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MpoaykToBUTE CrieuMdUKaL MM ONMUCAHN B HACTOALWMA AOKYMEHT ca 06eKT Ha npomsaHa 6e3 npeaBapuTeIHO M3BECTABAHE.
CodTyepbT M JOKYMEHTALMATA Ca C Mb/IHW aBTOPCKM NpaBa npuTexaHue Ha beHes HayKka u mexHosnozua EOO/. Hukaksa
YyacT oT MHOOPMALMATA CbAbPKALLA Ce B TO3M AOKYMEHT MW OT MPOAYKTUTE OMUCAHW B HEro He MoXe aa bbae
MoamduLMpaHa UaM Bb3NPOM3BEXKAAHA, NOA KaKBATO M Aa € maTepuanHa UM enekTpoHHa dopma, 6e3 U3puyHOTO
NMUCMEHO Cbr/iacue OT NpUTexaTena Ha aBTOPCKUTe NpaBsa.

Copyright © 2025 beHeB HayKa 1 TexHonorusa EOO/l. Bcuuku npaBa 3anaseHu.

BENEV®wn StudioMG™ ca TbproBCKM MapKu1 UK PerncTpupaHun TbpProBCKM MapKu oT beHes Hayka u mexHonoausa EOO/.
BCMUKM ApyrM MapKu WMAM NPOAYKTOBM HAaUMEHOBAHMWA, CMOMEHATU B TO3M AOKYMEHT, Ca TbProBCKU MapKu WM
pPerncTpupaHm TbProBCKM MapKu OT CbOTBETHUTE UM MPUTEXKATENN.

beHes HayKka n TexHonorua EOO/,

Ten: +359 89 923 0345
Yebcant: www.BenevSciTech.com

6yn. ,,Uap CumeoH Bennkn“ 141
Crapa 3aropa 6000,
Bbarapua
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N3non3BaHu 03Ha4YeHUA

Cumson 3HauyeHue

()]
@ [lencTteme cBbP3aHO C pa60TaTa Ha co¢Tyepa

& BEJIEMKKA: [onbaHuTenHa nHoopmauma

A BHUMAHMWE: MH(I)OpMaLIMFI C BUCOKa CTeneH Ha Ba*XHOCT

A BHUMAHME: MHd}OpmaLI,VIFI C UBKNHOYUTENHA CTENEH HA BAaXXHOCT
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be3onacHoCT

A BE/TEXKKA: Mpean aa msnonssate MG-01 ce 3ano3HaliTe ¢ HaCTOALWOTO PbKOBOACTBO 3a
eKcnaoatauus.

A BHMUMAHMUE: ToBa ycTpolicTBO TpabBa Aa 6bae MHCTaNMpPaHO Ha MeCTa, Aasied oT rpajckaTa
MHPpacTpyKkTypa. BsemeTe BCUUKM HEObXoaAnMMU NpeanasHu MepKHK, 3a Aa NOCTaBUTE 3axpaHBaLLUTe
Kabenn n AMHMKUTE 3a AaHHM NO TaKbB HauyMH, Ye Te Aa 6bAaT 3aWMUTEHN OT FTPHMOTEBUYHN yAapu No
Bpeme Ha bypsa! IMPeKTHUAT yaap Ha rPbMOTEBULLA BbPXY MHCTPYMEHTA UK HEroBUTE Kabenu e ro
YHULLLOXKM M MOXKe A A0Bee 4,0 CEPMO3HU NOBPeaM B NPUIEKALLOTO eNeKTPOHHO obopyaBaHe!

A BHUMAHWE: He wn3naraite marHMtomeTbpa Ha Bb3AENCTBUA M3BBH FPaHULUTE Ha
MaKCMMaNHO AONYCTUMWUTE, ONUCAHW B AOKymeHTauuata! M3nonssaiite ypesa camo no
npeaHasHavyeHue U cbbat04aBaNTe CTPMKTHO YKa3aHMATa 3a ynoTpeba!
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[AapaHumA

beHes HayKa u mexHonozus EOO/ rapaHTUpa, 4e To3n NPoayKT Wwe pabotn 6e3 gedpektn no
OTHOLLEHME KAaKTO Ha MaTepmainTe M KOMMOHEHTUTE M3MNO/I3BAHM NPU MPOM3BOACTBOTO MY, Taka U MO
OTHOLLEHMeE Ha UAN0oCTHaTa My M3paboTKa, 3a CPOK OT 2 (ABe) roAMHM OT AaTaTa Ha 3aKynyBaHETO My.
AKO TO3M NPOAYKT NOKaxke AedeKT Mo Bpeme Ha rapaHuMOHHWA CU nepuoa, beHes HayKa u
mexHonoz2ua EOO/] noema OTroBOPHOCTTA 3a NONpaBKaTa UM LLANOCTHATA 3aMAHA Ha NPOAYKTa.

3a4b/XKeHMe Ha KAMEeHTA e 4@ HU yBeAOMW MNpU Bb3HMKBAHE Ha AedeKT B pamKuTe Ha
rapaHLUMOHHMA NEPUNOL, KAKTO U rpmKaTa No ONakoBaHeTO U NOeMaHeTo Ha TPaHCNOPTHUTE pa3xoam
[0 Hawwma oduc. beHes Hayka u mexHonozua EOO/] noema TpaHCNOPTHUTE pa3xohm No A0CTABAHETO
Ha PEMOHTMPAHMA NN 3aMEHEH NPOAYKT 06PAaTHO A0 KNMEHTa.

lapaHuMATa He nNokpuBa AedeKTM U noBpean B CNeacTBMEe OT HenpaBWAHM ynoTpeba u
CbXpaHeHWe Ha NPOoAYKTa. beHes Hayka u mexHono2ua EOC/ HAMa 3a4bKeHMe NO U3NbAHEHUE Ha
rapaHLumnATa B CIeQHUTE CAyYau:

—To3un npoayKT e 6un pasrnobasaH, MogudULMpPaH UAM NONPABAH OT MLLA, KOUTO He ca Bunu
M3PUYHO YNbAHOMOLWEHN OT beHes Hayka u mexHonoz2us EOO/] 3a TOBa, KaKTO M B C/ay4valh Ha
yBpeXxaaHe am nogmaHa Ha rapaHLLMOHHUTE CTUKEPU.

—To3u npoayKT e 61un nognaraH Ha Bb3AENCTBMA U3BBH FPaHMLUTE HA AONYCTUMOCT NOCOYEHMU
B LLOKYMEHTaUMATa My Uaum e 6un ynotpebaBaH B CbYeTaHWE C HEM3MNPABHM UM C HEOTFOBaPALLM Ha
HeobXxoAMMMTE HOPMM 3@ KaYecTBO M 6He30MaCHOCT NPOAYKTU.

