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Beedenue

Mup n€ccoBLIX NMOPOA — MHUP YAUBUTENbHHIM. OHM Bcerna NpuB-
Nexand BHUMaHME 4YENOBeKA M YXE MHOTHE TOOEl HMCCISHyIOTCSH
reojoraMs, TOYBOBeNaMHM, reorpacgamu. MaccHuBEI, CIOXeHHBIE JEC-
COBBIMHM TIOPOIAMH, MOIIHOCTL KOTOPBIX OOBIYHO COCTABJISEeT NECATKH
M [aXxe COTHM METPOB, OCBaWBAIOTCS CTPOMTENSMH, MEIHOPATOpaMH
M TIO0J HYXOH CEeNbCKOro xossiicrsa. Bo Bcex paifonax, roe BCTpeya-
JOTCA 3TH TIOPOABI, MX COCTaB crienudU4YeH U BMECTE C TEM JOCTa-
TOYHO OJM30K: 310 NeCYaHO-TIMHMCTO-IEUICBATHIE CHCTEMBI, OCHOB-
Had YaCTb KOTOpHIX IpejcTaBieHa ToHKomnecyaHbMH (0,1—0,05 mm)
U ocobenno kpymHombuteBateiMu (0,05—0,01 M) vactuoamm. ITni-
JIEBaTOCTh 3ITHUX NOpox “ycwieHa” M TeM, YTO B NPHPOAHBIX YCIIO-
BusaX 6oJee TOHKME ITbUIEBaThiC U INIMHUCTHIE YACTUIIBI arpernpoBaHbl
[0 pazMepa KpYITHOIbUICBATHIX.

JIéccoBrie nopoabl obnamaoT pAIOM CIEHM(MHUYSCKNX MHXEHEPHO-
TeoJIOTMYECKHUX OCOOCHHOCTEHM, KOTOpLIE BHIEIIIOT MX B I'POMANHOM
MHOTOO0Opasuu IpyHTOB. K KaTeropuu Takux ocobeHHocTeil B NEpBYIO
oyepeXb OTHOCATCS HMX 4YpE3BBIYAHO HM3Kass BOJONPOYHOCThL H,
IMaBHOe, — HpocanouyHocTh. IlocnemHsa BripaXaeTcs B CIIOCOGHOCTH
JAECCOBBIX TIOpOJl B HAIIPSDKCHHOM COCTOSSHMH JOCTATOYHO DPE3KO BO
BpEeMEHM YMEHBILIAaTh CBOM 00BEM IIpH 3aMauylBaHUH.

IIpocagourrie n€ccoBbie NMOPOALI PA3BUTHL 4Ype3BEIYAHO IIIMPOKO
M YCTAHOBIEHH], XOTS M B pa3HbIX 00bEMax, Ha BCeX KOHTHHEHTaX
KpoMe AHTAapKTHAbl. DTO CBOHCTBO CTAIO HM3y4yaThCsl MHXEHCpPAMH-
reonoramMu b B XX CTOJETHH, XOTS YXe [PEBHHM CTPOHMTEISAM B
Cpenneit A3MH HNpPUIIIOCH C HUM CTONKHYTHCH. K HacTosieMy Bpe-
MEHHM MEXAHM3M PasBUTHUS MPOCAINKHM — TIPOLECCA peaM3ailMy Ipoca-
JOYHBIX CBOMCTB JIECCOBEIX IIOpOJl IPY 3aMayMBaHHWH, CONPOBOXHA-
€MOM YyMEHBILIEHHMEM MX O00BeMa, M3YYCH [OCTATOYHO NOHpPOOHO
(FO.M. AGenes, M.B. AGenes, 1968; lenucos, 1946—1956; I'pynToBe-
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nenne, 1971, 1983; Kpyros, 1982, 1995; u nxp.). OcHoBaTenbHO
H3yYeHbl U CaMO 3TO CBOMCTBO JECCOBBIX IOpoHd, M (bakTophl, ero
ONIpeACAIOIINE, 3aKOHOMEPHOCTH PACHpPOCTPAaHEHHS INPOCANOYHBIX
pasHoctelr B Cepephoil Eppazuu (JlapuoHos, Ilpuxioncxuii, AHaHb-
eB, 1959; Kpurep, 1965; Masnsuos, 1958; JlbiceHko, 1978; Jlécco-
sole nioponsl CCCP, 1966, 1986; m Ap.), a TaKke MeTOAB IPOEK-
THPOBaHMS ¥ BO3IBEACHWS WHXCHEPHBIX COOPYXEHUH Ha TaKUX TpYH-
tax (Kpyros, 1982; Ilocobue mo npoextupopaHmio..., 1986; CHull
2.02.01—83; Kpyros, bormacapos, 1989; u xp.). Brulo ycraHoeneHo,
YTO HpOCano4YHbBIMU CBOMCTBAMM MOIYT oOnamark M ApyTHE pa3sHOCTH
TOPHEIX TIOpOH. ITBUIEBATHIC 3acOJicHHBIE M He3aCOJeHHEIE TIECKH,
BYNKAHHYECKUE IeIUThl, UCKYCCTBEHHEIC T'PYHTHL

IeHe3uc TIpOCaNoYHBIX CBOMCTB JECCOBBIX NOPOX OO CHX HOp He
TOMYYHJI OMHO3HAYHOMN WM XoTa Obl OoNee WM MeHee ornpeneneHHOM
TpaktoBK¥. Mccnemopanwe 3TOro Borpoca — IipobjieMHas, cyry6o
MIDKCHe PHO-TCOJIOTHYECKAS 33jada, pelliaeMass MHOTHE IOkl XOTS H
HeOONBIIMM 4YMCIOM aBTOPOB, HO MCXOISMIINMX, KaK IOKa3aHO ganiee,
M3 TIPHHIIUITHAIBHO Pa3HEIX NTOCTyNaroB. CHElMaNbHO OpHEHTHPOBaH-
Hele B 3TOM HAMpaBi¢HHMM TeOPeTUKO-METOAMYeCKHe pa3paboTKu
penoHUAN B.I1. Anambes, b.®. TIarait, H.A. denncos, H.B. Kono-
muiiites, B.M. Kopo6xux, H.U. Kpurep, H.I'. Masnanos, A.B. Mu-
HepsuH, E.M. Ceprees, B.T. TpoduMOB M HX KOJUIETH, Pe3yNbTATH
9KCIIEpMMEHTOB KOTODPHIX YKa3aHHl B HacTosllel pabore.

ITeppbie MoHorpaduueckie paboThi, B KOTOpEIX THIIOTETHYECKH
(B miaHe BHUIBIDKEHHS THIIOTE3bl) AEMCTBUTENLHO DPaccMaTpUBAIOCH
TIPOHCXOXIOCHUE TNPOCANIOYHBIX IOJOBRIX, AENIOBHANBHBIX, IPONIOBH-
ANMbHBIX M ALTIOBHATLHBIX JIECCOBHX IOpOA, OBUIM ONy6IMKOBAHHI B
1946—1953 rr. H.A. JdenucopniM. 310 OBUIM, NO Haulel OLEHKE,
BHIJAIONLIMECH TIO HACAM, XOTH BO MHOIOM M TIOBTODSIOIUME IpYyr
[pyra, TpyAhl, B KOTOPHIX 4¢TKO chOPMYINPOBAHO HECKONBKO THIIOTE3
tbopMupOBaHMA paccMaTPUBAEMOro CBOMCTBA JIECCOBBIX MOpON Pa3HO-
IO reHe3nca. DKCICPUMEHTAIBHEE N0KA3aTeNheTBA MX JCHCTBEHHOCTH
OBUTH TIOJIYYeHB MHOTO TIO3Xe M M3JIaralorcs gajee.

B mnocnemyroume Trofbl lelicHaNpaBreHHOE HW3y4YeHHe TreHesHnca
TIPOCaZIoOYHOCTH JIECCOBHIX NOPOA TIPOBOIMIOCE B OCHOBHOM A.B. Mu-
HEePBUHHIM C COTPYBHMKaMM Nox pykoBoxcTBoM E.M. Cepreepa. Omm
BHIZIBUHYNU HOBYIO TMIOTe3y HOpMUpOBaHMA NARHHOIO CBOICTBA, Ha-
3BAHHYK) MHOH TIMIIepre¢HHO-AeTUpaTallHOHHO-Pa3yILIOTHHTEILHOM.
IMosxe =3ra rymore3sa B MX paborax TpaHchopMHpoBanack B KpHO-
IMIOBHANLHYIO M AaXe KPUOCHH- M KPHO3MMICHETHYECKO-CYOIMMALIM -~
OHHYIO {CM. I'l. 2). ABTOpaMH Obiyia NPENNIPHUHATA HOILITKA, BO MHO-
TOM yCIielUHas, 3KcIepUMeHTANEHO NOATBEPAUTh HEKOTOPHIE U3 CBOMX
uaei. Pe3ynbTaThl 9THX OYeHb UHTEPECHBIX paboOT ONyDJIMKOBAHEI B
MHOTOYMCJIEHHBIX CTaTbIX M MMEIOT CBOeoOpasHblii “KycO4yHO-0104-

4



i 2?

HBi” uTor. B BUAE MOHOrpadMYeckod CBOOKM OHHM TaK M He ObUIM
000061LEHE.

B 1986 r. BhIlIIa B cBET UHTepecHas moHorpagus H.M. Kpurepa,
ABTOPUTETHEMILETO M CTapeiiliero uccienosaTesiss JECCOBHIX NOPOX,
non HasBanmeM “JI€cc. PopMupoBanue npocamoyHbix cBoiicTB”. Ka-
3ajock 6bl, 3Ta KHUTa, KaKk U pabora H.J. Jlenucosa (1953), momxHa
6bUTa cTarh ITANIHOM B M3YYEHWM IeHEe3uca NMpocaJOYHOCTH JECCOBLIX
niopon. OgHaKO HMMEHHO 3TOro, ¢ MoOed To4YkM 3pCHM#, M HE
TIPOM301IUI0, MOCKONBKY B KHMI¢ B OCHOBHOM paccMOTPEHbI (paKTOpEHI,
onpenengmiollie BEIUYNHY ITPOCAAOYHOCTH, SHEpreTHKa M TeOXMMHH
néccoB, cpA3b €€ (IIPOCAJOYHOCTH) C YCIOBMSMHU TIeorpadpuyeckoin
cpenpl. PaccMoTpeHue reHesuca NpocaOYHOCTH, T.€. FCOJOTHYECKOro
npolecca e¢ (pOPMHpPOBaHMA, IO CYILIECTBY, nanec TIONYIApU3aLHUU
“npuHumna Jlenvicora” (Kpurep, 1969) He rpoaBUHYJIOChH.

Mu1 3aHMMamich NpobieMaMy reHe3uca HpocagOYHOCTH JIECCOBBIX
Topoli, He OOWMH TOog — M B TEOPETUYECKOM, M B 3IKCIIEPMMCH-
TaAIbHOM, M B PeTMOHaIBHOM 1iadHe. Ham ripeactasisSioTcs Ii1aBHBIMHM
CleAyIOIMe TpH MO3HULMU; 1) cHcTeMaTHKa M XapaKTEPUCTHKa CO-
JepXaHWs BHIIBMHYTHIX PasHBIMM aBTOpaMM TH1ioTe¢3 O (dopMHpoBa-
HUM TPOCAIOYHOCTH NECCOBBIX TMOPOMN;, 2) OGOGUITHHUE 3KCTCDUMCH-
TAILHEIX AAHHBIX, MONYYEHHEBIX B Tponecce nabopaTOpHOro M IO-
JeBoro (B MaccUBE MOPOA) MOACHMPOBAHMA NPOCANOYHOCTH NECCOB
PaxHYHOro TIeHe3uca (J0JOBBIX, ACMIOBUANBHBIX, [POMIOBUANBHBIX,
AUNOBUANLHBIX M Op.) pasHRIMM aBTopamu; 3) o0oOllieHMe mnpemio-
XCHHEIX paHee U CO3JAHUEC HOBBIX JIOTMKO-TpadMUECKHMX MOICICH
$opMHpOBaHMS CHHICHETUYECKOM M STMICHETHYecKOH NpocalodHoc-
TH NECCOBHIX INOPON pPasHOTO TIeHe3Mca IPUMEHHTEIBHO K 00beMy
3JIeMEHTApHOTO CJIOS M PaliM4YHO NOCTPOCHHEIX TOMI TAKMX TOpPOX.
Vxe B xone HamMcaHus MOHOrpaduy 6bUla B ONpeACICHHON CTETICHM
peann3oBaHa 4eTBEpTass NMO3ULMSA — (QOPMYJIMPOBKA OCHOBHLIX I10JO-
XKEHHI YacTHRIX M oOuuell Teopuit dopMupoBaHys IPOCaTOYHOCTH
néccopuix nopon. Ilepsrie, yacTHRIE TeOpuM XapaKTEpHU3YIOT 3aKOHO-
MEpPHOCTH (POPMHMPOBAHMS IIPOCANOYHOCTH JECCOBBIX TTOPON pa3iHy-
HOTO TeHe3uca (3010BOTO, NPOMIOBHANBHOTO M Ap.) 110 OTASIHHOCTH,
aHAIMTHYCCKM, KaK IIPMHATO TOBODHTh B MHIKEHEPHOH TIeoNOTHH.
Ob1as xe TeopHs paccMaTpuBaeT OOIIHe, CHHTOTHYCCKUE 3aKOHO-
MEPHOCTH ONMCHIBaeMOro npouecca. Kak Bce 370 TIONYYHIOCH —
CYIUTD YUTATEIIO.

Ileppass pabora, OcBeLiaiolAd BOIIPOCH WMHXCHEPHOH TIeonOorHu
néccoppix MOpoR OwUla omy6nukosaHa asropom B 1963 r. Ilosxe
(1966, 1968 rr.) coBMecTHO ¢ A.B. Munepsunniv 4 SL.E. lllaeBuyem
(1986) 6 ommybaMKoBaHEI O030pHI O JECCOBLIX TIOpoAax 3amaj-
Hoii Cubupu B OTACITBHEIX ¢¢ paiioHax. B Hux 3aTparMBamuch U
BOIIPOCH TeHe3Mca TIPocamoYHOCTH. B yacTHocTH, OBUIO NMOKa3aHoO,
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YTO IIpOCafOYyHBIC Pa3sHOCTH BO MHOIMX paiiOHaxX, a B UECHTpaIbHOM
YacTU 3TOrO peTHOHA NOBCEMECTHO, Pa3BHUTHI TOJMHKO B Y3KMX, NpH-
PEYHBIX, IPOIPECCUBHO IOpPEeHUPYeMLIX B HACTOSIEe BpeMs MacCH-
BaxX W 3TO CBOMCTBO OpMHpyeTcs IOI BO3ACHCTBHEM IMIICPIeHHO-
JeTHApaTallMOHHO-Pa3yIUIOTHUTENILHOTO MexaHM3ma. Ha ocrambHOM
TIpMWICralonie TeppUTOPHM IBUICBATHIC NMOPOOHl IO BAMSAHHEM TH-
TIepreHHO-Pa3yIUIOTHHTEILHOIO MeXaHH3Ma HpHoOpeTaloT B BepXHeil
YacTH pa3pe3a BHICOKYIO NMOpPHCTOCTH (o 45—50%), HO COXpaHAIOT
TIOBHILEHHYIO €CTeCTBEHHYIO BIAXHOCTb M ABIAIOTCH HENpOocanoy-
HEIMU.

B mocnepyronme rogbkl Mbl 3aHHMaNMCE NPOOJieMaMH PETHMOHAIb-
HOA MHXCHEPHOH reoJOrMM, B TOM 4YHMCJI¢ HMHXCHEPHOH TeoJoruu
n€éccoBrX nopon. Ilpu 3TOoM, MOXHO cKasaTrh, B HEHTpe BHMMAHMHA
OCTaBUIMCh TYONMKALUMHM, Kacawoonecs HpobreMbl FeHesuca Ipoca-
JO4YHOCTH. B Te romm (KOHEH IIECTHHECATHIX — CeMMIECHAThIe) Ha
Kacdenpe TpYHTOBSACHHS M MHXCHCPDHOW TI€OJIOTMH TeOJOTHYeCKOro
daxkympreTa MockoBckoro yHuBepcurera M. M.B. JlomonocoBa mnox
BsgHHeM ugeid A.B. MuHepsuHa M Onaropaps HAacTONYMBOCTH ee
sageayoowiero E.M. CepreeBa Onlla OCyilleCTBIcHA, KaK yX¢ OTMe-
Yanock, TpaHchopMalMs B3FANOB HAa FEHE3UC NPOCATOTHOCTH JIECCO-
BBRIX OpOJ: OT IPU3HAHMA B K24eCTBE OCHOBHOTO I'MIICPreHHO-[CTHA-
paTalMOHHO-Pa3YIUIOTHUTEBHOTO MeXaHn3Ma (opMHUpOBaHUSA 3TOrO
CBOICTBA K KPHOJSMOBHAILHOMY, 2 3aTéM M KpPMOSNH- M KPHUOCHH-
reHeTHYeCcKO-cyOnuMarMoHHoMy MexaHnsmy (Mumepsun, 1982; Mu-
unepsuH, Kommccaposa, 1983). Paboras B Te romml B obnactd pac-
TIPOCTPaHE¢HUsT MHOFOJIETHEMEP3NLIX TIOpON, M3yYMB COCTaB M CTpO-
eHHe WX TONIU, B TOM YHCIEe U TBUICBAaTHIX MO cOcTaBy, Habmonas
0oco6eHHOCTH MX TIOBeIcHMA IIpH Iiepexoze TemrepaTyp B 06xacTb
TIOJIOXUTENLHBIX 3HAuYeHWi!, MBl HeomHokpatHo (Tpodumos, 1980,
1986, 1986a) nyGmMyHO BhICKa3hIBaM KPUTHKY B apec aBTOPOB TaKMX
KoHuemuit. Bonee Toro, nopobHas kputHka “nomeurana” A.B. Mu-
HEPBHHA M €r0 KOJUIET, MHOTHE M3 KOTOPHIX HMKOTrJa He paborayii B
YCIOBHSX KPHOIHUTO30HKI, BCe Oonee U Ooliee B CTOPOHY “KpUOreHe3-
HBIX” TOZHMLMH. B 3TOH cHTyaumM crana HeoOXoauMa HOCTaHOBKA
CEePHM CHCIUANLHEIX 9KCHEPUMEHTANLHREIX paboT, HanpaBiCHHBIX Ha
HCClIe[OBaHMEe BCeX IOCTYJIMPOBAHHBIX B JUTepaType MEXaHM3MOB
dopMupoBaHUs HNPOCANOYHOCTH, peadbHOE BOIUIOILICHNE KOTOPHIX He-
o0xomuMo OBUIO TpOBeCTH “pasHBIMM PyKaMH” M Ha Pa3’HBEIX 06bek-
Tax-obpasnax.

TlepBEle SKCIIEPUMEHTHI B 3TOM HAalpaBieHMHM OBUIH BRITIOMHEHH
noj HalMM pykoponctBoM A.M. BopommmmiM emie B 1968 r. mpu
TIOATOTOBKE €r0 AMILIOMHOM paboThl M OBUIM TIOCBAILCHHI U3YJEHMIO
POJIM CE30HHOIO TIPOMEP3aHHSA-TIPOTAMBAHMA IMBUISBAaTHIX IOpon B
YCIIOBHSIX OTKPBLITOM CHCTeMBI KaK COCTABIAIOLIMH YacTH THICPreH-
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HO-IeTHAPATAlIMOHHO-Pa3yIUIOTHUTEIPHOTO MEXaHu3Ma (pOpMHpOBa-
HUA TIPOCANOYHOCTH JIEcCOBRIX mopoa. [losxe 3ToT Bompoc cran
00BEKTOM MHTEPECHOH 3KCIMEPUMEHTANLHON OUCCePTAUMOHHON pabo-
T8 A.M. BopoHuHa, KOTOpHIA €€ BBHITIOJHSJ TIOL PYKOBOLCTBOM
E.M. CepreeBa u ycneumHo 3amwmtwi B 1973 r. K coxanenmo, stu
3KCMICPUMEHTANLHEIE MAaTepHabl IONYIMIM, C Hallleil TOYKH 3peHUf,
Y3KyI0 MHTepIpeTauuio B paboTax psiza OpYTMX aBTOPOB MU BO MHO-
TOM TIOCIYXWIH TIepexoqy Ha KPUO3IIOBHAMLHYIO TO3MLIMIO B BOIIPO-
cax reHe3nca NMPOCANOYHOCTH JIECCOBBIX TIOPOI.

B cBasu ¢ 3tuM B 1976—1977 rT. Hamu Obra paspaboraHa Ipo-
rpaMMa 3KCMICPUMEHTATBHHBIX NabopaTopHEIX M MOJEBHX pabor, opH-
eHTHPOBAHHAY HA HCCASHOBAHMC PATMIHEIX BHICKA3AHHBIX B JIHTEpa-
Type MeXaHHM3MOB (hOpMHpPOBaHMS NPOCAJOYHOCTH, IIPEXAE BCETO
IeruapaTallMOHHO-HepoyruioTHuTeasHoro (H.S. denmcoB), meruapa-
TaupoHHO-noynnothuTenpHoro (H.A. Jlenncos) ¥ rumepreHHO-ne-
TUIpaTalHOHHO- Pa3yIUIOTHUTENbHOro. Peanu3anus 3roif mporpamMmsl,
OCHOBHBIC pPe3yJIbTAThl KOTOPOIl M3MOXSHH B KHHTIE, CTana BO3MOX-
HOll ToNLKO Onaromapss cOBMECTHOH MHOrojieTHed pabote ¢ corpynd-
HMKAMM Ha3BaHHOU Kadenphl U TIOMEHCKOH MHXCHEPHO-TEONOTHYeC-
KOi 3kcmeauuMM reonormueckoro cdakymsreta MIY (H.I. ®upcos,
BTI. Kympsminos, B.C. Bonmapenxo, A.B. I'yceB, M.P. TI'opckmii,
M.H. fAxomneB, B.I. BonHyxuH), acrmpantamu (A.B. Epiuosa,
E.JO. Kymukosa, T.B. Aunpeesa) u cryneHTamu Kadbenps! (T.I. Anex-
cecHko, B.C. Bonmapenxo, JI.O. Bacunresa, A.C. Berpos, M.P. T'op-
ckuif, A.B. Epwosa, T.JI. Konorosa, K.fI. Hasmuepa, M.H. SAxos-
neB). IlpakTiyecky Bce OHM yyacTBOBaIM B nybOiaukanuax (Tpodumos
H gp., 1980—1995), coBMecTHyI0 paboTy ¢ HUMH aBTOp BCIIOMHHACT C
6naronapHocteio. Oco6o aBTOp CUMTAaeT HEOOXOAMMBIM BHIICTHUTH
B.C. Bonmapenko, BHeCLIETO 3HAYMTEIbHBIH BKJIAX B MPOBEACHHE KaK
NabopaTOpHBIX, TAK M YPEe3BHYANHO TPYIOSMKHX HAaTYpPHBIX 3KCIIE-
PHUMEHTOB C IIENBI0 MCCASHOBAHWA THICPreHHO-ICTUIPaTaAlMOHHO-
HEOYIUIOTHUTEILHOTO MeXaHH3Ma (GOPMHPOBAHUS IIPOCAIOYHOCTH
NECCOBHIX TOpoX pa3sHOro BO3pacTa M reHesuca, U A.B. Epuosy,
YCICILHO 3aLMTHBIUYI0O B 1997 r. KaHIMOATCKYIO OUCCEPTAlMIO Ha
TeMy “OKCriepUMEHTATLHOE NOKA3aTeNbCTBO M JIOTMKO-Tpaduyeckas
Mozneb GOpMHpPOBAHMA MPOCANOYHOCTH ALTIOBUANHEHHIX IBEUICBATHIX
nopon MpH ACTHAPATALIAN .

B nmponecce NpoBeleHHS HAMEUCHHOA TIpOrpaMMEl Hapamy ¢
Cyryb0 3KCIIepMMEHTANEHBIMH HCCICIOBAHMAMM OBUI BHITIONHEH ILie-
JhE pAR TeopeTHUEeCKMX paspaborok. Cpe HMX B MEPBYIO OYepenb
ClieAyeT Ha3paTh IIPeaCTaBICHUA O MPOCANOYHOCTH KAK CHHTCHETHYEC -
KOM M KaK SIHTCHETMYECKOM CBOMCTBEe JEccoBRIX mopox (1980),
MIPEIOXEHMS 10 KiacCHMUKalMK THIIOTe3 O TeHe3Uce MpOocanodHOC-
TH néccosbix mnopox (1980—1989), BrimeneuMio THIIOB M BHIOB
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HW3MEHCHMsI BEIMYMHBI NIPOCANOYHOCTH IIO pa3pesy TOMIM JIECCOBRIX
nopon (1985), HoMeHKaType 3THX MOpon C MHXEHEPHO-TeOJOTHYeC-
Kkux nosuumi (1992), xnaccuduxanmy toil JECCOBBIX IMOPOHN MO MX
BEPTUKAILHOMY CTPOCHHMIO M OCODCHHOCTAM H3MCHCHHSA ITPOCAIov-
Hoctn (lllaeswy, Tpodumos, 1987). K aT0# Xe KATETrOpHH cIERyeT
OTHeCT M O0OOIICHME 0 MAKCMMAILHBIX MOLIHOCTAX IPOCANOYHBIX
Tomi JECCOBHIX mopoa. Bce a3t mpobiaeMbl B pasHOM obbeme
paccMOTPEHHI B NpemiaracMoi pabore.

Hekoropbie 13 3THX TeopeTMyecKuX pa3paboTOK OBUIM BRIIOIHE-
Hbl B X0 MCCICHOBAHMI IO M3YYCHMIO OMOPHBIX MHXCHEPHO-TeO-
norudeckux paspesoB CCCP, B paMKax KOTOpHIX OOHMM H3 COpYy-
KOBOAUTENICH MO MHXCHEPHO-TCOJIOTHYSCKOMY HAMpPaBJIcHMIO ObLT aB-
TOp. 3TN paboTH ORUIM 3aBepllicHbl B 1990 r. ¥ pamM YHMKAIBHEIHA,
K COXAaJCHMIO, B OCHOBHOM O CHX IIOp H¢ ONYOIMKOBaHHBIM MaTe-
pUaI. ABTOp M3Jarayl CBOM IPENCTABICHUA IO YKa3aHHBIM BOIPOCAM
Ha COBCIAHMAX IO LIMKNIUYHOCTH CTPOCHMsS TOMI M H3IMCHCHMSA
CBOMCTB NECCOBHIX ITOPO M €ro UCMOIL30BAHHIO IIPH HHKCHEPHO-TeO0-
Jormyueckux uabickaHmax (1983, 1985, 1987 rr.), Gymyu OOHHM H3
HMX OpraHM3aTopoB, IO peNaKkilMeil aBTopa BHIIUIM B CBET TPYOHI
coBeitiaunii, npoumequmx B 1985 r. B PosHo u B 1987 r. B Ila-
THropcke. B oboluieHHOM BHOe MHOTHMe W3 3THX MO3WIMIA pac-
cMaTpuBaiMch Ha BcecolozHOM coBelllaHMU IO MHXCHEPHOI reosio-
iy n€ccoBhix nopox B 1989 r. B Pocrose-Ha-/loHy. COOpPHMK IUIe-
HapHBIX JokaanoB “CoBpeMeHHBIC NMPOONEMEI MHXCHEPHOH TeoJOrvH
NECCOBHIX TMopon” omyOaMKOBaH TakXkKe IOA peJakKileil aBTopa B
1989 romy.

ConepxaHve mnpemiaraeMoil MOHOrpadMH BO MHOIOM HEOOBMHO
IUIE MHXKCHEPHO-TEOJIOTHYCCKOM JIMTepaTyphl, HMMeeT He Mopdono-
TMYCCKYI0, a TeHETHYeCKYI0 HanpaBieHHOCTh. Hekoropele BOIIPOCHI,
KaK HOMCHKJIATYPHEIE, TAK U MHTepIpeTalMK psAfa JAHHLEIX B IeHe-
THYECKOM aclieKTe, HOCAT AUCKYCCUOHHBIN XapakTep. Psm xputhyes-
KMX 3aMeYaHWH M JaXe BO3PaXeHHH YyX¢ BBICKA3WBATHCh. DTO IO-
BOPHT O TOM, YTO BOIPOCH], 3aTPOHYTHE B JaHHO#M pabote, HeoOxo-
IuMo olcyxnaTh, MpemaraTb HOBHIE B3IVISAOBI Ha CTapbie, Kasaloch
651, ycTosBILICCS TO3MLMH M YTO Ha3peao BpeMsA CO3NaHMA HOBOTO
obolieHusa no npobiemMe reHe3nca MPOCATOYHOCTY JECCOBHIX TIOPOX.
HaneeMmcsi, 4TO0 OHO 3aMHTEPECYET HE TOIBKO HMHXKCHEPOB-TEOJNOIOB,
HO U Oojee LIMPOKMII KpYr 4YMTaTeslcil, CBS3aHHBIX C M3Y4eHHMEM
JECCOBBIX MOPOXA, — Te0JIOroB, maineoreorpados, NOYBOBEOOB.



Inasa 1

ITPOCAJOYHOCTD —
CIIENUPUYECKOE CBOHUCTBO
JIECCOBBIX ITIOPO[

1.1

IIpocanounocTs A€CCOBBIX NOPOA
H NpocagKka HX TOJm,

IIpocagoyHOCTh — BaXHeillce MHXCHEPHO-TEOJIOTHYECKOe CBOMH-
CTBO pfa ropHeix niopon. OHO BEIpaXaercs B MX CIIOCODHOCTH 1Of
IeficTByIOIIe HArpy3koil (0T cOOCTBEHHOrO Beca TOMM MJIM JOTION-
HMTENBHON Harpy3KM OT COOpYXEHMS) NpH YBIaXHEHMH (3aMauuBa-
HMH) YMeHBLIATh CBOH 06beM, T.e. NpOSABNATH NOIIOTHUTENBHOE YI-
notHeume. Ilpoliecc peajM3alMM TIOCICOHETO, PasBHBAOILETOCA BO
BpPeM¢EHHM, KakK INPaBWIO C OOJBLLOM CKOPOCTHIO, M NOJYYHI Ha3BaHMe
“npocafgxa”, a TOpPHEIC TIOpOIbl, ¢¢ TPOARIAIOILNE, HA3LIBAIOTCH
TIpOCaIOIHBIMM.

Pan uccnenosarencit (KO.M. Ab6enes, H.U. Kpurep u ap.) npen-
Jlarali pa3MyaTk COGCTBEHHO IIPOCAIKW JIECCOBRIX TOMI M [O-
NIOHUTEABHYIO OCafKy! CcOOpyXeHMH, BOZBONMMEIX Ha HMX, BO3HH-
Kalolle NpH 3aMaumBaHMM nopof. IlepBags — cobcTBeHHO npocasn-
Ka — TpeicTaBifieT JedopMallui TOMIL NECCOBRIX TOpOf IIPU YB-
JIAXHEHNM, TIOPOXAACMYI0 TOJNBKO JEHCTBUEM COOGCTBEHHOrO Beca
nopoA, 3Toi TomuM. JonomHuTtenbHas ocanka npy 3aMavMBaHMM BO3-
HUKAaeT He TONBLKO B peayibTaTe acHCTBHA COOGCTBEHHOrO Beca TOMN-
1M, HO ¥ TOJ HOTIOMHMUTEILHOM Harpy3Kod OT MHXEHEPHOTO COOpYy-
XeHHH,

K npocanouHeIM rpyHTam OTHOCSTCH JNECCOBLIC IOpOABI, HEKO-
TOPHIC PAas’HOCTM MENKMX M IThUICBAaTHIX NECKOB (B YAacTHOCTH, 3a-
CONEHHEBIX, C TIOBHILEHHOH HNPOYHOCTBI0O MEXYaCTHYHBIX CTPYKTYp-
HBIX CBfigeid), BYJIKAHHYCCKUX TICTUIOB H HMCKYCCTBCHHEIX BOJOHC-

! Jloruunee 6xUI0 61 €€ HA3BaTh “NONMONHHTENBHAS TIPOCANKA” .
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HachlleHHBIX rpyHTOB. B.M. KpyroB (1982) cpeau mocnegHHX Hashi-
BaeT IJIMHMCTHle HacHITHbIE TPYHTHI, TaKué OTXOOh TIPOMBIILICHHBIX
TIPOM3BOJICTB, KaK 30JIEl, KOJOCHMKOBYIO IbLib. OHHAKO Cpefilt 3TOTO
MHOroobpasus npocaloyHbiX NPUPOAHBIX M HCKYCCTBEHHBIX TDYHTOB
JiéccoBpie NOpPOAB ABIAIOTCS Hambonee pacmpocTpaHeHHbIMH. IToHs-
THA “NéccoBrie NMOPOAB” M “IIPOCANOYHOCTL” TECHO CBI3AHEI JPYT C
AOpYTOM.

ITpocamo4HOCTh NECCOBLIX Nopos obycloBleHa 0CODeHHOCTAMM MX
COCTaBa, COCTOSIHUA ¥ CTPOeHMA. 37ech B MepBylo Odepedb Haubo-
Jee BaXHBIMH SBISIOTCA ClefyloliMe TATb mo3uuui: 1) néccosnie
TIOpPOJL! TPeJCTABIIOT cob0il CTPYKTYpHpOBaHHBE TecYaHO-TJITHUC-
TO-TIbUIeBaTEle QUCTIEPCHEIE CHCTEMBI C pe3KMM mpeobnamaHueM nbl-
JeBaThIX YacTHI M obManaiorT Maroil THOpOQIILHOCTBIO, YTO obyc-
JIOBTIMBAeT OTCYTCTBHE WM OYeHb MAJyIO BeJIMYHMHY NOTEHIHATBLHOIO
HX HabyXaHMd TpH YBJaXHeHHM, 2) JECCOBHIE TOPOAB! XapaKTepH-
3ylI0TC HM3KMMM 3HAYCHWSIMM TUIOTHOCTHM CKelleTA M BHICOKOH HO-
puctocThlo (42—55% WM jaxe HeCKONBKO BHIlle), TNpPHYEM Cpem
Tiop NpeobnamaloT NMOpH OTKpHITHE; 3) 3TH MOPOAB O MOMEHTa
3aMauMBaHUsA 061analoT HU3KOW NPHUPOOHON (eCTECTBEeHHOM) BIaX-
HOCTBIO M COOTBETCTBEHHO TBEPHOH HJIM TONYTBEPAOH KOHCHUCTEH-
upeii; 4) B NéccoBHIX Mopogax B PasMYHBIX, HepeoKo OGoiblLmx
KonudectBax (mo 10% u Gonee) MpHCYTCTBYIOT KApOOHATH H BOX-
HO-PacTBOPDMMEIE COJIM, KOTOpbie B YCJIOBMSAX HEBHICOKOH NpPHPOX-
HOM RIKHOCTH ODYCIOBIMBAIOT CTPYKTYpY mepeXomHoro (Koaryis-
UHMOHHO-1IeMeHTAlHOHHOI0) THIIA ¢ BHICOKOM TPOYHOCTBIO CTPYK-
TYpHBIX CBf3eil M BCero TPyHTa B IeJoM; 5) TpPOYHOCTh Tako¥
CTPYKTYPH B JIECCOBRIX MOpOJAX pe3KO MO BeJIHYMHEe M OnicTpo BO
BpeMEHHM TajlaeT NPH BONOHACHILEHHM (BIUIOTH O NPAaKTHYeCKH MO-
MEHTAJIEHOTO Pa3sMOKaHHUs HebonbliMX obpaslioB, INOMEIIEHHEIX B
CTIOKOMHYIO Boxy).

“IIpocamka TpyHTa — 3TO CIOXHEI (DH3HMKO-XMMHUYecKHi TIpO-
necc. OCHOBHEIM ero NpOSBICHHEM SBJIAeTCA YILUIOTHEHUe TIpYHTa
33 CYeT MepeMelleHMsI W Dolee KOMITAKTHOM YKJIANKM OTHEIBHBIX
YacTHI] M HMX arperatoB, Oiaromapd 4YeMy TOHMXaercs obuias no-
PHCTOCTb TPYHTa JO COCTOSHMS, COOTBETCTBYIOLUETO HEHCTBYIOLIEMY
HaBmeHHIO. B CBI3M ¢ NOBHIUEHMEM CTeNeHH IUIOTHOCTH TIpyHTa
niociie NPOCaKy NPOYHOCTHHE XapaKTepHCTHKHM ero HECKONBKO BO3-
pactraior. [Ipy panvHelilieM yBelMYeHMHM HaBJIeHHMA IPOIECC YIUIOT-
HEHHUA JIECCOBOTO TPYHTa B BONOHACHILIEHHOM COCTOSSHMM TIPOHOJ-
XaeTcs, BMeCTe C STHUM YBEJIHUMBAETCA ¥ eT0 NPOYHOCTb.

H3noxkeHHOe Bhillle MOKA3hHBaeT, YTO HeoOXOMUMEIMH YCIOBUAMH
Ul TIPOABIEHMS TIPOCAlKM TPyHTa SBISIOTCA: a) HalM4Me HarpyskH
OT cobCTBEHHOTO Beca TpyHTa Wid ¢yHaaMeHTa, cliocobHOH mnpH
YBIaXHEHHH NPeomoeBaTh CHIRI CBA3SHOCTA TPYHTA; 0) mOCTATOHHOE
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yBIQXHeHHWe, TPH KOTOPOM B 3HAUYMTENBHON CTeNeHM CHMXaeTcd
MPOYHOCTb TpyHTa. [lox coBMECTHBIM BIUSHHEM 3THUX IBYX (HaKTOpOB
M MpOHCXOmMT Npocanka rpyHTa” (Kpyros, 1982, c. 6).

Hamiume u BemiyiHa npocagodHOCTH JIECCOBBIX TIOPOA, Y€TKO OTO-
bpaxaloTcs Ha KOMIIpeCCHOHHOH KpHBOH, KOTopas O6BIMHO CTPOHTCH
B KOOpMHaTax “ko3¢pduLeHT NopUcTocTH (¢) — nmapienue (P)”. Bta
KpuBasd I NpocalOYHBIX PA3HOCTEH TpPYHTOB MMeeT OYeHb XapaK-
TepHyI0 GopMy, OGYCIOBIEHHYIO Pe3KUM, CKAYKOOGPAa3sHEIM yMeHb-
wieHHeM KoaddHLmeHTa npocagoYHOCTH 1o, AeHCTBYIOIIMM [aBJie-
HMeM Ipu 3amayuBaHuMu (puc. 1). Ha otoM rpadpuke orpesok a6
orobpaxaeT XapakKTep YIUIOTHEHMS NpH-
POAHOTO TPYHTa C HM3KOH BeJMYMHOH e
eCTCCTBeHHOM BJIAXHOCTH TIOA HArpys- 4 g 6‘__ +H,0
KOM; y4acTOK 66 COOTBEeTCTBYET DEaIH- 1
3allMM NpPOCagoYHBIX CBOMCTB — IIipo- n.ao:

0601 B e »

Puc. 1. KpuBasg KOMIIPECCHOHHOTO HCITHTaHUS 0,140-

NpOCANOYHON JéccoBOd  IIOPOAH, 3aMOYEHHOM i 3 [
npu Harpyske 0,3 MIla
P,MINa

T T

cafke TpyHTa NpH 3aMadMBaHUM IIpH NAHHOM JaBJICHMH, a OTpPE30K
62 — YIUIOTHeHMIO TPOCEBIIETO YBJIAXHEHHOIO WIH BOXOHACHIIIEH-
HOTO TPYHTa NpH BO3pacTaHWHU HCHCTBYIOLIETO JABJICHUS.

BemmunHa oTpe3ka 66, XapaKTepusylollas HsMeHeHHe XKo3ddu-
LMeHTa MOPHCTOCTH NPH JAHHOM NaBJIeHH¥ NMpH 3aMadMBaHWM, Mep-
BOHAYalLHO TONYYWIa HasBaHHe “Koa(pdHIMEHT MaKpOIOPHCTOCTH .
DT0T TepMHMH HEOTHOKpATHO IOABEpralici KpUTHKe, INpeXIe BCero
H3-3a TOTO, YTO NPOCaNOYHOCTE ODyclOBJieHa He TONMLKO (a2 YacTo
JaXe He CTOJNBKO) HANTMYMEM H YyMeHBbIIeHHeM MaKpomop — IIop
pasmepoM bonee ogHOTO MWIUIMMeTpa. KpoMe Toro, Hago MMeTh B BHU-
Iy, 4TO, MOCKOJMBKY BEMYMHA NIPOCAIKY 3ABUCHT OT NaBIeHMd, HeiCT-
ByIOllleTO Ha TPYHT Npd 3aMayMBaHMM, 3Ha4YeHus KoapdymmeHTa
MaKpOMOPHCTOCTH OKAa3HBAIOTCH pasHLIMU NIPH HeOOWHAKOBLIX Ha-
Tpy3Kax.

XapakTep pasBHTUS NpocaXx¥ BO BpeMEHH oOmpenensiercd KakK
0coBeHHOCTAMH JIECCOBLIX MOPOJ, TaK H OCODeHHOCTAMM HOBEILIEHUS
HX BJIAXHOCTH (IO 3Ha4YeHWIi, MpeBLILIAIOUMX HAYATbHYIO NpOCaloy-
HYI0 BIaXHOCTb, — CM. Aalee), BHOOM HMCTOYHWKA 3aMadyMBaHUA H
OHHAMHKOM HM3MeHeHMA meiicTByloiuei Harpysku. B.M. Kpyros (1982,
c. 41) B pasBuTHe 3TO0rO Te3uca mucam: “IIpy MecTHOM aBapHifHOM
3aMayMBaHMH Tpocaika TPYHTOB B mpenenax nedopMMpyeMoOH 30HBI
OT Harpy3k GyHIaMEHTOB ODLIMHO HpOTeKaeT OLICTPO BO BpeMEHM
C MHTEHCHBHOCTBIO 1—5 CM B CYTKHM M NOCJI€ TpeKpalleHMs 3ama-
YHBaHHUA Yepe3 HeCKOJLKO CyTOK HacTyraeT ee ctabuiuszanus. B stoM
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clyyae €CIM NEPBHYHOE 3aMadyMBaHHe TPYHTOB NPOHMCXOOHJIO B Ipe-
JeJiax JHLb 9acTH JeopMHpYyeMOi 30HE WIH IpOCalOYHON TOJMNLIM,
TO KaXAoe Nochelyolllee 3aMadyHBaHHe OyneT NpHBOIUTL K Ipocal-
KaM TPYHTOB O TeX TOp, moKa He OydeT yBlaxXHeHa BCS gedopMH-
pyeMas 30Ha WIH nipocafodHas Tomua. [Io Mepe Bo3pacTaHMs HArpys-
KA Ha TPyHT IpocajKa yBeIMUUBaeTCd M MNOJHas ee cTabumisanus
HacTylaeT NIpH AOCTHXeHUH MaKCHMAIbHON MM MPOEKTHOM Harpysku
M IpoMayMBaHus BCeil TOMIM NpocaloYHBIX TPYHTOB.

IIpu HenpephIBHOM MHTCHCUBHOM 3aMauYMBaHHM CBEDXY pasBHUTHE
Mpocafky TPYHTOB OT MX COBCTBEHHOro Beca BO BpeMeHM ornpele-
ngeTcs B OCHOBHOM HpOABMXeHWeM BHU3 (poHTa YBIAXHeHUd H
¢dopMHpOBaHHA YBIAXHEHHONW 30HEL B 3TOM ciyyae npocagka Hadu-
HaeTcid NOCHe Toro, Kak GPOHT YyBJaXHeHHS HOOCTUIaeT ITyOMHEI
h. 5, ¢ KOTOpOH HadWHaeTCs NpOcaiKa rPyHTa oT co6CTBeHHOro Beca
M 33aKAaHYMBAETCA TOC/Ne NPOMauMBaHMS BCed TOJMIM ITpocaloYHBIX
TPYHTOB M 3aBeplueHus GbopMupoBaHNs yBiaXHeHHOM 30HH. Hccie-
JOBAHMS TIOKA3KBAIOT, YTO IIPH HeNpepRIBHOM 3aMAYMBAHHU CKOpoOC-
TH TPOCaiOK BO BpeMeHM CHayala BO3pacTaloT [0 MaKCHMAaIbHOH
BeJIMYMHEI, a 3aTeM CHuXalorcsa. [locne mpekpaliieHUS 3aMauMBaHMs
CKOPOCTH NPOCAXOK IPYHTOB, KaK IpaBuno, BHavYaNe BO3PacTaloT, 4Y1o
BBEI3LIBaeTCS CHIDKEHMEM MX BJIAXHOCTM M Co3fiaHMeM Oojee 6aro-
TIPHATHHIX YCIOBHE IS CaMOYIUIOTHEHHsi TPYHTa, a 3aTeM CTabWiH-
3UPYIOTCS.

PazeuTHe mpocafoKk IPyHTOB BO BpeMeHU IIpH TNOAbEME YPOBHSH
TPYHTOBRIX BOJ CBf3aHO C HWHTEHCHBHOCTHIO TIOBHIIEHMS YPOBHA
TPYHTOBHIX BOJl, OTHOCHMTEJIbHON NpOCaOYHOCTHK) HMIXHMX CJIOCB
rpyHToB. CTabminsauys YIJIOTHEHHSA TPYHTA B 3TOM Cly4yae NPOXOMUT
B TeYeHUe IUIMTENHHOTO BPEMEHM M CBfA3aHa C OTTOKOM CBOGOIHOM
BOALl M3 NIOP TPYHTA, CKeJNeT KOTOpPOro HaxouTcA BO B3BEILEHHOM
cocrosHuu. [Ipy BO3MOXHOM NOCHERYIOIIEM CHMKeHWH YPOBHS IpyH-
TOBLIX BOJ CHMMaeTcs B3BCLIMBalollee NeHCTBHe BOAbI, YBEIMYMBAeTCS
Harpyska Ha TpyHT 0 6HITOBOH M HauyMHaeTci TNOBTOPHas Npocalka
I’p)’HTa”.

Pin cnelMammcToB, CBA3aHHEIX NIpeXe BCErO C MPPUTaliMOHHBIM H
THAPOTEXHHUYECKHUM CTPOUTeNbCTBOM (A.A. Kupwios, AJI. Pybumiu-
teitn, H.H. ®ponos m np.), mompasmendior ofiyio XedopMaLMIO
MIpOCAKH Ha JIBe COCTaBNAlolMe: 1) mpocaaky M 2) mociaenpocanoy-
soe ywiotHenmel. ITepBasg M3 HUX BKJIIOYaeT MEpBYIO CTANUIO IIpoOca-
JOYHOro HpolecCa M NpPoTeKaeT CPaBHUTENbHO GHICTPO BO BpeMEHH
(1—3 Mecsma); ee CBISHBAIOT C YIUIOTHeHHeM, OOYC/IOBIEHHBIM

! oruunee 6RO GH HCIONBIOBATH TEPMUHH “NPOCANOUHOE” M “IOCHENpPOCaIOYHOS
YIUIOTHEHME,
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CHIDKEHMEM CTPYKTYPHOM IIPOYHOCTH JIECCOBOTO TPYHTA NpH YBIaX-
HeHUH. Bropas cocTapnsiolias — MNOCHENpPOCATOYHOS YIUIOTHEHHE —
BKJIO4aeT JanbHelluee YIJIOTHeHWe TPYHTa, CBA3aHHOE IpeXHe BCETo
¢ cydbdosHOHHEIMM HpolieCCAMH M pacTBOPeHHEM Collell, a TakXke
KOHCONMWIAUMOHHBEIM IPOLIECCOM.

B.H. Kpyros (1982) cripaBeIMBO TOQYepKHY/I, “YTO TaKoe mpeld-
CTaBJicHHEe Pa3sBUTHA NPOCAAKM TpPyHTa OT COOGCTBEHHOIO BeCa BO
BpeMeHM IOCTATOYHO YCJOBHOE, KaK M CYILIeCTBYIOUIHE TIPEIIOKeHUS
[0 YCTAHOBIEHHIO TPAHHIBI MeXIY MpOCcagKoil H NOCIeNPOCAIOYHEIM
yinorHeHveM. C y4eTOM NPOVCXONSIMX NMPH 3aMayBAHMKM TPYHTOB
(u3MKO-XMMHUYECKUX TipollecCOB Dolee npaBHABHO NPOCANKY TpyH-
TOB BO BpeMeHH pacCMaTpHBaTh KaK peoJIOTMYeCKHIl Tpollecc HX
YIUIOTHeHMH, CBA3aHHBIA C HapacTaHMeM IUIACTHdYeCKMX AedopMaimii
BO BpEMeHHU TIpH NOCTOSHHOM Harpy3ke W BJAXHOCTH”.

Puc. 2. PaspuTve TpocamxH 0 4 2 3 4 S5 6 T 1t mec
NECCOBO} MOPOIH BO BpeMe- o U —
un (no B.H. Kpymoay, 1982; S 0.4- A
C UIMEHEHUAMU): ; <
0 — bpeMa Mayana 3aMauM- §§
BaHMA HOPOAN; A — Hayano npo- X« b
camxw; B — pemwmma npocamn 5o 0]
K MOMENTY NpeKpallieHMA 3ama- g
SUBAHI

Obummit xapakTep NPOCaKOYHOTO YIUIOTHEHMS JIECCOBOIO TPYHTA
OT CODCTBEHHOIO Beca BO BpeMEHW TIpM IJIMTEJBHOM €ro 3amadu-
BaHWM TIOKa3aH Ha puC. 2. XOpollo BHOHO, YTO B NePBHI TepHON
Npocanky pasBuTHe yIUVIOTHEHMA MOET MHTEHCHMBHO, a 3aTéM Cy-
1ecTBeHHO 3aMelsiercd. IloMHOe Xe 3aryxaHHe TipOCaIkKu TOJMIIU
#ECCOBMIX MOPOJ AaXe TIP¥ WHICHCHBHOM HENpepLIBHOM 3aMayuwi-
BaHWM CBepXy HacTynaeT, no maHHBIM B.M. KpyroBa (1982), nuum
gepe3 1—3 ropa.

12

ITokazarenn OpoCaAHOIHOCTH
JECCOBBIX MOPO

Jns olleHKM npocaloOYHBIX CBOMCTB B HHXEHEPHOH TIeONOrHH
NnpemioxXeHa cHCcTeMa XapaKTepUCTHK, BKIMIOYAIOHIasd KOCBEHHBIE H
NpsAMEle TioKazaTes. YacTh MepBOM MX TPYyIMIBI B JHMTepaType Takke
HasmBaetcs, no npemioxeHumio B.M. Kpyrosa (1982), mokasatensmu
MPpOCafoYHOCTH, a BTopol — KPHTEPHSAMH NPOCANOYHOCTH.

Kocsennnie nokasarelH NPOCaROYHOCTH XapaKTepHU3yIOT NOTEHIIM-
AMEHYIO CKIIOHHOCTH JIECCOBLIX TOPOX K NPOSRIEHHIO NPOCANKU TPH
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samaumBaH¥u. OHM, NO CYLIECTBY, MpeACTABISIOT CODOM COBOKYII-
HOCTb YaCTHBIX IIOKa3aTeNel M MX TIPOM3BONHBIX, ONPERC/SAIOLMAX
NIPOCaNOYHOCTh PaCCMATPMBAEMBIX IOpOA. DTM TIOKA3ATEIH HAlOT
BO3MOXHOCTb OIpeNeINUTh, TOYHee, OLEHHTb CKJIOHHOCTb TEX WIH
MHBIX JIECCOBBIX TOPOHN K TPOCAAOYHOCTH, HO HE IIO3BOISIOT OIHO-
3HaYHO (MOCTOBEPHO) W, IVIABHOE, KONMYECTBEHHO OXAPAKTEPHM30BaTh
BEeJIMYMHY pealbHON IPOCANOYHOCTH IpyHTa.

Takux nokasatelell B MCTOPHH HMHXeHEPHO-T€ONOIHYECKOTO H3Y-
YeHUs NECCOBBIX NOPOX OnUIO TpEMIOXeHO HeMano. PaccMOTpUM
HEKOTOphIE M3 HMX.

OmHUM M3 KOCBEHHHIX TOKasaTelell CIYXKUT HI0MHOCMb cKene-
ma aéccogozo zpynma (p,;) U €ro NMPOUIBOTHOE — Kodpuyuenm no-
pucmocmu (e). B.M. KpyroB (1998) npennoxwt néccoBrie TOPOAH
B 33BHCHMOCTH OT CTENCHH TUIOTHOCTH C y4YeTOM BO3MOXHON HX
CTeNEeHM NPOCamoIHOCTH NONPA3AENATh HA TPH BHIA:

cpeaneit mnotHoctd e < 0,7 (p,; > 1,60 T/™M3);
puoumsie Tipn 0,7 < e < 1,0 (1,60 T/M3 > p, > 1,35 /M%),
o4yeHb peDUIbie, e > 1,0 (pd < 1,35 1/M3).

Ilpu TaxoM NOApa3NencHUH JNECCOBLIE I'PYHTHI CpemHeif IIOTHOC-
TH, KaK NpaBUIo, BCerga OYOYT OTHOCHTLCA K TPaKTHYECKH HENpo-
CaJOYHRIM “BHE 33aBHCHMOCTH OT 3HavyeHMi GH3HMYeCKuMX XapaxTe-
PHCTMK TpPYHTOB M TIPM MODHIX AABJIEHMAX HA HMX. B To Xe BpeMs
OYeHb PBIXIKIEe JECCOBhE I'PYHTHI, HaoboOpoT, B OONBIMHCTBE CIY-
yaeB (32 MCKJIOYEHMEM NONHOIO BONOHACHIIEHHUA) OYLYT OTHOCHTH-
cid K NpocamodHbIM C Haubonee BLICOKMMM 3HAYCHUSIMH OTHOCH-
TeJNLHOM NPOCafXOYHOCTH. PrIXiIble NECCOBRIE TPYHTH! 3aHMMAIOT IIpO-
MeXYyTO4HOEe IOJOXEeHHEe MeXAy STUMM ABYMA BHIAMH, M CTeNeHb
HMX TIPOCaOYHOCTH B OCHOBHOM OYyAeT ONpelelfThCH BIIAXHOCTHIO
IpyHTa.

IIpeanaraemoe mnompasfelieHde JECCOBEIX TPYHTOB IO CTelleHM
IVIOTHOCTY Ha TPU BHIOA JOMKHO MCIONL30BaTECS IipH  obluei
OlleHKe TpYHTOB, mis Oonee OBOCHOBAaHHOIO HA3HAYEHMHA KOMILIEK-
ca JabopaTOpDHBIX M TIONEBHIX HMCMBITAHMIA TPYHTOB, IIpH BLIDOpE
BMJIA OCHOBaHMS, KOHCTPYKUMH (HYHOAMEHTOB, HASHAYeHHUM KOMII-
JleKCa TPOTHUBONPOCANOYHBIX MEPONPHATAA M peLUeHMHM MHOTHX
Ipyrux BonpocoB. HanpuMep, Nipu 3ajleraHuM B OCHOBaHHMM (yHHA-
MEHTOB JIECCOBRIX I'DYHTOB CPpefHEel IUIOTHOCTH He Tpebyetcs IpHMe-
HATH KakWe-THOO NpOTHMBONPOCAaZOYHBle Mepolipuarua. [Ipu oveHbB
PHIXJIBIX JIECCOBBIX TPYHTAX, HA0bOpOT, OOBIYHO HeoOXOOMMO MOJHOE
yCTpaHeHMe MX TNPOCANOYHEIX CBOMCTB MU TIpOpe3Ka CBaiHBIMH
dyHIaMEeHTaMH € JONOJHEHMEM BO MHOIMX ClyyasxX BOXO3AIIMT-
HBIMH ¥ KOHCTPYKTMBHHIMM MeponpuartuaMH. O6ecnieyeHme Ipo4-
HOCTH ¥ HOPMAJBHOM SKCIUTyaTallMM 3MaHWN U COOPYXeHMiI Ha DHIX-
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JMEIX JECCOBHIX TPYHTaX MoOXeT ORITh MOCTUTHYTO TONbKO dYacTHUY-
HBIM YCTpPAaHEHWEM HX MpOCalo4yHbIX CBOWCTB, YaCTHYHOM NpOpe3-
KO TOMIM JECCOBHIX TPYHTOB JHMOO NpHMeHEHHeM JHIIL KOMILIEK-
ca BOO3ALMTHRIX M KOHCTPYKTUBHEIX Meponpusatuit” (Kpyros, 1998,
c. 56).

BTophIM KOCBEeHHBLIM ITOKAa3aTelsieM, HMCHOJMBb3YeMbIM JUIS OLIEHKM
MOTEHLMATLHOH MPOCaJOYHOCTH JECCOBRIX IOPOH, ABIAETCH CMEHEHb
anaxcnocmy (BOZOHACHILUEHHOCTH). M3BeCTHO, YTO NECCOBBIE, BRICO-
KOMOPHCThIE TPYHTHl CO CTeleHblo BiaxHocTH (S,) Gonee 0,8 smma-
10TCA, KaK MpaBwio, HenmpocanoyHbiMH. B.H. KpyrosbmM (1998) mpen-
JoXeHa KiaccHuxaumsa N€cCOBRIX HOPOA IO 3TOMY IIOKA3aTelmo,
KOTOpas BKJIIOYaeT TPH MX BHIA:

MaJloBJIaXHkIe, Sr < 0,5
BIaxHwle, 0,5 < S, < 0,7;
OYeHb BJIAaXHKEE, S, > 0,7.

“MarnoBnaxHble JECCOBRIE TPYHTHl XapaKTepH3yIoTcd HauboJbllei
Npocalo4HOCThIo. [IpakTHYeckM BCe BHOLI DHIXIBIX M TeM Oolnee
OYeHb PBIVILIX JIECCOBRIX TPYHTOB IIPH CTelleHM BiaxHoctd S, < 0,5
06nagarT MpocaloYHbIMM CBOMCTBAMH.

OdyeHb BIAXHEIE JECCOBHIE TPYHTH, HaobGOpOT, KaK IIpaBHIO,
TNpaKTHYeCKH Hempocafoybie (¢, < 0,01) ¥ MMUDL NpH OYeHb phIX-
JOM CJIOXEHMM M CTelleHM BJIAXHOCTH B npenenax S, = 0,7—0,8
MOTYT OBITb CNaBoIpOoCamoYHBIMK € BEIMYMHOW OTHOCHTENBHON mpo-
camoyHocTH mo 0,03.

BnaxwHble n€ccoBble TPYHTHI IO CTEHEHM HPOCATOYHOCTH 3aHHMMa-
0T TIPOMEXYTOYHOE IONIOXeHHe MeXAYy MATOBIAXHRIMH M OYeHb
BIaXHBIMH., IIpy HOBHIIIEHHON IUIOTHOCTH H BJIAXHOCTH OHM, KaK
MpaBWIO, HeNMpocamoyHhle, a IO Mepe CHUXeHMd IUIOTHOCTH H
BIZXHOCTH NPOCaNOYHOCTb 3TOrO BHAA TPYHTOB BO3pacTaeT.

IonpaspeneHne AECCOBLIX TPYHTOB IO CTeNeHH BIAXHOCTH BECh-
Ma yooOHO mpHu obileii OolLieHKe I'PYHTOB, HasHaYeHWH HeoOXONHMOTro
obpeMa JabOpaTOpHBIX M MOJEBHIX HMCILITAHMA M 0COOeHHO NpH
BEIDOpe, MPOEKTHPOBAaHUM U YCTPOICTBE OCHOBAHUI M yHIaMeHTOB”
(KpyroB, 1998, c. 56).

B3auMocCBS3b MPOCatOYHOCTH JIECCOBHIX MOPOX C HMX IDIOTHOCTBHIO
M CTENEeHBIO BIAXHOCTH oXapakTepusopaHa B Tabn. 1. B JomonneHme
mogdepKHeM MABe CledyIoue HO3WlMH: 1) mpuBedeHHBIe B Tabn. 1
CpedHHMe 3HaYeHWsA XapaKTepHUCTHK IS OTHeNLHRIX BHUIOB JECCO-
BEIX IOPOX MOTYT H3MEHAThCI MO Ko3bdHUNHUEHTY HOPHUCTOCTH H
creneHu BiaaxHocr Ha 0,05, a Mo IJIOTHOCTH cKeneTa IpyHTa —
Ha 10,05 T/M3; 2) PasHOBMIHOCTM TDYHTOB IO CTeHeHM HpPOCANOY-
HOCTH onpefiefieHH B Ta6n. 2.
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Tabnuya 1

B3anMOCBA3b NPOCARVIHOCTH JECCOBBIX NOPO]
€ HX DJOTHOCTBIO M CTENEHLIO BAAKHOCTH
(no B.H. Kpymogy, 1998)

Pa3sHOBHIHOCTH TPYHTOB KoagduimeHT NOpHCTOCTH Crenens
IO CTENEHH (TIOTHOCTD CKeJleTa TpyHTIa BIIKHOCTH
IPOCANOYHOCTH Pp M) s,

Henpocanoynue 1) e<0,7 (p; 2 1,60) 1)§,>0,5

2)e> 0,7 (p; < 1,60) 2) 8,208
“YcnopHo mpocancyHue” | 3) e < 0,7 (p; > 1,60) 3) §,<0,5

4)0,7<e<08(1,60>p,;21,50) |4)0,5<8,50,7
Cnatornpocafoytibie 1)0,7<e<0,8(1,60> p,; 21,50 |1)§,<0,7

2) e > 0,8 (p; < 1,50) 2)8.>07
CpenHenpocagoyHue 1) 0,8 < e <0,9 (1,50 > p; > 1,40) 1) §,<0,5

2) e > 09 (p; < 1,40) 2)8,>0,5
CHNBLHONIPOCATOYHKE 1)0,9 <e<1,05(1,40 > p, > 1,30) |1) §,<0,3

2) e > 1,05 (p, < 1,30) 2)5,>03
YpeasuyaifHO MpOCaTOYHHIE e > 1,05 (p, < 1,30) §,<0,3

Eie oOMH KOCBeHHHH ToKasaTellb — HOKA3amenb NpocacoMHocmu
(IT), BBemenHni CrpouTenbHRIMM HopmMamy M npaswiamu (CHull
I1-15-74) B 1974 1.1:

er — e
H=~L_____0~,
1+e0

roe €, — Ko3¢(dUIMEHT NOPUCTOCTH TPYHTa NPHPONHOIO CIOXKEHHA
U BJIAXHOCTH; €; — KO3Gb(HULUHMEHT NOPUCTOCTH, COOTBETCTBYIOLIMA
RIAXHOCTY Ha TpaHMLle BepXHero mpefeiia IDIaCTUYHOCTH (TpaHMIE
TeKydectd W), onpenensemoit no dopmyne

e = W25,
Pw
Ife pg — IUIOTHOCTb TBEPABIX YACTHI[ IPYHTA, ppy — IUIOTHOCTH BOJRL,
TipuHUMaemas paBHo#H 1.
[To BenuymMHe ToKasaTeas IPOCAaAOYHOCTH (KOTOPHI B NpUHLM-
Tie XapaKTepHU3yeT eCTEeCTBEHHYIO HENOYIIIOTHEHHOCTH JECCOBBIX HO-
POR) TpU CTemeHM BiIaXHocTH MeHee 0,8 M ompegeneHHOM 3Haye-

! Crporo rosops, Tak ero Haisan B.W. Kpyros (1982). B CHull T1-15-74 o Ha3BaH
“rnioxazarens I17.

16



HMM “HCIa IUVIACTHYHOCTH MOXHO OLEHWTh CKIOHHOCTH JIECCOBHIX
Mopol K TPOSBIEHHIO IPOCAmOYHBEIX CBOMCTB. K TIpOCamOYHEIM OT-
Hocarcd IpyHTH ¢ IT < 0,1 npu wicne nnacTUYHOCTH (B NPOLIEHTAX)
lst< 10, ¢ IT < 017 MpH YUCNe IUIAaCTUYHOCTH 10<J <0,17
u I1 < 0,24 nipu 14st<022

Cnenyer ormetuth, 4yto B CHuII II-B.1-62 X mpocamouyHbiM
OTHOCHIIMCh JIECCOBLIE NOPONK! CO CTENEHEBIO BAAXHOCTH DABHOM HIH
menee 0,6 M OfHOBpeMEeHHLIM 3HAYEHHEM

€~ €L
1+¢

D70 ycnoBHe He OKasajoCh YHMBEPCAILHEIM. B dacTHocTH, B
1967 r. B.JI. AHaunes u S.JI. I'mneMaH mnokasan, 4TO K TIpoca-
IOYHEIM JECCOBHIM HopomaM B PocTosckoil o6jacTH ClegoBajio OT-
HOCHTHh TDYHTHI, MMeIOIl[e¢ CTelleHb BIAXHOCTH PaBHYI0 HIH Me-
Hee 0,7 ¥ 3HayeHHe pacyeTHoro Ko3hduimeHra paBHOro i 6oJb-
wmero —0,2.

B xavecTBe KOCBEHHOTO KPHUTCPHA NMPOCATOYHOCTH TAKXe HCIIOJb-
3YIOTCA Pa3MYHO ONpelelaeMule Ko3(@uuuenmsl CHUNCEHUS CMpPyK-
mypHoll npouHocmu Aéccogoeo epyHma npu yenaxchenuu. OODUH U3 HHUX
K, paccuurniBaercsa no ¢opmyne

v

~0,1.

rmne C, u CB — ClelUleHne JECcCOBOM TNOPOAH IIPH eCTeCTBeHHOI
BIaXHOCTH M B BONOHACHIIIEHHOM COCTOSHMAX COOTBETCTBEHHO; @,
U ¢, — YTOl BHYTpeHHero TpeHMA B Tex Xe cocTogHuMsaX. Cs#asb
MeXIy BeJIMYMHOM IPOCafOYHOCTH JECCOBLIX MOPOX M Ko3dhduim-
entoM K, mpsAMo mpomopuUMoHaIbHad M B uenoM JMHedHas (Kpy-
TOB, 1982).

Bemvauza xo3dduimenta CHIDKeHHS CTPYKTYpHOH IPOYHOCTH
JIECCOBOTO IPYHTA MOXeT OIpeleldThbCd M N0 pe3yIbTaTaM HCIILITa-
HMI1 CTaTU4eCKUM 30HOUPOBAHMEM:

K -3
-2

rme P, u Py — conpoTHBIeHHe JECCOBOrO IPyHTa KOHYCY 30HIA TIPU
€CTECTBEHHOH BIAXHOCTH M B BONOHACHIIEHHOM COCTOSTHHH.

K mnpocamoyHbIM OTHOCATCA JIECCOBRIE TIOpPOABI C  BEJMYMHOM
K, Gonswte 2, 1,5 u 1,3 npu gaBAeHMAX Ha IPYHT NPH CTAaTHYECKUX
MCIIHITaHUAX TIpH Harpyskax 0,1, 0,2 u 0,3 MITa (Kpyros, 1982).

IlIpaMble MOKa3aTeNH RPOCANOYMHOCTH JECCOBBIX HOPON KOJNHMYECT-
BEHHO XApaKTepH3YIOT 3TO BaXHeiflllee MX HHXeHepHO-reonorudec-
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Koe cBoiictBo. Bemiumna 3THX nokasaTeneil HeroOCpeJCTBEHHO CBSI-
3aHa C Harpy3KoH, BeJMUMHOM H XapakTepoM YBIaXHEHHMHA, IIpH
ONpeicIeHHEIX BeJIMYMHAX KOTOPHIX BO3MOXHO pasBHTHE IIPOCAIKH.
K TakmM noka3satelsM OTHocATCS K03hdHUMEHT OTHOCHTEIbHOH
npocatovHocTH (OTHOCHTENIbHAA IIPOCalodHOCTh), HaYaabHOe Ipoca-
IodHoe JaBJeHHWe M HavanbHas NpocamodHas BIaXHocTb. K 310 Xe
KaTeropHH TokasaTesleli OTHeceM CYMMapHyl0 HPOCANKY TOMIIM JEC-
COBBHIX MOpPOJ M BEIWYMHY MOUIHOCTH NpOCANOYHOM TOJIIH.

Kosgpguyuenm omunocumensnoli npocadounocmu, WIM OTHOCHTENB-
Hagd TIpocalo4HOCTb, HpeAcTaBIsgeT coboit AedopMaumio TOMUMHE
cnos (obpasiia) HCILITHIBAGMOTO TPYHTA MpPH €ro 3aMayMBaHHM IIPH
JaHHOM NaBlieHHH K ero TOMIMHe A0 3aMadyMBaHHA. DTOT 110Ka3aTelb
o1 Beenmied 1O.M. A6eneBbIM elile B TPUOUATBIX IoflaX M pacCyM-
TRIBaJICS 1O GOpMyIe
e —e
£ e’
rae e; — K03(hGHUMEHT NOPUCTOCTH JNECCOBOrO IPYHTAa €CTECTBEH-
HOI BJIAXHOCTH, YIUIOTHEHHOro 0e3 BOSMOXHOCTH GOKOBOrO pacllM-
peHMA NaHHOM HAarpyskoi; €; — Ko3(UIUHEeHT IOPHCTOCTH TOro Xe
TPYHTa NOCJIe 3aMayMBaHMS IIPH TOM Xe NeHCTByloleH Harpyske.
IMpuxHuManocs, 410 ecad &; > 0,02, To TPYHT OTHOCHJICA K KaTero-
PHH TIPOCATOYHBIX.

Oror ko3(ddULIMEHT, oNpeAensieMblii IIpH KOMIIPECCHOHHBIX HC-
NEITAHMAX, PacCUMTHIBAICA M depe3 3HavyeHus BHICOTH obpasma néc-
COBOT'O TPYHTa:

_ ey
&g = hP ’

rae hp — BpicOTa OOpasia rpyHTa IPUPONHOIO CIOXEHWA M BJIax-
HOCTH TIpH JaBJeHWH P, paBHOM HaBJeHHIO OT COOCTBEHHOIO Beca
BHILIIENEXAlX CIOEB TPYHTa WIH 3TOTO Beca M HATpPy3KH OT COOpY-
XKeHHA, Ap — BHICOTA OOpasia Toro Xe TPyHTa IpH fHaBleHuu P
1ocje 3aMayMBaHUS BOXOH.

Iosxe CHull I1-15—-74, B pane apyrux pabor (I'pyHTOBemeHme,
1983; Kpyros, 1982; u #ap.) pacyeT OTHOCHTENLHOM TIPOCANOYHOCTH
HpeATIMCRIBATIOCH NIPOBOAMTE N0 clefyloleit dopMyie:

o = e hp
] — ]
S hO
rie A, — BBICOTA obpasria JIECCOBOrO TPYHTa IIPHPOTHOTrO CJIOXEHUS

H nna)moc'm obxatoro De3 BO3MOXHOCTH DOKOBOro paclIMpeHHMA
TaBneHWeM P, paBHLIM [aBICHMIO, IeHCTBYIOIIEMY Ha pacCMAaTpH-
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BaeMOl TINyOMHe, OT COOGCTBeHHOTO BeCa TPYHTa M Harpysku oOT
¢dbyHAaMeHTa WIM TOJNBKO OT Beca IPYHTa IO 3aMayMBaHus; hp —
BHICOTa TOro Xxe ofpasna mpd HKaBleHu# P mocie 3aMaymBaHHMs ero
OO TIONHOTO BONOHACHILIEHMSA; Ay — BHICOTa TOTO Xe oOpasua npu
[aBJIeHHH, PaBHOM JAAaBJeHHIO OT coBCcTBeHHOro Beca TpPyHTa.

Bemm4vHa OTHOCHMTENBHOM NPOCANOYHOCTU, HECMOTPS HA TO YTO
OHA 33BHCHT OT MHOIMX (akTopoB (ILIOTHOCTU CKejeTa H TIPHPOL-
HOM BNAXHOCTH JNECCOBOTO IPYHTAa, BeJIWYMHEI [NaBJ€HMSA Ha HEro,
BeJIMYHHBI TIOBLINIEHWS BJAXHOCTH H Ap.), ABIdeTcd IOKasaTeleM
KpUTCPUATLHRIM (Tabn. 2).

Tabauya 2

KnaccupuKanas NECCOBBIX rPYHTOB
00 BeJHYMHE OTHOCHTE/IbHOM NPOCanoIHOCTH
(no B.H. Kpymoay, 1998)

OmHocHTeNbiAs OpHEHTHPOBOUHEIE 3HA
Pa3HOBMIOHOCTH TPYHTOB TPOCaICYHOCTD xl:aqan:p:m HEL ;qzmm

[0 CTeNeHH TIPOCANCYHOCTH | IIpH JaRNeHHH Ha H ng,ocah)}lnﬂ o

pyHT 0,3 MIla namnenus £, Mlla
Hemnpocanoyusie < 0,01 >0,3
“YCcIoBHO NpPOCaToYHHe” ~ 0,01 >0,3
CnatonpocaoyHHe 0,01 S £,< 0,03 0,32P;, >0,15
CpentHenmpocaacyHue 0,03 < £,4< 0,07 0,152 P, > 0,06
CHNBHOTIPOCANCYHEE 0,07 < £4< 0,12 0,06 2 P, > 0,02
YpeaBRYAKHO NMPOCATOYHEIE > 0,12 < 0,02

B.i. KpyroB — aprop 3TO# KIacCHOHKALMM — OTMETWI JIBa
BaXHBIX MOMeHTa: 1) cpeay HempoCaJo4YHBIX MOTYT ORITH BRIAEIEHEI
“YyCIOBHO TIPOCANO4YHbIe” TPYHTHI, OTHOCHTEJIbHAs TNPOCANOYMHOCTH
KOTOPDHX TIpM JaBieHMSAX Ha rpyHT Gonee 0,3 MIla wmm cyiecT-
BEHHOM CHHXeHWM BJAXHOCTH MOXET HE3HaYWTeJLHO TIPEBHIILATE
0,01; 2) Tak KaKk OTHOCHTeXbHad TNpPOCANOYHOCThL CYIIEeCTBEeHHO 3a-
BHCHT OT IUIOTHOCTH H BJIAQXHOCTH I'pYHTOB, onpeneleHHBIA HHTe-
pec TpeACTamisgeT NpHBeJeHHasd B TaGl. 1 XapakTepHCTHKa pasHO-
BHIHOCTEH NpOCAKOYHBIX TPYHTOB IO 3THM NOKA3aTeIIsIM.

BemuiHy OTHOCHTENBHON IIPOCAfOYHOCTH M KiacCUMUKALUIO
NECCOBHIX TOPOJ TO 3TOMY TOKA3aTello HeleCoofpa3HO M Heobxo-
IMMO MCIIONb30BaTh NpH o6inel OlleHKe NpPOCafoYHOCTH TI'PYHTOB,
HasHaYeHWW obneMa JaGopaTOPHHEIX M TIONEBLIX MCIEITAHHH, BeiSope
TIPOTHBONPOCRNOYHEIX MePONPHUATHI, pelIeHMM NpaKTHMYeCKU BCex
BOIIPOCOB TIPOSKTHpPOBAaHMA M YCTPOWCTBA OCHOBaHMHA ¥ (yHza-
MEHTOB.
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Hauanvhoe npocadounoe daenenue (P;) mpencrasnser coboit TO
MUHUMANbHOE NaBJIeHWe, MPU KOTODOM B YCJIOBHMAX TOJHOIO BOXO-
HaCBILICHHA HAYMHACTCH DeaTH3alid IPOCANOYHBIX CBOMCTB JECCO-
BO¥ MOpOAH, T.¢. IposapasgeTcsa nmpocanka. B.M. Kpyros (1982), Been-
LM 9TOT MOKa3aTel/lb, NMOAYePKUBAI, YTO IO “CBOEH CYILIHOCTH 3TO
JamriieHue, Hapyliaoliee IPUPOIHYIO CTPYKTYPHYIO MPOYHOCTh TPYH-
Ta B BOJOHACHILIEHHOM COCTOSHMM, B pe3y/JbTaTe uero ¢asa HOp-
MANBHOTO YIUIOTHEHMS IIEPEeXOfUT B a3y MpocaiKH, CONPOBOXHAIO-
LUYIOCS TIEPECTPOMKON CTPYKTYphl IPYHTA M HMHTEHCMBHBEIM YIUIOTHE-
HueM” (c. 131). U panee: “U3 onpeneneHNsA HAYaILHOIO MPOCATOYHO-
ro JaBjieHUs ClieflyeT, YTO BelIMYMHA €ro NOMXKHA IPUHMMATECA IIPH
3HaYeHHMH OTHOCUTEIBLHOH NPOCaJOYHOCTH, OJIM3KOM K Hymo. OnHako
MCCleNOBaHUs IIOKA3ANU, YTO 33 BEIMYMHY HAYAILHOIO MPOCANOYHOro
IaBJleHHUs IO pe3yjbTaTaM KOMIIPECCHOHHBIX HCIBLITAHUM 1le/1eco00-

pas’HO TIDHHHMMATbL IaB-

Es[ JieHue, TIpH KOTOPOM OT-
HOCHUTENbHAs Tpocanod-
. HOCTh 5np paHa 0,01,
0,05 1 P ’ T.6. TOH Xe BeIHYUHE,
. S
6,03 l Puc. 3. 3aBucumocTd K03dhdpu-
1 1IIMEHTa OTHOCHTENbHOM IIpo-
U 04 T -= CafOYHOCTH OT JaRIeHHusI H
' ! HayalbHoe MpocalovyHoe HaB-
T B T T ) J'le]{]'[
0 04 0,3 0,5 BPMna N

HUXe KOTOPOM TI'DYHTHI CUMTAIOTCS HerpocagouyHbiMu”. MMeHHO Ta-
Kas mosuums Obina 3akperieHa B 1975 r. 8 CHull I1-15-74. Cytb
€¢ XOpOlLOo MLTIOCTpUpyeTcs Ha pHC. 3.

Bemuvna HayambHOrO IIPOCAZOYHOrO AaBlIeHHSA JIECCOBRIX IOPOL
CepepHoit Eppasuu cocraBmser 0,02—0,3 MIla. B 6onslumMHCTBE
paifioHOB 3TOH TeppuropuM oHa H3aMeHsercd oT 0,08 mo 0,12 Mlla.
B mpenropuex paitoHax Cpemxed Asmu, CeBepHoM [IpemkaBka3sne
3HayeHMe 3TOro IMOKAa3laTeNs Hepeaxo cHuXaetcda go 0,02—0,06 MIla,
910 OOYCIOBIMBAET MpOCAIKy TOJMIUM JECCOBBIX MOPOX OT COBCTBEH-
HOro Beca ¢ riuybuH 1—3,5 M.

HavanrHoe mpocagoyHoe faBlieHUEe LMIMPOKO UCMONb3yeTcA B MpPaK-
THKE HHXXCHEPHOM TIeoJiOTHM, MPOSKTHPOBAHMA M CTPOMTENbCTBA IS
pacyeTa BO3MOXHEIX BEJNUYMH IIPOCANOK TOMII JIECCOBRIX IMOPOL IOX
IelcTBHeM COOCTBEHHOrO Beca U JOMOAHMTENBHOM HArpyskul OT
COOpYXeHMH, [UId OmpeJeNeHus] PAacYeTHOrO HABICHUA HA IIPOCANIOY-
HBA TPYHT, IIpM KOTOpOM Iipocanxa ero 6yzer OTcyTcTBOBaTh; OIN-
pelelieHHd BeIHYHHLI AedopMHUpyeMOR 30HBI, B IIpefesiaXx KOTOpOi
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MPOMCXOANT IMPpOCagKA I'PYHTa OT HArpy3kK¥ (byHZAMEHTOB, OIpenelie-
HUA ITy6HMHBI, HAYMHAsA ¢ KOTOPOHM IPOMCXOOUT MpOCagKa I'PyHTa OT
cODCTBEHHOIO Beca Ha IUIoliagkax co II THIIOM IpyHTOBRIX YCIOBHM
U B LEJOM psife OpYTMX CUTyaruu.

Hauanvras npocadounas esasxcrnocms n€ccoBbx mopox, mo B.M. Kpy-
TOBY, IIpEOCTaBisieT CODOH BIAXHOCTb, NMpPH KOTOPOM MpoCaloYHbIe
TPYHTHI, HaXxolsdllMecs IOX NaBjieHHMEM COOCTBEHHOTo Beca UX TOJ-
LM WIM OOMOMHUTEILHOIO AaBJIEHUSA COOpPYXEHMs, HAYMHAIOT IPOSB-
J9Th NpocalkKy. IlpakTHdecku 3a 3TOT HOKA3arelbh NMPUHMMAeT MH-
HUMQJIbHOEe 3HAYeHWe BIAXHOCTH, IIpM KOTOPOM IMOHN [JeHCTBYIO-
IMM JaBieHMeM (opMypyercsl OTHOCHUTEIbHAA MpPOCaNOYHOCTh, paB-
Haa 0,01.

HayansHag mpocamoyHad BIaXHOCTh — BeJIMYMHA MepeMeHHad H
ompenengercsl KaKk CBOMCTBAMM JIECCOBOH TMOpPOMH, TaK M XapakTe-
POM BHeIIIHeI'O BO3AcHCTBMS Ha Hee. Tak, OHa YMeHBILAeTCd IO
BeJIMYMHE C YBeJIMYeHMEM IaBleHUS Ha IDYHT U, HAa00OpOT, yBeIudM -~
BaeTcs IpPM pOCTe IUVIOTHOCTH CKeJleTa TPYHTA, a TakKe ero COMpPOTHB-~
JieHUs COBUTY B BONOHACHIUEHHOM COCTOSHUU.

