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OBLUMUE YKA3AHUA

Metannogetektop CWUIFHYM SFT 7272 npegHasHayeH Ans noucka wu
naeHTUUKaLMM MeTannmyecknx npeaMeToB B AUINEKTPUYECKNX (CYXOM Necok, AepeBo U
T.MN.) n cnabonpoBoasLmx cpeaax (rPyHT, KUPNnYHbIe CTEHbI U T.M.).

Mpubop MoXeT HaxoAWUTb NPUMEHEHNE:

* B KPUMWHANUCTUKE;

* B VMHXEHepPHbIX BONCKAX;

e B XUMULLHO-KOMMYHabHOM XO3ANCTBE, CTpOMTENLCTBE "
NnoXKapoTyLUEHUN ans noucka NnoA3eMHbIX KOMMYHUKaLMNA,
TpybonpoBoaoB, kabenewn, MOKOB KOMOALEB, FMOPAHTOB, BEHTUIbHbIX
KOMMnaykoB 1 T.4.;

* B apxeonoruv u knagouckaTenbcTBe.

Mpubop npegHasHadeH anst paboTkbl B crieayoLwmux yCroBUsix:

- Temnepartypa okpyxatoLien cpeapl oT -20 go +50°C;

- OTHOCUTENbHasA BnaxHocTb Ao 98% npu TemnepaTtype 25°C;

- aTtMmocdepHoe aasneHne ot 630 go 800 Mmm.pT.CT.

OBLUEE ONMUNCAHUE NMPUBOPA

CurHym SFT 7272 npegctaBnsieT cobol  BUXPETOKOBBIA  CENEKTUBHbLIN
mMeTannogeTekTop, paboTalwWMin No NpUHUMNY WHAOYKUMOHHOro OanaHca ¢ pabouyen
yactoton ~6.5 klu. [NaBHOW OTNMYMTENBHON OCOOEHHOCTLIO MoAenn sBRseTcH
1Crnonb30oBaHne OpWrMHarnbHow TEeXHOMornm NPOCTPaHCTBEHHO-TApMOHNYECKOWA
dunbTpauun (SFT) nossonsiowen MMHIMU3NPpOBaTb MeLlatolee BNusHue geppookcuaoB
rpyHTa (MuHepanusaumm) W, TeéM CambiM, MOBbLICUTb AOCTOBEPHOCTb WAEHTUUKaLUM
rnyOUHHBIX U MENKUX OO BEKTOB.

OCHOBHOW MOWCKOBbLIA pexum npubopa — OUHAMUYECKUI, T.e. obOHapyxeHune
06bekTa NPOUCXOAMTE TOMBKO MPU NOCTOSIHHOM MEPEMELLIEHNM AaTyuMKa.

Takxke, Ana onpegeneHns TOYHOr0 MECTOMOJOXEHNS obHapyXeHHOro obbekTa B
npmubope umeeTcs cTaTUYECKUA pexmm paboThbl.

Mpubop umeeT ABa TMNa UHAMKaLUM 0GHapyXeHnsa obbekTa:

- 3BYKOBYH NPOrpaMMUpPYyEMY0 MHOTOPEXUMHY!HO,

- BU3yarnbHyto (rogorpad, nigekc VDI, penTuHr (ypoBeHsb) curHana - PC).

B npnbope peanv3oBaHbl ABa HE3ABUCUMBbIX kKaHana noucka: PB n KT.

Kanan PB (peanbHoe Bpemsi) SBNsieTCA KaHasioM ob6HapyxeHusi w paboTtaeT B
peanbHOM MaclwTabe BpemMeHW, T.e. 3BYKOBas MWHAMKAUMSA BbIAAETCA CUHXPOHHO C
nepemelleHmemM patyvka Hag ~— obbektom. 3BykOBas MWHAMKAUMA B 3TOM KaHane
npeacTtaenseT cobol OAHOTOHANbHBIA CWUrHam, rPOMKOCTb W YacTtoTa KOTOpPOro MOryT
MEHATBCA MNpu NpubnuxeHun obbekTa K AaTyuKy. Takke no ANUTENbHOCTb 3ByKa OT
06beKkTa MOXHO CyaWTb O ero NPUMepHbIX pasmepax.

Korga curHan ot obbekta B kaHane PB npeBbiwaeT ypoBeHb YCTaHOBMEHHOMO
NMOpOroBOro 3HayeHus1, HaunHaeT paboTaTb kaHan KT.

Kanan KT (kopoTkuii TOH) siIBNsieTCS KaHasioM udeHmudbukayuu tuna obbekTa.
Mpu ycnoBum npeBbilLeHNst MOPOrOBOrO YPOBHSA CWUrHana oT oO6bekTa MpOUCXOAMT ero
noeHTMdukauma B kaHane KT, 3atem BblaaeTcss KOPOTKUA  3BYKOBOW  CUrHan
COOTBETCTBYIOLLEN TOHANBHOCTK, @ Ha 3KpaH AUcnnes BbIBOAMTCH rogorpad.

YacToTa KOpOTKOrO TOHa ykasbiBaeT Ha TN OObekTa (BbICOKME TOHA — LBETHOWM
MeTans, HU3KNA TOH — YepHbln MeTann). KonvyectBo TOHOB 3agaeTcs nonb3oBaTenem (no
yMOn4yaHuio — 4 ToHa).

Kaxgbln KkaHan umeeT CBOK HE3aBUCHMYK PErynupoBKY YyBCTBUTENBHOCTM -
YyscTBuTensHocTb PB n YysctButensHocTb KT.
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Kanan PB — obnagaet 6onbLuen 4yBCTBUTENBHOCTL YeM kaHan KT, u rmaBHas ero
3ajava «3auenutb» OBBbEKT M yKkasaTb OnepaTopy, YTO 34eCb YTO-TO ECTb.

CurHym SFT 7272 cHabxXeH nporpaMMHO MepekrnovaeMbiM PexnuMom paboThbl
Aatyvka Ha nosbileHHOM Toke (Typ6o), 4TO no3BOMSET YMyyYlWwWTb COOTHOLLEHWE
NonesHbIN curHan / Wym n NoBbICUTL rMyBuHy noucka.

Takke B npubope eCTb BO3MOXHOCTb COCTaBfneHuss 4  BapuaHTOB
nonb30BaTeNbCKNX NPOrpaMm roucka.

MeTtannogetektop  cHabxeH  pyyHOM M aBTOMAaTUYECKOM  CUCTEMamu
GanaHCMpoOBKM MO TPYHTY C BO3MOXHOCTbIO MNPOrpaMMHO  PErynupyeMon CKOpoCTu
asTonoactpovikv (AlB).

KOMMJIEKT NOCTABKU

* ONEKTPOHHBIV BNOK C TENECKONNYECKOW LUTaHromn 1 wr.
» [laTymk — BUXpeTOKOBbIN NpeobpasosaTens (BTIM) 1 wr.
» Kacceta ans 6-1m anemeHToB nuTanusa (tun AA)* 1 wr.
» OkcnnyaTauuoHHas 4OKyMeHTaums 1 wr.
* HaywHukmn*™* 1 wr.
» CymKa Ans nepeHocKkn™™ 1 wr.

*) anemeHTbl NUTaHNA NpuobpeTalTcs OTAENBHO
**) nprobpeTaloTca OTAENBHO UNK MO AONOMHUTENBLHOMY 3aKasy.

OCHOBHbIE TEXHUYECKUE
XAPAKTEPUCTUKUA

MakcumanbHas AanbHOCTb OGHapYXeHUA MeTannam4yeckux npeameToB
(Ha Bo3gyxe, aatunk DD @260mMMm) no kaHany KT:

* MOHeTa @25 mm - 45 cm;

* KOHCepBHas baHka - 100 cm;

* Kacka - 125 (140-PB) cm;
* KpyMnHble 0ObEKTDI - 250 (PB) cm.

Pexxumbl nHAnKauum:

* 3BYyKOBas, 4 pexuma (PB, PB-M, PB-KT, PBI1-KT);

* BusyanbHasa (KK gucnnen c paspelueHvem 128x64 Toukm).
Pexxnmbl nouncka:

* BCe MeTanbl;

* CeKTopHas AUCKPUMMHALMS C AuckpeToMm 2°.
Pexxumbl ynpaBneHus:

* AHAMWYECKUI NPorpaMMmpyembii;

* CTATMYECKUIA C U3MEHSEMbBIM MOPOroM.
dnekTponuTaHue: - 9 B nnu 6 anemeHToB nutanHusa (Tnn AA);
Bpems HenpepbIBHOW paboTbl: - A0 6-7 YacoB C BKIIOYEHHBLIM « Typbo» pexxMmom
(ans akkymynsaTopoB 2500 MA/Y) - 16-18 YacoB C BbIKMIOYEHHBIM « Typ6OO» peXnuMom
FaGapuTHble pa3mepbl, MM:

* Teneckonuyeckas wraHra - 1200 (makc.);

* QMEKTPOHHBIN 60K - 110x75x120;
* AaTynK - @210 unn @ 260
Macca npubopa: - 1400 r. (6e3 anemMeHTOB NUTaHWs)

Mpubop gonyckaeT BO3MOXHOCTb paboTbl B BOAHOW cpepe Ha rnybuHax go 15
MeTpOoB, 6e3 NOrpy>XeHns ANeKTPOHHOro Groka.
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NOoAroToBKA NMPUBOPA K PABOTE

CobGepute meTannogeTekTop. [lns aToro:

- ycTaHoBMTE B KOprnyc npubopa MeTannMyeckyto LWTaHry;

- NOATSIHUTE LIaHrOBbIN 32XUM;

- YCTaHOBMWTE Ha BHYTPEHHWI (NNACTMaCCOBBIN LUTOK) AATUUK;

- yCTaHOBUTE LUTOK C AaTYMKOM B METamnNUYEecKyl LUTaHry Ha Tpebyemylo AnuvHy,
MCNonb3ys 3aLlerku n OTBEPCTUSA B LUTAHTE;

- NMOTHO M paBHOMepHO obmoTtanTe kabenb gaTyvka BOKpyr wTaHrn. CBo6ogHO
oonTalowmncs kabenb MOXET Bbi3BaTb JIOXHble
cpabaTtbiBaHus npubopa;

- MOAKMYMTE pa3beM AaTumKa K SreKTPOHHOMY Onoky.
BHUMAHMUE! He 3amsizueaiime y3nbl KpenseHusi u

¢hukcayuu meneckonu4eckol wmaHau C/IUWKOM cusibHo. B
ocobeHHOCmMu 3MoO Kacaemcsi [/1lacCmmMaccoeo20 8UHMa
damvyuka u yaHau.

Bnarogaps cneumansHo pa3paboTaHHOM
TPEXKONEHHON KOHCTPYKUMW LUTaHMM He TpebyeTtca pasbupatb
npubop Anst TPAHCMOPTUPOBKM, OCTAaTOYHO MPOCTO BABUHYTL KOMEHa LUTaHrM Apyr B gpyra
[0 ynopa u1 nony4ntbCs KOMMAKTHO CIOXEHHbIN FOTOBbLIN K NnepeHocke npubop (Puc. 1).

Mpubop B cobpaHHOM ANns novcka Buae n3obpaxeH Ha puc 2.

ANEKTPOMNMUTAHUE NMPUBOPA

MutaHne npubopa ocyliecTBnsieTcs ot
6 akkymynsitopoB unu GaTtapen Tunopasmepa
AA. AKKyMynaTopbl U 3apsiiHOe YCTPOWCTBO B

KOMMIEeKT NOCTaBKun He BXOOAT n
npuobpeTatotcs CaMOCTOATENbBHO. Ml
pekoMeHagyem 1cnosnb3oBaTb HVKernb-

MeTannorapuaHbie  akkKymynaTopbl  ovpMm
SANYO, ANSMANN wunu VARTA eMKoCTbio
2500-2850 mMA/yac. Ucnonb3oBaHue OObIYHBIX
6aTapeek  BO3MOXHO, HO  3KOHOMUYECKM
HeLlenecoobpasHo, Tak Kak akkyMyrnaTopbl OKynatTcsl yke nocne 4-5 nepesapsok.

Mpn  uncnonb3oBaHUM  akkymynaTtopoB emkocTbio 2500 MA/4ac  Bpems
HenpepbiBHOW paboTbl npubopa cocTaBnseT npubnuantensHo 16 4YacoB B OCHOBHOM
pexume n 6-7 yacoB B pexuvme Typ6o.