—Bb3HMKBaHe Ha popcMmarkopHM 06CTOATENCTBA — NOXKAP, 3eMETPeceH e, HaBogHEeHMe 1 ap.
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1. Hayano

MG-01 e HoB 3D undpoB BEKTOPEH MaArHUTomeTbp, 6a3mpaH Ha aHWM3OTpPOMHaTa
MarHuTopesuctueHa (AMR) ceH3opHa TexHonoruma. CbC CBOA MOAEPEH M KOMMAKTeH AW3aliH,
HaZEeXAHOCT M HUCKA LeHa, TOM e MbpPBUAT B CBETA NpeAcTaBUTE/l HA HOBO MOKOJIEHME HAy4YHM
WHCTPYMEHTU. MarHUTOMEeTbPbT e NpeaHasHayeH Aa ce M3nonsea B obnactra Ha reodpusnyHuTe
nscnepBaHUA 3a HabnoaeHMe M 3anNuc Ha MarHUTHOTO nosie Ha 3emsaTa. TexHonoruata AMR
NO3BO/IABA HUCKA KOHCYMALMA HA eHeprus, HUCKK LWyMOBe NPU M3MEPBAHUATA, BUCOKA CTabMAHOCT
Ha paboTa U MUHMATIOPHU pa3mepu. Te3n XxapakTepUcTUKM NPasaT MG-01 U3KNOUUTENHO NOAXOAALL
n360p 3a reomarHuTHUTE obcepBaTopumn 1 BOPAOBU CAaTENUTHU MUCUU, KAaTO AOCTOEH KOHKYPEHT Ha
Knacmnueckute pnykerent (fluxgate) marHutomeTpm.

1.1 OcHOBHU ocobeHOCTH

OcobeHocTun

AHM30TPOMHU MarHmuTopesunctneHu (AMR) ceH3opu

M3ua10 undpor An3aitH, ocMrypsaBall, BUCOKA TOYHOCT M HUCKM LIYMOBE Npu U3MepBaHMATa

MpeunsHa BbTpeLHa aBTOMATUYHA TemnepaTypHa CTa6VII'IVI33LI,MF|

Fa/1BaHNYHO M30/1MPaH LUdpoB nHTepdeic

USB HID apxutekTypa (He ca HeobxoaAnMU AONbAHUTENHU ApaliBepw)

lpaduueH codpTyep 3a KOHTPOA Ha paboTaTta U 3anNmUC Ha AaHHUTE OT USMEpPBAHUATA

Hucka KoHcymauma Ha eHeprus

KomnaKTHa 1 34paBa, ekpaHUpaHa anyMmUHMEBa KyTus

1.2 MpwunoxeHuna

n Ha6mop,eH|/|e M 3afnc Ha reomarHMTHOTO noae

B Kocmun4yecku nscnenBaHus

MG-01 www.BenevSciTech.com
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2. MG-01

2.1 CbCTaBHM 4YaCcTU Ha YCTPOMCTBOTO

MG-01 untepdeliceH moayn (M3rnes oTcTpaHu)

[ b
[ o

— T

MG-01 nHTepdeliceH moayn MG-01 nHTtepdeinceH moayn
(npenex naHen) (3apmeH naHen)

© e (¢ , lo

1. KabeneH KoHeKTop

2. USB KoHeKTOop

3. 3axpaHBaHe

4. CraTtycHa LED nHaunkauusa

MG-01 www.BenevSciTech.com
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MG-01 ceH30pHa rnaBsa (M3rnesn oTCTPaHu)

[ b

MG-01 ceH30pHa rnasa
(npeaex naHen)

O

1. KabeneH KoHeKTOp

MG-01 ce cbCTOM OT ABa OCHOBHWM MOAYNA: HEMArHMTHA CeH30pHa rnaea (SH) u nHtepdelicer
moayn (IM), cebp3aHu € 4-KUNeH eKpaHMpaH Kaben (aBe NMHUK 332 AaHHK, eaHa 3aXPaHBaLLa IMHUA
DC +12 + 24 V v egHa GND nuHuA). [iBaTa Kpas Ha eKpaHUPOBKAaTa Ha Kabena ca CBbP3aHU KbM
333eMABAHETO Ha NnevyaTHaTa nsiaTka cboTBeTHO Ha SH 1 IM (BuxTe MpunoxkeHne A). BCUYKM MarHUTHU
n3MepBaHUA ce M3BbpwBaT oT SH 1 uncneHnte pesyntatm ce usnpawat go IM npes kabena, Kato
umodposm naketn. Cnep BcAKa 3asBKa 3a usmepBaHe, IM nonyyasa 6aliToBe gaHHU, M3npaTteHn oT SH u
M npenpaia o6paTHO KbM KomntoTbpa npe3 USB nHtepdeiica. IM e cBbp3aH KbM KOMMNIOTbPA KaTo
USB HID ycTpoicteo. CnepoBatenHo, He e HeobxoaMMO Aa ce MHCTanupa cneunaneH gpansep. Kbm
IM e cebp3aHo DC3axpaHBaHeToO.

A BENIEXKA: KomyHukaumata Ha MG-01 n komnioTbpa ce M3BbpLIBaA 4Ype3 nporpamara
StudioMG (BuKTe yacT 3 0T TOBa PbKOBOACTBO).

A BENNEXKKA: SH uma BbTpellHa aBTOMATMYHA TemnepaTypHa CTabnuamsauma Ha TpUTe MarHUTHU
ceH3opa. PaboTaTa 1 ce KoHTponupa ypes StudioMG (BuKTeuacTt 3.6).

A BE/TEXXKA: SH, 3aegHo ¢ Kabenute n 3axpaHBaHeTO OT eAHa cTpaHa M USB Bpb3KaTa Kbm
KOMMIOTbPa, OT ApYyra, Ca HaMmb/JHO raABAaHMYHO U30JIMPAHM.

MG-01 www.BenevSciTech.com
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2.2 AHN30TPOMNHA MAarHMTOPE3NCTUBHOCT

MarHMTOCbNpPOTUBIEHNETO € 3aBUCMMOCTTA Ha e/1eKTPUYECKOTO CbMNPOTUBNEHUE B HAKOM
MaTepmasnm oT NPUNONKEHOTO MAarHUTHO none. AHM30TPONUA, OT Apyra CTPaHa, UMame, KoraTo AafeH0
CBOMCTBO Ce MpOoABSABa PA3/IMYHO B Pas/NMYHMTE HanpasneHusa. CneaosaTeNiHO, aHU3OTPOMNHOTO
MarHuTocbnpotusneHve (AMR) e CBOMCTBO, AEMOHCTPMPAHO OT HAKOM GEepPOMarHUTHU MaTepumany,
CbCTOALLO CE B 3aBUCMMOCTTA Ha /IEKTPUYECKOTO MM CbMPOTUBAEHME OT bIb/la MEXK Ay NOCOKaTa Ha

ENEKTPUYECKNA TOK M BEKTOPA HA HAMAlrHUTBaHeE.

