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BCTYIIVIEHUE

[MouTty Kaxplid U3 MOTYYMBIIUX 3eMETbHbIC YIACTKU TIHITAI-
Cs1 HATH MECTO JUIsl KOJIOALA C MIOMOIIBIO OMOIOKAIIMOHHBIX pa-
Mok. Kazasnocek Obl1, yero mpoire: corau OykBoi «['» aBe mpoBo-
JIOKM U XOOHM C HUMH B I'PaHHUILIAX CBOETO 3eMEJIbHOTO Hajena.
OOBIYHO TIOCTIe HECKOJIBKUX TOTBITOK PAMKH B PyKaX HAYMHAIOT
noBopaunBartbces. [a em€ kak! Ho Bckope oOHapyXuBasloch, YTO
CKPEIIMBAIOTCS] OHU HE TOJIKO HaJl BOASHBIMU XKUJIAMH, HO U HaJl
CKPBITBIMM T10J] 3€MJIEW KaMHSAMU.

[oTpaTuB BITyCTYIO CHIIBI M BPeMsI Ha PHITHE KOJIOAIEB, MHO-
rue nu B OMOIMOTEKU 32 KHUTaMu 1o 6uonokauuu. biaro Ha-
NMCAaHO MX BEJIMKOE MHOXECTBO. TONBKO Ha PYCCKOM SI3bIKE S
HacumTai 6osee cra. Ho kauru nomornu ganexko He BceM. Yurtas
WX, TOpaXkaerbcs: OOMbIIast YacTh HAaIMcaHa Kak OyATo Mof KO-
nupKy. OnHM U Te e (PaKThl ¥ OMMOKHU KOUYIOT U3 OJHOIO M3-
nanus B apyroe. Co3ma€res BlieyaTieHUe, YTO MHOTHUE aBTOPBI
caMM HMKOTJa He pa0oTaiu ¢ OMOJOKALMOHHBIMU PAaMKaMH.



3TO U 3aCTAaBUJIO MEHSI MOAEUTHCSI CBOUM OoJiee YeM MSITU-
JECSATUIIETHAM OIBITOM.

Bcio 3Ty KHUTY 51 HAaUMHAJ MKCaTh OT MEPBOIO JIMIA — Kak
JIMYHYIO0 UCTOPUIO YEJIOBEKA, BIIEPBBIE CTOJIKHYBLIETOCS C 3ara-
JIOYHBIM BpAILIEHUEM PaMOK €I1IE B IIKOJIBbHBIE FofApl. I pacckaxy
BaM O KOH(pEPEHIMSX 1O OBICTPOIPOTEKAIIIUM aTMOC(HEPHBIM
sBJeHusM, rae mou orenl, Cokpar IlaBnoBuu ['oneneukun, 3a-
HUMaJICs poOneMoit TyHTrycCKoro MeTeopuTa, a moToM- Haren
ero. 51, Torna eme nogpoCcToK, Moyiyyasl nepBble YPOKH JIO30XO0/1-
CTBa OT €ro Jpy3ell — OorepaTopoB Ouonokanuu. Pacckaxy 06
yu€oe B MBTY umenu baymana, o moiynoanonbHbIX cOOpaHu-
SIX MOCKOBCKHUX HTY3MACTOB OMOJIOKAIIMHU, 00 SKCIEAUIUSAX Ha
[lonkameHHy10 TyHrycKy, rie COJUAHbIE YUYEHBIE UCIIONb30BAIN
paMK{ HapaBHE ¢ IPHOOPaMH, U PAMKH 9aCTO OKa3bIBAJIICH IO-
pazno 3 dekTuBHEE.

Ho B Kakoii-TO MOMEHT TIOBECTBOBaHKE HEM30EKHO Mepexo-
JIMT Ha «MbD». [ToTOMYy 4TO OUOTOKAIHSI — 3TO HE TO UCKYCCTBO,
KOTOPBIM MOXHO OBJIQICTh Y 3aHUMAThCS B OAMHOYKY, CBapJIH-
BO CETYysl Ha HEBEXKECTBO OKpyx)awomux. Koraa nocie cmepru o1-
ua s cozgan «Ikomy no3oxoncrea umenn Cokpara IlaBioBuua
[oneHenkoro», T0 cpeny YYeHUI] BCTPETUI CBOIO OYIYIIYIO JKe-
Hy — mamMaHKy Ceemiany BukroposHy ['pomoBy. C Tex mop msl
BMECTE: U B )KWU3HU, U B UCCIIEJOBAHUSX, U B IIAMAHCKOM CIIyKe-
HuM. OHa cTajaa coaBTOPOM JECATH HAIMX KHUT O COBPEMEHHOM
[IaMaHU3MeE U YeJIOBEKOM, Y€l JyXOBHBIM OMNBIT IPEBPATUI CY-
XH€ CTAaTUCTUYECKIE OMOJIOKAIIMOHHBIE M3MEPEHHS B OOBEMHYIO



KapTUHY, COeVHSIONIYI0 HAYKy U JIPEBHUE 3HaHUE 00 YCTPOM-
CTBE TOHKMX MUPOB. [103TOMY B 3TOI1 KHUTE TaMm, IJie HAUUHAET-
cs1 Hata o0rmast padboTa, sl TOBOPIO yXKe «Mbl».

3a 3TU roJpl HAlllM YYEHUKHU TIepellid OT CyObeKTUBHOM, J1a-
JIEKOM OT HAayKH OLEHKHU MOKA3aHWIl paMOK K Hay4YHOMY METO-
1y «CTaTUCTUIECKOW Orosiokanum». OH 3aKJTI0YaeTCsl B TOM, UTO
Mo00e M3MEpeHue AeIaloT HECKOIBKO YeJIOBeK, OOyUeHHBIX T10
OJHOM M TOM ke MeTonuke. TyT yke MOKHO M3BECTHBIMU Ma-
TeMaTUYECKUMH METO/IaMH TTPOCYUTATh BOSMOKHYIO OIIUOKY U
JOCTOBEPHOCTD TIOJTyY€HHOTO Pe3yJibTaTa.

OOyumnB OMOJIOKAIINY 110 CBOEH aBTOPCKOW METOJIUKE THICSUN
JIONIeH, s1 TPUIIIEN K BBIBOLY, YTO HABBIKH JIO30XO/IIA MOXET 00-
peCTH IPaKTUUYECKH 000K YenoBek. M yeM paHbIlie OH HAYHET
9TO Jienath, TeM Jyuiie. Korma s BEN ¢akynbTaTvB 1Mo OHOJIO-
Kalliy B YaCTHOM IIIKOJIE, TO 3aMETUJT: YUeHUKH MJIQIIINX KJIac-
COB JIEJIAlOT YCIeXu ropaszfo ObicTpee crapiux. Mbl npsitaiu B
KJIACCHOM KOMHaTe KOH(EThl, KOTOPBIE JIOJKEH ObLIT HAUTH yue-
HUK, HAaXOJUBLIMMCA 3a JIBepblo. M3 MIIaAIIMX KJIACcCOB IMOCIE
3BOHKA 1 TIOUTH BCET/Ia BHIXOAWI C MyCTHIM MAKETOM, a U3 CTap-
HIMX — C €1lE HANIOJIHEHHBIM. MaJiblilii CXBaThIBJIM UHTYUTHB-
Hbl€ TEXHUKH Ha JIETY, TOrJa KaK MOJPOCTKHA COMHEBAIUCH U T1e-
peripoBepsuTu cedsl.

[TpounTaB 3Ty KHUTY, Bl y3HAaeTe HE TOJIBLKO O HEU3BECTHBIX
crocodax OMOOKAIMOHHOTO aHaIn3a U3 UCTOPUU 3TOTO JIPEeB-
HEro MCKycCTBa — OT 3alevaTi€HHbIX Ha EruIneTcKux peckax
JI0 HareyaTaHHbIX Ha CTPAHMIIAX CEKPETHBIX METOAWYEK CIell-



cy:x0. Bbl He TONBKO MOMYYUTE KIIOYM K HAYYHBIM U TaK Ha3bl-
BaE€MbIM «HEHAYUHbIM» TEOPHSIM, OOBSCHAIOIINM IIPUPOAY Ieo-
NaTOTEHHBIX, XPOHOMATOI€HHBIX Y TEXHONIATOTEHHBIX 30H. Bbl He
TOJIKO COBEpILUTE IyTEIIECTBUE B YHUKAIbHOE MecTo — Coc-
HOBOOOPCKYIO acTpoOseMy, KpaTep MeTeOpuTa, KOTOPBI Haxo-
JUTCA NMPSAMO B LIEHTPE IrOpoJa.

I'naBHOE — BBl OBJIAZEETE NPOCTOM U JIOCTYITHOW KakJIOMY
METO/IMKON OOy4eHMs! UCKYCCTBY JIO30XOACTBa. Bbl HayuuTech
UCTIOJIB30BaTh B KAYECTBE MHIUKATOPOB COOCTBEHHOE TEJI0, Ma-
STHUK ¥ paMKy. Mbl moagpoOHO, IMIar 3a IaroM, pacCKakeM,
KaK UCKaTbh BOJY, MOJIE3HBIE NCKOIAEMBIE, POMABIIMX JIIOAEH 1
YKpaJeHHbIE BEIU. Bbl OCBOMTE METOIBI AUATHOCTUKU 3[0PO-
Bbsl, MHIMBHUIYAJIBHOTO MOAOOpA JIEKAPCTB U MPOAYKTOB IMHUTA-
HUSI, HAYYUTECh HAXOOWTh JIMYHBIE «MECTa CHJIb» U M30erarhb
«MecT 371a». W, HakoHell, MOWMETe, KaK TOIePKUBATh OaJlaHC
BCEX CBOMX TOHKHX TeJl — OT (PU3UUYECKOTO JO TyXOBHOTO.

3pmech Bbl HE HalJIETE CCHUIOK HAa Hay4dHbIE TPYIAbl U MyOnu-
Kalli{, TIOTOMY YTO MPAKTUYECKHU BCE OMMCHIBAEMBIE MCCIIEO-
BaHUs1 HUKOIJA M HUKEM paHee He IMPOBOAMIMCh. DTO HE HAay4-
HO-TIOMYJIsIpHAsi KHATa, a OKOJIOHAYYHOE 3CCE, KOTOPOE, BEPOST-
HO, BBI30BET PE3KOE HENPUATHE Y TEX, KTO MPUBbIK 3aCEAaTh B
npecioByror Komucenn no ymkeHayke. Mbl He CIOpUM ¢ HUMU
— MBI IPOCTO PabOTaEM.

