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PaNbHHIE NPUMECH, HAXONSIIMEC B PA3NHUHBIX “COYETAHHSX, ONpPEeASIOUHMX
CTPYKTYDY M TEKCTypy yras. TO N03BOJSET BCKPHTH MEPBHYHYIO NPHPOLY
MaTEePHHCKOTO BEWeCTBA yrafl, OOBACHAET HEKOTOPHE OCOGEHHOCTH XHMHue-
€KOTO COCTABA W (DU3MUECKMX H TEXHUYECKHX CBOHCTB YIasd, BHIfICHET YCAO-
BHA HaKON/EHHS PACTHTENBHOrO MaTtepuasna u BooGwe rene3mca yras. Ho npu
MONBITKAX OCBOGHHS NOJYYEHHBIX PE3y/bTaTOB HCCAENOBAHUS MBI HEPEJIKO CTaJ-
KHRAeMCA 34eChb C GOJbUWIHMH 3aTPyAHEHUAMH TNPAKTHYECKOrO BHIAENECHUS MH-
KPOCKONHYECKH 3aHKCHPOBAHHLIX HHITPENHEHTOB, YaCTO KpaihHe HepaBHOMEPHO
pacupeneseHsnx Bo Bcedl macce yras. HpocTofi BhIXOX H3 TaKOTro 3aTpyAHEHHS
HaMETH/CA B HeMelKoH MKoJe neTporpados, ceenuwel Bce pasHooOpasne yroib-
HbiX MHFDEAMEHTOB K TPEeM OCHOBHHIM THNaM: GJIECTSLIHE, MATOBHE H BOJOK-
HUCTBIE YF/H, JErKO BHMEAsSeMHE ¥ Makpockonuuecku. [To Tomy ke, B oGuiem,
fyTH NOWJH M aBTOpH HacToswe#d pacorel. Ml BeiZeaseM X0pOUIO Pa3NHYH-
MBIE MaKPOCKOMMYECKHM MPOCTHIS HHrPeAWEHTHl (Y3HT ¥ BHTPHT, a BCIO
OCTa/bHYIO CJAOXHYIO [0 COCTaBYy MAacCy YroAbHOTO BEUIECTBA Pacu/eHsieM Ha
ABe GOMBWMX TPynnul yraed—6aecTAWHMe U MAaTOBHIE,' MO/ApasAeisisi HX, KpoMe
TOTO, BHYTPH MO Pa3IH4UMONH MaKPOCKOMHYECKH CTenmeHu O.ecka!l). Otnenbhte
3/€MEHTH BHYTPEHHErO MOAPAa3Ne/enust GJECTAUIMX W MaTOBHIX yried Mu pac-
CMAaTPHBAEM MNPH 3TOM KAK CJAOKHBIE NMETPOTrpadUUYecKHe KOMMIIEKCH, MpencTa-
BAsiOl e OOBLIYHO COYETAHHS PA3NHYHBIX M TaKkXKe CJAOXKHHX N0 cocTaBy 6ie-
‘cramux (HanpuMep, KIIPUTOBHX) H MATOBBIX (AyPUTOBHX) yraeit. Mul oneHnBaem
HX 03TOMY KaK BBHICOKHE CHCTEMATHYECKHE e AHHHULb, KBaJTU(DHUUPYS NOL UMEHEM
pozos (I, II,' Il poab GaecTsmux yrae#; I, IL 1Il u IV poam martoseix yrae#).
MaTepuan NMpPOaHa/W3UPOBAHHKLY HAMH, CAHIIKOM HEAOCTATOYEH, YTOOHI B
YKa3aHHOH Buillle METOIHKe nerporpaquecxoro aHanNn3a yCMaTpHBAaTh HEKOTO-
puﬁ OnHT nerporpaduuecko Knaccmpnuaunn yraeii. Ho untepecno, uto He-
KOTOpble H3. BuACJEHHHX HaMH pONOB yraed, KaKk 3TO OyAeT BHAHO HHXE,
BbIIEDXKHBAIOTCA B PA3JUYHBLIX N/IACTAX, COXPAHss NPH STOM CBOM meTporpadu-
geckue W (QH3KHYECKHe CBOHCTBA, M ABAAIOTCSH INEHCTBUTENRHO nerporpaguue-
ckumu “THnamu. [Ipu sToM npocToTa NPaKTHYECKOro Bbmenennn POJIOB yrus
BO BCEX CJyuyasx He BHI3HBaeT COMHEHHH. ‘

HacTosimee uccaenoBanue nposeieso npi kadeape HCTOPHYECKOH FeONOTHH &

M TEOJIOTHH KaycTO6HOAMTOB TOMCKOro WHAYCTPHAJbHOTO HHCTHTYTA (TI/II/I) c‘,
MCnoab30oBaHHEM ee KaGMHETOB M V1a60paTOpHil. :

Bee ucccaenoBanue npoBOAMAOCH COBMECTHO O6OMMHM aBTOPAaMH MOJ PYKO-

BoactBom M. K. KopoBuuna Ho BskcnepuMeHTanbHON yacTH raBHas pa6ora
- nposenena A, B. TpaBumn M (anHe ctynentom THH);, B cunTese mnosayuen-
‘HOTO MaTepHana U 0QOPMAEHHH €ro TAaBHas poab nNpuHasnexut M. K. KopoBuny.

YEPHOIOPCKOE MECTOPOXXJEHME.

» ' I. Maacr Iuraur.
1. Makpockonuyeckoe onucanue.

«  Mecrom B3sTHS npo6si u3 mhacta ['uranta Guia mypcb Ne 9 npodAnenusii Pyno-.
ynpaenenuem Uepnoropckoii konu ocenbio 1931 roaa. llypd sckpeia naacT Ha ro-
pu3oHTe 21 4 ¥ NOBEJCHHBIA' 10 NOYBH N/1aCTA HA rAyOuHe 28. 4 Gbi OCTaHOBJEH.

[aacT uMeer 31ech MOJE3HYIO MOLIHOCTb, PaBHYIO 4,6 4, M COCTOMT M3 TpEX
~{1auek, pasaenseMblX ABYMS NPOCAOHKAMH NMyCTOM MOPOABL...

Bepxniolo mauky, oTaesi€HHYIO OT JABYX HHXHHX npocsoiikom B 1,156 x ce--
poOro MecyaHUCTOrO AapruJANTA, NMOABEPrHYTh ONPOGOBAaHHIO HE YAAN0Ch, TaK
KaK BO BpeMms onpobGosanus cpy6 B wmypde On, cnym.ea BMJOTh- 10 KPOBJIH
BTOpO# (CBEpXY BHH3) NaukH. . 4P

[To TexHU4YECKHM IpHYHHAM He YyAanoCh npousaecm NpaBHALHOTO OT6Opa

1) B macTosuiee Bpemsi 8TO yKe. umpox\o npuueuae’rcn COBETCKHMH nerporpa(pauu ocobeanHo
J’l‘euunrpucxoﬁ mkoaok: ; ‘
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npo6H yras H W3 BTOPOH Maykd. 34eCh, BMECTO TOro, 4TOOHl BHIPYOHTb BEp-
THKaNbHBIA CTOAOMK Yras NO BCeA MOWHOCTH MayKH M TEM CAMBIM TNONYYUTH
NoJABOE NpeAcTas/jeHHe O Hel, NPHILIOCL BeCh Yroab, CAaraiollldii 3Ty nauky,
pasaeAxTb Ha HECKOJBKO \C/0EB C 60O/1ee MM MEHee ONMHAKOBRIMH MaKpOCKO-
NHYECKHMH II0Ka3aTeNsIMH M 3a1eM H3 KaXAOro TaKoro C/10s B3ATb MO He-

. CKONbKO WTY(HOB yras.
[MowaTHo, uTO MOUI-
HOCTb, TPEJCTaB/EHHAS

wrydaMi,  0Kasanachb
3HAYHMTE/JbHO’  MEeHbUIe
HCTHHHOH MOLIHOCTH

3TOH DAYk, COCTABHB-
WK NPHMEPHO TOJbKO
NOJIOBHHY €€,
paBuABHBIE OT6Op
npo6ul ynaiancb Npous-
BECTH JHlllb B TpeTbei
nayke (MOWHOCTHIO- B
1,05 x), rane Texuuuec-
KHEe yCAOBHSA [03BONHJH
-OCYLECTBHUTH HAOOP WTY-
¢oB -Tak, uTO OHH nO-
CAEA0BATENbHO COCTABH-
AM B CymMMe CTOAGHK,
XapakTepHU3yIOWKi BCIo
"MOIIHOCTb  JAHHOW may-
Ku (¢ur. 2).
Heo6xonumo orme-
" TUTb eule HeGoAbWYIo
raybuny 3aneraHus nJja-
CTa B MeCTe €ro ompo-
6oBanus (21—28 ), npu
rayOHHe 30Hb BbIBETpH-
BaHus Jaag  MunycHH-
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PEIDEI HHINHOHR ITBYKH 118CTE . [Hr ART ™
YEPHOIrOPCKOIr QO M-HHSA.

Y

CKOro, KaME€HHOYT0/bHO- [

ro pafioHa He MeHee
50—70 m.

Huxecaenyowee ma-
KPOCKOTHYECKOE ONHCca-

HME TJAacTa npousBoO-
AWJOCH TIO OTHEJbHBIM
yroapHeim mrydam ¢ no-
DYTHHIM noacuyeTrom (me-

Tonom PosuBansg) ma--
KPOCKONUYECKH pasnu- |

YUMBIX
yras.

