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OBLUME YKA3AHUA

Metannogetektop CUFHYM MFT 7272M npepgHasHayeH Ansi noucka W
naeHTnduKkaumm MeTannnyeckmx npeameToB B ANINEKTPUYECKUX (Cyxon Necok, AepeBo U
T.M.) 1 cnabonpoBoasLUMX cpefax (TPYHT, KUPMUYHbIE CTEHbI U T.1.).

Mpnbop MoXeT HaXxoaUTb NPUMEHEHNE:

* B KPUMUHAIUCTUKE;
* B VHXEHEpPHbIX BOWCKAX;
* B XUINLLHO-KOMMYHaNbHOM XO35IMCTBE, CTPOUTENBLCTBE U MOXAPOTYLLEHWUUN ANIS Noucka
noA3eMHbIX KOMMYHUKaLUuin, Tpy6onpoBoaoB, kabenen, NoKOB KONoaues, U T.4.;
* B apXxeosiorMu u KnagouckaTenbCcTBe.
Mpnbop npegHasHaveH Ansa paboTbl B crieQyoLmnx yCrioBusx:
- TemnepaTypa okpyxatoLuen cpegbl ot -20 go +50°C;
- OTHOcWUTenbHasi BNaxHoCTb A0 98% npu temnepatype 25°C;
- aTtmocdepHoe aasneHune ot 630 go 800 Mmm.pT.CT.

OBLUEE ONMNCAHUE MNMPUBOPA

CurHym MFT 7272M npeactaBnsieT cobol  BMXPETOKOBBIA  CENEKTUBHBIN
MeTannogeTekTop, paboTalwuii No  NPUHUMNY MHAYKLMOHHOro GanaHca. [naBHOM
OTNNYUTENBHOW  OCOBGEHHOCTLIO  MOAENU  SABMSETCA UCMOMb30BaHWE  OpPWUIMHAarbHOW
nporpaMMHo-annapaTHOMn  MyrnbTW4acToTHOW  TexHomorum  (MFT)  nossonsowien
ucnonb3oBaTb Ntobble BbiNyckaeMble HaMyW AAaTYMKU BHE 3aBUCUMOCTU OT MX pabouen
YacToTbl TUNopasmepa. To ecTb Npnbop cam NPOM3BOANUT NOACTPONKY NOA AATUUK.

Mpnbop ncnonb3yet opurMHanbHy TEXHOMOrM0 06paboTkn cuUrHanoB gartyvka —
TEXHOMMOTMIO  MPOCTPaHCTBEHHO-TapMoHMYeckon  cdunbTpaumm  (SFT), nossonsioLlen
MUHMMU3MPOBaTbL MeLlawllee BnusHWE (heppooKCUAOB rpyHTa (MUHeEpanusaums) u, Tem
CcaMblM, MOBbLICUTb [OCTOBEPHOCTb WAEHTUdMKaUMM rnybokosanerawwmx u Mernknux
06BbEKTOB.

OCHOBHOM MOWCKOBLIM peXum npubopa — OUHaMUYECKUn, T.e. obHapyxeHue
o6bekTa NPONCXOANTL TONBKO NPY NOCTOAHHOM NEpeMeLLEeHN AaTymka.

Takke, oNs onpeAeneHns TOYHOr0 MEeCTOMONOXEHNs1 0OHapYXeHHOro 00bekTa B
npmubope nmeeTcsa cTaTM4YECKnii pexmm paboThbl.

Mpubop umeeT ABa TMNa UHAMKaUUM obHapyxeHusi obbekTa:

- 3BYKOBYH NPOrpaMMUPYEMY0 MHOTOPEXUMHY!HO,

- BU3yarnbHyto (rogorpad, niaekc VDI, peiTuHr (ypoBeHb) curHana - PC).

B npnbope peanvsoBaHbl ABa He3aBMCUMbIX kaHana noucka: PB n KT.

Kanan PB (peanbHoe BpeMms) SBNsieTCA KaHaJioM ob6HapyxeHusi n paboTaeT B
peanbHOM MaclwTabe BpemMeHu, T.e. 3BYyKOBas WHAMKAUUSA BbIAAETCH CUMHXPOHHO C
nepemelieHmeM pfatdyvMka Hag — obbekToM. 3ByKOBas WHAMKaUMS B 3TOM  KaHane
npeacTaenseT coboW OOHOTOHANbHBIWM CWUrHam, rPOMKOCTb M YacTtoTa KOTOpPOro MOryT
MEHATLCSA MpU NpUbNWXKeHUn ob6bekTa K AaTuuky. Takke no ANUTENbHOCTb 3ByKa OT
06bekTa MOXHO CyaWTb O ero NPUMEPHLIX pa3mepax.

Korga curHan ot obbekta B kaHane PB npeBbiliaeT ypoBeHb YCTAHOBMEHHOMO
NOpOroBOro 3Ha4eHus, Ha4nHaeT paboTatb kaHan KT.

Kanan KT (kopOTKWIn TOH) siBNsieTCsl KaHasmoM udeHmudgbukayuu tuna oobekTa.
Mpu ycnoBun npeBbIlLIEHVS MOPOroBOrO YPOBHSA CUrHama oOT obbekTa NpouCXOAWT ero
noeHTMpukaumas B kaHane KT, 3atem BblAaeTCcsi KOPOTKUA  3BYKOBOW  CUrHan
COOTBETCTBYHOLLIEN TOHANBbHOCTHM, @ Ha 3KpaH gucnnest BbiIBogUTcs rogorpad.

YacToTa KOpOTKOro TOHa ykasblBaeT Ha Tun ob6bekTa (BbICOKME TOHA — LBETHOM
MeTann, HU3KU TOH — YepHbln MeTann). KonmyectBo TOHOB 3aaeTcs nonb3oBaTtenem (no
yMOn4aHuto — 4 ToHa).

4



CenekTuBHbIN MeTannoaeTekTop «CurHym MFT» 7272M. PyKkoBOACTBO MO 3KCryaTauuu.

Kaxgblh KaHan MMeeT CBOK He3aBUCUMYIO PeryrimpoBKY 4YyBCTBUTEINbHOCTM -
YyscTtBuTENbLHOCTL PB 1 YyBCcTBUTENBHOCTL KT.

KaHan PB — obnagaet Gonbluel 4yBCTBMTENBHOCTL YeM kaHan KT, n rmaBHas ero
3ajava «3auennTb» OOBbEKT M yKa3aTb onepartopy, YTo 34eCb YTO-TO eCTb.

CurHym MFT 7272M cHabxeH nporpaMMHO MepeKioyaeMbiM PEXMMOM paboThl
Jartyvka Ha noBblweHHOM Toke (Typ6o0), 4YTO MNO3BOMSAET YNy4ylMTb COOTHOLUEHUE
NONEe3HbIN CUrHan / Wym 1 NoBbICUTL rNy6rHY noucka.

Takke B npubope eCcTb BO3MOXHOCTb COCTaBfneHuss 4  BapuaHTOB
nonb30BaTeNbCKMX NPOrpamMm noucka.

MeTtannogetektop  cHabxeH pyyHOM M aBTOMAaTUM4ECKOM  cucTeMamu
6anaHCcMpoOBKM MO T[PYHTYy C BO3MOXHOCTbIO MNPOrPaMMHO PEryNIMPYEMON CKOpPOCTU
aBTonoacTpoviku (AlB).

KOMMNJEKT MOCTABKUA

* ONEeKTPOHHbIN BIOK C TENECKONUYECKON LTaHroN 1 wr.
* laTuunk — BuXpeTokoBbIV NpeobpasosaTtens (BTI) 1 wr.
» KacceTa gnsa 6-1v anemeHToB nuTanus (tun AA)* 1 wr.
» SKcnnyaTtauuoHHas AoKyMeHTaums 1 wr.
* HaywHukmn*™* 1 wr.
» CymKa aonsi nepeHocku™* 1 wr.

*) aneMeHTbl NUTaHnsi NpuobpeTalTCs OTAENBHO
**) npnobpeTatoTca OTAENbHO UMK MO AONOMHUTENBHOMY 3aKa3y.

OCHOBHbIE TEXHUYECKUE
XAPAKTEPUCTUKH

MakcumanbHas ganbHOCTb OGHapYyXeHUs MeTannuyeckux npeameToB
(Ha Bo3ayxe, patunk DD @260mm) no kaHany KT:

* MOHeTa @25 Mm - 60 cm;

* Kacka - 150 cm;
PeXumbl nHamMKauum:

* 3BykoBas, 5 pexxumos (PB, PB-M, PB-KT, PBI-KT, KTIM);

* Bu3yanoHasi (XK guncnnew ¢ paspelueHnem 128x64 Touku).
PeXxumbl noucka:

* BCE MeTannbl;

* CEKTOPHas ANCKpUMUHALMA € auckpeTom 2°.
Pexxumbl ynpaBneHus:

* ANHAMWYECKMI NPOrpaMMupyembili;

* CTaTUYECKUI C N3MEHSIEMbBIM NOPOroM.
AneKkTponuTtaHue: - 6 anemeHToB nuTaHusa (Tun AA (LR6));
Bpems HenpepbIBHOM paboTbl: - [0 6-7 YacoB C BKIHOYEHHBIM « Typ60o» pexnMom
(ansa akkymynsaTopoB 2500 MA/Y) - 16-18 yacoB C BbIKIHOYEHHBIM « Typ6o» pexmmom
FaGapuTHble pa3mepbl, MM:

* Teneckonu4yeckas wraHra - 1200 (makc.);

* 3NIEKTPOHHBIN 610K - 120x70x115;
* AaTymnK - @260/ & 380/ 150*260 / 240*320 / @ 150
Macca npubopa (6e3 6aTtape#): - 1300 r. (ans TeneckonnyYeckom LUTaHrM)

- 1160 r. (ansa S-o6pasHol LWTaHrm)
Mpnbop ponyckaeT BO3MOXHOCTb paboTbl B BOOHOW cpeae Ha rnybuHax go 15
MeTpoB, 6e3 NorpyXeHns 3NeKTPOHHOro 6roka.
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NOArOTOBKA NPUBOPA K PABOTE

Cobepute meTannogetekTop. [ns aToro:

- yCTaHOBWTE B KOpMyC Npnbopa MeTannmM4eckyto LTaHry;

- NOATAHWTE LaHroBbIV 3aXWM;

- YCTaHOBWTE Ha BHYTPEHHWUI (MNacTMacCOBbIN LUTOK) AATYNK;

- YCTaHOBUTE LUTOK C AATYMKOM B MeTanfuMyecKytlo LWITaHry Ha Tpebyemyo AnuHy,
ncnonb3ys 3aLlenky 1 0TBepCTUs B LUTAHre;

- NMAOTHO M paBHOMepHO obmoTanTe kabenb gaTuuka BOKpyr wTaHrn. CeBoGoaHo
bonTatoLmncsa kabenb MOXET Bbi3BaTb NOXHbIE cpabaTbiBaHWSA Npubopa;

- MOAKIIYMTE pasbeM AaTymka K 3NEKTPOHHOMY GIOKYy.

BHUMAHUE! He 3amszuealime y3nbl KpersieHus u ¢bukcayuu
mesneckonu4eckoll wmaHau CJIUWKOM cuilbHO. B ocobeHHocmu amo kacaemcsi
nnacmmaccoeoe2o suHmMa damyuka u yaHau.

Bnarogaps crneumansHo
pa3paboTaHHON TPEXKONEHHOW KOHCTPYKUMMK
WTaHrM He TpebyeTcsa pas3bupaTe npubop ans
TPaAHCMOPTUPOBKN (TOMBbKO ANsi KOHCTPYKUMK
nokasaHHom Ha puc. 2 cnpaea; Ans
KOHCTPYKUMWM cneBa Ha puc. 2 Heobxoauma
pasbopka), [OCTAaTOMHO MPOCTO BABWHYTb
KOMeHa wTaHrM Apyr B Apyra Ao ynopa u
NoMy4YnTbLCS KOMNAKTHO CIOXEHHbIA FOTOBbLIN K Puc. 1
nepeHocke npubop (Puc. 1).

ANEKTPOMNMUTAHUE NMPUBOPA

MuTtaHne npubopa
OCYLLECTBNSIETCS OT 6 aKKyMyrnsTOpoB MInu
6atapen Tunopasmepa AA. AKKyMynsiTopbl v
3apsiAHOe YCTPOMCTBO B KOMMIEKT MOCTaBKU
He BXoAAT " npuobpeTatoTca
CaMOCTOSITENBHO. Mol pekomeHayem
MCMNomnb30BaTb  HUKENb-MeTannornapuaHole
akkymynatopbl ¢pupm SANYO, ANSMANN
unn VARTA emkocTtbio 2500-2850 mA/yac.
Wcnonb3oBaHue 0ObIYHBIX b6aTapeek
BO3MOXHO, HO 3KOHOMMNYECKM
HeLenecoobpasHo, Tak Kak akkyMyrnaToOpbl OKynatTCs yxe nocrne 4-5 nepesapsgok.

Mpn wncnonb3oBaHUM  akkymMynaTopoB emkocTbio 2500 MA/yac  Bpewms
HenpepbiBHOW paboTel npubopa cocTaBnsieT npubnuantensHo 16 YacoB B OCHOBHOM
pexume n 6-7 yacoB B pexume «Typoo».

Heckonbko pekomMeHgaumii MO WUCMOMb30BAHUIO  HUKENb-MeTannornapuaHbix
aKKyMynsTOPOB:

- CtapanTtecb He JonyckaTb NOMHOro paspsiaa akkyMymnsiTOPOB MPU KaXaoM LMKIe
MCNONb30BaHUSA, TaK Kak 3TO COKpallaeT UX CPOK CnyxObl. HesHauuTenbHbI «adhdekT
namsaTU» YCTPaHSETCA OOHOM NOMHON paspsaaKkor NpUMeEpPHO pa3 B MecsLl.

- Mocne pnNuTEenbHOrO XpaHeHNst akKKyMyIATOPbI XXenaTenbHO NoTpeHnpoBaTthb (4-5
pas NoMHOCTbIO 3apAaUTb U PaspsanTb).

- omHuTe, 4YTO M3-3a TOKa camopa3psifa EMKOCTb akKyMynsiTopoB najaet
npuMepHo Ha 5% 3a cyTku, NO3TOMY MX XenaTenbHO 3apsikaTb HEMOCPELACTBEHHO Nepes
MCMNOMb30BaHNEM.

- He ncnonbayiite B ogHOM Habope Gatapen akkyMynsiTopbl pa3HoM eMKOCTH.
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BHUMAHUE! [Ipu nodknoyYeHuu ucmo4Huka numaHusi yb6edumecb 6
npasunbHocmu nodkoYeHUsi 6amapell (nosnsipHocmb MOOK/IFOYEHUST yKa3aHa Ha
Kopnyce kaccembl Onsi 6amapelil) u coomeemcmeuu HanpsikeHUsi UCMOYHuUKa. B
cny4yae He cob6s100eHuUs1 NOJIIPHOCMU UU HanpspkeHuss npubop mMoxem ebilimu u3
cmpos.

OPrAHbI YINPABINEHUA N PA3BEMbI

Mpnbop MoXeT NocTaBNsATbCH B ABYX BapuaHTax KOHCTPYKTUBHOMO MCMOMHEHWS
(Pvic. 2). B nepBom BapuaHTe (Ha pUCYHKe CrieBa) peanu3oBaHa Onuus «KOMMaKTHOCTb 6e3
pa3bopkn» 3a CYET CMELLUEHUSI CpeAHel 4YacTu LITaHTM B MOASIOKOTHOE MPOCTPaHCTBO.
Btopoit BapuaHT (Ha pucyHke cnpaBa) o6nagaeT HeCKONbKO MEHbLUMM BEecoM MU
yNyyLlEeHHbIM MeXaHNYeckum 6anaHcom.

[atumk
(kaTyLuka)

[oanoKoTHUK

< He3no Ans NoaKItoYeHUs
HayLHUKOB \

BaTtapeliHbiii oTcek

Puc. 2

Ha nepegHen naHenu npubopa  pacrnonoXeH  KUOKOKPUCTaNMYecKuin
rpacpmyeckun nHamnkaTop (c paspeweHnem 128x64 Touku) n 11 KHONOK ynpaBneHus (puc.
3).

Ha 3agHeit naHenu npubopa HaxogsATcsl pasbeM ANs MOAKIIOYEHUNS OaTyumka,
Tym6nep BKMOYEHUs/BbIKINIOYEHUSI NpUbOopa U cepuiiHbIi Homep (puc. 4).
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Puc. 3

KHonka YCTaHOBKU YYBCTBUTEJIbHOCTU MOEHTUUKALMOHHOIO KaHana

KHonka YCTaHOBKU YPOBHA NOPOroBoro ¢oHa kaHana paGOTarou.l,ero B pexunme
peanbHOro BpemMmeHu

KHonka YCTaHOBKU TPOMKOCTHU

KHonka Bbl60pa rpaHnL cekTopa noncka B AUCKPUMNHALMOHHOM pexnme

KHonka nepekntoyeHns pexmmoB Bce MeTaﬂﬂbl/,DMCKpMMI/IHaLIMH

KHonka ans nepemMeLLeHnst No MeHK U M3MEHEHUS 3HAYeHMs NapaMeTpoB, a Takke
Bkn./Bbikn. pexuma Typ6o.