Heckonbko pekoMeHdauuii MO  WUCMONb30BaHWID  HUKENb-MeTannornapuaHbix
aKKyMYynsTOPOB:

- CtapanTtech He fonyckaTb NOMHOIO pa3psiaa akkyMyrnsiTOPOB MPY KaXgoM LukKne
MCMNOMb30BaHNs, TaK Kak 3TO COKpallaeT MX CpoK cryx6bl. HesaHaunTenbHbi «adcpekT
namsiTu» yCTpaHAETCA O4HOW NOMHOW pa3psiakon NpMMEPHO pas B Mecsill,.

- Mocne pnNUTENbLHOrO XpaHeHWUs1 akKyMynATOPbI XXenaTenbHO NoTpeHnposaTh (4-5
pas3 MoMHOCTLIO 3apsAanTb U Pa3psaanTb).

- omMHuTe, 4YTO M3-3a TOKa camopaspsga EMKOCTb akKyMynsiTopoB nagaet
npruMepHO Ha 5% 3a CyTku, MO3TOMY WX >XenaTenbHO 3apsbkaTb HENocpeACTBEHHO Mepef,
MCMNOMNb30BaHNEM.

- He ncnonbayiite B ogHOM Habope 6atapen akkyMynsaTopbl pa3HO eMKOCTH.

BHUMAHUE! [lpu nodknwoyYyeHuu ucmo4yHuka numaHusi yb6edumecb &
npaesunibHocmMu MoOK/I0oYeHUs1 6amapell (nonsspHocmb MOOK/IKOYEeHUsl yKa3aHa Ha
Koprnyce kaccembl Onsi 6amapeli) u coomeemcmeuu HanpsiKeHusi UCMOYHuUKa. B
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ciiyyae He cob6100eHuUs1 NOIAPHOCMU UNU HanpshkeHus npu6op Moxem ebiiimu u3
cmposi.

OPIAHbI YINPABJIEHUA U PA3BEMbI

BHewHuiA BUg npnbopa npeacTaBneH Ha puUcyHke 2.

OnNeKTPoHHLIA Bnok \

Pyuka

MoanoKOTHUK

Teneckonuyeckas
wiTadra

Heano Ans nodkniYeHus

BarapeiHblit —% HayLHWKOB

OTCeK

Puc. 2

Ha nepepHenn naHenu npubopa  pacnofioXeH  >KUOKOKPUCTannM4ecKni
rpacduyeckuin nHankatop (c paspeweHnem 133x64 Toukun) n 11 KHonok ynpaeneHus (puc.
3).

Ha 3apgHen naHenu npubopa HaxoAsTCA pasbeM Ans MNOAKIYEHUS AaTvvka
(daTtumk) n Tym6nep BknroYeHMs/BbIkNoYeHus npubopa (BKI1.) (puc. 4).

Mpowaseneno: 000 =pupma «AKA»
Cepeuc uexTp: +7(495) 621-0481

Puc. 3 Puc. 4
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YYBCT.

KHoMnKa ycTaHOBKM YyBCTBUTENBHOCTU MOEHTUPMKALMOHHOIO KaHana

YYBCT.

PBICT.
KHonka ycTaHOBKM ypOBHA NOPOroBoro hoHa kaHana paboTaroLLero B pexume

peanbHOro BpemMeHun

) et

rPOMK.
KHonka ycTaHOBKM rPOMKOCTH
HACTP.
AUCKP.
KHonka BbliGopa rpaHuL, cekTopa noucka B AMCKPUMUHALMOHHOM pexume
BM
AMCKP.

KHonka nepekniYeHna pexmmos Bce MeTaJ'IJ'IbI/,EI,VICKpVIMVIHaLI,VIﬂ

KHonka gnd nepemelleHVs MO MEHI W M3MEHEHMS 3Ha4YeHusd napameTpoB, a
Takke Bkn./Bbikn. pexuma Typ6o.

KHonka gna nepemelleHus MO MEH U U3MEHEHWS 3HA4YeHUs napameTpoB, a
Takke Bkn./Bblkn. S-anroputma

NnPOrP.
KHorka nocrnenoBaTenbHOro NepekmiodeHrst NporpamMmM novcka

KHonka BkntoyeHus pexvma 6anaHcnpoBku npubopa no rpyHTy

R S
S
I]
BAJNAHC
rPYHTA
(_sBon

KHonka noaTBepXaeHUst yCTaHOBMEHHbIX 3HAYEHU napaMeTpoB M Bbibopa NyHKTa
MeHI0. B pexxume novcka - nepeknioveHne Mexay CTaTUY4eckum U AMHaAMUYECKUM
pexmmamu nomcka.

MEHIO

U %
s
s

KHonka Bxoga B OCHOBHOE MEHH0 anl60pa

OUCNNEU NPUBOPA

B pexume noucka Ha agucnnee npubopa oTobpaxaeTcs rogorpaduyeckas
MHdopmauus (cMm. cTp. 15) 06 obHapyxeHHbIXx 0ObekTax Wu cnyxebHas nHdopmaums o
TEKyLLMX pexnmMax paboTel (puc. 5).

Mupekc VDI l YpoBeHb curHana
[ MupukaTop paspsiga 6atapen
21 0f . T P 60 ( 12)
. — BKItoyeH Pexum Typbo (cMm. cTp.
nld
A |A — BkoueHa ABTonoacTpoika banaHca rpyHTa
(cm. cTp. 13)
m C — BkntoveH Ctatnyeckuin pexum (cm. ctp. 10)
S — BKNtoYeH S — anropuTm (cm. cTp. 11)
4 M — Bk/toUeH pexxum M.Mycop (cM cTp. 15)
1...4 — HoMep TeKyLLel NporpamMmel
nonb3osarens (cm. cTp. 14) Puc. 5

Wupekc VDI - aHrnuiickass abbpesumatypa “Visual Discrimination Indication”
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(“vHankaumns BU3yasribHOMN
AUCKpUMUHaUUK”). 310 Tak
Ha3blBaeMbIN MHOEKC

ANEeKTponpoBoAHOCTM obObekTa. Yron
Mexay BepTUKanbHOM OCbl0 "
NPEeUMyLLECTBEHHbIM  HanpaBIieHneM
rogorpacda. [lpu atom roporpadebl
Haxopslmecs B fEeBOM 4YacTu 3KpaHa
umerT oTtpuuatenbHein VDI, a B
npaBon — MOMOXUTENbHbIA. YPOBEHb
curHana — aMnnuTyga curHana ot 06bekTa B YCMOBHbIX eAnHULAX .

YYBCTBUTEJIbHOCTDb KT,
YYBCTBUTEJIbHOCTb PB/CT, TPOMKOCTb

B asTom pasgene npeactaBneHbl TPU OCHOBHbIX MapameTpa, Mofb3oBaThCs
KOTOpbIMK, ckopee Bcero Bbl GyaeTe Hambonee yacto. [M0aTOMy ANS KaXgoro M3 aTmx
napameTpoB Ha NnaHenu npubopa BblgeneHa cBos NepcoHanbHas KHomMka.

YYBCTBUTEJIbHOCTb KT [1.9, H, F, S]. YBenuyeHne 3Ha4YeHUs 3TOro
napameTpa no3BonseT MaeHTUMULUMPoBaTb O6BEKT noucka Ha Gonbluen rnybuHe, ogHako
npu 3TOM CHWXaeTcs AOCTOBEPHOCTb WMAEHTUMMKaUMM M BO3pacTaeT PUCK MOSBNEHUA
NOXHbIX cpabaTbiBaHu npubopa. PekomeHagyemoe 3HaveHne 7-9.

BHumaHue! YcmaHoeka 3Ha4YeHuli yyecmeumenbHocmu KT «H» (High), «F»
(Forced) u ocobeHHO S «Super» Moxem npueecmu K 3Ha4YumeJslbHOMY M08bIWEeHU0
Kosluyecmea JIOXKHbIX cpabambieaHull om 2pyHmMa 6 YCJio8usiX [08bIWEeHHOU
MuHepanu3ayuu u cunbHoU perbeghHOCMuU nocsiedHezo.

HYBCTBUTEJIbHOCTb PB/CT [0..9]. 3T0 rpoMKOCTb NOPOroBoro )oHa, KoTopbin
Bbl crnbilwnTe HenpepbIBHO BO BpeMs novcka. 3HavyeHne 3Toro napameTpa BblOMpaeTcs kak
KOMMPOMMUCC MexXAy YyBCTBUTENBHOCTbIO M KOMOPTHOCTBIO MOUCKA. YBEnM4eHne 3Toro
napameTpa HECKOMNbKO YyBEnMYMBAEeT YyBCTBUTEMbHOCTb, @ YMEHbLUEHME MOoBbILaeT
KOM@OpPTHOCTb. B BonbLUMHCTBE Crly4aeB pekomeHAyeM ycTaHaBnmBaTb 3Ha4eHue 6-7.

FPOMK. - TPOMKOCTb [1..9]. 3TOT napameTp onpegensieT rpOMKOCTb 3BYKOBOW
MHAOVKaUMKM 06 bEKTOB NMoucka 1 BbIGUpaeTCcs UCXoas U3 UHAUBUAYaNbHbLIX NPeanoYTEHNA.

Tekywne 3HavyeHus 3TUX napameTpoB OToOpaxarTca Ha paboyem 3kpaHe
HanpoTUB KHOMOK (puc. 6).

M3meHeHne nwoboro wm3 9TMX MapameTpoB MPOU3BOAUTCA HaxaTMeMm Ha
COOTBETCTBYIOLLYIO KHOMKY. [1pn 9TOM 3HayeHne BbIGpaHHOro napameTpa NogcBevYMBaeTcs
Ha 3KpaHe NPAMOYrofibHOW PaMKOW.

C nomolLLbIo KHOMOK

n S yCTaHaBnmBaeTca TpEGyEMOG 3Ha4YeHune.

[na Toro 4tobbl yOpaTh C 3KpaHa yCTAHOBIIEHHOE 3HAYEHME eLle pa3 HaXXMUTE Ha
KHOMKY 3TOro napameTpa.
B cnyyae, korga 3HadyeHuns napametpos YyscT. KT, YyscT. PB/CT n NpomkocTb He

Puc. 6

= . &Y
oTobpaxalTcd Ha 9KpaHe — KHOMKK L " S BbINOMHAT  YHKLMMN
BKITHOYEHWSA/BbIKIIOYEHNSA pexXMMoB Typ6o 1 S-anropuTm COOTBETCTBEHHO (CM. Aanee).
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BAJTAHCUPOBKA MO NPYHTY

BanaHcupoBka rpyHTa HamBaXHeMWwWi MOMEHT Ana addekTusHon paboThbl
meTannogetektopa. Mbl pekOMeHOyeM BbINOMHATL €€ KaxAbld pa3 Mnpu  BKITHOYEHUM
npubopa M MNpuM CMEHE YCMNOBWIA Moucka (M3MEHEHME MUHepanusauuu, Temneparypsbl,
BnaxHocTun). Kpome Toro, B Te4EHME NEpBOro Yaca paboThbl N0 Mepe Nporpesa gaTynka Mol
peEKOMeHAYEM MO Yallle KOHTPONMPOBaTb NPaBUINBHOCTb GanaHCMPOBKY.

BanaHcupoBka no rpyHTy Heobxoguma Anst yMeHbLUEHUS BNUsHWA a3oBoi
COCTaBMAOLEA MUHEpPanNU3aLmmn rpyHTa Bo BpeMs noucka. MomHuTe, Yto 6e3 npaBuIbHO
nNpoBefEeHHON ©GanaHCMpOBKM MeTansofeTekTop He CMOoXeT obecnevntb [OOIDKHYH
OanbHOCTb OOHapyXeHWsi OOBEKTOB MOMCKA W KOPPEKTHYH WAEHTUdMKALMIO TUMOB
00bekToB.

Mepen Hayanom 0anaHCMpOBKM OYEHb BaXHO OMNPEfEeNnnUTb Y4acTOK [pyHTa,
cBobOAHbIV OT MeTannomycopa (rso3au, Npobku u T.4.).

HaxaTtne KHonku
6anaHCMpOBKM rpyHTa.

