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IMPOBJIEMA IN'EHE3UCA NEPUTJIALIUAJIBHBIX JIECCOB B CBETE
IMPOUCXOKJAEHUA I'PYHTOBBIX KJIMHBEB

[To muenuto JI.C. bepra nécc - npoayKT BhIBETPUBAHUS U TOYBOOOPA30BAHUS - UMEET JIBa
ACIEKTa: Fe0JOrMYECKH, T.€. PaCCMaTPUBAIOIIMMI POUCXO0KIEHUE MATEPUHCKUX TIOPOJL JIECCOB,
U JUareHeTHUYeCKHil, paccMaTpUBAIOUINI MpUOOpEeTeHHEe STUMHU MOpPOJaMHU JECCOBHUIHBIX
MPU3HAKOB M CBOMCTB. MIMeHHO Tak craBui néccoByro mpoosiemy JI.C. bepr [1947], a 3a HuM u
MHOTH€ JIpyTue UCCIIEI0BATEIN.

VYxe onpezaeneHue gécca Kak MOpoAabl MO3BOJSET IPABUIBHO OPUEHTUPOBATHCS B BOIIPOCE
0 3HaYMMOCTH Ka)KJ0i U3 ee BbIIEHAa3BaHHBIX CTOPOH. JIE€cc - 3TO CYINIMHOK, CyNech UIU JIeTKas
IJIMHA OJTHOPOJIHOTO cOCTaBa ¢ O0NbIINM coaepxanueM yactull fuamerpom ot 0,05 1o 0,01 mm,
COCTaBIISIIOLIUX TMOJIOBUHY WM OoJiee Bceil Macchl opoasl [bepe, 1947]. Ho 3TOT rinaBHeHmunit
IPU3HAK XapaKTepU3yeT HMMEHHO MAaTEepPUHCKYI0 TMOpoJay JIECCOB, TaK Kak B IEpUOJ
00néccoBaHUs M3MEHEHHSI MEXaHHYECKOrO0 COCTaBa BEChbMa OTPAHMUEHBI: TJMHA - TSDKEIIBIN
CYTJIMHOK, TSDKCIBIA - CPEIHUN CYITIMHOK W T.A. [Mopozos, 1961]. K mogoOHOMY BBIBOAY
MOJBOAAT U TaKkHe reosoruueckue (akThl, Kak MPU3HAKUA CIOMCTOCTH, TOCTENEHHBIA Mepexo/]
n€ccoB (B TOM YHCIE «TUIUYHBIX») MO INIYOMHE M 10 IPOCTHUPAHUIO B HEIECCOBBIE MOPOJIbI
(BasyHHBIE U O€3BalyHHBIE CYTJIMHKH, CYNECH, MECKH) U HaJlHuue MEPEeXOJHBIX Pa3HOCTEH K
3TUM TOpoJiaM (BaJyHHBIH JI€cc, CIOUCTBIN JIECC U T.A.), U3MEHEHNE MEXaHUYECKOT0 COCTaBa 1o
arieMeHTaM penbeda U T.1. [bepe, 1947]. OAHOBPEMEHHO 3TH MPU3HAKU W LENbIH psj APYrux
CIIy’KaT OCHOBAaHHUEM I BBIBOJIa O BOJHOM MPOMCXO0XKJIEHUU MAaTEPUHCKUX, MOPO JIECCOB. DTO
MOJIOKEHUE pa3fenseT OONBUIMHCTBO OTEYECTBEHHBIX aBTOPOB [bepe, 1947; [epacumos,
Maprkos, 1939)]. BaxHeHIIUM €ro MoATBEPKICHUEM SBISETCS T€HE3UC IPYHTOBBIX HApYILIEHUH B
JECCOBBIX NTOPOJIAX.