KHonka ans nepemMeLLeHnst No MeHK U U3MEHEHWUsI 3HaYeHMs NapameTpoB, a Takke
Bkn./Bbikn. S-anroputma

KHonka nocnegoBaTtenbHOro nepekn4yeHna nporpaMmm noncka

()

BAJIAH
TPYHT.

o

KHonka BKknoveHUst pexxuma 6anaHcMpoBku npudopa no rpyHTy

>

KHonka NoATBepXaeHWUs YCTaHOBIEHHbIX 3HAYEeHUI NapamMeTpoB U Bbibopa MyHKTa

MeHio. B pexnmMme Nnoncka - nepeknyeHmne mexay ctatud4eCckum U guHaMmn4ecknm
pexnmamun noucka.

KHonka Bxoga B OCHOBHOE MEHH0 npm60pa

[e]
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OUCNNEN NPUBOPA

B pexume noucka Ha paucnnee npubopa oTobpaxaeTcs rogorpaduyeckas
nHdopmaumna o6 obHapyKeHHbIx OobbekTax W cnyxebHas uHdopmaums O TeKyLmx
pexumax paboThl (puc. 5).

WHpexc VDI 1 I YpoBeHb curHana

[ MHpukaTop paspsga 6atapen
+21 . 0Y -
. e T — BkntoveH Pexunm Typbo
A |A — BknodeHa ABTonofcTporika 6anaHca rpyHTa
(cm. cTp. 17)
IIl C — BkrtoveH Ctatnyeckuin pexvm
S — BKINIOYEH S — anroputm
f M — BkntoueH pexum MetannoMycop (MM)

1...4 — Homep TekyLlen nporpaMmmbl
nonb3oBaTens Puc. 5

Wngekc VDI - aHrnuiickaa abbpesmatypa “Visual Discrimination Indication”
(“vHavkaumMsa Bu3yanbHOW AUCKPUMMMHAUMKM’). 3OTO Tak HasbliBaeMbll  WHOEKC
3MNeKTPONpPoBOAHOCTU 0ObekTa. Yron Mexay BepTuKarbHOM OCbi U MPeENMYLLECTBEHHbLIM
HanpaBneHvem rogorpada. Mpu aTom rogorpadbl HaxogsiLLMecs B NEBOW 4acTu 3KpaHa
mMetloT oTpuuaTtenbHblr VDI, a B npaBoi — MNOMNOXMUTENbHbIA. YPOBEHb curHana -—
aMnnuTyga curHana ot obbekTa B YyCNOBHbIX €ANHMLAX .

YYBCTBUTEJIbHOCTbD KT,
YYBCTBUTEJIbHOCTb PB/CT, TPOMKOCTb

B 3TOM pasgene npencTtaBneHbl TPU OCHOBHbIX MNapameTpa, Nofb30BaTbhCS
KOTOpbIMK, ckopee Bcero Bel Oynete Haubonee vacto. MoaTomy Ons Kaxagoro M3 3TuX
napameTpoB Ha naHenu npubopa BbiAeneHa CBOS NepcoHarnbHas KHOMKa.

YYBCTBUTEJIbHOCTb KT [1..14]. YBenuyeHue 3HayeHWs 3TOro napametpa
nossonseTt maeHtTuduumposatb 06bEKT noucka Ha Gonbliern rmybuHe, ogHako Npu 3TOM
CHMXaeTCA [OOCTOBEPHOCTb WAEHTUdMKALMM U BO3pacTaeT PUCK MOSIBMEHUS FOXHbIX
cpabatbiBaHui npubopa. PekomeHoyemoe 3HadeHne 9-10.

BHumaHue! YcmaHoeka 3HavyeHul 4yecmeumenbHocmu KT 6onee 11, a
ocobeHHO 14, Moxem npueecmu K 3Ha4umesibHOMY MOBbIWEHUIK Kosluyecmea
JIOXHbIX cpabambieaHuli om 2pyHmMa e ycJlo8UsiX MoeblIWeHHOU MuHepasiuzayuu u
cunbHoU penbeghHocmu nocsiedHezo.

HYYBCTBUTEJIbHOCTb PB/CT [0..9]. 3T0 rpoMKOCTb NOPOroBoro oHa, KoTopbIn
Bbl cribilnTE HENpepbIBHO BO BpeMA novcka. 3HavyeHne 3Toro napameTpa BblbupaeTcs Kak
KOMMPOMMUCC MeXAy YyBCTBUTENBHOCTbIO U KOMMOPTHOCTBIO NMoucka. YBENUYEHUE 3TOrO
napameTpa HECKONbKO YBENMYMBaET YyBCTBMTENMbHOCTb, @ YMEHbLUEHWE MOBbILLAET
KOMOpPTHOCTb. B BonbLUMHCTBE Cry4YaeB pekoMeHAyeEM YCTaHaBNMBaTb 3HaYeHve 6-7.

FPOMK. - TPOMKOCTb [1..9]. 3TO0T NnapameTp onpegensieT rpOMKOCTb 3BYKOBOW
MHAMKaLUMM 06BEKTOB Novcka 1 BbIbMpaeTcsa UCxoasa U3 MHAMBUAYaNbHbIX NPEANOYTEHUNA.

Tekywme 3HavyeHuss 3TMX napameTpoB OTobpaxarTca Ha paboyem 3KpaHe
HaNpPOTUB KHOMOK (puc. 6).
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N3meHeHne niwboro u3

4 3TUX NapameTpoB MPOM3BOAMTCSH
Az 2107 - bamerpos b

_ Ha)kaTUEM Ha COOTBETCTBYHOLLYIO

kKHomky. [pu  3TOM  3HayeHue

BbIGpaHHOro napameTpa

W < nofcBe MBaeTCs Ha aKpaHe
NPSIMOYrONbHOW PaMKOM.

-~ @
° ZAkAa @ C NoMOLLbI0 KHOMOK
MHTPOHNKA
PB
T n yCTaHaBnu1BaeTcs

Puc. 6 Tpebyemoe 3HayeHue.
Ona toro 4tobbl ybpatb €
3KpaHa yCTaHOBIEHHOE 3HaYeHVe eLle pa3 HaXXMUTE Ha KHOMKY 3TOro napameTpa.
B cnyyae, korga 3HaveHns napametpos YyscT. KT, UyscTt. PB/CT u N'pomkocTb He

® O
OTOGpa)KaPOTCH Ha 3KpaHe — KHOMKK n BbINOJTHAKOT (byHKLI,VIVI BKMoYeHus/

BbIKIOYEHNS pexnmoB Typbo 1 S-anroputm COOTBETCTBEHHO (CM. Aarnee).

BAITAHCUPOBKA MO NPYHTY

BanaHcupoBka npubopa nO rPyHTY SABMASETCS BaXHEWLWeNn COCTaBnALLEn
HacTpoviku npubopa Ha nouck. E€ HenpaBunbHOE MpOBEAEHUE MOXET CUIMbHO CHU3UTb
NMOMCKOBbIE BO3MOXHOCTM Npubopa, 04HOBPEMEHHO BHECH B €ro paboTy HeCTabunbHOCTb 1
(PaHTOMHbIE OTKITUKM.

Hebonblioe nosicHeHne «duanku npoueccay. Kaxablh npegMeT UMMeeT CBOH
opMy, NMPOBOAUMOCTb U MarHUTHYK COCTaBMSIIOLLYI0, COBOKYMHOCTb KOTOPbIX MPUHATO
HasbiBaTb VDI (oT aHrnuiickoro Visual Digital Index). HanomuHaem, uto VDI - 310 yrnosasi
XapakTepucTvka, YMCIEHHO paBHas Yrny OTKIOHEHWs BEKTopa cwurHana (rogorpada Ha
3KpaHe npubopa) OT BepTUKanbHOW ocu. [pPyHT, B 3aBMCMMOCTM OT CTEMneHu
MUHepanu3aumu (NPUCYTCTBMA B COCTaBE OKCUAOB Xernesa), HaknaabiBaeT CBOW CUrHarn Ha
curHan uenu, usmeHas eé VDI BNNoTb A0 «hpeBpalleHus» Ans npubopa Menkux u
rnyOuHHBIX Lenen, a Tak e KpYMnHbIX Lenen u3 BbICOKONPOBOASALLMX MeTannoB (Menp,
cepebpo, antoMrHMI) B «xeneso». Ytobbl MakcManbHO YMEHbLUNTL 3TO BNUSIHUE TPYHTA,
1 NMPOVN3BOAMNTCS TOYHbIA GanaHc OeTeKTopa Ha rpyHT B MECTE rnoucka.

OcHoBHble 3aga4yun 6anaHCUpOBKY:

1. Cdenamb 2pyHm «HeeudOuMbiM» Onsi npubopa, m.e. UCKITIOYUMb

¢haHmomMHbIe cu2Hasibl om 2pyHma, 8 Komopom omcymcmeyrom yenu.

2. YcmaHoeumsb npaeusbHyo (cmaHdapmu3oeaHHy0) cucmemy

omcyema 4ucesn VDI . [Ipu nony4yeHuUuU coeMecmHo20 cuaHasaa om uyenu
U epyHma, npaeunbHO omb6anaHcupoeaHHbIli Npubop OosuKeH
«8bl4eCmMb» MamemMamu4yecKu U3 3mo20 Cu2Hal/la cugHasn 2pyHma, u
eepHo udeHmudhuyupoeams Uesb.

Cnedyem nomHUmb, 4mo ombanaHcupo8aHHbIl 1o epyHmy npubop npu mecmax
«rno 8030yxy» 6ydem npodo/mKkame 8HOCUMb 8 Cu2Hasl Ueslu KOPPEeKUUK Ha epyHm...
komopoz2o Hem. [lpu «8030yWHOM» mecme 3mMO MOXem [pueecmu, Hanpumep, K
«Hesudumocmuy» KpyrnHo20 npedMema u3 anroMuHus unu medu (ckogopoda, 5 Koreek
EkamepuHbl 2), ecnu epyHm cnuwikoMm yeel0éH 8 «rmoc». A ecriu 3mo «C/ULWKOM» OYeHb
8efluko, Mo U rpusecmu K orpedesieHur0 smux yenel «xene3om». Jlubo Haobopom,

2
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usmeHum VDI amux uenel 8 CMOPOHY «yMEHbWEHUSI», Npu yxode banaHca CrUWKOM 8
«MUHYC», U HEKOPPEKMHOMY 803pacmaHuto 4y8cmeumesibHOCMU Ha HUX «0 8030yXy».

3anomHume npocmyto ghopmysy: usmeHeHue ghasbl 6anaHca Ha 1 epadyc
usmensiem VDI ecex uesielti Ha mom xe 1 2padyc 8 CMOPOHY U3MeHeHus (+ unu -).
T.e. ecnu edpye y Bac, Hanpumep, 5 kon EkamepuHbl 2 onpedenunuck «no e030yxy»
xenesom c¢ VDI -86 emecmo nonoxeHHbIx +82+84, 3Hadyum Hacmpolka 2pyHma
Bawezo npubopa ycmaHoeneHa Ha +10+12 2padycoe 6osibwe, YeM HYXHO Onsl
mecma «no eo30yxy».

[Ans mecmuposaHusi npubopa «no 8030yxy» Heobxodumo ombarnaHcupogsamb
€20 1o Kycouky cpeppuma. lNonoxue npubop Ha noeepxHocmb He codepxaulyto Memarna,
8KMYUMb asmo banaHcuposKy o epyHmy, omcdyumams 3 ceKyHObl, U C paccmosiHusi 25-
30cm nodHecmu K yeHmpy rriockocmu 0amyuka (kamywku) Kycodek ¢heppuma, 8birosiHue
b6anaHcuposky. B cnyyae omcymcmeusi gheppuma MOXHO 835mb KomMrakm OUCK, U
nposecmu um nnawms neped kamywkol. Ecnu duck dacm eepmukanbHbIl 20doepag u
VDI e npedenax -1 0 +1, mo npubop 20mos Kk mecmam «ro 8030yxXy».

Ecnu xe VDI ducka ommnu4aromcss om 3mux 3HadqyeHul, mo 8 pexume py4HoU

BEOn .
6anaHcuposKku (Haxamb KHOMKY | grar. |) OMKoppekmupylime a3y 6anaHca spyHma Ha

8e/IUYUHY OmMIuUYusi 8 HyXHyto cmopoHy. VDI Oucka nony4uno 3HadyeHue -1 0 +17?
lNos30pasnsem, Baw npubop 2omos K «8030yWHbIM mecmam».

Mpouecc 6anaHCUpPOBKW.
MpencrtaBnsiem Bam npouecc 6anaHCcMpoBKU B aBTO pexume, BbipaboTaHHbIN Ha
NpaKkTUKe OMbITHbIMU NOMNb30BaTENAMM.
1. HawnguTte 4MCTbIN OT MeTanna y4acTok rpyHTa.
Onpedenumb e20 MOXHO o cpabambigaHUO MOPO208020 MOHa 8 pexume PB-
KT. Ha Heomb6anaHcuposaHHoM ripubope oH b6ydem 38y4amb U Ha Hucmbll
epyHm, HO muxo U «pa3mbimo» u 6e3 4émkol Jsiokanusayuu, mozada Kak Ha
Memarnnu4yeckue rnpedmems! Pe3Ko, C YEMKUM HapacmaHuem Had rpeomemom.
Bbibepeme mecmo, 20e npu rnokadyugaHUu Kamywkol Had epyHmom erieeo u
ernpaeo, Ha eefnuyuHy 5-10cM, Hem rokKanu3yemoz20 pPe3Ko20 HapacmaHusi
1op0o208020 MOHa - 3MOo U ecmb npu2o0Hoe 01 banaHCUPOB8KU MeCMO.
2. Hampgs yuctoe oT meTanna Mecrto, NoAHUMUTE KaTyLiky npubopa Ha 30-40cm Hapg,

TPYHTOM, HaXMWUTE KHOMKY , oTcumTanmTe 3 CeKyHabl, U MMaBHO, HO He

CINULLKOM MEAEHHO, NPUBNN3bTE KaTYLLKY K FPYHTY.

BHumaHue! He nodHocume kamyuwKy K 2pyHmy 61uxe 4eM Ha paccmosiHue
10% om Auamempa Oam4uka (Onsi kamywku @26 cm — 2-3 cM). dmo cesizaHo ¢
KayecmeeHHbIM U3MeHeHUeM husudeckoli KapmuHbl e3aumodelicmeusi damyuka ¢
2pyHmMoM e mak Ha3bleaeMoll «b6nuHell 30He» U MoXem cyu,ecimeeHHo rnoesusims
Ha npasusibHOCMb 6anaHcuposkKu, 8 pe3y/ibmame 4e20 8 rnpouyecce rnoucka Mmoaym
nosiensimbcs1 10XKHble cpabambieaHusi Npubopa Ha YucmbIX Mecmax, rnpu 8bICOKUX
3HaYeHusIx YyecmeumesibHocCmu.

KopoTkasi menoausi roBoput o ToM, 4Tto GanaHc okoH4eH. Ecnu menoaum Her,
nmbo oHa ecTb He MpW OMyCckaHWK, a Npu NogbEME KaTyLUKW, NOBTOPUTE NpoLieaypy no Town
xe copmyne: 30-40cm Hap rpyHTOM, 3 CEKyHAbl, ONYCTUTb KaTyLlKy K rpyHTy. pn aTOM
creauTe 3a BEKTOPOM IPyHTa Ha akpaHe. OH [OMKeH NOXUTLCH POBHOW, crierka Apoxatlen
NMHWEeW, Ha TOpPU3OHTanbHYl0 OCb LWKanbl. Ecnv oH pes3ko usrnbaeTcsi, U XaoTUHHO
«MeYeTcs» MO 9KpaHy, 3TO 3HauuT, 4Yto Bbl nbiTaeTecb npoBect GanaHc Ha
MeTannuyeckoM npegmeTe B rpyHTe. B atom cnyyae npubop moxeT BbIMonHUTL BanaHc,
HO OH OydeT HekoppekTeH Ans paboTbl, 4YTO Bbl 3aMeTUTE MO MHOXECTBEHHBIM
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(aHTOMHbIM curHanam oT rpyHTa. Ecnu Takoe npowusowuno, npocto nepebanaHcupynte
npmbop Ha YNCTOM MecTe.

BHumaHue! B pexume aemomamu4yeckoli 6asiaHcupoeku He npouseodume
ebiK/IloYeHue npubopa, € nPOmMuUeHOM ciiy4ae OaHHble 6anaHca He 6ydym
coxpaHeHbl 8 namsimu npubopa.

Mocne Toro Kak Bbl Hay4MTecb BblibMpaTb MecTo Ans 6anaHCMpoBKW, 3anOMHUTE
npuMepHyto umdpy 6anaHca B NEBOM HWXKHEM Yriy 3KpaHa B pexume GanaHcuposku. Eé
peskoe oOTnM4Me, OCOBGEHHO npu Tex e MOroAHbIX YCMOBMAX MpU CrneayloLlen
H6anaHcuMpoBke, MOBOA 3anofo3puTb Hanuyne metanna B FPYHTE U CMEHWUTb MeCTO
npoBefeHus HacTponku 6anaHca rpyHTa Bawero npubopa. Ecnv nop kaTylwkon BCé xe
6bIn MeTannMyeckun o6 bLEKT, HE AalOLWMI MPOBECTM aBToMaTu4eckuii 6anaHc (npegmeTsl
c BOW 6nuskmmun k 0, Hanpumep conbra), To Npubop BblgacT ABa MnocnefoBaTenbHbIX
KOPOTKUX TOHA, MOXOXWX MO TOHAaNbHOCTW Ha CWUrHan >enes3a B peXuMe Moucka, 1 Ha
3KpaHe BO BpEMS WX 3ByYaHUSA, BO3HUKHET CUMMBOJT BOCKMNMLATENBHOIO 3Haka B
TpeyronbHuke. COOTBETCTBEHHO HEOOXOAMMO NPOoBECTM BanaHCUPOBKY Ha APYrom y4acTke
rpyHta. [lo 3aBeplieHun 6GanaHCUPOBKW, B NEBOM HWKHEM YIIy 9KpaHa MosABUTCA
uMdpoBoe 3HayeHne ypoBHA GanaHca (dasa), 3TO Ta BenuuMHa, Ha KOTopyk npubop
Oynet koppektupoBaTbk VDI uenu, uckniovas BnusHue rpyHTa. B npaBom yrny nosBaTcs
undpbl, NoOKasbiBalOLME YPOBEHb MUHEpanu3auuuM TpyHTa, MO COOCTBEHHOW LiKane
npubopa. Cnedyem ommemumb, 4Umo cpedHulli yeon ¢asbl banaHca epyHma
uHOusudyaneH Onsi Kax0020 3K3emmspa npubopa U MOXem makxke 3asucemb om
mexHoroau4eckoeo pasbpoca napamempoe Oamyuka U memrepamypbl OKpyx atowel
cpeokbl.