Ilo panxeiM B.H. KpyToBa, BBeAlllero 3T0T MoKa3areb, HAYANbHOE
MpOCafoyHOe [HaBlecHHE MCHOIL3yeTCA I OMpedelicHUS BO3MOX-
HOCTM NPOMABIEHUSA IPOCAOKM JIECCOBBIX TPYHTOB OT COGCTBEHHOIO
Beca IpU IOBHIUEHWM BIZXHOCTA OO COCTOSHUS HEIMOJHOTO BONO-
HACHIEHMA, IS YCTAHOBJIEHWS 3aBUCHMMOCTH OTHOCHTEIBHOM ITpO-
CaIOYHOCTH OT CTeNeHH MOBLIeHUS BIAXKHOCTH.

Mownocmy (6eruvuna) npocadounol momuu A€cco8vix nopod Tpexn-
cTaBideTr coboll BeMMUYMHY TOM YaCTH MX pa3pesa B MeTpax, B Ipe-
JeJiaX KOTOpo¥M IpOABISIIOTCS MpocalovHble CBOYMCTBA JIECCOBBIX IO-
pon MpH AeicTByloulel Harpyske. YuclieHHoe SHaYeHUe 3TOM BeJIUUM-
HEl 3aBUCUT OT BEJUMYMHEI HArpy3kd M HOOCTHTaeT HaMOOMBIIMX
sHayeHu# (go 35—40 M u Gonee) mpu OeHCTBUM COOGCTBEHHOIO Beca
MOpod Y NOIOJHUTEIBHON Harpysk.

Cymmapnas, uau noanas, npocadka monugu séccogsix nopod (Sy) —
MaKCHMAaJbHAd BeIWUMHA IpocanXH, Koropas GopMHpyeTcs IIpH pe-
ajM3alyy IpOCafOYHBLIX CBOMCTB IIpM 3aMayUBaHUM IOL HOeHCTBU-
€M CODCTBEHHOIO Beca MOpPOHN M OOIOJHUTEIBLHOM HArpy3KuM OT COO-
pyxeHmsa. B obuweMm ciydae 3TOT IHOKasaTelib DacCUMTHIBACTCS IO

dbopmyne

n

= = ! . + ! .

S ‘Sslp + Sslg 'Zl &si; him .Zl gsli h;,
1= 1=

roe Ss, — Ipocaigka JECCOBBIX TPYHTOB OCHOBAHWS OT Harpy3Kd
COOpYXeHHMS, MPOHCXONAIlas TpY 3aMAUMBAHUH JIECCOBBIX TOPOJ B
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npelenax Tak HaspiBaeMoil AedopMupyeMoil 30HB (Mpocaika MOpo-
HUCXOOUT IMOJA COBMECTHLIM IEHCTBHEM HAIDY3KH OT COODYXEHHA H
CcODCTBEHHOIO Beca IpyHTa TOJILLH); Ss,g — Mpocajka OT cODCTBEHHO-
ro Beca IpyHTa B 30HE, pacrnojaramomeics B HWKHEH 4YacTU Mpo-
CaTOYHON TOMLUM; s_;,‘_ — OTHOCHTENbHAA IIPOCAfOYHOCTh JECCOBOTO
IPYHTA {-TO cJOfl, ONpenefieHHas NpPH ero MOMHOM BOONOHACHIUIEHUH
0pH JaBleHWH, PAaBHOM CyMMe INIpHUpPOAHOTO IaBleHHs (OoT cobcTBeH-
HOTO Beca) U NOMONMHHTENLHOTO IABIEHHS OT COOPYXEeHHS B cepe-
AWHE pacCMaTpUBAEMOro CJION; A; — TonlMHA (MOLIHOCTB) TOro Xe
cnofl; m — kKoaduIMeHT ycroBuit paboTsl OCHOBaHWS, NMPHHHMA-
eMplif Mo HeHCTBYIOLIUM HOPMATHBHBIM HNOKYMEHTaM; gy, — or-
HOCHTENbHAS MPOCATOYHOCTh JNECCOBOTO [PYHTA i-TO ClOf, Olpene-
JieHHas NpWA ero MOJHOM BOJOHACHIIIEHMH IpPH OaBIeHWH, PaBHOM
IPUPOOHOMY HOABIEHUIO B CEpeqUHE paccMaTpUBaeMoOro cjos; 1 —
YHCNO CNIOEB, Ha KOoTopble pa3bura medopMupyeMas 30Ha, Kk — YMCIIO
cjIoeB B HHXHeEH yactd npocagouyHod Toniy (3a npemenamu nedop-
MHpYEMOI 30HBI).

Bornee mompo6Ho MeTooMka pacyeTa CyMMApHON MPOCAIKHM TOMIH
néccoBrIX mnopox uanoxeHa B.U. Kpyrossim (1982) u menom psane
nopmatusoB (CHulIl I1-15-74; CHulIl 2.02.01-82) u nocobui
(ITocobue 1O MpOEKTUpOBaHUIO..., 1986). 3meck NUIIL OTMETHM, YTO
BEJIMYMHA 3TOTO MOKA3aresisi W3MeHsercs B LHMPOKOM OHAalla3oHe M
MoxXeT Jocturate 2—3 M. KonuyecrBeHHas BeJIMUMHA paccMaTpHBa-
eMOI0 IIOKa3aTe/Isl MCIONB3YeTCH VI MOXpasiefieHUsA TONLI JIECCO-
BBIX MOpoX Ha psn Kareropuif. OOHMM W3 NepBBIX TaKyl0 Kiac-
cudukaunio npewioxmnn 10.M. AGenes u M.IO. AGene (1968).
UMK BhIIeneHH TpU (MO CYIUECTBY YeThipe) KAaTeropuM TOMIN Jécco-
BBIX [IOPOL;

1 xameeopus: Sy < 15 cM — TonUa OLEHWBAETCSl KaK MPaKTHYeC-
KM YCTOWYMBAas NMpH MOC/enyIoleM 3aMayMBaHUM TPYHTA;

Il xameeopus: 15 cm < §; < 50 cM — Tona OneHMBAaeTcs KaK
MaJIONIPOCAJOYHAA NIPH MOCAENYIOWEM 3aMaYHBAHHH;

HI xameeopus: 50 cM < S, < 100 cM — Tolllla OLEHUBALTCS KAK
npocajioyHast; Tpu S; > 100 cM Tomla olUeHHWBaeTcsi KaK CHMIIHO-
npocamgoyHas.

YcTaHOBMB NMPHHAMIEXHOCTH TOJIIM MOPOR K TOH WIM WHOH Ka-
TEropuH, POEKTHPOBLIMK MOXET ONpeneiuTh OOBEM MeponpUaTHM,
ocylliecTBJAeHHE KOTOPBIX JOJDKHO JIMKBUIUPOBATH BO3MOXHOCTD Bpel-
HOTO BIMAHHUA IOYIUIOTHEHWH MOPOM NPH 3aMauWBaHUU.
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1.3

Tansl rpyHTOBBIX YCJIOBHIA
MACCHBOB JIECCOBBIX NMOPOX MO MPOCAXOYHOCTH

3TOT BOMpOC MBI yXe, MO CYUIECTBY, 3aTPOHYJIHM, NMpPUBEAA KiIac-
cupukammio IO.M. Abenepa u M.JO. Abenesa. OgHako B HOpMa-
THBHBIX JOKyMeHTaX, HaumHad co CHull I1-b.2—62, npunsaro He-
CKONBKO MHOE TojpasfelieHue TOMI[ JECCOBBIX MOpPOX IO IMpOcanody-
HocTH. B 3TOM NOKYyMeHTe, a TakKe BO BCeX MOCHEOYIOIUMX CTPO-
wrensHBIX HopMax ¥ npaswiax (CHull I1-15—74; CHuII 2.02.01-83)
OBHIMO NMPHMHATO B 3aBUCHUMOCTH OT BO3MOXHOCTH MpPOSBICHHA IMpPO-
CaJKM JIECCOBBIX TPYHTOB OT CODCTBEHHOIO Beca IBYWICHHOE ITOJ-
pasfeneHue:

I mun epyrmoewix ycaoeuii no npocadourocmu — TIpOCalKa IIPOHC-
XomuT B mpeneiax negopMHpyeMOH 30HBI OCHOBaHHMS OT Harpys-
K4 ¢yHmaMeHTa WM IDYroM BHelllHe#l Harpysku, a npocaoka om
cobcmeenHo20 6eca 2pyrma RPAKMuUYecKu Omcymcmeyem uau He npe-
eviwaem 5 cm;

II mun epynmosvix ycnoguti no npocadouHocmu — 603MOXNCHA NpoO-
cadka epyrma om €20 cobcmBenno20 6eca, NPeswwanuas 5 cm v Tmpo-
ucxonsiiasg MpeUMYLIECTBeHHO B HUXHEH YacTd NMpocalodHON TOJMILM,
a NMpM HaIMYMM BHeEIHeH HArpysKM — TIIpocagka M B IIpelenax
IedopMIpyeMOH 30HHL.

MssickaHie ¥ TPOEKTHpOBaHWE COOPYXEHUH BeloCh NOATHE TOXBI
HCXOOA M3 3TOr0 HOPMATHBHOro mnonoxeHus. OgHAKO OIMT CTpo-
HTCJILCTBA M 3KCIUIyaTALMM 30aHUWH U COOpPYXEeHMH IOKashBal, YTO
MEXaHM3M ¥ 3aKOHOMEpPHOCTH Ppa3BUTHS NPOCANOYHHX AedopMmaimmii
3HAYMTENALHO 0oliee CIOXHBIE M MHOroodOpasHble, 4eM TIIPHHSATHIE
paHee B HOpMATUBHOM UM TeXHWYeckol Jureparype. “B vyacTHOCTH, B
JeHCTBYIOIIIX HOPMATUBHBIX HOKYMEHTAX, a TaKXe NMpH HHXEHepHO-
TeONIOTHYeCKMX USBICKAHUAX, MPOCKTUPOBAHMM U CTPOMUTENLCTBE He-
JOCTATOYHO MM COBCEM He YUMTHIBAIOTCHA CICHYIOlME BaxXHeiluuve
dakToph:

a) HeuabexXHOe MOBLIIIEHUE HANPSXXEHHOIO COCTOSIHWS B MAacCHBE
TPYHTOB IIpM 3acTpoliKe TeppMTOpHMiHl 3a cuer ycTpolicTBa Ia-
HMpPOBOUYHBIX Hacpllel, IOBBIIEHHMS BIAXHOCTH, YIUIOTHEHMS
TPYHTOB TNIpM JHMKBHUAALMM HMX IPOCAIOYHBIX CBOMCTB M ycT-
poiicTBe OOpaTHBIX 3aChIOK KOTJIOBAHOB, NMpUMeHeHMH (yHma-
MEHTOB M3 3a0MBHBIX U HaOMBHBIX CcBai, ycrpoiictBa ¢yHpma-
MEHTOB Ioj o0opynoBaHME M IOJOB, MOCTOSHHOM U BpeMeH-
HOM Harpy3ok M T.IL;

0) momoMHUTENbHEIE OCalKy NMOACTHUJIAIOLIMX IMPOCANOYHYIO TONILY
TPYHTOB, BOSHHKAIOI[ME MPHU MOBBIIIEHUH HArpy3oK Ha HUX;
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B) M3MEHEHHE IIOI RIMSIHMEM BhIlIellepeYHCIeHHBIX (haKTopoB Be-
JIMYMHBl MPOCAZOYHOM TOJIIMH;

I) OCTaTOYHAs IPOCAJOYHOCTb IPYHTOB IIpH IIOXbEME YPOBHSA ITOA-
3eMHBIX BOA W [UIHTEILHOCTbL IPOLIECCOB ITPOCANKYM TPYHTOB OT
cOOCTBEHHOrO Beca ¥ Jp.

Ilon BnMAHMEM nepeYUCIEeHHBIX Bhille (GaKTOpoB B TOJNLIAX IpPO-
CaOYHEIX JIECCOBBIX TPYHTOB BOo3MoxHa IV 3oHa medopmanym”
(Kpyros, 1998, c. 60—61).

IV soHa — 30Ha JONONHUTENBHEIX OCaNOK IOACTHIAIOLMX Mpoca-
JOYHYIO TOJALY CXUMAaeMBIX HENIpOCAllOYHHIX, B TOM YHcle “yCIOBHO
MpOCANOYHRIX”, TPYHTOB. DTa 30HA, “paHee HMKAK He YYHMTHIBaeMas,
OOEIYHO IIposiBAFeTcs B CAy4asax:

® xorga mnpocaiouyHas TOJNILA TOACTHIaeTCSd BOROHACHILIeHHRIMH
NLUIeBATO-TIMHKCTEIMM, B TOM YHCIIE JIECCOBRIMM IpyHTaMH,

® ycTpaHeHHs TPOCANOYHEIX CBOMCTB TPYHTOB IIPENBapHTENLHBIM
3aMayMBAHHEM, B TOM HCJIe ¢ TMAPOB3PLIBOM;

® mogreMa YpPOBHA NMON3eMHBIX BOI B IpefefiaX CIOEB CXUMaeMBIX
TPYHTOB,
® HAIM4MS COBPEMEHHOIO WIH JpeBHero OpollI¢HHs H T.IL

BemraiHb NONONMHUTENEHBIX OCAloK S MOIYT OBITH BeChMa Cy-
HIECTBEHHLIMM M, HANpMMep, 3a noclemuMe 25—40 ner mo r. Hu-
konomo pocturalor 20—40 cM, a no r. 3anopoxwsio — 15—25 cMm”
(Kpyros, 1998, c. 61—62).

C yueroM 3tux momoxenuii B.U. Kpyroeem (1998) npemnoxena
HOBasd KJIacCH(MpUKALMSA TOJI JECCOBRIX IMOpOA IO IIPOCaIOYHOCTH,
npuBefeHHas B Tabn. 3. IlpuBemeM XapakTepUCTHKY colepXaHHA
BceX BhIfleJleHHBIX KAaTeI'OpHI TPYHTOBEIX YCJIOBHMH B ABTOPCKOM H3O-
XeHUM C YYETOM NaHHHIX puc. 4, a—e.

“JA — IOATHI TPYHTOBHIX ycnoBMii (puc. 4, a), B KOTOPBIX
MOJHOCTBIO MCKIDOYAIOTCA IPOCafKa IPYHTOB OT CODCTBEHHOrO Be-
ca Ss,g = 0 u JononHMTeNbHasd ocafka S = 0 OT NONOIHHUTENb-
HBIX HAalpsDKeHWH, BBI3BAHHBIX 3aCTPOMKOM TeppUTOpMH, U BO3MOX-
HAa JMb IIpOcagKa rPyHTa OT Harpy3Ku ¢yHIaMeHTOB B IIpene-
nax npedopmupyemoii 3oHnl. K 3TOMy moaTMmy oOBIMHO OTHOCATCS
YyJYacTKH 3aIeTaHus cliabo- U peXe CpeJHENpOCafioYHBIX JIECCOBHRIX
TPYHTOB C Ha4YalbHEIM MNpOCafovHLIM faBneHMeM P, > 0,1 Mlla,
npocano4yHol Tommeit H; < 5—7 M, NOnCTWIaeMBIX NpPOYHBIMM U
MaNTOCKMMAaEeMBIMH TPYHTAMH, & TakKXe CIJIBHOCKHMMAcMBIMH IrpyHTa-
MU TIpH OTCYTCTBUM JOMONHWUTEILHON HATPY3KM Ha HUX.

Ib — mopTMn TPYHTOBRIX ycioBUH (puc. 4, 6), B KOTOpHIX, Ha-
psaoy ¢ IpocamKoif OT HArpy3KM (yHAAMEHTOB Sslp BO3MOXHA IIPO-
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Tabauya 3

Knaccucuxkauus Tomn A€cCoBRIX FPYHTOR
00 DPOCAAOTHOCTH

HJononHHTeNbHRe MoKa3aTenn
OcHOBHEE NOKA3ATeNH (OPMEHTHDOBOUHHe 3HaveHMs)
Thn u
IOTIONHH-
TIONTMIIN | [TPOCaiKa HayanbHOEe | BeNW4YMHA | JOTIOMHHK-
TebHAS BHI
TPYHTOBHIX | OT cobCT- oc npoca- npoca- TeIBHHE | e
YCIOBHH | BEHHOIO noncmn‘[ a10- JOoYHOe JOYHOH Hanps- o
Beca JaBeHHe TONIIH XKeHHs foleTo
S, ,cm | OGO | b MIa| H,, M o crod
slg ° Sa , CM sl? sl ad
1A — - > 0,1 <6 < 0,50, .M
IB <5 - <0, >6 < O,So-u .M
IB <5 >5 <0,1 >6 > 0,50-22 M
< 0,50'12 C
IIA 5—-20 - >0,08 <12 < 0,50-22 .M
I1b >20 - < 0,08 > 12 < 0’3":2 M
IIB >20 >5 < 0,08 > 12 > 0,5022 M
0 < 0,3cg C

Hpumeuanus: 1. o BePTHKANbHRIE HAlIPSDKEHHMS OT COBCTBEHHOTO Beca IPyHTA NpH IOJHOM
BofioHachumens (Sp = 1,0) Ge3 yyera nNaHMpoBOUHOM Hachms. 2. CreneHb CXHMMAeMOCTH
TIOACTHAAIOLINX NIPOCATOYHYI0 TOMINY TPyHTOB: I1 — npotwiie, NMpakTHUeCK® HecKIMacMEle (MOTYNL
pedopmamu £ > 40 MIla); M — Mmano- u cpegHecxkumaemuie (£ = 40—10 MIla), C — cnabue,
cunsHOCKMMaeMeie (£ < 10 MITa).

cagka OT cOoDCTBEHHOTO Beca IPYHTa BEIMYMHOM 1o S; < 5 cM, a
IOIIONMHMTENbHAs OcAlKAa MONCTHIIAIOIIETO CJIOA IpakTHYecKH OTCYT-
CTBYeT. OTH TPYHTOBHIC YCIOBHA Yallle BCETO XAPaKTEpH3YIOTCA Ha-
jprgMeM cnabo- M peXe cpeQHeNpocalodHBIX TPYHTOB ¢ HAYaNb-
HBIM IIpocagoyHbmM naBaermeM Py, > 0,1 MIla, semauusoit mpoca-
nouHoit Tonum Hy > 5—7 M. [lonoiHuTenbHEle OCamkul OOGBIMHO
OTCYTCTBYIOT IIpH NPOYHHIX U MAJIOCKUMAEMBIX ITONCTUIAIOIUMX TPYH-
Tax, a TAakKe NpPH HU3KUX 3HAYeHUAX NOMONHMTENLHREIX Harpy3Kax
Ha HMX.

IB — poxtun rpyHToBHIX ycnoBHMi (puc. 4, B) xapaKTepu3yeTcs
BO3MOXHOCTBIO IIPOCaIOK TPYHTOB He TOJIBKO OT Harpy3oK ¢yHIa-
MEHTOB, HO M OT cOOCTBEHHOro Beca S; M NOTONHUTENLHBIX OCa-
mox S_ BenuumHoM OGomee 5 cM. Ha yyactkax ¢ 3TuM momTHIIOM
0DOBIMHO 3areraioT ciabo- M cpeqHelpocalodHble JECCOBLIE TPYHTHI C
HayalbHbIM IpocanodHbM gaBiaeHueM P, < 0,1 MIla, semmumnoi
npocafoyHoit Tomum Hy > 5—7 M. JIONONMHUTEN HBIE OCanKH Bbl-
SHIBAIOTCS BCIEACTBHE 3HAYMTENLHON NOTIONHUTENLHOM HATPY3KH, OCO-
OeHHO IIpM YCTPOMCTBE IUIAHMPOBOYHBIX HACBHINIEH, naxXe IIpH MaJo-
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Puc 4 CxeMBl THIIOB TOJIIL JIECCOBHX IPYHTOB Mo
TIPOCaoYHOCTH (no B H Kpymogy, 1998)

a—B M I—e ~ cooTBercTBeHHO [ ¥ II T TpyHMTOBRIX yenoBmit mo mpocamowHocTH (a — JA,
6 —IB, s — IB,r — IIA, n — IIB, ¢ — IIB) I — pedopmmpyemMas 30Ha B OCHOBaHMM
oT Harpysky ¢yHpamenToB, 1[I — ueHTpamenas 30Ha, III — 30Ha mpocagxu IpyHTa OT CcO6CT-
BeHHOro Beca, IV — 30Ha JONMONHHIENBHEIX OCANOK IOACTHIAIMIMX MPOCANOYHYIO TOMULY TPYHTOB

H, — mnpocagoyHas romua, h,,p — Tomumua nedopmupyeMod 3OHH, A, — TOMUMHA Helt-

pambHOM 30HM, A, — TONINHA 30HW IPOCAIKM OT COGCTBEHHOTO Beca, h, — TomIyHA CXH-
MaeMON 30HBI NOACTWIAIOMIMX I'PYHTOB, G, — BEPTHKAIBHKIC HAIPIKEHNS OT (BHEMIHEH) Harpys-
X# QYHJAMEHTOB, O, — BCPTHKANBHEIC HaNPAXEHHA OT COOCTBEHHOro Beca IPYHTA, ©,, — IO-
TIOMHWTENBHEE BEPTMKAILHHC HANPAXEHWA B MacCHBe TpyHTa, P, — HauyamHOe MPOCANOHOE
JIABNIEHHAE

CKUMAEMBIX ITONCTWIAIOLMX TPYHTaX JHGO IPM OTHOCUTENHHO He-
BONMBUINX IOOMOJHUTENHHBRIX HArpPYy3Kax Ha clabRIX IONCTHIAIOIMX
IpYHTaXx.

IIA — moaTun rpyHTOBHIX ycnoBMii (puc. 4, I), B KOTOPHIX IO-
MUMO TIPOCAAKM TPYHTOB OT BHEIUHEH HArpysku B Ipeneniax medop-
MMpYeMOH 30HH BO3MOXHA B HIXKHeH YacTH IpocaJodHON TOMNIIH
npocazka IPYHTOB OT MX COOCTBEHHOro Beca BeJIMYMHOM 5—20 oM,
a NOTIONHWUTENBHBIE OCANKM IONCTWIAIOUIMX CJIOEB INMpPAaKTHYECKH OT-
cyrctByioT. K 3TOMYy moOmrumy dallle BCETO OTHOCATCA YYacTKM 3a-
Jleranud clabo-, cpeaHe-, M peXe CIILHOMPOCANOYHBIX JIECCOBBIX
TPYHTOB € HaYalbHEIM IIPOCANOMHEIM jasnenuem P, < 0,08 Mlla,
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npocagouyHol Tomued H; < 12 M, NOICTMNAEeMBIX TNPOYHHIMH H
MATOCXKXMMAEMBIMY TPDYHTAMH JH0O CHJIBHOCKMMAEMBIMH, HO IpPH
OTCYICTBHHM (WIM He3HAYHTEJILHONW) NOMOMHMTEILHOM HArpyskyd Ha
HUX.
IIb — moxTHII TPYHTOBHIX YCIOBHH (CM. puc. 4, &), XapaKTepH3y-
YOIUMMCS BO3MOXHOCTBIO TPOSBICHMS MPOCaJOK KaK OT HArpysKH
¢dbyHIaMeHTOB, TaK MU OT COOCTBEHHOIO Beca TPYHTOB BeJMYHHOMH
S, > 20 cM mpu HpaKTUYecKH IOIHOM OTCYICTBHHM NOMONHMTENb-
HOM ocalXy B NMOACTWIAIOILEM cJIOe.

IIB — monrum rpyHTOBHIX YCHIOBMiA (CM. pHc. 4, €) BKIIOYacT B
cebd BO3MOXHOCTb PasBHUTHS IpOCamoK OT Harpysku ¢GyHIaMeHTOB,
COBCTBeHHOIO Beca TPYHTOB, a TakKXkKe INOMOJHHTEIBHBIX OCAIOK Be-
AMYHMHOH S, > 5 cM B INONCTHJAIOIIEM CIOE€ OT NOMOTHUTEIBLHBIX
BEPTUKAILHBIX HATIPSXXECHHH.

Ilogrumer IIB u IIB TIpyHTOBBIX YCHOBHMI OOLIMHO XapaKTepH-
3yIOTCA 3ajleTAHMEM CHJIBHO- M 4Ype3BLMAHONPOCANTOYHEIX I'DYHTOB
(MHOrZa CpelHENpOCafloYHbIX) C HAYAIbHHKIM IPOCAJOYHLIM JaBlie-
HueM Py < 0,08 MIla, BenmuMHOM npocagoyHoil Tomuu Hy > 12 M.
JlomonuuTenbHele ocanmku npu noxgtune [IB BHshIBaloTcs mon BaM-
SIHMeM TeX Xe (akTopoB, YTO U B TPYHTOBBIX YCJIOBHSX ITONTHIIA
IB, HO, Xax mpaBIwiO, DoNee YAaCTO U B 3HAYMTENLHO DONBIIMX pa3-
Mepax.

IlpepnaraeMoe mompasnelieHUWe KAXIOro M3 IPUHATHIX HUXe TH-
MOB TPYHTOBHIX YCJIOBWII HAa TPU MOATHIIA OCHOBBIBaeTCS Ha Oolnee
MOJHOM y4yere TpeboBaHMI HNEHCTBYIOLMX HOPMATHUBHBIX JOKYMEH-
TOB IO IpPOSKTHUPOBAHUIO M CTPOMTENLCTBY HAa TPOCAJOYHEIX Jéc-
COBBHIX TPYHTAX HOBBLIX pe3YJLTATOB IO HM3y4YeHMIO MeXaHM3Ma M 3a-
KOHOMEPHOCTEN pa3BHTHA NMPOCaZOYHEIX AeopMalinii IPYHTOB, OCO-
feHHOCTell pabOTH NpPOEKTHPOBLIMKOB M CTpOUTENEH B PRIHOYHEIX
YCIOBHSIX.

Hna rpyHTOBBIX ycloBMit ¢ | THIOM moO NpocaJoYHOCTH B Ka-
YeCTBe KPUTEpPUEB IIPUHSITHL

1) monHOe OTCYICTBHE IPOCAIKM TPYHTOB OT CODCTBEHHOrO Beca
(Ssls = (), xoraa mpu NpoeKTHPOBAHMM MOOLIX BUIOB OCHOBA-
HHUHA M KOHCIPYKUMI (GyHAaMEHTOB, a TakXe 3OaHWA U coopy-
XeHuil Tpocanky TPYHTOB OT COOCTBEHHOIO Beca HUKaK He
YIMTHIBAIOTCS,

2) BeMYMHE NPOCaAOK TPYHTOB OT MX COOCTBEHHOrO Beca, He
npeBbIAOIIHE 5 M (Sg, < 5 CM), YTO VIS MOIABISIOILErO
DONBILIMHCTBA 3NAHMIT U COOpYXEHMH, BUIOB OCHOBAHWM BIOJ-
He HOONYCTUMO M OOMNOJHUTCIHLHO YYMUTHLIBAETCS TOJBKO IIPH
MPOSKTYPOBAaHUM CBAMHEIX M HEKOTOPHIX APYTMX BHAOB GyHAa-
MEHTOB;
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3) BeMYMHBI JOMOJIHHUTEILHBIX OCaNoK S, MONCTUJIAIOLMX ITPO-
CaJIOYHYIO TOJILY I'PYHTOB OT IOIOJHUTEIBHHIX HArpy3oK, KO-
Tophle IIpu S, < 5 cM pig OOJNBLIMHCTBA 30aHMN U COOpyXe-
HUH SABASIOTCS BIIONHE NONYCTHMBIMM, TaK KaK ITPOSABJIAIOTCA
0oOBMHO Ha OOJBIMX IUIOLIANSX UM JOCTATOYHO pPABHOMEPHO.
B 5THX ciayyasX OHM [OMKHLI YYUTHIBATECA B OCHOBHOM
MpH IPOEKTUPOBAHMHU CBaMHBIX (YHOAMEHTOB. JlONOIHHTEIb-
Hble OCaK¥ BEIUYMHOH S, > 5 CM clenyeT y4uThHIBaTh, TaK
Xe KaK ¥ IpOCafKyl TPYHTOB OT MX COOCTBEHHOrO Beca.

B xavecTBe JOMONHMTENLHBIX KDHTEpHEB IS TPYHTOBRIX YCJIO-
BUH ¢ 1l THMIIOM IO MpPOCATOYHOCTH IPHUHATHI:

1) npenensHO IOIMYCTHMBbIE B COOTBETCTBMHM C  JeCTBYIOIMMU
HOPDMATUBHEIMM NOKYMEHTaMHM BeJMYMHBEl IpOcanok TPYHTOB
OT UX COBCTBEHHOTO Beca (Sye < 20 cM), MpH KOTOPHIX BO MHO-
THX CHIy4asix [ONYyCKaeTCs CTPOMTENbCTBO DasiMIHBLIX 3NaHH
M COOpYXeHH#l 6e3 yCTpaHeHMS IpOCAOYHEIX CBOMCTB TIpYH-
TOB, MpPUMEHEHUE IMOJHOrO KOMILIEKCA BONO3AIMUTHBIX U KOH-
CTPYKTUBHBIX MEPOIPUATHI UM orpaHNdMBaeTcs obJacTb MpH-
MeHEHMS DAXMYHBIX METONOB YIUIOTHEHMSI TPYHTOB, KOHCT-
PYKLIMIA YyHIaAMEHTOB M T.IL.;

2) BeJIMYMHEI [OMONHMUTENBHBIX OCafOK TIIOACTUJAIOIIMX Ipoca-
JOOYHYIO TOJNIHY TPYHTOB OT OOIONHMTENBHEIX HArpy3oK IO aHa-
noruu ¢ moptunoM IB S, <5 cMmmm S, 2 5 om.

IMpennaraemas xiaccuduKALUsg TOMI JIECCOBLIX I'PYHTOB Ha OT-
JeJbHBIE TIONTHIILI MO3BOJSeT OoNee MONHO MpPU IMPOSKTHPOBAHMM M
CTPOMTEJLCTBE YYMTHIBATL OCODEHHOCTH M 3aKOHOMEDHOCTH Pa3BHTHS
npocagovyHbix aedopmauyii. biaromapg sroMy pocruraworcs Oonee
000OCHOBaHHBI BbIOOp Hanbonee 3(P¢eKTUBHBIX IMPOTHBOMPOCANOY-
HEIX MEPONpUATHH, a TakKe INMPOCKTUPOBAaHME OCHOBAHMH M GyHIa-
menToB” (Kpyros, 1998, c. 62—64).

14.

3aKOHOMEPHOCTH PaCHpOCTPAHEHAA
JIECCOBBIX NOPOJ H HX MPOCANOYHOCTH

PacnpocTpaneHne JECCOBHMX NMOPOI B NpeIenaX KOHTHHEHTOB JeMJIH.
JIEccoBRIe TIpOCamOYHEE M HEMPOCANOYHEE MOPOAH MMEIOT 1HMPOKOe
pacrnpocTpaHeHHe B caMOM BepxHeif, “HMOKpOBHOM” yacTH paspesa
murtocdepnl 3emmu. [IpencraBneHEl OHM rIaBHBIM 06pa3’0M YeTBEPTHY-
HBIMM KOHTHHEHTATHHHIMU OOpa3soBaHHMsSMM pa3HOIO reHe3Mca.

ITo mopcueram D.B. Kagwniposa (1979, 1990), stumMu noponaMu mo-
KpeiTo 4 255 600 xM2 MOBepXHOCTH KOHTHHEHTOB 3eMIH, 4YTO COC-
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Tapndger 3,2% IUIOMlagM CYIUH Haulel IUIaHeTHl. Brnuskue paHHbIe
MOJAYYeHRl COTPYOHHMKaMH Kadenpul MHXEHEPHOH M 3KOJOrHYec-
ol reonorm MockoBckoro yHmBepcHTera MM. M.B. JlomoHocoBa:
4 258 990 xM2 u 3,3% coorBeTcTBeHHO. Heckonbko 6onee BHICOKHe
mibpu — 4 351 380 xm? u 3,9% — nomydensl B.I1. AHaHBeBBIM.

JI€ccoBrie mopoarl GOpPMYPYIOT MOKPOB HAa BCEX KOHTHHEHTAX, 3a
HcKmodyeHueM AHTapkTHOR. OHM o6pasyloT cnelmdudeckylo ¢dpar-
MEHTapHYI0, ABIpYaTyl0 obonouky smrocdepn 3emm. B Espome u
AsuM néccoBrle MOpOAH pasBUTH Haubonee HIMPOKO; OHH 3aHM-
MawT moutd 67,5% obweit mnomagu n€ccoBrix mopox 3emmu. B Es-
pore STH IMOPOABl IOKPHIBAIOT HAMOONBUIYID OTHOCHTEILHYIO IUTO-
1axb IO CPaBHEHMIO ¢ JPYTMMM KOHTHHEHTaMH.

CaMble 3anafgHBIe JOCTATOYHO KPYITHHIE MACCHBEI JIECCOBHIX ITO-
pon Esponw pacmonoxennl Bo Opaxipm. IOxHee, Ha TeppUTOpUH
CesepHoii Mcnanuy, pasBUTHI JIMIIL KPAaCHOBATHIE JIECCOBHIHEIE, CY-
1LeCTBEHHO INIMHUCTHIE MOPOALL. B AHIMM n€ccoBhle MOpOaLI MMEIOT
orpaHHuYeHHOe pacnpocTpaHeHHe. K BocToky or DpaHiMM Teppu-
TOpHSA pasBUTUA JECCOBEIX NMOpOX pacumpsercsa. OT ocTpoBHOrO pac-
MPOCTPaHeHMs] ¥ OOBRMHO JIECCOBUIOHOIO oOJMKa B ceBepHOM H
3ananHoil yactax EBponbl MOCTENmeHHO OHM MEPEXOoNAT B NEHCTBH-
TeJIBHO KpYITHBIE MAcCHBH B INpearopbsx CpeaHerepMaHCKMX IOD.
Jlanee Ha BOCTOK EBpoIkl B LIEHTPAIbHOH ee YacTH HMX MOIIHOCTD,
IUIOIAnh paclpOCTpaHEeHM, CTelleHb OJHOPOOHOCTH M JECCOBHIM
OBMMK BO3pACTAlOT, IMPEPHBAaigCh MeCTaMM pPEYHRIMH [OJMMHAMH H
ropHeIMM 30HaMH. HamGoliee MOUHEIE TOHMIEHHBIE MX TOMIHM (O6hIY-
Ho 1o 15—20 M ¢ 3—4 ropH30HTaAMH MCKOIMAeMHIX IOYB) pacrpocTpa-
HeHHl B MEXTOPHBEIX BIaJMHaX, ocobeHHO B bacceliHax pek JlyHas,
PeitHa, Poms u MopaBuu, TIZle OHM IOKPHIBAIOT COJMAHBEIE IIO
miowany paitonsl I'epmanvy, Bomrapum, Benrpuu, Yexum, Cnoba-
xuH, PympHun n pecnybmuk 6wmBiueit HOrocnaBum. OcrpoBaMu OHH
pacrnipocTpaHeHH Ha TeppuTopHsax Ilseiuapuu, Asctpuu M Hrtamau
(nomaHa p. ITo u mpexropbst AJbim).

TTpeprIBUCTEIN, yJacTKAMM OCTPOBHOM XapakKTep pacnpoCTpaHeHMd
néccoBrX mopon B 3amamHoii m llenrpambHoli Espome mepexomur
B CIUIOIIHOM JéccoBrli MOKpoB B Bocrtounoi Erpome. B mpepenax
Boctrouno-Esporneiickoli paBHMHBI J€ccOBble MOPOAHI paclpoCcTpaHe-
HH oT yora llomsum no 3aBonxes. OHM NOBCEMeCTHO MOKPHIBAIOT
Cpemuioro ¥ IOxHylo VkpamHy, a Ttakke Ilpemxaskasbe. Ocrposa
JéccoBLIX Topon BeTpevatorcs B Benopyccum, Bpsamckoit, Opnos-
ckoit, Kypckoit u CMoneHcKo#t obnactax Poccum, B bGacceitHe Bepx-
Hero TeyeHua fona, B Cpemrem u Himxnem Iloeonxkme.

A3us cuMTaercd KJacCHYeCKOM CTpPaHOH pacIipoCTpaHeHMA Jiéc-
coBbIX Mopon. Hanbonee MOUIHEIE ¥ THIIMYHBIE NpocalovHble JECCH
pacripoctpaHednl B IlentpanbHolt, CpemHeit Asuum m Kwurae. 3pech
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MMM TIOKPHTO 1 449 750 kM? KOHTMHEHTANLHOH MOBEPXHOCTH, YTO
cocTaBlseT HecKolbko Ooiee 34% OT miomagl JNECCOBHIX IOPON
3emiu. HeGonblime ygacTKM pacIipoCTpaHeHMs JIECCOBRIX MOPOJ UMe-
JOTCA Ha IOTO-BOCTOKe MOHTONIMHM M B CeBepHBIX dacTax WHmww,
Adranncrana ¥ Wpana, B 3akaBkasbe, Mspamne. Ha cepepe Asum
OHM TNpEepLIBUCTON MOJIOCOH MPOCTHPAIOTCA MOYTH OT Ypana o Baii-
xana no 1ory Cubupm.

B AsuM pasBuTH NECCOBble MOpPOOLl PasIMYHOIO IeHesuca. 3Oech
LIIMPOKO PacrlpocTpaHeHBl 30JI0BblE, TaK Ha3hBaeMble TUIMYHEIE,
Aocs. BO MMOrMX PerBoHAX PAlsuTl NECCOBHe OfpaloRamms 30n0-
BO-BOAHOro (yallle Bcero 30JIOBO-TIPOJIOBHANBHEIE M 30JI0BO-AENIOBU -
aNbHBElE) M BOOHOTO (UIOBMAIbHBIE, MPONIOBHUAIbHEE, NENIOBHAIb-
Hble, O3epHO-AJLMOBUATLHEIE M Ip.) IpoucXoxaeHHA. YeTko mposB-
JFeTCA TeppUTOpHANbHaA ONM30CTL MacCHMBOB JIECCOBRIX IOPON U
30JI0BLIX TiecKoB mycThib Bocrouroli u CeBepo-BocTousroit yacteit
KuTtag u Bceit 3apy6exHOM Asum.

B Cesepnoii Amepuxe nEccoBble NMOPONH TPEMMYLLECTBEHHO pac-
npocTpaieHsl B mnpefieniaX Benukmx pasHuH CIIJA B GacceiiHe pek
Oraito-Muccypbi-Muccucunu B nentpe CHIA. [IBa yyacTka MeHb-
1Mel TUIoWagy ¥ ¢ MeHblled MONIHOCTHIO 3TMX obpasoBanuii BCTpe-
yajoTcs B Gacceiine pex CHelK-Komymbus B ceBepo-samamHoi yactu
CIIIA.

B IOxcHoii Amepuxe NECCOBHE IOPONBI PacHpOCTpaHeHHl 1UHMPO-
KO Ha TeppUTOpHH ApreHTMHH M B psne paiioHoB YpyrBag. OmHmu
ommcaHH B GacceiiHe pex [Napana-Ilaparsait M mpearopbsx AHL.

B Agpuxe u Ascmpanuu XpyIHble NECCOBble MaCCHMBRI MPAKTHYeCKU
OTCYTCTBYIOT. B Adprke ML HebonbliMe MX IOJMA BCTPEYarOTCsd B
pa3sHBIX €ro YacTiX, oco0EHHO Ha ero Iore. BoiblllMe y4acTKM MX
nMelorca B HoBo#t 3enany.

JléccoBhie mopoipl Be3le OOLIYHO 3aleraloT B BHJE IOKPOBHOTO
YexJa Ha TEppacoBEIX IOBEPXHOCTAX M TIpEJTOPHEIX paBHUHax B
MecTax Iepexofia OT HM3MEHHOCTCH WIM Iulato K ropaM. Bepxusas
rpaHMIa paclpocTpadeHusl JéccoBrX mopon B CpemaHerepMaHCKUX
ropax u Kapnarax pnoxofMT Ao abcomoTHoH BhICOTH 400—600 M,
Ha CepepnoM Kaskaze — 1300—1500 M. Hanbonee BHICOKyI0 OTMET-
Ky pacmpocTpaHeHHs oHU MMeloT B llentpambHoi u Cpemneit Asum.
3pmech 30HA CIVIOLIHOTO PaclpocTpaHeHMs JIECCOBRIX nopon noxoout
B ceBepHoM cKioHe TypkecraHckoro xpebra mo 800 M, B 1oro-3a-
TamHbIX cxiioHax Yatkanbekoro u PepraHckoro xpe6ToB COOTBETCT-
BeHHo mo 1700 w 2200 M. Benme ykasaHHBIX oTMeToK B Tsaub-Ilane
u [Mamupe néccoBble MOPOAB! CAATAIOT JHILL HeOONBIIME pa3spO3HEH-
Hble YYacTKH, IpociexeHHble no BhicoT 3000—4500 m.

TMoncTMnaiorcs JEccoBHIE TIOPOAH MOPONAMM PalTMYHOIO COCTa-
Ba W Bo3spacta. Ha papHMHaX OHM OOBIYHO 3aJeraloT Ha TIOBepXHOC-
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TH TIHMHHMCTHIX, MeCYaHHX M TaJeYHHKOBHIX OTIOXeHUN 4YeTBepTUY-
HOI'O M peldKO HeoreHOBOIO MepHOAd, a B TOPHOHM 30He — ocamou-
HBIMM, MarMaTU4eCKMMH M MeTaMopdHYeCKMMM ITOPOJAMM pa3HO-
obpasHOro COCTaBa OT YETBEPTUYHOIO BO3pacTa JO Maueo3os BKIIO-
gquTensHo. BOMU3M  JECCOBHIX MACCHBOB OOLIMHO PACIPOCTpaHEHH
30JIOBLIE MECKH.

B 3anamHoil u lleHTpasmHOM EBpome M HeHTPalIbHBIX padoHax
Pycckoit paBHMHEI, Ille JECCOBble IMOpPOABI MMEIOT OCTPOBHOM Xa-
paKTep pacCHpOCTpaHeHMsd, HMX MOILHOCTb HM3MeHsdeTcs B Ipelienax
1—20 M, Ha TeppUTOpPHAX CIUIOLIHOIO PacmpOCTPaHeHUs — NOXONUT
no 40—60 M. B Hmzopbax JlyHaga MX MOLIHOCTH JocTuraetT 80 M M
6onee. Hanbonee MmoliHnle Tomum (100—150 M u 6onee) néccoBbX
nmopoX pacnpocTpaHeHH B mnpearopbix Cpemxeit ¥ IleHTpanbHOR
Asmn, B Kurtae.

Ha6mopaercs onpeneleHHas 3aBUCHMOCTb MOLUHOCTH OIMCHIBae-
MBIX IIOpOX OT O3JeMeHTa peabedha, KOTOpH oHM GQOpPMHPYIOT.
O6hraHO HauboNee MOILHBIE IIMKIMTHO MOCTPOSHHEIE TONLIM NECCO-
BHIX MOpOJ 3aleraloT Ha BOJOpa3febHBIX paBHMHAX M IaToobpas-
HEIX BO3BHIIIEHHOCTsIX. Ha cKiIOHax M mo Mepe CHIDXKeHUS YpOBHeH
TeppacoBRIX IMOBEPXHOCTEH MX MOLUHOCTb YMEHBIAETCA M NOCTHTaeT
MHHMMyMa Ha MepBoi HamnmoiMeHHON Teppace. B ooHMX M Tex Xe
peruoHax Hambornee MoluHHe nxécchl, mo O.B. Kambipopy, saneraior
B NpeAropbsX M Ha CKIOHAaX IOp, OPMEHTHPOBAaHHBIX K BO3NYLUHBIM
TCYeHUSAM.

PacnpocTpaHeEHOCTh JECCOBBIX MOPOA B PasIHYHBIX KIHMaTHYeC-
KEX noscax JemmA. PacrpocTpaHeHHOCTH NECCOBHIX IOPON M HX
MpOCafioYHOCTh TECHO cBsi3aHml ¢ kmMaToM. [lo Muerio H.M. Kpu-
repa, Mpocafo4HBle JIECCH PpacIHpOCTpaHeHB! IPEMMYIUECTBEHHO B
CEeMHAapMIHBIX paioHax, B NpefenaX KOTOPHIX paJMalMOHHEIA HanaHC
He mpesbiuaeT 50 Kxan/cM? B rofl, a pPaIMAUMOHHBIN MHAEKC CYXOC-
TH cocTapiageT 1—3.

CriennambHbie uccnenopanma 3.B. KamwipoBa mokasanu, yrto jéc-
COBble MOPOMNHl PA3sBUTHI B PasHBIX KIMMaTWyecKMX nodcax. I[Tnomta-
M MX pacrpoCTpaHeHHWs pacnpedelieHH CIeAyIolUMM obpa3oM: B yMe-
penHoM mnosice — 80,0%, B cyb6rpormyeckoM — 16,8 u TpomMyec-
KoM — 3,2%. Ilpn stoM B cyOTponm4YeckoM M TPOMHYeCKOM MOACax
néccoBble MOPOIBI 3alleraloT B ocHoBHOM B IOxHON AMepuke, Ilie
pacrpocTpaHeHO NnodTy 85% NéccCOBRIX MacCHBOB 3TOrO KOHTHHEHTA.
Omy Taxke OTMedeHHl U B Adpuke.

B EBpasuu Oomee 98% mnnomwamy pacrmpoCTpaHEHHS JECCOBBIX
MOpoJ pacroNOXEHO B YMEPEHHOM IO arMOC(EpHOMY YBIaXHEHMIO
nosice. [Ipu 31oM B EBpone oHM mo naHmua@THBHIM 30HAM pacrpe-
IelleHEl Tak: B JecHoM 33,2%, necocremHod — 26,7, cremHoM —
39,0 u monynycTeiHHOM — 1,1%, a B A3uu cooTBeTcTBeHHO 11,9; 28,3;
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40,8 u 16,3% (Bxioyad IyCTHIHM) OT ofuieil IUromiamy, 3aHATON
NECCOBBIMM IIOPOAaMU 3TMX KOHTMHeHTOB. B nienoM néccoBbie mo-
POAEL Ha TIOBEePXHOCTH 3eMJM MMelOT Haubolee WIMPOKOE PAcIpoOCT-
paHeHMe B JIeCOCTEIIHOM M CTEIHOM 30HAX, KOTOphle XapaKTepHu-
3yIOTCS YMepeHHhIM KJIMMaTU4YeCKMM YBJIaXHeHHMeM. B 3Toil 30He
YBIQXHEHHS pacrionoxeHo 61,2% néccoBrix MaccuBoB. Ilo Mepe yBe-
IM4YeHVs] ¥ YMeHRIIeHU CTEeIeHW KIMMAaTHYeCKOro yBIaXHeHHUd IUIO-
[agb pacnpocTpaHeHWs 3THX IIOPON Pe3Ko CHMXaeTcs. B 3oHax
HU30BITOYHOrO M HUYTOXHOIO YBIAXHEHHdA, Kyla OORMHO OTHOCUTCH
TaeXHasd 30Ha, apKTHYECKHi MOSC M SKCTPaNyCTHIHHU, JECCOBbIE MOpPO-
IIbl, KaK TIpaBHJIO, OTCYTCTBYIOT.

Jlécconsie nopoan Cepepnoii Espasnn # HX npocanovsocTs. B npe-
nenax CepepHol EBpasum, paccMaTpuBaeMoOi 3mech B TIDaHHMIAX
CTpPaH COOpYXecCTBa He3zaBHCHMMEIX rocymapcts (CHI) néccopbie mo-
POIkl Pa3sBUTH oveHb HMpoko. Ha Pycckoit paBHMHe OHM MOKpHIBa-
1T Tepputopur ot Ilomeiim go Ypana. IlodTH mMOMHOCTREIO TOKPBITHI
néccoBbiM uexioM Cpemusasd M KOxwHaa VYkpanmxa, IlpemkaBkasve.
O6uMpHble MacCHBH NECCOBHIX IMOpoJ MMeloTca B bBemopyccum, B
LIEHTPAIbHHIX paiioHax M Ha Ioro-Boctoke (bacceitH HXHero lloHa,
Cpemnee [Topoxxse). JI€ccoBbie mopomsl 60BION MOLTHOCTH UMEIOT-
ca B Cpemnelt Asud. OHM IIMpOKO TNIpeACTaBieHH Ha pPaBHHHAX
I0xw0it Cubupn (JIéccoBrie moponwl..., 1986).

Kpome TOro, néccoBble OTHOXeHMs Bcrpevyaiorcsi Ha TypaHcKo
IUIMTe, B TOpPHO-CKJIAmYaThIX obnactax 3akaBkases, B 3abaiikanbe,
Ha [HamsHeM Bocroke, B mpenmenmax KamuaTcKoit MeXropHoli Bra-
IUHEL. Yaule Bcero 310 MalOMOIUHBIE YeTBePTHUHBIE 3JIOBHALHO-JE-
JIOBHAIbHEIE, NeNIOBHANLHO-TIPONIOBUANLHEIE ITOKPOBH, CIOXeHHHe
JNECCOBUIHEIMH TIOPOJAMH HENPOCANOYHBIMH JHGO ITPOCANOYHBIMM
MpH JOTOMHUTENEHEIX HATpy3Kax.

Ha paBHMHHBIX M muraroobpasHeix Tepputopusax CeBepHoil EBpa-
3UM B IIEJIOM C ceBepa Ha IO MPOCHeXUBAeTCA IIMPOTHAsA 30HANLHOCTD
B pacmpoCTpaHeHMM JIECCOBHIX Mopol. AHanu3 M obobllueHHe perno-
HaJILHOFO MaTepHaia MO3BOMMIM BHIAENUTH TPH IPYIIE! KPYIHEIX 30H:
CeBepHyio, [lenTpamsnyo 1 IOxuHyl0.

B Cegepnoi, npuypoyeHHOI K TaeXHOM 30He M TEPPHTOPHM
pacripocTpaHeHMsl JEeTHUKOBHIX OTINoXeHMH Ha Pycckoil paBHMHe
(B Ipemenax pa3BHTHS OTIOXeHHMHM BaJja¥cKoro, MOCKOBCKOTO H
MeCTaMH JHETNpPOBCKOTO ONeNEHeHMs), a TakkKe O3€PHO-aJUIIOBHANL-
HEIX oTmoxeHuil B 3anamHoit CubHpm, xapakTepHO OCTPOBHOe pac-
MpOCTpaHeHHe MAJIOMOIHKIX (OO 5 M, MHOrAa HecKOoMbKo Oonblie),
yaille BCErO BepXHeIUICHCTOLEHOBHIX OTIOXEHWH C JNECCOBBHIM 06-
muxoM. B 3amamHoit CubupH B 3Toil 30He NEcCOBBle ITOPONLI IIPH-
ypoYeHH K XOpOIIO JPEHMPOBAHHHIM, B OCHOBHOM Y3KMM IIpHOpO-
BOYHBIM YYacTKaM Teppac. MIMEHHO 3/leCh MOIIHOCTD JIECCOBOW TONIIM
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MoxeT gocturatb 8—10 M Ha BHICOKMX TeppacaX; OOHAKO C yualc-
HHEM OT OpOBKM Teppac IOpPOHABl OHICTPO TepAIOT JECCOBMIHBIN 06-
muk. Ha Gonpltied 4YacTH OIMCHBAcMOH 30HHI JECCOBHIE ITOPOILI
HelpocalodHble. B Tex Xe ciyyasx, xorga JAécCOBHIHBEIE CYIIECH M
CYTJIMHKH TIPOARISIOT IPOCaNOYHOCTh NPHM JONOJIHMTENLHBIX Harpys-
KaxX, MOIIHOCTL MX OORYHO Mala, a CyMMapHas IIPOCaiKa COCTaB-
JIAeT MeHee 5 cM.

Taxum obpa3oM, Tomua néccophix nopon CeBepHON 30HBI Mao-
MOIIHa, COCTOMT M3 ONHOIo LIMKJIMTA; U1 MOPOABl XapaKTepHa JMIbL
HeBHICOKAS ITPOCaZOYHOCTD NPH JOTIONHHUTE/IBHEIX HArpy3Kax, KOTopas
3aKOHOMEPHO YMEHBIUIAETCS C ITYOHHOM.

K Ilenmpanvhoi 30He pacHpOCTPAHEHWS JECCOBBIX ITOpOI OTHO-
curcs Oonee obummpHas teppuropus. Ee rmomams Ha Pycckoit
paBHHHE PaCIONIOXEHA K IOTY OT IPaHUIEl MOCKOBCKOTO OJICACHEHHS
BIUIOTh 0O TpaHHLl Pa3sBHUTHA MaKCHMATLHOIO IHEIPOBCKOTO OJE/E-
Henusa. B 3amamnoit Cubupm B Hee Bxomut 1or OGb-Hpreimrckoi
u O6b-EHuceiickoil TUHMOLEeH-CpeIHETICHCTOIIEHOBEIX AJUTIOBHATLHO-
O3epHEIX paBHUH. B 3THX obnacTsx B mpenenax 30HBI LMPOKOJHUCT-
BEHHEHIX JIECOB, YaCTH4HO JIECOCTeNeil IIpOC/ICXKUBAETCsl HAa CeBepe
MpepeHBUCTOE M Ha IOTe CIUIOIIHOE paclpOCTpaHeHHe CpenHe- M
BEPXHETUIEHCTOUEHOBHIX JIECCOBBIX OTAOXECHUH MOILIHOCTBIO 5—10 M,
Ha 1ore MectaMH Jo 15 M. IloacTunaloTcst néccoBble TOMUM PasHO-
oOpasHEIMH IO BO3pacTy, TEHE3WCYy M JIHTONOTHYECKOMY COCTABY
MOpOJAMH: OT [OYETBEPTUYHBIX JO YETBEPTHYHBLIX ~— JICTHUKOBLIX,
BOIHO-NETHUKOBHIX, AUTIOBHAIBHEIX M APYTHX oTioxeHui. Ha 6onb-
wWeil riomamn Pycckoil MuMTHEl OHM TOACTUNAIOTCH JEeNHHKOBHIMH
¥ BOXHO-JEHUKOBEIMM OTJOXEHUAMM. B Ipepenax IHempoBcKoro
A3BIKa ofieJleHeHUs YCTaHOBJIEHO, YTO TOMIA JECCOBHIX MTOPOJ AEINTCs
MOpEHOH Ha Ha[MODEHHYIO M IIOIMODCHHYIO YacTH.

B paspesax n€ccoBbIX NOpOH HEPEAKO NPOCHEXMBAIOTCH YETKO
BHIpaXeHHHBe HCKONaeMble INOYBHL KX 4MCIO yBenMuUMBacTCAd B IOX-
HOM HaIpaBIeHHMH M Ha Oonee ApeBHHUX 3NeMeHTax penbeda (eciu
NECCOBRI KOMIUIEKC sBiuserca penbeoobpasyrommM). B momHbx
paspe3ax OOBMHO IPOCHEXHMBAIOTCS IBAa-TPH JECCOBBIX LIMKINTA, KaX-
OB M3 KOTOPHIX BKIIOYaeT B cebs morpefeHHylo MIM COBpPEMCEH-
HYIO TIOYBY NECCOBHIX M JIECCOBUIHYIO IIOPOHY.

B paccmarpuBaeMoil 30He IpeobnajalOT NMOpPOXBI, NPOCANOYHBIC
TpH JOTIOJHHUTENLHBIX HArpy3KaX; MOIIMHOCTb MpPOCaAoyHOH ToMLUM 10
7—9 M, pemko Oonee. Hambonblliee ec 3HayeHME OTMevyaeTcsd Ha
XOpOILO JAPeHUPOBAHHBIX IIPUCKJIOHOBLIX Y4acTKax Teppac M B IOX-
HbIX padioHax 3oHH. Mckmouenwe coctamisior Teppuropum Ilpu-
IHETIPOBCKOM yYacTH YkpamHul M Ye6Gokcapckoro IloBonxes, rie or-
Me4YeHHl TIpOCANOYHhEe DU JONOJTHUTCABHON Harpy3ke TOMLLM MOLL-
HocThio JO 15 M. Tlpocamkyt mHpH AONIOTHMTENLHBIX Harpyskax MoO-
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ryT gocturats 10—15 cM, Ha OTHENLHBIX YYacTKax AaXe HECKOJBbKO
BHILUE,

s TeppuTOpUM S5TOH 30HHI B LIEJIOM XapakTepHa ofluas TeH-
JEHIUA 3aTYXaHWs NPOCaNOYHKIX CBOMCTB JIECCOBLIX NMopoj c Iiyom-
Hoi. OmHaKko B mpeneiiax NPOCANOYHBIX TOJMIL, OCo0eHHO NUKIUTHO
MOCTPOEHHEBIX, CHIDKEHME IIPOCANOYHOCTH He BCerNa IMpOMCXOAMT B
npsiMOMHeHOH 3aBHcMMocTH. OcobeHHO 3TO MpOABIAETCA IIpH
HAJIMYHHU JBYX WIH TpeX JIECCOBLIX I{MKIUTOB B pa3peie TOMIIH.

Ina leHTpanbHOHN 30HH B LieNOM XapaKTepeH Mepshli THII TpyH-
TOBBIX YCJIOBHM IO MPOCAACYHOCTH. BTOpoil THN IPYHTOBHIX YCJIOBMIA
Mo MpoCaloYHOCTH BCTpedaeTcs 3[eCh YYaCTKAMH TONLKO B IOXHBIX
palioHax, B IIpemesiax TaK Hal3hIBaeMOro S3HKa pPaclpoCTpaHeHHs
MOpEHHl THEIPOBCKOrO oliefieHeHH,

B [Oxcnoi 3one, BXnoyaoweit obnactu epponeiickoil yactu Ce-
BepHOM EBpasum 3a mpenenaMu pasBUTHA MaTepUKOBHIX OJEACHEHMIA
u rora 3anamHoit CmOupn B maHmmagTax cTeneil ¥ IOJYIMYCTHHD,
IIIHPOKO pacnpoCcTpaHeHb! MolHue (Mectamu go 40—60 M u Gonee)
Mpocago4Hble JiEccoBble Mmoponbl (Tabn. 4). Cpemu HMX BCTpeyaroTcs
FOPH3OHTHl OTJIOXEeHHH BCeX OTHENOB 4YeTBepTHYHOM cHcTeMBl. JIéc-
COBble OTJIOXEHMH MOACTWIAIOTCA pasHBIMHM IO TeHE3UCY, BO3PacTy
M JUTOJIOTHYECKOMY COCTaBY ITOPOAAaMH.

Tabauya 4

MakcHMAbHEIE 3HAYCHHA KOMpPHUREHTA
OTHOCHTEILHON NPOCANOTHOCTH JIECCOBBIX HOPOA
B paznanbix paffonax CHI npm narpyske 0,3 MIla
(no I0.M. Abeaesy u M.IO. Abeseay, 1968)

Koadbduument Koadbdpuument
IyHxr OTHOCHTENBHOH IlyHkr OTHOCHTENIbHOM

TTPOCaJJOYHOCTH MPOCaJIOYHOCTH
QOpecca 0,05—0,015 I'posumnit 0,067—0,12
XepcoH 0,05-0,09 Hansuux 0,044—0,08
Huxormnonb 0,056—0,122 CyMraur 0,041—0,099
JHenpoIeTpoBCK 0,034—0,08 ITeTpomannosck 0,03—0,06
3anopoXne 0,07—0,11 YuMKeHT 0,05—0,10
KpeMeHuyr 0,04—0,08 AnMa-ATa 0,03—0,07
Ilensa 0,044—0,109 TioMeHb 0,045—0,085
CapatoB 0,04—0,083 Bapuayn 0,045—0,095
Ky#t6umes (Camapa) 0,04—0,06 Hosocubupck 0,03—0,08
Bomxckui 0,04—0,08 Kemeposo 0,03—0,09
PocTos-Ha-[{oHy 0,04—0,06 KpacHospck 0,04—0,08
Taranpor 0,043—0,074
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19 TeppUTOpHM PasBUTHS YETBEPTUYHBIX MOPCKHMX TPaHCIPECCHIA
1ora Pycckoil IUIMTH XapaKTepHBl OCTPOBHEIE M TIPEPHIBUCTHIE TIOK-
POBBl JNIECCOBHIX IIOPOA C HEOONBIION MOIHOCTBIO IIPOCATOYHOM
Tomum (mo 5 M, pexe Gomee). B oTmenbubix paiioHax Hmxwero
IToBOMXBS BCKPHITH NIPOCANOYHLIE TOMLIM IOA IECYAHO-TIMHUCTHIMH
MOPCKMMH XBaIKHCKMMH OTIOXECHMSIMH.

B mosmHe- M cpemHeIUIeMCTOIEHOBHIX TOMILAX BHIABIEHHl MOLI-
HEle TOPH3OHTH NECCOBHIX MOPON, pasleNieHHBIe XOpPOLUIO BHIPAXEH-
HBEIMM Ha OOoJBRNX IUIoaddgX MCKoNaeMbIMH ItouBaMH. HiMeHHo B
STHX OONacTAX vailie BCETO BCTPEYAOTCAd LMKIMTHO ITIOCTPOEHHLIE
TOJMIM, X OOBMHO B pa3pe3aXx ImpociaexuBalorcs 3—4 1uKiecca,
KaXIOblii M3 KOTOPHIX OOBMHO TOXIECTBEH ONHOMY M3 BO3pPACTHRIX
FOPM3OHTOB ILIeiicToleHa. B MOMHBIX pa3spesax TOMLH IpeACTABIEHEI
BCEMH TOPHM30HTaMHU IUIeHCTOLIEHA C BBIIEPXAHHBIMHM IO MPOCTHpPA-
HMO morpebeHHBIMM moyBaMM (B paspede I[lpuoGckoro IwaTto B
NECCOBOM TONMILE, IpeJCTAaBIeHHOH OTIOXEHUAMHM KpacHOOyOCKOH
CBHTHI, BReNseTcsa no 7—10 uukneccos).

Jina cnoxHo (IMKIMTHO) TOCTPOEHHBIX JECCOBHIX TOJHI IIpOCa-
JOYHOCTb € NIyOMHOM yMeHBblaeTcs, HO 3Ta ofllag 3aKOHOMEPHOCTD
OCIIOXHSETCA B IpelellaX KaXIoro LMKINTA M ee XapakTep Oyner
3aBHCETb OT TeHe3nca KakK IOpOmbl, TaK M ee mnpocalouyHocTH. g
ToNl[ JECCOBRIX ITOPOI, 3AJeTalOlIMX Ha HU3KUX HaIIOMMEHHEIX
Teppacax, XapaKTepHHl allMKJIMTHOe CTpOcHMe M Hebolbluad MoIl-
HOCTb, a4 TaKXe 3aKOHOMEPHOe yMeHbllleHHWe IpPOCAaNOYHOCTH C IVTy-
OMHOIM.

Jng IOxHOI 30HEI XapaKTepHBl NPOCANOYHBIE TOMIM HaWOOJb-
weit Moumioctd (o 20—40 M u BhOe), KOTOpHIE MOTYT HNarh
foJblIMe CyMMapHBIE BeJMYMHBI IPOCAAKH NMOJ COOCTBEHHBIM BECOM
u MakcuManbhble (o 50—100 cM ® Gomee) mpH ROIOIHUTEBHBIX
Harpyskax. HamOonslU¥MH MONIHOCTAMHU NpPOCANOYHLIX TOJILI M Be-
miunHor npocanku (50—100 cM u Goree) Ha Pycckoil IumTe xapak-
TepH3yIoTcA NéccoBble mopoisl Bocrowrioro m IlenTpambsHoro Ipen-
KaBKases, [IpudepHOMOpckod HM3MeHHoCTH, IIpHaHENpoBCKoil BO3-
BHILLEHHOCTH (B MpeJieNiax I0ro-BOCTOYHON 4acTh YKPaWHCKOIO KPHC-
TAUTMYECKOro Maccupa), [IpumHenpoBckol, 3amopoxckoil u Ilpm-
a30BCKoM paBHUH; B 3anamHoii Cubupu — né€ccoBble noponsl CeBep-
Horo Kasaxcrana um Ilpmobekoro miaro. Ewe Gomee MoIIHEIE Tpo-
CallKi MOTYT JiaTh JéccoBble noponsl CpexHeit Asum.

Jns paccMaTpHBaeMBIX oOnacTel XapakTepHEl BTOPOHM U TIepBLIH
THIbI I'PYHTOBHIX YCIIOBMII IIo MpOCalodyHOCTU. BosmblliMe mpocamku,
kpoMe LleHTpansHoro m Bocrounoro IlpemxaBkasbsi, BBHIABIEHBI BO
MHOTHX paioHax [lpudepHOMOpPCKOM paBHUHBL. 3[eCh BEIMYMHA MpPO-
CallKM TaKxKe MoxeT pocturatb 100 cM u Gornee.
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BOTH O0COBSHHOCTH I0XKHOM 30HB! HApYILAIOTCH HA TeX TeppUTOpH-
SIX, Ile pasBUTHl HeBLICOKWE BO3BHIUEHHOCTH M IUIATO € Heraybo-
KHMM 3ajleraHieM OOYETBEPTUYHRIX OTJIOXEHMH, HalpHMep B Ipe-
Jenax JowHemkoro Kpsxa, Ilpusomxckol, Bosnmo-Ilogonbekoit u
CraBpomnonscKod BO3BHILIEHHOCTeH. B HX mpefiesiax mpociieXHBaioTCa
TIpepRIBUCTOE PaclpocTpaHeHWe JIECCOBHIX MOpOX HeOONbIIOH MoIl-
HOCTH M TIOCTENIEHHOE YBeJIM4YeHHe MX MOIIHOCTH K mepHdepHyec-
KHM YacTSM BO3BHILUEHHOCTeH. B 3TOM Xe HamnpaBleHMH HAET NOCTE-
MeHHOE 3aKOHOMEpPHOe 3aMellleHWe MalOMOINMHEIX TI'OPH30HTOB JIEC-
COBHIX IOpOIN C fipecBoM M IieOHEM Ha OoJlee ONHOPONHLIe TOMNIIM,
KoTophie B NepudeplyeCKUX YacTsX MOTYT AOCTUTaTh 3HAUUTEIHHOM
mouHocTH (10—15 M, pexe Gonee).

TaxkuM obpazoM, i Jiéccophlx mopon CesepHoM EBpazum xa-
pakTepHO 3aKOHOMEpPHOE YBEJIMYeHHEe C CeBepa Ha IO MX MOILUHOC-
TH, B paspesax IOABIAIOTCS Ooliee NpeBHHMe — paHHeIUIeHCTOLIeHOBLIE
FOPH3OHTH. [IpM 3TOM 4YeTKO NpOSABISIOTCA H3MEHEHWA M B pac-
MPOCTPaHEHHM MPOCATOYHBIX pasHOCTEN NéccoBrix mopon: misa Cesep-
HOM 30HBI XapaKTepHO MpeoONajaHWe HeNmpOCalOoYHBIX IOpoH, a [
I0xHO# — mnpocaJovHBIX TOMII, AOCTMTAIOIIMX HauOosbllieit Mol
HOCTM, IIpHYeM INPOCanKa CYHICCTBEHHO INPOSBASETCA TNpPH IIPHUPOIN-
HBIX JaBJIeHUAX.

IMogyepkHeM, 4TO B IpeAeiaXx I'OpPHO-CKIAXYATHIX DPETHOHOB ILH-
POTHasd 30HAILHOCTH OCJOXHSAETCH BHICOTHOH TIOSCHOCTHIO B pac-
NMPOCTPAaHEHUN M XapaKTepe IPOSBJIEHUS IPOCaZOYHOCTU JIECCOBBIX
oTNoXeHHil. B ropHeIx obnactsax Bhilile abCOMOTHRIX orMeToK 2000 M
NEccoBhIe OTIOXEeHUWs BCTPeYaloTcsl oyeHb penxo. Haubonbieir Mom-
HoctH (30—100 M u 6Gojiee) OHM HOCTHMralOT Ha HpPeAropHBLIX CTy-
TIEHAX, agepax, HIDKHe- Y CpedHeIlIeHICTONEHOBBIX NpPEATOpHEIX H
MeXTOPHBIX PaBHMHAaX. DTH MOILHEIE JIECCOBLIE TONIIM MONCTHIAIOTCS
MeCYaHBIMH, KPYITHOOOJIOMOYHLIMH, IIMHUCTRIMH M OPYTHMHM OTJO-
XeHHAMH PasiHYHOro BO3pPacTa, a B palle MeCT — TaK HasbIBaeMEIM
KaMeHHBIM JIECCOM.

JIEccoBhle TIOpONHl TAKMX PETHOHOB IOXHOW 30HK OTIMYAioT-
ca HauOoJblllell MOIIHOCTBHIO MNpOCaNOYHOH TONIM, NOCTUTAIOLIEH
20—30 M u Oonee, u HauOONBLIEH BEeNWIMHONW MNPOCAOKH. ITH
TCPPUTOPUM OTHeCEHM IPeUMYILCCTBEHHO KO BTOPOMY THITY TPYHTO-
BEIX ycnoBui. Ha cpenHe-BepxHemieHiCTOHEHOBLIX TNPEATOPHBIX paB-
HWHAX, pacnolOXeHHRIX Ha OoJjiee HM3KMX abCOMIOTHRIX OTMETKAX,
MOIIHOCTD JIECCOBRIX OTJIOXEHWH M IIPOCATOYHOCTD TOJIL CHHXAIOTCH,
a npocagka HepeoKO MNpOSABNAeTcS TOJNBKO IpH HONONHUTEILHBIX
Harpyskax. Y4acTKy BTOPOTO THIIa BCTPEYAIOTCH TakXe UIMPOKO, KaK
M MepBOro THTA.

B pa3spesax n€cCOBHIX TOJIII OTMeyaeTcs Hamuyue NorpebSeHHBIX
MOYB, YaCTQ OHY NPEACTaBIeHbl MOINHLGIMU IOPM3OHTAMH — KOM-
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rutekcamMi., OHHM  CYILECTBEHHO BIINSIOT Ha M3MEHEHHne [pocajod-
HOCTH ¢ DIYOMHOH, KOTOpoe B pa3pe3ax pa3jIngHO M 3aBUCUT OT
KOJIMYECTBA JIECCOBBIX LMKINTOB B KAaX/IOM KOHKPETHOM pa3pese H
pacrpeniesieHnsi MPOCaJOYHOCTH B MpeNeax Kax1oro HMKIUTA.

LS.

O MaKCHMAILHLIX MOIHOCTAX
NPOCAZOYHBIX TOJMY JECCOBLIX NMOPOX

B npenenax CeBepHoit EBpasmn MOLIHOCTE NMpOCanovyHOH TONILHK
B paspesax JECCOBBIX mnopol obbMHO He mnpeBbiiaer 10—30 M. B no-
naBisioleM GonblinHeTBe paifoHoB Poccun, Ykpamuel n Kazaxcra-
Ha oHa pocruraer 10—15 M (puc. 5). B pane Xe paiioHoB LleHt-
panbHoii Asmm M B IIpenxkaBkasbe OBUIH YCTAHOBJIEHBI pa3pesbl C
Gonee MolHO MpocanoyHoi 30Hoi — 1o 35—40 M.

H.A. Kpurep (1989), o6oOGmuBlinii HAaHHHE O INpPOCANOYHOCTH
TONIIN JECCOBBIX MOPON M BEPTHKAIBHOM CTPOSHHM HMKINTHO MNO-
CTPOEHHBIX pa3pe3oB, oTMeTHN, yto «B CpenHeil Asun, Ilpenkaskasbe,
Ha Pycckoit paBHuHe U Ha lore 3ananHoit Cubupn I1! na6monaercs
B noponax He HUXe 1-H mckonaeMoil nousel (Bo3pacra 20—25 THIC.
Jet, miybuHa KpoBiM npenMyuliecTBeHHO oT 10 mo 20 M), pexe He
HHuXe 2-i nckomaemoit noyssl (Bospacra 80—100 Teic. Jer, mybnHa
3ajleraHus KpOBJIH IMpeuMyllecTBeHHO oT 20 go 35 m)».

Hanbonee nerarbHO HaHHBIE O TPOCTPAHCTBEHHOM paclpenese-
HHH MoluHoCcTefl NMpocagodHOH TOJMIHM JIECCOBBIX TIOpPON NpeNcTaBle-
Hel Ha “Kapre nporHosa npocaJO4YHOCTH TEPPHTOPHH pPacMpocT-
paHennsi néccoBbix nopon B CCCP” macurra6a 1:2 500 000 (1989).
OnHako Ha Heil MOLIHOCTH NMpOCafoYHbIX TOJI, NpeBbiLaninme 20 M,
NoKasaHel Oe3 naibHeidlled nuddepeHUnalnn, XoTs HMMEHHO OHH
NPEACTaBA0T HanbonbLIMiA UHTepec ¢ OOCYXIEMOi TOUKU 3peHMA.

Jlureparypubie JaHHBIE 0 MAKCHMAJIbHBIX MOIIHOCTSX TONNL MPO-
CanouHbIX JéccoBBIX nopoa. B eBponeiickoii yactn CesepHoit EBpasun
MaKCHMaIbHBIE MOLHOCTH NMPOCago4yHOM TONIUH JNECCOBBIX MOpOI OT-
MedeHbI Ha lore YKpaumHH u B [Ipenxaskasee. B yactHocTH, B mosic-
HUTENBHOI 3amucKe K Ha3BaHHONM Kapre B.C. BrikoBa ¢ coaBropammu
ormermnn: “OpnHako cienyer ykasarh, YTO BO MHOIMMX paiioHax,
Hanpumep B BocrouHom Ilpenxaskaswe (B paiione r. eopruescka n
AXaHYYpCKO#M NONMHBEL), B I0XHOM TamxmkucraHe (B npenenax BHI-
POBHEHHBIX NEHEIUIEHOB I'Op), Ha IlOre BHENENHNKOBBIX PaBHHH B

' — “nacroswas npocagoyHocts”, no H.M. Kpurepy (1989), — cnocobHocTs
NIOpo/Ibl YINOTHATBLCA NpH YBIAXHEHHM B NPUPOLHOM HANPKEHHOM COC-
TOSHUH.
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Puc. 5. PactipeneneHue npeoMIafaloniX BEIHIHH MOUIHOCTEH IIPOCANOYHON TOMMIH JIECCOBRIX NOPOJ NpK Harpyake 0,3 MIla (wru npupomsol
+ 0,3 MIla). Cocmaenena A.B. Epwosoii u B.T. Tpodumossim ya ocHobe KADTH MPOTHO32 NPOCAXOMHOCTH TEPPUTOPHHM PAacHpOCTPAHEHHS
necconrix niopox CCCP, Macurra6 1:2 500 000-

1 — MOUHOCTL NpocanodHoR Tommu no 5 M, 2 — Jo 10 M, 3 — 10 20 M, 4 — Gonee 20 M



espomneiickoii yactu CCCP (B patioHe ropopnoB 3anopoxbs, JHemnpo-
METPOBCKa M JP.) MOLUHOCTH ITPOCANOYHBLIX JECCOBLIX OTIOXEHHH
pocturaloT 30—40 M u 6onee” (IlosicHUTenbHasd 3amMcka..., 1989,
c. 8—9).

Eie Oonblime BeJWYMHB! NMPOCAaXOYHOMN TOJIIM B paspele Jécco-
peIX nopon BocrouHoro IlpenkaBkasws natorcs B.D. Tamaem (1992).
[lo ero oneHKaMm, B Ipeleliax MeXIypedHbLIX paBHHUH BocrouHoro
u Cepepo-Bocroynoro CraBpononbs (BynenHosck, CrenHoe, Hopo-
3apefieHHoe, OTKa3HOe) MOIIHOCTb MpPOCAJOYHON TOMIM COCTaBJIsAeT
20—60 m.

Bonee oOIMpHBI CBelleHHs 00 O4YeHb OONBUIMX MOIMHOCTAX IpO-
cago4Hol ToMuM B paspe3ax JéccoBeiX mopon CpexHeit Asun. B yact-
HOCTH, Ha ee 3amale OHM YCTAHOBNEHHl B Ipenenax I'sypckoro mac-
cuBa, rae pocturant 40 M (Axraes M np., 1985).

PaiioHbl ¢ MOIHEIMM CHJIBHONPOCANOYHBIMY TOJIIAMH YCTaHOBJIE-
HEl B CeBepPO-BOCTOYHON M BocTodHoH 4yacTax Kapiumeckoi cremw.
OHM NpeACTaBIAIOT cob0H “IMPONIOBHANBHYIO BOJHHCTYIO CHIBHOpAac-
YWIEHEHHYI0 PaBHHMHY, CJIOXEHHYIO NPONIOBHANBLHRIMH JNECCAMHM Kap-
Habckoro xommekcal. K 3ToMy paiioHy mpeMMylllecTBEHHO OTHO-
cATCS BONOPpa3/ieNibHble YYacTKM, pacroNOXeHHBe OTHeJBHEIMH IOJo-
caMH MeXny HoiMHamM cyxoro pycna Kymnapeu m Kamuxapmapsu.
MolHOCTh MpOCanoyHOi TOMIM AOXOIMT no 35—45 M” (MariaHoB
M np., 1974, c. 220).

HHrepecHble naHHble O OONBIHMX MOMHOCTAX MPOCANCYHBIX TOJIL
B IpuTauikeHTCKOM paiioHe omybmikoBaHH D.B. KammipossM (1979).
B wacTHOcTH, MakcHMasibHasg MOIUMHOCTb IPOCANOYHOM IIPDH ITpUPON-
HOM Harpy3ske TONILH JECCOB olleHMBaeTcd MM B 50 M M Gonee. “Ot1-
JensHble obpasiel ¢ rmyouH 31—33 M B [IpwrauikeHTckoMm paiioHe
Mend ko3pdHIMeHT OTHOCHTeNbHOW mnpocanodHoct 0,07—0,1...
Ilo manuemv M.IH. Ilepmarosa (1971), n€ccoBumHble MOPONH y cene-
HuA 3apkeHT ([IpHMTalKeHTCKMIl paiioH) Ha riybuHe 41 M MMmenn
koabdumeHT oTHOCHTeNbHON mnpocagodHoctd 0,0572” (Kamuipos,
1979, c. 137).

MollHele mpocaloyHhle Tomuy ycTaHoBleHH M B I'mccapo-Cyp-
xaHnapeuHckoi BnamuHe. [lo nmamHeiM XK. XKymanrynosa (1982),
MACCHBEI ¢ MpocagovHoI 30HOHU 1o 40 M CIOXeHE! IIPOMOBHANLHLIMY
CpeIHeYeTBePTUYHBIMU JIECCOBLIMM OOpa3soBaHMAMHM HMAKCKOTO KOM-
IUIeKCa, CHAralolliMM pacWieHeHHEIe TIIYDOKMMM casMH M JIOHIMHAMHU
amsIphl M BHICOKHE Teppachl.

Bonee oflumpHEle M, ITlABHOE, KOHKPETHHIE CBENEHHS O MOILLHBIX
NpocallovHBLIX Tollax néccoBrix mopoln npuBomuT E.H. CxBanenxwuit

1 Boapac*r OT/IOXEHHI STOTO KOMIUIEKCAa CpeIHEeYeTBEPTHUHBIH.
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(1987, 1987a) mna tepputopuu TamxukucraHa. MM moxaszaHo, 4TO
MpOCafOYHL! NpH NPUPOIHON HarpysKe JIECCOBBIE IIOPOIBI TPeX BEpX-
HHMX IMKJMTOB (N0 3-§ norpeGeHHOM MNOYBHI) MIOIAMOHHCKOro KOM-
niaekca (BepxHWil rneiicToueH). MOIHOCT, TakMX 00pa3oBaHWE HO-
cruraeT 39—41 M Ha npearopHsix uuiefidax M BHICOKHMX Teppacax.
Takue npocajgoyHble TOJIMM YCTAHOBNEHHI B mnpenenax SBaHcKoi
IOJMHE], IUlaTo AnvMTtail, Ypra6os u Taipaban,

Heckonbko 60jiee BRICOKMEe 3HaueHHWs NPHBOAMT Mg SBaHckoi
nomtH! H.M. Kpurep c coaBropamu. “UcciemoBanus, NpoBelcH-
Hhle Ha TeppUTOpMM SIBaHCKON NONWHBI, IIOKA33HIBAIOT, YTO IIPH
BIAXHOCTA TOpPOIbI, COOTBETCTBYIONLIEH MAaJONOABIKHOMY IlapareHe-
THYeCKOMY KOMILIEKCY, MOLIHOCTh NPOCagoOdHON TOMIUM MOXET IO-
cturats 40—45 m” (Kpurep u np., 1981, c. 75).

JlaHABE 0 MAKCAMATbHBIX MOIUHOCTAX NMPOCAXOMHHIX TOJI JECCO-
BHIX [OPOQ, MOJyYeHHbIE MPH H3YYCHHH ONOPHLIX HHKEHEPHO-Ie0.I0TH-
9eCKAX pa3pe3os ITHX mopon. B teuenue 1986—1990 rr. IHMHUHNCom
Tocctposs CCCP, reonormyeckuM ¢akynsteToM MOCKOBCKOTO YHU-
BepcuteTa M. M.B. JlomoHocosa, udHctutyramu AH CCCP u akane-
MHUSAMU COIO3HBIX peCcnyOJIHK, pSOM BY30B M TEPPHUTOPHAILHBIMH
HM3LICKATEIECKMMM OPTAaHU3ALMIMYM CEMM COIO3HBIX pecnyOnuk 6nuia
npopelieHa pa3paboTka npobiaeMnl “PaioHalbHOE HapOTHOXO3AHUCT-
BEHHOE OCBOeHME (MCIIONb3OBaHHME) TEPPHUTOPHI paclpoCTpaHeHHs
Iipocafo4vHRIX ofbpasosaHuit”. BaxHeliinM O6JI0KOM ee ABIANOCH HH-
XeHepHO-TeOJIOTUYECKOe M3YyYeHHWe OIMOPHBIX pa3pe3oB IPOCANOYHBIX
néccoBbix rpyHToB CCCP (Tpodumos u np., 1989).

