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PaGora nochsliena 1aGOpATOPHOMY HSYIEHIO (DHILTPALIMM 353 B OGPIE TN ©
[PASHOM COTCHOCTLIO 1 MEPMILDX TPYHTOB. /Lt STOTO Ha CHEUMATLHO COVIANHOI YCTAHOBKE
MepaTie OGPASUS MOTBEPTUTHCE HATIOPHOMY BOSIEHCTBIIO F33. 34TeM C FIOMOULLIO METOION
TEKCTYPHUIN  CTPYKTYPHLAX HCCTEIOBaHHIE 5 NDOXOIUIEM, OTPAEHHON  OTAPHIOBIHHON
cBere i3yianit nX CTpocHHe. B XO1€ ONHITOR YA10CK BLARITE MPOLECCH, CONPOBOATAIOLIE
IILTPALINN T3 50 TLIAX C© PaSHO SACOTHHOCTLIO H B MEPIION TPYHTE, 4 TAKKE YCTAHO-
BITL TeMnEpaTY e AMATISONM ee HaAAa

Kaiouesnce cavea: aiowus, TP Fa5a, FasOBE KAHATM, MACTIICCKHE fehop-
Maun,  paspusuie feOpMAIINH, KPHOTCHHE TEKCTYPH, HATIOpHAS (ILTPAUNES rasa,
rnsTpatmorHO-eopMAHONHLI MexaHISH
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The work is devoted to the laboratory study of gas filtration in samples of ice of various
salinity and frozen soi, For this, in a specially designed installaion, frozen samples were

CTOsItee BpeNH MECTARTEHHSIM KDHOTHTO30Ha —
SKPaH, MPENTCTRY IO BHNOAY TIOEMHOTO Fa3a Ha
nosepxHocts. B.C. SIkyiies, npoanaTHsHpoRaBIII
OTPOMIHbIL NGTEPHT O GILTETPALINN T332 B MHOFO-
ICTHEMEPITLX TIOPOTA, MPHLIET K JAKTIONCHILIO, UTO.
"BHICOKOTLICTHIE TIOKPOBHIE OTHOXEHIS KDHOTHTO-
Soibt (nepitie 40—S0 ) NPAKTIECKI HempoHMIIZE-
ML /U T3, TXKe WIVIEFO TIOT HTIOPOM W3 TYOHH
[Slkyuten, 2009]. JL1s MPOHMIAEMBIX MTECUAHBX TDO-
I10ED BHYTPH KPHOTHTO30HH! KPHTHUECKOE SHaveHIE
IBIOHACKILICHHOCTH TIOPOBOTO. NPOCTPAIICTEA, K
KOTOPOM BOMOAHA (ILISTPALIR 1433, MOXCT GHITH
‘mpHisITO pasiin 60—70% oT opoBoro oGbena. Ecmit
THIOHACKILIEHOCTS TIODOBOTO MPOCTPAHCTEA Gorbiite
STOM BETMNMHEL TO TIOOZA CTAHOBHTCS HENpEoo-
MO 13 i TPALIN MpHpOTHOTO rasa [SIKywwes,
2009; Yyswnt w 1., 2016].

T MO, HECOMHEHHO, BepH, eCiT pacewa-
TDMBATS OGAACTS HISKMX OTPHIATEMBHBIX SHaveHIH
‘TesmepaTypt. Ho Mpit MpHOTILKCHHI TeMIIEPaTypht
MEPITIX TPYHTOB K 001ACTH (a3oBHX MEPEXOTon
WX CBOAICTEA MEHSIOTCA. VMEHBIACTCH MIPOTHOCTS,
VBETHIHBACTCH KOTHUECTRO Hesamepatel BOTH

 Khimenkov@maiLru

tiep. 11.: e-mail msu-geophysics@mail.

EpATYPHE AEGOPMALLIA PASBURAIOTEH OCTAGTCHHbE
0HbI, VRETIIBACTER JARTCHIE B FA30RBIX BKTIOC-
HUAX. B 3TOM cayuae yXe NPH HEIHAUHTENLHOM Ha-
TIOpe MOXET HabMOAATLCA (HILTPALMA Taa CKBO3H
MOT3eMHBIe b H MEPITHIE TPYHTH! [XHMEHKOD it
ap., 2018; Xumenkos, Crannnonckas, 2018]. s
KPHOTHTO30HBI, KAK H UISl 3eMJIH B LIe/IOM, BOIMOX-
HOCTH (UTSTPALI 123 13 MCPATHI TIOPOA CIte 10
MX OTTaMBAHMS WMeeT OTpOMHOe 3Hauerue. Bxian
BBUIEITMBLLNXCS HETOCPEICTBCHHO 13 MEPTHX 1OpOX
"MGPHIKOBLIX Fa30B, B TIEPBYI0 OUEPE METAI 1 YTTc-
KIHGIOTO [k, B HIMEHCHIE KTHMATA He YUNTHBACTCH,
 OH MOXeT ObITh 3HaunTeBHBIM. [10 Mepe ocroeHMs
APKTHKH TEXHOTEHHOE TEIIOBOE RO3IEHCTRHE HA
MHOTOICTIHEMEATHE MIOPOIL GYICT HEYKIOIIO 5o3-
pactar, Tlpit STos GiITPALINS MAPHNKOBHIX ra30n
13 MEpATOf TOTUIN N0 OTEILASIOUINN TEXHOTCHHBN
'BOSICHICTRIEN HA TEPPHTOPHX NECTOPOAICHHH YTIE-
ROI0POTOR, PACIOTOKCHHAX B PKTITICCKOM Jomc,
MOXET GhITh CYUIECTREHHOM.