No external field

\$
C\)(‘e(\ Gy
© Magnetization

— Easy axis

External field H, .

jzation
e Magnetizat

* Happ\ied

MazHumope3sucmuseH eghekm.

KoraTo ce NpuaoKu BbHLWHO MarHUTHO
nosne, nepneHAMKYIsPHO Ha TasM OC, TO Kapa
BEKTOpPa Ha HaMarHUTBaHe Ha maTepuana aa ce
3aBbPTU M MO TO3M HAYMH Ce MPOMEHA brbsa @.
ToBa NbK BOAM A0 MPOMAHA Ha CbMPOTUBAEHNETO
Ha efleMeHTa.

O6UKHOBEHO, YeTUpPM TaKMBA efleMeHTa
ce KOMBbUHMpaT, 3a Aa 06pasyBaT pPe3nCTopeH
MOCT Ha YutctoH (Wheatstone bridge) ¢ Tunn4yHo
cbnpoTuBneHume ot okono 1 kOhm. Taswu
KOHdUrypauma nogobpasa NMHEMHOCTTA Ha
n3xogHaTa TpaHcdepHa PyHKLUMA, a CbLLO TaKa
KOMMNEeHCUMPa MU HAKOWU OT TemnepaTypHuUTe
3aBMCMMOCTH.

TunnyHnAat AMR ceH3opeH enemeHT
Cce CbCTOM OT TbHbK CAOW OT Mepmasiol
(Permalloy, NiFe), HaHeceH BbPXY
cunvumeBa nopnoxka. Mo Bpeme Ha
npowueca Ha NPOW3BOACTBO, TO3U C/IOM ce
oTnara B CUJIHO MarHUTHO none. Toea none
3a/aBa NpeAnoYnTaHaTa OpUEHTALMA NN T.
Hap. ,necHa” oc (easy axis) Ha BeKTopa Ha
HaMarHWTBaHe Ha maTepuana, KoAToO e
Haco4yeHa ycnopegHO NO Ab/IKMHATA Ha
CbNPOTUBUTENHMA enemeHT. C noMmowTa Ha
T. Hap. ,,Barber pole” KoHbUrypauma, TOKbT
ce Haco4yBa nog broa @ = 45° cnpamo
,NecHaTa” oc, a musxogHata TpaHcdepHa
bYHKLMA Ha eneMeHTa ce IMHeapu3mpa.

Bridge output (mV)

Applied field (Oe)

U3x00Ha mpaHcepHa hyHKYUA HO
YumcmoHosua mocm.

MG-01
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2.3 TexHM4Yeckn cneunduKkaumm

Pa6oTtHu cneumndpukayumn

AMR ceH3opu Honeywell HMC1001, HMC1002
OpToroHanHu ocv X, Y, 2

[unanasoH Ha M3mepBaHe (No BCsAKa oc) +75000 nT

YecTtoTHa neHTa (-3 dB) DC + 20 Hz

YyscTBuTenHocT @ 1S/s 0.015 nT/ADU

HuBo Ha wyma (RMS) @ 1 Hz 0.05 nT/VHz

OTHOoweHMe curHan/wym @ 1S/s 124 dB

AU ebekTnBHO paspelieHne @ 1 S/s 20.5 bit

A6contoTHa TouHocT” ~1nT

MakKc. yecTtoTa Ha camnivpaHe 10S/s

BpemeBu 06xBaTu

0.15,0.25,055s,15,25,55,105s,205s,30s,60s

“ 3aBucK oT NpoueaypaTa 3a KanmubpupaHe.

® 3aBucK OT pasnuKaTa Mex/y CTOMHOCTTa 3aJaJeHa Npy BbTpeluHaTa TemnepaTypHa cTabuamnsaums u

OKO/IHaTa TemnepaTypa.

EnekTpuuHu cneundpuKaumm

TOYHOCT Ha BbTpelHaTa TemnepaTypHa 0.003 °C
ctabunmsauma @ 1 S/s (RMS)

Bpeme 3a ycApaHe Ha BbTpellHaTa 10 + 15 min
TemnepaTypHa cTabunmsauma®

TemnepatypeH KoebuLUeHT 0.35 nT/°C

“ 3aBucK OT pasnuKaTa Mex/y CTOMHOCTTa 3aJajeHa Npy BbTpellHaTa TemnepaTypHa cTabuamnsaums u
OKO/IHaTa Temnepatypa.

3axpaHBaLLo HanpeXKeHne DC12+24V
HanpeeHue Ha umdpoBUTE NANHUMK ov/33V
MakKc. KoOHCcyMaLma Ha TOK 260 mA
HomuHanHa KoHcymauma Ha Tok™ 90 +120 mA
HomwuHanHa KoHCyMMpaHa mMoLHocT ~1W

MakKc. AbKnHa Ha Kabena 100 m

MG-01
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MexaHn4Hu cneundpurKaymum

KyTusa (ceH3opHa rnasa) AnymuHuiA, IP67, enekTpruyeckn ekpaHmpaHa
KyTtua (uHTepdeiceH moayn) ANYMUHUI, ENEKTPUYECKM eKpaHMpPaHa
KoHeKkTop (ceH3opHa rnasa) WEIiPU, SP1312/P4N

KoHekTop (MHTepdeliceH moayn) WEIiPU, SP1312/S4N

KabesiHM KoHeKTopK WEIiPU, SP1310/P4IN, SP1310/S4IN

DC 3axpaHBall, KOHEKTOP $55/2.1mm

Pasmepw (ceH30pHa rnasa) 136 x 55 x 40 mm

Pasmepu (MHTepdericeH moayn) 85 x 55 x 40 mm

Terno (ceH3opHa rnasa) 215¢g

Terno (MHTEpdEiceH moayn) 145¢g

3aKpensalliy BUHTOBE (CeH30pHa rnaBa) 4 X M4 (HemarHuTHu)

3aKkpenBaluym BMHTOBe (MHTepdeiiceH moayn) 4 x M4

PaboTHa cpeaa

PaboTeH TemnepaTypeH AnanasoH -20+50°C

BnaKHOCT (OTHOCUTENHA) 10 + 80 % (6e3 KoHAeH3aLuMsA) I

MG-01 www.BenevSciTech.com



PbKOBOACTBO 3a eKcnaoatauma Pes. 1.3 — 02 maii 2025 7

2.4 N360p Ha MACTO 3a UHCTaNMpPaHe

A BHUMAHMUE: Tosa ycmpolicmeo mpsbea 0a 6v0e uHcmanaupaHo Ha mecma, oasney om
epadckama UHgpacmpykmypa. Bzememe scuyku Heobxo0umu npednasHU MepKu, 3a 0a
nocmasume 3axpaHeawjume Kabenu u AuHUUMe 3a OQHHU M0 MAKb8 HA4YUH, Ye me 0a 6voam
30WUumeHU om 2pbMomesuYHU yoapu rno epeme Ha bypsa! JupekmHuam ydap Ha epbMomesuya
8bPXy UHCMpPYMeHMa uau Hezosume Kabeau we 20 yHUWOMCU U Mmoxce 0a 0dosede 00 Cepuo3HuU
nospeodu 8 npuaexau,omo enekmpoHHo obopyosaHe!