B npouecce Takoro
.M3YYE€HHs1 BeChb TNJAACT
yaaiocr pas6buTbh Ha
ABE€ OCHOBHHIX TpYHNH

MArPeIHEeHTOB
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Dur. 2.
yrag—rpynny  6J€CTAIUX U TPynny MaToBHX yrieh,
C Bbll€JIEHHEM H3 HX COCTaBa elge 0c000 BOJIOKHHCTOTO H BHTPHTOBOroO ‘YTJIEﬁ,
NOANABIIMXCS MaKPOCKONUYECKOMY YyueTy. Kpome Takoro noapasaenesus, yaa-
JIOCh €ll€ M KaXAYl0 M3 BHJAENEHHNX Ipynn pasGuTb, NO CTENEHH
6/ecka H ADYr¥M NpH3HAKAM, Ha HECKOAbKO POAOB YIJs.

yOHBaBHKs
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B caoxennn nnacra o6e rpynns NpPHHMMAIOT NOYTH OXMHAKOBOE yuyacrue
M COCTaBAfIOT T/aBHYIO Maccy ero. Tak, coaepixanne GNECTAWMHX YraeH ‘NOCTH-
raet 44%, maToBeix—48°/, u 06oux BMecte—92°/,. Ha xo.i0 MaKpOCKONHYECKH
BLIIEJIEHHOrO BHTPHTAa NPUXOXUTCA 4°/p, a HAa NOMO BOJOKHUCTOrO yras (dy-
3MTa) NpUXOAHTCH TOAbKO 19/,. OcraBmuecs 3%, NagaoT Ha nycrhle MopPoaAH,
KOTOPLIE€ Y4acTBYIOT B CJIOXEHHH NJacTa OGHYHO B BHJE OYEHb TOHKHX BPOC-
n0iKo8 (1—4 MM) M npeACcTaBAAIOT COGOH NECYAHOTNHHHCTHIE, TAMHHCTHIE H
Kenesucreie 06pasoBaHus. MOmMHOCTL STHX NPOCAOHKOB HHOTAZ MOAHHMAETCS

1o 30 mx, a unorna napaer 10 0,5 mm. TakHe HHUYTOXKHHE MO MOUMIHOCTH |

MPOCAOAKH TYCTHIX MOPOA TPYAHO GHIIO BHIAEGNHTH NPH B3ATHH NPO6 Yris,
KOTOpHIi M03TOMY OKa3a/Cs HECKONbKO™ 3arps3HeHHbIM. [locnesnee o6cTonTedn-

CTBO, KOHEYHO, OTpHLATEJBHO MOBJHAJNO HA Pe3y/abTaThl HHKENPHBEACHHBIX

aHa/1¥30B, TIOHU3HB M CIEKAIMYIOCH CNOCOBHOCTL Yras. ;

OTmeTHM 34€Ch M TO, YTO MHMHEpa/bHH MaTepual B NAHHOM M/ACTE YacTo
na6/1i01a€TCsl eme Mo NJOCKOCTSM HACAOEHHS B BHJE TOHYAHIIHX MATOBHX [/iH-
HHCTHX M YFJHCTO-TAMHHUCTHIX MJEHOK, eme 6osee 3acopas yroab.

M poxam yras.

Baecramue yran. {
X : ;

dra rpynna ofbeausser B ceGe TPH poxa GaecTAIEro yras, XapakTepHay-
IOKXCS  PA3/IUYHEIMH MaKPOCKONHYECKUMHU NOKA3aTENAMH, KAK TO: Pas/JU4YHBIMU
01€CKOM, H3/10MOM, CTEeNeHbI0O MHHEPANHM3aUUM, KDPENoCTbIO U, HAKOHEL, TeK-
CTypoO#. e -

B nopsiake yOwBanua Gnecka M NMOBHILIEHHS B HMX COJEPKAHHS MHHEpPA/b-
HBIX npuMecedl Hamu ‘Boigeaensl I, II, u Il poxer Gaecrsmerg yras.

Brecrawuié yroaw I poma. K I poay asroit rpyfinbl Gea OTHeEceH
yroJab, 06/1aja0WAKH CPABHUTEJBHO CHJBHBIM CTEKJSHHBIM, npubaHKAIOIUMCSH

- K CMOJAsHOMY, GaeckoM, cTpyiuaToii (caerka penbedHoi) TEKCTYpoik u Oonee

Y14 ME€HEe DOBHbHIM M KDYNHHM H3I0OMOM. YTONb [0BOJBHO KpPenkei, ¢aabo
PasOHTHI TPEIMHAMH OTAENbHOCTH, HMEET TEHAEHUHIO OXOTHO 'PACKa/ABLIBATHCS
MO CJAOMCTOCTH WHOTJA HA TOHKME NJACTHHB (Hanmpumep, o6GpPasiubl M3 HHXHed
‘uacTh 3-ii naukm). [lomocuatocTs B 9TOM yrie Hepeskas M Bhpaxmaercs B ye-
peaoBaHMH €360 GJAECTSHUMX NONOCOK OCHOBHOH KASPHTO-AYyPHTOBOH MACCHI,
CHJbHO OJeCTAMIMX MOJOCOK BHTPUTA H Hau6GOJEe TOHKMX MATOBHIX MOAOCOK

~ AypuTa. ¥roab NAaHHOIO pOJa HA3BaH HAMH KAPUTO—AYyPHTOBHIM yraem. On

| M YepeiylomuXCcs C Hell MOJOCOK M JMH304eK (ysHTa ¥ BUTPHTA, MUHEPANbHLIX

 MHOTJa CHJABHO 000ramaercs KaJbUHTOM, BHINOJHAIOWHM ME/JKHE TPEULHHKHY,

’

CEKYIIHEe yroJb B Pa3HLIX HaNpaBJeHHHAX.

+ baecrtamui yroap Il pona. Kak u nepsuii, 3TOT yroap oTAHYaETCH

CTPYHYATOH TEKCTYpOii W 06/1ajaer nouTd CMOJsSHBIM OJecKoM, HO GoJee caa-
‘Omm. Ilocrepnee o6bACHAETCH KaK MeHbWHM 6JECKOM OCHOBHOMA YroJbHOM
MaCcCHl, Tak ¥ GOJBLIAM COAEPKAHHEM MATOBHX MOJOCOK: AYPHTA, KOTOPHE, HE
Byayun a6conoTHO MATOBLIMH, BCE e NMOHHKAIT GJECK obmei mMaccsl “yras.
OTO n3eT OCHOBAaHME YroAb NAHHOrO POAA HA3BATh Jy PHTO-K/siDHTOBHIM, T. €.
yraem, OJuxke crofmuM Kk ayputoBomy. [lo cpaBHenuio ¢ neppuM  poaom
3aeCb HaGJIIOJAETCH €We HEKOTOPOE yBENHYEHHE COAEPXKAHHS (By3uTa K 6OJb-
I10€ KOJMMYECTBO TPEIlMH OTAeqbHOCTH. O6umias Macca 3TOro yras Kaxercs
NI03TOMy ME€Hee OJHOPOAHOH, Gosee TPEHIHHOBATAa H OGNANAET MENKHM HEPOB-
HHIM H3/I0MOM. ; : : , : T

Baecramumi yroae Il poxa xapaxrepusyercs mnosnocyaTo# TEKCTY-
pofi. OH COCTOHT M3 OCHOBHOH, cnab0 GaecTsamed AYPHTO-KIASIPUTOBOH M3CCH

‘¥ MHHEDANH30BAHHHX NPOC/IOAKOB. K mocsennum n8yM OTHOCATCS MPOC/AOHKH
TO TNyCTHX NOPOA, TO YIS, HAXOAAIIEroCs B TOHKOH CMeCH C MHHEPAJbHOM
MAacCoN, KaK Gul UEMEHTHpYIOmEHd Yroas.

)
"
i

‘Onucanue ‘yma,v:c’nararomerb MAACT, HAXKE CAeNyeT NO OCHOBHHM TPYHMaM -
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OcHoBHas Macca 3Toro yma no 6necxy H no mnuqecmy fpemml ouens-
'HOCTH Mano OTIMYAeTCs OT Ayputo-kaspurosoro yras [l poaa u o6ocobasercs
OT HEro, r1aBHbHIM O00pA30M, TEM, YTO COAEPKHUT O6OJbLIE TOHKO PACCEAHHOrO
dysura u MHHEPANbHBIX MPOCIOAKOB, @ TAKKE MEJKHX MHHEPANbHHIX BKJlOYe-
BUl B BHJE OONMTOBHX 3epeH Oyporo xesesHska. ITOT yroab MOXET OBITh
HA3BaH, NO3TOMY, MHHEPANH30BAHHEIM 1yPHTO-KISPUTOBBIM YIiaeM.

Taxnu o6pa3oM, Gaectamue yrau (I rpynna), Ha OCHOBaHHH MaKpOCKOMH4Ye-
CKUX TOKasaTesef, faioT nocsaenoBareabioe ot I k Il poay y6uBasue Giecka
4 BMeCTe C TeM nocneuosawenbnoe yBeNHYeHHe KOJHYEeCTBa Muuepanbnux

muuoqeauﬁ
MaTtoBne yr.nu.

