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Cucrtema ACK

O6bwune cBegeHus

[Iporpammuoe obecnieuenue "Cuctema JJCK" (manee - IIporpamma) npegHazHadeHo A1
BBITIOJHEHHS TEPMOHAJUTUIECKOr0 SKCTIEPUMEHTa B KOMIUIEKce ¢ auddepeHImanbpHbIM

ckanupytouM kagopumerpom Tuna "ACK 500" (manee - [1pubop). B 6a3oBeie gynkmmm [Tporpammsl

BXOOHT:

peTUCTpalys TEIUIOBBIX MPOIIECCOB B PEaIbHOM BPEeMEHH

TPOrpaMMHOE YIPaBJICHHE HATPSBOM (B 3aBHCHMOCTH OT MOIU(PUKAIIK TIprOopa)
ABTOMAaTHYECKOE OIpe/IeNICHNe TePMUIECKUX NIMKOB U BBIYHUCIICHUE IUIONIA e IMKOB U
COOTBETCTBYIOIIMX UM TEIUIOT MpPEBpaIICHHUI

CIIa)KUBaHUE JTAHHBIX ((PUIBTpAIWs IITyMOB)

py4Has ¥ aBTOMaTHIeCKasi KOPPEKIWHs 0a30BOH JIMHAN

KOppeKIWs "HyJeBOM JIMHUK" JIJI TEMTIEpaTyphbl 00pa3iia U TEIIOBOTO TIOTOKA
KaJMOpOBKa MprOopa 1o TeMIiepaType o0pasia, TEIIOBOMY MOTOKY H TEIUIOTE MpeBpalleHUIN
JIOTIOJHUT €JIbHBIE (BYHKIWMH (pacdET TMPOU3BOIHBIX, YCTAHOBKA KacaTEeIbHbIX, MO/IIEPIKKA
OJTHOBPEMEHHOM pabOTHI C HECKOJIHKUMH KaHaIaMH)

COXpaHEHHe JAHHBIX SCTICPUMEHTa

HactpauBaemsiii sxcniopt manssix B popmat CSV, Excel

Dkenopt crienmanmupoBannbie popmatsl (Netzh 5 u ap., B 3aBUCHMOCTH OT BapuaHTa
nioctaBku [10)

[Iporpamma obecneunBaeT B3anMmoseiicTre nproopa ¢ II9BM uepes unrepdeiic USB

@ bosee paHHue sepcuu lpubopa bblau ocHaweHol uHMepgelicom LPT, 8 Hacmoawuli momeHm
O0aHHbIl uHMepgelic sbilien us ynompebseHus u e2o Nnod0epxKa ybpaHa U3 npozpammei.
Ecnu eam scé #e mpebyemcs noddepxcka amozo uHmepdgpelica 8 nocnedHel sepcuu
npo2pammsi - obpamumecs K paszpabomyukam.

Orobpakenne JJCK KpuBBIX BO3MOKHO B CIIEAYIONIMX KOOPAUHATAX:

10 0cu X BpeMsI, [0 OCU Y TEIUIOBOM HOTOK

1o ocu X BpeMs, 1o ocu Y TeMmrepaTypa oopasLa

1o ocu X TeMrepaTypa oopasia, o ocu Y TEIUIOBOM MOTOK

no ocu X BpeMsi, 1o epBUYHON ocH Y (cnieBa) Y TEIUIOBO MOTOK, TI0 BTOPHIHOM ocu Y
(ctpaBa) TemmepaTypa o0pasna

B nporpamme peanm3oBana (yHKIMSI OTHOBPEMEHHOTO CKaHUPOBAHKS M OTOOPAKeHMS TaHHBIX

OKCIICpUMCHTA BO BPCM CHU. Honyqum)Ie C an60pa AaHHBIC MOXXHO COXPAHUTH B COOCTBEHHOM

¢dopmare nporpamMmbl (pacimmpenue “dsc’), B TekcToBoM (aiine gopmaTta “csv”’ ¢ BO3MOXKHOCTHIO

JIOTIOJTHUT €JIbHOM HaCTpOUKY (popMaTta BeiBoza, B rpadudeckom (opmare (bmp, tiff) nm

skcTiopTHpoBaTh B Microsoft Excel.

@ JlononHumensHO 8bl MOXeme npuobpecmu (Uau 3aKa3ams paspabomkry) pacuiupeHHsili
DYHKUUOHAA 3KCIopma U3 rnpo2pammel 8 crieyuanu3uposaHHsie popmamel (Hanpumep
¢opmam NETZH 5). 3a 6onee nodpobHoli uHgpopmayuelii obpaujalimecs K pa3pabomyukam
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Oowme cBegeHun 5

B nporpamme peanmzoBana BO3SMOKHOCTB OIPEISJICHISI TEILIOBOTO d(ekTa npeBpalieHuit.
OTMeTKa rpaHul] TEPMUIECKUX IMKOB MOXKET NMPOM3BOJUTHCS KaK BPyYHYIO, TaK U aBTOMATHIECKH.
Pacu€t TemnoTsl ocymecTBIsIeTCs MO0 B aOCTPAKTHBIX €IMHANIAX TUIOoMaan (0TcuéTax), Moo B
peambubIxX ([[x wm J[x/T) Ha ocHOBe KaimOpoBouHOH TaOmipl. KambpoBouHbie TaOamImb
UCTIONIB3YIOTCSI I aBTOMATHYECKOTO NIEPeBO/Ia JaHHBIX SKCTIEPUMEHTA W3 a0CTPaKTHBIX €IMHHI] B
peasbHbIe JJIS CJICAYIOIIHX ITapaMeTPOB:

= TeMIepaTypa odopasua
" TEIUIOBOM TMOTOK
" TEIUIOTa MPEeBPAIICHAT

JlaHHbBIe /1UTs1 KaJIMOPOBOYHBIX TaOJIHII OTPEISIISIFOTCS TIOCPEACTBOM BBITIOJHSHHSI SKCTICPUM €HTOB
Ha ATAJIOHHBIX (PETepHBIX) BelecTBaX. B CBsA3M ¢ TeM, YTO KaxIblii 9K3EMIUIIP TEpMOOIIOKa
npubopa UMeeT CBOM (PIBUYECKUE XapaKTEePHUCTHKH, KaXKIbIi SK3eMIUIIP MpUOOopa KaauopyeTcs
MHIVBUAYaIbHO. Taxoke, Mo MPHYMHE TOTOo, YTO NapaMeTphbl TepMonap TepMoOI0Ka MOTYT
IBMEHATBCS CO BpEMEHEM, PEKOMEHIYETCS TIOBTOPATH KaJHOPOBKY MPHOOpa He MEHee OITHOTO pa3a B
rofl.

@ Bce onepayuu 8 npo2pamme oCyuyecmaesnatomcs 8blroAHAOMCA C MTOMOUWbHO
coomeemcmsyrowUux KHOMOK HA NAaHeaAu UHCMpyMeHmos Aubo NyHKmMos meHo. Bce KHonku
umerom secnavlisarouwjue Noonucu-noOCKA3KU, NoABAAUUECc Npu HagedeHUU HA KHOMKY
Kypcopa mbiwu. B pa3denax 0aHHO20 pykogodcmea o pabome c npo2pammodli cCbiAKU Ha
KHOMKU 0aromcA rno ux KapmuHke, Aubo no ux ecnasigaroueli noocKkasKe
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6 Cucrtema ACK

11 CuctemHble TpeboBaHuA

Jnst paGotsl mporpammbl Heodoxonuma IBM PC coBmectumas [IDBM B cnenyromieit
MUHAMaJTbHOM KOH(PHTYpaIyy:

» OnepamvonHas cuctema Windows XP, Vista, Windows 7, Windows 10

* O0BEM omepaTHBHOM NaMsITH He Meree oT 128 M6 it Windows XP, ot 1I'b nis Windows 7
Y BBIILIE

= Paszpewenue skpana He Hike 800 x 600 Touek

= CB0OOIHOE MECTO Ha aucke okoio 40 MO + MecTo 1ol pe3y/bTaThl KCTICPUM CHTOB

» Hanmawe cBoOoHOTO Tiopra USB

» [IpuHTep (ecim TpeOyeTcst pacredarka pe3ybTaToB)
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O6wue cBeaeHus 7

1.2 [OunddepeHumanbHbIn ckaHMpyowmn kanopumetp ACK 500

Juddepenmmansaeiii ckanupyronwii kanopumeTp JCK-500 npeHa3HaueH 11 Uccie10BaHus
Pa3IMIHBIX (PU3UKO-XMMHUYECKHUX IIPOLECCOB, CONPOBOXKAAIOIMXCS BIACICHAEM WIN HMOMVIOILEHHEM
TeIia.

[Tpubop MoxkeT OBITH UCTIONL30BAH ISl M3MEPEHHS TEITIOEMKOCTH, TEPMUIECKON SMHUCCUN U
YUCTOTHI 00PA3IOB BEIICCTB, @ TAKXKE JIJISI MOTYyYCHNS OCHOBHBIX TEPMOJIMHAMHYCCKUX U
KMHETHYECKUX MapaMeTpoB U MOCTPOSHMsI (ha30BbIX THATPAMM MHOTOKOMIIOHEHTHBIX CHCTEM.
CkaHUpOBaHHE KeJIaeM Ol TeMIIepaTypPHOH 00JIACTH OCYIIECTBISICTCS MPOrPaMMHUPOBaHACM
JIMHEWHOTO M3MEHEeHUsI TeMIepaTypbl B quanazone oT —150 °C mo 500 °C u co cxopocThio ot 0,1 10
50 °C/mun. ®uxcupyetcs pasHocTh Temnepatyp DT = Ts — Tr Mexay o0pas3iioM U STaJOHOM.
KomuiaecTBo BhIJIEMBINETOCS W TIOTJIONIEHHOTO TeTUIa B Tporiecce (PHM3UKO-XUMUYECKOTO Mporecca
TIPOTIOPIIMOHATEHO TUIOMIA N KaJIOPHUMETPUIECKOTO TIHKA

5
H =KjAT(t)dt =K-S,
4

e

K — TemoBoi Macirad Twiomiaau nuKa, 3aBUCSIIHA OT TEITI0O00MEHa MEX Ty 00pa3IioM U
OKpYy>Karouieil cpeoif;

t1 — BpeMs HauaJsa NpeBpalleHus,

t2 — BpeMs KOHLIAa NPEeBPAILCHI;
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Cucrtema ACK

KanopumeTp ACK - 500 o6nagaet crieayronmMu XapaKkTepUCTUKAMU:

[unanasoH pabounx Temnepartyp oT -150°C go +500°C

Tun namepuTensHon TepMonapsl Xpomenb-anoMerb

CkopoCTb M3MeHeHUs1 Temnepatypbl (9 rpagaumn) 0,1, 0,2, 0,5, 1, 2, 5, 10, 20, 50 °C/MuH
Macca uccrneayembix obpasuos 1...30 mr

Mopor obHapyxeHus No TeMmnepartype 0,0004 °C

Mopor oOHapykeHNsi N0 MOLLLHOCTU 15 MkBT

AbGcontoTHasi NorpeLHoCTs M3MepeHns Temnepatypsbl| £0,5°C

OTHoCHTENBbHAs NOrpeLLHOCTb N3MEPEHUS 2...5% (B 3aBMCMMOCTV OT NpMpoabl obpas3ua)
KonuyecTBa Tenna

B HacTosmii MOMEHT KaJOprMETp MOXKET OBITh OCHAINEH IM(POBBIMU HHTEepdeticaMH:

* Uurepdeiic USB (12 pazpsnos) Pazpemenne 1udpoBoro curuaia ¢ npuoopa st JaHHOTO
unTepdeiica coctapmsiet 12 paspsaos (4096 orcuéror). Uactora nuckpermsarmm g0 1000 ['1g

* Untepdeiic USB (24 paspsna) Paspemenne mdpoBoro curaana ¢ nproopa s JaHHOTO
unTepdeiica coctarmsier 24 paspsiaa (16 mum. orcuéroB). Yactora auckpermaimn 10 400 ['1

HpI/I60p TaKKe MOXKET OBITH OCHAIICH aHAaJIOI'OBBIM BBIXOJIO0OM JISA BBIBOJA I/IH(l)OpMaHI/II/I Ha

crannapreiii 10MB camomicerr.

@ Mpu ucnoas3osaHuu sapuaHmMa ¢ 24x pa3padHsim AL maKcumansHas paspewarouas
cnocobHocms docmuzaemcsa npu yacmome OUCKpemu3ayuu He solwe 25y
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Oowme cBegeHun 9

2 YcTtaHOBKa U noaknoyeHue

[Tpubop noctasmsiercs ¢ USB uaTEpdericom ¢ KOMIBIOTEPOM, CM. ONUCaHue Ipuoopa.

[Mogkmrouats IPUOOP 10 YCTAHOBKH MPOrpaMMBbI | ipaiiBepoB HHTepdelica He TpedyeTcs.

21 YcTaHOBKa nporpammsbl

[TporpamMma TIOCTaBIAETCS B BUIE OHOTO YCTAHOBOYHOTO (haiiiia, ¢ HAMMEHOBAaHUEM BHIA
"DSCTool Setup x.x.x.xxxx.exe", Tae "X.X.X.XxxX" HOMEp BepCHH MPOTPaMMBI, a TaKke e€ BapuaHT
nocTaBku. Bmecte ¢ mporpamMmoii Takke ycTaHaBimBatoTcs apaiBepa USB maTepdeiica [Ipudopa.

Oco6eHHocTn yctaHoBKM nog Windows 10

Bunmanue! Eciu Bol pomsBogure yetaHoBKY nog Windows 10 (win Bbllie ), BHUIMATEIbHO
03HAKOMBTECH B JIAHHBIM Pa3zesioM (I Ipyrux Bepcuit Windows BBl MOXKeTe cpa3y MepeiTH K
cneayromemy pasnaeny). C Oxrsops 2020 roga kommanus Microsoft BKimouma 00s3aTeIbHYIO
MPOBEPKY AIIEKTPOHHOM NoHcH apaiiBepoB. B [1pubope ncnonb3yercst USB uaTepdetic cTopoHHETO
MPOM3BOJIUTEJIS, KOTOPBIN B HACTOSAIIMI MOMEHT HE UMEET aKTyaJlbHOW LU(PPOBOH MOAIHCH, TIOSTOMY
yctaHoBKa npaiisepa USB marepdetica mog Windows 10 BO3MOXKHA TONBKO Yepe3 0COOBIH peskuM
OTKJIFOUEHUs1 00s3aTeIbHOIM NPoBEepKH noArmcH. [lepe ycTaHOBKOI MpOrpaMMBbl epedanTe B 3TOT
PEXKUM TIO IPUBEIEHHON HIDKE MHCTPYKLIMU:

1. Otkpoiire paznen napamerpoB Windows 10 u 3aiinure B «[lapamerpbny — «OOHOBICHHE 1
Oe3onacHOCcTE» — «BoccTranoBnenue». 3arem, B pazaene «Oco0ble BapUaHTHI 3arPy3Ki»
Haxxmure «llepe3arpysurs ceituacy:

< Mapamerpel - O x

 Fnaswas BocctaHoBneHme

a . Hauarts
Haiitn napametp B

OGHoBneHWe 1 Be3onacHoCTE
Ocobble BapWaHTbl 3arpysku

@]

Uentp oGroenenna Windows  350ycrute cucremy ¢ yerpolictea wnu aucka (Hanpumep,

USB-Hakonurens unn DVD-gucka), M3meHuTe napameTpsl
ecrpoexHore MO koMnbloTepa, HacTpoiiTe 3arpysky
Windows 1am soccTaHoBMTE cucTemy 13 oBpaza. Baw
KOMMBHOTED NepesarpysuTca.

M OnTumMuzaLMA AOCTaRKM

- -

NF bBezonacHocre Windows
MepezarpyznTh cefuac

T Cnyx6a apxuBaLumn \

YcrpaHenve Henonagox ,ﬂ,OﬂOﬂHMTeJ’IbeIe napameTpbl
BOCCTaHOB/AEHWMA

¥2HalTe, KaK HAUYaTk 33HOEO € YKCTOR YCTaHOBKORA

Windows

£
I 22 BoccranoeneHue
@

AKTMBaLMA
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10 Cucrema [CK

2. Ilocne nepe3arpysky, mpoiaure 1o ciaeayromeMy nytu: «Ilouck u yctpaneHue
HeucrpaBHOCTE I (W «/lmarHoctrka») — «JlononmaurenbHple mapameTpb» — «l[lapameTpsr
3arpy3KW» U HAKMUTE KHOIIKY «llepezarpy3urb»:

Buibop aevicTama ® [marHocTuka

3. ITocne mepe3arpy3Ku MOSIBUTCS MEHIO BBIOOPOB MapaMeTpPOB, KOTOPbIe OYAYT HCHONB30BAThHCS
B 9TOT pa3 B Windows 10:

[TapameTpbl 3arpy3ku

,ﬂ,ﬂﬂ Bbl60pa M3 Cnegyroumx NapamMeTpoB HaXXMUTE COOTBETCTBYHOLLLYHO
KnaguLy:

Heno KNaBuWK ¢ LUndpamu nnm F1-F9.

1) BintoumTte oTnaaky

2) BknounTe BEAEHWE XypHana 3arpy3ku

3) BKNOYMTE BMACOPEXMM C HU3KWM pa3peLleHunem

4) Bntoumtb GesonacHblid pexvm

5) BrnroumTb Ge30nacHblid pexiiM € 3arpy3Kkoid ceTesblx ApaiBepos
6) BrntoumTe Be3onacHbid PexvM ¢ NoAAEPXKKOM KOMaHAHOW CTPOKK
7) OTrntoumTE 0BA3aTENLHYIO NPOBEPKY NOANWCKA APaiBEpOB

8) OTKNI0YMTL paHHWIA 3anyCcK aHTMBPEAOHOCHOM 3aLLMTh

9) OTKNIOYMTL ABTOMATWHYECKIWIA Nepe3anyck nocne cbon

4. Inst Toro, 9T00BI OTKIIOYHUTH NMPOBEPKY LU(PPOBOM MOAMCH IpaiBEpoB, BIOEpUTE
COOTBETCTBYIOIMH MyHKT, Ha)kaB KiaBuily 7 wind F7 (wm Fn + F7 Ha HeKOTOpPBIX HOyTOYKax)
CucteMa 3arpys3urcst B pekuMe OTKIIFOUEHHUs L(pOoBOI NIPOBEPKHU MOJINCH JpaiBEpoB,
MIEPEXOUTE K YCTAHOBKE MPOTpaMMBbI U IpaiBEPOB.

