbg./aMsbod-3gads@ndgdo, Log-
b0®-39a85808gd0 ©s Lbg.).

m333Mmmgygomo oMol 3ogdoboo gomemndgdamo, Mgl s FeO
993390 dgmabmyMmagemo d0bgMamadom asdmomadamo, dado gg-
®0b, BgMomdom(33mmgebo, Dmaxgd 3mmxomMobgdmo LEGYJGEL Jsbo.
ma33MMB0Mnlb sdobobnsmgdgm ma30bgdyMmgdsl bocmdmewagbl dmmgo-
e g5dmboymezgddo dbmmme ggfoo dobgMamgdals dbbgamo Rebs®omg-
30l 9Mbgdmds, 35306, MHmEgbsis Jobal doMomsw 3sbsdn gHmEGMMma©

dgodmgds dmbobomgmdogl ggMsmo s mgogzmyMesgman dobgmamado.
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RIOOME 3536 (39 gdnmo msddMmmygnmgdos: b3gbo@mE oo (3magnm jma-
B-MJo@ymomnabo), 39MbsGodn (3mogomzmsb-dom@ 0@ 0sbn), 3magbo@o
(3omo980b 80b3M0bd3sdnsb-Mds@ymomnsbn) s Lbg.

3dbBFA9boyema (390m3569M0) J56980 gmGHIoMmgds Loemos@men
3bomnb LEMagg0 ao(303980L 30mM9dd0 - Bysemd393, dnsmme gosdobob
Bge30m Dy 96 350086 Bobmmdmmdadn; 88 3m(398mmmdadn3MobGemabs-
300L 3®mM(39L0 808NBsMgMABL FgaMgdoc dmgmyg EMmmal 3sbdsgzmmdada
adamo 66930Ls s sgMmmon 3m33mMbg6Egdal 068 9bbanEa 396330l 30-
md9ddn; dgas©, BMMIoMmgds Gommm 3Gl omudo, BaMomMobge-
@0 56, bogHome, o Mab@omgdgmo 30bgdMogn dobgdo (Mdbownsba,
396mo@n, 3569356080 o Lb3.); gMm3bn® Jobgddn bInMow Imbsboemg-
mdb doa80b 3B mbyMo 3EabEomadsznal 98e3dg gedmymanmma Jobds-
3960 BnbgFomgdals dbbgamo ggbm3MabGsmgdags.

94LEENDammo Jobgdob 3msobogozansb sbwgbgb dg33mal batobbal
dabgzom, Gm3mal Laggmdzgmdg asdmymagb: 3006m@0dn® (g 33emg-
™o, boemn) s 3omgmE 039 (dg33momon, asdmao@mon) bobgbbgzomdgdl.
9L B9M3abgda abGMEMomoE sM (309 doMmgdamem gsdmnygbgds Jobgdals
3gBomgdomon sbs30lb s@bobndbsgsm (3o0bm@ndnHo - Mmobsdgmmmay, 3o-
mgm@0da&o - dggmo). Jobal dg33emal bamobbol godmygbgds dsma sbszab
356babM3MObamgal o6 G0l gmzggmmzgal Lobom, Moash sbomasdMws
- 390bmbmY® gunboggdlb ImEal g3bzwgds 3603369mmzbaw dg(33moema,
bmmm dggm, 3smgmbdmama sbszob do65ddo bEmoasw bogmn Jobgdo.

3906m@03n@3s Jobgdds s Fom8s 3gbadadnbds domgm@odnmads Labg-
Lb3omdgdds dnomagl asbbbgaggdmmao ababgmgds: dogsmomaw, 3onbm@on-
3960 ad@)ﬁ‘g%n‘g@o sbammgn @omMo@nb ool QSQG%O@)O, beagme 3omgm-
G030 sbsemmao - sbgbo@nEn 3mEGM0G0; aMsbodgdal 3o0bmEnd-
60 sbsmmaos Mommomo, dobo domagm@adnco Labgbbgomdss HommomyMa
3mMEMBoM0 36 33561 (3-3MMG0F0 ©s 5.0.

8gednbo 3m B g oMo @ o asdmaygbgds 3mEgatnmoa bEMH]&nab
3gmby 3omgm@odymo g3mm3o6nmo Jobgdol smbsbndbszew, MmImab dqc-
3960mmdada 3omomd-6s8M0dnsbn 80bwgmol d3sGo o6 dmbsboemgmdl
(56D mE0 3mEgoMmon, dabosmEmco 3mOgamndo s bbg.).

Bgedobn 3m A goma gsdmoygbgds 3mEGoGMmo LMY JG Ml
3gmby 3oemgmB03Mo g 3obm@n Jobgdal smbsbodbsgew, MmIgmms -
a960mmdadn dmagotn §ob8s3960 d0bgMamn Bamdmmagbomos 3356 (300,
o 3omoyd-bo@Momdnsbo 80bpgMmol 33s80m (Momemom-3m&mgomo, 33o-
M (3-3mOG0c0 s bbg.).

12.1.2 35339Ma 436980l 3emsboggn (305 IgxgMmammdabl 56«
RgMd0 nbegqdbab (M) dabgogom

30860 Jobgdals JgggMommdal gobsdn0mmdgdl ggMewo s bagmaEa do-
BgFomagdol dgd(339emmdams Mam@gbmdmgo mobogsmomds. Jobol dgga-
Gommdob bamobbob gs8m8bs@3gmo boowgs gMswo 0begjbo (M), Gma-
mob dobgogno ogdyma Jobgda ngmas bobgbbgomdgdaw (%
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mgo3m3Gs@amo (M= 0<M<35);
39bm3Es@mmo (M=35<M<65);
39mabmzGs@mmo (M = 65<M<90);

D @&@odgeobm 3@s@mmo (M= 90<M<100/

B0 nbgjbo ymggmmgol o6 gsdmmggds dogdymn Jobgdals 3me-
boggnganob Londgom ;0@ gMmods, MoEash dmbgdsdn bdnmns ggMab
Bobosb godmbszmabgdoa. dogomoma, gMsboGo s — bsmgmo ggMob
Mg03m3es@mma dobns, BogMsd domo gg¢dan@a sbsemmagda (Mdbownsba,
396mo@n, oMgzebodn s bbg.) bdom dgdmbggzedn dogn ggFabos; dogo
BgMobss Jnsmmobgbodng, MHmIgmoag do3Mmbm3gmom 36 bndsbe-
& 9d0Ld o doDom@qdnbogsb dbgmom gobamBggzns.

12.1. 3 353396 §3658ab 3msboggnzsznd JabgMoemymn
d3003960mmdabl dabyznm

bogmobogogsgom 360d369mmmdal dabgMomgdoe asbobomagds bo@Mand-
3omomdnsbo o 3o 30993-bo@Mamdnsbo  (3emognmmsebdgda) BnbrzMob
d358)9%0, ®MImgdas yzgms §ob3sdgbn dabg@aomagdal 65%-b dgoagbl. Jo-
69d30b gmobogogsans dgadmgds dmbrgl o630 domn dmbsbommgmdals oy
363mbsbomgmdol dobgmzom. gmobogngsoobsl sbggg domosb 360d369-
mmgabos Jobdo domon dgd(339mmdal Mom@gbmdMogo ©sd3m30gdmyds.
d0bgfamo, Mmdgmoas yumomgdslb adbobymgdb gemom gogM3gmy-
domd s 35339M Jobms bogmobogogszom 360d3bgmmdom, oMol 3356 (30.
396930l oymazs bogds 3zoM 30l Imbsbomgmds-sG3mbsbamgmdals dnbgeo-
3000. 535b0sb, 335M(30L d93(339mMdob dobggzom dog33MH Jobgdl ymeyqb:
3>0%9M000@ (9m@®ox9dy @ G:9&I J96900); aoxaMaoge (badgsem
s 63BommdMog gudgdgoagbommdol 4sbgdn) oo gosexgmgdmm (doto-
»do® 37537, 6obommmdMoag, badysmm Jgoagbommdol Jobgda) Labgbbgs-
mdgdo. bagmobogogszom 360d36gmmds og3b Jobdo M 30bs-8o369bogyMa
30bgMomgdal (mmngnbo, 306mdbgbgda, HJs@yme®s, dom@o@n) dmbsbo-
mgmdo-sm3mbobomgmdsl s Lo FobgMomgdmsb domon dgd(z3gmmdol
omEgbmdM0g 05bsgsmEmMbal; dmmmb, Jsbms bsgmsbogogsom 36ndg-
09350 09969396 BgmEI3sGmawgdab (6gxgmabo, bmwsmoadn, 39636060~
&0, M703080 © Lb3.) J9630 3mBobamgmds-omIMbaBomgmdsl. gggmodds-

&™0gd0 bomdmowagbgb d416g65dn sM (3009 0Ly oMM 3ogM (39 gdmm
&Gg LgFool xamBal Jobgdol @sdsbsbosmgdgm 5635396 FnbgFsomgdl.

12.1.4 35339Ma §3698ab 3msbogngzsns Jodayma
d3003960mmdabl dabgpznm

doadmmn Jobgdol Jodom@a 3mobogogsgns gi9dbgds Jobdn 30530bals Me-
mEqbmdMng d93(339mmdal, 8smdn Na:0, K:0, CaO, s Alz0s 3meng3mma®
10mMEgbmdoms sdmzomgdmagdsl s bbg.



162 38488960 Jd6360L 39060ME0S 3GH0LOSMM3O0306 B II3TIé00)

39918065 oMol 8og39M0 Jobgdal 3585008 9b69m0 Bmsgata 3m33mbgb@ o
5 om0 3¢53006mdal aobbodrgMmal Bmsgata 3B gmandn. 3098060l do-
bggom dogdnmo Jobgdal 3emobogozsznsl, Bonbgosgsm dobo bobwsbd«-
mmdabs, EEgbsi o ©av3Mmasaghb megobo 860d369mmds. 53 3G0b3030b
dobgogom 333 45690 yme3qb:
1. me@Moxedg dgoaqgbommdob dobgda - Si0<45%
2. gdgdgagbommdals Jobgda - Si0=45-52%
3. badyaem dgagbommdals Jobgdo ngmaegs:
5.56009D0dobom@qd0) - Si0= 52-57 %
3.00mEM0@-5bgbo@gdo - Si0=57-65%
4. 39039 Jobgdo - Si0= 65-75%
5. qm@Madyegg Jobgda - Si0y >75%
doadmmn Jobgdals Jodomma 3mabognzszos gumdbgds Jo6do Na20, K:O,
Ca0 s Al20s 3meng3mem 393(339cmdams Mam@gbmdMog ©odm 30009d4)-
mgdab; Bomgdmmo dggagdo sbamabomgdama Jobal Gm3gendg bgGoabe-
30 303990369899mmdab badymamgdsol ndmggs.
83 360@gMondol dobgozom gsdmymezgb:
1. ben@3emn obgy 30O E@nsbo LMool Jobgdl:
Ca0+Nay0 + K,0 > Al,03 > Nay0 + K;0;
2. &1B 99000 googgMgdam sbey sa3s08mca byMaol Jobgdl:
NayO + K50 > Aly0s3;
3. ®0bsd0boo go@axgfgdam 56 demandsDadmo LMool Jobgdb:
Al,0O3 > Nay0 + K,0 + CaO.
Si02.-K20 ©@o3m300gdmagdol g0dmygbgdom dgbadmgdgmo bogds dog-
30 Jobgdol odsm-3omond0sb 306084@ g, domam amondosd 30684 @q
o &)@ LyMogdso aymeys (Ln@.78).

K20 Bale. %
5
»
- haba ao dawaes K
16 0 FMomeoama
4 A By
&)
e ]
Y ) B ﬂpulmhuﬁu/ ﬂaqﬁq ) - & @
dogae k W d0 B )
3 abaznBergo o B )
adleaten jrgo @ wl o Y
daga K o
by AR = i Fomgnamn
2 Baboe @doh0
d"q“"‘"*k/m sbupiiogo Wg 6 o®
?ma.‘n.r_': 0 . . 9 ’/’___/—"
shggbo &l b L
1 badowgn 3 ° ’_,_,_..-——ﬂ""_'{f’ wabaar K bgeos
Babaargo
LN
- "ETIY;—J—I: = t‘::{ wadaen K wobagy K Bomeomn
— oF, - BaBdenan tbEgboge [ g0
0 Dabamgo sl L
45 50 55 60 65 70 ] 8L
Si020ab. %

by®. 78. Si0-K,0 o3m3009d7emgoomo oogMmodo (Ewart 1982)

Na O + K0 /Si0; dgg3oMmgdoms odm3ngdamads dsgdqmo dobgdals
- bea@Immo G9@nobmdal, 3mds@gdymo GG 0abmdabs s GuEg 358G m-
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Jo3o® Bogqdse aygmeal badysmgdsl ndmggs. mommgym Mogdo gsdm-
0ymxd 9M085bgmabagsb 3ogdnbom aobbbgeggdmma Jobos 39@GmJadoymmo
x3:989%0 (b6, 79).

Na,O +K,0 30b.%

16

gmbmmomo
14

BMORME0M0 A1

12 6936 8Modogo m2
6

gmhoend 8Modomsiogo ®3

10

HoMm@omo

QOGO&O

40 45 50 55 elo 6'5 7'0 7'5 80
SiO2 3sbs. %.
Ly©.79. Nay0 +K;0- SiO; 000m3000909m9domd 3060053090 003Mod9d0 (Le Bas
et.al.1986)

AFM (A=Nay0+K,0; F=FeO+Fe;03; M=Mg0)3mgx0(3096&9d0L 860d364-
mmdgd0b ©sdm 30gdamgdal dobgogom dgbedmgdgmo brgds 8sg3xMo
496930L 3068mEg s Gmmgod® bgFogdse oygmys (bm.80).

F

HMYoyIM0
b;]ﬁma

39§69 LgMos

\/ \
by®. 80. AFM bo339mbo ©E00g®Mdd (Irvine & Baragar 1971)

M
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3M9B0(3096@950L god8mmgmol 0565308 360mds:
A=Ax100/Na;0+K;,0+FeO+Fe,03+MgO;
F=Fx100/Nay0+K,0+ FeO+Fe,03+MgO;
M= Myx100) Nay0+K50+ FeO+Fe;03+MgO.

3036 Jobgdlb NayO/Ky0 ovsbogsfmomdbal 860d369emmdgdal dabgozom
ymgggb: bo@Mandnsb (Na0/Ky0>4), zomond-bo@momdnsh (Nay0/K,0=1-4)
5 3omondnab (Nay0/K,0<1) bgMogdsc.

gnob3980 mz300d9dm6J3g30borz0b

1. @osbobgmgom o osbsbnomgo dogdyma Jobgdal 3mobognzaznals 3Gobso-
3930; 2. 3068508 go, Mo dgdmbzgzedn abdomgds §gMdabo: ,3mMGaMndo” s Mo
d93:b3935380 ,3mEG0M0; 3.80g5Rb000 o oMs LEmMo (56989301 ,3oemgm@o-
3960 ©s ,6gm@G03yMn” go8mygbads Jobal dggemmgdoma sbsgob gobbodmgma-
Loogol? 4.94068568 g0 (36936 ,mod3MmEaMa’; 5.6mame dgandmosm gosMRomom
Loe@Inmo Jobo gm36nMabogsb? 6.00sbobgmgo ogdnfn Jobgdal 3g&Mm-
Jodogo LgFogdo s Jomamgo domn godmymagal 3M0b(30398Dg.
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13.1 399m 3360, 3m 3560l 33939mgds, 3m33560Ddn

39cmgsbo (mom. Vulcanus - (39360, smo, (393bmmolb 03gMmon) sGab go-
0bgdM0, M3abgdmn 56 JMbyLbobgdMo gmMdal dbgdMogo ggmemmanyo
Bom3mMbogdbn, Mm3gemas ymEIomgds 3s339M0 396ab gosdobol dgos-
306mab 0835353306 7d9m0 Jorobgdfn 56 badMmomMa sMmbgdolb megdy o
Lonoba(y IMBnga ob 3gMameyman 0xMgzqzs gMmebycn 3Gmuyd-
Bgd0: aobgdo, 30Om3mabGnEa Joboms s mogs. bbgsgzomow gy 3obL
LEYmosE LadsMonmnsbse ©gsdabol dybgdMag ,gobgomab” MBmogdyb,
o@asb ob ©gsdnbol M3s babomgddn ,Babgozabs” s 0f d08nbsomy
3mm(39Lgd0b smEagbal badyomgdslb ndmggs (Ly.81).

Laszeade
fallgadieo erags!

ol @ sppoenols Bendol ndyho

demfroggmbom Fsfilooanbomo
Jebolio

30w3baho gataoo

fogool gealivbio

Aobfagmmin
Gyationndo

(R ]

Bofiobdagds Hyapbo

rago Bogoaopbo

bp6. 81. gnem3obol 0ggoymgos
http://www.geokniga.org/bookfiles/geokniga-krasnoshchekovaosnovypetrografii2010.pdf

165
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39em35608dn 560l bgos 35b6@ 0006 s 30bol JgFMdnsb @g@sdabals
Bge30M0bs3gb ImdMog asgemzatmgdem doadne dbosMmsb ©s3zso3datg-
3 3Mm (3L S mgmgbsms gHmmdmamds; Mmabsdgmmayg asbdsm@)g-
d0o ,39m 3560D30" Bog3580D30b godmgmnbgdol gotgasbo - 9.6. 4L M-
Bogemo gmEBos; 3mm3o60bIo dgoal dbgdal gMo-gHo IMabbobg dmgmg-
boms Mn(3b3dn, MmM3gmbss bdnMom mab sbemagl 308 obEOMBmmo dgwg-
3900 - 5005805bms dbbggMm3mo s oo dsGgMnsmama DoMmamoa. 8gmey
db&0g, ob oMal 360d369mmzabo ggmmmmann@o 3Gm3gbo, MHMIgmomsbs(s
05303306 93mm0s LadMgb39mmm 860d369mmmdal dobgmmo s sMds0bg-
a0 babamagdemm Bosmabgmmo Ladosmgdo; oEos 3m3960B30L Hmemn
©9058060b JgMdolb gobgzomsemgdals abBmEnado.

13.2 399m 3363580l 3emsbogingszns

13.2.1 gy 356930l 3emabogozszns gmmdnb dobgrpzom

gm0l dobgogom 3m3ebgdo nymazns: Bomabgde gm3obgdew, Bowal
3mbybgdo, anddomabgdmn gm@mAnlb 3ym3sbgdem s LGMsGMgMm 3obg-
b0, BoMmnbgdMmo 3mm 356980 MMInMEYd0sb ©sdsema Lodmab@ ol magg-
b0l 3MogomyamMon s3mymdzgzolb dgdmbggzedn; Gmames bgbo, ged8mam-
Rg3056 330675 Lodoeom s 3om®gdolb demng® sdMg(30 odsbgdoo (7-8°
3mMbnbob bgwes bsBoemn; 36° 3mbybol dodn); 3mbybol b396bg aobzomatg-
dmos msbobgdnMo RsmMdsggdygmo 3Mo@gfo (30(390m, oMo GgMe-
LobgdMn 3g9Emgdom. mogal sdmEM 393900 bgds Mmamm (s 3o EgMHnwsb,
abg gommgddy aobgzomomgdama badMomgdowsb (Ly.82). xsMabgdmo
393560l 939dmmgdsdn 3oGm3mab@nmn BbzogMo dsbams mnmddob o6
dmbobomgmdl.

g. v v’f_
——— — vvhl
|

L. 82. BoMm0oLgdMo 39m30b0l §Momo: 1- mogy®o bogogdn

e ———

https://injzashita.com/vulkanicheskie-apparati-i-ix-stroenie.html

2013 Bgemb Bybom m3g06gdo s@mdmfigbor ndbs Rzgbo 3mabgy@ ol Mwnwg-
Lo bysmdggds, omabgdcn, RsddGoma g 306 &odnb dobngo, MmIgmbacs
000 bbolb g56353mmdadn hggynmagdmog sdsmmgdae 300hbg300696 m 39060l
3L3gOdy. 35L0g0b mMIaMgds 145 dorombo benals Bobsm dmbs; 3ol dog®
05353930 Gofomdn dgoa96L 310000 382, @0s8g@ Mo - 625 38, boBsmemyg
-4 30.
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bdofow &odnb dobogh dBm3oo 3bab LobEqdob yzgmsedy 30gsbEM
RoddMom 3 306 MmE0d3mb (8oMbo) saMgdgb; @odnlb dsbngal smBmAg-
609mg gsdnbol ooyl BsMobgdM g ebaw nmgmgdbmes 330l 34b-
dnmDg dgdsmyg, bydsgMomey® 30mmdgddao dmddgoo g 3obo dombo-mms
(bog@dg - 120 33, bLogsby - 50 33; Lodsmemg - 4169 3; 3@ gl ©0sdg@ Mo
- 3-5 39); g9 gobo 3s350L 3Mbdmmgdal B gH0GmE0nlb momgdal bobgzeml
dmo(303L s 80bo 3603369mm3560 bsBoemn bysmd39d dgdomgmdl.

ool 3mbybo gm@®3oMogds 30Dgb0m 3oxgMgdamn maggdol sgggo-
493000 (94L3mmDayMa) s8muMdzg39d0b dgdmbzgzeda, HmBmal @Mmbs(s
33560l 93m3y396 ygmdo sanmo g3l moggdol dbbzMgzol 3Mm39LL
5 3@ gmab go0dgdm dg(39396@ 90l bbgaabbgs bofmabbal 3dmby ibzo-
960 638 gbmgeba (306m3mabE M) gm3obn@o dsbomoab - g 30byHo
ym3do6gdal, madamgdal, ggMxmob, J30d530l, Bowgdal @og®mggdsl;
30Mmgmab@mo obsg@mgzo Jdbal 3mbabamo gm@dolb bogqgdmdsl, bdo-
F9© (30(390M© ©Jobgdmmo gommgdom s 6s33g0m0mo Lodsmmom; Bowol
3mbnbgddo bmax g mognmo bszomgdoy dmbobomgmdl. dmdgdo somgyy-
mo dg@Fnsb sbgmm dg@&Modwmy vxbgsb; badsMmzggmmlb G gHo@mmMasdy
Bool 3mbybgdal LodGsogmom gedmamBggs xogsobgmal bgasbo (Bomgmo
o, 193356-0m0x30 s bbg.).

3998sm0bgdmn gmmdol 39356900 BMEBnMEgdosb s3mdygsebo yg-
0Es6 domnsb dmab@o - 3ogdobom goxggdmmo dogdol sdmxyMdzgzolb
dgdmbgg393d0; sdmxmdzgmm dsbob oo LodmabGal gsdm oM oqzb JmE
3obdombg ao@0bgdals Mbofn - aMmzgmgds 30 gMal dofal gomadgdm, (so0-
30090 s §360bL g933500LgdH0 M@l g 356mE bocdmbs dbgdl. auma-
domo sbEmadl 58mdyzsbo ggmoal Lazmdol Gmenl, Gm8gmacg dab 393
da3Mmgomo oo 665306 dJmby asbgdom pOHmeEs&m dgadmgds asnm-
039b s sgomo 3Jmbogl msggdols sbaemn 3mM (50980l s3meyMdgggsl.

bgms@mzgmemgsabgdo (mom. stratum - 30y, qbs) 56¢) IMggdMogo geem-
396930 gofmm go3M(39mmgdoc babosmmgds bdgmgmndy s BoMdmmagbo-
m0d dmab@n (sbgboG &, ©o(30&NM0, Mommomnn) magznmo b o-
©380bs s GbzngMa domm b o (3 3ebymo ynddamagdo, madaemo,
BgOPmo ©s bbg.) Jsbomom sgqdmmn dMggdol ImFnggmdam. megm@o s
3oMmgmab@nmo 3GHmEdEgdolb dmMoggmds oMol ©MmbLs s LogMzgdo

39356 sdmyMdzgzol 3gMommmmo godmgmabgdol dgmgao.

LEMSGMZNM3IobgdL bbgogzofom bofgsg gm3ebgdboi Mbmogdgb;
bobnomydnsb d33gmMo asdmbogmmoa 3mbabyMo gm@Iom, 3G gfoc
©d 039 dgdoma babosmal sdmgmdzqgzgdal 3gGomummdom; Gofnbgdea
31 396980bogsb gobbbgeggdom, asdmamhgz0eb jommgdal (30(390m oo~
bgdom s s3mgymdzgnmo dobsomol dgoagbommdom. sg@onmo LGModm-
39m3sbolb gMo-gMon dogsmoaomos Lgb-bgmgblbo (35306g3@mbal 3@o@0,
5d3), bognm Rod oo bgMoGmgmm 3560l - oo 3o33560mbob Jgnb ¢ds-
megbo 3b39M35mm0 0omdabo (5642 3).



