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CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

OBLIUNE YKA3AHUA

Metannogetektop CUIFHYM MFT 7272M npegHasHadeH Anst noucka W
MaeHTUPUKaLMM MeTannmyecknx npeaMeToB B AUINEKTPUYECKNX (CYXOM Necok, epeBo U
T.MN.) 1 cnabonpoBoasLmMX cpeaax (FPYHT, KUPNUYHbIE CTEHbI U T.1.).

Mpnbop MoxeT HaxoaUTb NPUMEHEHNE:

* B KPUMWHAIWCTUKE;
* B VHXEHEpPHbIX BOWCKAX;
* B XWMLHO-KOMMYHaIbHOM XO35INCTBE, CTPOUTENBCTBE W MOXApOTYLUEHUU OIS noucka
NoA3eMHbIX KOMMYHMKaLuii, TpybonpoBoaoB, kabenen, NOKOB KONOALEB, U T.4.;
* B apxeonoruu u knagouckaTenbcTBe.
Mpubop npegHasHaveH aAns paboTbl B CNeayoLmnx YCNoBUsX:
- TemnepaTypa okpyxatoLlen cpegbl ot -20 go +50°C;
- OTHocuTenbHas BraxHocTb o 98% npu Temnepartype 25°C;
- aTtmocdepHoe gasneHune ot 630 go 800 Mm.pT.CT.

OBLUEE ONMUCAHUE NPUBOPA

CurHym MFT  7272M npeactaensetr cobOW  BUMXPETOKOBBIN  CENEKTUBHLIN
meTannogeTekTop, paboTalwmii NO  MNPUHUMNY MHAYKLMOHHOrO GanaHca. [nasHON
OTNNYUTENBHOW  OCOBGEHHOCTBIO MOAEeNnu  SABMASETCA  UCMOMb30BaHWe  OPWUrMHarnbHOW
nporpaMMHo-annapaTHoOM  MyrnbTW4acToTHoOW  TexHomorum  (MFT)  nossonsiolen
ncnonb3oBaTb NtoOble BbINyCKaeMble HaMW OATYMKU BHE 3aBUCUMOCTU OT KX pabouen
YyacToTbl TUNopa3mepa. To ecTb Npubop cam NPOM3BOAUT NOACTPONKY MO AaTHMK.

Mpubop ncrnonb3yeT opurnHarnbHy TEXHONOrM 06paboTkn CMrHanoB Aatyvka —
TEXHOMOTNK  MPOCTPAHCTBEHHO-TapMoHu4eckon dunbTpaumm (SFT), no3sonsioLllen
MUHMMU3MPOBaTb MeLllawlee BnusHWE (PeppooKCUAOB rpyHTa (MUHepanusaums) u, Tem
CaMblM, MOBbLICUTb [AOCTOBEPHOCTb WAeHTUdMKaumum rnybokosaneralowmx n  Mernknx
06BbEKTOB.

OCHOBHOI MOWCKOBbLIA PeXMM npubopa — OUHAMUYECKUI, T.e. obOHapyxeHue
06bekTa NPONCXOAUTL TONBKO NPY NOCTOSAHHOM NEpPEeMELLEHUN AaTvuKa.

Takxe, 4Na onpeaeneHns TOYHOro MECTOMNONOXEHUS 06HapyeHHoro obbekTa B
npmubope umeeTcs CTaTUYECKUIA PEXMM paboThl.

Mpubop umeeT aBa TMNa nHAMKauum obHapyxeHus obbekTa:

- 3BYKOBYI NPOrpaMMUPYEMYL0 MHOTOPEXUMHY!HO,

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

B npubope peanvsoBaHbl ABa HE3aBMUCUMMbIX KaHana novcka: PB u KT.

KaHan PB (peanbHoe Bpems) SiBNsieTCH KaHasioM o6GHapyeHusi n paboTtaeT B
peanbHoM MacluTabe BpeMeHu, T.e. 3BYKOBas WHAMKAUUS BbIAAETCS CUHXPOHHO C
nepemelleHMemM pfartdvMka Hag — obbekToM. 3ByKOBasi WHAMKaUUSE B STOM  KaHane
npeacTaBnsieT coboi OOHOTOHAINbHBLIN CWUrHam, rPOMKOCTb M 4acToTa KOTOpPOro MoryT
MEHATBCA Mpu NpubnukeHnn obbekTa K AaTuuky. Takke no ANUTENbHOCTb 3ByKa OT
06beKkTa MOXHO CyaWTb O ero NPUMEpPHbIX pa3mepax.

Korga curHan ot obbekta B kaHane PB npeBbliliaeT ypoBeHb YCTAHOBMEHHOMO
NopOroBOro 3HayeHus, HaumHaeT paboTaTb kaHan KT.

Kanan KT (kopOTKuin TOH) siBNsieTCs KaHasloM udeHmudgbukayuu tuna oobekTa.
Mpu ycnoBuu npeBbIlIEHNST MOPOroBOrO YPOBHS CUrHama oOT OObekTa MpPOUCXOAMT ero
noeHTMdpukauma B kaHane KT, 3atem BblgaeTcss KOPOTKMA  3BYKOBOW  CUrHan
COOTBETCTBYIOLLEW TOHANBHOCTU, @ Ha 3KpaH AUCnres BbIBOAMTCS rogorpad.

YacToTa KOpOTKOro TOHa ykasbiBaeT Ha Tun oObekTa (BbICOKME TOHA — LBETHOM
MeTans, HU3KUM TOH — YepHbln MeTann). KonmyecTBo TOHOB 3agaeTcs nonb3osaTtenem (no
YMOMYaHuio — 4 ToHa).
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CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

Kaxabii KaHan vMeeT CBOK HE3aBMCMMYHO PErynuMpoBKYy YyBCTBUTENbHOCTU -
YyscTBUTENBHOCTL PB 1 YyBCcTBUTENBLHOCTL KT.

KaHnan PB — o6nagaet 6onbluen YyBCTBUTENBHOCTL YeM kaHan KT, n rnaBHasi ero
3aava «3auenuTb» OBBLEKT M yka3aTb oneparTopy, Y4To 34eCb YTO-TO eCcTb.

CurHym MFT 7272M cHabeH nporpamMMHO MepekniovaeMbiM pexmmom paboTsl
Aatyvka Ha nosblweHHOM Toke (Typ60), 4TO NO3BOMSAET YNy4lWWTb COOTHOLUEHWUE
NONe3HbIV curHan / Wym 1 NoBbICUTL rNyBrHy noucka.

Takke B npubope eCcTb BO3MOXHOCTb COCTaBMneHWss 4  BapuaHToB
nonb30BaTeNbCKMX NporpaMm noucka.

MeTannogeTtektop  cHabxeH py4YyHOW U aBTOMAaTUYECKOW  cUCTEMamu
GanaHcMpoBKM MO T[PYHTY C BO3MOXHOCTbIO MNPOrPaMMHO PErynupyemMon CKopocTu
asTonogcTpoviku (AlB).

KOMMJIEKT NOCTABKU

* ONEKTPOHHBIN BIOK C TENECKONUYECKON LLITAHrON 1 wr.
* [laTumnk — BUXpeTOKOBbLIV NpeobpasoBaTtens (BTI) 1 wr.
* Kacceta gns 6-11 anemeHToB nuTanus (tun AA)* 1 wr.
+ OKcnnyaTauuoHHas AoKyMeHTaums 1 wr.
* HaywHukmn** 1 wr.
» CymKa ans nepeHocku™™ 1 wr.

*) anemMeHTbl NuTaHns npuobpeTalTcs OTAENBHO
**) npnobpeTaloTca OTAENbHO UNK MO AONOMHUTENBLHOMY 3aKasy.

OCHOBHbIE TEXHUYECKWUE
XAPAKTEPUCTUKUN

MakcumanbHas ganbHOCTb OGHapyXeHUA MeTannnyeckux npeaMmeToB
(Ha Bo3ayxe, patunk DD @260Mm) no kaHany KT:

* MOHeTa @25 Mm - 60 cm;

* Kacka - 150 cwm;
Pexxvmbl nHAnKauum:

* 3ByKOBas, 5 pexumos (PB, PB-M, PB-KT, PBI1-KT, KTIM);

* Bu3yanoHas (XK gncnnewn ¢ paspelweHnem 128x64 Touku).
Pexumbl nouncka:

* BCE MeTanbl;

* CEeKTOpHas AUCKpPUMUHaLMS ¢ auckpeTom 2°.
Pexumbl ynpaBneHus:

* AMHaMUYECKMI NPpOorpamMmmMupyembii;

* CTaTUYECKUI C M3MEHSAEMbIM MOPOroM.
OnekTponuTaHue: - 6 anemeHTOB NuTanus (tun AA (LR6));
Bpems HenpepbIBHOW paboTbl: - A0 6-7 4acOB C BKITIIOYEHHBLIM « Typ6bO» pexxMmom
(ansa akkymynsaTopoB 2500 MA/Y) - 16-18 4yacoB C BbIKMHOYEHHBIM « Typ6O» pexmmom
FabapuTHbie pa3mepbl, MM:

* Teneckonuyeckas wraHra - 1200 (makc.);

* 3NIEKTPOHHbIN 6ok - 120x70x115;

* AaTyuK - @260/ & 380 /150*260 / 240*320 / & 150
Macca npu6opa (6e3 6atapen): - 1300 r. (gnst TENECKONUYECKOW LUTAHIN)

- 1160 r. (s S-06pa3HON LWTaHrK)
Mpnbop AonyckaeT BO3MOXHOCTb paboTbl B BOAHOW cpeae Ha rnybuHax go 15

MeTpoB, 6e3 NorpyXeHus aNeKTPOHHOro Groka.



CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

NoAroToBKA NMPUBOPA K PABOTE

CobGepute meTannogeTekTop. [ns aT0ro:
- ycTaHoBUTEe B Kopnyc npubopa MeTannnyeckyto LTaHry;
- MOATAHWUTE L@HroBbIN 3aXWM;
- YCTaHOBWTE Ha BHYTPEHHWUI (NNacTMacCoBbIN LUTOK) AATYNKK;
- YCTaHOBWTE LUTOK C OATYMKOM B MeTaNfIMYecKylo LUTaHry Ha Tpebyemyo ONuHY,

NCMNOnb3ys 3aLLeNikM U OTBEPCTUS B LUTAHTE;

- NNOTHO M paBHOMepHO obmoTante kabernb AaTymka BOKpyr wTaHrn. CBobogHo
b6onTaroLmincs kabenb MOXET BbI3BaTb NOXHbIE cpabaTbiBaHNs Npubopa;
- MOAKMYMTE pasbem AaTynka K ANEeKTPOHHOMY Broky.

BHUMAHUE! He 3amseuealime y3nbl KperuieHUss U ¢hukcayuu
mesieckonuyeckoli wmaHau CNUWKOM cuslbHo. B ocobeHHocmu amo kacaemcsi
nnacmmaccoeoz2o euHma damyuka u yaHau.

Bnarogaps crneuuarnbHO
pa3paboTaHHOW TPEXKONEHHOW KOHCTPYKLUUK
WTaHrm He TpebyeTca pasbupatb npubop Ans
TPaHCNOPTUPOBKN (TOMbKO AN KOHCTPYKLUN
nokasaHHoM Ha puc. 2 cnpaea; Ans
KOHCTPYKUUK crieBa Ha pwuc. 2 Heobxoguma
pasbopka), OOCTAaTOYHO MPOCTO BABUHYTb
KOMNeHa LTaHrM Apyr B gpyra [O ynopa U
NoNy4YnTbLCA KOMMAKTHO CIOXEHHbIV FOTOBbINA K Puc. 1
nepeHocke npubop (Puc. 1).

SANEKTPONMUTAHUE NMPUBOPA

MuTtanHne npubopa
OCYLLIECTBNSAETCA OT 6 akKyMynsiTOpoB Wnn
6aTtapei Tunopasmepa AA. AKKyMynsiTopbl v
3apsigHOe YCTPOMCTBO B KOMMMEKT MOCTaBKU
He BXOAAT " npuobpeTatoTcs
CaMOCTOSITENBHO. Ml pekomeHayem
MCMONb30BaTb HUKENb-METanornapuaHbie
akkymynatopbl pupm SANYO, ANSMANN
mm VARTA emkoctbio 2500-2850 mA/4yac.
Vcnonb3oBaHne 0ObIYHbIX OaTapeek
BO3MOXHO, HO 3KOHOMMUYECKM
HellenecoobpasHo, Tak Kak akkyMynsTopbl OKynarTcs yxe nocrne 4-5 nepesapsgok.

Mpu umcnonb3oBaHuM  akkyMynsTopoB emkocTbio 2500 MA/yac Bpems
HenpepbiBHOM paboTbl npubopa cocTaBnseT nNpubnuauTensHo 16 4acoB B OCHOBHOM
pexvme n 6-7 yacoB B pexvmMe «Typoo».

Heckonbko pekomeHgaumMii MO WCMOMNb30BAHUIO  HUKENb-MeTannoruapuaHbix
aKKyMYynAaTOPOB:

- CtapanTtecb He JonyckaTb MOSTHOro paspsaa akKyMyINATOPOB MPU KaXKAoM LMKIe
UCMNOMNb30BaHNs, TaK Kak 3TO COKpaLlaeT MX CPOK CrnyxObl. HesHaunTenbHbIn «3hdekT
namsiT» yCTpaHsAeTCs OOHOMN MONHON pa3psiakon NpUMeEpHO pa3s B MecsiLl.

- Mocne pnNUTEnbHOrO XpaHeHUs1 akKKyMynsTOpbI XenaTenbHo NoTpeHupoBaTthb (4-5
pa3 NofHOCTbO 3apAauTb U paspsianTb).

- MomHuTe, 4YTO M3-3a TOKa camopa3psga €MKOCTb akKyMynsTopoB nagaet
nprvMepHO Ha 5% 3a cyTku, NO3TOMY MX XenaTenbHO 3apskKaTb HEMOCPEACTBEHHO nepes
MCMNONb30BaHNEM.

- He ncnonbayiite B ogHoM Habope H6atapen akkyMynsTopbl pa3HOW €MKOCTH.
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CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

BHUMAHWUE! [llpu nodknrwyveHuu ucmoyYHuka numaHusi yb6edumecb e
npaeunbHocmu nodksroYyeHuss 6amapel (nonsipHocmb MOOK/IOYEHUS] yKa3aHa Ha
Kopnyce kaccemsbl 011 6amapeli) u coomeemcmeuu HanpshkeHuss ucmoyYyHuka. B
ciyyae He cob600eHuUs NMOJIAPHOCMU UNU HanpsiXeHUs npu6op Moxem ebilimu u3
cmpos.

OPIrAHbl YMNPABJIEHUA U PA3BEMbI

Mpubop MOXeT NoCcTaBnATbCA B ABYX BapuaHTax KOHCTPYKTUBHOIO MCMOSHEHWS
(Pwvc. 2). B nepsom BapuaHTe (Ha pUCyHKe crieBa) peanusoBaHa Onums «KOMMaKkTHOCTbL 6e3
pa3bopku» 3a CYET CMeLLeHUsi cpefdHei 4acTu LWTaHrM B MOAJIOKOTHOE MPOCTPaHCTBO.
BTopon BapuaHT (Ha pucyHke cnpaBa) obnagaeT HeCKONbKO MEHbLUMM BECOM U
yny4LleHHbIM MexaHu4eckum 6anaHcom.

Oatymk
(kaTywka)

wiTaHra

MoanokoTHMK
'\ He3n0 ana nogkntoyYeHust

HayLLHWKOB \}

BaTapeiHbiin oTcek

Puc. 2

Ha nepegHenm naHenn npubopa  pacnonoXeH  >KUAKOKPUCTaNIM4ecKui
rpacduyeckuin nHamnkatop (c paspeweHnemMm 128x64 Todku) n 11 KHOMOK ynpaeneHus (pwc.
3).

Ha 3agHei naHenu npubopa HaxogAaTCA pasbeM Ans NOAKMIOYEHWSA OaTyvka,
Tymbriep BKITHOYEHWSA/BbIKIIOYEHUS NpMbopa 1 cepuiiHbI HoMep (puc. 4).



CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

Puc. 3

KHonka YCTaHOBKU YYBCTBUTEJIbHOCTU Vl,quTI/I(*)VIKaLI,I/IOHHOFO KaHana

KHonka ycTaHOBKM YPOBHSI MOPOroBoro hoHa kaHana paboTtaoLwero B pexvme
peanbHOro BpemMeHm

KHomka yCcTaHOBKM rPOMKOCTM

KHonka BbiGopa rpaHuL, cekTopa noucka B AMCKPUMUHALMOHHOM pexnme

KHonka nepeknyeHna pexxmmos Bce MeTaJ'IJ'IbI/,ElI/ICKpI/IMI/IHaLWIFl

KHonka ans nepemMeLLeHns No MEHIO U M3MEHEHUS 3HAYEHMS NapamMeTpoB, a Takxke
Bkn./Bbikn. pexuma Typ6o.

KHonka ans nepemMeLLeHns No MEHIO U M3MEHEHWNsI 3HaYeHUS NapamMeTpoB, a Takke
Bkn./Bbikn. S-anroputma

KHonka nocrnenoBaTeibHOro NnepekstiouYeHns Nporpamm rnoucka

OISIADOOING

:

KHorka BkItoYeHus pexuma GanaHcMpoBky npuGopa no rpyHTy

_,
2
=
E.

