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W3MEJBYEHHUE 'OPHBIX ITOPO/] B ACHEKTE TAHH
TEXHOJIOI'MA COOPYKEHUA ETUNETCKUX IUPAMUJ]

[IpuBenensr odunmanbHasi TOUKa 3pEHUS Ha TEXHOJIOTHIO CTPOUTEIHCTBA APEBHUX MupaMuy B Erumnre n
HOBEHUIITNE UCCIICIOBAHUS BO3ZMOKHOTO CTPOUTENIBCTBA MUPAMUI] U3 UCKYCCTBEHHOTO KaMHsI — I€OMOJIH-
MepOeTOoHa, OTy4aeMoro ApodiieHreM (M3MelbueHIeM ) TOpHBIX MOopo. [IprBeneHbI pe3yabTaThl HCCIIe-
noBaHHA (pparmMeHTa OOJIOMKa KaMEHHOTO OJIOKAa erHIIeTCKON MHpaMUbl, MMOATBEPKIAIOIINE BO3MOXK-
HOCTh TIONyYeHHsI MCKYCCTBEHHOTO KaMHs IPEBHHMH ETHUNTSIHAMH ITyTeM NIpOOJICHUs (M3MeIlbYeHUs)
MECTHBIX TOPHBIX TTOPOJI.

KiroueBble cjioBa: erumerckas MUpamuja, M3MEIbUeHHE, M3BECTHSK, OCTOH, KPHCTAIUTMYECKast
CTPYKTypa

OdunuanbHas Bepcusi COOPYKeHHUs MUPAMMU.

Erunronoru yTBep>KaaroT, OyATO €rUNeTCKue MUPaMHIbI OB CIOXKEHBI U3
MOHOJIMTHBIX KAMEHHBIX OJIOKOB, BHIPYOJIEHHBIX B KAMEHOJIOMHSIX, IEPEBE3EHHBIX
HA 3HAYUTEJIHHBIC PACCTOSHUA, M, HETIOHATHO KaKUM 00pa3oM, TOJHATHIX BBEPX U
YIJIOKEHHBIX JIpyr Ha Jpyra. [IpudyeM moiaydusinch KaMEeHHbBIE COOPYKEHHUs, KOTO-
pble MHOTAa IOJIHUMAIOTCS Ha BBICOTY OoJiee, ueM cta MeTpoB. Hanpumep, BbicoTa
nupamMuibl Xeorca — okosio 140 m.

Pa3meps! 1 BpICOTA BETUKUX ETUMIETCKAX MUPAMU M MHOTHX APYTUX METallu-
TUYECKUX COOPYNKEHHM «aHTHUYHOCTW» BCTYMNAlOT B MPOTHUBOPEUYUE C PEaTbHBIMU
BO3MOKHOCTSIMU JIpEBHUX cTpoutesieid. OJTHAKO 10 CUX MOP MPUAYMBIBAIOTCS pas3-
JUYHBIC HEJICTbIE TEOPHUH, YTOOBI OOBSCHUTH, HAMPUMEpP, — KaKUM O00pa3oMm
OrpOMHBIE KaMEHHbIE OJIOKM JOCTaBJSUIMCh OT KAMEHOJIOMEH, a 3aTeéM MOJHUMAa-
JUCh Ha BBICOTY nupamuibl. [Ipeanonaraior, OyaTO THICAYU U THICAYH pabOB TPy-
JIWINCh B KaMEHOJIOMHSIX, BbIpyOasi MOHOJIMTHI BecoM oT 2,5 o 15 T, a 3aTeM Ha
«CaHAX» TAHYJIU UX K MECTY CTPOUTENbCTBA. A 3aTeM, SIKOObI, IPU MOMOIIU XUT-
POYMHBIX MOABEMHBIX MAIIWH (MX PUCYHKH TIPUBOJMMBIC B COBPEMEHHBIX KHUTaX
— YuCTble (PaHTa3UM XYAOKHHKOB) HJIM TPU IMOMOIIM KAKUX-TO THTAHTCKUX
HAKJIOHHBIX HACBHITIEH W3 MECKa, MITHAALATUTOHHBIE OJIOKW BTACKUBAJIM Ha BHICOTY
MHOTHUX JIECITKOB METPOB.

HO, BcCEraa ObLIH CKCIITHUKH, KOTOPLIC ITOABEPTraliki 3Ty BEPCUIO COMHECHUIO.
© B.II. KpaBuenko, B.®. 'ankesuy, 2014
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He mornm 6e3rpaMoTHbIe paObl TOCTPOUTH CTOJIb TPAHIUO3HbIE 0OBEKTHI. To-
raa kro? Korna et yOeAUTENbHBIX TUIIOTE3, B X0 UAET (paHTa3us. ABTOpaMH Mu-
paMu[ CYUTAIH TO JKUTENeH ATIaHTHIbI, TO MHOIUIaHeTsH. Ho MHOTHe, ycibias
PO 3TU BEPCHUU, MPEINOUIN U Jaibllie BepuTh B paboB u ¢apaoHoB. Ho Bompockl
OCTaJIUCh.

