Kapsun Huxkogaii AjilekcaHAPOBHY U
Pyxkun Muxaua AmurpueBuy.

Onucanmne HAY4YHOI'0 OTKPbITHSA

HasBanue otkpeitus: «IIpoucxoxaenne He)TH M TOPHOYEro MPUPOAHOIO ra3a B
JIOKAJIbHBIX M1 KOPEHHBIX MeCTOPOKACHUSIX»

BBoanas yacrn.

OTKpBITHE OTHOCUTCS K T€OJIOTHUH, K €€ pa3/iesiaM, CBSI3aHHBIM C IOMCKOM H
pa3BenKoi, JA0ObUE M HCIOJIb30BAHUEM YTJIEBOJOPOIHOIO CBIPbS, M MPEXIE
BCEro He(TH.

[Ipoucxoxnenrie HeQpTH (M raza) ¢ JaBHUX MOP PacCMaTPUBAECTCS B pyclie
JIBYX B3aMMOUCKJIFOYAIOIINX TUIIOTE3 — OMOTeHHOM U abnorenHoi. Jluckyccus 00
ATUX TUINOTE3aX UJIET BOT YK€ HECKOJIBKO BEKOB, U, XOTS MPAKTHUUECKasA F€OJIOTHUS
OTKpbLJIa HEMAJI0 MECTOPOXKJICHUM HedTU W Ta3a MNPOMBIILJICHHOTO 3HAYECHUS,
YeJIOBEYECKAs [IMBUIIM3AIUS U TEXHUUYECKUI NPOTrPECC MOCTOSIHHO HAXOIATCS MO
MPECCOM OCTPOM HEXBATKHU YTJIEBOJIOPOIOB. 3BYyUaT 3asiBIICHUS, YTO HE)THU XBATHT,
IIPY COBPEMEHHOM YpPOBHE J00BIUM U MOTPEOJICHHS], HA CTO, HA MATHIECST, a TO U
Ha JBaJuaTh - NATHAAUATh JeT. [loaromy mojgaya 3asgBKM HAa JAHHOE OTKPBITHE U
MPU3HAHUE €r0 TaKOBbIM BEChbMa aKTyaJbHO, TaK KaK OHAa OTKPBhIBA€T MYyTh K
YCTPAHEHHUIO YTPO3bl HE(MTSIHOTO TOJO0Ja, OTOJBUras €ro TpaHUIly MOYTH Ha
OATHAECAT ThICAY JIET, JieJlas BO3MOXHBIM  OTKPBITUE MHOTOYHMCIEHHBIX
JIOKAIBHBIX, M YHUKAJIBHBIX KOPEHHBIX MECTOPOXKICHUIN HEDTH U rasa.

K pa3paboTtke OMoreHHoil U aOMOre€HHOW TMIOTE3 MPOMCXOXKICHUS HEPTH
NPUJIOKWIA CBOIO PYKy Belukue nestenu Hayku nponuibix BekoB. B psimy
pa3paOOTYMKOB OWOre€HHOW TUIOTE3bl JOCTAaTOYHO Ha3BaTh wumeHa M.B.
Jlomonocoga, H.JI. 3enunackoro, B.. Bepnanckoro, .M. I'y6kuna, I'. 'epepa, K.
Ournepa, I1. Cmuta u ap. CyTh OMOTEHHOM THUTIOTE3bI B TOM, YTO, COTJIACHO €€
MoJIOKEHUsIM, He(dTh oOpa3oBajach U3 OCTATKOB OPTaHMYECKUX OPTaHU3MOB
dbropel 1 dayHsl (OOBIYHO TOBOPAT O COMpAIENsx) B IUIACTaX OCAJOYHBIX CJIOCB
3eMJIM Ha MPOTSKEHUU OOJBIINX OTPE3KOB BPEMEHH, IIPU MOTPYKEHUU ITUX CIIOEB
B HeJlpa 3eMJIU U TIOBBIIIIEHUU TaM TeMIepaTyphl U JaBJICHUS.

CnabpiM MECTOM OMOTE€HHOM TMIOTE3bl SABJISETCS: a) (PaKT HECOOTBETCTBHUS
BEITUYMHBI MECTOPOXKIACHUN He(PTH MOIIHOCTH OCaTOYHBIX IOPOJ, €CIU OHHU



yAaJIeHbl JOCTAaTOYHO JAJIEKO OT Pa3IOMOB 3eMHOW KOpBI; 0) GakT oOHapyKeHUs
TMTAHTCKUX CKOIUJIEHUH He(TH B TpPEIIMHAX KPUCTAUIMYECKOro (yHIaMeHTa
36MHOW KOpBI, TJ€ OCAJOYHBIX CJIIOEB BOOOIIE HET M HE ObUIO (BBETHAMCKOE
mecTtopoxkaeHue «bensiii Turp» u ap., B) paxkTt HenmoaHoro coctana (He 6omee 40%
OT OOIIEro KOJMYECTBA) T. H. ONTHUYECKH AKTUBHOM HE(PTH, HEMOCPEIACTBEHHO
CBSA3aHHOW CBOMM MNPOUCXOXIEHUEM C >KMBBIM BellecTBoM. HauOonee nerkue
bpaxiumn yrieBogopo10oB (MIPUPOIHBINA, MOMYTHRIM U HE(PTIHON Tra3 HE colepKaT
MPAKTUYECKA COBCEM ONTHYECKH AKTHUBHBIX (pakiuui, T. €. HUX OHOTeHHOE
MPOUCXOXKJIEHUE HE aKTyaJbHO W paccMaTpuBaTh;, I') BPEMEHHOHN JMaIia3oH
BO3MOXKHOTO 0OOpa3oBaHMsI HE(TH U3 camporeiss HAMHOTO IPEBBIIIAET BpeMs
pa3pylIeHHus] MECTOPOKACHUN HE(PTU OT MUTPALIUU JIETKUX (PPaKUUN U OKUCIICHUS
OCTAaBILMXCS, JaXKE IMPU OUYEHb MPOUYHBIX «ITOKPBIIIKAX).

AOuoreHHas Teopusi TaKXe TOPAUTCS HUMEHaMH CBOMX OCHOBAaTEleH,
HauMHas ¢ ApeBHerpedeckoro yueHoro Crpabona, nanee A. ['ymOonbra, a Takxke
M. beptio u psga apyrux yu€Hbeix dpaniry3ckoit mkosisl XIX Beka. Beygatomuiics
BKJIaJ] B pa3pabOTKy aOMOT€HHON TEOpUHU NMPOUCXOXKJEHUS He(PTU BHEC BETUKUN
pycckuit yuéneii JI.J11. MenneneeB. B Hamie Bpemsi OoJbIoi BKJIaa B Pa3BUTHE
HEOpraHuyeckux rumnore3 BHEC coBerckuil yuénbiii H.A Kynpssres. AOuorennas
TUIIOTE3a YTBEPXKIAET, YTO HE(PTh Tropa3io MOJIOKE, C YEM HE COIJIACHBI
«OWOTEHIIUKNY (OBOJ ATOT JI0OKa3aH CTPOr0 HAyYHBIMU HCCIEAOBAHUSIMH), UTO
He(Th 0Opa3oBajach MpU BHICOKMX AABICHUSX M TeMIlepaTypax B Heapax 3eMiu
U3 HEOPraHMYECKUX BELIECTB M YTO OHA IMOAHSJIACH K MOBEPXHOCTH U3 TIyOUH
BEPXHUX CJIOEB MaHTUU [0 paszjiomMaM JUTOChepbl U MpPUypoYeHAa K 3TUM
pasyioMam.

Kpome ByinkaHW4YecKkOW THUIOTE3bl Yy CTOPOHHUKOB  aOHOTE€HHOTO
npoucxoxjaeHus Hedtu ecth emé u kocmuueckas. ['eonor B.J[.CokonoB B 1889
rojly BBICKa3ajJ MPEIIOIOKEHUE, YTO B TOT JNAJEKUM IMEPHUOJ, KOTJIa BCsS Halla
IJIaHeTa TMpeAcTaBisia co0Oil Ta3oBbIl CIyCTOK, B COCTaBe JTOro rasa
IIPUCYTCTBOBAIM M yrueBoAopoAsl. [Io mepe ocTeiBaHMs pacKaJ€HHOTO rasa H
nepexojia €ro B JKUIKYIO a3y, YIVIEBOJOPOJbI TOCTENEHHO PaCTBOPSIUCH B
*)uako marme. Korma ke W3 KUIKOW MarMpl cTajga oOpa3oBBIBaThCS TBEpAs
3eMHas KOopa, OHa, MO 3aKOHaM (PU3MKH, yKEe HEe MOrjia yaep»aTh B celOe yrie-
BOJOpoAbl. OHU CTanu BBIAEIATHCS MO TPEIIMHAM B 3€EMHOM KOpE, MMOAHUMASCH B
BEpXHHE €€ CIIOU, CTYIIAsACh U 00pa3ys 37eCh CKOTUICHHUS] HE(TH U rasa.

