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ncroreuvs 10JbMEHOB

Ha tepputopun Ceepo-3anannoro KaBkasa, npeanoioxuTeabsHo BO 4-2-0M
TBHICSIYEJIETUH J0 H.3., CYLIECTBOBala HEBEOMas LIMBWIIM3AUs, OT KOTOPOM JI0 Hac
JIOTILTH METATMTUYECKHUE COOPYKCHHS (METAIUT - OT Tped. MeTra - OTPOMHBIH,
JIUTOC - KaMEHb. ), IOJIYUHBIINE MM03KE Ha3BaHUE JOJIbMEHbI. BHEIIIHE OHU MOX0XKHU
Ha KaMEHHbIE JJOMHKH, TJIe KaXK/Jasi CTEHA MOXKET BECUTh JIeCATKH TOHH. OT Hapoja
CO3/ABIIIETO 3TH KYJIBTOBBIE COOPY)KEHHUS HAC OTAEISAET MPUMEPHO 4-6
TBICSYEJIETUI. Y CTHOE IIPEJAHUE ITHOCA B CPEAHEM CyliecTByeT okos0 2000 ner.
3aTeM ero clie[ibl HCUe3aroT B BETMKOM BOJOBOPOTE MEPEMEILIEHNS HapOIOB.

J1o HAC IOIUIM TOJBKO IPEBHUE AIBITEUCKHE JIETEH bl O KapJIUKOBOM Hapo/Ie,
WCIIOIB3YIOIIEM 3aMlIIEB ISl BEPXOBOM €3]1bl, KOTOPHIM BEJIMKAHBI CTPOUIIH JIOMa
U3 KaMHEUN.

N3yuenne nonemeHoB KaBka3a Hauanoch ¢ koHna XVI Beka. Akanemuk [letp
Cuwmon Ilannac, corpyanuk Poccuiickoit Akagemun Hayk, B 1803 roay uznan
3aIlMCKU O CBOEM IMYTEUIECTBUM IO OKpanHaM Pycckoro rocygapcTsa v He
MPEMUHYJ YIOMSHYTh O I0JbMEHaX 00HApYKEHHBIX UM Ha TamaHCcKkOM
nosryoctpoBe. B 1818 roay reorpad K. Taymia u ¢ppanity3 ciny>XUBIINNA B pyCCKOM
apmuu TeOy ne Mapuabu 00HAPYKUIU 1 onucaiu B 0acceitHe pexu Ilmabr
rpyIiy 10abMeHOB. Heckonbko mo3sxe 0oliee qeTanbHOE OMUCAaHUE TIIAICKUX



JTOIBMEHOB fan qupekTop Kepuenckoro mysest, 00pyceBuinii cepd6 AHTOH

banrazapoBuy Anuk.

o :

WNHuTepec kK JoTbMEHaM CpeM YUEHBIX BO3pacTal. Yxe K cepeanne 19 Beka B
YYEHBIX TpYy/daX CJIOBO "MOJbMEH" 3aKpENMIOCh 3a METraTUTUUYECKUMU
noctpoitkamu KaBkaza. Ka3zaku Ha3pIBasiv JOJIBMEHBI “O0TaTHIPCKUMH XaTKaMu .
Kopennoe Hacenenue, afpireiipl 1 a0xa3bl Ha3bIBAJIHM TOJIBMEHBI - "UCITyH" U
"crbplyH" (IOMa KapauKoB, eniepsl), adxasbl - "keyex" u "agampa" (IpeBHUE
MOTHJIbHBIE ToMa). Merpensl HazbiBaiu ux "Mauiikynae", "onzBane"”, "canapane"
(ToMa BETMKAaHOB, BMECTHUIIMIIE KOCTEH).

Bo BTopoit nonoBune 19 Beka nzyuenuem noabMeHoB 3annManuchk O.C.baitepH,
H.JI.LKamenes, A.C.YBapos u I1.C. YBaposa, E.JI.®enunpina, I'.H.CopoxTun,
A.S.KonocoB u MHOTHE npyrue. B noBoennsiit nepuoy JI.M. JIaBpos,
B.U.Ctpaxes, A.A.leccen. [lepBas cucremaTtuzaius 101pMeHOB KaBkasa Oblia
npousBeneHa JI.W.JlaBpoBbsiM. IM Ob1TH cOOpaHbl BCE TaHHBIE TIO PACIIOIOKEHUIO
J0JIBMEHOB, KOTOPbIE KOT1a-1100 HaXOIuIuCh Ha TeppuTopun Kaskasa. B ero
Tpy/e ObLu onucanbl cBefeHus o 1139 nombpMeHax, M3BECTHBIX CO BpEMEHU
nyrewmectsus [1.C. [Tamnaca u go 1960 roxa.

Nmenno JI.M.JlaBpoBbIM ObLIa MpeaoKeHa KiaccuuKaIus 10JIbMEHOB KOTOPO
HOJIB3YIOTCSl yUYEHHBIE 70 CUX Mop. JloabMeHbI KIacCUPHUIUPYIOTCS O
TE€XHOJIOTUU CTPOUTENBCTBA U 110 3TOMY IPU3HAKY BBIIEIIAIOT YETHIPE THIIA
JOJIBMEHOB:



1). IlnuTouHsIi - cTpoMsCS U3 6 MHOTOTOHHBIX IUTUT - OJJHA
(GyHIAMEHT WY NATOYHBIA KAMEHb, IB€ OOKOBBIE IJIUTHI,
nopTajbHas IJINTAa, 3aHsS TUIMTA U TJIUTa NepeKpbITUs (110 TaHHBIM
B.N. MapkoBuna 92% Bcex 10J1bMEHOB UMEHHO TUTUTOYHBIE. ).

2). COCTaBHOM - COCTaBJICH U3 HECKOJIbKUX KPYITHBIX OJIOKOB.

3). HOJTyMOHOJUTHBIN UM KOPBITOOOPA3HbIN JOJIBMEH -
BBLAQJIONMBAJICS LIEIUKOM B CKaJIbHOM IJIbI0€ U MEPEKPHIBAIICS CBEPXY
IJIATOU.

4). MOHOJIUTHBIN- OJTHOCTHIO BBICEKAJICS B CKaJIe YEPE3 OTBEPCTHE.

OnHyM U3 KpyITHEUIINX, COBPEMEHHBIX UCCIIE0BATENIEH
NOJIBMEHHOM KyJIbTyphl cuntaercs B.1.
MapxkoBuH. B cBoeli MoHorpaduu "J{oasMeHbl

3anannoro Kaskaza", B.M1. MapkoBuH onpeaenn
pacrpocTpaHeHHe JJOJIbMEHOB 110 PETHOHY
Kaska3a, moapoOHO WX MCCIeA0BaT M ONKCAT Ha

"% OCHOBAHUHU M3YYECHHS apXUBHBIX MaTEPUAIIOB U

‘“ ' pesymbrartoB sxcreaunuii 2308 10T5MEHOB.
|

B name BpeMs ncciie10BaHUSIMH JI0JbMEHOB 3aHUMAIOTCS IBE IKCIIEAUIUU U3
Mockssl u Cankt-IletepOypra. MoCKOBCKO# dKCTIEAUITUEN HHCTUTYTA
apxeosoruu Poccutickoit Akanemun Hayk (PAH) pykoBoauT kanauaar
UCTOPUYECKHUX HayK bopuc Bagnmosnu Menemxo.

Bropas sxcnienunius paboraer ot Macturyra Mctopun MarepuansHoii KynbTypbl
PAH (Cankrt-IlerepOypr) pyKOBOJIUT €0 KaHAMIAT UCTOPUUYECKHX HAyK BukTOp
AmnartonbeBud Tpudonon. Bmecte ¢ apxeonoramu u3 Cankr-IletepOypra u
MockBbl, B HEW puHUMAIOT yuactue crenuanuctsl u3 CLIA, Utanuu,
ABcTtpanuu, J[aHuu, MOTOMY OHA BIIOJIHE MOKET Ha3bIBAThCSI MEXTyHAPOHOM.
Tewm Goree, 4To MporpaMmMa 3Toi SKCHEAUIMHN ObLTa MOATOTOBIEHA 110
nnuimatuee ®onna Beemupubiii Apxeonornueckuii Konrpecce. IIpoexktom
PEeIyCMOTPEHA JOJITOCPOYHAS MPOTpaMMa MOJIEBIX U J1a00OPaTOPHBIX
UCCIIEIOBAaHU B pa3IMUHBIX paiioHax KpacHomapckoro kpas u peciyOauku
Anpires.

Cxopee Bcero UCTOpus U3y4eHHUs JOJIbMEHOB €llle TOJIbKO HaunHaeTcs. Kaxapii
roJ IPUHOCUT HOBBIE HAXOJKHU U OTKPBITHSL.



3ATAJIKHN 1OJIBMEHOB

[Toutn Bce nccmeI0BaTENM CYUTAIH IOJIBbMEHBI TOTPE0ATHHBIME COOPYKEHUSMU.
Bo MHOrHX nonmpMeHax OBLIM HaWICHBI OCTAHKU JIOACH U KUBOTHBIX C
aTpuOyTaMu pUTyalbHbIX Torpedenuil. [IpaBaa HaXoIKu HalIEHHbBIE B JOJIbMEHAX
OTHOCSITCSI CJIUIIIKOM K pa3HbIM UCTOPUYECKHUM 310XaM. OT KaMEHHBIX CKPEOKOB
HEOJINTA U KEPAMHUKH JO JUIMHCKUX MOHET U CPEIHEBEKOBBITO OpyxHus . Tak, 4To
BOITPOC O BO3pacTe JOJbMEHOB JI0 CHX IOP OCTACTCS OTKPHITHIM. [Ipubnu3uTeasHo
1,5 ThIcAun net 1o H.3. JlombMeHHas KyJabTypa yracia. JloasMeHbl Ooblle He
CTpowWJIk. UTO MPOMU30IILIO C HAPOJIOM CTPOUBIIUM JOJIbMEHBI HEU3BECTHO.

IIpencraButenu MHBIX KYJBTYP U HAPOJOB Ha MPOTSKEHUN THICSUEIETUN
WCITOJIB30BAJIH JTIOJIbMEHBI KaK KyJIbTOBBIE COOPYKEHUS U KaK MorpedaabHbIe
KaMmepsl. T.e., TOBOPS OPUANYECKUM SI3bIKOM, BCE TPU3HAKH IO KOTOPBIM CJICJIAHBI
MPENOI0KEHHS O BO3PACTE JOJIBMEHOB U UX MPEIHA3HAYCHUN KOCBEHHBIE.

CkyaHbI€ U HEOJIHO3HAYHBIE HAXOJIKU B CAMUX JOJIbMEHAX U PSIAOM JIal0T BechbMa
NpUOJIM3UTENIBHOE, @ HHOTAA U CIIOPHOE, TPEICTABICHUE O 10JIbMEHHOM KYJIbTYpeE.
OdeHb CTpaHHO, UTO, 00J1a/1ast TAKOW COBEPIIEHHOM TEXHOJIOTHEN CTPOUTENbCTBA
KYJIbTOBBIX COOPY>KE€HUI, OHU HE PUMEHSIIN JaHHYIO TEXHOJIOTHIO B KUJIUIITHOM
Y BOGHHOM CTpOUTEIbCTBE. HaM coBepIIEHHO HEM3BECTEH KYJIbTYPHBIN
(GbyHIaMEHT 3THOCA, KOTOPBII MOPOIUI J0JIBMEHBI, U Ha KOTOPOM ""BO3BOJIUIIHCH"
3TH COOPYKEHUS.

B 1971 r. B.1. MapkoBHUHBIM NPOU3BOAMINCH PACKOIKH Jleryakcko-/laxoBCKOro
MIOCEJIEHUS, B KOTOPOM, IO €r0 MPEIOI0KEHUIO0, KU CTPOUTENIH JI0JbMEHOB.
Jlromu >TH ObUTH OYEeHB CJIa00 OCHAIEHBI TeXHUYecku. OHU HE 3HAJH Kele3a,
TOHYAPHOT'O KPYTa, B3PBIXJISLIN 3€MJIF0 MOThITaMU, HE BeJlas O TUIyTe, yKe
n300peTeHHOM B TO Bpemsi Ha Boctoke. CTpouTenu J0JIbMEHOB OOUTANIH, KaK
CBUJIETEIBCTBYIOT MaTEPHUAJIbl PACKOIIOK, B YKaJIKUX TTIMHOOUTHBIX Jlauyrax. U, Tem
HE MEHEE, OHH CO3JAJIM COOPYKEHUS, TOPAKAOLINE U HAC, COBPEMEHHBIX JIFOJICH.
Kax ormerun mpodeccop H.b. AndumoB Bo BcTynuTenbHOM ciioBe kK kHUTe B.1.

" " . .Iloka 94TO MBI JOIKHBI

Mapxkosuna "Jlonemensl 3anaanoro Kaskasa
OTpaHUYMBATHCA TUIIOTE3aMU, TaK KaK OECCIIOPHBIX J0KA3aTeNIbCTB B MOJb3Y TOU

W UHOM TEOPHUHU O MIPOUCXOKIACHUM TOJIbMEHOB Ha HaIlleW TEPPUTOPHUHU HET'".



C.B. Banranos B cBoent kaure "Jlonbmenbl KaBkasa - peKOHCTPYKIHS KyJbTa'", TaK
e OTMEYaeT, 4TO MPHU PaCKOMKax J0JIbMEHOB He ObUIO HalIEHO HU
WHCTPYMEHTOB, HU TEXHUYECKHUX MPUCIIOCOOICHUH, C TIOMOIIBI0 KOTOPBIX
BO3BOJIMJIMCH 3TH METAJTUTHYECKUE coopyskeHus. [loToMy Hac Tak U MOpakaroT
9TU TAaMHCTBEHHBIE METATUTUYECKUE COOPYKEHHUSI, TatoIIne OOJIbIION MPOCTOp IS
Pa3TUYHBIX TapaHay4YHBIX (DaHTa3uil 0COOEHHO OypHO paciBeTIINX B Havane 90-x
T'OJIOB MPOILIOTO CTOJETHS Ha (DOHE OOIIEro yBICUEHUS BCEM TAUHCTBEHHBIM U
I30TEPUUECKHM.

[TosiBmitack Macca runotes, 0ObSACHSAIOIUX MPOUCXOKICHUE TOJIbMEHOB, OT
KOCMHYECKHX J0 Marnyeckux. Ho ecnu He OpaTh BO BHUMaHHUE CKa30UHbIC U
930TePUUYECKUE MPEATIOTI0KEHHS, a OMIMHUPATHCS TOJIBKO HA HAyYHbIE (PAKTHI TO
JOJIbMEHBI (KaK SIBJICHHE) MOPAKIAIOT LEIbIM psiJl BONPOCOB HA KOTOPHIE Mbl, HAa
CEroJiHs, He UMEEM OTBETOB.

OO6uenpuHATast TOYKA 3pEHUS Ha TO, KAK CTPOMIIUCH JOJIbMEHbI, 3BYYUT IPUMEPHO
Tak: JI[peBHUE CTPOUTEHN BbUIaMbIBAJIN KAaMEHHBIE TUTUTHI, IEPEBO3UIIN UX Ha
OyIyIIyIO0 CTPOUTENBHYIO TJIOIIAIKY, 00padbaThiBaiy UX, NpuaaBas uM Gopmy
OyIylIUX KOHCTPYKTHUBHBIX JIEMEHTOB JI0JIbMEHA, U COOMPAIU JOJIbMEH UeaTbHO
MOJITOHSIS TUTHTHI APYT K ApyTy. Ho uMeHHO 3Ta, o01enpuHsTas ToOUka 3peHusl O
TOM, KaK CTPOWJIUCH JOJbMEHBI, U HE €T OTBETOB HAa BAaXKHBIE JACTAIH
CTPOUTENBCTBA JOJIBMEHOB BO BpEMEHA PAHHEN OPOH3BI.

1. Kak u rie ctpoutenu 100bIBai OTPOMHBIE OJIOKH TIECYaHMKA HEOOXOMMOTO
pasmepa?

2. Kak TpaHcnopTupoBajiyd MHOTOTOHHBIE OJIOKH K MECTY BO3BEACHUS J10JIbMEHA
IIPU MOJIHOM OTCYTCTBHH JOPOT B TOPHOM MECTHOCTH?

3. Kak u xakumMu MHCTpyMEHTaMu 00pabaThIBaIM KaMEHHbIE OJTOKN?

4. Kak noOuBaiich CBEpXTOUYHOM MOJATOHKA MHOTOTOHHBIX OJIOKOB 1O
KPUBOJIMHEMHBIM CThIKaM?

5. Kak u3roraBnuBaiu BbIyKJIble (OapenbeHble) 3HAKKM HA HEKOTOPBIX MIUTaX?

6. Kak Bo3HUKIIa ¥ IOUEMY, CITYCTS IMOYTH MOJTOPHI THICSYH JIET, HCUE3JIa 9T
IpaH/In03HAas KyJbTypa, OCTABUBILIAs HAM B HACJIEIUE THICAYU JOJIbMEHOB Ha
OrpoMHo# Tepputopun 3amnagnoro Kaskaza?

PaCCMOTpI/IM Ka)K,Z[BII\/'I BOIIpOC HOJIpO6HO, KaK OH BO3HHUK M ITIOYEMY Ha CCTOHA Ha
HCT'O HCJIB3 JaTb Bpa3YMHT€HBHLIﬁ OTBCT.



BOIIPOC 1. KAK U TIE CTPOUTEJIN JOBBIBAJIMOT'POMHBIE
INECYAHBIE BJIOKX HEOBXOINUMOI'O PASMEPA?

B nuTepaType y MHOTHX aBTOPOB BCTPEUAIOTCS YIIOMHUHAHUS O JPEBHHUX
KaMEHOJIOMHSX, B KOTOPBIX BBIPYOQIUCh CTPOUTEIBHBIE JIEMEHTHI Oy IyIINX
nojibMeHoB. BoT kak o npeanonoxenuto FO.H. BopoHoBa npousBoaunack Koyika
KaMHs . “BBUTOMKY TUIMT IPOU3BOIMIIM, BEPOSITHO, C IOMOIIBIO JI€PEBSIHHBIX
KOJIBIIIKOB, 3a0UBABIINXCS B SIMKU, BBIJIOJIOJICHHBIE IO HAHECEHHOMY 3apaHue Ha
MOBEPXHOCTh CKaJIbl KOHTYPY. KombIiku monmBamm BoIoM: pa3dyxas, OHU
OTJIaMbIBAJIM TUIUTHI HEOOX0auMOro pazmepa’ (Boponos, 1979, c. 51.).

Texnonorunyeckas cupaska: YToObl pacKoJIOTh KaMEHb B HY’KHOM HallpaBJIEHUU
HY>KHO ITPOCBEPJIUTH LIMYpPhI (OTBEPCTHS) B KAMHE U HE MeHee 4eM Ha 75% ero
TONUMHBI U Ha paccTossHuu 20-30 cM apyr oT Apyra o JuHuM ckoiia. Ha ckoie
KaMHS J10JDKHBI ObLTH OBl OBITH BUIHBI CJIE/IBI OT MIPOCBEPIECHHBIX ITYPbI
(oTBepcTHsl, B KOTOpbIE BOMBAIUCH IEPEBSIHHBIE MM METATMUECKUE KIIUHbBS).

Mg 06cne10Ba HECKOJIBKO MECT, YKa3aHHBIX KpaeBelaMu Kak "IpeBHUE
KaMeHOJOMHH" B paiioHe nocenka [lmana ['enenaxkuKckoro paiiona, mocenka
Kamennsriit kapbep TyancuHckoro paiiona, CTaHUIIBI DPUBAHCKOM AOGUHCKOTO
paiiona u npyrue. Hu kakux mpu3HakoB KAMEHOJIOMEH MbI TaM He oOHapy»kui. Ha
CaMOM e JieJIe 3TO OblIIM €CTECTBEHHBIE BBIXO/IbI ITecyaHuka . [TpaBna atu
BBIXO/IbI [IECYAHUKA OBLIM HE COBCEB OOBIYHBIE. 11 BOT B 4eM UX HEOOBIYHOCTD.



Ilecuanuk 310 OCagoO4HAas MOpPOAA
oOpa3yrolascs BCIECACTBUN OCAXKICHUS
pa3pyLIEHHBIX TOPHBIX MOPOJ B BOJIOEMAX.
XapaKTepHbIN MPU3HAK OCAI0YHBIX MIOPOJT
— UX CJIOUCTOCTb, T. €. CBOMCTBO
pacnoiaraTbCs napauieIbHBIMU WIH ITOYTH
MapaJyICIbHBIMU CIOSIMH, YTO SIBJISECTCS
MPSMBIM CJIEACTBUEM UX NPOUCXOKICHUS U

oOpa3zoBaHUsl.

CoBceM 1o ApyromMy pacroiararoTcsi i3Bep:KeHHbIe opoabl. Hanpumep naBbl.
N3BeprkeHHbIEC TOPOIbI SBIISIIOTCS HAIIEMY B30PY B BUJI€ MACCUBOB, JJAKKOJIUTOB,
MOTOKOB, TOKPOBOB, KYTOJIOB.

Tax BOT, BBIXO/1bI IECUAHUKOB, HA KOTOPBIE YKa3bIBaJIM MECTHbIE KpPAaeBe/Ibl, KaK Ha
JPEBHHUE KAMEHOJIOMHU UMEJU HE CIOUCTYIO CTPYKTYPY XapaKTepHYIO IS
0CaJIOYHBIX TIOPO/I, @ MPEACTABIISIIN COOON MPUYYITMBBIE MACCUBBI C TPU3HAKAMU
NOTOKOB M MOKpoBOB. Kak OyaTo ObI “necuanas naBa” Oblia U3BEpKEHA U
3acteiia. [Ipo 310 Gosee moapoOHO MBI paCKaKeM UyTh MO3XKE. A TErephb
BEPHEMCS K “IPEBHUM KaMEHOJIOMHSM .




Hu B oqHOM M3 MeCT, yKa3aHHBIX KaK "JIPEBHUE KAMEHOJIOMHHU' CIEIOB KOJIKH
KaMHs 110 TIpeAroiaraeMoi TEXHOJIOTUM 00HapykeHo He Obuto. T.e. “apeBHux
KaMEHOJIOMEH ’ B yKa3aHHBIX MecTax He Obu10. XOTs Obljla yCTaHOBJICHA TaKas
3aBHUCHUMOCTD: BO3JIE€ Ka)KJIOT0 JOJbMEHA MJIN CKOIUICHHUS JOJILMEHOB HaXOIUTCS
MECTO BBIX0JIa MPUYYTMBOTO MECUaHNKa KaK OyATO 9TO 3aCThIBINAS JIaBa.

Bricka3bpiBanoch NpeArnonokeHne, 4To CleAbl KOJIKU KaMHs CO BpEeMEHEM MOTJIH
crepetbes (3po3upoBathb). Ho Benb BBIMTyKIIbIe PUCYHKH Ha MOpTajiaxX J0JIbMEHOB
(netpornusl) UMEIOT BHICOTY BCETO HECKOJIBKO MIJITUMETPOB. M He cMOTps Ha
3TO MPOILIEIIINE ThICSUEIETUS HE CTePIN UX ¢ KaMHs. Cliebl KOJIKU KaMHs
ropaszio rpyoee, HO X HeT.

HekoTopsiMu ncciaenoBaTensiMu T0JIbMEHOB BBICKA3bIBACTCS MPEATION0KEHHE, YTO
HEO0OXOMMBIC JJISI CTPOUTENIBCTBA IOJIbMEHOB TUTHTHI, CTPOUTETH HAXOIHAIIN
TOTOBBIMHU M M OCTaBaJIOCh UX TOJBKO JTOCTAaBUTh HA MECTO CTPOUKH H
o0paboTtaTh "o mecty".