@ Pexcum omknaroveHUA 0ba3amesnsHOU nposepKu yugpoesoli noonucu akmusupyemcs
00HOKPAMHO, 0Cs1e nepe3azpysKu cucmemMbl NPoeepKa noonucy cHoea bydem eK/1104YeHa.
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YcTtaHoOBKa U nogknovyeHue 1

YcTtaHoBKa nporpammbl

Jnst ycTaHOBKY IPOrpaMMbl BBITIOJIHATE OTMCAHHBIC HIDKE IIATH:

1. 3anycTure yCTaHOBOYHBIH (haiil MporpaMMBbl

2. B nosiBuBIIIEMCSI OKHE BBIOEpHTE SI3bIK ycTaHOBKH (Pycckuit) n Haxkmure "Ok"

3. Haxxwmure "/lanee" Ha MpUBETCTBEHHOM OKHE NMPOIPAMMBI - YCTAHOBIIMKA JJISI IEPEeXoja Ha
CJIe IYFOIIHIA IT1ar, TJ[e 0TOOpa3UTCsl OKHO BHIOOpA TANKH YCTAHOBKHY:

Bribop nanke ycTaHOBKH
B Kakyto ManKky Bbl XOTWTe yeTaHoBWTb CucTema JCK (Std)?

| Mporpamma yeraHoBnT Cuctema ACK (Std) B creayowyio nanky.

Hammute «laneex, 4yTobbl NpogomiTe, Ecin Bel x0TUTE BoIDPaTL APYryio NanKy,
HammiTe «0B30p:,

C:'¥Program Files (x86)\DSCTool\Crerema ACK (Std) O63op...

TpebyeTor Kak MuHMMyM 27,5 MB ceobogHore AMCKOBOro NpOCTPaHCTES.

| Hazan |[ Hdanee ]l OTHEHE |

PexoMeHnnyeTcs ocTaBUTH 3aJJaHHYIO YCTAHOBKY IAIKH IIPOrPaMMBI 10 yMomdanuto. [1pu
HEOOXOAMMOCTH OTPEJAKTUPYIUTE MATNKy YCTaHOBKH MporpaMMbl. Ecim mporpaMma ycTaHaBIMBaeTCs
Ha 3TOM KOMIIBIOTEPE HE BIEPBBIE, TO JAHHOE OKHO BBHIOOpA MAIKK HE BHIBOAUTCSI.

5. Ha cnenyromeM mare oToOpa3urcs OKHO BEIOOpa HAMMEHOBAHUS TPYIINIBI C TIPOrPaMMOM B
Mento "Ilyck". Takxke peKoMeHayeTCsl OCTAaBUTh 3HAYEHHE 110 YMOTYaHHUIO.

6. Jlanee oroOpasurcs mar BeIOOpa JTOTOTHATEIIHBIX TAPAaMETPOB:
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i5) Yeranosca — Cucrewa ACK 1) | i S

BribepnTe gQononHHTENbHBIE 3aQaYN
KakHe 4onNonHUTENEHEIE 334844 HEODXOAMMD BRINOMHWTE?

BribiepiTe AoNONHWTEMEHEIE 334344, KOTOPEIE AOTHHE BEINONHATECA MEK
ycraHoske Cuctema [JCK (Std), nocne sToro HaskmuTe «<Janees:

[oMonHUTENEHBIE SHAYKK!
| CoznaTh 3HEYO0K Ha Pabiouem cTone
Tun uHTepdelica mprbopa
WHTepdeic USE (12 paspanos)
@ WHTepdelic USE (24 paspaga)

| Hasaa H Hanse ]| OTMEHE |

Co3aarb 3Ha40K Ha padoueM cToJie. Ecnu nanneiii griakok oTMedeH, Ha "pabouem cTone"
HOJIb30BaTEIIs OyIeT CO3/1aH SPIbIK 3aIlyCKa MPOrpaMMBI

Tun untepdeiica npudopa. B 3aBHCHMOCTH OT BBIOpaHHOTO THITA HHTEpdelica OyaeT
YCTAHOBJICH BAPHAHT C COOTBETCTBYIOIIMMH JIaHHOMY THITy HACTPOWKAMHU IPUOOpa U

KaJIMOPOBOYHBIMH Ta0mraMu. Takxke, B 3aBUICUMOCTH OT BEIOPAHHOTO THITA TIPOTpaMMa yCTaHOBKH

3aIyCTHT YCTaHOBKY JpaiiBepoB unrepdeiica npudopa. Beidepure TOT THIL, KOTOPHIM OCHAILIEH Balll
sxzemmurip [Ipubopa.

Ilepe3anucarp cyuie cCTBYWOIIME HACTPOMKHN M KAIMOPOBOYHBIH Tabaunbl. Ecim maHHbIH
(rma>koK MOSIBWIICS, 3HAYUT MPOrpaMMa-yCTaHOBIIMK OOHAPYKIIA HA KOMIILIOTEpE paHee

YCTAHOBJICHHYIO IIPOTPaMMYy.

BHuMaHWe! OBHEPYHEHS DEHEE YCTEHOBNEHHAR BEPCMA NPOrPEMMBI MO 3APECy:
C:\Program Files (x858)\DSCTool\CucTema ACK (Std)

7] NepesanucaTe cTapbie HACTPOKKM M KANWBPOBOYHLIE TaBAWLE!
Tun uHTepdefica npubopa
(7) WHTepdeiic USE (12 pasoAnos)

Buumanmne! [Ipu ycTaHoBKe gaHHOTO (UIakKa HACTPOUKH MPOrPaMMBbI M KaJTHOPOBOYHBIC
TaOJMIBI OyyT M€ pe3anucanbl HACTPOIiKaMu U TA0JMIAMHU M0 YMOJMaHUI0. Ecim Bel BHOCHITH
M3MEHEHHS B HACTPOMKH MPOrpaMMBI, JIMOO peaKTUPOBAIH KaITMOPOBOYHBIC TAOMIIBI M HE COXPaHSIN
WX TI0JT HOBBIM MMEHEM, TO BCE 3TH M3MEHEHMs OYAyT yrepsHel. [1o ymomdanuro nanabii (raxok
CHAT - €T0 CJIeJIyeT WCTIOIb30BaTh TOIBKO B CIIydae, €CIIM Bbl XOTHTE "cOPOCUTH" BCE HACTPOUKH
paHee YCTaHOBJICHHON MPOrpaMMBbI Ha HACTPOUKH U TaOJIMIBI 110 YMOITIAHHIO.

7. Ha cnemyromem mare oToOpa3uTcsi OKHO C ((MHAIBLHBIM CIIMCKOM BCEX BBIOPaHHBIX
mapaMeTpoB. Ecim BC€ BepHO, IiepexouTe Ha CJICTYFOIIUH IMar, JIM0O BBl MOXKETE HaXKATh
kHorKy "Hazan", BepHYThCS Ha JIFOOOH 1Al YCTAHOBKH U BHECTH HEOOXOIUMbIC U3MCHEHHS B
napamMeTpbl YCTAHOBKU
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8. Ha cnenyromem miare Oy/eT BBITIOIHEHO KOMMPOBaHHe (ailyioB MPOrpaMMBblI, TIOCIIE YEro
OyzeT BhIBEJICHO COODIIECHHE O Tiepexoie K ycTaHoBke apaiiBepoB USB maTepdetica mprdopa:

Py

¥cTanoska

_'"-.I BHWMAHWE! Mocne konuposanua daiinoe nporpammel sam Eyger
LW npesnokeHo ycTaHoBMTE ApaiiBepa uHTepdeiica npubopa.

Jna Toro, 4ToBel NpOrpamMmMa yoTaHOBKW ONPESENAa TN MHTEpdeica
npuBopa aBTOMaTUHECKW, NoAKAOYUTE NpuBop k KomnstoTepy. Ecan
3BTOMATMYECKOE ONPEAENEHNE HE YAAN0CE, HA CTpaHuLE BeiBopa
YCTaHABNNBAEMBIX KOMNOHEHTOE ApaiBepa sam ciegyer enifpate
sapuanT A-u24USE' epyuryto

YctaHoBka gpanBepoB USB nHTepdenca

Jlanee Oyner BbIBeIEHO COOOIIEHNE O HaYaje YCTaHOBKH JipaiiBepoB uHTepdeiica USB:

{37 ¥cranoexka RSH USE Drivers 21.18278.1511 = &

Bac npuBetcTBYeT Macrep
yctawoBku RSH USB Drivers
2.1.18278.1511

3Ta nporpamma ycraHosuT R.SH USE Drivers
2.1.18278.1511 Ha Baw kKoMnsbloTED.

Mepes HaYanoM YCTEHOBKM PEKOMEHAYETCRA 38KPbITh BCE
paboTatoLWME NPMACKEHWA. 3TO NOSBOAMT NPOrpaMme
WCTEHOBKM 0OHOBMTE CMCTEMHBIE dainkl Bes nepesarpysku
KOoMMBKOTEPa,

HasemuTe KHonky ' flanee’ ans NpofcmReHus,

Hance = I [ OTHeHa

[Ipoiinure uepe3 nHGOPMALMOHHBIE IIATY MacTepa YCTaHOBKH, U Ha dkpaHe "Ilonck ycTpoiicTs"
BbIOepuTe BapraHT "BeIOpaTh U3 cricka Bpy4HyHO"
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{3 Yoranoeka RSH USE Drivers 2.1.18278.1511 = %

He HallaeHo HY 0AHOMD NOAAEMHWBAEMOrD YCTPONCTES. -
MoHo BRIBPETE OAHD AW HECKONBKD YCTPORCTE

WE CTHCKE BPYYHYHD,

HammuTe "fanee” ANA NPOLLTHEHKA,

YCTEHOBWTE HEOOX0AMMEIE BMANMOTEKM SETOMATHUYECKH

@) BrifpaTe YCTPOMCTEE M3 CNMCKE BPYHHYHD

< Hasan ][ Aanee = ] l OTmMeHa

Ha crnenyromem mare HeoOX0MMO BEIOpaTh THIT alIApaTHOTO YCTPOHCTBA HHTEpdeiica:

(71 Ycranosxka RSH USB Drivers 2.1.18278.1511 = =

KomMnoHeHTH yCTaHaEENMMEIEMOH NporpamMMs)

BrIDepMTE KOMNOHEHTEI RSH USE Drivers 2, 1,18278. 1511,
KOTOPBIE Bbl XOTUTE YCTAHOBUTL.

BrIBEpMTE KOMMOHEHTEI MPOrPaMMEl, KOTOPEIE Bel XOTHTE YCTAHOBMTE, HEMMUTE KHOMKY
"WCTEHOBMTE , 4TODEI YCTEHOBMTE MpOrpatMy.

BriBEpMTE KOMNOHEHTEI
NPOrpamMMbl ANA YCTaHOBKMN:

L3

l.m

OnucaHue

;I%EE_YETE‘F' Ha Aucke: 10,2 8000, 4 CMHXPOHHEIX KaHana, 24 BuTa
aiT

l < Hazan ”YcraHosMTb] [ OTHEHS

L. 4

Ha pgansom mare Bam HCO6XOI[I/IMO BLI6paTI> CJICAYIOIINMEC KOMIIOHCHTBI:

» Ecium Ha BameM niprOope ycTaHoBIieH 1HdpoBoii naTepdetic USB 12 paspsimos, To HEOOX0IUMO
BbIOpaTh KoMroHeHT "JIA-20USB"

» Ecnm Ha BameM npubope ycTaHoBIICH 1udpoBoit uaTepdeiic USB 24 paspsima, To He0OX0quMO
BeIOpaTh KoMmoHeHT "JIA-b24USB"
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@ Ecnu ebl npuobpemanu npubop nocne 2016 200a mo sepossmHee 8ce2o0 y 804C yCMAHOB/EH
uHmepdelic 24 paszpsada
Ha cnexytomem mare onepanonHasi CUCTeMa BBIBEJAET COOOIICHHIE O yCTAHOBKE

HETIOATIMCAHHOIO JIpauBepa:

i P

I Besonackocts Windows

@ He yaanoce nposepuTh M34aTens 3TMX ApaiBepos

< He ycraHaeawBaTh 3TOT ApaiBep
MpoeepsTe Beb-caiT M3roToBNTENA 0BOPYADBAHNA HA HANUYWE
0BHOBNEHHB 4paABEDDE ANA 3TOMD YCTPORCTEE,

< Bce paBHO YCTaHOBWMTL 3TOT ApanBep
¥cTaHaBnMBaiTe ToNbKD TE ApaiBEpbl, KOTOPBIE NoAYHEHB! C BEB-caiTa uan
KOMA3KT-ANCKE M3roTOBNTENA 0bopyaoeaHkA. HenognncanHele gpalisepel vs
APYTUX MCTOUHWKOE MOTYT OKa3aTeCA BPEACHOCHEIMK NPOrpamMmMani.

(w ) MMokazaTe noapoBHOCTY

8 A

DTO HOpMaJIbHOE TOBeAeHUE (CM. MHPOPMAIIMIO BBITIIE) M HEOOXOIUMO BRIOpaTh BapuaHT "Bcé

PaBHO YCTaHOBUTH 3TOT apaiiBep"

@ Mpu ycmaHoske nod Windows XP 0aHHoe npedynpexcoeHue He 8b1800UMCA

byner npousBeeHo KonmpoBaHue (ailioB apaiiBepa M €ro yCTaHOBKA, IIOCJIE YETO BHIBEICTCS

OKHO 0 3aBEpILCHAN YCTAHOBKH JIpaiiBEPOB:

3aeepweHune paboTw MacTepa
yctaHoeku RSH USB Drivers
2.1.18278.1511

YcraHoska RSH USE Drivers 2, 1, 18278, 1511 sninonHeHa.

HammuTe kHonky "ToToB0"™ ANA BEIXOAE W3 NPOTPaMME
YCTEHOBKM,

< Hazan loToBO
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Ha stom ycTaHOBKa mporpaMMBbl U ApaiBEPOB OKOHYEHA.

@ Mpu ycmaHosKe 8 cucmeme peaucmpupyemcs paboyvee pacuiupeHue ¢alinos npoepammsi -
"dsc". B danbHeliuem omkpbimue 0aHHO20 ¢alina 6 MPosoOHUKe a8MOMaMUYEeCcKU
omKpsigaem amom ¢alin 8 npozpamme
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2.2 Tloaknw4yeHue npubopa

ITocxe ycTaHOBKM MporpaMMBbI | ipaiiBepoB uHTepdeiica USB MoXKHO nepexoanurs K
HOJKITI0YEHHIO Tproopa. [l moaxmoueHust nprudopa K KoMIbroTepy uepes uarepgeiic USB
ucnonb3yetcs uarepdeiicusiit USB xabens Tuma "A - B", KOTOpBIil OCTaBIAETCS BMECTE C

TIPHOOPOM.
Ecau y Bac Windows 7 ujm Beie, nocie nogkmodeHns [Ipuoopa Windows 3aBeprmr
ycTaHoBKY ¥ uHTepdeiica USB aBroMaTHieCcKH, BBIBOJSI COOOICHHS O MPOIECCE YCTAHOBKU

MPOrpaMMHOTO 00ecTieYeHUs yCTPOHUCTBA:

| YcraHoska nporpammHoro obecneueHus Apaisepa yCTpoiicTBa

u_LEHI(HMTE 3A€ECh, ytobbI MNPOBEPWUTE COCTORHKWE.

1 3aBCPUICHUN YCTAHOBKH:

Rk RSH LA-i24USB (x64)
¥ Yeranoexa gpaiieepa Ana ycTpoiicTea yonelwHo
33BEpLUEHA,

TocJie YeTo B IUCTIETYEPE YCTPOHCTB JIOJLKHO MOSIBUTCS HOBOE YCTpOIcTBO B pasaeine "RSH
ADC/DAC boards", mpy 3ToM He TOJDKHO 0TOOpakaThCsl HUIKAKUX 3HAYKOB TOBOPSIIHX O OO0
YCTAHOBKH YCTPOMCTBA:

[P

b ,‘;, JD‘-ID w CO-ROM anckosoae

g IDE ATA/ATAPI koHTpOANEpS!

4 -E¥ RSH ADC/DAC boards

. L.V RSH LA-i24USB (x64)

[ ‘B BugeoaganTeptl

Ecmu npaiiBepa unTepdeiica yCTaHOBWINCH HEKOPPEKTHO, B IUCTIETYEPE YCTPOUCTB 3TO OyeT
OTPaKEHO KaK "HEM3BECTHOE YCTPOHCTBO", TMOO KaK YCTPONCTBO C M3BECTHHIM THIIOM HO 6€3
JparBEPOB:
- e o ey

4 - |5 dpyrwe ycTpoicTea
¢ ey HewsBecTHoe ycTpocTBo

B strom CJIy4dac MpOBCPLTC BCE JIM BBl BBITIOTHWIN BCPHO B COOTBCCTBHHU C PH—ICpr1(IIPI€fI BBIIIC, B

ocobentoctr ecym y Bac Windows 10.

Ecsin y Bac Windows XP, nocie nogxmodenus [Ipubopa B mpaBoM HIKHEM yriry pabodero

OKpaHa MOsIBUTCA COO6III€HI/IC O HaXO0XACHKWKU HOBOI'O YCTpOﬁCTBaI

i .j‘_J Hafneno Hoeoe oGopynosaH1e Izl
ADC centre LAZ0 USE

aﬁjﬁ‘ﬁbkﬂ e

= = e

=

TocJie 4eTo Ha 3KpaH OyZeT BhIBEJICH "MacTep' yCTaHOBKM HOBOTO 00OPYIOBAHUSA:
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5

Macrep HoBoro ofiopyqoBaHKs

MacTtep HoBoro ofopyaoBaHuA

ByYder NpoMSEEAEH NOMCK, TEKYWEND W OSHOBAEHHOMD
MPOrpamMMHOr0 OGECMEYEHMA HA KOMMLIITEPE, YCT HOBOYHOM
KOMMAKT-AMCKE 0O0PYL0EaHMA MM Ha BEG-yzne 'Windows
Update [c BaWEro paspeleHIa).

;-'D.FIMTHKEI EOHPHI EHUHANEHOCTE

PaspeluqTe nogrmoveHHe K ysay Windows Update gna
MOMCK.a NPOrpatMHOND 05ECHEHEHHA?