OnHUM U3 OCHOBHBIX OTPULIATENBHBIX (PAKTOB aOMOTE€HHOUN TEOPUU SBISETCS
TOT, YTO HE(PTH MO COBPEMEHHBIM, BIIOJIHE 0OOCHOBAHHBIM BO33PEHUSM, COJIEPIKUT



B cBoéM coctaBe 110 40% Tak Ha3bIBAEMOM «ONTHUYECKU aKTUBHOU HE(TU», U ITU
e¢ ¢pakuuu MoriM o0pa3oBaThbCAd TOJIBKO W3 OCTaHKOB OMOTHI. OOHapyXeHHe
aToro ¢akra HEPTIHOM HAYKOM HaIIero BPEMEHHU JellaeéT OCHOBHYIO HJCHO
a0MOreHHOM THMOTE3bl TAKXKE HEKOPPEKTHOH, paBHO Kak W rumoresy B.JI.
CoxonoBa. Yacte HedTH, mouTH €€ MOJIOBHMHA, 00pa3oBajiaCh HECOMHEHHO W3
(OCKMBOTO BEIIECTBa», a Ooybmas €€ dYacTh MPOWCXOAWT U3 BEIISCTBA
HEOPTaHWYECKOTO, MpUUYEM cambie JETkue e€¢ (pakumu. Mbl BIIOJTHE TOMyCKaeM,
YTO KaKas-TO 4acTh 3TUX (pakuuii oopazyercs u no ¢opmyne .M. Menneneena,
HO TOJIBKO KaKasi-TO 4acTh.

Takum oOGpazom U OuOTeHHass M aOMOTEHHAs TUIIOTE3bl MPOUCXOXKICHUS
He(TH CTaIKUBAIOTCS C HEMPEOJOJUMBIMU TPOTUBOPEUUSIMU, U HEPTIHUKU-
MPAKTUKU BBIHYXICHBI TPUIACPKUBATHCS OJHOW W3 HHUX, MOTOMY YTO HWHOIO
Huuero Her. Hamie OTKpbITHE NMPOUCXOXKACHUS HEPTHU W raza, CO3JaHHOE Ha
ocHoBe JlutocdepHo-okeannueckot Teopuu (JIOT), ykazaHHBIX  BBIIIE
HEJIOCTATKOB JIMIIIEHO.

[Ipexne 4em U3JIOKUTh KPATKYIO CYIIHOCTb OTKPBITHUS U OIPEACIIUTh €r0
HAyYHYI0O U TMPAKTUYECKYI0 3HAYMMOCTh, MPEIJIaraéM pacCMOTPETh TaOIHILy W3
kaura B.B. JIo6poBonbekoro «Xumus 3emumy, M., 1980, ctp. 106.

Pacnipenesnenue yriiepoaa Ha moBepxXHOCTH 3eMJin

KomuecTBo
OOBeKT yIaepo/ia,B MIp/.T
CO, B atmMochepe 700
Cymia:
JKUBO€ BEILIECTBO 960
MEPTBOE OPT. BEII-BO HA NOB. IIOYBbI 160 ;2080
[NOYBCHHBINA I'YMYC 960

MspoBO# OKeaH:
PKHUBOC BCILICCTBO 2.5
CO,,pacTBOpEHHBIE B~ MOPCKOM  BOJE| | 36000.0
OpraHn4ecKoe BEIIECTBO, pacT.B MOP. BOJC ||4000.0
OpraH. BEILLIECTBO B OCA/IKaX HA IHE MOpEU 30.0

40032.5

CyMMapHO€ KOJIMYECTBO YIJiepo/ia 42 812.5




N3 Tabnuiel BUAHO, YTO HAUMOOJIbIIIEEe KOJMYECTBA yTiepoia (OCHOBHOIO 3JIEMEHTa
OpraHMYECKUX BEIIECTB) Ha MOBEPXHOCTH 3€MJIM HAXOJIUTCS HE B aTMocdepe, He
Ha cyme, a B MupoBom okeaHe. bosbmie Bcero €ro HaxOOUTCA B COCTaBe
VIJEKHCIIOr0 Tra3a, pPAacTBOPEHHOTO B MOPCKOM BoAe. A HENOCPEACTBEHHO
OpPraHUYECKOTO BEIIECTBA B MOPCKOM BOJIe (3KMBOTO M MEPTBOr0) 00Jiee YEM B CTO
pa3 Oouibllle YeM B OcaJkax Ha JHe Mopeil. [louTu B 1Ba pa3a opraHuKyd B MOPCKOM
BOZIe OobIe (Iaxke 6e3 yriepoaa yrieKucaoro ra3a, paCTBOPEHHOTO B BOJIE), YEM
B JKMBOM K MEPTBOM OpPraHMYECKOM BEIECTBE CYIIM, BKJIIOYas U OPraHUKY
NOYBEHHOro rymyca. (Mbl 371ech HE pacCMaTpUBaeM YIJepoj, 3aXOPOHEHHBIN B
KapOOHATHBIX OCaJKaXx Ha cyme M B okeaHe. Ero B coTHu pa3 Oosnblie, yeM
HaxoauTcsa B MUpOBOM OKE€aHE M Ha CylIe BMECTE B3SIThIX, HO OH HaXOJUTCS TaM B
HEAaKTHUBHOW (opmMe, W TMOYTH HE NPUHUMAET Yy4YacTUs B OHOJIOTMYECKHUX
MpoIieccax, ¥ B TAKOM 0COOOM MPUPOTHOM IpoIlecce, KaK reHe3uc HedTH).

Hcxons u3 BBIIIEU3II0KEHHOTO, KPATKO CYIIHOCTH HACTOSIIIEr0 HAYYHOI 0
OTKPBITHA MOKeT ObITh M3JI0KeHA TaK: He(Th U MPUPOJHBIN roprounii ras (a
Tak)Ke HETSHOW U MOMYTHBIN FOPIOYHUE ra3bl) 00pa30BATUCH TJIABHBIM 00pa3oM U3
OpPraHUYECKOro BEUIECTBA, PACTBOPEHHOTO B OKEAHUYECKOM BOJE U PaCTBOPEHHOTO
B HEH € YIJIEKUCIIOro Tas3a, Korjga OKEeaHWuYecKas BojJa OOJIbIIMMH MaccaMu
nonajajga B MNOJIUTOC(EpHOE MPOCTPAHCTBO BEpXHEW MaHTUU (T.e. B
acTeHoc(epy) uepe3 CThIKU JIUTOCHEPHBIX TUIHUT (pUPTHI, CyOyKIIMOHHBIE CTHIKH,
TpaHC(HOPMHBIC U UHBIE PA3JIOMBI MPU €KETHEBHBIX JTYHHBIX MPUIUBAX JUTOCHEPHI
U PEIKUX, HO YPE3BBIYAHO MOIIHBIX TJ100aJbHBIX MPUPOIHBIX KaTacTpodax; Boaa
npyu 3TOM TIpeBpamagack B map ¢ 3GHEKTOM THUAPOTEPMAIBHBIX B3PHIBOB,
JUCTEPrUpysl M TICEBIOOXKMKAasl BEIIECTBO AacTEHOC(Epbl; a OpraHuvyecKkoe
BEILIECTBO M YIJIEKUCIBIA Ta3, B MPUCYTCTBUU NPUPOJHBIX KaTaIU3aTOPOB,
IpeBpallaiuCh B CMECh YIJIEBOJOPOJOB; BCE ATO MPOUCXOAUIO MPU BBICOKHX
temneparypax (mpumepHo 1000 - 1200°C) u B3pbIBHBIX JaBICHUSIX, 3HAUUTEIHHO
NPEBBIIIABIINX IJIACTOBOE JaBiieHHe B acTeHochepe. CMmech YIiieBOAOPOJIOB Kak
HamOosiee  Jlerkas  ¢pakuus ~— BemecTBa  acTeHOC(hephl,  TMOCTEIICHHO
KOHLIEHTPUPOBAJIACh B BEPXHEW €€ 4YacTH Ha TPAHULE C TBEPJBIM BEIIECTBOM
autocdepbl, Tam rAe JuTocdepa Hauboiiee TOHKA W CHH3Y HMEET Kak Obl
KyIoj000pa3Hyo (GopMy - 3TO MOJ aOMCCaTbHBIMU paBHUHAMU JIHA OKEaHOB, B
11es1bQOoBOI 30HE, MO HU3MHAMU U PaBHUHAMU CYIIH, MO TOPHBIMU JIOJIMHAMU U
yienbsamu. [Ipu riao06anbHBIX OpUPOAHBIX KaTacTpodax (yIpouEHHO ToBOps, NpU
BCEMHUpPHBIX I[OTOMNAaxX), Koria JaBjieHHEe B acTeHocdepe Mo JAelcCTBUEM



r7100aJpbHOTO THAPOTEPMAJIBHOTO B3pbIBA MHOTOKPATHO IOBBIIIANIOCH, TOpSYHE
YIJIEBOJIOPOIBI TI0 pa3iomMaM (BCSIKOTO poJia) 3eMHOM KOPBI YCTPEMIISIIACh BBEPX.
Ecin BepxHss dyacTh pasiaoMa Oblla 3a0WTa IUIOTHBIMH CJIOSIMH  TJIMHBI,
YIJIACBOJOPOABl  «HCKaW» OOKOBBIE MOPUCTOCTH, TJA€ H  00pa30OBbIBAIU
MECTOPOXKICHHSI, MHOT/Ia BechMa KpymHble. J[aBieHue B HUX ObUIO OOJBIIOE U
CJIOH MOKPBIIIKHA OOBIYHO BHITHOANICSA B aHTUKINHAIL. HO HY>)KHO OTMETHTB, YTO HU
I'xaBap, Hu Benukuii bypran, Hu bonuBap, Hu CaMOT/IOp HE HAYT HU B Kakoe
CpaBHEHHE C KOPEHHBIMM 3amacamM yTIeBOAOPOAOB acTteHocheprl. B xononHoi
3€MHOI KOpe Topsuue YIJIeBOAOPOJHBIE I'a3bl OCTHIBAJIM U UX JETKHe (ppakuuu,
(MeTaH, 3TaH, MPOMaH U Jp.) oOpa30BBIBAIM MPUPOJHBIN ra3, KOTOPbIM yXOIul B
BEPXHHE TOPU3OHTHI (Ha MOBEPXHOCTH 3TO HU3HMHBI, HAIlpUMEpP ceBep 3amagHo-
Cubupckoii HU3MEHHOCTH), a Oojee TskENble (pakuuu, oOpa3zoBaBIIMECT U3
OpPraHMYECKOro BEUIECTBA OKEAHWYECKOIO IPOUCXOXKJECHHUS, paCIoNarajinuch B
MOPUCTBIX YACTIX 3€MHOM KOPBI MOHUKE, 00pa30BbIBas pa3IMYHbIE COpTa HEPTEH,
Kak mnpumep, cpensHero IIpuoOss wim tora 3anmaanod Cubupu. Ilpoxomuin
TBICSIUEJIETHS, MHOT/Ia AECATKU U COTHU ThICSY JIeT. JIlerkue ppakuuu nocTeneHHo
yJIETy4YMBaJIUCh, HE(PTh TsXKeyena, IOCTENEHHO MpeBpaliasch B OUTYMBI,
ac(aynbTbl, ¥, BO3MOXHO, B CIaHIbl, NPU STOM AHTUKIMHAIL TEPsia CBOKO
BBIITYKJIOCTh, BBINOJAXUBaJach, IOPOM MpEeBpamiasich B CHHKJIMHAIb. MBI
JOMYCKaeM, 4YTO 4YacTh YIVIEBOJOPOJAOB JIETKUX (pakuuid BIOJHE MOIJIA
oOpazoBbIBaThCs U Mo popmysie MeHieneena:
2Fe + 3 H,0 = Fe,05+ CyHg