Ha camom paerne cpenn miacToB Mepressi BCTPEYArOTCS TUTACTHI TeCYaHUKa
noaxoasmel TomuHbl. Ho, BO-IepBbIX, MJIACTHI MOAXOISAIINX Pa3MEepOB
(mpuMepHO 2 X 3 MeTpa) BCTpeUaroTcs KpaiiHe peako. Bo-BTOPBIX, BCTAeT HE
MEHEee CIIOKHAs YeM KOJIKa KaMHs, TIpobiieMa TPaHCIIOPTUPOBKY KaMEHHBIX TTUT
10 TOpaM | YIIETbSM TPU TTOJTHOM OTCYTCTBUH JOPOT HA OOJBIIINE PACCTOSHUSI.
O06paboTKa ATUX ITUT TOJT HY>KHBIA pa3Mep M MOJrOHKa MEXTy OO0 OCTar0TCs
HEOOBSICHUMBI.

B nacrosiniee Bpemst Ha Tepputopun 3anagHoro Kaskaza onucano okoso 2300
N0JIbMEHOB. I10 OLleHKaM HEKOTOPBIX HCCIEN0BATENIEH Ha CAMOM JEJI€ UX MOIJIO
ob1Th IpuMepHO 30 000. B cpenHem Bec COCTaBHOIO JI0JIbMEHA (JI0JIbBMEH COCTOUT
u3 6 TINT - 4 OOKOBBIE, MATOYHBIM KAMEHb U IOKPOBHAS IINTa) cocTaBisieT 15-30
TOHH. XOTA €CTh JOJbMEHBI, Y KOTOPBIX TOJBKO OJIHA TOKPOBHAS IIJIUTA BECUT
nopska 20 TouH. KoandecTBo 10OBITOr0 nNecuaHnka, He0OX0IMMOTO ISt
CTPOUTENBCTBA OJHOTO JOJBMEHA, C YYE€TOM IIPOU3BOJICTBEHHBIX U TPAHCIIOPTHBIX
OTXOJIOB, JIOJKHO COCTaBIAThH TpuMepHo 40-60 TonH. CienoBaTesnbHO, HA
TeppuTopuu 3anagHoro KaBkasa q0KHBI ObITh CTOJ e IPEBHUE, KaK
JOJIBMEHBI, KAMEHOJIOMHHA CyMMapHoU npounsBoauTensHocTeio 1 200 000 - 1 800
000 toHH. [Toncuetsl rpyObie. Ho 3TO 1ienas orpacib B 310Xy paHHEW OpOH3BI U
HU KaKUX CII€J0B TAKOTO IPOU3BOJICTBA.

Bomnpoc, oTkya ApeBHUE CTPOUTENN MOTJIA OpaTh OTPOMHBIE KAMEHHBIE OJIOKH,
ocrtaercsi 6e3 oTBeTa



BOIIPOC 2. KAK TPAHCIIOPTUPOBAJIN MHOI'OTOHHBIE BJIOKHN
K MECTY BO3BEAEHUSA JOJbBMEHA ITPAU ITOJIHOM OTCYTCTBUU
JOPOI' BI'OPHOH MECTHOCTHU?

[lepen cTpouTtensiMu JOJIBMEHOB CTOSJIA CIOXKHAS U JAJIEKO HE TPUBUAIIbHAS
TpaHcnopTHas npoodiema. Kak 10cTaBUTh MHOTOTOHHBIE KAMEHHBIE OJIOKU K MECTY
CTPOUTENBCTBA JOJIbMEHA B TOPHBIX YCIOBUSAX IIPU MOJHOM OTCYTCTBUH 10POT?
B.M.MapkoBuH npesmnonaraeT, 4To 3To 06110 Tak: "...Ho BOT minThHl B
HeoOpaboTaHHOM BUE BbIpyOseHbl. X Hamo noctaButh Ha MecTo. M ¢ momoiiibio
KaTKOB (paBHOU (POPMBI OpEBEH), BEPEBOK, YEIIOBEUCCKON M OBIUbEH CHUIIBI TAITUIN
MaTepHall K 00JIF000BaHHOMY YTOJIKY, i€ OyAeT BO3ABUTHYT J0JbMeH. Criocoo
oueHb apeBHUi" (MapkoBuH, 1985, c. 61.)

[Tpu Bcelt mpocTOTE OMKUCAHHOTO CIIOco0a OH HE TaK MPOCT. [ TpaHCTOPTUPOBKHU
MHOTOTOHHOT'O KaMEHHOI'0 0JI0OKa Hy»Ha Jopora. Jlopora kak HHXEHEpHOE
COOpY’KEHHE, CO3/1a01ee B TOPHOM peibede MIOCKOCTb, IO KOTOPOI BO3MOYKHO
nepeMeleHe KpyTHOrabapuTHbIX, MHOTOTOHHBIX OJIOKOB 0€3 yrpo3bl 00KOBOTO
COCKaJIb3bIBaHUs U 0€3 Ype3MEpHO KPYTOro yriia nojrbema.

JoneMennl Ha rope Hakcuc pacnososxensl Ha BeicoTe ipumepHo 340m (doro.
10). Ho BcTpeuarorcst nonbMeHsbl U Ha BeicoTe Ha 900 M. I'opHas gopora B
WHXEHEPHOM U TEXHUYECKOM IUIaHE TOPa3/10 TPYAHEE PABHUHHOM.

[Ipu npoxkagke ropHOl JOPOTH HYKHO BIPBI3aThCS B CKAJIBHBIN CKIIOH TOPBI U
(dbopMHUpPOBATH 3HAUUTEIBHYIO HACKIINb, B IIESX OPTaHU30BBIBATH COPOCHI BOIBI
1oJ 10poroi (MOCTHI), IPU KPYTOM MOABEME JOPOTra UAET CEPIAHTUHOM.



Ha ¢oto ropa Hakcuc. Bricora neBoit Bepmmnsl (1. Hakenc) 398,1 M. BeicoTa
npaBoil BepuuHsl (T. Jonbmen) 386,2 M. Mexly BepIIMHaMH Ha BBICOTE
npuMepHo 340 M pacnoyIOKeHbI JBa JoJbMeHa. s mogbeMa Ha TaKyro BBICOTY
MHOTOTOHHBIX IUIUT HYXKHO OBIJIO OBl TOCTPOUTH B CKAJIbHOM I'PYHTE IJIMHHYIO
JOPOTY UAYILYHO CEPIIAHTHHOM BJIOJIb CKJIOHA.

MapxkoBuH B cBoel knure “McnyH. 3ameTku o oapMeHax 3anaaHoro Kaskaza”
numieT: “MoKHO Ha3BaTh TOJIBKO OJWH MyHKT ayJl YJIsH, KyJa sl HOCTPOUKHU
JI0JIbMEHA KaMEHHbBIC IUTUTHI BE3JIM M3jalicka, He MeHee ueM 3a 40-50 kM ot
CKAJIBHBIX BBIX010B. OOBIYHO MecTa JOOBIYM CTPOUTEIILHOTO MaTeprala
HaXxoJsTcs Mo0an30cTH camoe Ooabiee B 10-15km.”.

B3rsinuTe Ha rOpHYIO JIECOBO3HYIO fopory. [Ipu ee ctpouTenscTBe IpUILIOCH
BBIHUMATh MPUMEPHO 1,5 KyOoMeTpa CKaJIbHOTO TPYHTa Ha KaXKIbIi METP TOPOTH.
T.€. IpU cOo3JaHuu | KM Takoil noporu HyxHO niepemecTuTs 1500 kyOoB rpyHTa.
10 xm goporu 15 000 kybomeTpoB rpyHTa. CTPOUTEIHCTBO MHOTOUHCIICHHBIX B
ropax BOJI0OCOpOCOB, MOCTOB 3TO elle OoJiee CllokKHas 3aja4a. A Bellb €1le HYKHO
BBIpYOUTH U BeIKOpUEBaTh Jiec. Co3/1aHne JOPOrH B ropax ropaszio 0osee cioxHast
3a/1a4a 4eM CaMO CTPOUTEIBCTBO JOJIBMEHOB.

Ha ¢oTo momaap nmosxy4eHHOro TpeyrojibHUKa COCTaBIseT mpuMepHo 1,5 m2.
3HauuT /I MPOKJIAAKK | MeTpa ropHOI 10pOoru Hy>KHO u3BJeyb 1,5 kybomerpa
rpyHTa. 3a4acTyIO MPOCTO CKAJIBI.

KpomMme Toro, moBepxXHOCTh JOPOTHU JOJKHA ObITH JOCTATOYHO MIPOYHAS U pOBHas,
YyTOOBI 110 HEW CMOTJIM KaTUThCS KaTKU (quaMmetrp mpuMepHo 20 cM), Ha KOTOpbIE
YIJI0XKEHBl MHOTOTOHHBIE OJI0KHU. [IpocTo 3eMIIsiHas WU TIIMHUCTAs TOBEPXHOCTh
He nonoiaet. Katku-6peBHa Oy yT MpOCTO BIABIMBATHCS B TPYHT MHOTOTOHHBIMU
OJI0KaMH.

K npumepy, B npeBHemM Erunte u ['penyin npu TpaHCHOPTUPOBKE KAMEHHBIX
0JIOKOB TaKMM CIIOCOOOM MOCTHJIM JIOPOTY KaAMEHHBIMU TUIUTaMU. B okpykeHun
OOJBIITMHCTBA JOTBMEHOB HET CJIEIOB JOPOT, U OHH CTOST B OUYCHD



TPYJAHOAOCTYIHBIX MecTax. Kak e Torja 10cTaBisiiii MHOTOTOHHBIE TUIMTHI 32
NECATKU KWIOMETPOB?

BOIIPOC 3. KAK OBPABATBIBAJIN KAMEHHBIE BJIOKHW, KAKUMH
NHCTPYMEHTAMM?

OO1enpUHATO, YTO KAMEHHBIE OJIOKU BBIPYOalOTCs M3 KAMEHHOI'O MACCHBA. 3aTeM
UM TIpenaerca Heooxoaumas (hopma, UMeroIIas ONpeeICHHbIE TPOIOPLIUH U
pa3Mepsl, OllpeesieMble Pa3MEPOM BCETO J0JIbMEHA B LIEJIOM U pa3MepaMu
COIIPUKACAIOLINXCSA IUIUT B YaCTHOCTH (OOKOBast JINTA, TOKPOBHASL, OPTAJIbHAS,
3anHss). [loyemy ke Ha HapyKHBIX IOBEPXHOCTSIX KAMEHHBIX OJIOKOB M UX TOPILax
HE BHJIHO CJIEJIOB KOJIKH KaMHS M €ro 00paboTku?

B xnure Mapkosuna “Jlonpmenst 3anagHoro KaBkaza” mpuseneHa ¢potorpadust
KaMEHHOM TJTUTHI MMOATOTOBICHHOM /Uil packanbiBanus (dhoto 1.). Ha pororpadun
XOpOILIO BUJHO, YTO OTBEPCTHUS HE IPOCBEPIIEHBI (HE KpyTiibie). MapKOBUH
MpearnoiaraeT, YTo UX BhIIAIOIUBAIA OPOH30BBIMU WJIU 1K€ KAMEHHBIMHU
uHcTpyMeHTamu. Pazmepsl 3apyook MapkoBuH aaet takue 9-10 cM qinnHa, 2-3
CM mupuHa u 6-7 cMm rayouna (dpoto 2.). Jlanee MapkoBUH NPUBOIUT OMUCAHUS U
3apUCOBKY HECKOJBKHX TaKMX KJIMHOBUIHBIX Opyauil HailieHHbIX uM. [llupuna
JIe3BHsI HHCTPYMEHTa IPUMEPHO 5 cM, ToumuHa 1,5 -2 cm.(doTo 3).



@OTO ¥ PUCYHKH U3 KHUTM MapKkoBUHA (CM. TEKCT).
1. [Inuta nonsMeHa ¢ 3apyOkamu, cT. JlaxoBckasi.
2. PucyHoKk muThI ¢ 3apyOkaMu B MaciiTaoe.

3. KameHHEBIE KIIMHOBHUAHBIC OPpYyAUsA KOTOPBIMU, IIPCAIIOJIO0KUTCIIBHO, 3TU 3apy61<1/1
JACIaJIn.

Pa3mepsl 3apyO0K 1 MHCTpyMeHTa OJIM3KHU, HO BBIOJIOUTH 3apyOKu TITyOUHON 6-7
CM B KAMHE TaKUM MHCTPYMEHTOM HE BO3MOXKHO. A BOT HAKOJIOTh WJIM HAJIaBUTh
Takue “3apyOKH B MSTKOW IITMHE KAMEHHBIMU WM JIaXKe JICPEBIHHBIMHU
UHCTPYMEHTaMH MOKHO OBLITO OBI JIETKO.

Ho camoe nHTepecHoe, 4TO MOI0OHBIX CIIE0B KOJKH TUTHT OOJIbIIE HUTAC HE
BcTpeuaercs. [T, U3 KOTOPHIX CIIOKEHBI JOJIBMEHBI, HE HOCST CJIC/IOB
pacKabIBaHUS TOJTOOHBIM MeTOI0M. HapykHasi TOBEpXHOCTH TUIAT, TOPIIHI, YTIIBI
UMEIOT BUJ] PUPOIHOTO KAMHS WUJIH 3AIUTOTO O6eToHa (00 3TOM UyTh MO3XKE).

Ilomonok 6 yeumpanvHom dovmere Ha pexe JKans.



Bce nccnenoBarenu 101bMEHOB OTMEUAIOT TaKyH0 OCOOCHHOCTD: KAMEHHBIC
OJIOKH, U3 KOTOPBIX CIIOKEHBI JOJIBMEHBI, CHAPYKU HE 00paOb0TaHbl M HIMEIOT BU/T
IPUPOIHOTO, TUKOTO KaMHs. BHYTpeHHSSI TOBEPXHOCTh KaMEphl, HAPOTHB,
THIATEILHO 00padoTaHa, kKak u moptait. OcoOeHHO oOpaiaeT Ha ceOs TIaTeIbHas
TIOJICOHKA TUTUT JIPYT K Apyry. Ha BHyTpeHHEH OBEPXHOCTH KaMephl U IopTajia
4acTO MOXHO BHCTH CJeAbl 00PaOOTKH KaMHS B BUJIE 3aT€COB JIMOO ITPOCTO
TJIa/IKast IOBEPXHOCTb.

Bor kak stot nporiecc onucan y B.M1.MapkoBuHa "... B A€J10 NUIN KJIMHOBU/IHBIE
KaMeHHbIe U OpoH30BbIE OpyAus. OHU XOPOIIO 3aMl0JIMPOBAHBI U HAITOMUHAIOT
HOH Hamux pybankoB. Creapl X pabOTH 3aMETHBI Ha CTEHAX MHOTHUX
KOPBITOOOPa3HBIX TOJIBMEHOB. JIe3Bue y HUX UMeNo mupuny 3-4 cM. 3aBepiiainu
paboTy nuMdoBaIbHBIE KypPAHThI: KAMHH OKPYTJION ()OpMBI, C O0Jiee IUPOKOM
paboueit yacTbio (ocHOBaHHEM ). UMM TOBOAMIIN TUIUTHI O HYKHOM YUCTOTHI U
rimagu" (MapkoBuH, 1985, ¢c. 61.).

Ha BHyTpeHHHMX MOBEPXHOCTAX KaMephbl U CHAPYKHU TOPTajia, B HEKOTOPBIX
JOJIbMEHAX SIBCTBEHHO BUJIHBI CJie/Ibl 00paOOTKHU KaMHS B BUJIE 3aTE€COB,
CAEJIIaHHbIE HHCTPYMEHTOM C IIUPHUHOM Jie3BUs 3-4 cM.

" . il 1 g o e ' -
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Cneowt 3amecos Ha nopmanbHoU naume dolvmeHa (pexa Kawns)

Kak pa3 takux kak onucansl Beie y B.M. Mapkosuna. J[iinna 3ateca ot 4 no 10
CM. DTO HE CKOJIbI KAMH$, KaKue OBbIBAIOT OT 00pabOTKM KaMHSI METOJIOM
CKaJIbIBaHUs CKaprieJeM. boubliie 3To MoXoKe Ha ciie/ibl padoThl IINaTelNs 10 He
710 KOHIIA 3aCThIBIIEMY pacTBOpy. A onucanHbiii B.M.MapkoBUHBIM OpOH30BbIH
WHCTPYMEHTHI, KOTOpBIC "...HAIIOMUHAIOT HOXKHU HAIINX pyOaHKOB'", Takke OOJIbIIe
MOXO0’KU Ha IITMATEeNN YeM Ha 3youna. TakumMu TOHKUMU OpOH30BBIMU
MHCTPYMEHTAMH KOJIOTh KaMEHb HEBO3MOKHO.

Kak Buanm, naxke 3TOT €IMHCTBEHHBIN IPUMEDP HE JAaeT OTBETOB Ha Bompoc “Kak
oOpabaThIBalii KaMEHHBIE 0JIOKU, KaKUMH HHCTpyMeHTamu?”. KamenoTtecHbie
TE€XHOJIOTUU CTaJIH TOCTYIHBI JHOJSIM TOJBKO MPU AOCTUKEHUU UMU
OIPEJETICHHOr0 YPOBHS OpraHu3aluu oOLIecTBa - rocyaapcrsa. [lnemenem 3to



clienaTh He BO3MOKHO. TaKOBBI YCIIOBHSI TEXHOJIOTHYECKOTO TIpoLiecca 00paboTKH
KaMHSI.

BOITPOC 4. KAK JOBUBAJIMCh CBEPXTOUYHOM IO OHKH
MHOTI'OTOHHBIX BJIOKOB IO KPUBOJIMHEVMHBIM CTBIKAM?

®dponTanpHas ¥ 3aAHAS TUTA ITTUTOYHOTO JOJIbMEHA KakK OBl 3a)KaTa B
CHeIHabHBIX Ma3aX MEXIY OOKOBBIX IUIUT. Takue jke Ma3bl YCTPOEHBI B MATOYHOM
KaMHE ¥ Ha IMMOKPOBHOMU 1unTe. ConpsiKeHNE TOPLOBBIX MOBEPXHOCTEN TIIUT U
11a30B UI€aJIbHOE U BOBCE HE MPsIMOIUHEITHOE. OCOOEHHO CTENEHb CONPSKEHUS
[OpakaeT B XOPOLIO COXPaHUBIINXCS COCTABHBIX A0JIbMEHAX (HAPUMED JOJIbMEH
Ha rope Hakcuc u Ha pexe Kand non I'enenmxukom (cM. ¢poto). [IpeacraBute, 4ro
MHOTOTOHHbBIE OJIOKH IOCTOSTHHO MOJHUMAJIH U OITaYMBaJId HEBO3MOXKHO, T.K.
IpU 3TOM NIPOUCXOANIIO ObI HEN30€KHOE CMelIeHHE 0JI0KOB OTHOCUTENBHO APYT
JpyTa, ¥ JIMHUS COMPSKEHHSI HE MOTJIa Obl MPUHSATH CTOJIb UACAIBHYIO (hOpMY.

3aousa u 6okosvle cmeHKU cOCmagHo20 doabmena Ha eope Hoakcuc. boxosvle O10ku umerom I -
00pasnyto popmy u nepexoosam c 60K08vIX cmeH Ha 3a0HI00. Ha 3adueti cmenku 6aoxu
CMBIKYIOMCSL NO KPUBOTUHEUHbIM TuHUAM. TIokpoeHas nauma 6e3 3a30po6 npumvikaem K 010Kam
CMmeH.



Lonvmen na pexe 2Kans. Conpasicenue naumul Kpoludu ¢ nopmanvuou naumou. Ilnuma
oykeanvHo npunennena. [lloeé monvko y2aovieaemcsi.

[Tpumepom ToMy, 94TO COTIPsIKEHUE OJIOKOB C TAKOH TOYHOCTBIO JIEJI0 CIOKHOE H
3a4aCTyI0 HEBBIIIOJIHUMOE, MOXKET CITY>KUTh MOMBITKA IEPEBE3TU OTIIMYHO
COXpPaHUBIIMKCS AOJIBMEH B DIIEpH, ONMMCaHHas B KHUTE "[laMsTHUKN
nepBoOBITHOTO UckyccTBa" A. @opmosora. "B 1960 roay pemieHo ObUIO TepeBe3TH
U3 Diiepu Kako-HuOyAb 1obMeH B CyxyMmu - BO 1BOp AOGXa3CKOro Myses.
Bri6Gpanu caMblii MaNieHbKUN W TIOJIBEJIA K HEMY MTOAbEMHBIN KpaH. Kak HU
3aKpEIUIsIv METIU CTaJbHOIO TPOCA K MOKPOBHOM TUIMTE, OHA HE JIBUTANIACH C
MecTa. Bei3Basin BTOpoit kpaH. J[Ba KpaHa CHSIJIM MHOTOTOHHBIA MOHOJIUT, HO
MOJHSATH €r0 Ha TPY30BUK OKa3aJloCh UM HE 1O cujiaM. POBHO roj Kphliiiia Diepu,
noxujanack, korga B Cyxymu npuOyner Mexanusm nomoinnee. B 1961 roay ¢
MTOMOIIIBIO TOT0 MEXaHU3Ma BCE KaMHU MOTPY3UIN Ha aBTOMalluHbl. Ho riiaBHOE
ObLIIO BepeIn: cOOpaTh JOMHUK 3aHOBO. PEKOHCTPYKIUS OCYIIIECTBIICHA JIUIIb
4acTUYHO. KpBIIlly OIMyCTHIIN Ha YEThIPE CTEHBI, HO Pa3BEPHYTh €€ TaK, YTOOBI UX
Kpas BOIIUIM B MMa3bl HA BHYTPEHHEW MOBEPXHOCTH KPOBJIH, HC cMOTriu. B
JPEBHOCTH IJIUTHI OBLIM MPUTHAHBI APYT K APYTY HACTOJIBKO, YTO KIIMHOK HOXKa
MEX Ty HUMHU He Tipojie3al. Temeps TyT ocTajicst O0bIoi 3a30p".

He BnonHe yauyHoM 0OKa3anach U MONBITKA PEKOHCTPYKLIUU KPYIJIOTrO JOJIbMEHA
Ha peke JKans. HecMoTpst Ha HEOTHOKPATHBIE MOMBITKA APXEO0JIOrOB COCTABUTD
rOTOBbIE OJIOKM Pa3BaJIECHHOTO COCTABHOIO JI0JbMEHA TaK U HE YBEHYAJIUCH
ycnexoM. Mexay 06JI0kaMH OCTaluCh 3a30pbl B HECKOJIBOK CAHTUMETPOB.



Jonvmen 2007 2o0a. Pation I'enenoxcuxa. Kpynno npeocmasnen eepxuutl npagulil yeo.
NOPMANbHOU NAUMbBL, NOKPOBHAsl niuma u boxoeas. Ha gpomoepaguu suono xax ne cosnadaem
naz 8 NOKPOSHOLL niume ¢ mopyom OOK08ot u nopmanbHou naumol. M maxue necosnadenusi no
8cem CIMbIKAM.

