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AnHoTanusi. MeTo1oM paccesHus Ja3epHOr0 M3JIyYEHUs! YCTaHOBJIEHO IPOCTPAHCTBEHHOE
pacripesielieHie HHTEHCHBHOCTH U CTPYKTYPbI (POPMOBOTO TOJISI UPAMHJIBI TOCPEICTBOM H3YYEHUS
€ro BIHMSIHHS Ha CTPYKTYPHBIE CBOMCTBA BOBI. B KauecTBe BO3AEHCTBYIONICH (hOPMBI HCITOJIB30BAIACH
OyMakHasi YeThIpeXrpaHHas MupamMuia 6€3 OCHOBAHHS U C OCHOBAHUEM.

OOHapyXeHO HEOJHOPOJHOE pPACHpEeeNeHHe CTPYKTYpbl BHYTPEHHEro (OpPMOBOTO MOJIS
nupaMuibl 0€3 OCHOBaHUS, 00YCIIOBIEHHOE HaJIMYMEM MEPEMEHHON MO BBICOTE CTENEHU B3aUMHOMU
KOMITEHCAIIM UHTEHCUBHOCTH TOPCUOHHBIX MOJIEH MPOTUBOIIOIOKHBIX TPAHEH.

VY CTaHOBIIEHO, UTO XapaKTep U CTENEHb CIMHOBOM NEPECTPYKTYPHU3AaLMK BOJBI 3aBUCHUT OT
MHTEHCUBHOCTU BO3JEHCTBYIOIIErO MOJIA, C YBEJIMYEHHUEM KOTOPOW IPOLECC TE€HEpalUM MEJIKHUX
KJIACTEPOB CTAHOBUTCS IIPE00JIaJatoIMM HaJl POLIECCOM CpalllMBaHUs KIaCTEPOB UCXOTHOU BOIBI.

OOHapyXeH y4YacTOK oObema MUpaMUIbl 0€3 OCHOBAHMS y €€ BEPIIMHBI C AaHOMAJIbHO
BBICOKOW CTENEHBIO BO3JEHCTBUSA BHYTPEHHETO TOPCHOHHOIO TIOJS Ha CTPYKTYpPY BOJBL
3HaYUTENbHBIN TeHEePAllMOHHBIN AP PEKT CBA3bIBaeTCA ¢ 0c000i reomerpueit nmonsd. Hannuue HukHEro
OCHOBaHUSl TMPHUBOJUT K KOMIIEHCALIUM TIOJIEM €ro BHYTPEHHEW NOBEPXHOCTU MOJIS Yy BEPIIHMHBI
MUPaAMUJIBI U K OTCYTCTBHIO T€HEPaImOHHOTO Y deKTa.

KioueBble cjioBa: CTpyKTypa BOJABI, TOPCHOHHOE TOJ€, TeHEepallMOHHbIM 3 QeKT, Kiactep,
OTHOCHTEJIbHAS MHAUKATPUCA PACCESHUS.

Beenenue. M3BectHo [1,2], 4To Tenma OMpeneNeHHBIX TeoMeTpuueckux Qopm (mupammuia,
UWIMHJP, KOHYC U Jp.) 00JalaloT CBOWCTBOM, Ha3bIBaeMbIM 3P peKkToM (HOpMBbI, CO3AaBaTh BHYTPU U

CHapyXH cedst TopcuoHHOe noJie [3,4] ¥ HOCPEACTBOM €ro OKa3bIBaTh MIMPOKUNA CIIEKTP BO3/IEHCTBHI Ha
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310poBbe YenoBeka. Hanbonee M3BECTHBIM M IIMPOKO MPAKTHKYEMBIM HETPAJUIIMOHHOW MEIUITMHON

nposiBIeHue 3Toro 3 dexra sABseTcs 0310paBIUBAIOLIEe BIUIHNE TUPaMuU Ha opranusM [5,6]. OgHako,
OIMCaHbl CIIy4al U HEraTUBHOIO BIIMSAHUS (POPMOBOIO IOJS Ha COCTOSHUE 3/I0pOBbs [2], a Takke Ha
3aBUCUMOCTh CTETNCHU MPOABICHHS dPdexTa HOopMbl MUPAMUIBI OT MOJIOKEHHS YEeJIOBEKA MIIM 00BbEKTa
OTHOCHUTEJILHO HEE.

Jlo Hacroslero BpPEeMEHHM OTCYTCTBYET HaydyHOe OOBSICHEHHE MeXaHU3Ma BO3JEHCTBUS
(opMOBOTO 10JIs1 Ha 3/10pPOBbE YETIOBEKA.

