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OBLUME YKA3AHUA

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

Mpnbop MoXeT HAaXoAUTb NPUMEHEHNE:

* B KPUMUHAINUCTUKE;
* B VHXEHEpPHbIX BOWCKAX;
* B XUINLHO-KOMMYHarbHOM XO35IMCTBE, CTPOMTENBLCTBE W MNOXAPOTYLLEHUN AN noucka
noA3eMHbIX KOMMYHUKaLUuin, Tpy6onpoBoaoB, kabenen, NOKOB KONoaues, U T.4.;
* B apXxeosiorMu u KnagouckaTenbCcTBe.
Mpnbop npegHasHaveH Ansa paboTbl B crieyloLmnx yCrioBUsx:
- TemnepaTypa okpyxatoLuen cpegbl ot -20 go +50°C;
- OTHOcUTenbHasi BNaxHocTb Ao 98% npwu Temnepatype 25°C;
- aTtmocdepHoe aasneHune ot 630 go 800 Mm.pT.CT.

OBLIEE ONMUCAHUE NMPUBOPA

CurHym MFT 7272M npeactaBnsieT coboi  BUMXPETOKOBBIA  CENEKTUBHBIN
MeTannogeTekTop, paboTalwuii No  NPUHUMNY WHAYKLMOHHOro GanaHca. [naBHOM
OTNNYUTENBHOW  OCOBGEHHOCTLIO MOAENU  SABMSETCA  UCMOMb30BaHWE  OpPWUIMHarbHOW
nporpaMMHo-annapaTHon  MyrnbTuyacTtoTHoW  TexHomorum  (MFT)  nossonsowen
ucnonb3oBaTb Ntobble BbiNyckaeMble HamMy AAaTYMKU BHE 3aBUCUMOCTU OT MX pabouen
YacToTbl TUNopasmepa. To ecTb Npnbop cam NPOM3BOANUT NOACTPONKY NOA AATUUK.

Mpnbop ncnonb3yet opurMHanbHy TEXHOMOrMID 06paboTkn curHanoB gartyvka —
TEXHOMMOTMI0  MPOCTPaHCTBEHHO-TapMoHMYeckon  cdunbTpaumm  (SFT), nossonsiowen
MUHMMU3MPOBaTbL MeLlawllee BnusHWE (eppooKCUAOB rpyHTa (MUHEpanusaums) u, Tem
caMbIM, MOBbLICUTb [OCTOBEPHOCTb WAEHTUdMKaUMK rnybokosanerawwmx u Mernknx
06BbEKTOB.

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

Takke, ons onpeaeneHns TOYHOr0 MEeCTOMONOXEHNs1 0OHapYXeHHOro 00bekTa B
npmubope nmeeTcsa CTaTU4ECKnii pexmm paboThbl.

Mpubop umeeT ABa TMNa UHAMKaUuM obHapyxeHusi obbekTa:

- 3BYKOBYH NPOrpaMMUpPYEMY0 MHOTOPEXUMHY!HO,

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

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

Kanan PB (peanbHoe BpeMmsi) SBNsieTCA kaHaJioM ob6HapyxeHusi n paboTaeT B
peanbHOM MaclwTabe BpeMeHu, T.e. 3BYyKOBas WHAMKAUUSA BbIAAETCH CUMHXPOHHO C
nepemelieHmeM pfatdyvMka Hag — obbekToM. 3ByKOBas WHAMKaUMS B 3TOM  KaHane
npencrtaBnsgeT coboi OOHOTOHANbHBIA CWUrHam, rPOMKOCTb M YacTtoTa KOTOpOro MoryT
MEHATLCA Mpu NpUbNMXKeHn obbekTa K AaTyuky. Takke MO ANUMTENbHOCTU 3ByKa OT
06bekTa MOXHO CyaWTb O ero NPUMEPHBIX pa3mepax.

Korga curHan ot obbekta B kaHane PB npeBbiliaeT ypoBEHb YCTAHOBMEHHOIO
NOpOroBOro 3Ha4eHUs, HaYMHaeT paboTatb kaHan KT.

Kanan KT (kopOTKWIn TOH) siBNsieTCsl KaHasmoM udeHmudgbukayuu tuna obbekTa.
Mpu ycnoBun npeBbIlLIEHNS MOPOroBOrO YPOBHSA CUrHama OT obbekTa NpouCXOAWT ero
noeHTMpukaumas B kaHane KT, 3atem BblAaeTCcsl KOPOTKUA  3BYKOBOW  CUrHan
COOTBETCTBYIOLLEW TOHANBHOCTK, @ Ha 3KpaH Aucnnes BbIBOAMTCH rogorpad.

YacToTa KOpOTKOro TOHa ykasblBaeT Ha Tun ob6bekTa (BbICOKME TOHA — LBETHOM
MeTann, HU3KU TOH — YepHbln MeTann). KonmyecTBo TOHOB 3aaaeTcs nonb3oBaTtenem (no
yMOn4yaHuto — 4 ToHa).
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Kaxabli KaHanm uMeeT CBOK HE3aBUCUMMYIO PErynuMpOBKY YyBCTBUTENBHOCTU -
YyscTtBuTENBLHOCTL PB 1 YyBCcTBUTENBHOCTL KT.

KaHan PB — obnagaet Gonbluei 4yBCTBMTENBHOCTL YeM kaHan KT, n rmaBHas ero
3ajayva «3auenuTb» OOBbEKT M yKa3aTb ornepaTopy, YTO 34eCb YTO-TO eCTb.

CurHym MFT 7272M cHabxeH nporpaMMHO MepeKnoyaeMbiM PeEXMMOM paboThl
Jatyvka Ha nosblweHHOM Toke (Typ6o), 4YTO MNO3BOMSAET YNy4ylWTb COOTHOLUEHUE
NONes3HbIN CUrHan / Wym 1 NoBbICUTL rNyBrHY noucka.

Takke B npubope eCcTb BO3MOXHOCTb COCTaBfneHuss 4  BapuaHTOB
nonb3oBaTeNbCKMX NPpOrpamMm noucka.

MeTtannogetektop  cHabxeH pyyHOM M aBTOMAaTUM4ECKOM  cucTemMammu
6anaHCMpOBKM MO T[PYHTYy C BO3MOXHOCTBIO MNPOrPaMMHO PEryNIMPYEMON CKOpPOCTU
aBTonoacTpoviku (AlB).

KOMMNJEKT MOCTABKU

* ONEeKTPOHHbIA BIOK C TENECKONUYECKON LITAHION 1 wr.
* [laTuunk — BUXpeToKoBLIV NpeobpasosaTtens (BTI) 1 wr.
» Kacceta gnsa 6-1v1 anemeHToB nuTanus (tun AA)* 1 wr.
+ SkcnnyaTtauuoHHas AoKyMeHTaums 1 wr.
* HaywHukmn*™* 1 wr.
» CymKa ansi nepeHocku™* 1 wr.

*) aneMeHTbl MUTaHnsi NpuobpeTarTCs OTAENBHO
**) npuobpeTaloTca OTAENbHO UMK MO AONOMHUTENBHOMY 3aKasy.

OCHOBHbIE TEXHUYECKUE
XAPAKTEPUCTUKH

MakcumanbHas AanbHOCTbL OGHapPYXeHUs1 MeTannM4yeckux npeaMmeToB
(Ha Bo3ayxe, patunk DD @260mm) no kaHany KT:
* MOHeTa @25 mm - 60 cm;
* Kacka - 150 cm;
Pexumbl nHOMKauum:
* 3BykoBas, 5 pexumos (PB, PB-M, PB-KT, PBI-KT, KTIM);
* BusyanoHasi (XK guncnnew ¢ paspelieHnem 128x64 Touku).
Pexxumbl noncka:
* BCe MeTannsbl;
* CEKTOpPHas ANCKPMMUHALMA C AUCKPETOM 2°.
Pexumbl ynpaBneHus:
* AMHaMUYECKMI NPpOorpamMmmMupyembii;
* CTaTUYECKUI C M3MEHSEMbIM MOPOroM.
AneKkTponuTaHue: - 6 anemeHToB NuTaHus (Tun AA (LR6));
Bpems HenpepbIBHOM paboTbl: - A0 6-7 4acoB C BKIOYEHHBIM « TypbO» pexxumom
(ansa akkymynsaTopoB 2500 MA/Y) - 16-18 yacoB c BbIKMHOYEHHBIM « Typ6O» pexmmom
FabapuTHble pa3mepbl, MM:
* Teneckonu4yeckas wraHra - 1200 (makc.);

* ANEKTPOHHbIN GOk - 120x70x115;
* faTymK - @ 260 nnn G 380 unu 150260 unn 240320
Macca npubopa: - 1300 r. (6e3 aneMeHTOB NUTaHWs)

Mpubop OonyckaeT BO3MOXHOCTb paboTbl B BOAHOW cpede Ha rnybuHax go 15
MeTpoB, 6e3 Norpy>KeHusi 3N1eKTPoOHHOro Groka.
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NOAroOTOBKA NPUBOPA K PABOTE

Cobepute meTannogeTekTop. [ns aToro:
- yCTaHOBWTE B KOpMycC Npnbopa MeTannm4eckyto LTaHry;
- NOATSHWTE LaHroBbIV 3aXXWM;
- YCTaHOBWTE Ha BHYTPEHHWUI (MNacTMacCOBbIN LUTOK) OATYNK;
- YCTaHOBUTE LUTOK C AATYMKOM B MeTanfuyecKytlo LWTaHry Ha Tpebyemyo OAnuHy,

NCnonb3ys 3aLlenkyu 1 0TBepCTUs B LUTAHre;

- NMAOTHO M paBHOMepHO obmoTanTe kabenb gaTuuka BOKpyr wTaHrn. CBoGoaHO
bonTatoLmncsa kabenb MOXET Bbi3BaTb NOXHbIE cpabaTbiBaHUSA Npubopa;
- MOAKIIYMTE pasbeM faTymka K 3NEeKTPOHHOMY GIoKy.

BHUMAHUE! He 3amszuealime y3nbl KpenysieHus U ¢ukcayuu
mesneckonu4eckoll wmaHau CJIUWKOM cuilbHO. B ocobeHHocmu amo kacaemcsi
nnacmmaccoeoezo suHma damyuka u yaHau.

Bnaropgapsa cneuwanbHo paspaboTaHHON
TPEXKOMNEHHON KOHCTPYKUMM LWTaHrMm He TpebyeTca
pasbupaTb npnoop ans TPaHCNOPTUPOBKH,
[OCTaTOYHO MPOCTO BABMHYTb KONEHa LUTaHIM Opyr B
Apyra oo ynopa 1 nonyymtbCs KOMMNaKTHO CIOXEHHbIV Puc. 1
roToBbIV K NepeHocke npubop (Puc. 1).

SANEKTPONMUTAHUE NMPUBOPA

MutaHne npubopa ocyuiecTBnaeTcst OT 6
aKkyMynaTopoB unu OaTapen Tunopasmepa AA.
AKKYMYNSiITOpbl M 3apsfHOE  YCTPOWCTBO B
KOMIMIEKT MOCTaBKN He BXOOAT U npuobpeTtatoTcst
CaMOCTOSITENBHO. Mol pekoMeHayem
ncnonb3oBaTb HUKeNb-MeTannornapuaHsle
akkymynatopbel pupm SANYO, ANSMANN uvnu
VARTA €MKOCTbH 2500-2850 MA/vac.
Mcnonb3oBaHne o06blYHBIX GaTtapeek BO3MOXHO,
HO 9KOHOMMYECKM HeuenecoobpasHo, Tak Kak
aKKyMynaTopbl OKynatTcs yxe nocrne 4-5 nepesapsgok.

Mpn wncnonb3oBaHUM  akKyMynsaTopoB  emkocTbto 2500 mA/uac  Bpewmsi
HenpepbiBHOM paboTbl npubopa cocTaBnseT npubnuanTensHo 16 4acoB B OCHOBHOM
pexvme n 6-7 yacoB B pexvme «Typoo».

Heckonbko pekomMeHZauuii MO  WUCMONb30BAHMIO  HUKENb-MeTannornapuaHbix
aKKyMynsiTOPOB:

- CtapaMnTech He gonyckaTb MOHOMO pa3psaa akKyMynsaTOPOB NPU KaXaoM LuKne
MCNONb30BaHUSA, TaK Kak 3TO COKpallaeT UX CPOK CnyxObl. HesHauuTenbHbId «adhdekT
namsiT» yCTpaHsAeTCs OO4HOW MNONHOM pa3psifkon NpMMEpPHO pa3s B Mecsil,.

- Mocne AnUTenbHOro XpaHeHUst akkyMynaTOpbl XenaTenbHO NoTpeHnpoBaTth (4-5
pa3 NofHOCTbIO 3apAauTb U paspsianTb).

- MNomHuTe, 4TO U3-3a TOKa camMopa3psifa €MKOCTb aKKyMynsiTopoB najaet
npuMepHoO Ha 5% 3a CyTkuU, NO3TOMY WX XKenaTenbHO 3apskaTb HENMoCPeACTBEHHO nepen
MCMOSb30BaHNEM.

- He ncnonb3yvite B ogHoM Habope GaTaper akkyMynsaTopbl pa3HoON eMKOCTHU.

BHUMAHUE! [Ipu nodkniwoyYyeHuu ucmoYHUKa numaHusi yb6edumecb 6
npasunbHocmMu MOOK/I04YeHUss 6amapel (nonsipHOCMb MOOK/OYEHUsI yYKa3aHa Ha
Kopnyce kaccemb! Onsi 6amapeli) u coomeemcmeuu HarnpsPKeHUs UCMOYHuUKa. B
cryyae He co6s100eHus1 NOJIAPHOCMU USlU HanpsikeHusl npuéop Moxem ebilimu u3

cmpos. .
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OPIrAHbl YMNPABJIEHUA U PA3BEMbI

BHewHuii Bug npubopa npeacTtaBneH Ha pUCYHKe 2.

Jatumnk —

(kaTyLuka)

OneKTPOHHBbIN 6ok

/ y
[

M Teneckonuyeckas

wTaHra

Pyuka —\ :
D

Moan OKOTHI/IK_\
'\ He3n0o anga noaknyeHns

HayLHNKOB

Puc. 2

BaTapenHbin oTcek

Ha nepegHeii naHenu npubopa pacrnonoXeH  KUAKOKPUCTaNMYECKUN
rpacduyeckuii nHankatop (c paspeweHnem 128x64 Touku) n 11 KHOMOK ynpaBneHus (puc.
3).

Ha 3apHel naHenu npmbopa HaxoOaTcsa: pa3beM AN NOAKMIYEHNS AaTymKa,
Tymbrep BKIIOYEHUSA/BbIKNIOYEHUS NpMbopa n CepuiiHbIA HoMep (puc. 4).
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Puc. 3

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

KHorka ycTaHOBKM YPOBHSI MOPOroBoro ooHa, kaHana paboTaloLlero B pexume
pearnbHOro BpeMEHM

KHomka yCcTaHOBKM rPOMKOCTM

KHonka BbliGopa rpaHuL, cekTopa noucka B AUCKPUMUHALMOHHOM peXxunmMe

KHonka nepeknYyeHna pexmmos Bce MeTaJ'IJ'IbI/,ElI/ICKpI/IMI/IHaLWIFl

KHonka ans nepemMeLLeHns No MEHI N UBMEHEHUS 3HAYEHMS NapaMeTpoB, a TaKxe
Bkn./Bbikn. pexuma Typ6o.

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

KHomnka nocnegoBaTtenbHOro nepekn4yeHnda nporpamMm noncKa

OISIADOOING

BAJIAH
TPYHT)

o

KHorka BkItoYeHus pexuma GanaHcMpoBky npuGopa no rpyHTy

>

BBOA,

KHonka noaTBepXXaeHnA yCTaHOBIEHHbIX 3HaY4YeHumn napameTpoB " Bbl60pa NyHKTa

MeHi. B pexunmMme noncka - nepekrnoyeHmne mexay ctatmu4eckum n gquHaMmmn4ecknm
pexnmamun noncka.

KHorka Bxoga B OCHOBHOE MeHIo npubopa
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OUCNNEN NPUBOPA

B pexume noucka Ha paucnnee npubopa oTobpaxaeTcs rogorpaduyeckas
nHdopmaumns o6 obHapyKeHHbIXx ObbekTax W cnyxebHas uHdopmauus O TeKyLumX
pexumax paboThbl (puc. 5).

WHpexc VDI 1 I YpoBeHb curHana

WHavkaTop paspsga 6atapen
2107 W~
. ¥ T — BkntoveH Pexunm Typbo (cm. cTp. 14)
A |A — BknoyeHa AsTonoacTpoiika 6anaHca rpyHTa
(cm. cTp. 17)
IIl C — BkroveH Ctatnyeckuin pexum (cm. ctp. 13)
S — BKNtoYeH S — anropuTm (cMm. cTp. 14)
} M — BKntodeH pesxum M.Mycop (cm cTp. 16)
1...4 — Homep TeKyLLen nporpammbl
nonb3osatens (cm. cTp. 14) Puc. 5

Wupekc VDI - aHrnuiickas abbpesunatypa “Visual Discrimination Indication”
(“mHoukauma  Bu3yanbHOW AUCKPUMMUHaUMKM”’). OTO Tak HasbiBaeMbld UHAEKC
3NeKTPONpPOBOAHOCTU OObeKTa. Yron mexay BepTUKanbHOM OCbi0 U NMPEUMYLLECTBEHHbLIM
HanpaeneHuem rogorpacda. MNpu aTom rogorpadbl, HaxoAsALWMECS B NEBOW YacTu dKpaHa,
umetoT oTtpuuaTtensHbin VDI, a B npaBoW — MNOMNOXUTENbHbIA. YPOBEHb CurHana —
aMnnuTyga curHana ot o6bekTa B YCNOBHbIX €AMHULLAX .