BBOA,

CTAT. KHonka noaTBepXXaeHnA yCTaHOBIEHHbIX 3HaYvYeHumn napameTpoB " Bbl60pa NyHKTa

MeHi0. B pexnme noncka - nepekrnoyeHmne mexagy ctatud4eckum U guHamMmn4ecknm
pexnMmamun noucka.

KHorka Bxoga B OCHOBHOE MeHIo npubopa

o]



CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

OUCNNEN NPUBOPA

B pexume noucka Ha paucnnee npubopa oTobpaxaeTca rogorpaduyveckas
MHdopMaLmss 06 obHapyXeHHbIX obbektax U cnyxebHada wuHopmMauMa O TeKyLmnx
pexumax paboThbl (puc. 5).

Mupekc VDI 1 lr YpoBeHb curHana

[ MHankaTtop paspsiga 6atapen
+21.0¢ |a
. T — BkntoyeH Pexum Typ6o
f
A |A — BknoyeHa AsTonoacTpoiika 6anaHca rpyHTa
(cm. cTp. 17)
IIl C — BkrtodeH CTaTuyecknii pexmm
S — BKIOYEH S — anroput™
} M — BkntoueH pesxum MetannoMycop (MM)

1...4 — HomMep TeKyLLen nporpammbl
nonb3oBaTens Puc. 5

Wupekc VDI - aHrnuiickass abbpesumatypa “Visual Discrimination Indication”
(“mHomMkauma  Bu3yanbHOW AUCKPMMUHAUMKM”). 3TO Tak Ha3biBaembld WHAEKC
3MNeKTPoNpoBOAHOCTU ObbekTa. Yron Mexay BepTuKaribHOM OCbi U MpenMyLLeCTBEHHbIM
HanpaeneHnwem rogorpada. MNMpu atom rogorpadbl HaxogdWwMecs B NEBON YacTu dKpaHa
umetoT oTtpuuaTtenbHelin VDI, a B npaBoW — MNOMOXUTENbHbIA. YPOBEHb CurHana —
amnnuTyga curHana ot obbekTa B YCMOBHbIX eQNHNLAX .

YYBCTBUTEJIbHOCTb KT,
YYBCTBUTEJIbHOCTb PB/CT, TPOMKOCTb

B aTOoM pasgene npencTtaBneHbl TPU OCHOBHBIX MapameTpa, Monb30BaTbCs
KOTOpbIMK, ckopee Bcero Bel Gynete Hambonee yacto. MoaToMy Anst KaXaoro M3 aTux
napameTpoB Ha nNaHenu npubopa BbiAeneHa CBOs NepcoHarbHas KHoMkKa.

HYBCTBUTEJIbHOCTb KT [1..14]. YBenunyeHue 3Ha4eHWs 3TOro napametpa
nossonseT maeHtTuduumpoBatb 06bLEKT nMoucka Ha Gonbluel rmybuHe, ogHako Npu 3TOM
CHMXaeTCA [OOCTOBEPHOCTb WAEHTUdMKAUMM U BO3pacTaeT PUCK MOSABMNEHUSA FOXHbIX
cpabatbiBaHui npubopa. Pekomengyemoe 3HaveHue 9-10.

BHumaHue! YcmaHoeka 3HavyeHul 4yecmeumenbHocmu KT 6onee 11, a
ocobeHHO 14, Moxem npueecmu K 3HavYumeJslbHOMY [O8bIWEHUI Konu4Yecmea
JI0XHbIX cpabambieaHuli om 2pyHmMa e ycJio8usiX NMoebIWeHHOU MuHepasusayuu u
cunbHoU penbeghHocmMu nocsiedHezo.

HYBCTBUTEJIbHOCTb PB/CT [0..9]. OTO rpoMKOCTb MOPOroBOro g)oHa, KOTopbIii
Bbl cribilnTe HENPEpPLIBHO BO BpeMsl NoMUcKa. 3Ha4YeHne 3Toro napameTpa BblbupaeTcst kak
KOMMPOMMWCC MeXAy YyBCTBUTENBbHOCTLIO U KOMOPTHOCTBIO MOWCKa. YBEnMyeHne 3Toro
napameTpa HECKONbKO YBENnM4MBaeT YyBCTBUMTENMbHOCTb, @ YMEHbLUEHWE MOBbIlLaeT
KOM(OpPTHOCTL. B 6onblUMHCTBE CnyvyaeB pekoMeHayeM yCcTaHaBnmMBaTb 3Ha4YeHue 6-7.

TPOMK. - TPOMKOCTHb [1..9]. OToT napameTp onpeaensieT rpoMKOCTb 3BYKOBON
MHAMKaLMN 0GBEKTOB Nomcka 1 BbIOMpaeTcsl UCXoas U3 MHOAMBUAYaANbHbLIX NPEANOYTEHUIA.

TekywiMe 3HayYeHuss 3TUX napameTpoB oTobpaxakTcsa Ha pabodeM akpaHe
HaNpOTUB KHOMOK (puc. 6).
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NameHenne nwoboro u3
3TMX MapaMeTpoB MPOM3BOANTCSA
HaXaTUeM Ha COOTBETCTBYHLLYIO
kHonky. [lpn  3aTOoM  3HayeHue
BblGpaHHOro napameTpa
noaceeYvBaeTcs Ha 3KpaHe
NPSAMOYTrofIbHON pamMKOW.

> O
° = C nomoLbio KHOMOK
nHT
A
- " yCcTaHaBnuBaeTcs

Puc. 6 Tpebyemoe 3HayeHue.
Onga Toro ytobbl ybpaTb C
3KpaHa yCTaHOBIEHHOE 3HAYEHNE eLLe pa3 HaXXMMUTE Ha KHOMKY 3TOro napametpa.
B cnyuae, korga 3HaveHns napameTtpos YyscT. KT, UyscTt. PB/CT u N'pomkocTb He

O, O
oTOGpaxaloTca Ha 3KpaHe — KHOMKU n BbIMOJSTHSAT (DYHKLMUM BKIOYEeHUs/

BbIKIMIOYEHUNA PEeXNMOB Typ6o N S-anropuTM COOTBETCTBEHHO (CM. ,u,anee).

BAJTAHCUPOBKA MO NPYHTY

BanaHcupoBka npubopa N0 TrPYHTY SABMASETCS BaXKHEWLIEN COCTaBMSALLEN
HacTpovku npubopa Ha nouck. EE€ HenpaBunbHoe NpoBefeHME MOXET CUIbHO CHU3UTb
NOVMCKOBbIE BO3MOXHOCTU Npubopa, O4HOBPEMEHHO BHECHA B €ro paboTy HECTabuIbHOCTb U
(PaHTOMHbIE OTKITUKM.

Hebonblwoe noscHeHve «duamkn npoueccar». Kaxabii npegMeT vMeeT CBOH
¢dopMy, NMPOBOAUMOCTb U MarHUTHYK COCTaBMSHOLLYH0, COBOKYMHOCTb KOTOPbIX MPUHATO
HasbiBaTb VDI (o1 aHrnuickoro Visual Digital Index). HanomuHaem, uto VDI - 310 yrnosas
XapakTepucTuka, YUCNEHHO paBHas Yrny OTKIOHEHWs BEKTopa curHana (rogorpada Ha
akpaHe npubopa) OT BepTukanbHOW oOCWU. [PyHT, B 3aBUCUMMOCTM OT CTEneHu
MUHepanu3aummn (NPUCyTCTBMS B COCTaBE OKCUAOB XXeresa), HaknaablBaeT CBOW CUrHarn Ha
curHan uenu, uameHsass eé VDI BNnoTb A0 «npeBpalleHus» Ans npubopa Menkux u
rmyOuHHBIX Lenen, a Tak e KPYMHbIX Lenen u3 BbICOKONPOBOASALMX MEeTannoB (Mefp,
cepebpo, antoMmHMI) B «keneso». Ytobbl MakCManbHO YMEHbLUNTL 9TO BIIMSHUE TPYHTA,
1 MPOVN3BOAMNTCH TOYHBIA BanaHc AeTeKkTopa Ha rpyHT B MeCTe nomcka.

OcHoBHbIe 3agaun 6anaHcMpoBKU:

1. Clenamb 2pyHm «HeeulumbiM» Ons npubopa, m.e. UCKIOYUMb

¢ghaHmMoMHbIe cu2Hasibl 0m 2pyHma, 8 Komopom omcymcmeyrom yenu.

2. Ycmaroeumsb npaeusibHyr (cmaHdapmu3oeaHHy0) cucmemy

omc4ema 4ucen VDI . lpu nosny4eHUuU coeMecmHo20 cu2Hasia om yenu
U epyHma, npaeusnibHOo om6anaHcupoeaHHbili npubop OosukeH
«ebl4Yecmb» MameMamu4yecKu U3 3mo20 Cuz2Ha/a cuz2Han 2pyHma, u
eepHo udeHmughuyuposams yerb.

Cnedyem noMHUMb, Ymo ombanaHcupo8aHHbIl o epyHmy rnpubop npu mecmax
«rno 8030yxy» 6ydem npodosmkamb 6HOCUMb 8 CU2Hasl Ueslu KOPPEKUUK Ha epyHm...
komopoz2o Hem. [lpu «8030ywWHOM» mecme 3mMOo MOXem [pueecmu, Harnpumep, K
«Hesudumocmuy KpyrnHo20 npedMema u3 anrMuHUs unu medu (ckogsopoda, 5 korneek
EkamepuHbl 2), ecriu epyHm criuwkom y8edEH 8 «rrcy». A ecriu 3mo «C/IUWKOM» OYeHb
8e/1UKO, Mo U npusecmu K onpedesieHuro amux uenel «kenezom». Jlubo Haobopom,
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usmeHum VDI amux yenel 8 CMOPOHY «yMeHbWeHUsI», Npu yxode banaHca C/IUWKOM 8
«MUHYC», U HEKOPPEKMHOMY 803pacmaHuU0 4y8cmaumesibHOCMU Ha HUX «0 8030yXy».

3anomHume npocmyto chopmysy: usmMeHeHue ghasbl banaHca Ha 1 epadyc
usmensiem VDI ecex uesieli Ha mom e 1 2padyc 8 cmOpPoHy U3MeHeHus (+ unu -).
T.e. ecniu edpye y Bac, Hanpumep, 5 kon EkamepuHbi 2 onpedenunucek «no eo30yxy»
xenesom c¢ VDI -86 emecmo nonoxeHHbix +82+84, 3Hayum Hacmpolika epyHma
Bawezo npubopa ycmaHoeneHa Ha +10+12 2gpadycoe 6osibwe, 4eM HYXHO OJisi
mecma «no e030yxy».

HAns mecmuposaHus rnipubopa «no e030yxy» Heobxodumo ombarnaHcuposams
€20 10 Kyco4Ky cpeppuma. lNonoxue npubop Ha No8epxHOCmMb He codepxawlyro Memarna,
8KIYUMb asmo banaHCcUpOosKy Mo epyHmy, omcyumame 3 CeKyHObI, U ¢ paccmosiHus 25-
30cm nodHecmu K ueHmpy riiockocmu 0amyuka (Kamywku) Kycodek ¢heppuma, 8birnosiHu8
banaHcuposky. B cnydae omcymcmeusi ¢heppuma MOXHO 835mb KoMmrakm OUCK, U
nposecmu um nnawmsi neped kamywkol. Ecnu duck dacm eepmukasibHbIU 20doepagh u
VDI 6 npedenax -1 0 +1, mo npubop 2omos8 Kk mecmam «ro 8030yxXy».

Ecnu xe VDI Qucka omnudatomcsi om amux 3Ha4deHul, mo 8 pexume py4YHol

banaHcuposKU (Haxamb KHOMKY ) omkoppekmupytme a3y banaHca epyHma Ha

8EsIUHUHY Omnuyusi 8 HyxHyto cmopoHy. VDI Qucka nonyduno 3HadeHue -1 0 +1?
lMo3dpasnsiem, Baw npubop 20mos K «8030yWHbIM mecmamy.

Mpouecc 6anaHcMpoBKW.
Mpencrtaesnsem Bam npouecc 6anaHCUMpOBKU B aBTO pexume, BbipaboTaHHbIN Ha
npakTuKe OnbITHBIMW MONb30BaTENSIMMU.
1. HawnguTe 4iCTbIV OT MeTanna y4acToK rpyHTa.
Onpedenumeb €20 MOXHO 0 cpabambieaHUO MOPO208020 MOHa 8 pexume PB-
KT. Ha HeombanaHcuposaHHoMm npubope oH 6ydem 38yyamb U Ha 4Yucmsil
2pyHm, HO muxo U «pa3mbimo» u 6e3 yémkol snokanu3zayuu, moeda Kak Ha
Memannuyeckue rnpedMems! PesKo, ¢ YEMKUM HapacmaHueMm Hal npedMemonm.
Bbibepeme mecmo, 20e npu nokayusaHuu Kamyuwkol Had 2pyHmoMm 8reeo u
enpaeo, Ha eenuyuHy 5-10cM, Hem Jl0KanuU3yeMo20 Pe3Ko20 HapacmaHusi
10p0208020 MOHa - 3Mo U ecmb rpu2o0Hoe O banaHCUpPOBKU MeECMO.
2. Hampgs yuctoe oT meTanna mMecrto, NogHuMuTe KaTywwky npubopa Ha 30-40cm Hag,

TPYHTOM, HaXXMWUTE€ KHOMKY , oTcuuTante 3 CeKyHAbl, U nnaBHO, HO He

CMVLLKOM MeAJIeHHO, NPpMONU3bTe KaTyLLUKY K FPYHTY.

BHumaHue! He nodHocume kamywkKy K 2pyHmy 61uxe 4emM Ha paccmosiHue
10% om Ouamempa Oamuyuka (Onss kamywku @26 cm — 2-3 cM). 9mo cesi3aHo C
KayecmeeHHbIM u3MeHeHueM ¢bu3uvecKoli KapmuHbl e3aumodelicmeusi damyuka ¢
2pyHMoM 8 mak Ha3bleaeMoli «bsiuHell 30He» U MO)Kem Cyu,ecimeeHHO Moesiusimb
Ha npaeusibHocmb 6aslaHcupoekKuU, 8 pe3y/bmame 4e20 8 npoyecce noucka moaym
nosiensimbcsi NoXHble cpabambieaHusi npubopa Ha YucmbIX Mecmax, npu ebICOKUX
3Ha4yeHusIX YyyecmeumesbHOCMmu.

KOpOTKaﬂ menogna roBoput o TOM, YTO OanaHc okoHYyeH. Ecnu Menogun Her,
nnbo oHa ecTb He MpW onyckaHuu, a Npy NoAbLEME KaTyLLKWU, MOBTOpUTE npoLeaypy no Toun
xe dopmyne: 30-40cM Haa rpyHTOM, 3 CeKyHAbl, ONYCTUTb KaTyLwKy K rpyHTy. [pn atom
cneauTe 3a BEKTOPOM rpyHTa Ha akpaHe. OH JOIMKEH NOXWTHLCA POBHOW, Crnerka apoxatuei
NVHUEN, Ha TOPU3OHTanbHYl OCb LWKanbl. Ecnu oH pesko wn3rnbaetcsi, U XaoTUYHO
«MeyeTca» MO 9KpaHy, 9TO 3HauuT, 410 Bbl nbiTaetecb npoBectn GanaHc Ha
MeTannuyeckom npegmete B rpyHTe. B aToM cnyyae npubop MoxeT BbINOMHUTL GanaHc,
HO OH OyaeT HekoppekTeH pAans paboTtbl, 4TO Bbl 3ameTTE MO MHOXECTBEHHbIM
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aHTOMHbIM curHanam OT rpyHTa. Ecnm Takoe nmpowusowno, npocto nepebanaHcupynte
npmbop Ha YNCTOM MecTe.

BHumaHue! B pexxume aemomamuyeckoli 6asaHcupoeku He npou3sodume
eblk/o4eHue npubopa, e npomueHoMm ciy4yae OaHHble 6anaHca He 6ydym
coxpaHeHbl 8 namsimu npuéopa.

[Mocne Toro kak Bbl Hay4MTecb BblibMpaTb MecTo AnA 6anaHCUpPOBKW, 3aNOMHUTE
nprvMepHyto umdpy 6anaHca B NEBOM HWXKHEM Yriy 3KkpaHa B pexume GanaHcupoBku. Eé
peskoe OTnM4Me, OCOBGEHHO nNpW Tex >Ke TMNOroAHblX YCMOBUAX MpU  Crneaylollen
6anaHcuMpoBKe, MOBOA 3anofo3puTb HanWyune meTanna B TPYHTE U CMEHWUTb MeCTO
npoBefeHns HacTpolku GanaHca rpyHTa Bawero npubopa. Ecnv nop kaTylwlkon Bcé xe
ObIn MeTannuyeckuin o6LEKT, He AaloWMn NPOBECTM aBToMaTu4eckui 6anaHc (npeameTsl
¢ BOW 6nuskmmmn k 0, Hanpumep cbonbra), To npmbop BblJacT ABa nocnegoBaTenbHbIX
KOPOTKMX TOHA, MOXOXWX MO TOHaNbHOCTW Ha CWUrHan >xenes3a B pexuMme noucka, U Ha
3KpaHe BO BpPeMs WX 3BYYaHUHA, BO3HUKHET CUMBOS BOCKMNMLATENbHOrO 3Haka B
TpeyronbHuke. COOTBETCTBEHHO HEOOXOAMMO NPOBECTM GanaHCUPOBKY Ha APYrom y4acTke
rpyHta. o 3aBeplueHMn 6GanaHCUPOBKW, B IIEBOM HWKHEM YIIy 3KpaHa MOSABUTCA
uucpoBoe 3HaveHvne ypoBHS GanaHca (has3a), 3To Ta BenuyMHa, Ha KoTopyk npubop
6ynet koppektupoBaTtb VDI uenu, ucknoyas BNusiHe rpyHta. B npaBom yrny nosBsatcs
uudpbl, NOKasbiBalLWMEe YPOBEHb MUHepanusauuuM rpyHTa, NO COBGCTBEHHOW Lukane
npubopa. Cnedyem ommemumb, 4YmMO cpeOHUll yeon ¢a3bl banaHca epyHma
uHOusudyaneH Onsi Kax0oe20 3k3emnnspa npubopa U MOXem makxe 3asucemb Om
mexHoro2u4eckoeo pasbpoca napamempos Oamyuka U memrepamypbl OKpyxatowel
cpeohbl.