168 38488960 J6360L 3906ME0S 3GHOLOSCMM3O0306 B II3TIé00)

13.2.2. 3356930l 3mabognizsns 3dmymdszggal
&03ab dabymzom

39m3s60b 83mxmdzgzolb Gndo asbobobdmgmgds s3mxzmdzgmma dobaomal
Jodog@o dgagbommdoms (gydy, Ladysmm, 3gs3g) s BodognGo mgo-
Lgdgdoom (bLEdmMS6E g, &9d3gMoGMs, 30bgdalb dgd(339mmds). 83 6ndbgdals
dabgzom godmymaqb: 3o3s0b, 39mgl, 3mm 306mb, 98 bab, 3mobogybob (39-
b930), 3o&350b, bGOMIdmmob Gndal g 35698L.

dsgz90b BGoda. Lobgmo ogMdgs 3og00b 31bdmmgddy dgdomyg mdemo-
969b0 3 396 Fobygo-mmols (41663) dabgogom. 88 G0dob sdmyMdsgszgdo
domnsb dosgogl badMomu@n &ndolb sdmxyMd3g39dL s babosmmads dmo-
96 obggzen s sznme ImdMmaga, aobgdob 136n0dsgbgmm d93(339cmmdals
3gmbg dsDom@B M dgoagbommdal msggdol s3myddzggzom (by®.83). o-
A 3mobMo dobams 53 B0dal sdmxmdzgzgdobomgal odsbsbosmgdgma
o6 oMb,

16.83. 30300 MO3YM0 Bo3oEo
http://www.grindtv.com/nature/hawaiian-lava-flow-engulfs-forest-flames-video/#JVtxxa2s35UASst1.97

Bobam@ Mo Moz bs3ogdol 8Mogomggmomn s8myMdzqzal dg-
09350 FMAH30Mgds oo Bm3ob gamobgdmo 3um3969mo Boggdmdgdo

dmog® 03030 Jommgdom, MmIgmbgs(s M3 bndg 3o gMas gobma-
390mo. 3 3obol 3Mo@gido bdnMom BMMBnMEgdosb magnmn Gdgdo.
LadbGgo sx3M03ado 30l Jbmgmomdo gMmsgMmo 3ogool Gadob gmem go-
6o boMogmbam, HmImob 3Ms@gmdn (bLoe®dg - 300 3) pmgdwg dgdmmhAgbo-
Mmoo 0bg3o0 mogma §do.

39emgb Boda. Lobgmo ogMdzs 3mbdmm JomEnbnzdg (3306 9b6@&0-
ool 3bdygmms M 3omn, s@mabGnzob m39069) drgdatyg g9m3ob dmb-3g-
mgb obgogom. 53 § 030l sdmgyddzggzobscmgol @sdsbobnsmgdgmas domnsb
dmob@n, bogmgdsow dmdMsgn mags, MHmImgdo(y 93myMd3939807 (3030900



13> gyemzob08do 169

39m3560b ygmdo s J3bal bagmdl; s8mxmdzg30L @ebsbynlbdn 600-700°C
899396580l dJmby 8ysfin 3EmEYJ&gdom goxgMgdamao - gog3oMgamg-
dnmo gobgdo go5Mmgg396 mogol bo-
3m3L @ Bbgdyde 3GmeYdéade (B9-
Oxmn) 33mxmdzg30Lb saomosb Jo-
&0l dogM dmEb gosn@obgds, bmenm
axcm 3dndg oo LoRdsnm dmdEo-
mdL gommgddg s J3bosb 3mbybgdl.
0dmyMd3zgzolb  dmmmb 3@ gfMnwsb
358mgE0bgds bo@mIobofn Moz
mdgmob3gdo, MmImgdag  msgosbma
BMHIoo g0356@ M0 Bmdal momlb dm-
335369896 (L. 84).

39emgobmb §n3n. Lobgmo ogM-
435 @ado®ab 30bdymgddyg (bdgmoes-

390 dgo) 8rgdofy guedb »3mge-
bmb” dobgg0o. o3 §ndal 3um 306900-

Loomgol  @odsbsbnsmgdgmos  dmoagn
35bmE0 0390 Jgd9d0, Mabo mab sb-
moglh oo MomEgbmdam 3ofm gme-
LEYOo dobomolb sdmxyMmdszgzgde ©o,
Bmaxg®, Imzmyg s 3dmogmn mogmmn bo3egdol gm@mIomgdss. dsmo
dm3(3980 35835 360l deabB0, bo3mgdom dmdMagn s gobgdom dnEsMo.
0dmyMdzgmo 3MmmEYd@gdab dgoagbommds sbogbo@gdl, a308gob e
035608 gdL (nd300ma) dggbodsdgds.

3mnboabob (39%930) Gn3ab sdmyMdzg3900 o&oMgdL 6@ mEn bo-
Bal (36mdamo 39360960, 3mmabogl gGMLOL Lobgmb, MGmdgmai 79 b.

(R.6.) 39930L 88mgyMd3930L @MML Eonemmds. g3Mm3sbo gobmagqgdamos
0&om05d0, Jomsd bgadmmab sbenmb (byy.85).

y- 2 ¥y - #
by®. 84. gym3zebo dmb-39m g
http://katastrofa.h12.ru/mort.htm

bY®.85. gge3obo 398750 (odowoo)
https://www.reference.com/science/old-mt-vesuvius-c57cb35eb7aa4500



170 8488960 Jd6360L 39060ME0S 3GH0LOSMM3O0306 B II3Ié00)

83 &n3dal 3 356980bocgzal ©adsbobnomgdgmos ddmagmo, bdoMaw
193960 sxgmdgdoma babosmal s3meyMdzg3960; 3 @A™L saamo s43L
3&3MbBgMmdo (300 S Mommomy@o dgoagbormmdol ggMmgmoal
10©gL0 MomEabmdam SIMRM 39350, MoLO(3 0156 sbmaogl Lszdome wnwa
LoddmazMob BoMGBmObs ©s 393Dabl Bs3owgdal Bm@mInmgds; 3Mm(3gLo do-
3000boMgmdlL magMo 38myMd3qiqgdol gomgdg ob doma 33069 Momegbm-
b0 53mx@J393000. 39D30 (36Mmdnmos mez0bo godsbsangdgmo - 3o@o-
LEOMFNo SBMPMJ3939000; Fobasb sdmPEJ3g4mo Fomamn &qd3gHs-
&afobs s oo boddmagmob ggmamab (7 8@ Ma) bagowmal Jggd dmgdse
Lodo dJomosgn: 3md3dgn, 3gM3nmsbydn s LEdoy; 3Mm3sbyMa 3Mmgbo
dgodmgds dndnbomgmdoglb byzg@om, Medwgbndg Losmb, dgodmgds
0909603y @ob aobdsgmmdsedai 3o. 39Dm30L 03965L369ma demngo
03myMd3930 dmbs 1944 Brob 20 3oL, MmBgemas 7 omob aobdsgmmds-

do aMdgmegdmes.

3860l §n3a. Lobgmo sy I3 dmogH sg@&ono 3 3ob 9@ bsb Jobgo-
300 (3bdymoa Logomos, n@omos); 9&bs oMol g3Mm3sdo yzgmady dowme-
mo dmgdgwon gmmysbo (3320 3.), HmIgemoa(z 3mddgegdal bobosomoam sbemb
3ol 39Dm3096.

98600 3mm3560L (396@Mo NG 3658 gM0wsb MbyzgBow gedmaymaegs
BIORmo, 35Doby s Bymol mGmgmal gogmo; 83 Go3ob gm3969daboom-

by®. 86. 3nm30bo 9@ bo http://ekologiya.net/?q=node/36906

30b dofMoma@a@ sbgbo@ Mo dgoagbommdal 3Mmwnd@goal sdmayMdsg-
35 360l a3sbsbnomgdgmon; dmaxg® ©oagbomos mogm@o ©s 30Mm3-
mab@MFn 33myFJ393900L 3mMog gmds(3. Jmsgsmn guym3obol Jommgddy
150005 4obgnmaMmgdamas badMomos Lol gds, LonEsbsy sdmes-



13> gyemzoboddo 171

93900 35 8 30MHM LGN dobomes Jdbnsb a39Mmnom 3ooboGmm
39 39698L, BmIgmms MomEgbmds, dman gm3obmmmaol 3mbs(3535d00,

200-0056 - 400-30g 500693L; 93 dmgemgbslb bLB0s6 ndom, Hm3 ogdsl o6 dgvd-
M0d gdofMmgomb 3m3obol Jmogata 3Mso@go 56 5dmdygeba stba - ygmo,
000350653 ozMdamas dmmm  sdmgmdzgzolb 3Mmond8gdom; s308ma
3boMn Lofggdmmdl gy 3obal 3ommgddg oMmbgdymoa IMsgommMazbmge-
b0 badMamagdoom, MmBmgda(z b3oMo g 3obol (396@MsmaEa sdm3ygzsebo
ygmob 308500 Mo@osma@moss aobmaoggdmmo (bw.86).

b@mmIdmenalb Go3an. Lobgmo sgMdzs GoMgbool brmgsedn dgdsmy
LEOMIdmOl gMm 36y 3nbdnmal Jobgogzom; dgwol modstnals 36~
dnmos xa9Radn; dgdsmgmdlb bozomool AMmommgomom (0@smos). 53 @o-
30l 3 306930bomgol @sdsboboomgdgmos asdMo s gogemgemgdamo
30Gm3mab@mEmn dobaemal (3mB8dgdo, madnmgdn, gmEmmazsbo magal Bodg-
bgd0, IgsMgdom 330609 Momgbmdom §gMym) Mo@dxmo s8myMd3q3a-
d0. bGMM3dmmal G030l msg9dn dgsmgdom dmab@Bns s bogmagdsw dmd-
630; 43600 oo Loddmsogmabs s dgsmgdom Immyg mMogM® bo3owgdl.
3935660 33mxymdz930L 3Gmn & gdo ygmab gocdgdm bdomaw J3bnsb
Bool 3mbabgdbs s 3mm396mMo ynddomgdalb dmagnggdl (by.87).

r b

Ly®. 87. 39mgzobo b @ mddmmo
http://www.photovolcanica.com/Volcanolnfo/Stromboli/Stromboli.html

3983s0b Bndn. Lobgmo Mgz 3N 3sb 30830l dobgogom (s8bm-
@ bodsmeg - 2047 8; nsdg@ Mo - 10 33-Bg 89@)0); 3mem3obo 8gds-
9mdL smgnGob gm3ebymo M 3omalb sm8mbagmgo Bsbamdo (semab 3ol
bobgzom3bdmmn). 93 Godab 8dmgyMmJ393980bsmzgal @adsbabosmgdgmoas
35bgdom go%gMgdnmo 3539 M33930Ld S OEO MomEgbmdoom gogaMge-
900 gm3oby®o dzodobs o BgMBmol s3mxzmdzgsze; 593b (3968 Me-
M0 3dmEgMs, MmIgmo(z bdoMaw Gdom sfal sdmgbgdamao (Ly. 88).



172 38488960 d6360L 39060ME0S 36H0LOSMMSO0306 B II3TIé00)

byn®. 88. 33060 3o do o (demobgzo, ©33)
http://www.hilo.hawaii.edu/~csav/gallery/decker/alaska_katmai_3.php

13.2.3 3356930l 3mabogngzsins sdmymdszg3al
dgnmab dabgpznm

83maxM 439300 sanmol Jobgozom gMm3abgdo agmes:
dobobdges 37306930 - 98mxy@dzgzgde d0dnbsgmdl bdgmagom-

by, &9dB™bognmn gomgdol Ladb3EMgddn s ™M3gebyHn Bom3mM3mdal
30bdnmgddy.

6ysmg39ds 39306980 - 38myEd3g3900 brgds dbmgmom m 39560l
3L3gMdY; bamgobmm (36mdomons ssbrmmgdoo 10 s;msbbg dg@o bysmdsg-

3o 3 3obn@o boaggdmds.

©9g3d06nb g3oM g0 3 356960 - 50dmAgbomns 0bsda bogmgddy o
3Bob LobEBgdab bbgs 3mabgBgddyg; Bomasb yzgmsdy domamns menddn (do-
®b0), G™Imob bodoememg 21,2 33-0s.

dynbzomg3z9ds g 396980 65 3mgdo Mol (36mdoemn; sdmyMdzgz9d0
303@0batgmadl yobyyemal bjgmo Logamal Jggd (300-5008. abrsboons), Go-
Lo 006 sbmoglh yobmmob 0b@qbbomEmn bmds; bysma LbMogswm (303900
ma30L o byomdzgds sdmgMdzgzal basgba BmEmBnfmgds domnds -
39%0; 840635643935 g 396930 35069 DmBabos - domnsb (30(308m Foemong-
dom; (36mdaos abmsboosdn, 56@ oM 0wady, jobswada s bbg.

13.2.4 3 35693ab 3mabognzsns 3dmdy3zsba s@balb
amA3dab dabypzom

53m3Y3060 bl gm@3ob Jabgogoo gum 306530 ogmazs: (3968 GsmyGo ©s
baDmdMogo (badMorm@n) &ndal gmm 3969dsc.



13> gyemz0608d0 173

696@Msmma §odob gy 3obnEo s8mxrmJ393980 Fndnbsmgmdl
3935660 3960b ©9sdnbal DgoednMmmeb ©sds 353306098 8oemalgd-
0 M@0l ool 89d39mboom. 83 3ol gmm 30695086 Ladmsmmm s dgjo-

39 36mJEgo0ol s3mxyMdzg30bob gm@mTomgds ob (39 3gmmo 3mbaybg-
30, 36 oMomgmyMo gsbmsggdymo 3mbybms 3636H0g9d0.

(396@Momufn §odol 3ym3s6gd0 sd3mBMdz930L RgHomdols dobgeo-
300 0ymad: Ambmagbn® o 3mmoga by Labglbbzomdgdac.

dmbmggbamo o 06950 @mOIoMadosb dbmmme Mo ggMoon
0dmxMd3930L dggasm. gb oMb aodyM-sggmdgdomo bsbosmal sdmes-
69393980, O®mIgmbay ©gsd0bab dgosdomdyg 0sb sbmagl 3306y dmdob
o6 IbmmmE magmo (mogn@o gum3sbgda), 56 dbmmme doMmgmabymo
(Boob gm396930) s 6sGgzn (moge-bows) 3mbybgdol Bm@Iamgds - me-
LobgdMo o6 Msddsgobgdfn gm@Ial 3Mo@gMmma Rom@mBsggdom. dmbm-
396960 3m 396960 3363000056 BmamE(3 ©edme30gdgmo JMbBabgdal
Lobom, sbggg bdoGow 3omemEgdnsh dLbgoma 3mmoggbn&o 3 3569600
3omm9dbg o domo gdob sMggdda.

3memnggbamo gmm3obgdo Bm@InMegdash moggdobs s 3oMm gmos-
L&A Fobomalb dmMoggmdom, bobybamabs s sdmyMdzgzgdol 3gGHomwg-
b0l IMsgomx Moo 056303wg3Mma dmbasgmgmdobab.

bodmdmngn sbv bs3MsmaMmn Godob 3umm 356980 Bmmdgb aogndqem
- badMomol m@m3nl 53mBygzeb oMbL. s3myMJ39390L sgamo 53L ob bo3-
Gomob gobbgmog domnsbaw, 96 30l (3om3gmm 369330 s 3080bsMg-
3L 3091306000 godMndgdymn mbgzemo s sz0mem dmdMmsagn dobam B4
60 mog39d0l 8dmx@dzq300m, Bmdgmog dbbgamo mogno bs3ogdabs s
ma39960 3569396930L MMBoFmgdom JmozMogds. bobdmdMngn Gndal sdme-
693939000 3mabognmo 8ogomomns abmabons, dom 3gsbm&n Jgoo s bbg.

13.2.5 3 356930b 3mabognzsns 3dmgymd3zg3al babasmalb
dabgeznm

83mxmd3930L bobosmal dmagamo aob3s3n0mmdgdgmo gog@mEgdos: sdme-
®d39mmo 3sbab Jodoo dgagbammds s dobdn goblbbamo gobgdal dgc-
a9b0mmds. 8dmgmgzqzol babosmolb dobgognm asbsbbzeggegb gmm 3069-

d0b 3933 3o&93MM0793L: gx3bor@L s gdbdmmbay@b.

989%09M0 ©0gsd0bol bgws s3myMmd3939d0 bobosmmgds maggdal
bybon, ddg0m0 s3myMJ393900m, sx8gmdgdomn dmgzgmgbgdal gomgdg. do-
0000 08MJ3935 d©30md© dmdMago gdgdsdom@yfn maggdo, asbdy-
30l ¢18603369mm 3g3(339mmdoom (35350L Godabs o obemsbooyma @ndab
3:03969%0).

J89%09ma  bysmdzgds  sdmxyMdzgzgdo oMol dMsgemMosbmge-
bo, odie bogmgdo dgbbsgmoamo; obabo ©s39330Mgdygmos Mogmm
LEOYIGNOGENb ©s godmomhigzs dobam@yMa o330l gsdsGmbgdymo

0dmyMd39390000.



174 8988360 9669606 3I0HMDMB00 sGHOLOIMMSAN306 b BIIET?I300)

9gb3emrmBoaM 58mxFd39398L o43L sggmdgdoma bobosmn s dofo-
D@ 30Mm 3eabG Mo dobomol s3myMdzgz0m o oo Momogbmdom
35bab godmymaezno 803nbomgmdl.

13.2.6 3 35698ab 3mabogngzsins sd@onmmdab bamabbab
dobjgzom

3J&ogmmdol batnbbol dabgogoo asdmymegb: dmgdge, dodabgdamm o

RoddMam gmm356938L.

dmgdgon 39m3obo. 8gMdnbo ,8mddgmn g oba” @ab3mbool bLogs-
bos. Dmgog@mo 333360l sbGom, gym3sbo 8mddgmew Rsnmgmagds 0d

dgdmbgg3edn, oy ob sgMdzqzos ab@mGmoanm 3gMomeodo 56 3mem396dn
5 daobo 8dmgyMd393980b dgbobgd dgdmbabyymoas BsbsbgMgdo @@ ormo
smbgMom. s®bgdmdl asbLbgsggdmman ImbodMgdss, MmBmal msbobdsc,

39m 3560 8mddgmam Ronmazmgds nd 3g8mbggzeda(s, o4y ab 8&oMgdl s4@o0-
Omdob 603698L (35bgd0b, mBmmol s8my@dzggs s bbg.). bmao 333emg-

3060 sbgom gmm3o698L Rod Mo gmm369ds00 gobabomagl; bomgnbme
3bmggmomdn s6LgdMAL ssbmmgdom 500-516 dmJdgwn g4 3560, HMIge-
05356 asbrmmagdom 50 0ggMdzg3s ymggmbmonmaw; geMms dabs, sGbg-
dmdlb 1500-bg 8980 3m@gbz0mfem dmddgmo g3mm 3aba(s.

dndnbgdoems omngmgds 3 3obo, Mm3gmoa(zy sgMd3zgzes dmmm3g-
bob a06303emmdadn, dogmod 83g0do@ o6 8@oMgdl sdmyMdsgzol 6ndbydl;
09330 Dmaog@mo 30dobgdymn g 3obo gs8mymeyal asblb. 880L aodm,
393609 ms 3oMommom ol 3gndemgds 33mag gobogl dmJdgwn.

BsdgMsmo@ 0mzgmgds gmm3obo, HmMIgmo(z o6 sxMdzgzos nbGmEoa-
aem @Amdo s 9339 10 000 bgemos o6 03mgbl dmddgmgdol 60dbgdl. s30-

&™3 5mdommds dobo sdmyMdzgzol dgbobgd oMol z0nMgbso dz06g.
09d3d oMol dgdmbggzgda, Mmegbsi AsddMomaw dohbgynmoa gomgebo
0bygdb dmgdggdsl (gem-Rohmbo, 3gdLogs) .

13. 3 393569 Ma 3336380l gmg3dq96@qda

3030 3356580l gmgdgb@gdos: gum 3obytn guddsma, bgzn, s3ma-
y3o60 ggmo (s6ba), 3mbyboa, 3G gM0, 3om@gMs, 0s@Mgds, databimbo,
dooto.

39mgobamn guddsman (volcanic dome) oMol anddomal dbasgbo 3(z0-
g dBmdob 94L& Dogma bbgymo, smdstmmmo sdmdygebo sGbolb magdy;
BoG3mndmds (396@MomeMo sdmygebo ygmowasb dmsb@n-sdsm@qd3gma-
GOmo Ladgamm (s6gdadMa) s 3gsegg (Mommom-s308 M) dgwo-
a9bommdal msogqdal asdmeabgdom; 5g3b 700-800 3-8y Lndomeyg s (30-
(390M@ 540693 mmo 3ommgdo (40° s 398)0). Bog@MdMnga, 3mm 3obyma
amddoma (396@Fomufn G030l Imbmagbn@ mogn@ 3m3byM 535MoGL
Bocdmomaqbl.



13>  gyemzoboddo 175

6930 (abg.henk - ggmo, 30bgM0) bgg@&nbgdHo M@l Lbgymas gam-
3960b 93m3yge6 ygmdo; BomIM0gdbgds 3mm3obyMo ygmolb mogno o
3ommgmab@mo dobamom 53mgbgdabsl. gobog 33g0dn dggm dmaMage-
mgdamo, mgama, Nbgbm dmbsbymmds, Dmdom Medwgbndy dg@Mnwsb
1,538-95 s dmaxrgc gucm dg@as. 6930L 33980 Jobgdo dg(zzmamos
3mb@dogdnMo JnMmmgfmdnmo 3Gmgbgdom, Mab asdmz obobo bInMmsow
3500563580 7gbgmos.

05893 (bgd. Diatrema - bg@gmo, babgMg@n, ngoggs Mo sx3gmdg-
30l 8omn) oMol 39 @0 3o m@o - BomobgdMo gm®mdal 3mm3sbaGo ygmo,
Amdgmo bgs bsbomdo sbomsb gomommgmgds s m@Imb dbasgbo
Rom®3oggdal 6o6dmJdboo dmogMmgds. ©0s@Mgds Bomdmadmds domamo
66g30Ls s domamn §g33gMme@mEnl 30Mmmdgddo aobgdal gMmxgMs@a©
3dmaztMo 33mgdszggabobl; sggdmmas dbmmme doMm jmab@ & dobsmoon
(ogn®o doboms ©a8obabosmgdgmo o6 s60b); oo Mommgbmdoo dgo-
(303L 3933390 Jobgdob JLgbmemamgdl; dmdgdo Msdwgbodg sbggyemn 398
0056 1 33-0g9, dDmaRg® NBRO™ Jg@&n3- 0sGMgdgdol gmabogymo dogs-
momos dedsbol d93(339mo0 sg3gomggdomoa 303dgMmo@ Mo domo LadbMgm
53M03530. 36sma0yMoa, smdsbob o@omgdgmon 303dgFMmodnEn sggmdg-
domo doemgdo 8033mgmmos 053805303 (Bbgon).

39356 9ma 3mbabo 560l 3mbnbol gm@m3al 3me 30b9M0 boggdmds,
Amdgmoz bomImadmds (39b@Momm@o 53mdyzebo ygmol godgdm sdmes-
Ad3gnmo dobomolb @ogMmggdal gbom; 3mbnbol gm@mBslb ©s gommgdals
©bEAMMESL 35b530MmdgdL mogol ©obgdal batabboa, 3afmzmabGno
dobomob dgagbommds s dsmo MomEgbmdmngn mabogsmomds. bdnMmsow
3MbBbob B396dg aobgnmamgdymoas 3@ gfn, MmIgmo dob Mgmogydn
Bo33gmoma 3mbabal m@3sb 56nggdl (by.89).

196.89. 39m3060 w0 33590 0 (25833, Lodbomob Jgwo)
https://commons.wikimedia.org/wiki/Category:Tavkvetili
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s60b d98mbg93900, BmMEaLys 3Mm3sbya 3mbabo 398am8n sdma-
6939390000 BobommdMog ob Jmmnsbo Boanmogds ©s dab sgomsl
sbamo 3mbybo Abrgds; gb 1339 04690 MMBsgo 3 3ebo o6 3mbybo 3m-
6bdo (bmBs-3gdm30 (Ly.85). Bmsgotn 3mbybol ommgdo bIoMow ©o-
M3Am0d 33M563mMbLadom s 835§ gd0m godmmmgdamo, YBMm J3nfg
Bmob 3aMabo@mmo 3mbybgdao.

L. 90. 30M63MLYI0 3PmM3b oo b69R0b30 M (Jghbmpo) Jommgddy
https://www.tkg.org.ua/node/9844

3536 3mba (9b3sb. barranco - mM3s, bgmds) ool bgmdgdal Lob@gds
3936 3mbybob gommgddy.

356156 3mbgdo LagoMmmggmmb IMagam gm3oby® 535658 Dy @on3zz0M-
3905, o330 93 bGog asdmombggs ygmolb Dgabol gy 3obyco s@gomals
39939 30mmzmab@mmomgdoms (doMomsma®) s Jommgddg asbzomatg-
dmo - bgs bobomda 3066m 8 39008 6560mdn MebEsmsb gogemomm-
9ds0 - mM3s bymdgdalb LabEgds, MmIgmog MoEosEYYMOE oMSMEYLS
3Mbabolb 3b39M30momsb 59dgdmyg. doMebimbgdo 3oMasm ©en330M3g-
ds 3(39b0Mgmmo bogsmnom dm3zmgdym oo Dm8ob 3mbyby&o gmmdab
39m35698Dg o Rbgds 3mbybol gs@smgibzalb gbom, @bgo 583mbagm-
™0 6o dgdal 30Mmdgddn. 53 IbFng aodmamBgzs Mommomgdoom s39dmo
a3d5m0bgdMo gmEdab oo bygabgemmb (dgmbm@s) dbbgoma guem 3o-
By boggdmds (by.90).

