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CAMOOPI'AHU3AIIUA I'OPHOI'O MACCHUBA BOKPYT I10JIOCTH

CroXHBIE CHCTEMBI CIOCOOHBI K CaMOOPTaHU3AalMM B BHAE KONBIEBBIX IEPHOANIECKHUX
cTpykTyp. CamoopraHn3amnys IposIBISIETCS, KOTla CHCTEMa SIBIISCTCS TePMOIUHAMUIECKH OTKPBITOH.
ITpu 3TOM 00s13aTENBPHO HATHYIHNE HEKOTOPHIX KPUTHUYECKHUX yCJIOBHUII Kak (hakTopa mpu oOpa30BaHUN
MIePHOIMYECKUX CTPYKTYp. CaMoopraHu3anisi TOPHOTO MAacCHBA BOKPYT' ITOJIOCTH - 3TO HMPHPOAHOE
SIBTICHHE, 3aKTI0YAIOIIeecs B IepepacpeaeIeHH HAapsDKeHUH BHYTPH TOPHOTO MacCHBa, BEI3BAHHOE
o0pa3oBaHHEM BHYTPH HETO IIOJOCTH (HEOJHOPOMHOCTH) TAaKUM o00pa3oMm, 49To (hopMupyercs
KBa3u3aMKHyTas noxacucrema. IIponecc mepepacnpenencHus HaIpsHKEHUH CO31aET BOKPYr MOJIOCTU
000JIOUKY, TO €CTh CAaMOOPTaHU3YIONIYIOCS 3AIUTHYIO MOACUCTEMY ISl 3aI[UTHl TOPHOTO MAcCCHBA H
MOJIOCTH OT JAJdbHEHIIEro paspylleHHs. SIBIeHHE CaMOOpTaHU3AlMHM TOPHOTO MAacCHBA BOKDPYT
MIOJIOCTH 3TO BOJIHOBOI IpOIECC MEICHHO 3aTyXalomuX aBTokojeOaHui. Kumermueckas sHeprus
pacHmmpsIomencss TOPHOM MOPOIBI M eCTh PHEprus dTHX KonebauHwi. Bokpyr BeIpaGoTKH sr060TO
CCUCHUSI CaMOOPTaHU3yeTCsl Takasl 3allfUTHAs 00O0IOYKa, KOTOpasl IO YCTOMYMBOCTH KBHUBAJICHTHA
HANpsDKEHUIO HEeTPOHYTOrO TOPHOTO MacchBa. JIOOWTHCS CaMOOpraHM3alUM 3allUTHOH O0OOIOUYKH
BOKPYT' BBIPAOOTKH BO3MOXKHO HCKYCCTBEHHBIM IIyTEM, HCIONB3YSl CTYNCHYATYIO MOAATIIMBOCTD
kperu BbIpaboTku. Kakmplid mar mogaTinBocTH (GopMHpYeT MOCIEAYIOUIyI0 0007I0YKy ¢ OombImeit
HecyIe crocoOHOCTEIO0. s peanu3anuy 3TOH naew pa3padoTaH CTYIEHYAThIH Y3l MOAaTIHBOCTH
JUTSL aHKEPHOTO KPEIUICHHS B BUIE HECKOIBKIX A€ OPMUPYEMBIX BTYIIOK.

KuaroueBble cJioBa: caMoopraHm3amusi TOPHOTO MAacCHBa; TIPOIECC aBTOKONECOaHMIA;
repepacnpeieiecHue HapsDKeHUH; 3aliTHAs 000I0YKa; CTyIIeHUATast TOAATINBOCTh

Beenenue. B nauane 90—x romoB XX Beka ObIIO 3aperHCTPUPOBAHO OTKpHITHE [1]
SIBJICHUSL 30HANILHOU Oe3uHmezpayuy TIOpoJl BOKPYT TOPHOH BBIPAOOTKH, 3aKIIIOYAIONIeecs B
TOM, YTO BOKPYI' TOPHBIX BBIPAOOTOK, HaXOmAIIMXCcs HAa OONBLION TiayOuHE, 00pa3yroTcs
KOJIbIIeOOpa3HbIe YepeAyIomuecss 30HbI cnab0 HapyIIeHHBIX M Pa3pyIICHHBIX IIOpOJ

(pucyHOK 1).

