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OBLUME CBEOEHUA

Metannogetektop BEPKYT-5 npeagHasHaueH pnns noucka M uaeHTudukaumm
MeTanIM4YeCcKux NpeaMeToB B AU3/IEKTPUYECKNX (CYXOM CUAMKATHbLIM Necok, AepeBo U T.M.)
n cnabonposoaswmx cpefax (FPyHT, KMPNUYHbIE CTEHbI U T.M.). MNpnbop MOXeT HaxoauTb
NpUMeHeHne:

e B KPMMMWHANNCTUKE;

e B MHXEHEpPHbIX BOMCKAX;

e B XWIMLHO-KOMMYHa/IbHOM XO35INCTBE, CTPOUTENbCTBE WM MOXAPOTyLUEeHUU ANns
noucKa NoA3eMHbIX KOMMYHUKaLMn, TpybonpoBoaoB, kabenewn, /lOKOB KOMOALEB,
rMAPAHTOB, BEHTWU/IbHbIX KOMMAYKoB U T.4.;

e B apxeonormu u KnagouckatenbcTse.

Mpnbop npeaHasHayveH Ana paboTbl B cneayowmx yCoBusX:
e TeMmnepaTypa okpyXatlLen cpeabl oT -20 go +50°C;
e  OTHOCUTENbHas BNAXHOCTb A0 98% npu TemnepaTtype +25°C;
e aTMocdepHoe gaBneHune ot 630 go 800 MM.pT.CT.

KOMIMJEKT NMOCTABKU

DNeKTPOHHbIN 610K

AdaTtuunk

Teneckonuyeckas wTaHra
MHCTpyKumMa no akcnayaTaumm
YnakoBo4YHas Kopobka

FonoBHble TenedoHbl (HayWHUKKN)™
CyMka ans nepeHockmn™

Yexon Ans 3N1eKTPoHHOro 61oka*

* - npuobpeTaeTcsa oTAeNbHO



OCHOBHbIE TEXHUYECKUE
XAPAKTEPUCTUKUN

MakcuManbHasa AanbHOCTb
o6HapyxeHun:

NaTyHHbIN ANCK, AMaMeTpoM 25 MM - 45 cmM;

npeaenbHas - 250 ¢cmM;

Pe>kuMbl MHAMKaLUUN:

3BYKOBad MHOIOoTOHaNlbHas,

Bu3yanbHas (OKK-gucnnen c paspeweHmem 128x64
TOYKN);

Pe>xuMbl nomucka:

BCE METaNbl,

AUCKPUMUHAUMSA;

pEeXMM TOYHOro onpeaeneHuns (pin-point);

nekTponuTtaHue:

4 anemeHTa (MM akkyMmynastopa) «AA»;

Tok noTpe6bneHus, MA:

TOK gatumka 1 - 120;

ToK gatumka 2 («TYPBEO») - 150;

MakcumanbHoOe BpeMs
HenpepbiBHOW pa6oTbl,
yac:

TOK gatymka 1 - 20;

TOK aatuymka 2 («TYPBO») - 18;

Fa6aputHbie pasMmepbl, MM:

Tesieckonuyeckas wraHra - 1100-1300 X 200;

3NEKTPOHHbIN 6110k - 110 X 105 X 68;

Macca npu6opa, Kkr:

-1,3.

NMpuMeyaHusn.

e MakcuManbHas AanbHOCTb OBHapyXeHUs - MakCUMasbHO BO3MOXHas AMCTaHUMSA
obHapyXeHuns obbekTa Mpu OTCYTCTBMM BHELWHMX Momex Ansa gatumka DD10"-
7klM4 Ha MaKCUManbHbIX HAaCTPOMKaX YyBCTBUTENbHOCTH.

e Tok noTpebneHns n BpeMsa HenpepbiBHOW paboTbl - MpU OTCYTCTBMM 3BYKOBOW
WHAMKALUMW W C BbIKJIOYEHHOM MOACBETKOM AMCNAes MNpu  UCNONb30BaHWUM
AKKYMYNATOPOB, eMKOCTbi0 2700 MA-Y.

e Macca npubopa — ¢ yCTaHOBIEHHbIMW 3/IEMEHTaMN NUTaHUS.




BBEOEHUE

N3 Teopuum >neKTpOMarHUTHOrO B3auMMOAENCTBMS BUXPETOKOBOro JaTtyuMka C
MeTanIN4eckuMn obbeKTaMn M3BECTHO, UYTO CUrHan MPUEMHON KaTyLKW, MOpPOXAAEMbIN
3/1eKTPOMAarHUTHbLIM rnonem, HaBOANMbIM BO36Yyxaatowen obMoTKOM nartyuka,
XapakTepusyeTcs He TONAbKO aMnauTydon, Ho u das3oi, T.e., ABASETCA BEKTOPHOM
BEJIUYNHON.

BennunHbl amnautyabl M dasbl 3aBUCAT OT 3NeKTPODU3NYECKMX MNapaMeTpos
06bEeKTOB, TaKMX KaK 3MeKTPOrNpoBOAHOCTb, MarHWTHas MPOHULAEMOCTb, rnybuHa
3aneraHus, reoMeTpus u T.A4.

TO4yHO onucaTb XapakTep B3auMMOAENCTBMS JaTyMka C  MeTa/yIMyecKuMun
obbekTaMyn BeCbMa CfIOXKHO, Yy4uuTbiBas MHoroobpasue snusOWwMX dakTopos. OAHaAKO
OTMETUTb HeKOTopble 06Lne 3aKOHOMEPHOCTU MOXHO.

Bbilwe Mbl YNOMSHYAM O TOM, YTO CUrHan AaTyuka - 3TO BEKTOpHas Benu4yuHa,
XapakTepusylowasaca amnantyaon n dason. Ecnm nogHOCUTbL Kakou-nnbo MeTananyeckunn
npeaMeT K AATYMKY, TO OYEBMAHO, YTO BESIMYMHA 3TOro BekTopa 6yaeT MeHsATbcs. [Mpu
3TOM KOHel, BekTopa 6yAeT onucbiBaTb Ha KOOPAMHATHOM MJIOCKOCTU HEKOTopble (Urypsbl
(nyun, netnm n T.4.). Takne Gurypbl NpUHATO HasbiBaTb rogorpadamu. OHmM Hambonee
NMOMHO OMMWCLIBAIOT C/IOXKHbIA XapaKTep B3auMOAENCTBUA AaTuMka C MeTanIMyecknumm
obbekTamu.

Mpwn aHanuse ro,qorpacbos cnefnyeT 3anoMHUTbL HECKONTbBKO obwmnx npasun:

e roporpadbl HeboOMbWKX N cpesHUX peppoMarHMTHbIX 06bEKTOB pacrnonaralTcs B
NeBOM KBaapaHTe (T.e. MMEelT oTpuuaTeNbHbll OTHOCUTENBLHO BEPTUKANbHOM OCK
Yyron HaksoHa);

e rogorpadbl 06BEKTOB M3 UBETHbIX MeTannoB M 60nblWMX (GeppoMarHUTHbIX
06beKkTOoB NiexaT B NpaBoOM KBagpaHTe (NOSIOXKUTENbHbIA Yo HaK/IoHa);

. yeM 6onblie nnowaab OTpaXkalllen MOBEPXHOCTU obbekTa M 4YeM Bbile ero
3/1eKTPONPOBOAHOCTb, TeM Honblue HakoH rogorpada Bnpaso;

e rogorpadbl cpeaHux u 6onbWKNX XenesHblX O6bEKTOB, Kak MNpaBuaoO, MMEKT
dopMy B BMAE NeTnu;

e rogorpadbl 06bEKTOB N3 LBETHbIX METaN0B B OCHOBHOM MPSIMbIE;

e B npaBuibHO cbanaHCMpOBaHHOM MO TrPyHTY npubope BEeKTOp rpyHTa
pacrnonaraeTcsi BAO/Ib FOPU30HTaNIbHOM OCHU.

MpuMepsbl roaorpacdoB HEKOTOPbLIX 06BLEKTOB NpuBEAeHbl Ha Puc. 1:

Doabra

Mosera @15 mm
I'panara @1 OaHka

Moneta 225 vy

I'sosan Jlrok konoaua

Puc. 1

Takum obpaszom, aHanusnpys GopMy M MonoxeHue rogorpada Ha KOOpPAUHATHOM
MJOCKOCTU MOXHO C OMpeAeneHHON CTeneHblo BEPOSITHOCTUM WAEHTUdUUMPOBaATL TUM
obbekTa.

Cnepyetr y4yeCcTb, UTO TMpuBEAEHHble npuMepbl rogorpadoB  SBNSKOTCA



MOeann3npoBaHHbIMA U HE YUUTLIBAIOT BAUSHUA MWUHEpanu3auuMuM rpyHTa. B peanbHbix
ycnoBusix dopma rogorpacda 6yaeT onpeaenaTtbCs Kak BEKTOPHas CyMMa CUrHanoB OT
rpyHTa M MCKOMOro obbekta. Hanpumep, peanbHblii rogorpacd MOHETbl C YUETOM BAUAHUS
MWHEpanu3aumMm rpyHTa MOXeT BbIFNsSAeTb creaytowmm o6pasom (Puc. 2):

Peanpubiii rogorpad

Curxai obbexra

Curnan rpyiTa ‘

Puc. 2

YeM Bblle MUHEpanusaums rpyHTa, TeM cuibHee 6yaeT uckaxeH rogorpad.

NnoAroToBKA NPUBOPA K PABOTE

JocTaHbTe MeTannoAeTeKTOp M3 KOpObKM. B TpaHCMOPTHOM MOMOXEHUM npubop
nmeeT BUA, M30bpaxkeHHblh Ha Puc. 3.

Puc. 3

Cobepute meTannoaetekTop. [Ana aToro:

cobepuTe WITaHIy MeTanoaAeTeKTopa;

YCTaHOBUTE 3NEKTPOHHbIN 610K Npubopa Ha KPOHLUTEMH LWTaHM;

YCTaHOBUTE Ha NJ1acTMacCoBbIl WTOK AaTYmK;

YCTAHOBUTE LITOK C AATYMKOM B METaJ/I/IMUYECKYH LUTaHry Ha Tpebyemyi ASNHY

MNCMONb3ys 3allenikn U 0TBEPCTUS B LUTAHre;

e MJOTHO W paBHOMepHO obMmoTanTe kabenb AaTtumka BOKPYr wTaHrn. CBo60AHO
6onTarowmncs kabenb MOXET BbI3BaTb JIOXKHble cpabaTbiBaHUs npubopa;

e MOAK/IOYUTE PasbeM AaTyMKa K 3N1eKTPOHHOMY 6110KY.

e ycTaHoBuTe 6aTapen B 3/1EKTPOHHbIN 6710K;

e  3aKpoWTe 3afHIOK KPbILIKY.

BHUMAHME! He 3atsarmBanTe y3nbl KpenneHuss M UKcauum TeseCKOMMYECKON LWTaHrm
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CTULIKOM CUSIbHO. B 0COB6EHHOCTU 3TO KacaeTcsl N1acTMacCoBOro BUHTA AaTyMKa M L@HIu.

B cobpaHHOM Buae npnbop nmeeT BUA, M306paxkeHHbI Ha Puc. 4.

lMnacTMaccoBbIin LUTOK

AdaTtuunk
LLTaHra

SNeKTPOHHbIN 610K —\

MoANOKOTHUK

———

LlaHroBbIl 3aXKUM

Puc. 4

NEPEOHAA NMAHENDb

BHewHWn BUA nepeaHer naHenu nokasaH Ha Puc. 5.

Puc. 5



Ha nepenHeil naHenn pacnonioXeH XWAKOKPUCTANIMYECKUIA AUCNNEN U KHOMKU
ynpasneHus npnbopom.

Bce KHOMKW yrpasfieHUs MMEKT pasHble nencTena ans KpaTKOBpPEMEHHOIo ”
ANUTENBHOI0 HaxXaTtus.
KHOMKW UMeIT criegytolee HasHavyeHune:

KHonka KopoTkoe Ha)xaTtue AnnHHOe Ha)kaTue

[MepekntoyeHne nporpaMm rnoucka. Bxoa B rnaBHOE MeHIO.

B

‘ Bxoa B pexum 6anaHcupoBkum no | Bxoag B MEHK MepektloyeHus U

®

rPYHTY. HaCTpOMKM AATYNKOB.

B pabouem pexume -

BKAIOUEHHUE/BhIKITIOUEHIE Bxoa B MeHO HACTPOWMKM NapaMeTpoB

CTaTM4YeCcKoro pexmuma. P P p

ancnnes.

B pexuMmMe MeH - nepeMelleHune

Kypcopa BBepX.
BM BkntoyeHne/BbIKOUEHNE pexuMma | Bxo4 B MeHIO HacTpoWKM napaMeTpoB
Awmckp ANCKPUMUHAUUN. ANCKPUMUHATOpA.

B pabouyem pexume - BbI3OB MEHKO
‘ 6bicTpoi HaCTpOWMKM OCHOBHbIX | Bxopg B MEHI0 HaCTpOWKM

MPOYEE

i napameTpos. [ONONTHUTENbHbIX napameTpoB
B pexuMmMe MeHW - nepeMelleHne | «npoyee».
Kypcopa BHU3.
B pabouyem pexvMe - yMeHblUeHue

3Ha4YeHUs OCHOBHOro rnapameTpa Wiu
BbI30B MEHI0 WCKJIIOYeHUs cekTopa | Bxoa B MeHI0 HacTpOMKW napameTpoB
ANCKPUMUHALMK (€CNN BKJTIOYEHO). 3BYyKa.

B pexume MeHO - rnepeMelleHne
Kypcopa B/eBo.

B pabouem pexume - yBenuyeHue
3HayeHUs OCHOBHOro napameTpa Wau
ob > BbI30B MEHI0 MPUHATMS  CceKTopa
Jovek/ | AMCKpUMMHALMM (eC BKJTIOUEHO).

B pexume MeHW - nepeMelleHne
Kypcopa Bnpaso.

Bxo4 B MeHI HACTpOIKW napaMeTpoB
noucka.

OyHKUMOHanbHas KHonka. [encreue . .
Bxoa B MeHIO HacCTpOWKW [eNcTBUS
MOXeT 6bITb HacTpoeHo

KHonkwu [Fn].

NoJib30BaTENIEM.

3AA0HAA U BOKOBAA NAHENA

Ha 3agHen naHenu anekTpoHHOro 6noka ( Puc. 6 ) pacnonoxeHsbl:

oTCekK Ans yCcTaHOBKW 6aTapei;

KlaBuLL@ BKIIOYEHUS/BbIKIOYEHNS NUTaHUS;

pasbeM faTumka;

Tabnumuka c cepunHbLIM HOMEPOM 3/1IEKTPOHHOro 6r10Ka.




Kpblwka 6aTapeinHoro
oTceka

Bbiknoyatenb nuTaHnsa

PasbeM gatumka

CepuiiHbln HOMED

Puc. 6

KHoMKa BKIOYEHUS/BbIKIOYEHUS MUTAHUSA ABNSETCS <UHTENNEKTyaslbHOW» U
HEKOTOpble AONOSHUTENbHbIE DYHKLUM 3TON KHOMKWM MOryT HaCTpamBaTbCsA MOJSib30BaTesieM
yepes MeHio.

Ha neson 60koBOWM naHenu anekTpoHHoro 6noka ( Puc. 7 ) pacnonoxeHo rHesno
AN NOAKMOYEHUS rONOBHbIX TenedoHOB (HaYLWHNKOB) U CBSA3U C KOMMbIOTEPOM.

Paszbem HaywHwukos/cBsA3m ¢ MK

Puc. 7
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OUCNNEN

MeTtannogetektop <«BEPKYT-5» uMeeT XWAKOKpUCTan/JMYECKUn Aucnien,

n3obpaxkeHHbI Ha Puc. 8.

Il SKM L

~

A

T +47

TURBO -003

Puc. 8

B pabouyeM pexume Ha MHAUKATOP BbIBOAUTCS Creayrowas MHbopMaums:

12

rogorpad curHana ot obbekTa;
pexum paboTbl npubopa:
= A - pexuMm «BCce MeTannbl»
= D - BK/OYEH ANCKPUMWUHATOP
= V- BKJIIOYEH AMCKPUMUHATOP B peXnMe «BulyasibHas
ANCKPUMUHaLMNA»
= C - cratnyeckunin pexum (Pin-Point);
I - ypoBeHb 3apsija 6aTapen nuTaHus;
~ - BKJIIOYEH PUIbTP 3NEKTPOMNOMEX;
T - nHamMkaTop BKAOYeHMs aBTobanaHca rpyHTa (nNpu nposBeAeHWW MOACTPOMKM
Ha HeKOTopoe BpeMsi cMeHsieTcs Ha R);
nHaekc (4mcno VDI) obbvekTa;
PENTUHI uenn (ecnun BKIOYEH);
YpPOBEHb curHana ot obbekTa (cTonbuk cnpasa);
MEHI0 OCHOBHbIX NapaMeTpoB (Mpu HAaCTPOMKe OCHOBHbIX NapaMeTpoB npubopa);
S (AH) - BktoveH punbTp SFT (MK aHaNoroBbIN pexum);
K — Bk/ItOYeH PUNbTP NoAaBAEHUS KPYMHbIX 06bEKTOB;
M - BkatoyeH DUNLTP NOAABIEHUS MENKUX 06bEKTOB;
L (M, H) - pabouas yactoTa gatyunka (L — HM3kasa, M - cpeaHsis, H — Bbicokas);
TURBO - Bk/toUveH pexunm «TYPBO»;
MHAMKaumnsa 3HavyeHns banaHca rpyHTa (-003);
WHAMKAUNS BKIKOYEHUSI pexuma NoACBETKM Ancnnes;
WHAMKATOP 3BYKOBOro Npoduns AMHaAMUK/HaYLIHUKK;
HOMEep YyCTaHOBMIEHHOW NporpamMMbl MOUCKA;



BKIMFOMEHUE/BbIKIIOYEHUE NMPUBOPA

Mepea BkAtoYeHMEM Npubopa BHUMATENbHO MPOYTUTE MHCTPYKUMIO. [pu Kaxaom
BK/IOYEHUN nNpubopa MpouMCXoAMT aBTOMaTUYeCcKas KOMMeHcauus gaTyvka no BO3AyXY.
D70 HeobxoAMMO AN MOACTPOMKM 3NEKTPOHUKM npubopa K napamMeTpaM OKpyxKatoluein
cpeabl. B cBA3M C  3TUM  BKOYeHWe TpebyeTcsa NpouM3BOAUTL B CleayioLein
nocneaoBaTeNlbHOCTU:

e  BO3bMWUTE NpubOP B PYKY 3@ PYyUKYy, OMNMPasiCb JIOKTEM B MOAJIOKOTHUK. [ns
NydlWero  3aKkpenfieHnss  pyKWM  WUCMOSb3yWTe  CrneumanbHbil  peMeLlok,
pacrosioXeHHbI Ha NOAIOKOTHUKE;

e  MOAHWMMTE AATUMK OT FPyHTa Ha YPOBEHb MOSCa;

e ybeauTecb B OTCYTCTBUM NO6AN30CTM OT AaTumka (B paauyce 2,5 meTpa) KpynHbIX
MeTanIn4yecknx o6bLeKTos;

e BKIIOUMTE NuUTaHue npubopa — nepeBeauTe Knasuwy BBepX, B nonoxeHwue [I].

Mocne BKAYEHWS, Ha AWCNee MosSBUTCA WHGopMaums 06 yCTaHOBIEHHOM
JaTyMKe, KONMYeCcTBE HaCTPOEHHbIX [AaT4yMKOB, BepcuMM U AaTe NporpamMMHOro
obecrneyeHns npubopa, a TakK Xe nMoACKa3ka no GYHKUMAM KHOMOK B MEHKo
BktoyeHus (Puc. 9):

Aatumk: D10-7%* 1

Bepcusa : 5.17%
OaTta : 01.01.2016%

[AP] - 3aB. HacTp
[+] - ycT. patunka
[Fn] - Start menu

Puc. 9

*MHdopmaums B Bawem npubope MOXeT OTIMYaTbCA OT YyKasaHHOW B
WHCTPYKLMK.

Ecnu KoMneHcauusi npoLuna ycnewHo, npubop npourpaeT Menoauio n nepenaet B
pexum noucka (Puc. 10) (MHdOpMaLMa Ha AMUCMSIee MOXET OT/IMYaTbCs B 3aBUCUMOCTU OT
YCTaHOBNEHHbIX HacTpoeK):

Il SKM M TURBO -003
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B npoTwBHOM cny4yae, nocne TPEBOXHOW MenoauMuM MOSIBUTCS  HaAMWUCh,
rnokasaHHas Ha Puc. 11:

[daTumk He CKOMMNeHcupoBaH!
MoBTOpHNTE

KoOMMneHcauuro!

Puc. 11

B 3TOM cniyyae Heo6Xx0AMMO BbIK/HOUMTL NPUEOP M MOBTOPUTbL KOMMEHCALMIO B
ApyroM MecTe (npeaBapuTenibHO y6eAMBLUMCL B OTCYTCTBUM  pPSAOM  KPYMHbIX
MeTanIMYyeckux o6bekToB). ECnM npu oOTCYTCTBMM BOAM3M AaTyMKa MeETasIMUYeCcKUX
06BbEKTOB, KOMMEHCaUUsi He MpPOWCXOAMUT, MPOBEpbTE MNpPaBWIbHOCTb MOAKIIYEHUS U
HaCTPOMKMN YCTAHOBNEHHOrO AaTuvka. ECiM AaTumk Moak/oyeH MpaBuiibHO, HAcTpoiika
[aHHOro AaTyMka NpousBeAeHa Mo MHCTPYKLWUK, 06paTUTECh B CEPBUCHbIN LIEHTP.

