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B cmamupe onucwisaromen obwue npunyuns
npoepammuo20 obecnevenus peaucmpayuu u
nepauuHot  o6paomku UIMepumensHou  UH-
popmayuu onsimuozo obpazya asmomamuiu-
POBAHHO20 OUOINEKMPOHHOZO KOMAIEKCa pan-

He2o obrapyxicerus ompasnfIowux 3a2pA3neHul
APECHbIX u MOpcKux 8600 “"buocmpasic’”.

Beenenne. ABTOMATH3HPOBAHHbLIH
6uosnexrpoHHsiii  kommnekc “buocrpax”
npeiiHa3sHa4eH /Ui ONEpaTHBHOrO aBToO-
HOMHOIO KOHTPOJIS 3a KayeCTBOM MOPCKOMH
WK npecHoi Boakl. OBGHapyxKeHUe 3arpss-
HEHHI HIH OTPAB/IAIOUIMX BEUIECTB OCYLlLe-
CTBIAETCH € TMOMOLUIbK0 AHATW3A JaHHBIX
HBMEPEHHﬁ FHAPOJIOrHYECKHX NapaMeTpos
M TNOBEJCHYECKHX PeakuUMi KUBBIX Opra-
HH3MOB, B KauyecTBe KOTOPBIX BBICTYNAKOT
JBYCTBOpYaTbie MOJLUTIOCKH. OnbiT paboTsl
¢ 3KCrepUMeHTa bHbIM 00pasuom 6uo-
3MEKTPOHHOro0 Komruiekca [1] mokasan He-
OGXOJIHMOCTB CO31aHHA MNaKeTa ajaropuT-
MHYECKH-TIPOrPaMMHOI0 obecrieyeHus
npveMa ¥ 00pabOTKH M3MEPHTENbHOH HH-
bopmaunn npubopa, BKIKOYAOMIEro nNpo-
rpammHoe obecrieueHue MHKPOKOHTpOJUIe-
pa 2NeKTPOHHOMH MJ1aThl YNpaBJIeHUs, Npo-
rpaMMmy MepBHYHON perucTpanuu u obpa-
GOTKM JaHHBIX, NPOrpaMMmy BTOPHYHOM
o0paboTkH M nporpammy pacueTa rpajyH-
pOBOHHBIX KOIDGHLMEHTOB H3IMEPHUTE/Ib-
HbIX KaHaioB. B janno# paGore onucbiBa-
I0TCS OCHOBHbIE (DYHKLMH H COCTaB Mpo-
rpaMMHOTO obecneueHus MepBHYHON 00-
paboTkH.

UameputensHas vHbopMmauus OT Mo-
rPYKHOTO MOZY/IA KOMIUIEKCa IepeaaeTca
Ha OoproBoi 0JI0K, KOTOpPbIH BKJIOYAeT B
cebs NpOMBIILTIEHHBIW WKW CTaHAAPTHBIH
nepcoHalibHbIH KOMIMBIOTEP ¢ YCTPOHCTBA-
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MH CBS3HM H MHTAHHA. AJINOPHTMHMYECKH-
nporpaMmHoe  oGecrnieyeHde OGopToBoro
KOMITBIOTEPA MOIKHO BBIMOIHATH ClEAYyIO-
wmue GyHKUHN:

® pervcTpauMs JIaHHbIX C BO3MOXKHO-
CThIO CYMTHIBAHHA WX HA BHELIHHE HO-
curen Ge3 BwikmoyeHus pabouero
peKuMa H3IMEPEHHH;

® MepBUYHOE  YMCIeHHO-rpadHyeckoe
oTobpaxeHHe HHOpMaLHHK;

® BO3MOXKHOCTH MPAMOI PeTPaHC/IALMH
JAHHBIX B TEJIEMETPUYECKOM PEKHME,

® BO3MOXKHOCTE MepellayH MakeToB NAaH-

HbIX Yepe3 CPe/CTBA CBA3M;

e (HOpMHPOBAHHE CHrHAMA TPEBOTH MpH
MpeBbILIEHHH MOPOroBbIX MOKa3aTenel
3arpA3HEHHOCTH W ONepaTHBHas rnepe-
J1aua ero KOHTPOJHPYIOUIHM OpraHam.