3M3Ggmn 5ol mabobgdMo o6 mEmBmbgdmn RomMdsggds 3mbybal
6396bg, HmIgmoz dofomsese gdbdmmbogmo sdmyMdzgzgdolb ©mmL
30056M©gds; 3038 gM0 IFnMm 39658 039M 3933060d0s 53m3Y356 ygmmsb.
360 gM0b dm3gdo n33mgds: 3@ H0: smgemn 398 MaEsb - Mdwgbo-

dg gommdg@Mmadwy; LomMadyg: Medwybndy dg&Mmowsb - sbgmm 398 Gsdwy;
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bdoMo, RoddMomn ob @MmEs®™m dmddgoo 3mm 306930l 3Mo@qMgdo
&3gd00 5oL 8dmgLbgdmmo, od3s, dmaxg®, 3MGgMab dofa sbmaow
Bo3dm4dboema 306y Dmdol 3y 3o6Ha 3mbybom agemgds. doszsco
360 9M0b 3oM©s, gMmysbol jommgddg dgodmygds aymb dMsgsmEnzbm-
3960 3565boGmo 3@ gMgda(3. (36mdaemas 3g@gmMagyemoa Bamdmdmdol
3658 9M900(3.

dssmn oMol 3306 Lom®Iab dMEGYgmdoMosbo sx3gmdgdal 3G g
- 33m3yY3zobn ygmoo (3mbybol aofgdg) s dmngf (30(300m gomogdoo;
356 dgdm@ G ydmos ggmol 8dgqgdo dobgdolb ommymsbEmo - gbgogHo
36OmENEgd0L bagamom. ds50bamzol @adobsbnomgdgmons: gfmyggfogn
0x9gmJgd0lb oo doms, oMo 6sg90mdgdol ¢1360d36g9mmm asbgomafyg-
35, Md34M0 b 3ogdal sMombgdmds, s3mxydzggal d306Mg EMHM. MHmam(s
39609900mdb, dosMo mEMBnMegds aMbG ol bymoal (3bgm mogsbmsb 6
30a35bmsb 3Mb@od@nb dgogasw bomdmddbarma Bymol mGordmal dmogmo
sg9mdgdom. dsoMab ©0sdg@ 0l Dm8gda n33mgds Ms8gbndg sbgmmo 8g-
&M0s6 (2003) Mo80096087 smabgme (3200 3) 3g@Fodwyg, Loy (335emg-
domdl 150-400 3 dmab. bdoMow dssmn dg3bgdymoas bymoom.

FomEgms (gb3sby@a Caldera - J3080 (s60b o0 DmBals BmBMg g g-
o 36 mzgsmuMo gm@dab gym3bm&o Bomdmdmdol dzsdamo - (30(300m
B ggdoms (dmaxg® LoggbyMobgdfn 390madom) s 39@-bsgmgdsw
LBmEo dofMom. 3Me@gMnbogsb Fomeams Bamdmdmdom s oo bmdg-
doo aobbbgogmagds (0sdg@@o: 10-15 38 s, dmaxg®, 39&0; bow®3dg: 50
3-0056-500 3-30g).

3065bb3539896 55390gd0bs s hod(3930L gommyMagdl.

sxgmdgdolb 3ommgMmo gmMIoMmgds 39mysbal ygmol me-
3bg gobgzomamgdamo 3G gMmol 390madolb Rogd3g30L 96 gngeb@nma (3o-
&oLEOMBYm0) 3Nm3sbnMa sdmRMdzg3900Lb dgdmbgggzsada (L. 91).

—— T
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Bodiggolb gomog®ms Bbmgds dsboyGo  88mymdzqgzqgdab
Mmb dogdy@o 3960l saombdg Bocdmddbomo LozaMogmggdol magdy,
39 3560b dgdmababdmgMgmo Mammymo Mrmggz9d0lb gobbgmag. 3o 30by-
0 boggdmdabes ©s, bobommdMng, §mbosdgb@ ol hsdzgznb dgdmbgzgzsdo;
o3 @03l gomEgmol aMmogoG o onm  FomEgmsbsy bmogdgb.
RaddMamon g 306930l d93mbgggedo 3ommgfal d98ama goxsmommgdsl
bgmb 9BymdlL gadmagbamn 3Gm(39Lgd0.

(36mdamo gmm 3obyGo JommaMmgdos: 0gmmbBmbol Bszombamy®o
3oM30L (033), ML (31bdygmo Lyds@®s, 0bmbybas), babGmMabals (346-
dnmo LabGMMabo, LadgMdbgomn) s IMsgaman bbg.

39emgobob ggemo s60b momngdob (30mabommo gm&dal, doade-
0 3960b ©0gs8060b DgEsd3nMmeb ©sds393306Mgdgmn 390G 03smaEn o6
200430l 39MG03omEa sfba, Mm3emal 89339mdoms(z 85339M0 dpbson
Loe@dnmo 3960900006 Esdnbol bgmedntdyg smbasl; KoM dgdmbggge-

do 3 3obolb ygmo d;egMegds 3Mo@gMao. gum3sbymo ygmob sg9dmmg-
d5dn dgodmgds dmbsbomamdmglb MHmamtg dofmgmab@aen, aby moegnco

dobome; dmgngMon 333mg36al dabgogom, gMmysbaco ygmo dgadmgds
35380b 53m3Yzobn s6bob dbmmme Dy bobomb gbmmmb.

13.4 g 35699Ma 3dmgmd3g30L 3Gmond@gdn

3 3obyMo s3mxyfdzgzol 3Mmond8gdo sgMgas@mmoa dpgmdstgmdal
dabgzom ngmegs: mbggem, 39st s gobabgde Lobgbbzomdgdsc.

sdmgmdggzolb obggowmo 3Mmydso oMol Lbzswsbbges
dgaqbommdol mogs, Gm3mab 8g33gGs@m@s 600-1200°C ab@qMgsemdn
0(339ds; qRuc™m bdoGos Bomamo §933gGs@mmal (T=1100-1200°C) mags.

sdmgmdgggolb dygomo gyumyzsbymo 3Mmoydgdos: gumgo-
bGo ygddams, madomo, 3Mm3sbamn §30ds, g3Mm3sbaco ggmgmo, gem-
396960 B0, gmebyco d6gdhos s bbg.

39336 agmn yuddsms scob (309800 mogz0lb Bo@gbgda, s3mEyme(s-
bomo dmogMo s3mgdszgzabsl, bobggoo mbgzom ob 3mab@ozn® dpgm-
dofgmdadn. gmm3oby@o ynddsmol gmmds s bm3gda aob3doMmmdgdemmos
™300 9903 960mmmdom; ob dgodmgds ashbpgb Gmam (s demsb@n, gobgdom
39%9M 900, 0by 30bDgd0m goNRgMgdgmo Mbgzemn mo3930b5356. g3yydg-
ma3980L y¢3ds69dn dgecgdoom dmaMagemgdemos @ aMgboms gmmdo-
boo; 3go3g ma3900b y3dsgdo sEobBmMa dmbsbymmdabes - bnMsmuyma
s dbbmobgdcmn gm@mdgdom. dBmdgda o33mmgds Mo8g603y L3-sb 18-wg,
bmmm dobs - dmaxg® @mbqddo (39b30L 98mxMJ3930L ML gmm 306<-
60 gnddomol Bmbsd Madgbady smgmem Gmbob dosmbos).
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ms3aemn bbgosbbgs gm&maal, 33069 dmdob (2-5083) Boab 6o@gbo.

39356 9Ma gJ30d5 gagds mogal dgoamgdoom BzMama babames 3980-

Logob -dbmdom < 433.

39336 gMn ggMm e - doemnsb BgMomo bo@gbo, bmdoo <2 33.

39mgobymn §ougn BsM3modmds BgMxymoal gymzebaol jommgddyg
o6 0dmxnMd3930L s@g0mnEsb dmdmEmgdom, Bymnsb obdo @omygdzobs ©o
dabo d98gm3n 353336M03980L gbom.

39396060 (n@omm. Peperino) - dsbom@obs o 3oMdzal RsbsGmngdal
993390 3m3bzobm, 3myszobgmm s Mabao gggmal gum 3eby@o Gugons,
m3gemdn(z Imbobomgmadl s33080b, Jombgdal, 353698 080b s bbgsms Jo-
M@ MFo aobmoggdnmo 3Mob@omado; 393960bol gogM(3gmadal 3esbo-
3060 Ggaombos bemEosbm bgmag-Bodobm (MHmPcsb sbemmb); 39396nbl 0yg-
69396 doMg360L 5bgdal 3d5b9dmmdado.

39m3569m 36 94R0sb bmadgb bbgomabbgs dBmdal mazqgdoo dg(39-
396890 33mxcdgg30l 3gse 3Mmed8gdb.

sdmgymdzgggzolb godobgddo 3Mmoydgdo:

gdsFimems (mom. Fumus —3359m0). gudatmmasl nbmogdgb (sbg-
™o 3mm3abymo gobgdal godmymazal sanmgdlb gesdnbol dgwsdamdy,
39m3sbolb 3@ gmal 3900maddy s BLggMdy gobgzomsemgdamaoa badmes-
mgd0@sb. g5bgd0lb godmymegs 303nbomgmdl sfs dbmmme 3mm 3obol
sd&om&o 3mddgegdal 3Mm39L3dn, s@sdg dobo dmddgogdol dgbyb@gdol
d99mamd 3gFommadn(z. goby@o s3myMmdzg30L 3Mmoyd@gdns: Ha0, COy,
HF, HCl,. HyS, CHa, H3BO2, Ar o Lbg. g0%gd0b 98mgfdagzol osb sbmagl
3&3mMbygMmdn NBMBobato bmzmbgdFn BmEBalb mENMdmadol Bomdmd-
3bs. osLE NGNS, MM gobgdabs s MMmdmal gs8mymenl nb@)g-
BLoYOMBSL gob5306MMEgdL mogal bodmsb@olb batabbo, 39Hdme, dmabdo
35839800056 gobgdo asdmoymyys gosnmgdom dbgmo, Mo 063936 oo
omEgbmbdoom oo d3MM3935L s dg3ama sggm gdsb.

39m 3o 35dgolb dmMolb aods@mbgdygmoas bymol mEmdmo, Hmdg-
mo(3 doemnabo godmymaomo g5bgdol 90-98%-b dgoagbl; gobsbbzezgdgb
0913969960 ©d 39mbDYF0 bymol mEmJmb; 3oMggmo domasbo doomgds
303300056 godmymazoemn 041396960 Bymoal smEmJmgdol dgwgase; bmem
dgmeg - 3ombYGo (5&3mbyggMnmon) Bymalb smModmgdalb batigdyg, go-
mbdnEo Bysmo badMamagdolb 39d3gmdam b3l ©gmsednbol m@m3ds bsbo-
mgddn s do33nM0 3gMowsb dgdgbomn &q33gMa@ ol Bysemmdoo go-
Bl smModmgdsl. Bymolb mGogdmalb d93ga 8gmeg saomb odgmb
Bobdnmdonl mEgebanl (COz), 398ga amantoab, 398mga JemEal 343-
(3390 35980 o 5.3.

Bdommado, asdmymgomn a5D960b dgoagbormmdal  dobgrzom,
0ymas: bmmazs@omgdoo s d3mgg@gds.

bmemgs§oms s60lb gmaoMomgsebo s gmaomobysmdswomgsbo, dgos-
693000 Jomam@qd3gMeGnOmo gmdsmmegdo (T=100-300°C).

Imxgs (mom.Mofeta — smGongdmagds) s@ob bobdomdgegs (bymal mm-
o gdmob 30bsfgzgd0m) @odsm@gd3gMod o gndscmmgda (T<100°C).
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gnob3980 m300d99m6Jg30borz0b

1. 306306 gm, Mo 3o6bbgazgdss (369890 - 30 3960" s ,399m 360 DB FmEal;
2. 7530 3am3amgmdl 3 3o60b3ab godmazmgbol Jodgbgda? 3.Rs8mmgemgm
5 Ea3baLodMge 3Mm3o6gdalb gmobogogzsaznal doMomswn bndbgdo; 4 asbabo-
s 3 3ebyo 88myMmdzgzalb Godgdo 8ogd0lb 3og80bol dg3(339emdaboob
3°38061d0; 3moayzobgom dogamomgdo; 5.b493sGNGe@ aodmbedgm gomgobalb og9-
dmmgds o smbgfgm gum3eby@n s35Mo@nlb gmgdgb@gdn; 6. @ssbsbnsmgm
39 3560b3ab Mmemo Mgmogyel gmm8omgdsdo; 7. ©ssbsbosmgo gum3obals
3mxMd3g30L 3MmEMJBgdn; 8. 3obdaMmGgm 3Me@gMbs s JomeamMol Jmmal
a0obbbgoggde.
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1 306030J (6ME®3IT0) LAGOOL
30063960 356380

14.1 9m@msgndg Jsbgda

14.1.1 dmgs0n (36md500

ae@Mmoxdg Jobgdb (bob. MrEMmBox080, PeEMIdsbodn, dmemmdgeme-
bmgMo@mo, 3039Mdabn@n) 8abal Jg@dal 88a9d0 dogdmmn Jobgdol Lag-

Bom Imggemmdado dbmmme 0. 4-0. 5% gdoMago. obobo 3ogdobom gonxg-
©9d9mo Jobgdos (Si02 = 35-45%); asdmo@gdmos: Ca, Fe s Mg; 3306
omgbmdom dgo3o3L: Na, K, Al. dmagsfn gob3sdgbn 30bgMamgdo moom-
480b Bomosbo M3065-85369banEn Loemnzs@gdom (memngabo, H@Idmmo
> dImbm 3mobymo 30Mmdbgbgdn, ndgnomae 33x0dmmoa s doabgboyma
dom@0@n) oMol Bamdmmagbomon, ggMown nbpgdbo - M =90-100 %.
03 ganR0b Jobgdol dmangfmo bomdmdsmggbgmo ymggmmgal o6 dgozozLb
y39ms obobgmgdmm dabgfomb s bdomow Bomdmmagbomos dbmmme
96m0 30bgFomab Labom; Mm@Moxdy Jobgdlb bdnfmewm dmbmdnbgFmsmaym
569y 56b03mMbmMBobgMorn® Jobgdbos bmgdgb, bemmm mgozm 3@e@mmo
30bgFomgdob (3magnm3madgda, Gu@q 80bozmob 3358 9d0, Bgm@ddsdm-
00930, 3356 (30) 3MMLYdMInL godm - NRgmEd3sGgdm Jobgdl. mgozmzme-
&emo 80bgMammgda, dobdn domn sMbgdmdol d8mbggzedn, dbmemmeo dgm-
qbaMobbmgabo 306gMamgdol Hmmb sbEMmgdgb.

d0bgMammaonmo dgmggbommdal meg0bgdy@gdowsb asdmdwnbamyg,
Q@GMoxdg Jobgdo 3s3Mmbzm3gmsw d9do, momddol dogo ggMobs o
doamo Jgomo bmbolb 3Jmbg Jobgdos; mns dgggHammdom (dmamabgde-
363064) IbmemmeE Lygoms mmngabasbo Jobgdo bobosmmgds; go8magn@ 3ol
dgmgas© 0dgblb dmygomamm 56 Mab dgugMommdsl. bdofmewm doMggmann
dabgFomgdo Bobs(33magdymos: Gomzom, LyMm3gb@nbom, GFMgdmmomom,
3d@&nbmmomom, 3om30800, JmmGoGom, Dmaxg® dom@Bo@omss. 9939
LemEgdoEsb a3bzwgds: 33nbgma, 3358080 s Lbg; 360d369mmzsaba Gmmo

ae@&@oxdg Jobgdal saqdmmgdsdn g3mozbom dobgymem FabgFemgdl
(46m8m33nbgmmown, 0em8gbo@n, 35369080, ™30, aMsbs@o s bbg.).
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D@ Gogqdg Jobgdo dofomoo sdobamyMo s 3n3sdobamuMa 0b-
&ODommo  (Sen@mbyma) googbol Jobgdoo oMol Bamdmmagboema.
09300000 g4LEGMNDoma (39 3o6mEMn) sbsmmagda. sdabormGo nb@M4-
Boggemo gemBGagndy Jobgdobomazal odsbabosmgdgmoas 3sbnomdme-
RFe-3ofi(33emmz0b0, 30d0@nmImEggnm-3s6(33cmmzgabo, LogMmbodyyma
LEOYIGNgd0. gdbEENDoYm s Jo3sdobomnE 0bG Doy Sbsemm-
398b a00Rbosm 3mMgamabgdmo s 3mmgomemoa b nms - doMomswmo
dsbob dogMmmonyMo GmoEnEo s babgzHednbydmnga LG &M g-
doom; adsbabnomgdgmons ghmazetmgsba, Godbodcn s ©aMgddogma
&adbdaegdo.

aen@Gogqdg Jobgol, domo 506y go3M(39mgdol donbgosgem, gss-
Rbosm oo 3Mod@oznmo momgdmagds. docmmsb oMol s 3a3doMgdmma
am3abol, 3mo@nbol, H3060b, bL3nmgbdal LyymenEgdal, gMabs@nl, dogbg-
&0@0b, bozgmab, JMmBab, Gomzob, byFM3g6E0bob s bbgsms badMmgbggmmm
3603369mmdob Ladsmgda.

14.1.2 3dabsmyMa abGMndama (3emyGmbyman) J56530

sdabomauo 06@Emnbonma Jobgdo go3M(39mgdol gommm 8sbdGedgdom
LoMggdemdL 0bGMNDoym 3035d0bomy® ©s gdbEMMbom sbsmmagd-
056 3gatgdoon.

3bG0mob Loboo dmEsbomns sdabamyMo b baymo Jobgdol 80bgMe-
@0 3mobogogsns §obdn mmogobobs o 30GmMJLabol Momogbmdmngo

393(339emmdab dobgog0o ((36Goema 3)

@bMoacemo 3
mGMogydg §3693ab 3mabogngzszas

J96960L @obobgmagds mo3060b 30mgbgbob

3d93(339mds (%) 398(339mds (%)
m0gobodgdo (@nbo@gdn) 100 — 85 0-15
306mdbgbosbn mmogobo@gdo 85 — 100 15-130
39M0m@ndgdo 40 -70 60 — 30
03060560 30mqLgbo@gdo 30— 10 70 -90
306m4bgbo@gdo <10 90 — 100

Q0GGBYdg §96gd0@6 Y3gmady BoMameos go3M(3gmgdme dgMo-
MEG0&gd0, H™MIgmos Mem@gbmds 360d369mmgbam 5¢aMdgdl o3 xamezdo
dgdagamon yzgms @obamBgbo dobal Mommgbmdsb.

mmogz0bogo (0ybo§n)

bobgembmmgds: obodl Lobgmo ©ogMdzs dms ,balb® (Dun, sbsma bg-
mobns) dobgogom. mmozabo@lbs s ©Mba@L dmEal gsbLbzsggds
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s0babgds  ogigbmEmmo  dobgmma  80bgMamgdal dgd(339emmdada:
m030608 9830 3mboborgmdlb 8oabg@odo (10%), ©nbo@gddo - JEm-
8md30bgemogon (3-4%).

ggmo: 390 363567, 000g30b dogo 3gMab. Bggnmgdfng, baMor- s Ladsy-
smm3aM(33emmzaba Jobos (L. 92); g08mgnd e bgedomdy bdoMawo
Rbrgds M 30b0b ¢gobgol Hbo g3gcal Jgedo.

bgmagdams: LEYmIMLGsmYMo, 3sboomImmgm-3ot(33emmgzsbo;
3o0bgmmo 30bgMaomgdol oo Momgbmdoom sMLgdmdal dgdmbgggada
- bogMmbo@yyema.

B9dbBaMms: 3s5LoMo; daboy@a 8gJLEYGs dmaxrag® odigbmEnmo JEHm-
30@0nbs @ 353679808)0b 3M3mebsdafn gobsbomgdol godm oMmmzgse ©s

B30 Dmmmzgabo 96 mseggdMoga &qdLbEnme.

dnbgmsmmmgogmo dgwggboemmds: mbodo 50l mo;mddol dmbm3abgme-
&0 03060060 Jobo. gRmgnmo doM(33mgdal baboo dgadmgds dm-
bobommgmdgl 8mbmgmabamn s GMIdama 3ommdbgbgda(s; 3@ o-
3o 56 390(393L 30b3M0b 3358 gL o 339M(3L. 8gmEgbamabbmgsebo
5 3939bmEYma 30bgMamgdal dgd(339mmds Jobdn 10%-3g ombazlb
5 boMm3meagbomos: Gm3damo dommdbgbgdoom (doGomoms 5bbLEe-
&0@0), 08300m30, IMbm 3emaby&o 3oMmdbgbom, germamdodom, 3gcm-
3L30&0m, §0BbmIsgbg@nGom, gMsbs@om, 3mEMboom, JOHmIndom,
doabg@o@om s bbg.

Jodogmo dgrggboemmds: ©nbo@do jog-
80b0b MomEgbmds o6 5xgds@gds 45%;
1360d36gmms @@ ggd0lb odal (K0
5 Nay0) Mom@gbmds; MgO 393 (339emm-
35 o3gmgds 10-50%-0b Labem3zgddo,
boyemm 630606 godo 12%-80g ombgal;
3306y MomEgbmdoo 3mbsbommgmdl:
TiO,, A1,03, CaO.

by®. 92. mmogobo¢o

dgi3cemob 3Mmmeud8gdn: mmogobodo 0d- (ybotyo, 363069)
3000050 S&ols onn; 6‘“6“’6(3 53[)0, http://www. sandatlas. org/dunite/
b §qd3gModMmady  bobommd-
603 hoobazgmgds bym3gb@obom, Gomzom s bbg. asbsbbgagzgdgb mma
030l LgM3gb@nbnds(300L 3MM(39LL: 3oMgzgm dgdmbggzsada 3Mmzgbo
30800656 gmdL 358698 0@&0b gs3mymeanl gofgdy (3mdo 363569 LyM3g-
6&060@0) s dgmEg dgdmbggzseda - 35369@0d0b BgMoma 3@36ab Bo-
©3mddboom (3mdo Bybo, momddal dogo LyM3g6@0bodn); Dmaxg® -
Bo@dn ©s0330603905 dab@o@Gn, Moz HMIdyma 3ommdbgbgdol LyH3g-
6&0b0bs(300L 3MM(39L0L dohggbgdgmos.

Emmolb gmmdgdo s 3936 (39935 mmogobo@o Jdbol sdmejomgdgm,
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bodmamm dgagbommdal bm@mdnmo Mogob Jobgdos: omGodo s
339630060 om@nBo, LYoGEGg Mogol - LngboG-Gfodado, BNy Moanl
- 39mEd3s@mnwgdosbo LogboGo s dsmo 3ndsdabamyMo s 94bEMmbo-
a0 sbsmmagdo.

Bbm@dnmo  GGoobmdol  Jobgdosb GofMmmpss  a3e3M (39 gdmmo
3bgDndadbom@gdo s sbgbadgdn, Gm3mgdai dmsemdom 3603369-

mmgbo@ Lomdmdl doo dgbadadol 0b@Emboye sbommagdl - ommo@bs
5 3390 (3056 @omMo@L; bmdG M@y Jobgda - bngboGo s §Mododn ao3t(3g-
mgdmmos dgsMgdom 0dzosma@, bmmm bygggmabasbo bogbodo s &u@g
393366 Jobgdo - (@9 GModo@n, Gmbmmoama) doemnsb ndgosmac.

03 xamnol Jobgdo gobmogqdols ggmmmaoymo doMmdgdom s 398-
AmaMogonm-3g&Mmmdadanma megabgdymgdgdom s3mgbgb ddnm gq69-
&0g6-bogMzmdMog 303306, gMomn dbGng, g08GHm-dsbomEnbs s, 3gm-
g 3603, aMsbo@-Mommomolb xanxrob Jobgdmsb; MdoMszm dsc dmmab
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30M 535350 damdsfgmds - 336MHmMEomMNnGgdal, gfmebmoom®nggdnbs
5 339630560 @om&0@qdol 89d39mdao.

©om@0B)-0bqbnBgdol  xanxolb Jobgdo b0dabgomaEo  Jobgdos,
0390mmo  96gb0bol  (56gbab-medMmamma) Mogol  3mogomzmababe
(65-75%) o RzgmmgdMogo Mdo@ymotabogseb (35-25%); Mommgbmdmago
035mbddM0boo dmognmgmado ymggmogolb 360d369mm3zbo LFoMmdmdl
G do@ymomsl. dgmmgbamobbmgsebo 30bgMamoal baboo dgadmgds dmbasbo-
mgmdgb: dom@n@o, 3mbm mabyma 3ommJbgbo (Comaybow-350g6dgcao-
&0, 933080), HM3dgmn 3ommgbgbo (303gMbEG60) s 3356 (30; 3omoydol
30b3Malb 33580 3Mod@ngmmon o6 336300908, dobobosmgdgmn dg(3-
3ol 3Gm39Lgd0s: Mm@ odsz0s, bmbomEadods30s, JmmEadndszos,
LgFo@Nds(300. 59(39LMMYd0EEL BmMbsBamgmdgb: 835800, Lygbon, ndza-
SMOE (3063Mmbo s aMaba@n; Jobgmemn dnbgMamgdawsb - doabgGndo,
om3gb0@o, 3oMo@o.