Pucynok 1 — ['eomexaHndeckas cxema sIBIICHUS 30HATBHOM Ie3UHTETPAIlUU TOPHBIX MTOPOJT
BOKPYT MOJ3EMHBIX BBIPA0OTOK
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OpHaxo, reooraM JaBHO W3BECTHBI MOOOHBIE CTPYKTYPBI, KOTOPBIE Ha3bIBAIOTCS B
TEOJIOTUN KObYesbiMu cmpykmypamu. Haunbosee SpKUM INIPUMEPOM TaKOW CTPYKTYPHI
SIBIISIETCS KoybleBas cTpykrypa Pumar (myctsinst Caxapa, Maspuranus) [2] ¢ pasmepom
ok0110 50 kM. (prucyHOK 2). O e€ MPOUCXOKICHUH 10 CUX IOpP BEAYTCS AUCKYCCHU.

Pucynok 2 — KoneneBas ctpykrypa Pumar (mmyctsins Caxapa, MaBpuramms)

W3BecTHBI Takue CTPYKTYPhl U B MHHEPAJIOTUH. 31€Ch OHU HA3BIBAIOTCS KOAbYAMU
Jluzeeanea 0 IMEHH WX TIepBOro uccienoBarens [3] (pucyHok 3).

Pucynok 3 — Konbna Jluzeranra B necyaHHUKe

[MomoOHBIE CTPYKTYpHl 00pa3yroTcs W Ha MUKpoypoBHE. CHOCOOHOCTH aTOMOB
yriepona OOBEIUHATHCS B CHEPUYECKUE CTPYKTYPHI, BIIOXKEHHBIE Opyr B Jpyra —
@ynnepenst, otkpbud B 1985 rony. [4] (pucyHOK 4).

Pucynox 4 — @ymrepenst
4



FopHoe deno

OTkpbITHE (QYIUIEPEHOB CTAj0 OAHUM K3 HanOoJee 3HAYMTENBHBIX JOCTIDKEHHN
XMMHUYECKOM HayKH IOCIEIHUX JieT. Ha 3TOM OTKPHITUM OCHOBaHBI BCE COBPEMEHHBIC
HAHOTEXHOJIOTUH (HAHOTPYOKH u T.1.) [5].

Pe3yabraThl M uX odcy:kaeHue. TakuM oOpa3oM, MOXHO KOHCTATHPOBATb, YTO
CHI0JICHbIE cUucmeMbl CIIOCOOHBI K caMOOpraHu3anui. HecMoTps Ha pasiuyHyi0 HpHUPOIY
MOOOHBIX CTPYKTYp, OOIIMM ISl BCEX SIBISIETCS YCIOBHE IOSBICHHS JOHOJHHUTEIEHON
SHEpPrHMM WM BellecTBa. B ciydae ¢ymiepeHOB 3TO 3JICKTPUYECKHH paspsn, st
T€OJIOTMYECKUX KOJBIEBBIX CTPYKTYp — TEIUIOBas SHEPTUS HEAP 3€MIIM, BBIXOASIIAs Ha
MOBEPXHOCTh, WM MEXaHWYeCKas »JHEprWs yaapa, a I SIBJICHUS 30HAJIHHOU
JIE3UHTETPAIMN TOPHBIX MOPOJ — MOSBICHNE JOTOJHUTENHHON IPaBUTAMOHHON SHEPTUH
Ha KOHType BbIpaOoTku. CaMoopraHu3amusi NpOSBISETCS, KOTAA CHCTEMa SIBIAETCS
TEPMOJMHAMHYECKH OTKPBHITON, HEMMHEWHOMW, a TAKKe IPH CBEPXKPUTHUECKHUX YCIOBHSX H
KOOTIEPATUBHOM (COTIaCOBAHHOM) ITPOTEKaHHUH IPOIECCOB. B MpHHITMIIE CTPYKTYPHI MOTYT
BO3HMKaTh B TPUPOJE BO BCEX TEX CIIydasX, KOIrJa BBIONHSIOTCS CIIEAYIONIHE
HEOOXOMMBIE YCIIOBHSL:

1. Cucrema sBIsieTCsl TEPMOIMHAMHYECKHA OTKPBITOH, T.€. MOXKET OOMEHHBATHCS
BEIIECTBOM H/WJIHM SHEPTHEH CO Cpeon.

2. Ilnnamudeckue ypaBHEHUSI CUCTEMbI HEJIMHEUHBI.

3. OTKIIOHEHHE OT PaBHOBECHSI MPEBBIIACT KPUTHIECKOE.

OOmyM BBIBOZOM M3 MPHUBEJCHHBIX IPHMEPOB SBISIETCS 00S3aTENbHOE HAINYNE
HEKOTOPBIX KpPUTHYECKHX YCIOBHH Kak (pakTopa Mpu 0Opa3oBaHWUHM IEPHOANIECKUX
CTPYKTYD.