MegneHHo M nnaBHO MoOKayMBas [aTyMK MO BepTUKanM Hapg rpyHTOM (B
aunanasoHe npumepHo ot 30 cm oo 5 cm), goxauTech, korga npubop NpocurHanuanpyeT
KOpPOTKOW Menoauern o6 ycrnelwHoMm BbINOnMHeHUN 6GanaHcupoBku. Y6edumecb, 4mo
2odoepaMma cuz2Ha/la om epyHma pacriosiazaemcsi Ha

: =] 3KpaHe cmpo20 20pu3oHmManbHo. B npomueHomM cny4ae
S T WU WU noemopume 6asaHcupoegKy euje pas.

: Ecnv nog  patuskom  npubopa  HaxogutcA
HebonbLION MeTannnyeckmin O06BbEKT, TO MO OKOHYaHWK
KOpOTKOW Mernoguu, npubop BblAacT nocrnegoBaTeribHOCTb U3

nepeBoauT TNpuUGOP B PEXMM aBTOMAaTUYECKOW

PAZA: B11°  or: Goer

Puc. 7 OBYX  KOPOTKMX  TOHOB, coofOwatwowen o  Hanuuuu
: Fl MeTannuyeckoro obbekta M O TOM, 4YTO 6anaHcMpoBKY
__________ : HeobxoanmMo nposecTu B [Apyrom mecTte. Ecnm asosoe

BMUsiHNE OObeKTa CMMLIKOM BENUKO, TO MpuMbop «CooBLUT»
: TONbKO OBYMA KOPOTKMMWU TOHAMU O TOM, YTO OH He MOXeT
#HSA: Bl1® Lr: 8881 cFanaHcuMpoBaThCA.
Puc. 8 Mpun 3aBeplieHn 6anaHCMpPOBKW, B HWXKHEW CTPOKE
3KpaHa creBa MOSABUTCS UM(POBOM IKBUBANEHT YPOBHSA
6anaHca (cpasa), a cnpaBa UMPOBON IKBMBANEHT YPOBHA curHamna ot rpyHta (Puc. 7).
OTU 3HAYEHMSA HOCAT CryXebHbIA xapakTep.
3HaveHusa Pasbl 3aBUCAT OT NPOBOAMMOCTY rPyHTa, TeMnepaTypbl U psaga Apyrux
haKkTopoB. YPOBEHb CuUrHama OT FpyHTa OnpefenseTcs ero MarHMTHbIMW CBOWCTBaMM,
OVHaMUKOW nepeMeLLeHns 1 anana3oHoOM BepTUKaNIbHOro Maxa.
BBOA
\cTaTuka

Mpwn HeobXoAMMOCTN, HaxaB KHOMKY , Bbl MOXeTe nepentn B pexum
py‘-lHOI;I 68ﬂaHCMpOBKM. [pn aTOM B NpaBOM BEPXHEM yrny 3KpaHa noABUTCA 3HaK «P»,

COOTBETCTBYOLLUIA py4HOMY pexumy (Puc. 8).
BPYYHYIO OTKOppeKTupoBaTb  hasoByto
COCTaBMAOLYIO FPYHTa C MOMOLLBIO KHOMOK T .3 , AobuBLIMCbL TOrO, 4TO

B oatom pexume Bbl MoxeTe
rogorpaMmma ot rpyHTa yknagblBanacb B rOpU3oHTarnbHY NTUHMIO.

BANAHC
TPYHTA
Mocne 3aBepLueHus npoueaypbl 6anaHCUPOBKN HAXMUTE KHOMKY

BO3BpaTa B pabounin pexum.
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MpockaHupynte B pexvme PB-KT gatymMkoM 4mcTbi y4acTok rpyHTa n ybeaurech
B OTCYTCTBMM JIOXHbIX 3BYKOBbIX cpabaTbiBaHuii npubopa. B npoTmeHOM cniyvae,
nonpoOyiTe NoBTOpUTL GanaHCMpPOBKY eLlle pa3 B APYroMm MecTe.

B Tom cnyyae, ecnu Bam He ygaeTtca onpegenuTb YMCTbIN y4acToOK rpyHTa Ans
npoBeneHnsi 6anaHCMpoBKKU, pekoMeHAyeM co3haTb Hekun wumwutatop. Ons stonm uenu
BblKanbiBaeTcsa dparmeHT rpyHTa (1-1,5 kr) u3 koToporo, no Heob6xoAMMOCTU, yAansHTCs
BCe MeTannocogepxawme obbekTbl. [Ona ynobctBa MCNONb30BaHWSA OYULLEHHBIA TPYHT
MOXHO CNOXWUTb B MONUITUNEHOBLIN nakeT. [lanee, BkIOYMB nporpammy 6anaHcUpoBKN 1
nonoxus npubop Ha 3emnio, NNaBHO MOAHOCUMTE MMUTATOP K AaTYMKy OO Tex nop, noka
npmbop He npourpaeT Menoauto, CoobLLaoLLy0 O TOM, YTO GanaHCUMpPOBKa BbINOMHEHaA.

B cnyyae, ecnu curHan oT rpyHTa HacTofbKo Man (KBapLeBbli MECOK, CHer), 4To
nporpamMmma 6anaHcupoBKM He MOXET 3anyCTUTBLCS, MOXHO NOPeKoMeHA0BaTh HacTpanBaTb
npmbop No UMUTaTOPY, KakoBbIM, HaNpPUMep, MOXET CNYXWUTb dParMeHT KpacHOro Kupnuya
BecoM okono 100 r. 3To JOCTAaTOMHO PacnpOCTPaHEHHbIN U CUITbHO MUHEPAanU30BaHHbLIN
martepuarn.

B pepkux cnyyasix, Hanpumep, nocrne CMeHbl AaTyvMka WM NOnbITOK
cbanaHcupoBaTbCA Ha MeTanmMyeckux 0ObekTax, MOXEeT BO3HWKHYTb CUTyauumsl, Korga
HEBO3MOXHO NPOBECTU aBTOMATUYECKYt0 BanaHCMPOBKY MO rPyHTY.

OTO npoucxoauT M3-3a TOro, YTO Tekyllee 3HayeHue asbl BeKTopa rpyHTa
BbIXOAUT M3 30HblI 3axBaTa CWUCTEMbl aBTOMOACTPONMKM GanaHca (Hanpumep npu
3Ha4YMTENbHOM M3MEHEHUW TEMMNEPATYPbI OKpYXatoLweln cpeapl).

Pewuntb npobnemy moxHo nposeas 6anaHCUpoOBKY B pydyHOM pexume. [ns aToro
BBOI

B pexume aBTOMaTMUYECKON 6ar|chv|pOB|<|/| HaXXMUTE KHOMKY (CTATHES ona nepexoga B

PYYHOWM PEXMM M C MOMOLLBIO KHOMOK nobeiTecb TOro, 4YTo Gbl BEKTOP
rPYHTa Mpu MOAHECEHUWU K 3eMIe Ha 3KpaHe AMUChnes nepemellancs crieBa Hanpaso B
CTPOro ropu3oHTarlbHOM HanpasneHun. [Mocne aToro aBTomMaTtuyeckas GanaHcupoBka
Oynet pabotatb kak 06blMHO. Takke MOXHO BOCMONB30BATLCSH PEXUMOM CUCTEMHOMN
6anaHcMpoBkK (CM. pas3gen «3amMeHa gaTyukay).

LI,I/ICKPI/IMI/IHALI,I/IOHHI:IIZ PEXUM NOUCKA U
EFO HACTPOUKA

OnckpyMrHaums - cnocobHoCTb Npubopa pearmpoBaTh Ha OOHM TUMbl OOLEKTOB U
urHopupoBatb gpyrue. K npumepy, Bbl MoxeTe HacTpoutb Npubop TakMum obpasom, Y4To OH
OyOeT pearvpoBaTh TOMbKO Ha OOBEKTLI U3 LBETHbIX METAMMOB U UTHOPMPOBATb NPU 3TOM
BCE OCTanbHoe. B HeKOTOpbIX Cryyasx 3TO NO3BOMSET MOBbLICUTL KOM(OPTHOCTL MoMcKa.
OpHako criefyeT MOMHWUTb, YTO B pexuMe AMCKpMMUHaLUWM Bo3pacTaeT M pUCK nponycka
nonesHblx 06bekToB. B nobom cnyyae BbIGop ocTaeTtcs 3a Bamu.

[vanasoH AMCKPUMMHALMM 3a4aeTcs MOSIOKEHNEM U LUMPUHOW CekTopa Noucka.
MeTannopetektop 6yaeT pearvpoBaTb TONMbKO Ha Te 00bekTbl, rogorpadbl KOTOPbIX
nonagarT Mexay NeBow 1 NpaBon rpaHuuammn cektopa. Hanpvmep, ona noucka o6beKToB

U3 LBETHbIX MeTannoB CEKTOp Moucka MOXeT BbIrMsAAeTb
+3b 16 B rakvapuc. 9.

IE' KHonka nossonsetr Bam onepaTusBHO
nepekn4yaTtbCA M3 pexunma MNoucka BCEeX MeTaslyioB B
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pexvM AUCKpUMMHaLMM n 06paTHo.

Hannune cektopa Ha OKpaHe Jucnnes CBMAETENbCTBYeT O TOM, 4TO Bebl
HaxoauTeCcb B OWCKPUMMHALUMOHHOM pexume. [Mpu 3ToM 3BykoBas wuHaukauus Gyget
cpabaTtbiBaTb TONbKO Ha Te O0ObekTbl, rogorpadbl KOTOpPbIX MOMafalT B He
3alUTPMXOBaHHY0 obnacTeb.

HACTP.
o LBUCKP.
Onsa HaCTPOUKN OUCKPUMUHALWUN HaXMUTE KHOMKY . Tenepb nytem

nocrnefoBaTenbHON YCTAHOBKM MOJOXEHWS NEBOW M NPaBON rpaHuL, cekTopa noucka Bel
MOXeTe 3aaTh Xenaemyt obnactb AUCKPUMUHALNN.
B BepxHel yacTu aKkpaHa, creBa W crpaBa BbiCBEYMBAKOTCH TEKyLLME 3HAYEHUS
rpaHuL, cekTopa noucka B rpagycax HakrmoHa OTHOCUTENbHO BEPTUKANbHOW OCU 3KpaHa.
Mpn 3TOM, 3HA4YeHMEe U3MEeHSeMOW B [aHHbIN
MOMEHT rpaHuubl MNOACBEYMBAETCS  NPSIMOYrOMbHON

pamkow (puc. 10).

[ns n3ameHeHns nonoXeHust rpaHuLbl CekTopa

+86

- -4
. T s
NOUCKa BOCMOJIb3ynTECH KHOMKaMu n .

[ina nepexoda K HacCTpovike [APYron rpaHulbl Ccektopa
BBOA Puc. 10
CTATUKA

Bl X = D

HaXXMUTE KHOMKY

Kak yxe oTMe4yanocb, B pexume JOUCKPUMUHALUMW WK3-3a BMAUSHWA TPyHTa
BO3pacTaeT pMCK Nponycka 0OBbEKTOB, MO3ITOMY LUMPUHA CEKTopa noucka He AomkHa ObiTb
o4yeHb y3kon. Mbl He pekomeHayem ycTaHaBnuBaTb ee yxe 20-25 rpagycos.

- JWUCKP.
D,ﬂﬂ BbIXoda U3 pexnma HaCTPOUKN ONCKPUMUHALNN HAXXMUTE KHOMKY .

PEXUM NMOUCKA «BCE METAIJbI»

Pexum noucka «Bce MeTannbl» B OTAMYME OT AUCKPUMUHALUMOHHOIO pexunma
nossonseT obHapyxuBaTb nobble mMeTannuyeckne OObEeKTbl Kak M3 LBETHbIX, Tak U U3
YepHbIX METanIoB.

B kakomMm u3 pexumMoB BECTW MOUCK — 3TO FMYHOE MpPEeanoYTEHME KaXOoro
nonb3oBaTensi.

OpHako, cnegyeT 3ameTuTb, YTO paboTa B OUCKPUMMHALMOHHOM PEXUME MOXET
npuBOAMTL K MponyckaM crabblXx CUrHamoB OT «MOMe3HbIXx» OOLEKTOB M3-3a CHOCa
CWUrHanoB BEKTOPOM rPyHTa, KOr4a OHW MOTyT BbIATY 3@ Npeernbl YCTaHOBNEHHOMO cekTopa
novcka. Mpu atom He OyaeT BO3MOXHOCTU MNPOBECTU [AOMOMHUTENbHbIE YTOYHSOLINE
nccrnenoBaHns CUrHarnos.