3999060l 3g3(339mmds om@0n@-sbgbn@gdol Rxamyolb Jobgdda 52-
36 65-3g (3sb. %) LodPEgMddo n(33mgds. oMM0E-bgDa@gdal Kxa«-
3oL gobgdlb ymeggb: s6gbadadaom@gdabs (Si02=52-57%) s 5bgbo@gdab
(Si02=57-64%) d3gxanygdo©.

©3boMhgbn dmogama Jobdsdgba gobgagmmgdolb dgd(339mmds sbgmoas:
Ca0 5, 0~10%; Fe,03 + FeO 5, 0~10%; MgO 1-6%, Na,0=3, 5% K,0=1, 5%, Al,03
14-18 3sb. %; @om@m0@-36gbndgdol xampal gumzsbama s6smmagda,
3580m-35bamB ol xamgab Jobgdol dbaszbow, go3M(3gmgdol asds@mby-
S0 3am3sfmgmdoom baMagdmmmadl 0b@ M bogym sbsrmmagdmab dgosmg-
doo. @omEm0@qdol bomo sdmgydzgnmoa Jobgdal LagMom dmmmmmdado
osbmmgdoo 2% dgomaqbl, s6gba@gdol - 23%; g3dgdsbgdobagsb as6-
bbgeggdom, 3603369mm3bom n(33mgds 3 30608l bobnscn - dmogHwg-
35 94L3Em by Im43gwgdgdo.

0mMmM0@-bgb0@gd0L gannob Jobgdo 3Msd@nimmaen 360d36gmm-
3960 Jobgdos, MmIgmmsbss o303d0Mgdmos mdMmb, Gygzos-oggmanl,
b3nmgbdabs s bbg. badsmgdn; Bamdmawagbgb dzntggal bLsddgbgdmm wo
»gHIMbandmmsz0m Fobomosb.

14.3.2 33absmu@o b boyma Jsb658a

Job9dab 53 xannb doggnogbgds: @omMoGn s 335630560 omMndo.

©omMogo
bobgemn d39mdg@dbmmoaesb dmeab: Slopllw - 3omhgs, gobbbgaggd.

g9mo: Rzgnmgdog, mos Mbo, 3do Mbo, ds35307; (330l 3Bmnd-
8900l batixdg DmaxgM 0dgbb 3mdbgebm agMb.

bgmagdams: LEnm3GabEomaco, 0obsdoMmdsm(3gmmgaba, B3Gom- o
30356@nM3oM(330mM3560, 0d300mo@ 3MMG0MOLYdM0, LomGndemo.



214 084889650 3969806 3906MME0J 3HO06OSCMM3O0306 B II3TI600)

B3JbGoMms: Bsbonmo, gMmagzemmgabo, &odbodmEa (4o6306Mmdgdmmao Job-
do g3gMa©0 30bgMaomgdoom dnEsMn gobzom3g3gdmmoa dbgdab - dmo-
69500 5®bgdmdom), nd300ma© BosMmmomyMa s dmEgdMngo.

dnbgmommmgngmn dgroggboemmds: dmogstn Job3dsdgbo dabgFsomgdos:
bodmamm dgmagbommdal dmagomzmsoda (s6gbabo) s Rggmmgdo-
30 363565 Odo@ymats (bym. 99). Smogomzmado bdomow babosmwgds
BmbamMo 83 9dmmgdom, HmMImob (396@EsmEn 6sbomo gudgs (me-
dFsmenl Mogo), 3gMoggmonmo Bsbomgdo 3ygsgg (mmogmzmadol
60g0). 3mogom3zmsdal 856 (33emgdol 0om3mmgabdal bamabbo asso-
mgd00 domamns BgMae JobgMomgdbmsb dgmsmgdoom. dgmmgbatmabbm-
3960 3nbgMamgdns: 335630, HBMIdmmo ©s FMmbmgmabyFo 3oHmgbabgda
(96LBoG0E0, doMomsEsm ©omBLown, 0dznsmsm ©3308)0), domEndon;
&g 80bgmal 33s@gd0 (MEmm3mada, 3036m 3 manba) dmbsboemgmdl
1860d36gmm Momgbmdam sb bagMome o6 Imbsbormgmadl. dgmMgaemo
dnbgFomgdas: JmmMoGn, gEsmodo, g3om@n, smdodn, LmbyMogo,
LgFOEE, 3MdMbSG, Jommaboo. 5739bmMgdob dmMbBsbamgmdyb:
306m30, 3350@)0, (306 3mMb0, aMsbo@n s bbg.; dobymemn dabgMomado-
b - 353698080, 0em3gbn@n, B0@s60d0. @omM0Egddo bdoMow srnbnd-
bgds dmomgdo s ¢sbm (dgd(339m0) Jobob Bo@gbgda (JLgbmmomgdn).

boym. 99. @om@o@ o http://www. sandatlas. org/diorite/
bobgbbgzomdgdn:
BIMon dobgMamgdals Momogbmdol dabgogam om@ndgdl ymeqb:

MgogmimaGymo ©mAoG0 - ggfon d0bgMmaemgdol Mommg-
Bmdo <35%;

dgmobmg@aogygmo ©omMndo - ggeown 30bgHamgdall Mommg-
Bbmdo >35%;

3396 (30b 393(339mdab obgogom:
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3gom@Eolb dg83ggmo @omModo - 335630 393(339mmmds Jo-
Bob doxemnsbo Imzymmdals 5% of 0m0gds@gde;

33oMm@Eosbo @omMo G- 3330Mi30b 393(339mmds 5-sb 20%-0b
LodgMgddo n(33mgds.

39mabmgMma@mmo Jobdsdgbn dobgMamagdal dgd(339emmdal dobgwgoo:

d03gmb§gbnobn, 33080560, domGod-3nd gl gbosbo Lobgbbzomdgda.
aod@m-pom@od o bdbosmpgds dmogomzmodal 3980 gmdos-
bmdom (0b@gbab-madMapmmn) s ggfomn dobgMamgdols dmds@gde-
o d93(339mmdoon.

dgiacems: 393330l 3Om@nd@qdos: 3mabadn, 3o 00, bydoodo, gdo-
OME0, 3ommnbo@o s bbg. (Smogomzmadgdal batigdg), JemGo@gdo
(dom@B0@nbs s Mds@ymamab bomgDg), M3060L 3nMmysbagda s bbg.
(63060l 3933390 BabgFamgdals batig dyg).

Emeol ggmM3dgdo 5 3036 (39emg8s: @omEn@ 0 5393 33069 Dmdob s gm-
m0mgdb, ©o03908L, I&m3qdL. ndznsmor Jdbol sdmazngdgm, d(30-
g Dm3ob 0b@EMnbogm Lbbgmmagdl; bdofMom dImbsbomgmdl Mormmo
dgagbommdol 0b@Gbomma 3m33mgdbgdal sg39dmmgdsdn, Lows(s
0l 09boMbMbom gowsmal gMmsbo@mnEgdbs s gsdMmowgddo. ©o-
M0G0 FOMOMESS 3536 (39 gdmmo RMoomm 3960 30dn, o dM0d)s-
bgdo, (396@MmNE sb0sdn, NFomDg, ysbsbgmadn, dgmmEmbosdn ©s
bbg. bagomggmmdn omM0Ggdal god8mbagmgda (36mdamos Juomsnldn
(d39&>x30L omGo@mmo 35b0g0 sdabsbosmgdgmo dmafMgdom).

65/53dmdmds: pomMoGn bomdmomagblb ggmdgdsdom@men 3sb@onma dog-
3ol ogygMmgb(305(300L 3MMEYJGL b 0mgmgds JndMoym Jsbgdow
- boM3m3mdomo gudg s dgo3g oa39d0b dgMgzob gbom. dgozg dgco-
3960emmdol 06@MNboggdmsb ©s39330Mgdmon ommMo@gdal Bomdm-
dmdsl 300bgFgb gMsbo@mmo 35330b dog@ dogbomdom, 3o (zo¢doms
5 306000 30EsM0 Jobgdals goblbobs s sbadomas(znol 3GM(39LL.

3Mmsg@ngmemn 3b0dzbgmmmds: ©omM0@gdmsb oMol ©s393306Mgdma
mdBmb doGomgdgmoa 3goc30lb dofmggda, 30bal, bL3amgbdal, myyomo-
ob, @ygoob, gg@Ebmobl, dmmadegbol, gmmemsdal d0bgMamads(zns;
s60b dgo®gzobo bLoddgbgdemm Bobome.

335630360 omMo@go

ggmo Grmbo 56 3m36356m-Mmbo.

bgmagdams: 303o@om3mmggmm-dom(33emmgabo B3Mom- s dbbgnmdom-
(33mm3zobo, Pobemmaegds gMsbaodyyml.

B3J4bGgMs: 3sbogyMa, Bmax g absnbobgdmo, ndgnsmam Godbogydo.

dnbgmsmmgnymn dgeaggbommds: bobosmmgds 33oM30b Jbgbm3mEmemma
3o (3390l 3mdngn Imbsbomgmdaom (5-20%); Bs8yzob0 96353960 do-
BgFomos oM@ Msb dgomgdom, BMm 3¢s39 3mmogomzmsda (sbwg-
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Bobo-mmogmgmadn), Hm3gmocg Jobob 8omnsbo dmzmemmdals 50-60%-b
d9000a96L s godmamBbgzs n@omIMEmEaD3al Bomamon bamobboo yzgme
©3bsRgb dobgMomgdmsb dgmsomgdom. 3306y Momogbmdom dmbsboemg-
mdb ggMs@a BnbgFaomada (Mds@ymems, dom@ndon, ndgnsma, dmbm-
3m0byMo s MHmM3dygmo 3ommgbgbgdo - 0-20%), momnddob o6 dgo3o3L
3omodol 30be3zMal d35@L. dgmEgmmo 30bgMamgdas: smdo@n, 3om-
m0bo@o, byFooGo, bmbaGodo (3mogomzmodgdal batigdyg), @Gsomo-
&0bgdamo M@ ymams (30mmdbgbol batigdg), g30m@n, JemmGo@o,
&M9dmmom-s4@&nbmmoma (306mdbgbgdabs s Mdo@ymamal bomg dy);
5d39bmEmo BobgMamgdas: 8358080, bygba, (306 3mbn, bmaxr g doga-
69&0@0, 0em3gbo@0, ndznsma, mMmo@n, MyGowo s bbg.

Emolb gm@dgdo s 3036 (39emg85: 335630560 @omE0G 0 0dgosmawe Jdbals
00 dBmdob sdmyzogdgm Lbgmmgdl; 9393L dofmmggdl, I@mzqdl,
005039805 8 5MLBmEMn gmE3al Lbgmmgdl; a3b30gds gedMmowgdoms
5 3M3b0@momgdom sgqd9mn b bammo bbgmmagdol sbmznsgns-
do. 339630560 @oME0EGgd0 IMdMaz0 Lo ymgdobomzgol edsbsbosmy-
390 Jobgdos; BommmEss 3o3M (39 gdymo: Mamadn, sm@o0-bsonsbol
930mbdn (Mnbgmn), bnMggansdn, n@smasdn s bbg.

3M3g@ngmemn d60d369emmds: 33561 (3006 LOMENEJONSE s Jo3d0Mgdmmos
mdAmb, 3060b, bL3omgbdabs @s L3nmgbd-dmmndogbols d0bgMamnds-

(309; 358mM0Ygbgds Mmam (3 baddgbgdemm s IMMSGma J3o.

14.3.3 30333abosmyMa ab@Mdayma 36930

0mME0E-6mgb0@G 930l 3n3sdabamyMa abB Gy bamma Jobgda dobgFommm-
309900 s Jodon&o dgmagbommdoo sdobsmnma 0b@Mmboyma Jobgdal
LENMOSE SbsmmgoMas, oo dmMab 4obbbgsgzgds Ibmmmm b G yMs-
do s0bobgds. 303s80bomn@ 4obgdb dmmal godmymegb: 3n3Mmoommodl,
OMA0E-3MmMR0M0GL, omM0B-s3ma@l, @omMo@G-3gads@o@l, dormdodb,
m333Mmz306093L (b3gbamEndn, 3gMbab@ado).

dngFmpomBingn ©5 NMM0G-3MAERNM0G BoOHOME 3530 (399"
dmo Jobgdos s md300bm0 0b@MNboyma Sbammagdobogsb dbmmme
LEONIEYOm asbLbgszadasb;

dongFBmpomnGo Gmbo ggcab (doge8wy) BaMomm- s 0obsdomBo(33-
mm30b0, sgobo@mEn sgqdmmagdol dobos - dozHm@omEadmo, bdoMaw
3obo@omImEmggm-3s(33emmzsba LEENJGME0m; §5635d560 BabgFaomgdo
Boc3ma 9bnmos sbgbobom s 363569 Mds@ymstom.

©IMFA0G-3MFAR0M0G0 3M305b5dMTdM(33mmm3zobn Jobos - 3mMgafo-
LydGa LN JEYGHam;

3030mE0mMo@0bagsb gobbbgeggdom, bobnosmmgds dmbsman demsgo-
mgmadobs s MJo@ymamal 3mMmx0Mobgdfn gsdmboymazgdal s@bgdmdoom,
bmmm 3d0bamy@o 0bGHDommo sbsmmmagdabogsb - dozmmam33emmzab
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doGomo 85bodn 3esegamymsadal, Mdodymomabs o domBo@ob BRsbsbo-
66 3mgd0lb dmbsbomgmdoo. Bmmob @sdsbsboosmgdgmo gmmdgdos: @m0,
5030, 0b6&GDommo dnomdo ©s ds@mgo.

@omA0G-33cmngo Hbo  ggcolb  bgEmamdam3gmmabo  v3mo@ o
LEONYJG ML, ndznsms as3M(3gmadamo Jobos. Lbgsggzamaw dob Semo-
30m33m0n@gdbag 9bmogdgb, md(3e 396ob3bgmabogsb 3356 (30L sMoM-
Lgdmdoom, s3moGMa LEGONIGYMom s bmmol BmMIno gobbbgsgwgds.
20030l Jomosbsm s3gdmmos sbgbabom. ggMomn abgHamgdo (dom-
&0&0, OJo@ynoms) bogMHome o6 Imbsbormgmdl o6 a3bzmgds 3603369~
mm HomEgbmdom - 30mmJbgbgdmsb s jomondal dobgMol d3s@mab
sbmgosznado.

©@omMm0G-3939580B0 bobosmwgds 3bbgnmIam(3zemmzaba bGMmIE«-
Gom; d90g9ds: by b0boL, 36 Dnb-mmmam3msbal Mogolb dmagom jme-
Bgd0bogob, dom@n@ b, MJs@ymemabs ©s, 0dgosmaw, 30mmdLgbgdabsgsb.
Bmaxg® Imbsbommgmadl 3306350 (5-6%).

dsemgn@n BzMomdsm(33emmzgabo, 3336030, Bbo 363569 o6 dnjo 3b630-
b9 390l @omGodmo dsGmgnmo Jobos; dmagatn Jobdsdgbo dobgmamyg-
d0s! Mgo@ymoms s 3magomzmado (mmogmmab-s6gbabn), ndzosmaw
dmbobomgmdl dom@n@o. domasb yzgme bomdmeagbamos dmMgamamo
30dmbsoymazqdols baboon.

b3gbsm@BoGo (Mdo@ynemosbo ommadmmo msddmmgotn)

Lo damdamgmdsda 3o Gbo, Mmomgdal dogo gMal Jobos. gsdm-
gBo@aem dgesdamdg adgbl dmBomsmm-Mab dgggommdal; @odsbsboo-
0gdgmoas B30 3M0bGomumo 3mEgamabgdfo LEGNYJGnGs s Joboymo
&qdLENEs. Jnogema Jobdsdgbo JabgFomagdos: badmsmm ob gdqdgwagbo-
mmdab (56gb0bo, medFopmn) 3mogomzmodo s, Rggnmgdfng, 363564
ob Mybo 863567 Mdo@ymoms; sGnl (3mEe grmabmdnmmdLgbo(s (eomgbown)
5, Mmam@ i d9dmbgggoma 30bgfMomo, mmngabo. ggfon dabgMmsmgdo
353m0MRg3s 0omIMEMEB0D30lb domsma bamabbom, 3magammasbmab dg-
oMgdom. doMomswn dobs s39dmmos MJs@ymomaom, sbmgbobom s dog-
6gB0@oom. L3gboMGndo 5390L on3gdlL; Bommmess gogM(39mgdymo. bo-
36(3MdM0350 5 3969@ 030 ©s3o3d0Mgdnmas 456MHMgdmab, omo-
8gdmsb, 3560890056 s gMsbmeom®mn@ gdmsb, 3mognmafMabn@gdmsb.

3963600 (J56bosbo LomMoGMmo @sI3HMBaMo)

306 9abmmo 0gMoo 3gdo gaMab osgsbod o Jobos. LEENIG NG
3mmxzomabgdcn, &gdbEn®s Bobom@a. Bmsegama Job3sdgbn dobgHamadas:
bodmamm dgagbommdol demsgnmmsbda s dom@odo (30-50%); dgmeg-
boGnbbmgsebo 806gMamgdns: 533080, 335630, gomondol dobogmals d3s@8)0;
dgmGgmmo dobgfomgdos: JmmEngo, §fMgdmmom-sd@&nbmmoaca, smdado,
9300ME-(3m0b0@G0, 33607ds 3o (308035 J(39LMMGE0ESb - 335 0@, Jog-
698080, bzgbo (BoBobo@0). 39MLBEBEGN ndg0smaE 33b3w07ds ©admY30-
©gdgmo 35b03980L Loboor. Azgmmgdog, 3mbsBomgmdl gmsbo@gdal 3o-
6 Ba309bab sgqgdmagdsdo.
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14.3.4 94Lb@ENbanma (39m3569Man) J56530

3935660 §obgdos: 9bgbadsbam@n, 56gbadn s dmbobo@-3smnsbo@on

36qbndsbom@n

bobgemo ogfdzs dgmagbommdals go8m, Moash s6gba@bs s dabom@b
dmEob Igomgonio Jobos.

ggmoa: 3m36356m-Mbo, 3ndo Gnbo, mocnddolb dogo.

bgmagdams: 3memgomemon, 03300000, sx0Mmo - Josmmm3omod o,
3oem@odbo@ca, dogMmmomyn dnbgdMngn dofamswn dsboom.

—" '/'v T ” ‘.“’
) -

boym. 100. 56gDadsbom@o
(33990l Bogon, gobdgan): s = meagaba, & - 306mdbgboa, g - 3emogomgmado,
© - dogMmmmomnyMao doMoomsa 3obs.

B3JbGaMs: dsboyGo, gmEM3zsbo, Bobosrmdzon®o, GmoyMo.

dnbgmsmmmgonamon dgwaggbormmds: 56853960 80bgMmamgdas: badymsemm o
%9dqdgeagboemmdal 3mogomgmabgda (sbgbabo, doMomsmsm me-
3M5mM0), IMbm 3mabyHo s HmBdymn 3ommdbgbgda (533080, dma-
X9 30gmbo@n, 303gMbEgb0), 03305050 Mm0gz0bon. Job63sdgba Fabgme-
mgdal R36560b6 3emgdn Jobab Logom dmzmemmdal 25-30% dgowaqbl.
dgmEgbamnbbmgabn 3obgMamagdos: dsbam@B Mo Mdo@ymoms, mmogabo
3 3396 (30. IgmEgema dobgMamgdos: JemmModn, smdo@on, g3omEo0,
Leb@o@o, ndgnsmo LyM3gb@nba. d9(39bmEgdns: Lgggbn, 335@0@0,
Jom 3m30M08)0, 3oabg&0d)0, §0&obm3aabg@ndo s Lbg. 306gdc03z0 do-
omo@n dobol Mommgbmds n(3zmgds Jobol bogHom dmzymmdals 30-
b 90%-3®9; 390mmos doMomsewn sb3sdgbn dobgMmamagdabs (gofMws
m03060bs) s 3 3069Ma 30bnbogshb.
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Jodoamo dgma960mmds: sbgbadsbom@dn Si;0=53-57%; Nay0) K20 0sdm-
30009899mgdob 8obgogom ged8moygmezs: 6@ Mmadosbn (Na0) K,0=4-23)
o gomond-bo@Mmomdnsbo (Nay0) K;0=0. 4-4) bobgbbgomdgdo. sbwgbo-
Bgd0bogob goblbbgoggdom, boboommgdnsb 399306l @sdsemo d53(339-
mmdoo s 39Jo dabgFamgdal bogbgaom.

Emeob gmm3gdo s 3536 (39cmg85: Beamol gmE3gd0s: @en3zgdo, Loemgdo,
bo3oado, 4069396980. doMomswam go3M(39mgdamas bamgs dbafggd-
do, 336300905 05b53gMM3g 3NbIPmms G 3ombdg, gobsdnms 3mbE0by-
bEms 3oggdbs @s Jogs3mbBnbgb@n® stgemagddo s Lbg.; ndznsmow
33630905 6ysemd393s 3mm 306996 bygd98L dmmMob; 3mbsbomgmdl dmbm-
396960 &3l mogy®-bomgsba 3mbabgdobs s dbbgoma LGEsEm-
39 396980L 08989mgdsdo; FoMmmEas 3030 (39 gdmma: mbm@-Ry-
3M@30L 3mm3sbnEd Dmbadn, 0s3mbasda, s3L@MomNddn, dmNdbzady,
obeobenado, oM dgmadn, o ©s d306g 3o335bombdy, AMomm ©s
Lodbmgom 93903530, 3odRsd3odg s Lbg.

65m3dmdmds: 5600gD0dobam@o 300l Bdgdsb@ o ds330b oggMgbzns-
(300b 56 g399dg o Fgogg 358390l JgMgz0l 3MmoY§o.

3M5gB0gemn 33dmygbgds: 56gDadsbarm@o dgo(3o3L mJmL 80bgmMamon-
Bog00b, b3omgbdabs s L3S Go3al LymagonE Bobydl; gedmaygby-
b5 133dgbgdemm dobama.

36gb0gn

bobgemo ogMdgs 9bgdol dmams bob@gdob dnbgogom - Andes (LadbGgm
5396039).

g9 0. bo, 3o bomabggmo, dmgomabymm, dmysgobymm ©s dobo-
LgdM-3o30 (0omabogbo@n).
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33069 MamEgbmdom 3mbsbormgmdl bygxgmanbo (10%-30g) o memngabo;
89mMgbamobbmgabo 3obg@omagdos: dom@ndo (emmam3o@o), acsbs@o,
A do@ymems; Igmegma dobgMamgdas: (3gmmomgdo, 3ob63Mabogn, bm-
omo@n (69589m0bob 3g33mab batgdg). of39bmMgdowsb dmbsboemg-
ML 8358080, §0@obmdoabgGndoa, 396mzglbzon, omdgbo@o.

Jodoamo dgoggboemnmds: Jobol Jodonm dgoaqgbommdsl gobbabdmgmagl
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0dMEgds: ALy 03 (3-6%) s NayO+ K70 (0. 5-3%) Gomegbmds, benegnm Fep03
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m00-33Mdmba@n@mo 3m33mgdbol sgqgdmmagdado; bdoMaw a3b300g0s
Jbgbmmomgdals bsboo nommomdo.

&Gg 06@HNbogmo xannob Jobgdowsb 0s3m30mebando gMo-gHo
RIMOME 35360 (39madaem Jo6gdb nggmmgbgds; (36mdommas dMsbomo-
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80&obm3oabyBn@ o, doabg80@0.

godogma dgwggboemmds: bobosmwmgds 3og30bals docmamo dgd(33gmm-
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Ememob g3m@dgdo s gogm(39emgds: J3bal 33069 dmdob 3Gm3gdlL; (36mdo-
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3o (33mmmzgabo.
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&0, bog®ndn, 5b396080), HmIgmos Momegbmds Jobob Logom dm-
Ememdab 50% dgoa96L; oMol obgon Lobgbbzomdgdo(s, HmPgmdos s
3963mbsBgdal goMms 360d369mmzgeb Mmel sLAHMmMadL gqMowo do-
bgMomado: gmmbEgHodo, Bemmam3dndo, dom@ndo; mEm3nd0sb ©s
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Emeolb gmmdgdo s g3o3m(39emgds: J3bal 3G m30l, Dmaxgd Hamemado
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bo, dgmomo@n s Lbg. 9g(39bmMgdnsb - 535800, ds3b98 080, nmdg-
bo@o, 396mgLbgo@o, Jhmdn@o ©s bbg.