Ho, paccmatpvBasi 3Tu 3HaveHusi, He 3abbiBaiiTe, 4To Baw npubop octaértcsa B
pexvMe aBTomMaTM4eckon 6anaHCUPOBKN U B NOOON MOMEHT MOXET nocyutaTb, YTO nopa
npoBecTn nepebanaHcupoBKy Mo... nonaTte, 60TMHKaM, HanapHuky. MNoaToMy, ecnu nocne
aBTobanaHCUpPOBKN XOTUTE M3Yy4nTb 3KpaH npubopa u undpbl 6anaHca, HaXMUTE KHOMKY

, ¥ BOVMQUTE B PYYHOI pexunM 6anaHcMpoBKM, YTOGLI OTKMIOYMTL aBToMaT. B npasom

BEpPXHEM Yrny aKkpaHa, BmecTo Oyksbl A, nossutcs byksa P.

BeIiTn 13 GanaHCMPOBKW [PYHTa, MOXHO HaxaB KHOMKY 5‘5,.,’}““;'2 Ha naHenu
npubopa.
WTtak, nepexoq Mexay PyYyHbIM U aBTOMATUYECKUM pexumamu GanaHCUpOBKM

BBOJ,
an|60pa ocyuiecTBndaeTca nocnenoBaTtesibHbIMU  HaXaTUAMU  KHOMKU . B atom

O) ®
pexnme, C NOMOLLBbKD KHOMOK & n MOX>XHO

NnoAKoppeKkTUpoBaTh GanaHC B HY>KHYI0 CTOPOHY, MOKayMBas § ]
KaTyLUKOW BepTUKanbHO Hap rpyHTom (nogHumas Ha 20- e
30cm / onyckast Ha 3-5cm ), cneast 3a TeM, 4YTOObI BEKTOP §
rpyHTa B UTOre «MOXWICSA», COBMadas C ropusoHTarnbHON SAEAT B11° Cr: oEar
OCblo LWKamnbl, a rygeHve npubopa npu noabEMe unu Puc. 7
OnyckaHuM AaTymnka NOfHOCTBIO UCHESIO.
BekTop HenpaBunbHO 0THanaHCUpPOBaHHOIO rpyHTa § E
(pwc. 7). ——
BekTop npaBunbHO oTGanaHCMpPOBaHHOIO rpyHTa :

(pwnc.8).

. PAEAT BIIT  Crf BEel
Mpn paGote Ha TrpyHTE C HepaBHOMEPHO

MUHEepanuaaumeil, Hanpumep nallHs, He Bcerga MOXHO Puc. 8
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TOYHO oTGanaHcupoBaTb Mpubop B aBTOMATUYECKOM pexume, T.K MpU BePTUKanbHOM
ucnonHeHun 6anaHca noa KaTyLKoW OAMH FPyHT (KOMOK MNKM MpOCIoKa Bo3gyxa), a npu
CKaHMpOBaHUK, 3TN y4acTKU MOYT OOMH 3a OPYrMM, YTO MHOTr4a NPUBOAMT K (PaHTOMHbIM
cpabaTtbiBaHMAM KaHana naeHTudvkaumm npubopa. [Mpu aToMm umdpa dasbl rpyHTa npu
BbINOMHEHUN aBTOGanaHCMPOBKW, Ha OOHOM M TOM e MecTe MOXeT oTnunyatbcs 6onee
yem Ha 3 rpagyca. Ecnn Bbl cronkHynmuce ¢ nogobHow npobnemon, nposeguTe
6anaHcMpoBKy Npubopa B py4HOM pexunmMe cregyoLmm o6pa3om:

Hangute 4ucCTbiM NATAYoK, LWMpUHOW caHTumMeTpoB 60. [epenante B pexum
pyYHOW HACTPOMKM W COBepLlas KOPOTKME T[OpPU3OHTarbHbIE MOWCKOBbIE Maxu C
amnnutygon 50cM Ha BbicoTe 3-5CM Hap rpyHTOM, YBUOWTE POBHYK NUHUIO FPyHTa Ha
3KpaHe (ecnvM nuHUA ckayeT, To npucytcTByeT metann). lMpu atom, ecnu 6GanaHc
HenpaBWIbHbIN, YCNbllWWTE TyYAeHWe OT TpPyHTa W FNMHWMA TPyHTa Ha 3KkpaHe He Oyaer
ropu3oHTarnbsHa.

® O
KHonkamu n ynoxumrte €€ ropu3oHTarnbHo, ryoeHme nc4esHer.

Baw npubop TOYHO HAacCTPOEH Ha rPyHT.

[ns HeGonbloro yBenuyeHus rmyorHbl naeHTUdMKaLmMmn KpynHbIX cepebpsiHbIX U
MeJHbIX MOHET (CamMOBapOB, Ta30B W NMPOYMX KPYMHbIX NPeaMETOB M3 BbICOKONPOBOASALLMX
MeTarnmnoB), MOXHO Mocrie aBToMaTU4eckon 6anaHCMpPOBKU, B PEXMME PYYHOW HACTPOWKU
Ha rpyHT, nognpaButb Uucpy dasbl 6anaHca, Ha 1-2 rpagyca B CTOPOHY MWHYCOBbIX
3HaYeHUN.

Bonbwas nonpaeka (Mnu yxon) GamaHca B CTOPOHY MWHyca, NpUBEET K
NOSABIEHNIO NOXHbIX cpabaTbiBaHU Npubopa LBETHbIM CUrHaNoMm, nNpy yaapax kaTyLwKon o
pacTuTenbHOCTb M rpyHT. onpaska (unu yxon) 6anaHca rpyHTa B CTOPOHY MIHOCOBbIX
3HaYeHUN NpuBEOET K YXYALIEHWIO YyBCTBUTEMLHOCTW npubopa K KPymHbIM MeOHbIM
mMoHeTaMm (5 kon. EkatepuHbl 2), BNNOTb 40 UX «KHEBUAUMOCTWY, UMN OaxXe OnpeaerneHuio
NX «KENE30MY.

B Tom cnyyae, ecnv no Kakum-nmbo nNpuymMHaMm HanTu YMCTOe MECTO He yhaércs,
BO3MOXHO npoBeaeHne H6anaHca no Kycky BbIKOMaHHOro rpyHTta (1-1,5kr), npeaBapuTtensHO
yAanvB M3 Hero Bce MeTannuyeckue o6beKTbl 1 NOMNOXMB B MakeT Ans yaoberea. MNocne
Yyero 3akpenuTtb Npubop Ha PacCTOSTHUK KaTyLIKWU OT rpyHTa He MeHee 40-50cm (NONOXWTb
Ha KyCT, onepeTb Ha AepeBo KaTyLIKON BBEPX), BKNIOYNTL BanaHC rpyHTa HaxxaTuem KHOMKK

Brﬁ’,'ﬁ'T'f, oTcumTatb npo cebs 1,2,3, ¥ NMaBHO, HO He MedJSIeHHO MPUBNU3UTL TPYHT C

pacctosiHusa 30-40cM K kaTyLuKe npubopa ¢ BHELWWHeN unv paboyvern CTOpOoHbI. (kak ecnu Obl
Aenanu aBTobanaHc no rpyHTy B 06bIYHOM peXxunMe, Ho Tenepb NPUXOAUTCS ABUraTb FPYHT,
a He KaTyLLKy)

Pacnonaratb npu6op Ans Takoh GanaHCMpoBKM Ha 3emre HexenatenbHo. Ecnu
Bbl He cmorny HaWTK YMCTOE MECTO, 3HAUUT B FPYHTE MHOIO METanIM4yeckux o6bEKToB.
MeTann MoxeT okasaTbCsi B More KaTylku 6anaHcupyemoro npubopa n 6anaHc npongér
HEKOPPEKTHO.

BHumaHue! B cnyyae, ecsu cu2Ha;m om 2pyHmMa HacmoJsibKo Mail
(keapueesbili necok), ymo npozpamma 6ajslaHCUPOGKU He Mo)em 3arnmycmumbcs,
MO)HO npoeecmu 6anaHcupoeKy nubo Mo Kycouyky c¢peppuma, nubo no Kycky
KpacHO20 Kuprnuya aemoMamu4ecKu, MOoJIoKU8 UX Ha 2pyHm. B npuHyune, Ha
makom 2pyHme nodolidém Hacmpolika 6anaHca Osis1 «mecmoe Mo 8030yxy» u daxe
Cc nonpaekoli 6anaHca Ha napy 2padycoe «e8 MuHyc» Onsl yeenu4eHusi
4YyecmeumesibHOCMU Ha KpyrnHble Ueslu, ec/iu OHU 0Xudaromcsl.

Peskas nepemeHa TemnepaTypbl NMOMCKOBOrO AaTyMKa (KaTyliKu) MOXEeT BIUSTb
Ha TOYHOCTb GanaHCMPOBKK, U NO Mepe eé U3MeHeHUs1, bBanaHc MOXET CMECTUTLCA U cTaTb
HeKoppeKTHbIM. [loaToMy, ecnu Bbl, Hanpumep, BblHECHM MpUGOP U3 MPOrpeToro
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aBTOMOOWMA M Havanu paboTaTb B YCIOBUSAX MOHWKXEHHON TemnepaTypbl (PaHHSSA BECHa,
no3gHAs OCeHb), TO, MO Mepe MPUHATUA KaTyLIKOW TemnepaTypbl OKpyXatoLen cpefbl,
nepebanaHcupyiTech eLé oanH-ABa pas3a.

B cnyyasx 3HauuTenbHoro nepenaga temnepatyp (6onble 15°C, oTHOCUTENLHO
HopManbHbiXx +20°C) Mbl pekomeHgyem Mnpou3BECTM 3aHOBO Mpoueaypy apantaumu
3MNeKTpoHHOro 6noka K gaTymky (kaTywke) (cMm. pasgen «3ameHa pdatuvkar). B aTom
cryyae npoLeccop Ballero AeTekTopa 3aHOBO BblbepeT OMnTUMarnbHyl 4acToTy Toka
BO3OYXAeHNs Ana AaHHbIX TemnepaTypHbIX ycrnosui. Mpu atom GyayT rapaHTMpOBaHHO
COXpaHeHbl BCe OCHOBHbIE NOKa3aTenu HasHayYeHus npubopa, BK4Yas Tok noTpebneHus.

Mpu paboTte Ha MOPCKUX MAsHKAX U APYrMX MECTax CO CIOXHbIMU TPYHTaMU C
BbICOKOW 3NEKTPONPOBOAHOCTLIO, Ana Gonee gocTtoBepHoOW 6anaHCMPOBKU pekoMeHayeMm
mcnonb3oBatb onuuio «O6Lee ycuneHne» unu BKNOYaTb pexmm «OKOHOM». WHorga
CHMWXKEHWe YyBCTBUTENbHOCTM MO3BONSeT Gonee TOYHO MPOBOAUTL  OMepaLmio
6anaHcmpoBkn. OCOBEeHHO Ha MOPCKUX NNsxax.

B pepkux cnyvasx, Hanpumep, nNOCMAe€ CMeHbl AatynMka WM MomnbITOK
cbanaHcpoBaTbCA Ha MeTannuMyeckux obbekTax, MOXeT BO3HWKHYTb CUTyauums, Korga
HEBO3MOXHO MPOBECTV aBTOMATUYECKyt0 GanaHCMPOBKY MO FPYHTY.

OTO npoucxoauT M3-3a TOro, YTO Tekylee 3HayeHne asbl BekTopa rpyHTa
BbIXOAUT W3 30HblI 3axBaTa CUCTEMbl aBTOMOACTPOMKM GanaHca (Hanpumep npu
3HaYNTENBHOM M3MEHEHUN TeMnepaTypbl OKpyXatoLen cpeabl).

Pewwnts npobnemy moxHO npoBeas 6anaHCMpOBKY B py4HOM pexume. [ins atoro

< BBOA
B pexunme aBTOMaTU4eCKou Gal'laHCVIpOBKVI H2XXMUTE KHOMKY | &

@ O
py‘~IHOI7I pexMMm U C NOMOLLUbK KHOMOK n pobevitecb TOro, 4To Obl BEKTOp

rpyHTa npv NogHeceHuM K 3emfie Ha 3KkpaHe AMchnes nepemellarncs crneea Hanpaeo B
CTPOro ropu3oHTanbHOM HanpaeneHun. locne aToro aBTOMaTMyeckass GanaHcMpoBKa
6ynet paboTaTtb kak 0ObIYHO.

,D,I/ICKPI/IMI/IHALI,VIOHHbIIZ PEXM NMOUCKA U
EFO HACTPOUKA

OnckpyMmrHaums - cnocobHoCTb Npubopa pearnpoBaTb Ha OOHW TUMbl OO LEKTOB U
urHopupoBatb apyrve. K npumepy, Bbl MoxeTe HacTpouTe Npubop Takum o6pasom, 4TO OH
6yaeT pearmpoBaTb TOMbKO HA 0OBLEKThI U3 LiIBETHBIX METannoB U UTHOPUPOBaTb NPU 3TOM
BCe ocTanbHoe. B HekoTopbIX Criydasix 9TO MO3BONSAET MOBbICUTb KOMAOPTHOCTL Noucka.
OpHako criegyeT MOMHUTb, YTO B peXvMme AWCKPUMMHALMM BO3pacTaeT M PUCK mpornycka
nonesHbix 06bekToB. B nobom cnyyae BIGoOp ocTtaeTcs 3a Bamu.

[vnanasoH AnCKpyMMHAUMKW 3a4aeTCs MOMOXEHNEM M LUMPUHOW CEeKTopa Mmoucka.
MeTannogetektop OygeT pearMpoBaTb TONMbKO Ha Te
+3b b

Ana nepexoda B

06beKThI, rogorpadbl KOTOPLIX NoNaaalT Mexay Nesol 1
npaBoi rpaHuuaMu cektopa. Hanpumep, ana nowucka
OOBEKTOB M3 LBETHLIX METAsfIOB CEeKTOp Moucka MOXeT
BbIrNAOeTb Kak Ha puc. 9.

— —rrri
KHonka I'IO3BOJ'IF|eT Bam onepatnBHO
Puc. 9

nepeknioYaTbCa U3 pexuma Mnoucka BCeX MeTansnos B
pPeXnUM AMCKPUMUHALMK 1 06paTHO.

Hanuune cektopa Ha 3kpaHe pAWcnness CBUAETENbCTBYeT O TOM, YTO Bl
HaxoguTecb B AUCKPUMUHALMOHHOM pexume. [Mpyu 3TOM 3BykoBasi MHAMKauus Gyner
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cpabaTtbiBaTb TONMbKO Ha Te O0ObekTbl, rogorpadbl KOTOpbIX MNOMajalT B He
3aLUTPMXOBaHHYO obnacTb.

BHumaHue! lMpu ucnonb3oeaHuu 8 pexume ucKpuMuHayuu muna 3eykKoeol
uHOukayuu PB-KT Ha OuckpumuHupyemble uesiu (2o00oz2paghbl Om KOMOPbIX
nonadarom e 3awmpuxoeaHHyr0 obrsiacmb) npubop 6ydem peazupoeamb 38YKOM
monbko KaHana obHapyxeHusi (PB). Ons peanu3ayuu pexuma «muxo20 Mouckar
ycmaHoeume mun 3eykoeoli uHoukauuu PBI1-KT.

[ns HacTpoMkM OUCKPUMMHALMM  HaXMUTE  KHOMKY . Tenepb nyTem

nocrnefoBaTenbHON YCTAHOBKW MONOXEHUS NIeBOW U NPaBOW rpaHuL, cekTopa noucka Bel
MoXeTe 3a4aTb Xenaemyto obnactb AUCKPUMUHALMMN.

B BepxHel 4YacTu aKkpaHa, crieBa M CnpasBa BbICBEYMBAIOTCA TeKyLUMe 3HaveHus
rpaHnL,  cektopa noucka B rpagycax HakrnoHa
OTHOCUTENLHO BEPTUKAMNLHOI OCK 3KpaHa.

lMpn STOM, 3HA4YeHUE M3MEHSEMON B [OaHHbIN
MOMEHT rpaHuubl  MNOACBEYMBAETCA  MNPSMOYrONbHOW
pamkow (puc. 10).

Ona n3MeHeHWs MOoMOoXeHNs rpaHuubl ceKkTopa

rnovcka BOCMOb3yi Q,© Puc. 10
YUTECb KHOMKamMu n . ,D,J'IH

nepexoaa K HaCTPOWKe APYrov rpaHuLbl CeKTopa HaXMUTE KHOMKY

+86

El T = i

Kak yxe oTmeyanocb, B pexume AUCKPUMUHALMM UK3-32 BIWUSHUSA TPyHTa
BO3pacTaeT pUCK Nponycka 06bEeKTOB, MOITOMY LUMPMHA CeKTopa noucka He AorkHa OblTb
oyYeHb y3kon. Mbl He pekoMeHayeM ycTaHaBnmBaTb ee yxe 20-25 rpagycos.

