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NPEAUCIOBHE

Yenosek, nogobHO MHOTHM XXHBOTHBIM, BCeraa ObUT OXOTHHM-
KOM. IlepBoHaYanbHO OH «0OXOTH/ICA» 3a MUiLei. Ceifuac ¢ pa3Bu-
THEM CEIbCKOX03AHCTBEHHBIX MPOU3BOACTB 3Ta NpobieMa oTna-
J1a, HO MHCTHHKT OXOTEI OCTaJICH.

CrnopTuBHas 0XOTa Ha XXHUBOTHBIX CEIOAHS MOABEPraeTcs OCT-
PO KPHMTHKE CO CTOPOHBI 00LIIECTBEHHOINO MHEHHS, CYUTAIOLLIETO
YOHHCTBO XXWBOTHBIX PaJv pa3RICYEHHA HEN'YMAHHBIM 3aHATHEM.

Oxota ¢ MeTaNTOMCKATEIEM 32 MAaTEPHATbHBIMH CBHIETE b~
CTBAMM XH3HHU HallKX MPEAKOB, KOTOPOi NMocBAllleHa JaHHAA
KHHTIa, MOXET BMOJIHE YIOBIETBOPHUTL HALLIM OXOTHHYBH HHCTHH -
KTHl. B Heil B nocTynHoii ¢opMe pacckaszaHo 06 ycTpoiicTee MeTa-
JIOUCKaTeNei, MeToaax rMmoMckKa, 0 TOM, KaKHe COKPOBHILIA MOXHO
HaWTH.

[Touck coxkposuill cTap Kak Mup. B HaueH KHHre Mbl He Kaca-
eMCs MUPATCKHX KI1al0B, KOTOpbIe OITMCaHbl, Hanpumep, P. CTu-
BEHCOHOM B €ro KHUre «0CTpoB COKpOBHIL» — XyOOBLIE, OOUTEIE
XKeJIe30M CYHIYKH, [TOJTHBIE 30/10Ta H AParoleHHbIX KaMHeH. Takue
COKpPOBHI1ia HAXOOAT JIMIUb OTAENBHBIC CYACTIMBYHMKHM 1OC/E MHO-
TOJIETHHUX YCHIMH ¥ KPYTHBIX JeHEeXHBIX 3aTpar. Janexko He BceM
XBaTHT HACTOMYMBOCTH, YIIOPCTBA, CMENIOCTH, JIEHET Y OTILITA TS
TAKOH AeATeNIbHOCTH. MBI TAKXKE He 3aTparuBaeM MOMCKa UeHHOC-
TeH 3aTOHYBLUMX HCTTAHCKHMX FAICOHOB H APYTUX MOAOOHBIX KIAI0B,
3a4acCTyI0 iereHAapHBIX. MEI noa cokpoBUiLIAMH MOHHMaeM Gosee
MPOCTHIE BELLH, A UMEHHO BCE TO, YTO MOTEPAHO, CIIPATAHO, BLIOPO-
LIEHO WIM BCTpeYaeTcs ecTecTBeHHbIM 00pa3oM B npupone. OcHOB-
HbIM CBOMCTBOM TaKMX COKPOBHII SBISAETCS HX METAUTHYECKASA
npupona. 310 pa3iiMYHbIE NMPeAMETH, CIeIAaHHBIE W3 METAJUIOB H
CILU1aBOB, — MOHETA, CTapblf KJII0Y WIH KOBAaHBIH r'BO3/Ib, HATENb-
HBbIM KPECTHK, HAKOHEYHHK CTpENbl, DaHOYKA M3-M0J JICAEHLIOB
«JlaHApHHDB», 3HAYOK « BOpOILIMIOBCKMIA CTPENIOK», MENATh «3a OT-
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Bary Ha roxape» WM Xe BCTpedaloiecs B MpHpoae CaMOpPOIHbIE
METAJLThl — 30JI0TO, Cepedpo, IUIaTUHA, ME/lb, XEJIE30 U T.I1.

[TpakTiyeckn n0060i YeIOBEK OT 5 JIET U CTAPILIE MOXET C 10-
MOILBIO METALIOUCKATENA HAXOAWTD BCE 3TH NPEIMEThI, TPUYEM
HE B 3K30THUECKHX CTpaHAaX, a pAIOM, PHUTYPaAIbHO BbIPaXasch,
noa HoraMu. 310 3aHATHE, OONee a3apTHOE, YeM Jaxe poeidanka,
saxpaTiino MHorux B CLIA, Aurnuu, Mcnanuu v apyrux crpaHax
M 0OKaTHAoCch HakoHew A0 Poccun. HekoTopbie 3HTY3HACTHI,
noe3auB no Poccuu, Beie3xaioT B apyrue crpansl — CLUA, Ap-
reHTUHY, Benecyany, boausuio, ABctpanuio, OMaH ¥ ap., raec
YCIIEXOM HILYT CAMOPOIHOE 30/10TO M cepebpo, MOHETBI, METEOPH-
!, Kaasl. Hanpumep, B CILIA, BcTynue B K1y 3010TOMCKATE-
nei v 3aratuB 30 nonnapos 3a JTHLEH3HIO, BBl MOXETE HCKaTh
30JI0TO B OTBEAEHHOM KJ1yby paiioHe, I/ie 3a Heeio YAaeTCH co-
oparb 100—350 r camoponkos. HailneHHOE 3010TO NPHHALIEXKUT
TOJIBKO BaM M Bbl BITpaBe AeJIaTh C HUM YTO YTOIHO — IpPOAATh, Ie-
pETaBUTb, CAENATh IOBEIUPHBIE YKpalUeHHA.

B Haei cTpaHe MeCT, IIe MOXHO HCKAaTh 30JI0TO, HE HMEHOLLIE-
ro NPOMBILUIEHHOIO 3HaYyeHKs, He MeHbLle, ueM B CLLIA n ABCT-
paIMK, OQHAKO HEMPOAYMaHHAs MMOIUTHKA NOCYAapCTBa ¥ NMOBbI-
LWIEHHBIH HHTEPEC KPUMMMHANBHBIX CTPYKTYP K 3TO# cepe ox-
NAXAIOT ML IHTY3UACTOB K IIOMCKY CaMOPOIKOB. TeM He MeHee
HAXOAATCHA aKTHBHBIE JITOIM, KOTOpPbi€, BOOPYXHBIHUCH METAILITO-
WUCKATESIMH M PYXbSIMH, YCIIEIIHO MPOYECHIBAKOT OTBaJIbl HA
3a0polleHHBIX MPUHUCKAX, HAX0Ad NOPOH CAMOPOAKH BECOM
300—400 r. deno B TOM, YTO CTapbie Apary, ¢ MOMOUIbIO KOTOPBIX
NO6BIBAH 30J10TO, H3-3a HECOBEPILEHCTBAa KOHCTPYKLHM BbiOpa-
CBHIBA/IH KPYTTHBIE CAMOPOIKH B OTBAIELI, 2 OHU TAHYTCA HEPEAKO Ha
JeCATKH KWIOMETPOB.

[ToKck cOKpoBHLL — HAcabHOE X000 Kak Misi MOJIOAKIX,
TAK M JUTA TTOXKWIBIX M04eH. DTO BO3MOXHOCTb HCTIBITATh H pa-
JNOCTh OTKPBITHI (HUKOI/AA HE 3Haelllb, YTO OTKOIAELb) H PafoCTh
Ge30nacHbIX MPUKII0YeHHH. KpoMe TOro, 310 YRIEYEHHE HEPEIKO
ornpasabiBaeT cebs n B PHHAHCOBOM OTHOILEHHH. HecMoTps Ha
BBICOKYIO CTOMMOCTb METAJUIOMCKATENA, OH JOBOJIBHO BBICTPO
OKymaercs ¥, 6osiee TOro, NpH HHTEHCHBHBIX ITOMCKaX aeT A0CTa-
TOYHO BBICOKY10 NMTPHOBLIb.



BONMBITMHCTBO OXOTHHKOB 33 COKPOBHILAMH HAYMHAIOT C MO-
HcKa MOHeT. MWINTMOHEI MOHET NMOTEPAHBI M XIYT, KOraa ixX oTKO-
naioT. ExenHeBHo TepsaeTcss MOHeT OOJBILE, YEM HAXOOUTCA, U TAK
IpONOJKaeTcst COTHU eT. MHorue MOHETHI UMEIOT He TOJIBKO MC-
TOPUYECKYIO, HO H MATEPHANIBHYIO LIEHHOCTD.

Ecau Bac MHTEpPECYET MOMCK MOHET, TO COBPEMEHHBIE MOHETHI
Bbl MOXETE HAXOAMTD B NApKax, Ha IUISDKax, cranMoHax u T.4. On-
HAKO €CJIM Bbl XOTUTE HAWTH PEIKHE W APEBHUE MOHETDI, BbI 1O~
¥ HbBI TIPEX e BCero MpoBeCTH HCCeI0BaAHUA: Y3HATH, Il€ PacIio-
JIATATMCH CTapble NMOCEJIEHHA, MPUCTAHH, MECTA MPOBEISHUSA MUK~
HUKOB, ApMAapoK U T.fM. UMEHHO B TAKMX MECTaX BCTPEYaloTCs
foJiee LIEHHBIE MOHETHI. DTOT Xe NPHHLIUI MPUMEHHUM K TI000MY
apyromy Buay nouckos. Hanpumep, caMopoaku 30510ta ¢ 60ib-
el BepOsATHOCTBLIO MOXHO HAHTH B TEX MECTAX, IA€ 30JI0TO yXe
Haxoauwtu. Tam, rae ero HeT, Bbl, ECTECTBEHHO, €I0 HE HAWIIETE, Ha-
MPacHO NMOTPATHB Balle BpeMs M ycuaus. ToT Xe mpuHUMI pabo-
TAET W MPHU MOMUCKE PAa3HOIO poda HCTOPHYECKHX PETHKBHH.

Pe/TMKBHMM CTABAT Nepel Hallle JIIHM AECATKH BOnpocoB. HUTo
CAIVYHNOCH C MIOABMH, KOTOPBIE XXHWH HA 3TOM MecTe? [1oyeMy OHH
NOKMHYJ/IM 3TH MecTa M Koraa? [Lns orBeTa Ha oA0GHBIE BONIPOCHI
NPUXOAUTCA PHIThCA B KHHrax rno uctopuu. [losromy HeynHBH-
TEJIbHO, YTO MHOTHE MTOUCKOBHKH CTAHOBATCA 3HATOKAMH UCTOPHH
CBOEro Kpasd.

OcoBeHHO cepbe3HBIe UCC/IET0BaHUS TPEOYIOTCS IPH MOMCKE
KJIaf10B, 0 4eM 6osee moapobHo OyaeT paccka3aHO HUXeE. XOTHA
MHOIME KJIANBI HAMIEHBI CTYYaHHO, IS YCIeXa B 3TOM aeJie Heob-
XOLMMBI METOAMYHbIE MOUCKH B HY>KHOM MecTe. HailTh Takoe Me-
CTO NMTOMOTYT MCCELOBAHMUSA.

HeobxonMbIM Ka4ueCTBOM MOMCKOBHKA ABIAETCA HACTOMYH-
BOCTb M TeprieHHe. LIeHHbIe HAXOAKH MONAaNalTCs He KaXIbli
NeHb, MO3TOMY, €C/IM Bbl ACHCTBUTEIBHO XOTHTE HAHTH YTO-TO
LIEHHOE, 3anacUTech TepPIIEHHEM M HACTOMYMBO NPOACJLKANTE MO-
MCKM, HECMOTPS Ha TSDKENbIi M ITOpoi KaxyLuuiics 6ecnone3HbmM
Tpya. Ho He Bce K 3ToMy roToBel. [ToaToMy 95% OXOTHHKOB 3a CO-
KpOBHUILIAMH BLIOpanH L1st cebs Donee npocToe U MEHee TPYAoeM-
KO€ 3aHATHE — MOUCK MOHET Paly YAOBOALECTBHA H PA3BJICYCHHA.
JIuiub HeGoNbLIAA YACTH MIOAEH CAenana 3TO yBiIeYeHHe CBOEH OC-



HOBHO# npogeccHeil. Ux HaxoaKH HEMHOTOYHUCIEHHBI, HO, KaK
NMpPaBuI0, B MaTEPHANbHOM OTHOIIIEHHH BeCbMa BecoMbl. OCHOB-
HOE BpeMs NpodeCcCUOHANIOB YXOIUT HMEHHO Ha HCCNEO0BaHHA.
Ho 3Ta KHWra HanKMcaHa He JUid npodecCHOHANO0B, a 11 HAYMHa-
01X MOMCKOBUKOB. Mb! HaieeMcsl, UTO OHA IMOMOXET BAM OCBO-

HTh METAJUIOMCKATENDb H 3D PEKTHBHO €ro HCMOJIB30BATh, 4 TAKKE
HAXOAMUTh NEPCNEKTHBHLIC MECTA 151 MOUCKOB.

* o ok

OT36iBbI M 3aMe9aHHA 0 KHHIE, OTNIPAB/AITE HA e-mail:
rodonit@rodonit.com



UCTOPHUA
METAJVIOMCKATEJIEA

[lepBoe ymoMHHaHHE O METAJUIOAETEKTOPAX BCTPEYAETCS B
apeBHMX KuTaiickux gokymeHrax Il B. 1o H.3., rae onuceIBaeTcs
BXOJ1 B TOKOH UMITIEpaTopa, CACaHHbINM U3 MPUPONHOIO MarHETH-
Ta B BHIE apKu, uMeloneit hopMy noaKkosoobpa3zHOro MarHuTa.
Takoif MarHuT obnagaeT JOCTATOYHO BHICOKOH MArHUTHOM CHITOH
M IPUTATUBAET K ce0€ JII0ObIE XeNe3Hbie MPEAMEThI, B TOM YHC/IE U
OpYXHe, BHOCHMOE B KOMHATY UMIIEpaTOpa.

B xoHue XIX B. B pa3HBIX CTpaHax NMPoBOIWINCE UCCIIeN0Ba-
HUSI MOJHOTO TOTAA SIRNTeHHA MarHUTHOH MHOYKLMK. B CLLIA 1M
aKTHBHO 3aHMMancsa Anekcanap benn, uzobperarens TenedoHa.
B 1881 r. 6su1 cMeprensHo paseH npesuaeHT CIUA Jx. Taprdunn.
MemukH, nmpocibiiias 00 oneiTax beswia, nonpockiy noMous OThIC-
KaTh NyNIo B Tene npesuaeHTa. OnHako npubop benna 6bu1 elue
BEChbMa MPUMMHTHBEH M IMYJII0 HAWTH He yIalI0Ch.

B Hayane XX B. METAJUIOMCKATENH NPUMEHAIHUCH IMTABHBIM
0o0pa3oM NpH NOKUCKE MONE3HBIX MCKOMAeMbIX, B YaCTHOCTH 2NEK-
TPONPOBOAHBIX CYTb(HAHBIX pya B CLLIA 1 AHrIHH. DTH NpHOO-
Pbl OBUTH AOBOJILHO rPOMO3IKH H ITO3TOMY MOHTHPOBATMCH HA aB-
TOMOOMNAX. MOLUIHBIH reHepaTop MNOCTOAHHOIO TOKa C MOMOLLULIO
OTPOMHOH H3NTYYaIOLLUEeH KaTyLUKH CO34aBajl 3JIeKTPOMAarHUTHOE
ToJie, KOTOPOE NMPOHUKA/IO B INTyOb 3¢MJIM Ha HECKOJIBKO METPOB H,
OTpPaXasiCh OT METAJUTHYECKHUX H APYTHX 3NEKTPONPOBOAHBIX TEN
(HEKOTOPBIX PYI METAIUIOB), YIABTMBAIOCE TPUEMHOM KATYLLIKO#H.
[To M3MeHEHMIO XapaKTEPUCTHK BTOPHUYHOTO MoJisi (aMILTUTYBI K
cABUra ¢asbl) MOXHO ObLIO CYIUTb O HAJIMYHU TONO WIH HHOTO
00BeKTa B rpyHTe. BriocneacTeuy TakMe MOLIIHBLIE YCTAHOBKH
ObLTH 3anpenieHsl B CTPaHax, MOATHCABIIMX KOHBEHLIHIO O Mpe-
JENBHBIX YPOBHAX MEKTPOMArHHTHAIX BOJTH,



B 1925 r. B 'epMaHWH NMOABWIKCH NIEPBLIE APOYHBIE METAILIO-
JNETEKTOPbI, TIO3BOJISABLIME OOHAPYKHBATh METALTMYECKHE MPEa-
METBI, KOTOPhIE paboyMe BHIHOCWIH TAKOM ¢ TEppHTOpHK (abpu-
xu. [TpuMepHO B TO Xe BpeMa HeMeLKHit uccnenosarens L. I'epp
pa3paboTai MPHHLMI MArHUTHOrO MHAYKUMOHHOIO bajaHca U
H300pel METALTOMCKATE b, paboTalolMi Ha 3TOM NPUHLIMIIE.

DTY UIEI0 TYT Xe TIOAXBATHIM pa3NuiHblie PUPMBI, B 4aCTHO-
ctu Radio Metal Locating Company B CILIA, KoTopas BrepBbie
HaTaanaa BeIMYCK PYYHBIX MeTa/UIoMcKaTenei B koHue 20-x ro-
goB. [puemMHas ¥ nepenarolUias KaTylwKH ObUTH pa3sHeCeHBI Ha
paccTosiHKE 2 METpa Ha ASpeBAHHOMU paMe, YTOObI HCK/HOUYHTE B3a-
UMHYIO 3JIEKTPOHHYIO HHTEP(hEpeHLIMIO M 00eCeYyrTh COCTOsIHUE
MHAYKUHOHHOTO 6anaHca. JIio6oit MeTainueckuii 0OBbEKT, OKa-
3aBIIUICA B 2JIEKTPOMAarHMTHOM MoOJie nepejaTynka, Hapylian
HHAYKUHOHHBIN DanaHc, M B NPUEMHOH KaTylliKe BOZHHKAJIO Ha-
npskKeHHe, KOTOPOe YCUIHBAJIOCh M B BUIE 3BYKOBOTO CHIHaIa
[peaynpexaano oneparopa o Haxonke. [Ipubop paboran Ha 6 pa-
IUOJIaMIIax, ObUT AOBOJBHO POMO3AKHM, HO YCIICLUHO HAXOMMI
Tpy6bl Ha rybuHe 3 M. OnHako B Havane 30-X rogos pupMa paso-
pHJIACh.

IMocne Benaukoii nenpeccuu B CLULA BO3HMK CTPOMUTEJLHEIN
OyM, M BHOBb NTOABHJIACh MOTPEOHOCTD B pUbOpax ansi MOKUCKa
kabeneii u Tpy6. 310 noaroakHyio lepxapaa Puuiepa, HEMELIKO-
ro uHxeHepa, sMurpuposasiuero B 1923 r. B CLLIA, K paszpabot-
Ke nono6HbIX Mpubopos. B 1937 r. oH nomyyuni CBOW NEpBhIi na-
TEHT HA METAJLTONCKATE)Tb, Ha3BaHHBIH HM METAJUTOCKOITIOM, H OT-
Kpbl1 UPMY 10 ero npon3soacTy. Metannockon nMen bonee
CIROXHYIO CXEMY, B KOTOPO# Mcnoab3oBanock 9 namin. Pabouas
yactoTa 6p1a noHuxkeHa g0 1 kHz, yro obecneuusano rnydbokoe
NMPOHUKHOBEHHE 3NEKTPOMArHMTHOTO 1ToN4 B rpyHT. B 1938 1.
cxema npubopa Obl1a mogpoOHO OonMKcaHa B pAde MOMyAsApHBIX
XypHanoB, bnarogaps 4eMy MHOTHE PAIHOMIOOHTENH CAENAIH Ta-
KHE NpHOOpEI CBOMMHM PYKAMH.

B 370 xe BpeMs Apyras amepHkaHckas ¢pupma, Goldak Com-
pany, BHIMMYCTHIA MMOX0XHH META/UIOHCKATEb ¢ pa3HECCHHBIMH
KaTyLIKaMM NoJ Ha3BaHUeM paarockorn. B Hem Bnepsbie ObUla
pereHa rnpobemMa OTCTPOMKH OT rpyHTa. 3Ta Xe hupma Briepsble



3aMaTeHTOBAIA KOHCTPYKLHMIO METAJLIOMCKATENEH C KPYTJIOH No-
MCKOBOH KaTYLIKOH, KOTOPYIO HMEIOT NPAKTHYECKH BCE COBpe-
MEHHBIE MeTaJIoOMCcKaTend. CaeayeT OTMETHUTDb, YTO IMOUCKOBbIE
npubopnt 30-x rr. paboTany Ha paauoJaMnax, H3roToBJISUTMCH B
OCHOBHOM M3 iepeBa ¥ BECHIH OT 15 10 25 KT.

B xoHue 30-X rr. cTaTH NpeMMY1LeCTBEHHO pa3padaThiBaThCA
ripuGOPEI C KPYT/IOH MOMCKOBOH KaTYLLIKOMH, IUITAHIOM U 3JIEKTPOH-
HEIM BJIOKOM, YKperUleHHBIM Ha 1uTaHre, Takas KOHCTPYKUUSA
Obina 6onee yaiobHa B paboTe M NO3BOMAIA HAXOAUTE KAK MENKHE
NMPeaMeTHl, TAK M CIIpATaHHbIe cOKpoBuLla. LIIupokoe pacrpocT-
paHeHMe U1 OMCKa TPy Momy4ii npudope! Ha DMEHMAX, KOTO-
pBIE NO3AHEES CTAIM NPUMEHATHCH A1 MOMCKA MUH.

Hcnonbs3oBaHHe MMHOMCKATENEH 18 MOWCKA COKPOBHLI Ha-
yanock B koHle 40-x rr. B CILIA, korna Ha BOGHHBIX CKJT1anax cTa-
JI¥ pacnpoaasarh ycrapesilee obopyaopaHue. [IpUMeHAIH UX B TO
BpeMsi B OCHOBHOM [UTA MOKCKA KJIaJ0B M CAaMOPOJIHOTO 30/10T4.,
PaboTaTh ¢ TAKMMH TSDKEABIMUM H HEYI0OHBIMH TpHOOpaMH MOTJIH
UL 3HTY3HAcThl. M TONBKO KOraa B KoHLEe 50-X IT. MOsSIBHJIHCH
ManorabapuTHbIE U ieTKHEe NpUOOpEl HAa TPAH3UCTOPax, HOBOE YB-
NeueHHe CTAIO LIHPOKO PacpoOCTPaAHATLECH MO BCEH AMEPHKE,
CTUMYJIHDPYH MOABRIEHUE MHOTOUYMCAECHHBIX (DHPM, ITPOH3BOASLLMX
METALIOMCKATENIH. DTH Npubopsl paboTany MM Ha BUEHHSX MM
MO NMPUHLMNY MHAYKIMOHHOTO OanaHca. YyBCTBUTENIBLHOCTD HX
6bsL1a HeBbICOKO#M (10— 15 M [1st MOHETHI), OTCTPOMKA OT IPYHTA
Y IMCKPUMMHALIUS OTCYTCTBOBAJIM, HO TEM HE MEHee OHM ObLIH
3HAYWTEJILHO YAI00HEee BOEHHbIX MUHOMCKATEIEH 1 IMTO3BOJISUTH Ha-
XOAHUTh MHOXECTBO MOHET, KOJIELL M IPYTHX I0BENTHPHBIX yKpallle-
HUil. OCHOBHBIMH NPOM3BOAUTENSAMH METAIIOUCKATENEH B
CILA B 60-x rr. 66iu I.@uwep, Y.l apperr, 3. Peiic, ¥.MeraH.

CyllecTBeHHBIM HHTEPEC K IMTOMCKY 30J10Ta H MOHET BO3HWK B
70-x rr. B CLLIA B ¢BS13M C pe3KMM TTOBBILIEHHEM CTOMMOCTH 30-
nota. deno B Tom, uto B CILA ¢ 1933 no 1974 r. rpaxnaHam
CUIA 3anpeuianock HMETb CAMOPOAHOE 30JI0TO B YACTHBIX PYy-
kax. [TpaBHTENBECTBO MMOANEPXKUBATIO B ITOT MOMEHT HCKYCCTBEH-
HO HU3KYIO LieHY 30J107Ta (35 ponapos 3a yHUHIO). [locne oTMe-
HBI 3TOT0 3aKOHA 1leHa 30JI0Ta CTa/la pe3K0 pacTH, A0ias B KOH-
ue 70-x rr. o 800 nomnapos 3a YHUMIO. 3TO MOCTYXHIO HOBBIM
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UMINYJILCOM B TTOMCKE 30J10TA H CTHMYJIHPOBAJIO MPOU3BOACTBO
META/IOMCKaTeNeH, KOTOPBIE CTAIH LLIHPOKO MPHMEHATHCA 1A
9THX Uenel. BO3HUKIIN fecaTKU HOBBRIX (hMPM, NPOH3BOOSLIHX
Takue npubopsl. ONHAKO B OCTPO KOHKYPEHTHOI 6oprbe Tuiib
HECKOJIbKO GupM B 70-e rr. cyMenu BeIXHTE — 3T0 Garrett
Electronics, Inc., Fisher Research Laboratory (B 2006 r. a1y
¢upmy Kynuna dpupma First Texas International), White’s
Electronics, Inc. (CILIA) u C-Scoop (AHrausa). B 80-x rr. Bo3-
HHUKJIH ¥ YCTIEUIHO pa3BMBaIOTCH, HalIA CBOIO HHIIY, TAKHE
t¢upmel, kak Tesoro Electronics, Inc.,Ltd. u Teknetics 8 CLLIA,
Minelab B AscTpanuu. [Tosasunuce ManorabapuTHble, CTaOWIb-
HbIE ¥ O4YEHb YYBCTBHTENBHEIE MPHOOpPLL. [10 MEpe nporpecca B
KOHCTPYKUHMH METANIOMCKATENEH DBIIH YCNEIHO pEeLIEeHBI Ta-
KHe NnMpo6sieMbl, KaK OTCTPOIKa OT META/UTMYECKOTO MycOpa U OT
3JIEKTPONPOBOAHBIX MUHEPAIOB IPYHTA (OKHCBI Xeje3a U COMU-
),TOraa Kak no KoHua 70-x rr. 3TH ABa npollecca Helb3s ObUIo
BBIMOJIHATE OAHOBpeMeHHO. Pabouasa yacrora npubopos Onuia
noHmxeHa co 100 xkHz no 1—5 xkHz. [Ipuaymana cxeMa Hemnpe-
PBIBHOM aBTONMOACTPOMKH NpHbOpa B Xo4e NMoucKa, MOABWIHCH
5KOHOMHYHEIE HMITYJILCHBIE MPHOOPHI ¢ IMCKPUMHHALIMEH M T. 1.
MeTannoucKaTeNH ¢ Kax1biM roJ0M CTAHOBHMJIMCH BCE CI0XKHEE
M, K COXaneHH 1o, Tsakenee. [Ipucaymasiuucs K xxanobam nouc-
KoBuKOB, I'.®umep B Hauane 80-x rr. paspaboTan NpUHLIMMTH-
abHO HOBBIH MpHOop (1260-X), Bxaoyaloluii B cebs aBToOMa-
THUYECKYIO OTCTPOMKY OT IPYHTa H aBTOMaTHYECKYIO JHCKPHMH-
HAUUIO, HCIIO/Ib3YA HOBBIE JIEKTPOHHbIE KOMIIOHEHTH! M HOBYIO
KOMIIOHOBKY NpHOopa. 310 6611 IErKuii, MpocToi B 00palneHuH
M A0CTAaTOYHO 3QPEeKTHBHBIH METALIOUCKATENb AMHAMHUYECKO-
ro J€MCTBHUA, M BCKOPE M Apyrue GUpPMBI CTAJIH MCIOb30BaTh
3TOT NPHUHLKI paboThl H TAKY10 %€ KOMIOHOBKY.

ObpaboTka curHana ot o6beKTa ¢ KaXIbhiM rogOM CTAHOBH-
JIACh BCE TOYHEE U CYLUECTBEHHO YIYYILMAACH B cepeanHe 90-x IT.
C MOABIEHHEM KOMMBIOTEPHEIX NMpubopos. [lepBolil naTeHT Ha
KOMNBIOTEPHBIA METAJIOMCKATENDb NONyYriaa ¢pupma Garrett
Electronics, Inc., 0AHaKO Ha PHIHOK NEPBbIit KOMITBIOTEPHBII MPH-
6op eeinmycTrna pupma White’s Electronics, Inc., mocienHue Mo-
Jndukaunu Kkoroporo — Spectrum XLT u DFX — asnsiiorcs B
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HAcTOsMIIee BpeMs JYYIIUMH B MUpe. Bce ocTanbHEBIe Beayllue
(pupMBI CeYac TAKKE MPOU3BOAAT KOMITBIOTEPHEIE MPUOOPEI.

B Poccuu no koHua 80-x rr.B OBITOBRIX METALTOMCKATEIEH
NMpakTHYECKH He ObLNO, XOTS HHTEPEC K MOMCKY KJI1aZlOB MPOABIIA-
JIN He TOJBKO OTAENbHBIE IPaXnaHe, HO U HEKOTOpPhIE BEIOMCTBA.
JLns 37oro 00bYHO MPUMEHUTH MHHOMCKATENH. SHTY3HACThI-pa-
JHONIO0KTENH cObUpan NPpHOOPEI MO CXEMaM, ONMyOIMKOBAHHBIM
B XYpHanax, MOAEPHHU3UPOBATH MHHOHCKATENH, Aenas ux bonee
YYBCTBUTEIBHBIMH M CTA0WILHBIMH, OTHAKO 3T0 OBUTH eIHHHYHBIE
sK3eMIUIApel. B Havane 80-x rr. nydmei 1100MTeNLCKON KOHCT-
pyKuMe# 6s11, moxanyi, UMITyNnbCHbIH MeTayonckaresib B. Top-
yakosa. [lepsrle 3apy0exHble MpHOOPHI MOSABWINCEH B TIPOAaXe B
Poccuu B koHue 80-xIT.

CoBpeMeHHbBIE META/IOMCKATEIM MOTYT 1eJIaTh MPaKTHYECKH
BCE, KPOME BbIKAITBIBAHHA HAXOAKH: 00HapyXHBaTh MEeTaLl, OIl-
penenaTh, K KaKOH rpyrine OH OTHOCHTCA, KAKOBBI €10 pasMephbl, Ha
KaKOM rimyOMHe 3aneraer, ycTaHaBIHBaTh €ro TOYHOE MECTONONO0-
JXeHHe, He pearMpoBaTh HAa MUHEPAILI TPYHTA U METALUTHYECKHIA
Mycop. Ho noka y 3Tux npubopoBs ecTb U orpaHuyeHusi. OHM He
MOTYT HaiiTH MOHeTY Ha riyDOuHe Oosee 50 cM, roKa3aTb Ha 3Kpa-
He hopMy rpeaMeTa, ONnpeac/;IMTh XHMHYECKHMH COCTaB METaLIa, He
MOTYT MCKaTh TOJILKO 3010T0. MeTtannoMckarenu 6yayiuero, He-
COMHEHHO, OyayT 00/1a1aTh TAKMMM BO3MOXHOCTSMMU.



YTO MOKHO HAUTH?

[Toka BBl caMH He NopaboTaeTe C METALIOMCKATENEM, TPYIHO
MOBEPUTh, CKOTb MHOTMOMHCIEHHBI M pa3HOOOpa3HbI NpeaMeThI, Ha-
XOIMMBIe B 3emiie. HiKe BKpaTLie mepeyrcieHbl OCHOBHBIE MPYTIIIEI
00BbEKTOB, KOTOpBIE BAM MOTYT BCTPETHTHCS B XOJIE ITOMCKOB.

MOHETDHI

Jt1o Haubonee yactoie Haxoaku. Toproensa B pesueii Pycu
HCIONb30BaNa CHa4yajla MoHeThl apabckoro BocTtoka (VI—X BB.),
3aTEM BH3aHTHHMCKHE M TaTapCcKHUe MOHeThI [TepBbie pycckue Mo-

Puc. 1. Cepetipansie monemst XVI—XVII aa.
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HeTbl TossBWIHCE B X—XI B., 0MHaKO MX OBI0 HEMHOTO H OHM, NO-
BUAMMOMY, UTPAJTH POJIb MOAMTHYECKOM aKIIMK, MTPOBO3IJ1allIAB-
mei pycckuii cysepeHurer. C cepeauss! X11 B. mouTH 0o KoHUa
XIV B. MOHETBHI HCYE3IM C PYCCKHX PEIHKOB. B KauecTse neHer ob-
palaoCk CepedpPO B BUIE CIMTKOB.

Hogble pycckue MOHETBI rocie 663MOHETHOTO NMEpHoaa CTATH
yekaHuThCA B 80-x rr. XIV B. B MockBe npu BETUKOM KHS3€ MOC-
KoBckoM JIMutpuu MBaHosuye JloHckoM U B HuxxeropoackoM
KHsKecTBe NpH KHA3e JIMUTpHHM KOHCTAHTHHOBHYE.

C 310ro e BpeMeHH Ha PycH CTaTH NOARNATLCA B 00OpalleHHH
W 3anagHOeBpPONeHCKHEe MOHETHI,

Hamubonee npeBHWe MOHETEI BCTpeualoTcs B KpacHoaapckom
Kpae ¥ B KpeiMy. MHOIMe U3 HUX XOpOo1110 COXPaHWIHCh, HECMOT-
ps Ha TO, uTo 6onee 2000 net nponexanu B 3emne. Ha nusikax v B
napKax MOXHO HalfTH MHOIO COBPEMEHHbBIX MOHET.

KPECTBI, SMEEBMKH, UKOHKH

B JpeBHeit PycH KpecThl SBASAUCH 00A3aTeIbHON NMpUHA-
NEeXHOCThIO KaX/I0ro XpUcTHaHHHA. KpecThl pa3iMyanuce no
CBOMM THUIIAM M Ha3HauYeHUIO. Yallie BCero BCTPeyarTCa KPeCThl-
TeILHUKH. 3anaaHele MyTellecTBeHHUKH, noceTusine Poccuio

Puc. 2. Hameavhwie kpecmw X—XI1 s,
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Puc. 3. Hameasnuie kpecmot XVI—XVIIT gs.




B XIV—XV BB., mHCcaIH, YTO PYCCKHE HOCAT KPECT NOCTOAHHO 00
camoit cMeptH. [ToaToMy 1o Beeit Poccu He HailaelIb HH OTHOTO
MYXYHHBI H HH OOHOM XEHIHHBI, HA KOTOPHIX He ObL10 OBI Kpe-
cTa. 3HAYUTENbHO PeXe MOoMnaaalTCs KPeCThI-3HKONMHOHBL. JTO
CKJIaHBbIE ABYCTBOPYAThIC HArPYAHLIE KPECTHI C IOJABMXHBIM Or-
JlaBHEM, MpeJHa3HAYEHHbIE A1 XpaHEHHA MOILLUEH WIH OPYTHX
cBATBIHb. [I0A00HEIE KpeCTH HOCWIM NMOBEPX ONEXAbI IO 3HAT-
HOTO poaa.

M3BecTHO, YTO KpecTbAHE H3laBHA HOCHJIU BMECTE C Kpec-
TOM Ha rpyaH MeIHbIE HKOHKH-3MEEBHKH, KOTOPBIM NMPHITHCHI-
BajlaCh «4ydeCHas CHIa YTONATb CTPaJaHHsA» IIPH HANOXEHHH HX
Ha OonbHBIE MecTa. MU3peaka MOXHO HaliTH MeTAJUTHYECKHE
MKOHKM, KOTOpBI€, KaK ¥ JHKOJINHUOHBI, HOCHJIMCE ITOBEPX OfEX-
abi. OHH MOTYT ObITE OMHOCTOPOHHMMH, IBYXCTOPOHHMMH, JIBYX-
v TpexcTBop4aTeIMH (cxuagHu). [TyremwecteeHHuku XVII B. no
PoccuH oTMEYanu, YTO y BCEX PATHMKOB 0€3 HCKIIIOYEHHUSA HeTpe-
MEHHO HMEETCSA Ha rpyau Kpacusblii 06pa3 B BUme TpoHHOro
CKJIAMHA, C KOTOPBIM OHM HHUKOIa HE pacCTaloTcs M, rae 66l HU
OCTaHOBMJIUCH, CTABAT €ro Ha BUIHOM MECTE H MOKJIOHAIOTCSH
eMy. Hepeako BCTpeyaroTcs U A3bl4eCKHE aMYJIEThI, Yallle BCero
JIYHHHLIBI.

[TPSDKKH, ITYTOBHULIBL, 3ACTEXKH,
[MOSICHBIE JAETAJIU

Haxoakwu 310l rpymns! NpeaMeToB BeCbMa MHOTOUYHCIEHHBI,
NMOCKOJIbKY OHH IUMPOKO HCIIOJAb30BAMCh, HAYHHAasA ¢ OpOH30-
BOI'0 BeKa M 0 HacTosero BpeMeHu, U3rotosnsiuce 00bIYHO H3
OpoH3bI, MEOH, XKene3a, pexe — cepebpa M 3on0T1a. OueHb 60JIb-
woe pasHooOpasue cTHIEH — OT OYeHBb NMPOCTHIX A0 BecbMa
M3BICKAHHBIX, C SMAJIBLIO M 3aTe WIMBEIM OpHaMeHTOM. Pa3zHo006-
Pa3Hbl peMEHHBIE NMPSXKKH U HaKIaaku. HekoTopele W3 HUX CTy-
WM TONBKO IUISl YKpallleHHs, IPYTHE HIPaH MPaKTHYECKYIO
POJB KPIOYKOB, K KOTOPBIM NPUKPETUIAIMCH PAa3IMUHbIE HYXKHBIE
npeaMeThl.
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Puc. 4. lpaxcxu X—XVII ss.

K peaxum, HO JOPOTMM HAXOAKaM OTHOCATCSA CKaHIWHABCKHC
(bubyIbI (3CTEKKHU ), YACTO OYEHD ACKOPATUBHLIC. Bonee npocteie,
¢duHHO-yropckue, GubyIbl B HEKOTOPBIX MECTAX BCTPEHAIOTCA
N0BOJIBHO YacTo. bosbl1o# MHTEpeC A1 KOJUIEKIIMOHEPOB NMpe/-
CTABJISIOT yTOBMLE! OT BoeHHBIX MyHAnpoB XVIII—XIX BB.

OPYXME, UHCTPYMEHT,
[TPEJIMETBI BbITA

W3 opyxus yallle BCEro BCTPeYaroTCs HAKOHEYHHKH CTPEI, pas-
HOOOpa3He TUIMOB KOTOPBIX HE MEPECTAET YAHBIIATD. Pexxe HaxomAT
HAKOHEYHMKH KOITHIA, TOTIOPHI, MeYH M KMHXansl. Hepeaku Haxon-
KM HOXeil, Kpecan, 3aMKOB, Kiiouei. Jlydliie BCero CoXpaHaioTcs
[ipeBHHE H3MIeNHA W3 OPOH3BI (TOMOPBL, HOXH, KHHXAJIbI, HAKOHEY -
HMKH cTpen 1 ap.). K coxaneHHio, H3enus 13 Xeje3a 4acTo Cuiib-
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Puc. 5. [Tpedmemut Geima VII—XVII gs.
(3AMKU, KIOYU, HONCH, U2Abl, Kpecata u dp.)

HO IPOKOPPOIUPOBaHEI, OCODEHHO ECITA HaIEHBI HA MOJAX, KOTO-
pbi¢ KOraa-to oounesHo ynobdpsiuce. [Npasaa, oTaenbHEIE 3K3eMII-
JIApbl, BHIWMO NMOOLIBABLLIHE B OrHE IMOXAPOB, BLIMJISAISAT KAK HOBBIE
H He TpebyloT HUKaKOo# pectaBpauuu. KpoMe Toro, Becrpeyarorcst
KpPYIHBIE PLID0JIOBHLIE KPIOYKH, TOXKKH, I0BEJIMPHBIE HHCTPYMEH-
TBI — CBEPAA, IITHXEH, YeKaHbl, MOJIOTKH, KJIELIH U Ip.

IOBEJIPHBIE U3MIEHA

HOBenupHbIe M31e114 B OONBUTUHCTBE CBOEM aCCOLIMUPYIOTCH
C JKeHILIMHAMHU, NPHYEM M B JaBHHE BpeMeHa XEHIIMHbI TAK K¢
OXOTHO HOCHJIM YKpalIeHMs, KakK U ceiuac. Konsla, 6poium, Ky-
NOHBI, OpacieThl, pa3MTHYHbie TOJBECKH, CEPLTH, OYCbI, KOTOpBIE
MOXHO HAHUTH, JATUPYIOTCA HAYMHAs ¢ OPOH30BOr0 BEKA M 1O Ha-
crosiLee BpeMa. B 0CHOBHOM Macce OHM cAeNaHbl M3 MEIH, OPOH-
3b1, cepebpa U HEPEeaKO MO30J10YeHbl, YKpalleH bl KAMHAMH, CTEK-
JIOM, 3MaJ1bIO MJTK 3epHbI0. Habmionaercst 6onbliioe pa3Hoobpaszue
CTHIEH, (POPM, TEXHHKH M3TOTORIEHMSL.
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Puc. 6. FOgeaupnwe yepawenun VII—XII sa.

M3penka BCTpeyaroTcs NPUBECKU-aMYIETHI B BUe MUHUATIOP-
HBIX TONOPUKOB, JIOKEYEK, HOXKEH, KIIIOUEH, PATMYHBIX ITTHLL M 3BE-
peit. PaznoobpasueM OTIMYAlOTCH BeCbMa pacinpoCTPaHEHHBIE YK-
palieHuss — OyboeHUYUKH. OHM UCTIOB30BANTUCH B KA4€CTBE IEKO-
PATUBHBIX AeTANEH KOCTIOMA, HO MOIJIH CITY>KHMTh H IYTOBHLIAMM.

DJIEMEHTDHI JIOIIAIVHON CBPYU

3710 rnaBHbLIM 00pa30M pa3IMYHOIO pa3Mepa NpsAXKKH [T 3a-
TATUBaHMA M PEryIMPOBaHHsA peMHel cOpYHM, a TaKkKe yauia, CTpe-
MEHA U IeKOpAaTHBHbIE HAKJIAAKHW Ha KOHCKYI0 cOpylo. Kak npa-
BWJIO, OHM M3TOTOB/ISUTHCE M3 DpOH3bl, HO HHOTAA U3 cepebpa c uep-
HeHHeM. YIuna, cTpeMeHa, MOJAKOBBI KOBATH U3 XKeJe3a.

JKETOHDBI, 3HAYKH, HAPAJIDI

B HEXOTOpPBIX MECTAX XETOHbI pACCMATPUBAIACH KaK HEO(DH-
LMANTBHOE CPEACTBO IU1aTEXa, KAK CPEeICTBO PEKJIaMBbl M TTOJIMTH-
yeckoit nponaravabl. B npeaenax MockBbl pa3IMYHEIX XETOHOB
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BCTPEYAETCA AOBONBHO MHOTO. M3penka monanawTest Tak Has3bl-
Ba€éMbI€ JOJDKHOCTHbBIC 3HAKH — 3TO pa3IMYHOro poaa o/1saxu Win
MOABECKH, HOCHMbIE Ha OfEX 1€ BO BpEMS BbIITOJTHEHHS €r0 Bla-
aenpLeM cnyXeOHbIX 0ba3aHHocTel. Kak npasuno, 10mxHOCTHOIH
3HAK HEC Ha cebe pasbACHUTENbHYIO HAAMHCh — HA3BAHME JOIK-
HOCTH, Hanpumep «Craplunii TIBOpHUK» WIH «[ToXapHBbIii cTapo-
cTa». 3HaAYKK — Apyrasi rpyma yacto BCTPEUAIOLIMXCS HAXOMOK.
HUHTEpeC NMpeacTaBasioT BOEHHbIE 3HAYKH, a TAKXE BOEHHbIE U
CMOPTUBHLIEC HArpaibl,

CAMOPO/JIHBIE METAJUIBI

K caMOpOAHBIM METa/UTaM OTHOCATCH METAJLIbl, KOTOPBIE
BCTPEYaloTCA B NPUPOAE B eCTECTBEHHOM Buae. HecMoTps Ha TO
YTO M3BECTHO DOJ/ILIIIOE KOMHYECTBO PA3IHYHBIX CAMODOAHBIX Me-
Ta/LTOB (ATIOMUHMI, CBUHEL, Me/lb, MBIIIbSIK, BUCMYT, HUKEb,

Puc. 7. Camopodox 3010ma secom 2670 2., naiidennii & 2006 2.
& ABCmpanuu ¢ ROMowbIO MEMANIOUCKAMENT
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Kene30, BoJbdpaM, pTYTh H T.[.), Ul Hac Hauboiee HHTEPECHBI
30/10TO, cepebpo, IUIaTHHA, Meab 1 xkene30. [ToMcKoM aparoueH-
HBIX METAUIOB YeJIOBEK 3aHHMAJICA €1lle MHOro BeKOB Hasal. Ho
ceifvyac ¢ MosiBIeHHEM META/LIOMCKATENIeH 3Ta IeATEIbHOCTb HC-
MBLITHIBAET HOBLIH NMOIBEM.

KonHyecTBO HOBBIX MOBEPXHOCTHBIX MECTOPOXKIEHWH M POC-
chINeil HeBEJMKO, 3aTO Ha OTpaboTaHHBIX Y4acTKax 30/10Ta bonee
yeM JOCTATOYHO M OHO BITOJTHE AOCTYITHO ISl KYCTAPHOM ZOOBIYH.
Kaxaeiii MpMKCK, KaK NMPaBHuI0, COOCPXKHUT MOTEPAHHOE U HEY4-
TEHHOE 30JI0TO, COIEPXKAHUE KOTOPOTO MOXET A0XOAUTH 10 70% oT
0bLIero KOMMUECTRA 30/10Td HA MECTOPOXKIEHUH.

METEOPHTDI

M Horna BaM MOXET BCTPETHUTLCA METEOPUT — KaMEHBb, YTaB-
it ¢ He6a. MeTeopHThI OBIBAIOT XKEJNE3HBIE, XENE30KAMCHHBIC
KaMeHHBIEe. MeTaioMcKaTelb pearupyeT Ha IepBbi¢ ABa THIA,
Mo pHellHEMY BHIY HECTIELIMATMCTY TPYAHO OIPeAeINTh — METEO-
pMT 3T0 WM HeT. [103TOMY MOoA03pHTEIbHbIE KAMHHM CTOWT MOKA-

Puc. 8. Ofpazuw memeopuma Cuxom3a-Atuns
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3aTh COTpyAHHKaM MuHepanorudeckoro my3est PAH wiu Huctu-
tyra TEOXH PAH.

OnHako Ha TeppUTOpHH PoccHU HEMaNo MecT, re, Haiias Ta-
KOii KaMEeHb, HE IPUXOAMTCA COMHEBATHCSA B €ro MPOHCXOXIEHHH.
Haubonee HHTepeCHBIN MeTeopuT yrian 12 ¢despans 1947 r. B ro-
pax Cuxor3-AnuHb Ha JJlanbHem BocToke. 9to ObLia riesiba xene-
3a Maccoii okoJsio 100 ToHH (pa3zMepoM ¢ MUKpOaBTOBYC), KOTOpas
B30pBaJach HECKOJIBKO pa3 B BO3AYXE M BhITIala OTHEHHBIM J10X-
AeM Ha OrpOMHOM rutoianu (5x25 km). bonbiuas yacte MecTa na-
neHUA 00BARICHA 3aMMOBEAHUKOM, HO 3HAYHTEJIbHAS IUIOLIANb, IIe
BCTPEYalOTCSA METEOPHTHI, HAXOAMTCA 3a MpeAcIaMM 3arl0OBEIHM -
Ka M TaM X COOp 3aKOH He 3anpellaeT.

JApyroit MeTeOpUTHBIN Aok Beinan okono 20 000 aet Tomy
Ha3aj B Tyse. bnaronaps BEICOKOMY COAepXaHHIO HUKeNd (1o
16%) 5TH METEOPHTHI 32 3TO BPEMSA MPAKTHYECKU HE OKUCTWIHKCD.

CosceM HegaBHo (2002 r.) HaULTH MeTEOPHTH Ha nonsax Ps-
3aHCKOM oOnacTH. C moOMOILBIO MEeTAJIIOMCKATeJIeH 3a IeTo
2003 r. oBL10 cOBpaHo oko0 1000 K.

OTtaenbHBIE 3K3eMILIAPLI BCTPEYAKTCH H B IPYTUX MECTAX.
Tak 4T0 NpM NOKMCKE MOHET W PEJTMKBHIT CTOMT 06pallaTh BHHMAa-
HME Ha YEPHBIC WIH PXKaBblie KAMHH, Ha KOTOPBIE pearupyeT MeTal-
JIOMCKAaTe b,

DHTY3MaCThI €AYT 32 METEOPHTAMM Ha ApaBUIACKHIA MOTyOC-
TpoB. TaM B mycTEIHAX OMaHa 3a MOCJEAHHE rOABl HAHIEHO He-
CKOJIBKO COTEH HOBBIX H OYEHB PEAKHUX METEOPHTOB, B YACTHOCTH
¢ Jlyuel u Mapca. CTOMMOCTB NOC/IEAHHX HA PHIHKE COCTABJISET OT
2000 no 10 000 ponnapos CLIA 3a | rpamm.

KJIAZIbI

OueHb penKo coBepHIEHHO CYYaifHO CYACTIMBYMKH HATHIKA-
I0TCA Ha KJ1anbl M HEOXMIAHHO CTAHOBATCA DorarbiMu. JIpyrue,
Hao0opOoT, TPATAT robl H MHOTO AEHET HA MOUCKH, HO HHYETro He
HaxopaT.

C nosieneHueM Metanonckaresei Kiaabl HAXOIAT BCe Yallle.
B ocHOBHOM 3T0 MOHETHBIE Knansl XV—XVIII ss. baHkos B Te
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Puc. 9. Knad monem XVII g. (u3z koasexyuu b. Epuosa)

BpeMeHa el He ObU10, MO3TOMY 36MJISA CYUTANIACH JIYULLIMM MECTOM
VIS XpaHEHH JeHET M Apyrux LeHHocTei. Cnyyanocs, 4To Bia-
AeNblBl KJana mori0aiH 1 yXKe He BO3BpaLllakMCh 32 CBOMMH YK-
PHITEIMK OOraTCTBaMH, KOTOPBIE TAK U OCTABAIHCH B 3emiie. Takue
K14kl MONanaloTcs e yrooHo — B [oJie, Ha OeEpery pex, B Jiecy,
Ha KJ1aabuilax, B nemepax v T.4.

HenaBHO BaXXHBIH NO HAYYHOMY 3HaYeHHI0 Ki1al ObU1 HalaeH
B roJie 6,3 cena Bonuuno Bnanumupcekoii obnacty. Kian conep-
*an 318 moHeT nepBoii yeTBepTH XV B. (BpEMEHU BEIMKOIO KHSI-
351 MockoBckoro Bacinus TemHoro). ['ocynapcreeHHbiit McTropu-
yecKMit My3ei npuobpen knan 3a 5000 nonnapos. MHoro Haxonsr
K/1a10B MeIHbIX naTHkoneeyHsix MoHeT XVIII B. [leno B ToM, uto
B 1796 r. BBeaeHBI OyMaXHbie aCCHTHALIMK. 3TO OBLIH AEHBIH C
NMPUHYAMTENbHBIM KYPCOM, H O4M€Hb CKOPO OHH 00€CLIEHWIHCh.
KpecTbsiHe cTaiu 3apbiBaTh Meab. OOBIYHO B KNafax HaCUMTHIBA-
ercs ot 200 no 1500 nsarakoB. OrpoMHBIN Kiajl ATAKOB, COAEpXKa-
wmit oxoso 30 000 moHer, HalineH onu3 CMOJIeHCKA.
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BOEHHBIE PEJIMKBUH

B Mectax MHTEHCHBHBIX 60eB XX B. 3eMJif1 HALLUTIHTOBaHAa pas-
JHYHBIMH 00BEKTaMU, TIPEACTABNAILIUMH HHTEPEC 1A KOJLIEK-
1{HOHepoB. Bo-nepBrIX, 370 BOeHHAs TEXHHKA — TAHKH, caMoJie-
Thl, aBTOMALUMHBIL. B cBOE BpeMs OHHM yBA3IH B O0M0TaX, YTOHYIH
Ha nepenpasax, ObUIH OpOILUEHbI B HEMPOXOAHWMBIX JIECAX H T.I1,
['pynribl 3HTY3MACTOB HAXOAAT TaKHe OOBEKTHI, OTKAMNLIBAKOT W3
3eMJIH, BBITACKMBAIOT W3 BOJbI, PECTABPUDYIOT U YCTAHABIWBAKOT
B My3eAX O0€BOH C/IABHI.

Kpome Toro, B xofie MOMCKOB HAXOAAT OpyXue, Goenpunacsl,
IITabHBIE CeHdbl, KACKM, AeTANTH OOMYHIMDOBAHHUA, BOGHHbIE Ha-
rpaibl, 3pauyk, HIEHTH(OHKALUHOHHBIE XETOHEI, MEHaNbI H T.1.

[Tpu novcke B MecTax 00eB HeNb3d HEAOOLIEHHMBATH OMac-
HOCTb. He pekoMeHayeTcH noagHUMaThL U 00e3BpeXHBaTh HalIeH-
Hble O0enpunacel, CTY4aTh [0 HUM, NMEPENWIHBaTh, OpocaTh B KO-
ctep. Heobxonumo coobuiath 0 TaKMX HaxoakKax B Gnuxaiimee
oTae/ieHHe MIWIMLIMK M OXXHWIATh MPpHE3aa Canepos.

Pue. 10. Myzosuun u dpyeue npedmemst, haiidennsie Gauz Cesacmononn
Ha Mecmax cpaxcenuli 1854— 1856 2.
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[IBETHBIE METAJUIDI
[TPOMBIIIEHHOTO ITPOU3BOACTBA

C pacnanoM CCCP M 3amenneHreM TeMnoB paboTel Ha psje
LLAXT MPOMBIIUIEHHOCTb MCTTBITBIBAET OCTPBIA Ae(HLHMT B LIBETHBIX
MeTajUulax — MeH, MapraHie, TUTaHe, HUOOMH, BAHAAHU, XpOME,
CBMHLIE W Ap., Onaronaps 4eMy LIEHbI HA HHX PE3KO0 BO3POCIH H HX
CTAJTO BBITOJHO MCKATh HA CBAJIKAX C MOMOLIbI METAJUIOHCKATE-
neit. Tak, Ha TeppUTOPUAX GPOLLIEHHBIX BOEHHBIX YacTel HaXoosAT
MeaHble Kabeln, cBuHEL, cepebpo. Ha cBankax M cTapbiX HaChIM-
HBIX JOporax Ha Ypane cobupaior eppoxpoM U eppoMapraHell,
OTXONBI M3 HEPXKABEHKH M IATYHH.

[TPOYEE

Kpome Toro, MOXHO HalTH Hapy4Hble H KapMaHHBIE YacChI
(MHOI 1A 30/10TEIE), OYKH, TOPTCUTAPEL, 3AXKUTAIKH, 3AMKH, KITIO-
YK, HAMNepCTKM, KOpoDOoUKH I ITITIONE M HIOXaTenbHOro Tabaka,

Puc. 11. Tunuynsie RaaxcHbie HOX00KU
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epOYMHHBIE HOXH, rae4HbIe KITIOYH M OTBEPTKH, AETCKUE UIPYILI-
KW, ITYJIK, THIB3EI, NIeYaTH 1-ro otaena, CBUCTKH, KOJIOKOJIBMHUKH,
cBUHILIOBBRIE TUTOMOBI, MUHLUETHI, THPBKH, PHIOONIOBHEIE TPY3HIA U
KPIOUKHM, YTIOTH, KpaHbI ¥ PYYKH OT CAMOBApOB, JIOXKH, HOXH,
BWJIKH M T.I1.

Hapsny ¢ yka3aHHBIMH BbILIE TpEIMETAMH, BaM MPUACTCS
BHIKAMBIBATE (0COOEHHO B NMEpPBLIE IBE HEAETH MOUCKOB) MHOXE-
CTBO M HEXENaTeIbHBIX HaX0MOK, K KOTOPBIM OTHOCATCH MBO3/H,
rWIb3bl OT MENKOKANHOEepHOH BHHTOBKH, NIPOOMHKH, (bonbra ot
koH(}ET U cHrapert, NpoOKu o1 OYTLUIOK, A3bIYKH OT DAHOK H CaMH
BGaHKH U3-TOJ NMABA U BOABI, KYCKH MPOBONIOKH, CTapbie OaTapei-
KH U ellle MHOTO ApYToro noao0Horo MeTaLin4eckoro Mycopa.

CoBpeMeHHbIE META/LUTOMCKATENIH HMEIOT THCKPUMHHATOPHI,
MO3BOJIAOIIHE OTCEKATE TAKOW MYCOP H HEe TPATHTh BPEMS M YCH-
JIHS1 HA €10 BhIKalbiBaHHE, OHAKO, ae HaOpaBLIUCH OMNbITA, Ka-
KOE-TO KOJIMYECTBO MyCOpa BCE-TAKH NMPHIAETCH BhIKANbBIBATD.
B NpOTHBHOM CTy4ae Bbl MOXKETE YITYCTHTb LIeHHbIE HAXOIKH.



[IPUHIIAII JEUCTBUA
METAJUTIOMCKATEIEN

Jns yCTIeIHOTO NOMCKa METAUTHYECKHUX NPEIMETOB B 3€MJIE
HET HEODXOAMMOCTH NMOHUMATh HAYYHBIE TIPUHLIMITBI METAJLUIOMUC-
karens. OnHaKO Nosie3HO 3HATh B 00LLIMX YepTax, KaK MeTAJLUTOHC-
KaTesb pabotaer.

=

-

Puc. 12. Inexmpomaznumnoe nose ROUCKOB0H Kamywxu



MeTannouckartesb — 3TO IEKTPOHHBIHA TpHUOOP, KOTOPLIH
onpenesieT MpUCYTCTBHE METAIL1A U MH(OPMHPYET Hac 00 3TOM.
MeTaalH4YeCKHi MpeaMeT, CKaXeM MOHETa, HaxXodAUIMNICS B
3eMJie, caM Mo cebe HUYero He U3Ny4aeT U HE BLIAAET CBOETO
npucyTCTBHA. YTOOBI €ro 06HapyXKHTh, HEOOXOAUMO 00NYUHTD
ero palMoBOJHAMH H YJIOBUTb BTOPHYHBIA CUrHau. Bee MeTal-
nOMCcKaTe/Jd OCHOBAHbBI HA 3TOM TIpUHLIKMNE. Paznnune Mexay
jelieBbIMH U 1OPOrMMHU MOAEIAMH 3aKTI0YAETCH B METOAAX H3-
Ny4YeHHA ITUX PALHOBOJH, B METOAAX YIABAUBAHHUA BTOPUYHBIX
CHTHAJIOB, a TaKXe B crnocodax HHGoOpMHUpOBaHUSA BAC O HAJIK-
YHHU METAIIA.
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Puc. 13. BosnuxHosenue suxpeabix Moxoe Ha NOSEPXHOCMIU MEMALIUHECKUX
NpedMemos, OKa3asLUILXCA 8 INEKMPOMAZHUNHOM NOAE NOUCKOS0U KamyuiKu
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Korna Bbl BKIKOYASTE METAUTOMCKATENb, B MOMCKOBOM KaTyllKe
[pOTEKAET NEPEMEHHBII SNEKTPHYECKHI TOK, CO3AAOLLMA BOKPYT
KaTYLUKH 3/IEKTPOMArHHTHOE ToJie. DTO 110J1€ POXOAMT B OKPYXal0-
11y10 cpeny, 6y/b TO BO3AYX, TPYHT, BOJA, KAMEHb, IepeBO U T.1. Ecin
Ha IMYTH 3TOTO MOJI51 OKA3BIBAETCS META/UIMYECKHI IMPEIMET, TO Ha ero
NMOBEPXHOCTH BO3HUKAIOT TAK HA3bIBAEMBbIE BUXPEBbIE TOKH. STH
TOKM 00pa3yioT CBOE 3/1EKTPOMAarHMTHOE ToJle, KOTOpoe ocabisier
MoJsie nepeaarolLei KaTyluku. SNeKTpOHHAs cxeMa mprubopa ¢ romMo-
LLIBIO KATYLUKH YJIABMBAET 3T0 ocnabneHue nonsi, BbI3BaHHOE MPH-
CYTCTBHEM MO KATYILIKO MeTaU1a, U MHGOPMHPYET BAC 00 3TOM TEM
WIH HHBIM criocoboM. Bonee ciioxHble 3/IeKTPOHHBIE CXeMBI 00ecne-
YKBAIOT Iy4ILiee YIaBnMBaHHe Oonee Ci1adbiX BTOPHYHBIX CHTHAJIOB,
Bosnee TouHo uX obpabareiBaiot. [1o3TroMy Takue nNpuOOpsI TPYI0EM-
KM B M3rOTORJIEHMM M CTOAT Aopoxe. OMHaKo OHHU, KaK Mpasio, Cro-
COOHBI HAXOOUTh 00BEKTHI Ha OONbIIEH IITYOHHE.

BuxpeBbie TOKH 00pa3yioTcsi Ha MOBEPXHOCTH JIFODbIX INEKTPO-
NPOBOIHBIX MATEPHAJIOB — METAILNIOB, MUHEPATIOB M T.11. LiBeTHBIE
METALIBI 0oMee 3JIEKTPOINPOBOAHEI, Y¢M UEPHBIE META/UIbI U MUHE-
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Puc. 14. Bausnue Muxepaausayuu 2pynma Ha 2ay6uny o0Hapy¥cexus
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paiibl. [103TOMY BUXPEBbIE TOKM Ha HMX 3aTyXaioT HO/IbLLE. MeTtan-
TOMCKATEJb YYBCTBYET, B KAKOM Cly4ae BUXPEBbIE TOKH 3aTyXaloT
GHICTPEE, M HA 3TOM OCHOBAHWH MOXET «CKa3aTb» BaM, KaKOH U3
METAUIOB — YEPHBII WIIN LIBETHOH — HAXOMMTCS MO/ KaTyLIKOH.

K COXaNEHHIO, B HEKOTOPBIX MECTAX MPYHT COAEPXKMT OOJIbLLIOE
KOJIMYECTBO AEKTPONPOBOAHBIX MUHEPAJIOB (MArHETHUT, COJIM Ha-
TPHA M KU ), KOTOPbIE KPaitHE HEXENaTe/IbHbI, TOCKOILKY MAC-
KUPYIOT IPUCYTCTBUE META/IA, YMEHbLLASA TJ1 yOHHY ero obHapy-
weHust. MUHEpabl Xee3a M COJIM NMPeacTaBIsoT 0OIbLIYIO [TPO-
GieMy LTS IPOU3BOAMTEICH 1 110/Ib30BaTE/IeH METAUTONCKATENEH.
[TpuMeHsd pa3IuyHbIe (PUIIBTPbI, MOXHO B JHAYMUTEIBHOU MEpE
CHH3UTB BNUsiHKe rpyHTa. Hekoropblie npHOOpLI MMEIOT ABTOMA-
THYECKYIO OTCTPOIKY OT rpyHTa, B APYTUX 3TO AOCTUIACTCHA BPY'-
HYIO OIEPaTOPOM, YTO 60J1E€ TOUHO, EC/IM BBIMOIHEHO MPAaBUILHO.

B nuTeparype pa3MyaloT cJeayollie OCHOBHbBIE MOAXOMbI K
OCTPOEHHIO CXEMOTEXHMKH METAIOMCKATEIEH:

1. Metoa 6nenuit — BFO (Beat Frequency Oscillation).

2. Metoa uHaykunornHoro 6ananca — I1B/TR (Induction
Balance / Transmitter-Reciver).

3. MeTon MHIYKUMOHHOTO DanaHca ¢ HCTOIb30BaHHEM OYCHb
Hu3kux pabouux yacror — VLF/TR (Very Low Frequency/
Transmitter-Reciver).

4. Meton MHAYKIIMOHHOro 6asiaxca ¢ pa3HCCEHHBIMM KaTyll -
kaMu — RF (Radio Frequency).

5. UmnynscHwlit MeTon — PI (Pulse Induction).

6. Meton cpuisa pezonarca — OR (Off Resonance).

METOJI BUEHUU — BFO

U3mepsieMbIM napaMeTpoM siisiercs yactora LC-reneparopa,
BKJTIOUAIOILIEIO KATYIIKY IMOMCKOBOM roioBkKH. YacToTa CpaBHHBa-
€TCSl C 3TAIOHHOIA, M MoJIyueHHas pa3HOCTHad 4acToTa OMeHUH BbI-
BOAMTCS Ha 3BYKOBYIO MHAMKALMI0. CXeMOTEXHHKa TPUOOpoB 10C-
TaTOYHa NPOCTa, KaTyLLKa He TPEOYET NPeLIM3HOHHOTO HCITOJTHEHMA.
Pa6oyas yactora 40— 500 xI'u. YysctBurensHocts BFO-rpudopos
HeBbICOKadA MpH HH3KOM cTabUIBHOCTH paboThl M ciabo¥i BO3MOX-
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HOCTH OTCTPAaMBaThLCA OT BAAaXHOTO U MHHEPAJIH3UPOBAHHOTO
rpyHTa. Meron BFO npumeHsiics B MUHOMCKATENSAX H CEPHITHBIX
HHOCTpaHHBIX Npudopax B 60—70 rr. npownoro Bexa. B HacTos-
LLEE BPEMS STOT METO NONYASAPEH Y paauoniobHTeNEi M BcTpeya-
€TCA B HENOpOrHuX Npubopax poccuiickux npouseoaureneit. Ciona
XK€ MOXHO OTHECTH NPHOOPBI € MPAMBIM H3MEPEHHEM YaCTOTHI, XO-
POLLO peanu3yeMble Ha MHKPOTIPOLIECCOpAaX.