-DTa rpynna COCTOMT M3 YETHPEX PONOB, OTIHYAIWMHKXCA APYr OT APyra mno
6aeCKy, U3NIOMY, TEKCType, KPENnoCTH H CTENEHH MHHEpa/u3alHy, a TaKxe Mo
1UBETY:

MaTtosmuii yroap I pona. 3ror yrom: HMeeT OueHb caabuifi HEOHO-
poaHBi#i OsecK, HeMPaBUJIbHBIA M3/J0M H I0J0CYATOE CJIOXKEHHE, COCTOHUT H3
uepeAyIOUWHUXCa TOYTH MAaTOBBIX IMOJOCOK AYyPHTa, €1a60 6JecTAMHUX MOJOCOK
AYPHUTO-KASPHTA, CHIBHO O6/ECTAIMX BHTPHTA M CAXHCTHIX NONOCOK (y3uTa. *
“OH OT/HYaeTCs 3HAYHTENBHO ° GOJbLLIEH -KPENOCTHIO, YeM YIAM MNPebl ayued

Tpynnbl, 6yAy4H Mano PasGHT €1a0O0 BbIPAXKEHHBIMH TPEIHHAMH OTAEABHOCTH.
- Tlpocnoiiky U JNHUH30YKH BHUTPHTA H q)yama 06BIYHO 'HACTOJIBKO TOHKH, 4TO

MaKPOCKOMUYECKH NOLCYHTATh YAAJNOCH” OUEHb HEMHOrde M3 HHX. HeGoubwoi

MOMIHOCTBIO OTAMYAIOTCH TAKXKE MNOJOCKH KASPHTO-AypPHTOBOro yrasi. M Tonbko

MaTOBHIE MNOJOCKH JyDHT3, KOTOPHIE CJaraioT OCHOBHYIO MacCy yr/sd, Xapakre-
pH3YIOTCS JI0OBOJIBHO 3HAYHTENBHOH MOWHOCTBIO. YTOMb 3TOTO pona MOXET
©6bITh HA3BAH MO3TOMY MOJOCYATHIM nypmomm yraem.

Matosmii yroas Il pona 3anHMaeT HeCKOJbKO oco6ae ‘noaokenne
B JAHHOH rpynme, OTAHYasCh 0O/bIIAM COLEPKAHHEM BHTPHTA H MHHEDAJIBHOIrO
martepuasa. [locneanuii MaKpOCKONUWYECKH BBIPAXAETCA HE OTAENbHBIMH [PO-
CJIOMKaMH H JMH30YKAMH NYCTHIX NOPOJX, @ TOHKHM CMelHMBAHHEM MHHEPANbHOH
H YroapHOH MaccC, Kak Obl NpPONUTHIBAHWEM YIJg MHUHEPAJbHBIM BEUECTBOM.
Munepann3oBaHHbI# yrosab OGBIYHO NePec/1anBagrcs C J0BOJABHO MHOTOYHC/IEH-
HBIMH, TIPEHMYIIECTBEHHO, TOHKHMH NpPOCAOAKAMHE M JHH30YKAMH BUTPHUTA. DTOT
Yronb HMEET ' 3aTeM  3E€PHHUCTYIO TEKCTYpy M O4YeHb caabhifi HEOJHOPOLHBIH
6neck, KOoTopbie OO6YyC/OBAWBAIOTCA BKpamJieHueM B OOLIyi0 MAaToBYIO Maccy
QUEHb MEJKHX e]Ba 3aMeTHBIX AJAs rla3a O6/eCTALHX 3epHBIHIEK, BEpOHTHO
MEeNbYal KX JIHH30YEK M Y4YaCTKOB BHTPHTA. -

MusnepannsoBanteiit yroab WMeeT - GypOBATOTEMHOCEPYIO OKPACKy, Ype3Bbl~
4aliHO KPenok, aGCo/MIOTHO He HEeCeT TPEeUIWHOBATOCTH, COLEPNKHT MHOrO OOJH-
TOBBIX 3epeH Oyporo xe/ne3Hfika, KOTOph€ HHOTAA TPYNMHPYOTCA B CHAOUI-
Hble YYaCTKH M Jiaxe LeJble NPOCAOAKH. M3noM yras KpynHsid, HEPOBHbIH.
STOT yroab Mbl BHIAEJAsEM MO Ha3BaHHEM MUHEPAJM20BAHHOrO Ly PUTOBOrO yras.

- MartoBuit yroap Il pona obnagaer oueHb caaGulM MaTOBO-XKHPHLIM'
6necxom OTNHYAeTC MAaCCHBHBIM CJ/AOXEHHEeM, CJaraercs CyueCTBeHHO AypH-
TOM, BeCbMa Kpenkui, MJOTHBA. LlBeT ero remuocepuil. M3nom kpynHbid,
Hepoanuﬁ U MNJAOCKO- paxoaucmﬁ Tpemuns oTaenpHocTH OTCyTCTBYIOT. [0
fIIOCKOCTAM HACJOCHHUs ' yrad HaOJIONAIOTCH HHOTAA pEAKHE H OYeHhy MEJKHe
nnesky TBepaoro ¢ysura. BuTput Makpockonuueckd Hesameres. Bce aTo maer
OCHOBAH#i€ HA3BaTh' NAHHBLI YroJb MAacCHUBHHIM AYPHTOBBIM YT/IEM. *

MatoBuiit yroas IV poaa.’ ¥Yroab KPENKHH, NOYTH MATOBBIA, Qﬁna-
JA€T HEPOBHBIM H3JIOMOM, JIETKO KOJEeTCA MO CAOHCTOCTH H COACPXKHT OYeHb
MHOrO VIMH304€K TBEPAOro M MsArkoro ¢ysura, ocobenso nocaeasero. Tpeuguun
OTJAE/NBHOCTH B YIJIE HOYTH HE MNPOABJEHbI, ‘38 WCK/IIOYEHHEM 4yTh Hauerlafo-
MUXCS NEePUeHAUKYNAPHEX CIOHCTOCTH. |

!
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Bosbioe comep¥anne ¢ysura JAA73TOro yras 0COGEHHO XapakTepHo HO
QIOCKOCTAM HACJAOEHHS, FJe MOXHO BHACTH KpynHbie yqaCTKH, Cnaolib MOKPH-
TeE NJAEHKaMH TBEpAOro M 4ame MArKoro ¢ysuta. Pysut 006yCAOBIHBAET HE-
~ OIHOPOAHOCTD CNOXKEHHUS YT/, HePOBHOCTD €r0 W3J0Ma H TEHIECHUHIO KONOThCH MO
CNOMCTOCTH. YToJb 3TOr0 pojfa MOXET ObiTh Ha3BaH IypHUTO-(DY3HTOBBIM YI/IEM.

HeGe3unTepecHo CONOCTABUTH MEXNY co6oit yram I u II rpynn. Oxasu-
‘BaeTCH, MaTOBbIE JYyPHTOBbIE yraa 1l rpyannsl xapakTepHsyioTcs 1) 3HauATEJbHO
Soapweii KpenocTbio, 4eM yriu I rpynn, 2) ca1aGuiM MPOsiBIEHHEM TPEIMHHOBA-
ToCTH M 3) 3HAUMTEJbHO OGOJBIIHM cogepxanuem (ysuta mo Bced rpynne B
aeaom. : !

M3 cocTaBa OMMHCAHHBIX BbiIe OAECTAIIMX W MAaTOBbIX yraeii Mbl Bulae/seM
MaKpOCKOMHYECKH BUTPHTOBBI M BOJOKHHCTHIE yroab H MHHEpaJbHbBIE BKJIO-
qenns. OHKE XapPaKTepU3yIOTCs 'CAeLyIOUM o6pasoM. f

BuTpuTOBHH yro/ab XapakTepusyercs CHJIbHBIM CTEK/ISHHO-CMOJNAHBIM
6/1eCKOM, T.10CKO-DAKOBHCTHIM H3/0MOM H HauboJsbuwiedi M3 BCEX APYLHX KOMIO-
HEHTOB yrJefl TPEHUBOBAaTOCTHIO. dreT YroAb BXOAUT B GOJbWIEM HIH MEHb-
ieM KOJNHYecTBE B COCTaB BCEX BbIJENEHHBIX B M1acTeé pDOLOB 6aecTANIUX W
maroBeix yraed. O HaGa0nAETCS 06BIYHO B BHIE TOHKMX JHH30YEK, PEXKE B
‘guge Gonee WHPOKHX TMPOCJAOAKOB, 8 TAKKE B BHAC METKHX NJAeHOK MO MJ0-
CKOCTAM HacJoeHus. ToamuHa JAHA30YEK A NPOCAOAKOB MOYTH BCEria MeHbIUe
9-x MM W TONBKO B PEAKHX CAyuasnXx nocturaer 3—4 M. / .

XapakTepHble JJAsi BHTPHUTOBOTO yTad MHOTI'OUHC/JEHHBIE TPEIIHHb OTAENb-
HOCTH MAYT B HEM OOGHLIYHO B OJHOM, pexe B JBYX HanpaBJeHHAX MOJL Ma/bIMH
yriamu Apyr K Jpyry 4 B o6oux cayyasx Oosee WM MeHEE neprieH ANKyAapHO
caopctocTr. Hanuuue TakO# TpPEMMHOBATOCTH B yrjie O00YCAOBJHUBAET 6o.s1ee

 #MJH MeHee HepOBHbIH H3/10M €ro, KOTOpbI OObIYHO COMPOBOXKAIETCA €IIE

NJOCKO-PAaKOBUCTHIM H3J10MOM.

BHTpUTOBBIE [1POCAOHKH CONpPOBOXKIAIOTCA eule Jerkou MaTOBO# noGexa-
JI0CTBIO, XOPOLIO 06HAPYKUB2IOUIEACA MO MAOCKOCTAM TPEUIMHOBATOCTH.