Emob gmmdgdo 5 3536 (39985 §360b 35bx39698L, 65350098, biydgmem-
39696, 3Mgqdcog o IGmM3nbgd® Lbgmmadl, dmaxg®, sggmdgdom,
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B0mgdl; bomggdemmadl Jgdbemmmnmo ao3M(39mgdom; LogM(zmdMogso
5393906 9dm0s dgeMgdom sbomasdMms gom 3obgdal go3M(3gma-
d0b M930mbgdmab; (56mdamos 0@omosdn (39m3o6 3gdm3z0L dgdmae-
963d0), 0530%g, 96800 J& 0oy, obogmgo sx3Mozolb Moxy@dn s bbg.

3M3gB0gmemn 33dmygbgds: dgndmgds 353mygbgdmem 0dbgl, Gmames jo-
mogdobs s sey3060b doegdol Bysmm.

dgmomomngo
ggmo: 3ndo bo3Mobygmn, Im3bzobm-dmdagm.

bgmagdams: 303000mImERm-356(33mm3500, sg30M4yma, d03Mm3mE-
oo,

B3JbGMs: 30bsmmJzoqma, EMsdoGmommmo.

dnbgmsmmgnymn dgoggboemmds: dgo393L gmomomal (>70 %), memo-
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Emolb gmmdgdo s 3936 39emg8s: 36l Lomb, mogn® bogowl, asob-
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3358080b, Mmabsdabol, gmmmam3n@ob, 0dznsmo dobgdol, doabg@ondnbs
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a0bgM39bE0bgdmmoa s go39Mdmba@gdnmo dofamswn dsboom.
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dnbgmsmmmgonamn dgoagbommmds: JobgGaomama dgoaqbommdom  30d-
dgmo@n Joboob 39MomB oGl 3obybmdl, Mol asdmig doom 3gon-
Mmool 94bEONDanm sbommasw gobobomsggb. dmsogetn §s63sdg-
6o 30bgMomgdas: BobommdMag 96 domosbow asbgM396@nbydyema,
dmBMagomgdemo o6 3o@o3madamgdamoa 8s3b9bosmmGo memngabo,
Bmmam3ndo, JOhmdmoomgbown, dOHmbboGo ©s 3omm3al Mogal gMe-
bo@0. BgMnmdsm(33emm3zobn 30bgdMngn dofMomawa 8sbs Bgoaqds meno-
3060b, gmmam3dndob, gomsoGab, LyM3gb@obol, Jmmmn@obsegsb ©o
Lbg.; Igmegbatabbmgabo d0bgGomgdabs s of39bmMgdol Loboom dm-
boBomgmdgb: 83580@0, 3gMm3zL3ndo, 0mdgbo@o, 3sabg@ndn s Lbs.;
dgmGgmmo 30bgMamgdosb gobzomemgdymas: bgfM3gb@nbn, 3om(3o-
&0, JmmGo@o s Lbg. 30bEzMab 3358 gd0 bagMome o6 a3bgwgds; mb-
300 dgo(303L 39M0m@0@ b, g3mmandol, 306mJbabodob, nbadnl
bbgowabbgs bmdalb JLgbmmomgdl. Dmaxg® o00bndbgds dgd(339mn
aboemado s 3g@edmmgmma Jobals Bo@gbgdags.

godogma dgroggboenmds:! 303d9Mmod ol Jodon® dgoagbommdsms mago-
LgdFYdaL, 3gMoEmGodnmo xaBab obsmhgbo Jsbgdobogsb asb-
bbgseggdom, bomdmowagbl 3obdo Grmam3n@ ol sMbgdmdom gsbdomm-
39890 gomondabs s omyd060b gobdMoamn d93(339mmdgdo.

Emolb gmMmdgdo s 35360 (390m985: 3033900 o6 3ng3c3690s dby-
3530 goMomE a53M(39mgdgmo §obgdob xanal; gmm3omogds sgg-
0gdgdomo bobosmolb 3 30byMo 58mxrMmJ393980LoL s, BggmmgdHng,
Bofm3mmggbomons dmdMmagomgdnmo b mzgamy®o gm&m3ob ©osdgdnl
(5390 dgd0b 8ama) babom, BmBgmos dmBgda somgmmo 3g@&Mosb sbg-
@ Ig@Mody 09, dBmaxg®, Jommdg@Mmedwy s ombyal; os@mgds Lo-
03990 056smsb gowswal 33069 Loddmagmol @sngsda, MMIgmba(s
59m3dYzo6 sMbow gobabamaggb. @ns@Mmgdnlb gmmIamgds dggmo 3mo@)-
Bm@Igdab 3M0bGsmNE BMbosdgb@dn gobgzomsmgdamaoa dbbgamo, Lo-
@INmo H39390000 3MbGMMmoMmmads; 30ddgMmo@al go3Mgmgdal
1930m69305: 053809, 93LGMamns, LadbGgm ©s (396G YHa s~
39, 3obows, LadbEMgm 83gMng3s, dFMsbaemns s Lbg.

3Mm5g@ngmemn 360d 36 9emmds: 308596 mo@0 3@ mmae 36n0d3bgmmas-
6o Joboos. ob s60b 5m8sbab badsmgdal gMmsgfmo doMomswn Bystm;
039030 (36mdans 1500-30g 303dgGmodna Lbgmmon, Mmdgmmsgsb
8-10% omdsbob dgd(339m0s. 30339Gm0@do omdsbob 3GMob@omgdo Re-
Bogmos Rs6sbnbb 3emgdal Loboo MmamE (3 Jobob bo@gbgddo, sbggg do-
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&9 303G0do
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3M57@0gmemn d60d369emm3Bs: 36580 mma© 13603369mm Jobos.

goob3980 m300d9dm6Jg30borz0b

1. ®odo dagmBamgmdl aobbbgzoeggds Gudg MmGMmegndy Jobgdbs s dbgagl
bm@3gmo LMool Jobgdl dmMob? 2. ssbobgmgo Gud&y PYmEMogndg Jobg-
b0l gemobogngsaznol 360b3039d0 @s 3obdo dgdsgama Jobgdo; 3. Moda sabsbgds
o630 3048060l ©odomo ©s G@9gdalb gadMnmo d93(339emmdgda? 4. osbo-
Losomgo &g Nm@Oogndg Jobgdal aobmoggdol 3ommdgda, aogM(39mgds s
3obmab s 3o3d0Mgdmma bobamagdmm bosmabgmmo; 5. sbbgbom, Modn dgmads-
gmdL 3oMdmbaB 0@ gdal 0bgMammn@n dgoangbormmdabes s Ba®dmdmdolb mago-
Lyd MY, 6. OSbILOSMYR FoMdMBIENEG bl Bmmol gm®mdgda, gogm(zgmgdals
ga0mbgdo o Joboms 3563969803960 sbm(z05(30900; 7. 50l o9y SMd JoMdm-

Bo@n@gdo 36od@ngmmaw 86n0d36gmmzgseba dsbgda?

16.2 983 89dgdsbgda

16.2.1 dmgs0 (36mdg9d0

&G 356MHmM0©gdabs s dabom@mngdol xanRelb Jobgdo o6 dnggmo-
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(Ca0=9-1135L. %) 393(339mmd0o ababo sbEmb 56056 Bm@IMmn Gogob
30O&G0560 LgFoal godMM-d5DomEGdmsb; domgsb Ibmmmm &n@&ggdal
®530b (Na0+K,0=5-10%) gobG oo d93(339mmdom gobbbzogmgdnsb.

&G 3906mM0gdbs s dabom@Bmawgddo G@g9d0lb 3obdMoamn dga-
(3390mMs 50bdbgds myogm3oGmo s dgmobmzMaGmema boma 3o@gdals
babosmadn. mgogmzGes@mmo 30bgMmamgdnsb Rbogds: §u& g Bgm©ddsd -
b0 (Bo@Mod-3omandnsbo o 3om(303-b58 0980560 Fabrgmals 3358)g-
30) @ BgmEd3s@moegdo (6gxgmabo, mgoado, bmbgsebo, 306360600,
bm@smodn, s65m(3080); BgMowo JobgMomgdowab: &n@g dommJbgbo (&o-
&96-333080) > &g dGndmma (356 3930308)0); BgMo@o dabgFaomgdo
Jobob bagMorm dmzmmmdal 40-50% dgoa96L. 3068 mE@0sbo Lobgbbgomdg-
d0bogeb go6bbgeggdom, @M@ g 398MHmM0gdLs s dsbom@Bmwgdda MmM3dy-
™o 306mdbgbgda o6 8mbsBomgmdl. 8gmmgbamabbmgsbo s og3gbmEmemao
30bgMomgdol Mmemdo mocmddolb ymggmmgol agbgogds: 93s80@0, ga0M0b-
533080, 353638080, &0@obm3sabg@n@n, omdgbodn, (3gmmomgda (b58)-
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5396030b gomob babdmgsmn) s mg306@)0b Mm3q3900.

m0oombggmmo  gomgdob LodmgEgddo gsd8mgmaborn 3 30b4®
695 gdl 9Mmdobgmabogsb sbbzegqdgb: 3mm3sbamo sdmymdzgzol Go-

3om, og&onmo 3mm3o60b3al gs8mzmnbgdol dsbI@odgdom (3Gm(3gbo
3603369mm3b6o0 FoMmdmMAL 3mbggMaqb@mem LodmgMgddn), s8myMdzgmmo
dsbob 0bgBammanm®o, 398 OmaMmagommo, 3g&Mmagmdndon®o dgwmagbo-
mmdoos s bbg.

3565bb3539896 M0 Labolb ggmENbsdngab: bgmednmnmb 869 gadmag-
b s LoMMdmb 569y gbmaqgbymL.

93bmagbMo (39Gd. Exd - go6q) 969 a0y BoJ@MEG 90l 3gmeabe-
dn3o LB3mMAL yEsdnbal DgEsdnmdy ob gEs8obolb JgMdal ygzgmody
bgs bobomgddn, @edsmo B6g30bs @s @odsma @g33MoG Mol 3ommdgd-
do 303@nbamg 3Gm(39bgd0b ©bsdo 3oL, MMImgdas Bs68m0d8698056 abals
Jggdob 9@3mbggambomsb, 3nmmbyggmmbs s dombyggmmbmeb Y&mag-
Hndg8mddggdal dgogaswm. gabmaggbyco 3Mmigbgdol 9bgMag@osmmo
bogmdgmgdns: 3%Dab gbgMans, atogo@s309mo domgdo s MmEMasbobd3gdals
(36mM39mImMJ39009ds; 9admagbacn 3Gm(3gbgdo ncmgmadosb s 33063980~
boomgolb bgmBobobzomd 3Mm(39Lgds@ s 3oMmdomae @sdsbamazgm (Jo-
6930l g0dmg0@)39, odmamo dabamal go@s@ebs dnbatmggdal, Jomab,
dmdMog0 84ob3o6gdob dngM) s 398mddgmgdom (8sbamal amgdss, Jobaw
356©54360L 3Mm(39L0) bobomgdaw 0gmensb.

96magbnMa (39Md. éndon - dongs, genés - BoMIMImds) obey dogo
3od@mM9d0L ggmEabsdogs Lbogmmdl 8060l doaboom, domamo &q33gce-
&Mobs s domamon bbggal 3omHmdgdda dndnbamg 3Mm(39Lgdl, MHmIgem-
oo gbgMa98039mo bogndzmagdos: dbgdMoga JodoyyMa Mgod309d0bs o
Moomsd&onmo gmgdgb@gdol @edmal dgogasm gsdmmsgobygmagdamo
9696309; 96magbnfn 3Gm(39Lgdabsl saomo od3b gEsdabal (35m 394~
™0 9986930bs s demm 3930l 39MEG 035N o 3mEM0DMBbE M gossanmy-
3938L, JgMdob gnmM@so(305Ls s dnbogsbo LGMYIG Mool gomEsgabsl;
03 360m39L98L & 9 dB ™Mbz AL PbmEgdgb, beremm 53 3Mm(39Lgdab
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358m3mabol oGgomb, Mm3gmag d0bob JgMjomsb gmew bgwms 856800l
Bobombag Imoisagh - & 9B mbmbgyggmmb.  ©o LoMonmggdme-
Bod o 393906930 gbmagbyma ggmnbsdozol mdogd@gdob (89J@&mbo-
3960 36m39b9d0, 3033580D30, 3g8s8mMmxzgaddn, bgobdnma odGonMmmds)
33939, 35:dg dNsmmE ©s33003960L 30b30mImmdals asdm. dsm dg-
bobgd bggmmds dgbodmgdgmo begds dbmmme ©gEsdabal JofMdolb bg-
©3300mdb sbemm bLGHYJGMHgddn domo gdmdMnbs s s©sdnsbabsmgal
y39madg LabobomdMngn s badado gbma gbm&n ggmnbsdo jnmo Mgg0d0l
dgdsanbgmo 3m33mbgb@gdals - 3nbabdzMabs s gMm3560bIal godmgemo-
69d0b dg3mbggzoda.

®bsdgMmgg s dggmo ggmEobsdojndn Mgendgdals Mg3mbLE M-
300bomgzol Mogbo 360d36gmmds 5g3b 8583580DL, Mmammz agmemm-
30996 dmgmagbal. 53 dbGog asbbs oG gdam guMmamgdsl 0dbobngdl
3mm3obanma  dobgdo, GHmIgmms dgoagbormmdom  gsbbbgszgdyma  3g-
BOmdodonmo doadnmo bLgFMogdol gmEdoMgds ggmEabsdogyco gso-
doo oMal gob30Mmdgdymo. mommgnmo domasbobsmgol godmymanmoas
3M33myggLb-0bw@o jo@mmgdo.

goob3900 m3000d99m6Jg30boz0b

1. 3563568 g0 (3690900 39m@0bsdags, agm©absdngmma gomamgds, dsmgmagm-
0065303960 B93mbLEONJ 309, mommbggOnma gamgdol Ggd@&mbags, momm-
Ly gEPmn Goe; 2. ssbobgmgm momnmbygMem gomgdlb dm@al Lodmgmal
B03900 5 @ssbdLNsMgm Mgy Fomgsbo; 3. gob3sMmE o (36989d0: ,9bm-
396960 39m©0bs30 35" @S ,983DMa 960 39mM©0bs3n3s" @S Joymocmgm mommg-
a0 3omasbobomzol edobsboomgdgem 3Mm(39Lgdby.

18.2 Qnmmbcgaﬁm@n cgnqiganl) Qn336836@)'3@n
(3mbLEMRIEonma) LodmzMmgdalb 3533580d3n

m00mbgMmmo gomgdolb ©0z9Ma96@mmoa LodmgMgdo zomeMmgds Mm-
3mHE 3mbG6gbGdY, by m3gebydo. egyMabGIma (3mbLEGYIEogero)
LoDPgMgdal ggmEnbadogyma Mggndgdos: bL3Mgwnbgo, M3gebyMo s 3m-
680bgb@ M0 Moy @gdo, M3ombyobs bL3Mgonbgao.

18.2.1 bL3MgEnbanma Bmbab 3533580bdn

L3 gnban (nba. spread- gogsMmmmgds, gadms) oMol godndzolb ggmmabs-
dogpto 3Mmi9bo, MmIgmoi BmMIoMmEgds Mm3gabydo gomgdol ©ogg-
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396 Lodrggddn; L3MgEabanl Bmbgda doMomssw Bmom 3geby&o
Jo0b gomamqddo mm3omadrgds, m9d(3e domn gm@IaMgds 6 3ombim jo-
bo 5bgdbs s gobsdams Dmggddos brgds. L3MgLnbgal 3Gm(3gbo godm-
0bo@gds m399bH0 mommbyghnmo gomgdol dMsgomegman asbggsbe
s 3o dmMol msegobygsmo LogM(z0b mMIomgdsada. Lbgsggaman L3Mg-
©0bal gobobomoggb, Hmam(y sbomoa m395bmM0 mommbygHmlb gm@do-
1960l 3Mm39LL.

L3MYENbanl bBmMbyddn, Gomgdlb dmMal sMbgdmm mogabygsm bLog-
(3980 sgommo 593L gsMgdom bybsm, Bysmdzgds badMammn@a Godab
9539dD0gE-3mm 30696 sImRMd3z9390L - 3MszomEnbmgeba sdmaymdzgzal
(396896000 573G 0Hn JnEMHmmgfmdman dmddgogdgdom.

©M0g0M950bd ©d M 3gebyfn gLigMal MmMIs dyfmmgol dmbssgdgdom
L3FMgEobaal BmMbgdals 3mm 3obyMa s8mxMmJ3930L dMmEed@gdn gqbods-
393006 @mmgnd Mo G030l dsDom@qdlb, MHmIgmms sbaem-sboma 3mM(s0g-
dob 83mg3 4393900 0b393L Mm3go6@0 JgMdol BELL, asnsMmmmgdsbs s,
Ladmemme, oboqmgocb(ﬁggo 399660 mommbgghmb gm@domgdsb.

UBy®. 117. L3MYEObaOL BmMBOL 3y 3060830 (33060 Mo30, beMobEno)
http://zilant. kpfu. ru/kek/geotektonika/10_4_php

L3FMgEAbaol DmMBAL JmobognMa dsgsmamns abmsboool 3mbdymgda,
bowag 3gomggebn®o dgool 350 33-0560 3mbs3ggmol 6sbaemo bemgal om-
69y domos 33mbommo; b3Mgonbgol mgmda gswolb 30bdmmgdals (356~
&M@ bsBoemdn (L. 117); gum3sban s8mymdzgzqdo s@omgdl bad-
o babosmb s 3mgob@m39ba&-3mmm39bn&n sbsgol dobsem@gdal
23mx 4393000 ©8 oMM @Inmoa Imddgrgdgdom dodnbofgmdl.
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18.2.2 m3956960 Gog@ymo bmbab 3533580b3n

399699330 00393968 mo LadbmzMgdo dMomyzgebamn Jgwgdol gs36(39-
mgdolb dodsmogymgdsl gdmbggzs (Igomgzgebyma Jgoolb dgdm3magdammo
5b0d3bgdos: COX -/CpenHblit OkeaHuueckunit Xpebet) s MOR (Middle Ocean
Rigge); dgom 390660 Jgogdo m39069980L (396@Gomn® 6sBarmdo (domomes-
©o©) aobmoggdnmo Jgogdob gHmnsb Lob@gdsl J360s6, MmBgmos go3-
(39m9d0b LagMom xadgmo bogmdg 60-70 sosl 33-b dgowggbl. Jgogdl
dm@ab 5bobodbagns: Bybsfn 5@ mabG Mo m390b0l, smdmbagmagm Bybstn
39960, Mo 5GmMabGMa Mm3gobal, xmeb g RbsL, LadbMgm-smdmbe-
309, bodbmgo-sbogmgm s (396@MsmMao 0bpmgomnbs s Lbg. Jgwogda
(Mox@gda) (bye. 118).

x99 @y gabol if
Jowoe

baabﬁgmomﬂmho\aqam
obemgmol mggobols e

Fybso sgasbgmmo
g360ls oo /\4§]/

by®. 118. Fgom3zgobydo Jogdo
http://plate-tectonic. narod. ru/oceanridgephotoalbum. html

Rodmagmomo  dgogdowsb dnomzgebnma ool gmobogymo doge-
0005 390 3G m@bBYYMa Jgn, HmIgmoa(z m3gebgl esbermmagdom m Lodg-
GO0 babomo 3ymazl. 335Lmsb, gMMFsbgmobagsb gsdmymal AMmommm
5396030bs @S 93MoDbonl, sx3M0z0Ls s LadbGmgm 8dgMoz0l BoemgdL. Jgwo
©bobg3Mgdmons  3MogomMosbmgsabo  asMmngsMedm  @Mobbgm®manmo
0039390000 (bo6-3oyemg, 630bws gmagby s Lbg.).

dom3gobn® Jggddo nggMmagb@mmo LodmgMgdolb asbbgmng saon-
™o 5g3b m3geby@a mommbyggMnmo gomagdol MHM0gMHcbsbabssmdog-
am 3035Mmmgd0m godsa0madsb - m39sbmmo BbigMab gobmahsl s
05380b gmMdoMgdsl (L3Mgwabaon) (byM. 119).
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m0oombgg@gem gomgdlb dmmob bomdmdd6ormoa bLogMzg Bamdmawaqbl
Sbogbmbgggmmesb sdmdsgamn Bogdymo dbsmol goossmanmgdol 4bgdlb
03, 0353MOMYMdE, 003mgds Jomama LomdyMo s byabdyMa ofdonmm-
30l Bmbo. dnom39069M0 Jgwal og8580D30 g3mnbogds bedGsmuma G-
30b g39dgdaDom@mfn dgoagbormmdal mogn®o bs3owgdol sdmeMdsgsg-
d0o. Mag0tgdabs s m3g0bmfn gbzgMal Ads dyMmazom dm3mzggdeema
3obam@ob sboemnbal dmbs(39398000 Fmom 390b99M0 Jgolb yzgmedy dggm
BobamB oL 593L gg00b0nEmma sbogo, bmmm yzgmedy sbomasbmos do-
BB gdob gmE306Mgds 808nbomgmdl mgba(s.

dmom3qoba® Jgmddo Gedmgbndg IMgb asdmymezgb (MapHaves, 2011),
MMBgmmagsb 3o0Mg9mo, bym Dgs, sgqgdmoas obsmagdo Jobgdoom (@3
Bgob 3og0sbo, 395086-00b0560, 3o¢006-35MEMbsG MmN, F9MdMbsG M-
GNBoGNM0 5 Mmobosbo Labgbbgomdgda. @sbsmgd 3m33mgdLbdo ndgnsmns
03s deogal boogmo ;mobgdol.

@ommbgydn

QO&O 301360[) bsdo

bp®. 119. m3906M0 Gogho
http://www. edu. sbor. net/mars/info/main/baza/mat/p_p/3/3.

™39oba@a Jgfdob dgmeg 3Mg sa39dmmos Bysmdzgds badMarmo
8dmyMd3g30L 3 3eby@o 3GBmE]@gdom - bygMmo ©s domods gsb-
69360980L m3g96En Eodob GmmgoBnco dadom@gdom (MORB-Mid-ocean
ridge basalt/;

a9mgodog@o ma30bgdm@ 530l Jobggom dmom 3906960 Jggdol dobe-
™mBgd0 3MogMma35Mm3zobos, 3o dmEnb godmymegb: N, T, E ©s P odob
Lobgbbgomdgdl.

N-MORB (s6 MORB) &030b @mmgodnmn doDom@gdo bobosmmgdnsb
MgO s Ca0 godMmeno (8-9 % o 10 % dgbadadabow) o G@ggdol xedobs
(Na0+K,0< 3%), (K20 <0, 5 %) o Tlop (<2%) @adaema dgd(339mmdgdam; o3
&030b 35bam@gdnbomzal (©g3mg@oMgdamo bm@m3smafn) sdobabosomg-
dgos Rb, Ba, Nbla @sdsemo 393(339mmdgda.

T &030b dobam@gdo N $03msb dgmsmgdom asdmommgdamos: K0, Rb,
Ba, Nb, La-oon.
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P 56 E 8030l doDom@gda (3enndnn) bocdmowagbgb dumomzgoba@ Jg-
9830 oMM 353039 gdm Jo693L o N Gndob doborm@qgdomsb dqe-
698000 K20, T|0; (ndgnsmac Fe), Rb, Ba, Nb, La gobGmomon d93(339mmdgdom
bobnomybdnsb.

dom3gobn®  dgogddn ©sdmMRomadama MomEgbmdoo 0gxMd393s
m03060560 ©s 30360&dsbamEgdo (MgO= 10% s 12% dgbodsdobaw);
53 030l dobom@gdo K0, Rb, Ba, Nb, La, Zr 393(339emmdoo sbemmb waslb
N-MORB §030b @mgo@me doboem @ gdomsb.

35bomBgdol Rsdmmgmomon  §03gd0@ab smdmbagmgm-bybsmn m3g-
obolb 9ol gomamagddo do@mbmdl N 3ol dobom@gda, dgom3gebymo
Joob gfo bgadgb@adn ds@mbmdlL N §odab, dgmEgda - T Eodab, dgbadgdo
N-T &030b, dgmmbgda N-T @s P —E 8030l dadom@gdo.

™39969&n Jg@dolb 8gmeg IGal gydgdo 30Ma@gbow ao36M(39made-
M0d MM G0 @S 338OHM-MEgM0@gd0; Bsmo dgoa gbnmmds dofame-
o N &030b d5bsm@gdol 0gb@ycns.

dgbadg dMg sggdmons MmPommoGNEo BmMIs(300L Jobgdal Gofmmm
L3gd@Fnom: 39MoEME0EGgd0m, 35dMmMm0, Mmn3z0bosbn 3sdMmma, asdfMm-
bmE0@om, Mds@ymemnsbo gedmmmo s bbg.).

