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3AKOHOMEPHOCTH OPMHPOBAHHHA
/IbAOMOPOAHOH 3AK/TIAAKH

T'lpeacrasrerpr pe3ybTats! 1aO0PaTOPHBIX HCCAEAOBaHH MPOYHOCTHBIX XapaKTepHCTHK
/IBAOIIOPOAHON 3aK/IalAKH B 3aBHCHMOCTH OT KO/THYECTBa HaMOPAaXKHBAaeMbIX C/I0eB, 3aKOHO-
MepHOCTert 06pa3oBaHHsA /IbAOIOPOAHOIO MaTepHalla.

KrioyeBble cr1oBa: /IpAONIOpOAHAs 3aK/1aaKa, CH/BHOABAUCTBIE TPYHTHI, C/1ab0/IbANUCTbIC

TPYHTBI, 3aK/18A0YHbIFT MACCHB.

O [HMM K3 TEPCIeKTUBHBIX Ha-
MpaB/1eHUu B CO3AaHHH Tex-
HO/ZIOTMH HOBOTO KaueCTBeHHOTO YpPOB-
Hfl, TIO3BO/IAIONIMX PALIMOHA/IBHO OCBau-
BaTb MECTOPOXKACHUS KPHOIUTO3OHbI,
SIB/ISETCA PasBUTHE CHUCTeM paspaboTKU
C ymnpaBleHWEeM TOpPHBIM [aB/IeHHEM
MbAOTIOPOAHOM  3aknaakor. [Iprmene-
HHEe TEeXHO/IOTHH C /IbAOMOPOAHON 3a-
KIaZKOM KaK Y Hac B CTpaHe, Tak U 3a
pyGekoM MoKaszano ee 3PPeKTUBHOCTD
[1, 2]. IIpu mcnonb3oBaHMy ABAOCIIOPOA-
HOTO MacCHBa B KaudeCTBe OXPaHHbIX
COOPYKEHMI (MeRAYKaMepHBIX U Gapb-
epHBIX 1Ie/IMKOB, 3aKIaAKU BblpaboTaH-
HOTO TIPOCTPAHCTBA) MPU  T10A3eMHOM
paspaboTKe 3a/exker T10/1e3HBIX KCKO-
raeMbix HeoOXOAMMO YUMThIBaTh Kak
pUBMKO-MexaHNUYeCKMe CBOMCTBA M Xa-
pakTep 1ehOPMUPOBaAHUS MacCUBa, Tak
M 3aKOHOMEPHOCTHM  (POPMHPOBAHUS
BAOTIOPOAHON  3aK/IallKU, CIOKEHHOU
Y3 [IBYX KOMIIOHEHTOB — /Ibla U TOPHOM
MOPOBbI.

OavH U3 OCHOBHBIX KAacCUHKALIH-
OHHBIX MOKa3aTe/sIeii Mep3a/bix IPYHTOB —
KpUOTeHHasl TeKCTypa, POopMHUpYoIasi-
cs B 3aBHCHMMOCTHU OT YC/IOBUE MpPOMep-
3aHMsA, I/7IaBHBIM OOpPasoM Be/IMUWHEI
TeMIePaTyPHBIX U B/IAXKHOCTHBIX TPaIu-
entoB. HccnenoBaHusi Xxapaktepa [e-
dopMHPOBaHYs bAOTIOPOAHOTO MacCH-
Ba [3] mokasany, 4TO ero KpHOreHHas

TeKCTypa orpenensiercss popMoH, Benu-
YMHOM M  PAacIlOIOKEHUEeM  [esTHbIX
BK/IIOUEHHH.

[To coBpeMeHHBIM MpeACTaB/IeHUAM
[4], B TOM uMcre MO OITpede/ieHusM,
[IPUHATHIM B HOPMATUBHBIX I0KYMEHTaX,
Mep3/IbIMM Ha3bIBAIOT IPYHTHI, UMEIOIIUE
OTpHLATENBHYIO TeMIiepaTypy U cozaep-
®Kamye nea. CranbHble TPYHTBI, HMMEO-
IMie OTPULIATe/IbHYIO TeMIlepatypy U He
coaepXKaliye /1el, OTHOCAT K MOPO3HbBIM.
KpyrHoo610MouHbIe M MeKoAWCIIepC-
Hble TPYHTBI C OTpHLIATe/IbHOM TeMIiepa-
TYPOM, HO HE CLIEMEeHTHUPOBAHHBIE /IbOM
BC/Ie/ICTBME WX Ma/IOM BaXKHOCTH, Ha-
3bIBAIOT ChITyYeMep3/IbiMU. MoposHbie U
ChIlTyueMep3/ble TPYHThl 10 (PHU3HKO-
MEeXaHWUEeCKHMM  CBOWMCTBAM  He3Hauu-
TeNbHO OT/IMYAIOTCA OT I'PYHTOB, HMMelo-
LIMX [O/IOKUTE/bHYIO TeMITepaTypy.

B 3aBUCMMOCTHM OT OOBEMHOM /IbM-
CTOCTH BBIAE/SIOTCA C/IeAyioIMe KaTe-
TOPHH MEP3/IbIX TPYHTOB:

CH/IBHO/BAMCTRIE (CozepXxKaHve /1baa
6onee 50%);

[TAVCThIC
50%);

cnabonbAUCThIC
MeHee 25%).