IMo naocKOCTSM HACAOCHUA YIS BUTPHT HAG/IONAETC HEOONbIIMMK JNHH-
3aMu CO cna6ofi BHINYKAOCTbIO B HEHTPE H 3aKpyrJeHHBIMH KOHTYpaMH no
KpasM. IDTH JHMH3Bl 4aCTO MOJKHO Ha6Al0AaThb B HENOCpPeJICTBEHHOH’ CBH3H C
TOHKMMH nJeHkamu ¢Qysdra u pexe C ele 6oJ1ee ' TOHKHMH TEMHOCEDHIMH
NJEHKAMH, BEPOATHO, OJHOTO H3 MaTOBHX pONOB yIJi. Heperko JHH3bI BH-
TpHTA TPYNMHPYIOTCA BMECTE W 3aHHMAIOT B 3THX c/yuyasx WHOrJa 3HAYMTENb-
Hble [JOMIaAH HA NJAOCKOCTAX, napafne/]bHbX HACJOCHUIO.

BoaoKkHHCTE | yroab (QysuT) pasgur B njacTe Hauwe BCEro B BHIE
0YeHb ME/JKHX JIMH30YEK, TOJIMHA KOTOPBIX o6uiuso menee 0,5 M, Peako
gocturas o 1,5—2 mm. Manas To/MMKMHA 3THX JIMH30YE€K HE N03BOJseT MHOTHE
#3 HHX y4YeCTb MAaKpPOCKOMHYECKH, XOTA OHH xopouo o6HapyxHBaloTCs B 60Jb-
1IOM YHCAE M0 NAOCKOCTSM HACJOEHUA B BUIE NACHOK. = .
~ @dysut npucyTCTBYET B SOJIbIIEM H/H MEHBLUIEM KOJMYEeCTBE BO BCEX pojax
‘yras, HO pacnpenensieTCss Mo HHUM OueHb HepaBHOMepHO, CHJAbHO HACHIUIAsA
iV.e poaw marosoro u III Grecrsawmero yrid u paumenee II-ii pon GaecTauiero
- 'u Il maToBOro yras. i
' Pasauuaercs nBa tHna QysuTa: 1) Markui# ¢ y 3 ¥ T—CaXHUCTHIH, CHABHO
MApalomUil PyKH, YepHbIH, C CHABHO IMIEAKOBHCTHIM 6/1eCKOM; MAKPOCKOMHUYECKH
‘xopomo 3amereH. 2) Tpepani ¢ y 314 T--MapaeT pYyKH OYEHb cna6o, 1BET
uMeeT OT cepouro a0 OypoBatoro (B mocJaepHeM caydae, BEpPOSTHO, MHHEpalH=
‘30BaHHBIA), MOYTH MATOBHI, C YYyTh NposiBJEHHBIM C/120bIM [IEJKOBHCTHIM 6aec-
koM. JIHH30UKM TAaKOre .(py3uTa 9acTo TPYAHO DPA3JIMYATL B NJACTE, 0c06eHHO
.8 MaToBHIX 'pojax. " LAY 8- b A ;

Maeaxu ¢ysura, HAGAOAAOUIUECS 10 MIOCKOCTHM HAC/A0EHHUS, OGBIYHO UMEIOT
‘IpAMOJNHEiHBe TPaHMUb ¥ JXOBOJLHO XOpOILO BHIPAKEHHYIO BONOKHHCTYIO
TEKCTYPY. ; Cht OAOCAD BuHe 9ol

/
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Kpome yxe YKasaHHHIX BHILIE NEPBUYHBIX NO TPOHCXOKAEHHIO Muue-
‘panbHBX 06pa3oBaHUH B BHAE NIEHOK # MPOCJIOAKOB, HAH TOHKO pac-
CeHHBIX B YrOJbHOM Macce, B NJACTE HMEIOTCH €lle MHHEpPa/bHbIE BKAIOYEHHS
‘BTOPHYHOrO TIPOMCXOXJEHHA, KaKk TO: OOJNUTOBHLE 3epHa Oyporo jxenesHska,
JIMPUT ¥ KANBUMT. , ) \

OoauntoBHE 3epHAa 6GYypOTro Xesne3HsKa HAGAONAOTCA B nAacTe
‘B I0BONBHO 60JbIIOM KOJIMYECTBE, UMEA CpeaHHe pasMepH NONEpPeyHorno ceuve-
wusg 1—1,5 um. ‘ ‘ g

IIuput pacnpocTpaneH 3HAYUTENBHO MEHBIE, HabaonaeTcs OOHIYHO B
BHJle HEKPYNHBIX OBAJbHLIX NJEHOK, pacno/saraiouiuxcs no TPeUHHaM OTIAeNb-
HOCTH yame B 6JIeCTSLIMX YrJfX M pexe B MaToBHX. Takoe pacnpenenenne nu-
pPHTa, BEPOATHO, O6bICHSETCS Han6OAbIeHl TPEIWHOBATOCTHIO HEKOTOPBIX Gae-
ctawnx yraeid. OTae/bHbIE OBaNbHBE MJEHKH MHPUTA MHOTAA CAHBAIOTCA BME-
c¢Te ¥ 00pas3yioT TOraa KpynHbole NJAEHKH C HENPaBU/bHBIMH KOHTYpPaMH.

Kaapuut nabaonaercsd, Kak ¥ NUPHT, MO TPEUIHHAM OTAENbHOCTH B BHIe
TOHKHX NJeHOK C HepOBHBIMH KOHTypamu. OH pacnpocTpaHeH, riaBHbLIM o6pa-
'30M, Y CamMoOd MNOYBHI MJacTa. '

Pacnpenenenue GaeCTAIHX ¥ MAaTOBHX yrnieH, BATPHTA, Qy3HTa H MHHEPAND-
HBIX BKJIOUEHHA MO JABYyM HCCJAEJOBAHHBLIM NayKaM MJaCTa MOXHO OXapaKTEepH-
30Bathb Tak (dur. 3). ' . . \

Brectamue yrau (kAApHTO-AYPHUTOBHIE M AYPUTO-KASADHTOBEIE) 1O-
BOJIbHO PaBHOMEPHO pacnpenenfioTcsa no nadykaMm B o6mied CyMMe HX M BeCbMa
HePABHOMEPHO OTJeNbHbIMH pojamu. CyMMapHOe coaepxanue GaeCTAMX yraen
xonebaeTcs B 06eMX naukax He cuabHO: OT 49% BO BTOpO# (CBEPXY) nauke
10 40% B Tpetbedt., Ho, conepxanue OTAENbHHIX pPOJOB MO NMayKaMm YPe3Bhbi-
yallHO HeMocCTOSHHO M NoxsepxeHo peakum ckaukam. Tax, I poxn GrecTamero
YIaS, CJaraiomui BTopyio nauky Ha 41%, TpeTbio nayky C/araet TOJAbKO
amb Ha 1%. Toutu TO ke Habaonaetcs M ¢ I poaom, KOTOPHH B TpeTbei
ayke BMECTe C yI/IeM, CHJbHO OOOraueHHbBIM KaJbLUHTOM, JaeT 28%, a' BO
BTOpOii—T0abK0 8%. Il poa Gaecrsauero yras COBEPLIEHHO OTCYyTCTByeT BO-
BTOPOM nauke, HO cocraBasieT coauansiéi npouedt (11%) B TpeTeein mauke.
- Hapo 3ameTuTh eme, uTo Gaectsuue yram I'm orvactu Il popa caaraior 3na-
YHTeJbHBI npocaoil B 17,5 cM MOUHOCTH y camo#t mouBnl naacra. B cocras
3TOrO NPOC/AOA « BXOJAMT TakXe TOHKas Mmpocjoiika 6aecramero yras I poxa
(3,6 ca), cnbHO OGOralllEHHOrO KaJbUMTOM.

MaToBb e (IypMuTOBEE) YIMH TOYHO TaKKe PacHpeneasiorcs Mo nayxam

¢

NOBOJIbHO PaBHOMEpHO, caaras 45°/, Bropoi mauku u 49% Tpetbeit nauku. Ho |

pacnpeje/ienie OTAEJbHBIX POLOB M 3THX yr/ei MO naykaM TaKXe pesKo Ko-
ne6bnercs. Tak, Hanpumep, B TO BpeMs Kaxk BTOpas nayxka XapaxkTEpPHU3yeTCs
cpaBHMTEJbHO GoablikM cojepxanuem matosoro yras I pona’ (11%) u mMaablm
conepxannem Il u IV ponob (no 5°/, kaxawift), TpeTbs nauka COBEPIUEHHO He
umeet Il pona, ouenb maso Il pona (2,4%) u, Ha0GOPOT, MHCTO COACPXKHT Ma-
toBoro yras 1V poga (12%). Kak Bo BTOpOH, Tak W B TpeThed Maykax OCHOB-
HYI0 MAacCy MaTOBHIX yrJeil cocTaBJsieT I poa (COOTBETCTBEHHO MO naykamM—24%

# 35%). Burpur o6oramaer HeCkoabko GoJee BTOPYIO mauky, HO BooOwe CO-
p y |

AepXKaHHe eFO MO NauyKaM KoJe6Jercs MaJjo. :

BonoxksuCcTHE yroas (pysut), r1aBHeiM 06pasoM, pacnpoOCTPaHEH B-

TpeTbed nayke. _

Munepanbube 06pa3oBaHHUA B BUIE NPOCJAOAKOB MyCTHX NOPOA pas-
BHMTH, TMaBHHM 06pasoM, B TpeTbeil (HHXKHe#) nayke, rae COAepKaHue HX 0o-
xonutT A0 5%. Ouu pacnpenesnsioTcs 3aecb 6ojee HAH MeHEE PaBHOMEPHO,.
AMes  OGHYHO OYEHb MaNyl0 MOLIHOCTb. B caoXenHu 3TON NaykH 3HAYHTENbHOE
y9aGTHe NPUHAMAIOT elle MPOCNOAKH MHHEpPaJW30BAHHOTO YIS H MEJKHE OONH-
TOBHE 3epHAa GYPOTO Ke/AesHska, OOHYHO TECHO CBs3aHHbE C nepshIMH. Kak Te,

/
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TaK ¥ JAPYrue pasBUTH Hepaanouepao Nno BCed MOLIHOCTH NaykH, oborauman
CYMECTBEHHO CPeNBICI0 4acTh ee, )

ConepxaHue NpOCAOAKOB MNyCTHX [OPOA BO BTOPOH mauke pPaBHAETCA
Tonbko 1%. Ufo ke kacaerca NpPOCJTOAKOB MHHEDA/IH30BAHHOTO YrAsl H OO/H-
TOBBIX 3epeH O6yporo enesHsika, TO COAEPKAHHE HX BO BTOPO# nauke MpH-
MepHO TO e, 4TO W B TpeTbed. OrH HA6GMI0AAIOTCA B TECHOH CBA3H ApYr
€ [PyroM 4 B 3Haqmenbﬂoﬁ Mmepe oﬁoramalo'r BEePXHIOI0 4acTh MAa4YKH MOLMI-
HOCTbIO B 8,5 cu.