[IpoGnema NpoOUCXOXKAEHUS TPYHTOBBIX KIMHBEB JPEBHUX MEPUTISLIUAIBHBIX OOJacTei
EBpasun oOcyxpmaercss yxe nAaBHO. B  Hacrosimee BpeMs aOCONIOTHOE OOJBIIMHCTBO
uccleoBaresneil mpuaepKuBaeTcs B3IJIs/1a O PEIUKTOBO-MEP3JIOTHON MPUPOJIE ITUX HApYIIEHUN
U CBS3BIBAET UX C BBITAMBAHUEM JIEASHBIX JKWAJ, B IMPOIUIOM MIMPOKO PAaCHPOCTPAHEHHBIX B
NEPUTTISIIMATIBHBIX 0071acTIX MATEPUKOBBIX OJIECHEHHM. XapakTepHO B 3TOW CBS3M, YTO AJIS
MOJIABIISIOIIEH YacTH 3apyO0eKHBIX aBTOPOB TEPMUHBI «TPYHTOBBIC JKUITBD) U <JICASTHBIC KITUHBS
- CHHOHHMMBI. JTOT BBIBOJI MOJHOCTBIO PACHpPOCTPAHSAETCS M HAa TPYHTOBBIE Tella, pa3BUTHIE B
JECCOBBIX MOPOAAX WM BBINIOJHEHHBIE JIECCOBBIM MaTe€pHaloM. TaKkyl TPakTOBKY JIECCOBBIM
KIuHBsSIM B EBporie omauM u3 mepBbix nan 3oprenb [Soergel, 1936]. Kak u3BectHo, 30prenb
noJyiaraj, 4TO JIe[sSHbIE KWIbl Pa3BUBATUCh B HOJOBOM JIECCE HAa HEKOTOPBIX I3Tamax
CHUHT'€HETUYHO C MPOIIECCOM 20JI0BOH cenuMenTaruu. Cieayer, OqHaKo, 3aMETUTh, YTO BETPOBAast
IIBUIb U JIEJSHBIE JKUJIBI - SIBJICHHS B3aMOMCKIIIOYAIOIIME IIPU BCEX yCIOBUAX. bonee mo3nHue
paboThl B Hallel cTpaHe U 3a pyOeKOM He BHECIM CYIIECTBEHHBIX U3MEHEHHUI B ATy OLIEHKY.
OnHako crnenuangbHble HCCIAEAOBaHUS TPYHTOBBIX JKHJI B UYETBEPTHUYHBIX  OTJIOKEHHUSIX
ITomMocKkOBBS M BOCTOKa bosblie3eMenbCKoil TyHAPBI, TOMOJTHEHHBIE aHAIM30M LEJIOro psaa
JUTEPATypHBIX HMCTOYHHUKOB, TO3BOJWJIM aBTOPY MPHUHTH K BBIBOAY, YTO OOJbIlas dacTh
KJINHOBH/IHBIX HAapYUICHUN B YETBEPTUUYHBIX OTJIO)KEHUSIX, B TOM YHUCIIE U B JECCOBBIX MTOPOJAX,
BO3HHUKJIA B YCJIOBUSIX TEKY4Ero COCTOSHUSI TPYHTOB B IEPHOJ OCAJKOHAKOIUIEHHWS U PaHHETO
nuarene3a [Kocmses, 1962; 1963]. ONTHOBPEMEHHO K aHAJOTMYHBIM BBIBOJAM B OTHOILICHHUH
MHOTHX KIMHOBUIHBIX 0Opa3oBaHuil B menbpoBbix oOnacTsx EBpasum mpumen A.U. [Tonos
[1962]. dusnueckoe MccaeI0BaHUE POIECCOB KOHBEKTHBHON HEYCTOMYMBOCTH B MTPUMEHCHHU
K peajbHBIM IPYHTaM MOATBEPAMIO BO3MOKHOCTh BEChbMa ITUPOKOTO PAa3BUTUS KIHHOOOPa3HBIX
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U Jpyroro Buja nedopManMii B CaMbIX Pa3IMYHBIX 10 JIMTOJIOTMHM YETBEPTUUHBIX M Oojee
JpEeBHUX mopojax [Apmiowros, 1963; 1963a].

Ha puc. ]| mokasaHbl OCHOBHbBIE CTaJUU Pa3BUTUS HEYCTOMYMBOCTU B IpyHTax. YeTko
BBIPQXXCHHBIC TOJUTOHAIbHBIE CTPYKTYPhl, BHEUIHE CXOJHBIE C ICeBAOMOPGO3aMH JIEISTHBIX
JKWJI, TIOSIBIISIFOTCS 3/I6Ch BO BTOPOM craguu (cM. puc. 1, 6, 2). CpaBHUM XapaKTepHbIe MPU3HAKU
MOCIEAHUX U MeTaMOp(]o3.

KoHBEeKTHBHBIE TPYHTOBBIE JKMJIBI MOTYT HMMETh BechbMa pa3HooOpasHyio ¢opmy, B
YaCTHOCTH COM3MEpHUMbIE T[NIYOMHY U IIMPUHY, PACHIMpPEHUss B HWKHHX dacTax U T.O. Ux
BEPTUKAJbHBIC pPa3MEpbl, 3aBUCSIIUE TOJIBKO OT MOIIHOCTH Je(QOPMHUPYEMBIX CIIOEB, HE
orpanuueHbl. PopMa nceBAOMOPQO3 MOBTOPSIET OYEPTAHUS Y3KHX YAJUHEHHBIX MO BEPTUKAIU
JEISHBIX KJIMHBEB, HMEIOIMX HE MeHee | M B TiayOMHY 1O (M3HYECKHMM MNpHYMHAM
[Llocmosanos, 1952].

CooTHoLIEHHE MEXy BEPTUKAJIBHBIM Pa3MEPOM KIMHBEB U PACCTOSHUEM MEXAY HUMU
IpU KOHBEKLUUHU JOCTATOYHO CTPOTO KOOPAMHHPOBAHO (€CIM OHO HE HApYILIEHO MpoIlleccaMu
JaBUHHOTO  OOpylleHuss B NOJACTWIAIOIIMX  [OpOjAax,  Hampumep, B IIECKax,
PacIpOCTPaHSIOMIUXCS Ha OOJBINYIO0 TIIyOHHY), M, KaK MmpaBuiio, coctaBimsier ot 1:2 go 1:5. B
MOJIMTOHAX C JIEISHBIMH KUJIAMH 3TU COOTHOLIEHUSI MOTYT ObITh CAaMbIMH Pa3JIUYHBIMHU.