MG-01 e Hay4yeH MarHUTOMETbP, NpeaHa3HayYeH Aa CAYKM KAaTO MHCTPYMEHT 3a
AbArOCPOYHO 3aMMCBaHE Ha TPUTE BEKTOPHM KOMMOHEHTA Ha UHTEH3UTETA Ha FTEOMAarHMTHOTO Mnosie.
CbC cBOAITA U3KAOYMUTENHA TOYHOCT U YyBCTBUTENHOCT, MG-01 Mma cneunanHy U3UCKBAHUA KbM
MarHMTHUTE CBOMCTBA Ha MACTOTO 33 MOHTUPAHE W YC/IOBUATA HA OKONHATa cpefa. M36opbT Ha
NOAXOAALL, U3MEPBATENEH MYHKT HE € IeCHa 334,343 M U3UCKBA BUCOKA CTEMEH Ha NPOPECUOHANHM
ymeHua. MHoro paktopm MoraT a BAVAAT B 3HAUUTENIHA CTeNeH Ha paboTaTa HAa MarHUTOMETbLPA, A
MO TO3M HAYMH M Ha KAYeCTBOTO Ha CbbpaHuTe AaHHU. [D1AMOTO 3Ha4YeHMe NpU U36opa Ha MACTO 3a
MOHTMpPaHe cTaBa ACHO, ocobeHo ako B3emem npeasuna, ye MG-01 Tpabea ga paboTtn nepdeKTHO
npes3 BPEMETO B NPOAb/IKEHME Ha AECETUNETUA.

CeH30pHaTa rnaBa e CbCTaBEHA OT HEMArHUTHW MaTepuanu. Ta e OTTOBOPHA 33 BCUYKM
M3MepBaHUA M 3aToBa TpAOBa Aa Ce€ MOHTMPA Ha MACTO, YUCTO OT KAKBUTO U Aa € MArHWUTHU
CMyLLEHMA B 6NIM30CT 4,0 MHCTPYMEHTA. CbLLO TaKa € BaXKHO A4a MMa U CTabUAHM yCNOBMA HAa OKONHATa
cpeaa, 6e3 ronemun neptypbaunm, ocobeHo B CTOMHOCTUTE Ha OKO/IHATa TemnepaTypa. EanH aobbp
npumep 61 6N MOHTaXKa Ha CeH30pHaTa [1aBa B HEMArHUTHa Kbllia, Ha MACTO 6e3 NpsAKa chbHYeBa
CBETIMHA UKW B MAJIKa M30IMpPAHA LWaxTa Nog 3eMATa, KbAETO TemnepaTtypaTta € NoYTH NOCTOAHHA
npes AeHA 1 HowTa. [lpyra Bb3MOXHOCT € NOCTaBAHETO HAa CEH30PHATA I/1aBa B Ma/Ika HEMarHMTHa
cTan, obopyaBaHa C HAKAKbB BWUA KAMMATWUK, 3a CTabunv3mpaHe Ha OKO/lIHaTa Temnepatypa.
CeH3opHaTa MaBa MMa BrpajeHa aBTOMaTU4Ha TemnepaTypHa cTabuamsauma Ha CeH30puTe U Ha
HaW-4yBCTBMTE/IHATA YaCT OT e/IeKTPOHMKaTa. B pe3ynTtat, cTaBa Bb3MOXHO HAaMaNABaHETO Ha
TemnepaTypHuA KoedULMEHT 8o cToHoCcTU nog, 1 nT/°C. BbNpeKo ToBa e NPenopbyYnTeNHO A3 MMa U
HAKakBa popmMa Ha AONBAHUTENEH KOHTPOA Ha TemnepaTypaTa Ha cpeAaTa, B KOATO ce HaMupa
MarHMTomeTbpa.

NHTepdecHNAT moayn HAMaA cneuyanHu U3UCKBAHUA 3@ MHCTaIMpaHe U MoXe aa bbae
MOHTMPAH HA BCAKO MACTO, KbAETO € Ha/IMYHO CTaHAAPTHO KOMMNIOTbPHO obopyasaHe. Hanpumep,
BbB BCAKO NOMELLEeHMe C OCUTYPEH AOCTbIM HA ONepaTopa.

N36opbT Ha noaxopAw, HabnogateneH NyHKT 33 MHCTaaupaHe Ha MG-01 e genukateH
npouec n e HeobxoaMmMo Aa ce M3BbPLIBA B CbOTBETCTBME C KOHKPETHUTE paboTHM 3agauwm.
MocouyeHuTe No-rope 6enexxkun Tpabsa Aa ce pasriexaaT Camo KaTo Hal-06LWmM NpaBuaa U HACOKM.
3a noseye MHGOPMaLMA, CUHO NpenopbYBaAME A3 Ce 3aN03HAeTe C U3UCKBAHMATA OTHOCHO M3bopa
Ha MACTO 3a reomarHuTHa obcepsaTtopwua, onucanun B ,Guide for Magnetic Measurements and
Observatory Practice” w ,,Guide for Magnetic Repeat Station Surveys” Ha MexxayHapoaHaTa
acoumaums 3a reomarHetTMsbm M aepoHomus (International Association of Geomagnetism and
Aeronomy, IAGA) Ha aapec: https://iaga-aiga.org
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3. StudioMG

StudioMG e copTyepHO NpUNoKeHME C UHTYUTUBEH FpadunveH NHTepdeic, npegHasHayeHo 3a
npoBeXaaHe Ha reOMarHUTHU U3MEePBAHUA B HENPEKbCHAT PEXUM C aBTOMATMYHO 3anMcBaHe Ha
NoNy4YeHUTe OAHHWU, KAaKTO U 3a HabnogeHue Ha paboTata M HACTPOMKa Ha OCHOBHWUTE PAbBOTHU
napameTpu Ha marHutometTbpa MG-01. J/lecHaTa paboTa cbc codTyepa AaBa Bb3MOXKHOCT 3a 6Hbp3
BM3yaJsieH npernes Ha cbbpaHMTe AaHHM, @ CbLLO M 33 OLEHKA HA PabOTHOTO CbCTOAHME Ha ypeaa.
MorkeTe Aa cBanTE NPUIOKEHMETO OT CeKUMATA 3a TexHMYecka MHPopmauma Ha CTpaHuuaTa Ha
npoaykra: https://benevscitech.com/bg/geophysical-vector-magnetometers-bg.html|

& BE/TEXKKA: StudioMG He e npeaHa3Ha4YeHo Aa ce 13Mno3Ba KaTo codTyep 3a Hay4eH aHaAu3 n
He NpeaoCcTaBsA HUKAKBU MaTeEMATUYECKU MHCTPYMEHTM 332 06paboTKa Ha AaHHMU.