YYBCTBUTEJIbHOCTb KT,
YYBCTBUTEJIbHOCTb PB/CT, TPOMKOCTb

B otom pasgene npedctaBneHbl TPU OCHOBHbLIX NapameTpa, MOMb30BaTbCHA
KoTopbiMK, ckopee Bcero Bbl GyaeTe Hambonee 4yacTo. [Moatomy AnNs KaXAoro M3 atux
napameTpoB Ha NaHenu npubopa BblgeneHa CBOS NepcoHanbHas KHOmMKa.

HYBCTBUTEJIbHOCTb KT [1..14]. YBenunyeHue 3Ha4eHWs 3TOro napametpa
nossonseTt naeHTuduumpoBaTb 06bEKT Mowncka Ha Gonbluen rnybuHe, o4HaKO MpU 3TOM
CHMWXaeTCA [OOCTOBEPHOCTb WAEHTUdMKaUMM U BO3pacTaeT PUCK MOSABIMEHUSA FOXHbIX
cpabatbiBaHui npubopa. Pekomengyemoe 3HaveHue 9-10.

BHumaHue! YcmaHoeka 3HavyeHul 4yecmeumenbHocmu KT 6onee 11, a
ocobeHHO 14, Moxem npusecmu K 3Ha4dumesibHOMY [08bIWEHUID Kosluyecmea
JI0XHbIX cpabambieaHuli om 2pyHmMa e ycJio8usiX NMoebIWeHHOU MuHepasusayuu u
cunbHol penbeghHocmu nocsiedHezo.

HYBCTBUTEJIbHOCTb PB/CT [0..9]. OTo rpoMKOCTb NOPOroBOro g)oHa, KOTopbIii
Bbl crbllwnTe HeNpepbIBHO BO BpEMS novcka. 3HavyeHne 3Toro napameTpa BbibupaeTcs Kak
KOMMPOMUCC MeXAy YyBCTBUTENbHOCTbIO U KOMOPTHOCTBIO MoucKa. YBenuyeHue aToro
napameTpa HECKOmNbKO YyBenuunmBaeT 4YyBCTBMTEMbHOCTb, @ YMEHbLUEHWE - MOoBbilLaeT
KOMOPTHOCTb. B BonblUMHCTBE CrnyvyaeB pekoMeHayeM yCTaHaBnNMBaTh 3Ha4eHue 6-7.

F’POMK. - TPOMKOCTb [1..9]. 3TOT napameTp onpeaensieT rpPOMKOCTb 3BYKOBOM
MHAVKaUMN 06bEeKTOB NMoucka 1 BbIGNpaeTcs, CXoast U3 NHAMBUAYArbHbIX NPEANOYTEHNN.

Tekywme 3HavyeHuss 3TMX NapameTpoB OToOpaxalTcs Ha paboyem akpaHe
HaNpPOTUB KHOMOK (puc. 6).
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M3ameHeHne nwoboro u3

y 3TUX napameTpoB nNpom3BoauTCs
/ H ? HaxaTUeEM Ha COOTBETCTBYIOLLYHO
KHoOMKy. [pu  3TOM  3HayeHue

o A BbIGpaHHOro napameTpa

W < noaceeyYnBaeTcs Ha aKpaHe

NPSIMOYrObHOW PaMKOW.

\ = @
° =AkAa @ C NOMOLLbIO KHOMOK
MHTPOHNKA
) O
T " ycTaHaBnuBaeTcs

Puc. 6 Tpebyemoe 3HayeHue.
Onsa Toro, utobbl yopaTb C
3KpaHa yCTaHOBIEHHOE 3HaYeHue, eLle pa3 HaXXMMUTE 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/

BbIKMOYEHNs pexnmoB Typbo u S-anroputM COOTBETCTBEHHO (CM. Aanee).

BAITAHCUPOBKA MO NPYHTY

BanaHcupoBka npubopa nNO rPyHTY SABMASETCS BaXHEWLWen COCTaBnsALLEn
HacTporiku npubopa Ha nouck. E€ HenpaBunbHOE MpoOBeAEHUE MOXET CUIbHO CHU3UTb
NMOMCKOBbIE BO3MOXHOCTM Npubopa, 04HOBPEMEHHO BHECH B €ro paboTy HeCTabunbHOCTb U
(PaHTOMHbIE OTKITUKM.

Hebonblioe nosicHeHne «duankn npoueccar». Kaxabii npegMeT MMeeT CBOH
opMy, NMPOBOAUMOCTb U MarHUTHYK COCTaBMSIOLLYH, COBOKYMHOCTb KOTOPbLIX MPUHATO
HasbiBaTb VDI (o1 aHrnuiickoro Visual Digital Index). HanomuHaem, uto VDI - aTo yrnosasi
XapakTepucTvka, YMCIEHHO paBHas Yrny OTKIIOHEHWs BeKTopa curHana (rogorpada Ha
3KpaHe npubopa) OT BepTUKanbHOW oOcWU. [pyHT, B 3aBUCMMOCTU OT CTENeHn
MUHepanu3aumu (NPUCYTCTBMSA B COCTaBE OKCUAOB Xeresa), HaknaabiBaeT CBOW CUrHarn Ha
curHan uenu, uameHas eé VDI Bnnotb A0 «npeBpalleHus» Ans npubopa Menkux u
rnyOuVHHBIX Lienen, a Tak e KPYMHbIX Lernen M3 BbICOKOMPOBOASALIMX MeTannoB (Menp,
cepebpo, antoMrHMIA) B «xeneso». Ytobbl MakcManbHO YMEHbLUNTL 3TO BIUSIHUE TPYHTA,
1 NMPOVN3BOAMNTCS TOYHbIA GanaHc OeTeKTopa Ha rpyHT B MECTE rnoucka.

OcHoBHble 3aga4yun 6anaHCMpOBKY:

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

¢haHmomMHbIe cuzHaslbl om 2pyHma, 8 Komopom omcymcmeyrom yesu.

2. YcmaHoeumsb npaeusbHyo (cmaHdapmu3oeaHHy0) cucmemy

omcyema yucen VDI . llpu nony4eHuu coeMecmHoO20 cu2Hasa om yenu
U e2pyHma npaeusibHO omb6asiaHcupo8aHHbIli Npubop OoJKeH
«8bl4YecCmb» MameMamuyecKu U3 3mo20 Cu2Halsa cuaHan 2pyHma, u
eepHo udeHmuchuyupoeams uesb.

Cnedyem nomHUmb, 4mo ombanaHcupo8aHHbIl o epyHmy npubop npu mecmax
«rno 8030yxy» 6ydem npodo/mKkame 8HOCUMb 8 Cu2Hasl Ueslu KOPPEeKUUK Ha epyHm...
komopoz2o Hem. [lpu «8030yWHOM» mecme 3mMO MOXem [pusecmu, Harnpumep, K
«Hesudumocmuy» KpyrnHo2o rpedMema u3 amoMuHus unu medu (ckosopoda, 5 koreek
EkamepuHbl 2), ecnu epyHm crnuwikoMm yeel0éH 8 «rmoc». A ecriu 3mo «C/ULWKOM» OYeHb
8e/IUKO, MO u rfpusecmu K ornpedesieHut0 amux ueneu «xemnesomy». Jlubo Haobopom,
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uameHum VDI amux uenel 8 CMOPOHY «yMEHbWEHUsI», Npu yxode banaHca CHUWKOM 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 e 1 epadyc 8 CMOPOHY U3MeHeHus (+ unu -).
T.e. ecnu edpye y Bac, Hanpumep, 5 kon EkamepuHbI 2 onpedenunuck «no 8030yxy»
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 ombarnaHcupogamb
€20 1o Kycouky cpeppuma. lNonoxue npubop Ha noeepxHocmb He codepxaulyto Memarna,
8KMYUMb aemo banaHcuposKy o epyHmy, omcyumams 3 ceKyHObl, U C paccmosiHusi 25-
30cm nodHecmu K ueHmpy riiockocmu damyuka (kamywku) Kycodek cpeppuma, 8bIfosiHue
b6anaHcuposky. B cnyyae omcymcmeusi gheppuma MOXHO 835mb KomMmrakm OUCK, U
nposecmu um nnawms neped kamywkol. Ecnu duck dacm eepmukarnbHbIl 20doepa u
VDI 8 npedenax -1 0 +1, mo npubop 2omoe Kk mecmam «ro 8030yXy».

Ecnu xe VDI ducka omnu4aromcss om 3mux 3HadvyeHul, mo 8 pexume pyqHou

BBOn .
6anaHcuposKu (Haxamb KHOMKY ) omkoppekmupytime ¢pa3y banaHca spyHma Ha

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

Mpouecc 6anaHCcUpPOBKN.
MpencrtaBnsiem Bam npouecc 6anaHcMpoBku B aBTO pexume, BbipaboTaHHbIN Ha
NpaKkTUKe OMbITHbIMW NOMb30BaTENAMM.
1. HanguTe uncTbIi OT MeTanna y4acToK rpyHTa.
Onpedenumb €20 MOXHO Mo cpabambigaHuro MOPO208020 MoHa 8 pexume PB-
KT. Ha Heomb6anaHcupogsaHHoMm npubope oH b6ydem 38ydamb U Ha Hucmbll
epyHm, HO muxo u «pasmbimo» u 6e3 4émkol Jsiokanusayuu, mozada Kak Ha
Memarnnuyeckue npedMemsl Pe3Ko, C YEMKUM HapacmaHuem Had rpeodMemom.
Bbibepume mecmo, 20e npu nokadueaHuu Kamywkol Had 2pyHmoMm erneeo u
ernpaeo, Ha eenuyuHy 5-10cM, Hem rokanu3yemoz20 pPe3Ko20 HapacmaHusi
10p0208020 MOHa - MO U ecmb fpu2o0Hoe 051 banaHCUPOBKU MECMO.
2. Hangsa ynucTtoe oT mMeTanna Mecto, NoAHUMUTE KaTywwiky npubopa Ha 30-40cm Hapg,

TPYHTOM, HaXMWUTE KHOMKY , oTcumTanTe 3 CeKkyHabl, U MMaBHO, HO He

CINULLKOM ME[EHHO, NPUBNN3bTE KaTYLLKY K FPYHTY.

BHumaHue! He nodHocume kamyuwKy K 2pyHmy 61iuxe 4eM Ha paccmosiHue
10% om Auamempa Oam4uka (Onsi kamywku @26 cm — 2-3 cM). dmo cesi3aHo ¢
KayecmeeHHbIM U3MeHeHUeM ¢husudeckoli kapmuHbl e3aumodelicmeusi Oam4yuka ¢
2pyHmMoM e mak Ha3bleaeMoll «6nuxHell 30He» U MOXem cyu,ecinmeeHHo Mnoesusims
Ha npasusibHOCMb 6anaHcuposekKu, 8 pe3y/ibmame 4e20 8 rnpouyecce rnoucka Mmoaym
nosiensimbcsi 10)XKHble cpabambigaHusi Npubopa Ha YucmbIX Mecmax, npu ebICOKUX
3Ha4YeHusIx YyecmeumesibHocCmu.

KopoTkasi menoausi roBoput o Tom, 4YTo GanaHc okoH4eH. Ecnu menogum Her,
nmbo oHa ecTb He MpW OMyCkaHWK, a Npu NogbEME KaTyLUKX, NOBTOPUTE NpoLieaypy no Town
xe copmyne: 30-40cm Hap rpyHTOM, 3 CEKyHAbl, OMYCTUTb KaTyLWKy K rpyHTy. Mpu atom
crneauTe 3a BEKTOPOM rPyHTa Ha akpaHe. OH JOIKeH NOXWUTBLCS POBHOW, crierka aApoxallen
NMHWEeW, Ha TOpPU3OHTamnbHYl0 OCb LWKanbl. Ecnu oH pes3ko usrnbaeTcsi, U XaoTUHHO
«MeYyeTcs» MO 9KpaHy, 3TO 3HauuT, 4Yto Bbl nbITaeTecb npoBect GanaHc Ha
MeTannmMyeckom npegmeTte B rpyHTe. B aToM cnyyae npubop MOXET BbINOMHWUTL GanaHc,
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.

Mocne ToOro Kak Bbl Hay4MTecb BblibMpaTb MecTo Ans 6anaHCMpoOBKW, 3aNOMHUTE
nprvMepHyto umdpy 6anaHca B NEBOM HWXKHEM Yriy 3KkpaHa B pexume GanaHcupoBku. Eé
pe3koe OTnMYMe, OCOOEHHO MpW Tex e MOroAHbIX YCMOBMAX MpWU CreayloLen
6anaHcuMpoBke, MOBOA 3anofo3puTb Hanuune MeTanna B FPYHTE U CMEHUTb MECTO
npoBefeHns HacTpolku GanaHca rpyHTa Bawero npubopa. Ecnv nop kaTyllkon BCE xe
ObIN MeTannMYeckuin o6LEKT, HE AWM NPOBECTU aBTOMaTMdeckuii 6anaHc (npeamMeTsl
¢ BOW 6nuskmmun k 0, Hanpumep conbra), To npubop BblJacT ABa nocnegoBaTerbHbIX
KOPOTKMX TOHA, MOXOXWX MO TOHANbHOCTW Ha CWUrHam >ene3a B peXume noucka, U Ha
3KpaHe BO BpPEMS WX 3ByYaHUHA, BO3HUKHET CMMBOIM BOCKMNMLATENbHOIO 3Haka B
TpeyronbHuke. COOTBETCTBEHHO HEOGXOAMMO MpoBecT HanaHCUPOBKY Ha APYroM yyacTtke
rpyHTa. No 3aBepLueHn 6anaHCPOBKN B NIEBOM HWDKHEM YTy 3KpaHa NosBUTCSA LMdpoBoe
3HayeHue ypoBHA GanaHca (dasa) - aTo Ta BenuyMHa, Ha koTopyt npubop Gyaet
koppektupoatb VDI uenu, ucknwoyasa BrnvsHWe rpyHTa. B npasom yrny nosiBatcs umapbl,
nokasbiBaloLMe YpOBEHb MWHepanu3auuMu rpyHTa no cobCTBEHHOM Likane npubopa.
Cnedyem ommemumsb, 4mo cpedHuli y2on ¢pasbl banaHca epyHma uHOusudyarneH Ons
Kax0oeo oak3emnnspa npubopa U MOXem makxe 3asucemb OM MEXHON02UYeCcKO20
pasbpoca napamempos Gamyuka u memrepamypbl OKpyxatowel cpedsbi.

Ho, paccmaTpuBasi aTn 3HaveHus, He 3abbiBainTe, YTo Baw npnbop octaétcs B
pexume aBTomMaTMyeckon GanaHCMPOBKN U B NIOOOA MOMEHT MOXeT nocynTaTth, YTO nopa
nposectn nepebanaHcupoBKy Mo... ionaTe, 60TMHKaM, HanapHuKy. [oaTomy, ecnm nocne
aBTobanaHCUpOBKN XOTUTE M3Yy4nTb 3KpaH npubopa 1 uudpbl 6anaHca, HaOXXMUTE KHOMKY

BBOJA,

oraT. |- ¥ BOWMANTE B PYYHON pexnum G6anaHCMpOBKW, YTOBLI OTKMIOYUTL aBToMaT. B npasom

BEPXHEM Yrny aKpaHa, BmecTo Oyksbl A, noasutcs byksa P.

BbIiiTM 13 BanaHCMpOBKN PYHTA, MOXHO HaXaB KHOMKY |fepme| Ha naHenu

npubopa.
WTtak, nepexoq Mexay PyYyHbIM U aBTOMATUYECKUM pexumamu GanaHCUpPOBKM

an|60pa ocyuiecTBndaeTca nocnenoBatesibHbIMU  HaXaTUAMU  KHOMKU

® O
pexnme, C NOMOLLbK KHOMOK n MOXXHO

NoAKoppeKTUpoBaThb GanaHc B HYXXHYIO CTOPOHY, NOKaynBas § ]
KaTyLUKOW BepTUKanbHO Hap rpyHTom (nmogHumas Ha 20- e
30cm / onyckas Ha 3-5cm ), cnegs 3a TeM, UTOObI BEKTOP
rpyHTa B UTOre «JOXWICA», COBNagasl C ropu3oHTanbHOWM TER: B11° of: oeEy
OCblo LWKamnbl, a ryaeHve npubopa npu nogbéme wnu Puc. 7
OnyckaHuW AaTymnka NofHOCTBIO UCHE3IO.
BekTop HenpaBunbHO oT6anaHCcMpoOBaHHOIO rpyHTa El
(pwc.7). —
BekTop npaBunbHO OTHaNaHCMPOBaHHOIO rpyHTa :

(pwnc.8).