Bbik/toueHne npnbopa oCyLEeCTBASETCS NEPEBOAOM KNABULWM BHU3, B MONOXKEHNE
[0]. Mocne nepeBoja knaBuwKM B MonoxeHve [0], OTK/OUYEHWE 3NEKTPONUTaHMS
NpoMCXOAMT He cpasy, a yepe3 HekoTopoe BpeMsi (A0 10-M ceKyHA B 3aBMCMMOCTU OT
pexuvMa paboTbl), Heo6x0AMMOE NSl COXpaHEHWUs HAaCTPOeK B NaMsitu npubopa.

MEHIO BKJITFOMEHUA

Mpn BkAoveHun npubopa MMeeTCs BO3MOXHOCTb He A0XMAASACb MpPOBeAeHUs
KOMMEeHcauun no BO3AyXy W MOJIHOrO BKOYEHUS npubopa, BOWTM B MEHIO HACTPOMKM
CUCTEMHbIX NapaMeTpoB.

[Ons Bxoda B MEHI CUCTEMHbIX MapaMeTpoB Heob6XxoAMMO BKAOUUTL Npubop,
yAaepxuBasa HaxaTton kHonky [Fn] (Puc. 12).

Start Menu

— C6poc HacTpoek
Bbi6paTb gaTumk
HacTtpouTb faTumk
Ao6aBnTb gaTumk
baTtapes: NiMH

Puc. 12
B MeHI0 BKIOUEHMS 4OCTYNHbI creayowme GyHKUNm:

e C6poc HacTpoek. Mpu HaxaTuu Ha KHomMKy [+] 6yAeT ocyllecTBieHa yCTaHoBKa

BCEX HACTpPOeK Ha 3aBOACKME 3HayeHus. MapaMeTpbl HACTPOEHHbIX AATYMKOB MpU
14



3ToM coxpaHstotcs (Puc. 13).

BHUMAHMWE!

YcraHaBnuBaloTcs
3aBoAckue
nporpamMmbi!

Puc. 13

e Bbibpatb patumk. [lpn HaxaTum KHonmku [+] BKAOYaeTcs MeH Bblibopa
natumnka (Puc. 14).

Bbi6epute npochuib

AaTymKa
D9x12-14
41, [1] - Bbl6Op
[+] - npopmosmkurtb
Puc. 14

Buibop npoduna patumka ocylwecrsasetcs  kHonkamu [1], [V,
akTuBaumsa npodunsa - KHonkon [+].

e Hacrpoutb paTtumk. lNpu HaxaTumM Ha KHonky [+] BKAOYaeTcAa nporpamMma
aBTOMaTM4YeCKOM HAaCTPOMKKN AaTyMKa Ha TeKyLWwmMi Npodunb.

e [lo6aBuTb HOBbLIM AaTuMK. [lpy HaxaTuM Ha KHomky [+] BkAOYaeTcs
nporpaMMa aBTOMATUYECKOW HaCTpPOMKM JAaTyMKa C BO3MOXHOCTbIO Bblbopa
npodunsa gatduunka (Puc. 15).

Bbi6epuTte npocdunb
AaTymKa

D9x12-14

[{1, [1] - Bbi6op
[+] - npomosmxurtb

Puc. 15
15



Boibop npoduna patumka ocywectensietcs kHonkamm [1], [1], 3anyck
aBTOMaTM4eCKO HaCTPOMKK - KHOMKOM [+].

e bBartapesa. C nomowbi0 AaHHOIMO MapaMeTpa MpOM3BOAUTCS YCTaHOBKa Tuna
ncnonb3yemon 6atapen nutaHusa (cm. ctp. 30).

BAITAHCUPOBKA MO NPYHTY

BanaHcMpoBka MO  TPyHTY  HeobxoaAMMa  ANS  YMEHbLUEHWS  BAUSIHUS
MWHepanu3auMn rpyHTa BO BpeMs noucka. bes mpaBunbHO npoBeaeHHON GanaHCMpPOBKM
MeTansIoAeTEKTOP He CMOoXeT obecneynTb AO/MKHYK AafibHOCTb OBHapyXeHus 06bekToB
noucka W KOPPEKTHY WAEHTUdMKAUMIO TUMNOB O6LEKTOB, MPW 3TOM MOFYT MOCTOSIHHO
NMPUCYTCTBOBATb JIOXHbIE CUTHAsbl AAXe Ha FPYHTE, B KOTOPOM HET MeTasnna.

[ns npoBeAeHus 6anaHCMPOBKU MO FPYHTY HEOGXOAMMO BbIMOSIHUTL Crieaytollee:

1. onpepenuTe y4yacToK rpyHTa, CBO6OAHbIN OT MeTanindecknx o6bekTos. [N aToro
B pPeXWMe noucka npocKkaHWpymnTe yyacToK rpyHTa U HalauTe Mecto, rae npubop
He AaeT curHasoB OT 06beKkToB (OpMEHTUPOBOYHO, 1,5 MeTpa B paanyce);

2. NoAHWMUTE AATUMK Ha YPOBEHb NoOsica OT FPYHTA;

3. HaxmuTe KHonky [BF]. T[pubop neperger B pexuM aBTOMaATUYECKOW
6anaHcnpoBku no rpyHTy ( Puc. 16 ):

br: +003

Fn: +180

_________q_________

Puc. 16

B npaBov BepxHel 4acTu wuHAMKaTopa BbiBOAMTCA ¢da3a banaHca rpyHTa B

rpagycax, B BepxXHel neBo/ — ypoBeHb MUHepanmM3aumm B YCNOBHbIX eAnHuLax, B
NeBOM HWXHen 4vactn - pexum 6anaHcuposkm (A - aBTOMaTuveckun, P -
pYy4HOW).

4. TnaBHO, NpuUBGAU3UTENBbHO, B TEYEHME OAHOW CeKyHAbl, MOAHECUTE AaTYMK K
FPYHTY cCBepxy BHW3, u3berasi yaapoB AaTYMKOM O TpaBy, KaMHW U Apyrue
06bekTbl. CKOpOCTb MOAHECEeHWUsI AaTuMka J[OokHa OblTb Takol, 4YTO6bl OH
ONYyCTUACS A0 YPOBHSA FPpyHTa NpuUBAN3WUTENbHO, 3a OAHY - ABe CeKyHAbl. Mpu
NoAHEeCeHMN AaTymka K FPyHTY, Ha aucnnee 6yaeT BbIpUCOBbLIBATHCS JIMHUS U3
LUeHTpa B JIeBYl0 CTOPOHY 3kpaHa* (Puc. 17). OnyckawTe gaTymk Ao Tex nop,
noka NMHUS He AOMAET A0 SIeBOro Kpas Aucnnes, He AoMycKas yAapoB AaT4MKOM
O FPYHT, TyCTyt0 TpaBy M T.4.

16



M=102 br: +005

Fn: +180

Puc. 17

npw ycnewHomn 6anaHcmpoBke, Npnbop npourpaeT Mesnoauto

HaxmunTe kHonky [BI] ana nepexona B paboumin pexum;

€C/IM OTCTPOWKa OT rpyHTa He Npoun3oLuna, NoAHUMUTE AATUMK Ha YPOBEHb Mosica,
3apepxuTe ero Ha 1-2 cekyHAbl (MOKa SIMHMA OT FPyHTa He COMAETCH B LEHTpE) n
NOBTOPUTE NMYHKTbI 4-6.

Nowu

MepenTn B pexuM pyyHor 6anaHCMPOBKM FPyHTa MOXHO, Haxas KHonky [-] wau [+].
B pyyHOM pexwumMe Bbl MOXeTe BPYyYHYIO M3MeHWUTb a3y 6anaHca rpyHTa, HaCTPOEHHYIO B
aBTOMaTM4yeckoM pexume. [pu 3TOM aBTOMATMUYECKU OTKAUMTCA aBTobanaHC rpyHTa
(napametp «CKOPOCTb ABI» yctaHoBuTCS B nonoxeHne «BbIKJ1»). [Ona BkatouyeHus
dyHKUMKN aBTObanaHca HeobXxoAMMO BOMTM B MEHIO HAaCTPOMKM MapaMeTpoB MOucKka u
ycTtaHoBuTb napameTp «CKOPOCTb ABI'» Ha Tpebyemoe 3HaueHue (cTp. 26).

*ECnn npyv NoAHECEeHMW paTumKka K FPYHTY CUrHan uaeT M3 UeHTpa BnpaBo - 3TO
roBOPWUT O HEMpPaBW/IbHOM HACTpoKKe HadyanbHoN dasbl. [N KOPPEKTUPOBKM Mpou3BeanTe
HaCTpOMKyY AaTuuka.

Ecnn nocne nposeneHus 6anaHca rpyHTa, 3HadyeHue BIN 3HaunTenbHO OT/MYaeTcs OT
Hyns - 3TO MoXeT 6biTb MPUYMHON HENPaBWIbHOW YCTAHOBKM MapaMeTpa <«HayanbHas
¢asa» npwm HacTpolike gaTymka. B aToM cnyyae pekoMeHAyeTCs MPOM3BECTM MOBTOPHYHO
HaCTpOMKyY AaTuunka.
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OCHOBHbIE NAPAMETPbl HACTPOUKU
NMPUBOPA

[locTyn K OCHOBHbIM NapaMeTpaM HaCTPOIiKM ocyllecTBAsieTCcA u3 pabouero
pe>xuma npm6opa Ha)kaTtneM KHonku [1]. Mpy Ha)kaTnM Ha 3Ty KHONMKY, B IEBOM HU)KHEM
yrny aucnies NosiBAISieTCs Ha3BaHME NapaMeTpa U ero Tekyllee 3Ha4ueHue, HanpuMep,

«YC: 15» (
Puc. 18).
B SKM M: TURBO -003
A |
T :
? i
3 YC: 15 !
Puc. 18

Mpy KaxaoM MNocieayloleM HaxaTuu Ha kHonky [$] mpoucxoaut nepexoa oT
OAHOrO napaMeTpa K JApyromy. W3MeHeHMe 3HayeHWs napameTpa OCyLlecTBAsSeTCS
knasuwamu [-] v [+]. MNMpu HaxaTun knasuwun [-] NPOUCXOAUT YMEHbLUEHWE 3HA4YeHUs
napameTpa, NpuM HaxaTuu knasuwu [+] - yBenudeHue. Ecnn B TeyeHWe HEKOTOPOro
BpeMeHn (15-30 cek) He NpouM3BOAATCS HaXaTuUs Ha KHOMKU YMpaBfieHUs, TeKyLUni
napameTp ucyesaeT € 3KpaHa 0cBoboxAas MecTo Ana oTobpaxeHus curHanos o6bekToB. B
namaTn npubopa 3anoMuHaeTcs NocneaHU M3MEeHEHHbI napaMmeTp, W, eCn HaxoAsaCb B
paboueM pexume HaxaTb knasuwy [-] unu [+], TO 6yaeT OCYLLEeCTBNATLCSA U3MEHeHue
3Ha4YeHnsa nocnefHero napaMmeTpa, NpuU  YCNOBUW, 4YTO PpexuMm 6bicTporo obyuveHus
ANCKPUMUMHATOpa BbIKOYeH. Ecnn pexunm obydeHns AMCKPUMMHATOPaA BK/OYEH, TO ANS
HaCTpOMKM NocneaHero N3MeHeHHOro napameTpa TpebyeTcs NOBTOPHOE Ha)kaTue KiasBuwun

V1.
K OCHOBHbIM NMapaMeTpaM HAaCTPONKMN OTHOCATCA:

TA - TOK gatyumka,

Al - aBTONOACTpPOViKaA,

30 - 3BYyKOBOW Nopor,

YC - ycuneHwue,

MW -nopor naeHTndumkaymn.

[anee noApobHO paccMaTpuBaETCs KaXAblli U3 3TUX NMapaMeTpoB. B kBaapaTHbIX
ckobKax yKasaHbl AMana3oHbl peryiMpoBKH.

e «TOK OATYUKA>» (TA) [1...2] 3apaeT ypoBeHb MOLHOCTM, KOTOpas NocTynaeTt
B MOMCKOBYI KaTywky. [pu 3HayeHun TOoKa pAaTunka 2 (pexum <«TYPBO»),
npnbop obecneumBaeT MakCMMasnbHyl rNybuHY noucka, Npu 3ToM BpeMs paboTbl
aKKyMynaTopa cokpauwaetcsa. Ecnu 3HadyeHuMe Toka AaTymka yCTaHoBUTbL B 1,
BpeMsl paboTbl aKKyMynsTopa yBeM4YMBaeTCs, HO rybuHa Noncka CcoKpallaeTcs.
3aMeyaHue. Echn psgom ¢ Bamum nMeeTcs UCTOYHWUK 3/1EKTPOMArHUTHLIX NoMex
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(12N, apyron paboTatowmii npuéop 1 T.4.), TO ANS YMEHbLUEHUS BAUSHUSA 3TUX
nomex Ha npubop nonpobyiTe caenaTb TOK AaTyMKa MaKCMMasbHbIM U HECKOMbKO
YMEHbLNTb yCUIEHME. YMeHblUeHMEe ToKa AaTynmka MOXeT notpeboBaTbCs, ecnu
Baw npubop cozaaer nomexu Ans Apyrux npubopos, paboTaolumx psasoMm.

«ABTOMOACTPOMKA» (AM) [1...9] onpenensieT CKOPOCTb aBTOMATUYECKOW
noAcTporiku npubopa noa YyCnoBUS TpyHTa B AMHAMUYECKOM pexume (B
CTaTMUYECKOM pexuMe AaHHbl napaMeTp HUKaK He BAusieT Ha paboTy npubopa).
Mpn yMeHblIEHNN CKOPOCTM aBTOMOACTPOMKM rnybuHa noucka ysenuyumsaeTcs,
HO, MpW 3HA4YMTENbHOW MWHEepanu3auuu FpPyHTa, MOXET YXYALWMWUTbCS KayecTBO
pacrno3HaBaHMs 06BEKTOB, MOrYT MOSIBUTLCS /I0XHble cpabaTbiBaHWS OT FPyHTa, a
TaKkxe yXyAllaeTcs pasjgefieHne 06beKTOB, PacnosioXeHHbIX 6aM3Ko Apyr K
Apyry. ManeHbkne CKOpOCTM aBTOMOACTPOMKM PEKOMEHAYETCS MCMOb30BaTb Npu
rnybuHHOM noucke npu cnabo MuHepanu3auuMm TrpyHTa WU OTCYTCTBUM
MeTannomycopa. Ecnu ucnonb3yeTca HM3Kas CKOPOCTb aBTOMOACTPOMKW, TO
peKOMeHAYeTCS YMEHbLUNTb CKOPOCTb ABUXEHWUS AaTyMKa U OCOBEHHO cneauTb 3a
TeM, 4yTobbl AaTyMK pacrnosnarancs napaniefnbHO MO OTHOLWEHMWK K MOBEPXHOCTU
3eMnn, a, Takxe ABurancs 6e3 nepekocoB U PbIBKOB. YBesIMYEHWE CKOPOCTU
aBTOMOACTPOMKM MOXeT noTpeboBaTbCs NpM MOUCKE Ha 3aMyCOPEHHbIX y4acTKax,
roe TpebyeTcs nydwee pasfgeneHue CUrHanoB OoT 06bekToB. He pekomeHayeTcs
yCcTaHasnmBaTb napamMeTp «Al» MeHble 5-u.

«3BYKOBOW MOPOr» (3M) [0...20] onpefenseT MWHUManbHbIA YpOBEHb
curHana, npu  KOTOpPOM npubop  OCYyLLeCTBASieT 3BYKOBYK  MHAMKAUUIO
obHapyxeHHON uenu. Mpu yMeHbLUeHUM 3BYKOBOFO Nopora YyBCTBUTENbHOCTb
AeTeKTopa MOBbIWAETCS, HO W  YBEMYMBAETCA  KOJIMYECTBO  JIOXKHbIX
cpabatbiBaHuii. Mpubop byaeT pearmpoBaTb Ha Mefbyallune YacTulbl MeTanna u,
BO3MOXHO, Ha HEOAHOPOAHOCTU FPyHTa MPU ero CWbHOW MUHepanu3auuu. Ons
[OCTUXXEHWUSI MaKCMManbHOM rny6uHbl Noncka HeobxoamMmMo napameTp «3BYKOBOM
nopor» ycraHaBnMBaTb, MO BO3MOXHOCTU, MeHblUe, HO TakMM 06pasoM, 4TObbl
nouck 6bin KOMMOPTHBLIM, JIOXHble cpabaTbiBaHWs He pasapaxanu onepartopa.
Mpu yBenMyeHUn AaHHOro napameTpa KOMQOPTHOCTb MOMCKA YBENYUBAETCS, HO
rnybuHa ymeHbliaeTtca. be3 ocoboit HanobHOCTM He penariTe AaHHbIA NapaMmeTp
C/IMWIKOM  MasjieHbKMM. 3HauyuTeNbHOE €ero MOBblWeHWe yXYAWWUT KayecTBo
pacrno3HaBaHWs CUrHanoB OT KPYMHbIX LBETHbIX 06bEKTOB.

«YCUJTEHUE » (YC) [0...20] onpegenseT YyBCTBUTENBHOCTb
MeTannogertekTopa. Yem 6onblie ycuneHue, Tem 6onblle raybuHa noucka u Tem
bonee Menkne o6bekTbl npubop 6yaetr obHapyxuBaTb. [N Nony4yeHus
MakKCuMMasnbHOM rNy6uHbI Moucka ycuieHwe ycTaHaBNMBalOT B MaKCUMMasbHOe
nonoxeHuwe. Ans 6onee KoMGOPTHOrO MNOMCKa, a Tak >Xe ANs Moucka Ha
3aMYCOpPEHHbIX Yy4yacTKax M Ha TrpyHTax C MOBbIWEHHON MWHepanu3auunen,
ycunenne  Tpebyetcs  yMeHbwuTb. Be3  ocobolt  HeobxoAuMMOCTU  He
yCTaHaB/MBalTe [aHHbIN MNapaMeTp B MaKCuManbHoe nosoxeHue. [pu
WCMOSIb30BaHUM  METaNNoAEeTeKTOpa Ha TrPYHTE C  MOBbIWEHHbIM YPOBHEM
MWHepanulauuun, npubop He CcMOXeT paboTaTb C MaKCMMasbHbIM 3HAYeHUEM
ycuneHusa. B 3ToM cnyyae, npu yMeHbLUEHUW ycuneHuss 6yaeT AoCTUraTbCst
60nbwasa rnybuHa noucka, 4YeMm npu 6oMblUEM 3HAYEHUW ycuneHuu. He
peKOMeHAYyeTCs yCTaHaBnMBaTb 3HayeHWe ycuneHus, 6onbwe 16-u, T.K. B 3TOM
Cnyyae BO3MOXHbI JIOXHble cpabaTbiBaHus.

«MNOPOI' MAEHTUOUKALIUN>» (MU) [0...10] onpepensieT MWHUMasbHbIN
ypOBEHb CUrHana, npuv KOTOPOM MPOUCXOAMT 3BYyKOBas uaeHTUdMKauMsa u
oTobpaxeHne uucna VDI obHapyxeHHoro obbekTa. lpu ypoBHe curHana, He
AOCTUILLEM YCTaHOBNEHHOro 3HayeHuns MW, chblleH curHan cpeaHero ToHa w
uncno VDI He oTvobpaxaetcs Ha gucnnee. lNpu yBenudeHun 3HadeHus MW,
AOCTOBEPHOCTb  MAeHTUdMKaLMM nosbllwaeTcs, a rybuHa uaeHTudukaumm



yMeHbliaetcsa. [lpu  ycraHoBke napamMeTrpa Ha <«0», npubop 6Oyaer
naeHTUdULUMpoBaTh 06BEKT cpasy Npu O6HapyXeHuW, HO npu cnabom curHane
(rnyboko nexawmii nnn Menkuin 06beKT) BEpOSTHOCTb OWNOKN YyBENNUNBAETCS.

AONONHUTEJIbHBIE MAPAMETPbI
HACTPOWUKH

[ocTyn K AOMOAHWUTENbHLIM MNapaMeTpaM HacCTPOWKM OCYLUECTBASETCS Mpwu
NOMOLUW pa3BeTB/IEHHOrO MeHlo. Bce napameTpbl CrpynnuMpoBaHbl B OTAENbHbIE NOAMEH!O,
AOCTYN K KOTOPbIM BO3MOXEH KaK M3 MaBHOro MeHIo, Tak 1 C NoMoLbio H6bICTporo Aoctyna
nyTeM AJIUMTENbHOIO HaXXaTusi COOTBETCTBYIOLWMX KHOMOK B paboyeM pexume.

Bxoa B rnaBHOe MeHIO OCYLLEeCTBASETCA ANUTENbHbIM HaxaTtuem (6onee oaHown
CekyHAabl) kHonku [MP/meHio] (Puc. 19).

MEHIO MNAPAMETPOB

— 3BYK
Avcnnei
Mowunck
AvnckpuMuHaTOp
Mpouee
AaTtumnkn

Puc. 19
MapameTpbl pa3buTbl Ha cneaytowme rpynnbi:

3BYK

Avcnnen
Mowmck
AOunckpuMUuHaTop
Mpouee
AaTunkn

Bbi6op HEOBXOAMMOro pasfena ocyLlecTenseTca HaxaTtueM kHonok [1] u [4], Bxoa
B pasfen — HaXaTueM KHOMKu [+].
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MEHIO «3BYK»

3BYK (] Ctp1l

— FpOMKOCTb: 10
dkBanansep:
MpomkocTtb C.C: 8
CurHan. Knas: Bkn
Mpanumuya Fe: -15
Kosn-Bo TOHOB: 91F

Puc. 20

3BYK Ctp2

— Yacr. 3ByKa: 5
AOnwur. Fe: KOP
FpoMK. neperp: 8
FpomMk.cn.cur: 4
Mpomkoctb MN.T: 0

Puc. 21

B pasgene meHio «3BYK» foCTynHbI cneaylowme napameTpbl HAaCTPOMKK:

21

«FTPOMKOCTb» [0...10] onpegenseT TrpoMKOCTb 3BYKOBOW MHAMKALUK
obHapyxeHus uenu.