B xome 3THX HccleqoBaHMit OLUIM ITOJIydeHBI HOBBIE NAaHHBIE KakK
O MOILIHOCTH TOJIL JIECCOBLIX TIOpOJ], TAK ¥ O MOLIHOCTH Npocagoy-
HOM 4YacTu pa3pe3a. HambGonpliMe HMX 3HaYeHUs] YCTAHOBJIEHHI Ha
xmoueBbIX yiyactkax B Cepepo-KaBkasckoM, IIpHTallikeHTCKOM U
HOxHo-TamxMKCcKoM paiioHax. MakcuManbHasd MOLIHOCTh TOJUY Jéc-
COBbIX NOpOA B eMWHWYHOM paspe3e B CepepHoM [lpeaxaBkasbe B
paiioHe xmouYeBoro ydactka “OrtkasHoe” npesBniliaeT 100 M, a B
I0xHo0-Tamxukckoit penpeccunn — 200 M. MoOIMHOCTS NPOCAROYHEIX
JIECCOBLIX IOpOA TAaKXKe OKasalach 6oJiee BHICOKOH, YeM CUMTAIOCH
panee. Tax, B npenenax KJO4eBOro ydacTKa “OTKasHoe” MakcHMalb-
Hasg e¢ BeJIWYMHA CyHIecCTBeHHO npeBhiciia 40 M 1nipu AeifiCcTBUH
npupogHoli Harpysxku. B FOxHo-Tamxukckoii BliagvuHe Ha KIIOYEBOM
yyacTKe “ANBIpHBEIA” BCTpedyeHBI CTOJL XK€ MOIUHBEIE IIPOCATOYHBIE
TOMUM. YCTaHOBNeHHe 3Toro (akTa, XaK yXe OTMe4aloch paHee
(TpodumoB ¥ ap., 1989), — OTKpHTHE B 06JacCTH MHXEHEPHOM
reoJIordy JNEccOBRIX oOpasopaHMil. OQHAKO OHO IO CHX IIOp He
MOJMIYYUJIO KAaKoTro-JMO6o ocBellleHWsl B JIUTeparype. BocnomHuM 3T0T
npober.
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Knroueeoii yyacmox “Omkasnoe” pacnonoxeH B npenenax Craspo-
MoIbcKoro xpad B pafioHe noc. OTKasHoe M OXBAaTHIBAaeT Y4acTOK
nomvHe p. KyMBl ¥ BOmopasnenbHOro Ijato 3TOH pEKM ¢ pexaMM
Moxkpenii Kapameixk ¥ I'opekasd Banka. AGcCoMIOTHEIE OTMETKH KO-
nebmotes ot 246 no 156 M. DToT paiioH ABNgeTca 4acTelo Tepcko-
KyMckoit paBHMHBI, PacliooXeHHOM MeXIy AByMS KPYITHEIMHM TeolIo-
To-cTPYKTYpHEIMH obnactamMu Ilpenxapkases — CraBpOnMonbCKUM
nomHATHeM Ha 3amaje ¥ Kacnmiickoit BrazuHol Ha BOCTOKe.

HccnenoBaHusa NECCOBBIX OTJOXKEHMI 3TOro paiioHa, MpOBeneHHLIE
B 1986—1989 rr. B.H. borHukoBbmM, B.®. I'anaem, 10.5. Paiinepom,
B.Il. YnapueBriM ¥ APYIrHMM TeOJIOTaMHM, MTOKA3AIM, YTO MaKCHMAlb-
Hasgd MOIIHOCTb JIECCOBOM TONIHU nocTuraer mourd 140 M. OHa ¢
pasMBIBOM 3aJleTaeT Ha MOPCKMX ocaikax akyarbuia. B crpoermu
TOMUY 060cobsAI0TCA IBa KoMITnexca. HUKHUM H3 HHX, MOILIHOCTBIO
OKONO 45 M, BKIIOYAeT TPH LUKINTa, KAXILI M3 KOTOPEIX BKIIOYacT
TOPHM3OHT NbUICBATHIX CYIMHKOB M TOPH3OHT GypO-KOPHYHEBHIX IO-
rpeGeHHEIX NOoYB. 3Ta YacTh TOJILM, IOPONLI KOTOPOH HaxoAsTcs B
o0OpaTHolf HaMarHM4eHHOCTH 3noxu Matysama, otHocaTea B.IT. Vnap-
LieBbIM K 30IUIEHCTOLIEHOBbIM OTJIoXeHWsSM. OHM B HacToflllee BpeMs
OOBOIHEHH M C HMHXEHEPHO-TEONOrMYecKMX NOSUIMA NOMXHEI pac-
cMaTpMBaTbCcs KaK IJMHUCTHIE, a He JiéccoBbie TPyHTH (Tpodumos,
1992).

BepxHMil KOMIUIEKC MOLIHOCTBIO OKoio 90 M BKMOYaeT 9 ruieii-
CTOLIEHOBHIX ¥ TOMOLEHOBLIX IIMKJIWTOB, CONEPXAIUMX, IO JaHHBIM
B.Il. Vmapuesa, 26 N€CCOBbIX M NOYBEHHBIX TOPH3OHTOB, I1pENCTAB-
JIEHHBIX ITbUIEBaTBIMH Cynecs MM M CYDIHHKaMM (n€ccamu, J€cco-
BUIHBIMHU CYIIMHKaMM, no Kiaccudukaimu C.C. Mopososa). ITourn
Bech 3TOT XKoMIUieKc (BepxHHe 80 M) OTHOCHTCH, IO NAHHKIM Ialeo-
MATHUTHBIX MCCJISMOBAHUM, X 30He NMPAMOl nonspHocTH BpioHeca.

Hanbonsunzii HHIEPEC ¢ MHXCHEPHO-TeONIOTHYECKIX TIOGHIMI Tipe] -
CTARIAIOT MaTepHaibl, IONyYeHHBIe NMPH M3YYeHHMH KepHa CKBaXKMHEI
C-1 mybuHoit 72 M, npo6ypenHoit CrasponontTMCH3oM Ha npaso-
bepexne p. KyMBl B Ipenenax MeXIOype4HOro IVIAaTO Y abcolMOTHOM
orMeTku 245,55 M. Droii ckBaxuHo# (no raybuHbl 50 M) BCKpHITO
TIATL NECCOBLIX LIMKINTOB (pHc. 6), BepXHHiII M3 KOTOPHIX BeHYaeTCs
COBPEMeHHBLIM, a HHXejeXalllle — IOrpeOeHHEIMH IOYBeHHEIMHU
TOPHM3OHTaMH (Xax NpaBwio, negoxomruiekcamu). IlepBuii (BepxHmit)
M3 9TUX IMKIMTOB (MOLHOCTLIO 13,8 M) HMMeeT ronoLeHOBO-BEpXHE-
IeCTOLIeHOBRI Bo3pacT, BTopoit (8,5 M) — BepXHEIIEHCTOLIEHO-
BbEf, TpeTHii (9,8 M) — BepxHe-cpemHeNeHCTOLIEHOBRIA, YeTBEPTHIM
(9,9 M) n nareni (6onee 9 M) — cpedHeIUIeUCTOLICHOBRI BO3pAacT.
OTHM LMKIMTH BeHYaloTcd, o maHHeIM B.I1. Vmapresa, rononeno-
BEIM TIENOKOMIUIEKCOM, OpAHCKOHN IUIOXO BhIpaXeHHOH norpeGeHHOM
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Puc. 6. Pacipenenchue 3JHaueHWH X03(GMIMEHTa OTHOCHTENBPHOM NPOCAXOYHOCTH
JIECCOBBIX ITIOPON TI0 paspedy CkBaXMHH C-1 XmoueBoro yyactka “OrkasHoe” (a)
H CKBXHMHH 100 M B patione T. Bynenroncka (6; dannwe B.9. Iaran)y

1 — néccH, nuiesarsie CYNecH, NeTXMe M CpelHMe CyFIMHKH, 2 — norpeGeHHNe NOYBH M
TIOYBCHHBIE KOMILIEKCH PEMMYIUECTBEHHO CYIIMHHCTOTO COCTaBa, 3 — COBpEMEHHHIE HOYBH
CYTTIHHHCTOTO €OCTaBa, 4 — MeCYaHO-TpaBMiHO-TaNeYHUKOBLIE TIOPOALI

NOYBOA, ME3CHCKMM, PaMEHCKHMM M KaMEHCKMM NeIOKOMITIEKCAMH
COOTBETCTBEHHO.

Hccnenosasre npocafoyHOCTH JECCOBHIX IOPOH 3TOTO pa3peaa,
NpeICTaBICHHOIC MAIOBNAXHLIMUA IIPEHMYILECTBEHHO TSXKEIBIMH IIhI-
JIeBaTBIMH CYIIECAMH, JIECCAMH M JIETKUMHM JIECCOBUOHBIMM CYIJIMHKA-
MM, @OKa3ajo, YTO IPOCalOvYHbIE CBOMCTBA IIPOSBIAIOT B STOM
pa3pese BCE 3JIEMEHTH IATH BEPXHMX JIECCOBRIX IMKIMTOB, BKIIO-
yag norpebeHHule NouBH (pHc. 6, a; Tab6n. 5). MolHocTs npoca-
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Tabauya 5

IlpocanotsocTs 1 Apyrae CBOACTBA JECCOBMX NOPO] ONOPHBIX PA3Pe3on
“Orkasnoe” (cxpaxuna C-1) u “Bynennosck” (cksanmpa 100-M) Ilpenxasxaickoro peryona

CxsaxyHa C-1

CksaxuHa 100-M

_ - Ecrect- -

Tny6una E::::u ng:::;c aTb Mopuc- |[IpuponHan (r):al;ofllg?al: Tny6ua, BeHH(:u nil::::;n Mopuc- [Npuponnasn mﬁmﬁ

’| pnax- TOCTb, | HArpyska, | AOYHOCTb IPH BJIAX- TOCTb, | Harpy3ka, | JOYHOCTb IPH

M HOCTb, rpy}rr';x, % MIla NPHPOTHOI M HOCTb, mym?’ % MIla [IPUPOTHOM

% r/em Harpyske % r/em Harpyske
1 2 3 4 5 6 7 8 9 10 11 12

1,0 11 1,41 47 0,015 0,001 2,2 6 1,50 44 0,040 0,002
1,5 7 1,30 51 0,031 0,000 5,5 14 1,50 44 0,110 0,005
2,5 8 1,41 48 0,046 0,060 7.8 10 1,46 46 0,155 0,043
3,5 9 1,44 47 0,061 0,039 11,8 10 1,58 41 0,225 0,060
4,5 9 1,43 47 0,075 0,058 15,0 8 1,55 42 0,300 0,059
5,5 10 1,46 46 0,090 0,054 20,0 8 1,53 43 0,400 0,039
6,5 9 1,38 48 0,105 0,045 25,2 6 1,56 42 0,505 0,038
7,5 10 1,47 45 0,120 0,064 29,5 7 1,69 37 0,590 0,039
8,5 10 1,44 47 0,136 0,089 33,0 9 1,76 34 0,660 0,001
9,5 11 1,41 47 0,151 0,067 38,2 8 1,46 46 0,765 0,034
10,0 12 1,41 47 0,167 0,072 42,5 6 1,47 45 0,850 0,046
11,0 11 1,47 45 0,183 0,029 44,0 9 1,72 36 0,880 0,014
12,0 11 1,52 43 0,200 0,065 44,3 9 1,81 32 0,882 0,010




Ilpodoaxwcenue mabs. 5

1 2 3 4 5 6 7 8 9 10 11 12
13,0 11 1,51 44 0,217 0,056 45,0 10 1,77 34 0,900 0,018
14,0 10 1,56 42 0,234 0,038 45,8 10 1,62 40 0,915 0,020
15,0 10 1,52 43 0,251 0,069 46,8 1,63 39 0,935 0,011
16,0 9 1,57 41 0,268 0,052 47,0 1,711 36 0,940 0,011
17,0 12,3 1,46 46 0,284 0,074 47,8 1,68 37 0,955 0,012
18,0 8 1,45 46 0,360 0,097 48,8 10 1,71 36 0,975 0,040
19,0 14 1,34 50 0,315 0,097 50,8 9 1,56 42 1,015 0,011
20,0 11 1,36 49 0,330 0,112 52,3 9 1,69 37 1,045 0,005
21,0 9 1,46 46 0,346 0,098 53,3 8 1,75 35 1,065 0,013
22,0 16 1,45 46 0,363 0,070 54,5 10 1,76 34 1,090 0,014
23,0 13 1,43 46 0,373 0,112 55,3 11 1,62 40 1,105 0,06
24,0 16 1,38 48 0,395 0,076 57,0 8 1,72 36 1,140 0,01
25,0 12 1,50 44 0,412 0,044 55,8 12 1,91 29 1,175 0,001
26,0 12 1,49 44 0,429 0,060 63,0 9 1,87 30 1,260 0,009
27,0 11 1,51 44 0,446 0,072 77,5 16 1,84 3 1,550 0,006
28,0 13 1,42 47 0,462 0,074 89,0 16 1,90 29 1,780 0,002
29,0 13 1,27 53 0,476 0,072 94,0 17 1,90 29 1,880 0,000
30,0 13 1,55 42 0,493 0,066
31,0 18 1,32 51 0,509 0,045
32,0 17 1,55 42 0,527 0,029




Ilpodanxcenue maba. 5

1 2 3 4 5 6 10 11 12
33,0 16 1,59 41 0,545 0,033
34,0 18 1,52 43 0,563 0,038
35,0 15 1,64 39 0,582 0,026
36,0 12 1,63 39 0,600 0,055
37,0 9 1,58 41 0,617 0,037
38,0 11 1,61 40 0,635 0,032
39,0 10 1,54 43 0,652 0,021
40,0 9 1,43 47 0,668 0,029
41,0 15 1,32 51 0,683 0,021
42,0 16 1,61 40 0,702 0,006
43,0 15 1,66 38 0,721 0,004
44,0 20 1,60 40 0,740 0,015
45,0 18 1,65 38 0,759 0,004
46,0 20 1,77 34 0,780 0,006
47,0 18 1,80 33 0,800 0,004
49,0 10 1,72 37 0,840 0,002
49,5 11 1,69 37 0,850 0,000




IOYHOH TOMIM yHUKaIbHa — IIpH TPHPOAHONM HArpyske JECCOBHIC
TPYHTH M TPYHTH Najleonoys ¢ opMalbHO INPOCATOYHKEI N0 Tiy-
6uHBE 44 M (K03d(dHIMMEHT OTHOCHTENLHOM NpPOCANOYHOCTH pPaBeH
0,015), npu nHarpyake 0,3 MIla — no ray6mnm 30,5 M. PacuerHas
cymMMapHasd InpocalJka TOJILUM TNpH NeHCTBMM NPHPOIHOM HarpyskH
coCcTaBifeT 225 cM.

3HaueHHA BelIWYMHH K03(dduLIMeHTa OTHOCUTENILHOM ITpOocaioy-
HOCTHU JIECCOBRIX TPYHTOB IIpH IPHpPOIHOH Harpyske no rny6uHe 41 M
cocrarinsger 0,021—0,0112, maneonouyBeHHBIX ropusoHToB 0,029—0,112.
Haubonbuime 3HayeHWs IPOCagoOYHOCTH IIpH 3TOH HArpys3ke Xapak-
Tepubl g rpyHToB I, I1 m IIl mwxomroB. docturnys nambonn-
mmx 3HaveHuit (0,09—0,112) B HixkHen yactu 11 u BepxHeit yactu 111
(Me3eHCKMI ITenOKOMIUIEKC) LMKINMTOB, €¢ BeJIMYMHA Ha OONBIIHX
TIyOMHAX IOCTENICHHO cHMXaeTcd M cTaHoBurTca paBuoit 0,021 Ha
raybuHe 41 M, 0,015 Ha rnybune 44 M u 0 Ha Tay6uHe 49,5 M
(puc. 6, a; Tabn. 5).

HeobxomuMo ortMetHTb, 4TOo B.D. Tamait mpoBen HesaBHcHMoe
napajulelbHOe HCClienoBaHKe NMPOCalOYHOCTH JIECCOBHIX MOpON 3TOTO
paspesa o TNyOMHB 62,5 M (HIDKe NOpOIbl pa3pe3a CYILECTBEHHO
YIUIOTHEHHl W BONOHachlllleHHl). Cyas no HeonybJMKoBaHHBEIM [aH-
HBIM, o6e3Ho NpenocTaBieHHLIM b.D. IanaeM, UM nmomydeHH udmc-
JIEHHBE 3HaYyeHUs Xo3(ddHuIMeHTa OTHOCHTECNIBHOM IIpOoCcanoYHOCTH,
oueHb OMM3KMe, B OCHOBHOM COBIIAJAIOIIME C BeIMYHHAMHM, IIPHBE-
OeHHhIMM B Tabn. 5. MakcumanbHbie 3HauyeHMd ero (0,095—0,112)
YCTAHOBJIEHHI MM Ha TeX Xe INyOMHaX M B TeX Xe 3JeMeHTaxX pas-
peda. OpHako ecTb M CYILECTBEHHOe omimyMe:. GopmaibHo B pas-
pe3e INIPOCANOYHBIE JIECCOBHIE ITOPOALI NPOCTUPAIOTCA 1O TIIYOHHEI
42,0 M, Ha XoTopoil X03(@HUIIMEHT OTHOCHTEILHOM INpOCagoYHOCTH
coctaBisan 0,01. Ha raybuHe 44 M BelduMHa 3TOTO IOKA3aTeNls
cocTaBMia, 1o ero paHHbIM, 0,08. Huxe, no riybuum 49,0 M, oHa
usMeHsnach B npenenax 0,002—0,004; Ha riy6uHe 49,5 M oHa
(xak ¥ B TabGn 5) paBHa 0. B mHTepBare 50—62,5 M ero Besm4MHA
cocrasuna (0,001—0,003.

Cronb xe akTyalbHe naHHele B.®. T'anag (1984) o npocagouHoctH
JNECCOBRIX IIOpON, IOMy4eHHBle WM IpH u3ydeBMd 100-meTpoBoro
paspe3a, ONOPHOIO B cCTpaTMTpadMyYecKOM OTHOILUEHHMM, B paiioHe
r. BynennoBcka. Kak cnemyer u3 1abn. 5 u pmc. 6, 6, ¢dopmanbHo
NMpOCaJoOYHBEIMKM IIPH neHcTBMM cOOCTBEHHOrO Beca B 3TOM paspese
ABJISIIOTCH JIECCOBHIE MOpPOAR! N0 TAyOMHEI 55 M, npakTuyecku IO
nogowBu III muxmara. Huxe, B paspeze IV u V uuxmroB,
BerYpHA K03(hOHLMEHTa OTHOCHTEILHOH IPOCANOYHOCTH JIECCOBRIX
nopon Huxe 0,01 u cocraBnser 0,001—0,009.

BropemM paiioHOM, B Ipefeslax KOTOPOTO YCTAHOBJIEHBI MOLTHEIE
TOMIM TPOCANOYHBIX JIECCOBBIX Iopon, aeisgerca IlpurankenTekui
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pation (Y3bexwictaH). 3nechk Ha xawuegom ywacmike “Hupuux” corpyn-
Hukamu Y3[MIMMHTHW3a non pykosoncreoM S1.C. CamgnikoBa M3ydeH
paspes ¢ No4YTH 39-MeTpoBoii IpocaJouyHON 30HOM.

Ha atoM xmoueBoM ydacTKe ckpaxwmHoi II1-2/C-11 ¢ a6comor-
HOlt oTMeTKOH ycThd 687 M B npefenax IATOM HaIIIOHMeHHOM
Teppachl, GopMHpYIOUIeH ¢ Gojiee NPeBHHMM TeppacaMM BO3BHILIEH-
HO-aJBIPHYIO 30HY NONMMHE p. YHpYMK, BCKPHIT paspes IUECTH Jiéc-
COBRHIX LMKJIMTOB MOLIHOCTBIO 39,3 M, NMONCTWIAaeMBIX TajleYHHKAa-
MH. CoriacHoO MecTHOH CTpaTHMTpadHyecKoi luKale, 3TH OTJIOXe-
HHUA OTHOCATCA K CpegHeYeTBePTHYHHEIM OTIOXEHMAM TaUIKeHTCKOro
koMItexca. Ilo cxeme A.A. JIasapeHKO Bo3pacT JNECCOBREIX 06pa3oBa-
HHMI1 — CpelHeIUIeHCTOLIEH-TOJIOLEHOBRIN: TOIOoIeH-BepXHEIUIEHCTOLIE -
HOBBI BO3pacT UMeeT BEpXHHUM JIECCOBBIA ILIMKJIUT, BepXHeIUeHcTOLEe~
HOBbIA — BTOpPOH — YETBEPTHI KOMIUIEKCHI, BEPXHe-CpeqHeIeHcTo-
HEHOBRIA — IATHIA KOMIINIEKC H CpEeHHEIIEHCTOLEHOBRIM — ILECTOMH
KOMILJIEKC.

Paspe3 31OrO0 paiioHa IpencTaBIeH CYNeCAMH M IThUIEBAaTHIMH
CYIJIMHKAMH; COCTaB IIOTPeOCHHLIX IOYB B OCHOBHOM JIETKO- M
cpenHecyrMMHMCTHIN. BiaxHocTh nopon cocrasiger 5—13%, nopuc-
TocThb — 39—49%, npudeM Haubonee MOPHCTHIE PA3HOCTU 3aJEraloT
B BepxHeit 20-MeTpOBOii YacTu paspesa.

IIpocagoyHbIMU IIpH NeHCTBHM IPHPONHOM HATpPy3KH OKa3alMCh
MOPOJIbI BCEX IIECTH JIECCOBBIX LIMKIMTOB (puc. 7, a; Tabin. 6). HiokHas
TpaHMlia NTPOCANOYHOM TOMIM pacriojiaraeTcsl Ha TIyOuHe, Gimakoi K
39 M. Ha ray6bure 37 M npm npupomHoit Harpyske 0,73 MIla
K03¢duIMEHT OTHOCHTENLHOM NpocanodHocTH cocTasmi 0,096, Mak-
CUMaJbHBle Xe 3HaYeHHMS 3TOro IoKasaTeisl OTMeYeHHl B TOpPH3OH-
Tax JIECCOBHIX ITopon PpasHHEIX LIMKJMTOB Ha TiybmHax 8,7 (0,130),
14,7 (0,140), 18,7 (0,160) u 22,0 M (0,227).

IIpocamoyHOCTBIO 00ONANAIOT M TIOYTH BCe TOPH3OHTHI IIOTPebeH-
HEIX moyB. Y1 XOT9 oHa HIXe, 4eM Yy NpPYTHX COCTABISIOHIUX JIECCO-
BHIX UMKJIMIOB, 3HaueHMA Xo3a(ddHIlMeHTa OTHOCHTENLHOM IIpoca-
IOYHOCTH IIOpON IOrpeOeHHBIX IIOYB INpH NEHCTBUM INPHPOIHOH
Harpy3KM IOOCTAaTOYHO BeJMKHM. B IlepBOi INOrpeOeHHON IodBe —
0,003—0,040, Bo Bropoit — 0,004—0,046, B TpeTheit — 0,015—0,056,
B uerseproin — (,085—0,129, B naroit — 0,091.

OueHb MHTEPeCHBIE NaHHBE O GOJBILOH MoOLIHOCTH (45 M) npoca-
OOYHOM TOJIHM JIECCOBHIX moponx nonydensl B 1986 r. H.I. Masnsa-
HOBHIM B TOM Xe paiiloHe Ha IpuMepe paspe3a “Kemec”. 3mech B

Bepxuue 20 M paspesa BCKpHTH LiypdoM-ayaxod muamerpoM 900 MM, Gonee
myGoKHe TOPH3OHTH — CKBAXHMHOM nuaMerpoM 1o 160 MM ¢ oTOOpOM MOHOMH~
TOB “s3a ONMH yIap” 4epe3 KaXIbli MeTp.
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Pyc. 7. Pacnpenenciue 3HaueHWH x03dduimerTa OTHOCHTENLHOM NPOCaOMHOCTH
JIECCOBRX IOpoX Mo paspe3y ckBakuuu II1-2/C-1 xmioyeBoro ydactka “Uupuuk”
(a) 1 cxsaxamin C2KY xmioweoro ygacrka “AmsIpHHL” (6). Yeaoenwe 0603naxerus
cM. HG puc. 6.

paspe3e IOpoA, NpencTaBAeHHOM TpOTIOBHANLHEIME CpeIHEeYeTBep-
THYHBIMH JIECCOBRIMH OTIOXEHUAMH TAIUKEHTCKOrO KOMIUIEKCa MOILI-
HOCTBIO 48,2 M, BCKPHITO 4YeThipe JECCOBHIX LMKINTA, BEPXHHH H3
KOTOPEIX BEHYAeTCAd COBPEMEHHOM, a HyDkelleXalme — IOrpeGeHHbI-
mu nousamH. Ilo cocraBy B paspese mnpeobnajaloT KapGOHATHEIC
n€cchl cymecYaHhle M JIETKOCYIVIMHMCTHIE, comepXalllye Ipociion 6o-
Jee TSXKENBIX CYIIMHKOB; 1O BCEMY paspe3y OTMEYeH paccesdHHBIA
runc. EctecTBeHHas BiaxHocth nopon no Imy6uHnl 40 M cocramiger
5—8%, HKe OHa JOCTATOYHO pE3KO YBEIMYMBAeTCA M JOCTUTAET
22% na Tayomue 46 M. Ilopuctocts NE€CCOBBIX NMOPON BRICOKAS
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Tabauya 6

TIpocamoInOCTs H APYTHE CBOHCTBA JECCOBMX MOPOJ, ONMOPHLIX PA3PE30B
“Uupyuk” (cxpasuna [11-2/C-1) n “Aampmaii” (cxsaxuana C-2KY) IeHTpansH0a3RATCKOIO PErvOHA

CksaxuHa 11I-2/C-1

CxsaxuHa C-2KY

Ectect- ILioTHOCTD OTHOCHTEIb- Ecrect- TioTHOCTS OTtHOCHTEb-
Try6una, BEHHAS | . oo Topuc- |[pupoaHas | Has npoca- Tnybuka, BEHHAsd | = oo TNopuc- {IpupoaHaa | HasA npoca-
BITaX- TOCTb, | Harpyska, | HOYHOCTb IIpH BJTaX- TOCTb, | HAaIpy3Ka, | JOYHOCTb NpH
M HOCTb, ?}’g{r?’ % MIla NpYUPOIHOH M HOCTb, ?/y::?’ % MIla MIPUPOSHOI
% Harpy3ke % Harpy3ke
1 2 3 4 5 6 7 8 9 10 11 12
0,4 7 1,42 47 0,002 0,5 14 1,53 47 0,018 0,002
0,7 5 1,53 44 0,005 2,5 6 1,37 49 0,040 0,004
1,0 7 1,37 49 0,01 0,005 35 14 1,58 41 0,064 0,007
1,4 8 1,49 45 0,002 4,5 9 1,63 39 0,082 0,006
1,7 5 1,54 43 0,001 6,5 5 1,39 48 0,097 0,042
2,0 9 1,40 48 0,03 0,006 75 4 1,48 45 0,112 0,006
24 12 1,46 46 0,013 8,5 7 1,44 46 0,128 0,045
2,7 12 1,48 45 0,034 10,5 6 1,64 39 0,145 0,076
3,0 12 1,57 42 0,05 0,003 11,5 8 1,46 46 0,162 0,018
3,4 il 1,39 49 0,005 12,5 10 1,58 41 0,179 0,007
37 12 1,55 43 0,091 13,5 12 1,70 37 0,198 0,007
4,0 11 1,44 46 0,07 0,005 14,5 7 1,66 39 0,216 0,008
4,4 14 1,62 40 0,003 | 155 2 1,56 41 0,237 0,009
4.7 11 1,50 45 0,040 : 16,5 7 1,64 39 0,249 0,018

3

F--




IIpodosxcenue maba. 6

1 2 3 4 s 6 7 8 9 10 11 12
5,0 12 1,52 44 0,09 0,012 17,5 7 1,70 37 0,267 0,001
54 11 1,51 45 0,020 18,5 5 1,64 39 0,284 0,005
57 13 1,56 42 0,035 19,5 6 1,66 38 0,302 0,004
6,0 10 1,49 44 0,11 0,006 20,5 8 1,78 34 0,321 0,001
6,4 7 1,46 46 0,006 21,5 12 1,69 37 0,340 0,004
7,0 1 1,39 43 0,13 0,003 22,5 13 1,64 39 0,358 0,001
7,7 13 1,44 47 0,059 23,5 11 1,62 40 0,376 0,006
8,0 10 1,39 49 0,15 0,055 24,5 10 1,58 41 0,393 0,008
8,7 1 1,37 49 0,130 25,5 11 1,77 35 0,413 0,006
9,0 9 1,42 43 0,17 0,090 26,5 13 1,66 38 0,432 0,029
9,7 12 1,49 46 0,016 27,5 12 1,77 35 0,452 0,002
10,0 10 1,44 46 0,19 0,013 28,5 13 1,62 40 0,470 0,004
10,7 7 1,51 43 0,011 29,5 9 1,59 4 0,487 0,005
11,0 12 1,49 44 0,21 0,043 30,5 9 1,78 34 0,506 0,003
11,7 7 1,47 45 0,063 31,5 11 1,58 41 0,524 0,008
12,0 13 1,65 39 0,23 0,004 32,5 9 1,69 37 0,542 0,006
12,7 9 1,50 44 0,046 33,5 8 1,61 40 0,559 0,008
13,0 11 1,52 43 0,25 0,002 34,5 9 1,64 39 0,571 0,005
13,7 11 1,51 44 0,100 35,5 10 1,65 39 0,585 0,004
14,0 11 1,48 45 0,27 0,018 36,5 13 1,64 39 0,614 0,004
14,7 11 1,50 44 0,139 37,5 14 1,51 44 0,631 0,032 J




IIpodanxcernue maba 6

1 2 3 4 5 6 7 8 9 10 11 12
15,0 11 1,53 4 0,29 0,002 38,5 16 1,63 40 0,650 0,003
15,7 13 1,52 43 0,0106 39,5 15 1,62 40 0,668 0,031
16,0 13 1,50 44 0,31 0,031 40,5 9 1,75 35 0,687 0,033
16,7 12 1,53 43 0,056 41,5 7 1,70 37 0,705 0,039
17,0 11 1,48 45 0,33 0,021 42,5 11 1,73 36 0,724 0,017
17,7 12 1,51 44 0,090 43,5 13 1,67 38 0,742 0,006
18,0 9 1,46 46 0,36 0,089 44,5 11 1,67 38 0,761 0,008
18.7 11 1,49 44 0,160 45,5 13 1,63 39 0,778 0,007
19,0 10 1,41 47 0,37 0,040 46,5 7 1,73 36 0,798 0,008
19,7 9 1,46 46 0,138 47,5 10 1,52 44 0,815 0,006
20,0 9 1,47 45 0,39 0,043 48,5 9 1,66 39 0,833 0,007
22,0 8 1,42 47 0,43 0,229 49,5 8 1,69 38 0,851 0,007
25,0 2 1,50 45 0,49 0,129 50,5 8 1,64 39 0,869 0,006
26,0 5 1,64 39 0,51 0,085 51,5 8 1,70 37 0,887 0,006
29,0 2 1,56 42 0,57 0,090 52,5 5 1,66 39 0,905 0,008
32,0 2 1,56 42 0,63 0,106 53,5 7 1,76 35 0,924 0,005
34,0 9 1,62 40 0,67 0,031 54,5 9 1,71 37 0,942 0,005
37,0 8 1,47 45 0,73 0,096 55,5 9 1,64 39 0,960 0,006
39,0 8 1,47 45 -




(45—53%), npudeM 3HaueHHs Hke 50% XapaKTepHH IUIS HMXKHEH
yacTH paspe3a (Hmxe 35 ).

IIpocanoyHBIMH B 3TOM paspe3¢ OKAa3aiMCh IOPOALl BCEX YEThI-
pex UMKHMTOB. HMXHAS rpaHuWiia Npocalo4Hoi INpU AEMCTBUH TIpH-
POIHOHN Harpyskd TOJAUM cocTaBmia 45 M (Ko3(pPHLMEHT OTHOCH-
TeabHON TpocanodHocTH 0,01); Ha mrybuHe 46 M BeIMYMHA ITOCIC[-
HEro paBHa HYJIO.

BemuuniHa kKo3¢p@dUUMCHTA OTHOCHTEILHOM IPOCAOYMHOCTH IIpH
TPUPONHON HArpy3Ke B 3TOM paspe3¢ 3aKOHOMEPHO CcKaykooGpasHo
Bo3dpactaeT go rybuH 20—26 M, a 3arem ¢ TakOM Xe JIOrMKOM
yMeHbllaeTcd. [IpocamoyHbIMH ABIAIOTCSA HE TOJNBKO JIECCOBRIE CO-
CTABJAIOLLME LIMKJIUTOB, HO M TOPM3OHTH NOrpebeHHBIX NO4YB (KO-
3(PGPULMEHT OTHOCUTENBHOM IIPOCATOYHOCTH IepBoi norpebeHHOM
TOYBHl, 3aieraiolled Ha rybuue 7,1—8,0 M, cocrasun 0,046, BrO-
po# (9,3—10,7) — 0,047, tpeteit (35,0—36,4 M) — 0,024).

B BepxHeM UMKINTe MOILIHOCTLIO 7,0 M X03(dHIMEHT OTHO-
CHUTEJIbHOM npocagoyHocTH cocrasirsn  0,006—0,036, Bo  Bropom
(2,2 M) — 0,020—0,046, B TperbeM (25,8 M) — 0,020—0,085, B
YeTBepTOM (BHEMMas MoumHocTs 13 M) — 0,00—0,05. Hambonpime
3HayeHHd 3roro mnokasarens (0,05—0,085) orMedeHE! B HHTepBalie
rnybus 8—37 M.

Tpetnii palioH C YCTAHOBJCHHOW aHOMAILHO MOLUHOM TOJIIEH
NpocafO4yHRIX JECCOBBIX TIOPOH pPAacloNOXeH B BOCTOYHOM 4acTH
r. Qymwan6e. 3neck B mpenenax IOxmo-Tamxukckoil nenpeccun (y-
1IHAaHOMHCKOHN BIAIMHB) PacriONOXCH KA04Yegou y4acmox “Adviprbii”,
OH BKIIOYACT ambIPHYIO 30HY, TATOTCIOIUYI0 K IOXKHBIM CKJIOHAM
I'mccapckoro xpeb6Ta, M OrpaHMYeH Ha 3anane apblkoM THHTaK,
Ha BocToKke — pyubeM LLlypoxcail, a Ha jore — HusoBbsMH p. Kadup-
HMTaH.

HUccnenopanusi N€CCOBRIX OTIOXCHHH 3TOro paioHa, IpOBEICH-
Hele A.E. HopoHosbiM, B.B. Kumom, I'O. OpumnossM, E.H. Cxsa-
qeuxuM, reosioramu Tamxuk MMHTHU 3a, noxasand, 410 MakCHMahb-
Hasg MOILHOCTL Ji€ccopoi Tomum npeseliaer 200 M. B ee cocrase
060cobneHo aBa KoMivlekca. HHXHHII M3 HHX, OTHOCHMEIA K Kai-
pYOaKcKo# cBHTe (DOIUICHCTOLICH), TPSACTABICH HEIPOCAIOYHLIMH
VIUIOTHEHHBEIMH JIECCOBLIMM TIOPOJAMHM C IOrpeGEHHBIMH ITOYBaMH.
BepxHuii KoMIDICKC BKIIo4aeT 00 12—13 néccoBBIX LMKIIUTOB TUICHC-
TOLICHOBOI'O M IUICHCTOLEH-TOJOLCHOBOIO BO3PacTa, KAXIBIA M3 KO-
TOpEIX (KpoMe IICPBOrO, BEPXHEIO) BKIIOYAET T'OPH3OHT JIECCOBBIX
NOpoJ M BEHYAIOUMH HUX NMOrpeOCHHEI MEHOKOMIUIEKC (WM OTHesb-
HHI OrpeOeHHON NOYBOH).

Ha »srom xiioueBoM yuactke B 1987 r. cxBaxuHon C-2KVY
(HadampHEI guaMerp 426 MM, KOHeuHbIi — 219 MM) B mipemenax
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MeXnypeyHoro raro y abcomorHod ormerku 1020 mM BekpwiT pas-
pe3 12 n€ccoBbIX LMKIUTOB BEPXHE-CPEAHEIUIEHCTOLIEHOBOTO BO3pac-
Ta, BCHYACMBIH TroOJIOLECHOBOH mnoyBoH. Ilo uHTepnperaium mike-
HepoB-teonoroB Tamxuk[ MMHTH3a, nepBeii U3 5THX LMKIMTOB
MMECT TOJIONCH-BECPXHCIUICHCTOLICHOBLIH BO3pacT, BTOpOM — @d-
THIA BEPXHCEIUICHCTOIICHOBRIN, HIDKCICXKAIUNE 1LECTOH — OmMHHAIA-
THIA — CpPeNHEIUICHCTOIICHOBRIN; IMyOXe 3aleralor HUXHEIUICHCTO-
HeHoBbie Ji€ccoBhie obpasoBaHMA. I'€He3dC JECCOBHIX TMOpon Bcex
IMKJIUTOB TIPeMMYILLECTBEHHO TPOMIOBMANBHRIH MM a/UTIOBMANLHO-
TIPOJIIOBUANILHBIN.

Pa3spe3 ropu3oHTOB JIECCOBBIX IOPOI BCEX LMKIMTOB IIpelCTaB-
JieH TBUICBAaTRIMU CYNCCAMM, JIECCAMM, JISTKUMU M cpelHMMH JEcco-
BUIHLIMM CYIJIMHKaMHM. [OpHM30OHTEI NOrpe6eHHBIX TMOYB CHOXCHEI B
OCHOBHOM ITbUICBaTHIMM CPEHMMM CYIJIMHKAaMU GypoBaTo-KOpHYHE-
BHIX LIBETOB.

Hccnenopanue nmpocaoyHOCTH 3THX NOPOM, INPOBCIACHHOE MHXKE-
Hepamu-reosioraMu TamxuxITMMHTU3a, nokasano, yro mnpocanoy-
HBEIMM TIpY JCHCTBMM TIPMPOJHOM HArpy3KM OKa3aNuch I'DYHTHI BEpX-
HUX TSATH LMKIMTOB. HMXHAA IpaHMIla NPOCANOYHOM TOMUM IpH
ACACTBMM NPHPOAHOT Harpy3ku (OpMalbHO TNpOBOAMTCA Ha TIyOM-
He 43 M (npuponHa1 Harpy3ka 0,73 Mlla, xoadduuuedT orHOCH-
TeNbHOM npocagousocTd 0,012), XoTa HUXE e, BIJIOTH OO IIYOMHEI
55,5 M, néccoBbic mopomsl 06JjagaeT KO3M(HUMEHTOM OTHOCHTEIh-
HOM IIPOCANOYHOCTH, OTIMYHEIM OT HYNA M COCTARIAIONIAM B 3TOM
yacTu paspesa 0,005—0,008 (puc. 7, 6; Tabn. 6). C yyetom neiicTBus
JOTIONMHUTEILHOM HArpy3kK# MOIIHOCTb TIPOCANOYHOM TONLM JOCTHT-
HET 3TOH OlleJOMISIOICH BEIWYUHEL.

3HaYCHMsA BEIMYMHBI KO3(D@HUIMECHTa OTHOCHTEILHOM IpOCanoy-
HOCTH TIOpOJ] MCIILITHIBAIOT CYILECTBEHHBIE KOjebauma mo paspedy —
or 0,001—0,005 go 0,03—0,076 (1aba. 6). MakcHManbHBIC 3HAYCHHS
3TOTO ToKasaTeNss OTMEYCHE! B MHTepBanax 6,5—10,5 (no 0,045—0,076),
16,5 (0,018), 26,5 (0,029), 37,5—41,5 M (0,032—0,039). IIpu coBmecT-
HOM JEWCTBMM TIPMpPOAHOH M jpomoiHuTeasHoM (0,3 MIla) Harpysok
k03hOULMCHT OTHOCHUTEIBLHOW TIPOCANOYHOCTH B BEPXHHX 25 M
paspesa cocrasui 0,012—0,134.

HeobxonuMo mnopg4YepKHyTb, YTO HAa 3TOM X€ KIOYEBOM Y4YacT-
ke ckBaxuHou C-4* rny6uHoi 130 M, NpoiueHHOH paHee TamXuK-
I'MHAHTHU30M B npeaesnax Gojee HM3KOIO YpoBHA penbeda (abcommoT-
Hasgd OTMETKa ycTbsAd ckBaxuHBI 830,0 M), TakXe BcKpeITa MOIIHas
TOMLA BEPXHEIUICHCTOLICHOBLIX IPOCANOYHBIX IPyHTOB. BenuuuHa
xo03b@PULMeHTa OTHOCUTEILHON NPOCANOYHOCTH NpH IIPUPOTHON Ha-
Tpy3ke, paBuas 0,01, ycraHoBjieHa Ha MiybMHe 36 M; HHXE HO TIIy-
6unnt 40 M oHa xonebrercs B mpeapenax 0,003—0,007. Makcumain-
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Hble Xe ee 3HayeHua (0,011—0,046) mpuypoueHnl K BepxHe# 20-MeT-
POBOH 4acTH paspesa.
TTomydeHHEE JaHHbBIC MO3BONAIOT CHCTATh TPH BAXHBIX BRIBOJA:

1) MakcUMasnbHas MOIHOCTb TIPOCANOYHKIX TOJIL JIECCOBHIX TIOPOJ
JOCTHTAET CYLICCTBCHHO DONBIIMX 3HauYeHMii (o 50—55 M), yeM
CYHTANOCH paHee. YCTAaHOBICHHE 3TOro (rakra — cBoeobpasHoe
OTKDHITHC B MHXXCHCPHOH TeOJIOTMH JIECCOBHIX ITOPOJ;

2) npocafiovHBie CBOMCTBA MOTYT IIPOSBIATH JIECCOBHIC NOPOIL
HE TOJIBKO JBYX-TpPeX BEPXHHX LMKJIHWTOB, YTO SABIACTCS YyTh JIU
He ofwenpuHareiM MHeHueM (Kpurep, 1969; Cxsamenxuid,
1987), Ho u OoJyee Diybokux. B paspesax KIIOYCBEIX YYacTKOB
“OrkasHoe” M “AIHpHHEI” MPOCATOYHBLIMHA OKA3ANHMCh TPYHTH
TISTH BEepXHMX LMKIMTOB JIECCOBHX TIOPOH, @ B paspesc ydacT-
Ka “Uupunk” — Jaxe LIeCTH ILMKJIMTOB;

3) B paspe3ax OIMMCAaHHKIX KIIOYEBHIX YYaCTKOB IIPOCAIOYHEIC CBO-
CTBa TIPOSABILIIOTCS HE TOJBLKO B FOPM3OHTaxX, CIAOXeHHBIX JEc-
COBBIMH TOpOJaMHM, HO M B IOPH30OHTAX NOTPEOCHHBIX TIOYB.
3TO0 BO MHOrOM IIPOTHBOPEYMT IIMPOKO pacipOCTPaHCHHOMY
cpen¥ MHXeHepoB-TeosioroB MuacHmo (E.M. Ceprees, A.B. Mu-
HEpBMH ¥ [Ip.), YTO TPYHTH TOPH3OHTOB IOTPeOCHHBIX TIOYB
HEIIPOCaNOYHHL.

Lé6.

HzMeHeHHue BeJHYHHbI NPOCAIOYHOCTH
no pa3pesy TOIIH JECCOBBIX NOPOJ

PacnpenenicHue BeMYMHLI OTHOCHTENBHOM IIPOCANOYHOCTH IO pas-
pe3y MIMeeT CYLISCTBCHHO HCONWHAKOBBIM XapakIep B TOMI@AX J&c-
COBRIX TIOPOJ PalIMYHOIO CTPOCHHs. B ceBepHBIX palloHax ofjiacTH
PacTIpoCTpaHCHHA JIECCOBHIX TOpPO[, IJJ¢ B OCHOBHOM DaiBMTHI OFHO-
pOIOHEIE NO CTPOSHMIO, KaK IIpABHIO, OTHOCHUTEILHO MATOMOIIHLIC
TOMILM, BKMOYAIOLIHE TOJBKO OAUH CCIMMCHTALMOHHEIN KOMIUIEKC
(IMXIKT), B GONBLIUMHCTBE CIyyacB OTMEYAETCs 3aKOHOMCPHOE YMCHB-
LIICHME TIPOCANOMHOCTH IO paspe3y Kak IIpM NPUPONHEIX, TaK U
NIpY IOTIONHUTENLHEIX Harpyskax (puc. 8, a). B roXHhIX palioHax Ta-
Koe pacrpelelcHue BeMMHMH Koa(pdULMeHTa OTHOCUTELHOR npoca-
JOYHOCTH OTMC4YaeTcs B TOMINAX JIECCOBHIX TOPOH, PasBHTHIX Ha
HHM3KHX HammoiMeHHBIX Teppacax. OmHaKo HapsAy ¢ 3THM 3Hcch
BCTPEYaloTCs M MHBIC THIIH pacnipelelicHUs TIpoCajOYHOCTH 10 IIpH-
pOmHOM HArpy3KOif: a) cHadana BHH3 IIO pa3pesy MICT HEKOTOpOe
yBeMMUeHHEe 3HAYcHMIT xo3dbduumeHTa OTHOCHUTENBHOU IIPOCAnod-
HOCTH (OOWYHO Ha MIyOMHax 5—6 M, pefKo Oojee), a zaTeM B pas-
HOM CTeTNCHM 3aKOHOMEPHOE YMCEHELICHMe ero (puc. 8, 6); 6) ckau-
xoobpasHoe HE3aKOHOMEPHOE M3MEHCHHME 3TOro IokasaTels IO 3Ha-
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Puc 8 Xapaxrep HiMeHeHHA BeliMyH- Puc 9. Xapaxrep H3MeHeHHMA K0Oa(HIMH-
HE IIPOCAJOYHOCTH IO pa3pedy B Majio- €HTAa OTHOCHTENBHOH IMPOCATOYHOCTH IPH
MOIIIHEIX ONMHOPOMHEIX IO CTPOEHHWIO Toi- Harpyske 0,3 MIla mo paspesy B LMK-
1axX JIECCOBHX IIOPOX (MOACHEKUR € mekc- IJIUTHO IOCTPOeHHOH TOomule JIeCCOBHIX ITo-
me, no BT Tpogumosy, 1985) pon 40—45-merpoBoit TeppacH p EHu-
celt y KpacHoapcka (no A B. Munepeuny,
E M. Cepzeesy, 1964)

1 — cynmech néccoBHMZHAR XapOOHaTHas, 2 -~ CYIIHHOK JNeTKHH J8CCOBRAMMH XapGoHAT-
Mulf, 3 — CYNMHOK cpeguul KapOOHATHHIM C TOHKMMH JMH3aMH M INIpOCNoHKaMM TIeCKOB,
4 — ranevHHK, NepecnaMBaloupiicd ¢ TNeCKaMM, 5 — TOYBM COBpPeMEHHad H TOTpeGeHHEE
YepHO3eMHOTO 06IKa

YUTENBHON YacTH paspe3a X Pe3Koe €ro YMEHBIICHHME ML B HUXHEH
(puc. 8, B).

B MOLIHBIX, IMKJMTHO TIOCTPOSHHBIX TOJMILAX, HIMPOKO PasBHTHIX
B loxHex paiionax CCCP, xapTMHa pacnpefieleHHA NPOCanoOdHOC-
TH No paspedy Ooliee CIOXHad M B LIEJIOM HMeeT “LIMKIMYCCKMIi”
xapakrepl.

VYcraHOBICHUE HIMPOKOINO pACIIpOCTPAaHEHMsA JECCOBHIX TNOpon €
LMKIHMYCCKUM pacrpelic/ICHUCM BeJMYMH IIPOCAOYHOCTH IO paspesy
B TONIWIEAX CJIOXHOIO CTPOCHMH, CONCPKAIMX NOrpeGCHHBIC ITOYBHI,
MMeJIO B LIEJIOM BaXHoe 3HaucHMe AJIA pasBUTHSA NPENCTABICHUA H
TEHE3HCE STOr0 CBOMCTBA JECCOBHIX NOpOA. JTO ABICHUE O6BUIO

1 LMKnMYecku — OT CJoBa LMKIMTHOCTb, OOo3Havalomee, mo IO H Kaporoguny,
TOBTOPAEMOCTh UMKIMTOB, B TOM YHCINe JIECCOBRIX (LMKIeccoB), B pa3pese CJoBO
LIMKITMYECKNHA 37eCh YMBILUIEHHO B3TO B KABHYKM JTHM MH CTPEMMWIMCH OTPa3HTh
YCIIOBHOCTh €I0 IIPUMEHEHWs B HNaHHOM CMEICHe, HO CTaBlieM B ollpeneneHHOH
CTEeNeHH IIPHBHMHEIM B HIDKeHEDHO-TeONOrHYecKol nureparype B pambueinnem
KABHYKM OMYyCKaloTCs
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BHayane omnmcaHo X.A. AckapoBeiM (1955) mna Cpemueit Asuu u
W.II. UBaHoBEM (1956), J1.C. Memuk-Ilamaessm (1962) mis Ykpan-
HEI, HO HE IONYyWUIO TeHeTH4YecKOM TpakToBkH. B 1962 r. A.B. Mu-
HepBuH (MumnepsuH, Ceprees, 1964) yctaHoBMI NOnOGHBIH deHO-
MeH M paspe3a 40—45-MeTpoBOH HamMoONMeHHOM Teppachl EHH-
ces B paiioHe KpacHospcka, cIOXCHHON B BepXHEH 4YacTH paspesa
(0--16 M) JEcCOBRIMH MOpOJAMH AUMOBMAIBHOrO I'€HE3HMCa, COAEp-
XALMMM [BA TOPHM30HTA IMOrpeGeHHEIX MOYB ¥ BeHYAIOLIMXCA COBpe-
MEHHOM II04BOM 4YepHO3eMHoro Tuma (puc. 9). B 3rom paspese
Hamboyee NpocaloYHHE pas’HOCTH (¢ KO3 HIMEHTOM OTHOCHTENb-
HOM mpocapoyHoctd a0 0,04—0,047 mpu Harpyske 0,3 MIla, mpe-
BHUUAIOLICH NPHUPONHYIO IIO Bcell TOMIE) B IpeleiaaX Kaxmoro
CCIMMEHTAIMOHHOTO KOMILIEKCa, BEeHYAIOLIErocs NoYBaM¥l (HIDKHME
nBa -— 1noOrpebGeHHBIMM, BEDXHMII — COBpeMCHHBIMM), HaXonsATCA
HETIOCPEACTBEHHO Toj HMMH. BHHM3 1o paspesy KaXHoro Takoro
KOMILTIeKca TPOCAJOYHOCTh CKAYKOOOpasHO 3aKOHOMEPDHO YMEHbBINA-
eTcsd, M Hal MNOrpeGeH o TOYBOM 3aMeraloT HeIpOCANOYHRE JECCO-
Bhie nopoanl. Hamuume Takoi xapTuHbl no3sormwio A.B. MunepsuHy
1 E.M. Cepreesy (1964) NpeAnonoxuTs, YTO MPOCATOYHOCTb SBIIAET-
cA pe3yNbTaTOM pAa3yIUIOTHEHHA JECCOBRIX IOpoA IOJ BAMAHUEM
BbIBETPHBAHUS.

HanbHeHIme HccaenoBaHMs TIOKAasanH, YTO CJIOXHEIE IO CTPO-
eHMIO JIECCOBRIE TONILM C MOrpe6eHHBIMM TT0YBAMH, KOTOPHIM CBOMCT-
BEHHO UMKIIMYECKOE M3MEHEHHC IPOCAJOYHOCTH IO paspedy, pasBHU-
THl BO MHOTMX paifoHax Espasun. M oqHuM 13 Hambonee pacrpocTpa-
HEHHBIX HMX THIIOB SBHJIHCh pa3spesbl, B KOTOPHIX IIpOCANOYHOCTb
B npeleiiaX KaXAOoro IHKINTA HAnGoJnias HeIOCPeICTBEHHO IO
COBpeMEHHOM WM morpeOeHHOM TIOYBOM (TepBRIM IOATHII pa3pe3a)
WIM HECKOJILKO HiKe MX (A0 2—4 M — BTOpO MOXTUN paspe30B), U
BHHM3 OHAa 3aKOHOMEpHO YOnBaeT. Taxkye TOMUM JECCOBBIX IIOPOX
ycTaHoBIeHHW B bomrapmu, Monnasun, B Ilpemkaskaspe, HinkHem
Ipuxambe, Cpemreit Asuu, lore 3anagHoi Cubupu!.

OpHoBpeMeHHO OBUIO YCTAHOBICHO HAJMYME Daspe3oB, B KOTO-
prIX Haubompiasg BeMWYMHA TPOCANOYHOCTH XapakKTepHa A MO-
POI BTOPOrO KOMIUIEKCA, 4 TAKXE paspesbi, B KOTOPHIX BEJIMYMHEL
ko3hdULMEHTa OTHOCHMTEILHOM IPOCANOYHOCTH M MX paclipelelne-
Hue mo Tomue I m II muMKIMTOB JNE€CCOBHIX nopod 6IM3KKM MeXTy
coboit. OHM orMmeyenn B Monnasun (IIpumHectpoBbe), HinkHem
IIpukamee, CpepHeit Asmu, B Cubupu. Paspessi nocrepHero Tuma

'k COXQIEHHIO, HaNeKo He BO BceX pafoTax IPUBOXSTCA JaHHBEE 00 M3MEHEeHMH
k03dDULMEHTa OTHOCHTENBHOH MPOCANOYHOCTH Ito IiybuMHe M NpH IIPHPOXHOM
JapIeHHH, H NpM KONONHUTENBHOM Harpy3ke. DTO 3aTpyqHAET OINpPENENCHHE IeHe-
3Hca NMPOCATOYHOCTH OIMHCAHHAIX TOMIK AECCOBHX IIOPOJ.
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Puc 10 Xapakrep M3MeHEHUA 34 j, CKOIO KOMIUIeKca Yup-
xo3dPHLMeHTa OTHOCHTENRBHONK 38 4 YUK-AXaHTAPAHCKOH BNa-
ITPOCAAOYHOCTH IO pa3pe3y B ] L1} JuHE  (no XJI Paxma-
UMKIHYECKH TOCTPOSHHBIX TON- mynnaesy, 1977)

Iax jieCCOBHIX ITTOPOX TAIKEHT-

1 — nécc, 2 — cyr/MHOK NECCOBHIHLLY, 3 — COBPeMeHHAd H YETKO BHIpaXeHHHE rorpeben-
HBlE NOYBH, 4 — cnabo BHIpAXEHHHe (3a9aTOYHME) MOrpeGCcHHEE NOYBH, 5, 6 — KpHBHE
H3MEHeHHR Ko3(DdHIHENTa OTHOCHTEJIHON NpPOCANOMHOCTH IIpM NpHpomHOM Harpyske (5)
Harpysxe 0,3 MIIa (6)

npuBeaeHbl Ha puc. 10. BecbMa cuMMITTOMATHYHO, YTO B paspesax
MPOIOBHATLHEIX M [CTIOBUANLHO-TIPOJIOBHAILHEIX OTIOXCHHMIA 10X
TOPM30HTAaMH COBPEMEHHOM M TIOrpeOeHHBIX TIOMB WIM HECKOIEKO
HIDKe MX 3aJeraloT, Kak NpaBuio, Oonee npocalOodHbIC DPasHOCTH,
TIPMYEM 3TO XAapaKTepHO JUI MCIIBITAHMIT KaK TION NPHUPOAHON HATpy3-
koM, Tak ¥ mpu pasredmu 0,3 MIlla. Paspess! ¢ oImMCcCaHHBIMM
0COOEHHOCTIMH HMIMCHCHUS IIPOCANOYHOCTH OTHECEHB! K IEepPBOMY
Turty (TpodmmMos, 1985); B ero paMxax BHIICJACHH TpPH TOATHIIA
(puc. 11).

Hapsny c¢ onmMcaHHBIMM YCTAHORJICHEI M HMHBIC THITHI DPacipenc-
JICHUs TIPOCASOYHOCTH IO pPaspe3y IMKIUTHO ITIOCTPOSHHBIX TOJIII.
I omroro u3 Hux (II Tmm, cm. puc.1l) B BepxHeM CeaVMCHTAlM-
OHHOM KOMIDICKCE — LMKJIMTE XapaKTCpHO HE YMCHLILCHHWC BCJIMYM-
HBI K03 PULIMCHTA OTHOCHTENBLHOM NPOCafOYHOCTH BHH3 IO paspesy,
a, HaobopoT, cc yBeNWUYCHHUC M NpH OLITOBOM M TPH JOMOIHHUTEIb-
HBIX Harpy3kax (puc. 12, a, 6). B noacrumaiouMx 3TOT KOMILIEKC
OTIOXCHMI nOrpebeHHPIX TOYBAX BeJMYMHA ITPOCANOYHOCTH DPE3KO
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Puc 11. Xapakrep M3MEeHeHWS BESIMUMHH IIPOCANOYHOCTH IO pa3pe3y B MOUIHEX
IMKIHTHO MOCTPOGHHHX TOMNAX JIeCCOBHX IOpoX Npu Harpysxe 0,3 MIla (noscne-
Hus & mexcme)

yMeHbUIaeTcA. B Ipefesiax BTOpOro UMKIMTA BEIMYMHA 3TOO Ko3d-
duIeHTa OCcTacTCA NPAKTHYECKH IOCTOSHHOM WM AAaXe HECKOIBKO
YBEJIMYUBACTCA BHM3 IO paspe3y (NEpBbIi IOATHII pa3pe3oB MAHHOIO
THITa CM. Ha pMC. 12, a) WIM MCIKTHBACT AOCTATOYHO peibebHEIC
M3MCHCHHA M 3aKOHOMCPDHO YMCHBIUACTCH JIMILL B HIDKHEH 4YacTH
IMKIHMTa (BTOpOM IOATHN pa3pe3oB — cM. pHc. 12, 6). B mnoponax
bonee rIy60KO 3a/leralolMX CEAMMEHTAIMOHHBIX KOMIUICKCOB MaKCH-
MaJbHEIC 3HAYCHMA IIPOCANOYHOCTH JAaXe IIpHM ONHOM M Tol Xe
Harpyske (0,3 Mlla) Takxe OTMeYeHHR! He IOA IOpM3OHTAMH IOTpe-
OCHHEBIX MMOYB.

TpeTwii THI pacmpeleicHMS TPOCAJOYHOCTH IO paspedy LMKIH-
YECKM IIOCTPOEHHBIX TOMI JIECCOBHIX IMOpoA Kak OBl BKIIOYACT
3JICMCHTHI TICPBOI'G M BTOpOro tuma (puc. 11, 12). Ilepsuiit U3 HUX —
3aKOHOMEPHOE YMEHBIICHHEe Ko3h(pUIMCHTa OTHOCHTENBHOM Ipoca-
JOYHOCTH BHHM3 IO paspe3y NPH JOMOMHUTEIbHBIX HArPY3KaX — Xa-
PaKTepeH JUIA IIOPOJl BEPXHETO CEOMMEHTAIIMOHHOIO KOMIUIEKCA — IMK-
nura. B n€ccoBBIX Mopoax HyDKenexalluero LMKIMTa Habmomaeres
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Puc 12 Xapaxrep H3MeHe-
Hua KoaddmmeHnTa OTHOCH-
TeBHOH IPOCAllOYHOCTH TIO
paspesy B IMKIHYECKH TMO-
CTPOEHHRIX TONIAX Jiecco-
BrIx mnopon Tepcko-Kymckoit
BnaJMHH B paiioHe byneH-
HoBcKa (a), B paiione Bosro-
moHcka (6) u B 1oxHOM IIpu-
IHecTpOBbe B paltoHe Kumm-
HeBa (8) (Mamepuany hpedo-
cmaenen I E Illaesuyem)

1 — cynech nerxas, 2 — cynech
TAXeAaq, 3 — CYIIMHOK Jerkuil,
4 — CyrIMHKM JieTKMe M Cpeli-
HMe mepeciaMBalolMecd, 5 —
CYIMMHOK cpemumii, 6 — cyrm
HOK TAXeNni, 7 — modYBa co-
BpeMeHHad, 8 — mogBa NpeHMy-
ECTBEHHO TDKENOCYTIIIMHHCTOTO
cocrasa, morpeGennas, 9—11 —
KpHEHE H3IMeHeHHs Xodbhmum-
€HTA OTHOCHMTENbHOR mnpocagod-
HOCTH IpM NpPHpOJHON HArpyike
(9) n Harpyskax 0,2 MIla (10) u
0,3 MIla (11)



MHad KapTUHa: 3HaYeHWs Koadd¢uIUUeHTa OTHOCHTENbHOHN ITpocamoy-
HOCTH B npelenax OoJbiedl YacTH ero paspe3a He MCINKTHIBAIOT
TEHACHIIMHM K 3aKOHOMEpHOMY CHIDKEHMIO, OHa IIpOSBISeTCd JIMIIb
B caMol HmxHeil wactH ero (puc. 12, B). Bimskasn xaptuHa npu
NpUHATOM 1are onpo0oBaHMsA HabmomaeTcd W IO paspe3y TPETHEro
CeqUMEHTAIMOHHOTO KOMILJIEKCa.

TakiMm o6pasoM, yxe K 1985 r. ObUT BhleneH OOWMH THI M TpH
NOOTHIIa M3MEHEHHUS BEJMYMHBI ITPOCANOYHOCTH IO paspedy Majo-
MOIIHBIX IIPOCTHIX IO CTPOSHMIO TOJIL JIECCOBEIX IIOpOd M TPH THU-

Tabauya 7

CxeMaTHIecKAS KJACCHOHKAUAS HIMEHIHBOCTH
NPOCANOTHOCTH C FIyGHHOM
(no E.H. Cxsaneyxomy, 1987)

Tloxrym H3MeHeHue
Tun pexuma pexanMa TIPOCATOHOCTH @opMyNa NoqTHIIA
I — 3axoHo- {Ia — y6nmBaw-|¢ IyOMHOM CHHU- X >X%>X > x
MePHHU e XKaercst
;::::;06_ I6 — BHmyk-{c DIyGMHOH BO3- X <Xy <Xy <Xy > X5 > X
(HecTaHo- JHHA pacTaer, JOCTHTaeT
HapHELH) MakCHMyMa, 3aTeM
CHMXaeTcst
IB — pHTMIY-|BO3pacTaeT U CHH- Xy <Xy <Xy > Xy > X5 < Xg < Xy
HHH} Xxaercsi ¢ TIyOH-
Hoif B 2 pasa H
Gonee
II — Hesako-|II — paBHO-|¢ mIyOMHOM npak- X T 5T 5= X,
HOMEpDHRUA | MEepHHI THYECKH He MEHs-
CKayKo006- ercs
DasHHHi
(crarmo-
HapHB)
111 — xoMn- |I1la — paBHO-|B BEPXHMX CHOAX| X< X= X3= X4 > Xg> Xg > Xy
JIEKCHHIH MEpHO YOH-|paBHOMepHasd, B
BalOLIHHA HIDKHHX yMEHBlIa-
etTcs
I1I6 — paBHO-|B BEPXHHMX CHOAX| X <X <X3>X= Xg>X> X
MEpDHO BH- |BO3pacraer, INy6-
MYKITRIH Xe — paBHOMeEp-
Haji, B HIDKHMX —
yYMeHblaeTcst
IIIs — paBHO-|B BEpXHMX CHOAX| X< X XX X = Xg> X > X
MEPHO DHT-|BHICOKASl, B HIDK-
MMYHBIA HHMX HH3Kasg WIH
HaobopoT (4epeno-
BaHHWE 2 pasa M
Gouree)
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Puc, 13. AaMeHeHHe BEMYMHH IIPOCAAOYHOCTH IO paspe3y TONI JIECCOBRX IODOI
Cpenne#t Asuu (no E.H. Cxsaneyxomy, 1987)

na ¥ NATh HOATHIOB B MOLIHEIX, ITMKJIMTHO IIOCTPOSHHEIX TOJILAX
9THX TIopod. Kaxnuiif M3 3TMX MopdOJOrMYecKHMX THIIOB IOTYIHA
TeHeTH4ecKyI0 TpakToeky (Tpodumos, 1985).

Knaccudpuxaimss THIOB paclpeleleHNsd NpocalodHOCTH IO pas-
pe3y Toml J€ccoBhIX NOpOA TakXe paspabatmBanack E.H. Cxsaneu-
kuM (1987, 1987a). OHa coctaBieHa MM ani n€ccoBhIX Tomu Cpen-
Heif A3SHH M B KOHLEHTPHpPOBAHHOM BHAE IIpeACTaBiieHa B Tabm. 7
M Ha puc. 13.

17

Knaccadnkanms ToJm A€cCOBBIX IOPOX
N0 HX CTPOCHHI0 H OCOOEHHOCTSIM
H3MEHEHHs NPOCANOYHOCTH

Ina monmpaspeneHUs NECCOBRIX TOL CYLIeCTBeHHBIMM SIBISIIOTCS
He TOIBKO MX TeHe3HC U CTpOeHHe, HO M 0COOEHHOCTH COCTaBa, COC-
ToSHHE W CBOMCTBA FOPHBIX INOPOJ, KOTOPDHIMM OHM CIOXeHH. B cBa-
31 ¢ 3TMM M TeHETHYeCKHe, M Iajeoreorpapuyeckue, M CTpaTurpa-
duyeckue, 1 Mopdonorudeckile IpU3HAKA MOryT OHITH HMCHONB3O~
BaHBl IS BblIeJICHUA TOMIL JECCOBBIX IIOPOA M HX HepapXHiecKOro
nogpasfienedua. ONHAKO MCIONBL3OBaHHE MOPGDOIOTNYEeCKUX IpH3-
HAKOB C MIDKeHepHO-TeOJOTMYecKMX IIO3ULMH SBNseTCs obs3aTeib-
HEIM.
B MoHorpadun “JIéccoprie mopomwm CCCP” (1986) mpuBomutcs
knaccndukaims J€cCOBHX MacCHBOB, B KOTOpO# IIpeXie BCero yum-
TeIBatOTCHA: 1) XapakTep KOHTaKTa MeXAy JECCOBHIMH M ITOACTHIAIO-
WHMHA HMX IOpOJaMM; 2) HalW4He LMKJIUYHOCTH B CTPOCHHMHM MacCH-
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BOB, OOYCIOB/IMBaIOllleil IepHomIYecKoe HU3MeHEHHe COCTaBa, CTPYK-
Typsl M CBOHCTB mnopon; 3) pasHooOpasMe cocTaBa NMOpoAd M HMX
KOMOMHAIlM B MaccMBax pazmWyHeIX THroB. Ha ocHoBe Takoro
noaxofa B KinaccMHUKAIIMM BhIIEJEeHK CleQyIOIUMe BUABI JECCOBBIX
MaccuBoB: 1) OMHOpPOOHEIE MAacCHBHI: a) MUMEIOILME pPe3KO BhIpaXeH-
HYIO TpaHMLy C NOACTWiAamllel Tomuei, 6) IOCTENIEHHO IIepeXonsd-
1l{He B MOACTHIAIOLLME ITOPOAKI; 2) MAacCUBHI, COAepXalllie norpebeH-
Hble MOYBHL a) ¢ pe3KO BhHIpaXeHHON rpaHuUell ¢ NoACTHIAIOLIeH
Tomuel; 6) ¢ MOCTeNeHHHIM INEPeXOAOM B ITOACTHIAIOLUHE IIOPOIHI;
3) MacCHBH CIOXHOIO CTPOCHMA: a) colepXalllde IPOCION IIeCKOB,
[JIHH, TpaBHHO-TAIeYHHKOBHIE M T.A. (MHOTAA norpebeHHLIe MMOYBH),
6) colepxalle 3axOpoHEHHBIe [peBHHMe OSNeMEHTH Me3openbeda
(oBparm, cTenHble OMIOHLA, IPOMOUHBI U T.A.); 4) I€cCOBO-IedOBHIE
MaccuBhl (C NMPOCNOAMM JbIa, LUMPOKUM pasBUTHEM KpHUOTYpOaimm
U T.A.); 5) norpeGeHHEIe MAacCHBHI, IepeKphIThe HeJIECCOBRIMU INOpPO-
IaMH. B uTore BhIeNeHH TpH OCHOBHEIE MHXeHEPHO-TE€OIOTH4ecKHe
MOJIeJIM MacCHBOB: A — BKJIIOYAIOLIAsA ONHOPOIHHIE JIECCOBBIe MaCCH-
BHl, b — colepxalllad mpocaon norpeGeHHRIX oY, B — comepxaias
Hapsiy ¢ JECCOBHIMU IOPONAMM TI'OPHU3OHTHI IIeCKOB, I'IMH H ApY-
TMX HeX€CCOBBIX IOPOA.

OnmHako 3Ta knaccudukala uMeeT YHCTO ONMUCATENBHBIA XapaK-
Tep, He YYMTHIBAET TAKOH BaXHOM XapaKTepUCTHKHM JIECCOBLIX TOILL,
KaKk LIHMKIHYHOCTh, B paclpeleleHUM Iokasareliedl CBOHCTB IDYHTOB,
B TOM 4Mcle M IpocamodyHocTH. luxnmdHocTs sBIsieTcs TOH oco-
6eHHOCTBIO, KOTOpas II03BOJNSET PACKPHITH NPUYMHEBI BOSHUKHOBEHUS
B J6CCOBBIX TOMLAX CAOEBBIX accOlMalMii pasHoro mopsaka. Orgeimb-
Hhle n€ccoBble UMKIMTH (LMKJIecCH) — 3TO He ciaydaiiHoe yepeloBa-
HHe JMTOJOIMYeCKHX pa3HOCTEH, a coBeplIeHHO 3aKOHOMEPHO MO-
CTPOEHHEle KOMIUIEKCH, OTPaXaloll[e B3aUMOIEHCTBHE YJacTBYIOLIUX
npy HX o6pasoBaHUM PasMUYHBIX NpupomHbIX dakropos (Illaesuy,
1987). Otcioma HMCXOAMT TeOpeTH4YecKasd OGOCHOBAaHHOCTL M IPaKTH-
yecKad HeOOXODMMOCTb pa3lielleHMs TOIl II0 OCOOEHHOCTAM MX
CTPOEHHs Ha TpHU Kiacca: LUKIUTIECKH, Al[HKIUTIeCKM M CMeLIAaHHO
noctpoeHHule (TpodbumoB u zap., 1987, 1989; Illaesmy, Tpodgumos,
1987). 1IMXIMTHO IOCTPOCHHEIE, KAK MpaBWloO, MOIHEE TOMILM
néccoBhIX TIOPOA YCTaHOBJIEHHl Bo Beex padoHax CeBepHo#t EBpasuwu.
ALMKIMTHEIL THIT CTpOeHMs Hauboiee ILIMPOKO pa3BHT B CeBepHEIX
paiioHax obnacTH pacnpocTpaHeHMs JECCOBBIX IIOPOA, B IOXHOH ee
yacTH OH B OCHOBHOM IIpHYPOuE€H K MOJIOOHRIM TreoMopdonoruyec-
K4M 3leMeHTaM peinbeda. CMelllaHHO ITOCTpOEHHBIE TONIM HHOTAA
JocTuraloT MolurHocTH o 100 M; xapakTepuaylorcd TeM, YTO 4acTb
XOPOILIO BHIPAXKeHHHIX B padpe3ax JIECCOBBIX LIMKJIMTOB BEHYAeT WM,
Hao60poT, NMOACTUIAaeT MOHOTOHHBIE TOJIILH.
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OTHocuTebHAaA IIPOCANOYHOCT, IO pPaspedy Takxke H3MeHsercs
mukmTyeck. OXHAKO HarpaBleHHOCTb ITHX M3MEHeHWil MMeeT CI0XK-
Hui xapakTep. [lpu ofliell TeHmeHIMM YMEHblleHMS OTHOCHUTEINb-
HOHM IpOCANOYHOCTH C INTYOMHON YCTAHOBIEHO HECKONBKO OCHOBHRBIX
THMIIOB, IIpHYeM HauboJlblilee YHCIO THITOB M3MEHEeHHUs MPOCANOYHOC-
TH IO paspe3y OTMeYaeTcss MMeHHO B HMKJIMTYECKH IOCTPOSHHEIX
TOJLLAX.

STH MOo3ULMUW YYTEHH! B KiacCHQMKAIMHM TOM JIECCOBMX MO-
poa, npemioxenHont SLE. Illaepuyem u B.T. Tpodpumosnim (1987);
oHa mpuBelieHa B Tabn. 8. B aroif xnaccuduxanmm, nocTpoeHHOIM
o TMITy “ApeBa”, B KayecTBe TAKCOHOMMYECKOTO IIPHHAT CAEXYIOILMIA
Pl eDMHMLL KJacc — IIOAKJIacCc — TpPymna — IOATpynma — THII —
MONTHMIT — BUA — PasHOBHIHOCTD.

Knacc BHensercss 1o oco6eHHOCTSM CTPOSHHS JIECCOBOM TONILM
(o6o3Havaercd nponucHeMu Gyksamu): LI — mmkmryecku mocrpo-
ennad tomua; ALl — ammkmiryeckum mocTpoeHHaa tomua; CIT —
CMelllaHHO NMOCTpoeHHad Tomua. [loaxkmacc BHIeNsieTcs Mo OcobeH-
HOCTSIM CTDOCHHA 3JeMEHTAPHHIX ITOPOFHO-CNOSBLIX accouMauyil B
tomuax UIT, ALl u CI1 (o6o3HayaeTcs CTPOYHBIMH OyKBaMH
amndaBuTa): A — UMKIecCH (UMKIUTH XECCOBHE); B — MHOTOCIOH;
B — oxHocnown.

I'pynna Brimensiercsl Mo XapakKTepy HAIPaBIeHHOCTH OTHOCHTEb-
Holi mpocapoyHocty B Ttomuax LTI, ALY u CII u o6osnayaercd
onpeneneHHBIMM cuMBoOiaMH (cM. Tabn. 8). B ux kayecTBe Bmime-
JIOTCS TOMUM JECCOBBIX IOPOA, B KOTOPBIX OTHOCHTEJbHAs IIpO-
CaNoYHOCTb YMeHBblllaeTcsi cBepXy BHM3; OTHOCHMTEJLHAA IIpOcanoy-
HOCTb CHayaJla yBeJIM4YMBaeTCs, a 3aTeM YMeHbLIAeTCs; OTHOCHTEAbHAS
MpOoCagOYHOCTb CHayasla yMeHbIIAeTCsA, 3aTeM YBeMuMBaeTcd M BHOBb
ymeHbaercs. Tloarpynma BeigenseTcs IO XapakTepy HarpaBleHHOC-
TH OTHOCHTEJBHON IIPOCANOYHOCTH B TpaHHMLAX OTHENbHBIX LIHK-
JeccoB, MHOTOCJIOEB, ONHOCIOEB (0003HayaeTcs MeHBUIMMHM IO pas3-
MepaM CHMBoOIamMM rpymmn). B mx mpemenax oTHocHTeNbHas INpoca-
IOYHOCTb YMEHBINAETCH CBepXy BHM3, WIH YyBEIWYHMBAeTCHd CBEpPXY
BHM3, WIM CHayaJla yBeIMYHBAeTCH, a 38TeM YMeHbllaeTcH.

Tun tomm n€ccoBwX mnopon BHAENAETCH IO BEJAUYUHE CYM-
MapHO¥ MPOCanK¥ TOMIUM T'PYHTOB OT MX COOCTBEeHHOro Beca, a IOA-
TUIT — MO B¢ 'TYMHE OTHOCHUTCILHOM NPOCANOYHOCTH TPYHTOB IIpH
Harpyskax or! . cobctBeHHoro Beca (cM. Tabxn. 8), IMopTumml a, 6
OTHOCATCS NpeuMYllleCTBeHHO Ko II Twmy Tomu no mpocamo4HoCTH,
MOXTUIIH B, T — I Temiy.

Bun Tomu obocobnserca Mo MOIHOCTH (TOMIMHE) IPOCANOHOM
TOMUM TPYHTOB. [INs KaXmOro MHTepBaja TAYOMHEI YJMTHIBAIOTCH
3Ha4YeHUA OTHOCHTENLHOM NPOCaNOYHOCTH IPH CYMMApPHOM JaBICHHH
OT BHeIUHeH Harpy3kKd M CcoOCTBEHHOTO BeCa IPYHTOB BHILE CXM-
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Tabauya &

HixeHepHo-reonormIeckas KAxcCRGUKAWES TOII JECCOBLIX NOPO

N0 XapaRKTCPY CTPOCHHA H DpPOCANOTHOCTH

Knacc INoxxnace I'pyrma IMoxrpynmna Tun|{ Homrun Bun PasHOBWIHOCTD :
|
1 2 3 4 5 6 7 8
I. I¥xmMTHO NO- |A — IMKIIECCH IPOCANIOYHOCTh B |IMPOCATOYHOCTh YBeNMH-| [ |cHubHONPO- Hsll moliwMm Ssll <25¢Mm
CTpOeHHass Tomual|(norpeGeHHEE MOY-|TOMIE YMeHbIIA- | YUBACTCA OT KpOBIH K| I1 |camouHHe Hag =3—5u |82 =25—50 cM
(L) BH BEHYAlOT JI€C- |eTcsi CRepXy BHH3 |TMOROLIBE I{MKIecCa; MO- Eslg > 5% HSIZ = 5-10 ;12 5 50
COBHE IOPOXHHE rpebeHHEE MOYBHW He CpEAHENpPO- shy —lUM shy oM
CION) TPOCATOYHHE camounme |Hsly = 1015 M
Al - 1pxneccn MPOCANOYHOCTh B|IMPOCANOYHOCTE  yMeHb- &g = 3—5% Hsls =15-20 m
(nemoMUTH, nemo- |TONMe CHAYala [HIaeTcs OT KPOBIH K cnabonpo- Hs% =20 M
CeIWMEHTH BeHYA- |yBeTMIMBAETCH, a|MNOHOIIBE LHMKIIECCA; CaTOYHHE
10T JECCOBHE TO-{3aTeM YMEHbIUA- | HAUGOMbILAs MpOCanoy- &= 1-3%
POIOHHE CJIOH) eTcs HOCTh MNOK 1oTpeleH- Hempoca-
HOH MoyBoil; norpeGeH- JOYHEE
HHe II0YBH HE IIpoca- Z5ig < 1% i

Al — yuxreccw
(necxH, KpymHooG-
JIOMOYHHE TIPYHTH
BEHYAIOT, pexe
TNOACTUNAIOT JIEC-
COBHE TNOPOXHHE
clioH)

NPOCANOYHOCTh B
TOMIE CHAYana
yMeHBIIAETCS, 3a-
TeM  yBeTWYyMBa-
eTCs X BHOBb
yMeHbLIaeTcs

KOYHHE

MPOCATOYNOCTh  YBENH-
YUBaeTCHd OT KPOBIM K
MOMOIIBe  LIMKIIECCA;
norpebeHHEE NOYBH
MpocaioYHHE




IIpodanxcenue maba 8

1 2 3 4 5 6 7 8
II. ArxsivTHO B — MMorocsoM |NpoCago4HOCTh B|MpocagoyHocTh B IpyH-! 1 |cmaGompo- Hy mod M Sg1 <25cM
NOCTPOEHHAA TOJI- [IECCOBRX IPYHTOB, |TOMIIE YMEHpIIa-|Tax MHOrociod yMeHb-| II |camouHmre Hy =3—5u 1
ma (AIIT) obnagalonHe I1pO-(€TCA CBEPXY BHM3 (Llaercs CBEPXY BHH3 E&lg = 1-3% | 57
CANOYHRIMH  CBOIf- HS13 =5-10m
NpOCaToYHOCTh B |IMPOCAJOYHOCTh B TpPYH- HeTpoca-
CTBAMM, 3ANEIAIOT Biyopye  Bo3pacta-|Tax MHOTOCIOA  YBelH- ROYHHE
BEPXHEH MaCTH A3~ | o1 cepemine, a|uuBacres K Cepempie, a Elg < 1%

peaa

B! MHOTOCIOH
JIECCOBHX TpPYHTOB,
obnajgaouHe Ipo-
alOYHHMH CBOH-

CTBAMHM, 3aleraloT
NOX  HENpOoCafoy-

HHMH KPYITHOOO-

JIOMOYHEIMH, II€C-
YaHBIMK W TTMHHC-
THIMH TIOPOXaMU

CIOSIMH

B — omitociion —

JleCCOBHE TpYHTH,
obmamaloume Ipo-
CaZloYHHIMH  CBO¥H-
CTBAMHM, 4YepeayloT-
c C Hellpocagoy-

HUHMH IIeCYaHHMH
W TILLIeBaTO-IMIH-

HHUCTHIMM TPYHTAaMH !