K Hegoctatkam pexuma «BCE MeTanmbl» MOXHO OTHECTU 3aTpyaHEHHOCTb
paboTbl Ha 3aMyCOpPEHHbIX TEepPpPUTOPUAX M3-3a CUNBbHOM NEPErpyXeHHOCTN 3BYKOBOM
MHAMKaLMK.

lMocKomnbKy CEeKTOp B pexunmMe «BCEe MeTanmbl» MOMIHOCTBIO OTKPbIT, B HEr0 MOryT
nonagaTtb WU CUrHambl OT Tak Ha3blBAEMbIX «FrOPsYMX KaMHeW» 1 npubop ByaeT BblaaBaThb
BbICOKOTOHAsbHbIE CUrHarmbl Kak OT «LBETHbIX» 0OBbEKTOB. OTO caenaHo A OTbICKaHUs
KaMHeWn MeTEOPUTHOIO NPOUCXOXAEHUS. ViaeHTndnUMpoBaTb «ropsyne KamHU» MOXHO Mo
BbICOKMM penTuHram VDI (oT +86).

Wcknountb cpabaTtbiBaHMe npubopa Ha Nogo6Hble OOBLEKTbI MOXHO BBeAs Tak
HasblBaeMbIi MOAEPHU3NPOBAHHLIN PEXMM «BCE MeTansbl» YyCTAaHOBUB rPaHULbl CEKTOPA
avnckpuMmyHatopa ot -86 go +86, nubo BOCNONbL30BaTbCA anropuTMOM MOAABIEHUSA
«ropsumx kamHen» (cm. ctp. 15).
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OUHAMUYECKWUIA U CTATUMECKUU PEXUMbI
PABOThI

OvHamunyeckuin pexum ABnNsAeTcs OCHOBHbIM pexnmom paboThbl
meTannogetektopa. OH xapakTepusyeTcd TeM, YTO 3reKTpPOHMKa npubopa MOCTOSHHO
NoACTpanBaeTCs Nog CPaBHUTENLHO MEAEeHHblE U3MEHEHNS COCTOSIHUA rpyHTa. [oaTomy,
B 3TOM pexume npubop pearnpyeT Ha NCKOMbIE OOBEKTbI TOMBLKO B MOMEHT NepemMeLLeHns
patyvka. Ecnm patumk 3adwmkcmpoBaTtb Hag OOBLEKTOM, TO 4Yepe3 HEeKoTOpoe BpeMms
3BYKOBOW CUrHam ucyesHeT. OTO OCHOBHOW PEXUM, B KOTOPbIN Balw getektop BxoguT npu
Ka>KOAOM BKIHOYEHUN.

Cratnyeckunii pexunM MCrosnb3yeTcs Kak JOMOMHUTENbHBIN U CAY>XUT B OCHOBHOM
AN YyTOYHEHUS MECTOMNOMOXEHNA HanaeHHoro obbekta. B oTnunume OT AMHaMuyeckoro
pexunma B HEM HET NOCTOSIHHOM NOACTPOMKU 1 MOSTOMY OH

E He npeaHa3Ha4veH and annTtenibHOro noucka.
[Ona nepekntoyeHns npubopa u3 OCHOBHOIO
. NOUCKOBOIo pexuma B CTaTUYECKUA HaXmuTe KHOMKY
Z] : ((BBon
i m ey Mpu 3TOM B NpaBoii CTOPOHE 3KpaHa NosiBNseTcs

Puc. 11 3Hak «C», a cnesa 3HayeHWe napameTpa yCUNeHus Ans

CTaTU4eCKOoro pexumma C BO3MOXHOCTbHO
€ero  M3MeHeHua npu nomMoLn  KHOMOK MeoTa Brnouanina

Ap
Viveild DRJInJISnvin

[— ] [& +] CTaTMYeckoro pexuma

T n S (pnc. 11). 3HauveHne
ycuneHua cTaTn4eckoro pexuma
noabupaetcsa 3KCMepUMEHTanLHO, B
3aBMCUMOCTM OT KOHKPETHbIX ycrioBuin. Ha
BblbOp 3TOro napameTtpa OyayT BAUSATb u

penbed rpyHTa, 3aMYyCOPEHHOCTb

TeppuTopun, U3MEHeHne TemnepaTypbl U QbbeKT

T.0. PekomeHgoyem HavaTb CO 3Ha4YeHuin 6- HapacTtaHue
7. TOHa 3Byanl«1ﬂ

Kak yxe ynomuHanocb, AaHHbIN
PEXMM CRY>XUT ANs onpeneneHnst TO4HOro
MECTOMONOXEHNSA npeamMera. Daanm
HEKOTOpble MeTOoAMYeckue CcoBeTbl MO

i

ran A

O \
npaBUNbHOMY  WCMONb30BaHWID  3TOrO

pexuma. / /\

O6Hapyxus B  AMHaMU4YECKOM /\ A
(ocHoBHOM) pexume noucka = — # ﬂ
MeTannuMyeckuii  npeaMeT U NpPUHSB
pelleHvne ero BbikonaTb, ONpeaenuTe ero
TOYHOe MecTornonoxeHne. C 3TON Uenbo
oTBeauWTe gatyumk npubopa OT  30HbI Puc. 12
YYBCTBUTENBHOCTW K HalaeHHOMY MpedMeTy BIIeBO MMM BMpaBo (NMuHUst A, cM. puc.12).
Mocne Yero BKIOYUTE CTAaTUHECKUIN PEXUM.

MakcumanbHO mMOYHO ebidepxueasi paccmosiHue Mexady 2PyHmMoM u
damyuKoM, NPoCKaHMpynTe 3TOT 06bekT B 0bpaTHOM HanpasneHun. 3aduKcMpyinTe Ha
nHuM A mecTo (koopauHaTy) rae ToH 3Byka Obin Hanbonee BbICOKMM.

3ateM oTHecuTe [aTyMK OT 30Hbl YyBCTBUTENIBHOCTU  MNePneHAMKYNSIPHO
HavanbHOMY HanpaBneHuto (A) ckaHMpoBaHUs (Hanpumep, Brepes) no NMHUK B.
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Mpn 3TOM OTBOA AaTyMKa B 3TOM HanpaBfeHNW AOMKEH NPOXOAUTb Yepes nepBoHaYvasnbHO
3adhMKCMpPOBaHHYO koopauHaTty. CHOBa BKIIOUMTE CTaTUYECKUi pexum. lNMpockaHupyinTe
06beKT MO nuHMM B MakcumasbHO MO4YHO ebidepikusasi paccmosiHue Mexay
e2pyHmom u damyukoMm. 3adVKCUPOBaHHas KOOpPAMHATa MaKCUMarbHOro Mo 4actoTe
TOHa 3By4aHus Ha NuHUM B 1 ByaeT onpeaenaTe TOYHOE MeCTONosoXeHne ob6bekTa.

o CTATUKA
Onsa BO3BpaTa B AUHAMUYECKNN PEeXUM eLle pa3 HaXXMUTE KHOMKY .

PEXXUM «TYPBO»

B pexume «Typbo» patymk npubopa paboTaeT Ha OPCUMPOBAHHOM TOKE
BO30yXAeHUsl.  [laHHbIA pexurM MO3BOMSET MOBbICUTL YYBCTBUMTENbLHOCTL Npubopa U
YNyYWnTb 3alULLEHHOCTb paboThl Npubopa OT BHELUHUX 3IEKTPOMArHUTHbIX NOMEX.

BHumaHue! B pexume «Typ6o» 3HayumesibHO o3pacmaem moK
nompe6neHusi npubopa, YMO COOMEEMCMEEeHHO COKpauwjaem epeMsi €20
HenpepbieHol pabombi om UCMOYHUKa NUMaHusl.

Mepekntountbcsa B Pexxum TYPBO 1 06paTHO MOXHO C MOMOLLbIHO KHOMKM ,
Haxogscb B MnouckoBoM pexume. lMpu aToM Heobxogumo ybeauTbCs, YTO 3HAYEHUSI
napameTpoB Yysct. KT, Yyesct. PB/CT u [pomkocTb Ha 3KpaHe Aucnness He
oTobpaxatoTcs.

PEXUM S-AINIMOPUTMA

M3 MouCKOBOM NpakTMKM W3BECTHO, 4YTO OONbLUMHCTBO MeTanfnoaeTekTopoB
pearupyloT Ha MIoCKMe XernesHble OObEeKTbl Kak Ha LBETHble. B 3HaunTenbHoOW cTeneHu
pewnTb Npobnemy nNpaBuIbHOW MOEHTUMUKALMN Takmx OObEKTOB MOMoraeT crneuuansHO
pa3paboTaHHbIN HaMu S-anropuTMm.

Haunbonee 3pdekTBHO NpUMEHEHME 3TOro amnroputMa Ans uaeHTUdmKaumm
NITOCKNX >Kene3HblX 0O6bekToB Hebonblon nnowaau (go 15 CM2), HanpuMMep MuBHbIE
npo6bku, NpopXaBeBLUNE KyCKW KPOBIK, U T.4., C PEATUHIoM curHana 6onbiue 10.

Mpy oBHapyXeHUM NpMBopoM OGbeKTa C «COMHUTESNbHLIMY» LIBETHLIM CUrHaNom
(BblCOKOrO TOHa) U perTuHrom Gonblie 10 MOXHO MPOM3BECTU MPOBEPKY MPaBMIIbHOCTM
naeHTUUKaUmMm obHapyXeHHOro o6bekTa npu NOMOLM S-anropmutma.

HeT Heo6xoaAMMOCTU MCMNOMb30BaTk 3TOT anroputM Mpu OOHO3HAYHbIX 3BYKOBbIX
CcuUrHanax HW3Koro ToHa, T.e. Korga oObekT M Tak O4YeBWAHO XenesHbii. He 3abbiBaiiTe
KOHTPONMUPOBAaTh YPOBEHb CUrHana.

CnenyeT yTOYHUTb, YTO STOT PEXMM NPUMEHSIETCA HE AN Noucka, a TONbKO AN
YTOYHEHUS TuNa MeTanna npu UBETHOM OTKNMKe npubopa oT obbekta M npuHUMaeTcH
peLleHne 0 Heob6Xo0aAMMOCTY BblKanbiBaHUS.

Ha cdpopmy rogorpadoB OT LBETHbIX Lenen S-anroputm BUSHUA NPaKTUYECKU He
OKa3blBaeT.

CnepyeT Takke OTMETUTb, YTO C YBESNTMYEHUEM MIIOLLAAM MOBEPXHOCTU XKENE3HbIX
06bekToB 3h(PeKTUBHOCTb MPUMEHEHUSA S-anropMTma nagaer.

-+

[ns nepeknioyeHns B 3TOT PEXUM BOCMONb3YNTECH KHOMKOWA S , Npy 3TOM
3HayeHus napameTtpoB YyscT. KT, Yysct. PB/CT n poMKoCTb He AOMmKHbI 0TOBpaxaTbCcs
Ha 3KpaHe gucnnes.

-+

[1ns Bo3BpaTa B OCHOBHOW MOMCKOBbLIN PEXUM eLle pas HaXmuTe KHOMKY S
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MEHIO OOMNONIHUTENbHbLIX MAPAMETPOB

HaxaB kHOMKy Bbl nonyyaete poctyn K psigy [AOMOMHMTENbHbIX

napameTpoB, KoTopble pa3butel Ha 3 rpynnbl (puc. 13). HaBurauma no MeHw
OCYLLECTBNSAETCH C NOMOLLbIO KHOMOK T , S _J/CTamks)

3HayeHne B MpaBOM BEpPXHEM YIIy 3KpaHa yKkasbiBaeT Ha HOMep nporpammbl
nonb3oBaTens, KoTopas B AaHHbIN MOMEHT pedaKkTupyeTcs.