Mccnenopanme nepepacnpeneienus raia B
MHOTOICTHEMEPTHI TIOPOIY B CCTECTRCHHBIX Y0~
RIAX CONPIACHO CO JHAUHTETHBIMM TPYIHOCTAN

" ey reossonorus uestn E M. Cepreess PAH, Ta00paopis FKpHOIONIH, B3, WAy, ., KA e M. . e-mait
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‘subjected to pressure gas. Then, using the methods of texture and structural studies in transmitted, .4 Wcnpasute
reflected and polarized light,  study of ther structure was caried out. During the experiments,
itwas possible o identfy the processes accompanying gas flration in ce of various salinity and
Trozen sil, as wel as to stablish the temperature ranges of is beginning
Key words: Fluids, gas filtration, gas channels, plastic deformation, breaking strain, cryogenic 3awmtuts
testures, prossure filtation of gas, fitation and deformation mechanism
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JlaGoparopsoe ozenuposasiue oertacT 1o160p
YCAOBHH, TPH KOTOPLIX. BOSNOXHA (HILTPAUNS F505
B Mepamix rpywTax

Marepuana  werom: uceretoammi. Wsyiese
uALTPAUMI ras CKBOS MPSTHE MOPOTH M LI
nponeen coswecro corpymmkaM Hcruryra
reoskonorinn PAH 1 xapexpu reokpuozort reo-
sorwuecoro daxynwrera MIY e MB. JTowo-
Hocona. TIporpawsa HecInoBHMH MpeAOaraTa 5
P10 ONEPEAL, MPOBEACHHE OILITOB C ALIaNH Pas-
O MHHEPLTIALIH H IOCAEIYIOLIAN TIepeXOTOM
e —

s nposeseHis SKCHEPHMENTOB Ghira covtasa,
YETanOBKa, OBECTIEUHBAIOLIAS NOIIOTOBKY OOPASLION
13 1 MePALAX rpyNTOR KyGicCKOi GOpML pa-
epou 20<8+8 cu; nozavy rasa noa AmCHHEM 5
kIO wacTs oGpasiia (puc. 1), reousiseckoe
HecTexoaHHE OGPASUOB A0 W NOCTe MOTAH rasa
B xavectne ras nenomionates by, Jateine
‘coumatoct, xowmpeccopow «FUBAG» DC 320/50
CM235, Tousiocrs, wswepess amaei 0.5 kr/c
'KOHTPOTL 32 BLIXOIOM ra5 C NOBEPXHOCTH OOPasLia
OCYUIECTIICH yTeM PasMeLIEHIS Ha HOBPXHOCTH
KOMTEHHEPa F50HEpOHHIALMON J7ACTHIHON Kave-
P (pesmronoit nepuaris, pu. 1)

pea npu orpucaon

Teuncpamype. Pesmon

pepma, waseras a Kow-

sy, pene 2

ke a2 ¢

Rosepocri o6paa Goro
A Cogoncea

OGpasiIL TOTOBMII METOTOM OCIOMHOTO po-
Mopaxupasus npu Tesneparype —9 °C. Mocie
‘IPOMOpEKHBIS OGP BCTAMBUICH 10 TeMTe-
paypus okpyaouted cpeast (<9 °C), nocae uero 5
HIAHIOIO 92CTL OGP NOTALTH 43 W3 LTYLEPY
noa ramesen: 2 ki/ow’ 114 613 1 0K070 4 Ki/ew’
1a pywra.Mpw Tesneparype —9 °C uaurpas
rasa e waGnomarace. Tlocse 3700 TewnepaTypy
nomuanu. Tpu Tewneparype oxo10 —2:—3 °C w1
1 m—1+—0.5 °C 13 rpysiTa sadpuKCHpOBaH BLNOT
rasa ¢ nosepusiocTi o6pasua. Tlo oKowtamH omTa
"IPOBOTILINCY CTPYKTYPHAE 1 TeKCTYPHE HCCAENO-
s 0Gpas1I0B. B IEPIOM CEpHi ONLITOR, Hsyerte
uILTpaI 252 TPOBOTLTH Ha OGPISIEX ALTa C
pasion saconensocruio (20 1/kr, 5 1/xr, npecii
A€1); IpH TIONIOTOBKE MEPIILIX FPYKTOBLEX OOPASLION
HCTIOALS0BATI TAYNOBEUKHI KAOTHI © HAULTLHON

BTKHOCTLIO, HESHUNTETLHO pSBUIIAIIEH BepX-
i pesen IracCTIHOCTH.

Tlocse pukcatin BLx0R F52 ¢ HOBRpXHOCTH 06-
sz, ero PACTITHLIH 5 BeTHRATION IIOCKOCTH
o ueirpy. Tlocae WHCTH MOBGPXHOCTH (oTOrPa-
puposuTH cpesit 5 BepTHKATLHON 1 TOPHSOHTATL-
ol nockocTax. TIpi MCCICOBANHN 1412 MsywaTH
CTPYKTYPY 7632 B MPOXOIALLEN  MOTAPHIOBIHHOM
cnere. Tpywrosie o6pasust otorpadposa s or-
paxero cuere. B asicHeM MYToM oGpasoTH
poTorpachit AT CTRYKTYHLE It TEKCTYpHLC
‘ocobermocTi oBpastion 132 u rpyta. Ha ocuoasi
5TOT0 A€M BLIBOIL 06 OCOBEHHOCTSX PHALTPaLNH
52 B OBPASLIAX PASTHUHLIX COCTABa  CTPOSHIS.