3aTeM YMCEHblDa-
[71¢-¢

3aTeM YOHBaer

MpOCaioyHOCT, B [PyH-
Tax OAHOCNOA yMeHbIla-
erca OT KpOBRIM X TIO-
KouIBe Clos

S S U




IIpodonncenue mata. 8

1 2 3 4 5 6 7 8

II1. CMenaxHHO B — MmHorociou M|NpocagoyHOCTb B(B IpaHMIAX OTEeAbHEX| I [cpemmenmpo- {maA MHorocnoes |S; < 25 cM
TOCTPOEHHaA TojI- [oqHocaon (B), TOIE YMeHblUa- {IIHKIIeCCOB M MHorocno- | II |cagouynne H, sl o3I M !
wa (CIT) NpeNCTaBlEHHHE  |€TCA CBEPXY BHM3 |€B IPOCATOYHOCTD yallle Eslg = 3—5% VIS IMICTECCOR

;x:;;{}::no—munax{- p ouH s ;Ilcoerg)w )éMem,mae'rcn X crabonpoca- Hsll o 3 M

nepe g}:{& ' |7omme  yBemwm- | TOROMB IOYHRIE Hg =3-5M

pekp BaeTcA CBEPXY Eslg = 1-3% g)
(Ha TyOuHe
3—5 M) eccy |PHH3, @ 3ateM Herpoca-
1M yMeHbIIACTCA HOYHHE
Al — jkneccw Eslg < 1%

NMpope3aloTca  MHO-
rocnoaMu (CIOSIMH)
1ecYaHo - ITHHHC-
THX TIPOCATOYHHIX
TPYHTOB

IIpumeuanun: Sg; — cymmapHas npocanka;, HsJ — MOIHOCTh NpPOCAanoIHON 30HK; £gJg — OTHOCHTEIbHAd NPOCAZIOYHOCTH



MaeMOll 30HBI. Brigenstercss uiecTs BHIOOB TOMIL JECCOBRIX IIOpOA
(tabn. 8). IlepBnlf M BTOpPOM K3 HHX CIaralT IIPeNMYILECTBEHHO
TomuM | THNa, BUAK YeTBEPTHIH-1IECTON — MpeHUMYILeCTBEHHO TOMILM
II mma.

PasHOBUAHOCTb TOJIUM BHIOEAAeTCAd IO BEIUYMHE CyMMapHOH
npocagku Tomi. Mx obocobreHo T1pu xareropuu (tabn. 8). Ilon-
YepKHEM, UTO UI1 TAKCOHOB “BHA” U “pasHOBMIHOCTL” IIpHHHMMaercs
TaKOe MCXONHOE YCIOBHE: INyOMHa 3aloXeHHMA YyclosHoro ¢ynna-
MeHTa OT IOBepPXHOCTH NpHPONHOro peabeda 2 M, IIMpPHHA ITONO-
IBH (yHIAMeHTa 2 M, cpeliHee AaBleHHe IOX NMOAOWIBOHM (yHIaMeH-
ToB 0,3 MIla.

TIpennoxenHaa KiaccuduxalUs TOML JEcCOBRIX ITopon IO Oco-
6eHHOCTAM CTPOEHHA M XapakTepy IIpOCAXOYHOCTH MBISAETCA KOM-
IUIeKCHOM, TaKk KaK YYHUThIBaeT Ka4yeCTBEeHHBIE M KOMWYECTBEHHBIE
XapaKTepUCTHKU CTPOCHUA JECCOBRIX TOJMIL, a TaKXe HallpaBiIeH-
HOCTh M3MeHEeHHs IIPOCanoYHOCTH B IpelelaX KaK OTACIbHBIX CRO-
€B M HMX accollMalliii, TAK M TOMIM B LEeJOM, BEIHWYMHBI IIpoca-
[JOYHOCTH IIPH pasHHIX [aBJIEeHWAX, BEJIMYMHBI IPOCAIKHA TOMILH
TPYHTOB OT HMX COOCTBEHHOro Beca, BeIHWYHMHY CYMMapHOHM Tpocaaxul
TOJIIIH.

L8

00 HIDKEHEpHO-TE0JOrHYECKOM CONEepPKAHAN
TepMHEHA “JI€écc” M ero NpPOM3BOXHBIX

B coBpeMeHHOH HMHXeHepHO-TeOJOrM4ecKoR JauTepaType LIHMpO-
KO HCIOJb3yeTcs TepMMH “Iécc” M ceMb ero NMpoM3BONHBIX: JECCO-
Basd Inopoda, JIECCOBUAHAdA IOpoRa, J€ccomomobHadA Itopoda, Jécc
[erpaMpoBaHHbIA, Aécc BUNOM3MeHeHHRIH, néccoun, aéccomr. Kpo-
Me TOro, HCITONb3yeTcs TepMMH “HenéccoBad mopoga”. OmHo3Hay-
HOTO, faXe C MHXeHePHO-TeONOTMYeCKMX ITO3MLIMHA, MOHMMAaHMUsA co-
IepXaHHusA MOoAABIAIoONIed YacTH 3TUX TepMMHOB HeT. B mocremnme
TOIBl B MHXEHepHO-TeOJOrMyeckoil NuTepaType NpOCIEXMBAeTCH [IO-
CTaTOYHO 4eTKad TeHIEHIMA — ONpeReNsTh colepXaHHe TepMMHa
“nécc” M ero IpoOM3BONHHIX C YJ4eTOM He TOJNbKO COCTaBa M APYTHX
JIMTOJIOTHYECKUX OCODEHHOCTEM 3ITUX IIOpOd, HO M IpOCanoYHOCTH
XKaK creuudmdeckoro ux cpoiictsa. U 3ra TeHmeHIms IpeacTaBiseT-
cs1 HAM NpPaBWILHOM.

AHanW3 CymecTBYIOUIHX NOAXOLOB K OupeieneHHi0 TepmuHa “aécc”
H €ro npom3BoAHbX. 110 COBpeMeHHHRIM IIpPeACTaBACHHUSM JECC Kak
nopofa OTHOCUTCA K JECCOBHM (NMEUIEBATHIM) IPYHTaM MOATPYTIIBI
cBia3HHX rpyHtoB. B FOCT 25100—82 (1982) nécc xak ocobas
KaTeropusi IPYHTOB He BHUIeNsUICH; B HeM 000co0asgioTcs TONBKO
J&ccoBble I'PYHTHI.
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JIéccoBasg mopoga. DTOT TEPMUH IIO CBOEMY COHEPXKAHHIO
spnAeTca Hambonee WMpokUM. OH HCIIONL3yeTcd HABHO, M ellle
H.A. Herucos, C.C. Mopo3oB U MHOIMe ApYrHe HCCAeNOBaTelyd oOb-
eIMHWIN II0f 3THM TEPMHHOM COBOKYITHOCTH JECCOB M JECCOBHIHBIX
nopon, a B.B. [lonoB — u BHEOM3MeHEeHHBIE JIECCH M JECCOBHIHEIE
MOpPOZEI.

JocTaToyHo 4eTKO cofepXaHUe 3ITOro TepMuHa ObLIO ollpefeleHO
no mpepnoxeHmo A.K. JlappoHoBa Ha coBelAHMH IO JECCOBHIM
nopogaM YCCP B 1955 r. Ha HeM nom naéccoBRIMH IIopomaMy
JOTOBODHJIMCE NOHUMATh ‘KOHTHMHEHTATBHEIE IOPOIBI Pa3HOro Ipo-
HCXOXJeHHUA, comepXaluMe 6Gomee 50% ¢paxumu 0,05—0,005 mm
(nipu Muxpoaepezamnom (KypcuB Moit. — B.T) cmocobe mnomroros-
K4 o0Opasua) u objajalolie BBICOKOH ITOPHCTOCTBIO M HATHYHEM
makporniop” (JlapuoHoB u gp., 1959, c. 9—10).

310 omnpeaeneHNe, HECOMHEHHO, SBiAeTcsl 0olee OTHO3ZHAYHHIM
no cpasHemmio ¢ npemnoxeneMm C.C. Mopo3sosa. B yactHocTH, OH
nucan; “O0uMM IpPU3HAKOM UIST JECCOBRIX IIOPOA IO TPaHyIOMET-
PMYECKOMY COCTaBY SIBISIETCS XOpOLlasd OTCOPTHPOBAHHOCTb MX, IMOY-
TH ITIONMHOE OTCYICTBHe dYacTMi KpymHee 0,25 MM, 3HauMTenbHOE
conepxaHue ToHkKomecyaHblx (0,10—0,05 mM), a Takke KpymHO- H
menkonbrieBathix (0,05—0,01 u 0,01—-0,005 mMM) yactun (ot 30 mo
90% u 6onee). ConepxaHue B JECCOBBIX IOpoAaX YacTULl MeHee
0,01 u menee 0,001 MM MOXeT BaphMpoBaThb B WIMPOKHX Ipedenax”
(Moposzos, 1956, c. 186).

B onybmikosannoit C.C. MopososhiM (1964) xiaccuduxamm
NECCOBRIX NOPOA IO TpPaHyJOMETPHYECKOMY COCTABY BHIIENEHBI JIEC-
CHl, NECCOBMAHEIE IIECKU, NECCOBMOHEIE CYIECH, JECCOBHOHEIE CYT-
JIMHKH H JECCOBUAHEIE MIMHEL. B LieroM néccoBble ITOPOAHI XapaKTe-
pPH3YIOTCH CASAYIOLMM COAepXaHMWeM YacTHIl Pa3lTU4HOro pasMepa:
0,1—0,01 MM — 10—96%; menpire 0,01 MM — 3—80 u Oonee;
0,01—0,005 MM — 0—46 u Mensize 0,001 MM — 0—60%.

TTosxe, yrouHas paHee BHIABMHYTHe NonoxeHus, A.K. JlapuoHoB
(1984) B xayectBe KiacCHPUKALMOHHBIX KPUTEPUEB [UI1 OTHECCHMSA
MOpOA K JECCOBHIM BHIIBHHYJI OBA CIEAYIOIUMX: 1) BBICOKYIO ITEUIE-
BaTrocTh, ONpelensieMyl0 cofepXanuem ¢paxumit 0,05—0,005 MM
Gonee 45% (pu Muxpoazpezamuoli TIOOTOTOBKE) U 2) CBoeoOpa3HyIO
NECCOBYIO CTPYKTYDPY, XapaKTepH3VIOUIYIOCS TIpexXae BCETO PasBHTHEM
TpyOYaTBIX MakKpoIlop. 3Ta Xe IIOZMIHNSA — BHICOKOe colepXaHue
(6onee 50%) wyactuy pasmepom 0,05—0,005 MM no pesyabTaTtam
MMKpOAarperaTHOro aHanusa — IpHHITA ¥ B MoHorpadbmm “Jlécco-
BhIe TopofHL...” (1986).

OnHako B mocilegHed paboTe MBI BHIUM M HMHOHM mnogxon K
000COBJEHMIO paccMaTpuBaeMoro IoHaTus: “JI€ccoBbie Ioponnl (CH-
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HOHHUM TepMMHa “MbUleBaTble NOpPOABI”) B psly OCAJOYHBIX He-
CLEMEHTHPOBAHHLIX MOPOJ 3aHHUMAIOT MECTO MEXAY MecYaHbIMM H
CAMHUCTEIMM U MogoOHO UM HMEIOT MNOMUIeHeTHYECKOe IPOUCXOX-
meHue. I'maBHas MHXeHepHO-reolorudeckass ocobeHHOCTb JECCOBBIX
nopoll — MX npocadouyrocms (KypcuB Moit. — B.T.)” (tam Xe, c. 4).

Eule Sosee cyuiecrBeHHble otanyua nosssiorcs 8 FTOCTe 25100—82
(1982), B KOTOPOM K JIECCOBOMY TPYHTY OTHeceH “NbLieBaro-IIHHUC-
THIii TPYHT, coaepXallluit IO 2paHysomempuxeckomy cocTaBy Ooinee
50% npuieBatbix (pasmepom 0,05—0,006 mMMm) gactuu, nerko- U cpen-
HepacTBOPDUMBIE COJIM M KapOoHaThi KajibliUsl, OXHOPORHBIA, Npeu-
MYILLECTBEHHO MAaKpOITOpUCTHIH; B MAJOBIAXHOM COCTOSSHHM clloco-
6eH JepXaThb BEPTUKIBHBI OTKOC, NMpu 3aMa4u@aHuu MAan06AaNCHbIL
Aéccosuili 2pynm daem npocadky (KypcusB Moit. — B.T.), nerko pasmo-
KaeT W pasMbiBaeTCd, a NpH [IOAHOM BOJOHACHILIEHHMHM MOXeET Mepe-
XOIWUTh B IUTLIBYHHOE® cocTosiHHe” (c. 7).

Takas xe Touyxka 3peHus BbickazaHa ¥ H.B. Bomsuukom (1989),
KOTOPBIf OTMEYaJl, YTo JECCOBHMAHLIA [PYHT NpOSRIAET NPH MpHUPOI-
HO# BIQXKHOCTH CKJIOHHOCTb K IMPOCAKaM.

AHAJIOTUYHBIE  KPUTEPHH

(0COBEHHOCTH TIpaHyJIOMETPH- "eCcCHT
YeCKOrO COCTaBa W [IpOsiB- 0.00'15 - E/r’"““
JeHHe IMPOCadoyHOCTH), OT- 007

JUYHbBIE OT BbIlLieHA3BAHHBIX
TOJABKO KOMHYecTBEeHHO, HC-
nonb3oBaHbl B.A. TonsiHHHBIM
n K.H. Konoboseim (1984)
Ipu pa3paborke MaToH3BECT-
HOil OpUIMHANBHOH KJIacCH-
dbukaunun néccosrx nopon
(puc. 14, tabn. 9). Mo ux

-50 50
/;'/ ! \40,'4
Puc. 14. Knaccudbukarms neccosbx 6075 e e M M, A
niopon, npedaoxcennar B A. [Monanu- 10 20 30 40 ?I...__u 807
nown u K.H Konobossum (1984) lenuy CAMMUT
<0,005mm <0,{0Mm

MHEHMIO, K JECCOBBIM OTHOCHTCS CEMENCTBO Mopop, cogepXalluxX
6onee 50% néccurosoit (0,10—0,005 mM) dpakimuu, B ToM dUucTe
6onee 25% néccosoit (0,05—0,01 Mm) ¥ obnamaomux Mpocamod-
HOCTEIO.

B.®. TIanait (1984), nogo6Ho C.C. MoposoBy, ob6ocobnser néc-
COBBIE TOpPOAbl KaK CeMEHCTBO JECC — JECCOBMAHBIA CYTTHHOK —
AECCOBUIHAS IIMHA TOJNBKO MO OCOGEHHOCTAM [PaHyJIOMeTPHYECKOro
cocTaBa (MOAroToBKa K aHANM3Yy — pacTUpaHde c nupodocdarom
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Tabauya 9

Knacoupukams néccoBIX nopos,
npeanoxentias B.A. Ionsnmnnm u K.H. Konoborum

(1984)
Paanosuaroc- Homep Conepxanne parwen, % IMopuc- [pocazou-
TH NECCOBHRIX 4 B TOM YHCTE | TOCTB,
—— Ha pHC. 14 © oogicg% 400 néce % HOCTB
’ ’ (0,01—0,05 mm)
Jléce 1 >90 > 45 50—60 |cuipHONIpO-
CagOYHEIH
J]'e'ccom[ CpeHeNpo-
cynecyaHbi 2 > 80 > 40 45—55 |camoYHbIH
CYTTIHHHCTHHA 3 50—60
Jléccomur cpeAHe- H
cynecHaHNH 4 40—50 |cnabompo-
cyrmmuersit| S > 50 > 25 4555 |CAROIHBI
TIMHMCTHH 6 50—60
Henécconrie 7 > 50 < 25 — Hemnpoca-
MOPONBE NOYHEE

HaTpuA). B LenoM I 3TOTO CeMeiicTBa, MCKIIOYas JECCOBURHYIO
TJIMHY, XapakKTepHO colepxXaHme dJactHil pasmepoM 0,1—0,01 MM or
28 po 85%, wactmu Menbuie 0,005 MM comepxmrcs or 10 po
60%, meunine 0,002 MM — ot 8 o 48%. Ina n€ccoBMAHOM IJMHLL
HMX COIepXaHMe COCTaBIsgeT MeHee 28, 6onee 60 m 48% coorBerCcT-
BEHHO.

Hocrarouno cneuudmyecKoe onpefenele AECCOBHX MOpPOJ AaHO
10.M. Abenesnim u M.IO. AGenesraM (1968). Haubonee xapakrepHhl-
MM MX NpH3HAKAMH OHHM CYHMTAJM MAaKpOIOPHCTOCTh CIPYKTYPHI,
MEIIEBATOCTh H “arperaTHOCTL”.

TakuM oOpasoM, caefyeT KOHCTATUPOBAaTb TPH IIOJNIOXCHMS B
OTHOLUCHMH PacCMOTPEHHOTO MOHATHA: 1) XpHUTepHU BBIOCICHUA JEC-
COBBIX MOPOJ CYLIECTBEHHO Da3jIM4HEI B NPEIOXCHUSIX pa3HBIX MC-
cnemoBaTeneii; 2) naxe NMpHM UCIOML3OBAaHMM ANA BheneHMs nécco-
BBEIX NOPOJ OQHOIO M3 YHUCTO JIMTOJOIMYECKHMX TPHU3HAKOB — COmEep-
xaHua meuieBaThix (0,05—0,005 MM) vacTvil — OOHM aBTOpHI OIM-~
paloTcsd Ha pe3ynbTaThl MUKpPOATPEraTHOTO, OPYyrHe — TpaHylaoMeT-
PMYECKOro aHamm3a; 3) B mocieaHee BpemA NpH BLUIENCHHH NECCOo-
BBIX IMOPON B KAYSCTBE BAXHEHIIETO MX NPH3HAKA CTaja paccMar-
pHBaTBCA IPOCAfOYHOCTh. OHAKO MMOIXON K HCIIONB3OBAHMIO 3TOTO
TIpM3HAKa HEONMHAKOB. ONHM aBTOPhI CYMTAIOT IPOCANOYHOCTb CBOli-
CTBEHHOH BceM JECCOBHIM TIOpOjaM, APYIde — TOJNLKO MpPH Manoit
BIAXHOCTH.
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J1 écc. ComepXaHue NOHATHUS “n€cc”, MPeLIOXKEHHOe Pa3iny-
HBIMM aBTOpPaMM, KPUTUYECKM pPaCCMOTPeHO, KaK YXe YIIOMHHa-
nocs Beiue, H.U. Kpurepom (1965—1986). OHo Takxke obcyxnarocsh
T.A. MagnsHobiM (1958), A.K. JlapuoHoshiM (1984) u napyrumu
ucoenoparensiMi. He ocCTaHaBIMBasChb Ha OMMCAaHUM BCeX Pas3Ho-
BUNHOCTeH ONnpeleieHUuss “N€cC”, MpoaHaNM3UpPyeM JHillb CIEAYIO-
mue Tpu: 1) reHeTUdecKoe, 2) JUTONOrHYECKOe U 3) MHXEHEPHO-TeO-
Joruyeckoe. UMEHHO OHM Haubojiee 4acTO HUCIONB3YIOTCsi B HHXe-
HEPHO-TeoJoru4eckux paborax.

Tenemuueckoe onpedenenue. Taxoe orpenelicHue TepMHHa “nécc”
naercss oObIYHO CTOPOHHMKAaMM 30JIOBOM THIOTe3bl Jéccoobpa3oBa-
HUsi. MX Kpemo BbIpaXaeTcs CloBaMu “Jé€cc — 30j0Bas nopopa”.
CymecTByer W Apyras Kpaifuss Todka 3peHusi. B.B. IlsckoBckuit B
1951 r. npednoXun Ha3biBarh JECCOM Te 0Dpa3OBaHUs, KOTOpPHIE B TOM
WIM MHOM CTelNEeHU IpOoLUIM npouecc obia€ccoBaHUs. AHATOTHYHYIO
MO3ULMIO, MO cYIecTBy, nmpuHuMaloT A.B. MunepsuH u E.M. Cepre-
eB. B yactHoct, E.M. Ceprees (1976) ykassipaeT, 4To JECCH SBIS-
I0TCSi  MOPOAaMHM SMOBUANBHOTO TeHe3uca, 3JIOBUEM JECCOBMAHBIX
OTJIOXCHMIA.

Onpenenenne J€cca Kak TOPOAbI ONpeNeiCeHHOTO TeHe3Wca He-
OQHOKpATHO MOABepraloct oOOCHOBAHHOM KpUTHKE (CM., Halpumep,
y H.U. Kpurepa (1965, 1986)). 3mech nuuip noGaBUM, YTO TeHETH-
4ecKoe ollpeneiieHHe TepMMHa “i€cc” M3-3a NUCKYCCHOHHOCTH U
CIIOXHOCTH OIpENENeHUs BO MHOTHX CJIy4asX reHe3uca OTIIOXEHWiA
NI MHXEeHEepHO-TeoJIorudeckuX lejiedi Herpuemiemo. Jla U B reono-
T'HH YeTBEPTUYHBIX OTIIOXEHHH YXKe OTKa3bIBalOTCsi OT ONHOreHeTHYeC-
KOTO TMOHMMaHus J€cca: “B CBA3M CO CHOPHOCTHIO I'€HE3MCa JIECCOB
OHU HE MOTYT CYMTAThcs NPEACTABUTENIMH KaKoro-iubo omHoro
F€HETHYECKOro THIa OTIOKEHHMH U IO3TOMY HEepenKo BLLACAAIOTCS Ha
reoJIoTMYecKUX pas3pe3aX M Kaprax dYeTBEepPTUYHBIX OTIOXCHHH o
Aumonozuneckum npusraxom (KypcuB Moil. — B.T), ©e3 ykasaHus
reHesuca” (IHaHuep, 1982, c. 88).

Kpome TOro, reHerudeckuii Moaxol K OMPeRENEHHI0 COOePXaHUA
MOHATHS “N€cc” B PaCCMOTPEHHOM IUIaHe HellpueMIeM elle MO ABYM
nosuuMsM. OH He OTpaXaeT HU OCODeHHOCTEH coCTaBa Moponbl, HU
€e CBOMCTB, B YaCTHOCTH IJIaBHOTO U3 HHUX C MHXEHEepHO-TeoNoru-
YECKUX MO3UUUN — NpOoCazoyHOCTH.

Jlumonoauueckoe onpedenernue. TIpemnoxenuss 310i rpynnsl HauGo-
Jlee MHOTOYMCIEHHbIe. BCIO MX COBOKYMHOCTH Lielecoobpa3HO pas-
OuTL Ha TpU vYacTU. B mepByl0 M3 HUX OOBEAMHSIOTCS MpeIIOXe-
HHUS O BBIZENECHUH JIECCa TONBKO IO PAHYIOMETPHYESCKOMY COCTABY,
BO BTOPYI0O — I10 COCTaBY U CTPYKTYPHO-TEKCTYPHBIM OCOBEHHOCTSIM

HOPONLl, a TPeTbIO — MO NepedUciicHHBIM GaKkTopaM W YCIOBHAM
3aJIeTaHUsA MOPoL.
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ITepBrlif MOKXON — WCHONB3OBAHHE TPaHYIOMETPUYECKOTO COCTa-
Ba KaK IIpU3HAKa BhiieJcHMs NECCOB B Hambolnee KOHTpacTHOM (‘“umc-
ToM”) BHae — wucronszoBan C.C. Moposos (1956, 1964). B xiac-
cudmkaumm NECCOBRIX NMOPOX WM BhedeH “oDobiieHHEBIT” nécc —
mopoga, conepxawiag 50—84% dvactmil pasmepom 0,1—0,01 MM H
16—48% vactun amamerpoM Menee 0,01 M. Kpome Toro, Bhimesns-
10TCA JIECC NETKOCYIIMHHCTRIA M NECC CPEOHECYITTMHUCTEIH Ha OCHO-
BE y4deTa cozepXaHus dacTuii muamerpoM Menee 0,01 mm. B 3asu-
CHMOCTH OT KOJMYECTBEHHOro CONEPXKAHHS TOHKOMECYaHBIX M KpYII-
HOMBUICBATHIX YAacTHII MX HasBaHMe yrouxsercss (Mopodos, 1964).

I'paHynoMeTpHyecKuii cocTaB (IIOATOTOBKA — pAacTHpaHHe ¢ ITH-
podoctaToM Hatpus) ucrnonbioBaH U B.O®. Famaem (1984). Mm k
néccaM OTHeCeHH INOPONEI, comepXaime 60—85% dvacTmul AvaMer-
pom 0,1—-0,01 MM, 10—-30% — menee 0,005 MM u 8—24% —
menee 0,002 mm.

Bropoii nmomxon, ocHOBaHHEN Ha HCMONb3OBAHMM COCTaBa M CTPYK-
TYPHO-TEKCTYPHRIX OCOOEHHOCTEH, opoy A1sl BhIIeAeHH Nécca, IIpu-
MEHsETCSl JOCTATOYHO nmpoko. Muorue wccnenoBatenu (H.A. Me-
HucoB, M.IL. Jlnicenko, A.K. Jlapuonos, P. Paccen, H.W. Kpurep,
E.Il. EMemnanoBa M Ap.) NoA J€CCOM IMOHMMAaNM THUIEBATYIO IIOPONY
CBeTJIO-TIAICBOTO LIBETa, XapaKTePH3YIOUIVIOCs] OTCYTCTBHEM WIM Cla-
DOBHIpAXEHHOM CJOMCTOCTLIO, BHICOKOHM ITOPHCTOCTBIO M HaIMYMeM
MaKporop.

Tax, no AK. Jlapuonosy (1984), nécc — 310 néccosas nopona,
KOTOpasd B AONOJHeHMe K OOIIMM JUid Hee Npu3HAKaM (CM. paHee)
XapaKTEPU3YETCS OTCYTCTBUEM CJIOMCTOCTH, 3¢PHMCTO-TIIEHYATOM WM
TLUIEBATO-TIIEHYaTON CTPYKTYPOH U npeolbiaanaHueM I'HIPOCIION, CMe-
LIAHOCJOMHLIX MMHEpaioB, KBapiia, XapbOHaTOB M KAaONIHHHMTA B
ToHKoH (pakpuu. B.B. Ilonos B paborax 50-x romoB OTHOCHN K
néccaM  HeIOYIUIOTHEHHLIE NOpPOAK!, HNpoUIeAe IOJHYI0 CTAIMIO
IMyCTRIHHOTO JMareHe3a B HNpPOIECCe HAKOILICHUS MeJKo3eMa M Xa-
pakTepuayollpiecs BEICOKHM (50%) comepXaHuWeM 4YacTHIl pasMepoM
0,1--0,05 MM, 3HauurensHoM (45-—-50%) NOPHUCTOCTBIO, OONBLIMM
KONMYECTBOM MaKpoItop, KapOOHATHEIE, HECAOUCTHIE.

Tpetuit nopxom wMcnonb3yeTcss Haubornee umpoko. Ero ormmuyue
OT BTOPOTO — Yy4eT YCNOBMI 3ameraHysi mMopon Ipu obocobmenmm
nécca. OOHAKO AETANM 3TOTO NOAXONA CYIIECTBEHHO HEOAWHAKOBHI
Yy PasHBIX aBTOpoB. MIX y4YeT MO3BOJAET BHIACINTL TPH PAsHOBHIHOCTH
B3TNAHOB.

TlepBylo M3 HMX, NO-BAIMMOMY, BBed B JHTeparypy B 1877 r.
. Puxtroden, nosxe passusam HM.HU. Tpodpumos, H.H. Kpurep
(1965). K umcny mpusHakoB nécca OHM OTHOCHAM He TOJNLKO ITBUIE-
BAaTOCTb COCTaBa, XENTOBATO-KOPHYHEBBIH [BET, HM3BECTKOBHCTOCTD,
HAMMYHE BEPTHKANBHBIX TPYO4YaTEIX MakpoIlop, HO H IIOKPOBHOE
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3leTaHMe, BEPTUKATBLHYIO TPEILMHOBATOCTh, OTCYTCTBHE CIOHCTOCTH
MpoC/ioeB IIeCKA M TJMHEI, CIIOCODHOCTL OOpYILMBATHECHE B BHAE
CTONBYATHIX OTHENBHOCTEM.

Bropas pasHOBMIHOCTb B3IJIAIOB PacCMaTPHBAEMOIO IOAXOMA OC-
HOBaHA HA OTHEeCEHMHM K JIéccaM IIbUIEBATHIX IIOPOJ, 3ajJeraloumx B
paspese Mexny rorpebeHHBIMH ITOYBaMHU. ABTOPHI, IIPHHHMAIOLIHME €€
(M.Q. Bexmy, A.A. Bermuxo, AWM. Mocksuris, M. Ileun u mp.),
THLIYT O IepecauBaHuK Jécca M MorpebeHHEIX mous!. B yacTHOCTH,
M. Tleun paccMaTpuBaeT NECCOBHIe TOMIUM KAaK COCTOSME M3 Ia-
YeK JIECCOB M HCKOIaeMBIX ITOYB.

TpeTsio MOZHLMIO 3TOTO IOAXOna Haubosce IMOAHO oOOCHOBAN
H.U. Kpurep. “Ilo cymecTBy, B Hactosliee BpeMs B JIECCOBEIEHHUM
¥MEIOTCH [Ba OmpelefieHUs JiEcca Kak TOPHOHM ITOpONBl M JAécca Kak
bonee caoxchoi cucmems: (KypcuB Moil. — B.T.), ocoboro ecTecTBeH-
HO HCTOPHMYECKOrO Tela, KOTOpOe IIOHSTHO HaM TOJNBKO IIPH H3y-
YeHHMH €ro B CBA3M ¢ OKpyXamouled cpemoii. OTU JOBa IIOHATHA
HIDXe 0003Havarorcs Kak “jécc-r” M “nécc-s”, T.e. COOTBETCTBEHHO
kak loess-rock M loess-system” (1984, c¢. 10). U manee: “JIécc-r”
npeacTaBaser coboil majneBhIi H3BECTKOBHCTHIM IOPHCTHIM aNeBpHUT,
onpefieieHHe KOTOPOTO MOXET YTOYHATbCH KOJMHYECTBEHHLIMH IIO-
KaszaTeJIssMM CBOMCTB M MX CTaTHYCCKMMH INapaMeTtpamu. Hano orme-
TATh, YTO 3Ty NOPOINY MOXHO HaswBaTh JECCOM JIMILL B CIyuae,
€C/IM OHa TIpH HaIeXHT NEccy-s Kak cucteMe. JIécc-s mpencrasisgeT
cofoii mpHpoAHOe TEJIO, apeal KOTOpOTO CTPOro ONpeleNieH TeoTpa-
duyeckoit cpemoii. OH XapakTepH3yeTCsl TIOKPOBHBIM 3ajieTaHMeM,
OTCYICTBHEM $BHO BbIpaXeHHON CJIOHCTOCTM ¥ IIPOCJIOEB TaJleqHU-
KOB, HalH4YHeM cTpaturpadiyecky BHAEPXAHHBIX HCKOIAeMBIX TIOYB,
COCTOMT B OCHOBHOM M3 TIIEBLHIX KDYNHONWLIAEGAMBIX U386CMKOBUC-
muix cyneceli M cy2aunxkoé (KypcuB Moil. — B.T), comepxaumx
BKJIIOYECHHMSI OCTaTKOB HaseMHoOH dayHH M obmanaronmx crocobHoc-
THIO MEHSTL CBOM CBOMCTBA HpH M3MeHeHHMHM ¢U3HKO-reorpaduyec-
KOH oDOCTAaHOBKM. JTH CYIVIMHKM H CyNeCcH, paccMarpuBaeMble Hesa-
BHCUMO OT Cpellbl, YCAOBHH 3ajeraHus, pacrIpoCTpaHeHHs M 3aKIIiO-
YyeHHOM B HHMX HCKomaeMo#l ¢ayHBl, ABIsgIoTcH JéccoM. Orosopka
0 Haauuuu y aécca npocacouHbix ceolcme He mpefyemcs, Tak Kak,
BO-TIEPBBIX, 3TH CBOMCTBA JMIUbL YAaCTHRIM ciydali mnpucrocabimiBa-
eMOCTH JIécca K OKpyxalolle# cpene, BO-BTOPHIX, [A€CC-S MOXCem
6bimb cnocen U Henpocadourwimu nopodamu (KypcuB Mou. — B.T)
(1984, c. 10—12).

TToruMas ¢BoeoOpa3HOCTL JAHHOTO ITOAXOAA, HEODXOAMMO OTMe-
TUTh, YTO B IpakKTHKe MCCJICIOBAaHMM Nécc-S TIPUHATO HA3KIBATh

'Hun Kpurep (1984) HaspBaim 3TOT NOAXOA “CTPAaTHrpadUYecKuM NPHHIIUIOM” .
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“néccoBoif ToMmeit” wiM “Tomuei néccobx nopoxn”. Jda M camMum
H.H. KpurepoM nécc-s pacCMaTpHBaeTCd B CIELHANBHO COCTaBJIcH-
HoM MM Tabmue KakK “romua jiécca-r ¢ IMPOCHOSMH II0YB”.

Hrnorceneprno-zeonozuyeckoe onpedenenue. DTOT TIOIXOH CBA3LIBAET-
ca Hamu B ommuwe or H.M. Kpurepa (1965), ¢ BBegeHHeM B
onpenencHHe JEcca BaXHEHIUETO €ro MHXeHePHO-TeOJOTHYeCKOro
cBoiictBa — npocafouHocTd. CaMo omnpefeneHHEe OCHOBaHO, KaK
NpaBHiIo, Ha IepedHCcIeHUM MHOTHX TIPH3HAKOB JIECca Kak TOpHOM
TIOpOARI, HO NPOCAOYHOCTL BXOAWT KaK ODS3aTeNbHLIA IMpH3HAK.

OmunM M3 mepshIX INOAOOHRIM ITOAXON, ITO-BHAMMOMY, HCIIONL-
sosan H.A. Kpurep. B 1951 r. o onpenensn nécc Kak KpYIMHOIKI-
J€BATYI0 KPYITHOITOPUCTYIO MEPIelNCTYI0 WIM H3BECTKOBHCTYIO TIpO-
Cafo4YHYI0 IIOpONY, MOTYIUYIO MMeTb pasiuuWuHbIA resesuc. OmHako
yxe B 1953 r. H.W. Kpurep cuen HenenecooGpasHbIM HCITONB3OBAHHE
IpOCaNOYHOCTH KAK KPUTEPUA ITIPH OIpeneicHUH nécca.

HxenepHo-reoJIoriyecKkoe IO CYLIECTBY OINpeleicHHe JiEcca Ha
ocHoBe ydeTa 11 mpusnakos BBen I'A. Masnsnos. O mucan “Cro-
BO “nécc” os3HaAyaeT IOPHYK) TIOPOAY C OIpeAcieHHRMH (H3HKO-
MeXaHMYeCKUMM CBOMCTBAMM W 3a4acTyI0 C OINpeleeHHEIM BellecT-
BEHHEIM COCTaBOM. B 4acTHOCTH, 6ce féccbi He3asucumo om ux ze-
He3uca o6R3amenvHo Aeasiomen npocadoynbimu (KypcwiB Moit. — B.T),
a NECCOBHAHBIC TIOPONH B 3aBHCHMOCTM HMX OT TeHE3uca MOryT
OLITE ITPOCATOYHKIMM WMIH HempocagouHsMHA. C 3TOM TOYKM 3peHuUs
pasfesicHHe MEIKO3CMMCThIX OTJIOXCHMI Ha JNECCH M JIECCOBHIHBIC
NOpONB SBAACTCH BeCEMa HEOOXOAMMBIM M IPAKTUYECKH BAXHEIM.
Omuaxo Takoe pasmesicHMe TpeOyeT OT McCIenoBaTelsd IPeBAPHTEIb-
HOTO WM3Y4CHUS TOPOXK IS BBUICHeHHWs cemu” (1958, c. 19) ocHos-
HBIX M3 1] BBUICIEHHEIX ¥IM IIPH3HAKOB.

Cronp xe KaTeropmdeH B ompemeiaeHuu Ob1 E.M. Ceprees, xo-
TOPEIA IOl IECCOM TIPEUTOXIUT TIOHMMATh “IbUIEBATyIO (TIpeHMyILECT-
BeHHO KDYITHOITLUICBATYIO) TOPONY, 004a0arowyio onpedenennoil ae-
auuunoli npocadoynocmu (KypcuB Moil. — B.T)) Onaropaps Oomblo
MOPHUCTOCTH, CAaOBIM CTPYKTYPHBIM CBS3fM, UMCEIOIIYI0 HEOONMBIIYIO
€CTECTBCHHYI0 BIAKHOCT, H CONCpXAlYyl0 HeOoibllioe KOAHYECTBO
TJHHUCTHIX YAaCTHML, CPefd KOTOPhIX MHHEPAIH IPYIIIhI MOHTMOPHII-
JIOHHTA He ABIATCH npeobragarommMu” (1976, c. 5).

B npyroit pabore E.M. Ceprees ¢ coasropamu nwmcanu: “K néc-
caM OTHOCHTCH OINHOpOAMAas, HECJIOMCTas, CHIBHO TibUieBartad (Oonee
50%), mopucras (Gomee 42% yacTo MMewolIasd MaKpOIIOPH), Majo-
mnaxuas (W—W,,,)! mnopoma, nposessiowas npocadky npu 3ama-

}VW—_Wiue — RIZKHOCTL eCTECTBEHHaf# X MAKCHMAIbHOHA MOMeKyIApHOH RIaroem-
KOCTH.
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yusanuu (KypcuB Mo#l. — B.T.). Jlécc mompasmensieTcd Ha IIpoca-
JOYHBIM IIPY IIPUPOAHOM JaBICHWH M MPOABISIOLMI ITPOCATOYHOCTD
IpH TOIIOMHWTENBHEIX Harpyskax. OTMeueHHBIE ITOKA3aTelH SBJISIOTCH
OCHOBHBEIMH /ISl €TI0 BhIJCACHMA.

JIEcc OORMHO MMeeT CBeTIBle TOHAa OKPacku (Yale ITajeBhie),
oTmMYaeTcd KapOoHaTHOCTHIO (Gonee 5%), B OoGHaXeHHAX obpasyeT
BepTHKANbHEIE OTKOCH. Ha ydacTkax, rme nécchl 3aMoOYeHR! M YTpaTd-
M TIPOCANOYHOCTh TIPH IIPUPONHBEIX HABJCHHAX, OHH OITMCHIBAIOTCS
KaK JeTpaMpOBaHHEIC JNECCH, Y KOTOPHIX CO BpEMeHeM ITpOCamo4-
HOCTh MOXST BOCCTAaHABIMBAaThCHA IIOI BIVIHHEM THTICPreHHBIX IIpO-
necco” (Ceprees u mp., 1982, ¢. 38).

ITo cymecTBy, aHANOMMYHYIO TTO3HIIMIO 3aHMMaeT A.B. MuHepsuH.
OH, B YacCTHOCTH, NHUCAT. “MOXHO INONYCTHTb C YYeTOM CJOXHB-
LIeHCA B WIDKEHEPHOH TeoJIOTHM W CTPOMTENLCTBE TPaIMUMH TIPH-
MeHeHMe TepMHHA ‘“n€cc” K npocadoynoi (xKypcmB Mmoit. — B.T)
néccoBoi IOpoAe C JANbHEHIUMM INOApPA3iCEeHHEM e¢ II0 CTEIICHH
TIPOCANOYHOCTH, YTO OymeT OnpenensThCs OOBEKTHBHEIM HAaTHYNEM B
nopone MomudUKalMil BOOK ¥ BEIAYMHOM ITpHIAracMOro JaBieHHUA”
(Munepsun, 1984, c. 23).

B monmmanmy B.A. ITonsxHmna u K.H. Kono6opa nécc sensercs
meUieBatoit, mopuctoit (50--60%), curvronpocadounoii (KypcHB MOM. —
B.T)) noponoit (puc. 14 u Tabn. 9).

B wmouorpapun “JIéccoBeie mopomet CCCP” (1986) kx néccy
TpeTOXEHO OTHOCHUTH JECCOBYIO IIOponmy, ‘“objamalonyio cieaylo-
LMMH JOMOTHUTENILHBIMM KpHUTEpUAMMU: 1) npocadoynumu ceoticmea-
Mu npu npupodnom Oaenenuu (g 2 0,01) (xypcuB mo#i. — B.T);
2) Manoi ruApodIIbHOCTEIO {(labopatopHas BIaXHOCTh, 1o A K. Jla-
puoHoBy, W, < 2,6%), 06yCIOBIeHHON OCODRIM MUHEPAILHBIM COCTa-
BOM M IIpeobnagaHuieM mbuieBatoll ¢pakuuu; 3) cnabeMM BOINOHEYyC-
TOWYMBRIMHM CTPYKTYPHEIMM CBSI3SMH, IPEMMYINECTBEHHO 3¢PHHCTO-
TUIEHYaTON M IBUICBATO-IIJICHYaTOM CTpyKTypoi” (c. 161).

IIpuBeneHHBI 0030p MNO3BONAET CHENATh CISAYIOLee 3aKITIO4YE-
Hhe: 1) TOmXombl K BHINENCHMIO JECCa, INPEMIOXEHHBle pPasHRIMH
aBTOpaMH, NPHHLUMIIMANLHO PAaIMYHEI;, 2) JaXe B pPaMKaX ONHOro
rnomxona CoHepXaHWe MOHATHA ‘“NIécC”, NpeoTOXEHHOe pPasHLIMM
MCCIIENOBATeNIMH, He COBIIANAET, MPHYEM HEPEeIKO OYeHDb CYILECTBEH-
HO, 3) ©IpM MHXCHEDHO-TEONOTHYECKOM ITOOXOAE K OIpeNSIIeHIIO
colepXaHus MOHATHA ‘“NécC” BO BCeX IPeNIOXEHMAX IPHU3HAETCH
HeoOXOMMMOCTD Y4eTa IIPOCANOYHOCTH 3THX MOpOJ KaK o043aTe/IbHOro
NIPU3HAKA; ONHAKO CaM 3TOT IIPM3HAK (GOPMYTHMPYETCH HEONUHAKOBO
(mpocano4Has mopoia, MPOCafoYHhle CBOMCTBA, IIPOCANOYHAsA Iopoja
[pH IPMPOOHOM HaBleHUH, TIPH AOIOJHHUTENBLHEIX Harpy3Kax, CHJIb-
HOIIpocago4YHas mmopoja).
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JJéccoBuagHas I1opoaa ITO NOHATHE TAKKe HEONHO3HaY-
HO omnpeaenasercs B nureparype. OOocobnsaioTcs mno KpaiHedl Mepe
Tpu NOZXOHa, AHANOTHYHBIC PACCMOTPEHHBIM BHHIC TIPHMEHUTEIBHO
K NoHATHIO “nécc”.

Tenemuueckuii nodxod. CorsacHo 3TOMY TIOAXONY, JECCOBHIHLIE
Moponbl ABJISIIOTCH IIOPOAAMHM HE 0JI0BOIO reHesmca. Tak, B.A. O6-
pydeB B 1933 r. BHOe/MA “BTOpHYHEIC JECCOBHAHEIC MOPONLI”, a B
1948 r. mucan, 410 BTOpHYHBIe JECCOBUOHbIC MOPOAB! IIPE¢ TABISIOT
MEJKO3eMEl CaMOro PazIMJHOro reHesHca.

AHAIOTHYHYIO IIOSHLIIO Bhickaskmati ¥ A.H. Mocksutis, M.U. Jlo-
monosrnd, .M. Tpodumos, H.H. Kapros u apyrue mccreaoBaTeny.
B yactHocti, M.U. JlomonoBuy B 50-X romax HeOOHOKPATHO IIOJ-
YepKHBall, YTO JIECC MMeeT 3OJIOBOe IIPOHCXOXAeHHE, a JIECCOBHUIHEIE
nopoghl — BopHoe. M.U. Tpodumon eme B 1950 r. 3a nopomamu
30JI0BOro I'eHe3uca Ipelaran 3aKpelluTh TepMHUH “Jécc”, 3a ocTaib-
HBIMM THIIaMH — “I€CCOBHIHEIE TIOPOIBI”.

B.B. Ilonos (1950) momxomwn K pelleHMIO BOIIPOCA HECKOJIBKO
no-uHoMy. OH OTHOCUJ K JIECCOBHUIHHIM ILUIEBATHIC TIOPOILI JeNIO-
BHANBHOTO, ALUTIOBUANBHOIO, BOXHO-JEAHMKOBOIO, MODCKOIO, 30JIO~
BOrO M OSMOBHANBHOIO TIeHE3Hca, He YCIeBlUMe IIPOHTH IIOJHOM
CTaAMH MYCTHIHHOTO JUareHe3a, OO MpOleAlUIe ITIOYBeHHOIUAICHE-
THYeCKHe TIpeobpa3oBaHHA IIOCTE CBOero HakorvleHMA. K ariM xe
nopogaM OTHeC M IbuUieBaThle obpasoBaHUA, c¢hOpPMHpOBaBllIHMecH B
KPHOJIMTO30HE.

Jumonoeuveckoe onpedesenue. Ero HaxoguMm B paboTax MHOIHMX
asropoB. Tax, H.J. Jlenucos (1953) mucan, yro Gonbluoe pacrnpo-
CTpaHeHWe¢ HMeIOT TOpOOBI, IIOXOXHME Ha JECC, HO OTIHYAKIIHecs
OT Hero TeMH WJIH MHBIMH NpH3HaKamMH. HexoTopbie cxomHEle mo
BHElWIHeMy BHUAY MOPOXHI MOTYT COIEPXATb BKJIOYEHMS KPYIHO3ED-
HHCTOTO IeCKa WIM TIbKH, JpyIhe — JHILUb BeckMa He3HAYHTENhHOe
KONM4YecTBO KapOoHaToB M OOJNANAIOT TIOHMDKEHHOM ITOPHMCTOCTHIO.
TTono6HEle MOpoaH OOBIMHO OTHOCATCH K JECCOBUIHBIM.

Bonee xoHKpeTHOe ompeneieHue npemioxuwi B.B. IMonos (1960).
Tlo ero MHeHMIO, JNECCOBMOHBIC MOPOOLI 3TO JECCOBbIE ITOPOMEI,
comepxaime MeHee 50% xpymHombureBathix yacTull (0,05—0,01 mm).

C.C. Moposos (1964) npemnoxmwn [OeTATHHYIO KiacCHDHUKAIIO
JI€CCOBHIHBIX TIOPOX, BHIACAMB CPeNH HHX JECCOBHAHBIE IIECOK, CY-
mech, CYTIWMHOK M THWHH pasHoil mucnepcHocT. IlonoOHeni Xe
nogxon ucnonb3opan b.MP. lanaifl npu BhifeNeHUH J1ECCOBHAHEIX IIO-
ponl, TOApa3Ne/eHHBIX MM Ha JIECCOBMIMLIC CYIJIMHKM JIeTKde, Cpel-
HHe M TAXeAHe W JNEcCOBUNHHIC IMHMHEL. B IenoM néccoBHIHEIE
CYIIMHKH XapaKTepH3yIOTCH TaKMM COJepXAHHEM pajIMYHEIX ¢(pak-
it 0,1—0,01 MM — 28—60%; Menee 0,005 mm — 30—60 M MeHee
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0,002 MM — 24—48%. [Ina nécCOBMOHEIX TIIMH CONEPXAHHE COOT-
BETCTBeHHO cocTaBnseT Oonbiue 28, 60 u 48%.

IMpemnoxeHsl U Opyrde JIMTONOTHYECKHE OIpeficfiCHUA, OCHO-
BaHHRIe Ha HCITONBL3OBAHMM psafa tpu3nakoB. Hanpumep, y H.B. Bo-
nsHuka (1989) k €ccOBMAHBIM OTHOCATCH TPYHTHI JIECCOBOro 00-
MHMKa (32 MCKIIOYeHHeM JiéccoB M néccomonobueix). M.II. JIniceHko
(1978) mnoponmmi, cxomHEle ¢ J€cCOM M He oOJanaollMe B ITOJIHOM
obreMe ero NpU3HAKAMH, Ha3bBal JIECCOBHUIHBIMM, CYMTas, YTO OHH
pacripocTpaHeHh Oojlee NIMPOKO M HAMHOIO pasHoolpasHee Nécca IO
€OcTaBy, OOMMKY M CBO¥CTBaM.

Huocenepro-2eonoeuteckoe onpedenenue. B 31y rpymiy HaMy BKJIO-
YeHBI OIpENe/icHUS, B KOTOPHIX (UTYDHPYeT IIPOCANOYHOCTb KakK
CBOMCTBO, XapaKTepHOe WM OTCYTCTBYIOLUEE V JECCOBBIX ITOPOI.

OmHuM U3 HepBBIX MONOOHKIN NMoAxon McIonb3opan euie B 1933 r.
P.A. Toxaps. He ynorpeGnas tepmunn “nécc”, “néccopble nmopommi”,
OH BBUICAMWI JECCOBHIHEIE TPYHTH B CAMOCTOSTENBHYIO TPYIIIy,
KoTopass BKIIOYANAa B ceOs TPyHTH, HMMeIOlMe MAaKpOCTPYKTYPY H
TepHIole YCTOMYMBOCTL IIpH 3aMadWMBaHUM I10J] HArpy3Koil Hesa-
BUCHMO oT crniocoba ux obpasosaums (JlapuMonos M np., 1959; Kpu-
rep, 1984).

Bonee omnpenelieHHO O IMOHATHY ‘“JIECCOBHAHHE ITOpONHI” ITHCA,
KaK yXe orMmedanoch paxee, I'A. MasmsiHor (1958). C ero Touxkm
3peHNs, JECCOBUOHBIMM TIOpPONaMM Ha3bBalIOTCH Te O00pazoBaHui,
KOTOpbie 110 TPaHyIOMETPHIECKOMY COCTaBY M L(BeTY aHAIOTMYHEI HIH
6mu3ku x néccy M obnagaroT XoTa Obl He3HAUUTENLHOM MAaKpOIo-
PHMCTOCTBIO MM 00pa3yloT BepTMKANIbHBIE OTAENLHOCTH. JI8ccoBM-
Hbie TIOPOIKl B 3aBUCHMOCTH OT MX TeHe3Wca MOTYT ORITL Ipoca-
JOYHBIMH HUTH HeITPOCAIOYHBIMH.

B pabore E.M. Cepreesa ¢ coasropamu (Ceprees u mp., 1982)
K JIECCOBHAHBIM INOpOAM IIpeanaracTCcad OTHOCHTEL T€ DPA3HOBHIHOC-
TH JIECCOBRIX OO, KOTOphle He NONANAIOT IO OIpecicHUe Jécca.

P.C. 3uanrupos u B.C. BuikoBa (1984) manu Hamubonee deTkoe
onpeneneHie paccMaTpyBaeMoro moHATHA. C MX TOuKM 3peHHd, “néc-
COBHOHEIC TPYHTHl, OOBLIYHO HEONHOPONHEIC (C BKJIOYEHHMSAMH, JIMH-
3aMHM TIeCYaHOTO M KPYITHOOGIOMOYHOIO MaTepHana), CIOMCThle, HU3-
KoropucThle (MeHee 42—41%, TOHKOMAKpPOIIOPHCTHIE), 4acTO BiaX-
Hele (W > Wng), Henpocadounsvie, AubO npoAeAsIom He3HAXUMEAbHYIO
npocado¥rocmv npu 0onoAxumenshbx Haepy3Kax (xypcus Moi. — B.T).
Ony uMeroT pasHoOOpasHble ToOHA OKPAacKH M HEONHOPONHEI IIO
COIEPXAHUIO BOIHO-PACTBOPHMEIX COJIei, JIETKO PasMLIBAIOTCH, MO-
IyT TIPOSBIATH IUIBIBYHHOCTb, IDIOXO OTHAIOT Bopy (ciabo mpeHUpY-
1orca)” (c. 15).

B mocnenHeit cBomke mo JECCOBBIM TIOpPOAaM IIPMBOIUTCH Clendy-
oulee onpegencHue: “JléccopumHbiil rpyHT (Topoma) obmamaer cie-
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LOYIOLIMMM KPUTEPUSIMM: 1) omcymcmeuem npocadodhux ceolicms TIpu
3aMayuMBaHMM; 2) Golee Bhicokol ruapodwibHOCThIO (W, 2 2,6%);
3) IpeUMy1LIeCTBEHHO 36PHHCTO-arperaTMBHON M arperaruBHON CTPYK-
Typoii, obycloBIMBalollel bolee IpodHble CTPYKTYpHRIe cBA3u” (JI€c-
COBHI¢ NOPOIHL.., 1986, c. 161).

HenpocagoyHocTs sIBNfeTCH THIIMYHLIM CBOMCTBOM paccMaTpuBae-
MBIX 1opon ¥ Yy A.B. Mumuepsuta. Ox mmuer: “K néccoBHIHBIM
nopoiaM CJeNyeT OTHECTH HEenpocadourbie Pa3sHOBHAHOCTH AECCOBBIX
obpa3oBaHMif, KOTOphie IIO CYIIECTBY OTHOCATCS K KIaccy IOpox
2aunucmbix” (xkypcuB Moit. — B.T.) (MunepBuH, 1984, c. 23).

TakuMm o6pasoM, ¥ B JaHHOM Cjiydae Mbl HMEEM CHTYAIHIO,
AHAIOTHYHYIO paHee PAaCCMOTPEHHBIM. Jaxe Ipu MHXEeHePHO-TeOoJo-
TMYECKOM ITOOXONle, B CNydae, KOIJa KPUTCPHH BhILEJICHHUA NECCOBHA-~
HEIX TTopon 6onee ONHOTHUIHEI, HeT 4eTKOCTH B OINpelcicHHHM comep-
XaHMsA TepMHHA “N€ccoBble MOpOani”.

NNéccononobHasgs mopopga OTOT pedKo YIOTpeONRAeMEIA
TepMUH TakKKe MCIIONb3yeTcsl B pasHEIX cMuicnax. B.®. Kpaes u
H.K. Ilocrak (1984) mpumeHWM ero IPakTHYeCKH B Iajeoreorpa-
¢ddeckoM cMeicie. JI€cconomobHble MOPOALI B MX ITOHMMAHNHU (dop-
MMpPOBIMChH B COCTaBe JECCOBOM ¢opMalluM B CyOKpHOKCepoTHYeC-
KyI0 KmMatideckyio nondasy. OHM momoOHH aéccy, HO He JOCTH-
FalOT €ro “ONTUMAILHEIX JIMTONOTMYECKWX KOHMMIMIAL: Oollee BEI-
BeTpelinle, OoJjiee IIIMHMCTHIE, Dollee MNOTHHE. B uX dopMupoBaHUHN
Hapsaay C SOJOBEIMM IIpOLECCaMM CYIIECTBCHHYIO pOJb HIPanH H
nporiecchl IEIOBHANLHOTO IepeoTioXeHus Matepuana”. H.B. Boma-
HHK (1989) otHec x néccomonobHEM néccoBhblie TPYHTHI B BOJOHACHI-
LIEHHOM cocTofHMu. B Mosorpagpmm “Jiéccosme mopomst CCCP”
(1986) k néccomomOGHEIM TpyHTaM (IIOpOJaM) OTHECEHBI MepIIhie
NBUIEBAThIe 0Dpa3’0BAHMA, IPOSBIAIONINE TEPMOIIPOCATKH B pPe3yilb-
TAT¢ OTTAUBAHUA.

Jécc nmerpapmpupoBaHHBKBIi [log HIM NOYTH Bce TIOHH-
MaloT ITopony, MopdonormueckKd OMM3KYI0 K JEccy, MOTepsABLIEMY
CIIOCOOHOCTD K TIPOcafike B pelyibTaTe YBJIAXHEHWS U JOTIONHUTEIb-
Horo yIuioTHeHHs (JIéccosbie moponH..., 1986).

JIécc BupmpousMeHeHHuit. [lo B.B. Momosy, X Hemy
OTHOCHTCS JerpagypOBAHHLIN Jécc.

JIéccoun 3OTa pa3sHOBHUIHOCTG JECCOBRIX IMOPOA BhidejeHA
B.A. TlonmauuneM u K.H. Konoboseim (1984). B ero coctase uactu-
bl pasMepoM 0,10—0,005 MM cocTasnsioT Bonee 80%; B uX cocTa-
Be bonee 40% xpynmHomkuteBarbix yacTuil (pasmepoM 0,05—0,01 mm).
IMopucTocTs H3MeHseTca or 45 mo 60%. Jiéccomn sBndgercs cpemue-
MpOCaNoYHOoM Toponoit (puc. 14).

JJécconuT1 OH Takxe BhgedeH B pabore B.A. IMomsuuna u
K.H. KonoboBa u npencrasnser cpene- 4 c1abonpocaqoyHyio opo-
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ay, comepxaiuyio Gonmee 50% uactun pasmepom 0,10—0,005 MM wu
bonee 25% kpynmHoIbUIEBAaTHIX YacTvll. ITo cocraBy cpes Né€ccoamToB
BHIIENAIOTCH CyMecdaHble, CYIIMHUCTHE ¥ DIMHUCTHE (pwic. 14).

ITpuBeneHHBEDT 0630p CBUICTEILCTBYET, YIO B MHXEHEPHOH Treo-
JIOTHYECKOW JIUTepaType MCHOL3YeTCS CeMb IpPOM3BONHBIX OT CJIOBa
“nécc”. Kaxmag M3 HUX, TaK Xe KaK M caM TepMHMH “nécc”,
MMeeT B COBPEMeHHOH JHUTEPaTYpe HECKONLKO CMEICIOBHIX 3HAYeHMIA.
B nocnemHMe roibl HpOCIeXWBAaeTCHd JOCTATOYHO 4YeTKAs TeHIeHIINA
oNnpeleNsTb CcolepXaHWe TepMHHA “JI€cC” M ero INPOM3BOTHBIX C
y4eTOM He TOJBKO COCTaBa M JPYIrHUX JHTONOTHYECKHX OCobeHHOC-
Tel S3THX HOPOA, HO M IpOCalOoYHOCTH Kak CIHeLU(PHYECKOro MX
CBOWCTBA.

M3 Bcex paccMOTPEHHBIX BHIIIE IO3MIUH 7 HHXeHEPHO-TeO-
JOTMYecKUX paboT HaubonblMi MHTepec, MPeACTABISIOT MaJON3BeCT-
Hule paspaborku B.A. ITonsuuna u K.H. Kono6osa. Mx vicnoib3osa-
HME NMO3BOMWIO OBl MIPUNATh CYIIECTBEHHO DOJLIIYIO ONpeeIeHHOCTD
TEPMHHOJIOTHH, MCIONb3yeMOH HHXeHepaMu-reoioraMu. MMeHHO u3
910N paboThl cCiemyeT, YTO JéccoBble HOpOAbI — 39TO HOPOAHI,
obiamaloliyie MPOCANOYHBIMU CBOMCTBAMM, a HEJIECCOBbIE 3TMM CBOJM-
CTBOM He oOnagator (pwic. 14).

OmHako B 3THX TIPEVIOKEHUAX €CTh M HeOonpelelieHHbIE NO3M-
1ITMM, B YaCTHOCTM Kad4eCTBeHHAas OIEHKA BeJHYMHE! HPOCanoYHOCTH
NECCOBHIX TIOPOJ, OTCYTCTBME CBS3M €€ BENUYMHEL C JefiCTBYIOILMM
JaBieHMeM (IPVIPOOHEIM MM JOIONHUTENbHEM). KpoMe Toro, B
CBOMX NPELTOXEHIAX aBTOPhl OTKA3AMKCh OT ILHMPOKO YIOTpebnaeMo-
ro TepMHHa ‘“1€cCOBUIHBIE MOPONRHI” .

Haum npennoxenns (Tpopmmos, 1992) x onpenenenmio “nécc”
H ero npom3BomHbiX. K .aéccoeum nopodam B WVIHXKeHepHO-TeolorH-
YeCKOM OTHOLICHMH clieyeT OTHOCHTh KOHTHMHEHTATbHBIE NBLIEBATO-
IIHHKCTEe 0Opa3’oBaHMA pasMMYHOro I'eHesMca, colepxalve Oonee
50% mureBaThIX yacTal (0,05—0,005 MM) M0 JaHHBEIM I'paHYJIOMETPU -
YEeCKOTO aHamm3a W NposeAAlowue npu 3amMaysueéanuu npocacoynbie
ceoiicmea (OTHOCHTENbHAs NpocalovyHOCTs Oonslle Man pasHa 0,01)
npy NpHpONHOM IAaRIEHUH WIM JONONHUTENLHEIX Harpy3kax. ITei-
NEeBaTO-TAMHUCTLIE TPYHTRI, comepxalnue 6onee 50% nnuleBaTHIX 4Yac-
THI, HO He o0Janalolme CBOMCTBOM IIPOCANOYHOCTH, CIEeOyeT OTHO-
CHTh K KaTeropuMy DIIUHWCTHIX; U1 OTpaXeHus crielmdHKH cOCTaBa
HX 1eecooDpasHO Ha3LIBATh 2AUHUCMIBIMU NblieGambiMi, VUIU aéc-
conodobnbimu. TTpy TakoM MONXOMAE 3TOT TSPMUH MOXHO MCHOIL30BATh
M Ul HaUMEHOBaHMS MEP3IbIX NbLIEBATHIX OOpa3OBaHUM, KaK 3TO
npenaranocs B MoHorpagpum “Jléccosnie mopomni CCCP” (1986),
MOCKOJIEKY K JIECCOBBIM OHHM HEe OTHOCATCH.

JIéccoBble NOPOAH BKMIOYAIOT TONLKO NECCHl M JIECCOBUIHBIC
nopofsi (rpyHTHI). Jlécco: TIPEACTABASIIOT cOOOM KOHTHHEHTAILHBIE
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MEUIEBATO-TIMHKCTRIE 00pa3oBaHuA pPAXIMYHOro Te€HEe3uca, comepXa-
ume Gonee 50% TBLIEBATHIX YaCTHI IO JAHHBIM TPAHYIOMETPHYEC-
KOTO aHANM3a M Npossasiowie npocadounbie csolicmsa (npu 3ama-
wusanuu) npu Oelicmsuu npupoonoeo dasrenusi. B oDimuMe OT HMX
RE€CCOBUOHBIE NOPOOH NPOSBARIOM NPOCACOUHBIE CEOUCMBA NpU 3AMAYU-
BAHUU MOAKO NOO Oelicmauem OONOAHUMENLHBIX HAZPY30K.

M nécchl, ¥ N€ccoBUOHEIE TIOPOOH MOIYT B ClIydae HeobXooMMOC-
TH TONPA3AENAThCA MO pasHBIM Npu3HakaM. B uacTHoctH, ¢ wMc-
nonb3oBaHueM Kinaccuduxkammu CHull oHuM Moryr moppasmendrses
Ha TPaHyJIOMETPUYECKME PAsSHOBUAHOCTH (CyHecyaHhie, CYIJIMHUCTHIE,
DIMHKCTHIE), KAK M TJIHHACTHE TPYHTH. VX MoXHo noppasmensaTb
M0 BEJMYMHE OTHOCHTENLHOH IIPOCaNOYHOCTH, CTENICHN 3aCONeHHOCTH
WIH JpYroMy BaXHOMY, HCXOId M3 HeIM HCCleoBaHUs, TI0KA3ATEIIO.

TepMuH “merpamupoBaHHEI J6cc” TakKe HaXOOUT CBOE MECTO
B mpelaraeMo#l cucreMe. Jezpaduposanumiti aécc — 310 nécc, Tpo-
CaloYHLIE CBOMCTBA KOTOPOIO PEaNn3oBaHEl B pe3yAbTaTe YBIAaXHe-
HHUA 1104 cOOCTBEHHEIM BecoM ToM. B momamnmonieM GONBIIMHCT-
Be CJIy4aeB JIECC TIpM 9TOM INpeBpalliacTcad B JIECCONMONOOHYIO IOpo-
Iy, OOHAaKO B psiie cAy4acB OH MoxXeT TpanchopMHpOBaTECH B
JNIECCOBHAHYIO Mopoay. B nepBoM cirydac cieayeT LIt OQHO3HaYHOCTH
WCIOIB30BATh CIOBOCOYETAHHE “‘NerpaldpOBaHHEIN Nécc — Néccolo-
nobHasa 1opoga”, Bo BTOpoM — “AerpamHdpoBaHHEIN JiEcc — AECCOBH-
Haf Tiopoja”.

B 3akmoueHWe OTMETHM, YTO TIpEAJIOXeHHAs CHUCTEMa TIOHATHH
TepMHHA “Niécc” M ero IpPOM3BOOHEIX fABIAercd Oosee YeTKOM IO
CPaBHEHHIO ¢ cyulectBylolleif. OHa TMO3BOMSET ONHO3HAYHO 0B60OCOo-
6HTH NECCOBBIE TIOPOOEI OT OCTANBHHIX KATETOPHMH IHCIIEPCHBIX TPYH-
TOB II0 HAIMYMIO TIPOCANOYHOCTH KaK BaXKHEMNIIEro CBOMCTBA, OX-
HO3ZHAYHO PA3fCIMTh JECCH M JECCOBMIOHBIC TOPOJHL.



Thasa 2

TEHETUYECKUE TUIIH
TIPOCAIOYHOCTH
JTECCOBBIX TTOPO[

2.1

O0mue nOJNOKEHHS BONPOCA O reHesuce
NPOCAZOYHOCTH JECCOBBIX NOPOX

IlocranoBka M ucropus Bompoca. PopmupoBanue IIpOCANOYHOC-
TM — reonoruyeckuii mpopecc. OH IIPOTEKAeT HEOOUHAKOBO B pa3-
HBIX TE€OJOrMYeCKHX YCIOBHAX M ODS3aTENLHO BKIIOYAET HECKOJBLKO
3TanoB. 1) HAKOIUIEHUS 3J€MEHTapHOro clof MbUIEBATOrO OCANKa
(B pasHBIX KJIMMaTHYECKMX OOCTAaHOBKAX ¥ IO BIMAHHEM Pa3HbIX
reHeTHYecKMX akTopoB); 2) mnpeobpa3zoBaHHMA ocaflka 3TOrO C.10%
B XOf¢ paHHero cybaspaibHOTO JuareHesa B ITIPOCAJOYHYIO (a) Wi
HempocagouHylo (6) mopomy; 3) ITOCHEHOBATENHLHOrO HAKOIUIEHUH
NIPOCAJOYHBIX IOPOA HAaNeTaloUMX APYT Ha [pyra 3JeMeHTapHBIX
cnoeB M 00pasoBaHMe TONIUM TIPOCANOYHBIX JNECCOBRIX Iopon (a)
WI¥ HAKOIUVIEHMS TOJILM HENPOCANOYHEIX TOPOA M MX HJadbHEHlIero
npeobpa3oBaHUs B Cy0a3paNbHBIX YCIOBUSX B IIPOCANOYHKHE B XOHE
TIPOTPECCUBHOTO YJIM DETPECCUBHOrO (TMIEPreHHLIE M3MEHEHWSA) JM-
ToreHe3a (0), MHRIX TIPUPONHHIX (B) M TeXHOTeHHHIX (T) MPOLECCOB,
4) XOHCepBallUM TIPOCANOYHOCTH M COXPAHEHMS TOMIL TPOCANOYHLIX
JNECCOBBIX IIOPOH B TEYCHUE I'CONOTMYSCKOTO MIH XOTA OBl HCTOpH-
yeckoro BpeMeHH. M3 sToro ciaemyer BbIBOH, YTO IIPOCANOYHOCTHL
NECCOBRIX TIOPOH IO OTHOILEHHIO KO BpeMeHH (POpMMpOBAHMS TOJILL
MOXeT OBITb Pas’HOBPeMEHHO OOpa3oBaBLUEHCSH, T.€. M CHHTEHETHYCC-
KO ¥ SIMIeHeTHYeCKOH B obuereonormueckoM mnoHmMaHun (Tpo-
dumoB, 1980; u mp.).

B ucropu¥ H3y4eHHMS IIPOCANOYHOCTH JECCOBBIX IIOPOJ YETKO
obocobsioTcss aBa HampaBiacHWd. [lepBoe M3 HMX TECHO, HANPAMYIO
cBA3nBacT GOPMMPOBaHUE IIPOCANOYHOCTH C OIPEASHCHHBIMH I10
TeHe3HCY IbUICBATHIMH OTIOXEHUAMH (IIPOCANOYHBIA N€CC — 3070-
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BHI¢ OTJIOXEeHHS, MPOCANOYHLIA N€cC — 3I0BHANbHAd 1opona u T.IL.),
TIpYYEM HEKOTOPHIE CTOPOHHMKM Takoro nomxona, Hanpumep E.M. Cep-
ree (1976) u ppyrue asTopH (Ceprees u Ap., 1989) pacrnpoctpans-
IOT €ro Ha BCKO XW3Hb JECCOBOH TOpPOAEI, HaYWHasd OF €€ OCaaKo-
HaKOIUVIEHUs ¥ NUTHGHKAIMU [0 COBPEMEHHOro coctosHus. Hpy-
rad ocHOBHas rpymma ¥ccnepopareneii (B.[1. Anambes, B.®. Ianait,
H.A1. Jerucos, B.H. Kopobkus, H.. Kpurep, I A. MasnsaHos, A.B. Mu-
HeppuH, B.T. Tpodumos ¥ mp.) ybemurensHo Iokasama, YTo IIpoca-
JOYHBIMH MOTYT ORITH OTJOXeHHUA pasHOTro reHe3lca. YUYWTHIBad TaKHe
TnyboKue padiuus B 310l chepe, chopMypyeM cBoe NOHMMAHHKE
CONEPXAHNSA TIOHATUM “TeHe3uc NECCOBHIX MOPOA” ¥ “reHe3uc mpoca-
IIOYHOCTH NECCOBBIX Mopox”.

Ilon “eenezucom aéccosbix nopod (aéccos)” cnemyeT NMOHUMAaTh, KaK
370 MPUHATO B I'S€OJOTMYECKON TEOpHHM M NpaKTUKe, criocob ¢op-
MHPOBaHWA TIbUIEBAThIX (JAECCOBHIX) OTHOXeHHMH (M obpazoBaHMIA,
HalpuMep, 3MIOBHANLHEIX), B TIEPBYIO OYepeAb OIpeleiasieMBIi CIO-
cobOM HAKOIUIEHHSI NMepPBOHAaYaAbHOTO MNBEIEBAaTOTO
ocapnxa. “Tenesuc npocadounocmu aéccogbix nopod (néccog)” — 3To
criocob ¢GopMHpOBaHMA TIPOCafOYHOCTH TMOpPOH B Xoje
TIPOTPECCHBHOTO WM DperpeccHBHOTO JMTOreHe3za. Ileppoe M3 3THX
NMOHATUIT ABNSeTCA ODIIETeONOrHYecKMM, BTOPOE — CIICIMANBLHBIM,
cyrybo mkeHepHo-reonorndeckum (Tpodumos, 1990, 1997).

I'eHesuc AE€cCOBRIX MOpPOH MoOXeT ORITH pazmMyHeM. Ceifyac 3TO
obenpusHado. Yallle Bcero 3TU TIOpOOHl IIPEICTABICHLI 30J0BBIMM,
MPOMIOBHANBHBIMH ¥ [CIOBHATHHEIMH THUNAMM OTIOXeHMit. Kpome
TOrO, 3T0 MOryT OBITH 3MOBMATbHBIE 0Opa3oBaHMd, chopMHpPOBaB-
IMecd Ha PAaxMMYHBEIX TIO BO3pacTy, TEHE3UCYy M COCTaBy OTIOXKe-
HusA. BeIICHeHHe reHesuca NECCOBBIX IIOPOH — 3anadya obu(ereooru-
yeckas. Ee pellaloT He TONBKO HHXCHEDPH-TEONOrHM, HO M TEOJOrH,
reoMopdONIory.

Ecimu néccoBrle oTnOXeHUS (OCaKM ¥ MOPOABI) pasHOIO TeHe3u-
ca, 3aHHMMAIOLMe DPasHOe TEOMOP(MONIOTHYECKOS MONOXKeHHe, MpHoD-
peTaloT OJHO ¥ TO Xe cnenudmyeckoe CBOWCTBO — IIPOCafOYHOCTD,
TO €CTECTBEeHHO BO3ZHMKAeT BOIIPOC: KAKOB Xe IpoHecc (IIpOHECCHI),
myTs (myrH) $opMHMpoBaHHA 3Toro cpoiictBa? OOWHAKOB JIM OH MIH
padnfdeH B IE€ONOTMYECKOM M (DM3MKO-MeXaHMYECKOM IUIaHe Yy OT-
JNOXeHMIA pasHOTo reHesuca?

OmHHUM U3 TEPBHIX TIPEANIPHHSAN TOIBITKY PELUHTbh 3TOT BOIIPOC
H.A. Jenuco (1940—1956). B cBoux paGoTax OH BRICKa3an THIIO-
Te3y M, HUCXONS W3 Hee, codman Jormko-rpadpudeckue mMomenu do-
PMMpPOBaHHs NMPOCaNOYHOCTH JNECCOBHIX IOPOI 30J0BOI0, AETIOBHATb-
HOTO, NpPONIOBHANBHOIO ¥ AalOBHANBHOIO TeHe3uca. BaxkHo mon-
9epPKHYTb, YTO B IepBBIX Tpex cayvagx H.A. leHmcoB paccMaTpuBan
GopMHpoBaHKe NMPOCANOYHOCTH B XOIE OCANKOHAKOIUIEHMS M paHHe-
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JUaTeHETHYECKUX TNpeoOpa3oBaHH# 30J0BOTO, AeniOBHANBHOrO, Mpo-
JIOBUANBHOI'O OCalKa, T.. B XOJ¢ NPOTPECCHBHOMO JIMTOTEHE3a Ha
srare mnpeobpasoBaHMa ocalka B cnabo yBraXHEHHYIO IpoCamoy-
HYI0O Nopody. AHATHU3NAPYd Xe MpollecC NMPUMEHHTCILHO K alOBH-
anbHBIM omioxeHusaM, H.S. denncoB obcyxpan npeobpasoBaHHe yxe
copMHpPOBaBILECA CHIBHO YRIaXHeHHON nopomwl B ciabo yBnax-
HEHHYIO IIPOCaNOYHyI0 NOopoay.

Ecmn ucxomuTe M3 copgepXaHMS paHee NPHBEACHHOIO IIOHATHA
“reHe3NC TPOCANOYHOCTH JECCOBBIX TOpOJ”, NeTKo NPHIATH K BLIBO-
oy, yro H.5. JleHucoB rumoreTH4eckM paccMaTpupal NPHHIMIIHAD-
HO pa’MyHble TYTH GOpPMHMpPOBAHHMA IPOCATOYHOCTH Y ITHUIEBATHIX
OTJIOXKEeHMII pasHoro reHeduca. Ilpu stom cam H.A. [leHucos He
Ha3BBal MX (MIYTH) ¥ He MCNOMb30BAJI NOHATHe “TEHE3NC Ipocanoy-
HOCTHU JECCOBRIX nopon”.

MMoaxe 6bumM TpepyioxeHH HoBHe runoTesnl (A.M. BoponmuH,
A.A. Konobanos, A.B. Munepsn, E.M. Cepreep ¥ Ip.), B KOTO-
PEIX (POPMYIMPOBATUCH (MIOCTYTHPOBATUCH) HHEE 0YTH GopMHpo-
BaHHA MNPOCANOYHOCTH JECCOBRIX Iopop. [loyt BO BCceX HHX pac-
cMaTpHBaJIcd TIpoluecc (MyTh) peobpazoBaHMA HenpOCaloYyHON Nopo-
Jbl B NMOPOAY NPOCanoHyIo.

AHalM3 BceX 3THUX THIIOTE3, a TAKXKE TNMOABMBLIMXCH 3KCNEepUMEH-
TATPHEIX JAHHBIX MOKA3al, YTO II0 CBOEMY TeHe3uCy NpOoCcaloyHOCTh
JECCOBBIX TIOpOH MOXeT ObiThb NMPUHIMIIMANLHO paviMuHa. [lepewii
ee mun bopMMpDYyeTCS Y OTJIOXEHMI! pasHOIO reHe3HCa HEIIOCPEACT-
BeHHO B XOfe¢ HAKOIUIEHMS M DaHHero cybaspa/llbHOTO IHareHesa
3JleMEHTapHBIX CJIOEB M TOMI ITHUIEBATHIX OC4NKOB B apMAHLIX YyC-
JIOBUSX. Bmopotl zenemuueckuii mun npocadouHocm¥é CBSi3aH C IIDH-
obpereRMeM NECCOBHIMM TIOPOJAMHM 3TOrO CBOHCTPA yXe IIOCTe 3a-
BepIUcHHMSI OCaIKOHAKOIJIEHUA ¥ TIpeBpalleHHMsA IHLIEBATOIO OcaiKa
TIEPBOHAYANBHO B HENPOCANOYHYI0 ITIOpoJy, B XO~e IalbHeimliero
Pa3BUTHSA IIPOTPECCHBHOIO WIM PETPecCHBHOIO JIMTOreHesa, Ipeobpa-
30BaHUA TOMU SIMKPHOICHHHIX IIOPOJ B CNeIHUPUYECKMX YCIOBHAX
WIH Tioj BINAHHUEM TEXHOTeHHBIX IipoueccoB. [lepBelii M3 3THX
THIIOB — TPOCaflGYHOCTb KaK cuHeeHemuueckoe CBOWCTBO, BTOpOH —
MpOCafiouHOCTh KaK InuzeHemuueckoe CBOMCTBO JECCOBBIX IIOPOX
(Tpodumos, 1980). INoske cTamu wMCNoNL30BaTH TEPMHMHHI  ‘“cunee-
Hemuueckas npocadounocmv” W “Onueenemuuecka# npocadounocms”
JIECCOBBIX IIOpOL.

C 3TUMM TNpeINOXeHUAMH COIMIAaCWINCH MHOIME€ HCCIeROBATENH
(Tanait, 1985; I'pynroBenenwe, 1983; Kopobxkuu, 1989, MamnaHos,
1989; u gp.), TepMMHEL Bouud B nurteparypy. Omnako H.H. Kpurep,
BHICTYnad KaKk OGHMUMATLHELA OIMOHeHT Ha 3alliMTe JOKTOPCKOM
muccepraiyy H.B. BongHuka, nocTaBul Mol coMHEHHE BO3MOXHOCTD
bOPMHpOBAHHSA CHHTEHEeTHYECKOM NPOCAnOYHOCTH, XOTH B OCHOB-
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HBX ero mybmMkaluax Takoro oTpuuaHus He 6wuto. H.M. Kpurep
(1989) mmcan o6 adeMepHOCTH TIPOCANOYHOCTH KaK CBOMcTBa, ©
COOTBETCTBMM €€ BEIWYMHBI TEPMOBJIAKHOCTHHIM YCIOBHSM TIPHpPOJ-
Ho¥M obcTtaHOBKM (reorpadpmyeckoii cpednl), ¥ AMIUb B OOHOH U3 pa-
6ot (Teaucax), paccMaTpuBasi TIPOMCXOXIEHHME IIPOCANOYHBIX CBOMCTB
né€cca ¥ NECCOBHIOHBIX TIOPOH, OTMETHN, YTO TIPOCANOYHOCTbL “CHIBHO
3aBMCHMT OT TNPUPOXHOTO JaBIEHWA M TIOSTOMY Bceriga ABIFETCH
nocmezenemuyeckum (KypcuB Moit. — B.T) cBoiicTBOM TOMLM (TIOpPOABI
B TOomue)”.

Taxasg cHTyallHs 3acTaBUNIa Hac BEpHYTHCH X oOCyXIeHMIO, Ka3a-
jock OBl, pellieHHoro Bompoca. [Ipu sToM ObUIO CRenaHo mBa 3aMe-
4yaHMA: 1) TepMHHONOrHA B n1060i obnacT¥ 3HaHMA — Belllb AOCTA-
TOYHO YCNOBHad, HO Tpebyiouias 4YeTKOro OMNpelesieHUs CONEpPXAHUA
Kaxzgoro NoHsATHA; 2) B mpuBeacHHoN uutare H.W. Kpurepa, mo
CYIUeCTBY, “3amalorca” JBa COBEPIUEHHO PAavIMYHBIX, HO OYEHb TOH-
KMX BOIpoca — O 2exe3uce npocadounocmu Kax CcrenudHIecKoro
CBONMCTBA JECCOBHIX TIOPOJ Y O 2eHe3uce BeqUulHbl nPOCadouHoCmis STHX
nopoa (Tpodumos, 1997).

Ha mepBBIif B3rI90 3TO MOXET TI0KA3aThCA TapaNokcadbHeM. Ho
Takas TOCTAaHOBKa BOIpOCa IIpaBOMEpHa, M TI03Xe MBI MOKaXeM 3TO.
Tyt xe momuepkHem, yto H.W. Kpurep ucnosnb3oBal B OTHOLUEHHM
MPOCAOYHOCTH TEPMMH “IIOCITEHETHYECKOe” CBOMCTBO, HE SABILIO-
UHcS aHAIOTOM “3IHMTeHETHYECKOro” cBoIiCTBA.

Tak 9TO Xe NOHMUMaeTCA TOX CHHTEHE30M, CHHICHETHMYECKMM H
SMATEHETHYECKUM B CMEXHBIX TEOJOrMYECKMX HayKaX, M TIpeXnIe
BCErO B JIMTONOTMM M KPUOTHUTOJNOTH|", Il 3TH TEPMHMHBI MCIIONb3Y-
10TC Haubonee IIMpoko?

[IpexcraBnenns © CHET€HE3e B CMEXHBIX TeOJOTHYSCKHX HAYKAX.
CuHreHe 3 (OT IPEYECKOro Syn — BMeCTE M genetos — poXAeH-
HBIA) TIOHUMaeTCs McclefoBaTensiMi No-pasHoMy. B muronormveckoit
JIUTepaType B 3TOM IUIaHe 0DOCOONMIOTCS TPH MOAXoAa.