[Ipeamnonaraercsi, YT0 HEOAHO3HAYHOCTH 3(dekra GopMbl U CTENEHN €ro MPOSBICHUS MOTYT
ObITh  OOYCJIOBJECHBI HEOAHOPOAHBIMH TPOCTPAHCTBEHHBIMH PACHpPEICICHUSIMA HHTEHCHBHOCTH,
CTPYKTYpPbl (POPMOBOTrO IO0JI, OCOOEHHOCTSIMU €ro KOH(UIYpalud BHYTPU U CHapyxu (opMbl. ITH
aCIIEKTBhI MOJIS LMIIMHAPHYECKON (hOpMBbI ObUIN U3yUeHBI B [7].

[IpencraBisieTcst aKkTyaldbHbIM H3YYE€HHE DPAHEE HEUCCIIEJOBAHHBIX OTUX XapaKTEPUCTHUK
(hOopMOBOTO TOJISI TUPAMUJIBI, EAUHCTBEHHOHN U3 (HOpM, UMEIOIIECH MUPOKOE MPAKTHUECKOE TPUMEHEHNE.

B Hacrosmeit paboTe ycTaHOBJIEHHE NPOCTPAHCTBEHHBIX XapaKTEPUCTUK (POPMOBOIO IMOJIS
MUPaMU/Ibl OCYIIECTBISUIOCHh TIOCPEACTBOM U3YUEHHUS BIMSHUA €€ MOl Ha CTPYKTYPHbIE CBOMCTBA BOJbBI
METOZIOM PpAaCCEsIHUSl Jla3epHOro wu3iaydeHus [7]. BuiOop CTpyKTypbl BOJIBI B KayecTBE MpeaMera
UCCIeI0BaHMsl, Oy1aroapsi €e BbICOKOM YyBCTBUTEIBLHOCTU K BO3AEUCTBUIO CTATMUECKOIO TOPCUOHHOTO
noJist opMel [7], MO3BONIET ONMPENEIUTh €r0 TeoOMeTpUdeckue XapakTepucTuku. C Apyroil CTOPOHBI,
IIOCKOJIBKY BOJA SIBJIIETCS OCHOBHBIM KOMIIOHEHTOM 4YEJIOBEYECKOTO OPraHu3Ma, COCTOSIIIETO
npubmm3utTenbHo Ha 70% w3 BOABI, BHIOOp €€ CTPYKTYpPhl B KauecTBE MpeaMeTa H3Y4YCHHsS aeT
BO3MOXXHOCTh HPUOIM3UTHCS K MOHMMAHHUIO MEXaHU3Ma BIUSHUS (POPMOBOTO TOJS Ha 370POBHE
4eJI0BEKa.

Marepuaibl M MeTO/IbI HCc/Ie10BaHus. B kauecTBe Bo3aeHcTBYONIEH (POPMBI HCTIONIB30BATACh
OyMa)kHasl 1oJiasi OJIHOCJIONHAs YeThIpeXrpaHHas nupaMuja 0e3 ocCHOBaHUA U ¢ ocHoBaHueM. [llupuna
OCHOBaHUs1 OOKOBOH rpaHM cocTaBiisiia 25 cM, JJIMHHA pedpa — 24 cM, BbicoTa TUpaMusl — 17 cM.

W3mepsanuch 3aBUCUMOCTH MHTEHCHBHOCTH | paccesHHOro cBeTa OT YIjla pacCestHHs
Q — wuHmukaTtpuchl paccessHHs HUCXOMHBIX MpoO Boumbl 1(Q)ucx. M TOCHE BO3ACHCTBHS Ha HHX
10515t GopMbl 1(Q)sosn B Teuenue 10 MunyT. MeToIMKN M3MepeHHsl, 00paOOTKU JaHHBIX M OMPEIACTICHUS
MapaMeTpoB CTPYKTYpPHI (Habopa U pa3MeEPOB KIIACTEPOB), KX CYMMAapPHBIX OTHOCUTEIbHBIX KOHIIEHTPAIUi
Ns n3noxens! B [8]. CTeneHs n3aMeHeHus1 KOHIeHTpanuu KpymHbIX (0,9 mxM < r < 2 Mkm), cpeanux (0,4
MKM < I < 0,9 Mxkm) u Menkux (I < 0,4 MKM) KJIacTepoB ONpeAesulach MO PACYETHBIM 3HAYEHUSIM
OTHOCHTENBHBIX MHAUMKATpUC paccesHuss R(Q) mis kaxmoro ciydas BO3AEHCTBHS, MPEICTABISFONINX

co00¥i OTHOIIICHHE N3MEPEHHBIX HHIUKATPHUC PACCESTHUS OHOM M TOU K€ TIPOOBI ITOCTIE U IO BO3ICHCTBHS:
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Hcnonp30BaHWE  OTHOCUTENBHOM  HMHAUKATPUCHI  JTA€T  BO3MOXKHOCTH  OJHOBPEMEHHO
YCTaHABJIMBATh I10 YHUCIOBOMY 3HAUY€HHIO R HalpaBieHHE U CTENEHb W3MEHEHUS KOHLEHTpAluu
KJIACTEPOB KOHKPETHBIX Pa3MEPOB B Pe3ybTaTe BO3IECHCTBUS.