BeiBenem mnpuMepHyO (OPUCHTHUPOBOYHYIO) (OPMYIy IS ONpEACICHUs
KOJIMYECTBA YTJIEBOJOPOAOB, OOpPa30BaBILIMXCS B acTeHOCHEpe U3 OpraHUuKd U
YIJIEKHUCIIOrO Ta3a, IOCTYNABIIMX TyJa C OKEaHWYECKOM BOJOM 3a Iepuoj
no3siHero ¢anepo3os (rmocie ['oOHIBaHCKOT00 OJIeACHEHUS ).

Mopez.ox * Mope.m.cnp
Magoo.ok.
rae: )CM.yG.— HCKOMasi MaccCa YIJICeBOJAOpPOAOB, KOTOpasi 06pa303anacs B

Xn.ye = * Tneghmeoop.+ Mope.6.cnp.— Mymeu |

acTeHocdepe 3a yKa3aHHBIN MEPHOJ, COCTABUB KOPEHHOU CJION TOATUTOCHEPHBIX
He(Tera3onpoyKToB;

Mopz.ox.—Macca OPraHMYECKOI0 BEIIECTBA MOCTOSHHO MPHUCYTCTBYIOIIAS B BOJE
OKeaHa (BeIecTBa KMBOTO U MEPTBOrO, PUTO U 300) + Macca YrIEKUCIOTO Tasa,
PAacTBOPEHHOTO B OKEAHMUYECKOit Bojie = 4 TPHILTOHH + 36 Tpra.TonH = 40%10% T.
Mope.m.cnp.—Macca OKEAaHUYECKOW BOJbI, COAEpKAlllasi OPraHUuKY U YIJIEKHCIIbIN



ras, mpopeIBaroasca B acreHocdepy uepe3 TuTochepHbIe BBl B TEUEHUE OJJHOTO
roja CymMMapHo, (CM. O Ipolleccax MEIJIEHHOr0 U OBICTPOTO CIpEAHHra IO
koHneniuu JIOT B wmoHorpdum: XKapeun H.A. «Urto xaAET KOJIBIOENTH
genmoeuectBay M., Jlubepes - bubundopm, 2006 wu cait: King-of-
vulcans.narod.ru; Ora Benu4YrHA MPUMEPHO paBHA (TI0 IPHUHITUITY PABEHCTBA BXOA
¥ BBIX0J1a) TOJI0BOMY BBIOPOCY BOJBI (B OCHOBHOM B BHJIE€ Mapa) 4epe3 BYJIKAHbI
3emun, + 4Yepe3 TEpMaJIbHbIE MCTOYHMKU W (PyMapoiibl + yepe3 MOABOIHBIC
BYJIKAHBI, YTO B CYMM€ PaBHO:
1,3* 10° +10°+230 10° = 232,3 "10°ronn/rox.

Meoo.ox.—Macca BoAbl MUpoBOTo okeana=1,46*10"ronmu;
Tuegpmeotp.— BpeMsi oOpazoBanusa HePTu = 180 mutH. JieT (T.e.BpeMs, Ipole/iee
CO BPEMEHHM OKOHYaHMs |'OHIBAHCKOTO OJieneHeHus, niv, no konuenuuu JIOT, -
co BpeMeHu IlepBoro riao0ajbHOrO TMIPOTEPMAIBHOTO (MIApOBOr0) B3pbIBA Ha
3emuie, MPUBEIIETO K 00pa30BaHUIO TTI00aTBbHON pU(TOBON CUCTEMBI);
Mopz.6.cnp.— Macca OpTaHUKHU U YTIEKUCIIOTO ra3a, MPOHMUKaBIasi B acTeHOCPepy ¢
OKEaHWYECKON BOJOUM IpH OBICTPOM CHpPENUHIe (T.€. MPHU INI00ATBHBIX MPUPOIHBIX
Karactpodax THUMNA TJIOOATBHBIA MapoBOW B3phIB). Tak Kak MpsIMO paccuMTaTh
(du3nyeckue napaMeTpsl ra00aabHON MPUPOJHON KaTacTpo(bl HE MPEACTABISIETCS
BO3MO>HBIM, BOCIOJIb3yeMCSl KOCBEHHBIMU JaHHBIMU. Tak Kak MacCHB CPEIMHHO-
OKEAaHWYECKUX XpeOTOB, CO3JAHHBIA «OBICTPHIM CHPEIWHIOM, [0 IIUPHUHE
(Hanpumep, B ATJIAHTUYECKOM OKeaHe), MPUMEPHO paBEeH OOIIel MupuHe
abuCCaIbHBIX PAaBHUH Ha JIHE OKEaHa, a OHM CO3/IaHbl MEIJICHHBIM CIIPCAMHIOM,
3HAUUT DHEPTrUU 00OMX MPOLIECCOB MPUMEPHO PABHBI, 3HAYUT BOJIbI B3PHIBAIIOCH B
acTeHoc(epe MPUMEPHO PaBHOE KOJIMYECTBO, HECMOTPS HAa KOPEHHOE pa3zinyue
TEMIOB 000UX MPOIECCOB. 3HAYUT, B acTeHOC(hEpy MOMNaio ¢ OKEaHWYECKOW BOAOM
MPUMEPHO PAaBHOE KOJMWYECTBO OPTraHUKU M YTJIEKUCIOTO Tra3a. 3HA4YHUT, MOXKHO

HaIMcaTsb -

Mope .ok *Mope.m.cnp. *
Msoo.ox

Mope.6.cnp. = Thegpmeoop.,

U TOJCYUTAB MAaCCy YIJIEBOJIOPOJOB, OOpa30BaHHBIX MPOLIECCOM MEIJIEHHOTO
CIIPEIUHTa, HY)KHO MPUOABUTh TAKOE K€ KOJIMIECTBO MACCHI.

Mymeu.—Macca yTeueK, T.e. IEPEMEIICHU YTIEeBOJOPOI0B U3 acTeHOCHEPHI
B JUTOC(Epy M 3€MHYIO0 KOpy, U fainee, B armocdepy. KommnuectBo 3Toil yactu
aCTEHOC(EPHBIX YTIEBOJOPOJAOB MPUMEPHO PABHO OOIIET€OJOTHYECKUM 3aracam
HepTM M raza B MECTOPOXICHHUAX IUUIAHETHI 3eMJisd, IUII0C YTEYKH U3 ITHUX
MECTOPOKICHUU.



Mymeu.= 500 (Hedp1b) + 280 (ras) = 780 mupa. TOHH.
CrnenaeMm MoJICTaHOBKU:

_ 40#10% #253%10°m / 200

Xm.ye
4 1.46+10°

%180%10°% 200 +126 10" — 780 %10° = 251,220 10" = 239,72

TPWLIMOHA TOHH. Takoe NPUMEpPHO KOJIMYECTBO YIJIEBOJOPOIHOTO ChIPhA
oOpa3oBajnoch B actreHocepe 3a 180 MIIH JIeT, MpOIIEAIINX CO BPEMEHH NEPBO
TOHJBAHCKOM KaTtacTpo(dbl, M CKOHIICHTPUPOBAJIOCh B BEPXHUX  CIIOSX
acteHocepbl TOJ TropsuyuM cBojaoM JuToceprl. Kaxaplii mocnemyromniuii
100aNbHBIA THAPOTEPMANIbHBIN (TTAPOBOI) B3PHIB (a UX OBLIO €I1le OANH B ME3030€
u 22 B KaitHo30€), o Bo33peHusiM JIOT, co3maBan ouepeaHyro mapy CpeauHHO-
OKCaHMYECKHUX XpeOTOB M pa30uBasi B MbUIb U IEIEN BEIIECTBO BEPXHEH MaHTHUH,
CO3/1aBall TEM CaMbIM acTeHOC(Epy, CHUHTE3UPOBA OYEPEIHYIO METaNopPLHIO
YII€BOJIOPOAOB U3 MPOHUKIIEH IPU B3PBIBE MO/ JIUTOCHEPY YACTH OKEAHUUECKON
BOJbIL, U KaKyl-TO MajJyl0 €€ JOJII0 3aroHsUl MO pa3jioMaM B JIOBYIIKH 3€MHOU
kopel. IIpouecc r1i00anbHOrO MapoBOro  B3phiBa ObUI  BCErJa OYEHb
MHOTOIPAaHHBIM, HO 3]I6Chb Mbl HE OyJeM BCE OMMCHIBaTh. UHTaWTE yKa3aHHYIO
Bbllle MoOHOrpaduio u caidt B MHTepHere. XoTenoch Obl TOJBKO OOpaTUTh
BHUMAaHHE 4YHUTATeJIe Ha TO, 4YTO OOHApy>KEHUE CJIOSL  YTJIEBOJOPOJOB
acTeHoc(epsl (a OH JT0JKEH KOHLEHTPUPOBATHCSA B BEPXHEH €€ 4acTH, TaK KakK ero
COCTaBJISIFOLIME - CaMble JIETKHE CPeIu IPYIMX COCTABHBIX YacTed 3TOM 000I0UYKU
3emiin), CHUMET Ha OY€Hb JOJTUN CPOK MpoOJeMy HEXBATKU YTIEBOJOPOAHOIO
CBIPBSI.

