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CTPYKTYPHBIE CBsI3M 1 CTPOEHUE I'PYHTOB.

https://doi.org/10.5281/zenod0.8059647

C.A. Xampaes
[IpenodaBamensv xaghedpvl ynpabaeHus 3eMeAbHLIMU PeCypcamul U 20cy0apcmbeHHo20
kadacmpa

AHHOTaN VA

B cmamve paccmomperst cmpyxmypHoie c6A3U 2pyHmMoB U ux cmpoexue, U3A0KeHbl
OUCNEePCUOHHBIX Mamepuarol, c6asu Mexoy 4acmuyamu U azpeeamamu conpomubiexue
npenamcm@yowue  G3aumMHoMy  ompulby  uacmuy, UX  CBA3AHHOCMb,  YKA3AHDL
cmpoumenvoie Hopmsl u npabusra (CHUII) onpedesertvie 0aHHble UCNOALIYEMBIX 2PYHINOB
6 kauecmBe ocHoBanuil u nodpasdessroujue Ha coombemcmbyroujue 6udvl epynmob. Tarke
YKA3AHbL 2PYHMBL 10 XapaKkmepy cmpykmypHulx c6asei, Bosnuxarouue npu odpasobanuu
KpUCMAasIuueckux peuiemox, onpedesaroujue Oepopmayuio u npouHocms 6 epyHmax,
kanuaapHsie cBa3u c obpazobaruem 6 nopax c6asvibarouyue uacmuyvl u 6 c6a3ax cmpoerue
2PYHMOB, Komopble UMeIm NAACUYHOCHTb.

CoomBemcmBerno onucansvl pyHmul 001a0arujue deiicmbuem BHeuiHell HazpysKu, 2oe
BosHukatom  Bnympennue HANpAxKeHus Bocnpunumamusue ckesem epynmo8  uepes
KOHMAKIMbL MeX0Y UACUYAMU, K MOMY JKe YKA3AHbL CieneHy YNAomHeHHocmu epyHma 6
ycaobuax npupooHo20 3aseanus, oueHubaowjuill Ha ocHoBe uea0e0 pA0a pusuUecKux
XapaKmepucmux.

KiroueBnle cj10Ba

Cmpyxmypa,  cBa3v,  Oucnepcus, aepeeamsl,  KANUAAAPbL,  NAACTHUUHOCHID,
KpUCMAaAAU3AuUs, NpouHOCHb, MUHEPAIbHblE HACMUYbL, NAOMHOCHb 2PYHMA, CMeljeHue,
mexanuveckue cboticméa.

B mucniepcHpIX MaTepmasiax K KOTOPBIM IpUHaIeXXaT [JIVHVCTble IPYHTHI,
IIpeICTaB/ISAONIe  CJIOKHEeMIIMe  MaTepualbHO-AMCIIepCHBle  OoOpa3oBaHNs,
IIPOYHOCTHBIE CBOVICTBA 3aBUCAT He CTOJIBKO OT IIPOYHOCTU OTHEIbHBIX
MUHEepaJIbHBIX 3€peH, CKOJIbKO OT CTPYKTYpPHBIX OCOOeHHOCTel IJIMHMCTBIX
TPYHTOB, Cpelil KOTOPBIX OJHO M3 Ba)XHBIX MeCT 3aHVMAIOT CTPYKTYpPHBIE CBA3M
MeX]1y OTHeIbHBIMI MVHepPaIbHbIMM YacTUIIAMM M VX arperaTaMil.

Cpsasy MeXxay dYacTuMllaMy WM arperaTamMy 4acTWull B TI'PyHTe Ha3bIBAIOTCS
CTPYKTYPHBIMIL.

ConporusieHye, NpensATCTBYIOIINME B3aVIMHOMY OTPBIBY YacTUIl, Ha3bIBAeTCS
CBSA3HOCTBIO.
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ITo cBoem nipupoze 1 O IPOYHOCTY CTPYKTYPHBIE CBSI3M pa3/IMdHbL. VIMeHHO
OHU OIIpefeJIsIoT AepOPMUPYEMOCTD 1 IIPOYHOCTh IPYHTOB.

CorimacHo  crpoutesibHbIM  HopmaM 1 mpaswiam  (CHUMII)  rpyHTH
VICIIOJIb3yeMble B KaueCcTBe OCHOBaHMI IO pa3ie/IioTcs Ha CJIeIyIoIIyie BUIbL:

[JIVIHVICTBIE;

recyaHble;

KPYIIHO 00JIOMOYHEBIE;

CKaJIbHBIE;

He CKaJIbHBIE.