3.1 CuctemHu n3ncksaHua

U3ncKkBaHua

OnepaunoHHa cuctema Windows XP*, Vista, 7, 8, 8.1, 10, 11; 32/64-bit
Mpouecop 1 GHz nnu no-Bucoka; 32/64-bit

MNamert 1 GB naun noseve

Oucnnen 1024 x 768 nnv no-pob6bvp

CB060AHO ANCKOBO NPOCTPAHCTBO 10 GB** unun noseve

USB 2.0, 3.0 uan 3.1; eanH nopt

Adobe Acrobat Reader Bepcuma 9.0 nam no-HoBa

* Windows XP ce Hyxgaae ot .NET Framework 2.0 nnu no-Hosa Bepcus.
** Heobx0AMMO 3a CbXpaHEHMe Ha AaHHWUTE OT U3MepPBaHUATA.

3.2 NHCTannpaHe Ha nporpamara

StudioMG He nsnckBa cneumnanHa nHctanaums. Npocto pasonakosanTte ¢paina StudioMG.zip
HAKbAE BbB BallMA KomnioTbp, Hanpumep B C:\Program Files\StudioMG 1 noctaseTe NpsK MNbT Kbm
.exe ¢painna Ha NPUIOKEHNETO Ha paboTHMA NAOT uan meHwoTo ,CTapT”. ToBa € BCMYKO.

& BE/TEXXKA: He npomeHalTe CTPYKTYpaTa U CbAbPKaHMETO HA Pa30NaKoBaHUA Zip apXmB.
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3.3 [naBeH eKpaH

lNaBHUAT eKpaH Ha StudioMG e nokasaH no-gony.

B sl
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StudioMG 2naseH eKpaH.

3.4 3non3BaHe Ha StudioMG 3a KomyHuKaumsa ¢ MG-01

(tn)

B cekumsaTa Pexcum Ha KOHTPOAHMA NaHen MoxXeTe Aa nsbepete eauH oT TpUTE pexmma Ha
pabora:

— HopmaneH (no nodpazbupaHe). MG-01 BbTpellHO NpeobpasyBa AaHHUTE OT MarHUTHUTE
N3MepBaHMsA, N3NON3BANKM KoedULMEHTUTE 3a KanbpupaHe (BUKTe pasgen 3.5).

— KanubpupaHe. CTOMHOCTUTE OT U3MEPBaHAHMATA He ce npeobpasyBaT BbTPELIHO U moraT
Aa bbaaT KanmbpupaHu B nocnedsallata o6paboTka Ha pannoBeTe C AaHHM .

— Oghcem. MonyyeHUTe AaHHU NPeACTaBNABaAT CTOMHOCTUTE HA BBLTPELIHOTO OTMECTBaHe
(odceTt) Ha marHuTHUTE ceHsopu B NT (A3 He ce 6bpKa C TPUTE KOMMOHEHTA Ha BEKTopa Ha
OTMEecCTBaHeTo, bias vector).

& BEMEXKKA: Pexxumbt Ogpcem e camo 3a TECTOBU LUEIN MU MOMKe [a ce W3MNOoN3Ba Kato
WHAWKaTOp 3a npaBu/HaTa paboTta Ha marHMTomeTbpa. CTOMHOCTUTE Ha OTMecTBaHeTo (offset)
TpabBa Aa ca B Anana3oHa OT CTOTULM A0 HAKONKO xunaam nT U TpabBa Aa ocTaBaT OTHOCUTE/THO
NOCTOAHHW NPU 3HAYNTENHN NPOMEHU B OKOTHOTO MAarHUTHO nose.
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(tn)
B cekuunTa MamepsaHe oT KOHTPONHUA NaHeN MoKeTe aa nsbepete:

— HenpexkvcHamo (no nodpazbupaHe). MG-01 nasmepBa B HENPEKbCHAT PEXKUM.

— EOuHuYHO. Mpu BCAKO HaTUCKaHe Ha Cmapm/Cmon 6yToHa ce NpaBW Camo efHo
NM3MepBaHe N NPOoLECHT CNMpa 40 CIeABaLLOTO LWpaKBaHe Bbpxy byToHa.

(tn)

B cekuyuata Obxsamu moxeTe pa usbepete nepuoga Ha camnampaHe n obxsata 3a
rpadmyHoTO None. O6xBaTLT Ha TemnepaTypHUA rpadUyeH ekpaH ce N34MCAABA aBTOMATUYHO NpwU
BCAKO M3MepBaHe U He 3aBUCK OT 360pa Ha onepaTopa. StudioMG n3obpasnasa NnosyyeHUTe AaHHK
LEHTPMPAHM OKONO HyNeBaTa OC, KaTO M3BaXKAa CpefHaTa CTOMHOCT Npu BCAKA CTbMKa, npeau aa
n36pasm HOBMTE AAHHM Ha eKpaHa. M360pbT Ha 06xBaT 3a rpadUYHUA eKpaH CMeHA eANHCTBEHO
BEpPTUKanHUA mawab Ha rpadukata. ToBa ce npaBM 3a BM3ya/IHO yaoOCTBO WU HE MPOMEHA
OPUIMHANHUTE AAHHMW, 3aNUCaHN BbB danna.

A BEJTEXKKA: KoraTo ce n3bupa nepmoga Ha camnaunpare, StudioMG aBTomatnyHo ob6xBaTa no
BpemeBaTa 0c, KaTo ce cTpeMu rpadmKaTa Aa nokassa npmbamsmntenHo 1800 - 2000 TOUKM 3a BCAKA OT
KOMMOHEHTUTE HA MAarHUTHOTO None.

()

B cekumnaTa CmoliHocmu moxKeTe Aa BUAMUTE YNCNO0BU CTOMHOCTU Ha TEKYLLLOTO M3MepPBaHe.
OToTMeTKaTa BASABO, MOXKe Aa n3bepete KOMNOHEHTUTE, KOMTO Aa ce M306pa3naBaT Ha eKpaHa.

()

B cekumAta 3anuc Ha KOHTponHMA naHen moxkete Aa mn3bepete 6posA TOYKWM 3anUCBaHU
HaBeAHBbXK. LLipakHeTe BbpXy KBaapaT4eTO 32 OTMETKA BAABO, 3a Aa usbepete ganu aa 3anuceaTte
aBTOMaTUYHO CbOpaHU JaHHW MK He. B TEKCTOBOTO None ce NOKa3Ba NbTAT KbM AMPEKTOpMATA 33
CbXpaHeHue Ha parinose ¢ gaHHWU. StudioMG aBTOMaTMYHO onpesensa CUCTEMHUA AUCK U Cb34aBa
nanka ¢ ume ,MG_Data”, Hanpumep ,C:\MG_Data“. Taka 4ye, ocurypete AOCTaTb4HO CBOHGOAHO
MACTO Ha AMCKA 33 CbXPaHABAHe Ha AaHHUTE.