Pesyaurarat mccaeaosammi w ux obcyxzente. Jed
 sumepawauei 20 /2. Waynnac cTpyKTypis 133
I MPONOPEKIBAHII PACTHOPa © MiHCpATTI-
eft 20 1/ noKazI0, IO TP MORNE rasa B ALY
(DOPAJPYIOTEA MHOFOUICICHHS CYGBRPTHKATLAL
KAHATL, MPOHMSHBIIOIME OOPIeN LA HA BCIO
siscory (puc. 2). Kananut npeactasisior coboit -
MOUKI KPYTILIX 8 BLTAHYTUX FA30BLAX MY3HIPLKOB ¢
nonepeHIKOM 0K00 12 e

Puc. 2 Opueumaponsa ra-

epua nepmnor
pacraopa 20 r/ar. Gara
. X

P 3. Buot 0 n separscogation s ¢ ponepuoct e-
amiore o6pas ¢ sicpacach 20 /37 Goro LA, Cosonesa

Menoasays ocaaGreniie 3o, dunipyiousii-
8 CKBO3L e 143 ABHAETCS 107 TARTCHHEN BBEPX 1
BLIGIACTER C MORCPXHOCTI OBPAZa B BLIE MYAIpeH
(pmc. 3). B katectse ocaabeHL oW BCTYaIOT
paccoiitie ANGHKH, NPOHMSMBIOUME KPHCTALIL
ua. TIpi ABIGKEHII 1353 BUTAITHEAET MHHEPATHSO-
‘sl pacTop (pic. 3), Ha ITOM PHEYHKE XOpouID
BIUIHO OTHOBpeNEHHOS FIOCTYLICHME a5 H XHAKOCTH
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a nosepusocr, oGpasua. CrpykTypHie HCCAENO-
IS TOKATATH, STO KAHATH PUILTPANN T3 B
"MONEPENHON COUCHIII MMEIOT OKPYTAYID, YFIORITYI0

rasouacumestu Kaaraws (pic. 7). Paspusiisie
W nAaCTIECKME TeOPMALINH HACTO BCTPENA0TCH
BecTe. OHH COCPeAOTOEHI I OCHOBHOM 5 HickHeH

W sbTSEYTYIO popey. B Bepiei wacTi oOpasiia owi
pacnpesesents A0BOTLIO pasHOMEPHO (pic. 2), B
HUXHEH HACTH KAHATH CXOIATCA K USHTPY (PH. 2).

ed ¢ vunepawauei 5 3/, [Li mpeaCTIPa-
ewHs (OPNHPOBAIIS pACCOTLILX 50 1 Gotee
GLCTPOTO popMpOBaNHA ALTa OGPl OTORILIH ¢
nowouLIo nocoftoro mpovopxxMmar (pitc. 4).
TaKItN OCPA30M YAIOCH NOTHOCTLO YCTPAHITL Bti-
AGRTHBIHE MIHEPATHIOBIHHOTD PACTEOP U3 00ps-
2. Pacnipese e FaoBiX SKAONEHMH B 0Gpasie
1a © nepmrHOf MHepATIALIC S T/KT Ha-
TEMAO OTAIMMETCH OT PACTIPEIETCHIA B OGPAILE ¢
Gomuuei skepasaueh. ect, rasone Kana
6010¢ HOKRINIORI 1 HNGIOT GOACE PA3HOOGPIILE
POPALL 0¥ MOIYT T (pOpMY LerIONEK ny3LapLKOR
€ ZMaMETPON 1—2 M, WA GHITE BTAUYTHL B BAC
CKPMITEHHX 4epIROGPASHL KAHATOD TMAMETPON
23 € CyBRRPTHKATLION OPHEHTPORKO (pic. ).
OTIe LS KAHATLA MIPOCEXHBIOTCS Ha BC10 BCOTY
oBpastia, o vae o OTvEwOTCAS 5 1-2 CAORX
Buusitenst kasanu caosioro crpoerus. Hx ke

Skcnopt PDF v
Cozpatb PDF v
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ACTH HMEIOT UcPBEOGPAYIO OPMY, B KaHATLL A Vicnpasurs
ACTRIONCH TOMMLR, CLE B MPOTOTAOTER B IS
ETONKH FSOL Y SPLKOR ¢ THANCTPON HECKOTKD
P pr———)
‘Ha kosTaxte co urTynepow nozan raa copy- Sawmtuts
PoRIaCh KCEPOOGRAIEA FAOMICHIEHHA 07 tico- >
oft k00 2 cu 1 upiioft 3—4 ca, & Koropoit -
YPocins pasam0 paCKoIeCA TpeuuL (PHC. ). D
Chesa cpyemps s oknaro caon s & SR Cxatb PDF

OTAPISOBAHHON CHETe TIOKASALIA, WATHIHE MHOTO-
GMCTEHHX CAEAOB MIACTHUECKIOX  PAIpHBHLIX
AEOpMAIH B 50ie, HETIOCPICTBREHHO MPHNLIK-
ouei x wryuepy  (puc. 9). Hexoropuse kpucraniut
aaness oz 5 Apyro. Berpewaiores Tuukie
popNI Oyaka, KOTIA BUTHHYTHE KPHCTALT
pasopuaiL, @ 10x OTIeIIME (PArNEHTI CHeIEHH.
lupoxo passirus TpewL w 50 TpoGTCHS Ha
KOMHFIKTSX KPHCTATION, LETIOWKH BOSYLIUIX BT~
erutt (pue. 8, 9).