HccnenoBanusi, coOpaHHbIE€ B 9TOW KHUI'e, TPOBOIMIIUCH B Ca-
MBIX pa3HbIX OOJIACTSX HAYKH, TEXHUKU U McKyccTBa. OObenu-
HSET UX OIHO: U3YUYECHHE BIIMSHUAS Pa3IMUHBIX (DAKTOPOB Ha 3/10-



POBbE U MPOJOIKUATEIBHOCTD KU3HU YEJIOBEKA.

HmMeHHO 00 3TOM — 0 TOM, KaK C MOMOIIIBIO TPOCTHIX UHCTPY-
MEHTOB U JPEBHUX 3HAHUW MPOJIUTH CBOK kU3Hb, COXPAHUTh
CUJIBI U 0OpeCTH AyIlIeBHOE paBHOBECHE, — U TIOWIET peyb.

Baaoucnase Coxpamosuu I oneneuxuii



Yacts 1. UcTopuuecknii 3KCKypc

I'nasa 1. UcTropus
omoJiokanuu 10 XX BeKa

Wtak, noporve yutartenu, Bbl JEpKUTE B pyKaxX YHUKAIbHYIO
KHUTY, KOTOpasi MOXKET U3MEHUTD K JIy4llleMY BCIO Ballly KU3Hb
Y HAY4WTh JIeJIaTh MPABIIBHBINA BHIOOD B JIIOOOW )KU3HEHHOU CH-
TYalluu.

Craructuueckas OMOJIOKAIMs ITO3BOJISET HE TOJBKO JIETKO
BBIOUPATH TIOJIE3HBIE JIJIs1 CeOsl TPOAYKTHI IUTAHUSI, KOCMETHUKY,
METObI TPOMPUIAKTUKY U JIeUeHUs1 O0JIe3Hel, HO U OPUEHTHPO-
BaThCsl B COIIMYME, CKPHITO aHATM3UPYs MUCKPEHHOCTh OOIIal0-
[IUXCA C BAMH JIIOJIEH.

Ho nns Hayana pa3zoepéMcst B TEPMHUHOJIOTYY, BeJJb MHOTHE
COBpPEMEHHBIE UNTATENH JaKe HE CIIBIIIAM TAKUX CJIOB, KaK «JIO-



30XOJICTBO», «JIO30XOZIEI», «OUOJIOKAIIUSI», «OTepaTop OMOJIOKA-
IIUM», «T€OMATOTeHHAsI 30Ha», «TEXHOTEHHAS 30Ha».

Wrax, Oronokarms — COBpeMEeHHOe Ha3BaHWE JIO30XOCTBA
— 3TO CMOCOOHOCTh YeJIOBEKA HAXOAUTH C MIOMOIIIBIO JIO3bl WIH
OUOJIOKAIIMOHHBIX PAMOK CKPBITOE TOJ 3eMJIEH: Bofy, He(Th U
PYAHBIE 3aJI€KHU, a TAK)KE UCKATh MPOIABIIUX JIIOAEH U KUBOT-
HbIX, OIPEAEIATh MOJE3HOCTb MPOLYKTOB U KOCMETUKH, TPUYM-
HbI HEJIOMOTaHUsI U OOJIE3HEN.

Omneparop OMONOKAIMA — COBPEMEHHOE Ha3BaHME JIO30XOI-
11a — 9TO YeJIOBEK, POLIEAIIHI CTIeIMAIbHOE 00yYeHHe 1 OBJIa-
JEBLIMIA TpuéMaMu (pUKcaliu OGUOJIOKAIIMOHHOTO 3 deKTa.

BuonokalionHbli 3 HeKT — HENMPOU3BOJIbHOE OTKJIOHEHUE
JI03bl, OUOJIOKAITMIOHHOW PAMKH WU APYTUX MHIUKATOPOB, KOTO-
phI€ HCTIONB3YIOTCS OMepaTopaMy OMOJIOKAIMK B TPOIecce To-
MCKa U IMarHOCTUKH.

STU TEPMUHBI TPO3BYYAIIM U ObUIA «y3aKOHEHbI» Ha MIEPBOM
cepbe3Hom HaydyHoM Meponpusatur B CCCP no 6uomnokarmm —
[TepBom BCeco03HOM ceMHUHApE MO OMOpU3NIECKOMY I(PPEKTY.
OH niporién B Mockse B 1968 romy u coopait 6omnee 200 crienu-
anuctoB u3 12 roponoB Haielt crpansbl. [locne Hero nmonoOHbIe
CEMHUHApPbl U KOH(EPEHIIUU CTAJIM MTPOBOIUTh B Pa3IMUHBIX Ha-
yuHbIx neHTpax Coserckoro Comwo3a.

JIo30X0/1CTBO MPUMEHSIOCh UCMIOKOH BeKoB. Eciu cynuThb no
HACKaJIbHBIM PUCYHKaM U (ppecKkaM Ha CTeHax Mmupamul, OMoJo-
KAlIMOHHBIE METO/IbI JIIOU UCIIOIb30BAIM THICSIYM JIET Ha3al.

CoxpaHuch CBUJETENILCTBA O TOM, 4TO B Kutae 3a aBe Thl-



CSIYM JIET IO HAIIE! 3Pbl C MOMOIIBIO JIO3bI OMPEeIIsId MECTa
JUIsl cTpouTelibeTBa 1IoMoB. IIlupoko, HarpuMep, U3BeCTHA rpa-
Biopa 2205 rofa 0 Halllel 3pbl, Ha KOTOPOR M300paXkeH JiereH-
JApHBI KUTalcKui npaBuTesb FOU ¢ 10301 B pyKax.

VYrnomuHaHus 0 MOMCKE BOJIbI C IOMOIIBIO JIO3bl BCTPEYAIOTCS
B TpyAax [mmnusa Crapiuero, ITapanensca u Mecmepa. Bee cra-
peiillie MeCTOPOKICHUS JKeJIe3HOU Pyl U KAMEHHOTO YISl B
EBporie OTKpbITHl IMEHHO JIO30XOILIAMH.

B 1556 rony B bazese 6b110 n3nano pykoBoacTBO «O ropHOM
JieJie», aBTOPOM KOTOPOTO ObLT N3BECTHBIN YUEHBIN TeX JieT Ar-
puKoia. B 3Toii KHUre ObLIM 3aJ10KeHbI HAyYHbIE OCHOBBI OHOJIO-
Kalluu.

3namenuTsiii xumuk U. P. ['may6ep B cBoeill kaure «PymHuy-
HOE JeJ0» OMuca crocoObl padoTH Jo3oxomneB. Ha pybexe
XVII—XVIII Bekop ad6at ae BaabMoH BbITyCTHT KHUTY «OK-
KyJIbTHasl (PU3MKa, UM TPAKTAT O BOIIIEOHOH MalouKe», TIe Mo-
TIBITAJICSI HAYYHO OOOCHOBATh OMOJIOKAITMOHHBIN (D (eKT.

Ho ne Bcé 6bu10 Tak miaiko. B 1518 rogy Jliotep npepan ana-
(peme nozoxonrieB, 0OBSABUB UX ciiyramu JibsiBosa. B 1559 rony
B AHruu ux omtyywid 1epksy, a B CIIHA ux Bmiots go XIX
BEKa Ipeciie0OBAJIM HApaBHE C BEIbMaMHU.

B Cpennue Beka 1030X0[CTBOM 3aHUMAJIUCh U 3HATHBIE OCO-
ob1. Tak B 1632 rogy xoposmo Jliomosuky XIII Obu1a ipeacrasie-
Ha OapoHecca Maptuna ne beptepo, Hareaias BMecTe co CBO-
um myxem 3a 30 et 6onee 150 3anexeit 3010Ta, cepedpa, Me-
I, IIMHKA, CBUHIIA, CYyPbMbI, KAMEHHOTO yIJisi U cepbl. OHa aa-



K€ Harmjcasia TpakTaT O MeTofax cBoel padoTsl «Bo3Bparienue
[Tnyrona». Ho, BUIMMO, M B MHKBU3UIUY ObLJTA CBOSI KOMHUCCHS
10 JDKEHAYKe: CYIPYroB-JI030X0/1IeB OOBUHIIIN B KOJIJJOBCTBE U
O6pocwu B bactunuo.

B mpaunom CpeHEBEKOBbE HE CKHrald Ha KOCTpax pa3Be
9TO JIO30XOMIIEB-CBAIIEHHOCTYXuTesnein. Tak adbata Mepme 3a
MOMCK MUCTOYHUKOB BOJIbl U MPOMNABIIUX JIIOACH JaKe MPO3BAIU
«KOpPOJIEM JIO30XOLIEB». B KauecTBe MOMCKOBOIO MasiTHUKA OH
VICTIOJIB30BAJI CBOY YacChl HA LIETIOYKE.

B XVII Beke B HayuHbIX Kpyrax EBporisl mmpoko oocysxkia-
JIMCh BO3MOXHbIE MEXaHU3Mbl BO3HUKHOBEHUSI 3(pHeKToB Oro-
nokaiu. Hanbonee untepecHas uiest Oblia BhICKa3aHa HEMell-
kum une3yutom I'. IIloTTom, KOTOPBIN CBSI3aJT IBUKEHHE JIO3bI C
Oecco3HATeTbHBIMH MBIIIIEYHBIMU TBUKEHUSIMHA PYK JIO30XO/IIIA.

B 1854 roay Bo ®panuum npu AkagemMuu HayK ObUT CO3[aH
KOMUTET MO U3yUYEeHUI0 JI030X0ACTBa. A B KoHIle XIX Beka B ['ep-
MaHUY BIIEPBbIE METO/Ib OMOJIOKAIIMY CTATM IPUMEHSITHCS B [V~
ArHOCTUYECKHX U JIeYeOHBIX IeIsX.



I'naBa 2. UcTtopus
onmosgokamun B XX-XXI Bekax

OcoOblil MHTEpEC K JIO30XOACTBY BCIBIXHYI B Hauasie XX Be-
ka. C 1900 mo 1910 rox 6b110 omyOnmkoBaHo 143 Hay4HbIe cTa-
ThU IO Onosiokanuu. B 1911 rogy B 'anHOBepe coOpascs mep-
BBII Cbe3[ A 00cyxkaeHus 3Toro apdekra, rae OblT co3aaH
Me:xayHapOIHbII COI03 JIO30UCKATEIEH.

B 1929 rony I'. Ilonp omyOnMKoOBas CBOM WCCIIEAOBAHUS O
TOM, 4TO *kuTenu BuncOubypra MaccoBo 060enu U yMupaaiu ot
paka B JIOMax, pacroJIOKEHHBIX HaJl «BOASHBIMU KUJIAMU».