«IKBAJIAN3EP» M03BoMSIET HAaCTpanMBaTb PasfIMyHY0 rPOMKOCTb 3ByYaHWsi Ans
CUrHanoB c pa3sHbiMM uymcnamm VDI. [duanaszoH uyucen VDI pas36but Ha 12
CeKTopoB. [1na KaXaoro CeKkrtopa BO3MOXHO M3MeHeHue rpomMkoctu ot 0 go 17.
Mpwn ycTaHoBKe 3HayeHus 0 3ByK 6yaeT oTCcyTcTBOBaTb, 17 - rPOMKOCTb 3By4YaHus
ANA AaHHOro cektopa 6yaeT MakcumanbHOW. [ns BXOA@ B PEXWM HaCTPOMKK
IKBanansepa HaxmuTe KHonky [+]. Ha 3skpaHe nosABUTCA MEHI0 HACTPONKM
skBanansepa (Puc. 22):
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SkBanansep

17

Puc. 22

+6: +21

Kypcop noa cTtonbukoM yKkasbiBaeT, KakoW CeKTOp HacTpavBaeTcs B
AaHHbIW MOMeHT. CnpaBa BHW3Y AMUCNEs YKasblBAlOTCS YMCIOBble 3HayeHus
rpaHuy, cektopa 4ucen VDI, BbicoTa cTonbMKa COOTBETCTBYET TIPOMKOCTU
3BYy4YaHWS 3BYKOBOr0O CMrHasna B BbIbpaHHOM cekTope. [POMKOCTb 3ByYaHUs Takxe
BbIBOAUTCS B YMC/IOBOM BMAE Ha dKpaH Aucnes.

Bbibop cekTOpa HaCTpPOWMKW OCyLlecTBAseTcs knasuwamu [-] n [+], ycTaHoBKa
FPOMKOCTM 3By4aHus B BbibpaHHoM cekTope - [T n [{].

«T’POMKOCTb CEPBUCHbIX CUITHAJIOB» [0...10] onpeaensieT, C Kakomn
rpoMKoCTbio npubop 6yaeT nopaBaTb 3BYKOBble CUMHaNbl HaXaTus Kaswull,
BCMoOMoOraTefibHble MefnoAun Npu BKIOYeHMM npubopa, ycnewHon 6anaHCcMpoBKu
no rpyHTY, paspsaae akKyMynaTopHon 6atapeun v ap.

«CUTHAJTU3ALIUA HAXATUA KJNABULWL>» [Bka/BbikA] BK/AOYaeT wau
OTKJ/IIOHAET 3BYKOBOE NOATBEPXKAEHNE HAXATUSA K/TaBULL.

F'paHuua Fe - [-85...+85] onpeaensieT rpaHnuy pa3saena 3ByKOBOW MHAMKAUUKW
YepHbIX M UBETHbIX Lenen B 3aBUCMMOCTM OT yncna VDI. OT HEKOTOpbIX MeNKuX
LBETHbIX 06BEKTOB, B CBSA3WN C BAUSHUEM MUHEpPanuM3auuu rpyHTa, CUrHan MoxeT
nonacte B obnacte otpuuartenbHbiXx uyucen VDI. YTo6bl MCKAOYUYUTL MPOMYyCK
Takux o6bEKTOB YCTaHOBWUTE MapaMeTp CO CMELEeHMEM Ha HECKONbKO eauHWL B
obnacTb oTpuuaTenbHbIX YMcen. Bbl MOXeTe TakK e UCNosb30BaTh 3TOT NapameTp
ANS  HACTPOMKW 3BYKOBOMO pasfeneHnss HeKOoTopbix 06bekToB, Hanpumep,
yCTaHOBMB 3HayeHue napameTpa Ha [+10], HM3KMM 3BYKOBbIM TOHOM 6yayT
3By4YaTb He TOJIbKO (eppoMarHuTHble 06beKkTbl, HO K onbra, U HekoTopble
Apyrve o6bekThl.

«KOJIMMECTBO TOHOB>» [1F, 2F, 3F, 10F, 91F] no3BonseT yCTaHOBUTb TUN
3BYKOBOW MHAMKALMM 06HapYy>XeHHbIX NpMbopoM 06bHEKTOB.
= [pwn 3HayeHun 1F, npubop pearnpyeT Ha BCe ObHapy>XeHHble 06bEKTbI
OAHMM 3BYKOBbIM TOHOM. YacTtoTa 3BYKOBOrO CWUrHana ornpeaensiercs
napamMeTpoM «4yacroTa 3ByKa>.
= [lpn 3HadyeHun 2F, O6ypeTr cCnblleH HU3KWUIA 3BYKOBOM TOH nMpu
obHapyXeHun Menkmx deppoMarHUTHbIX O6BEKTOB, BbLICOKMI TOH Mpwu
obHapyxeHun o06bLEeKTOB M3 LUBEeTHbIX MeTannoB. [paHuua pasgena
3BYKOBOW MHAMKAUMM (HU3KWI WAW  BbICOKMWA TOH) onpeaensiercs
napamMeTpoM YepH/uBeTHble€ B MEHIO 0OLLMX HACTpOEK.
* [pn 3HadeHun 3F, 6ydeT CAbllEH HU3KWA 3BYKOBOW TOH Mpu
06Hapy>XXeHUn Menkux peppoMarHMTHbIX 06bekToB, 60onee BbICOKMIA TOH
- Npu obHapyxeHun honbroobpasHbiX 06BHEKTOB M BbICOKMI 3BYKOBOW
TOH - AN 06beKToB M3 UBETHbIX MeTannoB (uucna VDI +15...4+90).
[paHnua pasgena 3BYKOBOW MHAMKAUWU (HU3KUA WMAN BbICOKUI TOH)
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onpegenseTca napameTpoM YepH/uUBeTHbIE B MEHIO 06LWNX HAacTpoek.

. Mpun 3HaueHmn 10F, wuHAMKaumMs Menkux GeppoMarHUTHbIX 06BHEKTOB
MAEHTMYHA Npeablaywemy pexumy. CekTop LUBETHbIX MeTansioB pa3buTt
Ha 9 vyuactkoB no 10 eawHuy (rpagycoB) W Kaxaomy Yy4acTKy
COOTBETCTBYET CBOW TOH 3By4YaHus. DTOT TOH 6yAeT TeM Bblle, YeM
6onbwe 6yper uucno VDI ob6bekTta. [mana3oH 4acToT 3BYKOBOMO
CUrHana onpeenseTcs napamMeTpoM «4yacrota 3ByKa».

. Mpn 3HadeHun 91F, wuHamkauus 6yanetr aHanoruwyHa pexumy 10F,
TONIbKO pasfesieHne cekTopa UBeTHbIX MeTannoB 6yaer He Ha 9
yyacTtkoB, a Ha 90, T.e. KaxaoMmy nonoxutenbHomy uucny VDI 6yger
COOTBETCTBOBaTb CBOM TOH 3By4yaHus. [uana3oH 4acToT 3BYKOBOIO
CUrHana onpeaenseTcs napamMeTpoM «4yacrota 3ByKa».

Moabepute paHHbIN NapaMeTp B 3aBUCMMOCTM OT COBCTBEHHbIX
ocobeHHOCTElN cnyxa WAWM yCnoBuMii noucka. Hanpumep, ecim Heob6xoamMMo
obHapyxuBaTb Nniobon metann, nepeseavte Npubop B OAHOTOHASNIbBHBIA PEXWUM
paboTbl (1F). Ecnn Bbl obnagaeTte AOCTAaTOYHO XOPOLIMM CIYXOM, MCMONb3yWTe
pexum 91F, npu 3TOM, Bbl CMOXeETe Ha cnyx pasnunyaTb 06beKTbl HE OTBEKasACh
Ha MHAMKATOP, NOBbIWASA TEM CaMbIM CKOPOCTb NMOMUCKA.

«YACTOTA 3BYKA» [1...10] onpegensieT JAnanasoH 4acToT 3BYKOBOW
MHAMKaunM obHapy>XXeHHbIX 06BbEKTOB B pexumax 3BykoBon nHaukauum 1F, 10F
n 91F. B apyrux pexumax 3BYKOBOW WMHAMKaAUMW 3TOT NapameTp He BAWSET Ha
paboTy npubopa. Ecnn 3HayeHMe napameTpa yCTaHOBMEHO Ha 1, TO BCe LBETHble
06bekTbl 6yayT 3ByYaTb MpakTUYECKU OAHUM TOHOM, MpU yBENNYEHUU 3HAYEHUS
rnapameTpa, pa3Huua 3BYKOBbIX CUIHANOB OT 06BbEKTOB C pa3sHbiMu Ymncnamm VDI
6ynet 6onee cywecTBEHHOWN.

«ANMNTEJIbHOCTb Fe» [KOP/HOPM] onpepensieT AnNUTENbHOCTb 3BYKOBOMO
curHana ot 4epHbix o6bekToB. HOPM - AnuTenbHOCTb Takas Xe, Kak u ans
LUBETHbIX, T.e., 3aBUCUT OT pa3MepoB W rNybuHbl 3aneraHns obvekta, KOP -
KOPOTKME CuUrHanbl OT NobbIX 4YepHbiXx 06bekToB. [aHHbii napameTp pabotaeTr
TOJIbKO MPW BbIK/IFOYEHHOM aHANIOrOBOM peXxuMe.

«TPOMKOCTb NEPENPY3KWU» [0...10] ycTtaHaBiMBaeT rpoOMKOCTb 3BYKOBOIO
curHana neperpysku gatyuuka. MNpu obHapyXeHun MeTanioaeTeKTOPOM KPYMHOro
obbekTa C Hebonbwon rnybuMHOW 3aneraHusi, MOXET MNPOU30OKTM Meperpyska
npubopa. B 3TOM cnyyae BO3HWMKAKOT CWUJIbHblE WUCKaXEeHWsi curHana, u npubop
MOXeT BblAaBaTb HemnpaBW/bHble AaHHble 06 06bekTe. Takke MOXeT BO3HUKHYTb
CUTyaumsi, Koraa KpynHbli 06bekT BOO6LLE MOXET He Bbi3BaTb OTKAMKa npubopa
(HanpuMep, KpynHbIM 06bEKT M3 LUBETHOro Metanna). Mpu BKIOYEHHOM pexume
WHAMKAUUKW neperpysku (napaMmeTp yCTaHOBMIEH Ha 3HauyeHue 6Gonbwe 0), ecnu
NpoucxoauMT neperpyska npubopa, B rpoMkorosoputene 6yaer chbiweH
NpepbIBUCTbIA 3BYK, FPOMKOCTb KOTOPOr0 yCTaHaBMMBaETCs AaHHbIM NapaMeTpoM
W Ha MHAMKaTOpe MOSIBUTCSH COOTBETCTBYIOLWEee cooblieHmne.

«TPOMKOCTb MOPOINroBoro TOHA» [0...5] onpepgenser rpoMKoCTb
3BYKOBOIO CWUrHana o6HapyXeHus Uenu, YpOBEeHb CUrHasa OT KOTOpOW He
NpeBbICUA NOPOr UAeHTUbMKALMK.

«FTPOMKOCTb CJIABbIX CUITHAJIOB>» [Bbikn/1...6] perynvpyeTr rpoMKoOCTb
cnabbix curHanos (0T MeNKuUx 06bEKTOB MM 06BEKTOB C FNyOOKMM 3aneraHumeM).
Ecnn napameTp BbIK/OYEH, TO 3BYKOBOW CUrHan oOT Takux obbekToB 6yaer
Hanbonee TUXMM, NMpPU YyBEMYEHUWU 3HAYEHMS MapameTpa FPOMKOCTb OT TaKux
06bekToB 6yAeT MnoBbIWAaThCA. B MakcMManbHOM MOMNOXEHUM BCe 06beKTbl ByayT
3By4YaTb C MaKCMMasbHOM FPOMKOCTbIO.



MNapameTpbl, BAusOWME Ha rPoMKOCTb («poMkocTb», «[poMkocTb CepBUCHbIX
Curnanos», «CurHanusaumsa Haxatusi Knasuw», <«[POMKOCTb MOPOroBOro TOHa»,
«poMKkoCcTb cnabbix curHanos», <«IPOMKOCTb Meperpysku») UMelT pasfefbHyo
perynuposky Ans npodunen AuHaMMKa W HaywHUKOB. T.e., Bbl MOXeTe HacTpouTb
pasnN4YHyl0 TPOMKOCTb npu paboTe Ha BCTPOEHHbIN AMHAMUK WM  HAYLHUKM.
MNepekntoyeHne npodunen MNpoucxoauT aBTOMATUYECKM MNPWU  MOAK/OYEHUU WU
OTKJ/TIOYEHMWN HAYLUHUKOB.

O TOM, Kakoi nNpoduib B AaHHbIA MOMEHT BKJIIOYEH, CBUAETENbLCTBYET 3HAYOK B
LleHTpe BEpXHel CTPOKM.

MEHIO «AUCMNEN»

Avcnnei

— SApK. noAcCBeTKM: 5
MoaceeTtka: Bkn
Busyan. guck: Bbikn
HakonneHnue: Bbikn
PeATUHT: Bbikn
MacwTab 3kpaHa: 3

Puc. 23
B pasgene MeHio «AUCMNEM» foCTynHbl Cleayolme napaMeTpbl HaCTPOMKK:

. «SAPKOCTb NMOACBETKM» [1...5] no3Bonser M3MeHSTb SAPKOCTb MOACBETKM
avcnnes. NoaceseTka HeobxoanMa ANsl OCBELLEHWUS MHAMKATOpa B TEMHOE BpeMs
cyTok. [pwu BkayeHun npubopa noacBeTKa Bcerda BblkaloyeHa. 3ITO
Heobxoaumo Ansa Toro, 4tobbl NMpenoTBpaTUTb ObICTPbIV paspsd akKyMmynsTopa
npu Ccny4Ya’HO BKJIIOYEHHOM peXuMe MOACBETKWU. [Ns BK/OYEHUS MOACBETKMU
MOXHO BOCMO/b30BaTbCA MeHK, M60 MCMNONb30BaTh «FOPAYYH KJjlaBULLY>»
BK/1IOYEHNS NOACBETKM.

Mpn wncnonb3oBaHMM MNOACBETKM AMUCMEs 3HaYMTENbHO COKpallaeTcs
BpeMsi paboTbl npubopa OT WCTOYHMKA nNUTaHUA. [loTpebneHwe 3Hepruun
BO3pacTaeT Mpu YyBESIMYEHUN SPKOCTU MNOACBETKM, MO3TOMY, MO BO3MOXHOCTMU
WCMONb3yNTe MEHbLUME 3HAYEHUS SPKOCTU.

. «MOACBETKA>» [Bbika/BkN/aBTO] nepeknoyvaeT pexuMm paboTbl MOACBETKM
aucnnes. Mpu BKIIOYEHHOM peXxuMe «aBTO», MOACBETKA AMCM/Es BbIK/OYaeTcs
npy OTCYTCTBMM CUFHaNOB OT AaTyunka WAW HaxaTusa Knasuw. BkntoueHue
aBTOMOACBETKN MO3BOMSET yBENUYUTb BpeMs paboTbl npubopa B yCNOBUSX He
AOCTaTOYHOM OCBELLEHHOCTY.

. «BU3YAJIbHAA ANCKPUMUHALUNA » [BkN/BbIKA] BKOYaeT nnu
BbIK/IIOYAET PEXWUM BU3YyaslbHOW AUCKPUMUHALMWU MNPU  BKJIKOYEHHOM pexume
CEKTOPHOro noucka. Mpu BbIK/TIOYEHHOM pexunme «BU3yaJZibHas
AVNCKPUMMHaLMA >, ecnu CUrHan oT  obbekTa He nonagaer B
AOVUCKPYMUHALUMOHHYO KapTy npubopa, NMpouMcxoamT oTo6paXkeHue 3Toro curHana
Ha Aucnnee, HO 3BYKOBasi MHAMKauMs He nogaetcs. lNpu BKIKYEHUU pexuMa
BU3yanbHON AMCKPMMWUHAUMK, BbIBOA WHGOPMaUMW Ha Auchien 1M 3ByKoBas
curHanmsaums obbekTa, He nonaBwero B AUCKPUMUHALMOHHYI0 XapakKTepucTuky
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npmnbopa, oTCyTCTBYHOT. [pU BKIOYEHHOM pexume AUCKPUMUHALMWU (CEKTOPHOro
rnoucka), B JIEBOM 4acTu Aucrnies UHAULMPYETCS PexXuM AUCKPUMUHaUMK: Mpu
OTK/IIOYEHHOM BM3yasibHOM AUCKPUMUHALMWN - CUMBOSIOM «D>», Npu BKNOYEHHOM -
CUMBOIOM «V>»,

. «HAKOMJTIEHUE>» [Bbikn/1...9] ycTaHaBnMBaeT, Kakoe KOJMYECTBO CUIrHaNOoB
oT ob6bekToB 6yaeT HakanauBaTbCAa Ha MUHAMKaATOpe nepen CTUpaHUEM.
Mcnonb3oBaHue HakonieHns MHdopMauum No3BofseT ynyylnTb pacno3HaBaHue
06BbEKTOB, PacNoONOXeEHHbIX HA HEOONbLIOM pacCTOSsHUKM ApPYT OT Apyra

. <PEATWHI » [Bbikn/Bkn] BKAOYAET M BbIK/KOYAET OoTOOpaxeHMe Ha gucnsee
npubopa penTuHra uenu, KOTOpbIA 3aBUCUT OT pa3Mepa W rybuHbl 3aneraHus
obbekTa. YeMm 6onblle PeNTUHr, TeEM CuibHee CUrHan oT obbekTa M b6onee
AOCTOBepHas naeHTudukaumns obbekTa.

e «MACLWUTAB 3KPAHA» [1...4] no3BonseT M3MeHATb pasMep rogorpadundeckomn
KapTWHKKW, BbIBOAMMOW Ha AMChAen Npu BblkaovyeHHOM pexume VDI. Pasmep
oTtobpaxaemoro rogorpada 3aBMCUT OT BeJIMYMHBLI CUrHana oT obbekTa. Yem
Menb4ye 06beKT uan yem rnybxe OoH 3aneraeT, TeM MeHblle 6yaeT nsobpaxeHue
Ha 3KpaHe npubopa, M, HAaobopoT, ecnu NoA AaTyMK MonagaeT KPYMHbIA wUan
NOBEPXHOCTHbIN 06beKT, To M3obpaxeHne He 6yAeT NOSIHOCTbIO YMELaTbCs Ha
aKpaHe. [na yBenuyeHus uM306paxkeHus Ha aucniee, HeobxoAUMO YMEHbLIUTb
3HayeHWe MacwTaba sKkpaHa, ANS YMEeHbleHWs  yBennuntb. B 6onbwuHcTBE
cny4yaeB, ANS HOPManbHOr0 BOCMPUSATUA rogorpaduyeckoin MHAMKauun noaxoanT
3HayeHWe MacwTaba skpaHa, paBHoe 2.

Mpn pabote Metannogetektopa B pexume VDI, mMacwTtab 3KpaHa
yCTaHaB/MBAETCA aBTOMATUYeCKN TakmM obpa3oMm, 4yTobbl curHan ot obbekTa no
BO3MOXHOCTM BCerga yMellancs Ha 3KpaHe agucnnes. B aTom pexume napameTp
«Macwtab »s3kpaHa» ycTaHaBIMBaeT MWHWUManbHbIA MacwTab, [0 KOTOPOro
OCYLLEeCTBNSETCS yBennyeHve rogorpacdvyeckon KapTuHKU. Ecnu ycTtaHoBneHo
3HayeHne 1, TO ManeHbkue curHanbl 6yayT yBenM4YeHbl MO MaKCUMyMy, a
6onblwmne - oxaTol. Mpy yBenuyeHun napametpa 6yaet NponCcXoanTb YMeHbLUEHUE
rogorpadga ot cnabblx CMrHanoB.

MEHIO «[TOUCK»

Mounck Crp1l

— SFT-bumnbTp: Bkn
dunbtp K.O: 3
dunbtp M.O: 2
Ckopoctb ABrI': 1
AHanor. pexum: Bbikn
Komn. rpyHTa: 3

Puc. 24
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Mouck Ctp2

— ®unbTtp ODMN:
Mopor naeHT:
Tok paTumka:
YcuneHue:
3BYyK. nopor:
ABTOonoacTp:

NOR=NU R
N

Puc. 25

B pasgene meHto «MOUCK>» AoCTynHbI cneaytowme napamMmeTpbl HACTPOMKN:
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«SFT-OUJIbTP>» [Bkn/BbikA] BkAO4aeT WM Bbikao4vaeT  dunbTp,
NMO3BONSAIOWMIA YMEHbLWNTb BIMSHWE MWHEPANM30BaHHOrO rpyHTa Ha paboTty
npubopa. «SFT-®unbTp» paboraer TOJIbKO NPU  BbIKJIIOYEHHOM
aHasorosom pexume. py BKIIOYEHHOM aHaNOrOBOM peXnMe OH He OKasblBaeT
HWKAKOro BAMAHUA Ha paboTy MeTannogeTekTopa.

«OUNIbTP K.O» [Bkn/1...5] (bunbTp KpynHbIX 06BLEKTOB) BKIOYAET WA
BbIK/OYAET (uUAbTP, OTK/AYalWKWA 3ByK OT 0O6beKToB B 3aBUMCMMOCTM OT
npeanonaraemMoro pasmepa. lNpu BkaoYeHUN dunbTpa, BCTPOEHHOE NPOrpaMMHoe
obecneuyeHne npubopa oueHumBaeT pa3Mmepbl 06HapyXeHHOro obbekTa M ecnu
pasmep 6onblle 3adaHHOro 3HayeHuMs 3ByK AnA obHapyxeHHOro obbekTa
oTK/OYaeTcs. [encTBue AaHHOro GuabTpa 3aBUCUMT TaK Xe W OT CKOpOCTH
nepemelleHns Apatumka. [pn  yMeHbLIEHUM CKOPOCTW ABWXEHUS AaTyuka,
ANNTENBbHOCTb CUrHana B3auMoaencTems obbekTa u gaTumka ysenmumsaetcs. Mpu
3TOM, NMpu OAWHAKOBOM 3HayeHUM napameTpa, 3ByK OT Honee menkmx obbekToB
6ynetr nopaBnATbCa GUALTPOM. [aHHbii GunbTp paboraer ToOJ/IbKO rpH
BbIKJIIO4YE€HHOM aHaJIoroBOM pe)kuMme.