. PAZAT @Il orf Beel
Mpu paBoTe Ha [pyHTe C HepaBHOMEpPHOM

MUHepanusauvein, Hanpuvep nallHs, He Bcerga MOXHO Puc. 8

TOYHO oTGanaHcupoBaTb NpuMGOp B  aBTOMATUYECKOM

pexume, T.K NPU BEPTMKaNbHOM UCMOMHEHUM GanaHca nod KaTyLKoW oOuH rpyHT (KOMOK
Unn Npocroiika Bo3ayxa), a Npy CKaHWPOBAHWW, 3TV Y4acTKW UOYT OOMH 33 [APYrUM, YTO
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MHOrAa NpuBOAMT K DaHTOMHBIM cpabaTbiBaHNAM KaHana naeHtudukaumm npubopa. Mpu
3TOM umdpa hasbl rpyHTa Mpu BbINOMHEHWM aBTOGanaHCMPOBKW, HA OQHOM M TOM Xe
MecTe MOXeT oTnunyatbcsa 6onee vyem Ha 3 rpagyca. Ecnu Bbl cTonkHynmce ¢ nogo6bHou
npobnemon, nposeanTe 6GanaHCMPOBKY NpMbopa B py4HOM pexvme crnegyowmm obpasom:

Hangute 4ucTbll NATaYoK, LUMPUHOM caHTumeTpoB 60. [epengute B pexum
PYYHOW HacCTpOWKM W, CcOBepluas KOPOTKME T[OPWU3OHTamnbHble OUCKOBbIE Maxu C
amnnutygon 50cM Ha BbicoTe 3-5CM Hapg rpyHTOM, YBUOWTE POBHYK NUHUIO FPyHTa Ha
3KpaHe (ecnuM nuHWMA ckayeT, To npucytcTByeT MeTann). lpu atom, ecnu GanaHc
HenpaBUIbHbIWA, YCNblWUTE FyAeHWe OT FPyHTa M NWHUA TPpyHTa Ha 3KpaHe He OygeT
ropu3oHTarnbHa.

@®
Kronkamu " yNoXuTe e€ ropM3oHTanbHoO, ryqeHne ncyesHer.

Baww npubop TOYHO HACTPOEH Ha rPYHT.

[na HebonbLoro yBenuyeHus rmybuHbl naeHTMdrKauum KpynHbIX cepebpsHbIX u
MeAHbIX MOHEeT (CamMOBapoB, Ta30B W NPOYUX KPYMHbIX MPEAMETOB M3 BbICOKONPOBOASALLMX
MeTannoB), MOXHO Mocrne aBToMaTU4eckon 6anaHCMPOBKN B PEXUME PYYHOW HaCTPOMKM
Ha TPyHT noanpasuTb uudpy dasbl 6anaHca, Ha 1-2 rpagyca B CTOPOHY MMWHYCOBbIX
3HaYeHUN.

Bonbwas nonpaeka (Mnu yxon) GamaHca B CTOPOHY MWHyca, NPUBEOET K
NOSABIEHNIO NOXHbIX cpabaTbiBaHU Npubopa LBETHbIM CUrHANoOM, Npy yaapax KaTyLKon O
pacTuTenbHOCTb M rpyHT. [Nonpaska (Mnu yxon) 6anaHca rpyHTa B CTOPOHY MIOCOBbIX
3Ha4YeHU NpUMBEAET K YXYALUEHUIO YYBCTBUTEMbHOCTU Mpubopa K KPYyMHbIM MeAHbIM
mMoHeTaMm (5 kon. EkaTtepuHbl 2), BMNOTb A0 UX «HEBUOUMOCTMY, UMN OaXe OnpeaereHuo
NX «KENE30MY.

B ToM cnyyae, ecnv no KakMM-nnbo NpuYnMHaMm HamTu YUCTOe MEeCTO He yaaéTtcs,
BO3MOXHO npoBefeHne 6anaHca no Kycky BbIkOnaHHOro rpyHTta (1-1,5kr), npegsapuTtensHO
yAanvB M3 Hero Bce MeTannuyeckue oObeKTbl U NMONoXuB B nakeT Ansa ygoberea. MNocne
yero 3akpenuTtb NpuBop Ha PacCTOsTHUK KaTyLIKWU OT rpyHTa He meHee 40-50cm (NonoXuTb
Ha KyCT, onepeTb Ha AepeBo KaTyLIKON BBEPX), BKIIOYNTL BanaHC rpyHTa HaxxaTuem KHOMKK

Brﬁ’,'ﬁ'T'f, oTcumTatb npo cebs 1,2,3, U NNaBHO, HO He MeONIeHHO MPUOBMU3UTL TPYHT C

pacctosiHusa 30-40cM Kk kaTyLuKe npubopa ¢ BHELLHEW ninn pabodert CTOPOHBbI. (Kak ecriv Obl
Aenanv aBTobanaHc no rpyHTy B 0GbIMHOM pPEXUME, HO TeNepb NPUXOAUTCA ABUraTb rPyHT,
a He KaTyLLKy)

Pacnonaratb npu6op Ans Takon G6anaHCUMpPOBKM Ha 3eMre HexenatenbHo. Ecnu
Bbl He cMoOrnM HaWTX YUCTOE MECTO, 3HAUUT B FPYHTE MHOMO MeETanIMyeckux o6bEKToB.
MeTann MOXeT oka3aTbCs B Mone KaTylwku 6anaHcupyemoro npubopa v 6anaHc nponaér
HEKOPPEKTHO.

BHumaHue! B cnyyae, ecnu cu2Ha;l om 2pyHmMa HacmosbKo Mai
(keapueesbili necok), ymo npozpamma 6aslaHCUPOGKU He Mo)em 3arnmycmumbcs,
MOXHO npoeecmu 6anaHcupoeKky Jsiubo NMo KycouykKy c¢heppuma, nubo no Kycky
KpacHo20 Kupnuya aemoMamu4ecKu, MOoJIoKUe UX Ha 2pyHm. B npuHyune, Ha
makom 2pyHme nodolidém Hacmpolika 6anaHca A5 «mecmoe Mo eo30yxy» u daxe
Cc nonpaekoli 6anaHca Ha napy 2padycoe «8 MUHyCc» Onsi yeenu4yeHus
YyecmeumesibHOCMU Ha KpyrnHble Uesu, ecsiu OHU OXudaromcsl.

Peskasi nepemeHa TemnepaTypbl MOWCKOBOrO AaTumka (KaTyLllKu) MOXET BNUATb
Ha TOYHOCTb GanaHCMPOBKK, U NO Mepe eé€ N3MeHeHUs!, banaHc MOXeT CMECTUTBLCS U cTaTb
HeKkoppeKTHbIM. [loatomy, ecnu Bbl, Hanpumep, BbiHecnu npubop w3 NPOrpeToro
aBTOMOOWNSA M Havanu paboTaTb B YCIOBMUSIX MOHWXEHHON TemnepaTypbl (paHHSIS BECHa,
No3gHsAsi OCeHb), TO, MO Mepe MPUHSATUS KaTyLIKOW TeMnepaTypbl OKpyXatollen cpepbl,
nepebanaHcupyiTech eLé oanH-ABa pasa.
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B cnyyasix sHaumMTenbHoro nepenaga temnepaTtyp (6onbwe 15°C, oTHOCUTENBHO
HopManbHbIX +20°C) Mbl pekomeHgyem Mpou3BECTM 3aHOBO Mpouedypy apanTtaumu
3MeKTPoHHOro 6roka K daTumky (KaTywke) (cMm. pasgen «3ameHa gatyvka»). B aTom
cryyae npoLeccop Ballero AeTekTopa 3aHOBO BblbepeT OMnTUMarnbHYyl 4acToTy Toka
BO3OYyXAeHns Ans AaHHbIX TemnepaTypHblX ycrnosui. Mpu atom GyayT rapaHTMpOBaHHO
COXpaHeHbl BCe OCHOBHbIE NOoKa3aTenu Ha3HayYeHns npubopa, BK4as Tok noTpebneHus.

Mpn paboTe Ha MOPCKUX MAsXKax U APYrMX MecTax CO CIOXHbIMU FPyHTamu C
BbICOKOWN 3MeKTPONpPOBOAHOCTLIO, ANsi Bonee AOCTOBEPHOW GanaHCMPOBKM pekoMeHOyeM
ucnonb3oBaTe onuuio «OO6Liee ycureHve» unu BKIOYaTb pexmMm «OkoHOM». WHorpa
CHWXEHMe  YyBCTBUTENbHOCTM Mo3BonseT Gomee TOYHO MPOBOAMTL  Onepauuio
6anaHcMpoBKK, 0OCOBEHHO Ha MOPCKUX NIsHKaX.

B pepkux cnyuvasx, Hanpumep, MnoOcCrne CMeHbl AaTyvMka WM NonbIToK
cbanaHcMpoBaTbCA Ha MeTannuMyeckux obbekTax, MOXeT BO3HWKHYTb CUTyauums, Korga
HEBO3MOXHO MPOBECTV aBTOMATUYECKyt0 6anaHCMPOBKY MO FPYHTY.

OTO MPOUCXOAMT M3-3a TOro, 4YTO Tekyllee 3HayeHue asbl BeKTopa rpyHTa
BbIXOAUT W3 30HbI 3axBaTa CUCTeMbl aBTOMNOACTPOVKM OanaHca (Hanpumep npu
3HaYUTENBHOM M3MEHEHUN TeMMnepaTypbl OKpyXaloLen cpeab).

Pewwnts npobnemy moxHoO nposeas 6anaHCMpOBKY B py4HOM pexume. [ina atoro

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

@ O
pyLIHOIZ pexnMMm U C NOMOLLUbK KHOMOK n noGenTech TOro, YTooLI BEKTOp

rpyHTa npy NoAHEeceHWM K 3emMrie Ha aKkpaHe AWcChres nepemellarncst criesa HanpaBo B
CTPOro ropu3oHTanbHOM HamnpasneHuun. [locrne aToro aBToMaTuyeckass GanaHcupoBka
6ynet paboTaTtb kak 0ObIYHO.

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

OnckpuMrHaums - cnocobHOCTb Npnbopa pearmpoBaTb Ha OAHW TUMbl 0OBLEKTOB U
urHopupoBatb apyrve. K npumepy, Bbl MoxeTe HacTpouTb Nnpubop Takum o6pasom, 4To OH
6yaeT pearMpoBaTb TOMbKO HA 0OBLEKTHI U3 LIBETHBIX METanoB U UTHOPUPOBaTb NPU 3TOM
BCe ocTanbHoe. B HekoTopbIX Criydasix 9TO NO3BONSAET MOBbICUTL KOM(OPTHOCTL MOMCKA.
OpHako criegyeT NOMHWTB, YTO B pPeXMMe AUCKPUMMHALMM BO3pacTaeT M pUCK Mponycka
nonesHbix 06bekTOB. B niobom criyyae BuIGop octaetcsa 3a Bamu.

[vnanasoH AnCKpyMMHAUMKU 3a4aeTCs MOMOXEHNEM M LUMPUHON CEeKTopa Mmoucka.

Metannogetektop Oygetr pearumpoBaTb TONMbKO Ha Te

"'36 ‘16 06bekThl, rogorpadbl KOTOPbLIX NONagalT Mexay NeBou 1

npaBoW rpaHuuamu cektopa. Hanpumep, gnsa noucka

0OBEKTOB M3 LBETHLIX METannoB CEKTOp Moucka MOXeT
BbIMMSAAeTb kak Ha puc. 9.

— ——rrrrT
KHonka I'IO3BOJ'IF|eT Bam onepatusBHO
Puc. 9

nepeknoyaTbCs U3 pexumma noucka BCeX MeTansnoB B
peXvM OUCKpUMMHALMM 1 06paTHO.

Hanuune cektopa Ha 9KpaHe pJucnnes CBMOETENbCTBYET O TOM, 4TO Bhl
HaxoguTecb B AMCKPMMUWHALMOHHOM pexume. [lpu 3aTomM 3BykOoBasd uHAMKauusa Oyget
cpabaTtbiBaTb TONMbKO Ha Te O0ObekTbl, rogorpadbl KOTOpPbIX MoMagakT B He
3aLlWTPUXOBaHHY0 0bnacTb.

Ana nepexoda B

El @ = O
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Ons  HacTpoMkU AUCKPUMUHALMM  HAaXMUTE  KHOMKY . Tenepb nyTem

nocrnefoBaTenbHON YCTAHOBKM NOMOXEHWS NIEBOV M NpaBON rpaHuL, cektopa noucka Bel
MOXeTe 3afaTh xenaemyto obnacTtb QUCKPUMUHALIAN.
B BepxHei YacTu akpaHa cresa 1 CrpaBa BbICBEYMBAIOTCA TEKyLLME 3HaYEHNs
rpaHu1L, cekTopa nowvcka B rpagycax HakimoHa OTHOCUTENbHO BEPTMKaNbHON OCK 3KpaHa.
Mpn 3TOoM, 3HaYyeHMEe U3MeHSeMOW B [AaHHbIN
MOMEHT rpaHuubl MOACBEYMBAETCS  MPSAMOYrONbHON
pamkow (puc. 10).
[nsa n3MeHeHWs MONOXeHWs rpaHuubl cekTopa

@ O
rnouncka BOCMOSIb3YNTEeCh KHOMKaMu n . Ana

nepexofda K HacTpOWKe [pYyroid  rpaHuubl  cekTopa

+86

Bl @] = i

Puc. 10
HaXXMUTE KHOMKY

Kak yxe oTMeyanocb, B pexume AUCKPUMUHALUW U3-3a BMWUSHWA TPyHTa
BO3pacTaeT pUCK Npornycka 06beKToB, MO3TOMY LUMPUHA CeKTopa noucka He AormkHa bbiTb
0o4YeHb y3kon. Mbl He pekomeHayeMm ycTaHasnueaTtb ee yxe 20-25 rpagycos.

[nsa BbIxoAa 13 pexvma HaCTPONKU ANCKPUMUHALMN HAXMUTE KHOMKY .

PEXWUM NMOUCKA «BCE METAIIbI»

Pexum noncka «Bce mMeTannbl», B OTNIUYMM OT OMCKPUMWUHALIMOHHOIO pexuma,
no3eonsieT obHapyxuBaTb NoOble MeTannnyeckne O6bEeKTbl Kak M3 LBETHbIX, Tak U 13
YepHbIX METansoB..

B kakoM u3 pexuMmoB BECTU MOUCK — 3TO JIMYHOE MPEANnOYTEHNE KaXXOaoro
nonb3oBaTensi.

OpHako, cnegyeT 3amMeTuTb, YTo paboTa B AUCKPUMWHALMOHHOM PEXUME MOXET
npvBOAMTL K Mpornyckam crabbix curHamoB OT «MNone3Hbix» OOBLEKTOB M3-3a CHOca
CUrHanoB BEKTOPOM rPYyHTa, KOr4a OHWM MOTYT BbIATK 3a Npeaernbl yCTaHOBMNEHHOMO CeKTopa
noucka. lMpu STOM He OydeT BO3MOXHOCTM MPOBECTU AOMOJSTHUTENbHbIE YTOYHSAKLINE
MccneaoBaHWs CUrHarnoB.

K Hepoctatkam pexuma «BCE MeTamnsbl» MOXHO OTHECTM 3aTpyaHEHHOCTb
paboTbl Ha 3aMyCOPEHHbIX TEPPUTOPUSIX M3-3a CUMBbHOW MEPErpYy>KEHHOCTU 3BYKOBOWM
MHAMKaLMK.

MocKomnbKy CEKTOp B pexuMe «Bce MeTarnsbl» MOMHOCTbI0 OTKPbIT, B HEFO MOryT
nonagaTtb M CUrHambl OT Tak Ha3blBaeMbIX «rOpsSYMX KaMHen» n npubop GyaeT BblaaBaTtb
BbICOKOTOHArbHbIE CUTHambl Kak OT «UBETHbIX» OOBLEKTOB. OTO caenaHo Ans OTblCKaHWUst
KaMHeW MeTEOPUTHOrO NPOUCXOXAEHMS. MAeHTM(MLUMPOBaTL «ropsiuMe KamMHUY» MOXHO Mo
BblCOKMM penTuHram VDI (oT +86) 1 pacTaHyTOoCTM curHana.