[Ipu BHEApEeHUHN OKpY’Karolas MOpojaa BBITECHSIETCS B CTOPOHBI M BBEPX U MOITOMY, KaK
IIPaBUJIO, HE MOJKET IOINACTh B TPYHTOBYIO KUYy U IPEXKAE BCETO B €€ OCHOBAaHUE; KOHTAKT
JKUJIBI C BMEIAIOIIEH OPOI0OH - 3TO TpaHMIIA pa3fiesia Pa3IMYHbIX TPYHTOB, OOBIYHO YeTKas U
pe3Kkasi, OCOOCHHO B OCHOBAaHHHU CTPYKTYp BHEApPEHHs. JTO, KOHEYHO, B TEPBYIO OUYEpelb
3aBHCHUT OT PE3KOCTU JIMTOJIOTUYECKUX DPAIUYMM Mexay camuMu ciosimu. I[lpu orcyrctBum
TaKOBBIX (YTO camo M0 ce0e He SABJISAETCS NPENATCTBUEM Ui Pa3BUTHUS HEYCTOHYMBOCTH, - CM.
[Apmiowkos, 1963, 1963a; Ilonos, 1962]) knuHOBUAHBIE (OPMBI, €CTECTBEHHO, OYIyT
BbIpaXKEHBI BecbMa ci1a00 (Harpumep, B OJJHOPOIHBIX HECIOUCTHIX Ji€ccax U T.1.). B 3anonnenun
nceB1oMop(o3 ydacTBYIOT KaK BEpXHsisI, TaK U OOKOBas MOPOJbI, IOITOMY HUX KOHTAaKThl HE
MOTYT OBITh PE3KMMH, OCOOEHHO B OCHOBAHMH, I/I€ CKAIJIMBAETCS MEPEOTIONKEHHAs! CO CTEHOK
opoJa.

BOnu3u KOHBEKTHBHBIX KJIMHBEB CIIOM OTOTHYTHI BHHU3 (CM. puc. 1, 6) uiu BBEepX (CM.
puc. 1,2), uyto 0OYyCIOBIEHO 3aKOHOMEPHOCTSMHU Ppa3BUTHUA KpaeBbIX U IEHTPAIbHBIX
npoceAaHuil. Y JIeASHBIX KU CIIOM OPHUEHTHPOBAHBI BBEPX, OJHAKO NPU BBHITAUBAHUU OHU
onyctarcs BHU3. CoXxpaHeHHE MX INEepBOHAYAIBLHOI'O MOJOXEHUs 0e3 KakuX-1u0o0 HapylleHHH
HEBO3MOKHO.

IIpy KOHBEKTHMBHBIX HpolleccaXx BMelaroIas Iopoaa AePOpMHUPYETCsl 3HAYUTEIBHO
I1y0’Ke OCHOBaHMM TPYHTOBBIX JKWJI, @ TAKXKe MEXJy HUMU B noyurone (puc. 1, 6, 2), Tak Kak B
JIBIDKEHUE BOBJIEUEHa BCA MMOpoja, U jAedopManuy 3aTyXaloT IOCTENEHHO B CTOPOHBI OT
IpaHuLbl pa3jena. BelTauBaHue NeAsiHBIX JKUJI 3aTparvBaeT TOJIBKO ONMDKaWIIyl0 K HUM 4YacTb
cioeB (Hanbosee CHJIBHO BBEPXY M HaUMEHee BHM3Y). Mexay KuiiaMu, a TeM Oojiee o] HUMHU
CJIOM OCTAIOTCSl TOPU3OHTAIBHBIMHU.

Haxkonen, ams pa3BUTHSI KOHBEKTUBHBIX MPOIIECCOB TPEOYIOTCS BechbMa OOIIME yCIOBUS -
pa3HOCTh OOBEMHBIX BECOB M JIOCTaTOYHAs MOJBMXKHOCTH IOpPOA, 4YTO B MPHUPOJE
OCYLIECTBIISIETCS BECbMa 4acTo [Apmiowkos, 1963, 1963a]. [loaTOMy Takue sSIBIEHUS MOTJIU U
MOTYT pa3BUBAThCS B CAMbBIX Pa3JIMYHBIX MOPOJAX U Ha OOJIBIINX MIIOmaIX. JleasHbie xxuisl (1,
CJIeZIOBATENIbHO, TMCEBAOMOP(O3bI) OrpaHUYEHBI B CBOEM pPACHPOCTPAHEHHUHU OIpEIEIeHHBIMU
auTojoro-ganuaibHBIMU M Teosioro-reoMopdosiornyeckuMu  pakTopaMy, a  HMEHHO:
IIPEUMYIIIECTBEHHO TOHKOJUCIIEPCHBIMU C NMPUMECHIO OPTaHUKH I'PYHTaMU Ha MOHM)KEHHBIX U
JIOCTaTOYHO YBIIQXKHEHHBIX 3JIeMeHTax penbeda [[Tonos, 1959].

W3HauanbHO TpPYHTOBBIE MEP3JOTHBIE KIMHbS IPEACTABIEHbl Y3KUMH TpEHIMHAMHU
[[Tamanees, 1955]. Cnenyer MOAYEPKHYTH, YTO CTPYKTYPHI TPEUTHHHOTO THITA MOTYT BO3HHUKAThH
TaK)K€ BCJIECTBUE Pa3INYHBIX IUAr€HETUYECKUX MTPOLIECCOB - YChIXaHMsI, YCAIKH, CKAJIbIBAaHUS U
np. PazpaboTka kputepreB A pa3IUyeHUs] MEP3JIOTHBIX U IHAareHETUYECKUX TPEHIH TpeOyer
JaIbHEUIINX UCCIe0BaHUN.
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Puc. 1. OcHOBHBIE CTajHH Pa3BHTHA KOHBCK-
THBHOH HEYCTOHYHBOCTH B OCAaJOYHBLIX MOPO-
Aax (nmo Aptiowkosy, [I, 2]):

@ — HauaJbHOC CHHYCOHAAJbHOE H3rHbaHHe
rpaHuUbl pasjena 6e3 YeTKO BBIpayKEHHOIT 1o-
JHIOHAJIHOCTH; O — KpaeBbic npocenaHus (aH-
THKIHHAJbHBIC  CKAAMKH)  NPH V pepx=>Visun
(V— BA3KOCTb MOPOABI); 6 — LEHTPaJbHLIE
npoceanus  (CHHKJHHAJBHBIE CKJIAaAKH) npH
Voepx <Vuuxu; &— COYCTAHHE IECHTPAABLHLIX
(CHHKAMHA/IBHBIX) H KPaeBbIX (aHTHKJIHHAb-
HBIX) MpoCeiaHHit KakK pe3yabTaT pa3BHTHS
UCHTPAJLHLIX Tnpocefanuii; Jd — obpasoBanue

H30JHPOBAHHBIX Kameab TpyHTa B Kpae-
BBIX MPOCEAAHHSIX; € — TO K€ B IEHT-
paJbHBIX mpocenanusax; I — BepxHsia
TaKeJas nopona; 2 — HWKHAA Jerkas
nopona; 3 — HeiiTpaJasnas nopoaa.