METOJl MIHIIYKLIMOHHOTO BAJIAHCA — IB/TR

[TouckoByto ronoBKy 06pa3yloT 1Be KATYIIKH, PacImoaoXeH-
HbIE B OIHOH IJIOCKOCTH Y cOaNaHCHPOBAHHEBIE TAK, YTO MIPH 110-
Jaqe CUrHana B NepeaalroLyo KaTyIKy Ha BBIXOJaX NPHEMHOI
NMPUCYTCTBYET MUHMMaNbHBINA CUrHan. [lepenaioiasn Karyuka
4aCTo BKiIo4aeTcs B KOHTYp LC-reHeparopa. MamepseMeiM napa-
METPOM ABJAETCA aMIUIMTYda CUTHAJA Ha NPUEMHOM KaTyllKe U
(ba3oBblit CABUT MEXAY NEPENaHHbIM U IPHHATHIM CHHYCOMJ A/ b-
HBIMH CHrHaNamH. Takue MeTa/UIOMCKAaTe W UMEIOT pabo4yio ya-
croty 80—100 kHz. OHu MoryT o6HapyXuBaTh HEGONbLLME
O0BEKTHI Ha CPaBHUTENIBHO G0/TBILOIH ryOuHE (30—35 CM), OOHA-
KO OHM DeCnoie3Hbl PH NOKCKE HA CUIBHO MHHEPANTH30BaHHBIX
IPYHTAX U MOPCKMX TUTsIKaX.

METOJl MHAYKLIMOHHOTO BAJIAHCA
C UCIIOJIb30BAHUEM OYEHb HU3KUX
PABOYMX YACTOT — VLF/TR

bbU10 06GHApYXEeHO, YTO NPU CHUXEHUHM paboyeil YacToTH!
HHXe 20 kHz MOXHO OTCTPOUTBCH OT BAHAHHS TPYHTa, ryOHHa
IeHCTBUA NMpUOOpa IPH 3TOM HECKOJIBKO CHHUKAETCH, 3aTO pe3KOo
BO3pacTaeT CTabOWIbHOCTL paboThi M MCYE3AIOT TOXKHBIE CUIHAITHI.
Takue npu6opwbt nonyynnu Hazsauue VLF/TR, uto pacwumdpo-
BBIBAETCs KaK META/LIOMCKATE/b THIA NEPEAATYHK-TIPHEMHHK,
paboraolmii Ha O4eHb HU3KHKX YACTOTAX.
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VLF — MeToa rno3BoJifeT MoCTPOUTL BbICOKOYYBCTBUTENBHEIE
puBOPbI € XOPOUIHM pas3iMYeHHEM META/LIOB 33 CYET aHaIu3a
(pa30BbIX XaPAKTEPHCTHK. CxeMOTeXHHKA NPpUOOPOB AOCTATOUYHO
cIOXHA, KATYIUKH TPeOYIOT NnpeM3noHHoi banancHposku. Ha
OCHOBE 3TOro METoHAa CeHYac CTPOUTCA BONBILMHCTBO CEPUITHBIX
ripn6OPOB, B TOM YHCJIE H KOMIBIOTEPH3UPOBAHHBIX. JIMCKPHUMHU-
HauUMs OOBEKTOB M OTCTPOMKa OT rPYHTA B TAKMX Npubopax ocy-
LIECTRIAETCHA CPABHUTENBHO NMPOCTO ¢ MOMOLILIO (hazocaABHIalo-
HIMX Lenei.

[Mpuxuun TR (vau ero pasHosuaHocts VLF/TR) npenycmar-
pHMBAET aHANMN3 (Pa30BbIX XapaKTEPUCTHK CUTHAJA, NO3TOMY 3TH
npuOOPHI JIETKO PasnHYaloT YEPHBIE M LIBETHBIE METALILI, OTCTpA-
MBAKOTCS OT MycOpa U rpyHTa. OHH UMEIT BbICOKYIO YYBCTBUTEb-
HOCTb ¥ pa3pelilaloilyio cnocodHOCTh, KOTOpad 3aBUCHUT OT IMa-
MeTpa NMOMCKOBOH KATYILKH — YyeM oHa Donblue, TeM riyoxe ob-
HapyeHHe, HO TEM TPYIHEE UCKATh MeJIKHe NpeaMeTH.

Henocratok TakMX npubOOpOB 3aKi104ajICA B TOM, YTO OT-
CTPOIKY OT I'PYHTA HEJIL351 OBUIO BHITTONHATE OMHOBPEMEHHO C AMC-
KPUMHHALIMENH M ONEPaTOP C MOMOLLBIO MEPEKIIOYATENS JO/KEH
BbIOMpaTh 1160 TOT, NTHOO ApYTOi peXHUM. Takue npubopkl BLIMTYC-
kanuck B CLLIA v AHrnvu B teyenue 10 ner srutors oo 1980 r.,
Korga oHH ObLIM 3aMeHEHbI Ha TaK Ha3biBaeMble IHHAMHYECKHE
METAJIOMCKATEJH.

B xonue 70-x rr. XX B. amepukaneu Jx.I1eitH paspaboran
CXeMY, MO3BONSAIOLLYIO NPOBOAWUTE OAHOBPEMEHHO U JUCKPHMHHA-
LIMIO H OTCTPOHKY OT IPYHTA.

[TepBbie pubopsl TAKOrO THITA HEOOXOAMMO OBLTO OYeHB OBICT-
PO NepeMELLIATS IVTA JOCTHOKEHWA MPHUEMIIEMOI rTyOMHBI MX e HCTBHS,
410 OBLNO 181 OTIepaTopa BechMa yroMuTensHOo. banee moamHue Mone-
JIM (32 CYeT YCJIOXKHEHHSA CXeMbl) MO3BOMIANIH paboTaTh yXKe C MEHb-
LLIMMH CKOPOCTAMM NMEPEMELLIEHHA KaTYLUKH 6e3 MOTepH MTyOUHBI.

B Hauane 80-X rT. METALUTOMCKATENTH CTANMH TSOKENBIMU U C10XK-
HBIMH B HacTpoiike. [To cymecTBy, onuH NpuOOp BKIOYAN B cebs
YETHIPE METANJIOUCKATENSA pPa3JIMYHBIX TUNTOB. AMEpPHKaHCKan
¢upma Fisher Researh Laboratory cBoeBpeMeHHO OTpearmpoBaa
Ha Npocebel HCKaTENEH COKPOBMILL clie1aTh DONIee NPOCToil, HO HE
MEHEe YYBCTBUTE/ILHBIA IMpHOOP H Ha OCHOBE MOC/IEAHHX JOCTHXKe-
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HHH MUKPO2JEKTPOHUKHM pa3paboTana MeTaionckarenb 1260-x
C aBTOIMOACTPOIKOH nopora, paboTalolmnii Ha OYeHb HH3KOMH Ya-
crore. OH MMe JIMLLB HECKOIBKO OPraHOB YIPaB/IEHHS W HE Tpe-
OoBan HUKAKOH pyYHOI HACTPOIKHM. DTO JerKHil, y1oOHbIN B pa-
00Te ¥ YYBCTBUTE/IbHbIIA K MENTKMM 00bEKTaM NMpubop, YCNeLwHo
JEHACTBYIOLLIMI Ha IUIOXHX MUHEPATH30BAHHBIX rpyHTaxX. Ero Mo-
audukauus 1266-x pinyckanacs o 2003 r.

OTOT METAJUTOMCKATENb CTal HA3LIBATHCA «IUHAMMYECKUM>,
XOTH, 11O CYILECTBY, OH OTHOCUTCA K TMITy VLF/TR. INpenbioyiiime
cTaTHyeckKue Metatorckarenu Tuna VLF/TR npaktuyecku ne-
pecTaiy MpOU3BOAUTLCS, H BCE BeayLUHe (pUpMbI OLICTPO nepe-
KIIOYWIHCh HAa MPOU3BOACTBO NMPHOOPOB, MCMOJIB3YIOUIHX YKA-
3aHHBIA AMHAMHYECKHIl NPpUHUMI. MHOrOYHCAEHHbIE MENKHE
KOMITAHHUH, HE YCMEBLUKME 3TO CAENaThb, ObUTH BLIHYKIEHBI MIPEKpa-
THTb CBOE CyliecTBoBaHKe. C Tex rmop B MUpe OCTAIOCH THLIbL OKO-
JIO AecATKa GUPM, NPOU3BOASILIMX METAUTOMCKATEH,

METOZI MTHOYKLIIMOHHOTO BAJIAHCA
C PASBHECEHHBIMU KATYIIKAMU — RF

3T0 BLICOKOYACTOTHLIIM BapuaHT TR, e nepenatoias v mpu-
€MHasi KaTyIuKH 06pa3yioT He IUTOCKH TpaHchopMaTop, 4 pasHe-
CCHBI B IPOCTPAHCTBE M PACTIONOXEHBI NEePIeHAWKYIAPHO APYT K
Apyry. [IpyeMHas KaTyliKa npHHUMAET OTPAKEHHLII OT METALTH-
YECKOH IMOBEPXHOCTH CUTHAN, M3NTy4aeMbli Nepeaaloiuei Karyil-
KO#. OTOT METOI MCTIONB3YETCH B IMYOMHHBIX IPUOOPAX U XapaK-
TEPHU3YeTCA HEUYBCTBUTENBHOCTEIO K MEJIKMM 00BEKTaM H HEBO3-
MOXHOCTBIO padjinyarh YEPHBIE U LIBETHbIE METAJUIbI.

VMITYJIbCHBIM METOJ, — IP

Bnepsbie paspabotanneie B CLLIA 1714 apxeosioros, 3TH npu-
DOpbI NoNy4UHIM HAMDOITBLLIEE PACITPOCTPAHEHME CPEAM AI00HTENET
AHrnum B KoHUe 60-x rr. Kak u B npubopax, OCHOBaHHBIX HA
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NpUHLIMIE HHAYKIIMOHHOTO baatca, UMITYIbCHbIE npHOopeI CO-
37a10T 3/IEKTPOMarHUTHOE NOJie, BO3AEHCTBYIOIIEee Ha 00bEKT, O
HAKO 3TO NoJE NeHCTBYET HE BCE BpEMS, a MEPHOIUYECKH — TO
BK/TIOUAETCH, TO BHIKIIOYAETCS (IMYIBCHPYET) MHOTOKPATHO B TE-
yeHHE ONHON CEKYHIBI.

[Tpu BKIIOYEHHHM MOJIA HA NOBEPXHOCTH 00BEKTA HABOAATCS
puxpeBbie TOKH. [1p# BLIK/IIOUEHHH TT0JIs1 BHXPEBBIC TOKH [10CTE-
feHHO 3aTYXal0T, XOTA W B TCYEHHE OYEHb KOPOTKOI0 MPOMEXYT-
Ka BpeMeHW. B 3TOT MOMEHT KaTyLlIKa AeHCTBYET KaK NMpHEeMHast
aHTeHHA, YIaBIWBaoIIlas 3TOT 3aTyXaloliui curHan. Ilpyu sTom
nioporosslii GoH NpHbopa yCHINBAETCA, CBHAETENbCTBY O HAIM-
yuM MeTaa B rouse. [T0cKonbKY BUXpeBbie TOKH MPYHTAa 3aTyXa-
10T ropasfio 6bICTpee ¥ He YaBIHBalOTCA NPHOOPOM, MMITYJIECHbIE
MeTauiouckarenH 3ddexTHo paboTaloT Ha IUIOXMX MHHEPaTH30-
BaHHBIX MOYBax ¥ 0COOEHHO Ha BAAXHBIX CONEHBIX FPYHTaX MOP-
CKHX nobepexHi.

HepocTaTKoM HMITYJIBCHBIX METAUTOMCKATEIIEH ABIAETCA Bbl-
COKAast YYBCTBMTEJIBHOCTD K YEPHBIM META/UIaM M TPYAHOCTH C IHC-
kpuMHHaumei. OnHaKo B psae ciyyacs (HanpHMep, NpH MOMCKe
MeTasUTa Ha IHe MOPsI) OHM TIPEBOCXOAAT BCE AIPYTHE THUITHI METAJT-
JIOUCKATENCH.

METOI] CPbIBA PE3OHAHCA — OR

AHanu3upyeMBIM NTapaMeTpoM SIBIAETCA aMIUIMTYAa CHIHaja
Ha KaTyIKe KoJjebaTeIbHOro KOHTYpa, HaCTPOEHHOTO BIM3KO K
PE30HAHCY C NOaBaEMBIM Ha HEro CHTHAIOM OT reHepaTopa. ITo-
ARIEHHE META/LIA B ITOJIE€ KATYIUKH Bhi3LIBACT WIH JOCTHXEHHC PC-
30HAHCa WM VX0l OT HEro, B 3aBUCHMOCTH OT BHa MeTallia, YTO
NPUBOIMT K YBETMYEHHIO WIH YMEHBIIEHUIO aMILTHTYIBI Ko/neba-
HMIi Ha KaTylike. DToT MeTol, Tak Xe Kak H BFO, paspabatbiBai-
CA paAHOMIOOHUTEIAMM.

3. C-667.



THIIbI METAJUTIOUCKATEJIEH

B 3aBHCHMOCTH OT YpoBH# CEPBHCA, LIEHBI H HA3HAYEHMHS Me-
TA/UIOHCKATENTH MOXHO Pa3euTh Ha MPHOOPLI s HaYHHAaIOLHX,
NPUOOPEI CPEAHETO KIacca, NpubopsI ¢ MHKPOIIPOLIECCOPOM, Iy~
OuHHBIE NPHGOPEI, MOABOAHBIE MPHOOPKI H CIIELMATH3HPOBAHHBIE
MPHOOPHI 1151 MOKCKa CAMOPOIHOIO 30/10TA.

[Mpubopni 515 HATMHANOMKMX NPeTHA3HAYCHEI B OCHOBHOM 15
PECLICHHA HEC/TOXHBIX MOMCKOBLIX 3a[a4. DTO, KaK NpaBWIO, -
Hamu4eckue BapuanTsl VLE T.e. npu6opsl, Tpe6yioume HEmnpe-
PBLIBHOT'O IBHXXEHUS MOMCKOBOM KaTymku, CUrHa/ BO3HHKaeT
TOJIBKO NPH NEPEMELICHHM KaTyLUKK Hal 06beKToM. Eciu katyui-
KY OCTAaHOBHTb Ha/l METAIOM, TO CUTHAI UCYE3HET.

Puc. 15, Ilanens ynpasnenun memasiouckamens Silver uMAX gupme Tesoro

34



JIMHAMUYeCKHHA NPUHLMI UMEET CBOH MPEHMYILIECTBA!

— aBTOMATHYECKYIO OTCTPOMKY OT «CPEAHCr0» rpyHTA,

— KpaiiHe MPOCTYI0 HACTPOHKY, OCYLIECTRASAEMYIO MO (op-
MyJie «BKJIIOUHI H NIOLIEST», IPUBOIALLYIO K YACIICBICHHIO 1 BbI-
COKO HAIeXXHOCTH npubopa.

K 4MCITy HEAOCTATKOB MOXHO OTHECTH:

— YMEHBLUEHHE YYBCTBUTE/IBHOCTH MO CPABHEHHIO CO CTATH-
yecKMMH IIPHOOPaMH;

— HETOYHYIO JTJOKAMH3aLHIO 00BEKTA,

— Hey#00CcTBO NpH paboTe B NOMELUEHHAX HIIH CHIBHO 3aMy-
COpEHHBLIX MECTaXx.

[MpuGopsi CpeaHero Kaacca MMEIOT H CTaTHYECKHIA M IMHAMU--
yecKHil peXHUMBI, XoTs npubopbl 70—80-X rT. Yaile OBUTH YHCTO
CTATHYECKHMH.

Nns 3THX MpUOOPOB XapaKTePHBI BLICOKAst YYBCTBUTE b~
HOCTb M XOPOILIasi pa3penialomas crnoco6HocTb. OHH MOTYT KOM-
UIEKTOBATBCH HECKOJBKHMH CMEHHBIMHM MOMCKOBBIMH KaTylll-
KaMH Pa3jIMYHOro aMameTpa (MHoraa oBaibHBIMH). KoH4ecTBo
OPraHoB YTIpaBJeHHs JOXOOUT 10 8, mpouenypa uX HaCTPOHKH
TpebyeT onpeleNeHHOro HaBbIKa ¥ [JUTUTCH HECKONBKO MHHYT.

Puc, 16. Manens ynpasnenus memasnouckamens Tejon upme: Tesoro
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Tak, Hanpumep, pyyHas OTCTPOIiKa OT rpyHTa 3aK/1I049aETCH B
TOM, YTOOBI BPAIUEHMEM COOTBETCTBYIOLLETO PErYIATOPa NOGHTH-
€51 OIMHAKOBOI0 Ha4YaJIbHOTO CHTHAJIA ITPH MOAHATOM M OMYILEH-
HOH K 3eMJie KaTyike. JIHCKpUMHHALIMA B TaKMX Npubopax
OOBIYHO MHOTOCTYNEHYATAsA ¢ BO3MOXHOCTBIO MOMCKA BCEX Me-
TaioB (All Metal). ¥YnpasiaeHue nononHgeTcss KHONKOH BbICT-
POM NOACTPOMKH B PYKOSITKE MJIH Ha Kopriyce. B atux npuGopax
CLIC HE UCTIOJIL3YIOTCSA MHKPONPOLIECCOPH — OTCHOIA H O0HIME
OpraHoB yTipaBJIeHHs.

KomnbloTepusupoBantbie npHGOpbI MO3BONSAIOT ¢ GOIBLIOIN
10Jiei BEPOATHOCTH CYAUTDb O XapaKTepe HAXOAKH. DTO BO3MOXK-
HO NpH NOMOIUH HCMONB3YEMOTO B CXeMe Mpubopa MUKpOIpO-
eccopa.

OTIMYUTENLHBIMK OCOBEHHOCTAMH KOMMbIOTEPH3NPOBAH -
HbIX NPHOOPOB ABIAETCH HATHYME XHAKOKPUCTATMYECKOrO K-
paHa (WIH CTPEIOYHOTO MHAMKATOPA) H MUHHMAJIBHOTO KOJIMYe-
CTBa CEHCOPHBIX KJIaBMLU JUis BBoJa nporpamm. [oa mporpam-
MOH MOHUMAETCsA COBOKYMHOCTb COCTOSAHHIA BUPTYANbHBIX (He
BBIBEIEHHBIX Ha MEPEAHION NaHeb) OpraHoB yrpasneHus. Ha-
CTPO#Ka JAHHBIX OPraHOB YIPaB/IEeHUS OCYLIECTBASETCS C [TIOMO-

Puc. 17. Komnviomepu3suposannwii nputop Spectrum XLT pupmes White's



{110 9KPaHa M HECKONbKHX KHOMOK. B namaTH npubopa yauie
BCETrO 3AJI0XEHO HECKO/ILKO MPOrpaMM VIS NMOKCKa B Pa3THYHBIX
yCIOBMAX: Ha TUISIKE, B MapKe, B 31aHHAX U T.1L [Mpu noucke no-
n106HBLIM TPHOOPOM UTA KAXKA0H HAXOAKH U3MEPAIOT AaMILTHTYA-
HO-(a30BbIE XapaKTEPUCTHKH, YTO NMO3BOJNAET OCYLIECTBHTD
gnaccudukanmio Haxoaku. Yacto mpubopsl caMH NMPOBOAAT
xnaccH®HKALIMIO, BbIIaBasi HA SKPaH WY HA CTPEIOYHBIH HHAN-
xarop pe3yiabsTar. KonuyecTBo rpagauMi H3MEpeHHOrO napa-
meTpa BapeupyeT oT 8 1o 190, 4To mo3sosseT noaodpaTh U BBEC-
T B NaMATh NprUbOpa cOOCTBEHHYIO MMporpaMMy, 1O0CTaATOYHO
TOYHO OTBEYAIOLIYIO BallIUM NMOTPEOHOCTAM NPH MOHCKE B KOH-
KpeTHBIX ycoBusiX. TakuM 00pa3oM, No BalIeMy XKeJaHHIO MOX-
HO YCTAHOBMTb JII0OYI0 CXeMY NHCKPHMHHALIMH HEXENATEIbHbIX
HaxoJokK.

I myOunnbie npubopb U1 MOMCKa 60NBIIKX NMPEAMETOB (00b-
[LIHM CUHMTAETCS MpeaMeET C FUIOLLAABIo oBepxHocTH 6osiee 400 KB.
CM) BBIITYCKAKOTCS MOYTH BCEMM OCHOBHBIMHM aMEPUKAHCKHUMU
dbupMaMu M pAooM HemeLiKux pupM. TTpuMeHAI0TCA IBa TUNA ITTY-
6uHHbIX Mpubopo — RFu IP.

YeenuuyeHue rnyduHbl npubopos RF ocylliecTiAeTcs 3a CYeT
pa3HeceHUs MepeNaloLIei ¥ IPHEMHO#M KaTyuek (IJI0CKHX) B IIpo-
crpaHcTee. O6e KaTyHIKM XXeCTKO 3aKpervieHsl Ha LUTaHrolo. [1pu
3TOM OJlHA KaTylUuKa B pabo-
YyeM NoJIoXeHUH nmpudopa
pacrojaraercs rnapawuieib-
HO MOBEPXHOCTH 3eMJIH,
apyrasi — neprneHIuKyasap-
Ho. Pa3mepbl KaTyliek npu-
MepHO 25%40 cM. OaHa U3
KaTylleK M3ydaeT 3JIeKT-
POMarHMTHbIe KOJeOaHUA C
Yacroroii 12—82 kI'u, apy-
ras IpUHUMAET OTPaXKeH-
HBIH curian. UMnynbcHbIe
mybunHele npudopst (IP)

Puc. 18. Maybunnwii Memaniouckamens
HMEIOT NOMCKOBYIO KaTyLl- Geminy-3 gpupmut Fisher
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Puc. 19. [lanens ynpaeaenus nodeodnozo memanisouckamens Tiger Shark
gupmwm Tesoro

KY OOBIYHO B BH/IE KBAJIpaTHO#M paMK# pa3MepoM 1x1 MeTp wiu

1,5x1,5 mMetpa. I'lmy61HHbIE MPUGOPHI MOTYT OGHAPYXXMBATH NPE-
METHI pasMepoM nHiub 6onee 10 oM.

[Toasonnbie nNpHOOPHI — 3TO Te, KOTOPBIE BLLIEPXKHBAIOT T10-
rpy>keHue Ha bonbiume rmyouHb! (1o 80 M), a TakCKe CrIOCOOHBI MC-
KJTIOYaTh BIIHAHHE COJICHOI MU NPeCcHOi BOALI KaK Cpeabl IOUc-
Ka. Cnenyer OTMETHTD, YTO MPAKTHYECKH BCE BLILLIEOMTHCAHHBIE
NPHOOPBI MMEIOT FEPMETUYHBIE TOMCKOBBIE KATYLUKH, YTO MO3BO-
JIAET NOTrPyXaTh HX B BOAY Ha ITyOMHY JUTHHEI LUITAHTHU H BECTH IO~
HCK Ha MEJIKOBOOBAX, HO 3TO HE NMO3BONAET KI1aCCH(MHULMPOBATE
NpuOOP Kak NoABOIHbIA.

B GonbilMHCTBE NOABOIHBIX TPHOOPOB HCIIOABL30BAH MMITY/IBC-
HbIA HHAYKUWOHHBIA MPHHIMI, YTO CYILECTBEHHO YMEHbIIAET
BIIMAAHHE Ha ITOMCK BOJbI, BNAXXKHbBIX M MOKPBIX TPYHTOB KaK 3JIEKT-
ponpoBoasieH cpeasl. [Ipubopr 3TOrO Kiacca aBTOMaTHYECKH
HAaCcTPauBalOTCA Ha H3MEHEHHE OKPYXAIOIUX YCIOBHI (MUHEpa-
JIM3alikA MOYBkI, COJEHOCTh BOAB! M T.A.). OQHAaKO OHM He BCerna
TOYHO Pa3in4aloT MeTAUTLI. be3ycioBHO, Bee MOABOIHBIE MPHOOPHI
BO3MOXHO HCIOJ/IL30BATh H 15 TOMCKA Ha BO3MYXE.

Cneunna msnposannbie npuGopsI /18 MOKCKA CAMOPOIHOTO 30-
JIoTa — 3TO0 3aJa4a, JOCTOHHasA COBCTBEHHOIO TEXHHYECKOro pe-
LeHHsA. [le10 B TOM, YTO NpH 06HAPYXEHHH 30J10Ta YHUBEPCAb-
HeIMH VLF/TR nipuGopamu Meikie yacTULIBI 3TON0O MeTa/Uia MO-
ryT OBITH MPHUHSATBI TPUOOPOM 33 KPYITMHKH YEPHBIX METAUIOB H He
obHapyXHBaThCH.
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Puc. 20. Memansouckameas GPX-4000 gpupme: Minelab,
OCHOBHOE HAZHAYENHUE KOMOPO20 — NOUCK CAMOPOdH020 3040ma

Kpome 3T0r0, BHIXOABI 30/10Ta YACTO CONMPOBOXIAIOTCA «UeEP-
HBIM [TECKOM», COAEPXKALHM MarHeTHT, a TAKXKE CWIbHOI M1He-
panu3aumeii rpyHTa. s npeononeHHs ITHX ABIEHHN YBeTHIHBa-
etca paboyas yactora ¢ 2— 10 k' (Y yHHBepCATLHEIX IPHOOPOB)
1o 18—70 xI'u (y cneuuat3ipoBaHHbIX TPHOGOPOB IJIA ITOMCKA
30J10Ta) ¥ NPHMEHEHHEM UTHNTHYECKHX MONCKOBBIX KaTYIEK.

[JIVBUHA OBHAPY)XEHHA

«Kak rimy6oKo oH 6eper? » — 3TOT BOIPOC Yallle BCEro 3a1aoT
T€, KTO BUIMT META/UIOMCKATEND BiepBbie. KOHKPETHEIN OTBET
HeJIb351 JaTh, MOCKOIbKY MHOTO Pas/iHiHBIX PaKTOPOB BIMSIOT Ha
ryOMHY o6HapyxeHus MeTawia. MMeHHO Mo3ToMy HH B OXHOH
PeK/IaMe MeTAIOMCKATe el BB HE HaliieTe YIOMUHAHKE O [TyOM-
He peicTeuUa npudopa.

U3 dhakTopoB, onpeaensionmx rayouHy oGHapyXeHHs 00beK-
Ta, TUIIE 3MEKTPOMArHUTHOE MOoJe H 3JIEKTPOHHAA CXEMa, HHTEP-
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NMPETHPYIOLIAA U3MCHEHME IO, ABAAIOTCA (PYHKIMAMU CAMOTO
npubopa. OcranbHble haKTOPEI 3aBUCAT OT CAMOT0 OGBEKTA H OT
OKPYXaIOIIEH Cpejibl.

[Tpexane Bcero, yem Gonbllie 06BEKT, TEM rnyoxe OH MOXeT
ObITE OGHAPYXEH (HO 10 ONpeaeAe HHbIX npenenos). Hanpumep,
cepeOpsAHbIH MOJATHHHWK 60NBIIMHCTBO COBpEMEHHBIX NPHOOPOB
MOTYT OOHapyXMTb Ha rybuHe 20— 30 cM, Torma Kak OaHKy u3-
[OJ MHUBa MOXHO HalTH Ha rnyouHe 40—60 oM. OnHako ecin
TPYHT CH/IbHO MUHEPAITH30BaH, TO INTyOMHA OGHADYXEHUA MOXET
3HaYMTENBHO CHHXAThCA, 0COOEHHO 1 06BEKTOB HeGOIBIIOrO
pasMepa. CKasbIBaeTCs M BIAKHOCTb IPYHTA. OBLIYHO OHA YBEJIH -
UHBAET rMyOMHY OOHapyXeHMs, HO He BO Beex cayyasax. Muorna
CYXOHM IPYHT JAET NydlHe pe3y/IbTaTh.

HrpaeTt posib ¥ NpOAOIXUTENBHOCTS HAXOXKIEHHS 06 BEKTOR
B rPYHTE. Tak, MenHble 1 GPOH30BBIE MOHETHI, NpONieXaBlIHe B
JEMJIC CTOJIETHA M MOKPBIBLIHECA KOPKOI OKMCTOB, MOXHO 00Ha-
PYXHMTb Ha OONBLIEH rIyOMHE MO CPaBHEHHUIO C COBpPEMEHHBIMH
MOHeTaMM. [{e10 B TOM, YTO OKHC/TBI MEAH MPOBOMISAT IEKTpHYeC-
KHH TOK M, paCrpoCcTpaHAaCk BOKPYT MOHETbI, KaK OBl yBEeTMYM -
BaloT e¢ pasmep. Ilpu Kopposuu cepebpa yacro obpasyores
CYyNb(HAbI, KOTOPBIE CHHXAKOT ryOHHY OOHApYXeHHs TaKuX
cepedOpAHBIX MOHET.

Popma 06beKTa TaKKe BIMAET HA rnyOuHy obHapyxeHus.
OGBEKTEI C OTBEPCTUAMM, HANPHMED KOJIBLIO, BbI MOXETE HANTH Ha
Gonbueit rnyOuHe, 4eM MOHETY TAKOIO Xe pasMmepa. TpyoIHBIMH
(B CMBIC/IE OOHAPYXeHH) ABISIOTCS 04€Hb TOHKHE 30/I0ThIE 1 ce-
peOpsiHble ueno4Yku. Bonbioe 3HaYeHHE MMeeT OPHUEHTALMUA
00BEKTa B rpyHTe. MOHeTY, cTosLIyIO Ha pebpe, MHOTAA He yaaer-
Csl OOHapYXHUTb M Ha raybuHe 10 cM. K cY4acTbio Wis Hac 60kb-
ITHHCTBO MOHET JIEXAT IL1alIMSH.

CrienyouiumM BaxXHbIM GaKTOPOM SBISETCA COCTAR MeTasia,
U3 KOTOpOro caenax o0bekT. HekoTophle MeTanisl HMEIOT H0CTa-
TOHO BRICOKYIO 3NICKTPOMPOBOAHOCTh, OMHAKO HEPEOKO B CIUIA-
BaX OHH TEPAIOT 3TO CBOHCTBO, M HAMTH UX CTAHOBUTCS TPYOHEE.
IIprMepoM MOXeT CITYXHTh CIinaB 30/10Ta U cepebpa. Oba metan-
J1a XOpOWUIKE NPOBOAHMKH, HO CILIaB aNeKTpyM (50% Au-50% Ag)
YK€ Inoxoi NpoBONHUK TOKA.
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Ha rnmybuHy 0OHapyXeHUs BIUAET U YPOBEHb IMCKPHMHHA-
LIHH, KOTOPbIi MCNoNb3YIoT. [1pH HeOOABLIMX YPOBHAX Pa3HHLIA HE
TaK 3aMETHAa, OTHAKO NPH YBETWYEHUH JUCKPHUMHHALIHH NMPOHKC-
XOIMT 3HAUMTEIbHAs NMoTeps rTyOHHBI, 0COOEHHO 11 00BEKTOB
HeOOMBbLIMX PA3MEPOB M HCMOIB30BAHMSA CTATHYECKUX MPUOOPOB.
VY IHHAMHYECKHX METAJUTOMCKATE IS BIUAHHE TMCKPUMHUHALIUH
Ha ryOHHY 00HapyXeHMs CKA3bIBAETCA B MEHBILUIEH CTETNICHM.

VpoBeHb YYBCTBUTENIBHOCTH, €ECTECTBEHHO, TAKXKE BIMACT HA
rnyouHy. Kak npaBuiio, Bce XOTAT YCTAHOBUTE PYYKY YYBCTBH-
TeJIbHOCTH Ha MAaKCHMYM, OIHAKO ITpYU CWIBHOH MHHepaTH3allHK
rPYHTa 3TO MPHBOAMT K MOABIECHHIO JIOXHBIX CHTHAIOB H HECTa-
6unbHOIt pabore mpubopa. [1o3TOMY NMPH BEICOKOH YyBCTBUTE/Ib-
HOCTH rTyOMHa o6HapYXeHNsA MOXET B AefCTBUTENILHOCTH OBITh
3aMeTHO HUXE, YEM ITPH MeHbILIeH YyBCcTBUTENIbHOCTH. [loMuMO
[UIOXOTO IPYHTa, HEODXOAMMO HEPENKO CHHXATh YYBCTBUTE/b-
HOCTb M [IPH Pa3/IHYHBIX AMEKTPUIECKHUX ToMeXax (JIMHHHU 3JIeKT-
poriepeiay, MOLIHEIE TeHEPaTOPbl, PAIHOIOKATOPBI U T.11.). B 311X
CIy4asiX YaCTO CHIXKEHHUE YYBCTBHUTEIBHOCTH MOMOXET YBETHYHTD
rmyouHy 0OHapyXeHHs O0BEKTOB.

CoBpeMeHHbIE METAJTIOMCKATENN ONPEAEAIOT OOBEKT HE 10
ero o6beMy (Macce), a 1o IIoLIaAH MOBEPXHOCTH, 0OpaIlEHHOH K
MOMCKOBOM KaTylke. ECnu y Bac yXe eCTh METAJUIOMCKATE/Ib, Bbl
MOXeTe yOeAUTLCS B 3TOM CaMH, NMepeMelias OKOJIO KaTyLKH
KPYITHYIO MOHETY IUTOCKOCTBIO K KaTyILIKE, a 3aTeM peOpOM K Ka-
Tyiuike. Bo BropoM ciyyae riy6uHa oOHapyXeHHs MOYTH B /1Ba
pa3a MEHbILIE.

Taxkum o6pa3zom, 0606111as BbILIECKAa3aHHOE W YUUTBIBas ApY-
rie o6CcToATENBCTBA, Ha IMYOHHY 00HApYXEeHHA 00BEKTOB BAHAIOT

cneayromme pakTops:

1. CreneHb U THN MHHEPATH3ALIMH IPYHTA.
2. BnaxHoCTh rpyHTa.

3. Pasmep obbekTa.

4. Popma 0bbeKTA.

5. CocraB MeTania oObexTa.

6. OpueHTaumsa oOBeKTA.

7. TN ¥ cTeneHb KOPpo3uH 0OBEKTA.
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8. Hanuuue 3/1eKTPHUYECKHX TTOMEX.

9. THN MeTannOHCKATENA.

10. Paboyas yacroTa META/UTIOMCKATENS.

11. PazMep ¥ TN TOMCKOBOM KATYILIKH.

12. ¥poBeHb AMCKPUMHHALIMH.

13. ¥poBeHb YYBCTBUTEIBHOCTH.

14. KauecTBO HACTPOMKH METALIOUCKATENS.
15. Cocrosuue Garapeit.

16. OneIT ONEeparopa.

17. CKOpOCTE NepeMELLIEHHA KATYIIKH.

CneunanbHble ITyOMHHBIC METAIOHCKATEM MOTYT 06Hapy-
XKHBATb KPYMHbIE 00BEKTH Ha IMYOHHE B HECKOJIBKO METPOB, HO
3aT0 MeJIKHe 00bEeKThl pa3sMEPOM C MOHETY OHH He YYBCTBYIOT.,

Huxe npuseneHsb ipuMepHbie ITyOHHBI, Ha KOTOPBIX B HOP-
MIBHOM IrPYHTE MOXHO 00HApYXHTb pa3iHYHble OOBEKTHI C 10~
MOILLIBIO COBPEMEHHBIX METAUIOMCKATEIEH.

ABTOMOOMIB, TAHK 4—6 M
Kenesnas 6ouka 200 n 2—4 M
Kaunucrtpa 20 n 1,5—2m™m
Conparckas kacka 0,7—1,3m
BuHTOBOYHASA THIB3a 0,2—0,4 m
MenHas MoHeTa 0,15—0,3 M
Tpy6a nuamerpom 50 MM 1—1,5M
BbIbBOP METAJUIOMCKATEJIA

Bce ocHOBHBIE QUPMBI, TPOH3BOASILIIME METATOMCKATEH
(a MX celiyac HacUMTHIBaeTcA He Doslee necATKa), MpeLIaraioT
HIMPOKHH BEIDOP NpHOOPOB ¢ 60MBEIIMM pa3bpocoM LIEH M BO3MOX-
HocTel. HeKoTophie M3 HUX IPUTOAHBI TOJIBKO U1 TOMCKA MOHET,
npyrye 6omnee YHUBEPCATbHbI M CTOCOGHBI BHITIONHATE Pa3/IHYHBIE
MOHCKOBBIE 3a0a4H. CyLUeCTBYIOT CrieLIMaTu3HPOBaHHbIE TTPHGO-
Pbl — NOABOHAIE, NTYOMHHBIE, AJIs TOMCKOB CAMOPOIHOTO 30J10-
TAUT.A.
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BuiOOp 3aBHCHT OT TOr0, CKOJILKO IEHET Bbl PELLIANY NMOTpa-
uTh Ha Npubop. [Tpoananu3upyiite Bce KMEIOLIMECA B IPOAAKE
npuGOPHI B BLIGPAHHBIX Mpeaeax LUeH. CpaBHHTE UX H OLIEHUTE
HX BO3MOXHOCTb, KA4€CTBO, CTIOCODHOCTD BLIMOJIHATD TY pabo-
1y, KOTOpas BaM Heobxonuma. [IpoBepbTe, KaK pearupyer fpH-
GOp Ha T WIH HHbIE OOBEKThI, HA KAKOM PacCTOAHHH YyBCTBYET
HeOONBIUIYIO MOHETY, pearMpyeT Jid Ha yAaphbl PYKOH 10 KOpIycy
npnbopa u T.A.

Pa3zHH11a MEXAY ACLIEBLIMH H JOPOTHMH MOAEIAMM 3aKII04a-
eTCA THIIL B METONAX U3NYyYeHHs pagHOBOIH H METOAAX YJiaBln-
BaHHA ¥ 00pabOTKM M MHTEPIIPETALMH BTOPHYHLIX CHTHAJIOB. bo-
nee Aoporoi npubop MOXeT ONMPEAEIATh C M3BECTHOM CTENMEHMIO
BEPOATHOCTH BUA OOHAPYXEHHOIo METAJL/Ia 0 €T0 U3BJICUCHHA,
onpeAeaaTh riy6uHy ero 3ajieraHus, MOXeT OTCTPauBaThCA OT
MHHEDPAJIOB I'PYHTa, a TAKKE UMETh MHOTO Pa3/IMYHbIX NOTIOTHH-
TeNbHBIX (PYHKLMI, YBENHYHBAIOWKX NTPOU3BOAHTEIbHOCTD H
3¢ PeKTHBHOCTL [TIOMCKA, KOTOPbIE OTCYTCTBYIOT ¥ NCUIEBbIX
npudOpOB.

[Tpu BEGope npubopa yalie BCero 3aaakoT Bonpockl: «Kakas
Momenb camas aydmas? », «Bymer au AydmMM caMblii IOpOToH
npubop? » ¥ .M. TepMHH «Iy4LHi{» — NOBOJIBHO OTHOCHTC/IBHOC
MOHATHE M [UIA PA3THYHBIX NI0AeH HMEeT pasiiyHOE 3HAYEHHE.
IUia OmHMX 3TO caMblii 1OpoToi MpUOOp CO BCEMH HABOPOTaMH.
JLnisi APYTHX 3TO CAMBIIA A€1EBbIi, HO KOTOPbIH XOPOLIO ¥ HANEX-
Ho paboraet. Yaie BIOMpaloT T€ NPHOOPLI, KOTOPBIE YK€ HMEIOT
PUSATENH, YCTIELITHO MPUMEHSIOLIME €10 NMPH MOHCKE TEX HIH MHBIX
00BEKTOB, WIH Te, KOTOPBIE Tydllle peKinaMupyiorcsa. OnHako o0-
JAafaHHe MICHTHYHBIM NMPUOOPOM €11ie HE rapaHTHPYET TAKHX XKe
HHTEPECHBIX HAXONOK. YCIeX B OCHOBHOM 3aBHCHT OT Y€JIOBCKa,
BOOPYXXEHHOI0 3THM npru6opoM. MOXHO NPHBECTH MHOTO ITPHME-
poB, Koraa Haubosee LIeHHbIE HAXOAKH CAe/IaHbI HE CaMbIM 10pO-
ruM npubopoM. Tak, B AHITHH hepMep, 0OCeays CBOE NONE NMpo-
creHbKHM MeTauionckareneM Cutlass dupmbl Tesoro, Halllen Ha
rry6uHe 60 ¢M OIMH K3 KpyNHEAIIHX PHMCKHX KJ1a0B CTOHMOC-
ThiO 3 MIWIIHOHA Ho/u1apoB. OMBIT MOKA3bIBaeT, YTo HauboNee Bbl-
HAIOIIMeCcs HAXOIKH ¢AeNaHbl HAYHHAIOIHMH, HCTTOJIb3YIOLHMH
NpocThie Henoporue Npuoopsl. OCBOEHKE AAXE MPOCTOro Npudo-

43



Pa, SKCNIEPUMEHTHPOBAHHE C HUM B PATHYHBIX YCIIOBUSIX Tpeby-
€T MHOTO BpEMEHM H TeprieHHA. OMbITHLIE ONIEPATOPHI, TPUMEHAA
NpocThie NPUOOPbI, MOTYT HOBOJILHO TOYHO ONPENETUTh, KaKOil
OOBEKT HAXOMMTCS MO KATYIUKO#H M Ha Kakoii ry6uHe. QHH Mo-
TyT CABILIATH CAMBIH CNIa0BIH CUTHAN OT IIYGOKOro 06beKTa H pe-
Wath ¢ DOBLION 10IEi BEPOATHOCTH, LIEHHAS 3TO HAXOAKA WIH
HET. Tako# OMbIT faeTcs TONBKO HAMPAXKEHHOI paGoTOl M BLIKA-
NMbIBAHHEM MHOTHX COTEH Pa3IMYHBIX HAXONOK, B TOM YHCIIE H Me-
TaJUIM4ECKOIO Mycopa.

[Tokynas cBoit mepBbii METANIOUCKATENb, HE CTPEMHUTECH
NpHOOPECTH CaMBblii 10POTOi NPOheCCHOHATBHEIH KOMITBIOTEDH-
30BaHHbIA MPU60P. OcBOUTH €ro 6BICTPO U 3¢ dheKTUBHO NMOTyYa-
€TCS HE Y BCEX, H OH MOXET He ONMpaBaaTh Balllk OXXHIAHHS U HEO-
NMpaBAaHHO Pa304YapoBaTh.

PekoMennyemble napaMeTpsl 414 BeIGopa npuGopa:

— MHHHUMAJTbHBIE BEC U KOMITAKTHOCTD:;

— BBICOKasi YYBCTBHTENBHOCTD,

— OTCTPOHKA OT IPYHTA;

— TOYHas OTCTPOMKa OT HEBONMBILIMX OOBEKTOB U3 XeJIe3a;

— YETKOE pasfieieHue 61M31exaluux o6beKToB Ha 3aMyCo-
PEHHBIX yuacTKax NpU MMHUMaJbHOH CKOPOCTH CKaHHMpOBAa-
HHAL.

[Tpu nokynke npu6Gopa peKOMeHAYeTCA OTAaBATh NMpeanoy-
TeHHe caeayiouM pupmam: «Teszopo» (CIHIA), «YaiiTe»
(CIIA), «®@umep» (CLUA), «Tapperr» (CLIA), «PonoHuT»
(P®), «Aka» (PD), «Ckoon» (AHraus), «MuHenad» (ABcTpa-
nus). Ilpubopsl ykasaHHBIX GHPM MOXHO NpHOGpPECTH UK 3a-
Ka3ath B pupMe «POJJOHHUT», rae Bul nonyuure kpanubuum-
POBaHHYIO KOHCYJIbTALIHIO KaK IO BbIOOpY METAJUIOHCKATEA B
3aBHCHMOCTH OT BalllMX 337134, TaK M o paboTte C KOHKPETHBIM
npubopoM.

000 «POAOHHUT» — oduc: MOCKBA, yi. Bepxusisi [Tep-
BOMaickasi, 49, kopnyc 1, 2-i nmomwesn, 4-ii 3tax, oduc 410.

Anpec wis nuceM: «Pogount» a/a 20 Mocksa, 111394, Poc-
CHs.
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Ten./daxc: (495) 165-90-18.
e-mail: rodonit@rodonit.com
http://www.rodonit.com

bosnee Toro, npuobpers B dupme «PoaoHHT» Heaoporoit npu-
fop W HAYYHBLUHCH C HHM paboTaTe, Bbl MOXETE CAATE €0 Yepe3
n1060i NPOMEXYTOK BpEMEHH 00pPaTHO H NOJYYHUTh AEHBIU NOCAE
ero peaM3aLiMM WIH B 3a4€T CTOMMOCTH 6oJiee nopororo npubopa,
KOTOPBIi NNONy4YaeTe cpa3y Xxe (¢ AoIaroi).



OPI'AHDbI YIIPAB/IEHUA
METAJUTOUCKATEIA

Jlioboit MeTaoMCKaTeIb UMEST T€ MJIM MHBIE OPTraHBbI YTIpaB-
JIEHHUA — PYYKH, KHOIIKH, NMepekiouaTenu u 1.m. I[pocreiiume
npuOOpEl CHA0XEHB! TONBKO OXHOM Py4YKo#. Y 6osee CI0XKHBIX
MOXeT OBITh 10 AECATKA Pa3IMYHBIX py4yeK U KHonok. Huxe Kpart-
KO OITMCAaHO MNMpeaHasHaYeHHE ITHX OPraHoB YIpaBJIcHHA.

Puc. 21. Memaanouckamens Cortes ghupmet Tesoro



PYYKA
HACTPOMKH ITOPOTA

JTOM pYYKOM peryimpyercs ogHa u3 Haubojee BaXHbIX
(pyHKUMA METALTOUCKATENSI — 3BYKOBO#M MOpOr, UK ONTHMANb-
HbIHA YPOBEHB 3BYKOBOIO CHIHana, HeoOXoAMMBbIH 118 NOCTHXKE-
HUA HAHOONBILEH YYBCTBUTENBHOCTH NPH paboTe METAUIONCKA-
TENA B PEXHME MOMCKA BCEX META/UTOB C OTCTPOMKOM OT IpYHTA.
[Mpouecc HACTPOHKHK NMopora noaApobHO ONMKCAaH B PHIaraéMbIX
K MpubopaM HHCTPYKLUAM, HO B TI0O0M CTyyae mOpOroBbIi 3BY-
KOBOM CHIHAJ AOJXEH ObITh MMHHMAJIBHBIM, HO Pa3IHYHMBIM
BallIMM CJIIYXOM.

Y G0onBIIMHCTBA COBPEMEHHBIX IMHAMMYECKHMX META/UIOMCKA-
TeJIEH 3Ta HACTPOMKA MPOUCXOAMT ABTOMAaTHYECKH, MPHYEM IPH
paboTte B peXXuUMe TUCKPUMMHALIMH ¥ HEKOTOPBIX MOIE/ICi MOMCK
uaer 6e3 noporosoro (poHa (TaK HasplBaeMblH DECIUYMHBIH MO~
HUCK), YTO CO3IacT NpH paboTte onpeneacHHbIi koMdoprt. dpyrue
NpHOOPHI TPEOYIOT PETYIMPOBKH MOPOra U B peXXuMe TUCKPUMHHA-
uMH. HekoTtopbie npubopbl HMEIOT NMEPEKII0YATENDb, H Bbl MOXETE
BhIOpaTh ABTOMATHYECKYIO MJIH PYYHYIO HACTPOMKY nopora, 4To
ObIBaeT HEOOXOAHMMO NMPH paboTe Ha I'PYHTE C OLICTPO MEHAIOLLICH -
Cs MMHEpaATH3aLueH, XapaKTepHOM, HarpUMep, IMpH MOHCKE CaMo-
POLKOB 30J10Ta.

PYYKA
OTCTPOMIKHM OT I'PYHTA

3T1a pydyKa HCNONb3YETCA JUISA YMEHBIIEHUS MACKHPYIOLLETO
adhdekTa Kene3zocoaepKallMx MUHEPAIOB HA METAUTUYECKHE
00BEKTHI B peXXHMe ITOMCKA BCEX META/LIOB H peXXUMe THCKPHMH -
Hauuu. Ecnu orcTpolika cnenana HerpaBWiIbHO, TO CUTHA OT ITy-
00KMX 00BeKTOB HEDOBILIOTO pa3Mepa OyIeT HecblleH Ha hoHe
CMrHana oT MUHEPATOB IPYHTA.,

HexkoTtophle METAUIOMCKATENIH UMEIOT MOCTOSAHHYIO, YCTAHOB-
JIEHHYI0 Ha 3aBOJie, OTCTPOMUKY OT I'PYHTA C YCpPeAHEHHLIM coaep-
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XaHueM MHHepanoB. Takue Npubopbl HE HMEIOT PYUKH OTCTpOM-
K¥ ot rpyHTa. bosee moporue Moae/r npubopoB HMEIOT aBTOMATH-
YeCKYI0 OTCTPOMKY OT IPyHTa, KOTOpasi 00ecreyBaeT NOCTOAHHOS
HabnioaeHHe 3a MMHEPAJIAMH TPYHTA W, HENPEPBIBHO OTCTPaHBa-
SCh OT HHX, 1aeT ONTHMANLHYIO IyOMHY IMOKUCKA, YTO OCOOEHHO
MNoJie3HO NP paboTe Ha y4acTKax € YaCTO MEHAIOLIEHCA MHHEPA-
JU3alHneH.

PYYKA
JTUCKPUMHWHALIMA

IucKpUMHHALHElH Ha3biBaeTCs CIIOCOOHOCTE META/LIONCKA-
TeJIsl HE aBaTh 3BYKOBOTO CUIHA/IA HA HeXeJlaTe/IbHbIe O0bEeKThl —
rBO3AM, NPo6KH, GONBry, A3BIYKU OT MUBHBIX OAHOK H T.A. Ecnu
YpOBEHb JMCKPHMHHALIMM YCTAHOBJIEH CIMILIKOM BBICOKO, TO BbI
He YCABILIUTE CUTHANA M OT XeNaTe/IbHBIX 00BEKTOB.

Hexkortopbie npubGopbl UMEIOT ABE PYYKH THCKPHMHHALHH H
riepeKIIodaTelb, MO3BOJIAIOIINIA B NpoLecce IMOKUCKa BKA10YaTh
JHOTNOJTHHTENbHYIO AMCKpHMHHAaLMIO. ToT xe 3¢ ekt nocTHraeT-
¢ B ipubopax ¢ OAHOH pyYKO#, KOraa Bbl CKAHHPYETE oOBEKT
CHayaJ1a PH O/IHOM YPOBHE IMCKPHMMHHALIMH, 4 3aTEM, NTOBEPHYB
PYYKY, TPOBEPAETE €ro NP APYTOM, GoJiee BbICOKOM YPOBHE AHC-
KpuMHHauWH. TakyM o6pa3oM NPHOOPHI ¢ ABYMs PyYKaMH H Tie-
peKJIloyaTeNieM MPOCTO 3KOHOMSIT BPEMS B MPOLIECCE NOKMCKA U IO-
3BosAIOT paboTaTh OBICTPEE.

PYYKA
W3BUPATEJIBHOU JTUCKPUMHWHAIIMU

B oranuume ot 06bIYHOM AHCKPUMHHALIWH, TAE NTPH NTOBOPOTE
PYYKH NPOMCXOMMT OTCTPO#Ka OT Bee Gonee M DoJiee INEKTPOrnpo-
BONHBIX OOBEKTOB, MPH H30MpaTeNbHOK NUCKPHMHHALIUMH MOX-
HO OTCTPOMTBCS TOJIBKO OT ONIPEAENEHHOr0 OOBEKTa HIIH rpyMifbl
06BEKTOB, MPHYEM 30HY AUCKPHMHHALHH MOXHO CYXaTb HIH
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pACIUMPATH, a TAKXKE MEPEABUIATh MO WKANE AMCKPUMUHALIMH.
BoJiee TOro, ¢ OMOILBIO NEPEKITIoYaTENs MOXHO 3TH 00BEKTh
WM UTHOPUPOBATh, HJIM, HA060POT, NPUHUMAaTE. B nocneaHem
ciydae Bce OOBEKTEI, He NIoNajaloye B 3Ty 30HY, OyIyT HTHOpH-
poBaThCA.

B npn6opax ¢ MHKPOMNPOLECCOPOM 30HY H30HpaTebHOH
ITUCKPHMHHALMK MOXHO HabM0aaTh Ha 3KpaHe TMCILICA W pe-
ryAXpoBaTh €€ Mo BalleMy xenaHuio. [1pyu 3TOM MOXHO YyCTa-
HOBMTbh HECKOJIBKO TAKHMX 30H, TIpUYeM OOBEKTHI, TOMANaloIHe
B 3TH 30HBI, MOTYT HTHOPHPOBAThCS WIM NIPHHUMATHCA C DOJb-
1ot ToyHoCThI0. HanpuMep, MOXKHO HACTPOHUTH META/UIOMCKA~
Teb TAKMM 06Pa30M, 4TO OH GYIET HAXOAHTD TONBKO Cepedps-
HBIE MOHETHI.

Cnenyer OTMETHTB, YTO NpH 11060 AHCKPUMHUHALIH BO3MOX-
HBI OLLTMOKH, 06YC/IOBNEHHBIEC H3MEHEHHEM MHUHEPAJIH3AlIMH TPYH-
T2, INYOUHO 00BEKTA, CTENEHbIO €10 OKMC/IEHHS, T.€. U3MEHECHH -
eM 3JIEKTPONPOBOAHOCTH 0OBEKTA MO CPABHEHHIO C 3TAJIOHOM.
OnHaxo, B LieJI0M, 06a BiIa IMCKPUMHHALIMY YCKOPAIOT MPOLIECC
MOMCKa, 0cOBeHHO MENKHX 0OBEKTOB THITA MOHET U I0BEJIMPHBIX
YKpallIeHHH.

PYYKA
PEI'YJINPOBKU YYBCTBUTEJIBHOCTH

DTa pyuKa peryjupyeT CTeneHb yCWICHNs BTOPHYHOINO CHIHa-
na. Kpome Toro, oHa MOXET YMEHBIIHTD BIIUAHHE 3NIEKTPHYCCKHX
NoMeX, UCXOASLIHX OT BLICOKOBONBLTHBIX JIMHUH W MEPENAIOIIHX
cranuwmii. K coxaneHno, 3Ha4YeHHeE 3TOH PEryIHPOBKH 4acTo I10-
HHUMaeTCs He COBCEM NpaBiibHO. MHOTrHe onepaTophl noJarator,
YTO yeM BILIE YCTAHOBJIEHA YyBCTBHTEILHOCTD, TEM IM1y0Xe OHM
OyIyT HaXoOHUTh OOBEKTH. B IEACTBUTENILHOCTH 3TO HE TaK, 0CO-
6eHHO npH paboTe Ha rPYHTAaX C BBICOKOH MHHEepaIN3alMEH, KOr-
I1a yIaeTcst HaxoAUTh rTy0oKHe 00BEKTEL, UL IOHU3HB 1yYBCTBH-
TENBHOCTD. JlOporue MoJeH METALIONCKATENEH HMEIOT OOBIYHO
IBE PYYKW YYBCTBHTEJIBHOCTH — OJHY WisA CTATHYECKOTO peXrMa
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MOMCKa BCEX METAJLIOB, APYTYIO JUIS TOMCKA B TMHAMHYECKOM pe-
XKHME THCKPUMHHALIMH.

BU3YAJIbHAA WIEHTUOHKALIMA OBbEKTA

C nossneHneM MeTaJUTOMCKATENEH AMHAMHYECKOrO TUIA CTa-
Jia BOBMOXHOH MACHTH(PUKALMA 00BEKTa, BEPHEE, WICHTH(MOUKALMS
METal1a, M3 KOTOPOro U3roToBIEeH 00beKT. Y Gonee paHHHX npubo-
POB 3T0 ObUT CTPENIOYHBII HHAUKATOP ¢ KANMOPOBaHHOM HIKAJIOI.
B coBpeMeHHbIX NPHGOpaX UCIIONB3YIOTCA UCTUIEH C XKUAKOKPH-
CTA/NIMYECKUM IKpaHOM. B ToM u apyrom ciyyae onpegeneHue
00BEKTOB IIPOM3BOAMTCA HA OCHOBAHMH M3MEPEHUS MX MEKTPOIPO-
BOJHBIX CBOMCTB M (ha30BOro cABUra. boMbUIMM NpeuMyILeCTBOM
TaKOro oTo0paxeHHs HHGOpMaUUuH 06 06BeKTe ARIAETCS TO, YTO
OHa HE3aBHCUMa OT JMCKPHMHHAUWH. Hanpumep, BbI YCTaHOBWIH
TaKOH YpPOBEHb AHCKPHMHHALMH, TIPH KOTOPOM MTHOPUPYIOTCS
rBO31H, MPOOKM, A3BIMKHM OT 6aHOK. [TpH 3TOM BbI YK€ He CIBILLHTe
3BYKOBOTO CHTHaJIa OT 3THX 00BEKTOB, YTO MOBHIILAET BallLly CIO-
CODHOCTD pa3TH4aTh CNabbie CUTHAMBI OT LEHHBIX 0GBEKTOB, GITH3-
KHX I10 SJACKTPONPOBOIHOCTH C IMCKPUMMHHPYEMBIMH OOBEKTAMH.
B T0 Xe BpeMs 110 CTpesiKe pHbopa WK 110 NepeMeLIEHHIO Kypco-
Pa Ha 3KpaHe NUCTLICA Bbl MOXETE HaDMIONaTh, YTO MO KaTYIIKOH
HAXOAMTCA OOBEKT, KOTOPBIii, HAMPHMED, MOXET OBITH TOHKHM 30-
JIOTBIM KOJIBLIOM WIH 30/10TOM LIenoykoii. Takoi 00beKT HeobXomi-
MO [TPOBEPHTE, BHIKOMAB ero. [1o cHx nop He H306penu MeTautouc-
KaTeJib, KOTOPLIH AaBan Obl Ha 3KpaHe H306paxeHHe obbeKTa, Ofi-
HaKo B OyayLueM Takue MpHOOPbl HABEPHAKA MOSBATCH.

3BYKOBAA WIEHTUOHUKALIMA OBBEKTA

I[TapainesnsHO ¢ pa3BUTHEM METOOB BUBYATBHOMH HiaeHTHhU-
KaUMH pa3BUBATMCH METOIBI 3BYKOBOW HAEHTH(HKALINN, [TO3BO-
NSIOLIKE MO 3BYKY CHTHaNA, M31aBaeMoro npubopom nmpu obHapy-
XCHHH 00BEKTa, HACHTH(DHUIIHPOBATE Er0 C TOM WY HHOI CTele-
HbIO BEPOATHOCTH. Haubosee noporue coBpeMeHHbIE MPHGOPHI
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MOTYT HMETb HECKOJIBKO 3BYKOBbBIX CHFHAJIOB — CHIHAI C U3Me-
HAEMOH YACTOTOH, ABYX- M TPEXTOHANBHBII CUTHAN M CHTHAN THNA
teneOHHOro 3BOHKA.

CurHan ¢ U3MEeHAEMOI YacTOTO#H NpPU HEKOTOPOM HABBIKE 110-
3BOJISIET HACHTHOULIUPOBATE 0OBEKT, HE BHIKANEBIBAA €ro, Nno-
CKOJIBKY 4acTOTa 3ByKa, H31aBaeMoro npudbopoM, B 3TOM Ciyyae
3aBMCHT OT JICKTPONPOBOAHOCTH 0OBEKTA: TIPH €€ YBEIHYCHUH
yBEJIMUHUBAETCA M 3BYKOBasd 4acToTa.

JByXTOHaJIbHAs 3BYKOBasi HACHTH(OHKALMA HCIONb3YETCA B
npubopax ¢ u3bKparenbHOM THCKpUMHHaLMeit. OObexTsl, pacno-
JIOXXEHHBIE CNIEBA OT 30HBI TUCKPUMHHALIMHM, JAIOT HH3KHUI TOH,
CnpaBsa OT 30Hbl — BBICOKHI TOH. OOBEKTEI, ITONANAI0IIMNE B 30HY,
Ja0T IBYXTOHANbHBINA CHTHAJ.

B npubopax ¢ TpeXTOHANbHBIM CUTHANOM (HU3KHIi, CpeaHMIA
H BBICOKUW TOH) HAEHTH(DHMKALIUA 00BbEKTa MPOU3BOAMTCA Ha OC-
HOBaHHH XapaKTepa CHrHa1a, IMOCKOJbKY IMOCAEAHHUH 3aBHCHT OT
3NIEKTPONPOBOAHOCTH 06beKTa. D10 YIOOHO, TaK KaK He MPHXO0-
OHUTCA MOCTOAHHO OTBJIEKAThCA Ha 3KpaH.

HexkoTopblie METALIOMCKATEIH NPH 00HApYXeHHH KPYITHOTO
o0beKTa M3al0T CHITHAN, MOXO0XMii Ha TeNieoHHbIIH 3BOHOK. [TpH
MOHCKE MOHET TAKOU CUTHAJI BECbMa IMOJNe3eH, MOCKONBKY 3KOHO-
MHT BpeMA.

WSMEPEHUE ITTYBUHBI OB BEKTA

Meranonckarenu ¢ BU3yanbHoM HaeHTHHKaLME criocob-
HbI H3MEPATH DTYOUHY 3aneraHus 00LEKTOB pa3MepOM C MOHETY.
ITockonexky npuGop MoXxeT 0OHAPYXHUTb MOHETY Ha [ITyOMHE 10
30 cM, TO W WKaNa NporpaayMpoBaHa Ha TAKYIO XK€ TIYOHHY.
K coxanenuio, pe3ynbTaTel H3MEPEHHS FYOHUHBI HEPEAKO OLUHM -
O0uHEBI 1151 06BEKTOB, pa3Mepsl KOTOPHIX OTIIMYHEI OT MOHET. Tak,
CBMHLIOBaA ApoOMHKA HA MOBEPXHOCTH I'PYHTA JAeT NMOKa3aHHA
MOHETHI Ha TIyOHHE 15 cM WM OTHOCHTENBHO D0IbINOI 00BEKT Ha
ryGuHe 60—80 cM MoXeT GHITh HIEHTH(DHUIMPOBAH KAK MOHETA
Ha ry6mHe 20—25 cM.C onbIiTOM Bhl HAYYMTECH OTIPENEINATD Y-
OuHy 3aneranus 06GBEKTOB JOCTATOYHO TOYHO.
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PEI'VJIATOP TPOMKOCTH

bOABLIMHCTBO METAJIOMCKATENEH He HMEIOT peryasTopa
rpoMKOCTH. [1o3TOMY NMpUMeHEeHHEe OOBIYHBIX HAYLIHWKOB TPH
pabore ¢ TaKUMH NpUOOpaMH HEXENaTeNILHO, OCKONBKY Ballle
YXO HCIIBITHIBAET 3HAYMTENbHEIE HATPY3KH NMpH 00OHapYXKeHHH
obbexToB. bonee ynobHo paborats ¢ HAayLUHMKAMH, HMEIOIIUMH
peryasaTop rpoMKOCTH. ECTH METAIOUCKATENb UMEET PETYIATOD
rPOMKOCTHM M Ballld HAYLIHMKH TaKXe CHa0XeHbI peryasaTopoM
'POMKOCTH, TO PEKOMEHOYETCA HACTPOHUTh META/UIOMCKATEND HA
MaKCHMAbHYIO IPOMKOCTb, 2 TPOMKOCTb HAYLIIHMKOB OTPEryJIM-
pOBaTh TAK, YTOOLI CHTHAJ OT KPYITHOIO 00bekTa ObL1 OBl IpHEM-
JIeM JIJ151 Balllero cayxa.

[TPOBEPKA BATAPEM

Kak npaBuno, npoBepKa cocTossHHUs DaTapeit MpouCcXoauT
ABTOMAaTHYECKH MNPH MEPBOM BKIIOUYEHHH METANJIOMCKATENA.
[1pn 3TOM B TeUeHHE 3—35 ceK. pa3aaercs 3BYKOBOI CHTHAa, Mo
CHJI€ KOTOPOI'O M CYIAT O COCTOAHMH Darapeit. ¥ HEKOTOpPBIX Me-
TAJVTOMCKATENEH, HMEIOILMX CTPEIOYHBIE MHAMKATOPLI, COCTO-
stHUe DaTapeil OLIeHHBaeTCA IO NMOJMOXEHHIO CTPEJIKM aBTOMAaTH -
YECKH IMPH NMePBOM BKJIHOYEHHH NpUOOpa WIH NPH HAXATHH OI1-
peaeneHHON KHONMKH. O0BIYHO «OTAOXHYBIIHE» 6aTapey HMEIoT
NoBuILLIeHHOE HanpspkeHue. [ToaToMy Gonee TOUHO 0 COCTOAHUM
OaTtapeit MOXHO CYIHUTh IHIIE Yepe3 15 MUH, paboTel ¢ npubo-
pPOM.

Y Metajionckarenei ¢ XHAKOKPHCTAUITHYECKHM JUCILIEEM
COCTOAHME Darapeit HenpepbsIBHO 0TODpaXKaeTcs Ha 3KpaHe rpadu-
YeCKH B BUJE pAlla CETMEHTOB, YHCJIO KOTOPBIX YMEHbILIAETCH 110
Mepe pa3psaaa baTapei, WK HeNnoCPeaCTBEHHO B BUIE HANPSIKEHHA
B BO/ibTax. Hexoropblie npubOpLI pH 3HAYMTENLHOM pa3psine 6a-
TapeH U30alT CBETOBOH MWIH 3BYKOBOH CHIHAJ, NPEOYTIPEKIAl0-
LM, YTO HANPAXKEHHE YTIAN0 H DaTapeil XBaTUT JIMLLBL Ha OJUH Yac
paboThl.
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[TEPEK/TIOYATEJIb PABOYEN YACTOTHI

DTOT NepeKII04aTe b [I03BONAET H3MEHHTb pabovylo 4acToTy
MeTaJUTOMCKaTeNsi, YToObl yMEHBIIMTH BIMAHHE PaOOTAIOIIUX B
HeCKOJIBKHMX METpax OT Bac Takux xe npuoopos. OcoGeHHO 3TO
BAKHO, €CJTA Bbl NPMHHMMAETE yJacTHE B COPEBHOBAHHAX IO MOMC-
Ky, [Jie HEPEIKO BaC OKPYXaloT HECKOJILKO YE/I0BEK, KOTOPHIC
MMEIOT TAKVIO Xe MoJeNb Tpubopa, 4To u Bbl. ClieAyeT OTMETHTD,
yTO 3HAYMUTENBHOE OTKJIOHEHHE YaCTOThI OT HOPMBI MOXET YMEHb-
IIMTH DIYOMHY NeHCTBHSA METALIOMCKATEIA.