18.2.3 3mb§nbgb@uMma Mag@nmo dmbab 3533580bdn

3M680bgb@0nl Bobomgdom gobmagRnbsl gm@mBnmogds babmdMogom as-
godgero Grggzgden dgdmasmaeyme nmIgmgde (Gog@gdo), HmIger-
»d dgdamd aobznmamgdsdao MG 306056@L 1d39896, 30Mzgma: Hogdob
35x83MnmMgds dgodmgds dgbywglb s Bamdmdmdommn m@m3mmoa domnsbaw
dgogbmb @sbsmgdn Jobgdoo s goMmsnddbsl sgms3magbsw (aulak - oo,
geneoiz - g9b69bobo. s3mo3maggbo oMol bobmdMngem gogodymo,
039390000 393mbodrgEMNma MIema, MHmdgmag dmegMgdl gobzome-
61965L s domnsbaw 53mogbgds ddmaegmn ebamygdo 3m33mgjboom ©s o6
356050436935 Mm39969m); 3gmeg dg3mbggzedn 3mb@nbgb@gdn sacdgmgdgb
353masb, oo dmEolb Rbgds m3gebamn Mogkdn s Bm@mIamgdsl nbygdl
m399696M0 Jagfdo (by@. 120). 3mb@nbgb@mmn Gogy@gdol bogsbg 40-50 33
(335 qd500m3L, Log@dg smgmm, sbgym s sMdbge 33-d0 0bmMIgds.
3Mb&nbgb@ Mo Moy @gdabomgal @odsbobnomgdgmons dmogh ©sbe-
693090 gmo Mgmoggn, s4@ogma bgobdnGao s g 3ebyco dmgzmgbgda.
3M6@0bab@nfna Mogdal Loyzgmgbm dogsmomas dongamals Mog@ymoa
LobEYds @S dRBM0ZoL MENEgbo Hog@n; 93 ¢3565L3bgm™Msb s 3ogdnmgdea-
m0d 3bmgmomdn (36mdoemo 30g96@0 gm 396930 3oemadabgomm s dg@o-
mdom gobomddymo BofMogmbam.

3M6@0bgb@mFn Mog@mo dmbal gum3sbacn sf@&ngmds gmobogds
M0g@magbgdabol gobznmamgdol Lbgsabbgs LEownsdy - mmsmyMao
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o doMomoo Bdg@mMmgo@nen s GNd&g Mmr0gz0bosbn dsbarm@qdal
d0dm@ama@o bgMogdolb gmEm3omgdoo dndabsmgmdl (Wilson, 1993).

3mbgobgbg o ogeggco
8mbo

by®. 120. 3mbhobgbhy™o Moxyyho
http://academic. emporia. edu/aberjame/student/woodbury2/rift2. html

Bog@amo dmbgdal 3 3oby@ Jobgdb dmEol FoMdmdl domamEy-
&0obo Jobgdo: &g Mmmngobosbo dsbam@o, §Madadsdbom@Eo, GHadoMom-
om0, §M34080, gmbmemoma, 3sb@gmgHodo, 3mIgboo@n, §Msjows30do;
300056 sbm(306M0g0s 0b@ MM bogymn 3mbzmbo@n, Logbodn, byxgmabosbo
Logbodn, BBg s bLYd&MEBg 3Msbogda. ndznsmo 5m0nbndbgds dobsbo-
&0, obom (3030060 ©s bgBgm0bosbn dsbam@a, byxngmobogo ©s dsmo 0b-
&ODommo sbommmagdo: §9gdgbodn, MMHmndo, bgggmabosbo bogbodo ws
3oMdmbs@n@gdo.

Bog@nm dmbgddo 33390Ms© 050330603905 Dmbarmmds; sgomo og3b
&G M0g060560 dobDom@al 396mbDMBngM (33mob F¢o39 gymgobodgd-
do - Mog@ob mgmdymo dmbowsb 3gMoggGoymma bobomgdol d0dsmora-
mgdoo. 3mb&nbgbB Mo Magy@ob ggmnbsdozyma Mggodol gumdoyco
3038580b3nbomngol GodnMmas dsbsmB-Mommoc o ©d dsDom@-GMsjo-
Gmo 3mbB®mabBma gm3gobyda bgMogdo. 3mbGbgbGnMn Mogydyma
Bmbob 3 3060893L dmEob 13bndzbgmms Ladmsmm dgoagbormmdal Jo-
6gdol Gmemo.

18.2.4 @ 35mbw 3365 dmgona 39dgdab 3533380d3n

63omb 3065 Drgono 969 3(30M9m3gebyMa sbgda gomaMmgdnsb gumem-
39b69M0 MHgomal dyManl Ibamgl gogndgzomn 3Gm39Lgd0b dggasw; ababo
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960 356gm0bagsb ymagb, gdma 3bGog, 3nbdamms M3omb 3mbEGnbybGabo-
306 o, IgmEg 3bFng, M3omb dmbadmamyg M 3omabagsb (Lo, 121).

g9 3obgMo Mgowo
3ol gobs 9930
2 g2 gobm0 @5 @sbsagdo Fomdmbagdbgdo

/

/

3mbgobgbggmo

bp®.121 . G3ombygzobo ondgdol Lggdophndo godmbobgo
http://geologylearn. blogspot. com/2015/07/arc-related-basins. html

gombm3abs o bgdal Fogomomgdos: 0s3mbool dmgs, mGamoab
0OIMmo mbm@Gob begeda, 3sM0sbal MM gomndnbgdol bemazsdn o
bbg. 89360 Mgombazebs demgon@o smbgdabomgzgol sdsbsbosmgdgmons:
LomdamMa bsgomgdol domamo Lowowggdo, dmds@gdagmo bgobdyMo o
30 3obgMa od@&ngmds, Mo (sdobomn®) s 3gMoggmamm bobamgddn
Bomgdoafmggdal asbbbgaggdnmo babosoo.

3ombm 3065 Drgonmo smbgdalb s (sdabomMa) bobamol sgqd4-
mgdsdn dmbsbomgmdl 8dmogmn absmgdn 3m33mgdLo (4-5 33), Gm3emals
399dgdo 3gdomgmdl m39069M0 JgMdo domnds meggdoom; Jobgdl dmmals
a3b309ds @3> Drzob smgzmmmoman 3ol mabgdo s domagban

dmodn, MmBgembsg ondob goy®s bsBomaddo gumm3obmzmab@ o G-
00008900 5 3oMdMbs@ -8 gMoaqbymo Bomagdqdo s6s(33tmgdL; guem-
390960 @ 30mob bosbemmagdo gb Jobgdo mogn® 6o 30@gdLs s 3mm 30bm-
3ab@ o dobomolb 80656Mg398bacs dgozo3b. 3mbGbgb@ms dmbsdmgmy
5699830 o6 3mbym-&9Mnggbmmo bomgdgdoi BogboMmogds. @ ombyzo6s
begon® sbgdda babyobo dogdnmo ImJdgwgdgda BodMomyma &ndal do-
BamBMo 28mycd39396000 8080bsMgmMAL, MmBgma Mool 39Mogg-
Gone 9869330 poggMgbzncgdamo 3g@mmdadanca byaal 3mm 39608)9-
3001 033 gds. 8dmxcmd3930L 3GmNdEgd0 o gdbgegbgdasb m3qsbn@
5 36dymoms & 3omal 3 35608930.
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gnob3980 mz00d99mb6Jgdaborgzal

1. asbobgmgo @ng9Magb@mmo babdmaMab ggmEnbsdnn@a Mgg0dgdo; 2. baw
30000600905 b3MgEnbanl Dmbs s gobdeMm@gm, Mo@mI Mbmwgdgb 8oL m3qobe-
0 @ommbggOmb gm@domgdab 3Mm3qLL? 3. ssbsobgmgo L3MgEbammo bm-
6930b gmobognGo dogomamgdn; 4. @ssbsbnomgo b3Mgnbanmo dmbal dogds-
@)ncban; 5. 60680(4)(8)307, ol '3600@3636 3‘30(03306‘3(4) dg@gbb o amn@)oBDm domo
3mobo o dogomnmgdo; 6. osbobosmgm dgom 3geba&a Jgogdal mGgmdg@-
o 306039 Mgdn o smbBgMgo o8 Mgyndabomzalb adsbsbosmgdgmoa doada-
0 36m39L930, 7. 3563aMG g M 3ombe3abs sbgdal gobgnmomgdol saomgdan
5 boM3mM3mdab 3gJo60b3n; 8. @asbabgmgo Mzombmzebs ondgdolb 3mb3Mg&a-
0 353500 do; 9. ssbabnsmgm M gombagebs s0bgddn gobgnmomgdamon dog-
8‘360 360063[)360; 10. 606806@)30}, o Bgamb333030 300)06@360 03Q703m5360
s Mo dg8mbggzedn m3geba@a Gog@o. 11. Mo LogHom ©o gs63sbbgsggdgmn

6036930 o300 3MbENBYEE M S M3g9byH Mog@mm Lol gdgdL?

18.3 Qnmmbcgaﬁmgn cgnqrgaml) 3m6336335@)mqm
(Q:]l)@)ﬂ/)mdenmgn) bo%m36360b 30636@)0%30

18.3.1 dmgsn (36mdgd0

3mMb396M396@ma (3mb3z9Magb(30s - 9M™MIsbgmal ndsGmymadom gowss-
030mgd5-osbemmgds) sl Lodmgama, HmBmal asbBsMog saoma og3b
m00mbBgAmo gamgdol YHnngMmdgdbzgo® dmdmomdgdl s dgxobg-
3L (gmmobosb); 93 Godab Lodmge@ml Lbgsazsmom gb@mMndionmbs
(03939, 3mb3Mds) Bmwgdab.

m00mbygMmmo gomgdob 3mbggMmagb@mm Lodrmgmgddo dodwnbaty
36m(39L900 HoYmos s 308nbsMgmdl dmasbo bomgs Lab@gdgdal, jub-
dgmms M3amgdals, M 3ombaiobs sbgdobs s sbpno Godab 3mbEnbgb-
Boo aobadnms bomggdol gm@mdom; godmymezgb mommbggMyma gamg-
b0l 3mbggfggb@mmo NMmmogmcnbdgdmddgrgdol mm dmaget bLabgl: Lyd-
0d3Eoneb s 3mmobay@b.

18.3.2 byddnob Bmbab 3533580bdn

LydendEos sGab ghmo mommbgg@mnmo gomab dgmEal 4393 Rodamzgals
36m39L0 (L. 122); a0bsbbgaggdgb Lydoy 300l M dmsgem &gd&mbo-
306 Godb: bl s m395bnML.



18 > Jogdyto Jobydol Bodmdmdol 89m0bodnzn®o Sotmdgdo 315

3bMo §odob bdond(z0s 3omemegds od, bos(z sgomon 543L acm
8dndg o 8336030 M3996M0 mocmmbgg@moa gaemal Rsdomgal bszmgdswo
333603 o dgsMgdoo 3bdyd 3mb@bgb@ Mo mommbyggMymo goemals
J398.

b6, 122. bydoyndeol 3MmEgLo
http://www. pegmatite. ru/My_Collection/mineralogy/6tr. htm

3996960 (3oM05bmmn) &ndab bLydoydos mEMBoMmrgds ng, baws(s
M@ dggmo, Idmogmo s 3dodg m3gebmtn mommbggim andofgds Hecm
sbomasdMes Jgedob J4393; 93 Godab bLydoyydz0nlb dogsmomgdas: Gmbas-
39M3omg30, bLadbMgom s6sGomas s Lbg.

Lddonl Dmbs bodmdMogsw godndyma bmbss, Gmdgmoacs Log-
M(3MOM0go@ 3MbE0bgbG Mo s m3gebymo mommbggnmo gamgdals
3Mb39M396@m LodD3MadL Y 39330MEgds; 53 LodrgMal asbbgMog saon-
0 543L 3dmogm mMBoxmbosb 30bnbdzMgdl s 3533580 bAb.

Lndedonl dmbob ggmEabsdognmo Mgg0d0b dogds@obdabomgal
©335b5b0smgdgmns dmbsmmFn gsbgzomemgds M3 Mmnwsb 3mbE06g68nL
803sGnmagdoom: Gmego@meo (dsbsmEBma), dgdmga - 30MGNE9-M3ow
©0g3gMgboMgdamo  (dobomE-obgb0dsbarm@-obmgbod-a(308-Hom-
00©0) ©5 dnmmb &)@ g (mdmbadn@n) 8sadnma byMogda. 3um3obn®
36mE]@9dL dmEnlb 360d369mmmgbaw FoMdmdl sbwgbn@gdo, HmIgmos
3m3(3930 3533980b gmMIoMgdol Jobodsenn® LomEdge 150 38 nbodrmgMmgds.

Lndedonl Bmbgdmsb oMol ws3egdomgdmmo mMo GoMmomm gs3-
A9 gdnmo 39mE0bsdojmco Ggendo: 3mb@&nbgb@mes gobadams sd@&nno
dbomggdo s Jbdymms Moo,



316 384889650 3069306 3906MMB0I 3HOLOSCMM3O0306 B II3TI600)

18.3.3 3mb@nbgbGoms sd@onn 33633065 3009930l
3533580%3dn

3Mb@0nbgbGmo sg@omMn gsbadams dbatggdal agmeabsdagntn Maggnda od-
36935 m3gobn@n Jgmdal 3mbE0bgb@nEa Jgfdolb J3gd Rsdomgal sfmgoe-
do (by@. 123). 93 B03ob ggm@anbsdogznmo Mgeadal g@smmbaw ncmgmgds
Bybomn m39060L n3al of@onEn gobodams dbomg, MmIgmoy aswsgods-
m0d Bybatn m39060bs s LadbGgom 83gM030L obogmago Labsdn@mmb be-
BgeMdy; 98 BndsGnyymgdsl g3mbggge Mgmogydo ImMEmEmmanoQ s
&9d@™bo3nEem 83o530m© d938mbadmaMmma sbgdolb dsmamBmnsbo bam-
go LobBgds s 530L godm sebndbme agmE0bado e Mgyndl Lbgsggemaw
SbMa &30l 5d&on® asbsdoms 3ogbss Nbmogdgb.

@onmlggHm : ; @onmbgg®m

by®. 123. 3mbh0bgbhmo ogdhoyMo gobododmo dbokmy
http://dic. academic. ru/dic. nsf/ruwiki/85162

334Gt asbsdafs dbaMgqdobomzol adsbobosmgdgmoas ddmasgn
30 3obnMo 9d@nzmds s dmogho bgolbdnMo Imzmabgda; o3 3gmoabsda-
3960 Mgg0dal 3533580bJob 3Mm@NJ@&qdl Bomdmaanbab mmMdsw wngyg-
963069890 300G 0560 LyMonl 3mm 3obyMa Jobgdo: doborm@n-s60g-
BoG0-3(3080-Mommomo. s3mx@J3gnm 3OHmMJ&qgdb dmEolb 8603364-
mmgbom gobMomos badysmm ©s 8gogg dgoagbommdals Jobgdals, gobbe-
3090069000 5bgba@gdal Mmmo.

0b@OYDommo Bozogbol Jobgdo 539396 Lbgom dsmmmoon@d Lbg-
Dmgdb s bomImmagbomos omMoGom, gmebmmom@ngom s Gmba-
m000m; ©33MMRomadmo MHomEgbmdao dmbobomgmdl asdfmm-bmmndon.
sd@ommn aobadams dbsmggdol ggmmnbadogynma Mggodol 3533580d30b go-
630000653530 333900 5033063985 39mJodogMa Dmbommds; m390bMa



18 > Jogdnto Jobgdolb Bomdmdmdols 3gmobodoznto Jotmdgdo 317

EINmsb 3mbB0bgbd ol d0dsMorymagdoo gmm 3obyfo Lo ymab gog-
M(39m9d0L 8oMmmdamom saomn odgb 3omondalb d93(339mmdals bEsl,
53 ©3d3m3dmnndnsbn s6gboGnby s Mommamal dosm 3omadnsbo

3935608900l Imbs(33tmgmdado gmnbrgds.

18.3.4 3bdnmms M 35myca 3333380bddn

30bdnmos Mgomo gm3sbyco 39bdymadol G 3omolb gm@mdal 3630039-
b0, gobmogqgdmmon 3mb@nbgb@bs o Mm3gobal dmEolb gomMoadsgem sMge-
mdo - bydey 0oL Bmbol megdy. ¥besdgb@ 0l dgrmagbommdobs s sag-
d9mgdols Bobgogom godmymazgb: gbbods@ o s gbbosmyma &odolb jub-
dnmos M3omgdlb (30Mzgmo domasbo gobgomamgdymos m3gebydo Godab
Joedbg, 8gmeg - 3mb&nbgbB Mo Godab Jgmddyg), bmemm dmbBogymmdal
bamabbol dobgmzom - sbamasbMes, gobzomemgdem s dmbBogmm 346d4-
o M35 8L (dmaswnimazn, (3398 3m30 1988).

sbdmasbMmes 369 Imydboggdgma (96LadsGyMmn, 3MHadagommn)
&03ab 39bdgmms G3oma. 53 B3l M 3omgdlb Bngzmmgbgds: 8a60sbal,
000d9-dmbobols, Gmbas-396M3sg3olb o Lbg. gbbndsdy® 3nbdymms @ jo-
mgdo. 8omm30L ©adsbobnomgdgmos dabals Jg@dal 33069 LoddmagMggdo
3 36360@-35@0dmMgnma 3gbol sMoMmbgdmds 56 LybEow asbznmamgds.
03 39mE0bs303nM M9903d0 BmEMBoMgdymn Jobgdowseb Fomdmal meongo-
60560 dobomBo ©d 3bgbadsbamE . 3Mm by 3MmE]@&gdL ImMabss
domomdagbgboyyo BoMnsbo@o s dmbabodn, HmImgdoi gbbods@m&o
&030b 3nbdymms M3omal agmmnbsdn o Mggndol 0bwogs@mm Jobgdl
BoM3mowagbgb; M 3omoab gobz0memgdals 3006 LGownady BMEMBoM©gdnsb
3b@gb0dsDomB0 s sbgbaG0; NRM™ dgsgg dgagbommdal gy 3obyHo
Jobgd0 83 030l ggm@absdo o Mggndabsmgol 0dz0omns s ©sdsbsbne-
9390 56 sMnb.

3563005698500 030l 39bdymas G3sma. 53 Bndab M3omgdL dog-
3003698006: 5m0sbzol, goxal, 3nGomos-353Rs@30b, smgn@ob s bbgs
30bdygmoms M3omagdo. obobo gm@InMEgdnsb gbbods@nm s gbLosmn
39dgdg s boboomwgdnsb dgamgdom oo Lobdolb (30-203) LydzmbE -
69680 s 3MBGbgbG N B3l Jgfdom s ddmogfn 3ymbaszonca
bobosmal gym3sbyma 3Gm3qbgdom. gobgomamgdoma &odal 36dymons
gomab  ggmenbsdognm Mgg0d8do gmMmIoMgdnsh ©oxggMmgbznmgdamo
3B B-96gB0dsbomEB-bg oG- (308 -Mammocn o JoM@nEnsba bg-
0900, HMIgmmegsb ao3M(39mgdal M30MsGgbmdom sbgdadn bamagd-
mmdb, 09300000 (3080 ©S Momomo.

dmbogymaoa (gbbosmuMn) 396dumas G3sma. 53 Godob M 3omagdl
30939003698056: 053mbaol, BobommdMng Gomadnbgdal, Dmbool, smgey-
&0b, 0bmMByboab, modsmab s bbg. 39bdymms M 3omgdal bob@gds, ©s-
dobobnomgdgma ddmoga gbbosmyma 3mbBnbgbd Mo Jgfdom s & 3o-
b 3065 L3MgEEbanm. 53 G030l 39mEnbadngmHo Mggndal doadsdnddab



318 384889650 3969806 3906MMB0I 3HOLOSCMM3O0306 B II3TI600)

36mE9d89d0 Bsm8mmagboemos 3068mE)g Lyl Jobgdolb momdals yzgems
39@MmmaMmogommn  G030m: dsbar@n-560gDndsbamm@o-560gdnd0-s(30-
&o-Mommomo. 8603369mm36500 0B gds omME0EG-aMobmoommo@-gmsebo-
&emo 99003 960mmdals 3rrm@&mbamo sbmzns30930b, 3mBs@qdemon Gu@o-
obmdal bogbn@gdol, 3mB(3mMbo@gdal, mMadMmaygamgdabs s dmdmba@qdal
o, 39bdgmms M 3omal dabom@gdabomgol b0dsbomdemngns mabsdo-
Boo (Al203) g980Mgds ©s TiO, bs3mgdmds.

30bdnmoms G 3omab gobbgmng 3Mmenmdo, gmm396m6 Jo69630 dmage-
0 39@Mmmagbn&n, 01330500 S goxsbE Mmoo gmgdgb@gdal d53(339emmdals
dobggzom, aodmymagb bado LgMoal Jobgdl: Gmmgod @b, 306&NEIL s
dmdmbo@Mb. doom dmMol gosbgms 30l Mmebosmsbmdomo ©s mommg-
a0 domgsbo dggboedsedgds 3bdymms M3amoal ggmeyyzonlb g3z
9&93L; dogomomo, Gmmgodgdo sdmaxmdzqgizosd Jubdamms Mzomalb
793m0 300L Labyab g&o3dy, 3JoOGNENsb0 LMool Jobgdo 039596 od&0mo
39 356980L 3mbabmzg BOHMbEsmyma & zomal Bobaml, dmdmba@gdo 30

05303306930 5J&0nfo gum356980L bmbgdmsb.

18.3.5 gmmabonMa 3533580d3n

3mmodos ofab 3mbgzgMagb@mm LobdmgMmgddn mommbygdymo gomgdal
dgxobgdal 3®m(39L0. 03 JoDgbom, M3 3MbBEG0bgbGME mocmmbygmmb bo-
3bnddol gedm o6 dgmdemons Rondomb o Lom®dgby 3ob@nsdn, s30@ma
afdgmegds doma dgdamdo dgxobgdobs s 3gdsbogynca gEmagmmdg-
dmg3g0gd0b 3Mm3gLon, Mg bLadmmmme 3mb@nbgb@ms dmmal bomgds dmo-
sbo LobEBdgdal FMEIoMgdoms (sm3gdo, 3oM3s@gda, 3o335L0s, 353060,
3035ma0) 8 bydeydoob Bmbgdal obn@mzom domsgmmyds.
Bmango dg3mbggzedo 3mmaboy® 3 gmeobsdn n® Mgg0dL asbobomsggb,
Amgmez bmdoydool aobbognmEgdnm bLabgl - sm30bm@adyma Lyod-
ndgos (A-bLydondos).

a560bomgds 3mmoboob bado 3oMnsb@n (L. 124) obyy, Gm(3o:
) M399699M0 mommbyg®man goms gxebgds m3gebymb;
) 3mb@0bgb@mfn mommbygfnmo goms grobgds m390bm@aL;
a) 368 0636@ M0 mommbyggnmo gams gxobgds 3mb@nbgbdn@b.

36806968 nE0 mocnmbyggMmo ggomgdol 3meabonl jmobogmnEn do-
33M0005: 9RM03o-M3dgmnbs s 93MaDonl mommby Mmoo gomgdals
Jdgxobgds, Mobaz d3m3ygs dzgmo mygobyMo odolb sbyMzs s sm3yM-
30domanMo bomgs LaMmBymolb gm@Iamgds; 0bombEsbabs s g3Mmaboal
3M60bgbGnMn mommbygdmma gomgdolb dgxsbgdol Labmzsmdg dmb-
s oo boddmsogmal dg@dob (7033) dJmbg 30dsmanl domnsbo LabEgdal
BmEIoMgds. 3mmodogmo 3Gm3gbgdo Emgbsi aMdgmogds, Mobsg swa-
LEYAIEL 3Mmemaboal BmbBddo ddmozmo g 396030 s sFsbaMgzgmn
30bobdgmMgda. gmmaboyMo ggmnbsdogymo Mgegndol 3sg3580D3nbomgals



18 > Jogdyto Jobydol 6ordmdmdol 89m0bodozn®o Sotmdgdo 319

©335bsbsmgdgmons g M b0 5dmmo — doDom@-s6gbndsbom@-swg-
BoG-05(308-M0MEd(30&-M0ommonnfo 3am3obymo byFogdol gm@mdamgds
3bgbo@nb, so@obs s Mommszn@nlb M3oMs@gbo aogMzgmgdom. o3
39m0bs30 396 Mg908d0 JodbaMgmdl amebo@qdol gmmdomgdss, Mm-
3gmms dmEob go8mymegb: 30domoy® s sem3n® babgbbgomdgdl. dom-
39l 8093990136930 3Mo00xgM9b(3069dmmo magnzm e ma aMsbodqdo,
boenm dgmEgh - oggmgbamgdama bgGool (g98HmbmEnd-aMsbado)
36608 930. 3mmobogMo ggmeabsdozno Mgg030b 3am 30608980 30684-
&g s bdEGg LoMoob Jobgdl Bngzmmzbgdnsb, ndgzosmas &u@ g LgFaal

@60 jebdobgbdyo gogmol jmemobos

bp®. 124. 3006390396070 LEBM3MY0: d) Mool M3gobgbmob, 6) M3gobol 3mbH0696HMB,
8) 3mbh0b9bhol 3mbhobgbhmob
https://pubs. usgs. gov/gip/dynamic/understanding. html

18.4. dn@sgomuMa d>333§nd3n

0mbgg@mo gomgdob mgmeonlb 3mba309300006 go8m3mnbaty, 35334)-
0 ©d &gd@mbognmo 3Mm(3gbgdo dofMoma@ae Bomgdolb 3mbzgMagb@ym
LoBEZgM9ddo 303nbsMgMBL. 33539 MgmMonl dobgogom oMol gsdmbs jmo-

bgdag, AMImal dobgogom gymzsbyMa s &gd@mbogndn 3GMmzgbgdo
30b@7gds Gomgdlb dogbom ©s sGsgomsmn 3933060 Gomgdal 3mbggfag-



320 384889650 3969806 3906MMB0J 3HO6OSCMM3O0306 B II3TI600)

B LabM3zMgdMSb o6 aosRbos; 53 Gndal g. b. Joogorm@o g 3060%-

3ol go3mgmgbol s gomgdl bbgsazefow (3bgm mads-gumm 3060D3bscs Hbm-
©9096. g565bb3539396 m390699M0 s 3MbEGNbgbE Mo B3l Joogamy®
39 3560bab.