CnenaeM moacu€Thl: ceiiyac BO BCEM MHpE MOTpediisieTca B roj okoisio 4
MUJUTHAPJOB TOHH HeTH M raza. OKpyrisis, OCTAaHOBUMCS Ha MATH MUJUIMApAaxX
TOHH. Pa3nenum BbluuciaeHHble Hamu 239.72 TPpWLIMOHA TOHH HAa IAThH
MUJLTHAPAOB: T €. 2.39,72 *10* /5*%10° = 47940 ser. HacTONBKO XBATUT JIFOISAM
He(TU ¥ Ta3a MPU COBPEMEHHBIX TeMMaxX JOObIYH U MOTPEOICHUSI.

Caenenusi o npuopurere. [Ipuopurer HayyHOrO OTKPHITUS 3a(PUKCUPOBAH
B ctathe «IIpoOmema HedTH: TpeTHil MyThb», ONMyOJIMKOBAaHHOW Ha caite: http:
//md/cnews.ru/tech/reviews/index_science.shtml?2008/11/18/328162  CymiHocTb
OTKPBITHH.

CymHocTh Hay4YHOro OTKpbITHA. CyIIHOCTh HACTOSLIETO HAYYHOIO
OTKpPBITHS HeoTAenuma oT JIutochepHo-okeannyeckoit reopuu (JIOT) (o JIOT cwm.,
xypHan Dueprusi, PAH, 2005, Nel0 2005, ctp. 72-75,. monorpaduto KapBuna
H.A. «Uto xnét xonpidens demoBeuectBa? M. ,JIubupes-budbundopm, 2006, u



caiit: king-of-vulcans.narod.ru). Heygaun Hammx npeamieCTBEHHHKOB, HECMOTPS
Ha WX HECOMHEHHYI0 I€HUAJIbHOCTb, OOYCIOBJIECHbBI MMEHHO TEM, YTO Y HHMX HE
ObLJIO TOTO MPEKPACHOTO HHCTPYMEHTA, KaKUM SIBIETCA  JUTOC(EpPHO-
okeannyeckas teopus JIOT).

KopoTko 0 CcylIHOCTM Halllero Hay4HOTO OTKPBITHS: BBIIIE MBI YK€ AU
cxeMy oOpa3oBaHUs YTJIEBOJOPOJHOTO CHIpbs (HE()TH W MPHUPOJHOTO TOPIOYETO
rasa) u3 yriaepoJoCOAEpKaluX KOMIOHEHTOB OKEaHUYECKON BOJBI, @ HMEHHO, U3
OpPTraHWYECKOT0 BEIIECTBA, PACTBOPEHHOTO B OKEAHUYECKOW BOJAE, U YIVIEKHCIIOTO
raza pacTBopéHHOro B Toil ke cpezae. [lo Hameill koHIEnuu, reHe3uc HedTu
aKTUBHO WJAET MpPU TMOMAJaHUU OOJBIIUX MAacC OKEAaHWYECKOM BOJBI 4epes
auTocepHble MIBBI B MNOIJIUTOC(EpPHOE MPOCTPAHCTBO, B acTeHocdepy, Tle
TeMmreparypa BemecTBa Haxoautcs B auanazoHe 1000°- 1200°C, Boga mpu 3TOM
B3PBIBOOOpA3HO TMpeBpaiiaercss B map. Mosekynbl BOJAbI, MPU yKa3aHHOU
TeMIIepaType, TUCCOLUUPYIOT HAa MOHBI BOAOPOJAA M KHCIIOPOJa, & OPTaHHYECKOe
BEILIECTBO M YTJIEKUCIBIN Ta3, paHEEe PACTBOPECHHBIE B OKEAHWMYECKOW BOJIE, MpHU
YKa3aHHOW TeMIlepaType M OrPOMHBIX B3pBIBHBIX JaBJICHUSX AaKTUBHO
IpeBpalaloTcs B CMECh yrieBoJopoAoB. Jlormka mpoiecca 3/1ech sicHa, HO 0e3
MOSICHEHUSI OCHOBHBIX MojoxkeHuil Jlurochepro-okeannueckoit teopuu (JIOT),
HEIMOATOTOBIIEHOMY CHEUANTHUCTY (UMTATEN0) TPYIHO MOHTh, KAK OKEaHUYeCKas
BOJa MOXET MPOHUKHYTh TaK II1yOOKO M B 0OJIBIIMX 00bEMAX B MOJIIUTOCHEpHOE
IIPOCTPAHCTBO, B acTeHocdepy, IIe aBJICHUE BBIIICIEKAIINX CJIOEB 3€eMJIM Ha
MOPSIJIKY TIPEBBIIACT IaBJICHUE CTOJIOA BOJIbI B OKEAHE.

PaccmoTpum 10 MOPSAKY «TPYIHBIE» BOMPOCHI U JTaJUM HA HUX OTBETHI.
[Ipexxne Bcero paccMOTpPUM BSI3KOCTh BOABI, JUTOChEpbl U acTeHOC(hEepHl.
BsizkocTh (abcomoTHast BSI3KOCTb, WJIM JUHAMUYECKAsl BSI3KOCTH) - 9TO CBOMCTBO
KUIKOCTEN U Ta30B, XapaKTEPU3YIOIIEEe UX CONMPOTUBIIAEMOCTh CKOJIbKEHUIO HIIN
CABUTY, COOTBETCTBYIOIIMM IOKAa3aTellb U NEepeMeHHas. Mepoll JUHAMHUYECKOU
BSI3KOCTH SIBJICTCS KOA(D(MUIIMCHT JMHAMHUYECKOM BSI3KOCTH (0003HAYEHUS: |, 1|).

3a eIUHUIy U3MEPEHUS AMHAMUYECKON BS3KOCTU MPUHUMAETCS BSI3KOCTh
MOTOKAa HUJKOCTH, B KOTOPOM JIMHEWHAs CKOPOCTh MOTOKA MOJ BO3JECHCTBUEM
naBjieHus ciasura B 1 H/M° HMeer rpagueHT B 1 m/c Ha 1 M paccrosHus,
MEPIEHIUKYJIIPHOrO K IIOCKOCTH clBUTa. EquHuile TuHaMu4eckoi BI3KOCTH B 1
H*cex/M’, paBHOM 1 kr/(M*c), IpUCBOEHO HAMMEHOBAHME «Iya3elb» B UYECTh
dpanmysckoro ¢usvka u pusnonora XK. Ilyaseiinsa (Poiseuille, Jean-Louis-Marie,
1799 - 1865). J[lonpHble eAWMHUIIBI BA3KOCTH MHWUIMHBIOTOH-CEKyHAA Ha
KBAaAPATHBIH MeTp (MHC/M?) M MHKPOHBIOTOH-CEKYHAa Ha KBAaIPATHBIA METp



(MKE*C/M?). TIpaKTHYECKM MPUMEHSIOT SIMHHILY: KHIOIPaMM-CHIY-CeKyHIy Ha
kBampaTHei Merp (k[*c/M%), NHHY-CEKYHAy Ha KBaApAaTHBIA CAHTHMETD
(muH.c/cM?), paBHyI0 lT/(cM*C) W Ha3BaHHYIO mya3oM (m3). JlOJIbHBIC CAMHHIIBI
nmyasa: caHTunyas (cm3), Muiuiyas (Mm3) u Mukpomnyas (Mkn3). JluHamMu4veckasi
BSI3KOCTH BoAbI npu 4°C npuusita pasnoii 1,005%10 ° u/m* = 1,005 mu/m* ~
0,01 n3 =1 canTuUmyas.