CunbHOMBAUCTRIE TPYHTBI XapaKTepH-
3YIOTCS TOBBIICHHOM CAKHUMAEMOCTHIO B
Mep3/I0M COCTOSIHWM, a MPU OTTalBaHWU
MpUOGPeTaloT  TeKy4ylo, TeryJervia-

(comepxanue nabga 25-

(comepxaHve baa



CTUYHYIO WM T/IACTUYHYIO KOHCHCTEH-
LIMIO, UTO OOYC/IOB/IMBAECT KX IMPOCaa0oU-
HOCTb. [l 3TUX TPYHTOB XapaKTepHEHI
BecbMa Maslas Hecyllasg CIIOCOOHOCTH B
OTTasiBllleM COCTOSIHMM U OO0/bllasi CXKU-
MaeMocTb. CrabonbaucTbie TPYHThI UMe-
IOT He3HauWTe/lbHOe KOMMUEeCTBO /lefs-
HbIX BKoueHuit. [Ipy oTravBanuy Mern-
KOAMCIIEPCHBIE C1aBo/bANCTbIE TPYHTHI
(rIMHKUCTBIE, CYIAWHKCTBIC, TIbl/IeBaThie)
OOBIYHO MPHOOPETAIOT TYrOIIACTUUHYIO
WM TOAYTBEPAYIO KOHCUCTEHLIMIO U
MMEIOT OTHOCHTE/IBHO Mar/lyio CXKHMae-
MOCTb.

[IpavicTele TPYHTBI OG/MaAaloT MpoMe-
JKYTOUYHBIMH CBOMCTBAMM MeXKAY CH/IbHO-
Y C1aboNMbAUCTBIMU.

[To dusrueckoMy COCTOSHHIO Mep3-
Able TPYHTHI PasaensioT Ha [ABe KaTero-
puH:

TBepAOMEep3/Ible, YaCTHLIbI KOTOPBIX
MMPOYHO CLIEMEHTHPOBAHbI /IbAOM, TTPaK-
THUECKU HeCKrMaeMble;

I[/IaCTUYHOMEP3/IbIe, cozepxallvie
GorbllIoe KOMMUeCTBO HesaMepalliei Bo-
[Ibl, B Pe3y/bTaTe Yero B HUX MPOSB/Is-
IOTCS T/TaCTUUYEeCKre aedpOopMaLIvH.

[lokasatenieM rpaHuiibl TBEpAOMEP3-
7I0T0 U IVIACTUUHOMEP3/IOTO COCTOSTHUS
ABAAETCA KOIPPULIMEHT YI/IOTHEeHUS.
[lns1 TBepAOMEP3/bIX IPYHTOB €ro Berlv-
yvyHa paBHa v Menbimie 0,001 10°
[Ma)!, 418 rIaCTMYHOMEPABIX [PYHTOB
— oHa Gorbliie.

Kak u13BeCTHO, XapakTepHCTUKU Me-
XaHWUECKHX CBOMCTB Mep3/bIX PYHTOB
W [IbIOB ONpeaensioTcs B nabopaTop-
HbIX U [1O/IeBBIX YC/IOBUSIX.

[loneBble MCIIBITAHUS BBITIOMHSIOTCS
HeroCpeACTBeHHO B MacCHBe IpyHTa (Ha
MIOBEPXHOCTH, IITPEKaX U IITO/BHSX).
OHy MO3BOMIAIOT CO3MaTh B MpoLiecce
OTBITOB  HAMpPsAXKeHHO-1ePOPMHUPOBaH-
HOE COCTOsIHMe B Tropasao Oo7bliem
obbeMe TIpyHTa, ueM B /1ab0pPaTOPHBIX
ycnoBusax. Daaroaaps 3ToMy  MOXKHO
ornpeaenyTh HeCYIyio CIIOCOBHOCTh U
nedopMalli KaK Mep3/blx, TaK U OT-

2

TAMBAIOLIMX TPYHTOB C YYETOM B/AMSHUS
CTPYKTYPHOM HEOAHOPOAHOCTH, ITPHCY-
el IPYHTOBLIM MacCHBaM, I0 I1yOHHe
Y [omaav yx npocrupanus. [lpu co-
OPYXKEHUM OTBETCTBEHHBIX OObEKTOB
I10/1eBble WCIILITAaHUS OOSA3aTe/IbHBI.

OaHako Bce MOfeBble OMbIThl TPYIO-
eMKre U aoporocrosie. [ lpaktiuecku
HEBO3MOMXHO B TIO/ICBbIX YC/TOBUSIX BbI-
MO/IHUT ~ KO/TMYECTBO  3KCIIEPUMEHTOB,
HeobXoaAUMOoe /11 CTaTUCTHUeCKOM obpa-
OOTKY, a Takke /18 YCTAaHOB/eHs 3aBU-
CHMOCTH MEXaHWUYeCKMX CBOMCTB OT TeM-
repatypbl, (PU3HMUECKUX T[IOKasaTe/ieil U
T.A.

Haubonee momHo v AOCTOBEpHO 3Ha-
YeHUs] XapaKTepHCTHMK TIPYHTOB MOIYT
ObITh ONpe/enieHbl TIPU COYETaHUU TIo7e-
BbIX Y /1a00PATOPHBIX HCIIBITAHUEA.

ABTOpaMyl  TPe/CTaB/IgeMON  CTaThbi
OB TIPOBEeHbI /1abopPaTOPHBIE HCCIe-
[IOBaHHA TPOYHOCTHBIX XapaKTepPHCTHK
BAOTIOPOAHON 3aK/MaAKh B 3aBUCHMOCTU
OT KO/IMYEeCTBa HAMOPaKHMBAaeMBbIX C/I0EB,
3aKOHOMEPHOCTel 0Opa3oBaHKs /IhOTIO-
POAHOrO MaTepHyasa.

[IpoBeneHuo HCIBITAHUI TTPeIlecT-
BOBa/IO orlpeneneHue obbeMa IMYCTOT
MeKAYy KYCKaMM 3aK/IablIBaeéMbIX TOPO/I.
[ns yrpoleHuss pacuyeToB UX Qopma
MpHYHUMa/Iach IapoobpasHoi. Kcnons-
30BaHMEM HeOOXOaMMBIX popMy/T orpe-
neneHusi 00beMOB M MPOBEeHUeM Ma-
TeMaTU4YeCKHX MNpeobpasoBaHUil  T10/1y-
YeHO crieayioliiee COOTHOLICHE:
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HccnenoBanysa OCHOBHBIX (PUBHUECKUX
XaPAKTEPUCTHK /ThIOIIOPOAHOMN 3aK/IaIKU
IIPOBOAM/IHCH KOMIVICKCHBIM METOIOM HC-
TMbITaHUM Ha oBpasiiax MpPaBH/IbLHOM op-
MBI, OT/IMYAIONIMXCH TUIIOM KOHCTPYKLIMU
— KO/IMYEeCTBOM HaMOPaKHBaeMbIX C/I0eB
nopoa (2, 3, 4 u 5).