Oco0ennocTu nupamuz (puc. 1).

W3BecTHBI creayromue 0COOEHHOCTH MH-
pamu:

MaremMaTH4ecKHe — B COOTHOLICHUS UX
T€OMETPHUECKHUX AIIEMEHTOB 3aJI0KEHBI «30-
JOTOE CEYEHHE» (COOTHOILIEHUE MEXKIY aro-
dbemoil OOKOBOU T'paHU U TOJOBUHOMN JIMHBI
OCHOBaHUSI NMUPAMUIbl X€OoIca), YUCIO «IIN»
(mepuMeTp OCHOBaHHUSI PAaBEH JJIMHE OKPYXK-

Puc. 1 — I[Tupamuner B ['uze HOCTH, palyC KOTOPOM PaBEH BBICOTE IHpa-
MU/JIBI X€eOorca) U Jp.

ACTpOHOMMYECKHE — OPUEHTALIMS TUPAMUJ 10 JUHUU CEBEP—IOT BBIIOJIHEHA
C TOYHOCTBIO JI0 3—X MUHYT JyTU; UMEIOTCS XOJibl, ODUCHTHUPOBAHHBIE HA HEKOTO-
pbIE 3BE3/bI.

I'eosiornyeckme — KpoMe MECTHOrO Marepuayia (M3BECTHSIK CKaJl, PacroJio-
KEHHBIX B HECKOJBKHX COTHSIX METPOB) MCMOJH30BAIMCH TPAHUT (IIPEANOIO0KH-
TEJIbHO MPUBE3CHHBIN U3 AcyaHa, Haxonsuierocs B 900 kM Boie no teuenuro Hu-
na) u 0a3aybT (IPOUCXOXKICHNE HEU3BECTHO).

TexHo0ruYecKHe — MPU CTPOUTEIIHCTBE OBLIM HUCMOJIb30BAHBI MHUJUTAOHBI
0JIOKOB M3BECTHSIKA CO CPETHUM BECOM 2,5 T, MHOTOKPATHO HCIIOIH30BAIUCH TLTH-
TbI BecoM OoJiee 200 T, THIaTeNbHAs OTJEIKA HE TOJIBKO U3BECTHSIKOBBIX, HO U Tpa-
HUTHBIX U 0a3aJbTOBBIX TUIHT.

3arajikv eruneTcKuxX NUpaMmu/I:

— Oyay4d BecbMa BIICUATIISIIOIIIUMU COOPYKCHHSIMHU, OHH HE COOTBETCTBYIOT
MPEJCTaBICHUSIM 00 YPOBHE Pa3BUTHS LIMBUIIN3AIIMN T€X BPEMEH.

— HU HA3HAYCHHE CaMHUX MUpaMU]l, HU Ha3HAYE€HUE MOMELIECHUN U XOH0B (C
Y4ETOM HMX PACHOJIOKEHHUSI U Pa3MEPOB), UMEIOIINXCS BHYTPU MUPAMHUJI, HETIOHST-
HO.

— HECMOTpsI Ha O0JIBIION 00bEeM KYJIBTYpHOTO Hacienus apesHero Erunta, He
0oOHapy>KEeHO HU ONTMCAHUN, HU PUCYHKOB, CBSI3aHHBIX CO CTPOUTEIILCTBOM IMHUPAMU]I,
a TaKXe U cCaMUX UX U300paKEeHU.
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Bce 310 ocraercs 3araakoil uisl CKAIMI€pOBCKUX UCTOpHKOB. Hemapom 1o
CUX TMOp NHUIIYT MHOTOYMCIICHHBIE KHHUTM O 3arajkax erumneTcKuX Mupamul.
Hanpumep, kaura camoro uzectHoro eruntosiora JK.@. Jlayspa Tak 1 Ha3bIBaeT-
csl: «3arajiku €eruneTCKuX mupamu.

HoBas Bepcusi COOpyKeHUs TUPAMU/I.

OxkaspIBaeTcsi, OJHAKO, YTO HUKAKUX 3arajokK 37€Ch HET. 3arajka COCTOUT
JUIIb B TOM, KaK €TUIITOJIOTM CMOTJIN «HE YBUIETHY», UTO MOAaBIIAIONIee OOIbIIHH-
cTBo OmoxoB Oomnbiux erunerckux nupamua BBIIIOJIHEHBI U3 BETOHA. Ho
ATO CBSA3aHO C POOIeMOM apo0eHus (U3METbUYCHUS) TOPHBIX MTOPO/I.