[nsa BbixoAa 13 pexvma HaCTPONKU ANCKPUMUHALMN HAXMUTE KHOMKY .

PEXWUM NOUCKA «BCE METAIJbI»

Pexum noucka «Bce meTannbl» B OTM4YME OT OUCKPUMMHALMOHHOIO pexuma
nossonseT obHapyxusaTb niobble MeTannMyeckne ob6bEKTbl Kak M3 LBETHbIX, Tak U 13
YepHbIX MeTansos.

B kakomM ©3 pexumMoB BECTM MOUCK — 3TO NMYHOE MpeanoyTeHne Kaxaoro
nonb3oBatens.

OpHako, cnepyeT 3ameTuTb, Y4TO paboTa B ANCKPUMUHALMOHHOM PEXUME MOXET
NpMBOAMTbL K Mponyckam crabbix CuUrHamoB OT «Mnone3Hbix» OOBLEKTOB M3-3a CHOca
CWUrHanoB BEKTOPOM rPyHTa, KOrAa OHWM MOTYT BbIATK 3a Npeaenbl yCTaHOBMNEHHOMO cekTopa
novcka. lMpu atom He OygeT BO3MOXHOCTW MPOBECTU LOMOSNHUTENbHbIE YTOYHSIOLME
nccnefoBaHnsa CUrHanos.

K HepoctaTtkam pexuMma «BCe MeTamnnbl» MOXHO OTHECTM 3aTpyOHEeHHOCTb
paboTbl Ha 3aMyCOPEHHbIX TEPPUTOPUSAX WK3-3a CWUIMbHOW NeperpyXeHHOCTU 3BYKOBOM
VHAVKaLWN.

MockonbKy CEKTOp B pexumMe «Bce MeTansbl» MOSHOCTBbI0 OTKPbIT, B HEr0 MOryT
nonagatb M CUrHanbl OT Tak Ha3blBaeMbIX «rOpAYMX KamHen» n npubop byaeT BbigaBaTth
BbICOKOTOHambHbIE CUTHambl Kak OT «LBETHbIX» OBBbEKTOB. OTO cAenaHo Ans OTbiCKaHUsi
KaMHEeW METEOPUTHOrO NPOUCXOXAEHWS. VAeHTUdNLMpOoBaTh «ropsymne KamHU» MOXHO Mo
BblCOKMM penTuHram VDI (oT +86) n pacTsaHyToCTM curHana.

Wckniountb cpabaTbiBaHne npubopa Ha nogobHble 0O6beKTbl MOXHO BBeds Tak
Ha3blBaeMbli MOAEPHU3NPOBAHHBIA PEXUM «BCE MeTanmbl» YCTaHOBMB rpaHuLpbl CekTopa
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anckpuMmuHatopa ot -86 go +86, nubo Bocnonb3oBaTbCA anropuTMOM MOAABMEHWS
«ropsvMX KamHemn» (cm. cTp. 15).

OUHAMUYECKWUNA U CTATUYMECKUWU PEXUMbI
PABOTDI

OvHamunyeckuin pexum ABNsAeTcA OCHOBHbIM pexxnumom paboThbl
meTannogeTtektopa. OH xapakTtepu3yeTcss TeM, 4YTO SMEeKTPoHMKa npubopa MOCTOSIHHO
NoACTpanBaeTCs Noj CPaBHUTENbHO MeASIeHHbIE N3MEHEHNS COCTOSHMS rpyHTa. [ToaTomy,
B 3TOM pexume npnbop pearnpyeT Ha UCKOMble OOBEKTbI TONBKO B MOMEHT NepemeLLeHus
AaTtumka. Ecnn pgatuvk sadwmkcupoBaTb Hag OOBEKTOM, TO 4epe3 HEeKoTopoe Bpems
3BYKOBOW CUrHamn ncyesHeT. 3TO OCHOBHOMN PEXWUM, B KOTOPbIA Ball getektop BXoauT npu
KaXXAOM BKIOYEHUN.

CraTnyeckuin pexvnm Mcnonb3yeTcsa Kak AOMONHUTENbHBIN U CAYXWUT B OCHOBHOM
AN YyTOYHEHUA MECTOMNONOXeHUs HamgeHHoro obbvekta. B otnuume oT gnHammnyeckoro
pexumMa B HeM HeT MOCTOSHHOM MOACTPOMKM WM MOSTOMY OH He npeAHas3HayeH Ans
ANUTENbHOro nomcka. [na nepeknioyeHns npubopa
M3 OCHOBHOTO MOWCKOBOTO pexuMa B CTaTUYeCKui

BBOJ,

HaXXMWUTE KHOMKY | Gqar. - [PY 9TOM B MpaBoW CTOpoHe

3kpaHa nosBrnsieTca 3Hak «C», a cneeBa 3Ha4yeHue
napameTpa ycuneHua [Of CcTaTU4YecKoro pexuma c
Puc. 11 BO3MOXHOCTbIO €ro M3MeHeHuUs Mpu MOMOLLKN KHOMOK

O O
n (puc. 11). 3HauveHue ycunenus

cTatn4dyeckoro pexunma non6mpaeTc;|

BB = D

3KCNEepuUMeEHTanbHO, B 3aBWCMMOCTU OT B M
KOHKpeTHbIX ycrnoBui. Ha BbeiGop aToro €CTa BKIIo4eHNs
napametpa OygoyT BAuATL  penbed CTaTUHECKOro pexunma

rpyHTa, 3aMyCOpPEHHOCTb TeppuTopwuu,
M3MeHeHWe  Temnepatypbl U T.4.
PekomeHaoyem HavaTb CO 3HaYeHun 6-7.

Kak y>xe ynomuHanocb, AaHHbIN
PeXUM  CNYXUT AN onpeneneHust
TOYHOTO MECTOMOMOXEHU npegmeTa.
Oagum HekoTophble MeToanyeckue ObbekT
COoBEThbI no npaBUNbHOMY
MCMNONb30BaHUIO 3TOrO pexuma.

O6GHapyxuB B OUHAMUYECKOM
(ocHOBHOM) pexume noucka
MeTannuyeckuin npegmMeT W  MPUHSB
peLLeHne ero BblkonaTb, ONpeaenuTe ero
TOYHOEe MecTononoxeHne. C 3Ton Lenblo
oTBeaMTe pgaTtuuk npubopa OT 30HbI
YYBCTBUTENBHOCTHU K HaAeHHOMY
npegmMeTy BMEBO MU BNPaBo (NMUHMSA A,
cMm. puc.12). [llocne 4ero BknouUTE
CTaTUYECKUIN PEXMM.

MakcumanbHo MmoYHoO
ebidep)xxueasi PaccmMosiHUe Mexov
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2pyHmoM u Oam4yuKkoM, TNpPOCKaHUPYWTe 3TOT OOBLEKT B OOpaTHOM HamnpaBneHWuw.
3adukcnpyite Ha NMHUKM A MecTo (KOOpAUHATY) rae TOH 3Byka Oblnl Hanbonee BbICOKUM.

3aTeM oOTHecuTe [aTyMk OT 30Hbl  YYBCTBUTEMLHOCTM MEPREHAMKYNSIPHO
HavYanbHOMY HarnpasneHuto (A) ckaHnpoBaHus (Hanpumep, Bnepeg) no nuHun B. MNpu aTom
OTBOA pAaTyvMka B 9TOM HamnpaBfeHuuM [OMKeH MpOXoauTb 4Yepe3 nepBOHavarnbHO
3acpukcrpoBaHHyto koopauHaTty. CHOBa BKMOYMTE cTaTtUyeckuin pexum. lNMpockaHupynte
06bekT Nno nuHUM B MakcumasbHO MOYHO ebidepxueasi paccmosiHue Mexoy
epyHmom u Oam4ukoM. 3acukcMpoBaHHas KoopauMHata MaKCMManbHOro Mo 4acTtoTe
TOHa 3By4aHusi Ha NUHUKM B 1 BygeTt onpeaensTe TOYHOE MECTOMONOXEHNE OO bEKTa.

[ns Bo3BpaTa B AMHAMWYECKMIA PEXUM eLLe pa3 HaXKMUTE KHOMKY .

PEXWUM «TYPBO»

B pexume «Typbo» patumk npubopa paboTtaeT Ha (OPCUPOBAHHOM TOKE
BO3OyAeHus.  [laHHbIi pexuM Mo3BofseT MOBbICUTb YyBCTBMTENbHOCTb npubopa u
YNAyYLWUTb 3aLUMLLEHHOCTL paboTbl NpMGopa OT BHELLHWX 3MEeKTPOMAarHUTHbIX NOMeX.

BHumaHue! B pexume «Typ6o» 3HayumesibHO eo3pacmaem MoK
nompe6bneHusi npubopa, 4YMO COOMEEMCMEEHHO COKpauwjaem epeMmsi €20
HenpepbigHOU pabombl om UCMOYHUKa NuMmaHusi.

®
Mepekntountbcsa B Pexxum TYPBO 1 06paTHO MOXHO C MOMOLLIbIO KHOMKU ,

Haxogscb B MouckoBoM pexume. [Mpu 3ToM Heobxoaumo ybeauTbCs, YTO 3HaAYEHWs
napameTpoB Yysct. KT, Yysct. PB/CT u [pomKkocTb Ha 3KpaHe Aucnness He
oTobpaxaroTcs.

PEXM «3KOHOM»

B pexvme «3koHOM» paTtumk npubopa paboTaeT Ha MWHMManbHOM TOKe
BO30yxaeHus. [aHHbIN pexum no3BonseT NoBbICUTb KOMGOPTHOCTb NMOMCKa Ha rPyHTax co
CMNOXHOW W MepeMeHHOM MuHepanusauuen (Hanpymep B MPUOBONHON 4YacTu MOPCKOro
NNsHka), Ny Ha Nnowaake ¢ O4eHb KPYMHbLIM XKere3HbIM MyCOpOM.

BHumaHue! [locne nepeknoyYyeHuUsi 8 PeXUM «IKOHOM» peKomeHAyemcsi
npoeecmu 6anaHc epyHma.

[nsa cnpasku, AanbHOCTb OOHapyXeHWs B 3TOM pexumMe no Bo3ayxy Ha 5k CCCP
cocTaBnsieT npumepHo 35 cm (ansa gatunka 10°DD 6,5-7 k).

Bnarogaps 3HaumMTenbHOMY CHUXeHUo noTpebnexHus npnbopa B AaHHOM pexvume
NosiBNAETCA BO3MOXHOCTb MPOAOMKEeHNs paboTbl Ha MOMHOCTbIO CEBLUIMX B OObIYHOM
pexvMe WCTOYHMKax nuTaHud, a Tawke Bo3pactaeT go 40 vacoB Bpems paboTbl OT
NMOMHOCTbLIO 3aPSPKEHHBIX.

MepeknioyeHne B pexum Typbo npousBoauTcst yepe3 «[on. MmeHio», pasgen
«[Jon. Hactponkn» (cm. ganee).

PEXUM S-AINMOPUTMA

M3 nouckoBoW MpakTUKM W3BECTHO, YTO OONbLUMHCTBO MeTannoAeTEKTOPOB
pearvpyloT Ha NIocKMe >xernesHble 00bEeKTbl Kak Ha UBETHble. B 3HauMTenbHOM cteneHu
pewunTb NpobnemMy NpaBUNBHON MAEHTUUKALMN Takmx OOBEKTOB MOMOraeT crneumanbHO
pa3paboTaHHbIN HaMK S-anropuTm.

Haunbonee adpeKkTMBHO NpUMEHEHME JTOro anroputMa Ans uaeHTudukaumm
NMOCKUX >XernesHblXx 0O6bekToB HeGonblon nnowaau (oo 15 CMZ), Hanpumep MuBHbIE
npo6KkW, NpopkaBeBLUNE KYCKU KPOBMU, U T.A4., C PEUTUHIOM curHana 6onbiie 10.
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Mpn obHapyxeHun npubopom obbekTa C «COMHUTENBbHBIM» LBETHBIM CUrHANOM
(BbICOKOTO TOHA) M perTUHrom Gonblwe 10 MOXHO MPOM3BECTU MPOBEPKY MPaBUIBHOCTU
naeHTndukaumm obHapyxeHHoro o6bekTa npu nomoLwm S-anropmutma.

HeT Heo6xoQMMOCTU MCMONb30BaTh 3TOT anropuTM MpU O4HO3HAYHbLIX 3BYKOBbIX
curHanax HW3Koro ToHa, T.e. Korga OObeKkT M Tak O4YeBWOHO KenesHbl. He 3abbiBanTe
KOHTPONUpPOBaTb YPOBEHb CUrHana.

CnepnyeT yTOYHWUTb, YTO ATOT PEXMM NPUMEHSIETCA HE ANSA Noucka, a TONbKo ANns
YTOYHEHUS TUMNa MeTanna npu UBEeTHOM OTKNUKe npubopa oT obbekTa M NpuHUMaeTcH
peLleHne 0 HeoBXo0aAMMOCTHM BbIKanblBaHUS.

Ha dopmy rogorpadoB OT LBETHbIX Liefien S-anroputm BAUSHUSA NPaKkTUYECKU He
oKkasblBaeT.

CnepyeT Takke OTMETUTb, YTO C YBENUYEHUEM MNNOLLAAM NOBEPXHOCTU KeNe3HbIX
06bekToB 3hPEeKTUBHOCTL NPUMEHEHUA S-anropMTma nagaer.

O
[ns nepeknioyeHnss B 3TOT peXum BOCI'IOJ'Ib3yl7ITer KHOMKOWN , npu 3TOM

3HayeHus napametpos YyscT. KT, YyscT. PB/CT u 'poMKOCTb HE AOMKHbI OTOGpaxaTbCcs
Ha aKpaHe gucnnes.

O,
[ins Bo3BpaTa B OCHOBHOWM MOWCKOBLIV PEXMM eLle pa3 HaXXMUTE KHOMKY .

MHOIMO4YACTOTHOCTb

Bac HaBepHoe yauBuT, 4TO GOMBLUMHCTBO NPUOOPOB, BbiNyCKaeMbIX B Mupe byaet
MMETb COM3MEPMMYIK 4YyBCTBUTENMbHOCTb, HaMpuUMep, Ha NaTyHHbI auck @25 mm 1
MegHbIn anck @50 MM, HECMOTPS Ha TO, YTO BTopas Lenb MHOro Gonblle No pasmepam.
Tawkke W3BECTHO, YTO Menkve uenu (MOHETbl) WULLYTCHA Nydlle Ha BbICOKMX YacToTax
BO30Yy)XOeHMs gaTyuka.

[deno B TOM, 4YTO B CuUNy OMNpeAeneHHbiX (PU3NYECKMX 3aKOHOB, ANl KaXaoro
Knacca Lenen CyLlecTBYeT CBOsl ONTMMaribHasi 4acToTa, Ha KOTOPOM YyBCTBUTENbHOCTb K
3TUM UensiM MakcumanbHa. Ytobbl HagenuTb NpMbop BO3MOXHOCTLIO 9(EKTUBHO UCKaTb
KaK KpynHble Tak W Mernkue Luenu, MHOorme npousBoAMTenu BbinycKalwT 2-X,3-X unu 4-x
YacTtoTHble meTannoaeTtekTopbl. CurHym MFT 7272M no3sonsieT paboTtatb ¢ AaT4ymMkamu
yactoTamm Toka B0o3OyxaeHuss oT 1 po 30 klu, Tem cambiM, peanusys MpUHLMN
nogaepXkaHus npuemnemMon YyBCTBUTENbHOCTU NPaKTUYECKM K Nobomy Tuny Lenen.

MeTannogeTekTop MOXEeT KOMMMeKToBaTbCa crneayowmummn gativkamm: 15DD —
3(7) kl'y, 9,5x12,5DD — 7(3, 14) kl'u, 10DD — 7(3) k', 6x10DD — 7(14) kl'u.

Kakue moryT GbITb nNpakTuyeckne pekomeHaauuv no BbIOOpY Aatyvka C TOW unn
MHOW paboyel YacToTon?

3 kU MOXeT C ycrnexomM NPUMEHATLCS Ha He 3aMYCOpPEHHbIX yYacTkax aAns noucka
KPYMHbIX Liener Kak U3 YepHbIX MeTarnmnoBs, Tak 1 U3 LUBETHbIX, a Takke BOEHHbIX TpodeeB.

7 K[y — cpenHAs yHMBepcarnbHas YacToTa Ans LMpoKoro cnektpa 3agad. C ee
NMOMOLLbIO BO3MOXEH MOWCK CPEeAHUX, MENKMX MOHET, BOEHHbIX TpodeeB. Ha Takon
yacToTe yAoOHO NPOM3BOAMTL pa3BenKy MECTHOCTM.

14 k4 — yacToTa COPMEHTMPOBAHHAsi Ha MOUCK MESNKMX U CPedHUX MOHET,
0COOEHHO Korga nocrnefHue pacnonaralTcs Ha «pebpex». [laHHas yactoTa adhpekTnBHa
05151 noucka Ha nnsxe.
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MEHIO NMAPAMETPOB

Haxas KHOMKY Bbl nony4vyaete AOCTyn K pdaay AOONONHUTENbHbIX

napameTpoB, KoTopble pas3buTel Ha 3 rpynnbl (puc. 13). Haeurauma no MeHo
MAEHOE MEHW [1] NAPAMETPBI MOMCKEA  [11
| [HEHME THE] TTUHLEH] ﬁ?ﬂﬁm HoF .