Ho, paccmatpuBas aTm 3HadeHusl, He 3abbiBaiiTe, YTo Baw npubop octaértcs B
pexvme aBTomaTnyeckon 6anaHCMpoBKN 1 B NOOON MOMEHT MOXET nocyutaTb, YTO nopa
nposecTn nepebanaHcupoBKy Mo... nonaTe, 60TMHKaM, HanapHuky. MNoaTomMy, ecnu nocne
aBTObaNaHCUpPOBKN XOTUTE U3Yy4MTb 3KpaH npubopa u uudpbl 6anaHca, HaXMUTE KHOMKY

BBOJ,

, W BONOWTE B PYYHOWN pexum GanaHcUpoBkK, 4TOObLI OTKMOYMTL aBToMat. B npasom

BEPXHEM YITy 3KpaHa, BMecTo GykBbl A, nosiButcsi 6yksa P.

BbiiiTu 13 6anaHCMpOBKN PYHTA, MOXHO HaXaB KHOMKY |fems| HA naHenu
npubopa.
WTak, nepexof Mexay pydqHbIM 1 aBTOMATUYECKUM pexuMami 6anaHcupoBKu

npl/|60pa ocyulecTBndeTcda nocnenoBaTesibHbIMU  HaXaTUAMU  KHOMKU

O) ®
pexume, C NOMOLLbI KHOMOK n MO>XXHO

noaKoppekTUpoBaTb GanaHc B HYy>HY CTOPOHY, NoKayMBas ]
KaTyLLKOW BepTUKanbHO Hag rpyHTom (nogHwmmasi Ha 20- e B
30cm / onyckas Ha 3-5cm ), crneas 3a Tem, YToObl BEKTOP
FPyHTa B UTOre «JioXunca», coBnagaa Cc ropmaoHTaanoﬁ TA3A: @110' Cr: BEEF
OCbl0 LWKanbl, a ryaeHne npubopa npu nogbéme wunu Puc. 7
OnyCKaHWW Aatynka NofHOCTHIO MCYEsIo.
BekTop HenpaBunbHO OTOaNaHCUMPOBAHHOTO FPyHTa =]
(puc.7). —
BekTop npaBunbHO OTHGanaHCMpPOBAHHOIO rpPyHTa :

(pwnc.8).

. PA=AT @Il orf Beel
Mpu paBoTe Ha [pyHTe C HepaBHOMEpPHO

MUHepanuaauuein, Hanpumep nNallHs, He Bcerga MOXHO Puc. 8
12
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TOYHO oTGanaHcupoBaTb Mpubop B aBTOMATUYECKOM peXuMMEe, T.K MpU BeEPTUKaNbHOM
ucnonHeHun 6anaHca noa KaTyLiKoW OAMH FPyHT (KOMOK MW Mpocrolika Bo3gyxa), a npu
CKaHVMpOBaHUK, 3TV y4acTKU MOyT OOWMH 3a OPYrMM, YTO MHOTrAa NpYBOAMT K (haHTOMHbIM
cpabaTtbiBaHMAM KaHana naeHTudukaumm npubopa. [Mpu aTom umdpa dasbl rpyHTa npu
BbINOMHEHUN aBTOOanaHCMPOBKW, Ha OJHOM M TOM e MEecTe MOXeT oTnunyaTtbcsi 6onee
yem Ha 3 rpagyca. Ecnm Bbl cTonkHynuce ¢ nopobHow npobGnemon, nposeguTe
B6anaHcupoBKy Npubopa B py4yHOM pexunme cneaytoLlmm obpasom:

Hangute uncTbii naTayok, LWMpWHOW caHTumeTpoB 60. MNepengute B pexum
PYYHOM HACTPOWMKM M COBeplUas KOPOTKME TrOpU3OHTanbHble MOUCKOBbIE Maxu C
amnnutygon 50cM Ha BbicoTe 3-5CM Hapg rpyHTOM, YBUOAWTE POBHYK NUHWIO FPyHTa Ha
3KpaHe (ecnu nuHWs cKayeT, To npucyTcTByeT Metann). [lpu aTom, ecnmu GanaHc
HenpaBWUIbHbIA, YCNbIUWTE FyAEHWe OT TpyHTa M NUHWA TPpyHTa Ha 3KpaHe He Oyaer
ropu3oHTarnbHa.

@ ©
Kronkamu " yNoXuTe e€ ropm3oHTanbHo, ryqeHne ncyesHer.

Baw npubop TOYHO HACTPOEH Ha rPYHT.

[ns HeGonbLlOro yBenuyeHus rnyorHbl naeHTUdmKaUmMn KpynHbIX cepebpsiHbIX U
MeaHbIX MOHET (CamoBapoB, Ta30B M NMPOYMX KPYMHbIX NPeaMETOB U3 BbICOKONPOBOASALLMX
MeTarnnoB), MOXHO Mocrne aBToMaTu4eckor 6anaHCMpOBKKW, B PeXMME PYyYHOW HACTPOWMKK
Ha rpyHT, nognpasutb uudpy ¢dasbl 6anaHca, Ha 1-2 rpagyca B CTOPOHY MWHYCOBbIX
3HaYeHNN.

Bonbwas nonpasBka (unu yxod) 6amaHca B CTOPOHY MMWHyca, NpuBEdET K
NOSIBNEHNIO NOXHBIX cpabaTbiBaHU Npubopa LBETHBIM CUrHANOM, Npu yaapax KaTyLUKOW O
pactTutenbHOCTb W rPyHT. onpaska (Mnu yxopn) 6anaHca rpyHTa B CTOPOHY MIHOCOBbIX
3HaYeHU NpUMBEAET K YXYALUEHWIO YYBCTBUTEMbHOCTU Mpubopa K KPYMHbIM MeAHbIM
moHeTaMm (5 kon. EkatepuHbl 2), BNNOTb 40 UX KHEBUAUMOCTWY, UMW Oaxe onpeaerneHuio
UX ©KENe3omy.

B Tom cnyyae, ecnv no Kakum-nmbo nNpuymMHaMm HanmTh YMCTOe MEeCTO He yhaéTcs,
BO3MOXHO npoBegeHne 6anaHca no Kycky BbIKOMaHHOro rpyHTta (1-1,5kr), npegsapuTtensHO
yAanve 13 Hero Bce MeTannuyeckme oO6bekTbl 1 NOMOXMB B NakeT Ans yaobcrea. lNMocne
Yero 3akpenutb NPUBOP Ha PacCTOSHUM KaTyLUKW OT rpyHTa He meHee 40-50cM (NonoxuTtb
Ha KyCT, onepeTb Ha AepeBO KaTYLLKON BBEPX), BKIOYMTb BanaHc rpyHTa HaxaTnem KHOMKU

Brﬁ{,'ﬁ'T'f, oTcuntaTth npo cebsa 1,2,3, u nNnNaBHO, HO HE MELNEHHO MpUGNU3NTbL TPYHT C

pacctosiHus 30-40cm K KaTyLuke npubopa ¢ BHeLHen nnm paboyein CTOPOHEI. (kak ecniu Obl
Aenanu asrobanaHc no rpyHTy B 06bIYHOM pexuMe, HO Tenepb NPUXOAUTCS ABUraTb FPYHT,
a He KaTyLLKy)

Pacnonaratb npubop ans Takon GanaHCUPOBKM Ha 3emrie HexenatenbHo. Ecnu
Bbl HE cMOrnmM HanWTu Ynctoe MeCTO, 3HA4YUT B rPyHTE MHOro MeTtannnyeckux 00BEKTOB.
MeTann MOXeT oka3aTbCs B Monie KaTywku 6anaHcupyemoro npubopa u 6anaHc nponaér
HEKOPPEKTHO.

BHumaHue! B cny4ae, ecsu cu2Hasl om 2pyHmMa HacmoJsibKo MaJ
(keapueebili necok), Ymo npoz2pamma 6asiaHCUPOBKU He MOXXem 3almycmumabCs,
MOXHO npoeecmu 6asaHCUpPO8Ky Jlu6o MO KycouYKy c¢heppuma, nubo no KyckKy
KpacHo20 Kupriu4a aemomamu4ecKu, roJioxue ux Ha 2pyHm. B npuHyune, Ha
makom 2pyHme nodolidém Hacmpolika 6anaHca Osisi «mecmoe o e030yxy» u 0axe
c nonpaekol 6anaHca Ha napy epadycoe «e8 MuHyc» OJfsi yeenu4eHusi
YyecmeumesibHoOCMmuU Ha KpyrnHble Uesu, ecsiu OHU 0XXudaromcsl.

Peskas nepemMeHa TemnepaTypbl MOMCKOBOrO AaTyuka (KaTyLiku) MOXET BMUATb
Ha TOYHOCTb BanaHCMpOBKX, U MO Mepe e€ N3MeHEeHMUs!, 6anaHc MOXeT CMECTUTLCS U cTaTb
HeKoppeKTHbIM. [MoaTomy, ecnu Bbl, Hanpumep, BblHecnuM npubop M3 NpPOrpeToro
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aBTOMOOWNA 1 Havyanu paboTaTb B YCMNOBUAX MOHWXEHHOW TemnepaTtypbl (paHHsIs BECHa,
Nno3gHsI OCeHb), TO, MO Mepe MPUHSTUA KaTyLUKOW TemrepaTypbl OKpyXatolen cpeapl,
nepebanaHcupynTech eLé oauH-ABa pasa.

B cnyyasx 3HaumMTenbHOro nepenaga temnepartyp (6onblie 15°C, oTHOCUTENBLHO
HopManbHbix +20°C) Mbl pekoMeHZyem MpOU3BECTM 3aHOBO Mpoueaypy ajantaumu
3MneKTpoHHOro Onoka Kk gaTyuky (kaTywke) (cMm. pasgen «3aMeHa fdatuvka»). B atom
cnyyae npoueccop Ballero AeTeKkrtopa 3aHOBO BbibepeT ONnTMManbHyt 4acToTy Toka
BO3OYXXAeHUs AnA AaHHbIX TemnepaTypHbix ycrnosui. MNpu atom 6yayT rapaHTMpOBaHHO
COXpaHeHbl BCe OCHOBHbIE NoKa3aTenu HazHavyeHusa npubopa, Bkr4vas Tok noTpebneHus.

Mpu paboTe Ha MOPCKMX MAsDKAX U APYrMX MecTax CO CMOXHbIMWU FPpyHTamMu ¢
BbICOKOW 3N1EKTPONPOBOAHOCTLIO, Ans 6onee 4OCTOBEPHOW OanaHCMPOBKU PEKOMEHAYEM
ucnonb3oBaTe onuuio «OO6LLiee ycureHve» unu BKOYaTb pexmMm «OkoHOM». WHorpa
CHMXEHME  YyBCTBUTENBHOCTM MO3BONsieT 0Ooree TOYHO MPOBOAUTHL  OMepauuto
6anaHcupoBkn. OcobeHHO Ha MOPCKMX MishKax.

B pepkux cnyyasix, Hanpumep, nocrne CMeHbl [gaTiuka Wnu nomnbITOK
cbanaHcMpoBaTbCA Ha MeTannuyeckux obbekTax, MOXeT BO3HMKHYTb CUTyauus, korga
HEBO3MOXHO MPOBECTM aBTOMATUYECKYI0 6anaHCMPOBKY MO rPYHTY.

370 npoucxoauT M3-3a TOro, YTO Tekywee 3HavyeHue ¢hasbl BEKTOopa rpyHTa
BbIXOOAUT W3 30HbI 3axBaTa CUCTEMbl aBTOMOACTPOMKM GanaHca (Hanpumep npu
3HaYUTENBHOM M3MEHEHUUN TeMMNepaTypbl OKpYXatoLen cpeabl).

Pewnts npobnemy moxHo npoBeas 6anaHCMpOBKY B py4HOM pexume. [ns atoro

BBOA

B pexunve aBTOMaTM4eCKOn 68J'IaHCI/|pOBKI/I HaXXMUTe KHOMKY

@ ©
PYYHOW PEXMM U C MOMOLLBIO KHOMOK " pobentecb TOro, 4To Gbl BEKTOP

rPyHTa Mpu MOAHECEHMU K 3eMrie Ha 3KkpaHe AuUchnes nepemellancs creBa Hamnpaso B
CTPOro ropu3oHTarlbHOM HanpaeneHuun. [locne 3Toro aBToMaTU4eckas GanaHcupoBka
Oynet paboTaTb kak 0ObIYHO.

LI,I/ICKPI/IMVIHALI,VIOHHbIVI PEXUM NOUCKA U
EMO HACTPOUKA

JnckpuMmHaums - cnocobHOCTb Npnbopa pearmpoBaTb Ha OAHWU TUMbl OOBEKTOB U
urHopupoBaTb apyrve. K npumepy, Bbl MoxeTe HacTpouTb Npubop Takum 06pa3om, YTO OH
OyneTt pearvpoBaTb TONbKO HA OOBEKThI U3 LIBETHBIX METaNOB Y UTHOPMPOBATL MPU 3TOM
BCE OCTanbHOe. B HeKoTOpbIX Crnyyasix 3TO MO3BONSET NOBLICUTE KOMGOPTHOCTL MOMCKA.
OpHako criegyeT NOMHWTb, YTO B pPeXMMe AUCKPUMMHALMM BO3pacTaeT M pUCK Nponycka
nonesHbix 06bekToB. B ntobom cnyyae BbIGOp ocTaeTcs 3a Bamu.

[vanasoH AnCKpUMUHAUMKW 3adaeTcs MOMOXEHNEM U LUMPUHOW CeKTopa moucka.
MeTtannogetektop OyaeT pearnpoBaTb TOMbKO Ha Te
"'36 ’16 06bekTbl, rogorpadbl KOTOPbLIX NONagalT MexXay NeBou 1
npaBon rpaHuuamu cektopa. Hanpumep, ana noucka
OOBbEKTOB M3 LBETHbIX METannoB CEKTOp Moucka MOXeT
BbIMMSAETb Kak Ha puc. 9.
e ——rrrrr

— = KHorka I'IO3BOJ'I$|eT Bam onepaTtuBHO
Puc. 9

nepekniovaTbCa M3 pexuma noucka BCeX MeTansnoB B

PEeXUM AUCKPUMUHALMK U 06paTHO.
Hanuune cektopa Ha akpaHe pAucnnest CBUAETENbCTBYeT O TOM, 4TO Bel
HaxoguTecb B AUCKPUMUHALMOHHOM pexume. [Mpu 3ToM 3BykoBasi MHAMKauus Gynet
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cpabaTbiBaTb TONMbKO Ha Te OObLEKTbl, rogorpagbl KOTOpbIX MonajalT B He
3aLlTPUXOBaHHYO 0bnacTb.

BHumaHue! Mpu ucnonb3oeaHuu 8 pexume UCKpUMUHayuu muna 3eykoeol
uHOukauyuu PB-KT Ha OJuckpumuHupyembie uenu (2o00o2paghbl Oom KOMOPbIX
nonadarom e 3awmpuxoeaHHyto obnacmb) npubop 6ydem peazuposamb 38YKOM
monbKo KaHasia ob6HapyxeHusi (PB). [ns peanusayuu pexuma «muxo20 MOUCKa»
ycmaHoeume mun 38ykoeol uHOukauyuu PBI-KT.

[Ons HacTpoOMKM OUCKPUMWHALUN  HaXMUTE  KHOMKY . Tenepb nytem

nocrnefoBaTenbHON YCTAHOBKM NOMOXEHWS NIEBOW M NpaBOW rpaHuL, cektopa noucka Bel
MOXeTe 3aaTh xenaemyto obnacTtb QUCKPUMUHALIAN.

B BepxHel yacTu aKkpaHa, cneBa U cnpaBa BbICBEYMBAIOTCA TEKyLUMe 3HaYeHus
rpaHuL,  cekTopa Moucka B rpagycax HakioHa
OTHOCWTENbHO BEPTMKalbHOW OCK 3KpaHa.

Mpn 3Tom, 3Ha4yeHMEe U3MEHSeMOM B [AaHHbIN
MOMEHT rpaHuubl MOACBEYMBAETCS  MPSAMOYrONbHON
pamkow (puc. 10).

[nsa n3MeHeHns MoNoXeHus rpaHuubl cekTopa

y ® © Puc. 10
NONCKa BOCNOJIb3yUTECb KHOMKamMu n . D,J'Iﬂ )

- o BBOA
nepexona K HaCTpouke Apyron rpaHuubl CeKTopa HaXXMUTE KHOMKY .