Ha »toT @Qakt B cBoe Bpems 00paTWil BHHMaHHE JOKTOpP T€0JIOro-
MUHepajoruyeckux Hayk npodeccop M.B. JlaBunenko (r. Mocksa).

[IpobGiema npobyieHUs OPoOJ M PyAbl B IPEBHOCTHU peliaiach Mo oopasy u
nono6uto IPOBJIEHUSA 3EPHA — ctynku, 3epHOTEepKH, *KepHOBa. B paitone me-
cropoxaenus ['edbeiit B ropax y Kpacnoro mopst (B Erunre) nokrop reosjoruue-
ckux Hayk Pa3BanseB A.B. HaOmroan 1ecaTKH )K€pHOBOB JUIsl APOOIIEHUS 30JI0TON
pyasl auametpom 10 50 — 60 cm. Ilopona pactupanace )KE€pHOBAMH U MEPEHOCH-
Jach JIJIsl MPOMBIBKH Ha Oeper HbIHE O€3BOJIHOM JOJMHBI peku. Tam muia mpoMbIB-
ka. MI3BecTHBI Takxke Oojiee MeJKUEe TpoOUIIbHBIE YCTPOHCTBA MOAOOHOTO pojaa —
TEPKHU.

DTa HeCclIo)KHasi TEXHOJOrus APOOJIEHUs MOPOJbI MOTJIa JOBOJBHO OBICTPO
npuBecty k n3o0pereHuto BETOHA. Kakue ecTh g0Ka3aTeiabCTBa, YTO ETUIETCKUE
UpamMubl COOPYKEHbI U3 OeToHa?

Ve mHoro et Hazaz (70—e roapl XX B.) hpaHIy3CKHil XUMUK, TTpodeccop
bepuckoro ynusepcurera Mocud (Ixo3zed) daBugoBud BBIIBHHYJI MOJ0O0HYIO
rUNoTe3y. AHAIU3UPYST XUMUYECKUN COCTaB «MOHOJIUTOBY, U3 KOTOPBIX CJIOKEHBI
NMApaMHUIbl, OH BbICKazan mnpenmnonoxenue, uro OHM M3I'OTOBJIEHBI U3
BETOHA. U. laBunoBuu onpeaenu 13 KOMIOHEHTOB, U3 KOTOPBIX OH MOT MpH-
rOTOBJIATHCA. TakuM 00pa3oM, BCEro HECKOJIbKO OpHraj ApeBHEETUneTrckux Oe-
TOHIIIUKOB BITOJIHE MOTJIM OBI CIPAaBUTHCS ¢ Bo3BeneHWeM mnupamuabl 100-150
METpOBOM BhICOTHI. [Ipruem 3a 10BOJIBLHO KOPOTKOE BpeMsi. Bo BcsikoMm ciydae, He
necsatku jet [1].

/loka3areJbCTBa HOBOIl BEpCHM.

[To cnoBam mpodeccopa W.J/laBunoBuua, eMy yaaioch OOHapyXUTh B UEPO-
ruuecko HaAMMCH Ha OJHOM M3 cTend 31moxu ¢dapaona /[xocepa peuent npu-
rOTOBJICHUSA ApeBHero 6eroHa. Mudopmarus o runoreze U. laBugouua Bpems ot
BPEMEHM M0MAJIaeT AaXe HA CTPAHULBI NOIMYISIpHOM npecchbl. OAHAKO ErMNTOJIOTH

52 ISSN2079-0821. Bicuuk HTY «XTIII». 2014. Ne 53 (1095)



70 CUX MOp JeNalT BUI, OyATO UM HHUYETr0 HEU3BECTHO OO0 HCCIIETOBAHUSAX
N.[JaBuioBuya. XOTSA CyHIECTBYET HEOCIOPUMOE JIOKA3aTEIbCTBO TOTO, YTO
HanpuMep nupamuga Xeorca JeHCTBUTENIHO U3rOTOBIIEHA U3 OETOHA.

Jrto pokazarensctBo — OBJIOMOK KAMEHHOI'O BJIOKA TIMPAMMU/IbI
XEOIICA, B34ThIi C BBICOTHI NATUIECATH METPOB, C HAPYKHOM KJIAJKU IUPaMHU-
abl. OH ABIISETCS CKOJIOM BEPXHEro yria 0jgoka. MakCcUMalbHBIN pa3mep 00I0MKa
okoJ10 6,5 cMm (puc. 2). Ha atom o6nomke npodeccop M.B.[laBunenko (r. Mockga)
oOpaTuJl BHUMaHUE HA CJEAYIOIIEe OOCTOSITENbCTBO, JOKa3bIBAIOUIEE, UYTO OJIOK
nupamuael Xeorica U3I'OTOBJIEH 13 BETOHA.