HcrnbiTaHus Ha OAHOOCHOE CKaTuve
KYOMUeCKHMX OOpaslioB  /IbAOTIOPOIb
MPOBOAMMCH O MeToAMKe, paspabo-
TaHHOM Ha OCHOBE paHee BBIMO/MHEHHbIX



MIla

ITpenen NpoYHOCTH HA OIHOOCHOE C:KATHE,

KoaunuecTBoO cj10€eB

Puc. 1. 3aBucHMOCTp npeaena NPOYHOCTH AbAONOPOAHOH 3aKIaAKH Ha OAHOOCHOe
CiKaTHe OT KO/IHYecTBa HaMOpaiKHBaeMbIX c/0eB npH Temneparype munyc 5 °C u

BaaxHocTtH ~17%.

HaTYPHBIX W 1abopPaTOPHBIX HCC/Ien0Ba-
HUIM M C YUEeTOM OCHOBHBIX TeopeTvye-
CKHX TIO/IONEHHM MeXaHUKU Mep3/IbiX
ropod.

OCHOBHOI  COCTaB  OX/IaKIAeHHOM
aApo6eHoM MOpPOoabl, MOCMONHO 3achl-
MaBliefics B MeTaanndeckie OopMbl
pasmepamu 15x15x15 cM, cocraBasiu
dpakimu pasmepom 5-10 mm. Tewmre-
paTypa Ha/WBaeMOM BOAbl B C/AOW M3
KYCKOB Tmopoa coctaBasna 3-5 °C.
[Mocne cMepsaHus crosi orepalus Io-
BTOPSA/ZIaCh A0 TIO/IHOTO 3aro/IHeHUs

dopMBI.

Omnpenenenne BAax)HOCTH /[IbAOTIO-
POMHOrO  MaTepvasna IPOBOAWIOCH
TepMoCTaTHbIM  MeTozoM. CpeaHsis
BAQXHOCTh  OOpa3lioB  COCTaBW/Ia
16,26%.

[TabopaTopHoe omnpeaenetve o6b-
eMHOro Beca 0OpasLIOB /1bAOIIOPOAHON
3aKMagku — Hauboriee 4acTO MCIIO/b-
3yeMOM II/IOTHOCTHOM XapaKTepUCTHU-
KM, 3aBHCSLIEH OT MX COCTaBa U CTPYK-

TYPBI, TTPOU3BOAW/IOCH BOMIOMOMETPH-
yeckuMm MeTonoM. CpeaHee 3HaueHHe
0OBbEeMHOro Beca 06PaslioB COCTaBU/IO
2,4 H/M®,

HicnibiTaHus abaonopoaHsix obpas-
LIOB Ha OAHOOCHOE CxKaTHe IPOBOIH-
[IMCh Ha Mpecce YHUBePCanbHOM HCIIbI-
TarensHoM MamuHel UTS co craHaoapt-
HbIM O/IOKOM M3MEpeHHs U YIpaB/ie-
HUS  (KOMIIBIOTEpHOE  OCHallleHye),
YKOMIT/IGKTOBaHHOM XOMOAW/IBHOM YC-
taHoBKoM NOSKE-KAESER. O6pastisl
repea MpoBeleHWeM MCIBbITAaHUNA BbI-
[EePKUBA/IMCh B XO/MOAW/IBHOM YCTa-
HOBKe TpH TeMrnepatype —7 °C. Or-
pedeneHvie Tipeaena IPOYHOCTH Ha
OOHOOCHOE CXaThe MPOBOAWIOCH Ha-
rpyxkeHveM obpa3lla Ha Ipecce a0
paspylleHys, r1oc/1e KOTOPOro MalllHa
BbllaBazia rpaco-LMdpoBLIe pe3yiib-
TaThl B MI1a.

BeisiBrieHHast 3aKOHOMEPHOCTb H3Me-
HeHUsl TMPOYHOCTHBIX XapaKTePHCTHUK
MbAOTIOPOAHOM 3aK/IaaKH B 3aBUCHMOCTH
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Puc. 2. H3meHeHHe CTPYKTYpbI AbAONOPOAHOH 3aK/l1aAKH B 3aBHCHMOCTH OT TeMIiepa-
TYpbI NpOMOpaxKHBaHHA: a) NIpyu Temriepatype —5 °C, 6) npu —24 °C, B) npu —20 °C; 1 — rpa-
HMLIBI C710eB, 2 — MTPOC/ION HEITPOMOPOXKEHHBIX NMopo, 3 — cMep3lIecs: KYCKU Nopo/