+26

EE &= D

Kak yxe oTMeyanocb, B pexume JAUCKPUMUHALUUW MK3-3a BMAWUSHWS TPyHTa
BO3pacTaeT pUCK Npornycka 0ObeKToB, MO3TOMY LUMPUHA CEKTOpa Moucka He JormKkHa ObiTb
o4yeHb y3kon. Mbl He pekomeHayem ycTaHasnueaTthb ee yxe 20-25 rpagycos.

[ns BbIXoga 13 pexxmma HaCcTPOMKN UCKPUMUHALUN HAXXMUTE KHOMKY .

PEXUM NMOUCKA «BCE METAIJbI»

Pexum noucka «Bce MeTannbl» B OTMYME OT OUCKPUMMHALIMOHHOIO pexuma
nossonsieT obHapyxuBaTb niobble meTannuyeckme obbEKTbl Kak M3 LBETHbIX, TaKk U u3
YepHbIX METaroB.

B Kkakom u3 pexumMoB BECTM MOUCK — ITO NWYHOE NpeanovYTEeHME KaXaoro
nonb3oBarens.

OpHako, crnefyeT 3amMeTuTb, YTO paboTa B AUCKPYMUHALMOHHOM peXxrMe MOXeT
npuBoAMTbL K Mporyckam cnabbiXx CUrHamoB OT «Mofe3Hbix» OOBLEKTOB K3-3a CHoca
CUrHanoB BEKTOPOM FPyHTa, Korga oOHW MOryT BbIMTK 3a Npeaenbl yCTaHOBIIEHHOTO CEKTOPa
noucka. lNMpu atom He OydeT BO3MOXHOCTM NPOBECTW AOMOSIHUTESNbHbIE YTOYHSOLME
nccnefoBaHns CUrHanos.

K Hegoctatkam pexvmMa «BCEe MeTamnmbl» MOXHO OTHECTW 3aTpyAHEHHOCTb
paboTbl Ha 3aMyCOpPEHHbIX TEPPUTOPMAX WU3-3a CUNBbHOM NEpPEerpyXeHHOCTN 3BYKOBOM
MHAMKaLUMK.

lMocKomnbKy CEeKTOp B pexvMe «BCe MeTarnsbl» MOMHOCTbI0 OTKPbIT, B HEFO MOryT
nonapaTtb WU CUrHanbl OT Tak Ha3bIBaeMbIX «ropsYMx KaMHen» u npubop OyaeT BbidaBaTb
BbICOKOTOHambHbIE CUIHamMbl Kak OT «LBETHbIX» OOBbEeKTOB. OTO cAenaHo Ans OTbiCKaHUst
KaMHel MeTeopUTHOro NpoucxoxaeHns. MoeHTndnumpoBaTth «ropsune KaMHU» MOXHO Mo
BbICOKUM periTuHram VDI (oT +86) n pacTaHyToCTU curHana.

WMcknountb cpabatbiBaHMe npubopa Ha Nofo6Hble OOBLEKTHI MOXHO BBEAsl Tak
HasbIBaeMbli MOAEPHM3NPOBAHHBIA PEXMM «BCE MEeTanmbl» YCTaHOBMB rpaHuLbl CEKTopa
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avckpumuHaTtopa ot -86 go +86, nubo Bocnonb3oBaTbCA anropuTMOM MOLABMEHUS
«ropsivmx KamHem» (cm. cTp. 15).

OUHAMUYECKWUA N CTATUMECKUN PEXUMbI
PABOTbI

OvHamunyeckuin pexmm ABNseTcs OCHOBHbIM peXMMOM paboThbl
meTannogetektopa. OH XxapakTepusyeTcs TeM, YTO INEKTPOHUKa npubopa NOCTOSIHHO
noAcTpavBaeTcsi Mo CPaBHUTENbHO MeANeHHbIe N3MEHEHNST COCTOSIHUA rpyHTa. [oaTtomy,
B 9TOM pexume npubop pearnpyet Ha UCKOMble OOBEKTbI TONIbKO B MOMEHT NepeMeLleHns
patyuka. Ecnn patuuk 3adukcmpoBaTb Hag oObBLEKTOM, TO 4epe3 HeKoTopoe BpeMms
3BYKOBOW CUrHamn ucyesHeT. 3TO OCHOBHOM PEXUM, B KOTOPbIA Ball aetektop BxoguTt npu
KaXXO,OM BKIOYEHUN.

CraTnyeckuii pexmnM MCcnomnb3yeTcsa Kak OOMOMHUTENBHBIA U CAYXWUT B OCHOBHOM
ONsl YTOYHEHUS MECTOMONOXEHUA HamaeHHoro obbekta. B otnuuve oT gnHammnyeckoro
pexuma B HEM HEeT MOCTOSHHOM NOACTPOVMKM U MO3TOMy OH He npeAaHasHayeH and
ONUTENbHOro noucka. Ona nepekntoyeHusa npubopa
M3 OCHOBHOrO MOWMCKOBOTO pexumMa B CTaTUYECKUN

BBOf,

HaXXMUTE KHOMKY . lpn atom B nNpaBon CTOpOHE

9KpaHa noABndeTCcA 3HakK «C», a cneBa 3Ha4yeHue
napameTpa ycuneHua AOna cTaTU4eCKoro pexummva cC
Puc. 11 BOSMO)KHOCTbPO €ero M3MeHeHua npu nomMoLn KHOMOK

@ (puc. 11). BHadveHue ycunenus

cTaTn4yeckoro pexunma nou6mpaeT0ﬂ

Bl O E i

3KCMepuMeEHTanbHO, B 3aBMCMMOCTM OT AB

KOHKPETHbIX ycrnoBuii. Ha BbiGop 3Toro Mecta Bknio4enns
napameTpa OyayT BnusTb penbed CTaTUHECKOrO pexuma
rpyHTa, 3aMyCOPEHHOCTb TEpPPUTOPUU,

M3MEeHeHVWe  TemnepaTypbl U T.0.

PekomeHaoyem HavaTb CO 3HaYeHu 6-7.
Kak y>xe ynomuHanocbk, AaHHbIN
pexum  CnyxuT Ang  onpegeneHus
TOYHOrO MECTOMOSIOXKEHNA npeameTa.
Dagum HeKoTopble MeToauyeckme Ob6bekT

HapacTtaHnne

coBeThbl no npaBUNbLHOMY
MCMONb30BaHMIO 3TOMO peXxuma. TOHa 3By4aHunA
OOHapyxuB B AOWHAMUYECKOM
(ocHoBHOM) pexvume novcka
MeTannuyeckun npegMeT W MpUHAB
peLueHne ero BblkonaTtb, onpeaenuTe ero
TOYHOEe MecTononoxeHue. C 3TON Lenbio
oTBeauTe pJdaTumk npubopa OT 30HbI
YYBCTBUTENBHOCTM K HangeHHoMy
npegmMeTy BREBO MU BMPaBo (NMUHMSA A, —
cMm. puc.12). locne uyero BknOUYUTE
CTaTUYECKUIN PEXMM.
MakcumasnbHo moyYHo

ebidep)xueasl paccmosiHue Mexoy
16
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2pyHmoM u Oam4yukoM, TNpPOCKaHWPyNTe 3TOT OOBLEKT B 06paTHOM HanpaBfeHWMW.
3adukeupyinte Ha NMMHUKM A MeCTo (KoopAMHaTY) rAe TOH 3Byka Obin Hanbonee BbICOKUM.

3atem oOTHecuTe [AaTunMk OT 30Hbl YYBCTBUTENBbHOCTUM MNEPNEeHAUKYNSPHO
HavanbHOMY HanpasneHuto (A) ckaHMpoBaHus (Hanpumep, Bnepea) no nuHun B. Mpu aTom
OTBOA AaTyvMka B 9TOM HampaBneHun [OMKEeH MpPOXOoAuTb 4Yepe3 nepBOHavasbHO
3admKenpoBaHHyto koopauHaty. CHoBa BkniouuTe cTaTuydeckuii pexum. [pockaHupyinte
06bekT no nuHuM B MakcumanbHO mMoO4YHO ebidepkusasi paccmosiHue Mexoy
epyHmom u damyukoM. 3acuKkcupoBaHHas KoopAuHaTa MaKCUMMasbHOro No 4YactoTe
TOHa 3By4aHusl Ha NuHUKM B 1 ByaeT onpeaensaTe TOYHOE MECTOMNOMNOXeHNe o6 bekTa.

[lns Bo3BpaTta B AMHAMMUYECKUA PEXUM eLle pas HaXXMUTE KHOMKY

PEXM «TYPBO»

B pexume «Typbo» partdumk npubopa paboTtaeT Ha HOPCUPOBAHHOM TOKe
B0O36YyxaeHns.  [JaHHbI pexvMm MO3BOMSIET MOBLICUTb YYBCTBUTEMbHOCTL MNpubopa u
YAyYLWmnTb 3aWULLEHHOCTb PaboThbl NpMGopa OT BHELUHUX 3MEKTPOMArHUTHbIX MOMEX.

BHumaHue! B pexume «Typ6o» 3HayumesibHO eo3pacmaem MoK
nompe6neHusi npubopa, 4YmMO CcOOMEEMCMEEeHHO CcOKpaujaem epeMsi €20
HenpepbieHOU pabombl om UCMOYHUKa NUMaHusl.

o‘
Mepekntountbcsa B Pexum TYPBO 1 06paTHO MOXHO C MOMOLLIbHO KHOMKK ,

Haxoasdcb B MouckoBom pexume. [pu 3TOM HeobGxooumo ybeauTbCsl, YTO 3HadeHus
napameTpoB Yyesct. KT, Yyect. PB/CT wn [poMKOCTb Ha 9KpaHe pJucnnesa He
oTobpaxaroTcs.

PEXUM «3KOHOM»

B pexume «OkoHOM» paTuuk npubopa paboTaeT Ha MUHMManbHOM TOKEe
BO30yxaeHusi. [aHHbIN pexxum No3BonseT NoBbICUTb KOMGOPTHOCTb NMOMCKa Ha rPyHTax co
CMNOXHOW W MNEepeMEHHON MuHepanusauuen (Hanpymep B MPUOONHON YacTM MOPCKOro
NNska), Ny Ha NnoLaake ¢ O4eHb KPYMHbIM XKerne3HbIM MyCOpOM.

BrumaHue! [locne nepekntoyYyeHusi 8 pexum «3SKOHOM» peKomeHAyemcsi
npoeecmu 6anaHc e2pyHma.

Ona cnpaBku, 4anbHOCTb OGHApPYXXeHMs B 3TOM pexmnme no Bo3ayxy Ha 5k CCCP
cocTaenseT npumepHo 35 cm (ans gatumka 10”’DD 6,5-7 kl'u).

Bnaroaaps 3HauMTenbHOMY CHUXEHUIO NoTpebneHus npubopa B AaHHOM pexume
NosiIBNAETCA BO3MOXHOCTb MPOAOIKEHNs1 paboTbl Ha MOMHOCTbIO CEBLUMX B OObIYHOM
pexvMe MWCTOYHMKax nuTaHusl, a Takke Bo3pactaeT go 40 yacoB Bpemsi paboTbl OT
NMOMHOCTbLIO 3APSPKEHHBIX.

MepekntoyeHne B pexunm Typbo npoumsBoanTcsa 4Yepe3d «[on. MeHw», pasgen
«[on. Hactpowikun» (cm. ganee).

PEXUM S-AITTOPUTMA

M3 nouCKOBOM MNpPaKkTUKU W3BECTHO, YTO OONbLUMHCTBO MeETanno4eTEKTOPOB
pearvpyloT Ha Nnockue xenesHble 00beKTbl Kak Ha LBeTHble. B 3HaunTenbHOW cTenenu
pewunTb Npobnemy npaBuibHOM MAEHTUMMKALMN Taknx 0ObEKTOB MOMOraeT creumarnbHO
pa3paboTaHHbI HAMWU S-anropuTMm.

Hanbonee addeKTMBHO MNpUMeHeHWe 3TOro anroputma Aans wuaeHtTudumkauum
NIOCKUX >XernesHblx 00bekToB Hebonblon nnowaau (oo 15 CMz), Hanpumep nNUBHLIE
npo6kn, Npop>xaBeBLUME KyCKN KPOBMW, U T.4., C PENTUHIOM curHana 6onbiue 10.
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Mpn obHapyxeHun NpMbopoM 06beKTa C «COMHUTENMbHBLIMY» LBETHBIM CUrHaNoM
(BblCOKOTrO TOHA) U perTUHrom Gonble 10 MOXHO MPOM3BECTU MPOBEPKY MPaBUIIBHOCTU
naeHTudukaummn obHapy>xeHHoro obbekta npu NOMoLLM S-anroputma.

HeT HeobGXxoAMMOCTN MCMoMb30BaTh 3TOT anropuT™ NpU OOHO3HAYHbBIX 3BYKOBbIX
CUrHanax HU3Koro TOHa, T.e. KOorga ObBbeKT M Tak OYeBWAHO XenesHbin. He 3abbiBante
KOHTPONMpOBaTb YPOBEHb CUrHana.

CnepnyeT YTOYHWTL, YTO 3TOT PEXMM NPUMEHSETCS He ANSA noucka, a ToNbKo Ans
YTOYHEHUs Tuna MeTanna npu UBEeTHOM OTKNuke npubopa oT obbekTa M npuHUMaeTcH
pelueHne 0 Heo6XoAMMOCTH BblKarnblBaHMS.

Ha cpopmy rogorpacoB OT LBETHbIX Liener S-anroputm BUAHUS NPaKTUYECKU He
oKasblBaeT.

CnepyeT Takke OTMETUTb, YTO C YBENMYEHUEM NIOLaAN NOBEPXHOCTM Kene3HbIX
06bekToB 3hHEKTUBHOCTL MPUMEHEHNS S-anropuTMa nagaer.

O,
[ns nepeknioveHs B 3TOT PeXyM BOCMONb3yNTECh KHOMKOW , npu 3TOM

3HayeHus napameTtpoB YyscT. KT, YyBcT. PB/CT u 'poMKOCTb HE AOMKHbI 0TOGpaxaTbcs
Ha 3KpaHe gucnnesi.

O
[1ns Bo3BpaTa B OCHOBHOW MOMCKOBbIN PEXNM €L pa3 HaXMNTe KHOMKY .

MHOIOYACTOTHOCTb

Bac HaBepHoe yauBuT, 4TO GOMBLUMHCTBO NPUOOPOB, BbiNyckaeMbix B Mupe byaet
MMETb COM3MEPVMMYID YyBCTBUTENbLHOCTb, Hampumep, Ha NaTyHHbIi auck @25 mm 1
MegHbIi anck @50 MM, HECMOTPS Ha TO, YTO BTOpas Uenb MHOro Gonblie No pasmepam.
Takke W3BECTHO, YTO Mernkue uenu (MOHeTbl) MLYTCS fydlle Ha BbICOKMX YacToTax
BO3OYxAeHns gaTumka.

[eno B TOoMm, 4YTO B CuMy onpefeneHHbIX (PU3NYECKMX 3aKOHOB, ANSA Kaxdoro
Knacca uenem CyLecTByeT CBOS OnTUMarnbHas 4actoTa, Ha KOTOPOW YyBCTBUTENbHOCTb K
3TUM LenaM MakcumanbHa. YTobbl Hagenutbs Npubop BO3MOXHOCTLIO 9PEKTUBHO MCKaTb
KaK KpynHble Tak U Mernkve Lenu, MHOrMe npov3BOAWUTENW BbIMYCKaT 2-X,3-X unun 4-x
YacTtoTHble meTannogeTekTopbl. CurHym MFT 7272M nossonseT paboTtatb € gat4ymkamm ¢
yactoTamm Toka BO3OyxaeHus oT 1 po 30 klu, Tem cambiM, peanusys npUHLMN
noaaepXXaHnsa NpMeMnemMon YyBCTBUTENBHOCTM NMPaKTUYECKU K NoboMy Tuny Lenen.

MeTannogeTtekTop MOXeT KOMMNNEKToBaTbCs creayrowummn gatymkamun: 15DD —
3(7) kl'u, 9,5x12,5DD — 7(3, 14) kl'u, 10DD — 7(3) k', 6x10DD — 7(14) kI'u.

Kakve moryT 6bITb NpakTuyeckMe pekomeHdauuu no Bblbopy AaTymka ¢ ToW unu
MHOW paboyen YacTtoTon?

3 'y MOXeT C yCrnexoMm NMPUMEHATLCS Ha He 3aMyCOPEHHbIX y4acTkax A noucka
KPYMHBIX Lienen Kak 13 YepHbIX MeTaroB, Tak 1 U3 LBETHbIX, @ Takke BOEHHbIX Tpodees.

7 kl'u — cpedHAsa yHMBepcanbHas YyacTtoTa ONd LWMPOKOro cnektpa 3apad. C ee
NMOMOLLIbI0O BO3MOXEH MOWUCK CPEedHUX, MENKUX MOHET, BOEHHbIX TpodeeB. Ha Takoun
YacTtoTe yaobHO Npon3BOAUTL pa3BeaKy MECTHOCTY.