Kak Buano Ha dortorpaduu (puc. 2), mOBEpXHOCTh OJIOKA MOKPHITA MEIKOU
CETKOM. BHUMaTepHOE pacCMOTpPEHUE MOKA3bIBAET, YTO ATO CJIE] LIUHOBKH, KOTO-
past OblJIa HAJIOKEHA HAa BHYTPEHHIOK OBEPXHOCTH SIIIMKA—OTATYOKH.

BOKOBAA mnosepxHocte — poBHasi, HO CETUATAA OT CJIEJOB
HMHOBKMU. Eciu 661 3T0 ObLT BBINUJIEHHBIA KAMEHB—OJIOK, TO €r0 BepXHsisd U 00-
KOBasi IOBEPXHOCTh ObLTH ObI POBHBIMHU.

Kak cooOmun odeBuell, JMYHO OTKOJIOBIINI 3TOT 00JIOMOK OT OJIOKa mupa-
Mubl Xeolca — Ha 4TO eMy NMOTpeOOoBalIoCh KYNUTh CIIEHUAIbHOE pa3pelieHue, —
CJIEABI OITAJIVBKU BbIJIM BUJIHBI HA BCEX BJIOKAX B 3TOM MecTe Nu-
paMUIbI, @ 9TO ObUIO HA BBICOTE MATUIECATH METPOB, HA TOW CTOPOHE MUPAMMU/IBI,
KOTOpasi IPOTUBOIIOJIOAKHA BXOAY B Hee. DKCKYpPCHM Tyna oO0bluHO He BoasAT. Ho
BHM3Y CJIeJIOB onaryOku HeT. YacThle recuanbie Oypu B 9TUX MECTaX 00TayMBaloT,
CIJIXKMBAIOT MOBEPXHOCTh HMKHUX OJIOKOB. BJIOKM mupaMui JOBOJBHO MSTKHE.
[ToaToMy mecyaHbie Oypu MOTJIM MOJHOCTHIO «OOTECaTh» MOBEPXHOCTH HIKHHX
0JIOKOB M YHUUTOXKHUTh CJIE€/Abl IMHOBOK Ha onaixyOke. A BOT Ha BBICOTY NSATUIECS-
TH METPOB MECOK BETPOM YK€ HE MmogHuMaeTcs. I TaM Takue cienbl, Kak BUIIHM,
I[TPEKPACHO COXPAHUJINCE [2].

TpyaHO JOMYCTUTh, YTO COBPEMEHHBIE CIEIUATMCTHI, 3aHUMAIOIIHNECS TUpa-
MUJIAMU «HE 3aMETUIIN» 3TOTO MOpa3uTeNbHOro gakra. Ho o0bsicHeHHe TYT MOXKET
OBITH TOJBKO OFHO. ETrMITONOrY MOHUMAIOT, YTO OHU B ITAHHOM CJTy4yae HE TPAaBBI.
Ho BceMu cunamu mbITalOTCSl COXPAHUTh «KPACHBYIO» CKa3Ky, HAPHCOBAHHYIO MX
MPEAIIECTBEHHUKAMHU O TOM, KaK CTPOWJIM MUPAMUIbl. A TJIaBHOE — €CIIM paccKa-
3aTh BceM, uto nupamuasl BETOHHBIE, To HUKTO HE TOBEPUT, YTO UM y¥KE «MHO-
IO THICAY JIET.

IIauThI U cTaTyn — OETOHHBIE U3/1eTHA.

Ecnu npeBHue eruntsHe nmpuMeHsTH OCTOH JJIsi CTPOUTENHCTBA MUPAMUJ, TO
KOHEYHO OHU MOTJIM UCIOJIb30BATh €r0 U JUIsl U3TOTOBIICHUS APYTUX COOPYKEHUU.
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Ha puc. 3 dororpadus npeBHeeruneTckou IIMTHI, MOKPbITON uepornudamu. B
1999 rony ona Obuta BeicTaBieHa B Erunerckom Mysee B Kaupe. Hu3 miuts! oT-
KOJIOT, YTO MO3BOJISIET YBUJIETh — KaK OHA OblJIa U3TOTOBJICHA.

| ——

hol e —

Puc. 2 — ®parmeHT 006J10MKa KAMEHHOTO Puc. 3 — JlpeBHeerumerckasi IUIUTa C

Os0Kka nupaMuasl Xeorca uepornupamu

910 — BETOHHAS nnura. Ha otkonorom Mmecte COBEPIIEHHO YETKO
BUIHbI CJIEJIbI APMATYVYPBI. [lo-Buaumomy oHa OblIa ceiaHa U3 MPYThEB
WM BEPEBOK. ApMarypa npujaeT 0eToHy TOMOJHUTEIBHYIO MPOYHOCTh. CeromaHs
€€ JIeNAal0T W3 XKEJE3HBIX NPYTheB. ApMarypy B «IpeBHemM» Erunre nenanu w3
MPYTHEB WUJIN U3 BEPEBOK [2].