KHOTIKA TTMHIIOMHTUHIA

XOTH TEPMHUH «ITHHIOWHTHHM» H OTCYTCTBYET B PYCCKOM A3bl-
Ke, TeM He MEHee TTPHUMEHEHHE €10 B OMHCAaHHH METAUIONCKATENEH
Gosee uenecoobpasHo, yeM ¢pasa «0bHapyXKeHHE TOUHOIO MECTO-
[TONOXEHHS 06BEKTA C TIOMOILBIO 2NEKTPOHHKM», YTO OH, COD-
CTBEHHO, ¥ O3HAYAaeT.

TIpu HaXXaTHH 3TOM KHOTIKM OOBEKT JaeT 3ByKOBOH CHrHa,
KOTa OH HAXOAMTCS TOYHO MO/ LIEHTPOM KaTyIKK. 3TO MPOUCXO-
IMT BCJIEICTBHE KPaTKOBpPEMEHHOM pa30aiaHCHPOBKH MOPOra,
Gnaronaps YeMy IEKTPOMArHMTHOE M0JI€ CTAHOBHUTCS MEHEC 1YB-
CTBHUTE/IbHBIM K OOBEKTY.

HekoTopbie U3 COBPEMEHHbBIX META/UIONCKATENIEH B pEXHME
[MHIIOHHTHHIA HCIIONB3YIOT CIELHAIbHBIN 3BYKOBOI reHepaTop,
KOTODBIif M3MEHSIET YACTOTY CUIHaa 110 Mepe MPUOIIDKeHHA LIEH-
Tpa KaTyuiku K 06beKkTy. K coxaneHHIo, npu 00HapyXeH!H Kpyr-
HOT0 0OBEKTa MOMCK €ro TOUHON0 MECTOITOIOXKEHHA CONMPOBOXKIA-
eTCA HENMPUATHHIMH 3aBbiBAaHHAMM, HAMOMHWHAIOLIHMH PEB CHPE-
HblL. [TpeHMy1IeCTBOM TaKo# QYHKIMH NPpHOOpa ARIAETCS YETKOE
pasziHyue HECKONBKHMX 00BEKTOB, PACTIONIOXKEHHBIX JOCTATOUHO

Onu3ko apyr oT Opyra,



HACTPOMKA METAJUIOMCKATEIA

MaxkcumanbHasa 3hHeKTHBHOCTE AEHCTBUA METALIOMCKATE -
Nied, OCHOBAHHBIX Ha NPHHLIMITE HHAYKIIHOHHOrO H6aaHca, cyilie-
CTBEHHO 3aBHCHT OT MX TOYHOM HacTpoHKH. HenpaBuiabHO Ha-
CTPOEHHbIH NpUOOP He Byaet 0GHapYXHMBATh IITY6OKHE WIH MeJl-
KHEe 00BEKTHI (1Mo rMySoKHMH MOHUMAIOT OOBEKTHI pa3MepoM C
MOHETY Ha rnyouHe 30 cM). Bonee Toro, yem MolHee npuGop, TeM
Oonbluee 3HaYeHHE AT HEro MMEET HAcTpoiika. MeHee MOLIHBIE
NMpHOOPbLI pearupyioT Ha HEMPABUIBHYIO HACTPOMKY B MEHbILIIE
creneHH. Iloapo6HbIE HHCTPYKLIMM MO HACTPOHKE KOHKPETHBIX
NMPHOOPOB MPHBEAEHDI B COMPOBOXAAIOIMX UX PYKOBOACTBAX.
3aecs gaHbl M1 OGLINE 3aMEYaHHs Ha 3TY TEMY, KacalolHecs
MIODLIX META/UTOMCKATENEIA.

Kak npaeuno, HacTpoiika BKiouaeT B ce6s chenyiomue
3Tanbl;

— PETYJIHPOBKA NOpora;

— OTCTPOHKA OT I'PYHTA;

~— PEryIHpOBKa YYBCTBHTEIbHOCTH;

— YCTaHOBKA YPOBHS JHCKPHMWHALIHH,

HACTPOVKA TTOPOTA

PerynnpoBka nopora, Wjix MUHHMAJIbHOTO 3BYKOBOTO ¢oHa,
CLUE C/IBILIMMOTO ONEPATOPOM, ABAAETCA NEPBLIM M BAXKHBIM 3T4-
NOM HACTPOHKH NpHOBOpa. Y HEKOTOPBIX COBpEMEHHBIX MUHAMH-
YECKHX METAJLTOMCKATENEH MOPOr HACTPAaUBAETCS JIMILE B CTATH-
4CCKOM PEXHME NOHCKa «Bce MeTannbi», Toraa Kak B pexxume
«[IMCKpUMHHaUKA» npuGop paboTaer 6€3 IOPOroBoro doHa (bec-
LUyMHBIH NIOUCK). TeM He MeHee s HanGonee 3 deKTHBHOM pa-
BOTHI ¥ B 3TOM peXUMe BaXXHO YCTAHOBHTD HEOBXOMMMBIii Mopor B
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pexnme «Bce Metauibl». [Uis npaBubHON HaCTPOHKH NOPOra Ka-
TYLIKY Aepxar Ha pacctoaHuM 70—90 cM OT rpyHTa W METAILIH-
yeckKMX OOBEKTOB ¥ ¢ NMOMOILBIO PYYKH HACTPOMKH MOpora ycra-
HABIMBAIOT eBa CABILLIHMMBIA NOCTOAHHEIH 3BYKOBOH (hOH, KOTO-
phlii, COGCTBEHHO, H Ha3bIBaeTCA NMOPOroM. 3TOT (POH JOIKEH
6bITh MUHUMANLHBIM Y MOAAEPXUBATLCA HA TAKOM YPOBHE B Teye-
HHE BCero BpeMeHH paboTel npubopa.

myboKHe WK MENKHe O0BbEKThI HE JAI0T YETKON0 CHIrHaIa, OlTHa-
Ko 61aronaps H3MEHEHHIO 1I0pora, KOTOpOe Hallle YX0 JIETKO paiii-
yaeT, Bbl Y2ke OyaeTe 3HaTh, YTO Mo KaTyLUKOH HAXOAHTCH KAKOH-TO
METAUTHYECKHI 00BeKT. B 3TOM KaK pa3 M 3aKJTI04aeTcs HeobxoIu-
MOCTB NMPaBWILHOM HACTPOMKM nopora. ECiIM OH CTaHeT rpoMye Wit
MCUE3HET, HarpHMep, BCJICACTBHE TEMIIEPATYPHBIX KOJIeOaHHWIi WITH
[LIOXOro rPYHTA, ¥ HekoTopbix nprubopos (Mmnepuan 300, TM 808)
crieliHaTIbHOM KHOIMKOM MOXHO MOMEHTA/TbHO BO3BPATHTD €10 K HC-
XOIHOMY 3Ha4eHM10. MHoraa nprxoauTca npuoberars K 3ToH KHOM-
ke nocrosaHHO. [Toaromy ana ynodersa pabotel ObU1a paspaboraHa
criellMaibHasg cxemMa, Mo3BONAIILAA OCYILECTRIATE ABTOMATHYEC-
KVI0 NMOACTPOiKY nopora. Takas GpyHKLWA HA3bIBAETCH AaBTONOACT-
POMKOH. ¥ HeKoTOpsIX MpHOOPOB HEOOXOAUMO CHaYana HaCTPOMTD
MOpOr BPYYHYIO, 2 3aTeM C [IOMOILIbIO NEpeKIiouaTeia «ABTONOACT-
pOiiKa» YCTAHOBIEHHbIH MOPOT NOAAE PXKUBACTCS YK€ aBTOMATHYCC-
KW Ha 33IaHHOM YPOBHE B ntpoliecce paborbi ¢ MprubopoM.

ABTONOACTPOMKA ABNAECTCA BAXKHBIM KOMIIOHEHTOM COBPEMCH -
HBIX METALIOMCKATENEH TMHAMMYECKOTO AEHCTBUA. Y HEAOPOrHX
MoZesei MeTaUIoMcKaTeaeH oOLIYHO YCTaHAB/THBAETCA MOCTOAH-
HbIH yecpeaHeHHbI YPOBEHb [T0OPOra, YTO HE BCera yao0HOo npH pa-
Gore B pexumMe «Bce MeTauTbl» H3-3a MTOCTOSTHHOTO 3BYKOBOTO (hoHa.

[MpaBuwikHaa HACTPOHKA NMOpPOra BaXHa 1S pyYHOH OTCTPOH-
KM OT IPYHTA.

OTCTPOWKA OT I'PYHTA

Orcrpoiika oT rpyHTa HeoOxoauMa 1A JOCTHXEHHUA MaKCH-
ManbHO# rnyOMHEI nelicTBUs npubopa, 0CODEHHO B YCIOBHAX
CHIbHOI MUHEpaIM3aLliH IPyHTA. Y OOMBIIMHCTBA COBPEMEHHBIX
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META/UTOMCKATENIEH 3Ta Ornepalyus BbITTOJHASTCH ABTOMAaTHYECKH
M HETNPEPbIBHO MO MEPe H3MeHEeHHA MUHepaTu3auuy. Takum obpa-
30M, HHXXENPHBEAECHHAA HH(OPMaLIHA UMEET OTHOLLIEHHE K IMPHOO-
pPaM, MMCIOLIMM PYYKY PYYHOH OTCTPOMKM OT FPYHTA.

KoHeuyHOit Lenbio oTCTPOMKH OT IPYHTA ABISETCA ONMHAKO-
BBI¥ [TOPOTOBBIH (DOH NP NOAHATOMH U ONyILEHHOM KaTyiuke. [Tep-
BbIM M BaXXHBIM 3TallOM OTCTPOHKH OT IPYHTA ABJIAETCA BLIGOD
y4acTKa rpyHTa, CBODOJHOIO OT METAIL/IA M TAKMX MHHEPAJIOB, KaK
MarHeTur. Boi6op Takoif ruromanxku HeOGXOMMMO BECTH B PEXHME
«Bce MeTa/uIbl» NPH CpeiHeM MONOXEHUH PYYKH OTCTpOiKH. [Tpu-
MEHAETCA ABa TUITAa TAKHX PYYEK — ONHOO00pOTHAA CO LKA OT
| mo 10 1 necatuobopoTHas. [ Hayaa HeO6XOMMO YCTAHOBHTE
PYYKY B IIEPBOM CJIy4Yae B NMOJMOXEHHE 5, BO BTOPOM — CAENATh
5 0060pOTOB B IPOTUBOITOIOXKHOM HANPAB/IEHHH OT TOYKH 3aTpyI-
HEHHOIO BpaleHHs. (Boobiie 3Ta pyyka MOXeT BpalliaTbCA B JIIO-
Oy10 CTOpOHY HeorpaHH4YeHHO, Mpoxoast 10 060poToB Yepes 30Hy
TPCHUA, KOTOPYIO MOXKHO CUHMTATE 34 HAYA/IBHYIO TOYKY OTCYETa).

CyLuecTByioT iBa METOAA OTCTPOIKM OT rpyHTa. [TepBhiii, Tak
Ha3bIBA€MbIA CTATHYECKH I METO/, KOTIA [TOC/IE KX pery/iu-
POBKM PYYKH OTCTPOHKHM OT IPYHTa ypOBEHb NTOPOTOBOTO (hOHA Ha-
CTPaHBAETCA BPY4YHYIO. /lpyroii, IMHaMU4YeCKHil METON, MpeayC-
MaTPHBAcT aBTOMAaTHYECKYIO HACTPOKHKY MOpora B NpoLecce oT-
CTPOHKH. PaccMOTpMM, KaK OCyUIECTBASETCH OTCTPOIiKa OT
rPYHTa B TOM M APYTOM CAy4ae.

[IpH MCrIONB30BAHMM CTATHYECKOTO METOMA TIOAHUMHUTE Ka-
TYLUKY Hajl FPYHTOM Ha BBICOTY 35—40 cM. HaxmMuTe ¥ oTIycTH-
T€ KHOMKY (HJIM MOANPYXHHEHHBIN ePeK/II04aTe ) NOACTPONKH
Mmopora, 3aTeM OfTyCTHUTE KATYIUKY Ha pacCTOSHHME OKOJIO 2 CM OT
IPyHTa X 0OpaTHTe BHUMaHHE Ha NOPOToBLIi ()OH, KOTOPbI MOXET
YBCIHYUTLCHA HITH YMEHBLIMTLCA. Ecin rpoMKocTh hoHa yBenu-
YHUIACh, TOBEPHHTE PYYKY OTCTPOMKHM OT I'PYHTA Ha OJHO JAeIeHUE
WIH Ha OAMH 000POT B CTOPOHY MOHWXEHUS rpoMKOCTH. CHOBa
MOMHHMMTE KaTYLIKY H HAXKMUTE U OTITYCTHTE KHOTIKY MOACTPOJ -
KM nopora. Ec/i nipu nocneayionieM oryckaHuH KaTyLIKH TPOM-
KOCTB IMOpOroBoro oHa yMeHbIIHNACh, TIOBEPHUTE PYYKY OT-
CTPOMKH OT IPYHTA B NPOTHBOMONOXHOM HalpaBleHHUH Ha ITOJ10-
BHHY OCJICHHA WIH MMOJIOBHHY 000pOTa B MPOTHBOIOMOXHOM
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HanpaBlIeHHH. 3aTeM NOAHUMHTE KaTyLIKY M HACTPOMTE MOPOr.
[ToRTOPAA 3TY NPOLIEAYPY HECKOABKO pa3, 1o6eHTeCh, YTOOBI IPOM-
KocThb moporosoro (oHa 6b11a Ob OMMHAKOBOH NPH OMYLIEHHOH H
MOJHATOM KaTyLlIKe.

s MCTTONB30BaHMUA AHHAMWYECKOT0 METOAA METAJUTOHMCKA-
TeJTb NO/DKEH UMETh ABTOMAaTHYECKYIO HacTpoliky nopora. I1po-
LeCC OTCTPOMKHM OT IPYHTA B JAHHOM CJIY4Yae COCTOMT B TOM, 4YTO
oIHOM pYKO# Bbl MOJHHMAETE H ONYCKAaeTe KaTyIIKy, TOrAa Kak
HpYTOi pYKOH BpalliaeTe PyYKy OTCTPOMKH OT IPYHTa A0 TEX I10P,
fIOKa NOoporoBbii ¢bOH He CTaHeT OAMHAKOBLIM IPH NMOAHATOH W
onyieHHOM! KaTywike. [To cpaBHEHMIO CO CTaTHYECKHM 3TOT Me-
tol bonee ynoGeH, OAHAKO He BCe NpUOopHl 001a1al0T TAKOH BO3-
MOXHOCTBIO.

VKa3aHHBIE MPOLIEAYPhI CYLIECTBEHHO NOBHIIAIOT 3 dek-
THBHOCTB IeHCTBHUA METANIJIOMCKATENA, XOTH, K COXKaNeHHIOo, Clie-
AyeT OTMETHTD, YTO uacansHasa 100%-Has OTCTpOHKaA OT IPYHTA
BO3MOXHA JTHIIL TeopeTHYecKU. HatmyKe B rpyHTE 3JIEKTPOIIPO-
BOISIIIMX MHHEPANIOB MPMBOAMT K MOABIEHHIO BTOPHYHBIX CHTHA-
JI0B, MACKMPYIOLIHX OCHOBHOM CUTHA OT 00BEKTA, YMEHBILAA TEM
caMbIM DIyOMHY AelicTBHA npubopa. OnHaKo MyTeM PEryIMpOBKH
YYBCTBHTEJILHOCTH MOXHO NMOBBICHTh 3POEKTHBHOCTD METAJLIO-
HCKaTeNA.

PET'YJIMPOBKA YYBCTBUTEJIBHOCTH

CoBpeMeHHbIE METAJUTOMCKATENH 00/1a1al0T AOCTaTOYHO BbI-
COKOil YyBCTBHUTENBHOCTBIO. Tak, MOHETY (Ha BO3IyX€) OHU YyB-
cTBYIOT Ha paccToaHUH 30—40 cM. O1HaKO OOHAPYXHTD Ty Xe
MOHETY B [PYHTE Ha TaKoi rimybuHe npubOop MOXET JTMLIL IIPH yC-
JIOBMHM, YTO MOHETA MpoJiexkayia B HEM JOCTAaTOYHO JOJIT0, OKHCIH-
Jach ¥ OKUCHEI paclipoCTPaHWINCh BOKPYT HEE B BHJIE Opeoia, Kak
OBl yBe1MuMBas MIOILAIL MOHETHI.

H3BecTHO, 4TO rTyOMHA OOHApYXeHUS O0OBEKTa B IPYHTE IPs-
MO MPONOPLMOHANbLHA ILUTOIIAAK 3T0r0 06beKTa, 00pallleHHOH K
Karyuke. Koraa rutomans 6onbias, TO M BTOPHYHBIM CHTHaJ,
CO3/aBaeMblif 0OBEKTOM, NOCTATOMHO CHJIBHBIN. ‘1€M MEHbLIE
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00BEKT M ueM OH rybxe, TeM ciabee curnan. Hanpumep, npudop
OyneT pearvpoBaTh Ha caMOBap, 3aKONaHHbIA Ha IyouHy | M, oxn-
HAKO HY OUH METAUIOMCKATE b HE CMOXeT ODHApYXXHUTh Ha TAKO#
riydOHHe MOHeTY. [1len0 B TOM, YTO AaXe NPH MPaBHILHO BBINOIHEH-
HOH OTCTPOMKE OT IPYHTa BO3HHKAIOT AOMONHHTENbHBIE BTOPHY -
HbI€ CHTHAJIBI OT MHHEPAIOB, OKPYXKAIOIIHUX MOHETY, KOTOpbIE
NPHOOP AC/IKEH OTAENATH OT OCHOBHOIO CHIHANA, MCXOMSIIETO OT
o0bexTa. EC/IM MBI YCTAHOBMM PYYKY YYBCTBUTENBHOCTH HA MAK -
CUMAIBHOE 3HAYEHHE, TO NPH ITOM OYIYyT TAKKE YCHIMBATHCA U
BpPEAHBIE IS HAC CUTHAIBI OT MHHEpPaNoB rpyHTa. [losToMy Ha
CHJIbBHO MHHEPAIM30BaHHBIX IPYHTax npubop Oyner ny4iie pabo-
TaTh [1pH 00JIee HU3KOM YPOBHE YYBCTBUTEJIBHOCTH, MOCKOJIBKY
crnabbie CMrHanbl oT 0bbeKTa 6yIyT ClbilHbBI 601ee oT4eTIMBO. Ta-
KMM 00pa3oM, HauHHakTe paboTy c MaKCMMAaJIbHOTO YPOBHS YYB-
CTBHUTEJIbBHOCTH, HO MOTOM YMEHbLLIHTE €€ 10 pa3yMHBIX IIPEIe/iOB,
€CJIM FTPYHT CWIBHO MUHEPATU30BaH.

YCTAHOBKA YPOBHA JUCKPUMHWHALIMHA

[Ton nMCKpUMMHALIHEH MOHUMAIOT TAKOH peXHUM paboThl Me-
TAIOHCKATEIA, MPH KOTOPOM peaklius Mpubopa Ha HexelaTellb-
Hbl€ 00BEKTBI OTCYTCTBYET. MEHsAA YpOBEHb IMCKPHMHHALIMM,
MOXXHO HTHOPHPOBATH TE WJIM HHBIE HEXeNnaTeTbHble 00beKTEl WIH
IPYIIILI TAKHX 00BEKTOB.

Ha puc. 22 npencrapneH psa npeaMeToB B MOPAIKE BO3PACTa-
HHA UX 3JIEKTPONPOBOAHOCTH. OOBEKTHI HEGONBILIOrO pa3Mepa,
OTHOCALLHECA K pa3psay Mycopa, UMeIOT Bonee HU3KYI0 2JIeKTpo-
NMPOBOAHOCTD, H OT HHX CPABHUTE/ILHO MPOCTO OTCTPOMTLCA, [TOBBI-
CHB YPOBEHb IMCKPUMHUHALMHK. OOBEKTEI ¢ BLICOKOH 2JIEKTPOITPO-
BOAHOCTBIO (WM MMeloLIKe OONBILIOH pa3Mep) HE MO3BOJSIOT OT
HHUX OTCTPOMTBCA H DYIYT BOCIIPHHUMATLCA MPUOOPOM Aaxe pH
MaKCHMAaJIbHOM YPOBHE IHCKpUMHMHaUUK. ClielyeT UMETh B BUAY,
YTO, OTCTPAMBAACH OT A3BIYKOB DAHOK, MBI OYIEM TEPATH TOHKHE
30JI0TBIC KOJIBLIA M APYTHE METKHE LIEHHBIE O0OBEKThI, 4 04EHb TOH-
KM€ 30/10ThIE LIETIOYKH HE MOTYT ObITh OOHapyXeHb! OOJIbIIMH-
CTBOM META/UIOMCKATENEH TaKe Ha HeOobILIoH NTyDHHe.
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Puc. 22, Pad npedmemos & nopadxe 803pacmariuua ux 31eKmponposooHoCmu
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YpoBeHb AUCKPUMMHHALWK
Puc.23. Bausnue Munepaiu3ayuu pyHma u yposHa oucKpuMuNayuy
Ha 2ayBuny obrapyxcenus obsexmos

VpoBeHb JHCKPUMHMHALIMHM OKa3bIBaeT O0JIbLLIOE BIUSTHHE HA
nTyOuHY OOHapyXeHHs 00beKTOB NMpH paboTe Ha MHHEPATU30BaH-
HBIX rpyHTaXx (puc. 23).

Kpusasi 1 (xopouiMii rpyHT) MOKa3bIBAET, YTO JAXE MPH YPOB-
He guckpyMuHaLm# 10, cepebpsiHyi0 MOHETY MOXHO OOHADYKHTD
Ha ryouHe 10 28 ¢M, npH 3ToM 6OBLIYIO YacTh Mycopa MpHoop
WrHOpPHpYeT.

Kpusasi 2 OTHOCHTCA K YMEPEHHO MHHEDATH30BAHHOMY I'DYH-
Ty. Ty e MOHETY B TAKOM I'PYHTE MOXHO O0HAPYXHTb JIMLUE HA
ryouHe 10 15 cM.

Kpugas 3 xapakrepH3yeT CHJIbHO MUHEPATH30BaHHBIA IPYHT.
B aToM ciiyyae roreps riayouHbel MakcuMaibHa. [IpH ycTaHOBKe
YPOBHA JUCKPHMHMHALIMHU BBILLE 5 KPYITHYIO CEpeOpAHYIO MOHETY
MOXHO 0OHAPYXHMTh JIMIIb HA MTyOUHE 10 5 CM.

B nocnenHee BpeMs NOABUIHCH NMPHOOPH! ¢ BO3MOXHOCTbIO
H3bHpaTenbHOM MUCKPUMHHALIMH, KOrla HTHOPHPYIOTCA OTAENb-
HbIe HeXeJlaTe/IbHbie 00BEKTRI WIH MPYIIb 0OBEKTOB KakK ¢ HH3-
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KO 2M1eKTpONpOBOAHOCTHIO (IBO3AH, (hoJIbra ¥ T.1.), TAK ¥ C BbI-
COKOM (s13bIMKM OT 6aHOK). HeKoTOphie METALTONCKATENH MTO3BO-
JIFIOT PEryiMpoBaTh IKPUWHY OKOH HTHOPUPOBAHMS B JOBOJIBHO
LIMPOKMX Npeaenax.

M3 ckazaHHOTO caeayeT, YTo npu pabore Ha CHIBHO MHUHEpPa-
JIM30BAHHBIX IPYHTAX HEOOXOOAHMO HCNOAL30BaTh MHHUMYM JIHC-
KpuMHHaUuH. [1pyu 3TOM, KOHEYHO, MPUAETCA BEIKANLIBATE 00JIb-
1lI€ HaXOJ0K, OTHOCAIIMXCA K pa3pagy Mycopa. Ha HauanbHOM
9Tare OCBOeHHA NpHOopa pekoMeHIyeTcs BooOle He MOJIb30BaTh-
cA JUCKpPHMMHAallHel M BBIKAIIbIBaTh BCE MOAPALL.



ITPAKTHYECKAS PABOTA
C METAJUIOUCKATETEM

SHAKOMCTBO C I[TPUBOPOM

[IpuHecs oMo METALIOHMCKATEND, MEPBLIM IE10M BHHUMa-
TEJBHO MPOYTHTE NpUiaracMoe pykoBoacTso. Ecau npubop npo-
CTOM W HMEET OAHY, JBE WJIH TPHU PYYKH PEryTUPOBKH, TO C HUM BEI
pasbepereck ObicTpO. B TOM ciydae, Korna Bbl NpHOGPENH KOMITh-
IOTEPH3HPOBAHHBIN MPHOOP, TO TYT JIYYLLIE HE CIIELINTE U AeTAIb-
HO NO3HAKOMMTLCS C PYKOBOACTBOM H CAMHM MpUBOpOM.

Haubonee BaxxHBIMH OpraHaMH YNpPaBIeHHUA ¥ METAIOMCKA-
TeJIeH ABIAIOTCA CACAYIOLLIHE TPH:

1. Hactpoiika noporosoro ¢oHa.
2. Orcrpoiika ot rpyHTa (6anauc rpyHra).
3. AuckpuMuHaLus,

[TpocThie MeTALIOMCKATEIM UMEIOT OOBIYHO aBTOMATHYECKHE
HacTpOMKH U «banaHc rpyHTa». BaM oCcTaeTcs TONBKO BKIIQYUTD
npudop 1 BHIOpaTh HEOOXOAMMEII YPOBEHb AMCKPUMHMHALIMH,
K.OMMBIOTEPU3IHPOBAHHBIC MPHOOPHI, KAK MPAaBUIO, UMEIOT HE-
CKONBKO 3aBOJCKHMX NPOrpaMM MOKCKA, 2 TAKXE HECKOJIBKO NPO-
rpaMM, KOTOpPBIE BbI MOXKETE CO3ATh CAMM M 3alTOMHMTSD uX. B mio-
OoM ciy4ae cHayaia Heo6X0AMMO 03HAKOMHTLCA ¢ MPUBOPOM M
M3YYHTB BCe ero QyHKUMH. [11a 3Toro cobpaHHbIi npubop nono-
XHUTE Ha CTOJI HITH CTYJ/, HE HMEIILHE METALIHYECKHX JCTAICH.
YCcTaHOBUTE KAaTYLWIKH NEPNEHAUKYIAPHO wTanre. Bkiaoynre
nMpHOOP, HACTPOIATE, ECITH HEOOXOAUMO, YCTAHOBUTE JUCKPUMMHA-
LIMIO HA HOJIb, 4 YYBCTBUTENBHOCTD Ha JeJieHue 3—35.
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[MToaGepuTe NN MCMBITAHUSA Pa3HYHBIE MEeTAIHYECKHE
00BEKTBI. ITO MOTYT OBITb 2—3 THIMA XeNe3HbIX IBO3AEH, KYCOU-
KW QOJTIBIH, A3BIYOK OT OaHKH, NPOOKH (KENe3HbIe U AMOMHHM-
eBbl€), 30JI0T0E U cepebpsiHOe KoNbLA, KaKue-THG0 OBENHPHbIE
YKPALUCHHSA M pa3THYHble MOHETHI. 3aT€M I100YEPEIHO MPOBOIM -
T€ 3TH OOBEKTHI NEepea KaTyurkoi Ha paccroaHuu 8—10 cMm ot
Hee. [Ipubop Gyaer naBatTh MpH 3TOM NONOXHUTENBLHBIH HIH OTPU-
HaTeJbHbl CHrHan. Kak npaemuio, 3ra npoueaypa oOrnMcaHa B
NPpUIAra€MOM PYKOBO/JICTBE U BaM HEOOXOIHMMO C/iel0BaTh 3TOMY
OMHCAHUIO.

B xone 3THX HCTIBITaHHiT BB 0GHAPYXMTE, YTO NPH ONpeIesieH-
HOM YPOBHE IHCKPUMHHALUK NPHOOp HE pearupyeT Ha XKeJle3Hble
rBO3AH M NMpoOKH. [1pH yBeNHYEHUH YPOBHA IHCKPUMHHALIMU
npubOp He pearupyer yxe U Ha Gonbry (310 KOHGETHBIE M CHTa-
peTHble 00epTKH). OHAKO NPH NanbHeHeM NMOBLILIEHHH YPOB-
HA AMCKPUMHHALIMHM, KOTa Bbl 3aX0OTHTE OTCTPOMUTHCH OT ANIOMM-
HUEBBIX NPOOOK M A3BMYKOB OT 6aHOK, BHI ¢ 10can0i 06HapyxuTe,
4YTO NPHOOP NnepecTaeT pearipoBaTh U Ha TOHKME 30JI0ThIE KOJBIIA
H LenoykH. [loaTtoMy nMcKpHMHMHaLMel HeoOX0AUMO NOMB30BATE-
CSl C OCTOPOXHOCTBIO.

[TEPBBIE IIAT'Y HA TTPUPO/JIE

MTak, Bbl MO3HAKOMMIIKCE C paboToii mpubopa, y3HANH, KaKue
3BYKM OH M3[a€T, peardpyq Ha pa3fiMdHele 00beKTh MPH pa3HbIX
YPOBHSIX JMCKDHMUHALIMY. Tenephb BBl FOTOBBI K MCTIBITAHUSM Me-
TAUIOMCKATE/IA HA MIPUPOAE. ITO MOXeT ObITb HeDobILIast JTyXKaii-
Ka OKOJIO J0Ma.

Bo3MoXxHO, BaM npHaeTCs OTPEeryIMpoBaTh IUIMHY WITAHIH U
YTOJ HAKJIOHA KATYLIKH MPHMEHHUTENBHO K BallleMY POCTY.

JnyHa IITaHTy AO/KHA 6BITh TAKO#, YTOOLI JaXe NP JUTH-
TeJILHOW paboTe Bbl He YYBCTBOBAIM YCTanocTH. Pykositka npu6o-
Pa JOJKHA HAXOAHTHCA B CBODOAHO BLITAHYTOMH pyKe.

B npouecce noucka Bel HOJKHBI MepeMeLIaTh nepeln coboii
KaTyLIKY U3 CTOPOHBI B CTOPOHY IO AYTE WIH MO NpAMON TUHHH,
HCIIONB3YA A 3TOTO ABHKEHHME rU1eya. Karyuika npy 3ToM 1oi-

63



XKHa ObITh Napaule/ibHa 3eMJie Ha pacCTOAHWM 2—3 cM oT Hee. Ta-
KOe NnepeMellieHHe KATYIIKH Ha3kIBAIOT CKAHHUPOBAHHEM.

Hacrpoiika npubopa Ha Mpupoae NpaKTUYEeCKH He OTIMYaeT-
CS OT €ro HACTPOMKHM A0MA, 32 HCKJII0YEHHEM HEOOXOOUMOCTH
NPOM3BECTH OTCTPOMKY OT rpyHTa («6anaHc rpyHra» — Ground
Balance), ecnu y Bawero npubopa uMeeTcs Takad pyyka. 3To
OQUYEHb CYNIECTBEHHBI MOMEHT HACTPOHKH, KOTOPLIH BO MHOTOM
orpenesisieT NPakTU4eCKYIo YyBCTBUTENbHOCTE MpHbopa. eno B
TOM, UTO B pollecce HACTPOHKH HEODXOAUMO BBECTH B MPUOOP
3aMep CTeneHH MMHEPAIM3alMM IPYHTa, T.€. CBOe0Opa3HyIo Hy-
JIEBYIO TOUKY oTcYeTa. Eciiu 3TOro He cAeiaTh HiH COeJaTh IU10-
X0, pubop 6yaeT 1100 CaMONpPOM3BO/ILHO BO30YXKIATHCS, pear-
pys Ha HEPOBHOCTH MO4BHI, TG0 NpH ero cTabiwibHOM pabore Cy-
ECTBEHHO YMEHBUIMTCA YYBCTBUTEIbHOCTE. HyXHa 30n0Tas
cepeiMHa, MPH KOTOPOii U NMpUOOop CTAOHIIEH U YYBCTBHTEIBHOCTD
MaKCHUManbHO Bo3MOXHas. [Ipoueaypa oTCTpOiKH OT IrpyHTa
noapobHO onyucaHa B HHCTPYKUHH K Tpubopy. I1o oneiTy MOX-
HO CKAa3aTh, YTO HYXKHO 04€Hb aKKYpaTHO BEIOMpATh y4aCTOK iA
310# perynipoBku. [Tposeprbre, yT0OL! y4acTOK ObL1 POBHBIH, Ka-
TYLIKY HE€PXHTE Ha paccTOssHUM 5—7 cM ot 3emiHu. Ilocne or-
CTPOMKH HYXHO 00653aTe/IbHO MPOBEPHTDH, HET JIX B 3TOM Y4acT-
Ke Metauna. Ecnu npubop ynosua 1i060H CHrHan OT Y4EPHOTO MIH
LIBETHOIO MEeTAJLIa, OTCTPOMKY OT PYHTa HY>XKHO NMOBTOPUTD HA
«YUCTOM YYAaCTKE».

Puc.24. Ilepemeuyerue noucKo80U KaMywKy u3 cmopons 6 Copoxy
(CKaHuposanue) 8 npoyecce NoUcKa



BoNBUIMHCTBO NMPOCTHIX MPUOOPOB HMEIOT ABTOMAaTHYECKYIO
yCpeAHEHHYIO OTCTPOMKY OT rpyHTa. PyyHad oTcTpoiika bonee
TOYHA U YBETUUMBaeT ITybuHy oOHapyxeHus. MTak, Bel HacTpo-
WK NpUOOP ¥ rOTOBLI K MOKCKY. [1epBble HECKONBKO AHEH PEKO-
MEHIVETCS HCKATh B pexXHMe «Bce MeTaibl», TO ECTh PYYKY AHC-
KpUMHHALIMK TTIOCTAaBUThL HAa HOMb. Bl OyaeTe BhIKANbiBaTh MHO-
ro Mycopa, HO JUisi [IPAKTHKH 3TO MOJIE3HO.

JLns Toro, yToOsl JIydllie y3HaTh, Kak npHOop Oy1eT BecTH ceds
B M10J1e, MoJIe3HO BLIOpaTh y4acToK, CBODOIHEIHM OT METaJLIA, U 3a-
KOIaTh Ha HEM Ha pa3HyIo NTyOUHY HEKOTOPEIE MOHETHI M IpeaAME-
TBI U3 pa3psAia Mycopa H 3aTeM MOCMOTPETh, Kak MpubOop pearupyeT
Ha HUX B pexxuMax «Bce Metamnpl» 1 «JuckpuMuHauus». O6beK-
ThI 3aKanbiBaiiTe Ha ITYOMHY OT 5 A0 15 CM M Ha pacCTOAHHE HE ME-
Hee 30 cM opyr ot aApyra. Hapucy#iTe cxemMy pacrnosioKeHHs BallluXx
06BEKTOB, YTOOBI OBLITH YBEPEHHBIMH B TOM, YTO U [/I€ 3aKOMNAaHO
M Ha kako# r1youHe. [IpakTUKyHATECh HA 3THX 00BEKTaX, NPHBBI-
Kasi K CHTHa1aM npubopa. DTo Takxe MO3BOJIUT BaM BeIOpaTh
ONTHMAJIBHYIO CKOPOCTh CKAHMPOBaHHUA. Takue UCMbITaTe /b~
HbI€ IUIOLIAAKH — JYJIIWiA MHCTPYMEHT Ui OTTauMBaHUA Ba-
LIero MACTEPCTBA 10 MOMCKY B 3¢MJIE MPEAMETOB C MOMOILbIO ME-
TAJLIOMCKATEIA.

MeTtaonckareab Haubonee 3¢ dekTuBeH, KOraa B npolecce
CKAaHMPOBAHUS KaTyIIKa YAePXKHUBAETCA B HEMOCPEACTBEHHOH
6IM30CTH OT FPYHTA. DTO YBEJMYMBAET IyOHMHY 0OHapYXKeHHA
0OBEKTOB M pEaKLHIO HA MeJIKHe 00beKThl. OueHb BaXHO Ha-
VYUTHLCS MPaBWIBHO CKAHHPOBATh NOBEPXHOCTbL IPYHTA KATYyLl -
koit. KaTywiky cieayer yaepXuBaTh Bce BpeMs Ha NOCTOAHHOM
BBICOTE OT IPYHTA.

TunuuHag olHOKa HAUHHAKWIIUX — MPHNOJIHHMAHHE Ka-
TYLIKM Haj 3eMieif Ha KoHUax B3MaxoB Ha 15—20 cM. ITpuyun-
TeCch 3TOrO HE [eNaTh, T.K. TepsieTe rnyOMHYy noHcka. Jlyuuie
YMEHBIIUTE IIHPHHY B3Maxa WM MepeMelllanTe KaTyLKY Nepen
co00i1 HE 1o Ayre, a 1o npAMoi THHUH. Takoi METOA NMO3BONAET
0bpabaTeiBaTh 0ONBLUIYIO TUIOLIAAL H KOHTPOJIMPOBATh BBICOTY
KaTymky Haja 3emneii. CKOpocTh nepeMerieHUa KaTyIIKH NpH
ckaHupoBaHuH coctaBasier 50—70 cm/cek. OnHako, eciiu B 3eM-
Jie MHOTO 0OBEKTOB, HATIPUMEDP MOHET, CKOPOCTb MOXKHO CHU3HUTh
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no 10—15 cMm/cek. YuuThiBas, 4yTo 30Ha 0OHapYXKEHHUA 00OBEKTOB
NoI KATYIIKOH umeeT hopMy KOHYCa, TO Ui ITOAHOTH 06paboT-
KM YYacTKa KaXIblil B3MaX CJICIYET NepeKpbiBaTh 10 KPailHEH
Mmepe Ha 50%.

Kaxnapii pa3, koraa npubop AaeT 3ByKOBOH CHUTIHaJ, MOCTa-
paiiTech repel BuIKANBIBAHHEM Yrafarh, 4YTO 3TO 32 HAX0lKa, Ka-
KOro OHa pa3Mepa H GopMbl M Ha KaKO# ryOMHE HaXoauTcAa. AHa-
JTU3HUPYNATE 3BYKOBBIE CHTHAIBI M MHGpOpPMAaLIMIO Ha TUcIUiee (ecnu
oH ecTh). Eciv BBI yraganu, npekpacHo. Ecnu HeT, mocrapaiTech
onpeAeauThb, noyemy. YeM 6onbile Bbl ITUM 3aHHUMaeTeCh, TEM
Jy4Yilie 3TO Y Bac OyaeT nony4yarbes, TeM OBICTpEE Bbl HAYYHUTECH
paboTaTh ¢ METALIOUCKATENEM M TOHHMATD BCE, O YEM OH Bac MH-
(hopMHpYET.

Korna Bel BLIKONIATH HAXOAKY, NPOBEPETE AMKY IMPHOOPOM,
yT10OB1 YOSAHTHCA, YTO B Heli Gonbliie HHYero Het. Beerna 3akanel-
BaiiTe aMku, CobupaiiTe Mycop, KOTOPhIi Bbl BHIKAIILIBACTE, YTO-
65l BBIKHHYTh €70 B YKPOMHOM MecCTe nojaansiue ot obpabarsiBae-
MOT'O Y4acTKa.

IMonyuyuB curHan, HeoOXoaMMO OTNIPEAETHTE TOYHOE MECTOMNO-
noxeHve obbekTa. Hexkoropsle npubOpBI HMEIOT CIeHANIbHYIO
kHonKy PINPOINT, npu HaXaTHK Ha KOTOPYIO MpHOOD NEPEKIIIo-
YaeTCA B CTATHYECKHH PEXHUM H ONpPeEAcicHHUE MECTONOIOXKEHHA
06beKTa MOXKET NPOUCXOAUTH IMPH HEMMOABHXKHOM KaTywke. [Tpu
HeDONBILOM INepeMellieHMM KATYIIKH MAKCHMAJIBHAA TPOMKOCTh
cHrHana 6yaer Toraa, Korga ooseKT HaX0aAMTCH TOYHO 1O LIEHT-
POM KaTYILUKH.

Insa 6onee TOYHOrO ONpeneieHUA MOMECTUTE KaTyLIKY Ha
I'PYHT HENMOCPEACTBEHHO Han 00beKTOM. [lepemeniaiite KaTyLuKy
MO IPYHTY M3 CTOPOHEI B CTOPOHY M Briepen — Hasan. Haioure me-
CTO, e HaboJaeTca MaKCHMaIbHas FPOMKOCTE 3ByKa IpH 0b0-
HX 3THX NiepeMelieHUAX. B 3ToM MecTe Mo LIEHTPOM KATYLUKH H
HAXoOHTCA OOBEKT.

Ecnu npubop He uMeer KHONKY PINPOIN'TT, To nonoxenue
00BLEKTa TAKXKE HECTIOXKHO Y3HATh, MPHYEM CAEIATE 3TO MOXHO He-
CKOJNBKUMHM CITOCO0aMM.

Jlydliie Bcero ornpeaensaTh MoaoxeHue 00beKTa IMyTEM KPECTO-
0Opa3Horo nepeMellcHUA Hal HUM KaTYLLIKH, paboTas B peXxXume
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«Bce Metaubl». [ loMHHTE, YTO CHrHaN Becerna Haubonee rpoMKHIA,
koraa 00bEKT HAXOOMTCA HEIMOCPEACTBEHHO IMOA LIEHTPOM KaTyil-
k. [IpoBOAHTE KaTyIIKy Haa 00bEKTOM CHaYyaia U3 CTOPOHHI B
CTOPOHY, a 3aTeM BIeped M Ha3al 0O TEX I1Op, [OKa Bbl HE onpene-
JIMTE LIEHTP KPeCTa — TO MECTO Ha 3eMJIe, Ille CUrHa1 Haubonee
IPOMKHMH.

OnpeneneHue MECTOTIONOXEHUS 00beKTa B peXXuMe «JucKpH-
MHHALMA» TAKKE JEMaeTCA NPH KpecTOo0Opa3sHOM NepeMeLleHHH
kaTymikd. [ToMHHTE, YTO MPUOOP NaeT KOPOTKHIA CUrHAN, KOrna
00BEKT OKAa3bIBAETCH BOIH3H LICHTpa KaTyLIKH. [lToHH>XeHHE CKO-
POCTH NepeMeLleHHA KaTYIKH obierdyaeT HaxXoXIeHHe LEHTpa
KpecTa, MOCKOJIbKY peaklus mpuoopa Ha 00BEKT YMEHbILIAETCHA
NpHY HU3KHUX CKOPOCTAX, MO3BONAS JIerYe KOPPE/IHPOBaTh 3BYK C

LEHTPOM KaTYLUKH.

METAJUIOUCKATEJIb TIEPECTAJI PABOTATD

Kak npaBuio, NpH rMpaswibHOM 00pallieHHH MeTAUTOHCKAaTe -
JM cayxar noiro. Tak, pupma «Te3opor» gaeT rapaHTHIO Ha CBOH
npHOopsI Ha 25 neT (Mpy YCAOBHUH OQHOTO MONAb30BaTeNs ). ABTOp
IAHHOH KHHTH YCNEeWHOo uenoas3yet npudop Coinmaster 6000
dbupme White’s, npuobpereHHsIi elte B 1980 r.

Tem He MeHee HeDOoNbILIHE HEUCITPABHOCTH BPEMS OT BPEMEHH
CIY4aKTCA, U HAO OBITE K HUM rOTOBBIM M HE MYTaTLCA, €CJTH ITPH--
Gop Bapyr nepecran paborath. [1pexae yeM HayaTh UCKATh NPU-
YMHY HEMCNIPaBHOCTH NpHbopa, npoeepbTe 6aTapen. Moxer, Bce
aeno B HUX. Ecnu 6araped HopMasibHBIe, 00paTUTE BHUMaHKE Ha
Clenyolue MOMeHThI. Kabesib, COeAMHAI0IMIT KaTYILKY € 3JIeK-
TPOHHBIM GJIOKOM, coaepxut 4—5 nposonos. [Ipu yacToM oTCO-
eIUHeHUH Kabeiist BO3MOXEH 0OpBIB OHOIO H3 NPOBOIOB OT KOH -
TaKTOB pa3beMa. CABHHYB 3alllMTHRII KOXYX pa3beMa, MOXHO
NIOMYYHTB JOCTYI K MPOBOAAM, ITPOBEPHTB HX H HCTIPABHTH Ae(eKT.

Huorna y npudopa nponanaaet 3ByK. 310 NPOUCXOIUT B CIIY-
Yae 0OpbiBa MPOBOAA, HAYILETrO K AMHAMHUKY, WIH IPH MOTaJaH
NMOCTOPOHHHX NMPEAMETOB B rHE30 HAYLUHUKOB. EC/IH rHEe310 YM-
CTO€ U Npubop ¢ HAYLIHUKAMH paboTaeT, TO BCe AEJIO B AMHAMHKE.
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HeobxonumMo unu npunasath 060pBaBLIMIACA MPOBOM, HJIM 3aMe-
HHMTb JUHAMHK.

Pan HevcnipaBHOCTEH OBIBAET CBA3AH ¢ KaTyuikaMH. Boobuie,
KATYLUIKH repMeTHYHbBI, HO HHOTA NPH HEaKKypaTHOM 00palie-
HUHM B HHX MOTYT NOSABJATLCSA TPEIUMHEL, Ye€pe3 KOTOPbIE BHYTDb
nomnagaeT BOAA H BBIBOAUT NpHOOP M3 CTPOA.

I1pM CHABHBIX yAapax NyCTOTENON KaTYIWKOit O AepeBbi H
KaMHUW MOXeT 000pBaThCA NMPOBOM, NOAXOASALIMIA K 9KpaHy KaTyL -
KM, B pe3yabTarte yero npubop nepecraer paborars. B nocaeauee
BpeMs Bce (pMpMbl NEPELIUTH Ha LETbHOAMTHBIC KATYLLUKH, KOTO-
phIE, XOTH M HECKOJIBKO TsDKelee, HO 3aTo OoMee HallexXHee.

HakoHeu, npubop MOXET 0TKa3aThb [IPH NMONagaHWH BOLbI
BHYTPb 3/1eKTPOHHOr0 6710Ka. [1pH 3TOM B HEKOTOPBIX Cy4asX
MOTYT CTOPETh MHKPOCXEMBI, B IPYTHX CIY4YasaX MOC/AE NPOCYLIKH
npubOp HAYMHAET BHOBb HOPMATBHO (DYHKIIHOHHPOBATD.

ITpu pabore BO BpeMd DOXKIA pEKOMEHAYETCA HAJEBaTh Ha
J1EKTPOHHBIN 010K 3alLIMTHLIM Y€X0J1, a caM MpubOop CTapaThbCs He
POHATH B BoAy. Y GONBILIMHCTBA METAJUTOMCKATeNel opraHbl yIi-
paBNeHMA (BBIKJIIOYATENIN, NEPEKIIOYATENM, TTIOTECHLUMOMETPH U
T.I1.) He 3allMILEeHb] OT MONagaHHs B HUX MEJIKOrO NMeCKa U rpsisu,
YTO B KOHLIE KOHLIOB MOXET IMPHBECTH K BLIXOAY MX M3 CTPOA. YTO-
OBl H30€XKaTh 3TOr0, pPEKOMEHAYETCA HAAEBATh HA PYYKY MEPEKITIO-
yaresisi pe3HHKY OT MUMEeTKH H HUTKOM (pMKCHpOBaTh €€ Ha pe3bbe
MEPEKITIOYATENA.

[Tpu nonagaHHM rpsA3M BO BPALLAIOIIMECS OPraHbl yripasie-
HHMA HabmogaeTcs 3acAaHHe WIH 3aTPYAHEHHE BpalLleHUA PYYKH.
Ecny ycTaHOBUTE O PYYKO# pe3HHOBOE KOJBLLO, TO 3TO NMpeo-
TBPAaTHUT BO3MOXHBIH aedekT.



AKCECCYAPBI
M JIPYTHE IIOJIE3HBIE
I IOMCKA BEIIH

HAYIIHHUKHA

OHu ocobeHHO moJie3Hs! NPH paboTe B MecTax, rie CHIbHbIM
IIYM (aBTOTPaHCNOPTa, MOPCKOro npubos, OYpHO# pexky u T.10.)
3arayliaeT CUrHan U3 AMHaMuka npudopa. Mackupysa BHELLIHHE
3BYKH, HAYILIHUKH NMPHHOCAT 3BYKOBOM CHTHAN OT O0LEKTA HETTOC-
peacTBEHHO B yX0. Hepeako rmybokue o6beKThl He MOTYT C(QOpMH-
pPOBaTh CUTHAN, AOCTATOYHBIH /19 3ByYaHMUA JUHAMMKA, HO B Ha-
YITHHKAX MBI €70 YK€ MOXEM CNBIIATE. TakuM 00pa3oM HayIHH-
KM KaK Obl yBEJIHYUBAIOT TNYOHHY ODHapYXeHHUsA 00beKTA.

KpoMe Toro, notpebisisi MEHbILIE 3HEPTHH IO CPABHEHHIO C
JMHAMHUKOM, HAYLITHHUKM YBETHYHUBAIOT CPOK CTYKOBI 6aTapeii Ha
70—80%.

HaywHuKH BBINTYCKAKOTCA pasiu4dHbIX (GOPM, pa3MEPOB U
KoH(purypauuii. XKenareasHo MMETh HAYLUHHKH, KOTOpEIE YA00-
HO CUIAT Ha MOJIOBE, HE COCKANB3BIBAIOT H CHJIBHO He XMYT. O61-
3aTeILHO NOMXKEH OBITh PETryAATOP POMKOCTH LIS KKAOI0 yXa
MM, HA XYI0H KOHEL, O0WH oOLuiA. [leno B TOM, 4TO METAJUIOMC-
KaTenau, Kak MpaBujio, HE HMEIOT PEryJIATOpa FPOMKOCTH, I10-
CKOJIBKY B 3TOM HeT HeobxoauMocTH. OnHako npH paboTe B HayllI-
HHKax rpOMKOCTb HeODXOOMMO perynupoBarb, HHaYe CUJIbHBIE
CHTHaJ1bI, BOSHHKAIOLLUE OT HEMMyOOKMX WU KPYITHBIX 00BEKTOB,
MOTIYT IMOBPEAMTH Balll CIYX.
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YBENHYEHHE 30HL
obHapyxeHua

NP UCNONB3I0BAHKK
HayLWHHEKOE

aoHa oBHapyxeHnA

Puc.25. Yeeauuenue eaybunn obnapymcenus obvexmos
RPU UCNOAbIOEAHUL HAYWHUKOS

HakoHel, npu pabore ¢ HAYLIHHKAMH METAJUTIOMCKATE/b HE
M3IaeT rPOMKHX CHTHATOB, KOTOPbIE 0OBIYHO MPUBIEKAIOT HEXKE-
NaTeNbHBIX 3pHUTEJICH.

B xapky1o noroay MOXHO HCIOJIbL30BaTh DOJIEE TIErKHUe HaylLl -
HHUKH OT IJieepa, HO TaKKe ¢ peryasatopoM rpoMkocTi. Ltekep
HaylIIHHUKOB UMeeT quameTp 6 MM. ECTH HCTIONB3YIOTCSA HAYLIHK -
KM OT TUieepa, TO AJs MX MOAKIYEeHUs HeOOX0IUMO MPHUMEHATD
COOTBETCTBYIOLUMH NepexonqHuK. He moKynanre CIMIIKOM 10po-
rie HayIIHHUKM, KOTOPLIE MpeIHa3HAYEHB], YTOOBI CYLIATH MY3bI-
KY ¥ BOCIIPOM3BOAUTD LIMPOKWH CNIeKTp yacToT. [L1s1 MeTaomc-
KAaTes Ka4eCTBO 3ByKa HE HMEET 3HaYeHHA.

[TOUCKOBBIE KATYIIIKHA

IMoxckoBas KaTyluka siBlseTcsl HeOTheMIeMOH 4acThIo J1I000-
ro MeTa/utoucKarens. BriolHe O4eBHAHO, YTO HH OOWH META/LUIONC-
KaTeJIb He MOXeT paboTaTh 6e3 KaTyiiku. MeHee 04eBUIHO TO, YTO
Ka4YeCTBO M3rOTOBJIEHMA KATYLIKHM, €€ THUIT U KOHCTPYKLIMA OyayT
onpenensiTh, HACKOAbLKO 3(P(hEeKTUBHO META/UIOMCKATEN b PELIAET
NOCTaBIEHHYIO Mepe] HUM 3a1ayy.

70



B Kopnyce KaTYLWKH 3aKJII0YEHBI, KaK MPaBUJIO, ABE aHTEH-
HBbl — TepefaoLas U NMpUeMHas. JNeKTpOMarHUTHOE NOJIE, UCITYC-
KaeMoe aHTEHHOM MnepeaaTyrka, MpoXoauT B OKPYXaKoLLylo cpe-
ny — MOYBY, KAMEHb, I1IECOK, BOAY, A€PEBO, BO3AYX H T.I1. Bropny-
Hblii CUrHa oT 0OBEKTa YIaBJIHBAETCA NPHEMHON aHTEHHOH,
ycuauBaeTcs U HHGOpMHUPYeT Hac 06 0OBbEKTE TEM MM HHBIM CTIO-
cobOM.

[To KOHCTPYKIIMH KAaTYLUKH AeAATCH HAa KOHLEHTPHYECKHE
KOMIUIaAHapHBIE, LIHPOKO3axBaTHbIE THNA 2D, KOaKCHabHLIE,
KATYIIKH C pa3HECEHHbIMU AHTEHHAMM.

KonueHTpHYecKHe KOMIUIaHAPHBIC KATYIIKH. Takas KoHGMUry-
pauus sBaAeTcA Haubosiee pacnpocTpaHeHHOH Y COBpEMEHHBIX
npubopoB. OHa 061agaeT BICOKO YyBCTBHUTENIbHOCTBIO, INTyOM-
HOM 0DHApPYXXEeHUA U XOpouiel TMCKPMMHHALIKEH.

Puc. 26. Konyenmpuweckas KOMNAGHAPHAR KamyuiKa

71



Kak npasuno, B Kopnyce TaKMX KaTyllIeK 3aK1I04eHbI JIBe Te-
peaarolHe aHTEHHBI H OJHA MPHUEMHAs, PacIoIoXeHHBIE KOHLIEH -
TPHYHO B OJHO# IMIOCKOCTH. JJIEKTPOMarHMTHasi 30Ha 06Hapyxe-
HHA 00bEKTA, CO3/1aBaeMast TAKOH KATYILKOM, MMEET KOHHYECKYIO
dhopmy c HaubonbLIEH HHTEHCUBHOCTBIO B LIEHTpe. TakHe KaTyu-
KH JOCTATOYHO IVIOCKHE HJIETKKE. B LIEHTpe Y HUX MOXeT ObITh OT-
BEPCTHE, YTO 00/IErYaeT yCTAaHOBJIEHHE TOUHOTO MECTOMOMOXKEHHA
obbeKTa.

Karymxn mmpokosaxpaTthbie THIA 2D. B 3TuX Karymikax ne-
penaouias U MpHeMHAasa aHTEHHBI UMEIOT BUA 6yKBel D, koTophIe
YaCTHYHO NMEPEKPHIBASICh, 0OPA3YIOT YYBCTBUTENBHYIO K METAJI-
JlaM 30HY UTHNTHYECKOH GopMbl. Takasa KOHCTPYKLUHSA MEHEe
YYBCTBHUTEJIbHA K MHHEpAJIaM IPYHTA M NPH KaXIOM B3Maxe [o-

Puc. 27. Kamywxa muna 2D
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KpbIBaeT 60/bLIYIO TUIOLIaAb. OOBIYHO B HHX MPUMEHAETCH 0C-
TATOUHO TOJICTBIA NMPOBO, MO3TOMY OHM TSDKEJIEE KOHLICHTPHYEC-
KHX KaTyIlIekK.

Kak npaBuio, TAKHMH KaTylIKaMH KOMILIEKTYIOTCH npubdo-
phi U151 MIOKMCKA CaMOPO/IHOTO 30/10Ta. K HeoCTaTKaM TaKHX Ka-
TyLIEK OTHOCATCSI HEYIOBNIETBOPHTE/IbHAS OTCTPOMKA OT XKeJe3a H
3aTpyAHEHHOE onpeneaeHne TOYHOMo MECTOMOIOXECHHSA 0OBEKTA B
rpyHTE. OTH HENOCTATKH YCTPAHEHbI B IIOCTEAHHX SJUIMITTHYECKHMX
kaTyirKax ¢pupMel « Te30po», KOTOpbIe OTIHYAIOTCA BLICOKOM YyB-
CTBUTE/IbHOCTBIO, AMCKPHMHHALIMEH ¥ MUHIOMHTHHIOM MPH LIK-
POKOM 3axBaTe H MaJIOM Bece.

KoakcnaabHble KaTymKH. Takasa KOHCTPYKUHA HCITOJIB3YET-
csl B KaTymikax auameTpoM 2,5—10 cMm. Beicokue TpeOoBaHus K

Puc. 28. Koakcuaabhaa kamyixa
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TOYHOCTH M3rOTOBJICHHS AEA0T UX JOCTATOYHO JoporumMH. [le-
penapoilas aHTEeHHA pacrosaraeTcs Mexay ABYMs NMpHeMHBIMH
aHTECHHAMM.

DTO CO3JaET 3JIEKTPOMAarHMTHOE MoJjie — DoJiee Wik MeHee 01-
HOPOZHOE 10 JUTOTHOCTH NMOTOKAa. OHM 0OBIYHO He NoABEPXXEeHBI
BJIMAHUIO ITOMEX OT BLICOKOBOJILTHBIX THHHUH. [TpeMyiecTso Ta-
KHX KaTylLlIeK MPOABIAETCH NMPH paboTe Ha CUIBHO 3aMyCOPEHHBIX
y4yacTKax, rie OHH MOTYT 0OHapYKHBaTh LIEHHBIE OOBEKTEI, HAXO-
AslMecsd B HENMOCPEACTBEHHOM DIIM30CTH, HANTPUMED, OT I'BO3MS
WIH nNpobKH. KpoMe Toro, OHH rno3sosioT padboTaTs MobNH30CcTH
OT METAUTHYECKHX 3a60poB U cToNGOB.

KaTymks ¢ pasneceHHbIMH AHTEeHHAMH. AHTEHHE! riepeJaTyu-
Ka H NMpHEeMHHKA PACIioioXeHbl B3aUMHO TMEPNEHAHKYIAPHO H
pa3HeceHs! ApyT OoT Apyra Ha | MeTp.

Puc. 29. Pasnecennsie kamywru eayGunnsix Memaaiouckamenei

[IpuMensoTcd B ry6uHHBIX NpHGOpax, 06HapyXKHBAIOT
KPYTTHbIE IPEAMETEI Ha ITYOMHE 4—6 M, HO HE PEarupyloT Ha MeJl-
KHe (pa3MepoM ¢ MOHETY) NpeIMETH.

Karymiku umimyabscHbIX npuOopoB. MoryT HMeTh OIHY AaHTEHHY,
KOTOpas CIYKUT U Nnepefarolieil (B MOMEHT MCITYCKAHHA UMITYJIb-
Cca), M TIPUEMHOI# (B MOMEHT OTCYTCTBMA UMIMTYILCa). OnHaKo yale
MCIONB3YIOT IBE aHTEHHBI, TAK KaK B 3TOM C/IyYae ropasao npoie
OyaeT pa3Bsi3aTh BHICOKOBOJBTHEIE BEIXO[HbIE LIENMH NrEeHEpaTopa
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Puc. 30. Kamyuwxa uMnyascro20 21y06UHH020 Memaiiouckamenn

MMITYJIbCOB TOKa ¥ YYBCTBUTEIbHBIC BXOAHBIE LIETTH. Y HMITYJIbC-
HBIX TPHOOPOB pasMephl KATYLIEK MOTYT OBITh ¥ CTAHAAPTHBIMH H
Gompmu (11 M, 2x2 M win neTs auaMeTpom 5—10 M),

Bce KaTylWKH COBPEMEHHBIX MPHOOPOB HMEIOT 3NIEKTPOCTa-
THYECKYIO 3alllMTY, NPpedoTBpallaoLLylO MOoABIeHHUE JTOXKHBIX
CHTHANOB (HarpuMep, OT MOKpOI Tpaskl). PaHbllle TaKkas 3alliy-
Ta OCYIIECTBAANACH MYTEM OOMOTKH BUTKOB KaTYWIKH (POJib-
roi, Tenepk BHYTPEHHIOK ITOBEPXHOCTL KOPIyCa KaTyllKH no-
KpLIBAIOT rPpa(hUTOBLIM 3/IEKTPONMPOBOAALLMM JIAKOM HJIM HHTH-
GUTOPHI 3NEKTPOCTATHKM BBOASAT HENOCPEACTBEHHO B
MJIACTMACCY KOpITyca KaTYIIKH (TaK Ha3bIBA€MbIC MOHOJIMTHBIE
KaTYIIKH).

Pazmepsl nouckoBbIX Katyiuek npubopos VLF/TR Bapbupy-
o1 ot 2,5 10 60 cm. Kak npaeuno, yeM MeHbILE KaTyllIKa, TEM
MEHBLUMI 110 pa3Mepy OOBEKT OHa MOXeT OOHApYXHTh. boJblne
KATYWIKH NpeJHa3HaYeHb! 1S MOUCKA KPYNMHbIX 00bEKTOB Ha
Gonb1110# rTyOMHE, HO OHH MOTYT TAKKe HaXOMUTh U CPABHHTENb-
HO MeJIKHE 00BeKThHI (MOHETHI, KOJIbLIA M T.11.).

BONBIIMHCTBO METALUIOMCKATE/IEH KOMITIEKTYETCS KaTyILKOR
ot 16 1o 23 cM — 3T0 ONTUMAIBHLIH pa3Mep UL OOLIMX LieJieH Mo-
Hcka. Takue KaTyiKH — JierkHe, UMeloT IHPOKHH 3aXBaT U 10~
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CTAaTOYHO YYBCTBHUTE/IbHBI K LIEJIOMY PALY OOBEKTOB, OOHAPYXUBAst
MX Ha 3HAYHUTEJIbHOM rTyDHHe.,

[1pu pabore Ha yyacTKax C MOBHILLIEHHBIM COACPXKAHMEM Me-
TA/UIMYECKOTO MyCOpa PEKOMEHIYeTCA MPUMEHATD KATYILIKH N1~
ameTpoM 7—12 cM. OHu 061a1a10T BBICOKO# YYBCTBUTEIBHOCTBIO
H paspeLICHHEM, a TAKKE MMO3BOIAIOT D0/1ee TOYHO ONpPENeIATh Me-
cTornonoxeHue obbekra. [Ipu noucke MoHer rmy6uHa oGHapyxe-
HHA IO CPaBHEHHUIO CO CTAHAAPTHOM KaTYUIKOI YMEHBIIAETCS He
HaMHoro (1—2 cm). U3-3a ManeHbKOIO pasMepa CKOpocTh 06pa-
GOTKH yyacTKa 3aMETHO CHMXXAETCs, 3aT0 OH MCCleayercs 6oee
TILATENBHO, YTO MOBLILIAET BEPOATHOCTH HAXOIOK.

Karywku 6onbworo paamepa (30—60 cm) Takxe mocra-
TOYHO XOpPOLIO pEarupyrT Ha MeJIKHE NMpeaMeThl, OAHAKO Hali-
TH HX TOYHOE MECTOMOJIOXKEHHE TPYAHEE, YeM NPH UCIIONb30Ba-
HHH MaJIEHbKHX WJIH CTAaHIAPTHBIX KaTyLIEK. 3aMeTHOTO yBe-
IUYEHUA TYOUHBI 0OHAapYXEeHUS! METKHX 00bEKTOB (MOHET)
OHH He AaT. Ux mpeuMylIecTBO NPOABIAETCH NIPU MTOUCKE
KPYIHBIX OOBEKTOB B YCIOBHAX HU3KOH MHHEPATM3aLIMH TPYH-
Ta. Tak, HaNpUMep, NMPH UCNONb30BAHHH CTAHAAPTHOIM KaTylll -
KK npubop Spectrum XLT o6HapyXuBaeT KacKy Ha riy6uHe
1 M, a ¢ karywmkoit Blue Max 1500 xuametpom 35 cM — Ha riy-
Gune 1,5 M. OIHaKO eC/M TPYHT CHJIBHO MUHEPATH30BaH WIH
COAEPXKUT MHOIO METALIMYECKOrO Mycopa, MpeHMyLIeCTBa
OONBLION KaTYIIKK TEPSIOTCA 33 CUET HEOOXOMHMOCTH CHHXE-
HHA 9YBCTBUTEJIBHOCTH Npubopa.

CreyeT oTMETHTD, YTO KaKnas HHpMa BEINYCKAET pasiIHUHEIe
KaTYIUKH, KOTOPBIE MOIXOAAT K NPUOOPaM TOJIBKO 3TOi HHPMBL.