A BoT coBceM cBexuil npumep. B 2007 roay B ['enenmxuke, B pa3BieKaTeIbHOM
[apKe Ha BEpIIMHE XpeOTa JUIsl IPUBJICUEHUS TYPUCTOB PELINIIN COOPYIUTh
JOJIbMEH. BBIIN B3SITHI HECKOJIBKO IUIMT OT PEAJIbHBIX HO JABHO Pa3pyIICHHBIX
noJibMeHOB. [IpuBe3nu HegocTaroUIMe IUTHI MITOYHOTO U TOKPOBHOTO KaMHS.
IIPUTIIACWIIM ONIBITHOTO apxeoiiora u3 HoBopoccuiicka A.B./Imutpuesa. B 2000
rojy Ioj €ro pyKoBOACTBOM MPOBOAMIACH PEKOHCTPYKIIMS TPYIIIIbI JOJIBMEHOB B
patione nocenka BacuibeBka nmoa HoBopoccuiickom. Ilnutel o6poOaTeiBaiuch U
HOJATOHSUIMCH CIIEMAINCTAMHU C UCIIOJIB30BAHUEM COBPEMEHHOTO CTPOUTEIBHOTO
ANEKTPOUHCTpYMEHTA. [Ipu morpy3ke, TpaHCIOPTUPOBE U COOPKE UCTIOTB30BAICS
MOABEMHBIN KPaH U MOIIHBIM IPY30BUK KOTOPBIN MO JIECOBO3HON AOPOIe MOHSLI
IUTUTHI Ha BeplunHy XpeoTa (6onee 700 m). ITo Bcem npaBuinam u ¢ codIt0ieHUEM
IPOIMOPLMI MPOU3BOAMIACH Pa3METKA U MOATOHKA IUIUT, Oy IyIIUX M1a30B U
IJIOCKOCTEN conpsikeHus. Ha mmnTtax BUAHBI clieibl TOATOHKHU NoA ma3bl. Ho He
CMOTPS Ha 3TO Y BHOBb ITIOCTPOEHHOT'O JOJIbMEHA HET Ja)K€ HAMEKa Ha TaKoe
COMNPSKEHUE IIIUT KaKO€ MbI BUJUM B JPEBHUX JOJIBMEHAX. 3a30Pbl MEXKIY
IUTUTAMH COCTABJISIOT 110 HECKOJIBKO CAHTUMETPOB.



Honvmen-2007

H320moenen noo pykosoocmeom apxeonoza uz Hosopoccuiicka A.B./[mumpuegvim
yemanosnen 8 I enenodoscuxe 6 "Cagapu-napxe”.

CpaBHuTe aHajOrHYHbIe PparMeHT JoiapMeHa Ha rope Hakcuc ($hoto).

ITnumounviii donemen na cope Hakcuc. Bospacm npumepno 3-4 moicsauu nem.

Ha ¢oto nmpencraBneHs! T€ %e KOHCTPYKTHUBHBIE SJIEMEHTHI - y3€J1 CONPSIKEHUS
MOKPOBHOM IIJTUTHI C TOPTAILHOM TUIMTHI M TIPABOW OOKOBOM. MOATOHKA MPOCTO
ujicaJbHA a BEJIb MPOIILIO He MeHee 3-4 ThIC JIET (MOXKET U OOJIBIIIE) C MOMEHTA
CTPOUTENIHCTBA 3TOTO JI0JIbMEHA.



Tnumounwiii donvmen nHa cope Haxcuc. Eeo 6o3pacm npeononosxcumenvio 3-4 moic 1em a
B03MONCHO 20pa300 boavute. Ha homoepaghuu npedcmasnen sepxuuii npaswlii Y201 NOPMmMaibHOU
nAUmMbL, NOKpoSHas nauma u 6oxosas. Ha pomoepaguu éuono kax udeanvro cognaoarom
HAUMDbL 8 3430p HENb35 CMAGUMb 0adiCe TUCT OYMAU.

Buemne “JlonbMeH-2007 BBITTISIAUT KMEHHO KaK TUMHYHBIN KaBKa3ckuit
nosibMeH. Ho TeXHOJIOrust ero U3roTOBJICHUSI COBEPIIEHHO UHas. DT JBa
J0JIbMEHA HE POJICTBEHHUKHU. BO3MOKHO TaK»Ke HU YTO HE CBA3BIBAECT MEK]Y
co0oii u npyrue nooabMenbl EBponbl, Muaun, Adpuku, M3panns, Kopen. A
MOKET HAIPOTUB, KTO-TO U3 HU3 “POJIHS .

Kakum oOpa3zom B Hayasie OpOH30BOr0 BeKa, B OTCYTCTBUU CIIECIIUATBHOMN
CTPOUTEIBLHON TEXHUKH (XOTS M OHA, KaK MBI BUJIUM Ha TIpUMepe DIIepU 1
['enenmKrKa, HE BCE pEIIaeT) CTPOUTEIHN TOOMBAIMCH CBEPXTOUYHOM IMOATOHKU
MHOTOTOHHBIX 0710K0B? Bompoc, Ha KOTOpHIi OTBETa HAa CETOHS Y YUYCHBIX U
CHEIUATNCTOB U3yYalOIINUX JOJIbMEHBI HET.

BOIIPOC 5. KAK U3I'OTABJIMBAJIM BBIITYKJIBIE (BAPEJIBE®HBIE)
3HAKH HA IVIMTAX HEKOTOPBIX TOJIBMEHOB?

L -F ..1.- S - T .'-tﬂ '\_—
Ha (¢poHTanbHBIX IMTaX HEKOTOPHIX JT0JBMEHOB HMEETCH OapeabeHbIit

pucyHok. /[ momydenust Takoro 6apenbeda, CTpOUTENSIM IPHIILIIOCH ObI



CTauMBAaTh CJION KaMHS CO BCEU MIIOCKOCTH PpOHTANBbHOM muThl. [Ipu aTOM cam
Oapenbed BBITOIHEH 04eHb TOUHO. [I0BEpXHOCTh KaMHS TJIaJKasi U HE COACPKUT
cienoB 00pabotku. [Ipu 3ToM B HUKHEHN YacTu (PPOHTAIBHOMN MIIIUTHI BUJIEH
dbparMeHT, KOTOPBIM SIBHO HOCHUT CJIeIbl 00pabOTKH. aHATOTUYHBIE TEM, YTO
nzo0paxeHnsl Ha ¢oTo http://dolmen.ucoz.ru/publ/1-1-0-8 .

OO6BeM paboThI 1O CO3/ITaHHUIO TAaKOTO Oapesibeda OrpoOMEH U TpeOyeT o0IagaHus
CJI0’KHOM TeXHOJIOruel o0paboTKKU KaMHs U ONPEIeICHHBIM TEXHUYECKUM
ocHarienueM. O0Jaganue Takol TeXHOJIOruel 00padoTKH KaMHS BO3MOXKHO TMPH
OTIPEICIICHHOM Pa3BUTHH MPOU3BOJCTBEHHBIX CHUJI U TTPOU3BOICTBEHHBIX
OTHOIIICHUI. A MbI IMEEM HadaJio OPOH30BOTO BEKa, POJIOIIJIEMEHHBIC OTHOIIICHUS,
yrciieHHOCTh miemenn 40-60 denosek. [1o pacueram coBerckoro apxeoJsiora B.I1.
[Tauynust oHMH TOJIBMEH JIOJKHBI CTPOUTH 10 150 denoBek B TeueHue ot 1 a0 2
net (ITauynus, 1961, c.61).

JlooxcnonopmanvHulil NOJIYMOHOIUMHBLL 00IbMeH 6 palioHe noceaka Kamennwiii kapvep



Tyancunukozo paiiona. M3 ckanel 661mo4unu 4 NOpmabHwle 8blCmyNnbl N0 OOKAM U 8bICYN 8
yenmpe umumupyrowuti npooxy. Oovemvl pabom npocmo KoioCcaibHble.

150 cunbHBIX MY>KUHH, CTICIIUATUCTOB B CTPOUTEIBCTBE AOPOT, TOOBIYM KaMHS B
KaMEHOJIOMHSIX, CTpOUTENEH-KaMeHOTECOB. CKOIBKO MYYUH U KEHIIUH JOJKHbI
OBLIIM 3aHUMATHCSI OXOTOM, CKOTOBOACTBOM, 00OPOHOM M MOIJIEpKAHUEM BCe
X035IUCTBEHHON MH(MPACTPYKTYpOl 17151 o0ecrieueHus: CTpOUTENIEH BCeM
HEO0OXOIUMBIM. DTO BO3MOXHO TOJIKO B 00IIIECTBE UMEIOIIEM TOCYIapPCTBEHHOE
YCTPOMCTBO.

MHorue uccieoBaTe’Ir YIOMHHAIOT OPOH30BbIC HHCTPYMEHTBI, KOTOPBIC
IIPENIONIOKUTEHHO UCTIOIB30BAIHCH TP 00paboTke kamHs (BopoHOB,
MapxkoBuH). Ho K0oJ10Th KaMeHb OPOH30BBIM HHCTPYMEHTOM, Jlaxe 1o Gopme
ckaprmens (3yOusto st KOJIKY KaMHs) a He HOoXKa pyOaHka, HeBO3MOKHO. bpoH3a
CJIMIIIKOM MSITKa JIJISt 9TOTO. A MCIIOIh30BaTh OPOH30BBIA MHCTPYMEHT JIJIS
CTaYMBaHUS KaMHS YdKOHOMHYECKH HEBBITOAHO. Bo-miepBhIX, OpoH3a ObliIa B TO
BpEMs pe/iKa M TIOBOJIBHO Jopora. Bo-BTOPBIX, C y4eTOM aOpa3uBHBIX CBOMCTB
NIeCYaHWKa HHCTPYMEHT JIOBOJILHO OBICTPO OBI CTUPAJICS, M HA BHITAUNBAHUE
OJTHOTO JTOJIbMEHA YXOJUJIO OBl AECATKH KWJIOTPAMMOB JIOPOTHX M PEAKUX IO TeM
BpeMeHaM OpOH30BBIX HHCTPYMEHTOB. Ha kaMeHHBIX 0JI0KaX J1I0JIbMEHOB, BHYTPHU
JOJIbBMEHOB, MEXY UJI€aTbHO MOJOTHAHHBIX IJTUT MbI ObI BUIEIN 3€JICHBIC CIIC/IBI
OKHuCJI0B Meau. Ho MBI UX HE BUANM.

HpI/I PAaCKOIIKax JOJIbMCHOB HC OBLIO HaﬁHeHO HH HHCTPYMCHTOB HHU TCXHUYCCKUX
HpHCHOCO6HeHHﬁ C IOMOIIBKO KOTOPHBIX BO3BOAUINCH 3TH MCTAJIUTHUYICCKHC
COOPYKCHUA. MEI He BHUAHM CJICIOB npej:[nonaraeMoﬁ TCXHOJIOTHH CTPOUTCIILCTBA
JOJIBMCHOB. MBI HE 3HaeM Kak APCBHUC JIIOAU CTPONIIN JOJIbMCHEI.

BOIIPOC. 6. KAK BO3HUKJIA ! ITOYEMY, CITYCTA IIOYTHU
IHOJITOPHBI TBICAYUA JIET, UCUE3JIA OTA 'PAHANO3HASA
KYJIBTYPA, OCTABUBIIAA HAM B HACJIEJJUE ThICAYH
JOJBbMEHOB HA OT'POMHOM TEPPUTOPUU 3AIIAJTHOI'O
KABKA3A?




Eme B Hayane XIX Beka y4yeHbIe BbICKA3bIBAIM MPEAIOI0KEHUS O TOM, YTO
Kagska3 (Uepkeccus) SBUJICS TON 4acCThIO MUPa, Uepe3 MOCPEICTBO KOTOPOH
nosibMeHbl U3 UHauu (2 OHM UMEIOTCS TaM), pacpOCTPAHUIIUCH IByMs BETBSIMU
o CpeauzemuoMopsbio U 1o CeepHoit EBpone. CyliiecTByeT runores3a, 4Tto
CTPOUTENH JIOJIbMEHOB MPUHAICKATN K €IUHOMY HapOly MOpEILIaBaTeliei.

Ha namr B3ruisig mo1o0HbIE MPEANOI0KEHUS YMO3PUTEIIbHBI U HE 0a3UPYIOTCS Ha
dakTax.YdeHsle, BRICKa3aBIIMe JaHHOE MPEAOIOKEHHE, 00BEUHSIIOT POJICTBOM
BCE METAJIUThl HE YUYUTHIBAs BaXKHbIC YaCTHOCTH. BCIIOMHUM, UTO mucal
npodeccop H.b. AHpruMOB Bo BCTynuTeabHOM ciioBe k kaure B.M. MapkoBuna

nmn

"TomeMensl 3anaanoro Kaskasza" "...IIoka 4To MbI JOJIKHBI OTPAaHHUYNBATHCS
TUIOTE3aMH, TaK KaK OECCIIOPHBIX JI0KA3aTEIbCTB B MOJIb3Y TOM WU HHON TEOPUH

0 IPOUCXOXKAECHUH TOJIbMEHOB Ha HAIlIEW TEPPUTOPUU HET'".

Pacnpoctpanenue 10I6MEHOB 3TO HE TOJIBKO PACIIPOCTPAHEHUE UICOTOTUN UITH
PEIUTHO3HON KOHUEMUIUU. DTO €lIe U PacHpOCTPaHEHUE TEXHOIOTUU
CTPOUTENIHCTBA JJOJIbMEHOB, T.€. IKCIIOPTUPOBATHCS TOKEH HHCTUTYT TOPHBIX
WHKEHEPOB, aPXUTEKTOPOB, KAMEHOTECOB, HHKEHEPOB-CTPOUTENEH, HOCUTEINEH
UJICOJIOTUH - CBALIEHHUKOB. JIJ1s1 9KCTIOpTa CTOJb CI0KHON MHPPACTPYKTYPhI
HE0OXO0IMM OIpeIeNIEHHbIN YPOBEHb OpraHU3alluK 00IIeCTBa - TOCYAapCTBO.

K tomy xe nonbmensl MHauu u nosnbMenbl EBponbl U 101bMeHbI AQPUKH COBCEM
VHBIE U UX HEJIb3s CPaBHUBATH ¢ JojibMeHaMu KaBkaza. Haie Bcero - 3To
METaJIUThI, PECTABIEHHBIE MEHI'MPAMH, KPOMJIEXaMH U MOrpedalibHbIMU
kamepaMu. I eTMHCTBEHHOE, YTO UX POJIHHUT - 3TO KOHCTPYKTUBHBIE 3JIEMEHTHI -
OTPOMHBIE KAMEHHBIE TJIBIOBI, YCTAHOBJICHHBIE ONPEIEICHHBIM (IPOJUKTOBAHHBIM
HEKHM puTyasioM) oopa3zom. KaBkazckue A0JbMEHBI - 3TO TOXKE OPTraHU30BAHHOE
HEKUM 00pa3oM pUTyajIbHOE IPOCTPAHCTBO, HO MPOCIEIUTh TEXHOIOTUUYECKHIM
TeHE3HUC MEXAY HUMH, CEBEpPHBIMU CEHIaMU, MEHTUpAaMHU U HHIUICKUMU
KYJIbTOBBIMH COOPY>KEHUSMU BCE-TAKH HEJb3s1. UeThlpe TUIa JOJIBMEHOB,
IPUBEJACHHBIX B HAYaAJIE CTAThU Pa3IN4HbI 10 KOHCTPYKTHBHOMY MCIIOJIHEHHIO, HO
UJEOJIOTUYECKOE UX POACTBO 04EBUAHO. [lopTan ¢ HU3KOPACIIONIOKEHHBIM JIa30M,
NOPTaJbHbIE BHICTYIIBI, HABHCAIOIIAs TOKPOBHAS IINTA U CBEPXTOYHAS IOJTOHKA
TUTHT.
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Jonvmen 6 nocenxe /[oicyeba. Boicoma n
COOpYHCceH 08OPUK U3 OZPOMHBIX KAMEHHbIX 010K08. MMeHHO Ha 2mom 0ol MeHe Haul0eHbl
eouHcmeeHHble neppo2iughbl U300paAACAIOWUE HCUBOMHBIX U YeTI08EKd.

3. Taiinep B cBoeit kuure "llepBoObITHAS KyJIbTypa' YTBEPKIAET, YTO
"...NOTPEOHOCTDH YEIOBEKA YBEIMUMUBATH CBOM 3HAHUS, 3aJI05KEHA B HEM OT
IPUPOABI U BEIPAIKAETCA B MOMBITKAX UCCIEI0BATh U UCTOJIKOBATh TO, YTO OH
BocnpuHuMaeT. Eciu 3HaHM He XBaTaeT, OH UCIOJIb3YET MPUBBIUHbBIE 00pa3bl U
CBSI3M JUIsl 0OBSICHEHUSI HEU3BECTHOTO. Vcrionb30BaHue Takke BEAETCS 110
oTpe/ieNIEHHBIM 3aKOHAaM, IIPUYEM 3TH 3aKOHbI OJJUHAKOBBI y JIFOIH 1100011 pacsl u
B 1000M MecTe. [103ToMy, y COBEpILIEHHO HE CBA3aHHBIX JPYT C APYTOM HAPOJIOB,
BO3HHUKAIOT OJIHU U T€ K€ MPECTaBICHUsA, KOTOpbIe 00JeKatTcs B hopmy
MOXO0KHUX PUTYaAJIOB U MU(DOB. DTO Aa€T MUY 711 BCEBO3MOXKHBIX IMapajuiesieH,
COBEPILEHHO HE CBA3aHHBIX C ICUCTBUTEIBHBIM PA3BUTHEM COOBITHIL .

Ho xaBka3ckue noIbMEHBI OTINYAIOTCS OT JOJIBMEHOB MHBIX MECTHOCTEN UMEHHO
CBEPXTOYHOU IMOJATOHKOM KAMEHHBIX IUIUT. T.€. OTIIMYUTEIBHON U XapaKTEPHOU
0COOEHHOCTBIO J0JbMEHOB 3anagHoro KaBkasza siBiiseTcsl HMEHHO TEXHOJIOTHSI UX
U3TOTOBJICHHUS.

TexHonorus ciaoxHasi, mpeaycMaTpUBaroIias HaJTuIue y CTpouTenen
OTpe/IeICHHBIX HAyYHbIX 3HAHUH, HHCTPYMEHTOB, MEXaHU3MOB JI0 CUX TOp HE
00OHapy>KEHHBIX MPU pacKomnkax . TexHonorus KkpaitHe HeoObIYHAS U HE MOXO0XKas
HU Ha 4YTO JIPYTOE.
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Cmenka 0sopukxa dovmena 6 noceinke [icyeoa. Ozpomuvle KameHHble OJIOKU COCMBIKOBAHBL HO
KPUBOJIUHEUHBIM ULBAM.

Emte 60s1ee HEMOHATHO, MOYEMY CTOJIb COBEPIIEHHAsI TEXHOJIOT S, CYIIECTBYIOLIAs
¥ pa3BUBAIOLIAsICs B TEUCHUH MOTYTOpa THICAY JIET, BAPYT OECCIeHO ucuesna, He
BOTUIOTHBIIKCH B OBITOBBIE M BOCHHBIE cTpoeHUs? [loueMy cTpouTenu 10IbMEHOB,
oOnazgas TexHoioruen oOpadOTKN KaMHs, TPAaKTUYECKH HE yKpallalld X, 3a
UCKJIIOUEHHEM BEChMa PE/IKO BCTPEUAOLINXCS 3UT3aroo0pa3HbIX Y30pOB U
TPEyroJIbHOTO OpPHAMEHTA J1a ellle OoJiee peAKuX neTporindos?

[Ipu uccnenoBanuu J0JIbMEHOB, OOJIbIIIE BCETO HAC MOPA3UIIO0 TAKOE
KOHCTPYKTHUBHO-HIEOJIOTHYECKOE MPOTUBOPEUNE, C OJJHOM CTOPOHBI cama
KOHCTPYKIIUS JOJbMEHA U €r0 ACTETUYECKask KOHIIETIIHS OYeHb HATOMUHAET
JI€TCKHUE MECOYHbIE WU TUIACTUIIMHOBBIE COOPY’KEHUS, HAUBHbBIE U
HE3aMBbICJIOBaThIE, CAMOJAOCTATOYHbIE CAMUM (PAaKTOM CBOEr0 BO3ZHUKHOBeHUs. C
JPYTOi CTOPOHBI MOPAXKAET TOT (PAKT, YTO MHOTOTOHHBIE IIJIUTHI, U3 KOTOPBIX
CJIO’KEHBI I0JIbMEHBI, MOJOTHAHBI APYT K APYTY C TAKOH YHUKAIbHON TOYHOCTBIO.
[Ipu cToab 10BeIUPHOI 0OPabOTKE CTHIKOB CaMU IIJIUThI, 0OCOOEHHO Hapy»HbIE
MOBEPXHOCTHU ¥ HECTHIKOBBIC TOPIbI 00paboTaHbl BeChbMa rpy0o0, a BepHee BooOIIe
HEe 00pa0OTaHBbI.

B T0 k€ BpeMsi Ha KOHCTPYKTUBHBIX 3JIEMEHTAX JOJIbMEHOB BCTPEYAIOTCSI BECbMa
VHTEPECHBIE TEXHOJIOTMYECKUE FJIEMEHThI, BOSHUKHOBEHUE KOTOPBIX HEJIb3s
00BSCHUTH MPOIIECCOM 00paOOTKU M MOATOHKU KamHsl. Hibke Mbl TpUBIUM
dboTorpaduu 4acTo BCTPEHAOMINXCSI KOHCTPYKTUBHBIX 3JIEMEHTOB JIOJIEMEHOB.

[ToxpoBHas IMTa 10JIbMEHA UMEET BUJ MPUPOJTHOTO KaMHs C (paKkTypoi
3aCTBIBIIETO PACTBOPA C NOKATHIMU IpaHAMU U yriiamu. Ha HukHEN rpanu
MOKPOBHOM TTUTHI YaCTO MOXKHO HAOJI01aTh YETKYIO TPaHUILY, 0OPa30BaHHYIO 110



IIPUHLAIY PACTEKaHUs INIACTUHYHON MACCHI 110 TBEPAON TOPU30HTAIBHON

MOBEPXHOCTHU. TOpEI] TUIUTH UMEET OKPYTIIYIO (POPMY M HE HOCHUT CJICIOB KOJIKH
uiu 00pabOTKHU KaMHSI.

(c3a0u) 6UOHO UemKYIO epaHuyy, 00PA308aHHYI0 NO NPUHYUNY PACMEKAHU NIACMUYHOU MACCbL
no meepooii 20pu30HmManbHolU nogepxnocmu. Topey naumol umeem oKpy2nyio QoOpmy u He HOCUM
c1e008 KOIKU Ul 00pabomKu KamHsl.

VY 6onbIInX MOKPOBHBIX IJTUT Ha OOKOBBIX IPAHAX MOYKHO, JOBOJBHO YacTo,
HaAOJI0aTh YETKYIO IUIOCKOCTh, UMEIOIIYI0 BRIPAXKEHHYIO IPaHUIly C TpaHuYaIlei
MJIOCKOCTHIO. BepXHsis MOBEPXHOCTH IJIUTHI (HE UMEIOIIas CiaeA0B 00pabOTKU)
3aKPYIJISIETCS M PE3KO MEPEX0IUT B OOKOBYIO MI0CcKocTh. Kak Oyniro Obl pacTBop
3aJIMBAJIU WM YKJIaJbIBAIN B ONATYOKy (Hampumep, 3eMJISHYIO).
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Bocvmuoonvmenve (nocenok Iwaoa). bokosas epanv NOKpOGHOU NAUMbI.

[Ipy BHUMATENTLHOM OCMOTpE IUIUT JA0JIbMEHA MOKHO YBHUIETh CaMbIe
pa3HooOpa3HbIe CieAbl IIACTHUEeCKUX nedopmaiuii U pactekanus pacrBopa. Ha



HUKHEHW 4acTu HOKpOBHOfI IJIUTHI B OOJIBIITMHCTBE JOJBbMCHOB BUIHBI CJICABI
HATCKOB (33 HCKIIOYCHHUEM TCX OOJIBMCHOB, I'IC ITOTOJIOK B KaMEpe CTCC&H) n
MoCaa04YHbIC BBICMKH B TOYHOCTH COOTBCTCTBYIOIUE I'PpaHsIM BEPXHUX TOPLIOB
IIJINT.