[TockonbKy cTaHaapTHBIH cocTaB KOM-
ieKca MoJpa3syMeBaeT rnepeiady AaHHBIX
H ynpaeneHue nepudepHiAHbIMH YCTPOHCT-
BAMH 10 MOCIe/I0BaTeNbHOMY MHTepdeiicy
RS232, To B kayecTBe 6OPTOBOrO KOMITBIO-
Tepa MOXET OBbITh HCIOAb30BaH MPOMBIL-
neHHbld, MobuineHbIl (Notebook) unm Ha-
CTOJIbHbIA KOMIbBIOTEP, C HAIHYHEM JlaH-
HbIX nopToB Beoaa-BeiBoaa (COM noptht)
unu HanuyreM USB nopTos # mupoko j1oc-
TYMHBIX BHEILHUX rnpeobpaszosateneit USB-
RS232. B kommiekce g 5THX Lenei
npeanaraeTcs Mcrosb3oBaTh MPOMBILIIEH-
Hbid KoMnbioTep ceMeiicTBa fiBox-PC [2],
cojiepkalldi B cBoeM cocrase oT 4 g0 8
noproB RS232 u nopret USB, a Takxke xa-
PAKTEPH3YIONIHHCA  BLICOKOH  HAJEHHO-
CThIO, MAIBIM JHepronoTpebaeHueM u aoc-
TaTo4HbIM OblcTpoeiicTeuem. CTpykTyp-
Has cxeMa B3aMMOJECHCTBHA  IMPHEMO-
nepeiarowkx yctpokct 6optoBoro 61oka
npejcTaBieHa Ha puc. 1.

PaspaGoraHHoe  auMajoroBoe  IIpo-
rpaMMHoe obecnieyenue “DATABIOM”,
YCTAHOBJIEHHOE B ABTO3arpy3Ky OnepaLm-
OHHOH cHCTeMBb! GOPTOBOrO KOMMBIOTEPA,
OCYIIECTBIIAET:

— aBTOMATHYECKHH MpHEM H3MepH-
TeJbHOM HMHpOpMauuu ¢ 3aganHoro COM
nopra BBOJA-BBIBOJA,

— MPAMYKO PETPAHCIALMIO H3MEPHTEIb-
Hoi uHdopmaLmi B 3ajanHbii COM nopr;

~ MAKeTHYK 3anuch H3MEPHTENBHOH
HHbOpPMAaLMK Ha YKa3aHHbIH HOCHUTEb;




— nepBHYHYIO 00paboTKy M3MepHTellb-
HbIX [aHHBIX € (YHKUHAMH YHCICHHO-
rpadM4ecKOro BBIBOJIa HAa CTaHIAPTHbIH
mucnieit (uurepgeiic VGA);

— MaKeTUPOBAHME, APXMBALMIO M Mepe-
Jlaqyy  H3MEpUTe/IbHbIX JaHHLIX 110 CeTH
Internet (uuTeppeiic TCP/IP);

— ITpHEM W pa3’apxuBaliMiO0 H3MEpH-
TEJIbHbIX JTaHHBIX M3 ceTH Internet;

— OMEpaTHBHYK CTATHCTHYECKYIO 00-
paboTKy AaHHBIX C LeJblo (hOPMHPOBaHUS
CUr'Hana TPeBOTH;

— CBf3b ¢ nomoupio AT-kommaHa He-
pes GSM-moayns M riepeiaua cHrHana
TPEBOTH Y€pe3 CHCTEMY MOOM/IbHOMH CBA3H;

— BBOJ M pe/lakTUPOBAaHHE I'PajyHpo-
BOUHBIX KOA(D(DHLMEHTOB H3MEPHTENbHBIX
KaHAIOB KOMILIEKCa.

CTpyKTypa M3MEPUTENLHOIO Kajapa ro-
TPY;KHOrO MOAYJIS MpeACcTaB/IeHa Ha pHc. 2,

OcHOBHBIE [HAJIOrOBbIE OKHAa HWHTEp-
(eiica mporpaMmbl TPeJCTaBACHbI Ha pH-
CYHKax 3 u 4.