Camoopeanuszayus 20pHO20 MACCUBA BOKPY2 NOJIOCMU - 3TO TPHUPOIHOE SIBIICHHE,
3aKJIIOYAloIeecs] B IEpepaclpesieliCHNH HampsHKCHHH BHYTPH TOPHOTO MAacCHBa,
BBI3BAHHOTO 00pa30BaHMEM BHYTPH HET'O TOJIOCTH (HEOAHOPOAHOCTH), TAKUM 00pa30M, 4TO
(dopMupyeTcs KBa3W3aMKHYTasl IOJCHCTEMa, KOTOpas 3aIlMINAcT KaK MOJIOCTh, Tak M
TOPHBIM MaccuB OT JajbHEHmero paspymenns. JJo oOpa3oBaHHs MOJOCTH TOpHAs MOpoJa
HaXOIWTCSI B COCTOSTHUM BCECTOPOHHET0 CXKATHs: TOPHOE JIaBJIICHHE BCECTOPOHHE CXKUMAET
TOpHYIO IopoAay B npenenax e€ ynpyrux gedopmanuii. Korma obpasyercst moiocts, TO 3Ta
CKaTas TOpHas IOpoJa BOKPYr HEE CTPEMHUTCS BOCCTAHOBUTHCA B o0Obeme. CoriacHo
npuanuny Jle-lllarense (IpuHOMOD CMEIIEHHWS pPABHOBECHs), €CIM HA  CHCTEMY,
HaxXOJALIYIOCS B COCTOSHHM YCTOWYMBOTO pPAaBHOBECHS, IPOM3BOAWTCS BHEIIHEE
BO3/ICHCTBHE, BBIBOJIIEE CHCTEMY M3 PAaBHOBECHS, TO DPAaBHOBECHE CMEMIAECTCS B TOM
HalpaBlCHUH, INPU KOTOPOM 3¢ (EKT BHEIIHEro BO3ACHCTBHA MuHHMMaseH. [losTomy,
MOHIDKCHNE JIABJICHUSI CO CTOPOHBI BBIPAOOTKM YCWJIMBAeT TO U3 HAaIPaBICHUH
TEpMOAMHAMHYECKOTO TIpollecca, KOTOPOE CONPOBOXKAAETCS YBEIMYCHHEM o00beMa,
3aHAMAEMOT0 paHee TEPMOIMHAMHYECKOM CHCTEMOH B HETPOHYTOM MAaCCHBE MOpOI.
YBemmuenne 00beMa NPOMCXOIWT MPOIOPIMOHAIEHO CTETIEHW CHIDKCHHS [aBIICHUS B
KaXJIOM TOYKE B HANPaBICHHH OT KOHTYpa BBIPAaOOTKH BIIIyOb MOPOAHOTO MaccuBa. llpu
9TOM pACIIMPEHUE TIOPOJ MPOSBIAETCS Kak KolebaHHe 1Mo OBICTPO yOBIBAIOIIEMY 3aKOHY.
CoryacHO (U3UYECKOW TEOpuH TBEPAOTO TENd, 3TO PACIIMPEHHE TOPHOW IOPOMBI -
LEHTPOCTPEMHUTENIPHOE W HANPaBICHO K TEOMETPUYECKOMY IIEHTPY OKPY)KHOCTH,
OMMCAHHOM BOKPYT MOJIOCTH. TaKOe pacuIMpeHUE TOPHOM MOPOABI BHI3BIBAET CKATUE TOP -
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HOM TMOpOABI MO KOHIEHTPHMYECKUM OKPYXKHOCTSM BOKPYr TOJOCTH. Ilpu mosiBieHMn
TIOJIOCTH HavallbHasl MOTEHIMAJIbHAS HEPTUsl C)KATOH TOPHOM MOpOAbI, MPUMBIKAIONIEH K
MIOJIOCTH, TIEPEXOJUT B KHMHETHUYECKYIO SHEPTHIO LIEHTPOCTPEMUTENBHO PACIIUPSIONMIEHcs
TOPHOH TOPOJIBI, KOTOpasi HEPEXOAUT B MOTEHIMAIBHYIO SHEPTHIO CXKaTHsl TOPHOM TOPOJIBI
10 KOHIEHTPUYECKUM OKPY)KHOCTSIM BOKPYT' HOJOCTH. YBEIMYECHHE HANPSDKEHUS CHKATHS
TOPHOH TOpPOJABI B KaXIOM TMOCIEOYIOIMEM KOHIIGHTPHYECKOM KOJIBIIE PpacTér, dYTo
YBEIMYHMBACT €T0 JKECTKOCTh W HECYIYIO CITOCOOHOCTH. [lepepacnpernenenie HarpsHKeHUH
BOKPYT ITOJIOCTH JIOJDKHO OCTAHOBHUTHCS TOTJIA, KOT/Ia ITOCIIETyIONIee, 3aMbIKaIOIIee KOIbI0
JIOCTUTHET KECTKOCTH, TPH KOTOPOM HECymias CIIOCOOHOCTh STOTO KONbIa Oyaer
JIOCTaTOYHOW JUISl H3OJSIIMM BHYTPH DACIIONOXEHHOH TOPHOM IOpOJBI W MOJOCTH OT
BIMSHUS HANPSHKEHHOTO TOPHOT'O MaccuBa. B pesyibraTe mporecc nepepacipesesieHus
SHEPrHH OCTaHABIHMBAETCS M 00pa3yeTcsi yCTOWUMBas W30JMpPOBAHHAS ITOJCHCTEMA WIIN
Karncynma. Takum oOpas3oMm, Ipomecc IepepaclpeieieHus HANpsSHKEHHH CO3MaéT BOKPYT
TIOJIOCTH 00OJIOUKY, TO €CTh CaMOOPTaHU3YIOMIYIOCS 3aIIUTHYIO MOACUCTEMY IS 3allUThI
TOPHOI'O MacCHBa M TIOJOCTH OT JajbHEHIIEro pa3pymeHus, I03TOMY Hporecc
niepepacIpeeneHus HalpsDKeHNi 3TO BOITHOBOH Tporiecc.