MHor#He «IpEeBHEETUTICTCKHIE» CTaTy! JACHUCTBUTEIHLHO OBLIN M3TOTOBIICHBI U3
MCKYCCTBEHHOTO KaMHsl, KOTOPbIM CHauaja ObUT MSTKUM, a 3aTeM, MOCJIE€ 3aCThIBa-
HUSI, IPEeBpaIlajics B UCKIIOUUTENBHO TBEPJbI KaMEHb, MOYTH HEOTIUYUMBINA OT
HatypansHOTO. Ha puc. 4 «He3akoHUYeHHasi KBaplUMTOBas rosioBa mapuiiel Hedep-
tatiy. OdunHmanibHO cuyuTaeTcs, 4ro oHa uirotomieHa n3 HATYPAJIbBHOI'O
KBapIuTa. B TOUHOCTH 1O TUHUMU CUMMETpUM royioBel Hedeptutu, BoabL cepenu-
HBI J10a, Yepe3 KOHYMK HOca U BIOJIb cepenuHbl noadopoaka uner OB, ouens
xopoio BuAHbIA Ha (ortorpaduu (puc. 4). Takoil 1IOB MOT BO3HUKHYThH TOJIBKO
onaum nytem. ECJIM OTA CKVJIBIITYPA BbBUIA OTJIMTA B 3APAHEE
M3TOTOBJIEHHOW ®OPME. B pesyibrate Ha HOBEPXHOCTH CKYJIBITYDbI
OCTaroTCs HEOOJBIINE BBl BAOJIb MECT CThIKa YacTel (opmbl. MIX MOXKHO 3aTeM
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sanumdoBath. Kak 3T0 M nenmaercs cerofHs Ha OTIMTHIX HM3AenusX. B cimydae
ckynbnTypbl Hedeptutu pabora He Obiia 3aBepiieHa. [1loB He 3anumdoBan u xo-
po1o BUaeH. J10 peakas doTorpadusi HE3AKOHYEHHOM «IpEeBHEETUINETCKOI CTa-
TYH.

OOBIYHO UCTOPUKH MTOMENIAIOT B anbboM o Erunte 3ty cratyio Hedeprutu B
npo(duihb, U MO3TOMY HUKAKOTO [IBA HE BUJIHO.

Ha puc. 5 npusenena ¢gotorpadus ronossl ¢apaona Amenoduca III, rae He
BUHO IBOB. CKyJNBIITypa MOJHOCTHIO OTHLIN(OBaHA.

Puc. 4 — He3akoHUeHHasl «ApEeBHE-ETUINETCKAs» Puc. 5 — T'onoBa dapaona Ame-
ckynbentypa Hedeprutu u3 TBepaoro kaMHs, KBapiura Hoduca III u3 TBepaOro kamus

To, 4TO erunTsiHE UCHOJB30BAIM OETOH — 3TO HE 3HAYUT, YTO U3 HETO LIEeJIH-
KOM TocTpoeHbl mupamubl. «IIpumensiiacek (To €cTh HE Be3/ie) Ha BEPXHUX YpOB-
HSIX COOPYKEHHUI», a HA HUJKHUX BCE TE )K€ OJIOKM U3 U3BECTHSKA [2].

MHorue CYMTarT, 4TO €rUNTSAHE JIMIIb PECTABPUPOBAIA NUPAMUIBI, a IO-
CTPOCHBI OHU OBUIM JO0 HUX, BOT TOTJA U MOT MPUMEHATHCS «U3BECTHAKOBBIN Oe-
TOH» (POCCUIMCKHUE YUEHBIE).

I'eononumep6eron kak ®UJIOCOPCKUN KAMEHD B npesnem Erun-
TE

['maBHOM LIENBIO aTXWMUK, BO3ZHUKILEW B Erumnre, TaM, rjae mmpe BCEro npu-
MEHSJICS TeONOJMMEpHBI OeToH, — Obputo monyduerne DPUIIOCODCKOI'O
KAMHSI. To ecTh «HaydHOTO KaMHS», MMOCKOIBKY CIOBO «dumocodus» B Cpen-
HUE BEKa 03HAYajo HayKy BOOOIIE.