¢ Na, Tonkko B 3707 pas

€ Na, celivac M EaXOEIA Pa3 NpM MoK AKYEHHW
YCTPORCTES

" Her. He B aToT pas

[ nA NpoaomHeHHA HakmuTe kHonky anes

< HEzan | AEnees | OTreHa I

B MOSIBUBIIIEMCSI OKHE BRIOSPHUTE BapHUaHT HE pa3peniaTh nogkmodeHue Kk Windows Update

("Her, He B aTOT paz"), Haxxmure "[lanee" u B cieyromeM okHe BeIOepuTe "ABTOMAaTHIECKAs

yCcTaHOBKa'":

5

MacTep HoBOro oGOpPYN0EaHHA

3T0T MacTep NOMOraeT YCTEHOBMTE MPOrPattHOE
0GECMAEYEHWE 1A YKAZSHHOMD YCTPORCTES:
ADC centre LA20 USE

j Ecau ¢ ycTpoficTEOM NocCTaBndeTca
i) YCTaAHOBOMHLIA AMCK, BCTABbLTE Ero.

BriGepuTe 4eicTEME, KOTOPOE CASAYET BRINOIHMTE.

% AETOMATUYECK A YCTAHOERS [DEKOMEHAYETCAE

7 UcTaHoBKA M3 YKA3AHHOTD MECTA

LnA npogoikeHHA HasuTe kHomky " Hanse',

< Hazan I Hanee > I Otrexa |

[Tocne gero Haxxmure "/lanee", HOBoe YCTPOMCTBO OyJI€T YCTAHOBIICHO B CUCTEME, 2 B
"IfucrieTuepe yCTpOUCTB" ONEPAIMOHHON CUCTEMBI JTOJDKHO TIOSIBUTHCSI HOBOE YCTPOWCTBO B

pazaeine "RSH ADC/DAC Boards":
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5, Nucnetyep YycTpoAcTes

DD 1 CO-ROM auckosoge
= IDE ATASATAPI koHTpOANEpE!

|IEEE 1284.4 coBmecTHMEIE NPHHTEPEI
+2a |EEE 1284.4 ycTpoficTea
E8 RSH ADC/DAC boards

Saitek Magic Bus

A BHumaHue! Hecmompsa Ha donyckaemoe cmaHOapmom USB «2opauee» nodkaroueHue u
omknroyeHue USB ycmpolicms, npu nodknarodeHuu Mpubopa K komnsromepy cam lNpubop
donxceH 6bimb 8bIKAOYEH, MAK KAK PA3HULUA MOMEHUUAN08 MEXOY KOMMTbIOMEPOM U
npubopom Mo2ym 8b1386amb MaApPaA3UMHble nepexooHble MPOoYECcsl, ONdcHele 814 uHmepgelica
USB. Cam unmepgpetic USB lNpubopa numaemcs no USB kabesto, noamomy ycmaHOBKy U
nposepkKy nodkatoyeHusa MMpubopa Mo HO 8biNoaAHAMS 6e3 sxkatoyeHus Mpubopa.
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2.3

dononHutenbHble HacTponkn noag Windows 10

[Tpu ycranoBke nporpammebl o Windows 10, eci BbI uctionb3yeTe pasperienne sxpana Full
HD wm BeImie, MOryT HaOJFOAATHCS BU3yaJIbHBIE AEKTHI B BUIE "pa3MBITHA" IPUTOB B
nporpaMme.

Jlnst Toro, 4T00B! M30€KaTh ITOr0, HEOOXOAMMO BPYUHYIO0 MOAUDUIIMPOBATH SIPIIBIK 3aIlyCcKa
MPOrpaMMBbl, KOTOPBIH 0 yMOMUaHuo co3naéTcesa Ha "PabodyeM crone" mpu ycTaHOBKE MPOrpaMMBbl:

1. Kimknure npaBoii KHOTIKOM MBIIIH TIO SIPIIBIKY, U BeIOepure "CBolicTBa"

2. B orkpeiBmiemMcs okne B 0sioke "Ilapametpsl” kmkaure uexboke "llepeonpenenenre pexxnuma
MacmTaOupOBaHKSI BRICOKOTO Pa3perieHus "

3. B none nmwke BeiOepure Bapuant "Cuctema (PacimpenHas)"

4. Haxxmure xHorky "[IpumenuTs"”

¢ ' Ceoiictea: Cucrema ACK (Std)

BeaonacHocTb MoapobHo [Mpenbioyume Bepenm
Obume Apnbik CoBMecTUMOCTb
Ecnn 3Ta nporpamma paboTaeT HenpaBWIIBHO B AaHHOW Bepcum

Windows, nonpobyiiTe 3anycTWTL CPeACTBO YCTpaHeHUsA npobnem ¢
COBMECTUMOCTLIO.

I 3anycTuTb CPeACTBO YCTPaHeHUA MPobieM ¢ COBMECTUMOCTEIO

Kak MHe BbIbpaTh NapameTpsl COBMECTUMOCTH BPYYHYH?

Pexum coBMecTUMOCTH

[ ] 3anycTuTs nporpaMmy B pexume COBMECTUMOCTH C:

Windows 8

MapameTpel

D Pexmm NoHMXeHHOM LBETHOCTH

8-pa3pAnHbIA LBET (256)

D Wcnonb3oBaTte paspelueHve 3kpaHa 640 x 480

MepeonpeneniTe pexmm MacilTabMpOBaHUA BLICOKOTO
paspelleHuA.
MaclTaBMpoBaHUe BLINOITHABTCH:

Cuctema (PaclumpeHHas) b

|:| OTKMOYMTE ONTMMU33UWIO BO BECh JKpaH

[ ]3anyckaTe 3Ty nporpamMmy OT MMeHU aiMMHUCTPaTOpa

!;MBMEHHTB NapaMeTpbl A4 BCexX nons3oBaTenen

OK OTMeHa MpUMeHNTL
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3 BbinonHeHne aKcnepumMeHTa

TepMoaHaIMTHIECKHI SKCTIEPUMEHT B OOIIIEM CITydae BBINOIHACTCS B CIIETYIOMEH
0CJIeI0BATEIbHOCTH:

1. IToaroroBka 06pa3ua 1 9TAJIOHA K OKCIICPUMCHTY, 3aKJIaJIKa UX B TepMO6J'IOK

2. YcTaHOBKa MmapaMeTpoB HArpeBa (OXJIaXICHHUS) Ha TEPMOOJIOKE, 3aIyCK MPOrpaMMBbI HATPEBa
(oxmakmenus) Ha prudope

3. 3anyck oporpaMMBbI

4. CrapT CKaHMPOBAaHMS JIAHHBIX C IIprOOpa

5. BpinonHeHWe 3KCTIEPUMEHTA 10 OKOHYAHKSI BCEX MPEBPAILICHUI
6. OcTaHOBKa CKaHUPOBAHKS B MpOrpaMme
7. OcTaHOBKa MporpaMMbI HarpeBa (OXJIAXKICHUS ) Ha TIpHOOpe

8. CoxpaHeHrEe pe3VyJIbTATOB DKCIIEpUMEHTA

9. O0paboTKa pPe3yIHLTATOB

@ bosiee n0OpobHO 0 Oemansax 8biMoMAHEHUS IKCIePUMEHMA MOXHO Npo4Yumams
"Pykosodcmee nosvzosamers [JCK 500"

3.1 MNMonb3oBaTenbCKkun MHTepdenc nporpamMmvbl

3amycK IporpaMMbl OCYHIECTBIAETCS SPIBIKOM, PACIIONOKEHHBIM HA pabo4eM CTOJE -
"Cuctema JICK", mi6o m3 menro "[Iyck" cuctemsr, rpymma "Cuctema JICK". B omHoM 3amymieHHOM
9K3EMIULIPE MPOrpaMMBbl MOKHO OTKPHIBATH OHOBPEMEHHO HECKOJBKO JOUEPHUX OKOH BBITIOIHEHUS
9KCTICPHMEHTA.

Baemmmii Bua [IporpaMMBbl peICTaBIEHO HA PHCYHKE:
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“" Cnerema J1CK (USE UNI 24bit ) - [C:\Projects\Delphi\DSCToc
0 tain  Cepeuc ORI

=101 x]
=&

[ naEHoE
FMEHIO

T nagHas narens
B RIS ):t |:dQidT = ﬁ KaHane!

ecteo: He zagano, Bec: ZS,SS{MDF: , Jara: 26.10.2014 -

Patiouan
naHenb
WHET PYHEHTOE

-20 -
0OpAKHETHAA
25

-30 ‘

“ <>
-45

: 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 fcem. -
ETDDKEI COCTOAHKA
T 2

| S | ¥ Otobpaats cetey: W OvoBpamate fon. ofberThl

DeMeHTHI paboyero OKHa:

I'naBHOE MeHIO NnporpaMmal. BxmouaeT B ce0s1 OCHOBHBIE (bYHKHI/II/I, BBITIOJIHACMBIC

nporpaMmoi. YacTs (yHKIWIA 17151 OBICTPOro JOCTYTA NyOJIHMpyeTCsl KHOTIKAMH Ha TIAHETN

WHCTPYMEHTOB

I'naBHast naneJib UHCTPYMe HTOB. COIEPKHUT KHOIKH BBITIOJTHEHUS OTICPaLvid, KOTOPbIE

OTHOCATCSA KO BCEM JOUYCPHUM OKHAM:

CO3JaHMC HOBOI'O OKHA SKCIICpUMCHTA

HACTPOIKA KaJMOPOBOYHBIX TaOJIMII

HACTPOWKA MapaMeTpoB MPUOopa (4acToTa OMpoca, ¢IUHUIIBI OTOOPaXKEHHUS, MaKCHUMAaJIbHOE
BpeMsI CKaHUPOBAHWS JTAHHBIX, APAMETPHI IMPPOBOro MHTEpdeEiica 1 T.11.)

HACTPOMKA MOJIb30BATEJILCKHX MApaMeTPOB (Hal'IKa 110 YMOJTYaHHUIO JIJIA (1)aI>'U'IOB OKCIICpUMEHTA,

HACTPOMKA PeKUMa OTOOPAXKEHHST KPUBBIX U T.]1.)
BBI30B CIIPaBOYHON CUCTEMBI

BBIXOZl M3 IIPOrpaMMBl
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Pa6ouas nanesib HHCTPYMeHTOB. COIEPXKUT ONEepalyH, OTHOCSIINECS K KOHKPETHOMY
JIOYEpHEMY OKHY C 3KcrepuMeHToM. K TakuM onepammsiM OTHOCSITCS:

® BEI30B OKHA YIIpaBIICHHEM CKaHMPOBAHHEM JAHHBIX

® COXpaHEHHE JIAHHBIX JKCIICPUMEHTA

® MacmTaOMpOBaHKE M CKPOJUIMHT rpadhrika TEpMOaHAINTHY eCKOM KpUBOH

00pa0oTKa JIaHHBIX 3KCIICPUMEHTA (OMpeesIeHIe NapaMeTPOB KPUBOH, peIaKTUPOBaHIE
KPUBOH, EPEKIIIOUEHHUE PEKHMOB OTOOpakeHUs rpaduka KpUBOH U T.11.)

® yIpaBJICHHE OTOOPAKCHUEM HECKOJIBKHMX KPHMBBIX HA OJTHOM TpaduKe (Pe’KHM COBMCIICHHUS

JTaHHBIX)

Koopaunarubie ocu rpaduka KpuBbIX. Ha oCsSX OTKIIaABIBAOTCS 3HAUCHHS B BEIOpAHHBIX
equHAIaX oTodpakenns. Equaniiamu oroOpaskeHust MOTyT ObITh Kak abcTpakTHble "OTCUETHI"
nprbopa (BHYTPECHHKE €IUHHIIBI), TAK U pealibHble 3HaueHms (rpaaychl [lemncus, JKoyimm, ceKyHIbl U
T.J.).

Ctpoka coctossHusi. CoIepKUT BCTIOMOTaTeIbHYI0 HHPOPMAIMIO BO BPeMsI CKAaHUPOBAHUS U
00pabOoTKH JTaHHBIX SKCIICPHMEHTA, YTIPABIICHUE OTOOPaKEHUEM CETKH U JIOTIOJIHATEJILHBIX 00hEKTOB
(Todek penaKTHpoBaHus) Ha Tpaduke.

BrimnosHeHME TepMOaHATMTHYECKOTO IKCIIEPUMEHTA 3aKIII0YAETCS B BHITIOJTHEHUN TETUIOBBIX
HpeBpalleHN BENECTB MPU OTHOBPEMEHHOM CKaHUPOBaHUM MHpopMalmH o nporecce. CKaHUpOBaHUE
SBIISICTCS JIJIMTENBHBIM HETIPEPBIBHBIM TMPOLIECCOM, BO BPEMSI KOTOPOI'0 MPOrpaMMa PerucTpupyeT
CJIeIyIOIINE TapaMeTpbl SKCIIEPUMEHTa:

1. Bpems skcniepumeHTa
2. Temmepatypa obpasia

3. ludbdepeHipanbHas TeMIepaTypa WiK TETUIOBOW MOTOK
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3.2 YnpaBrneHue cKaHMpoBaHUEM

VYpaBiieHue CKaHUPOBaHUEM OCYIIECTBILSIETCS U3 NIAHEIH YIPaBJICHUs, BbI3bIBAEMOM 110 KHOIIKE

& ("CxannpoBanue"). Bun nanenu ynpapieHHs CKaHIPOBAaHUEM TPE/ICTABJICH HA PUCYHKE:

Koppekipa
|0)|(m:|,aune e o)
CrOpoCTE |1 VI rpadmiH @ Harpes I
[ ¥npaeneHie npubopom Mo OKOHY, MporpamMel |
% Het " Crapt/Cton (" TMporpamma
[~ CraHwpoBaTh B HOBLIA KaHan
» Crapt | Cron | ocﬁpoc | ¥ Mporpamma | ? | [I 33K.Db|'|’b|

C nomoluipto JaHHOM NaHe M NPOU3BOAMTCS YIpaBJICHUE MPOLECCOM CKaHUPOBaHMUS MHPOPMALH O
TEIUIOBOM IpeBpallieHUH BeliecTBa. KHOMKYM ynpaBieHrsi CKaHUpOBaHUEM 00ECIIeYMBaIOT TaKue
(yHKIMM KaK cTapT U CTOI CKaHUPOBaHWs, BpEMEHHAs! MPHOCTaHOBKA ckaHupoBaHus («llaysa»),
TIOJIHOE yJaJIeHHe BCEX OTCKaHMPOBAaHHBIX aHHBIX («COpocy). Takke naHenb ynpaBieHUs
HpeJOCTABIIAET JONOIHUTEIIbHBIE BO3M OKHOCTH:

® CkopocTthb HarpeBa. [lanHoe none HecéT 1Be (YHKIMK: BO-TIEPBBIX SIBISIETCS
MH(OPMATMOHHBIM U MO3BOJISICT BRIOPATH M COXPAHHUTH B JJAHHBIX DKCTIEPUMEHTA CKOPOCTh
CKaHMPOBaHM TeMriepaTypbl. JlaHHas mHbOpMaIs TakKe MOXKET OBITh UCTIONB30BaHA MPH
00paboTke B crielpam3upoBaHHOM BHemHeM [10. Takke cKOpOCTh HATpeBa UCTIONB3YeTCS B
NPOrpaMMHOM YTIPABICHHH MPHOOPOM.

* Koppexuust nyJs (B orcuétax AIII) . /lanHas koppekimsa 1a€T BO3MOKHOCTb
CKOPPEKTHPOBATH CHTHAJ TEMIIEpaTyphl 00pa3ia wim AuddepeHIMaIsHOH TeMIepaTypsl
nmyTéM NprOaBIICHUs WM BRIYUTaHKS yKa3aHHOTO B mojie "Koppekimst Hyst" 3HaUeHHS K

TEKYILEMY CUIHAITY
® YnpasieHue npudopom, [Iporpamma. bonee nogpo6HO OHO pacCMOTPEHO J1ajee

¢ [Ipusnak "CkaHupoBaTh B HOBbIH KaHaa". Eciu OH OTMeueH, TO CKaHUPOBAHUE
OCYIIECTBIIAETCS HE B TEKYILMIA, @ B HOBBII KaHaJ JaHHBIX, YTO TpeOyeTcs it
SKCTIEPUMEHTOB, MPOM3BOASIIMXCS B MHOTOKAHAJIbHOM PEKUME.

B nporiecce BBINOIHEHMS KCTIEpUMEHTA TIOMydaeMble JaHHbIe 0TOOpa)karoTcsi B BUIIE
HETIPePBIBHO UYIIECH KPUBOW. J[71s1 TOro 4TOOHI IAaHEb YIpaBIICHMS HEe Mellaia HaOJIOAeHIIO 3a
XOJIOM KPHWBOM BO BpPEMsI CKaHUPOBAHMS, €€ MOXHO 3aKpbITh. 711 TOro 4TOOBI CHOBA BHIBECTH €€ Ha

OKpaH, CHOBA Ha>XMUTC KHOIIKY g «CKaHI/IpOBaHI/IC» Ha pa6oqeﬁ MaHCJIM THCTPYMCHTOB.
ITocne oxkoHyanwms SKCIICPUMEHTA JJI1 OCTaAHOBKH NPOLIECCa CKaHUPOBAHUA HCO6XOI[I/IMO B IIaHCIIN

YIpaBJICHUA CKaHUPOBAHUEM HaXXaTbhb KHOIIKY «OCTaHOBUTHY.

A BHumaHue! Ha Huskoli yacmomax ckaHuposaHus (12 eepy) 011 24x pa3pAadHo2o
uHmepgelica daHHble nepedaromca 6s10KAMU pa3 8 HECKOAbKO CEKYHO, Ymo ompaicaemcs
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8U3Y0/1bHO KAK CKAYKOOBPA3HAA OMpPuUCcoB8Ka Kpueoli. 5mo HopmasibHoe nogedeHue
npo2pammsi.

Yunpasiaenue npudéopom
[TporpamMma HOAAEP/KUBACT ABa PeKUMa YIPABICHHS TPHOOPOM:
IIpocToii - psiMoe ynpaBIlieHWE HATPEBOM TIO KHOMKaM "crapt/cTom’”

IIporpaMMupyeMblii - COCTaBIICHIE TPOrPaMMBbl YIIpaBJICHUS U OoJiee TIOITHOE MCTIONb30BaHUE
pro opa

IIpocmoii pexxum ynpasnenwst ("Crapr/cTomn’ B HacTpoiike 'Y npaBiieHre IpuoopoM") MO3BOIISIET
TpY Ha)KaTHK KHOTIKY "CTapT" OMHOBPEMEHHO BKIIFOUATh HATPEB Ha MPHOOPE, a MPH Ha’KATHH KHOTIKA
"Crom" BRIKITFOYATH €TO.