«®UNIbTP M.O» [Bkn/1...9] (dbunbtp Menkmx o6bekToB) paboTaeT
@HaNorMyHo GUIbTPY KPYMHbIX 06HEKTOB, TOMbKO, HAo6opoT. Mpu BKIAKUYEHUU
¢unbTpa, BCTPOEHHOE nporpaMMHoe obecnevyeHne npubopa oueHUBaEeT pasMepsl
06Hapy>XXeHHOro ob6bekTa U ecnv pa3Mep MeHblle 3aaHHOro 3HayeHus 3BYK AN
obHapyeHHOro obbekTa oTkI4vaeTcs. [lencTBue AaHHOro GuabTpa 3aBUCKT Tak
e U OT CKOpPOCTU MnepeMeLleHns aatyunka. Mpu yMeHbLIEHNN CKOPOCTU ABUMXKEHMUS
JaTyvka, ANAUTENbHOCTb CUrHana B3auMoAencTBMS obbekTa W AaTyuka
yBenuumsaeTtcs. MNpu 3TOM, Npu OAMHAKOBOM 3HayeHWW napameTpa, 3BYK OT
bonee KpynHbix 06bekTOB 6yaeT noaaBnaTbC GUAbTPOM. [aHHbIA DUNbTP
paboraer To/IbKO NPy BbIKJIIOYE€HHOM aHaJIoroBOM peXxuMe.

«CKOPOCTb ABTOBAJIAHCA IFPYHTA» [Bbikn/1...9] onpeaensieT ckopocTb
paboTbl CUCTEMbI @aBTOMATUYECKOro CNEXEHUS 3a U3MEHEHUAMU MUHepanusauunun
rpyHta. Ecnn paHHbIM napaMeTp YCTaHOBMEH Ha <«BbIKJ1», aBTOMATM4eCKOro
cnexeHuss He npoucxoauT. [Mpu yBenMYeHMM - CKOPOCTb aBTOMATUYECKOW
NOACTPOVKM BO3pacTaeT. [pu BKAOYEHHOM pexume aBTobanaHca rpyHTa, B
NeBOM 4YacTu aucnnes BbiCBeumBaeTca HykBa «T», KOTOpyk, Mpuv NpoBeAeHUn
NoACTpPOVikM Npnbopom 6anaHca rpyHTa Ha HeKOTOpoe BpeMsi MeHsieT bykBa «R».
Mpy BbIKJIOYEHHOM pexuMme aBTobanaHca rpyHTa, JAaHHOe nMose ocTaeTcs
YNCTbIM.

«AHAJIOrOBbIV PEXXWUM> onpezaenseT, B KakoM U3 pexuMmos 6yaeT paboTaTb
npuéop.
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* B pexume «BblIKJ1», NPMO6OP HEMpPEPLIBHO aHanU3nMpyeT UH@opMaLmio oT
AaTymKa, npu MOCTYMeHUn CcurHana oT obbekTa 3anoMUMHaeT BCHO
rogorpaduyeckyto KapTUHKy BO BHYTPEHHEN NaMaTn, aHanU3npyeT ee n
no pesynbTaTaM aHanu3a BblAAET 3BYKOBYIO  MHAMKauuio 06
o6HapyxeHnn obbekTa, BbIBOAMT Ha Aucnnen rogorpad obHapyxXeHHOM
uenu n ymcno VDI.

= T[lpn ycCTaHOBKE 3HayeHus <«BKJ», nNpubop uMuUTUpyeT paboTy
aHanorosoro npubopa. B 3TOM pexwMe BbIBOA 3BYKOBOW WHAWKALMUU
NPOUCXOANT HEMPEPBLIBHO, B pPEeXWME peasibHOro BpeMeHwu. BbiBoa
rogorpada un yncna VDI nponcxoanT aHanormyHo pexmmy «BbIK».

Mpn BKAOYEHMM aHaANOroOBOro pexuMma HekoTopble MGYHKLUMM U HaCTPONKM
npmnbopa He 3aaeicTBoOBaHbl. K TakMM HaAacTpoMKaM OTHOCATCA:

= ¢pnunbTp SFT;
= ¢pnabTp KO;
= ¢pnabTp MO;

= cneuycurHani.

«KOMMEHCALUUA TPYHTA» [Bbikn/1...5] no3BonsieT CcOKpatuTb 4MCNO
NOXHbIX cpabaTbiBaHWIA OT TrpyHTa MNpM €ero CuibHOW MuHepanusauuu. [Mpu
yBEeMYEHNUN  [aHHOro napaMeTpa, KayecTBO OTCTPOMKM  OT  BJIUSAHMSA
MUHEepanusaunn rpyHTa ynydllaeTcsi, OAHaKo, MpuW 3TOM yXYyALlAeTCs peakuus
npubopa Ha KpynHble 06bEKTbl U3 LBETHbIX MeTannoB ¢ uncriamm VDI, 6nmskumm
K 3HayeHuto +90.

«®@unbtp 3MM» [Bbikn/1...3] ynpaBnsetr pexumoMm paboTbl dunbTpa
3/1IEKTPOMArHUTHbIX MoMex. BbikntoueHne dunbTpa YCKOPSIET CKOPOCTb peakuuu
npubopa Ha 06bekTbl, ynyyllaeT pasdeneHne pagoM fexawmx o6beKkToB.
OnHako, B HEKOTOPbIX Cayyasix, koraa Tpebyetca paboTtaTb B YCNOBUSX
3/1IEKTPOMArHMTHbIX MoMex (B 4epTe HaceneHHbIX MNYHKTOB, BOAW3M NUHUI
anekTponepenauu (J19M), B6amnsm gpyrmux npumbopos, paboTtarowmx Ha 6aunskomn
yacTtoTe), korga paboTa C BbIKJHOYEHHbIM (GWABTPOM HEBO3MOXHAa, BK/IKOYEHUE
dunbTpa MoXeT obecneunTb paboTocnocobHocTb npubopa. lMpu yBenuyeHumn
3HayYeHusa duabTpa BAUSHWE 3EKTPOMArHMTHBIX NMOMEX YMEHbLUAETCA, HO TaK Xe
YMEHbLU@eTCs  CKOPOCTb  OTK/AMKA W yXyAlWaeTcs  pasjefieHve  psiaoMm
pacnofioXeHHbIX 06bekTOB. PekoMeHAyeMoe 3HavyeHne Ang AaHHOro napamertpa -
«1». [pn HeobxoauMocTM paboTbl B YCNOBUSAX 3NEKTPONOMEX YCTaHOBUTE
3HauYeHne «2», AN YCKOPEHWs OTK/IMKA OT Uenu U yNydlleHus pasgeneHus
06beKTOB  OTKAUMTE GUALTP  3/IEKTPOMOMEX, YMEHbLWMUB OAHOBPEMEHHO
YyBCTBUTENBHOCTL nNpubopa C nomowbio napametrpa «ycuneHue (YC)» ansa
obecneuenus ctabunbHon paboTbl 6€3 NoXxHbIXx cpabaTtbiBaHwuli. MNpu ycTaHoBKe
3Ha4YeHus «3», CTaHOBWUTCS 3aMeTHa 3afepXKa 3ByKa. [laHHbI pexuMm MoxeT
MCMNONb30BaTbCs AN HEKOTOPbIX cneueduyecknx 3agad npu nomcke ¢ MeasieHHom
CKOPOCTbIO MPOBOAKM AaTyMKa.

«MOPOI' UAEHTUOUKALUUN>» (MA) [0...10] Cm. pasgen <«OCHOBHble
napamMeTpbl HACTPONKUN».

«TOK [AOATYUKA» (TA) [1...2] CMm. pasgen <«OCHOBHble MapaMeTpbl
HaCTPOMKUN».

«3BYKOBOW MOPOr>» (3M) [0...20] Cm. pasgen «OCHOBHble napameTpbi
HaCTPOMKUN».

«YCUNEHUE» (YC) [0...20] CM. pa3gen «OCHOBHble NapaMeTpbl HACTPOMKMN».



«ABTOMOACTPOWKA» (AM) [1...9] CM. pasgen «OCHOBHble NapameTpsbl
HaCTPOMKN».,

MEHIO «AUCKPUMUHATOP»

AncKkpMuHaTtop

— Kaprta
CneucurHan: Bkn
O6yu. auckp: Bbikn
JleB. cekTOp: +60
MpaB. cekTop: +85
Wup. CekTopa: 16

Puc. 26

B paspgene meHio «ANCKPUMWUHATOP» foCTynHbI ceayowme napameTpbl HACTPOMKK:

28

«KAPTA>» CnyXuT AnS HaCTPOMKW  AUCKPUMMHALIMOHHON  XapaKTepUCTUKK
npubopa. B cBA3M C TeM, 4YTO pa3IM4HbIM O6bEKTaM COOTBETCTBYIOT pasHble
uncna VDI, MOXHO HacTpouTb npubop Takum o6pasoMm, 4TO OH ©6yaert
pearnpoBaTb Ha onpeaeneHHble 06beKkTbl M UrHOpMpoBaTb Apyrue. Hactpoika
OUCKPUMMHATOpa no3BonseT BbibpaTb, Ha Kakme obbekTbl Npubop 6yaeT aasaTb
OTKNWK, a Kakue Oyaer nponyckaTb. [ns  HacTpolku  napameTpoB
OUCKPUMMHATOpa HeobxoauMO HaxaTb KHonky [+]. bBonee noapobHo o
HacTpolike AUCKpUMUHaTOpa ByLAeT onucaHo B paszesne «[UCKPUMUHALMOHHbIN
peXuM nomcka» Ha cTp. 35.

«CMELWCUITHAI» [BKJ1/BbIKJ1] BkAOYaeT/BbIKIOYAET PeXuM CrneunanbHOro
CMrHana 3BYKOBOW WHAMKAUMM Ha onpeaeneHHble Tunbl o6bekToB. [pwn
BK/IIOYEHUN pexuMma, Ha o6bekTbl, curHanbl VDI KOTOpbiXx nonajawT B
NMPOMEXYTOK MeXAy npaBoW M NeBOW rpaHuuen cektopa (cM. Hwuxe), 6yaer
cnbiweH ocobbln 3BYKOBOW curHan. Pexxum cnieycurHasia paboraer To/ibKO
npu BbIKJIIOYE€HHOM aHaJloroBOM peXknMme.

«OBYYEHUE ANCKPUMUHATOPA>» [Bkn/Bbik/] BKIOYAET WIWN BbIK/HOYaET
pexuM bbICTporo obyyeHus AuckpuMmHatopa. Ecnv 3TOT napameTp BK/IOYEH, TO
B pexuMe Nnoucka rnpu HaxaTum KHOMOK [-=] n [+] BKAo4aeTcs pexum obyuyeHus
anckpummHatopa (ctp. 37). Ecnv napaMeTp BbIKOYEH, TO MPU HaXaTuUM 3TUX
KHOMOK MPOUCXOANT U3MEHEHWE OCHOBHOIo napameTpa HacTporku (cTp. 18).

«JIEB. CEKTOP> onpeaenser NeByl rpaHULy CeKTopa CrneumanbHOro 3ByKa.
Ecnn uncno VDI o6HapyxeHHOro obbekta 6onblue f1eBOM rpaHuLUbl cekTopa U
MeHbLUe NpaBon, To 6yAeT CAblWeH chneunanbHblii 3BYKOBOW CUIHaM, NMOXOXUA Ha
3BYK KOJIOKOSIbYMKA. Pexum creucurHana paboTaeT TOMbKO NPU BbIK/IHOYEHHOM
aHasIoroBOM pexume.

«MPAB. CEKTOP» onpenensieT npaByto rpaHuLy CeKTopa CreumanbHOro 3Byka.
Ecnn uncno VDI o6HapyxeHHOro obbekTa MeHblue MpaBoOW rpaHuMubl CekTopa U
6onblue neBoi, To 6yaeT CbiWeH CneunanbHblii 3BYKOBOW CUrHan, MOXOXWi Ha
3BYK KOJOKOMb4YMKka. Pexum cneucurHana paboTtaeT TONbKO MPU BbIKIHOYEHHOM



AHaNoroBoM pexuMme.

e «WWUPUHA CEKTOPA» [6...90] onpegensieT WUPUHY CeKTopa,

KoTopas

yCTaHaBnMBaeTca B pexuMme 06yyeHus AUCKpUMMHATOpa M aBTOMaTUYECKOWN

YCTaHOBKWM CEKTOpa cneucurHana.

MEHIO «[MPOYEE»

Mpouee Crtpl
— CmMmelLly. 4acToThbl: 000
ABTOBbIKJ1. CP: 30
Crar. ycuneHue: 16
Fn dbyHKUuun: AH
PWR ¢dyHKUHMA: BL
barapes: NiMH
Pwuc. 27
Mpouee Ctp2
— CKBO3H. MEHI0: Bbixn
Coxp. noaceert: Bbikn
Kon-Bo npor: 4
TpaHcMuTtTEp: Bbikn
fA3bik (Lang): Pyc
C6poc HacTpoek
Puc. 28
Mpouee Ctp3
— MWNH-koA: Bbikn
Ycr. MNH-KkoA: Bbikn

Puc. 29

B pasgene meHto «MPOYEE>» foCTynHbl cneayowme napaMeTpbl HaCTPONKU:

. «CMELLEHUE YACTOTbI» [0...+250] ocyuwecTBasieT HebonbloW caABUr
pabouen yactoTbl MeTannogetekTopa. CMelleHne 4acToTbl MOXET noTpeboBaTbes
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npu oAHOBpeMeHHOlM paboTe AByx u 6onee MeTannoAeTeKTopoB C 61AM3KUMK
paboumMn yactoTammn (€cnn oHW cosparoT nomexu Ans Bawero npubopa). B 3ToM
cnyyae, C NOMOLWbK MNapaMeTpa <«CMelWeHMe 4HacToTbl», noabuparT Takylo
paboyylo 4acToTy, Ha KOTOpOW BAMAHME Apyrux npubopos Ha Baw 6yaet
MUHMManbHO. Takxe MoxeT noTpeboBaTbcs nNoabop 4acToTbl nNpu paboTe B
YCNOBUSAX CUJIbHBIX 3/1EKTPOMArHUTHbIX noMmex (Hanpwumep, B6au3m JI3M). Mpu
M3MEHEeHUM napameTpa <«CMELjEeHMEe YacToTbl» HeobxoAMMO MNPOU3BECTU
6anaHcMpoBKy MO FPyHTY.

Mpu cmeweHnn paboyert 4acToTbl, XapakKTEPUCTUKWN MeTansoAeTeKkTopa
MOryT HEMHOro yXyAlWuTbCs. Haunydwune XxapakTepuctuku npubop mMeeT npwu
Hy/fIeBOM 3Ha4YeHMM NapameTpa.

Mpn wn3MeHeHWW TUNa p[AaTynka, 3Ha4YeHMe MapaMeTpa <«CMelleHue
YacToTbl» ycTaHaBnmBaeTcs Ha 0.

[Ona yMeHblUeHNs BAUSHUSA 3N1eKTponoMex OT anektpoceter, JISM w T.4.
pekoMeHAyeTCs BOCMONb30BaTbCA HAacTPOMKon napameTpa «®unbTp DMIM» MeH0
«Mouck» (cTp. 27).

BHUMAHME! T[locne u3MeHeHMs  napaMeTpa <«CMelleHue  Y4acToTbl»
o6s3aTenbHO NpoBeanTe OTCTPOMKY OT FPyHTa.

«ABTOBbBIKJTIOMEHUE CTATUYECKOIOo PEXMWUMA» [BbIKN/10...50]
MO3BOMISET HACTPOUTb BPEMSI aBTOMATUYECKOro OTK/IIOUYEHUS CTATUYECKOro
pexuma. Bpems ykasbiBaeTca B AecsaTKax CcekyHA  (NpubnusuTenbHo).
ABTOMaTMYECKOE BbIK/THOYEHME MOXHO BbIK/OUNTL, YCTAHOBMB AaHHbIM NapameTp
B MOMOXEHME «BbIKJ1>.

«CTATUHMECKOE YCWUNEHME» [0...20] no3BofsieT HacTpOUTb YyCUIeHue
npubopa B CcTatMyeckoM pexuMe. [lpn yMeHblleHWW A[AHHOrO napameTpa
cTabunbHocTb paboTbl Npubopa B CTaTUHECKOM PEXMME MOBbLIWAETCS, HO rNybuHa
nouCKa yMeHbLUaeTcs.

«Fn  cdyHKUumna» Mo3BONISIET  HAacTpoOUTb  MOSb30BaTeNeM  AelcTBue
KpaTKOBpPEMEHHOro HaxaTtusi kHonku Fn. Bo3MoxHO BblbpaTb cneaylolme
napameTpbl:

.0

’0

TD - nepekstoyeHne Toka aaTymka

AH - BK/IIOYEHME/BbIK/IIOYEHNE aHaNoroBoro pexunMa

BL - nepekntoyeHne pexuma noacBeTKN

»  DKO — BKJ/IHOYEHNE SKOHOMUYHOIo pexuma*

* B 3KOHOMUYHOM pexuMe  TOK  AaTyuka OTKJ/Ito4aeTcs,
pyHKUMOHUPOBaHMe npubopa nNpuoCTaHaBAMBAETCA AN  3KOHOMUMU
3apsiaa 6atapewm.

X3

’0

.0

’0

o

«PWR  d@yHKUMA>»  MO3BONSET  HACTPOWUTb  MOMb30BaTeNleM  AeicTBue
KpaTKOBPEMEHHOIO (MeHee 2-X ceKkyHA) HaxaTtus KnaBuLLn
BKJ/IIOYEHUSI/BbIK/IIOYEHUST NUTaHWS npubopa. Bo3MOXHO Bbi6paTh creaylolme
napameTpbl:

o

*,
o

BL - nepekntoyeHue pexuma noacBeTKn

9KO - BKJ/IHOYEHNE IKOHOMUYHOIO pexumMa

Bbika1 — KNaBULWI@ MCMONb3YETCH TOMNbKO AN BK/OYEHUS/BbIK/TIOYEHUS
nuTaHus npubopa.

*

X3

’0

*,
<

«BATAPESl». YcrtaHaBnuBaeTca Tun 6atapeu, wucnonblyemon npu pabote
npubopa. Bo3MoxHo yctaHoBuTb Tun «NiMH» - Hukenb-meTann-rnapuaHbin
akkymynatop wnm «Alkaline» - wenoyHas (ankanuHoBas) 6atapesi. YcTaHOBKa
[AHHOro napameTpa Heobxoauma AN npaBWIbHOrO OTOOpakeHus 3Hauka
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pa3psaa batapeu.

«CKBO3HOE MEHKO» [Bkn/Bbikn]. Ecnn yctaHoeneH napametp [Bbikn], To
BbI6Op NapameTpa AN HacTPOMKM U3 pasjdena MeHl BO3MOXEH TOSIbKO B AAHHOM
pasgene. [ns Toro, 4tobbl U3MEHWUTbL NapameTp APYroro paszena, Heob6xoamMMmo
BbIATW B FNlaBHOE MEHI0 W NepenTn B COOTBETCTBYIOWMIA pa3aen. Mpu ycTaHoBKke
[BkAN], npu nepebope napameTpoB, nocne nocneaHero (MAW Nepeoro) B 4aHHOM
pasgene, NPoOUCXOANT Nepexos K cnefyowemy (Mau npeabiaylwemy) pasgeny.

«COXPAHEHUE NOACBETKW» [Bkn/Bbikn]. Ecnu ycrtaHoBneH napameTp
[BbikN], TO nNpuU WU3MEHEHMW pexmnMma NoACBETKM, HOBOE 3HayeHue He
coxpaHsieTca B namMsTM nNpubopa, a BkAYeHMe npmbopa ocyLecTBNsSieTcs Bceraa
C BbIK/TlOYEHHOW MOACBETKOMN.

«KOJIMYECTBO MPOrPAMM>» [1...4]. KonmyectBO MoOJIb30BaTENbCKUX
nporpaMm noucka. OnpenensieT Kakoe KOMMYEeCTBO MporpamM nowucka 6yaer
nepeknyaTbCs Npu Haxatum kHonku [AP/MEHIO].

«TPAHCMUTTEP» [Bkn/BbIKA] BKJ/ItOYAET/BbIK/IIOYAET BCTPOEHHbIN
nepepatunk  (TpaHcMuTTep) 6ecnpoBOAHbBIX — HAyWHMKOB, ecnu  npubop
yKoMnnekToBaH 6ecnpoBOAHbIMU HayLWHUKAMK.

«SA3bIK (LANG)>» [Pyc/Eng] nepekntoyaeT s3blk nHTepderca npmubopa.

«CBPOC HACTPOEK>» - npousBoauT cbpoc BCex MOnb30BaTeNbCKMX HACTPOeK
(kpoMe napaMeTpoB HACTPOEHHbIX AAaTYMKOB) B  MCXOAHOe  (3aBOACKOE)
cocTosiHue. Ana noATBepxxAaeHus cbpoca HacTpoek nocne 3anpoca HeobxoauMo
HaxaTb kHonky [1], ans oTMeHsbl - kHonKy [-] uan [MP/MEHHKO].

«MWH-kop>» [Bkn/Bbikn] - Bko4YaeT 1 BbikatoYaeT nposepky MNH-koaa npu
BkntoyeHun npubopa. [WH-koa  ycTaHaeBnuBaeTcs  Mofb3oBaTeneM  And
obecneyeHuns 3awmnTbl Npnbopa OT HECAHKLMOHMPOBAHHOIO Mcnosib3oBaHus. MNpu
BbIK/O4eHUn nposepku MUH-koaa TpebyeTcs BBECTU TeKyLUIA KOA.