OUIJIIOCODPCKUI KAMEHbD BbIJI U3BECTEH B EI'MIITE, HO IIOTOM
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CEKPET EI'O N3I'OTOBJIEHUS BbIJI YTPAUEH. CyiiecTByeT cpeaHeBEKOBas
UCTOPHUS O TOM, KaK HeKHil erunTssHUH Afdap, )KATEIb eTUNIETCKON AJICKCaHIPHH,
Hamen KHUry ['epMmeca, r1ie ObLJIO HAMMCAHO — KaK M3rOTOBUTH (hUilocOPCKUit Ka-
MeHb. Andap Haydmsi1 3TOMy HCKYCCTBY MoJioforo pumisinuHa Mopuenyca. Ilo
ero cioBaM, puIocoPCKUil KAMEHb COCTOSUT U3 YEThIPEX COCTABISIOMIUX— AJIEMEH-
ToB. Jly1a mony4yeHus: kamHs, — ckazan Mopuenyc, — Hajgo cuepsa PA3PYIIINUTD,
T.€. U3MEJILYUTH TOPHYIO Mopoay [2].

N3 sTolt uctopun cieayer, YTo UCKYCCTBEHHBIN T'€OMOJIUMEPHBIN KaAMEHb J1e-
JIaeTcs U3 PA3PYH.[EHHOI>1, PA3I[POBJIEHHOPT ITOPOJIbI. 3t0 nmoarBepxaa-
€T, 4TO ApoOseHue (M3MENbUYCHUE) TOPHBIX MOPOJI UTPAET BAXKHYIO POJIb B TEXHO-
JIOTHH COOPYKEHUS MUPAMHUJT TPEBHUMU ETUIITSHAMM.

Heo0xoaumMocTh HECKOIBKHUX, TO-BUUMOMY, YETHIPEX, COCTABIISIONIUX TOXKE
XOpOLIO COOTBETCTBYET UCKYCCTBEHHOMY T'€OMOJMMEPHOMY KaMHIO, KOTOPBI MO-
Jy4daeTcsl B pe3yJibTaTe XUMHUECKON peakui HECKOJbKUX KOMIIOHEHTOB. Mopue-
HYC Ha3BaJ COCTaBHbIC YacTU (HUIOCO(PCKOTO KaMHS 3araJJoOuHbIMU UMEHAMU BPO-
ne 0enoro apiMa, 3€JICHOrO JibBa U T. 1. BIOCIEACTBUM aIXUMHUKHU MBITAIUCH UC-
TOJIKOBATh ITH IMOHATHUSA, HO HEYJA4YHO, MTOCKOJIBbKY (PUITOCOPCKOro KaMHs TaK U HE
MOy YHNJIH.

Ceronnst 3aragka ¢puinocohckoro KamHsi, ErUNETCKUX MUPAMUJI, aHTIHUHCKOTO
CroyHxeHKa U IpyruX MOJA00HBIX KAMEHHBIX COOPYKEHUHN ucYe3aeT. ITO MOHHU-
MaHHE€ MOTJIO MOSIBUTHCS JIMIIB MOCJE TOTO, KaK T€OMOJMMEPHBINH OETOH ObLT OT-
KPBIT 3aHOBO [1, 2].

HNccnenoBanue ¢pparmMenTa 00J10MKa KaMEHHOro 0JI0Ka erMmneTrcKoil nu-
paMubl

Ha puc. 6 dororpadust npusezennoro u3z Erunrta obpasma — ¢pparmMenta o6-
JIOMKa KaMEHHOT'o OJIOKa eTuIeTCKON MUpaMHjbl, MPU UCCIEAOBAHUU KOTOPOTO
ABTOPOM OBLIM TOCTaBIICHBI CIIEAYIOIIHE
3a/1auu:

— YCTaHOBWTH, SBJISETCS JH par-
MEHT THPaMUJIbl IEJIbHBIM MPUPOJIHBIM
WU HUCKYCCTBEHHBIM KaMHEM (T€OIou-
MepOETOHOM);

— YCTaHOBUTHh BO3MOXHOCTh W3 BeE-
niecTBa (pparmMeHTa METOAOM H3Melbye-

HUA W aKTUBALlUW TIOJIYUYUTH BSIKYHICC —

Puc. 6 — @parmeHT 00J0MKa KaMeH- 6eTOH

HOTO OJIOKa ETHUIETCKON MUPaMUIbI
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JJist pellieHust TOCTABJICHHBIX 33/1a4 MPOBEACHBI UCCIIEIOBAHUS, B PE3YJIbTATE
KOTOPBIX YCTAHOBJICHO:

1. IloBepxHOCTh (parMeHTa HMeJla KPUCTAIUYECKYIO CTPYKTYpY, B TO
BpeMsl KaK HCKYCCTBEHHBI KaMeHb (T€OmoJUMEpOeTOH — «U3BECTHSKOBBIN Oe-
TOH») UMEET OJTHOPOJIHYIO aMOP(PHYIO CTPYKTYPY.