OT KO/IMUeCTBa HaMOPaKMBaEMbIX C/I0eB
3aK/IOYaeTcs B TOM, UTO /IbAOINOPOa,
0b6pasoBaHHasi MHOTOC/IOMHBIM HaMopa-
KUBaHWEM T[IpOYHee /hAOTIOPOAbl  C
MEHBIIIMM KO/TMUYECTBOM C/I0eB — Tpesern
MIPOYHOCTU Ha OAHOOCHOE CXKaThe Iisi-
THUC/IOMHOM KOHCTpYKimK B 2,5 — 2,7
pasa Bblllle, YeM, HaTpuMep, ABYXC/ION-
HoM. PesynbraThl MccregoBaHUi TpUBe-
feHbl Ha rpaduke puc. 1.
[laGopaTopHble HCCMeAOBaHUs pe-
KUMOB  (POPMHUPOBAHUS  /IbIOTTOPO/IbI,
IIPOLIeCCOB paclpe/ie/eHUs 1 3amep3a-
HUS Ha/MBaeMOM BOAbl B 3aBUCHMOCTH
OT TeMIepaTypbl OKPYKAIOIIErO BO3AyXa
MoKasaziv, uTo MpH TeMmriepatype Ipo-
MopaxkuBaHuss MuHyC 5 °C, Bombl —
nmoc 5 °C rpu ee KoMmM4ecTBeHHOM CO-
otomennn 20% ot obmero oGbeMa
obpaslia Boia MpH KPUCTA/IIN3ALINH 11e-
MEHTHPYeT HUAKHIOIO YacTb 3aK/IaI0UHBIX
cnoeB (pyc. 2, a) Kak IpH MOCAOKMHO 3a-
KiaabiBaeMoM obpaslie, Tak M Mpu 06-
pa3oBaHMM 3aK/1aaKku B oAuH caot. [Ipu
TeMriepatype OKpYiKalollero Bo3ayXa —
24 °C ¥ aHa/IOTMYHBIX TApaMeTpax MC-
MbITAHUM B MATUC/IOMHON KOHCTPYKLIMU

BOZA 3aMep3aeT Ha TMOBEPXHOCTH KaxK-
[0ro cnosi W ueMeHtupyer 1/3 ero
MOLIHOCTU (pUC. 2, 6), TIPU OAHOCIOM-
HOM KOHCTPYKLIMKM OCHOBHOM 0OBEM BO-
[bl 3aMep3aeT He MPOHMWKas BIyOb 00-
pastia, LeMeHTUpys /1viib 1/5 yactk ero
rnoBepxHocty. [lpu Temriepatype mpo-
MopaxuBaHuss —20 °C Boza Mpy Kpu-
CTa/I/I3aLIMK LIEMEHTUPYeT Bechb 3aK/ia-
[IOYHBIN MaTepuan (puc. 2, B).

HccnenoBaHusiMM Takke BBISB/ICHO,
yTO MpU TeMmriepatype Bosayxa —5 °C
[POLIeCC  TIPOMOPAKUBAHUA  3aK/IAAKU
3HAUMTENIbHO IIPOAO/MIKUTE/IbHEe, 4eM
npu Temriepatype Bosayxa —24 °C, HoO B
rnepeBoM cryyae POpPMUPYETCss OTHOCH-
Te/lbHO MOHO/IMTHBIN 3aK/aZI0uHbIM Mac-
CHB, BO BTOPOM — 3aK/Ia[I0YHbIH MacCCHB
C KapKaCcoOM U3 /Ib0MOPOAHBIX KOPOK.

[MonyueHHsle pe3yrsTaThl MO3BO/AT B
3aBHMCUMOCTH OT HarlpsKeHHO-aedop-
MHPOBAHHOTO COCTOSIHMSI OKPYKAIOIIero
MacCHBa, KOHKPETHBIX YC/IOBUM BeleHs!
TOPHBIX PAbOT palLMOHABHO MCIIONBb30-
BaTb TOT W/IM MHOM CIIOCO6 BO3Be/AeHUs
3aK/Ia0YHOTO MacCHBa.
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OCHOBHBIE INPHHLIHIIbI KOHCTPYHPOBAHHA
CHCTEM PA3PABOTKH MECTOPOXK/EHHH
KPHO/IHTO30HbI, AAAIITHPOBAHHBIX K K/TACTEPHOH
OPI'AHH3ALIMH PY/IHOTI' O BELIECTBA

Paccmotperipl 0co6eHHOCTH KacTepHOH opraHH3alHH PYAHOrO BelleCTBa Ha OAHOM H3
30/10TOPYAHBIX MecTopoxaerusi Axyrun. O60cHOBaHa HeOGXOAUMOCTh IPUMEHEeHHs
3hGheKTHBHBIX IeOTexXHO/IOIHE U3 K/lacca CHCTeM pa3pabOTKH C 3aK/1aAKOH BbIpabOTaH-
HOI'O MPOCTPaHCTBa, B YACTHOCTH C HCIIO/IB30BaHHEM /IbA0MOPOAHbIX orop. [ Ipeanoxe-
HbI OCHOBHbIE IPHHLIMIIE KOHCTPYHPOBaHHA TEXHO/IOTMYECKHX CXeM PDaLlHOHa/IbHOIO
OCBOCHHSA MeCTOPOXACHHH KPHO/IUTO30HBI ITOA3EMHBIM CIIOCOGOM C HCIIO/IB30BaHHEM

/IbIOTIOPOAHOH 3aK/1a4KH.

Knrouenbie czioBa: CKOI/IEHHA PYAHOIO BellleCTBa, Kaactepsl, CKOI/ICHHH PYAHO-

I'o BellleCTBa, /bA0NOPOAHBIE OITOPBI.

Cemunap Nel8

Opa3oBaHre KIacTepoB — 000-
COOMeHHBIX B ITPOCTPAHCTBE
CKOI/IGHHH PYAHOIO BellecTBa, B Tep-

BYIO ouepe/b CBA3bIBAIOT C AM3bIOHK-
THBHOM HaApPVIIEHHOCTBIO, KOrZla MHIpa-
LMs PYyao0BpasyioiMX PacTBOPOB MPO-
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VICXOAUT IO TpellMHaM U paspbiBaM. B
3TOM C/lyuae rHesza, Kak ITPaBu/io, Mpy-
YPpOUeHB! K MIePeCceueHHio TaKUX 30H MH-
rpaumu. /1ns HeKOTOPBIX BUAOB TO/e3-
HBIX MCKOTIaeMbIX M 3/IEMEHTOB K/acTe-
Pbl CBA3aHBI C KAPCTOBBIMU IYCTOTAMH,
reoMexaHMYeCKUMU GaphepaMi, I/IMKa-
THUBHBIMU HapyIIeHUAMH U 1.