F — cuaa, neiictsyiomas co cro-
poubl nmopoanl 1 na mopoay 2 (B cay-
yae «6») WM B NMPOTHBOMOJOKHOM Ha-
NPaBJeHHH (B CAYYAsIX <«B» U «r»);
Fs — BepTuraabuas cocTaBasiontan (-
awl; Fr  — ropusontainias cocrapasio-

uias CHJLI
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WX oTnuuust OT KOHBEKTUBHBIX CTPYKTYpP JOCTATOYHO SICHBI B CBETE BBIIIEU3JI0KEHHOTO.
CTpyKTypbl, BOBHHKAIOIINE B IPyTrU€ CTAIUU Pa3BUTHUSI KOHBEKTUBHON HEYCTOMYMBOCTH, PE3KO
OTJIMYAIOTCS OT JIEASHBIX UM TPYHTOBBIX JKWJI M JPYTHX MPOSIBICHUNA MEP3JIO0THBIX IPOLECCOB, U
BOIIPOC O PA3JIMYEHUH TE€X U IPYTUX HE BO3ZHHUKAET.
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Puc. 2. KoHBeKTHBHblE CTPYKTYpbl B Kapbepe CHAOPOBCKOTO KMPHHUHOrO 3aBoja (Bomopas-
JeqabHast noBepxHocTs 175—180 m a6c. BbicoThl B 40 KM K 10ro-BOCTOKY OT MOCKBBI):
1 — BecbMa OJHOPO/HBII MbIIEBATHIN MaJeBblil CYyrJaHHOK (Jiecc); 2 — nbliaeBaThblil, cepo-naJe-
Bblil CYrJIHHOK, MeCTaMH OMnecyaHeHHbIil (MOKPOBHbIi1); 3 — TeCYaHO-MbleBaTbIil GeaecoBaTo-
cepblif CYrJIHHOK, HEOJHOPOJHBIH MO LBETY H COCTaBY; 4 — XaOTHUECKHE JIHH3bI OesiecoBaTo-
Ceporo CyrJIMHKa; § — MJIOTHbIH ONeCYaHeHHbIi JHJIOBO-TEMHO-CEPhIii CYrJIHHOK C €IHHHUHBIM
rpaBueM (Ha pHC. 2, a); NJOTHBIA MJACTHYHbIH JIMJIOBO-UEPHBIH CYrJIMHOK, BHH3Y oGoraliieH-
Hblif OPraHHYeCKHM BellecTBOM (Ha pHc. 2, 0); 6 — mecyaHo-MblJIEBaThIl roJay60BaTO-Cepblil
CYIJIHHOK; 7 — NJIOTHBIH TpyOblil 3esieHOBaTO-0ypblif CYrVIHHOK C PeAKHMH OGJOMKAaMH H3BeECT-
HsKa H KPHCTAJVIHYeCKHX NOpoJd (MOpeHa); 8 — ryMyCHPOBAHHbLIH TFOPH3OHT

PaccMoTpuM HEKOTOpBIE KIMHOBUIHBIE CTPYKTYPBI B JIECCOBBIX MOPOJAX.

TunuyHble KIMHBS, BBINOJHEHHBIE YHMCTBIM ManeBbIM JéccoM (wactull pasmepom 0,1-
0,005 mm — 80-90%), mbl HabOmomamm B Kapbepe CHIOPOBCKOTO KHPIUYHOTO 3aBOJA,
pacIioyo’)KeHHOM Ha POBHOM, ClIerka HaKJIOHHOW BoJOpa3zeibHOl nmoBepxHoctu 175-180 m abce.
BBICOTEI B 40 KM K FOT0-BOCTOKY OT MOCKBBI (puc.2, a, 6). UeTBepTUYHBIC OTIIOKEHHUS,
BCKPBITBIE 37IECh 710 TITyOMHBI 6-7 M, BHU3Y MPEACTaBIEHbl KPACHO-OypbIM MOPEHHBIM BaJlyHHBIM
CYTJIMHKOM, BEPXHSS 4acTh KOTOPOTO OTJIMYAETCS 3€JIEHOBATO- WJIM TOIyOOBAaTO-OyphIM 1IBETOB
U TIOYTH HE COAEPXKUT KPYIMHBIX 00JIOMKOB. BhIle 1o pazpe3y MopeHa MOCTENEHHO MEePeXoIuT B
KOMIUIEKC MTOKPOBHBIX MBUIEBATHIX MMOPOJ, HA MHOTUX Y4aCTKaxX OTJEJIEHHBIX OT HE€ TOPU30HTOM
JUJIOBO-TEMHO-CEPOr0 JIOBOJBHO TPyOOro CyrimHka (cM. puc. 2, a). B mectax MOHMKEHHOTO
3aJieraHus KPOBJIM KPacHO-Oyporo CyriiMHKa 00a MpOMEXKYTOUHBIX CJIOSl MO TMPOCTUPAHHIO
CMEHSIOTCS OJJHOPOIHBIMH OCaJKaMH 03€PHOTO THIIA (CM. PUC. 2, 0).

