MHoro¢gyHKLUNOHaIbHbIA KanuoépaTtop
MeTtpaH-510-INMKM

ABa ucnonHeHus
no norpewuHocTu!

® lizmepsemMsbie U BOCTIPOU3BOAVUMbIE CUTHAaJbI:
- TOK;
- HanpsHKeHue;

COMPOTUBNIEHUE;
- CUTHanbl OT TepMmonpeoOpa3oBaTenei
conpotueneHun (TC) n/unu TepmMoaneKkTpu-
yeckux npeobpasoBartenei (TM)

® BcTpoeHHbi nHTepdeiic USB (onuus)

® MCTOYHUK NUTaHUA:
- 4 x AA NiCd, NiMH (BCcTpoeHHbIiA);
- ceTb NepemeHHoro Toka 220 B, 50 Iy

® CreneHb 3alynTbl OT NbiNU U Bnaru IP54

® TY 4221-002-34567480-2003
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Tenepon. +375 17 377-50-30, +375 17 375-50-31, +375 17 375-50-32
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MHOro®yHKUMOHAaNbHLIA NOPTATUBHLIN
kanubpatop MeTtpaH-510-NKM npegHa3HadeH ana:
- U3MEPEHNA N BOCNPOU3BENEHUSA CUTHANOB CUJIbI
U HanpsXeHWUA MOCTOAHHOrO ToKa, akTUBHOIO
COMPOTUBJIEHUSA MOCTOAHHOMY TOKY;

- naMepeHus-npeobpasoBaHns 1 BOCNPOU3BEOEHMSA
CUrHasoB OT TEPMOSJIEKTPUYECKUX NpeobpasoBarte-
neil n TepmonpeobpasoBaTesieil CoNnpoTUBNEHUIA.

HocTonHcTBa Kannbparopa:

- ogHOBpeMeHHas paboTa B kaHanax N3MepeHus
1 BOCMPOU3BELOEHUA SNEKTPUHECKUX BEIUYUH (C
rajibBaHN4ecKoi pasBAa3KoM KaHanoB);

- PEXUM aBTOMaTU3MPOBaHHOW NOBEPKU U3MEPU-
TenbHbIX Npeobpasoarteneid (UMM);

- aBTOMaTU4eckoe BOCIMPOU3BEOEHWUE CUTHANIOB
pasnM4Hon hopmbl;

- komneHcauunsa Tepmo-34C xonogHoro cnas TI
aBTOMaTUyecKas W1 BBOJ, C KilaBUaTyphl;

- nMepefaya AaHHbIX KanmbpoBKU HENOCPEACTBEHHO B
nepcoHalbHbIR KOMMbloTep Yepes nHTepdeinc USB;

- MporpamMmMHoe obecrnedeHune.
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YCTPOWCTBO U NMPUHLIMN AEACTBUA

YcTpoicTeo

OCHOBHBLIMW 2neMeHTamMK kanmbpaTopa ABNATCA:
- 9NeKTPOHHLIA BNok;
- BNOK NUTaHKS;
- aneKTpuYeckue kabenw ana noakioyYeH s NoBepsaemMblx 4aTHUKOB
TemnepaTypbl M BTOPUYHLIX NpUBopoB;
- TEPMO30HA, ANA KOMMeHcauyn TeMnepatypsl XONo4HOro cnas
TepmoanekTpuieckux NnpeocbpazoBarenei.

Bce snemeHThl kanubpaTopa pasMmelleHbl B
manorabapuTHoM, ynoBHON ANA TPaHCTIOPTUPOBKM CYMKE.

3neKTPOHHLIN Bnok kanubpaTopa BuINONHEH B BUOE
nopTaTMBHOro py4yHoro npubopa B NAacTMaccoBOM Kopnyce
C XUOKOKpUCTannM4yeckum UudpobyKkBEeHHLIM AuUcnneem.
3nekTpuyeckas cxema kanubpaTtopa cocTOMT U3 ABYX ranbBaHU4ecku
W30NUPOBaHHLIX 6N10KOB, OAMH M3 KOTOPLIX NpegHasHavYeH
0N U3MEPEHWUS 3NEKTPUYECKMX CUTHANOB, a OPYron - ong ux
BOCMPOW3BEOEHUS, MO3TOMY ECTE BO3MOXHOCTL OAHOBPEMEHHOT O
M3MEepPEHNS M BOCMPOWM3BENEHUA 3NEKTPUYECcKUX BenuduH. MmeeTcs
nocnenoearensHsin nopT RS232 aona cBA3W ¢ NepcoHalbHEIM
KomnetloTepom. KanubpaTtop moxeT paboTaTk Kak aBTOHOMHO OT
BCTPOEHHLIX aKKYMYNSTOPOB, Tak W oT GRokKa nutaHus, SENAIoLLEroca
OHOBPEMEHHO 3apsaHLIM YCTPOWCTEOM.