3anoNHNTL 1 NoANUCaTh

OTnpaBnTL AN KOMMEHTUPOBaHWS

Puc. 4. Obpaseu maa, mpu- Pac. 5
ORI OGRS . CHBS At cERYAINE TPATNILS
iBoN, CiewKa B WpOXOAL Weazy Cacan T, CLew 8
e chere. Mimiepapants  ompaxertiou cere, Mnepuz-
cpORy paCTIGpa 3 F/Kr Sl PPN PacTROPe 31/
oo TLA. Cocsa . o AL oo

SRR
3 ,ﬂOI'IOﬂHMTeIH:HhIe VHCTPYMEHTbI

Jlea o e naicoTe OGpasta paOHT BepTIKATL-
HO OpiCHTIPORaHHLI TPeIHAN (pH. 6), S0~
HEHHNI TS0 TYSLPLKAMI PISNEPON 70 | N
Tpeunn HAGTIOLIOTCH KaK BHYTPH CI0€5, Tak 1 Ha
 rpasiie. OHi PaSpYLLIOT KOHTAKTA IO CET0
MapATIEILHLN TPELIIH (PHC. 6), TPORMKAIOWI 13
HUXHETO CI0% B NEpekpUBAOIHL

‘Hapsay ¢ paapLBsLIY HAPYIICHIIN B0 183y
ApOCTEXHBHOTCA TTACTIYECKHe TeOPNALIMH, KOTO-
P MAPKIPYIOTEA H3OTHYTAMI 1 BOTHOOGPTHANH
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Hisysere 00pasiia 1412 ¢ HANATLHON MIHEPaTH-
el pacTBOpa S /KT NOKASA10, 47O, B OTAHE OT
opasua ¢ Gotuuiel MiHepaaLMeH, BuaLTpaLH
A% IO JAIEHHEN CONPOBOKTATACE, CBOMM HAGOPOM
npoieccos, K KOTOpuM oTHOCHTES (hopHpOBae
HUTCBMIHLX W 4eBCOGPASHIN KAATOB, 3n0i-
HEHMHLIX TaSOBLINI MYSLPLKINIL, MHOTOUICICHHLE
Tpeluiy, mAACTIeCKkHE M paspLIBHLIE ACpOpMAI
T2 C450BLIX BKAIONEHHH, SOHL IPOGIEHIS, NEpe-
CTpOfiKa CrpyKTYpI Lta, 0COBEHHO SaMeTHAR Ha
KOHTIKTE cO UMylepoM nozavn rasa.

Hpecuuii 4ed. Morotonxy oGpasua npecroro
018 TPOBOILTH MPH BCCCTOPOIEM MPOMEPIAIIIL
awerumposasioN noms. Mecrenosaime Gua co-
cpenoToNEnu Ha MsyewHi HiLKHER aCTH OOpASIA
413, HEMIOCPEICTEHHO MPUNMKAIOLIEH K UITYUEPY
oz rasa (puc. 10, 11). Ee ormureniias oco-
GOHHOCTS, — HATWAMHE BUTAHYTLX, PAHATLHO OpH-
eHTIpOBAHLAX ySpLKOD BosayNa. Mozata rasa 10
Haropow 2,5 Kr/cAr BI3EATA KOPEHHYIO TEPECTPOFIKY
37010 c108 7013, CPOPNHPOBATACS FasOHaCHILCHHA
oma, paspusaoutas nepsut caoh (puc. 10, 11)
OcoemHoCTS, NepBIHOTO COR Abta — HaTMHE
ABYX CHCTeM BOSTyIIMLN mysupLKOS. Oia S sy
npeacTanIseT coboH HenoukM Meakwx (12 w)
MIOMETPHUMLIX MYSLPLKOB BOSIVXA, PACIIOAOREH-
HUIX NAPATIEALHO NOBEPHOCTH NpOMEpsaI. Otia
‘COOTBETCTEYeT LMKIMUHOCTH 11A000PE50BAHHA TpH
nepuiessio npowepsaun (prc. 10). Bropas cucre-
Mal BLUIEISSTCH B BAE CIUIOUINON SOHM HATERHI-
HUIX IYSUPLKOB, OPHEHTHPOBIHHLIX 10 HOPWATH K.
‘povty npowepsasns. Tlonaa raa pesko wiwesiura
cTpyKTypy mepuuHOro . Tpanust 50 5s-
AEHCTEMS T3 Ha o1 PESKHE, € MHOTOHCICHALIMI
PapuBHLMI U RIRCTISCCKINH AedbopuaEv. TIo
[PaHIE HAGTIOTAIOTCS MHOTOSHCEHHIE TPEILIHE,
HIOTHYTIE BLTAHYTUE NYSMPLKH 1252, HANPAICHHE
KOTOpLDX He COBITAAACT C OGUA HATPABTEHMEM ras0-
uax mcriose 5 nepaision coe (puc. 10, 11). Bo
ALY, HEMOCPEICTEHHO MPHMMKAIOLIEN K UTYUEPY

P 10 Hinkam e tpants; rewsa s oposaien
Chere npecai . Goro A H. Kicikoss

OTaNH s, MepGHEN CTPYKTYPa 1473 OTHOSTLIO
paspyuiena. B pesiavTare copMHpoBTAcE: Hacki-
WeHiaR Fa30w OGAACTL 6e3 KAKITK GO CTPYKTYPHLIX
mpicataxon. K s1ofl Gecerpyxaypiof 3ok mpivikacr
ol xpucTarIon co crozaMN SHRTEL 112~
e acgopuatnt (puc. 11,

Oépasen kanmua. Tpi necaezonaum usrpo-
L 353 5 MEPSILIX FpYWTIX HCTOTLSORN FAYXOBEL-
ot kaomn. Haamatan maasciocrs o 06paste nesia-
ATILHO MpeBILIATA DepXIHH FPEAEA ITACTHHOCTIH
(owono %), Mepansi 06paceu oaroranusas mpin
ocaoiow sanamer 1 savopaximasu. Tlocae
MOPAUBIIL TEMTEPATYDY OGP AR 20
=10 “C, nocae wepo warmwiamcy nozava ra nox
RanCHReS 4 Kr/GAF, TN TOCTeTeHHO TEMTCPATYPY
‘nopuuan. Buon rasa ¢ novepiocT 06pasua -
uxcirposas npu rewneparype —0.5°C. Kpuorenios
crpocue wepuoro o6pasua nokiao a pic. 12
Heoaopoocrs Kporeioro Crpoekis NepuIOrS
6pata ouscHACTER HepamIoMEpHOGTLD SO~
s KowTeHepa rpyTow. Ha sumoere ocHomHO
ST KCTEPIHNEHTA 10 Sy SEHHO GUILTPaLI 52
b MCpToN OGPALC HCOTHOPOIOETL KPHOTCHAOTO
[ ——