JI€ccoBble KIMHBSI PAacCHPOCTpPaHEHbl HAa BCEW TEPPUTOPUU Kapbepa, HO Haubosee
MOKa3aTeIbHBIMH YepTaMH C TOUYKH 3PEHUS MPOUCXOKICHHUS 00a1al0T UMEHHO T€ CTPYKTYpBHI,
KOTOpBIE MPHYPOYEHBI K MECTaM Pa3BHUTHsI TEMHO-CEPOTO M YEPHOTO CYTJIMHKOB (CM. pHC. 2, &,
0). Hanuio Bce mpu3HaKu KOHBEKTHBHBIX 00pa30BaHUH - LIEHTPAIbHBIX MPOCETaHUI BO BTOPOH
CTaauu HeycroruumBocTH (cp. puc. 1, 2): a) popma kiIMHBEB; 0) UX yYeTKas MPUYPOUEHHOCTH K
IpaHUIlaM pasjieNia TOpoA; B) 3aKOHOMEpHBIE jAedopMaIy CI0eB HUXKE OCHOBAHHMM JECCOBBIX
KJIIMHBEB (pHUC. 2, 0); T) HAIMYNE HUKHUX KIMHBEB BHE BCSIKOUM CBSI3M C MOCIEIHUMH (pHUC. 2,a);
CTporas KOOpJIMHAIUs MEXIy pa3MepamMH KIMHbEB, IOJIUTOHOB U MOIIHOCTHIO BOBJICUEHHBIX B
JBYDKEHUE CIJIOEB; J) MEJIKHE XaoTHYecKue aedopManuu M KpyIHbIE SIIIMIICOMIHBIE Tena
[Kocmses, 1962] mexny KIMHBSIMH M HEKOTOpble Ipyrue. Kakaplii M3 3THUX NPU3HAKOB B
OTJEJILHOCTH, TEM 00Jie€ UX COBOKYITHOCTb, UCKJIIOUAET MEP3IOTHOE IPOUCXOKAECHUE CTPYKTYD.
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XapakTepHbIM s KJIMHbEB Jiécca B  MOpEHE  SABISETCA  «IOJBEIIEHHOe»  (T.e.
KaIleJIbHOM30JIMPOBAHHOE) 3aJleraHle B HENOCPEICTBEHHOM OJM30CTU OT MOBEPXHOCTH - Yallle
Bcero B 0,15-0,2 m [Soergel, 1936], uTo roBOpUT O HEBO3MOXKHOCTH CYHICCTBOBAHHMS JICASHBIX
*wl. LleHTpasbHble POCeaHus Ha IPAaHUIIE MEXTY NOKPOBHBIMHU CYIJIMHKaMH U MECKAMU Mbl
HaOro1anu K 3anany oT Mockssl (cT. OTpagHoe benopycckoil x.4.) U B Ipyrux MecTax.

B Gonee MOIIHBIX, B TOM YHCJIE€ TUIHWYHBIX, JECCAX TPYHTOBBIEC JKUJIbI C XapaKTEPHBIMU
NpU3HAKaMU [ICHTPAIBHBIX MPOCEIaHni omucanbl B paborax 3opreis [Soergel, 1936], 3enbiepa
[Selzer, 1936], I'aapBuma [Gallwitz, 1937], A.A. Bennuko [1961] u ap.

HHTtepecHble HAapylIEHUs TUIA LEHTPAIBHBIX NPOCENAHUN B JIEccax paiioHa I'eTTHHreHa
onuceiBaeT 3enbuep [Selzer, 1936, pwuc. 3,4]. Ha pucyHkax XOpoOIIO BHIHO, YTO KJIHHBS
SBIISIIOTCSL COCTABHOW 4YacThiO0 jAedopMaruii, SBHO YKa3bIBAIOIIUX HA IUIACTUYHOE TEUYCHHUE
IPYHTOB. BOJNBHIMHCTBY CTPYKTYp B Jéccax, HcciaeaoBaHHbIX 3opreiaem [Soergel, 1936] B
paiione Beiimapa u 'anpBuniem [Gallwitz, 1937] B paiione Jlpe3eHa, CBOUCTBEHHBI T€ e YSPThI
- HalpaBJIEHHbIC BBEPX CJIOM BMEIIAIOLIMX MOPOJ U MOJHOE OTCYTCTBHE CIEIOB MOCIEIHUX B
KIMHBIX. [lceBmoMop(ho3bl JEASHBIX KHJI B TaKUX HEYCTOHYMBBIX NpPU BIArOHACHIICHUU
opoJax, Kak IbUIeBaThle CYIJIMHKH, CYNEeCH W TIJIMHBI, HE MOIYT 00JaaTh MOJO0OHBIMHU
npu3HakaMu. [lomumo knuHBEB B Jéccax ['anbBHIl MCCIIEAOBAN TakXKe KIWHBS HA TPaHHIES
MEXIy JEccaMu U TYPOHCKHMH MepreisiMu, 00J1aJarole TaKUMU OeCCIOpHBIMM NPU3HAKaMU
KOHBEKTHBHBIX 00pa30BaHWH, KaK MOIBEM CJIOEB K KIMHBAM CHH3Y. OTMedas KpyToil u3rud
CJIOEB BBEPX Yy OJHOTO W3 KJIMHbEB, ['anpBull numet: «lIpumeuaTenbHO, 4TO MOJHATHE CIIOEB
Mepres K JIECCOBOMY KJIMHY npojospkaercss 1 B 70 cM Huke ero ocHoBanusi» [Gallwitz, 1937,
ctp. 616]. IlprcyTcTBUE CEBEpHBIX BAIyHOB B BEPXHEHl YacTH Meprejiedl U HEKOTOpbIC Ipyrue
NPU3HAKH 3aCTaBISIIOT C OCTOPOKHOCTHIO OTHOCHTBCS K TE€HETHYECKOH HWHTEpIpETalud |
JATUPOBKE 3TUX OTIOXKEHUH, MPEAIOKEHHbIX aBTOpoM. ["anbBull, yKka3blBas Ha TO, YTO MEpreyu
JTaKe B COBPEMEHHBIX YCIIOBHUSIX OBICTPO MPUOOPETAIOT MJIACTUYHYIO KOHCHCTEHIIHIO, TI0JIaraer,
YTO BaJyHbl MPOHUKIM B MEJIOBYIO MOPOAY NPU €€ pa3zkKMKeHUU U3 0a3aJbHOTO TOPU30HTA
nécca. Bo3MOKHO, 9TO 3TH CJIOM, CBS3aHHBIE C JIECCAMH TOCTETICHHBIMU TIEPEXO0JIaMH, UMEIOT
YEeTBEPTUYHBII BO3pacCT M OTHOCATCS K OJTally, HENOCPEACTBEHHO IpeIlIeCTBOBABILIEMY
n€ccoHakoIuIeHuI0. Bo BeskoMm cirydae, 006a BapuaHTa HE CTaBsT 110/ COMHEHHE HAITNX BHIBOJIOB
0 KOHBEKTUBHOM MPUPO/IE ONMUCHIBaeMbIX ['aIbBUIIEM KIIMHBEB.