Ero pannble noaresepanit JOKTOp . XapTMaH, UCCIIENOBAB-
i B KoHue 1940-x ronoB B ['epMaHuy BIMSHUE TeONnaToreH-
HBIX 30H Ha 4YesioBeka. B ceBoém 600-cTpaHnyHOM Tpyjae «3a0o0-
JieBaHUs1 Kak mpoliemMa MeCTopacIonoKeHUs» OH BIIEPBbIE YKa-
3aJI, 4TO JIOMa C PAKOBBIMH OOJIbHBIMHU PACIOJIOKEHBI B y3JIaxX
I'€ONAaTOreHHOM CETKH, HA3BAHHOW BITOCJIEICTBUU €TI0 UMEHEM.

Bo Bpems Bropoit MupoBoi BOMHBI B bepiuHe cyiecTBoBai



CHeUMaTbHBI MHCTUTYT MasiTHUKA, COTPYAHUKU KOTOPOIo MC-
MOJIb30BAJIA METO/IBI OMOJIOKAIIY TSI IOy YeHrs] TH(OpMaIiu
O MPOTHBHUKE.

®panirysckuii npodeccop pusuku . Pokapn B 1962 rony
oryOnKoBai KHUTY «CUrHaJl BOJOMCKATENs», TJIe MOTMbBITAICS
CBSI3aTh OWOJIOKAIUIO C TEJUTYPUYECKUMH TOKAMHU MarHUTHOTO
noJist 3eMJIu.

Oo6mmpHble uccnenoBanusi nposean B CIHIA B 1971 romy
npopeccopst 1. Yeasuk u JI. encon. B onbITax no noucky Bo-
JIbl C TIOMOIIBIO JI03bI y4acTBOBaIO 150 COTPY/IHMKOB U CTYJEH-
ToB YHUBepcuTeTa mrata FOta. CtaTcTUUeCKUil ypoBeHb CITy-
YaHOCTH Pe3y/IbTaTOB HaxoauJscs B auarnasoHe ot 6 1o 0,05%.
DTO MO3BOIMJIO C/ieaTh BHIBOJ 00 3(P(EKTMBHOCTH METOIOB
OUOJIOKAITHH.

B 1973 rogy 6b110 opraHn3oBaHO Me:k 1yHapoHOe OOIIEeCTBO
IO MCCJIEI0BAHMIO IICUXOTPOHUKH, HA KOHTPeccax KOTOPOro pac-
CMaTpPUBAIUCH MPOOJIEMBI JIO30XOACTBA. Ero KoHrpecch mpoxo-
n B Monako, [Ipare, bpatucnase, Tokno, Can-Ilayny u apy-
TUX TOPOIax.

HaimonanbHble coto3bl Bogorckaresnen cyuiectsyior B CIIIA,
Aunrmuu, ®panuuu, 'epmanun, HoBoit 3enanauu U gpyrux
cTpaHax. YseHaMu STHUX COI030B, U3/IAIOIINX CBOM COOCTBEHHbIS
KYPHAJIbI, SIBJIIOTCS OOJIee CTa ThICSY YeJIOBEK.

UYro kacaercs Poccun, 3aech BOAY U MOJIE3HBIE MCKOINAEMbIE
TaKXke M3JIPeBJie UCKAIU C MOMOIIbIO JIO3bl. [IprMeuarenbHbIM
cran yka3 Exarepunst I o Bkmouenun 10361 B repd ropona Iler-



po3aBojcka. [TpucyrcrByer 1032 u B repdax ropogoB HeBbsiHCK
u Kocromykiia.

B 1910 roay Belnuia kHUra pycckoro nHxxesepa A. MoHIBAX-
MonTBuaa «O NpUuMEHEHUH JI030X0ACTBa».

B 1912 rony Ha 3acepannn MiMriepaTOpcKOro TEXHUYECKOTO
oomectBa unkenep A. H. Eppemos cienan noknan: «Ykazarenb
BOJIBI M €70 MPUMEHEHUE K OTHICKAHUIO UCTOUHUKOB MOJI3EMHbIX
Bo». JKypHaut atoro ooiiectBa «Keae3HOHOPOKHOE JIEJI0» B 3-
M HoMepe 3a 1913 ron Haneyaran creHorpapuueckui OTYET 3TO-
o JIOKJajJa.

B 1914 rony 6bi10 0myOIMKOBaHO «PyKOBOICTBO K OTBHICKA-
HUIO TIOI3EMHBIX BOJ», COCTABJIEHHOE MHKEHEPOM-TEXHOJIOIOM
B. H. PoctoBneBbIM, Iie OH ONMUCHIBAJI ITOWCK MOA3EMHBIX BOJ C
MOMOIIIBIO «BOJJOUCKATEJIS».

A B 1916 rony 6bina u3ana kaura npodeccopa H. A. Karn-
KapoBa «OOHapy)keHHe MOA3EMHbIX BOJ [0 U3MEHEHUSIM, BbI3bI-
BaeMbIM B atMocepe». OH oIpoOHO onrcan METOIUKY TIOUC-
KOB BOJIbI C TIOMOIIBIO JIO3BI — CIIOCOOBI OTpe/ie/ieHrs 00bEMa,
IIMPUHBI ¥ [TYOUHBI 3aJIETaHUsT BOJSIHBIX TTOTOKOB.

[Mocne peBomoryu rpu coBeTckoit Biaactu B 1930 rogy 6b110
u3aaHo nocodue st komanarpos PKKA 1o moucky Bofpl ¢ 1mo-
MoIIIbIO JTO3bI TTof1 peaakimeit A. I'. Jlopoepra. OHo criacio Ku3-
HU THICSYaM HAIMX COJNJAT U MUPHBIX XHUTeled B roabl Benn-
KO0l OTEeUEeCTBEHHOW BOWHBI, TaK KaK MPU OTCTYIUIEHUU HEMEIl-
KK€ OKKYIAHThl MaCCOBO OTPABJISLIA KOJIOLIbI.

B 1966 romy B MocKkBe cOoCTOsIIOCh OOBEJMHEHHOE 3aceJaHue



Hay4HO-TeXHHUYeCKOro oOIIecTBa paaro v JIEKTPOHUKHU MM. A.
C. Ilomoa u Bcecowo3Horo acTpoHOMO-reo(hu3NIecKoro oore-
CTBa, cOOpaBIliee OKOJIO TPEXCOT YUEHBIX pa3HbIX CIEIHaIbHO-
CTeil: reosIoroB, (pU3MKOB, OMOIOTOB, MATEMATUKOB, PAIUOTIEK-
TPOHIIUKOB, OMO(U3UKOB M Teopu3nKoB. VIMEHHO OHO CTajo
TOJTYKOM K CepbE3HBIM HccienoBanusam Ouonokarmu B CCCP.
Ha sTom 3aceaHny mpo3Byvaiiu JOKJIAIbl «OTIIOB OMOJIOKAIMN»
— B. C. MatBeeBa, E. K. Measaukosa u H. H. CoueBanoBa.
HyXHO cka3aTh, YTO KaHIUIAT re0JI0ro-MUHEPATIOTMUECKUX
Hayk H. H. CoueBaHOB poBOIIII CepbE3HBIE HAYUHBIE PAOOTHI B
oOJsiacti GuosoKalMy 1 co3jan BeecolosHyio accormanuio 61o-
Jokauuu. VIMEeHHO OH Hay4ywsl MEHsI U MOEro OTLA MPaBUJIbHO
TI0JTh30BaThCsI OMOJIOKAIIMOHHON paMKoi. Ero 3acimyxeHHO cum-
TaIOT MATPHAPXOM OTEUECTBEHHOHN OMOJIOKAIU. Y MeHs 10 CHUX
nop XpaHurcs KypHas «Paano u cBasp» 1984 ropa c ero cra-
Thel «lcnonb3oBaHre OMOMOKAIIMOHHOTO METO/IA MPU MOUCKAX
MECTOPOKAECHUI U T€0JIOTMYECKOM KapTUPOBAHUMY .



I'naBa 3. IIyTh B 0MO0JIOKAI[HIO

OmneparopoM OMOJIOKAINY 5 CTAJI €IIE B IIKOJIBHBIE TOJIbI, KO-
ra BCTPETH JIIOIEeH ¢ 3a0aBHBIMU METAJUTMUECKUMU paMKaMU B
pyKax Ha KOH(epeHIUX MO ObICTPONpPOTEKAIUM aTMochep-
HBIM sIBJIeHUSM B Tomcke. 3a 3TUM BUTHEBATHIM O(DULIMAIbHBIM
Ha3BaHUEM CKPBIBAJIOCh COAPYKECTBO YUEHBIX, KOTOPbIE TOMHU-
MO CBOEU OCHOBHOM paOOThI 3aHUMAJIUCh M3yYeHUEM MeCT T0ca-
1ok HJIO 1 KOHTAaKTOB ¢ MpUIebliaMu, METOIOB OECKOHTAKT-
HOW JTMarHOCTMKH U JIEUEHUsl, a Takke MOUCKOM TyHrycckoro
METEOpUTa U CHEKHOTO YeJIOBEKA.

[locne kaxaoM KOH(EPEHIMHU MHE AOCTABAJICS OTIEeYaTaH-
HBIN Ha KCEPOKCe HeOObIION COOPHUK C IOKJIaIaMU, CPEeIU KO-
TOPBIX ObLIM W MHTEPECHEUIINE BBICTYILICHUS «OTIA PYCCKON
ouosokarmu» Hukonasgs Hukonaesuua CoueBaHOBA.

Ha camom pene y4acTHUKOM 3TUX KOH(epeHIUH ObLT MO
oten, Cokpar I1aBinoBuy ['oneHenkuii, 3aHUMaBIIMIACS TTPOOIe-
Mot TyHrycckoro Mereopura, a MeHsI OH OpaJjl ¢ coOOl B Kave-



CTBe BosbHOCHYIIaTe 1. Ero nqpys3bs, B pyKax KOTOPBIX OMOJIOKA-
IIMOHHBIE PAMKU BPAILIAJIUCh KAK MPOTIEJUIEPH, JaJIi MHE TIEpBbIe
HaBBIKH JI030X0/IcTBa. [IOMHIO, KaK ObUT CYACTIIMB, KOTJIA HA JICHb
POXJIEHM MOJTy4YrII B TIOAPOK CBOIO MEPBYIO «IIPO(ECCUOHATb-
HYI0» OUOJIOKAIIIOHHYIO0 PAMKY C IEPEBSHHON PYyYKOW U CEHCO-
POM B BHJIE HECKOJIBKMX CIIMPAJIEH.