A ) LA .
Ha nudicneti wacmu nokpogHou niumel 8 O0IbUUHCTINGE 00TbMEHO8 BUOHbL Cl1edbl HAMeKo8s (3a
UCKTIFOUeHUeM mex 00JIbMeHO8, 20e NOMOJIOK 8 Kamepe Cmecan) U noCao0OyYHble 8bleMKU 6

moYHocmu coomeemcmeyiouue cpanim 6EPXHUX MOPYUOE NIUM. O5pamume BHUMAHUE HA
conpiuwerue O0KOBbIX NAUM U I’lOKpOGHOIZ.

BokoBbIe IUTHI INIUTOYHBIX 10IbMEHOB (92% BCceX 101bMEHOB MIUTOYHEIE)
UMEIOT Ha pa3pes3e XapaKTepHYIo JMH3000pa3Hyt0 (OpMY C BBITYKIOCTHIO
HapyXXy. BHyTpeHHSIsI TOBEPXHOCTh IUTUTHI a0COMIOTHO pOBHAs. TOPIIBI TUIHT,
KOTOPBIE JIOJHKHBI ObLTH OBl BEIPYOaTh, 00padaThIBATh U MOJATOHATH, UMEIOT BU/I
COBEPIIICHHO JUKOTO MPUPOTHOTO KaMHSI.



Gopmy ¢ 8bINYKIOCMBIO HAPYIHCY.

KauecTBO CTHIKOBKM MHOTOTOHHBIX KAMEHHBIX OJIOKOB B JIOJIbMEHAX MOPAXKAET
BooOpaxkeHue. OCOOEHHO HATIISIAHO 3TO BUAHO B KOHCTPYKIIUH COCTABHOTO
nonpMmeHa Ha rope Hakcuc. CThIKOBOUHBIE MIBBI MEXKAY OJIOKaMU KPUBOJIUHEIHBIE,
HO OJIOKM COMOCTaBJIEHbI a0COMIOTHO TOYHO. bokoBbie Oioku I'-00pa3Hbie, oHU
3aru0aroTCs U MEPEexXoaaT ¢ OOKOBBIX CTCH Ha 33 HIOI0 CTEHKY, U HUT/IC HET HU
MaJIEHIIIETO 3a30pa.

[Toxa3anHble OCOOCHHOCTHU HE SIBISIOTCS €IMHUYHBIMU apTedakTtamu. X MOKHO
HaOJII0JaTh HAa Ka)KJOM JJOJIbMEHE C Pa3HOM CTENEHBIO BBIPAXKEHHOCTH.

Bo3nukHOBEHHE MTOI0OHBIX KOHCTPYKTUBHO-TEXHOJIOTHYECKUX IJIEMEHTOB MOKHO
OBLIO OBI JIErKO OOBSICHUTD, IPEATIOJIONKHUB, YTO IJIEMEHTHI I0JIbMEHOB
W3TOTaBJIUBAIKMCH HE ITyTEM KOJIKM M OOTEChIBAaHUS KaMHs, a IyTeM
dbopMupoBaHUS UX W3 TUIACTUYHOM Macchl. Bompoc B CylecTBOBaHUH camMoOit
IJIACTHYHON MAacChl B II0OXY PaHHEH OpOH3HI.

Haiitu cBenieHrs 0 BO3MOKHOCTH CO3/IaHUS UCKYCCTBEHHOTO KaMHS B 3IIOXY
paHHel OpOH3BI HE YJIaT0Ch. A BOT TOMCK TaKOTO MIPUPOTHOTO SIBJICHUS OKA3aJICs
0oJee yCIEeNHbIM M KaK HaM Ka)KeTCsl TIO3BOJISIET MPETION0XKHUTh PEaTbHOCTh
CYIIECTBOBAHUS TAKOT'O T'€0JIOTMUECKOTO SIBJICHUS B MPOIILIOM



XOJIOJAHBIE N3BEPKEHUA

HCCJ’IGI[Y?I MECTa HpC,Z[HOHO)KI/ITeHBHOﬁ ,I[O6BI‘II/I IIECYaHuKa, MbI O6Hapy}KI/IBaJIH
MECTa BbIXOAa IICCYaHUKaA HECJIOUCTOM CTPYKTYPHI.

[Tpuuyanusbie pOpMBI IECUAHBIX TIBIO CO CelaMu IUIaCTUYeCKuX aedopManuii ,
XapaKTEePHBIX I U3BEPKEHHBIX NTOPOJI, B OTJIIMYHME OT OCAJOYHBIX C XOPOIIO
Pa3IMYUMON CIIOMCTOCTHIO, HATOJIKHYJIM HAC HA MBICIb O TOM, YTO BO3MOYKHO
KOIJ]a-TO DTOT IIECYAaHUK BBIJABIMBAIICS HA JHEBHYIO [IOBEPXHOCTh B XKUIKOM HIIU
IIJIJACTUYHOM BHJIE 110 QHAJIOTUM C IPA3EBBIMU ByJIKAHAMU TaMaHCKOIo
nosryoctposa. M juist Takoro npearosnoKeHus eCTb BCE OCHOBAHUA.

Ycnouem GopMHUPOBaHUS IPSI3EBBIX BYJIKAHOB SIBJISIOTCS MOIUIHBIE TOJIIN
JPEBHUX IUIACTUYHBIX TJIMH, TEKTOHUYECKHE PA3JIOMbI U TPEIUHBI B 3eMHON KOpe
C BBIJIEJICHUEM YTJIEBOJOPOIHBIX Ta30B, MPUBOSAIINX K 00pa30BaHUIO 30H
BBICOKOT'O JIABJICHUS, HATMYUE BOJIHBIX PACTBOPOB, PA3MSTYAIOIIUX TTIMHUCTHIC
HOPOBI.

[Tpodeccop, a. r.-m. H. B.H.Xomnom08B (I"'eonoruueckuit uactutytr PAH, Mocksa) B
cBoeil pabote "OU3NKO-XUMHUYECKasi HACIECTBEHHOCTD MPOIECCOB 0CaA0YHOTO
OpO1000pa30BaHMSI B CBETE€ COBPEMEHHBIX JaHHBIX', pacCMaTpUBast MPOLIECCHI
0CaI0YHOT0 MOPOI000pa30BaHUs, B KAUECTBE MPUMEpPa YIIOMUHAET U A30BO-



KyO6aHckuil 35M3HOHHBIN 0AaCCEHH., PaCION0KEHHBIA B MOJIO0 TEKTOHUYECKOM
BIIaJIMHE, U XapaKTEPU3YIOIUNUCS PE3KUM U JJIUTEIbHBIM HUCXOISAIINM
TEKTOHUYECKUM JIBU’KEHHUEM, B PE3yJIbTaTe KOTOPOro BO BIAJAMHE HAKAILIMBAETCS
CBEPXMOIIHbIE 0CaI0UHbIE TOMIIH, focTurarmue 10 kM u 6oee. [lecuano-
TJIMHUCTBIE TOJIIM B TAKUX PETMOHAX CAMU CTAHOBSTCA HCTOYHUKOM T'a30BOJHBIX
GAIOMI0B; B HUX TJIMHBI OOBIYHO YIIOIOOJISIOTCS IOPUCTOM pe3UHE, HACHIIIICHHOM
MOPCKOU BOJION ¥ pa3HOOOPa3HBIMH Ta30BBIMU COCTABJISIONIAMU.

B rIMHUCTBIX TOMNIIAX, MOTPY>KAIOLUIUXCSA HA TIyOUHBI 5-6 KM, U MOJBEPrarouxcs
BO3/ICIICTBHIO BBICOKHX TEMIIEpPATyp U JaBieHUl (Ha riryOuHe 4 KM, 1aBJIeHUE
MoxkeT nocturath P - 980 atm, T - 40 rp.-340 rp.C), npu 61aronpusITHBIX
YCIOBHSAX 3apOXKAAI0OTCS CIIOXKHBIE TA30BOJHBIE PACTBOPBI, B KOTOPBIX PACTBOPEHBI
XUMUYECKUE COETMHEHMS], HEPACTBOPUMBIE B OOBIUHBIX YCIOBHIX HAa 36MHOM
IOBEPXHOCTHU. VIMEHHO Takue ra30BOHbIE UIOH Il 00Pa3yOT 30HBI aHOMAJIBHO
BBICOKMX IUIACTOBBIX JABJICHUH B INIMHAX U MOPOJAX-KOJUIEKTOPaX, U UMEHHO OHH,
a He IIPOoCcTas BOAA, OTKUMAIOTCS U3 IVIMH B PA3JIOMBbI U IpyTUe TEKTOHUYECKUE
HapyILICHUA U yCTPEMIISIOTCS 110 HUM K 3¢MHOU ITOBEPXHOCTH B IIOPOBOE
IPOCTPAHCTBO MECYAHUKOB MIJIM KapOOHATHBIX MOPOJ.
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B.H.Xon0108B B cBoeit pabote "O mpupojie rps3eBbIX BYJIKaHOB' MUIIIET:

"OueBHUIHO, YTO KO IUIACT M€CKA BXOJIUT B 00J1aCTh Pa3yIUIOTHEHUS U
CBEPXBBICOKHMX MTOPOBBIX JIaBJICHUI, OH MPEBPALIAETCS B IUIBIBYH, IUIACTUYHOCTh
NeCYaHUKa U TJIMHBI BEIPABHUBAETCS, M OHU 00a 1ehOpMUPYIOTCS KaK BECbMa
IUTACTUYHBIE U CXOJIHbIE 00pa30BaHUsl.

Nuorna nepenai mopoBbIX JABJICHUN B TJIMHAX M MECYaHUKAX HACTOJBKO BEIIHUK,
YTO UX CONMPUKOCHOBEHUE MPUBOJIUT K 00JIe€ APKUM TUIpOpa3phiBaM; Mo
OTPOMHBIM JABJICHUEM PA3KUKEHHBIN [1IECOK HHBELUPYETCS B TPEILLIUHBI,
3aII0JIHAET UX U TIOCJE JEKOMIIPECCUU IEMEHTUPYETCSI KOMIIOHEHTAMU,
PacCTBOPEHHBIMU B ITYJIBIIE.



Nmenno tak GopMHUpYIOTCS MecyaHble JaKu, TOPU3OHTHI C BKIIOUCHHUSIMH,
JUAnUpoBbIe anlO(puU3bl U Ap. KOHCEKBEHTHBIE T€JIA, ONMCAHHBIE HAMU B Psjie
IpealecTBYOMUX padoT. OHU HEPEAKO aCCOLMUPYIOTCA UMEHHO C TPA3EBbIMU
BYJIKAHAMU U 3TO MPUBOAMUT K MBICIIH, UTO B OYar MoJI00HBIX 00pa30BaHU
MOMHUMO Pa3KUKEHHBIX (DIIIOMIaMHU TIIMH MOTYT BXOJUTh TaKKe Pa3KMKECHHbIC
MECKU-TUTBIBYHBI. X MposiBIeHUs 0COOEHHO THUIMYHBI JJI TPSI3E€BhIX BYJIKAHOB
Typkmenuwu, rie rps3e0peKunu 4acTo coAepkKar Tea MecCYaHuKOB CaMOi

npuayaauBoi popmaor."

N3BepxeHns nec4aHHO-TIIMHUCTON LIEMEHTUPYIOLIENCS] MACChl IPOUCXOMAT U B
Hanie BpeMs. HanpruMep B MpOBUHIMY TPSA3EBBIX BYJIKaHOB CEBEPO-BOCTOUYHEE
bos-Jlara (3anannas Typkmenus) (dhoto 29). MecTHOe HaceleHre 3aCThIBIINE
IIIBIOKI ecyaHuKa Ha3bIBaeT “‘CamaMu mmanTana’.

ITo ocobeHHOCTSIM CTpOeHUS HEKK BysikaHa KoOek Majo oTiimuaercs OT TaK
HA3BIBAEMBIX «IIAUTAaHCKUX CaZoB». OOBIYHO 3TO OKPYIJIBIE B TJIAHE YIACTKU
pasmepom 10 x 5 nnm 25 x 30 M, B ipeesiax KOTOPBIX CKOHIEHTPUPOBAHO
00JIbIIIOE KOJUYECTBO BEPTUKATIBLHBIX TPYO, CIIOKEHHBIX KapOOHATHBIM
necyaHukoM. B mimHy otnenpHbIe Tena gocturaiot 1.5-2.0 M, nuameTp ux
koaeonercs ot 1.0 10 25-30 cM; OHU YacTO CIMBAIOTCS MEXKIy co00i, 00paszys



COOPYKEHHE, TTOX0XKEE Ha MY3bIKATBHBIA OpPTraH, HO HEPEIKO 000COOIEHBI IPYT OT
JIpyTra U TOT/Ia CTAHOBSITCA MOJJOOHBI OCTAHIIAM CTBOJIOB JICPEBLEB B BHIPYOJIECHHOM
pouie. BricoTa Bcero Hekka gocTuraer 5-12 m .

Hekk rpsasesoro Bynkana Kapa-bypyH («HepHslil HOC»), IpeICTaBIsIeT cOO0M
KaMEHUCTBIN YCEYEHHBIN KOHYC C TTIOYTH OTBECHBIMU CTEHKAMHU; BBICOTA €T0
nocturaet 30-40 M, a tuameTp ocHoBaHus 20-30 M. D10 cT0I0000pa3HOE
MOJIHSTHE CIIOKEHO TJILIOAMH U 00JIOMKaMU CEPBIX M PhIKEBATO-CEPBIX
MECYaHUKOB U BKIIIOUCHUSIMU ()PAarMEeHTOB MeCYaHbIX KapOOHATHBIX TPyO. Mx
pa3mepsl kosebatores ot 0.5 1o 3 M, B monepeunuke. Bes Mmacca 06;10MKOB
CIIEMEHTHPOBaHA TTIMHUCTON U aJIeBPUTO-TIECUAHOM TPs3eOpeKIneH.

[TonoOHbIe U3BEPKEHUS IECYAHO-TJIMHUCTON IIEMEHTUPYIOIICHCS Maccoi
IPOUCXOIUITU PaHEe, HECKOJBKO THICSIYb JIeT ToMy Ha3zan Ha Kaskaze. Cienpl
MOT00HBIX U3BEP)KEHUIMBCTEUarOTCs Ha KaBkase B Buae 6ec(hOpMEHHBIX TIIBIO
MecYaHuKa BO MHOTHX MECTaX.

Hanpumep ckanbHblil MaccuB Cepple MoHacTeipu. PacionoxeH B pailoHe mmocenka
HoBocanoBslii Ha ceBepHOM cKiloHE r1aBHOro KaBkasckoro xpedta. Maccus
MPOTSAHYJICS Ha 3,5 KM IIPU BBICOTE 3TOW IECUAHHOU CTEHBI 10 50 METPOB.
MakcuMaiibHasi IUPUHA 3TOW CTEHBI OKOJIO 8 METPOB. /[aHHAs CKkalbHAs CTEHa
HaXOAMUTCS Ha CKJIOHE XpeOTa CI0XKEHHOIO U3 CJI0EB MEPres U MecyaHuKa
tonmuHou 15-30 cMm. HanpaBienue cioeB Meprensi He COBIAIAeT ¢
PacoJIOKEHUEM U HAIIPABJIEHUEM IIPOCTUPAHMS CKaJIbHOro MaccuBa Cepble
MonacTtsipu.



BeposTHO, 10 COBpeMEHHOMY XOAY CKajabHOro MaccuBa Cepbsie MOHACThIpU
MHOTO ThICSY JIET Ha3aJ npousouien pasiaom. 1o paznomy u3 riryOuHbI Ha
IIOBEPXHOCTh NOJHSIACH ITECYAHO-TIIMHUCTAs Macca, KOTOpasi CHIEMEHTHPOBAJIAChH
B necyaHblid MaccuB. CO BpeMEHEM BMENIAI0NIas MOpoJia pa3pylImiiach u
9pO3UpPOBaja U CTEHA BBICTYIIWJIA HA IOBEPXHOCTh. TaKO€ reosornyecKoe
oOpa3zoBaHMe Ha3bIBaeTCs MecyaHas Janka.



Apxeonorom Konapskoseim H.B. Bmecte ¢ otnom KonapsikoBeim B.M. B 1995 r.
OBLIO MPOU3BEICHO UHTEPECHOE HccienoBanre. Mia oTBeT Ha Bompoc "...1moyemMy
oT nocenka Jlaromeic 10 abxa3ckoil peku Xairyrnce J0JIbMEHOB B IPUOPEKHON
YacTH HET, XOTSA CTPOUTENILHOIO MaTepHuaa BIojHe A0cTaTouHo". My Obuin
HaHECEHbI U3BECTHBIE JOJIbMEHBI HAa TONMOTpapUUECKyt0 OCHOBY MacIlTad
1:100000. Ha 3Ty *e KapTy nepeHecan HHPOPMAIIMIO C HEOTEKTOHUYECKOW KapThI
coctaBiienHoi B CKTI'Y B 1976 r. u reonoruueckoit kaptel CCCP, a uMeHHO,
re0JOrHuecKre HapylIeHHs], IPeICTaBJICHHbIC HaIBUTAMU, CIBUTaMH, COpocaMu U
T.4. C yIuBIeHuEeM OHU OOHAPY>KUJIHU, YTO BCE J0JIbMEHbI OTKAPTUPOBAHHBIE UM U
TemebiM M.K. cTosT Ha TMHUIX PPOHTANBHBIX YacTeW KPYIHBIX HAJBUTOB U

onepsromux kK HUM pa3pbeiBoB (Konapskos H.B. "Taitael CouMHCKHUX 0JIbMEHOB"
2002 r.).

[Tonmy4yeHHy10 3aBUCUMOCTb PACIOI0KEHHUS 10IBMEHOB OTHOCUTEIBHO
re0JIOTHYECKHUX pa3pbiBaB KOHIPSKOBBI MOMBITAIUCH OOBSICHUTH CJICAYIOIIUM
oOpazoM: "IpUypOUYEHHOCTH JOJIBMEHOB U APYTHX CBATHIUIL K HAJBUTOBBIM
30HaM YJUBIISIET U OHA MOXKET UMETh JBE IPUUYUHBL; - UMEHHO BJIOJIb 3TUX 30H
Yalie BCEr0 BCTPEUAIOTCS JKEIIC3HBIC PY/IbI, B TOM YHUCIE CPEpOCUICPHTHI,
OKHCJIEHHBIE JI0 TUMOHHUTOB; - BIIMSIHUE MOTYT UMETh IPOBOASIINAE 30HBI
HAJIBUTOB, KaK KaHAJIBI JJI1 CTUMYJISILIUM TBOPYECKOTO MOTEHIHAA. ",

Hawm Bce Taku kaxercs, 4To «... TPOBOJSIINE 30HbI HAIBUTOB, KAK KaHAJIbI JIJIS
CTUMYJISIIUA TBOPYECKOTO MOTEHIIMANA.» TyT HE NpuueM. Hanmnune reosiornyeckux
Pa3JIOMOB CO3/4aBajiy yCJIOBUSA IS BBIXOJIa MECYAHO-TIIMHUCTOMN
neMmeHtupytomeiics Mmaccol (III'LIM) Ha nmoBepxHOCTh. UMEHHO B 3TUX MeCTax, Ha
MOBEPXHOCTH 00Pa30BhIBAIIMCH CKAJbHBIE BBIXOAbI TlecyaHuka (ypouwiie Cepbie
MonacTteipu B paiioHe nocenka HoBocanossii, [ eneHmKUKCKOro paioHa,



ypouuiie HoBsie Monactoipu B paiione nocenka HoBwiii AGuMHCKOTO paiiona,
paiion nocenka [lmana, [llancyrckoi, Ha peke ['oquk nocenok Boiakonka u ap.).

BelsiBieHa ele ojHa MHTEPECHAs 3aKOHOMEPHOCTh. Bo3ie Kakoro 1oJIbMeHa Win
UX CKOIUIEHHUS, 00513aTEIBHO PACIOJIaraloTCs BBIXO/IbI IECUAHBIX OeCPOPMEHHBIX
ri1b10. ['oBOps «OecOpMEHBIX» Mbl HMEEM B BUJLy HE UMEIOIIUX CIOUCTYIO
CTPYKTYPY XapaKTepHYIO JJIsl 0caJOuHbIX opoJ. Ho HocAmux cienpl
IUTACTUYECKUX JepopMaruil.

['pyHT BO3J1€ 10OJIBMEHOB M CAMOE TJIABHOE BO3JIE MTECYAHHBIX TJIBIO BCEria
necyaHo-rIMHUCTHIN. [lecuannbie TIIbI0bI, 00pa30BaHHbBIE U3 NTECYAHHO-TITMHUCTON
ueMmeHtupyromieiics Mmaccsl (III'LIM) 1 necuaHo-TIIMHUCTBINA TPYHT BOKPYT
T€HETUYECKH CBA3AHBI APYT C APYTOM. ITO TE€ K€ CIIECIIbI “XOJOAHBIX" U3BEPKEHUM
TOJIBKO C Pa3IMYHBIM XUMHUYECKUM COCTABOM IIEMEHTA.

DTH necyaHble TILIOBI Yallle BCET0 PaclojiaraloTcsl HEIMOCPEACTBEHHO BO3JIE
nonbMeHoB. Hanpumep Ha peke XKana, palion Kamennoro kapsepa (Tyancunckuit
paiinH), noapMenbl ocenka [lmana, Ha pexe I'ognuk, nocenok HoBwiid, moc.
BacunbeBka, moc. DpuBaHCKU U T.1., T.J1. ITO cBoeoOpa3HbIil 3akoH. Bo3ne
JI0JIbMEHA JIOJKEH OBITh BBIXOJ TIbIOOBBINM (HECIOMCTOr0) MEeCUaHMKaA.

Honbmen Bozie nocenka [llancyrckuit cTouT Ha XpeOTe, HO HEAAIEKO OT HETO
oykBanbHO B 300 MeTpax pacrosnaraercsi CKaJlbHbIN ocTaHel] (mecuaHuk) Yeptos
najel u gajaee CKajibHas Tpsjia Ha3zbiBaemblst ypouuiie [1lambana. UmenHo tam, B
ypouutie [llambana HaxonuTcs HeJOCTPOEHHBIE (TPH) TOJIBMEHBI B CKAJIE.

Jlonbmensl Ha Tope Hakcuc ctosT Ha XpeOTe U Bpojie Obl B OKPYre HET KaMEHBIX
rb10. Ho ¢ ceBepHOit cToponbl Topbl Hakcuc pacmosnioxe Tak HazbiBaeMblid «[lapk
KaMHE» COCTOAIIMN KaK pa3 U3 TOro caMoro 6ec)opMEeHHOI0 MecyaHuKa.

KAK CTPOUJIA JOJIBMEHBI HJIX OTBETBI HA BOITPOCHI
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[Ipy n3y4yeHnH TEXHOJIOTHH CTPOUTEIBCTBA JOJBMEHOB, MECTA PACITOIOKEHUS
JOJIbMEHHBIX TPy U OCOOCHHOCTHU BBIXOJOB IECYHAHUKOB, Y HAC C(hOPMHUPOBATIACH
UHasi, OTJINYHAas OT OOIIETIPUHATON TEOPUS CTPOUTEIBCTBA 10JIbMEHOB.



[Ipennaraemast TeOpus JaeT BIIOJHE JOTUYHBIE OTBETHI HA BCE MPOTUBOPEYUS
KaMEHOJIOMHOM TOYKH 3PEHHUS.