Actenocdepa (ot rpeu. asthenes — cnabbrit u cdepa), ciroi TOHMKESHHON
TBEPJIOCTH, MMPOYHOCTU U BSI3KOCTU B BepXHeW MaHTUM 3eMiu. OTOXIeCTBIsETCA
co cnoem ['yrenOepra. Pacmonoxkena Ha riayOuHax okoimo 100 kM mojg
KOHTHHEHTaMU U OKoJI0 50 KM IMOj THOM OKeaHa; HIKHSASI TPaHMIlA €€ HAXOJUTCS
Ha rayoumnax 250—350 kM. He wuckioueHa  TPEPBIBUCTOCTH  CIIOS.
CelicMMYECKMMU HUCCIIEI0BAHUSIMHU YCTAHOBIIEHO, YTO B Ipeleyax acTeHoc(epbl
CKOPOCTh  pPAacCIpOCTPAHEHHs  MOMEPEYHBIX M, BO3MOXHO, MPOJOJIBHBIX
CEHCMHUECKUX BOJH HECKOJBKO HIDKE, YeM B MOKPHIBAIOIIUX W TOJCTHIAIOIINX
CIIOSIX BEpXHeH MaHTHH. Bsi3kocTh BemecTa acteHochepsl, mpumepHo 10+%° ms3;
HIKe W BbIlIe rpanun acteHocdeps! oHa - He Menee 10%° m3. TakuM 06pazom,
BA3KOCTb acTeHOoc(epbl npuMepHO B 10 ThICSY pa3 HUXKE BA3KOCTU JUTOCHEPHI U
BEpXHEH MaHTUHM 3e€MJIU, KOTOPBIEC MO CYTH, IO COBPEMEHHBIM HAay4YHBIM JAaHHBIM,
SBIISAIOTCS TBEPABIMU, KPUCTAINIMYECKHUMH BEIIECTBAMM, YTO HEJIB3s CKa3aTh O
acteHocepe. Ilo Boz3penusm JIOT, BemecTtBo acteHochepbl SABISETCA
MICEBJIOOKMKEHHBIM. T.€. acTeHoc(epa - 3TO pa3dUTOE B MbUIb U MeEmnen (ecTh U
KpyIHBIE TBEPJbIE KYCKH) B3PBIBHBIMH THIPOTEPMAIBLHBIMU MPOIECCaMU ObIBIIICE
BELIECTBO BEpXHEH MaHTUM 3eMJiH, I/ie TeMIlepaTypa oKasajach JOCTaTOYHOW st
B3pBIBOOOPA3HOTrO MpPEBpALICHUs] BOJAbI B Map, MPUYEM IMbUIEBBIE U JApYyrue
YAaCTULIbl BEILIECTBA acTEHOC(Epbl OKA3aJUCh OKPY>KEHHBIMM TOHYANIIMMU
pocJioMKaMu mapa, T.€. Ta3000pa3HON BOIbI, (M IPYyruX acTeHOC(HEPHBIX Tra3oB).
Hy>XHO OTMETHUTB, 4TO 3Ta acTeHocepHast BoAa (TOUHee nap) NpH acTeHOC(EpPHBIX
temneparypax (1000-1200°C) auccomumupyer TaM Ha HOHBI BOJOpOJa W
kuciopona. M xorsa acteHocepy Henb3si cuuTaTh TBEPABIM BEIIECTBOM, HO TakK
Kak e Bs3kocTh B 107" pa3 Gonblue BA3KOCTH BOMBI, M XKHAKOCTHIO €& HA3BaTh
Toke TpynaHo. IlosTomy st BemiecTBa acTeHochepsl Mpeasiaraetcsi IPUMEHSTh
U3BECTHBIN B TEXHUKE TEPMUH - IICEBJO0KIKEHHOE BEILIECTBO.

Takum 00pa3om, BelecTBO acTeHOC(Eepbl HAa MHOTO TOPSIAKOB MEHEe
TeKyde, 4eM OKeaHuueckas Boja. [losTomy, Kora repMeTUYHOCTh JTUTOCHEPHBIX
IIBOB HApyIIAETCs, HAMpUMeEp, MPHU JyYHHO-COJHEYHBIX NPUJIMBAX JTUTOCHEpHI
(amMIIUTyAa BEPTUKAIBHBIX MIEpeMenIeHnid - mpuMepHo 40 cM., HHOTIa, BOZMOKHO



Y BBIIIIE, @ TOPU30HTAIBHOE PAaCKpbITUE 1IBA - 1,5 -2 MM), WM IPU BEPTUKAJIBHBIX
HOJIBKKAX 4acTel JAUTOC(HEpHBIX IUIMT - OT TasHUsA Benukux JeIHUKOB Onu3
I'PaHUL] JIUTOCPEPHBIX IJIUT (HAIPUMEp, B IPEHIIAHICKO-UCIaHICKOM PETUOHE, I1Ie
aMIUTUTYJa BEPTHKAIbHBIX HepeMelleHnid Moxer pocturate 0.8 - 1 kMm.) -
OoJbpIIME, @ TOPOM OTrPOMHBIE MAcCChl OKEAHMYECKOW BOABI 0€3 Tpyna (B CHILy
CBOEI OYEHb BBICOKOM TEKYYECTH) MPOHUKAIOT B TIIYOOKHE PACILEINHBI MHUPOBOI
pUPTOBOM CHUCTEMBI, B JHUTOCHEpHbIE IIBBI CYOJYKIIMOHHBIX CTBIKOB, B
TpaHC(OPMHBIE U HHBIE Pa3jIOMbl, B 30HY BBICOKMX TEMIIEPATyp, U BELIECTBO
acTeHoc(epbl, C €€ OrPOMHOM BSI3KOCTBIO U MENJIUTENIBHOCTHIO IIEPEMELICHHUS, HE
MOET 3TOMY MpensTcTBoBath. B 30He Thicsunbix (1000°-1200°C) temmepatyp
BOJA HCIApSETCs MPAKTHYECKHM MIHOBEHHO, € 3(P(EKTOM THUpAOTEpMaIbHBIX
B3pbiBOB M JIOT cumTaer 53TH B3pbIBBI MPUYMHONW OOJBIIMHCTBA BHJIOB
3eMJIETPSICEHUI, U3BEPIKEHUI BYJKAHOB, I100AJIBHBIX MPUPOIHBIX KaTacTpod, U
JaXe NPUYMHOM JApeiida KOHTMHEHTalnbHOW cymu (0T nepudepur K UEHTPY
KOHTHUHEHTOB), TOpooOpa3oBaHMs, pPOCTa «HOBBIX», «IJIIYOOKHX» OKEaHOB U
YMEHBIIIEHUSI ~ JIpeBHEH  mmienbpoBoil  30HBI  MwupoBoro  okeana. llpu
T'UJIPOTEPMAIbHBIX B3pbIBAX OKEAHWYECKOW BOJBI B HEpax acTeHOC(HEphl, KaK Mbl
y’K€ 3asBWJIM BBILIE, 00pa3ylOTCsA M YIJIEBOAOPOAbI, MPEAIICCTBEHHUKU HEPTH U
raza. IlompobHee o Qusnueckux sABieHUsAX, oObsicHeHHbIX JIOT, cMmorpute B
YKa3aHHBIX BbIIIE HCTOYHUKAX.

Heobxoaumo paccMOTpeTh U OCOOEHHOCTH JIYHHO-COJHEYHBIX MPUIMBOB
autocgepsl. [IpunnBbl Ha 3emie ecTh pe3ybTaT Pa3HOCTU CUJI, IPUIIOKEHHBIX Ha
WIM BHYTpU 3€MJIM U B €€ LIEHTpPEe Macc. JTO SIBICHUE C OYEHb OOJIBIION JJTUHON
BOJIHBI M, CJIELOBATENIbHO, TPYAHO BBIAEIAEMON JIOKAJIbHOM  COCTABIISIOLLEH.
[TpunuBel 3aHUMAIOT YAaCTOTHBIM Auamna3zoH (mepuoisl oT 8 yacoB A0 30 yacom)
MEXIy CEHCMUYECKUMHM W COOCTBEHHBIMM uacToTamu (mepuonabl < 1 wyaca) u
nepuooM JABWKeHus mnoiroca (434 nus). [lepBblii CylecTBEHHBIM BKIIAI B
NOHMMaHuEe OoJyibllIed 4YacTh OCOOCHHOCTEH MPWIMBHOTO SIBIICHUS BHEC
dpaniy3ckuii yaensiid [Ibep Cumon Jlarumac B 1799 rogy. OH Beimenun Tpu BUaa
IPWIMBOB BTOPOTO MOPAJIKA MO MPOCTHIM TPUTOHOMETPUYECKUM COOTHOILIEHHSIM C
UCIIOJIb30BaHWEM  noiauHoMmoB  Jlexanapa:  IlosmycyTrouHble  NpHUIIMBBL €
reorpaUyeckuM  pacrpeiesieHueM,  IMPEACTaBICHHbIM  CEKTOPHUAJIbHBIMU
chepuyeckuMu rapMoHHYEeCKUMHU  (QyHKUMSIMU. CyTOUYHBIMU TNPWIMBAMHU C
pacrpeielieHueM, MIPEICTaBICHHBIM TeccepalbHbIMU chepuiecKkuMu
rapMOHMYECKUMH (QyHKUMSIMHU. [IByXHelenbHbIE, MECSUYHbIE, MOJYroJI0BbIE U
rOJOBbIE NPUJIMBBI C  pacOpenesieHUEM, MPEACTABICHHBIM  30HAJIBHBIMU
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chepruuecKuMU TapMOHUYECKUMHU QYHKIUAMH (CEKTOPHAIbHBIE BOJIHBI BHI3BIBAIOT
BEKOBOE 3aMENJICHUE CKOPOCTH BpallleHUs 3eMJId Hu3-3a TpeHus. TeccepaibHble
BOJIHBl CBsI3aHbl C TMpeleccued ¢ HyTalued, 30HAIbHbIE - BBI3BIBAIOT
nepuoanydeckre (GIyKTyalluu B CKOPOCTH BpallleHUs 3eMIIH.