B roapt yu€os B MockoBckoM BbiciiieM TEXHUYECKOM YuH-
vine uMeHu baymana s moceial o4ty MOATNOJbHbIE coOpa-
HUS SHTY3WACTOB U3YUYEHU I BCEr0 HEOOBIYHOTO, KOTOPbIE ITPOBO-
JJIMCh B MPOMNAXIIMX KHUKHOM MBUIBIO 3a1aX aKaJeMUYECKUX
ouomorek. Torga macrtepa JI030X0ACTBa 00yYaaM CBOEMY HC-
KYCCTBY BCEX KEJIAIOIIMX COBEPILIEHHO OecIIaTHO. DTO ropasio
TI037Ke TOSIBUJIICh MHOTOUKCIIEHHBIE TIATHBIE KYPChI IO OMOJIO-
KalliU ¥ 9KCTPACEHCOPHKE.

B te rogpt B MockBe CyIecTBOBAJIO MATH MIKOJ OMOTOKAIUH,
B KQXJIOM U3 KOTOPBIX MOXKHO OBLIO IMOYEPIHYTh MHOTO MHTEpEC-
HOT'O U M0JIe3HOro. Bce OHM BhIMTyCKaau caMU3/1aTOBCKHE METO-
JIVYKH, TIOCOOM S, aJTbMaHAXH U JIAXKe JKYPHATBI TI0 OUOJIOKAITHY.

Camoil aBropuTeTHOH ObUIa MekBeTOMCTBEHHAs! KOMUCCHS
1o npodaemam OronokaimoHHoro 3¢ dexta npu LieHTpanbHOM
npaBJieHUH POCCHIICKOTO HAyYHO-TEXHUUYECKOTO OOIIeCTBA UMe-
Hu [lonosa, KOTOPYI0 BO3ITIABIISLT KaHAUJAT Fe0JIOTMYEeCKUX Ha-
yk H. H. CoueBanoB. He meHbIiasi 3Haunmoi Oblia Accorua-
1Sl MTHKEHEpHON OMOJIOKAllK, MPe3uIeHTOM KOoTopou OblT B.
I'. X70omnkos.

UyTh MeHee M3BECTHBI ObUTM JKOJOrMYECcKoe OObeAMHEHNE



ouonokaryu «Pagynuna» . 10. IIpokodwesa, Hayuno-uccne-
noBarenbcku neHtp SHUOH A. U. ITnyxHHKOBa M Hay4yHOE
oobeaunenue «Ilcuxopusuka» A. I'. Jln.

Bce 3T opranuzanmu 1 uX pyKOBOIMTEIN BHECIU OIPOMHBIN
BKJIAJl B pa3BUTHE OMOJIOKAIIMM B HaIllel CTpaHe W TMOBJIHSUIIN
Ha MOE CTaHOBJIEHHE KaK Oreparopa OMOJOKAIMKM U CO3/ATeNs
cooctBeHHO «IIkosbl to3oxoacTBa uMeHu Cokpara [laBnoBu-
ya [ oJIeHEeKOro».

Tak uTO OOJIBIIYIO0 YaCTh TOAA S YUMIICS, & JIETOM €3/ C OT-
1IOM B 3Kcneauuunuy Ha ITogkamennyio TyHrycky.

Mauio kto 3Haet, urto Cokpary [1aBj1oBuYy B KOHILIE KOHIIOB
YAAJIOCh HAUTHU pa3ragky TyHI'yCCKOrO METEOpUTa: JeCATh TOHH
KOMETHOTO BEILIECTBA, PACHbUIEHHOIO aTMOC(EPHBIM B3PbIBOM
JIeXkKaT B BEUHOU Mep3JI0Te Ha ITyOrHE OKOJIO METpa, aKKyMYyJIH-
poBaHHbIe clIosAMU carHnyma. Kak nokazanu paauonornyeckue
MCCJIEJOBAHUS OTIIA, U30TOIHBIN COCTAB 3TOTO BEIIECTBA B KOP-
HE OTVIMYAETCS OT 3EMHOIO.

Hukorna He 3a0ymy, Kak Mbl TOTOUIA TOMIOPAMH 3aJIe/IeHEB-
i caraym, 4toObl goodparbest 1o cnost 1908 roma, a motom
nouty 80 KUJIOMETPOB TaIlMIM Ha ceOe BCE JOObITOE MO Taire
B TsDKEJIEHHBIX PIOK3aKax J0 OJNIMKAMIIEero aapoapoma B MOCENKe
Banasapa.

XO0Ts Ucce10BaHMs OTIa OBUTH OIyOJIMKOBAHbBI B COJTMTHBIX
KypHasax, HaydyHoe COOOIIECTBO PElIIO HUKOTAA He 3aKpbl-
BaTh pooOsemMy TyHrycckoro mereoputa. [IprunHa 6aHaibHa —
JeHbru. MOKHO emEé MHOTUe rofibl BO3UTh B TYHI'YCCKMU 3am0-



BEJJHUK TYPHUCTOB U MHOCTPAHHBIX YUEHBIX, U3YYAIOIIHAX aHOMA-
sy, Bo3HuKIKe Ha mecre B3pbiBa TKT (TyHrycckoro kocMu-
YeCcKoro Tefa). [la v Kak JMIIUTh HaJeXK bl SHTY3UACTOB HAUTHU
0OJIOMKH MHOIIJIAHETHOTO KOCMHYECKOTO KOpaoJsi. . .

S BuzEN, Kak B 9KCNEIMLIMOHHBIX UCCIEJOBAHUAX COJIUIHBIC
yUEHBIE UCTIOJTL30BATN OMOJIOKAIIMOHHBIE PAMKY HapaBHE C TIPU-
6opamu. B moeBbIX yCTIOBUSIX paMKHU ObLIM rOpas3io 4yBCTBU-
TEJIbHEE U SKOHOMUJIM MAacCy BPEMEHH.

WuctutyT ontriku arMocdepsl, Tae padoTan orell, Heo]uiu-
QJIBHO TIPUBJIEKAJICS, HATIPHMEP, K 00CTEIOBAHUIO MECT MOCAIOK
HJIO. TIpubopsl, kKak MpaBUo, HUYETO He MOKa3bIBAIU, a BOT
paMKH AaBajiv Maccy MH(GOpMaMK, OATBEPKIAIOLIEN ITOKa3a-
HUSI OYEBUIIIEB TTPU3EMJICHU I HE3EMHBIX OOBEKTOB.

Pamku momorami Ham Ha [lammpe He cOMBaTBCS CO CIEIOB
«CHEKHOT'O YeJIOBEKa», KOrga TOT BBIXOJUJI CO CHEra Ha KaMeHU-
CTYIO IOBEPXHOCTh. Korza 3Tu criepl BHOBb NOSBIISAINCH HA 3a-
CHEXEHHOM I10JI€, Mbl yO€3K/IATUCh, YTO OMOJIOKAIIMOHHBIN METO
paboTan — paMKH BeJIM HaC 10 HEBUAUMOMY Cliemdy!

DKCHeaUIMY YKPEWIN MOIO Bepy B JISCTBEHHOCTh OHMOJIO-
KALIMOHHBIX METO/IOB IPY UCCJIEJJOBAHUY CAMBIX PA3JIMYHBIX SIB-
JICHU.



Yacte I1. IIaTorenunie 30HbI

I'1aBa 4. I'eonnaroreHHpie 30HbI

Ha 3aHATHAX y M3TPOB OMOJIOKAIMK 51 HAYYWJICS HAXOIUTh
1O/ 3eMJIEN EKTpUUEeCcKre Kabean U TEXHUIECKUE KOJIIEKTO-
PbI, BOIOIIPOBO/IBI ¥ TA30IPOBOIBI, BOJSHBIC TOTOKK Y TEKTOHHM-
YyecKkue pasfioMbl. [{muTenbHOe HaxoXkAeHWe Haj HUMH ObUIO B
TOM WJIA UHOM CTEIEH!U OITacHO 1A deyioBeka. C 3TUM BCE OBLIO
SICHO.

Ho BOT ompejienienue reornaTtoreHHbIX CETOK BBI3BIBATIO Y MEHSI
Maccy BOIMPOocoB. B mporiecce yu€osl Mbl 00CIeI0BAIH CIATbHU
1 paboune KaOMHETHI, TaK KaK MHOTOUMCIICHHBIC MCCIIETOBAHMS
JABHO JOKa3aJld CBSI3b Y3JIOB TAKHUX CETOK C BO3HUKHOBEHHEM
pakoBbIX 3a0oneBaHuid. Ho mpakTuka nokasasna, 4to HalJeHHbIe
MHOIO CeTKM He YKJIaJbIBAIOTCS B OMMCAHHbIE BO MHOTMX KHHU-
rax ceryarble CTPYKTYpbl, HA3BaHHBIE TI0 UIMEHHU UX OTKpHIBaTe-



neit: «Cerka 3. Kappu» 2,5x2 merpa, «Cetka M. Kyppu» 15x15
MeTpoB, «Cetka @. [leripo» 4x4 merpa u «Cetka 3. Buttmana»
16x16 meTpos.

OcobeHHO Nopaxaso To, YTO eClId KTO-TO U3 PYKOBOOUTENEH
KypCOB Ha3blBajl HAJIEHHYI0 HaJ KPOBATbIO MAaTOI€HHYIO 30HY
y3JIOM OJIHOW W3 BBIIIENEPEUUCIEHHBIX CETOK, TO €r0 yUeHUKU
YBEPEHHO HAXOJWJIM Ha ONPEIEIEHHBIX PACCTOSIHUSAX IPYTUE -
HUM U y3JIbl UMEHHO TAaKOW CETKU. A MOM MOBTOPHBIE U3MEpE-
HUSI CITyCTsI HEKOTOPOE BPeM:1 [TOKa3bIBAJI COBEPILIEHHO JIPYTYIO
CTPYKTYDY.

BHauasie s1 00BSICHSIT 9TO CBOE HEOTIBITHOCTHIO, HO TIOCTETIEH-
HO yOenuicsi, 9To JI0OOM YesIOBEK C CUIIbHON HEPreTUKON MO-
JKET Ha HEKOTOPOE BpeMsI CO3/1aBaTh YCTOMUYMBBIE IHEPTOOPMBI,
perucTpupyemble oreparopaMy OMOJIOKAITUH: CETKU M KOJIbIIe-
BbI€ 30HBI, & TAKXKE TaK Ha3bIBAEMbIE «CIJIA3bl», «IIOPUYM», IIPO-
KJIATUS» U JakKe AUHAMUYECKHUe MTPU3pauHble OOBEKTHI.

Mauio Toro, KaxJplil pa3, Olpee/uB Jyulllee MecTo 1Jisl KO-
JIOAILA, PACTIONIOKEHHOE Ha MePeCceueHuM JBYX BOISHBIX MOTO-
KOB, 51 BUJIeJI, YTO OHU TEKYT IO JUHUSM HOBOW, HEU3BECTHOM
MHE paHee reonaToreHHOW CETKU CO CBOMMU MHAUBUyaIbHIMU
pa3MepamMu siueeK.