JlonbMeHBbI (OTAeIbHbIE KOHCTPYKTUBHBIE JIEMEHTBI) OTIMBAJIUCH WIH JICTUIIUChH
U3 MecyaHo-rIIMHUCTON neMentupytouieil macesl (III'LIM), kotopas
BbIJIABJIMBAIACH U3 HEAP HA MOBEPXHOCTh HEMOCPEICTBEHHO HA MECTaxX
re0J0rM4eCKHUX pa3pbIBOB (HAJBUIOB).

1. C 3TOi TOUKM 3pEHUS CTPOUTEISIM JI0JIbMEHOB HE HY>KHO ObLIO JOOBIBATH B
KaMEHOJIOMHSIX OTPOMHBIE, MHOTOTOHHBIE OJIOKHM necyaHuka. PaspadoTka
necyaHuKa B Kapbepax M ero oopadboTka 0e3 >KeJe3HbIX HHCTPYMEHTOB
HEBO3MOXHBI. CTPOUTEIHCTBO BEJIOCH B HETIOCPEACTBEHHOM OJIM30CTH OT
BO3HUKAIOLIMX Pa3pbIBOB U MECT BbIJICJICHUS HA MOBEpXHOCTH [II'T[M.

2. III'IM nepeHoCUIA OT MECTA BBIICJICHUS HEMOCPEICTBEHHO HAa MECTO
CTPOUTEIBCTBA JOJIBMEHA B ITPOCTHIX KOP3UHAX IO OJHOMY YEJIOBEKY WJIM BIIBOEM.
JlJ1d TakorOo BH1a TPAHCTIOPTUPOBKHU JOPOTH HE HYX HBI. [[03TOMY MX U HET BO3Je
JI0JIbMEHOB.

3. s hopMupoBaHHs CTPOUTEIBHBIX JIEMEHTOB Oyaymiero poiasmena [1I'TIM
YKJIaJbIBAJIA B 36MIISIHYIO ONainyOKy WM HENOCPEACTBEHHO (POPMHUPOBAIU
(tenmnn) Oyayiuii s3neMent. Tpyaoemkasi o00paboTKa KaMEHHBIX TJIbIO, OYEHb
JOPOTOM U HEAOCTATOYHO MPOYHOM /17151 TAaKUX pabOT OpOH30H, ObLIa HE HYKHA.
JlocTaToyHO OBLIO KAMEHHBIX U JJaXkKe IEPEBSIHHBIX CKPEOKOB.

4. Cnenibl CTECOB, KOTOPHIE BUJHBI HA BHYTPEHHEN MMOBEPXHOCTH JOJIBMEHOB U Ha
nopTajie, BIOJHE MOTJIN OBbITh OCTaBJICHHBI KAMEHHBIMH, OPOH30BBIMH U JTAKE
JEPEBSIHHBIMU CKpeOKaMu-1naTesssMu. st paboThl 10 MIIACTUYHON U HE
MOJTHOCTBIO crieMeHTHpoBaHHoM [1T'IIM, sToro nuHcTpyMeHTa ObLI0 ObI BITOJTHE
JIOCTaTOYHO.

5. Tak Bcex N3yMJIAOIIasA, CBCPXTOUYHAA ITOAIOHKA MHOT'OTOHHBIX OJIOKOB 10
KpHBOJ’IHH@ﬁHHM CTBIKaM, ABJISICTCA CCTCCTBCHHBIM CBOMCTBOM TEXHOJIOTHH JICTIKU

WJIN JINTBA.

6. Hanecenue Ha MOBEPXHOCTH IUIUT BBITYKJIBIX 3HAKOB U METPOTIU(OB TaK Ke
ABJISIETCSL €CTECTBEHHBIM CBOMCTBOM TE€XHOJIOTMH JIENIKU WIH JINThS. A BOT
U3TOTOBHUTH TAKON PUCYHOK KAMEHOTECHOM TEXHOJIOTMEH HEOOBIYAHO TPYI0EMKO.

7. JlonpMeHHas KyJbTypa BO3HHKJIA TOTJa, KOTJ1a HA TAHHOM TEPPUTOPUH
IIPOUCXO/IUIIN aKTUBHBIE T€OJOTHYECKHE MPOLIECCH] (BEPHEE OHU YXKE 3aTUXAIIN),
Pa3KbDKEHHBIE [IECYAHUKN U3 MHOTOKUJIIOMETPOBBIX TOJIIH OCAT0YHBIX ITOPOJ
BBIJIABIIMBAIMCH YEPE3 PA3JIOMBI HA HOBEPXHOCTh. CO BPEMEHEM I€0JI0THYeCKast
AKTUBHOCTB B perHoHe yracina, u3imsHus [II'HM npexpatunucek U 10abMeHHast



KyJbTypa yracjia JUIIMBIIMCh OTHOBHOTO CTpouTenbHOro marepuana III'TIM.
3areM ee ciebl NCYE3IU B BEIMKOM BOJOBOPOTE BEJIIMKOTO IIEPECEICHUS HAPOI0B.

Htak, monpoOyem onucath TEXHOJOTHUIO BO3BEJIEHUS CAaMOI'0 PaCIIpOCTPaHEHHOTO
MJIUTOYHOTO J0JIbMEHA.

Ha mMecre Oynymiero noiabmMeHa OTphIBaJICs B 3€MJI€ KOTJIOBAH U B
- 1?.};1. B Hero yknaasiBasiack [II'LIM. Tak co3znaBancs GpyHAaMEHT
OyIIylIero CTpoeHus Tak Ha3bIBa€MbIN MATOYHBIN KameHb (Puc.
a.). bynymue npocaiounbie MpoLEecCchl MOTIU IPUBOJIUTH K
pa3iaMbIBaHUIO MIATOYHOTO KaMHS HAa HECKOJIBKO ()parMeHTOB.
CxBaTbIBaHHE PaCTBOPA MOIJIO IIPOUCXOIUThH B TEUEHUE
HECKOJIbKMX MECSIEB 32 3TO BpeMsi OyAyLINil KaMeHb MOT JIETKO
NOJIBEpraThcsi MexaHndeckoi oopadotke. [Ipu HeoOxonumocTu
MO>KHO OBIIIO Hape3aTh CTHIKOBOYHBIC JKEJI00KU U OOPTUKH.

3aTeM, IpsIMO Ha MATOYHOM KaMHE HAChINAJICS CIION 3eMIIH
(BO3MOKHO TTOJT YKJIIOHOM) B KOTOPOM OBUTH CKPBITHI OpeBHA-
phIYaru ¢ MOMOIILI0 KOTOPBIX MO3/IHEE, TOTOBYIO 3aTBEPACBIIYIO
OOKOBYIO IUTUTY CTABWJIM HA Topell. Ha MoaroToBieHHY0 TakKUM
obpazom miockocTh yiaaasBaiu [II'IM u dopmupoBanack
Oynymas 6okoBas creHka. [locie Toro, kak pacTBop HabUpan
HEO0OXOMMYI0 KOHCTPYKTUBHYIO MPOYHOCTD, TUTUTY, C TTOMOIIBIO
peruaros, craBwin Ha "Topert” (Puc. 6.). [1o Toii e TexHoIOrUN
M3TOTaBIIMBANACh TJIUTA TPOTUBOIOJIOKHON CTEHKHU U TaK Ke
craBuiach Ha "topen". KauectBo III'LIM 6b110 cambIiM

Pa3HOOOpa3HBIM U MOATOMY Y HEKOTOPBIX JOJbMEHOB Ha
OOKOBBIX TUIMTAX OTYETIMBO BUAHA CIIOUCTOCTbD.

BokoBbIe CTEHKH OnUpalid Ha PACTIOPKH HAKJIOHSSI HABCTPEUY APYT K IPYTY MO
HeOobIKUM yrioM. CHapy» 1 OOKOBBIE CTEHKHU MOANMUPaTIN HE0OpaOOoTaHHBIMU
CKaJIbHBIMH 00JIOMKaMu - KoHTpdopcamu (Puc. B).

Hcnonb3ys 3eMIISIHYIO 3aChINKY (popMUpoBalid onanyOoKy AJisd (ppoHTaNbHOU U
3aaHent ctenku (Puc. r). [IpuueM, 3achInKy MOTJIH JIeJlaTh HE Cpa3y Ha BCIO
BBICOTY a IMOCTENEHHO MO Mepe 3IMBKU. ECiii mepephIBbI MEXKy YKIIaIKaMHU
[II'[M 6butH 3HaYUTEILHBIMU WK U3MeHsuIcs coctaB [1I'L[M, To Ha miuTe
dbopmupoBaIack 4eTKO paznnyumas rpanuiia. [IoHATHO, YTO COTIPSIKEHUE C
OOKOBBIMH TIJTUTAMU U TIPU HATTMIUH TA30B OBIJIO a0COFOTHBIM.

BeposTHo, oTBepcTHE BO PPOHTAIBHON IJIUTE U3TOTABIMBAJIN IIyTEM BCTaBICHHUS
B ONATYOKY 3aKJIaIHOM (HampuMep CKpy4YeHHOU u3 Tpasbl). [1o aToMy oTBepcTHs



OBLIBAIOT HE TOJBKO KPYTJIBIC HO U 3JIMIICOUAHBIC, ITOJIYKPYTJIBIC U 1K
KBaJpaTHEIC.

[To 3aBeprieHUI0 U3roTOBICHUSI (PPOHTATBLHON U 3aIHEH TUIUTHI-CTEHKU BECh
JOJIbMEH OKa3bIBAJICS MOTPEOCHHBIM MO 3eMJISTHBIM KYypraHOM-0nayOKoM.
Bepmmna kyprana-onanyOku BelpaBHUBAJIaCh. BepacHUBaINUCH WIIM BEpHEE
CKa3aTh MOJPAaBHUBAIUTH 0] €AUHYIO IIJIOCKOCTh U TOPLBI CTEH U Ha
MOJIYYEHHYI0 TIOCKOCTh YKiaasiBanu [1II'LIM, dopmupys mmmty-kpseimry (Puc.i.).
HuoxHsAs1 1OBEpXHOCTH IINTHI-KPBIIIHN IUIOCKAs, HICATBHO COIMPUKACAOIIASICS C
IJIMTAMU-CTECHAMHU

Ecau III'IM 6bu1a 10CTaTOYHO MOJACTHYHAS TO VIS IPEAOTBPAICHUS €€
pacTekaHus U3 3eMJIM (POPMHUPOBAM OrpaHUYUTEIbHBIE OopTa. T.e. onsaTh
co37aBajy 3eMJISTHYI0 onaryOKy. Cleibl 3THX OTPaHUIUTEIBHBIX OOPTOB BUIHBI
HAa MHOTHX JIOJIbMEHHBIX KPBIIIaX.

=

CBepxy IIUTY 3achlnaiy 3eMiieid. Bo3aM0KHO J0JIbMEH B TAKOM 3aChIIAHHOM BUJIE
CTOSJT HECKOJIBKO MECSIIIEB WM JIET. B HEKOTOPBIX CIydasx 3eMJISTHOW KypraH
oopMIISIIICS B KPOMIIEX, IOCTpanBajICs MOPTail, KOPUIOP MO TOU ke TEXHOJIOTHH.
PactBop Habupan kpenocth. 3aTe€M OCTaBAIOCH OTKOMNATh mopTai. OTIONHPOBATH,
ene He noJHoCThIo 3acteiBlMi [1I'TIM, He cocraBisio Tpyaa. Uepes orBepcTue
W3BJICKAJIH 3€MJTIO U3 JIOJIbMEHA (Yepe3 HU3KO PACIIOIOKEHHOE OTBEPCTHE YI0OHO
YAQIATH 3€MJIIO) U BCE, IOJIBMEH I'OTOB. BeposTHee BCero, 101bMEH OCTaBAJICS
BHYTpH KypraHa. JonbMeHHYI0 TPOOKY U3TOTABIMBAIH ITO3KE, TOMECTY U3 TOU KE
[IT'IM.

[TocmoTpuM Kak oTiauBanu 6apenbed. [ pyHT, KOTOPBIil HCTIONB30BAN B KaYECTBE
onaxyOku ObLI TTMHUCTBIN. Ty yacTh onanyOku KoTopast hopMUpoBaja HApYKHYIO
MOBEPXHOCTh NOpTaja, T0JIbMEHOCTPOUTENN TYKATYypPUIIN TJIMHOMN U 3aTEM
“BBUICTUTMBAIN” WU BBIJABIUBAIM KOHTYp Oyayiiero 6apenbeda uiu mpaBeibHeH



cKa3atb - KoHTppenbed. Jlanee Bce kak 00bruHO. POpMUpOBaNaCh BHYTPEHHSIS
yacTh onaiayOku u mpousBoauiiachk 3anuBka [II'T[M. [Tocie niemenTamuu noprai
OTKamnbIBJIX U Oapenbed roTos.

Oco0o0 crenyeT 0CTaHOBUTHCS HA MOPTAJIaX UMEIOLUX PUCYHOK “€noyka’.
[TopTansl ¢ TaKUM PUCYHKOM BCTpedaroTcs penko. He vaiie yeM n1onbMeHbI ¢

OapenbedoMm.
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T'opoo dorbmernos 6 donune pexu Aoun. Illopmanvras nauma ¢ pucynkom muna "énouxka’”

Pucynok muna "énouxa. maxpocvemxa

B paiione ct. DpuBaHcKko, B MecTe BrafieHus py4bsi KpydenHoro B pexy AOuH,
Haxoautcs “I'opon oneMeHoB”. HapyskHas MOBEPXHOCTh MOPTAIBHOMN TUIUTHI
uMeeT oopMIICHUE B BUJIC OpHAMEHTA “elIoukol”’. B HIKHEW 4acTH TUTUTHI TIPSIMO
I0J1 JJTa30M PUCYHOK COXpaHUiICs 0coOeHHO xopoio. [Tpu TarensHoM ero
paccMmoTpenud (cM. GoTo), BUJIHO, YTO “‘€JI0YKa’” Ha KaMHE HaHECEHA HE KOJIFOIIUM
MHCTPYMEHTOM a Kak OblI BbIIABJICHA UJTU OTJIUTA.

EcTb Bce OCHOBaHMS MPEAIIOIAraTh, YTO PUCYHOK “EJ10YKa’ 3TO OTIIEHYATOK
rpyOOIIETEeHOM 13 KOPBI WU TPaBbl TKAHU 110 TUIY poroxbl. (Poroxka - rpyoas
X035IUCTBEHHAs! TKaHb. [lepBoHAaUaIbHO MPOU3BOINIIACH U3 BOJIOKOH PACTEHUS
poro3 (0Tcrola ¥ Ha3BaHUE), a MO3KE U U3 JIbIKa (Kopa nutbl). U3 Takoit TkaHu
M3TOTOBJISIIOCH KYJIU, POTOKHBIE MEIIKHU, MOJIOBbIE MOJICTUIIKU U T.J1.).



DTOi TKaHBIO BRICTUIIAN HAPYKHYIO CTEHKY onanyoku u 3anuBanu [II'LIM. Bor
OTIIEYATOK ATOM “pOroku’” Mbl M HAOJIIOJAAEM Ha MMOPTaJax.

K coxxanenuto o0bemM OpoLIopsl HE MO3BOJSET MOKA3aTh U OMHICATH BCE JTUTHEBHIC
aptedaxkTsl. OHU BeChbMa MHOTOUUCIICHHBI U NIPY BHUMATEILHOM PACCMOTPEHUU
BCTPEYAIOTCS B KAXKJIOM J0jibMeHe. [IpaBaa, 3po3uBHbIE POLECCHI, MPOTEKAOIINE
KpaiiHe HEpaBHOMEPHO, 3a4acCTYyI0 CHUIbHO MU3MEHSIOT MepBOHAYAIIbHBIN BU/T
KaMEHHBIX OJIOKOB.

Tenepb KpaTKO OIIMIIEM TCXHOJIOTHUIO CTPOUTCIILCTBA COCTABHBIX NOJIBMCHOB. Hx
CTPOMJIN ITPUMEPHO TAKKE KaK W IINIMTOYHBIC.

[Ipu cTpouTENBLCTBE COCTABHBIX JIOJIBMEHOB TAKKE€ U3TOTABIUBAIH MATOYHBIM
KaMeHb. 3aTeM Hachlnajiach 3eMJIsiHas onainyoka u B Hee ykiaabiBanu [1IT'TIM.
Pa3zmep 3anuBaeMbIX GJI0KOB BUAMMO OMPEAEIISIICS KOTMUYECTBOM JOOBIBAEMOIO
pacTBopa, TMO0 ero KauecTBOM (BpEMEHEM CXBAThIBAHUS), @ TAKKE BPEMEHEM
JIOCTaBKU OT UCTOYHHKA JJO CTPOUTEIbHOMU MIOIIAAKU. CTHIKOBOUHBIE LIBBI
MOJTy9aJINCh HUJealbHbIe, a (hopma OJIOKOB MOTIIA OBITH CAMOM IPUUIYAJTUBOM.

Paccmotpute I'-00pasHbie 6510ku COCTaBHOTO J0JbMeHa Ha rope Hakeuc. 6510k ¢
OOKOBOW CTEHKH MEPEXOIUT Ha 3aJIHIO0. Mex 1y co00il OJIOKH CTHIKYIOTCS IO
KPUBOJIMHENHBIM IIBAM, HO IIPH 3TOM OYE€Hb IJIOTHO, 0€3 3a30POB.

B T R

3aoussa u 6okosvle cmeHKU cOCmagHo20 doabMeHa Ha eope Hoxkcuc.

B noneMenHom koMmiuiekce Ha peke XKann (3 JosibMeHa Ha MOJISHE 3a TAaCeKOM ),
7IBA KpafHHUX JOJIbMEHA UMEIOT KpyTiyto (opmy. JIeBbIil mobMeH 6e3 KphIIiy,
UJICaTbHO KPYTIIBIA. bJIOKM HMeroIre pa3Hyto TONIIMHY aOCOIIOTHO TOYHO, Oe3
MaJIeHIIMX 3a30pOB COCTHIKOBAHBI MEXKIY C000i. BHYTpeHHS MOBEPXHOCTH
KaMephl OTHUIH(OBaHA YK€ TTOC)Ie COOPKH.
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Pexa Kans. Kpyanoiii donvmen (npaswiii).
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[TpaBblil 101bMEH MPAKTUUYECKHU LENbINA, HO MEKY OJOKaMu OOJIbLINE 3a30pPhbI
ocTaBIIuecs 1nocie peKoHCTpyKiuu (¢poto 47). B 60 roasl 1oibMeH ObLT
pazBasieH.B 2001 r. Okcnenuiusa MHCTUTYTA UICTOPUN MaTEPUATIBHOM KYJIbTYPhI
Poccuiickoit akanemun Hayk (Cankt-IletepOypr)moa pykoBoactBom Bukropa
AmnaronbeBuda TpudoHoBa mpoBenia peKOHCTPYKITUIO ATUX TOJIbMEHOB.
KoHKpeTHO npaBblii JOJIBMEH MEPEKIIaIbIBAIN HECKOJIBKO pa3, HO OCTAJIUCh
HEIO0BOJIbHBI COOPKOM, T.K. HE CMOTJIH MOJIHOCTHIO BOCCTAHOBUTH HCXOIHOE
conpsiKeHue OJI0KOB.

Kak Bugute, ncropus B Duiepu noBTopuiachk Ha peke XKan3. CocTaBUTh TOTOBBIE,
NoJIorHaHHbIe 0J10KKM 0€3 3a30pOB OKa3aJ0Cch HEBO3MOXKHO. HecMoTpst Ha TO, 4TO
3aHUMAJIMCh PEKOHCTPYKLMEN CIIELIUATMCTBI BOOPYKEHHBIE COBPEMEHHOU
TEXHUKOM.



KAK CTPOMNJIM JOJIBMEHBI HWJIN OTBETBI HA BOITPOCHI
(KOPBITOOBPA3HBIE U MOHOJIMTHBIE 1OJIBMEHBI)

[TonymoHomuTHBIE (KOPBITOOOPA3HBIC) JOJIBMEHBI OBIBAIOT JBYX BUJIOB. OJIHU
J0JIbMEHBI OTHOCUTEJIBHO HEOOJIBIIOTO pa3Mepa, CTOAIINUE OTAEIbHO. Jpyrue
MTOJTYMOHOJIUTHBIE JT0JIbMEHBI BBITAUUBAIN HEMTOCPEACTBEHHO B TMECUAHBIX CKaJlax
WM B OTPOMHBIX IIeCYaHbIX IIIbI0ax. OTCIOAa ClIeayeT Ba pa3IMYHBIX MOAX0/a K
TEXHOJIOTUY CTPOUTENILCTBA MOJTYMOHOJMUTHBIX J0JIbMEHOB.

THonymononummuuwiil donvmen (nupamuoa) 8 Mameoogoti wenu.

[TosryMOHONMUTHBIE 1OJIBMEHBI OTHOCUTENBHO HEOONBILIOTO pa3Mepa, CTOSIINE
OTJIENBHO MPEANOI0KUTENBHO CTPOUIIN CEAYIOUUM 00pa3oM. Hackinmanu Kypras.
B kyprane BbIKanbIBasiu IMy COOTBETCTBYIONUIYIO 1O popMme OyAylieMy JOJIbMEHY.
3anuBanu qHO - ocHoBaHue. Ha ocHoBaHue hopmupoBanu u3 3emin Oyayuiee
BHYTPEHHEE MPOCTPAHCTBO JOJIbMEHA U MPOIO0JKAIN 3aJIMBATh CTEHBI C



NOPTAIIbHBIMU BBICTYIaMU U OTBEpCTUEM-JIa30M. CBepXy 3ainuBaiu Kpaiiy. [Tocie
uemenTanuu [1I'IIM oTkanbiBain mopTall, BRIHUMAJIM 3aKJIAIHYIO U3 JIa3a U
YAQISIN 3EMITIO U3 10JIbMEHA.

[TonymMoHOMUTHBIE JOJIBMEHBI B CKAJIAX X OTPOMHBIX TJIBIOAX CTPOUIIU IO HHOMY.
B mecrax uzBepkenus [II'IIM o06pa30BbIBAINCH OTPOMHBIE HE 3aCTHIBIIIME MACCHI.
B He 3acThIBIIIEM NTECUaHHO-TIIMHUCTOM MaccuBe Bbirpedanu (“BrickpeOanu’)
KaMmepy OyyIIero 10JibMeHa, J1a3 U MopTajl. 3aTeM, MOCJe IEMEHTAIMH 3aTOTOBKH,
3achIlay KaMepy 3eMJIeH U CBEpXY 3aJMBaji KphIIKY. Jlanee kak 0ObIYHO.
YAAJSIIN 3EMITIO YEPE3 JIa3 U JOJIbMEH TOTOB.

Hano otmeTuTh, 4TO MOHOJIUTHBIE JOJIBMEHBI TaK K€ CTPOWIM 110 TAKOM KE
Meroauke. T.e. B mec4aHOM CKajie BBITAYMBAIIM IIOPTaJ, B IOPTAJIE J1a3 U Yepes3 Jia3
yke BeiHUMau He 3acToiBinyto [II'LHM ¢opmupys kamepy goiabMeHa.

HNHTepecHO paccMOTPETh ATallbl U TEXHOJIOTHIO CTPOUTEIBCTBA MOHOJIUTHBIX
JI0JIbMEHOB Ha MPUMEPE HETOCTPOEHHOTO JOJIbMEHA Bo3Jie cTaHullbl [lancyrckoit
(AOuHCKUH paiioH), HETABHO OTKPHITOTO MOHOJIMTHOTO JOJEMEHA BO3JIC CTAHUIIBI
DpuBaHcKoM (AOUMHCKHM paiiOH) U MOHOJIUTHOTO J0JIbMEHa Ha pere "ok
(JIazapeBckuii paiion).