[mMHUCTBIE - 3TO CBSA3HBIE TPYHTHI, I KOTOPBIX YMCIO IUIACTUYHOCTU
COOTBETCTBYIOT OOJIbIIIe enMHMIIBI T.e. 00beMa W IDIacTMYHOCTE.

[lecuanble - chlllyume B CyXOM COCTOSIHMM T'PyHTBI KOTOpble He oOJajaroT
CBOVICTBOM IUIACTUYHOCTL.

KpymrooO0MOuHBIe - HecIleMeHTVpPOBaHHBIE T'PYHTBI, KOTOpPBIE COmepXKat
Oomee 50% KpuCTa/UIMUECKMX WIM OCAJOYHBIX IIOPOJ, COOTBETCTBYIOIIVMM
pasMepamiL.

CkasibHBIe - 3TO M3Bep)KeHHBble MeTaMopduuecKne 1 ocafo4yHble IOPOMBI C
JKECTKOVI CBSI3bIO MEXTY 3epHaMIL.

He ckajibHBIe TPYHTEHI - 10 XapaKTepy CTPYKTYPHBIX CBsI3ell IO pa3iesIsioTCs
Ha CBsI3HBIe V1 HecBg3Hble (ChIITyune).

K cB43HBIM I'pyHTaM OTHOCSITCS IbUIeBaTble — IJIMHIUCTbIe IPYHTHL (CyIiecw,
CYIJIVIHKY, IJIVHA).

K cpImTyunmM 0THOCSTCSI KPyITHOOOJIOMOYHBIE V1 [IeCUaHble TPYHTHL

CBs3HbIe TPYHTHI OTJINMYAIOTCS HECBSI3HBIX T€M YTO OHU MMEIOT CIIOCOOHOCTH
BOCIIPMHIMAaTh HECKOJIbKO HeOOoJIbllNe pacTdrvpaliollye HalpsDKeHUS U VIMeIOT
COXpaHSTh Oe3 00OpyIleHVs BepTHUKaIbHbIEe OTKOCHL.

OcHOBHBIMU BUIaMU CTPYKTYPHBIX CBsI3eV1 B TPYHTaX SIBJISAIOTCH:

KpUCTaJUIN3ALIOHHBbIE;

BOJITHO-KOJUIOV/THBIE.

KpucraymsanyornHble CBSI3M, BO3HMKAIOT npu oOpasoBaHUM
KPUCTJUIMYECKMX PpelleTOK B MuHepajlax. Takue CBsI3M HOPUCYLIN CKaJIbHBIM
IPYHTOM, OHU 4BJISIOTCS OYeHb IIPOYHBIMY, a TakKKe U XpyIKue HeoOpaTuMble T.e.
He BOCCTAHAaBJIMBAIOTCS I10CIIe VX HapyIeHVIs.

Bonro-KosutouHbIe CBS3M BO3HMKAIOT IIPYW B3aMMOIEVICTBUM IJIMHWCTBIX
TPYHTOB C BOJOVL. CTpyKTypHBIe CBSI3M B TPyHTax MeXIy dYacTUIlaMU WU
arperaTaMy I'pyHTa CYILIeCTBYIOT CTPYKTYPHbIe CBSI3IL.
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I'To cBoet mpupomae 1 MPOYHOCTM OHM VIMEIOT CBOIO OIIpelleJIeHHYIO pasjidrie.
V1 3a BBICOKOV IPOYHOCTM CaMMX YaCTUIL CBSI3M MEXy YacTUIIaMMU OIIpeHesIsioT
nedopMaruio 1 IpPOYHOCTb TPYHTOB.