B cBoeii [1Ikosne OGromoKaIuy Mbl IPEJIOKIIIA BBECTH «IITKa-
JIy KOM(OPTHOCTU» MJIsI OTpeiesieH!s1 ONaronpusTHOCTH Tpe-
ObIBaHUSI YeJIOBEKA U KMBOTHBIX B JTIOOOU TOUKE Halley IiaHe-
Thl. 3a «MuHYyC 100%>» 6epéM KOM(MOPTHOCTh B TOUKE Iepece-
YEHMs1 M 3aBUXPEHUS BOASHBIX MOTOKOB, a 32 «mumoc100%» —



KOM(OPTHOCTH B 00JIACTH TIOCepeIMHE MEXIY HUMHU.

[o 3TOM 1mIKase BB CMOXETE U3MEPUTH KOM(OPTHOCTD NPH-
oOpeTaeMoli BaMU KBAapTUPbI, JAYHOTO y4yacTKa, MecTa Jyisl pa-
604ero Kpecna ¥ 1Ie3JI0Hra Ha MUKHUKE.

Hano 3amerutb, 4T0 «KOM(DOPTHOCTb» HA MECTHOCTH HAll
HEKOTOPBIMU TOA3EMHBIMU PEKAMU U TEKTOHUYECKUMH Pa3Jio-
MaMH MOKET TOCTUTaTh HECKOJIKUX COTEH OTPUILIATESIbHBIX e/11-
HULL.

B moeii mpakTHKe ObLT ClTy4aid, KOrjia My>K4rHa, YKe TIOXOpO-
HUBIIMA JBYX KEH, AOoragaics oOCiIes0BaTh MECTO PacIonoxke-
HUsI KPOBATH CBOEH TPEThEl JKeHbI, KOTJ]a OHA, KaK U JIBE MPe/Ibl-
ayiiye, 3a0onena pakoM. M3mepeHust rmokasajiu, 4To 1oj KOM-
HaTOM KEeHbI MPOTEKAJI py4Ye€EK IMPUHOU Beero B noiamerpa. Ca-
MOI0 MYKUYMHY CMacajlo TO, YTO M3-3a CBOEr0 Xpara OH Crhaj B
coceiHelt komHate. Koryia KpoBaTh mepeMecTusIv K IpOTUBOIIO-
JIO)KHOU CTEHE, JIEYEHUE €ro KEHbI MOIIO YCIEIIHO.

MHorue Bpauu He BEpAT B OMOJIOKAIMIO. A 3ps: KojieOaHUI
TIOJIEH YeJIOBEYECKOrO OpraHu3Ma, YKa3blBaloIIue Ha MecTo Oy-
JyIIEN paKOBOM OITyXOJIM IMarHOCTUPYIOTCS TTOUTH 32 Iojl JI0 €€
nosieyieHus1. Eciiv Bcex OHKOIOroB 00y4uTh MeTo/1aM MpouIiak-
TUYECKOU TUarHOCTUKY C IOMOIIBIO PAMKH, PAK IABHO YK€ MOX-
HO OBbLIO ObI TOOEK/1aTh, TAK KaK €ro yXke HayUYMIUCh JICIUTh Ha
PaHHUX CTaUsIX.

Ho BepHéMcs k Hamer Teme. Kak rokaszana nmpakTvka, HUKa-
KHX «T€OTMaTOreHHBIX CETOK» B MIPUHIIUIIE HE CYIIIECTBYET.

Pazymeercsi, reonaToreHHbIX 30H, HAXOSIIUXCS HaJl iepece-



YEeHUEM BOJISIHBIX IMOTOKOB, OOHAPYKEHO OIPOMHOE MHOXECTB,
HO OHM HE CBSI3aHbI HU C KaKuMU ceTkamMu. OHU HAXOASTCS Hall
riepecevyeHrueM KOHIIEHTPUUYECKUX OKPYKHOCTEN BHYTPHU «KOJIb-
LEBbIX MATOTEHHBIX 30H». VIHOTIa MX TUaMeTp CTONb BEJIUK, YTO
OTPE30K AYTU MEKIY IBYMs MepeceueHUs MU BOCTIPUHUMAETCS
KaK mpsiMasi.

[TpeacTaBbTe, YTO BBl OPOCHIIN B TIPY/T HECKOJIBKO KaMHEH —
KpPYT'Y Ha BOJIE MEPECceKyTCs, M TOUKHM UX MepecedeHust BHICTPO-
SATCSA B KaXyIIUecsl MpsIMbIMK JIUHUHM. VIMEHHO Tak M BO3HUK
MU O CeTKax.

HWccnenoBareny mponuioro, oOHAPYKUB «pPaKOBbIE JOMa»,
’KUATEJIM KOTOPBIX YMHUPATHA OT OHKOJIOTHH, COEIUHUIIN UX MECTO-
pacrnosiokeHre Ha KapTe 0 JIMHEHKe W MOTyYUIIN «aTOTeHHbIS
ceTku». HUKoMy 13 HUX U TOJIOBY HE MPUXOAUIIO, YTO TAKUE JI0-
Ma MOTYT HaXOJUThCsI HE Ha MPSIMOM, a Ha OUeHb OOJIBIIINX KOH-
HEHTPUYECKUX OKPYKHOCTSIX.

KoHeuHo, KoJblieBble MAaTOreHHbIE 30HBI OOHAPYKHUBAIU U
paHbIlle BOKPYTI CKBaXWH M KOJIOIIEB, HO BCE OHU HUMEIHU
HeOOJIbIION TUaMeTp, M HUKTO Jjake He 3aroI03puJl, YTO BCe Ieo-
NaToreHHble 30Hbl UMEIOT SAUHYIO IPUPOY.

O npuyMHax BO3HMKHOBEHHUSI TAaKUX 30H Mbl PACCKAXeM B
CJIEAYIOIIEH IT1aBe. A 3Ty XOUETCS 3aKOHUYUTD Ha MOJIOKUTETbHOU
HOTE.

Pagyet TO, 4TO OrpOMHBIE MacChl BOJIbI HEUTPATU3YIOT JIIOObIE
reornaToreHHble CTPYKTYPbI, paccenBas ux uanyuyenue. [loatomy
MBI 9yBCTBYeM ceOst KOM(hOPTHO HAa MOPCKHX IIISKAX U BO Bpe-



MsI MOPCKUX KPyH30B. BeposiTHO, 93THM ke 00bsCHSIETCS TIOIICO-
3HaTebHAs JIIOOOBH K IyTEIIeCTBUSM Ha SIXTaX, Karepax v 0ai-
JapKax.

PacckasbiBas 0 aTOreHHbIX 30HAX, Mbl CTPEMUMCS HE 3aIly-
ratb YMTaTeNs, a yOeauTh ero B BAKHOCTH OCBOEHUST HEXUTPBIX
pUEMOB OMOJIOKAIMH JJTSI COX PaHEHHS CBOETO 310POBbsI U MPO-
JUIEHUS CPOKA KU3HMU.



I'naBa 5. Hayunas Teopust
BO3HUKHOBEHHS reonaToreHHbIX
30H U (pu3nIecKkoe 000CHOBaHME

¢denomeHna J1030x0/1CTBa

3a nocneHre COPOK MAThH JIET TOIBKO Ha PYCCKOM SI3bIKE Obl-
JI0 U31aHO OoJiee cTa KHUT 1o Orosyiokaruu. Ml Hu B OTHOM U3 HUX
s He Hameén Oojee WM MeHee CTPOMHON TeOpUH, HayYHO 00b-
SICHSIIOILIEH PUYMHBI BOSHUKHOBEHHSI F€0NATOreHHBIX 30H U (he-
HOMeHa Jio3oxozcTBa. OIHYU TUTIOTE3bI U (paHTACTUYECKUE TIPEe/-
MOJIOKEHMUSI.

B Haieil kHUTE MBI IPUBEIEM TPU aBTOPCKHUE TEOPHH, OOb-
sICHsTIoIMe OMOJIOKAIMOHHBIN 3(heKT 1 0Opa3oBaHMe MaTOreH-
HBIX JIsI YeJIOBEKa 30H — OJJHY HAy4YHYIO U JIBE «3aBUPAJIbHBIE,
KOTOpbIE, HE UCKJIIOYEHO, CO BPEMEHEM CTaHYT HayUHBIMHU.

Bor kak, Ha Hamr B3mis, 0Opa3yloTCs TeonaroreHHble 30-
Hbl. OHM TIPeCTaBIAIT co00N MHTep(EPEHIIMOHHbIE KOJbIIe-



BbIE CTPYKTYpbl MH(]paKpacHoro uznydyenust ConHua ¢ AJIMHOM
BoHBI 0T 700 1o 3000 HAHOMETPOB M YACTOTOHN KoJieOaHUsI OT
400 1o 3000 TpHILTMOHOB Tepil, 0Opa30BaHHbIE B pe3yJibTaTe Ha-
JIOXKEHUS IPYr Ha Jpyra BOJIH, OTPAKEHHBIX, C OIHOW CTOPOHBI,
OT MOBEPXHOCTU 3€MJIH, a C IPyrod — OTPAKEHHBIX OT I'PAHUIL
MOA3EMHBIX BOASIHBIX JIMH3 MTPU YACTUYHOM ITPOHUKHOBEHUH Ta-
KHX BOJIH O]l IOBEPXHOCTb IJIAHETHI.

NHuTepdepeHIIMOHHbIE CTOSYME BOJIHBI YACTUYHO PA3PhIXJIS-
0T TMOJI3€MHbIE CJIOU TUIAHEThl, B KOTOPbIX PACIHOJIOKEHbI BOJISI-
HbIE JIMH3BI, ¥ 3aCTABISIOT BOAY T€4b MO 0OPa30BABIIMMCS Ta-
KUM 00pa30M KOJIbLEBBIM CTPYKTypaM.

BoasiHble TMH3BI UMEIOT pa3Hylo TIIyOHHY U CTPYKTYpy. Kax-
Jlasi U3 HUX CO3JAET CBOM MHTepdepeHIIMoHHbIe Koublia. [laTo-
TEHHBIMU OKAa3bIBAIOTCSI 30HBI MEPECEUSHUST ITUX KOJIEel| Ha TIOo-
BEPXHOCTU 3EMIIN.

Buonokaronssiii 3¢pekT 00bSICHsAETCS HEOCO3HAHHBIM BOC-
NPUATHEM KOXEH PyK JI030XOIla TEMIEPATypPHOrO KOHTpAcTa
MeXy BIQXHBIMU U CyXMMH y4acTKamu TpyHTa. B pesynbrare
BO3HUKAIOT U/IEOMOTOpPHBIE (Oecco3HaTebHbIe) MBIIIIEUYHbIE pe-
aKIMH, BbI3bIBAIOIIME TTOBOPOT JIO3bl MJIM OMOJIOKAIIMOHHBIX pa-
MOK.