MAEBHOE MEHWY [1] MAPAMETPEI NOWMCKA  [11

| IHFHME TPELTILHFLE R EDF"H.
K.
HACTFOMEHW 3KFPRAHA CrkoFocTe AMNE 2
HoHneHKe 9
HACTPOMKEH 2BYERA Fag. HacToTa aras

HACTFOHKH FBYER [1] HACTFOWKMW 3KFPAHA  [C11]

H:mu FEN-ET 0 |_amsEmnng|
on-ed ToHoE 4 OHTFacT T
Ig,nHT. KT B [HakonneHds 3

F. cnat. c.

=
MFoMeoCcTE Fe =

Puc. 13

NMAPAMETPbI NMONCKA

Ycn. [loucka. [Hopm.(HopmanbHbie), M.Mycop(Memannomycop)] Onuus
npefHasHa4yeHa Ans ontuMmusaumm paboTbl Npnbopa B HOpMaribHbIX YCIIOBUSIX U YCIOBUSIX
3aMyCOPEHHOCTU TEPPUTOPUN Norcka. 3aMyCOPEHHON CHMTAETCA TEPPUTOPUS Ha KOTOPOW
paccTosiHue mexay HebonbLIMMK MeTannM4yeckumm obGbekTamun (rBo3gu)
npeacTaBnsAnLWMMM u3 cebsa MeTannomycop CocTaBnsieT 1-2 avameTpa AaTyuka.

Ons paboTbl Ha Takux Tepputopusix wucnonb3ynte pexum «M.Mycop». B
OCTanbHbIX CIy4asix peKoMeHayeM MUCMNonb30BaTh pexum «Hopm.».

Pexum «M.Mycop» xapaktepusyeTcs 6onee ObICTpbIM anropuTmom obpaboTku
CWUTHamnoB, XOTS1 U HECKOMbKO MPOUIpbIBAET B YyBCTBUTENBHOCTU.

MrK (ModaeneHue «2opsAvux kamHeli») [Bkn./Bbikn.]. JanHas onuusi BkoYaeT
anropuTM MOAAaBMNEHWs 3BYKOBOW peakuun kaHana wvpeHtudukauum (KT) Ha «ropsuuve
kaMmHu»(IF'K) (kamMHM C MOBbIWEHHBIM coAepXaHnem eppookcmMaoB). Ms-3a usnyeckmx
ocobeHHocTen B3anmogenctaust BTI ¢ MK, peakuuto Ha HUX 4acTo NyTalT C peakumen Ha
KpYnHble MeAHble Unu cepebpsHble MOHETbI. AMropyMTM MO3BONSET pasnuuMTb 3TU OBa
TUna peakumm n He «o3By4dmBatb» K. Onumsa nporpammHo oTknoyaemas. PakT BKIOYEHUS
MK oTtpaxaetcs Ha akpaHe B Buae Hagnucn «FK» B npaBom BepxHeM yrny noA
MHAMKaTopoM paspsaga 6atapen. Peakuus kaHana o6Hapyxenus (PB) Ha K ocTaeTcs.

BHumaHue! Anzopumm asmomamuyecKu omkiio4aemcsi npu nepexode e
npozpammy M.Mycop.

Ckopocmb AlB [Bbikn./1/2]. 3TOT napaMeTp MO3BOMSIET YCTAaHOBUTbL CKOPOCTb
aBTOMOACTPOVKM GanaHca no rpyHTy (He nyTawTe ¢ GanaHcupoBkoW No rpyHTy). AllB
nossonsieT npubopy aBTOMaTUYECKM MOACTPaMBaTbCS MO MEANEHHbIE WU3MEHEHUs
Temnepartypbl U1 MUHepanu3auun rpyHta. CneagyeTt 3amMeTUTb, YTO 3Ta aBTONOACTPOMKA HU
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B KOEM CIly4ae He 3ameHsieT npoueaypy 6anaHCMpOBKM MO IPYHTY, @ NULlb KOPPEKTUPYeT
6anaHc rpyHTa B HebonbluMx npegenax BO BpeMs noucka. B HEKOTOpbIX cryyasx
(bonbluoe KONMMYECTBO METannoMycopa, CKOMreHue «ropsiumx» kamHen) AlNB moxet
paboTtaTb He KoppekTHo. B aTnx ycnosusx AlNB nyywie oTknounThb.

BHumaHue! Ecnu npubop dnumesnbHO epeMsi He UCMOJIb308asics, mo OJis
KoppekmHoUl pabomsi Al1b Heo6xo0umo npoeecmu 6anaHc Mo 2pyHmy.

Ycunenue.[1..9]  3toT napameTp npegHasHa4eH ans YCTaHOBKM
YyBCTBUTENBLHOCTU Npubopa Mo KaHany peanbHOro BpeMEeHU U MAEHTUMUKaLUMOHHOMY
KaHany ogHoBpeMeHHO. B GonbluMHCTBE crny4yaeB BblbMpawnTe MakCMmanbHOe 3HadeHue
(9). MeHbLUWe 3HaYeHWs napameTpa MOryT NPUroAnTLCS, HaNpUMep, AN noucka 6onbLumx
He rnyboknMx 06 bEKTOB Ha CUIIbHO 3aMYCOPEHHBIX Y4YacTKax.

Pa6. Yacmoma [-5..{enmpanbHasi yacmoma pa6bomsbi npu6opa..+5]. 31oT
napameTp perynupyeT cABur paboyven 4acToTbl NpefHasHayveH Ans yMeHblleHns addekra
B3aUMHOro BMMsAHMA NpubopoB paboTalwmux B HEnocpeacTBEHHOW 6nusoctn gpyr ot
apyra. Perynupysa aToT napameTp Ha o6oux npubopax MOXHO A0OWTbCA MUHUMAarbHOro
BMUSAHUA UX OPYr Ha Apyra 1 NoBbICUTb KOM(OPTHOCTL COBMECTHOW paboTbl Ha Gnmnskmx
paccTosiHusAXx 6e3  3HauuTenbHbIX NOTEPb B YYBCTBUTENBbHOCTM UM KayecTBe
naeHTuduKaumm.

[na 6Gonee addeKkTBHOrO nNOAaBNeHUss B3aWMHOIO BRWUAHWA OBYX PSAOM
paboTatoLmx MPrbopoB MOXHO NMOPEKOMEHA0BaTbL pa3HOCUTL MX paboure YacToThl.

Bcerga nomHuTe, 4TO pAAoM paboTatoLwme nprbopbl MOryT 3HAYUTENBHO CHUXAaTb
rnybuHy noucka.

Jlydywe  Bcero  BblbuMpaTb  ypoBeHb  paccTponlkn  paboumx  vactoT
3KCMepyMeHTanbHo, UKCMPYs MpU 3TOM PacCTosHWEe Mexay AaTynkamu npubopos
npoBepsist BO3AYLUHY YyBCTBUTENbHOCTb MOCIEAHNX.

MomHuTe, YTO AaTuMKM NPUBOPOB AONMKHBI pacrnonaratbCs B OOHOW MIOCKOCTH,
YTO COOTBETCTBYET VX pearlbHOMYy B3anMOPacronioXeHus B NpoLiecce nomcka.

BrumaHue! [locne 3aeepweHusi pe2ynupoeku 4Yacmom npubopoe He
3abydbme npoeecmu 6anaHcupoB8Ky Mo 2pyHmy.

HACTPOWMKA DKPAHA

Modceemka. [lapameTp NO3BOMSET W3MEHATb SPKOCTb CBEYEHUS 3KpaHa.
KpaliHee neBoe nonoxeHve nHaukaTopa noAcBEeTKM COOTBETCTBYET MOMHOMY BbIKITHOUYEHMIO
noaceeTkn. CnegyeT NOMHUTbL, YTO CIIMLIKOM GOMbLIOA YPOBEHb MOACBETKA YMEHbLUAEeT
Bpemsl paboTbl npubopa oT 04HOro KoMMrekTa baTapei.

Konmpacm. [MapameTp ycTaHaBnuBaeT XeNnaemblii YpPOBEHb KOHTPACTHOCTU
avcnnes.

HakonneHue [1..4]. MNapameTp nNo3BonsieT COXpaHATb Ha aKpaHe gucnned ot 1 oo
4 roporpadmyecknx KapTMHOK OAHOBpPEMEHHO. BbiBOO Ha aKpaH HecKonbKuX rogorpadoB
MOXET ObITb NONE3€eH, HaNpPUMep, Npu aHann3e CemewncTBa OTKIMKOB OT OOHOMO U TOTO Xe
06bekTa Npy CKaHMPOBAHUM B pasHbiX HaMpaBreHusaX, a Takke AN OLEeHKN KOMOWHauum
Lenen.

HACTPOWKA 3BYKA

Tun. 3e. UHO. [PB/PB-M/PB-KT/PBI1-KT] B npnbope peanusoBaHbl YeTbipe Tuna
3BYKOBOW MHAMKALNN:

PB [PeanbHoe epemsi]. B naHHOM Tvne MHOMKaUMK 3BYK BblAETCA CUHXPOHHO C
NPOHOCOM fAaTyuka Hapg obbektom. [pu atom, nMpwu NpubnuXKeHun AaTynka K 0ObekTy
rPOMKOCTb 3ByKa HapacTaeT, a npu yganeHuu ybbiBaet. OTOT TN MHAUKaLMW No3BonseT
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peanu3oBaTb MakcumarnbHylo rnybuHy obHapyxeHuns 6e3 3ByKOBOW MAEHTUMKaLMKN Tuna
obbekta (Bce curHambl ogHoro ToHa). Pexwum PB uvcnonbsyetcs, korga HeobGxoovMmo
npegensHo rnyboko “ 3auennTb” Lenb, HanpMMep Ans noucka no BOEHHOW TemMaTuke.

PB-M [PeanbHoe epemsi - Mynbmu4yacmomHbil]. TOT peXuMm oTnmM4aeTcst oT
pexvma PB Hanmuvem MHOrovactoTHOW maeHTudmkauum Tunos obbekToB. Konunyectso
TOHOB naeHTUdvkaumm 3agaetca napameTpom Komn-Bo TOHOB U MOXeT ObiTb OT 2-X 40 4-X.
Pexum moxeT BbITb pekoMeHaoBaH Ans paboTbl HA CUIBHO 3aMYCOPEHHLIX MECTax.

PB-KT [PeanbHoe epemsi - Kopomkuili moH]. [JaHHbIA TN MHAMKALUK SBNSIETCS
OCHOBHbIM. 3ByKOBasi MHAMKAUUA Hanuuusa obbekTa B HEM MNpOMCXOAMT B 2 3Tana.
CHavana nosBnsieTcs 3BYK peanbHoro Bpemenu (PB) cpepHero ToHa, a 3aTem, nocre
naeHTndukaumm Tuna obbekTa CMEHsIeTCsl 3BYKOM KOPOTKOrO TOHa COOTBETCTBYHOLLEN
YacToTbl. [NUTENbHOCTb 9TOr0 TOHA MOXHO U3MEHSITb C MOMOLLLIO NapameTpa Anut. KT.

PBI1-KT [PeanbHoe epemsi 0o nopoza - Kopomkuti moH)]. Hapsgy ¢ PB-KT Tak
Xe SIBNAETCS OCHOBHbIM TUMNOM 3BYkOBOM UHAMkauun. Ot PB-KT oTnnyaetcsa meHbLuen
3arpy>XeHHOCTbLIO 3ByKamu.

3AMEYAHUE! B duckpuMuHauyuoOHHOM pe)Xume UcMnosib3yemcsi mosbKo
00uH mun 38ykoeol uHoukayuu — PBI1-KT.

Kosn-eo ToHoe [2, 3, 4, 5]. MNapameTp ycTaHaBnuBaeT KOMMYECTBO 4YacToT
3BYKOBOW MHOUKALNN.

Anum. KT. T[lapameTp ycTaHaBnvBaeT YpOBEHb ANUTENbHOCTU 3By4YaHWs
TOHanNbHbIX MNOCHINOK B pexumax 3BykoBow nHaukaumm PB-KT u PBI-KT. KpaiiHee nesoe
NnonoxeHue nHankaTopa COOTBETCTBYET CaMOMY KOPOTKOMY MO ANUTENbHOCTU TOHY.