3M6E06g6@nE dooxgomaE 3 3060D3L dogznmgbgds: Lodbmgm
s3M030l Mog@mmo LobGagds, 3MbENbgb@nMa GMa3yma gm@mIs3ngdo,
09@m9bG™Bob bozombamuma oM 30 (533) s bLb3.; Mm3gobaa Gadal do-
OGO MM0  3m3ob0d3gdos: 30350-bo0d3gMeGMEML  (Bybsto m39967),
396560l (0@ mab@ Mo m3gobyg), 853603000 (abmgmolb m39e64) 3nbdnmy-
b0l gm3obgdo s bbg. domgob 3mabgBob yzgmody 30gs6@mHo dmdal
dosgomufa 3 3060D30b 3ol 3n& dogsmoms omgmgds 3s300b 34-
bdgmoms @ 3omob gm 306930, MmIgmms bEGOMIE ML ©s 853358030l
®030b95996 5800 sbobLbgma® 3oMggma ngbs gsdmygbgdama ,(3bgmo emo-
J9d0b" mgmios.

a33momggs dmbabdMgds 3o350L 3996dymadal d3gd dgamgdoo ydfsgo
23690 magdgdal’, g. 0. abgmo sanmgdals sGLYdmdal dgbobgd, bonwsbs(s
dmdEomdalb 0bygdl (3bgmo 3568 0Ma bogowgda, g. b. 3modgdo, HmImg-
do(3 0b393L 0L Mog3dg ImdMsg m399699Ma mommbygmmb gommmdsl s
Joedob bgoed30mdy oo Mamegbmdom 856 0Ma bagmogMgdols s8m@e-
boby; 399 3obyy@ 36 360330 dgds35mn mnmmygyyemo Red Moo gmm 3obo (sbg-
™o BgMBomgdolb 093dg BMmMoMgdyma 560l dohbgmo. 53703 3ogo-
ob 39bdnmgdal Lo 396dumdg” sd@onco gmm3sbyMa stgomal (dog)-
Bo-gmms, Jomomgs, mmabo) 8339853 bystima ,(3bgm modgdlb” geboboemsggb.
M 360l 369ema emogs (hotspot)

1963 Bgmb 306sgemds 39360963, ggmuabogzmbds x. gombmbads go-
dmonggs 303mmgbs, Mmool dobgogom, m390696 Jgogdl, abgomgdl, Hm-
am@ogos dagonb Jgoo, J3gd ggnbgds 3sb@nal (sbgma ¢dbgdo - ,(3bgemo
madqdo“. Imaz0069800 3. ImEasbal (1971) Bng® dgdmmagzebgdem 0g6s dm-
LoDEMYES, HMT gb ,(3bgmo oggdn” gobmsggdmos LomMdnEsb sdmdsgsma
(3690 BobGomHo bo3ogdal - 3bGonma 3mondgdolb magdy s 35639 wg-
53065y oMbgd o, ssbmmgdam 20 sg@ oMo g3mm 3obymo dmddgogdal
s@gomn sbgm 3modgdl omzegdams. Mmams 1339 5036036gm, &qM-
30b ,,3bgmo madab” 43938 gbdnm BoogomaEa dogadnEa s&onMmdal go-
dmamgbs, 308mbggmmo bgws 85680530 3ndnbomg 3Gm39Lgdoom. ,3bge
magqgob” dmEol godmymezgb: 9. 6 Logmotog ,3bgm modslb, “ Gm3gmos
bobosmgds mmgaman, dgosmgdom 3306y dobd@edol dowsgamyma
353m3mnbgdgdoo s oo bmdal by3gm3madgdl, Mmdmgdaz Bamdma-
039696 M800g60dg mm oo ,3bgmo msodob” aogMm0sbgdsl (sg36030b
Ly3g@3moydo s bbg.).

FmMame (3 30Mommdgb, ,(36gmn modab* bystm MRgds ymzgmamgal «md-
530 30b Mo3dg ImdMog momnmbygAm Gomaobmsb dodsMmgdsda. m3ge-
BF0 goemal gowsswanmgds MdMsgo ,(3bgmo madgdol” megdy domsgmogds



18 > Jogdyto Jobydol 6odmdmdol 89m0bodozn®o Sotmdgdo 321

Byomdsgds 3mm 39660 36 3603930bs s g 3bnFa 3nbdnmgdal gme-
domgdoo (L. 125).

> ™ W (

by®. 125. 3bgmo BgmHhomgdo
ttps://www. pmfias. com/hotspot-volcanism-hawaiian-reunion-hotspot-volcanism

bogadsmms ,(3bgmo madgdal® 33398930 Bysmmb Lo gnmbo; Mmame(s go-
o9md96, ol dgbodmagdgmos domnsb @M Fpgdemgmdwgl - gty do-
Aogobs s ob@nal Ladmzgamdy, gEsdobol bgsedoMowsb esbemmagdom
2900 33 boem®3gby.

65 30l 3emo9dn

bdoMow ,3mondgdbs” s ,3bgm mogqdb” LobmbBadgdaw gobabamaggb. ,ds-
b&oncn 3mondgdab” 393 sbgzg oammobbdgds dosgomama 89d&mbo-
3960 o dogdnta 3Mmzgbgdol gsdmgmabgds, Mmdgma(s, »(3bgma msdg-
b0bogob” aobbbgoggdom, aobdnfmmdgdymoas dzgos 3s6@0sdo dndwmnbsmy
36m(39bgd0m. Mebsdgmmzg Bomdmoagbom, 3mandgda sfal dob@nnosb
dmegbomon (3bgmo, dgmemgdom g0bGm dysmazzsbasbo 6s3omgdn, MmAmals
byofm dgadmgds Jzgs 3s6@nob 67d0b3ngM Lom@Igdy Bgdsmgmdogl
- 3003 30-356@00L LabmgMsdogs go - IGg D (gMshmga 2000); 3emondgdo
dgodmads dga3b3gL MHmam (3 Bomgdb dngboom, nby gomgdlb dmEab ©o-
30M396& 7w LodrgMgddo.

gomadl dmEab 0396396 LodmgMmgddo demandgdal sELgdmMdal
5060365396 Inom3go699Ma Jgal (COX) Dmbadn, bnmm dnogoma@ m3gs-
b0 §o3ab 3mmoydgdal 3msbo 3n@ dogomomor 35350-033gGsGmGal 346~
dyemgdols 3mandgdl gobobomsgab.

boemgobme 3modgdal o®bgdmdal ngel 833mgzomms awn Bobao
56 0B0oMgdL s dob 5Mbgdmdal 3085m0b bogbow brnb. gobbsgnmmgdom



322 084889650 3969806 3906MME0J 36H06OSCMM3O0306 B II3TI600)

SBMms bbgomdss babmgamasmgmob badygsbogmm babdmgsmmgdadn, Mabacs
2dbGMEoL 2003-2005 Bemgddo 9396030l ggmemmannmo badmasomgdobs
5 8d96030L g9mx0bogznMo 3933060L JogH obmsboosda, gomogm@mbasbes
©5 dm@mobensdo Rs@omgdmmoa 3mondgdalb 33mgzobswdo dodmgbowmo 3
9fomdmoga 3mbgggfagb(zos.

839030 398mmagadgdymoas 60dbgdabs s mz0bgdgdal gMomdmoam-
35, Hm3mob Logydzgmbdg dgbedmgdgmos 3modgdobs s bydg@m3moydg-
30l oMbgdmdab gamomwo (3mf 3mazn 2009/:

1. gymgobydo  3b3603980L 9Mbgdmds  sbogol  msbosmsbmdoma
a53bomasdMmseggdoom;

2. 3968035M0 b398 gdalb sMLgdmds, asdmazmnbgdmmo bgabdm@m-
dmamognal 3obgog0m s g93M(39mgdamo o LomEM3ggddy dofmmga-3o-
6&0ab LodrgMmedwy (3 30;

3. 3mo¢dgd0bs s LYY3gMm3mnndgdols 30330600 d3gms ob@oalb aemmds-
@ 393933 36M99d0msb, Hmdgmms dmdgdo scmol 33-3gs s MmImg-
d0(3 93m0b0gd0sb Dgz0m, MbEIMIbMdam 03Lb3M 93056 (3om 3 3mo-
1398500 35b6@ 0530 s MBmagmgbow 3mb396@M0Mmmgdnsb Bybstno m3zgsobabs
5 960 30b bLy3gMm3moydgdal mazdy;

4. 3093930l 30330608060b Dgs3060b 3 nddemobgdm s8smmgdgdmab;

5. 3modmo 3ogds@nd3al 3g@Hmmmaan@a s 398 MmJodonmo ma-
30LgoMMgdgdo Famdagmdl:

5. dbbgom nmbyMMmonnbosbo mommbggmnmo gmgdgb@gdal, dbndy-
Jo 0d300m30bs gmgdg6@8gdab (P33) aobMmoarn 393 (339cmmdgddo,

b. 875r) 865r, 143Nd/144Nd, 206Pd (204Pd 05, a5bbs gammgdao, 3He/dHe
0dm@M3580L dggommgdoms 3m3s@gdmm sdm 30 dmgdado.

™M 3996960 ,3bgmo madqdob” 8533580 b30 BzgmmgdFog Bu&g Jobgdab
3dmxyMdzg300 06ggds, Gm3gmos mmgnd Mo babosmal sdmxmdz939d0m
dmbo(33mgmdL. 36m3gbo dgndmgds goamdgmmgl 30350l 0ol bzgbstom
- &g 3933560L 3gFnmEmmo s3mBMd39390000 S 3563005 gdal ads-
dma3Mgdgm 98 93bg Bomam@ @ nsba 3ogdabom gomxgcgdgmo 3bstgdal
Boc3md3bom (bgggmnbo@gdo, dobsbndgdol.

3Mb6&0babG M0 Jowogomnma agmmabsdoin@a Mgyodol dogdy@o
496980 bomdmmagbomoas GG ggdom (Nax0, Ky0), &o@oboms ©s M3z0bom
300000560 0bGHYDommo s gBYdanco Jobgdal oo 3Msz3omBgMmzby-
dom: 3m3s@gdmmo G@nobmdals dobam@n, 3036080, GN&g 33dMHmawgdo,
dobamBmoegdo, @9 ©d bgygmabosbo bLogbodn, B9 afsbodn, G-
J0@0, 3m396mn@0, Mmbmmoma, 3JoMdmbsGn@gda. 53 3gm©nbsdn3nfn Mg-
7030l Jobgdo babosmwgdnsb dbmdado 0dz00mBabogmgdgb@qdol domaema
d99(339cmmdgdomn 3dndg 033000080659 53968g0msb dgmemgdom, Moms(s
3603369mm3bo0 g56Lb330g3056 dom3gobyEn Jgmal dobom@gdobagsb.



18 > o800 Jobgdols 6o&dmdmdol 39m0bsdozymo dothmdgdo 323

goob3980 mz300d9dmb6J3g30borz0b

1. Rodmogomgom 3mbggMagb@mma LadmgMgdob agmenbadogyma Mgyndgdo;

2. 3963068 g0 §gMdnba Luydmuzne 5 osbobgmam bndoyioolb dmageta
&9d&mbagnta §03gda; 3. ssbsbosmgm LdEMI(30nL agmEnbsdnn& Mgynd-
@b ©o353d0Mgdmma 8583580D30; 4. @asLobgmgm 3MBEBNbgbG M sd@nyHa 3o-
©9900L bo63mJdbals 89gobnb8o s 98 agmEabadngyMa gyadal g@ommbydo;
5. @oobsbnosmgo 3mb@abgb@oms sf@&onfa 3owggdol ggmmnbsdnna Mgeadols
3583580%30; 6. gobdoMm@gm &gMBnba gy b gbdamms & joemo; 7. Mo
60l gm3obyMo 3nbdamms M 3omal 9bbnds@ Mo s gbbosmuMaw @oym-
gab boggyydggmo? 8. Amam 3mobognznfogds guMm3sbyda 39bdymos & jomo
3mBoggmemmdol batnbbolb dabgmgom? 9. osbabosmgo gbbosema@mo s gbbods-
G0 3nbdymos M3gomgdobsmgal sdsbobosmgdgma dogdaa 8mazmabgdo; 10.
©55bsbgmgo gbbnds@ Mo 3m3sbnMa M 3omol abwonoGmEmmo g 3obyHo
Jobo; 11. 456856 qom, Go 560l gmmabos? asbobgmgo gmmabonl gemsbo gy
3ogomomgdo s babggdo; 12. ssbsbosmgm 3mmabaol bmbalb 8o88580%30; 13.
306356890 doognr@a ogds@odo; 14. osbabgmam m3goba®a s 3mbdo-
696& M0 Gomgdbdows g3mm3o60bIab 3mobognmn dogsmomgdo; 15. Mol bad-
bogb ,(3bgmo mogds”; Mmam® blbnsb Bysmdzqds gmm3ebama 363M035d0bs ©o
3m3obnMo 39bdmmgdal gmMdomgdsb? 16. Mo 5ol 3moymda? 17. osbabos-
@90 3mbadEgdgda 3madab obgdmdal dgbabgd.



@00IGHI0IMO

35309, J., smgysady, 3., §339 30360, 5. (1998). a9mBqd@mbogzs. mbyy asdm-
d(399mmds. 283 a3.

d9masb 3060, . (1951). 3G0bGomms m3@03s. mdoemaba. §gdbozs s IHMIs.
146 a3.

bandg, a. (1952). 360bGommGa bogmng@gdalb m3GozmMo 33mggzob bLogmd-
3mgd0. 358m3(3. 9dbnge s IHmBs. mdoemabin. 107g3.

bandy, g. (1972). 333960 ©s 898e8mMgmma Jobgdolb 39@Mmmmans. go-
3m3(398mmds ,a0bsmmgds”. mdamoboa. 347a3.

angsmgmgemadg, o. (1950). ogdmmo Jobgdal 39@Hmatogos. mbyy asdmd3g-
demmds. 486 a3.

angsmgegemadg, 5. (1954). 360b@omms m3@ozob dgbsgemo. by asdmd3g-
demmdes. 307 g3.

agmdgady, 4. (2010). JobgFommaos. mbe aodmd(353emmds. 630 a3.

03560(330, 0. (1967). 8g@omms badsmgdal ggmemmgos. obyy 498m3(398emm-
d5. mdomabo. 402a3.

Lbom@mady, 6. (1984). 3g@mmafogns dabgfsmmanal Logmdgmgdao. omby
30dmd(399cmmds. 328 a3.

AHppeeBa, E. [1., boratukos, O. A., n ap. (1985) Marmatuyeckune ropHble Nopoabl. T.
3, OcHoBHble nopoapl. Mocksa, Hayka, 486 c.

AHppeeBa, E. [1., boratukos, O. A., u apto (1983). MarmaTuyeckue ropHble Nopoapl.
T. 1, Knaccuoukauma HomeHknatypa MeTporpadua. vact 1-2, M. M3-Bo Hayka.

Benos, C. B., (2008). MeTporpadmsa mMarmaTmyeckmx 1 MeTamopduUyIeckmnx nopog, u-
Tonorma. YuebHoe MNocobue. Mocksa. MIOY. 79c.

Benoycosa, O. H., MuxwuHa, B. B. (1972). O6wuit Kypc netporpadum. 13-so HEAPA.
Mocksa. 342c.

Bboratukos O.A., LiseTkoB A.A (1988). MarmaTtuuyeckas 3BONOLMA OCTPOBHbIX Ayr. M.:
Hayka,. 249 c.

Bboratukos O.A. (pea.). MarmaTuuyeckue ropHble nopogasi (1983) Tom 1:
Knaccudukaumsa, HomeHKnatypa, netporpadua. Yactb 1 M.: Hayka,., 368 ¢

Bboratukos O.A. (pea.). Marmatuyeckue ropHble nopogbl (1983).. Tom 1:
Knaccudukaumsa, HomeHKnaTypa, netporpadusa. Yactb 2 M.: Hayka,- 768c.

Boratukos O.A. (pea.) Marmatuyeckue ropHble nopoabl (1984)). Tom 2: LLlenoyHblie
nopogbl M.: Hayka, 416¢c

BynKaHuueckue annapatbl v ux cTpoeHune https://injzashita. com/vulkanicheskie-
apparati-i-ix-stroenie. html

[DamuHoBa, E. A. (1967). MNeTporpadums marmaTMyeckmx ropHbix nopog. M. 276 c.

Dup Y.A. Xayw, P.A.3ycmaH, [xk. Mopoaoobpasytolime muHepanst:. Tom 1(1965, 372c),
Tom 2 (1965,407c)6 Tam 3 (1966, 318), Tom 4 (1966, 483c), Tom 5 (1966, 408c)
M3a-80 MNP, MockBa. (MepeBog, ¢ aHIMINCKOro)

324



> mopgtodyty 325

3aBapuukuii, A H. (1961). M3BepskeHHble ropHble nopoabl. M. M3natensckuii Jom
TIY. 479c.

3apugse, . M. (1988). Netporpadma. Mocksa. Heapa. 480c.

MU3yueHne munHepanos 8 Wande npu ooHom Hukone http://helpiks. org/3-99109. html

U3yueHne M1HEPANOB B CKPELLEHHbIX HUKONAX
http://mrmarker. ru/p/page. php?id=13331

KoHBepreHTHble rpaHunubl http://wiki. ru/sites/geologiya/id-news-17595. htm

KopoHoBcKuiA, H., [lemnHa /1. DBoNtOLUMA HEOTeH-4eTBEPTUYHbIX MarMaTU4ecKkmnx pac-
NnaBoB KaBKasa B YCNOBMAX KOHTUHEHTANIbHOW KOAAM3uMK. MaTepuansl Hay4HOM
ceccuu, noceauleHHoM 110-neTuno co AHA PoXKaeHUA akagemmka A U OxxaHenu-
n3e, Tomnmeun, 2000. 270-281c.

KpacHouwekoBa, /1. A. (2010). OcHOBbI NpaKTUYecKon neTporpadmn marmaTMUecKkmx
n meTamopduyeckmx nopod. YyebHoe nocobue. M34-80 TOMCKOro NOAUTEXHUYE-
CKoro YHmBepcuTeTa. 92c.

Ky6o P. TepmogmHamumka: CoBpeMEHHbIN KypC C 3aga4amum 1 pelieHnamu, YuebHoe

nocobue. — Mep. c aHrn. M.: Mup, 1970. 304 c.

KysHeyos, 0. A. (1964). MasHble TUMbI MarmaTtiyeckmx dopmaumii. M. : Heapa. 435 c.

Kypenkos C. A. [lngeHko A. H., CumoHos, B. A. (2002/TecanHammka naneocnpeamH-
ra. M. TEOC. 294 C

NeKkuuma [NaBHble MUHEpPAsIbl TOPHbIX MOPOL
http.//kk. convdocs. org/docs/index-68870. html?page=8

Nexkuuu-letporpadua
http://lib. rushkolnik. ru/text/24164/index-1. html

Nunuu, A. B., /lunun, B. A. (2015). ®a3oBble Auarpammbl. YdebHoe nocobue.
CaHkT-lNeTepbypr. 107c.

Noppkunanugse, M. b. (1986). Me3030/1CKO-KaMHO30MCKMIN BYNIKAHU3M U reoau-
HaMWKa LEeHTPanbHOro cermeHTa Anbnuicko-MMmanackoro cknagyatoro nosca.
[okTopckasa ancceptaums, 'MH AH ICCP, Teuancu. 350c.

Maranawsunm, I'. A. (2007). MpoayKT1BHbIE GOPMALMN HEMETANUYECKMX NONE3HBIX
nckonaemsbix Mpysun. MockBa. Poccuiickan rocyaapcteseHHas bubnmorteka, 401c.

Marma 1 marmoobpasosaHue https://bibliofond. ru/view. aspx?id=437488

MarmaTtuuyeckue ropHble NOpoabl: CUCTEMATMKA, HOMEHK/IATYpa,CTPYKTYPbI M TEKCTYP
http://mineral.nsu.ru/educat/article/16/index.html

MarmaTtunueckme ropHbie Nopo/pl: CUCTEMATUKAE, HOMEHKAaTypa... HIY http://mineral.
nsu. ru/educat/article/16/index. html

Mapakyuwes, A. A., (aBTop), bobpos, A. B., MNepues, H. H., PeHoreHos, A. H. (apyrue
aBTopbl) (2000). MNeTponorus. |. OCHOBbI KPUCTANNOONTUKM U NOPOA006Pa3sytoLME
MuHepansl. M. 307 c.

MeukoBcKumii, /1. A,. bnoxuH, A. B. (2010). Xummnueckaa TepmoamHamuka. Kypc nek-
umn. MuHck BIy. 141c.

MapHaues, B. M. (2011). OcHoBbl fe0AMHAMMUECKOrO aHaam3a. Tomck. U3a-so HT/.
305c.

MNetporpadua 1 neTponornms marmaTUyeckux, MeTamopdUYEcKUX U MeTacoma-
TUYECKUX TOPHbIX nopog, 2001: YuebHuk / [M. A. AbaHacbesa, H. tO. bapaunHa,



326 04889650 3069306 3906MME0J 3HO6OSCMM3O0306 B Id3TI6000

O. A. boratukos [u ap.]; Mog pea B. C. Nonosa un O. A. boratukosa. - M. : Jloroc,
—762c

MonoBUHKKUHA, K. U. (1966) . CTPYKTYPbI M TEKCTYPbI U3BEPKEHHbIX M METaMOPUYECKMX
ropHbIX nopos,. Yactb BTopasa. Tom |. N3BeprkeHHble nopopabl. N3-8o ,, Heapa M.
424 c.

MonoBuHKUHA, 0. V1. (1966). CTPYKTYpbl U TEKCTYPbI M3BEPKEHHbIX 1 MeTamopduye-
CKWUX TOPHbIX Nopoa. Yactb nepsasa. Chosapb TepmnHos. WM3-so ,, Heapa ,, M.
240c.

MpoucxoxaeHue yAbTPAaOCHOBHbIX NOPOA, HOPMANbHOW LWENOYHOCTHM
http.//mybiblioteka. su/9-10143. html

MyukoB B.H. (2009) «Bennkaa AMCKycCUA» O MAOMax: Tak KTO e BCE-Taku npas? //
[eoTekTOHMKaA Nel,. C.3-22.

Pbika, B., Manuwesckas, A. (1989) MeTporpaduueckmin cnosaps Mocksa. “Heapa®
589 c.

Ca3oHoB, A. M., 3BaruHa, E. A., Monesa, T. B. (2012). Kypc nexkuun OucupunnmHa C3.
b. 16. MeTtporpadua. KpacHoapck. 409c.

Csupnpgos, /1., 1. (2010). Onpeaenutens pyaHbIX, NOPOA006PasyOLMXMUHEDPAIOB 1
ropHbixnopog, KpacHoapck 2010KpacHoapck,. — 140 c.

Cusbix, A. ., A. bynaHos, B. A. (2005). OnTudeckuit onpeaenuTteb BaskHeNLMX Mu-
Hepanos. YyebHoe nocobue. MpkryTck. 283c.

CMonbHUK, B. ®. (2003). MeTporpadmsa marmaTUHECKMX U METaMOpPGUUECKMX NOPOL.
MypmaHcK. 281c.

XauH, B. E., /lomnse, M. T. (1995). TeOTEKTOHUKA C OCHOBaMW reofMHaMMUKK. Yueb-
Hoe nocobue. M. M3a-8o MTY. (rnasa, 5. 3). 480 c.

Xumuueckasa TepmoanHammka (2003). Coctosutenn: 3abenmnna, U. A., MosHsk, A. A.,
Actokesuny. J1. B. MuHck. 43c

XyaH, Y. T. NeTponorusa 1965. M3-8o ,Mup“ Mocksa. 575c.

YepHbiwos, A. M., BonoramHa, W. B. (2014). CTpyKTypbl U TEKCTYPbI MarmMaTU4Yeckmnx v
MEeTaMopPPUUECKMX FOPHbIX NOpos. YdebHo-meToamn4Yeckoe nocobueto Tomck. 36¢.