HeoqHoKpaTHO 0TMEYanoch, YTO TOYHOCTh pabOTHI OMepaTo-
POB OMOJIOKAIIMY TIAJaeT, €CM OHM paboTaloT B MepyaTkax. Yem
TOJILIE NEPUATKHU, TEM XykKE YYBCTBUTEIbHOCTD.

WHTepecHo, YTO MpH MOJTHON TEPMOU3OJISLIMU PYK JIO30XOM-
I1a PaMKH B €ro pykax ¢ OOJIBIIIM TPyJOM, HO padoTaioT. Buiu-



MO, K MBIIIILIaM JIaJIOHEeW MOCTYNAI0T CUTHAJIBl TEPMOPELIEITOPOB
KOXH JMIa. BO3MOXHO, COCTOSAIIMI B OCHOBHOM W3 BOJIBI MO3I
JIO30XO/ILIA TOKE pearupyer Ha MHTep(epeHIIMOHHBIE MATTEPHBI.

DKCIeprMeHTaIbHbIE JaHHBIE CTATUCTUYECKON OMOJIOKAIH
MOATBEPAWIM CYILIECTBOBAHUE TEMIIEPATYPHBIX I'PAJUEHTOB HAJl
MOJ3EMHBIMU BOJIaMHU, KOIJIa OMEpaToOpy CTABWIIACH 3a/1a4a Hau-
TH HE BOJY, a TEeIJIOBblE HHTEP(EPEHIIMOHHBIE CTPYKTYPBbI.

Takum 00pa3oM, TPaJMIIMOHHOE JIO30XOJACTBO MOXET OBITh
VMHTEPIPETUPOBAHO KAaK HEOCO3HAHHOE HCIIOJIb30BAHUE €CTe-
CTBEHHBIX (PUBMYECKUX SIBJICHUM B COYETAHWUU C YHUKAJIbHBIMU
CMOCOOHOCTSIMU YeJIOBEYECKOTr0 OpraHu3Ma K BOCIIPUSATHIO CJla-
OBIX CUTHAJIOB OKPYKAIOIIEH Cpe/Ibl.

BaxxHo moHuMMaTh: 1Jis1 310pOBbsI UEJIOBEKA OMACHBI HE CaMU
KOJIBLIEBBIE CTPYKTYPBI, @ TOUKHU UX NIEPECEYECHUS U TP YCIIOBUU,
YTO MO HUM TEYET BOJIA, YCUIUBAIOIIAS BIMSIHUE CTOSTYEN BOJTHBI
Ha MOJIEKYJIbI BOJIbI B UeJIoBeuecKoM opranmsme. Han untepde-
PEHLIMOHHBIM KOJIBIIOM MOJIEKYJIBI IIPOCTO OTKJIOHSIOTCS B OAHY
CTOpOHY, a HaJ MepecevueHreM HAUYMHAIOT KOJ1e0aThCsl, BHI3bIBAS
MaTOr€HHbIE PEaKIIUU B KJIETKaX BIUIOTh IO UX TpaHCopManuu
B PaKOBBIE.

Ho He criemyeT cpa3y myrarbcsi, €Cl OrepaTop OMOIOKaIuu
HAILEN «y3€eJ1 CETKW» HaJ Baller KpoBarblo. MIHTepdepeHInoH-
HbIE CTPYKTYPBI CO3JAI0TCH COJHEYHBIM M3JIyYEeHUEM U K Beue-
py crnabetor. [Tocse 3akara KoJbIIeBbIe ITOTOKU BOJBI TIOCTETIEHHO
MPEKPAILAIOT ABUKEHHUE, U X HETATUBHOE BJIMSIHUE MPOIAJAET.

Ecnu Bbl 1TO3IHO JIOKUTECH CIIaTh, PAHO BCTAETE U HE BaJlA-



erech THEM B KPOBAaTH, TO MOXETe HE CABUTaTh €€ C OOHapy-
JKEHHOU «TaTOTeHHOW TOYKW». A BOT JIIOJSM, paOOTAOIIUM B
HOYHYIO CMEHY, a TaKKe Jie)KaulM OOJTbHBIM HEOOXOIUMO pa3Me-
1[aTh CHAJIbHBIE MECTA BHE 30H NepeceYeHu sl BOJISTHBIX TOTOKOB.

Hakonen, 3ameruM, 4TO MHTEP(PEPEHIIMOHHBIE CTPYKTYPbI
c1abo BIMSIOT Ha OONBINNE MOA3eMHbIe peku. Hamimane MomHbIx
BOJISIHBIX TIOTOKOB MOET B HECKOJIBKO pa3 YBEJIUYUTh HETaTHB-
HOE BJIMSTHUE HA 3[J0POBbE OT IE€ONaTOreHHbIX 30H.



I'naBa 6. Henayunas
TeOPHs BO3HUKHOBEHUS
XPOHONIATOT€HHbIX 30H YCKOPEHHOT0
U 3aMe/IJIEHHOT0 TeYeHMsI BpeMeHH

[IoMHMMO reonaToreHHbIX 30H, CBA3AHHBIX C TPYHTOBBIMU BO-
JaMu, OriepaTopamMu OMOJIOKAIY OOHAPYKEHbI MHbIE KOJIBIIEBBIE
CTPYKTYPHI IIOJl «PaKOBBIMU IOMaMmu», KOTOPbIE HE CBA3AaHBI C
TeYEeHHEM MOA3eMHBIX BOJ. B HUX HaOmonaoTCss U3MEHEHU Te-
YEHUS CaMOI'0 BPEMEHH.

B 30Hax ¢ yCKOpPEHHBIM TEYEHUEM BPEMEHU KJIETKU HEKOTO-
PBIX OPraHOB HAYMHAIOT YCKOPEHHO PacTH, ¥ 00Pa3yIoTCs OIMyXO-
M. B joMax, pacrosioKeHHBIX B 30HAaX 3aMEIJIEHHOTO TeYEHUA
BPEMEHH JIIOU J0KUBAIOT 10 IIPEKJIOHHBIX JIET.

Jla v Bpl caMy, HaBEPHSKA, MONAJAIM B CUTyaluIo, KOrja Ha
NPYUBBIYHOM MaplLIpyTe OKpYy:Kaiolas 0OCTaHOBKA Ha KAaKOe-TO
BpEMs BHE3AITHO MEHAIACH: C YJIMIIBI UCYE3aJIU JIIOAU WA Ma-



IIMHBI, YEJIOBEK, KOTOPBIN yKe MPOILIET MUMO, BHOBb MONAAAJICS
HaBCTpevy, MCUe3aId HeJJaBHO IOCTPOEHHBIE IOMA U TaK JlaJjiee.

O ToM, YTO TakHWe CIy4au He €AWHUYHBI, TOBOPUT OOJIBIIIOE
KOJINYECTBO JIMTEPATyPHBIX MPOU3BEIEHUI O MONAJaHUH JIIOIEN
Jyepe3 BpeMeHHbIE TIOPTaJIbl B MPOIILIOe U OyyIee.

X pOHOMATOreHHbIE 30HBI, HA HAI B3MJIsA, 00Pa3yloTCs M3ITy-
yaeMbIMU COJTHIIEM X POHOHAMYU — TMIOTETUYECKUMU YacTHUla-
MHU-HOCUTEJISIMA BPEMEHH, aHAJIOTUYHBIMU (POTOHAM CBETa —
TOYHO TaK K€, KaK U OMMCAaHHbIE BbIIIIE, B pe3y/bTaTre MHTEpQe-
PEHIIMU, HO He B MH(PPAKPACHOM, & «XPOHATIBHOM CIIEKTPE» U3-
JTyYeHHUs HAIIEro CBETUJIA, UMEIOILEM JTMHY BojHbl oT 10712 10
1078 merpos 1 wactory ot 10" 10 10'8 repm.

[Toatomy nocne 3akara CosHIIa XpOHONIATOTEHHBIE 30HBI UC-
Ye3al0T TaK ke, KaK U reonartoreHHble, a CKOPOCTb CTapeHUs Y
BCEX BbIPABHUBAETCS.

MoxeT ObITh, CTOUT MOMPOOOBATH JIEUUTh PAKOBBIX OOTBHBIX
B IIAXTaX COJISIHBIX BBIPAOOTOK M TIIYOOKHUX HEHMCIONb3yEeMbIX
60oMO0yOeKHUITaX, Kyda He MPOHUKAET XPOHAIBHOE U3TydeHue ?

Wnu xe BHYTpY NUpamul, rae BpeMs TEYET Mo-pa3HoMYy B 3a-
BUCUMOCTH OT BBICOTHI OT OCHOBaHUs. [IpocTpaHCTBO BHYTpH,
TI0/1 ¥ HaJl TMPAMUIAMU TIPEICTaBIISIET COOOM CIIOEHBIN TUPOT U3
IPOTHUBOMOJIOKHO TEKYIIIETO BPEMEHHU.

B Hacrosiiiee BpeMsi mpoBOAsATCS He apuIIMpyeMble JKCIie-
PUMEHTHI 10 MPOJIEHUIO KU3HH, KOTrZa I0HOTO U MPECTAPEsIoro
POZICTBEHHMKOB MOMELIAIOT B KAMEPbl, PACHOIOKEHHbIE HA OfI-
HOW OCH BHYTPH U IO NMAPaAMUION. D(PPEKT yCHIMBaIOT C 10-



MOIIBIO CTIEUAIBHBIX BOJTHOBOJOB, COEAUHSIIONINX 3TU KaMEPHI.

Hackonbko MostozieeT mpecTtapesiblii pOICTBEHHUK U B3pociie-
€T IOHBIH, Ha JIOASX JOBOJBHO TPYIHO MPOCIEANUTh, HO HA Mbl-
112X, TOBOPAT, 3AMETHO.

Nzyuennem 3¢pheKToB XpoHATbHON UHTEp(EPEeHIINH, HE TI0-
HUMasi U He OOBACHSS e€ NMPUYMH, W3IPEBJIe 3aHNUMAJNCh B
Kurae. Macrepa ®3n-1llyi1 n3yyanu, Kak XpOHaJIbHAs SHEPrUs
ConHIla HaKaIIMBAETCSl PACTEHUSIMU U KUBOTHBIMU, OTPakKaeT-
Cs1 OT KaMHeW U CTeH 3[1aHWii, PeryJupyeT MpoLEecChl CTApEHUs
Y OMOJIOKeHUsl. MBI IpOBEpWJIM MHOTME pekoMeHaauuu PsH-
[yii MmeTogamMu CTaTUCTUYECKOUN OUOIOKAIIUY U YOS TUIIUCH B X
JOCTOBEPHOCTH.