2. TIpupoHEIA W3BECTHSK MMEET INIOTHOCTB p = 2,63-2,73 r/em’. Mccneny-
eMbIii (pparMenT mupamuasl uMen Bec P = 60 r u 06bem V = 19 cm’. TlnoTHOCTD
(parMeHTa IpH THX AAHHBIX cocTaBiseT p = P/V = 60/19 = 3,16 r/cm®, uto BbIme
IUIOTHOCTH TIPUPOJIHBIX W3BECTHSIKOB; MOXKHO MPEJINOJIOKUTH, YTO 3TO HEYHCTHIH
U3BECTHSIK.

3. IlpoBenmeHHas peakuus B3aUMOJICHCTBHUSI BelIecTBa (pparMeHTa W TpH-
ponHoro u3zBectHsika u3 Komcomosnbsckoro Mmecropoxxaenus (lonerkas 06yacTs) ¢
KHCJIOTOM mokasaina, uyto razossiienieHue (CO,) y mpupogHOTO U3BECTHSIKA OBLIO
uHTeHcuBHee. Ha OCHOBaHMM 3TOT0 MOKHO TakK e MPeoJIOKUTh, YTO (pparMeHT
UpaMUIbl He YUCTHIA N3BECTHSK.

4. Jlng npoBEpKU TMIOTETUYECKON IPEBHEETUNIETCKON TEXHOJIOTHH MOJTyYe-
HUSl «U3BECTHSAKOBOTO O€TOHa» (PparMeHT MUpaMUAbl U MPUPOTHBIA H3BECTHSK
ObUIM U3MeNbUYeHb! 10 Pppakiuu — 800 MKM C TOCTIeAYIOUIeH TONOJTHUTENIBHON Me-
XaHOAKTHUBaIuen — u3MenpuceHueM 10 — 100 Mxm.

5. U3 monyyeHHBIX MOPOMIKOB (hparMeHTa MUPaAMUIbI U TPUPOJTHOTO W3-
BECTHSIKA ¢ 100aBKO# 5 % M3BeCTH MyTeM THApATAIlMH U 3aTBEPACBAHMS B TCUCHHE
CYTOK B (popMax — mUpaMuiax MoJydyeHHbIE 00pa3Ibl — UICKYCCTBEHHOTO KaMHsI B

BUJAC IMUpaMUZ, KOTOPBIC OTHOCHUTCIBLHO ITHPAMHUIbI Xeorica BBINOJHEHLI B Mac-

mraoe 1 : 2800 (puc. 7).

a §)
Puc. 7 — O6pas3iisl HCKYCCTBEHHOT'O KaMHs: a — U3 TOPOIKa (pparMeHTa MupaMu bl 6 — u3
MPUPOJTHOTO M3BECTHSIKA.
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BriBoanbl

B pesynbrarte npoBEAEHHOTO UCCIIEIOBAHNS YCTAHOBIIEHO:

1. ®parmeHT 00J10MKa KaMEHHOTO OJOKa IMUpaMUIbl KPOME HU3BECTHSIKA CO-
JEPKUT U APYTUe COCTABILIIOIINE, II03TOMY €T0 INIOTHOCTD MPEBBIIIAET IIOTHOCTD
IPUPOAHOTO YUCTOTO U3BECTHIKA.

2. cxons u3 ero KpUCTaNIMYECKON CTPYKTYPbI, MOYKHO IPEANOJIOKUTH, YTO
3TO (PparMeHT IUIUTHI U3 IPUPOAHOIO KAMHS.

3. BO3MOXHOCTh MOJIYYUTh U3 HEro IO JPEBHEETMIETCKOW TEXHOJOTHUU HC-
KyCCTBEHHBI KaME€Hb IOJITBEP)KIAETCS «OBICTPOTOW XHMHUYECKOM pPEaKLUW» —
ruapatainuu (TBepAeHrue 00pasiia 3a CyTKH).