[Ipupoma 5Tux cBsI3eM BecbMa CJIOXKHO WMEIOT CBOIO OIIpefesIeHHYIO
KOMIUIEKCHO-IEVICTBYIOIINII B TPYHTe BHEIIHUV, BHYTPEHHUIT I SHepreTidecKoe
1ojsie, B OCHOBY KOTOPBIX JIeXaT MOJIEKYJISpHble CWJIbI, 3JIeKTPOMarHUTHOV
IpUpOAbL. XapaKTep AeVICTBUS VX 3aBVICUT OT IIOBEPXHOCTHU paszeria 1 ux das T.e.
XVIMVYECKOVI IIPVIPOJIBI TBEPABIX MUHEPaIbHBIX YaCTHUIL , TEM CaMbIM CTPYKTypa U
CBOVICTBA BeIIeCTB KOTOPBIE 3aIIOJIHSAIOT MeX/AY YaCTUIHBIMI [IPOCTPAHCTBAMIAL

OpHako CTpyKTypa TPyHTOB BeCbMa pa3HOOOpPa3sHO KOTOpPBIE OIPeesIsIoTCs
KOJIMYeCTBEHHBIM ¥ MOP(OJIOrMUeCKM M B3aMOOTHOIIIEHVIEM TBEPIOV, KXIIKOM T
ra3oo0pasHOV YacTer KOTOpble 00pa3yloT IPYHT, TeM caMbIM (pOpMIUpOBaHME VX
IIPOYHOCTM IJIMHWUCTBIX TPYHTOB ¥ OOJIbIlIOe 3HAueHMe VIMEIOT XapakTep
arperaTHble YaCTUIIBI M pa3BUTVIE 1e(PEKTOB MUKPOCTPYKTYPHL

KammwuigpHble cBsi3v 00yCI1aBIMBaiOT CBSI3HOCTh I'PYHTOB, IIPeICTaBJIeHVIe O
KaIlVJUIIPHBIX CBSI3aX B AVICIIEPCHBIX TPYHTaX KOTOPBII OCHOBBIBAETCS Ha TOM UTO B
pe3yybTaTe B3aMMOMEVICTBMA BOOBl C TBEpOBIMM YacTUIlaMM TIpPyHTa, Ile
IIPOVICXOIMUT CMauduBaHMe IIOCJIeTHMX C OOpa3oBaHHBIM B IIOpax KOTOpbIe
CBSI3BIBAIOT YaCTMUIIBL

OpHako mpupopHass CTPYKTypHa TIPYHTOB MX COCTaB WX COCTOsIHVE B
OCHOBHOM OIIpeeIsioT AedopMalliOHHO-IIPOYHOCTHBIE CBOVICTBA I'PYHTOB M WX
paboTy KaK OCHOBaHWUI ¥ Cpelbl I COOPY)KeHWUIl, IIpuYeM BecbMa BaXKHOV
XapaKTepUCTUKON OyaeT CTPyKTypHas MPOYHOCTb TPYHTOB UM MX yCTOMYMBOCTD
CTPYKTYPHBIX CBSI3€V IIOM BIIMSHMEM BHEITHMX BO3MEVICTBUVM W Pa3IM4aroTCs
CJIeyIolyie OCHOBHBIE BUJIbI CJIOXKEeHVSI IIPUPOIHBIX [JIVHUCTBIX TPYHTOB:

l.ciouictele - (TOHKO ™ TpPyOO CIJIOMCTBIE, JIEHTOYHBIE, KOCOCJIOVIHBIE
CJIaHIleBaThIe U [IP.)

2.crInTHBIE - (MacCUBHBIE U CKPBITO CJIOVICTBIE)

3.cTI0KHBIe - (TOpPUPOBBIE, TYEVICTBIE, MUKPOIIOPICTHIE)

[IpouHOCTB IpyHTa — 3TO OTHOIIIEHVIe MacChl FPyHTa BMeCTe C BOIOV B ITIOpax K
3aHVMaeMOMY 3TUM I'PYHTOM 0O0beMy BMecCTe IIOpaMI.

B cBsizax M cTpoeHMe TpPyHTOB W3MeEHSIOIINME IUIACTMYHOCTb KOTOPBIN
CIIOCOOCTBYeT TPYHT IIOf, AEVICTBYEM BHEIIHEero yCWINs W3MEeHSIOMINUI CBOIO
dopMy m OGe3 msmeHeHUs oObeMa 1 OOpasoBaHMe TpeILIVH, TaKXe COXpaHsdeT
M3MeHeHHYI0 ¢opMy IOCjIe yCTpaHeHWs BHEIIHero BO3MENCTBU, UMCIIO
IUIACTVMYHOCTM TeCHO CBS3aHO C COofep’KaHMeM B IPYHTe ITIMHUCTOV pakiuu U

Ipm 35TOM VICIIOJIB3YETCA B KJIaCCI/I(pI/IKaLH/IT/I I OlIpenesieHVd HaVIMEHOBaHVIA
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[JIVHVCTOTO TPYHTa, (CyIlech, CYIJIMHOK, IJIMHA). TeM caMbIM CTelleHb IUIOTHOCTU
CBIIyYMX TPYHTOB, TIJe IUIOTHOCTb CJIOKeHMS TPYHTOB OLIeHMBaeTcs IO
K03 puIIeHTy HOPUCTOCTU.