Wcknountb cpabatbiBaHne npubopa Ha nogobHble 0ObEeKTbl MOXHO, BBeOs Tak
Ha3blBaeMbli MOOEPHU3MPOBAHHBIN PEXUM «BCE MEeTarnsbl», yCTaHOBUB rpaHuLbl CEKTopa
auckpumuHatopa ot -86 go +86, nubo Bocnonb3oBaTbCA anNroputMOM MoAABIEHUS
«ropsivmx KamHem» (cm. cTp. 15).
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OUHAMUYECKWUNA U CTATUYMECKUU PEXUMbI
PABOTbI

HdnHamunyecknn pexunmM ABnseTcs OCHOBHbIM pexnuMom paboTsbl
meTannogeTektopa. OH xapakTepu3yeTcsi TeM, YTO 3MeKTPOHMKa npubopa MOCTOSAHHO
NoAcTpanBaeTCs NOA CPaBHUTENbHO MeANeHHble U3MEHEHUSI COCTOAHMSA rpyHTa. [oaTomy
B 3TOM pexume npnbop pearnpyeT Ha UCKOMble 0ObEKTbI TONBKO B MOMEHT NepeMeLLeHns
daTtumka. Ecnu pgatumk 3adwmkcupoBaTb Hag OOBEKTOM, TO 4epe3 HEeKoTopoe Bpemsi
3BYKOBOW CUrHamn ncyesHeT. 3TO OCHOBHOMN PexuM, B KOTOPLIA Ball getektop BXoguT npu
KaXXAOM BKIOYEHUN.

CraTnyeckuii pexvmM MCnonb3yeTcs Kak AOMONHUTENbHBIN U CAYXWUT B OCHOBHOM
ONs YyTOYHEHUS MECTOMNOMOXEHUA HangeHHoro obbekta. B oTnvumMm oT guHamuyeckoro
pexumMa B HeM HeT MOCTOSHHOM MOACTPOMKM M MO3TOMY OH He npefHasHayeH Ans
ANUTENbHOro nomcka. [na nepekntoyeHnsa npubopa
M3 OCHOBHOTO MOWCKOBOTO pexuMa B CTaTUYeCKun

BBOJ,

HaXMUTE KHOMKY . MNpn aTom B npaBon CTOpOHe

akpaHa nosBnsieTca 3Hak «C», a cneeBa 3Ha4yeHue
napameTpa YyCUNEeHWs pAnsa cTaTUYecKoro pexuma c
Puc. 11 BO3MOXHOCTbIO €ro M3MEeHeHuUst Mpu MOMOLLM KHOMOK

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

CTaTUYEeCKOro pexuma noadupaeTcs 3KCNepMMeEHTarnbHO, B 3aBUCMMOCTU OT KOHKPETHbIX
ycnosui. Ha Bbibop aToro nmapameTpa OyayT BnuATb penbed rpyHTa, 3amyCOPEHHOCTb
TeppuTOpUN, M3MEHEHNe TemnepaTypbl 1 T.4. PekomeHayem HayaTtb Co 3HaveHun 6-7.

Kak y>xe ynomuHanocb, AaHHbIN
pexnm cnyxmt  ansa onpegeneHna B MecTa BKNHYeHWsA
TOYHOTO MECTOMNOMOXeHns npeamMeTa. CTaTMYECKOro pexuma
Hagum HeKkoTopble MeToAuyeckne
COBEThI no npaBuITbHOMY
MCMNOMNb30BaHMIO 3TOTO peXnma.

OOGHapyxuB B AOMHAMUYECKOM
(ocHOBHOM) pexume noucka
MeTannuMyeckui npegmMeT W NPUHSB
peLueHne ero BblkonaTtb, onpeaenuTe ero
TO4YHOEe MecTononoxeHue. C 3TON Lenbio
oTBeauTe JdaTtuMk npubopa OT 30HbI
YyBCTBUTENBHOCTU K HangeHHoOMy
npegmMeTy BrEBO MIU BMPaBo (NMUHMA A,
cMm. puc.12). locne uyero BknOUYUTE
CTaTUYECKUIN PEXUM.

MakcumanbHo MmoYHo
ebidep)kusasi paccmosiHue Mexoy
2pyHmMom u 0am4uKkoM, NPoCKaHNpynTe
3TOT 0O6beKT B 06paTHOM HanpasneHuw.
3adukenpynte Ha nmHUKM A mecTo
(koopauHaTy), roe TOH 3Byka Obin
Hambornee BbICOKUM.

3arem oOTHecuTe JaTyuk OT Puc. 12
30HbI YYBCTBUTENBHOCTM
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nepneHauKynsipHoO HavanbHOMY HanpaBsreHuto (A) ckaHMpoBaHus (Hanpumep, Brepes) no
nuHun B.

Mpu 3TOM OTBOA AaTyMKa B 3TOM HanpaBfieHMM LOIMKEH NPOXOoauTb Yepes nepBoHayarnbHoO
3adMKCMpOBaHHY0 koopauHaTty. CHOBa BKIHOUMTE CTAaTUYECKUI pexnM. NpockaHupyinte
06bekT Nno NuHuKn B, MakcumanbHO MoYHO ebidepikueasi paccmosiHue Mexoy
2pyHmomMm u damyukoMm. 3advKCUpOBaHHas koopauHaTa MakCMManbHOro Mo 4actoTe
TOHa 3By4aHus Ha NuHUK B 1 ByaeT onpeaenaTe TOMHOE MECTOMNOMOXeHNe 0O beKTa.

< Bl
[lns Bo3BpaTta B AMHAMMUYECKUA PEXUM eLle pa3 HaXmuTe KHOMKY .

PEXM «TYPBO»

B pexume «Typbo» partumk npubopa paboTtaeT Ha HOPCUPOBAHHOM TOKe
BO3OyXAeHus.  [laHHbIi pexyM Mo3BofseT MOBbICUTb YyBCTBUMTENbHOCTb nNpubopa u
ynyylwmnTb 3aWmeHHOCTb paboTbl Npnbopa OT BHELLHUX 3MEKTPOMarHUTHbIX NOMeX.

BHumaHue! B pexume «Typ6o» 3HaYyumesibHO eo3pacmaem MoK
nompe6bneHuss npubopa, YmMO coOOMEeMmMCMEEeHHO CcOKpauwjaem epeMsi €20
HenpepbieHOU pabombi om UCMOYHUKa NumaHusi.

®
Mepekntountbcsa B Pexxum TYPBO 1 06paTHO MOXHO C MOMOLLbHO KHOMKM ,

Haxogscb B MouckoBoM pexume. [Mpu 3ToM Heobxogumo ybeauTbCs, YTO 3HaAYEHWS
napameTpoB Yysct. KT, Yyesct. PB/CT u [pomkocTb Ha 3KpaHe [Jucnnes He
oTobpaxaroTcs.

PEXUM «3KOHOM»

B pexvme «3koHOM» paTtumk npubopa paboTaeT Ha MWHUMaNbHOM TOKe
BO30yXaeHus. [laHHbIN pexum NO3BONSET MNOBLICUTL KOMMOPTHOCTL MOMCKA Ha FPyHTax co
CMNOXHOW W NEepemMeHHOW MuHepanusauuen (Hanpumep, B NpUOOWHOW YacTM MOPCKOro
Nnska), Uy Ha nNnoLaake ¢ 04eHb KPYMHbIM XKene3HbIM MyCOpOM.

BrumaHue! [Mocne nepeknioyYyeHusi 8 Pexum «IKOHOM» peKomeHAyemcsi
npoeecmu 6anaHc 2pyHma.

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

Bnarogaps 3HaumMTenbHOMY CHWXeHUo noTpebneHus npnubopa B AaHHOM pexnme
NosiIBNAETCA BO3MOXHOCTb MPOAOMKEHNs paboTbl Ha MOMHOCTbIO CEBLMX B OObIYHOM
pexvMe WCTOYHMKax MnuUTaHusl, a Takke Bo3pactaeT go 40 yacoB Bpemsi paboTbl OT
NOMHOCTbLIO0 3aPSPKEHHBIX.

MepeknioyeHne B pexum Typbo npomssoautcst vepe3d «[on. MeHwo», pasgen
«[Jon. Hactponku» (cm. ganee).

PEXWUM S-AITTOPUTMA

M3 nouCKoBOM MNpPaKkTUKU W3BECTHO, YTO OONbLUMHCTBO MeTannoAeTEKTOPOB
pearvpyloT Ha NIocKuMe ernesHble 00beKTbl Kak Ha UBETHble. B 3HaumMTenbHOW cTeneHu
pewunTb NpobnemMy NpaBUNIBHON MAEHTUUKALMN Takmx OOBEKTOB MOMOraeT crneumanbHO
paspaboTaHHbIN HaMK S-anropuTMm.

Hanbonee addeKkTMBHO NpYMEHEHUEe 3TOro anroputMa ,Ana naeHTudmKaummn
NIOCKUX >XenesHblx 06bekToB Hebonbwon nnowaau (oo 15 cm ), HanpvMep nNMBHbIE
npo6KW, NpopXaBeBLUNE KYCKU KPOBMNU, U T.4., C PEATUHIOM curHana 6onblie 10.

Mpn obHapyxeHun nNpubopom o6bEeKTa C «COMHMUTENBHBIM» LIBETHBIM CUTHANoOM
(BbICOKOTO TOHA) M perTUHrom Gonble 10 MOXHO MPOM3BECTU MPOBEPKY MPAaBUIBHOCTU
naeHTndukaumum 06Hapy)KeHHOI'O O6'beKTa npv NOMOLLM S-anroputma.
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HeT Heo6xoaMMOCTU UCMONb3oBaTk 3TOT aNrOpUTM MpPU OOHO3HAYHbIX 3BYKOBbIX
cuUrHanax HW3KOoro TOoHa, T.e. Koraa OOBbeKT M Tak O4YeBMAHO XenesHbli. He 3abbiBante
KOHTPONUPOBAaTb YPOBEHb CUrHana.

CnepnyeT yTOYHWUTb, YTO 3TOT PEXMM NPUMEHSETCA He ANs MOUCKa, a TOMbKO Ans
YTOYHEHUS TuMNa MeTanna npu UBEeTHOM OTKNMKe npubopa oT obbekTa M NpuHUMaeTcH
peLleHne 0 HeoBXOAMMOCTH BblKanbiBaHUS.

Ha cdpopmy rogorpacdoB OT UBETHbIX Lienen S-anroputm BUAHUSA NPaKTUYECKU He
oKasbiBaer.

CnepnyeT Takke OTMETUTb, YTO C yBENUYEHNEM MMOLLAAN NMOBEPXHOCTU >KEMNE3HbIX
06bekToB 3hPEeKTUBHOCTL NPUMEHEHUA S-anropMTma nagaer.

O,
[ns nepeknioveHns B 3TOT PeXMM BOCMONb3yNTECh KHOMKOW , npu 3TOM

3HayeHus napameTtpoB YyscT. KT, YyBcT. PB/CT u poMKOCTb He AOMmMKHbI OTOBpaxaTbCst
Ha aKpaHe gucnnes.

[ins Bo3BpaTa B OCHOBHOWN MOWCKOBLIV PEXMM €LLe pa3 HaXMUTE KHOMKY .
MHOINOYACTOTHOCTb

Bac HaBepHoe yauBuT, 4TO GOMbBLUMHCTBO NPUOOPOB, BbiNyCKaeMbIX B Mupe byaet
UMETb COW3MEPVMMYID 4YyBCTBUTENMbLHOCTb, HanpuMep, Ha naTyHHbIA Auck @25 mMm K
MegHbIn anck @50 MM, HECMOTPS Ha TO, YTO BTopas Lenb MHOro Gonblie no pasmepam.
Tawkke W3BECTHO, YTO Menkve uenu (MOHETbl) WULYTCHA Nydle Ha BbICOKMX YacToTax
BO30y)XaeHuMs gaTtyuka.

Jeno B TOM, 4YTO B cuny onpedeneHHbiX (PU3NYECKMX 3aKOHOB, AMNS KaXaoro
Krnacca Lenen cyLlecTByeT CBOS ONTMMarnbHasi 4acToTa, Ha KOTOPOWM YyBCTBUTENBHOCTb K
3TUM Uensm MakcumarnbHa. Ytobbl HagenuTb NpMbop BO3MOXHOCTLIO 9(EKTUBHO UCKaTb
KaK KpynHble Tak U Mernkue Lenu, MHOrMe Npov3BOAUTENW BbIMYCKaT 2-X,3-X Unun 4-x
YacTtoTHble meTannoaetekTopbl. CurHym MFT 7272M nossonsieT paboTtatb ¢ AaT4ymMkamu
yactoTamm Toka BO3OyxaeHus oT 1 po 30 klu, Tem cambiM, peanusys npUHLMN
nogaepXkaHus npuemnemMon YyBCTBUTENbHOCTU NPaKTUYECKM K Nobomy Tuny Lenen.

MeTannogeTekTop MOXEeT KOMMMeKToBaTbCa crneaywowmummn gatumkamm: 15DD —
3(7) kly, 9,5x12,5DD — 7(3, 14) k', 10DD — 7(3) k', 6x10DD — 7(14) kL.

Kakue moryT GbiTb NpakTM4eckne pekomeHgauuu no BbIOOpY Aatyuka C TOW unu
MHOW paboyelt YacToTon?

3 kI MOXET C yCnexoM NPUMEHSATLCS HA HE 3aMyCOPEHHbIX y4acTkax Ans noucka
KPYMHbIX Lienen Kak U3 YepHbIX MeTarnmnoB, Tak 1 U3 LBETHbIX, @ TaKkKe BOEHHbIX Tpogees.

7 K[y — cpenHsAs yHMBepcanbHas YacTtoTa ANns LMPOKOro crnekTpa 3agad. C ee
NMOMOLLbIO BO3MOXEH MOWCK CPEeAHUX, MENKMX MOHET, BOEHHbIX TpodeeB. Ha Takon
yacToTe yaAoOHO NPOM3BOAMTL pa3BenKy MECTHOCTM.

14 k4 — yacToTa COPMEHTMPOBaAHHAsi Ha MOUCK MESNKUX W CPedHUX MOHET,
ocobeHHO Korga nocrnedHue pacnonaratoTcs Ha «pebper». [laHHas yactoTa addekTnBHa
ONs noucka Ha nnsxe.
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MEHIO NAPAMETPOB

HaxaB KHOMKy Bbl nonyvaete poctyn K psgy  AOMOSHUTENbHbIX

napameTpoB, KoTopble pas3butbl Ha 3 rpynnbl (puc. 13). HaBuraumss no MeHtwo
[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 | aEEEEmRg|
Lon—eo ToHoOE 4 OHTFaCT I
[ Famkua Fe =24 Hakonnerme ]

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

Puc. 13

@ (® BBOA
OCYLLIECTBIISIETCS! C MOMOLLIbIO KHOMOK , 1| erar. |-

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

NMAPAMETPbI NMONCKA

Ycn. [loucka. [Hopwm.(HopmanbHbie), MM1(Memannomycop), MM2, Ad1
(Aneopumm dunbmpayuu), A®2, AP3] Onuma npegHasHayeHa A ONTUMU3ALUK
paboTbl npubopa B HOpMarbHbIX YCMOBUSAX, YCIOBUSX Pa3HON CTEMEHN 3aMyCOPEHHOCTU
TEPPUTOPUN MOUCKA, @ TAKKE B YCITOBUSIX PA3NNYHbIX SIEKTPOMArHMTHbIX MOMEX.

3aMyCOpeHHON cYMTaeTCd Tepputopusi, Ha KOTOPOW pacCTOsiHUE MeXAay
HebonbWMMKM  MeTannnMyeckummn obbektamu (rBo3aum), npeacTaBnawWMMM M3 cebs
MeTannomycop, coctaensieT 1-2 guameTpa garyvka.

[ns paboTbl HA TakMX TEPPUTOPUAX UCMONb3yNTe pexumbl «MM1» nnm «MM2». B
ocTarnbHbIX Cry4yasix peKoMeHayeM UCMOoNb30BaTb Pexum «Hopm.».

Pexumbl «MM1» n «MM2» xapaktepuaytotcsa 6Gonee ObiCTpbIM anropuTMOM
06paboTkn cUrHamnoB, XOTA M HECKONbKO MpourpbiBatoT B YyBcTBUTENBLHOCTU (30% 1 40%
OoT «HopM.» COOTBETCTBEHHO).

B cnyyae Hanuuma B 30He nowcka XXECTKOW pacTUTENbHOCTU WU 3HAYUTENBHO
BbIPQXXEHHOIO pernbeda NOBEPXHOCTUM TPyHTa (NaliHA) NpYM CKAHWPOBAHMM Ha AaTymk
npmubopa HeusbexHo OyayT okasbliBaTbCs MeXaHU4Yeckvue yhaapHble BO3OEWCTBUS, YTO B
CBOK oyepedb OyaeT MpuBOAUTL K MOSIBNEHMIO YacTblX MOXHbLIX cpabaTbiBaHui. [ns
Takoro crny4vasi pekoMmeHayeTca UCNOomnb3oBaTh pexumbl noucka «AdP1», «AdD2y», «AD3Iy,
roe «Ad» obo3HayaeT HanuuvMe OOMONHWUTENBHOrO anroputMa uUnbTpauMnm B cucteme
00paboTkn curHanoB. [laHHble pPeXumbl Takke MOryT ObiTb MOME3Hbl B YCIOBUSX
NOBBLILIEHHOIO YPOBHS 3reKTpoMarHuTHbIX nomex (J19M). OgHako, criegyeT NOMHUTb, YTO
Takune peXxumbl HECKOJbKO 3aMeanstoT pabdoTy npmubopa.