B xiess 2-3-carmumerposon caoe (pc. 12,
0 1) PHOTEKCIYPa eIy LICCTRENHO MacCHL.
© OTACTLLN WLTAPaN 742 TOALIION K00 |
B paitone xowraxTa © rasonomsommu umyucpOw
HAGTOTOTC CYGRCPTAKATLIIC, PACOIAUAENS OF
HEHTP CIONCTIAG TEKCTYPIA, SAMOINGHKIE CYGAI-
auoHN 130w (pi. 13, 14). en 5 cyGvepri-
KanuL G0 ToTBIHON OKa0 | M acTOOKEH
TG oMaMN B BHZC MTKI KPHCTATIOD
pasucpon oxono 0,1 . Habmoracres pasercae
cyGpeprikaruu WwMpOD o HeCKOMKO Gorce
eI, BUPIXCHHLI B BHIC HHCAIOINXCH ToTe
b e, Ha ywacrsax, e mrockocrs cyGocprika-
HOTO ULTHpa CORAACT ¢ TIOCKOCTLID Cpesa 0GPt
DA MOBCPNHOCTY, TOKPATaS MCTIHMH YEAOWITINH
KpucTaTTaMH (cySammaHoNLA 7e2) (prc. 13
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Puc. 12, Kpuoreaoe crpo-  Puc. 13 Hiocnas vacrs ofpana,
Cie ofpina xaoAuNa, TpRNKbOAS X uRYIPY OB
oarorowseroro npn o Fa (ci08 ). Tpeayan, e
Coofiow naopuRNRSI, SeTOMILS CYGIMS O
B pe MuRHETO pa Hlow; CLeka § OTpURCHON b
oo o iy T, Goro A H. Xierkoss
P e crpoc

T i orpascion

Caene. oo TTA. Cooness

Buitie C108 ¢ MACCHBHON KPHOTEKCTYPOH -
xonuTes a0 TonMHON 3—4 O\ CO CAOHCTON KpH-
orexctypoit (puc. 12, 15, croh 2). Tomua umpos
12 10 | M, TomUINA FpyWTOBAX pocoen o | 20
2-3 o Lllwponsie TeKCTYpi B UeHTpRALHOI wacT
06pasiia opHeHTHPOBAL FOPMSOHTATLIO. B Kpaenuix
HACTAX yros HaKIOH 1068 BospactaeT 10 T0-S0°,
10 CHIETETLCTEYeT O RTHAHHI GOKOBOTO MPOMEP-
saks. B 50 CTONCTLIX KPHOTEKCTYP HAGTIOIACTES
50IL1I0C KOTINCCTEO BETBALUEXCH, HCKPHATCHHEN
CYOIEPTHKATLIO OPHEHTHPOBIHKLD: KAKAIOB Tod-
IO B HECKOTLKO f0eH MITIHNETPa (pHC. 16).
Kawanus paspuisaior wmpus 1ua, e paspyuias ux
obuyio opuetauo. Mpociexnsaercs cuse Kava-
0B B CAOMCTUIX TEKCTYPAX C QHATONINHLINI OGpao0-
s B WikeeXaeN Caoe (prc. 13).

Buitie 50 CIOHCTIX KPHOTEKCTYp sareraet
(CA0H C MACCHBHLIM KPHOTSHHLIN CTPOCHHEM TOTL-
ol 5=6 o (puc. 12, cro 3). Tocse oBpadorn
(CHIMKO IA70Ct BUSBHTL HATHUHE MHOTOWHCTEH-
HUDX BUTAHYTUIX 5 BEPTHKAILHOM HANPARTCHIHM K-
‘caoucx Kpuorexcryp (puc. 17).

e —
P rpe——
{caon 31 3 — oro seero caon, 3
") e mcrw Gororpapuon ropu-
| o uanpi s 0 caon
26 ysemmcnun gparscnr
pie. 17, crewsa 8 orpaxcion

Puc 15, Kpuoremoe crpose k-
e vacrt oopaa i (chon |
2 cacusa s orpukcimiow cacre

pow, pacommunca or 2 Spen b SPeEON

ryucpa noaun rasa

(@ puc 13, cucsa

opascion care oro
"N Xoenons

e —————
T KPHOTEA TEKCYPi (300 2); L 8 OTpACHHON
Caere. o A H. Xnaenons

Hax coew ¢ MaccHBHOM KPHOTEKCTYPOH sane-
0T CIOHCTO-CETUATIE KPHOTEKCTYPH TOTUIMHON
23 cu (puc. 12, 18, caoh 4), nepexpuimute nepxiin
C100M MICSHBHLIX KPHOTGKETYP ToxutioN 1—2 cy
(puc. 12, 18, caoh 5). O6a miex cros nporsaist
MHOOICACHHHNH Kaara, UACTE W3 HIX DK
YPoviea K CYGHEPTHKAILHLIM ULTHPAM, WaCTS — TpEA-
‘CTaBReT cOBOM WaOTHYTIsE, CYGRPTHKATLHO OpieH-
THPOSALHHE TPEILIIL WMPHHON HECKOTLKO 0eH
AILLTHMETPA, HACTHIHO SATIOTHERHISE TLION WIN He
conepautie AL1a. OHM HOTNOIT HETOCPEACTACHHO
K noBepxHocTH 0Bpasiia

P15 Caot cromcr-cemanes Kpuoresery  epespusaontnt
€10 it MacEHION PROTCRETYP (ca0m %, ). v B 0T
“Seumow caere. Gom. 11 A Cobarens

®
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B pacrpeneerin cyOBepTHRATLALY KaHaios,
IpOISLBOU MepSTLIH OGP, HACTIOLAIOTCS
onpezesennie saxooseprocTi. B croe | kanam
pUYpONEHI K UEHTPATLHON WACTH 1 PATHATLHO
[PACKOIIITES OF MeCTa TPHAIKAHIS UITYLISPa TOTaH
rasa. B ca0e 2 cyGnepTKATLALE KaRATL HAHGOTES
mapaxeii. Ok pacrpocTanestsl 1o neeit Tomute
108 B BHIIEPACIOTORSHHLX CIORX KaHATH NeHee
spakerss. B caox 4 'S nabmozaioTes s, 1x
emie nposTerHs.