14 k4 — vacToTa COPUEHTUMPOBAHHAs Ha MOWCK MENKUX W CPEefHUX MOHET,
ocobeHHO korga nocnefHue pacnonaratotcs Ha «pebpex». [aHHas yactoTa adpdekTuBHa
AN noucka Ha nNnsxe.
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MEHIO NAPAMETPOB

HaxaB KHOMKy Bbl nonyvaete poctyn K psgy  AOMOSHUTENbHbIX

napameTpoB, KoTopble pas3butbl Ha 3 rpynnbl (puc. 13). HaBuraumss no MeHto
[MABHOE MEHW [1]1 NAPAMETFEI NOMCEA [11

[ ITHFHME TFEI TIOHLEH EDPH.
K.
HACTFOHEHW 3KPAHA CrkoFocTe AMNE 2
HoHneHHe
HACTFOWEH 3BYKR Fag. 4HacToTa G720

HACTPOMKH SEYKA (11 HACTPOHWKH 3KPAHA  [11

m FEM-KT 0 [_unnEnmmg|
LON-B0 TOHOE 4 OHTFACT T
[FaHya Fe =24 HarkonneHuea ]

[F. cnag. c. & Macw . CC 1:7
FOMEOCTE Fe 9

Puc. 13

@ (® BBOA
ocyulecTBnaeTca C NOMOLbIO KHOMOK y n .

3HayeHne B npaBoOM BEepxXHEM Yrny 3KpaHa yKadblBa€T Ha HOMep nporpamMmmbl
nonb3oBaTens, KoTopas B AaHHbIA MOMEHT penakTnpyetca.

NMAPAMETPbI NMONCKA

Ycn. lNoucka. [Hopm.(HopmanbHbie), MM(Memannomycop), A®1 (Anzopumm
punsmpayuu), A®2, A®3] Onuusa npegHasHayeHa aAns ontummnsaumm pabotel npubopa B
HOpPMarbHbIX YCIOBMAX, YCNOBUAX PA3HOWN CTEMEHN 3aMyCOPEHHOCTN TEPPUTOPUM MOUCKa,
a TakKe B YCMOBUSIX Pa3NNYHbIX 3NIEKTPOMAarHMTHbIX MOMEX.

3aMyCOpeHHON CuYMTaeTcs TeppuTopyMs Ha KOTOPOW pacCTosiHNE  Mexay
HebonblWMMKN  MeTannuyeckumn obbekTamy (rBo3gn) npeactaBnswoWmMMn  u3  cebs
MeTannomycop cocTaBnseT MeHee 1-2 ouameTpa gartyvka.

Ons paboTbl Ha Takux TeppuTopusax ucnonbaynTte pexum «MM». B ocTanbHbix
crnyyasix peKOMeHAYEM UCMOoNb30BaTh pexum «Hopm.».

Pexum «MM» xapaktepusyetcss Gonee ObICTpbIM anropuTMoMm 06paboTku
curHanoB 06e3 noTepu rNyOuHbI OBHapyXeHWsl, OOHAKO, M3-3a YCKOPEHHOW 00paboTku
CUrHanoB OT OOBLEKTOB, BO3MOXHO YBENMYEHME KONMMYECTBa HEHYXXHbIX PAacKomoK u3-3a
HEKOPPEKTHON uaeHTUdmrKaumm rmyboko 3aneramwmx MNIOCKOCTHBIX Lenen 13 xenesa
(MBHBIE NPOGKK, KYCKM XECTU U T.NM.).

B cnyyae Hanuuma B 30HEe Noucka XECTKOW pacTUTENbHOCTU UMW 3HAYUTENBHO
BbIPaXXEHHOTO penbeda MOBEPXHOCTM TFPyHTa (MallHsl) NpW CKaHUMPOBAHUM Ha OaTyuK
npubopa HeusbexHo OyayT okasbiBaTbCS MeXaHU4eckve yaapHble BO3OEWCTBMS, YTO B
CBOK oyepedb OyaeT MpUBOAUTL K MOSIBNEHMIO YacTblX NMOXHbIX cpabatbiBaHui. [ns
TaKoro crny4vasi pekoMeHAyeTCsa UCMNOoNb30BaTh PeXumbl nomcka «APLly, «AdD2y», «ADP3Iy,
roe «Ad» obosHayaeT Hanuume OOMONHUTENBHOrO anropytMa unbTpauMu B cucteme
06paboTkn curHanoB. [laHHble pexunMbl Takke MOryT ObiTb MOMNe3Hbl B YCIOBUAX
NOBBLILUEHHOIO YPOBHS 3reKTpoMarHuTHbIX nomex (J19MM). OgHako, crnegyeT NOMHUTb, YTO
Takme pexumMbl HECKONbKO 3ameansitoT paboTy npubopa.

Tr'K (lModaeneHue «2opsiyux kamHel») [Bkn./Bbikn.]. [JaHHas onuus BkrovaeTt
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anroputM nodaBneHus 3BYKOBOM peakumu kaHana uwaeHtudukauum (KT) Ha «ropsuve
kamH»(IFK) (kamMHM C MNOBbILEHHBIM codepxaHuem deppookcnaos). MN3-3a uanyveckux
ocobeHHocTel B3anmogencteusa BTl ¢ MK, peakuuio Ha HUX 4acTo NyTakT C peakumen Ha
KpYnHble MefHble U cepebpsiHble MOHETbI. ANropyMTM MO3BONSAET pasnuMuuTb 3TU ABa
TUNa peakummn n He «o3By4mBaTb» K. Onumsa nporpammHo oTknoyaemas. ®akT BKMOYEHNS
MK oTtpaxaetcsa Ha akpaHe B Buae Hagnucu «FK» B npaBom BepxHeM yrny noA
nHAMKaTopoM paspsaa 6atapen. Peakuus kaHana obHapyxeHus (PB) Ha K ocTaeTcs.

BHumaHue! Anzopumm aemomamuyecKu omksirodaemcsi npu rnepexode &
npozpammy «MM>».

Ckopocmb AllB [Bbikn./1..6]. 3TOT napameTp MO3BOMSET YCTAHOBUTbL CKOPOCTb
aBTOMOACTPOMKM GanaHca Mo rpyHTy (He nyTanWTe ¢ OamaHcMpoBKOW Mo rpyHTy). AlB
nossonsetT npubopy aBTOMaTUYECKU MOACTPaMBAaTLCA MNOA MEANEHHblE U3MEHEHWS
TemnepaTtypbl U MUHepanu3aumu rpyHta. CnegyeT 3aMeTuTb, YTO 3Ta aBTOMOACTPOMKA HU
B KOEM CIly4ae He 3aMeHsieT npoueaypy 6anaHcMpoBKM MO FPYHTY, a NWLb KOPPEKTUPYET
H6anaHc rpyHTa B Hebonblwnx npepenax BO Bpems noucka. B HekoTopbIx cnyyasx
(bornblioe KOMMYECTBO MeTannomycopa, CKOMneHue «ropsumx» kamHen) AlNB moxer
paboTtaTb He KoppeKTHO. B aTux ycnosusax AlNB ny4ywie oTKnounTb.

BrumaHue! Ecnu npubop AnumesibHO epeMsi He UCMoJib308aJicsl, mo OJis
KoppekmHol pabomsi Al1b Heo6xo0umo npoeecmu 6anaHc Mo 2pyHmy.

YcuneHue.[1..10] OtoT  napametp npegHasHayeH  ans YCTaHOBKM
YyBCTBUTENBHOCTU Npubopa MO KaHany peanbHOro BPEMEHU U MAEHTUDUKALUOHHOMY
KaHany ofHOBpeMeHHO. B GonblUMHCTBE CriydaeB Mbl PEKOMEHOYEM 3HA4YeHME 3TOro
napameTtpa He Gonee 7. MeHblune 3Ha4YeHUs napameTpa MOryT NpUroamMTbCs, Hanpumep,
Ans nomcka 6onbluMX He rny6oknx 0GBEKTOB Ha CUMBLHO 3aMYCOPEHHBIX y4acTKax.

Pa6. Yacmoma [-5..JenmpanbHasi yacmoma pabomsbi npu6opa..+5]. 1ot
napameTp perynupyet capur paboyen 4actoTbl NpegHa3HavyeH s yMeHbLueHns addekTa
B3aUMHOro BnMsiHMA nNpubopoB paboTakowmnx B HemnocpeacTBeHHoW 6nm3ocTv gpyr oT
apyra. Perynvupys aToT napameTtp Ha 06omx npubopax MOXHO [OOUTBCA MUHUMAanbHOrO
BMWUSHWSA UX OPYr Ha Apyra U noBblCUTb KOMOPTHOCTb COBMECTHOM paboTbl HA Grmn3kux
paccTosiHuax 6e3  3HauuTenbHbIX MOTEPb B YYBCTBUTEMLHOCTM U KavecTBe
noeHTMUKaLmm.

[Ona 6Gonee addeEKTMBHOrO noAaBneHus B3aVIMHOIO BIWUSHWS OBYX PSOOM
paboTarLwmx NpubopoB MOXHO NOPEKOMEHAOBATL PA3HOCUTL UX paboyne 4acToThbl.

Bcerga nomuuTe, 4to psgom paboTarowme npmbopbl MOryT 3Ha4YMTENbHO CHMXKaTb
rnybuHy noucka.

Jlyywe  Bcero  BbiOMpaTb  ypoOBEHb  paccTpoMKM  paboumx  vacToT
3KCnepuUMeEHTarnbHO, UKCUPYst NMpYM 3TOM paccTosiHe Mexay AaTyvkamy npubopoB K
NpoBepsisi BO3AYLUHYH YYBCTBUTENbHOCTb NOCMEOHMX.

MomHWTE, YTO AaTyMKkM NpMGOPOB AOIMKHBLI pacnonaratbCsi B OOHOWM NIOCKOCTH,
YTO COOTBETCTBYET MX pearbHOMY B3avMOPacCMooXeHNs B MpoLecce novcka.

BHumaHue! [locne 3aeepweHusi pe2ynupoeku 4acmom npubopoe He
3abydbme npoeecmu 6asaHCUpPOBKY Mo 2pyHmy.

HACTPOUKA DKPAHA

Modceemka. [apameTp MO3BOMSET W3MEHATb SPKOCTb CBEYEHUS1 3SKpaHa.
KpaiiHee nesoe nonoxeHne UHaMKaTopa NnoacBeTKN COOTBETCTBYET MOMHOMY BbIKITOUYEHIO
noaceeTkn. CriegyeT MOMHWUTb, YTO CIULLIKOM GOMbLUOW YPOBEHb MOACBETKA yMeHbLlaeT
BpeMsi paboTbl NpuGopa OT 04HOro KoMmnekTa 6aTapeil.

Koumpacm. [MapameTp YycTaHaBNMBaeT Xefaemblii YpOBEHb KOHTPaCTHOCTU
aucnnest.

HakonneHue [1..4]. MapamMeTp No3BOJISIET COXPaHATL HA aKpaHe aucnres ot 1 o
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4 roporpaduyecknx KapTMHOK OAHOBpPEMeHHO. BbiBoa Ha akpaH Heckornbkux rogorpacos
MoXeT ObITb MoneseH, HanpuMep, Npu aHanu3e CemMencTBa OTKIMKOB OT OJHOIO U TOro Xe
obbekTa Npu CKaHMPOBAHMM B Pa3HbIX HamnpasneHusX, a Tawke AN OLEHKN KomBuHauum
uenemn.

Macw. CC (MacwmabuposaHue cnabbix cueHanoe)1:2/1:4/1:7]. Onuwus
BBedeHa  Ansg pacLumpeHmns BO3MOXHOCTEW BM3yanbHOW rogorpaduyeckom
naeHtTndukaumm. OHa No3BONSAET yBENUUUTL pasMmepbl rogorpadoB cnabbix CMrHanos C
OfHOW CTOPOHbl, U AaeT BO3MOXHOCTb OLEHMBaTb YPOBEHb CWUrHanoB MO pasmepam
rogorpadouyeckon KapTuHkM ¢ apyron. Hanpumep, yctaHoBuB macwTtab 1:2, Bel moxeTte
yBennuntb w1 Bonee  pgetanbHO  paccMmoTpeTb  cnabocurHanbHblii - rogorpad.
CooTBeTCTBEHHO, YCTAaHOBMB 3HaveHne maclutaba 1:7, Bbl MoxeTe No pa3amepam KapTUHKK
OLieHVBaTb YPOBHM CMTHANOB B 6omee LUMPOKOM AnanasoHe.

HACTPOWKA 3BYKA

Tun. 3e. UuA. [PB/PB-M/PB-KT/PBI-KT/KTIT] B npu6ope peanv3oBaHbl NATb
TUMNOB 3BYKOBOW MHOUKALWK:

PB [PeanbHoe epemsi]. B gaHHOM Tvne nHAMKaLumn 3ByK BblAAETCA CUHXPOHHO C
NpoHOCOM AaTynka Hapg obbekToM. [Npu aTOM, Npu NpUBNMXKEeHWWM paTynka K oObekTy
rPOMKOCTb 3BYyka HapacTaeT, a npu yaaneHun ybbiBaeT. 3TOT TMN UHAWKAUUKX NO3BONSAET
peann3oBaTb MakcumarnbHylo rnybuHy obHapyxeHns 6e3 3BykoBoOW maeHTudukauum tuna
obbekta (Bce curHambl ogHOro ToHa). Pexum PB ucnonbsyetcsa, korga HeobGxooumo
npeaeneHo rnyboko “ 3auenuTb” Lenb, HaNpUMep ANsg Noucka no BOEHHON TeMAaTUKe.

PB-M [PeanbHoe spems - MynbmuyacmomHbil]. OTOT pexum oTnmMyaeTcs ot
pexvma PB Hanmuvem mMHoroyactoTHoW uaeHTudwukaumm TunoB obbekToB. KonmuectBo
TOHOB MAaeHTUdMKaLMKN 3agaeTcs napameTpom Komn-Bo TOHOB 1 MOXET ObITb OT 2-X 0 4-X.
Pexum MoxeT ObITb peKoMeHA0BaH Anst paboTbl Ha CUINBHO 3aMyCOPEHHbIX MEeCTax.

PB-KT [PeanbHoe epems - Kopomkuli moH]. JaHHbIn TN MHAMKaLMKN SBNsAeTCA
OCHOBHbIM. 3BYKOBas MHAMKAUUA Hannuua obObekTa B HEM MPOMCXOAMT B 2 3Tana.
CHavana nosiBnseTcs 3ByK peanbHoro BpemeHu (PB) cpegHero ToHa, a 3aTtem, nocne
MoeHTMPUKaLMmM Tuna obbekTa CMEHSIETCS 3BYKOM KOPOTKOrO TOHA COOTBETCTBYHOLLEN
YacToTbl. ANUTENbHOCTb 3TOrO TOHA MOXHO M3MEHSATb C NOMOLLLI0 napameTpa Onut. KT.

PBI1-KT [PeanbHoe epemsi o nopoza - Kopomkuii moH)]. Hapsigy ¢ PB-KT Tak
e SIBMSeTCA OCHOBHbLIM TUMOM 3BYKOBOW MHAMKauMu. OT PB-KT oTnnyaeTcs MeHbLuei
3arpy>XeHHOCTbI0 3ByKamu.

KTI1 [Kopomkuli ToH lMonugoHuyeckuli]. Npy 3TOM TOHOBAsi NMOChINIKA MOXET
cogepxaTb OOHOBPEMEHHO Kak HU3KOTOHArbHOE 3arnoSyiHEHME, TaK U BbICOKOTOHASbHOE.
Hanpumep npu 03By4YMBaHWM CUrHamoB OT MJIOCKOCTHOTO enes3a (MuBHble MPOGKY,
HebonbLUME KyCKu XKEeCTU 1 T.M.).

Kon-eo Towoe [2, 3, 4, 5]. MNMapameTp ycTaHaBNMBaeT KONMMYECTBO 4acToT
3BYKOBOW MHOUKALWN.

paHuya Fe (FpaHuya o38y4YaHust HU3KO20 MOHa (Xesie3a)). daHHasa onums
No3BOMSAET CABVHYTL FPaHuMLy 03BY4YMBaHNS LLIBETHOFO HKHENO TOHA B CEKTOP XKernes3a Ha
HY>KHYHO BENUYUHY.

He cekpeT, 4TO YacTo Mernkune, 0COOEHHO 30MOTbIE HOBENUPHbIE U3AENMUS, a Tak
e UBETHble L€ «CHECEHHbIE» MWUHEPAanvM30BaHHbIM FPYHTOM UIU 3aKPbITble HEMHOrO
XKenesom, MOryT AaTb CUrHan «kenesa» B MMHycoBoM cektope VDI. Ho o6bI4HO OHM pgatoT
curHan Mexay CpefHe - KPYMHbIM Xene3oMm U oNbroi, YTo NO3BOMSET UX «BbIYUCIIUTLY,
npakTU4eckn He 3afeBas Npu 3ToMm xeneso. CpefHe - KpYMHOEe KOBaHOE Xerne3o (KoBaHble
reo3gm) Ha wkane VDI pacnonaraeTcsa npumepHo B cektopax -45 — 40. donbra,
COOTBETCTBEHHO B cekTopax 6Omnu3kux k 0, T.e. cektop or 0 po -35 sBnsieTcs
«MOJ03PUTENBHBIM» W MOAMNEXUT UCCNEAO0BaHWIO NPU MOWCKE OBENUPHLIX U3Aenuin Ha
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Nnsbke, MEenkUX CpefHEBEKOBbIX KPECTMKOB UM MOHET Ha Mycope. CaBuHyB rpaHuuy HT
0O HyXHOro cektopa Bbl, pabotasi Ha pexvme «Bce MeTannbl», HE MpPOMycTUTE Ha
XenesHom curHane atu uenu. OHM Npo3ByYaT LUBETHLIM TOHOM, HECMOTPSI HAa MUHYCOBOE
VDI curHana. OcobeHHo obpallanTe BHUMAHME HA «MOHETHYIO» CTPENKY UMK Y3KYH0 NETI0
rogorpada npu curHane B aTom cektope. C 95% yBepeHHOCTbH MOXHO cpa3dy ckasaTb, YTO
370 uBeTHas uernb. COBMECTHO CO CKOpPOCTbIO pasferneHus uenen B pexume «MM» aTa
HacTpovika yBenuuut Balwn waHcbl He nponycTUTb LBETHble Uenu cpeaum xenesa.
BennunHy caBura rpaHuvubl HWKHEro ToHa BblbupanTe Mnof KOHKPEeTHOe MeCTO Mowucka,
cTapasicb gepXaTb €€ Ha rpaHu CBOWCTBEHHOro 3TOMYy MecTy >xenesa. Ecnu xe Bbi
npon3BoamMTE MOUCK Ha MecCTe, FAe cpedHe - KPYMHoe >xenes3o MoXeT ObiTb MHTEPECHbIM
(HaKOHEYHMKM CTpen, CPeAHEBEKOBbLIE HOXMW, 3aMKW, CBETUbI U T.4.), TO MOXHO COBWHYTb
LIBETHOWN TOH 10 CEKTOpa CPefHe - KPYMHOTo xenesa -45 (BO3MOXHbIN Makcumym -50).