Tr'K (lModaeneHue «2opsiyux kamHel») [Bkn./Bbikn.]. JaHHas onuus BkovaeT
anroputM noAdaBfeHunsi 3BYKOBOW peakuun kaHana wuaeHtudpukauum (KT) Ha «ropsidme
kamH»(IFK) (kamMHM C MNOBbILLEHHBIM codepxaHuem deppookcnaos). MN3-3a uanyveckux
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ocobeHHocTen B3anumogencteust BTI ¢ MK, peakumio Ha HUX YacTo NyTaloT C peakumen Ha
KpYnHble MefHble Unu cepebpsiHble MOHETb. ANropuUTM MO3BONSET PasnuyuUTb 3TV ABa
TUNa peakummn n He «o3By4mBaTby» K. Onumsa nporpammHo oTknoyaemas. akT BKNOYeHNS
MK otpaxaetcsa Ha akpaHe B Buae Hagnucu «FK» B npaBom BepxHeM yrny noA
MHAMKaTopoM paspsaga 6atapen. Peakuus kaHana o6Hapyxenusi (PB) Ha K ocTaeTcs.

BHumaHue! Anzopumm asmomamuyecKu Omkiro4aemcsi npu rnepexode e
npoepammbl «MM1» u «MM2».

Ckopocmb AllB [Bbikn./1..6]. 3TOT napameTp NO3BOMSAET YCTAHOBUTbL CKOPOCTb
aBTOMOACTPOMKM GanaHca no rpyHTy (He nyTtamTe ¢ HanaHcMpoBKOW MO rpyHTy). AllB
nossonsetT npubopy asBTOMaTU4YECKU MOACTPaMBaTLCA MNOA MEANEHHble U3MEHEHWs
TemnepaTtypbl U MUHepanu3aumu rpyHta. CnegyeT 3aMeTuTb, YTO 3Ta aBTOMOACTPOMKA HU
B KOEM Crly4ae He 3aMeHsieT npoueaypy 6anaHcMpoBKM MO FPYHTY, a NWlb KOPPEKTUPYET
6anaHc rpyHTa B Hebonblwux npegenax BO BpeMsi noucka. B HekoTopbix crnydaax
(bornbluoe KOMMYEeCTBO MeTarnnomycopa, CKOMMEHME «ropsumx» kamHein) AlNB moxeT
paboTaTb He KoppekTHo. B aTux ycnosusax AlNB nyylie oTknounTb.

BrumaHue! Ecnu npu6op dnumesnibHoe 8peMsi He UCoJsib308aJICs, Mo OJisl
KoppekmHol pabomsbi Al16 Heo6xodumo npoeecmu 6asiaHc Mo 2pyHmy.

Ycunenue.[1..10] OToT napameTp  npefHa3HadYeH ANnNsg  yCTaHOBKM
YyBCTBUTENBHOCTU Npubopa MO KaHany peanbHOro BPEMEHU U MAEHTUUKALUMOHHOMY
KaHany ofHOBpeMeHHo. B GonblUMHCTBE CriydaeB Mbl PEKOMEHOYEM 3HA4YeHME 3TOro
napameTtpa He Gonee 7. MeHblUMe 3HAa4YeHUS napameTpa MOryT NPUroAMTbCS, Hanpumep,
Ansi nomcka 60nblumx He rnyboknx 06GBEKTOB Ha CUMbHO 3aMYCOPEHHBIX y4acTKax.

Pa6. Yacmoma [-5..{enmpanbHass yacmoma pabomsbi npubopa..+5]. 31oT
napameTp perynvpyeTr caBur pabouvel 4actoTbl WM npegHasHayeH Anst yMeHbLUEHUS
acpdekta B3auMHOro BNUSHUSA NpuBOpoB paboTaroLmx B HENOCPeACTBEHHOW 6rm3ocTu
apyr ot gpyra. Perynupyss aTOoT napameTp Ha oboux npubopax MOXHO [obutbes
MUHMMAnNbHOTO BIUSHUS WX OPYyr Ha Apyra M MOBbICUTb KOMMOPTHOCTb COBMECTHOM
paboTbl Ha OnM3KMX paccTosiHMAX 6e3 3HauUTEeNnbHbIX MOTepb B YYBCTBUTENBHOCTU W
KayecTBe naeHTudukaumu.

Ons 6Gonee adeKkTMBHOrO noAaBneHUss B3aWMHOMO BIUSIHUS OBYX PSOoOM
paboTaroLmx NnpMubopoB MOXHO NOPEKOMEHAOBATL PA3HOCUTb UX paboyne 4acToThbl.

Bcerga nomHute, 4To psgom paboTatolme npubopbl MOryT 3HAYUTENBHO CHMXKATb
rnybuHy noucka.

Jlyyuwe  Bcero  BbliOMpaTb  ypoOBEHb  PACCTPOMKM paboumx  vacToT
3KCNepUMEHTarnbHO, UKCUPYst NpY 3TOM paccTOsiHMEe Mexay AaTyukamu npubopoB u
NpoBepsisi BO3AYLUHYH YYBCTBUTENbHOCTb NOCMEOHMX.

MomHWTE, YTO AaTyYMKM NPUBOPOB AOIMKHBI pacnonaraTtbCsl B O4HOM NOCKOCTH,
YTO COOTBETCTBYET MX pearnbHOMY B3anMOPaCMONIOXKEHWIO B NPOLECCe noncka.

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

HACTPOUKA DKPAHA

lModceemka. [lapameTp NO3BONSIET W3MEHSTb SIPKOCTb CBEYEHMS 3KpaHa.
KpanHee neeoe nonoxeHne nHaMKaTopa noAcBETKM COOTBETCTBYET NMOJSIHOMY BbIKIIOUEHUIO
noaceeTkn. CriegyeT NOMHUTB, YTO CIIULLIKOM GONbLUOW YPOBEHb MOACBETKA YMEHbLUAET
BpeMsi paboTbl Npubopa OT OQHOro KOMMnekTa baTapen.

Konmpacm. [MapameTp ycTaHaBnuBaeT >Xefnaembli YpPOBEHb KOHTPACTHOCTU
avcnnes.

HakonneHue [1..4]. [apameTp No3BONsieT COXPaHATbL Ha aKkpaHe aucnned ot 1 4o
4 roporpadmyecknx KapTMHOK OO4HOBpPEMEHHO. BbiBog Ha 3kpaH HECKOmNbKUx rogorpacos
MOXeT ObITb None3eH, HanpuMep, Npu aHanuse CemencTBa OTKITMKOB OT OOHOTO M TOrO Xe
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0o0beKkTa Npu CKaHUPOBAHUM B pasHblX HamnpaBneHusix, a Tawke AN OLEHKW KoMBuHauum
uenen.

Macw. CC (MacwmabuposaHue cnabbix cueHanoe)1:2/1:4/1:7]. Onuwus
BBedeHa  Ans pacLumpeHmns BO3MOXHOCTEW BM3yanbHOW rogorpaduyeckom
naeHTudukaumn. OHa nossonseT yBennuMTb pasmepbl rogorpadoB crabbix CUrHamoB C
OOHOW CTOPOHbI, U AaeT BO3MOXHOCTb OLleHVMBaTb YpPOBEHb CUrHamoOB MO pa3Mepam
rogorpacdouyeckon KapTuUHkM ¢ apyron. Hanpumep, yctaHoBuB macwTtab 1:2, Bel MmoxeTe
yBennuntb w1 Bornee pgetanbHO  paccMmoTpeTb  criabocurHanbHbId  rogorpad.
CoOTBETCTBEHHO, YCTAHOBMB 3Ha4YeHne maclrtaba 1:7, Bbl MOXeTe No pasmepam KapTUHKK
OLEeHMBaTb YPOBHW CMrHanoB B 6onee LWMPOKOM AunanasoHe.

HACTPOWKA 3BYKA

Tun. 3e. UHO. [PB/PB-M/PB-KT/PBII-KT/KTI1T] B npuGope peanu3oBaHbl NATb
TUMNOB 3BYKOBOW MHAUKALNK:

PB [PeanbHoe epemsi]. B gaHHOM Tvne nHAMKaLuum 3ByK BblAAeTCA CUHXPOHHO C
NpoHOCOM fAaTynka Hap obwbekTom. [Npu aToM, Mpu NpUBRMXKEHUW AaTyuKka K OObekTy
rPOMKOCTb 3BYyKa HapacTaeT, a nNpu yaaneHuu - yooiBaeT. OTOT TN MHOUKALMM NO3BONseT
peanu3oBaTb MakcuMarbHyl rmybuHy obHapyxeHus 6e3 3ByKoBOW uaeHTudukaumm tmna
obbekTa (Bce curHanbl ogHoro ToHa). Pexum PB ucnonb3yetcsi, korga Heobxooumo
npeaensHo rmy6oko “ 3auennTb” Lenb, HanpMMep Ans Noucka No BOEHHOW TeMaTuke.

PB-M [PeanbHoe epems - Mynbmu4yacmomHbil]. DTOT peXvMM oTnmMyaeTcst oT
pexvma PB Hanmuvem MHoOrovactoTHOW uaeHTudmkauum Tunoe obbekToB. Konunyectso
TOHOB MaeHTUdvrkaumm 3agaetca napametTpom "Komn-Bo TOHOB" 1 MOXeT ObiTb OT 2-X A0 4-
X. Pexvum MoxeT 6bITb pekoMeHaoBaH A paboTbl Ha CUMbHO 3aMYCOPEHHbBIX MECTaXx.

PB-KT [PeanbHoe epems - Kopomkutli moH)]. [JaHHbIN TN MHAMKaUMKN ABNAeTCA
OCHOBHbIM. 3ByKOBasi MHOMKaUMA  Hanmuusa obbekTta B HEM npoucxoauT B 2 aTtana.
CHavana nosiBnsieTcs 3ByK peanbHoro BpemeHu (PB) cpepgHero ToHa, a 3aTtem, nocne
ngeHTndukaumm Tuna obGbeKkTa CMEHSIeTCs 3BYKOM KOPOTKOrO TOHa COOTBETCTBYHOLLEN
YacToThbl. ANUTENBHOCTL 3TOr0 TOHA MOXHO M3MEHATL C NOMOLLbI0 napameTpa Onut. KT.

PBI1-KT [PeanbHoe epemsi do nopoza - Kopomkuti moH)]. Hapsigy ¢ PB-KT Tak
e SIBMSeTCA OCHOBHbLIM TUMOM 3BYKOBOW MHAMKauMu. OT PB-KT oTnnyaeTcs MeHbLuei
3arpy>XeHHOCTbLIO 3ByKaMM.

KTI1 [Kopomkuti ToH lMonughoHuveckuti]. MNpyn 3TOM TOHOBasi NOCbINKa MOXeT
cofepXaTb OOHOBPEMEHHO KaK HW3KOTOHAamnbHOE 3arofiHEHUE, TaK W BbICOKOTOHArbHOE,
HanpuMmep, NpyM O03BYYMBaHWM CUTHANOB OT MMOCKOCTHOrO ernesa (nNvBHbIE NPOOGKY,
HebonbLIMe KyCKU XXeCTu 1 T.1.).

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

paHuya Fe (FpaHuya o38y4YueaHus1i HU3KO20 MOHa (kese3a)). NaHHas
onums No3BonsieT CABUHYTbL PaHULy 03BYYMBaHUS LIBETHOIO HUXXHETO TOHA B CEKTOP
XKernesa Ha HY>XHYI0 BEMUYMNHY.

He cekpeT, 4To 4acto Menkue, ocobeHHO 30M0Tbie HOBENUPHbIE U3genus, a Tak
e LBETHble Llenn «CHECEHHbIE» MWUHEPANM30BaHHbIM FPYHTOM UMM 3aKpbITble HEMHOro
XKenesom, MOryT AaTb CuUrHan «kenesa» B MMHycoBoM cektope VDI. Ho o6bl4HO OHM pgatoT
curHan mMexay CpefHe - KpPYrHbIM Xenesom v onbron, YTo NO3BOMSAET UX «BbIYUCIIUTBLY,
npakTU4ecKkn He 3afeBas nNpu 3Tom xeneso. CpeaHe - KPYMHOE KOBaHOE erne3o (KoBaHble
reo3gm) Ha wkane VDI pacnonaraetca npumepHo B cektopax -45 — 40. donbra,
COOTBETCTBEHHO B cekTopax 6mnu3kux k 0, T.e. cektop oT 0 pgo -35 sBnsieTcs
«MOJ03PUTENBHBIM» W MOAMNEXUT UCCNEAO0BaHUI0 NPU MOWCKE OBENUPHLIX U3Aenuin Ha
NNsHxe, MEnNkKUX CPeLHEBEKOBbIX KPECTUKOB UMM MOHET Ha Mmycope. CaBuHyB rpanHuuy HT
0O HyXHOro cektopa Bbl, pabotas Ha pexvme «Bce MeTanmbl», HE MPOMyCcTUTE Ha
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XenesHom curHane 3t uenu. OHM Npo3ByyaT LBETHbIM TOHOM, HECMOTPSA Ha MUHYCOBOE
VDI curHana. OcobeHHo obpallanTe BHUMAHWUE HA « MOHETHYIO» CTPENKY UMK Y3Kyto NET0
rogorpada npu curHane B aTom cektope. C 95% yBepeHHOCTbIO MOXHO Cpasy ckasaTb, YTO
37O uBeTHas uenb. COBMECTHO CO CKOPOCTbIO pasfeneHus uenen Ha pexumax « MM1» un
«MM2» aTa HacTpovika yBenuuuT Bawm waHcbl He NponycTUTb LBETHblE Lienu cpeau
Xenesa. BenuunHy caBura rpaHuubl HUXHEro TOHa BbIGUpanTe Nof KOHKPETHOe MeCTO
novcka, ctapasicb jepXkatb €€ Ha rpaHy CBOMCTBEHHOIO 3TOMY MecCTy xenesa. Ecnu xe Bebl
npon3soanTe NMOUCK Ha MecTe, rae CpefHe - KPYynHoe Xene3o MoXeT ObiTb MHTepPeCHbIM
(HaKOHeYHWKM CcTpen, cpeAHEeBEKOBbIE HOXMW, 3aMKW, CBETUbl U T.4.), TO MOXHO CABUHYTb
LIBETHON TOH A0 CEeKTopa CpeaHe - KPYrnHOro xenesa -45 (BO3MOXHbIN Makcumym -50).

Ip. cna6. c.(Fpomkocmb cnabbix cuzHanoe) [1..9]. PerynupoBka paHHoOro
napameTtpa no3BonseT u3MeHsaTb rpoMKkocTb KT cnabbix cMrHanoB oT Menkux nnum riyboko
nexawmx uenei. Manble 3HayeHUs STOro napameTpa MO3BOMSAT KOHTPONMPOBaTh
YPOBEHb CurHana no rpoMKOCTM 3By4aHus B Oonee LIMPOKOM AnanasoHe W3MeHEeHUs
nocnegHux. OgHako, curHanbl OT ManbIX UK NpeaenbHO ryboknx 06beKToB MOryT BbiThb
cnuwkom  Tuxumu.  [loaToMy, 3HayeHWe  JdaHHOro napameTpa  nogbupaetcs
3KCNepuMeHTarnbHO No4 UHAMBMAYarnbHbIE NPeanoYTeHNS NoNb3oBaTens.

pomkocms Fe [1..9]. MNapameTp perynupyeT rpoOMKOCTb 03BYYMBaHWUA 06BbEKTOB
13 xenesa B kaHane naeHtugukaummn (KT). MHoraa, ¢ uenbtio NoBbIWEHNST KOMOPTHOCTM
noucka, GbiBaeT MONesHbIM MPUMYLWWUTE WMHAMKALMIO OOBEKTOB U3 xenesa. 3HayeHve
napameTpa Takke BblIOMpaeTCA MCXOAA W3 NWYHBIX MPEAnoYTeHWI nonb3oBaTtens.
3HayeHne pomkocTb Fe — 9 BbipaBHMBAET YPOBHM FPOMKOCTU CUrHaroB OT Xefesa u
«UBETHbIX» O0BEKTOB.

B cnyyae HaxoxgeHus noa OatyMKOM KPYMHbIX OOBEKTOB, NeperpyxaroLmx
3MNEKTPOHHYIO cxemy, npmbop OyaeT BbliAaBaTb 3BYKOBYKO WM BU3yarbHYHO CUrHanusaumio
neperpysku.

AOMNOJIHUTEJNIbHOE MEHIO (AOIM. MEHIO)

B npubope wumeeTcds nOMMMO MEHIO nNapamMeTpoB, TaKk Ha3biBaeMoe
OOMOMNHMTENbHOE  MEHI0, paclMpsiiollee  BO3MOXHOCTM  3BYKOBOW — MHOMKaAUMM  1©
BKIOYaloLLee OMnuuMIio aBTOMOACTPONKM GanaHca rpyHTa.

[ns Bxoga B [OMOMHWTENbHOE MEHK HEeoOXOAMMO HaxaTb W yaepxuBaTb

HaXxxaTomn KHOMKY . MepemelleHne no NYHKTaM MEHI0 OCYLUEeCTBIAETCA KHOMKaMu

ﬂ
, " .