IIpocpammupyemblii pexKUM yIpaBJICHHS TIO3BOJISIET COCTABUTH MPOTPAMMY M3 HEOTPaHHY €HHOT'O
KOJIMYECTBA IIaroB, T7Ie KaK/IbIH MIar ¢ TOMOIIBI0 CBOMX ITAPaMETPOB 33aaET MOBEICHHE TPHOOpA.
[TporpaMMupyeMblii peskuM BBIOMpaeTcsl B HACTpoiike 'Y IpaBieHue nprudopom", 00J1acTh ¢
nporpaMMoi oToOpakaeTcs py HaxkaTuu Ha KHOTIKY "[Iporpamma:

OMngaHne ifirzze

| A Hyna (oTcd.)
CKOpOCTE |1 'I rpaa fmiH i@ Harpes I

 ¥npasneHwe npubopom Mo okoHY. NporpaMMelr |
i* Het i~ Crtapt/Cton { Mporpamma CTon ckaxmposanm %

[~ CraHWpoBaTh B HOBBIA KaHan

b Crapt | Cron | €3 Copoc ” & [porparia _?l [| 33|quITb|

rTlporpamMa yrnpasneHys
Dan: C:\Projects\Delphi'\DSCTool4Yresources\data_filles\Std\111.prg
[~ 3arpysuTe | n CoxpanuTb | @Coxp. Kak | Guncr»rrb |

1 |&v Ao o ¥ BecTi sanuce =
2 |:v MIAH ™ Becti samio
3. |£' Ao o ¥ Becti samics
4 |'jv MMH ¥ BecTi zanuce
5. |:v MIAH ¥ Becti samics

¢ NobasuTh war |

Kaxnprit mar nMeeT cieyromnme napamMmeTpsl:

MoX | X | X

®* Homep mara. 3agaéTcsa aBTOMaTHIECKH

® Tun mara. MoxeT NpUHUMATh CJIEAYIOLIHME 3HAYCHUS:

O Haepee - Ha JaHHOM IIIare 6y,ZICT OCYHICCTBJEITHCA HArpeB 10 3aJ1aHHOM TEMIICPATYPhI
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o Voepowcanue - Ha TaHHOM 11are OyzneT MPOM3BOAUTHCS yAEPKaHUE JOCTUTHYTOH
TEeMIEpaTypsl

0 C80600mbIIl X00 - HA JAHHOM IlIare BCe YNPAaBISIONIME BO3ACHCTBYS Ha TIPHOOp
OTKITIOYCHBI. JIaHHBI IIar MOKET OBITH UCTIONB30BAH JIJISI IPOMEKYTOTHOTO CBOOOTHOTO
OXJIAXKJCHUS TIeYH TprUOOopa.

* JlapameTp mara. B 3aBucumocTH OT THra mara 3agaéT A mara Harpesa tremnepatypy 10
KOTOPOU OyZEeT OCYIIECTBIATHCS HATPEB, Ui IIara yAepKaHus BpeMsi, B T€UESHHH KOTOPOTO
OyZeT ynepKUBaThCS TEMIIepaTypa, JOCTUIHyTas Ha NMpeblayIIeM 1iare, s 1mara
CBOOOTHOTO X0/1a - BPeMsi, B TEUCHHH KOTOPOTrO OYIEeT OCYIIECTBIATHCS CBOOOIHBIN X0

®* Bectu 3anuch. Eciy f1aHHBIN NPU3HAK HE OTMEYEH, TO 3aIMCh JAHHBIX HA JAHHOM 1Iare
BecTHCh He Oynet. [lanHbie mo HarpeBy, nuddepeHIManILHON TeMIiepaType Wik TETUIOBOMY
TIOTOKY OYAyT 0TOOpakaThcs, HO He OyieT Xoma KpuBoOi. JlaHHasi BO3MOXKHOCTH TIOJIe3Ha,
KOT/Ia BBl YBEPEHBI UTO HA ONpPEJIEIEHHOM IIare He TpeOyeTCs perucTpalys JaHHBIX.

x .

Kaxnprit mar MoXHO yJalTUTh HAXKATHEM Ha KHOTIKY

& BHumaHue! Ckopocms Haepesa ycmaHasaueaemca py4koli Ha npubope. B okHe ynpaeneHus
CKAHUPOBAHUEM OGHHYI CKOPOCMb MAKH(E HYHHO yCMAaHOo8UMb, MAK KK 3mom napamemp
8/1UAem Ha 8bINOAHEHUE MPO2PAMMbl Ha2pesa

3a1aHHYI0 IPOrpaMMy MOKHO COXPaHUTh B (pailit IS anbHEHIIeTro UcTob30BaHus. B

JlallbHEHITIeM TIOCICTHHM COXPaHEHHBIN (Paiil aBTOMATHYECKH 3aTPy>KaeTCsl, €CIIM THIT YIPABICHHUS

MPHOOPOM yCTaHOBJICH B "[Ipoepamma"

3ajaHHas mporpaMMa cTapTyeT Hpu HaxkaTuu KHOMKY "Ctapt". Tekynmii BBIOMHIEMbIi ar

MpOrpaMMBbI IOMEYaeTCsl CUMBOJIOM '">>".

Ecnu BBl vcnionb3yeTe NMPOrpaMMHUPYEMOE YIIPaBJICHHE, BBl MOXKETE 3aaTh IEHCTBUE 10
OKOHYAHMIO BBITIONTHEHHS NIPOrpamMMBbl. BO3MOYXHEBI 1Ba BapyaHTa ACHCTBUN:

® Cmon ckaHuposaHue - GaKTHIECKN HAKAaTHe Ha KHOMKY "Cton" yrpaBieHus

CKaHMPOBAHHNCM

® Cmon u coxpanums - OCTAaHOB CKAHMPOBAHMS M aBTOMAaTHYECKOE COXpaHeHue (aiiia
skcriepuMenTa. i Toro, 9uToObI MM (aiiiia He COBIIAJIO C YXKE CYIIECTBYIOIMMHE, K HEMY
nobaBisieTcs Tekymiee BpeMs. [lankoii muis coxpaHenus (aiina sBiIseTCs Marnka, 3aJaHHas B
HACTPOMKAX MPOrpaMMBbl

A BrHumaHue! [lna moeo, ymobbi npoepamma ynpassaeHus moana 8ocmu4s 3a0aHHOU
memnepamypel 8 waze "Haepes" Heobxodumo, Ymobesi pyyka memnepamypsl Ha npubope
bbina ycmaHoeneHa Ha 3agedomo EOJIbLLIYIO memnepamypy Yem MaKCUMQab6HaA
memnepamypa, yKa3aHHAA 8 Wa2ax Npo2pamMmsl yrpasneHusa. B npomusHom cayvae cam
npubop npekpamum Hazpes no docmuxceHuu 3a0aHHol py4yKol ynpasneHua memnepamypeol
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3.3 BbiGop KOOpAMHATHbLIX OCen N eaANHUL OTOOpaXKeHUA AaHHbIX

OTto0pakeHre rpaguka TepMOaHAIUTHIECKON KPUBOM JaHHBIX BO3MOMKHO UETBIPEX PEKUMAX.

Con - Xt | YidQfdT =
[TepeximodueHne peKUMOB OTOOPaKeHHS OCYIIECTBIsIETCA 1o KHorke "Ocu' = | ¥:dQy

® Pe:xum 1 - o ocu X Bpems, o ocH Y TEIUIOBOM MOTOK
® Pesxxum 2 - o ocu X BpeMsi, TI0 ocH Y Temriepatypa oopasia
® Pexxum 3 - o ocu X TeMriepaTypa odpasiia, Tio OCH Y TeTuIoBOH MOTOK

¢ Pesxxum 4 - 1o ocu X BpeMs, T TIepBUIHOM ocH Y (cneBa) nuddepeHmaisHas TeMIepaTypa,
TI0 BTOPMYHOM OCcH Y (cmpaBa) TemIepaTypa odpasna

@ Pexcum 3 (0oOHospemeHHbIl npocmomp epaghuka duggepeHyuansHoli memnepamypesi u
memnepamypel) HedocmyrneH 80 8PeMA CKAHUPOBAHUS.

B nporpamMe nogepKkuBaroTCs CIEAYIONWE €IUHNITEI OTOOpaKEHUS JTaHHBIX
®* Temmneparypa o6pa3ua - orcuétsr ALl u rpamycer Llenscus
®* TensoBoi NoToK - orcu€Thl AL[Il m MIWUMBATTEHI

® TemnJiora - oTc4€Thl (a0CTpakTHBIE eAUHULBI TUToIanK), [xoymm u Jxoynn Ha rpaMMm
(ynenbHast TeTuioTa)

Hactpolika e quHuIl 0TOOpaKSHHSI IPOU3BOIMTCS

® B "Hactpoiikax npudopa'. 31eCh YCTaHABIMBAIOTCS MTApaMeTpPhl, KOTOPBIE JESUCTBYIOT TI0

YMOITYaHHUIO, TIOCJIE 3aIlyCKa MPOrpamMMbl

¢ B "CroticTBax skcriepuMenTa”. 31eCh Bbl MOYKETE TIOMEHSITh €JIUHUIBI OTOOPAsKEHUS TSI

TCKYIICTO OKHA C TaHHBIMU

@ UN3meHeHue eduHuUy omobpaxeHus 8 "Hacmpolikax npubopa" He enusem Ha eOUHUYbI
omobpaxeHusa 8 meKyu,em okHe ¢ OaHHbIMU. Ymobbl usMmeHUMb eQUHUUbI 0MOobpPaXCeHUs 8
meKyuiem okHe, ucnosas3yltime "Ceolicmea akcniepumeHma"
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3.4

MaCLUTaGMpOBaHMe n BbiaesieHne 4actu rpadamca

Jlist ynoOcTBa mpocMoTpa JeTaliel Ha y9acTKe TepMOaHAINTHIECKON KPHBOH pealli3oBana
¢byHKIMA "NprUOIDKEHNA "', KOTOpask MO3BOJSIET NMPUOJIKATh OT/IeNbHbIC Y4acTKU KpuBoil. {1 Toro

4TOOBI HCTIONB30BATh 3TY (PYHKIWIO, HAXKMUTE KHOIKY C JYTIOH R ("TIpudmmxenrie"), 3aTEM C

TIOM OO0 MBIIIIH TPH HA’KATOH JICBOH KHOIKE MBIIIH BEIOCPHTE TPSIMOYTOJIBHYIO 00J1aCTh, KOTOPYIO
TpeOyeTCs MPUOJIM3UTH, U OTITYCTUTE KHOTKY MBI, J[aHHBIN yd4acTOK KPUBOH OY/IEeT yBEIHUCH.
COBMECTHO C JIyToi MOKHO HCTIONI30BATh KHOIKM MacIITaOupoBaHM M300PayKEHUS IO OCSIM

-2 4 ¥

C noMomIpIo JaHHBIX KHOIOK BBl MOXKETE JOTONHUTEILHO PACTSIHYTh WIH CKaTh MPHOJIIDKESHHYIO
00acTh KpuBOi. Ecni HAXKaTh ¥ yAepKUBaTh KHOIKY MacIITaOUpOBaHus, TO Macrad Oyaer

MCHATLCA HCIIPCPBIBHO.

—
@ BepHymb 100% macwmab omobpaxceHus bl Moxceme rno KHornke "ObHosums"

@OyHKIWS BRIEICHNS YaCcTH Tpaduka NpeHa3HadeHa [l OTMETKH Hadajla M KOHIIA ydacTKa
TEPMOAHAIUT Y €CKON KPUBOH, HAJl KOTOPBIM TPOM3BOASTCS KaKHe - MO0 JEHCTBYS (BBIYHCIICHHE
CTATUCTHKH, CTJIA)KUBAHHE, HHTEPIOJIIIMSA, OTMETKAa TEPMUIECKOro MuKa U T.1.). s BeIIeneHus
gacTu rpaduka HeoOXOaMO:

1. IToBecTH yKa3zaTennb MBIIIM K HaUally 00JIACTH, KOTOPYIO HY)KHO OTMETHTh, Ha rpaduke, 1
HaXaTh JICBYIO KHOIIKY MBIIIIN

2. He ormyckas J€BYIO KHOIIKY MBIIIH CABUHYTH YKa3aTeJlb BIPaBO 10 TOYKU OKOHYaHUS
00J1aCTH ¥ OTITyCTHUTH JIEBYIO KHOIKY MBILIN

Bo BpeMst onepatiy BeIZeICHUS 00J1aCTh OTMETKH 0TOOPayKaeTcsl B UEPHOM IIBETE:
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3.5 YctaHOBKa 6a30BOM NMHUU KPUBOW

VYcranoBka 6a30BOM JIMHIM KPUBOI HEOOXOIMMA /ISl COBMEIIICHMSI IITKAJTbI TETUIOBOTO TIOTOKA C
HyJICBBIM YPOBHEM CHUrHaia ¢ mpuoopa. "Hoimb" cursana, B CBOIO O4epe/ib, yCTaHABIMBACTCS TPU
TIOMOIIH peryisiTopa "Zero" Ha caMoM TpuOope (He BO BCEX BapriaHTax MCTIONHEHIS TIPHOopa).
ITocyie Toro, kKak BeI HACTPOWTH "HOMB'" HAa TPUOOpPE, MPOM3BEIUTE TIOACTPONKY 0a30BOI JIMHNHN IITKAJTBI
TETUIOBOTO TIOTOKA B TIporpamMe. J{iist SToro HaBeIuTe MBIIIb Ha MyHKTHPHYIO 3€JICHYIO JIMHHIO HA
rpaduke U "noTsHUTe" JIMHUIO MBIIIBIO0 BBEPX WIM BHU3, JJI1 COBMELICHHS HyJICBOH JIMHAN C XOA0M
0a30Bo¥ JIMHIM TpaduKa:

3.6 YctaHOBKa MHOpPMaLMOHHbLIX MapKepoB

WupopmarpmonHsie MapKepsl IpeAHA3HAYEHBI IS TIOMy4YeHUsT MHGOPMAIH TI0 OTpeIeJICHHON

TOUKE Ha TpadrKa TepMOaHAIUTHIECKON KpHBOi. Mapkep ycTaHaBIMBAETCS KHOMKON i
("YcranoBurh mapkep"). [locie HakaTHsI KHOTIKA HEOOXOJUMO HABECTH MOSBUBILITYIOCS
BEPTHKAJIbHYIO JIMHUIO HA HHTEPECYIONIYIO0 TOUKY, M HAXKATh JIEBYIO KHOIKY MBIIIN — YCTAHOBUTCS
Mapkep ¢ IapaMeTpamMu JaHHBIX B 3TOH TOUKE, I1e

® dQ/dt - nuddepeHmanbHas TeMIepaTypa
¢ T - TeMrmiepaTypa odpasma

® - BpeMs
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dQdT=-0,2 mWW
T=15T.4 °C
t=1108,0 cex.

VY nanenrie nHGOPMAIMOHHBIX MapKEePOB MPOM3BOIUTCS KHOIIKOH 2] ("Y nanurs mapkep"). s
ynaneHus Mapkepa (OJJHOTO WIM HECKOIBbKO) HAKMUTE TaHHYIO KHOIIKY M BBIIECIUTE Ty YaCTh
rpaduka, re HaxoaATcs yaansieMble Mapkepsl. [1o okoHUaHMM BIZIENEHNs MapKepbl YAAISTCS.

@ EOuHUybl omobpaxceHusa napamempos8 OaHHbIX 8 MOYKe 3a8UCAM 0m 8bl6pAHHbIX eOUHUY,
omobpaxeHus OaHHbIX epagpuKka
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3.7 CBoucTBa 3aKcnepumeHTa

JIist Ka)Ioro SKCTIEPUMEHTa MOYKHO YCTAHOBHTH PsiJI CBOWCTB, KOTOPBIC COXPAHSAIOTCS B (hailie
SKCIIEPUMEHTA:

= ®UO, JlabopaTopus - naHHBIE orepaTopa. [103BoNAeT B qadbHEHIIIEM TIOCTABIATh 13
BBINAAAIOIIET0 CIIMCKA OHAXK/Ibl BBECHHbIC TaHHBIE B I0JIE

= JlaTa 1 BpeMs SKCIIEpUMEHTA

= BemniecTBo

* Macca HaBecku (B MWwuIHTpamMmMax). FiMeeT 3HaueHue B pacuére yAeabHOU TeIUIOTh
NpEBpAaILEHUS

= CKopocTh HarpeBa. MiMeeT 3HaUeHMe B MporpaMMe yrpaBJieHHs] HATPEeBOM

» JlononHuTenbHast vHpopMaIms (MPOU3BONBHBIN TEKCT)

» HacTpoiiku euHAI] 0TOOpaKeHUs

18

 [aHHele onepaTopa

foxl [ Il-"IE:aHoE: j
Nabopatopua Iﬂaﬁ.44 j
— MapaMeTpel SKMEPUMEHTA

0&Ta 3KNEpMMEHTS |26-10-2014 13 Bpema I 0:00:01 ﬁ
Bewecreo IIn j

Macca Haseckm (Mr) Im— YacroTa onpoca (M) |25

CKOPOCTb HAarpesa Im rpagfMuH
JononHuTensHaA ;I
WMHOPMELMA

[~

 MapameTpel Wkan (NepexpeIBakoT rnobansHele HaCTPoKM)

LLiKana BpeMeHH ICEKlanbI vl PacuéT TEnnoTEl Iﬂ)ﬂfr. 'I
TemnepaTypa I"C YI
Tennosoli NoToK In‘lw vl

V’ 0K | x OTMeHa

Y cTaHOBIICHHBIE MTAPAMETPBI SKCIICPUMEHTA TPHU COXPAHCHHH JIAHHBIX SKCIICPUMEHTA B
COOCTBEHHBIH OPMAT MPOrPAMMBI COXPAHSIOTCSI BMECTE C (haiiioM.

@ Macca Hasecku - napamemp, Komopbili Heobxodumo obs3amesnbHO 300a8aMb eCsuU 8bl
nAaHuUpyeme paccyumsi8ameo yoesbHy0 menaomy rpespauwieHus
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3.8

3.8.1

CoxpaHeHue pe3ynbTaToB

OcHoBHBIM (popMaToM aiina JaHHBIX ABsgeTcs Gopmar "dsc". JlanHbli aitn comepxur Bce
CBEJICHUS O TEPMOAHAIMTHYECKOI KPHBOM, a TAKXKE CBOMCTBA SKCIIEPUMEHTA, 33]]JaBacMble B OKHE
"CgolicTBa skcriepumenta'. B mporpaMMe MOXHO OTKPBIBaTh W COXpaHATH (aiibl hopmara "dsc",

UCTIONB3YsI ITIs 3TOTO KHOTKY "OTKpBITH (aii” =y "Coxpanurhb ¢aiin" = COOTBETCTBEHHO.
Taxoke omepamwy OTKPHITHSI U COXpaHeHus (haiia mpoxy0mpoBaHsl B MeHIO "Daiin'".