BATAPEU

BONBIIHHCTBO METAJUTOMCKATENENH paBoTAIOT OT HCTOYHHKOB
nuTalia 9 By 12 B. CooTBETCTBEHHO, MPHMEHSIOTCA OTIEBHBIE
Garapex Ha 9 B, 6ok Garapeii (8 1wT.) Ha 12 B, a Takcke nepesaps-
XKacMble HUKeNb-KaamueBble 6arapen (NiCd), Hukenb-MeTaumru-
punHeie 6arapen (NiMH), nutuit-uonnsle 6arapen (Li-Ion) u
CBHHLIOBEIE aKKYMYJIATODBL.
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Haubosnee geiuessl yro/ibHO-LMHKOBBIE OaTtaper. Ho onu ume-
0T U HAUMEeHBbIIHWI CpoK ciyx0bl. JIyulue Bcero paboTalor rnpu
temneparypax ot 0 °C go +40 °C. Haubonee CKJIOHHBI K TPOTEY-
kam. HeMHoOro 10poXe, HO CJIYXAT A0JblIE LMHK-XIOpHUAHEIC Oa-
tapeH. Takxke CKA0HHBI K nporeukaM. LllenouHbie MapraHieBnie
H6aTapeH UMEIOT 3HAYUTENBHO OONBILIHIA CPOK CIYXObI 1O CpaBHE-
HMIO C IBYM#A NepBbIMH. KpoMe Toro, OHH JIyylile XpaHATCA H JTyY-
iie paboTaIOT MPH HU3KHX TeMMepaTypax. XoTs OHH M CTOAT 0pO-
e, HO B LIEJIOM MX MPUMEHEHHE OOXOMUTCA ASIUEB/Ie YTONbHO-
LMHKOBBIX M IMHK-XJIOPHUAHBIX baTapeit.

Hukenb-kanMuesble repesapskaemMble 6atapeH CTOAT 3HAYM-
TeJbHO aopoxe. [Ipy npaBHIBHON 2KCIUIyaTaLIMM OHM CIYXKAT
OuYeHb J0JII0, MOCKOJLKY X MOXHO nepe3apsxars Ao 1000 pas.
OnHako U3-3a npucyiero um «3ddexra naMaTH» OHH MOTYT I10-
TEPATH CBOK paboToCNOCOBHOCTL ropa3io paHbllie, €CIH IKCILTY-
aTMPYIOTCA HENPaBWIBHO. «DGdeKT naMaTH» 3aKTI0MaeTCs B TOM,
YTO HEPA3PSDKEHHBIN 10 KOHLIA HUKE/Ib-KAIMHEBBIN aKKYMYIATOP
KAaK ObI 3aTIOMHHAET OCTATOYHYI EMKOCTb ¥ BIIOC/IEACTBHH 3aps-
JKaeTcd He ToaHocThio. [ 00opuOkI ¢ 3THM AABJIEHHEM TpedyeTcs
NpOoBEAEHHE OJIHOTO WIN HECKOJILKHX LIMKJIOB 3apsaa-pa3psi, 4To
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BHOCHT OnpeleneHHble Heya00CTBa NMPH 3KCIUTyaTaluy HHKENb-
KaIMHEBbIX aKKYMYIATOpOB. MMEHHO M3-3a 9TOro ux npekpaTH-
JIH UCTTOJTB30BAaTh U1 MTUTAHHUA MOOHIBHLIX TeIe(DOHOB.

B 3TOM OTHOLLIEHHH rOPa30 Ny4llle HUKeTb-MeTALITHIPH,I -
Hble 6aTapen, kotopsle B oTiHuue ot NiCd Gatapeii monyckaior
MOA3APAIKY B 11060€ Bpems 6€3 HeoBXOOUMOCTH MOJHOCTBIO pa3-
panuTh 6arapero. OnHako ans a¢beKTHBHOI paboThl baTapeu He-
0bxoouMo NMpoBecTH 3—5 LUMKIOB 3apaAna-paspsana Hosoit NiMH
6arapeu. [ns 310ro HeOOGXOAUMO nepe NMepPBLIM UCMONTB30BAHHEM
MOJTHOCTBIO 3apAANTE ee. MBI peKOMeHAyeM MoMecTHTh 6aTapeio
nepe nepBbIM UCTIONBE30BAHMEM MO/ HANPIKEHHE He MEHee YeM Ha
12—16 yacos. B uaeane — 20 yacos. He crouT GecnokoMTscs 0
TOM, YTO YPE3MEPHO IIHTEIbHOE HaX0XAeHHe GaTapeH, NMoaKIIo-
4YeHHOH K paboTarluemMy 3apATHOMY YCTPOHCTBY, MPUYMHHT Ka-
KOM-M00 Bpea. Y CTpoiicTBO MMeeT BCTPOEHHYIO 3alUTY H MEHA -
€T HarnpsoKeHHUE COTJIACHO CTeNeHH 3apana barapen. Ecyim 6arapes
3apsKeHa NONIHOCTBIO, 3apAAKa NPeKpaliaeTcs.

Tenepsb BB MOXETE MCNONB30BaTh OaTapeo. OfHako nocra-
paiTech, YTOOBI IMPH NEPBOM IKCIUTYaTALMH METAJUTONETEKTOPA C
HOBOW Oarapeeil OHa CMOTI/Ia MOMHOCTHIO pa3paauThes. CKopee
BCEro, BaM NMoHagoburcs 2—3 qHa HHTEHCHBHOI paboThi ¢ MeTan-
JIOMCKATEJIEM.

Bpems BTOpOI#i 3apsaku He A0/KHO GBITh MeHbIe 12 4acos.
B umeane — 16. Takux uMkIoB (MONHOE pa3pskeHHe — 3apsIKa
16 yacos) norpebyercs He MeHee Tpex. JIyuiue, ec/iu MaTh. DTH
MPHEMBI OTHOCATCS TOJIBKO K HAYATy MCITOIb30BAHMUA HOBOI Oa-
TapeH. B manbHeiueM NoMHOCTLIO pa3psiXaTs 6aTapelo He Tpeby-
ercd. Bbl CMOXeTe noa3apsixath e, He3aBUCUMO OT TOTO, MOJTHO-
CTBIO OHa PAa3pANHIACH WM HET. 3aTO BLINMOJIHEHHE 3THX PEKOMEH -
JALMH 3HAYHTEILHO MPOUTHT CPOK C/TYKOBI Ballieii 6atapeu.

Ecim Garapest He HCTIONb3yeTCA B TEYEHHME AO/TOT0 BpeMeHH (OT
6 1o 9 MecsLeB), BaM ClieXyeT BBIMOJHHTD BLILLE YKA3aHHbIE Acii-
CTBHS, Kak ecny Ol 310 ObUIa HOBas Oataped. Beero 3—5 uuknos
3apsAia-pa3psna — My Bac INOMHOCTRIO MOATOTOB/IEHHAs 6aTapes.
Bbl HUCKOJIEKO HE MoTepsieTe B MPOH3BOAUTETbHOCTH.

Haubonee apekTuBHBI THTHIT-HOHHBIE 6aTapeH, KOTOPHIE,
XOTs H CTOSIT NOPOXeE, HO HMEKOT DoJiee BHICOKYIO EMKOCTE NPH
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meHbleM Bece. Kpome Toro, Li-lon aneMeHT HMeeT HanpsikeHue
4,2 B, a NiMH — Bcero 1,2 B. 3to 3Hauur, 4yro Li-lon barapes
MOXKET COCTOATB U3 2—3 3/1eMeHTOB (DaTapeci oHa Ha3bIBaeTCH
[TOTOMY, YTO, KPOME 2JIEMEHTA, UMEET ELIE U IEKTPOHHYIO CXEMY,
NpeaOXPaHAIOLIYIO €€ OT ITTyOOKOIo pa3spsiaa, nepesapsaa v Kopor-
koro 3aMbikanusn), a NiMH — He MeHee yeM M3 BOCBMHM. A UIA
fatapei CYLISCTBYET NPABKWIIO: 4eM MEHbIIIE OHH HMEIOT JJIEMEH -
TOB, TEM OHH HaAEXHEi U AoNblle paboTaloT NPU NPaBWIBHOH K-
CIUTYaTaluH.

OnHO#M B3 OCHOBHEIX KaY€CTBEHHBIX XapaKTEePHCTHK aKKYMY-
NATOpAa ABNAETCA ero eMkocTb. OHa U3MEPAETCA B aMIep-yacax
(A - 4) WIH MIWUTHamIep-yacax (MA - 4, 1 MA = 0,001 A) 1 obo-
3Ha4YaeT BeJIMYHHY TOKA pa3psaia, IpH KOTOPOM MOMTHOCTBIO 3apsi-
XEHHbIH aKKYMYJIATOP pa3spAgUTCA N0 HaNpsDKeHUS KOHLIA pa3ps-
na3a | yac, YeM Brile eMKOCTb aKKYMY/IATOPA, TEM JIyULLie.

3Has eMKOCTBh aKKyMYJIATOpa (MM aKKyMYIATOpPHOM DaTa-
peH), HECTIOXHO PACCYMTaTh BpeMst paboThl 3IEKTPOHHOIO YCTPOH-
ctBa. sl 3T0r0 HEOOXOMHMO EMKOCTb aKKYMYJISATOPa Pa3sie/iuTh
HA TOK pa3psaaa (ToK Harpy3kM). B pe3yibrare nojy4uM npogon-
XUTEJIBHOCTh HeTNpepbiBHOM paboThl MeTayutonckarend. OObYHO
oHa coctasaser 15—20 yac. a1nsa NiMH 6arapeit u 50—60 yac.
mna Li-Ton 6arapeii. CyluecTBylOT CTaHIAPTHEIE M YCKOPEHHBIE
METOIBI 3apAaa akKyMYIATOPHEIX Oarapeil. CTaHmapTHBIA 3apsaj
ABNSIETCS cCaMbiM Be3onacHbBIM Ui T060# 6aTaped. Eciin npume-
HAETCS OBICTPBIN 3apsA/l, TO B ITOM C/Iy4ae OYeHb BAXHO, YTOObI Da-
Tapes nepel HayaJoM 3apsaaa Obiia MoJHOCTRIO pa3pskeHa. 3a-
pAIHBiE YyCTpOiicTBa, 0becrieynBaloie OLICTPLIH 3apsal, HAYHHA-
10T 3apAnHbINA LIMKJI C pa3pana akKyMy/IATOpHO#H baTapeu, sl TOro
yTOBKI 3aTEM 3apAIMTE €€ 10 TIOMHOH eMKOCTH. DTH YCTPOMCTBA,
HMEIOLLHE CIIELMATBHYIO 3IEKTPOHHYIO CXEMY YIIpaBJIeHHs 3apsi-
IIOM, CTOSIT IOPOXE CTAaHAAPTHBIX 3apsIHLIX yeTpolicTs. OnHaKo,
KpoMe COKpallieHUsA BpeMEHH 3apsaaa, UX MpUMeHEeHHE MMO3BOJISACT
YBEJIMYWTE CPOK CTY>KObI 6aTape, T.K. MeIJIEHHBI 3aps crocob-
CTBYeT pa3BUTHIO «3(ddeKTa mamsaTi». OroBopku 3aech HeT. I1po-
H3BoaUTENH, roBops, 4yto ;1A NiMH Gatapeii aToT 3¢ dekT Hexa-
pakTepeH, JiyKasaT. OH BCe-TaKM MMEET MECTO, XOT$ BbIPAXKEH HE
CToJIb ApKO, Kak B NiCd 6atapesix.
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JlvutHii-uoHHBIe GaTapen He MeIoT «addexTa namatu». Crie-
AYET OTMETHTb, YTO JUIA 3aPANKH THTHH -HOHHBIX GaTapeil npumMe-
HSIIOTCS 3apsA0HbIC YCTPOHCTBA, HECOBMECTHMBIE C 3apANHBIMH
YCTPOHCTBAMU HMKE/Tb-METAILITHAPHIHBIX AKKYMYJIATOPHbIX 6a-
Tapeii.

HecMOTps Ha BEICOKYIO CTOMMOCTB Nepe3apsiKaeMEIX 6aTa-
pe#, B LIEJIOM UX MPUMEHEHHE BHITOIHEE B ICHEXKHOM BBIPAXXEHHH
MpH 4acTOH paboTe ¢ METAJUIOHCKATENEM IO CPABHEHHMIO C O6BIY-
HbIMH DaTapesMH.,

CBUHLOBBIE aKKYMYIATOPHI, HCTIONB3YEMBIE B npubopax
pupmer AKA, Taxcke He uMeioT «addexTa maMaTH» U MOTYT IO/ -
3apsoKaThCs B 1000e BpeMa. HegocraTkoM ux saBisierca 60bHI0M
BEC.

Pabota 1 cpok ciryx6b1 nepesapsixaemoii 6arapey oueHb 3aBHU-
CAT OT CODMOACHHST HUXENPHBENEHHBIX NPaBWT 0OGpallieHUd C
HHMH.

3apsa v paspsn;

I. OnTMManbHble paboune XapaKTEPUCTHKH HOBOTO aKKyMYy-
JISITOpa NOCTUTAKTCA TONBKO IMOCIE TPEX-IATH MOJMHBIX LIMKIOB
MOJTHOTO 3aps/a/pa3psual Ito Kacaercs Tonbko NiMH akkymy-
NATOPOB.

2. AKKyMYJISATOPHYIO GaTapeio MOXHO 3apsiKaTh H pa3pAaXxarth
COTHM pa3, OMHAKO NP 3TOM OHa NOCTeNeHHO N3HauBaercs. [Tpu
3HaYHUTENbHOM CHHXXEHHH NPOOIKHUTENBHOCTH paboTh ClieayeT
3aMEHHTE DaTapeio Ha HOBYIO.

3. HeucnonsayeMoe 3apsaHoe yeTpoiicTBO HEOBXOIMMO OT-
KJIIOYaTk OT HCTOYHHKA MHTAHMA (CETH NMepeMeHHOro ToKa MK
OOpTOBOIi CeT aBTOMOOHWIS).

4. He cnenyer ocTaBisTh aKKyMyJISITOPHYIO 6aTapeio MomKIIo-
YC€HHOH K 3apsAHOMY YCTPOICTBY Ha CPOK BOJIee CYTOK, TOCKO/b-
Ky ni€pe3apsii COKpalllaeT CPOK €€ CIyXObi.

5. EC/t nOMHOCTBIO 3apsKE€HHBIH aKKYMYJISITOD HE MCTIONB30-
BaTh, OH CO BPEMEHEM Pa3psAIHUTCA.

6. [lns1 yBeTUYEHMs: IPOAO/KUTENBHOCTH PABOTHI HUKE/Tb-Me-
TAUITHAPHIHOTO aKKYMYJIATOPA CNEAYeT BpeMsi OT BpEMEHM OCY-
LICCTBIIATD €I0 [TOJIHBIH Pa3psil, OCTABSA MPUOOD BKIIOYEHHBIM.
[TonbiTKH paspsaouTs 6aTapeio APYruM Crioco60oM HEAOMYCTHMBI.
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7. DKcTpeManbHble 3HAYEHUA TEMIIEPATYPbl CHHXAIOT CIO-
cOOHOCTh AKKYMYAATOPA K HAKOIUIEHHIO SHEPriH 3apsAia, no3To-
My Nepe 3apsanoM HeoOXoauMo, YTOOBI TeMIepaTypa akKyMYyJIATo-
pa ObU1a B Ipeienax KoMHaTHOM — +15—25 °C.

WMHCTPYMEHTHI
JUTA U3BJIEYEHUA HAXOJIOK

JIns u3BIeYeHUA HAXOOK MPUMEHSIOTCH Pa3IMYHbIE HHCTPY-
MEHTBI — HOXW, OTBEPTKH, COBKM, CaniepHble H CAlOBLIE IOTATHI,
HIyTEl, OYpsI M T.I.

HexkoTopblie 13 3THX UHCTPYMEHTOB YA0DOHO KPenUTh Ha PeM-
He. ABTOPb! PEKOMEHIYIOT IPUMEHATD JU1S1 3TOM Lie/IH apMEHCKHIA
pemeHb npou3soacTea CLIIA, KOTOpBIH Tenepb MOXHO NpHoGpe-
¢t B PoccHH B MarasiHax, TOPrylouMx TYPUCTHYECKHM CHApsA-
XEHHUEM H OpYXHEM. DTOT peMeHb A0CTATOYHO LUMPOKHUH, NPOY-
HBIi, XeCTKHW#M, YI0OHO 3acTerHBaeTCA U PETYIMPYETCH.

Oreeprka. 111 M3BNeUeHUs MOHET ¢ Ty6uHbI 5S—10 cM npH-
MeHseTcs 0ObIYHASA MUIOCKas OTBepTKA. UTOOBI HE NMOBPEAMTh MO-
HeTy, PEKOMEHIYeTCs CTOYMTh OCTPbIE KPasi M YTbL

Hox. [TpumeHsercs s BbIpe3aHus AEPHOBBIX POOOK, Ap00-
JIeHKsi TBEPILOTO I MEP/ION0 rpyHTa, 00pe3aHHs TOHKMX KOPHEH,
MeHaloumMx padboTe U T.11.

JTMHa ne3BUs NOIKHA ObITh 15—18 cM, TonrHa 4—5 MM.
PykosaTKa 13 pe3uHbl WK KOXH. BeiGop HoXel ceHyac A10BOJIBHO
BONbILIOI, ¥ MOXHO BEIOPATH ITO CBOEMY BKYCY MOAXOIALIYIO MO~
nenb. KoHew yexiia peKoOMeHAyeTCst OTpe3arh, YTo0bI 3eMJIs, MoMna-
JIAIOILIAS C HOXOM B YeXO0J, IIOCTENEHHO M3 HETO BBICHINAIACH.

Copok. [L1st U3BJIeUEHUSI MOHET, 3a/IeralolHX Ha HEOObILIOH
ry6uHe (5— 10 cM) MHOTAA NTONIe3eH CanoBblit COBOK. KOHel ero
MOXHO 3aTOYHThb, 4TOOBI OH MOT IpOpe3aTh AepH. COBOK A0JKEH
OBITh IOCTATOYHO XECTKMM M YI00HBIM ITpH pabore.

Ipo6uux. ITpo6HKK AeaeTcst U3 UIMHHOM TOHKOM (3—4 MM)
OTBEPTKHM, KOHel KoTopoit 3akpyrisercs. [1porbikas MpOOHHKOM
TPYHT, Bbl JIETKO MOXETE HAWTH TOYHOE MECTOTIONIOKXKCHHE MOHETHI.
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HT06b! IpeAOXpaHUTL MOHETY OT MTOBPEXIEHMS Ha KOHEL, NPOOHH-
Ka MOXHO HAHECTH CJION 3TMOKCUIHOMN CMOJTBI.

Iyn. Ecnau rpyHT 0CTATOYHO NMOJATAUB, TO JUIS TIPOBEPKH
rnyboKoi HaXOAKH MOXHO € YCNEXOM MCIIOAb30BaTh LIYIT, U3r0-
TOBJICHHBIH M3 NPYTKA 3aKaneHHOU ctanu guaMerpoM 8—10 MM U
nnuHo#H 130—150 cM. K BepxHeMy KOHLY NpHBapHMBaeTCs Iore-
peyHas py4yka, a B HHXHIOK YaCTh BBHHYMBAETCHA KOHUYECKUH
HAKOHEYHHUK, JUaMeTp OCHOBaHHA KOTOPOro Ha 2—3 MM Gonbile
auamMetpa npytka. [1poTeiKas UIYIIOM rPYHT M AOTPArUBasCh UM J0
HaXOIKH, BBl HAYYMTECH PACNO3HABAaTh MaTEPHAJT, H3 KOTOPOTO
COCTOMT Haxo[kKa (MeTajul, KOCTb, KEpAMHKA, CTeKJ10, Oymara, ae-
peso). Lllyn 3KOHOMUT BPEMS Ha BHIKATILIBAHME HAXOIKH, KOTO-
past MOXKET OKa3aThCs pXKaBbiM BeaApoM. K coxaneHHIo, He BCeraa
IPYHT MOXHO MPOTKHYTH Ha 1,5 MeTpa ynom. B atom ciayyae Mo-
XET NoMoub Oyp.

byp. [1pH obHapyXeHHM rIyOOKMX OOBEKTOB META/LIOUCKA-
T€JIb HE B COCTOSIHUH PAaclo3HarTh, U3 KaKOro MeTanna, Y4epHoro
WIH LIBETHOIO, CAENAaH 3TOT 00BEKT. YT00h! ONpeae/IMTh THIT METAN-
n1a, HeobM3aTeIbHO KONATh AMY ryoHHO#M 1,5 M. MoxHo npoby-
PHMTB OTBEPCTHE AHAMETPOM 4—3 CM PYYHBIM OYpOM, OITYCTHTh B
HEro LIMJIMHAPHYECKYIO KaTyLLUKY AHaMeTpoM 2,5 ¢M U, HCTTIONE3YA
AUCKPHMHMHALIMIO, OTIPEAETUTD THIT METAILIA, ITOC/IE YEro IPHHH-
MaTh PELLIEHHE — KOTIATh AMY HIH HE KOMaTh.

Jlonara. B Tex MecTax, rae He TpeGyeTcsi aKKypaTHOE BBIKATIBI-
BaHHME HAXOMOK (JiEC, MAXOTHOE MOJeE rmocie YOOPKH ypoxas U T.1.),
0ObIYHO UCTIONB3YIOT JIOMNATY.

Konare ynobHee 60/1b1110# JI011aTOM, HO YACTO MAICHBKASA JIO-
nara, Tak HasblBaeMasd «Majnas carepHas», 6olee NpakTHYHa.
B nosneBbIx yC/I0BUSIX €€ MOXHO HCTIOBL30BaTh M KK TOTOP, M KaK
xonoaHoe opyxue. O4eHp KaueCTBEHHBIE JIONAThl BEITYCKAIH B
Poccum ewte no Iepsoit MupoBoit BoiiHbl. KperuieHne yepeHka co-
CTOSJIO M3 ABYX CKJCMAHHbIX YacTel U MOYILEro Ha KOHLE CTAX -
HOro KoJsibla. Brynka nna yepenka 6bi1a JOCTATOYHO UIMHHAA.
[UTBHIK TONAaThl M3rOTORJIANICH M3 3aKANEHHOMH CTATH.

Ceityac 0ObIYHEBIE CanepHbIe IOMATEI IV ADMHMH 3aMETHO XYXKe
KaK I10 Ka4eCTBY M3rOTOB/IEHHS, TAK M 0 KayecTBy MeTawna. Q-
HaKO psji POCCHHCKUX QHPM OCBOMJI BBIMYCK HEIUIOXHX JIOMNAT,
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Cpedy KOTOPBIX MOXHO OTMETHUTH JIONATY NPOU3BOACTBA (PHPMbI
«Cneumarepuanei» B Cankr-Ilerepbypre. OHa caenaHa w3 OpoHe-
BOM CTATH M cIIocoOHa nepepybaTh rBo3aM U 15-MM yronok. ¥a06-
HYIO CKJIaHYIO0 JonaTKy aenaioT B Mockosckom HUMUCranu.
BrinyckaeTcs 3 BapMaHTa JonaThl — M3 00BIYHOM cTanu, 6GpoHe-
BOI CTa/MH M TUTaHA. M3penka B MarasMHax NnosBjAseTCS jonara
«CneuHas» 1 ee rpakaaHckuii BapuaHT «Kpot». B ocHoBy iona-
THI IONIOXEHA HIeA pacKpbiBaKlerocs Hoxa. B oTKpeiToM noso-
KEHHM 3aLUENKa CTATMBAET NMOJIOBHHKM PYKOATKH H INONyYyaeTcs
KecTKast KOHCeTpyKuus. Ha ocHoBe 310il lonatsl pa3paboraHa Tak
Ha3bIBaeMad «Majlas apXxeosioryyeckas jonaras. Jlonarka Hebonb-
1A, LENbHOMETALUIMYECKAA, C HAK/IAAKaMH Ha PYKOATKE U3 yia-
POTIPOYHOTO IJIACTHKA.

Mammuri. B nociaeaHee BpeMs Ha pbiHKE MOABWIMCH MOCTOSIH-
Hble MArHMUTBI Ha OCHOBE COESIMHEHWH PeIKO3eMENbHbIX METAJUTOB.
Mopma 1x pasHooOpasHa — WHWIHHAPHI, IIaCTUHDI, KOJIbLIA, CTEP-
*HH. Takue MarHuThl, pa3MepoM, HanpUuMep, CO CHYEYHbIN KO-
po6oK, MOTYT MOAHMMATH ABYXITYAOBYIO rUpio. X ¢ ycnexom
MOXHO NMTPHUMEHSATD MPH IMOMCKE XENEe3HbIX MPEAMETOB HE TOILKO
Ha JHE BONOEMOB, KOJIOALIEB, HO M BIPYHTE. TaK, HCKaTe/IM METEO-
PUTOB, ITOJTYYMB CUTHA, HE YTPYXKIAIOT cels onpeaeneHHeM ToY -
HOI0 MECTOMONOXEHHS METEOPHTA, a IIPOCTO Pa3pPhIXIAIOT 3EMITIO
NoJ KaTYUIKOH ¥ M3BJIEKAIOT U3 Hee METCOPHT C IMOMOLLBIO MarHH-
Ta, 3aKPETUIEHHOr0 Ha IITHIKE WY YepeHKe JIONAaThI.

Haxkosennnks. Hako/eHHHKH HCITONB3YIOTCA LIAXTEpaMH,
NapkeT4YUKaMH M TIOOMTENAMH KaTaHHA Ha POJIMKOBBIX KOHBKAX.
Onnako npu paboTe ¢ METALTOUCKATENEM OHH HE MEHEE MOME3HbI,
XOT$ U BRIMISAAAT JOBOJBHO HENENo. 3aKperisioTes ¢ MOMOLLBIO
auny4yek. UX nerko caenarb CaMUM M3 NOAXOAALLUX MaTepUa-
JIOB — ryb4yaToi pe3uHbl, BOHJIOKA H T.I1.

Memo4kH A1 HAX0A0K H Mycopa. M 3roToBnsaoTcs U3 TKaHH
WM nmnacTuka. PupMeHHbIe MEILIOYKH HMEIOT BUA dapTyka ¢
ABYMSA KapMaHaMH — OOMH IJIA HAXOOOK, APYroi Wisi Mycopa.
KoHeuyHO, MOXHO CKJIaILIBATE HAXOJKH U B KApMaH, a MyCcOp He
cobupath, 0AHaKO KapMaH OBICTPO NMpOTPETCsA, a Mycop Bbl Byne-
T€ ONATH COOMPaTh, €CJIH CHOBA MPHUAETE HA 3TO Xe MECTO Yepe3
HECKOJIBKO JieT.

83



IepuaTku. B 3eMne MHOTO NpeaMETOB, KOTOPLIMU Bbl MOXETE
MOPaHWUTb PYKH, BHIKAIbIBast HAXOOKH. DTO OCKOJIKH CTEKA, OCT-
pble KAMHH, IBO3M, KOHCEPBHLIE 0AHKH M T.11. Tak 4To JTyyLue pa-
boTaTh B nepyarkax.

Yexunl Ha npubopsl. [1pu pabore B JOXKILITHBYIO MTOToAY peKo-
MEHIYETCA HAleBaTh CleLIMaANbHBINA 3aUIMTHBIN YE€XO0N Ha 3JIEKT-
POHHBIi 6710K. B npoTMBHOM C1y4yae BHYTPb MOXET ITONAacTb BOAA
M BeIBeCTH NpHBOp M3 cTpod. Takoii 4eX0a MOXKHO CILIMTh M CaMO-
MY W3 ITOAXOOALLEH TKAHH.

CyMKH 115 nepenocku npubopa. MeTtajutouckare)iu, Kak rpa-
BWJIO, MOCTaBJAIOTCA B KAPTOHHBIX Kopobkax. B Takux Kopobkax
ero yI0OHO XpaHWTb, KOTAa MpUbop IITHTENBHOE BpEMS HE HCTONb-
syetcs. OIHaKO MM Bbie3ie Ha NpHpoay boee y1obHO nepeHo-
CHTB €ro B COOpaHHOM MM TOAYCOOpaHHOM BH/E B CNICLIHATTBHBIX
CYMKaX, MOXOXMX HA T€, B KOTOPHIX NEPEBO3AT PYKbA.

KAPTBHI

KapTra — MHCTpYMEHT 1115 ODUEHTHPOBaHHA HA MECTHOCTH.
Ipu nouckoBbIX paboTax NPHXOAUTCA HCMOMB30BaTh CAMBIE pas-
HOODpa3HbIe KapTorpaduyecKue MaTepHabl.

CyllecTBYIOT COTHHM TMIOB KapT, OHAKO /U1l ODHEHTHPOBA-
HUS HCTIONB3YIOT B OCHOBHOM JIBa THIA. DTO, BO-NEPBHIX, ILJ1a-
HUMETpHUYECKHE KapThi, II€ CYLWECTBYIOLIAs TEPPUTOPHS OTO-
6paxaercsa kak abconoTHO ruiockas. Ha cxeme OTCYTCTBYET Xa-
pakTep peabeda U H3006paxaloTcs TONBKO TaKie 00bEKTEI, KaK
LIOCCEMHBIE M XeJle3Hbie IOPOrH, TPOMEL, PEKH, 03Epa, ropoaa v
[EPEBHH.

['opa3no 6osee mosie3Hb! 1S MOMCKOBKKOB BOEHHO-TONOrpa-
buyeckue KapThl (C KOTOPBIX CHATHI TPH(BI «CEKPETHO» U «COB.
CeKpeTHO»), JAIOLIMeE NpeAcTaBIeH e 0 naHmwadTe ¥ penbede me-
CTHOCTH H300pakaeMoil TeppHUTOpHH, BKITIOHasi 0603HaYeHHE BO3-
BBbILLICHHOCTEH, HU3MEHHOCTEHH, YLLIEHIA, peK, 03ep, OOpHIBOB, Jie-
COB M 60M10T, a TAKKE JOpOT, TPOII, TOPOA0B H J€PEBEHb.

Kaxnas kapra COIepXHT YKa3aHHMe Ha UCIIOIb30BaHHbIH PH
ee COCTABIEHUH MaciuTab, YTo MO3BOJSIET CYIUTh O COOTHOLLIEHHH
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MeX1Y JUTHHOM JIMHUHM Ha KapTe W JUTMHOH COOTBETCTBYIOLLEH e
JMHUMA Ha MecTHOCTH. OOBIYHO MacLTal yKa3biBaeTCs KakK B YHC-
neHHOM (hopMe B BHAE APOOH, TaK U BJIHHEHHOH.

YucneHHbIH MacwiTad, HanpuMep 1: 50 000, cenaerenscTBy-
eT 0 TOM, YTO peajibHbIH MHP BOCIPOHU3BOAMTCA Ha KapTe B OAHY
ATHAECATUTBICAYHYIO CBOETO NeCTBUTEILHOTO pasMepa. Takum
ob6pa3oM, 1 cM Ha Kapre maciutaba 1: 50 000 npeacrasnsier
50 000 cM, T.e. 500 M Ha MECTHOCTH.

JInHeHHEIH MacLITad UMeeT BUA NMPOCTOM JIMHHUH, pa3ieneH-
HO#i Ha €AMHMLIBI JUTMHBI, HAMPUMEDP Ha KWIOMeTpbl. PaccToaHue
MeXIy AByMs TOYKAaMH Ha KapTe MOXHO H3MEPHTH C MIOMOLIbIO
LHPKYJISA-U3MEPHTENS, KOTOPBIH 3aTéM HAKIAaIbIBacTCA Ha JIU-
HelHbBIIH MacTab co CYUTHIBAHHEM 3HAUYCHHA peaIbHOTO pac-
CTOSHMA Ha MECTHOCTH B NMPUBBLIYHbLIX € AMHHLIAX H3MEPEHUA pac-
CTOSTHHH.

K coxaneHHI0, KapThl YCTAPEBAIOT, IIPHYEM B MECTHOCTAX C
60JIBLLOI IUIOTHOCTHIO HACEIEHHS 3TO IPOMCXOIHT OYEHB OBICTPO.
To uTo 66110 H300paXkeHo (KCTaTH, C BECbMa ITOXBaAIbHONU TOYHO-
CTBIO), HANPUMEDP, Ha KapTaX cepeanHbl X1X B., yXe ycTapeno u
BHIOU3MEHMWIOCH: NMPOBEIEHBI HOBbIE A0porH, JIDII, BrIpyOneHb!
neca, obMeNIeIH peKH M HC4Ye3/u HeboJbILIHE 03€pa, paspoCciuCh
NMPUIopoakLl, UCYEITH MHOTHE OEPEBHU U T.11.

[TosToMY, HAPAMLY C COBPEMEHHBIMH, O4YEHb ITOJIE3HEI V1A OTBIC-
KHBaHMA MOAXOMALINX Ui paboThl MECT M CTAphi€ KapThl. ITO
mwnaHel MexeraHus koHua XVIII B., kapte Llly6epra u Menoe
(XIX B.). C HEMM MOXHO NO3HAKOMHUTLCA B apXMBaX, KPYMHBIX
rocyaapcrBeHHBIX 6ubnuorekax, B MHTtepHere. CtapuHHBIE Kap-
Tl HEKOTOPBIX 06Js1acreit BOKpyr MockBB MOXHO NpHobpecTH B
dupme «PonoHHUT».

MecTononoxeHHe Ha KapTe OIMMMCHIBAETCA C HCMOJIb30BaHHEM
OTMETOK HIMpOTH M 1onroThl. Ha rnobyce 3eMiIH THHUM LIMPOT,
MMeHyeMBle Napa/Uie/isMU, OMOSICRIBAIOT 3¢MHOI 1Iap B BUIE Na-
PaJUIeIbHBIX YKBATOPY KOJNEL, IHAMETP KOTOPBIX YMEHBIIASTCA 10
Mepe npubmpkeHus K nonwcamM. JIMHKUM J0/T0T, H3BECTHBIE KaK
MEpHIOHaHBbI, MPOXOOAT BEPTHKAILHO Yepe3 MOIIOCHI, [IEPECEKAIOT
3KBATOpP MO NPAMBIM YIJIOM U JIEJIAT IOBEPXHOCTb 3€MJIH Ha PAI
CEIrMEHTOB.
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Puc. 32. Cmapunnas u cospemenras kapmei 2. Cepnyxoea u e2o oxpecmnocmeii



HIMPOTA

[MpeacTaBbTe ABE HCXOAALIME W3 LIEHTPA 3eMJIH JIMHUH, OJHA
13 KOTOPBIX TPOTAHYTA K BaM, a apyras K Onvxailiel ot Bac ToY-
Ke 3KBaropa. ¥Yromu, oopa3oBaHHBIi THHUAMMU, U €CTh LLIKPOTA Ba-
[iero MECTOHAXO0XIEHHA.

Takum 00pa3oM, LIKPOTA SBISETCS BhIPAXKEHHOM B YTJIOBBIX
rpagycax MeEpoi yIaneHHOCTH OOBbEKTa K CEBEPY MJIH 10TY OT 9KBa-
topa. llInpoTa camoro akBaropa pasHa (°, a mupora CeBepHOro H
HOxHoro reorpadHuecKHX MoOaKOCOB COOTBETCTBEHHO 90° c.11. U
90° 10.u1. llInpoTa, Hanpumep, MocKBbI cocTaBnsaeT 35°45' ¢. 1.

NOJITOTA

Jonrora — 310 Mepa yAAIEHHOCTH 00BEKTa OT HY/IEBOIO MEPH-
JWaHa, KOTOpBIi mpeacTaBnseT coboil BooOpaxxaeMylo TMHHIO,
coemuHAIOLIYI0 CepepHblit 1 KOXHBIM noitockl 3eMJIH U ITPOX0OaA-
myio yepes I'pMHBHYCKYIO 0bcepBaTopHIO (I pHHBHUCKW I MEPH-
nuaH) B JloHnoHe. [lonrora 06beKTa BEIpAXKAETCA B rpaaycax yria,
¢opMHpyeMOro AByMS JHHUAMM, ONHA U3 KOTOPBIX COEAHHSET
LEHTP 3eMJIH C MECTOM TNEpPECEYEHHA C SKBATOPOM HYJIEBOINO MEpH-
NHaHa, a Apyras — TOT Xe UEeHTP 3eMJIH ¢ OnMKaiLuen oT 00beK-
Ta TOYKOI Ha aKkBaTope. MakcHManbHoe 3HaueHHe JonroTsl 180°
dGuKcUpyeTcs Ha MPOTHBOIIONOXHOM OT JIOHOOHA CTOPOHE 3EMITH.

[Tpu yKa3aHHH MOOXKEHHSI MECTa MO [IMPOTE M LOJITOTE LIIH-
poTa Bceraa HasbiBaeTcs M o6o3Hauaercs nepoil. Lllupora v non-
roTra H3MepsaIoTcs B yrioBsix rpanycax. lllnpora Bapbupyercs
ot (° Ha 3kBarope A0 90° Ha nomiocax. JloaroTa MOXeT COCTABIIATh
ot (° Ha HyJIeBOM MepHaMaHe 10 MaKCUManbHBIX 180° BOCTOYHOI!
HIH 3armaqHOM JONTOThI.

B onHoM rpanyce — 60 MuHYyT (60"), a KaKaast MUHYTa COCTO-
HT 13 60 cexyna (60"). OnHa MHHYTa LIKPOTHI 3KBUBAJIEHTHA O/1-
HOM Mopckoi muie (1,853 xm). PaccroaHue Mexay coceTHHMH
OTMETKaM¥ MHHYT JOJIOTH BApbHPYeTCd OT HYJNSI Ha MOM0Cax a0
OIHOM MOPCKOM MIWIM Ha 3KBaTOpe.
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TouHoe MeCTONONOXEHHE YKa3LIBAETCA B rPaIyCcaX, MHHYTax
M ceKyHaax (1 cexyHaa paBHa mpuMepHO 30 M Ha MECTHOCTH).

GPS-ITPUEMHUKH

GPS (Global Position System) — coBpeMeHHas cucTeMa 10~
OanBEHOro ONpeeNeHHst MECTOMONOXEHHS U TOYHONO BPEMEHH Ha
Gase cmyTHHKOBO# uKcaLmK KooparHat. OHa CYMTAETCHA ONHOM
3 caMbIX 3 PEKTHBHBIX CHCTEM HaBUraLIMM M B NIOCJIEIHEE Bpe-
Msi BCE Yallle HAXOAUT IIPHMEHEHHE B ITOBCEIHEBHOM XH3HH,

[NopratusHbIit nppeMHHK GPS, conocraBMMBIii No pasMepy u
LIEHE C MOOWITBHBIM Te/IEOHOM, YKAXKET BaLle MECTOTIONOXEHHE B
J11000i#1 TOYKE TUIaHETHI C TOYHOCTBIO 10 15 M M JaXKe MeHbllIe.

GPS — netrule aMepMKaHCKOro BOEHHOTO BEIOMCTBA. DTa
CHCTEeMa cTasia pa3pabareiBaTbecs B Hayane 1970-x rr. B KauecTse
TOYHOTO H HaleXXHOTO BCEMOTOJHOI0 HHCTPYMEHTA LISl apMMH,
¢nota ¥ BoeHHO-Bo3AYLIHbIX cit CILIA. ITonHOCTBIO BBEIEHA B

Puc. 33. GPS — npuemnuxu pupmm Garmin
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neiicTBHE TOJNBEKO B CEPEAUHE 1990-x rr. ¥ BCKOpPE Halllla NpHUMe-
HeHHe BO MHOTMX IPYTHX, BIIOJTHE MUPHBIX o0nacTax yeaoneyec-
KO# NeaTe/IbHOCTH.

HasurauuonHas cucteMa GPS COCTOMT U3 TPEX OTACIBHbIX
3/IEMEHTOB. CETMEHTA YNpaBJIeHHs, KOCMHUIECKOro CerMeHTa 1
[TOJIb30BATEIBCKOTO CETMEHTA.

CerMeHT yNipaBJIeHusi BKITIOYAET B Ceds MATh Ha3eMHBIX CTaH-
uMit, pa3melieHHbIX Ha Gasax BBC CILIA no BceMy MHpY. OTH
CTAHLIMH TTOCTOSIHHO CIEAAT 32 paGoTo# CITYTHMKOB, KOHTPOJIMPY-
JOT X TOYHOE MOJN0XEHHE, KOPPEKTHPYIOT OpOMTY, CHHXPOHHM3U-
PYIOT AaTOMHBIE YaChl M MIEPEAAIOT Ha CIIYTHAKH NAHHEIE O TOYHOM
MECTONOJOXEHHH ¥ BpEMECHH.

KocMHUYECKMii CErMEHT BKIIOYaeT 24 ClyTHHKA GPS, Bpawua-
JOLLIMXCS BOKPYT 3¢MTH Ha BbicoTe 0K0J10 20 200 KM. Bcero opbut 6
1 Ha KaKIOM HaXoAMTCs 4 CryTHHKA, KaXkapii CIyTHHK 32 12 ya-
COB COBEpILAET OfYH BUTOK BOKPYT 3eMJIM 1 [TOCTOSIHHO NEPENACT
pamMOCHTHAJEI, B KOTOPHIX 3aKONHPOBaHbI JaHHBIE KaK O €T0
cOBCTBEHHOM MOJIOXEHHH M CKOPOCTH, TAK M O MOJIOXKEHHH U CKO-
POCTH BCEX OCTaNIbHBIX CITyTHUKOB. KpoMe Toro, Kaxabii CITyTHHK
riepeAaeT CUrHajibi TOUHOTO BpCMCHHM 1O cobcTBeHHBIM aTOMHBIM
qyacaM.

[Mob30BaTELCKWil CErMEHT NMPEACTaBAeH BCEMH HMEI0-
mumucs B mupe npueMaukaMu GPS, posib KOTOPBIX CBOAMTCA
K MOJY4YE€HHIO CUTHAJIOB CO CITYTHHKA M HX pacuindpoBke, dna-
rofapsi 4eMy Bbl MOXETE ONPE/IEIUTh Balle TOHHOC MEeCTOMoJO-
xeHue (C MOrpelIHOCTHIO 10 15 M) AaXe B yCIOBHAX HYJIeBOH
BMAMMOCTH, YKa3aTh HanpapJAeHne Ha LeNb Ballcro nyTeLe-
CTBMA M paccTosiHUE A0 Hee. KpoMe Toro, NpHEMHHK 3aITOMHHA-
eT Balie HhIHEIUHEe TOJI0XEeHHE, MOITOMY BIOCAESACTBHH BbI
CMOJKETE 3TO NO0XEHUE BOCCTAHOBHUTD, TO €CTh BEPHYTRCA Ha
npexHee MECTO.

Korna cuctema GPS priepBbie cTana foCTyNHOM WIS rpaxJiaH-
cKux Jin11, MHHHCTEPCTBO 00OPOHBI CILIA obecne4dmio BOEHHBIM
NPEMMYLLECTBO B €€ MCMO/B30BAHMH ITyTEM BKITIOUCHHA B NpHHH-
maeMbie rpakaaHCKUMH GPS cHrHaibl HAMEPEHHBIX o1uboK.
B pesysibTaTe 3TOIO, €C/IH BOEHHbIC MOIIH onpenenATb CBOC MEC-
TONOJIOXEHHE ¢ TOYHOCTBIO 10 15 M, a B OTACMBbHBIX CITy4asAX 10 1M
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H MEHEE, TO TOYHOCTH 1 TPaXIaHCKMX JIML COCTAB/IANIA OKOJIO
100 M. I'o npukasy b.KnunTtoHa 1 mas 2000 r. npakTHKa BBOIa
OLUMOOK B OMpeaeeHHe MECTONONOXEHUSA IS FPAXAAHCKHX JIULL
ObL1a OTMEHEHA M Tenepb TOYHOCTh MOKa3aHMil TPAKIAHCKHX U
BOEHHBIX IPUEMHUKOB BIMOJIHE CONOCTABHMBI,

Ceronns peiHok GPS npeanaraer MHOTO pasHOOGpa3HBIX PH-
€MHHMKOB. Bosiee npocTbie MOAETH BBIIAIOT HABHTALIMOHHYIO MH-
(opmarmio B BUae HaGopa KOOPAHHAT, KOTOPBIE 3aTEM MePEeHOCHAT-
csi Ha OyMaxHy1o Kapty. Bojiee noporue Moznenu xpausT B CBOeii
MaMsITH OIHY WJIH HECKOJIBKO 3JIEKTPOHHBIX KAPT, KOTOPbIE BHIBO-
OATCA HA 3KpaH JUCIVIEs C TOYHBIM YKA3aHHEM Balllero MeCTOMno-
JIOXKEHUA.

Bce GonbLiuee yncno npueMunkos G PS ocHalluaeTcs BO3MOX-
HOCTbIO NMOAKNIOYEHHS K MEPCOHATLHOMY WM NMOPTATUBHOMY
KOMITbIOTEPY, Ha KOTOPBIE MOXHO 3arpy3UTh 3/IEKTPOHHBIE KAPTHI
CJIa3€pHLIX IHCKOB MM U3 MHTepHeTa, rmoc/ie Yero BeTHOoM auc-
IUIEH ¢ BRICOKOM paspeliaiolleil cnocobHOCTbIO 06ecieyHBaeT
[OJIb30BATEJIO T€ XK€ NPEHMYILIECTBA, KOTOPbIE OTIMYAIOT A0POTHe
monenu GPS co BcTpoeHHoi 31eKTpoHHO# Kaproit. Cpeam Takux
NPEHMYIIECTB — YKa3aHHUE BALlIEro MECTOMOMIOXKEHHS HEMOCpeI-
CTBEHHO Ha KapTe, a He OTHHMX TOIbKO KOOPAMHAT, KOTOPBIE 3aTeM
HeOOXOMMMO e11le NEPEHOCHTD Ha GYMaXKHYIO KapTy.

B Poccuu cobupalorcs k 2008 1. 0XXHBHTE pa3paboTaHHyI0 B
70-x rr. XX B. /11 a(pMHM HABUTALIHOHHYIO cucTeMy «[ToHace» u
MO3BOJIHTD MOJIb30BATHCA €10 H rpaXKAaHCKUM nuuaM. EBponeiic-
KMH COI03 paboTaeT Hajl CoO3AaHHEM COBCTBEHHOI HAaBHIALIMOHHOI
cucreMsl Galileo.

[TMHIIOUHTEP

HHorna. o6HapyXHB, 4TO B 3EMJIE YTO-TO €CTh, Bl HUKAK HE
MOXETE HAWTH 3TOT NMPEIMET, TaK KaK OH CAUIIKOM MaleHbKHIA.
KoHe4HO, B KOHLIE KOHIIOB BBl €TI0 IOCTAHETE, HO Ha 3TO YXOOHT
BpeMs. CyluecTByioT npubOpkI, TAK HA3BIBAEMBIE MUHITOMHTEDHI,
KOTOPBIE MO3BONAIOT HAXOAWTEL TAKHE NPEAMETHI 32 HECKOAbKO

CEeKYH/I.
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Puc. 34. Munnoiinmep

[MuHnoiiuTep — 310 MANOrabapUTHHII METAUTIOMCKATEND, MO~
MCKOBas KaTyllIKa KOTOPOro YCTaHOBJICHA Ha KOHLIE I1acTMacco-
poro crepxHs. [Tprubop M3naeT 3ByKOBO# CHIHa, KOITia HCKOMBIH
[IpeAMET OKa3bIBAeTCs Y KOHLA cTepxHA. Takum o6pasoM, Koraa
npv paboTe 06BIYHBIM METAUTOMCKATE/IEM BbI IMONYYHJIA CHTHAT H,
B3PLIXJIMB 3eMJII0, HE MOXETe HalfTH B HeH 00BeKT, mowmypyiTe
TPYHT CTEPXKHEM MHUHMOWHTEPA H, MOJYYUB CHUTHAJ, 3aXBaTHTE
FPYHT Y KOHUA cTepXHsA. MCKOMBIH nNpeaAMeT OKaXeTcs y BaC B
pyke. [TuHnoiiHTEp 0COBEHHO MO/IE3EH NPH ITOMCKE MEJTKUX ITPe-
METOB B [1ECKE, XBOE H IPYTHX ChINMYYHUX MaTepHaax.



CIEITMATTH3ALIUA
ITOUCKOBOH PABOTBI

[TOUCK MOHET

[Momy4HB B cBOE pacnopsokeHHE META/UIOMCKATEITb, GOMBILIMH-
CTBO HaYMHAIOT C MIOMCKAa MOHET, MOCKOJIbKY 3TO HauboJee rpo-
CTOH BUJ paboTEI ¢ npHGopoM. HekoTopkle, ONHAKO, MPOSBAAIOT
CKEeNTHLM3M. KT0 TepsieT MoHeTh!? CTOMT TH MX HCKATh, TPAaTHTE
Ha 3T0 BpeMs U ycuinA? CKenTHKaM oTBeYaeM cpasy — HCKaTh
crout! Kaxaplii A€Hb II0AM TEPSIOT MIWUTHOHEI MOHET, M TaK [1PO-
AOJDKAETCA COTHH JIeT. KOoMM4ecTBOo NoTepsHHBIX MOHET IpeBbILLIA-
€T YMCJIO MOHET, LMPKYTMPYIOLIMX B HAaCTOsLIee BpeMs. B pasHbix
CTpaHax €XEroaHo MyCcKawTca B 000poT GONbILME NAPTHHU MOHET
B3aME€H YTEPAHHBIX. KOHEYHO, CTOMMOCTL COBPEMEHHBIX MOHET
HEBBICOKA, OMHAKO OTAENbHLIE CTADHHHEIE MOHETHI OLIEHUBAIOTCH
o4eHb 10poro (o1 $100 1o HECKONIBKMX JECATKOB THICHY JO/UTAPOB).

['ne xe MoxHO HcKaTh MOHeTH? OTBET NPOCTOi — Be3ze, rie
ObLH MogH. CoBpeMEHHBIE MOHETHI BBl MOXETE MCKATh Ha TS -
Xax, B rlapkax, Ha MECTax MMKHUKOB M T.A. TaM xe HepeaKo BCTpe-
YaloTCsA U CTapHHHBIE MOHETRI. OaHAKO, YTOOBI HAlTH BoJee cTa-
pbie 1 Boiee LIeHHBIE MOHETHI, TPEOYIOTCH UCCIENOBAHHS H MCTO-
PUYCCKHE H3bICKaHUA. HeoOXonUMO BBISICHMTB, Iie paHblLe
COOMPATUCH JIIOAH. DTO MOIJIH GBITh APMAPKH, MECTA Y NIEPENpAB,
NpHUCTaHel, MEJILHULL M T. 1.

[MpakTHyecku M060i METALIIOUCKATEIE MOXHO MCIIOIB30-
BaThb U1 MOMCKa MOHET, HO HAaHbOoIee MOAXOOAILMMHU ABISIOTCA
MPUOOPLI C aBTOMATHYECKOM OTCTPOMKO# OT IPYHTa M XOPOILEi
AMCKpUMHHauMei. M3 Henoporux npuOOpoB XOpo1o 3apeKoMeH-

92



Puc. 35. Bma kyua monem GbLid Haildena nPpocmbiM MEMALIOUCKAMENeM
Fisher 1212 na nasacax o3epa basamon é Benzpuu 3a mpu ona

noBanu cebs wist 3Toit uenu Metautonckarenu Compadre, Silver,
Conquistador, DeLeon, Tejon,Cibola, Vaquero ¢upmbi Tesoro. bo-
Jiee IOPOTHe KOMMbIoTepHble pHbops! (Spectrum XLI, Spectrum
DFX, Garrett GTI 1500, Garrett GTI 2500, Explorer SE) uMeioT
CrielIMA/IbHbIE MPOrpaMMbl st TOMCKa MOHET, KOTOPBIC MO3BOJIA-
IOT UITHOPHPOBATh METAUTHYECKHA MYCOP, @ TAKXKE NMOKa3bIBAIOT
naxe HoMuHa1 MoHeThl (CLIIA) u rryGuHy ee 3aneranus. Pupma
Garrett BeimycTina B 2006 r. OTHOCHTENBHO ACLIEBBIE KOMITbIO-
repubie npubopel ACE 250 u ACE 150, xoTOpEI€ [TOJIb3YI0TCA
OOMBLIAM CTIPOCOM Y HAYHHAKOLIHX TOMCKOBHKOB.

[Tpu paboTe oueHb MOJIE3HO IPUMEHATh HAYILIHHKH, ocobeH-
HO TIPH TIOMCKe ITyOOKMX M MEKHX MOHET, TaK Ha3bIBAEMBIX -
LiyeK.

Kax rpaBuio, Mpy CKAHUPOBaHHUM MOHETEI 1al0T KOPOTKHH
YyeTKHil CHTHAJ MIPY NMepeMEIEHHM KaTYIUKH B J1I0O0OM Harpas-
neHuu. Eciau npu cKaHMPOBaHUH CUTHAJ MOJIYYaeTCA MPH NBH -
XEeHUH KATYIIKH TOJIBKO B OMHOM HamnpaBlIC€HHH, nonpobyure
MPOCKaHHWPOBATh OGBEKT MO APYTHM YIJIOM. HacTo NMpH 3TOM Bbl
nonyyaere HOpMaibHbIA CUTHAM, HCPEAKO CBHUAETENbCTBYIOLLIMH
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O TOM, YTO PSIOM C MOHETOH HAXOAMUTCS KaKOH-TO OOBEKT M3 pa3-
psaaa Mycopa.

OG6bryHas CKOPOCTh CKAHHPOBAHMUSA COCTaBJIsET ~50 cM/cex.,
NpH KOTOPOM NMpHBOP ycnesaeT NpoaHaIM3MpoBaTh 00bekT. OnHa-
KO Ha CWIbHO 3aMYCOPEHHBIX y4acTKaX CKOPOCTh CKAHHPOBaHHS
XenareJibHO CHU3MTB A0 15—20 cM/cek. KaTyiuky MOXHO BOIHTE
NpsaMO MO rPpyHTY, HO MPH 3TOM HEOOXOAUMO NMPUMEHSTD 3aLI[HT-
HBIH Y€XO0JI Ha KaTYLUKY.

[Touytu BCce npuGopsl hupmsl Tesoro (3a HCKIIOYEHHEM
Compadre) KOMIUIEKTYIOTCS B HACTOAILIEE BPEMS JUTHITTHYECKH -
MH KaTyLIKaMH. OTH KaTyLIKW HMeIoT OOMBIIMIA 3aXBaT U [TYOH-
HY, YCTIeIHO paboTaloT Ha 3aMYCOPEHHBIX yuacTkax. YTo6b! on-
PECOENHUTECA C MECTAMH NMOHUCKA, BKJIIOYHMTE Ballle BOODpaXeHHeE.
[IpencrasbTe, rae paHblie MOTIM COBUPATHCS JIIOOH, MHOTO JIIO-
zeit. 3T0 MOIIM OBITD IUISKH, TAPKH, APMAPKH H PHIHKH, LIKOJTb-
Hbl€ ABOPLI U T.A. Kaxnoe U3 nepeyHcIeHHbIX MECT MMEET CBOM
0co0eHHOCTH. Tak, Ha IUISDKaxX MOXKHO HaliTH MHOTO COBPEMEHHBIX
MOHET. OIHaKO MISX IUIKY PO3Hb, MOPCKHE IUTSKH OT/IHYAIOT-
Cs1 OT IUISDKEH PeK, 03€P H MPYIOB TEM, YTO BO BPEMS LUITOPMA [AJThb-
Ka 1 [MECOK HHTEHCHBHO MNEPEMELIAIOTCS BIOJE OeperoBoii IMHUH.
[1Ipy 3TOM MepeMeInaloTCs ¥ YTePSIHHBIE MOHETHI, HEPEAKO COOH-
PasACh B KAKOM-TO OMpeNeIEHHOM MeCTe B O0IbILIHX KOJTHYECTBAX.
PeyHble IUISKH BECHO# B ITOJIOBO/IbE OGHOBIISIOTCH M [TO3TOMY MO-
HET TaM MPaKTHYEeCKH He ocTtaeTca. [opasno 6onblie MOHET
(¥ I0BETMPHBIX YKpALUEHHIT) Ha IUISXaX 03€p U NMPYAOB, 0COBEH-
HO Ha yYacTKax, TIOKPHITLIX TpaBoi. TaM MOHETHI HAKATUIMBATHCH
H3T0la BTO/, H €CJIM A0 BaCc TaM HHKOro He 6610 ¢ MpubopoM, To
BaM CHJIbHO MoBe3eT. MuinTe TakKue MecTa 1o CTapbiM KHHraM, Imy-
TEBOAMTENSM M OTKPBITKAM.

MHOro CTapUHHBIX MOHET MOXHO HaiiTH B ApKaX M CKBepax,
KOTOpbI€ B 6OBILIMHCTBE FOPOJOB COXPAHHIMCE C JABHHX IOP
MOYTH B HEH3MEHHOM BHJI€. DTO OBUIH MECTa I'YISTHHMI M OTABIXA,
NMPOBEAEHNA MMKHUKOB Ha JIyXXaWKaxX H pa3snHIHbIX APYTHX Me-
POTIDHUSATHH, Ha KOTOPBIE COOMpPanocs MHOXeCTBO Hapony. Cto-
HT MOMCKATh NMojJ OONBIIMMH NepeBbAMH, HA MOASTHAX OKOJIO OBIB-
WHX Oy(eToB H TAHUMIOWAAOK, BAOJb JOPOXEK, TIe CTOSIH
CKaMeHKH.
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Ecnu BaM yoacTcs OTBICKATh MecTa ObIBILMX ApMapok, TO
TaM Bbl TAKXe HailgeTe COTHH CTapUHHBIX MOHeT. Hepenko Ta-
KHe spMapKH YCTpauBaIu Heaneko ot uepkseil. B Hawe Bpe-
M$ Ha 3THX MECTaX MOTYT OBITb KAKHE-TO MMOCTPOHKH HJIH Oro-
polbl, XO3si€Ba KOTOPBIX, MEPeKarnbiBasi IPSAKH, YIMBIAIOTCA,
[IO4YEMY B 3€MJie TAK MHOTO MOHET. [loe3gure Mo OKpeCTHBIM JIe-
pEBHSAM M BbISICHUTE, ¥ KOT'O Ha OTOpO/I€ WK B Cajly BCTPEYaloT-
¢4 B 3eMJ1e MOHEThI. BONBIIMHCTBO X035€K 3a HeDOoAbIUYIO IUIATY
¢ YAOBOJBCTBHEM MYCTAT BaC OCEHBIO HA Oropo nopadoTars ¢
meTaionckareneM. LieHHy0 HHGOPMALIMIO MOXKHO MOAYYHTh H
OT TPAKTOPHCTOB, KOTOPbIE [MPY BCMAlLKe MOoJNeH BCTPEYaloT Me-
CTa C UepPHO3eMOM M Yepenkamu nocyiabl. Hepenko Tyt Takxe
nonazarwTcsd H MOHETHI.

Hemano MOHET MOXKHO HAHTH OKOJO CTaphiX MEJIbHHULL, ObIB-
LIHX TPAKTHPOB, MapOMHBIX MEPENpas, NPUCTaHEW, MOCTOB, B
NPHUBOK3ATBHBIX CKBepax H T.4. OBBIYHO B TAKHMX MECTAX JIIONHU B
OXMIAHUH YACTO CUIIETH M JIEXKATH Ha 3eMJIe U TEPAJIH TIPH 3TOM
MOHeThl. MHOrma HaxoaK¥ MOHET CIY4aloTcA B MoJie, MPHYEM Ha
HeboMBIIOM TUTOWAAH MOXKHO cODpaTh JECATKH, @ TO H COTHH
IITYK. DTO pacnaxaHHbIE KJIaabl, ¥ pe4b 0 HUX MOHAET B pa3nesne o
NMOMCKE KJIal0B.

Puc. 36. Monemuw, naideHHbe ¢ HOMOUbIO MEMAATOUCKamenn
Ha nasxcax pexu Mockew
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Co BpeMeHeM MoTepsAHHbBIE MOHETHI TTOTPYKAIOTCS B 36MJIIO, a
BEpHEE, HAl HHMM HAPACTAET CJIOM IPYHTA 3a CUET MbUTH, MECKa U
crHuBLIel Tpasbl, O6b1uHO 3a 80—100 neT MOHeTa oKa3biBaeTcs
Ha rayouHe ot 2 5o 20 cM. Kak npaBwio, MOHETHI JIEXKAT ILTALIMA,
IMoaTomy 1060 METAIOMCKATENb YBEPEHHO 00HAPYXXHBAaET HX.
151 H3BneyeHUA MOHET MCTIONB3YIOT COBOK, HOX HJIM OTBEPTKY.
IMpeaBapuTeNIBEHO C NOMOLIBIO NPOOHUKA MOXKHO TOYHO YCTAHO-
BMTh MECTOMNONOXEHHUE MOHEThI. CoDHpasi MOHETHI, He 3a0bIBaiTe
3aKanbiBaTh 3a Co00M AMKH. BEIKONaHHbII Mycop (1TpoOKH, rBo3-
ITH ¥ T.11.) TAKKe cOOMpaNTE B OTAEC/BHEBIN MEILIOK M MOTOM BhIGpa-
ChIBaiTe rae-HUOYIb B moaxonAlleM Mecte. Kto 3HaeT, MoxerT, 00-
3aBensich 601ee MOLIHBIM NMPUOOPOM, Bbl BHOBb MpHEIETe HA 3TO
MECTO, YTOOBI COOpaTh HOBLIH YPOXai.

[TIOUCK KJIAIOB

HeBo3MoxHO nepeydecTb BCe, YTO HANTMCAHO O Kiagax. ITO U
HApOAHbIE MPEAaHMA, U CKA3KH, H YRIEKATEJbHbIE TPUKITIOUEH-
yecKue ropect. Hemano Ha 3Ty TeMy M HAyYHBIX KHMT, [TOTOMY
YTO KIaJbl CYLLIECTBYIOT HE TOJILKO B BOOOpaXeHHUH, UX JeHCTBU-
TeJIbHO HAXO/IAT.

[To caMbIM CKPOMHBIM MOACYETaM, CTOMMOCTh KJ1al0B, COKPHI-
ThIX B 3eMJie Poccum, olleHHBaeTcs B 1,5 TpiwinnoHa nonnapos. M3
MOKOJIEHHA B [TOKOJIEHHE NepeaaloTca ereHasl o Kianax Kyaeapa,
Kongparus bynapuna, Mapunel Muuwek, Emenesana IMyrauesa,
Epmaka u ap. M3BecTHO, yT0 BoiicKa HamnosneoHa nbiTanuck BLIBE3-
™ U3 Poccuu HarpabneHHEIe LIEHHOCTH o CMOJIEHCKO# Iopore, HO
enpa Beiopanuck camu. LleHHocTH neyesnu. [oe sece ato?

MHoxecTBO Knanoe cnpataHo B nepuoa 1917—1920 rr. Jo
CHX IOp He HaineHo 301010 Konyaka, Maxno, KybaHckoii Panpi,
LEHHOCTH MOCAEIHEr0 PYCCKOT0 HMNEPaTopa, BhiBE3EHHBIE B
1918 r. B Tobonbck, rae 6oabinas 4yacTh MX OCTANACH, IOCIE TOTO
Kak ceMblo Hukonas 11 stanuposanu B EkatepuHGypr.

Hewmano knanos 3akonaHo B riepuon Bennkoit OteyecTBeHHOM
BOHHBI, KOraa B 24 yaca 1enopTHPOBAIH D0JIbLLIKE MACChI TIoaeH
(MOBOJLKCKHMX HEMIIEB, KPBIMCKMX TATap, MHIYILEH U YEUEHLIEB).
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IMpsrayT B 3eMI10 LEHHOCTH M B HaLlIE BPEMS, HE JOBEPAA UX HU
faHKaM, HH TAMHHKAaM B CBOMX JIOMAaX.

Cample 3arailouHbIe H HEBEPOATHBIE HCTOPHH MPOUCXOIUITH
¢ pa3iM4YHBLIMU COKPOBHILAMH BO BpeMsi Bropoit MUpOBO#H BOH-
HBL.

B coBeTCKMX BOEHHBIX apXHBax, 0COOEHHO B pas/IMYHbIX Ma-
TepHasiax IoMpOCOB IUICHHBIX (BCE OHHM COXPAaHWTHUCh), HMEETCS
MHOTO JaHHBIX O 3apbITHIX LEHHOCTAX. KOHeYHO, TaM MHOTO M Bbi-
MBIC/1a, HO €CTh M NPAaBAHBEIE MOKA3aHHA.

MHOTr0 MHHTEPECHBIX IS KIAAOUCKATENESH TaHHBIX XPAHHUTCH
U B Tpode HHBIX apXMBaX, BhIBe3eHHBIX W3 ['epManuu. Ho He Bce
3TH apXMBbI cobpansbl B [Toaoabeke., MHOrMe apxuBbl MMEIOT CBOM
¢douabl. Takue apxuBbI HaxoaaTcs Ha Ykpaune, B Jlutse, Ilcko-
BE U ApYrux MecTax. bonbLuoi mHTEpeC IUTA KinaaoucKarTene npem-
CTABJSIOT HEMELKHME KapThl KOHLA BOWHBI, O4YeHb LUEHHBI KapThi
KypasiHACKOro Kot/a. B KoHLE BOMHBI BCE 3HAIU, YTO HEU30EXK-
Ha Kanutyasauua lepmanud, MHorue ouLepsl BepMaxTa 3apbl-
BaJIM pa3/IMYHBIE LIEHHOCTH B 36MJII0, MPHYEM JENAIH 3TO BOAN3H
TonorpadM4YeCKMX OPUEHTHPOB B HAIEXK/E JIErKO OTBhICKATh MX
nocne BoiiHbl. OcobeHHOo 6boraTa TakMMH KiagamMy KanuHuHrpan-
cKasl 001acTb.

Hemano nereHaapHsiX KianoB u3eectHo U B CpenHeit Poc-
CcHUM, Ha ¥Ypane u B CuOUpH. B TeueHHe MOCIEAHHX CTONETHI IH-
TY3HACTH MPEANPUHMMAIK MOMBITKH OTHICKATD HX, HO De3pe-
3ynbTaTHO. [lo-BHAMMOMY, B 9TOM Jene TpeOyeTcs oueHb 60/b-
1Iasi HACTOWYHMBOCTh M MHTYULIUSA. A MOXET, OHH B CAMOM Jiene
3arosopeHbl? [IpuMepoM yIauyHOTO KNagoMCKaTeNss OAHOTO H3
nereHaapHbeix knanos saeiasercs enpux Hnumax, packonaBiuni
HpesHiolo Tporo, KoTopas ynoMuHaeTtcs 'omepoM Kak Mu@u-
YyecKHii ropoa, cywecresosapiimii 3a 200 ner no camoro l'omepa.
HHTYyuua lHInnmMaHa ¥ pa3po3HeHHbIe CBeieHHs B MU OJIOTHM
IpeBHErpeYecKoro anoca aaau dnecramme pe3yasratel B 1909 1.,
KOra OH Hauiea 3ToMy MUQY He TONBKO JOKYMEHTAIBHOE, HO U
MaTepHANbHOE MOATBEPXKAEHHE B BUIE 30J0THIX M3AENIHHA U3 CO-
Kposuill uaps [lpnama.