Usmepenns unaukatpuc paccesust 1(Q)sosn MPOU3BOMMWINCH HAJl BEPIIMHOW MUPaMHIbI HA
Pa3NUYHBIX PACCTOSHUSAX OT HEE, CHAPYKU MHpaMHIbl Ha paccTossHuH 20 ¢M OT ee OOKOBOI rpaHu Ha
BEPXHEM, CPEJHEM M HIDKHEM YPOBHSX BBICOTHI MHPAMHJIbL, a TAKXKE BHYTPU MHPAMHIBI HA TEX K€
ypOBHSX MO BbicoTe. LMK TakuX W3MEpEeHH BBIMONHSUICA ABAXKIBL, KOTJa MUpaMHa HE UMela
OCHOBaHUS U3 OyMaru u ¢ ero HaTM4ueM.

Bo Bcex u3MepeHUsX HCIOJIb30BAaCh MUTHEBAs BOJA U3 OJHOM M TOH XK€ apTe3MaHCKOU
CKBa)KHMHBI.

PesyabTaThl uccienoBanus. M3 mpoBeneHHBIX M3MEpEHHUH ciemyer, 4To (HOpMOBOE IO
CYUIECTBEHHO BO3JIEHCTBYET Ha CTPYKTYPY BOJbL. XapakTep U CTENEHb BO3JCHCTBHUS 3aBHCETH OT
MOJIOXKEHUS UCIIBITYEMBIX MPOO BOABI OTHOCUTENFHO MUPAMUJIbI, OTCYTCTBUS U HAJIMYHSI €€ OCHOBaHHUSI.

Huxe kpaTko paccMOTpEHbI HEKOTOPBIE U3 MOTYYEHHBIX PE3YJIbTaTOB.

Ha puc. 1 mnpeacraBieHbl OTHOCHUTEIbHBIE WHIMKATPUCHI PACCESHUS IOCIE BO3AEHUCTBUS
Hapy’>KHOTO TOJIs Ha BepXHeM (KpuBast 1), cpenHeM (KpHBas 2) U HIKHEM (KpHUBas 3) ypOBHIX MHPaMU/IbI
0€e3 OCHOBaHMUS.

AmnHanmm3 KpuBBIX 1-3 3TOr0 pUCYHKA TTOKA3bIBAET, YTO CIMHOBAS IEPECTPYKTYPU3ALINs B BEPXHEH
4acTH MUpaMHIbl 00YCIIOBJIEHA TeHEepalreil MeNKux KiaactepoB (kpuBas 1, R>1 B yrmoBom mHTEpBasie
Q>35°) u QopmupoBaHHEM CBEPXKPYMHBIX KJIacTepoB (O YeM CBHUICTEIbCTBYIOT MEPUOIUYECKUE
¢bnykTyanuu 3HaueHUH R) 3a cyeT cpaluBaHus KJIacTEPOB MEHBIIMX pa3MepOB.

Ha ypoBne 2 (kpuBasi 2) MEXaHU3M MEPECTPYKTYPU3AIMN OOYCIOBIIEH CpAIlMBAHUEM MEJIKHX
KJIACTEPOB UCXOHOHN BOJIBI O€3 TeHepaIliy MEJIKMX KiacTepoB (kpuBas 2, R <<1, mpu Q> 20°).

B HwxkHell wactm nupamuabl (kpuBas 3) ee TOPCHOHHOE Iojie ochalisercs, O 4YeM
CBHJIETEJILCTBYIOT 3HAUEHUSI KPUBOM 3 HE3HAYUTEIHHO MEHbIIE 1.

Takum o0Opa3zom, HapyKHOE IOJe MUpaMUAbl 0€3 OCHOBAaHHUS MOCTENEHHO YMEHBIIAET CBOIO

HHTCHCHBHOCTD 10 HAITPABJIICHHUIO OT BEPIIMHBLI BHU3.
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PI/IC. 1. OTHOCI/ITeJ'ILHBIe I/IH,I[I/IKanI/ICBI paCCG}IHI/IH 06pa311013 BOABI ITIOCJIC BOSI{@ﬁCTBI/IH B

teucHue 10 MHHYT, PACIIOJIOKCHHBIX CHAPYIKU MMUPAMUIbL 0e3 OCHOBaHUS Ha pacCcTodaHnn 20 cM oT Hee