A BE/TEXXKA: TOYHMAT MOMEHT Ha 3aMuUC Ce YKa3Ba Ypes e4HOKPATHO 3aBbpTaHe Ha MHAMKATOpPa
32 3aNUCBAACHO OT TEKCTOBOTO NONe.

A BENEXKKA: B nankata MG_Data, StudioMG aBTOMaTU4HO Cb3aaBa NOAMPEKTOPUM C MUMEHA
MOKa3BalM mMmeceLa U roauHaTta Ha 3anuc. MmeHaTa 3a roguwHnTe nanku ca ot Buaa “yyyy”, a 3a
MeceyHuTe “MMM”. BbB BCAAKAa MeceyHa nanka 4aHHUTE ce 3anMcBaT BbB $panioBe C MMeHa OT BUAA
“ddMMMyyyy.txt”. MpumepHo, aaHHuTe ot 15 asryct 2021 r. we 6baaT 3anncaHu BbB dalina
“C:\MG_Data\2021\Aug\15Aug2021.txt”. 3a noseye nHpopmauma BUKTe NpunoskeHue A.

A BENNEXKA: BbTpewHo, StudioMG cbxpaHsaBa BpemeTo Kato UTC (Universal Time
Coordinated) 6e3 3HayeHuMe OT BpemeBaTa 30Ha 1 popmart. Taka, BpemeTo BbB daiiioBeTe C AaHHU e
BuHarn UTC. BaxkKHO e ga nogabpKaTe CUCTEMHOTO Bpeme Ha KOMMNOTbPa CUMHXPOHM3UPAHO.

(tn)
{b OT1 meHtoTo Palin moxkeTe Aa nsbepere:
— [la otBOpUTE Ppamn c 4aHHU OT MarHUTOMeTbpa.
— [a3anuwerte n3obparkeHne Ha ekpaHa Ha nporpamara.

A BENTEXKKA: MoxeTte ga nsbepere ga 3aTBopute uUam aa otBopute KOHTpPOAHUA naHen u
TeMnepaTypHUA eKPaH, KaTo LWpPaKHeTe BbpXy OYyTOHA CbC CTPEsIKa B rOPHUA AeCeH brb. [paduuHmnsT
€KpaH e BUANM BMUHaru.
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3.5 3apaBaHe Ha KanMbpPOBBUYHU KOEPULNEHTH

MG-01 e HayyeH MHCTPYMEHT W efHa OT HaMl-BaXHUTe 3a4a4YM 33 NPaABUAHOTO MY
GYHKLUMOHMpPAHe e HEeroBOTO KOPEKTHO KanmbpupaHe. Ho KakBO TOYHO O3Ha4yaBa Aa ce Kanmbpupa
AafeH uamepsatesieH ypen? U Kak ToBa KopecnoHAMpa B C/ly4aa Ha Hay4yHo obopyasaHe? KasaHo
Hal- NPOCTO, KaIMBpMpPaHETO e NpoLeca Ha onpeaensHe Ha Bpb3KaTa MeXay peasHUTe CTOMHOCTM Ha
haneHa du3nyecka BENMYMHA U U3XOAHWUTE MOKA3aHMA Ha M3MepPBaATENHOTO YCTPOWCTBO,
npeAHa3HavyeHo Aa n3mepsa Ta3um BenndmHa. C apyru Aymu, Aa pasbepeTe KakBa e pasinKkaTta Mexay
N3XOAHWUTE NOKa3aHWsA Ha ypeaa M CTaHAAPTHUTE CTOMHOCTM NoAaAeHU Ha BXOAa MY, KaTo Moco4uTe
KakBO € MpUEM/IMBOTO HMUBO (TonepaHc) 3a Ta3u pasnuKka. PaspaboTBaHeTo Ha meToauTe 3a
KanMbpupaHe e eauH ObABI U NOCTbNATENEH Npouec, KOMTO TpsbBa Aa 3amnoyHe olle Ha eTana Ha
npeaBapuUTesIeH MHCTPYMEHTaIeH MPOEKT. B ciyyas c HaydHaTa anapaTtypa, KaambpupaHeTo e ole no-
CNOXHa W AenuKkaTHa 3ajavya, TbM KaTo HayYHUTE MHCTPYMEHTWU, MO camaTa CU CbLLHOCT, ca
npegHasHayeHM ga paboTAT Ha npegena Ha AHELWHOTO HMBO Ha Mo3HaHue. B To3n cmucobn,
reoPpuUsnYHUAT MarHUTOMETbP HE NPABU U3K/THOUYEHME.

MbAHOTO KanubpupaHe Ha 3D BEKTOpeH MarHUTOMEeTbp € npeamMeT Ha MHTEeH3UBHA
nscnepoBartesicka paboTa npes nocnegHute aecetmnetnsa. C pa3BUTUMETO HA HOBUTE TEXHONOMMM 3a
MarHWTHMU CEH30pM, HaNpPeabKbT B MeToguTe 3a KanumbpupaHe e ¢akTt. HayyHata nutepartypa
n3o06mncTBa ot NybanKaummn, NoCBeTEHM HA TO3K Npobnem. Bbnpekn 6e3nopHUTE NOCTUNKEHUSA B Ta3u
HACOKa, NPeunsHOTO KanubpupaHe Ha reoduMsnyHUTE BEKTOPHU MArHUTOMETPU BCE OlLe OCTaBa
WMCTUHCKO Npeamn3BuKaTesicTBO. Taka ye, n3bopsbT Ha MeToz, 3a KanmbpupaHe Ha MG-01 1 Kak Toit wwe
6bae NPUIOXKEH HA MpPaKTUKA, 3aBMCKM OT BAaCc M OT BalwMTe NPOdPEeCMOHANHU U HAyYHU YMEHMUA.
Pa3bupa ce, 3aBUCK 1 OT HAZIMYHOTO TEXHUYECKO 060pyaBaHeE.

Mpw paboTta B HopmaneH pexkum, MG-01 n3nonssa 3anMcaHuTe B NnameTTa KoepuumeHTH 3a
KanmbpupaHe, 3a Aa Hanpasu TPaHCHOPMAUMA HA U3MEPEHUTE CTOMHOCTM Ha MArHMTHOTO Mose.
MpUNoXKeHUAT mogen e NnHeeH. Mmame cneiHOTO OCHOBHO YpaBHEHME:

h,=A*(h,-b)

Tyk h,, € NICTUHCKMAT reomarH1TeH BeKTop, h, e BEKTOP®T CbC CypoBUTE reOMarHUTHK AaHHK, A e 3x3
KBagpaTHa KaamMbpaumoHHa matpuua, a b e 3-komnoHeHTeH BEKTOP Ha OTKNOHeHueTo (bias vector).
M3non3sankn ToBa ypaBHeHune, MG-01 u3uucnABa B peasiHO BpemMe CTOMHOCTTAa Ha MCTUHCKUA
reomMarHUTEH BEKTOP, MPU BCAKO OTAE/NHO M3MepBaHe M M3Npalwa pes3yntatuTe KbM KOMMOTbpa.
Korato pabotn B pexum KaaubpupaHe, MG-01 Bpbliia CTOMHOCTTA Ha ,CypoOBUA“ reomarHUTeH
BEKTOP, TaKa KaTo e mamepeH, 6e3 AonbAHUTENHO TpaHchopmupaHe. To3n pexum mMoxKe ga ce
M3M0N3Ba 3a NpUNaraHe Ha NO-CNOXKHU Moaenu 3a KanmbpupaHe npu nocnegpBawata 0b6paboTka Ha
dainoseTe c AaHHM.
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StudioMG npegnara cneumanHo pa3paboTeH MHCTPYMEHT 3a 6bp3a M SIecHa HacTPoliKa Ha
KannbpoBbUYHUTE KoeduumeHTH B nameTTa Ha MG-01 npu onucaHua IMHeeH mogen.