[Ins 3010TOPYAHBIX MECTOPOKACHUIA
HepaBHOMEPHOCTb pacrpenenieHus 30-
10Ta BCerza oTMeJasiach Kak MX Xapak-
TepHoe cBoicTBO [1]. BrisBneHo, urto
KIacTepHasi OpraHusalvsa pPYyaHOro Be-
mectea (KOPB) nposBasiercsi, B OCHOB-
HOM, B BU/E THe3, /IMH3, PYAHBIX CTO/I-
6oB. BaxHBIMM XapaKTepHCTUKaMu Me-
cropoxaenutt ¢ KOPB seasiorcs mac-
mTab 3aracoB pya, COOTHOIIGHHE 3aria-
coB 6oraTbix U OeHbIX PYa U WX B3auM-
HOe PacIlo/IOKEeHWe, YUCIO HX TIPHUpOo-
HBIX TUIOB W/IH MPOMBIIIZIGHHBIX COPTOB,
IIPOCTPAHCTBEHHOE TO/I0KeHUe, dhopMa
Y pasMmepbl KractepoB. OCHOBHOM 0OCO-
GeHHOCTBIO OCBOEHHMS TaKUX 3a/exeit
ABMSAETCA  BBIMIO/IHEHWE YC/IOBUS  BO3-
MOXKHOCTA COXpaHeHUs B Heapax A/1s
rocneayiolero MsB/1edeHns 3abanaHco-
BbIX 3allacoB WU 11€/1eCO0BPasHOCTH UX
MOMNYTHOM BBIEMKM U CKIAAUPOBAHMSA
A7 YICTIO/Ib30BaHWsA B OyayIleM.

B sone HaasuroBass Baaparckoro
PYAHOrO T1071sl, IPeACTAB/SAIOIerO COo-
OOl 3Ta/IOHHBIM OGBEKT A1 OOUIMPHON
BepxHe-MHaAMrMpcKoOM MPOBUHLIMK  Ha
Cegepo-Bocroke Arytyu, BeineneHo 10
[IPOTHO3UPYEMbIX ~ PYAHBIX  CTO/IGOB,
VIMEIOIINX C/I0KHOE CTPOEHUE.

[NposenennsiMmu MI'ZIC CO PAH wuc-
C/Ie/IOBAHUSIMU BHISIB/ICHO, UTO aKTHBHbBIC
3arachl PYabl CO CPeaHUM COoAepKaHHEM
3onota 6ornee 20 r/T COCTaBAAIOT BCEro
35% pyaHoro cronba, 3akmouasi B cebe
74% 3arnacoB 30710Ta; Ga/aHCOBLIE 3a-
rackl ¢ coaepxaHveM boree 8 r/T, co-
oTBeTcTBeHHO, ~32 u ~85%; 3amacwl
pyabl C colepraHHeM 30/10Ta MeHee
6opToBoro cocrapnsaioT 63%, sakmouas
B cebe 15% somorta. Yyactku ¢ akTuB-
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HBIMU 3ariacaMu B PYAHOM 30HE paspos-
HeHbl U TPeACTaB/fIoT COOOM MHOro-
3BeHHble obmactu. Obiiee mnone coaep-
JKaHUH 30710Ta KpariHe HepaBHOMEpHoe,
KOHTpacTHoe.

CrpyKTypa pacripeseneHys 30/10Ta 1
HX M/IOLIAIHOe COOTHOIIeHHEe Ha OAHOM
M3 YdacTKOB 30Hbl HanBuroso# mnprse-
feHbl Ha puc. 1 u 2.

OTH 0COGEHHOCTU M 3aKOHOMEPHO-
CTM BMeCTe C paHee W3yUeHHBbIMH (M3-
MEHUHBOCTb MOIIHOCTH, YI7IOB MazeHus
PYAHBIX Tell, YCTOMUMBOCTY BMEILAIONIMX
[OpoA, TeKTOHHMYECKOM HapylIeHHOCTU
Y [p.) OAlOT IO/IHOE OCHOBaHHe YTBep-
KOAThb O 11e1eCoOBPasHOCTH KOPEHHOTO
repecMoTpa TMpPUMEHEHWs  CIVIOMHOMN
CHCTeMbl pa3paboTKU U Mepexona K pa-
LIMOHA/IbHBIM ~ KOMOVIHHMPOBAHHBIM  TeO-
TeXHO/IOTUSIM C CeNEKTUBHOM BbIEMKOH
PYabl, BHYTPUPYAHUUHOM MpPEAKOHLICH-
Tpalyier PYyaHOM MacChl U, BO3MOKHO,
APYTMX FeOTexXHO/IOTHH.

OcobeHHOCTh BecbMa HepaBHOMep-
HOTO paclipedesieHys MeTa/sia B pyae
YKa3sbIBaeT, UTO OJTHUM M3 OCHOBHBIX pe-
3epBOB MOBHIIICHHS 3KOHOMHUEC-KOM
3(pPEeKTHBHOCTU KOMITIEKCHOTO OCBOE-
HYS Heap ABASeTCH WCKIIoYeHre A00bI-
YM, TPAHCIIOPTHPOBKU M TepepaboTKu
HEKOHIWLIMOHHBIX Py INMYTeM HaaexKHO-
rO CeNeKTHMBHOIO Bble/leHUsI BbleMOY-
HBIX O/I0KOB, TIPUIOAHBIX K OTpaboTKe
no anddepeHIMpoBaHHbBIM B  IIPO-
CTPaHCTBe MeCTOPOXKAeHNUs W AWUHaMHU-
HbIM BO BpPEMeHU 3KCIVIyaTaLMOHHBIM
KOHAWLIMAM, TIOPLIMOHHOM U TIOKYCKO-
BOM COPTHMPOBKM 100OBIBaeMOM TOpPHOM
MacChl Ha OCHOBe KOPEHHOIro CoBep-
[MIEHCTBOBAHUS CHCTEM 3KCII/TyaTallMOH-
HOTO OMNpPOOOBaHMs, YIpaB/AeHUs 3ara-
caM{ M KayeCTBOM IIO/IE3HBIX HICKOIIae-
MBIX M TEXHO/IOTHH A0ObIMM U IYOGOKOM
repepaboTKU MUHEPA/IbHOTO ChIPbS.