Ha ypoBHe BepxHero (1), cpennero (2) v HIKHETO (3) y4aCTKOB €€ BBICOTHI

B nupamMui€e ¢ OCHOBaAHUCM (pI/IC 2) €C HApPYKHOC IIOJIC HAa BCPXHEM YPOBHC OCYHICCTBJIACT

MEePECTPYKTYPHU3ALHIO, TIOJIOOHYIO0 HAOII01aeMOM TTPH OTCYTCTBUU OCHOBAHHUSI.
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Puc. 2. OtHOCUTENBHEIC HHAUKATPUCHI paCCCAHUA o6pa3u013 BOJBI IIOCJIE BO3/ICHCTBUS B
teueHue 10 MHHYT, PAaCIIOJIOKCHHBIX CHAPYKH THUPaMHUIbl C OCHOBAHHUEM Ha paCCTOSIHHUN 20 cM oT Hee

Ha ypoBHe BepxHero (1), cpenHero (2) u HuxHeEro (3) y4acTKOB €€ BBICOTBI

OcHoBaHMe NPOSBIISIET CBOE BIUSHUE B HUKHEH MOJIOBUHE MUPAMUbI, B KOTOPOii 3HaueHus R <
1 B mHTepBatne yrinoB Q > 20° u GuryKTYyHpyromuii XxapakTep KpUBBIX 2 ¥ 3 yKa3bIBalOT Ha (HOPMUPOBAHHE
CBEPXKPYIHBIX KJIACTEPOB Ha CPEJAHEM W HUKHEM YPOBHSX 3a CUET CpaIllMBaHHs KJIACTEPOB MCXOTHOM
BOJIbI M 3HAYUTEIILHOE YMEHBIIICHUE CYMMapHON KOHIIEHTPAIIUU KJIACTEPOB 10 Nsgosn = 65,5 %.

Takum 00pa3oM, HaIWYME OCHOBAHUS MIPAET OMPEAECISAIONIYI0 POJb B CO3/aHUHM HApy>KHOTO

IMOJIS1 HUOKHEH 9acTH nrupaMuabl.
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Ha puc. 3 mnpexacraBieHbl OTHOCHUTENIbHBIE HMHIMKATPUCHI paccesHus MpoO BOIBI IOCIE

BO3JICHCTBUSI BHYTPEHHETO IOJIsI MUpaMuIbl 0e3 OCHOBAaHUS Ha BepxHeM (kpuBas 1), cpenHem (kpuast 2)

1 HYKHEM (KpuBas 3) YpOBHSX.
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Puc. 3. OrHOCUTENBHEIE HHAUKATPUCHI paCCCAHUA o6pa3u013 BOJBI IIOCJIE BO3ICHCTBUSA
B TeueHue 10 MHHYT BHYTPU HNHUPaAMHUIbI oe3 OCHOBAHUs, PACIIOJIOKCHHBIX Ha YPOBHC

BepxHero (1), cpennero (2) u HIkHETO (3) YJ4aCTKOB €€ BBICOTHI

W3 pucyHka BuAHO, 4TO Bce 3HaueHHUs KpuBoil 1 R > 1, a cama oHa sBIsieTcs BOCXOJSILEH
¢dbyHkuuel yria paccessHus. AHOMaJbHO BBICOKHE 3HaueHuss R > 1 B yrioBom uHTepBaie Q > 20°
YKa3bIBalOT Ha OUY€Hb MHTEHCUBHYIO T'€HEPAILMIO MEIKUX KJIACTEPOB U Iocienyoiee GopMHUPOBaHUE U3
HUX OoJiee KpymHOpa3MEpHBIX KIACTepOB, BKIIOUas M CBepXKpymnHble. [locie Bo3aeicTBUS BelTMYMHA

CyMMapHOW KOHIIEHTpaIlUU KiacTepoB Bo3pacTtaia 10 Nxi1~ 204 %.
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Kpusas 2 taxxe nmena 3HadeHus: R > 1 1 mogoOHa KpuBoii 1, 4TO yKa3bIBaeT Ha aHAIOTUYHBIHI

MPOLIECC MEPECTPYKTYpU3ALMH, HO C MEHbIIEH CKOpocThio. B 3Tom ciyudae 3Hauenue Ns2 = 170 %
CBUJCTEIHCTBYET O MEHbIIIEH MHTEHCUBHOCTH TOPCHOHHOTO IOJISI B CPEAHEM y4dacTKe oO0beMa, ueM B
BEPXHEM.