B 1876 romy Yumbsm Tomcon (6Gosee m3BecTHbIM Kak Jlopn KenbBun),
BbIBeNT (OpPMYTy H TIONydWJl OOIIee pemieHue g yopyrow medopmanuu
OJTHOPOJTHOW HEC)KUMAEMOH Cephl paunyCcoM Iy TUNIOTHOCTBIO P M CHJION TSHKECTH
g, MOJBEPKEHHOM BO3/IEUCTBUIO BHEIIHETO IPABUTAIIMOHHOTO TTOTEHIIHA BTOPOTO
nopsizika. B pesynbrare oH mosiydus (pOpMyIly, CBSI3BIBAIONIYIO MEPUOIUYECKUE
paauanbHbie, BhI3BAHHBIE BO3JCHCTBHEM BHEIIHETO MOTEHI[MATa Ha OJHOPOIHYIO
cepryecKyr0 HeBpamiamolyrocs 3emimro ¢ kecTkocthio LI, (0e3  yuera
OKCaHWYECKHUX BOJHBIX MAcC), B KOTOPYIO BBel Oe3pa3MepHbie uncna Jlsea h u k
KOTOPBIE SBIISTFOTCS MTEPEXOTHBIMHI (HYHKIHSIMH, XapaKTEPU3YIOIINMHU PaHATbHYIO
nedopMalMio M BapHALMI0 TPABUTAIMOHHOTO  IOTEHIMAaja, BBI3BAHHOIO
npuirBHON nedopmarueit. KoadduiueHt h ecTh OTHOIICHHWE BBICOTHI 36MHOTO
MPWIKNBA K BBICOTE COOTBETCTBYIOIIETO CTATUYECKOI0 OKEAHWYECKOTo MPUJIMBa Ha
abcomoTHO TBepaod 3emuie. YUHCIO K SBISETCS OTHOIICHHEM JIOMOJHUTEIHLHOTO
NOTeHIMaNa, OO0yCIOBIEHHOTO Jnedopmaruelt 3eMid, K BO3MYIIAIOIIEMY
NOTEHIMaTy. XapaKTepUCTUKa TOPU3OHTAIBHOM JAeOopMalMh MPEACTABISIET
cobori umcno Ilunma, mpuHstoe 3a 1, - 3TO OTHOIIEHUE TOPUZOHTAIHLHOIO
CMEIIEHUS TOYKH 3€MHOM KOpbl K COOTBETCTBYIOUIEMY «CMEILIECHUIO» B
CTaTUYECKOM OKEAaHMYECKOM TMpWINBE (PacCTOSHHE, PaBHOE PaAUyCy 3eMIH,
YMHOKEHHOMY Ha OTKJIOHEHHE OTBECa, BBI3BAHHOE TMPSMBIM IPUIMBHBIM
noTeHranioM). Ita hopmyna Obuta ucnons3oana /. Japsunom B 1882 rogy nmns
ONpENIENICHUs] CPEIHEM IMKECTKOCTH 3eMJIM U3 OTHOUIEHUS OKEAHWYECKOU
NPWJIMBHOM aMIUTUTYIbl M aMIUIUTYAbl ynpyrod 3emuu h, KoTopas gocturaer
BeJn4urHbI 40 CAHTUMETPOB.

3ameTuM, 4TO JuTOoc(epa pa3dWTa Ha IUIMTHI TIIYOOKMMHU (Ha BCHO €€
rIIyOWHY) JTUTOC(PEPHBIMU MIBAMH, KOTOPHIE B OJHUX OOCTOSITEIbCTBAX M3BECTHHI
KaK puQThl (KOT/Ia IIUTHI PACXOJATCS), B APYTUX CIydasxX HA3BIBAIOTCS CTHIKAMU
30H CyOmyknuu (KOrja OKeaHW4YecKas IUIMTa TOJBHUTAeTCS IMOJ MaTEPUKOBYIO).
Haubonbiiee BausHMEe Ha NpuiIMBBL OKaszbiBaeT JlyHa, menbiuee - ConHue, emé
MEHBIIIEE - TUIAHEThl COJIHEYHOM CHUCTEMBI. JIyHa MEHBIIE BCEX IO pa3Mepy,
(muametp Jlynwr 3476,0 xm = 0,2725 »skB. nuametrpa 3emiu (npumepHo 3/11
3eMHOTO0), Macca JIynsr 7.35%1025 r. = 0,0123 macce 3emmu (1/81,30 3eMHOM)); Yy
Heé camas MayieHbKas rpaButaius (g=I,6 mM/c), HO OHa pacrooxeHa OmKe BeexX
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k 3emie. Cpennee paccrosinue JIynsl ot 3emun 384400 kM, HauOobIlIee yaalleHUE
Jlynsl ot 3emun B anoree 405500 kM, HaumeHbliee ynanenue JIyHsl oT 3eMiu B
nepuree 363 300 xm.. Xots rpaButauus Comnnma (g=27400m/C), FOmnurepa u
JIPYTUX IJIAHET - HECOM3MEPUMO OOJIbILIE JIYHHOIO, HAa MPUJIMBBI (OKEAHUYECKUE U
autochepHble) OKa3bIBaeT HaubOonbliee BiIusHUE UMeHHO JlyHa, B cuiy
JIOKaJIbHOCTH MPUJIOKEHUS CBOEH IPABUTALIMK U OJIM3KOTO pacCTOSHUSA K 3eMIIe.

3HaYUTENbHOE BJIMSHUE Ha TMPWIUBBI JUTOCHEPHl UMEIOT U BBIOPOCHI
OOJBIIMX MacC COJIHEYHOTO BEIECTBAa B CTOPOHY 3emiid. B ompeneneHHoe Bpems
MOTYT COBIIaCTh JACUCTBUS TpaBUTAUUMOHHBIX cuil Jlynsl u ConHua; unu JlyHsl,
ConHila ¥ TUIAHET; WA Tepuren opOuT 3emiu, JIyHbl W TUIAaHET, YTO MOXKET
CYLIECTBEHHO YBEJIIMYUTh PACKPBITUE JIUTOC(HEPHBIX IIBOB U TOCTYIUIEHUE B
packaJi€HHbIE HeApa MNOMJIUTOC(HEPHOr0 MNPOCTPAHCTBA HEOOBIUHO OOJIBIIUX
KOJIMYECTB OKEAHWYECKOM BOJBL. DTO OT30BETCS Ha 3emile KaTacTpopuuecKuMu
3eMJIETPSICEHUSMH, YCUJICHUEM BYJIKAHUYECKON AKTHUBHOCTH, KIMMATUYECKUMU
KaTaKJIn3MaMH.

MOXHO TOACYMTATh, CKOJIBKO IPUMEPHO BOJIBI BIIPBICKUBAETCS B
NOJUIUTOC(EpPHOE TMPOCTPAHCTBO. Ecinum IOmycTUTh, YTO OKEaHWYEecKas BOJa
IPOHUKAET B LIENb JIUTOCHEPHOTO IIBAa MOJ JABICHHEM CTOJ0Aa OKEaHWYECKOU
XKUIKOCTH, T.€ MpUMepHas BbicoTa KoToporo - 3200 m. Ilpunumas xkorpdunmeHt
noTepb CKOpoCcTH paBHbIM 0,5, pa3mep e NpU PaCKPBITUU JTUTOC(HEPHOro MIBa
paBHBIM 26626 M° (1600000 M.*0,0017 M), To O (GOpMylIe pacxoma KUIKOCTH
onpenenum Q = KH*FHI*\/ZQ_H , MO’KHO OIPEJETUTh KOJIMYECTBO BIPHICKMBAEMON

B IOJUTUTOC(EPHOE MPOCTPAHCTBO OKEAHCKOM BOJIBI.
CremaeM MoOJICTaHOBKY.
Q =0,5*26626 /2+9,83%3200 =326747 m° = 238,1*10° m*/rox.

Tak Kak CKOpOCTh BpalleHus1 3eMJIM BOKPYT CBOEM OCH paBHa npumepHo 30
KM B CEKyHIy, a JABWKeHue JIyHbI 10 cBOel OpOHUTE MPOUCXOAUT CO CKOPOCTHIO
okojo I KM B cek, TO MOXHO MPHUHATb, YTO JYHHbIE NPWIMBBI JUTOCHEPHI
OPOUCXOASAT B pailoHe JTUTOC(EpHBIX HIBOB B TEUCHHE HECKOJBKHX CEKYyHH B
CYTKH, U Mbl 3TO YWJIU NP ONPEAECICHUH F0J0BOI0 AeOUTa TUTOCHEPHBIX IIeNeH
OpyU TMOCTYIUIGHHM 4epe3 JUTOCPEpHble IIBbI OKEAaHMYECKOM BOIBI B
NOAJIMTOCHEPHOE MPOCTPAHCTBO.

MBI XOTUM TOMYEPKHYTh, UYTO TOJyYEeHHbIE LU(GPHI TOJOBOrO JeOUTa
IPAKTHUYECKU COBMAJAIOT C Pacy€TOM 3TOr0 MapaMeTpa MO JaHHBIM BHIOPOCOB
BOJIBI U3 JIUTOC(EPHI Uepes Kepiia ByJIKaHOB U KPOME TOTO, CTal0 OUYEBUIHBIM, YTO
3TH JE€OUTHI MOJYYEeHbl Yepe3 pacKphiTHe PUPTOBBIX U CYOTYKIIMOHHBIX IIENeH
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Bcero Ha 1,5 -2 Mm.

JlokazaTeJbCTBa JAOCTOBEPHOCTH OTKPBITHA. MHOIO J0Ka3aTeibCTB I10
auHuM  JIutocepHo-okeaHMUEeCKOl Teopun TpuBeneHo B crarbe «llapan
J0Ka3aTenbcTB» Ha caiire: King-of-vulcans.narod.ru u B monorpaduu «Urto xnér
KoJbIOens yenoBedectBay M., JIubepes -bubundopm, 2006.IToBTOpsaTh X 371€CH
HEIEIeCOo00pa3HO, 0 COOOPAKEHUSIM SKOHOMUU 00beMa 3asBKH.