WredaH, /1. B. (2002). OcHOBbI KPUCTAANOONTUKU. YuebHoe nocobue. M. 98c.

WredaH, /1. B. (2003). NMeTporpadua marmatnyeckmx nopoa. Kypc nekuuin gns cry-
neHToB cneumanbHoctn | 51, 01. 01 «leonorvsa v passenra MeCTOPOXKAEHWUIA No-
Ne3HblX McKkonaemblx, MuHck. BIY. 124c.

OauH, B. B. (2004). TeognHammyeckas knaccudukaums ByaKaHM3Ma 3eMn Ha OCHO-
BE aKTYya/IMCTUYECKON reoamHamMuKm. B KH.: Tpyabl mexayHap. koHo., Y. 1. “I¢-
by3nBHO-0CaA0UHbIM UTOreHe3 1 pyaoreHes”. Kpbimckoe ota. YKpITPU, Cum-
¢depononb. 118-124c.

Adamia. Sh. (1975). Plate tectonics and evolution of the Alpine system. Discussion.
Geological Society of America. Bulletin v. 86. 719-720pp.

Adamia, Sh., Lordkipanidze, M., Zakariadze, G.. (1977). Evolution of an active
continental margin as exemplified by the Alpine history of the Caucasus.
Tectonophysics. 40. 183—199 pp.

Adamia, Sh., Zakariadze, G., Chkhotua T., Sadradze, N. Tsereteli, N. Chabukiani, A.,
Gventsadze, A. (2011). Geology of the Caucasus: a review. Turkish Journal of
Earth Sciences.



»  mopghodnte 327

Geology of the CircumBlack Sea Region — Part A. Caucasus. vol. 20.. 489-544 pp.

Anthony, R., Philpotts, and Jay J. Ague. (2009). Principles of Igneous and Metamorphic
Petrology. Second Edition. Cambridge university press. 667 pp.

Berry, LG., Mason, B. (1987) Mineralogy. 592pp.

Boyd, F. R. (1961). Welded tuffs and flows of the rhyolite plateau of Yellowstone
National park, Wyoming. Bull. Geol. Soc. Am. Vol. 72. 387-426 pp.

Bowen, N. L. (1915b). Crystallization-differetiation in silicate liquids. American Journal
of Science. 39. 175-191pp.

Bowen N. L. (1928). The evolution of the igneous rocks Princeton NJ: Princeton
University Press; 334 pp..

Branney, M. J., Barry, T. L., and Godchaux, M. (2004). Sheathfolds in rheomorphic
ignimbrites. Bulletin of Volcanology, v. 66. 485-491 pp. doi: 10. 1007/
s00445-003-0332-8.

Colin, D. Griblle., Allan J. Hall. (1992). Optical Mineralogy Principles and practice.
Depart ment of geology and Applied Geology. University of Glasgow. 303 pp.
Cox, K. G., Bell, J. D., Pankhurst, R. J. (1979). The Interpretation of Igneous Rocks.

George. Allen and Unwin. London. United Kingdom. 445 pp.

Deer, W. A., Howie, R. A., Zussman, J. (1962). Rock- forming minerals Vols 1-5 Lon-
don Longman

Dike (Geology) Wikipedia https://en. wikipedia. org/wiki/Dike_(geology)

Eutaxitic Texture http://www. alexstrekeisen. it/english/vulc/eutaxitic. php

Ewart, A. (1982). The mineralogy and petrology of Tertiary-Recent orogenic volcanic
rocks: with special reference to the andesitic-basaltic compositional range. In:
Thorp, R. S. (ed), Andesites: Orogenic Andesites and Related Rocks. John Wiley
and Sons, New York. 25-95.

Gilluly, Y. (1948). Origin of granite. Geol., Soc Amer., Men 28.

Graig, J. R., and Vaughan, D. J. (1981) Ore microscopy and ore petrography. New
YorK. John Wiley

Harvey, Blatt., Robert, J. Tracy., Brent, E. Owens. (2006). Petrology: Igneous, Sedi-
mentary and Metamorphic. Third Edition. New York. 530 pp.

Hatch, F. H., Wells. A K (1937). The Petrology of the Igneous Rocks. George Allen and
Unwin. Ltd London.

Hatch, F. H., Wells, A. K., and Wells, M. K. (1972). Petrology of the Igneous Rocks.
London. 551 pp.

“Hostles”: Mantle thermal plumes.
https://pubs.usgs.gov/gip/dynamic/hotspots.html#tanchor19596916

Irvine, T. N., Baragare, W. R. A. (1971). A guide to the chemical classification of the
common volcanic rocks. Canadian Journal of Earth Sciences. v. 8. 523-548pp.

John, P. Rafferty. (2012). Geological Sciences. Britaninica Educational Publihing in
association with ROSEN. 206 pp.

Le bas, M., Le Maitre, R., Streckeisen, A., Zanettin, B. (1986). A chemical classification
of volcanic rocks Based On the Total Alkali-Silica Diagram; 6 pp.



328 084889650 3969806 3906MMB0J 3H06OSCMM3O0306 B II3TI600)

Le Maitre, R. W. (1976). Some problems of the projection of chemical data into
mineralogical classifications. Contributions to mineralogy and petrology. v. 56.
ussue 2, 181-189. pp.

Love A.E.H . (1911) Some problem of Geodynamics. London. Cambridge University

Press.

Mandeville, CW., CareyS., Sigurdsson, H. (1996). Sedimentology of the Krakatau 1883
submarine pyroclastic deposits. Bulletin of Volcanology. Volume 57, Issue 7, pp
512-529

Mibei, G. (2014). Introduction to Types and Classipikation of Rocks. Presented at
Short Course IX on Exploration for Geothermal Resources, Organized by UNU-
GTP, GDC and KenGen, at Lake Bogoria and Lake Naivasha, Kenya, Nov. 2-24.
12pp.

Miyashiro, A. (1974). Volcanic rock series in island arcs and active continental
margins. American Journal Morgan W. J. Convection plumes in the lower mantle.
Nature. 230. 42-45 pp.

Morgan, W. (1971) Convection plumes in the lower mantle. Nature. 230, 42-45 pp.

Pearce, J., Bender, J., De Long, S., Kidd, W., Low, P., Guner, Y., Saroglu, F., Yilmaz, Y.,
Moorbath, S., Mitchell, (1990). Genesis of collision volcanism in Eastern Anatolia,
Turkey. Journal of Volcanology and Geothermal Research. 44. 189-229 pp.

Wegener, A. (1912). Die Herausbildung der Grossformen der Erdrinde (Kontinente
und Ozeane), auf geophysikalischer Grundlage. Petermanns Geographische
Mitteilungen, 63. 185-195, 253—-256, 305—309pp.

Whrite, M., Mc Phie J; A. (1977). Submarine welded ignimbrite-crystal-rich sandstone
facies association in the Cambrian Tundall Group, western Tasmania, Austria.
Journal of volcanology and geothermal reseatcch, 76, 277-295pp

Wikiprdia Peperino. https://en. wikipedia. org/wiki/Peperino

Wilson, M. (1993). Ceochemical signature of oceanic and continental basalts: a key
to mantle dynamics. Journal of the Geological Society. 150. 977-990pp.

Wolff, J. A., and Wright, J. V. (1981). Rheomorphism of welded tuffs: Journal of
Volcanology and Geothermal Research, v. 10, doi: 10. 1016) 0377-0273(81)90052-
4. 13-34 pp.

Wood, B. I., and Fraser, D. G. (1976). Elementary Thermodynamics for Geologist.
Oxsford : Oxsford Yniversity Press, 303 pp.

Wyllie, P. J. (1988). Magma Genesis, plate tectonics, and chemical differentiation of
the Earth. Reviews of Geophysics, 26, 370-404pp.

Zindler, A., and Hart, S. (1986) Chemical geodynamics. Annual Review of Earth and
Planetary Science, 14, 493-571pp.



nbgqLo

o

odboMmzo@n 250

sadgmo@o 229

o33080 135

sgmagmaqgbo 311

smdo@n 125

smodbzo@o 227

obgbadobom@o 218

obgdago 219

bgbog o 3meOgatogo 221

SbmBom&n 0b@gMygcgbizos 51

sbm@mngo 127

SbmEAommbago 199

b@n3gMm@ndo 107,121
a30@n@o 153

s3mo@on 159

a3mggnds 91

stohggmmgdfngn bobosmeal
Lbogo 23

oMggobmbogo 144

sbbob@nma Jobgdo 159

sJ&obmmomn 141

obamasdMs 864y 3medbaggdgma

3nbdamms M3oma 317

d

dobom@o 204

dobam@Gumn Mo ymotis 143
dobogn@n 251

do63g303080 144

3939L babo 45

dom@o@n 147

dmbabo@on 222

db@mbo@n 247

3

a066m 196
a08Mm-om&ndo 215
3086Mm-bm@ngo 196

300Mmm-39ads@o@n 202
6066m—33(¢)0Qm@)0@)0 196
6066(*)—30)6(3060@)0 202
3006mm-bogbo@n 245

30630056 gdsmn  3bdymms M 3gomn

317
amobo@-o3mn@o 230
66060@)360[) aamdoanmﬁm
gemobogogagns 300

~A @nBob 86060@)0 302

~| @)030[) 66060@)0 301

~M @)030[) 66060@)0 301

~S§ ©03ab a@sbogo 301
a65608900b Bo8mdmds 298

~ 858360 bomdmdmds 299

~ 39@obm3sG o bomdmadmds

300

~ 3omogagbg& o bomdmdmds

299
66060@)0 224
amobo@-39ads@o@n 231
66060@—3(*)693060 233
6606(0@0(060@)0 228
amobmbogbo@o 245

Q

(3080 240
QoGn@)Smﬁ)cBnﬁm 241
QSQUBO@O 236

©0505b0 202
©0085D-3ga30@0@0 204
©05LbobG NN Jobgdo 159
©0396M396@mmo Ladrgsta 305
Qnmﬁm@)—oBQn@)n o Qnmﬁm@)—
3gad0@0Bo 217

Qnmﬁm@)o 213
Qnmﬁn@)—Smﬁ)%nﬁ)n@o 216
Qnmngn@n 136

quraﬁm@n 208

329



330 384889650 3969306 3906MMB0J 3HOLOSCMM3O0306 B II3TIé00)

J

28dMaqgbyMo agmeabsdngs 306
9306060 (538080) 137
9363d&0g> 79
9536330300 6g®Goero 80
960maqgbymo agmeabsdngs 306
26LGsGnGo 132
9bgdbo&e 262
983dmmomo 89
2db&Egogero (39mgob6o)
Jo67530b Beol gmdgda 92
~ moggMo bagoa 92
~ o360 g3obg3qbn 93

93L@HNBoyma osdsdbo 203

?3(4)@0@0 187
3magbodn 248
39 3969800 gemabogogszos
3maxc43930L B 030l dobgogom 168
~ 9&bob §o3o 170
~ 399 3obmb @ndo 169
~ 398350b @ndn 171
~39mgb &n3n 168
~ 3mobogybob &ndo 169
~ bEOEMIdMEl Godo
~ 3og00b §n3dn 168
39 396980L gemsbogogszns
gBm®3950L dobgogom 166
~ a138500bgdmGn 3ym 396580
167
~ bEEoGMzYm3obgda 167
~ @oMnbgdydo gym3sbgdo 166
~ boob 3gmbybo 167
39 396980b gemsbogogszns
53may3zobn os@bals gm@dal dabgogam
172
~ (3968 ®smMa Godab
s3mgMmdzgzgdo 173
~ bodmdMng0 56y ba3Mommaabn
&030b 83mgydsgzgdo 173
393969300 3moboggngazos
23mxmdzq30L boboomab dobgmzom
173

170

~ acamcbo‘g@n Qngangob %UQO
oamcgﬁdggggam 173

~ 989b0gco0 Byomdggds
33obyMo sdmgMdazgzgdo
173

~ 9dL3mmboyHo gmm35bamo
s8maycd3g3qdo 174
393969800 3emabogogszos
28maM 439300 sanmol Jobgoznm
172
~ 93060l gomgo
39 39bmG0 3mydzgzgdo 172
~ 3060l Dgos g 30bya
sdmaycd393960 172
~ 894obgzomgzgds g 30bya
sdmaycd393960 172
~ Byoerdagds goegobgo
sdmaycdzg3qd0 172
393969800 3emabogngszos
3J&0nAmdal bamabbal
dobggoon 174
~ 80dabgdymo gmm3sobgda 174

~ 3mgdgeo gmgyobgda 174
~ RoBgMomo gmmyobgdo 174

3mm3obo 165
3me3obnbdo 166
39m 3960l 03 9dgmads 165

39 39bH0 33myMdzgzolb
3OmEn]&gdo 178

~ 3936y ynddats 178
~ g 3obyo dgdhos 179

~ 30@gobgMo dago 179
~ 30306 gydgea 179

~ g gobyo dzods 179
~ msdoemn 179

~ dmgg@o 179

~ bevenggo@ots 179

~ 393g6nbo 179

~ gdstimes 179
3 3obnFn 835Ms@G0b gmgdgb@gdn
174

~ doMobgmbn 176

~ addoon 174

~Qno@)6380 175

~ 39m3sobya 3mbybo 175



~ 3omgts 177
~d60@360 176
~ dootn 177
~bggo 175

~ ygmo 177

o

0308 gdol batobbo 77

®9fM3menbsdngs 76

®9fM3mEnbadogymo bob@gds 76
~ (33°@90oR0 ©d 3grdago
dgeagbommdab bob@gdgdn 76

~ 3989mmagbmmo bob@gds 76

~ 3m3magbyo Lob@gds 76

®9f3mEnbsdogymn bobGgdab

doamdatrgmds 77

~ 3M3bmbabbmEmmmo Lob@gds

77

~ BmbsbbmEmmn bob@gds 77
®gf3mEnbsdaggmo bobdgdal
geobogogons 76

~ 20005558 ¢M0 bab@gds 76

~ @oby@mmo bob@gds 76

~ 0bdmmomgdamo bob@gds 76

~ oo bob@gds 76

0
00 399306bgn@Bo 255
0360886080 /bob.Gmgmemegs/ 237
n%manﬁ)o 64
0bdmgdmmds 64
oommoomn 254
03gMbogyemo dgomen 45
nGQndo@)tﬁobnb mB@od‘gﬁm 60dobo
0bz0M00b@ o bobgds 78
0b@Gmbagemo Jobgdab Bmeol
®56b63mdoma (3mMb3mEEsbEmmo)
q;m(ﬁaaam 86

~ mo3mmoono 87

~ @m3mmomno 87

~ bLoewo 86

~ gogmmomo 88

~ 3oM3mmomon 88
0b@ & bogemo Jobgdolb Beagmals
M@abb3m (obmEsbEmmo)

» 0bwgdbo 331

cgm(ﬁaabo 89

~ s3mgods 91

~ dsomeomon 89

~ ©oogs 90

~ g&3dmmomo 89

~ 3@mgzo 90

~ dofmgo 91

~ bmsmqmmo 92
nbo@n 202
obmobogo 220
nb@mﬁm@@n 5300(90608030
(3omgmagm@obodngs) 304

3°93@mbago 266
3Jomdmbsgo@n 257
Ja(ﬁo@mcgoﬁn 273
3960bab@ndo 217

630680 119

630680060 ggnmﬁm@)o 215
3356306 bmgmo 52
JBQF)GOb CBOF)CBO@)Q 52
doﬁbgﬁ)@n@n 259
dmao@n@)o 193
JMSUGQO@)O 285
3mM33gbLssnolb dgomman 52
3M33mbgb&a 77
3mbgomasdoba 204
3mMb39Ma96@mmo Lodbmgata 306
dm&gbﬂﬁm cgna‘aﬁgbo 63
dmb30@)0 190

6606060@)0 267

303R0Go 259

Qobﬁ)oggmﬁn 126
Qobﬁ)og\)mﬁm@)n 200

mogo 72

modmb mabbs 35
QOBS@MQ}O@O 159
ngdmdﬁo@‘aqm ggomﬁm@)n 214
mgoodo 129

mgoodoBo 258
Q{]OGO@MCBOF)O 281
Qgﬁ)gm@n@)n 188



332 384889650 3969306 3906MMB0J 3HO6OSCMM3O0306 B II3TIé00)

moonmbggenmo goms 305
Qodganbnb boba 80
Q)Uno(}ﬁm@)n 278

d

dogds 72

30g8580b30 72
dogdyn Jobo 72
dogbg@o@o 152
domdo@n 217
dofggobn@o 236
aoﬁnﬂBMQn@)n 277
8308350@0 192
3gmobm Moo omGogn 214
83@0@0070@0 259
83@@8060@)0 255
dogotol dobam@o 206
doobgn®o 276
andﬁmgoi’)ﬁm 202
andﬁMQnmﬁm@)n 216
andﬁmdquin 123
andﬁmbna&)@)n 247
dobg@o 248
anb‘;\]ﬁm@)o 256
3mbmgamosb@mmo bob@gds 78
SMBBOJO@)O 267
8(‘)68(*)@0(’060@0 246
BMBGMBO@)O 245

dmbogmo 3nbdamos Mzomo 317

dqbgmgo@o 145

6

bgzon@o 235

bgxgmobo 128

bgx3gmobosbo bogbn@o 275
bgx3gm0bosbn Longbn@-3mMgatin
279

bgggmobosbo GFmogndodbom@o 269

bgxgmobogo 257
BMFJQSQF)JO@)O 271

6(0(4)0@)0 198
b9dabgdm-d30mEo dadom@n 205

(0]
mdboonsbo 235

m3on@o 259

MQOBOGO 130

m03060560 doboem@n 205
MQOBOGO@)O/Q‘SBO@)O/ 184
mB@)nd‘aﬁn 06@030@)60[}0 28
MB@)OJ‘aﬁn Qaﬁdo 28
mﬁ)mmdgocbn 121

3

3omogmbo@Mn dobom@n 206
356G gmgto@n 285
39330808 gdn 159,231

~ 3o @030 39330@0Bo 231
~ Gogmon 393358080 231

~ baygms bodob 393358080 231

®R35Mg0bs babab 3gads@n@o
231

399%s 236

3360@(*)@)0@0 186

336@0@0 235
398OmEgd&mbogs 304

3963 qobo 236

303608 dsbam@o 205
30660@)0 191
30660@)3(0(4)03060@0 191
30-3](*)60@)0 139

306mdb860(8)0 190
3mogomadmogo 230
3@0600’)66060@)0 (@6(06@0880(8)0)
227

3Qamdﬁ>mn%an 48
BQOMdﬁmUanaoﬁ)baan 48
3emomdn 321

3neabgndo 271

)

fodogngo 283

tgmodbaos 77
tgmodbooalb eMm 77
ﬁ)gmam(ﬁcgocban 238
Fm(nQogn@)n 241
Gommomo  (modstogo) 233
Hommom-3mMHBafin
(‘330663mﬁcgnﬁm) 237



o8 yonsbn godtm 196

ﬁdo@)ﬂ‘goﬁman SOﬁan@)()@n
(93g30dmemo@n) 189

L
Lo gmabogngaznm nogmads- AFM
163
bagmoabogozsom osgmads- NaO
+K,0- SiO, 163
bagmobogngsom osgmsds- SiO,-
K,O 162
Loboonba 122
LyF3gb@nbo 151
Lgmoms bbgomds 50
Logbn@-o3mo@gda 247
bnan@)n 243
Lngbn@-39a85&0gda 247
bnan@-Smﬁ)cgnﬁm 247
LobBommob bbogol sfg3gmes 25
~ an{;‘gcbo‘gﬁm ‘56333@‘5 25
~ bamzobgdMo ofgzgms 25
~ bEeo Jobagsba ofgigms 25
bemmoegbol bobo 80
b30boﬁ@)n@n 217
b3an(8)n 210
L3Mgonbga 307
LEONIG YOS sdabornFn
0b@Gbogemo Jobgdol 100
~ sadsn@qya 100
~ ogm@ﬁ)mamﬁ%mg-aoﬁ)-
(33mgsbo 100
~6066m-mq30(8)‘360 101
~ ad3dmmmmo 100
~66060@)'3Qm 101
~ 55)060@0@)‘360 101

~Q0m§)n®‘3@n 101
~ 3963nMa 102

~daqmc30@)'3§m 102
~8m68m60(8)‘$(4m 102
~mc30@‘3](4m 102

~ 3obo@om3mMeymen-
dof(33mmgabo 103
~3mndoqwmmq30(8)‘$(4m 104
~3mndmgm(8)‘$(4m 103

~ @sdogogol 104

» 0bpydbo 333

~ 630d60'3@n 104
~ bn@aﬁmBo@‘an 104
~ 303000mM3MEGYm-35M-
GBQMBQBO 105
LEGYIGT®> 9dbEBPbogero
Jobgdol 108
~ ogobogyn 108
~ ocgo({)mgn 108
~ 6@(*)8360)3016(306@@0 108
~ ©05d5bMn 108
~ nggﬁm@@@n 108
~ 3060(\0@00}{\]60 108
~ 308MmmGocmo (80bgdcngn)
109
~ nB@aﬁbaﬁ)@)oQ‘aﬁn 108
~ 63%8@060@‘360 109
~ 336@0@‘360 109
~ BOQm@)odbn@)(\Jﬁm 109
~ BMFNBOF)UQO 110
~ anQO@‘aﬁn 110
~ b3nboggjLbalb 110
~ bcga(ﬁmqm@‘aﬁn 110
~ @Fwdn@‘ggo 111
~ %3@%0@‘@60 111
~ 300@0’)30@0@@5}0 111
LEONIEYHS 3035dobomnEn
0b@Gmbogeo dobgdalb 105
~ 5mb0@0b FoMos 3mma
LEONIEyMs 107
~ 33moGnto 105
~ 660(30&3@0 105
~ 303nmsioga 106
~ Qwoag?ﬁmqgnﬁﬁ@n 106
~ andﬁ)maﬁ)o&)@‘a@n 106
~ andﬁ)msagao@n@)‘gﬁm 105
~ 39335@0&yMa 105
~ 336@)0@‘3@0 106
~ 3(\')6%060[)360/10 107
Lbndodios 314
badndioob Dmbs 315
bggbo 155
Lbognb MMogn goMmsdgbs 26
Lbognb MMogn goMms@qbol dogms
26



334 84889650 3969306 3906MMB0I 3HOLOSCMM3O0306 B II3TIé00)

Gomgo 150

Bodomndo o 3omagmbogo 205
Bgfomomn 264

&aucogo 268

&gdbEgms 112
~ sMogfmagatmgabo 113

~ o@odbogyco 113
~ dsemoads 114
~ abonbobgdmn 113

~ @ofgdiogmo 113

~ 93854LoGnco 113
~ 9fmagetmgaba 112

~ dmmgdfngo 114

~ mogdmgobo 114

~ dosmmonymo 115
~ bdabgdma 114

~ &odbognca 113

~ &Modo@moymo 114
~ goaoymo 114

~ gmmm3obo (390 3mmoMmmo)
115

&9d@mbmbagmm 307
&gdgbndo 265
&obamondo 279
&o@ob-03g080 138
BMmgoG o dobom@a 206
Gmbsmomn 226
&Mbbgym@EInmo babdmgsma 306
&Mododmegomo 249
Beogdodn 248
BeOmg@mmogo 201

&&9 3cobo@n 282

&&g 3036080 260

&&g bLogbn@-s3mo@o s 3gadsGo@n

272

&&g bogboa 270

&&g bLogboG-3mMgatn 272
&0&9 ®odogo 272

&89 Mogdo@-3megata 273

&G g-d5bom@o (GMogodadam@o)
268

3
133899800 271

mﬁ)mn@)o 253

3

gods 77

CBUQ%O@)O 236
ggfos s0donb bgbo 51
gmosn@o 276
c3m6mgmom 280

cgmﬁUQIUB@)UOBO 201

J

d@mﬁ)n@)o 149
d(ﬁman@)n 152

d

dogc9bob Dgednmab gggddo 46
8(\')63060@0 263

8m8m60@)0 250

R
F’)oﬁ)Bmdn@)o 229
Rogdmdab gmombg 55
Bogdmdalb Lobggdo 55

~ Bmbsma@-39@mGnsemn&o
Roghmds 56

~ 0fM0do F’)odﬁ)mbo 56

~ 30MEsdnMa ﬁodﬁmbo 55

~ bnaa@)ﬁmmqm ﬁodﬁ)mbo 56

533‘3@366080 ﬁdo@)g‘goﬁo 141
R3gmmgdtogo bobsmmolb Lbogo 23

Goﬁ)dmﬁn 154
(3690 mods” (hot spot) 320

b
bnban@)o 277

bLlbota 77

3

3o (30Mgodn 188
399bdgMando 136
3039Mb@gba 134



358m(3985bg 393omdobyb:
80606y goMadsdgomn
Bomas gomo
babm gdfamady
@gers Bogeago

Released with the participation of:

Marine Varamashvili
Natia Dvali

Nino Ebralidze

Lela Tsiklauri



0179 mdaeabo, 0. goggogadal god8bata 14
14 Ilia Tchavtchavadze Avenue, Tbilisi 0179
Tel 995 (32) 225 14 32

www.press.tsu.edu.ge