CrenoBatensHO, MIPUPOTHOE SIBJICHWE CaMOOPTaHU3alMi TOPHOTO MAacCHBa BOKPYT
nmosiocTd  (HEOTHOPOJHOCTH) 3TO  BOJHOBOM  MPONECC MEUICHHO  3aTyXaIoIIUX
aBTOKOJIeOaHni. KnHeTnueckas sHepTHsl pacMpsIomeicss TOPHOI MMOPOABI U €CTh SHEPTUs
9THX KosiebaHnii. Bokpyr BeIpaOOTKH 10000 CeYeHHs caMOOPTaHN3yeTCs TaKast 3alUTHas
0001109Ka, KOTOpasi MO YCTOHYMBOCTH HKBUBAJICHTHA HAIIPSDKEHHIO HETPOHYTOIO TOPHOTO
MaccuBa.

BonHoBOIT  xapakTep TOBEAEHHS TOPOA BOKPYI MOJOCTH  TOATBEP)KICH
WHCTPYMEHTAIEHBIMY HAOMIOCHNSIMHA B HATYPHBIX YCIOBHSX M HA MOJENAX. Pe3ynpTaTs
W3MEpPeHNs] TPOYHOCTH TMOPOX Ha pPA3IWYHOM YIAJICHWH OT KOHTYpa BBIPAaOOTKH
MOKA3bIBAIOT, YTO XapaKTep N3MEHEHHS NPOYHOCHU NOPOO — BOTHOOOPA3HBIH, MOCTEIIEHHO
3aTyXaloIINH 10 Mepe yJajeHus! OT KOHTYpa BBIPaOOTKH (pHUCYHOK 5) [6].
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Pucynok 5 — 3aBucUMOCTB ipeienia MPOYHOCTH (2) U MOIYIIS yOpYrocTH (0) mec4aHo-TIIHHUCTOTO
CIIaHIIA OT PACCTOSHHSA 10 KOHTYpa BhIpaOOTKU
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B pesynbrare, BOJM3M BBIPAOOTOK (OpMHpYeTcsl KpailHe HEOZHOPOIHOE
MEXaHHYECKOE COCTOSIHUE TOpPOJ, KOTOPOE B HACTOSIICE BPeMs HE YYHUTHIBACTCS IPU
OLICHKE YCTOMYMBOCTH BBIPAOOTKH M Pacuére palHOHAIBHBIX IAPaMeTPOB Kperu. B cBs3u ¢
9TUM JUISl OLICHKH HAINpPsDKEHHOTO COCTOSIHUS MOPOJ BOJIM3U BHIPAOOTOK HaMH pa3paboTaHa
MO0enb ¢ nepuoOUYecKUM 3amyxXalowum UsMeHeHueM napamempos nopoo 8 ude cmosyell
60./11bl (PUCYHOK 6).