3nauenuss R kpuBoil 3 Ha 3TOM puCyHKE cocTaBisuii R < 1, 4TO sABIsETCA ClEICTBUEM
3HAYUTENIBHOTO 3aMeJIeHUsl Ipolecca nepecTpykrypusanuu. CyMmapHas KOHIIGHTpAIUs KJIacTepoB

coctasirsuia Ns3 = 92 %.
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Puc. 4. OtHOCHUTECIBHEIC HUHIUKATPUCHI paCCCAHUA o6pa3u013 BOJBI IIOCJIE BO3IEHCTBUSA
B TeucHue 10 MHUHYT BHYTPU HNHUpaMUAbl C OCHOBAHUCM, PACIIOJIOKCHHBIX HAa YPOBHC

BepxHero (1), cpeanero (2) u HUKHETO (3) yYaCTKOB €€ BBICOTHI

[IpuBenenHble Ha puc.4 OTHOCUTENIbHbIE WHAMKATPUCHI pPAaCcCEesHHUsI IMOC]e BO3AEUCTBUA
BHYTPEHHETO T0JIsl TMPaMU/bl C OCHOBAaHUEM, U3MEPEHHBIE HA COOTBETCTBYIOLIUX YPOBHSX IO BBICOTE
nupamubl (kpuBble 1-3), mMomoOHBI MeXay coO0OW YTO yKa3blBaeT Ha OJUH M TOT K€ MEXaHU3M

MEePECTPYKTYPHU3AIHH, TIOYTH HE 3aBUCSIIHKA OT MOJOKEHUSI TPOOBI TIO BBICOTE MUPAMUJIBI U COCTOSIIIIUMA
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B (pOpMHUPOBAaHUM CBEPXKPYIMHBIX KJIACTEPOB 3a CUET CpALMBAaHMA MEJIKUX M CPEJAHUX KIacTEpOB

UCXOJHOW BOABI IIPU OTCYTCTBHH N€HEPALMU MEJIKMX KIIACTEPOB.

O0cy:xaenne pe3yabTaroB. J[nsi onucaHus XapakTepa IPOCTPAHCTBEHHOI'O pacIpeeiICHUs
TOPCHUOHHOTO M0JIs1 (HOPMBI HCIIOJIB30BAIUCH YCPEIHEHHBIE TI0 BCEMY YITIOBOMY UHTEpBaTy paccesHus (4°
< Q < 70°) 3HaYEHHs] OTHOCHTEIBHBIX HHAMKATPUC R. KaX1as u3 Takux MHIMKATPHC ONMPENEISIETCS MO

dhopmyre:

n
R =Zi=LRi

n

B Hell cymmmppoBaHue HpPOM3BOIUTCS IO BCEM M3MEPEHHBIM 3HaueHUsM Rj KOHKpeTHOM
OTHOCHUTENILHON MHIUKATpUCHl paccesHus (i =1, 2, 3, ..., n, rae N = 34 — yucino cnaraembix). Ha puc. 5
3HaueHHs R, TPEACTABICHHBIE TOYKAMH, YKA3bIBAIOT Ha XapakTep JIOMHMHHPYIOIIETO MEXaHH3Ma
IEPECTPYKTYpU3allul — TEHEpallMi0  MEIKMX KiactepoB npu R > 1 wum  cpammsanume
ux B Oosee KpymHble Kiactepsl mpu R < 1. YiaqeHHOCTh 10 TOPU3OHTAIM KOHKPETHOM TOYKH
Ha CIUIONIHOM WM INTPUXOBOM KpuBOM | W 2 or 3HaueHus R = 1, NpenCTaBIEHHOTO
IITPUXOBON BEPTHUKAIBHOW MPSIMOM, XapaKTepU3yeT CTENEHb BO3JICHCTBUSI (POPMOBOTO IOJIS, TO €CTh €T0
MHTEHCUBHOCTb. Y BEIMUEHHUE YAAJIEHHOCTU COOTBETCTBYET YBEIMUEHUIO MHTEHCUBHOCTH I10JISL.

13 npuBeneHHBIX KPUBBIX paclpeaeeHuss MHTEHCUBHOCTH 1o 1 u 2 Ha puc. 5a u 56 BUzHO,
YTO HauOOJbIIEH CTENEeHbI0 BO3AECHCTBHS 00a1aeT BHyTpeHHee (OPMOBOE I0JIe B BEPXHEH MOJIOBHHE
nupaMuibl 0€3 OCHOBAHUS, BBI3BIBAIOIIET0 aHOMAJIBHO OOJIBIIYIO T€HEPAIMI0 MEJIKUX U 00Jiee KPYIHbIX
KJIACTEPOB, 3HAYUTENILHO MOBBIIAIONIEE MEJIKOJUCIEPCHYIO CTPYKTYPHOCTh BOJABI U TaKUM 00Opa3oM
yBEeJIMUYUBaKOLee ee namsaTh. Takol xapakTep BO3ACHCTBHUS MOJs (POPMBI MOXKET UMETh MPAKTHUUECKOE
IIPUMEHEHHE.