CoOTBeTCTBEHHO IIOII OEeVICTBVIEM BHEIITHeV Harpy3km B TPYHTOBOV cCpeie
BO3HMKAIOT BHYTPEHHMEe HaIpsDKeHMs, KOTOpPble BOCIPVHVIMAIOTCS CKeJIeTOM
ITPyHTa dYepe3 KOHTAKTbl MeXay dYacTuiamy. Cujibl B3aMMOLEVICTBUS MeXIy
KOHTaKTaMVI Ha Ha4JaJbHOM OJTare IPMBOOAT K AedopMarysiM dYacTUI U
CTPYKTYPHBIX cBs3e. [1o Mepe pocTa Harpy3Ku CTPYKTYPHBIE CBSI3Y pa3pyIIaloTCs
Y HadMHAeTCS IIPOIlecC B3aMIMHOTO CMeIIeHMs YacTWIl C IIPeOofoJIeHMeM CWII
TpeHVs MeX/y HVIMM, T.e. BHyTpeHHee CMellleHVe. DTV CWIbI TPEHMS 3aBUCST B
OCHOBHOM OT MVHEPaJIOIMYeCKOT0 COCTaBa YacTy X (POPMBL

B mecuaHBIX I'pyHTax, rje Kak IIPaBWIO OTCYTCTBYIOT CTPYKTYpPHBIE CBSI3W,
B3aMIMHOE CMeITleHle YacTUI] IIPOVICXOIUT ITPAKTUIeCKV IIPM JIFOOBIX 3HaUeHMSIX
Harpy3ok. Ilo 3ToMy He CBsI3aHHBIX TPyHTaX OTCYTCTBYIOT CTPyKTypHasd
IIPOYHOCTb.

Ha ¢dusmko-mexaHmdeckme CBOVICTBA TPYHTOB BIIMSET MX CTPYKTypa KoTopast
omperesisieTcsd  B3aMMHBIM — pacIlOJIOKeHVeM 3epeH, BeJlMuMHa IOPUCTOCTU
KOJIMYeCTBEHHBIM COOTHOIIIeHMeM (pakimi, T.e. 3epeH 1 mop. B cBoio ouepens
CBIITyYlie TPYHTBI MMEIOT 3ePHIUCTYIO CTPYKTYPY ABYX BUIOB, IUDIOTHYIO U PBIXJIYIO.
[Tpyt 5TOM CBSI3HBIX TPyHTaX HaOJIIO[AIOTCS YeThIpe CTPYKTY PhL:

1.s9emicTast — COOTBETCTBEHHO ITBUIEBATBHIM T'PYHTaM, WiaM, 0Opa30BaBIIMCS
Iy TeM OCaXk[IeHWs 13 BObL;

2.XJ7I00peBUIHASL - y IJIMHUCTBIX TPYHTOB OCAIOYHOIO IIPOVICXOXKIEHMIS,
Coflep KaIIVXCs B 3HAUNTEIbHOM KOJIYeCTBe ChITyYVX YacTLL;

3.KOMKoOBaTasi - y BEepXHMX CJIOeB CBSI3aHHBIX TPYHTOB IIO[BEpPraroIiXcs
IIpolieccaM IOYBOOOpa30OBaHIS;

4.coTooOpasHag - HabsroraemMas B jlecax U jieca BUIHBIX CyTJIMHKAaX.

CrereHp VIUIOTHEHMSI TpPyHTa B yCJIOBMSX IHPUPOAHOTO  3aJIeTaHVIS
OlleHMBaeTCs Ha OCHOBe 11eJI0r0 psfa PU3MUecKnX XapaKTepUCTUKN BBISBIISI€MBbIX
IlyTeM IIOCTAHOBKM OIBITOB B IIOJIEBBIX YCJIOBUSX WIM WCHBITAaHUS WX B
s1abopaTopHBIX 00pa3loB rPpyHTa, 0e3 HapylleHs CTPYKTYPbL
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