Kaxk noka3aiu npoBeJieHHbIC UCCIIeIoBaHUs [7], pacCTOsHUE 10 TOYSK MaKCHMYMOB
B 3TOM MOJEIH OTPeNeIsIIoTCs 10 Gopmyrte:

X+ Xx-1=0;

IZe n — TOPSAAKOBBIA HOMEp TpeOHs CTosS4Yeld BOJNHBI, HAUYMHAsI OT KOHTYypa
BBIPaOOTKY;

X — OTHOWIEHWE TIPEIBIAYIIET0 PACCTOSHUS 10 TPEOHS BOJIHBI K IOCIETYIOMIEMY,
Ha4YMHAS OT KOHTYPa BBIPaOOTKH.

Pucynok 6 — Cxema K MOJIeNN C IEPUOANIESCKUM 3aTYXAMOIINM W3MEHEHHEM IIapaMeTPOB MOPOJT
B BHJIC CTOSYCH BOJHBI

Crosure BOJHBI WMEIOT Y3JIOBBIE TOYKHM. B HHMX OCHOBHBIE IapaMeTphl BOJH
(ammumTyna,  ¢uykTyalluM — 4acTOT) paBHBl  HymoO. B y31ax  MUHHMaigbHA
paccoriaacoBaHHOCTh  CTPYKTYPHBIX ~ KOMITIOHEHTOB,  CHJIBHBI ~ BHYTPHCTPYKTYpHAs
B3aMMOCBSI3b W E€IWHCTBO, OOecrieurnBaeMble KPaTHOCTHIO WX OTHOUICHWH. Mcxonms u3
TIPUHATONW MOZENH, U aHKEPHOT'O KPETUIEHHsI He0OXOANMO YTOOBI 3aMKOBas 4acTh aHKEpa
HaXOJMJIach B Y3JIOBOH TOUKE.

JlobuThesl caMOOpraHu3anyy 3allUTHOH OOOJIOYKHM BOKPYT BBIPAOOTKH BO3MOXKHO
HCKYCCTBEHHBIM ITyTéM. IlomatnmBble KperuieHHs ¢ OOJBIIMM KOJMYECTBOM IIaroB
MOIATJIMBOCTH CITOHTAHHO WCIOJB3YIOT 3aKOHOMEPHOCTH 3TOr0 HPHPOIHOTO SIBICHUS.
Kaxprit mar mogamimBocTH (GOpMHUPYET MOCIEAYIOMIYI0 00004YKy ¢ Oonblneil Hecymien
criocobHocThIO. TakuMm 00pa3oMm, caMoe MaJloe YBEIWYEeHHE paandyca OKPY)KHOCTH,
OITMCHIBAIOMIEH ITOJIOCTh, CO37a€T HOBYIO KaICylly ¢ Ooiee MOITHOW 000I0YKOM U HOBBIM
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cpokoM penakcarun. OUeBUIHO, MEXKY STHMH IaraMu TOAaTIIMBOCTH MOTYT CO3/IaBaThCS
HOBEIC TIPOMEXYTOYHBIC 000NMOUYKH. JIns peammsamum 3TOM WAeW HaMU pa3paboTaH
CTYTICHUYATHI Y3l MONATIMBOCTH IS AHKEPHOTO KpPEIDICHHS B BHUIE HECKOJIBKUX
IeOpMHIPYEMBIX BTYIOK [8].

Ecimm BRITIONHUTH TIOJATIVBEIN 3JIEMEHT B BHIC HECKONBKHUX BTYIOK C PAa3THMIHOMN
TONMIIMHON CTEHOK (PUCYHOK 7), TO HapacTaHUE COIPOTHBIICHUE aHKepa OyaeT CTyleHYa -
THIM (KOJTUYECTBO CTYTICHEH paBHO KOJTUYCCTBY YCTAHOBJICHHBIX BTYJIOK).