«Ycr. MNH-kOpa» - ycTaHoBka lMWNH-kopga nonb3oBateneMm. Ha npeanpuatum-
M3roToBuUTENE MO YyMON4YaHuO YycTaHaenumeaetcs [MMH-koa, cocToAwmin wu3
nocnenoBaTenbHOro Haxatus 4-x pa3 knasvwu [Fn]. MNocnegoBatenbHOCTb U3
yeTblpex MO6bIX HaxaTuh KnaBuMw  MoxeT ObiITb  3anporpamMmupoBaHa
nonb3oBaTesieM caMocTosTenbHo. Ans nameHenms NMNH-koaa HeobxoanMMo BBECTU
Tekywmin koa. Ans Toro, 4tobbl namMeHuTb NMUH-KOA HaBeauTe Kypcop Ha MyHKT
MeHtio «¥Ycr1. MUH-kop» n HaxmuTe KHOMKy [+]. ByaeT npeanoxeHo BBECTU
TeKyLwuii ko4, a 3aTteM HoBbil MUH-koA.



MEHIO «ATHYUKWN»

AaTtumnkm

— AaTtumk: D6x10-14
PepakTtop

Puc. 30
B pa3zgene meHio «AATYUKWU>» foCTYNHbI cneaytowme napaMmeTpbl HACTPOMKK:

. «AATYUK>» onpepensieT Tun pJaTuvka, YCTaHOBAEHHOro Ha npubop. Twun
AaTumka p[onxeH o06a3aTenlbHO COOTBETCTBOBATb peasibHO YCTaHOBIEHHOMY
NOWCKOBOMY 31eMeHTy. M3MeHeHne faHHOro napametpa Tpebyetcsa, ecnu npubop
KoMMfekTyeTca AByMs wunu 6onee patumkamn. Bonee noapobHoe onucaHue
3aMeHbl JaTynKa NpMBEAEHO B pasfesne, NocBsWeHHOM paboTe ¢ AaTymMKamu.

% OauH wm3 npodwunen patymka wuMeeT HasBaHme AUTO - OH
npeAHasHayeH ANS aBTOMATMYeckol paboTbl C pa3HbIMM AaTYMKaMU.
Moapo6Hee 3TOT pexnM onucaH B CleaylowWweM pasaene.

. «PEAAKTOP>» - Bxoa B pexuM paboTbl C CUCTEMHbIMW HACTPOMKaMK AATYNKOB.
Mpn HaxaTun KHonku [+], BKAOYAETCS MeHK HacTporiku aatymkos (Puc. 31). B
3TOM MEHI0 AOCTYMHbI CreayoLlme HaCTPOKN:

.0

’0

Bbi6op paTtumka (Hanpumep, D6x10-7)

BkntoyeHne/BbIkIIOYEHWE AAHHOMO AAaTYMKa B MeHo Bblbopa AaTymka
BkntoyeHne aBTOMaTUYECKON HAaCTPOMKM AaTyumka

*UHankauma paboyert yactoTbl Npubopa (Fr) (AonHa COOTBETCTBOBATbL
pabouein yacToTe yCTaHOBNEHHOIO AaTymMKa)

*MNHAMKaunsa onopHOro cMrHana CMHXpoHHoro getekTtopa (Ort)
*NHuankaumsa HavanbHoM a3kl 6anaHca rpyHTa (Ph)

X3

’0

.0

’0

X3

’0

X3

’0

X3

’0

— D6x10-7 1

Bbikn

ABTO

Fr = 06725%
Oort = 095%*
Ph = 018%

Puc. 31

*I'Iapameprl ABNAKOTCA CNCTEMHbIMU n HEAOCTYMHbI Aanda HaCTpOl)'IKM
nonb3oBarteneM. OTWU NapaMeTpbl YCTaHaBAMBAKTCA aBTOMaTMYeCKM Mpu HacTpoynke
AaTyunka.
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MoapobHee 0 HacTpolKe AaTYMKOB OMWUCAHO B pasgene «BcTpoeHHas nporpamma
HACTPOMKMN AATUMKOB» Ha CTp. 42.

PEXXUM ABTOMATUYECKOWN PABOTbI C
AOATYUKAMU (NMPODPUTIb «AUTO»)

OaunH 13 npodunen aatynkoB umeeT HasBaHme «AUTO». OH npegHasHayeH Aans
aBTOMaTuyeckol paboTbl npubopa C pa3HbIMM AaTdinkamu. Ons HopMmasnbHOW paboTbl B
pexxume <«AUTO» HeobxoamMMmo, 4TO6bI BCe oOCTajbHble MpodPUAM AATYMKOB 6bian
OTKNIOYEeHbl (B 3aBMCMMOCTM OT Bepcum BCTpoeHHoro MO npubopa, npu akTusauum
npodunsa «<AUTO», ocTanbHble NPpodUAN 4aTYMKOB MOrYT aBTOMaTUYECKN BbIKIIOYATLCS).

Ecnn ycrtaHoBneH npodunb aBToMaTuyeckon paboTbl € gatymMkamn (Npodunb
«AUTO»), 71O npubop pabotaer cneaywowmMm obpasom. [lpu BkIoYeHun npubopa
NpovM3BOAMTCH  MNpOBepKa COOTBETCTBUSA  YCTAHOBAIEHHOrO  AaTyvMkKa napameTpam,
yCTaHoB/eHHbIM B nNpodune «AUTO>». Ecnn HacTpolikmu COOTBETCTBYIOT AaHHOMY AATUUKY,
TO NPOUCXOAUNT BKOYeHMe npubopa. Ecnm HacTporKM He COOTBETCTBYIOT YCTAaHOBIEHHOMY
AaTyMKy, TO aBTOMATMYECKM BK/OYAETCA MporpaMma HacTpPOWKM AaTyMKa Ha TeKyLiMi
npopunb («AUTO»). B »3ToM cnyyae HeobxoAMMO BbINOMHUTL BCE AENCTBUSA,
HeobxoAnMble AN HacTPOWKM JaTymka (aBToMaTMyeckas yCTaHOBKa NapaMeTpoB AaTyuka
(Yacrtota n OPT), 3aTem npoBecTn 6anaHC NO FPyHTY.

MoapobHee npoueaypa HaACTPOMKWM JAaTynmka oOMuMcaHa B COOTBETCTBYIOLLEM
pasgene MHCTPYKLUWU.

PABOTA C 3-x HACTOTHbIM OATYUKOM

Metannogetektop «BEPKYT-5» c Bepcuert nporpaMmmHoro obecneyenns 5.10 u
Bbllle MMeeT BO3MOXHOCTb aBTOMAaTWM4ecKor paboTbl C 3-X YACTOTHbIMW KaTywkamu. Ans
3TOr0 B MEHI0 AATYMKOB MMeTCs Tpu cooTBeTcTBytowmx npodunsg: 3f1...3f3. B kaxaom
npodune - no Tpu noanpoduna AN KaxAOW YacToTbl. [na aBTOMaTM4ecKoro
nepeksiloyeHns 4acTtoT JAdaTtumka HeobxoAuMMO npeaBapuUTeNbHO HaCTPOUTb  KaXAbln
noanpoduab Ha CBOIO YaCTOTy AaTymKa, HanpuMep, Ha noanpodwnb 3fl-1 HacTpavBaeTcs
vactoTa 7 kl'y, Ha 3f1-2 - 14 kl'y, Ha 3f1-3 - 3 klu. Kakas yactoTa HacTpamBaeTcs Ha
Kakon noanpodunb He WMeeT 3HadeHus. [locne 3TOro ANA NEpekNtoYeHUs 4YacToTbl
AaTunKa [OCTATOYHO BbIGpaTh HYXHYK 4acTOTy nepekto4daTteneM, pacrnosioKEHHOM Ha
kabene aaTtumka, u COOTBETCTBYHOLMUI NOANPOPUIb YCTaHOBUTCSH aBTOMaTUUYECKU.

MepeknioyeHne 4acToT Heo6xoAMMO NPOU3BOAUTL YAEpXuBas AATYMK Ha ypOBHE
nosica, BAanun OT MeTa/yIMYecKMx 06beKTOB, aHanormM4yHO Npoueccy BKIYeHWUs npubopa.
OTO CBfI3@aHO C TeM, 4YTO Mpu BKAOYEHUM npubopa W nNepektoYeHUn 4YacToT AaTyuka
NpoV3BOAMTCS aBTOMaTUYeCKuii 6anaHc No BO3AyXY.

Ecnn npu nepekntovyeHUM 4YacToTbl AaTyMKa He Npoumsolisia aBToMaTuyeckas
6anaHcmpoBka (koMneHcaums) no BO34YyXY (coobueHune «AATHUK HE
CKOMMNEHCWPOBAH...»), B 3TOM cny4yae Heob6x0AMMO OTKAOUUTL NuTaHue npubopa u
CHOBa BK/OYUTL. [Mpnbop BKAKOUUTCS C BbIBPAHHOM 4acTOTOMN.

Ons KoppekTHOW paboTbl aBTOMaTUYECKOro MNepekivYeHns 4acToT JAaTyunka
Heobxo0AnMOo, YTO6bl TONBKO OAMH NPOdUb TPEXHACTOTHOrO AaTymMKa 6bi1 akTMBMPOBAH B
MeHto. M03TOMY, NpY BKIOYEHUN WAKN HAaCTpPonKe Npoduien Tpex4acToTHOro AaTymka, Bce
OCTasibHble NPOMUAN BbIK/IOHYAOTCA UM AN UCMNOMb30BaHUA APYroro 04HOYacTOTHOrO Man
TPex4yacToTHOro AaTymkKa, Heob6XO0AMMO BKIOUMTbL COOTBETCTBYIOLWMA MPOMUIb BPY4YHYIO
yepe3 MeHI. lpun 3TOM BKJIIOYEHHBIN B 3TO BpPeMs Mpoduib TPEXYACTOTHOrO AaTyuKa
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aBTOMaTMYeckM OTKIUUTCA. Bce paHHble npodunein A[atyvkoB B 3TOM  Cllydae
COXPaHSIOTCS U NOBTOPHOW HAcTpolikn He TpebyeTcs.

OUHAMUYECKWUA U CTATUMECKUN PEXUMbI
PABOTDI

OVHaMnuecknii pexum SBASeTCs OCHOBHbIM pexnMoM paboTbl MeTanioaeTekTopa.
OH XxapakTepu3yeTcs TeM, 4YTO D3J/IEKTPOHMKA MOCTOSAHHO MNOACTPaMBaeTCs MoA
CpaBHUTENbHO MeAsIEHHble U3MEHEHUS COCTOSAHUS OKpYXalowen cpeabl n rpyHTa. B aTom
pexxume npubop pearvpyeT Ha MCKOMble O6BbEKTbl TOIbKO B MOMEHT nepeMelleHns
Aatymka. Ecnn patumk 3adwukcnpoBaTb Hah HalAeHHbIM 06BHEKTOM, TO Yepe3 HeKoTopoe
BpeMsl 3BYKOBOW CUIHaa Mcye3HeT. DTO OCHOBHOW pexwuM, B KOTOpbIM Baw petexkTop
BXOAUT MPWU KaxaoM BKAOYEHUMU. CKOpOCTb NOACTPOMKM SABASETCSA NMPOrpamMMUpyeMon u
BblbMpaeTcs B 3aBMCMMOCTM OT CTeNeHM MUHEepanus3aumm W HEOAHOPOAHOCTU TFpyHTa,
CKOpPOCTU ABUXEHUS MOUCKOBOW KaTYLIKW, CTErNeHW 3aMyCOPEHHOCTW FpyHTa u T.A4. (CM.
napameTp "ABTOMOACTPOMKA" Ha cTp. 19).

Haxatue Ha kHonky [T], nepeBoaMT MeTannoAeTeKkTop B CTaTUUECKMIi peXuM
(pexum «Pin-point», B KOTOpOM aBTOMoOACTpoOMKa oTKA4aeTrca. lpu 3ToM B none
WHAMKaTOpa pexuMma paboTbl Ha AUCNee BbIBOAUTCA CMMBOA «C» (

Puc. 32).

[ TURBO

c 57

o
. .|I| | |I|.

Puc. 32

[aHHbIA  pexuMm aBNsieTcs AOMOJHUTENbHbIM M UCMNOJSIb3YeTCs, B OCHOBHOM, ANs
onpenenieHnss TOYHOrO MEeCTOMOJIOXEHUST UCKOMOro obbekTa. Hambonee BbICOKMI TOH
3BYKOBOr0 CMrHana, 6onee Bbicokasi F[POMKOCTb, MakCMMasbHOE KOJIMYECTBO 3aKpalleHHbIX
cekTopoB 6yAyT COOTBETCTBOBATb LIEHTPY MECTOMOsIOXeHUst obbekTa noucka. OCHOBHOM
HeAoCTaToOK 3TOr0 peXxuMma noucka - HeCcTabunbHOCTb BO BpeMeHu. MoaTomy, ecnu 6bICTpo
NloKanmM3oBaTb 06BHEKT HE yAanocb, Mbl PEKOMEHAYEM MepPenTU B AMHAMUYECKUIA PEXUM,
rnocne 4yero NoBTOPUTb MPOLECC SIOKanmM3aunm B CTaTUYECKOM pexmnme CHavana.

Mepen BKAOYEHWEM CTAaTMUYECKOTrO pexuma HeobxoammMo npubnansnTenbHo
OLEHUTb npeanosaraeMoe MecTo 3aneraHus obbekTa, nepeMecTUTb AaTYMK HEMHOro B
CTOPOHY OT 3TOro MecTa U HaxaTb KHonky [1]. HaxaTue Ha KHOMKY AO/MKHO NMPOMCXOANTL
B TaKOM MeCTe pacrosioXeHue paTtymka, 4YTobbl Mog HUM He 6bL10 HMKAKOro Apyroro
obbekTa. B MOMEHT BK/OYEHMSI CTAaTUYECKOro pexuMma AaTyMK AO/HKEH pacnosiaraTbcs
napannenbHo FpyHTY Ha TOW BbICOTE, Ha KOTOpoh Bbl 6yaeTe npousBOAUTbL MOWUCK B
CTaTM4YeCKOM pexnme. Bo BpeMsi yTOYHEHMUSI MECTOMOJSIOXKEHMS 06beKkTa AaTUMK HeNb3s
onyckaTb WAW MOAHMMAaTb Hah FPYHTOM, ero HeobxoaMMo nepemellaTb, BblAEpPXWMBas
MaKCMMasibHO OANMHAKOBOE pPAacCTOsIHME A0 rPyHTa.
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[na BbLIKNIOYEHUS CTaTUYECKOro pexuma elle pa3 Haxmute kHonky [1]. Ecnn
BKJ/IIOYEH PEXWM aBTOMATUUECKOro BbIK/OYEHUS cTaTudeckoro pexuma (ctp. 30), To
npubop nepengeTt B pabounin pexum (AMHaAMUYECKNIA) Yepe3 yCTaHOB/IEHHOE BpeMS.

MpaBunbHO HacTpouTb paboTy npubopa B CTAaTUYECKOM pexuMme Mo3BOoNseT
napameTp «CTaTuyeckoe ycusieHme», onncaHne KoToporo npmeeaeHo Ha ctp. 30.

OUCKPUMUHALIMOHHbBLIU PEXXUM NMOUCKA

OnckpuMmHaums - cnocobHocTb Npubopa pearnpoBaTbh Ha OA4HU TUMbl 06 HEKTOB U
WrHopupoBaTb Apyrve. B HeKoTOopbIX Cry4asx OHa MO3BOASET MOBbLICUTb KOM@OPTHOCTb
noucka. BknoyeHWe n BbIKNIOYEHME peXnMa AUCKPUMUHALMKU OCYLLECTBASETCS KHOMKOM
[BM/anckp]. Tpu BKIIOYEHUM pexuMma AUCKPUMUHAUMM Ha [UCMIEEe Ha HEeCKOJSIbKO
CcekyHA, oTobpaxkaeTcs KapTa HacTpPOWMKM ANMCKPUMUHATOPa, C MOMOLLbIO KOTOPOW MOXHO
6bICTPO  OUEHUTb MNPaBWUILHOCTb HACTPOWMKW  KapTbl AUCKPUMMHauuu. Bca kapTta
OUCKPUMWHaUMKM pasgeneHa Ha 18 cektopos no 10 uucen VDI, kpoMme cekTtopa +80...4+90.
B aTOoM cekTope oTobpaxatotcs 11 umcen VDI. Kaxabli cektop oTobpaxkaeTca B BuAe
NycToro, Hamnos0BMHY 3aKpaleHHOro MM MOMHOCTbIO 3aKpalleHHOro MpsMOYrosibHUKa.
MONHOCTbIO 3aKpalleHHble NPAMOYIONIbHUKN CBUAETENLCTBYIOT O BK/IHOYEHWUW BCEX YMUCEN
VDI Ha npuHATWE B AAHHOM CEKTOPE, HaMosI0BUHY 3aKpalleHHble — O TOM, YTO B AAHHOM
CeKTope eCTb KaK BKJIIOYEHHble, TaK W BbIK/IOYEHHblE 3HayeHus, MOJIHOCTbIO
He3aKpalleHHble — Bce yncna VDI B JaHHOM CEKTOpPE BbIK/OYEHbI.

TpebyeMbil  pexuMm AUCKPpUMWMHaLUMKM  BblbMpaeTcs npu noMowu napameTpa
«BusyanbHas AUCKpMMMHauusa» (cM. cTp. 24). Ecam  pexuMm  Bu3yanbHOM
AVNCKPUMUHAUWKM BbIKOYEH, paboTaeT pexuM 3ByKOBOW AUCKPUMUHALWUK, €CIN BKITOYEH -
pexuM BU3yanbHOW ANCKPUMMHaUMW. B neBoi 4yacTu aucnnes nMeeTcs MHANKATOP pexuma
paboTbl AMCKpUMWHATOpa. Ecnu BKkAKOYEH pexuM BU3yalbHOW AUCKPUMMHAUWMKW, TO
BbicBeumBaeTcs 6ykBa «V», npu 3TOM, ecnu curHan oT obbekTa He mnonajaet B
YCT@HOBMIEHHYIO KapTy AWCKPUMMHauuu, npubop He noAaaeT 3BYKOBOM curHan, rogorpad
obbekTa 1 yncno VDI He BbIBOAATCA Ha aKkpaH. Ecnn pexunm BusyanbHOW AMCKPUMUHALNN
BbIK/TIOYEH, BbiCBeunBaeTcsa 6ykBa «D>», npu 3TOM, ecnim curHan ot obbekTa He nonajaeT B
YCTaHOBNEHHYIO KapTy AWCKPUMMWHauuKW, npubop He nojaeT 3BYKOBOW CUrHana, HO
rogorpad obbekTa BbIBOAUTCA Ha Aucnnein. Ecnm pexum guckpyMMmMHaUMM BbIKIOYEH, TO B
none nMHAMKaTopa pexumoB BbiBoauTCa bykBa «A» (All metal). 310 roBoput 0 ToM, 4TO
BK/IIOYEH pEeXUM «BCE MeTaibl>».

NMPOrPAMMUPOBAHUE KAPTDI
ANCKPUMUHALUUN

OnckpuMrMHauMoHHas XapaKTepucTuka npubopa 3apaetcs B MeHI0
AOMOJSTHUTENbHBLIX NapaMeTpoB. [Ns HACTPOMKM AWCKpUMMHATOpa BoOWAUTE B MEHK
HacTporku KapTbl aAuckpumuHatopa (MEHIO-OANCKPUMUHATOP) wnu Haxatvem u
yaepxaHueMm kHonkn [BM/anckp] n3 paboyero pexuma npubopa. Beibepute ¢ nomoLbio
kHonok [1] wnn [{] napametrp «Kapta» u Haxmute kHOnKy [+]). BkalounTtca MeHo
HaCTpOMKM KapTbl AnCKkpuMmHaTopa (Puc. 33).
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KapTa

+62 K

RN ]

[ANCKP] - MeHio

Puc. 33

B 3TOM pexume Ha AuUCniee BbICBEYMBAETCS Yron OTKIOHEHWs ny4da rogorpada
(uncno VDI) u cumBon, onpegenswownii 6yaet npubop OTKAMKaTbCA Ha CUrHam C 3TUM
YMCNOM MM HeT. ycToW NpsSIMOYrofibHWK O3HayaeT BbIK/IOYEHWEe peakuuu npubopa Ha
AaHHbIA CUrHanN, NpAMOYroNbHWK C rafoyKkoW - BKJOYeHue. [lepemelleHne no KapTe
OUCKPUMKUHATOpPa ocyulecTsnsieTcs c MOMOLLIbIO KNnaBuLL [+] " [-1,
BK/IIOYEHME/BBIK/IOYEHE peakuunm npubopa ocywecTtensetca kHonkamu [{], [1]. Ona
ynobcTBa HaCTpOMKWM AUCKPUMWMHATOPa MMEETCS BO3MOXHOCTb YCKOPEHHOro 3ajaHus
cekTopa AUCKpUMMHaumn. Tpu  HaxaTum kHonkn [Fn] (M3 MeHI0  HacTpoyku
AVCKpUMMHATOpa), Ha Aucnnee, C /IeBON CTOPOHbI, nosensetrca cumeon «Hold», npubop
duKcnpyeT Tekyllee 3HayeHne Tuna peakuumn ansa gaHHoro ymucna VDI (Puc. 34).

KapTa
Hold

+62 [/

JHOO00o00 WA

[ANCKP] - MeHi0

Puc. 34

Odanee, npu Haxatum KHonkun [+]wnm [-], Tun peakumm npubopa Ans
cnegywuwero ymucna VDI aBTOMaTtM4yecku yCTaHaB/IMBAETCS COMNacHO 3adMKCUMPOBAHHOMY
3HauveHno. Haxatue kHonku [V] unu [T] nNpuBoanT K M3MEHEHMIO TUNa peakumum B NamsTi
npubopa.