TeKTORHYECKHE HapyweHus B TOuKe OnpoGOBaHHS MJ1aCTa Bupameﬂu BecbMa
cna6o. Ecai OTGPOCHTL TPEUIMHH OTAEJBHOCTH, TO CIONA Hal0 OTHECTH TOAbKO
fIOBEDXHOCTH MPHTHPAHHA, KOTOPHE, BIPOYEM, Ha6nmzxaio1*ca pelaKo H npoaB-
JIeHbl HepesKo.

~OcHoBHbIE namme no Maxpocxonuqecxomy COCTaBy nJI. Fnraara cBENeHH

B Taﬁnuue Ne 1 : :
2 Mnxpocxonuqecxoe onucauue. o b

Huxecaenyiomee MHKPOCKONWYECKOE OMHCAHHE NPOBOMHTCS o omenbuud
, poaam yras, KaK 3TO CHEJAaHO H Bhllle. [Tpu 3tom ksaccudukanua nerporpa-
* puuecknx WHTDENHeHTOB yris NpOH3BEAEHAa HAMH MO CTENEeHH coxpaﬂeuuﬂ pa-
CTHTENbHEIX TKaHEH, yuyacTBOBAaBIIHX B COPA30BAHHH yrJeH.

O6wmas XapaKTepHCTHKA OCHOBHHX MHIDEAHEHTOB NpeACTaBASETCS B ce-
AylouweM BHAe. ,

®y3uT npeacraBaser co6O0 COXPAaHUBUIYIOCH TKAHb, HMEIOLIYIO SICHO BHI- -
" paxeHHoe kK/eTouHoe crpoeHHe. CrTeHKH KAETOK OOBIYHO CBET/IOKEATOBATOH
OKpackd (peako nonanaercs (ysuTOBasg KJETYATKA CBETJIOCEPOA OKPACKH) U
HMeEIoT pasnuqﬁyio TOMKHY, Slueliku KJAETOK, 32 PEAKHM HCKIOYeHHeM, CBO--
60HW OT BHIIOJHEHHUS oprannqecxoﬁ MacCH, HO uuorna OKa3biBaIOTCH BbI10JI-
HEHHBIMH Ka/lbUHTOM. (
*  Oyaurosas KJeT4yaTKa MO HHAMETPY KAeTOK BCTPEYaLTCsi MeJKO- ,cpezme-
KpynHokaeTouHas (¢ur. NeNe 4, 5, 61), a mo TOJUIHHE CTEHOK KJIETOK TOJICTO-
CTeHHasd M TOHKOcTerHas. [Ipy 3TOM OKa3bIBAETCH, YTO TOJACTOCTEHHLIM H TOH-
KOCTEHHbLIM (PY3HT MOXET ObITh HE3aBHCHMO OT TOrO, ABJAAETCH JH OH KPYMHO-
KJETOYHOTO HJIH MEJKOKJ/JETOYHOro CTPOEeHHS. Pasnuque B JHaMeTpe KJETOK H.
B TOJNUIMHE KJETOYHHIX CTEHOK, KOTOpOe Haémonaerca B pase pysuTosux o6pa-
30BaHH#, MOXKeET« OOBSCHATHCS TeM, H4TO MOCJAeIHUE (Jmnsoqxu H 00pHBKH (y-
3UTA) MPUHALAEKANH HAW K PAa3NHYHBIM YaCTAM OAHOIMO PaCTUTEJAbHOrO HHAH-
sHaAyMa (KOpOBas KJeT4aTKa, COOCTBEHHO ApEBECHHA, JIHCTBA M MPOY.), HAH
X pa3nnyHBIM BHIaM pactendid. Ho aro MoxeT ObTh TaKXe CAEACTBHEM Mpe-
'©06pa3oBaHKa NpH yraedukauuH KIETOYHBIX CTEHOK.

dysuT pasBUT B yrJe naacta [ MraHTa MpeMMyHIECTBEHHO B BHUAE MEJKHX
JAHH3 H OGPBIBKOB (KPYMNHLIE JHH3B BCTPEYAlOTCS CPaBHUTENbHO PEAKO) MEAKO H
‘CPENHEKJETOYHOr0, pexe KPYMNHOKAETOUHOrO CTPOEHHS.

Kpome Toro, ana ¢ysuToBmX o6pa303aﬂuﬁ NJacTa MOKA3aTeAbHO 6OJABUIOE |
KOJIHYECTRO. UX C TOHKOCTEHHOH KJETYaTKOH. ‘

Kcuaur l-ro tuna. Ciofia OTHECEHB OCTATKH.PACTHTEJABHOR KJETUATKH,
qYeliKd KOTOPOii/ MOYTH HALENO HJAH YAaCTHYHO BbITMOJHEHB CBETN0XKEATOBATOH
KOJIOMHOMA OpraHMYecKodi MacCoif (oxpacka mocnenHeil BOOJHE CXOAHA C UBe:
TOM KJEeTOYHHX creHok). [lpoueHt BHOOMHERus sueex Koaebiercs or” 10 xo
90%. OGbennHenve B ONHY TpPynny KJAETOYHBIX y4aCTKOB, NPOQUEHT BbIIO/HE-
HHS KOTOPHIX KOMEGAETCH B TAKMX IIMPOKHX MpeAenax, Oblio BHIBAHO TPYA-
HOCTBIO TEXHHUYECKH Y4ecTb BCe MHOroo6pasHe MepexojoB OT MEHee BHIUH3-
MEHEHHOr0 paCTUTEJBbHOro MaTepHana K 6oJee BHAOH3MEHEHHOMY.

!

1) !burypu MHKpPOGOTOrpadmrii # MHMKPO33pHCOBOK MOMELUEHH B KOHUE ONHCaHWN yras MnaA.

Fnraura.
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Kcuaur Il Tuna npexacrasnser ocTaTKH pPacTHTENbHOH K/IETHYATKH, B 601b-
UWIHHCTBE CJAYy4YaeB HAUEJO BHINOAHEHHBE KOJNJIOHAHONH OPraHUYeCKoH Maccod.
Okpacka Hx yame cseTsocepoBaToXxeaToBaTas. OueHb peako 3TH 00pasoBaHHA
OT/AHYAIOTCH HHTEHCHBHO BRIPAaXEHHOH KeaTOH okpackoi. Knetyaroe crpoenune
B 3TMX 00pa3oBaHHAX MCYE3aET MOYTH COBEPLIEHHO, U TOJbKO pBaHble KOHTYDH
no KpasiM HX JA0T BO3MOXHOCTb OTHOCHTH TaKOBbI€e K OODBIBKAM PaCTHTENb-
HO@ TKaHW. [IpoueHT BHINONHEHUS YEEK KOJINOUAHOH MACCOH KOJ/E6eTCs 34eCh
or 90% no 100%, npuyem uauie HabGAONAETCS NOCAEAHHE.

Kcuaur 1 u II tuna @ yrae naacra I'mrawta BCTpewaioTcss B BHAE MPOCAOH-
KOB, JJAH3 H OOGPHIBKOB, TO 60Jsiee, TO MEHee MHOrOYHCJEHHbIX B. 3aBUCHMOCTH
OT TOro, B KaxOM M3 pOIOB yras OHU coxepxkarca. TosmmuHAa TeX H JAPYrux
Konebnercs uvame B npeaenax 0,03—0,10 mum. KcuantoBas kaeruatka, MOA0GHO
<by3uToBOii, HabaI0aETCH KPYNHO-,CPeAHE- H MEJKOKJETOYHOro CTPOCHHS,

B o6uem copepxaHuuM KCHAMTA B nJjacTe (Ta6Ga. 2) pelldTeqbHO npeobaa-
nmaer kcuaut I Tuna. ' . )

Burtpur B naacre Furaute necer Bce CBOACTBEHHbE eMmy ocoGenHocTH. On
 HaGaOAaeTcs B BUAe JHH3 M MNpocaofikos npeumyuiectBenHo B0,07—0,15 mun
TOJIIKHOIO, OT/JMYAETCA CBET/IOCEepOd OKpackod H 0ObuYHO 60s€e UM MeHee
- TpemwuHOBaTHH. B cocraBe Hayuyeuwo# npo6bl nuiacta ['WraHTa BHUTPHT HCpaer
TNIONYMHEHBYIO POJIb, C/Iarass MaKPOCKOMHWYECKH BCero Juiub 4% ero MOUIHOCTH.
Mukpockonngeckoe coaepkaHHe BHUTPUTA' MOKA3aHO B Taba. 2. B pasnnyapix
ponax yras OHO uaie koJae6aercs oT 2% 1o 5%.