(]

1-cTep>keHb U3 apMaTypHOI! CTajH; 2-0MopHas IUTUTA C IIEHTPATGHBIM OTBEPCTHEM;
3-raiika; 4-pa3pymraeMasi BTyJKa, OfeTast Ha KOHeI[ CTepKHS 1

Pucynok 7 — Y3e1 NofaTiauBOCTH aHKepa ISl KPEIUICHUSI TOPHOH BBIPaOOTKI

Taxkast xapakTepucTuka aHKepa OyaeT cnocoOCcTBOBaTh (POPMHUPOBAHUIO 3AITUTHON

0001109KM BOKPYT BBIpaboTKHU. IIpy cMemeHn# ropHBIX OO/ TaBJICHHE Yepe3 ONMOPHYIO
IUIMTY 2, HATSDKHYIO TaiiKy 3, pa3pyllaeMble BTYIKH 4 MepefacTcss aHKEPHOMY CTEPIKHIO 1,
3aKpeIUIEHHOMY B mmype. [Ipy mpeBhIICHHH HAarpy3Kd Ha aHKEp MPOYHOCTH MaTepuala
BTYJIOK OHa CMHHAETCS, 33 CYET Yero 00ecreynBaeTcs IOAATIIMBOCTE aHKEpa.
IlockonpKy MpeUIoKEHHBIN HaMU y3€l NOJATINBOCTH aHKEepa M3rOTaBIMBAETCA U3 BTYIOK
C PA3NMYHON TONIIMHOW CTEHOK, TO OHM HMEIOT Pa3JIMYHOE CONPOTUBIICHUE CHKATHIO U
COOTBETCTBEHHO  Ae(OPMHUPYIOTCS  TIpH  pPA3NWYHOM  Harpy3ke. OTH  BTYIKH
YCTaHABIIMBAIOTCS B TAKOM IOPSIIKE, YTOOBI HECYIIasl CIIOCOOHOCTh aHKepa Bo3pacTrayia ¢
KaXIpIM IIAaroM MOAATIMBOCTH. Brawane paedopMupyercss BTyAKa C HauMEHbIISH
TONMIMHOW CTeHKH. JledhopMarust MPOMCXOMUT MpPH TIOCTOSHHON Harpy3ke Ha aHKep,
MPEBBINAIONIEH CONPOTHBIEHUE J3TOW BTynkM Ha cxatue. [locne wucuepnaHus
MOJATIAUBOCTH 3TOH BTYIKH MPOUCXOAWUT HApACTaHWE HArpy3KW Ha aHKEpP 10 BEIWYHHBI,
MPEBBIIAIONIEH  CONPOTHBICHHE CIEAyIOIled BTyIKM W T.A4. Tlorma cuioBas
XapaKTepHUCTHKa aHKEPHOW Kpemu OyneT MMeTh BUJ, NOKa3aHHBIH Ha pucyHke 8. B stom
ciTydae Kax/blil mar (CTyneHb) MofaTAuBOCTH OyieT (OpMHUPOBATH HOBYIO HOCIIETYIOLIYIO
0001109KY ¢ OOoIbIIIeii HecyIe ciocoOOHOCTHIO.
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Pucynok 8 — JleopmarmonHo-cHI0Bast XapaKT€PHUCTHKA IOAATINBOTO aHKepa

BeiBoabl. Takum 00pazoM, NMpoBENEHHBIE HCCIEJOBAHMS IO3BOIMIN Pa3paboTaTh
HOBYIO MOJIENIb YIPABJICHHUS TI'€OMEXaHMYECKMM COCTOSHHEM TOpPHOTO MacChBa BOIH3M
TOpHOH BBIPaOOTKH, pa3paboTaTh cxXeMy pacuyéra HEoOXOIMMOHM JJIMHBI aHKepa, |
KOHCTPYKIUIO €ro y3Jaa MOJATIAMBOCTH, COOTBETCTBYIOIIME MOJAECIU C IEPHUOAMYECKHM
3aTyXaroIIUM U3MEHEHHEM TapaMeTPOB MOPOJ B BUJIE CTOSYEH BOJIHBI
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Tyiiingeme