XpOHOMATOreHHbIE 30HbI CO3/IAI0TCSI BCEMU apXUTEKTYPHBIMU
(popmamu. Muorue cnpimanm o MymudpunmpyomeMm 3¢gdexre
NUpPaMHJl, HO MaJI0 KTO 33JyMBIBAJICS O TOM, YTO Mapaese-
NIUIE/Ibl HAIIMX JOMOB 0Opa30BaHbl COOPaHHBIMU BMECTE TPEX-
I'PaHHBIMU MUPAMUIAMU. . .

TpEXrpaHHble MUpaMUbl, HIECTh THICSAY JIET BO3BBIIIAIOIIMECS
Ha 16 MeTpoB Hajl ypOBHEM MOPs1, Mbl U3y4Yasild y OCTpoBa AH3ep
B besiom Mope, HO 0 HUX peub BIIEPEU B IIABE O «MECTaX CUJIbI»
U «MECTax 371a».

[MupamunanbHblid 3PEKT MOKET OIIYTUTDh HA ceOe U KUTEITh
OOBIYHON MHOTO3TaXKH, M XO35IMH JiepeBeHCKoro aoma. Hamm-
YHe K€ TAKOTO MAaTOreHa MOKHO ONPEAEIUTb, TOJIbKO OCBOUB Me-
TOIUKY OUOJIOKAIVIH.

Mens1 Bcerma yauBISIOT COBPEMEHHBIE apXHTEKTOpPHI, Oe3-



JYMHO MPOEKTUPYIOIIME MAPAMUAIbl U MTMPAMMIKMA HA KpbIIIax
3JaHUU U TOProBbIX JIAapbKOB. B ropone CocHoBbil bop JlennH-
rpajIcCkoi 001aCTU YXUTPUJIUCh MTOCTPOUTH JJaKe MPABOCIABHBIN
xpam B popme nmupamuipl. OCTa€rcs TOJIBKO MOCOYYBCTBOBAThH
OaTIoOIIKe ¥ MPUX0KaHAM, HE 3HAIOIIMM, YTO 01 3TOH IIEPKOBBIO
TEYET peKa, 10 STOro cOOpaBIlIasi XPOHOHBI MO, ABYMSI KJIaaou-
IIAMHU. A JJaJblIe €€ BOAbl YCTPEMIISIOTCS MO, MIPUIO, HA KpbILLIE
KOTOpOW COOpY:KEHA CTEKJISTHHAsI MMPaMU/A. . .

BHyTpeHHME yIuIbl 3[aHUH, KaK B NUPaMUaX, «BHITATMBa-
I0T» XPOHOHBI HapyKy. BcrOMHHTE CTapuHHBINA CIOCOO, KOTO-
PbIM TOJIb30BAJIMCh HAIIM POAUTENV M POAUTENIN HAILIMX POAU-
Tesel, 1a0bl YHATh U3JIMIIHE pacllayIMBILEerocs: peOéHKa — cra-
BWJIY €10 B yroil. Tam 4ajgo Tepsso SHEpruio, 4yTh-4yTh B3pPOC-
JIEJIO, YyTh-4yThb CTApeJIO, YyThb-4yTh MYAPENO U, B UTOTE, YCIIO-
KanBaJIOCh.

Cnenyiite pexomennaimam ®sn-Ilyi: He craBbTe KpoOBaTH B
yniy koMHar. Ciienure, Kya MoJI3yT U IIE 3aChlIaloT MaJICHbKUE
JEeTH — TaM JIy4dllee MECTO JII1 UX KPOBATKU U HET XPOHAJIBHO-
o maroreHa. Ml MHOTO pa3 NMpOBEPAIN UHTYULIAIO MaJIbILIEN C
HOMOILBI0 OMOJIOKAIIMOHHBIX PAMOK.

CnpaBeJIMBbI ¥ pEKOMEHJALIMK 00 YKPAILIeHUH CTEH: HE Hy K-
HO BelIaTh Ha HUX 4TO nomnasio. $1 gaxe He roBopio 00 adprKaH-
CKHMX MacKax, KOTOpPbIE JKpelbl IO TPOAaXKHU KJIaJIM Ha JIUTIA O0b-
HbIX, BBITSATMBAS U3 HUX XPOHOHBI OOJIE3HHU.

Jliobast KapTHHA COIEPKUT XPOHOHBI XYIOXKHUKA. A OTKyzaa
BBl 3HAa€TE, B KAKOM OH OBUT COCTOSIHUM, KOrJa TBOpHI? Moxker



OBITh, B 9TOM TaUTCS CKPBITAasl MPUYMHA, Ka3aJloCh Obl, HEM3JIe-
YMMOTO QJIKOTOJIM3MA WJTH HAPKO3aBUCUMOCTH BallluX OJTM3KUX ?

Jlamnpilie Mbl IPUBEIEM HECKOJIBKO UCTOPUN 00 aHOMAIIHUSIX,
OoOHapyXEHHBIX HAIIMMHU YYEHUKAMHU BO BpeMsl KYJITIIOXO/IOB B
MYy3eH, raJiepey U 30JI0Thie KJIA/I0BbIE.

[Noka HUKaK¥e MpUOOPHI, KpOMe OMOJIOKAIIMOHHBIX PAMOK, HE
MOT'YT ONpE/IEIUTh XPOHOMATOIeHHbIE 30HbI, MOJIb3Y WA BpEN
OT TIPEIMETOB, HAXOMSIIUXCA B Baiiem JoMe. OCBOMB HaBBIKU
JI030XO/IIIa TI0 METOAMKAM 3TOM KHUTH, Bbl CyMeeTe 3alllUTUTh
ceOs ¥ CBOUX OJIM3KUX.



I'nasa 7. Henayunast Teopus
BO3HMKHOBEHHUS TEXHONATOI€HHBIX 30H

W3yuast npruumHb BOSHUKHOBEHMSI 32a00JIEBAaHUI, Mbl HATOJIK-
HYJIUCh Ha KOJIBIIEBBIE CTPYKTYPhI, B KOTOPBIX He HAOMIOIAIOTCS
XpOHAJIbHbIE AaHOMAJTHU.

Onu 00pazyioTcsi BOKPYT BOJSIHBIX M Ta30BbIX TPYO, MIEKTpU-
YEeCKHX MPOBOJIOB U JIEKTPOMOTOPOB, & TAKKE BOKPYT JIa3epHBIX
JIly4el B CBETOBOJIAX U BHE MX.

MBpI nipeamnosnaraemM, 4to 3T UHTepepeHIIMOHHbIE CTPYKTY-
Pbl UMEIOT TOPCUOHHYIO MPUPOAY. XOTS CYIIECTBOBAHUE TOPCH-
OHHBIX TIOJIEN OCTAETCsl TIPEAMETOM CIIOPOB, IS yIOOCTBAa MBI
Oy/ieM MCTIONb30BaTh ITOT TEPMHUH Kak padbouyio rumnotesy. [1ato-
TeHHbIE CTPYKTYpPbl OOpa3yloTCsl B pe3y/ibTaTe B3auMOJICHCTBUS
TOPCUOHHOTO MOJIs1 3eMJIM U TOPCUOHHBIX MOJIEH, 00pa30BaHHBIX
BpAIAIOIIUMUCS TIOTOKaMH (DOTOHOB B CBETOBOZAX, JIEKTPOHOB
B IIPOBOJAX U MOJIEKYJI B TPYOOIIPOBOAAX.

Mertainyeckasi OIJIeTKa M KOXYXU JIEKTPOIBUTATENICH He



SKPAHUPYIOT 3TU CTPYKTYphl. Pagyer To, 4TO MaToreHHOCTh MX
ObICTPO yMeHbIaeTcsi. Hanpumep, Ha pacCTOSTHUM OKOJIO OJTHO-
r'0 METpa OT UCTOUYHUKA OOJIBIIIMHCTBO HETATUBHBIX TOPCUOHHBIX
U3JTy4YEeHUIl OHM yke He peructpupyercs. Tak uTo, ecnu Baia
KpOBAaTh CTOUT BJIAJIEKE OT TPYO OTOTUIEHHUSI, CKPHITOW MPOBOJKU
U TEIUIBIX TOJIOB, MOKHO HE BOJTHOBaThCs. He mosb3yiitech ofe-
sIIaMU, KOBPUKaMU WIH CTEJIbKaMHU C JIEKTPONOOT PEBOM.

Uem BblllIe HAMpsiKeHUE, TeM OoJblile MaTOreHHasi 30Ha BO-
KPYT JIEKTPOITpoBoa. B Harleli mpakTke ObLTH PaKoOBbIe OOJTb-
HBIE, CAMOBOJIBHO MMOCTPOUBIIME B JIuxue 90-e rojpl JauHble J0-
Ma T10]] BHICOKOBOJIbTHBIMY JIMHUSIMK. BoJIeNu JIoam 1 B MHOTO-
9TaXHBIX JOMaXx, MOCTPOEHHBIX psiioM ¢ JIIIL.

Bornbiniasi TOpCMOHHAST OMACHOCTh IEKTPOMOTOPOB CTABHUT
IO/ COMHEHHUE MPEUMYIIECTBO JIEKTPOMOOUIeN HaJl OObIYHbI-
MU aBTO, @ TPaMBaeB U TPOJLIeHOycOoB — Haj aBTOoOycamu. Ta-
KM€ UCCIIeJOBAHU S MOKa He MTPOBOAMUIIKCH, HO CYILIECTBYET OO0JIb-
11asi BEPOSATHOCTh TOTO, YTO JIIOJH, TOJIB3YIOITNECs TIePCOHAITb-
HBIM aBTOTPAHCIIOPTOM, MEHBbIIIe OOJICI0T U JKUBYT JIOJIbIIIE TeX,
KTO €3[JUT Ha METPO. ..

Bpen HeOObITION TEXHOTeHHOM 30HBI BOKPYT JII0OOTO OBITO-
BOTO JIEKTPONPUOOPA MPSIMO MPOMOPIIMOHATIEH KOIUYECTBY CO-
JepKalmxcsi B HEM 371eKTporipoBooB. [loaTomy He coBeTyio
CraTh B OOHUMKY C paOOTaIONIMM IbIJIECOCOM U TIOJIb30BaThCS
BUOpaTOpaMHU.