Ilepsi m3 Hux Hambonee crporo cdopMynupoBaH B pabortax
A.E. ®epcmana (I'eonormyeckuii cnosapb, 1978) m M.C. IIsenosa
(1958), coraacHO XOTOpPHIM CHHTIeHe3 TpencraBnseT coboli mpoecc
obpasoBaHusd MHMHEpPAIOB WIH HHEIX OCOOEHHOCTEN OXHOBPEMEHHO M
COBMECTHO ¢ ob6pa3oBaHMeM OcamKa.

Bmopoii nonmxon ceasaH ¢ umeHamu JI.B. [lycroBamosa (1941) m
JLB. Pyxuna (1969). [lepBblii M3 HUX CHHIeHEe30M HashBal CTANMIO
nmpeobpasoBakis ocagka B OcajouHyl0 mopony. B uacTHoctH, MM
HarmcaHo TaK: “Cragus GopMHUpPOBAHN ocalovHOM Mopons! (paHHETO
IuareHesa HJIM CHHICHE3a) XapaKTepu3yeTcH B3aMMONCHCTBUEM CO-
CTaBHBIX YacTeil ocamka Mexny coboif M ¢ oKpyXawueid ux cpenoi,
CTpeMAIIMXCA K YCTAaHOBIECHUWIO MeXay HUMH paBHobecus” (Ilycroma-
JoB, 1941, c. 386).
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JLB. Pyxun (1969) Brimens1 cHHTE3 KakK ocobyio ctamuio B dop-
MHMpOBAaHMHN OCaIOYHBIX IIOPOH, CJEAYIOLIYI0 3a cTamued obpa3oBa-
HHMA ocafka M IIpeAUIECTBYIOIIYIO CTaAUM IuarcHesa. SBneHus cuH-
reHe3a TIPOMCXOAAT “B caMoil BepXHel 4YacTM ocaika.. MOILHOCTL
30HH CHHITHE3a, XapaKTepu3ylowascs 4alle BCero OKHCTHTEIbHOH
WIH HeWUTpanbHOH cpefoi, He IpeBocXomuT obmryHo 10—15 cM™!
(c. 290). OuareHes xe, no JI.B. PyxuHy, oxBaThBaeT He TOHKMH IIO-
BEPXHOCTHHIN CJIoM yXke chopMMpOBABILETOCH OCANKA, 8 BCIO TOJIIY
ocafka.

Tpemuii mopxon mnpociexuBaeTcs B paborax H.B. Baccoesuua,
H.M. Crpaxosa u H.B. Jlorpunenxo. [locnemuue cunreHes cuutaror
TepMMHOM cBobGomgHoro mosnb3oBaHus. H.B. Baccoesuu comepXaHue
3TOro TepMHHAa TaKXe IOHMMAaN IUMPOKO — KakK TMpPOIECCHl, IIpO-
TeKalollve OTHOBPEMEHHO ¢ 00pa3oBaHHeM MHHEDANOB, NOPOH, CKOII-
JICHHIEM TIOJNE3HHIX HCKOIAEMBIX.

TMouatus “cuHreHe3”, “CHMHIreHeTHYECKHIT” LIHPOKO MCIIOAb3YIOTCH
¥ B KpHOJIHTOJOIMM, reokpuonoruu. B pabore A.M. Tlomoa c
coapropamu (1985) mokasaHo, YTO CHHTEHE3 B KPHOIHUTOJIOTHYECKOM
IUTaHe TOHMMAeTcH KAK IIpoMep3aHyie, COIYTCTBYIOWEE THTHHUKALY
MO Mepe HAKOIUIeHMsl Ocajka, a CHHICHETHYeCKOe IIpOMep3aHHe —
KaK JIpoMep3aHMe B XOie OcCaJKOHaKoIUIeHHd. “CHHTe¢HeTHYeCKMI
T KpMOJIMTOTeHe3a [ipearnonaraeT HecTaUMOHApHOCTh 3eMHOM Io-
BePXHOCTH (TIOCTETICHHOE TIOBLILLEHUE €€ B Pe3yabTaTe OCaIKOHAKOII-
JAeHUSA OCaKOB).

Ilpn dopMHMpOBaHUH CHHTEHETHYECKHUX BEYHOMEPSJIEIX TONIL OC-
HOBaHHE JEATENBHOTO CIOA B TMpOliecCe HAKOIUIEHHS OCANKOB Iie-
PeXOIUT B BEYHOMEpIIoe COCTOSIHME, HapallMBasd TakuM oO0pa3oM
BeYHOMep3ny1lo Tomuly. IlostoMy moboll BepxHHMH ClOH CBEXEOTNO-
XEHHOIO Ocalka Hho Mepe e20 noepebenus HOBLIMU CAOAMU 0CadKa
RO npowecmeuu HeKOmopozo spemenyu CTaHeT BedHoMep3nbM... CHHTe-
HeTHYecKoe TIpOMeEp3aHHe Bcerha IIPeACTABAAET IIpOLece NMEpBHYHOTO
WIN BeAyllero duazene3a Haxanaugarouics ocadkos (KYpcUB MOH. —
B.T)), aBnserca TnaBHbBIM ¢akTopoM nutUduKamu” (IormosB u mp.,
1985, c. 172 u 174).

HarmmoMHMM TakXe, YTo B BepTHKAILHOM pa3spe3de (pOpMMpYIOIeii-
Cf CHHTeHETHYECKONM MHOIOJICTHEMEP3NOW TOMIM BHIOEAAIOTCA TPH
TopM3oHTa: 1) CE30HHOTO KpHOTeHe3a;, 2) aKTMBHOTO KpHOreHes3a, B
KOTOpOM TIIpeoOpa3oBaHue yxXe MepPIMLIX IIOPOH CBfA3aHO TJIABHBIM
obpazoM ¢ ¢GopMMpPOBAHHEM TMOBTOPHO-XMILHEIX JNBIOB; 3) OTHO-
CHTENLHOW KOHCEpBAlMM KpHoreHe3a (B 3TOM TOpHMIOHTE XapaKTe-
PUCTHKH TIOPOH He OCTAalOTCA COBEPIUEHHO ITOCTOSHHBEIMM, TaK Kak
MIET NePeKPUCTALIMIAIMA TbIa).

1 Jns akBanbHEX 06Gpa3oBaHMi.
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DnureHe3 — 3T0 MNPEXAEe BCETO BMOPU4HbIE “TIPOIECCHI,
Bedylipe K JIOORIM TIOCHEAYIOIMM M3MEHEHHIM ¥ HOBOOOpPa3oBaHM-
M MHHEDANOB W 20pHwX nopod” (kypcuB Mmoil. — B.T) (Teonoru-
YecKMi cioBapb, 1978, c. 439). M3 s3torOo cnemyeT, YTO SIMIeHeTH-
YecKoe SBICHHE BTOPHYHOE, BO3HHUKAIOLIee Iocke o0pa3oBaHMA KAKO-
ro-mbo MUHepana, TOPHOI TOPOAKLI, MECTOPOXAEHHS.

DIUTCHeTHYECK THIT KPHOJMTOICHE3a “IipeinonaraeT OTHOCH-
TEILHYIO CTAalMOHApHOCTb 3eMHOKH IIOBEPXHOCTH MO0 HEHYAALMIO
TIOBEPXHOCTH — CHOC TOPHEIX Mopon. YacTHBIM ClydaeM SIMIe€HETH-
YecKoro THIIa KpHONUTOreHe3a SBIAeTcS BTOPHYHOE MpOMep3aHHe
nporagBumx nopon” (ITomos u ap., 1985, c. 120).

CHHreHeTHYECKAS H JNHICHETHYECKAA HPOCATOYHOCTh JECCOBBIX
0opox 3neMeHTApHOrO cJod W Tommd., OUeHMM ¢ TOYKM 3DCHHS
HUIOXKEHHOTO TPEJIOXEHHT O BRIIEJIEHNH IpOcaloYHOCTH KaK CHH-
WIH 3MUTeHEeTHYECKOro CBOMCTBA JECCOBRIX Topon. HamoMHM, 4yto
dopMupoBaHMEe TOMI NPOCATOYHBIX JECCOBBIX NOPON ¢ HHXEHEepHO-
TeONOTMYECKON TOUYKM 3pCHHS IIPOMCXOMUT B 4YeTHIpe 3Tala (CM.
paHee). 3TH 3Talkl BKIIOYAIOT CEPHIO TIOATIPOLIECCOB €AMHOIO Te0No-
TMYeCKOro IIpollecca, NMPUBOAAIUMX K (DOPMMPOBAHHMIO TNPOCATOYHEIX
TOpOH, 3NeMEHTAapHOro cJos, a 3aTleM ¥ TOMUU JECCOBBIX IIOPOH.
Ilo cymecTBY, TAaBHBIA WTOr 3TOro Ipolecca — obpa3oBaHMe TOJIIL
BLICOKOIIOPMCTRIX TMPOCANOYHBIX MANOBNAXHBIX IThUIEBATHIX TOPON
co crenudIeckuM IOOYISAPHEIM MMKPOCTpOSHUEM ¥ HallMMHeM
KOHTAaKTOB ILIEMEHTAllMOHHOTO M IepeXomHoro THIoB. OmHako mnpo-
CaloYHOCTh MOXeT C(pOpMMpPOBaTbCS Ha pasHLIX 3TalaX XHM3HU TI0-
POIHL.

PaccMoTpuM oCcOGEHHOCTH KaXOOTO M3 HasBaHHLIX 3TalloB Ha
npuMepe o6pa3zoBaHUsA 30JOBHIX JNECCOBRIX TOPOH. IlepBBIif M3 3Ta-
TMOB — HaKOIUICHHE NhUIEBATOr0 MaTepuana 3JeMeHTapHOTO Clof,
KOTOpLIA (opMHUpyeTcs, TIPSANIONOXMM, B HTOre ONHOH ITBUIbHOM
Oypu. CKOIUIEHHE TaKOIi 30J0BO ITLUTH MOXET IIPEBPAaTUTHLCS B CBA3-
HEIH TPYHT TOJLKO IIOCAE €ro YBIAXHEHUS TANRIMM WM aTMochep-
HEIMM BOIAaMH ¥ TIOCHEAYIOLIETO BHICHIXaHWsA (BTOpOHl 3T1am). JKcie-
puMeHTanbHO HoKasaHo (Iamait, 1985; Tpodwumos, 1986a; u np.), yro
TONLKO 3TOT TIpOLECC YBIAXHEHHS IBUIEBATOTO CHIIYYero OCalKa
¥ €ro BhICBIXaHMA! MpuBomMT X 06pa3oBaHMIO BLICOKOIIOPHMCTOM Ipo-

! Eme M.C. Wlpeuos (1958) npuaaBan oYeHb BaXHOe 3HauYeHMe CyGa3parbHOMY
BRICHXaHMIO OCallka Ha IIyTH ero IIpeppalleHHs B TOpPOAY Ha CTajvM paHHEro
[MareHesa (To4Hee, 3K30QHareHe3a). B 4aCTHOCTH, OH mHMcal, YTO MPOLECCH 3TOH
crafivM “NpM BCEM CBOEM pa3THYMH B pasHHX YCIOBHAX, OOKYHO BCICACTBHE
00e3BOXHBaHMA (BRICYIUIMBAHMS), HE3HAYMTENLHOIO CHABMIHBAHMSA, HEOONMBUINX XHMH-
YeCKMX M3IMEHEHMI U NepeKpHCTAUIH3ALMH, JeNaloT ocalokK, NEpBOHAYaNBHO IkLTeBa-
THMH, PACCHIIAIONMICA WIM TEKy4dif, ecIM He COBCEM TBepIHM, TO Bce Xe Oonee
CBA3aHHHM (JIEcCc, MIMHA, necok)” (c. 33).
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caflo¥HOM Toponnsl. J1o 0OYCIOBNEHO, KaK BlepBrle Nokasan H.A. Hde-
HucoB (1953) mowrn S50 7neT Hasan, 6Gonee MEMICHHLIM YIUIOTHEHM-
eM TOJACHIXAIOLIET0, paHee YBIAXHEHHOTO MaTepHana 3JIeMEHTapHOro
CJIOSl TIO CPABHEHMIO C IIOJIHOCTHIO BOXOHACHILIEHHBIM.

B Xone pasBuTHsA reodOTHYECKOTo BpEMEHHM 3TOT MPOLIECC TIOBTOPS -
eTcsi MHOrokpartHo. [Ipd HaKOIUIEHMH Jo60ro HOBOTO cJOSl OCaiKa
TIpe IBITYILMIA 3MeMeHTapHBIA CJIOM IIEPeXONUT B NMOTPe6eHHOE COCTOsN -
Hue. TlocnenoparensHo POPMHPYETCI TOMNIA NECCOBLIX MOpOX (TPEeTHIA
3Tanm).

B ycnoemAX Ccyxoro KivmaTa VBIAAHCHWE HAKATUIABANNINXCH
OCaIKOB B KaXIOM 3JIcMEHTapHOM cjioe ¥ oOpajoBaBIIMXCH M3 HHUX
CBJ3aHHBIX IpPYHTOB (yX€ TIOCNE ONHOTO LKA YBIaXHECHMSA-ICIMI-
paTalMM) NPOMCXOMMT NEPHOIMYECKH MOJ BO3JeHCTBHEM aTMocdep-
HOM Bnary, KoTopad NPOMavyMBaeT JMILL BEPXHIOI YacTb pa3pe-
3a TOmuM, OBLIYHO AaXE B BECEHHUH IIepHON He IPEBHILAIOLIYIO
1—1,5 M. B cooTBeTCTBMM C 3TUM B opMMpyIOuieiica Tomue 3070-
BBLIX OTJIOXEeHWH 000CcOONMIOTCA ABa rOPH3OHTa. BEPXHUI, OXBaTLIBAIO-
M YacTh TOMIM OT IOBEPXHOCTH HOBOOOPAa3oBaHHOIO oOCauKa
KaXJ0ro 37eMEHTApHOTO CJOfA IO ITyOMHBI OJHOKPATHOTO WIM OOBIY-
HO MHOTOKPAaTHOro NMpoHMKHOBeHHS aTMOCGhEPHOI Biary, ¥ HIXHMIA,
Janerajolidii TmIybxe. B TIpepenax TepBoro M3 HUX IIBUIEBATHIA
OCalioK, a 3aTeM M CBA3HBI TPYHT HAXOJATCH B YCJIOBMAX IEPEMEH-
HOTO YRJIAXHEeHMs-BhICLIXaHMA. Mononad mopoga HIDKHETO TOPH30H-
Ta, Haxojsliadgcs BHe BIMsIHMS aTMOChEpPHBIX BOJ, MIMeeT Manylo
BJIAXHOCTb ¥ JOCTATOYHO 3HAUMTEILHYIO NpoyHocTh (deHucos, 1953;
Kpurep, 1986).

B rmiporecce HakoIuleHMsl Ocalika IIOBEPXHOCTb TONIUM TIOCTEIIEH-
HO rnogHuMaercsd. OIHOBPEMEHHO TOBHILAETCH M TpaHMia, pasfie-
asmolas TOMuy Ha [Ba YKA3aHHBIX ropusoHta. Ocagox B Monopast
nopopa B MpefeiiaXx BepXHETO M3 HHUX IIEPHOAMYECKH YBIAXHAIOTCH
¥ TpHobpeTaioT B apWAHOM KIIMMAaTe Ha KOPOTKMH CpPOK cOCTO-
AHME, ONTMManbHOoe (MMM OmM3koe K HeMy) mia ywlotHeHus. Ho
B 270 BpeMd OHM (OcafloK M Mojopas IOpoa) MCIBITHIBAET OYeHb
MalleHbKOe JaBlieHHe OT Beca BhILENeXAWMX omioxeHuit. Yacts
Xe TOJNILM, 3ajieralomasd HUKe STOH rpaHHMubl, MCIHTHIBaeT 3HAYH-
TEJILHO 6olblliee AaBieHHE OT MEPEKPHBAIOUMX MX oOpajoBaHwmi,
HO, TIOCKOJBKY €€ BIaXHOCTb Mana, OHa HE MOXeT 3(¢eKTHBHO
VIDIOTHATBCA M3-3a BIMAHMA CTPYKTYPHOTO CUEIVICHMS M COXpaHs-
eT BHICOKYIO TopucTocTh (4-i 3Tam). B uTore B xXopme cemmMeHTa-
LMN ¥ paHHero cy6aspalbHOro XuareHe3a (OPMHDYIOTCH BBICOKO-
TIOPHCTHE MAJIOBIAXHBIE HEJOYIUIOTHEHHEIE TOMIM JECCOBRIX 06-
pa3OBaHMil 300BOrO TreHe3uca, obManaioline IIpocaroyHBIMU CBOMCT-
BaMH.
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Ilo cBoeii mpupone 3Ta NMPOCAMOYHOCTb OTHECEHA HAMM K CHHre-
HetnyeckoMy tHny. [lpaBoMepHo JiM 310? OUeHMM Takoil noaxol ¢
MO3ULIUH, MPUHATBIX B JIUTONOTMH U KPHOIMTONOTHH.

C ToukM 3peHHsA no3duuu, npemnoxeHHoi JI.B. IlycrosamospiM
(1941), Taxoii noaxom mnpaBoMepeH. AHATOTMYHBIA BBIBOX MOXET
ObiTh cmenmaH M Mcxoxs u3 pabor JILB. Pyxuna (1969); sto uenu-
KoM cornacyercsi ¢ BoiBogamu H.B. Baccoesuua.

IlpaBoMepHOCTb OTHECEHHSI NMPOCANOYHOCTH 30JIOBbIX OTIOXEHHIA,
chopMHPOBABLLEHCA ONMMCAHHBIM CIOCOBOM, K CMHTEHETHYECKOH NO-
KAa3bIBaeT M CPABHEHHE C 3aKOHOMEPHOCTAMH CHHTE€HETHUECKOTO MpO-
Mep3aHuA ornoxeHUH. B oboux caydasx mpeoOpa3oBaHHE HOBOIO
OJIEMEHTAPHOTO CHOA 0CcafKa [POMCXOOHT B YCIOBMAX TNPOJONXKE-
HUS OCAnKOHAKOIUIEHHS, B YCIOBHSAX HECTAHOHAPHOCTH 3€MHOM IMO-
BEPXHOCTH ([TOCTENEHHOTO €€ [TOBbIIICHUSI 3@ CYeT HAKOIUIEHMs
HOBBIX CjioeB ocaigka). M nmpoMepsanMe ocaika, ¥ €ro yBJIaXHeHHe-
BbICbIXaHME TpEACTABIAIOT cOoDOR mMpouecchl NpeBpalleHMs ocajika
B MOpoay C oNpefeleHHbIMU CBOMCTBAMH, NMpHYyeM B OOOMX cly4a-
9X CBEXEOTAOXEHHBbIR OcCafoK MpuobpeTaeT 3TH CBOWCTBA MO MeEpe
ero rnorpeGeHuss HOBBHIMHM CIIOSIMH TIO NPOIUECTBHH HEKOTOPOro Bpe-
Meun. U ecnu cuUHreHeTHYecKOEe MNpPOMeEpP3aHHE B 3THX BPEMEHHBIX
OCODEHHOCTSIX TNPEACTABA[EeT TpoliecC IMEPBHYHOrO IHAreHe3a Ha-
KalUTMBAIOWMXCA OCAKOB M CAYXMT I[AaBHBIM (DAaKTOpOM HX JMUTH-
(PUKALMH, TO COBCPLICHHO AHANOTMYHBLIM B 3TOM ILIAHE SABJSIETCA
MpoUECC YBJAXHEHWA IMBUIEBATOrO CHINYYETO 30J0BOTO oOcagka WM
TIOCJIelyIolER ero AeTHApPATallMM B XOfe IIpeBpallleHHss B cnabylo
npocaroyHylo nopony. Ja ¥ B BepTHKANbHOM pa3pe3e CpaBHUBae-
MBIX TOJIH, TIO CYLIECTBY, BBLACHSIOTCA ONHM H Te X€ TOPH3OHTBI —
BEpXHHMH, B Mpelenax KOTOPOro Mpouecchl KPHONAHTOIEHE3a WIH
VBIZKHEHNS (JerMApAaTalMM) NPOTEKAIOT aKTUBHO, M HMXHHM, Xa-
PaKTepH3yIOLIMitics KOHcepBallMelit MPUODPETEHHBIX CBOMCTB.

OueHUM c 3TUX Xe TMOo3MIUI 0cobeHHOCTH (POPMHUPOBAHUSA NPO-
CAZOYHOCTH Y HAETIOBUANBHBIX M MPOMIOBHAIBHBIX OTAOXeHHH. O6-
pa3oBaHHe TONLI JECCOBBIX MOPOMA 3THX T€HETHUYECKMX THIIOB, TaK X€
KaKk ¥ DSO0MOBBIX, MIPOUCXOONT MYTEM HOCACHOBATENBHOIO HACIOSHHS
OIHMX 2MEMEHTAPHBIX CJIOEB HA IpyTHeE.

B xone HakomNeHHbIX NOJNHOCTBIO BOJOHACHIILEHHBIX MbLIEBATHIX
OCaKOB pPACCMATPUBAEMOTO TE€HE3UCA, MX BBICBIXAHHA B YCIOBHAX
apMaHOTO KiuMMara ¢popMHpyeTcd [POCafOYHbIA 3AEMEHTApHbIR croi
(Henucon, 1953; MasnaHoB, 1989; Tpodumos, 1990a). Ilpn mocne-
AYIOHIEM €ro YBARXKHEHHM IOCHe IMEPEKPBITUA HOBBIM CJIOEM BOIO-
HACBILIEHHBIX OOpa30BAHMI M HX COBMECTHOM BBICBIXAHHH IIPOMC-
XONAT MPOLECCHl YIUIOTHEHMA, OYeHb OAM3KHE K ONMHCAHHBIM paHee
JUIS 30J0BBIX OTIOXEHHMH. B 3TOM ciaydae Takke QopMUpyeTcs
pasphbiB BO BPEMEHM Ieprofa AeWCTBUS Ha NbUICBATBIC BBICOXIUUE M
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yXe YNpoYMBIINeCHd TIODOALl BO3POCILIEro JABIEHWS OT Beca BLILE-
JAexalmx obpa3loBaHHl u IIEpHoia CYILUECTBOBAaHUS ONTHMAILHBIX IIO
CTENIEHH YBJIAXHCHMSA YycnoBMil MX yNJaOoTHeHMs. B wurore B Xome
celMMEHTALIMY ¥ PaHHETo cy0aspabHOrO JUareHe3a IpH IpOrPecCHB-
HOM HAaKOIUICHHH TOMUM GOopMHPYIOTCS He[OYILIOTHEHHEIE NEcco-
Bhl€ JEMIOBHANILHLIE ¥ TIPOMIOBHAJILHEIE TIOPOAKI, obaalaioimme rpoca-
HOYHBIMM CBOMCTBAaMM, IpHYeM BeIWYMHA MX IMPOCANOYHOCTH OOHIY-
HO HHXE 110 CPABHCHHWIO ¢ 30JI0BBIMH.

[TpocanoyHocTs ¥ B 3TOM CAydae MBAAETCS, ¢ Hallei TOYKH
SPCHUA, CHHTCHSTHYOCKUM CBOWCTBOM ¥ KaXAOTO 3ACMEHTAPHOIO
cios NECCOBLIX IIOPOA, M MX TOALM B LeaoM. [lo cyilecTBy, Bce
MO3NLIK ODOCHOBAHMSA TAKOro BHIBOAA AHANIOTHYHEI TEM, KOTOpHIE
M3NIOXCHH paHee TIPH PACCMOTPEHMM TEHEe3Hca MPOCaJOYHOCTH 30M0-
BRIX JIECCOBLIX OTIOXEHMIA.

OKCIIEPUMEHTAIBHO [OKa3aHO, YTO ILUIEBATHI ocanok copmupo-
BaBIUMIACA B dYallle BONOXpaHWIMILA apMIHONH 30HBI ¥ BHICOXLIMH
TIOCe CE30HHOM CPabOTKM ero YPOBHA B YCNOBMSX XAPKOro JIETHE-
OCEHHEro BpeMeHM (B TeYeHHe aBrycra—ceHTa6ps), npuobpen mnpoca-
pounnle cBoiictBa (Tpopumos u mp., 1987). U B 3rOM cnyuae
TIPOCAJOYHOCTb (GOPMHPYeTcd B XOHE OCANKOHAKOIUIEHHS M PaHHEro
cybaspaibHOro muareHeza. M1 oHa TakXe OTHOCHTCS K KaTerOpHM
CHHTEHETHYECKOM.

Taxum o6pa3oM, MOXHO KOHCTATMPOBaTh, YTO 0Opa3oBaHHE BHICO-
KOTIODMCTHIX HeGOYNAOMHKeHHbX MANOBIAXHBIX ITHUIEBATHIX TIOPOX CO
crieldHIECKMM  TIOOYAApHBIM CTPOCHHEM, HAIHYMEM KOHTAKTOB
LIEMEHTALIMOHHOTO M TIEpeXONHOro THNOB ¥ obnamaroluux Tpocanoyd-
HOCTBIO CBA3AHO C 3IMANOM NPOPECCUBHOZ0 HAKONACHUS OMAONCEHUU
pasHoeo eenesuca 8 apudnwix ycaosusx. IlpocanoyHocTh NECCOBBIX
MOpPOR 3ME€MEHTAPHOIO oA M TOJUIM, CAAraeéMoil COBOKYITHOCTBIO
Takux cnoeB, GOpPMHMDYeTca 6 X00e OcaOKOHAKONACHUS U DaHHEZ0
Ouaeene3a 0cadko8 HPU YcAOBUU HOCMENEHHO20 HOBBIUEHUS KPOGAU
monuu 8 pesyasmame ocadxonaxonaerus. M1 TpocagoyHOCTH 3TOro
THII& 110 OTHOLICHUIO KO BpeMeHU 00pa3oBaHMs cJosl B JaHHOH Tomie
MPABOMEPHO PacCMaTpybaTh KaK CHHTEHETHYeCKOe CBOWCTBO. 3T0
TIOJIHOCTBIO COrNacyeTcd, KakK I0KAa3aHo paHee, ¢ TO3MIWICH, IIPHHA-
TOl B CMEXHEIX C HHXEHepHOH TeoNOrMed HayKax (JIMTONOIVH,
KPHOJIWTONIOTHH).

CoBeL1IeHHO TIO-MHOMY opMupyeTcsi TIPOCaOYHOCTh KAK SITHTe-
HETHYECKOE CBOMCTBO NECCOBHIX TMOpoH. InaBHble ormmuus: 1) ee
ofpasoBaHME TIPOMCXOIUT B XOHE MPOrPECCHBHOIO WIH PerpecCHBHO-
TO NWTOTEHE3a YXE CYiyecmeyrouux 2opHbiX hopod (a He CBeXeoT-
JIOXEHHBIX OCaNKoB); 2) ¢opMMpoBaHMe NPOCAXOYHOCTH 3TOrO THIA
TIPOMCXOIUT TP OTHOCHTENLHOM CTAallMOHApHOCTH TIOBEPXHOCTH HaH-
HOro reoMopGoNOruYecKoro 3MeMeHTa WIH JaXe ero AeHYJAUUH.
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B 3TOM mlaHe BechbMa XapaKTepHB! OCOOEHHOCTH (hopMHpOBaHHA
MPOCAJOYHOCTH ALNIOBHANBHEIX OTIOXeHW. I[lpy HakomneHMM B
npefenax ModMel (1-#1 3Tan) anmoOBUANHHEI OCaioK BHOBb 06pa3syio-
1Herocs 3JieMEHTAPHOTO CJIOS BOJOHACHIIEH B TeYeHME IUIMTEIILHOTO
CpPOKA jaxe B apmMmHON 30He. Bynyun mnepekphITHIM HOBBIMH CJIOS-
MM OCajKa, OH Bce paBHO OCTaeTCs BOAOHACHIUCHHBIM (WIH TIO
XpaiiHeli Mepe CMJIBHO yBJIAaXHeHHhIM). B 3THX yciopusx oH 3ddek-
THBHO YIUIOTHAETCS, €ro IMMOPUCTOCTh COOTBETCTBYET JABIEHMIO, Iepe-
JaBacMOMY BBIUeNeXALMMH OTNOXCHMAMH, CNeAOBaTEAbHO, AJLIIO-
BUANbHAS IOpojla He MoxeT obmagath INpocagodyHOCTHIO (2-i M
3-i1 sranpi). B xope Teonormyeckoro pasBUTHA IMOHMEHHBIE YCio-
BUA CMeHMIOTCS OOCTAHOBKOM IepBOH HaNNMOHMeHHOH Teppachl. OTo
06YCNOBIMBAET H3MeHEHNE TEPMOBNIAXHOCTHOTO peXyMa TOMIIH, Moc-
Jedyioliee MPOTPECCHUBHOC MCCYILICHHWE €€ B apHAHBIX YCJIOBUAX U
YIpOYHeHHe aJUTIOBHANLHON ITopomn! (NpOfOMXKeHWe 3-To 3Tana).
N B o™X ycnoBHsAX nopofia OymeT HempocagouyHoH; 6onee TOro,
OHA OKaXeTcsd IepeyIUIOTHeHHOH BcleACTBHEe yCaOKW M IIPH YBIaX-
HeHuM OyneT HabyxaTb IPU NEHCTBHH TONBKO NPHPONHOH HArpysKu.
EcmM Xe Ha 3TMX MAaJOBIAXHBEIX MopofaX OymeT Bo3BeleHO HHXe-
HepHOE COOpYXeHHe, TO IToJI €ro BeCOM W BecoM IOpPOJ BhIieeXa-
el TomuM oOHW OYIYyT VIUIOTHATHCH (3aBeplileHWe 3-ro 3Tana,
BapuaHT “r”). Ilponecc ux ymnoTHeHMs OyneT 3aMeIeHHHIM IO
CpaBHEHMIO C YIUIOTHEHMEM B BOJOHACHILEHHOM COCTOSHMM BClen-
CTBHE CTPYKTYPUPOBAHHOCTH ALTIOBHANTBHONH MAIOBIAXHON IOPOIHI,
¥ 4epe3 KakoH-TO NMPOMeXYToK BpeMEHH BCIEACTBUE ITOTO BOSHHUKAeT
anuzenemu4eckas HeGOYNAOMHEHHOCHs PAacCMATPUBAaeMBIX IIOPOA IO
OTHOWICHUIO X AeHcTByIolledl Harpy3ke. B sToM cocTosHMM, Gymyun
YBIAXHEHHLEIMM, OHM HEM30EXHO [afyT Mpocalky, SHMUreHeTHYecKylo
IO CBOeMY ITPOMCXOXICHMIO.

Eiwe ©Oonee KOHTpacTHO INpOABNSeTCH SMHTIeHeTHYecKas INpHpona
MPOCaNOYHOCTH, ofpasyiollascs B Xole THIepreHHOro Ipeo6paso-
BaHHMA H3HAYAIBHO ILUIEBATHIX IOPOA pasHOro Bo3pacTa M TeHe-
3uca. DxcnepuMenTanbHo paboramu B.C. Bonpmapenko, A.M. Bopo-
HuHa, B.M. Kopo6xuua, A.B. Muneppuna, B.T. Tpodumosa moka-
3aHO, YTO ITOf BJIMAHMEM IPOLECCOB BHIBETPUBAHMA, BTOPHYHEIX ITO
CBOeH mpupolle, paHee cOPMHUpOBaHHBIE HeNpPOCaJOYHBle INLUIEBa-
ThIe TOPORLI PA3YIUIOTHAKOTCH, MCCYWIAIOTCH W BO BHOBB copMHUpO-
BaHHOM COCTOSHHH IpHOOpeTaloT IpocanodHule cBoiicTBa. IMocien-
HHEe MOTIYT NpPOSABIATLCA B ONHUX CAyYadX Ioj JeHCTBUEM TONBKO
JNOMOMHUTENLHOH HArpy3KW, B JIDYTHX — M MO BIMSHWEM ITPHPOJI-
HOHN Harpyskw.

Taxum o6pa3oM, MOXHO KOHCTATUPOBATb, YTO IIPOCATOYHOCTD,
spasgoltadcs crencTBueM (OPMHUPOBaHUS crelndUIecKUX CTPYKTY-
Pl M COCTOAHUA NECCOBBIX Mopon, obpa3yercss Ha Ppa3sHBIX JTanax
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XU3HU ocanKa ¥ mopoAsl. U B anemMeHTapHOM clioe, ¥ B TOJLIAX OHa
MoxXeT GOpPMUpPOBAThCS U KaK CHH-, U KaK 3IUreHeTH4ecKoe cBOHcCT-
BO.

HeobxoouMo OTMETUTb, YTO CHHIE€HETHYECKAS! MPOCAZOYHOCTbL BO
MHOMMX YacTsX pealbHBIX pa3pe3oB MoXeT OHITh “ychieHa” Hajo-
XEeHMeM Bu-reHeTuyeckoil. B 3Toif cuTyaluu reHesuc MpocagoyHoC-
TH CJOXHBIA — D3NU-CUHTeHEeTUYecKUi Wi, HaobopoT, CHH3NHUIE-
Herwyeckuid. B uyacTHocTM, B UMKIMYECKM ITOCTPOEHHBIX TONILAX
S0JIOBBIX, OEMOBHANBHBIX M INPOMIOBHAIBHBIX JNECCOBHIX NOpPOX B
HUXHel 4YacTM KaXIOro LMKIIUTA [pOCAJOYHOCTh SABJSETCS CHH-Te-
HeTHYECKUM €ro CBOMCTBOM, B cpeiHell — TakoBOM WIJM Xe 3Nu-
CUHTeHeTHYecKOi, a B BepXxHeidl, MOL TOPMU3OHTAMH COBpPEMEHHOM
WIN norpeGeHHEBIX NMOYB, — cHUH-3nureHetTnyeckoil (Tpodumosn, 1985,
1996).

O reHe3uce BeJHYMHB NPOCANOYHOCTH JECCOBMX nopoa. Tenepb
pacCMOTpPUM BOIIpOC O TeHe3uce BEeIWYUHbI [MPOCAJOYHOCTH, KOTO-
pas duKcupyercs HcCClefoBareleM B COBPeMeHHBIX ycioBHsix. IlpaB
H.U. Kpurep (1989), roBops o0 TOM, 4TO €€ YHCIEHHOE 3HAYeHHE
3aBMCUT OT BEUYMHBI HArpy3KM, nepelasaeMoil Ha NECCOBBIM TPYHT
B MOMEHT 3aMauMBaHMus (MpUpOJHAsA HArpyska — 4YacCTHBIA ciyvait
o1oit cuTyauumn). U B 3TOM npeUIOXEHUM, MO CYHIECTBY, 3aJlOXKEH
OTBET Ha IOCTABJCHHBIA paHee BOMPOC. BEJIMUYMHA IPOCANOUHOCTH
JECCOBBIX MOPON SABISETCS MX 3MUIeHeTMYECKHUM CBOMHCTBOM, I1O-
CKOJIbKY COBpDEMEHHAasl Harpyska, Kak IpasWio, He CBs3aHa Ips-
MO C CHHTEHETMYEeCKUMM MpolleccaMi (B pPacCMOTPEHHOM HX ITOHH-
MaHuH).

TakuMm oOpa3oM, camMa MPOCaZOYHOCTb MOXeET OBITb H CHH- H
SMUTEHETUYECKUM CBOJICTBOM, a €€ BeIMYMHA — TONBKO BIUreHeTHu-
Ha. Het iy TyT nporuBopeuns? O6cyauM 3TO COOTHOLLUEHHE.

ITpocagoyHOCTE MOPOI 3JIEMEHTAPHOTO CJI0S KaK CHMHreHeTHdecKoe
CBOMCTBO oOfpa3syercsi, Kak IOKa3aHO paHee, B XOJe OCAAKOHaKOIl-
JIeHUsi M paHHero JuareHesa B cy0aspalibHbIX yciaosusix. MMeHHO Ha
aroM 3tane QopMupyercs crenubudeckas HeROYTUIOTHEHHAA CTPYK-
Typa MaIOBJAAXHBIX JECCOBBIX IPyHTOB. M TYT ri1aBHoe — Hainyue
MpOCafiouHOCTH KakK ocoboro cpoitctBa. C TOYUKM 3peHUI NPUPOALI
3TOr0 CBOMCTBAa HE BAXHO, KaKkoBa BeJMYMHA IOKasarelsd, XapakTe-
pusyoLiast ero (o cyiecrsy, otBer “ma—Her”, HO He “CKOJBKO™).
He saxHo, NMpu Kakoil Harpyske — NPUPOJHON WIH JOOMOIHUTENDb-
HOH — 3TO CBOMCTBO JIECCOBBIX IDYHTOB MNposinisgercd. 1aBHoe —
OHO c(OpMHUpPOBATOCh B XOIe JUTOTeHe3a MNbUIEBaTHIX OCAJKOB pa3-
JINYHOTO NMPOUCXOXIECHUS.

B xome reomormueckoro pasBMTHSA TaKuMe NpOCAJOYHbie MOPOILI
3JleMeHTapHOrO ciosi (M (GopMUpyeMON HMH TONILIU) MOTYT OBITH
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3aXOPOHEHHK TOMIeH HOBOOOpa30BaHHWIX OTIoOXeHui. M ecim mpo-
cajouHBle CBOMCTBA, CHHIeHeTHYecKWe IO cCBoeHd Ipupope, ©yayr
3aKOHCEPBUpOBaHREI, TO II0 Mepe pocTa Beca BRILENEXALINX IMOpOI
BeJIMYMHA NPOCaOYHOCTH OyneT IMporpeccHBHO Bo3pacTaTh. Ee 3Ha-
YeHHWEe HUKaK He CBf3aHO c 3Moxoi ¢dopMupoBaHusa cremmdudec-
KOH CTPYKTYpHI JIECCOBRIX ITOPOA M NOTOMY fABJICHME 3TO, Oe3ycnoB-
HO, 3IMIeHeTUYECKO..

OcobeHHO 4YeTKO MNMposBiIgeTcs SMNTeHeTUYHOCTh BEWYMHBEI ITPO-
CaJiOYHOCTY B LMKJIMTHO IIOCTPOSHHRIX TOJIUAX, B KOTOPHX BO3-
pacT cios (TONM) C CHHTeHeTH4ecKO# IpOCaioYHOCTBIO (HAIipu-
Mep, HIDKHEro MJIM BTOpOrO LMKJIMTA) COBEplUeHHO He CBS3aH ¢
COBpEMEHHBIM BeCOM ITepeKphIBAIOLMX MX OTIOXeHWH (HallpuMep,
Tpex 3ajleraloliMX BHIIE M IMO3Xe obpa3oBaBlMXcs LUUKIMTOB). On-
HaKO MMEHHO Bec 3THX OTIOXEHMIl oIpefelseT coOBPeMeHHYIO BelH-
YMHY ITPOCANOYHOCTH TOPON YKA3aHHOTO clos (TOJILHM).

Cronp Xe O4eBHAHA 3MMICHETHYHOCTH BeJMYMHEI IPOCAXOYHOCTH
JIECCOBRIX TMOpPOH, KOTopas mposBIAeTcs TOJNBKO INpH fAeHCTBHMH AO-
MOJMHUTENbHON Harpy3km. U yxe coBceM OZHO3Ha4yHa TaKas HHTEp-
npeTals BelIWYUHH IPOCANOYHOCTH IS BceX pa3pe3oB JIECCOBHIX
MOpoH, NPOCaNOYHOCTh KOTOPHX chopMUpoBalach KAaK 3IHMTeHETH-
YecKoe CBOMCTBO.

Taxkum o6pasoM, aHaIKU3 3aKOHOMEPHOCTeH (hopMUPOBaHMS Ipoca-
JOYHOCTH JIECCOBHIX IIOPOJ ITOKa3al, YTIO ITPOCAJOYHOCTh [EHUCT-
BUTENIBHO MOXeET c(opMHPOBaTECS M KAK CHMHTCHETHYecKoe M KakK
SIMreHeTHYeckoe cBOMCTBO. IMepBhIi ee THIT XapaKTepeH IS 30J0-
BBIX, JEMOBHAILHBIX U IPOMIOBHAIBLHEIX OTIIOXEHMH M (bopMUpyeTCs
B XOfe OCAaTKOHAKOIUIEHMHA M paHHero cyfasparbHOro IuareHesa B
npefenax 31eMeHTapHOrO /oS M cllaraeMod TaKUMHK CIOSMM TOMIM B
YCIOBMSIX ITOCTEITEHHOTO MOBHILIEHUs KpOBIH IOCHeNHEH B pe3yabTaTe
MPOIOIIKAIOLIETocs cy0aspalbHOTO OCaAKOHAKOIUIeHHA. B oTimirune ot
3TOr0 BENUYHHA IPOCANOYHOCTH, OMpeneisieMas 3KCIIepHMEHTAIRHO
NpH- MHDKEHEPHO-TeONOTHYECKUX McCleJOBAHUAX, ITO TeHE3UCYy SIHre-
HEeTU4YHa.

2.2

CHCcTeMaTHKAa BHIJBHHYTHIX THIIOTE3
¢opMHpPOBAHAA NPOCATOIHOCTH
JECCOBBIX TOPON,

KommdecTBO I'HMIIOTE3 O “TeHe3Hce IMPOCaJOYHOCTH JECCOBBIX ITO-
pon”, HECMOTPS Ha OrpOMHOe IpaKTH4YecKoe 3HAuYeHue 3TOr0 MX
crieidHUYeckoro CBOWCTBA, B OTIMYHMe OT IMIIOTe3 M Teopui “re-
He3uca JIECCOBBIX Mopon”, HeBeMmKo. IlepBasd MX cHCTeMaTHMKa ObUIa
ocyilecTBlea HamMd B 1980 r. (Tpodumos, 1980). B neii, mo
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CYLUECTBY, OBUIO BRIAETEHO [Be IPYIUIH M TPH BHMAa rumores. B xa-
YecTBe Tpymm OGOCOOISUMCh TMIOTE3Hl, IOCTYynIMpyolHe ¢opMu-
POBaHHe ITPOCAXOYHOCTH JIECCOBHIX IOPON KAaK CHHICHETHYECKOTO
(mepBas rpymma) WIM SNWreHeTHdYecKoro (BTopad rpymnma) MX CBO-
crBa. K mepBoii m3 Hux 6nuta orHecena rumoresa H.SI. Hemmcopa o
bOpPMUPOBAHUHM HEHOYIUIOTHEHHRIX 30JIOBHIX, ACMIOBUATHHLIX M IIPO-
JOOBHANBHEIX OTNOXEHUH, KXo Bropoil — rumoresa H.A. JeHmcosa
o ¢$OpMHMPOBAHUMH TPOCAZAOYHOCTU Y AUMIOBUATBHKIX OTIOXCHMWI, TH-
mote3a A.B. MunepBuna u E.M. Cepreesa (1961, 1964) o rumep-
TeHHOH NpuMpode IPOCANOYHOCTM ITOpOd Pa3HbIX IeHEeTHYeCKHMX TH-
moB. (OTH Xe MOCTPOSHHMsE GRLTH MCIIONBL30BAaHH HaMH B 1986 r.)

B 1989 r., yunThIBag HOBbI¢ BHABHHYTHEe TUINOTE3bI, GLUIO pac-
IIMPEHO ONMUCAaHHOE KiaccuduxalumoHHoe noctpoeHue (Tpodumos,
1990). B mepByio rpymnny BOMOMHMTENILHO OTHeCeHA THMIIOTE3a
A.B. Munepsuna (1982) o ¢opMupoBaHMM NPOCAZOYHOCTH y CHH-
reHeTH4eCcKy IpOMep3LIMX ThUIEBATHIX OCAAXOB IIPM HMX HCCylle-
HUM IMyTeM cyOIMMallMH NbJa WIM YCKOPEHHOTO MCIapeHHs Bjiaru
Mpu reojJormyeck¥ ORICTPOH JHerpajalii MHOTOJIETHeH Mep3JoTHI,
BO BTOPYI0O — €Tr0 Xe¢ THIoTe3a O (POPMHMPOBAHUH INPOCATOYHOCTH
B CBSi3¥ C DPa3’yIUIOTHEHHEM ITOPOX B XOZe 3MHUTeHeTUYecKOro IIpo-
Mep3aHMs ¥ MX JeTHApaTalMM NMpW cyOjAMMAallM¥ JbAa WIM HcIape-
HMA BJIATM Bce IIPU TOM Xe ORICTPOM JeTHApPATAlIMMA MHOTOJeTHeH
Mep3NOTHL

B nocnemHee BpeMsA OpHIMHANBHAS THUNOTe3a (POPMMPOBAHHUSA IMPO-
CcagOYHOCTH JIECCOBLIX mopop Obuta BrickazaHa A.A. KoOHOBaJlOBHIM
(1997), xoTopHii TpuBiIeK ANA oOBsicHeHUA OOGpa3soBaHUs HAHHOTO
ceHoMeHa MMHaMUKy o0pa3oBaHMsA W pa3pylUCHMS Tra30THMOPATHBIX
sanexei. KpoMe TOro, rumoresa o GOpMHMPOBAHMH SIHMIEHETHYECKOM
MpOCAJOYHOCTH B XOfe THNePreHHBLIX IpPOLeccOB, BKMOYas KPUOTEH-
HYIO COCTARIMIONIYIO, MOCTeNeHHO muddepeHUMpoBaTach Ha JBE:
THIIepreHHO-IeTHAPATAlIMOHHO-PA3YIUIOTHUTENIBHYI0O M KPHO3JIOBU-
arbHyfo. C y4eTOM 3TOro cucTeMaTHMKa TUIIOTE3 O TeHe3ucCe Ipoca-
JOYHOCTH JECCOBRHIX IIOpOM, colepXaHHe KOTODHIX ONMCHIBacTCd B
cleqyIollieM pasfiesie, MpHBefeHa B Tabu. 10. B momomHeHne oTMeTHM,
YTO B MNOCJNeEHWE TOORI ABTOPHI HOBHIX THUIIOTE3 OCYILUECTBISUIM BCE
6omblMii ¥ OonblMi “YKIOH” B CTOPOHY IpPHMBIAGYEHMS CJIOXHBIX
KPHMOTeHHEIX ¥ IIOCTKPUOIeHHRIX IIPOIIECCOB i OOBACHeHHS ITy-
Teil (OPMHUPOBAaHUsI INPOCATOYHOCTH JIECCOBEIX IIOPOL, KOTODHE B
06J1aCTH PpAaCIpPOCTPaHeHUsT MHOTOJNIETHEMEpAILIX IMOpON ceifyac He
Berpeyarorcs. Joiro mpopaboraB B obnact¥l pasBUTHS MHOTOJIET-
HEMeP3NBLIX IOpOoJ, BUAMM B 3TOM OIIpelelicHHOE CTpeMJIcHHE aBTO-
POB He TONBKO K TUIIOTETHYHOCTH, HO M K 3K3O0THYHOCTH CBOWX
TTOCTPOCHUM.

93



Tab6auua 10
CHCTEMATHEA MHHOTE3 0 I'eHe3nce MPOCANOYHOCTH ASCCOBRIX NOPOLR

I'pynna rumore3

Buanl runores

I'eHeTHueCKHE THIIB
MbUIEBaThIX OTI0XCHHH,

Ha3BaHUE TMINOTE3Bl rof K KOTOpPHIM MPHMEHUMA
(no B.T. Tpogumosy) Brop(k) BBUIBYDKCHMS THUMoTE3a
TunoTessl, paccMaT- | ACTMAPaTALMOHHO-HENOYIUIOTHHTENbHAS H.A. Jdenncos 1949—1951 | 0/n0BHE, HACNIOBUANBHBIE H
PHUBAIOLLME NMPOCAnOY- NpONIOBUANLHBIE
HOCTh KaK CHHIeHe-
THYECKOE CBOHCTBO KPUOCHHTEHETHYECKO-CYOTMMAIIHOHHas A.B. MuHepsuH, 1982—1983 | cuHreHeTHYECKM NpOMeEp3line
H.H. Komuccaposa MopoABl Pa3HOTo INEHE3nca
Cunorespl, paccMar-
PHBAIOLIHE MPOCAN0Y - JErHApaTallHOHHO-IOYIUIOTHUTENbHAsA H.A. denucos 1949—1951 | ajunoBHanbHBIC
HOCTh KAK OSMUICHE- | L pen | rumeprenHo-AerMaparaltioHHo- | A.B. Muueppus, 1960 YeTBepTHYHBIE IMCTICPCHBIE
THYECKOE CBOHCTBO TeHHBlE | Pa3yIUIOTHHTEALHAs A.B. Munepsun 1964 TPYHTHI pa3HBIX MeHETHYECKHX
u E.M. Ceprees, THNOB
B.T. Tpodpumon 1963—1968
KPHOINIOBHANBHAA A.B. MunepsuH, 1964 OcalouHple MOpOIbl Pa3HbIX
E.M. Ceprees TEHETHYECKUX THIIOB
KpMOreH- | KpHOSMHIe HeTHYecKo-cy6mu- A.B. Munepus 1982 3MIeHETHYECKH TIPOMEp3Iiue
HBIE MALMOHHas nopoAs Moboro reHesuca
rasoruaparHas AA. Konosanos 1997 OCalloYHBIE MOpOAB J060oro

e HETHYECKOro THNa




Cnenyer Noa4epKHyTh, 4TO TUnore3a A.B. Muuepsuia 1 H.H.Ko-
muccapoBoit (1983) oTHeceHa K mnepBoil rpynme, NOCKOJBKY B OC-
HOBE e JIeXHT HAel O TOM, YTO HEAOYIUIOTHeHHOCTh IOpPof IIo
OTHOLUEHHIO K JelcTByrowedl Harpyske (Mx Becy) GopMHpyeTcH He-
MOCPEACTBEHHO B XONe HAKOILICHHA CHHICHEeTHYECKOro IIpOMep3aHus
ocagkoB. MccyllleHue Xe HeYIUIOTHEHHBIX NOPOM, TaKXe obycIoBIM-
Barolliee (opMHPOBAaHNE MPOCATOYHOCTH, TIPOKCXOOUT IOpa3io No3Xe
(DaXe B reoJorM4eckoM BpeMeHH). JT1o, GeccniopHO, OelaeT OTHe-
ceHHWe 3TOW TIUMOTe3l K IepBOM IPynmie AOCTATOYHO YCJIOBHBIM.
B npuHimne, Ipocago4HOCTh JNECCOBHIX mMopod, chopMUpOBaHHAd B
COOTBETCTBMM C MEXaHHW3MOM, IIOCTYJMpPOBAaHHEIM 3TOH THUIOTE30M,
ABIsieTCH SMMM-CHHTeHeTH4eckoit (TpoduMos, 1998a).

2.3.

KpaTkas xapakrepacTuka
COIEPKAHAS THIIOTE3 O TeHE3nce
NpPOCafOYHOCTHA JECCOBBIX NOPOA

I'mmote3a H.A. [lenncosa 0 (opMHPOBAHHA CHHIeHETHYECKOH NpO-
Ca0YHOCTH 30J0BbIX Jéccosbix mopoa. H.S. Jenmcos (1951, 1953),
paccMATpHBasA Npolecc 06pasoBaHHUS 30JOBHIX JECCOBHX NMOPON, OT-
Mevall, YTO CKOIUIEHMHA 30JM0BOM IBLUIM MOITH TIPEBPATHTLCH B CBA3-
HYIO TIOPOAY TOJNBKO IOCTE YBJIaXHEHMS WM BhIchXaHual. B ycnosm-
X CyXoro XJIMMaTa yBlIaXHeHWe HaKaIUTHBAIOUMXCA OCAIOKOB ITPOMC-
XOIUT TMEepPHOOUYECcKH IoX Bo3neicTBHeM atMocdepHOHR BiarH, KOTO-
pas mpoMadMBaeT TONUIY Ha TIyOWHY, OOBIMHO He IPeBLILIAIOLIYIO
1—1,5 M. B cootBeTcTBHM C 3TMM B HAaKalUIMBAIOLIeHcAd TOMIlle C
M3BECTHOH HoJeil yCIOBHOCTH 000COONSIOTCH OBAa TOPH30HTA — BepX-
HMiA, OXBaTRIBAIOLMIA YacTb TOMIM OT BepXHeil ITOBEPXHOCTH OCali-
Xa [0 TJAyOMHBI ITPOHMKHOBeHMS aTMocdepHod BiIarM, U HUXHMIA,
3ajleralolupi rayOXe. B mpenenax BepxXHero ropusoHTa OcCajioK Ha-
XOAMTCS B YCJIOBMAX IIEPEMEHHOTO YBIAXHeHWS U BHICHIXaHUS: B ITe-
pYOA BhIMAJeHWS JOXIeH M HeKOTOpoe BpeMs IIocle Hero oH 06-
nafaerT BRICOKOM BIAXHOCTBIO M HU3KOH IMPOYHOCTHIO, B OCTANLHOE
BpeMA — MajJlod BJIAXHOCTHIO (BCJICACTBHE HCIAPEHUS BOAK) M
JOCTATOYHO BhICOKOHM mpoyHocThio. Ocajok, ToYHee, YXe COBCeM
MoJofasd IOPONAa HMXKHETO TOPU3OHTA HAXOmUTCs BHe BIMAHUA AaT-
MocepHBIX BoJ; BO3NEHCTBHE X MCIAPEHUS 3[ech CKadhIBaeTCH.

B ¢Basu ¢ 3THM B cOCTaBe RETHAPATALUOHHO-HEAOYIUIOTHHTENbHONR THIIOTeIN
H.A. HdeuucoBa TPHMEHMTENBHO K 30JIOBHIM JECCOBHIM HOPOHAM CIENOBANC OH
BRJETHUTL  “THAPATAUHOHHO-IerHAPATallHOHHO~HEIOYIUIOTHUTENBHYIO” €€ BerBh, B
OTIHYME OT COGCTBEHHO “HerMipaTallMOHHO-HeIOYIUIOTHUTEILHON” BEeTBH, CBOMCT-
BEHHO MPONIOBUAIBHAIM H NEe/TIOBHATHHEIM OTIOXCHHAM.
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IMosToMy B IpedesiaXx HIDKHEro TOPHM3OHTA 3Ta IIOPOJa ITOCTOSIHHO
obnagaeT Majloll BAAXHOCTHIO U B LIEJIOM OTHOCHUTENLHO BBICOKOM
MPOYHOCTHIO.

B mponecce HakoIUieHUs OcamKa IMOBEPXHOCTh TOJIIM ITOCTEIIeH-
Ho moaHMMaercs. OTHOBpeMEHHO ITOBHIIaeTcS M IpaHMIla, pasfe-
Jsmolliad TOMU[Y Ha JABa BhIUEHAa3BaHHHIX ropusoHTa. Ocajiok B
npefenax BepXHero M3 HMX Iepuogudecku (Bo BpeMs YBJAXHEHH)
npuobpeTaeT COCTOAHME, ONTHMaibHOe IS yivtoTHeHua. Ho B ato
BpeMA OH HCHBITHIBAET HACTONLKO Malloe fAaBJieHHME, CO3aBaeMoe B
3TOM CJIoE CAMHMM OCAIKOM, YTO ero IUIOTHOCTE CYUIECTBEHHO BO3-
pacT He MoXeT. YacTh Xe TOMUM, 3aJIeraloijad HUXe ITOH IpaHH-
LB, MCIEITHIBAeT 3HAYUTENRHO OOJbliiee NABIEHHe OT BhILLEJIEXKALIMX
ocanka M IOpOIBI; HO IIOCKOJNLKY €€ BIAXHOCTh Majla, OHa HE MO-
XeT 2(dpeKTHBHO YIUIOTHATLCH (COXpaHSeT BRICOKYIO ITOPHCTOCTD)
M3-33 BIMAHMA clelUleHMs ynpouHeHMs. IlocnegHee Bo3HHKAaeT B
XO[le HcIIapeHHsl BONHl B IOpax Ocalka M OTJIOXeHUHA Ha KOHTaK-
TaX ¥ TOBEPXHOCTH 4YaCTHIl YIJIEKHCJIOTO MIM CepPHOKHMCJIOIO Kalb-
LM, APYTHX cojeil. B BOSHMKHOBEHMM 3TOTO CLEIUICHHMA M CTPYKTYp-
HEIX 0COOEHHOCTEH MOpOmH B LEJIOM oOIpeneieHHasd polb ITpUHAJ-
JIEXWT arperalfMy uYacTHIl OcCalgka IIPpYM ero BBICHIXaHWH. B wuTOTe
M3 TIBUIeBaTOro ocajKa B Xofle cybaspalbHOro OHMareHesa Ha ca-
MOM IIepBOM 3Tare (opMHUpyeTCs TOMLA HENOYIUIOTHEHHEIX JECCOBRIX
MOPO.

“Crervtedue YIPOYHEHMS MOXeT 3alepXaTh YIUIOTHEHHME HE TOJb-
XO OCafKOB, 00pa3ylollMXcs 30J0BEIM myTeM. [lopomwl, B TOi WM
MHOH Mepe HEeNOYIUIOTHEHHBIE, MOIYT BO3HMKATbL M IIpH IIPHHOCE
MaTepuaa [OeIOBHAIGHBIM M IPOJIOBMATLHRIM NyTsMu. [lna storo
JOCTATOYHO: a) YTOOH 0CAiOK, IMOSBUBILUMICA B IepHON BRIIaAeHHMA
JOXIeH H TasSHMA CHErOB, MOT ITOJHOCTBIO IPOCHIXATH BIIOCJIEACTBHM
1 6) YToOH TOMUA paHee BBINMABIUMX OCAJKOB, YBAAXHEHHEIX B
TepUol OTIOXEHMA CIeAVIOLeH ITOpPIMH ocagKa, TakXe MOrJa IIpo-
chIXaTh. OTH TpebOBaHUA CBOAATCS K TOMY, YTOOB B cyXoe BpeMd
BepXHAA 4YacTb TOMIM MOIJIA BHICHIXATb U I1IEMEHTHPOBATLCH IUIEH-
KaMH cojeif, BBIOIAJAIONIMX M3 pacTBOPOB. DTO BO3MOXHO, €CIH
HaKOIUIEHHE OC3JKOB IPOHMCXOOHUT B VCIOBMAX CYXOro XimMara”
(Oenucos, 1951, c. 37).

ITpuBeneHHEIE BHILE COOOpaKeHWs IMOKA3LIBAIOT, YTO B MCTOPHH
(bopMMpOBaHHA JIECCOBLIX NMOPOJA 30JI0BOIO (HeNIOBHANBHOIO M IPo-
MOBHANBHOIO) TeHe3uca B YCIOBHUSX AapUIHOTO KIMMaTa IIepHOI
MposiBJieHUs BHICOKOTO [aBlieHMsi OT Beca BRIlleNeXawix o6paso-
BaHMIi He COBIaQJaeT ¢ II€PUONOM CYLUECTBOBAHHSA ONTHMAILHBIX
(110 cTeneHu YBiaXHEeHHA) ycaoBuil ynnoTHeHnd. Ocagky HaxOOWIHCh
B ONarONMpHATHHIX YCIOBMAX IO IIOCJIEMHEMY IToKasaremro (PMer
OOJNBLIYIO BIAXHOCTb) JIMUIL TOTHA, KOTJA OHMU 3ajerayii ONM3KO K
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JHeBHOH mNoBepxHocTH. Ho MMEHHO B 3TO BpeMs OHM HCITHITHIBAIH
B/IMsTHHEe HHYTOXHO Majioro AabneHusd. Korna xe mamiienue B pesyib-
TaTeé ITPOrPECCHBHOTO HAKOIUICHUS OCaOKOB ITOBHIIIANOCH, OCAIKH
BCJICACTBHE YMCHBLUCHUS BIAXHOCTH M IOABICHMI XPHCTALIM3ALM-
OHHBIX M HHBIX CBsi3ell YNPOUYHSUIMCH, IpeBpallannck B IIOPOLY,
XOTOpad YIUIOTHSAIACh OueHb cnabo. B urore B Xome cemmmenTanum
M paHHero 3Tana cyfa’palbHOTO AMarcHesa copMHpOBaIMCh HENO-
YIUIOTHEeHHBIe TOJMILM JECCOBBIX IOpol, 06aNalolMX MMpocaioYHbIMH,
CHHTeHEeTHYeCKHMMH IO CBOEH IIpUpoJe CBOHCTBaMU,

I'padmyeckasd Molelb YIJIOTHEHMS ITHUIEBATHIX 30JIOBLIX OCAJKOB
OTMMCaHHEIM IyTeM M GopMHpOBaHUA U3 HHUX HeJOYIJIOTHEHHEIX
MPOCAJIOMHBIX JECCOBRIX ITopof, MNpemtoxeHHad H.A. denwmcoBhM,
mokasaHa Ha puc. 15. KpuBasg a—o sBiusiercs KpHBoH HOPMAJIbHOTO
VIUIOTHEHMS ITOJIHOCTBIO BOJOHACHIIICH-

HOro ocagka (KpuBas HCTMHHOIO COOT- {
BETCTBHS INOPHCTOCTH [OaBJIeHUIO). YII- 0
JIOTHEHHE BHAuYajle BOMOHACKIUEHHOTO,

Puc. 15 Tpadmdeckads MOOeNs YIUIOTHEHUS H '
GOpMHPOBAHHA CHEICHETHYECKOH IPOCATAOYHOCTH l

30JI0BRX JIECCOBHX TNopon (no H.A. Jenucosy,

1951). CrpenxaMH 31eCh ¥ Jallee NOKa3aHa BeJM- p4 [T

YHHa 30HB NOTEHUHAIBHON MPOCaTOYHOCTH LasneHne

MopucracTe

3aTeéM MOICHIXAIOIIET0 OCaJKa BEpXHEro TOpH3OHTA Ha NepBOM 3Tare
ero dopmupoBaHus (HAllpUMep, IEPBBHIM TOd HaKOIUIGHMS TOJIIHM)
NOX HeACTBHeM cOOCTBeHHOro Beca (famieHus Py) oToGpaxaercs
oTpe3koM a—o6. Ecnu mocne 3TOro cBepXy HaKAIUIMBaeTCS HOBBIM
cioit! B OH MONHOCTHIO MpOMauMBaeTCsi COBMECTHO ¢ paHee c(hOpMH-
pOBaBLIMMMCS, TO TNMOCASTHMHA HOYIUIoTHAeTcs (oTpesok 6—a). Ilo-
clledyolliee BRICHIXaHME 3TOTO CJIOs CONPOBOXKIAETCS YCAaOKOH, KO-
TOpasd OOYCIOBIMBACT YMEHBLICHHE IIOPHCTOCTH (OTpe30K 6—e, Be-
JHYMHA 3TOr0 YMeHBIIEHMd 34BHCHT OT COCTaBa TpPYHTa, M A
NECCOBRIX TOPOA OHa OORMHO HeBelmka). IIpu mocrnemylomeM pocte
JapjleHNss OT BhOlENEXAlMX IIOPpOX M BHOBb HAKAIUTMBAIOLMXCSH
OCafKOB H COXPaHEHMM HEBHICOKOH BIaXHOCTH KpMBad JajbHeiIie-
ro YIUIOTHEHHS 2—0—e DPAacCMaTPHBAeMOro NEMEHTapHOIoO cJos ITo-
PO BcKope IepeceyeT B TOYKe 0 KPUBYI0O HOPMAIBHOrO YIUIOTHEHMS
a—o W ToHjeT BbOlle Hee. BciencTBHe 3Toro B AMana3’oHe [aB-
nexuit, 6ombumx 2, mopona 6yner HeZOYILIOTHeHHo# (cM. puc. 15).

' B mogeru H.. JleHMcOB2 €10 HAKOIUTEHME He YYMTHBAETCH, OTPAXKAETCH JIMILL
NOBTOPHOe YBIaXHeHHe-IeTHApaTauusa paHee cHOpMHUPOBABILErocs CAOA.
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Ilp1 mMocTyrUleHHH BOOK M CHUJIBLHOM YBIAXHEHWH Iopon NpH JN060M
IapieHMH B TIpelesiaX NAHHOTO MHTepBala JéccoBas Iopoma 6ymer
MPOSABAATL NMPOCAOYHbIe CBOHUCTBA.

Tunoreza H.A. Jenncosa o ¢OPMHDOBAHHH CHHICHETHYECKOH
IPOCAJOYEOCTH AEMOBHAABHLIX B NPOSIOBHANLMLIX JECCOBRLIX IOPOQ.
O6pazoBaHue TOMI, IMHEUICBATLIX AEMIOBUANGHREIX M IMPOJIOBHANLHBIX
OTJIOXECHHU, TaK Xe KAK U 30JIOBBIX, ITPOMCXOTUT IYTEM IOCNenoBa-
TEJIEHOTO HACNIOSHHA OMHMX 3JeMEHTApHBIX clioeB Ha apyrue. Or-
JMyHe 3aKmoYaeTcs B OBYX IIABHEIX OcobeHHOCTAX: 1) mpH nemoBH-
ATLHOM M IIPOMIOBHATLHOM ITponeccax (popMHpyeTCs HM3HAYaIBLHO
MOJIHOCTBI0 BOAOHACHIUECHHEIM IBUIEBATRI OCANOK; 2) MOMIHOCTE €ro
cn0si, HAKOIUICHHOTO 3a ONMH 3Tall OC3JKOHAKOIUIEHMs, KaK IpaBH-
0, Ooibllle, YeM y 30JIOBHIX OOpa3oBaHMil, ¥ MOXeT NOCTUTATh B
MPOMOBUANLHLIX Lvieldax OONbLIUMX BE/VMHMH, BIUIOTH A0 IIepPBHIX
MeTpoB (Tpodumos, 19906, B).

B xome HakKoIUIeHMS NOJHOCTBIO YBIAXHEHHLIX OCAQAKOB pac-
CMaTPHBAeMOIro TEeHe3Hca, MX BHICHIXaHHS B YCIOBHSX apHUAHOTO
KIuMaTa, ITOCHCOYIOIIer0 YBIAXHEHHA IIOCHEe ICPEXPRITHA HOBEIM
CJIoeM BOXOHACKIIICHHBIX 00pa30BaHMA, UX COBMeCTHOIO BHICHIXAHHSA
MPOUCXOHAT TIpoLleccH YIVIOTHEHMs, O4YeHb OMHM3KHe K OIMHMCAHHBIM
paHee Ul 30JIOBHIX OTJIOXeHMH. B 3TOM ciayyae Takke cdopMHUpyeT-
cd pas’phlB BO BpeMcHM IlepHopa Ie#CTBHS Ha IIbUIeBaThic BBICO-
Xili¥ie ¥ yXe YNpOYHMBIUMecs ITOPOJBI BO3pOCIUErO AaBicHWs OT Be-
ca BHILENeXAIIMX 00pa3’oBaHMl M IepHOAa CYLICCTBOBAHUA OITHU-
MANBLHEIX ITO CTeIeHH YBJIaXXKHEeHUs YCJIOBHM UX YIJIOTHeHMS. B mTore
B XOie ceIMMeHTAllMM U paHHero cy0al’paJbHOrO JMTOreHesa (op-
MMpPYIOTCS HEXOYIUIOTHEHHBIC TOMILUU JIECCOBHIX NEIOBHATBLHEIX IJIH
MPOIOBUATILHEIX OTIOXeHMI, KOTOPHIM CBOMCTBeHHa CHHTCHeTHYec-
Kas MpocagovHOCTD.

310 cxoncreo mosBomwio H.A. eHucoBy Hcronb3oBaTh MOMEND,
NMpUBeNeHHYI0O Ha puc. 15, mnsa omucanus (opMHpPOBAaHMSA CHHICHe-
THYECKON ITPOCANOYHOCTH [Ae/NOBUANLHEIX U IPOMIOBHATLHEIX OTIO-
XeHH#. 1 310 B Ile/loM BepHO, €CIM paccMaTpMBaThb CHTYALTMIO,
KOTfla B TOYKe 4 XPHUBHIX HaXOOMTCH M3HAYAILHO IOJNHOCTBIO YB-
JIAXHEHHBIA IPYHT.

AHamu3s rumore3 H.S. Jenucosa (Tpodumon, 1980) moxasan, uro
reoNorudecky cAabhIMH €€ IMO3UIIMAMH SBISIOTCSA: a) TPYAHOCTH €€
NMpHUMeHEHMA X aHaMM3y TeHe3uca IMpOocajioYHOCTH CJIOXHO IOCTPO-
eHHEIX TOJIL, B YaCTHOCTH pa3pe3oB, B KOTOPHIX YCTAHOBJ¢HA I[MK-
JMTHOCTE M3MEHEHMA COCTaBa, CTPOEHHS M CBOWMCTB, 0cobOeHHO cJio-
XeHHBEIX OTJIOKeHMSMM pa3HOrO reHesuca (BXIOYAs aNIOBHANBLHELE,
03epHO-AIUNIOBHANLHEIe M APYIHe BOIHBIE) M COACPXAIMX IOTpebeH-
HEle MOYBH XOJOMHOIO WX THAPOMOP(MHOro THUIOB; 6) OTCYICTBHE
JOXa3aTeJIbCTB ITyTed CcOXpaHeHMs ITPOCAIOYHBIX CBOMCTB JIECCOBBIX
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MOpPOJ B TeYeHUeE UIMTEILHOrO (TeoIOTHYecKOoro) BpeMeHM; B) Tpyi-
HOCTH OOBSCHEHUS IIMPOKO BCTPEYalOLIErocsi Pe3KOro YBeJIHMYeHUs
NpOCaOMHOCT B JIECCOBOW TOMILE IIOA TOPHU3OHTOM IOrpebeHHEIX
IOYB; T) CIOXHOCTh OOBICHEHMS OTMedyaeMOoro yBeJMYeHMs IIpoca-
JIOYHOCTH JIECCOBBIX HOPOJ IpH ONMHAKOBOM MX BJIAXHOCTH B 6epero-
BEIX WJIH WCKYCCTBEHHBIX CKJIOHAX HO CpaBHEHMIO C IUIAKOPHBIMM
y4acTKaMM; [) TPYAHOCTH OOBSCHEHMS HepeOKO BCTpeyYalolerocs
YeTKO BBIPAXEHHOTO CKayKooGpa3HOro 3aKOHOMepHOro (HecTalMo-
HapHOTO) M3MEHEHMS BeJMYMHHE INPOCAJOYHOCTH JIECCOBRIX HOPOZ
npu OHTOBOM Harpyske Io pa3pedy — peskoe yMeHBLUeHHEe ee IIo
rIyOMHe B ONHOPOOHEIX TONILAX ¥ OTIOXKEHHAX OTHENBbHBIX CelH-
MEHTALMOHHLIX LIMKJIUTOB B CJOXHO HOCTPOSHHHIX TONMAX; HCXOOA
u3 runoresnl H.A. Henucopa, creqoBano 6b61 oXMAATh cHAYada HEXKO-
TOPOro yBeJMYECHMS BEIMYMHE Ko3(hdHIIMeHTa OTHOCHTEILHOH ITpo-
CaJJOYHOCTH IIpY TakoM Harpy3ke BHM3 Mo pa3spe3y (o6HYHO 10
5—6 M, penko 6onee — go 10—12 M), 3aveM B pasHOH cTemeHM
BBIPAXEHHOTO 33aKOHOMEPHOIO YMEHBIUEHHSA €ero, a 3aTeM BHOBb
BO3pacTaHusl ([IOCNeOBaTeNIbHOE NepeceYeHie ¢ KPUBRIMHM NIPOCAIOy-
voctu 0,1; 0,2; 0,3 MIla u Gonee) wm, mo XpaiiHeil Mepe, cKau-
X000pa3sHOTO HE3aKOHOMEPHOIO (CTALMOHAPHOTO) M3MEHEHMs 3TOTo
noxasareJid ITo pa3pe3y B BepXHe#l yacTé TOJNLI.

KpHocHHre HeTHYeCKO-CYONHMANHOHAAA THNOTe3a (OPMHPOBAHMS
NDpPOCABOYHOCTH jaéccoBmix mopon. A.B. Munepsunnim u H.H. Ko-
MHccapoBod B 1983 r. 6kUTa BBHIIBMHYT2 TMIOTe3a O (hOPMHPOBAHMH
CHHIeHeTHUeCcKOo! HpOCcaoHOCTH JIECCOBHIX IMOPON B IIpollecce CHH-
reHeTH4eCKOro IIPOMEp3aHMs IThbUIEBATHIX OCAIKOB M IOCIEOYIOLIETO
ux obe3BoXWBaHUA (HMcCyllleHMA) MyTeM cyOJNMMallM4 JIbAa MIH ye-
KOPEHHOro MCHApeHMs BJarv Ipy reojiormyecku ObIcTpoil permpapa-
TalMM MHOToJIeTHeH Mep1oThl. VIMy BRIABMHYT “IpMHLMI KpHO-
TEHHOTO pa3yIUIOTHeHUA” U COCTaBleHa Ipadudeckas JorMyeckas
MoJieJb 3T0oro crnocoba opMHpPOBaHUS MPOCAIOYHOCTH.

A.B. Munepun (1983) nomdepkuBaeT, YTO npu OTTAMBAHHM B
npoluiecce HOBHILIEHUsA TeMIIEPAaTyphl IepBOH TiepeXOAWT B XKHIKOE
COCTOsIHME 3acONIeHHAd 4YacTb JIBbIA, HaXoldlllasdcs B Nopax BHICOKO-
MOPHCTON Mepaiol mopomnl. “O6pasyioliuiics Mpy ITOM 31eKTPOIMT
yucnapseIcs B YCIOBHAX OTPHLATEILHBIX TeMIlepaTyp. Takum ofpa-
30M, IpY HOBHILEHNM TEMIIEPATYpHl HNPOHUCXOMHUT IIOCTEHEHHOE BhI-
TaMBaHWe Jiba, COINPOBOXAAIOLIeeCs HEINpephHIBHLIM HMCIIApeHHeM Ta-
JIOM BJarv, YTo HPUBORMUT K MCCYIUEHHMIO IPYHTa ele OO OOCTH-
XeHHA MM IOJOXWTEeIbHOM TeMIlepaTyphl. [lonobHule aBieHMs obec-
MeYnBalOT COXpaHeHHe B MpOLEcce OTTAUBAHHSA BHICOKOM NOPUCTOCTH
IpyHTa, obpa3oBaBlilieiicsi 3a CYET KPHOI¢HHOTO paclIMPeHMS BOJIHI
IIipH NTpOMep3aHny riaodyasprol cucteMui” (c. 28—29).
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INMomyepkHeM, YTO 3Ta IHIOTE3a BRIBHHYTa B OYeHb OOwIeM
BUIE; HeobxomuMmo cdopMymiposaTtsh du3MYecKue, KIMMaTHYECKHe |
TEOJIOTMYECKHE YCIOBHA “paboTH” Takoro MexaHusMa (HopMUpOBaHMS
CHHICHETWYECKON IpOCANOYHOCTH JNECCOBRIX NOpOZA, IIPHYEM IIpU-
MEHMTENBHO HE TONBKO K 3NEMEHTAapHOMY CJOI0, HO M K TOJIaM
TIPOCTOTO ¥ CJIOXHOTO CTPDOCHUA.

I'mnore3za H.A. leAncoBa o reHe3’fce 3NMHETeHeTHYECKOH mpocanod-
HOCTH AJUIIOBHANBEMX JECCOBMX mopon. O6pasoBaHMe NPOCANOYHOCTH
QUTOBHATHHBIX OTIOXCHUN WAET NPWHLIMIIMANLHO MHEIM TTyTeM. Ecnu
Y 30J0BHX, ACMOBUANLHAEIX U IMPOMOBUANLHBIX JECCOBHIX TOPOJ OHa
dopMupyercs B Xolle HaKOIUIEHMs TOMI Ha ITyTM IpeBpallieHuUs
ocagka B NOpoAy, TO Y aUNOBUANBHBEIX OTIOXCHWH BO3HMKAET BCHEH-
CTBHE U3MEHEHUA TEPMOBIAXHOCTHHIX YCIOBHM yXe TOCNe 3aBeplie-
HHA MX OCAOKOHAKOIUICHMSI M TIPeBpalllecHWA B BRICOKOHOPUCTYIO
nopony (MpeuMyILIECTBEHHO CKDHITO- H JTHH30BHAHOCIOUCTHIX MUKPO-
dammit aunoBHA) B YCHOBHAX TOWMEL B cuiy storo mepsrie (3070-
Bhi¢, NCMOBHANBHHEE Y IPONIOBHANBHLIC) B MOAABASIONIEM 60MNh-
UIMHCTBE pa3pe30B MOTYT TPOSHIATh IPOCANOYHBIC CBOICTBA TIOR
HmeiictBueM CcOOCTBEHHOrO Beca TOMUM {OH MOXET CyLUeCTBEHHO
BO3pacT¥ B XOOe NPOAOJIKABINETOCH OCANKOHAKOIUICHHS), a BTOphIE
TeOPETHYECKH 3a CYET OIMMCAHHOTO Jajlee NMpollecca ITOH ocobeHHOC-
THIO He 00najaroT M MOIyT pealM30BaTh IPOCafoYHOCTh TONBKO MOQ
JONOMHHUTEbHON Harpyskoi (Tpodumos, 19866, 1990s).

TlepBrM paccMoTpen obcyxnmaemunii Bonpoc H.A. Hdermcos (1951),
00OCHOBaBIIMIT BO3MOXHOCTE MOSBICHUA IPOCATOYHOCTH Y AJUTIOBU-
ATbHBIX IBUICBATHIX TMOPOA TIOCNE IIEPEXOfa MX M3 pa3pesa IOoHMES
B 0DCTaHOBKY HaAIIOMMEHHOMN Teppachl B YCIOBUAX XAPKOro KJIMMaTa,
VIM normgecku nokasaHk! IyTH oOpasoBaHMsd 3TOro CBOWCTBA Y TAKHX
TIOPOA KaK B XOAE eCTECTBCHHOTO IeOJIOTMYECKOrC PAsBUTHUS TEpPpUTO-
pyu (yBe/MdeHMe BHCIUHEH Harpyskd 3a cver hopMHMpOBaHMA B
apUIHBIX YCIOBHAX TEPEKPBIBAIOLICH a/UDOBUM HeMIOBUANLHOU, Mpo-
MOBHANLHON WK APYroil Mo reHesucy cyGaspaibHOM TOMIM), TAK U B
Tipollecce MIXCHEeDHO-XO3AMCTBEHHOM JeATeIbHOCTH YenopeKa (Ha-
TIpEMePp, BCICOCTBUE YBCIMUYCHMS BHELHEH HArpy3Kd TOX HeHCTBH-
€M BO3BEJCHHOTO COODYXEHUS).

Hcropus YIUIOTHEHMS @UTIOBHANBHBIX ITBUIEBATHIX OTIOXEHMIHA
noi#iMeHHOH# darmm mpencTaBndercd caenyiowei. [IpH HaxoruleHHH
NMLUIEBATBIX OCAIKOB B TpefesiaX MONMBI JABNCHUE, HUCITLITHIBAC-
MoOe JMIEMEHTapHEIM KX CJIOEM B CBA3M C YBENWYCHHEM MOIIHOCTH
TTOCNERYIONMX TepeKphEBaloumXx obpasoBanuit ¢ 0 1o A M, Bo3spac-
taeT or 0 go P;. ITockombKy ocanmky BOXOHACHILEHB (WIM CHIBHO
YBIaXHCHH), TO0 WX yIUIoTHeHMNe 3th¢heKTHBHO W COBIANAET C KpH-
BOW HOPMAaITLHOTO YIUIOTHEHMs (OTpe3oK a—6 Ha puc. 16). B xope
TEOJIOTMYECKOTO Pa3sBHTHS ITOMMEHHEIC YCIOBHA CMEHSIOTCS obcra-
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HOBKOM HaNITOMMEHHOHN Teppachl, YTO OOYCIHOBUT HEKOTOPOE ITOHACHI-
XaHpe ¥ YNPOYHEHME ALTIOBUAIBHEIX OTioXkeHui. Ecmm sareM atn
NopoAbl GyAyT TEpeKpRITH 06pa3’oBaHUAMM HNENIOBUANLHOTO (TPOMIC-
BHAJIBHOTO) TIPOUCXOXIOeHUs (WIH
Ha Hel BO3BeOYT MHXeHepHoOe
COOpYXKEHHME), TO CyMMapHasd Ha- 0
TPY3Ka Ha paccMaTpHBaeMbIH Co#
poapacteT fo P,. Ilon ee piusaHu-
eM MAaJOBJaXHble YNPOYHEHHEIE
TIOpOALl 3TOTO CJIOS HayHyT YII-

Puc. 16. Tpadnyecxas MONeNb YIUIOTHEHUA I

H GOpPMHPOBAHUS 2MUTEHETHYeCKOH Npo- | LB
CalOYHOCTH AUTIOBHANBHEX JIECCOBHX IIO- i
pox (no HA. Jenucosy, 1951) 2

NopnetocTs
o
o~

Py
Bdasnheunne

noTHATECS. MIX ynmoTHeHMe HIeT TNO KDUBOH 6, jeXallleH BhILIe
KDHBOM HOPMAILHOTO YINIOTHeHMS (puc. 16), BCeacTBue 4ero BOZHM-
KaeT SMHTCHEeTHYECKash HENOYIUIOTHEHHOCTh ALTIOBHATLHEIX TOpPOA
(npy 3TOM YeMm Oonbitic BenWYWHA JOMONHUTENLHOH NPHUIPY3KU U
YeM MeHbllle BJIAXHOCTb 3TMX TOpoA, TeM Gomblued 6yHmeT cTemneHb
Taxoil HeJOYIUIOTHEHHOCTH). B COOTBETCTBHM ¢ 3THM YBJIAXHECHME
TPYHTA Ha 3TOM YYacTKe BRI3OBET €r0 HOYIUIOTHEHHE W HOTIONHM-
TeNBHYIO OCANKy — IpOoCcaiKy.