PesymTais uccaexomamil u wx ofcyxacnme.
Tk 06pasow, 5 Xo1e HCcIeTOBaH BrEpBLIE V13-
70CL 3APHKCHPOBITL UALTPALINO Fa5a CKBOSL Tk
M MEpIILIe TPYHTLA M MSYUMTL COTIPOBOXIAIOLIE co
npouteceus. VeTaHoRTeHo, 4o pALTPALIMS rass 5o
ALIX W TPYKTEX TIPOMCXOIHT TONLKO IPH Onpete-
X COOTHOUICHMSX JABTCHMS H TeMTEpATYpL.
Tlpn Tewmeparype ~0 °C n auansore zanteiona rasa
2-4 Kifew’, IpW KOTOpUX NIPOBOTILTHCY SKCTIepH-
e, puTiTpauNS: e HAGTIOTATACE. ORa HANHHATA
"MPORIIATLCA TOTLKO TPH MORLILCHIH TOMIGPATYPH
‘CoorsoueHe AaWICHNA F51 1 TEMIEPATYPH 06—
Pasia, MpH KOTOPLIX HAMMATACt UATLTPALINA F223, Y
KaX0r0 TpyHTa G0 passnav. B oGpasiax mta ¢ 51—
‘canernocTLi0 20 1/KF ILTPaLNS NPOUCKOTATA TP
rewmeparype —3°C u zamtewnn | ki/ew’. B o6pasue
© saconeHHOCTIO 5 T/KF 1 b 0BpasUE MPeCHOND Ab1a
upurpaus wasatach npu samier 2,0-2.5 kr/
ow’ u Temneparype oxano 2 °C. B obpasiie Kadnuia
Aanenve rasa, IpH KOTOPOM Gitra saKCHpoBaLL
gursTpau, CocTantiio 4 Kr/CMZ, TP TTOM ToM-
neparypa oGpasua Guuta —0.5 °C.

‘VCTauomIeNo, 1T GuLILTpaLI 233 B MepATLX
‘OBpasIIaX 0BYCIONIEH] PaSTIMHLINI MpOLCCCaMI
B 30COIEHHON L1y TpH MpOMEpSarII opAIIPYIOTCA
MHOTOUHCICHHHE PACCOTLHME UK, OPHEHTH-
OB TPEUMYILIECTBHHO B CYOBEpTHKATLHOM
Hanpancii. JIBTaIOUICA MY3UPOK F% TOTKa-
T iepen CODOH XMIKOCTS, BLAABTHBACT ce mBepY
(pic. 3). opuIpPYTES 33080 XIIKOCTHON NIOTOK,
NEPEHOCAULIH KHIKOCTS B OGTACTL MEHLIETO BT
s Bo 11y ¢ MATO SACOTEHHOCTLIO U 5 IPECHOM
ALY ABICHHE T3 NPHBOIIIO, OCODEHHO B HIXHI
HACTAX OGPALIOS, PHALIKAIOIDY K WITYLEPY, X Pas-
IO MHOTOMIICACHHLIN PaPLITHL H IACTINNGCRIT
AehOpMALIMH, 50K IPOGEHHS, CKO7OB, TpewH
‘CHpyKTypa KPHCTA108 AOKALHO GHL1a HAMMTEALHO.
‘nepectpoeia. Tly3upLKH rasa, HAXOIAIDIECS 01 125~
AEHHEN, BUGHPAIOT OCAGIEHHHIE J0HH H NPOHHKAIOT
10 e 5 rayO oBpasta. Tlo mpoze KONy Karay
nocrynaioT caeayioutne nysupeki. B pesyiutare
OPAMPYTES CeTL. MHOFOWHCEHHLN HITMBIOWOXCH,
COSTMNTIOWIICS 1 BOTBAIIXCS FaT0BLIX KaHa1oD,
o obutee Hanpamtese seps (pic. 4-8)
B eCrax, rie ABMASHME FAS0BMX MYSUPLKOS -
TPYIHEHO, MPOHCKOTHT WX HAKOILIGHHE M PASBHTHE
HepDOOPASHILIX F430BLX TOTOCTEH

Hsyuere meps7oro o6pasiia Kaoa, nomsepr-
ETOCS HATIOPHOMY BOSIEHCTENIO T3, HOKAS10, 47O

0 Bcelt BicOTe OOpaSIIA HAGTIOTIOTES CYGBepTH-
KATLHO OPHEHTHPOBIHHHE KAHATuL, CEPYLIIS HIATO
O 3041 NPHNLIKAHI UMYIIGP, MOIAOWETO 123 K
et nonepsocTy o6pasa (put. 12-17). Mop-
OTONIH KAATON PASIIINA, 5 HEKOTOPHIX CTYUAX
O MPECTARIAIOT TOOCTH, SACTHIHO SATOAHEHHUE
METKHNI KPHCTALTIMM L3, 5 APYTIOX — BUPAQIOT-
4 B e BuTARYTLX yrayGACHIIL Ha MOBGNOCTI
06pasia, MHODIA OHM BUEIAIOTCH B BHzE Gotee
cnerax e Tewiux (puc. 15-17) ysku, openti-
OB cyOBepTUKATIHO AowakLx AR TTpi
BCeN PasHOOOpasI MOPOTONMI KaraTLi OBPISyIOT
AIYIO CHCTENY, MPOHIHSLBIOULYI0 OPaseL KaOTH-
Ha. OTMETHA TO PaHHILI CI025, HANOPIKHBANLX
pH TOATOTOBKE OOpasLER, e CAYKAT MperpAION AT
BLUIEAHEMLIX KAHATOB, OHH G5 PAIPLIBOB NEPEXOTIT
w3 caon & cron,