BeisiBieHHble OCHOBHbIE OCOGEHHO-
CTM  IKCI/IYaTallM  MeCTOPOXKACHUM
kpuornto3oHel ¢ KOPB  (cTaauiitocts
Pa3paboTku — A06bkYa B OAHU [1ePHOIbI
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Puc. 2. Inan pacnpeaeneHus coaep:kKaHHH 30/10Ta Ha
vyactke pyaHoro croanba 1 mecropoxaenus Baapaw:
1, 2, 3, 4 — KOHTYPBI YUaCTKOB PYAbl C COAepHKaHHEM COOT-

BeTcTBeHHO MeHee 4 r/T 4 u 8 r/T; 8 u 15r/T; 60nee 100 r/T

TOMBKO  OBOCOB/MIeHHBIX B
MPOCTPAHCTBE 30H KOHILIeH-
TpallMd TO/Ie3HBIX  KOMIIO-
HEHTOB, B ApYyrue — pyabl,
nepelieqiiie B KaTeropHIo
KOHAMLIMOHHBIX; CO3HATe/lb
Hasd mnoapaboTKa PYaHOTO
MaccuBa, MpeaHa3HauYeHHOro
A8 TIOC/Ieayiouero  M3B/e-
YeHUs, TOPHBIMM paboTaMmu
MepBoi craauy; obs3aTennb
HOe BBIMO/THEHHE YCIOBUS
COXpaHHOCTU  MoapadaThl-
BaeMOro MacCHBa B CTaTH-
YeCcKOM paBHOBecHH; obpa-
30BaHUE AOTIO/HUTE/IBHBIX
nedpopmaliiii B moapabo-
TAaHHOM MacCHUBe, KOTOpble
Heob6X0oaMO YUHTHIBATb
NPy Be/leHWd TOPHBIX pa-
60T B OyayiieM) Mpearnona-
raloT U3sbIiCKaHue 3ddek-
THBHBIX U Hay4yHO OOBOCHO-
BaHHBIX T'€OTEeXHO/IOTHUN U3
KIacca cucTeM pa3paboTKu
C 3aKaaaKoM BbIpabOTaHHO-
ro MPOCTPAHCTBa, B 4YacT-
HOCTU C HCIIO/Ib30BaHHeM
AbAOTIOPOAHBIX ~ OMOpP B
KPHO/UTO30HE.

K ocHOBHBIM Mpenmyiie-
CTBaM TeXHO/IOTHH, HCIIO/Nb-
3yiolierl /IbAOTIOPOAHYIO 3a-
K/aJKYy, OTHOCATCH BBICOKOE
V3B/leUeHUe MU HepasibHOro
Chlpbs  TIPU  3¢pdPEKTUBHOM
MO/IIePKAaHMU  BhIpabOTaHHO-
ro TPOCTpaHCTBa Ge3 coopy-
JKeHUs  3aK/MaOYHBIX  KOM-
I/IKCOB M MCIO/B30BaHMUSA
[IOPOTOCTOSAIIMX MaTepHa/IoB,
HEOOXO/MMBIX TIPU MpHMeHe-
HUM TBepZeloller 3aK/IalKU
Ha LIeMEeHTHOM OCHOBe; HC-
TMO/Ib30BaHKe MIMEIOIINXCS
MUHepa/lbHO-ChIPhEeBBIX  pe-
CYPCOB, MaTepHa/IbHO-TeXHU-
yeckor 6a3bl U MPUPOIHO-
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KIMMaTUYeCKUX  OCOOeHHOCTel;  BO3-
MOKHOCTb KOMOWHMPOBAHHS CHUCTEMBI
paspaboTKU C /IbAONOPOAHOM 3aK/Iasl-
KOM C MOOHW/IbHBIMH, HEeI0POTrMMM Bapu-
aHTaMM APYrMX CHUCTeM A7s OTPabOoTKU
YUaCTKOB MeCTOPOXKIACHHI C OTHOCH-
TebHO HUBKHM COePMKaHUEM T10/1e3HO-
rO WCKOMAaeMoro; CHHXKeHWe yiepOa
OKpYXKalolllel  cpede  YMeHblleHHeM
T7Iolaaed mopoaAHbIX OTBA/IOB.

YcTaHOBNEHO, UYTO 3ak/i1azZKka Bbipa-
GOTaHHOTO TMPOCTPAHCTBa MPOMOPAKH-
BaeMbIMM T[IOPOJaMU HMeeT psaa IIpe-
HMMVIIeCTB Tiepea APYTYMM BUAAMU I10-
raiieHys MycTOT U C TeXHO/TOTMYECKOM
TOUKU 3PEHHS.