Knsapur, Boaensembliil kak MakpOCKONHYECKHH HHIpENHEHT B NOHMMAHHH
M. Ctonc, mog MEKPOCKONOM COCTOHT M3 OCHOBHOH 6GECCTPYKTYPHOH CBET/IO-
Cepo#i MAaCCHl H MOTPYXeHHHX B Hée pasAuyHblX (opMerHbiX  06pasoBanHuit. Oc-
HOBHast GeCCTpyKTypHas Macca no BHEIIHEMYy BHAY OY€Hb CX0Xa C BHTPHUTOM,,
HO OT/MY3eTCH OT Hero OTCYTCTBMEM TpemuHOBaTOCTH. Tak KaKk KASAPHT B Mu-
HYCHHCKHX Yr/8X HMIPaeT CYMECTBeHHYIO pOJAb W OTHOCHTCA BOOOLIE K YHCAY
CNeKAWKUXCA HHIPEAHEHTOB YI/sy TO HA OMHCAHHH €ro Mbl OCTAHOBHMCH
noapo6uee. > e : .
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- K popmenHbIM 3N€MEHTAM KJAAPHTA HEOOXOLHMO OTHECTH: CBOWCTBEHHHIE:
€My W XapaKTepHble /A HEero TOHKHEe HHTH KyTHUKYJAH. OHH MMEIOT XKEe/ITOBATO:
KOPMUHEBYIO OKPACKY, 4acTO 3HAUMTE/BHYIO AJMHHY, PACMo/aralnTcs 0OBIYHO N0

' C/IOUCTOCTH H 60Ji€e U/ MeHee Napaiane/bHbl MeXAy coGod. Pexe OHH: CekyT
CJOMCTOCTh B BHAE HENPaBH/bHHX 3Ur3aro06pasHbiX AHHHN, MPUYEM Pacnoso-
JKeHue MX M 37ech 6Gosiee MJAH MEHee B3aHMHO mapaanenbHo. MHoraa KyTHKYJIb
HA6JI013I0TCA TECHO CXKATHIMHU, Kak Obl mepenytaHHbIME Mex1y co6oi. Kpome
TOHKMX KOPHYHEBATHIX KYTHKYJ, 3/1eCb HepeaKO BCTPEYaloTcd H 60/aee KpynHbie:
{or 0,003 no 0,016 m) cupeneBatocepoir oxpacku. Kpas mx ¢ 0nHO# CTOPOHH,
rAafikde W poBHBe, C Apyroit 3y6uarsie, HeposHue (¢pur. 20).

Huoraga KyTukyasl B KJASpHTE OKOHTYDHBAIOT K/AtTOYHBIE YYaCTKH C OLHOH,

- pexe ¢ aByx crtopoH. CoxpaHHBUIMECA KYTHKY/Abl B BHIE JJIHHHBIX U BBIAEP:
JKAHHLIX (10 TOJIIWHE HHTedl BCTPEYAIOTCHA B KAAPHTE CPABHUTENBHO PEAKO,
O6WYHO OHH CHAbHO Pa3pyllieHbl U NpPEeACTaBJeHH B HEM B BHAE MHOTOYHC/EH-
HBIX MEJKHX BOJIOKHOBHIHLIX OOPHIBKOB XE€JTOBAaTOKOPHYHEBOTrO LBETA.,

- [ocne kyTHKyn HanGoJblIeE PacnpOCTPAHEHHE B KJAApUTE Cpend GOpMEHHBIX
©06pa3oBaHuil  UMEIOT MeJIKHe CHDeHeBaToCepsie OOPhiBIH Yalle HEONPEeAeJEHHOTO
npoucxoxaenus. [1pu Gosee CUNBHBLIX YBENHUYEHHAX YIaN0Ch BCE e YCTAHOBHTD,
47TO YacTbio 3TH 06pa30BaHUsl ABAAIOTCA OYEHb MEJKHMH CIOpPAMHM CHPEHEBAaTO-
‘CEPOi OKPACKH C 3y0YaTHIMK KPAasiMH M Y3KOH MOJQCTbIO nocepeauHe (Cm. 3apu-
COBKY (ur..24). MnesTnunnie UM nNo OKpacke, pasmepam H otuactu gopme obpa-
:30Banus HabawaawTcs B yrasx Cepe6peHHUKOBCKOro n/acra JIeHHHCKOre MecTo-
POKIAEHMS, Tle OHH JAIOT BeCbMa GONbUION NMPOLEHT B CTPYKTYPHOR 9aCTH AypHTA.

Kak wu3BecTHO, MUHYCHHCKHE YIIH OAH3KH. K JEHUHCKHM [0 BBICOKOH OHTY-
‘MUHO3HOCTH HX, B CBf3d C Ye€M HAaXOAHTCA BBICOKOE COAEPXKAHME B HUX JETy-
YUX M XOPOWHH BHXOL NEpBHYHOrO Jerts. MoKHO AyMaTb, UTO YKasaHHbIE
Bbllle CTPYKTYypHble 06pAa30BAHUA OTYACTH | CJAYKAT neTporganquKuM BBHIpaxe-
HueM OWTYMHHO3HOCTH HALIWX yIaeH. 3

K ¢dopmennsim o6pasoBanuaM B COCTaBe KJSPHTa OTHOCATCHA 3aTeM MeJaKHe

00OpbiBKH (PY3UTOBOH M KCHUJAUTOBOM ‘kseTuaTkH. [lo MX MHKponpH3HAKaM OHH
«COBEPUIEHHO HMIEHTHYHB! 60Jiee KPY[HBbIM, BHIIE YK€ OMHCAHHBIM BKJAIOYCHHAM
(y3uTa U KCHJIUTA. ‘ \
~ 3acayxuBalOT BHHMaHUs €lle CHPEHEBaTOCepbie BK/IOYEHHSH, GJAU3KHE K BO-
NopocanM, BoOOGMIE HEMHOrouHuc/IeHHbIE (BO BCeH maacToBoil npobe caaraioT He
6onee 1%). OHM HecyT MHOTAA SYEHCTOE CTPOEHHE W PACMONararoTCs [0 CAOH-
CTOCTH B BHEE JHH3 WJAH Yalle BHITAHYTHIX 3aKpPyr/JeHHbIX HAa KOHUAX o6paso-
BaHW{, HEPEAKO C noJaocThio nocepeanse (dur. 9 u 10). -

[Tocne TpaBaepus CMecCbl0 XPOMOBOH M CEPHOH KHCAOT 3TH 06pasoBaHHUA
60/1€e OTUYETIHBO BbiAABAAIOT CBO€ CTPOEHHE M OKAa3bIBAIOTCH CKOMJICHUAMH M3
fIJIOTHO CJI0XEHHLIX OBaJbHHX H UWIHHAPHYECKHX HEMNPABHIALHO H3OTHYTHIX Te-
Jel. BoabwnHECTBO Tesel SBAAIOTCH CIJIOMWHLIMH M HE HECYyT HHKaKo# CTPyK-
TYPH; MEHbIUAA e YacTb HX, MOXeT OulTb, Jyulleé COXpaHuBuUIascd, 06Hapy-
JKWBaeT BHYTPH ce0s OBaJbHY NoJa0CTb (dur. 11) dth ckonaeHus 3aPUKCHPO-

~ ‘BaHbl HAMH, KaAK BO3MOXHble BOJOPOC/H. :

- HlaTepecHsl, KpoMe TOrO, MeJKHe 06/40MOYHOrO BHAA BKJAIOYEHHS, HMEOUWHe
HeNnpaBUAbHYIO (oOpMy, OGHYHO YIr/IOBAaTyi0, MHOTAA NOAyaAyHHylo. HacTo oK
HMEIOT PEe3KHH TeMHBli KOHTYP, KOTOPbIH SB/AAETCH CAEACTBHEM MX BBIYKJIO-
<ré. [Ipu TpaBneHuu BHILIEYKa3aHHOH CMeCbi0 3TH OOpa3oBaHufi BeayT- cebs
BecbMa ycroiunBo. Tak, npu 25-CeKyHAHOM TPaBJAEHHH OHH OCTalTCA abCo-
JIOTHO He H3MeHeHHuMH. [loayaynnas ¢opma y HEKOTOPHX M3 HUX, OKpACKa,
CTeNeHb peabeHOCTH H OAHHAKOBAs CO CNOPAMH YCTOHYHBOCThb MPH TpaBie-
HUU—1AI0T HEKOTOPOe OCHOBaHHE PacCMaTPHUBATb HX 06PEIBKAMH 000A0YEK CHOP. .