HaxaTnem  kHomku. [lepemelieHMe no  napameTpam  BblGpaHHOrO  MOAMEHHO

OCyLLeCTBNAEeTCA  KHOMKamMu . . Bbl60p napamMmeTpa nogMeHK

Bbl60p NyHKTa MEHI0 W BXO4 B MNOAMEHK OcyulecTBndeTcA

BBOA

ocyllecTBnaeTca KHOMKOM M3meHeHne Bbl6paHHOF0 B NOAMEHIO NnapamMeTpa

@ ©
OCyLleCTBnAeTCA Npn NOMOLUN KHOMOK n . Bbixog n3 nogmeHio B MEHO 1 13
MEHHIO B NMOWUCKOBLIN PEXNUM OCyLUeCTBINAETCA HaXXaTuem KHOMKn .

MYHKTblI MEHIO:

1. Hactpovika ToHoB (IpaHuya 2, NpaHuya 3, NpaHuya 4, Yacmoma PB);
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2. Hactponka ToHOB KT (Yacmoma Fe, Yacmoma 2, Yacmoma 3, Yacmoma 4,
Yacmoma 5);
3. [Jon. MapameTtpsl (Jraum. KT, Pexxum 3koHom, dunbmp JICI).

HACTPOWKA TOHOB

B atom noameHo Bbl MOXeTe M3MEHUTb rpaHuubl CEKTOpoB 03BYyYkM BOW nog
Balum oCHOBHbIE LIenu Moucka, a Takke HacTpOUTb 4acToTy 3By4YaHus kaHana PB, cysus,
uUnn HaobopoT, paclwmpuB rpaHuubl, Bel MoxeTe [obuTbCs TOro, YTO rpynnbl LEnew,
Hanbonee CBONCTBEHHbIE PErMOHY BalLMX NOUCKOB, ByayT pasnuyaTbes No 3BYKY.

HACTPOWKA TOHOB KT

B aToM nogmeHo Bbl MOXeTe M3MeHWUTb TOHaNbHOCTb CUTHANOB NAeHTUdMKaLum
Ha yaobHble nuyHo AnsA Bawero cnyxa. Yem 6onblie undpa, TeM Bbille TOHANbHOCTb.
Camas Hu3Kas TOHANbHOCTb COOTBETCTBYET Jeresy, camas Bblcokas — KPYMHbIM
npegMeTam 13 BbICOKONMPOBOAUMbIX MeTanmnoB. VI3MeHsst TOHanbHOCTN NPOCUM YYUTbIBaTb,
4YTO TOHaNbHOCTb kaHana PB nMeeT CBOE oTAenbHoe 3HayeHve (perynupyeTcsi depes
meHio «HACTPOMKA TOHOB». He cTouT npucsameaTh 3Ty Wnu GMMU3Kyl0 TOHANbHOCTb
Kakon nubo rpynne uenemn, nHave €€ naeHTU@PUKaLMOHHbIN CUrHaN COMbETCH C CUrHarnom
kaHana PB u cTaHeT Hepa3nuumMm Ha ero coHe.

00mn. HACTPOWKM

Anum. KT. T[MapameTp ycTaHaBnvBaeT YypOBEHb ANWTENbHOCTU 3BYYaHUA
TOHanbHbIX MOCBINOK B pexumax 3BykoBor nHaukauun PB-KT n PBI1-KT. KpaiiHee nesoe
NonoXxeHue nHaMkaTopa COOTBETCTBYET CaMOMY KOPOTKOMY MO ANUTENbHOCTM TOHY.

Pexxum 3koHom [Bkn./Bbikn.]. [lapameTp nepeknioyaeT YpoBeHb Toka
BO3Oy)XAeHUss B [gatyvMke npubopa, NO3BOMAS perynupoBaTb YyBCTBUTENbHOCTbL U
notpebneHne npu pasHbix yCrioBmsx nouncka (mnogpobHee cMm. Bbile)

®unbmp JICI [Bbikn./1..20]. Onuus no3sonseT BbibpaTb ypoBeHb NoAaBneHus
TNOXHbIX  CUrHanoB, OOYCMOBMEHHbIX MOBLILEHHOW 3MEKTPONPOBOAHOCTBIO  FPyHTa
(3aconeHHble NoYBbl, MOPCKOM MASXK U T.4.).

OcobeHHO 3TO BaXXHO MpUW UCMonb3oBaHuK GonbluepasmMepHbix (10° n 12,5'x9,5’)
[aTyunkoB, paboTatoLmx Ha BblCOKMX YacToTax (14-20 klu), 4To BbI3BAHO OCOBEHHOCTAMMU
B3aVMMOAENCTBUS 3TUX JATYMKOB C CUMbHOMPOBOASALLMMY TPYHTaMU.

Cnedyem noMHUMb, 4YMO Mo8blWeHUe 3Ha4YeHuUsi ypoeHs cunbmpayuu
nosebiwiaem KoM@OPMHOCMb [OUCKa, HO MoOXem npueodumb K MPOMyckam
KpynHopa3MepHbIX U 8bICOKOMNPO8odswWux yesel u3 yeemHbix Memarsios.

3HauyeHne ypoBHSA unbTpauuu cregyet noabupaTtb 3KCNEPUMEHTanbHO Mof
KaXable KOHKPETHbIE YCIOBUS MouCKa, NpU 3TOM XenaTenbHO COXPaHsiTb UX MUHUMAarbHO
BO3MOXHbIMY 41151 KOMGPOPTHOIO Nomcka.

NMPOIrPAMMBbI NOJIb3OBATEJA

B npuGope npeaycmoTpeHa BO3MOXHOCTb PEAAKTUPOBAHUS U COXpaHeHus 4-x
He3aBMCHMbIX MPOrpamM foucka. B kaxzgon nporpaMme nosb3oBaTesb MOXET MO CBOEMY
YCMOTPEHUIO YCTaHOBUTL 3HaYeHue NoGoro 13 UMELLIMXCS NapaMeTpoB.

Mporpammbl nocnegoBaTeENbHO MEPEKMYATCS KHOMKOMN , npu 3TOM B

NpaBOM HIKHEM YITy 3KpaHa OTobpaXkaeTcs HOMep TeKyllei NporpaMmbl.
3aBoackMe YCTaHOBKM 3HAYeHWid napaMeTpoB Ans BceX 4-X nporpamm

npeacTaBrneHbl B Tabnvue 1: .
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Ta6bnuua 1.

MapameTpbl 1 nporp. | 2 nporp. | 3 nporp. | 4 nporp.
YyscTtBuTEnbHOCTb KT 10 10 11 12
YyscTtButenbHoctb PB | 7 7 8 9
'pomKkoCTb 9 9 9 9
Pexum TYPBO OTkn. OTkn. OTkn. Bkn.
Ycn. Moucka AdP2 MMA1 Hopm. A1
Twn 3B. HA. PB-KT PB-KT PB-KT PB-KT
MrK Bbikn. Bbikn. Bbikn. Bbikn.
Ckopoctb AlNB 2 Bbikn. Bbikn. Bblkn.
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
pannua Fe -14 -24 -24 -24
['p. cnab. c. 6 6 6 8
["pomkocTb Fe 9 6 9 9
Pab6. yactoTa LleHtp LleHtp LleHTp LleHTp

MapameTpbl: [Modceemka, KoHmpacm w [Anum. KT HenocpeacTBEHHO Ha
NMOMCKOBbIE BO3MOXHOCTM Mpubopa He BAUSKT M MOryT ObiTb BbiOpaHbl Mcxoasa U3
nNpeanoyYTEHUN KOHKPETHOrO Nonb3oBaTens.

OpHako, cnegyeT o6paTUTb BHUMaHWE Ha 2 MOMEHTa:

- 0es kpaviHe HeoOXOOUMOCTU HEe yCTaHaBNUBaWTE BbICOKME 3HAYEHUS NapameTpa
"MopceeTka akpaHa", 60 3TO MOXKET NPUBECTU K YMEHBLUEHUIO BPEMEHMW paboThl
npubopa oT ogHOro KoMnnekTa 6atapen.

- He peKkoMeHZyeTCsl yCTaHaBNMBaTb CIIULLKOM BbICOKWUIA YPOBEHb napamMeTpa Onut.
KT npu paboTe Ha 3amycopeHHbIX y4acTkax ans 6onee 4yeTkoro pasgeneHus
BOrM3KopacnonoXeHHbIX OO HEKTOB.

3aBofckne 3HavyeHus1 BCEX napamMeTpoB XpaHATCA B NaMATU an60pa n
nonb3oBaTenb MOXET B Nto60 MOMEHT BEPHYTbCA K HUM, ONnd Yyero HeobXoaMMOo BKIHOYUTL

npvbop, OAHOBPEMEHHO YAEPXMNBAsi HAXaTON KHOMKY @ , I yAepxuBaTb ee HaxaToun o

OKOHYaHWS NPOUTrpbIBAHUSE MENOANM.

Mporpamma 1 npeagHasHaveHa Ans Nerkoro y komdopTHOro noucka Hernyboko
3anerawLwmnx 06bEKTOB.

Mporpamma 2 npegHas3HayeHa Ans MoOUcKa Ha 3aMYCOPEHHbLIX TeppPUTOPUSIX.
O6nagaeT  XOpoWen  CKOpOCTb  cpabaTbiBaHUS, HO  HEMHOro  ycTynaet B
YYBCTBUTENBHOCTH.

Mporpamma 3 ABNSETCA OCHOBHOM NPOrpaMMON Nomcka, CoBMeELLIas MakCumarnbHO
BO3MOXHY0 KOMOPTHOCTL MPU MOYTU MakCUMarbHOW YyBCTBUTENbHOCTU.

Mporpamma 4 - ans cny4aes, korga TpebyeTcs Nnomck Ha YyTb Gonblumx rnybuHax,
O[HaKO, CTOWUT MOMHWTb, YTO NPU 3TOM CHWXKAETCS KOM(OPTHOCTb MOWCKA, YXYALIATCs
naeHTUUKaUmMoHHbIE CBOMCTBaA Npubopa, a Takke Bpemsi paboTbl OT OAHOIO KOMMSeKTa
bGaTapel cokpalaeTtcs B 2-3 pasa.

MomHMTE, 4YTO 3aBOACKME YCTAHOBKM HE SIBNSAOTCS OOrMOMW, a npegnaratoTcs
TONMbKO Kak cTapToBasd WHcopmauusa Ons Havana noucka. JanbHenwee B 3HaYUTENbHOMN
cTeneHn 3aBucuT ot Bac. SkcnepuMeHTUpynTe, U Mbl HAZEEMCS, YTO B CKOPOM BpPEMEHU
Bbl cocTaBuTe cBom 6onee acheKTUBHbIE 1 KOMMOPTHBLIE NPOrPaMMBbI.

B cBsi3n C NOCTOSIHHBIM COBEpPLUEHCTBOBAHMEM Mpubopa U  HaKoMneHWem

www.mdregion.ru




nonesHoro oneita ¢upma ocTtaBnsieT 3a cobon npaBo 6e3 yBeOOMMEHUS W3MEHATb
3Ha4yeHMs 3aBOACKMX NapameTpoB.

Becbma nonesHblM Ha nNpakTMKe MOXeT OKasaTbCsHd  MCMONb30BaHWe
3aKOMbLIOBAHHOIO MOCIe0BaTENbHOIO NEPEKYEeHNs NPorpaMM noucka Ans nonyvyeHuns
onepaTMBHOrO AOCTyNa K W3MeHeHuto mMboro napameTpa HaxodswWerocs B MeHo
npubopa. Hanpumep, n3meHeHne NoAcBeTKN. [N 3TOro COCTaBNATCA Napbl MAEHTUYHbBIX
nporpamm noucka (1 n 3, 2 n 4), eQNHCTBEHHOE pasnuunMe B KOTOPbIX — 3HAYeHue
noaceeTku (4NA OQHOM Napbl NporpaMM — BKIKOYeHa, AN ApYron — BbiknoveHa). [anee,
npv HEOGXOAMMOCTUN U3MEHUTb TEKyLLee COCTOSHNE NOACBETKU, YXKE HE HYXKHO Kaxkabli pa3
3ax0AMTb B MEHIO U MCKaTb HYXHbIN MYHKT. MOXHO NpOCTO nepeknioyatb nporpammel
nomcka.

rogorpA® KAK CPEOCTBO
WOEHTUO®OUKALIUU

Bbiwe yxe YyNOMUHaroch, yTO
MHpopmMaLmsa o HaOEeHHbIX obbekTax ‘DOW,L‘ KokcepsHas
oToGpaxaeTcsi Ha 9KpaHe [uCTnes B Buae || Dotwa plionera
rogorpaPuyecknx KapTUHOK. Tak 4YTO Xe Takoe Mpanara 1
rogorpad v AN Yero oH HyxeH?  Curnan il
NpUYHUMaembli NPUOOPOM  XapaKTepudyeTcs He
TOMbKO amnnuTyaon, Ho u ason, T.e. ABNsAeTCA Meogap ok Kononta
BEKTOPHON BeNWYUHOW. BenuumHbl amnnutyabl u
dasbl 3aBuCAT oT 3NEKTPOPU3NYECKUX
napameTpoB 06bEeKTOB, TaKmx Kak Puc. 14
3MNeKTPONpPOBOAHOCTb, MarHuTHas

npoHuWUaemocTb, rnybvHa 3aneraHus, reomeTpus M T.4. TOYHO onucaTb XapakTtep
NPVYHNUMaeMoro oT 00bekTa curHana BeCbma CroXHO, y4nTbiBasg MHOroobpasvne BnunsioLwmx
dakTtopoB. OgHaKo, OTMETUTb HEKOTOPbIE 00LLME 3aKOHOMEPHOCTU MOXHO.

Bbllle Mbl yNMOMSIHYnM O TOM, YTO CUrHan gatyvka - 9TO BEKTOpHas BenuymHa,
XapakTepusyloLascs amnnuTygon u dason. Ecnn nogHocuTe kakon-nmbo meTannmnyeckuin
npegMeT K AaTyuKy, TO OYEBMAHO, YTO BenuMyMHa 3Toro BekTopa OymeT meHsATbCA. pu
3TOM KOHeL, BekTopa OyaeT onucbiBaTb Ha KOOPAWHATHOW MIOCKOCTU HEKoTopble urypbl
(nyun, netnn un T1.4.). Takne durypbl NpuHATO HasbiBaTb rogorpadamu. [NocnegHune
Havbonee MOMHO OMUCLIBAIOT CIIOXHBLI  XapakTep B3aMMOAENCTBUS JdaTymka C
MeTannuM4eckummn obbLekTamm.

Mpu ananuse rogorpadoBs criegyeT 3anOMHUTb HECKOMBKO OOLLUMX NpaBun:

* rogorpadbl HebonbLUMX U cpeaHnx deppoMarHUTHbIX 0OGbEKTOB pacnonaratoTcs
B /1eBOM KBagpaHTe (T.e. MMelT oTpuuaTernbHbIi OTHOCUTENbHO BEPTUKANbHOW OCU yron
HaKroHa);

* rogorpadbl 0OBLEKTOB M3 LIBETHbIX MeTannoB u 6onblwmx eppomMarHUTHbIX
06BEKTOB nexar B NpaBOM KBagpaHTe (MOMNOXUTENbHbIV YTon HaKoHa);

* yem Gonblue Mnowaab OTpaXKalLen NOBEPXHOCTM OObEKTa M YEeM Bbille €ro
3MNeKTPONpPOBOAHOCTb, TEM BonblUe HakMnoH rogorpada Bnpaso;

* rogorpadbl cpegHux u 6onbLLnx eppomMarHNTHbIX 06 LEKTOB, Kak NpaBuIio,

umetoT hopmy B BMAE NeTnu;

* rogorpadbl 06EKTOB 13 LIBETHLIX METASI0B B OCHOBHOM MPSIMbIE;

* B npaBunbHO cbanaHcMpoBaHHOM MO [PYHTy npubope BeKTOop TrpyHTa
pacnonaraeTcsl BAOMb rOPU30OHTaNbHON OCu.

Mpumepsbl rogorpadoB HEKOTOPLIX 0GBEKTOB NpMBEAEHbI Ha puc. 14.

Takum obpasom, aHanmampys opmy 1 nonoxeHue rogorpada Ha KoopaAMHaTHON
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NIOCKOCTU, MOXHO C ONpeaeneHHON CTENEHbI0 BEPOATHOCTU MOEHTUMLMPOBATL TUN
obbekTa.

CnegyeT y4yecTb, 4TO MNpuBeOeHHble nNpuMepbl rogorpadoB  SBMSHOTCS
naeanu3vpoBaHHbIMU 1 HE YYUTLIBAIOT BMSIHUS MUHEpanu3aLumm rpyHTa.

3AMEHA OATHUKA

BHumaHue! lNeped 3ameHoli kamywkKu Halidume 4ucmbili y4acmokK 2pyHma,
m.k. nocsie eé 3ameHbl nompebyemcs 6asaHcupoeka Ha 2pyHm.

JInGo, ecnu 4yuctoe MeCTO OnpefenuTb HEBO3MOXHO, 3anacuUTeECh KYCOYKOM
dheppuTa, UnM NPOCTO HANAEHHLIM KYCKOM KPaCHOro Kupnuya.