He wMenee uacTo n€ccoBble KIMHBS 00pa3ylOT TOJIUTOHAIBHBIE CHCTEMBI KpPaeBBIX
npocenanuii. HanpumMep, U3 AaHHBIX, OpUBEACHHBIX B pabote 3oprens (Soergel, 1936, puc. 9),
ClemyeT, 4TO CTPYKTYpbl B paiioHe BeliMapa mnpencTaBisiOT cO0OM KIMHOBHJIHBIE H3THOBI
TPaHUIIBI pa3jiena MeXJy CJI0eM MOKPOBHOIO JECCOBHIHOTO CYIJIMHKA M TPaBUHHO-TIIMHUCTOM
nopojoi. Yke pasmep ki mo Beptukamu - 0,7-0,9 M - mpoTHBOpPEYHT MX MEP3IOTHOMY
npoucxoxaeHuto. OOpaTHBI YKIOH CTEHOK TPYHTOBBIX JKHJI HCKJIIOYAeT BO3MOKHOCTh
3allOJTHEHHS TIOJOCTeH CBEpPXYy NpH BBITAMBAHWU JIbJA, a HEMOCPEJACTBEHHOE COCEICTBO
BEPTUKAJIBHBIX U CHJIBHO HAKJIOHHBIX KJIMHBEB - COJUQIIIOKIMIO B €€ OOBIYHOM MOHMMAaHUH.
®dakToM, UMEIOIINUM CHITy 0€3YCIIOBHOTO JTOKa3aTebCTBA KOHBEKTHBHOM MPHUPOJIBI HAPYIICHUH,
SBIISIETCS 3aKOHOMEPHOE MpOruOaHue TIOAOIIBBI CJIOS TIpaBUs HIDKE OCHOBAaHMU JIECCOBBIX
KJIMHBEB U MOJHATHE €€ MEX/y HUIMHU B MOJUTOHAX. 30pTrellb OTMEYaeT 3Ty 3aKOHOMEPHOCTh, HO
CBSI3BIBAET €€ ¢ 00Pa30BaHUEM JIEISTHBIX JKHUIL.

CunbpHOE pa3KIKEHHE IMOPOJl MOXKET NMPHUBECTH K IMOSIBICHHIO CaMBIX Pa3HOOOPa3HBIX
(opM IPYHTOBBIX KHJI - KPaeBbIX MPOCEIaHHH, a TAK)Ke K pe3KO BBIPAXKEHHOW aCUMMETPUHU B UX
crpoennu. Ilocnenusisi 0ObIYHO OBIBaeT BBI3BAaHA HAJTMYWEM TOPH30HTAIBLHOW COCTABISIOMICH
JBIDKEHUS U3-32 YKIOHAa IMOBEpXHOCTH. B Toil wactm paspesa, Kyaa OTTEKaeT MOpoja,
BBITECHSIEMasi KIIMHOM, KOMIICHCAITMOHHBINA ((EKT BBIpaKaeTCsl CIIOKHBIMU JepOpMaLUsIMU U
B3aMMOIIPOHUKHOBEHUSAMHU MOpoJ. OAHON U3 HMX Pa3HOBUIHOCTEH SBISAIOTCS CBOEOOpa3HbIC
NEepEeKUMbI B BEPXHUX YaCTAX FPYHTOBBIX JKWJI - TaK HA3bIBAEMbIE «YILLIN», CTOJIb XapaKTEpHBIE
JUISL KIIMHOBUIHBIX TEJI B YeTBEPTHUYHBIX OTJIOKEHHSIX, OCOOCHHO B JIECCOBBIX MOPO/IAX.