Kawaus nposnsusaior 00paseis Kaomia ¢ pas-
"IN KHOTEHILIM CTPOCHMEM 12 510 BICOTY, 1eb0p-
MHPYIOT HepBUHLIE KPHOTEKCTYPH  TIDHYpOSeHs
K umyuepy nozau raza. Bee 570 MOMOIICT CAETATE
caenyioume susoms:

— OGHapyXeHHbe KAWATH — PESYLTT HANOp-
oM (HTETPaLIM a3 CKBOL MepATLIA OOpAZRIL

— puTPaINS % BLLIEET AebopMALI Tep-
BUHOTO KpHOTEHIORO CTOHHIS.

B isyviernn GuisTpau rasa cAena nepse
warw. Kakie G0 o6oGuleHis ferath noka paso,
necrenosans nporomkaiores. Ho wexoropuie mpei-
BapITEALIIAE COOBPEXEHIS MORHO YXE ChOpMY
poars.

Tlpy noswmewHs TeNTEPTYPH B MepITIX m0-
POLIX B MY HINIHHAET PISBHBATLCS CHCTENA Mapa-
ICHETHNSCKI CIHSIHHLN NPOLECCOB: YBeANSEHHE.
conepKaIs HeNEpSIEH HOT, TONRIEHHE pac-
COTLHX CEK, pOPMMPOBaIE MUKPOTPEILIK %
et HepaBHONEpHON Temionoit fedopuat M-
HEPATLHOTO CKeeTa M 7113, OBLEMHOTD HaMeHEHIS
rasonu mcrouesni. C YBETINCHIEN TeMTEpATYPL
AGRTGHHE AUEATOHHOTD? 323 B NOPAX PACTCT. 10
BeeT K AONOTHIIETLHLIN FeOpNALHSM NPT
woro cxenera i mwa_[Powas, 200; Powart 1 1.,
2017]. Bee 510 nupaxaercs 5 sawMTEILHOM OCTA
G e pOPNAILHORHLX CHOACTS MPYIOH TIOpOTL
'VCTalOMIeHo, WTO TP NOBLIEHHI TeNTEPTYPH B
MePATLIX MOPOTX O1H2 H Ta XE BETHHMIA OTHOC)
TeTHON AEOPNAII IOCTHTAETCH NpH MeHLIEN
anpuxes. Hanpiip, mpi _mosuesn Tewi-
neparyput or ~20 20 —3 °C awaronwLX e
AehopMaliH MOXHO AOCTIIL IpH HATpAXEHIIH
3-4 pasa wewnue [Epinos, 2002]

Harpesasue 06pasiia MpHSOINT K ocaGaeHIO
€10 BuyTpeHIIOX CEIH # TIOARICHMIO KOMITIEKCA
ikpozeopwat it ocTaGrensu 0. Tpi 70-
CTUKEHIH ONPEIEAEHHOTO COOTHOMISHHS MeXAY
HArpy3KOH, COSIABAENON FaIOM, KOTOPH HAXOTHT
O AABIEHHEM, M TPONHOCTHIO OBpasLA, Fa3 MO
OCTABACHHLM J0HaM HAUHIACT MPONKTL B 06P-
311 7o MPUBOIT X OGPAIOBIIIO TPEIH 1 30K
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AOKATLHIX ITCTIECKHX edOpMALIH YA 53 CeT
BOMIENCTEMA (UILTPYIOICTOCH rasa, WTO B CBOIO
ouepens. BuntmaeT yewrente dueniTpati n .. Tipi
STON MACCHS [PYHTA b UETOM COXPAHET TEpBHIHOS
CTpoeHMe, MOCKOALKY MpH GiTLTPAUII rasa 1po-
HCXOINT TOALKO JOKATLHOE CNEMIEHHS W TPAC-
popuaus ero ovaemuux srewerTos.  Hanpunep,
5 OOpasie KaoMia ULTHPOBISE TEKCTYPH OKAATHCE
IOKATLHO PASOPIAHLL H HEMHOTO CIBHHYTH 1 MecTax
'Pa3PLIBOB, HO OB PHCYHOK KPHOTEHHOTD CTOS-

Jaxaosenme. B X01e A300pATOpiLX HCCAEAOR-
i yeTaotenHo:

— CSOHETIPORNLAEMISE I HISKOM OTPHILATES-
HON TeTEPATYPE LT 1 MEPIILIE TPYHTH B X0
OBLIUEHHS TeMTIEPATYPH 10 OMIPEAEAEHHIX TP
(B13 KAXIOTO BHIA AT W TPYHTA TpaMI OYIVT
MEIMBIHAYATLH), OCTAASCY b MEPTOM COCTORHII,
HAUHHIIOT TPOIYCKATL T35 101 AALICHHEN;

— puTTpauS ra53 CKBOSL MHOTOTETHENEp LTI
L1 CONPOROXTICTCR PAIINTHHINI MpOLCCCaNIt
ACOpMALII NEPHIHOND KPHOTEHHOTO CTPOCHIS

= B X0 ILILTPALIN B MGPTLX TPYHTIX (op-
MHPYIOTES HOBOOOPAI0BaLILS, MPEACTAIIAIOLIHE CO-
oft rasonte mKTOYCHINA PATIAHL MopoTOTI I
pasuepos;