KannbBpupane X

KanuBpasessess MatpuULa

| 9.72685461e-01)j50) | -283168512e-01)p0 5y | 544146933e-02 5
| 784121677e-02], 4 [ 105872309e+00;, [ 8.78625885€-02];; 4
| -214793347e02|;5 | 3.19857240e01| 4 | 1.24312875e+00p 5
BexTop Ha omonoHeHme

| -1.1192197de+02);,; | 529207397e+02);; | -1.03989929e+03),

3anic 8 EEFROM: [
Mpouemy Sanmwm | OK |

Jluanozoe npo3opey ¢ KaaubposwvYHU KoegpuyueHmu.

()

LLipakHeTe Bbpxy MHcmpymeHmu - KanubpupaHe, 3a Aa Ce NOKAXKe AMAN0rOBUAT Npo3opeL, C
KannbposbuHUTE KoeduumeHTU. LLpakHeTe Bbpxy ByToHa Mpoyememe, 3a Aa BUMAWUTE TeKywmTe
CTOMHOCTH, 3anncaHm B MG-01. MorkeTe ga rm npomeHuTe No BCAKO Bpeme. 3a A4a 3ana3uTe HOBUTe
CTOMHOCTM B NameTTa, WpaKHeTe Bbpxy 6yToHa 3anuc. 3a Aa rm cbXpaHuTe noctoaHHO B EEPROM,
yBepeTe ce, Ye cTe OTMEeTHaAWU KBaapaTyeto 3anuc 8 EEPROM npepgu Aa WpaKHeTe Bbpxy 6yTOHa
3anuc.

A BE/TEXKKA: AKO MCKaTe Aa NPUAOXKUTE APYr MOAEN HA KanubpupaHe, Hanpumep HeNMHeeH
Mmoaen, moxeTe fa 3agaeTte pexum KaaubpupaHe. Unn moxkeTe aa 3ajagerte eguHUYHA
KanmbpaunmoHHa matpuua (c 1 no rnaBHUA AMAroHan, a BCUYKKU apyrvu enemeHTH ca 0) U HyneB BEKTOP
Ha OTKNOHeHue. B TO3u cnyyalt, pexkumute KaaubpupaHe v HopmaneH cTaBaT €KBMBANIEHTHU U
MOXeTe Aa U3BbpLINTE KannbpupaHeTo Ha 3anncaHuTe BbB dalioBe AaHHW NpU Noc/ieaBallaTa Um
obpaboTKa.

& BETEXKKA: Korato StudioMG pabotu, 6ytoHuTte lpoyemu v 3anuwiu B ANaN0Orosus npo3opeL,
ca HeakTMBHW. CnpeTe TEKyLOTO M3MepBaHe, KaTo WpakHeTe Bbpxy b6yToHa Cmapm/Cmon B
KOHTpOnHMA NaHen n cnep toBa CTapTUpPANTe OTHOBO AMANOTOBMA NPO30peLL.

A BETEXKKA: MG-01 ce npousBexaa ¢ eAUHUYHA KaIMbpaLuMoHHa MaTpumLa U HYJIEB BEKTOP Ha
OTK/JI0HEeHMe, 3anncaHn B EEPROM Ha ycTpoicTsoTo.
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3.6 3apgaBaHe Ha KoedUUMEHTU 332 aBTOMATMYEH TEMNEpPaATypeH
KOHTPON

MG-01 nma aBTOMATU4YHA BbTPELIHA cTabunmsaums Ha TemnepaTypaTta 3a TPUTE MarHUTHU
ceH3opa. KaTto cneacteue, TemnepaTypHUAT KoedULMEHT Hamansa 4o cToiiHoctn nog, 1 nT/°C (Bux
TEXHUYEeCKUTe cneundurkaumm Ha MG-01). MpouectT e 6asnpaH Ha Knacmudeckn PID (Proportional-
Integral-Derivative) anroputbm, Kato B cnydas Ha MG-01, ce n3nonssaT camo NPONOPLUOHANHUA U
WMHTEerpasHuAa KomnoHeHT. StudioMG npegnara cneuyaneH MHCTPYMEHT 3a 6bp3a U 1ecHa HacTPoiiKa
Ha PID KoepuumeHTUTE B NameTTa Ha MarHUTOMETbpa.

KoeduumeHT

Temneparypha croitocT (SF): | 4 .00000000e+01 |
Mponopumonanes koetpuument (Kp): | ‘I.DDDDDDDD&+D1|
Wirerpanes koepuumenT (Ki): | 3.00000000e-03|

Januc & EEPROM: [

MpoueTi Januiwm

Juanozos nposopey ¢ PID koegpuyueHmu.

()

UlpakHeTe Bbpxy MHCcmpymeHmu —» PID, 33 pa ce MOKaxe AmManorosuat nposopel ¢ PID
KoepuuneHtute. LLlpakHeTe Bbpxy ByTOHa [lpoyememe, 3a Aa BUAUTE TEKYLLUTE CTOMHOCTH,
3anucanu 8 MG-01. MoxeTe Aa rm npomeHuTe No BCAKO Bpeme. 3a Aa 3anasute HOBUTE CTOMHOCTM B
nameTTa, WpaKHeTe Bbpxy byToHa 3anuc. 3a aa rv cbxpaHuTe noctoaHHO B EEPROM, yBeperTe ce, ye
CTe OTMeTHaNM KBagpatyeTo 3anuc 8 EEPROM npeaw Aa WpakHeTe Bbpxy 6yToHa 3anuc.