Henoctpoennsiil nonsmeH Bo3ie cranuibl [llaBcyrckoi Beime no xpedty ot
[Tancyrckoro gonbmena. Ckana o6paboTaHa moj noprai ¢ AByX ctopoH. C
I0’)KHOM U ¢ BOCTOYHOM (Ha ()OTO FOXKHBIH J1a3 ClieBa, BOCTOYHBIN CITpaBa).

> o PR St gl
Heoocmpoennwiit MoHonummbiil 001bMeEH 8 patioHe Cm. uancy2ckoll.
FOsicnwviti nopman cnesa. Bocmounwiii nopman cnpasa.
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o 55 o 30 cm

FOxnp1#t moptan (poro a.) muamerpom 38 cm. riryounoit 47 cm. [lapanenpHbie
CTEHKH Jia3a 3aKaHUYMUBAIOTCS MOJYKpYIJibIM yriryOnenuem. Ha nue atoro
yriiyOsieHus: BUIHA HEOOJIbIKE clebl (He 0ojee S MM) OT UHCTPYMEHTA WIH
cJebl 3PO3UHU, HO B LIEJIOM MTOBEPXHOCTh PABHOMEPHO 3aKPYTJISETCS. CIIEIOB
paboThl KAMEHOTECHOTO MHCTPYMEHTA KaK Ha BHOBB CJIeJJaHHOM [ eJIeHIKMKCKOM
“lonbmene 2007 He BUIHO.

HNuTepecen noprail ¢ BOCTOYHOM CTOPOHBI. JIEBBIN MOPTAIBHBIN BBICTYII
paspyuieH. [lepBblii MOPTaNbHBIN BBICTYH XOPOILIO COXPAHEH. A BOT Jia3 IPOCTO
yHuKayeH. JIa3 mpeacrasisier co0oit BOpoHKY (¢oTo 6.). JAuamerpom 30 cM u
riyouHoi 55 cM. OueHb OXO0XKE Ha TO, YTO ITOT Jia3 MBITAUCH CAENaTh BOTKHYB
NaJKy B 3aCTHIBAIONIYIO IJIACTUYHYIO MACCYy U MOKPYTUIIN PACLIUPSIs OTBEPCTHE.
[Tomyunnach ObI BOT Takasi BOpOHKA

BeposTHee BCEero HECKOIBKO THICAYEIETUN Ha3al HA ’TOM MECTE IPOU30ILIET
Pa3ioM KOPEHHBIX 0CaJOYHBIX MOPOT (ropa clioKeHa U3 Mepreis u aprusummra). Ha
noBepxHOCTh BbicTynuia I II'TIM. MecTHblIe )uTenm penmnm u3roToBUTh
MOHOJIUTHBIN JOJIBMEH. BBITOUMWIIM OJIMH NIOPTaJ, HaYaau Aenath Jia3, Ho [IT'TIM
3acTbIBaJjia OBICTPEE YEM OHU IPEAINoarajyd U OHU ObUTM BBIHYKJIEHbBI OTKa3aTCs
ot 3areu. Ho , kak Mb1 ynomunanu padee, [II'LIM He 06HOpO1HA 11O COCTaBY., U C
JPYTOM CTOPOHBI Y3JIMTON NIECYaHHOMU IJIbI0a Macca 3acThiBaja MeIJIEHHEE U OHU
PELINIIN TONPOOOBATh CENaTh AOJIbMEH C TOW CTOPOHBI. BHOBB BHITOUMIH
nopTaj U HaMeTwu Oyaymiuii j1a3. imest oTpuniaTebHbIA OMBIT CO
CTPOMTENBCTBOM IPEAUAYIIETO JIa3a, PEMIWIA IPOBEPUTH MOJATINBOCTD
MaTepHaa B ryOuHy Najkoi (MOKHO MOCOXOM i poMaHTHKOB). Ha rioyOune 55
CM NaJIKa HATKHYJach YK€ Ha TBEP/Abli ECYaHUK B INIyOMHE TJbI0a. CTpoiika OblLia
OCTaHOBJICHA.
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Ecmm cmoTtpets mo ¢oto. 50. To cipaBa u 4yTh HIKE €CTh €Ie OJIUH
MOJITOTOBJIEHHBIN MOpTan HO 0e3 ia3a. BunuMo erie oHa NonbITKa U3rOTOBUTH
MOHOJIUTHBIN TOJbMEH 3aKOHUMBIIasAcA Heyaayen. [Ipuuuna -I1I'HM cnumkom
OBICTPO LIEMEHTUPOBAJIACH.

DTa cKkajbHas rpsjia euie HHTepeCcHa TeM, UTO PO sl monepek rpedra oHa
3aKaHYMBAETCS CKAJIbHBIM OocTaHileM “UepToB manern” (mecyaHuk) 3a KOTOPbIM, 110
JIMHUHU TIPOCTUPAHUS TPSAJbI, paCIIONartoTCs 1Ba IPA3EBbIX BYJIKaHA.

I'pazesoti gynxan 6ozne "Yepmosa nanvya”

Teneps pacCMOTPUM MOHOJUTHBIN 1OJIBMEH B pPAOHE CTAHUIIBI DPUBAHCKOM.
Buarmo Bo BpeMsi €ro CTpOUTEILCTBA CBEPXY COIIIEI TJIMHUCTBIN OMOI3€Hb U
3aBajJiniI BeCh rmopTaj Oyaymiero qoipbmena. Hadinen on 6wt B 14 anpens 2007 r.
Kamepa y Hero oueHs MajieHbKasi, HO TO IMeHHO kamepa. Ha ¢hoto Bel MmoxkeTe
BHJICTh CaMbIil IEPBBIM CHUMOK KaMepbl 3TOro JojibMeHa. Ha cTeHkax HeT ciie1oB
0T 3yOuWJI ¥ 3€JICHU OT OKMCIICHHOW MEIU BOJAIIEH B cocTaB OpOH3bI. MBI 4eTKO
BUJIUM CJIC/IbI TUTACTHYHBIX U 00bEMHBIX BBIEMOK IMeCYaHHON Macchl. OHHM HITYT MO
IyTe T.€. 10 paaunycy kamepsl. Cieabl Takue, Kak 0yITO KOIMald B CIPOM TECKeE.



Kamepa MOHOJIUNHO20 oonbMeHa

IIpaBna yxe yepe3 roj KTO-TO IbITAJICS NOKOBBIPATH CTEHKH KaMephbl U OCTABUIN
Ha HUX CBEXKHE LIapalluHbI U CKOJIBI.

3HaMEHUTHI MOHOJUTHBIN J0JIbMEH Ha peke ['omanmuk. OcoOeHHOCTRIO 3TOTO
JoJibMeHa (KpoMe TOTr0, YTO OH MOHOJIUTHBIN) SIBJIIETCSI HECOOTBETCTBUE PA3MEPOB
noprana (Beicota 1,9, mupuna 5,1 M) 1 pazmepamu kamepsl (CM. pa3pe3 Ha GoTo).
Kamepa nebounpmas (mupuna -160, nnmunana- 190, BeicoTa -94 cm) u umeer
OKpYTJIbIE OUYE€pPTaHUs KaK B JOJIbMEHE y CTaHULIBI DpUBaHCKOU. Buaumo u Tyt
BpeMs cxBaThiBanus [II'TIM Ob110 10CTaTOYHO OBICTPHIM IO CPABHEHHIO
CKOPOCTBIO TIPOBEICHUS CTPOUTEIBHBIX pad0T. XOTs, MEAMOI0KUATEIHLHO, OHO
U3MEPSIIOCH HEACIISIMU.

Mononumnwiii Oonvmen na pexe I 00aux.



Paspes oonvbmena na pexe I'oonux.

IKCHEPUMEHT CTPOUM JOJBMEH

Bce nammu IMPCAIOJIOXKECHHUA O JINTHhEBOM TE€XHOJIOTUH CTPOUTCIILCTBA JOJIbMCHOB
YKIIaABIBAJIKUCH B JTJOTHYCCKYIO TCOPCTUYCCKYIO KOHICIINHUIO U CaM coOou
HalIpallruBaJICA BOIIPOC O ec Hp&KTH‘-ICCKOfI peain3alnunu.

3a mpOTOTHII OB B3AT HE pa3pyIlIEHHBIN JOJbMEH Ha OTporax ropsl Llpiranosa
(ITmwama). o pesynpraTam oOMepa ObLT COCTABIIEH MPOEKT JOJIbMEHA B MaciuTade
1:20. B kauecTBe “3eMJIK” UCIOIB30BAJICA BiIaXHbIN mecok. B kauectse ITI'TM -
CMECH IIECKa U BYJIKAHMUYECKOU Ipsi3u B cooTHouIeHuu S:1. Ilpu BeIchIXaHUM
CMECh He TpecKanach 1 He 1e(hOpMUPOBAIIACE.

N3 mecka chopmupoBanacek Oyrymiasi «CTpouTeNbHas Miomasaka». Ha mecte
Oyayiiero obMeHa ObLT BRIPHIT KOTJIOBAH O (pOpMeE MSATOYHOTO KaMHSI M B HETO
3QJIUT MECYaAHHO-TIUHUCTBIN pacTBOp (doTo a).). Iloka mpoucxoaunsio BEICEIXaHUE
pacTBOpa Ha ero MOBEPXHOCTH ObLIM Hape3aHbl (ITPOIMIKPSOaHbI) CTBIKOBOYHBIC
KeJT00KH U OOPTUKH IO OYyIyIIHE CTCHBI.
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a).

3areM, IpAMO Ha MATOYHOM KaMHe 3a1in Oyayuiue 00koBble IIUTHI (poTo 6.).

Ha BHyTpeHHUX OBEPXHOCTAX OOKOBBIX IUIUT HAPE3a€M CTHIKOBOUHBIE KEIOOKU
1I0J1 IEPETHIOO U 3aJHIOIO IUIUTHI. BOKOBBIE CTEHKH OIMPAEM Ha PacIOpPKU
HaKJIOHSS Ha BCTpEUy JAPYT K APYTy M0JA HEOOJIbIIUM yTioM ((GOTOo B.).

8).

CHapy»u O0KOBbIE CTEHKHU MOJANUPAeM «HEOOPaOOTAHHBIMU CKAIbHBIMU
00JI0OMKaMm» — KOHTpPOpCcamH.



Hcnonb3ys 3achInKy U3 necka popmMupyem onaixyoxy st PpOHTATbHOM U 3a1HEH

cTeHkH (¢oTo T.).

2).

B Oyaymieit ¢bpoHTanbHOM TUIMTE BCTABIISIEM 3aKJIAHYIO 101 Oy My Iiuii a3 (13
CBIPOH KapTOIIKH). 3AJIMBACT MEPETHION0 U 3HIO0 IUINTHI. PacTBOp MI0THO
3aMoOJTHSAET CTRIKOBOYHBIE JKEITOOKH HAa OOKOBBIX TUIUTAX.

[1o 3aBepuieHUIO 3aIMBKY IIEPEIHEN U 3aHEN TIIIUTHI BECh TOJIBMEH OKA3aJICs
norpeOeHHBIM MO/ “3eMIIIHBIM~ «KypraHoM-omnainyOkoi» ((oto 1.) .

J).

Bepany KpraHa-OHaJIY6KPI BBIPOBHHUBACTCA U HA HCC 3aJIMBACTCA IIMTAa-KPbIIIad




[Tocne BbICBIXaHUSA PACTBOPA OTKAIIBIBAECTCS NMOPTAN JOJIBMEHA. Y Jasercs
JOTbMEHHAs BTYJIKA U Yepe3 OTBEPCTHE (Pa30TrHYTON OONBIION CKPEKOi)
BBIHUMAETCS U3 HYTpHU “3eMJisi”-onanyoka ($hoTo x.).

HOJ'Iy‘-IPIJ'ICﬂ JOJIBMCH CO BCCMHU XApPaKTCPHBIMU IIPpU3HAKAMHA OIIMCAHHBIMHA BBILIC Y
HACTOAIINX AOJIBMCHOB M CaMO€ I''IaBHOC C HACAaJIbHbIMHU CThIKaAMHK ((bOTO 3.).

TexHOMOTHS 3aTUBKH JIEMEHTOB JI0JIbMEHOB U3 IJIACTHYHOW MaCChl OOBSCHSET,
KaK HEMHOTOYHCIICEHHAs TPYIIIa JI0Jei B HECKOIBKO YEIOBEK, C MUHUMYMOM
MPUMHUTUBHBIX UHCTPYMEHTOB (KaMEHHBIC U JJaXKe IEPEBSIHbIC CKPEOKU, KOP3UHBI,
pBIYaru), MOXeT MOCTPOUTh MHOTOTOHHBIN JT0JbMEH. J[JI1 7TOT0 HE HYKHO
pa3pabaThiBaTh KAMEHOJIOMHH, CTPOUTH JIOPOTH, CO3/1aBaTh CIIOKHBIC
TPAHCTIOPTHBIC CHCTEMBI. TEXHOIOTHS 3aJIUBKH OOBSICHSET, 3a9eM HYXKEH JIa3 U
MIOYEMY OH PACITOJIONKEH TaK HU3KO. TEeXHOJOTHSI IUThs COCTABHBIX YacTei
JT0JIbMEHOB TOJTHOCTBIO 00BSCHSIET (haHTaCTHYECKOE MHOT'000pa3ue
KOHCTPYKTHUBHBIX PEIICHUI 1 Ka4eCTBO COMPSIKEHHUS CTPOUTEIBHBIX KOHCTPYKIIUH.

K coxanenuto mpeiokeHHass TEXHOJIOTHS He JJaeT Ja)ke HaMeKa Ha BOIPOC
3AYEM? 3auem aApeBHHE JIHOJIU CTPOWIH JT0JbMEHBI B TAKOM KOJIUYECTBE?
JloJIbMEHBI TIPEANOJIaralT CYIeCTBOBAaHNE KaKOT'0-TO KYJIbTa, 00ECIICYMBAIOIIETO



COLIMAJIbHO-PEMTHO3HBIE MOTPEOHOCTH HACEINSIOMIETO JaHHYIO TEPPUTOPHUIO
sTHOCA. HO BOT 0 *HU3HU caMUX CTPOUTENEH 10IbMEHOB, KTO OHHU, OTKY/1a
IPUILLIIY, KaK KUY, YeM 3aHUMAJINCh, PAKTUYECKU HU YETO HEM3BECTHO.

3AYEM?

Camu 10IbMEHBI MBI JYMA€M CO3/1aBAIMCh KaK KyJbTOBBIE COOPYKEHUS.
XopoHWM JIM B HUX M3HadanpHO? He u3BectHo. JlymaeMm Het. [l 3aXOpOHEHHUS
OHH IIPOCTO HE IPUCIIOCOOJIEHBI.

Ecnu paccmatpuBaTh 10JIBMEH Kak MOTHITY, capKkodar, To OH HE MTOAXOIUT s
ITUX LEJEH T.K. HE COOTBETCTBYET pa3Mepy Tena. EcTh JoabMeHBI, KaMepa
KOTOPBIX OoJibllIasi Kak KoMHata (101abMeH B JKyroe) a ecTh JOJIbMEHBI pa3Mephbl
KOTOPBIX 4yTh OOJIBLIE METpA.

| 'E ‘: 1

L
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Jlonvmen 6 patione nocenxa Bacunvesxka (Hosopoccuiickuti pation). [lonomen ouenb MaieHuKui.
Ha obnomke nopmanvrou naumvl cmoum meneghon gvicomoti 96 mm. Beicoma nopmana
donvmena 87 cm, wupuna 140 cm.

Pa3meps capkodaros (He TOIBKO ErumeTckux) COOTBETCTBYIOT pa3Mepam Tena.
3axOpOHEHUS 10 TUITY KAMEHHOTO SIIIUKA, TOXKE COOTBETCTBYIOT pa3Mepy U Mo3e
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norpedaemoro Tena. TyT pyKOBOACTBYIOTCSI IPUHIIUMIIOM capKodar Wik MOTuia -
ATO MPOCTPAHCTBO JJIsl XpaHeHus Tesla. KoHEeUHO eCcTh 9K30TUUECKUEe BUIbI
3aXOPOHEHUS OTJEIbHBIX KOCTEH UM OPraHoOB, HO U TaM MPOCTPAHCTBO
OpraHu3yeTcs KOHKPETHO IS ATUX 3ajad.

Ecnu pacmaTpuBaTh JOJIBMEHBI KaK CKJIEIBI TO U TyT HAPYIIAETCS JIOTUKA
IIOCTYIIKOB. B ckiienn opranusyercss JOCTOWHBIN JOCTYI JJIsI IPOBEICHUS
JOCTOMHOr0 MOXOPOHHOTO puTyana. C yueToM TOro,uTo 4epe3 8 4acoB mociie
HACTYTUICGHUS CMEPTH TPYII KOYEHEN U HE CTUOAJICs, 3aTOJIKATh €ro 4yepe3
oTBepcTHE ObLIO OBl HE BO3MOXKHO. KpoMe TOro Mbl MOMHUM Kak BapbUPYIOT
pa3Mepbl J0IbMEHOB. He HaliIeHO HU OJTHOTO 3aXOPOHEHUS TOYHO JaTUPOBAHHOIO
3 TBICSYENETHUEM A0 H.3., T.€ BDEMEHEM CTPOUTENIBLCTBA JOJIBMEHOB.

Bo03MO0HO 107BpMEH CO3aBajICsl BHOBb OPraHU3YIOIIHUMCS MIIEMEHEM WU
BBIICJIMBIIMMCS POJIOM U CUMBOJIM3UPOBAJ HHUIIMALIMIO 3TOTO poAa, HECA
JTYXOBHYIO U UE€0JIOTMUYECKYIO HAarpy3Ky B counyme. Heuro nogoOHoe
BCTPEYAETCS U B IPYTUX KYJIbTypax.

B cpennue Beka cpeau cambix 6oraTeix cemeil boinonbu (Mtanust) nuio HermacHoe
COpPEBHOBAHME: KTO MOCTPOUT OAIIHIO BBIIIE IPYTUX, TOT JOCTOUH HAUBBICIIETO

noyeTa. OcoOy0 HEMOBTOPUMOCTE CHITY3TY TOPOJAA U CETOAHS MPUAAIOT OAITHH
cemeiicTB ["'apuzenna (48 M.) u Azunemu (97 m).

PonoBbie OaniHu YepKeCcOB - YHUKAJIBHBIN, HE UMEIOIINUN aHAJIOTOB B MUPOBOM
3014E€CTBE TUIl APXUTEKTYPHOT'O COOPYKEHUS, ApPXUTEKTYPHBIA CHMBOJI POJa WIH
¢ammuu. [lperenaenty Ha 0Opa3oBaHue HOBOTO POjia 1aBajH roJl Ha BO3BEIACHHE
poJioBoii 6amHu. Ecnu npeTreHaeHT ycnen NocTporTh OAITHIO TO HAYMHAI
CYLIECTBOBATh HOBBIN POJI C HOBOM (pamMmiueil, He ycren MpoaoJKal )KUTh B
CTapoM poJy. YHUKaIbHOCTh (peHOMEHA OaleHHBIX cOOpykeHuil CeBepHOro
KaBka3a - B coxpaHeHUH UX HAPOJHOTO T0NMPO(PECCHOHATBHOTO
dbopmooOpazoBaHus.



Korna rexronnueckue npoueccesl Ha KaBkasze noytuxiu, Beiaenenue [1T'TIM
MPEKPATUIIOCh U JI0JIBMEHBI CTPOUTH NepecTanu. Bo3aMoXHO KyIbTypa
CTPOMTENIBCTBA JOJIbBMEHOB II03/IHEE TPaHC(HOPMHUPOBAIACh B CTPOUTEILCTBO
poaoBBIX OareHb Ha KaBkase .

NCCIUEJOBAHUE CTPOUTEJBHOI'O MATEPUAJIA JOJIBMEHOB?

Marephan gonsmexa
neswsf Separ pesw Muaga,
«[lBpeEHA JONEMERIES

N3 gero xe caenansl 1oabpMeHbl? ['1e Opanu 10JIbMEHOCTPOUTENIN KAMEHHBIM
IJ1BI0OBI?

B pa6orax B.. MapkoBuHa U y psiia ApyTUX aBTOPOB YIIOMUHAETCS, UTO B
3aBUCUMOCTH OT 30H IIPOCTUPAHUS TEX WM UHBIX TOPHBIX ITOPOJ MEHSETCS U
IIOPOJIbI, U3 KOTOPOTO CAEIaHbl TOJIbMEHBI. Y IOMUHAKOTCS MOPOABI U3 KOTOPBIX
CIenaHbl T0JIbMEHBI 9TO U3BECTHSAKH, IECYAHUKH, CIIAHIBI U Ta)K€ U3 TPAHUTOUA.



Pe3ynbTaThl HENOCPEACTBEHHBIX UCCIEA0BAHUI ITOPO JOJIBMEHOB B JINTEPATYPE
OTCYTCTBYIOT.

[IpoBens uccnenoanus 6oisiee uem 700 1015MEHOB (110 YEPHOMOPCKOMY
nobepexnto oT HoBopoccuiicka 1o Coun, AOGUHCKHIA pailoH, AZIbITes) Mbl HE
BCTPETUJIM HA OJHOTO JI0JIbMEHA M3 U3BECTHSIKA WIIM TpaHuTon 1a. BeTpewarores
IUTUTBHI U I0JIbMEHBI U3TOTOBJICHHBIE U3 MEJIKO3EPHUCTOTO MECUaHruKa U U3
KPYIHO3EPHUCTOrO necyanuka. [lecuanuk oTauvancs pa3auyHbIM LIBETOM OT
TEMHO-KOPHUYHEBOTO U 0€XEBO-PO30BOTO /10 CEPOro u TeMHo-ceporo. Ho Bce 310
OBLJT TIECUAHHK.

MBI permig NpoBECTH XUMUYECKOE U MeTporpaduyecKoe UCCIIeI0BAHUS
IIEYaHUKOB TPEX PA3JIUYHBIX IPYIIIL:

- IepBasi TPyIINa: 3TO 00pa3Iibl IecyaHrKa B3sAThIE M3 J0JIbMEHOB (Topa Hoakcuc,
pation nocenka [lmana, n nonpmena Illancyrckuii).

- BTOpasi TpyImIa; 3TO NEeCYaHUK B3STHIM B TOpax U3 MaCTOB MECYaHUKA B TEX XK€
paiioHax.

- TPEThS TPYIIA: ATO NMECYAHUK B3ATHIN U3 OeCHOPMEHBIX IMECUaHbIX IIIHIO B
HETMOCPEABCTBEHHON OJIU30CTH OT JI0JIbMEHOB.



Takum 00pa3om cpaBHHMBAsi 00pa3ilbl MBI MOTJIM ObI OTBETUTH Ha BOIIPOC M3 KAKUX
IPUPOAHBIX TIECYAHUKOB (TJIACTOBBIX UJTU TILIOOBBIX) OB M3TOTOBIICHBI
JOJTEMEHBI.

J_—[J’IH HavaJia MbI UCCJICAOBAJIM U CPABHUIIN O6paBHLI JOJIBMCHOB H 06pa3m>1 n3
INECHYAaHbIX IIJIACTOB I'OPHBIX ITOPOM.

[Ipu uccnenoBanuu 06pas3OB ObLUIN UCIOIB30BAHBI METOJIbI ONTHYECKON
MUKPOCKOITUH C TIOMOIILI0 MeTaiiorpadudeckoro Mmukpockorna "Neophot 30" u
ontryeckoro Mukpockona "Nikon"; MeToa ckaHUpYIOIIEH pacTpOBOU
anexkTpoHHoM Mukpockonuu (COM "EVO 40 XVP"), meroxn penrrenodazoBoro
ananuza ("APOH-2") u penrtrenocnexTpaibHoro Mukpoananusa ("Quantax").