[Tporpamma mpegoCcTaBiIsIeT BO3SMOKHOCTH KCTIOPTA TaHHBIX BO "BHENHKE" (hOpMATHI, IS
obecneueHnss 00OpabOTKH TaHHBIX 3KCIIEPUMEHTa BHEIIHHMU NaKeTaMH, TakuMU Kak Microsoft Excel,
MathCad u n1p. B mporpamMme nperycMOTpeHs CleAyIompe GopMaThl IKCIIOpTa:

® DKCIOPT B TEKCTOBBIN (haiii (csv)

® Dkcnopt B Microsoft Excel

® Dkcnopt B rpaduucckuii daiin (tif, bmp)

Aﬂocne 3Kcropma 8 00UH U3 BHeWHuUx popmamos, paboma c ¢palinom "sHewHe20" popmama
8 npoepamme [1CK HesozmoxcHa! [lns obecrneyeHus 803mMoxHocmu danbHeliwel pabomel ¢
galinamu OaHHbIX OHU 00AHCHbLI COXPAHAMbLCA npexcoe sce2o 8 hopmame "dsc”, a 3amem yxce
3KCNopMUPOB8aAMbLCA 80 BHEWHUE hopmamel

SKCNopT B TEKCTOBbIN hann

JJ1st 5KCTIOPT JJAaHHBIX B TEKCTOBBIN (aiiil HAXKMHUTE KHOIIKY E ("Coxpanursp") Ha paboueit
NIaHeJIM MHCTPYMEHTOB. B OTKpBIBIIIEMCSI THajiore HeoOXOIUMO BBIOpaTh THI (aiina "TekcToBbIi
¢aitn csv" 1 yka3aTh manky u uMs ¢gaiia. Jlanee OymeT OTKPBIT AMAJIOT HACTPOEK COXPAHEHUS B

TEKCTOBBI (haii:
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—AaHHEIE ONA 3KCNOPTa

{* Bow KpHBaA " BuigeneHHas ofnacrs

v MpopexusaHre

LWar Ilﬂ Brero Touek IlUUEU

— AononHMTENLHEIE NApaMETPEI

[ BrnmuWTe HasEaHWA cToNBLUOE B 3aMranoBoK

AECATUYHLIN PASOENMTENL I 'I

3HEKOB NOCNE 3anNAToN Bce o

PaznenvTens cTonfuos TAE -

[ MpuMeEp pesyneTaTa

BpemA, cek. dQ/dT, mw -
0 -0,19591919

0.4 -0,15392208

0.8 -0,19591919

1.2 -0.153192497

1.6 -0, 20641436 j
v, -N 1974753

2 | & coxpanus | X Otmena

Jluana3zon 0anHbIX KpUgoii — onpesieNseT, KaKyl 4acTh KPUBOH (BCTO, JTMOO MPHOIIIDKEHHYIO C
nomoIpIo nHCTpyMeHTa "l pubmnkerne"” e€ 4acTh) 3KCTIOPTHPOBATH

Ilpopesrcusanue - mapameTp, NO3BOISIONINI YMEHBIIUTH KOJINYECTBO AKCTIOPTUPYEMBIX B (haiin
touek. Hanpumep, ecni yactora ckanupoBaHus AaHHbIX paBHa 100 repiy, ¥ BB XOTUTE
AKCTIOPTHPOBATH 5 MUHYT X0J1a KPUBOH, TO 00IIIee drciio Touek Oynet paBHo 5 * 60 * 100 = 30 000.
He Bcerna HyxHa Takast noxpoOHas nHpopMalws, ¥ B 3TOM CJIydae MOKHO BKJIIOUHUTH IPOPEKUBAHKE,
Y COXpaHUTb, HanpuMep, kaxkayto 10yto touky (LLar = 10)

Bknwouums nazeanus cmonoyos 6 3a201060K - Ha3BaHWS CTONOLOB (BpeMs, TETUIOBOI MOTOK,
TeMmneparypa) OyayT BKIIOUCHBI TIEPBOM CTPOKOM B aiine

Hecamuunplii pazdenumeny — CUMBOIL, OTAEIISIFOLIMIA LIETyI0 ¥ JpOOHYI0 4acTh 4yMcia. [
pycckoit "lmokanu' 3To Beer/ia 3arsiTasi, KoTopasi yCTaHaBIMBaeTCA 1o yMomdanuio. [1pu xxenanm Bbl
MOXET€ BIMCATh JIOOOH IPyroil CUMBOI

3Hakoeé nocne 3anamou - TOYHOCTH BBIBOAMMBIX JTaHHBIX. MakcuManbHOE KOJIMYECTBO 3HAKOB
-8

Pa3zoenumens cmonoyos - CUMBOI, KOTOPBIH pa3/ieNsieT CTONOIBI B TeKCTOBOM (aiine. 1o
yMormaanuro — cuMBol Ta0yssiimn (TAB). Ber MoxkeTe MCTIONb30BaTh JIFO00M Pyroil CHMBOI

IIpumep pe3ynsmama - oka3piBaeT nepBbie 10 CTPOK, KOTOpBIE OYAYT BBHIBEACHBI B (haiin
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3.8.2

@ SKcnopm npou3eodumca 8 COomeemcmauu C MeKyuUm yCmaHOBAEHHbIM PEeHUMOM
0mobpaxceHusa OaHHbIX U C MeKyUUMU yCMaHOB8AEHHbIMU e0UHUUAaMU omobpaxeHus, u
MOsIbKO U3 MeKyu,e20 KaHaad OaHHbIX. To ecmb, ec/u ycmaHosneH pexcum "Temnepamypa

om epemeHu", mo akcropmuposaHo bydem dsa cmoabuya OaHHbIX, 8 0OHOM U3 KOMOPbIX
spems, 8 py2oM memnepamypa obpasya

AkcnopT B Microsoft Excel

JIyist 5KcTIOpTa TaHHBIX HETIOCPEICTBEHHO B TporpaMmy Microsoft Excel Hakmure KHOTIKY %]

("TIepecnath B Excel" ) Ha paGodei maHe M MHHCTPYMEHTOB. byIeT OTKpPHIT AWAJIOr HACTPOSK
niepeaun naHHLIX B Excel:

—A&aHHEIE ONA 3KOOPTA

{* Bow KpHBaA " BulgeneHHan ofinacts

v MpopexuBaHke

War |1IZI Beero Touek |15CI

—AononHUTENLHEIE NAPaMETPRI

[+ BrnouMTe HasEaHuA cTonfUOE B 3aronoBok

[EecATUYHEIN PAsLEnMTEN:

I. - I
3HEKOB NOCNE 3aNAToN IBI:E vI

2 |§7| MNepecnaTe B Excel | x DTMEHal

/Juana3zon oannpix Kpuegoit — onpeesieT, KaKylo 4acTh KpUBOH (BCIO, JIMOO MPHOIIKEHHYIO C
ToMOIIb0 MHCTpyMeHTa «lIprommkeHne» e€ 4acTh) IKCTIOPTHPOBATH

Ilpopesicusanue - napameTp, NO3BOJSIOLIMA YMEHBIIUTH KOJIMYECTBO SKCTIOPTUPYEMBIX TOUEK.
Hanpumep, ecim yactora ckaHupoBaHusl JaHHbIX paBHa 100 repil, ¥ Bl XOTUTE SKCIIOPTHUPOBATH S
MUHYT X0Jla KPUBOM, TO o0miee 9ucio Todek oyzxer pasao 5 * 60 * 100 = 30 000. He Bcerna HyxHa
Takasi noApoOHasi MHMOPMAIs, U B 3TOM CIIydae MOYKHO BKJIIOUUTH MPOPEIKHBAHUE, 1 COXPAHUTD,
Harpumep, Kaxayo 10yto Touky (Lar = 10)
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Brarouums nazeanun cmonoyos é 3a201060K - HA3BAHKS CTOJOIOB (BpeMs, TOK, HATIPSKCHHE )
OyAyT BKIIFOUECHBI TIepBOii CTpoKo# B ymcTe Excel

Jecamuunblii pazoenumenb — CUMBOIL, OTIEILIFOILMI LIETYI0 U APOOHYI0 YacTh uncia. s
nporpammel Microsift Excel 3To Touka, koTopast ycTaHaBiIMBaeTCs 1o ymomyanuto. I1py sxenannum Bbl
MOJKETE BIMCATh JHOOO0M 1pyroi CUMBOI

3HaKo06 nocne 3anamoil - TOYHOCTH BBIBOAMMBIX JTaHHBIX. MakcumMmanbHOE KOJIMIECTBO 3HAKOB
-8

@ 3Kcnopm npoussodumca 8 coomeemcmauu ¢ meKkywum ycmaHo8/1EHHbIM PEeHCUMOM
omobpaxeHua OaHHbIX U C MEeKYWUMU YyCMAHO8/AEeHHbIMU eOUHUYamMu omobpaxceHus, u
MOsIbKO U3 MeKyuje2o KaHasAa 0aHHbIX. To ecme, ecs1u ycmaHoeseH pexcum "Temnepamypa
om spemeHu", mo akcropmuposaHo bydem dea cmosabuya OaHHbIX, 8 0OHOM U3 KOMOPbIX
spems, 8 Opyeom memrnepamypa obpasya

3.8.3 3kcnopTt B rpacuyeckuinn cpann

Jist skcTiopTa JaHHBIX B rpaduaeckui (paiin HaXKMUTE KHOTIKY E ("Coxpanursp") Ha paboueit
TIAHEJIM UHCTPYMEHTOB. B OTKpBIBIIIEMCS AHajiore HeoOXoMuMo BeIOpaTh Tuil daiina "bmp" wm "tiff" n
yKasaTh Hanky u uMs ¢aitna. B ¢aiin Oyzner coxpaHeHo TeKyllee BHIHMOe Mpe/cTaBle HHe
rpadvika KpuBoOil.
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4 O6paboTka pe3ynbTaToB 3KCNEepUMEHTa

ITocnie BBINONMHEHNST CKaHUPOBAHKS HEOOXOIUMO MPEXKIE BCETO COXPAHUTH (haiil SKCIIEPUMEHTA, 1
TOJILKO TIOCIIE 3TOTO0 MOXKHO TIepeiTH kK 00paborke AaHHbIX. OOpaboTKa JaHHBIX MPE/ICTABISCT
c000ii BBITIONIHEHUE PA3IMIHBIX ONEPaLMii HAJl JAHHBIMHU TEPMOAHAJIUT MY €CKOM KPUBOM.

YacTp (yHKIMI IO 00pabOTKE TpeICTaBlICHA B KOHTEKCTHOM MEHIO TpadyKa, BBI3HIBACMOM
Ha)KaTHUEM TPaBOW KHOIKH MBIIIM Ha rpaduKe:

_________ ——

Py4HaA 0TMETKE NWKE
¥ AANHTE OTHETEY. MHES

CriakHBaH1e yopegHEHEM
CrNasHBaHWE MELWAHOMA
MoAMHOMOMUENEHDE O NaAHESHWE
TNHeRHaA MHTERNONALMA
¥AANEHWE YYACTKE KPUBDH

Mepsan NporssoaHaA
BTopas npousBoaHan

SkcnopT B dopmat Metzsch DSC

P&CCUHTETE IHEPTHHD AETHEALMH N0 TERYILEH KOHEOH
Paccoumant SHERRHHE SkTHESLMH D BEEN KEHEGIM
OnpedeniTe TENNOEMKOCTE

@ Hexkomopbie onepayuu npou3so0amcs Hao onpedesneHHbIM Habopom OAHHbIX
mepmoaHanumu4yeckol kpueol, Hanpumep canaicusaHue OaHHbIX Merna08020 MOMOKA, Npu
amom OaHHble 1o memnepamype ocmaromca HeusmeHHsiMU. OnpedeneHue HA6opa OAHHbIX
0219 makKux onepayuli npoussooumcs nymém solbopa pexcuma omobpaxceHus Kpusol

41 CrnaxuBaHue rpacpuka

TepMoananuTrueckas KpuBasi 3a4acTylo ObIBa€T UCKa)KeHA Mapa3uTHBIMU MIOMEXaMH,
OTPHLATEIHHO BIMAIOLIMMH Ha TIOJIE3HBIN CUrHAN (OCOOEHHO 3TO XapaKTEPHO MPH BbINOIHEHUH
SKCIIEPUMEHTOB Ha BBICOKOM 9yBCTBUTEJIBHOCTH, KOTa aMIUIUTY/ ] MOJIE3HOTO CUTHAJIA CPaBHUMA C
AMIUIUTYI0U IOMEX), B IPOrpaMMe MpeayCMOTPEHbI TPU THIA CIIIAKUBAHUS CUTHAJIA:

Cznascueanue ycpeonenuem - IPOU3BOAUTCS 0 YCPEIHEHHUIO TEKYIIETO 3HaAUESHUS 10
COCEIHIM 3HAYCHUAM KpUBOW. [laHHBIN BapuaHT sIBIIsieTCsl HAaMOoJee YHUBEepcalbHbIM. JaéT xoporme
pe3yabTaThI PH MHOTOKPATHOM TIPUMEHEHUH (MOYKHO MOCTETICHHO "BBITTIAKUBATH" y4aCTOK KPUBOH)

Cznarcueanue MeOUAHOIl - AHATIOTUIHO CTJIAKUBAHUIO YCPEAHCHUEM,, HO 3HAUYCHHUEM 1JIsA
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CIJIa’KEHHOM TOUKH SIBJIIETCS. HE CpeiHee 3HaUeHUe a MequaHa. JlaHHbIM BapyaHT MpH CTJIaKUBAHUH
CHIbHee NoJaBIisieT ""cirydaliHble" BBIOPOCHI, MEHbILE TIOJABIISIS TIOIE3HBIA CUrHAT

Ilonunomuanvhoe cenaxcuganue - IPOU3BOIUTCS TPH NOMOIIY ANMPOKCHMAIIMH rpaduka
kpuBbIMHU be3be. J[aHHbIN BapuaHT criakuBanus Aa€T Ooree "IaBHBINA" X0 KPHBOH, OJTHAKO
paboTaeT MeUICHHeEe, YeM CIIIa)KMBaHUE YCPEIHECHUEM.

Bb130B (yHKIMI crita)kKuBaHUs POU3BOAMTCS M3 KOHTEKCTHOTO MEHIO Ha Tpaduke, KOTopoe
OTKpBIBAETCSI TP KIIMKE Ha rpadyke NMpaBOil KHONKOW MBILIH:

_________ o B

PyuHan oTMeTKa MuKa
¥ AENHTE OTHETEY. AHES

CriammeaH1e yopeaHeHem
CriammeaHe MegHaHoi
MoAMHOMOMMANBHOE Cr NEHMEaHWE
MMHERHEA MHTEPNONALMA
YASNEHWE YYECTKE KPMEDI

[Nepeas NpoMsE0AHARA
BTopas nponssoaHan

SkcnopT & dopmat Netzsch DSC

PACCYMTATE, SHERTHHY SISTHEALMH N0 TERYLILEH KEHEH
PaccyHaT SHERTHH aRTHEALMH NG BEEM KEHEIH
OnpegenyTe TENNOEMKOCTD

BaMm cnenyet KIMKHYTH HEOOXOIHMMBIH MyHKT MEHIO, 3aT€M TPOM3BECTH OTMETKY 00JIaCTH, HaJ
KOTOpOH OYyJIET MPOM3BEJICHO CTIIaKUBAHKE, IPOU3BOIUTCSI CTaHIAPTHRIM 00pa3oM (Cu.
"MacinraOupoBaHUe U BhIJICJICHHAEe YacTH rpadwka), ¥ Ha JaHHOH 00J1aCThIO OYIeT MPOU3BEICHO

CIrJIa’XuBaHUC.

@ Bbl MOMceme ynpaesnsame cmereHbsro canaxcusaHus yepes "Hacmpoliku npozpammet”. [Tymém
noobopa KoaghpuyueHmMos MoXHO 00bUMbCA 0080/1bHO 3(hHEKMUBHO20 C21AMUBAHUA (CM.
PUCYHOK, 8 Ipoepamme omobpaxceHo 084 2pahuKa - ca1axceHHbIl U UCXOO0HbI -
30WyMneHHbIl):
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4.2 JlnHenHaa uHTepnonaAuuns

OyHKIWS JTMHEHHON UHTEPIONSIIMA MOXKET OBITh UCTIONB30BaHA, KOTa HEOOXOIMMO NIPEBPATHTh B
JIMHUIO OTIPEJIEJICHHBIN yuacTOK rpaduka. HampuMep, «cpe3aTb» mMapa3uTHbINA BEIOPOC HA KPUBOU U
T.1. OyHKIWMA BBI3BIBACTCA M3 KOHTEKCTHOTO MeHio rpaduka (Cum. "OOpaboTKa JaHHBIX
sKcriepuMenTa'), OTMETKa Iuana3oHa rpaduka, KOTOpbIid OyeT UHTEPIIOINPOBAH JIMHKEH,
BBITONHACTCS aHAJIOTUIHO OTMETKE JIMana3oHa JJisl CTIaKuBaHusl. B pe3ynpTate BBIONHEHUS
(yHKIMM KpaifHie TOYKH OTMEYESHHOTO Jrana3oHa rpaduka OyayT COeIUHEHBI PSIMOM JIMHHACH.
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4.3

4.4

4.5

YpaneHue yyacTka KpUBOWm

@OyHKIps yaaneHus yyacTka rpaduka no3BoiseT yopaTh HeHyKHbIC JaHHbIC KPUBOH, COKPATHB,
TEM CaMbIM, OOIIYIO JJIMTEJIBHOCTH KpHUBOH N0 BpeMeHu. Hampumep, "oTpe3aTs” HeHyXHbIE JaHHBIE B
KOHIIE X07[a AKCTIEPUMEHTATIBHON KprBOH. DYHKIWMS BBI3BIBACTCS M3 KOHTEKCTHOTO MEHIO TpaduKa,
yaanasieMas 00JacTh OTMEYAETCS AaHAJIOTUYHO (DYHKLSIM CIJIaXKMBAHMS U JIMHEHHON MHT € PHOJIALIN.