[ToMuMO CTPYKTyp, HMMEIOIIMX H3BECTHOE CXOACTBO C MEP3JIOTHBIMU KJIMHBSMH, B
JAECCOBBIX TMOPOAAX OYEHb INIHUPOKO pacmpocTpaHeHsl wmenkue (B cpeanem 0,2-0,5M 1o
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BEPTUKAIN) CKJIAJAKH CHHYCOWJAIBHOIO, CHUHKJIMHAJIBHOTO M aHTUKJIMHAIBHOIO BHJOB (CM.
puc.1l a, 6, ). OHH, O CylIECTBY, HE MMEIOT AHAJIOTOB CPEAM COBPEMEHHBIX MEp3JIOTHBIX
SBJICHUH, OJHAKO B JIUTEpaType HEM3MEHHO (DUTYPHUPYIOT TOJ| Ha3BaHUEM «KPHOTYpOAIHI»
KPUOTEHHBIE «UHBOJIIOLMM», «cleAbl KoHrenupmokmuum» u T.m. OCOOEHHO dYacTo Takue
HapyleHuss HaOJII0Jal0TCs Ha KOHTAKTe Jécca C TYMYCHPOBAaHHBIMH TOPH30HTAMHM, a TaKXKe
MEXAY JIPYTMMHU JINTOJIOTMYECKMMH Pa3HOCTSIMH JIECCOBBIX TOJI. Becbma pacnpocTpaHeHbl
nedopMall  XaoTHYECKOT0 BHUAA C OOpa3oBaHWEM 3aBUXPECHUN (KKOTJIOB KHUIICHHS),
000COOJIEHHBIX Kamedb U T.A. HUKakuX NPUHIUIUAIBHBIX PAa3IMYUil C BBIIICOMHCAHHBIMU
CTPYKTYpaMH HET, pa3HUIla JUIIb B pa3Mmepax (GopMm u Oojiee MHTEHCUBHOM TEYEHUU MOPOJ B
MEJIKHUX CIOSIX.

Takum 00pa3oM, KOHBEKTHBHAs IPHPOJA MHOTOYMCICHHBIX HAPYIICHUH B JIECCOBBIX
OpoJax, B TOM YHUCJIE U B TaK HAa3blBAEMbIX TUIIMYHBIX JIECCAX, MO3BOJIAET C YBEPEHHOCTHIO
TFOBOPUTh O MX BOJHOM IPOMCXOKJIEHUH. Llenblil ps reoJoruyeckux MAAaHHBIX (ydacTue B
nedopManusax MOACTUIAIONINX MOPOJ, IPYCHOE pacloyiokeHue aedopMaluu B pa3pes3ax u Jp.)
CBUJIETEJILCTBYET O TOM, YTO HAPYLIECHHUS] OTHOCATCS KO BPEMEHU OCaJKOHAKOILJICHUSI U PAaHHETO
muarene3a. Ha oToil ctamuu mopoasl 001aar0T AOCTATOYHOW MOABMXKHOCTBIO - Malloi
BEIIMYMHONM YCIOBHOTO Mpefena TeKy4eCTH Ty, [Apmiowkos, 1963; 1963a]. PazxmkeHHOE
COCTOSIHUE MOPEHHBIX BAJIYHHBIX CYTJIMHKOB B A3TOT NEPHOJ OYEBUJHO U MOATBEPKIAETCS
npssMbiMu daHHbiMEA [Okko, 1955]. B He MeHbIICH CTENEeHH OHO JOHKHO OBbITh CBOWCTBEHHO
03€PHO-JICTHUKOBBIM CYTJIMHKAM M TJIMHAM, TECHO CBsi3aHHBIM c Ji€ccamu. [lecok, ocoGeHHO
TOHKHX (popManuii, 1 rpyOOCKENeTHBIH TPYHT C CYIJIMHHUCTBIM HJIM ME€CYAaHBIM 3aIIOJHHUTEIEM
TaK)Ke MOTYT HpPOSIBJISATh TEKYyYUME CBOWCTBA B CTAJIMM PAHHEro auareHe3a. Uto ke kacaercs
caMHuX JIECCOB, 3TUX «UCTHUHHBIX IUIBIBYHOB» [/opwvkosa u Op., 1963], TO pa3BUTHE B HHX
KOHBEKTHUBHBIX [IPOLIECCOB B pAaHHEAMATEHETHUECKYIO CTa/IUIO MPAKTUIECKU HEU30EKHO.

OnHOBpEMEHHO HEOOXOJUMO MOJYEPKHYTh, YTO BONPOC O IPUCYTCTBUU B JIECCOBBIX
nopoJax APeBHUX MEPUTIALHAIbHBIX 00JacTell HapylIeHUH MEp3JIOTHOTO THUIIA, NMPEX/E BCETO
nceBAOMOp(O3 JEASHBIX KU, B HACTOSIEE BpeMsl ocTaeTcs OTKpbITHIM. [1o Becelt BeposiTHOCTH,
MEp3JIOTHBIE SIBIEHUS ObUIM CBSI3aHBI JIMIIb C MIPOIIECCAMH B JIEATEILHOM CJIO€ M UMENIM BechbMa
OTPAaHUYEHHOE PaCIpOCTPAHECHHUE.