[TonoGHbIN, HO Oosiee cnadbli, F3ppexT HabIoAaICS HaJl BEPIIMHOW MUpaMUb! (IIOJOKEHHUE
KIOBETHI C BOJIOH (2 Ha puc. 5a). Kpaitne ciaboe nposieieHre 3Toro 3¢ ¢GeKTa Meno MecTo B MO3UIUH D
Ha pUC 5.a, a TaKXKe B MO3UIMAX (2 ¥ D TPH BO3JCHCTBUM BHEIIHETO IMOJISI MUPAMUJIBI ¢ OCHOBAHUEM
(puc. 56).

B ocranbHbIX ciydasx BO3JCHCTBHS BHEIIHETO IMOJS THpaMUAbl 0e3 OCHOBaHUs (MO3HIMUH C, N,
gi), a Takke BHemHero (mosuiuu ¢, h, 1) u BHyrpenuero nons (b, ¢, h) mupamuasl ¢ OCHOBaHHEM
peayin30BajCs TOJIBKO MEXaHU3M CpallMBaHUS MEJIKUX KJIacTepoB MCXOJHOM Bojabl, B Ooiee

KPYITHOJUCIIEPCHYIO CTPYKTYPY, 00€AHEHHYIO MEJIKHUMHU KJIacTepaMu.
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Puc. 5. Pacnpenenenue crenenu Bo3eiicTBrs (POPMOBOTO MOJIS MUPAMUIbI (HAPYKHOTO —
IITPUXOBBIC KpUBBIE (1) M BHYTPEHHETr0 — CIIONIHBIE KpUBbIe (2)) 1Mo ee BbicoTe h 6e3 ocHoBaHwMsI (a) u ¢
ocHoBaHMeM (0). PenmepHbIMU MeTKaMu Ha BEPTUKAIBHON OCH ITOKa3aHBI TIOJOKEHHUS KIOBETHI C
o0pasiaMu BOJIbl, COOTBETCTBYIOIINE BEpXHEMY (B), cpeiHeMY (C), HUKHEMY (H) YPOBHSIM €€ BBICOTHI, a

TaKXe HaJl BEPIIUHON upamMuib (1, 02).
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Habmiomaemble XapakTep W CTENEHb BO3JACHCTBHS BHYTPEHHEIO M BHEIIHETr0 MOJeH Ha

CTPYKTYpY BOIBI OOYCIIOBJICHBI pa3iMdMeM WX KOH(UTYpalluu W WHTEHCHBHOCTH. PaccMmoTpeHue
VIIPOIIICHHON T€OMETPHM 3TUX IOJIEH CHOCOOCTBYET NMOHUMAHHMIO MX MEXaHW3Ma B3aWMOJICHCTBHS C
TOPCUOHHBIM I10JIEM UCXOAHOU CTPYKTYPBI BOJBI.

Cornacho [9], popmoBOe 10JIe 110 MPUYKHE KECTKOU (PUKCAITUTN aTOMOB MTOBEPXHOCTHOTO CJIOS
TBEPIIOTEIBHON (OPMBI HE UMEET CIIOCOOHOCTU MU3MEHSTHh CBOIO CIMHOBYIO KOH(purypanuto. [Tostomy
nojie GOopMbI 0OECIIEYMBACT TOJBKO CTAIIMOHAPHYIO TOJSPU3AIUI0 (PU3NYECKOTO BaKyyMa Kak BHYTPH
o0Bema oot opMbI €e BHYTPEHHEH MOBEPXHOCTHIO, TAK M CHAPYXKH €€ BHEUTHEH MOBEPXHOCTHIO.

Hcnonb3yemast B 9KCIIEPUMEHTE YeThIPEXTPaHHasi MUPAMU/IA SBISETCS CUMMETPUYHOM (popmoit
OTHOCHUTEIIFHO CBOCU IICHTPAJIbHOW BEPTHKAIBbHOW Och. [lOCKOJIBKY B TOJSIpU3aluu (HU3HYECKOTO
BaKyyMa €€ BHyTPEHHEr0 00beMa y4acTBYET BCS €T0 IIOBEPXHOCTh, TO (POPMOBOE MOJIE B TOPH3OHTAILHON
IIJIOCKOCTH BHYTPCHHCTO o0beMa Takke SIBIISIETCI CUMMCTPUYHBIM B HNPCAIOJIOKCHHUU, YTO KaxKIaas
3JIEMEHTapHAs TUTOIIA (b TIOBEPXHOCTH CO3aeT TOPCHOHHOE I10JIe PAaBHON MHTEHCUBHOCTH, «HCXO/ISIICE)
HOPMAJILHO U3 TTIOBEPXHOCTH.