A BENEXKA: CneundunyHnTe CTOMHOCTM HA TemnepaTtypaTta (SP), nponopuunoHanHua (Kp) u
nHTerpanHus (Ki) koepuumeHT 3aBUCAT OT TEMNepaTypaTa Ha O6KpPBKEHUETO, B KOeTo pabotn MG-
01. EgmH no6bp n36op 6m 61N SP ga ce 3apage ¢ 5 go 10 °C Hag MaKcMmaiHaTa OKOlHa TemnepaTtypa.
KaTo npomeHATe cTOMHOCTTA Ha Kp, MoXKeTe ga KOHTPO/MpaTe peakuuaTa Ha aaroputbma KbMm
CMyLeHMATa. Ype3 NnpomaAHa Ha CTOMHOCTTa Ki MoXKeTe Aa KOHTpOAMpaTe ocuMNaummTe, KOUMTO ce
noABABAT, NPeAn AOCTUIAHETO Ha 3a4aZleHaTa TemnepaTypa.

A BENEXKKA: 3agaBaHeTo Ha BUCOKM CTOMHOCTM 3a SP Wwe yBeNnYm KOHCYMaLMATa Ha eHeprua.
& BENTEXKKA: MG-01 ce npoussexaa c Kp=10unKi=0.003 3anncaHn B EEPROM Ha ycTpoicTsoTO.
A BE/TEXKKA: Korato StudioMG paboTtu, 6ytoHuTte lpoyemu v 3anuwiu B ANaN0rosmus nposopeL,

ca HeakTMBHWU. CnpeTe TEKyLOTO M3MepBaHe, KaTo WpakHeTe Bbpxy 6yToHa Cmapm/Cmon B
KoHTponHWA naHen n cnep ToBa cTapTUpaiiTe OTHOBO AMAI0rOBUA Npo3opeL,.
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3.7 MHoroesnyHocT

StudioMG e nporpama paspaboTeHa c BrpageHa MHOroe3mMyHa NnoaapbKKa.

(tn)
3a a CMeHUTe TeKYLLMA e31K Ha Nporpamara:
® OTlnaBHOTO MeHIO OTBOpETe cekumAaTa Hacmpoliku = E3uk nnocovete n3bpaHua ot Bac e3uk.
® B nosAsaBalima ce guanoros nposopel norebpaete usbopa cu, cneg Koeto StudiMG
aBTOMATMYHO LLEe Ce 3aTBOPM M CTapTMPa HAHOBO C 0OBHOBEHUTE €3UKOBU HACTPOMKMK.

A BEJIEXKKA: KoraTto nporpamarta ce CTapTMpa 3a MbpPBM MbT Ha KOMMNIKOTbPA, aKTUBHUAT €3MK NOo
noapasbupaxe e English.

A BE/TEXKKA: MomoLlHMAT Ppain Ha nporpamarta ce CTapTupa BbB BEpPCUATa C TEKYLLMA €3MK Ha
NPUNOXKEHUNETO.
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Mpunoxernune A: StudioMG pannos popmart 3a
3aMuncC Ha AaHHUTe

StudioMG 3anuncBa AaHHUTE OT U3MepBaHETO B TeKcToBM dainose. CTOMHOCTUTE, NONYYEHMN
Npu BCAKa CTbMKa, Ce 3anucBaT Ha oTaeneH ped. PannbT HAMa 3arnaBHa Ccekuma UAW apyra
AoNbAHUTENHA MHbOopMauma. CTPyKTypaTa e NoKasaHa B TabsimMuata no-gony.

0+13 MarHuMTHa KomnoHeHTa Bx, [nT] X XXXXXXXexXX
14 NHTepBan

15+ 28 MarHuTHa KoMmnoHeHTa By, [nT] EXXXXXXXXexXX
29 NHTepBan

30+43 MarH1MTHa KoMnoHeHTa Bz, [nT] EXXXXXXXXexXX
44 NHTepBan

45 + 58 MarHutHa Hopma | B, [nT] EXXXXXXXXexXX
59 NHTepBan

60+ 71 Temnepatypa Ha ceHzopuTe Ts, [°C] EX XXX XXexXX

72 NHTepBan

73+ 84 OkonHa TemnepaTypa Ta, [°C] EXXXXXXexXX

85 NHTepBan

86 +94 [Hata dd-MMM-yy

95 NHTepBan

96 =+ 106 Bpeme (UTC) HH:mm:ss.ss

A BENTEXKA: StudioMG He mnnemeHTMpa cTaHAAPTHUA IAGA daitnos popmar.

MG-01 www.BenevSciTech.com
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MpunoxkeHune B: KabenHu Bpb3KK

OO o o
OO o o

WEIiPU SP1310/S4IN

WEIiPU SP1310/P4IN

Pin 1 Pin 1 ov/33V
Pin 2 Pin 2 TX ov/33V
Pin 3 Pin 3 +12V 12 +24V
Pin 4 Pin 4 GND oV

& BENNEXKA: EKpaHMpoBKaTa Ha Kabena e cebp3aHa kbM GND (Pin 4) 1 B aBaTa Kpas.

MG-01

www.BenevSciTech.com
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MpunoxeHue C: Mo3MumMa U OpPUEHTALMA Ha
CeH3opuTe

CeH30pHa rnasa (13rnepq otrope)

] q
ana 5
_

-

BENEV'

LO-DW

25

-

CeH30pHa rnaBa (M3rnepn oTcTpaHu)

: q b
[

d—v

X

(o]
i

—— )

A BEJTEXKKA: Bcmukm pasmepum ca B mm.

A BE/TEXKA: No3numnaTta n opueHTaumMaTa Ha CEH30PHATa TpMaaa e NoKasaHa Ha A0NHaTa
CTpaHa Ha KyTUATA Ha CEeH30pPHaTa r/1aBa.

MG-01 www.BenevSciTech.com
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[MpunoxxeHune D: MOHTaXXHU YepTeXu

NHTepdeliceH moayn

= W@/WM

v

2 BENEV" ,
m
MG-O1 é}
S0 )
. 77.2 _

CeH3opHa rnaBa

]
a

33 ‘
LO-DW
E
4 x 4.2 (or M4)

BENEV"

)
\\

122.2

A

A BE/NEXKA: Bcuukm pasamepu ca 8 mm.
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A3by4yeH yKasaTten
AHM30TPONHA MAarHUTOPE3NUCTUBHOCT 1,4 MarHuTtopesncTMsHoCT 1,4
Barber pole 4 Odcert 9
BekTOp Ha HamarHUTBaHeTo 4 Mepwnog Ha camnanpaHe 10
BeKTOp Ha OTK/IOHEHMETO 11, 12 MNepmanoii (NiFe) 4
MponopunoHaneH KoedUuneHT 13
FeomarHuTHO none 1,7 Proportional-Integral-Derivative (PID) 13
EEPROM 12,13 TemnepatypHa cTabununsaumsa 3,13
TemnepaTtypHa cTOMHOCT 13
3eMHO MarHMTHO nose 1,7
YUTCTOHOB MOCT 4
M3xopHa TpaHchepHa GyHKLMA 4
WHTerpaneH koedpnumneHT 13
KannbpaumoHHa maTpumua 11, 12
KoopauHupaHo speme (UTC) 10
JJlecHa” oc 4
JlInHeeH mogen 11

MG-01
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