[lpu 3akmaake BbIPaGOTOK ITPOMO-
pakUBaeMbIMK TOPOAAMU  He3arloMHEeH-
HOe TOAKPOBebHOE MPOCTPAHCTBO 3a-
MYBAETCs BOAOM, KOTopasi P 3aMep3a-
HUW YBe/MuvBaeTcsi B oObeMe Ha 9 —
10% u cosmaer AOMOAHWTE/TbHBIN TOA-
MOp Ha/leraiolMx Ioposa, YTo obycias-
niBaeT OGornee 3PPEeKTUBHYIO PabOTy
CMep3ILIerocsi MacCHUBa Kak Kperiy Bbipa-
OOTKM IO CPaBHEHUIO C APYrMMH BUa-
MM 3aK/IalKU (TBepaeroler, CYXoi, rya-
paBAMyeckor U ap.). Moayis Yripyrocty
[IOPOA KPOB/IM MECTOPOXKACHUM KPHO-
TUTO30HBl OOBIYHO MNPEBBILAET MOAY/Ib
YIPYrOoCTH  /IbOTIOPOAHON  3aK/IaAKU
rnopsaka B 3 pasa, B CBA3M C UeM MpU
BbleMKe BTOPHWYHBIX KaMmep BC/Ie[CTBHE
MOAAT/IMBOCTH  CMEP3IIMXCS  LIe/THKOB
IMPOUCKXOANT pPa3rpy3ka AaB/lAeHWsT Mac-
CHBa Ha/leralollivix Mopo/ Y MOBbIIIaeTCs
YCTOMUMBOCTb KPOB/AW CMEXKHBIX OTpa-
GOTaHHBIX Kamep.

[punyarTensHoe MNpoMOpakrBaHHe
3aK/Ia404YHBIX MOPOA AaeT BO3MOKHOCTb
paboTaTh Ha [IOBEPXHOCTH 3aK/IalKU
yke uepes 2—-3 yaca: MPOXOAWUTh Bbipa-
OOTKH B BUCAUEM M OOKOBOM MacCHBax
Mopo/, MPOBOAUTL KaKkve-mbo paboThl
M0 YKpeIvIeHUI0 BO3BOAMMOM 3aK/IaAKU
U T.A.

HccrnenoBaHust CBOWMCTB  0OpasLioB
NBAOTIOPOABI, CHPOPMHUPOBAHHBIX  I1O-
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C/IOMHBIM HaMOpaXKBaHWeM IIpU pas-
MMUUHBIX TEePMOB/IAXXHOCTHBIX YC/IOBUSIX,
MOKa3bIBAIOT OO/bIoN pa3bpoc npesae-
7IOB IMPOYHOCTU Ha OTHOOCHOE CKaTHe —
oT nepBbIxX eauHull 10 8 — 9 MITa. Yka-
3aHHOe OOCTOATeNbCTBO IIpearonaraeT
BO3MOKHOCTb CO3/IaHUSI Pa3HOIMPOUHBIX
3aK/aZIOUHbIX MACCHBOB, T.e. WCIIO/B30-
BaTh MX HECYIIYIO CITIOCOOHOCTb B Mepax
HeOoBXOAMMOCTH U aocTatoyHocTHh. OT-
HOCHUTE/IbHO BBICOKasl IMPOYHOCTb /IbIO-
[IOPOAHOM  3aK/IaZKW  IpeAariosiaraet
TaKkKe BO3MOXKHOCTb ee MCITO/Tb30BaHMs
B POMU HWCKYCCTBEHHOM TTOTO/IOUMHBI,
YTO 3HAUMTE/bHO PaCIUPUT 0O6/1acTh
[MPHMEHEeHuUs.

Cucrema pa3paboOTKU C /IbAOINIOPOA-
HOM 3aK/IaZKOM C BbIEMKOM C/I0€B OpTa-
MU-3aXO/IKAMU  OTHOCHTENIbHO HeBOorb-
HMIOM [IZIMHBI M CeueHusi OOYC/1aB/IvBaeT
MOOW/IBHOCTb  TEXHO/IOTHM, TIO3BO/IsSeT
adpdpekTHBHO YripaBaaTh Kporned. [Ipu
orpabotke 3anexeit ¢ KOPB 3axoakamu
TrpeacTtaB/1geTCad BO3MO2KHBIM BbIAB/ICHHE
YYaCTKOB C Pa3HOKAYeCTBeHHOM PY/IOH.
[lpy mnoBTOpHOM OTPabOTKe 3anexu
MOKHO HCIIO/Ib30BaTh BBIPAOOTKU Iep-
BOM CTaauM pa3paboTKY, 3arlo/iHeHHbIe
CMep3IIMMICH TTOpOoAaMHy, ITpUYeM B Ka-
YeCTBe 3aK/Ia/IOYHOrO MaTeprasa MOXK-
HO TIPHMEHSITb He MYCThle IIOPOobl, a
HEKOHAMLIMOHHYIO Ha [AaHHbIA [epHo
pyay. OneIT paspabOTKM MeCcTOpOXKie-
nua DaapaH ¢ abaoriopoaHor 3aknas-
KOM TIOKa3bIBaeT, UTO ITPOBE/IeHHE BbI-
PaBOTOK B HMCKYCCTBEHHOM MacCCHBE Me-
Hee TPYI0eMKO, YeM 10 TIOPOAHOMY.

[TorckoBOe KOHCTPYMpPOBaHWE BapH-
AHTOB BCKPHITHA MeCTOPOXKAEHUNM C
KOPB BbisiBU10 11€/1€CO06Pa3HOCTb UC-
I10/1b30BaHHWA HaK/IOHHbIX Bpra6OTOK,
HarpuMep, TIeT/IeBblX, [AWarOHa/IbHBIX,
CMIMPABHBIX Che3/IOB, TPEUMYIIeCTBOM
KOTOPBIX SIB/ISIOTCA YMEHBbIIeHHEe pac-
CTOSIHUSI TPAHCIIOPTHUPOBaHHA PYabl OT
3a00eB K Chesay, YMeHbllIeHre YKcIa
reperpy3oK, HarpyuMep, BMeCTO ABYX-
CTYIeHYaToro  —  OHOCTYIeHYaToe