CaMmbIM  SpKMM U yOEIWTENbHBIM JIOKAa3aTE€IbCTBOM MBI  CUHUTAEM,
cooO1IeHne OaiikanbcKo MOABOAHOM skcneaunny KoHua 2008 roga, omyckapiei
r1yOOKOBOJIHBIE amnmapatel Ha JHO balikama Ha CyLIeCTBYIOIIUMH — TaM
TpaHCHOPMHBIN pa3noM. DKCIeAULMs OOHapyKuia B bapry3snuHCkoil KOTJIOBUHE Ha
CYIIECTBYIOIEH TaM JOHHOM TPEIIMHE BBIXOJ yIJIeBOAOpoAoB. Ha moeepxHocTn
Baitkana cpenu uucreiiieil O0ailkalbCKON BOJBI IJIaBaeT HE(TSIHOE MSATHO, a Ha
OTPOMHOM TIIyOMHE TyAPOHUCTOM MAaccoll MOKPBITO JHO oO3€pa y TpewmuHbl. U3
TPELIMHBI, HATYBAsSCh Iy3bIPEM, BBIXOAST ra3000pa3Hble yrieBoaopoabl. OauH U3
aBTOPOB JI0JIOKUIT 00 3TOM (PeHOMEHE Ha 3KoJlorndeckoM ceMuHape MI'Y.

JlpyruM [10Ka3aTeabCTBOM MbI CUMTAaeM (PAKT HEOXKUAAHHOTO, C TOYKHU
3peHUs] CYLIECTBYIOIIUX HEPTSIHBIX TEOPHil, OBTOPHOTO HAMOJIHEHUS, Ka3aloCh
Obl OKOHYATEJIbHO BBIPAOOTAaHHBIX MECTOPOXKIECHUH HEPTH, HaIpUMep,
PomamkuHckoro Mectopoxaenuss B Tarapuu. Takux camMOBO3pOKIAFOIINAXCS
HE(PTAHBIX MECTOPOKIECHUN B MHUPE HECKOJIBKO M MX BO3POXKIECHUE COBEPILIECHHO
HEBO3MOXKHO OOBSICHUTH C TOYKM 3PEHHS MEIJUTENbHOW OMOT€HHON WIu
MaJIOMOITHOW a0MOTeHHOW TUmoTe3. 3aTo mpolecc HedTereHeza, 0O0bICHEHHBIN
HACTOSIIIIMM OTKPBITUEM, YKa3bIBAE€T HA OIPOMHOE CKOIUIEHUE YTIEBOIOPOAOB B
BEPXHEM CJIO€ acTeHOC(Epbl, OTKyJa OH MpPHU OMNPEICIEHHBIX YCIOBUSAX BIIOJIHE
MOKET BBIJABIMBATbCSI €CTECTBEHHBIM (MJIM MCKYCCTBEHHBIM) 00pa3oM B
He(TAHbIE (DEHUKCBI.

Ob0s1acTh HAYYHOI0 ¥ NPAKTHYECKOr0 3HAYeHHs. TeopeTHdeckoe
OIpeJieieHre MEXaHU3Ma reHe3rca He)Ty U raza TPyAHO MEePEOLeHUTh B HAYYHOM
MJIaHe. TaK Kak Halle OTKPBbITHE TIO3BOJIIET HEPTIHOW TEOPUH BBHIUTH U3
MHOTOBEKOBBIX 3a0IyKACHUIA 1 MaJIONMPOAYKTUBHBIX TUCKyCcCHil. PeBoonnonHoe
3HaueHue ais pusuku 3emiin uMeeT u cama JlutochepHo-okeaHnueckast TeOpus,
KOoTopasi Aa€T BO3MOXHOCTh MO HOBOMY B3IVIIHYTh Ha Jpeil) KOHTHHEHTOB,
celicMUKY 3eMJIM U BYJIKAHUYECKYIO AKTUBHOCTD, HA KIIMMATUYECKUE U3MEHEHUS U
peaIbHOCTh IrI100aJIbHON MPUPOIHON KaTacTPOdBhl.

B npakTHYeckoM IUIaHe OTKPBITHE IO3BOJUT CHATH Yrpo3y He(TsSHOro
rojoja, OTKPbITh HOBBIE YHUKAJIbHbIE MECTOPOXKACHUS HE(PTH U raza, U camoe
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I''1IaBHOC, MbI 3HA€M, KaK 3TO0 CA€JIATh.

®opmysa OTKpHITHA: TEOpEeTUYECKU U IKCIEPEMEHTAILHO YCTaHOBIICHO,
4TO HE(PTHh U MPHUPOAHBII TOPIOYMIA Ta3 (a Takke HeDTAHON U MOMYTHBIN FOpPIOYHe
razpl) 00pa3oBalMCh TJaBHBIM 00pa3oM U3 OpPraHUYECKOro  BEIIECTBa,
pPacTBOPEHHOTO B OKEAHMYECKOW BOJIE€ M PACTBOPEHHOTO B HEW K€ YIIEKUCIOTO
rasza, Korja OKeaHH4YecKasi Bojia OOJBIIMMH MaccaMu ToMajiaia B moaauTochepHoe
MPOCTPAHCTBO BEpXHEW MaHTUU (T.e. B acTeHOc(]epy) uepe3 CThIKU JUTOCHEPHBIX
IUT (pUudThl, CYOMYKIIMOHHBIE CTBIKH, TPAaHC(OPMHBIE M HUHBIC Pa3JIOMbI) MpHU
€KETHEBHBIX JYHHBIX MPUINBAX JUTOCHEPHI U PEAKUX, HO YPE3BBIYAITHO MOITHBIX
100aNbHBIX MPUPOJHBIX KaTacTpodax; Boja, MPHU 3TOM, MpeBpallajachk B map ¢
3¢ (HeKTOM THAPOTEPMATBHBIX B3PBIBOB, TUCTIEPTUPYS U MCEBI00KMKAsI BEIIECTBO
acTeHoc(epbl, a OpPraHMYEeCKOE BEIIECTBO W YIJIEKUCIBIA Ta3, B MPHUCYTCTBUU
IPUPOJIHBIX KaTaaU3aTOpPOB, MPEBPAIAINCh B CMECh YIIIEBOJOPOJIOB, KOTOPHIC
IpU pe3KUX MHUKaX JaBJICHUS MOMalail 4epe3 pa3IoMbl 36MHON KOPBI B TOPUCTHIE
JIOBYIIKM KPUCTAIIIMYECKOrO (PyHIAaMEHTa WK OCaJ0YHbIX CIOEB U, OCTHIBAs TaM,
IpEeBpalIAIMCh B PA3IMYHbIE COPTA HEPTH WM IPUPOAHBIN TOPIOYUH Tas3.
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Astopsl: JKapsun Hukomain AnekcaHapoBuy
Pykun Muxann JImutpueBud

Mara: XKapsun H.A., Pykun M.JI. IlpoGnema HepTu: TpeTuid NyTh,
OITyOJIMKOBAHO Ha CalTe:

http: //md/cnews.ru/tech/reviews/index_science.shtml?2008/l 1/18/328162
Bepcus nna KIIK Hayku o 3emne Ounepreruka 18.11.08, Br, 17, 25, Mck H.
XKapsun, M. Pykun / R&D/CNews 2008/11/18/328162

KonTakThI

Bce npasa 3ammmenst C1995-2008 Xonauar PBK

HNudopmanus 06 orpannuenusix CReuters, CAR

Harta peructpanuu - 18 Hosiopst 2008 rona, peructpanroHHbiii Homep 328162.
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JIOKyMeHTbI, NOATBEP:KAAI0IINEe IPHOPUTET OTKPBITHUS

HpI/IOpI/ITeT HaY4YHOI'O OTKPBITHUA «IIpoucxoxacHue HGd)TI/I H T'OPIOYCro IIpupoaHO-

r0 ra3a B JIOKAJIbHBIX U KOPEHHBIX MECTOPOXKJICHUSIX» BIIEPBbIC 3aPETUCTPUPOBAH
Ha caiite http://md/cnews.ru/tech/revies/mdex science.shtml?2008/l 1/18/328162. B
cratbe«lIpobnema Hedtu: Tpetuit myte». Bepcus mns KIIK Hayku o 3emie
Ounepreruka 18.11.08, Br, 17, 25, Mck H. XKapsun, M. Pykun / R&D/CNews
2008/11/18/328162

KoHTakThI

Bce npaBa 3amumiens C1995-2008 Xonauar PBK

Nudopmarust 06 orpannyenusix CReuters, CAR

Harta peructpauuu - 18 Hosi06pst 2008 roga, peructpauroHHbIil Homep 328162.
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®opma 2
YTBEpKICHO:
PykoBoauTesb HAy4HOTO YUpexIeHUs
18 nosiopst 2008 .
(mevatn)
3AKJIIOUEHUE
MO 3asiBKE Ha OTKpBITHE MMOJ HazBaHueM: «lIpoucxoxxneHre HeDTH U TOPHOYEro

IIPHUPOAHOIO I'a3a B JIOKAJIbHBIX M KOPCHHBIX MCCTOPOXKIACHHUAX

1.  KpaTko onuceIBaeTcs CylIHOCTb OTKPBITHSI.

2.  W3naraercs xapakTepUCTHKAa HOBU3HBI OTKPBITUSI CO CCBUIKOW Ha
U3BECTHbIE HMCTOYHMKM HWH(POpPMAIUMU; NPUBOJUTCS aHAJIU3 COJECpP)KAIIMXCS B
3aBKE TEOPETHUECKHUX M DKCIEPUMEHTAIBHBIX JOKAa3aTeIbCTB C TOYKHU 3pPEHUS
YCTaHOBJICHHSI TOCTOBEPHOCTH HAYYHOT'O OTKPBITHS.

3.  HM3nmaratotcst BBIBOJBI SKCIIEPTHU3HL:

a) B cnyyae mnpusHaHuS HAYYHOTO OTKPBITHS NPHUBOIATCS  JTOBOJIBI
OKCIEPTU3bl, MOJTBEPKIAIOIIUE €ro JOCTOBEPHOCTh M  OOOCHOBAaHHOCTH
OpUOpUTETa, M3JaraeTcsi peKOMEeHAyeMas Juis  yTBepKIeHUs  ¢opmyia,
OTpaXkarolasi CyIHOCTb OTKPBITHSI.