MporpaMmmMpoBaHWe ocyLLeCTBNSAETCH C MOMOLLELI0 5-Tn
OYHKLUMOHANLHLIX KNaeuw, uudpoBas KnaBuaTypa ClyxXuT ans
BBOJA JaHHbIX.

AkTuBHasa 3awmta kanubparopa no BXoOy W BuIXO4y
rapaHTupyeT paboTtocnocobHocTs MeTpaH-510-MNMKM npu nopaqe
HanpsxeHns 0o 36 B Ha Bce BXOOHLIE KNEMMEI, A TAIOKE NMPpW paspaje
CTaTW4ECKOro 3MeKTPUHECTRA.

Brarogaps TemnepatypHoi KomneHcauum, kanmbpatop coxpaHseT
3Ha4eHue norpelHocTei (no Tabn.2,3) B ouanazoHe paboqmnx
Temnepatyp oT 10 0o 40°C, a He ToNbKO NpU Temnepatype (20£2)°C!

PexumMbl paboThbl

B kanubpatope METPAH-510-MKM npegycmoTpeHo
HECKOMNLKO PeXxMMoB paboTsi:
|. BocnpowaeeneHne Guan4eckoi BennymnHel (PB);
IIl. NamepeHue OB;
Ill. OpHOBpemMeHHOe BoCMpouaBeneHue U uamepenne OB.

B nepeom pexume paboTel kanubpaTop, B 3aBMCMMOCTU
oT BLIBpaHHOM NporpamMmMel, BOCMPOM3BOAMT CUIHASLI MOCTOSHHOM O
TOKa W HanpsXXeHWs, COMPOTMBEHWA, a TakXKe BOCMNPOU3BOAUT
BbIxoAHble curHans! TC n TT1.

BoBTopom pexume - kanubpaTop Npou3BoamMT U3MepeHne
OnMcaHHLIX B NepeoM pexxvme OB.

B TpeTbem pexume - NPOUCXOONT OLHOBPEMEHHOE
W HesaBUCKMMOE Bocnpou3BefeHue, uamepenue @B n pacuer
norpelwHocTM NnpecbpasoBaHms.

OcobeHHOCTH peXXUMoB

Lns nepeoro pexuma paboTsbl:
- BO3MOXHO BOCMNPOW3BEAEHWE CUTHANIOB B BUAE MeaHapa
(puc.1), TpeyronsHMka (prc.2) M No ApyruM 3aBMCUMOCTAM;
- npubop cnocobeH BOCNPOW3BOAMTL CONPOTUBNEHWE TONLKO ANA
Tex NpuBopoB (MOCTLI, NIOTOMETPLI), B KOTOPLIX M3MepUTeNbHLIA
TOK Yepes noakntodeHHsl TC He npeBkilwaeT 2,5 MA;
- Npu BOCNpou3eeneHuM curHanoe T BoamMoxxHa agTomMaTHeckas
KOMMEHcaLMsA TEPMO-3/1C XOIOAHOI0 CrMas CMOMOLLEI TEPMO20HAA
(BXOOWT B KOMIUTEKT MNOCTABKM).
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Puc.1.

Puc.2.