Ip. cna6. c.(Fpomkocmb cnabbix cuzHanoe) [1..9]. PerynupoBka paHHoOro
napameTtpa no3BonsAeT U3MeHsTb rpoMkocTb KT cnabbix curHanoB OT MenKux unu rinyboko
nexawmx uenev. Manble 3HayeHuWss 3TOro napameTpa MO3BOMSKOT KOHTPONUPOBaTb
YPOBEHb CWUrHama no rpomMKOCTM 3ByyaHus B 6Gonee LUMPOKOM AumanasoHe W3MEHEHUs
nocrnegHunx. OgHaKko, curHansl OT MarnbIX UK npegensHo rmy6okux 06bekToB MOryT ObiTh
cnuwkoMm  Tuxumu.  [loaTomy, 3HayeHWe  OaHHOro  napameTpa  noabupaetcd
3KCNepUMEHTarnbHO, NoA UHAMBUAYANbHbIE NPEANoYTEHNS NONb30BaTENS.

F'pomkocmsb Fe [1..9]. MNapameTp perynupyeT rpOMKOCTb 03BYyYMBaHWUS OOBEKTOB
13 xenesa B kaHane naeHtudukaumm (KT). MHoraa, ¢ uenbio NoBbIWEHUS KOM(OPTHOCTM
novcka, GbiBaeT MonesHbiM MPUrMYyLWWUTb MHOUKaUMKO OOBLEKTOB M3 ernesa. 3HadveHue
napameTpa Takke BblOMpaeTca wucxogda U3 MUYHBIX MPeanoyvTeHW Monb3oBaTens.
3HayeHne pomkocTb Fe — 9 BbipaBHMBaET ypOBHM FPOMKOCTM CWUrHamoB OT xenesa u
«UBETHbIX» 00OBEKTOB.

B cnyyae HaxoxgoeHust nog OaTUMKOM KPYMHbIX OOBEKTOB MNeperpyxaroLimx
3MNEKTPOHHYIO Cxemy, npubop OyaeT BbliAaBaTb 3BYKOBYKO WM BU3yaribHYK CUrHanu3auuio
neperpysku.

AONOJNTHUTEJIbHOE MEHIO (OOI. MEHIO)

B npubope wumeeTcds nOMMMO MEHIO nNapamMeTpoB, TaKk Ha3blBaeMoe
OOMOMNHMTENbHOE  MEHI0, paclupsiiollee BO3MOXHOCTM  3BYKOBOW  MHAMKAUMW 1”1
BKIIlOYaloLL,ee Onumio aBTOMOACTPONKM BanaHca rpyHTa.

[na Bxopa B [OMOMNHUTENIbHOE MEHI0 HEeOoOXOAUMO HaXaTb W yAepXuBaTb

HaxaTomn KHOMKY . I'IepemeuJ,eHme No MyHKTaM MEHIO OCYLLIeCTBNAETCA KHOMKamMu

, "

HaxaTtnem KHOMKW. MNepemeLlueHne no napamMmeTpam Bbl6paHHOrO noameHto

O O
OCYLLECTBMAETCA  KHOMKaMu 5 n . Bblbop napametpa nogmeHto

M3meHeHne BbIOpaHHOrO B MOAMEHK NapamMeTpa

BbiGop nyHKTa MeEHIO W BXOA B MOAMEHK OCYLLECTBMSETCH

OCYLLECTBIIAETCA KHOMKOM

@ O
OCyLlecTBnAeTcAa Nnpn NOMOLUN KHOMOK n . Bbixog n3 nogmeHio B MEHO 1 13
MEHHIO B NMOWUCKOBLIN PEXNUM OCyLleCTBINAETCA HaXXaTuem KHOMKN .
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I'IYHKTI:I MEHIO:

HacTpoiika ToHOB (MpaHuya 2, Mpanuya 3, NpaHuua 4, Yacmoma PB);

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

3. [Jon. NapameTtpsl (Jaum. KT, Pexxum 3koHom, dunbmp JICI, Ckopocmb MM,
dunbmp IMIT MM).

HACTPOWKA TOHOB

B atom nogmeHio Bbl MoxeTe M3MeHUTb rpaHuubl CeKkTopoB 03By4Ykv BOW nog
Bawm ocHoOBHbIE Lienu novcka, a Takke HacTpPOMTb YacToTy 3By4YaHus kaHana PB. Cysus,
unM HaobopoT pacwupue rpaHvubl, Bbl MoxeTe [OGWUTBCA TOro, YTO rPynMbl LEnew,
Hanbonee CBOWCTBEHHbIE PEMMOHY BalUMX MOUCKOB, ByAyT pasnmM4aTbCs No 3BYKY.

HACTPOWKA TOHOB KT

B atom nogmeHo Bbl MOXeTe N3MeHWUTb TOHaNbHOCTb CUTHANOB MAeHTUMKaLun
Ha yaoGHble nuyHo Ans Bawero cnyxa. Yem Gonblue umdpa, TEM BbilE TOHANLHOCTb.
Camasa Hu3kas TOHaNbHOCTb COOTBETCTBYET Xenesy, camMas BbiCOKas — KpPYMHbIM
npegmeTam M3 BbICOKOMPOBOAMMbBIX METANMOB. MI3MeHAsA TOHANbHOCTN MPOCUMM YYNTbIBATD,
YTO TOHAnNbLHOCTb kaHana PB vmeeT cBOE oTaenbHoe 3HayeHue (perynupyetcs uyepese
meHio «HACTPOMKA TOHOB». He cTouT npucBanBaTb 3Ty Unu 6ImU3Kylo TOHambHOCTb
Kakow nubo rpynne uenemn, nHavye e€ naeHTUMUKaLMOHHbBIA CUrHam CONbETCA C CUrHarom
kaHana PB n cTaHeT Hepasnuynm Ha ero oHe.

O0m. HACTPOWKM

Anum. KT. [apameTp ycTaHaBnvBaeT YypOBEHb AMNUTENbHOCTU 3BYyYaHUs
TOHarbHbIX MOCHINOK B pexumax 3BykoBol nHankauun PB-KT n PBIM-KT. KpainHee nesoe
NONoXeHne MHANKaTopa COOTBETCTBYET CAMOMY KOPOTKOMY MO ANUTENbHOCTU TOHY.

Pexxum 3koHom [Bkn./Bbikn.). [lapameTp nepeknioyvaeT YypoBeHb Toka
BO30yXXAeHuss B [JaTtyuMke npubopa Mo3BOMsAs PerynupoBaTtb YyBCTBUTENbHOCTb U
notpebneHne Npu pasHbii yCroBrsx noucka (noapobHee cM. BbilLe)

®unbmp JICI [Bbikn./1..20]. Onuus no3sonseT BbibpaTb ypoBeHb NogaBneHus
TNOXHbIX CUrHaNoB OOYCMOBMEHHbLIX MOBLILIEHHOW  3NEKTPONPOBOAHOCTLIO  FPyHTa
(3aconeHHble NoYBbl, MOPCKOM MASXK U T.4.).

OcobBeHHO 3TO BaXHO MpuW ucnonb3oBaHuK bonbluepasmepHbix (10" n 12,5'x9,5’)
[aTtynkoB paboTarolwmx Ha BbiCOkMX vactoTax (14-20 k), 4TO BbI3BAHO OCOBEHHOCTSAMM
B3aUMOAENCTBUSA 3TUX AaTYMKOB C CUIbHOMNPOBOAALLMMU FPYHTaAMMU.

Cnedyem noMHUmMb, 4Ymo mnoebileHUe 3Ha4YeHusi ypoeHsi chunbmpayuu
noebiwaem KomMgpopmHOCMb [OUCKa, HO MOXem npueodums K MPOMNycKam
KpynHopa3MepHbIX U 8bICOKOMPOBOJsWUX yesell U3 yeemHbiX Mema’sios.

3HauyeHne ypoBHSA dunbTpauum cnepyeT noabupaTtb SKCNepUMEHTanbHO Mof
KaXX[ble KOHKPETHbIE YCIIOBUS MOMCKa, NMPU 3TOM XenaTenbHO COXPaHSATb UX MUHUMAarbHO
BO3MOXHbIMY A1 KOMEOPTHOIO Nomcka.

Ckopocmb MM [1..5]. PerynupyeT CKOpOCTb BOCCTaHOBIEHWS Mopora
OEeTeKTUpoBaHns no kaHany wuaeHtudukauum (KT) B pexvme MM. Yem Bbiwe
3aMyCOPEHHOCTb TEPpPUTOpPUM, TeM npeanovTutenbHee Oonee BbICOKME 3HAYEHWUS
ckopoctu. B uenom napameTp nogbupaeTcs No YCroBUsIM KOHKPETHOTO MecTa mnoucka.
3HayeHne napameTpa no ymonyaxuio — 5.

Qunbmp 3MI MM [Bbikn., 1..15]. Tepeknioyascb B pexvum pabotsl « MM»
npubop HaumHaeT obpabaTtbiBaTb CUrHambl MO  YCKOPEHHOMY, HO 3HAYUTENbHO
YCINOXHEHHOMY anropuMTMy, B KOTOPOM NPOUCXOAUT onpeaereHre nokanbHbIX MakCMMyMOB

23



CenekTuBHbIN MeTannoaeTekTop «CurHym MFT» 7272M. PyKkoBOACTBO MO 3KCryaTauuu.

KOMMSIEKCHOro CuUrHana oT HEeCKONbKUX Lenen. 34ecb YacTo MOryT BO3HMKaTb 3hpekT Tak
Ha3bIBAEMOro «ApOoOneHns» CUrHanoB OT Uenu (He nytaTe C ApoGreHvem curHana B
GnvKHen 30He), T.e. 0fHa Lenb MOXeT AaBaTb HECKOMbKO 3BYKOBbIX CUTHANoOB, 0COGEHHO B
YCINOBWSIX ANeKTpOMarHuTHbIX noMex (AMI1). Ons muHummnsaumm atoro adbdekta u Cnyxumt
paHHasa  onuma.  OndaTb-Xe,  3HavyeHWe  JaHHOro  napameTpa  nogbupaetcs
3KCNEepUMEHTarnbHO, MOA KOHKPETHOE MECTO Moucka. 3HadeHwe ypoBHSA unbTpauuu no
yMonyaHuio — 6.

NMPOIrPAMMBbI NOJIb3OBATENA

B npubope npegycMoTpeHa BO3MOXHOCTb pedaKTUPOBaHUA W COXpaHeHWUs 4-X
He3aBMCUMMBbIX NporpammM rnoucka. B kaxaoi nporpamme nonb3oBaTeNlb MOXET MO CBOEMY
YCMOTPEHUIO YCTaHOBUTbL 3HAaYeHMUe NoBOro 13 MMEKLLMXCS NapaMeTpoB.

[Mporpammbl nocrnegoBaTeNibHO MEPEKMOYATCSA KHOMKOMW , npu 3TOM B

NMpaBOM HWXHEM YITy 3KpaHa 0ToBpaXkaeTcst HOMep TeKyLLel NporpaMmel.
3aBoackMe  YCTaHOBKM 3HAYeHWid napamMeTpoB Ans BceX 4-X nporpamm
npeacTaBneHbl B Tabnuue 1:

Tabnuua 1.
MapameTpbl 1 nporp. | 2 nporp. | 3 nporp. | 4 nporp.
YysctButensHoctb KT | 10 10 11 12
YyscTButensHoctb PB | 7 7 8 9
"poMKOCTb 9 9 9 9
Pexum TYPEO OTkI. OTkn. OTkn. Bkn.
Ycn. MNoucka Ad2 MM Hopm. Ad1
Twn 3B. UHA. PB-KT PB-KT PB-KT PB-KT
MrK Bbikn. Bbikn. Bbikn. Bbikn.
Ckopoctb AlbB 2 Bbikn. Bblikr. Bblikr.
Ycunexuve 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
'panHnua Fe -14 -24 -24 -24
Ip. cnab. c. 6 6 6 8
'pomkocTb Fe 9 6 9 9
Pab6. yactoTa LleHtp LleHTp LleHTp LleHtp
Ckopocts MM 5 5 5 5
Punbtp SMIT MM 6 6 6 6

MapameTpbl: [MTodceemka, Kowmpacm w [num. KT HenocpeacTBEHHO Ha
NMOMCKOBbIE BO3MOXHOCTM Mpubopa He BNUSIOT U MOryT ObiTb BblOpaHbl Ucxoast K3
npeanoYTeHU KOHKPETHOro Nosib3oBaTens.

OpHako, cneagyeTt o6paTTb BHUMAHWE Ha 2 MOMEHTa:

- 0es3 kpalHel HeobX0OUMOCTU HE YCTaHABMMBAWTE BbICOKME 3HAYEHUS napaMeTpa
MopceeTka akpaHa, b0 3TO MOXET MPUBECTU K YMEHBLUEHUIO BPEMEHN paboThl
npubopa oT ogHOro KoMnnekTa 6atapen.

- He pekoMeHAyeTcs ycTaHaBnMBaTb CMMLLKOM BbICOKMI YpOBEHb NapameTpa Onur.
KT npu paboTe Ha 3amMyCOpeHHbIX ydacTkax, Ansi 6onee 4eTkoro pasgeneHus
6rM3kopacnonoXeHHbIX 06 LEKTOB.
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3aBoackne 3HaveHust Bcex napameTpoB XpaHATCA B NaMATU npm6opa n
nonb3oBaTeslb MOXET B N000N MOMEHT BEPHYTbCA K HUM, 0514 Yero HeobxoAMMOo BKIOUNTL

npubop ogHOBPEMEHHO YAEPXKMNBAS HAXATOW KHOMKY

OKOHYaHuA npourpbiBaHNA Menoaunn.

1 yaepxuBaTb ee HaxaToun Ao

MporpamMma 1 npefgHasHayeHa Ans NErkoro M KOMJOPTHOTO Moucka HermyGoko

3anerawLwmx 06 beKToB.