JI€ccoBble TMOpPOABI, SIBISAIOLIMECS BEPXHUM 3aBEPIIAIOLIMM YJIEHOM YETBEPTHYHOIO
pa3pesa BOAOpa3IeioB, TECHO CBS3aHbI C ITAIIOM OTCTYIAHUs IPEBHETO JIEAHUKOBOTO IIOKPOBA U
IIO3TOMY  SIBIIIFOTCA ~ WUCTUHHO  IEPUIISILMANBHBIMU  OTJIOXKEHUsAMH. B cuiy  aroro
NEPUTTISIIMATIBHBIMA OKa3bIBaIOTCS U KOHBEKTHBHBIE M JAPYTru€ TUAreHETUYECKHUE CTPYKTYPHI,
3aKJII0YEHHbIE B JTUX nopoaax. OIHAakoO B IPOTUBOIOJIOKHOCTh PaHEE BBIAEISABLIEMYCS
cybal’pagbHOMY KJIMMAaTUYECKOMY IMEpUIIIsALUaNy, aleuIMpOBaBIIEMYy TJIaBHBIM 00pa3oM K
(dopmaM HapylIeHu# B JECCOBBIX U APYTUX MOPOJAX, CIETyeT FOBOPUTH O MPEUMYIIECTBEHHO
cy0akBaJIbHOM OCaJ04YHO-AMHAMUYECKOM TMEepHUrisuuane, OOBbeAUHSsI ATUM TEPMHUHOM U
CTPYKTYPbI U BMELIAIOIINE UX OTIOKEHUS.

HaubGonee mepcrnekTUBHOW  OCHOBOM  Juisi  OOBSCHEHUS  YCIOBHM  HAKOIUICHUS
NEepUTISAIHATbHBIX JECCOB HaM NPEICTaBIseTCs MOJOXKEHHEe, BBICKa3aHHOE B oOImel ¢opme
W.I1. TepacumoBeiM 1 M.M. IlllykeBuu [1939] o B3ammMocBsi3aHHOM O0Opa30BaHUU BATYHHBIX
CYTJIMHKOB M TMOKPOBHBIX IBUIEBATHIX MOPOJ B IpOLECCe T'PaBUTALMOHHON TuddepeHranuu
BBITAMBAIOIIETO U3 JIEAHUKA MaTepuana. Takoil moaxoa nuMeeT OYeBUAHbBIE IPEUMYILECTBA TIEpe]
JIPYTUMH TOYKaMM 3peHusi, 00: a) MpeJCTaBiseT AMHAMHUKY 00pa3oBaHMs O0EHMX MOPOJ Kak
€AMHBIA TPOIECC, U3 YEero CleayeT UX TEeHEeTHYeCKOe €AMHCTBO, MOATBEPKIAEMOE pSIOM
HEOCHOPUMBIX T'€OJOTMYECKHX aHHBIX; 0) OOBSCHSET XapaKTepHble TI'paHYJIOMETPHUYECKHE U
MUHEPAJIOTHYECKHE 0COOEHHOCTH Ka)KJOT0 FOPU30HTA (B YACTHOCTH, OOOTallleHHOCTh TOHKUMU
bpakuusMU W JETKMMU MUHEpalaMH BEPXHEro IbUICBATOTO CJOS), a TaKXe IOCTEICHHbIE
Nepexo/ibl OJHOM MOPOAbI B IPYTYIO; B) YTBEPKIAeT MbUIEBATHIE JECCOBBIE MOPOBI KakK (haluio
OTCTanBaHUA (T.e. BEPTHUKAIBHOTO OCAXKICHHS) B MPOTHUBOMNOJIOKHOCTH (DalusiM MOTOKOB WU
0e3pyceNbHbIX Pa3IMBOB, BECbMa MPOOIEMATUYHBIX C PA3IMYHBIX TOYEK 3PEHUSI.
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Hcxons u3 ¢axra MOKpOBHOTO 3ajeraHusl JECCOB, MOKHO I10JIaraTh, YTO TPABUTALIMOHHAS
maddepennmanyst, npuBeqmas K O0Opa30BAHUIO CTOJb COBEPIIEHHO CENapHpPOBAHHBIX U
NPOCTPAHCTBEHHO BBIJCPKAHHBIX TOPHU30HTOB JECCOBBIX IOPOJ, MMEJa MECTO B YCIOBHUSX
OOIIMPHBIX OacCCEHHOB, MEPEKPHIBABIINX IPEBHHE BOJOPA3/AEibl. DTO IMO3BOJSET TOBOPHUTH O
n€ccoBOil BOTHOOACCEHHOBOW MEPHUTIISIIIMATILHON (opMaIliy, BKIFOYAIOINIEH B ce0s1 COOCTBEHHO
HNEePUIIALUATBHYIO JIECCOBYIO (anuio I0KHOW nepudepuy NepuriaIuaIbHON 30HBI 3armaHoil
EBpomnsl u Pycckoil paBHMHBI 1 OTHOCUTEJILHO MAJIOMOILHBIE IIOKPOBHBIE JIECCOBUHBIE ITOPObI
CEBEPHBIX TIIALHUAIBHBIX 00JACTEeH, CBSI3aHHBIC JAPYT C JPYrOM IOCTENEHHBIMU II€PEXOAaMH
[bepe, 1947]. Bonpoc xe 0 KOHKPETHOI TI'e0JIOrMYecKol 0O0CTaHOBKE (OPMUPOBAHUS JIECCOB
emie kKaeT cBoero paspemieHus. OcoOCHHO BaKHOE 3HAUYEHHE B JTOW CBA3M OyJdeT HMETh
BBISICHEHHE pOJM KOJICOATENbHBIX W TISIHUOM30CTaTHUYECKUX JIBUKEHHUH 3EMHOW KOpHI B
npezenax o0nacTell IpeBHUX MaTEPUKOBBIX OJICICHECHUN M CBI3aHHBIX C HUIMU TEPPUTOPHIL.
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