- Cnopn. BoOOWE B HMamieM yr/ie Pa3BUTH O4€Hb CAa60 M HAOMIOAAOTCA B

- BHJE OTAGMBHBIX PEAKHX BK/JIOYEHHH, NOrpyKeHHBX B OCHOBHYIO GeCCTPYKTYp-
#yl0 Maccy kasputa. K HauGoJsee pacnpocTpaHeHHOMY B HaUIeM Y€ THIY CROP



LB b

B

OTHOCATCA TOJBKO MEJKHE CHPEeHeBaTOCEphle O6GpAasOBaHHs, UMEIOUIHE Henpa-
BUAbLHYI0 opmy H 3y6uathie kpas (¢ur. 24). Cnopsl 3TH Babmioaal0TCH" 06LIUHO-
.PacCeIHHBIMH B OCHOBHO# G6ECCTPYKTYpPHO# Macce KJASpPHTa, H TOJAbKO HHOTIa
MX MOXHO BHAETb CrPYNNHPOBAaHHLIMH BMECTE B KOJHYECTBE 3—4 eaunnuu. Hs.
HPOYHX CIOP MOXHO OTMETHTH OYEHb KPYMNHYIO OBaJbHYIO CHOPY CEporo 1Bera,
npeacrasaenuyio Ha cur. 8. i « ;

Kpowme nepeuncnennsix GopMEHHBIX PACTHTENbHLIX 5/EMEHTOB, B COCTAB KAfi-
pHTa BXONAT BECbMd MHOTOYHCJEHHbIE (TaKXKE OPTraHHYeCKOro MPOMCXOXAEHHS)
HeOnpene/seHHbIe BKJAIOYEHHS OBaAbHOH (GOPMBI, 6GECCTPYKTYPHOrO BHAA M CBET-
nocepoi okpackd. [locaennss 'y HMX HAGHTHYHA OKPACKE OCHOBHOM KASIDHTO-
BOH Maccel. Braiouenns 3TH HaGAIOAAIOTCA NMPEHMYIIECTBEHHO B BHAE CKOmJe-
HHH, HHOTAA NOBOJBLHO 3HAYUTE/AbHBIX pasmepoB (¢ur. 16, 17). [Mocae Tpasae-
HHSl CMECBI0 XpDOMOBOHW M CEDHOH KHCJIOT OHH COXPAHSIOTCS, HO H3MEHSIOT CBOIO:
OKpacKy Co cBersocepoir Ha xeartosatywo. Kpome aroro, HekoTtopnie H3 HuX,
ABASIOMHECS, BEPOATHO, CHOPaMH, OGHAPYXHBAIOT MEJKOSYEHCTOE CTPOEHHe,
ApYrue BBIfIBASIOT WApOO6Pa3HO BHNYKJLIA LEHTD M POBHHIA NOBOJBHO WIKUPO-
kit 06040k (dur. 19). Ho 60AbmHHCTBO 3THX BKJAIOYEHHI NOCAE TPAaBACHHSE
OCTAIOTCS GECCTPYKTYPHHIMH M OYEHb MOXOXH MO0 CBOEHl (opMe M XapaxkTepy
3iJIeraHus Ha cMoJafinue teabua (dwur. 18). |

Buiteonucanunie ¢opwvengbie 06pa3oBaHusl pacnpenensiioTcss B OCHOBHO
MacCce KaspuTa HepasHOMEpPHO. ONHH YYaCTKU KJSPUTA® COCTOSAAT W3 OCHOBHOM
OeCcCTPYKTYPHONH MacCHl, NOrpyKeHHHIX B HEE COXPAHHUBIUIAXCH KYTHKYA H CKOM- -
NeHHii CBET/IOCEPHX OBaJbHEX Teaeu. [[pyrue yuacTkd, 60J€e MHOTOYHCIEH-

ble, COCTOSIT W3 OCHOBHO# GECCTPYKTYPHOH MAcChl, B KOTOPO¥H OYE€Hb MaJao Co-

XPaHHBIUHXCA KYTHKYJ H CBETJOCEPHX TeJsel, HO MHOro ApPyrux (popmeHHBIX
00pa3oBanuil, Kak CHpPEeHeBaTOCEpHIe  Crophi, BoXOpoCAH (?), OOPLIBKH pacTH-
TeJNbHHX TKaHed u npoy. i -

Ho uurepecHo, yto yuacTkn kaspuTa, He coaepxaiine HOPMEHHHX 06paso-
BaHH/A, KDOME KYTHKY/IH M CKONIEHHA CBET/IOCEPHIX TeJsell, N0C/Ae TPABJACHUS
CMEChbI0 XpOMOBOH M CEepHOH KHCJAOT OOHAapYXKHBAIOT BO MHOTHX MECTaX MEJKO-
H KDYNHOK/JETOYHOe cTpoeHHe. [IpH 3TOM MEAKOK/NEeTOYHOE CTPOEHHE MNpOosiB-
JAFeTCH TaM, Tle Pa3BUThl TOHKHe KYTHKY/b, @ KPYNHOK/AETOYHOE, rAe UMEIOTCS:
Kpynuue KyThkyae (¢ur. 20, 21, 22, 23).

Taxknm o6pasom, yuacTkw, JHWenHHBIE CTPYKTYPHHX BKJIOYEHHUH, 4acToO npen-
CTaBJAIOT ,CO60I0 CHABHO BHAOH3MEHEHHYIO, KaK OBl BHTPHTH3HPOBAaHHYIO pa-
CTHTE/bHYIO TKaHb (BLINOJHEHHYIO KOJJIOMAHOA OpranH4ecKoi Mmaccoi) U co-
JepKaiyio 60/bUIOe KOJNHYECTBO KYyTHKY bl Takue yuyacTku c/leayeT Ha3BaTh. |
YACTBIM KJAADHUTOM B OTJHYME OT Yy4aCTKOB, HACHIEHHBIX Pa3JU4YHBIMH PopMeH-
HEIMM OOpa3sOBaHHUAMH. : 2 ¥
. YuacTKu K/IAPHTa, HACHILUIEHHBE, KPOME KYTHKYJ] H CBET/IOCEPHIX OBa/BbHHIX
/TeAel, ele H NAPYrHMH (POPMEHHLIMH BKAIOYEHHAMH, NO TPaBJEHHS COCTOSIT W3
OCHOBHOH 06€CCTPYKTYPHOH BHTPHTONOLOGHON MacCh, B KOTOPYIO BKJIOYEHH
KYTHKYAH, OOGPLIBKM KYTHKYJ, CKOMJEHUS "CBETJOCEPHIX OBalbHLX Teael, 00-
PuBKH (QY3HTOBOH M KCHAHTOBOH KAETYATOK, CNOPH, 06OI0YKH CNOp, MUHE-
» PaNibBHE BKJIIOYEHHS, DaCTHTEAbHbLIE BOJOKHA H PAJ APYrHX BK/IOYEHHH, MpH-

* pona KOTOpHIX He ficHa. Bce stu ¢opmennbiec 06pa3soBaHusl XapaKTepHH H A%
ayputa. Ho nocne TpasneHuss B OCHOBHO# MacCe€ TaKMX KASPUTOBHIX yUaCTKOB
06HapYKHBAIOTC TaKkKe He60AbLINE, HO JOBOJBHO' MHOTOYHCAEHHHIE OCTPOBKH

. » € ACHHM KJAETOUHHIM CTPOEfHeM. DTH OCTPOBKH MPEACTaBAAIOT COGOI0 BHTDH-
TA3HPOBAHHBIE K/JETOYHHE YYacTKH, K&K  Obl CKPHITHIE O TOrO B OCHOBHON 6ecC-
CTPYKTYpHOH Macce, Moz06HON OCHOBHOM Macce AypHTa. CXOACTBO NOCAENHHUX

- YYaCTKOB K/SIpHTA C JYPHTOM, KOTOPO€ HA6/1013€TCS KaK B (OPMEHHBIX BKJIO-
MEHHAX, TAK U B OCHOBHOH Macce, H B TO € BPEeMs HaJH4YHE B HHX BHTPHTH-
SHPOBAHHOW KJETYAaTKH, XapaKTEPHOR AJs. KASPHTA, 3aCTaBJf€T HA3BaTh 3TH
YHACTKM KAAPHTO-AYPHTOBLIMH.
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l‘pynua 6JleCTﬁlnHX yr.aeﬂ

ﬂepsuﬁ pon GaecTAilero yras uiu, . KAIPUTO -1y PATOBBIH yro.ub

cAaraercsi, rjaasHsiM o6pasom, AypHUTOM, COCTaBAAIOWAM B HEM o 669, Us

APYrdx MErpeAMEHTOB HAHGOABUWYIO POJIb MIPAeT KAAPUT, AAOULMH 210, u BHT-

% pm——lO(’/n. ®yaur cocrasaser scero 19/, Muﬂepanbaue ke anmtieauﬂ, pas-
JUIAMble MO MHKpOCKonom—0,5%,.

B cocraBe ayputa 919/, npuXonm‘cn Ha JIO/1I0- OCHOBHON 6eccTpyKTypHO#

maces u ToABKO 9%/, Ha pasanuydsie (opmeHHble saeMeHThl. Taxko# BHICOKHNM
NPOUEHT OCHOBHOU MAacCH B NYPUTE, @ TaK¥e CPaBHUTENbHO GoabuIOe conep-
Kanue B yrie xAapuTa ¥ BUTPUT2 OOBICHAIOT Maxpocxonnqecxu cum:uuﬁ 6necx
STOrO yrJs.