Bri.
HACTFOWEH 3KPAHA CrorFocTe AMNBE
HoHneHHe
HRACTFOWEH 2BYKRA Fag. 4HacToTa GraD

HACTFOMKEM ZEYEA [1] HACTPOMKH 3kKPAHA  [11

m FEN-ET 1 [ mmmmnnng|
Lon—Eo ToHOE 4 OHTFaCT [ wnmnn|
[ FaHHLa Fe =24 HakonneHue 3

[F. cnag. c. & Macw . CC 1:7

FOMEOCTE Fe 9

Puc. 13

@ © BBOp,
ocyLlecTBnAaeTcAa C NOMOLLbIO KHOMOK , n .

3HaueHve B NpaBOM BEPXHEM Yrry 9KpaHa ykasblBaeT Ha HOMep Mporpammbl
nonb3oBaTens, KoTopas B AaHHbI MOMEHT pefakTUpyeTcs.

NMAPAMETPbI NMONCKA

Ycn. lNoucka. [Hopm.(HopmanbsHbie), MM(Memannomycop), A®1 (Anzopumm
gunbmpayuu), A®2, A®3] Onumsa npegHasHadeHa Ans ontumusauum paboTtsl npubopa B
HOpPMarbHbIX YCMOBUSIX, YCNOBUAX PA3HOW CTEMNEHN 3aMyCOPEHHOCTN TEPPUTOPUM MOUCKA,
a TakkKe B YCINOBUSIX Pa3NNYHbIX 3NEKTPOMAarHUTHbIX MOMEX.

3aMyCOpeHHON CUYMTAEeTCs TeppuTopusl Ha KOTOPOW pacCTOsiHUE  Mexay
HebonbWMMKM  MeTannmMyeckuMm obbekTamu (rBo3gu) npeacTasnsowmMMm 13  cebs
MeTannomMycop cocTaBnseT MeHee 1-2 ouameTpa gatyvka.

[Onsa paboTbl Ha Takux TeppuTopusax ucnonb3ynte pexum «MM». B octanbHbix
cny4asix pekoMeHayeM UCnonb3oBaTh pexum «Hopm.».

Pexum «MM» xapaktepusyetcs 6Gonee ObICTpbIM anropuTMom 06paboTkm
curHanoB 6e3 noTepu rMyobuHbl OOHapYXXeHWUsi, OfHaKO, U3-3a YCKOpPEHHOW 06paboTku
CUrHanoB OT OOBLEKTOB, BO3MOXHO YBEMUYEHME KOMUYECTBA HEHYXXHbIX PAcKomoK u3-3a
HEKOPPEKTHON uaeHTUdMKaumm rnyGoKo 3anerarwmx MroCKOCTHbIX LEeNen M3 xenesa
(MBHBIE NPOBKK, KYCKM XECTM U T.N.).

B cnyyae Hanuuma B 30HE MoOWCKa XECTKOW pacTUTENbHOCTU UMW 3HAYUTENBHO
BbIPa)XXEHHOTO perbeda MOBEPXHOCTM TpyHTa (MallHs) NP CKaHUMPOBAHUM Ha AaTyuK
npubopa HeusbexHo OyayT okasbiBaTbCA MeXaHU4eckve yhaapHble BO3OEeVCTBMSA, YTO B
CBOK ouyepedb OyaeT MpuBOAUTL K MOSIBIIEHMIO YacTblX NOXHbIX cpabaTbiBaHui. [ns
Takoro crny4vasi pekoMmeHayeTcs UCMNOoMnb3oBaTh pexumbl noucka «AdPLly, «AdD2y», «AD3y,
roe «Ad» o6o3HayaeT HanuuvMe OOMONHWUTENBHOrO anroputMa uUnbTpauMnm B cUcTeme
06paboTkn curHanoB. [laHHble pexumbl Takke MOryT ObiTb MOMNesHbl B YCIOBUSIX
NOBLILLIEHHOro YPOBHS anekTpomarHuTHblx nomex (J13MM). OgHako, cnegyeT NOMHUTb, YTO
Takune pexumbl HECKOJNbKO 3aMeansatoT pabdoTy npmubopa.

Tr'K (lMModaeneHue «2opsiyux kamHel») [Bkn./Bbikn.]. JaHHas onuus BkiovaeT
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anropuTM MOAABMNEHWs 3BYKOBOW peakuun kaHana ugeHtudwukaumm (KT) Ha «ropsuue
kamHM»(FK) (kamMHM C MOBbILEHHBIM codepXaHunem deppookenaoB). MN3-3a dumsnyveckux
ocobeHHocTen B3anmogeincteust BTI ¢ MK, peakumio Ha HUX YacTo MyTaloT C peakumen Ha
KpynHble MegdHble unu cepebpsiHble MOHETbI. ANropyMTM MO3BONSAET pasnuMunTb 3TW ABa
TMNa peakummn n He «o3sy4mBaTb» K. Onuma nporpammHo oTknoyaemas. PakT BKMOYEHNS
MrK otpaxaeTtca Ha akpaHe B Buae Hagnucu «K» B npaBom BepxHeM yrny nog
nHaMKaTopoM paspsaa 6atapen. Peakuust kaHana obHapyxeHnus (PB) Ha K ocTaeTcs.

BHumaHue! Anzopumm asmomamuyecKu Omkiro4aemcsi npu rnepexode e
npozpammy «MM>».

Ckopocmb AllB [Bbiksn./1..6]. 3TOT napameTp No3BOMseT yCTaHOBUTb CKOPOCTb
aBTOMOACTPOMKM GanaHca no rpyHTy (He nyTtamTe ¢ HanaHcMpoBKOW MO rpyHTy). AllB
nossonsietT npubopy asBTOMaTW4YeCKn MNOACTPaMBaTbCA MNOA MEANEHHble WU3MEHEHWs
TemnepaTtypbl 1 MUHepanusaumu rpyHta. CnegyeT 3aMeTuTb, YTO 3Ta aBTOMOACTPOMKA HU
B KOEM Criy4ae He 3aMeHsieT npoueaypy 6anaHcMpOBKM MO FPYHTY, a NuLlb KOPPEKTUpYeT
6anaHc rpyHTa B Hebonblwux npegenax BO BpeMsi noucka. B HekoTopbix cnyyasx
(bornbluoe KOMMYECTBO MeTannomycopa, CKOMIEHME «ropsumx» KamHein) AlNB moxeT
paboTaTtb He KOppeKkTHO. B aTux ycrnosusix AlMB ny4lue oTKNIOYNTb.

BHumaHue! Ecnu npu6op dnumesibHO epeMsi He UCMoJib308aJsicsl, mo Osis
KoppekmHol pabomsbi Al16 Heo6xodumo npoesecmu 6anaHc Mo 2pyHmy.

Ycunenue.[1..10] OTOoT napameTp  npegHa3HadYeH  ANnNs  YCTaHOBKM
YyBCTBUTENBLHOCTU Npubopa MO KaHany peanbHOro BpPeMEHU U MAEeHTUUKALMOHHOMY
KaHany OAHOBpeMeHHO. B GonbluMHCTBE CriydaeB Mbl pPEeKOMEHAYeM 3HayeHue 3TOoro
napameTtpa He Gonee 7. MeHblUMe 3HAa4YeHUS napameTpa MOryT NPUroaMTbCS, Hanpumep,
Ansi nomcka 6onblumx He rnyboknx 06GBEKTOB Ha CUMbHO 3aMYCOPEHHBIX y4acTKax.

Pa6. Yacmoma [-5..{enmpanbHasi yacmoma pabomsi npu6opa..+5]. J1oT
napameTp perynupyeT casur paboyen YacToTbl NpeAHa3HayveH AN yMeHbLIeHns addekTa
B3aUMHOro BnusHMA npubopos paboTakowmnx B HernocpeacTBeHHoW 6nmsocTv apyr oT
apyra. Perynupys aTOT napameTp Ha oboux npubopax MOXHO JOOUTLCA MWHMManbHOro
BMNWAHWSA UX OPYr Ha Apyra v noBblICUTb KOMOPTHOCTb COBMECTHOW paboTbl Ha 6rmn3kux
pacctosHuAx 6e3  3HauuTenbHbIX MOTEPb B YyBCTBUTENBHOCTM W KavecTBe
MaeHTMdUKaUun.

Ons 6Gonee adeKTMBHOrO noAaBneHUs B3aVMHOMO BIUSIHUS OBYX PSOoOM
paboTarLmx NpMbopoB MOXHO NOPEKOMEHA0BATL PAa3HOCUTL UX paboyne 4acToThbl.

Bcerna noMHute, 4To psigom paboTatolime npubopbl MOryT 3HAaYUMTENBbHO CHUXKaTb
rnybuHy nouncka.

Jlyyqwe  Bcero  BbliOMpaTb  ypOBEHb  PaCCTPOMKM pabounx  vacToT
3KCNepuMeHTanbHO, UKCUPYs NpW 3TOM paccTosHWE Mexay Aatyvkamy npubopoB K
NpoBepsAsi BO3AYLLUHY YyBCTBUTENLHOCTb NOCMEOHMX.

MomHMTE, 4TO AaTyMku NpMOOPOB OOSMKHBI pacrnonaraTtbCa B OOHOM MIIOCKOCTH,
4YTO COOTBETCTBYET MX pearibHOMY B3anMOPaCMOSIOXKEHNs B MPOLLECCE NMoucka.

BHumaHue! [locne 3aeepweHusi pe2ynupoeku 4Yacmom npubopoe He
3abydbme npoeecmu 6anaHCUpPOBKY MO 2pyHMy.

HACTPOWKA 3KPAHA

Modceemka. [lapameTp NO3BOMSET W3MEHATb SPKOCTb CBEYEHWS 3KpaHa.
KpaiiHee neBoe nonoxeHve nHamMkaTopa NoAcBETKN COOTBETCTBYET MOMHOMY BbIKIIOYEHUIO
noacseTkn. CnegyeT MOMHWTb, YTO CAMWKOM GOMbLIOW YpOBEHb MOACBETKU yMeHbLuaeT
Bpems paboTbl npubopa oT ogHOro KoMnnekTa 6atapen.

Konmpacm. [MapameTp ycTaHaBnuBaeT Xenaembli YpPOBEHb KOHTPACTHOCTU
avcnnes.

HakonneHue [1..4]. MapameTp No3BoNseT COXPaHATbL Ha 3KpaHe gucnnes ot 1 ao
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4 roporpadmyecknx KapTUHOK OJHOBPEMEHHO. BbIBO4 Ha 3kpaH HecKonbkux rogorpados
MOXeT ObITb None3eH, HanpumMep, Npu aHannse cemencTBa OTKIIMKOB OT OOHOMO U TOTO Xe
06bekTa Npy CKaHUPOBAHUM B PasHbIX HanpaBIEHUSIX, @ Takke AN OLEeHKU KoMOUHauum
uenen.

Macw. CC (Macwma6bupoeaHue cnabbix cuz2Hanoe)[1:2/1:4/1:7]. Onuus
BBeJeHa ans pacLumpeHns BO3MOXHOCTEMN BU3yarbHOMN rogorpaduyeckom
naeHtTndukauymm. OHa No3BONSAET yBENUUUTbL pasMepbl rogorpadoB crnabbix CUMrHamnoB C
O[HOW CTOpPOHbl, U AaeT BO3MOXHOCTb OLEHMBaTb YPOBEHb CUrHaroB MO pa3mepam
rogorpadnyeckon KapTMHKM ¢ apyron. Hanpumep, yctaHoBuB macwTab 1:2, Bbl moxeTe
yBENMUNTL W  Oonee  pgeTanbHO  paccMoTpeTb  cnabocurHanbHbii  rogorpad.
CoOTBETCTBEHHO, YCTAHOBMB 3Ha4YeHne macwrtaba 1:7, Bbl MoXeTe No pasmepam KapTUHKK
OLeHMBaTb YPOBHM CUMrHanNoB B 6onee LWMPOKOM AuanasoHe.

HACTPOWKA 3BYKA

Tun. 3se. UHO. [PB/PB-M/PB-KT/PBII-KT/KTIT] B npubope peanu3oBaHbl NATb
TMNOB 3BYKOBOW MHOMWKALMM:

PB [PeanbHoe epemsi]. B naHHOM Tvne nHOMKaLum 3ByK BblAAETCA CUHXPOHHO C
NpoHOCOM AaTymka Hap obbekToMm. [Npu aToM, npu nNpubnmxeHMn Aatynka K ob6bekTy
rPOMKOCTb 3ByKa HapacTaeT, a npv yaaneHun ybbiBaeT. TOT TMN MHOVKaUUWM NO3BONsET
peanu3oBaTb MakcuMarbHylo rnybuHy obHapyxeHuns 6e3 3ByKOBOW maeHTUduKauum tuna
obbekTa (Bce curHanbl ogHoro ToHa). Pexum PB uncnonb3yetcs, korga Heobxooumo
npegensHo rmy6oko “ 3auenuTb” Lenb, HanpyMMep Ans noucka no BOEHHOW TEMaTUKe.

PB-M [PeanbHoe epems - Mynbmu4yacmomHsbil]. DTOT peXxvMm oTnmMyaeTcst oT
pexuma PB HanuMuneM MHOro4actoTHOM maeHTudpmkaumm TunoB obbekToB. KonmyecTso
TOHOB MaeHTUrKaumm 3agaetca napameTpom Kon-Bo TOHOB M MOXeT ObiTb OT 2-X A0 4-X.
Pexum moxeT ObITb pekoMeHO0BaH ANna paboTbl HA CUINBHO 3aMYCOPEHHbBIX MECTaXx.

PB-KT [PeanbHoe epems - Kopomkuili moH)]. JaHHbIn TN MHAMKaUMKN SBNAeTCs
OCHOBHbIM. 3ByKOBasi MHOMKaUMA  Hanuuus obbekTta B HEM npoucxoauT B 2 aTtana.
CHavana nosiBnsieTcs 3BYK peanbHoro BpemeHu (PB) cpegHero ToHa, a 3aTem, nocne
noeHTndukaumm Tuna obbekTa CMEHSIeTCsl 3BYKOM KOPOTKOrO TOHa COOTBETCTBYIOLLEN
YacToThbl. ANNTENBHOCTL 3TOrO TOHA MOXHO M3MEHSATL C NOMOLLbI0 napameTpa Onut. KT.

PBI1-KT [PeanbHoe epemsi 0o nopoza - Kopomkuti moH)]. Hapsigy ¢ PB-KT Tak
Xe SIBNSAETCS OCHOBHbIM TUMOM 3BYKOBOM uHankauun. Ot PB-KT oTnuyaetca meHbLuen
3arpy’>KEHHOCTbIO 3ByKaMu.

KTI1 [Kopomkutii ToH lMonughoHuveckuti]. MNpy 3TOM TOHOBas MOCbINIKa MOXeT
copepXaTb OQHOBPEMEHHO KaK HW3KOTOHANbHOE 3anOfiHEHWE, TaK U BbICOKOTOHANBHOE.
Hanpumep npv 03ByYMBaHWM CUrHaNoB OT MSIOCKOCTHOro »ernesa (MuBHble npobku,
HebonbLUMe KYCKU XXeCTU 1 T.M.).

Kon-eo Townoe [2, 3, 4, 5]. lNapameTp ycTaHaBnNMBaeT KOMWYECTBO 4acToT
3BYKOBOW MHAUKaLNN.

IpaHuya Fe (FpaHuya o38y4YaHusi HU3KO20 MOHa (Xene3a)). JaHHasa onums
No3BOJISIET CABUHYTb rPaHMLYy 03BYYMBaHUSA LLBETHOIO HIKHErO TOHA B CEKTOP XXeresa Ha
HY>KHYHO BENUYMHY.