3akpenuTe HyXHYl0 KaTyllKy Ha LwwTaHre, obMoTaiiTe NpPOBOA BOKPYr HEé U
noaKIounTe B pa3bem Ha Groke.

[Lepxxa npuGop Ha paccTosiHUM NonymeTpa MeXAy KaTyLKOW U FpyHTOM M BAanm
OT MeTaIM4yeckux OOBLEKTOB, BKIOYMTE MPUOOP, OAHOBPEMEHHO YAepXuBasi HaxaToi

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

Menoauio, U Ha 3KpaHe Ha Hebomnblloe Bpemsi MOSIBUTCS 3HaueHue paboyelt 4acToTbl
Aaryvka.

BHumaHue! Lugpa onpedensiemoli yacmombl damyuka Bawezo npubopa
Mo)xem 3asucemb OmM KOHKpemHo20 dam4uka, nod Komophbili asmomMamu4ecKku
nodcmpausaemcsi npubop, U eepcuu nNpozpammMHo20 obecneyeHus. [ns kamywek
YyacmomHocmu «7.0kl"y», oHa Moxem eapbuposambcsi 8 npedenax + 20y.

Mocne atoro Baw npubop aBTOMaTUyeCKku -
nepenaéeT B pexum 6anaHcnpoBky no rpyHTy (puc. 15). : A
BeinonHute 6GanaHc No 4YWCTOMY Yy4yacTKy T[pyHTa, [ T U AT
aHanormyHo onMcbIBaeMomy B pasgene :
«banancupoBka npubopa no rpyHTy», nmbo B :
OTCYTCTBUM 4YUCTOrO Yy4yacTka TrpyHTa, no ero  ®A3A: @B11° Cr: @@ar
umuTatopy  (KYyCOK FpyHTa, KpacHOro  Kupnuua, Puc. 15

depputa). CmoTpuTe COOTBETCTBYIOWMIA naparpad
pasgena «banaHcuposka npubopa no rpyHTy».

HaxaTnem kHomku |Tas| BbiianTe n3 pexuma 6anaHcvposku. Baw npuop

rotoB k paboTe C HOBbIM JAT4YUKOM.
BHumaHue! Bce eblwenepeyucsieHHble  MaHUnyassyuu  Heob6xodumo
npodenbieams U Npu CMeHe 8epcuu nNpozpaMMHo20 obecrneyeHusi (nepenpouwuske).
Ecnu Baw npnbop ykoMnneKkToBaH HECKOMNbKMMMN NEPUOANYECKA UCMONb3yeMbIMU
Aartyvkamu (KaTywkamu), pekomeHayem Bam, B cnyyae HekoToporo nepepbiBa B paboTe
(Hanpumep ce3oHHOro), Mepea Havanom rnovcka NpoBecTy nepesanyck AeTekTopa, T.e., BO
n3bexxaHne nyTaHuLbl NPOBECTM aganTaumio 3NEeKTPOHHOrO Grioka K AaTymKy (KaTyLuke).

METOOUKU MOUCKA U MOEHTUDUKALNA
OBbEKTOB

Mpy ckaHMpoOBaHUKM TFpyHTa MMaBHO NepeMellanTe OAaTYMK Hag MOBEPXHOCTbIO,
BblAEPXMBASA MOCTOSIHHOE paccTogHMe 2-3 cM. OTOT 3a30p SABMNSETCA OMTUMAsbHbIM C
TOYKM 3pEHUsI TMNOAAaBMEHWUS BMUSIHUA MUHEpanusauuuM TrpyHTa, a crnegoBaTtenbHo,
onTUMarnbHbIM AN NpaBUNbHOM uaeHTUdMKauMM Tuna meTanna obbekta. M3beraite
KacaHusi pgatymkoMm rpyHTa. OueHb BaXkHO, 4YTOObI paccTosiHMe Mexay [AaTyvMKoM U
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NOBEPXHOCTbLIO PYHTa OCTaBanoch NOCTOSHHLIM (CM. puc. 16).

WwmeliTe B BuAy, YTO KA4yeCTBO BbINOMHEHUS 3TOW onepauun HenocpeacTBEHHO
BNMSET Ha MPaBWUibHOCTb MAEHTUMUKaALMM MUCKOMbIX 0ObekToB. Takke cTapantecb He
genaTb peskux nepemelleHuMin patyvka no ropusoHtann. OnTumanbHas CKOpOCTb
ckaHmpoBaHus - 40-50 cwv/c. Kaxabin cnegyowmin Npoxo4 Aartyvka AOIKEH NepekpbiBaTh
npeablayLwuia.

[ononHuTenbHoe ckaHuWpoBaHME C Lenblo Gonee TOYHOrO onpedeneHns Tuna
obbekTa npou3BoauTe Hag LeHTPoM obbekTa, T.e. MO MMHUM MakCUManbHOro curHana, no
BO3MOXHOCTW TOYHO BbiAEPXMBAs 3a30p MexAy OaTyvkoMm U rpyHTom. C ToW xe uenbto
OBHapyXeHHbIn 00beKkT HeobxoouMO CKaHMpoBaTb B HanpasneHMn C HauMEHbLUUM
nsmeHeHnem penbeda rpyHTa. B aToM cnyvae BnvsiHue
rpyHTa 6yAaeT MUHUManbHbIM.

3BykoBas peakuus npubopa npv
B3aMmoaencTasmm AaTynka c MeTannM4yeckumm
obbekTaMn MOXET CONpPOBOXAATLCA KaK OAWHOYHLIMU
TOHOBBIMW MOCbINKaMW, Tak N Yepegon TakuX MOCHINOK.
Ha 4To 3geck cnegyeTt ob6paTTb BHUMaHWE.

Ecnn petektop OTKNMKaeTCs OQHOTOHANbHBLIM
KOPOTKUM CWrHanoM BbICOKOrO TOHa W YpOBEHb CurHana
[OCTaTo4HO CTabwuneH ,TO C XOpOLeWh CTeneHbio
BEPOATHOCTM NOA [[aT4MKOM Haxogutcs Hebonbluow
00bEeKT 13 LBETHOro MeTanna Ha rnybuHe 6onee 5 cm.

Ecnu crnepyetr uyepepa (kak npaBuno, 3-x)
BbICOKOTOHaMbHbIX MOCLINIOK TO 3TO MOXET 03HavaTb, YTO
aHanormyHblh OObEeKT HaxoguTcs B ONMXKHEM 30He
pevicteua  pgatumka (meHee 5 cm). Tlpu  atom
oTobpaxkaembli  Ha  gucnnee  ypoBeHb  curHana
[0CTaTOYHO BbICOK (Gonee 50).

MocnepoBaTenbHOCTb M3 ABYX HU3KOTOHAsbHbIX

cM
‘\_/Y()A-().S Mm/c

KOPOTKUX 3BYKOB o3Hauvaer, 41O B 30He
Puc. 16 YyBCTBUTENbHOCTU [aTyMka HaxOAUTCS MPOTSIXKEHHbIN
heppoMarHTHbIN obbekT (Hanpumep, reo3ab)

pacnonoXeHHbI BAOMb HampaBneHus ckaHupoBaHusa. Ecnn  Takon obwbekt Oyger
pacnonoXeH MOMepeKk HamnpaBrieHWs CKaHWPOBAaHWUSA WU NEeprneHAMKYNSpHO MIOCKOCTU
AaTunka, To Npnbop BbIAACT OANHOYHBIN HU3KOYACTOTHBINA KOPOTKUIA TOH.

Heobxogmmo otmetutb, 4To DD-gaTumk xapakrtepuayeTcs AOCTaTOYHO CIIOXHON
KapTMHOW B3aMMOAEWCTBUSI C MeTannuyeckumn obbektamnm B OnvKHew 30He (YPOBHM
curHanos 6onblue 80). MoaTtomy cTapanTech Npu onpegeneHnn Tmna o6beKToB BbIbMpaTh
TaKoW 3a30p CKaHMPOBaHWsI, MPU KOTOPOM YPOBHU curHamnoB cocTaensinu 6el ot 30 go 60
Ans pexuma Typ6o v ot 15 o 30 Ang HOpMarnbHOro pexuma noucka.

Adpyaumu  cnoeamu, ecnu ycnoeuss  no3eosisslom, cmapalmech
udeHmughuyupogamp 06eKmMbI 8He 6s1UXKHel 30HbI.

OpHoit 13 npobnem npu Nouncke ABMSIOTCA Tak HasblBaeMble «20psAYUEe KaMHUY,
VDI koTopbix Gonbwe +84. [Ons Toro, 4tobbl nydylle pasnuyatb «ropsiyne KamHu» U
OTHOCWTENbHO OOrblUME NNOCKMe LBeTHble 00beKThl (Hanpumep NATb koneek ExaTepuHbl
1), VDI koTopbIx NexuT B AnanasoHe +78...+86, B npnbope mncrnonb3yetcs cneumanbHbii
BbICOKOTOHambHbIN CUrHan, OTMMYaloLMINCS OT OObIYHOrO TOHa CurHana Ha obbekT u3
uBeTHoro metanna. lMpu xenaHuu, CUrHam Ha «ropsidMe KaMHU» MOXHO WCKIHYUTL C
NMOMOLLbIO HACTPOMKM OUCKPUMMHATOPA, BbICTABUB 3HaYeHWe npaBon rpaHuubl +86.
OpHako, Hanbornee apdeKTMBHLIM CPeACTBOM NOAABMNEHNS 3BYKOBOW peakuun Ha ropayne
KaMHU SBMSETCA He AUCKPpUMMHAUMOHHBLIM anroputm [IMK  (nogaBneHue  «ropsumx
KamHeln»). MNpn GUCKPUMUHaYUOHHOM VICKITIOYEHNW 3BYKOBOW peakLmnn Ha «ropsiune
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KaMHW», WK3-3a BMWSIHWS TPYHTa, €CTb PWUCK MPOMycka BbllWEO3HAYEHHbIX MOMNEe3HbIX
00bEKTOB, BEKTOPbI BMWSHUS KOTOPbIX ONN3KM K BEKTOPaM OT «ropsiuMx KaMHemn». IOToT
He[oCcTaToK Kak pas v ucknoyaeTcs npu nomolym anroputma MrKk

Kak wnsBecTHO, ocobyio npobnemy Ans WHAYKUMOHHBIX MeTansouckatenen
npeacTasnseT naeHTMdmMKaumsa NNockux deppomarHMTHbIX 06 bEKTOB, TakMX Kak CTanbHble
NpobKN, KPbILWKW, KOHCEPBHble OaHkM M T.N., TO €CTb MNpPeaMeTOB CO CPaBHUTENbHO
BonbLIMM 3KBMBANEHTHLIM ANaMeTPOM KOHTYpa BUXPEBLIX TOKOB. 34eCb B 3HaYUTENbHON
cTteneHn Bam nomoxeT Hawa cmpmeHHas paspaboTka - rogorpaduyeckas nHamkaums (cm.
puc. 19).

Mpun B3aMmogencTBMM AaTymka C TakMMu obbekTamu (Npu ycrnosuu, YTo YpoBEHb
curHana sbiwe 20) rogorpadbl NocnegHnX, Kak NPaBumo, HOCAT NETNEBUAHLIN XapakTep u
«pasbpacbiBaloTCA» NO 3KPaHy B 3aBMCMMOCTM OT HanpaBneHWs CkaHupoBaHus. Ha puc.
17 npuBedeHbl rogorpadbl CUrHaNoB NPV B3aMMOAEWCTBUM AaTynka npubopa c xenesHown
OYTbINIOYHOW NPOOGKONA.

[ns npuBegeHHOro crny4Yas MNpU3HaKOM TOro, 4TO OOBLEKT deppoMarHUTHbLIN
ABNSETCA NeTneBuMAHbIN XapakTep roporpacoB u umx pasbpoc B 3aBMCMMOCTM OT
HanpaBneHns CKaHUPOBaHUS.

OBGbIYHBI pexum paboThbl

CranbHas npobka
+“—>

W => &

> >

Puc. 17.

Onsa pewenns npobnembl € wuaeHTUUKALMEN XKemnesHbIX MNPOBOK MOXHO
BOCMOMNb30BaTbCH  YTOYHSAIOWUM  S-anropyTMOM, KOTOPbIN  CyLLECTBEHHO ynpoljaeT
npouecc nageHtudprkaunm Hebonbwmx (8o 40-50 MM) NNOCKUX Xene3HbIX OO LEKTOB.

Ecnu Bbl nonyyvnnu COMHWTENBHBIA LBETHOW OTKMUK OT 0ObekTa, npoBepbTe C
nomolublo S-anroputma, He npobka nu 3T10. He 3abbiBanTe KOHTPONMpPOBaTb PEWTUHT
curHanoB. OToT anroput™M acddekTMBHO paboTaeT Tonbko Npu pentuHrax 6onbe 10.

OueHkn TMNOB OOBEKTOB MpWU ero Mcnonb3oBaHUM Gonee opmanu3oBaHbl U He
TpebyoT y nonb3oBatensa 6onbworo onbita. OCHOBHYO paboTy no maeHTudmkauum Ha
cebs 6epeT npoueccop.

Mpumepsbl rogorpacdoB Ans ToW >xe npobku, HO B pexume C S-anroputMom
npvBeaeHbl Ha puc. 18.

Pexwum paboTbl ¢ S-anroputMom

CranbHas npobka
Y +“—>

> o

> : >

Puc. 18
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Kak BugHo 13 Puc.19, npu pabote B S-anroputme, BMA rogorpada oT o6beKkToB
13 LBETHOrO MeTanna npakTM4eckn He N3MeHsIeTCs.

bes S-anroputma  C S-anroputmom

MegHas MOHeTa @20 mm

Puc. 19

Mpumepbl rogorpadoB Anst HEKOTOPbIX 0OBLEKTOB NpMBeAEHbI Ha puc. 20-25.

MenHas moHeTa
> o anametpom 20 mm
(NNOCKOCTU MOHETHI
W gatymka conagator)
Puc. 20
+—>
CepebpsiHasa MOHeTa
:> ﬁ B Gl «yeLlyika»
\ 18 (NNOCKOCTU MOHETHI
N 1 gaTyMKka coBnagator)
Puc. 21
+—>
CTanbHas KpblllKka
:> 2 AdunameTpom 50 mm
(MNOCKOCTM KPbILLIKK
W gatymka conagator)
Puc. 22
+“—>
[BO34b Nexalyunit
_> —, BAOMb HanpaBneHus
c CKaHUpoBaHug
Puc. 23
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G
[BO34b Nexallunit
- nonepek Hanpa.neHus
= CcKkaHWpoBaHMsA

Puc. 24.

B npumepe Ha Puc. 25 nokasaH 4acTHbIM cnyyanW rogorpada Ana 2-x
6nunskopacnonoXeHHblx 00bekToB. Pasmepbl neTenb rogorpada 6yaoyT 3aBuceTb OT
COOTHOLLEHWNSI pa3MepOoB 3TUX OOBLEKTOB N PACCTOSHUS MEXAY HUMMN.

MepHasa moHeta @20 MM

«—> (NNOCKOCTU MOHETBI

1 paTunka

:> - & coananaloT)
1 KENe3HbIil

reosab

Puc. 25

NMONCK OBBLEKTOB W3 UBETHbIX METAJIJIOB C
BOJIbLUMM KOHTYPOM BUXPEBbIX TOKOB.

K Takomy Tuny oOOGBLEKTOB OTHOCATCH, HanpuMep, NSATUKOMNEEYHble MOHETbI
Ekatepunbl Il, n gpyrne KpynHble NMOCKOCTHble OOBLEKTHI M3 LUBETHbIX MeTasnsoB
AnameTpom 6onee 40 mm.

B cuny ocobeHHoCTel B3aMmoaencTenst gatumka npubopa ¢ Takoro poaa uensiMu,
obHapyxeHve nocnegHnx npeacTaBnseT onpeaerieHHble TPYAHOCTY.

MpobnemMbl BO3HMKAKOT N3-3a TOr0, YTO BEKTOP BMUSHWUSI TAKOW LENN MMEEeT OYEHb
HebonbLUYIO YrNOBYI Pa3HULYY C BEKTOPOM BMSIHWS TPyHTa.

YA

BlFr——%¥—==x «lMatak» ExkatepuHsbl I

«ropsA4YM KaMeHb»
BEKTOP rpyHTa

Puc. 26
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Mpn aToM nonesHon cocTaBnsioLen BekTopa Uenu siBnsetca npoekums AB Ha
BepTUKasnbHyto ocb Y. Yem MeHbLUe yrnoBas pasHuua Mexay BeKTOPOM rpyHTa 1 BEKTOPOM
OT MOHETbl, TeM MEeHblLEe MPOEKLMs MONEe3HOW COCTaBMsALEeN curHana u Tem MeHblue
YyBCTBUTEMNbLHOCTL. HeManoBaxHbIM SABNSETCA U TOT dakT, YTO BbllLEYNOMSAHYTas yrnosas
pasHMLa CTaHOBWTCS elle MeHblle Npu B3aMMOAEWCTBMM daTyvka C Tak HasblBaeMbIMU
«FOPSAYNMU KaMHsIMU» (CM puc. 26).