VYka3bIBaeTCsl 3HAYCHUE OTKPBITUS IS HAYKH.

JlaroTcst peKOMEeHAAINH O My TSIX BO3MOXKHOTO UCTIOB30BAaHUS OTKPBITHS.

Pekomennyercst opma HHPOpMALIUKM O HAYYHOM OTKPBITUH.

06) B cmydae, ecnu 3aKitoueHUE COACPIKUT BBHIBOJ 00 OTCYTCTBUU OTKPBITHUSA,
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YKa3bIBAIOTCS MOTUBBI M IPUBOJISITCS CCHUIKH, MOATBEPKIAIOIINE 3TO 3aKIIOUCHUE.

B HeoO0XomuMBIX ciydasx yKa3bIBAIOTCS, KaKME HWMEHHO WM B KaKOM
HaIpaBJICHUM CJEIYeT MPOBECTU JOMOJHUTEIbHBIE MCCIEIOBAHUS C LEJBIO
MOATBEPKIACHUS HAYIHOTO OTKPBITHSI.

[Toanucu 3KCepToB:

(c yKazaHueM Y4E€HBIX CTETICHEN U 3BaHUM )

[ara:

®opma 3
CITPABKA
O TBOPUYECKOM BKJIaJ€ KaXJIOTO M3 COAaBTOPOB B YCTAHOBJICHUE OTKPBITHS
«IIpoucxoxaeHue HeTHU U TOPIOYETO MPUPOIHOTO Ta3a B JIOKATBHBIX U KOPEHHBIX

MECTOPOKICHUSIX Y,
Ne  |[damwunus, B uem J{OKyMEHTBI, TOATBEPKAAOIINE
nn MM Bripaszuics TBOpUECKUN | TBOPUYECKUN BKIIA]L

OTYECTBO BKJIQJl B yCTAHOBJICHUU  |(ITyOJIMKAITUHU, OTYETHI U Jp.)

COaBTOpa OTKPBITHA
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1. PKapsun
Huxkonai
AJIeKcaH
pPOBUY

2. [Pykun
Muxaun
JIMuTpuesuy

Pazpabotka muTochepHo-
OKCaHWYECKOH  TEOopuH,
pa3paboTKka CXEMBbI TEHE-
3Uca YIJIEBOJOPOJIOB B
acTeHOC(Eepe C TO3UIIHMA

JIOT.

[TocTraHoBKa 3a7a4u
HE(TAHBIX HCCIICIOBAHUM
B pycie JIOT, pa3zpabotka)
10KA3aTeNbCTB
WCTUHHOCTH  OTKPBITHS,

MaTEMATHYECKOE oO0ecIie-

YCHUC OTKPBITHA.

JlutochepHo-okeaHNUECKas
teopust (JIOT) npumupsier
OMOTCHHYIO U AOMOTCHHYIO
TUTIOTE3bI IPOUCXOKICHUS HEPTH.

(O npoucxoxcoenuuu Hegpmu ¢ nozuyuii JIOT; o

Wacumabax mupogwix 3anacos
Ven1e6000po0H020 ChIpbsL, peKoMeHOay U, 6
ceeme HOBOII meopuu, NO pazeeodxe TOKATbHBIX U
KOPEHHBIX MeCopoicOeHUll Hepmu u 2a3a).
[Ilepeoana 6 pedakyuio xcypuana « JHepeusy
\PAH: 6 Hoabpe 2008 200a

«IIpobiema HeTH: TPETUH TTYTHY,
onyOJIMKOBaHHas Ha caiire: http:
//md/cnews.ru/tech/reviews/indexs
cience.shtml?2008/11/18/328162,
ryie OblI 3apMKCUPOBAH
[MPUOPUTET HAYYHOTO OTKPBITUS

ABTOpPBI OTKPBITHS (Kapsun H.A.)
(moamuce)
(moamucek) (Pyxun M.J1.)

(mata cocTaBieHMsI CIIPaBKU)

18 Hos16ps 2008 T.

B MexyHapoIHyI0 akaJeMHIO0

aBTOPOB HAYYHBIX OTKPBITUI

®opma 1

117105, Mockga, Bapmagckoe 111., 8

3ASABJIEHUE
[IpocuM TIPOBECTH OKCNEPTHU3Y TMpHUJIAaraéMbIX MaTepUajoB W BBIIATH HaM
JTUTIJIOMBI Ha OTKPBITHE 1MOJ Ha3BaHWeM «lIpoucxoxkaeHre HEPTH W TOPHOYETO
NPUPOAHOTO Ta3a B JIOKAJIBHBIX M KOPEHHBIX MECTOPOXKIACHHUSAX a TaKkKe
CBUIETCIHCTBO HAa OTKPBITHE Ha WM : 1. MeXIyHapOIHBI YHUBEPCUTET
[Tpuponasi, O6mecTBa u Yenoseka /[yOHa

2. MockoBckuli ynusepcuretr umenu M.B.JIoMoHocOBa, ,
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Hay4no-yueOub1ii My3el 3eMiieBeIeHUS

Dammms, uMst,  |MecTo paboTHI, TOIDKHOCTE, agpec, |OOpa3oBanue, yueHas |[lomamrHuii anpec, ['paxxgaHcT
OTYECTBO renedoH CTETIeHb, YUCHOE renedon BO
COaBTOPOB 3BaHUE
MOJHOCTBIO

1 .XKapsun Mesx1yHapOJHbIN YHUBEPCUTET Bricuiee, 1oKkTOp 105484, r. Mocksa, yn.  |Poccuit

Hukomaii Ipupossl, O6miecTBa, YenoBeka (bunocodun, 13-s [Tapkogas, 1. 30, k. |ckoe

Anexcanaposud  «JlyOHay, dumman «Yrpemay, HITL, [k.r.H., akageMHuK 1, xB. 80, 1. Ten.nx.

morent, 140090, Mockosckas 00:., r. [ABOII, 8.499.748.81.12 .
J[3epkuHCKUH, yiI. AKageMuKa n3o0peTarensb TeN.M00.
"Kyxosa, 24 (495) 551 17 54 CCCP 8.903.158.02.95

2,Pyxun MesxayHapOIHBIN YHUBEPCUTET Bricmee, 0.7.H., r. Mocksa, 121351, yn.  |Poccui

Muxauin [Ipuponsr, O6miectBa, YenoBeka npodeccop, akanemuk |Spuesckas, 1.28, kB.130 [ckoe

JIMUTprEeBUY «/ly6oHa», mpodeccop, 141980, PAKII, MAU, ABOIL, |ren. cn.: 939-22-27

MockoBckas 0011, T.JlyOHa, yi1. U IIp.
'YauBepcurerckas, 19. MockoBckuii  |00mecTBEHHBIX AKaIe
T'ocynapCTBEHHBIA YHUBEPCUTET UM. [MHH «3aciTyKEHHbBIN
M.B. JIoMoHOCOBA, BEAYLIHI Hay4HbII COTPYAHUK
Hay4YHBIH COTPYAHUK MI'V»

I'CII-1, 119991, Jlenunckue ropel, A.

1 Ten.ci.

(495) 939.22.27

Mp1 yTBepK/1aeM, 4TO B 3asIBJICHUH yYKa3aHbl BCE JCHCTBUTEIBHBIE aBTOPHI
OoTKpeITHA. llepenucky no 3asBke mpocuM BectH o aapecy: 105484, r. Mockaa,
yn. 13-a I1apkosas, 1. 30, k. 1, kB. 80, mom. Temn.. 8.499.748.81.12, mo0. Ter..
8.903.158.02.95.

[Ipunoxenue: 1. Onucanue oTKpbITUSA HA .14. 1. B 2-X IK3.

2. . IoKyMeHT, MOATBEPKIAI0IINI AaTy IPUOPUTETA OTKPBITUS Ha . 16.. 11. B 2-X
IK3.

3.3aK04eHNs] OpTaHU3AIMK U OT3BIBBI CIICIIUATIMCTOB Ha ... JI. B 2-X 3K3.

4. CnipaBKa 0 TBOPUYECKOM BKJIAJI€ KaXKJIOTO U3 COABTOPOB Ha | 1. B 2-X 3K3.

5. JIpyrue TOKyMEHTHI HA ... J1. B 2-X JK3.

ABTOpBI OTKPBITHUS

(moamucek) (moamucek)
(Kapsun H.A.) (Pyxun M.1.)

Hara:18 Hosi6ps 2008 r.
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Hayunas ctathst «[ HIIOTE36I MPOUCXOKACHHS HeDTH
Pazpabotuuk(u): M.J1. Pykun, H.A. XXapBun
OO61acTh MPUMEHEHHUS: OPTAaHU3AIUH JAOMIOJHUTEILHOTO 00pa30BaHUH

YcnemHo mpolien JKCHepTu3y KadecTBa W BkioueH B Peectp ILlentpa
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[Toanuce S1.A. MakcumoB
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www.gost.nkras.ru
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[Ipo6siema HedTH : TpETHI TYThH
Pazpaboruuk (un): XKapsun H.A., Pykun M.JI.
OO6racTh MPUMEHEHHUS: OPTAHU3AIUHN JOTIOTHUTEIIBHOTO 00pa30BaHMs
YcmemHo mporien JKcnepTu3dy KadectBa W BkioueH B Peectp llentpa
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1 1 & D
- e /'
PykoBoaurens LleHTpa PykoBoaurens Jleno3urapus
A.A.MakcumoB Kopob6uera K.A.
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