BakHBIM acieKTOM TOPCHOHHOTO IOJII BHYTPEHHEr0 00ObeMa MUPAaMUbl SBISETCS B3aUMHAs
KOMIICHCAlIsl MHTCHCUBHOCTHU TOPU3OHTAJIBHBIX KOMIIOHCHTOB HOPMAJIBHBIX COCTABJIAIOIIUX oJIer
IMPOTHUBOIIOJIOKHBIX FpaHefI, KOTOPBIC ABJIAIOTCA aHTUIIApPAJIJICIIbHBIMU. HpI/I OTOM Y BCPHIMHBI, I'AC
paccTosiHUS MEXAY MPOTUBOMOIOKHBIMH TOBEPXHOCTSIMU HAMMEHbBINNE, B3aWMHAas KOMIICHCAIUS
TOPU30HTANIBHBIX KOMIIOHEHTOB HOPMAaJIbHBIX COCTABIAIOIIMX MakcuMmaibHas. [lo mepe omyckanus ot
BCPIIMHBI BHU3 HN3-3a YBCIIMUCHUA PACCTOAHUA MCKAY NPOTUBOIIOJIOKHBIMHU I'PaHAMU 3Ta KOMIICHCAIIUA
YMEHBINAETCS U CTAaHOBUTCS MUHUMAJIbHOM y HMKHEro Kpas (OcHOBaHHUs) nmupamujipl. Ocraroiuecs
YaCTUYHO WM TOJHOCTHIO HECKOMIIEHCHUPOBAHHBIMU TOPH3OHTAJIbHBIE KOMIIOHEHTHI HOPMAaJIbHBIX
COCTaBJISIONINX BCEX TpaHei 00pa3yroT B HIDKHEH 4acTH MUPAMUIBI TOPU3OHTAIBHYIO COCTABIISIFOIIYIO
TOPCHUOHHOTO TIOJISl €€ BHYTPEHHETO 00beMa.

HOCKOHBKy rpadi nmupamMuJibl HAKJIOHHBIC, TO HOpMaJibHasA COCTABJIAIOIIAA ITOJIA MMCECT TAKXKE
BEePTHKATbHBI KOMIIOHEHT, HAIMpaBJICHHBIM BHYTpU oObema BHM3. [Ipu 3TOM naHHBIE KOMIIOHEHTHI
Pa3IMYHBIX BHYTPEHHUX OBEPXHOCTEH CYMMHUPYIOTCS M MX IUIOTHOCTH Y BEPIIMHBI SBISETCS Hauboee
BEICOKOIL. I1o MEpPE CMCIICHUA OT BEPIIMHBI BHU3 K OCHOBAHUWIO IIJIOTHOCTh BEPTHKAJIBHBIX KOMIIOHCHTOB
YMEHBIIIAEeTCSI 0OPATHO MPOTIOPIIUOHATHHO YBEIWYUBAIOIIHICS TUIOMAIH ITONIEPEIHOT0 TOPU3OHTAIBHO
CCUCHUA TUpaMUIBI.

Ha puc. 6 mpencraBieHo cxeMaTu4eckoe n300pakeHne KOMIIOHEHTOB BHYTPEHHETO M BHEIITHETO

IoJIAA MupaMubl.
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Puc. 6. CxemMaTHuecKoe npeJicTaBIeHe KOMIIOHEHTOB BHyTperHero (1-4) n Bremnero (1 — 3)

TOPCHOHHBIX TToJIe nmupaMubl.

1, 1 — HOpManbHas cocTaBJIAONMas BEKTOpa (GOPMOBOTO MOJIs;
2, 2 — TOPU3OHTAIbHAS TIPOCKIIHS HOPMATLHON COCTABIISIOIICH;
3, 3 — BepTHKaIbHAS MPOCKITUS HOPMATBHOM COCTABJISIOIICH;

4 — HOpMaJIbHAsA COCTABJIAIOMIAA BEKTOPA (I)OpMOBOl“O T10JI1 OCHOBAHUS IMMUPAMUBI.

Takum 06pa30M, Y BCPIIHHBI MUPAMUBI TTOJIHASA B3aMMHAA KOMIICHCALIUA TOPU3O0HTAJIbHBIX
KOMITOHCHTOB HOPMAJIBbHBIX COCTaBJIAIOIIHUX HCKIIIOYACT HAJIWNYHC FOpI/I3OHTaJ'II)HOI71 COCTaBJ'ISIIOHIeﬁ

PE3yNbTUPYIOLIEr0 BHYTPEeHHEro nosist. HanmpoTus, cymmapHas BepTHKalIbHAsl COCTABIISAIONIAs SBISETCS
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MakcuManbHOU. 1103TOMy TOpCHOHHOE IOJ€ B BEPXHEHW YacTH NUPAMHUIABI HMEET BEPTUKAIBHYIO