Mporpamma 2 npegHasHayeHa A NMOMCKA Ha 3aMYCOPEHHbIX TEpPUTOPUSIX.
Ob6nagaeT  xopollen  CKOpPOCTbo  cpabaTblBaHUS, HO  HEMHOro

YyBCTBUTEJIbHOCTW.

ycTynaet B

Mporpamma 3 ABNSETCA OCHOBHOW NPOrpamMmon novcka, CoBMeLLas MakcumanbHO
BO3MOXHYIO KOMPOPTHOCTb MPU NOYTU MakCUMarbHOW YyBCTBUTENbLHOCTH.
Mporpamma 4 - ans cnyyaes, korga TpebyeTca NOMCK Ha YyTb 6oMbLUMX FyGUHAX,
0QHaKO, CTOUT MOMHWTb, YTO NPU ITOM CHMXKaETCA KOMEOPTHOCTb MOMCKAa, YXYALLATCH
naeHTMdUKaumMoHHble CBoMCTBa Npunbopa, a Takke BpeMs paboTbl OT OQHOrO KOMMekTa

GaTapel cokpalaeTtcs B 2-3 pasa.

lMomMHWTE, 4YTO 3aBOACKME YCTaHOBKW He SBMAOTCA OOTMOW, a npeanaraktTcs
TONbKO Kak cTapToBasd WHdoOpMauusa Ans Havana noucka. [JanbHenwee B 3HAYUTENbHON
cTeneHn 3aBucuT ot Bac. DKkcnepuMeHTUpynTe U, Mbl HAAEEMCS, YTO B CKOPOM BpPEMEHMU
Bbl cocTaBuTe cBon 6onee adheKTUBHbIE 1 KOMGOPTHBLIE NPOrpamMMmel.
B cBS3nW C NOCTOAHHBIM COBEpLUEHCTBOBaHMEM Mpubopa U HakommeHvem
nonesHoro onbiTa ¢upma ocTaBnsieT 3a cobon npaBo 6e3 yBeJOMIEHUS W3MEHSATb

3Ha4YeHnA 3aBO[ACKUX MapamMeTpoB.
Becbma nones3HbiMm Ha npakTuke

MOXeT

OKasaTbCA

ncnonb3oBaHune

3aKOMbLIOBAHHOIO MOCIe40BaTENbHOrO NEePeKnoYeHnss NporpaMM noucka A5 NonyvyeHns
onepaTMBHOrO [0CTyNa K W3MeHeHuto mMoboro napameTpa HaxodslWerocs B MeHo
npubopa. Hanpvmep, nsameHeHne noacBeTkW. [1ns 3TOro COCTaBNANTCA Napbl MOEHTUYHBIX
nporpamm noucka (1 n 3, 2 n 4) eOMHCTBEHHOE pa3nMyMe B KOTOPbIX — 3Ha4eHune
noaceeTku (4NA OQHOM Napbl NpOrpaMM — BKIKOYEHa, AN ApYron — BbiknoveHa). [anee,
npu Heo6Xo0AMMOCTUN 3MEHUTb TeKYyLLiee COCTOSIHUE MOACBETKM, YXKEe He HY)KHO KaxKAbli pa3
3axX0AQUTb B MEHI0O U MCKaTb HYXHbIA MYyHKT. MOXHO NpOCTO MepeknioyaTb Nporpammel

noucka.

rogorpA® KAK CPEOCTBO

WOEHTUDOUKALIUA

Bbliwwe yxKe YNOMMHANoCh, 4YTO
MHpopmaLma o) HaMOEeHHbIX oGbekTax
oToOpaxaeTca Ha 9KpaHe pJucnnes B BuAe
rogorpaguyecknx KapTUHOK. Tak 4TO e Takoe
rogorpad 1 Ang Yero oH HyxeH?  CurHan
NpUYHUMaembli NPUOOPOM  XapaKTepuayeTcsi He
TONbKO amnnuTyaon, HO u ha3on, T.e. ABNAETCA
BEKTOPHON BeENWYUHOW. BenuumHbl amnnutyabl u

dasbl 3aBUCAT oT anekTpomranyecknx
napameTpoB 06beKToB, Takunx Kak
3MEeKTPONPOBOAHOCTb, MarHuTHas

[panara ®1

BO3ab

donbr

Puc. 14

P KotcepsHas

BaHka pMoHeTa
215 mm

MoHeTa
@25 mm

TINiok konoaya

npoHuLaemMocTb, rnybuHa 3aneraHusi, reomeTpuss W T.4. TOYHO onucaTb Xapaktep
npyHMUMaemoro oT o6bekTa curHana BecbMa CroXHO, y4nTbiBasi MHOroobpasve BrvsiioLLmX
thakTopoB. OHako, OTMETUTb HEKOTOPbIE OBLLIME 3aKOHOMEPHOCTU MOXHO.

Bbile Mbl YNOMsiHYNM O TOM, YTO CUrHam AaTyMka 3TO BEKTOpPHas BENUYMHA,
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XapakTepusyloLascs amnnuTygon u dason. Ecnv nogHocuTb kKakon-nmbo MeTannyeckui
npegmeT K AaTyuKy, TO OYEBMAHO, YTO BenuMyMHa 3Toro BekTopa OymeT meHsATbCA. Mpu
3TOM KOHeL BekTopa byaeT onucbiBaTb HA KOOPAWHATHOWM MNOCKOCTU HEKoTopble hurypel
(nyun, netnn n T1.4.). Takme durypbl NPMHATO HasbiBaTb roporpadamu. [locnegHune
Hanboree nNOMHO OMWCLIBAIOT CMOXHBLIN XapakTep B3aMMOAEWCTBMA AaTynka C
MeTanIMyecknMm obbekTamu.

Mpu ananuse rogorpados criegyeT 3anoOMHUTb HECKOMbKO OBLLMX NpaBus:

* rogorpadbl HebonbLIMX U cpefHUX heppoMarHUTHbIX 06 bEKTOB pacnonararTcs
B NIEBOM KBajpaHTe (T.e. MMeloT OTpuLaTenbHbIN OTHOCUTENBHO BEPTUKANbHOW OCK Yron
HaKroHa);

* rogorpadbl OGBLEKTOB M3 LIBETHbIX MeTannoB u Gonblimx eppomMarHUTHbIX
06bEeKTOB fiexaTt B NpaBOM KBadpaHTe (MOMOXWTENbHbIA Yron HaknoHa);

* Yyem Gonblue nnowage OTpaxarLlen NoOBEepXHOCTM OBbeKTa M YeM Bbille ero
3MEeKTPOMNPOBOAHOCTL, TeM BonbLue HaKMoH rogorpada Bnpaso;

* rogorpadbl cpegHux 1 6onbLLInX eppoMarHUTHbIX 06 LEKTOB, Kak NpaBuIio,

umetroT hopmMy B BUAe neTnu;

* rogorpadbl 06bEKTOB 13 LIBETHLIX METannoB B OCHOBHOM MPSAMbIE;

* B npaBunbHO cbHanaHCcMpoBaHHOM MO [PYyHTY npubope BEKTOp TrpyHTa
pacnonaraeTtcs BAOMNb FOPU3OHTaNbHON OCH.

Mpymepbl rogorpadoB HEKOTOPbIX OOBEKTOB NPVBEAEHbI Ha puc. 14,

Takum obpasom, aHanmampys dopMy 1 NorioxeHne rogorpadya Ha KOOPAUHATHON
NAOCKOCTM MOXHO C OnpeferieHHON CTeneHbl BEepOSTHOCTU uaeHTMdUuMpoBaTb TUM
obbekTa.

CnegyeT y4yecTb, 4TO MpuBedEeHHble nNpuMepbl rogorpadoB  SABMASIOTCH
naeanm3npoBaHHbIMU U HE YYUTBLIBAIOT BMSHUSA MUHEpanusaunm rpyHTa.

3AMEHA OATYHUKA

BHumaHue! lMeped 3ameHoli KamywkKu, Halidume Yucmbil y4acmok 2pyHma,
m.K. nociie e2o 3aMeHbl nompebyemcsi 6asaHcupo8Ka Ha 2pyHm.

JInbo, ecnn umctoe MecTo OnNpeaennTb HEBO3MOXHO, 3amnacuTechb KyCOYKOM
deppuTa, N1 NPoCcTo HAWAEHHBIM KYyCKOM KPacHOro kupnuya.

3akpennTe HyXHYK KaTylKy Ha LWTaHre, obMoTaWTe npoBOL4 BOKPYr HEE u
NOAKINIoYNTE B pa3beM Ha Grioke.

Hepxa npnbop Ha paccTosHUM NonyMeTpa MeXay KaTyLUKOW U FPYHTOM U BAanm
OT MeTannMyeckux OOBLEKTOB, BKMOYMTE NpMOOpP, OOHOBPEMEHHO YyAEepXuBas HaxaToun

O,
KHOMKY Ha naHenu npubopa. YOepxwuBaiiTe KHOMKy, NMoka npubop He npourpaet

Menoauio, U Ha 3KpaHe Ha Hebornblloe BpeMsi MOSIBUTCS 3HayeHue paboyelrt 4acToTbl
AaTyvika.

BrHumaHue! Ludgppa onpedensiemoli yacmomsi dam4vuka Bawezo npu6bopa
Mo)xem 3asucemb OmM KOHKpemHo20 Oamyuka, o0 Komopbil asmomMamu4ecKu
nodcmpaueaemcsi npubop, u eepcuu nNPoz2pammMHo20 obecrneyeHus. [Jnss kamywek
yacmomHocmu «7.0klu», oHa MO)xem eapbupoeambcs 8 npedenax + 20y,

Mocne storo Baw npmubop aBTOMaTM4YECKM -
nepengéT B pexum HanaHCMpoBKM MO TPyHTY (puc. : [A
15). BeinonHute 6anaHc no YMcToMy y4yacTKy pyHTa, — e
aHarnorn4yHo onncbIBaeMoOMY B pasgene :
«BanaHcupoBka npubopa no rpyHTy», nmMbo B :
OTCYTCTBMM  4YMCTOrO yyacTka TrpyHTa, no ero BAZA: 811° Cr: BEEy
umutaTopy (KyCOK TpyHTa, KpacHOro  Kupnuua, Puc. 15

depputa). CMOTpUTE COOTBETCTBYHOLLMI naparpad
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pa3nena «banaHcypoBka nNpuGopa No rpyHTy».

HaxaTtem KHOMKu Erf;’m"‘T"f\’ BbIMONTE U3 pexuma OGanaHcupoBku. Baw npuGop

roToB kK paboTe ¢ HOBbIM AaT4MKOM.
BHumaHue! Bce eblwenepeyucsieHHble MaHUnyasyuu Heob6xodumo
npodesnbieamb U Mpu CMeHe eepcuu NpozpaMMHO20 obecredyeHusi (nepernpouwuske).
Ecnun Baw npnbop ykoMnnekToBaH HECKOMbKMMMN NEPUOSUYECK NCNOMNb3yeMbIMM
AaTunkamm (katywkamu), pekomengyem Bawm, B crnyyae HekoToporo nepepbiBa B pabote
(Hanpumep ce3oHHOro), Nepes Havanom roucka NPoBeCTM nepesanyck AeTekropa, T.e., BO
n3bexxaHve nyTaHuLbl NPOBECTM aganTaumio ANEeKTPOHHOro 6rioka K AaTunKy (KaTyLuke).

METOAUKN MOUCKA U WVOEHTUD®UKALUN
OBBbEKTOB

Mpu ckaHMpoOBaHUWM TFpyHTa MMaBHO NepemMellanTe OAaTYMK Hag MOBEPXHOCTbIO,
BblOAEPXMBAsA MOCTOSIHHOE paccTogHue 2-3 cM. JTOT 3a30p SABMASETCA ONnTUMarnbHbIM C
TOYKM 3pEHMSI MNOAABIEHUS BNUAHMSA MUHepanu3aumm TIpyHTa, a crnegoBaTenbHo,
onTMMarnbHbIM ANSA NPaBUNbHOM MaeHTUdMKaumm Tuna meTanna obbekta. M3berante
KacaHust pgatymkoMm rpyHTa. OuyeHb BaXkHO, 4YTOObI pacCTOsiHME MeXAy [AaTyvMKOM U
NOBEPXHOCTbIO IPYHTa OCTaBasnoch NOCTOSIHHLIM (CM. puc. 16).

VmenTe B BMAY, YTO KayecTBO BbINOMHEHUS 3TOW Onepauuv HernocpeacTBEHHO
BNUSIET Ha MNpPaBWUNIbHOCTb MAEHTUMUKALMM UCKOMbIX OOBLEKTOB. Takke cTapaMTecb He
Jenatb pes3kux MnepemMeLleHun paatynka no ropu3oHtanu. OnTumanbHas CKOPOCTb
ckaHupoBaHua 40-50 cm/c. Kaxapii cnegyowun npoxo AaTtyMka OOIMKEH NepekpbiBaTb
npeabiayLunia.

[ononHuTenbHOEe CKaHMpOBaHME C Uenbi Gonee TOYHOroO onpegeneHvus Tuna
obbekTa nponsBoauTe Hag LEeHTPOM oObekTa, T.e. MO NMMHUM MakCUMarbHOro curHana, no
BO3MOXHOCTW TOYHO BbIAEPXMBas 3a30p MeXAy AaTyvMkoM U rpyHTom. C TOW Xe uenbio
06HapyXeHHbIN 0OBEKT HeobXoOUMO CKaHUMPOBaTb B HaMpaBleHWUM C HauMEHbLUMM
n3MeHeHueM penbeda rpyHta. B atom cnyyae BnusiHue
rpyHTa 6yaeT MUHUManbHbIM.

3BykoBas peakuus npubopa npv
B3aMMOOENCTBMMN naTymka c MeTanMmM4yeckuMmm
00beKkTaMM MOXET COMPOBOXAATLCA KakK OAMHOYHBLIMU
TOHOBbLIMW MOCbINKAMK, Tak U Yepenon TakuX MOCLINOK.
Ha uto 3geck crnegyeTt o6paTuTb BHUMaHME.

Ecnu petekTtop OTKNMKaeTcs OAHOTOHANbHbLIM
KOPOTKMM CUrHarioM BbICOKOrO TOHa W YpOBEHb CurHana
[OoCTaToMHO CcTabuneH ,TO C  XOPOLWEeN CTeneHblo
BEPOATHOCTM NoA AaTyMKOM HaxoguTcs HebonbLion
00BbEKT U3 LIBETHOro MeTanna Ha rnybuHe 6onee 5 cwm.

Ecnn crnepyetr uyepema (kak npaBuno, 3-X)
BbICOKOTOHANbHbIX MOCHINIOK TO 3TO MOXET 03Ha4aTb, YTO
aHanorMyHbll 06bLEKT HaxoautTcs B ONWXKHENA 30He
pencteua  patumka (MeHee 5 cm). [lpu  aTom
oTobpaxaembli  Ha  AuUCnnee  YpoBeHb  curHana
[0CTaTOYHO BbICOK (Gonee 50).

MocnepoBaTenbHOCTL U3 ABYX HU3KOTOHAmNbHbIX

KOPOTKMX 3BYKOB O3Hayaer, 41O B 30He
PuC. 16 YYBCTBUTENBHOCTU [aATyMKa HaxoAMTCst NPOTSKEHHbIN
deppOMarHNTHbIN 00bekT (Hanpuwmep, reosab)
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pacnonoXeHHbI BOOMNb HanpaBneHus ckaHupoBaHusA. Ecnu Takon oObekt Oyaet
pacnornoxXeH rMornepek HanpabfeHUsi CKaHWPOBAHUS WMW NePneHAMKYNSPHO MIOCKOCTU
AaTyuka, To Npnbop BbIAACT OANHOYHBIN HU3KOYACTOTHBIN KOPOTKUIA TOH.

Heobxogmmo oTmetutb, 4To DD-gaTumk xapaktepusyeTcs AOCTaTOYHO CIIOXHON
KapTMHOW B3aMMOAEWCTBUS C MeTannuyeckumm obbektamu B OnvkHeN 30He (ypOBHU
curHanos 6onblue 80). MoaTomy cTapanTech Npu onpegeneHnn Tna o6bEKToB BblIGMpaTh
TaKoWM 3a30p CKaHMPOBaHWs, NPU KOTOPOM YPOBHW curHanos coctasnanu el ot 30 go 60
Ans pexuma Typ6o u ot 15 o 30 Ang HOpManbHOro pexuma noucka.

Apyaumu  cnosamu, ecnu ycnosusi fo3eosisilom, cmapatmechb
udeHmughuyuposamp 06 eKmMbI 8He 6s1UKHel 30HbI.

OpHoun 13 npobnem npu Noucke ABMAIOTCA Tak HasbiBaeMble «20psiYUe KaMHU»,
VDI koTopbix 6onble +84. Ona Toro, 4ToObl nydle pasnuMyatb «ropsvne KaMHu» u
OTHOCWTENbHO BonblUMe NIOCKMe LBETHble 06BbeKThl (Hanpumep nNaTb koneek ExaTepuHsbl
II) VDI koTopbIX NexuT B AnanasoHe +78...+86, B npnbope mncrnonb3yetcs cneumanbHbii
BbICOKOTOHArbHbIN CUrHan, OTNMYaloWMNCA OT OObIYHOrO TOHa curHana Ha obbekT K3
uBeTHoro metanna. lpu xenaHun, CUrHam Ha «ropsiyme KamHU» MOXHO WUCKMYUTb C
NOMOLLbI0O HACTPOMKM OUCKPUMMHATOPA, BbICTABUB 3HayeHWe npaBon rpaHuubl +86.
OpHako, Hanbonee apdPeKTMBHBIM CPeACTBOM MOAABMEHNS 3BYKOBOM peakummn Ha ropsyme
KaMHMW ABNAeTCca He AMCKPUMMHaUMOHHbIM anroputm [MFK  (nogasneHue  «ropsymx
KamHen»). lMpn OUCKPUMUHAYUOHHOM WCKIIOYEHUN 3BYKOBOW peakuuM Ha «ropsyv
KaMHW», W3-3a BMAWSHUS TPYHTa, €CTb PWUCK MPOMycKa BbIEO3HAYEHHbIX MOMNE3HbIX
00bEKTOB, BEKTOPbI BAMSHWUA KOTOPbIX GNN3KM K BEKTOpam OT «ropsynMx KamHem». I3ToT
HeJoCTaToK Kak pa3 1 uckrnvaeTcs npy nomoLum anroputma MNrK

Kak wn3BecTHO, ocobyito npobnemy Ans WHAYKUMOHHBIX MeTansouckatenen
npeacTasnsdeT naeHTudmKaums nrnockMx eppoMarHUTHbIX 06 bEKTOB, Takmnx Kak CTanbHble
NpobKW, KPbILWKK, KOHCEpBHble OaHkM u T.N., TO €CTb NPeAMETOB CO CPaBHUTENbHO
GoMbLUMM 3KBMBANEHTHbIM ANaMeTPOM KOHTYpa BUXPEBbIX TOKOB. 34eCb B 3HaUYMTENbHON
cTeneHn Bam nomoxeT Halwa dmpmeHHas pa3paboTka - rogorpaduyeckas MHAMKaums (cm.
puc. 19).

Mpy B3aMmopencTBumM Aatymka ¢ Takumu obbekTamu (Npu ycrnoBuW, YTO YPOBEHb
curHana Boiwe 20) rogorpadbl NOCNeAHNX, Kak NpaBuo, HOCAT NETNEBUAHBIN XapakTep 1
«pasbpacbiBaloTCA» MO 3KPaHy B 3aBUCMMOCTU OT HamnpaereHus ckaHvposaHuda. Ha puc.
17 npuBegeHbl rogorpadbl CUrHaNoB Npu B3aumoaencTBUM gatyvka npubopa ¢ KenesHon
OyTbINOYHOM NPOGKON.