Ip. cna6. c.(Fpomkocmb cnabbix cuzHanoes) [1..9]. PerynupoBka paHHOro
napameTpa no3BonseT U3MeHATb rpoMKOCTb KT crnabbix CUrHanoB OT MEMKUX Unun ry6oko
nexawmx uenei. Manble 3HayeHUss 3TOr0 napameTpa MO3BOMSIOT KOHTPONMPOBaTb
YPOBEHb CWUrHana no rpoMKOCTU 3ByYaHusi B Oonee LUMPOKOM AMana3oHe W3MEHEHMS
nocnegHux. OgHako, curHanbl OT ManbIX UK NpeaenbHO rmybokMx 06bLEKTOB MOryT BbiTh
cnuwkoMm  Tuxumu.  [loaToMy, 3HayeHuMe  [daHHOro napameTpa  noabupaetcs
3KCNepUMEHTanbHO, No4 MHAMBUAYaNbHbIE NPeanoYTEeHMS NoNb3oBaTens.

F'pomkocmsb Fe [1..9]. NMapameTp perynupyeT rpOMKOCTb 03ByYMBaHUS OOBbEKTOB
13 xenesa B KaHane ngeHtudukaummn (KT). MHoraa, ¢ uenbio NoBbileHNs KoMOpTHOCTM
novcka, GblBaeT MOMe3HbIM MPUIMYLWNTbL WHAMKAUUIO ODOBLEKTOB U3 Xene3a. 3HayeHue
napameTpa TaKke BblOMpaeTCcs UCXoAs M3 JUYHBIX MNPEANOYTEHUNA MONb3oBaTeNs.
3HaveHne pomkocTb Fe — 9 BblpaBHMBaET YpPOBHM IPOMKOCTW CUrHaroB OT Xernesa u
«LUBETHbIX» 0OBEKTOB.

B cnyyae HaxoxgeHuss noa AaTYMKOM KPYMHbIX OOBEKTOB NeperpyxaroLmx
3MNEKTPOHHYI0 cxemy, npubop OyneT BblgaBaTh 3BYKOBYH M BU3yarbHYKO CUrHanm3auuio
neperpysku.

NMPOIrPAMMBI NOJNIb3OBATEIA

B npubope npegycmoTpeHa BO3MOXHOCTb PEAaKTUPOBAHUS U COXpaHeHus 4-X
He3aBMCMMBbIX MporpamMm noucka. B kaxpow nporpaMme nonb3oBaTeflb MOXET MO CBOEMY
YCMOTPEHUIO YCTaHOBUTb 3Ha4YeHne noboro 13 MMeLLWMNXcs napameTpos.

Ne
nPOIP.

Mporpammbl nocnegoBaTenbHO NEPeKoYaloTCa KHOMKON , Mpn 3aTom B
NpaBOM HWXHEM Yriy 3KpaHa oTobpakaeTcs HOMep TeKyLLew NporpaMMbl.

3aBoAckue yCTaHOBKM 3HA4YeHWW napameTpoB Ans Bcex 4-x nporpaMmm
npeacTaBneHbl B Tabnvue 1:
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Tabnwuua 1.
MapameTpsbl 1 nporp. | 2 nporp. | 3 nporp. | 4 nporp.
YyscTtButensHoctb KT | 2 6 9 9
YysctButenbHoctb PB | 5 6 7 8
'poMKOCTb 9 9 9 9
Pexum TYPEO OTkn. OTkm. OTkn. Bkr.
Ycn. MNoucka Hopwm. Hopm. Hopwm. Hopwm.
Twn 3B. VHA. PBIM-KT PBM-KT PB-KT PB
MrK OTkn. OTkn. OTkn. OTkn.
Ckopoctb Alb 2 1 OTkn. OTkn.
Ycunexue 9 9 9 9
Hakonnexve 1 1 1 1
Kon-Bo ToHOB 4 4 4 4
Ip. cnab. c. 6 6 6 6
pomkocTb Fe 9 9 9 9
Pab6. yactoTa LleHTp LleHtp LleHTp LleHTp

MapameTpbl: [Modceemka, KoHmpacm w [num. KT HenocpeOocTBEHHO Ha
NMOWCKOBbIE BO3MOXHOCTM npubopa He BnUSKT U MoOryT ObiTb BblIOpaHbl Mcxogs w3
NPeAnoYTEeHNI KOHKPETHOrO nonb3oBaTens.

OpHako, cnegyeTt 06paTUTb BHUMaAHME Ha 2 MOMEHTa:

- 6e3 kpanHen Heob6XOAMMOCTM He YCTaHaBMNMBaWTe BbICOKNE 3HAaYEHUs napameTpa
MopceeTka akpaHa, MO0 3TO MOXET MPUMBECTU K YMEHbLUEHUIO BpeMeHN paboTbl
npubopa oT ogHOro komnsekTa 6atapen.

- He pekoMmeHOyeTCsl yCTaHaBNuMBaTb CNULLKOM BbICOKUIA ypOBeHb napameTtpa Onur.
KT npu paboTe Ha 3amycOpeHHbIX yyacTkax, Ans 6bonee 4yeTkoro pasgeneHus
6rM3KopacnonoXeHHbIX 00 BHEKTOB.

3aBoAckue 3HayeHUst BCeX MapameTpoB XPaHATCS B namatu npubopa u
nonb3oBaTtenb MOXeT B MobON MOMEHT BEPHYTLCS K HUM, A11si Yero HeO6X0AMMO BKIIOUNTb

npnbop OQHOBPEMEHHO yAEPXMBas HaXKaToW KHOMKY m W yaepxuBaTb ee HaxaTon
[0 OKOHYaHMS NMPOUTPbIBAHUS MENOANM.

Mporpamma 1 npegHasHaveHa Ans Nerkoro M KoMgOPTHOro nowcka Hernyboko
3aneraroLwmnx o6 LEeKToB.

Mporpammbl 2 1 3 ABASIOTCA OCHOBHBIMW MporpaMmmamMu nowcka, npyu atom 3
nporpaMMa Heckonbko 6ornee 4yBCTBMTENbHA MO CPABHEHWIO CO 2-OW, XOTH W MeHee
KOMpOpTHa A5 MOUCKA Ha FPYHTaxX CO CIOXHbLIM penbedom.

Mporpamma 4 - ana cnyyaes, korga TpebyeTca NOMCK Ha YyTb BoMbLUMX rMyBUHaXx,
0QHaKO, CTOMT NMOMHWTb, YTO NPU ITOM CHUXKaeTCs KOMAOPTHOCTb MOMCKa, YXYALIATCH
naeHTuduKkaumMoHHble cBovcTBa npubopa, a Takke BpeMs paboTbl OT OQHOrO KOMMMeKTa
GaTapen cokpalaeTcs B 2-3 pasa.

MomHuTe, 4TO 3aBOACKME YCTAHOBKM He SBMAIOTCA AOTMOW, a npepnaralTtcs
TOMbKO Kak cTapToBas uHdopMauus AN Havana noucka. [anbHenwee B 3HAYNTENbHOW
cTeneHn 3aBucuT oT Bac. dkcnepumeHTUpyinTe U, Mbl Hageemcsl, YTO B CKOPOM BpeMEHU
Bbl cocTaBuTe cBom 6onee adpeKkTuBHbIE Y KOMGOPTHBIE MPOrPaMMmbl.

B ©BA3KM C MOCTOSIHHLIM COBEPLUEHCTBOBaHWEM Mpubopa U HakonneHnem
nonesHoro onelta ¢upma octaeBnsetT 3a cobon npaBo 6e3 yBeAOMMEHVUA W3MEHSTb
3Ha4YeHMss 3aBOACKMX MapameTpoB.

Becbma nonesHblIM Ha MpakTMke MOXeT OKasaTbCA  MCMOMb30BaHue
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3aKOMbLIOBAHHOIO MOCIe0BaTENbHOrO NEePeKioYeHns NporpaMM nomcka Ans nonyvyeHns
onepaTMBHOrO [0CTYNa K W3MEHeHMo 1oboro napametpa Haxo4sLErocs B MEHIo
npubopa. Hanpumep, n3meHeHne NoacBeTkU. [N 3TOro COCTaBNATCHA Napbl MOEHTUYHbBIX
nporpamm noucka (1 n 3, 2 n 4) eaMHCTBEHHOE pasnnyne B KOTOPbIX — 3HaYeHue
noaceeTkn (4NA O4HOW Napbl NPOrpaMm — BKIOYEHa, AN APYron — BbiknoveHa). fanee,
npv HEOGXOANMOCTU U3MEHUTL TEKYLLIEE COCTOSHME NOACBETKN, YK€ HE HYXHO Kaxabli pa3
3ax04QMTb B MEHI0O M MCKaTb HYXHbIA MYyHKT. MOXHO NpOCTO nepekntoyatb NporpaMmmbl
novcka.

roOAOrrPA® KAK CPEACTBO
WOEHTU®OUKALIUU

Bbiwe yxe YyNOMMWHAnochb, 41O

MHdOpMaLms o] HaAEeHHbIX obbekTax Gonei il KoHcepaHas
oToOpaxkaeTcsa Ha 3KpaHe pfucnnes B Buae Banka MO
rogorpadouyecknx KapTUHOK. Tak 4TO Xe Takoe Mpanata &1
rogorpad u ans 4yero oH HyxeH?  CurHan /
npvHUMaembli NPUOOPOM  XapakTepusyeTcss He
TONMbKO aMnANTYaon, HO U hason, T.e. sBNseTCA Meo3ae
BEKTOPHOW BENWYMHOW. BenunyuHbl amnautygbl u

Ik konogua

dasbl 3aBuUCAT oT ANeKTpohm3n4ecknx
napameTpos 00BbeKTOB, Takux Kak Puc. 14
3NEKTPONPOBOAHOCTb, MarHuTHas

npoHuUaemocTb, rnybvHa 3aneranus, reomeTpus W T.4. TOYHO onucaTb Xapakrep
NpVYHNUMaemMoro oT o6beKTa curHana Becbma CIOXHO, y4UTbiBas MHOroobpasue BrnsLLnX
¢akTtopoB. OgHaKo, OTMETUTb HEKOTOpPbIe OOLLME 3aKOHOMEPHOCTU MOXHO.

Bbiwe Mbl yNnomsHynM O TOM, YTO CUrHam AdaTtdvMka 3TO BEKTOpHas BenvuvHa,
XapakTtepuayLasaca amnnMtygon u ason. Ecnv nogHocuTb kakon-nnbo metTannmyeckmi
npegMeT K AaTyvKy, TO OYEBUAHO, YTO BeENuYMHa 3TOro BekTopa byaeT meHaTbes. [pu
3TOM KOHeL, BekTopa OyaeT onuckiBaTb HAa KOOPAUHATHOWM MAOCKOCTM HEKOTopble uUrypbl
(nyun, netnu un T1.4.). Takue durypbl NpUHATO HasbiBaTb rogorpadamu. [locnegHue
Hanbornee MOMHO OMNWUCLIBAKOT CMOXHbIA XapakTep B3auMMOOEWNCTBMS JdaTyMka C
MeTanIn4yeckumm obLekTamum.

Mpu aHanuse rogorpacoB crnefyeT 3anoOMHUTL HECKONBKO 0BLLMX NpaBun:

* rogorpadbl HebonbLMX 1 cpeaHux deppoMarHUTHLIX OOBEKTOB pacrnonaratTcst
B IeBOM KBagpaHTe (T.e. MMET oTpuuaTeNbHbI OTHOCUTENBHO BEPTMKANbHOW OCU Yron
HaKroHa);

* rogorpadbl 0OBLEKTOB U3 LIBETHbIX MeTannoB n 6Gonbwnx deppomMarHUTHbIX
06bEKTOB nexat B NpaBOM KBaApaHTe (MOMNOXUTENbHbINA Yron HaKMoHa);

* yem Gornblle NnoWadb OTpaxarollend NoBEepXHOCTU OOBbeKTa U YeM Bbille ero
3NEKTPONPOBOAHOCTb, TEM OOrMbLUE HAKIOH rogorpacda Brnpaso;

* rogorpadbl cpegHux 1 6onbLNX deppomMarHTHbIX 06 LEKTOB, Kak NpaBuno,

UmetoT chopmMy B BUAE NETNK;

* rogorpadbl 0GbEKTOB M3 LIBETHLIX METAINIOB B OCHOBHOM MPSIMbIE;

* B nMpaBunbHO cOanaHCUpPOBaAHHOM MO TrPYHTy npubope BEKTOp TrpyHTa
pacnonaraeTcsi BAOIb rOpU30OHTarnbHON OCK.