He cekpeT, 4To 4acto Menkue, ocobeHHO 30M0Tbie HOBENUPHbIE U34enus, a Tak
e LBETHblE LIENN «CHECEHHbIE» MUHEPANU30BaHHbIM FPYHTOM WM 3aKPbITbIE HEMHOIO
ernes3om, MOryT faTb CUrHan «xenesa» B MMHycoBoM cektope VDI. Ho 06bl4HO OoHM fatoT
curHan mexzay CpefHe - KpyrHbIM Xenesom v ¢onbroi, YTo No3BOMSIET UX KBbIYUCTIUTBLY,
NpakTU4eCKn He 3aeBas Npu 3ToM xenes3o. CpeaHe - KpyrnHoe KOBaHOe Xenes3o (KoBaHble
reo3gm) Ha wkane VDI pacnonaraeTcsa npumepHo B cektopax -45 — 40. donbra,
COOTBETCTBEHHO B cekTtopax Onu3kmx k 0, T.e. cektop or 0 pgo -35 gaensetcs
«MOJ03PUTENBHBIM» U MOAMNEXUT UCCNEeAO0BaHUI0 NMPU MOWCKE OBENUPHBIX U3Aenuin Ha
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NNsHKe, MENkKUx CPeLHEBEKOBbIX KPECTMKOB MMM MOHET Ha mycope. CasuHyB rpaHuuy HT
0O HyXHOro cektopa Bebl, pabotad Ha pexvme «Bce MeTamnmbl», HEe MpOMycTUTe Ha
enesHom curHane atv uenu. OHM Npo3ByYaT UBETHLIM TOHOM, HECMOTPSI HA MUHYCOBOE
VDI curHana. OcobeHHo obpallanTe BHUMaHue Ha KMOHETHYO» CTPENKY UMK Y3KyH0 NeTro
rogorpada npu curHane B 3Tom cektope. C 95% yBepeHHOCTbI0 MOXHO cpa3sy ckasaTb, YTO
370 uBeTHas uenb. COBMECTHO CO CKOpPOCTbIO pasaeneHus uenen B pexume «MM» aTa
HacTpovika yBenuuuT Bawwy waHckl He nponycTUTb LBETHbIE LENWM CPeau Xenesa.
BenvunHy caBura rpaHuvupbl HWDKHEro TOHa BblOMpanTe Mof KOHKPETHOE MECTO Mowucka,
cTapascb JepXaTb €€ Ha rpaHu CBOMCTBEHHOrO 3TOMy MecCTy xene3a. Ecnu xe Bbl
npon3BoanTe MOUCK Ha MecCTe, rae CpefHe - KPYrnHoe Xene3o MOXeT ObiTb MHTEPECHbIM
(HaKoOHeYHVKKN CTpern, Cpe4HEBEKOBblE HOXW, 3aMKUW, CBETUbl U T.4.), TO MOXHO COBWHYTb
LIBETHON TOH 0 CEKTopa CPefHe - KPYMnHOro xenesa -45 (BO3MOXHbIN Makcumym -50).

p. cna6. c.(Fpomkocmb cnabbix cuzsHanoe) [1..9]. PerynupoBka AaHHOrO
napameTtpa no3BonseT U3MeHsTb rpomkocTb KT cnabbix curHanoB OT MenKuMx unu rinyboko
nexawmx uenev. Manble 3HavyeHWs 3TOro napamMeTpa MO3BOMSAKT KOHTPONMPOBATb
YPOBEHb CWrHana no rpoOMKOCTW 3ByYaHusi B Oonee LUMPOKOM Auana3oHe W3MEHEHUS
nocnegHunx. OgHako, curHanbl OT MarnbIX UMW NpeaenbHO ry6okux 06BEKTOB MOryT ObITb
cnuwkoMm  Tuxumu.  [loaToMy, 3HadyeHMe  [aHHOro napameTpa  noabupaetcs
3KCMEepUMEHTarnbHO, No4 MHAMBMAYarbHbIE NPEANOYTEHUSA NONb30BaTENS.

'pomkocmsb Fe [1..9]. MapameTp perynupyeT rpOMKOCTb 03By4YMBaHWUS 0OBEKTOB
13 xenesa B kaHane naeHtudukaumm (KT). MHorga, ¢ uenbio noBbiweHMs KOMGOPTHOCTH
novcka, GbiBaeT MOME3HbIM MNPUMMYLWNTb MHOUKAUMIO OOBLEKTOB U3 >xenesa. 3HaveHue
napameTpa Takke BblOMpaeTcsa UCXOAst M3 NUYHbIX NPEANOYTEHUNA MOMb30BaTenNs.
3HayeHne pomkocTb Fe — 9 BbipaBHMBaET YpPOBHM IPOMKOCTM CWUIHamnoB OT Xenesa u
«LUBETHbIX» 0OBHEKTOB.

B cnyvae HaxoxgeHus noa AaTYMKOM KPYMHbIX OOBEKTOB NeperpyxaroLmx
3MNEeKTPOHHYIO cxemy, npmbop OGyaeT BbliAaBaTb 3BYKOBYKO WM BU3yarbHYK CUrHanm3auuio
neperpysku.

AONOJIHUTEJNIbHOE MEHIO (AOIM. MEHIO)

B npubope wumeeTcs nNOMMMO MEHKO NapamMeTpoB, Tak Ha3blBAeEMoOe
OOMOMNHUTENbHOE  MEHI0, paclupsiiollee  BO3MOXHOCTM  3BYKOBOW  MHAMKAUMM  1©
BKIOYaroLLee Onuuio aBTOMOACTPONKM GanaHca rpyHTa.

Ona Bxoga B [JOMOMHUTENBbHOE MEHK HEeobXoaMMO HaxaTb U yAepXuBaTb

HaxxaTomn KHOMKY . MepemelleHne no NYHKTaM MEHI0 OCYLLEeCTBNAeTCA KHOMNKamMu

, " oar |-

HaxaTtnem KHOMKW. I'IepememeHme no napameTpam Bbl6paHHOFO nogmMeHo

@ O
ocyliecTBnsaeTca KHOMKaMun n . Bbl60p napameTpa nogMeHK
ocyliecTBnsaeTca KHOMKOM .
@ O
ocyulecTBndaeTca Nnpn NOMOLLUM KHOMOK n . Beixog 13 nogmeHo B MEHKO U 13
MEHI0 B NMOUCKOBbIN PEXUM OCYLLECTBIIAETCA HaXXaTem KHOMKN .
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I'IYHKTI:)I MEHRIO:

HacTpoiika ToHOB (MpaHuya 2, NpaHuya 3, NpaHuuya 4, Yacmoma PB);

2. Hactpoinka ToHoB KT (Yacmoma Fe, Yacmoma 2, Yacmoma 3, Yacmoma 4,
Yacmoma 5);

3. [Jon. NapameTtpbl (Jaum. KT, Pexxum 3koHom, ®unbmp JICI, Ckopocms MM,
Qunbmp IMIT MM).

HACTPOWKA TOHOB

B sToM nogmeHio Bbl MOXeTe M3MeHUTb rpaHuubl cekTopoB 03BYy4ku BOW nop
Balun ocHOBHbIE Lenu noucka, a Takke HacTPOMTb YacToTy 3ByvaHus kaHana PB. Cysus,
N1 HaobopoT pacwupue rpaHnubl, Bbl mMoxeTe AobuTbCcs TOro, 4TO rpynnbl Lenew,
Hanbonee CBOMCTBEHHbIE PErMOHY BalLMX NMOMCKOB, ByAyT pasnuyatbCs no 3BYKY.

HACTPOWKA TOHOB KT

B atom nogmeHo Bbl MOXeTe M3MEHWUTb TOHaNbHOCTb CUrHANOB MAeHTUMKaLum
Ha ynoGHble nuyHo Ans Bawero cnyxa. Yem Gonblue undpa, TEM Bbile TOHANbHOCTb.
Camass Hu3kas TOHANbHOCTb COOTBETCTBYET Xenesy, camMas BbiCOKas — KpPYMHbIM
npegmMmeTaM u3 BbICOKONPOBOAUMbIX METaOB. VI3MeHss TOHaNbHOCTW NPOCUM y4uThbIBaTb,
4YTO TOHAnNbHOCTb KaHana PB umeeT cBOE oTaenbHoe 3HaveHue (perynupyetcs udepese
meHio «HACTPOMKA TOHOB». He cTouT npucsaneaTtb 3Ty Unu 6IU3Kyl0 TOHamnbHOCTb
Kakon nubo rpynne uenen, nHade €€ NaeHTUPUKALNOHHbBIA CUrHamn CONbETCA C CUrHarnom
kaHana PB u cTaHeT Hepa3nuumMm Ha ero coHe.

00mn. HACTPOWKM

Anum. KT. T[apameTp ycTaHaBnvBaeT YpOBEHb ANWTENbHOCTU 3BYYaHUA
TOHanbHbIX MNOCBINOK B pexumax 3BykoBor nHamkaumm PB-KT n PBI1-KT. KpaiiHee nesoe
NonoXeHue MHANKaTopa COOTBETCTBYET CAMOMY KOPOTKOMY MO ANUTENBHOCTU TOHY.

Pexxum 3koHom [Bkn./Bbikn.). [lapameTp nepekniovaeT YypoBeHb Toka
BO30yXaeHMs B Aatyuke npubopa no3Bonss perynupoBaTb UyBCTBUTENIBHOCTb U
notpebneHune npu pasHblii YCNoBUsX Noucka (nogpobHee CM. BhILLE)

@®unbmp JICI [Bbikn./1..20]. Onuus no3BonsieT BbibpaTb ypoBEHb NoAaBneHUs
TNOXHBIX ~CUrHanoB OOYCMOBMEHHbLIX MOBLILEHHON  3MEeKTPONPOBOOAHOCTBIO  FPyHTA
(3aconeHHble No4YBbl, MOPCKOM MASXK U T.4.).

Oco6eHHO 3TO BaXXHO MpUW UCMonb3oBaHuK bonbluepasmepHbix (10" n 12,5'x9,5’)
JaTymkoB paboTatolmx Ha BbiCOkUx YacToTax (14-20 kL), 4TO BbI3BAHO OCOGEHHOCTAMM
B3aUMOJENCTBUS 3TUX AATHYMKOB C CUMbHOMNPOBOAALLUMY FPYHTaAMMU.

Cnedyem noMHUMb, 4YMO MoO8blWeHUe 3Ha4YeHUsl ypoeHs chunbmpayuu
noebiwaem KoM@opmHOCMbL MOUCKa, HO MoXem npueodumb K MPOrycKkam
KpynHopa3MepHbIX U 8bICOKONPO8OdsWUX yenel u3 yeemHbix Memarssios.

3HayeHne ypoBHSA unbTpauumn criegyeT noabupaTtb SKCMEPUMEHTANbHO Nog
KaXable KOHKPETHbIE YCIOBUS MoucKa, NpU 3TOM XenaTenbHO COXPaHsiTb UX MUHUMAarbHO
BO3MOXHbIMY A1 KOM(POPTHOIO Nomcka.

Ckopocmb MM [1..5]. PerynupyeT CKOpPOCTb BOCCTaHOBIIEHMS Mopora
JetekTnpoBaHus no kawany waeHtudukauum (KT) B pexvme MM. Yem Bblwe
3aMYCOpPEHHOCTb TEPPUTOPUN, TEM npeanovTuTenbHee 6onee BbLICOKME 3HAYEHUS
ckopocTu. B uenoMm napameTp noabupaeTca no yCrnoBWUsIM KOHKPETHOrO MecTa mnoucka.
3Ha4yeHue napameTpa no ymonyaHuo — 5.

Qunbmp IMIT MM [Bbikn., 1..15]. MNepeknioyasicb B pexum padoTel «MM»
npubop HauMHaeT obpabaTtbiBaTb CUrHanbl MO  YCKOPEHHOMY, HO 3HAYUTENbHO
YCINOXHEHHOMY anropuMTMy. B KOTOPOM NPOUCXOAUT ONpeaerneHme NokanbHbIX MakcMMyMOB
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KOMMMEKCHOro curHana oT HEeCKONbKMX Lenen. 34ecb 4acTo MOryT BO3HMKaTb adpdpeKT Tak
Ha3blBaeMoro «apobneHusi» curHanos OT uUenu (He nyTaTb ¢ ApobneHnem curHana B
6nvxHen 30He), T.e. ogHa LieNb MOXET AaBaTb HECKOMNbKO 3BYKOBbIX CUrHanoB, 0COBeHHO B
YCINOBUSIX 3NeKTpoMarHuTHbIX nomex (AMI1). Ans mruHummnsaumm atoro adpdekta u Cnyxut
AaHHaa  onuma.  OndaAtb-xe,  3HaveHWe  AaHHOro  napameTpa  nogbupaetcs
3KCNepuUMEHTarnbHO, MO KOHKPETHOE MECTO Moucka. 3HadyeHwe ypoBHSA unbTpauuu no
ymonyaHuio — 6.

NMPOIrPAMMBbI MNMOJIb3OBATEIA

B npubope npegycmoTpeHa BO3MOXHOCTb pefakTUpOBaHWUA U COXpaHeHus 4-X
He3aBMCMMBbIX Mporpamm noucka. B kaxgol nporpamme nomnb3oBaTtenb MOXET MO CBOEMY
YCMOTPEHUIO YCTaHOBUTb 3Ha4YeHne noboro n3 MMerLLMxcs napameTpoB.

Mporpammbl MocnegoBaTenbHO NEPEKIOYaOTCA KHOMKOW , npu 3aTom B

NpaBOM HWXHEM YrIy 9KpaHa oTobpaxaeTcs HoOMep TeKyLlel NporpamMmmbil.
3aBoAckMe YCTAHOBKM 3HAYEeHU napameTpoB And Bcex 4-x nporpamm
npeacTaeneHsbl B Tabnuvue 1:

Tabnuua 1.
MapameTphbl 1 nporp. | 2 nporp. | 3 nporp. | 4 nporp.
YyscTtBuTEnbHOCTL KT 10 10 11 12
YyscTBUTENBHOCTE PB | 7 7 8 9
["(POMKOCTb 9 9 9 9
Pexum TYPBO OTkn. OTkn. OTkn. Bkn.
Ycn. MNMoucka AD2 MM Hopwm. Ad1
Twn 3B. VHA. PB-KT PB-KT PB-KT PB-KT
MrK Bblkn. BblIkn. Bblkn. Bblkn.
Ckopoctb AlNb 2 Bbikn. Bbikn. Bbikn.
Ycunexve 7 7 7 7
Hakonnenue 1 3 3 3
Macw. CC 1:4 1:7 1.7 1:2
Kon-Bo ToHOB 5 5 5 5
panuua Fe -14 -24 -24 -24
p. cnab. c. 6 6 6 8
"pomkocTb Fe 9 6 9 9
Pab6. yactoTa LleHTp LleHtp LleHTp LleHTp
Ckopoctb MM 5 5 5 5
Punetp SMIMT MM 6 6 6 6

MapameTpbl: [llodceemka, KoHmpacm w [Qnum. KT HenocpeacTBEHHO Ha
NMOUCKOBbIE BO3MOXXHOCTU npm6opa He BIIMAKT U MOryT ObITb Bbl6paHbI ncxoga m3
NPeAnoYTEHNIA KOHKPETHOMO NONb30BaTENS.

OpHako, cnegyeT 06paTUTb BHUMaHWE Ha 2 MOMEHTa:

- 6e3 kpaviHei He0b6X0AMMOCTM HE yCTaHaBNUBANTE BbICOKME 3HAYEHUS napameTpa
MopceeTka akpaHa, GO 3TO MOXET MPUBECTU K YMEHbLUEHUIO BPEMEHWN PaboThI
npubopa OT 0gHOro KomnrekTa 6atapen.

- He pekoMeHAyeTCs yCTaHaBnmBaTb CMMLLKOM BbICOKMI YpOBEHb napameTpa Onur.
KT npu paboTte Ha 3amyCOpeHHbIX yyacTkax, Ans Goree 4yeTkoro pasgeneHus
6rM3KOpPacnonoXeHHbIX OO HLEKTOB.
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3aBoackne 3HavyeHuss BCeEX napaMeTpoB XpaHATCA B NaMATU anGOpa n
nonb3oBaTeslb MOXET B Nl0O0N MOMEHT BEPHYTbCA K HUM, ONnA 4Yero HeobX0AMMO BKITHUNTL

anl60p OAHOBPEMEHHO YAEPXUBas HaxaTomn KHOMKY @ nyaoepxumBeaTtb ee HaxkaTon 0o

OKOHYaHWsi NPOUrpbIBaHNS Menoguu.

Mporpamma 1 npegHasHayeHa AN Nerkoro M KOMAOPTHOrO noucka Hernyboko
3aneraloLwmx o0 bEKTOB.

Mporpamma 2 npepHasHayeHa AN Noucka Ha 3aMyCOPEHHbIX TeppUTOPUSIX.
O6napaeT Xxopowen CKOpoCTbo  cpabaTbiBaHWs, HO HEMHOro ycTynaeT B
YyBCTBUTENBHOCTHU.

Mporpamma 3 ABNSAETCA OCHOBHOW NPOrpamMmon novcka, CoBMeLLas MakcumarnbHO
BO3MOXHYI0 KOMPOPTHOCTb MPU MNOYTU MaKCUMarbHOW YyBCTBUTENbHOCTH.

Mporpamma 4 - ona cnyyaes, koraa TpebyeTcsa nouck Ha YyTb GonbLmnx rnybuHax,
OfiHaKO, CTOWUT MOMHWTb, YTO NPU ITOM CHWKAETCA KOMMOPTHOCTb NOUCKA, YXYALIalTCs
noeHTndukaumoHHble CBOMCTBa npubopa, a Takke Bpems paboTbl OT OAHOrO KOMMMekTa
GaTapen cokpalyaeTtcs B 2-3 pasa.

lMomMHWTE, 4TO 3aBOACKME YCTAaHOBKW HE SABMAOTCA OOTMOW, a npegnaratoTtcs
TONbKO Kak cTapToBasi MHpopmaumsa Ana Havana novcka. [anbHenee B 3HaYNTENbHON
cTeneHn 3aBucuT OT Bac. QkcnepMMeHTUpyiTe U, Mbl HAAEEMCS, YTO B CKOPOM BpPEMEHM
Bbl coctaBute cBon 6onee adhpekTnBHbIE M KOMMOPTHLIE NPOrpamMmMbl.

B cBsiI3n C NOCTOSIHHBIM COBEpLUEHCTBOBAHMEM Mpubopa U HaKoMneHWem
nonesHoro onbita ¢upma ocTtaenseT 3a cobon npaBo 6e3 yBeJOMMEHUS W3MEHATb
3Ha4YeHUs 3aBOACKMX MapameTpoB.