[na npuBedeHHOro criyyasi MpW3HaKoM TOro, 4TO0 OOBEKT (heppoMarHUTHBbIN
ABNSAETCS NeTneBWAHbIV Xapaktep rogorpadoB M KX pasbpoc B 3aBUCMMOCTU OT
HanpaBrieHust CKaHMPOBaHWS.

OObIYHbIN pexuM paboThbl

CranbHas npobka
+“—>

W => &

> >

Puc. 17.

Ona peweHns npobrnembl C WAEHTUUKAUMEN Kene3HbiX NPOoBOK MOXHO
BOCMOSb30BaTbCsl  YTOYHSIOWMM  S-anropyuTMOM, KOTOPbIA  CyLIECTBEHHO ynpoLiaeT
npouecc naeHTugukaummn Hebonbmx (8o 40-50 MM) NNOCKKX ene3HbiX 0O LEKTOB.

Ecnv Bbl Nony4mnyM COMHUTENbHLIA LBETHOM OTKMMK OT OObekTa, nMpoBepbTe C
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NoMoLLblD S-anroputMa, He npobka nu 3To. He 3abbiBaiTe KOHTPONMPOBaTb PEUTUHT

curHanos. 3ToT anroputm addpekTnBHO paboTaeT TonNbKo Npu pernTuHrax 6onbie 10.

OueHkM TMNoB 06BLEKTOB npu ero nMcnonb3oBaHUn 6onee dopmMannsoBaHbl U He
Tpe6yr0T Yy nonb3oBaTtens GOonbLIOro OnbITa. OCHOBHy}O pa60Ty no uaeHtTuduKkauumn Ha

cebs GepeT npoueccop.

Mpumepbl rogorpadoB Anst TOM Xe MpPoOKM, HO B pexume C S-anropuTMmom

npveeneHbl Ha puc. 18.

Pexwum paboTbl ¢ S-anroputMom

W

> >

=

CranbHas npobka
+“—>

o

Puc. 18

Kak BugHo n3 Puc.19, npu pabote B S-anroputme, Bua rogorpada ot o6bekToB

13 UBETHOro Mmetansa npaktTn4eckm He N3MeHAEeTCA.

bes S-anroputma  C S-anroputmom

MegHas moHeta @20 MM

20-25.

+“—>
=) -
>

Puc. 19

MpuMmepbl rogorpadoB Anst HEKOTOPbIX 0OBEKTOB NPUBEAEHLI HA pUC.
G

MenHas moHeTa

:> anametpom 20 MM

(NNOCKOCTU MOHETHI

W fatynka coBrnaaator)
Puc. 20

>

~ N

CepebpsHas moHeTa
«deLuyiika»
(NNOCKOCTU MOHETHI

W faTyuka coBMNajaloT)

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 4acTHbIM criyyanm rogorpadpa ans 2-X
6GrmM3kopacnonoXxeHHbIx 00bekToB. Paamepbl netenb roporpada Oyaoyt 3aBuceTb OT
COOTHOLLIEHMS pa3MepoB 3TUX OOBEKTOB M PACCTOSHUS MEXY HUMW.

Me,uHaﬂ moHeta @20 MM

FIJ'IOCKOCTM MOHETbI

1 paTtyvka

> —~ & cosnagaion)
N Xerne3Hbin

reosab

Puc. 25

NMONCK OBBLEKTOB W3 UBETHbIX METAJIJZIOB C
BEOJIbLUNM KOHTYPOM BUXPEBbLIX TOKOB.

K Takomy Tuny oOOBEKTOB OTHOCATCS, Hanpumep, NATUKOMEEYHblE MOHETHI
EkatepuHbl 1l n gpyrve KpynHble MMOCKOCTHbIE OOBEKTbl U3 LBETHbIX MEeTansoB
anameTtpom Gonee 40 MM.

B cuny ocobeHHoCTel B3anMoaencTBns aatdmka npubopa ¢ Takoro pofa uensmu,
o6HapyxeHue nocneaHux npeacraBnsieT onpeaeneHHble TPYaHOCTH.

MpobnemMbl BO3HMKAKOT U3-3a TOTO, YTO BEKTOP BMMSIHUS TakoW Lenn UMeeT OYeHb
HeBONbLUYO YIMOBYHO pas3HULYY C BEKTOPOM BIIMSIHWS TPYHTA.

30



CenekTuBHbIN MeTannoaeTekTop «CurHym MFT» 7272M. PyKkoBOACTBO MO 3KCryaTauuu.

YA

BF————X%—3%——=== «Matak» EkatepuHsbi I

«rOpsAYMN KaMeHb»
BEKTOP rpyHTa

Puc. 26

[Mpyn 3TOM MOnesHowm CoCTaBMsLWEN BekTopa Lenu asnsetca npoekums AB Ha
BepTMKarnbHyo ocb Y. YeM MeHbLue yrnoBas pasHuua Mexay BEKTOPOM rPyHTa 1 BEKTOPOM
OT MOHEeTbl, TEM MeHbLUEe MPOeKUMs MONe3HON COCTaBMSAIOWEN curHana u Tem MeHblue
YyBCTBUTENbHOCTb. HeManoBaxHbIM ABNAETCA U TOT DaKT, YTO BbILUEYNOMSHYTas yrnosas
pasHMUa CTaHOBMTCHA €lle MeHbLue NPV B3aumodeNCTBUM AaTyuka C Tak HasblBaembIMU
«rOPSAYNMU KaMHsIMU» (CM puc. 26).

B aTnx cnyyasx HesHauuTenbHble HEKOPPEKTHble yCTaHOBKM GanaHca rpyHTa
MOryT MPWBOAUTbL K 3HAYMTENbHOM MOTEPU YYBCTBUTENBLHOCTM K OOMbWMM MOHeTam
(Hanpumep naTb koneek EkatepuHbl I1), NMbo Kk HexenaTenbHoW (pasgpaxatoLleit) peakunm
npubopa Ha «ropayne KaMHW», ecnn He ucnonbdyetca anroputm MrK.

Wmente BBMAy, 4TO Npu HacTponke GanmaHca rpyHTa, HampuMep MO CYrMWHKY,
yrnoBas pasHuiua Mexgy CUrHanom rpyHTa M curHanom ot «EkaTepuHuHCKOro» nsitaka
cocTaBrnsieT 7-8 rpagycoB. B To xe Bpems, yrnosasi pasHuua mexgy CUrHanom ot TOro xe
nsTaka W CUrHamoMm OT TFOpsivYero KamHs CcocTaBnsieT Bcero nuwb 4-5 rpagycoB 4To
NpUBOAWT K 3aTPyAHEHUSIM B uaeHTUdMKaLMm Takoro poga Lenen.

B cBA3M C BbILWEU3NOXEHHbIM, MOXHO [aTb HECKOMbKO MPaKTU4eCKUX
pekomMmeHgaumnmn.

1. Kak MOxHO TwaTenbHen npoBoanTe 6anaHCMpPOBKY MO IPYHTY.

2. B cnyyaax obcnemoBaHWs  y4aCTKOB — CpaBHUTENbHO  CBOOOAHBIX  OT
meTannomycopa, ncrnons3synte Allb.

3. Tpu Hannumm ropaumx kamHewn, ecnn He ucnonedyetcs anroputm MK, ocobeHHo
TWAaTeNnbHO BLICTABMNANTE MPaByld rPaHULy CeKTopa AUCKPUMWHAUWMK, T.K. B
NPOTUBHOM CIly4ae BO3HMKAET ONaCHOCTb OTCEYEHUS] MOHETBI.

4. TlonpobyiTe ooBepHyThb (hasy BekTopa rpyHTa Ha 2-3 rpagyca nNpoTUB 4acoBOW
CTpenkn (KOHKpeTHoe 3HayeHve AoBopoTa NoabupaeTcs IKCNepUMeHTanbHO B
3aBWCMMOCTU OT TWNa rpyHTa). [Ansa aToro npoBeanTe 6anaHCUPOBKY NO FPYHTY B

BBOA

aBTOMaTMYECKOM pexume. 3aTeMm, Haxas KHOMKY , BOMOUTE B pPEXUM

py4Holn GanaHCMpOBKWM rPyHTa M OTKOPPEKTUpYyMTe 3HaveHme GanaHca 2-3 pasa

o‘
HaXkaB KHOMKY . Mocne Yero npoBepbTe KayecTBo paboTbl NpubGopa npu

CKaHMPOBAHMM YUCTOrO YyyacTka. YKasaHHbIl [OBOPOT dasbl TpebyeT Oonee
aKKypaTHOro CKaHMpOBaHMWs rpyHTa. B cnyyae nosiBneHns noxHbix cpabaTbiBaHUiA
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kaHana wnaeHtudpukaumm (KT) ymeHblianTe yron ¢as3oBOro OOBOpPOTa KHOMKOW

O
@ 00 nx nc4e3HOBEHUA.

Mpn noucke Ha Mokpon TpaBe (poca, AOXOb) MOryT BO3HMKaTb JOXHble
cpabaTtbiBaHns npubopa no kaHany KT. 3ToT adhdpekT nmpossnseTca B OCHOBHOM Npu
YCTAHOBKE BbICOKMX 3HA4YeHWN YyBCTBMTENbHOCTM KaHanma waeHTudukauum KT un
obycrnoBneH Hanmuumem cnaboyni SneKkTPOMpPOBOAHOCTM Y POCbl M COKOB pacTeHuin. B
3HaYMTENbHOM CTeneHn (NPakTUYEeCKW MOMHOCTbIO) 3TOT 3AdeKT ycTpaHseTcsa npu
noMelleHnn paTtynka B 3alMUTHBIN  NNAcTUKOBBLI  KOPNyC (MOMMSTUNEHOBLIA NakeT,
WTaTHaa 3awwmTa, u T.4.). B cnyyae noucka Ha 3aMyCOpPEHHbIX TEPPUTOPUSX AOCTATOYHO
CHM3UTb YYBCTBUTENbHOCTb KaHana naeHtudgukauyum KT.
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PACTONOXEHWE HEKOTOPbIX
METANNTMHECKUX LENEW NO WWKANE VDI

OaHHble VDI ykasaHbl Ans AATYMKOB C 4Yactotoh 7 KIU, npu BbIKIHOYEHHOM
dunbTpe JICI, B ycnoBusax nomcka «HopM.» npu BbIKIOUEHHbBIX «Typ60» U «DKOHOM> .

Lkana VDI MpeameTsbl

O1-90 o -86 | ropsiyne KaMHU, HeNpPaBUbHO HACTPOEHHbBIN FPYHT.

OT1-86 4o -70 | MenKune reosgn, 1 NpoYnin MENKUIM XenesHbii Mycop.

O1-70 go -50 | cpefgHue KoBaHble rBo3an, HebonblUMe HAKOHEYHMKM CTPEr.

O1-50 80 -35 | KpyMHble  KOBaHble  [BO3AW, CPEeAHEBEKOBble  HOXW,  MNockue
HaKOHEYHVKW CTpen, NOAKOBbI, 3aMKWU, W NPoYMe AOCTAaTOYHO KPYMHbIe
XenesHble Us3genus.

OT1-3500-10 | B 3TOM «Kene3HoOM» CeKTope Xeresa npakTuiecks He ObiBaeT, U
nonagarTcsi NOAMAacKMpPOBaHHbIE Xenesom npeameTbl U3 LBETHOro
meTanna, Menkue  npegmMeTbl  HenpasBunbHOW  hOPMbI "3
HM3KOMPOBOAALLMX LBETHbIX CMnaBoB (OPOH30BbIE KPECTUKM, TOHKME
30M0Tble Cepéxku, uenodvkn). Ocoboe BHMMaHWe Ha CTperoyvHble U
y3Kne netnesugHble rogorpadbl B 3TOM CEKTOpe.

OT1-10 go +10 | chonbra, Menkve KpecTukn n3 OpOH3bl, CBMHLUOBasi Mernkasi Apobb,

MeJikoe 30J10T0.

Ot +10 go +30

[IONETPOBCKME PYCCKNE MOHETI
1,2,10,15,20 kon CCCP o 1961r.

(vewys), npobkn «B6eCKO3bIPKNY,

Ot +30 pgo +50

30510Tble YepBOHLUbI Hukonas 2, BMHTOBbIE Npobku, 3,5 kon. CCCP go
1961r. anpxembl Opabl.

Ot +50 po +70

MeaHble nyna, vewys «megHoro OyHTa», Menkue meaHble MOHETbI
Poccuiickon  Umnepun u  paHHero CCCP, OunoHoBble MOHETbI
Poccwiickonn Umnepun n panHero CCCP, menkoe cepebpo Poccuiickon
Mmnepun 18-ro Havana 19-ro BB.

Ot +70 po +86

KpynHble mMegHble MOHeTbl, cepebpsHbie pybnu, a Tak xe Gonblive
MMOCKOCTHbIE MNK cdhepuyeckne xenesHole 0O6bEKTbI (Kacku, YyryHKu,
nayrv, Tonopel 1 T7.4.)

Ot +86 go +90

FPYHT Ha HeoTOanaHCMpOBaHHOM Mpubope, «ropsyve KamHUy, a Tak xe
o4YeHb rmnybokne KpynHble 0ObeKTbl U3 BbICOKONPOBOAALMX METannos
(Hanpumep anioMuHMEBLIM Tas, Oonblon cepebpsaHbIi  NOAHOC).
«lopsiumn KaMeHb» OTNMYaeTcs PacTAHYTbIM «PE3VMHOBBIMY» CUrHAroM,
TOraa Kak curHan oT MeTannmyeckon uenm obbIYHO CKOHLEHTPUPOBAH B
HebOoNbLLION TOYKE.

Kak Mbl

BMOMM, Oaxe B «UBETHbIX» cekTopax VDI, «MycopHble» Lenu

COoCeacTBYT C BecbMa LEeHHbIMU. TO ecTb, nog mnobylo LEHHY Lenb BCErga MOXHO
nono6patb LIBETHON MYCOpP C O4EHb MOXOXMMU XapaKTEPUCTUKAMMU.
K TOomy >xe, He cTouT 3abbiBaTb, 4TO VDI Lenm BEepHO NULb B 30HE YBEPEHHOMO

onpegenexHus Npudopom 1 B OTCYTCTBMM APYroro MeTannm4yeckoro npegmMmeTa nobnmsoctu.
Hanpumep, nexaiias B rpyHTe >xeneska nog 3050TbiM 4YepBOHUEM Hukonas 2, moxer
«yBecTn» ero VDI oT crtaHgapTtHbix +37 Kk «npoboyHbiM» +18/+22. A Ha npepgene
YYBCTBUTENBLHOCTU B FPYHTE OH BAPYr MOXET 3a3By4vaTb Kak rnybokasi MegHasi MOHeTa C
VDI +85. OT0 CBOWCTBEHHO He Tomnbko Ans Bawero npubGopa, HO U Ans Bcex Mpoumx
npubopos nogo6Horo Tuna.

Tak 4TO, NBGOEe «OTCEYEHUE» U HE BblKamnblBaHNME «CKOPEE BCEr0 Mycopay,
SIBNSAETCS KOMMPOMUCCOM MeXAy KOM(OPTOM M NMoTepen LieHHbIX Haxodok. M kTo 3Haer,
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MOXET MMEHHO Ta, coTas «Bpoge npobka», KOTOPYH Bbl HE CTanu BbikanbiBaTb nocre 99
OTKOMaHHbIX, ObiNna peKon MOHETOWN BPEMEH YAENbHbIX KHSXKECTB.

BHumaHue! [pu ucnonb3oeaHuu OGamy4yuKoe C HU3KoU 4Yacmomoll moka
8036y 0eHus1 nokazaHusi VDI 6ydym umemsb 60nee Hu3kue 3Hav4eHusi. U Hao6opom,
ons 6onee ebicokol Yyacmombl noka3aHusi VDI 6ydym 3aebiweHbl.

FTAPAHTUMHbBIE OBA3ATENIbCTBA

Mpeanpusatue-nsrotoButens  rapaHtupyeT  paboTocnocobHOCTbL  MeTanmno-
AeTekTopa npu ycnosuv cobniogeHns notpedbutenem ycnosui akcnnyaTtaumm.

[MapaHTUiAHBIA CPOK aKCcnnyaTauumn 24 mecsiLa co OHA NPoAaxu.

B TeyeHue rapaHTUAHOrO cpoka OGHapyXEHHbI MNPOU3BOACTBEHHbIN AedeKT
6ecnnaTHO yCTpaHsieTCS W3roToBUTENEM, MpU  YCINOBUM OTCYTCTBUS MEXaHWYECKUX
NOBPEXAEHMIN 3NEKTPOHHOrO 6roka 1 gatynka npubopa.

Ons  ocylecTBMeHWs TrapaHTMUHONO pemMOoHTa HeobxoouMO  NpenbsBUTH
HaCTOSILLYH MHCTPYKLMIO MO 3KCNyaTauum ¢ ykasaHHOW faton npogaxu. Mpu oTcyTcTBUM
OTMETKM O NpoAaxe, rapaHTUa UCUYNCNSAETCA C AaThl BbinycKa.

Agpec ansa npeabaBneHUs NPeTeH3NN:
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CBUAETEJIbCTBO O NPUEMKE

Metannogetektop « CUFHYM MFT» 7272M, Ne

HaTunk yacTtoTa Ky, Ne

[aTa Bbinycka « » 20 .

LWramn npeanpuatus

U3roToBUTENS
lopeH ansa akcnnyatauumn Mopnwuce npueMLLmka.
[aTa npogaxu « » 20_r.
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