Mpumepbl rogorpadoB HEKOTOPLIX OOBEKTOB NPUBEAEHBLI HA pUc. 14.

Takum obpasom, aHannaupysi opMy 1 NonoXxeHue rogorpadga Ha KoopauHaTHON
NIOCKOCTU MOXHO C OnpedeneHHON CTeneHb BEepPOSTHOCTU WAeHTUMUMpoBaTb TuN
obbekTa.

CnegnyeT ydecTb, 4TO MNpuBedEeHHble MNpuMepbl rogorpacgoB  ABNSATCA
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naeann3npoBaHHbIMU U HE YYUTbIBAKOT BIINAHUA MUHEpann3aunn rpyHTa.

3AMEHA OATHUKA

3akpennTe QdaTyvMK Ha NNacTMacCOBOM LUTOKE MPU MOMOLLM Yy3na KpenneHus.
PaBHomMepHO obmoTanTe kabenb BOKPYr WTaHru. [ogknounte pasbeM kabensa gatymka kK
COOTBETCTBYIOLLEMY pa3beMy Ha 3NEKTPOHHOM Grioke.

Y6eamBLUMCh B OTCYTCTBUM BONU3N AaTYnKa METANNIMYECKUX NPeAMETOB HAXMNTE

KHOTKY , BKIouuTe npubop un yaepxuBanTe
KHOMKY Ha)kaTon, noka npmbop He npourpaeT Menoguo :
M Ha 3KpaHe KpaTKOBPEMEHHO MOSIBUTCA 3HayeHve  |........... oee e eaene
paboyen 4acTtoTbl JdaTyuMka, Mocne 4ero [AeTekTop :
aBTOMaTU4ECKM nepexoauT B noanporpaMmmy :

«cuctemHor GanaHcupoBku»  (puc.  15). TodHoCTb DAZA: GEEET Cr =
yCTaHoBKM paboyen yactoTbl £20 L. Puc. 15

Haxopsicb B 3TOM pexume, Ha cBOOOAHOM OT
MeTannomycopa y4yacTke rpyHTa, NpoBegmuTe CUCTEMHYH OanaHCMpoBKy (monyckaeTtcs
MCMNOMb30BaHNE UMUTATOPOB rPyHTa (PeppPUTOBBIN CTEPXEHb, KPACHbIN KMpnuy, 1 T.4.).

BHumaHue! K eblbopy y4Yacmka Ons  npoeedeHusi cucmeMHol
6anaHcuposku nooxodume 0cCo6eHHO mujamesibHo. 30ecb OYeHb B8aXHO
omcymcmeue 8 30He YyecmeumenbHocmu damyuka Memasniu4eckux o6Lekmoe.

Mpouenypa cuctemHon 6anaHCMpoOBKU aHaNorMyHa nNpoBeaeHuto 6anaHca rpyHTa
(cm. pasgen «banaHcpoBka No rpyHTy»).

CyTb cucTemHon OanaHCUpPOBKWM 3akntoyaeTcss B TOM, YTO OHa MNo3BonsieT
BbICTABUTb HyneBoe 3HayeHWe yrna asbl BeKTopa [pyHTa, He3aBUCMMO OT
TexHonornyeckoro pasbpoca atoro napameTtpa y BTl mn Temnepartypbl OKpyxatoLuen
cpenpbl. B ganbHevwem GyaeTt npolle oTcrnexuBatb BCE BO3MOXHbIE U3MeHeHUss GanaHca
rpyHTa BKMOYas TemnepaTtypHble.

Onepaunto cuctemHoln 6anaHCMpOBKM MOXHO MOpPEKOMEHAOBaTb MNPOBOAUTL
nepuogunyeckn, HanpuMep nepeg Havarnom NPOBeAEHUsI MacLUTabHbIX NOMCKOBBLIX paboT.

BHumaHue! [locne 3ameHbl OGamyuka o6si3amesnibHO rnpoeedume
6asiaHCUpPOBKY Mo 2pyHmMy.

METOOAUKN MOUCKA U UOEHTUD®UKALIUN
OBbEKTOB

Mpy ckaHMpoOBaHUKM TFpyHTa MAaBHO NepeMellanTe OaT4MK Hag MOBEPXHOCTbIO,
BblOAEPXXMBAsA MOCTOSIHHOE paccTosiHe 2-3 cM. OTOT 3a30p SABMASETCA OnTUMarnbHbIM C
TOYKM 3pEHUs] MNOAAaBMEHWUS BMWSHUSA MUHEpanusauuvM rpyHTa, a cregoBaTternbHo,
onTUMarnbHbIM AN NpaBUITbHON wMAeHTUMKauum Tuna Metanna obbekta. WsbGeravite
KacaHust patymkom rpyHTa. OueHb BakHO, 4YTOObl paccTosiHMe Mexay [OaTyMkoM U
NOBEPXHOCTLIO FPYHTa OCTaBaroCh NOCTOSAHHbLIM (CM. puc. 16).

Vmente B BMAY, YTO KayeCTBO BbIMOSHEHWA 3TOW Onepauuy HernocpeacTBEHHO
BNUSIET Ha NPaBUNbHOCTb MAEHTUMMKALMM UCKOMbIX OObeKkTOB. Takke cTapalTecb He
genatb pesknx nepeMelleHnin gaTtumka no ropusoHTanu. OnTuManbHasi CKOpPOCTb
ckaHupoBaHus 40-50 cm/c. Kaxabii cnegyowmin npoxon AaTyuka LOIDKEH NepekpbiBaTb
npegbioyLmmn.

[ononHMTeNbHOE CKaHMPOBaHWE C Lenblo Goree TOYHOro OnpederneHus Tuna
obbekTa nponssoauTe Hag LEHTPOM 0ObeKTa, T.€. MO JIMHUN MaKCUMarbHOro curHana, no

CHCoTEMHaA E;:anaHCHF'DBI-IE
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BO3MOXHOCTW TOYHO BbIAEPXKMBAs 3a30p MeXAy OAaTYMKOM M rpyHTOM. C TOM e uenbio
OBHapyXeHHbIi 0O6beKT HeobxoAMMO CKaHMpoBaTb B HaMPaBMeHUM C HaUMEHbLUUM
n3MeHeHnem penbeda rpyHta. B atom cnyvae BnusHue

rpyHTa 6yaeT MrMHUManbHbIM.
‘ 3BykoBas peakumns npubopa npu
B3auUMOAENCTBUN haryvka ¢ MeTannm4eckumm

00beKkTaMn MOXET COMPOBOXAATbCA Kak OAMHOYHbLIMM
TOHOBBLIMW MOCbISIKAMW, TaK U Yepenow TakuX MOCbISIOK.
Ha uTo 3gechk crnegyeT o6paTuTb BHMMaHME.
Ecnn petektop OTKNMKaeTCs OAHOTOHarbHbIM
m KOPOTKMM CUFHanoM BbICOKOTO TOHA W ypOBeHb cUrHana

[OCTaTOMHO CcTabuneH ,TO C  XOPOLWeW CTENEHbIO
BEPOATHOCTM MOA4 [AaTyMKOM HaxoauTcs HebonbLuown

/ — 00BbEKT U3 LUBETHOro MeTanna Ha rnybuHe donee 5 cm.
Ecnn cnegyet uepeda (kak npasuno, 3-X)

l'
Y
@

23 &
cM

BbICOKOTOHarbHbIX MOCbIMIOK TO 3TO MOXET 03HayaTb, 4YTO
aHanornyHbli OObLEKT HaxoguTcsl B ONMKHEN 30He
devcteua  pgatumka (meHee 5 cm). [llpu  aTtom
oTobpaxkaembli  Ha  Aucnnee  YpoBeHb  CUrHana
[0CTaTOYHO BbICOK (6onee 50).

MocnepgoBaTenbHOCTb M3 ABYX HWU3KOTOHAIbHbLIX

/.
—

T _yp0405mk KOPOTKMX  3BYyKOB  O3HauyaeT, 4YTo B  30He
YYBCTBUTENBLHOCTY [JaTuMKka HaxXOAUTCS MPOTSHKEHHbIN
Puc. 16 peppoMarH1THbIn ~ O0BbEKT  (Hanpumep,  rBO3[b)

pacnonoXeHHbIN BOOMb HaMpaBreHWsl CkaHuvpoBaHusl. Ecnu Takon o6bekTt Oyget
pacnonoXeH MOMNepeK HamnpaBneHUsi CKaHWPOBaHWS WX MNEePneHAMKYNSPHO MNIIOCKOCTU
Aartyvka, To npMbop BbIAACT OOUHOYHBINA HA3KOYACTOTHBINA KOPOTKUIA TOH.

Heobxogmmo oTmMeTuTb, 4To DD-gatymk xapakTtepusyeTcs AOCTaTOYHO CIIOXHOMN
KapTVHOW B3aMMOLEWNCTBUS C MeTannuyeckumu obbektamu B OnvkHel 30He (YPOBHM
curHanoB Gonblue 80). MNoaTomy cTtapainTeck Npu onpeaeneHun Tnna o6beKToB BbIOMpaTh
TaKoW 3a30p CKaHMPOBAHWsI, NMPU KOTOPOM YPOBHM curHanoB coctaensanm 6el ot 30 go 60
ans pexuma Typ6o n ot 15 go 30 4ns HopManbHOro pexvMa noucka.

Adpyaumu  cnoeamu, ecsu  ycsoeusi  no3eosisilom,  cmapalimech
udeHmuguyuposamsb 06 LeKMbI 8He 6/1UKHEU 30HbI.

OpHolt u3 npobnem npu NouUcke SIBNSIKOTCA Tak Ha3blBAaeEMble «20psiyue KaMHU»,
VDI koTopbix Gonbwe +84. [Ons Toro, 4Ytobbl nydylie pasnuyaTb «ropsyne KamHu» 1
OTHOCMTENbHO GOnblUME MMOCKME LBETHble 00bEKTbI (HanpuMep NATb Koneek EkatepuHbl
II) VDI koTopbIX NeXuT B AnanasoHe +78...+86, B npubope mncrnonb3yetcs crneumanbHbin
BbICOKOTOHAsbHBIA CUrHanm, OTNMYaloLWMinCcs OT OObIYHOrO TOHa CUrHama Ha oObekT w3
uBeTHoro metanna. lMpu XenaHuu, CUrHanm Ha «ropsyne KamHW» MOXHO WCKIIOYUTb C
NMOMOLLbI0O HAacTPOMKM OUCKPUMMHATOPA, BLICTABMB 3HA4YeHWEe MpaBovi rpaHuubl +86.
OpHako, Hanbonee acpdheKTUBHLIM CPEACTBOM NOAABIIEHUSI 3BYKOBOW peakuuy Ha ropsyne
KaMHU SBMSIETCA He [UCKPUMMHAUMOHHBLIM anroputm MK (nogaBneHue  «ropsymx
KamHen»). [pu OUCKPUMUHaUUOHHOM VCKIIIOYEHUN 3BYKOBOW pEaKUMU Ha «ropsiuv
KaMHW», W3-3a BMWSHWUSA [PYHTa, €CTb PUCK MPOMYyCKa BbILLEO3HAYEHHbIX MOME3HbIX
06BEKTOB, BEKTOPbI BIUSIHUS KOTOPbIX OMM3KM K BEKTOpaM OT «ropsiuMx KaMHew». OToT
HeoCTaToK Kak pa3 1 UcKnyaeTcs npy nomolum anroputMa Mk

Kak wu3BecTHO, ocobyk mnpobnemy Ans MHOYKUMOHHBIX MeTannouckaTenen
npeacTaenseT naeHtTudmrkauns nnocknx peppomMarHUTHbIX OO bEKTOB, TakUX KakK CTarnbHbIe
nNpobKW, KPbILWKW, KOHCEpBHble 6aHKM W T.N., TO €CTb NPEeAMETOB CO CPaBHUTENbHO
60NbLUMM 3KBMBANEHTHbIM UAMETPOM KOHTYpa BUXPEBbIX TOKOB. 34€Cb B 3HAYUTENbHOM
cTteneHn Bam nomoxeT Hawa dupmMeHHas pa3paboTka - rogorpadumyeckas nHaukaums (Cum.
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puc. 19).