Hanpumep, ecnn Bam Heo6xoaMMO 3ajaTb CNeayowWwyl KapTy AUCKPUMUHAUMWK:
-90...-20 - urHopupoBaTb, -21...+90 npuHUMaTb, NpoaenanTe cneayoLwme onepauumn:

1. BoWanTe B peXuM HaCTPOWKM ANCKPUMUHATOPA.

2. YcraHoBWTe Ha aucnnee 3HayeHne VDI, paBHoe -90 (Npu noMoLwm KHOMOK [+] u
[-D.

3. VYcraHosute (kHonkoii [1]) nycroi kBagpaTuk (6e3 ranouku).

4. Haxmute kHonky [Fn] ans BkAOYEHUS pexunMa yaepxaHus (Ha aKkpaHe nosiBUTCS
«Hold»).

5. Haxmwute kHonky [+] 1 ycTaHoBMTe Ha akpaHe yncno VDI, paBHoe -21.

6. Haxmwute kHonky [1] 4ns usMeHeHns peakuum npmbopa.
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7. Haxmute kHonky [+] n ycTtaHoBuTe uncno VDI, paBHoe +90.
8. Haxmute kHonky [MP/MeHI0] (Tpu pasa) ans nepexona B paboumin pexmm.

3ameuaHue. [lpy nporpaMMMpoBaHUM KapTbl AUCKPUMWHALMW He pJenavte
CEKTOPbI MPUHATUSA U UCKTIOYEHNS 06BEKTOB CAULWIKOM Y3KuMn (MeHee 10-u eamHuy, VDI),
T.K., B CBA3M C B/IMSHUEM MUHEpaaM3aumn rpyHTa u Apyrmux BHELWHUX PaKTopoB, NHAEKCHI
VDI 06beKTOB MOTYT OTK/IOHATLCS B TY UM UHYIO CTOPOHY OTHOCUTENbHO MOSTYYEHHbIX Ha
BO34yXe, B pe3ysibTaTe, MNOBbILWAETCS BEPOATHOCTb NMPOMyCcKa Hy>XHOro Bam obbekTa.

B namatm npubopa wMeeTCca HECKONbKO NpeayCTaHOB/EHHbIX Mporpamm
OUCKPUMMHaUMM - c6pocuTb BCEe, YCTaHOBUTb BCE, TOJIbKO YEepHble, TOJIbKO
uBeTHble, MOHeTbl. [na Bblbopa nNporpaMMmbl AUCKPUMMHALMM HaXMUTE Ha KHOMKY
[BM/Aanckp], HaxoAsiCb B peXwuMe HacTpOMKM AUCKpUMMUHaATOpa. Ha akpaHe nossuTcs
Ha3BaHMe nporpamMmbl. [ns BbI6Opa HYXHOM NporpaMMbl Haxmute kHonky [$] wam [T].
Onsa 3arpysku — kHonky [+]. Ons Bbixoda M3 pexuma Bblbopa Nporpamm AUCKpUMUHALMU
HaxxmuTe kHonky [MP/MeHo] unun [-].

MNpenyCTaHOBNEHHblE MPOrpaMMbl  AUCKPUMUHAUMKU  CyXaT ANs  YCKOPEHWs
npouecca HaCTpOMKK AUCKpMMUHaTopa.

BHuMmaHue! KonnyecTtBo M HasBaHUSA NpeayCTaHOB/IEHHbIX MporpamMMm AUCKPUMUHaLUK
Bawero meTannogetektopa MOXET OT/IMYATbCS OT ONUCAHHbIX B HACTOALWEN UHCTPYKLUUN.

PEXWUM OBYYEHUA OUCKPUMUHATOPA

[na  6bICTPOrO  NPOrpaMMUMpOBaHUS  AWCKPUMUHATOpPa B MeTan/oAeTekTope
MUMEEeTCs peXxuM 06y4YeHUs, KOTOPbI MO3BOJIAET 3aNoMWHATb CUrHan o6Hapy>XeHHOU Lenu
M 3aHOCUTb €ro B NamsTb npubopa.

[na nporpamMMuMpoBaHusl AUCKpUMMHaTOpa B pexuMe o6ydyeHus caenaiTte
cneaymluee.

1. YcraHosuTe pexvum BCE METAJIJIbI.

2. [lpockaHupyWTe 06beKkT Ana NONyYEHUS YEeTKOro curHana rogorpada.

3. [Ons pexekumn (MCKNOYEHUS) MOAOOHbIX CUIHANOB HaXMuTe KHonky [-], Ansd
BKJIIOUEHUS B CEKTOP OBHapy»XeHus — KHonky [+].

4. Tlpu AOCTAaTOYHOM YpPOBHE CUrHana, npubop 3anpocuT MOATBEPXAEHME 3amnucu.
HaxaTtue kHonku [V] - noaTeepxaenune, [MP/mMeHIo] - oTMeHa, [1] - ycTaHoBka
cneucurHana.

5. [pu HeaoCTaTOYHOM YPOBHE CUrHana, Ha AUCNAEN BbIBOAUTCS NpeaynpexaeHue
1 Npnbop NepexoanT B peXuM nomcka.

6. [lepeante B pexuvM AUCKPUMUHAUMK HaxaTunem KHornkn [BM/anckp] w
ybenuTecb B NpaBubHOCTN HAaCTPOMKMN.

Mpn NnporpaMMnpoBaHMM AUCKPUMUHATOPa B pexume obyyeHus, WmpuHa cekTopa
yncen VDI ycTtaHaBnvMBaeTCs B COOTBETCTBMM C NMapaMeTpoOM «WIMPUHA CeKTopa», T.e.,
ecnuv, Hanpumep, YyCTaHoOBNEeHa wWupuHa cektopa 10 u Bbl oTkNlO4aeTe curHan c
VDI=+20, TO 13 KapTbl AUCKPMMUHaUuM 6yaeT nckntoyeH cektop +15...+25.

Mpu nporpamMMMpoBaHMnM AUCKPUMUHATOPA B pexume obydeHus crneguTe, 4TobbI
CUrHanbl, KOTopble Bbl xoTuTe 3anoMHWUTb 6bINM YeTKme, noBTOpsoLWMecs C pa3bpocom
yncen VDI He 6onee 5-u eamHuu,.

37



CEKTOP CNEUUAIIbBHOIo CUrHANA

B npubope vMeeTcs BO3MOXHOCTb YCTaHOBKM CeKTOpa CreuuasbHOro curHana.
Ecnn Bbl xoTute, u4TOob6bl HEKOTOpble 06beKkTbl, HanpuMep, oOnpeAeneHHble MOHETHI,
3By4anu ocobbiM CMrHanoMm, yCTaHOBUTE 3HAYeHMS NIeBOM W MpaBoOlM rpaHuL, cekTopa Ha
TpebyeMble 3HayeHUs. He penaiTe cekTop cneucurHana CAMLWKOM Y3KUM, WHa4ye ecTb
60nblIas BEPOATHOCTb, YTO M3-3a B/VSHUA MUHEpanu3auuun rpyHTa uam Apyrux ycnosui,
CUrHan ot obbekTa He MonajeT B YCTaHOBMIEHHbIA CeKTOp. MMHUManbHasa pekoMeHayemas
wunpuHa cektopa — 10 eanHuy VDI.

[Ons yCTaHOBKM CMeuuanbHOro CUrHana Ha onpeAesieHHbI knacc obbekToB
MOXHO BOCMO/Ib30BaTbCA PeXMMOM ObICTPOW YCTaHOBKW cneucurHana. [Ans sToro B
peXxxMMe rnoucka nonyymTe YeTKM curHan oT obbekTa, Ha KOTOpbIN Bbl XOTUTE yCTaHOBUTL
CMeLCUrHasn, HaXMmTe KHOMKY [+], ANs NoATBEPXAEHUS YCTaHOBKM HaxHuTe kHomky [11,
ana otMeHbl - [MP/MeHro]. LUuprHa cekTopa YyCTaHaBIMBAETCA B COOTBETCTBUM C
napamMeTpoM «LWMPUHA CeKTopa». Tenepb, eCin cMrHan ot obbekTa NonafeT B 3afaHHbIN
cektop VDI, Ha Takoh ob6bekT 6yaeT 3ByyaTb CrneunasnbHbl 3BYK, HAanNOMWHAKOLWNI 3BYK
KOMOKOIbYMKa.

PEXWUM NEPEINPY3KU

Bo Bpemsa paboTbl npubopa MOXeT NpoOUCXOoAUTb Meperpyska 3/1eKTPOHUKMK
CUJIbHBIM CUIFHANOM OT KPYMHbIX MOBEPXHOCTHbLIX 06bEKTOB. ECiM NponcxoanT neperpyska,
npmbop He MOXeT NPaBWIbHO NAEHTUPUUNPOBATL 06HApPYXeHHbIN 06bekT. B 3TOM cnydae
Ha Aucnnein BbIBOAUTCSH COOTBeTCTBYtoLWee coobueHne (Puc. 35) n, npu yctaHOBNEHHOM
napametpe «FpOMKOCTb neperpysku», CcMm. CcTp. 23), 6yaetr cnblwHa 3ByKOBas
WHANKaUNS.

B S KM Au' TURBO
(&N 1

A  NEPErPY3KA

Puc. 35

Ecnn  neperpyska BO3HMKaeT C/AMWKOM 4acto, TO AnA  MNpaBWbHOM
naeHTUMbUKaLMM O6BEKTOB PEKOMEHAYETCS YMEHbLIUTb YyBCTBUTENbHOCTb npubopa C
NOMOLLbIO MapaMeTpPoOB <YCWIIEHUE» N «TOK AaTtuuka» (ctp. 18) unn noaHATb AaTUMK
Bbllle HaAa rpyHToM. Ecnu neperpyska BO3HMKAET B €AMHUYHbIX Clyyasix, To, B ciyyae eé
NosIBNEHUS, AOCTAaTOYHO NMPUMNOAHATL AaT4YNK U CHOBA NPOCKaHMPOBaTb OOBbEKT.

MHoraa MOXeT BO3HUKHYTb CUTyauusi, Koraa npubop curHanusupyetr o
neperpyske, HO O6beKT Mpu 3TOM He obHapyxuBaeTcs. DTO MOXeT 6biTb CBS3aHO C
MOBbILEHHOW  MWHepanu3aumen rpyHTa. B 3TomMm cnyyae, ana  obecnevyeHus
paboTocnocobHocTn npubopa, HEO6XO0AMMO YMEHbLINTbL YyBCTBMTENBHOCTL Npubopa.
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B npouecce paboTbl B npubope NpoOM3BOAMTCA HEMpPEPbIBHbIN KOHTPOJSb TOKa
AaTyvMka AN BO3MOXHOCTM aBTOMaTUUYECKOro MNepeksIlYeHUsl 4acToTbl TPeX4yacTOTHOM
KaTywkn. Mpn obHapyxXeHUn KpynHOro NOBEPXHOCTHOIO MeTa/lsIMYecKoro obbekTa MoXeT
NPOM30NTU pe3Koe CHUXEHWe ToKa AaTyuka U nNpubop BOCMPUMET 3TO Kak CMeHa 4acToThbl
Aatynka. B cBs3M ¢ 3TMM nporpaMMHoe obecneyeHue npubopa MoxeT MHGOOPMUPOBaTb
onepaTopa 06 owmnbke coobLIEHNEM:

OLUMNBKA OATHUKA

OTCYTCTBYET TOK

Puc. 36

B aToM cnydae, ecnn owubka cBaA3aHa C oOOHapyXeHWeM KpymnHoro
MeTannnyeckoro obbekTa, ANs NPOAOSXeHWs paboTbl HaxmuTe kHonky [1]. Ecnm e
ownbka cBA3aHa C HeucnpaBHOCTbIO npubopa wnu paTtumka (KaTywku), Heobxoammo
06paTnTbCA B CEpBUC-LIEHTP.

NMPOIrPAMMBbI NOJIb3OBATEJA

B npubope npeaycMoTpeHa BO3MOXHOCTb peAakTUpPOBAHWUS W COXpaHeHus 4-X
He3aBUCMMbIX NpPOrpaMM noucka. B kaxaon nporpamMMme nosb3oBaTeslb MOXET MO CBOEMY
YCMOTPEHUIO  YCTaHOBUTbL Tpebyemble napameTpbl. [lporpamMmbl  nocnefoBaTeslbHO
nepeksiyalTCs KPaTKOBPEMEHHbIM HaxxaTueMm kHonku [MP/MeHIo], npu 3ToM, B N€BOM
HUXHEM yrny aucnnes otobpaxaeTcs HOMep TeKyliel NporpamMmbl.

Mpn n3meHeHuUn n6Oro n3 napaMmeTpoB HACTPOMKM Npubopa, HOBOE 3HayeHue
aBTOMATMYECKM 3anoMMHAeTCs ANS TeKylwen nporpamMmbl. B cnyyae HeobxoammocTy,
MOXXHO BEpHYTbCSl K 3aBOACKMM yCTaHOBKaM. [1ns 3TOro Bbikaounte npmbop, Haxmurte
kHonky [MP/MeHI0] 1, yaepxuBas ee B HaXaToOM COCTOSiHMM, BkaouuTe npmbop. Mocne
TOro0 Kak Ha 3KpaHe Aucnnes NosiBUTCSA COOTBETCTBYHOLWAA HAaAMUCh U MPOUrpaeT Menoaus,
KHOMKY MOXHO OTnyctuTb. [lpubop nepeiigetr B pabounii pexumM, W yCTaHOBMUTCA
nporpaMmma N21. 3HayeHue 6anaHca rpyHTa TakxXe YyCTaHOBUTCS B WCXOAHOE 3HayeHue
(0).

BHUMAHME! T[lapamerp <«[daTyMk» npu YCTaHOBKE 3aBOACKMX MporpamMM He
BOCCT@HaB/MBaETCS.

3aBoackas nporpamma N21 wuMeeT He O4YeHb BbLICOKYH YYBCTBUTENIbHOCTb,
XOpOLWY OTCTPOWKY OT BAWSAHUA TFPyHTa, MWHUMANbHbBIA TOK AaTyuka. [porpamma
npeaHasHayeHa Ans MOMCKa KPYMHbIX 06beKTOB uAn 06beKTOB C HeboNbWNM 3aneraHneM
B rpyHTe. [JMCKPUMWHATOP HACTPOEH Ha MaKCUMMasibHOE WCK/IIOYEHWE HexenaTesbHbIX
06beKkToB. BktoueHHble GUAbTPbl NOAABASOT 60MbLIYI0 YaCTb HEXeNnaTeNbHbIX CUrHasOoB.

3aBoackasa nporpammMma N22 umeeT HeMHOro 60MblWy0 YYBCTBUTENBHOCTb,
MWHUManbHbIA TOK AaTuuka. lporpamMma MOXeT MCMoSib30BaTbCsl AN MOUCKA KPYMHbIX
06beKTOB UM 06bEKTOB C HeboNbLMM 3aneraHWeMm B FPyHTe, a Takxke ans paboTbl Ha
3aMYyCOPEHHbIX y4YacTKax rpyHTa.
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3aBoackas nporpamma N23 uvmMeeTr 6onee BbICOKYO 4YyBCTBUTENbHOCTb U
npegHasHadyeHa pans noucka 6onee wMenkux o6bekToB Ha 6onbwen rnybuHe. B
6onbWMHCTBE cnyvyaeB OHa obecneymBaeT BbICOKMIA KOMMOPT M KayecTBO noucka. B
[AHHOM nporpamMme ycTaHoBfieH TOK AaTyiuka «TYPBO», noatoMmy sHepronoTpebneHue y
Hee 3HaynTeNbHO 6oMblle, YEM Y NepPBbIX ABYX MpOrpaMm.

3aBopackan nporpaMmma N24 yMeeT MOBbIWEHHYHO YYBCTBUTENBHOCTb U
npeaHasHaveHa Ans rybuHHOro novcka Ha He CUIbHO 3aMyCOpEHHbIX TeppuTopusx. Mpu
paboTe Ha nporpamme 4 He06XOANMMO YMEHbLUUTb CKOPOCTb CKAHUPOBAHUS U BblAEPXUBaTb
6onee paBHOMepHOe pacCTosHME OT AaTyuKa A0 FpyHTa, He Aonyckas nepekocos. B aTown
rnporpaMMe Takxe, Kak 1 B nNpeablayLien YCTaHOBEH TOK AaTumka B pexuM «TYPBO».

B nporpamme N21 AWCKPMMMHATOP HACTPOEH Ha MaKCUMManbHOE WCK/YeHne
HexxenaTtenbHblX 06bekToB. B 06n1acTb oTceueHms nonagatoT Hebonblme deppoMarHUTHbIE
o6bekTbl, donbra, anlOMMHMEBas NPOBOSIOKA U HeKOoTopble Apyrve obbekTbl. B obnactb
NMPUHATUS MonagarT cpeaHne obbekTbl M3 Mean, cepebpa, 6onee KpynHbie 06bEKTbI U3
anioOMMHUA U npoune ob6bekTbl. [laHHas nporpamMMma MOXET WMIFHOPMPOBaTb HeKOTopble,
BO3MOXHO, HYXHble BaM 06beKTbl, HanpMmep, HEKOTOPble MOHETbI, YKpaLleHUs.

B nporpammax 2-4 [OWCKPMMWHATOP HACTPOEH Ha OTCeYeHMe Menkux
peppoMarHUTHbIX 06 bEKTOB.

MoMHWTE, YTO 3aBOACKME YCTAaHOBKM HE SBNSAIOTCSA MAEaNbHbIMUK, @ npeasiaratTcs
TONMbKO Kak CTapToBasi WHdOpMauusa AN  Hadana noucka W O3HAKOMIEHus C
BO3MOXHOCTSIMM npubopa. [ns [OCTMXKEHUS MaKCUManbHOW 3d@eKTUBHOCTM paboTbl
MeTannoAeTekTopa, MporpamMmbl Heo6x0AUMMO aAanTUpPOBaTb MOA KOHKPETHbIA FPYHT U
YyCNoBWUS nomcka.

Mpw cocTaBneHnMn coOB6CTBEHHbIX MPOrpaMM Noucka NoMHUTE crieaytolee: ecnu Bol
XOTUTE 4YTO-NM60 U3MEHUTb, TO MOHUMaNTe, K YeMy Takoe W3MEHEeHWe MOXET MpUBECTW.
Bbicokne napameTpbl 4YyBCTBUTENbHOCTM Ha BO34yXe - He BcCeraa eCcTb BbICOKME
pesynbTaTbl NoMcCKa.

Tak e cneagyet UMeTb B BMAY, YTO Bbl He monyuymte MakCMManbHOW AanbHOCTU
obHapyXeHWs Ha BO34yXe Ha 3aBOACKMX Mporpammax.

B CBA3M C MOCTOSIHHBIM COBEPLUEHCTBOBAHWEM MpPOrpaMMHOro obecneveHus
npubopa, 3aBOACKME 3HAYeHWs MapaMeTpoB B nporpamMMax Bawero waum gpyroro Takoro
e npubopa, HO C APYrMM NporpamMMHbIM obecrnedeHneM, MOryT He COOTBETCTBOBATb.

PEKOMEHOALIUA! Tpn nepBoM BKAKOYEHUUM nipubopa, YyCTaHOBMUTE 3aBOACKUE
nporpamMmbl.

3AMEHA NMOUCKOBOI'O 3NNIEMEHTA
(AATHUKA)

Ecnn Baw I'IpVI60p YKOMNNEKTOBaH ABYMA U bonee AaT4nKaMn, HaCTpOEHHbIMU
Aana pa6OTbI MMeHHO ¢ Bawum METanNoAeTEKTOPOM, TO ANA UX 3aMEHbI HeobxoanMo:

1. OTknounTb NUTaHne npmbopa.

2. OTcoeavHWUTb pa3beM AaTumKa OT 3/IeKTPOHHOro 610ka npubopa.
3. CHATb AaTyMK CO LITAHIW.

4. YCTaHOBWUTb Ha WITaAHry APYron AaTyumK.

5. lMoaknouunTb pasbeM gaTymka K 3N1eKTpoHHOMY 610Ky npubopa.
6. BkntounTtb Npubop, yaepxusBas HaxaTon kHonky [Fn].

7. Kuonkamm [T][}] ycTaHOBUTL Kypcop Ha MeHI0 «BbIGpaTh AaTUMK>
8. HaxaTb kHonky [+]

9. Knonkamu [T][V] BbI6GpaTh TPEbYEMbIN AaTUMK

10. HaxaTb kHonky [+]
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11. MNMpubop aBTOMATMYECKM «Nepe3arpysnTca» n NpomusBeaeT HaCTPOMKY Ha HOBbIN
AaTuuk.
12. Mpowussectn 6anaHCMpPOBKY MO FPYHTY.

B cBA3n c TeMm, 4uTO npu nepesarpyske npuvbopa NPOUCXOAUT aBTOMaTMyeckas
6anaHcupoBka Mo BO34yXy, BbI6Op AaTyMKka B MEHKO HacTpoek HeobXxoAMMO MpoBOAUTL
NOAHSB AATUMK OT FPyHTa Ha ypOBEHb NOsCa W yAepXuBas ero BAanu OT MeTal/In4yecKmx
06beKTOB aHanornM4yHO NpoLeccy BkAOYeHMS npubopa, onMcaHHOMY Ha cTp. 13.

B npubope ponyckaeTcsd WMCNofb30BaTb TOMAbKO AaTYWMKK, MapameTpbl KOTOPbIX
npeaBapuTeNbHO BHECEHbl B NMamsTb npubopa. poussectn TpebyeMmble HACTPONKM
MOXHO KaK CaMOCTOSATENbHO C MOMOLLbIO BCTPOEHHON MpOorpaMMbl HAaCTPOMKK AaTyuka, TaK
n obpatmBLINCh B cepBUC-LEHTP (upmMbl «AKA>.