TToMcK COKpOBHILL — OYEHb CEpbe3HbIM OM3HEC U TpebyeT
TIIATEABHOTO IJIAHUPOBAHHS ,, KPEAWUTOB, COBPEMEHHOH TEXHUKH.
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Puc. 37. Krao monem, natidennwiii 8 noae Gauz 2. Arexcandpoea.
Onucan 6 wypranse QuC, No 7, 2006 2. Domo H.H. Ocunosa




3a pyOeKOM KJIaIOMCKATENbCTBO — 3TO Lejas pa3BUBaloLIascs
oTpac/ib,

LleneHanpapBieHHBIH MOMCK KJIANO0B CYILECTBEHHO OT/IMYAEeT-
cs oT noucka MoHeT. Hapwiku paboTbl ¢ mpubopoM, KOHEYHO, TPH-
roasTCA BaM, HO TAKTHKA H CTpaTerus rnoMcka dOymyr yxe Ipyru-
MH. HUKTO HE CKaxeT BaM, rae €CTb XOpOLIMEe MECTa U1 IMOUCKa
(6yIb TO MOHETBI, CAMOPOIKM 30J10Ta, KNaakl M T.11.). Bbi caMu 1071-
¥HbI HAHTH UX MyTEM UCC/IENOBAHHUH, 4 MOTOM MPOBEPHTH 3TH ME-
cra Ha npakTuke. [loMck knanos TpebyeT, npexae Bcero, M-
TeJIbHOHW U KPOMOTNHWBOM paboThl B OMOIHOTEKAX M apXHUBAX, MpPO-
BEPOYHBIX MOE3A0K Sl pPEKOrHOCLIMPOBKH Ha MECTHOCTH, beceln
CO CTAPOXUIAMM U T.I. D3THM 3aHMMAIOTCH NpodecCHOHANEE, Y
KOTOpPEIX 99% BpeMEeHH YXOAUT UMEHHO Ha UCCNIEA0BAHMA U MO~
rOTOBKY.

HoBMYKHM MHOTIA TAKXKE HAXOMAAT KJIAAbl, HO MPOMCXOAMT 3TO
COBEPLUEHHO CTY4YaiHO.

[TpakTHKa MOKa3bIBAET, YTO KNaAbl 3aKanbiBaau Hernyoo-
KO — 00bIYHO 1—2 mrTeika jonarsl (25—50 cM), npuyem B bonee
MATKOH 3eMJie, MOCKOJIBKY e¢€ jierye konarb. [1oaToMy, ecnu
KJaJ JOCTATOYHO O0AbII0MH, TO JaXe IMPOCTEHBKHI METAJUIOHUC-
KaTe/lb CMOXeET ero ooOHapyxuTh. Hepeaku Kiansl NSTakos, Ha-
cuuTeiBarouue ot 200 no 1000 u 6onee MoHeT. Knansl nepuoaa
XV—XVII BB. 66111, KaK NMpaBHIO, HeDONBIIMMH M HACYUHTHIBA-
nu 50—500 cepebpsaubix koneek. U urobsl X 0OHAPYXWUTD, HE-
0OXoAMMO NPUMEHATS NMPHOOPEL, 001a0al0LKHE MOBLILIEHHOH
YYBCTBHUTEJBHOCTHIO C UCITOJIB30BAHHEM DONbLIION KATYIIKH
(Tejon Tesoro, XLT i DFX White’s, Explorer Il unu SE, GTI
2500 Garrett u ap.). [IppMeHeHMe HAYIIIHUKOB MO3BOJSAET Ty4llie
CIBIIIATH CHTHAJB OT O0Jnee rnyboKHux Haxonok. Paborty cneny-
€T NPOBOAMTE B pexXuMe «Bce MeTannbl», T.¢. 663 IMCKPUMHHA-
UK. Ecnu Bbl OyaeTe OTCTpauBaTLCA OT XEJ1e€3a, TO MOXHO Npo-
NYCTUTh K14/ 30JI0THIX WIH CepeOpsAHBIX MOHET, CIIPATAHHBIX B
Xene3Hoi 6aHOYKEe MITH KYCKE TpyOHl.

CneuuanpHbie ryOMHHBIE TPpUOOPHI C pa3HECEHHBIMH AHTEH-
HamMu — TM 808, Geminy-3 — no3ponA0T ObiCTpO 00CNENOBATH
OonbLIKe yYacTKH M 0OHAPYXKMBaTh O0BLEKTEI pA3MEPOM C JIMTPO-
BY10 6aHKy Ha rnybuHe 100—130 cm. [Ipuuem Ha MENKHIA METAI-
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JIMYECKHM I MYCOP OHU HE pearupyror. 3TH npudopel HOCAT 3a pyJ-
KY, KaK 4eMO/aH, T.€. He BOOAT UX U3 CTOPOHLI B CTOPOHY. [1opo-
rOBBIH TOH cllerka MeHseTcs B TaKT XOoAk0bi. ECIM rpYHT MMHEpa-
JIM30BaH U MOYT NOMEXH, CIeayeT [PUITOAHATL MPUOOp Hal 3eMeH
W YMEHBLUUTL YYBCTBUTEIBHOCTE. [Ipn 0OHapyxeHHH 00BeKTa
FPOMKOCTB MOPOTOBOT0 TOHA 3HAYMTENILHO yBETUUKBaeTcH, Bot-
KHHUTE B 3¢MJTIO KOJIBILLEK B TOM MECTE, IJ1€ 3TO [TPOMU3O0LILIO, 3aTEM,
Npoias Blepel HECKOJMBKO METPOB, MOBEPHHUTECH M NMPONANUTE B
obpaTHOM HanpaeleHHUH. B ToM MecTe, rie moporoBelid TOH YCH-
JIWICS, BOTKHHTE B 3eMJIIO BTOPOit KoabllleK. O0beKT DyIeT Haxo-
AUThCA NMOCPEeAUHE MEXIY 3STUMH ABYMsl KONBIIIKaMu. s donee
TOYHOTO OMNMpeAeSeHHA MECTOMONMOXEHHA NMpoHauTe ¢ npubopoMm B
neprneHaAUKYIsIpHOM HanpapJieHWH, BOTKHYB €11¢ [1Ba KOJIBILIKA.
3areM MOXKHO BLIKAIbIBaTh HAXOAKY WM, MO KpaiiHelH Mepe, rmpo-
BEPHUTb €€ LIYTIOM, €CJIH MO3BOJISIET MPYHT.

Jlns yCnemHoro noMcKa Kianos Tpedyercsa O0NbILIOH ONbIT
paboTHI C METAIIOUCKATENEM H CITOCODHOCTE K aHa/IM3y. Bel gon-
XHbI HAYYUTLCS CTABUTH Ce0A B ITONIOXEHME YEIOBEKA, 3aKO0MaB-
1LIero KJ1an, KOTOPBIH Bbl HieTe. EC/iu BBl 3aKanbiBaeTe Kia, Bb

Puc. 38. Knad xoneex XVI—XVII ss., naiidennwii na kapmogheasrom none
Giaus Tapycw
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JOJIXHBI BBIOpaTh KaKO€-TO NMOTAEHHOE MECTO W ONpeaeieHHOe
BpeMs (HOYb, 10XAb). K 3T0 MECTO TO/KHO OBITE TAKMM, YTOOBI BbI
CMOTJIM MOTOM €ro HauTH. ITonpakTUKYHTECh B 3aKaNbIBAHUM
xiaaaa. BosbMuTe 6aHKY ¢ MOHETAMH WIH YeM-THOO0 Mogo6HBIM U
nonsiTalTech rae-To 3aKonark ee. Caenas 3To, 3anaiite cede He-
CKOJIEKO BOIIPOCOB, KOTOPLIE, BEPOATHO, CTOSIH U Mepel YeslioBe-
KOM, 3aKOTaBlIKUM Kiad. Bel caenaere 3to nHeM? Bel BeIineTe BO
JBOP U HaUYHeTe Konarhb sMy? BeposiTHO, HET, ITOCKONBKY Bbl HeE 3a-
XOTHTE, YTOOBI KTO-TO YBHIIEN, UTO BhI Aeaere. To ecTbBLIOEpHTE
[paBUJIbHOE BpEMA U NMpPAaBHJIbHOE MECTO IJIA 3aKallbiBaHHs KJla-
na. CMory i1 A 1oToM ero Jerko Haiitu? CMOXeT JIM KTO-TO JApY-
roi ciyyaitHo ero obHapyxuTs? beszonacHo i 3To MecTo? MHo-
ro pyrux BOIPOCOB MOABUTCA ¥ BaC, KOTa Bbl BbIKAINbLIBAETE Balll
COOCTBEHHBIN KA M MEPETPATHIBAETE €TI0 B APYTOM MECTE,

Takue TpeHUPOBKH MOJIE3HEBI, MOCKONBKY Pa3BMBAIOT Ballle
BOOOpaXXEeHHE H ITOMOTAOT MPH NMOKUCKE KIAn0B.

[ToMuMoO MeTanouckaTensa HeoOX0AMMO UMETD JIONATY C
ITHHHOMK pyyKoH. Ec/IM 1103BONSIET rPYHT, MHOTIA MOJIE3HO MpHMe-
HATH LY, CAEJAHHBIH U3 MPYTKA 3aKaIeHHOH CTA/IH IMaMETPOM
1 cM.

HayuuBiunces paboTaTh CO LYTIOM, BBl CMOXETE ONpPEIe/IHTh
MaTepHal, Ha KOTOPbIMA HATHIKAETCH YN — CTEKJI0, pXaBoe Be/l-
pO, KAMEHB, IEPEBO, KOCTH M T. L.

CnenyeTr HMeTh B BUIIY, YTO MOMCK KJIAA0B CBA3aH C OOJBIIHU-
MH GHMHAHCOBBIMH 3aTpataMu. Kpome npHobpereHUA ryOMHHO-
ro nnpubopa, MHOIO BpEMEHH M JEHET YXOIHUT Ha HHTEHCHBHBIE MO-
€3[IKH 114 BbISICHEHHS CyLUecTBOBaHHMA Kinaga. MHoroa nmpuxo-
AUTCA NAATUTL OONBIUKME AEHBIH 3a HHOpPMALIMIO O Kaaje,
KOTOpas MpH NMPOBEPKE MOXET 0KA3aThCA HedoCTOBEpHOM. YToOB!
He pa304apoBBIBATLCA, YTO XaPAKTEPHO 1151 HOBUYKOB B 3TOM JIENE,
peKoOMeHayeTcs paboTaTk OMHOBPEMEHHO HAll HECKOJIBKHMH Npo-
EKTaMH.

OnpiTHBIE MCKATENH KJIANOB CTAPAIOTCA HE NMPHBIEKATH K
cebe BuumaHuA. [1pubopei M apyroe obopynosaHue NepeHOCAT B
PIOK3akax WiH cyMkax. MHoraa gaxe paboraior rno Hoyam, Gia-
N0 KOMINBIOTEPHBIE TIPHOODPEI, HMEA NMOACBETKY AUCILIEs, O3B0 -
10T 3TO AENATh.
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CiyyaeTcs, 4TO BAC MOTYT MPHUIJIACHTB MOMOYb OTHICKATE
KJIal, CTIPATAHHBIN [1€-TO B cajiy pOACTBEHHUKAMHU B MEPHOL pe-
BONMIOLMKM WiKH Benukoit OteyecTBeHHOM BOiHBI. ECNH y Bac yxe
€CTh ONBIT, HE OTKA3bIBAHTECh OT TAKOM paboThl, HO NpPeABAPUTENb-
HO 00s13aTeNbHO OOPMHTE IOroBOP B MMCBMEHHOM BHIE, I1€ Bl
OroBapHBaceTe OIUIATY 3a 3TY YCJAYTY B BUIE ONPEAEASHHOrO npo-
LIEHTA OT HaliieHHoro Kinana — oderdHo ot 20 1o 50% no noroso-
PEHHOCTH, XOTS 10 3aKOHY B JaHHOM CJy4ae Bbi MMEETE MPaBO Ha
50%. OnHaxo HEKOTOpbIe BIade/NbLbl 36MJIH, MPEACTABUB CYHAYK
C 30JI0TOM, ITOJIAral0T, YTO BaM XBAaTHUT M MeHbILIEH HOJIH, YEM IT0-
noBuHa knaga. MHoraa uMeeT CMBICT ¢ HHMH COMIaCUThCS, JaXe
HeCMOTPA Ha TO, YTO KJ1aJl B A€ HCTBUTEILHOCTH OKAXETCA HEDOJIb-
HIMM.

[TOUCK UCTOPUYECKUX
1 BOEHHBIX PEJIMKBUN

B pa3psa HCTOPHYECKHX PEIUKBHH BXOAAT MHOIOYHCIEHHbIE
npeaMeThl — ClIeAbl XKM3HHM HALMX MPEAKOB. DTO MOTYT OBITE U
IOBEJIMPHBIC YKpPalLIeHHA U HaTe/IbHBIe KPECTHKH, U pa3NHYHBIE
OBITOBBIE BEILIH — 3aMKH, KJIIOYH, HHCTPYMEHTBI, HOXH, pbi0O-
JIOBHBIE KPIOYKH, MOACHBIE HAKIAAKH, MYTOBULIEI, THPBKH U T. 1.
K MCTOpHYECKMM PETMKBHAM OTHOCATCSH M MPEAMETHI, CBA3aHHBIE
C JAaBHUMHM BOHHAMHM H CPOKEHUSIMHA, — HAKOHEUHHUKH CTPEN H KO-
i, cabnM, Meun, KMHKansl, BemectBeHHbIe Clieibl BOVH nocnen-
Hero BpeMEHM, NMo-BHAUMOMY, CTOUT Ha3bIBATE BOEHHBIMHU PETHK-
BHAMM WIH BOEHHBIMH CYBEHHPAMHU. ITO KaCKH, OTHECTPEJIEHOE
OPYXHE M ero JeTaH, (QJISDKKH, COIIATCKHE NEHAIBI M XKETOHBI,
Harpansbl, ceH@bl, TAHKHA, CAMOJIETHI ¥ T. .

B ornuyKe oT KJ1anoOMCKaTeNbCTBA, MPeceayIoulero efuH-
CTBEHHYIO LI€JIb — pa3boraTerh, MOMCK HCTOPHUUYECKUX H BOEHHBIX
PENUKBHIA CBSI3aH B OCHOBHOM C MOTIONHEHHUEM CBOMX KOJUIEKLIHH
HHTEPECHBIMM JIPEBHHMMH HaX0OKAMHM W BOCHHbIMH CYBEHHPaAMH,
KOTOPBIC HEPEAKO TAKXKE MMEIOT BRICOKYIO MATEPHAJIBHYIO CTO-
MMOCTDb M MOMB3YIOTCS Ha PhIHKE 00/1bIIIMM CIPOCOM.
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TexHHKa ITOHCKA HCTOPHUUYECKHX PEIMKBUI OTIIMYAETCA OT MOo-
{CKa MOHET TOJILKO TEM, YTO paboTy BEAYT, KAK NMPaBHIIO, B PEXH-
me «Bce METaLTBI» , MOCKOBKY MHOTHE HAXOOKH M3 XeJle3a Hepe/l -
KO NMPEACTABIAIOT O0NBLIOH HHTEPEC.

Cneayer, OIHAKO, OTMETHUTh OHY HETTPUATHYIO OCOOEHHOCTD
NpH MOUCKE UCTOPUYECKHX PEJIMKBHI — 3€MJIsl B 30HE NMOUCKOB
pelKo ObIBaeT POBHOI M yI0OHOI i paGoThi ¢ pubopoM. I1pu-
XOLMTCSH C ITUM CMUPHUTBCS. KpoMe Toro, B Xolle MOMCKOB Bac Io-
CTEPEraloT KOMaphl, CAEMHH, KJIelLH, 3MEH HApALY C YaCTO HENPY-
KeAIoOHBIMH MPOABJICHHUAMM XKHTeNeH OKPECTHBIX AEPEBEHD.
OueHb BAKHBI MOAX0AALLINE 00YBb H OEX 14, YMEHHE HANAXHWBATh
KOHTAKTHI ¢ MECTHBIM HACEJIEHUEM.

Hpyras oco6eHHOCTh MOMCKA UCTOPUYECKHUX H BOEHHBIX pe-
ITUKBHMH 3aKN104aeTCA B TOM, YTO NMOMCK HEODXOOHMO BECTH B
KOHKPETHBIX MECTAX, II€ MJIH XXHJIH JIIOAH, WIK MPOXOAWUIIM Cpa-
XeHuA 1 6uTBHI. 1 3TOr0 HeodXoAUMO NMPOBEAEHHUE KPOITOTIH-
BbIX HCTOPHYECKHX UCCAEeAOBAHHH B OMDAHOTEKAX M BOEHHBIX
apXuBax.

I1pH MoOKCKe, eCK MO3BOJIAIOT YCJIOBHA (OTCYTCTBUE BRICOKOM
TpaBbl, HATPUMED) PEKOMEHAYeTCH MPUMEHATE KaTYILKH OO/bLLIO-
ro pasmepa (25—30 cm). Takue KaTyuIKH ynaBIHBaloOT HEDOIb-
LIHE MpeaMeThl — MYNOBKH, KPECTHI, IYJIM HA 3HAYMTE/IbHOHM ITy-
buHe. [1n4a pa3BeIKH MOXHO UCITONb30BaTh CIIELHATILHBIE ITHPO-
KO3axBaTHbIe KATYLIKH, NO3BONAI0IHE OBICTPO 00CNenoBaThL
fonpuKe ruiowaau. Haas noaxoasiumii y4acTok, JalbHEHLLIYIO
paboTy MPOBOAAT CTAHAAPTHOM KaTYLIKOH, obecreynBaoLen
SonbLyo ryOMHY M Ierkoe 0OHapyKeHHE TOYHOTO MECTOITONIOXKE-
HHA 00BEKTA B TPYHTE.

PexoMeHayeTcs MPUMEHS TS HAYILHHUKH C pETYIATOPOM I'POM-
KOCTH, HACTPOMB 3BYKOBO# nopor rnpubopa Ha caMblil MaJIbIH ypo-
BEHb, KOTOPbIi BBI €11I¢ MOXKETE CNIBILLIATH B HAYLIHHKaX. JTO Mo-
MOTAET HAXOIUThL MEJIKHE O0BEKThI, 3a/leralolMe 10CTaTOuHO ry-
boko.

[TpH MOMCKE HCTOPHYECKHX PEIMKBUI HE CTOMT CIELUXTD, Bbi
AOKHBI TPOCKAHUPOBATL KAKABIH KBaapaTHLIA METp BolOpaHHO-
ro y4yacTkKa METOOHYHO, TLIATENBLHO U MOJHOCTLIO, NTPHYEM B HE-
CKOJIBKMX HanpaBJICHHsIX.
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Puc. 39. Haxorneunuxu cmpea XII—XIV ge.

Ecau Baw npubop oTCTpanBaeTCA OT IPYHTA BPYYHYIO, HEOD-
XOJAUMO aKKYPATHO BLIMOJIHHUTB 3TY ONEPALHIO. ITO MO3BOAAET
paboTark ¢ NPUNIOAHATOMN Ha 3eMJIeH KaTYIIKOM, u3beras momMex
CO CTOPOHDI TpaBbl H KaMHel. KOHeYHO, Halo HMETE B BUAY, YTO
Hauboabluasa rybuHa oOHapyXeHUs Habnwaaercs, KOoraa Ka-
TYLLIKA HAXOAMTCHA KaK MOXHO OJIH3KE K 3eMJIe, M 110 MEPE BO3MOX-
HOCTH cTapaifTech TaK M aenarb. B npouecce pabortel cieaure 3a
TEM, YTOOBI MOJIOXKEHHE PYYKH «DaaHca IPYHTa» HE MEHAJIOCH.
Ecnu 310 mpou3oiiaer, HarmpuMep, MpH CIy4aiHOM CMELLIEHHUM py4-
KH PYKaBOM WJIH BETKAMHM, KOr1a Bbl MPOAUPAETECH Yepe3 KYCTHI,
YCTAHOBHMTE €€ B MCXOHOM IMOJIOKEHHMH, HHa4de npHoop byzer pa-
DoTaTh HEYAORIETBOPUTENBHO.

[Tocne U3BIeYeHUA HAXOAKHM BCEra ellle pa3 mpoBephbTe AMKY
npubopoM. Hepenko B OTHOM MECTE MOXKHO HAHTH HECKONBKO
[PeIMETOB.

HccnenopaHus HYXXHBI TAK3KE M [UTA TOTO, YTOOBI yOeIUTHCH,
YTO HUCKOMOE MECTO HE ABJIAETCA HCTOPHYECKHM ITAMATHHKOM M HE
3anpenieHo K pabore Ha HeM. K coxaleHHI0, MHOTHE HHTEPECHBIE
MecTa (ropoaMiLia, MECTa apXeOJOrHYeCKHX PacKOIOK U Ap.) He-
NOCTYIHBI 151 paboTel nobuTteneii. OnHaKO B XO/IE BalLIMX MCCJIE-
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[OBAaHMIi BEI, HABEPHAKA, HalileTe TaKKME MECTa, KOTOPbIE apXeo-
JIOTaM e1le HEU3BECTHBDI.

[lepcneKTHBHBIMH MECTaMM JLIS1 [TOMCKA HCTOPHYECKHX pe-
JIMKBHMH ABIAIOTCA YPOUHLLA, HEPEAKO HAHECEHHbIE HA COBPEMEH -
Hbl€ KapThl. Y POUHILE — 3TO Y4aCTOK, OTIHYAIOIIHHCA OT OKpY-
XalolLeit MECTHOCTH (J1EC Cpeay MOJIs, I CPEAM Jieca) H HOCSLINMA
Ha3BaHWe HEKOraa ObIBLIErO TaM MoceNieHWd — JEPEBHH, XyTOpa,
MOHACTBIPA U T.[1. H K HACTOALLIEMY BpeMeHHM 3abpouieHHoro. Kak
MpaBWJIO, MEJIKUX HAXO[0K TaM JOBOJIbHO MHOTO. 3TO KPECTUKH,
MPAXKH, KOMbla, MOHETHI M T.4. KpoMe Toro, TaM BO3MOXHBI H Ha-
XOIKH KJIA[0B,

XKenatenbHo pa3no0ObiTh KapThl, KAK COBpEMEHHEBIE, TAK M CTa-
puHHble. U nocraparscsa npuBsA3aTh K COBPEMEHHOM KapTe Hecy-
ILECTBYIOLIHE HEIHE 00BEKTE — NEPEBHH, LIEPKBH, MOCTOSIbIE
OBOPHI, YCaabObl, MOHACTHIPH, YACOBHH, METBHMIIBI H T.JL.

OnpeaenuB KOOPAUHATEL YPOUHMIIA HA COBDEMEHHOM KapTe, C
noMolubio Hasuratropa GPS MoxHo 3aTteM 6e3 ocoboro Tpyna
OTBICKATB Ero Ha peaibHOM MecTHOCTH. IIpHexaB Ha MHTEpeECy-
jolIee BAC YPOUHILE, HOBUYOK MOXET pacTepsaThCcd — KPYroM
BCMAaXaHHOEe WM 3apociiiee BEICOKOM TpaBO#M 10Jie, BOKPYT KOTO-
poro rycroii nec. Kak y3HaThb, rae Haxoaunach ycaubda u 1pyrue
3naHHA?

Puc. 40. B maxux Mecmax mozym Gbimb umepecrbie HaxooKu
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CylLuecTByIOT Onpeie/ieHHbIE TPU3HAKK MOMCKA MecTa OblB-
liero noceneHusi. Tak, eciv Ha 3apocLIeM 11071 YBHAMTE MOJAHY
C MBaH-4YaeM WIH KpanuBO#, TO, BO3MOXHO, 3TO MeCTa ObIBLIHX
MOCTPOEK UK oroponos. Eciu xe none pacnaxaHo, 4To ObiBaer
BECHOH WJIH OCEHBIO, TO MECTO MOCENCHHA MOXHO ONPEAE/IHTD 10
00JIOMKaM KHpIHYa, OCKOJIKaM CTeKa, KepaMHKH U dapdopa u
Donee TEeMHOMY LIBETY I'PYHTA.

B necy MecTo noceneHHs OTBICKATh TPYAHEE, MPEXIE BCEro U3-
3a OrpaHMYeHHOM BUIMMOCTH. [laxe paHHeil BeCHOH MMM OCEHBIO
gansiie 100—150 M HHUero He pasrasaMiLb, d JETOM, KOTAA BCe
3apacraeT, TeM 6onee. OnHako MMeHHO O1aroaapsi pacTeHUAM, ya-
CTO YAAeTCA TOUHO ONPEAETUTh MECTOHAXOXKAEHHWE TIOCEIEHUS,
Eciiu B necy Koraa-To rnocemuics 4eioBek M 0cBoboau cebe npo-
CTPaHCTBO IUTA XH3HH, TO NONYIUNach nonsaHa. Ilocne yxona ye-
JIOBEKA M 3aITyCTEHUsI ITOCENICHMS JIEC MBITAETCA BEPHYTh YTpadyeH-
Hble MO3HLIHH — [MOJsSIHA HAYMHAET 3apacTaTh, CHaYaja KycTap-
HUKaMH, UBOH, 4EPEMYXO0#, MOTOM ApeBECHBIMH MOPOJAMH.,
INepBriMy Ha ocBoGOIMBLLIEECSH MECTO (B CpelHeii monoce Poccuu)
npuxonsT 6epesa, OCHHA, JIUNA, TOTOM MOABIAETCH COCHA, COMKa
PasHOCHUT CeMeHa ayba — XKeJyau.

Yxe nmon noaoroM B3pocaoro JIMCTBEHHOIO Jieca IpopacTaeTr
efib. Tak BOT, MOKa JIeC Ha y4acTKe OpoumeHHOro NoceJIeHHs cpaB-
HSIETCHA C HETPOHYTBIM OKPYXKAIOLUMM JIECOM, MOXET NPOHTH OT
200 1o 500 ner. JepeBbs U KyCTADHUKH CMEHSAIOT APYT APYTA He KaK
rnonano, a B onpeaeneHHOM nopaake. M ecnu Bbl XOpo1Io oT/iHYae-
T€ IpeBECHBIE PACTEHHs, TO 1A Bac HE COCTABUT TpyIa Y3HATh B Oe-
PE30BOM JIECOYKE MOCPEIH COCHAKA MECTO 3a0pOLLIEHHOT0 IECHOTO
MOHACTBIPA HJIH NMOMeCThs. Bee BhillIecKa3aHHOE KacaeTcs ecTe-
CTBEHHLIX [MPOLIECCOB, MPOMCXOOSIINX B npyupone. Ho vyenosek sce-
ria neiTaacsa U3MeHUTh rpupony. IloaroMy B necy Bceroa Hy>KHO
o0paluaTh BHHMaHHE Ha HECBOWCTBEHHBIE APEBECHBIE U KYCTADHHU-
KOBbIe noponsl. Hanpumep, B necax IToaMOCKOBbS TaAKHE AEPEBbS,
KaK JIMCTBEHHHMLIA, OPEX, TOMOb Oenblil, MOTYT OBITh TOJIBKO [TOCA-
KeHbl HCKYCCTBEHHO. VT, ecrnn nonanock HeOORIYHOE pacIioNoxe-
HHE JePeBbLEB, CTOMT BHUMATEILHO ITPOBEPHTH 3TO MECTO.

JlepeBbs, pacTyiye psaakoM — 3TO YXKe ajL1es, a eCIIH 3TO CTO-
JIETHHUE JIKIbI, TO 3TO MOYTH HaBEPHSAKA NMOMELLWYbs Ycansba.
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B XIX B. naxe caMblii MENKUI NMOMEILIMK CTAPAJICH NPUIATE CBO-
eMy Cany CXOACTBO C peryisipHbiM napkoM. Cieabl TaKuX MapKos
MOXHO BCTPETHTD B CAMBIX IJIYXMX y4acTKax JiecoB MOCKOBCKOH
M TIPWIEraloMX 001acTe .

YTo 13 MHCTpYMeHTa MoXeT noHapoouTecs? Hy, Bo-nepBoIX,
N0BbILLIEHHBIE TpebOBaH WA NpenbaBAAOTCA K gor1aTe. OHO U no-
HATHO — KOPHH. 3TO He JIyroBasi AepHHMHA, TYT OAHHUM HaXaTHEM
HOT'W Ha JIonary He oboiinenises, H ocTpo3aTro4eHHOro 1e3Bus Jio-
TIAThI YK€ HEAOCTATOYHO. 32 pyDeXXoM IS TAKMX LieNiel BhINyCKa-
0T CTNIELIHAJIbHBIE JIONATHI C MHA000pa3HbIM 3a3YOpPeHHBIM 3aKa-
JIEHHbIM JIe3BHeM. Takas srornara MOXeT CTouTb TaM 0o 50 nonna-
pOB, HO OHa TOT0 3aCNYXXHBAET. 37O OLICHHILb, KOTa YBUAUILb B
KOInaeMoii sime 00pe3Ku KOpHE# TONMHOMN 10 2-X CAaHTHMETPOB.
Jlomara MX nepepesana, a Tl M HE 3aMETHUJI. Y HAC TaKYIO JIONATy
MOKa YTO HYKHO UCKaTh N0TI0 H 0e3 rapaHThH Ha ycniex. Moxer,
nonaaercd. [ToHsATHO, OropoaHHUKaM TaKkad 6e3 HanoOHOCTEH, And
HHX BepX MeYTAHWI1 THTAHOBAs JIOMNAaTa (JIerkas ¥ 3eMJis He Hau-
naer), a s uckareei apredakToB JI0narThl CIIELHATIEHO HMITOP-
TUPOBATH MOKa HUKTO He aoayMancs. Eciu necHoi lonarel HeT, TO
HYXHO 00513aTeIbHO B3 Th HEOOIBILOH OCTPbIM TOMOPHK THIA TY-
PUCTCKOTO.

OnHa 13 INaBHBIX TPYJAHOCTEH MOMCKA B 1eCY — M3BJIECYEHHE
HaxonoK. KopHM, ¢ KOTOPBIMH BBl BCTPEYAJIHMCH NIPH paboTE B KYy-
CTax, — HUYTO MO CPABHEHHIO C TONCTHIMU KOPHSIMH ACPEBLEB B
necy. [ToaroMy Hano MMETL B BUIY, YTO OCHOBHOE BPEMsI [IPH JieC-
HBIX MOHCKaX YXOIHUT Ha H3BJIEYEHHE HAXOHOK.

B necy nopoiiner He Kaxaplii Metanniouckartens. [IpakTu-
yecku OecrioneseH Oyaer rayoMHHBIA npubop Tuna Pulse Star,
SSP-2000 unu 104-B. He noBepHyTHLCA CPEAU AEPEBLEB C TIOHC-
KOBO# paMKo# pasMepoM 1x1 M. HyTk nosierye ¢ AByXpaMO4YHbI-
MH raydoMHHuKaMi Gemini-3, TM 808. Ho Toxe He Be3ae npo-
ne3emnib, A BOT ¢ TpPaAUIIMOHHEIMHA NTpUOOpaMH — BMNOJIHE HOP-
MaibHO. TONBKO He HYKHO NMPUKPEruIsTh OOMbIIYIO KATYILKY MO
TEeM Xe NMPpHYUHAM, OTAANTE NMpeanoYTeHUe IWTATHOH KaTyuiKe
WM JaXe MEHBILEH,

EcTecTBeHHO, 4TO paboTa ¢ MeETAJUIOMCKATe/1eM B JIecy Tpedy-
eT cBOeoOpa3HbIX MpHEMOB M MeTooB. ECiIH B IoJie MM Ha non-
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HC BBl MOXETE LIMPOKO pa3MaxMBaTh KaTYLUKOH [0 NPUHLMITY
“pa33yIUCh NIIEHO, PA3MaXHUCh PYKa», TO B JIECY 3TO He MPOMIET.
Henb3ga, kak Ha oTKpeiTOM MECTE, NI0DOBAThCH OKPECTHOCTAMH,
TaK HEA0JITO M CO BCETO pa3sMaxa yroAMTh NOUCKOBO KATYIIKOI
B IEPEBO, KOPEHD WIIH NIeHb. B3mMaxu n0o/mkHel 6bITL 60s18€ KOPOT-
KNMH H CWILHBIMH, TIOCTOSIHHO HYXKHO CMOTPETD Ha KATYILKY, 2 He
1O CTOPOHAaM.

[MpuneTcs NPUMHUPHTLCS C TEM, UTO BJIECY Bbl HUKOTIa HE TIPO-
BEPUTE BCIO TOBEPXHOCTD. [ 1e-TO pacTeT nepeBo unu rycroii kyc-
TAPHHK, TAC-TO CTOMT I1eHb. TaK YTO yIOB/IETBOPHTECH YACTHYHBIM
obcrienoBanueM. S Gl CBUAETENEM, KAK UCKATENH B MopbiBe
CTPACTH BBIPYOATIH KYCTAPHHUK M MEJIKHE ePEBbsI, IPabsiMH CIU-
PAIA JIECHYIO IMOACTHUIIKY, YTODBI OBITH B CBOEM ITOMCKE BIIMkKe K
NOYBE, HO 3TO YK€ KPAHHOCTH, Ha KOTOPBIE MOXET NOHTH TONLKO
OYCHD OTIBITHAsA M HCKYIICHHAs B [IOMCKAX HATypa B NpeIBKYILe-
HHUH OOJIBLLIOKH M LIEHHOM J0OBIYH.

Bbicokylo TpaBy, KOTOpast YacTo pacTeT Ha MecTax OBIBLIMX
MOCEJIEHHH, MOXKHO NPHTONTATH WIH CKOCHTH CepIoM WIH KOCOIA.
Ecii 10 cienats He ynaetcs, To Iyyiie OCTaBUTh Y4acTOK 10 BeC-
HbI, KOT1a HOBas TPaBa ewie He BBIPOC/Ia.

Jlec pacrer. To ecTh M3MEHSAETCS BO BPEMEHH. ITO KaK-To yie-
TYUMBACTCA M3 pacieTa uckarens. OMHaX I, CIy4ail THITHYHbIIA,
K HaM OOpaTHJICS MOXUION MyX4YHHa, Iel KOTOpPOro, B KOHLIe
20-x rr. XX B. 3aKomnan 6e3 Manoro 500 30710ThIX YEPBOHLIEB B JIECY
3a CBOMM oMoM. CyMMa U ceituac Hemanasi, a Torna u sogce. [To-
CKOJIbKY Jies10 ObLIO B CMELIKe, NTepell apecTOM, OH 3apbin BCE 3TO
Heryboko. Jlecok ObLT HeGoNLLIOI, CO Beex CTOPOH MOJIEM Orpa-
HHYEHHBIH, MBI IOAYMAJIH ¥ COITIACHIMCh NIOYYACTBOBATH B [IOMC-
Kax. K uemy g ato nuury? K tomy, 4ro, npuns Ha MECTO, HacIen-
HHKH COKPOBHLU ObLTH YOEXIEHE!, YTO MCKATh HYXKHO 101 BCEMH
KPYNHBIMM ensiMH. MM naxe He npuiwio B roosy, 4to 3a 70 ser
JIEC MOMCHSNICS, MaNCHbKHE TOTIA NIEPeBbs TOAPOCIIH, 2 6ONBLIME
J4COXJIH, YITaJIH K CTHHIM WK ObUTH BeIpYOIeHbI. TaKk OHO M OKa-
3aJ10Chb.

Mnu Bot ewwie 6o coryyail. .. [ToAnonbHEI MMHJUTMOHEP, Ooraca-
fAICk apecTa, B Havyane 80-x rr. pacdacosan cBoii «3010TOl 3amacs
BJIMTPOBBLIE OAHKH M 3apbui B Niecy. [paMOTHO 3aphut, 110 BeeM npa-
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piunaM, «10 waros Ha 3anaa ot KpuBoro nyba» Wik 4TO-TO BpoJe
Toro. BepHyJics OH €T yepes naTh-ceMb. OTrnpaBuiIcs 3a0MpaTth
CBO€, a HE TYT-TO ObLIO — ONHY OaHKy HaWTH He MoXeT. I npume-
Thl HA MECTE, ¥ BCE BPO/IE KAK TOTA, a HET 3aXOPOHKH. DKCTpaceH-
ca npuraacui — Hety. Korna asrop nosiBuics ¢ npubopom Ha
9TOM MECTE, TAM BCE HATMTOMMWHAO noJie 004: B cepearHe O0IbIIOH
OKOI1, faxe OTMHAAK M MOBEPXHOCTh 3EMJIM BOKPYT B BOPOHKAX.

X0351H 6eCMTOMOILHO pacXaXXHBaJl 110 3TOMY MecTy nobou1iia
yeJIoBeKa ¢ NpUpoaoi U pyrancs. [ToMorio xopoilee 3HaHHE Jiec-
HOM 3KOJIOTHH WU TOT CaMBblii TE3HMC, YTO JIEC XHUBET H U3MEHAeTCH.
KpHBoit 1yd, OT KOTOpPOro BeJACA OTCYET MPH 3aXOPOHEHHMH KJ1aja,
JeXKasl MONYCTHUBLIMI MeTpax B natuaecsatd. [onosuHa ny0os B
TOM Jiecy ObLIM KPUBBIE, C CEPALEBHHHBIMH THWIAMH, TAK YTO Ma-
JajIH OHH 4acTo U McKaTb 6e3 npubopa 1 CMeKATKH TaM MOXKHO
ObL10 ObI OYEHB JONTO.

Tak uro, oOTNpaBAsgsICh UCKATh B JIECY, [ITOMHHTE: 3eMJIsl TaM 3a-
IIMLIAET CBOM COKPOBHILA D0J1€€ LIENKO, YEM B I[T0JIE MJIM HA JIYTY,
H OTJAeT UX TOJILKO OYEHb YIIOPHbIM M HACTOMYMBBIM, 4 Yallle Mpo-
CTO CJIYYalHO, 10 BE3EHMUIO.

[lepcrieKTUBHBIMM O0BEKTAMM NMPH MOMCKE HCTOPHYECKUX pe-
JMKBMH ABJIAIOTCH KONOAUBI, KaK A€ HCTBYIOLIME TaK M 3aChINaH-
Hble. B BypHOit yepene cobbITHi KONOALBI HEPEAKO OKA3bIBATHCH
HaIeXHbIMHU XPAaHWIHILAMH Pa3fIMYHBIX LIEHHOCTEN, KOTOPLIE He-
00X0MUMO OBLIO BLICTPO CNIPATATH OT NOCTOPOHHHX r1a3. B Tex
MecTax, rae Bo spems Beaukoi OreyecTBe HHOM BOMHBI TPOXOIH-
Jn 60, crieunanbHbie OpUuraasl, COOMpaBlIe BOEHHBIE TPOdEH,
HEPEIKO MCIOIL30BAIH KOJIOALIE! B KAYECTBE BpPEMEHHBIX XPaHH-
JIMLL, OPYXHS, JOKYMEHTOB ¥ MPOYEro, HaaesCch BEPHYTHCH 32
HUMM MO3AHee, YTO, OAHAKO, OLIBAIO HE BCETIIA.

Haxe B O0OBIYHBIX KOJOALAX HA JHE MOTYT JIEXKATh KO/blIA,
ynasilike ¢ pyK. Tak YTo clieyeT NpoBepHTh METAIOMCKATEIEM
Wi, MOOHATHIA CO IHA ITPH YHCTKE KONOALA.

OcoObiit MHTEpPEC NPEACTABIAIOT MOHACTHIPCKHE KOJIOALbI.
Hepenko oHH conepaT KJ1aasl WM MPOCTO MOHETHI, KOTOPHIE Na-
JIOMHHKH OpOCATH B KOJIOALLI B TCYEHHE MHOTHX BEKOB.

[Tpu noucke BOEHHLIX PENUKBHI U CYBEHHPOB CEAYET CO-
OaopaTs 0cobble MephI NMPEeaOCTOPOXHOCTH NIpH paboTe ¢ MeTa-
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Puc. 41. Onache naxooxu

JOUCKATeENEM. B HEKOTOpBIX MECTAX B 36MIe HAXOIMUTCS E1LE MHOTO
Hepa30pBaBILIMXCA BOENPUINIACcCOB — NATPOHOB, IETOHATOPOB, I'Pa-
HAaT, MHH, CHAPAA0B, aBHAOOMO M APYTUX B3PLIBOONACHBIX [TPe/-
METOB.

3a iTeNbHBIN CPOK NMpeGbIBAHUS B 3eMJIE CBOIICTBA B3PHIB-
YaTbIX BELECTB 3aMETHO MEHAIOTCA. BoeHHBIe CrieIManuCTI, pas-
pabaTtbiBarolLIe HOENPUNACK], 3aHMMAIOTCH UCCAEI0BAHHEM THX
HU3MEHEHUH, NPpHUYEM UX paboTa, KaK MpaBUIO, HOCUT CEKPETHBIH
XapaKTep M pe3yNbTaThl OOBIYHBIM JTIOASM HeaOCTYNHEL, OaHaKO
TOYHO U3BECTHO, YTO B PE3YIbTATE KOPPO3UH MHOTHE GOETIPHIIACH
CTAHOBATCA HENpPeaCKa3yeMo ONaCHbIMH, 0COOEHHO MOACOXIIIHE
Ha COJIHILIE MJTH OKOMO KOCTpa.

CoriacHo o(ULUHAIBHBIM MPABHJIaM MOUCKOBUKAM 3aMpela-
€TCA NOAHMMATh M 00e3BpeXHBaThL HaliieHHbIe BoenpHUnackl, a TeM
Oosiee nbiTaThCs OTBOPAYUBATE B3PHIBATE/IH MHH U cHapsnoB. Ka-
TErOpHYECKH 3anpelaerca Opocath MIH YOAPATL 1O 00HApYXeH-
HBIM B3PbIBOOMACHEIM NMPEAMETaM M KJTacTh HX B KOCTEp.

Kcratu, BbIGOpY MecTa [UTsi KOCTpa CTOMT YAEIUTh 0c060e BHH-
MaHHe. KocTep B 30He noncka BOSHHBIX CYBEHMPOB — TTOYTH BCe-
Iria UICTOYHHK MOBBILIEHHOM OracHOCTH. M3BeCTHEI cTyuam, Kor-
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Aa 1oJI KOCTPOM OKa3biBajacb MMHA, KOTOpPAasi, HarpeBIlUCh,
B3PLIBATACK Yepe3 2—3 yaca, ocTaBNAA He3a1au I MBbIX HCKATeNeH
BJIYYLLIEM CTyyae Oe3 obena.

Crapsie KOCTPHLIA TaKXe MOTYT ObITh OnacHbl, MU3BecTHbI
cay4aH, Koraa MeCcTHbIE OXOTHHUKH 34 BOEHHBIMU TpodesaMH 1101-
KJaJbIBajIH B KOCTPHLLE «MTOAapKH» — IMaTPOHBI, JETOHATOPWI,
MUHBI, 4TOOBI OTBAAMTL N'OPOACKMX KOHKYPEHTOB. OCTaBHB KOC-
TPHMILE JaXKe Ha HECKOJIBKO AHEH, BCeria npoBepaiiTe ero noTomM
LLLYTIOM WM METAUIOMCKATENIEM.

[ oBOpst O KOJUTEKLIMOHUPOBAHUH BOEHHBIX TpodeeB, clieayer
CKa3aTh, YTO 3TOT BU NOMCKA ABIAETCA Hanbosiee onacHbIM. TeM
HE MEHEE MHOTHE MOJTOABIE IIOAU HAYMHAKOT UMEHHO C HETO, MeY-
Tasi HAUTH UCMPABHOE OPYXKHE, KOTOPOE MPH ONpeaeeHHBIX yC-
NOBHUAX CoxpaHseTcd B 3emue. [103ToOMy eClM BaC MHTEpeCyloT
NOMCKH Ha MecTax 60eB, TO 3aHUMATLCA 3TUM PEKOMEHAYETCH B
COCTaBe MOMCKOBLIX OTpsd0B. [IoMCcKOBOE ABUKEHUE — 3TO 00-
LECTBEHHOE ABHMXKEHHUE MO COXPaHEHHIO M YBEKOBEYMBAHHIO Na-
MATH 3alIMTHUKOB OTeuecTBa, NaBlIMX B roasl Bropoii MupoBoii
BOHHBI 1939—1945 rr. [1peanochiikoif MOMCKOBOIO ABHXEHUA
OBUTH OTPAIBI KpacHbIX caenonbiToB B 50—70-¢ rr., BececoiosHas
akuus «Jleronuce Bennkoit OredyecTBeHHOI», COBMECTHBIE I10-
XO0ObI BETEPAaHOB BOMHBI U MOJIOIEKH 110 MecTaM BOEBOM C/1aBhl.
CHauana 3710 O6bJIM pa3poO3HEHHBIE MPYIINB SHTY3UACTOB, OYK-
BaJIBHO NMOHABLIMX CJIOBA O TOM, YTO BOMHA He 3aKOHYEeHa, IoKa
HE MOXOPOHEH nocneaHuii comaar. B 80-x rr. kKoMcomon neitai-
Cs OOBEAHHHUTE 3TH CTHXMHMHBIE MOKUCKOBEIE rpynnel. OduiHans-
HOH 1aTOWH BO3HUKHOBEHHSA NTOMCKOBOIO ABHXEHHA cielyeT
cuurarth 1988 r., koraa 6b11 npoBeneH nepeblit Bcecoro3Hblii cer
noMckoBUKOB B Kanyre. B 1993 r. B Poccuu 6611 NpUHAT 3aKOH
«06 yBeKOBEYHMBAHHU NaMATH MOruowmMx npu 3ammure Oteue-
cTBa». CornacHo 3ToMy 3aKOHY, «[IPOBEIEHHUE MOUCKOBOM pabo-
ThI B MECTaX, I¢ BENUCh BOGHHbIE ICHCTBHS, a TAKXKE BCKPBITHE
BOMHCKHMX 3aXOPOHEHUH B MOPANKE CAMONEATENbHOH MHHLIMATH-
Bbl 3aMpeELIaeTCHA».

Pacnag CCCP orpaswics M Ha MOMCKOBOM ABHXeHHH. Bo3-
MOXHOCTb 000raTHTLCA MPHBJIEKIIA Ha MeCcTO H0EB HCKaTeleid opy-
XHA, B3pBIBYATKH, (DAIIUCTCKUX «PETUKBHI» U CYBEHHPOB —
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BCEro TOro, YTO MOXKHO ObLIO OBl NPEeBPaTUTL B IeHBI'M — TAK Ha-
3bIBA€MBIX YEPHBIX CNEIONbITOB.

YepHeie cenonbIThl, B XYALLEH CBOEH MIMOCTACH — MapoaepHl,
KOTOPBIE 3aHUMAIOTCS B OCHOBHOM pacKOMKaMu Morui. B nyy-
LLIEM CJTy4ae 3TO IOMCKOBHKH-TPOGECCHOHANBI, KOTOPBIE XOPOLLIO
3HAIOT, YTO U3 HAUIEHHOTO MOXHO BBITOTHO NMPOAATb.

Bebie cnea0nBITHI CYNTAIOT cebsl TPodecCHOHATAMH, KOTO-
PBIM 3EMJIS MOXKET YTO-TO JaTh VISl YCTAHOBJIEHHS MCTOPHYECKO#
npasabl. OHU COTPYAHHYAIOT C AHAJIOTMYHBIMU MEXIYH APOIHbI-
MH OPraHHM3alUAMH, HanpuMmep, ¢ MexayHaponHsiM KpacHbiM
KpecToM Win 3anaqHbiMU My3esiMH BOEHHOM TEXHHKH.

B ucTopuu 310 HeneHue yeTkoe. B peanbHOM XU3HU BCE OHU
NEpEMEILAaHBI, 3 DONBIIMHCTBO CIIEAOTIBITOB CTAHOBSATCS CEPbI-
MH. OHM MMEIOT CBOE NPEACTARJIEHHE O K0Gpe U 3/1e U MPU 3TOM He
Npo'b NOTOprosaTh CBOMMHM TpodesiMu. [leneHue Ha LiBeTa yCI0B-
HO: DeJibie CO BpeMEeHEeM MOTYT CTaTh YepHbIMHU. CIMIIKOM pas-
HBIMH MYTAMH JIIOAH NMONANAI0T Ha MecTa 6oeB. M caumkom ya-
CTO, OTHPABNAACH HA MOMCK, C/IEAOTIBIT HE MOXET NMPEATIONOKHTS,
YEM K€ OH YBEHYACTCA H YTO CTAHET N00blYell — CcONpaTcKHii xe-
TOH, 3aKOMaHHBIH YaHHbBIH CEPBU3 WM WITBHIK-HOX, H B KAKOi
LUBET — O€JIBIH WK YePHBI — OKPACHUT €ro Camoro OyayLIHiA
Tpodeii.

[Ipojing yepe3 MOMCKU BOEHHBIX pPeJTMKBHHA, MHOTHE HAYMHA-
10T MOHHMaThb, YTO HA NPOCTOPAX OTYM3HbI NPAMO IO/, HOrAMM Jie-
AT BCLM, HCKATb KOTOPBIE HE TOJIBKO MEHEE OMTACHO, HO Jaxe 60-
Jiee HHTEPECHO M BLITOIHO.

[TOUCK METEOPUTOB'

[lanenne MeTeopuTa — nopasuTensHOE, O4EHHL KOPOTKOE, He-
MOHATHOE H BCETIa HEOXHUIAHHOE AB/ICHHE, BbI3BIBAIOLLEE YKAC U
MOKJIOHEHHE Y HEeTIpoCcBeLUeHHOro Habmogarens. IosTromy onuca-
HHA METECOPUTHBIX NaleHWH HMEKTCH BO MHOTHX JIETOMHCHBIX MC-

* B naHHOii 171aBe UCTIONBL30BAHBI HEKOTODBIE MaTepHakl C pa3pellieHHd aB-
TOpPOB CaHTa www.meteorites.r.
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TOYHHKAX. [IpeBHel e M3 HUX TIPUBOAMTCA B KHTACKOM pyKO-
MHCH M AaTHpyeTcs 654 1. 10 H.3. 3apericTpHpPOBaHBI OHH Ipeyec-
KUMH, PUMCKHMH H CPEIHEeBeKOBBIMH UCTOPHKAMH. PazyMeercs,
yrasllIHe ¢ Heba KaAMHH MOYHTAITHCH CBATBIMM M CITYXKWIH 1pe/-
METOM PETUTHO3HOINO MOKIOHEHUS . OIHAKO METEOPHUTHOE XKENE30,
KOTOpOE€ HHOTIa HAXOOWNH JIIOAHW B JaBHHE BpEMEHA, HCIOJIB30Ba-~
JIOCh /11 H3rOTORIEHHSA PANIMYHBIX OPYAHHA TPYAa, M MOXHO Ipea-
MOJIaraTh, YTO MEPBOE ¥efe30, C KOTOPLIM MNO3HAKOMHJIOCH Y€10-
BEYECTBO, HMEI0 KOCMHYECKOE IMPOUCXOXKIEHHE,

B pycckHx neTonucsx apeBHeiiiee yroMHHaAHHE O NMaJeHHH
MeTeopuTa oTHocuTcA K 1091 r. (JlaBpeHTheBCKasA JIETOITHUCE).
Cpenu HauboJee cyleCTBEHHbIX ABJIAIOTCA NafieHua B Belnkom
Yeriore (1290 r.), BenvkoM Hoeropozne (1212 r. u 1421 r.), ycena
Hosbie Epru (1662 r.). B neronmucax naneHWe MeTeOpMTa CUHTA-
J0Ch HeAOOPELIM NMpea3sHaMeHoBaHUeM. [IpeanpMHUMANTUCE MHO-
rOKpaTHbIE TTONBITKH MOKUCKA YTaBIIMX KAMHEH B MeCcTax rane-
HHIii, HO BCE OHH OKa3a/IKCh be3ycneltHbBIMH. /1o CHX rop Ha Tep-
puTopHH PoccHH He 0OHapYXeHO HH OTHOrO METEOPHTA, MAIEHHE
KOTOPOT0 3a(PMKCHPOBAHO B JIETONTMCHBIX HCTOYHHKAX.

3arTo Apyrux MeTeopuTos 3a nocneguue 350 et codpaHo 0ueHb
MHOI0 H OOJIBLIWHCTBO M3 HUX HAXOOMTCA B METCOPHMTHOM KOJLIEK-
uuu PAH, onHoro u3 crapeifimx 1 6orarefiumx B MUpe coOpaHHii
mMeTeopuToB. Kosnekuusa conepxur okono 180 oreuecTBeHHBIX U
cabite 800 3apydexHBIX MeTeopHUTOB (bosee 16 ThicsS4 00pa3LoB)
MPaKTHYECKH BCEX THMNOB M3 45 cTpaH MUpa.

YacTtb 3TOM KOJ/UIEKLIMH 3KCITIOHHUpYeTcs B MUHepanoruyec-
KoM My3ee uM. A .E.®@epcmana PAH, rne Ha cTeHe BUCHT KapTa
CTPaHBI, HA KOTOPOH OTMEYEHBI MECTA HAXOAOK MEeTeOpHTOB, MH-
TepecHas JeTalb — 3a YpaJiOM MOYTH BCe HAXOAKH COCPEenoToue-
HEI B1onb TpaHccHOHMPCKO#M Xene3Hol Jopork. D10 He 03HavaeT,
YTO METEOPHUTH! NaJaATH OKO0JI0 MAarucTpaiu; NMPoCTo UX HAXOAAT
TaM, [Ie XKUBYT JIIOOH. A NMagaloT OHU DoNee HIH MEHEE paBHOMED-
HO 110 Beeid raHeTe. B HEKOTOPBIX MECTAaX, TAKMX KaK ONpeIe/icH-
HBIE Y4aCTKH B AHTApPKTHIE, OHH MOTYT KOHLIEHTPHPOBATECA B TE-
YEHHE MHOTUX ThICAY JIET H UX XOPOILO BUAHO HA POHE 1ba U CHE-
ra. baarogaps 3TroMy SAMOHCKKUE H aMEPUKAHCKHE YYEeHBIE CODpanu
TaM ThICAYH 00pa3110B METEOPHUTOB.
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Puc. 42. Memeopum Cuxoms-Anuns 6 Munepanozuueckom mysee um.
A.E. Qepcmana. Haubosee Kpynuuiii 3x3emnadp us natidennsix — | 745 k2

[TpMMEeTHBI OHH M B TIECYaHBIX MTYCTHIHAX. TakK, KOLIEKLHOHE -
PBI, MEPEABHIAsACh HA ABTOMOOHNAX 110 MycThiHAM OMaHa, Haxo-
AAT COTHH METEOPUTOB, B TOM YHCJE U peakue obpasisl ¢ JIyHbI 1
Mapca. [TOUCKOBHKY MHOTAA HAXOAAT TSKEJIBIE PXKABBIE KaMHH,
HO HE BCE A0TafibIBAIOTCH, YTO 3TO MOXET ObITh METEOPHT.

Kapkum nerom 2000 r. Oner Hukonaesuy ['ycpkos, BO3Bpa-
lasce AOMO#H nociue cbopa rpu6GOB B OKPECTHOCTAX nepeBHH
JpoHnHo KacumoBckoro paitoHa PsazaHckoii 06/1acTy, 3aMeTh
TOPYABIUMH M3 36MIH PXaBblit Kycok MeTayia. C NMoMoOLIbIO
HOXa BHITALUMTL €ro He yaanoce. Oner nogyMas, 4To 3TO MOXKeT
OBbITH METEOPUT, CXOMMIT AOMO¥A 33 IONATO W TAYKOI U MPUTALLN
€ro 10MOH. [IBa roga xXeJe3Hblil KyCOK MpoJjiexall Ha Oropoje,
[10Ka 10 HETOo nolny pyku. Oner HukonaeBuY oTnWmui Kycouek
M OTHEC B 1aboparopuio MeTeopuTku FTEOXU PAH mns npo-
BEPKH CBoero npennonoxeHus. [IposeneHHas skcneprisa noka-
3ajia, 4YTO IPOHHHCKOE XKEJe30, IEUCTBUTEIbHO, UMEET METEO-
PHUTHOE NpoHCcXoXaeHHe. IpeanpuHATad 3KCTIEAULIMSA C TOMO-
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1bI0 METAJIOUCKATEN 0OOHapyxuna ewwe 6onee 250 0OCKONKOB
METEOPHUTA ODLIHMM BECOM OKOMO 550 Kr. 3TO TPETHH XKEJE3HbIH
10X1b, OOHADYXEHHBIH HA TeppUTOPUH Poccuu 3a nocnegHue
250 ner.

CobpaHHbIe METEOPHTHEIE (PparMeHThl CWILHO OKWUCIIEHBI, YTO
yKa3bIBAeT HA 3HAYUTENILHEIN Bo3pacT nageHus. ['opon Kacumosn
(nepBoHauanbHO Mewepckuii ['oponok, B KOTOPOM CKOHYAICH
kHA3b Anekcanap Hesckuit) ocHosau B 1152 r. KOpuem Honropy-
KMM ¥ HaxoauTtcs Bcero B 20 kM ot JlponuHa. [laneHue Takoro
MeTeOopHTa (TTpH BXoae B atMocdepy OH UMEN Maccy He MeHee 1,5 T
1 9Hepruw okoao 100 T TpoTUna) — SBIEHHUE BrEYATASIOLLEE W
HaBEPHAKA OBUTO OBl 3aMEeYEHO MECTHBIM HACEIEHUEM HE TOJILKO B
Kacumose, Ho ¥ B Pazanu, Mypome 1 naxe BaaauMupe, ¥ HaLwmo
Obl OTPAXKEHHE B PYCCKHX JIETONMKUCAX HIIH DOJIEE MO3AHHUX XPOHU--
Kax. OnHaKo HUKaKUX MMMCEMEHHBIX U3BECTHIA 00 3TOM COOBLITHH
noka 00HapyXHUTh He yIanock. TakuM 00pa3zoM, MOXHO MPEAIo-
naraTh, UTO, CKOpee BCero, JaHHoe naaeHue cayumnochk ao XII .
B MPaKTHYECKH DE3N0AHON MECTHOCTH.

MeTeopuTsl nanaioT BJIHOOOE BpeMs CYTOK M roaa. Menkue ya-
CTHLILI pa3MEPOM C MECYHUHKY 10 3eMJIH He JOJIETAIOT, Cropas B aT-
moc(epe. bonee KpynHsbie, TOCTUTAIOIIME HHOLAA HECKOIBKHX

Puc. 43. O.H. I'vcoko6 ¢ natudennvis um memeopumon Jponuro
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TOHH, NPEACTABIAIOT CODOM CTPEMUTEIBHO ABHXYIIMIICH B Hebe
OrHEHHbIH Wap, Ha3biBaeMBbIi 6GoMHaOM. 33 GONHIOM TIHETCH Or-
HEHHbIM XBOCT. HacTo B KOHLIE NBHXEHMA GONMA pacnanaercs B
BO3MyX€ Ha YaCTH U PacChinaeT KackKaJ MCKp B BUIE OTHEHHOTO
AOXNA — 3PETHLLE MOTpACAIOLIEE, 0COGEHHO HOYEIO, O4YeHb IpKHe
00/HAE! OBIBAIOT BUIHBI H AHEM IAXKE IPH [10JTHOM COJTHETHOM OC-
BEILIEHHH.

ABTOpY NTOCYACTIMBIIOCH HAGMIONATH NPUIET TAKOIO APKOro
bonmaa Ha Ypane nerom 1949 r. OrHeHHsIii wap pasmepoM c JIyHy
DeclyMHO nponeren NoYTH HaA roioBoii ¢ CE€BEPO-BOCTOKA HA
IOTO-3aran ¥ CKpbUICA 32 rOPH30HTOM. Bee miunock 5—7 cexymn.
Ha 6e306na4Hom HeGe ocraics WHpoKui TeMHBbii cael. S He NMpU-
MOMHIO, YTO CJIBILIAJ 3BYK B3phIBA.

Bo Bpems nBixeHHs B aTMocdepe ¢ KOCMHYeCKOl CKOpOCTbIO
[TOBEPXHOCTE METEOPHOIO TEJIa HATPEBAETCS 10 HECKOIBKHX ThICHY
rpagycoB. MenKHe YacTHLIBI CropaioT, He JI0NETEB 10 3eMJIH.
KpynHeie Tena, 6onee 100 r, HCIIBITBIBAIOT Pe3K0e TOPMOXKEHHE B
HUXHHUX ITOTHBIX CNOSIX aTMOChepsl Ha BeIcoTe 10—20 kM. DroT
Y4aCTOK TPAeKTOPUH Ha3bIBAETCs 00ACTBIO 3a0EPXKKH. 3MeCh Me-
TCOPHT OCTBIBAET, CB€UYEHHE NPEKPAILAETCA, H OH MANaeT Ha 3eM-
JIO NoA ACHCTBHEM CHITBI TsKecTH. [TouTH BepTHKansHO. Yas-
W METEOPHT MNOJNyYaeT Ha3BaHUe GMHKaIero Hace e HHOTO
MyHKTa 1 Ipyroro reorpaguyeckoro oobekra. YacTo KpyrHbie
METEOPHUTHI BCIICACTBHE JaBJIEHHS BO3AyXa Ha BeIcoTe 10—15 km
ApOOSATCSA Ha COTHH M THICSYM OCKOJIKOB M NANAOT Ha 3EMJTIO B BHIE
OTHEHHOTIO JOX 5.

MeTeopHTHBIE 1OXIM pacCeuBaOTCs MO MOBEPXHOCTH IPYHTA
Ha y4acTKe, HMEIOWEM MPUMEPHO 3MTUIITHYECKYIO hopMy (a1-
JIMTIC paccesiHus).

Ha semimo nanaiot, Gyay4 TerUIbIMM HIM XONOIHEI MH, HO He
pPacKaleHHBIMY, KAK MHOTHE JYMAIOT.

B peaxux ciyuasx, koraa MeTeopHoe Tesio uMeer OonbLIVIO
Maccy, OHO HE YCII€BaeT 3aTOPMO3UTLCHA BO3MYXOM M ¢ KOCMHYEC-
KO CKOpOCTBIO yAapsgercs o FPyHT, 00pasysi METEOpUTHBIH Kpa-
Tep.

Ha 3emie usectHo okonio 140 yrapHEIX KpaTepos OHAMETPOM
10 200 M, 06pa30BaHHBIX NANEHHAMM KOCMHYECKHX Tel. B NMPHH-~

116



Puc. 44. llpobaenue kpynnozo memeopuma 8 ammocipepe

LIMITE, WX JODKHO OBITE ropa3no 6oseiue, npuMepHo Kak Ha JlyHe.
OnHako, B oTHYMe 0T JIYHBI, Ha 3eMJTe reOTOrHYECKHE MPOLIECCH
Doee MHTEHCHBHBI M CTHPAIOT CJIEAbl KOCMHYECKON bomMbapau-
POBKHM Ha Hamei raHere. IIpM cTONKHOBEHMH KOCMHYECKOIO
TeNna ¢ 3emiei ruraHTCKas KHHeTHYecKas SHeprus yiapHukKa
(KoCMHMYECKOr0 Teja) pacxoayercd Ha (hopMHPOBaAHHE KpaTEPHOM
MOJIOCTH, a TAKXKe Ha npobieHHe, TUTABNeHHE M UCTIaDEHHE Bellle-
CTBa MHILIEHH. DTH NMPOLIECCH] TIPHBOAAT K 00pa30BaHHIO HEOOBIY-
HBIX NOPHBIX MOPOoJ (TaK Ha3bIBAEMbIX UMITAKTUTHTOB, ¥ KOTODBIX
HabnwaawTca XapakKTepHEle MPpH3HAKK BO3AeHCTBHA Ha Bellle-
CTBO MHMLUEHH BLICOKMX JaBIE€HHUH H TEMITEpATYp.

Hebonswoe, nuamerpoM 350 M, o3epo CMepasube, pacro-
noxexHoe B lllaTypckom paiione, npuMepHo B 140 KM K BOCTOKY
oT MocCKBH, 3aMeTHO OTJIHYAEeTCSA OT MHOTOYHCJIEHHBIX KpYT-
nuix o3ep IToonMocKOBBA HEOOBIYHOMH rnyonHOM (40 M) H Xopo-
1110 BEIpaXXeHHBIM BAJIOM, OKPYXAaIOIIUM 3T0 03¢p0. OCHOBHIBA-
ACh Ha THX NMPHU3HAKaAX M cCbilasgich Ha gJaHHble H.A. @UIHHA
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13 I. Powane, acroHckue yuenste 10.B. Kectnane u K.X. Men-
na B 1985 r, BbicKa3sanu uaeio, 4to 03epo CMepasybe — MeTeo-
PHTHBIH KpaTep.

HenasHo COTPYAHMKH 1aGOPAaTOPHH METEOPHTHKH HUucTuy-
Ta FEOXMMHH M aHANUTHYeCKOH xumuu uM. B.U.BepHaackoro
PAH nposenu uccnenopaHue TAHHCTBEHHOIO 03€pa H MOATBEPIM -
JIM, ITO 03€p0, IEHCTBHTEIILHO, NPECTaBIsAET CODOH Kparep, 00pa-
30BaBLIKWHCSA MPH METEOPHUTHOM yaape. [To npegsapuTelbHBIM
AaHHBIM, KpaTep obpa3oBaicsa npumepHo 10 Teic. neT Haszaxn. Ta-
KHUM 00pa3oM, 03epo CMepasube MOXET OKa3aThCs GIHKANILINM K
MoCKBe METEODHTHBIM KPATePOM, SBASIOLINMCS YHUKATbHbIM
NaMATHHKOM NPHPOIBL.