— KoNTUIeKe naparewemsecKy cassa -
‘TpALIHONHO-2e{POPMALIHOKHLD TPOLECCOR, COSTaRA
0KAALMHE 30HH TOBHLICHHOM MPOHLACNOETH,
‘OB CAOIIMBIET pesKOe YCHIGHHE MUIPALI FA50BHX

momton B vepamax nopoax;

— HyiacALie b TADOPITOPHLX YCIOBHIX NpO-
ECEH \MTPALIH 1353 5 OGPASIAX ALTA W MEPITOTD
PyWTa OByCAOmIEHI GHTLTPAHONHO-ePOPMALIH-

OHLIM MEXIHMSMOM, SAKTOSAIOBINGS 5 COBMECT-
HOM ReficTBII poteccon xedopwaLHH 10pox 101
AanenmeN:  pHILTPaIH 1353 10 GOPMMPYIOINCS
pu STOM oCTABeHHLM SOHAM

— AIPALIA T30 NpH MOBLIUICKIM TeNTEPa-
TYPL B OGPASLIAX MEPSTIX IPYHTOB (5 ATIONE e
OTPHIETE L SHaieHHH) MOXET NPOHCXOITS TpH
PAMINILIX JLICTOCTI M NaPAMETPAX KPHOFSHHOTD
cTpociu

CIMCOK MTEPATYPL

Epuos 9.1 Oz reoxpuonors. M. Hexpa, 1990;
202350 ¢

Poan 1.7, Mexarina wepaix rpyimon M MAMIK,
202 426 ¢

Poan JLT, Mepuissoa BT Mascesa AH. Bt
Crene BOTORCLILEINI 8 TEMTEREYpilic 160OPN-
wt epusx pyiTos // Kpuoodeps Jexi. 017. T.XXI,
N3.C 243l

Nanercoa AH., Baacos AH., Basxos-Eosopodxui 15,
1. DTOWIOENeCKHe TEOCHCTON B pHOTTOSHe
.2, KpHOTITOMAMINECKH it KpHOIOTMIEMIFCCKE
reocHcTeNs// ApKTIK: i AwTapeTika, 018 N 2. C. 45—
70, DOI- 107256/2453-$922.2018.2.26377.

unencoa A H., Cmasssosckas 10.B. Geriowesio-
AOIHIECKES MOTET. OPUIHPORIIKS BOPOIOK Ta305070
i0poca 1 TpHEpe AATLCKORD KpaTEpS // ADKIHKG

Vrepiieiie, o ALINCTIE MepSIHE MOPOTH
FASOHEIPOIILACNLL 1 IOTYHEHHLIE HAMH PETLTaTL
e mpommopevar apyr apyy. Ecau nopoza cieweru-
PO TLION 1 5 Hel e PaIBHBAOTCS teOpMaI,
7O HALTPaLIE P53 He NIPOUCKOIIHT, eCM X B cHy
TeX WM HILIX TP B MCPAION TIOpOZE OCIBHYT
BHYTPEHHIe CBRM W B HEl BOSHHKHET HCTONHMK
Fa3, HIXOMIICTOCH 10 MOBMIICHHUN AAIEHHEN,
To_ MM AOCTICKEHIM OTPEAEACHIIX COOTHOIEHMH
NEAY JABTEIIEM 253  TPOHOCTLID MEpSTON 10~
o ursTpaius posNORH:

Pesyauans naGopatoporo wsyes (i
paitki T2 B OPASUAX LT3 M NEPSION IpYHTE
XOPOUID KOPPETHPYIOT € AHHBINH O MEpIOTHIX
‘06pasomIAY, CRTMNLIX ¢ GLITPALMGI Tz B
AHOTOACTHEMEPTLIX TIOpOAX TP hOpMIPOBaIII
BoposoK rasosoro siGpoca [Xiusienkos u p., 2018;
Xiweikon, Cramwonckas, 2018]. Moayuernic
HaMit 2ailHE MMCIOT BAAHOC TCOPETINGEKOS
HPAKTHMECK O SHaCHME 1A TOHHMA TIPOLIECCOR,
HIPOMCXOLSLIX B KPHOIHTOS0HE NP JIOKATLHOM
1T FA0BATLHON NOBLILICHII TEMTZPATYPH 3 T
CCTCTREHILEX WA TexHOTCHHEX BoweiCTR, ke
I HEAITEILHON NOBLILCIIIN TEMICPATY DL &
TOMIAY. HAPATOCOTEP XA MHOTOTCTHEMEPLILX
FI0pOL MOXET HANATLCS PATIOREHME FaTOTWIPATOS K
BLIeTeHHE BHYTPIPYTOBOTO 123, HAXOTAILETOCH
o Bcoki zaRTCHeM. Boe COBpENCHHLIE PACHETH
CTpOTCs Ha MPeACTARTCIIAX © QUALTPAIN 3308
HOCC OFTRMBANIA MHOTOICTHEMGP3TAX N0pO. Od-
HAKO ITOT IPOLIECC MOKET TIPOHCXOTITS M B NEPILX
Maccax. BRTR napHHKOBL 12308, BLIETMBILICH
3 TOMIN MEPATAX TIOPOL, B NP0 0P, MeTA
H YTICKHCIONO T3, 5 HSMEHEHHe KIMMATa ellie Hi-
KTO He YUMTMBA, 3 OH NOACT GTL SHATEALHUIN.
JlaopaTOpHiOe NOTeTHPOBaIHE MOBATSET COSTATL
PASTIILIE KOMOHHAILHH BEUICCTICHHX H TepMOGa-
PHIGEKI YCAORHI 1 MOXCT GLATS BIXHAIM NETOIOM
syeHHs UALTPALIN T3 5 MEPILX TOPOTAX.

‘Dunancuposaue. Pabora sunomicia b paskax
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119021190077-6,
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9203018 3.2752.
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yeusun E M., Coxososa H.C., Cracensnox M.IO. Me-
Tait  Wepuaore — pecype wa onacuocrs? URL: hiipsy/
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