Ecnn B koMnnekTe ¢ NpMbopoM UCMOMb3YOTCA AAaTYMKU C pasHbIMW YacToTaMu U
HeT AaTuYMKOB C OAWHaKOBbIMU YacToTaMu, TO MepeksveHne npodunen ocyLecTBaseTcs
aBToMaTuyeckn, 6e3 yyactns onepaTopa. 3TO BO3MOXHO TOSIbKO B TOM Cflyyae, ecnu BcCe
AATYNKN NpeaBapuUTeNbHO HacTpoeHbl AN paboTebl UMeHHO € Bawmnm npubopom.

ANEKTPOMNMUTAHUE NMPUBOPA

MutaHne npubopa ocywecTBnsieTcs OT 4-x aneMeHTOB Tvna «AA». BO3MOXHO
MCrnonb3oBaTb KakK CyXxue 3neMeHTbl nutaHusa (6ataperiku), Tak W aKKyMynsaTopbl.
PekomeHayeTca wcnonb3oBaTb LWenoyvHble (ankanuHoBble, alkaline) anemeHTbl WM
AKKYMYNATOPbl eMKOCTbIO He MeHee 2000 MA-y.

YpoBeHb 3apspa 6atapen oTobpaxaeTcd B BEpPXHeM JfieBOM Yriy Aucnies
CMMBOJIOM . MoNHOCTbIO 3aMoJfIHEHHBIN 3HA4YOK COOTBETCTBYET MOJIHOMY 3apsay
6aTtapen, nNycTon 3Ha4oK [ paspsxeHHol 6aTtapee. [Mpyu npakTUYeCKW MOSHOM
pa3psge 6aTtapewn, Korga [AO BbIK/IKOYEHUS OCTAeTCS HECKONbKO MMWHYT, Ha 3KpaH
BbIBOAUTCS npeaynpexgatowee  cooblieHne (Puc. 37) " npourpbiBaeTcs
npeaynpexaanLmnin 3sykKoBon curHan. Ecnu npnbop npu 3tom pabotan npu BKAKOYEHHOM
pexume <«TYPBO» (TA=2), TO NpOMCXOAUT aBTOMATMUYECKOE OTK/IIOYEHUS pexuMa
«TYPBO» (yctaHoBka TA=1) ans npoaneHuss BpemeHn paboTbl (MHAMKaAUMUS pexuMa Ha
avcnnee nNpoaoskaeT nNpu 3ToM oTtobpaxaTb pexum «TYPBO»). Mocne 3ameHbl 6atapen
YCTaHOB/IEHHbIV peXuUM BOCCTaHOBUTCH. [py NOAHOM paspsiae akKyMmMynsaTopa Ha Aucnnen
BbIBOAMTCSA aHanornyHoe coobuieHue (Puc. 37). MNMpu 3TOM JanbHelwee Mcnosib3oBaHue
npnbopa HEBO3MOXHO, OH MEPEXOAUT B «CMNSALWMNN» PEXNM.

HU3KWUW 3APA
BATAPEM!

3apsgute unm
3aMeHuTe 6atapeto!

Puc. 37

B 3TOM cnyyae Heo6x0AMMO OTKIUYUTL NpUbOp 1 3aMeHUTb 6aTapen NUTaHUS.

Ons  TOoro, 4tobbl wHAMKATOP pa3psiaga 6baTapeu oTobpaxancs Haubonee
npaBuibHO, HEOBXOAMMO B MeHI0 Mpubopa yCTaHOBUTb COOTBETCTBYHOLWMIA Tun bHatapeu
(Alkaline nnu NiMH).
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NCMOJIb3OBAHUE IMOJIOBHbIX TEJIE®POHOB

Baw MeTannoneTekTop OCHalleH CcTaHAapTHbIM pa3sbemoMm <«jack-3,5» ansa
NOAK/NIOYEHNS TONOBHbIX TenedoHoB (HaywHMKOB). Pa3beM pacnonoxeH Ha JfeBok
6okoBOW MaHenwu 3snekTpoHHoro 6noka. B MeTannogerekTope BO3MOXHO WMCMONb30BaTb
HU3KOOMHblE  CcTepeodoHUYecKkne roNoBHble  TenedoHbl, NpeAnoyYTUTENbHO, C
perynMpoBKOn rpoMKOCTU. KaTeropuyeckm He pekoMeHAYeTCs MCMOosib30BaTbh NMepexoAHuK
3,5-6,3 MM Ans noAakAlYeHns HaywHWKOB C pasbemMoM 6,3 MM. 3TO npuBegeT K
MexXxaHM4yecKkoMy  TMOBpEeXAEHWK  pa3bemMa  HayWHWKOB B 3/IeKTPOHHOM  6sioke
MeTannoaeTekTopa.

B npubope npeaycMoTpeHO ucnonb3oBaHue npodunen ana paboTbl ¢ AUHAMUKOM
nnm roNoBHbIMKM  TenedoHaMu. CooTBeTCTBYIOWMNE npoguan nepeks4yarTcs
aBTOMaTM4eCcKu Npu NOAKNOYEHUM/OTKIOUYEHUN FONTOBHbIX TeNnedOoHOB.

BCTPOEHHASA NMPOrPAMMA HACTPOUKU
AOATHUKOB

CoBMecTHO ¢ MeTannogetektopoM <«BEPKYT-5» BO3MOXHO WCMOMb30BaTb
NOUCKOBbIE 3/1IEMEHTbI (AaTyumkun), Bbinyckaemble OO0 «dwupma «AKA», npeaBapuTenbHO
HaCTpOeHHble Ana paboTbl UMEHHO C BawuMm npubopoM. [n8 HaCTpONKWM AaTyumKka CAyXuT
BCTPOEHHas nporpamma, No3BoNsiLWas HaCTPOUTb HOBbIM AAaTUYNK AN COBMECTHOW paboThbl
C Npn60pPOM HEeCKObKMMK cnocobamu:

e HacTpoWka HOBOro gatumka Ha TeKyLwuii npodunb
e [lobaBneHue HOBOIro AaTymka

DT [eiCTBMS MOXHO BbINOMHUTL 4Yepe3 OCHOBHOe MeHk npubopa (MeHio
«AaTumnkun» - «<PegakTop>») uam C NCNoNb30BaHMEM MEHIO BKtOYeHUs (cTp. 14).

D6x10-14 2
Bkn
— ABTO
Fr = 13890
ort =047
Ph = 244
Puc. 38

Ona obecneyeHnss KoppekTHOW paboTbl Bawero MeTannogertekTopa, cneauTe,
4YTO6bl HACTPOMKM NpoduUAsA AaTyMKa COOTBETCTBOBAIM MMEHHO TOMY AaTuyMKy, KOTOPbIA
YyCTaHOBMEH. DTO MOMOXET BO BpeMs 3Kcnayatauum npubopa wusbexartb HeKOTopble
npo6nembl 1 n36aBuT Bac oT obpalleHns B cepBUC-LIEHTP.
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HACTPOVVIKA HOBOIo OATHUKA HA
TEKYLLUU NMPODPUTIb

Ecnn B npouecce skcnnyatauum npubopa BO3HMKAA HEO6XOAMMOCTb MOBTOPHOWN
HaCTPOMKM Aatymka, Nnubo Bbl He enaeTe MCMNoNb30BaTb pasHble NPOPUAM ANS pasHbiX
AaTUMKOB, a npeanoynTaeTe MpPOM3BOAUTL HaCTPOWMKY TMpU KaXKAOM MNepektoveHnmn
[aT4YMKOB (@HaNOrMYHO HEKOTOPbIM ApyrMM MogensMm npobopos), BOCMNONb3yHTeCh
pPeXXMMOM HAaCTPOMKM HOBOro AaTuMka Ha TeKywui npodusb. ITOT PexXuMM MOXHO
aKTUBUPOBATb HECKO/IbKUMU cnocobamu:

e C noMoLbio OCHOBHOro MeHto npubopa («AaTumkmn» - «<Pepakrtop» - «<ABTO»)

e  C NOMOLLbIO MEHIO BK/IOYEHUS (BKTIOYEHWE C yaep>kaHueM KHonku [Fn] -
«HacTpoutb paTumnk»)

e C noMouwbto 6bICTPOro AOCTyNa K MeHto (BKIIOYEHWE Npu HaxxaTon KHonke [+])

[N HacTPOWKM HOBOMO AaTYMKa Ha TeKyLMii Npodub:

OTK/IlOUMTE NUTaHne npubopa

MOAKJIKYMTE HacTpaMBaeMbii aTumk K npmbopy

aKTUBUPYNTE PeXUM OAHUM U3 YKaszaHHbIX Bbllle crnocobos

rnocne aBTOMaTU4YeCKOW HacTporku 4vactoTel 1 OPT, npmnbop nepenger B pexum

6anaHcMpoBKK rpyHTa

e MpoBeAuTe HACTPOKMKy banaHca rpyHTa Ha YMCTOM FPYHTE WAWN UCMONb3Ys KUpNuY
wnn gepput

e ecnu 3HayeHue BIN 3HAUMTENbHO OT/IMYAETCA OT HY/A, HaXMUTE KHonky [{] ans
06HyneHns nokasaHui 6anaHca rpyHTa

e  MpW NoaHeceHUn depputa/Kmpnmya K AaT4YMKy CUTHan rpyHTa AOMXKEH MATU 13
LueHTpa aucnnes Bneso. Ecnu curHan mpet wv3 ueHTpa Bnpaso, TO Heo6xoauMO
ckoppekTupoBaTth a3y HaxaTneM kHonku [Fn]

e /15 BbIXO4A U3 PEeXUMa HACTPOMKM HaxMmuTe KHonky [BIr]

e BbIK/IIOYMTE M CHOBA BKJOUMUTE Npnbop

e rnepenpoBepbTe paboTOCNOCOOHOCTb HA HECKOIbKNX TUMNYHbIX 06beKkTax

Ecnu nocne aBTOMaTM4yecKoOM HacTponku 4vactotbl m OPT npubop He nepexoauT B
pexum 6anaHCMpoBKWM MO FPYHTY, @ Ha AMCMJIEeN BbIBOAUTCS COOOLLEHME O HEBO3MOXHOCTMU
KOMMEeHcaumMn gatymka, HeobXxoAuMO OTK/YUTL 3/IEKTponuTaHne npmbopa KnaBuLen Ha
3alHeN naHenu, NOBTOPHO BKJOYMTbL NpUBOp M NMpoBecTM 6anaHc Mo rpyHTy, WUCMOsb3ys
Kyco4yek deppuTa, KpacHOro KupnuMya WM Yy4yacTOK TFpyHTa, B KOTOPOM 3aBefoMO
OTCYTCTBYIOT MeTasisin4yeckme o6beKThl.

OOBABJIEHUE HOBOIO OATYUKA HA HOBbIU
NMPO®UIb

Ecnn Bbl npuobpenu HOBbIA AaTyMK C pasMepaMu WM 4YacTOTOW, OT/IMYHOM OT
YCTaAHOB/MIEHHOr0 paHee, Heo6x0AUMO BOCMONb30BATbCA PEXMMOM A06aBneHMs HOBOMO
AaTymka. OTO MOXHO caenaTb AByMsi cnocobamu:

e  C MOMOLLbI OCHOBHOIO MeHio npubopa («AaTunku» - «<Pepaktop>»)
e C MOMOLIBIO MEHIO BK/IOYEHWUs (BK/lOYeHWe C yaepxaHvem kHonku [Fn] -

«[106aBUTb AATUMNK>)

Ona pobaBneHWs HOBOro AaTyMka Ha HOBbIA NMpodwuib, HeobxoanMMo npoaenaTb
cnepytulee:
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OoTKNIOUNTE NUTaHne npmbopa
NMOAKMNOUYMTE HacTpanBaeMbIn AaTumK K npubopy
AKTUBUPYNTE PEXMM OAHUM M3 YKasaHHbIX Bbilwe cnocobos
BblbepuTe HasBaHwe Npodwunas, COOTBETCTBYIOWMIA MapaMeTpaM HOBOro AaTyuka
(pa3mep 1 yacToTa)
AKTUBUPYNTE PEXUM HACTPOMNKM

< ecnu Bbl ucnonblyete ocHOBHOe MeHIo npmnbopa, To HaBeaUTe Kypcop Ha

nosuumio «ABTO>» 1 HaxXxMmTe KHOMKY [+]
% ecnM  UCMONb3yeTCs  MEHK  BK/K4YeHus, To, nocne  Bblibopa
COOTBETCTBYHOLEro NPoduas HaXXMUTe KHOMKy [+]

rnocsie aBTOMaTM4YeCKOW HacCTporiku YyacToTbl 1 OPT, npmbop nepeieT B pexum
6anaHCMpoBKM rpyHTa
npoBeauTe HaCTPoVKy 6anaHca rpyHTa Ha YMCTOM FPyHTE WKW UCMNOJb3YS KMpNnY
mnun dbepput
ecnu 3HayeHne Bl 3HauMTeNbHO OT/IMYAETCA OT HynNs, HaxMmuTe kHomky [4] ans
06HyneHns nokasaHui 6anaHca rpyHTa
npu noaHeceHuMn deppuTa/KUpnnya K AaTUMKy CUrHaN rpyHTa AO/HKEH UATU U3
LeHTpa aucnnesa Bneso. Ecnn curHan naeT u3 ueHTpa BNpaBo, TO HeobxoauMMo
CKOppeKTMpoBaTth a3y HaxaTveM kKHonkn [Fn]
ONA BbIXOAa U3 peXnMa HaAaCTPOMKKN HaxmuTe KHonky [BIF]
BbIK/TIOYNTE U CHOBA BKItOYUTE Npubop
nepenpoBepbTe paboToCcnoCO6HOCTb HA HECKOMbKMX TUMUYHbBIX 06beKkTax

Ecnn nocne aBTOMaTtM4yeckol HacTponku yactoTel U OPT npubop He nepexoauT B
pexxum 6anaHCMpOBKM NO FPYHTY, @ Ha AUCMEN BbIBOAUTCS cooblieHne 0 HEBO3MOXHOCTU
KOMMEeHcaumm gaTymka, HeobxoAuMO OTKIOUYUTb 3NeKTponuTaHue npubopa Knasuwwen Ha
3agHen naHenu, NOBTOPHO BK/IOYMTbL Npubop M npoBecTu 6anaHC Mo rpyHTy, UCMNOMb3ys
Kycouek deppuTa, KpacHOro Kupnmya WM Yy4yacTOK rpyHTa, B KOTOpPOM 3aBefoOMO
OTCYTCTBYIOT MeTasImyeckme o6beKThl.

HACTPOMKA TPEXYACTOTHOIO JATUMKA

ana HaCTpOVIKVI TPpeX4aCToTHOro AaTtyuka HeobxoAUMO BbINOSTHUTb cnegywuwme

nencreus:

1. BbikniounTb npmbop.

2. YCTaHOBMUTb AATUYMK Ha LUTAHry.

3. MoaknouunTb pasbeM gaTyuka K pasbeMy 371eKTPOHHOro 6s0oka.

4. YCTaHOBWUTb Ha nepektoyaTene YacToTbl OAHO M3 KpamHUX nonoxeHun (L nnn M).

5. BkA4YUTb NUTaHMe npubopa.

6. Boritn B MmeHto JATHYUKU - PEOAKTOP.

7. BblbpaTb NepBbIii Noanpoduab TpeXHacToTHOro AaTtymka, Hanpumep, 3f1-1.

8. Tpou3BecTy aBTOMaTUYECKYIO HACTPOMKY AaTyMKa C NMOMOLLbIO BbiGOpa MeH!0
«ABTO».

9. Bowitn B MeHto JATHUKU - PEOAKTOP.

10. YcTaHOBWUTb NepekstoyaTeNb YacToT gaTunka B cpeaHee nonoxeHue (H).

11. BbibpaTtb BTOpOV nognpoduib Tpex4yacToTHoro gatumka (3f1-2).

12. Mpoun3sBecTM aBTOMaTUYECKY0 HACTPOMKY AaTyMKa C MOMOLWbIO Bbibopa MeHIo
«ABTO».

13. Bowitn B MeHto JATUUKWN - PEOAKTOP.

14. BbibpaTtb TpeTuii noanpoduib Tpex4acToTHoOro agatymka (3f1-3).

15. Mpoun3sBecTM aBTOMaTUYECKYIO HACTPOIMKY AaTymKa C MOMOLbIO Bbibopa MeHIo
«ABTO».

16. BbiknounTb NpMBOP ANS COXpaHEHUS HACTpoek npodunen A4aT4MKOB.



17. BkntouunTb Nnpnbop, NpoBEPUTHL NEPEKIIOYEHME YACTOT.

OBHOBJIEHUE NPOIrPAMMHOIO
OBECIMNEYEHUA

Metannoaetektop <«BEPKYT-5» 2016-ro MopenbHoro roaa (Ha nepeaHemn
naHenu C JIeBOW CTOPOHbl M306paxeHa MNUKTOrpamMMma HayWHWUKOB CO CTpenkamu,
obo3HavalWMMM Hanmume nopta ANs CBA3M C KOMMbIOTEPOM) MMeeT BO3MOXHOCTb
caMoCToATeNbHOro 06HOBMEHUSI BCTPOEHHOrO NporpaMMHoro obecnevenms (MO). Mpouecc
06HOBNEHUS SABNSIETCA AOBOJSIbHO C/OXHBIM W PEKOMEHAYETCS TONIbKO MOArOTOBIEHHbIM
cneunannctam, 3HakoMbIM C MUKPOMPOLIECCOPHON U KOMMbIOTEPHON TEXHUKOM.

Ona obHoBneHnss BcTpoeHHoro IO ucnonb3yeTcs pas3beM HaywHUKos. [pu
BK/IOYEHUN pexmma ob6HosneHuns MO, BbIXO4 YCUAUTENS MOLLHOCTM 3BYKOBOW 4acTOTbl
OTK/II0YaeTCs OT pa3beMa, a KOHTaKTbl pa3beMa KOMMYTUPYIOTCS C HeobxoAnMbIMU
BXOAaMU MUKPOKOHTpoOepa.

Ona nopgkntoueHus MeTannogetekTopa K nopty USB koMnbloTepa MCMosb3yeTcs
cneunanusnpoBaHHbl Kabenb. He gonyckaercs nogksrodeHne kabesnss Kk pasbemy
HaywHUKOB 6e3 BKJIIOYEHHNSI pexxknMma ob6HoBsieHns 0. 3To MOXKeT npnBecTn K
BbIxoay npmnbopa nin kabesss N3 cTpos.

Monyuntb 6onee noapobHyl MHMOPMauUMio, a TakXe ckavaTb HeobxoauMble
nporpamMMbl  Ans obHoBneHus MO, MOXHO Ha camTe TEXHUYECKOW MNoAAepXKu npubopa
http://www.aka-md.ru.

BHUMAHUWE! OO0 «¢unpma «AKA» He HeCET OTBETCTBEHHOCTb 3a
HeKkBanngnunpoBaHHble AeicTBUs C NpMbopoM M, B c/ly4ae Bbixoga M3 CTPosi
npmn6opa no BMHE MoJib30BaTesisi, rapaHTUHHbIA PEMOHT He NMPoN3BOANTCS.

XPAHEHUE U OBCNY XUBAHUE
METAJNNOOETEKTOPA

MeTannoaeTekTop — 3TO C/IOXXHOE 3/1IeKTPOHHOE YCTPOMCTBO, KOTOPOE MOCTOSHHO
paboTaeT B TAXEeNbIX MOMEBbIX ycnoBuax. Ons obecneyeHUs MPOAOIKUTENBHOrO Cpoka
cnyx6bl npubopa, HeobxoANMO CneauTb 3a ero TEXHUYECKUMM COCTOSIHUEM, MPOU3BOAUTb
Heobxoanmoe obcnyxmneaHue, cobnoaaTb YCNOBUSA XPaAHEHMS.

XpaHuTb MeTannogeTekTop Heo6XxoAMMO B TEM/IOM, CyXOM MOMELLEHUN, B YUCTOM
Buge. Ecnu npubop anutenbsHoe BpeMs He wucnonb3lyeTtcs (6onee ABYyX Heaenb),
obazaTenbHO wu3BNekuTe M3 Hero 6aTapen (MM akkymynsatopbl). [pu  anuTenbHOM
XpaHeHun, M3 6aTapeil MOXeT BbIT€Yb 3/EKTPOSUT, YTO MpUBEAET K BbIXOAY M3 CTPOsi
MeTannoaeTekTopa.

Mocne Kaxaoro WCNofb30BaHWS, HEO6XOAMMO OUYMCTUTbL AaTuMK, LITaHry,
3NEKTPOHHbLIN 610K  OoT rpsA3n. Cpa3y nocne OKOoHYaHus paboTel € npubopom,
pekoMeHAayeTcs u3Bnedb 6GaTtapeu (akKyMmMynaTopbl) W3 37eKTpoHHoro 6rnoka. [locne
AnvTenbHon paboTbl B Cbipytd noroay (AOXAb, TyMaH, MOBbIWEHHAas BAAXHOCTb),
peKoMeHAYyeTCs Ha HEeKOTOpoe BpeMs (HECKOSIbKO 4acoB) MOJSIOXKMUTb 31EeKTPOHHbINM 610K C
BbIHYTbIMW 6aTapesiMu M OTKPbITOW KpbIWKOW 6aTapedHOro oTceka B CyXxoe Tennoe
noMetlieHue, ansa Toro, 4tobbl Bnara (KoHaeHcaT), o6pa3oBaBLLasCs BHYTPU 3NEKTPOHHOMO
6noka cMorna vcnapuTbCcs Yepes OTBEpPCTUSA B H6aTapeiHoM oTceke. [py 3TOM MONOXWUTb
3N1EKTPOHHbIN 610K HeobxoanMO 6aTapelriHblM OTCEKOM BBEpX.

He wncnonb3ynte Ans yaaneHns obpa3oBaBlUeNCcs BHYTPW 3/eKTPOHHOro 6noka
BNarnm HarpesaTeflbHble npubopbl (paguaTtopbl OTOMMEHUS, 3AeKTpPodeHbl W T.M.),
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OTKPbITbIA OrFOHb, HamnMpuMep, KOCTpa WIW ra3oBOM ropesiku. DTO MOXeT MNpUBECTU K
NoBpeXAEHMSIM KOpMyca, NepeaHeNn naHenun, BbIXOA4y M3 CTPOsl AaTyumKa.