Bce MeTeopuTEI NOAPA3AENAIOTCA Ha TPH IJIABHBIX KJ1Aacca:
XKEJIE3HbIE, XKeIe30KaMeHHbIe U KaMeHHbIe. Kaxablit Kiace non-
pasnensercs Ha TUbl. Haubonee peako BeTpevalores xene3oka-
MEHHBIE METCOPUTHI, KOTOPHIE AENATCS Ha ABE MPYIIbI; ME30CH-
OEPUTBI ¥ NannacuTel. KaMeHHble METEOPUTBI AeNATCA HA OBA
NOAKJIacca: XOHIPHUTEI M aXOHAPHTHI. ZKesle3Hbie METEOPHTHI 10
CBOEH CTPYKTYpE NOAPAa3AeNsAIOTCSA Ha TPH IPYNIBL: reKcasapu-
Thbl, OKTa3IpUTH H aTakKCUThl. I3 HHX Haubosnee penxkue rekca-
APHTHI.

Iopasnsioee GOMLLIMHCTBO METEOPHTOB MOTALAET Ha 3eM-
J1i0 M3 aCTEPOMHOrO nosica. B To Xe BpeMs cpenu MeTeopuTOB
ObUTH HIeHTHhUIMPOBaHBI MeTeOpHTHI ¢ JTyHb! M Mapca. Ha PbIH-
Ke 3TH METeOPHTHI Haubosee noporue (ot 2000 mo 10 000 nonapos
3a rpaMm).

[To xapakTepy OGHapyXeHHUsA BCE METEOPUTEI AESTCA Ha Naje-
HHA 1 HaxoaKM. TlageHHsAMH CUHTAIOTCA METEOPUTHI, Habmiomae-
MbI€ OYEBHILIAMH M COOpaHHEBIE Cpa3y Xe nocne HabMonaBIero-
Cs TOPMOXEHHA METEOPHTHOTO Te/a B 3eMHOIM atMocepe. B ciry-
Jac METEOPHUTHBIX JOXAEH HOBBIE 00Opa3Lbl HAXOAST OOBIYHO B
TEYEHHE JOATOr0 BpeMeHH NOCHe NajgeHus.

KaMeHHBIe METEOPHTBI COCTABNAIOT 60NBIIWHCTBO (92,8%)
NMafeHNH, IPHYEM B OCHOBHOM 3TO XOHAPHTHI (85,7%). AXoHIpH-
Thl, KEJIC3HBIC H XKEJIe30KAMEHHBIE METEOPUTHI COCTaBNAOT 7,1%,
5,7% w 1,5% cOOTBETCTBEHHO.
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HaxonkaMu cUMTAIOTCH TE METEOPHTHI, NaJeHHEe KOTOPBIX HE
Habmonanock. Ux npMHaLIeXXHOCTb K METEOPHUTAM YCTaHAB/IMBa-
eTcsl Ha OCHOBaHWH MX BELLIECTBEHHOTO COCTABA.

[MpoueHT KAMEHHBIX METEOPHUTOB CPEIH HAX0AOK 3aMETHO
HMXKeE, YeM CpeIH MageHHi, MOCKOIbKY HX YaCTO TPYAHO OTITHYHTD
OT KAMHEM 36 MHOI0 NMpoucxoxaeHus. ZKene3Hble METCOPHTHI JIET-
ye OTIO3HATH U MX MOXKHO HaHTH € MOMOLLBIO META/UTOUCKATENSA HE
TOJILKO HA MOBEPXHOCTH, HO U Ha 3HAYUTENILHOM ITyOHHE.

CHapyXH BcE METEOPUTHI MMEIOT TaK Ha3biBAEMYIO KOpY IU1aB-
JIEHHS — 3TO TOHKHIA 3aTBEPAEBLUIMIA MOATUIARAECHHBIH CNION TOMLUU-
Hoit 0,1—1,0 MM. CBexXuii H3IOM KAMEHHBIX METEOPHUTOB OOBIYHO
MMEET CEPBIi LIBET, PUYEM NPH YBEITHYEHUH MOXHO pasrisaicTh, 4To
CTPYKTYpa METEOPHUTA COIEPXHT M0 BCell MEIKO3EPHHUCTOMN Macce
menkue (MeHee | MM B IMaMETPE) IapHKH, HA3bIBAEMbIE XOHIPaMH,
MMEIOLLIMMH B OCHOBHOM CHIMKATHBIH cocTas. [1oaToMy Takue me-
TEOPHMTHI ¥ Ha3bIBAIOTCSA XOHAPHTAMH. B 3¢ MHBIX rOPHBIX NTOpOAAX
XOHPBI COBEPLLEHHO HE BeTpeyalorcs. [1oaromMy HaTH4YKE XOHAP
CY>KAT HAJEXKHBIM MPU3HAKOM TOT0, YTO KAMEHB ABIIAETCA METEO-
PHTOM.

[1pu pabote ¢ MeTaLIOMCKaTE/IEeM MHOTAA BCTPEYalOTCH Tak
Ha3bIBaEMble FOpPSIYME KAMHM, KOTOPbIE NAlOT TAKO#H XKe YETKHH
CUTHAM, KAK U METAJUTMYECKHA OOBEKT, HO B OT/IMYHE OT NOCIIEAHE-
o CUrHAJI MCYE3AET NMPH YXKe HEGONBLIOM YIaICHHHA [TOMCKOBOH
KATYLIKH OT KaMHs1. JleranbHo TaKHe KAMHHA HUKTO HE HCCICAO-
Ba1. B psifie ciyyaeB 3T0 MOPOAbLI, COACPXKALLNWE BKIIOUCHUA Mar-
HeTHTa (3KeNe3Has pya), XanbKOMHPHUTa (MeIHas pyaa) WiM Apy-
rUX 3JAEKTPOIPOBOASUINX HIM MArHHTHBIX MUHEDPAJIOB. HMHorna
TaKuUe KaMHH MOTYT TIPUTATHBATHCA CUIBHBIM MarHuToM. O6pa-
1maiTe BHUMaHHe Ha UX (pOpMY, MOBEPXHOCTh, CKOJI, H, BO3MOX-
HO, CpeOyr HHUX OKaxeTcs MeTeopuT. Haxonaka HOBOTO METEOPH -
Ta — JeJI0 caydas U Goabuioro Be3eHus. Kiaabl, HanpuMep,
BCTpeYaloTCA 3HAYMTeNbHO Yale. OaHako B PoccHM €CTh He-
CKOJIBKO MECT, T€ BRITIAJIM B CBOE BPEMSA KPYITHbIE METEOPHUTHLIE
AOXIHW M HAWTH TaM 0Dpasilbkl METEOPHTOB BMOJIHE PEAIBHO.

CHX0T3-AMHbCKHI MeTeopHT. OKTAa3ApHT. 3TOT OYEHb OOMITB-
HBIi 3KeJIe3HBI METEOPHTHBIH 10X /b Bbinan 12 dpespans 1947 1.8
[TpuMopckoM kpae. Beimano 6onee 100 T MaTepHana, 3 KOTOpO-
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ro Obu10 co6paHo 0K010 27 TOHH M MOCTYITIO B KOJ/UIEKLIMIO AKa-
neMuH Hayk PAH.

Mereoput Yunre. Atakcur. Haiinen B 1912 r. npu npoMbiBKe
301072 B pycie py4ubs YuHre B Ypsnxaiickom paitone B Tyse. Bbuto
cobpaHo Gonee 250 kr MaTepuana. O6pe3Kn METEOPHUTA MOXKHO
HaXO/IUTh 10 CHX 1OP. boNblIOe KONMHYECTBO METEOPHTHOTO Xele3a
OBLTO MCTIONB30BAHO CTAPATENAMH T KOBKH rBO34ei, CKOO H
MPOYHX MEJIKMX ITPEIMETOB CTAPATENAbCKON0 00Mx0na. Tak yTo no-
MCK TaKMX M3[EJIMH TaKXe NMPEeACTABIAET HHTEPEC.

Mereopur [Ipommo. Haiinen s 2001 r. 6nu3 1. [pormso b Kacu-
MOBCKOM paiioHe PasaHckoii o6nact. Cobpano okono 550 krciie-
LManucTamu naboparopuu Mereoputukd FTEOXU PAH u ipumep-
HO CTOJIBKO XK€ IHTY3MAaCTaMH-MIOMCKOBMKAMH. METEOPHT CIITBHO
OKHCJICH H MPOJOJDKAET OBICTPO KOPPONMPOBATh Ha BO3AYXE.

Mereopur Bparun. Iawiacur. Haiinen B 1807 r. B FoMmenbe-
KOH 00/1aCTH. YueHble BLICKA3hIBAIOT HA reorpadHyecKoil OCHO-
BE IOTaKy, YTO COOBTHS, onucaHHbIe B 1091 r. B JlaBpeHTHEBC-
KOH JIETOTNMCH, CBA3aHHI C MaJleHHEM KPYITHOIO Ma/UIaCHTa bpa-
ruH. Cobpaxo 6onee 1000 xr. O6pasLbi METEODHTA HAXOIST 10 CHX
NOop, HECMOTP#A Ha TO, YTO TEPPUTOPHSA MANCHUS PACMONOXKEHA B
3aKpbITOH H3-3a YepHOGBLTECKO aBapHM 30He.

Mereoput Llapes. Xouapur. 6 nexabps 1922 r. «MranTcKas
nanarmouias 3sesfia» B ACrpaxaHckoit H LlapHusiHCKmX ryoepHu-
AX BbI3BaJla NaHHMKY CPEeIM MECTHOIO HaceieHus!. OMHAKO YYeHBIM
HE YANOCh HAUTH CIeNOB MeTeopuTa. JInue B 1968 r. npu pac-
Mauike noJiei copxosa «JleHUHCKHit» Bonrorpaackoit o6nactu
MHOXECTBO HEOOBIYHBIX KAMHEH CTAI0 IPHYMHOM NOJTOMKH ruy-
roB. [Ipouuto ewe 11 ner, npexne yem B KomuTer o METEOPHUTaM
ot anexTpocpapiyka b.I'. Hukudoposa npunuia nockuika ¢ 06-
pa3uamMH 3THX KaMHe#. MereopuTHbIi noxab Llapes — camoe
KpPYITHOE aficHue KaMEHHOI0 METeopPHTa Ha Tepputopuu CCCP.
Cobpano 6onee 1200 xr. Ho, HaBepHsIKa, MOXHO HAITH elle HeMa-
J10 06pas3uoB. [Torcku, 0IHAKO, OCTOXHSIIOTCH CHIBHOMN MHHepa-
JIN3aLIHEH TOYBBI B ITOM paifOHE.

[Nepsomarickmii nocenok. Xonapwr. Yrian 26 nexa6psa 1933 T. o
Brnagumupckoii obnacty 3a HOpreBbiM-TTonbCKUM, pacchinas-
IUHCh peHepBEPOYHBIM KACKAIOM HCKD M Pa3pa3sHBUIMCE HA [e-
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CATKU KMJIOMETPOB IPOMOBLIMHM PACKaTaMH H I0JIF0 HE CMOJIKaB-
MM ryiioM. B anpene — Mae Ha noJsx coOpaHb! IECATKH METEO-
pHTOB 00LIMM BecoM 49 Kr. MoXHO NOTIbITaThCA ONCKATh A0TION-
HUTEbHbIE IK3EMIUIAPEI.

[MToucK XKene3HbIX METEOPUTOB M NMa/UTACUTOB HE MPeACTaBIsA-
eT 0COOLIX TPYAHOCTEH B TEXHHYECKOM IU1aHE, MOCKOJIbKY NaXKE
Henoporue NpUGOPLI pearupyoT Ha HUX I0CTATOYHO YETKO. OnHa-
KO, KpYTIHBI€ 3K3eMILIAPLI HAXOAATCA Ha rTybrHe 1—1 S MU
ux 0GHAPYXEHHMA TPeByeTCs NPUMEHATH YyBCTBUTEBHBIE IPHOO-
psl — Spectrum XLT, MXT, Tején, «KopHet» u apyrue. [Ipu no-
HCKE KAMEHHBIX METEOPHTOB, COAEPXKaHHE Xele3a B KOTOPBIX HE-
3HAYUTENBHO, HEOOXOIHMO NMPUMEHATE TOJIBKO YYBCTBHTEIBHBIC
MpHGOPLIL, XKeJaTebHO TAKKE HMETD ¢ CO0O0M CHILHBIA MAaTHMT,
KOTOPBI NMPUTATHBAET NPAKTHYECKH BCC KAMEHHbBIC METCOPHTEL.

Yto genars, €CJIH Bbl HAIIUTH KAMEHb, B KOTOPOM NMOJO3peBac-
te meteoput? Jlaboparopusi MereopuTiki TEOXH PAH B 31OM
cliyyae peKOMEH/IYET CleyIoLIce.

«BEI MOXETE OTKOJIOTE HeGONbILOo# Kycouek obpasua (10—15 1)
U BBICNIATB Ha afipec TabopaTopuH MpocTyio 6anaeposb. K nocbui-
K€ MPUIOXHTH MMCHMO, COCTOSIILIEE M3 CIIEAYIOLUHX ITYHKTOB:

e Baiuy (paMHIIMIO, UM, OTYECTBO H apec, MO KOTOPOMY MBI
MoxeM ¢ BaMu cBsi3aTeCA,

® OMHCaHKE 0OCTOATENBCTB HAXOAKY (HanpyuMep, «BHIC MO-
et spKoro GoNuIa, Ha MPe/IIoNaraeMoM MecTe NajeHns 0bHapy-
KWL HeOOBIMHBIH KAMEHB» WIH «IIPH BCNALUKE IMOJs HAILIEH TAXKE-
JIYI0 MATHMTHYIO TIOPOAY, KOTOpas BhI3Bajia Y MEHS MON03PEHME,
YTO 3TO METEOPHT»,

® 1aTy OOHapYXEHUA,

® yKa3aHHe MECTa HaXOIKH M O/ivzkaifiiero panoHHOIO LEHTPa,

e pec 06pasiia;

® éro CBOHCTBA (LIBET MOBEPXHOCTH MU CKOJIA, CTPYKTYPa [opo-
IIbI, MATHUTHOCTD, HATHYHE METALTHYECKHUX BKITIOYEHWH U T.0.);

e xenarenbHa ororpadus obpasua.

[Tpu nonyyeHuH Bawei nocbUIKH MBI 0653yeMCst BBITIOIHHTD
GecIUIaTHBIN KBATH(HLIMPOBAHHBII aHANTU3 NPUCIAHHOIO 00pas3-
1Ia ¥ B caMOe KOpOTKoe BpeMs coob1uTh BaM 0 ero pesysprarax,
naxe B TOM CTy4ae, eCJIM OH HE OKaXKETCA METCOPHTOM.
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Ecnu xxe MbI ¢ BaM AefCTBUTENTBHO UMEEM IEJI0 C METEOPHTOM,
TO fanbilie Mbl OyieM pyKOBOACTBOBATHLCH MPaBHIAMM, YCTAHOB-
JIEHHBIMH MeXayHapoaHbIM METEOPUTHBIM HOMEHKIATYpHBIM
KOMHTETOM, H B3aHMHBIMU JOTOBOPEHHOCTSAMH.

Cornacto npasuiam HomeHknaTypHOro koMureTa, 17151 peru-
CTpauMH B MeXayHapoJHOM KaTanore METEOpHUTOB HeobxonuMo,
406k 20% 06pasuia HAXOAHIOCH B HAYYHOM YUpeXIeHHy. B Halem
¢ Bamu ciydae naboparopust MeTeopuTHKH MHCTHTYTA FeOXHMMMH 1
AHATUTHYECKOH XHMUH UM. B.U.BepHanckoro PAH simnsercs xpa-
HuTeieM MeTeopuTHOI KouteKLinu Poccuiickoii akagemMuu HaykK
H, TAKMM 00pa3oM, COOTBETCTBYET YKa3aHHOMY TpeGOBaHHIO, DTH
20% Bbl MOXeTe paccMaTpHBATh KAK IUIATY 33 KPONOTAMBLIE aHa-
JIM3bl, HeOOXOAMMBIE JUTA KIacCHPUKALMH METEeOPHTA U pErucTpa-
LIHH ero B MexayHapoaHOM METEOPUTHOM KATAJIOTE.

OcraBuwumuca 80% Bbi BripaBe pacniopsiXaTscsi 1O CBOEMY
ycMoTpeHMIo. C Hauleli CTOPOHBI Mbl, KOHEYHO, XOTEJH 6Bl nonay-
UMTb MaKCHMa/lbHYIO Maccy obpasua, nockoabKy 10boit MeTeo-
PHMT HHAWBUAYAJIIEH U HECET B cebe Maccy HHTepecHOM nHbopMa-
LHH O ITpoLeccax, MpOUCXOAUBLIKX ¢ Hatlei ColHeyHOoll cHcTe-
MOH. TleyanbHO, eciy AaxXe Manast 1oJiA ee TepseTcs s HayKH.
B coseTckoe BpeMs 6b110 HOPMO#! BEITLIAYMBATD 4YE/J10BEKY, Ha-
[IemEMY MCTCOPUT, IEHEXKHOE BO3HarpaxaeHue. B Haiue nepe-
XOIHOE BDEMsI LICJICBBIX CPEACTB HA 3TO HE BBIAEASETCH, HO MBI 11O
Mepe il OyAeM cTapaTbCs BOSHAIPaAUTh CTPEMIEHHE Ye/IOBeKA
MOMOYb HayKe. XOTENOCh TAKXE OTMETHTD, YTO COOBILAEMbIE B
npecce 6aCHOCIOBHBIE IEHB] HA METEOPUTHI HA 3apYGEXHOM PbIHKE
He COBCeM Mnpasaa. [la, ecTh 04EHE HEBOJBILIOE KOMYECTBO OYeHb
PCAKHUX METEOPHUTOB, BHICOKO LIEHUMBIX YaCTHBIMH KOJUTEKLIHOHE-
pamMH. OIHAKO OCHOBHAS Macca METEOPUTOB He MMEET 6OMTbIIOi
LHEHHOCTH Ha PbIHKE, U BPsilL JIK 00/1alaHHE METEOPUTOM CHEIAeT
KH3HD YENIOBEKa 3aKMTOYHOM. [la M npoaaTe MeTeopuT B Halleil
CTpaHE OMCHB CIOXKHO, 3TO MOXHO CAENATh TOJIBKO 3a pyHesKoMm.
[1oaTOoMy MBI peiaraem Bam yecTHbIH JHANOT, B Pe3yNLTATE KO-
TOPOTO MBI TIPHAEM K MAKCUMAJIBHO YI0BAETBOPSIOUIMM BCEX HAC
VCIIOBHSIM.

Ycnexos.

Cotpynnuku na6oparopuu meteopuriku TEOXU PAHb».
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Anpec naboparopuu MereopuTHKy: Mocksa, 119991, yn.Ko-
ceirMHa, 19; Ten. (7-495) -939 daxc: (7-495) 938-20-54;

e-mail; meteorites@geokhi.ru

Bo BpeMeHa COBETCKOi1 BIaCTH MPEMMHM 32 HAXOIKH METEOPH -
TOB BHITIAYMBATUCH PENY/IAPHO Ha OCHOBAHWH Pa3IMYHBLIX HOpMa-
TUBHBIX JOKYMEHTOB, HanpuMep nocraHosnenus Ne 13095
CHK ot 12.05.41, pacnopsixeHus Coseta Munucrpos CCCP
Ne 7501 ot 4.04.52, nonoxeHus o myseiitHom gonne CCCP
Ne 273 ot 26.07.65 u np. Pazmep npeMHpOBaHHs, pa3yMeeTcs,
pasnuyancs. HarnpuMep, 3a HaxoiKy MecTa HabnonaBIIerocs rna-
neHus meteopura Llapes B 1922 r. AkaneMusi o0elliana BhIIJIATHTD
100 3010TbIX py6uieii. DT0 MeCTO GbLIO HaWAEHO TONBKO B 1979 1.,
W BeITLIauYeHHas npeMus coctasuia 400 py6.

B roasl NepecTpOMKH BHINIATA METEOPHTHBIX MPEMHH Ipe-
kpaTtiiack, He 6bi10 feHer 1 He ObUIO HOBBIX HAXOIOK METEOPH -
tos. B 2003 r. Akaaemusi Hayk o6bsiBHIAa O BO3OOHOBIEHHH
NPaKTUKH NMpeMupoBaHus. B 3ToM roay 6bUIM BHIIIAYEHBI 1BE
NpeMHH 332 HaXOIKY METEOPUTHOTO N0X1s JIpOHMHO B pasMepe
30 u 10 TeIC. pYONEH.

[Tpemusi 3a HAXOAKY HOBOI'O METEOPHTa OyaeT BhITIa4HBaTh-
cs B CITy4ae repenayy OCHOBHOM MacChl HAMAEHHOIO METEOPUTA B
MeTteopuTHyio Kosutekuuio PAH unu 3a coneiictaue B cOope 3K-
3eMIUISPOB HOBOT'O METEOPUTHOTO KoXas. Jlaboparopus MeTeopH-
tuku TEOXH PAH dbukcupyer dakT repeaadn mereopura B Me-
TEOPHUTHYIO KoJutekuuio PAH wnu coaelcTBUA B UX MOHCKAX H
XoJaTaficTByeT O BeITU1aTe MpeMiH. PasMep npemut Oyaer onpene-
JISTHCS TUTIOM HAMOEHHOIO METEOPHUTA.

[TOUCK CAMOPOJIHOI'O 30JIOTA

Mo nobriye 30n01a Poccus B iocaeAHHE roAbl IEMOHCTPHPY-
€T yBEpPEHHbII MOABEM, BXOAA B NATEPKY CTPaH — OCHOBHbIX IIPO-
IYLIEHTOB TOT0 AparoLueHHoro Metauia. Oxono 700 301010400bI-
BAIOLLMX NPeANPHATHI CTPaHEI €XEeroIHO Aal0T nopsiaka 170 130-
norta. [IpuMepHO NMONOBHHA 30/10TAa U3BJICKACTCA H3 PYA, 4
MONOBHHA U3 POCCHINEH.

123



B Pocciu o4eH» MHOTO HENPOMBILIIEHHBIX POCCHINEH, KOTO-
PbIMH ITOKA HUKTO He 3aHuMaeTcs. [loa HenpoMBILIIEHHBIMH poc-
ChIMAMH MOHUMAIOTCA POCCHINHM, B KOTOPbIX HET 3aM1acoB Iyl IPO-
MBILIEHHOM 00BIYH, T.€. JOOBIYM 30/10Ta C IPUMEHEHHEM MPO-
MBILLIEHHOrO 000PYAOBaHHs (3KCKaBaTOPOB, GYJIBI03€pOB, Apar
UT.J)

BT0 NMpexae BCero poCChINy, H3 KOTOPBIX TPOMBIILUIEHHBIE 33-
nackl yXxe H3pieyeHbl. OQHaKO MHOTO 3010TA B HUX elle OCTAeT-
cs1. Hepenko MHOro 30/10T2 ocTaercs B 60pTax KapbepoB, MOCKOJb-
KY CYLIECTBYIOLICE 3aKOHOAATEILCTBO He MO3BONAET MPEATIPHSA -
THIO BBIXOOHTH 3a KOHTYDP Kapbepa. 30JI0TO OCTAaeTCA M B OTBAIAX
[MPOMBITOH Opokl. KpoMe Toro B COBETCKOE BpeMsi B XOIe pa3Be/l-
KM HAHICHO B yIAJIEHHbIX PaiOHAX MHOXECTBO MAJIEHBKHX POCCHI-
Mei, KOTOPKIE MO 3ar1acaM 30J10Ta (HECKONbKO KMIOTPAMMOB) He
MOTYT CYHTaThCA MPOMBILIIEHHBIMU. [Nt mobuTeneii npeacras-
JISIOT HHTEPEC H KOCOBBIE POCCHINHM, [IE YeHIYHYATOE 30JI0TO OT-
KJIaAbIBAETCA MOCJIE KAXAOTO NMaBOAKA.

Ecnu BBl HAMepeBaeTeECh 3aHATHCS MMOMCKOM 30J10Ta, MpexIe
BCEIO CJIEAYET ONPENE/IMTLCA C MECTOM, Iie BbI Dyaere paborarts.
TaM, raoe 30/mo0T1a Het, Bl €ro 1 He Halizere. Cnenyer U3y4uTE CO-
OTBETCTBYIOLIYIO TUTEPATYPY, COOpaTh MaTEPHANIbI [TO CTAPBIM M
HOBBbIM DYAHHKaM, BBIICHHUTb, [l BCTPEYAIHCh CAMOPOIKH, a
rae 6bUTO JIMILB MEJIKOE 30/10TO (META/UIOMCKATEN b HA HETO He pe-
arupyer).

IIE BCTPEYAETCA 30JI0TO?

OnHUM M3 HCTOYHHKOB 30/10Ta Ha 3eMJIE ARIITIOTCH KBaplieBbIE
KHWJIBl, CONEPXKALIHE 30JI0TO. ITH XUIBI 00pa30BAIMCH COTHH
MHJUTMOHOB JIET TOMY Ha3aJ ¥ C TeX MOP MOABEPrajHCh BhIBETPH-
BAHHIO I1OX IEHCTBUEM TEIUIA M XONIOJA, PACTEHHIA U XXHBOTHBIX,
AOXIA H BETPA, CHera v ipJa. B pesynbsrate 6orathie 3010TOHOC-
HBIE XHIIbl Pa3pYIIMIKUCH, KBaplieBad Mmopoaa ¢ 30J10ToM bsiia
CMBITa BOJIOH B peKH. MollIHbIe TOTOKH BOLI BO BPEMS CHIbHBIX
IOXIEeH CO3MAIOT HEMPEPHIBHOE ABIDKEHHE KAMHEIH, pa3buBas u
OKaTbIBasA UX M COPTHPYHA MO pa3Mepam, hopMaM M IIoTHOCTH. 30-
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710TO, OYIy4YH 3HAYMTENBHO TSEKENee MHOTHX APYTHX MAaTEPHANIOB,
MMEET TEHISHLIMIO OTKIAABIBaTLCA B ONpPEAeNIEeHHBIX MECTAX MO
NBHDKEHMIO MOoToKa. TakHe OTM0XEHNUA Ha3bIBAIOTCA AJUTIOBHANb-
HBIMM.,

HaxoxaeHue ¥ pa3paboTka TakHMX OTIIOXeHHH TpebyeT noHK-
MaHHS TOTO, re OyayT HAKarnIUBaTLECA TSAXKE/Ible MAaTEDHAEI TIPH
repeMeLleHMH X MOTOKOM BOZbI.

HenocpencTBeHHO B XWIE 30JI0TO HMEET KPHUCTALTHYECKYIO
dopmy. [Momnanas B pexy, OHO YaCcTO OTAE/AETCSA OT KBaplia U MpH-
obperaeTt okpyriayio ¢opmy. ONBITHBIE FEOJIOTH MO CTENEHH OKa-
TAHHOCTH CaMOpOIKa MOTYT 10BOJBHO TOYHO CKa3aTh, KaK 0JIro
OHO ITYTEILECTBOBANIO 1O PEKE M 1€ MOXET HAXOAHTLECA OCHOBHAA
Kuna.

CylIecTBYET HECKOJIBKO THITOB OTJIOXEHHH 30/10Ta, BO3HHMK-
ILIIMX B PE3YJ/IbTATE BbIBETPUBAHMSA XKHJI.

1. OcTaTounble OTAOXKEHHS. DTO KYCKH XIWIbl, KOTOpPbIe 0Opa-
30BAJIUChH B PE3Y/ILTATE XMMHUYECKOTO H (PU3HYECKOrO BLIBETPHBA-
HUS 30JIOTOHOCHOI X3THl M HAXOOATCA B HEMOCPEACTBEHHOM OJIH-
30CTH OT Hee.

2. DLIOBHANbHbIE OTA0XKeHHA. COCTOAT U3 3THX KYCKOB H OT-
IeBHBIX CAaMOPOAKOB, KOTOPHIE MOA IeHCTBHEM CHII MPHPOABI TTE-
PEMECTHIMCH OT XXWIbI, HO €11ie HE CMBITBI B peKy. ®@parMeHThHI pas-

_ ‘___J__.___..-—- Bouxon Miank
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Puc. 45, ITepemewjerue 3010Ma U3 86/8eMpUEAEMOLl NCUIb 8 PEKY
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PYILEHHH XHJIBI YACTO PACIIONATAIOTCA 10 CKIOHY rOpbl HUKE HC-
XOOHOH XM,

3. Tepaccnbie oTi0Xkenus. JlocTUras peku, 3010TO OTKITALbI-
BaeTcs Ha He. Peka co BpeMeHeM Npope3aeT 3eMITIo Bee rny6xe.
B pesynbTare cTapoe AHO PEKM OKA3BIBAETCS BHICOKO Ha YPOBHEM
BOABI. JTO TaK Ha3pIBaeMbie Tepacchl. YacTo Tepacchl jiexar He-
BBICOKO Hall ypOBHEM BOabI. O1HAKO HEKOTOPLIE TEPACCH HAXOASAT
AaJIeKO OT COBPEMEHHOH peKH. IHOorIa 3T0 OCTaTKH ApeBHMX pekK,
KOTOPBIE TEK/TH MWLTHOHBI JIET TOMY Ha3all 10 06pa3oBaHHsi COBpe-
MEHHOMH peuHoi cucteMel. MHOIIa Takue Tepacehl OKa3biBAIOTCH
Ha BEPLIMHAX IO, B MYCTHIHAX M T.1. Kak npasuio, apeBHue Te-
PacChbl OTIMYAKOTCH BBICOKHM COAEPXKAHMEM 30/10TA.

BOJTBIMHCTBO TOBEPXHOCTHBIX 3010TOAOGBIBAIOLLIMX onepa-
LMH CErofHsA CBA3aHO ¢ pa3pabOTKO TepaCCHBIX OTIOXEHHMIA.
[IpuynHa 31010 B TOM, YTO NPUCYTCTRHE CTapblX JOHHLIX OTJIOXE-
HHUH ABISAETCS CBUAETENILCTBOM TOT0, YTO MX €I1Ie HUKTO He paspa-
OateiBan. JIoGoe 301070, KOTOpOE OTJIOXMIIOCH, €LLE HAXOAWTCH Ha
MecTe.

4. lonubie oTnoxenus. st TOro yTo6h 0bCyXaaTh, 4TO Cay-
Ha€eTCs C 30JI0TOM, KOTZla OHO MOTIAfaeT B IMOTOK BOALI, CHAYAIA
HEOOXO0MMMO YCBOWTS AIBa NMOHATHS — IUIOTHK M OTIOXKEeHHS. MHO-
o MHJUTHOHOB JIET TOMY Ha3all, KOTIa 3eMJIA OCThIBANIA, HAPYXHAs
NTIOBEPXHOCTB 3aCThiBaJIa B TBEpAYIO nopoay. [Tocaenyiomme Ha-
C/IOCHHUA Ha Hee MeCcKa, rpaBusi, KaMHeil Ha3bIBAIOTCH OTIOXKEH -
AMM WIH OCAN0YHBIMH NOpOaaMHU. B HEKOTOPBIX MECTaX TOMLIMHA
OCallOYHBIX TIOPO/ COCTABNAET COTHM METPOB. B pyrux mMecrax,
0CODEHHO B ropax H Ha moGepexnax Mopei, KOPEHHBIE BYJIKAHH-
YECKHE NOPOAbI YACTO MOMTHOCTHIO O0OHAXKEHE,

[HO pex cocTOMT M3 KaMHeil, rmecka, r'paBHA, IMUHBI (0Canoy-
Hble 00pa30BaHMs), KOTOpPBIE BE3/E IeXaT Ha KOPEHHOH rnopoae
(nnoTHke).

CuiibHbIE 10XIM B rOPUCTOIM MECTHOCTH OGBIYHO BBI3BIBAIOT
OY€HBb CH/IbHBIE ITOTOKH BO/bI, KOTOPBIE CMBIBAIOT MOHHEIE OTJIO-
XKEHHA 10 KOPEHHOH NOPOABI. DTO IPUBOIMT K IOCTENEHHOMY pas-
MBIBAHMIO HA U YTTTYOIEHHIO PYCJia PEKM B TEUSHME JUTHTEIBHOTO
BpEMEHH. KpoMe Toro, noToku Bofbl ¢ TOp CMBIBAIOT BCE HOBBIE
TOPLIMH 30/10Ta B PEKY, /i€ OHO CMEILIMBAETCSI C APYTHMH MATEPH-
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anamu. [1pu 3TOM 30/10TO, OYAYUM TAXEEE ITUX MATEPHAIOB, B
Mpouecce NMepeMeLlieHHs TpaBKs | MecKa 10 TEYEHHIO PEKHM ObICT-
PO YXOIMT BHM3 Ha THO, TAE W 3a1EPXKHBAETCS HEPOBHOCTAMH KO-
PEeHHOM NMOPOALI.

[MockonbKy 30010 B 6—7 pa3 TSKenee, 4eM Apyrue MaTepH-
aJTbl, OKPYXalOLIMe ero, TpebyloTcs HeCOM3MEPUMO DOJTBILIE YCH-
JTAI TS €ro NnepeMericH|ua BHH3 1o peKe, Mo CpaBHCHHIO ¢ KAMEH -
HbIM MatepHanoM. [To3ToMy naxe NMpH CUIBHBIX JOXAAX, KOTAA
BOIA B peKe MoAHMMAETCA M ¢ D0JIbLLIEH CUI0i HAYHHAET Pa3Mbl-
BATHh OCAJOYHBIE OTJOXEHHS Ha IHE U HECTH KAMHH M FaJibKy, Ca-
MOPOAKH 30JI0Ta, JieXKallKe Ha MJIOTHKE, HEPEAKO OCTalOTCA He-
MOJABHXXHBIMM.

B ToM cryuae, Koraa CHiia IMmoToka J10CTaTouHa, YToDb! nepeme-
ILATh M 30J10TO, OHO MOXET OTKJIaALIBAaTLCA B IPYrOM MECTE, Ie
CHJ1a MOTOKa ociabeBaer.

JIOBYIIKH 30JIOTA HA TUTOTHKE

HeposHocTi AHA MrpaloT O0NBIIYIO pOJTb B HAKOTUIEHWH 3010~
1a. [10TOKHM BOABI, CIOCOOHbBIE MEPEMELLIATh 30/10TO, OOBLIYHO BbI-
MBIBAIOT 3TH HEPOBHOCTH OT [IJIMHEI M [IECKA, OCTaBJIAS MECTO TOJIb-
KO [/14 30/10Ta.

Hexkoropsie THIBI TOPOJ 006pa3yloT 0O/bLIOE KOJIMYECTBO HE-
pPOBHOCTEH, 0OecreyrBasi MHOTOYHCACHHBIC JIOBYLUIKY IUTA 30710TA.
OcobenHo 3¢ eKTHBHBI TPEUIMHBI M BBICTYTIBI, PACITOIOKEHHbIE
NepPreHAMKYIAPHO TEYEHMIO,

[TpensTCTBMA Ha IMyTH NMOTOKA, HarlpUMep OONBLLIOH KaMeHb,
TOPMO3AT ITOTOK M MOTYT CIIOCOOCTBOBATE OT/IOXEHUIO 30/10Ta Ne-
pen HUM WM 3a HUM.

OnHuM w3 Haubonee 001MX MECT B peKe /1A ITOMCKa 30/I0Ta
SIBJIIETCS TO MECTO, TAE IUI0THK 06pa3syeT o6pbiB TyOOKHI BOAO-
eM. JTio6oe MecTo, rae GUKCHPOBaHHBIH 00BEM BOJBI BHE3AIHO
BTEKaeT B 3HAYNUTEJbHO 60b1I0H 00BbeM BOALI, MM MECTO, TAE
CKOPOCTh NOTOKA 3aMEVIAETCH, ABNACTCA NOBYLIKOW 15 30/10-
Ta, KOTOPOE MOXET HAKalUIMBAaTbCH B 3TUX MECTax B OOIbLIMX
KonuuyecrTsax. Tak Bononaa MOXET UMETh 3HAUMTE/IbHOE HAKOTI-
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Motok soq

Puc. 46. Hepoerocmu Ona pexit — 108YwKU nepemMewyaemoao 3010ma

JIeHMe 30J10Ta, HO He Bcerna. MHorma Boaa co3naeTt Takylo CHlb-
HYIO TYPOYJIEHTHOCTD, YTO A1000€ 30JI0TO, MONAaBILIEe B AMY MO
BOOOTAA0OM BO BpeMs HaBOAHEHHUA, OyaeT BeIMEIBaThCA. C ApYy-
roi CTOPOHEI, B AME MOTYT 0Ka3aThCs O0JBIIME BATYHbI, KOTOPBIE
3aLHIAIOT 30JI0TO OT BBIMbIBAHHA. B 3TOM Ciyyae BaM CHJIBHO
MMOBE3eT,

B HEKOTOpBIX CIyyasnx 30/710T0, BBIMBITOE M3 AMBI 1101 BOJONA-
JIOM, MOXET OCelaTh Cpa3y Xe 3a SMO, Tie TeyeHHe He Habpano eLe
JOCTaTOYHYIO cKopocTb. MHOraa B XapKyio roroay py4bu Mejie-
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Puc. 47. Vaaeausanue 3000ma & aMe nod sodonadom

10T ¥ AMa NMOoJ BOOOIAA0M COACPXKHT MaNio BOAbl, TO3BOJISAA Bbirpe-
DaTh U3 HEE CAMOPOAKH.

Ipyroe obLlee MECTO, I'I€ MOXET OTKIIaIblBaTECA 30710TO, 3TO
TO MECTO, II€ MOTOK, TEKYLIHH IO CKIOHY X0JIMa, BHE3AITHO BBIXO-
IMT Ha paBHHHY. Takue MecTa TakxKe MOTYT COAepXKaTh OONbLINE
KOJIHYECTBA 30/10TA.

Puc. 48. Omxaadweanue 3010ma npu nepexode 20pHO20 NOMOKA HA PASHURY
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[TYTU ABWXKEHUA 30J0TA

H3-3a cBOEH TSXKECTH 30J10TO ABUXKETCA BIOIb PEKH I10 MYTH
HauMeEHbILEro cConpoTuBaecHUd. B 6GonbliMHCTBE CliyyaeB 3To
KpaTJaiiliee pacCTOAHHE Mex Iy OONBIIMMH U3rudamMu peku. Or-
KJ1aJbIBAETCSH HA KOCAaX BHYTPEHHMX M3ruboB peku. Eciu Ha myTH

Puc. 49. Omraradsiéaniie 3010ma KA PeuHLIX KOCAx

Puc. 50. Omxaradsiganue 3000ma 0K040 KPYRHNX 841YHOE
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30J10Ta eCTh DOJIBIIHE KAMHH, TO O4 HEKOTOPBIMH M3 HHX 30J10-
TO MOXeT HakaruBarsesd. [1oa ApYruMH KaMHSIMU €10 MOXET U
He ObITE.

Korna peka wiM pydei BHE3alTHO paclIMPAIOTCA, TO TYT TaK-
e MOXET OCEHATh 30I0TO, TAK KaK CKOPOCTh BOABI pE3K0O CHHXa-
eTca. B 3TOM MecCTe 4acTo OKa3biBalOTCA M0 TOH Xe NpHYIKHE H
OoablIME KAMHH.

JPEBHUE PEKM

Oxono 2 MWUIMOHOB JIET TOMY Ha3a/l peyHasi CHCTeMa CWIIbHO
OTNUYAIACH OT COBpeMeHHOiA. [IpeBHHe peKH pa3MbIBaIIH 30JI0TO-
HOCHBIE XXWIBI M HAKATUTHBAIH boraTeie oTIoXeHHA. Ho pensed
3eMJIH MeHsUIcA. Pyclia HEKOTOPEIX PEK OKa3aNnHuch Ha BEpIIMHAX
rop, Ipyrie — B COBpeMEHHO#M MyCThIHE. JIKILIb HEKOTOPBIE PEKH
oCTaIMCh OITH3KH K COBPEMEHHOM IPEHAKHOH CHCTEME.

Boneliag yacTh 30/10Ta B COBpEMEHHEBIX peKaxX — 3T0 30J10TO
M3 OTIOXEHUI IPEBHMX PYCeN, Yepe3 KOTOPhIe CeHYac MPOTEKaloT
PEKH.

OTnoxeHHs APEBHUX PEK COAEpXaT 04eHb MHOIO 30J10Ta.
H tam, rae coppeMeHHbIE PEKH NMepeceKaloT TAKHUE OTI0XEHHU,
COIEPXKUTCH TAKXKE MHOIO 30J10Ta.

JlpeBHME TEPACChl, KaK MPaBHJIO, COAEPXKAT OYeHb OOraThii
30JI0TOM HIKHHUI clIoi. DTOT cnoit 00bMHO HMEET TEMHO-CHHUH
LIBET — 3TO XapaKTEPHBIN MPH3HAK ApeBHeEro pyciaa, [l peBHKe CH-
HHE TaibKH ODBIYHO OKMCIAIOTCA M [IpeEBpallaloTCcs B pXaBo-
KpacHBbIE ITOC/Ie BHIKANbIBAHHMA U JIeXaHWs Ha BO3ayxe. YacTo rpa-
BMi1 APEBHIX TEPACC OYEHb TBEPIBI U IVIOTHLIM.

BOABILIMHCTBO BHICOKHX TEPACC ABIAIOTCA OCTaTKaMH COBpe-
MeHHBIX pek. OHu obpasosanuce ot 1 500 000 ner xo 10 000 ner
ToMy Hazall. OHH 00BIYHO Pa3pabaThIBalOTCA C [TOMOILLBIO THAPO-
MOHHKTOPOB. 1151 pa3pabOTKH JOHHBIX OTIOXKEHHH NPUMEHAIOTCS
nparu. B 06oux ciydasx yaasnuBaercsa quws 30—40% 3onota.
OcTanbHOoe 30JI0TO BMECTE ¢ IYCTOM MOPOAO#H TEPAETCH, YXOAA B
OTBaNbI, FO€ OHO AOCTYITHO LISl KYCTApHOMH N00BIMH C MOMOILBIO
META/UIOMCKATENEH.,
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OBOPYIIOBAHHUE
I [TIOUCKA CAMOPOJIKOB

3a pyGexxoM NMOMCK M 100BIYa 30/10Ta C MTOMOLLBIO META/LTIONC-
KaTejiel ¥ MUHMAPAr CTAIM MOOHLIM 3aHATHEM C KOHLA 70-X IT.,
KOr/Ja LieHa 30J10Ta Bo3pocha Ao 800 ponnapos 3a yHLMIO.

K coxaneHuio, o6bI4HbIe METAUIOUCKATEN OOHAPYKHBAIOT
caMopoaHoe 3071010 ¢ TpyaoM. [loaromy Bee Beayme hbupMel pas-
paboTanu crneLHaln3MpOBaHHbIE METATOMCKATENH A1 TTIOMCKA
30/10Ta. KpyrnHbie caMOpoaKu MOryT 6bITh 06HapYXeHbl Ha [TyOHU-
He 10 1 M, a MekHe (pa3MepoMm ¢ Ipo6UHKY) — Ha ITyOHHe 8—
15 cM. Takue npubOPEI TAKXKE MOTYT OTCTPAUBATLCSH OT HEKPYTI-
HOT0 X€JIE3a, KOTOPOE B 0OJILLLIOM KOJTHYECTBE BCTPEUAETCSA HA TEp-
PHTOPHH MPHHCKOB, H OT YEPHOIr0 MAarHETHTOBOTO TMECcKa,
XapaKTEPHOro Wis 30JI0TOPYAHBIX MECTOPOXIEHHIA.

I1s1 OKCKa CaMOPOIKOB PEKOMEHAYETCSA TPHMEHATD CEMY-
IOLME METAILTOMCKATETH:

1. Gold Master u GMT (up-
ma White's).

2. Lobo Super Track (¢pup-
Mma Tesoro).

3. Gold Bug 2 (¢upma Fi-
sher).

4. Stinger (¢pupma Garrett).

Ecny rpyHT CHILHO MIHe-

PaTH30BaH U YKa3aHHBIE ITPH-
DOpEI HE NO3BONAIOT NOOHUTECA

Ha HeM 3¢ dexTHBHO# paboTsl,
TO PEKOMEHIYeTCA NPUMEHATD
npuéopw ¢pupMmbl Minelab —
SD 2000, SD 2200, GP 3500,
GPX 4000. 91 npubopksi 60-
Niee JOPOTHE M TSKebIe, TIIy-
O1Ha 0OHapYXEeHMA TaKas Xe,
KaK Y BbIIIEYKa3aHHbIX TpH-

Puc. 51. llouck camopodxoe c nomowbio
MemannoucKkamens
60poB, OHAKO HX OCHOBHbLIM (calim www.kladoiskatel.ru)

132



NOCTOMHCTBOM SABJAETCS TO, YTO OHU MOYTHU HE PEArupyloT HA
IPYHT. XOTA METAJIOMCKATENb I0BOJILHO MPOCT B HCHOJIB30Ba-
HWUH, HEOOXOAMMa HEKOTOpas NMpakTHKa B paboTe ¢ HUM, YTODBI
Hay4YUThCA HDDEKTHBHO MPUMEHSTD €r0 LIS MOMCKA 30J10Ta.

OCOBEHHOCTH ITPUMEHEHWA
METAJUTOUCKATEJIA
[TPA ITOUCKE CAMOPOJKOB

[Mouck caMOpOIKOB OTIHYAETCA OT ITOMCKAa MOHeT. KpynHbIi
caMoponokK npubop obHapyxuBaeT 6e3 Tpyaa, O1HAKO, K coxane-
HUI0, DOJIBIUMHCTBO CAMOPOAKOB UMEKOT HEDOJIBILIHE pa3Mephl,
YaCTO MEHBLLIE CITHYEYHOH NoJIOBKH. OHH BBI3BIBAIOT JIMILL HE3HA-
YUTEJBHOE H3MEHEHHE ITOPOroBoro (oHa, KOTOpPOE Bbl JOJKHBI
yJ10BHTb. HecMoTpsa Ha 0bUnHe METAUTHYECKOTO MyCOpa Ha NMpH-
HMCKaXx, MOKCK CleayeT BECTH B pexXuMe «Bce MeTanbl», T.€. 6e3
OHCKPHMHHALIMH. JT0 00YCNOBAEHO TEM, YTO /IEKTPOINPOBOAHO-
CTH Xeje3a H CAMOPOIHOIO 30/10Ta MOYTH OO0HHAKOBBI, H, OTCTpa-
MBAsICh OT XE€JIe34, Bbl TEPSAETE H 30J10TO.

Bo-BTOopbix, paboTtaTth cneayer B HayliHUKAaxX. TOMbKO ¢ OMO-
LILIO MX BBl CMOXeTe OOHapY:KHUBaTh MENKHE H ITy0OKHe CaMOpOiI-
KH, 0CODEHHO TaM, rie MoYBa MMHEPAJTH30BaHa M CO3JaeT Mellla-
HOLLIMH LHYM.

YyBCTBHUTENBLHOCTD HE OOJIXHA OBITh CIMIIKOM BBICOKOM.
B npoTUBHOM ClTy4ae OT FpyHTa UIeT MHOTO TOXHBIX CHTHANOB, Ha
NMPOBEPKY KOTOPBIX Bbl TIOHANPACHY TpaTUTe BpeMs. MeHbllas
YYBCTBUTENBHOCTD NaeT Gonee ryboKoe MPOHMKHOBEHHE B MUHE-
PaTM30BaHHBIM IPYHT.

OnHuM K3 HauboNIeE BAXHBIX (haKTOPOB NMPH MOUCKE CAMOPOJI -
KOB sIBJIsSIeTCS YCTAHOBKA NMPpaBWILHOTo GanaHca rpyHTa M noaaep-
JaHue ero B ripoliecce paboTHI.

be3 npaBWIbLHOI OTCTPOHKH OT IPYHTA BbI HE HAKIETE CaMOpO-
nok. HactpauBaiite mpuGop Ha cpeaHuii rpyHT. [1pu npaBWIbLHO
HAaCTPOEHHOM MOPOre BhI CALILIMTE HETPOMKHI 3BYKOBOH (hOH.
31O DO/KHO OBITH CIENAHO 10 HACTPOMKH «DanaHca rpyHTtar». 3a-
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TEM, €CJIM Bbl MOJHOCHTE KATYIIKY K 3eMJe, Noporoseli hoH Mo-
XKeT YCWIMBATbhCA WIH 0c/iabeBaTh. 3TO CBUAETENLCTBYET O TOM,
4YTO HEOOXOIHUMO OTpPeryiMpoBaTsk «0ajaHc rpyHTa» ¢ MOMOLILIO
COOTBETCTBYIOLUEH PYUKH.

Ha npuuckax, Kak npasuno, MUHEpaTH3aLHA IPyHTa 4YacTo
MEHsIeTCA M MPUOOP HEOOXOAHMMO BHOBE PETYJIMPOBATH YEPe3 KaxX-
apie 5—6 M. Ecam npu BailieM nepeMelleHHH yM YCHIWACSH, TO
IPYHT CTI MEHEE MMHEPATM30BaHHBIM. ECJIH lIyM 3aTHX, TO MH-
Hepaiu3alHs ysenuunnack. Co BpeMeHeM Bbl HAyYMTeCh ofpee-
JIATH MOMEHT, KOIIa HEOOXOOHMO pEryiHpOoBaTh «DanaHC rpyHTa».

HMHorga my4didii pe3yabTaT Noay4aloT, €C/IH Bbl OTPEryaupy-
ere «DanaHc rpyHTa» C YKIOHOM B MOJOXUTENbHYIO 061acTh. 3TO
AaeT MOBBIILEHHYIO YYBCTBUTEIBHOCTh K MEJKUM CaMOpPOJIKaM
NMpH NMOMCKeE Ha yJyacTkKax ¢ HeGonbloi MUHepanu3auuei. Ha
NMPaxTHKE 3TO O3Ha4YaeT 6osee rpoMKHIH MOPoroBklid hOH npu npu-
OMHMXKEeHHMH KaTYIKH K 3eMne. [IpocTo pyuykoi peryiipoBaHHA
nopora 21oro He 106UThECA. HeoOxoauMo Bpaluars pyyky «banaHc
IpyHTa».

I1pu paboTe Ha CHWIBHO MMHEPATH30BAHHOM I'PYHTE IMOMNBITAH -
TeCh HACTPOUTD «DaNAHC rPYHTa» B OTPULIATENBHYIO 00J1aCTh. 3TO

Puc. 52. Kamennwie wemeu 6 pycae pexu — U0eaibHbie A08YIKU 3010Ma
(caim www.kladoiskatel.ru)
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YMEHBLIMUT YYBCTBUTENBHOCTb K MEJIKUM CaMOPOJIKaM, OIHAKO
JAeT BO3MOXHOCTb HAXOOUTH CAMOPOIKH, KOTOPLIE Bbl HHaue Obl
He HalILTH.

PexomeHnnyeTcs MMeTh ¢ cOO0i ManeHBKUH CaMOPOIOK (pa3-
MEPOM 4—5 MM) M MCIIOJIb30BaTh €ro NpH HacTpoiike npubopa.
Ecnu caMOopo/IKa y Bac HET, MOXKHO C YCNIEXOM UCTIONB30BaTh 115
3TOM LEJIM KyCOYEK CBHHLA.

B xone paGoThl AepXHUTE KAaTYLIKY KAK MOXHO OJIHXE K 3€M-
ne. [TonydyuB CMrHan, NpocKaHUpyiTe 0OBbEKT B pa3IMYHBIX Ha-
npasiaeHUsX. Ecny curHan casinieH ToAbKO NMPH OTIPee/IEHHOM
HarpasBJIEHUH NIEPEMELLIEHUA KATYILKH, TO 3TO TOYHO HE CAMOPO-
nok. Ecnv npu mogHMMaHWM KaTYLIKH Haj IPYHTOM CUTHAa pe3-
KO MCUE3HET, TO TO TAKXKE HE CAMOPOIOK M BOODIIE HE METAJLIL.
CHrHam oT MeTasL1a 3aTyXaeT MOoCTENEeHHO NPy MOAHHUMaHHH Ka-
TYLUKH.

Ocoboe BHUMaHHe oOpaluaiTe Ha OYEHB CJIadBIE CUTHAJHI,
NMOCKOJILKY OHH Yallle BCEro CBHAETENbCTBYIOT O HAUTMYHH CaMO-
poaKa.

Katyliku cienyeT nepeMellats ¢ HeboJbOA CKOPOCThIO,
3HAYUTENbLHO MEHBILLIEH , YEM ITPH MTOMCKE MOHET.

FOPAYHE KAMHHU

Kpome MeTaIHYeCcKOro Mycopa, fpH rnoMcke caMopoKoB,
CHJIBHO OCAX1AI0T TAK HA3bIBAEMBbIE FOpsuYHE KAMHH. 3TO KYCKM
NOpOoaLl, MUHEPANTU3ALIU KOTOPBIX CHJIBHO OTIMYAETCs OT CPe/l-
HEil MUHepanu3alliK, Ha KOTOPYIO HACTpOeH Baul npuobop. [1oato-
MY OHH JAIOT 3BYKOBOI CUIHaJ1, MOXOXHiIl HAa CUTHAT OT CaMOpOJ-
Ka. l'opsAune KaMHH MOTYT ObITh pa3s/IM4YHOTO pasMepa H LIBETA.
CurHan oT TakMx KaMHeil OBICTPO 3aTyXaeT NMpH noabeMe KaTylll-
KH B OTJIMYME OT CUTHAJIA OT MeTa/L1a. KpoMe Toro, CUrHa oT Me-
Taa 6osee YeTKUi, Toraa Kak ropsuue KaMHH JaroT bosee «pas-
Ma3aHHBbIH» CUTHAJ, KOTA Bhl IPOBOAMTE HA HMM KaTyluky. He-
PEIKO KAMHH OAI0T CHTHA MPH NepeMeLeHHH KaTYIIKH JIMIIE B
OIHY CTOPOHY, TOr1a KaK CHFHAJT OT CaMOPOIKa C/IBIILIEH MPH JTI0-
OOM nepemenieHMM Hajl HUM KaTyLIKH.
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HakoHeu, npu NOHUXKEHHH YyBCTBUTENLHOCTH NpHbOpa
MOXXHO JOOHTBCA, YTO CHTHAN OT KAMHS MCYE3HET, TOra KaK
CHI'HaJl OT CaMOPOJKa ellle OyaeT CaAblilleH, XOTA M ocnabneH-
HBIH.

Takum o6pa3oM, ¢ NpaKTHKOI Bbl HAYYUTECH ONPEAETSTD
OONBIIMHCTBO rOpAYMX KaMHEH U HE TPaTHTD BpeMs Ha UX BhIKA-
NblBaHKE.

[TOUCK HA MECTE PABOTHI
TMAPOMOHHUTOPOB

[Ipu moMcke 30/10Ta METAIUIOMCKATENEM, TIOXANYiA, Haubonee
MPOAYKTHBHBIE MECTA — 3TO T€ MECTA, T'ie 30JI0TO KOIIa-To 10Ok~
Bain, pa3MbiBas nopoay rumapoMoHuropoM. Hepeaxko nopona cMbi-
Ta 10 TLIOTHKA. 3TO MO3BOJIAET MCCAEA0BATE C ITOMOLLBIO TPUGO-
Pa BCE ILEH U IPYrye JIOBYILKH 30J10Ta, YTO HEPEAKO JAET 3aMe-
YaTeJIbHbIE PE3YJIbTAThI.

B npouecce Takux nouckos obpalaiiTe BHHMaHUE HA LBET
IPA3H, KOTOPLIH XapakTepeH JUg Y4acTKOB € 3010ToM. YacTo oHa
HMMCEET OMNPEACICHHbIN LIBET, M AaNee Bbi MOXETE OThICKMBATD TAKHE
MECTa TOJILKO MO LBETY TPYHTA M 3aTEM MPOBEPATL MX METAIOMUC-
KaTesieM.

[IOUCK HA OTBAJIAX

[Tpu noGeIve 30/10Ta C MOMOLLBIO APAri Ha U3BJIEYEHHE 3010-
Ta MI0CTynana JTMib OTHOCHTENILHO MEJIKasA Nopoja, a KPYMHbIE
KYCKH pasMEpPOM C KyJIaK H bosee 114 B oTBAI. BMecTe ¢ HUMHU B
OTBAJI HEPCAKO YXOAMJIU U KPYTHbIe camMmopoaku. Te camoponku,
4TO ObLTH Ha MOBEPXHOCTH, YK€ HAIIEHBI, HO B OTBAIAX MOXHO
HAHUTH C MOMOILLBIO META/LIOUCKATES elile CaMOPOIKH Ha riTyou-
He 110 50 cM. I1pu BO3MOXHOCTH OTBATBEI MOXHO Cpe3aTh Oynbno-
3€pOM, NPOBEPAA I'PYHT META/UTOMCKATENIEM MOCJIE KAXKAOTO IPo-
Xoja.
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[TPOMBIBOYHBIE JIOTKH

He3aBMCUMO OT TOro, codupaeTech ik Bbl HCKATh 30JI0TO ME-
TAIUTOMCKATEIEM WK M3BJIEKATh ero ¢ NOMOLIbI0 MMHHMIPAry, JIo-
TOK [10 CHX NOp OCTAETCA OMHUM U3 Haubosiee IoJIe3HbIX MHCTPY-
MEHTOB, MPUMEHAEMBIX M CErOAHsA MOMCKOBHKAMH. JloTok Heob-
XOIMM B TIEPBYIO OYEpe/Ib LIS B3ATHA Npod Ha 30/10TO B Pa3HBIX
MECTax, MoKa Bbl HE HATKHETECH HA TAKOM YUaCTOK, II€ CMOXKETE
adhbeKTMBHO paboTaTh C BALIMM OOOPYA0BAHHEM. Kpome Toro, s
HenpodeccuoHaia TIOTOK — 3TO OCHOBHO# MHCTPYMEHT J00bIMH
30/10Ta, HAPSLY C METATOMCKATEIEM.

Ha ppiHKE MMEEeTCst MHOTO Pa3IMYHBIX THNOB JIOTKOB. Boob-
[ IS IPOMBIBKH 30J10Ta MOXHO HCMOJIB30BATh HebonbIOH Ta-
31K WK CKOoBOpoIKYy. Ho ny4iuue pesynsTaThl AAI0T CEUHATD-
HEIE TLIACTMACCOBbIE WIIH METALTMYECKHE JIOTKHM € 30/10TOY /1B~
IMBAOIMMU KaHaBKaMu. JIOTKM MOTYT OBITDH Kpyrinou Hiu
npsiMoyronbHoM opMel. Kese3HbIe TOTKU HMCIOT P HexocTar-
k0B. Bo-nepBhIX, HX HaJlo BpPEMS OT BPEMEHH OTXKHIATh, YTOOBI
yIATHUTE XUP OT pPyK. Bo-BTOPBIX, OHH CHIIBHO KOPPO3HPYIOT.

Puc. 53. IIpomuieKa 3010MoHOCHOL ROPOObI AOMKOM
(caiim www.kladoiskatel.ru)
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OHH MarHUTHBI, ¥ MO3TOMY B HUX TPYAHO OTAETUTh MATHETHT OT
30/10Ta € MOMOILbIO MAarHUTA. B TakOM 10TKE HEBO3MOXHO NMpo-
BEPHUTh HaJTHYHE CAMOPOAKA METAITOMCKATENEM. 3aTO B HUX
MOXHO rOTOBHTE e11y.

[LnacTMaccoBble TOTKH JIETKHE, HEMArHHUTHbIE, KOPPO3HOHHO-
CTOMKHE, HE PEArMPyIOT HA META/UIOUCKATENb. 3e/IeHblii LBeT ruia-
CTHKa MMO3BONAET Tyullie BUAETH OecTKH 3010Ta. 2Kup ¢ pyK ner-
KO yIaIs€TCA BATKOM, CMOYEHHOM B CIIUPTE HIH OEH3HHE.

PasMeps! KpyNHBIX JIOTKOB — OT 15 ¢M B aMaMeTpe 10 40 cM.
Jlorox nnameTpom 40 cM NpH NoHOI 3arpy3Ke BecuT okono 10 Kr.
[1oaToMy Jydiiie NpUMEHATH JIOTOK AMaMeTpoM 35 cM. OH Mo3Bo-
nsiet paborath 6bicTpee. Ui paboThI C IOTKOM XEJIaTENLHO MPH-
MEHSATDb U ITACTMACCOBOE CHTO C pa3MEPOM STUEHKH 12 MM.

B Poccuu ¢ 1aBHMX TTOp NPUMEHSUTH IEPEBSHHBIE JIOTKHU Mpsi-
MOYTOJIbHO# (POPMBI, clieNaHHbIe 3 0B0XEHHOM H3HYTPH JIMCTBEH-
HULbL. OGpa3syioLuecs nNpy 06XXHUre KaHaABKH YCIEIHO YAaBIH-
BalOT MEJIKOE 30J10TO.,

s npodeccHOHANBbHOM A0OEYH 30J10Ta JIOTKH He NPUMEHS -
10T, TaK KaK 3a IEHb MOXHO 00paboTaTk HeOOMBLLOE KOTHYECTBO
MaTepHaa, OHAKO 1151 MIOOHTENLCKOM DOOBIYHU U [ B3ATUS ITPob
NpH MOKCKe Handonee HOraToro 3010TOM MECT JIOTOK ABJISAETCS
OY€Hb MOJE3HBIM MHCTPYMEHTOM. BooOuue, 6uicTpas npoMbIBKa
MECKa BJIOTKAX — 3TO HCKYCCTBO, KOTOPBIM CO BpeMEeHEM Ka Kbl
MOKET OBNAJETh.

JloTku nossosoT pabotark M 6€3 BOABI, XOTS IS 3TONO TPe-
Oyercs Gonblliad pakTHKa. 3T0 0COBEHHO MONIE3HO NMPH paboTe Ha
CTAapBIX pPyCJiaX peK WM B MYCThIHE, Tl NMOOJIMU30CTH HET BOIbI.
Kak npaBujio, ¢ NOMOLUBIO JIOTKA 3a HEEMI0 PaGOThl MOXKHO Ha-
MbITB OT 30 r 1o 80 r3onota. Ho HeKoTOpBIM Be3eT GoJblLe.

MHWHHWPAT'Y

MuHBIparn — 310 YCTPOHCTBO, KOTOPOE paboTAET MO NMPHH-
LMY MBLTECOCA, MO3BOJIAA BCACHIBATL CO IHA PEKH NECOK M Tallb-
KY BMECTE C 30JI0TOM, €CJTH OHO TaM NMPHCYTCTBYET, H OTAENSATD 3TO
30J10TO OT ITYCTO#M NMOPOJIHL.
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MHHUIPary pa3iMyaloTcs Mo pa3MepaM M KOHCTPYKLMH, O/1-
HAKO BCE OHM COAEpPXaT 5 OCHOBHLIX KOMIIOHEHTOB — CHCTEMY,
obecreuyrBaloLIyIO NJIaByyecTh YCTAHOBKH, IBUTATEN b, MPHBOIA -
LM B AeHCTBHE LIEHTPOOEXHBIH HACOC, HHXKEKTOP, MPOMbIBOY -
HBIi1 Xkesi06, obecmeYnBaloLLHii OTAEIEHHE 30JI0Ta OT ITYCTOH 1MO-
pOJbI, CACTEMY MOAAYH BO3AYyXa IUTA AbIXaHWA MOA BONO. 15 He-
6ObLIMX MUHUAPAT, KOTOpbIE paboTaloT Ha HENTYOOKHX PYUbsX,
rnocjeaHee He Tpedyercs.

[Tp1HLMN JEICTBHSA YCTAHOBKM NMOKa3aH Ha puc. 54. Bomanoa
GO/IBIIMM JABJIEHHEM T10 LIUTAHTY A TIOCTYTIAET B HHXKEKTOP. 3T0
co3naet 3¢ dekT BeHTYpH, 3aKNIOYAIOLIMHACS B TOM, 4TO BOJA 3a-
cachlBaeTcs 4epe3 narpyboK HHXKEKTOpa, 3aXBaTbIBadA NMPH 3TOM
cO IHA MecoK ¥ TATbKY, ¥ MMOCTYIAeT Ha peLlieTKY NPOMBIBOYHOIO
wenoba. Camasi MalieHbKasi MUHMIpara uMeeT Bec 24 kr. Hacoc
NPUBOIMUTCS B ICHCTBHE ABYXTAKTHBIM JBHIATEIEM MOLLIHOCTDBIO B
2 n.c. JluameTp BcackiBaolero umadra — 50 mM. Ilponssoau-
TenbHOCTE — oKoJo 100 Kr maTepuasia B Jac.

Bonee KpynHas MHHUApara BecuT okono 90 kr. inamerp
nitanra — 100 mm. [py naeanbHBIX YCIOBUsAX MOXET 00padoTaTh
okoso 1000 kr matepyana Byac. B 1eiicTBUTENIBHOCTH TAKHE MIE-

Puc. 54. IMpunyun deiicmeun munudpazu
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Puc. 55. Munudpaza

4IbHBIC YCIIOBHA BCTPEUaloTCsl OueHb peiko. Ha npakTHke npuxo-
AHUTCA NMEPEABUTaTh DONBLIHE KAMHM, pa3pbIXJISATh IOHHBIE OTIIO-
KEHMSA U T.1.

3a pybexom (B Kanane, CILIA, bpa3unuu, Hooit I'sunee) Ta-
KHE MMHHpard 3aBoeBaTi 60/1bLIYIO MOMYJIAPHOCTH H C YCIIEXOM
NPUMEHSAIOTCS VIS JOOBIYM 30/10Ta Ha HEMTYDOKHX BOIOEMAaX.

[TPOBHHUK 30JIOTA

ITO APYIrO# THIT 3/IEKTPOHHOTO YCTPOHCTBA 1S MIOMCKA 3010~
Ta, OTIMYHBIK OT MeTa/L1oucKarest. OH NpeacTasisieT coboii Ly,
Ha OIHOM KOHLIE KOTOPOI0o MMEETCA CEHCOPHOE YCTPOHCTBO, YYB-
CTBYIOLLCE HANMYME 30J10Ta B MMOYBE, a HA APYrOM KOHLIE PYYKa W
NEKTPOHHLIH OJIOK ¢ opraHamHu yripasnenus. Koraa LLIYTI BThIKA-
0T B I'DYHT, H €I0 CEHCOPHBIH aTYMK BXOIWUT B KOHTAKT C YACTH-
HaMH 30710Ta, AMHAMHK IMPUOOpa U3naet cneunpryeckuii 3ByKo-
BOH CUTHAJI M 3aropaeTcs Jamnoyxa. Ipy HATMYMH B TouBe Mar-
HETUTA 3BYKOBOH TOH MEHSIETCH, a CBETOBOM CHIHAT MEHSET LIBET.