Ons TpeTbero pexuma paboTel - BO3IMOXHa
aBTOMaTU4eCcKan NoBepka U3MepuTensHblX NpeobpazoBaTteneil
(I, npy aTOM NPOUCXOOWT OOHOBPEMEHHOE BOCMNPOU3BENEHNE
U U3MEPEHWE CUTHaNAa B HECKONLKMX TOYKaX XapakTepucTUKN
noeepsemoro WM ¢ nogcyetom norpewHoctTu. Kanubpatop
noaeongeT noeepate WM, umelolwme byHkUMKM Npecbpas3oBaHna:
TIMHENHYIO, KBAAPATUHHYIO MM (DYHKLMIO KOPHEWU3BNEYEHWA (prc.3),
npw aTom oT kanubpartopa Ha Bxon WM cneayeT nogasaTs nioGoii
13 CUrHAaOB: HaMpPsXXeHWe, TOK, CONPOTUBNeHWe, curHansl TN nTC.
BrixogHsle curHans! ot MMM - HanpaxeHWe 1 Tok (puc. 3).

KanmBpoeka Ml ocyluecTenaeTca kanwbpaTopoMno NaTr
To4kam: 0, 25, 50, 75 1 100% oT gManazoHa NogaBaemMoro Ha Bxof,
N curHana. Mpwu paGoTte ¢ nporpaMMHeivM oBecnedeHuem (M0O)
kanmbpaTopa KoNM4ecTBO TOYEK He OrpaHUYeHo.

VoL b

TC, TN | YameputensHbiii
npeobpazoeaTtenk

MeTtpaH-510-TTKM

Puc.3.

Beck UMK NOBepKU NPOMCXOOMT Mo, yrnpasneHuem
kanubpatopa unm MO aBToMaTU4ecku. B npolecce uMkna noBepku
Ha auMcnnee kanubpatopa unu MK otoBpaxaioTca pesynsTaTsl
MoBepkW (3Ha4eHUA MZMEPAEMBIX U BOCMPOW3BOOWMbIX CUITHATOB,
norpetHocTen). Nony4yeHHble pe3ynsTaThl MOXHO 3aHECTU B
apxue kanubpaTopa, KOTOpPbLIM NO3BONAET XpPaHWTb AaHHbLIe O
196 noeepeHHex WM nnu MK, Mpwr ncnons2oeaHnm MO MOXHO
chOpPMUPOBATE MPOTOKO NOBEPKM.
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OCHOBHbLIE TEXHUW4YECKWE XAPAKTEPUCTUKHM U NAPAMETPbI

® [Inana3oHbl v Npefenbl NorpellHocT U3MepeHii M BOCTIPOUM3BENEHWA CUTHAOB HaNpAXeHWH, TOKa, CONMPOTUBNEHWA NPUBENEHbI B Tabn. 1.

Ta6nuuya 1
DyHKLMA JdwranazoH uamepeHuia LleHa mnagwero pazpaga MNpenens! oonyckagmMoi 0CHOBHOM NOrPEeLLIHOCTH,
(pabo4uii) +%TB +MB)
Kom A Koo b
NamepeHue cunsl +(0-5) mA 0,0001 mA 0,0075%+0,25 MKA 0,015% + 0,25 MKA
NOCTOAHHOIO TOKAa +(0-22) mA 0,0075% + 1 MkA 0,015% + 1 MKA
BocnpowseegeHue cunel (0-5) mA 0,0001 mA 0,0075%+0,25 MKA 0,015% + 0,25 MKA
NMOCTOAHHOI 0 TOKa (0-25) mA 0,0075% + 1 MKA 0,015% + 1 mMkA
NamepeHue HanpaxeHns +(0-100) mB 1 mkB 0,0075% + 5 mkB 0,015% +5mxB 0,015%
MNOCTOAHHOIO TOKA *0,1-1)B 0,01 mB 0,0075%+0,05 mB +0,05mB 0,015% +0,55
+(1-11)B 0,1 mB 0,0075%+0,55 mB mB
BocnpowuaeeneHue (0-0,1)B 1 mkB 0,0075% + 5 mkB 0,015% + 5mkB 0,015%
HanpsXeHWs (0,1-1)B 0,01 mB 0,0075%+0,05 mB +0,05mB 0,015% +0,25
NOCTOAHHOIO TOKAa (1-5)B 0,1 mB 0,0075%+0,25 mB mB
MNamepeHue (0-400) Om 0,001 Om 0,0075%+0,01 Om 0,015% + 0,02 Om
COMNPOTUBNEHKUA (0,4-2) kOm 0,01 Om 0,0075%+0,05 Om 0,015% + 0,1 Om
NMOCTOAHHOMY TOKY
BocnpowseeneHue (0-0,4) KOm 0,001 Om 0,0075%+0,01 Om 0,015% + 0,02 Om
COMNPOTUBNEHKUA (0,4-2) KOm 0,01 0Om 0,0075%+0,05 Om 0,015% + 0,1 Om
NMOCTOAHHOMY TOKY

TB - 3Ha4eHWe TeKyLLER M3MEPAEMO WK BOCNPOW3BOAMMONA BENWHMHLI;
MB - NoCcTOAHHOE 3Ha4YEeHWE COCTABNSILLEN NOrPeLlHOCTH N3MEPEHNIA.