U B oTHomieHMM 3TOI IMIIOTE3h! €CTh LENBIA DSl TEOJOTHHEC-
KHX BOTIPOCOB, TPeOyIOLmX cBoero pasdpenienns. Ilo cymecTBy, 4eTnl-
pe TiepBhle TNO3ULMH, OTMEYeHHEIE BHIUE B OTHOIUCHHUM TI'MIIOTE3H
H.f. [denmcopa O reHesuce CHHTeHeTU4ECKOH IIpOCRNOYHOCTH, Tipa-
BOMEpHHI M Ui 3Toro ciydas. OoHaxo no3uiyd ngrasd — Halddue
YeTKO BhIPAXCHHOIO CKadyKoOOpa3HOro 3aKOHOMEPHOTO YMEHBLILICHM
k03¢ PULMEHTa OTHOCHUTEIBLHON IpPOCAJOYHOCTH B ONHODOAHBIX U
TIPOCTRIX MO CTPOSHMIO TOJIAX TMPU ONPEHAescHHOH Harpyske, Iipe-
BhILIaIOLIeH OLITOBYIO, yXe MOXeT ObITh serko oObsicHeHa. Bemp
néccopble TIOPOABI BEpXHeH 4YacTH paspe3a VIUVIOTHSJDICE B Mayo-
BJIZXHOM COCTOSHMM TIOf BAMSHHMEM NMPUPORHON HATPY3KH B CYLUECT-
BEHHO MCHBILUCH CTEIICHM IO CPaBHEHMIO C Goiee riyfoko saleraio-
UMMM, HAa XOTOpHIE MIMTENLHOE BpeMs HeHCTBOBaIO Oonblliee Iio
BeJIMYMHE AaBJCHME OT Brlesnexaiux nopon. [losroMy rpu omuHa-
KOBOH JHelcTByIolIer Harpyske (Hampumep, 0,3 MIla), npesnnua-
Iolell NpUpONHYI0, BeruunHa AedopMallMyl TpH YRIAXHEHWH Y 06-
pasnoB, OTOOPAaHHBEIX C MEHBIIMX Iy6MH, OyheT cymlecTBeHHO 0OJNb-
Hied, YeM OTOOpaHHBIX ¢ GOMLUMX IIYOuH; K03(PPULMEHTH OTHO-
CUTeJILHOM TIpOCaJOYHOCTH OyRYyT HM3MEHSTHCA JIO 3TOM Xe 3aKo-
HOMepHOCTH. Ecnu Xe Harpysky B mpoumecce oOMNbITa Mbl BO3bBMEM
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paBHO¥W IIpHPOOHOM Ha KakKoM-To mybHHe, To o0paslihl, 3amerarolue
BHILLE €€, OKAXYICH IPOCAZOYHLIMH, TipHYeM Ko3hdHLHEHT OTHO-
CUMTENLHOM TIPOCATOYHOCTH HX OymeT Tem Gomblnmi, 4eM ¢ MeHb-
Ied ry6uHH o6pasubl oTobpaHsl. Huoke 3T0H rirybuHm aumoBHah-
Hule NECCOBHIe ITOPOANI TIPU TAaKOM Harpyske okaxyrcst HeIpoca-
JOYHBEIMH.

I'mnoreza rumepreHHO-erHAPATANHOHRO-PA3YILVIOTHHTENLHOIO MEXA-
HH3M2 (QODMHEDOBAHAA NPOCANOYHOCTH JECCOBBIX HOPOJ Pa3HOrO re-
He3Hca. DTa ruItoTe3a NMEepBOHAYAIRHO BRABUHYTa A.B. MuHepBHHBIM
B 1959 r. 3areM Gomee yrny6ieHHOe ec HITOXCHME OCYIIECTBICHO
A.B. MuHeppuHeiM U E.M. CepreeebM B 1961—1964 1T., a mosxe
P TIO3ULMI B Hee BHECHM aBTOp JaHHO# pab6otnl (Tpodumon, 1963)
u A.B. Munepsus (1975).

Cyth 310 rHMOTE3H: GOpMHUPOBAHHME IPOCAAOUYHOCTH JNECCOBRIX
TIOPOH CBSI3aHO ¢ pA3yIUIOTHSIOIIMM ¥ HETMIpaTAliMOHHLIM BO3ACH-
CTBHEM THICPreHHRIX ITPOLIECCOB Ha H3HAaYyalbHO TbIiEBaThle H B
1IeNIOM BRICOKOTIOpHCTHIe obpasopanual. B ee pamkax Bemylas poib
OTBONUTICA PA3VILIOTHEHHMIO W HETHADATAIMH TOMILM BCIEACTBHE H3-
MEHEeHVs e€ TepMOBIAXHOCTHOIO DeXUMa B YCIOBHMAX OTCYTCTBMS
$a3oBLIX mepeXxolOB BoAwl (Boma — JeR — BOHKA) WM HX HamWM4mus
TOJILKO B COBPEMEHHOM CJIO€ CEe30HHOIO ITPOMep3aHu.

Jlormko-rpaduieckas Moaenb GOPMUPOBAHMA —ITPOCAZOYHOCTH
NECCOBHIX TOPOX B COOTBeTCTBHMM C OSTOH TUIIOTe30i Ha IipuMe-
pPe HW3HAYATLHO IBUICBATHIX OTIOXeHM BOJHOIO TeHesuca IoKasaHa
Ha puc. 17.

Ha sTOM rpaguke OTpe30K a2 OoTBevaeT NPHPOTHOMY YIUIOTHE-
HMIO TIOPOAK O3¢pHO-ALMIOBHATHHOIO ITPOUCXOXIeHMd. OTpe3ok 2d
COOTBETCTBYET PasyIUIOTHEHMIO ITOPOA TOX RIMSHMEM TIHIlepleHHBIX
npoueccoB. Ero penmuuMHa MoXeT OHIThb pas3inwyHa, 4TO OO6YCJNOB-
JIEHO COCTaBOM IIOPOJ, MECTONOJOXEHHMEM HX MaccHBa, KIMMaTOM
¥ IyOMHO# pa3sBUTHA Mpolecca rurepreHesa (CM. B TOCHEHYIOLMX
paspenax).

OnemM 3 Haubonee BeCKHMX MOKA3aTeIBCTB B TIOJAB3Y 3TOTO
TIyTM SBJISeTCS LUMPOKOE ITOKPOBHOE 3ajleraHye IMpocajodyHbIX Nécco-
BRIX TOPOA B pa3dpe3aX pasHEIX reoMopdonormiyeckux 3eMEHTOB
(MEeXAypeuHEIX paBHMH, HaIIOMMEHHBIX Teppac, IIPOMIOBHAIBHBIX
1upieiiPoB, CKIOHOB M Jp.), CHOXECHHHIX DAMIMYHBIMU IO TeHE3HCY
TIOPOAaMM (BKITIOYASA AJLTIOBHATLHEIE, O3¢pHO-ALIOBHANbLHEIE, BOTHO-
NEIHUKOBHE M JaXe JeNHMKOBRIE). B momamisionielt yacTM 3THUX
pa3’pe3oB OTMEYEHO 3aKOHOMEpHoe (4acTo cKaykoobpasHoe) YMeHBb-

! [IpuMenmTenBHO X NpPeobpa3oBaHMIO MACCHBOB MANOBIAXHHX TOpOA LENECO0GPasHO

TOBOPHMTh O “IMITepreHHO-pa3yTUIOTHUTEILHON® BETBH 3TOH TMIOTE3IH.

102



s
a 5SSt
E © 50 e
- :’15 3 :
o
a.
= = 40 b
o =35.
: T A v L] T ¥ Al o
0+ 2 8 4 5 6 1 8

Jasnenue P, Mia

Puc. 17. Monens ywiorHeHus-pasy- Puc. 18 Monenb ¢GbOpMHUPOBAHUA ITMICHETH-
IUIOTHEHHM? M (POPMMpOBAHMA IIpO- HECKOH IPOCAXOYHOCTH NECCOBHX MOPON INPH
CaJloYUHX CBOWCTB B XONE THIEpreH- HMX KPHOTEHHOM Da3yIUIOTHEHHM B XONe 2IIHre-
HOIO H3MEHEHHMS O3EPHO-AULOBHANL- HETHYECKOTO IpOMEp3aHMs M MNOCHeRyIOLIeM
HEX OTIOXEHMH IBUIEBATOIO cOCTaBa MCCYWIeHMH (no A.B. Munepsuny u H.H. Ko-
(no B.T. Tpogumosy u B.C. Bowda- Muccaposod, 1983)

penko, 1983a)

weHne xo3ddUiMeHTa OTHOCUTENLHOM INPOCagoOYHOCTH BHHU3 IO
pa3spe3y, HauWHasd HeIOCPEICTBEHHO OT COBPEMEHHBIX NOMITOYBEHHBIX
TODHU3OHTOB, TIpHYeM He TOJNBKO TNpU JOTOIHHTENLHRIX HArpysKax
(uro MoxHO OOBLICHMTL ucxoiid H3 mocrpoenmii H.A. emmcosa),
HO W, I7MaBHOE, MOH HATrpy3Koll, paBHoi NpupoxHoi. Hamrume néc-
COBBIX IOpOHN IOCHeOHETO THIIA, 3aleralollMX B BEpXHeH YacTH
paspe3a AJUIIOBHANBHEIX, O3¢pHO-ALTIOBHANBHBEIX ¥ BOTHO-JEAHUKO-
BRIX TOMNII, BooOllle He MOXeT OMTHL OOBLACHeHO HM OTHOM W3 TH-
mote3 H.A. HenmicoBa. OHO CBMIETENLCTBYET, YTO BOXHLIE OCAIKHU
yXe TOCNe MX INpPEBpAlliCHHMS B TOpHYIO NOPONY HOPMANLHOH VYII-
JIOTHEHHOCTH OKA3aIMCh PA3YIUIOTHEHHBIMH MO OTHOLUCHMIO K TIpH-
pomHO! Harpyske. COBpeMeHHBIE YCHOBHSI 3aleTaHHsi 3TUX ITOPoH
Heus3bexXHO TIpHMBOAAT K BHIBOAY, YTO 3TC DA3YIUIOTHEHME IMITEpIEeH-
HOe, a MPOCAJOYHOCTb MOPOH JIUICHeTUYecKad.

BaxHoe 3HaueHWe HMMeeT M CHEAYIOLMHA MOMEHT: TMIIEpreHHBIM
pAasyIUIOTHEHHEM JIOTHYHO oObicHsercs pasBuTHe Hambonee Ipoca-
HOYHBIX JIECCOBBIX NOPOJ Ha IIPUCKJIOHOBRIX Yy4acTKaX pazIMYHEIX
reoMOpGONOTMYECKIX 3MEMEHTOB, CIOXEHHBLIX AUTIOBUATLHEIMM ¥
03epHO-AUTIOBHANTLHEIMY OTIOXeHMAMU. VIMeHHO 3fech IIpH IpOYMX
paBHBIX YCIOBMAX Haubolnee aKTHBHO MpPOTEKaeT HErMAPATALIMS TOJII,
HMX arperauys, TepMH4ecKoe pa3yIUIOTHeHHe, a Takke (opMupyerca
Iy0oKoe Ce30HHOEe MpoMep3aHUe TPYHTOB.

Kpome TOro, UMEHHO ¢ 3THX NOZHLMIA JNerko OOLACHAETCA yBe-
JIYeHMe TPOCANOYHOCTH MOJ TOPU3OHTaMM MorpebeHHEIX mo4B. Ie-
He3UC NpOCaNOYHOCTH IIPOCTHIX MO CTPOSHMIO JECCOBHIX TOJMIL, CHO-
XEHHEIX OTIOXEHHMSAMM BOIHOTO TeHesuca (IMIOBUATBHLIMM, O3¢PHO-
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QJUIOBUATLHLIMM, BOJHO-NICHMKOBEIMM) M TNPOSBASIOIIMX Ipoca-
JOYHOCTb TIPY NIPUPOTHON Harpyske, MOXeT OHITL O6BbICHEH TOMBKO
C YYEeTOM 3TOW TMITOTE3RI.

Kprosmuosaanbnas ranore3a (OpPMHPOBAHHA NpOCANOYHOCTH JEC-
CoBHIX mopoa. JTa rumoTe3a obocobunach U3 Hemp mpeNHIAYILEH M
CBA3aHa TpeXIe Bcero ¢ mMeHamu A.B. MuHepBuna, E.M. Cepree-
Ba H ¥x coasropoB (A.M. BoponuHa, H.H. Komuecaposoit, H.X. Tu-
mupsacopoii, JI.B. BopomynuHoii u hp.). B paMkax sroif IMIOTeshl
(dopMHpOBaHHe NPOCafOYHOCTH CBA3LIBAETCA C BO3AEHCTBHEM KpHO-
TCHHBIX NMPONECCCOB Ha BhIBETPHBAIOLMECHA TOPOIBI pa3sHOIoO TeHe3uca,
BospacTa M coctaBa. OcobeHHO Gonblluas pPONb OTBOAMTCA CTOPOH-
HMKaMM 3TOH TIHMIOTe3bl pasyIUIOTHEHHWIO IIOPOR B BepXHel YacTu
paspesa 3a CYET CE30HHOTO IIPOMEP3AHUA IIOPOA, LMKIMYECKOMY
HU3MEHEHHMIO TeMIIepaTyp B CJIoe TOHOBLIX TEILIOO60pPOTOB, a TaKkKe
Cy6JMMalMHM Nbia U3 MEP3JILIX TONIL, YTO IO3BONSET PA3yILUIOTHEH-
HhIM paHee JHLIWUCTHIM TOPOJAM COXPAHUTH BBICOKYIO 3IMTEHETHYEC-
KYyIO TIOPUCTOCTE ¥ NpuobpeTaTh NMpOCcalloYHOCTh B yCIOBUAX HU3KOM
BIAXHOCTH TIpH NepeXoie TeMIlepaTyp nopox B o6nactb MonoXuTelb-
HBEIX 3HaYeHHA,

O1a nmoTes’a mepepocia, MOIHGHUHPOBATACE B MOCTPOCHHAX
A.B. MuHepsuHa (1982) B KPHOINHTEHETHIECKO-CYGNAMANHORAYIO FH-
noresy ¢GopMHPOBAHHS NPOCANOYHOCTH JECCOBBIX mopoa. Cyrb ee:
(dopMMpOBaHHe TPOCANOYHOCTH CBA3AHO C Da3’yIUIOTHEHMEM IOPOX
moboro renesuca M BO3pacTa, NMpHOOPETaeMBIM B xofe SIUTCHETH-
YecKOro IIpOMEpP3aHHUs, KOTOpOe COXpaHAeTCS TNpy MX HeIMApaTa-
IMH TyTeM CybIMMailiM WM HCMAapeHUd BJIaTH MpH [JerpataliH
Mep3JIOTHI.

A.B. Munepsund u H.H. Kommccaposa (1983) mpemnoxwiu rpa-
duyeckyio mMopemb HOpMMPOBAHMSA SIHMICHETUYECKOM IPOCANOYHOC-
TH JECCOBHIX NOPOQ HPH MX KPUOTCHHOM palyIUloTHeHMH (puc. 18).
B yBnaXHeHHOM COCTOSHMM INOPHMCTOCTb COOTBETCTBYET NABJICHHMIO
BEILENEXaUmMX Nopo (oTpesok as). Ha KakoM-To BpeMeHHOM OTpe3-
K& CYIIeCTBOBaHMA YXe C(hOpMMPOEBABIIMECH ITOPONKI SIMHICHETUIEC-
KM TIPOMEp3al0T, YTO COMNPOBOXIACTCA MX KPHOICHHEIM pasyIUIoTHE-
HHeM (orpe3ok 6e). Tlopomsl npuobpeTaloT BEICOKYIO NOPHCTOCTD,
CTAHOBATCA Pa3yIUIOTHCHHBIMM TIO OTHOLICHHMIO K HEMCTBYIOLIEH Bep-
THKATbHOM Harpyske OT Beca mopof. EciM Takoe cocTosgHHe COX-
paHUTCA B IIpoliecce WCCYLICHHMS TOpOR (Hanmpumep, BCIEACTBUE
cybimMMauuy nnaa), To cdopMmupyercs SIHICHETHYeckas Ipocamoy-
HOCTb, KOTopas OymeT peaqM30BaHa IIPH NOCIEAYIOMIEM YRIAXHEHHM
nopo.

C mByMs nocnemHMMH THMIIOTE3aMH CBA3aH LEJNEIE pSA reonoru-
YeCKMX BOIPOCOB M HepellieHHEIX IpobneM. K ux umcay orHocarcs:
1)} HepaspaboTaHHOCTh BOMpPOCa O MANCOKIMMAaTHUYEeCKHUX U TeONOTH-
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YECKHX YCIOBUAX “paboThl” MEeXaHU3MAa MCCYLIEHMs pa3yIUIOTHEHHKIX
TIpY SIUICHETMYECKOM IIPOMEP3aHMH THINICBATHIX MEDPIMRIX TOJIL
nyTeM CybIMMAalMY JIbJ2 WM YCKOPDEHHOrO WCTIapeHMs BiIarv TpH
TeoJIorMyecKy OLICTpOH Herpajalli¥ MHOTONETHEH MepaNoTel; 2) He-
JOCTATOYHO 4eTKO chHOpMynMpoBaHHEIE TO3MIMM B BOMpPOCAX KOH-
CepBallMM ¥ COXpPaHEHMs IPOCafOYHLIX CBOMCTB BO BpeMEeHH; 3) TpyX-
HOCTH aHamM3a CIHOXHO MOCTPOSHHEIX TOJML, MPOCANOYHOCTbL KOTO-
PEIX IIO pa3pe3y U3MEHSeTcH LHMKINYECKH; 4) OTBelieHMe CIMILKOM
6omp1ION pOAM TIpOUECCY CE30HHOIO M MHOIOJNETHEro MpoMep3aHHs-
nporamBaHnd B GbopMUpoBaHMM IIPOCagOYHBIX CBOMCTB TOpoL 3Me-
MEHTapHOIO ClOf; 5) HeJOCTaTOYHBIA y4YeT HPYTMX (aKTOpOB FH-
TIepreHHoro TipeobpasoBaHMA mopox (WM3MEHEHWE BJAXHOCTH, arpe-
rauud TIOpOA TpM MX MOACHIXaHWH, TIepepacripefieficHiie BOTHO-pac-
TBOPUMBIX coJiel M XapboHaTOB IO paspedy M fp.), TIpHBOIALIMX
WM criocobCcTBYIOLMX GOPMMPOBAHMIO TIPOCATOYHBIX CBOMCTB. I'MaB-
HEIM H3 BCEX JTUX BONPOCOB sBifdeTcs TepBH. Ero perueHue
OHOBPEMEHHO TIO3BOJIET PELUUTh, IO CYLLECTBY, ¥ BTOPOH ¥ TpeTHit
BOITPOCHI.

TI'azoruppaTnas rumore3a (OPMMPOBAHHA NPOCANOYHOCTH JECCOBBLIX
mopoa. Jrta rumoresa BelIBUHYTa A.A. KonosanopeM B 1997 r. B
CBA3K C TeM, YTO “BO3MOXHOCTL CYO/MMAnMM Jh0a K3 TOMIUH
TpyHTa B CONMbUMX 00BEMaxX (MOLUHOCTL MPOCAJOYHEIX TPYHTOB KOC-
TUTAeT HECATKOB METPOB) MPH HATWYMU CHETOBOIO M AaXe JENIHO-
ro (B 3MOXM OJeJeHEHHMH) TMOKPOBa BHI3LIBAET COMHEHMA” Y YTO
“IIpocaoYHOCTh NECCOBRIX I'PYHTOB (IO KpalfHeil Mepe, He 30JI0BOTO
MPOUCXOXICHMA) TIOK ACHCTBUEM COOGCTBEHHOTO Beca HW3BECTHBHIMM
MeXaHHU3MaMH 00e3BOXUBaHUA OOBICHUTL TPYIHO”.

CyTb Tas’oruipaTHOH TIMITOTe3n GOpMHMpPOBAHMS IIPOCANOYHOCTH
JECCOBRIX INOPOH COCTOMT B CHEAYIOILeM: ONHMM M3 BO3MOXHBIX
MEXAHU3MOB 00pa30BaHMA MaKpPOINOPHCTOCTH U NPOCANOYHOCTH ITHX
MOpPOX SBAAETCH OOpa3’oBaHME Ta3OTMAPATOB B TIPUTIOBE PXHOCTHBIX
OTNOXECHMAX B JNeJHMKOBLIE TIEDUONBI W WX pa3pylIEHHE C BBIHO-
cOM rasoB B atMocdepy B MeXJIeTHHKOBLe. B obocHoBaHMe 3TOro
A.A. KOHOBaJIOB IpUBOANT CIECHYIOLIME ITO3ULIVIN:

1) npu ob6pa3oBaHHUU JTHIOTIONOOHBIX ra3orHAPATOB BOXA YBEIMYH-
paeTca B o6beMe Ha 26—32%, pasBuBas OrpoMHLIE HaBIeHMA
(cmocobHbie nedopMupoBaTh U HaXe pa3phBaTh METAIIHYEC-
xue Tpy6nl);

2) rasorMupaThl 001afal0T LIEMEHTUPYIOIIMMH CBOMCTBAMM,

3) rasorMapaThl pasHOro cocraBa GOpMHUPYIOTCA B KpuoimTocdepe
Ha HeboNbIMX rTyOHHAaX Jaxe B YCIOBHMAX OTCYTCTBHSA OJIEHE-
HEHHUA; B TIepBYIO Ovepelb B Ta3orMIpaThl IEPEXOAUT Cepo-
BOHOPOJ, 3aTeM IIpOIMaH, YrieKUCIblik Ta3 U MeTaH;
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4) B NeTHUKOBLIE TIEPUOAB! TepMmobapuyeckue YCIOBUS TIa30THA-
paToobpa3’oBaHNA MHOTCKPATHO YIYYILATHCh, YTO COMpOBOXKIA-
JOCh TOITIOUICHUEeM YIJIEKHCHoro rasa u3 armocdepn. “B pe-
3yJLTaTe TIPOLECCOB KPUOIHTOreHe3a W CXOOHBEIX C HMMHM IIpO-
LIECCOB TMIpaTONUTOreHesa 3fech chOpMHUpPOBAIUCE MEPIJNBIE U
THMIPAaTOHOCHBIE TOMLM C TEeKCTypaMH, MOoNoOHmIMM Habimopa-
eMBbIM B JECCOBHAHBIX JHAOHACHILCHHHIX TOMIAx B obmactd
CoBpeMeHHO#H BeuHo# Mepanorhl...” (KoHosanos, 1997, c. 92);

5) npu norerIeHMH XJMMarta, B YaCTHOCTH, B KOHIIE TUICHCTOLICHA
NIPOUCXOMUT OTTAaMBaHHE MHOI'ONETHEMEPINKIX TOPOA W pa3py-
llleHMe Ta3orMgpaToB C HHTCHCHMBHEIM HCTEUYCHMEM Tas3oB B
atmocdepe. Ilpu 3TOM mepexome BOAM M3 TuOparHoil a3
B XUOKYI0O ee ob6meM yMeHBluaeTcd Ha 26—32%. Yacte rasa
MOXET OCTAaBaThCA B 3alleMJICHHOM COCTOSIHMH.

Bce 310 mpuMBOIMT K TOMY, YTO B IIPHIIOBEPXHOCTHOM 4YacTH
paspe3a NoOcjie pa3ioXeHWSA Ta3oTHApaToB B pe3ynbrare NOTEIUICHUS
¥ YIeTyYMBaHUA ra3oB B atMocdepy GopMHpYIOTCS Tajlke TIOpo-
Iu1, okono 30% mopoBOrO MPOCTPAaHCTBAa KOTOPHIX JIMILEHBI XUIKON
dasm Bomel. B mpemenax aroro obneMa rpyHra He MOIJNO TIpOMC-
XOZUTh YIUIOTHCHUS BCJEACTBUE CTAOWILHOCTH CTPYKTYPHBIX CBA3CH,
BKJIOYas BoROHecToiikue. JanbHeliluee UCCYLICHME TOMLUM WAET TIPH
OTCYTCTBHH 3HaYMTENLHOH ycagkKy y IBUICBAaTHIX IIOpOHN 3a CYeT
"ucnapesud. B urore dopMmupyeTcs TONa NPOCANOYHBIX JIECCOBRIX
TIOpOf.

Urak, dopMymmpoBka (BRUIBIDKCHHME) THIIOTE3EI — OMPEHENCHHBIX
TEOPEeTUUSCKHMX IIpeACTABIeHNH O Iy (GOpMHpOBAHMA IPOCANOY-
HBIX CBOHCTB NECCOBEIX TOPON — Ype3BRYANHO BaxHasA, Heobxo-
JuMas, HO BCEero JMIIb TepBas CTaONsA pelUeHUs CIOXHOH Ipobie-
MBI T€He3Hca MpocaloYHOCTH. B nanmbHeileM, Kak ToqYepKuBai elie
E.M. Ceprees (1976), Heo6xomMMO HOKa3aTh pearbHOCTH MPEIIOXKEH-
HOHM rumoTesn mnyreM GU3MYECKOrO MOACIHMPOBaHMS B nabopatop-
HEIX WIM TPUPOIHEIX YCIOBHAX IPUMEHHUTEIBHO K 3NEMEHTapHOMY
obpeMy (CNOI0) W TONIE B IEJOM, a TaKXe TeoNOTMYecKd HOKAa3aTh
NpUMEHMMOCTb BHIIBHHYTOH TOYKM 3peHMS K YCIOBHAM HAHHOTO
permoHa (paspesa). IIpoaHanusupyeM C 3THX TIO3MIMHA BHIABUHYTHIC
pasHEIMM aBTOpaMHM THIIOTe3bl, obpawias Hambonpllee BHHMaHHe Ha
pe3yIbTaTHl  GU3UYCCKOro MONENHPOBAaHMA BO3SHMKHOBECHHA IIpoca-
JOYHOCTH CBOYUCTB JECCOBRIX MOpPOA.



Thasa 3

ITPOCAJJOYHOCTD KAK
CUHIEHETHYECKOE CBOHUCTBO
JECCOBBIX IIOPOJ —
OKCIIEPUMEHTAJIbHDBIE
JAOKA3ATEJILCTBA

K HacTtosleMy BpeMeHHM pasIMYHRIMM aBTopaMy (CM. [alee)
OITYOJIMKOBAHK! [OCTAaTOYHO OOLNIpHEIE 3KCIEPHMEHTATLHEIE HAaHHbIC
0 (OpMHPOBAHUU CHHTEHETHYCCKOH ITPOCAJOMHOCTH B COOTBETCTBHH
C MEXaHW3MOM, TOCTYIMpoBaHHBEIM W B tunorede H.J. Jlemmcosa, u
B runotese A.B. Munepsusa u H.H. KomuccapoBoii. DxcniepuMeHTH
TIPOBOTWINCh TIPHMEHHTENBHO K clloco0aM HaKOIUIEHHHA OTIOXCHHMH
Pa3IMYHBIX T€HeTHYECKMX THIIOB (JOJIOBHE, NEMIOBHAILHEIE, ITPOJIO-
BHAJIEHEIC U Ap.). bonbluas 4acTh JaHHBIX NOJYYeHa B Xofe dusuyec-
Koro nabopaTopHoro MopmenupoBaHMs; NogoOHOEe MOReIHpOBaHHME B
YCIOBUAX HUCKYCCTBEHHOIO MaccuBa B pealbHOH NPUPONHOI obcTa-
HOBKE BBHIIIOJTHEHO B MEHBIIIEM OObeMe.

3.1

DKCnepaAMEHTANBHBIE JAHHBIE
o GOpPMHPOBAHHA CHHI€HETHYECKOM NMPOCATOYHOCTH
30J10BbIX JECCOBBIX NOPOA B COOTBETCTBHA
C JETHAPAaTALHOHHO-HENOYILUIOTHHTENbHOM
ranore3oii H.A. Jdenncopa

Takue paHHBIEe, MONy4YeHHbIC B Ipollecce 1abOpaTOpHOro Gu3M-
YecKOro MONCIMpoBaHMs, cofepxarca B paborax T.B. Anmpeesoii,
B.®. I'anass, O.H. Epemunoit, H.B. Konomuiinesa u H.H. Kommuc-
capoboii, B.A. Koponesa, E.1I0. Kymikosoii, B.T. Tpodumona. 0606-
1meHMe Gonblleii YacTu 3TUX MaTepUaloB BhIIONHeHO Hamu (Tpodu-
MoB, 1987, 1989a, 1990B), a Taxke mpuBeneHa Haubonee obumpHas
opurMHalbHasd MHGopManus B coasropeTie ¢ E.JO. Kymukosoit (Tpo-
dumos, Kymukosa, 1995).

OmHuM 43 TEPBHIX pe3yNbTaTHl 2abopamopHo2o u3u4ecKko20 Mo-
Oeruposanus OOpa30BaHMS CUHICHETHYeCKOU NPOCANOYHOCTH B YCJIO-
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BHAX 30J0OBOTO OCATKOHAKOIJICHMS IBUICBATHX OTIOXCHUN IONYy4HI
H.B. Konomwuitiiee (1985a, 6). Jnd OCYLUECTBICHHMS OILITOB 3THM
aBTOpOM OLUIM MCITONBL30BaHLI O6pa3libl CPEAHEIO M TSDKENOro JIECCOo-
BHIHBLIX CYIIMHKOB W3 aTeNbCKUX aAUIOBUAIRHBIX Topon Hiuksero
IloBonmxba. i 3TMX CYrMMHKOB XapaKTepHO BECbMa BHICOKOE CO-
nepxaHue kxpynHombUieBaThix (0,01—0,05 MM) U TOHKONECUYAHHCTHIX
(0,1—0,05 MM) yactmu, B cymme cocTapiusioumx 80%. B aTenbckux
TONUIAX COAEPXUTCH 3HAYNTEILHOE KONMYeCTBO KapGoHatoB (7,13% B
cpeaHeM W 7,75% B TIXeNOM CYIJIMHKE) W BOAHO-paCTBOPMMBIX CO-
neil (MIOTHBIA OCTaTOK BONHBIX BHITXEK coctammseT 10,2 u 9,7%
COOTBETCTBEHHO.

B Xxolle 3KCIEpMMEHTOB BO3AYLIHO-CyXas NOpOMIKOOOpa3Has Mmac-
ca, oOpa3oBaHHasl IPU pacTUpaHWM 3TUX IOpOA PE3VWHOBHIM TECTH-
KOM, Hachllianach CBepXy B IUIaCTMAacCOBBIE KONbIa JuaMeTpoM 9,7 cMm
¥ BhicoToi 3,35 cM. 3areMm opmHa cepus chOpPMHpPOBAHHBIX ITbUICBA-
THIX OCAOKOB 3aMayMBalach CBEepXY BOJOU, TIpUYeM €€ KOINHUYECTBO
Opanock W3 pacyera, YTO CTeNeHb BIAXHOCTH OTIOXCHHN HOIXHA
owuv1a nocturath 0,8—0,9. JIpyras cepusi 0CaKoB B KOJbIAX YBIAKHS-
7ach KamWUIAPHO CHU3Y. 3aTeM YBIAXHEHHBIE OOpa3ubl B KOJbLAX
BLICYILMBANUCH Ha BO3IyXxe B cOOTBeTCTBMM co cxemoil H.A. lenucora
(1953) mo BO3mYIHO-CYXOTO COCTOSHMA IIpH Temmneparype 18—20°C,
nipudeM TIOACYLIMBAaHWE OCYIUECTBIANOCH TONBKO Yepe3 BEPXHIOI
IUIOCKOCTL CHCTeMBl. B Iipomecce YRIaXHeHHMSA IBUIEBaTOro HAachHIII-
HOro MaTepHana U3 aTelbCKUX CYDIMHKOB OTMEYAIOCh HEKOTOPOe
yMEHBLIICHHE ero ofbeMa, KOTOpOe 3aTeM YBEJIMYMBAIOCh B IPOLECCE
cymku (aedopmaiiisg ycauku).

B pesymbrate skcnepumMeHTa OBUIHM C(OOPMHPOBAHE! BHICOKOTIODHC-
Thie 06pa3smbl NECCOBOrO COCTaBa U COCTOSHHSA, TPOSBISIONIME IIpO-
cafouHnle cBoiicTBa. Ko3ddHUIMEHT OTHOCHTEILHON IPOCatOIHOCTH
HUCKYCCTBEHHO C(OPMHUPOBAHHBIX OOPAa3IOB CPEmHEro JECCOBUIHOTO
CYIMIMHKA cocTaBuI mipy gaBmeHmu 0,3 MIla 0,096—0,111, a Taxeno-
cyrmuHucToro coctasa — 0,101—0,116. Ipu sToM BeMMYMHA Tpoca-
JOYHOCTH 0OpasioB, copMUPOBAHHBIX IPOMauMBaHUEM CBepXy, He-
cxonbko Bhire (0,111—0,116) mo cpaBHEeHMIO ¢ KaNMWUISPHO IpPOMO-
yeHHeMHM cum3y (0,096—0,101).

Bonee obmmpHble Mo obkeMy W Gonee IyGOKHe IO CONEPXAHMIO
paboThl 10 MOAENHMpOBaHUIO GOPMHUPOBAHMA CUHTECHETUUYECKOH ITpo-
CafOYHOCTH 30JIOBHIX NECCOBHIX TNopoj BemonuHwi B.M. Tanai (1985,
1987). ViccnenoBauus MpOBOAMINCE UM Ha o6pasnax NECCOBBIX IOPON
U3 OMOpHEIX pa3pe3oB LleHTpambHoro u BocrowHoro IlpenkaBkasbs
(paitors1 roponoe bymeHHoBcka, 'eopruebBcka, moc. CrenHoro). O6-
pasubl WA SKCIIEPUMEHTOB ORUIHM OTOOpaHHl ¢ riaybuH ot 3 xo 57,5 M.

TIeuteBaThii Marepuan (aHaIOT 30JMOBOHM IBUIM), BIIOCJIEICTBHU
HCNONBE30BaHHBIA B onbrrax, b.@. I'anaii mony4yan myTeM pacTHpaHusd

108



BO3OYILUHO-CYXUX OOpasLiOB JIECCOB M JNECCOBHUAHBIX CPENHMX M TKe-
JIBIX CYIJIMHKOB M3 YKa3aHHBIX Dasdpe30B M MOCIEAYIOLLETO IPOCEH-
BaHMa HX yepe3 cuto 0,5 mMm. HeobxomumMocTs mocneqHei onepauyuu
B.®. I'anaii 060CHOBEIBaeT TeM, YTO BO BpeMs NBLUILHHIX OYyph Max-
CHMAaJIbHBI pas’Mep KBapLEBBhIX YacTHL, MEPeHOCHMBIX BETPOM IpHU
ckopocTH 6—8 M/c (Hayano MBUIBHEIX 6ypb), cocTaBnseT 0,5—0,7 MM.

ITonyyeHHyI0 TakMM ITyTEM IIbLIEBATYI0O Maccy Hachllald B yc-
TAHOBNIEHHEIE Ha CTeKIe KOoibla Iow@mbio 60 cM?2 U BRICOTOM
2,5—3,5 cm. Ha BepxHIol0 NoBepxHOCTb cHOpMUPOBAHHBIX TaKUM
obpa3oM o6pa3LoB nomewany GHILTpoBaJILHYIO OyMary u yepe3 Hee
YRIAXKHSUIM TIBUIEBAThIi MaTepuall OO BIIAXHOCTH BEPXHEro Iipeieina
wiacTu4HOCTH. [lomo6Hoe yBIaXHEeHHE MOICIWPOBAIO AcHCTBHE Ha
néccoByio IbUTb atMocdepHEIX ocankon. Ilocne sToro obpasisl Moa-
CYLIMBAJIHCh O BO3XYIIHO-CYXOIO COCTOSHWA M BHOBb 3aMadyMBalHCh
IO BIAXHOCTH BEpXHero Tpelena ractavyHoctH. Iuximyeckoe yB-
JIAXHEHHE-BRICYIIMBAHHE TOBTOPANIM YeTHIpE pa3a, TpHYEM B IIOC-
NeTHeM LIMKIE UCKYCCTBEHHEIE OOpasilbl CYLIWIM MO 3HAYEHMHA BJIaX-
HOCTM, COOTBETCTBYIOIUEH €CTECTBEHHOH YBIAXHEHHOCTH HCIIONIb30-
BaHHEIX B OITBITAaX JIECCOBEIX TIOPOJ PANA OIOPHBIX PAa3pe3oB.

Crnenyer TOQYEPKHYTh, YTO BHICYLIMBaHUE obpa3uor, copMupo-
BaHHBIX B KOJNBLAX M3 OJHOTO M TOrO X€ ILUIEBATONO JIECCOBOIO
Marepuaia, B OIHOH CEpHM OIIBITOB BeJoch 6e3 IOTNONMHUTEILHOH
Harpy3ku Ha BOJOHACHILIEHHYIO ITBUICBAaTyI0O MAaccy, a BO BTOpoOH —
npu Harpyske 0,05 MIla. Ilepras cepua OmLITOB MomemHpyeT Ghu-
3MKO-XMMHYECKHE YCIOBHS, IPOUCXOAAINME B caMoO¥ IIpHIIOBEDX-
HOCTHO# (TIpMpPOIHOM) YaCTH 30JI0BOM NIECCOBOHM TOMNIIM, BrOpas —
Ha Iinybune 2,5—3 M, YTO COOTBETCTBYET MOUIHOCTH TIPOMAYMBacMOTO
aTMocepHBIMM OCaTKaMHU CJNOH €CTECTBEHHKIX JIECCOBEIX IIOpPON B
TeopeTHYeckux mocrpoeHusx H.J. [denHucona.

B nponecce onbitoB b.®. 'alag 6B10 NOKa3aHoO, 910 3HAYMTENb-
Has ycajka IBbUIEBATOrO HCKYCCTBEHHOIO 0OCagxa IPOHUCXOMUT IIOCHE
TEpPBONO ILHMKIA €ro 3aMavMBaHud W CcyWKd. IIpH Iocieayroimx
LMKJIaX 3aMa4yBaHUA-BHICYLIMBAHWSI B c(OPMMPOBAHHEIX OOpa3Lax,
yXe obNafalolmX 3HaYMTeNILHBIM CTPYKTYPHRIM CLIETUICHHMEM, 3aMeT-
HBIX UIMEHEHUH TIOPUCTOCTH He Habogaloch.

IlopucTocTs M NpPOCAKOMHOCTL WMCKYCCTBEHHBIX 0DOpa3noB # ec-
TeCTBEHHBIX NPHUPONHBLIX JIECCOB OMpENe/ISUIUCh IO OOLIETPUHATHIM
METOOUMKAM. B ecTecTBEeHHEBIX J€ccaX IPOCANOYHOCTh MCCIIENOBAach
TIPY 3HAYCHMAX TPUPONHOTO JAaBJICHMA, NeHCTBYIOIUETO HA HUX B Ha-
cToflllee BpeMs.

Peaynprathi 3KcniepuMeHTOB b, Tanas, 4yacte M3 KOTOpPHIX IIpH-
BeficHa B Tabi. 11, ceumeTenscTBYIOT, YTO BCE OOpa3lbl MCKYCCTBEHHO
¢t OpMHPOBAaHHEIX 30JIOBLIX JIECCOBRIX TIOPONl, BKIOYas M 06pa3oBaH-
Hele M3 Tpob HCKOMAaeMBIX TIOYB, ABAFIOTCH BLICOKOMOPHUCTHIMHM H
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Tabauya 11

Pe3yJabsTaThl MOJAEJHPOBAHHA CHHTEHETHIECKOMH
NPOCAJOTHOCTH I0JI0BRIX JECCOBEIX NOPON
(#a npumepe paspesa y noc. Cmennoeo, no 5.D@. lanrar, 1985)

OTHOCHTENbHAA
5 Hg p"“w;: E TPOCA0YHOCTD
« =] obpaslia, - obpasua, %
=4 = ® S E
g1 g¢ | ¢ g2
° = Eu:' E § &
S o E‘ 2 = 2
2 E B o¢| 5§ og
CepHs OIHTOB E % % 2 g == EE‘ g E g
2 §8 | | E|BE|gf| 5|22
8- 5% | g | B |38|28| &3
8 =8 Z g Z
E- & & E o B gg g o B
s 8 =& T = &
o o 5 o
= g
[#]
Moacyumsanue | 3,00 écc 6,7 39,9 | 444 | 0,06 1,8 3,6
MHIEBATON0 | 375 | _« _ | 68 | 42,2 | 47,8 | 0,07 | 0,6 | 2,7
ocafka Oe3 «
gonommrens-| 425 | —“— | 73 | 452 | 47,8 | 0,09 | 06 | 47
HOM Harpyaku| 525 | — “ — 76 | 44,0 | 485 | 010 | 0,8 | 3,1
8,25 - - 6,4 42,5 | 48,5 0,16 0,4 3,4
Moacyumsanue | 3,00 néce 6,3 43,0 | 42,9 0,03 6,3 7,1
m’"‘mm? 5,00 — 74 | 46,0 ] 440 | 0,03 | 47 | 4,0
K2 T0X “
Harp [ymm 800 | —“— | 7,8 | 44,4 | 470 | 003 | 1,6 | 25
0,05 MIIa 10,75 _— 7,2 46,6 | 45,3 0,03 1,2 0,2
13,25 — - 7,9 44,0 | 43,3 0,03 1,0 2,2
15,50 _—— 7,6 43,0 | 42,5 0,03 0,3 1,7
18,50 | mécc (Mm- | 10,0 | 44,0 | 42,5 | 0,03 | 0,8 | Q1
KYJIMHCKas
1I0YBa)
22,25 néce 9,8 44,0 | 43,3 0,45 1,3 5,1
27,50 | nécc (oguH-| 8,0 41,8 | 44,4 | 0,55 0,8 0,0
LOBCKAS
1I0YBa)

TIPOCAfOYHBIMM B YCJIOBHAX NpupoaHod (!) MM JOIOJIHHMTEIbHOI
Harpy3ok. HMx IOpHCTOCTE M 3HauyeHMs TIPOCANOYHOCTH B TIEpBOMH
CEpMM OIBITOB, KaK IIPaBWIO, BHILE, YEM Yy COOTBETCTBYIOLUMX UM
TIOpOJ] €CTECTBEHHOIO 3aJIeFaHMsl; BO BTOPOM CEpHH 3HA4YCHMS TIOPHC-
TOCTM U TIPOCAAOYHOCTH MCKYCCTBEHHBIX M €CTECTBEHHBIX JIECCOBBIX
Tnopof 4acTo GM3KM MeXxay coOol, HO MHOIJIa OTMEYaloTCsl OTKJIOHE-
HMA B OOJNBUIyIO MAM MEHBIIYIO cTopoHy. IlomobHmle KoiebaHus
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XapakTepHbl M Ui TILUIEBaThIX 0OpasLioB, NPUTOTORJIEHHBIX M3 pas-
HOBO3PaCTHBIX IIOrpebeHHHBIX IIOYB pa3HOIO Bo3pacTa. B uemoMm mo-
PHCTOCTb M IIPOCANOYHOCTh HCKYCCTBEHHBIX JIECCOB M JIECCOBHMIHBIX
CYI/IMHKOB BO Bcex aKkcriepuMenTax b.®. T'anag nmonyunimck HecKomb-
KO BRHIIE 3HaYeHHMH 3TUX IoKasaTejell, MOIyYSeHHBIX IPH HCCIENA0Ba-
HHMM MX IIPUPOIHKIX aHAJNOIOB.

B.A. KoponeseiM 1 O.H. Epemunoil (1986) npoBemeHH 3Kche-
PHMEHTANLHEIE HCCIECIOBaHMS 110 MOJCIMPOBAHWIO CHHICHETHYECKOM
NpPOCAJOYHOCTH B JOJIOBBIX MCKYCCTBEHHBIX OTJIOXEHMSX, YBIAXHE-
HHME KOTOPHIX He JOXOOMJO JO NOJHOIO HX BOAOHACHILEHMA. DTH
aBTOpHl OCYLUIECTB/SUIM CBOHM HCCIENOBAHUSA Ha MOACTBLHBIX O6pas-
[laX, MCXOQHBIM MaTepHAJOM KOTOPHIX OLLI pacTepThlii JIETKOCYIJIM-
HMCTHIA KPYNHONLUIEBATHIA NpocafodHEH Jécc (0 KnaccHpUKALMU
C.C. Mopo3oBa), OTOOpaHHBII U3 ONOPHOTO paspe3a B pailoHe I. 3a-
nopoXse Ha npasobepexve [Juenpa. B rpaHynoMeTpudyeckoM cocTa-
pe Jjécca NOMHHHpYeT KpynHomeUleBatas opakuma (okoino 70%);
MeCYaHble YaCTHIIEl COCTABNAIOT Beero 1%, a mmHucTeie — 2,4%.
O6111a% M3BECTKOBHCTOCTE MCXOHOTO obpasna nécca aocturaer 8,7%,
3arurcopaHHocTb cocrasisier 0,03%, a comepXxaHHe BOIHO-PaCTBODH-
MBIX cojiell He ripeBenuaeT 0,05%.

IMpouecc GopMHpoBaHMS HCKYCCTBEHHOH CTPYKTYpH Jécca IIpH
MOJIE/IMPOBAHUM OCYLLECTBIACTCA YBJAXHEHMeM JIECCOBOTO ocaaKa
IyTeM KalTWUIAPHON TOATIMTKM BOJOM METOIOM BJIArOeMKHX cpell IpH
3afaHHOM KallWULAIPHOM JaBJICHMH, a TAKXKE NPH T'MApaTALMM-IeTH]I-
patalMM B KIMMarHdeckoil xamepe “@eifTpon”. B mepBoM ciydae
POML BIAroéeMKoM cpefibl C OIpefleIeHHBIM (HM3BECTHRIM) KaIWUIsp-
HEIM JaBTeHHEM BHITOMHSUTY OJHOPOXHBIE NECKM C HayalbHOM BlIaX-
Hoctelo 3; 5; 6; 7,5; 10; 20%. Ha BEIDOBHEHHYI0 IIOBEpPXHOCTb
MUKPOMACCHBOB YBJIAXHEHHEIX IECKOB YCTAaHABIMBATHChE KOMIIPECCH-
OHHEIE KOJNblla, B KOTOphIE HaCHIMAICH BO3XYLIHO-CYXOH OCaIoK,
TIONY4YeHHEI NMpH pacTUpaHWM TIPHPOAHOTO Ji€cca; ITOPUCTOCTh Ocal-
KOB B KOJNblax M3MeHsiach or 48,5 mo 63,5%. 3ateMm Kaxnas Taxkas
CHCTeMa NOMeljanack B 3KCHMKATOp Ha 1—2 HelnelM, B TeYyeHHUE
KOTOPBIX IPOMCXOIUIO YBIAKHEHNE UCKYCCTBEHHOTO JIECCOBOIO OCall-
Ka (mopollKa) 3a cYeT KAIMWUIApHOH NOIIMTKM BJIArod M3 necka Jo
JOCTIDKEHMA BHIDABHHUBAHMA KAMMWUIAPHBIX IIOTEHIMAJIOB B IeCYaHOM
M THUICBATOH 4YacTAX CHCTeMbl. B KOHIIE 3KCHepHMMEHTa KOJblia C
VBJIAXHEHHBIM IIbUIEBATHIM JIECCOBHIM OCAZKOM M3BJCKANUCH M3 3KCH-
KaTopa ¥ BEICYLIMBAIKCH B J1aOOPaTOPHBIX YCJIOBHAX JIO BO3MYLUHO-CY-
XOTO COCTOSTHMSA.

B xopme rulparalMH-AerdApaTaliiM IbUIEBATHI JIECCOBBI OCaloOK
NpeBpaTWicAd B CBA3HYIO JIECCOBYIO IIOPOAY, OOJaAalollyl0 3aMeTHOMH
ITPOYHOCTHIO (ayTOre3HOHHOe crervieHre coctarisuio 0,0023—0,022 MITa).
Ycanka ImbuieBaThIX 06pa3nioB, cOpPMHPOBAHHEIX B CHCTEME C HH3-
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KOBJAXHLIMM NieCKaMy, BooOie He Habmiopanack. B ofpasuax xe,
ofpa3soBaHHEIX IpU B3auMopeidcTBMH ¢ OoJee BIaroeMKHMHM Iiecya-
HLIMM CpeliaMM, OTMedajlach ycalka BechbMa HesHauMmTeldbHas. Bo Bcex
MOIENbHRIX o0pasllax BCJeNCTBHE OTCYTCTBHA YCAOKU IIOPHCTOCTD
COXpaHWIach JOCTAaTOYHO BBICOKOM.

OnvH u3 cHOpPMUPOBAHHEIX TakuM obpasoM o6pasnoB ¢ THrpo-
CKOTIMYECKOM BIAaXHOCTHIO IOABEPICA MCHBITAHMIO Ha IIPOCaloYHOCTD
nioa Harpyskoi 0,1 MIla. Mcnritanme mokasano, Y10 MCKYCCTBEHHEDA
J€cc, HeCcMOTp Ha IpofiRiieHHWE YCAIKW B XOne JeTHApaTalii,
npHo6pes pocaloyHble CBOMCTBa, YTO NPOABHIOCH B K03(hdULIMeHTe
OTHOCHTEIbHOM HpocadodHocTH, paBHoMm 0,15 (tabn. 12).

Tabnuya 12

Du3nyecKHe K (PUIHKO-MeXAHHYECKHE CBOHCTBA
Jaécca KPYNHOMBLIEBATOrO JIETKOCYITHHECTOIO
H HCKYCCTBeHHO COpPMHPOBAHHBIX M3 Hero 00pa3uos
(no B A. Koponegy u O.H Epemunoii, 1986)

TopHcTocTh Cuernenne | KoaddHiHeRT
O6pa3en HadanhHas BMX;ZOCTB’ C. 10‘3, OTHOCHTENbHOM
B ocanke, % MTla TIPOCAIOYHOCTH
TIpHpoaHKI Necc 49,8 1,3 2025 0,06—0,09
WCcKycCcTBEHHRI OcCa- 51,5 1,5 2,5 0,10
JOK, BO3IXYUIHO-CyXoH 63,8 1,8 0,2 0,20
HckyccrBenuuit, cdap- 50,2 6" 11,4 0,15
MHPOBaHHHH ITyTeM Ka-
TWUIAPHOR TOATIMTKH
BOAOH H IIOCNEAYIOLMM
BHICYIIMBAHHEM
HcexycerenHuit, cdop- 58,2 5,7 1,0 0,13
m{pona}g{uﬁ NpH LHK- 60,0 5,7 0,6 0,13
NHdecKodt THApaTai(HH-
HETHIpATAL[HH 60.9 57 1,2 0,12
61,2 5,7 3,6 0,16

*
. TlopucTocTs NPUPOIHOTo IpyHTa
VICXOMHAS BAAXKHOCTD 1eCXa, HCNIOJIBIOBAHHOTO B KAYecTBe BAAroeMXoli Cpezhl

Bo Bropoii cepun skcnepuMenToB B.A. Koponepa u O.H. Epemn-
HOI IIOPOILIOK JIECCOBOrO BO3NYIIHO-CYXOTO MaTepHala 3achIiajicid B
KOJIbIla KOMITpeCcCHOHHOro npubopa, rae 6uumi cpopMupoBaHh ocall-
KN-aHAJIOIM 30JI0BOH IIBUMM C nopucTocThio 45—61%. Kombua c
OCaIkOM 30JIOBOH IbUIM IIOMEIANICL B KIMMATH4ecKylo KaMepy, B
KOTOpoH 3TH 06pasnubl B TedeHMe 30 CYTOK NofBepraich LMKINYec-
KMM BO3ACHCTBHAM IIEPEMEHHBIX TEMIIEPaTyp M BIAXHOCTH BO3[yXa.
Kaxppii LUK BKTIOYANT THAPATALMIO NLUIEBATOIO OCAlKa NpH TeMlie-
parype 20° M OTHOCHTEJBHOM BIAXHOCTH BO3NyXa, pasHOM 99--100%,
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KOHACHCALMIO BOIOSHOro Ilapa B oOpaslie 30/M0BOM ILUIM INPH IIO-
HMXCHHH TeMriepaTyphl B KaMepe 1o 1°, nermapataumio ocagka IpH
oTHOocHTeNbHOM BaaxHocTH 20—30%. [Ina xaxmoro obpasua MCKyccT-
BEHHOH 30JI0BOI IBUIM OLUTO BLITOMHEHO 25 LMKIOB THApaTAllHH-
nerunpaTtaiu. B xone takux onwitoB B.A. Koponessm u O.H. Epe-
MMHOM M3 MCKYCCTBEHHEIX TBUIEBAaTHIX OCAAKOB OBUIM IIOMy4YeHBI
CTPYKTYPHpOBaHHEIE TIOpOALI, obiafaroliie 3aMETHOM, XOTS U MEHb-
1IeH, yeM B IIepBOM CEpHHM OIHWTOB, CTPYKTYPHOH IPOYHOCTEHIO; IIOC-
NeaHAa onpenensiaack cuereHueM or 0,0006 mo 0,009 MIla. Vean-
Ka obpasuoB IipH KWCHHTAHUAX B KIMMaTHYeCKOH KaMepe HEe OTMeYa-
Jach, JOCTATOYHO BHICOKAS IIOPUCTOCThL NOMYYEHHEIX nopoa (45—61%)
COXpaHMJIACh.

KommpeccronHbIe omnpefieieHUsi C 3aMaYMBaHMEM IIPM Harpyske
0,1 MIla nokasamy, 4To BCE¢ MCKYCCTBEHHBIE BO3MYIUHO-Cyxue obpas-
bl 06J1afaloT MpOCcaJoYHIMK CBoiicTBaMu. Bemwumubl Kosdduimen-
Ta MakponopucTocTi coctaBiim 0,29—0,39, a xoadduimeHT oTHOCH -
TensHOU nipocanouHocTd 0,12—0,16. 3HayeHUs OTHOCHTENLHOM Npo-
CaZlOYHOCTH MCKYCCTBEHHBIX 06pa3iioB OKa3anuCh 3HAUYMTEILHO BHIE,
YeM y HMCXOHHOro IpHpoiHoro jécca (cM. Taba. 12), 4ro cBfA3aHO
c Gonee BHICOKOH NPOYHOCTHIO CTPYKTYPHBIX CBAseH, copMHUpOBAB-
LIMXCSA B Iipoliecce €CTECTBEHHOTO IJIMTENLHOIO II0 BPEMEHH JIMTOTre-
He3a JIECCOBBIX IIOpOMl B IIPHPOHOM pa3pese.

B.A. Kopones u O.H. EpeMyHa OOBSCHSIOT BOHUKHOBEHHME CTPYK-
TYpHOH CBSI3HOCTH B NEPBOHAaYANBbHO CLIIYYEM BO3AYLIHO-CYXOM HbI-
JIEBATOM OCaOKe HECKONLKMMM IIpHYMHamMu: 1) pacTBOpeHHeM Ha
MeX@da3HOH NOBEpXHOCTH NpH THApaTallMM PalIMYHBIX XHMWYECKUX
COeOMHEHHIT, B TOM YHCJIe TIOJMKPEMHHEBBIX KHUCJIOT, M BhITafIcHHEM
NpH AervfpaTallMd TOHKUX IUIEHOK 3THX BEIECTB Ha KOHTAKTAX
TBepIbIX (B OCHOBHOM KBapll-NOJEBOLIIIATOBLIX) YacTHULl; 2) o6pa3oBa-
HHEM DIMHHUCTHX “MOCTHKOB”, CBA3BIBAIOIMX ITHUIEBATHIE YaCTHIEI 3a
CYeT NCHCTBHA MOJEKYMAPHbIX M KMOHHO-3JEKTPOCTATHYECKMX CHII,
BCJIEACTBHE NepeMEIlEHUS IIMHUCTBIX YacTHIl B XUIKOH KOMIIOHEHTE
NpH M3MeHEHMM KPUBM3HBI KaNWUIIPHOTO MEHMCKA B XOl¢ ACTHApa-
TAlMH CHCTEMEI M MX KOHLEHTpAlMM B 30HE KOHTAKTOB IILUIEBATHIX
COCTaBJISIOILUX JIECCOBOTO TPYHTA; 3) BOSHHKHOBSHHMEM MOJCKY/IAPHO-
TO M XHMMYECKOrO B3aUMOIEHCTBHS MEXIY 4YacTHIIAaMKM B TOYKE
HENOCPEACTBEHHOTO MX KOHTAKTa B YCJOBMSAX HATHYMS AABICHUSA OT
BHILIe/eXAIleR TOMIM nopol; 4) “ciexuBaHueM” ocalka BCHAEACTBLE
BEPTUKATLHOTO MaccollepeHoCca B JECCOBOM Toile, oBycIOBICHHOro
MHOTOKPaTHBIM IIOBTOPEHMEM B IIPHPOJHEIX YCIOBUAX KonebaHUit B
OCHOBHOM B BepPTHKAIbHOM HamnpaBlcHHMK IIOTEHIHANa BIATd B 30HE
aspalu.

B.A. Kopoxnes u O.H. Epemuna (1986) npuuumm X TaKkoMy BBLIBO-
ay: “Ilpm BBICHIXaHMHM THAPATHPOBAHHOTO IILUICBATOTO OCAAKa CHJEI
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KanWUIAPHO} CBA3HOCTH YCTYMAKOT MeCTO CHMJIAM MOJEKYIsApHOM,
HOHHO-3JIEKTPOCTATUYECKOH WIM XMMWYeCKOH NPHpOABI, a KOAryis-
UMOHHEIE KOHTAKTHI NPH 3TOM TpaHChOPMHMPYIOTCS B KOHTAKTHI
LEeMeHTALlHOHHOTO M niepexomHoro Tuma... IIpu 3ToM npocagovHOCTH
NECCOBOHM TONIM, HAKATUIMBAeMOH 30JIOBRIM ITyTeM, SBJIASTCA CHHTE-
HeTU4eckoil, a GopMUpyeMOe C TeYeHHEM BpeMEHM ayTOTe3HOHHOE
CLeIUIEHHe — 3IMIreHeTHIecKHMM” (c. 54, 55).

K 3toMmy namu (Tpodumos, 1990B) 6vUIO clienaHO oQHO TPHHLIM-
miansHoe 3aMeyaHue. IIpocaloyHOCTh KaK CHHTeHETHYeCKOe CBOMCT-
BO JIECCOBBIX NopoJl pOopMHUpyeTCs B IIPUPOIHEIX YCIOBHAX Herocpen-
CTBEHHO B XOI¢ HAKOIIEHMS H paHHero cyfaspajbHOro auMareHesa
NEUIEBATBIX OCanKoB. B Xone 3THX IIpoLeccoB aKTHBHO ACHCTBYIOT
MHorme H3 HasBaHHEIX Blle B.A. KopomesbiM um O.H. Epemitnoit
CHJ ¥ BOSHMKaeT CMHICHETHYECKOE 110 BpeMeHHM o6pa3oBaHuaA CleTUIe-
Hue. B xone pasBUTHA IIOCTTEHETHYECKUX (ayTOre3HOHHKIX) IIPOLIECCOB
B JIECCOBBIX NIOPOZIaX IPOMCXOIMUT SMMIeHETHYECKOe H3MEHEHHE BeJH-
YIHB CTPYKTYPHOrO CLIENNeHHA. B cHIly 2THX OGCTOATENLCTB CLETUIe-
HHMe JIECCOBHIX IIOPOA B TOJMIE 230JOBHIX OOpajoBaHUll ABIAeTCA
SIMUCHHICHETUYECKHIM WM JlaXe CHH-3IMTeHETUYECKHM.

PesynbTaThl SKCHEpUMEHTOB II0 MOAEIMPOBAHHUIO (HOPMUPOBAHMSA
NpPOCafoYHOCTH B H3HAYAJILHO BO3AYLIHO-CYXMX NBUIEBAaTHIX OCAOKax
— aHaIoTaX OTIOXEHWH 3010BOro NPOVCXOXICHHS MPHUBEICHE TAKXKe
B nybnukaruax H.H. Komccaposoit 1 H.B. Konommiiuesa (1987,
1987a). B mepBoii cepHH ONBLITOB 3THX ABTOPOB OBUIM HCKYCCTBEH-
HO chOpMHpOBaHH BHICOKONOpHCTHIE (47%), mBUIeBareie oOpa3oBa-
HHS M3 PacTepTOro JIeTKOCYIIMHHCTOTO, KpPYMHONLUIEBATO-TOHKOIIEC-
YaHHICTOro Jiécca ONOPHOro paspesa “3aropoxne”. DKCITEpUMEHTHI
nokKasaiM, 4YTo Bce MOACAbHHE 00pasiel 06,1aJaloT IpocagoYHBIMHU
cBo¥ictBaMHu. B yacTHocTH, o6pazent, copMHUpOBAaHHEL 3aMaYuBAHHM~
€M HCKYCCTBEHHOIO NbUIEBATOTO, BO3AYLIHO-CYXOFO OCAOKa BOHOM
cBepxy, Inpuobpen Ko3(hdUIMEHT OTHOCHTENBHOM IIPOCaAOYHOCTH
pesumHOM 0,011 npu aasnenun 0,05 MIla, 0,092 — npu 0,2 MIla u
0,125 — npu 0,3 MIla.

Bropas cepusa skcniepuMeHTOB ObUta BhinomHeHa H.H. Kommicca-
posoit 1 H.B. KonomuiilieBHIM ¢ HCHONB30BAHHMEM JECCOB JIETKO-
CYTTMHHMCTHIX, TOHKOIIECYAHMCTBIX BEPXHEIUIEHCTOLEHOBOIO BO3pacTa,
OTOOpaHHBIX C TpaccH d4eTBepToil odepemu Bombiioro CraBponoib-
CKOro kaHaia. B rpaHyroMeTpH4YeCKOM COCTaBe JIECCOB CONEPXUTCSH
37—58% TonkonecyaumcThix {0,1—0,05 MM) 1 17—57% KpynmHoIbUIe-
BaThIX YaCTHII; COMepXaHHWe TIMHHUCTON (DpaKIUH B HCCIEOBAHHBIX
néccax cocraBisier 2—9%. Jlécc pacTMpaics O COCTOAHMSA INbile-
BATOr0 MaTepHaia M 3achiaics (IIpH TUIOTHOCTH PHIXJIONO CIOXEHMS
B 1,15 r/cM3) B mumacTMaccoBele Konblia ofbemoM 280 cm3 Ha mo-
JIOBUHY HMX BHICOTHL. (OCaJOK CBepXy KaleJbHO YBIAXHANCA AO CTe-
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nenn Bnaxdoctd 0,8—0,9. 3aTeM Ha yBIaXHEHHBI{ OcaloK HaHO-
CHWJIM BTOPYI0O IIOJIOBMHY nbUIeBatoro matepuana. Ero yBiIaxHeHme
OCYLLIECTRIISUIOCh 33 CYET KANMJUISIPHOM NONITUTKU M3 HMXHEH, paHee
BOJOHACHIIIECHHOM 4acTH ofpasna. Hanee nodydeHHBIH nhUIeBaTHIL
OCalloK BHICYLIMBAICH B JaGOpaTOpHBIX YCIOBHMAX TIpH TeMIIEpaType
18—20° mo BO3AYLIHO-CYXOrO COCTOSHMSA; IIONY4E€HHEIE MCKYCCTBEH-
Hble OTJIOXEHHS NpHoOpeTamy CBA3HOCTD.

Ilpu yBiaxHEHUU-BLICYIIMBAHUM IIOPHUCTOCTb MCXOJHOIO BO3AYIL-
HO-CYXOrO OcalKa, COCTAaBsBlliasg B Hayaie 3KCHepHMeHTa 57%,
cokpatunack 10 43—46%. HckyccTBeHHRIe J€cCH B Npolecce CYLIKH
B I[€JIOM COXpPAaHWIM CBOI0O MOHOJIUTHOCTL. I HMX MMKpPOCTPOCHHS
XapaKTepHO IIPHCYICTBHE KpDYNHEIX MeXYacTHYHRIX II0p pa3sMepoM
32—64 MxM; cpelHMIl TMaMeTp nop cocTtaBngeT 30 MM, GONBIUMHCT-
BO NOP CBA3aHO APYT C ApYToM. B mesoM MHKpPOCTPOEHME HCKYCCT-
BEHHLIX H NIPHPOJHBIX JIECCOB CXOQHOE, CTPYKTYpa cKeJeTHad.

HMsydeHre cXMMaeMOCTH C 3aMayMBaHMEM NOKA3alo, YTO B pe-
3yJbTaTe MOJEIHMPOBAaHUS CGHOPMHPOBAINCH NIPOCANOYHBIE HMCKYCCT-
BeHHBbIe rpyHTH. KoaddunmeHnt otHocuTenmbHON npocagodHOCTH NpH
nmamnrenuu 0,1 MIla cocrasun y muUieBaThiX chOPMMPOBAHHEIX IIOPO,
comepxaumx 2% wmmHucTRX vactuy, 0,101, a y o6bpasmoB ¢ ux
conepxanueM 9% 0,068.

MopenupoBaHue GOpMUPOBAHMS CHHICHETUYECKOH IIPOCaTOYHOC-
TH B 30JOBBIX OTIOXEHHAX IIPH HECKONBKO APYroil MeTomMKe o6pa3o-
BaHMS NOPOJA M TIPH BIMAHMM Pa3IMUHBIX TEMIIEPATYP B IIPOLECCE
neruaparaimu 6wuio npoaenaHo B.T. TpodumoseM, T.I'. AsekceeH-
ko, A.O. Bacunpesoit u E.JO. Kynukopoit (1991). Marepuanom misg
MOJZEIMPOBAHUS NPOCANOYHBEIX CBOMCTB B 3TUX YCJIOBHMAX NOCIYXH-
U gBa oOpa3s’na BepXHEIUICHCTOLECHOBRIX KPYIHONMBUIEBATHIX CpeaHe-
CYIIMHMCTHIX Ji€cca, OTOOpaHHHEIX B BEpXHEH IIpeNTOpHON CTYIIeHH
Xp. 3awmickudl Anatay B palioHe r. AiMa-ATH Ha raybunHax 11
u 13 M. T'urpockonudeckasi BJIaXHOCTb NepBOro ofpasna cocTaBis-
eT 2,3%, nopuctoctsh — 43, BIaXHOCTh BEPXHEO Iipefiesia TUIacTHY-
HOCTH — 26,9%, uMcno muiacTMdHocTH — 7,8. Bo BropoM o6pasue
3HaYeHHs BHILLIENIEPeYHUCICHHBIX 110KA3ATeNei COCTOAHMS COCTABJIAIOT
coOTBeTCTBEeHHO 1,9, 44, 26,5% u 7,1.

N3 obomx o6pasnoB npHpomHbix JéccoB 6  chopMHPOBaHbI
HMCKYCCTBEHHDBIE 30JIOBBIE OCaiKM NYTEM PacTHpPaHUsA M NOCIeRYIOIE-
TO IIpPOCEHMBAHMA 4Yepe3 CUTO ¢ syeikoif pasmepoM 0,5 mm. Ilomy-
YeHHRIA ITBUICBAaTHI MaTepHal HacHMIaicd B XECTKMe KpPYIJIBIE Me-
TaJUT4YecKue KOpoOKM Itouianbio okono 400 cMm? cioem B 2 M BbHI-
cotoil. ITomyueHHBIN OCafoK YBJaXHsJICA BOIAOH CBepXy uyepe3 Hymax-
HuIt GIIBTP AO BIAKHOCTH BEPXHEro Iipeliesa IIJIACTHYHOCTH.

3ateM omHa Kopobka ¢ BJAQXHHIM TPYHTOM CylIWIach 4epe3
BEPXHIOIO IUIOCKOCTh IIpH TeMmeparype 20° B TedeHme 4—5 OHei.
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AHQJIOTHYHEII 1O COCTaBY M CTPYKTYpPHBEIM OCOOEHHOCTSIM HCKYCCT-
BeHHHIN nécc Bo BTOpOM Kopobxe cymwics B TeyeHMe 8—12 4 nipu
Temmepatype 40°, 3a3TeM BREIIEPXHUBAICA TaKoe Xe BpeMA Ha BO3AYXE
npu Temmeparype 18—20°, 1oTOM IIpOM3BOOWIOCH €r0 IiporpeBaHMe
no 40° B TeyeHHMe TOrO X& BpeMeHM, BHOBb OTIOXEHHE CYILIJIOCH
Ha Bo3ayxe IipH TeMriepatype 20°; mpoliecc NpOo/DKAICE 10 NONHO-
ro BEICHIXAaHHS OCamKa. OTUMH ONBITAMHM aBTOPHI NBITAIHMCHL BOCHIpPO-
HM3BECTH XOJ CYTOUHBIX KonebaHMii TemmepaTyp Ha IIOBEpXHOCTH
NECCOB B apMIHBIX 30HAX.

ITocne 3aBepilieHMs IiepBOro LKMKJa BLICYIUMBAHUSA Ha pacTpecKaB-
HMiicd BCAENCTBUE YCAOKU NEPBBIM CIOM HAHOCWICA HOBBIA CJIOH ITHI-
JIEBaTOTrO OCATKa BHICOTOM 2 CM, 3aMauMBAJICA /IO BIAXHOCTH BepXHEro
npeAaesa TUTaCTUHMHOCTH M BHICYUIMBAJICA, KaK B nepBbli pa3. Ha BHI-
COXLIIMIT MCKYCCTBEHHBIH NECC HAHOCHIM TpeTHH ClOM IELIEBATOrO
ocazKa TOH Xe MOLUIHOCTA H BHOBb ITOBTOPSAJIM IIPOLIECC YBJIAXHECHHA-
BEICYIIIMBAHMA MO BHILICONTHCAHHON MeToauKe. TakuM obpasomM, Gbuin
06pa3oBaHEl YeTbpe MOHONUTA MCKYCCTBEHHEIX JIECCOBBIX NOpOJ ILIO-
mansio 400 cM2 M BHICOTOM 6 CM, NPOYHBIX H MOHONMTHBIX B HIDKHEH
M CpelHEH 4YacTAX M pacTpecKaBIUMXCA B BepxHeil. B wTore ogun u3
copMHpoBaHHBIX 00paslioB BHICYLLIMBAJICA IipH TeMmepatrype 20°, a
BTOpoii — IIpH IMKINYEeCKOM Bo3faeHcTBHM Temmepatyp 40 u 20°.

Hermaparanya yRiaXHeHHOTO IILUIEBATOro ocaika (10 BIaXHOCTH
2%) npuBonwia ofpasubl K ycagke X o6pa3’oBaHMI0 TOHKHX TPEILHH,
KOTOpHIE pasbelUHANM CHOM Ha XpymHble Onoku. Hecmotrps Ha
ycanKy, B 6nokax He 6bU1M o6pa3oBaHbLI TWIOTHEBIE JECCOBBIE IIOPOLBIL:
IIOTHOCTh MX CKeNeTa flocTHTana 3HaveHui 1,40—1,47 r/cm3, a no-
PHCTOCTH cocTaBinsia 46—48%.

KoMmnpeccrHoHHBIE HCTIBITAHUSA C 3aMa4YMBaHHEM CBHIETCILCTBYIOT,
YTO HCKYCCTBeHHBIE 3ONOBLIE NECCH IPHOOpENH CBOMCTBO Ipocamoy-
Hoctd. KoadpuriseHT oTHOCHTENLHOM NIPOCaJOMHOCTH NpH HEe3HaYU-
TenmbHoM Harpyske B 0,03 MIla pocturan smavenmii 0,02—0,06, nipu
nmasnenuax 0,1 u 0,3 MIla — 0,08—0,15 u 0,09—0,20 cooTBETCTBER-
Ho. [TopHcToCTh HCKYCCTBEHHBIX 30JI0BLIX JECCOB, 00pa3oBaHHBIX IIpH
pasHBIX peX¥Max AeruapaTapiy, okKasajach Oiam3Koil Mexny coboif;
HECMOTpA Ha 3TOT (hakT, NPocaJoyHOCTh MX OKasanach pa3iM4HOMH.
Y nopon, chopMUPOBAHHLIX U3 NECCOBOIc MaTepHasa NepBOro M BTO-
poro o6pasloB, NpocafoyHOCTh OKa3ajiach B ABa pa3a BHILE B CEpUM
KOMITPECCHOHHBIX HCIIBITAHMH, B KOTOPLIX BBHICYLIMBAHHUE IIPOBOAM-
JIOCH IIpH LMKJIMYeCKOM M3MeHeHUH Temmepartyp B 40 u 20°.

ABTOpoM fgaHHoi paboth ¢ coasropoMm E.}O. Kymikosoit (Tpodu-
moB, Kymikopa, 1995) onybnuxoBaHbl pe3ynpTaTbl HOBOIO IIMIKJA
SKCTIEPUMEHTANLHBLIX JabopaTOpHBIX paboT, IIpH KOTOPBIX HCCHAENO-
BAJIOCH BIVSIHUE Ha BEIHWMHY (QOpMHpYIOLLIEICa IIpocaloyHOCTH AUC-
NEPCHOCTH OCaIKa 3MEMEHTapHOro Clof M ero MOILIHOCTH, HaKaruiM-

116



BAIOLIICHCA 32 ONMH ILIMKJI OCAOKOHAKOIUIEHHA, a Takxe TeMIle-
PATYPHBLIX YCIOBHH Ha TIOBEPXHOCTH 3TOTO CNOS M KOJXHYECTBa LMK-
JIOB YBAAXHEHMS-IErHAPATAIMN (HOPMHUPYIOIIETro €ro ocaaka — Cla-
6ol noponsl. Obpasusl s HUccnenoBaHMii otobpanrr B KpacHomap-
ckoM Kpae 6Omus r. Ycerb-JIabuHCK B npepenax Boxopas’meibHOIO
mnaro, B paspese xoroporo FO.H. Herpebxo u B.II. Ynapues Briean-
MM 14 UMKIMTOB NECCOBRIX MOpOA (KaXIhIi M3 KOTOPBIX BEHYAETCH
norpebeHHOH, a BEpXHUH — COBPEMEHHOM IOYBOM) obHIEH MOHOC-
TeIO 56,5 M (paspes “Ky6anp”). [Ins ¢uamyecxoro MomenaupoBaHUsA
onpoboBaIMCh ML BepxHHE 14 M pa3spesa, CIOXEHHEIE 30M1OBHMH
BEPXHEYETBEPTHYHEIMH T'OMOLEHOBHMH OTIOXEHUAMH.

ITo rpaHynoMeTpHYECKOMY COCTaBy OTOGpaHHHIE MJIA 3KCIepHMEH-
T0B 12 00pa3syoB NpeACTaBAEHBI CYNECSMH, CYIIMHKAMH JETKIMH,
CpPeIHHMH M TIXEILIMUA. Bce OHHM copepXaT 3HaYHTENbHOE KOJMMYECT-
BO TOHKoIlecYaHbIX (8—69%), XpynHonuIneBaThX (7—21%) 1 B 1enoM
npUieBaThX (14—64%) yactmn (tabn. 13). B npupoaHoit obcTaHoBKe
tonkonwuieBarsie (0,005—0,001 MM) u rmmmcreie (< 0,001 MM) yac-
THIIHI arperHpOBAaHKb; NpM MHKDOArpEraTHOM dHANHM3e BBIXOH IIEpPBHIX
cocraBnsier 1,5—6,7, BTOoprix — 0,3—7,5% (W1 IIMHMCTHIX YacTHL
yaire 1—3%). 3a cyer arperaliMM 3THX 4HacTUL[ OOBIYHO BO3pACTaeT
CopepXaHHe KPYIHONBUIEBATHIX MHKDOATPETaToOB, a B BepXHEH 4acTu
paspesa — M TOHKONECYAHBIX.

Bce ofpasupr ¥MeloT 1ENO4Hyo peakumioo -— pH 7,96—8,17.
ConepXaHue JerKo- M CPeIHEBOOHO-PACTBOPUMBIX CONEH HE IpEBHI-
wiaet 0,25% (1.. BCe NMOPOALI OTHOCATCA K HE3aCONEHHLIM), TIDH 9TOM
ofiee KOMMYECTBO JETKOPAcTBOPHMEIX conell coctaBaser 0,07—0,09,
a runca — 0,11—0,17%. B BomHO#H BEITSIKKE Cpeli KATHOHOB Ipeol-
MajaloT KaTbuWil, MarHUi M HaTpuld + KajJiii, cpefH AHUOHOB —
HCOj3, SO%‘, Cl~. ConepxaHue KapboHaTOB M3MeHsieTcss OoT 2,9 fmo
12,6%; npeobnanaloT KapboHaTh! Kanbimsa (2—8%), Hanbonee HM3KOE
(2—3%) ux copepxaHUe OTMEYEHO B BepXHUX 1,5 M paspesa.

EcrecTBeHHas BnaXHoOcTb oOpaspoB Konebamack or 7 mo 18%,
npuieM Huxe 10 M oHa cocraBagna 14—16%. BraxHocTh BepxXHero
npefena naacTuyHocTd 29—32;, HUxHero — 20—23%, uyMcno mnac-
TUYHocTH 5—6 y cyneceit, 8—10 y cyrmuHKoB.

IMopucTocTh nopon B BepxHed 5-MeTpOBOM 4YacTH paspe3a oOhIM-
HO paBHa WM HeMHoruM Oonee 50%, HIKe OHa H3MEHsEeTCA OT
45 mo 50%. Bce moponwsr Ipocagounsle, IIpM npupomHoit Harpys-
K& OTHOCHTENbHAsA IpocafodHocTb coctasuseT 0,03—0,04. HauamsHoe
JABJIEHUE IIpOCANOYHOCTH Hebonbilioe U Konebnercs B Ipemenax
0,020—0,050 MITa.

B npounecce 3KcIiepHMEHTOB (POPMHUPOBaNIM MCKYCCTBEHHBIN aHAJIOr
30JI0BOr0  OCalika 3NEMEHTAPHOIO CHOd pasiMYHOM MOIIHOCTH, €ro
VBJIaXHSUTH M BBHICYLIMBAIM IPH pasHBIX PeXuMaX, a 3aTeM ONpeaens-
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Tabauya 13
I'pasyomeTpEIecKEil COCTAB 30/10BLIX JIECCOBBIX NOPOR, HCHONBL3OBAHHLX OPH MOAECTHPOBAHHE

Homep | Tny6uma Conepxanue YacTHII o $paxisaM (TMaMeTp B MM), % nlc;lalgln::;:{; TPyHTa
obpasuia) ot6opa, M | 5 o5 | 050,25 | 0,25—0,1 | 0,1—0,05 | 0,05—0,01 |0,01—0,005 |0,005—0,001 | < 0,001 | H.A. Kaumsckoro
8 ,5—0, ) ) ,1=0, , E s 3 ) , )
1 0,5—0,8 0,1 0,2 1,2 11 34 12 18 23 CYITHHOK TSDKETHH
2 1,6—2,4 0,1 0,1 3,8 35 27 6 13 15 CYDIMHOK CPeTHMH
3 2,4—3,4 0,1 0,1 2,8 12 34 11 17 23 CYDIMHOK TSTKeIRI
4 3,4—4,0 0,1 0,1 1,8 15 26 18 16 23 — ¢ -
5 42—43 0,1 0,1 0,8 20 22 9 19 27 —
6 5,4—6,2 0,1 0,1 11,8 68 8 — cymech
7 6,6—73 | 59,4 4,2 3,4 8 7 2 8 8 —
8 7,9—8,6 0,3 0,3 10,4 48 21 4 8 8 CYTTIMHOK JIETKMIt
9 9,3—-9,9 0,4 0,1 3,5 64 13 3 8 Cynech
10 9,9-10,5 0,4 0,7 6,9 30 24 8 12 18 CYDNIMHOK CPeIHUMH
11 |12,4—132| 01 0,2 6,7 69 10 4 2 8 cymech
12 [132-134| 03 0,1 3,6 53 27 3 —_

Ilpumedanue. ABaTH3 MPOBENEH NHMNICTOYHNM METOZOM, TOATOTOBKA X aHAIM3Y — pacTMpalme ¢ mapodocdarom Hatpus. ITo xnaccmdmxamm C.C. Mo-
po3oBa o0pasniaM 1—12 COOTBETCTBYIOT cleRylOIIMe HasBaHMA IPyHToB: 13, 5, 10 — cyrmurox cpemmit NéccoBWIHNN, 4 — CYINMMHOK TAXENRI! NECCORMIHLIE;
6, 11 — cynech néccosmmnas; 7—9, 12 — nécc oboSmexnmit.




JIM MpOCago4YHOCTh NpH paNIMYHEBIX Harpyskax. IIbureBaThlii MaTepH-
an A CcO3NaHHMA YKA3aHHOIO cCJOA IIOAy4eH IIyTeM pacTHpaHHA
06pa3LioB IIPUPONHKIX JECCOBEIX TPYHTOB B BO3AYILHO-CYXOM COCTOf-
HHM H TIOCJEeAYIOIETo IIpoceMBaHus Yepe3 cHUTO ¢ sgyelikod 0,5 MM.