B oTiiune oT 06BIYHBIX MeTaNIOHCKaTe el TaATYHK 3TOTO
npubopa NoJIKeH HMeTh HEMOCpeACTBE HH b KOHTAKT ¢ JACTHLICH
30J10Ta, YTOOBI MOABHJICA MOJOXHUTEIbHBII CHTHaJ, CBUOETENb-
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Puc. 56. ITpobnux 3010ma Puc. 57. fouck 3010ma ¢ noMowbio
npobHuKa

CTBYIOLLMIA O HANTMYKMH 3010Ta. YaCTHLILI 30710Ta MOTYT OBITh
. OYeHb MEJIKMMH, KaKkue 0OBIYHBIM METANJIOMCKATENIEM HE YIIaB-
JIMBAKOTCA.

[Tpubop oTperyiMpOBaH TaK, YTO OH JAET XapaKTepPHbIE CHI'HA-
JIbl Ha 30J10TO, TUIATHHY, PTYTh H MATHETUTOBBIIA MECOK.

B otneabHBIX ciyqyasix mpuobop oYeHb MOJIE3EH, B APYTHX — €ro
HEBO3MOXHO HCITONB30BaTh (IIOTHBIH rpyHT, KaMHH). [lo3Bos-
€T, OJJHAKO, HAXOIHThb YYACTKH ¢ NPpH3HAKaMH 30J10Ta. MOXHO
OITYCKAaTh B BOAY. B KOMILNEKT BXOAMT HOTOJTHUTENBHEIH YIUTHHH-
Teab AHHoM 120 cMm.

OCHOBHBIE IMPOBJIEMBI TTPY JIKOBUTEIBCKOH
NOBBIYE 30JIOTA B POCCHUU

HECMDTPH Ha OrpOMHOE KOJIHYECTBO HENPOMBILUJICHHBIX

pocchineii, TeratbHas J00bIYa W3 HUX 30/10Ta TIOOMTENAMH B Ha-
CTosIlLee BpeMs HeBO3MOXHa. [TpUyKHa 3aK1109a€TCA B TOM, YTO
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JOCCHMMCKHMM 3aKOHOOATENbCTBOM OTPabOTKA HENMPOMBILIIEH -
4BbIX POCCHINEN He npeaycMoTpeHa. BoT 4yTo roBopuT no aromy
T0BOAY KaHAUAAT reoj.-MuHepaa. Hayk OAQO «Hprupeamer»
b.K. KaBuuk:

«3aBeJOMO HEMPOMBILILIEHHAs POCCHINB HE MOXET ObITh BEIC-
raBjieHa Ha KOHKYPC, CNEA0BaTENBHO, Ha Hee HEBO3MOXXHO MOJTy-
IMTB JIMLEH3HIO, 4 €CNTH HET YTBEPXKIEHHBIX 3aI1acoB, TO 100bYa
JOJIOTA HEe MOXET ObITh 3aKOHHOM, TAK KaK NOObLIBATH MOXHO TONb-
<O pa3BelaHHbIE U YTBEpXKAEHHbIE 3anackl. B uenomM Bce poccuii-
KO€ 3aKOHOIATEIbCTBO OT THUEH3UPOBAHMA 10 MPaBWI COXpaH-
10CTH 30/10Ta OPHEHTHPOBAHO HCKIIIOUYMTENIEHO HAa MPOMBILILIEH-
ible MECTOPOXAEHHA. A NMOCKOJbKY B HEMPOMEIIIIIEHHOM’
)OCCHINHU NPOMBILLTEHHbIX 3a211aCOB 110 OTNPEAEIEHUIO HET, TO BCA
IeroYKa pOCCHNCKHX 3aKOHOB OKA3BIBAETCH HEMPHUMEHHMO#»,

H3-3a cymiecTByioleit 3aKOHOAATENBHOMN «IbIPLI» OrPOMHOE
{OJTHYECTBO HEMPOMBILIEHHBIX POCCHITIEH B HACTOALLICE BPEMSA HE
ycBauBaeTcsa. OCTaTKH 30J10Ta HHOIA 3aKalbIBAIOTCA C LENbIO
YeKYIBTHBALIMH HAPYIIIEHHLIX 38MeJb, KOCOBOE 30/10TO BHIHOCHT-
:s1 B Mope. OtaenbHEIe pa3paboTKH HENMPOMBILILIEHHBIX POCCHITICH
eaYTCH TAHKOM B 00X0/ 3aK0HA. ..

B Hacrosiuee BpemMs Cor030M 30JI0TONPOMBILLIEHHHKOB PO
IOAHAT BOMPOC O nepepaboTke 3aKOHOAATENbCTBA IO APAroLIeH-
{bIM META/JIaM M JaHbl KOHKPETHBbIE pEKOMEHAALIMH [10 H3MeHe-
1M1 3aKOHomaresibcTBa. [1peiaraercs npeaycMoTpeETh BEIIAYY
[MUEH3WH Ha A06bIYYy 30/10Ta M3 HENTPOMBIILLICHHBIX POCCHINEH,
I03BOJIAOIIMX COBMELLIATE NMOMCK 00OraieHHbIX rHe3/1 30/10Ta ¢
IX OTPabOTKOM Ha 3aKOHHOM OCHOBaHHH.



JOIIO/IHATEJIbHBIE ACIIEKTDI
IIOUCKOBOH PAGOTDI

WCC/ENOBAHUSA

Hccnenosanus, 6e3 COMHEHMsI, ABISIOTCA OJHUM U3 BAXHBIX
aCTeKTOB Balllero MNOMCKOBOro ycrnexa. XoTd MeCcT A1 MOKMCKa ¢
MeTaouckareaeM B PocCHM elle OCTaTOYHO MHOIO, TEM HE Me-
Hee BEIOOP NOAX0AALLIEr0 YYaCTKa NMPEACTABAAET HEKOTOPYIO IPO-
Onemy ansa HopUuyka. be3 TouHON MHGPOPMAaLIMH M TILATEIBHOM
MOATOTOBKH BhI MPOCTO MOTPATHTE Ballie BpeMs BITycTyr0. KoHeu-
HO, Y BAC €CTh METAJUIOMCKATEB ¥ BBl CITOCOOHbI HAXOAHTH MaTe-
PHATBHBIE CIEABI MPONLTOM XM3HH, HO, ECJTH BEI HE BEIETE MOUCK
B MMpaBUJIBLHBIX MECTaX, BBl HUYErO HE HaileTe.

MoxXHO, KOHEeYHO, paboTaTh H «<METOIOM THIKa», KOrJa, Ha-
NMPHMED, BHI €eTe Ha MAallIMHEe W BAPYT pelaere 00c/1e10BaTh Io-
HPaBMUBLIYIOCS BaM NMOJAAHKY. B 3aBHCHMOCTH OT Ballued HHTYH-
LIMH 3TOT METOA MHOTAA cpabaThIBAeT, HO B LIENIOM 2(DEKTUBHOCTD
TaKOM AeATeNbHOCTH JOCTATOYHO HU3KadA, €C/IH He CYUTATh ee pe-
3y/IBTATOM aKTUBHEI OTIBIX HA CBEXEM BO3OYXE.

HUccnenoBanus — 310 NOMCK U Noadop HYXHOI MHGOpMaLIUK
O TOM, I'1e UcKaTb. Kak npaBuiio, 3To MECTa, II¢ paHblle XWIH HIH
cobupanuch moaM. YacTo TakKMe MECTa pacnojaraiuchk OKoJo
BOJIbI (peKa, py4eid, KOAo4eL, NMpya, 03epo, BOTONAX M T.4.).

B Haire BpeMsa OHH MOTYT OBITh CHWIBHO H3MEHEHEI — DYUBH
BBICOXJIH, 03€pa 3apOCiH K Hcue3H. Ho BBl 10/KHBI HAYYHTHCH
HaXOIOMTh TAKHUE MeCTa. YCIeLHasa NoHCKoBas JeaTeIbHOCTh He-
BO3MOXHA 6e3 monydeHHUs HyXHOM HHpopMaLlMH, 6e3 uccreno-
BaHMIA.
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I'ne e uckatb 31y MHGOpMaLMio? UCTOYHHKOB MHOTO — 3T0
KPACBEAYECKHE H HCTOPHYECKUE My3eU, OUDNHOTEKH, aDXUBHI,
KHHUTH, CTapbI€ raseThl, OTKPLITKU U hoTorpadmu, pykonucu,
AHCBHUKH, KapThl (COBPEMEHHDIE U CTAPHHHBIE), A9POCHMMKH 1
KOoCMHYeCcKue CHUMKM. [locneaHue, 4acTo ¢ 0YeHb BHICOKHM pa3-
pPeUIEHHEM, MOXHO DECNIaTHO CKAYaTh U3 HHTepHeTa (caitThl
www.earth google.com, www.map google.com u ap.).ITonesuwm u
43pOCHHMMKH, CaenaHHble ¢ BLICOThE 300—500 M B 6e3061a4Hy0
MOroay Mpu HU3KOM MONOXEHNUH CONHLA (YTPOM WM BEYEpOM).
IMpu TakoM OCBelLIeHUHM HA A9POCHUMKAX yaaeTca 3aMETHTh TaKUe
AeTanu penbeda, Kak pacnaxaHHble KYpraHbi, CTapblie 10POTH,
(hyHOaMEHTbI CTPOEHMI U Ap., KOTOPBIE COBEPILEHHO HE BH/IHBI,
KOra Bbl CTOMTE Ha 3eMJie.

CyLuecTByeT MHOXECTBO apXHBOB, IIE MOXHO MOYEPIHYTH O-
Jie3Hylo vH(opmaumio. KpynHeiiimm B Halliei cTpaHe XpaHwIHiLem
MOKYMEHTOB ['oCynapcTBeHHOINO apXMBHOIO OHAA IO ucropum Poc-
cuM nepuonac X1 B. no Hayana XX B. ssnsterca LieHTpanbHblit rocy-
RapCTBEHHbIH apxuB npesHUX akToB CCCP (LITAZIA CCCP). OcHo-
BY €10 IOKYMEHTA/IbHOM 0a3bI COCTaRJISAIOT MATEPUAIBI HCTOpHYEC-
KHX apXHBOB, CJIOXHBLIHXCS O PEBOMOLMH: MOCKOBCKOro apxuBa
MuHHcTEpCTBa IoCTHLIMKM, MOCKOBCKOTO [TIaBHOIO apxuBa MuHH-
CTEPCTBA MHOCTPaHHBIX e, ['ocynaperBeHHoro apxusa Poccuiic-
KOH HMIiepHH, MOCKOBCKOTO OTaeieHUs obLero apxuBa MuHucTep-
CTBa MIMIICPAaTOPCKOro ABOpa, apxXHBa MexeBoii KaHLIENAPHH, a TaK-
€ apXMBOB IMIHOTO MPOMCXOXAEHHUS1, MOHACTBIPE# M LIEPKOBHAIX
YYPEKACHHHN, MOCTYIUBILMX B COBCTBEHHOCTD rocynapcraa rnocie
Benvkoi OkTa6pbCKoii coUMATHCTHYECKOH PEBONIOLIMH.

PasHocroponnue cseneHus o reorpadum Poccuu, npuponHsix
YCJIOBHAX, 3KOHOMHYECKOM PA3BUTHH OTAEIBHBIX PEFHOHOB M Ha-
CEJICHHBIX IYHKTOB COAEPXAT MHCLIOBEIE, NEPENUCHBIE H MEXEBhIe
KHHI'H, PEBH3CKHME CKa3KH, KAPThI M IJIaHbI MexXeBaHHii XVII—
XIX BB., 5KOHOMHYECKHE NPUMEYAHHA K TUTAHAM I'enepansHoro
MEXEBaHHS, ONIMCAHKA rOPO/IOB.

B He6GOoILLIMX roporax TakKe UMEIoTes aApPX1BbI C MHTEPECHBIMH
MaTcpHanaMM, HO JANIEKO HE BE3IE OHU pa30bpaHbl M CUCTEMAaTH3M-
poBaHbI. [L1s1 T€X, KTO 3aHUMAETCs MOMCKOM BOSHHBIX PEJHKBHIA,

MPEACTAB/IIOT MHTEPEC apXHBbI BOCHHOH MOMYMHEHHOCTH, KPYTTHEi-
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LLIMM M3 KOTOpPbIX siBNsercsa LleHTpanbHblit apxus MuHKCTEpCTBA
o6opons! (HIAMO) B r.[lononecke, B KOTOPOM COOpaHb AOKYMEHTBI
CYXOMYTHBLIX BOWCK, ABHALIMH, NOJIMTOPraHOB H ThUIA NeHCTBYIOLLIEH
apmuu ¢ 22 wioHs 1941 r. v o Hactosiee Bpemsl. OIHAKO, eC/1H Bbl
He BXOAMTE B cocTaB O(hMLIMANBHBIX [TOHCKOBbBIX OTPAIOB, 3aHHMMA-
JOLLMXCS MIOMCKOM M YBEKOBEUEHHEM MaMsITH IorvbILmx B Benvkoi
OreyecTBeHHOM BOIHE, B ITOT apXMB BaM 1OPOra 3aKpPbITa.

B HEKOTOPbIX APXMBaX rPAKAAHCKOM MOAYUHEHHOCTH NMOUC-
KOBHMKaM TAKXKe He Ja0T BO3MOXHOCTH paboTaTh, YT0, OAHAKO,
[POTHBOPEUHT OCHOBAM 3aKOHOHATE/ILCTBA P®d 06 apxHBHOM
domne PO u apxypax. B cooTBETCTBUH €O CT. 20 3TOr0 1OKYMCH-
Ta MaTepuaibl FOCYIapCTBEHHOI YacTH APXMBHOrO (poHAA PO wu
CMIPAaBOYHHK K HUM NPENOCTaBAAIOT A1 HCMONb30BaHUs BCEM
JOPUAHYECKUM M (DU3NYECKUM JTHLIaM.

VIMBUTENBHBIM XPAHIIHIIEM BCEBO3MOXHOI HH(OPMALIHK
asnsercs UatepHer. [To xaoueBbIM cnoBaM (Kial, COKpOBHILIA,
MOMCK COKPOBHII M AP.) B CYUTAHHBIE MUHYTbI Bbl NOTYYHTE CITH-
COK aJlpecOB CaiTOB C UHTEPECYIOLLICH Bac uHpopMaLMei.

B MHTEpHETE TaKKe MOXKHO 3apErHCTPUPOBATHCSA B KAUCCTBE
y4aCTHUKA IMCKYCCHOHHOTO pOpyMa UCKaTeNIeH. [Mpu xenaHuu
¢ MOBBIM Y4aCTHUKOM (hopyMa MOXHO YCTAHOBUTb HHAWBHIYa/Ib-
HbIHA KOHTAKT.

MHoro nosie3Hoi HHPOPMaLIMKU MOXHO NOMYYHTh OT CTAPOXH-
JIOB, HEKOTOPBIE M3 KOTOPHIX €11l MOMHSAT, KaK X POACTBEHHUKH
[IPATAIU B CBOE BPEMSi B 36MJTIO LIEHHOCTH, a [TOTOM HE MOTTIM MX
OTKOTATh 10 TEM WK HHBIM MPHYHHAM — 100 320bUIY TOYHOE
MECTO KJ1a1a, THO0 MECTHOCTD 3a MpOoLICALIHE FOAbl H3MEHHIACH
110 TAKOM CTENEHU, YTO MECTO KJlana NoTepsioch. [IpH Takux yc-
JIOBMSIX MOXKHO TIEPEKONATh BECh Oropo/i BAOJb U NOIEPEK, HO bes
MeTA/TOMCKATENA TAK HUYEro ¥ He HaWTH. Hepeako cTapOXHIIbI
paccKa3biBalOT O HAXOAKaX MOHET B 110Ji€ WJIH Ha OTOPOAAX H IO~
KA3bIBAIOT TaKue MecTta. YacTo ¢ momoubio npubopa yaaercs
HAMTH B 9THX MECTAX €llie HECKOJIBKO MOHET WIH JaXe OTKONATh
3aeThIN ITYyTroM Knaa.

TTouTH B KAXKIOM ropojie €CTh MECTHBIE KPaeBE/Ibl, KOTOPBIC I10
KpynuiaM cobupaloT MaTepHalibl No HCTOPHH CBOETO paiioHa.
HaiiTi MX MOXHO Yepe3 MECTHbIE My3€H, C KOTOPBIMH OHH COTPYI-
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HUYAIOT, HJIM IO OYEHb HHTEPECHBIM U IOJIE3HBIM KHUTaM, KOTO-
Pbi€ OHHM MyGAMKYIOT (06BIYHO HEGONBLIMMH THPAXAMH) H KOTO-
Pbi€ 0ObINHO MOXHO KYTIHTB B MECTHBIX KHMKHBIX MAra3MHax WIn
B My3€HHbIX KHOCKAX.

JOKYMEHTHPOBAHUE HAXOJIOK

HeobxoauMo BecTH XKypHaI NOHCKOBOI JEeATENBHOCTH, YKa-
3bIBast B HEM, KOI1a M 1€ Bbl BEJIH MOMCKH, KAKMM NpubOpOM, B
KaKOoM pexHMe, YTO HaLLUTH.

Ecnuy Bac ectb npueMHUK G PS, yKaxuTe TOYHbIE KOODAMHA-
Thbl HauboJIee LIEHHBIX HaxonokK. He moneHuTecs M M300pasuTe Ha
CXEME IIaH y4acTKa. YKaXuTe Ha HeM MeCTa KOHLIEHTPaUMH Ha-
XONOK, HE HAIEHTECHh HA MaMATh.

BOTO M0NE3HO, ECITH Y BAC MOABUTCHA XeJIaHHUe BEPHYTHCA HA 3TOT
Y4aCTOK 4€pEe3 HECKOJIBKO JIET C KAKMM-TO HOBBIM YCOBEPIIEHCTBO-
BaHHLIM NpHOOpoM. He mymaiite, YTO yyacTok BeCh BHIGPAH H BB
HHKOTa clona yxe OoJbiiie He BepHeTech. Kaxabiit ron npu
BCMALLKE NMOABIAIOTCS HOBBIE MOHETHI M3 ITYOHHbL, 1a M MPUOOpPBI
COBEPLUCHCTBYIOTCA. ABTOD BOT YK€ 5 JIET KXKIYIO BECHY €3/IMT Ha
OIHO H TO XK€ IM0JIe M KAXKIbIX Mol NOC/Ie BCMNALIKH NOJA BRIIAET BCe
HOBBIE HAXOAKH. KOTHYECTBO MX, KOHEYHO, YMEHBLUAETCH, HO TEM
HE MEHEE UX CTONBKO, YTO CTOMUT ONATE €XATh HAa 3TO MECTO M HCKATD.

4TO AEJIATH CO 3PUTEIMU?

Bornpoc, BeIHECEHHBbIH B 3arONIOBOK 3TOTO pa3nea, Kaxabiif
PELLAET B MEPY CBOCH KOMMYHHUKA0ETBHOCTH H aKTEPCKHX CIOCO6-
HocTel. [Tpexae BCcero HyXHO peLIHTb, TIONE3EH 3PUTENb NPH TT0-
MCKE WIH BpeneH. ONHO3HaYHOrO OTBETA HET. 3pUTENb MOE3EH,
BHIMMO, TOT/Ia, KOrAa NMPOABIAET HCKPEHHHI MHTepec M mobo3Ha-
TEJIBHOCTE K NPOLIECCY WM K BaM JIMYHO. A BOT €CJIM HHTEPEC TOJb-
KO K KOJTHYECTBY 30/10Ta, KOTOpPO€ Bbl HALLJIM 34 CeroaHsAUIHMIA
AE€HB, TO HYXHO OCBEXMHTH B [TAMATH I71aBY «Borpockl 6e30mnacHo-
CTH TIPH MOKCKOBLIX paboTax». COpUEHTUPOBATLCA HA MECTE BaM
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[IOMOXET JIMYHBIH XU3HEHHBIH ONBIT U NMPHUBEACHHBIC HHXCE T10-
y4HTENbHBIE UCTOPUH M3 NIPAKTUKH NOUCKOBHKOB.

Bangum [1., cTpacTHBIN TOKNTOHHHK MOMCKA HA IUIAXKaX, B nap-
Kax ¥ APYTHX OBILECTBEHHbIX MECTAX, MPUCTIOCOOMIICH U3BJIEKATD
Y3 3pMTEsICH MATEPHAIbHYIO BHITOLY. BCeM 3pHUTE/IAM OH noapob-
HO OOBACHSUT: YTO, 3a4eM M Kak uuieT. Hy 1 KOHE4YHO 0 TOM, KaK OH
NonpasKI CBOe MaTepuanbHoe nonoxexue. Hapon 'y Hac nw0bo-
nuiTHLIA. MeTautoMcKaresib MHOTHE BUAAT BIIEPBBIC. EcrecTBeH-
HO, KOMY~-TO «X0U€TCS KYITHTb [I0A00HBI Npubop». Takux naei
MOIi IIpHATEN OTNpaBsieT B GupMy «PoaOHUT», IIIE, KaK U3BECT-
HO, 3a IPHUBEICHHOrO MOKYTIaTe/Is BHINIA4YBacTCs 5% oT CYMMBI,
cAaeIAaHHOM UM TIOKYTIKH.

Asrexkceit P. pacckassiBa, Kak CIYYHJIOCh €MY MCKATh 1101
[TomonbckoM Ha Gepery pexy ITpoTBbl, B6IM3M HEOO/BILOH fepe-
perbki. HeBnaneke 6abxa nacia ko3y. [Tonouina ¢ BONPOCOM:
«Korna xe MOCT 4epe3 peduky HauHyT cTpouTh?» [lpusarens mpo-
GOPMOTAJI YTO-TO HEBPA3YMUTENbHOE, U 6abka oTCTana. Ho He
MPOILIO M NOJTyyaca, Kak cobpasock NoiIEPEBHU. Bonpoc 0oMH:
«Korna MocT HauHyT cTpouTh?» Kak He pasyGexnan ux Anekced,
4TO HE CTPOMTEJIb OH, YTO MIIET NOTEPAHHBIC MOHETLI M KJallbl,
Huuero He nomorano. Hapon 6bu1 B MONHOM YBEPEHHOCTH, YTO
OCHOBHas ero 3ajaya — pa3Be/1Ka MecTa nojJ CTPOMTENBCTBO HO-
BOTO MOCTA. AjleKces OCTABWIM B INIOKOE TOMBKO MOCJE TOIO, Kak
OH 141 KIATBeHHOe 00ellaHue YCKOPHTb CTPOMTENBCTBO BCEMH
CHJIAMH.

OnHaKo 3TH IpUMepHl ckopee HeknoyeHue. Hanbonpiee
YMCJIO «BCTPEY CO 3PUTEAMM» MPUXOAMTCS Ha OOBIYHBIX KUTENeH
NepeBeHCKO MTyOHMHKH, IACTYXOB M OTOPOIXHHKOB, KOTOPBIE BIIEP-
Bbi¢ BUIAT META/LTOMCKATEIb, ¥ TONIBKO CAMEIC CMBILIJIEHBIE 10T~
IBLIBAIOTCS, YTO «3TO MPUGOP W rioucka MuH». C HUMH 00LIATh-
csi mpouue Bcero. [IPUKHHBTECH Y€IOBEKOM OT HayKH: MOYBOBE-
IOM, PaAHOMETPUCTOM, 'eQJIONOM M T.1. [ 1aBHOE, CO 3HAHHEM Aea
3asBUTh, UTO 3AECh, B 3TOI MECTHOCTH, 0OCTaHOBKA HOpMaJIbHad,
panMaLMy HeT M OrypLiaMH ¢ Oropojia MOXHO 3aKyCbIBaTh 6e3bo-
s3HeHHO. HarpyxeHHbIi noao6Hoi HHgopMalHen 3pHTeib pato-
CTHO yOeraeT noae/IUThLCA €1 C COCEIOM, a BhI CMOKOWHO nNponoJ-
¥aeTe 3aHUMaThCs JIIOOUMBIM JIEJIOM.
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Ecnu nepeseHckue 3purenin ManeHbKue, et a0 15-Tu, To TYT,
HAlpOTHB, Iy4I1lI¢ paccKa3aTh MOnoaApodHee KaKMe ¥ KOTAa 31eCh
KM JIIOMM M YTO MOCTIE HUX MOXHO HaiTH. JTi0603HaTe L HBIH pe-
OEHOK nmocJIe 3TON0 MOXKET LIEBIA AEHb HOCHTH 33 BAMH JIONaTy u
noMorarth B rpouecce packonok. [Ipocras MoHeTa Beka BoceM-
HanuaToro, nogapeHHasi eMy B 61aronapHoCTsb 3a MOMOUIL He 00e1-
HMT Bac, a MAJIbYHILLIKA OYIET XPaHHTB €€ KaK PEJTMKBHIO H BCITO-
MMHATb «I51110 ApXE0JI0Ta» AOOPEIM CTIOBOM.

Hepeaxo kto-HHOYAB U3 3pUTENeii pacCKa3bIBaeT, YTO Y HEro
Ha Oropoie NonanalTCa CTapMHHbBIE MOHETEI H MPEIJIaraeT rnoMc-
KaTh HX. KTO-TO BApYT BCTOMMHAET, YTO cocen konai JeT 20 Ha-
3aa AMY [UTd cToN0a M Hawie Knaj. 3To yxKe MHTepecHas uHbop-
Matus. [lpyrue, 6osee npakKTHYHBIE, TPUHOCAT CepebpaHbIE MOHE-
Thl, MPEIATAIOT UX KYITHTh ¥ 110Ka3aTh MECTO B [0Jie, TIe OHH
ObLTH HaMNeHBI TPAKTOPUCTOM NpH Benamke. [Tpy o6c/ief0BaH!K
3TOro MECTa META/UIOMCKATEIEM YAAIOCh HAWTH Ha rTybuHe 70 cm
1 cobpars eitie 18 py6ieit v pasOHTBIN rOpLIOK, B KOTOPOM OCTa-
BaJIOCh OKOJIO COTHH pyOnen.

OnHaxko Bcerna HaxXoaATCA JIOAH, KOTOPBIM BAallla NesTe] b-
HOCTb HE HPaBUTCA. Kak NpaBuio, 370 MECTHBIE XHUTENIH, KOTOPBIE
TaKXKe 3aHMMAIOTCs MIOMCKOM BOKPYT CBO€ii po/IHOi#t JepeBHH. He-
PEAKO MX HENOBOJBCTBO MEPEXOMUT B NPSAMYIO arpeccuio. Bain
OMBIT U BIaropasymMue NOMOTYT MUPHO Pa3peLiuTh TAKYI0 KOH(}-
JUKTHYIO CUTYALMIO.

[Tpu pabote Ha rusKax 3pUTENH, OCOBEHHO IeTH, CIPYAMBLLHCH
BOKpYT, MPOCTO He AaI0T BO3MOXHOCTH paboTats. [To3romMy Ha ruspk
JY'LUE MPUXOAUTE MOpaHblUe, MOKA OTABIXAIOUIME el He MOSBH-
auck. Tpw yaca (¢ 5 1o 8 yacoB yTpa) BroHe DOCTATOMHO LIS 06-
CJIeJOBAHMA IUISKA rae-HUuoynb B Kpeimy win Ha Kaskaze.

BE3OITACHOCTbD
[TPM TIOMCKOBBIX PABOTAX

be3onacHOCTh — OYeHb BaXHas 4acTh MOMCKOBOM paboThl,
MO3TOMY CTOMT YAETHTb €M 0c000e BHHMaHUe. OnbITHBIE TIOHCKO-
BHKH JAIOT HECKOJIBKO MPOCTbIX COBETOB, K KOTOPBIM CTOMT ITPH-
CAylIAThCA.
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[Ipexne Bcero, He XxoouTe B OAMHOYKY. ECAM YTO-TO Chy-
YHTCA, BTOPOMH YeNOBEK MOXET 0Ka3aTh BaM NMNoMollb. B Heko-
TOPBIX Cly4YasX IOJE3HO HMETh BTOPOIO YeIOBEKA B KaYeCTBe
CBHUIETENA.

Hwmeiire npu cebe MobwibHBIH TeNnedoH. OH OKaxeTcs He3aMme-
HHUM, eCJIM CTYYHMIAaCh aBapHA, 3arjioX MOTOP, BO3ZHHKIIA HEODXO-
JHMOCTB BBI3BaTh CKOPYIO MOMOILb MJIM MIJIHLIHIO.

Taxkxe HeobxoauMo UMeTh ¢ coboii anTeyky. OHa AOMXKHA
colepXaTh JIeUKoIIacTelpb, OMHT, aHTUCENTHUK, CPEACTBO OT
KOMapOB.

Ecnu Bac 3acrana rpo3a, a 10 MalllMHbI JAJIEKO, HE NPAYbTECH
noJ ONUHOKMMHU IepeBbsiMH, 0cODEeHHO oA NUcTBeHHBIMH. [Tox
HMMH Bbl MOXETE OCTaBHTB IMPHOOP U JIONATy, a CAMMM HEOOXOIH-
MO BBIITH Ha OTKPBITOE MECTO, NPHUCECTb M PYKaMH YTIEPETECA B
semu110. KOHeuYHO, BBl IPOMOKHETE OT JOX/A, €C/IH ¥ BAC HET Ha-
KMIKH WIH TUIEHKH, HO JIy41le OBITE MOKPBIM, YeM YOUTHEIM MOJTHH-
eif. Bo BpeMst rpo3kI HE pEKOMEHAYETCA MOAB30BATHCA MOOIWIBHBIM
TenedoHOM, MOCKOABKY MPU 3TOM YBETHYMBACTCA LAHC MOpaxe-
HHUA MOJTHHEH.

B 3emMiie JOBOJILHO MHOTI'O OCTPBIX NPEeAMETOB (OMTOE CTEKITO,
rBO3IM, KYCKHM XeJle3a, OCTphie KAMHH MU T.1.), KOTOPBIMH MOXHO
nopesars pyku. [Tosromy nyyiue paborars B nepyarkax. He kKo-
naire B OOMHOYKY rybokue aMel, M3BecTHBI Cryyau, Koraa CTeH-
Ka SMBI 00pyiUanack M 3ackinana gejsoeeka. He noka3sbipatite B
roJsie LIeHHbIe HAXOOKH MOCTOPOHHMM moasaM. Paboras B HayllHH-
Kax, moCMaTpHBaHTE MO CTOPOHAM, TaK KaK OHH IMyLUaT 3BYKH
LIArOB MPHOAMKAIOIIMXCA K BAM JIIOAEH WIH 3BEPEH.

He cTOMT JIerkoMBICJIEHHO OTHOCHTECS K KJICLLIEBOMY 3HLIeda-
nuty. EcTb pailoHBl, r/ie NPHBUBKH OT Hero obsA3arenbHbl. [1oMo-
raer u30exXarb HENMPHATHOCTEH eXeBeYEPHUNA OCMOTD TeJjIa, CBOCB-
pPeEMEHHOE yaICHHE KIELEH M 3HaHHE NePBbIX CHMIITOMOB Ha4a-
J1a DOJIE3HH.

MHOro onacHbIX Hax0I0K NMOACTEPEralT Bac Npy padore B
MecTax, re koraa-to osuin 6on. Hukoraa He 6pocaiite B KOCTED
NMaTpoHbl, MUHBI, CHAPAOH! M APYTHE B3PbIBOOMACHEIC MPEAMETBI M
MOMHHTE, 4TO cTaTh 222 YK elie He OTMEHEHA.
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Ocoboe BHUMaHHE CTOMT YAENHTL KOHPIMKTHEIM CUTYALIHAM
C MECTHBIM HaCeJICHUEM, KOTOPBIE HHOTIA CJIYYaloTCA MPH MOUC-
KOBBIX paboTax BaaIM oT 1oMa. BoT 4To roBOpHT Mo 3TOMY NOBOAY
n3BecTHoI noMckoBukK U.0.Orcrynuuk (I[yreBoaurens crapa-
T€Ns, BhIM. 4, cTp. 41).

«Ecny paHblle clieq0BaJI0 OCTEPEraTbCs CTHIYEK ¢ NMOABbI-
NMUBLUKWMH YXapsAMH, TO TENEPb MPHYUHOK BOZHUKHOBEHHUS He-
NPHATHOCTEH MOXET MOCHYXKHUTb CaM METAUIOMCKATENb, KOTO-
PBIA KOrAa-TO BOCIPHHUMAJCA KaK IMKOBHMHKA, a CeHYyac MHO-
rHeé KPpHMHHAJIBHBIE 3JIEMEHTHI YK€ Y3HaJIH, YTO 3TO BECbMa
A0poroii mpubop, KOTOPLIM HEIL10X0 Onl 0063aBeCTHCE (MMeeTCA B
BHMAY OTOOpATH).

Y moneii, peryasipHo Bele3XalolMX B NOJe, yKe BeipaboTa-
jack CODCTBEHHAS TAKTUKA NOBEIEHHS B KOHQIMKTHBIX CUTYaLIU-
sIX, COOTBETCTBYIOLLASA UX HATYPE M TEMIEPAMEHTY.

['oBOpAT, YTO MOXKHO 000 THCH ¥ Oe3 KOHGDIMKTHBIX CHTYA-
LIHi{, HO JUTA 3TOTI0 HYXEH OCOOBIH Ta1aHT. TeM Xe, KTO MoaoOHbIM
aapoM He obnanaeTt, MpUXOOUTCs TaK MM MHa4Ye 3a00THTHLCA O
BCIIOMOTATEbHBIX CPEeaCTBaX DE30MacCHOCTH».

¥ kaxnoro rpaxnaHuHa PoccuM ecTh NMpaBo Ha 3a1MTY.
BeTrynuBuimii B 1eiicTBHE HOBBIH 3aKOH 0 caMO000pOHe 3HAU M-
TEJBHO paclUMpPSET NpaBo o0opoHseiica ctoporbl. Ceituac B
MOMHOMK Mepe MOXHO NMPUMEHATH /1S CBOCH 3alLIUTHI pa3peLleH-
HbIE 3aKOHOM CpeCTBa CaMOODOPOHEI, KAK-TO: ra30BkI¢ DAI0H-
YHMKH, Ta30BOE OPYXHE (PEBONLBEPH! M MUCTONETHI), INEKTPOLIO-
KOBBLIE YCTPOMCTBA, HA NPUODpeTEHHE KOTOPLIX He TpebyeTcs no-
Ny4eHHUEe KaKHX-THDO0 pa3pellleHH#, a TaKXe TpaBMaTHYECKOE
OpYKHE, CTPENAIOLLIES PE3HHOBBIMH ITYJIAMH, KOTOPOE NMPONaeTcs
no JuueH3uu MBJI, nonyuyenue kotopoit ocoboii npobaemMsl He
npeacTaBisfeT.

M3 Bcero pazHooOpa3us yKasaHHBIX Bhillle pa3pelleHHBIX
cpeacTs caMo000poHE Haubonee 3¢pdeKTHBHO TpaBMaTHYEC-
KOE OpyXHe. PEIHOK rpaX1aHCKOro TpaBMaTHUYECKOT0 OPYXHA
camMoobopousl, 10 2004 r. npeacrasneHHHlit B Poccun Bcero
OBYMsl 0a30BBEIMH MOAENAMH — OECCTBOJIBHBIMH CTPENSAOLIIUMH
YCTPOMCTBaMH C CHCTEMOM 3JIEKTPOBOCIUIaMeHeHUA «Ocoii» u
«CTpaXHHK», 3a MOCAEAHEE BPEMSA 3HAYMTEIBHO BBIPOC
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Puc.58. Ofpa3ub mpaemMamu4ecko20 0pyxCcus.
Caepxy enu3: Cmanxep, Kobpa, Maxapwi
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Tabauya 1
CpasnuTe/ibHAA XAPAKTEPHCTHKA TPABMATHIECKOTO OpYXHA

M -

HanmenosaHue ﬁ'::::‘ :{e‘::::; Tun m‘ g::::: ::“t:b

POOS. | apanon| TaTPOHOB | [T Ef:;

Pepoassepn
BHKHHT 500 5 0,380GUM | 0,75 34 330
Lllepinens 540 5 0,380GUM | 0,75 25 260
Haranery 850 7 9 MM PA 0,70 27 280
Kobpa 640 6 0,380GUM | 0,75 34 310
AreHT 830 6 0,380GUM | 0,75 30 310
Patsnk 465 5 13x45 2x2,0 | 60+60 | 330
IMucroneTs

MMB2 (Oca) — 190 190 4 18x45 11,6 8BS 120
[TB6-4—1 (Oca) 320 4 1845 11,6 B85 120
[M1B-4—1MJ (Oca) 340 4 18x45 11,6 85 120
MP-461 (Crpaxtu) 150 2 18x45 11,6 85 120
MK 79—9T (Makapsa) | 630 B+1 9 MM PA 0,70 24 285
Banerep P-22T 540 T+1 10x22T 0,75 30 280
Banerep P-99T 650 15+1 10x22T 0,75 38 360
HA 78—9T (TICM) 460 6+1 9Mm PA | 0,70 27 310
TT (JInaep) 770 8+1 10x22T | 2x0,7 75 330
ICrankep 600 | 10+1 | 10x22T | 0,75 40 370
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(ta6:1.1). B nponaxe rnosBunoch 6onee 1ecATKa HOBLIX MOJEC-
neil KOpOTKOCTBONBHBIX TPABMATUKOB, NIPUYEM BCE OHH HC-
NONB3YIOT KJIACCHYECKYIO CXeMY KarcClolbHOro BOCIUIAMEHE-
HUA, Gaarogapd Yemy ABAAOTCHA B OTJIMYHE OT CBOMX MHOTO-
CTROJIbHBIX MIPEIIECTBEHHHKOB JOCTATOYHO AOCTOBEPHBIMH
BapMaHTaMM H3BECTHBIX 00pa3ioB 00EBOro OPYXHsa — M,
[ICM, Banstepa, TT, narana u ap. Yro xe BoiGpats? ITY Npo-
6ieMy Kaxapiil peliaeT caMOCTOATENBHO, OTAaBad NMpeanoyTe-
HHe BHEIIHEMY BUAY MTUCTOJIETA, €r0 Becy, yAoOCTBY HOLLUEHHA,
Kanu6py, KOMMYECTBY 3apaaoB U T.4. beccTBonbHbie «Oca» U
«CTpaXXxHUK» MMEIOT 10 4 M 2 3apsAaa COOTBETCTBCHHO, NPHYEM
pe3MHOBAadA NyJsi Y HUX MMEET BHYTPU CTaIbHOH CEPACYHHUK H
pecuT 11,6 r. biarogaps 3ToMy NyJbHasA 3HEPrUs 3THX NyJb,
HECMOTPS Ha MX HU3KYIO cKopocTh (120 M\ceK), cocTaBasaeT
85 JI, TOrAa KaK y O0JbIIMHCTBA TPABMATUKOB C PE3HHOBOM
nyneii Becom 0,7 r ona He npesbimaet 38 k. Jluuib y «/Jlnne-
pa» (mo nepeaenku TT), rae B maTpoHe HAXOAATCA ABA TAKMX
lapyuKa, AyJabHas SHEPrus cocTasiser 72—76 X, 1.e. MpH-
6nuxaercs K a3Hepruu «Ocei». M. [lertapes, raBHblA peAak-
Top XypHana «Kanamnukos», B Ne 4 (2004), cpaBHuBas pe-
3yNbTaThl CTPEAbOBI K3 TPABMATHYECKOTO OPYXHS MO MIACTH-
NHHOBBIM B6J10KaM ¥ 100pOBONBLIAM, AE/IAET BBIBOA O TOM, UTO
IIpOBEJCHHBIE HCIIBITAHUS HE OATBEPXKAAIOT UIEI0 a0COMIOTHO-
r'o MPeBOCXOACTBA «OCHHOM» Iy/IH Hall PE3HHOBOH MUCTONETHOM
B nnaHe 3¢ dexTuBHocTH. CTpenbba AByMS BHICTPEAAMH H3
«Makapblya» 110 A06POBOJIbIIAM C PACCTOAHHUSA 2—5 M [TOKa3a-
714, YTO BCE OHM ObiIM BBIBEAEHBI U3 CTPOSA Ha 3—35 MMHYT. He-
KOTOPBIM NOTPe60BaNOCh 0Ka3aHUE MEAVLIMHCKOH MTOMOLUM.
BricTpen U3 peBosibBepa «PaTHHK»HIIM MUCTO/IETA «JIngep»,
AyNbHAasi IHEPTUst KOTOPBIX CyLIECTBEHHOTO BhILIE, MPOM3BOIUT
ewe 6onpuiuii 3¢ dexr.

Cpencrsa caMoOOOPOHbI — 3TO KpanHssA Mepa MNpH BbIAACHE-
HMM B3aMMOOTHOLIEHMIA, Korja KoHGIMKTa yKe u3beXarb HeBO3-
MOXHO. He c/ieayeT neraThes MyraTh BANOM opyxXusi. Eciiuv yX Bbl
pelwy 1151 cebs, YTO BpeMs MUPHBIX MEPEroBOpOB ITPOHLIO, IMPH-
MEHSIifTe CpeICTBO caMOOOOPOHHI B NoTHO# Mepe. [1o10BHHYATBIC
peleHHUs] MOTYT JMIIb 00OCTPUTL OOCTAHOBKY.

153



BUOJOKALIUA

BT0 BpPOXAEHHAs! CNOCOGHOCTD ONPEENsATh IPUCYTCTBHE B
3EMJIE MeTall1a, BO/IbI, APXEOJIOTMYECKHMX OCTATKOB H T.11. Iocpe-
CTBOM MPOCTBIX HE3JIEKTPOHHBIX HHCTPYMEHTOB. XOTs OHAa U He
NpeaycMaTpHBaeT MPUMeHEHHe META/UIOMCKATE e, TeM He MEHee
MBI XOTenX Obl 0O0pPaTHTL BHUMaHHE YATaTeNIel Ha BHOMOKALMIO,
MMOCKONBKY OHa BCE DOJIBIIE MPHBIEKAET BHHMAaHHE MHOTHX MCKA-
TEJIEH COKPOBHMILL,

Hedranbie koMnaHuy pa3iMuHbIX CTPaH MHBECTHPYIOT 60/ b-
LITHe AEHbIH B OMOJIOKALIHIO, U, BUIMMO, PE3Y/ILTaThl ONpaBILIBa-
IOT HX OXKHAAHHA.

HMKTO TOUHO He 3HaeT, KaK 3TOT MeTox paboTaeT, OHAKO
MPaKTHKa ITOKA3BIBAET, YTO OH paboTaeT M MOXET ObITh MPOAEMOH-
CTPHMPOBaH Ha MpUMepax.

Kak ¥ ¢ ipyrumMu BeliaMiu, Ha rpaHy HayKu M MUCTUKH, GHO-
JJOKal M OKyTaHa TAHHOH M HEMPaBWIbHEIM NOHUMaHueM. Ha-
MPpHMEP, NOAArakoT, YTO 3TOH CrOCObHOCTLIO 001aN210T MHLLB H3-
OpaHHbIe. B neiCTBUTEIBHOCTH, KAK OKa3anock, 8 u3 10 yenosex
MOTYT YCIIEIIHO 3TO Aenarth. He Bce M3 HUX ZIOCTHTAIOT OXHOIO M
TOTO e ypoBHA (He BCce ckpunayu — [laranuHu), HO Bce MoryT
DOBUTHCA KaKMX-NHOO0 pe3ynbTaToB.

Kpome Toro, 11041 C TAKHMH CTTOCOGHOCTAMU HEBEPHO OIM-
CBIBAIOTCA KaK MEUTATE/IbHBIE, YYBCTBUTENBHEIE, HEBPOTHYECKHE,
TOrAa Kak BCe Kak pa3 Haobopot. Kak npaswio, nyuiime 61ojo-
KaTopbl — 3TO YPAaBHOBELIEHHbIE, CMOKOMHHBIE THITH. [Tonaraior,
4TO CEKPET yCriexa — B MIPUMEHAEMBIX MHCTpyMeHTax. Ho 0bbiu-
HO 3TO NMPOCThi€ HHCTPYMEHThI, KOTOPBIE CITYKAT JIHUILb I YCHIIE-
HHA HHYTOXHBIX HEBOJIbHBIX MYCKYJIbHBIX ABHXEHUIl PYK U IUiey
oreparopa.

CylLEeCTBYIOT pa3IMuHBIE TEOPUM, OOBLACHSIOLLHE MPHYHHY 3TO-
ro sipjieHus. Mel 3nech 0OCTaHOBHMCS JTHILB HA OXHOM M3 HHX. U3-
BECTHO, YTO 3EMJIsl MCITYCKAeT O4YeHb C1aboe 3NeKTPOMArHuTHOE
TMONE, KOTOPOE He HMEET NMPAKTHYECKOIO 3HAYEHMSI, HO 3aT0 OKA3bI-
Ba€T HEKOTOPOE BAMsIHHE Ha YeToBeKa. M bl MHHOIIa 4yBCTBYEM M3-
MEHEHHE NEKTPHYCCKHX 3apsAi0B B aTMocdepe, KOTOpOoe [POosABii-
€TCs1 B BHIIE NENTPECCHU M APYTHX HEMPHATHBIX CUMITTOMOB.
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Hai Mo3r Takoke HCIyCKaeT 3eKTPHYECKHUE BONHEL, & 10 He-
pPBaM MPOTEKAIOT CJIa0bIE SNEKTPUUYECKHE TOKH, HA KOTOPBIE U MO-
YT OKa3bIBaTh BAMAHUE U3MEHEHHUS B 2JIEKTPOMAarHUTHOM MoJje
3eMNnH. Ha onHMX mofiei 310 MOXKET NeHCTBOBATE B DONBIUEH CTe-
MEHM, YEM HA APYTHX,

[ToMKrMO MO3ra HaubobII1as KOHLIEHTPALIMA HEPBHEIX KJIETOK
pacrnojioXeHa B BepXHe# YacTH CNMHBI, 1€ HePBBI OTXOOAT OT
CIMHHHOIO MO3ra K pyKaMm.

Omneparop B xone noMcka aepXHuT B pykax ['-o6pa3Heie paMKu.
Koraa oH mpoXoauT Hajl MECTOM, TIE MOJIE 36MJIM MEHAETCH, HE-
GonblIMe H3MEHEHUS B HEPBHBIX MMMY/ILCAX OKA3bIBAIOT BIIHSHHUE
Ha MYCKYJIbl PYKH, KOTOpEIE, B CBOIO O4Yepelb, 3aCTaB/IAIOT pAMKH
CaMONpPOMU3BOJIBHO CKpelunBaThcs. CyLIecTBYeT MHOTO BELLEH,
KOTOpbIE BIHAIOT Ha noJie 3emnu. Boaa, HedThb, 3aKonaHHbIe KNa-
bl — BOT TPH OCHOBHBIX BEIIH, KOTOPEIE HaLLIE BCEro UILYT OHO-
nokatopbl. HeKoToOpble MOTYT 4YBCTBOBATb YTO-TO OHO M3 HHX,
Apyrue donee yHHBEPCATLHBI.

CyuiecTByOT 3 THIMA HUHCTPYMEHTOB, BCE M3 KOTOPBIX OUEHB
MpoCTO CAENATh.

Bo-nepBrIX, 3TO rpy3HK HIH 0TBeC BecoM ~ 30 rpaMmmoB Ha
HUTKEe, HUTKY 3a8KMMAIOT YKa3aTeabHBIM M O0IbILMM MaIbLAMMU.
OnTtumanbHas JUTWHA HUTKH HAXOAMTCA 9KCIEPUMEHTANBHO. [ py-
3MK J3€T TPH BUAa UHAWKALHHA:

1. KauaeTrcs KaKk MassTHMK — HeHUTpalbHaA peakuus.

2. BpaliaeTcs no 4acoOBOM CTPEIKE — MOJMOXKUTEIbHAA peakK-
LIHA.

3. Bpaluaercsd npoTHB YaCOBOH CTPENKH — OTpHLIATEIbHAA
peakius.

Hpyroit HHCTPYMEHT — V-00pa3Hbiii cTepXeHb (K1accHyec-
KW HBOBBIH NPYT, UCTTONAbL3YEMBIA APEBHHUMHM JIO30X0ALIAMH).
MoxeT OBITE M3 ABYX MOJIOCOK IIACTMACCHI C MPYXUHALIHMU
KOHLaMH (Kaxaelii no 30 cM), coeIMHEHHBIMHM Ha OTHOM KOHLIE U
yAepXHBaeMbIMH 3a IPYTHE KOHLIBI YKa3aTeAbHbIM U OO/BLIMM
najxbLaMHi Kaxaoi pyki. CrepxeHb OyaeT ABUraThCA BBEPX WIH
BHH3, KOTIa NOJ HHM B ITOYBE HAXOOHWTCHA UCKOMBIi OOBEKT.

Tperwii TMN HHCTPYMEHTA BKJOYaeT ABa [ -00pa3HbIX cTep-
XHS W3 NIPOBOJIOKH, 0CBOBOXAeHHOM OT M3onaumuu. [LiuHa ropu-
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30HTAJIbHOM YacTH 25 CM, BEPTUKaTBHOM — 12 cM, DTH cTepx-
HH B [IPOLIECCE MOMCKA NePKAT TOPU3OHTAIILHO B KaXI0MH PYKE U
napaunenbHo aApyr apyry. Haa uckoMbiM 06beKTOM OHM CKpe-
HHBaTCA. OYeHb BaXHO NMCHXOJIOTHYECKOEe COCTOSHHE B IIPO-
uecce 6uonokaumu. Heobxonumo u3berats MbICIEHHO MOMOraTh
MHCTPYMEHTY IpH pabote. Jlyuiue Bcero 3aHATh MO3HLIMIO PABHO-
AYLIHOTO HaOmoaaTe s, KOTOPLIA CNEONT 3a ABHOXKEHHEM HHCT-
PYMEHTA.

IpuBeaeHHOE BhilEe OOGBbACHEHHE GHONOKALIMH, K COXalle-
HHIO, HE PACKPBIBACT MPUYUHY TOI0, KAKMM 00pa3oM yaaeTcs Ha-
XOIOHUTB XKeNnaeMble 00BEKTHI O KapTe ¢ MOMOILbIO MAaATHUKA. BTO
3BYYMT HenpaBaonoaobHo, HO TeM HE MEHEE MMEETCS MHOMO IMHUCh-
MEHHBIX CBHAETENBCTB YCTIELIHON OHOMOKALIMHM ITO KapTe.

B nHayane XX B. Bo ®panuuu a66ar A. Mepme, M3BeCTHBII
TEM, YTO C MOMOLLBIO MAATHHKA HAXOMM/I MPONAaBLLIMX IOACH, BOLY
U T.J1., BTOM YHCJIe M 10 KapTaM.

B 1927 r. on nomyunn nucemo u3 Konym6un. B nuceme ropo-
PHIOCE, YTO B HEOOMBILIOM rOpPOAE OHU BHIHYXAEHB 3aKPbITh KOJI-
JIEIK U3-3a OTCYTCTBHSA NUTHEBOMH BoAbl. OHH NPUINALIAIH MTPH-
exarb abbara, 4ToOBI TOMOYL HM HalTH BoLy. MepMe OTBETHIL, 4TO
OH HE MOXET eXaTh TaK JaJeKO, HO, €CJTH OHH BHILILIIOT EMY TUIaH
ropoaa, OH rnonpodyeT YTo-TO CACNATD.

Korna kapra npunuia, MepMe nocHaen Ha Hel ¢ MASTHHKOM
H HaLea OOHO MECTO, TAE, MO ero HabMoaeHHIO, HO/DKHA ObITH BOIa
Ha rybune 28 M. OH otocnan Kapty B Konym6uio, 1, mocie Toro
KaK B YKa3aHHOM UM MECTe MpoOYPHIU CKBAXMHY, C IITyOMHBI
28 M XJIBIHY/IAa BOAA.

B 1940 r. I'enpu I'pocc, cuas y ce6s noma B CLLA, yenenso
Hales1 MecTo Ha bepMynax, rae 6su1a MpoGypeHa repBas CKBaKH-
Ha C MUTBEBOH BONOM.

B 1959 r. amepukanen B. KamepoH, yBiekapiuuiics 61o/10-
KalHeH, C NOMOLIBIO MaATHUKA HALLIET MECTOMONOXEHHE MOIBOI-
HBIX JIONOK, KaK aMEPHKAHCKHX, TaK M COBETCKHMX, KOTOPBIE B TO
BpeMs HaXONHIHCh B ThxoM okeane. LlITab BoenHo-Mopckoro
¢nora CLLA He oTpearnpoBal Ha 3T0, OXHAKO, KO/ Yepe3 He-
CKoIbKO JieT KamepoH 3axoten Bbiexath u3 CLLA, emy 65110 B
3TOM OTKa3aHO.
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B CILIA B HacTos1uee BpeMs 06y4aioT CrieLiMaTMCTOR O pas-
MHHHPOBAHHIO HAXOAHTH B MOPE NMPOTHBOJIOAOYHBIE MUHBI HA
KapTe ¢ NOMOILLbIO MAATHHKA.

Ins 6UOOKAaLMK NO KapTe AOCTaHbTe KPYMHOMACIUTAGHYIO
Kapty. CanbTe ya00HO 3a CTO/I0M, MOJOXHB ee nepen coboit. Jlo-
KOTb JIEBOH PYKH OTIMPAETCA O CTOJI, MAATHHK YIEPXKHBAETCH B
[IpaBOM pykKe.

Ha4yHuTe ¢ BONMpoca K MasiTHHKY, HAXOAMTCS JIM O0BEKT, KOTO-
phiii BBl COOHpaeTech HAITH, B peaeiax JaHHOM KapTel. Ecu Bbl

Puc. 59. Paboma c kapmoii u maamuuxom
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NMOJYYWIH NONOXKUTENbHBIH OTBET, MEPEXOIUTE K ClieayoLIemMy
Iary.

IyMaiite 06 06beKTe U OCTENEHHO nepeaBUraiTe no Kapre
KapaHnail WIH pYYKY, KOTODPYIO Bbl IEPXUTE B JIEBOI pyKe.

[MocrapaitTecs npeacTaBUThL, KAK BHITISUIMT B A€ HCTBUTE /b~
HOCTH MECTHOCTb, OTODPaXX€HHAA Ha KapTe.

Koraa Baw ykasarens (kapaHaaiu) Oyoer HaxonUTLCH B TOM
MCCTE, 1€ HAXOAUTCA HCKOMBII BAMH 00BEKT, MATHHMK AACT MO-
JIOXKHTE/IBHYIO peakLHIo. ([Ins GonblurHCTBA JI0Aeii 3TO Bpaiiie-
HME 10 YacoBoH crpenke). (He 3abyabre nepen paboroii MPOBEPUTHL
MasiTHHK Ha MOJIOXHTENBHYIO peaKiHIo).

CywecTsyioT u apyrue cnoco6bl paboTsi ¢ Kaproi. Kak npa-
BHJIO, KapThl pasae/eHbl Ha KBanparel. [Toatomy yno6Ho npose-
PHTb KaXIbIH KBaapar, cripamunsasi: «Haitmy v s1 (410-10) B 3TOM
KBagpare?» EC/iH OTBET NONOXKUTENBHBIIA, MCNOJNB3YITE YKa3aTe)lb
A5 OTIPENEJIEHHS TOYHOTO MECTOTIONOXKEHHA 00BEKTA B IAHHOM
KBazpare.

Apyroii MeTon MpeanosnaraeT nepeasrxXeHne MasTHUKA o
Kpalo KapTel € ceBepa Ha or. CaenaifTe OTMETKY, Iie OH JaeT 1o-
JIOXHUTENbHYI0 peakumio. [ToBTopHTe Mpouece, uas ¢ 3anana Ha
BOCTOK. B TOuKe nepeceyeHMs KOOPAMHAT 10/DKEH HAXOMUTECS
HCKOMBIHA O0OBEKT.

Heobs3aTensHO UMETE TOYHYIO Kapry. CxeMa Win Habpocok
IUiaHa paboTaloT Takke yenewmHo. [To KapTe MOXHO HCKaTh BCE,
4TO YTOOHO, — NMPONaBIUMX TIOAEH U XHUBOTHBIX, HE(Th, 30/10TO U
APYTHE TIOJIE3HbIC HCKONAaEMBbIE, APXEOJIOTHYECKHE MTAMATHHKH,
KJanbl, TPYORI M KabeJTH M T.11.

He y Bcex ntomeii 31o nonyyaercs, Ho IMYTEM ITOCTOAHHBIX Tpe-
HHPOBOK MOXHO NO0OHTBLCA 3aMETHBIX pe3Y/ILTATOB.

Kcratu, npu paGote ¢ MeTanoncKaTeneM yMCTBEHHbIA OITTH -
MHMCTHYECKHUH HACTPOI Ha KOHKPETHBINH UCKOMBIi O0BEKT TAKKE
AAET NOMOXHUTENbHBIN pe3ynbTaT, CHa [MO3MTUBHOIO MBILILIE-
HUA — BoJiee YeM TeopHs, OHa AEHCTBUTEILHO paboraer.



HEKOTOPBIE IOPHIUYECKHE
ACITEKTBI IIOMCKOBOM

JEATEIBHOCTH

[Tpo6iema B3aUMOOTHOLLIEHHUS C 3aKOHOM BOJTHYET YEJIOBEKA C
METAUTOHCKATEIEM He MEHBIIIE, YeM MpobiieMa 6e30nacHOCTH NpH
MOMCKOBLIX paboTax. Yallie Bcero penaeTcs OHa npeaensHo Mpo-
CTO: KJIaNOMCKATENb CKPOMHO MOJIYHUT 000 BCEM, YTO CBSI3aHO C
KilaiaMH WIH orpaHu4YHBacTcs ob1umMi bpazamu. 3aBeca TaiiHbl
NPHOTKPHIBACTCA TOJNBKO 15 TOBapHILIEH no pabore 1 JOMalLHKX.
Ec/iv Bbl YUTAETE B ra3eTe HHTEPBBIO C «M3BECTHHIM KJIAIOUCKA-~
TeJlEM», TO, CKOPEE BCETO, 3TO HAYMHAKOLIWH IIOOUTENB, KOTOPO-
ro TAHET NMOACJHUTHCA COOCTBEHHBIM SHTY3HA3MOM C KEM YTOHO.
To ecTsb, MOKa Thl HHYETO HE HallleN, BCe HOPMAIbHO: B IN1a3aX OK-
PYXAKLUMX THI YTO-TO CPEAHEE MEXIY TUXHM CYMACIUEIIIMM M
OHEPAKHUMBIM yueHbIM. HO CTOMT HAlTH KJ1a[ — BCE MHTOM MCHSI-
€TCA H TBOA NEPCOHA CTAHOBHUTCA OE3YMHO MHTEPECHA BCEM Ipe-
CTaBHMTENSAM BJIACTH, KaK JIEraJIbHOM, Tak U TeHeBOH. M Te U Te
O4eHb JIKOAT NpUOPATE K PYKaM 4TO IUIOXO JIEXKHUT. A TYT TAKOH
Cyyai: yenoBek knan Hawen. M Takag nonmyisipHOCTh MOYeMY-TO
cosceM He paayet. [ToaroMy HeMaTo OAeiH OTIIPABIAIOTCH UCKATH
KJ1a[ B MOJTHOM OOHHOYECTBE.

HenoBek ¢ METATOMCKATENIEM MOSIBHJICA Ha NMpOCTOpaXx Ha-
e poaHHbI HEOABHO, H, ECTECTBEHHO, 3aKOHOAATeIbHAs D433 He
ObL1a rotoBa K ero npuxony. PoccHs — olHa M3 HEMHOTHX CTPaH,
rae nNpMMeHEeHHE METAJUIOMCKATENA ¢ LIEbIO MOUCKA 3aKOHOIAa-
TeJIbHO HHKAK He pernamMeHTHpoBaHo. [Ipubopsl MOXHO cBOGOI-
HO KYITHTB KaK B CTpaHe, TakK M IIPUBE3TH H3-3a pyDexa 6e3 Kakux-
anbo paspeteHHiH. X MOXHO HCIIONB30BaTh NPH MIOMCKE KIaa0B,
NOTEPAHHBIX B NTapKax M Ha IJISKaX KoJIeL M JpYTHX YKpaleHU,
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11t CAMOPOIHOTO 30J10Ta B COCTaBe CTApaTeNbCKUX apTeneid, nmo-
HCKa BOCHHBIX PETMKBHI U CYBEHHPOB B COCTABE ITIOUCKOBBIX OT-
pAOB, MOHET, KPECTHKOB, ITYTOBULL HAa CTAPLIX 1OPOrax, B NONsX,
Ha MecTax ObIBILMX AepeBeHb, U T.1.

OnHako Koe-KakHe 3aKOHBI, KacaloIHMECs KNanaoB, BCe-TaKu
umerotca. B XVII B. pycckue kpecTesiHe, nepecenMBiMecs Ha
BOJIbHBIE 3eMJIH B CHOUPD, OTKPBUTH 1151 ceOSl HOBBII MCTOYHUK
JOXON0B — PacKONKy «OyrpoB» (KypraHoB), COOPYXEHHBIX Hal
APEBHUMMH MOTHIAMH. PBITBE KypraHOB NPUHSLIO MACCOBBIH Xa-
pakTep. boJiblLIOe KOMHYECTBO MACTEPCKH CAEIAHHBIX 30/I0THIX
H3AeTHH C U300pakeHHEM 3Bepeii IOCTYNAIO B CTOMMLLY ¥ OTCHI-
nanock B Epony. [letp 1 no aocToMHcTBY OLIEHWT CHEMPCKHE CO-
KPOBHLLA U CBOMM Y Ka30M 00BABKI BCe Kialbl COBCTBEHHOCTBIO
rocynapcTba. 3a HaXoaxy Kjiana BHIUTaYMBaJIOCh BO3HATPAX/Ie-
HHE. KoJutekuus XynoXecTBeHHBIX 3010ThIX n3neauit VII—II Bs.
IO H.3. U3 KypraHos Cubupu, cobpanHan [Terpom I, ceituac Haxo-
OUTCA B DPMHUTAXE.

Exarepuna Il B 1782 r., cTHMY/TMpYS IOMCK NOJIE3HBIX KCKOTIA-
€MBIX, H3Aa/1a YKa3, [0 KOTOPOMY Bllaflesiel] 3eMJIM MMEJT IPaBo Ha
BCe DOraTrcTBa, COKpPHLITHIC B €€ HEIpax, B TOM YMC/IE M Ha KNabl.

Bo BTopoii nonosuHe XIX B. MUHKCTEPCTBO BHYTPEHHUX A€
MO JaBJICHUEM apXe0JIOroB MBITAN0CH OrPAHHYHTE OYPHYIO fes-
TEILHOCTh MCKATe/IEH COKPOBHUL M MPELTOXWIO rybepHaTopam
«HM IO KAKMM BHIOM HE AONYCKATh KJIaJ0HCKATEALCTBA M HEW3-
OeXXHOro OT TOro pa3pyleHHsa NaMATHUKOB APEBHOCTHY.

[Tocne 1917 r. Best 3emns v ee Heapa, KJlaAbl B TOM YMCIe,
00bABISIMCH COGCTBEHHOCTBIO Tocyaapersa. Hawemmemy knan
NnoJarajoch Bo3HarpaXxaeHue B pasmepe 25% Ot CTOMMOCTH KJia-
Aa, ocTalbHbIe 75% NOCTYNANH B IOXO/ rOCYIapCTBa.

B 1995 r. Bctynun B cwty HoBbli I'paxaanckuii konexc PO,
KOTOpPBIN JaeT HECKOJIBKO HHOE, YEM paHee, OTpee/ieHHE CYILHO-
CTH KJajna.

Cmamun 233. Krao.

1. K1ad, mo ecmb 3apeimoie 6 3em.ae uau cOKpoInbie UHBIM Cno-
cobom Oenveu uau yennvie npedmemst, COBCMEERNUK KOMOPBIX He
Moxcem Goimo ycmanoeaen aubo é cuay 3aKona ympamua Ha HUx
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npaeo, nocmynaem & cobcmeeHHocnb AUUA, KOMOPOMY npuHadie-
HCUM UMYUeCME0 (3EMENbHbIL YHacmoK, cmpoeHue um.n.), 2de kaad
ObLA COKPBIM, U AUKA, OOHAPYXHCUBLLE20 KAAOD, 8 PABHBIX 00AAX, eCall
coenawieHuem Mexcoy Humu He yemanoeneno uroe. Ilpu obnapyrce-
HUU KAa0a AULOM, NPOU3EOO0UBLUUM PACKONKU WAl NOUCK YeHHocmell
be3 coznacun Ha 3mo cobCMEeHHUKA 3eMEAbHO20 YHACMKA UAH UHO20
umMymecmasa, 20e kaad 6bia cokpbim, Kaad nodaexcum nepedave cob-
CMEEHHUKY 3EMEAbHO20 YHACMKA WAL UHO20 umMyuecmea, 20e 6bin 06-
HAPYXCeH Kaao.

2. B cayuae obnapyxcernus kaada, codepicauezo eeuiu, OmHoca-
WUeCA K RAMAMHUKAM UCMOPUU UAU KYALMYPbI, OH nodAeNcam nepe-
daue 6 2ocydapcmeennyio cobcmeennocme. Tlpu smom cobcmeerHux
3eMenbHO20 YHACMmKa WAl UHO20 uMyljecmea, 20e kaad bvia cokpeim,
U MU0, OOHapyMcusliee KAad, umelom npaeo Ha noay4eHue emecne
603HA2paAXNCOeHUA & pa3Mepe NAMUOECAMU NPOUEHMO8 CIMOUMOCmu
kaada. Boznazpaxcdenue pacnpedeasemcs Mexncoy Smumu AULAMU 8
PaeHbIX 004X, ecal coznalierHuem Mexcdy HUMU He YCMaHOBAEeHO
unoe. [Ipu obHapyxcenuu makozo kaada AUKOM, NPOU3EOO0UEIIUM
PACKONKU UAU NOUCKU UeHHOcmell 0e3 co2nacua cobCmeeHHUKa umy-
wecmeaa, 20e kaad bbit COKpLIM, 603HAZPANCOEHUE IMOMY AUYY HE
BbINAAYUEAEMCA U NOAHOCMbIO hocmynaem coOCmeeHHUKY.