® [lnanasoHbl M Npefenk NorpeLuHocT U3MepeHUiA 1 BOCTNIPON3BEAEHWS BbIXOAHbIX curHanos Tl npueeeHsl B Tabn.2.

Tabnuya 2
HCX T [uanazoH U3MepeHuii 1 BOCMpon3BeaeHNs lNpegensl Aonyckaemoi OCHOBHOM Nor peluHocTy, £°C LieHa mnamiuero
BLIXOAHLIX cUrHanoe, 'C Koo A Kon B paszpsaga, 'C
-49...200 (1,2-0,0005 1)1 e.m.p. "
L 200..1767 Titlemp. LAt e
-49...200 (1,2-0,0005 1)1 e.m.p.
s (rn 1,251 e.m.p.
SLL 200..1767 Titlemp. AR LR
250...600 (2,002-0,0017 1)+1 e.m.p.
+
BIOP) 600...1820 1.051emp. LEgEreMD.
-200...0 (0,3-0,0016 1)1 e.m.p.
N (HH 0,40+1 e.m.p.
) 0...1300 (0,3+0,00005 1)1 e.m.p. P ERLR
-200...0 (0,25-0,0011 1)+1 e.m.p.
K (XA 0,351 e.m.p.
(eA) 0..1370 (0,25+0,00005 )1 e.m.p. SRl eMPp
-200...0 (0,25-0,001 )1 e.m.p.
T (MK 0,351 e.m.p.
(ME] 0..400 (0,25-0,00005 )1 e.m.p. S 0,01
J (KK) -200...1200 0,35+1 e.m.p. 0,38+1 e.Mm.p.
i -200...0 (0,2-0,00025 1)+1 e.m.p. —
(XKH) 0...1000 0.2+1emp. pea LEAAP:
-180...0 0,3-0,0001 1)1 e.m.p.
L (XK) 030 EhamD 0,40+1 e.m.p.
0...790 0,31 e.m.p.
10...400 1,1-0,00151)x1 e.m.p.
A1 (BP) (1,1-0, )1 e.m.p
400...2500 (0,38+0,00029 t)x1 e.m.p.
10...300 1,1-0,0021 t)=1 e.m.p.
A-2 (BP) = a, i 1,10t1e.mp.
300...1800 (0,35+0,0004 1)1 e.m.p.
10...300 1,1-0,0021 t)=1 e.m.p.
A-3(BP) (3,140,001~ e p
300...1800 (0,35+0,00038 1)1 e.m.p.
€.M.p. - eIMHILIA MNaaulero paspsaga.
MpumeyaHua:
1. Mpenens ponyckaemoii abconoTHOR NorpellHoCcTA KaHana KoMNeHcalM TeMnepaTtypel XonogHoro cnas £0,5°C.
2. HCX - HoMuHanbHas cTaTMHeckan XxapakTepucTuka.
r.MuHck, 1-bivi Mamannosekmi nepeynok, 4. 51/6
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MobunbHbti TenegoH: +375 44 707-06-40 \‘ ! p, )
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® [lnanasoHbl M Npefenesl NorpelHocTy M3MepeHuii U BOCNPOW3BedeHWNS BLIXOOHLIX curHanoB TC npueefeHbl B Tabn.3.