Mpy B3aMmopencTsumn Aatymka ¢ TakuMm obbekTamu (Npu ycrioBuu, YTO YPOBEHb
curHana seiwe 20) rogorpadbl nocneaHux, kak npaBuo, HOCAT NEeTNEBUAHLIA XapakTep u
«pasbpacbiBaloTCA» MO 3KPaHy B 3aBUCUMOCTM OT HanpasneHus CkaHupoBaHus. Ha pwuc.
17 npuBegeHbl rogorpadbl CUrHanNoB Npu B3aumMoaenCcTBUM gatymka npubopa ¢ xenesHon
OyTbINOYHOM NPOGKON.

[na npuBedeHHOro criyyas MPW3HaKOM TOro, 4TO OOBEKT (heppOMarHUTHbIN
ABNSETCS MEeTneBWAHbI Xapaktep rogorpadoB M MX pasdbpoc B 3aBUCUMOCTU OT
HanpaeneHnsa CKaHMPOBaHUS.

OO6bIYHBIV pexrm paboThbl

CrtanbHas npobka
R p—

U :> P

> >

Puc. 17.

Ona peweHusa npobnembl C wuaeHTUdUKALMEN XenesHblX MPoBOK MOXHO
BOCMONb30BaTLCS  YTOYHSAOWUM  S-anropyutMOM, KOTOPbI  CYLLECTBEHHO ynpoliaeT
npouecc naeHTudmkaummn Hebonbwnx (4o 40-50 MM) NNOCKMX KenesHbiX 0O LEKTOB.

Ecnu Bbl nonyyvMnyM COMHUTENbHbLIA LBETHOW OTKIMK OT 0ObekTa, nNpoBepbTe C
nomoLblo S-anroputma, He npobka nu 3ato. He 3abbiBaliiTe KOHTpPONMpPOBaTb PENTUMHT
curHanoB. JTOT anroputM achdeKkTMBHO paboTaeT TONbKO nNpu penTuHrax Gonble 10.

OueHkn TMNOB OGBEKTOB MpU €ro Mcnosnb3oBaHun 6onee gopmanu3oBaHbl U He
TpebyoT y nonb3oBatensa 6onbworo onbita. OCHOBHYK paboTy nNo naeHTudmKaumm Ha
cebs BepeT npoueccop.

Mpumepbl rogorpadoB Ansi TOM ke MNpobKM, HO B pexuMme C S-anroputmMom
npvBeaeHbl Ha puc. 18.

Pexum paboTbl ¢ S-anropntMom

CrtanbHas npobka
mnn R p—

= o

> >

Puc. 18

Kak BugHo n3 Puc.19, npu pabote B S-anroputme, Bua rogorpada ot o6bekToB
13 LBETHOro MeTasnna npakTM4eckn He N3MeEHSETCS.
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Bes S-anroputma  C S-anroputmom

MepgHas MOHeTa @20 mm

Puc. 19

Mpumepbl rogorpadoB ANt HEKOTOPbLIX 06BEKTOB NpuBedeHbl Ha puc. 20-25.

+—>
MenHas moHeTa
— o aAvameTtpom 20 mm
(NNOCKOCTW MOHETHI
K paTyMKa coBnaaaoT)
Puc. 20
-
CepebpsiHaa moHeTa
—— )
-— & «yelyka»
(NNOCKOCTU MOHETEI
W AaTyuKa coBnapakT)
Puc. 21
+—>
CTanbHas KpbllUKa
—
— @ aAvameTtpom 50 mm
(NMoCcKOCTY KPbILLKU
W gaTyMKa coBnaaaoT)
Puc. 22
+«—>
[Bo3abL nexalyui
BAOMNb HanpaeneHus
—— ﬁ
—> CKaHupoBaHua
Puc. 23
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+—>
[Bo3ab nexawui
— nonepek HanpaeneHus
-_— ckaHupoBaHuA

Puc. 24.

B npumepe Ha Puc. 25 nokasaH 4acTHbIi cnydan rogorpada Ana  2-x
6nuskopacnonoXxeHHblx 06bekTOB. Pasmepbl netenb rogorpacda Oyayt 3aBuceTb OT
COOTHOLLIEHNS pa3MepOoB 3TUX OOBEKTOB M PACCTOSAHUSA MEXAY HUMMU.

Meghnasn moHeta @20 Mm

I (NNOCKOCTW MOHETBI

W aaTuvka

:> — & cosnagaior)
W KenesHbli

reo3afb

Puc. 25

NMONCK OBBLEKTOB W3 UBETHbIX METAJIJIOB C
BEOJIbLUNM KOHTYPOM BUXPEBbLIX TOKOB.

K Takomy Tuny O6BHEKTOB OTHOCSATCH, HampuMep, NATUKOMNEEYHbleE MOHETDI
EkatepuHbl 1l, U gpyrMe KpyrnHble MNMOCKOCTHble OObEeKTbl M3 LBETHbIX MeTannoB
anameTtpom 6onee 40 Mm.

B cuny ocobGeHHOCTeN B3aumMoaencTBus AaTunka npubopa ¢ Takoro poga Lensimu,
oBHapyXeHWe NocneaHnx npeacTaBnseT onpeaerieHHble TPYAHOCTH.

Mpo6nemMbl BO3HMKAIOT M3-3a TOTO, YTO BEKTOP BMMSAHUSA Takoh LIeNn UMeeT OYeHb
He6onbLUYIO YINOBYH Pa3HULY C BEKTOPOM BIUSIHWS FPyHTa.

Puc. 26
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[Mpn 3TOM nonesHor COCTaBMSIOLWEN BEKTopa Lenu senseTca npoekumsa AB Ha
BEpPTUKanbHYI0 oCb Y. Yem MeHbLUe yrnoBas pasHuua Mexay BEKTOPOM rPyHTa U BEKTOPOM
OT MOHETbl, TEM MEHbLUE MPOEKUMA MOME3HON COCTaBMSAIOWEN curHana u Tem MeHblue
YyBCTBUTENBHOCTL. HemManoBaxHbIM ABNAETCA 1 TOT (PaKT, YTO BbiLLEYNOMSAHYTas yrrnosas
pasHMua CTaHOBMTCH €lle MeHbLue Npu B3aumMoAeNCTBMM AaTyuka C Tak Ha3blBaeMbIMM
«rOpAYMMU KaMHsIMU» (CM puc. 26).

B aTnx cnyyasx He3HauuTernbHble HEKOPPEKTHble yCTaHOBKM OanaHca rpyHTa
MOTYT MPUBOAWUTL K 3HAYUTENbHOW MOTEPU YYBCTBUTENBLHOCTM K GONbLUMM MOHEeTam
(Hanpumep naTb koneek ExkatepuHbl 1), NMbo Kk HeXenaTenbHoOW (pasgpaaloLen) peakunm
npmbopa Ha «ropayne KaMHWU», ecnu He ucnonbdyetcd anroputm MIK.

MwmeviTe BBMAY, YTO NpW HacTpomnke OanaHca rpyHTa, Harnpumep Mo CYrfMHKY,
yrnoeasi pasHuua Mexgy CurHarnom rpyHTa u curHanom ot «EkaTepuHuHckoro» nsitaka
cocTtasnseT 7-8 rpagycoB. B To xe Bpems, yrnosasi pasHuua mexgy CUrHanom oT TOro xe
nataka M CuUrHanom OT ropsyero kamHs cocTaBnseT Bcero nuwb 4-5 rpagycoB 4To
NPUBOAMWT K 3aTPYAHEHUSAM B MAEeHTUdUKaLMKN Takoro poda Lenen.

B cBasn c BbILLEN3NOXEHHbIM, MOXHO [daTb HECKOJIbKO  NpaKTU4eCKnx
pekomeHaaLmnn.

1. Kak MOXHO TLlaTenbHen npoBoaunTe 6anaHCMpOBKY MO FPYHTY.

B cnyyasx obcnegoBaHMs  y4acTKOB — CpaBHUTENbHO  cBOGOOHBLIX  OT
meTannomycopa, ncrnons3ynte Allb.

3. TMpu Hannunm ropaumnx KaMHew, ecnun He ucnonbdyetcst anroputm MK, ocobeHHo
TWaTenbHO BbICTABMAWTE MpaByld rpPaHWLy cekTopa AUCKPUMUHaUMKM, T.K. B
NPOTMBHOM CIyyae BO3HWKaeT ONacHOCTb OTCEYEHUSI MOHETHI.

4. Tonpobynte foBepHyTb a3y BekTopa rpyHTa Ha 2-3 rpagyca npoTuMB 4acOoBOW
CTpenkn (KOHKpeTHOe 3HayeHve J0BOpoTa noabupaeTcs SKCnepuMMeHTanbHO B
3aBMCMMOCTU OT TuNa rpyHTa). [nsa atoro nposeanTe 6anaHCUMPOBKY NO FPYHTY B

BBOA

\craTvka y
aBTOMaTM4YeCKOM pexume. 3aTeM, Haxas KHOMKY BONAMTE B PEXUM
py4YHON GanaHCMPOBKWU FPYHTa M OTKOPPEKTMPYWTe 3HayeHne BanaHca 2-3 pasa

HaXXaB KHOMKY . Mocne yero npoBepbTe KavecTBO paboTel Npnbopa npu
CKaHMpPOBAHMM YUCTOrO y4yacTKa. YKasaHHbli A0BOPOT dhasbl TpebyeT Gonee
aKKypaTHOro CKaHMpoBaHWA rpyHTa. B cnyyae nosiBneHns noxHoix cpabaTbiBaHuii
kaHana uwpeHtTndukaumm (KT) ymeHbllanTe yron ¢asoBoro 4OBOpPOTa KHOMKOW

+
S 00 X NCHE3HOBEHWS.

Mpn noucke Ha MoOKpon Tpase (poca, AOXAb) MOryT BO3HMKATb JOXHbIE
cpabatbiBaHma npubopa no kaHany KT. 3ToT addekT npossBnseTcs B OCHOBHOM npu
YCTAHOBKE BbICOKMX 3HAYEHUW YyBCTBUTENBHOCTM kKaHana waeHTudukaumm KT n
obycrnoBneH Hanuunem cnabol 3SneKkTpOnNpOBOAHOCTM Y POChbl M COKOB pacTeHuin. B
3HaUUTENBLHOW CTEeneHu (NPakTUYecKW MOSMHOCTLIO) 3JTOT JPdEKT YyCTpaHAeTcsa npu
noMelleHnn paTynka B 3alUTHBLIA  NNAcTUKOBBLIA  KOPNyC (MOMMSTUNEHOBLIA NakeT,
WwTaTtHaa 3awwmTa, 1 T.4.). B cnyyae noucka Ha 3aMyCOpEHHbIX TEPPUTOPUSAX AOCTATOYHO
CHM3UTb YyBCTBUTENBHOCTb KaHana naeHtudpmkauum KT.
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FAPAHTUUHBIE OBA3ATENbCTBA

MpeanpusaTne-n3rotosuTenb rapaHTUpyeT paboTocnocoGHOCTb
mMeTannogeTekTopa npu ycrnosum cobniogeHns notpebutenem ycrnosuii akcnnyatauuu.

[apaHTUHBIN CpoK aKcnnyaTaumm 24 mecaua co AHSA Npogaxu.

B TeyeHue rapaHTUAHOrO cpoka OOGHapYXXEHHbIN MNPOU3BOACTBEHHbLIN AedeKT
GecnnatHO YCTpPaHSAeTCA MW3roToBUTENeM, MNpu YCMOBUW OTCYTCTBUS MEXaHUYECKUX
NoBpeXAeHU aNeKTPpoHHoro 6noka n gatyvka npubopa.

[Ona ocywecTBNeHWs rapaHTMMHOIO peMoHTa HeobxoAuMo npeabsABUTHL
HaCTOSILLYIO MHCTPYKLMIO MO dKCNyaTaumun ¢ ykasaHHOW aatow npogaxu. lNpu oTcyTcTBUmM
OTMETKMN O MPOAaxe, rapaHTNa NCUYMCNAETCA C AaTbl BbiMyckKa.

Aapec Ans npeabaBrneHus NpeTeH3uni:
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CBUAOETEJNILCTBO O NPUEMKE

MeTannogetektop « CUFHYM SFT» 7272, Ne

[ata Bbinycka « » 20 .

LTamn npeanpusTus

M3roToBUTENS
lFogeH ansa akcnnyatauum Mopnwck npueMLyka.
[aTa npogaxu « » 20 .
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