GSM / GPRS

Mofyne © wHTepdencom

AT-koMmMaHabl

(nopt RS232 (COM3).
vyacroTa 9600

-19200 Gog)

NameputensHas
mHhopmauma
NOFPYXHOMO MOAYNA
(nopT RS232 (COM1),
vactota 9600 6on)

>

MpombiwnexHbii fiBox-PC

0O600uennas 610Kk-cxeMa TIPOrpaMMbl
NpecTaB/IeHa Ha pHc. 5.
CucreMHble MUHHMAaJIbHBIE TpeGoBaHus
1o OBICTPOJIEHCTBHIO K GOPTOBOMY KOMIb-
loTepy npu pabote nporpaMmbl B pexume
NEepBUYHON PErucTpalMy U Nepejauy JiaH-
HBIX ¥ BbIPAOOTKH TPEBOMKHOIO CHrHaja:
* OnepaunonHas cucrema — MS Win-
dows 95 u BbilIE;
e OneparuBHas namats — 128 Moaiir;
e Yacrora npoueccopa — 166 MI'w;
¢ Jluckoeoe npocrpancTeo — 2 I'6.
CucreMHble MUHUMANIbHBIE TPeOOBaHMS
no ObICTPOACHCTBHIO K DOPTOBOMY KOMITh-
1oTepy npu paboTe NMpoOrpaMmbl B peskuMe
OCHOBHBIX (yHKUMI W TeseMeTpHdecKoi
yHcneHHo-rpaduueckoit 06paboTku:
e OnepauuoHHas cucrema — MS Win-
dows 95 u BbIIE;
®  OneparuBHag namsath — 256 Mbaiir:
* Yacrora npoueccopa - 800 MI'u;
e Jluckoeoe npoctpancTeo — 2 I'6.

D

MK
(nopT USB 1nu COM)

WMameputanuHan
vHhopMaums ¢
NOrPYXHOIO Moayna
(npamas peTpaHcnsALWa)
(nopt RS232 (COM2),
uacrTora 9600 Boa)

> MNpeobpa3oearens
(nopt USB-RS5232)

(Mpoueccop: BOOMIy / Onepartvenan_namaTte: 256Mb / TeepgotensHas namsts 4Gb ‘ ,

WUntepdreice USB/PS2/TCP-IP/4-8xRS232VGA)

BO3MOXHOCTE NOAKNIOYEHUA NepudiepHiAHLIX YyCTPoACTa:

e

Puc. 1. CipykTypHas cxema NnojKmoueHus npueMo-nepesaroimx yerpoiicts 6oprosoro 61oka
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P nc. 2. CTpyKTypa H3MEpHTE/IbHOTO Kajpa NOrpyKHOro Moayna

K.aHa/bi BEMMHE! PACKDLTUA CTEOPOK. MOANOCKOS

M1 [ [0/0003B8119540132468 [2.77703283219672611 [7.1673434262566E 15 [15 Kl
M2 [T9904 2914110472 [0.0046A78754286367  |-363627976797507E10 [348356592989012€.18 {15 <
M3 [712679540644333  [0,000163840142523573 [1.26708967544564E 11 |3.22101997408367E-19 {15 Ki
M4 [789961509621216  [0,000183078991719205 [1.41730516821166E-11 |3 6B607439506004E19 |15 1|
M§ [170277301620698  [0.000392344697717125 [-3,01654784798836E-11 {7.73238962836467E 19 B Kl
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M7 [1854 33266398 [0,000430576467801455 |3.34276584323987E 11 [8.65377031119475613 |15 Kl
M8 [S91705116736529  [00139477012564307  [1,09594587950696E 9  [2.87055755698235€ 17 {15 K1
M9 [1876.04567724176  |0.000435749263834342 [3.376725268389156 11 [8,7312303936274€13 {15 Kl
M10 [121763410835405  [0.000334637075509709 [[2.637317B04GDTBAE-T1 [6.340341370260726 19 15 i
M11 [475256400518482  [D.00111622820547944  |8,74278184152622E 11 [2.28363020646634€ 18  [15 K
M12 [T625,04451808256  [0.000377456231513209 [[2926362520362826 11 [7.56586298128418E 19 |15 Kl
M13 [4575,08896326304  [0.001081381598261%  [8,51755035485213€11 [22377082343325 18 |15 R
M14 [2127.40558620512  [0.000435614221884015 [385156719608254€-11 998554551 379216€-19 15 Kl
M15 [7127 40558620512 [0.000495614221884015 |-3.86156719608254E 11 [5:98554551375216619 [15 Kl
M16 [2127.40658620512  0.000495614221884015 |-385156719608254€-11 |9,98554551 379216€-19 15 4
Kanan revmeparypel
[314i57 380572611  [0.083093224817668  |-7.28397405321095€. 9 [2.11397250043267E 16 [0
LlaTuuic OCBLLWEHHOCTH
[314151 380572611  [0.083093224817868  |-7.28337405321095E 9 [211337250043267E16 [0
Kanan aasnerwn
|B500000 {7.86-6 |-6867.0372 [132.328807 135
[ Beecrw ] @ copsemecnn |