Tabnuya 3
HCXTC Hom. 3Hay. JduanazoH MamepeHunin [Mpenens! oonyckaeMon OCHOBHON MorpeluHoct, £'C LleHa
OTHOLLIEHWS 1 BOCMPOW3BEEHMA mMnagluero
CONPOTUBNEHWA BbIXO[HLIX CUrHaNoB, C | g oA Kon B paspsana, 'C
W100
500 (0,07+0,75-10*-t) £ 1e.m.p. |(0,14+2,4-10%+1) = 1 e.m.p.
1000n (0,04+0,75+10%+t) £ 1 e.m.p. |(0,09+2,1-104-1) = 1 e.m.p.
199, 845 (0,03+0,92-10*-t) £ 1e.m.p. |(0,06+1,7-10%-1) =1 e.m.p.
onat=199...260°C onat=-199...260°C
200M
(0,08+0,75-10*-t) £ 1e.m.p. |(0,15+2,7-104-1) = 1 e.m.p.
onqa t=260...845°C ana t=260...845°C
13910 (0,03+0,85-10*-t) £ 1e.m.p. |(0,05+1,7-10%-1) = 1 e.m.p.
g onat=-195...-50C onAt=-195...-50C
500r1 -195...849
(0,04+0,75-104-t) £ 1e.m.p. |(0,09+2,1-104-1) = 1 e.m.p.
onat=-50...849°C onat=-50...849°C
(0,03+0,83-10*-t) £ 1e.m.p. |(0,04+1,6-10%-1) =1 e.m.p.
onat=-195...-150°C onAat=-195...-150°C
1000M -195...250
(0,04+0,92-104-t) £ 1e.m.p. |[(0,06+1,7-104-1) = 1 e.m.p.
onat=150...250°C onat=-150...250°C
P50 (0,07+0,75-10*-t) £ 1e.m.p. |(0,14+2,4-10%-1) = 1 e.m.p.
Pt100 (0,04+0,75-10*-t) £ 1e.m.p. |(0,09+2,1-10*-1) = 1 e.m.p.
(0,03+0,93-104+t) £ 1e.m.p. |(0,06+1,8-104-1) = 1 e.m.p.
onat=195...265C onAat=-195...265°C 0,01
Pt200
-195...845 (0,08+0,75-10#*-t) £ 1e.m.p. |(0,15+2,6-104-1) = 1 e.m.p.
onqa t=265...845°C ona t=265...845°C
13850 (0,03+0,86-10*-t) = 1e.m.p. |(0,05+1,7-10%-1) = 1 e.m.p.
’ onat=-195...-50C onat=-195...-50C
Pt500
(0,04+0,75-10*-t) £ 1e.m.p. |(0,09+2,1-104-1) = 1 e.m.p.
nnat=50...845C nnqa t=-50...845°C
(0,03+0,83-10*-t) £ 1e.m.p. |(0,04+1,6-104-1) =1 em.p.
onat=-195...-150°C anAat=-195...-150°C
Pt1000 -195...250
(0,04+0,92-10*-t) £ 1 e.m.p. |(0,06+1,7-104-1) = 1 e.m.p.
nnat=-50...250°C onat=-150...250°C
S (0,07+0,75-10*-t) £ 1 e.m.p (0,13+1,5-10*-t) £ 1 e.m.p
53M 1,4280 -184...200 ' ' o ' ' o
100M (0,04+0,75-10*-t) = Te.m.p. |(0,08+1,5-10%-1) = 1 e.m.p.
Cus0 (0,07+0,75-10*-t)  1e.m.p. |(0,13+1,5-10%-1) = 1 e.m.p.
1,4260 -49...199
Cul100 (0,04+0,75-10*-t) £ 1e.m.p. |(0,08+1,5-10%-1) =1 e.m.p.
100H
Ni100 1,6170 -59...179 (0,06+0,43-10*-t) £ 1e.m.p. |0,07£1e.m.p.
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Mpumevanua: MNpegens! NorpellHocTy B guanazoHe Temnepartyp ot 0 o 40°C cooTBETCTBYIOT Npefenam AonyckaeMoi 0CHOBHOM
rorpeLlHocTH, ykasaHHol B Tabn.1, 2, 3.
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AMMAPATHO-NMPOrPAMMHBIA UHTEP®DENC MK "MOBEPKA UM".
MporpammMHoe o6ecneveHune Kanubpatopa METPAH-510-NMKM