A BHumaHue! Pesynbmamom yoasneHusa y4acmka Kpueol Aensemcs cokpaujeHue obujeli
0numensHocmu akcrnepumeHma! B ciayyae, ecau yuacmok 6bia yoasneH He 8 KOHUe 2paghuKa,
MOKA3aHUA 8pemeHU nocse yoaneHHo20 y4acmea "cosuHymca' Ha3ao Ha epems, pasHoe
0numenbHocMu yo0asAeHH020 y4acmka

NMepBas n BTopas npon3BoaHbIe

B nporpamme npeycMOTpeH BRIUHCIICHIE W BH3yaIn3alis rpaduKoB IepBOil M BTOPOI
HPOU3BO/IHBIX. BBI30B (DYHKIMYM BBIYHCIICHUS POU3BOIHBIX OCYILECTBIETCS U3 KOHTEKCTHOTO MEHIO
rpaduka (Cm. "OOpaboTrka naHHEIX 9KcTiepuMenTa") . OTMeTKa 00JacTH, Hal KOTOPOH ClieIyeT
BBIYUCIIUTD MPOU3BOAHYIO, IPOM3BOIUTCS AHAJIOTHYHO (DYHKIWSAM CIJIa)KUBAHUS U JIMHEWHOM

VHT € pIIOJISI LK.

@ BHUMGHUE — paccyumaHHble NPouU36800HbIe MoMelaromcsa 8 omoesnbHbie 2paduKuU,
omobpaxcaemble COBMECMHO C OCHOBHbIM, 8 MAK Ha3blgaemble "00rnosHUMenbHble KaHAbI"
OaHHbIX. Bnocnedcmauu Had amumu pacyémHosIMU 2pAPUKAMU BO3MOXCHbI 8CE Me He
ornepayuu, KaK u Hao UcxoOHbIMU OaHHbIMU. [TodpobHee cm. pa3den "Paboma c KaHaaamu
OaHHbIX"

OdononHuTtenbHble KaHanNbl AaHHbIX

JlonoTHATETbHBIC KaHAJIBI JTAHHBIX SBJIIOTCS CPEJCTBOM COBMEIICHHUS B OTHOM Tpaduke
HECKOJIbKHX TePMOAHAIUTHICCKUX KPUBBIX WIH UX MPOM3BOIAHBIX. JOMOJHUATEIbHBIC KaHAJIbI
CO3MIAI0TCA B Pe3yJIbTaTe KOMMPOBAHMS KaHAJIOB, BHIYHCIICHHS TIPOM3BOIHBIX WM 3aTPy3KH JIaHHBIX M3
(aiiTa B KaueCcTBE BTOPOro KaHasa. Takke MONOMHUTEIIbHbIC KaHAJIbI MOTY OBIThH HCTIONb30BaHbI B
KadecTse "Oydepa" 11 mpor3BeIeHAS MOIUPHUKAIN HAJT TAHHBIMH, C COXPAaHCHHEM HCXOIHOTO
BapHaHTa.

Jln4 BpI30Ba MaHENH JOMOHUTENBHBIX KaHAJIOB HAXKMUTE KHOIIKY &P Kanane ("Kanasr") Ha
paboueii maHeIM HHCTPYMEHTOB.

Bce TepMoaHanuTHdeckue KprUBbIC, COCTABILSIIONINE HA00Op KaHAJIOB, OTPaYKEHBI B 3aKiIaIKax
NaHEe M KaHaJIOB CHI3Y TpaduKa:
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d0/dT, m# § Bemecreo: BMH 3/3692, Bec: 20,150 mr, Onepatop: He zaxam, TaTa: 22.01.2015
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Kaxmas xkpuBas UMeeT Clie1yIoIye aTpuOyTHI:

= HanmeHoBaHHE

= IIBeT

= [Ipm3HaK OTOOpPaKaTh WIK HET Ha Tpaduke
= JlopsaAKOBBII HOMEDP

Kaxapiii kanan coaepskur 0JHy TepMOaHAIMTHYECKyI0 KpuByto. HanmenoBanue "bazoBas
KpuBas' 1a€Tcs MO YMOTYaHUIO KPUBOM JaHHBIX, OTy4aeMbIX ¢ nprdopa. Hamaue ciosa
"OcHOBHOU" B HAMM €HOBAHMH KPHBOH B 3aKJIaKE TOBOPUT O TOM, YTO JAHHASI KpUBas SIBISIETCS B
HACTOALIEH MOMEHT KPHBOMH, HaJl KOTOPOH NPOM3BOAATCS Bee IEHCTBUSI 10 00pabOTKE JaHHBIX
AKCTIEPHMEHTA, & TAaKXKe IKCTopTa Bo BHemmHME (opmaThl. CtaTyc "OCHOBHOI" MOKHO YCTAHOBUTH
Juts 000 uMeroreiicss KpuBoi rpaduka, u TakKuM 00pa3oM, IPOU3BOIUTH PelaKTUPOBAHKE U
00paboTKy J000H KpHBOH 13 JIF0O0ro Kanaia. COOTBETCTBEHHO, OCHOBHOM KPHBOW MOXKET OBITh
TOJIbKO OJTHAa KpHBasl B OJIMH U TOT € MOMEHT BPEMEH.

@OyHKIMHY, peanu3yeMble Ha TaHEeJIH KaHAJIOB:

* OTtol0paxkaTh - yrnpaBisieT 0TOOpakKeHUEM Ha SKpaHe KpUBOM JJaHHOTIO KaHalia

= IIBeT - caykuT 4151 00JIeT4eHUsI BU3yaJbHOIO BOCTIPUATHS KPUBBIX Ha dKpaHe. MOXKHO
3a7aBaTh pa3/eJbHO IBET KPUBOH JJIs TEIUIOBOIO IIOTOKA U AJIS1 TEMIIEpaTyphl

= [TopsiAKOBBI HOMeEP - TIOPSIIKOBBIN HOMEpP KaHaJla

= HanMeHOBaHMeE - JOIOJHATEIHHOE HAMMEHOBAHNE KPUBOM

= CneJarb OCHOBHBIM — YCTAHOBKA CTaTyca OCHOBHOM KPHBOM IS TEKYILEH 3aKIaaKu

* KonupoBarb — KONMPOBaHUE KPUBOM B OTKPBITON 3aKiIaJKe B HOBYIO KPUBYIO (CO3JaHHE HA €&
OCHOBE HOBOTI'O KaHaJla JaHHbIX)

* YaaauTh — yJaaJeHue KpUBOil B OTKPBITON 3aKia ke U3 Tpaduka (MoHoe yaajeHie KaHaua
JTAHHBIX )
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4.6

» CaBur - BCrioMoraTenbHast (DYHKIHS, IO3BOJISIIONIAST CIBUHYTH KPHUBYIO IMyTEM HHKPEMEHTA N
JieKpeMeHTa e€ ToJIokeHus 1o ocsiM X 1 Y. Bel Mo)keTe BBIOpATh - ABUIaTh BCIO KPUBYIO WIH
BBIJICJICHHYIO 9acTh. Bo BTOpOM ciydae mepe/ CABUIOM BaM HYKHO OyZIeT BBITIOIHUTH
BEPTHUKAJILHOE BBIICJICHHE Y4acTKa KpHBOI 0ObIYHBIM 00pa3oM. Baumanue! [lannas oneparms
M3MEHSIET TaHHBIE KPUBOA!

B nononHuTeNbHBIM KaHaT MOXKHO 3arpy3uth otaenbHblil JICK ¢aitn. 9To moxer

HOTpe60BaTI)C$I, €CJIM Bbl XOTUTEC CPABHUATH JIBE KPHUBBIC U3 PA3HBIX Q)anTOB Ha OJHOM Fpa(bI/IKC. Z[J'I}I
s

3TOTO HA)KMUTE KHOTIKY Ha MAHEJIM HHCTPYMEHTOB U 3arpys3ure Tpedyemblii (ailn B HOBBIM
KaHaJl. Bo3M0XHO, 1ociie 3Toro noTpeOyeTcs BBIILIEONMCAHHBIN CIBUT JAHHBIX, YTOOBI O0Jiee TOYHO
HOJICTPOUTH KPUBBIE JIJI1 CPaBHEHM

CTtaTUCTUKA AaHHbIX JKCnepmnmMmeHTa
[ BBIBO/IA CTATUCTHUKM JAHHBIX TPa(rKa HAXKMHUTE KHOTIKY

@ ("CraTtuctrka') Ha maHenM nHCTpyMeHToB. Ha rpaduike OyJeT BbIBe/ieHa CTATUCTHKA TIO
TEKYIIEMY OTOOPAXCHHIO KPHUBOI JaHHbIX. B cTaTHCTHKY BXOAST ClEqyIOLIHE apaMeTphlL:

* HayanpHOE M KOHEUHOE 3HAUCHHE TI0 OcH X

* MuHUMaJIbHOE, MaKCUMAJIbHOE, CPEAHEE 3HAUECHUS Il OCU X

* HayanpHOE ¥ KOHEUHOE 3HaueHHe 10 ocH Y

* MuHUMaJIbHOE, MaKCUMAJIbHOE, CPEAHEE 3HAUECHUS ISl OCH Y

KOHKpCTHBIC S3HAYCHMA JaHHBIX 3aBUCAT OT TCKYHICTO PEXHUMa 0TO6D3)KCI—H/I$I

[To yMomyaHMIO CTaTUCTHKA paCcCUMUTHIBAETCS TIO BCEM TE€pMOaHAIMTHIECKOM KpuBoi. /[ Toro,
YTOOBI PACCUHUTATH CTATUCTHKY 110 YaCTH KPHUBOH, HEOOXOIMMO TPOM3BECTH BBIICICHNAE YIACTKA
KPUBOM, Ta YaCTh, TI0 KOTOPOI MPOM3BOUTCSI pacUYET CTATUCTHKH, OY/IET OTMEUeHa yBEIMICHAEM
TOJIIMHBI U ©3MEHEHUEM 1IBETa rpaduka:

4T, *C 4 mamnd3 53 omopo 11 4 mmne 1822 gec: 43 530 nr
—— DBazoEad KpHEat
180) 41 = 492 5 cex
t2 = 8808 cex
100 Paanocme = 3583 cex
' T =0002"C
dr2=-0,013°C
050 F min=-0,036 °C
dT max = 1,008 °C
dT cpedres = 0,034 *C
000—dT pashocme = 1,044 "0 —= —

-040

-1,00

-1.40

200 250 300 350 400 450 500 550 G000 650 700 740 800 850  #eex.
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4.7

PacuyéT nnowanm nmka n Konm4yecrtsa TensioThbl

TemoBble peBpaleHys 000ro BENIeCcTBa (M UX CMecei) XapaKTepu3yroTCs Kak
TEMIICPATYpPOi, TaK ¥ TEINIOBEIM AdexrToM. I1pu rccnenoBarmy oOpasna KaJIopuMeTPHIECKUM
METOJIOM TEIUIOBOH 3((eKT MpONopIMOHAJIeH ITIONIA 1 MK COOTBETCTBYIOIIETO NpeBpatieHns. s
KOHI'PYSHTHOI'O TIpoliecca M3BECTHA 3aBUCUMOCTD MEXY IUIOMIaAbI0 TMKa Ha auddepeHmansHol
KAJIOpUM ETPUY €CKOM KPUBOW, TEINIOTOM NPEBPALICHUS M MAaCCOMU NPEBPALIAOLIETOCS BEIIECTBA:

Sx K
m

AH =

rne dH - ynenbHbli TemoBoi sddekr, JHK/T.;
m - Macca o0pa3sia, T.;

K - xoadpummeHT (TerroBoi MaciuTad IIoma u MMKa, 3aBUCAIIMN OT YCIIOBHIA TETII000MEeHa
MEXIy 00pas3IoM U OKpyXkarolei ero cpeon), Jx/c;

S - Iomank MMKa B a0CTPAKTHBIX €UHAIIAX.

Kosddrmenr K sBisercs sMIIpraecKoil BEIMIHHOM, 3aBUCHUMOI OT TeMIIEpaTypbl o0pasra:
K =XT1)

rae T - TeMneparypa.

3aBucumocTh K omnpenesnsieTcs KaJIuOpOBOYHOM KPUBOM JIJIsl TEIUIOTHI, PACUET KOTOPBIH
pPaccMOTPEH B COOTBETCTBYIOILEM pa3zelie

Jlnst pacuéra miona m nuka Heo0X0AUMO MPOU3BECTH OTMETKY I'PaHHL] TEPMUYECKOrO MHKA.
OTMeTKa BO3MOXKHA B JIBYX PEKUMAaX — PyYHOM U aBTOMATHYECKOM. (sl pydHOM OTMETKH IMKa
cIeJaiTe cleayolee:

1. B KOHTEKCTHOM MEHIO Tpaduka, KOTOPOE BBI3BIBACTCS KIIMKOM TIPaBOi KHONKU MBIIIN HA
rpaduke (cM. puc.) BEIOEPHUTE PyYHYIO OTMETKY TTHKa
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PyuyHas oTMETKA NHKA
¥ AANHTE OTHETEY MHEE

CrnaueaHue yopeaHeHHen
CrnakMBEaHWE MELWSHOR
MoAMHOMOMWANEHOE CTNEHHESHHE
JMHEAHaA MHTEPNONALMA
YAANEHWE YYSCTKAE KPUEDI

Mepsasn NpoMss0aAHaA
ETopas npomssoaHan

SkcnopT B dopmaT Netzsch DSC

PECCUHTATE SHERTHHD SKTHEALHH MO TERYLLEN KpHEOH
PACEUMTATE BHERRHHE SRTHESLHH MO EEEH KEHEEIM
OnpegenvTe TENNOEMKOCTE

2. Ipu Ha>kaTOM JIEBOM KHOIIKE MBIILIM IPOBEIUTE Kypcop OT Hadaja 10 KoHUA nuka. [IpomsoinéT
OTMETKA TEPMUYECKOr0 IMKa, KaK NOKa3aHO HAa PUCYHKE:
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dQdT=L0,8 mWW
T=157.6 *C
t=1110,7 cax.

T

33,82 Oudr.

3. Cpa3zy e nmpor3oinéT pacy€T Iioma iy Mka. Eaqunnip oToOpaskeHUs IO U TMKA BB
MOXKETe M3MEHUTE B "cBolicTBax rpaduka" E&

4. I'paHMLIBI OTMEUEHHOTO MHKA MOXKHO PEIaKTHPOBATh, 'TlepeTackuBas' ux Molbio. [Ipu
HaBEJICHUU HA PeJJaKTUPYEMYIO rpaHuIly (opMa Kypcopa MBIIIN MEHSIETCs Ha
COOTBETCTBYIOLIYIO BO3MOKHOMY JIBIDKEHHUIO TPAHULIBI CTPEIIKY

5. Ilpu HeOOXOMMMOCTH, YAaJICHHE OTMEUCHHOTO IMTMKa TIPOU3BOJIUTCSI M3 KOHTEKCTHOTO MEHIO
rpaduka. I1pr 3ToM He0OX0IUMO, UTOOBI KYPCOP MBI HAXOIIICS MEXITY HadaJILHOH U
KOHEYHOW I'paHULAM U [MKa

B nporpamme Takxke npeycMOTpeHa aBTOMaTHYECKas OTMETKA IPaHMUI] TEPMUYECKUX MIMKOB.
ABTOMAaTHIECKasi OTMETKA TIOMOTaeT MCKIIIOYHUTH CYObEKTHUBHBIN (PaKTOp MpH padoTe ¢ MMKaMH.
Opnaxo, ceyeT yUUTbIBaTh, YTO aBTOMAaTHYECKOE OINpeIeJICHUE TPaHUIl MOXKET OBbITh
HEJIOCTaTOYHO KOPPEKTHBIM C TOUKH 3PEHHSI SKCTIEPUM €HTaTOpPa, €CJIM OHO IPUMEHSIETCS B
"coKHBIX" ciydasx (TIoJorHe NMKH, CWTbHASI HEIMHEWMHOCTh 0a30BOM JIMHUY, CHITHHAS 3alllyMJIICHIE
JAHHBIX U T.IL). JIJ1s1 BBITIOJIHEHUSI aBTOMATHYECKOTO ONpPe/IeJICHHS IMKOB HAXKMHUTE KHOTIKY

"OmnpeiesieHre TIMKOB B OTM EUCHHOM 001acTH" b , 00 "OnpeeeHrue BCeX MMKOB" = B TIEPBOM
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4.8

cllydae BaM HY>KHO OyJleT OTMETHUTh 00JIACTh KPHBOH, B KOTOPOW OyIeT MPOM3BEICHO
aBTOMATHYECKOE OIpeJIC/ICHNAE TPAHMII ITMKOB, BO BTOPOM JIJISI ONPE/ICIICHHUS TPaHUI] Oy IeT
WCTIONb30BaHa BCS KPHBAs.

@ "YyecmeumenvbHocmy" aneopumma a8mMoMamuyecko2o onpedenenuss MOICHO MeHAMb, 8
3A8UCUMOCTIU OM XapaKmepa 3Kcnepumenmos. Hacmpotika aneopumma npou3eo0umcs
napamempax npozpammsl. C nOMOWbIO HACMPOUKU MONHCHO 00OUMBCS NPUEMLEMO20
asmomamuiecko20 onpeodenenus oasxce Ha "npooremusix” KpuswIx:

&7, °C
3,00
250

2,00

150

1,00 dT=0,004 °C
T=531 165 °C

1701 0Ty ™ cex /_/

500 GO0 Foo a00 aoo ooo 1100 1200 1300 1400 1500 £ cen

YcTaHOBKa KacaTesibHbIX (BblYMCIIeHUe HaKroHa rpaduka)

@OyHKIMS YCTAHOBKH KacaTeNbHBIX K TPa(iKy TIO3BOJSET BHIYHCIHTH YpaBHEHHE TIPSIM O,
HpeJICTaBIAONIECH alMPOKCUMHUPYIOIYIO KacaTesbHYI0 K TpauKy. Y cTaHOBKa KacaTebHbIX
BO3MOXKHA B JIBYX PEKUMAX:

= VCTAaHOBKA 110 OJHOH TOUKE — KHOMKA |k HA NAaHEIM HHCTPYMEHTOB
* YcTaHOBKA TIO IBYM TOYKAaM — KHOTIKA 2| Ha nanem MHCTPYMEHTOB

[Ipu ycTaHOBKE O OAHON TOUKE UCXOJHBIMU TAHHBIMU JIJIS1 KACATEIBHOM SBIACTCS Y3KUI
y4acTOK KpHBOH (IIMpUHA ydacTKa 3a1aéTCsl B HACTPOUKAX).