P u c. 3. OKHO BBOJI@ H PEIAKTUPOBAHHA rPaIyHPOBOUHBIX KOIQPHUUHMEHTOB M3MEPHTENLHBIX KAHATOB

Zaknwuenne. Co3zgaHHOE MPOrpaMM-
Hoe ofecrieyeHue MEPBUYHON PEruCTPaLuy
u 06paboTKH U3MepUTENBHOH HHOPMAIK
¢ ABTOMATH3UPOBAHHOTO GHO3/IEKTPOHHOTO
KoMIuiekca “buoctpax” MNO3BOJAET Bbl-
NONHATE (YHKIHOHANBHBIE TpebOBaHUA K
npubopy no onepatuBHoW obpaboTke U

repeaaue JaHHBIX, A TAKKe BO3MOXKHOCTH
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popMupoBaHMS  TPEBOKHOIO  CUrHANA.
TIporpaMma He MpeabABIAET BbICOKHX Tpe-
foBaHMii K anMapaTHO-BBYUC/IUTEIBHBIM
XapaKTepUCTUKAM KOMIbioTepa W nepude-
PUMHBIX YCTPOMCTB, 4YTO T03BOJISET HC-
nonp30BaTh B cocTaBe OOPTOBOrO MOAY/A

HEJIOPOTYIO TEXHHKY.
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P u¢. 4. OcHoBHble AManoroBele OKHa HHTepdeiica nmporpaMMel
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HAYANDO

WHMumanuiayms
nepemMeHHbIX
HET Buixoa OA
CoxpaHeHwme
HET HACTPOEK
Peructpayus
NaHHbIX |
( woweu )

Monyyexue
AaHHBIX M3
CaTn

Moanporpasma Npwena
AN WD WHTEpHETE.
PEIDPAWBALAM W JANACH HO

T

HET

OtuncTka
no<TOBOMD

AMKa

MoanporpaMea STHHSTER
NOYTOROM ALMEA NG
MEpOr

HET

HET
Nocrynnexue
nHpopmaymn
an
AA PetpaHcnaywa
OaHHBIX
Naanporpasua npRuwol
PETREHCARLMM BXOFHLN HET
ALK B 3288 NOpT
BA 3anucs
AaHHbIX
Neanporpasma Y
NAEATADOBAHMR HET
JANACH JaMHEX n@ JWCK
oA Nepegaya
OaHHBIX B CeTh
Nognporpauma
NAXETHPOBIHNS  IPXHAELMA HET
W AEPEAEMN SN B COTH

OBbpaborka
AaHHBIX

Noanporpastsa of paBoTon
ABHHE W YRCTHEMHO-TPR -
HOCEOID BLIBOAS peXyNLTATOR

HET

L

CurHanmaaumna
3arpA3IHeHNA

Nognporpaswsa
POPMMPIBRHMA ¥ OTNPABER
CHMMAED TPeBOM

HET

Hoppexuyma
rpaayupoBOYHBIX
KO3PPULHEHTOR

Noanporpamus
PRLAKTUDOBAMKE M BEOSO
HOBRY MPARYMPOBOMHLIX
woadubuymenTos

HET

Puc.5 O6obwennas Ga0K-cXema NporpaMmMbl
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