HaaHadeHue

MporpammHoe obecneyeHre No3BONAET:
- aBTOMaTU3MPOBaTk NPOoLIeay Py NOBe PKU MepBNYHBIX U BTOPHUHHBIX
Ma3MepUTenkHLIX NpeobpasoBarteneit;
- MCMNONL30BaTh JaHHkLIe U3 apXK1Ba rnoeepok kanwbpartopa METPAH
510-MNKM:;
- thopMMpoBaTE M NeYaTaTs NpoTokonsl noeepok MIN Ha ocHoBe
rnonk30BaTenkCcKoro wabnoHa;
- BECTW apXMBbl Noeepok WIN ¢ Bo3MOXHOCTLID SKCMOPTa AaHHBIX
Ons nansHeiwein o6paboTky B nporpamMmmHoM obecnevyeHumn
rnonk3oBarens;
- YMpaensTh BOCNPOM3BEAEHUEM WU U3MEpeHUeM GU3NYecKnx
BENW4YUH KanmbpaTtopom nop ynpaeneHuem MO nons3oBaTens ¢
NMOMOLLILIO NMocTaenaemoii DLL-6ubnuoTteku.

CocTtae uHtepdeiica "Moeepka UM™:
- nporpamMmmMHoe oGecneveHue (KOMNakT-auck);
- kabens USB ona nogknoderus k MK,

MopkmoyeHne kanubpatopa k MK

MopknioyeHwe kanubpaTopa ocylwlecTBnAeTcs Yyepes
apantep USB, umewwmil oamH KoHeL ¢ paskemom PCATB
(nogknoveHue B rHeano RS232 kanubpatopa), a Apyroi KoHel
¢ paszkemom DB-9F (nogkniwo4daetca B rHezgo COM nopra
KOMNLOTEPA).

@yHKUMKM NporpamMmMHoro obecnevyeHus:
Xon paboTel ¢ NporpaMMHbLIM obecrneYeHMem MOXHO pasoennTs
Ha 3 aTana:

I. CospaHue meToguKN NOBEPKH

Monkz0BaTens onNpeaenseT TUMb! M HUCT0 U3MEPUTENEHLIX
kaHanoe, obuwwe xapaktepuctuku WM, ycnoBua noeepku, T.e.
cozpaeT MeToguky noeepkun WMIN c nomowsto MO. OnucaHune
METOOMKW MOBEPKKM CO30aETCH 0OWH pa3 (puc.4) Ana gaHHoro tuna
NI 1 coxpaHaeTca B dain.

Mpu cnenyiolleil NOBEPKe MONb30BATENO AOCTATO4YHO
Bbi6paTe COOTBETCTBYWWMA WwabnoH meToaMkn. Takum
obpasom, cosfaeTcs nonb3ogarensckas bubnuoTeka onucaHui
MeToauK noeepkn nNpubopoe. OHa OXBaTbIBAST Kak NepBUYHbLIe
namepuTensHbie Npubopkl, Tak M BTOPUHHYIO annaparypy.

I (o]

Brafop watnona MevoRimes noseprm
Coxnaimrn uA DA WATNOH

{8 ncet meTaciwu nooeprs
T B ok KONHE IR MSEHAA
 Orniicasme: FSORT(
= Wadnos nporakona: Bropusess WN .
Homep rparokona
= Mosepirens:
B Mecronanoeriee
B Movepra
ti- Cpencreo wamepeHis
&) Famedparop
El Kanan N1 [-:SORTHN
i~ Mepeaatennan RADSKTERHSTIRA KO0rE8aR
i~ Buwea UIT: row (resepawas) [4 00000; 20,0000] r
Buewoa W roe. |4, 0000; 20,0000] 8
=

- oL for

i

0,10% Aisarsazona HB + 0100510

Hiox Bnepsa > s

Puc.4. Co3naHne MeTOgUKN NOBEPKMK.