Becbma nonesHbiIM Ha npakTMke MOXET OKasaTbCA  UCMOMnb3oBaHue
3aKONbLOBAHHOIO MOCNEeAoBaTENbHOro NEPEKioYeHs NporpamMmm noucka Ans nonyyeHus
onepaTtMBHOIO [JOCTyna K W3MeHeHuo Inoboro napameTpa HaxoAsierocss B MEHI0
npubopa. Hanprumep, nameHeHne noacBeTKW. [N 3TOro cCoCTaBNATCA Napbl MOEHTUYHBLIX
nporpamMm noucka (1 n 3, 2 n 4) eOUHCTBEHHOE pa3nMyMe B KOTOPbIX — 3HaYeHue
noAacBeTku (4N OOHOW Napbl NporpaMM — BKIKOYEHa, AN ApYron — BbikMoveHa). [anee,
npv HEOGXOAMMOCTN U3MEHUTL TEKyLLee COCTOSHNE NOACBETKU, YK€ HE HYXKHO Kaxkabli pa3
3aX0OWTb B MEHI0 M MCKaTb HYXHbIM MyHKT. MOXHO MpOCTO nepeknioyvaTe nporpammbl
novcka.

roAOIrrPA® KAK CPEACTBO
WOEHTU®OUKALIUUN

Bbiwe yxe YyNOMMWHanochb, 41O :
MHdopMaums o) HaNOEHHbIX ob6bekTax DonbiBy Koncepstian
oTobpaxaeTca Ha 9KpaHe Jucnnes B Buae [J  Bemaydoners
rogorpadmnyeckmx KapTMHOK. Tak 4To e Takoe Mpaara 1
rogorpad v Ans Yero oH HykeH?  CurHan QE’ETIS

NpUHMMaeMbIi  NpUOOPOM XapakTepusyeTcst He
TOMbKO amMnauTydon, HO U ason, T.e. ABnAeTcA MBo3gb

- N ok konoaua
BEKTOPHOU BEJIUYNHOMWN. BenuunHebl aMmnnnTyabl u

dhasbl 3aBucAT oT 3NeKTPOPU3NYECKUX
napameTpoB 06BbEKTOB, TaKux Kak Puc. 14
3MEKTPONPOBOAHOCTD, MarHuTHas
NnpoHULaeMocTb, rNyGuHa 3aneraHus, reomeTpus U T.4. TO4YHO onucaTb XapakTep
NMPUHMMAEMOro OT 0GbeKTa CUrHana BeCbMa CIIOXHO, YYnUTbIBas MHOroo6pasme BrvsiioLImX
hakTopoB. OfHaKo, OTMETUTb HEKOTOPbIE OBLLIME 3aKOHOMEPHOCTU MOXHO.

Bbile Mbl YNOMSIHYNM O TOM, YTO CUrHam gaTyMka 3TO BEKTOpPHas BenuYMHa,
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XapakrtepuayLiasca amnnuTygon u dason. Ecnv nogHoCUTb Kakor-nnbo meTannmnyeckmi
npegMeT K AaTyvKy, TO OYEBUAOHO, YTO BenuyMHa 3TOro BekTopa byaeT meHaTbes. [Mpu
3TOM KOHeL, BekTopa OyaeT onvcbiBaTb Ha KOOPAWHATHOW MIOCKOCTN HEKOTOpble dourypbl
(nyun, netnn un T1.4.). Takne durypbl NpuHATO HasbiBaTb rogorpadamm. [locnegHune
Hanbornee MOMHO OMWCbIBAOT CIIOXHbLIA XapakTep B3aMMOAEWCTBUS JaTumka C
MeTannuyeckummn obbLekTamm.

Mpu aHanuse rogorpadoB criegyeT 3anoMHUTb HECKOMBKO OOLLMX NpaBur:

* rogorpadbl HeOONbLUMX U cpeaHUX (EPPOMArHUTHbIX 0O bEKTOB pacnonararTcst
B NIEBOM KBaZpaHTe (T.e. UMEelT OTpuLuaTenbHbIi OTHOCUTENBHO BEPTUMKANbHOW OCK Yron
HakIoHa);

* rogorpadbl 06HLEKTOB U3 LBETHbIX MeTannoB n 6Gonbwmx deppomMarHnTHbLIX
06bEeKTOB fexar B NpaBOM KBagpaHTe (NONOXUTENbHbLIN Yrorn HaKNoHa);

* yem Gornblle NnoLWaab OTpaXKaloLllen NoBEepPXHOCTM OObeKTa U YeM Bbille ero
3NEKTPONPOBOAHOCTb, TeM BonbLUe HaknoH rogorpada Bnpaso;

* rogorpadbl cpegHux 1 6onbLUINX eppoMarHUTHbIX OO LEKTOB, Kak NpaBuIio,

UmeroT bopMy B BUAE NETNK;

* rogorpadbl 06bEKTOB 13 LIBETHLIX METANIOB B OCHOBHOM MPSAMBIE;

* B MpaBunbHO cbHanaHCUpoOBaHHOM MO T[PYyHTY npubope BEKTOP TrpyHTa
pacnonaraeTcs BAOMNb rOPM30HTarnbHOW OCU.

Mpumepsl rogorpadoB HEKOTOPLIX 0GBLEKTOB NpUBEAEHbI Ha puc. 14.

Takum obpasom, aHanuanpysi opmy 1 nonoxeHue rogorpada Ha KOOPAMHATHON
NMOCKOCTM MOXHO C OMpedeneHHOW CTeneHblo BepPOATHOCTU WAEeHTMMUMpOBaTL TWN
obbekTa.

CnegnyeT y4ecTb, 4TO MpuBEOEHHble nNpuMepbl rogorpadoB  SABMASHOTCS
naeanu3npoBaHHbIMU U HE YYUTBLIBAKOT BIMSIHUSA MUHEpPanu3aunm rpyHTa.

3AMEHA OATHUKA

BHumaHue! lNeped 3ameHol KamywkKu, Halidume Yucmbil y4acmokK 2pyHma,
m.K. nocsie e2o 3ameHbl mompebyemcsi 6anaHcupoeka Ha 2pyHm.

JInbo, ecnn unctoe MecTo oOnMpeaenuTb HEBO3MOXHO, 3anacuTeChb KyCOYKOM
heppuTa, Unu NPOCTO HaAEHHbIM KYCKOM KPacHOro Kupnuya.

3akpenuTe HyXHyl0 KaTyllKy Ha wTaHre, obmMoTaiTe NpoBOA BOKPYr HEE U
noakmouuTe B pasbeém Ha broke.

Jepxa npubop Ha paccTosiHUM NonymeTpa Mexay KaTyLIKOW U FpyHTOM W BAanu
OT MeTannMyeckux o6bLEKTOB, BKIOYUTE MPUOOP, OAHOBPEMEHHO YAepXuBasi HaxaTow

O
KHOMKY @ Ha naHenu npubopa. YaepxuBamte KHOMKy, Moka npubop He npourpaet

MENoami, U Ha aKpaHe Ha Hebornblloe BpeMsi MOSIBUTCS 3HaveHue paboyert YacToTbl
Aaryvka.

BHumaHue! LHugppa onpedensiemoli yacmombi dam4yuka Bawezo npu6bopa
Mo)Xem 3asucemb OM KOHKpemHo20 Odam4uka, nod Komopbili agmomMamu4ecku
nodcmpaueaemcsi npubop, u eepcuu npozpammMHo20 obecrneyeHus. [Jnss kamywek
YyacmomHocmu «7.0ky», oHa MO)Xxem eapbupoeambcs 8 npedenax * 20Iy.

Mocne atoro Baw npuGop aBTOMaTM4ecKu

nepengéT B pexum GanaHcMpoBKM MO TPYHTY (puc. : A
15). BeinonHute 6anaHc no 4YMcCTOMy y4yacTKy FpyHTa, [ T U AT
aHanornyHo OnncbiBaEMOMY B pasgene :
«banaHcupoBka npubopa no rpyHTy», nmbo B :

OTCYTCTBUM  YWCTOTO yyacTka [FpyHTa, MO e€ro PAZA: @11° Cr: GEE7
mmutaTopy (KyCOK TpyHTa, KpacHOro  Kupnuua, Puc. 15

depputa). CMOTpUTE COOTBETCTBYIOLLMI nNaparpad
26



CeneKTVBHbIN MeTannoaeTekTop «CurHymMm MFT» 7272M. PyKOBOACTBO MO 3KCMyaTauuu.

pasaena «banaHcypoBska nprbopa no rpyHTy».
BAJIAHC p
HaxaTtnem KHOMKU |rpyura| BbliAMTE U3 pexwuma GanavcupoBku. Baw npuGop

roToB k paboTe C HOBbIM JATHYUKOM.
BHumaHue! Bce eblwenepeyucsieHHble MaHunynsyuu Heob6xodumo
npodenbieamp U NpU cMeHe eepcuu MpPo2paMmMHo20 obecnevyeHusi (Mepenpouwuske).
Ecnun Baw anl6op YKOMMNEKTOBaH HECKONTbKMMUN nepunoandeckn ncnosibayemMbiMun
Aatyvkamu (KaTywkamu), pekomeHgyem Bam, B cnyyae HekoToporo nepepbiBa B pabote
(Hanpumep ce30HHOrO), Nepe Ha4anom noucka NPOBECTV nepesanyck AeTekTopa, T.e., BO
nsbexaHne nyTaH1Lbl MPOBECTM adanTaLnio 3rIeKTPOHHOro 610Ka K AaT4MKy (KaTyLuKe).

METOOUKU MOUCKA U U OEHTUDUKALNA
OBbEKTOB

Mpu ckaHMpoBaHMKU TPyHTa MNaBHO NepemellanTe AaTYuK Hag MOBEPXHOCTbLIO,
BblAEpPXXMBAsi MOCTOSIHHOE paccTosHMe 2-3 cM. OTOT 3a30p SABMsSeTCs OonTUMarnbHbIM C
TOYKM 3pEHUSI MNOAABMEHWUS BIUAHUA MUHEpanu3auuMum T[pyHTa, a CrnefoBaTernbHoO,
onTUMarnbHbIM AN NpaBUNbHOM MaeHTUMKauMM Tuna meTanna obbekta. M3berainte
KacaHus partymkom rpyHTa. OdeHb BakHO, 4TOObI pacCcTosHWE Mexay OaT4YMKOM W
NOBEPXHOCTbLIO PYHTa OCTaBanNoCh NOCTOSHHBLIM (CM. puc. 16).

VmeriTe B BMAOy, YTO KA4YEeCTBO BLINOMHEHUA STOW onepauun HenocpencTBEHHO
BMNMSET Ha MPaBWUMbHOCTb MAEHTUMUKaALMM MCKOMbIX 0ObekToB. Takke cTapantecb He
Jenatb peskux MnepeMelleHuin gatynmka no ropusoHTanu. OnTumanbHas CKOPOCTb
ckaHvpoBaHusa 40-50 cm/c. Kaxabii crnefyowuii Nnpoxos AaTynka OOIDKEH MepekpbiBaTh
npeablayLwuia.

[ononHuTenbHoe ckaHMpoBaHMe C Lenbio Gonee TOYHOro onpegeneHus Tuna
obbekTa nponsBoauTe Hag LIEHTPOM OObekTa, T.e. MO NIMHUM MakCUMarbHOro curHana, no
BO3MOXXHOCTU TOYHO BbIOEPXKMBASA 3a30p MexAy OAaTYMKOM M rpyHTOM. C TOW Xe uenbto
OBHapy>XeHHbIn 00BbeKT HeobxoouMO CKaHMpOBaTb B HaMpaBlieHWM C HauMeHbLUMM
n3MeHeHuem penbeda rpyHta. B atom cnyyae BnusHue
rpyHTa 6ynet MUHUMarbHbIM.

3BykoBas peakuus npubopa npv
B3aMMOAENCTBUM natyuka c MeTanmm4yecknmm
ob0bekTaMm MOXET COMPOBOXAATLCA Kak OAMHOYHBLIMU
TOHOBBLIMU MOCHINKAMK, Tak U 4Yepenon TakuxX MOChINOK.
Ha uto 3gecb cnegyeT o6paTnTb BHUMAHME.

Ecnu peTtekTtop OTKNMKaeTcss OAHOTOHaNbHbIM
KOPOTKMM CUIHaroMm BbICOKOrO TOHA M YpPOBEHb curHana
[OCTaTO4HO CcTabuneH ,TO C XOPOLWEN CTeneHbo
BEPOATHOCTM MNog AaTyMKoM HaxoguTcs Hebonblion
06bEKT 13 LBETHOrO MeTanna Ha rnybuHe 6onee 5 cwm.

Ecnu crnepyetr uyepepa (kak npasuno, 3-X)
BbICOKOTOHAIbHbIX MOCLINIOK TO 3TO MOXET 03Ha4aTb, YTO
aHanorMyHblh OObEeKT HaxoauTcsa B ONWXKHEW 30He
pevicteua  gatymka (meHee 5 cm). [lpu  atom
oToOpaxaeMblll  Ha  AWCMNee  YpoBEeHb  curHana
[0CTaTOYHO BbICOK (6onee 50).

MocnepoBaTenbHOCTL U3 ABYX HU3KOTOHANbHbIX

u()ﬂ-()j Mm/c

KOPOTKUX 3BYKOB O3Ha4vaerT, 4yTo B 30HEe
Puc. 16 YyBCTBUTENIbHOCTU [OaTyuka HaxoauTcAa npOTﬂ)KeHHbIVI
’ chennOMArHUTHRIN NAReKT (HAnNhumen rBost,b)
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pacnosioXeHHbIN BAOMNb HanNpaBneHWss CckaHupoBaHusA. Ecnm Takonm ob6bekt 6Oyaet
pacnosnoXeH Momnepek HanpasneHns CKaHUPOBAHWS WM NEepreHAMKYNAPHO MIOCKOCTU
AaTunka, To Npnbop BbIAACT OAMHOYHBIN HU3KOYACTOTHBINA KOPOTKUIA TOH.

Heobxogmmo oTmMeTuTb, 4To DD-Aatymk xapaktepu3yeTcs AOCTAaTOMHO CROXHOM
KapTVHOW B3aVMOAEWCTBMS C MeTannmnyeckumu obbektamu B OGnvkHen 30He (YPOBHM
curHanos 6onblue 80). MoaTomy cTapanTech nNpu onpeaeneHny Tuna ob6bLeKToB BelibnpaTh
TakoW 3a30p CKaHMPOBaHWs, MPU KOTOPOM YPOBHU curHamnoB coctasnsanu 6l ot 30 go 60
Ans pexuma Typ6o u ot 15 o 30 4ng HOpMarnbHOro peXxuma noucka.

Adpyaumu  cnoeamu, ecnu  ycsoeusi  Mo3eosisilom,  cmapalimechb
udeHmuguyupogamb 06 LeKmMbI 8He 6s1UKHel 30HbI.

OpHo 13 npobnem npu NOVCKe ABMSIOTCH Tak HasblBaeMble «20psivYUe KaMHU»,
VDI koTtopbix 6Gonbwe +84. [na Toro, 4ytobbl fydle pasnuyatb «ropsyne KamHu» |
OTHOCMTENbHO GOnblUME MOCKME LBETHble 00beKThbl (Hanpumep nNATb koneek EkatepuHbl
II) VDI koTopbIX NexuT B AnanasoHe +78...+86, B npnbope mncnonb3yetcs cneumansHbIn
BbICOKOTOHAmbHbIN CUrHan, OTAMYalWMINCS OT OBbIYHOrO TOHA CurHama Ha ObbekT u3
LuBeTHoro metanna. lpu xenaHumn, CUrHam Ha «ropsiyMe KamHU» MOXHO WCKMYUTBL C
NMOMOLLbI0O HACTPOMKN AMCKPUMUHATOPa, BbLICTABMB 3HA4YeHWe npaBoW rpaHvubl +86.
OpHako, Hanbonee adpdeKTNBHBIM CPEACTBOM NOAABINEHNS 3BYKOBOW peakuun Ha ropsyve
KaMHU SBMSeTCA He AUCKPUMMHAUMOHHLIM  anroputm [MFK  (nogaBneHve  «ropsymnx
KamHen»). lMpn OUCKPUMUHAYUOHHOM WCKIIOYEHUN 3BYKOBOW peakuum Ha «ropsyv
KaMHW», W©3-3a BMWSHWUSA [PYHTa, €CTb PUCK MPOMyCKa BbILLEO3HAYEHHbIX MNOME3HbIX
0ObEKTOB, BEKTOPbI BNMNSAHWUS KOTOPbIX OfM3KM K BEKTOpam OT «ropsymx KamHen». IOTOT
He[oCTaToK Kak pas 1 ucknoyaeTca npy nomolum anroputma MK

Kak wusBecTHO, ocobyio npobnemy Ans WHAYKUMOHHBIX MeTanfouckatenen
npeactasnseT naeHTUdmMKaLms NNockux deppomarHMTHbIX 06 bEKTOB, TakMX Kak CTanbHble
NpobKN, KpbILWKW, KOHCEPBHble OaHKM M T.N., TO e€CTb MNPeaMeTOB CO CPaBHUTENbHO
BOonNblUMM 3KBMBANEHTHbIM ANaMEeTPOM KOHTYypa BUXPEBLIX TOKOB. 34eCb B 3HaYMTENbHON
cTteneHn Bam nomoxeT Hawa cmpmeHHas paspaboTka - rogorpadmyeckas nHamkaums (cm.
puc. 19).

Mpun B3aMmogencTBMM AaTyuka C TakuMm obbekTamu (Mpu yCcroBuu, YTO YPOBEHb
curHana soiwe 20) rogorpadbl MOCNeAHMX, Kak NpaBuio, HOCAT NeTNeBMAHbIA xapakTep U
«pa3bpacbiBaloTCA» NO 3KPaHy B 3aBMCMMOCTM OT HanpaBneHWs ckaHupoBaHus. Ha pwuc.
17 npvBegeHbl rogorpadbl CUrHanoB Npu B3aMMOAENCTBUM AaTunka npubopa c xenesHown
6yTbINOYHOM NPOGKON.