Mpu npsiMOM nonajaHWM BOAbl BHYTPb 3JIEKTPOHHOro 6510Kka, HeMeANeHHO
M3BnekuTe 6aTapeuM nNuUTaHUs, OCTaBbTe 3JIEKTPOHHbIA 610K C HE3aKpbITON KPbILIKOM
b6aTapeliHOro oTceka n Kak MOXHO bbiCTpee 06paTUTeCh B CEPBUC-LEHTP.

HEKOTOPbIE COBETbI NO 3KCIJTYATALUUN
METANNOOETEKTOPA

HaunHas paboTy C AeTeKTOpoOM MeTassIoB MMeilTe BBMAY, YTO HWMKOrAa, HWKaKoMn
npnbop He «OTBETUT» Bam TOYHO Ha BOMpoC: «4YTO 3a MeTaNIMYeCKUin NpeaMeT JIEXUT B
3eMfie Uan CTeHe?». DTo Bcerga 6yayT BEpOSTHOCTHbIE OLEeHKM. Bonpoc nuwb € KakoWn
TOYHOCTbIO, WM C KakuMM MpPOLEHTOM BEpPOSATHOCTU. YeM e onpepensieTcs 3Ta
BEPOSATHOCTb, UM MOXHO CKasaTb yCrex B Noucke?

Bo-nepBbIX, KOAMYECTBOM W  KayecTBOM MpegocTaBaseMon  npubopom
WHdopMaumm, a BO-BTOPbIX, BalwmM ymeHneM ee npaBubHO aHanM3mMpoBaTb. PaccMoOTpuM
nepebin BAMSAOWMIA dakTop. BONbWMHCTBY MeTanN0AeTEKTOP NPeACTaBASETCS KaK HeKWuin
npnbop co 3BYKOBOW WHAMKAUMEN Ha MeTann. A Mexay TeM, U3BECTHO, YTO BO MHOIMMX
cnydyasax ano 90% wuHdopMaumu 4YenoBek nosyvyaeTr 4yepes rnasa. MMeHHO 3TO
06CTOATENBCTBO 3aCTaBWIO HEKOTOPLIX pa3paboTunkoB NoA06HOM TEXHUKN UCCNenoBaTh U
BHeApATb B NpMbOpbl pas3fIMYHOro poAa TEXHOJSIOrMKU, MO3BOMSKOWNE OLEHUBATb UCKOMbIE
06beKkTbl N0 MOKasaHMAM CTPEeIoYHbIX, CBETOAMOAHLIX WU  XWAKOKPUCTANINYECKUX
WHAMKATOPOB. [pyrMMu cnoBamu, MNOAK/IYATh K MOUCKY, Hapsay C ywamu, rnasa.
MpumeHeHne nopobHOro poda BM3YyanU3UPYOWMX TEXHOMOMMIA MNO3BOAWAO Cpasy Xe
NoAHATb WAEHTUDWKALMOHHbIE BO3MOXHOCTM TakKOW TEXHWMKM, TEM CaMblM MOBbICUB
3(pPEeKTUBHOCTb MOMCKOBbIX paboT.

OpHako, n3yyeHme NofobHOro poaa TEXHUYECKUX pelleHnin, NpoBeAEeHHOe Hallewn
¢vpMoi, NO3BONUNO CAenaTb BbiBOA, YTO BCE 3TU BU3yanM3aUMOHHbIE TEXHOOMMU HOCAT
AOCTaTOYHO OrpaHWYeHHbIi MO MHPOPMATUBHOCTM XapakTep, YTO SABNSETCA cneacTeBuem
HEKOro <«npuyecbiBaHMS>» WAM NpeaBapuUTeNIbHOW KOMMbOTEPHOW 06paboTkm curHanos
Aatymka. OCO6eHHOCTb U OpUIrMHANBHOCTL peanun3oBaHHOW B BaweM npubope TexHonormm
OnocpefoBaHHOW BM3yanu3auuu Kak pas U 3ak/4yaeTcss B TOM, YTO HaMu MPeasioXeHO
nccneposaTb ropgorpadudeckuii  «cnektp». [puyem, cnekTp 6e3 AONOAHWUTENbHbIX
06paboTOK CMrHaNOB UCK/THYAOLWMX AeTann COXHOM0 B3auMOAENCTBUS AaTumka npubopa
C MeTan/mMyeckmm 06beKTOoM, a, cnefoBaTeslbHO, OrpaHUYMBaOWUX WHMOPMALMOHHYIO
HaCbIWEHHOCTb TOFO, YTO MoKasbiBaeT 3kpaH. [la, Mbl MPMU3HAEeM, YTO 3Ta TEXHoJorus
BM3yanusauuun, noHavany, CnoxHa Ans Bocnpuatvs. Ho Ans Hac, Ha CerogHsAWHWUA AeHb,
O4YeBMAEH M TOT haKT, YTO NoNb30BaTENN HalMX NpUBOPoB 6e3 Hee yxxe He NPeacCTaBnAT
cebe nouck. XoTsa, Ana Toro, 4tobbl NpaBUIbHO MOHUMATb KapTUHKN Ha 3KpaHe NnpuLIoch
AOCTaTOYHO MOMpaKTUKoBaTbCs. WIHTepecHbl B 3TOM nJjlaHe KOMMEHTapuW, HEKOTOPbIX
npodeccnoHanbHbIX Nosib3oBaTenien Takux Npnbopos, KOTopble roBopsaT: "Mbl MOHMMaEM,
YTO HU OAMH CaMblli COBPEMEHHbIN KOMMbIOTEP HE CKaXeT TOYHO, YTO NexuT B 3emne. OH
6yneT genaTb TO/IbKO BEPOSATHOCTHbIE OLEHKM. BaxxHO MMeTb BO3MOXHOCTb K ero pabote
NOAK/OUYUTL CBOK ronoBy." MIMEHHO 3To W no3BonsieT genaTb Baw npubop, TeM cambiM
noBbllas pe3ynbTaTUBHOCTb NOUcKa.

Janee 6yaeT U3N0OXEH Uenbli psif AOMOSHUTENbHBIX Pa3bsCHEHWA U NPUEMOB,
KOTOpble MOMOryT BaM noBbICUTb pe3ybTaTUBHOCTb NMOMCKOBbLIX paboT.
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O TEXHUKE CKAHUPOBAHUA

Mpn CKaHWMPOBaHMM rpyHTa MJABHO MepeMellanTe AaTyMK Hah MOBEPXHOCTbIO,
BblAEpPXMBas NOCTOSIHHOE paccTosiHMe 3-4 cM. O4yeHb BaXXHO 4YTOObl paccTosiHMe Mexay
AATYMKOM N MOBEPXHOCTLIO 3€MAN MPU MEpPEMELLEHNN OCTaBanoCb MOCTOSAHHbIM. MMenTe
BBMAY, 4YTO KayeCTBO BbINOSIHEHWS 3TOM ONepauMm HEMNOCPEeACTBEHHO BAWUSET Ha
NpaBUbHOCTb MAEHTUMUKALMU NCKOMbIX 06BEKTOB. TakXe, cTapalTecb He AenaTb pe3kux
nepemMeLleHnin aaTtyvMka Mo ropusoHTanu. He ponyckalte ynapoB AaT4YMKOM O [PYHT,
XKEeCTKME BETKW pacTeHUIN 1 Apyrnx 06bEKTOB A8 UCKIIOYEHUS NTOXHbIX cpabaTbiBaHUN.

BaxkHbIM (hakTOpOM SBASETCA NpaBW/IbHbIA BbIGOP CKOPOCTU CKaHWpoBaHusA. B
60nblWKHCTBE CNy4yaeB Bbl Ao/MKHbI AenaTb OA4HO MaxoOBOE ABWXEHWe AaTumkoM (cnpasa
HaneBso WM cfieBa Hanpaso) 3a 1-2 cekyHAbl. [pyM CUABHOM 3aMYCOPEHHOCTU rpyHTa
CKOpPOCTb HeOobX0AMMO yMeHbWUTb AN Aydwero pasgeneHns obbekToB. Kaxabin
crneayowmnin Npoxos AaTymka [OSKEH MepekpbiBaTb NpeabliayLnin, B naeanbHOM ciyyae
Ha NOMIOBMHY AMaMmeTpa AaTyuka.

O BAJITAHCUPOBKE NMPUBOPA MO NPYHTY

MomHuTe, uTO 6anaHcMpoBKa MO TFPYHTY - 3TO OCHOBHas onepauus, OT
NpaBWUIbHOCTU  BbIMOJSIHEHUS KOTOPOM 3aBUCAT pe3yfbTaTbl noucka. OuyeHb BaXHO
npoBepsATb M KOPPEeKTUpOBaTb YpoBeHb 6anaHCMpPOBKM MNPU CMEHe KIMMaTU4eCcKux
YCNOBWI NOMCKA, B YAaCTHOCTM TeMnepaTypbl, @ TaK Xe Npu U3MeHeHun Buaa rpyHTta. Ecnm
BaM He ypaeTca onpefenuTb UYMCTbIW y4yacTOK FpyHTa ANnS npoBeAeHus 6anaHcupoBKwM,
peKkoMeHAyeM co3haTb uMutTaTop. [ns 3ToW LUenu BblKanbiBaeTca ¢dparMeHT rpyHTa (1-1,5
KI) M3 KOTOpOro, nMpu HeobxoAMMOCTM, yAaNsalTCa BCe MeTannocodepxalime obbekThbl.
Ons ynobctBa MCNONb30BaHMS OYMLLEHHbIA FPYHT MOXHO C/NOXWUTb B MOMNITUNEHOBbLIN
nakeT WKW HacbiNaTb B MJacTMAccoByl 6yTbinky. [anee, nNonoxus npubop Ha 3emno 1
BK/1OYMB NporpamMmy 6anaHCMpoBKKU, MAABHO MOAHOCUMTE MMUTATOP K AaTYMKy A0 Tex nop,
noka npubop He npourpaetr Menoauio, coobwawwyro o ToM, 4To 6anaHcMpoBKa
BbIMO/IHEHaA.

Mpu npoBeaeHUn H6anaHCMpPOBKM MO FPyHTY obpallaiiTe BHMMaHWE Ha 3HayeHue
6anaHca rpyHTa (Bl). OTo 3HaYeHne He JOKHO OYeHb CUIbHO OTAMYaTbLCS OT Hyns. Ecnu
3HayeHue banaHca rpyHTa npesbiwaeTt =15...+10, To 370, cKOpee BCero, 03Ha4aeT, YTo B
AAHHOM yyacTKe rpyHTa MPUCYTCTBYET MeTajnmyeckuii obbekT. B aTomM cnydae npmbop
oKaxeTcs HepaboToCNOCO6HbIM.

B npouecce noncka npubop nNpovM3BOAUT aBTOMATUYECKY MOACTPOMKY GanaHca
rpyHTa (€cnu AaHHbI pexuM BktoYeH). CneayeT 3aMeTUTb, YTO B HEKOTOPbIX Cly4vasx
(HanpuMep, Ha CWIbHO 3a@MYCOPEHHbIX Yy4acTKax rpyHTa) npubop MOXeT OLn604YHO
noAcTpavMBaTbCs NoA O6bLEKTbl, HaxoAaswuecss B rpyHTe. B cBS3M C 3TUM  MOXeET
notpeboBaTbca nepebanaHcMpoBka npmbopa Ha YMCTOM yyacTKe WK, BOBCE, OTK/IOYEHME
aBTobanaHca.

Ob UCNOJNb30OBAHUN CTATUYECKOI'O
PEXXUMA NMOUCKA

Kak yXe yNoMWHaNoCb, AaHHbIA PEXWUM CAYXMUT ANS ONpeAeneHusi TOYHOro
MECTOMosIoXKeHUs1 npeaMeTa. [JaauM HeKoTopble MeToAMYECKME COBETbI MO MpPaBUIbHOMY
MCMOMb30BaHMIO 3TOr0 pexuma.

O6HapyXuB B AMHaMMyeckoM (OCHOBHOM) pexXuMe Moucka MeTaInyeckui
NpeaMeT U MPUHSIB PELLEHWE €ro BblKOMaTb, OMPEAENUTE ero TOYHOE MecTonosioxeHue. C
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3TON Uenblo 0TBeAUTE AaTyMk npubopa OT 30Hbl YYBCTBUTENbHOCTM K HalAeHHOMY
npeaMeTy BAeBO unu Bnpaso (NnMHUa A, cM. Puc. 39). Mocne yero BkAOUMUTE CTaTUYECKUI
pexuM. MaKcuMManbHO TOYHO BblAEPXMBAS PaACCTOSIHUE MeXAy FPYHTOM WM AaTUYMKOM,
NMpPOCKaHMpyMnTe 3TOT 06beKT B 06paTHOM HanpaBneHnu. 3aduKCcMpymnTe Ha IMHMN A MecTo
(koopauHaTy) rae ToH 3Byka Obin Hambonee BbICOKMM. 3aTeM OTHeCcuTe AaT4yMK OT 30Hbl
YyBCTBUTENBHOCTM MNEPNeHANKYNSAPHO HadanbHOMYy HanpasneHumtio (A) CKaHWpoBaHUSA
(Hanpumep, Brepea) No AnHUMM B. MNpuK 3TOM 0TBOA AaTyMKa B 3TOM HamnpaBieHUU AOSKEH
NnpoxXoAuTb 4Yepe3 nepBOHayanbHO 3adUKCUPOBAHHYIO KoopauHaTy. CHOBa BKKOUMTE
cTaTMyeckuii  pexuMm. [pockaHupyihite 06bekT no /AvHUM B MakcuMmanbHO TOYHO
BblAEPXMBAs pacCTosiHNE MeXAy FPYHTOM W AaTyMkoM. 3adwuKCMpoBaHHas KoopauHata
MaKCMMasibHOro Mo 4acTtoTe TOHa 3By4YaHus U FPOMKOCTU Ha nuHum B n 6yanet onpepenatb
TOYHOe MecTonosioxeHne obbekTa. OHO ByAeT coBnaaaTth C LEHTPOM AaTumka.

AB

(L)

Mecra Brotodenms
CLaTHHECKOIO PEKHMA

Obbexr

“

Hapacrauue
TOHA 3ByHalus

Puc. 39
OB UCMONb30BAHUU 9KBANNAU3EPA
DyHKUNSA "3KBAJIAN3EP" ABnsieTcs, Kak 6bl, OOMOSIHUTENbHbIM

OVCKPUMMHATOPOM. Bbl MoXeTe nonb30oBaTbCA 3KBanaM3epoM AN WUCKKYEHUS WAn
NMPUHSATUSA CUFHANOB OT HEKOTOPbLIX rPynn 06bLEKTOB.

B cBs3n ¢ ocobeHHOCTAMM 06paboTkmM curHana B MeTanofeTekTope HekoTopble
06bekTbl MOryT 3By4yaTb rpomye (Hanpumep, donbra, antoMMHUEBble Npobkn n ap.), a
HekoTopble Tuwe (HanpuMmep, KpymnHble 06bekTbl M3 Mean). C NOMOLbI 3KBanansepa Bebl
MOXeTe HaCTPOUTb FPOMKOCTb 3By4YaHMS pa3HbiXx 06beKTOB Tak, kak Bam 6yaeTt yaobHo.

Takxe, ecnn Bbl pabotaete B pexume "BCE METAJJIbI', MoxHO caenatb
rPOMKOCTb 3ByYaHus, Hanpumep, eppoMarHUTHbIX 06beKTOB TULe, YTOObl CUrHaN OT HUX
6bin cnabo cnbiweH. Mpu 3ToM Bbl 6yaeTe HenpepbiBHO CreaAnTb 3@ 06CTaHOBKOM Mnoj
NMOWCKOBOW KaTYyLIKOWN, He Hanpsiras cnyx.
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O MPUMEHEHWUWN PENTUHIA LEENWN

B metannopetektope «BEPKYT-5» Bepcun npowmekn 5.16 u Bbllue nMeeTcs
PyHKUNA oTOBpaKeHns perTuHra Uuenu Ha AuChee Kak B BuAe BepTUKaibHOro cronbuka
cnpaea, Tak M B Buae uudp B none otobpaxeHus umcen VDI. Tpu BkAOYEHUU
oTobpaxeHuns penTuHra uenu, ymucna VDI Bceraa BbIBOASATCA B J1€BOM 4YacTu Aucnnes,
penTuHr — B npaBon. lNonyvyeHne UHGOPMaUMM O peNTUHre Lenn MOXET bbiTb MosiesHo,
HanpuMmep, Mpu MoucKe Menkux 06beKTOB, 3anerawowmx Ha 6onblwoln rnybuHe. B 3Tom
cnyyae, OTKAMK npubopa Ha Takue uenn MoxeT ObiTb HEeyBEepeHHbIM U MEHSATbCA Mpu
pas3HbIX HanpasB/EHNAX CKAHUPOBAHWUS, NPWU 3TOM, PENUTUHT Lenun byaeT HebonblimM. Takown
e CUrHan MOXeT 6bITb pe3y/ibTaToOM 06HapyXeHUs KPyrnHOro geppoMarHMTHOro o6bekTa,
HO, PEeNTUHI OT KpYMnHbIX uenein 6yneT ropasgo 6onbwe. Ha OCHOBaHUW 3TUX AaHHbIX
MOXHO OLEeHUTb Liesiecoobpa3HoCTb n3snevyeHns obHapyxeHHOro obbekTa u3 rpyHTa.

Tak >ke Pe’TUHI MOXET MPUroAUTBCA AN UCK/IIOYEHUS WU3BAEYEHWUS U3 FPyHTa
Menknx ob6bekToB, Koraa TpebyeTcs NOMCK KPYMHbIX Lenein.

MHOOPMALUNA ONA CITPABKA

Huxe B Tabnuue npueeAeHbl OPUEHTUPOBOUHbBIE 3HaYeHUs Yncen VDI HeKOoTopbIX
06bEKTOB, U3MEepEeHHbIE Ha BO3AyXe.

OBBEKT uucno VDI
Menkne deppoMarHnTHble 06bEKThI -90...0
[paHaTa @1 -30...-35
Ponbra 0...+20
Menkasi MoHeTa (4Yewylika) cepebpo +15... +35
3010TOE KOJbLO +25
MoHeTta (10 kon. 2004 r.) +30
MoHeTa (5 kon. 1961 r.) +35
MoHeTa (10 py6. 1899 r.) 3051070 +38
MoHeTa (1 kon. 1869 r.) Meab +61
MoHeTa (MontuHHMK 1924 r.) cepebpo +77
MoHeTa (JeHbra 1749 r.) meab +78
MoHeTa (1 py6ab 1878 r.) cepebpo +80
MoHeTa (2 kon. 1840 r.) Mmeab +81
MoHeTa (5 kon. 1786 r.) meab +85

YkaszaHHble 3HadeHus uducen VDI o06beKkTOB SIBNAKTCA OPUEHTUPOBOYHBLIMU W
MOFyT OT/MYaTbCS OT peasibHbiX B 3aBUCMMOCTM OT TMMA FpyHTa, FMy6uHbl 3aneraHus
obbekTa, HEKOTOpbIX HacTpoek npubopa, TMMa yCTaHOBMEHHOro AaTynka (pasMepa u
pabouei yacToTbl) U T.A4.
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FTAPAHTUUHBIE OBA3ATENIbCTBA

MpeanpusTMe-n3roToBUTeNb rapaHTMpyet paboTocnocobHOCTb MeTannoaeTekTopa
npu ycnosuu cobnogeHns notpebuteneMm ycnosuin skcnayatauuu.

[apaHTUMHbIA CPOK 3KCnyaTaumm - 24 Mecsua co AHSA NpoAaxku, Ho, He Honee
36-u MecsueB C AaTbl BbiNycKa.

B TeueHue rapaHTMMHOrO Cpoka OOHapy>XeHHbI MNPOM3BOACTBEHHbIN AedekT
6ecnnaTtHo ycTpaHsAeTCs W3roToBUTENneM, npu Yycnosunm cobnofeHns nofb3oBaTenem
HacToslWeNn WMHCTPYKUUM MO 3KCryaTtaumm n OTCYTCTBUM MeXaHWYeCKUX MOBpexAeHun
3feKTpoHHoro 6noka w pgatynka npubopa. B ciydae He CaHKUMOHMPOBAHHOIo
BHECEHNSI N3MEHEHMI B 3JIEKTPOHHYIO CXE€MYy WJIM KOHCTPYKUWMIO npunéopa, He
npeAaycMoTpeHHbIX 3aBOAOM-N3roTOBUTE/IEM, B PEMOHTE, KaK rapaHTHIHHOM, TaK 1
He rapaHTMHHOM, MOXKET 6bITb OTKa3aHo.

B cnyyae HeobxoamMMmMocTM pAocTaBku npubopa B CEPBUCHBIN LEHTP AnA
06cnyxunBaHus, CTOMMOCTb AOCTAaBKKN ONavyMBaeTca nonb3osaTenem npubopa.

Ona  ocywecTBNeHUs rapaHTMNHOrO  peMOHTa HeobxoAMMO  MpeabABUTb
HaCTOALLY MHCTPYKUMIO MO 3KCnyaTaunn € yKasaHHOM AaTon npoaaxwu. MNpu oTcyTCTBUN
OTMETKM O Npojaxe, rapaHTMa UCYUCNSAETCS C AaTbl BbiMycCKa.

AZpec Ans NpeabsBAeHUs NPETEH3NIA:

CBUAOETEJIbCTBO O NPUEMKE

MeTtannogetektop «BEPKYT-5», N?

[aTa Bbinycka « » 20 r.

LTamMn npeanpuaTus

n3rotoBuTens
FopeH ana akcnnyataumm Moanuce nprveMwmka.
[aTta npodaxu « » 20 r.

CanT TexHu4eckorn nogaepxku: www.aka-md.ru
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