HekoTopbie 3aroToBkA N sToi 61MbnMoTek, T.e. LiabnoHs!
ang Havbonee NonynApHLIX TUMOB NPUBOPOB (YHUBEpCaNbHLIA
LwabnoH NoBepK1 BTOpUYHLIX Npeobpazoparteneil, WwabnoH NnoBepku
TM v TC, wabnoH Ons NoBepkW camoro kanubpaTtopa) BXoOsT B
KOMIIEKT NOCTABKM NporpaMMHoro obecnedeHus.
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1. Mony4yeHne paHHbIX 06 UM

Monk3oBaTtenio npegnaraeTcs Ha Belibop OBa BapuaHTa
nony4eHua gaHHeIx o6 WI:

1. MNoBepka B MHTEPaKTMBHOM PEKUME C NOMbL30BATENEM,
vcnonbays MK u nporpaMMHoe obecneyeHune,

2. Ucnonk3oBaHKe apxunea MaMepeHnii kanmbpartopa.
Mpw nepeomM BapuaHTe Noy4eHUA OaHHEIX, MPorpaMmMa MCcrnonbayeT
npeumyulecTea rpaduyieckoro uHTepdeinca Windows gnsa
HarnagHoro otoGpaxeHWs AaHHbLIX U KOHTPONA OeilcTBUIA
none3oeatens (puc.5). Mporpamma oTobpaxaeT Tekywue
3Ha4eHWA BOCTMPOM3BOOMMOIO U M3MEPAEMOro CUrHanoe,
3Ha4YeHWe MOrpPeLlHOCTH B KaXkK4 0l MOBEPAEMOI TOYKE, a TaKkKe
BCMOMOraTenbHble AUarHocTU4eckme coobLUeHUs. STOT Pexum
npenocTaenaeT MakcumankHsle yao6cTea Nonb3oBaTenio.
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Puc.5. MonyyeHue gaHHbIX 006 WM.

Mpw BTOpoM BapuaHTe nony4yeHus aaHHsLIx, bnaropaps

aBTOHOMHOCTW KanubpaTopa, NoNb30BaTeNb MOXET NPOU3BECTU
HeoBxoauMbIe M3MepPeHUs NPAMOo Ha 0bbekTe 6e3 ucnonbL3oBaHus
OONONHUTENLHLIX CPeacTB. 3aTeM, ke B nabopaTopHbIX YCNOBUSX,
MOXHO 3aHeCTW JaHHbIe B apxWe NoBepok Ha MK u chopmupoeats
MPOTOKONLI ANA BCcexX rnoBepeHHbx M.
Mony4eHHbIe JaHHLIE 3aHOCATCS B apXMB MOBEPOK MporpamMmsl U
OOCTYMHE! Nonb3oBatento B Nwboi MoMeHT. JaHHble U3 apxuea
MOBEPOK MOXHO 3KCMOPTUPOBAaTE B pasnuyHeie GpopmaTtkl Gainos
(Microsoft Excel, XML, CSV, TekcToBblA hopmaT), a Takxe
HenocpencTBEHHO Nepenaeats B Microsoft Excel. 3T1o nozeonger
MpPoBOOMTL NocnenyioLLylo obpaboTky (apxMBUpoBaHWE) AAHHLIX B
nporpamMmmHom obecneyeHum nonb3osatend.

11l. DopmupoBaHue NPoToKosa NoBepKKn

MNMocne nony4eHWs OaHHBIX O noeepaemom W
nonk30BaTens MMeeT BO3MOXHOCTE CPOPMUPOBATL NMPOTOKON
NMOBEPKW CpeAcTBa M3MEPEHUs, KOTOPLIA MOXeT BbITb MCNOMNbL30BaH
npu mMeTponoruyeckoi attectaumu. @opma npoTokona
onpepenseTca wabnoHoM NpoTokona noeepku. Mons3oeaTtens
MOXET CaMOCTOATENEHO CO34aRaTk HEOrPaHWYEHHOE KONMYECTBO
LWwabnoHOB NPOTOKONOE Noeepku. ChopMUpPOBaHHLIA NporpaMmmMoii
NpoToKon NpeacTaenaeT coboi 0bki4HINA ookymeHT Microsoft Excel,
KOTOPbIiA MOXHO pacneyaTaTs Wi CoXpaHuTs B daiin. [ins HanGonee
npumeHsemeix MM NnpoTokonsl BXOOAT B KOMMNEKT nocTaeku. Mo
3anpocy ohopMNATCA UHAWBUAYANEHEIE MPOTOKONLI.

CuctemMmHble TpeGoBaHUA:
- npougccop 486, 32 ME O3Y;

- HanM4yKe cBOBOAHOI0 ACHHXPOHHOMO KOMMYHUKALMOHHOIo NnopTa
(COM-nopTa);
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