4. ITomy4deHHBIN B SKCIIEPUMEHTE UCKYCCTBEHHBIN KaMEHb U3 IPUPOJIHOTO U3-
BECTHSKA IMOATBEPKAAECT BO3MOKHOCTH MOJIYYEHUS JPEBHUMH E€TUNTAHAMH «H3-
BECTHSKOBOTO OETOHa» IyTEM M3MEJIbUYEHUSI MECTHBIX TOPHBIX MOPOJ, YTO MO3BO-
JUJIO UM COOpYKaTh MUPAMUJIbI U3 OETOHHBIX OJIOKOB, a TAK)XE€ OTJIUBATh CKYJIbII-
TYypBbl, CTaTyH, IUIUTHI C HEPOTIIH(AMU.
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Haseneno oginiiiHy Touky 30py Ha TEXHOJIOTi0 OyIiBHUIITBA CTApOJaBHIX Mipamia B Erunti Ta HOBITHI
JOCITIPKEHHS MOKJIMBOTO OYIIBHHUIITBA MipaMiZ 3 IITYYHOI'O KaMiHHS — TeonoiMepOeToHa, OTPIMaHOT O APOo-
OneHHsM (TOAPIOHEHHSIM) TipChKHX Topin. HaBenmeHi pe3ynbTaTé JOCHIIKEHb (parMeHTa yiiaMKa KaM’sSHOTO
OJIOKY €THMNETCHKOI MipaMigy MiATBEPKYIOTh MOMJIMBICTE OTPUMAHHS MITyYHOTO KaMiHHS CTapoJaBHIMHU
ETHITAHAMY UIAXOM TOAPIOHEHHS MICIIEBHX TPCHKUX TOPII.

Kirouosi ciioBa: monpiOHEeHHs, €rUNIETCHKA MMipaMia, BaIlHAK, OSTOH, KPUCTAIidHA CTPYKTYpa
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Grinding of mining rocks in terms of secrets of egyptian pyramids construction technologies /
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The official point of view is given concerning construction technology of ancient pyramids in Egypt and
latest research of pyramids possible construction of artificial stone — geopolimerconcrete, obtained by crushing
(grinding) of mining rocks. The results of fragment research of an Egyptian pyramid stone block are given,
proving the possibility of ancient Egyptians to obtain artificial stone by crushing (grinding) of local mining
rocks.

Keywords: grinding, Egyptian pyramid, lime stone, concrete, crystalline structure
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AHTUOKCUJAHTHAA AKTUBHOCTDb HEKOTOPBIX
HNPUPOAHBIX AHTHOKCUJIAHTOB

B crarbe npoaHanu3upoBaHa aKTUBHOCTb IPUPOJHBIX AHTUOKCUAAHTOB, IPUMEHEHUE KOTOPBIX BO3MOX-
HO B KOCMETHYECKOH MPOMBIIUIEHHOCTH. Vcronb30BaHNE aHTHOKCHAAHTOB MO3BOJISIET JOCTATOYHO 3¢-
(eKTUBHO OOPOTHCA C SIBICHHEM YBSAaHUS KOXKH, OJTHAKO, CBOOOIHBIE PaTIUKaIbl — 3TO TOJIBKO OAMH U3
MEXaHU3MOB, BeyIIUX K crapeHuto. [lokasaHo, 4to npuMeHeHne 3UPHOro Macia B KOMIUIEKCE C MUK-
POOHONIOTMYECKUM KapOTUHOM MOXKET JIaTh BBICOKUH 3(D(EKT 3alUThl KOKH OT YBSAAHUS 32 CUET CHU-
JKEHUS YPOBHS IIEPEKUCHOTO OKUCIICHHMSI JIUITAJIOB.

KiroueBble cjioBa: aHTHOKCUAAHTHI, MUKPOOHOJIOTHUECKUI KapOTHH, PacTUTEIbHbIE SKCTPAKTHI,
CTapEeHUE KOXKH, IIEPEKUCHOE OKUCICHUE JIUITUIOB.

BBenenne. B coBpeMeHHOH HayKe CYIIECTBYET MHOTO TEOPHUH, MBITAIOIIMXCS
OOBSICHUTH TIpolEecC cTapeHus. Bce oHM cXOASTCS B TOM, YTO CTapeHHE — ITO
HAKOIUICHHE Je(PEKTOB, KOTOPHIE CO BPEMEHEM BBIBOIAT M3 CTPOS IENBI Opra-
HU3M. O/IHaKO, KaK 3TO MPOUCXOAUT, UYTO SBISETCS MPUUMHON U KAKOB MEXaHHU3M
oOpazoBaHus 1e(peKTOB, pa3Hble TEOPUU OTBEYAIOT MO-PA3HOMY.

[IpuunHBl, 3amycKamIIUe T€ WIM MHBIE MEXaHHU3Mbl, MOKHO pa3/eiUTh Ha
aBe OoJbIIME IPYyMNIbl: BHEIIHNE U BHyTpeHHue. K nepBoii rpymnme otHocarcs Y -

H3JIy4CHUA, I'PA3b, AJJICPICHBI, MCXaAHUYICCKUC IMOBPCIKIACHUA U T. 1.
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