[Ipu ycTaHOBKE KacaTeJLHOM [0 IBYM TOYKaM HEOOXOIUMO OTMETHUTh JUAINa30H, KpalHue TOYKH
KOTOPOTrO 1 OyIyT ONMOPHBIMH TOYKAMHU JJIsl YCTAHOBKH KacaTeIbHOU. I OTMETKH iMana3oHa
HEOOXOAMMO Ha)KaTh JIEBYIO KHOIIKY MBIIIH HA Tpa(uKe B HAYAILHOM TOUKE JUAIAa30Ha, He OTIyCKas
KHOIIKY IIPOBECTH J0 NPaBOM TOYKHU U OTITyCTUTH KHOIIKY.
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4.9 BbluntTaHne 6a3oBOM NMUHUU

JlanHast pyHKIMS MOXKET OBITH TOJIE3HOM, €CIIHM peasibHasi 6a30Bast JIMHUS KPHBOW UMEET
3HAYUTEJIbHBIE TIAPa3UTHBIE M3THOBL. J1JIs1 OCYyIIeCTBICHHSI 3TON Onepalii BaM HEOOXOANMO UMETh
3apaHee MOATOTOBJICHHBIH (ai ¢ TycToi (0e3 TMKOB ) 0a30BOH JIMHKEH TOYHO TAKOH e JIIIMHBI 1
WMEIOIIEH TaKue ke M3THUObI (HampuMep Takoi (ail MOXKHO MOMYYHUTh C MOMOIIBIO MPOBECHUS
JKcTIepruMeHTa 06e3 BEIIECTB, HO MPHU MPOYUX PABHBIX YCIOBHSX, JIMOO MOIYYHTh M3 CaMOW KPHUBOH ¢
TIPEBPAICHUSIMH, TTyTEM «CPE3aHMS THKOB ¢ TIOMOIIIBIO JIMHSMHOW MHTepHOJISIIN). UTOOBI

IPOU3BECTH BBIYUTAHNE BaM H606XO,Z[I/IMO CACIaTh CJICAYIOUICC:

1) otkpoiire B porpamme 2 ¢aiina - ¢ BeIYUTacMoi 0a30Bol TMHUEH U COOCTBEHHO C
00pabaThIBaEMOIi KPUBOM.

2) Cnenaifre TEKyIIMM OKHO ¢ 00pabaThiBaeMOii KpUBO (BBIOOP TEKYIIETO OKHA TPOM3BOUTCS

m MeHo “OkHa”)

3) Haxxmure KHOINKY “Bhrunranve KpuBbix” . [T0SBUICS AMajior KOPPEKIH 6a30BOM JIMHIM:

Koppexuua 6330800 AMHHH | x| |

EazoELIN
YHOEEHE

:
-

4) [lepetinure B OKHO ¢ BRIYUTAEMON 0a30BOM JHMHMCH (MCTIONB3YS MeH0 “OkHa’).

CHensiTe SKTHMEHEIM TO OKHO, AAHHEIE KOTOPOMD
Ebl X0THTE ERIMECTE M3 faHHEL: TEKY WS N0 OKHS
WM HasKMKTE KHOMEY "BeMecTR"

[Tt AEHHTE: | Jakpeme |

B nuanore ynpaBieHus: BRBIYUTAHUEM HAXKMUTE KHOIIKY “BbluecTh”’. Pe3ynbpTaT BelUMTaHUA
HEMEJIEHHO OTOOPa3HUTCsl B OKHE MCXOJIHOW KpHBOH. UTOOBI IOCMOTPETH Pe3yabTaT, OISITh
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BOCIIOJIb3YMTECh COOTBETCTBYIOIIUM ITYHKTOM MeHIO «OKHa». Eciu NpoM30IuIo CIMIIIKOM CIWIBHOE
CMENICHNE KPUBOM BBEPX WIHM BHH3, H3-3a YETO BEPIIVHBI [IMKOB OKA3aJIMCh CPE3aHHBIMH, BB MOXKETE
OTMEHHTH ONEPALMIO BHIYUTAHUS, HAXKaB KHONKY “OTMEHUTH”. 3aTE€M IpHU NIOMOITM ABWKKA “ba3oBbIit
YPOBEHB~ yCTaHOBUTE 0Aa30BBIN YPOBEHb MOBBIIIE FITH TIOHIDKE, M CHOBA MPOM3BEIHUTE BHIYHTAHIE.
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5.1

HacTtpounka n kanmbpoBka

B nanHOM pa3zene onmMchIBaIOTCS HACTPONKHU MapaMeTpOB MPOrpaMMBbl, a TaKkKe KaJuOpoBKa
npubopa. HacTpoiiku nogpasaesitorest Ha aBa pazaena — “Hacrpotiku nporpammer” u “Hactpoliku
nproopa”. KammbpoBka npudopa sSBISETCS HEOOXOIUM O MPOIIETYPOM IS YCTISIITHOTO BBITIOTHEHUS
sKcriepuMeHToB. HecMoTps Ha TO, 4TO MpUOOp MOCTABIAETCS MPEIBAPUTEIHHO OTKAJIMOPOBAHHBIM,
JUTSL JOCTWKEHUS Y OIS PYKaHUS BEICOKOM TOYHOCTH SKCTIEPUMEHTa, HEOOXOIMMO YMEHHUE
OCYILIECTBIIATH CAaMOCTOSITENHHYIO KaTMOpOBKY npubopa. [1pubop kamidpyeTest mo TpéM

napaMeTpam:

1. KaimOpoBKa MIKaJbl TEMIIEPATYPEL 00pas3na

2. KaymOpoBKa IIKaJIbl TEIIOBOrO IOTOKA

3. KaimOpoBKa IUIONIAIH TEPMHUYECKUX MKOB (KAJIMOPOBKA II0 TEIUIOTE)

.& BHumaHue! lNMocnedosamenbHOCMb 8bINOAHEHUA KAAUBPOBKU 00AHHA CMPO20
coomeemcmeosame yKa3aHHol eeiwe. He cnedyem Hapywame nociedosamenbHOCMb
Kanubposku. Hanpumep, ecau KanubposKka WKanbl memnepamypbl 06pasua HeKOPPEKMHQa,
ocmasbHbie Kaaubposku 6ydym 3a86e00MO HEKOPPEKMHbIMU !

HacTtpounkun npnbopa

Hacrpotiku nprioopa 3a1aroT napaMeTphbl OTOOPAXKECHHS CBOWCTB KCTICPUMEHTAIBHBIX JTAHHBIX, &
Taxke MapamMeTpbl caMoro npudopa. J{as OTKpeITHI OKHA HACTPOEK MpHOOpa BhIOEPHTE MyHKT MEHIO

“CepBHC -> HACTPOUKH MprOopa”, MO0 HAKMHUTE KHOTIKY 2 Ha nanem HMHCTPYMEHTOB.
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Hacrpoiikn npnGopa - USB UNI 24bit x|
~ HauansHele rpaHuusl oTobpamerus — | LUkans! npubopa
MuriMaxc

Temnepatypa ot (°C) IZDJT -129 Bpema Im

TemnepaTypa Ao (C) IF 553 TeMnepatypa I“C vl Il— 3HEKOE
Tennosoi noTox oT (M) Im IE Tennosoi NoToK Im Il— 3HaKoB
Tennosoi noTok Ao (M) 148,35 lﬁ Pacd4&T TennoTsl Im IZ_ 3HAKOB

~ HacTpoiikii SKMEpUMEHTS ~ YcTaHoekK npubopa
MonHaa AnMTensHoCTE {CeK) ISU— Tun uHTepdeica LISB UNT 24bit _I
BepMA cTpaHLEl (ceK) IGU— YacToTa onpoca {(fw) |25 =
"MepTeas” soHa (MCek) I‘.IDDD— MpopexvEaHIre | 0O-Her
CKOpOCTh Harpesa (rpan fuaH) Im Anpec nopTa USB 001 7

]

- H i i
I E4ANEHEIA PEXIM ITennl::Bon NoToK j
- ¥npaenenwe npubopom
CTon M coXpaHuTe daiin j " Her " Crapt/CTon (% Mporpamma ‘

~ KanubposodHble Tabnus!

Temnepatypa Ibemperah..lre.ﬂ:l j e~
TennoBoiA NoToK Idiff_heat.ﬁ:l j PamonoseHHe
TennoTa Iheat.ﬁ:l j geinas.

' OK | i o v coxparms | 2 Momows

HauasbHbIE TPAaHUIIBI OTOOPaXKEeHUA

JlaHHbI OJIOK COAEPKUT HACTPOMKH, KOTOPBIE 3a7]al0T HaYaJlbHbIE ¥ KOHEYHbIC 3HAYCHHS Ha
mkanax X 1 Y rpadwka B pa3IMIHbIX peknMax. HacTpanBatoTest clieAyroIMe napameTpsl:

Temnepamypa om, Temnepamypa 00 - Ha4uaIbHOE ¥ KOHCUHOE 3HAUCHHUE JJISI ILIKAJIBI
TEeMIIepaTypbl, KOTOpoe OYJIET M0 YMOTIAHHUIO UCTIONB30BATHCS TIPH CO3/JaHNN HOBBIX (pailiioB
HKCTIEPUMEHTOB. 3HAUEHMS IaHHBIX MAPaMETPOB HE MOTY BBIXOAMTH 32 MUHUMAJIBHYIO U
MAaKCHMaJIbHYIO TPaHHUIB] 3HAUEHHN TEMIIEPATYPhl, PACCUYNTAHHBIX HA OCHOBE TEKYyIIEH
KaJIMOpOBOYHON TaOJIMII 110 TeMIIepaType (JaHHbIC MpeaebHbIe 3HAUCHUS OTOOPaKEHBI PSIOM C
TIOJITMY BBOJZIA JAHHOT'O TIapaMeTpa, B KojoHke "Muw/Maxkc"). B ciydae, ecim ycTaHOBICHO
BBIXOJISIIIIEE 32 TPaHMIBl 3HAYEHHE, OHO OyJIeT aBTOMATHIECKH OTKOPPEKTUPOBAHO 10 OJIIDKAMIIIErO
npeJIeITbHOTO

Tennosoii nomok om, Tennogoit nomok 00 - Ha4AIBFHOE ¥ KOHEYHOE 3HAUCHHE JJIS IIKAJIbI
TEIUIOBOT'O TIOTOKA, KOTOPOe OY/IET M0 YMOIYaHHIO UCTIONB30BATHCS TPU CO3JaHIH HOBBIX (haiiioB
IKCTICpUMEHTOB. J[aHHBIC 3HAUCHUS TAaK)KE aBTOMATHIECKH KOPPEKTUPYIOTCSI, €CIIM BBIXOIAT 32
IPaHUIBI MUHIMAJILHOTO M MAKCHMaJIbHOTO 3HAYCHHIL, pACCUNTAHHBIX HA OCHOBE TEKYIICH
KaJMOpOBOYHON TaOHIEI 110 1u(depeHIMaNIbHON TeMIiepaType (AaHHbIe Mpe/ebHbIC 3HAUCHUS
oTo0paskeHbl psiaoM, B KosoHke "Mun/Maxkc")

Hacrtpoiiku skcnepuMeHTa

I[aHHBIﬁ 010K 3a1a€T HAYAIbHOE 3HAYCHUE JJIST O6HI€I>'I JJIMTCIJIbHOCTH SKCIICPUMECHTA, 4 TaAKXKC
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JUTVHY OTHOM "CTpaHUIBI" JaHHBIX:

Obuiee 6pema — onpesersieT MOIMHOE BPeMsI SKCTIEPUMEHTa. DTOT MapaMeTp BIMACT TOJIBKO Ha
o01yto nmHy rpaduka npu orodpakennn 100% rpaduka. B ciydae, ecim Bo BpeMsi CKaHUpOBaHUS
JUTITEJIBHOCTH SKCIIEPUM €HTA TPEBBICIIIA M3HAYAJIBLHO 3aJaHHOE BpeMs, JUTHHA rpaduka OyaeT
yBEJIMYCHA aBTOMAaTHICCKH

Bpema cmpanuybt - NIMTEIHHOCTH OHOM CTPaHUIIBI CKaHUpoBaHUi. CTpaHHIA CKaHUPOBAHUS
TI03BOJISIET TIPY CKAHUPOBAHUM OTOOPaKaTh Tpadik B BUAE HECKOJBKO MOCTICI0BATENbHBIX ""CTpaHuT ",
KOTOpBIC OyayT "MepesMCThIBATLCA" 10 XOAY MOMyYeHrsl TaHHbIX. DT0 AaéT Oomnee ymoOHoe
0TO0pakeHHEe BO BpeMsI CKAaHMPOBAHMS JaHHBIX B JUTUTEIBLHBIX SKCTIEPUMEHTaX, Koraa OyaeT BUIHa
TOJILKO YacTh rpaduka Ha Tekyiel crpanmie. Ecim, Hanpumep, BbI 3a1amu ctpanuviyy B 600 cexyHa
(10 MmunyT), TO ANIMHA OcH X B PEKUME CKAaHUPOBAHMS yCTaHABIMBAETCS B 10 MUHYT, ¥ KaK TOJIBKO
npoxoaut 10 MUHYT M KpHBast TaHHBIX JIOXOIUT 10 TIPAaBOTO Kpasi OKHA, MPOUCXOIUT aBTOMATHIECKOe
“IepeMcThIBaHNe” CTPaHUIIBI Ha clieayiomme 10 MUHYT U KpHBasi HAUMHACT MPOPHCOBHIBATHCS CHOBA
OT JIEBOTO Kpast OKHa. HaBurarpro Mex 1y CTpaHHLIAMH MOKHO OCYIIECTBIIATD MPU MOMOILH
“cxpomtepoB” rpaduka. CTpaHHIIBI aKTyaJIbHBI TOJIFKO B PEXKIME CKaHUPOBAHWUS, TI0 OKOHY AaHUN
CKaHHUPOBaHWS rpa(VK BHIBOAMTCS MOJHOCTHIO, O€3 yueTa cTpaHull, B ciydae, ecium Bbl He XOTHUTE
UCTIONBb30BAaTh CTPAHUIBL, IOCTABHTE JIJIMHY CTPAHHIBI PABHOW 00IIEMY BPEMEHH

@ BHumaHue! fnuHa cmpaHuybsl u o6u4€e 8pemMA HUKAK He 8/1UAK0M Ha MAaKcumMmdasibHoe epemMA
CKAQHUPOBAHUA, OHO HU4YemM He oepaHu4yueaemca

Mepmeas 30na - BpeMsl 3aJICPXKKH [P CTAPTE CKAaHUPOBAHMS, B TEUECHUM KOTOPOTO JIaHHBIC HE
CUMTBIBAIOTCA € NMPUOOpPA, U COOTBETCTBEHHO, HE PETUCTPUPYIOTCS. DTa 3aJepKKa MpeJHa3HauEHa
JUJISL TIPOITyCKa BO3MOXKHBIX TIEPEXOIHBIX MPOLIECCOB, KOTOPbIE MOT'YT IPOUCXOAHTH B TEPMOOJIOKE TPH
BKJIFOUECHMM HAIpEBa, TaK KaK BO3MOYKHBIE NIEPEXOHbIE IPOLECCHI NOPTAT KAPTUHKY HOJIE3HOTO
CHUrHaJIa SKCTIEPUMEHTA W He HeCyT moJie3Hou uHpopmarwm. JlanHast QyHKIHS aKTyaabHa TOJIBKO IS
BapuaHTa Mpudopa ¢ aBTOMATHYECKUM YIPaBJIECHUEM U3 MPOrpaMMbl

CKO])OCI’"b Hazpeesa - CKOPOCTDb HAarpeBa 1o yMOJI4aHUIO JJIs1 HOBBIX OKCIICPUMCHTOB

Jleticmeue no okonHuanuu npozpammel - 1eHUCTBHUE, KOTOPOE BBINONHIACTCS aBTOMATHYCCKH Kak
TOJILKO 3aBepIIaeTcsl IporpaMMa yrpaBJIeHUsT IPHOOPOM :

= Her neicTBus

» CTOl CKaHUPOBAHKE - IPOM3BECTH OCTAHOBKY TPOIECcCa CKAHUPOBAHHS

* CTomn ¥ COXpaHUTh (hailit - MPOU3BECTH OCTAHOBKY MpoLiecca CKAaHMPOBaHMS U aBTOMATHIE€CKU
COXpaHUTh JlaHHbIE CKaHupoBaHws B ¢aitl. K umenn daitna 0yaet 1o6aBiaeHo TeKyiee BpeMs,
JUTSL TOTO YTOOBI HE TIEpe3aIrcaTh y)Ke CyIIECTBYIONMHI (hailll ¢ TAKMM HaUMEHOBAHHEM.
ABTOMAaTHUECKOE COXpaHCHUE TIPOM3BOMIUTCS B MANKY (paiiioB JaHHBIX, KOTOpast 3a1aTCs B
HACTPOWKAX NPOrpaMmbl
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Ixasp mpuGbopa

JlaHHbIi OJI0K 3a4a8T ¢AUHMIIBI OTOOPaKSHHS IS IIKaJl rpaduka. HarmeHoBaHus mapaMeTpoB
0JI0Ka COOTBETCTBYIOT HAVMEHOBAHUSAM IIIKAJT

YcTraHOBEKU IPpUOOpa

JlaHHbIi1 OJIOK CONEPIKHT armapaTHbIC MapaMeTpbl pUOopa.
Tun unmepgheiica — noka3piBaeT, KAKOH THIT IMPPOBOrO HHTEpdeiica ueronmb3yercs. [Tpu

Ha)KaTHH HA KHOTIKY _| OTKpoeTCs MHPOPMAIMOHHOE OKHO IMapamMeTpoB IMdpoBoro narepdeiica.
Tam e BBl MOXKETE MPOTECTUPOBATH CBSI3b MPOrpaMMbl U PHOOPA

Yacmoma onpoca — onpesiesieT, CKOIbKO TOYEK JaHHBIX B CEKYHIY Oy/IeT CUNTHIBATHCS C
npudopa. B 3aBrcuMocTy OT THNA MHTEp(Eiica mproopa TaHHBII MapaMeTp MOXKET OBITH
HAaCTpauBaeMbIM, JIMOO HET

Adpec nopma — ajpec nopra K KOTOPOMY MOAKIIIOYEH nprbop. He m3Menstiire 3ToT mapameTp
0€e3 0CO3HAHHOI HEOOXOAUMOCTH

Hauanvnotit pexcum — pekuM OTOOPAKCHHUS, C KOTOPOTO HAYMHAETCS CKAHUPOBaHKE. BhI
MOXETE BBIOpaTh pekuM - TeruioBoii MOTOK WK TeMIIepaTypa, KOTOPbIi OyeT BBIOpaH MpH CTapTe
CKaHHPOBAHMS.