Jlosoabto Goabuiomy conepxcaamo kagpuTa 0693aHO pa3BuTHE B yrae 3ua-

9UTEJBHOIO KOJHYeCTBa ky"rm(y.n H ocoﬁeﬂno OKONAeHUH CBETAOCEPHIX OBajb-
'HHIX TeJel, KOTOPHE CaarafT B KAAPUTE I1aBHYI0 MAcCy (POPMEHHLIX 3neMeH-

108. Tak, us 21°, xnapura (no Ta6a. Ne 2) 6oaee 3°/, npuxoauTCH Ha CKOM-
JIEHUA CBET/IOCEephIX 'rg.neu, npUMepHO Oko0J0 1%/, Ha K)’THKYJIH 1 TONABKO XOJH
NpouenTa Ha npoune GopmeHHbIe BKJIOYEHMS,

Bropo# pox 6aecTsamero yras uad AyPHTO KASAPATOBHA yro.nb B
OCHOBHOM CJIO0XEH HyDHTOM, cocTaBasioium a0 78°/, ero o6bema. Ha ocuos-
HYI0 6ecCTPyKTypHYIO -MAacCy B AyPHTE 5TOTO Yras NpuxoauTca 0k0.10 90%, u
Ha Qopuendsie aaemesTh—100/,. Cpean nocseanux XxapaKTepHO 3HAYHTENbHOE
KosuuecTBo kpynusix cnop. [lo cpaBuenuio ¢ npeabinymumM poaoM 31eCh CHIbHO
TMOHHAWAOCH COMAEPIKAHAE BUTPUTA M KAAPUTA W, HA[IDOTHB, 3AMETHO BO3POCJO
conepxauue ¢ysura u wcununra (taba. Ne 2) anepanbuue BK/AIOUEHUH, KaK,

, Hanpumep, CTAXEHHS OKMCJOB XKenesa, NUPHTA W T. A, B ITOM yIJie PasBUTH

>

caabo. Ho MUHEPaNu3anus (ysurosoi xnemamu COCT4B/SIET B yrae MOBONBHO

4acToe fBJCHME,
Tperust poa 6Jlecrﬂmero yras TOYHO Takke, riasHoiM o6pa3om,
. CnaraeTcs Aypurom, xotopmii nmaetr 670/, u cocrout ua 90°/, k3 ocHOBHOH Oec-
| CTPYKTypHO# Maccu M ToJbKO Ha 100y croken CTPYKTYpHbIMH O6Pa30OBAHUAMHA.
Kasiput um BUTpPHT 32HMMAIOT B 3TOM yrJie nopuuuenHoe monomxenue. [MepBoiit
naet 20/, u BTopoit—79fs. DysuT cocrasaser 8'/o. 3amMeTHOE NOBHILEHHE COAEP-
KaHua BUTPUTA M (Qy3uTa, KAK U MAHEPAIbHBIX BK/IOYEHMH, JOOCTHTAOIIHX
slech 0%, ABAACTCH XapakTEPHHIM OT/AHYMEM STOr0 pPOAA OT MPEALIIYIIEro.
Munépanbube BKAKOYEHUS] MPEACTABJIEHB NPEUMYUIECTBEHHO CTAKEHHAMU OKHUC-
J0B xkeaesa (3°,) M FAMEHACTBIMM NPOCAOHKAMA W/ JUH30YKAMH, KOTOPHE BME-
CT€ C NpoYUMH MHUHEPANbHEMH O00PasOBAHKWAMM COCTABAAIOT oKkon0 2%

r1oT poA, B 06uiem, 0 NeTporpaduyeckomy cocrasy 6.IU3K0 CTOUT K npe-_

auaywemy. OnHaKo, SHAYATEABHAE COACDKAHME B yrae MUHEPANBHEIX BKIKOUE-
HUI B BHMIE CTSKCHHH OKHCJOB XKejae3a M TVIHHUCTHLIX NpOCAOKKOB 3aCTABUAO

. H4C ¥ MAaKPOCKOMHYECKH s BBLAGNHUTH STOT Yroib B camocmmenbauﬁ poun, .KaK
MUHEPANU3OBAHHEA AYPUTO-KAADUTOBEIA yroab.

,_, $ x )
e I‘pynna/M'a;roBux yraeu. - « :
MepBué POX MATOBOTO YyTras CYIECTBEHHO cAOKEH AypuToM (72°/y),
ko‘ropuﬁ 3]€cb CHABHO HacHmeH ¢QopvweHHsimu o6pasosanusmu. [locaenune
nawor B Hem 21%,, a 79%, NpPuUXOAATCH HAa OCHOBHYIO GECCTPYKTYPHYIO Maccy

(no OTHOLIEHWI) KO BCE MOMHOCTH Yrasi COOTBETCTBEHHO—I56%, u 579;

cM. Taban. Ne2). Yeeauyenne KoauuecTsa (POpMEHHBLIX 06pasoBanHuii TPOHCXO-

DHUT, T1aBHBIM 00pa3oM, 32 CUET MEJKHX OOPHIBKOB KYTHKYJIBI, MeNKUX O6pHIB-
XO0B PacTHTEAbHONR KAeTdaTKd M OTH4ACTH Crop M o6Gojouex- Cop. Y4acThe BHT-
puTa B (y3uTa B CAOKEHHM STOTO yrnsa NpPUMEPHO TaKoe e, kak u 8o Il u
m poaax 6nec'mmero yras (Taba. Ne 2).
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nauka umeer mommects 0,2 # U OTAesseTCH OT BTOPOH NpocioeM TEMHOCEPOro
‘CHABHO necuyanucroro aprusaanra. Bropas nauxa B 0,48 w oTaesesa ot Tpertbelt
1poc/oeM CBETAOCEPOro MOJOCYATOro, CHABHO, MECYaHHCTOro apruanura. Moum-
HOCTb TpeTbefl MaykH AOCTHraeT 0,33 . O6mas MOmHOCTL NJACTA PaBHSAETCS
1,26 », n3 nux 1,0 # npuxonutca Ha yroab u 0,26 4 Ha MuHepa/ibHBIE NDOC/IOH.
Kpome 1ByX npOCAOEB, Da3NensiOWHX MAYKH, B MJIACTE PAsBUTH TOHKUE MeC- -
YaHOMMIMHUCTEIE MOJNOCKM, BCTPEdalomuecs Bo Bcex naukax. Kposae# u nousoi
naacta ABAgerci TEMHOCeDHIl NeCUdHHCTHI APTUIIAT.
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naacta C6pOCOBOro ¥ NOSBOJAIOT OTHECTH €ro 'K YrAisiM KAAPHTO-AYPHTOBEIM.
10T yroab HA6AONAETCA B NAACTE NPOCAOHKAMHA NPEHMYIECTBEHHO B 0,5—2 em
W, KaKk Makcumym, B 5,9—8,6 cx momHuCTH, npuyeM 0oOaee MOUIHBIE nNpocaoAKK
pasBHTH, TAaBHBIM 06pasoM, B #mauke BTOPOH (CM. neTporpauueckus pas-

. Pagpes nracra [Hukosnsckoro pes naacra gur. 31).
: Barecramun yroas

 NAS61XCKOrO. M-HHA. Il poaa oTapuaercs OT yrws
[ 10 Akoaorny ]l S I pona O6o0abIIMM CONEPXKa-
¢ e : HHMEM  MAaTOBbLIX nON0COK,.

MMEIOLMX NPU 3TOM U HE-

3T0 06CTOATEABCTBO CYLIECT-

BEHHBLIM 06Pa30M CKa3HBAETCH

: . ~_Ha 'MaKPOCKOMKWYECKHX CBOW-

! - CTBAX yra{;: OH KameTcs me-
' nee GNECTSIUM,  MEHee 4Yep-

g ° HHIM ¥, MEHEE ONHOPOILHLIM

frg “  'no coctaBy ¢ 6oznee 5CHO
Jesogppie cluzhayerks pepakeHHON NOJOCYATOCTHIO.
Rl ks ! ¥Yroab [0CTaTOYHO ‘KpENKui,
n Yrone ; NOYTH HE uMeeT TPEMMH OT-
: : JeAbHOCTH M nmoaAoOHO npe-

PP s snnunnunsf ' o
ko 07 || L caonctocTh.  Q6pasyiomuecs
Choxx feleleleleloleleloled :

Gt . DpU 3TOM HOBEPXHOCTH  NO-
g1z T 7recvamncrei apennan: KPHTH MHOTOUHC/EHHBIME, He-
g : PeAKO KpPYNHBIME IJIEHKaMH

MATOBOIO YT/, 2 TAKXKE MEJ-

; & KuMH naedkamu (pysurta (daiue
2 RBAE g Gy S -TBepaoro). Usnom yras, nep-

208

! ‘HEpPOBHLIN, HENPABHALHKE, OT
1.6 ‘ CPElHEro 10 KpymHoro.

npocaoikamu ot 0,1 10 3,9 cu

.. ¢ Maowrao:  C . ygmpocts. Hauboaee pac-
5 £ canrvmerpe QXRCcirrm.

g b NPOCTPaHEHHBIMH  ABAAOTCR

2.5 ; ‘ .
! V. - npoCnOUKH B 0,5—1,5 cx (Cm.
v =k netporpaduueckun paspes

& A2YR3 31

v /] naacta ¢ur. 31).
ot [pynnia maToBHX" yraed.

: 2 B sty rpynny c6beAHHEHb!
\1 : : Pur. 30. : JBa poja MaTOBOro yras, ot-
7Muatomuecs ApPyr ot APyra B OCHOBHOM No XapaxkTepy 6/ecka H MO HBETY.
O6yiee conepKaHHe WX B NJAacTe 3HAUATENbHO HUXE, YeEM 6J1eCTAUINX, B COCTaB-
Aser autub 219/, momuocTH naacta. Conepikanue yriei 3Toi rpynnsl no nad-
KaM OYeHb HEMOCTOAHHO: B NEPBOA Nayke OHO PaBHAETCA 26,0°/y, BO BTOpO#i—
13,00, u B TpeTheil Toabko—10,0°/, mommuocTH ux. Takum oOpasom MH HMEEM
1oc/iea0BaTeNbHOE YOLIBaRKE POJIM MAaTOBLIX yrieH OT BEPXHEH NAUKU K HHKHEN.

Ho coaepxanue OTAEABHHX POJIOB MaTOBHX yraed no naykam pe3ko uame-

HAETCS M JAHIIEHO Kako# GO 3aKOHOMepHOCTH -(cm. Taba. Ne 20). Moxno
CKa3aTb TOABbKO,! uTO Hauboaee cym,eCTBem!aﬂ " pPOAbL B NIACTE NPUHAANCKHT
matoBomy yraio I popa. - e : G "

e o '

¥ L4
. 3 ! b

- 1 A ,.*.

CKOAbKO 60aee KpynHbie pas-
mepsl (10 05 MM TONMMHON)..

i 105 . AHAYIIEMY J€rKO KOJETCs no-

NEHANKYAAPHBIA CAOHCTOCTH..

A VYroap 3aneraeT B mJaacre


































