HaAIpaBJIEHHOCTh M oO0najzaeT Haubosee BBICOKOM HHTEHCUBHOCTHIO. [lo Mepe cmemnieHus BHU3
BEPTHKAIbHOE MOJIe OclabeBaeT M3-32 YMEHbBIIECHUS IUIOTHOCTU COCTaBIISIONIMX €ro 3JeMeHTOB. B
pe3yNbTaTe B HIDKHEH YacTH CyMMapHOE TOPCHOHHOE T0JIe BHYTPEHHETO 00beMa SBIISICTCS] CMEIIaHHbBIM,
COCTOSIIUM U3 TOPU3OHTAIBHBIX U BEPTUKAIBHBIX KOMIIOHEHTOB HOPMAJIbHBIX COCTABIISIOIINX.

PaccmoTpenHast reoMeTpusi BHYTPEHHETO TOPCHOHHOIO IOl XapaKTepHa AJisi MUpamuabl 6e3
ocHOBaHusl. B nupamuzie c ocHoBaHNEM HOPMaJIbHbBIE COCTABISIONINE TOPCUOHHOTO 0JIS €T0 BHYTPEHHEH
MOBepXHOCTU (CTpenku 4 Ha puc. 6) cO3AIOT HAMpaBICHHOE BBEPX I0JIE, KOTOPOE KOMIEHCHUPYET
BEPTUKAIBHYIO COCTABIISIONIYI0 BHYTPEHHETO TOJS MUPAMUILI 0€3 OCHOBaHUS, YTO IOJTBEPKIACTCS
AKCIIEPUMEHTAIIBHO.

[Ipu BHemHeM OOKOBOM BO3JEHCTBUU MHUPAMUAbI HAa CTPYKTYPY BOJIbI BIUSHUE OKa3bIBaeT
TOJIBKO TIOJIE€ MOBEPXHOCTU TOM T'paHU, Y KOTOPOM PACIOIONKEH MCIBITYeMBbI 00pasel] BoJbsl. B 3ToM
cllydae BO3JICHCTBYIOIIEE I10JI€ MPEACTABISAET COOONW OAHOHAIPABIECHHBIH «IIOTOK» TOPU30HTAIbHOIO
KOMITOHEHTa €r0 HOpMaIbHOW COCTABIISIFOIICH, «MCXOSIICH» U3 HAPYKHON MTOBEPXHOCTH I'paHu (puc. 6).
[TockonbKy BO BHEIIHEM TOPCUOHHOM I10JIe OTCYTCTBYET 3 (EeKT KOMIIEHCalli1, TO OHO sIBIIsIeTCs Oojee
OJIHOPOJIHBIM TI0 CPAaBHEHHIO C BHYTPEHHUM.

Buemnee OokoBoe IMoje NUpaMUABl KPOME TOPHU3OHTAIBHOIO KOMIIOHEHTa HOPMaIbHOU
COCTaBJISIONICH UMEeT U BEPTUKAbHBIN KOMIIOHEHT, HalpaBleHHBIN BBEpX (puc. 6). CyMMUpOBaHUE STUX

KOMITOHCHTOB 110 BCEM YCTBIPEM I'paHAM CO3J4€T BHCIIHEEC ITOJIC, pACIIOJIOKECHHOC HAl HHpaMHHOﬁ.

BriBoabl.

1.  VYcraHoBIEHO, UTO XapaKTep U CTENEHb CIUHOBOM MEPeCTPyKTYpU3aLlUU BOJBI 3aBUCST OT
MHTEHCUBHOCTH BO3ACHUCTBYIOLIEr0 (POPMOBOTO IOJIs, C YBEIMYEHHUEM KOTOPOHl mIpoliecc reHepanuu
MEJKUX KJIacTepOB CTAHOBUTHCS MPEOOIaJalouIMM HaJ MPOIECCOM CPAIlllMBaHUs KJIAaCTEPOB MCXOJHOU
BOJIBI.

2. OOGHapyXeH ydacTOK oObema MupaMuibl 0e3 OCHOBAaHHS y €€ BEpLIMHBI C aHOMAaJIbHO
BBICOKOH CTEIIEHBIO BO3ACHCTBHS BHYTPEHHETO TOPCUOHHOTO IOJIA HA CTPYKTYPY BOJIbl. 3HAYUTEIbHBIN
reHepalMoHHbIN 3 PeKT cBs3bIBaeTCS ¢ 0COO0N reoMeTpuei moJis.

Hanuuue HIXKHEro OCHOBaHUS y MUPAMUJIBI IPUBOJIUT K KOMIIEHCALIUU TOJIEM €Tr0 BHYTPEHHEN

MOBEPXHOCTH TOJISl Y BEPIIUHBI MUPAMUIbl U OTCYTCTBUIO F€HEPALMOHHOTO Y deKTa.
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