Jlns uccnenoBaHus Mbl B3I 00pa3ell IKUTHI JoJibMeHa ('BOCHBMUI0JIbMEHBE" TI.
[Tmana). O6pazen umeeT cBeT0 OexuBhIi 11BeT. [lemenTupyromas dasza
nopucras, 00pa3oBaHa CKOIJICHUEM YaCTHUIl YeIIyH4aToOl U HEOIpeIeJICHHOM
Mopdonoruu. B Hell HaOI01a€TCS TPUCYTCTBHE aMOP(GHOMN COCTaBIIAIONICH WK
¢a3sl mepexoaHOTo cocTaBa. BeTpeuarores MecTa co cBszyroliei (ha3on,
00pa30BaHHOMN TOJILKO KPUCTAIUTMYECKUMU YacTHIIAaMH. PEHTreHOCTIeKTpaIbHbIH
MUKpOAHAIHN3 TIOKa3aJl, YT0 OCHOBHBIMH COCAMHEHUSIMU IIEMEHTHUPYIOIICH (a3bl B
ob6oux ciydasx sBisiroTcs: Si02 (~23 -35%), A1203 (~19-27%), FeO (~6-28%). B
MEHBIINX KoJIM4ecTBax NpucyTcTByroT: MgO, K20, MnO, CaO. Hanuuue stux
COCTAaBJIIONINX U MOP(]OJIOTHYECKOE CTPOCHUE 3€PEH, TOBOPUT O TOM, YTO
HEMEHTHUpYIoIIas (aza NpeAcTaBisieT cO00M THaPOCTIOUCTO-TIIMHUCTO-
TUAPOOKCHIHOKENE3UCThIN 1IEMEHT.

Me1 uccnenoBaiy oOpaszel HOBEPXHOCTHOTO CJIOsl TIEPEeIHEN IITUTHI T0JIbMEeHa U3
paiiona "BocbMUI0NIBMEHBS" . MUKPOCTPYKTYpa 00pasiia HEOJHOPOAHAS 11O
pasMepy 3EépeH U HepaBHOMEpHas 1o uX pacnpeneneHuto (horo 1 - a). 3epHa
MMEIOT YTJIOBATYIO U TOJIyoKaTaHHyt0 ¢dopmy. Pazdpoc 3eper mo pazmepy ot ~100
10 800 MKM, 3TO KPYITHO3EPHUCTHIN IeCYaHUK. Ha MOBEpXHOCTH 3€pEH U B
MEX3EpEHHOM IPOCTPAHCTBE HAOIIOAAETCs LIeMeHTUpYoas (asza, koTopas
MPEICTABIIAET COOOM CKOIJIEHUS TAOJIMTYATHIX KPUCTAJUIOB pa3MepoM 2-4 MKM U



MEJIKHX arperaToB OKPyTIIOi (GOopMEI, pa3MepoM MeHee | MKM, COCTOsIINE U3
HaHOPa3MEPHBIX YacThil. [10 TaHHBIM MUKpOaHaIn3a CBI3yromias ¢aza COIEPIKUT
00JIbIIIOE KOJTUYECTBO OKCHJIA JKele3a, Ha ypoBHE ~20-60% B meHbIieM
KOJIMYECTBE MPUCYTCTBYIOT AneMeHThl: S102 (~16-43 %), A1203 (~14-19%), MgO
(~2-3%). Csszyromas (a3za, CKopee BCero, IpeiCTaBisieT coO0M KeIe3ucTo-
THIPOCITIOIUCTO-TIIMHUCTHIN [IEMEHT

Jl71st cpaBHEHMS MBI KCCIEA0BAIM 00pa3el] MecYaHuKa, B3SITOrO U3 TOPHBIX
IJIACTOB B palioHe "BOCBMHIOIbMEHBS" Ha Oepery peku [lmana (porto 1 - 6).
MuxkpocTpyKkTypa 00paslia JOCTaTOYHO OJHOPOAHAS 110 pa3Mepy 3€peH U
paBHOMEpHas 1o uX pacnpezeneHuto . [I[peodbnamaromuii pasmep 3epeH COCTaBIsIeT
~50-100 MKM XapakTepu3yeT MaTepuall Kak MEJIKO3EpHUCTBIN Necyanuk. Popma
3epeH pazHooOpa3Has: OKaTaHHasl, MOJyOKaTaHHasl, yIiioBaTtas W 00JOMOYHas.
Mex 1y 3epHaMU 1 Ha UX MIOBEPXHOCTH HAOIIOJAETCsl OpUCTas CBs3ytomas ¢asa,
MpeICTaBIIAIONIAs COO0M KOPaJIOBUIHbIE O0pa30BaHUs U YellyHyaTble YaCTHIIbI.
[lo naHHBIM MUKpOaHaIN3a OCHOBHBIMU KOMITOHEHTAMHU 3TOU (pa3bl SBISIOTCA:
Si102 (~22-48%), A1203 (~15-20%), FeO (~6-30%), Na20 (~4%), K20 (~2-7%)
u MgO (~2-3,5%). MoHO CKa3aTh, 4TO COCTaB 3TOH (a3bl OTBEUAET THAPO-
CJTFOIUCTO-TJIMHUCTO-TUAPOOKCHUTHOKEIE3UCTOMY 1IEMEHTY.

Gomo 1. Muxpocmpykmypa mamepuanog 001bMeHa U NPUPOOHO20 NeCHAHUKA, ONMUYECKULL
Mmukpockon, ygenuuenue 130X:
a). - donvmen donunsl pexu [waoa; 6). - necuanux 2op donunsl pexu I[lwaoa.

Kak Buaum u3 npuBeHHBIX TaHHBIX*, 1Ba 00pasiia NecyaHruKa pa3anyaroiimnecs
MeXKy coO0M pa3MepoM 3epeH U HEKOTOPHIMU Pa3IUYUsIMU B IPOIIECHTHOM
COOTHOILIEHUHY KOMIIOHEHTOB IleMeHTa. Takue o0pasiibl MOTYT IPOUCXOIUTD U3
Pa3HbIX TOPU3OHTOB OAHON CTpaTUTrpadUUeCcKON TOJIIIH.
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Ha ocHOBaHWYM MOTy9EeHHBIX TAHHBIX MOXXHO OBLTO OBI TIPEAMOI0KUTD, YTO
UCCJIeIyEMBbIE 10IbMEHBI MOIJIM OBbITh CI€NIaHbl U3 TUIACTOB MECYaHUKA
OKPY’KaIOIIKUX TOP, HO AaJIbHEHIIINE UCCIIe0BAHMS 00pa3L0B METOI0M
CKaHUpyIoliei pactpoBoit anekTpoHHoi Mukpockonuu (COM «EVO 40 XVPy),
OIPOBEPTIIN ITO MPEANOTIOKEHUE. ITO UCCIIEIOBAHNUE [TO3BOJIUIIO BBISIBUTh OYEHB
WHTEPECHBIC pa3auyus B o0pa3liax NecyaHnKka OyKBaJIbHO HE BUIUMBIX “‘HE
BOOPY>KEHHBIM IJ1a30M .

JleTaibHBI MUKPOCTPYKTYPHBINM aHAJIM3 CPE30B Marepuaia J0JIbMEHA HE BbISIBUI
CJIEI0B MOPCKUX (OKEaHHMYECKUX ) MUKPOOPTaHU3MOB, & 3TO OJUH U3 BaKHBIX
MPU3HAKOB 0CAJOYHBIX MOPOJ 00pa30BaBIIKXCS HA JHE Bogoema (Doto 2).

o
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gomo 2. Muxpocmpykmypa amepuaﬂoe OOJ.leeHO&- 3]Z€LKnL’lp0HHbllx7 MUKDPOCKON:
(photo 1017) - donemen doaunwvl pexu Iwaoa;
(photo 979) - donvmen copvr Hexcuc.

CoBceM JIpyryto KapTUHY MbI ITOJIYYWIH UCCIEAYs MaTepual, B3AThli U3 MJIACTOB
necyaHuka Ha TeppuTopur Gpepmepckoro xossiictea" {onpmen” Bosine p. lorya u
B fonuHe peku [lmaga. DTu 06pasiibl UMeNn IPKO BEIPAKEHHYIO CTPYKTYPY
0CaJIOYHOM MOPOIbI, 00pa30BaAHHOMN JECATKH MIJIJTMOHOB JIET Ha3a]l Ha JHE
JIPEBHET0 BOAOEMA. B MUKPOCTPYKTYpe XOpOIIO BUJHBI KDEMHHUEBBIE 000IOUKHU
IIPOCTENIINX MUKPOBOJIOPOCIEH TUaTOMEN U PAIUOJISIPUH, YTO ITOATBEPKIAAET
MOPCKO€ 0CaJI0YHOE MPOUCXO0XKIeHHe necyanuka (poto 3). Ero neMeHTHas cBsizka
neiicrBuTesbHO coctouT n3 CaCO3, S1i02 u A1203.
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gomo. 3. B muxpocmpykmype copHbix nopod XOpOuo 8UOHBL KpeMHUeBble 000N0UKU
npocmenuux MuKpogooopociel ouamomel u paouoaspuil (photo 997) - uz oonunst pexu
Twaoa; (photo 1006) - uz donunst pexu /lozyad.

OnHOKIETOYHBIE TUAaTOMOBBIE BOJOPOCIH - CAMBIE PACIIPOCTPAHEHHBIE U
KU3HEHHO Ba)KHBIE pacTeHus Ha 3emJie. [luaromen B mpoiecce poTocuHTesa
IPOAYLHUPYIOT OCHOBHOE KOJMYECTBO KUCIOPOJa, CoAepkKallerocs B atmocdepe,
MOIJICP>KUBAIOT OKEAHCKYIO MUIIEBYIO 11enh (poTo 4). DT BOIOPOCTH
IPOIBETAIOT MOBCIOAY, IJI€ €CTh CBET, BOJIA, YIJIEKUCIBINA ra3 1 HEOOXOUMBbIE
NUTATENbHbIE BEIIECTBA: B XOJIOJHBIX TOPHBIX PYUYbSIX, TEPMAIBbHBIX HCTOYHHUKAX,
TPSI3HBIX JIY’Kax U NPUAOPOKHBIX KaHaBaxX. OIMH JINTP MPOCTOW MOPCKOU BOJBI
MOJKET cofeprkaTh Oosee 10 MIIH. 3TUX OJTHOKJIETOUYHBIX PACTEHUM, pa3Mep
KOTOpPBIX KoJsiebsercs B npeaenax ot 0,75 MukpoHoB 70 1 mumumerpa. Kierku
JUATOMEN UMEIOT TBEPABI KPEMHEBBIN MTAHIIUPB, YTO ONPEIEISIET UX TPEKPACHYIO
COXPAaHHOCTbH B OCAJI0YHBIX MOPOAAX B TEUEHUE MUJUIMOHOB JIeT. Bee 310 nemaer
JMaTOMEH CBOETO POJia MHAUKATOPOM TOTO, YTO OCaJ0YHas Mopoja o0pa3oBaHa B
BOJHBIX YCIOBUAX. B uccienoBanHbx 00pasuax 10JIbMEHOB TUATOMEN HE ObLIN
0OHapy KEHBI.
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@omo 4. Paznoobdpasue nanyupeti ouamometl (u3 pabomer Iprncma I 'exxens Kunstformen der
Natur, 1904)

[Tecuannk U3 KOTOPOTO CAEIAHBI TOJIBMEHBI 00Pa30BaAICS B MHBIX, OTIUIHBIX OT
KJIACCUYECKOT'0 OCaJIKOHAKOIIJICHUS YCIOBUAX. Y CJIOBUA (ONMCAaHHBIC HAMU paHee),
MIPOUCXOAMBIIKE B TOJIIAX OCAJOYHBIX MOPO] MOTJIA IPUBECTH K PACTBOPEHUIO
HNaHIUPEl MUKPOBOIOPOCTEH U K 00pa30BaHHIO TAKOTO “O€3)KU3HEHHOTO”’
necyaHuka.

Mp1 oToOpanu 26 o0pa3ioB MecyaHuKa OT HECKOJIBKUX J0JIbMEHOB U U3 BBIXOJIOB
IIECUaHBbIX IJIbIO BO3JI€ 3TUX JOJBbMEHOB B paiioHe ctanulsl Lllancyrckoit, ropbl
Hokcuc, nocenxka I[Mmama. st mpoBeneHus neTporpaguaeckoro ucciie0BaHus
MBI 0OpaTHIINCh K HAyYHOMY cOTpyaHUKY My3es 3emneBenenus MI'Y O.C.
bepesnep. HccnenoBanne npoBEAECHO € MOMOIIBIO HOJISIPU3AIMOHHOTO
Mukpockorna "Axioplan 2" ¢pupmsl Carl Zeiss. O0bem Haliei myoiukanuu He
MO3BOJISIET MOJTHOCTHIO IPUBECTH ONMKMCAHKUE NITU(OB, HO OOIIHIA BHIBOJ MBI
IIPUBEJIEM MOJHOCTHIO.

“B nmocTpoiikax UCIOJIb30BaHbI OJJTHOTUITHBIE TOPHBIE OPOJIbI IPUPOTHOTO
IPOUCXOXKICHUS — TeCUaHUKU. HekoTopbie U3 HUX COBEPIICHHO MOJO00HBI, Ipyrue
B JICTAJISIX PA3IUYAIOTCs, HO 9TU Pa3IuyiMs HE HACTOJIBKO CYIIIECTBEHHBI, YTOOBI
MpeAnoaraTh, YTo MOPOJIbl 00PA30BATKUCH B PA3IMUHBIX YCIOBHUSIX U OTHOCSTCS K
Pa3HOBO3PACTHBIM YacCTsAM paspesa.

OO6mme yepThl BceX MECYaHUKOB. Bce OHM OTHOCSTCSL K CEMEMCTBY apKO30B.
CocraB 00;10MOYHOTO MaTepuaa B 1esioM cxojieH. KonmmuecTBeHHO peo01aaaroT
3épHa MUHEPAIOB (KPUCTAJUIOKIIACTHAKA): 3TO KBApIl, TPUIEM BHICBOOOKICHHBII
KaK U3 MarMaTU4ecKux (FPpaHUTOUIbI), TaK U U3 OCATOUYHBIX (TIECYAHUKU C
pereHepaMOHHBIM KBapIIEBBIM IIEMEHTOM ) TIOPOJI, ¥ TIOJICBBIC IITIATHI
(cooTHOIIEHNE KBapIL : MOJIEBOM mmaT ~ 3 : 1); NpUCYTCTBYIOT 00JIOMOYHBIE
CIIIOABI — BO BCeX 00pasiiax MyCKOBUT, B HEKOTOPBIX — TaK)Ke U OMOTUT
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(TuApaTUPOBAHHBIN, MEXaHUYECKU AEPOPMHUPOBAHHBINA — «TOQPUPOBAHHBIINY ).
JIuToknactuueckas cocraisitonas (0061o0Mku opos) coctasisietr 10-15%
00JI0OMOYHOTO MaTepHasia. ITO BCTPEUAIOIIMECS BO BCEX MeCYaHUKAX (hparMeHThI
I'PaHUTOUAOB (KBAPII-TOJIEBOIINATOBBIE CPOCTKH, MUPMEKUTU3UPOBAHHBIH
OJIUTOKJIa3) © MUKPO3EPHUCTHIX arperaroB, HAIOMUHAIONIUX (PEeIb3UTOBUIHBIC
BYJIKAHUTBI KUCJIOTO COCTaBa; 0OJIOMKH OCaJI0OYHBIX MOPO/T (aJIEBPOJIUTOB U
apTUJUIATOB); 00JIOMKH METaMOP(PUISCKUX TIOPOJI: TITMHUCTHIX CIIAHIICB,
TOHKO3EPHUCTBIX KBAPLIUTOB; CPOCTKU KBapIla JIMOO IJIarnoKiia3a co CII0IaMu,
KOTOpPBIC B paBHOM CTEMEHU MOTYT IIPOUCXOUTh U U3 TEX K€ MarMaTUYECKHUX
(rpanuTouibl), U U3 MeTamopduueckux (THEHCH U TIaruorueicel) mopos. o
HaO0Opy MUHEPANIOB TSKENON (PpaKklMK MECYAHUKHU HE Pa3InYaloTCs:
CUCTEMATHUYECKU MPUCYTCTBYIOIINE MUHEPAJbI (LIUPKOH, TYpMalIUH, CQeH, pyaAHbINA
MUHEpaJ) BCTPEYAIOTCS B PA3HBIX MECUaHUKAaX B PA3HBIX COUETAHUAX; OoJiee
HK30TUYHBIE aKIeccopuu (3enéHas poroBasi oOOMaHKa B 1UI.2, O€CIIBETHBIN
am(puOoJI B IUL.5, SMHUIOT M alaTHT B 1112, TpaHaT B 1T 7) BCTPEYEHBI KaXKIbIH
TOJIBKO B OJJTHOM IIJTM(€ B BUJI€ OAHOTO 3HAKA HA HUIH(], YTO HE MO3BOJIAET CYAUTD,
HACKOJIbKO XapaKTEPHbI OHU JUISl 3aKJIFOYAOIINX UX TECYAHUKOB.

[HemeHT NIEHOYHBIN U IIIEHOYHO-CTYCTKOBBIN, 3aHnMaeT 10-15% ropHoi nopo/isl,
TJIMHUCTBIN, ¢ OOJIBIIIEH UM MEHBIIICH MPUMECHIO THAPOOKUCIIOB XKefe3a,
OKpallMBarouei ero B Oypolil WK p>kaBo-Oypbli BET.”

Ha ocHOBaHMM 3THX BBIBOJOM MOYXXHO TOBOPHUTH 00 HICHTUYHOCTH IIECUAaHUKOB, U3
KOTOPBIX CJIeJIaHbI JOJIbMEHBI U CKAJIbHBIX TITBIOOBBIX BBEIXOIOB BO3JIC TOJIHMEHOB.
JloJbMEHBI JieNIaTu HEe M3 TUIACTOB IeCUYaHWKa BCTPEUAIOIIEroCs B TOpaxX Cpeau
ITACTOB MEpIeliel U aprejUIMTOB, a U3 TOTO XKe MaTepHalia, U3 KOTOPOTO COCTOSIT
O0echopMEeHHBIC HE CIIOMCTHIC TJIBIOBI IIECYaHNKA BCTPEUAOLITHECS BO3JIS
JOJIbMEHOB.



Ckon necuanuxa. I'opa eozne nocenoxa l[lwaoa. @pazmenm eemku oepesa u y20abKiu 6MypOSaHbl
8 NeCUaHUK.

Hccnenys BBIXObI HECUAHUKOB B PA3JIMYHBIX PAiOHAX MBI YACTO HAXOIUIN
3aMypOBaHHbIE B MNECYAHHUKE KYCOUKH YIJIs, Mepreis U (parMeHThl pacCTEHUM.
VYTOdbKH COXPaHSAIU 3a1aX U UMU MOXHO ObLIO nucaTh. @parMeHT BEKU JepeBa
KOTOPBIN BbI BUANUTE Ha GoTorpaduu 66 Mbl 0OHAPYKHIIN HA CKATBHOM BBIXOJIE
Bo3J1e nocesnka [lmaga. OHa 0OYeHb XOPOIIO COXPAaHUIIACH, BUTHBI
OTCTIanBAIOIIHECs SJIEMEHBI KOPbI, COXpaHWIcs 1[BeT. J[peBecuHa He o0yTieHa,
XOTsI BOKPYT HE€ BUIHBI BMYPOBAaHHBIE YTOJIbKU. BUIMMO BeTKa U yTrOIbKH OBLTH
sanuthl [ITLHM. Temnepatypa I[II'LIM He morna 6wk BhIe 200 rpaaycos, T.K.
uHaue Obl BeTka oOyramiack. B Gnmxaiiiiee Bpemsi Mbl IUIaHUPYEM IIPOBECTU
pauoyTIepOHOE UCCIEA0BAHNE JAHHBIX OPraHUUECKUX BKIIOUCHHH.
[TonydeHHble pe3ynbTaThl JaTYT AATy, KOTJa 3TU YTOJIbKU MOMAIU B TIECUaHYIO
maccy.

KPATKO O I'EOJIOI'NM KABKA3A

bonpmon KaBkaz — rpanino3Hoe ropHOE IMOJHATHE, COCTOALLEE U3
MHOT'OUYHCIICHHBIX XpeOTOB U 0TporoB [[imuHoit okono 1500 kM U TII0IIAIbI0 OKOJIO
145 thIc. KM . OH TSHETCS € CEBEpO-3anaja Ha FOro-BOCTOK OT TamMaHCKOro
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nojiyoctpoBa Ha YepHOM MOpe 10 ANIIEpoHCKOTro nmoiyocTpoBa Ha Kacrmiickom

Mope.

[Tpomeccrt hopmupoBanms KaBkaza Haganuch, mpumepHo 180-200 MuH et Tomy
Ha3aJl HayaJicsl pacnaj cynepkoHTuHeHTa [lanresi, 00beAMHABIIETO JJO 3TOTO BCIO
KOHTHHEHTaJIbHYIO cylly. B pesynbrare pazpyuienus [lanren oOpazoBbiBancs
okeana Teruc. Ha qHe pacmmpsronierocss okeaHa IpoOUCX0IUIJI0 HAKOIUJICHUE U
Pa3BUTHE TEX OCAJOYHBIX OTIIOXKEHHM, KOTOPbIE cefYac COCTABISAIOT OOJBIIIYIO
4acTh TOpHOro coopykenus bonsmoro Kaskasa.

B cpenneropckyto amoxy (165 M) obmiee pactsbkenue [lanreu Il yeununocs u
IIPUBEJIO K OKOHYATEIBHOMY pacnajy CyepKOHTUTEHTA U Pa3/ICICHUIO €r0 Ha
CEBEPHYIO 4aCTh - JIaBpa3uio, Ha FOKHOW OKpamHe KOTOPOU pacmosaraics
MOpcKo# Oaccelin Oyayiiero KaBkasza, u 10)KHYIO 4acTh - [ OHBaHY.

['ongBaHa MOCTENEHHO Pa3BOPAYMBAETCA IPOTUB YaCOBOU CTpENKH: TeTnc
IIPOJIOJKAET PACIIMPSTHCS B 3aI1aTHOM YaCTU M HAYMHAET COKPAIAThCS Ha
BocToke. OOcTaHOBKA pacTsbkeHrs Ha KaBKa3ckoM ydacTKe CeBEpHOI OKpauHbI
Teruca cMeHseTCA CKATUEM, KOTOPOE MPUBENO K PA3BUTHIO CKIAA4ATOCTH U
HajBUroB. Jlepopmanuu npogoikatores u B Hauane MenoBoro nepuona (145
MJTH).

Adpukano-ApaBuiickas IUIMTa HAYMHAET ABUKEHUE K ceBepy U 0KoJo 40-33 milH.
net TeTuc MoaHOCTHIO 3aKpbiBaeTcs. Ha 3anaze npoucxoquT pacKpbITHE
AtnaHTrueckoro okeana. HeiHe cymiecTByronme BnaanHbl Cpean3eMHOro,
Yépnoro u Kacnuiickoro Mopeu - Takke peauKThl OkeaHa Tetuc.



Okouo 10 miH. JeT Ha3aa ApaBuiicKas IJIMTa Hayajla OTKaJIbIBAThCS OT
Adpukanckoit 1 ObICTpO MpoaBUTATHCS K ceBepy. Ha ceBepe Haxoaumach
EBpoasnarckas minta i CTPyKTYpBhl OKPAMHHOTO MOPSsI, BKITIOYas TOJIIHA MOPCKUX
0CaJIKOB, UCTIBITAIA CUIIbHEHIIIEE C)KaTHE M ObLTH BHIBEICHBI K TTOBEPXHOCTH B
BHUJIC CIIO’)KHOTO TOPHOCKJIAI4aTOe COOPYKEHHE, COCTOSIIIECE U3 HECKOIBKUX
CKJIaJYaThIX BO3BBILIECHUHN U pa3feionX UX CKIaa4aThIX OMyCKaHH.