[ns npuBegeHHOro cryyasi Mpu3HakOM TOro, 4To OOBEKT eppoMarHUTHbIN
ABNSETCA NeTneBuMAHbIN xapakTep roporpacoB u ux pas3bpoc B 3aBMCMMOCTM OT
HanpaBneHNs CKaHUPOBaHUS.

OBGbIYHBIV pexnm paboThbl

CranbHas npobka
+“—>

W => &

> >

Puc. 17.

Onsa pewenns npobnembl € wuaeHTUUKAUMEN XKemnesHbiX MNPOBOK MOXHO
BOCMOMb30BaTbCA  YTOYHSAIOWMM  S-anropyuTMOM, KOTOPbIA  CYLLECTBEHHO yrnpoLlaeT
npouecc naeHtudpmkaumum Hebonbwmx (0o 40-50 MM) NIOCKUX XKenesHbIX 0O bEKTOB.

Ecnu Bbl nonyyYnnu COMHWTENBHBLIA LBETHOW OTKMMK OT 0ObekTa, npoBepbTe C
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MoMOLLbI0 S-anropuTMa, He npoGka nu 3To. He 3abbiBaiiTe KOHTPONMPOBAaTH PEATUHT

CUrHamnoB. QTOT anropuTM 3a¢pekTMBHO paboTaeT TONbKO Npu perTuHrax Gonblue 10.

OueHku TUNOB OOBEKTOB MpU ero ncnonb3oBaHnM 6onee opmanv3oBaHbl U He
TpebyloT y nonb3oBatens 6onblioro onbita. OCHOBHYIO paboTy No uaeHTUdmkauum Ha

cebs bepeT npoueccop.

Mpumepsbl rogorpacdoB AnNs TOW e Npobkn, HO B pexume C S-anroputMoMm

npueepeHbl Ha puc. 18.

Pexum paboTbl ¢ S-anropntMom

W

>

>

=

CranbHas npobka
+“—>

o

Puc. 18

Kak BugHo n3 Puc.19, npu pabote B S-anroputme, Bua rogorpada oT 06bekToB

13 UBETHOro metansna npaktn4eckn He NUSMeHAETCA.

bes S-anroputma  C S-anroputmom

MegnHas moHeTta @20 Mm
+“—>
:> -
> |

20-25.

Pwuc. 19
Mpumepsbl rogorpadoB AN HEKOTOPbIX 06 LEKTOB NPUBEAEHLI HA pUC.
+—>
MenHas moHeTa
R
p— anametpom 20 mm
(NNOCKOCTN MOHETHI
¥ AaTymka coBnagaioT)
Puc. 20
—>
> CepebpsiHas MoHeTa
L. ] o
p— ﬁ B «yelyitka»
\ (B ) (NNOCKOCTN MOHETHI
U ¥ AaTyMka coBnagaoT)
Puc. 21
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G
CTtanbHas Kpblllka
:> AvameTtpom 50 MM
(NOCKOCTMN KPbILLKK
W fatynka coBrnaaator)
Puc. 22
G
[BO34b Nexalyunit
_> —, BAOMb HanpaBneHus
= CKaHupoBaHus
Puc. 23
G
[BO34b Nexallunit
- nonepek Hanpa.neHus
= CcKkaHWpoBaHMsA
Puc. 24.

B npumepe Ha Puc. 25 nokasaH u4acTHbIM cnydanm rogorpada ana 2-x
6nuskopacnonoXeHHblx 00bekToB. Pa3mepbl neTenb rogorpada OyaoyT 3aBuceTb OT
COOTHOLLIEHMS pa3MepOoB 3TUX OOBEKTOB U PaCCTOSHUS MEXY HUMW.

MegHas moHeta @20 Mm

(NNOCKOCTU MOHETBI

1 gatyuka

> —~ & cosnagawn)
N XXeneaHbln

rBo3ab

Puc. 25

NMONCK OBBLEKTOB W3 UBETHbIX METANIJIOB C
BOJIbLUMM KOHTYPOM BUXPEBbIX TOKOB.

K Takomy Tuny OGBEKTOB OTHOCATCS, Hamnpumep, MATUKONEEYHbIE MOHETbI
EkaTepuHbl 1l n gpyrme KpynHble NSIOCKOCTHble OOBbEKTbl M3 LBETHbIX MeTannoB
anameTtpom 6onee 40 Mm.

B cuny ocobeHHoCTeln B3anmogencTBns gatyvka npubopa ¢ Takoro pofa uensmu,
obHapyxeHWe nocnegHnx NpeacTaBnseT onpeaeneHHble TPYAHOCTU.

Mpobnembl BO3HUKAIOT M3-3a TOrO, YTO BEKTOP BIMSIHWUS TaKOW eI UMEET OYeHb
HeBonbLUYo YINOBYH Pa3HULLY C BEKTOPOM BIIMSIHUSI TPYHTA.
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YA

BFr—%3¥—=== «latak» ExkatepuHsbl I

«ropsAvYUnN KaMeHb»
BEKTOP rpyHTa

Puc. 26

[Mpn aTOM nNonesHom cocTaBnsLWEeN BekTopa Lenn sensetca npoekums AB Ha
BepTMKarnbHyo ocb Y. YeM MeHbLUe yrnoBas pasHuua MexXay BEKTOPOM IPyHTa 1 BEKTOPOM
OT MOHETbl, TEM MEHbLUE MPOEKUMS MONEe3HON COCTaBMSIOWEN curHana u Tem MeHbLue
YyBCTBUTENBHOCTb. HEManoBaxHbIM ABNAETCA U TOT OaKT, YTO BbILLEYNOMSIHyTas yriosasi
pasHuiLa CTaHOBUTCHA €lle MeHbLUe NPV B3auMOAENCTBUM AaTyuka C Tak Ha3blBaeMbIMU
«ropAYMMU KaMmHsIMU» (CM puc. 26).

B aTux cnyyasx He3HauMTernbHble HEKOPPEKTHble YCTaHOBKM GanaHca rpyHTa
MOryT MPMBOAWTL K 3HAYMTENbHOW MNOTEPU YyBCTBMTEMLHOCTM K OONbLUMM MOHEeTam
(Hanpumep natb koneek Exkatepunbl I1), nMbo k HexenaTenbHoOW (pasgpaxarloLlen) peakunm
npubopa Ha «ropsyne KaMHWU», ecnu He ucnonbayetcs anroputm MrK.

MmenTe BBUAY, YTO NMpWU HacTpowike GanaHca rpyHTa, Hanpumep Mo CYrIMHKY,
yrnoBasi pasHuua Mexay CUrHanom rpyHTa u curHanom ot «EkaTepuHuHCKoro» nsitaka
cocTaBnsieT 7-8 rpagycoB. B To xe Bpemsi, yrnosasi pasHuua mexagy CUrHanom ot TOro e
nataka M CUrHanom OT ropsiyero kamHs cocTaBnseT Bcero nuwb 4-5 rpagycoB 4To
NPVBOANT K 3aTPYAHEHVAM B MAEHTUMMKALMMN Takoro poga Lenew.

B ©BA3M C BbIWEMW3NOXEHHbIM, MOXHO [AaTb HECKOMbKO MpakTU4eCcKux
pekoMeHaauuin.

1. Kak MOXHO TwaTenbHen npoBoanTe 6anaHCcMpoBKY MO FPYHTY.

2. B cnyyasx obcnemoBaHWs  y4acTKOB — CpaBHUTENbHO  CBOOOAHBIX  OT
mMeTannomycopa, ucnonbsymrte Alb.

3. TMpu Hannynm ropsumnx KaMHewn, ecnun He ucnonbayetcst anroputm MK, ocobeHHo
TWaTENbHO BLICTABMSNTE MpaByl [PaHULy CeKTopa OUCKPUMWMHALWMK, T.K. B
NPOTVMBHOM CIly4ae BO3HUKAET ONacHOCTb OTCEYEHUSA MOHETbI.

4. Tonpobywte noBepHyTb hbady BekTopa rpyHTa Ha 2-3 rpagyca npoTMB 4acoBOM
CTpenkn (KOHKPETHOE 3HaveHve [OoBOopoTa noabupaeTcs 3KCNEepPUMEHTarbHO B
3aBMCUMMOCTM OT Tuna rpyHTa). [ins aToro npoBeanTte 6anaHCMpOBKY MO rPyHTY B

BBOJA

aBTOMaTUYECKOM pexume. 3aTeM, HaxaB KHOMKY | grar. |, BOMAWTE B pexum

py4Hol GanaHCUpOBKWU rPyHTa U OTKOPPEKTUPYNTE 3HaveHue GanaHca 2-3 pasa
®

HaXkaB KHOMKY . Mocne yero npoBepbTe kayecTBO paboTbl Npubopa npu

CKaHMPOBAHUM YUCTOrO y4acTka. YKasaHHbld [0BOpPOT hasbl TpebyeT Oonee

aKKypaTHOro CKaHMpOBaHWs rpyHTa. B crydae nosiBneHust NoxHoelx cpabatbiBaHWi
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kaHana wnaeHtudpmkaumm (KT) ymeHblianTe yron ¢asoBOro OOBOpPOTa KHOMKOW

()
@ 00 nx nc4e3HoBeHUA.

Mpn noucke Ha MoOKpoWh Tpase (poca, [OXAb) MOryT BO3HMKaTb JIOXHble
cpabatbiBaHna npubopa no kanany KT. 3TOT adpdekT nposBnseTcs B OCHOBHOM Mpu
YCTaHOBKE BbICOKMX 3HAYeHUW YyBCTBUTENBbHOCTM KaHana waeHTudukaumm KT n
obycrnoBneH Hanuunem cnabow 3NeKTponpoBOAHOCTM Y POCbl U COKOB pacTeHnn. B
3HaUUTENbHOM CTeneHn (NpaKkTUYecKM MOSHOCTbI) 3TOT 3eKT ycTpaHseTcs npu
noMeLleHnn faTumka B 3alUWTHBLIA MAACTMKOBBLIN  KOpPMyC (MOMMSTUMEHOBLIN NakerT,
wraTHas 3awmTa, u T.4.). B cnyyae noucka Ha 3amyCOpeHHbIX TEPPUTOPUSIX AOCTAaTOYHO
CHU3UTb YyBCTBUTENMbLHOCTb KaHana naeHTtudgukaumm KT.
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PACMONOXEHWE HEKOTOPbIX
METAJNNTMYECKUX LUENEW NO WKAIJE VDI

[OaHHble VDI ykasaHbl Ans AaTyMKOB C 4yactoToh 7 KIU, Npu BbIKHOYEHHOM
duneTpe JICT, B ycnoBuax nomcka «HOpM.» Npu BbIKTIOYEHHbIX «Typb60» U «DKOHOM>».

LWkana VDI MpeameTsbl

Ot -90 go -86 ropsyme KamHu, HenpaBuiIbHO HACTPOEHHbIN TPYHT.

OT1-86 go -70 MerfKMe reo3am, U NpoYMin MesK1m XXenesHblil Mycop.

Ot -70 go -50 | cpegHue KoBaHble rBo3an, HeGobLUME HAKOHEYHWKM CTPErT.

O71-50 go -35 KpyrnHble  KOBaHble rBO34M, CpPefdHEeBEKOBble  HOXW,  Mrockue
HaKOHEYHWKN CTpen, MOAKOBbI, 3aMKW, U NpoYMe AOCTAaTOYHO KPYrHble
XenesHble n3genus.

OT1-3500-10 | B 3TOM «KEne3HOM» CEKTOpe »eresa npakTU4eckn He ObiBaeT, U
nonagatTcs MNOAMacCKUPOBaHHbIE >Xere3oMm npeaMeTbl U3 LBETHOro
meTanna, Menkue  npegmeTbl  HenpasBuNbHOM  OPMbI n3
HM3KOMPOBOAALLMX LBETHLIX CMMaBoB (OPOH30BbIE KPECTUKM, TOHKME
30M0Tble cepéxku, uenoykn). Ocoboe BHUMAHWE Ha CTPEnoYHble U
y3Kue neTnesuaHble rogorpadbl B 3TOM CEKTOpe.

O1-10 go +10 | cponbra, menkue KpecTUkM n3 OpPOH3bI, CBMHUOBAsA Mernkas Apoobb,

MeJikoe 30J10TO.

OT1 +10 pgo +30

[JOMNETPOBCKME PYCCKME MOHETbI
1,2,10,15,20 kon CCCP go 1961r.

(4ewyst), nNpobkM «BECKO3bIPKMY,

Ot +30 go +50

30M0Tble YepBOHLUbI Hukonas 2, BuHTOBbLIE Npobku, 3,5 kon. CCCP go
1961r. gnpxembl Opapl.

Ot +50 po +70

MeaHble nyna, Yewys «MmegHoro OyHTa», Mernkue medHble MOHETbI
Poccuiickon  Umnepun un  paHHero CCCP, OunoHOBble MOHETbI
Poccuriickonn Mmnepun n panHero CCCP, menkoe cepebpo Poccuiickon
Vmnepun 18-ro Havana 19-ro BB.

Ot +70 po +86

KpynHble mMegHble MOHeTbl, cepebpsHble pybnu, a Tak xe OGonblive
NMOCKOCTHbIE MNK Cepuyeckne xenesHble 0OBbEeKTbl (Kacku, YyryHKM,
nnyru, Tonopbl U T.4.)

Ot +86 no +90

TPYHT Ha HeoTGanaHcMpoBaHHOM Mpubope, «ropsiune KamHuy, a Tak xe
oyeHb rnybokMe KpyrHble OOBEKTbI M3 BbICOKOMPOBOASALMX METAsIoB
(Hanpumep aniMUHWEBLIA Ta3, OoNbLION cepebpsHbIA  NOAHOC).
«opsunin KameHby» OTNIMYAETCH PACTAHYTHIM «PE3UHOBLIMY CUTHANOM,
TOrAa Kak cMrHan oT MeTannmnyeckon Lenn o6bIYHO CKOHLEHTPUPOBAH B
HeBOoNbLLION TOYKE.

Kak Mbl

BUOMM, [axe B «UBETHbIX» cektopax VDI, «wmycopHbie» uenu

COCE[CTBYIOT C BECbMa LEHHbIMW. TO eCTb, Mof NoBYy LEHHYI Lenb BCerga MOXHO
nonoGpark LIBETHON MYCOP C O4YEHb MOXOXUMU XapakTepUCTUKaMMU.
K Tomy xe, He cTouT 3abbiBaTb, 4To VDI Lenu BepHo Nulb B 30HE YBEPEHHOIO

onpegeneHns Npubopom 1 B OTCYTCTBMM APYroro MeTannuyeckoro npeameTta nobnmsocTy.
Hanpumep, nexaiias B rpyHTe erneska nof 30roTblM 4YepBOHUEM Hukonas 2, moxet
«yBecTu» ero VDI oT crtaHgapTHbix +37 Kk «npoboyHbiM» +18/+22. A Ha npegene
YyBCTBUTENBHOCTU B IPYHTE OH BAPYr MOXET 3a3By4vaTb Kak rnmybokas megHass MOHeTa C
VDI +85. 310 CBOWCTBEHHO He TONMbKO Ans Bawero npubopa, HO M ANA BCEX MPOYMX
npubopos nogobHoro Tuna.

Tak 4tO, NBOEe «OTCeYeHMe» U He BblKanblBaHNE «CKOpPee BCEro mycopa,
SABNSIETCS KOMMPOMMUCCOM MexXxay KOMEOPTOM U MOTEPEN LEHHbIX HaxodoK. M KTo 3Haer,
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MOXET MMEHHO Ta, coTasi «Bpofe NpoGkay», KOTOPYH Bbl HE CTanw BblikanbiBaTb nocne 99
OTKOMaHHbIX, Gblnia PeaKo MOHETON BPEMEH YAEIbHbIX KHSXKECTB.

Buumanue! [lpu ucnonb3oeaHuu dam4yukoe C HU3KOU 4Yacmomoli moka
8036Yy0eHus1 noka3zaHusi VDI 6ydym umemsb 60s1ee Hu3kue 3Ha4yeHusi. U Hao6opom,
ons 6onee ebicokoli Yacmombi nokasaHus VDI 6ydym 3aebiWeHsbl.

FTAPAHTUUHBIE OBA3ATENIbCTBA

Mpeanpusitne-narotoButene  rapaHtupyet  paboTtocnocobHocTb  meTanino-
AeTeKkTopa npwv ycnosum cobniogeHns notpebutenem ycnosuin akcnnyataumm.

[apaHTUIHBIN CPOK aKcnnyaTaunm 24 mecsaua co AHS NPOLaXM.

B TeyeHue rapaHTUAHOrO cpoka OOGHapyXeHHbI MNPOU3BOACTBEHHbLIN AedekT
fecnnaTHO YyCTpaHsAeTCs W3roToBUTENEM, MpU  YCNOBUM OTCYTCTBUSA MEXaHW4EeCKUX
NOBPEXAEHUIN 3NEKTPOHHOro Brioka 1 gaTtynka npnbopa.

[ns ocywecTBneHWs rapaHTUMMHOrO pemMoHTa Heobxoaumo  NpeabsBUTb
HaCTOALLYIO MHCTPYKLUMIO MO 3KCNnyaTaumm ¢ yka3aHHOW gaton npopaxu. Mpu oTcyTcTBmmM
OTMETKWN O MPOAAXe, rapaHTsa NCYMCNSETCA C AaTbl Bbifycka.