Kypzeni xxyiienep Mep3imi cakuHaIBI TYpiHAE 031H-031 YHbIMIAcTeIpyFa Kabinerri. JKyiieHin
©31H-031 YHBIMAACTBIPYBI TEPMOANHAMUKAIBIK AIIBIK Oonranaa kepineai. by perre keii6ip maprrap
Mep3iMai KYPBUIBIMHBIH (hakTopsl CHAKTHL. Tay cinemaepiHiH aifHaJachIHAA ©3AITIHEH KyBICTapIIbIH
yibIMaacysl Oy1 Taburar KyOBUIBICHL, Tay CLIEMIEpiHIH IMIKi KBICBIMBIHBIH KalTa Oeini -HyiHIH
TaralbIHAANYBI, IMIKI XoHE OHBIH (OIPTEKTi eMec) OChI YAriMeH TYHBIK XKyie KypacTeIpbUIasl. Y paic
KaliTa OeliHy KBICBIMBIMEH KYbIC KaOBIFBIHBIH aWHAllAChIHIA JKacalajbl, SFHH ©3MiriMEeH
YHBIMIACTEIPBUIATEIH KOPFAHBIC XKYHECl, Tay clremzaepi MeH KyBICTHI YCaK OY3BUIBICTAapIaH KOPFay
ymin basy cenin 0Oapa sxarkaH aBToTepOeliCTEpAiH TONKBIHABI YpIici Oyr Tay cineMaepiHiH
alfHaJIaCBIHIAFEl  KyBICTApABIH ©3MIriHEH YHBIMAACTHIPBLTY KYOBUIBICHL byn Tepbemicrepmin
SHEPTrHsACH Oap JKOHE Tay >KBIHBICTAPBIHBIH KCHEHTLUITeH KHHETHKAIBIK dHEeprisacel. Kosranmaran tay
cimeMzepl KbICHIMBIHBIH JKBHBAICHTTI OpPHBIKTBUIBIFBI, K€3 KEIreH KPMa OHIMiHIH aifHaiachlH/Aa
MYHJail KOPFHBIII KaOBIFBIHBIH O3MIiriHEH YHBIMAACTHIPBUIAAbl. OHIMAEPIiH OipTEKTUITiH CAThUIBI
KOHTIIITIKTI MaiiflalaHa OTBIPHIT, KOPFAHBI KAOBIFBIHBIH aifHaJIaCBIHAAFBl OHIMICPAIH O3MiriHeH
YHBIMAACTHIPBUTYHI JKacaH bl )KOJIMEH JkeTyl MyMKiH. Ker TackiMannayra ka0inerTi keneci KaOBIKTBIH
opOip KeHTim agbIMBIH KypacTbIpaasl. OChI HAESHBIH JKY3Te acybl YIIiH KOHTIINTIKTIH CaThUIBI TYHiHI
aHKep/iH OepikTimiri ymin OipHenie ceprinai OepikTiIri yImiH OipHelle cepriH/i TenKiiaep TypiHae
>KaCaJIbIHBL.

Tyiiin ce3nep: o3iH-631 YHBIMIACTEIPY Tay CLIEMi; aBTOTEPOETICIHIH MPOIECcCi; KbI3BLyIbI
KaiiTa 0eiry; KOpPFaHBICTHI KaOBIK; CATHUIBI KOHTIIITIK.

Summary

Complicated systems are able to self-organization in the type of ring periodic structure.
Self-organization appears when system is thermodynamically open. So presence of some marginal
conditions is necessary as factor during periodic structures formation. Self-organization of massif
around the vesicle is natural phenomenon consisting in rearrangement of tension inside massif, caused
by formation of cave (heterogeneity) inside of it, so that quasiclosed subsystem is formed. Process of
rearrangement of tension creates frame round of cave, this is self-organizing protective subsystem, for
protection of massif and vesicle from further destruction. Phenomenon of massif self-organization
around of cave is wave process of slow damped autooscillations. Kinetic energy of extending rock is
energy of these oscillations. Around of mine working with any size of section there is self-organized
protective frame, which by resistance is equal to the tension of virgin massif. Self-organization of
protective frame around mine roadway can be achieved artificially by usage of step yielding of
support. Every step of yielding forms next frame with more bearing capacity. For realization of this
idea step yielding assembly for sling anchoring in the form of deformable sleeves was developed.

Key words: massif self-organization, autooscillations; tension rearrangement; protective
frame; step yielding
Tlocmynuna 04.04.2013.
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