CxeMa CTOJIKHOBEHUS! KOHTUHEHTAJIbHBIX TUITUT U OPMUPOBAHUE TOP U
peATrOpHOTO Mporuoda.

MopHsIR xpedeT

MpERMopHEIR
nporig

KOHT WHEWT A HAA TIIT @

NuTochepa A— [TOCCHEDE
il

Cxema cmonKHO8eHUsI KOHMUHEHMAILHLIX NAUM U popMUposanue 2op u nped20pHo20 Npo2uoa.

Monenu, OCHOBaHHBIC Ha TJI00aTbHOM aHAIHM3E NaHHBIX O JIBUKCHUH Pa3IMIHbIX
TUTAT, TIOKA3bIBAIOT, YTO OTHOCUTENbHO EBpazuiickoil TuMThl ApaBUiicKas IIUTA
JBUKETCSI B CEBEPO-CEBEPO-3aaJHOM HAIIPABIEHUH CO CKOPOCThIO OKOJIO 18-25

MM/T0J1 (CKOPOCTh OCPEIHEHHAS 3a TIOCIEHUE 3 MITH. JIET).

®opmupoBanue bonbioro Kaskasza conpoBokianoch nporudaHnuem B
MPUMBIKAIONIUX C CeBEpa YaCTAX CKU(DCKOU m1aTdhopmbl, B pe3yibTaTe ObUIH
chopmupoBanbl A3zoBo-Kybanckuii u Tepcko-Kacnuiickuii mpearopHsie mporuosbl.
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T'opnvie coopyacenus bonvuwoeo u Manozo Kaexasa pacnonaearomes 6 obnacmu
KOHMUHEHMAIbHblX cmoaxkHosenull Eepasutickoul u apasutickou aumocgepuvix naum. (McClusky
S. et al, 2000 ¢ uzmenenusimu)

B nnacrax ocamouHbpix HakorieHn (5-10 kM) maBiaeHHE JOCTUTATIO COTEH
aTMocdep a TemriepaTypa Morjia J0CTUraTh COTEH IpalycoB. B Takux ycnoBusix
HauYMHAJIM PACTBOPATCS T€ COEAMHEHUS (MUHEPAJIbl) KOTOPBIE IIPHU OOBIYHBIX
yCIOBUSIX (YCIOBUSIX MOBEPXHOCTHU 3€MJIM) HE PacTBOPSIIOTCS B Boje. Hanpumep,
IPU NOTPYKEHUH IJIMH Ha O0JIbIINE TITyOUHBI 3HAUNTENbHYIO TEOXUMHUECKYIO
aKTUBHOCTH NMPHOOpPETaeT KpeMHEKUCIoTa. B akcnepuMeHTabHbIX paboTax
I".OxamoTo 1 Jp. OBIIO YCTAaHOBJIEHO, YTO pacTBOpUMOCTh Si0O2 NTUHEHHO cBA3aHa
¢ noBbilIeHueM TemiepaTypsbl: pu 0 C amopHbIif kpemHe3eM pacTBopumM 10 60-
80 mr/mutp, a npu 200 C - no 1100 mr/auTp.

B ruHUCTBIX TONIIaX MOTrpy>KarOIIMXCs HAa TIyOUHBI 5-6 KM U OJBEPrarolInXcs
BO3JICHCTBHIO BBICOKMX TEMIIEPATyp U AaBICHUH, PU OIArONpHUsITHBIX YCIOBUAX
CaMOITPOM3BOJIBHO 3apOKIAIOTCS CI0KHBIE Ta30BOJIHBIE PACTBOPHI. IMEHHO Takue
ra3oBOHbIE (DITIOU]IBI 00PA3yIOT 30HBI PA3YIJIOTHEHHS U CBEPXBBICOKOTO
JABJICHUS B INIMHAX U NECYAHBIX IUIACTaX W UMEHHO OHH, a HE IPOCTas BOJA,
OT)KMMAIOTCS U3 IVIMH B Pa3JIOMbI U IpYTUe TEKTOHUYECKNE HAPYILEHUS U
YCTPEMJISFOTCS IO HUM K 3€MHOM OBEPXHOCTH WJIM HAYMHAIOT Iy TEIECTBOBATh
10 TUIACTaM-KOJUUIEKTOPaM.

B norpy:keHHbIX TONIIaX BO3HUKAIOT AHOMAJIBHO BBICOKHME IIJIACTOBBIE JABIICHUS,
KOTOpBIE B TTTyOOKHX MX YaCTAX HEPEAKO COXPAHSIIOTCS Ha MPOTKEHUU
JUIMTEJIBHOTO T'€0JIOTMYECKOr0 BPEMEHH, TEM CaMBIM CO3JA0TCS YCIOBUS IS
IIPOSIBJICHUS TPA3EBOM BYJIKAHU3M.


http://dolmen.ucoz.ru/_pu/0/54147.jpg�

SABJIY/XKIEHUA

C.B. Basiranos B cBoeil kaure "Jlonsmensl KaBka3za - peKOHCTpyKUus KyJibTa'",
OTMEYaET, YTO MPHU PACKOIKaX JT0JIbMEHOB HE ObLIO HAlJICHO HU MHCTPYMEHTOB,
HU TEXHUYECKUX MPUCITIOCOOTIEHHH, C MOMOIIbIO KOTOPBIX BO3BOJAMINCH 3TH
Meranutudeckue coopyxenus (C.B.Banranos, 2004, c. 104-110.). [Toromy Hac
TaK U MOPAKAIOT 3TU TAUHCTBEHHBIE METAIUTUYECKHUE COOPYKEHUS, TAIOIIHE
OO0JIBIION TTPOCTOP JIJISl PA3TMYHBIX MApAHAYYHBIX (haHTa3Uil 0COOCHHO OYPHO
pacuBeTnX B Hayasie 90-X roJ0B NpOILLIOro CToJNEeTHs Ha (hoHE 00IIero
YBJICUEHUS] BCEM TAMHCTBEHHBIM U 330TeprudeckuM. [losBuiace macca runores,
O0OBSACHAIONINX MTPOUCXO0XKICHUE U Ha3HAYEHHE JTOJIbMEHOB, OT KOCMUYECKHUX J10
Marm4ecKuXx.

BoT TO/IbKO HEKOTOPBIE YTBEPKICHUS O HA3HAYEHUHU U CBOMCTBAX J1I0JIbMEHOB
KOTOPbIE MOKHO BCTPETUTh HAa MPOCTOPAX UHTEPHETA U B 330TEPUUECKOM
JAUTEpaType.

J10JIbMEHBI - TOYKH MEPECEUCHUs MO3EMHBIX PEK.
JloJIbMEHBI -IPEBHUE METEOCTAHIINH.

JlombMeHEI - IpeBHUE 00CEpBATOPHH.

JlonmbMeHBI - 0eCIIpOBOJIOYHBIN Tenerpad.
J10JIbMEHBI - HCTOYHUKHU SHEPTUH.

JloJIbMEHBI - ICTOUYHHUKHU Y XpaHWIUIA HHOOpMaILIUU
JlonbMeHBI - cTapTOBast IUIOMIAKA.

J10JIbMEHBI - YHKTHI TEJICTIOPTALIUH.

JIoJIbMEHBI - MECTa CUJIbI U TIEPECEUCHUE JICH.
JlobMEHBI - OpyKHE.

B JO0JIbMCHAax CO6J'IIOJI€HO 30JI0TOC CCUCHUC.



Bozne nonbmMeHoB HaOMI0AI0TCS TUIa3MOUIBI UM SHEPTOMH(POPMAIIIOHHBIE
CYIIHOCTH.

JloJIbMEHBI aKyCTUYECKUE YCTAaHOBKHU.
Jlo1bMEHBI UMEIOT COJISIPHYIO (COJTHEUHYI0) OPHUEHTAIIUIO.

HecmoTps Ha TO, 4TO BCce epeuncieHHbIE BBIIIE SBIICHUS W CBOMCTBA JOJbMEHOB
HU KTO HH KOTJIa HE JIOKA3bIBaJl OHU BEJIMKOJICITHO IPUHUMAIOTCS JIFOABMU MPOCTO
Ha BEpy.

OmnpoBepraTe yTBEPKIAEHUS TUIA “AOJBMEHBI - IYHKTHI TEJIEOPTALUN WIN
“IOTBMEHBI - UICTOYHUKHY U XpaHUJIUIIA HHPOpMauu~ MbI HE coOupaemcs. ITo
BOITPOC BepHI JIoAe. Mbl yBakaem Bepy. Ho HEKOTOpPBIE yTBEPKIACHHUS IOIAFOTCS
KaK Hay4yHO 000CHOBaHHbIE. VI 1O 3TOMY MOBOY MBI BBICKAKEMCH.

30s10TOC CeueHMe - IeJIEHUE OTPE3Ka Ha YaCTU B TAKOM COOTHOUIEHUH, PU
KOTOPOM OOJIBITIAas YaCTh OTHOCUTCS K MEHBIIEH, Kak CyMMa K OOJIBIIIEH.
Hanpumep, nenenue orpeska AC Ha JBe 4acTH TaKuM 00pa3oM, 4TO OOJIbLIAs €ro
yacTh AB oTHOCHuTCs K MeHblIer BC Tak, kak Bech oTpe3ok AC otHocutcs k AB
(T.e.a:b=b:cumuc:b=b:a.).

TepmuH "3010T0€ ceuenune" ObUT BBEIEH B 00MXx0A BenukuM JleoHapao na Bunuw,
KOTOPBIM HUCTOJIb30BAJ 30JI0TOE CEUCHHE KaK MPOIMOPIUHU "UIeaTbHOTO
yesnoBeueckoro tena". O0paTuTe BHUMaHUE "HI€abHOT0'"C TOYKU 3pEHHUS
“30JI0TOTO CEYEHUS ™, @ HE PEabHOT'O C TOYKH 3PEHUS OMOJIOTHU. 30JI0TOE CEUCHUE
MMEEeT MHOKECTBO 3aMeUaTeIbHBIX CBOMCTB, HO €Ilé O0JIbIIIe CBOMCTB
BBIMBIIJICHHBIX, ciieays JIeoHapao na Bunuu, MHOrHe mtoau ""cTpeMsTcsa HaTh"
30JI0TO€ CEYEHHUE BO BCEM UTO MEXKAY MOJyTOpPa U IBYMS. T.€. “30JI0TO€ CeUeHue”
IIPU JKEJTaHUU MOXKHO HAWTH /i€ YTOAHO.

Pa3zmepsl 10JbMEHOB CTOJIb pa3HOOOPa3HbI M HEIMTOBTOPUMBI, YTO TOBOPUTH O
HAJIMYUU B HUX ‘“30JI0TOTO CEUECHHUSA HET HU KaKUX OCHOBAHUMU.

I[OJIbMeHbI - AKYCTHYECCKHE YCTAHOBKM.

Astopsl P.®@ypayii u FO.11IBalinak
http://www.is.svitonline.com/sliderm/dolmen/dolmen.html Hanucanu craTeio Mo
Ha3BaHHEM “JlOJIbMEHBI - aKyCTUUECKHE YCTaHOBKN . [Ipoananu3upyem
paccykJieHus aBTOpoB. /{1151 3TOro 1ocTaTouyHO Kypca (PU3UKHU CPeAHEN MIKOJIbI.

Paccyxnas o reoMeTpru4ecKuX U p€30HAHCHBIX CBOMCTBAX KOHCTPYKIUN
JIOJIbMEHOB, OHU COBEPIIEHHO 0 HEMOHSATHOM JIOTUKE JEJAI0T TAKOM BBIBOJI
(mmrata): "WTak, reomeTpuyeckue napaMeTpbl KaMep J0JIbMEHOB



CBUJIETENBCTBYIOT O TOM, YTO 3TH COOPYKEHUS MOTJIM T€HEPUPOBATh
HU3KOYACTOTHBIE aKyCTUYECKHE KojieOaHus."

Pe3onaTop u renepaTop 3TO NPUHUUNHUAIBLHO PAa3HbIE YCTPOMCTBA OCHOBAHHBIE HA
pa3IMUHbIX (U3NYECKUX MPUHIIMTIAX. PE30HAHC - SBIEHUE PE3KOTO BO3pacTaHUs
aMILTUTY bl BBIHYKJICHHBIX KOJ€OaHUM Teja MPU COBIAICHUH YaCTOThI
BBIHYKIAIOIIEH MePUOINYECKON CHIIBI C COOCTBEHHOM YaCTOTOM KoJeOaHui Tea.
T.e. mob6oe momenieHue o6JagaeT CBOMCTBAMM pe30HaHca (11 KaKON-TO
OTIPEICJICHHOM YacTOThI) HO IPH 3TOM ITO BOBCE HE reHepaTop. [[0mKHO ObITh
OTJIETTHOE YCTPOMCTBO KOTOPOE OYy/IET TeHEpUPOBaTh (CO3/1aBaTh) 3Ty CaMYIO
4acToTy.

Jlanee aBTOPBI EPEXOIAT K 0OCYKICHUIO TEHEPAIMH JI0JIbMEHAMU YJIbTpa3ByKa.
BHoBB ux paccyxaeHus mo noBoay nbe3odd@exra, no kpaitHeit Mepe MOXKHO
Ha3BaTh CTPAHHBIMU (a TouHee O6e3rpaMoTHBIME). CyTh Mbe303(deKTa COCTOUT BO
B3aMMOCBSI3H MPOIECCOB 1ePOPMUPOBAHUS KPUCTAIIOB U BO3HUKHOBEHHUSI Ha UX
MOBEPXHOCTSX JEKTPUUYECKON Pa3HOCTH MOTEHUUAOB. T.e. ecinu Mbl OyieM
nedhopMHUpPOBaTh KPUCTAUT KBapla (MMEHHO KPUCTAJUT ) TO Ha €ro Kpasix
BO3HHUKHET pa3HOCTh MoTeHuuanoB. ([Ibe303axuraiika - HaKMMaeM Ha MPY>KUHY,
MOJIy4aeM Pe3KU yJap MOJIOTOYKA [0 MbE30KPUCTAIY, TbE30KPHUCTA
BbIpadaThIBaeT (rpy0o0) SIEKTPUUECKUNA TOK, UCKPa MOIKUTaeT ra3) A BOT UTOOBI
MOJIYYUTh YIABTPA3BYK, T.€. 3aCTABUTh KPUCTAILI KOJIEOATHCsI, TO HA000OPOT yXKE K
KPUCTAJLTY HY>KHO MOJIBECTH OIpe/IeJIeHHOEe Hanpsbkenue. M kpucrami 3Tot
JaJIEKO HE MPOCTO KyCOK KBapia. OH JOJIKEH OTBEYaTh OMPEIEIEHHBIM
TEXHOJIOTUYECKUM TpeOOBaHUSM (KaueCTBO U PACION0KEHNE KPUCTATUYECKOM
pELIeTKH, METAIM3aIUs TPaHel sl MOJIBOJIa SJIEKTPUYECTBA U T.J1.).

U Tak paccyxJeHre HallluX YKPanHCKUX aBTOPOB HEBEPHBI U OMIUOOYHBI B CBOEH
OCHOBE. M0>KHO pa3aBUTh B MbLIb BCE KPUCTAJUIBI KBAPLA B IECYAHOU TUIUTE, HO
HU yJbTPa3ByKa, HU AJIIEKTPUYECTBA MbI TaK U HE NOJIy4yuM. PacnpocTpanenue
yJIbTpa3ByKa B BO3AYIIHOW CPEJE U €ro 3aTyXaHHE - 3TO OT/AeNIbHas TeMa. Tak ke
KaK Y 3JIETPONPOBOJHOCTD TJIMHBI U KBapla.

JloJbMEHBI MOKHO CUUTATh aKyCTUYECKUMH YCTaHOBKaMU He 0oJiee ueM
TAKOBBIMU MO>XHO CUMTAaTh COOAaYbU OYJKH, MyCOPHBIE KOHTEHHEPHI WIH Fapaxky.
OcTanbHble pacCyJACHUH aBTOPOB - YUCTasl HE Hay4Has (haHTaCTHKA.

Coasipnasi opuentanusi. CosisipHasi 3Ha4uT 1o coinHy. HecmoTps Ha TO , 4TO
OY€Hb MHOTHE DHTY3UACTHI CKJIIOHHBI TOBOPUTH O COJISIPHOUN OpUEHTAIIUU
JI0JIbMEHOB, Y HUX €€ KaK TakoBOW HeT. Yare Bcero 10JIbMEHbI PacloiaratoTcs
Kak OBl 3TO CKa3aTh ... Hy KpacuBo uTo Jiu. [Ipu 3TOM cTOs Ha pa3HbIX Oeperax
PEKU B OHOM MECTHOCTH MOTYT CMOTPETh Ha PEKY a MOT'YT CMOTPETh U B OJIHY
CTOPOHY.



Bot nansbIe 10 OpUEHTAMH TOIBMEHOB U3 KHUTM MopkoBuHa "Jl0JIbMEHBI
3amagaoro Kaskasa'.

BCETO JOJIBMEHOB ....ceceruurieeauireeenireeeenireeens 644
noptas opueHtTupoBad Ha IOr ................. 333
noptajn opueHTupoBan Ha O-B ................ 93
noptajn opueHTupoBaH Ha FO-3 ................. 21
NOpTAJI OPUEHTUPOBAaH HA B ................... 152
NOPTAJI OPUEHTUPOBAH HA 3.....oeeevuvieennnne 20
nopTaJl OPUEHTUPOBAH HA C....oovvvnvvveeennnen.. 7
noprtay opueHTupoBad Ha C-B.................... 13
nopTajl OpueHTUpoBaH Ha C-3.........cccceeee. 5

Kak camu BuMTe KaHOHUYECKOTO (HAIIpUMEP, KaK B IIEPKBaAX) PACION0KEHUS HET.
[Tonoxenue 60bIIE 3aBUCUT OT TOTO Ha KAKOM CKJIOHE TOPbI HAXOJUTCS JOJTbMEH.
EcTb 1onbMeEHbI KOTOPBIE “CMOTPST B AOJUHY B CTOPOHY peku. ECTh KOTOpBIE
“cMOTpSAT” B rOpY, OT PEKHU.

[TombITKa MPUBSA3aTh AOJBMEHBI K KAKOMY HUOY/Ih ACTPOHOMHUYECKOMY COOBITHIO
(HampuMep K 3UMHEMY WJIH JIETHEMY COJTHIIECTOSIHHIO) He 00Jiee ueM 3asBJICHUS O
“30JI0TOM ceueHUn B JO0JIbMEHAX.

Bo3Jie 1071bMeHOB HA0II01AK0TCS CBETALMECH NMATHA (TJ1a3MOU/IbI UJIH
SHEeprouH(pOpMaIMOHHBIE CYIIIHOCTH). B KaueTBe 1oKa3arenbCcTBa PeaibHOCTH
TJ1a3MOUIOB BEPYIOIIHE MOKA3BIBAIOT (hoTOorpaduu ¢ OSIBIMU MATHAMHU.

VY npodeccrnonanbHbIX (hoTorpadoB TaKMe CHUMKH HA3BIBAIOTCS OpakoM. A
MIPUYHH TaKoTo Opaka HeCKOJBKO U MOJIYYUTh UX MOYKHO T/I€ YTOJTHO M CKOJIBKO
YTOJTHO.

[Tpuunna neppas. @ororpadupoBanre Ipu KOHTPOBOM ocBerieHnu. Kontposoe
OCUEIIIEHHE 3TO KOorja Bbl (hoTorpadupyeTe 0ObEKT (HampuMep A0JbMEH) NPOTUB
cosHua. ConHIle MOKET HaX0auTcsl OT ocu o0ekTuBa Ha 20-30 rpaaycos.
CBeTOBOM MOTOK OT COJIHIIA MPOXOAUT YepPe3 ONTHUECKYIO CUCTEMY OOBEKTHBA U
OTPa3UBIIKCHh OT MAaTPHIIbl, YACTh CBETOBOTO MOTOKA HAIIPABJISETCs 00paTHO U3
o0bekTuBa. Ho Ha 0O6paTHOM IyTH CBETOBOMY MOTOKY MPUXOJIUTCS OTPAXKAThCS OT
BHYTPEHHHUX [TOBEPXHOCTEN JIMH3 MTOKPBITHIX CHAPYKH CIIELMAIBHBIM TOKPBITHEM
(cMHMBATBIN OTJIMB JIMHBI). BOT 3T0 BTOpUYHOE OTpakKeHHE MOIIaB HA MATPULLY U
IIPOU3BOAMT 3aCBETKY JIOKAIbHBIX YUYACTKOB Ha MaTpule. MIHTeHCUBHOCTh



3acBETKHU ObIBaeT pazHas. OT ApKHUX MATEH J0 pa3MbIThIX KIsIKC. Kpome Toro,
MO>KET HaKJIaJIbIBaThCA HECKOJIbOK OTPAKEHUN OT pa3HbIX JIMH3 OOBEKTHBA
OPUYYJIUBO U3MEHS (hopMy “IIIIa3MOUJOB” KpyraMu, ceprnamu, KpecTamH.

“ITotiMaB” Takoi OJUK B 00beKTHBE BbI MOKeTe nepemMeniaTh ero mo Kajapy
U3MeHsIs yroJi poToarnmapara OTHOCUTENILHO HCTOYHUKA cBeTa.B pe3ynbTaTe
“mma3zmMoun” MOXKET OBITh TIOMEIIEH Ha KaJpe KyAa YroaHo (Ha T0JIbMEH, MO/
J0JIbMEH, B JIOJIbMEH, B T'OJIOBY aJICTITA UT.]).

Takoit sxe 3pPpexT MOKHO MOTYYUTh CHUMAsI HAITPOTUB CBEYH, (pap aBTOMOOUIIS
Ww1in (hoHaps yJINYHOTO OCBEIIECHHUS.

[TpumensieMas B uMPpoBbIX QoToanmaparax MaTpuia odaaaaet Ooblien
oTpakaromiel CrtocOOHOCTBIO YeM MaToBasi MOBEPXHOCTH PoToruIeHkH. biaaronaps
3TON OCOOEHHOCTH B KyIl€ C MaCCOBBIM HEMPO(PECCUOHATM3IMOM, “‘TIIIa3MOUAOB”
HapoJ CHUMAET ceifuac ropaszio Oosblie 4eM paHee (B INIEHOUHYIO ATIOXY).

[Tpuunna BTopas. @ororpadgupoBanue co BCIBIINIKON B MBILHON aTMocdepe win
B J10K1b. Kanenbku Wiiv MBUIMHKY OKa3aBIIHECs HE B POKYCe, HO SIPKO
OCBEIICHHBIC, TTPEICTABIAIOTCS Ha (GOTOrpadusiX KaK pa3MbIThIC U CMa3aHHBIC
CBETJIbIE TSATHA.

[Tpuanna TpeThs. ['ps3HBIN 00BEKTUB WIIH MBTUHKA Ha CAMOW MaTpHIIE.

A OBIBAIOT €I1e B KaJIpbI OMaAal0T OBICTPO JBIKYIIHECS O0CKThI, HAIIPUMED
myxu. 1 Torna Ha hororpadusx mosBISIOTCS MyTHOBAThIe W TAMHCTBEHHBIC
TEMHBIE ITUJIUH/PBI.

[To manHO¥ TeMe MOT ObI MPUBECTH MACCY 3aHUMATENbHBIX QoTorpaduii, HO
CUHTAIO 3TO M3NUITHUM. Takumu pororpadusiMu mepernoIHEeH HHTEPHET.

Llapukos KOpun Hukonaesuy
Komuccap Oner HukonaeBuy

http://dolmen.ucoz.ru
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