Puc. 3. IlpuHuunuaibHass cxeMa BbIEMKH 3a/eiKeH C KAaCTepHOH opraHH3auHeH pya-
HOro BeleCTBa C/AOSIMH C /1bAONOPOAHOH 3aKAaAKoH: 1 — MacCHB BMemaoMx rnopot; 2 —
6/10KOBbBINM BOCCTAOIIMM; 3 — HAK/IOHHAs BCKPhIBaoIIas BRIpaboTKa; 4 — Y4aCTKU 3a/1ekU C KOHAU-
LIMOHHOM PYIoH; 5 — A0CTaBOYHbIM HITPeK; 6 — KamMepa 1- oif ouepenu B BhieMke; 7 - — Kamepa 2-
oM ouepend; 8 - — KaMepa 1- ol ouepenr B 3akAaake; 9 — yuacTKU 3a/eku C HEKOHAULIMOHHOM
pyaoit; 10 — oTpaGoTaHHas KaMepa 2— oit ouepeau; 11 — AbaonopoaHsiit Lenvk; 12 — apaorno-
ponHas 3aK/aaKka HUKHUX c710eB; 13 — coeauHuTenbHas BhIpabOTKa /sl creayiomero cnosi; 14 —

BeHTH/IALIMOHHBIA MTPpeK

BCKPBITHE, HCIIO/Ib30BAHME HAK/IOHHBIX
BBIPAOOTOK C CAaMOXOAHBIM TPAHCIIOPT-
HBIM W/IM KOHBEMepHbIM 06G0OpYAOBaHU-
eM, MpHMeHeHHe [/id BEeHTWIALMU OT-
[eNbHBIX CTBO/IOB WM MYPdOB, a TaKXKe
BO3MOXKHOCTb TMPOBEACHUS  COeIWHU-
Te/IbHBIX BbIPAOOTOK Ha MOBGOM YJacToK
(kmacTep) 3anexu.

O6iee rmpencraBneHle O cXeme
BbIEMKU 3a/1eKel ¢ KaacTepHOM opra-
HU3allMed PYyaHOTO BelllecTBa CAOSMH C
NMBbIOTIOPOAHON 3aK/IafKOM MOMXKHO CO-
CTaBUTb M3 NPUBEICHHOTO pHC. 3.

OcHoBHble MNPHHLMIIBL IIpeasnarae-
MOrO [I0AXOAa K KOHCTPYHUPOBAHUIO
TEXHOIOTHYECKUX CXeM PallMOHa/IbHO-
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ro OCBOEHUSI MeCTOPOXKAeHUN KPUO/IU-
TO30OHBI TIOA3@MHBIM CIIOCOOOM C HC-
M10/1b30BaHKEeM /IbOTIOPOAHON 3aK/1al-
KW, aJalTUPOBaHHBIX K KAaCTepHOU
OpraHuU3allMM pPYAHOrO BellecTBa, CO-
CTOAT B C/eayiolleM:

— WCMO/b30BaHWe TPU BCKPHITHUM Me-
CTOPOXKAGHUI HAK/IOHHBIX BBIPAbOOTOK,
00eCreUmBaloNX BO3MOKHOCTL TTPOBe-
[IeHVsl COelVMHUTE/IbHBIX BHIPAOGOTOK Ha
MmoOO TOPU30OHT YUacTKa 3a/1eXKY;

— MpuUMeHeHHe MOOW/IbHBIX TexXHO-
IOTUYECKUX CXeM C BBIEMKOM C/10eB
OpTaMU-3aXOAKaMH OTHOCHTE/IbHO He-
OOMBIIONA AMWHBI U CeUYeHHUs C Lieblo
OIepaTUBHOIO BbIAB/ICGHHS YUYaCTKOB C
HEKOHAWLIMOHHOW pYyaoH;

— KOMOHWHalIUS CHUCTeMBbl pas3paboT-
KW C AbAOTIOPOAHON 3aK/AaAKOM C MO-
OUABbHBIMY, HEAOPOTMMM BapHaHTaMU
APYTUX CUCTEeM, B YaCTHOCTU KaMepHO-
CcTONGOBBIMU, A1 OTPAOOTKU YUACTKOB
MeCTOPOXK/AEHUN C OTHOCUTEe/bHO HU3-
KHMM CoOZep:KaHHeM I[10/1Ie3HOTO WCKO-
[1aeMoro;

— reoMexaHuueckoe 0OOCHOBaHUEe

KOHCTPYKTUBHBIX IMapaMeTpoOB TeXHO-
NOTMYECKUX CXeM (pa3Mepbl MCKYCCT-
BEHHBIX M eCTeCTBEHHBIX LIe/IMKOB) He-
06X0aMMO  TPOU3BOANUTL C YUeTOM
dakTOpa BpeMeHH c lienbio obecrede-
HUsE 6e30MacHOM OTPabOTKU BPEMeHHO
OCTaB/1leMOY HeKOHAWLIMOHHOM PYbl
B He/pax;

— HOpMaTHBHasg IIPOYHOCTb /bAO-
MOPOAHON 3aK/IaZKW AN PasiUudHbIX
reoMexaHHW4yeCcKHX YC/IOBHI pas3paboT-
KM MeCTOpOXKIeHUN obecrieurBaeTcs
3a CYyeT KOMIIZIGKCHOTO YyyeTa KOHCT-
PYKLIMA U TEXHO/IOTMU ee BO3Be/leHusd,
TEPMOB/IaXKHOCTHBIX YCIOBHUN POpPMHU-
POBaHUs U KOMITPECCUOHHBIX CBOMCTB.

[TonyueHHble pe3ynbTaThl MCCAEOO-
BaHWM, H3/10KeHHble OCHOBHBIE I1O/10-
JKEeHUs KOHCTPYMPOBaHHs CXeM A0ObI-
YU pyabl C AbAOTIOPOAHON 3aKAaaKOMU,
aaarnTUPOBaHHBIX K K/IaCTepHON opra-
HM3allMKM PYAHOrO BellecTBa, MOTYT
AIBUTbCA OCHOBOM 7151 MPaKTUYeCKOro
HCIIO/Ib30BaHUA MOOU/IBHBIX T'€OTexXHO-
oTUM TIpU paspaboTke MecTopokKae-
HUN KPHUO/TUTO3OHBI.
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