Taxkum 06pa3zoM, Kiall — 3T0 HAMEPEHHO COKPBITHIE LIEHHOC-
TH. DTUM OH OTJIMYAETCH OT «Haxoaku». Haxonkoii apnsaerca
Belllb, TIOTEPAHHANA, BLIOBIBILIAS U3 BlajJcHUA COOCTBEHHHKA MO-
MMMO €0 BOJIH.

Cmamua 227. Haxooka.

1. Hawedwuii nomepanuyo éeutb 0083aH HeMeON1eHHO yeeoomMumb
00 3MoM AUL0, nomepAgliee ee, Ul COOCMBEHHUKA BEWl U K020-Aub0
Opy2020 U3 U36ECMHBIX EMY AUK, UMEIOWLX NPABo NOAYYUMb e, U 603-
gpamumby HatioeHHyIo ey smomy auwy. Ecau eewys naiidena 6 nome-
WeHUU UAL HA MDAHCROpMe, OHA NOOAENCUM COa4e AUy, npedcmaens-
IOWeMy 81adensud 3mo20 NOMEWeHUA i cpedcmea mpancnopma.
B smom cayuae auyo, komopomy coana Haxodxa, npuobpemaem npaea
U Hecem O0A3AHHOCMU AULA, HAWeOoWe20 Bellb.

2. Ecau auyo, umerouwee npago nompebogamus 036pama HaiideH-
HOII 8ewqU, AU MECMO e20 Npebbianus HeuzsecmHbl, Haweowuii eeuys
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0043aH 3aA6LMb 0 HAXOOKE 8 MUAULUIO UAU 8 OP2AH MECTHOZ0 CAMO-
ynpasnenus.

3. Hawedwuii eewqp enpase xpanums ee y ceba aubo cdamsv Ha
XPAHEHUe 8 MUAULUIO, OP2aH MECMHO20 CAMOYNPAGAEHUS UAU YKA3AH -
HOMY umu auyy. CKOponopmawascsa éewb Uil éeulb, U30epicKu no
XPAHEHUI) KOMOPOL HeCOUIMEPUMO BEAUKU NO CPABHEHUIO ¢ e Cmo-
UMOCMbIO, MOXCEm Obimb PEAAU306aHA HAWEOUIUM 6ellb C NOAYHEHU -
€M NUCBMEHHBIX J0KA3amenbcme, YOOCMO8ePAIOWUX CYMMY 8bipyH4-
ku. lenveu, avipyuentsie om npodaxcu HaiideHnoii eewu, nodiexcam
6036pamMy AUKY, YNPABOMOYEHHOMY HA ee NoAyYeHue.

4. Hawedwuii eeugp omeeuaen 3a ee ympamy uau nospesicoerue
AU 6 cayuae ymMuicaa uau 2pyboil HeocmopoxcHocmu u 8 npedenax
CMOUMOCU Gl

Cmamusn 228. [Ipuobpemenue npasa cobcmeernocmu Ha HaxooKy.

1. Ecau 6 meuenue wecmu Mecaues c MOMEHMA 3aa6AeHUs 0 Ha-
X00Ke 6 MUAULUIO UAU 8 OP2AH MECMHO20 CAMOYNPAGAeHUSA (NYHKM
2cmameu 227) auyo, ynpagoMo4eHHoe noay4ums Haii0eHHYI0 geub,
He Oydem YCman08AEHO UAl CAMO He 3dAGUM 0 CB0EM NPAGE HA Gelilb
Hauwedwemy ee AUy Aubo 6 MUAULUIO UAU 8 OP2AH MECIMHO20 CAMO-
ynpaeaenus, Haweduiuli eeub npuobpemaem npaso cobcmeenHoc-
mu Ha Hee.

2. Ecau nawedwuii eewyp omrxaxcemces om npuobpemenus Haii-
OeHHoli 6euiu 8 coBCMeeHHOCMb, OHA NOCMYNAEM 8 MYHULUNANLHYIO
cobcmeenrnocme.

Cmambs 229. Boamewjenue pacxodos, cesa3anHbix ¢ HAX00KO,
603HAZPANCOEHUE HaweouleMy Gelilb.

1. Hawedwuii u 603spamuswuuii gelb AUKY, ynpasomMoveHHomMy Ha
ee nony4erue, 8npase nOAYHUMb OMm Moo AUKA, a 8 CAYHAAX NEpexo-
0a e 6 MyRULUNAALHYIO COBCMBEHHOCMb — OIM COOMEemcmeyio-
We20 0p2aHa MecmHo20 CaMoynpasnienus, 603Meulerue Heobxoou-
MbiX pacxo0oe, C6A3AHHBIX C XpaHeruem, coaveil uu peasusayueii
eewu, a maKxce sampam na obHapysicenue Auya, ynpasoMoeRHoz20
noayuums eeiyb.

2. Hawedwuii eewsp enpase nompebosams om auya, ynpagomo-
YEeHHO20 HQ NOAYHEHUEe 8eyu, 803HazpaxNcoeHnue 3a HaxooKy & paime-
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pe 0o deéadyamu npouenmos cmoumocmu sewu. Ecau naiidennas
gelub npedcmaennem YeHHOCmb MoAbKO 048 AUYaA, YNPAGOMOYEHHO-
20 Ha ee noay4erue, pasmep 803HAzPANCOeHUA onpedeasemes no co-
2NAWIEHUIO C IMUM AUUOM.

IIpaso na o3nazpaxcdenue ve 803nuxaem, ecau Hawedwuii eeup
He 3aA6UA 0 HAXOOKE UAU NBIMANCA ee YMAUmb.

Taxkum 0bpa3zoM, B 3aBUCUMOCTH OT TOT0, YeM GyayT NpM3Ha-
HbI HAHACHHbIE LIEHHOCTH ~— KJIaZIoM WK HAaXOAKOM, 3aBHCHT Mo-
CNEANCTBHUA M pa3Mep BO3HATrpaXIeHHA.,

Ecin BBl ONHOBPEMEHHO COOCTBEHHHK MMYILLECTBA, TIe CO-
KPBIT KJIail, K JIHL0, ODHAapYXUBLIEE €ro, TO K4 NMOJHOCTHIO Balll
(eciTu B Knajie HET BelLEH, OTHOCALUMXCS K NTaMSTHUKAM HCTOPHH
WM KYJNBTYPbI).

CornacHo 3aKOHOIATENLCTBY, KA ACIMTCS IIOPOBHY MEXIY
COOCTBEHHMKOM 3eMJIH (WM CTPOEHUS ), Iie Kiaf ObL1 COKPHIT, U
JIMLIOM, OOHAPYKHBILHM KJIall, €CJIM MEXIY HUMH He UMeeTcs Apy-
ras JOroBOpeHHOCTb.

3neck Bpose Obl Bce NOHATHO. [1aBHOE — He CCOPHTBEA C XO-
3AMHOM 3EMJIHM, Ha KOTOPO# BBl MIIETE, a TyYllle ¢ HUM BOoGIIe He
BCTPEYATHCA, ECJIH Bbl YBEPEHBI, YTO MHOpMALIMA O Ki1aje A0 HETo
He JoHIeT. B NpOTHBHOM CiTy4ae BaM NPHIETCS OTAATD Kal X035 -
HHY 3eMan. [IoaToMy cTapaiiTech Bce-Taki BCeraa noyiyyarhb co-
rnacve CoOCTBEHHHKA HA MOMCKHU KNaaa v opOpMIAITE B MHCH-
MEHHOM BHJIE C HUM JIOMOBOD O IeiexKe Kaaa.

Kaxercs Bce noHATHO. Ho 310 e1nie He Bce. B npouecce nowc-
KOB Bbl HapylIaeTe HENMPUKOCHOBEHHOCTD IMOYBKI, B KOTOPOIA Jie-
XaT HaXOAKH, a, OKa3bIBaeTCA, ITO Pa3pelleHO JAEKO He Be3e.
Kareropuuecku 3amnperieHo NopTUTh MOLO0OHKIM 00pa3oM raMsT-
HHUKH HCTOPHH U KYIBTYPbI. YTO Xe rmox HHMH moHumMaercs?

®EJNEPAJIBHBIN 3AKOH

006 o6BexTax KyJIbTYPHOrO Hacjiequs (NAMATHHKAX HCTOPHH H

Ky bTypbl) Haponos Poccuiickoit @enepammu
Cmamusa 3. Obsekmbi KyabmypHO2o Hacaeous (nAMAmMHUKU uc-

mopuu u Kyasmypbsi) Hapodoe Poccuiickoii Pedepayuu
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I. K obsexmam Kyabmyproeo Hacaedus (namamuuxam ucmopuu
u kyavmypot) Hapoodos Poccuiickoii gpedepayuu omnocamen:

eOuHuuHble NAMAMHKUKY: ... CMPYKmYpbt apxeonozu1eckoeo xa-
pakmepa, 8 MoM Yuce YacmU4HO UAU NOAHOCIbIO CKPbIMbie 8 3eMAe
Unu nod 6000d... KOMOPbie UMEIOM UEHHOCMb C IMOYKU 3PEHUR UCIO~
DU, UCKYCCMEa unl HAyKu;

ancambau: ... Eduncmeo uau cessy ¢ neiisaxcem komopuix nped-
CMAGAAIOm YEeHHOCMb C APXe0A02UYeCKoU, ...mMOYKU 3PEHUA, 8 MOM
“uche apxeonozudeckue uau naseoHmonozudeckue obsexmet; ucmo-
puHecKue yermpbi noceseHui, ghpazmenmsi UCMOPUHECKUX RAGHUDO-
60K U 3ACMPoeK noCeneHui;

docmonpumenamenshoie MECma: ... KYAbmypHbie CAOU, OCMAMKU
nocmpoek dpesHux 20po0o8, 20poduiuy, ceauly, CrmosHoK, HCUAUW,
005eKxmoe PopmupuKaLUOHHO20 HA3HAYEHUA, PeAUZUOIH020 HA3HA-
"YEHUA — XPAMOE, YepKeel, MoHacmbipel, Kyabmogbix KOMNAEKCos,
ceambie MECMA U MECMA cogepuierun o6paoos;

ucmopu4eckue noceaenun: 20p00a U Haceaernsie Mecma, obauk
KOmopbix (naanupoexa, cuaysm 3acmpoiiku, naGMAMHUKY, C6A3b C
Aandwagmom u dpyzue xapaxmepucmuxu) npedcmaeasiom coboii
UEHHOCMb € APXeono2U4ecKol, ApXumeKmypHoi, uCmopu4eckoil, sc-
MeMU4eCKou UNU COUUATbHO-KYAbMYPHOL MoYeK 3peHus.

Bot 3neck KpoeTcs ropaso 601bias HeNPUATHOCTD IS Ka-
JOHCKATEist, YEM B BOTIPOCE Ag/ieXa Klaaa ¢ CODCTBEHHHMKOM 3eM-
nH. Benp 601bLIMHCTBO KIaA0B, 0COGEHHO CTAPMHHBIX, KaK pa3 U
PacnonaraloTCs B KYJIbTYPHOM CI0€ HCTOPHYECKHUX NAMATHHKOB.
M ecau cryunTes 6bITh NOHMAHHOM Ha ropoaulIe, HMEIOLLIEM CTa-
TyC NaMATHHUKA UCTOPHH, MOXHO Ha JieJie IMMO3HAKOMHTLCA ¢ Yro-
JnoBHbIM Koxekcom, a He xoTe10Ch Gbl.

VTOJIOBHBIN KOJIEKC
POCCHMCKOH ®ENEPALIMH

Cmamus 243. Yuuumosicenue unu nospexcoenue namamuuioe
UCMOPUU U KYAbIMYPbI.

1. Yuuumoxcenue uau noepexcdenue namamnuxoe ucmopuu,
KyAbImypbi, NpUpOOHsIX KOMNACKCOE Ul 00seKmoe, 83amuix nod ox-
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pany 2ocydapcmea, a makice npeomMemoe unu O0KyMeHmoa, Umeio-
UUX UCMOPUMECKYIO UAU KYNbMYPHYIO UEHHOCMS, — HAKAZBEAIO -
cA wmpagom e pasmepe om 08yxcom 00 NAMUCOM MUHUMAAbHBIX
pasimepoe onaamuvt mpyoda unu ¢ pazmepe 3apabomuoii naamot Uiy
uH020 d0x00a ocyxcoerHozo 3a nepuod om d8yx do namu Mecaues
Aubo auweruem ceobodul Ha cpok do deyx aem.

2. Te xce deanus, coeepuiennvle 6 OMHOWERUL 0COB0 UEHHbIX
006eKmMo8 Ul NaMAMHUK08 001gepoccuiicko2o 3HaYeHUA, — HAKA-
3bI6AIOMCA WMPAPOM 8 pazmepe om cemMucom 00 00HOU MbICAYU MU -
HUMAAbHBIX PA3MEPOE OnAambl mpyda uau é pazmepe 3apabommoi
nAGMbL UAU UHO20 00X00a OCYHCOEHHO20 3a NEPUOD OM ceMU MecAUed
do 00H020 200a Aubo AuterUEM C80000b Ha CPOK Jo nAMU Aem.

Takum o6pasom, HaM OCTAIOTCA: TISDKH, ITAPKU, CTApbIe IPYH-
TOBBLIE JOPOTH U TE MECTa ObUIBIX MOCENEHH I, KOTOPBIE BaM yia-
JIOCh HAHTH PaHBLIC APXEOJIOTOB U KOTOPEIE HE HMEIOT CTaTyCa HC-
TOPHYECKOr0 MaMATHHMKA. 31eCh MOXHO MCKaTh 6e30053HeHHO.

Ho ecTb W Apyroit MyTh 3aHUMAaTLCS TIOOHMBIM TIOMCKOM HMC-
TOPHYECKHX PEIMKBHI He B y1ep0, a Bo 611aro. 1151 37010 HyHO
NPHHTH B OIDKaNILIHIT MCTOpUYeCKMi (KpaeBeuecKHit) My3eit i,
TMO3HAKOMMBUIHCH C MECTHBIMH apXeoJIOTaMH, NPEINOXHUTE HM
cBoM ycayr. [Tono6GHas noMolub 106POBOBLES A4 e11e CO CBOMM
nprUOOpPOM, Ka3anock, 6k JOMKHA TOIBKO PUBETCTBOBaTLCA. Of1-
HaKoO, B IeHCTBUTENLHOCTH, A€N0 O6CTOUT HECKOMBKO HHaue. [1a,
B MaJIEHBKHX ropojiax paboTa B TECHOM KOHTAKTe C JIIOABMH HaYKH
OnaronpusTHa Ast 06eMX CTOPOH H 060ralliaeT My3eu HOBbIMH HH-
TePECHBIMH HaxoAkaMH. B Gonbiiux ueHTpax, Takux kak Mock-
Ba # CaHKT-[leTep6ypr, opuLManbHBIE apXEOOrHUECKHE KPYTH
BCTPEYacT NOMCKOBUKOB-TIOOHTENEH B IUTHIKM, 3aBEOMO MPH-
PaBHMBAas UX K MPpecTyNHUKaM. CToNb OryIbHOE OXaHBaHHE JTIO-
IeH, CTpeMSILUMXCS K TOHUMAHHIO CBOEH HCTOPHH, HE MOXET He
BbI3BaTh OTBETHOH peakuMH. K coxanenuio, B no6om coobiue-
CTBE HaXOMATCS JIHLIA, HE COITIACHBIE C CYLLIECTBYIOILIMMH 3aKOHA-
MH H MpaBHIaMH W OTKa3bIBalOLIMeca HX co0iioaare. Ipyrue He
MOTYT PEIUMTb CBOM (PMHAHCOBEIE NMPOBJIEMEL HHAYE KAK YTO-TO
yKpacTb. UMEHHO TaKue JIIOIM ¥ 3aHMMAIOTCH pasrpabiaeHHeM ap-
XEOJIOTHYECKHMX NaMATHUKOB. Ho XoT4 rnpoueHT ux HeGoAbLIOIH,
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OHH, TEM He MEHee, OPOCalOT TEHb M Ha OCTATBHBIX TOMCKOBHKOB,
CPENH KOTOPBIX MHOTO M3BECTHBIX JIIONEH — XYPHAJIHCTOB, MUca-
TEJIEH, IOPUCTOB, Bpaueit, GaHKUPOB U JIp.

OTBeTCTBEHHBIE TOMCKOBMKH HE MEILAIOT APXEOJNIOraM, I10-
CKOJIbKY IMOYTH BCE HX HAXOOKH — 3TO ClTy4aidHbIe NOTEPH HAIlIMX
NMPEIKOB, HUKAK HE CBA3AHHBIE C ADXEONOrMYECKHMH CAOSMH.
OGBI4HO apXeo/Iory NPY PacKONKax BEPXHUE CIIOM FPYHTA OTnpas-
JIFIOT B OTBal, paCCMaTpHBasa UX Kak DECMOIE3HEBIE B aPXEOIOTH-
ueckoM nuiane, [1oaTtoMy Haxonku, HallIeHHbIE B BEPXHEM CJIOe
IPYHTa C MOMOIIBIO METAIOMCKATENA, HENb3S CYUTATh YKPAleH-
HBIMH Y apX€0/I0T0B H PaCCMaTPHUBATh WX KaK MOTEPIO 1A apXeo-
Norvy. B npoTUBHOM ciTy4ae OHM Obl He MOTJTH GbITh HAllIE HbI HH-
KaKMM ApYruM 00pa3oM. BobLIMHCTBO MOMCKOBUKOB paboTaloT
C NMpHOOpPaMH Ha MOJISIX B MECTaX HBIHE PACMaXaHHBIX AEPeBEHbD,
OTBICKMBasA MOHETBI M METKHE H3EIHA U3 OPOH3bI, T.€. TaM, rae
apX€0JIOTH HUKOrAa He OyayT pabotare. Te apxeonoru, KoTopele
MPHBETCTBYIOT NOMOLUL TIOOHUTENEH, BLIKAMNBIBAIOT 3HAYUTEIBHO
Oosnbiue 00BEKTOB, 4eM Te, KOTOPbIE MX HTHOPUPYIOT.

PaspyiieHue apxeosornyeckmx NaMATHHUKOB B 3HAYUTENALHO
OObLICH CTENMEHN IPOUCXOAHT B PE3Y/IbTATE pacraxMBaHHs 3¢-
MEJIb, NEATCIBHOCTH CTPOUTENIEH, JaYHHUKOB, BIaAE/BLIEB KOTTE K-
HBIX N10CEIKOB. Tax, CTPOMTEILCTBO NaYHBIX AOMOB Ha 6epery Oku,
NpoXonsiiiee ¢ HapymeHHeM JEHCTBYIOLLErO 3aKOHOIATENBLCTEA,
YX€ NaBHO YHUUTOXMWJIO CeNHila BOKpyr roponuuia Crapas Psa-
3dHb, 4 HEKOTOPEIE U3 MOCENKOB YK€ NOACTYIHIM HENMOCPeACTBEH-
HO K BaJlaM caMoro ropoaumilia. Hepeako MecTHbIE XUTeIN, HAC b -
IUABIUMCE XKYPHATHCTCKHX Baek 1o TeeBH30pY 0 HECMETHBIX 60-
rarcrBax 0113 nepeBHH, GepyTcs 32 10NATHI.

Hpyroi npumep. B AHane COTHH YacTHbIX OCOGHAKOB BHICT-
POCHBI Ha HEKPOTIOJIE OMHOIO M3 HauboJee KPYIMHBIX AHTUYHBIX ro-
ponos Poccun — lNoprunnum.

Kaxapiit aHTUYHBIA rOpOA WMEN KOPMHBLIYIO €10 CTPOro pac-
IU1AaHMPOBAHHYIO CEJIBCKYI0 TEPPUTOPHIO — Xopy. Xopa ['oprun-
ITHH OKpYXaeT AHary KoJibiloM mWHpuHo# 10—20 kM. Kynesryp-
HBIH CJIOH XOPbI HEBGOIBILIOH, 06BEKTH HEpenko 0bHaX0TCA. B Ha-
e BpeMs OHH 0€3XXalOCTHO YHUYTOXAIOTCA CTPOSILMMHUCH
KOTTEDKHBIMH H JAYHBIMH NOCEIKAMH.
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CTpouTenbeTBo B Xope [oprunnum yxe YHHYTOXHIO OTPOM-
Hble npeBHHE moceneHus B KpacHoit Ckane, Kpacnom Kyprane,
l'ocrarae, Cykko, BUTa3eBo H Ip. ApXxeonoru, He UMesi BO3MOXKHO-
CTH CHIPABHTBLCH CO CTPOMTENAMM, 0OpaTHIIH CBOE BHUMaHHE Ha
modurenei npudbopHOro NOMCKa.

[MpoGnema B3aMMOOTHOLUEHUW I aPXEOJIOTOB ¥ MOHCKOBUKOB
CYLLLECTBYET BO BCeX cTpaHax. Koe-rae oHa peuaercs CypoBbIMHU
3aNpeTHTENbHBIMH MEPAMH, B IPYTUX CTPaHax, HarpuMep B AHI-
JIMH, CTOPOHEI MPHIILIY K B3aHMHOMY ITOHHMAaHHIO, YTO TIPUBEJIO K
PE3KOMY YBETMYEHH IO apxeosiornueckoro Matepuana. [locne sBe-
peHus B 1997 r. 3akoHa 0 COKpoBMILAX paboTa ¢ META/LIOUCKATE -
JiEM B AHTJIMH CTajia BO3MOXHA B TI0OOM MecTe, KpoMe apXeoo-
rHYecKMX NnaMATHUKOB. [1OMCKOBHKH 3asBIs10T O HAMDO/IEE LIEH-
HBIX Haxoakax, npuyem ¢ 1997 r. 4uco 3asgBAeHHBIX HAX0J0K
BhIpocno 1oyt B 10 pa3 (¢ 25 Haxonok B 1996 r. mo 221 Haxooku
B 2000 r.). PazpaboraHa M ycrieliHo aeicTByeT cxeMa 1006poBoib-
HOTO NMpeaoCcTaBIeHH 1151 perHCTpalMu JI00BIX (He TONBLKO LieH-
HBIX )} ApXEOJIOTHYECKHX 0OBEKTOB, HAMIEHHBIX MOHCKOBHKAMH C
MOMOLIBI METAJUTOMCKATENEH, ¥ MpeaocTaBieHue 31oit uHdopMa-
LMK CreuHanucTaM 1A bosee nMoaHOro NOHMMaHKHA NPOLUIOTO.
HenasHo B JIOHnOHe nMpoxoauna repsasi HALIMOHAIbHAA BbICTAB-
Ka OpHTAHCKOH apXeoJIoruM, OpraHW30BaHHaA KpYMHEeHIIUMHA
MY3eMH, Ha KOTOpOH JeMOHCTpHpOBaATUCh HauboJ1ee BbiAaoLIH-
ecsl HaXONKH. 3HAIOT JIK HALIKW apXeonorH, 4ro 90% u3 HuX 6uUTH
HaWaeHbl TIOOUTEIAMHU NPHOOPHOIro NOKMCKA ¢ MOMOLLBIO METaJl-
Jouckarenei?



YHUCTKA HAXOIOK

HaitneHHbie B 3emMie npeamMeTsl, Kak NPaBUIO, MOKPHITHI KOP-
KOH OKMCJIOB. EC/TH BBl COMHEBAETECH, CMOXETE JIU BbI yOparh ux,
TO JIyqlli€ 3TOro He aenats. B psage ciyuaes yncrka NMpeacTaBaser
npobiieMy, KOTOPOii HaNlO YAETMTH CaMoe Cepbe3HOE BHHMaHMeE,
MOCKOJIEKY LEHHYIO HAXOKY OYEHb JIETKO MCIIOPTHTD WM CHTh-
HO 00ECLIEHHTD B NpoLecce HEKBaNTU(DULIMPOBAHHOMH YUCTKH, KOT-
fla NPUMEHSAIOTCA YCKOPEHHBIE METO/IbI YIAIEHUs OKMCIIOB. O6pa-
THTECE TYYLIE K CIICLHANHCTAaM, KOTOPBIE C NMOMOLUBIO CIIOXHBIX
XHMHKATOB H JaXe CKAJbITENS yIANAT MaNeiIne Clelbl KOppo-
3MH, B pE3ybTaTe Yero U3NEUE BLIIAAMT KaK HOBOE, M03BONISS
PaCCMOTPETL MENIBYaHILIHE AETATH H306paXKeHH, HanmpHMep, Ha
PUMCKOH MOHeTe. OHAKO PHIHOK AHTHKBAPHATA H KOJUIEKLIHOHE -
PEI HE NPHBETCTBYIOT TAKO# XapaKTep YHCTKH, MpeArnoYuTas co-
XPaHCHHE Ha H3[EMHUAX €CTECTBEHHOIM MATUHEI,

Hisi TeX, KTO BCE-TaKM XO4YET NMOMBITATLCH 04 HCTHTh HalileH-
HBIC M3AC/THS CAMOCTOATENIBHO, HHDKE MPHBOIATCS HEKOTOPBIE Me-
TOIBI U XUMHKATBL, TPUMEHAEMBIE 1T YMCTKH Pa3THIHBIX META-
JIOB H CIJIaBOB.

MEXAHHWYECKASA YMCTKA

BTOT METOA NPEAYCMATPUBAET YATEHHeE MOBEPXHOCTHEIX OT-
JIOXXEHHH BPYYHYIO. PhIXble MpoayKThl KOPPO3HH MOXHO yaa-
JINTh ILETKAMH. 1151 3TOr0 MPUMEHSAIOTCSA 3yOHBIE IETKH pasnuy-
HOH KECTKOCTHU. XOPOLIME Pe3yIbTaThI AABAIH LETKH IS YHCT-
KM LUPH(PTOB NULIYIIHX MAILIMH, HO UX ceHyac, K COXaleHHIO,
HaWTH TPyaHO. JUist KpYIIHBIX H3IENMIA U3 Kelle3a MOXHO npuMe-
HATb NPOBONIOYHBIC WETKH. TBEpAbIE CIOH OKUCIOB MOXHO CKa-
ABIBATH OCTPBIM HHCTPYMEHTOM, M3TOTOBNEHHBIM H3 OGBIUHEIX
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Puc. 60. Mexanuyeckan 4cmKa — CKaisi8anlie OKHCA08 3amoYenRnHol u2ioi

LIBEIHBIX MTJ1, KOHELl KOTOPBIX 3aTa4MBalOT Kak 3youno. Koppo-
3HOHHBIN CJIOM CKANBIBAIOT KyCOueK 3a KycOuKoM. UHCTpYMEHT
[IPH STOM CTIEAYET AEPKATh BEPTHKATBHO H CIENMTH 32 TEM, YTOObI

rut. 01, Murpodpenb ¢ HACAoKamu 018 MEXGHUMECKOU YUCMKU
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OH HE 3a1€Bajl OCHOBHOH MeTaul. Ilpouecce uaet mMemieHHo, Ho pe-
3yNbTaThl MOTYT OLIThL OY€HB XOpoluKe. OYeHb MONE3HO B XOIe Ta-
KOW YHCTKH NPUMEHSTb HACTOBHYIO JIYITY.

CylecTByIOT 31€KTPUYECKHE HHCTPYMEHTBI, YCKOPSIOIHE
MPOLECC YUCTKH. ITO ManorabapHTHBIE APETIH, IIe BMECTO CBEp-
JIa yCTaHaB/IMBAIOT PA3IMYHBIE LIETOYKH, @ TAKXKE BHOpALIHOHHBIE
IrPaBHPOBA/IbHEIE MALIMHKH, KOTOPHIE MO3BOJISIOT IerkKo CKAThI-
BaTh C H3NE/TUA TBEPbIe OKHCJIbI, UCTIONb3YSA B KAYECTBE MHCTPY-
MEHTOB OTATH XK€ IIBEHHBIE UIJIbI WM CNIELIHATIBHBIC HACAIKH.

JLs YUCTKH BONBIIMX NAPTHIT ODHOPOIHBIX M3IETHIA (Hanpu-
Mep) COBPEMEHHBIX MOHET, MOXHO IPHMEHSITh FANTOBOYHBIE 6apa-
OaHbI, B KOTOPBIX OYHILAEMbIE TIPEAMETH! BPALLAIOTCH BMECTE C
HaTlQJIHHTENEM H3 AepeBAHHBIX TUIACTMACCOBBIX WJIH METa/LTHYEC-
KHX 3JIEMEHTOB B MbUILHOH BOJIE B TeYEHHE HECKONBKMX YacCOoB.

DJIEKTPOTUTUYECKAS YUCTKA

O6opynoBaHHe Ul 3NEKTPOTUTHYECKOI YHCTKH COCTOMT U3
TPaHC(OPMATOPa, BBINPSMUTEJIS M IBYX MMEKTPOIOB — KATOAa (—)u
aHoza (+). K aHo#y noacoeIMHAeT s IUIacTHHA U3 HepXaBeloliLein
CTaNH, a KKaroay — 3aKHM MJTH POBOJIOYHAs! paMKa, yIepXHUBa-
IOLLIHE NMPEAMET, KOTOPbII AO/KEH OLITH OUMILIEH OT Kopposuu. Oba
3JIEKTPOAA OMYCKAKT B CTEKJIAHHBIA HIM IJIaCTMACCOBBII KOH-
TCHHED, B KOTOPBII HATHBAIOT 3JIEKTPOIUT. OGBIYHO 3TO BOMA C

KaAToAL, | AHDY,

- +

I E—

Puc. 62. Dnekmpoaumuneckan yucmia
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HeOONBILIMM KOTMYEeCTBOM NOBAPEHHOM COTH U NMOAXOIALLETO YH-
CTALLETO areHTa, HalpUMep KayCTHYeCKOi coabl WIH JTUMOHHOI
KHCJIOTHI.

[1pM BKIIOYEHMHM TOKA HAUMHAETCSA MOCTENEHHOE YIATEHHE
NPOOYKTOB KOPPO3HH. Bpemsi 0T BpeMeHH TOK BBIKJIIOYAIOT U OC-
MaTpHBAKOT MOBEPXHOCTDL M3aeNua. Korga OKMCIIBI NOTEPAIOT
CBOIO TBEPIAOCTD, MPOLIECC MOXKHO MPEKPATHUTD K NANBHEHILIYIO UM -
CTKY NPOBOAHTE MEXAHHUYECKHM CIIOCODOM.

DJIEKTPOXUMUYECKAA YUCTKA

D10 Apyrasi pa3sHOBUAHOCTb EKTPOJIUTHYECKOH YHCTKH, NPH
KOTOPOH NMPOUCXOAAT XMMHYECKHUE peakLMM 6e3 NpuMeHeHHUs
BHEILIHETO HCTOYHMKA TOKA. OUYMILIEHHBIH NpeaMeT NOMeLLAIOT B
KOHTEHHEP C pacTBOPOM M J00aBIAIOT MOAXONALLIMI META/LT B BHIE
MOpoILKa, KakK MpPaBKIO, UMHK B pACTBOP KAYCTHYECKOM COObl MWIH
AJIIOMUHKH B PaCTBOP YITIEKHUCIIOro HAaTpuA. B pe3ynbrare xMuMu-
YECKOH peaKuHH BeIIENAETCA BOAOPOA, BOCCTAHABIWBAIOLIMH
OKHCJIBI Ha H3OEIHH.

XUMHUYECKAA YHUCTKA

H3nenue omyckaloT B pacTBOP MOAXOQALLIMX XMMHUKATOB, KO-
TOPbIE MOTYT OBITh MJIM KMCIOTAMK WK lienoyaMu, OHM pacTBo-
PAIOT MPOOYKTEI KOPPO3UH Ha M3aenuu. Yem bonee KOHLIEHTPHUPO-
BaHbl pACTBOPbI, TEM OBICTPEE UAYT PEAKLIMK H, COOTBETCTBEHHO,
MPOLIECC YUCTKH DONEE CIOXKHO KOHTPOMHPOBATb.,

AENE30 KU EI'O CIUIABBI

ZKene3o npUMEHsSUIOChH VISl H3TOTOBAEHHS H3AENIUI HCKITIOUH -
TEJIBHO MYTEM KOBKH. JIUThE He UCITOJIB30BANIOCH BCIEACTBHE
OoNbILION XPYNKOCTH OTAMTHIX H3AeNHT. OpyXHe U MHCTPYMEHT,
B YACTHOCTH TOIOPHI M HOXH, H3TOTOBRJISUTH MyTEM INMPOKOBKH INO-
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JI0C pa3nuyHO obpaboranHoro Metauta. [Mpu atom TBEPAAS pexy-
las CEpALECBHHA U3 CTAMH ObLTAa OKPYKeHa BoJlee MATKUM XKeJie-
30M, Oyarogaps yeMy pexyias KpOMKa CaMO3aTauYHBATACE B fpo-
uecce paboTel, Kak 3yGel 606pa, M MHCTPYMEHT 6bLT Beeraa ocT-
Puiii. K coxaneHuio, xene3o u cTaib 1erko KOPPOOHPYIOT H MX
TPYXHEE BCETO YHCTHTL H KOHCEPBHPOBATb.

Kopposus xenesa npencrasiser co60i CloMXKHbII npotecc, B
PE3YJILTAaTE KOTOPOIo OHO MOKPBLIBAETCH TONCTHIM CJIOEM OKHCIIOB
)KeJie3a WK pxaBuMHB. MHOraa 3ToT npouecc 3akaHYMBaeTcs
ITOJIHBIM 3aMELICHHEM METalIa OKMCIIAMH, XOTS BHELLIHE H3MIe/IHe
COXPAaHACT HCXONHYIO (POpMY. 3TO MOXHO POBEPHTH C TOMOLLBIO
MarHuTa (OKHCJIbl MATHUTOM HE MPUTATHBAKOTCH ).

Ec/i1 BBl peLMaM OYHCTUTD Xene3HBIi npeamMer, cnocob byner
3aBHMCETH OT COCTOSHUA OKHCI0B. HeGonbine npeamersl, Takue
KaK HAKOHEYHHKH CTPEJ, MOTYT HMETh OYEHb MAJIO OCTABLUEIrOCs
MI€PBOHAYATLHOTO Xee3a. [TosTroMy ux MOXHO yiTydnmiTs, yaams
HaMTHJIIbHUKOM OYrpUcTHie 06pa3oBaHuA P>XaBYHHBI, COXPAHUB
TakUM 00pasomM opMy HaKOHeuyHHKa. Bonee KPYTIHBIE 00BEKThI
(TIONKOBBI, AAPA) MOTYT GBITH ITOABEPrHYTHI GOJee CYPOBOM YUCT-
K€, HANpUMED, YAANCHUIO PXKABYMHBI MYTEM CKATbIBAHHS €€ MO-
JIOTKOM WiH 3y6MioM. OKalMHa C TAKHX OOBLEKTOB JIETKO yaans-
€TCA NPH HarPeBaHHM H3OENHA O KPACHOTO KAIEHHS U nocneny-
FOLLEM OITYCKAHHH B BOLY MJIH MAcJIO.

MexaHnueckn MeTonbI yAaNeHUS pXXaBYMHBI GoJlee Mpeanoy-
TUTCJIBHBI TIPH YHCTKE XeJIe3HbIX 06beKTOB. HeGonbiuas pxasyy-
Ha JICTKO YAaNAETCs ¢ MOMOLIBIO XeJle3HOM eTKH. Bonee To/cThie
C/IOH OKHCIIOB MOXHO 000PATE C MOMOILIBIO HATTHIBHUKA HJTH 36~
Pa3KBHOIO Kpyra, He 3a0bIBast, OIHAKO, IPH 3TOM O NEpBOHAYAb-
HOMH bopMe o6bekTa.

[Mpu xuMUvecKoit 06paboTke OKMCIIBI MOXKHO YAATATL NPU
TIOrPYXXCHHH M3HE/IHA B PACTBOPLI MUHEPATBHBIX M OPraHHUYECKHX
KHCJIOT C nobaBacHHeM 1—2% MHrubHMTOpa KMCIOTHOII KOppo-
3HH — YPOTPOINHHA, TAHHHHA, TMPOKATEeXUHA, THAPOXUHOHA, Me-
Tona. Haubonee akTHBHBIM siBISIETCS pacTBop, comepxauumii 35%
opTodocdopHoit U 5—10% CONTHOM KUCTOTH.

[Tocne KMCTOTHO#M OYHCTKH HEOBXOAMMO TILATEILHO MPOMBITh
MOBEPXHOCTb OYHLLIEHHOTO METAJLIA M TIOAIBEPTHYTH e¢ KOHCepBa-
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LHH C NPUMEHEHHEM HHIMOHMTOpPa KOPPO3HH, Tyulile BCero 6eH30-
TpHa3o0a.

B pane ciyyaes npeAnoyTHTENbHEE JNEKTPOIHTHYECKHIL Me-
TOR YAANCHHA OKMCIOB. [111 3TOr0 HCIIONB3YIOT MCTOYHMUK MMHTA-
HHUsA Ha 12B (ycTpoiicTBo st 3apsaKu akKyMysitopoBs). [Monoxu-
TEJIbHBIH MPOBOJ COEAMHAIOTCH C TUIACTHHOM U3 HEPXKABEIOLIEH
CTaJH (JIOXKOM, HarpUMep), OTPHLATEIbHbIH NPOBO/ COEIMHSIOT
C OYHINACMBbIM U3aeHeM. B KayecTBe 3/IeKTPOIHTA NMPUMEHAIOT
PacTBOp MOBAPEHHOM COJH (3 CTOMOBLIX TOXKH Ha 1 J1 Boasi). Pac-
CTOSAHHE MEXIY H3EMHEM U NIACTHHOM U3 HEpPXAaBeloLleil CTaTH
cocrapnser 3 cM. [1o Mepe 3nekTpoan3sa Boaa cTaHOBUTCS GYpoit,
H €€ MeHSIIOT Kaxble 2—3 yaca. ITocsie YHCTKH XOpOLIo npoMoiiTe
H3ICIME, BBICYILIMTE M IMTOKPOMTE BOCKOM, JIAKOM WIH Ba3eIHHOM,
4TOObI NPENOTBPAaTUTh AA/IbHEHILIEE OKHUC/ICHHE.

[L1si OYMCTKM NOBEPXHOCTH XENe3a OT NPOAYKTOB KOPPO3HH
CYLUECTBYIOT OOJIee C/IOXKHBIE METO/IbI, KOTOPBIE BHIMOJIHUTB B 10-
MALLIHHUX YCJIOBUSX CMOTYT JIMLIB 3HTY3HacThl. K TaKMM MeTonaMm,
HanpHMEpP, OTHOCHTCA BOCCTAHOBJIEHHE B HH3KOTEMIIEPATYPHOMH
ras’oBoH rnasme. 3THM CHOCOOOM MOXHO BOCCTAHAB/IMBATD H3JE-
JIAS M3 MMOJHOCTBIO WIH MOYTH NMOJHOCTBIO KOPPO3HPOBAHHOTO
Xenesa, a TakxKe U3NENHUA, MHKPYCTUPOBAHHLIE 30JI0TOM WIH Ce-
pebpoM.

Kpome Toro, HCNoNb3yIOT TEPMUYECKOE BOCCTAHOBJIEHUE
OKMCJIEHHOT'0 XeJle3a C MOMOILBIO OKCHAA YINIEpOo/ia WIH BOAOPO-
Ja. B moboM cryyae OUMILEHHBIN OT KOPPO3HH XEJIE3HI npea-
MET clIeAyeT 00paboTaTh KaKMM-JIM60 KOHCEPBUPYIOLIUM MaTEPH-
aJIOM, ITOCKOJILKY B MPOTHBHOM Cydae OH BHOBb HAYHET OKHKC-
NATbCA. [1epBHIMM MPU3HAKAMH TaKOTO OKHCICHUS SIBNSETCH TaK
Ha3bIBAEMOE «BLITIOTEBAHHE», KOTAA HA MOBEPXHOCTH M3AEAUS MO~
ABNAIOTCA MEJIKHE Karliu PXKaBOH BOMBI, YEPE3 HEKOTOPOE BpeEMH
00pa3yloTCs TPELMHEI, METAJLI HAYMHAET PDACCNANBATLCA U OTBA-
nuBathes. Kak npasuno, 31oT npouecc o0yclIoBaeH HATHYHEM
XNOPHOOB, OCTAaBLIMXCA B TPOAYKTaX KOppo3uH. s Helrpaiusa-
LIMH XJIOPHAOB M3ETHE KMIATAT B 5%-HOM pacTBOpE KaycTHYeC-
KOH COIbl, PaCTBOPEHHOM B AMCTWUTHPOBAHHOI BOJE, HECKOIBKO
pa3 MeHaAs pacTBop. [Tocne 3Toro usnenne KMMATAT B YUCTOM OM-
CTHJJIHPOBAHHOM BOIE H BREICYIIMBAIOT B TEYEHHE HECKOJBKHX
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IOHEH B CYIUMIbHOM LIKady. HakoHen u3nenye norpyxaloT B alie-
TOH, CMOCOOCTBYIOLLMH YIAICHHIO OCTATKOB XJIOPHAOB H nocje
OKOHYATEeBLHOM CYLIKH MOrpyKaloT Ha | Yac B pacruiaBieHHBIH
BOCK. M3MMIUKY BOCKA yIANAIOT C MOMOLLBIO TPAMKH U deHa, uc-
MOAL3YyeMOro AJsi CYyLKH Bosioc. HakoHew, n3nenue NnoKpLIBalOT
KaKWM-JIU0O0 Mpo3payHbIM JIAKOM.

B pecraBpallHOHHON NPAKTHKE IS YePHBIX META/IOB IIHPO-
KO MPUMEHSIOT (pochaTUpOBaHHE KaK OJAWH M3 HAJIEXHbIX CIIOCO-
©0B 3allIMThi NOBEPXHOCTH MeTa/UTa. B 3aBMCHMOCTH OT cocTaBa
pactBopa LiBeT pocaTHOrO CI0A MOXKET BADEUPOBATh OT DecliBeT-
HOI'O 110 YEPHOTO.

[Tyrem dochaTrpoBaHHA MOXHO NMPOBOAHTH KOHCEPBALIMIO
XKEJE3HbIX NPEIMETOB CO 3HAYUTENbHLIMH CIIOAMH MPOAYKTOB
KOppo3uH. Ha noBepXHOCTH 00pa3yloTcs KPUCTALTHYECKHE WK
amopdHbIe cnou pocdaros, 3alHLLAIOLIHE METALT OT JATbHEH -
1Iei KOPPO3HH.

ME/Ib 1 CIUVIABbI ME/IU

Menb npuMeHsIach WIH B YMCTOM BHIE WIH B BHIE CILIABOB.
Cnnas Meau ¢ on1oBoM — OpoH3a, CrlaB ¢ HIHHKOM — JIAaTYHb.
Takoke BBOZWIHMCH B CTUIABH] CBUHELL M APYTHE METAJUIBI, MPHIAI0-
LUME CIUIaBY IPYrUe CBOMCTBA M BHEILHU I BMI.

MoHeTsl ¥ M31eI1A U3 MeIHBIX CIUIABOB MOC/IE JOJAroro rpe-
OBIBaHMS B 3€MJIE, KAK MPaBUI0, OKHCIEHBI, OKHCIEI MEIH B OC-
HOBHOM COCTOAT M3 KapOOHaTa MeO1 U HMEIOT 3eJIEHOBATHhIi LIBET.,
OnxHako NpoOyKThl KOPpPO31K MOryT ObITh 60J1€E CIOXKHBEIMH U CO-
IEepXaTbh MHOTO JIPYTHX 3JIEMEHTOB, KOTOpBIE MPUIAIOT OKHCIIAM
APYTrOH BHI H MOTYT ABJISATLCHA NMPUYHHOK HX HECTAOWIBHOCTH.

Kak npasuno, ipeBHHE MOHETHI U PETHKBHH C TJIANKOM 3ene-
HOH MJIOTHON NMaTHHOM UEHATCA KOJNEeKIMOHEpaMH ropasao
BBILLE, YEM MOABEPTrHYTHIE YUCTKE N0 DNecTsIero MeTawia WiM
TeM 6oJiee OTTIONMPOBAHHbBIE. DTO 3HAYHT, YTO YMCTKA B OO/BILIHH-
CTBE CJTy4aeB TAKHUX 00BEKTOB He TpedyeTcs, 3a UCKITIOUEHHEM TeX
CAYy4aeB, KOraa OHH NMOKPHITHI TOJCTOMH PLIXJIOH KOPKOH OKHCIIOB,
CKphIBalouiei aerany. B aToM ciyyae nydille Bcero NPUMEHATE
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MeXaHHYECKYO YUCTKY. YIaneHHe MpOAYKTOB KOPPO3HH XUMH-
YECKUM WU ANEKTPOXMMHUECKHM ITyTEM MOXET NPUBECTH K yaa-
NEeHWIO MATHHBI KK ee HeCTAaOHJIBHOCTH, BELYLIEH K Mocnenyo-
e KOPPO3HH.

PrDUtbie cieabl KOPPO3UH YIATAKT ¢ MOMOILBIO CTOMAaTOJIOTH-
YeCKONo MHCTPYMEHTA, MPHMEHSIEMOTro NPH JieueHHUH 3y00B, BKIIIO-
yasg 1 OopMaLIMHKY. CneayeT HMETh B BULY, YTO U3eJTHA U3 Mell -
HBIX CTUIABOB HEPEAKO NMOKPHIBATMCE 30JI0TOM MIH CepedpoM, uTo
HEOOX0AHMO YYMTHIBATE MPH HX YHCTKE MEXAHUYECKHM CITIOCODOM.
O1aeNbHBIE TBEPABIE YYACTKM KOPPO3HH O0OBIYHO pa3MArYaloTcs
MPH BBIIEPXKKE W3IETUSA B OTMBKOBOM MAc/ie B TE4EHME 3—35 THEH.
ITaTHA Xene3H0H KOPPO3UH Ha MEOHBIX CIUTIaBaxX MOXHO pacTBO-
PHMTh, IPUMEHAS JIOKAJIBHO PacTBOP IUHATPHEBOH CONTH DTHUIIEH-
IHAMMHTETPayKCyCHO# KHCIOoTH (TpWioH-b).

B HeKOTOpbIX CTy4asx, KOTa TOHKHMIA CJIOM OKHCJIOB MOKPbIBa-
eT M3IE/IHA ¢ TIOKPBITHEM M3 30J10Ta WK cepebpa, MpH MeEXaHHYeC-
KO YMCTKE JIEFKO IMOBPEAMTDb 3TO MOKPLITHE. B 5TOM Ciydae peko-
MEH/IYETCS MCITONB30BaThk pacTBop rekcaMmetradocdara HaTpus.
DTOT XMMMKAT MEUVICHHO PACTBOPAET CJI0i OKUCIOB MeaH. B npo-
Liecce 06paboTKH U3IE/ e BpeMsi OT BpEMEHH CIEAYET BHIHUMATh 13
PacTBOpPA U C MOMOLIbIO MATKO# KMCTH NMPOMBIBATH B BOAE, HabIi0-
Jas 3a XOJOM mpoliecca. YKa3aHHbIH XMMHUKAT 0COBEHHO NoJe3eH
B TOM CJiy4ae, KOraa Coi OKMC/I0B 06pa3oBaici MOBEPX MATHHBIL.
KoHueHTpalus pacTBopa Ao/pkHa ObITs 5—10%, Hebomp1on Ha-
TPeB YCKOPAT peakiimio. [IpoaomxuTenbHOE NOrpyKeHHue B 3TOT pa-
CTBOP MOXET MPUBECTH K MOJIHOMY YIAJIEHHIO OKHUCJIOB IO YHCTOTO
META/Ia. 3TOT pPacTBOP MO3BONSAET YIANATH H3BECTKOBBIE HAcoe-
HWA, NPWIKWIILIME NecoK U IIMHY. OHU pasMsIryaioTcs U CpaBHHU-
TEJILHO JIErKO OTYMILAIOTCA XKeCTKOI 1eTkoi. ObpaboTka 3Ha4YM-
TEJIBHO YCKOPSAETCS MPH MCMONb30BaHUHU ropsiuero 20%-Horo pa-
ctBopa rekcametacgocdara Hatpus (40—50 °C).

X0po1o OYMIIAIOT MOBEPXHOCTb MEAH M MEAHBIX CIJIABOB
5—10%-HbIit pacTBOPBI JMMOHHOH M YKCYCHOH KMCIIOT, HO MOC-
ne 06paboTKH B 3THMX pacTBOpax H3aenusa HeobXoaMMO TIIATE b~
HO MPOMBIBATD.

OmHMUM K3 cnocoBOB YHCTKH H3NENHA M3 MeIM H MEHBIX CIUIA-
BOB ABJBIETCA KHITAYeHHUE HX B MOACOAHEYHOM HIIH IpYroM Maciie.
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Puc. 63. Pezyasmamu sucmiu

OKHCABI IPH 3TOM pa3sMAr4aloTCst H JIErKO YIANSIOTCS LETKOMM,
OHAKO CAMH H3IENHA HEPEAKO NMPUODPETAIOT YEPHBIH LIBET, YTO He
BCEr/a XKeJaTe/bHO.

HInst o4MCTKH GPOH3BI C [1030JI0TOMH ITPUMEHSAIOT HEHTPaNbHbIE
M LIEJIOYHBIE PAaCTBOPLI CErHETOBOM conn. CerHeToBa CoMb He pe-
arMpyeT C OKCHIAMU MEH, a yaaasaeT TONbKO COJH M MX rHapa-
Thl. B HEKOTOPBIX C/Iy4asX S YHCTKH U3eIHit MOXHO NIpUMe-
HATb JIEKTPOJNUTHYECKHE H DNEKTPOXHMHUYECKHE CITOCOOHI.
DNEKTPONUTHYECKYIO YHCTKY MPOBOASAT B 5%-HOM pacTBOpE JIM-
MOHHOM KMCJIOTHI TP KOMHATHOMH TeMNnepaType H INIOTHOCTH
ToKa 3—5 A/nm?% K H3nenuio noacoeanHAIOT OTPHLIATENbHbIIH
MPOBOJ, B KAYECTBE aHOAA MPHUMEHAIOT IU1ACTHHKY M3 HepXase-
I0LleH cTanu. BpeMs OT BpeMeHH M31e/IHE BIHUMAIOT M TTPOMBI-
BAalOT, HabN0Nas KaK MAeT YuCcTKAa. Bo3MOXHO, KOrga 4acTh
OKHCJIOB OYAET yaasieHa, JaIbHEeHIIYIO YHCTKY CTOMT BECTH Me-
XaHHWYECKHM CIocoOOoM.

JeKTpoXuMHYecKas YUCTKA 3aKII0YaeTCs B HAHECEHHMH Ha
H3Jenne NacThl U3 MOPOLIKOOOPa3HOro UHHKA, ATIOMUHHA WIH
MarHus B 10—15%-HoM pacTBOpe KaycTHYECKO#M coanl. Buuiens-
IOLIHHCA B XOfI¢ peaKkLMH BOAOPOI CTIOCOOCTBYET BOCCTAHOBIIE-
HHIO COJIEH M OKCHAOB MEAH 10 METAILNA.,

TlorHyTeie 00BEKTBI M3 MEH M €€ CTUIABOB MOXHO BHITIPIMHTB,
Harpesas HX B IUIaMEHH ra3oBoi ropenku. OQHako He caeayer
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CHJIBHO NMeperpesaTh, MHaye U3eNue MOXET NOABEPrHYThCS 3Ha-
YUTENHLHOMY OKHCJIEHHWIO H MPOCTO CTOPETh.

BuelIHHMii B HEKOTOPBIX U3E/THi MOXHO YIYYILHTD 33 CHET
natvHel TaTiHa MOXET GBITh PbIXI0# WIH rpydo3epHUCTOI. Ecn
LIBET MATUHBI CIMLIKOM CBET/IbIH WM HEOAHOPONHBIH, TIONE3HA
06paboTKa OKpalLEHHBIM BOCKOM. MOXHO HCIIOAB30BATh PA3HO-
LIBETHBII KpeM 1/ist 0OYBH (3e/1eHbIi, KOpHUHEBbIH WK YepHBIii).
O6bYHBIH MUESJIHHBIN BOCK TAKXKE NMPUMEHSIETCA KakK 3alHTHBIC
NAKH.

Ec/ii NpHILIOCHh BEIYMHCTHTD U3IEAHE 10 HACTOTO onecTauero
MEeTajl1a, TO A YAY4ILeHUA BHAA MOXHO BOCCTAHOBUTD NAaTHHY
[yTeM MOrPYXXeHHs1 M3E/IUs B COOTBETCTBYIOLME PACTBOPAL.

MHoOIMe U3Ie1ust U3 MEIHBIX CTUTABOB MOCIIE U3BNEHEHHA MX U3
rPYHTA OCTAIOTCs CTA0MIBbHBIMU M HE Tpe6yIoT CTIeLIHaNbHO# 00-
paGOTKH ISl MX KOHCepBallui. MOXHO HCIONB30BaTh BOCK WIN
3aIMMTHBIE TAKH IS JOTOJTHHTENbHOH 3aLUMTBI H yTYyYIICHHA
BHELIHEro BHOA.

W Horna Ha H31eausAX BUAHBI OTAEIbHbIE HEDOMbLINE YIACTKH
[TOPOLIKOBATHIX 3eJIEHBIX OKHCIIOB, KOTOPBIE BHIXONAT Ha TIOBEPX-
HOCTb M3 [JIYOMHBI H3E/HsA. DTH OKHUCIIBI 00YCTOBIEHbI IIPHCYT-
CTBHMEM XJIOPHIOB, COAEPXKAUIMXCS B IPOAYKTAX KOPPO3HH, M KO-
TOpPbIE MOT'YT aKTHBH3MPOBATHCH,, €CJTH OKPYXKEHHE 00BEKTa MEHA -
eTCs. DTo TaKKe MOXET POU30MTH, KOrIa 0OBEKT NOoABEPraics
Y AMHYECKOI WM NMEeKTPOXMMHUYECKOM 0OpaboTke. BO3HMKHYB,
TaKasi KOppo3Hsi MOXET NMpOorpeccupoBarTe H, €CIIH el HE YIENHUTh
BHMMAaHMHE, MOXET NMPHBECTH K MOJHOMY paspyLICHHIO M3ACIHA.

EnMHCTBEHHBIM CNOCOGOM CIPaBUTBCA € ITOH D0Ne3HBIO —
[1OJHOE VAAJIEHUE OPAXEHHBIX Y4aCTKOB. ITO MOXET OBITL 0O-
CTHTHYTO IYTEM MOJHOrO YAAJICHUS OKHCJIOB C H3AETHUA 10 HHC-
TOTO METAJL/TA WJIM TTYTEM YAANEHUsA OKHMCIOB TONBKO C MMOPaKEH-
HBIX YYACTKOB C TOMOLIBIO CTOMATONOrH4€CKOro HHCTPYMEHTA.
Eciy Mo6bie Chelbl TAKMX OKMCJIOB OCTaHYTCH, TIPOLECC NOHAET
Janblle.

J1ns KoHcepBallMK H3/Ie/IHsl TIOC/e YAaNneH!s OKHCI0B MEIH
peKoMeH/IyeTcst 00paboTaTs €ro B 6eH30TpHasoe. [Mepen 3THM U3-
nefue cieayeT 06e3KMPHTH B CIIMPTE WIH aLleTOHE, MOC/IE Yero Ipo-
NOJDKHUTENBHOE BpEMSA BbLIEPXKaTh B paCTBOPE KayCTHYECKOM COIpbl.
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[locne 3Toro uagenne NpocywnBaoT U IMOrpyxaiT Ha He-
CKOJIBKO JHe#H B 3%-Hblil cMAPTOBO# pacTBop DEH30TpUa3ona.
[Tocne 3Toro ero TWATENBHO MPOCYILIMBAIOT U YIAISIOT LETKOH
000 NOsiBUBLLMWIACS HA HEM O0CAN0K. 3aTEM HA M3/Ie/IHe HAHOCAT
HECKOJIBKO CJIOEB 3allIMTHOIO JTAKa.

CEPEBPO U ETO CIUIABDBI

Cepebpo, Kak NpaBuio, JETHPYIOT APYTHMHU METAJIAMH,
yauie Bcero Meapto. Hepenko usaeaus s cepedpa noKpbiBaloT
30JI0TOM, a CaMO cepebpo IMIpHMEHAETCA A1 NMOKPBITHA H3OETHH
U3 OpOH3bI, MeOH K ApYTUX criiaBoB. MHoraa u3aeana us ceped-
pa YKpalialoT YepHbIo cepebpa, HAHECEHHBIM HA BHITPABUPOBAH -
HbI PUCYHOK.

OCHOBHBIM IMPOLYKTOM KOPPO3HH cepebpa sirnsaeTca cvibdhua
cepebpa, B BHIIe TOHKOH YepHOM IUIEHKH, M KapboHaT Meau, obpa-
3YIOLLMI KOPKY 3eIeHOro LiBeTa. MeHee TUTIHYHBIM, HO BoJee Tpy/I-
HBIM [UTA YUCTKH, ABIAETCA XJIOpHI cepebpa, npeacTaBisolHi
cepoe MoKpbITHE Ha MeTa/uie. KapboHaT Meau JIerko ynansercs
NPH IOrPYXeHUU B 3%-Hblii pacTBOP THMOHHOMH HIU CepHOH KHC-
JIoTel. Koraa Ha u3nenvu HabmoaanTes NATHA KapboHaTa Meau,
HEe0DXONHMMO PEeLINTh, H3rOTOBIEHO 1M U3NIeHe U3 cepebpa ¢ Bbi-
COKMM COAEpXaHHMEM MeIH WIH OHO JTHLUE [TOKPHITO CII0EM ceped-
pa. B nocnenHeM ciryyae rmpH nNorpyXeHMH U3IeJIHA B KUCOTY, Bhl
MOXETE UCIIOPTHTB BEllb, pacTBOPUB NOKpbiTHE. [1o3TOMY, ecniu
€CThb MOAO3PEHHE Ha TIOKPBITHE, HCTIBITAWTE CHaYa1a HeDOoNbILIOH
Y4aCTOK Karuiel 04eHb pa3baBieHHOH KHCIOTHI.

Xnopun cepedpa ynanuts ropazno tpyaHee. OH obpa3syer npoy-
HYI0 IJICHKY, MPOPacTaILIYIO BHYTPb MeTa/U1a. OTYMCTHTL TaKoe
H3AeHe MOXHO JIEKTPOJIH30M, HCIIONB3YA B KAYECTBE 3JIEKTPO-
JHUTA KaycTHueckylo cony. ITocne Takoit 06paboTku HeoOXoouMo
MPOKMIIATHTE M3IEIHe B IMCTWUIMPOBAHHOM BOJAE, HECKOJIBKO pa3
MEHAS BOAY, MOCJIE Yero BLICYILIMTE pH Temneparype 105°C,

B HekoTOpBIX cIy4yasx maTuHa obpa3yeTcd XJIOPUAOM [IMHKA.
Ecnu oHa MMeeT KpacHUBbIH OTTEHOK, TO JAaXe XejaTelbHa, 0COo-
GeHHO Ha MOHETaXx.
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Jna yaaseHusa NaTHHBI MOXHO MCMO/IL30BaTh CASAYIOLIMMA
MEeTO/I. 3ABEPHHTE M3AENHE B ATIOMHHUEBYIO (POBLIY, NONOXUTE B
cTeXJIAHHYIO 6aHKy. [lobaBbTe HEMHOTO COMIbI M HANEHTE B GAHKY
ropsiuyyio Boay. Yepes HeKOTOpoe BpeMS, KOraa MpPeKpaTUTCs Bhl-
AeneHUe Ny3sipbKOB, NPOMONTE U3aenue B Boae. Ecnu tpebyercs,
MOBTOPUTE MPOLIECC.

Ecnu uznenue nedopMHpOBAHO HE OYEHL CHIBHO, €r0 MOXHO
BHITIpaBUTh Oe3 HarpeBaHus. OIHAKO HEKOTOPBIE TOHKUE MOHETHI
CO BpeMEeHeM CTAHOBATCA OYEHB XPYINIKMMH H MOTYT CJIOMAThLCA NPH
u3rube. [TosroMy npu cuisHOH AedopMaLIMK U3NETHA CIIEOYET OT-
Keub.

Hanenus u3 BeicokonpobHoro cepebpa He TpeOy10T KOHCEPBa-
uuu. CrunaBbl ¢ HU3KHM COAEpXaHHWEM cepedpa ayylle CoXxpaHi-
I0TCS, KOTIa MOKPBITHI 3allIUTHLIM JIAKOM.

30JIOTO U EI'O CILUIABBI

30M0TO PEaKO UCTIONB30BATH /1S U3TOTORJICHUS MOHET U H3e-
v, TIpHpoaHoe 30/10TO COAEPXKHT MHOIAA BHICOKMH MPOLIEHT ce-
pebpa (no 50%). Takoi# crias Ha3biBaeTCs NeKTpyMoM. [Lis
[PakTHYEeCKOTo MPUMEHEHHA B 30/10TO 100aBIs0T cepedbpo WiK
Melb, HHOIra 00a metana. B pesynesrare mony4yarorcs CIuiasbl, 1o
BUY NMOXOXKE HA YHCTOE 30/I0TO, HO 3HAYHUTE/ILHO NMPEBOCXOIALLIME
€ro MO TBEPIOCTH U M3HOCOCTOMKOCTH. Kak YMCTOE 30/10TO, TaK H
BONBILIMHCTBO €T0 CIUIABOB UMEIOT BLICOKYIO KOPPO3HITHYIO CTOH-
KOCTB M, HAXOOSICh B 36MJIE B TEUEHHE CTOJIETUH, HE MEHAIOT CBOE-
ro BHelHero suga. Uanenus v MOHETHI U3 HU3KOIIPOOHOTO 3010~
Ta HEPEAKO MOKPBIBAIOTCA NMAaTHHOM, TO eCTh TEPAIOT OIECK M BbIT-
JISIOAT TYCKJIBIMH M cepbIMU. Tak, HEKOTOPLIE 30/10Thie MOHETDI
TaMaHW HEONBITHBIH 17143 MOXET NPUHATL 34 CBHHLIOBbLIE.

M3BneyeHHBIE U3 3eMITH U3IEIUA U3 BBICOKONPOOHOIO 30/10T4a,
Kak NpaBuio, TaKKe Xe OnecTsime, Kak 6yaTo MX 3aKOMnaiu Bye-
pa. ITo3TroMy camoe BoblIEE, YTO HANO CAENIATh, — 3TO IMPOMBITH
MX B TEIUI0M BOJAE C MBUIOM C NTOMOILbIO MATKOM 3yOHOH 1LIETKM.
[MpuwiMnme KOMOYKH 3EMIIH YIANIAIOT APEBAHHOM 3yO0YMUCTKOM.
B uenoM apeBHHE 30J10ThIC U3JEIHA UMEIOT MaTOBBIH, ClIerKa
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OPAHXKEBBIM LIBET, KOTOPLI TepseTcd rpu J1000# NONbITKE More-
peTh M3[eNHe KyCKOM TKaHH WIH KOXH.

3onoTHie H3aenus JIerko nedopmupyrorcs. ECiM OHM He OueHb
CHJIBHO IMOTHYTHI, UX MOXXHO UCMIPAaBUTh De3 HarpeBaHHA.

[1pu 3HauKuTenbHOM nehoOpMaLIMK M3IENME CIEIYET HATPETH B
TUTAMEHM J0 TEMHO-KPaCHOTO KaJIeHUs, 4 3aTEM OITYCTHTh B BOAY.
[Ipouecc cnemyeT MOBTOPATH MOCJIE KakA0ro uaruba Ha 20— 30°.
K coxaleHu10, Takoi 00XKKI MPUBOAMT K MOTEPE LIBETA 30JI0TA,
KOTOPBIH MO2KHO BOCCTAHOBUTE B pa30aBieHHOM CepHO# KHCITOTe,
OnHako 61aropoaHyIo NaTMHY BOCCTAHOBHUTA rOpa3/o CIOXKHEE.

3051010 He TpebyeT HUKAKO# CIIeLIMaIbHOM KOHCEPBALIHMH.

OJIOBO, CBUHEILL U KX CITUIABBI

O110B0 ¥ CBHHELL, HAPALY C MENbIO, 30JI0TOM H CEpedpoM, OTHO-
CATCA K META/LIAM, KOTOPbIE YEJIOBEK HCITOIb30BAJI C JaBHUX Bpe-
MeH. U3aenms U3 31Mx MeTaioB IETKO U3TOTOBIATH ITYTEM JIUThSL.
OnHaKO B YHCTOM BUAE OHH MPHMEHSUIMCh PEIKO H3-3a HX HU3KOMH
TBEpAOCTH. ['Opa3no yale oHM HCITONb30BATMCH B BUAE CILIABOB
C IPYr'UMH METAUIAMH — BHCMYTOM, IMHKOM, CYPBMOM H Ap.

W3nenmsa 13 cCBMHLA (YK, aMYJIETBI, [TEYaTH) MPH UTHTETBHOM
HaxOXIEHHH B [MOYBE MOKPLIBAKOTCS MIEHKO#H 6e/10ro okucia, Ko-
TOPLIH NPH HOPMAILHBIX YCI0BHAX cTabuieH. IToatomy He cnemy-
eT ero yaansath. OQHaKo ecni 00BEKT UMEET MeJIKHe AeTaIH (Tie-
4aTh) HJIM TOHKHIA Y30P, TO OKMC/IBI MOXHO YAATHUTE B 5%-HOM pa-
cTBOpE TpWIOHa-b. Oxucabl ¢ H3mearit U3 0JI0Ba M €ro CIVIABOB CO
CBHHLIOM YIAIAOTCA C TPYAOM, COTPOBOXIAsACE KOPPO3KEH H3fe-
nuA. [1o3TOMY 4acTO 1OCTATOYHO MPOCTO NMPOMBITH IIPEAMET B IO-
pAYEH BOOE C MbUIOM, @ 3aTEM NMPOTEPETh (PlIaHENBIO.
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