OcoOblii MHTEpEC MPEACTABISIOT CTPYKTYPhl BOKPYT Ja3ep-
HBIX JTy4eil. B HacTosiiiee Bpemsi 1azeporeparnusi mojryduia Mim-



pokoe pacnpoctpaHeHre. CepritHO BHIITyCKAIOTCS JIa3epHbIE all-
naparsl, UCIIOJIb3yeMbIE B (PU3UOTEPAIINH, XOTS IPUPOAY BO3/IEH-
CTBUSI MAJIOMOIIIHBIX MEAMLIMHCKUX JIa3€pOB Ha UBbIE KJIETKU
¥ OpPraHu3M B 11€JIOM HUKTO TOJIKOM OOBSICHUTh HE MOXET.

C no3uiui KJIAaCCUYECKOM HAyKHM 3TO MPOCTO HEBO3MOXKHO.
MexaHu3M BO3EMCTBUS JIA3EPHOTO U3TyYEHUS Ha )KUBYIO TKaHb
MOXeT ObITh (PoTOXUMHUUECKUM, (POTOPU3NYECKUM WU CMe-
maHHeiM. Ho 3TM MexaHM3MBbl BO3/EMCTBUS HEpEeasbHbl U3-32
c11aboro U3My4YeHus TeJIUii-HEOHOBBIX JIA3€POB, UCTIONb3YEMbIX B
OOMNBIIIMHCTBE MEAMIIMHCKUX anmapaTtoB. VX MOIIHOCTD He Tpe-
BBIIIAET THICSYHBIX JOJIEH BaTTa, YTO HAMHOIO MEHbIIIE, YeM, Ha-
IIpUMep, U3JTy4YeHUE, KOTOpoe YesioBek noyyaet ot ConHia Wi
OOBIYHOM JIEKTPOJIAMITOYKH.

TepaneBrrueckui 3pPeKT BO3ACUCTBUA J1a3epa HA YEJIOBeE-
Ka B IIeJIOM HUKaK He COIJIacyeTcs C JIOKAJbHOCTBIO 30HBI 00ITy-
YeHUs U JI0 HACTOSIIEr0 BpEMEHU He TONy4Yus yOeqUTeIbHOTO
00OCHOBaHMSI, a €ro MEXaHU3M COBEPIIIEHHO He OIpeesieH.

Msi cuntaeM, 4TO JiedeOHbIN 3(PPEKT OKa3bIBAIOT HHTEPQE-
PEHUMOHHbIE CTPYKTYPbl Pa3HOM MOJISIPHOCTH, 00pa3yeMble TOp-
CHOHHBIM TIOJIEM BOKPYT J1a3epHOro Jiyya. Mbl onpoOoBau u3-
MEPUTH T0JIe, BO3HUKAIOIIEe BHYTPU KOJEIl U IIUPOKUX KaTy-
IIEK CBETOBOJIOB C JIA3€PHBIM JIy4OM, M OOHAPYKMIIN HEU3BECT-
HOE HayKe M3JlyYyeHHe, BO3HUKalollee MoJ00OHO MAarHUTHOMY W3-
JIy4YEHUIO BHYTPH KOJIEI] M KAaTylIeK C MPOBOAAMH, [0 KOTOPbIM
TEUET MEKTPUIECKUI TOK.

MeTogamMy CTaTUCTHUYECKOW OHMOJIOKAIMU OMPENesTIIIH, UYTO



U3JTy4YeHHe BOKPYT KaTylleK «(DOTOHOMAarHUTOB» UMEET TMOJISIP-
HOCTb, KaK y 3JIEKTPOMAarHUTOB, U CIIOCOOHO YBEJIMYMBATH WU
YMEHbIIATh pa3Mepbl 3(PUPHOro MoJisi YeJTOBEUECKOr0 OpraHu3-
Ma.

Bo3MoxkHO, nazepHoe uzinydyeHue, noMuMo (hOTOHOB COAEp-
JKUT eIlI€ U XPOHOHBI, a KaTYIIKA CBETOBOAOB SIBJISIIOTCS €IlE U
«XPOHOMAarHUTaMU», IIOCKOJIbKY OOHAPYKEHHOE T10JIe PErUCTPU-
pyercs ellé HEKOTOpoe BpeMsI MOCIe BBIKTIOYEHH S Jla3epa.

[Tpu momenieHNN YenoBeKa BOBHYTPb OOJIBIION KATYIIIKK U3
CBETOBO/IA C JIa3epHbIM H3JTyYeHHEM CpadaThiBajIO M3BECTHOE
BCEM CO IIIKOJIbI «ITPABUJIO OypaBUMKa»: HAIIPABJICHHBIN K TOJIOBE
MOTOK M3JTyYeHMs MPU BpallEeHUH MOTOKA (DOTOHOB MPOTUB Ya-
COBOM CTPEJIKM YBEJIMYMBAJ pa3Mepbl U MOTEHIMAJ TOHKUX TO-
JIEW YEJIOBEKA, BBI3bIBASA COCTOSHUE 31(popuu. A HaIpaBlieHUE
JIA3EPHOTO JIyYa U U3JTy4YeHHUs] KaTyIIKU B JPYTyI0 CTOPOHY TIPU-
BOJWJIO K YMEHBIIIEHUIO pa3mMepa OUoIiosiell U yrHETEHHOMY CO-
CTOSTHUIO.

K coxaneHnnio, NOJIy4eHHbIN IATEHT Y CO3/IaHHbIE HA OCHOBA-
HUM ero TPUOOPHI He BBI3BAJIM MHTEPECa — METUIIMHA MO-TIPeX-
HEMY OCTAETCsI CaMOU KOHCEPBATUBHOW HAYKOM.

Jlst IpOOIKEHNST UCCIIEIOBAaHUI B 9TOM 00nacTu TpedyeT-
Cs1 CO3JJaHKe TIOCTOSTHHOTO KOJUICKTHBA YUEHBIX OOYUYEHHBIX Me-
Toz1laM OMOJIOKAlIMH, MTOCKOJIbKY €AMHCTBEHHBIM MPUOOPOM ISt
(pykcany TakuX MoJer ABJISETCS YEJIOBEUECKUI OPraHU3M.



Yacts I11. CocHoBOOOpCKasi
acTpooOJemMa Kak npuMep
KOCMOIIATOr€HHOM 30HbI

I'naBsa 8. Kparep B neHnrpe ropoaa

Ho xBarut Hay4yHbIX Teopuil. [laBaiiTe mepeiieémM K 4eMy-To
6onee HarnssgHOMy Bbl uTo-HMOYAB chibimanu o COCHOBOOOD-
CKoil acTpobeme? AcTpoOieMamMy Ha3bIBAIOT CIIE/Ibl, OCTABJICH-
HbIe Ha TIOBEPXHOCTH 3eMJIH yTaBIIMMU METEOPUTAMH.

CocHoBOOOpCKast acTpodieMa pacrosiokeHa Ha I0JKHOM Iooe-
pexbe PUHCKOTO 3aJIMBA U COCTOUT U3 JECATKOB KpaTepoB, 00-
Pa30BaBIIMXCS BOCEMBCOT JIET Ha3al B Pe3y/IbTaTe BbHIMAJACHUS
METEOPUTHOTO JOXK/ISI.

Cnyumnach 3ta HebecHas karactpoda, cornacHo HoBropoa-
ckoil 1 JIaBpeHTheBCKOM JieTonucsaM, 3 Mast 6738 roga oT cOTBO-



penus mupa wid B 1230 rogy o HoBomy jierorncumuciieHuo. Ka-
MEHHBIE U JKEJIE3HBIE METEOPUTHI OAMH 34 APYI'MM BpE3AIUCh B
MPOXOAsIIMK o PUHCKOMY 3aJIMBY pas3yioMm Mexay bantuiickon
1 PyccKkol TEKTOHMYECKMMU IJIMTaMU, BbI3BAB 3€MJIETPSICEHUS
no Bceil Pycu. B pesynbrate B HoBropone u naxe B Kuese ka-
MEHHBIE XPaMBbl JAJIV TPEIIVHBL.

Hekoropsle KOCMUYECKHE CTPAaHHUKU HE JOJETAIU 10 3€M-
JI1, PACKAJISLTUCh U B3PBIBAJIMCh B BO3/YXE, OIJIABJISAS CBOMM Xka-
pOM TIeCOK U 0Opa3ysi orpoMHble Kpatephl. Llenouka ux, koe-
I7ie 3alOJHEHHBIX BOJIOW, MPOCIEKMBAETCS TI0 BCceMy modepe-
Kbl0 PUHCKOr0 3a11MBa OT 3CTOHCKOTro ocTpoBa Caapema 110 ¢pop-
Ta «KpacnHas ['opka» mon Cankr-IletepOyprom.

KometHast nbuib 3anonHuia arMocdepy IJIaHEThl U BbI3BaJIa
pe3koe noxosofganue. JUMTeabHble MOPO3bl U IPOJOJIKUTEb-
HBIE JIOKAM OXBaTWJIM BCE ceBepHoe mnomyuiapue. Heypoxau u
roJiofi Bouapuinch B EBpone Ha ceMHaauarhb JieT.

Bo3MoXHO, NpupoHble aHOMaJIUY, BbI3BAHHBIE BbIA/IEHU-
€M 3TOrO0 METEOPUTHOIO Ok, MOCIYXKWIN IMPUYMHOM TaTa-
PO-MOHI'OJIbCKOTO HAILIECTBHUS.

Camplii OONBINION KpaTep JaHHOW acTpoOIeMbl COCTOMT W3
CIPECCOBAHHOIO MECKa M HAaXOOUTCs MpPsIMO B IIEHTpE ropona
Cocnosniii bop B mapke «berbie neckn». Kparep oOpasyer mor-
HYIO T€OINAaTOr€HHYIO 30HY, KOJIBLIEBBIE JIMHUM KOTOPOM HAYMHA-
I0TCS 32 COTHU METPOB OT JIBOMHOIO BaJjla CaMOro Kparepa.

[Tpomno 800 ser, HO HEraTUBHBIE SHEPTETUUYECKUE CTPYKTY-
pbl BHYTpU Kpatepa «beJible mecku» 0 CUX MOp HACTOIBKO MOIII-



HBI, YTO HE JIAI0T MPOPACTaTh CEMEHAM COCEH, KOTOpPbIE OKpYkKa-
I0T ero CKJIOHBI. HaxoauThcs B kpaTepe OoJIbIlie yaca OMmacHo /st
3I0POBbsI, XOTSI IO3UPOBAHHO — He Oosiee 15 MUHYT — Jaxe
T0JIe3HO: TPOUCXOUT pa3pyIlieHre IeCTPYKTUBHBIX CBS3€H B rO-
JIOBHOM MO3T€ U TOHKHX TIOJISIX YeJIOBEUECKOro OpraHu3Ma.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/pages/biblio_book/?art=74160907
https://www.litres.ru/pages/biblio_book/?art=74160907
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