QOopMMpoBaHHe HCKYCCTBEHHOTIO 30J0BOTO OCallKa, ero yBIaXHe-
HHe-BHICYIIMBAHUWE M TIpeBpailleHHe B caabyio JECCOBYIO IIpocajod-
HYIO IIOPOIY NpOBOMYUIM IO cienylouleil Meronuke. ITbieBaThiil mate-
pual B BO3AYLIHO-CYXOM COCTOSHMHM BEICBIIANM CJIOEM OIIpefieeH~
Ho# moluHocTd (oT 0,5 10 3 cM) B XeCTKHe KpYIible MeTALTHIeCKHE
kopobxu! momansio okono 400 cm2. DTOT ocafok Bo BCexX caydasx
CTAHIAPTHO YBIAXHIIM IOUCTWUIMPOBAHHOHM BOROM CBEpXy 4Yepes
6yMaxXHbIi (QWIETP AO BJIAaXHOCTHM BEpPXHEro Ipepena IUIACTUYHOCTHU
(WM HecKOMbKO OoJklllel, COOTBETCTBYIOIIEH IOJHOMY €ro BOJOHa-
cenlieHnio). ITocne sroro Goipllyio Yacts 06pa3’lioB MOACYIUMBAIM B
Teyenue 4—5 CyroK A0 BO3OYLIHO-CYXOTO COCTOSHHS Ha BO3MyXe IIpH
TeMmeparype 20°. MeHnllyl0 9acTh 06pas3iioB MOACYIUMBAIH B TeYCHHE
8—12 4 npu Temmepatrype 40°, a 3aTeM B OCTAaBIUYIOCH YacTh CYTOK
BhIIEPXHBATM IpH TeMmepartype 20° (ganee 3ToT pexuM ofo3HadeH
xak 40/20°); Takoif IIMKJI NOBTOPSJIM [0 IpHOOpeTeHHs oOpasloM
BO3IYLIHO-CYXOTO COCTOSTHYIA.

Ilns onpepeneHUsA NMpPOCAAOYHBIX CBOHCTB (GOpMUPOBATH “MHKpO-
MaccHBH” BhIcoToM He MeHee 3 cM. [lostomy npu MoOLIHOCTH
3JIEeMEHTApHOTO CJIOS OCAllKa, HaKAIUIMBAaeMOro 3a OJMH 3Tall HCKYCCT-
BEHHOrO OCAJKOHAKOIUIEHMH, MEHBILE 3TCH KOHTPOJbHON BeJIMUMHEI,
Ha NOBEPXHOCTH MEPBOrO BLICOXILETO IOCNE YBAAXHEHMS CJIOA IThUIe-
BaTOro o6pasna HaCHIadM BTOPOM CJIOH BOSAYLIHO-CYXOTO ITbUIEBATO-
ro MaTepuaia TOH Xe MOIMHOCTH. Ero yBnaXHSIH, Kak X B NEPBOM
clydyae;, NpH I3TOM HIDKeJEeXAllMi paHee BLICOXIIMHA CHIOH TakKXe
NpoMayMBaICA, 3aTeM BHOBbL NOBTOPSAJM IPOLIECC BHICYILIMBAHMA NO
BO3OYLIHO-CYXOro cocTogHMsA. B utore B Xone KaXAOro 3KClepuMeHTa
06pa3oBHBAICA “MHUKPOMAacCHB” JIECCOBHIX I1OpOR ILIOLIAILI0 OKOIO
400 32 ¥ BWrOTOM 3 cM, M3 KOTOPOTO TPYHT BHIpe3aid B KOJNbL@A
xommpeccuoHHoro npugopa ITHWUHW MIIC u onpenensim npocamod-
HoCTh npu Harpy3kax 0,05, 0,1 u 0,3 MIIa.

B mponecce mermaopatalMyi A0 BO3AYIMHO-CYXOTO COCTOSHHUSA YB-
JIAXHEHHBIH THUICBATBI OCAJOK JaBall yCauKy, 4acToO pacTpecKHMBal-
cd. IIpu HakonyieHwM BHIleJdeXallero cJiog BO3ZHMKILUWE TPELIMHN
3aNOJIHSIACH ITEUIEBAaTHIM MaTepranoM. HecMmoTps Ha 310, B npomecce
3KCIIEpPUMEHTOB He cOpMHMpoBamMch IUIOTHHE IpyHTH. MX mopwuc-

'B pAne IKCIIEPHMEHTOB Ha HHO 3THX KOpPOOOK NOMEIATH KOJbIa KOMIIPECCHOHHHKIX
TIpHGOPOB TUIOmAnbo 40 cM2, H GOpMHPOBaHUE NPOSH IO HEIIOCPEACTBEHHO B HMX.
Ocafiok TIpH 3TOM HAHOCHIH TaK Xe, KaK H IPH OTCYTCTBHH KONel, — Io Beelf
TUTOIIAIH KOPOOKH.
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TOCTb Y TOIABJSAIOILETO YHCAA HCKYCCTBEHHBIX OGpasLiOB cOCTaBIAIA
42—45% (tipu KpaiiHux sHayeHuax 39—48%).

B nepBoi cepuM 3KCepMMEHTOB, OCHOBHOM 3aiaueii KOTOPHIX OLI-
JIO YCTAHOBUTH IIPWHUMITMANBHYIO BOSMOXHOCTh 00pasoBanMs Bhllile-
OIMMCAHHBIM CITOCOOOM IPOCaJZOYHOro TpyHTa M3 BHIOPAHHBIX H OXa-
pPakTepU30BaHHLIX paHee ITOPOI, 3a OAMH 3Tall “OcaKOHAKOIUICHHN”
HACHITIAJIA CJIOM OCaIKa MOUIHOCTBIO 3 CM, €ro YBIRXKHSIH H IIOACY-
IIHUBAIH TaKKe TONBKO OMUH pa3 (ORMH LUKJ YBIaXHeHMA-NeruapaTa-
1mH). B Xone AermapaTalliy IIpH BAAXHOCTAX, OGnuskux X 15, 10 u 5%
(xaxaiif pa3 KOHTPOJIHPYEMEIX U1 KOHKPETHO# Ipo6rl), U3 chopmu-
POBaHHBIX 00pasloB BHIPE3aid no TpU NpoOHl (IIpH KaXOOM YKa3aH-
HOM 3HAYeHUH RIAXHOCTH) B KONbIa KOMIIPECCHOHHOro mnpubopa u
onpelefsUIM TIpocafoyHoCTh mpd Harpyskax 0,05, 0,1 u 0,3 MIla
COOTBETCTBEHHO. B MTOre mMONydMjiH HOJOXHUTEILHBLIH OTBET HA IIO-
CTapJIEHHYIO 3a]ady U 3aBHCHUMOCTb BeJIMYMHEL 00pasyiolneiics npoca-
JOYHOCTH OT RIAXHOCTH IIPH PAa3HBIX JeHCTBYIOIMX HaBleHUsIX.

Bo BTOpOIi cepUM 3KCIIEPUMEHTOB M3Y4allH BIMSHME TPaHYIOMET-
PHYECKOrO COCTaBa OCagKa Ha BelMYMHY GOopMHUpYIOlleiicsa mpocanoy-
HoctH. M3 Bcex IpyHTOB 3a OOMH 3Tall cHOPMHPOBAU OTHOTUITHEIE
no ¢opMe u 00beMy 0Gpaslkl BRICOTOM 3 CM; HACHITIAM CIOH OcamKa
MOIIIHOCTBIO 3 €M, ero NOABEpraM OJHOMY IMKIY YBAaXHEeHUd-Je-
ruaparaunu!. M3 BHICOXUIMX 1O BO3AYIIHO-CYXOrO COCTOSHHA (MX
BJIQXHOCTb cocTaBiwia 1—2%) o6pasioB BeIpesalH MpoObl B KOMITpeC-
CHOHHBIE KOJNbLa ¥ OIpefesiH IIPOCANOYHOCThb IIPH TaKMX Xe Ha-
TPy3Kax, Kak U B IlepBOii CepUM OITBITOB.

B OCHOBHYI0O 3afa4y SKCIEpMMEHTOB TPEThedl CEepHH BXOIHIO
H3ydeHYe BIMSHNA MOIIHOCTH OCagka, HAKOIUIEHHOIO 3a OIWH 3Tar
OCAIKOHAKOIUICHHA, Ha BEJIMYHHY GopMHMPpYIOLeHcs IpocaioYHOCTH.
C 3TOi Denbl0 M3 ILUIEBATOIO MaTepHala Ui KaXIOro IpyHTa
JaHHON BEIOOPKM rOTOBWIM TpH o0pasia CTaHAapTHOIO pasMepa IIo
IJOIAIN: ANd OgHOoro oOpasna MOIUIHOCTb 3JIeMEHTAapHOTO cJos
NpUHHMATA paBHOM 3 ¢M, g Apyroro — 1 ¢M M [if TpeThero —
0,5 cm. HMHaye roBops, HcKyccTBeHHBI obpasen ¢ 3aiaHHOH BEICO-
TOii HOPMHPOBATIH B IepBOM Clydae 3a OIMH I3Tall HAKOIUIEHHS H
OIUH LMK YBIaXHeHMA-JeIHapaTallMy MHUKpOMacCHBa, BO BTOPOM —
3a TpH, a B TpeTheM — 3a IlecTh?. JanbHelllliee ompeeneHHe Ipo-
CaZIOYHOCTH IIPOBOJIUIH IO TOH Xe METONUKE.

! ITomxyepxHeM, yT0 3aBUCMMOCTh GopMupylollelica TIPOCAlOYHOCTH OT IPaHYNOMETPH-
YeCKOI0 COCTaBa MOXHO IOJYYMTh M IO pe3ysibTaTaM BCex APYIHMX cepHil 3xcIiepH-
MeHTOB. OOHAXO BO BTOpOM CEPHM OIHTOB OHa TPOARIAETCS B Haubolee YUCTOM
BHJe, IIOCKOJIBKY RIMAHME OpYrMX (PaKTopoB (RIAXHOCTH, MOIIHOCTH 3JeMEHTAPHOTO
ClIog 0CaiKa, YUCIA LMKIOB YRITAXHEHUS - IeTHAPATAllMH U Op.) OTCYTICTBYyeT.

H3 sroro cirenmyer, YTo Ha pe3ynbTaTax cKashiBaeTcsd He TOMBKO HM3yyaeMullt B 3Tol
CEPHH SKCIEPHMEHTOB (akTOp, HO M YHCIO UMKIOB YBIAXHEHHU-ZETHIApPATalMM
NBUIEBATOIO OCafika — IPYHTA.
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B yeTBepTOif CEpHH 3KCIIEPUMEHTOB HCCHENOBAIH BIMAHUE KOJM-
YeCTBa LIMKJIOB YBJIAXKHEHUS-IeTHapaTallMy ocagka — cnaboil nmopoasl
Ha BelUuMHY Gopmupywouieiica npocagouHocT. C 3TOW IEnBo U3
MMBUIEBATOrO MaTepUaia g KaXIoro orobpaHHoro obpasua TOTOBHIH
TPH OCalIka MOUIHOCTRKO 3 M Kaxnbni. IlepBhlii M3 HUX HCIILITHE-
BaJ OJMH LIMKJ YBIaXHeHWA-OeTHApATallM{, BTOPOM — TpH, a Tpe-
THIl — 11ecTh LMKIOB. OnpegeneHue MpoOCaToyHOCTH IPOBOIMIH, KaK
M B IIpeABbIOYIIIX CAyYasX.

B mocnemHeit (ATOMH) CepHH 3KCIIEPUMEHTOB H3YYATH BIHSHME
TeMIIepaTypsl Ha ITOBepXHOCTHM o0pasLoB Ha BelHYMHY (hopMMpDYIO-
weitca npocagoudocTd. C 3TOi penblo B XecTKue (POPMBI Hachl-
NaI¥ CJIOM Ocamka BHICOTOM 3 €M, 4acTh KOTOPHIX IIOCNE CTaHAApT-
HOTO YBJIAXHEHHMs BBICYIUMBaIM Ipu Temmeparype 20°, a yact, —
npu Temneparype 40/20°. TIo NOCTMXEHHMH MMM BO3IYLIHO-CYXOTO
COCTOSHMSA ONpeleNsii NpocanoyHocTs npu Harpyskax 0,05, 0,1 u
0,3 MI]a.

Puc. 19. 3aBUCUMOCTh BEIMYHUHH OTHO-
CHTEJIBHOM IPOCaIOYHOCTH MCKYCCTBEHHO
chopMHUpOBaHHKX 06pa3iiOB—aHATOIOB 30-
JIOBHIX JECCOBHIX OTTOXEHWH pasHOro rpa-
HYTOMETPHYECKOTO COCTaBa B BO3MYILIHO-
CYXOM COCTOSHMM OT BEJHYMHH HaB-
nenus (no B.T. Tpogumoey u E.FO. Kyau-
koo, 1995). MOWIHOCTL CIOA  OCalKa,
¢opMupyeMoro 3a OIMH 3TaMN, 3 cM, OXMH
LMK  YBIXHEHHA-IerHapaTaluy; TeMIie-
paTypa Ha €r0 IIOBEpXHOCTH TIIpH [e-
mapatauuyd  20°; ZOMOJMHMTENBHOM Har-
PY3KH HeT.

T'padbMxy 3aBMCHMOCTH TIOCTPOSHM A 06- Dasnenue , Mg
pasnoB ¢ MAaKCHMAaJIbHLIMH 3HAYCHHAMH OTHO-
CHTe/IbHON TIpOCcaoYHOCTH MpH Rarpyske 0,3 MIla 1 — cymmsox TsaXenkni (oGpasen 1), 2 —
CYTTIMHOK cpeftHuit (obpasen 2), 3 — cyrmHHOK cpepupnit (obpasen 8), 4 — cymecsh (o6pazey 11)

0,124

OTHOCHTENLHOH NPOCAROUHACTH

0,084

Ko3Q@UunenT

0,04;

0,05 0,4 6,3

[aHHBE, moNy4YeHHble B XONE€ SKCIIEPUMEHTOB, IIPDUBEAECHHI B
Tabn. 14—17) yactk u3 HUX rpadmyecku npeAcTaBieHa Ha puc. 19—24,

IIpy M3yYeHMM TIpMHIMIIMATEHOH BO3MOXHOCTH cdop -
MHPOBAaTh NMPOCANOYHOCTh Yy HCKYCCTBEHHHX
06 pa3U 0B, CO3NAHHLIX IO NMPHUHATOK MeTOoauKe (ONBITH IepBO
cepum), ObLT roNydeH IMONOXUTENBHEIN pesyiabrar. Bce ceMb HMEKyccT-
BEHHBIX O0pa3’noB, IO COCTABY ABIAIOLUMXCA CYTIECIMH, CYTIMHKaMH
JIeTKMMH, CPeIHMMH H TAXEJILIMH, OKa3alMCh ITPOCANOYHBIMH IIpH
Harpyskax 0,1 u 0,3 MJJa u Braxudocrd 15% u MeHee, a 4acTh H3
HUX — U Ipy Harpyske 0,05 MIla (taba. 14). 3aBHCMMOCTL BeaVMH-
HBl NIpOCAOYHOCTH, COPMHUPOBABIIEHCA TIPH ASrHApaTAlIMM OCamKa,
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Tabauya 14

Pe3ayasraTsl onpeneieHHS NpocaROTHOCTH
HCKYCCTBEHHO C(POPMHDOBRHHLIX 00pa3uoB aHAIOMOB
30J10BRIX JECCOBHIX NOPOR, NOACYNIEHHLIX NPH Temnepartype 20°
B X0A€ OQHOIO LMKIA YBJAKHEHHS-JCTHADATANHHE IO PasHoli BIAKHOCTH
(MomMOCTS oA 0CaaKa, (HOopMHPYEMOro 33 oauH 3Tam, 3 cM;
RONONRHTENLHON HATPY3KH HeT)

KosdduumeHT OTHOCUTENBHOM NPOCaOYHOCTH
Howmep BnaxsocThb npu jpasnenuu, MIla
ofpasua obpasiua, %

0,05 0,1 0,3

1 15 0,008 0,020 —_
10 0,014 0,052 0,060
4 0,070 0,078 0,100
2 14 0,0 0,010 0,012
11 0,012 0,030 0,030
5 0,024 0,032 0,068
3 15 0,0 0,015 0,021
10 - 0,044 0,087
5 0,050 0,064 0,091
5 13 0,009 0,021 0,020
9 0,015 0,095 0,142
6 0,020 0,073 0,143

7 13 0,0 0,0 0,0
10 0,0 0,018 0,030
3 0,016 0,020 0,022
8 16 0,0 0,008 0,010
11 0,010 0,020 0,008
7 0,021 0,030 0,055

12 16 0,0 0,0 0,0
10 0,0 0,008 0,025
5 0,015 0,017 0,050

Ilpumenanue. 3pech 1 B Tabn 15—17 HoMepa 0Gpa3loB COOTBETCTBYIOT MX HOMEepaM B tabn 13

OT AeHCTBYIOLLETO IIPY 3aMauMBaHWH JAaBjIeHU M BIAXKHOCTH B LIEJIOM
aHaJOTMYHA paHee IMPUBEICHHBIM.

3aBHCMMOCT MPOCAXOYHOCTH HCKYCCTBEHHO c¢dop-
MHpDOBaHHHX 06pa3soOB OT UX TPAaHYJIOMEeTpHYECKO-
ro cocraBa (BTopad Cepud 3KCIEPMMEHTOB) IpOSBUIACH OYEHb
yerko (cM. Tabn. 15, puc. 19 u 20). D1M naHHBle MONYYEHB! BKCIle-
PUMEHTAaNBHO BriepBble. OHM CBHAETENBCTBYIUT, YTO B JaHHOW BbIGOD-
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Tabnuya 15

Pe3yJbTaTH Onpeie/ieHHs NPOCcafoTHOCTH
HCKYCCTBEHHO C(hOPMHPOBAHULIX ODPA3LOB — AHAIOTOB 30JI0BRIX JECCOBLIX NOPOLK
C Pa3HBIM TPAHYJIOMETPHIECKHM COCTABOM H HEOJHHAKOBOH MOIIHOCTBIO C/IOS,
HAKANJABAEMOTO 33 OJMM 3Tan, 00pa3ubl NOACYIIEHb A0 BOAYIIKO- CYXOro COCTOAHHSA
npu Temnepatype 20°, AONOMHATENbHOH HAPY3KH Her"

MouHocTb KoadduimeHT oTHOCHTENbHOIM
Homep { Haspauue | HaKOIUIEHHOIO TLioTHOCTD cerge'ra Mopkcrocts, % TIPOCafOYHOCTH MpH AaBieHud, Mila
obpasiia TPYHTa 32 OMH S3Tan TPYHTA, I/cM

cilof, cM 0,05 0,1 0,3

1 2 3 4 5 6 7 8
3 1,44 47,0 0,051 0,121 0,115
]| Symmox 50 44,8 0,030 0,072 112

TKeNN 1 1» 3 s 70 0;

0,5 1,57 42,3 0,009 0,015 0,025
c oK 3 1,52 44,1 0,020 0,041 0,089
2 c’pem{mu‘ 1 1,46 46,3 0,040 0,075 0,091
0,5 1,54 43,7 0,029 0,064 0,098
, CYDIMHOK 3 1,49 45,6 0,051 0,072 0,141
TOKenb i 1 1,58 42,3 0,020 0,031 0,052
0,5 1,57 42,7 0,008 0,022 0,072
3 1,47 46,1 0,031 0,074 0,108
4 - 1 1,55 432 0,020 0,048 0,085
0,5 1,58 42,1 0,025 0,038 0,070
3 1,54 43,8 0,052 0,060 0,120
5 -4 1,58 42,3 0,025 0,048 0,083
0,5 1,60 41,6 0,019 0,046 0,100




IIpodoaxcenue mabn 15

1 2 3 4 5 6 7 8
3 1,61 40,8 0,024 0,032 0,050
6 cymech 1 1,59 41,5 - 0,035 0,064
0,5 1,59 41,5 0,015 0,023 0,052
3 1,64 39,2 0,031 0,030 0,069
7 - = 1 - - 0,024 0,055 -
0,5 1,64 39,2 0,024 0,051 0,083
3 1,53 44,2 0,021 0,054 0,080
8 CYITTHHOK
JerKuit 1 - - - - -
0,5 1,52 44,5 0,026 0,060 0,085
3 1,48 45,6 0,030 0,039 0,068
9 cyrecsh 1 1,52 44,1 0,035 0,035 0,053
0,5 1,50 45,5 0,010 0,042 0,069
3 1,51 452 0,028 0,042 0,076
10 CYTITHHOK 1
CpeIHHiA - - - - -
0,5 1,51 45,2 0,020 0,031 0,069
3 1,49 44,8 0,029 0,052 0,072
1 cymnech 1 1,61 40,3 0,011 0,018 0,053
0,5 1,51 44,1 0,017 0,035 0,064
3 1,51 43,8 0,017 0,048 0,063
12 — - 1 _ _ _ —_ _
0,5 1,54 42,7 0,033 0,040 0,064

* Ina xaxaoro ob6pa3lia IPH MOITHOCTH CNOA 3 CM OCYMIECTBISUIM OJMH LIMIJI YBIAKHEHHSA-NETHAPATalMH (BTOpast CEpHsi IKCTEPHMEHTOB), a IIPM MOLIHOCTH

cnoa B 1 M 0,5 oM — 3 1 6 LMKNOB COOTBETCTBEHHO (TpeTh CePHs 3KCIEPHUMEHTOB)
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Puc. 20. 3aBUCUMOCTE BEITHYMHBE OTHOCUTENBEHOHN NpOCalOYHOCTH MCKYCCTBEHHO cdop-
MHPOBAHHHX 00Pa3iioB—aHATOTOB 30JI0BEIX JIECCOBHIX OTIIOXEHMH (B BO3MYLIHO-CYXOM
COCTOAHHWH) OT UX IPaHYIOMETpHYeckoro cocrasa mpu mamitenusx 0,05 (a), 0,1 (6) u
0,3 MIla (B) (no BT Tpogumoey u E.FO. Kyauxoeoii, 1995). MomHocTh €108 Ocal-
xa, GOpMMpYeMOro 3a ONMH 3Tam, 3 CM, OOMH LMK YBIAXHEHMs-JerHapaTaLMy;
TeMIlepaTypa Ha ITOBEPXHOCTH o0pa3i0oB NpH JAerwnparaiivv 20°, JOMOJHHUTENbHOM
Harpy3Ku Her:

1 — cymech, 2 — CYIIMHOK Nerxuif, 3 — CYIMHOK cpemit, 4 — cyrmHOK Txemsnt, | —
JMHEA N0 MaKCMMAYHHRIM 3HaveHusM, I1 — no cpemmM, 111 — no MBiMManbHLIM

Ke o0pa3iioB BeIHYMHA MpPOCAnOYHOCTH, HOpPMHUpPYEMOii IIpH JeTHApa-
TallM{d OcCajKa, BO3pacTaeT OT cyleCYaHBIX ITO cocTaBy o0pasuoB K
TAXEIOCYIJIHHUCTHIM. DTa 3aBUCHMOCTb YETKO ITPOABIAETC IIPH BCEX
JeHCTBYIOIUMX IIpH ONpENENeHHH ITPOCANOYHOCTH NaBlIeHMSIX, OXHAKO
ee KOHTPAaCTHOCTb YBENIWYMBAETCA IO Mepe BO3pACTAHHUS HArpy3oK
(cM. puc. 20). PesynsraT okasajics HECKOJIBKO HEOXHMAAHHBIM.

IIpeanonaranock (Ha ocHOBe HaKTUYECKUX NAHHEIX IO IPOCAIOY-
HOCTH IIPHPOMHEIX OOpa3oBaHMil pa3HOro reHesHca), 4YTo Hamnbonee
ITPOCATOYHBIMU CpeIH HMCKYCCTBEHHO COpMHMPOBAHHBIX 0Opa3sLioB —
AHAJIOTOB 30JIOBBIX JIECCOBRIX OTJIOXEHMH OyInyT JIerko- H CpemHecy-
IMIMHKCTEEE pas’HOCTH. OJHAKO 3TOrO HE ITOMYYHIOCH HH TIPH OIHOM
IeMCTBYIOLIEH HATPy3Ke, YTO, BUOUMO, CKOpee BCEro CBS3aHO C O4YeHb
BEICOKOH CTENeHbI0 arperpoBaHHOCTH HCXONHOTO IThUIEBATOTO MaTe-
puana (cM. paHee), B3fiToro Al (opMupoBaHMA 06pa3loB, 4YTO
00yCNOBIEHO BHICOKMM corepXaHueM kKapOoHaTOB M npeobiamaHHeM
JIBYXBJICHTHBIX KATHOHOB B OOMeHHOM KoMiuliekce. MIMeHHO Gaaro-
Japs 5TOMY IIpOYHEle INOOY/sipHEIE MHKpOArperarhl MbUIEBATOH pas-
MepHOCTH O6pPa3yioT BEICOKONOPHCTOE ClielH(HYECKHU JECCOBOE MHK-
pocTpoeHHe C (asoBBIMH KOHTaKTaMH MeXay Io0ylaMH; KOHTAKThl
BO3HHKAIOT B XOn€ IeTUpaTalliy OcagKa.

OKCIIepUMEHTAIBHO YCTAHORIEHHOE SBJIEHHE ITOMOXET OOBSACHUTH
HaJM4yue JECCOBBIX ITOPOA TSAXKEJOCYITIMHHMCTOIO COCTaBa C BRICOKOM
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Pyc. 21. 3aBHCHMOCTD BeTHYHUHK OTHOCHTENBHOH NMPOCaTOYHOCTH HCKYCCTBEHHO cdop-
MMPOBaHHBIX 00pa3sliOB B BOJYUIHO-CYXOM COCTORHHH OT MX TIDaHYJIOMETPHYECKOIo
cOCTaBa. YCNOBHHE OOGOIHAYEHHA T€ Xe, YTo M wig pHc. 20, HCKIOYEeHHe —
MOIIHOCTh CNlog ocaika, dopMupyeMoro 3a oxus 31am, ! cM (no B.T. Tpogumosy u
E 0. Kynuxoeod, 1995)

MPOCANOYHOCTHIO M TMPOCAROYHLIX TIOPON, KOTOpHE Mo IpaHyJIoMeT-
PHYECKOMY COCTAaBY OTBEYAIOT JEeTKMM IJIMHAM B NPHPOINHEIX YCJIO-
BUAX. B TO Xe BpeMa, yduTHIBasd OrpaHU4EHHOCTh SKCIIECPUMEHTAIb-
HOM BHIOOpPKM (NBeHAZUATH OOpa3slioB, OYeHb CXOMHHIX II0 XHMHKO-
MHMHePATBHOMY COCTaBY, H MAJOE YHCIO JIETKO~- M CPEIHECYTIMHUCTHIX
pasHOCTei), cCledyeT IPONOXKUTL MONOOHBIE 3KCITepHMEHTAIbHEIC
HCCIIeJOBAHHA.

Briile oTMedanoch, YTO 3aBUCHMMOCTh (POpMMpYIOLLieiica IIpocanod-
HOCTHM OT I'DaHYJOMeTPUYeCKONo COCTaBa MPOABMIACh M IO JAHHKIM
JIPYTHX 3KCIIEPUMEHTOB. B 4acTHOCTH, OHa XOpOWIO (PHKCHpYeTcd IO
MaTepdaiaM ONKITOB, B XOie KOTOpHIX 3a OOMH 3Tall HaKATUIMBAJ-
cq cjoi ocamka MOHIHOCTEIO 1 cM (cM. puc. 21). Omnako npu ¢op-
MHpOBaHWM OCAagKOB, KoIja 32 OOWH 3Tant (GOpMHpOBAJiCA CJIOH
MoumHoctd 0,5 cM, 3Ta 3aBUCHMOCTh NPOSBHIACE MeHee pelbedHO
(Yyron HaxjioHa OCpeIHMIOINeH AN Bcedl BHIOODKHM MpaMOl HMeeT
MeHBIIMIA HAKIOH, a npu Harpyske 0,05 MIla ocpemnsionias mpax-
THYECKM TOPH3OHTAILHA). DT0 06ycaoBJAeHO HeOAMHAKOBOI (MO cpaB-
HEHMIO C TPaHYJIOMETPHYECKHM COCTABOM) HAallpaBICHHOCTHIO BJIMSI-
HHA ApyrHX (akTopoB (MOMIHOCTH OCagKa, HAKOIUIEHHOTO 3a OIMH
3Tall; KOJNMYeCTBa LMKIOB YBJIaXHEeHHA-AerNIpaTalii), KOTOPEIE O-
HOBpPEMEHHO BJIMIM Ha (GOpMHPOBAHKE MPOCAXOYHOCTH B XOie 3THX
3KCIIe pUMEHTOB.

BaiusHue MOWMHOCTH ocajlka, HaKamnJHBaloue-
rocd 3a ONHMH 3Tam ocCaJKOHaKONJeHHA, Ha Be-
IUYHHY bopMHUpPpyeMOH NMPOCaAOYHOCTH HUIYYAIOCH B
TpeThell cepuy 3KcriepuMeHTOB (CM. Taba. 15, puc. 22). DKcrepHUMeH-
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Puc. 22. 3aBUCHMOCTD BEIMYUHE OTHOCHTENHHOMH IPOCANOYHOCTH MCKYCCTBEHHO cdop-
MHPOBAHHREIX O0pa3l[0B—aHANOTOB JOJOBHX JIECCOBRX OTIOXeHHH B BO3MYIIHO-CY-
XOM COCTOSHHM OT MOIIHOCTH HAKAIUIMBaeMOTO 3a OQMH 3Tall CJIOA MPU HARTEHHIX
0,05 (a), 0,1 (6) u 0,3 MIla (). TemnepaTypa Ha IOBEpXHOCTH OGPpaslOB B NpoLEcce
yBIaXHEHUA-nerupparaimn  20°; NONOJHMTEIBHOH HAarpysku Her; 1 — CYIIMHOX
TaXeNHi;, 2 — cynecs (no B.T. Tpogumogy u E.FO. Kyauxoeoil, 1995)

TalbHBE JAaHHHE CBHUIAETENLCTBYIOT, YTO 3TOT (akTop NO-pasHOMY
BIMseT Ha (opMHpOBaHHMe IPOCANOYHOCTH Y OCAOKOB C PadIHIHBIM
rpaHyIoMeTpideckuM cocTaBoM. Ilo JaHHBIM HCIONBL3OBAHHOM IIPH
H3HYeCKOM MOJEJMPOBAHUH BHIOOPDKM 00pa3loB, B 3TOM ILIaHE YeT-
KO 00OCOONeHH [BE TPYMNK 06pasioB, B TEPBYI0O M3 HHMX BXONAT
CYTieCH, a BO BTODYIO — CYIJIMHKH TSXEJNhIe.

Jns HcKycCcTBEeHHBIX OGpPa3sloOB, CO3NAaHHLIX M3 IMEUIEBATOTO MaTe-
pHaja TAXeJOCYTIMHUCTOIO COCTaBa, Mo Mepe YBeJIMYeHHS MOLIHOCTH
cros, obpasyiolerocss 3a OXWH 3Tall HAKOIUIEHUS BO3NYLUIHO-CYXOro
ocazka, ¢opMupyercsa Gollee BRICOKAS TMPOCANOYHOCTh. DTa 3aKOHO-
MEPHOCTh OTYETVIMBO MPOSBJIAETCS MPH Pa3sHEIX 3HAYESHUIX JaBIEHHS,
JEeACTBYIOILETO TpPH OIpeAcleHMM IPOCANOYHOCTH, KaK JUI Bcei
BHIGOpDKM B L1eJIoM (CM. puc. 22), TaK M I GOJNBIIMHCTBA KOHKPET-
HBIX 0o6pasioB (cM. Tabn. 15).

Hna obpasuoB cyrmecyaHoOro cocTaBa HaGMIOmAeTcs COBepIUeHHO
HHag KapTHHA: BelM4MHa GopMHpyolleiics MpocaJOYHOCTH IIPAKTH-
YeCKM He 3aBHCHT OT MOIIHOCTH CJOS OCaiKa, HaKOIMBILIETrocs 3a
omuH 3Tan (cM. puc. 22). Y KOHKpeTHBIX O0pasiloB, CO3NAHHHIX B
npolecce 3KCIEpPUMEHTOB, KaKOH-THOO YCTOIYMBOM TeHOCHIMH B
paccMaTpHBAeMOii 3aBHCHMMOCTH He HaOMIofaeTcs, OTMEeYaloTcs pasHo-
HaTlpaBlIeHHHe OTKJIOHEHMS, XOTd M HeGoMbllide Mo aMmrumTyae (CM.
Tabn. 195).

TlomyepkreM, 4YTO BIHAHHME MOILHOCTH CJIOA OCalKa, HAKOILTEHHO-
TO 33 OIMH 3Tall, Ha BeNW4YMHY (HOpMHPYeMOil MTPOCANOYHOCTH MPOSIB-
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Ta6ruya 16

Pe3ynsTaTH onpenelieHHs DpocaAOIHOCTH
ACKyccTBeHHO c(POPMHPOBAHHEIX 00PA3I0B — AHAIOIOB 30JOBLIX JECCOBRIX NOPOX,
HCOLITABIIMX HECKOJBKO UHKIOB YBILKHEHHN-ACTHAPATALMH,
NOACYIEHHBIX A0 BO3XYIIHO-CYXOM0 COCTORMAA NpH TeMmepartype 20°
(nonoMMHTEARHON HATPYIKH HerT,
MOIIHOCTh CJIOA OCA/KA, HAKOILUIEHHOIO 32 OJAHH 3Tam, 3 cM)

-
YHClo HUKIOB KoadpimuHeHT OTHOCHTENbHOR
Homep | Hassamhe | o wierprg- | [VIOTHOCTS CKEIOTA | oy orocrn, % NPOCATOTHOCTH TIPH JanieliH, MIla
obpasua| ofpasua s IPYHTa, I/cM

paTaiH 0,05 0,1 0,3

1 2 3 4 5 6 7 8
1 1,44 47,0 0,051 0,121 0,155

CYIIKHOK
1 SR 3 1,46 456 0,050 0,130 0,161
6 - - 0,064 0,145 0,160
JR—— 1 1,52 44,1 0,020 0,041 0,089
2 CpemHmi 3 1,48 45,5 0,030 0,061 0,095
6 - - 0,038 0,069 0,100
1 1,49 454 0,051 0,072 0,141
CYITTMHOK

3| Toxemsit 3 1,58 23 0,019 0,051 0,122
6 1,50 45,2 0,049 0,082 0,145
1 1,47 46,1 0,031 0,074 0,108
4 —“— 3 1,54 43,6 0,019 0,070 0,118
6 - - 0,040 0,081 0,095




Hpodoswcenue moba. 16

1 2 3 4 5 6 7 8

S 1 1,54 43,8 0,052 0,060 0,120

5 v 3 1,51 44,9 0,034 0,078 0,140

6 - - 0,061 0,084 0,170

1 1,61 40,3 0,024 0,032 0,050

6 CyTech 3 1,59 41,5 0,015 0,023 0,052

6 _ - 0,010 0,025 0,040

1 1,48 45,6 0,030 0,039 0,068

9 - 4= 3 1,57 42,3 0,030 0,036 0,051
6 1,55 43,0 - 0,035 -

1 1,51 452 0,028 0,042 0,076

CYIIIHHOK

10| Cpemmit 3 1,47 46,3 0,045 0,050 0,089
6 - - - 0,068 -

1 1,49 44,8 0,029 0,052 0,072

11 Cymech 3 1,57 41,8 0,040 0,045 0,067

6 - - 0,022 0,035 0,065

1 1,51 43,8 0,017 0,048 0,063

12 —-“= 3 1,56 42,0 0,018 0,033 0,071
6 - - - 0,030 -
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Uueno WMKROB YBNAXHRHHA — AeruApaTaunu ohpasya

Puc. 23, 3aBUCHMOCTD BENMYWUHH OTHOCHTENHHOM MPOCANOHHOCTH BOINYUIMO-CYXMX
HMCKYCCTBEHHO C(HOpMHPOBAHHHX OOPajLOB—aHANOIOB 3OJOBHX JIECCOBRIX OTIOXEHMM
OT KONHYeCTBA LMKIOB YRIAKHEHHA-REeTURPATAalMH TipH namneHuax 0,05 (a), 0,1 (6)
# 0,3 MIla (8). MolHocTs c¢iosg ocaika, (HopMHpyeMOIo 3a OIMH 3Tall, 3 cM;
TeMIlepaTypa Ha €ro TOBEpXHOCTH 20°; HOIIONHMTENbLHONX Harpy3KdH HeT; 1 — cyI-
NMHOK TOKENHW; 2 — CYIIMHOK cpedHuit; 3 — cynech (no B.T. Tpogumosy u
E.XO. Kyauxosot, 1995)

JIeTCA B 3TOM CepdM 3KCIIEPHMEHTOB HE COBCEM B “YHCTOM” BHAE.
Benue orMmevanoch, 410 MMKpOMAaccHBBI, KOTOphIE OOpasyloTcsi IpH
bopMHMpOBaAHHMM HCKYCCTBEHHBIX 0OpasloB 3aJaHHOM BHICOTHI M3 BO3-
JYLIHO-CYXMX OCAIIKOB PasHOM MOIHOCTH, IOOBEPraiy pasHOMY YHMcC-
JIy LHKJIOB YBJIAXHeHHA-AeIMApaTallii, YT0, KaKk U3BECTHO, BIMSAET Ha
dopMHpoBaHMe IPOCAKOYHOCTH.

HoBule HHTEpECHBIE NaHHBIC ITOMYYEHBI O BAHAHHHM KOJH -
yecTBa LMUKIOB YyBIaXHeHUd-OeTHAPAaTaAalUHN HC-
KYCCTBEHHOTIoOo ocagka — cnaboil mopojan Ha Be-
ATUYHHY GopMHUpYHOUelcd NPOCAfOYHOCTH (3KcIe-
PUMEHTH 4eTBEepTON cepHH). Pesy/bTaThl 3KCHEPHMEHTOB CBHIETEIb-
CTBYIOT, YTO 3Ha4yeHMe 3TOro ¢akTopa Jis CYTIMHMCTHX U cyllecya-
HEIX TPYHTOB HeoOMHakoBo (cM. Taba. 16, puc. 23).

Io naHHKIM HCCIEROBAaHUWM YCTAHOBIEHO, YTO IPH IPOYMX PaBHRIX
YCIIOBMSIX ¥ CYIJIMHMCTHIX pasHOCTEH BemrduHa GopMHMpyeMoli mpoca-~
JOYHOCTH BO3PacTaecT NO Mepe VYBENHYEHMS KOAMYECTBA LIMKIOB
YBIAXHeHHS-[eTHApaTAllUM ocafka — cnaboif nopons (cM. puc. 23).
91i maHHMe coraacyiores ¢ Matepuanamu (Komuccaposa, Konomumii-
ueB, 1987a; OcumoB, 1985), KoTophle TakXke NOJyYeHHI IIPX MOAETH~
POBAHUM C CYITTMHUCTHIMH 10 COCTABY OOpaslaMu.

PaccMaTpiBaeMasd 3aBHCHMOCTD IJIsSI CYMeCYaHhIX pasHOCTEed MMeeT
uHOH xapakrtep. [lepBhbie 1ToNydeHHBIE HAMH JIaHHBIE CBHACTSILCTBYIOT
00 YMEHBIUEHMH BeIMUYMHBI NPOCANOYHOCTH Y HMCKYCCTBEHHO cdop-
MHPOBaHHBIX O0pPasliOB NpH MHOTOKPATHOM YBJIaXHEHMH. JTa TeH-
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Tabauya 17

Pe3yAsTaTsl ODpeAENeHHR NPOCAAOIHOCTH
HCKycCTBeHHO C(POPMHPOBRHHBIX 0GpA3LOR — AHANOTOB 30/I0BKIX JECCOBMX OT/IOMEHHH,
MOACYMEHHAIX 10 BO3AYNIHO-CYXOTO COCTONHHN MpH Pa3HOH TemunepaType
HA HX HOBEPXHOCTH H OTCYTCTBHH AODOJHETENLHOE HATPYIKH
(MOIHOCTH CI0N, HAKOILIEHHOTO 32 ONMH 3Tanm, 3 cMm,
OlHH UMK YRIAKHEHHN-ACTH/PATALAH)

H Haapauu Tewmmeparypa II1oTHOCTH CKeNeTa Koadpuiient oTHocHIeTHOH
oMep ® | Ha nosepxsocTH H e Topuctocts, % NIPOCaZIOYHOCTH TIpH Zaminenuu, MIla
obpasua | oOpasua o6paa. *C IPYHTa, I/cM
pasua, 0,05 0,1 0,3
2 CYTIIMHOK 20 1,52 44,1 0,020 0,041 0,089
CpeMHM 40/20 1,41 47,4 0,050 0,063 0,113
6 cyTech 20 1,61 40,8 0,024 0,032 0,050
40/20 1,42 47,8 0,034 0,064 0,075
7 o« 20 1,64 39,2 0,031 0,030 0,069
40/20 1,50 44,4 0,040 0,058 0,081
9 a 20 1,48 45,6 0,030 0,039 0,068
40/20 - - 0,034 0,050 —_
10 CYTIMHOK 20 1,51 45,2 0,028 0,042 0,076
CpenRHUr 40/20 — — 0,050 0,055 0,090
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Puc. 24, 3aBUCHMOCTh BEIHYMHBI OTHOCHMTENBHOM INPOCaNOYHOCTH BO3MYHIHO-CYXHX
HMCKYCCTBEHHO CHOPMUPOBAHHHX OOpPa3LOB—aHATOIOB 30M0BHX JIECCOBHX OTIOXEHUN
OT TeMIepaTypH HX IIOBEPXHOCTH IIpH HaBleHuax: a — 0,05 6 — 0,1 u 8 —
0,3 MIIa coorpercTBeHHO. MOIIHOCTh CJIOA OCAKA, HAKAIUTMBAaeMOIO 3a OIMH 3Tall,
3 ¢M, OAMH UHMKI YRIQKHECHMs-TCTHAPATAILMH, JONOMHUTENBHON HArpysKH Her; 1 —
cymech; 2 — CYDIMHOK cpedHMi (no B.T. Tpogumosy u E.FO. Kyauxoeod, 1995)

JEHLMS OTYCTIMBO BHIpaXeHa ISl OONBIIMHCTBA KOHKPETHRIX 00pas-
noB (cM. puc. 23).

OTMeTHM, YTO 3TO yX€ BTOpOH (IepBBlif MOLIHOCTL CJIOA, HAKATI-
JMMBaeMOro 33 OfMH 3Tall) U3 U3YYCHHBIX HaMM (paKTOpOB, BIMSHUE
KOTOPHIX IIO-pa3sHOMY HPOSBISETCS WIS CYNECYaHBIX U CYIJIMHHCTHIX
IPYHTOB. DTH DasjMyHMsg YCTAHOBJIEHK KCIICPHMEHTAILHO BIIEPBLHIE IIO
HeOONb1IO0H BROOpKE 00pa3noB M TpebOYIOT JATLHEHIIETO H3yUeHH.

BausgHue TeMmepaTypH Ha IOBEPXHOCTH 06-
pa3ma NpH €ro AerMppatamMud Ha BeJIUMYMHY ¢op-
MHUpYyWILEeHCHd NPpocagoO4YHOCTH (OIBITH NOCAEAHEH CEpUH)
NPOABUJIOCH JOCTATOYHO OTYeTmMBO (CM. Tabn. 17, puc. 24). Bo Bcex
CIydadx y UCKYCCTBEHHO C(HOpPMHPOBAHHREIX O0paslioB NpOCanodHOCTD
OKa3ajiaCh BHILE B TeX ONLITAX, B KOTOPHIX HNETHAPATALIMIO paHee
YBIQXHEHHOTO OCAROKA TIPOBOAMIM IIpH Oonee BHICOKOM Temiieparty-
pe (TodHee, NpU LMKIMYECKOM BospeifcTBuM Temmeparyp 40 u 20°).
3TH JaHHBIE XOpOILIO COINACYIOTCH C IIEPBHIMH ONYOJIMKOBAHHBIMHU
9KCIIepUMEHTATLHBIMU MaTepHanaMu 1o 3tod ke TeMe (TpodumoB u
Ip., 1991). HecMmotps Ha T0O YTO MCKYCCTBEeHHBIE 0Gpasiibl — aHaJIOTH
S0JIOBBIX JIECCOBRIX OTJIOXECHHH (DOpMHUPOBATUCE IO HECKOJBKO OT-
JUYHOM METONMKE, BIMAHME TeMIlepaTyphl Ha IIOBEPXHOCTH obpasia
Ha BeXWuuHy GopMHUpyIOILEeHCs CHHICHETHYECKOH IpocagouHOCTH
0Ka3ajioch B ODOHX CAy4adX HOCHTHUYHHRIM. OTU JAHHBIE IIOJHOCTHIO
COTJIaCYIOTCS M C MaTepHanaMM SKCIEPMMEHTAILHBIX pabor no usy-
YeHHWIO BIUAHUA TEMIIEPATYPHBIX VCJIOBHH HETMApATalMM TOMIUM Ha
bopMMpoBaHMe IIMTEHETHUMECKOH IIPOCAXOYHOCTH MLUIEBATHIX ALIO-
BuanbHeIX omioxenmit (Tpodumos, Epiiosa, 1991).
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HutepecHbie paHHBIE B oOCyXZaeMOM HampaBleHMHM ObUIH ITONY-
yenynl T.B. Annpeesoit (1996a, 1997). Ero nna nposeneHHs naboparop-
HOTO MOJICIMpPOBaHMA OBUIM MCIONb30BaHH M 0Opasupl JIECCOBRIX
TIOPOX 30JIOBOYO IeHEe3HCa, OTOOGPAHHBIE B XOPOILUO H3YYeHHBIX OMop-
HBEIX pa3pe3ax B palioHax ropoaoB byneHHoBcka M BoiromoHcka
¢. OrkasHoro ¢ mybunn or 2 jno 15 M. Ilo rpanymomeTpudeckoMy
COCTaBY HCIIOJIb30OBaHHHIE B ITpolLiecce 3KCIEpUMeHTa obpasilhl Mpej-
CTaBIeHBl CYIJIMHKaMM JierkuMmM (obpasen 1), cpemummu (o6pasuy
2 ¥ 3) ¥ TkeaniMu (obpaser 4) no xiaccudukauum H.A. Kaunn-
cKoro, B rpyHTax OTCYTCTBYIOT 4YacTUill KpymHee 0,5 MM, KpymHO-
nmeUteBatas pakuusa coctasigeT 34—40%; comepXaHMe ITHMHMCTOMR
dpaxumu or 13 o 36%, dacTHbl arpeTMpOBaHBl, MX BHIXOH B MMK-

TaTHOM aHainM3e cocramisieT 1—10%. Ilpeobnaparomme dpak-
wun 0,1—0,05 (or 3 mo 43%) u 0,05—0,01 MM (ot 32 no 40%).

O6pasipl  XapakTepu3yloTcsl lueloyHo# peakumeit: pH 7,6—9,2.
O6pasusl 2 ¥ 3 uMMeloT cyabbaTHRI THT 3acojleHHs, BeJIMYMHA
mwrotHoro octatka 0,89—0,45% coorBercrBeHHo. O6paser 4 He 3aco-
JIeH, BenMuuHa rotHoro ocratka 0,27%. CopepxaHmMe rulica MaMe-
Haetcq or 1,05 mo 3,7%, xap6oHaroB — or 6,4 no 9,5%.

B MmHepambHOM cocraBe npeo6NanaloT KBapll M IUIarMOKJIAsH, HX
CYMMapHOe CofiepXaHue MeHsiercsl ot 63,5 no 80%. I'nuumcras ¢pak-
LKA TIpeACTaRICHa XIOPUTOM, HJUTHTOM, CMEKTHTOM M KAOJIHHHTOM.

EcrectBeHHas BIAXHOCTL ofpasuoB Kojnebamack or 4 po 10%.
BnaxHocTh BepxHero rpefiesa IJIAaCTMYHOCTH cocTapisieT 22—31%,
HuxHero 16—21%, wicno ruactudanoctd 6—10%. IMopucTocTh nopoxn
u3meHgercd or 39 po 47%. Ilopoms B HeHapyIEHHOM CIOXESHHH
npocanoyHble. BeqMuMHa OTHOCHTENBLHON IPOCANOYHOCTH TIPH JAaB-
nennn 0,05 MIIa cocrasnger 0,1—7%, npu 0,1 MIla — 1,5—12, npu
0,3 MIla — 11—14%.

I BO3MOXHOCTH COIOCTABJIEHHS PE3yJbTaToB 3KCIIEpUMEHTa C
JAHHBIMM, ITONYYEHHRIMM NPYTMMM HcciaepoBatenamu, T.B. AHnpee-
Boii (1995) 6bu1a BEIGpaHa MetonvKa, npuHaTad B.T. TpodumoBbIM M
E.1IO. Kynmkogoit (1995).

Ilpy MomenmMpoBaHWM NLUIEBaTHA MaTepuan (aHaloT 30JO0BOM
TBUIM) TIONYYaliy ITyTeM PacTHpPaHMs BO3AYLUHO-CYXHX O6pasloB Jéc-
COBRIX NMOPOX M IOCIEAYIOILETO IPOCEHBaHUA HX depes cuTo 0,5 MM.
IMony4yeHHYI0 TNHUICBATYID MAacCy HacHIaXd CJoeM OIpeAe/IeHHON
MOILIHOCTH B YCTAHOBJIEHHEIE Ha OPICTeKJIe Koibla MuameTpom 10 cm
¥ BeicoTol 3 oM. ITbuieBaThIil MaTepuan YRIQKHAICH TUCTH/LTHPOBAH -
HOW BOHO¥ Yepe3 OGWILTPOBaIBHYIO Oymary AO BepXHeIO TIpeAeaa
IUIACTHYHOCTYU. 3aTeM ' 06pasLbl [POCYIHBATHCH IIPY KOMHATHON TeM-
rieparype JO BO3AYIIHO-CYXOTO COCTOSIHHA (BIAXHOCTh 2—3%). KoH-
TpONb IUIOTHOCTH oOpasioB NMpPOM3BONMICHA TYTEM B3BEILMBAHMSA KO-
JIel C TPYHTOM.
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B xome SKCIepMMeHTa BHUSICHWIACH TNPHHUMITHAIBHAA BO3MOX-
HOCTb (hOPMHUPOBAHMSI BHICOKOIIOPUCTHIX HEHOYIUIOTHEHHBIX TBUIEBA-
TRIX TIOPOJ 3a CYET INMepEeMEHHOTO YBIAXKHEHHUSA-BHCYIIMBAHMA, KPOME
TOTo, CTAaBMIACh 3anadya BHIABICHHUSA 3aBUCHMOCTH BEJIMYMHE! OTHOCH-
TENBLHOM NPOCAROUHOCTH OT. a) TPaHYIOMETPHYECKOTO COCTaBa Ocal-
Ka; 6) MOILIHOCTH 3/IeMEHTapHOTO CNOS M XapakTepa 3aMaYWBaHWUA; B)
KONHMYeCcTBa IMKJIOB 3aMavu/BaHyA ~-BhICYIIIMBaHUS.

1% BHIICHEHHS 3aBHCHMOCTH OTHOCHUTENBHOM IIPOCaNOYHOCTH OT
MOILHOCTH 3NEMEHTAPHOTO CJOSl UCITIONb30BANMMCH CAEAYIOLME JIMTO-
NOTHYeCKME pasHOCTH: CYrIMHKM nerkue (obpasern; 1), cyrmMHKH
cpemHre (obpasumsl 2 u 3), CyDIMHKH Tsokelnle (obpasers 4).

Ins u3ydeHUs! BIMSHUS MOLUHOCTH SJEMEHTapHOro cnos (1o Ko-
TOPHIM TTOHMMAaETCH MOILHOCTD CNOSi TPYHTA, 3aCHINAeMOTO SAMHOBpE-
MEHHO) TOTOBHJIMCH MOJENN C MOIIHOCTBIO 3JeMeHTapHoro cnosl 3,0;
1,0 1 0,5 cm. Tlocne yRIaXHeHNA-BHICYIIMBAHMA IIEPBOrO CNOA HACHI-
Nnajcd CASAYIOUMIA CIOM TOW Xe MOIIHOCTH. 3areM oOpasilli BHOBb
NPOMAYMBAINCE HO BIAXHOCTY BEPXHETO IMpefeNa IUIaCTHYHOCTH.
TTonoBHHa MomeNabHRIX OOpasioB IpoMadMBaNach Ha BCIO BRICOTY, a
y IOpyroii 4YacT oO6paslioB 3aMaYMBaHWIO NOABEpraicd JHUbL BepX-
HUI, TONMBLKO YTO HachIIAaHHBIN 3NeMeHTapHBI cnoi. Bropoit BapuaHT
TpOMaYyHBaHUA MCKITIOYACT BIMAHUE TAKOTo (akropa, Kak KONHIECTBO
IMKJIOB YBIAXKHEHVS -BEICYHIMBAHUS.

N BRHISICHEHHA BIMAHMA KONWYECTBa IIMKIIOB 3aMavyMBaHNA -BHICY-
1IMBaHHA TIPOBONMNACH CIEAYIOI{as CEPHA SKCIEPHMEHTOB: TPYHTHI
TOABEPrauCh OIHO-, TPEX- ¥ IUECTUKPATHOMY YBIAXHEHMIO-BLICYLIH -
paHMO. B Xoxe 3THMX SKCIIEPMMEHTOB BHICOTA MONENBHEIX OOpasioB
cOoCTaBMANa 3 cM, IPYHTH IIpOMaYMBANMCh JO BIAXHOCTH BEPXHETO
npenena IUIaCTUMHOCTH. [ oIpeneneHHs IpOCafOdYHLIX CBOMCTB
MCIONB30BATNCH CTAHIAPTHHE KOMIIPECCHOHHEIE NTPUOOPH KOHCTPYK-
wnu [THHUW MIIC. OnpenencHuie npocalovHOCTH IMPOBOAWIOCH NpH
Harpyakax 0,05; 0,1 u 0,3 MIla.

BKcrepUMEHTAMbHBIE PEe3yAbTaTH (QU3MYECKOTO MOAEIMpPOBAHMSA
T.B. AHlipeeBoif, KaK ¥ paHee ONYOIMKOBaHHEE NAaHHLIE, IORTBEp-
WA BO3MOXHOCTb (POPMHPOBAHMS BHICOKOIIOPHCTHIX TOPOX B XOxe
YBIAXHEHHA-BRICYIIMBaHMS ocalKa. TIpy MoxenupoBanum o6pa3oBa-
JUCh HUCKYCCTBEHHBIC JECCOBHIE IIOpPOABI C TNOpUCTOCTHIO 40—52%,
npocanoyHule mnpH Harpyakax 0,05; 0,1 u 0,3 MIla. Bemroma
TIOPMCTOCTH M TPOCANOYHOCTH MCKYCCTBCHHEIX OOpa3loB NECCOBHIX
niopox OoINbILE, YEM E€CTECTBEHHRIX, YTO OOBACHICTCH MHOTOKPATHHIM
TpOMadNBAHMEM S0JI0BOM NBUIM B NMPUPONHBLIX YCIAOBHAX M THICAYE-
NETHUM €¢ VIUIOTHEHMEM II0Che HAaKOIUIEHHs. D10 cornacyercs ¢
paHee ONyONIMKOBAHHBIMM naHHbuMM (Tanait, 1985).

B npouecce BhICYIUHBaHUA IHUICBATOTC MaTepHana IIPOHCXOMU-
Ja ycamka. 3HauMTenbHad Yycaaka (mopsgnka 15%) Habmopanachk, IO

134



E%

08pazubi

Puc. 25. 3aBHCHMOCTb BEJIMYMHH OTHOCHTEIBHOM IPOCANOYHOCTH (&) HMCKYCCTBEH-
HBX obpasuoB (I) M rpywros HeHapyueHHoro cioxeHua (II) B BosmylmHo-cyxom
COCTOAHMH OT MX IPaHYIOMETPHYeCKOIO COCTaBa NpH namieHusax, MIla (no T.B. Ano-
peeeoii, 1995):

a — 0,05 6 — 0,1; 3 — 0,3 MoOUHOCTL 3nEMEHTAPHOTO CMoA 3 CM, OAMH IHKI
YBIAXKHCHMS -BHICYITMBaHHA. OOpasil; 1| — CYDIMHOK nerkwif; 2 — CYIIMHOK cpemsmit; 3 —
CYTITIMHOK TYDKe b
T.B. AnupeeBolf, JHMIIb OCAE TEPBOTC IMKIAa 3aMavYHBaHUA-BEICY-
wmBaHusg. MakcuMaNBHLIX 3HaYeHM oHa jpocTurana y Gonee Take-
JIBIX IO JIMTOJIOTMYECKOMY cocTaBy pasHocTeil. I[ToMuMo ycagxu npu
HeTHIOpaTaluMid HEKOTOphIe O0pasikl (B 3aBUCHMOCTH OT JIMTOJIOTHM-
4YeCKOro COCTaBa) pasOMBAINCH CUCTEMOM TpelIMH Ha OTHAEAbHEIE
61oxu. MakcuManLHOe pacTpeCKMBaHMe Habmomanoch y o6pasioB
2 u 3. CWbHOTPEIMHOBAaTHE 0OPA3IN OTOPaKOBHBANUCE. Y 0bpas-
moB 1| W 4 obpasoBanach npakTHdecKas MOHOJHMTHad CTPYKTypa C
¢IMHWYHBIMA TOHKMMH TpCIUMHAMH Ha ITOBEPXHOCTH. Bce obpasiml
HCKYCCTBEHHBIX JIECCOBRIX IOPOJ], HECMOTPA Ha OOHIbHOE 1TPOMAvHBa-
HHe U ycamKy, COXpPaHAIM 3SHAYUTEILHYIO TOPHUCTOCTh M ITPOCAROY-
HOCTb.

MomyyenHas T.A. AHIpeeBo# 3aBMCHMOCTD IPOCAOYHOCTH MCKYC-
crBeHHO CHOPMHPOBAHHHX OOpasiOB OT HX I'PAaHYIOMETPHYESCKOTO
cocTaBa nokasaHa Ha puc. 25. IloxyvyeHHHe JaHHEIE CBMICTEILCTBY-
0T, YTO BeJMYMHA OTHOCHTENBLHON IpOCANOYHOCTH BO3pacTacT OT
JIETKUX CYTIMHKOB K CPEAHMM, a 3aTeM IPOHCXOTUT ee yMEHBIUEHHE.
Takme pe3ynrTaThl HECKONBKO OTIMYAIOTCS OT paHee OIyOIMKOBaH-
Hex (Tpodumos, Kymxosa, 1995), B KOTOpHIX mpoCIeXUBaeICA
BO3pacTaHHe OTHOCHTENBHOH IpOCafiOYHOCTH OT CYINECYaHBIX MO CO-
CTaBy NMOpOA K TKENOCYITMHUCTHIM. [1ono6HbEe OTINYUS MOTYT 00b-
ACHATBCH KaK pajNIMAMHU B TPaHy/JIOMETPHYECKOM COCTAaBe TSKENO-
CYTIMHUCTBIX ODPA3LIOB, MCIONb3OBAHHEIX IPY JAaHHOM MOJENHPOBa-
HHMM M B SKCIICPUMEHTAX, NPOBENCHHLIX paHee (CONEpXaHMe IJIMHMC-
thix Yactul (< 0,001 mm) B mepBoM ciydae 36%, Bo BropoM 23%),
TaK ¥ MEHBIMM KOJIMYECTBOM oOpaslioB, HMCIOMb30OBAHHEIX B Xome
MOIEMPOBaHUS.
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Puc. 26. 3aBHCHMOCTD ITPOCANIOYHOCTH (£) MCKYCCTBEHHRIX 00pa3sloB B BOIMYUIHO-CYXOM
COCTOSHMH OT HeHCTBYIOLIEIO NaBNeNHs (o) NPH PajTHIHON MOUIHOCTH 3JIeMEHTapHOIO
citon (no T.B. Andpeesod, 1995):

a — CYIIMHKA JNerkoro; 6 — CyIJMHKa ¢pefHero; B — CYITHHKA TSDKENIOTO (MOIHOCTB CNOS:
1-3 oM; 2—1 eM; 3—0,5 cm)

HaHHbe O BIMIHME MOIIHOCTH OCafKa, HaKAIUIMBAIOILUETOCcs 3a
ONUH 3Tall OCANKOHAKOIUIEHMS, Ha BeJMYMHY dopMHpYIOweiicsa npo-
CaJJOYHOCTH TIpMBefeHK Ha puc. 26 ¥ 27. BumHO, 4YTO Xapakrep
M3MEHEHMS BEJITYMHB OTHOCHTENLHOM IIPOCAKOYHOCTU OT NaBIeHHSA
IUIS TPYHTOB C PasHO# MOILHOCTBIO 3JIEMEHTAPHOTO CJOA paiHycH
7Sl TPYHTOB PasHOTO TPaHYIOMETPHYECKOTO cocTaBa. IS cyriMHKOB
nerkux (puc. 26, a) BeJIMYMHA OTHOCHTENBHOM TPOCAXOYHOCTH MAlio
3aBUCHT OT MOIMHOCTH cinod. M3 cpeoHMX cyrIMHKOB IIpM yMEHBb-
1IeHMH MOITHOCTH 3JI€MEHTApHOTO ¢lod (POPMHMPOBANHCH OOpas3Lkl ¢
TIOBLIUCHHON ITOPHCTOCTHIO, o0eCreuMBAIONIeil GONBLIIYIO BETWYHAHY
npocagouHocT (puc. 26, 6). Y 0OpasuoB TAKENOTO CyIIMHKA C
yMEHBLUIEHUEM MOIIHOCTH CJI0f, HAIIPOTHB, NPOMCXODUT YMEHBLIE-
HHMe OTHOCHMTENLHON NpocamouHocTH (puc. 26, B). DTO, NO-BHAUMO-
MY, OOBACHSETCA TEM, YTO HIDKHHE CJIOM TIPOMaYMBAIMCH HECKOJBKO

£% 4 ] 8
20 2, / 20
15{g / 15] 2 {5
042 / 10 4 0] 3
5 1 5 5 2
v 1 v T r T . .2 1f T v
D! 92 03 Bt 02 03 0! 42 0,3 6 MM

Puc. 27. 3aBMCHMOCTh TNPOCAROYHOCTH (£) MCKYCCTBEHHHIX O0pa3lioB B BO3MYLIHO-
CYXOM COCTOAHMHM OT AelicTBYlolMero AamieHHd (o) NPH pavIMYHON MOLIHOCTH 3Jie-
MEHTapHOTO CJIOA M NMPH HETIONHOM NpoMayMBaHHUK o6pasya (no T.B. Andpeeeo, 1995):

a — CYIJIMHKA NerKOro; 6 — CyrmuHKa CpefHero; B — CYIIMHKA TAKENOTO (MOLIHOCTB CTON:
1=3 oM; 2—1 oM; 30,5 cM)
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Puc. 28, 3aBMCHMMOCTb IIPOCAZOMHOCTH (£) MCKYCCTBEeHHHX 0OpasiioB B BO3AYIIHO-
CYXOM COCTOSHHMM OT KOJIHMYECTBA LMKIOB YRIAKHEHHSA-BHCYUIHBAHWA (n) MpU HaBle-
Hwix, MIla (no T.B. Andpeesod, 1995):

a — 0,056 — 0,1, B — 0,3 (MomHoCTb 37eMEHTaPHOTO ¢Nog 3 cM; 1 — CYIIMHOK Jerkwif; 2 —
CYITIMHOK CcpeaHHH, 3 — CYIMHOK ToKennli)

pa3. DTH pe3ynsTaThl B LIeOM ONM3KM K paHee pacCMOTPEHHBIM,
a HEKOTOpHIE OTIMYHA, ITONYYEHHbIE A CPedHHX CYIIMHKOB, 00b-
gcHmorcd T.B. AnHImpeeBoi NOBBILIEHHOH ITOPHUCTOCTHIO 0OPa3LOB,
KoTopas C1abo yMEHFBIUaeTCsl TP MHOTOKPArHOM IIPOMaYMBAHUM
HIDXHHX CJI0EB B XOIE SKCITEpPHMEHTOB.

Inst uckmodeHns BmuaHMA atoro daktopa T.B. Aunpeesoif Bre-
pBhie OBLUI NpOBEREH SKCIIEPUMEHT, B XOE KOTOPOro y o0pasioB
TpM HAKOIUIEHHH HOBOTO 3JIEMEHTAPHOro CJOA NPOMayMBajICA JHLIL
OH, a HICKeneXxallle CJIOM OCTABATUCEH CYXMMH. PesyianTaThl 3Toro
SKCNIEPHUMEHTA, IIPEACTaBlieHHLIe Ha pUC. 27, CBHAETENBCTBYIOT, YTO C
YMEHBIIIEHHEM MOIUHOCTH 3J€MEHTAPHOTO CJIOA YBEIHUMBACTCA BEJIM-
9UHA IIPOCATOYHOCTH, YTO OOBACHNETICH MOBBUHEHHON IOPHCTOCTBIO
MEXOY OTHENLHHIMM CIOMH M MEHBLIMM YIUIOTHEHMEM IpPyHTa. 3Ta
3aBHCHIMOCTb MMEET ODPaTHYIO TeHACHITUIO 110 CPABHEHMIO C PE3yabTa-
TaMH, NpeacTaBIeHHEIMA Ha puc. 26.

B xome monemmpoBanus T.B. AunpeeBoil monydeHBl HaHHEIE O
BIMAHMM KOMWYECTBA LMKJIOB YBIAKHEHUA-ACTHApATALIMH HCKYCCT-
BEHHOTO oOcalka Ha BeIMYMHY GOPMHUPYIOILENCS ITPOCaLOYHOCTH
(puc. 28). OHmM eme pa3 TOATBEPXKIAIOT paHee OMyOIHKOBAHHELIE
(Tpodmmos, 1990; Tpodumon, Kymikosa, 1995) pesynsrathi: y cyriam-
HUCTBIX pasHOCTeH BedHuYMHa (popMHpYIOLIeiica MpocagoIHOCTH BO3-
pacTaeT Nno Mepe YBENWYEHHHT KOJNMYECTBA IIHKIOB YRIAXHEHHA-HE-
THOpaTalliy; pasHUIla B BeTMYMHE OTHOCHUTENBHON IpPOCanO4HOCTH
y o0pa3sioB, NOABEPraBIUMXCH OAHO- M IUECTHKPATHOMY 3aMauMBa-
a0, 1—4%.

TakuMm obpasoM, B mporecce J1abopaTOpHBIX 3KCITEPUMEHTOB Das-
HBEIMM aBTOpaMM IIONYYEHE MHOIOYMCICHHKLIE JaHHHEE, KOTOpPhHIE 03~
BOJSIIOT CAENATH CJIEAYIOLINe BHIBOMIEL:

1) BoaMoxHO opMHpOoBaHUEe NMPOCANOYHOCTH 30MOBHIX JECCOBBIX
MOpPOA Kak cBoiicTBa cuHrenermyeckoro (Tpodumon, 1980, 1997)
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B COOTBETCTBHH C MEXAHM3MOM, ITOCTYJIHPOBAHHEIM THITOTE30M
H.A. Henucosa;

2) Bo Bcex J1a0OpaTOpHHIX 3KCIIEPUMEHTaX B KadecTBe BeXyHIMX
TPOIECCOB BHICTYNAMM YBJIAXHEHWE BO3AYIHO-CYXOro IhLIeBa-
TOTO OcafKa pasHOl MOLIHOCTH, €r0 NerMApaTaliis ¥ 3aMelJIeH-
HOe YILUIOTHEHME IIPH NpPOIPECCUBHOM YMEHBIUEHWM BIAXHOCTH
10 CPaBHEHMIO C BOINOHACHIIEHHEIM cocTosiHueM. IMeHHoO Benes-
CTBHE 3TOTO B NOICHIXAIOLIEM ocalke (hopMHpYeTCs BHICOKOIIO-
pHCTOE CJOXeHHMe, a obpa3oBaBLIasICsl Topoaa IpHOGpeTaeT
CHHTeHeTHYeCKHe IIpOocafovHble cBolicTBa. OHM (POpMHpYIOTCH
MpH Pa3BUTHM YKAa3aHHRIX MPOLECCOB TpPH TMOJIOXUTENIBHBIX
TeMIiepaTypax 6e3 ydacTus Kakoro-ymbo KpuoreHHoro ¢akTopa;

3) B xome U3MYECKOTO MONEAMpOBaHMS Ha obpasuax-aHanorax
SKCIIEPUMEHTANBHO [I0KA3aHO BIUAHNE TPAHYJIOMETPHYECKOro
COCTaBa 30JI0BOTO OCafKa, €ro MOLIHOCTH, obpasyiolleiica 3a
ONMH 3Tall OCAIKOHAKOIUICHUS, KONWYEeCTBA LIMKIOB YBJIAXHE-
HUA-JETHApaTalliM ¥ TEMNEPaTypHHIX YCJIOBHH Ha TIOBEPXHOCTH
TOICKIXAIOIETO OCalKa Ha BEMTHYMHY OpMUPYeMO CHHICHETH-
YeCKOH IpocaiOqHOCTH 30JOBEIX OTIOXCHWIA.

OKCIIepUMEHTAILHEIE HUCCJIeOBaHMA GOpPMHpPOBAHMA IpoCanod-
HOCTH 30JOBHIX JECCOBRIX ITOPON B MPUPOOHNX YCAGGUSX ©TUHHYHEL
TpaMrle HabmoneHKa 3a MpeBpallleHUEM 30JI0BO# MBLIM B IIPOCanoy-
HYIO JIECCOBYIO IIOpONYy B KJIMMaTH4YecKoM o6cTaHoBKe T. Allixabama u
€ro OKpecTHoCTe#t BhIOMHeHH A.B. MuneppuneiM (1979, 1982).
TTeUTb U3 KOHLEHTPUPOBAHHOM MK mocTynana (16 despans 1968 r.
u 23 pmexabps 1975 r.) Ha Tepputopuio Ilpmkonetnarckoit paBHHHEI
MpH MOLHBIX IVKJIOHAX, (OPMHPOBAaHNE KOTOPHIX NPOUCXOTUT ONMH
pa3s B 4—8 seT B mpenenax ApaBUHCKONH MYCTHIHM.

SOonoBas NBUIb U3 ApaBUM OTIHMYAETCS BBICOKOW NBIIEBATOCTHIO
¥ OJHOPOAHOCTBLIO. B TpaHy/IOMETPHYECKOM €€ COCTaBe pPe3Ko Tipe-
0061a0a10T KPYNHONEDIEBaThHle YacTHMIH M TOHKOIECYAaHEIE 3€pHa,
KOTOpHIE B CyMMe cocTabifioT 83—85%; Ha om0 TIHHUCTHX YaCTHII
npuxomuted 10—11%, yactiu xpymaee 0,1 MM — 0,5—2%. CornacHo
xnaccubukaiu C.C. MoposoBa, 30710Basi NBUIB 110 TPaHY/JIOMETpU-
YeCKOMY COCTaBy COOTBETCTBYET THUIMYHEIM JéccaM. CoBpeMeHHas
’070Basd TbUIb 3acoNeHa KapboHaTHeMM consiMu (CO, xapGoHaToB
B MCCIeNOBaHHBIX obpasnax pocturaeT 4—5%). KommiecTso nerkoso-
THO-DACTBOPUMBIX COJied He3HAYMTENbHO: IUIOTHHM OCTAaTOK BOXHEIX
BHITSDKEK cocTamisget seero 0,15—0,17% npu pH 7,5—8,2.

B MumepambHOM cocTaBe NBUIM Ipeo6iamaloT KBapl, KaJiHWeBhHIE
TOJNeBHE LMATH, 6MOTHT, KanbUT. I'MMHKCTRE MUHEpPAIH TIpeICcTaB-
JEHEl TMOPOCTIONAMM, CMeIUaHOCIOMHBIMM OOGpa3oBaHMAMH, CMEKTH-
TOM; B KadeCcTBe NpuMeceil NMPUCYTCTBYeT KAONMHHUT, TUMOHUT, KBapll,
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HUccnenoBaHHas COBpeMEHHas 50J0Bag TEUIb IPAKTHYECKM JMILEHA
aMopdHOH KpeMHEKHCIIOTHL.

IlopHCTOCTh 30MOBOI NEBIMM TIPH THUTPOCKOIMYECKOW BIAXHOCTH
JOCTAaTOYHO BhICOKa M gocturaeT 50—55%. Habmionenms 3a mepu-
on 23—31 pmexabps 1975 1. CBHIOETENLCTBYIOT, YTO aTMOchepHOe YB-
naxdHeHHe IBUM (MCXOMHAs BIAXHOCTb OKONO 2%) [0 BIaXHOCTH
30% ¥ mocnegyloliee e¢ BHICKXaHWE (OO BIAKHOCTH 5%) mpM no-
JIOXHTENLHOH TeMIIepaType CONpPOBOXIAIOCH 3HAYUTEILHOM YCAIKO.
B wurore uccnenoBanmii A.B. MuneppusiniM (1979) ycraHomieHo, 4TO
chopMHpPOBAJICA BEChbMa IUTOTHBII NBUIEBATHIA CYTIIMHOK C TOPHCTOC-
THIO OKONO 35%, KOTOpRIi He oblaman NpocamOYHBIMHM CBOHCTBAMM
npu Harpyskax 0,1, 0,2 u 0,3 MIIal.

Bo BropoM skcmepuMeHTe mnocle NBUICBOH Oyp 16 ¢eBpans
1968 r. Ha ONEITHOH IUIoWAOKe (LUEHTp T. Auxabaxa) sonoBas IBUIb
JIECCOBOTO ¢OCTaBa ObUIa H30MPOBaHa OT BIMAHHMSA NOXIEBRIX Ocal-
KOB. 3aMayMBaHMe CHITYYMX OOpa3sLOB NPOU3OLUIO B pe3ylIbTaTe HH-
TeHCMBHOH KOHIOCHCAUMM napoobpasHOMl BJarM B HOYHOE BpeMst
16—22 ¢espana 1968 r. IMocne yBIaXHeHHs OCAfKa NpH KOHOEHCA-
MM IapoB H IOCHEAYIOIIECH [eTMApATalMM IIPH BHICHIXAHMH OH
NpeBpaTWicsl B TNPOYHYIO, TaKbIpooOpasHyl0, HENpocamodHyIo (NpH
P = 0,3 Mlla) nopony.

Kasanock 651, YTO 3TH JAHHBIE OFHO3HAYHO CBUACTEILCTBYIOT, UTO
dopMuUpoBaHNe CHHTCHETHYECKOH NPOCASOYHOCTH Y MELIEBATHIX 30M10-
BEIX OTJIOXCHHH HeBO3MOXHO. OJHAKO €OWHMYHEIC NAHHLIE, TIPHBE-
JeHHLIE ONHMM M TEM Xe¢ aBTOpOM, BHISHIBAIOT LEABIA pAn BOI-
pocoB. Bo-TiepBHIX, OHHM yX CHIHIUIKOM IIPOTHBOpeYaT pe3ylbTaTaM
MHOTOYHCAEHHBIX, TI0 CYWECTBY AHAIOTHYHBIX NabopaTOpHBIX 3KCIIE-
PHMMEHTOB, OITMCAHHBIX paHee. Bo-BTOpHIX, B 3THX HabmomeHMIX
A.B. MunepBruHa COBEpLICHHO YIYILEHO HCCIeNOBAHME DOJM LMKIIH-
4YeCKOTO YBIAXHEHMS-BHICYLLIMBAHUSA B XOI€ PaHHETro AUareHesa ocal-
Ka — MOJONOH HMOpOALL. BTH NPOLECCH IPOUCXONAT M CYIISCTBEHHO
BIMAIOT, KaK TmokKasamu paboThl pasHex asropoB (E.JO. Kymaxo-
pa, H.B. KonomutineB, H.H. Komuccaposa, B.1. Ocunos, B.T. Tpo-

! B panbHejiuieM 3TOT CyIIMHOK, Mo ZaHHHM A.B. Munepsuna (1979), BHOBB yRIAX-
HWICA HOXIAMU 10 BIAXKHOCTH 29%; B pe3ynbrare YRIAKHEHMS IPOM3OLUIO €TI0
HabyXaHMe HO MOPMCTOCTH 37%, 3aTeM OH IIpOMEP3 M HAXONWICA B MepIIoM
CcOCTOAHMH B TeyeHHe 12 4. JIpH NMPOMEP3aHHM MONOZAsA IIOPOXA PasyIUIOTHWIACH M
npHobpena TmopucTocTs B 52%. Ilocaenyolnee OTTaMBaHMe M BHCHIXaHHe 06paiios
(o BIAXHOCTH 5% M MeHee) IPH NONOXHKTEIBHHX TeMIepaTypax 061y MOPHCTOCTh
30710BOTO  JIECCOBOIO TIPYHTAZ He MH3MeHWIH; OTHOCHTENIEHa# IpOCANoMHOCTh IIpH
Harpy3kax 0,005 MIla cocrasuna 0,01, 0,01 MIla — 0,03 u 0,03 MIla — 0,05.
ITo cBOEMYy IeHe3MCy 3Ta NPOCANOYHOCTh ABIAEICA SIUreHeTHdeckol, cdhopmupo-
BaBlIeiicd 3a cyeT HeliCTBHA THIIepPreHHO-AETHAPATALIHOHHO-Pa3yIUIOTHHTEIBHOIO Me-
XaHH3IMa,
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¢uMoB) Ha opMHMpOBaHME IIPOCANOYHOCTH JECCOBHIX IIOpod, B
TOM 4YHMClEe CHHIEHETHYECKOM IIPOCANOYHOCTH 30JOBBIX JECCOBBIX
MOpPOLL.

3.2.

DKCnepAMEHTANbHBIE JaHHbIE
0 (OpMHpPOBAHAH CHHICHETHYECKOH NMPOCANOYHOCTH
NEJIOBHANBHBIX A MPOJIOBHAILHBIX JECCOBBIX NOPON
B COOTBETCTBHH C JErHAPATALAOHHO-HEAOYILIOTHATENLHOM
renore3oii H.A. enacosa

ITepBoe 3KcIepUMEHTANBHOE 2a60pamopHoe uccredosarue (modeau-
posanue) BO3MOXHOCTH (GOpMMpPOBaHMS CHHICHETHYESCKOM IpOcamoy-
HOCTH JNECCOBHIX ITOPOH IPHMEHUTENIBHO K YCHOBMAM 0OOpasoBaHMA
BOIOHACHILCHHBIX OCaJKOB B Cy0a3paNbHBIX YCIOBHAX (MPOMOBHATH-
HEI M JeTIOBHANBHEIA Mpollecchl) IMOAOOHEIM oOpa3zoM OBUIO OCY-
wecrieHo B.T. TpodumosuM u B.C. Bonmapenko (1983a). B mep-
BOM CepHMM OIILITOB B IPOLIECCE MONEIMPOBAHMS HCIIONB3OBAICH 3a-
THIICOBAHHEIM CpefHMI NECCOBUIHBIM CYITMHOK, OTOOpaHHEIM U3
paspe3a IIl HammoiimMeHHOIf Teppach p. 3epaBliaH B 30 KM HIIKe
r. CamMapkanza; T€CCOBUIHBIA CYIIMHOK comepxan 1,25% nerkosono-
pacTBOPHMEIX cojicit. B Ipoliecce aKcmepUMeHTa €CTeCTBEHHOE, MPH-
POIHOe CRoXeHHe NECCOBHAHOIO CYIJMHKA HAPYIIANOCh PACTHpaHM-
eM. O6pasoBaBllascs ChIy4as Macca 3aMellMBajach Ha OMCTWLIMPO-
BaHHOH Bole 0 XMAKOTEKYydel KOHCHMCTCHIIMM, a 3aTeM ITOMEIUAIACh
CIOEM MOILHOCTBIO OKOJNO 2 CM Ha XECTKYIO ITOUIOXKY (MeTaUTmyec-
KyIo vauky maMerpoM 40 cM M BBICOTO#f 6 cM) M BHICYLUMBAXach
B TeueHHMe HeOeMM Ha BO3OyXe NpH TeMmeparype +20° go r'urpocko-
MMYecKoM BraxXHocTH. Ha BHICOXIUMIA MBUTEBATHI oOCafoK HAHOCHI-
CcS HOBBI CJION TPYHTOBO-JIECCOBOM ITACTHI XMAKOTEKYYeil KOHCHC-
TEHIIMM MOILLHOCTHIO OKONO 2 CM; 3Ta Macca BHOBb BHICYIIMBAJIAch Ha
BO3OyXe B TeycHHMe Heaenu. 3aTeM HaHOCWICA TPeTHMIl CIOii BOHO-
HaChILIEHHOM NECcOBOM MacChl MOIIHOCTHIO OKOJO 2 CM, IIPOBOIMU-
NOCh BBICYLUMBAaHME JIECCOBOTO TPYHTAa, KAK M B JABYX ITpeIbLIYIIMX
cry4yasx. 3aTteM obpasell IOMYy4eHHOro MCKYCCTBEHHOro nécca Imporpe-
Bacd B TeuycHHe 2 4 go TemmepaTyphl 40° M BHOBb BBHIIEPXUBAICH
Ha BO3OyXe Ipu Temmeparype 20° B TeueHue 1—2 Henmenb.

B wurore nabopaTtopHoro skcmepHMeHTa Obi1 chOPMHPOBAH MCKYC-
CTBEHHBI CTPYKTYPUpPOBAHHEIA IECCOBBII MOHONHT BHICOTOM 6 CM,
TMIPOCKOIIMYECKasd RIAKHOCTb KOTOPOro coctaBwia 2%, ILIOTHOCTh
ckeneta 1,26 r/cM3, mopuctocts 60%. Pe3ynbTaThi KOMIIPeCCHOHHBIX
MCITLITAHMIA TIOKA3aJl¥, YTO MCKYCCTBCHHEIE ITPOJIOBHATLHBIE M JEITIO-
BMAJbHBIE JIECCOBBIE MOPONE OONANAIOT TIPOCANOYHBIMHM CBOMCTBa-
M (puc. 29). KosdbdULeHT OTHOCHTENLHON ITPOCANOYHOCTH IIPH Ha-
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rpyske 0,05 MIla cocrasun 0,044, npu 0,1 MIla — 0,080 u mpu
0,3 MIla — 1,136.