B aTux cnyyasx HesHaumTernbHble HEKOpPPEKTHble YCTaHoBKM 6GanaHca rpyHTa
MOTyT MPMBOAWTL K 3HAYMTENbHOW MNOTEPU YYBCTBMTENLHOCTW K OGOnblUMM MOHeTam
(Hanpumep natb koneek Exkatepunbl I1), nmbo k HexenaTensHow (pasgpaxatoLlen) peakunm
npubopa Ha «ropsyne KaMHU», ecnn He ucnonbdyetcs anroputm MK,

WmeliTe BBMAY, YTO MpU HacTpoiike GanaHca rpyHTa, Hanpumep MO CYrIMHKY,
yrnoBas pasHuua Mexgy CuUrHanom rpyHta u curHanom oT «EkaTepuHuHCKoro» nsTtaka
cocTaBnseT 7-8 rpagycos. B To e Bpems, yrnoBas pasHuLa Mexay CUrHamom OT TOro e
nsTaka M CUrHanoMm OT ropsiyero kamHs cocTaBnsieT Bcero nuwb 4-5 rpagycos, 4To
NPUBOANUT K 3aTPYAHEHUAM B MAEHTUMMKALMM Takoro poga Lenew.

B ©BA3M C BbIWEW3NOXEHHbIM, MOXHO [aTb HECKOMbKO MpakTUYeCcKux
pekoMeHaauuin.

1. Kak MOxHO TwaTenbsHen npoBoanTe 6anaHCMpPOBKY MO rPYHTY.

2. B cnyyasx obcrnegoBaHus y4acTKkoB, CpaBHUTENbHO CBOBOAHBIX OT
mMeTannomycopa, ucnonbsymte Alb.

3. TMpu Hannynm ropsumnx KaMHewn, ecnm He ncnonbdyetcst anroputm MK, ocobeHHo
TWaTeNbHO BbICTaBMAWTE MpaByld rpaHWLy cekTopa AUCKPUMUHAUMKW, T.K. B
NPOTMBHOM Crly4ae BO3HUKAET ONacHOCTb OTCEYEHNSA MOHETHI.

4. Tlonpobywte ooBepHyTb bady BekTopa rpyHTa Ha 2-3 rpagyca npoTMB 4acoBOM
CTpenkn (KOHKpPeTHOe 3HaveHve [oBopoTa noabupaeTcs 3KCNepUMEHTarnbHO B
3aBMCUMMOCTM OT Tuna rpyHTa). [ing atoro nposeaunte 6anaHCMpOBKY NO rPYHTY B

BBOA

aBTOMaTU4eCKOM pexunme. 3arem, HaxaB KHOMKY , BOMOUTE B pPEXUM

py4YHO GanaHCUPOBKK FPyHTa N OTKOPPEKTMpYWTe 3HaveHne B6anaHca 2-3 pasa,
®
HaXkaB KHOMKY . Mocne yero npoBepbTe kadyecTBO paboTbl Npubopa npu

CKaHMpPOBaHWM YUCTOrO Yy4yacTka. YKasaHHbIi [oBOpoT asbl TpebyeT Gonee
aKKypaTHOro ckaHMpoBaHuWs rpyHTa. B cnyyae nosiBneHns noxHolx cpabatbiBaHUi
kaHana unaeHtudukaummn (KT) ymeHblianTe yron ¢a3oBOro A0BOpPOTa KHOMKOW

®
@ A0 UX NCUYE3HOBEHMUSI.

Mpu noucke Ha Mokpol TpaBe (poca, AOXAb) MOMYT BO3HUKATb JIOXHbIE
cpabatbiBaHuss npubopa no kaHany KT. OToT achdekT nposiBnsietcs B OCHOBHOM Mpu
YCTAQHOBKE BbICOKMX 3HA4YeHMN YyBCTBUTENBHOCTU KaHana wugeHtudukaumm KT un
obycrnoBneH Hanuuuem cnabow 3neKkTponpoBOAHOCTM Yy POCbl U COKOB pacTeHui. B
3HAUMTENBHOW CTeneHn (NPakTUYeCKN MONHOCTbIO) 3TOT 3dheKkT ycTpaHseTcs npwu
NOMELLEHUN [aTyuka B 3alMTHbIA NIACTUKOBBLIA KOpPMyC (NMONMITUIIEHOBBLIM NAKeT,
WwTaTHaa 3awuTa, 1 T.4.). B cnyyae nomcka Ha 3aMyCOpEHHbIX TEPPUTOPUSIX AOCTATOYHO
CHU3WTb YYBCTBUTENbLHOCTL KaHana naeHtudukaumm KT.
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PACTONOXEHWE HEKOTOPbIX
METANNTMYECKUX LENEWU NO WWKAJE VDI

OaHHble VDI ykasaHbl Ans AaTYMKOB C 4Yactotoh 7 KMU, Npu BbIKIHOYEHHOM
dunbTpe JICI, B ycnosusx nomcka «HopM.» npu BbIKIHOUYEHHbBIX «Typb0» U «DKOHOM> .

Lkana VDI MpeameTsbl

O1-90 go -86 | ropsiune KaMHU, HeNpPaBUbHO HACTPOEHHbIN FPYHT.

OT1-86 4o -70 | Menkune reosgn, 1 NpoYMn MENKUIN XKenesHbI Mycop.

O71-70 go -50 cpefHue KoBaHble rBo3aun, HebornblluMe HAaKOHEYHUKN CTper.

OT1-50 go -35 KpPYyNHble  KOBaHble  rBO3AW, CPeOHEBEKOBbIE  HOXMW,  MNOCKMEe
HaKOHEYHWKWN CTper, MOAKOBbI, 3aMKW, W MPOYMe OOCTAaTOYHO KPYrHble
KenesHble n3genus.

OT1-3500-10 | B 3TOM «KenesHOM» CeKTope Xeresa npakTuieckn He ObiBaeT, U
nonagarTca MNOAMAaCKUPOBAaHHbIE XErne3om npeameTbl U3 LBETHOro
meTanna, Menkue  npegmMeTbl  HenpasBunbHOW  hOPMbI "3
HU3KOMPOBOASALUNX LIBETHbIX CnnaBoB (OpOH30Bble KPECTMKW, TOHKUE
30M0Tble cepéxku, uenoykn). Ocoboe BHMMAHME Ha CTPENOYHblE U
y3Kne neTtnesuaHble rogorpadbl B 3TOM CEKTope.

Ot1-10 go +10 | chonbra, Menkve KpecTukn Kn3 OpOH3bl, CBMHUOBasi Mernkasi Apobb,
MersKoe 30510TO0.

Ot +10 go +30 | goneTpoBCKUE pycckMe MOHeTbl (4elys), npobku «Becko3bIpKnY,

1,2,10,15,20 kon CCCP go 1961r.

Ot +30 pgo +50

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

Ot +50 po +70

MedHble Myna, Yewys «MedHoro OyHTa», Menkue MegHble MOHETHI
Poccuiickon  Umnepun u  paHHero CCCP, OunoHoBble MOHETbI
Poccwiickonn Umnepun n panHero CCCP, menkoe cepebpo Poccuiickon
Wmnepun 18-ro Havana 19-ro BB.

Ot +70 po +86

KpynHble mMegHble MOHeTbl, cepebpsHbie pybnu, a Tak xe Gonblive
MMOCKOCTHblE MNW cdpepuyeckne xenesHble 0OBbEKTbI (KAacku, YyryHKM,
nayrv, Tonopel n T.4.)

Ot +86 go +90

FPYHT Ha HeoTOanaHCMpOBaHHOM Mpubope, «ropsyve KamHUy, a Tak xe
o4eHb rnybokune KpynHble 06bEeKTbl M3 BbICOKONMPOBOASALLMX MeETannos
(Hanpumep, anMuHVEBBLIM Tas, Gomnblwon cepebpsiHbIn  NOAHOC).
«lopsiumn KameHb» OTNNYaeTCs PacTAHYTbIM «PE3UHOBBLIMY» CUrHaroMm,
TOraa Kak curHan oT MeTannmyeckon uenm obbIYHO CKOHLEHTPUPOBAH B
HebOoNbLUION TOYKE.

Kak Mbl

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

CcOoCeACTBYT C BecbMa LEeHHbIMU. TO ecTb, nog mnobyto LEeHHyl Lenb Bcerga MOXHO
nopo6patb LIBETHON MYCOp C O4EHb MOXOXMMU XapaKTEPUCTUKAMM.

K TOomy e, He cTouT 3abbiBatb, 4TO VDI Lenu BepHO Nulb B 30HE YBEPEHHOMO
onpegeneHus NpMbopom 1 B OTCYTCTBUM APYroro MeTannmyeckoro npegMeTa nobnmsocTtu.
Hanpumep, nexaiias B rpyHTe >xeneska Nnof 30M0TbiM YepBOHUEeM Hukonasa 2, mMoxeT
«yBectn» ero VDI oT craHgapTtHbix +37 Kk «npoboyHbiM» +18/+22. A Ha npepgene
YYBCTBUTENBLHOCTU B IPYHTE OH BAPYr MOXET 3a3By4vaTb Kak rrmybokas megHas MoHeTa C
VDI +85. OT0 CBOWCTBEHHO He Tomnbko Ans Bawero npubGopa, HO U AnNs BCeX NPoYmMx
npubopos nogo6Horo Tuna.

Tak 4TO, ntoboe «oTceveHne» N He BblKarnblBaHWe

«CKopee BCero mycopar,

ABMSETCS KOMNPOMMUCCOM MeXAy KOMMOPTOM M MOoTepen LEeHHbIX Haxodok. W kTo 3HaeT,
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MOXET MMEHHO Ta, coTas «Bpoae npobka», KOTOPYH Bbl HE CTanu BblkanbiBaTb nocne 99
OTKOMaHHbIX, ObiNna peKkon MOHETOW BPEMEH YAENbHbIX KHSXKECTB.

BHumaHue! [Mpu ucnonb3oeaHuu OGamyukKoe C HU3KoU 4Yacmomolli moka
8036y)0eHusi nokazaHusi VDI 6ydym umemsb 60s1ee HuU3kue 3Ha4eHusi. U Hao6opom,
ons 6onee ebicokol Yyacmombl noka3aHusi VDI 6ydym 3aebiweHbl.

FAPAHTUMHDBIE OBA3ATENIbCTBA

Mpeanpusatue-nsrotoButens  rapaHtupyeTr  paboTocnocobHOCTbL  MeTanno-
AeTekTopa npu ycnosuv cobniogeHns notpedbutenem ycnosuii akcnnyaTtaumu.

["apaHTUHBIN CPOK SKCNNyaTaumm - 24 mecsaua co Hsi NPOAaXM.

B TeyeHue rapaHTUHOrO cpoka OOGHapyXEHHbI MNPON3BOACTBEHHBIN AedeKT
6ecnnaTHO yCTpaHsieTCs W3roTOBUTENEM, MpU  YCINOBUM OTCYTCTBUS MEXaHWYECKUX
NOBPEXAEHMIN 3NEKTPOHHOrO 6roka n gaTynka npnbopa.
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Boiee moapo6HO 06 3TOM U APYTHX METAILIOAETEKTOPAX, Bbl MOJKETE Y3HATD Ha calite
WWW.MDREGION.RU wunu 00paTuthes K 0QHIHAILHOMY JUIEPY B ONMKaiIIeM ropose:

L_ACTpaxausn r. bapunaya
Kpachas nabepexnas 37, og. 610 V. Torons, 47/np. Jlenuna 10, o¢. 303 TL"Ynprpa"
Ten.: 8 (8512) 624-724, 8-927-282-47-24 Tem.: 8 (3852) 609-610, 8-913-210-96-10
E-mail: mdregion30@yandex.ru E-mail: mdregion22 @yandex.ru
. Banrorpan . Banorjaa
p. Jlenuna 86, og. 215 Ip. MMo6exnst 33, od. 50
Ten.: 8 (8442) 505-905, 8-927-510-59-05 Ten. 8 (8172) 58-20-90, 8-921-238-20-90
E-mail: mdLegmnSA@;Landﬂx.Lu E-mail: mdregion35@yandex.ru
r. Exarepundypr . Mxerck
VY. 8 Mapra 212, o¢. 208 V. Yamyprekas 304, od. 213
Ten.: 8 (343) 311-20-50, 8-963-275-29-65 Ten.: 8 (3412)-770-170, 8-922-517-01-70
E-mail: mdregion96@yandex.ru E-mail: mdregion18@yandex.ru
I:_ﬁ.oumap;().ua r. Kazaun
Y. Kapna Mapkea 110, od. 306 V1. Uepusimesckoro.43/2; 0. 305 Ten.: 8 (843)
Ten.: 8 (8362) 321-690, 8-927-882-16-90 290-20-10, 8- 987-290-20-10
E-mail: md12region@yandex.ru E-mail: mdregion16@yandex.ru
r._Kanyra L. Kupos
V. Kubansunua 21, od. 3 V. opca 95, od. 237
Ten.: 8 (4842) 40-20-90, 8- 930 754-20-90 Ten.: 8 (8332) 70-52-71, 8-912-337-33-33
E-mail: mdregion40@yandex.ru E-mail: mdregion@yandex.ru
. Koctpoma cJunenk
V. Bana Cycanuna 50, od.112, V. Banmounsix 11, oduc 3-33
«KocrpomanpoekT» TBL «KonTuHEeHT»
Temn.: 8(4942)49-90-70, 8-915-929-90-70 Ten.: 8 (4742) 378-378, 8-903-643-83-78
E-mail: mdtegmné&@;candﬂx.!_u E-mail: mdnegmnﬂ&@_yandex.m
L. Marauroropck r. Ha0epe:xubie Yesanbl
IIp. Jlennna 130, od. 301 I1p. Baxurosa 30/10, maBunson 19A, TL] "Kanuran"
Ten.: 8 (3519) 444-024, 8-902-600-48-18 Ten.: 8(8552)78 06-06, 8-927- 048-06-06
E-mail: mdtegloﬂ_’lﬂ@#andﬁx.m E-mail: mdregion-16@yandex.ru
r. Huzxnuii Hosropon r. HoBocudupck
VYn. Haanaesa 51, od. 25, T "Cokon" V. ®pymnse 5, o¢. 217/1
Ten.: 8 (831) 212-90-20, 8-963-232-90-20 Ten.: 8 (383) 239-1-239, 8-983-310-12-39

E-mail: mdregion52@yandex.ru E-mail: mdLegLoJJSA@;Landex_Lu



r. Open,
V. Oxtsbpeckast 35

Temn.: 8 (4862) 630-610, 8-930-630-06-10
E-mail: mdregion57@yandex.ru

LOwmck
V. Jlexabpuctos 45, od. 429
Temn.: 8 (3812) 635-600, 8-962-058-56-00

E-mail: mdregion55@yandex.ru

. Ilepums
VY. Cubupckas 9, od. 207
Tl'octunuua "lentpanbHas"
Ten.: 8 (342) 212-31-41, 8-952-319-49-09

E-mail: mdregion59@yandex.ru

r.CapatoB
VY. Tankucros 28, od. 233A

Ten.: 7 (8452) 935-735, 8-927-223-57-35 E-mail:
mdregion64@yandex.ru

r. TamboB
V. H.Buprtst 16, od. 301, TL{ "FOmus"
Ten.: 8 (4752) 310-210, 8- 902 731-02-10

E-mail: mdregion68@yandex.ru

L_YILAHORCK
V. JIeBa Toncroro 38 (I'TIU-10), od. 323
Ten.: 8 (8422) 750-400, 8-937-455-04-00

E-mail: mdregion173@yandex.ru

r. Yebokcapsl
V. K. Mapkcea 52/2, 0d.232
Ten.: 8 (8352) 22-95-95, 8- 917-078-95-95
E-mail: mdregion21@yandex.ru

L. Openfiypr
Vn. Coserckas 27, od. 207, TI] "BAIIHA" Ten.: 8

(3532) 40-58-78, 8-922-829-93-03
E-mail: mdregion56 @yandex.ru

L. Ilenza

V1. MockoBekas 71, od. 205 Toctunura «Poccus»

Ten.: 8 (8412) 760 260, 8-902-206-02-60
E-mail: mdregion58@yandex.ru

r. PocToB-Ha-/lony
V. Mermxunckoro 2J1, o. 116/1
E]_[ ll@opyM"
Ten.: 8 (863) 270-02-04, 8-928-270-02-04
E-mail: mdtegmnﬁl@gaandex.m

r.Crarponons
V1. Mupa 409, od. 111
Ten.: 8 (8652) 660-700, 8-968-266-07-00

E-mail: mdregion26@yandex.ru

L. Tyna
[p. Jleruna 96, od. 2095, roctiuanma «Tymay

Ten.: 8 (4872) 790-600, 8-930-791-06-00
E-mail: mdregion71@yandex.ru

r. Yopa
[p. Oxts6ps 1/2, od. 210
Ten.: 8 (347) 266-29-29, 8-927-236-29-29
E-mail: mdregion02@yandex.ru

L Yenafunck
V. Kapna JInbkuexra 2, od. 223
Ten.: 8 (351) 22-33-120, 8-919-123-31-20

E-mail: mdregion074@yandex.ru
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