Bropast cepusi OIIBITOB BHINTOJIHEHA Ha oOpasuax Oonee nerkoro
TPaHyJIOMETPUYECKOro cocTaBa. K MeIKoMY JOCTATOYHO XOPOHIO OKa-
TaHHOMY AUTIOBUATTLHOMY IecKy OBl no0aBieH JeTkmii néccoBHI-
HBIi Cyr’IMHOK B KOJMHYeCTBe, KoTopoe ofecrewiio MecyaHo-NbUICBA-
TEIA COCTaB MCKYCCTBeHHOM moponnt (5% wacTvil pasMepoM MeHee
0,005 MM).

Puc. 29. 3aBHcuMOCTb KO3(OULMENTa OT- £
HOCHTEJIBHOH NPOCaTOYHOCTH UCKYCCTBEH-
HO c(popMMpOBaHHHX 00pa3lioB OT HaBie-
nua (no B.T. Tpogpumoey u B.C. Bonda-
penko, 1983): 031 1

1 — obpasen CyrIMHKa NBUICBATOTO CpefiHe- o
TO 3aTHIICOBAHHOrO, CHOPMHPOBAHMBIA 3aMellIH-
BaHHeM C JUCTWUTMpoBaHHOK Bogo#t ¥ nocnexy- 0,05 [ — 2

10IMM BHICYITHBAHHEM JO BO3AYLIHO-CYXOTO CO- . .
CTOSHMA;, 2 — o0paseq NbUIEBAaTO-IIECIAHOTO
cocTaBa, cOpPMHPOBAHHLIN TaKHM Xe CrIocoGoM 0 ot 0,3 p) Mﬂﬂ

W3 310l HesaconeHHoM, 6eckapboHaTHON Macchl 6611 chopMupo-
BaH CTPYKTYPHMPOBAaHHBIA TDYHT II0 METOAMKE, OIMMCAHHOHN BHIIIE.
T'urpockonydeckas BIAXHOCTb MOCIE BHICYLIMBAHKA JOCTUTATA BCEro
1%, nnotHocTb cKeneta — 1,65 r/cM3, mopucrocTs — 38%. CnoxeHue
MCKYCCTBEHHOro IPYHTa B LI€JIOM JOCTATOYHO PRIXJIOE, CTPYKTYPHBIC
MOCTHKM MEXAy MecyaHbBIMHM 3¢pHaMH CIOXSHBI, KaK IOKA3AIH /€K~
TPOHHO-MMKPOCKOIYECKHEe MCCICAOBAHUS, ITHUICBATRIMM M TJIMHHC-
THIMM YacTHLIAMH. 3TOT TIPYHT TaK Xe o0nagal N pocafodyHBEIMH
cpoifcTBaMH (cM. puc. 29): Ko3ddHILMEHT OTHOCHTENBHOM Mpocakoy-
Hoctu mpu Harpyske 0,05 MIlIa cocraBun 0,019, mpu 0,1 MIla —
0,031 u mpu 0,3 MIla — 0,039.

IlepBrle 3KCIepUMEHTHI B MPUPOOHBIX YCA06uUsX OBUIM BHITIONHE-
Hbl ¥ omucaHn A.B. MuHepsunniM (1982a). UM mayyanoch mepeort-
TIOXCHHE 20N0BOM NECCOBOM IMBUIH JOXACBRIMM BOAaMH C MHKPOBO3-
BHILUEHHOCTEHN B MOJHOXHE CKJIOHOB B re¢OMOP{ONOIrMYecKHUX YCIOBH-
AX cnabopacwieHeHHoro MuKpopenseda IIpukoneraarckoit HHU3MeH-
Hocth (moc. Kapanamak). Ilpy BRICEIXaHMM NepeoTIOXEHHOM BONOM
n€ccoBoif IIBUIM B YCNOBHMAX IONOXMTENBHBEIX TeMIlepaTyp obpaso-
BaVCh IHEUICBAThIC CYIIMHKH, HEMpPOCANOYHHIC JaXe IIpY JaBICHUH
0,3 MIla.

Ha IIpuxonetrnarckoif paBHMHe A.B. MHUHEpBUHBEIM OLIIH TaxkKe
M3Y4YeHBbl YCIOBHUSA (DOPMMPOBAHHS COBPEMEHHBIX ITPONIOBHATILHBIX
OTNIIOXCHUH BO BpeMsl MHTEHCUBHBIX CENEBRIX SBICHUM 22—23 amnpens
u 5—7 wmag 1976 r. XapaxkrepHoe MEIKOE 03€pIiO, IAC BEIMCH
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HaOmloneHMs, pacrojaranochk B 14 XM BocTOdHee F. Auixabaza; B 310
03epll0 MOCTYIANH TBUIEBaTEIE OCAIKM TSXKEIOCYIIMHUCTOIO COCTA-
Ba u3 IlepBoMaiickoro yiuenbs, 60pTa KOTOPOTO CNOXCHH CpeAHE-
TUICHCTOLICHOBEIMM NECCOBRIMM ToponaMHi. TIpy BHICHIXaHMM CYCIeH-
3uM chopMHpOBAaCh BRICOKOIIPOYHas, HU3KOIOPUCTasd, HeMpocanoyd-
Has (mpu P = 0,3-0,5 MIla), nomroHaILHO-TpelliMHOBaTasA CYIIH-
HHMcTasg nopona. Ilpu BO3HeHCTBMM OTPHUATENRHHIX TeMIepaTyp Ha
TaKue MMbUICBATHE CYIMIMHKH B Iopoxe He (opMHpyeIcsi IIpocajgod-
HBEIX CBOMCTB. OT0T (bakT o0BAcHAcTCS A.B. MUuHepBHHEIM BO3nCHCT-
BMEM 3aMopO3KOB B 3MMHHe (6e3 ocagkoB) Mecaunl 1976 r. Ha
BO3NYLUHO-CYXYI0 TIOpOAY, BOIA B KOTOpO He 3aMep3aeT M He
MPOU3BOAUT Pa3yNIOTHEHUS, TaK KAK HAXOXUTCH B IPOYHOCBA3ZHOM
COCTOSIHWH.

IIpyHIAIMATEHO WHBIE OaHHKIC TOJMYH4EHBI Ui JIECCOBOIO IpO-
moBus H.I. MasnaHoBeiM (1989) B nipuponHbex ycnoBuax Cpenweii
Azum (paiion r. TamkeHTa). DKCIIEpHMEHT OCYLLUCCTBILUICS MpUMe-
HHUTEIBHO K (paumantHol obCTaHOBKe, OTBedalomlleil mepudepuitHoii
YacTH CeJeBOro MOTOKA, TIe NBUIEBATRI MaTepHal OcaXIaics U3
CYCIICH3MH B HEOONBIMX IepechIXaloimx osepuiaX. C 1enbio usyde-
HUS W3MEHEHHMA BIAXHOCTU, TIOPHUCTOCTU ¥ IIPOCAIOUYHOCTH HCKYCCT-
BCHHO OTJIOXEHHOTO MeNKo3eMa B TedcHHME Tola IepHOIUYecKH
MPOU3BOAWICH OT6Op HECSTH MapaIeNbHBIX OOpaslioB M B KaXIOM
ornipelensuics Ko3dHILIMEHT OTHOCUTENEHOM MPOCAIOYHOCTH B KOMII-
PECCHOHHEIX Mpubopax npy aapieHmM 0,3 MIla. Jna dopMupoBaHus
MCKYCCTBEHHOIO INMPOMIOBHANMBHOIO IHUICBATOTO OCAllKa, OTIOXCHHOTO
“ceneM”, OBUT HCHONL3OBAH MaTepuai, chopMUpOBAHHEIA K3 obOpas-
1I0B, OTOOpaHHEIX B paspede “Kenec” ¢ mybusnr 12 M.

IlepBoe ompeneneHHe MPOCAROYHOCTH, MpOBeIcHHOE cpaly Iocie
OEeTHOpaTAllMM M pacTpecKWBaHUs ocamka (o THITy “Takeipa”), Io-
Kasajo HaIM4Me o4eHb cnaboil rpocamoyHocTH obpasiioB — He Gonee
0,5%. Ho 3T0 4pe3BBIYAlHO BaXHO. DTO JCHCTBMTCILHO IepBUYHAS
CHHTCHECTHYCCKAA MPOCANOYHOCTD.

Crnenyioliee onpenencHHe MpOCafOYHOCTH HCKYCCTBEHHOro nécca
OBLIO IpOBEACHO B Hayale MIOHA ITOCHe JoXAeBhIX ocamkoB. Mckyccr-
BeHHO cOpPMHpPOBaHHLIE MOPOAR! OBUIM IOJHOCTBHIO IPOMOYEHHI, B
HHUX pasBuioch HabyxaHMe, a 3aTeM IIpoM3olIo BhICHIxaHue. Mccre-
JOoBaHMe TaKMX IBUICBAaTRIX oOpa3oBaHMil IMOKA3alo, YTO IPOCamcy-
HOCTb HX Bospocna fo 5—10%.

B nepuoa MakcHMMandbHOro mporpeBa IpY IIONHOM OTCYTCTBMH
Jnoxnaei (aBryct) He MPOM3OLUIO 3AMETHOTO U3MEHEHHS IMPOCaNOYHOC-
TH NECCOBBIX MOPON IO CPAaBHCHHIO C BEMMYHMHAMHU ITPeABIAYILETO
MepUola.

YerBeproe ompenencHHe, MPOBEAcHHOE MNO3AHEH OCeHBIO (Iocne
OoXaeH, HO O 3aMOPO3KOB), IOKA3AJI0 HE3HAYMTENLHOE BO3pacTa-
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HHe mnpocagouyHoctd (Ha 1—2%). U Bce 310 Xopoulo cornacyercs
¢ ANAaHHRIMM NA00PATOPHBIX 3KCIICPUMEHTAIBHRIX paboT, BHIIOMHEH-
HBIX APYIMMM aBTOPaMH.

3nech Xe MOAYEPKHEM, YTO TOCNETHEe OMNMpeleNicHHe, IpPOBecH-
HOe B ¢heBpase, MOCIe 3AMOPO3KOB Ha IOYBE, IOKA3alo 3HAYMUTEIb-
HOE BO3pacTaHHe MPOCANOYHOCTH Y MCKYCCTBECHHBIX IMPOIOBHATHHEIX
néccoBbix mopon Ha 5—10%; npu 3ToM Ko3(h(DHIIMEHT OTHOCHTENb-
Hoii npocagouHocTH TpH AasieHun 0,3 MIla cocrasun 0,15—0,201,

IMpupomuuie skcnepuMeHTH H.I. MasnaHoBa cBHIETeIbCTBYIOT,
YTO TIPOCATOYHOCTh IECCOBBIX IPONIOBHANIBHEIX Mopon CpemHeii Asuu
— CBOMCTBO IIpeHMMYLUECTBCHHO CHHTCHETUYECKOE B HallleM NMOHMMa-
HHMH. D710 cBoiicTBo (OPMHpYeTCss B XOIe NMEPBUYHOM NeTMApATALMH
BOJIOHACHILIIEHHOrO TBLUICBATOrO OCagKa M IOCNCAYIOLIMX IIPOLIECCOB
HabyXaHHSg-ycagKil MOJIOAON IopOoOsl. JTa NpPOCao4HOCTh CYLIECT-
BEHHO YCHJIMBAcTCsl IIPU ACHCTBUM KpHOTeHHOTO (pakTopa.

ITponroBHaNbHEIA THLUIEBATEIM OCafoK — MoJiofas Iopoia B apui-
HBIX Xapkmx ycnoBusix CpemHeii A3y MpHoBpeTaeT MaKCHMATBLHYIO
MPOCAoYHOCTh B TEYCHHME rofa ¢ MoMeHTa ofpa3oBaHHs (K cleayIo-
weit BecHe). Ilocnemyiollie TIUIepreHHbie MNpolecch (HorpebeHne
06pa3oBaBHIErocs ropu30HTa NECCOBBIX ITOPOJ, HOBEIM CENIEBEIM CIOEM
MBUIEBATOr0 MeENKOo3e¢Ma, ITPOMAYMBAHME IILUICBATHIX OCAOKOB aTMO-
chepHEIMM BOIAMH, TNPOLECCHl 3aMOPaXHMBAHMA-OTTAWBAHMA M T.I.)
M3MEHSIOT MPOCANOYHOCTh NMPU (OPMHPOBAHMM pa3pe3a M B LIENIOM
MpeoOpasyioT NECCOBYIO MTOPOAY.

IMomqyepkHeM, YTO 3KcnepuMeHTH A.B. MunepsuHa u H.I. Mas-
JIHOBA OCYLUICCTB/IANCh Ha Pa3HEIX IO IPaHYNIOMETPHYECKOMY COCTA-
By 00pa3’oBaHMAX, B HEOOMHAKOBHIX YCIOBUAX aTMochepHoro yBnax-
HeHMsI Mofoloit rmopoakl. IMeHHO 3THM, Mo-BUAMMOMY, oObicHAETCH
MPMHLUMITHATLEHOE paziiyMe pe3yIbTaTOB MOAETMPOBAaHUS.

3TH nepsble gaHHBIC GU3NYECKOr0 MOOCMMPOBAHUSA CBHACTENBCT-
BYIOT O BO3MOXHOCTH (POPMHPOBaHMS CHHTCHETHYCCKO# Ipocanod-
HOCTH B TNPOJIOBUAIBHLEIX M JESIOBUATHHBIX Cy0aspalIbHBIX NECCOBEIX
TONMIAX, HAKAIUIMBAIOIMXCS B ApUIHBIX KIMMATHYECKMX YCJIOBMIX.
OnHako Takoiif THII IPOCAJOYHOCTH, MO-BUAUMOMY, MOXET (GOpMHPO-
BaThCH TaKMM 00pas3oM JIMILG B pas’pe3aX, COXCHHBIX OTHOCHTEILHO
NAETKUMM IO IPaHyIOMETPUYCCKOMY COCTaBy INLUICBATHIMM OTHOXE-
HHAMH (n€ccaMu, CyNecsIMH, NETKMMHM M CPeTHMMH CYITTMHKAMH).

O6pasunl K¢ TKENOCYITTMHUCTOIO COCTaBa, CyAS IIo pe3yibTa-
TaM MOICIMPOBaHMS, MPOCANOYHOCTb He mpHoOpeTaloT. IIpu BICHIXa-
HUM KaXObIA 3NeMCHTApHBIM Ccloll TakWX NECCOBHEIX ITOPON JaeT

1 K coxanenmo, H.I'. MamigHOB He NpoBes onpeleneHHe NPOCakOYHOCTH TIPH Harpys-
Kax, OIH3KNX K ORTOBHIM.
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3HAYMTENBHYIO YCalKy, CHJILHO pPacTPEeCKUBAETCH, MEXTPCUHHHEIC
610KM MpHOOPETAIOT BHICOKYIO TUIOTHOCTD. IIpM HakomneHuM cinenyio-
IICTO CNOM TpElUUMHBI 3alloONIHAKOTCA OCalKOM, B pe3yIbTaTe 4Yero
o6pa3yeTcs YIUIOTHCHHBIN, TOHKOIMOPUCTHIM HENMpoCanovYHbli MhUleBa-

THII TPYHT.

3.3.

DKCnepAMEHTAIbHBIE AaHHbIE 0 ()OpMHDPOBAHAH
CHHIeHETHYECKOH NpOCaZm0YHOCTH JECCOBBIX MOPON
Cy0aKBaJILHOIO reHe3nca B COOTBETCTBHH
€ IernapaTanuoOHHO-HENOYILUIOTHUTEILHOR
ranote3oi H.S. lenncosa

CHHreHeTHYecKas MpOCaioYHOCTh MOXET COPMUPOBATECS M IIPH
cybaspanbHOM J[AMarcHe3¢ ITbLISBATOIO OCamKa, OTNOXHUBLIETOCH B
BOMHOM cpefie. B aToM IUlaH¢ HECOMHEHHLII MHTEpEeC IpelCTaBIIIOT
nonyuyenHsie B.T. TpodpumosrM, B.C. Bonnapenxo u H.A. Pymamie-
Boit (1987) maHHHe O GOpPMMPOBAHMHM IPOCAAOYHEIX CBOMCTB Y
TILUICBATHIX OCANKOB, 00pajoBaBIUMXCH Ha CKIIOHE YalllM BOIOXPAaHH-
jpna ¢ 6osplnoii cpaboTKOM ypOBHS BOARLI, ITOCHE HWX BBIXOJA M3-ITOI
YPOBHsA BOILI M paHHEro AMarcHe3a B YCIOBUSAX XApKOro JCTHE-OCEH-
HEro BPEeMCHHU.

YapBakckoe BONOXPAHWIMILE, CO3HAHHOC BO3BCHCHMEM TIIIOTHHLI
Ha p. Yupumk, ommmyaeTcs 3HauMTeNbHOM (mo 60—70 M) cpaboTkoit
YPOBHS BOIbI 33 NETHMI IMepHOL MOCHE 3allOHCHMA BONOXPAHIITHILA
BecHOM. CKJIOHBI €O vYallli JOCTATOYHO KpyThie. OnHAKo M Ha HHMX
dopMHMpYIOTCH OCAOKH THUICBAaTO-CYITMHUCTOTO COCTaBa, KOTOpPEHIE
00pa3yIoT cepHI0 MHOTOYMUCICHHBIX HeGONBIIMX TOPU3OHTATHHLIX WIH
cnaOOHAaKJIOHHBIX K LICHTPY BONOXpaHWIMIIA TUiowianok. OHU oTne-
neHBl ApYr OT Ipyra ycTynamu Beicotod or 0,2—0,3 go 0,8—1 M,
OTBEYalOIMX YPOBHAM CTOSIHMS BONBI B BONOXPAHWIMILIC JIETOM IIPH
€ro MocTerneHHoM cpabotke. ITocne BRIXONa U3-OJ YPOBHS BOABI 3TH
ocaJ Ky HAYMHAIOT MHTCHCHMBHO ITOICHIXATh 3a CYET MCIIAPEHMS BOIHI
B yCJOBHAX Xapkoro netal. Uepes HeKoTopoe BpeMs MX BIaKHOCTbL
B BepXHMX 7—10 cM cTaHOBHTICH paBHOM TaKk Ha3hLIBaeMOM BIIaXHOC-
TH BO3OYLIHO-CYXOTO COCTOSIHMS; HHXC 3QJICTaioT BIIAXHEIC OTIOXe-
nug. Tlpolecc mermapataliy OcCalKa CONMPOBOXAAETCH €ro ycaakow,
BCJICACTBHE 4ero IMOBEPXHOCTh IPYHTOBOM TONINM pa3’OHMTa TpeLIMHAMM

1 3ror npouecc MEET C BHCOKOH CKOPOCTBIO, O Y€M, B YACTHOCTH, CBHIETENb-
CTBYET HH3KAH BIAKHOCTh BEPXHEIO CJOS TBUIEBATHX MONCOXIIMX MOPOM, 3aIera-
IfMX ha TaKMX JUIOIIARKAX JaXe Ha BHCOTe 1-—2 M Hay ypoBHeM BOOH B BOIO-
XpaHMWJIHILE.
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ry6uHoi po 10—12 cM (Mectamu Oonee rnyOOKHMMHU) Ha AOCTATOYHO
KpynHee 610xu pasMepoM B ocHoBHOM oT 0,3 x 0,3 no 0,5x 0,5 M,
KOTOpHIe JIETKO OTRE/SIOTCS OT HHXeNeXAlX, Oonee BIAXHEIX
OTIIOXEHUM.

Ilopcoxume ocamky 3THX 6I0KOB IpPEeBPaTWIMCh B XOPOLIO CTPYK-
TYPHUPOBAHHYIO TNLUICBATYIO ITOPOLY, BU3YaIhHO OYCHbL IOXOXYIO Ha
néccoBylo. B LiesioM ee cTpoenMe Ha H3JIOMe 3¢PHUCTOE, OMHOPOMHOE,
¢ KpaliHe peKO BCTPEYAIOLIMMMCS MaKpomnopaMmH. Takue ee ocobeH-
HOCTH €CTECTBEHHO BHI3BAIM BOIPOC: He ABIASETCH JHM 3Ta MOJOpas
MOpOAa IPOCANOIHOM?

C menwio OTBeTa Ha 3TOT BONPOC BO BTOpPOM ITOJIOBHMHE CEeHTSAO-
ps 1986 r. Ha ceBepHoM Oepery YapBakckoro BOAOXpaHMIHLIA B
HM30BO# €ro yacTH O1M3 omHoro M3 HabmopaTelAbHBIX cTBopoB IIT'O
“¥Y30exrugporeonorusa” OsUIM OTOOpAaHBI JBa MOHOJHMTHHIX o6pasua
MIOPOJA, MpeTePeBIIMX paHHu# guarcHe3. OHU OTOMPATHCh HEMOCPEH -
CTBEHHO C ITOBEPXHOCTH CYOTOpPHM3OHTAJIBHBIX AaKKYMYJISTHBHEIX ILIO-
wanok. IlepBuit M3 atnx o6pasunoB-MoHOMMTOB (Ne 1, Ta6in. 18) 6nin
B3ST Ha IUIoLfalKe, KOTOpas HaxoWjiach Ha TIiayOMHe oKomo 25 M
OT MaKCHMATBLHOTO BECEHHEI'O YPOBHA BOALI B BONOXpaHWIHILE, a
Bropoit (Ne 2, Tabn. 18) — mwa mnomanke Ha IYOHMHe okono 35 M
(x sToMy BpeMeHM cpaboTKa YpOBHS BOAOXPAHIIMILA ITPeBRICHIA
70 M). Bricora 9TMX 00pasiioB cocTaBisija okolo 10 cM M Kaxmniit
M3 HMX TNpeAcTaBIsl coboif GONBIIYI0 4acThb MOHOJUTHOro 6JoKa,
OTHENIEHHOIO OT CMEXHBIX Y3KMMM TpelMHAMH YCaIKH.

OToOpaHHBle 00paslikl MpeACTaBleHL! CpeJHMMH JIECCOBHIHBIMU
cyrmukamu (o xiaccuukaumu C.C. MoposoBa), B KOTOPHIX TOH-
KollecyaHad M KpYITHONBLIeBaTad (pakupH coctaBmaor 60—61%
MOPOMkI, MPUYEM ColepXaHHe KPYIMHONBLUIEBATRIX YacTHI] paBHO 45—
59%. B ecTecTBeHHBIX YCIOBHAX ITOPOAA CHILHO arpeTMpoBaHa, YTO B
eie Oonpilleil CTETMEHM YCWIMBAaeT IBUIEBATOCTh e¢ (CM. Taba. 18).
KoagpuipieHT arpernpoBaHHOCTH 4acTvll muaMeTpoM MeHee 0,005 MM
y nepsoro ofpasua 3,3, y Broporo 3,6, 4acTHMI] AHAMETpOM MecHee
0,001 MM — 11,5 u 8,5 cooTBeTCTBEHHO.

DTH obpaslbl UMEIOT CXONHEI MHHepaTBHEIL cocTaB. B mecyaHo#
H TblUIeBaTodl Gbpakumsx mnpeobnanaior kBapu (o 40%), mosneBmle
wmats (no 15%), xameuut (no 15%), ponomut (no 10%), amdubonsl.
B mmuucToit ¢paxumm, mo paHHeiM B.I. IIneikoBa, muokTasmpH-
YyecKasg TMAPOCHIOAA cocTaridgeT Ao 60%. KpoMe Toro, B Heif otMeva-
JOTCA CMelUaHOCNIOMHbe MuHepathl (no 18—20%) rmapocmomucTo-
MOHTMOPH/UIOHHTOBOTO COCTaBa C MpeofnanaHueM pa30yxalolyX ma-
KeToB, X10opHT (1o 15%), kKaomuauT (1o 7%) M nansropckut (no 8%).
Qbuiee KOMHYECTBO KAapOOHATOB M THIICA B mMepBoM obOpasime —
18,9 m 0,1% coorBercTBeHHO, BOo BTopoM — 17,5 m 0,14%, cyxoi
ocTaToK BogHOM BRITSXKM — 0,045 u 0,038%.
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Tabauya 18

I'panynomerprgeckmit (A), maxpoarperathumit (B)
H XHEMHYECKHH COCTAB DBUIERRTHX NOPO

Copnepxanue YacTHil o ¢paxiMAM (HHameTp B MM), % Cyxoh Copepxanue, %
Homep | Coctas ocratox
obpasua | rpyHra BOMHOH xapbo-
0,25-0,1 | 0,1—0,05 | 0,05—0,01 | < 0,01 | 0,01—0,005 | 0,005—0,001 | < 0,001 | BHTDKKH, parop | THTCA
%
A 1 1 59 39 6 10 23
1 0,045 18,9 0,16
B 1 16 64 19 9 8 2
A 3 16 45 36 7 12 17
2 0,038 17,5 0,14
3} 2 20 56 22 14 6 2
A 1 5 46 49 13 13 23
3 0,031 21,0 0,17
B 3 12 55 30 12 14 4

ITpumeyanue. T paHynomerpudecKMt M MHKpoarperarHbii aHaJIM3H BHIIONHEHH IMIETOTHRIM MeTOAOM. [IOATOTOEKA X NEPBOMY M3 HMX IIPOBOIHIACH
pacTHparHem oGpaslioB ¢ TMpodocdaToM HaTpHa, Ko BTopoMy — Io meroguke H.A. Kagumcxoro.



CrpoeHue 3THx o0pa3oBaHMif, KaK IIOKAa3alM MCCICHOBAHMS Ha
SNICKTPOHHOM CKaHUPYIOIUEM MHKPOCKOIC, OJHOPOXHOE H HM3OTpOIl-~
HOe, YTO OTYCTIMBO BUOHO IIPM cpaBHeHMHM ¢ororpaduii CKOJIOB,
MapajUleIbHBIX HAIIACTOBAHUIO M IEepPHeHIUKYIIpPHEIX K HeMy. Ilo-
PUCTOCTL ITPOCMOTPEHHBIX IIpenapaToB Bhlcoxas (mo 41%), mophl B
OCHOBHOM M30METpHYecKoii PopMbl, OTKPRITOro THMNA. Y I1EpPBOro U3
OITUCHIBAEMBIX 00paslioB CpefHWil OMAMETp BHYTpMArperaTHHIX Iop
paBeH 3,4 MKM, MexarperatTHmx — 17,1 MXM, cpemHsa IJolians
BHYTpHArperaTHhbix rop 8,9 MKM, MexarperatHbix 230 MKM2;, y BTo-
poro obpasna 3TH mokasarenru coctaBagwoT 4,8 u 19,3 mMxM, 17,8 u
292 MKM2.

MukpocTpyKkTypa Topombl 3epHHcTasd. KoOHTakTHI MeXAy Kpym-
HRIMM CTPYKTYDHEIMM 3]IeMEHTAaMM OCYHLICCTBJSIOTCS B OCHOBHOM 3a
cYeT IIMHMCTHIX CTPYKTYPHBIX MOCTMKOB, 9aCTHYHO — ITOCPEICTBOM
nepudepuiHbIX YacTelf IMMHMCTHIX py6aluek, copMHpOBaBLUMXCS
Ha NOBEPXHOCTH IIeCYAHBIX ¥ OCODCHHO ITHIJICBATHIX YacTHll. MIMeHHO
B MecTax MX KOHTaKTa HabIomaeTcsi CKOIUICHME TIMHHMCTHIX M KOJ-
soupHeix qactul (TpoduMos u 1p., 1987).

PeaynpraThl M3y4eHHUs CBOWCTB OIMUCHIBACMBLIX 00OpasLioB NpuBeEne-
HH B Ta6x. 19. NomyepkueM miib, Y10 B YCIOBHAX CYXOTo M XapKoro
neTa BHIUEMIME M3-II0[ YPOBHA BOOBI OCAAKHM BBICHXAIOT OO OY¢Hb
HM3KHMX 3HaueHMIT BiaxHoctH (2—3%). BTOT Ipolecc corpoBoOXAa-
eTcd, Kak YyXe¢ OTMe4aloch, YCAlKoif, IIOCICACTBHA KOTOpO#l Ha
MOBEPXHOCTH TOMIM YETKO BHIPAXCHB! IOMMTOHANLHOM CETBIO Tpe-
mwH. OnHako, HeCMOTpS Ha ycalKy, IIOPHCTOCTb IIOPOI OCTaeIcs
BRICOKOM M COCTaBJIfeT, IT0 ONpEICNeHUIO B Npobe 00meMOM OKOJIO
100 cM3, 44—46%.

Tabauya 19

EcTecTBeHHAR BJIAKHOCTS
H CBOHCTBAR NELIEBATHIX NOpOA

ITnoTrOCTS, Koadpduumenr
/e’ nr?px:::;;gb oTHOCMTeIEHON

g ¥ | mactwunocn, | TPOCAIOMHOCTH
§ BnaxHocTh | < ) % * | npu Harpyake
8 ecrecT- E E 3 (s MIla)
o | BeHHas, s © B 5
g % = | £| = | &
g B BE|E| & §| B

& g g g 01 | 03

E o 2 =
1 3 274 | 1,53 | 1,49 | 46 7 20 | 0,06 | 0,09
2 2,73 | 1,55 1,52 44 26 20 0,01 0,06
3 2 2,72 | 1,55 1,53 43 28 20 0,04 0,16
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IpsMele omnpefencHUs IIPOCANOYHOCTH, BHITONHEHHBIC METONOM
OIHOM KPHBOii, MOKAa3alH, YTO BLICOXIIHE B cyOalapajibHBIX YCIOBHAX
MOCNHE BHIXOAA M3-TION YPOBHS BONBI OCanKH, copMHpOBaBILMECH B
qalle BOXOXPAHWIHILA, MPHOOpeTH YeTKO BHPaXeHHEIC MPOCANOYHEIC
CBOJiCTBA TpM HATpy3KaX, NpeBblUalolue npupomHblel. Ipu Har-
pyskax 0,1 u 0,3 MIla Ko3bGUIMeHT OTHOCUTENBLHOM IPOCANOY-
HOCTH cOCTaBmi y mnepBoro obpasuma 0,06 m 0,09, y Broporo —
0,01 u 0,06 cooTBeTcTBeHHO (CM. Tabu. 19).

OmycaHHbLi cyYail BOSHMKHOBEHUS NMPOCANOYHBIX TPYHTOB CHMII-
TOMaTU4eH TpeMsl IaBHBIMM OCOOCHHOCTSIMM:

e OrpOMHONM CKOpPOCTBIO (OpMMpPOBaHMSA INPOCAZOYHOCTH B 00D~
e€Me 3JEMEHTapHOIO CJIOf;

¢ BO3MOXHOCTBIO 00pa3oBaHHWsl B APUIHBIX YCIOBHMEX ITPOCANOY-
HEIX TIpM HOMOMHHUTCIBHEIX HArpy3KaX MNbUIEBAThHIX MOpOI BOI-
HOro TreHe3uca, UX IIPOCAIOYHOCTh sfBISIeTcs (B OCHOBHOM!)
CHHI€HETHYeCKMM CBOHCTBOM M GOpMHpyeTCss Ha CTalMM paH-
Hero quareHe3a BOOHBLIX OCANKOB;

e BO3MOXHOCTBIO 00pa3oBaHMsl MPOCANOYHOCTH 0e3 Kaxoro-iuoo
IeHcTBUS KpHOTeHHOro (pakTopa; Beldb 3a BpeMs, Ipollclllce
C MOMEHTa BHIXO]a OCAmKa M3-TIOI YPOBHSA BONEl M €ro HCCY-
weHna Ao orbopa oOpaslioB, TeMIepaTypa T'PYHTOB M BO3IyXa
B paiioHe OBUIA TTONOXUTEITHLHOIM.

CllemyeT mMOM4epKHYTH, YTO ¢CIU KPUOTEHHBNA (pakTop B HaHHOM
chyyae He paboran, TO TMIlepreHHbI, HECMOTPS Ha KOPOTKMM CpOK
mepexona ocagka B MOPOAY M MepHoia €€ CyLUeCTBOBaHHA IO OT6Oo-
pa obpasua, gomkeH ObUI yXe MpOSBHTBCH, TaK KAK ITOCHE pealH-
3allMM ycalKH ITOpPOJA MCITHITHIBAIA BO3NCICTBME ITONA IepeMEHHBIX
TeMriepatyp (CyrTodHble KoneGaHMA) M BIAXHOCTH (CyTO4YHLle KOlne-
0aHM BIZXHOCTH BO3XyXa, YBIaXHEHHME BHNAZAIOIMMH IOXIAMH H
MocNenyIoliee BhICHIXaHHe M T.1.). [id oleBKM uXx pomu B ¢hopMu-
POBaHMH TMPOCANOYHOCTH HEOoOXOAMME! peXHMMHEIC HaOMoneHMd B
MaccuBe, NMOCKONBKY BIMAHME UHMKIMYECKOTO YBIaXHEHMS-BRICHIXA-
HUS THUICBATHIX ITOPOX B MX pasyIUIOTHCHUU M 00pa3soBaHMM ITPOCa-
JOYHOCTH B NaOOPAaTOPHKIX 9KCIIEPUMEHTAX YXE JOKA3AHO.

HHTepecHEIMH NpEeICTaBIAIOTCH M JaHHEIE O “coXpaHeHMM” Mpo-
CAOYHOCTH Y JNECCOBRIX NOPOH, INMepPUORHYECKH (IIOYTH €XETOLHO)
3aTAIIMBAcMBEIX BOJaMM BOJOXPaHIIIMILA MPH MAKCHMAJILHOM YPOBHE

! OnpeneneHye NPOCaJOYHOCTH TIPM TIPHPOLHON Harpyske, COCTaBIAOIUEH mepBHe
HeCATKH TpaMMOB Ha 1 cM?, He NpOBOAWIOCH. B HanpHeHIIMX MCClIeTOBaHMAX
resesuca NnpocajoYHOCTH 3T0 JOMIKHO OHTH CHENaHO
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¥ BHICHIXacMBIX B cy0aspanbHEIX YCHOBHAX Iocne cpabotku. B mpene-
nax TOro Xe¢ ydyacTka ¢ OOHaXeHHOM ITOBEPXHOCTH CKJIOHA B CCH-
1s6pe 1986 r. Ha omonsHeBoM cTyneHM ORI OTOOpaH MOHOMHMTHELA
obpasell TSKenoro JéccopugHoro cyrmmuka (Ne 3, Tab6n. 18 u 19).
OTH [eMIOBMANLHLBIC IO TEHE3UCY ITOPOARI CIAraloT BEPXHIOK 4YacThb
paspeza KpymHoro onon3Hd. IIpy MakcuMarbHOM YpOBHE BOOLI B
BOIOXpaHIUMILC OTOOpaHHBLIN OOpasell HaXoAWICHd Ha TIybHHEe OKO-
no 10 M.

ITocne BRIXOmA M3-TIOX YPOBHSM BOOE M BBICHIXaHHMH 3TH ITOPOALI
MMCIOT 9€TKO BHIPaXeHHHIA NECCOBBIM OONMK, OTHMYAIOTCS HM3KoM
BJI2XXHOCTHIO M BRICOKOM mopucTocThio (cM. Tabn. 19). ITo munepainb-
HOMY COCTaBy OHHM aHaJIOTMYHbLI BhIlIEOMHCAHHbBM. KX cTpykTypa
Makponopuctasi. Hekotopsie Makpornopr: 3arojlHeHR “BMBITHIM” TThI-
nepaTeiM MaTepuanoM. Hepenko oH ob6pasyeT cBoeobpasHblie ITPOYHEIC
B CYXOM COCTOSHUM IICEBIOOONMTHKM, KOTOpHIC B BUIE LIEALIX la-
pHUKOB IHAMeTpOM IO 2—3 MM MOTYT OHITL M3BIeYcHBI M3 BMEIUAIO-
IHHX HUX IOp.

MuKpocTpoeHHe ITHX MOpOJ 36pHUCTOE, YJACTKAMM arperaTMBHO-
sepHucToe. Ha ckonmax, mapawielpHBIX HArUIaCTOBaHHIO, Ha TOHKO-
nmopuctoM (oHe BHAHHL KpynmHule mope. Cpenmiii OUaMeTp BHYT-
pUarperaTHEIX mop 4,5 MKM, MeXarperaTHeix 21,7 MKM, cpemHsis
Iowan, nepBeX 16,1 Mxm2, Brophix 368 MxM2. KOHTaKTh MeXmy
KPYITHBIMM CTPYKTYPHLIMM 3JICMEHTaMM OCYILUCCTBJSIOTCS M 3HECh 33
CYeT IMIMHHUCTHIX CTPYKTYPHRIX MOCTHKOB, MM ITOCPEICTBOM arpera-
TOB OYEHbL MEJKOTro pasMepa. B psime ciydacB Ha KOHTaKTe MEXIY
YacTHUIlaMM OTMEYeHBl CKOIUIeHHMs KapboHatoB M rumca (Tpodumon
u gp., 1987).

Htak, BnepBbic MONY4YCHH SKCIICPUMCHTANLHEIE JOKA3aTeNLCTBA
GopMHpPOBaHUS MPOCANOYHOCTH MPEeUMYIIECTBEHHO KAK CHHTEHCTH-
YECKOro CBOWCTBA Y OTNOXCHHM, HAKONMBIIMXCS B BOODHOW cpenc, B
Xoie MX paHHero IguareHesa, HO yXe B cybaspaipHoH oOCTaHOBKe.
U B 31OM BMIMTCS NMPUHIMIIMAIbHAS HOBM3HA MPUBEACHHBIX JAHHBIX.

Clienyer Taxke NMORYEpKHYTb, YTO MHOTHE 3aBHCHMOCTH ITOTyde-
Hbl SKCIIEPMMEHTAIBHO BrepBhle. M XxoTd BRIGOpKa 0o6pasiioB, Hc-
IONIb30BaHHasA B Ipoliecce JabopatopHOro MoneMpoBaHusa (cM. pas-
genst 3.1—3.2), nocTatoyHo pasHOOOpasHa W NpelcTaBHTEbHa, Heob-
XONUMEI JOIMOMHUTENLHbIC 3KCIIEpUMEHTANLHLBIE paboThl B 3TOM Ha-
npasieHud. Haubonpluee BHUMaHMe ciefyeT yISAMTh paCIUUPEHUIO
BBIOOPKM TI0 TpPaHYJIOMETPUUECKOMY M OCOOCHHO IO XMMMKO-MHHE-
palbHOMY COCTaBY ITHUIEBATOrO MaTepHaja, HCIIONL3YeMOIo B 3KCIIC-
pHMeHTe.

OTMeTHM, 4YTO BCe ONMCaHHBLIC B pasgenax 3.1—3.2 sKCIiepUMEHTHI
BHIMONHSIA, MCIONL3YS [UIs (OPMUPOBAHMSA HCKYCCTBEHHOTO OCafKa
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(aHarora 30JIOBHIX OTIOXCHMIA) NMLUIEBATHI MaTepuall, MOJNYyYeHHLIA
NpU pacTHpaHMM NpPUPONHREIX NéccoBhIX mopoa. IlosroMy B Xome
SKCIIEPHMEHTOB MOJEMPOBAIOCh, CTPOrO TOBOpPH, HOBOOOpa3oBaHHE
30JIOBRIX, AEMIOBHAJIBHEIX M NPONIOBHANBHEIX TOPON 3a CYET IEPEOT-
JIOXeHNA paHee cHOPMHMPOBAHHLIX JIECCOBHIX TONML. B cBiA3m ¢ atuMm
KpaifHe BaXHO OBUIO NMpOBECTH 3KCHEpUMEHTH IO M3ydyeHH1o op-
MHMpPOBaHHUA IpPOCANOYHOCTH ¥ OCAAKOB, “HAaKAIUIMBAaeMBIX” ¢ HCIIONb-
30BaHMEM TNEPBHYHBIX IMECYAHBIX, NMBUIEBATHIX M IIMHMCTHIX YACTHIL,
arperatbl M3 KOTOpDHIX OOpa3yloTCH HEMOCPEACTBEHHO B XOHAE€ MX
OCAXKICHUS ¥ MOCJEHYIOIIMX THApaTalMU-AeruapaTaluy ocanka. Ile-
peiiieM K OOCYXIeHHIO pe3yAbTaTOB TAKUX 3KCICPHMEHTOB.

3.4.

DKCnepuMEHTANBHbIC AAHHbIE
0 (POpPMHPOBAHAN CHHIEHETHYECKOH MPOCAAOTHOCTH
MbUIEBATHIX MOJHAMCIIEPCHBIX MOMAMHHEPANBHBIX CMeCei
QUCTHIX MHHEPRJIOB B COOTBETCTBHA
C JEeraapaTauMOHHO-HEAOYILIOTHHTENBHOH
ranore3oit H.A. Jenncosa

Bomnpoc 0 nocTaHoOBKe TAKMX 3KCHEPUMEHTOB ObUI IOCTABJIEH HaMH
(TpodmmoBs, 1990) 4 cocramieHa mporpamMma TakKHUX MCCHEIOBAHHIA,
peanusoBaHHasd B 1997 r. coBMecTHO ¢ A.C. BetpoBeiM 1 B.H. Coko-
JIOBBIM.

MuHepanbHBIe KOMIIOHEHTHI [UISS M3rOTOBJCHMA TaKMX cMecei
TIOAYYaMUCh 338 cYeT ApobliieHHsa B LIAPOBOH MeJIbHHMLE U HOCJeRyIo-
1ero HpaKIHOHHPOBAHNA MOHOKPKCTAJJIOB COOTBETCTBYIOILMX MIHE-
panoB. Cranmapthele ¢paxuun pasMepoMm bomee 0,25, 0,25—0,1,
0,1—0,05 u Menee 0,05 MM NONYYATMChL CHUTOBRIM METONOM, a
dpaximm 0,05—0,01, 0,01—0,005, 0,005—0,001 u menee 0,001 MM —
METOJIOM OTMYYMBAHUA.

Jnsa cocTaBleHHS MCKYCCTBEHHHIX THUIEBATHIX MOMMIHCIIEPCHBIX
MONIMMMHE pATbHBIX CMecel MCTIONB30OBANIUCH IEBATD IJIABHEIX MOPOLIO-.
06 pasyloliX MITHEPAIOB, XapaKTePHBIX IS JIECCOBHIX MOPON HU3MEH-
HBIX paBHHH (Jlapuonos ¥ Hp., 1959; AmnanneB, Kopobxus, 1980):
KBapll, MOJICBOM I1IMIAT, KANBIIHT, clioaa, rumnc, ambubos, KaolMHWT,
THAPOCIIONA, MOHTMOPWIIOHHT. [Ipy 3TOM roTroBMmICH CeMb pasMep-
HEX ¢pakumit xsapua (ot < 0,001 mo > 0,25 mM), Tpu dpakumuu
noresoro umara (0,25—0,1; 0,1—0,05; 0,05—0,01 MmM), yeThipe Ppak-
wm Kanslwra (0,1—0,05; 0,05—0,01; 0,01—0,005; 0,005—0,001 mm),
nBe dpaxuuu 6uotura (0,1—0,05; 0,05—0,01 MM), no omHodt ¢pak-
LMK poroBoit o6Manku ¥ rumnca (0,05—0,01 u 0,1—0,05 MM coorBeTCT-
BeHHO) U no Ase $pakumu KaoamHuTa (0,01—0,005; 0,005—0,001 mmM)
# MoHT™MOopwIoHuTa (0,005—0,001, <0,001 MMm).
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Mopdonornueckue ocoGeHHOCTH NOMYyYEHHBIX MHHEpPATbHBIX 3e-
peH B Ipelenax KaxIoW u3 ¢paxkuuy TpeaBapUTeSIbHO M3YYaIHCh
B.H. Coko/oBEIM ¢ MOMOILIBIO PACTPOBOTO MEKTPOHHOTO MHUKPOCKO-
na (POM). O uccienopanys moKasaim, YTO 3epHa KBaplua HMEIOT
H3OMETPHYHYIO GOpMYy C OCTPHIMH HEDOBHHIMH KpagMH M TIJIankoH
TOBePXHOCTHIO, 3¢pHA TOJNIEBOTO 1lIIaTa — peOpHCTYI0 MOBEPXHOCTD
¢ XapakTepHoii cnaifHoctbio. PopMa 3epeH KATbLKUTA W3MEHANIAch OT
OKpYTJION (MO-BUAMMOMY, Pe3yIbTaT B3aMMHOIO TPEHHA 3epEH TipH
JIpobNeHNM B LIApOBO MEILHHMIIE) N0 IpaMoyroibHoH. IloBepxHOCTH
3¢peH IJafKad C 3aMeTHOH cnaiHocThio. YacTHibl GHOTHTA HMMEIOT
BRITAHYTYIO TUIaCTUHYATyIo ¢dopMy, a IS YAcTHMIL TWrica XapakTepHa
uromryatasg GopMa. Ha moBepXHOCTM BCeX OMMCAHHBIX BHILIE Yac-
THL, HaOmopjasoch GoJblioe KOMWYECTBO MPWIMIIILIAX MEJNKHUX 4ac-
THL, YTO ABWIOCEH pe3yJIbTaTOM B3aUMHOM 3JIEKTPU3AlMH YACTHL] TIpH
nioMone. 3epHa pOroBoH OOMaHKM MMeTH NPAMOYTOJBHYIO (hopMy
¢ HEPOBHOM MOBEPXHOCTHIO, OMHAKO B OTJIMYKE OT APYTHX MHHEPAIOB
HMX TIOBepPXHOCTh ObUIa YHCTOM M He comepXaia HHMKAKHX METKHX
TMPWIMITIMX YaCTHILL,

MUuKpoarperaThl YacTUIl THIPOCMIOOHI C pasMepaMH oT 3 10 8 MKM
MMEOT HM30MeTPHMECKYI0 B IUlaHe (opMy M TIpencTaBisioT coboit
TONCTHIE TUIACTHHBI C OKpDYIIBIMHM Kpasmu. Ha mnoeepxHocTH 3THX
MMKPOATPEraToB BHIHHI OTIeJbHBIE YAacTHIIHI B BHIE TOHKHX ILIac-
THH H30METPHYHON M YIUIMHeHHOH (pOpPMEI, IJIMHA KOTOPEIX He Tpe-
seiraer 0,3—0,7 MxkM. MukpoarperaThl KaoJMHUTa HMMEIOT H30MeT-
PUYHYIO JOMeHOnoAoOHyIo ¢opMy. OHM CNOXeHBl aKCHATbHO-OPHEH-
THPOBaHHBIMM YacTHIIAMH TUIAaCTMHYATOM (OpMHI ¢ IiceBAOreKcaro-
HANBHOM orpaHKo#. PasMep MMKpoarperaToB M3MeHseTCs OT 3 JO
10 MxM. MukpoarperaTsi MOHTMOPHJUIOHMT2 MMEIOT M30METPHYHYIO
W yLUIMHeHHYI0 (BepeTeHOOOpa3Hyio) dopMy. MakcuManeHuIL pas-
Mep TaKMX MmKpoarperatoB gocTturaeT 10—30 mxM. MoHTMOpHWLIO-
HUTOBRle YAaCTHIIH IUIOTHO NIpWIETAlOT OpyT K JHpyry, dbopmupys
ry64aTylo MEKpPOCTPYKTYPY.

B cooTBercTBHM € IUTEPATYPHBIMM JAHHBIMH O MHHEDATBHOM
coCTaBe JIECCOBBIX MOpON M MX IpaHyJOMETpUYECKOM COCTaBe OLUTH
COCTaBJIEHbl TeOpeTHUeCKHe KOMOMHALIMK ¥ U3 BHIEJICHHbIX MOHOMM-
HepabHBIX GpakiiMii IOATOTORNEHO 1IeCTh UCKYCCTBCHHBLIX TOMHMHM-
HepATbHBIX, MOMMIUCTICPCHEIX CMecef, COOTBEeTCTBYIOUIMX NO TpaHy-
JIOMETPHYECKOMY COCTaBY JIECCY JISTKOCYIJIMHMCTOMY TOHKOINecYaHWUC-
TOMY, JIECCY CPEIHECYTIMHUCTOMY KPYIMHONEBUIEBATO~TOHKOMECYaHHUC-
ToMy (2 obpastia), “obobuieHHOMY” Ji€ccy M JIECCOBUIHOM CYIeCH MO
xnaccudukammm C.C. Mopo3sosa (1a6n. 20).

B pampHeiiiieM Kaxmas NOMUMHUHEPATbHAS CMECh B BHIE XOPOILLO
NEepeMEIAHHOrO ITOPOIKa 3aChIIANach B O6OHMY-KONBLO C AHaMeT-
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Tabauya 20

CoCTaB IKCIEPHMEHTATBHRX CMecei

ITopona

MuHepains

Pasmep dpaxuit, MM

> 0,25 0,25+0,1 0,1-0,05 0,05+0,01 0,01+0,005 [ 0,005+0,001 | < 0,001
CopepxaHue MHHepanos B ¢paxiu, %
1 2 3 4 5 6 7 8 9
Jlécc nerkocymmv- | KBapIif 1 39 14 12
HMCTHH TOHKO- | oneBolf 1mar 3 3
reciaen | xamsim 6 2 1 1
A poroBast obMaHKa 1 1
GHUOTHT 2 1
KAOJTHHUT 2 1 2
ryapocIoia 1 3
MOHTMOPWUIOHHT 2
acezo 1 50 21 15 3 7
JIécc cpemHecyrTi- | KBapIL 1 2 31 21 12 2
HMCTHH TOHKO- | oneBo#t IumaT 3 2 1
TecYaHHCT Bt KaNbLAT 4 1
(mMozmens b)
porosast o6MaHKa 1 1
6HOTHT 1 1
THIIC 1
KAOIIMHHT 3 1 2
THAPOCIIONA 2 4
MOHTMOPWUIOHHT 1 2
acezo 1 3 40 26 15 b} 10




IIpodonwcenue matn 20

1 2 5 6 7 8 9
JIécc Jerxocymiu- | XBapi 12 43 13 1
HMCTHH KDYITHO- | roneBo#t 1maT 4 2
TBUIEBATOTOHKO- | oy sy 3 3
TeCYaHMCTHIH
(Mozens B) poroBasd obMaHKa 1
GHOTUT 1 1
THIIC 1
KAOJIMHHUT 2
THApOCIIOAa 1 3
MOHTMOPWUIOHHT 1 4
acezo 51 50 15 3 7
Jecc  merxocymiu- | KBapll 20 32 14 1
HHCTHH KPYITHO- | 5oieBO# 1TIaT 2 3
THUIEBATOTOHKO- THLHT 2 4
TIeCYaHHCTHIH
(Mozers T) poroBasi 0OMaHKa
GUOTHT 1 1
THIIC 1
KAOJTMHHUT 1 1
THApPOCTIOAa 3 5
MOHTMOPWUIOHHT 1 4
acezo 26 40 15 5 10




Ilpodoncenue matin. 20

1 2 4 5 6 7 8 9
“O6061eHHL XBaplx 34 26 13 1
néce (Mozens 1) | monesott umar 2 2
KXATbLHT 4 1
porosasi oOMaHKa 1
6MOTHT 1
KAOITHHHT 2 1 2
rHApocIIoNa 1 3
MOHTMOPWUIOHHT 2
aceeo 3 41 30 15 3 7
JléccoBuaHAA CY- | KBapil 19 26 16 5 1
necs (Monendb E) | nonesoit nmar 2 8 1
KaJbLIUT 5 2
porosasi obMaHKa 1
GHOTHT 1
THIIC 1
KAONMHWT 1
THIpPOCIIoNa 3 2
MOHTMOPWUIOHHT 2 2
6cez0 22 40 20 10 3 4




poM 2,6 cM M BEICOTOH 1 cM. Beero 6rUIO moaroroBmeHo 72 Takux
ofpasua B KOJNbLAX IS ILIECTH COCTABJICHHBIX 3KCIePHMEHTATBHBIX
cMeced 1O TpM 1 KaXOOW Cephuy THApaTalMHM-Aerniparaliuid o6-
pasuoB. TakuX cepuil OwLIO YeThipe, 3aMaYMBaHHE-BLICYIIMBAHHE B
paMKax KOTophix mpoBommnochk 10, 15, 20, 25 pa3s cooTBeTCTBEHHO.
3aMayMBaHMEe TIPOBOAMJIOCH CBEpXy 4epe3 OymaXHbii GUILTp IHc-
THJUIMPOBaHHOH BoRoH mpH TeMriepaType 20°, Tak, 4TO6HI ITpeAOTBpa-
THTL BRIHOC MaTepuana M3 cMecedl cHM3y. [ng mcxmovyermns 60KoBoi
dunpTpanuy CTEHKM KONel CMashiBAINCH BaseNMHOM. I1OJHOe BhHICY-
1mIMBaHKMe OOpasyOB AOCTHIaNoCch Yepe3 MBOE-YETBEPO CYTOK TOCIHE
samaumBaHMA. [lns BceX 06pasuoB NMPOBOAWICA KOHTpONb 3a ILIOT-
HOCTBIO, BIAXHOCTBIO U MOPHCTOCTBIO, onpelensyach OTHOCHTENbLHAS
MPOCaJoYHOCTh METONOM OHHOM KpHBOH mpu Harpyske 0,1 MIla, a
TaKXe NPOBONMINCH MCCNeOBaHMUA MHUKDOCTpoeHHA chOpMHUpoBaB-
umxcs obpasuoB-nopoA. PeayskTaThl 3THX onpeAeficeHMl NpHBEAcHBI
B Tabn. 21.

UsyyeHue MMKpOCTPYKTYpH O0pasLiOB NMPOBOAWIOCH C IOMOILBIO
BBICOKOpa3pellialolero pacTpoBOTO MEKTPOHHOrO MHMKpockorna POM
“HITACHI-800”, Biaxusie o6pasiiul I HMCCeAOBaHUS TIOTOBWINCH
10 MeTody BaKyyMHO#H MoposHoi#l cymk# (Ocumios u np., 1989).

AHaMM3 [OaHHBIX Tabn. 21 nokaswBaeT, YTO IUIOTHOCTE OOpas-
1uoB, chOPMHMPOBABILUXCH B XONE LUKIMYECKOTO 3aMAUMBAHHA-BLICY-
IIMBaHUA BO3MYLLHO-CYXMX cMecei-Monenei, uaMmeHsierca or 1,07 no
1,38 r/cM3, 4TO HaXOmMTCS B COOTBETCTBMM C IUIOTHOCTBIO TIPHpOX-
HEIX Jéccopbix mopod (1,12—1,79 r/cM3). TTopHCTOCTh MOMEINBHEIX
obpasios MeHsetca or 48 no 60%. Haubonpluyio IUIOTHOCTL M
HauMEeHbILUYIO TIOPUCTOCTb MMEIOT o0pasiihl cMecu-Monemd E — snéc-
cosuanas cynecs: 1,31—1,38 r/cM3 u 48—50% coorsetcTBerHO. Hau-
MeHbllasd IUVIOTHOCTD M HamOoJbllas TOPUCTOCTh XapaKTepHHl IS
cMecu-mMozenu B — nécca nerkocyrmMHUCTOrO KpyImHONLUIEBATO-TOH-
xonecuaHuctoro; 1,07—1,22 r/cm3 u 55—60% cooTBeTCTBEHHO.

HccnenosaHie MUKpPOCTPOSHMA MONYYEHHBIX MOJEIBHBIX 00pasLoB
JoKasajo, 9T0 MO Mepe BO3pacTaHWs KOJNHYeCTBAa IIMKIOB 3aMayqM-
BAHMS-BLICYIITMBAHUA TIPOUCXOIAT M3MEHEHHS KaK B CTPOCHMM TBED-
IOBIX CTPYKTYPHLIX 9JIEMEHTOB, XapaKTepe KOHTAKTOB MeXAY HHMH,
TaK U B CTPYKType IOPOBOTO MPOCTPAaHCTBa. BONbINYyI0 poitb mipH
dopMypoBaHMM MHUKPOCTPOSHMSA MOICJBHBEIX 00pa3siioB MIpaloT KOJH-
YecTBO M MHHEpaIbHBEIA COCTaB INIMHHCTOH ¢pakiiy, a Takke
MUHEPAIBHEIA COCTaB TOHKOIIECYaHO! ¥ IbUIeBaToOM ¢pakimii. Tak, B
obpasuax-Mofienax A, b u I’ npu 10 mikiax yBlaXHeHHS-BHICYILIM-
BaHMA Habmogaetcs, o B.H. Cokonosy, ckeneTHO-MaTpudIHAas MHK-
POCTPYKTYpa, CIOXEHHasd XaOTHYeCKM OpPUEHTHPOBAHHBLIMH B IIpO-
CTPAHCTBE TOHKMMM MLUIEBATHIMK YacTHLIAMM C pasMepaMd 3—35 MKM
M INIMHHCTO-TBDIEBATRIMM MMKpoarperaTaMy ¢ pasMepamy 5—8 MxM.
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Ta6auua 21

CooTHOmEHEe JHCIEPCHONO COCTARA 0DPA3NI0B IKCUCPHMEHTANLHLIX CMEceil

H HX CBOKCTB N0 R NOCAE MOJCAHPOBAHMS

Konwuyecrso Fp;ﬂg;l;Mg:;fC;;ﬂ H (ﬁf x:(z)x;{: ;’: p%ﬁ;::{s;;l) c(bop?asulm};umﬁ ?{HO?;: ('r)er::::x
Monenm, | WKI0B B XOle MONE/IMpOBaHMA | - - " | npocanod-
YBAZXHE HUs- npocanku, | FOCTS IPH
BBICBIXaHMA | TlecyaHas | MbUieBaTas | TMHUCTAA {IUIOTHOCTb, |IOPHMCTOCTb, |IUIOTHOCTD, |TIOPHCTOCTD, % Harpyske
> 50 MKkM | S0+5 MKkM | < 5 MKM r/cm3 % r/cm3 % 0,1 MIla
1 2 3 4 5 6 7 8 9 10 i1
10 54 36 10 1,12 58 I,15 58 3] 0,160
A 15 54 36 10 1,23 54 1,29 52 35 0,068
20 54 36 10 1,25 53 1,29 52 30 0,048
25 54 36 10 1,14 57 1,15 57 31 0,083
10 44 41 15 1,12 58 1,13 58 31 0,064
B 15 44 4] 15 1,21 55 1,27 52 31 0,041
20 44 4] 15 1,16 57 1,20 55 30 0,049
25 44 41 15 1,10 59 1,10 59 31 0,038
10 25 65 10 1,05 60 1,07 60 31 0,101
B 15 25 65 10 1,10 59 1,13 58 31 0,090
20 25 65 10 1,19 55 1,22 55 3] 0,090
25 25 65 10 1,14 58 1,14 58 3i 0,090




Ilpodonxcenue maba. 21

2 3 4 s 6 7 8 9 10 1

10 30 55 15 1,11 S8 1,14 8 29 0,091
15 30 55 15 1,11 S8 1,14 58 32 0,152
20 30 ss 15 1,18 6 1,25 s3 30 0,058
25 30 55 15 1,14 6 1,18 56 32 0,040
10 45 45 10 1,30 s1 1,32 51 28 0,090
15 45 45 10 1,17 56 1,19 55 29 0,158
20 45 45 10 1,20 55 1,24 s3 29 0,135
25 45 45 10 1,27 52 1,29 52 30 0,073
10 63 30 7 1,28 52 1,31 51 27 0,152
15 63 30 7 1,32 51 1,35 50 26 0,082
20 63 30 7 1,29 52 1,32 s1 26 0,100
25 63 30 7 1,35 50 1,38 48 26 0,057




INecyano-mbUIeBaThle 3€pHA TOTPYXEHBl B 3TY MaTPHIy M 4acTO He
HMMEIOT HEeMOCPeACTBEHHBIX KOHTAKTOB IPYr C ApyroM. IlecyaHO-TbI-
JieBathie 3epHa pasMepoM 50—70 MKM MMEIOT YIiOBaTVIO, HO M30-
MeTpuuHylo (opMy, TIOBEPXHOCTh 3epeH 4YMCTas. Takod THN MHKpO-
CTPYKTYPHl OmpefeNseTcd INOBOJILHO BBHICOKMM COAEpPXAHMEM TOHKHMX
dpaxumit (Menee 0,005 MM) ¥ MamLIM cONepXaHMeM MMHepILHEIX
3epeH B nbUieBaTol ¢paxumu (0,005—0,05 mm).

ITopoBoe NPOCTPAaHCTBO B OCHOBHOM COCTOMT M3 MHKpoarperar-
HBEIX ¥ B MeHBblUeH CTeNeHH MEXMMKpPOArperaTHO-3¢PHMCTBIX TOp
HU30MeTpHYHON (HOpMEI, pa3Mep KOTODHIX MOXeT M3MeHSThcs or 20
no 100 mxm. Ilpeobnamaior mophl ¢ pasMepamu 20—40 mxM. B Tex
cIIydYasx, KOrga B MCXOMHOH cMecH colepXaHWe INIMHUCTOM (paxiiy
Mano (uampumep, mofexu B, I, E), mocie HhecatH imknos 3aMa-
YMBAHWA-BHICYLIMBaHMA Habmoganachk CKeNEeTHas MHKPOCTPYKTYpa,
pU 3TOM OOJIOMOYHBIC 3epHAa KOHTAKTHUDPYIOT IPYT € IpYroM WIH
HENOCPEICTBEHHO, MM YepPe3 TOHKWE TTTMHHCTO-NLUIeBAaThie MOCTHKH.
[ToBepxHOCTh MeCYaHO-NEBUICBATHIX 3€PeH TakokKe uMcTasd. IlopoBoe
TPOCTPAHCTBO B TaKUX 0o6pasnax B OCHOBHOM CJIOXEHO M30METpPHYHEI-
MM 110 ¢opMe nopamu ¢ pasMepamu 30—100 MxM.

ITo Mepe BO3pacTaHMs KOJM4YECTBA LIMKJIOB YBJIAXHEHMS-BLICYILH-
BaHMA OO 15 B MMKpOCTpoeHWHN MOIENLHBIX 00pa3soB INpPOMCXOAAT
CYlleCTBeHHbIe U3MeHeHHA. [Ipexnae BCero MPOUCXOMHT UCYE3HOBSHHE
CILIOWHON TIIMHUCTOM MaTpHIHI ¥ BO3HHKAIOT 000CO0JIeHHLIe MHK-
poarperarsi, Io pasMepy COM3MepuMBIe ¢ 3epHamu (~ 50—70 MxM).
Ha nmoBepXHOCTH HEKOTOPHIX 3¢peH HAYMHAIOT 06pa3oBLIBATHCA TIIH-
HUCTHEe pybGamku. [loposoe NpoCTpaHCTBO oOpa3snoB Ha JAHHOM
JTane B OCHOBHOM CJIOXEHO KPYITHRIMM MeXMMKpPOarperaTHO-3epHHIC-
THIMH TiOpaMH H30MeTpHYHOH dopMel ¢ pasMepamu or 10 go 30 MxM.
B HexoTophix obpaspax (Momenu A, b, /) HauMHaior popMHpPOBATH-
cd KpyIHEIe MakKpomophl ¢ pasMepaMd a0 300 MxM B IouaMeTpe,
SIBAAIOMeCS Pe3ylLTATOM BHIXOAA IIy3BIPHKOB BO3MyXa M3 ofpasna
TiPU eT0 IUKIAYECKOM YBIAXHEHUH-BLICYIIMBAHUH.

IMocne pBamuaTh LIMKIOB YBJIAXHEHHA-BLICYLIMBAHMA B MCCENye-
MbIX o6pa3ax MOIeNbHBIX I'DYHTOB IIPOMCXOIUT mporecc obocobne-
HMS MMKpPOarperaToB, CONPOBOXAAIOLUMICA COKpallleHMeM MX pa3Me-
poB. B 3aBHCHMMOCTH OT COOTHOLUGHMS ITMHHCTOM, IhLUIeBaTOM M
niecyaHoH dpakumi MUK POCTPYKTYpa UCKYCCTBEHHBIX I'DYHTOB TATOTE-
eT WIM K 3epHUCTO-arperatusHoit (Momemu A, B, B, I), wm K
arperarMpHO-3epHHCTOH (ro xnaccubukaimy A.K. Jlapuonona, 1959,
1986). Ilo xnaccudukarmu B.W. Ocunosa u B.H. Cokonosa (Ocu-
nos ¥ Ap., 1989), 3TM# MHKPOCTPYKTYPH MOXHO Ha3BaTh MepeXoi-
HEIMM MATPHUYHO-CKEJIETHOTO ¥ CKEJETHOTO THIIOB COOTBETCTBEHHO.
B uenoM, MHKpPOCTpOCHHE CTAaHOBUTCH 6onee ONHOPOMHBIM, MEHBILE
CTAHOBMTCH KPYITHEIX Makporiop.

158



HnrepecHrM MoMeHTOM sBiisierca daxt Gobliiero pa3sBUTHSA IJIH -
HHMCTHIX pyballlek Ha NMOBePXHOCTH ITbUIEBAThIX 3epeH. OmHaKo Heob-
XOIMMO OTMETHTb M30HMpATENLHOCTb 3€PEH PalIMYHOIO MHHEpPAILHO-
ro cocraBa K mnporeccy opMHpOBaHMA IIMHUCTREIX pybaiuek. B oc-
HOBHOM OHHM (OpMHPYIOTCA Ha MOBEPXHOCTH KBaplIeBHIX INLLIEBATHIX
3epeH, TOINa KaK IIOBEPXHOCTh IIOJIEBOIIMATOBHIX 3epeH OOLIYHO
6nBaer bosnee umcroil. BosMoxHo atoT dakT o6pacHseTCs crieldu -
YeCKOH 3apsAAKoH MOBEpXHOCTH KBaplieBRIX YaCTHL NpH ¥X IMApaTa-
LMK B Bofie U GoJiee MHTCHCUBHLIM MOHHO-3/IEKTPOCTATHYECKHM B3a-
MMOJEHCTBIEM MEXAY MOBSPXHOCTHIO YACTHMI IVIMHUCTHIX MUHEPAIOB
M TIOBEPXHOCTHIO KBapIEBOTO 3¢pHA,

INocne 25 HMKIOB YBIAXHEHWS-BEICYLINBAHUS CYIIECTBEHHBIX H3-
MEHeHUHd B MHKPOCTPDOSHHM HCCJEIYeMBIX MONENBHEIX TPYHTOB He
nmpoucxomuT. Kax mnpaBWwio, OHa NpENCTaBiAseT CoOON THIHYHYIO
CKEJIETHYI0O MHKPOCTPYKTYPY, COINEDPXAIUYI0O NMOMMMO 3€peH TaKXe M
IJIMHHCTO-TIEVIEBATHIE MUKpoarperarsl uoMeTpuuHoil gopmul. TeM He
MeHee MMEHHO Iociie 25 IMKJIOB IONEePEeMEHHOTO YBJIAKHCHMA-BhI-
cyluuBaHus B obpasue-moneny [l ObUM HaMAEHHI CTPYKTYPHBIE 3Ji€-
MEHTHl OKDYIJIoll (popMu! (TBUICBaThie 3€pHA), NOKPHITHE TOJCTHIMM
TIMHUCTHRIMM pyDanixamMM, CXoXHe IO CTPOSHMIO € IIoOyNIapHEIMM
arperaTaMM, NPUCYTICTBYIOLIMMHM B €CTeCTBeHHRIX Jéccax. B uenom
MHKpPOCTPYKTYpPAa MOIEJIbHEIX IPYHTOB CTAHOBUTCH IOXOXeW Ha cKe-
JIETHYI0O MHUKPOCTPYKTYDY €CTECTBEHHEIX JIECCOB.

Bce copMHpoBaHHRIE O OIMMMCAHHON METONHKE MONENbHEIE 00-
pasunl 00NamaloT MpOCafoYHOCTBIO. BemmumHa OTHOCHTENLHON mpo-
CalloYHOCTH IIpH 3aMavYMBaHMM mof Harpyskoit 0,1 MIla usMeHser-
ca or 0,038 no 0,160 (cMm. Tab6a. 21). Kakoii-mubo 3aKoHOMEpPHOC-
TH MeXIY OTHOCHTENBHON IMpOCaJlOYHOCTHIO M KOJHYECTBOM LHKIOB
3aMaYHBAHHA-BLHICYIIIMBAHUA TNPOCHEIUTh He ymanochk. B renoM mme-
eTca TeHHeHIMA, 4To OoMnbllias OTHOCHUTENLHAs IPOCAIOYHOCTb Hab-
mopaerca y Oonee IOpHUCTHIX obpasuoB. Bricokue 3HaueHHMs OTHO-
CHUTENLHOM TpPOCafOYHOCTH MOXHO OOBICHUTH 6OJNbILUOM aKTHBHON
TIOPUCTOCTBIO 06pasiioB. BraXHOCTh 06pa3iioB mocie Mpocagkd M3-
Mensiercs or 26 no 35%, 4Yro MOXHO OOBACHHTD HEKOTOPHIMHM
PATMYMAMHE CONCPXAHUS TIMHUCTOM dpakimy u ee MHHePATLHBIM
COCTaBOM.

TakuM o6pa3’oM, pe3yIbTaThl ONMUCAHHEIX SKCIEPHMEHTOB IO3BO-
JAAI0T yTBepXIaTh, YTO BO3MOXHO (OpMUpOBaHHE crieluduyecKoi
CTPYKTYPHl JIECCOBBIX ITOPON M HX CHHTEHETHYECKOH MpocaJoYHOCTH
B YCNIOBHAX IMKIHYECKOTO YBJIAXKHEBMS-BHICHIXAHMS K3 IMepBOHAYATb-
HO BO3OYNIHO-CYXOTO ITRUICBATOIO TONUAMCIIEPCHOTO M IOJIMMMHE-
paIbHOrO ocagKa, COCTOALLETO M3 NEePBUYHEIX (MMCTHIX) nopomoobpa-
3yIOIIMX MUHEPAJIOB.
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3.5.

DKCHepEMEHTANbHBIE JaHHBIE 0 (HOPMUPOBAHAA
CHHICHETHIECKOH NMPOCATOTHOCTA JECCOBBIX NMOPOA
B COOTBETCTBHH ¢ KPHOCHHreHETHIECKO-CYOIAMALMOHHOM
renore30it A.B. Munepsana—H.H. Komuccaposoii

B smreparype ommcaH pe3yasTar JMIIb OTHOTO 3KCHEpUMEHTA,
MOZICIUPYIOILETO MEXAHU3M JEWCTBUS HAHHOW THIIOTE3H, NpOBeicH-
HEOA camuM ee asropoM (MuHepBuH, Kommccaposa, 1983).

B npupomHeix ycioBuax FOxxo-MHUHYCHMHCKOM BIIaHBI B Tede-
Hue 1974—1975 rr. ObL1 BBHIIOJIHEH CHEByIOLUMH sKcriepuMeHT. s
06pa3oBaHUA HMCKYCCTBEHHOTO MOHEJLHOTO TPYHTA MCIIONBb30BAINCH
MECTHBHIE AJUIIOBHANLHBIC JIECCOBHIE IOPOAN CO CHCLHMAILHO Hapy-
IIEHHEIM VISl 3TOro NPUPOXHLIM CIOXEHMEM, YBIAXHCHHBIE B 6OJb-
oM eMKOCTH. BBHICOKOBIAXHBI MCKYCCTBEHHAIH OCANOK INOPLIASIMH
ocaXJalcs B TeYeHME 3MMHHX MECALEB B KOTJIOBAaH eMKOCTBIO 1 M,
MpHYEM KaXKIBIA NOCHCAYIOLUMH BHILENCXAMA CIT0H HAHOCWICH
MocJe MPOMEP3aHKS TIPebIIYLLErO, T.6. B OCHOBAHMM KaXIOro HOBOTO
MPOMEP3AIOLLETO CJI0sA, 33 HCKIIOYEHMEM IepBOro M3 HHX, BCErza
ObU1 Mepanblii cyoctpar. Takod xom IipoMep3aHHSI COOTBETCTBYET
CHHKPHOTCHHOMY.

B wurore x xommy ceBpans 1974 r. A.B. MuHepsuHniM Onita
MojydyeHa TONILNA MEP3JIRIX BBICOKOMOPHUCTHIX (50% M HecKOIBKO
BHIIIE) IBUICBATHIX NMOPOX MOLUHOCTHEIO okono 1 M. B TedeHwe rnoc-
JEOYIOIMX 3MMHHX MECSLIEB, BSCHEl M JIeTa IpPOM3OlUIa BHavane
HEKOTOpas cyOIMMAuMs NhJa, a 3aTeM OnicTpas Jerpanaumus Meps-
JIOTBl B MCKYCCTBEHHO cOpMHPOBAHHON TOMIE ¥ OSHOBPEMEHHO €€
CIWILHOE HccylueHme (A0 BecOBOM BiaXHOCTH okono 10%). Bricoxas
MOPHUCTOCTh IHUIEBATOM HCKYCCTBEHHOW ITODOABI IPH 3TOM IipaKTH-
yecky He MameHminacek (puc. 30). IIpu mocnenywomeM saMayuBaHum
TaKMX TIOPOA B KOTIOBAHAX YCTAHOBJIEHA HMX IpOCAOKA BEJHYHMHON
2—3%.

BTOT, N0-CBOEMY YHMKANBHBIN, 3KCIIEPUMEHT JMIIL OTYACTH CO-
OTBETCTBYeT THIoTede A.B. MuHepBMHA, HOCKONBKY BCE HM3MEHEHMS
BJIQXHOCTH, IOPHCTOCTH M (pa30BOTO COCTOSHHUA BJIard IIPOMCXOMHU-
JH B CIIO¢ CE30HHOrO NpOMEp3aHMA HCKYCCTBEHHO CO3JAHHOH TOJ-
1IqH N€ccOBRIX nopof. OH He HaeT OTBeTa Ha BONpPOC, BO3MOXHA JiH
pabora Takoro MexaHM3Ma Herviparalii¥ B MOLIHBIX TOJMIIAX CHHIe-
HEeTHYeCKY NpOMep3iuuX IbUieBathix nopoa. OH, ckopee, NOKA3LIB3CT
POJH KPHOTEHHLIX ITPOLIECCOB B CJIOE CE30HHOIO NpoMep3aHud B pasy-
TUIOTHEHMM HOpOXA “BOAHOTO” IeHe3Hca, T.€. paboThl KPHOIMOBHANb-
HOM M JaXe TIurIiepreHHO-AeTHIpaTallHOHHO-Pa3yILIOTHUTEILHOH I~
rmoTes.
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Puc. 30. GopMHpOBAHME U COXpaHEHWe BHCOKOH JIOPHCIOCTH B HCKYCCTBEHHO Tipo-
MODOXCHHEX (“CHMHKDHOICHHHBIX”) IEUIEBATHX TIOpOJAX IIpH GucTpolt merpamaimuu
CE3OHHOM MEDINOTH H TOCHEAYIOWEM JIeTHEM MCCYIleHHWH TOMuuK (no A.B. Munep-
euny u H.H. Komuccaposoi, 1983)

HMrak, nonydeHHEIE pasHHIMH aBTOPAMH 3KCIIEPMMEHTANbHEIE pe-
3YALTaThl JAIOT OCHOBAHME YTBEPXKIATb O BOIMOXHOCTM OBpasoBaHMs
MPOCAAOYHOCTH Y 30JI0BBIX, INPONIOBUANLHEIX, NCAIOBHANLHEIX OTJO-
XEHMH KaK CBOJCTBA CHHIEHETHYECKOTO B HalwleM mnoHSTHM (Tpo-
¢bumos, 1980, 1997). Puamdyeckoe nabopaTopHoe MOIETMPOBaHHMeE,
BHITOJHEHHOE IO paxTUYHBIM CXeMaM, YOCAMTCIHHO CBHMIETENLCTBY-
€T, 9ro IPOCANOYHOCTh MOXeT (POPMMPOBATHCA NpH YRIADKHEHHH
TBLIEBATOTO BHICOKONIOPHCTOTO BOAYLIHO-CYXOrO OCamKa MM Ocaxze-
HMf ero BOJOHBIM NYTEM IIPH TOCNENYIOLWIEH €ro AeruapaTaly Ha
PasHBIX CTamMAX CcybaspanbHOro muroreHesa. IIpocapousocts Gop-
MHpOBa/laCh B HCKYCCTBEHHBIX OOpaslaX 3JEMEHTAPHOIO Clog BepxX-
HEH YacTM MaccHBa JIECCOBHIX IOPON KaK B CHV4ae BO3neHCTBUA
TOJBKO BECa YBIAXHCHHO-BHICHIXAIOLUETO OCaNKa, Tak M B Clyyae
BO3JICWCTBHA Ha JIECCOBLIC ITBUICBATHIE OOpAINEl JOIOTHHUTEALHAIX Ha-
rpysok. Ilepsuiit pesyabrar YpesBbIuaiitHO BaxeH. MMeHHO OH CBMie-
TENLCTBYET, ITO THNIOTETMYECKME TIOCTPOEHM, NanoxeHHble H.4. Me-
HHCOBBIM, pabOTaiOT, ABAAIOTCH SKCNEPUMEHTANBHO ITORTBEPXIEH-
HBIMH.



IThaea 4

IMPOCAAOYHOCTD
KAK SITMI'EHETHYECKOE
CBOHWCTBO JIECCOBBIX ITOPOJI —
SKCIIEPUMEHTAJIbHbBIE
JOKA3ATEJIILCTBA

HaroMHHM, 9TO OCHOBHOE OTJIMYHME SIMHICHETHYECKOW Ipocamod-~
HOCTHM JIECCOBBIX NOPOA OT BHILEPACCMOTPEHHON CHHICHETHYECKOH
3aKmo4aeTcad B ToM, 410: 1) ee obpasoBaHHe ITPOMCXOOHT B XOne
MPOTPECCHBHOTO WIHM PerpeCCHBHOTO JIMTOTEHE3a YK€ CYIIECTBYIOLIMX
TOpDHHIX mopoa (2 He CBEXEOTIOXEHHHX ocamkoB);, 2) dbopmMupoBa-
HHME MPOCANOYHOCTH ITOTO THIIA JIPOMCXONUT IPH OTHOCHTENLHOM
CTAUMOHAPHOCTH TIOBEPXHOCTH HaHHOTO reoMOpdOIOrN4ecKoro 3Jje-
MEHTa HJM JaXe ero JCHyIaLMH.

PesyarTaThl MccienOBaHMN B 2TOM HampaBIeHHHM 6olee MHOro-
ypcaeHHE. OHM BHIIOMHEHH KaK B Ja0OpaTOpPHBIX YCIOBHMAX, TaK H
B NPHPOAHKIX MaccHBaX. DoJbllasg 4acThb ITHX SKCMEPUMEHTOB OBUIA
HanpaB/JicHa Ha BhISCHEHHME paboThHl MEXaHHM3MOB, TIOCTYIHPOBAHHEIX B
JEeTHIOpAaTAIMOHHO-IOYIUIOTHITe IbHO  rumorese H.A. JemmcoBa m
IMIIe pPTEHHO- 1T PATALIMOHHO - pAa3VILIOTHUTENLHON THITOTE3E,

4.1

DKCnepAMEHTANbHbIE JAHHBIE
o ¢opmMApOBaHAN 3NHTeHETHIECKOH NPOCAXOYHOCTH
AJUTIOBHAJILHBIX JIECCOBBIX MOPOJ B COOTBETCTBHH
¢ AerMIpaTalMOHHO-AOYILIOTHATEILHOMK
raniore3oii H.AI JlenncoBa

IlepBuie saGopamopnbie 3Kcnepumenms: B 3TOM  HAIIPABICHUM
ObUIM TpOBeJIEHH Ha MOHONMTHHIX obpasuax OORMHOIO pasMepa
(30 x 30 x 30 cM) aBTopoM 3roli kHur¥ M B.C. Bonpmapenko (Tpo-
¢ummoB, BoHpapenko, 1983).

B nepBoii cepuM OMBITOB OBUIM HCNOML3OBAaHHEI MOHOJMTHEIC
06pasittl COBpEMEHHOIO AIMIOBHANLHOTO CYITIMHKA, CKPHITOCIOHUCTOM
mukpodainy, orobpaHHse ¢ TNyouHE! 0,5—0,8 M B moiiMe Mpreoua
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6mu3 1. XanTte-Mancmiicka. Ilo cocTaBy 3TO CYIIMHOK TsoKeJ b
TIBUIEBATHIA, comepxawmit 24% wvactun MeHbwe | MxM u 75%
MBUIEBATHIX YACTHL], CPEOM KOTODPBHIX De3KO INOMMHMpYET KpYITHO
meureBaTas ¢pakuma (0,05—0,01 MM — 58%). B ecrecTBeHHEIX yemo-
BUAX TOpPOa CHILHO arperMpoBaHa: NPH MHUKPOArPETAaTHOM aHa3e
BHIXON 4YacTHIl MeHplie | MKM coctasuil 4%, NBUIEBaTHIX — 83
(xpynHorxUieBaToil ppakly — 63%), necyaHrx — 16%. Iopona He
saconeHa: cyxoit ocratok 0,07%, peakuus BOOHON BHITSIKKM Grm3Ka
K He#TpansHoi. ConepXaHue KapboHatoB cocrtapaser 0,07%. Ec-
TeCTBEHHAs BecoBas BNaXHOCTb CYrMMHKA 39%, cTeneHb BIAXHOCTH
0,76, mwroTtHocTh ckexera 1,12 r/cm3, nopucrocts 58%. B rpyHre
MHOIC KOpHEH, MakKpornop CyOBepTHKAIbHOrO HarpasieHus. Mukpo-
CTPYKTypa ero ckeiaerHafd. OTOT IPYyHT CHIBHO CXHMMAeMEIA; Ipoca-
JIOYHOCTBIO OH He obianal.

JlBa MOHOJMTHEIX ofpa3lia ITOro rpyHTa ObUTM BCKDHITHI CBEPXY
(M3OMALMOHHENA COi CHU3Y M C OOKOB MOHOJMTOB OCTaBILUICA) H
NMOACHIXATM Ha BO3&yXe NpH Temrieparype okono 20°. Yepes Heko-
Top