Ynpaenenue npubopom — pexumM ynpasieHus IpUOOPOM, YCTaHABIMBAEMBIHN M0 YMOTY aHHIO
JUTSL HOBBIX SKCTIEPMMEHTOB. UTO TaKkoe yrpaBlieHHe TIPHOOPOM OIMCAHO B pa3Jielie YIPaBIICHHE
CKaHHUPOBAHUEM

KasmopoBouHbI€e T a0 IIbI

JlaHHBII OJIOK TIO3BOJIICT YCTAHOBHTH KAJIMOPOBOYHBIC TAOJMITEI A1 TiepeBoaa 3HaucHui [{ATL
nprbopa M3 OTCUETOB B peaibHbIC ¢IMHUIBI JIJISI TEMIIepaTypbl 00pa3siia, TEIUIOBOro MOTOKa 1
TEIUIOTHI.

Kaxxnas kamOpoBodHast TaOJMIa XpaHATHCS B OTJIETBHOM (paiiie u mmeeT pacmmpenne "tbl".
OtH (ailiel XpaHATCS B CHIELMATIBHOM Marke, pacHoloXKeHHe KOTOPOM 3aBUCUT OT THIIA OIePalMOHHOM
cucteMbl. OTKPBITH 3Ty ManKy MOXHO 10 KHorke "Pacnonoxenue ¢aitnos...". [1pu m3smeHeHnn
YCTaHOBKH JTINOO KaJIHOPOBOYHON TaOJHIIBI OHA 3arpy’kaeTcs B aMsITh Tociie HakaTws KHOrkH "OK".

®,£[/1ﬂ moeo, Ymobebi nepeHecmu 8 rpo2pammy KaaubposoyHsle ¢alinel, nocmasnsemsie
omoesnbHo, cM. NopA0oK delicmesuli 8 pazdese [lepeHoC HACMPOEK U KasAUbBPOBOK.

3HaueHs IapaMeTPOB BBl MOXKETE COXPAHUTD 10 YMOTYAHHIO, YTOOBI IPH CJIEAYIOLIEM 3aIyCcKe
NporpaMMbl OHM UMEJIM COXpaHEeHHbIE 3HaueHus. [y aToro Bam cienyer Haxath KHoKy “OK u
coxpanuTh . JI1s yCTaHOBKH NapaMeTPOB TOJIBKO IS TEKYIIEH CeCCHr paOOThI ¢ MPOrpaMMOi
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Ha)xmMure Toiabko "OK".

5.2 Hactpounku nporpamMmmbl

53

JIy1st OTKPBITHS OKHA HACTPOEK MPOrpaMMBbl BEIOepHuTe MyHKT MeHio “‘CepBuc -> HacTpoiiku

.
NPOrpaMMBbI”, WX KHOTIKY Ha MaHeJM HHCTPYMEHTOB. OTKpPOETCS AUajior0OBOE OKHO,

I/I306pa)KCHHOG Ha PUCYHKC:

HacT poiikn nporpaMMbl il

OcHoBHEIE |DI‘ID€.H.E.I'IEHHE MMKOE I

— CKaHWpoBaHWe

MpHopuTET IHm3m-1L'-'1 j
¥ MuHefHaA MHTEPNONALMA AaHHEIX

{7 DMKOAPOBaHHEIA MaowTal

% PacwMpAeMbli MacwTah

MapaMeTpbl oTobpameHma
¥ OTofpaats ceTky

W OnNTUMM3ALMA NPOPHCOBKKM KPHBOIA

W AHTHaNMacHHr KprBoi

— Dainkl 4aHHBX

Manka No yMoYaHKo ¢ GainamMM 4aHHbX

IC:\Prnjects‘I,DeI|:|hi‘I,DSCTnoIq‘Iresnurces‘l,da’ﬁ_ﬁles‘lStd

PervcTpaws Galinos C pacwMpeHnen 'dsc’ B cMCTEME

0Ofzaop... |

3aperucTpMpoBaTh |

B DI'IDeJII,E.I'IEHME KaCaTENbBHbIX

[1anasoH AaHHEIX KPMEOH ANA pac4éTa KacaTeneHol (Mek) IEEJUU

— CrnakMeaHne

Konwgecreo TOHEK, NO KOTOPEIM BEAETCA I NEXWMBIHWME. 32

War Touex: 2

War crnakueanna: 24

o

QK OK W coXpaHuTe
v =

2 Momowes

B JAaHHOM OKHE Bbl MOXKCTC HACTPOUTH IMapaMETPhI IPOrpaMMBI, pa3ICJICHHBIC HA JIBE€ BKIIAAKH U

CTPYIIHMPOBaHHBIE IO 00ILEMY NPU3HAKY:

CxkaHupoBaHue

Hpuopumem - Bel MOXXeTe U3MEHHUTH MPUOPUTCT MpoLECCCa CYUTBIBAHUA U 0T06pa)KeHI/IH

JTAaHHBIX BO BpeMsI CKaHHpOBaHMA. M3MeHeHrne 3Toro mapaMerpa MOXXeT NMOTPeO0BaTHCS TONBKO B
cilydae npo0JieM Npu CKaHUPOBAHUM — MEJIJIEHHasl IPOPHUCOBKA, BBICOKas 3arpyska npoueccopa. bes
HEO0OXOAMMOCTH HE M3MEHSITE HACTPOHKY ITOT0 IapaMeTpa.
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Juneiinana unmepnonayua 0aHHBIX - B CIIydae, €CJIM IIPU CKAHUPOBAHVM B JaHHBIX BO3HUKIIU
MPOITYCKH TO MPOIYLICHHBIC 3HAYEHUS UHTEPIIONMPYIOTCS JHUued. Ecim nannbii (riakok He OTMEUEH,
TPOITYILIEHHbIE JaHHbIE 3AIONHAIOTCS NOCJIEHAM CUMTaHHBIM 3HaUYeHueM. [laHHas HacTpolka
aKTyaJbHa TONBKO JIJIA YCTapeBIIEeTo BapuaHTa npudopa ¢ uarepdeiicom LPT

@ uKCHpPOBaHHBINA MacIITad, paclIMpsie MbIil MacIITad — JaHHbII IapaMeTp ONpeesisieT,
Kak OyzeT oTo0paxaThes rpaduK B pexXrMe CKaHHUPOBAHKS, €CIIM K HeMY ObUT IPUMEeHEH HHCTPYM EHT
"TIpubmmxenne". B pexunmve "OukcupoBaHHBIN MaciTad" ocymecTBisieTcs "ciekeHue"" 3a X010M
rpaduka BO BpeMsi CKaHMpOBaHKsI 0€3 M3MEHEHHS TPaHHI] CAMOU 00J1acTH NpHOmKeHHs. To ecTh,
KOT'JIa X0/ T€PMOAaHAJIMTHI €CKOM KPHBOH TOCTHraeT Kpasi OKHa rpaduka, 001acTh 0TOOpaKESHHS
aBTOMAaTHYECKH "'cABUraeTcs" B CTOPOHY, JJisl 0ToOpaskeHust "KoHurKa'" rpaduka ¢ 3armacom, Mpu 3TOM
HE TPOMCXOUT M3MEHEHMS TPAHHUIl caMOoii o0iacTu orobpakenus. "Pacumpsiembrii macirad”
obecreurBaeT aBTOMaTHIECKOE PACIIIMPEHUE TOM IPaHUIbI 00JIaCTH MPUOIMDKEHHS], KOTOPOH JOCTHT
"KOHYUK" TparKa BO BpeMsi CKaHUPOBAHHS.

ITapameTpsbl OTOOpaKEHUST

Omodpascams cemky - onpeniesieT, Oy1eT Wi HeT MPOUCXOANTH MPOPHCOBKA
BCIIOMOTaTeNbHOM ceTKU Ha rpaduke. Hactpoiika sToro napameTpa nponyOaupoBaHa B HIDKHEH
YaCTH OKHA TpaduKa, 11 OBICTPOro BKIIFOUEHUS U OTKITIOYEHUS CETKH.

Onmumusayua nPpopuUco8Ku Kpueoil — ¢ MOMOLIBIO 3TOT0 apaMeTpa JOCTUTAETCs YCKOPEHHE
TIOJTHOM TIEPEPHUCOBKH rpa)riKa Ha MEIJICHHBIX KOMIIBIOTEPax, OCOOCHHO B ciiydae OOJbIIOro
KOJIMYECTBA KaHAJIOB.

Anmuanuacunz — yMeHbIIAeT "CTYNEHUATOCTh'" 0TOOpaskeHNs KprBoi. O THaKO, CUIIHHO
3aMeIsIeT CKOPOCTh 0TOOpakeHns rpadka Ha MeJIJICHHBIX KOMIIBIOTEpax.

@ BHumaHue! flaHHbil napamemp He MeHsiem camu OaHHbIe Kpuegoli, He Npou3800um HUKAKO20
C21ancuBaHUA OaHHbIX, YMO MOXem oKa3ameca Ha nepeaobili 832140, MaK KAk omobpaxceHue
e2paghuKka cmaHo8UMCA HECKO/bKO bosee "naasHoim",

DaiIbl JaHHBIX

Ilanka no ymonuanuio ¢ gaitnamu oannsix - Bel MOXeTe 3a1aTh MAIKy, KOTOPas IO
YMOTYaHUIO Oy/IeT OTKPHIBATHCS MPH OTKPBITHU U COXpaHeHNH (QaiioB MporpaMMBbl. B aTy ke manky
COXpaHsAtoTcs (hailibl €CiM yCTaHOBICHO aBTOMATHIECKOE COXpaHeHHe (pailiioB CKaHUPOBAHMS

Pezucmpauusn aiinos npozpammet. I1pu HAKaTHH COOTBETCTBYIOIIEH KHOMKY B Baleit
cucteMe OyJeT 3aperiucTpUpOBaHO paclMpeHye (paiiioB MporpaMMBbl, TAKMM 00pa3oM, BBl CMOXKETE
OTKpBIBAaTh (pailiibl B porpaMMe HampssMyro u3 npoBoaHuka Windows. Bunvanwve! JlanHast GpyHKIms
BBITIONHACTCS] aBTOMATHUYECKH TPU YCTAHOBKE MPOrPaMMBI.
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OnpeaesieHue KacaTteJbHBIX

Jluana3on 0annpix Kpueoil 0na onpeodesieHusa KacamenpHplx — "IIMpUHA" y4acTKa KPUBOH,
KOTOPBIH UCTIONB3YETCS B KAUECTBE UCXOIHBIX JTAHHBIX IS YCTAHOBKU KaCaTeIbHOM 10 OJ[HOM TOYKE.
Ecnm xapakTep Balmx JaHHbIX TaKOW, YTO KacaTelbHasl yCTaHABIMBACTCS HEKOPPEKTHO, TIOMPOOyiTe
MOBapbUPOBATh TAHHBIM IapaMeTp

Cria:xupaHue

Konuuecmeo mouex, no Komopwvim eedemca c2na)xcuganue — KOIMIecTBO HCXOIHBIX TOYEK,
KOTOPBIE UCTIONB3YIOTCS MPH pacuET OHOM "'criiayKeHHON" TOYKM Ha KpHBOU. [I0OIDKHO OBITH HE MEHee
4-x

Hlaz mouex - paccTOsTHUE MEXTy UCXOIHBIMU ToukaMU. [IpomsBeneHue mara TOUEeK Ha MX
KOJIMYECTBO JAIOT MMPHHY "OKHA" JAHHBIX, KOTOPOE UCIIONB3YeTCs IS pacuéra CIria’keHHOM TOUKH.
Ecnu miar paBeH euHuIIE, TO IIMPUHA OKHA PaBHA KOJIMYECTBY UCXOJHBIX TOUEK

Ilaz cznarcusanusn - pacCTOSHAEC MEXKIY CTIIAKCHHBIMHU TOYKaMU. Eciu OHO OoJIbIle e THHUIIbI,
TO TIPH CTIIAKUBAHUM BBIYHCIISTFOTCS CTIIAKSHHBIE TOYKH, KOTOPBIE 3aTEM COCIHHIIOTCS MPSMOI
mvHved. PexoMenayeT cTaBuTh AT cTiaKMBaHust He Oonee 1/2 oT 4acToThI onpoca JaHHBIX, B
MPOTHBHOM CJTydae BO3MOXKHO CJIMIIIKOM CWIBHOE CTJIa’KMBaHWE C TIOTEPEei moje3Horo curnana. bonee
MOAPOOHO O BapHaHTaX CIIa)KMBaHUU CM. B pasjeiie "Criakusanue rpaduka’

OnpepeseHue MUKOB

Onpedenenue KacamenbHoil nepeonezo ponma nuKa - BIUAET HA METOJ OIpeIEICHUS
KacaTeJbHON K NepeiHeMY (pOHTY MUKa MpH OTMETKE MHKa. JTa KacaTelbHas Heo0Xoauma i
YCTaHOBKH MH(OPMALMOHHOM TOUKH B MECTE Hadalla TEIUIOBOro NpeBpaleHust. Ecim Bl cTaBure
atoT mapameTp B “Tlo neperudy (poHTa MMka” TO KacaTesbHas OyAeT NPWIOKEHA K TOYKE TIEPBOTO
neperuda (poHTa IMKa, T.€ B TOU TOUKE TJe NepeaHsIs HAKIOHHAS JIMHU [IMKA MEHSIET X0 W3MEHEHUs
CBOETO yIJIa K TOPH3OHTaNILHOM ocu. Ecii BeI cTaBure 3ToT napametp B “Tlo kacanmo ¢ponTa” TO
KacaTeIbHOU OyeT npsiMasi IPOBEICHHAS U3 BEPILMHBI [IMKA U KACAIOMIAsACs TEPMOaHAIUTUIECKON
KpUBOH Ha y4acTKe NepeHero (ppoHTa muka.

Onpeodenenue nauana nuka - OTHOCUTCS K yCTAHOBKE MH(OPMAIMOHHON TOUKM Hayaja MuKa
TpY OCYIIECTBIICHAH OTIPAIF OTMETKU TEPMHUIECKOTO TIHKA, @ IMEHHO OTPE/IEISeT T/Ie CTaBHUTh
MH(OPMAIMOHHYIO TOYKY, 0003HAYAIOIIYI0 HA4aJIo TEIUIOBOTO MPEBPAILCHHS:

1. B camom Hauane oTkiIoHeHHs1 Xona kprBo# ("Hauamno 6a3oBoit")

2. B mecTe mepeceyeHns KacaTelbHOH K iepeTHeMY (pOHTY mHKa ¢ 6a3oBoii maueit ("Havamo
¢ponra")

3. B mecte NEPCCCUCHU MPCATIOIaracMoro rnepriciauKyeipa OT CCpcamntbl KacaTeJbHOM K
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5.3

nepeareMy ppoHTy K 6a30Boit JmHnK mvka (“CepeanHa (ponra’)

WiutrocTpaimst napaMeTpOB ONPE/IeIICHIs Hayala THKa MPEICTaBICHA Ha PUCYHKE:
! | |
2. 3.

dT=0 546 °C
T=237.035 °C

528 928 I 928 Mo
dT=0,023 *C
T=235 366 °C

dT=-0,016 °C
T=134,252 °C

Onpeodenenue 6a3060i TUHUNW NUKA - TIO3BOJIAET ONPEEISITh OA30BYIO JIMHUIO ITHKA ABYMSI
criocobamu:

= JlunHeiHoM MHTepHONSIIME, KOra HauadbHas U KOHeUHAasl TOYKH IMMKa Ha KPUBOW COEUHIIOTCS
NpsSIMOM JIMHKEH, ¥ OHA SIBJISICTCST 0a30BOM JIMHHCH ITHKA

= ["opu3oHTaNIbHOW JIMHKEH, KOTJla OT HauaJIbHOM TOUKH MUKA Ha KPUBOM MPOBOJIUTCS
TOpPHM3OHTAJbHAS JIMHKS, TAPAJUISIIbHASL HyJIeBOW JIMHAM TpadrKa, 10 TOYKH, IEPICHIUKYIISP OT
KOTOpOH K KPHUBOI IIepeceKaeT TOUKY KOHI@A IHKa

YyecmeumenbHOCIb OnpedesleHus NUKA - TIO3BOISIET YCTAHOBUTH 3HAUeHHE (B aOCTpaKTHBIX
€JIMHUIAX) MUHIMYMa OTKJIOHSHMS XOJ1a KPUBOH JjI onpenesienns Havana mvka ("Hrokaunid mpenen'),
¥ MUHUMYMa BbICOTBI oTKIIoHeHws ("BepxHuii npenen"). JlaHHbIN MapaMeTp uMeeT 3HAYEHHUE TOILKO
JUTSL PeXKUMa aBTOMATHUIECKOTO OINpEe IeICHHSI TPaHHUI] TEPMUYECKUX TTMKOB.

3HavueHMS apaMeTPOB BBl MOKETE COXPAHUTH 10 YMOIYAHHIO, YTOOBI TPH CIIETYIOMIEM 3aIyCKe
MporpaMMBbl OHM UMEJTM COXpaHEHHbIE 3HaueHus. J[J1s 3TOro BaMm cleayeT HaxkaTh KHOMKY “OK u
coxpaHuTh . [y ycTaHOBKM MapaMeTpOB TOJIBKO AJIs1 TEKYIIEeH ceccrur paboThI ¢ POrpaMMon
Haxxmure Toibko "OK".

Kannb6poBka wWwkKanbl TemnepaTtypbl obpa3ua

KamOpoBka mkasbl TeMIepaTypbl 00pasia sBisieTcs: 6a30Boi KaanOpoBKOH mpruoopa.
Kam6poBku U1 Apyrux HIkaj Npy HEOTKaJIMOPOBaHHOM TeMnepaType o0pasta OyayT HEKOPPEKTHBI.
KambpoBka mpom3BOIUTCSI B HOPMAJIbHBIX YCIIOBUSX, PUOOP TIEpe]] 3TUM JTOJDKECH OBITh BBIICP)KaH
TpY KOMHATHOM TeMIlepaType He MeHee 12 4acoB.

Ecmm xammbpoBka nprdopa e Hu pa3y He BBINIONHAJIACH, M B TIPOrpaMMe OTCYTCTBYIOT (haiiibl ¢
KaJIMOPOBOYHBIMHU JIAHHBIMH, TIPH 3aITyCKe TporpaMMa BhIJIACT COOTBETCTBYoIee coodIienue. J{s
TOT0 YTOOKI MPOM3BECTH KAMOPOBKY IIIKAJIBI TEMIICPATYPhl 00pa3Iia, BHITIOIHATE CJIC YOS
NEeUCTBHA:

1. IToaroroBpTE KaKk MUHUMYM 2 BBICOKOUHCTBIX PENEPHBIX BEILECTBA C M3BECTHBIMU
napaMmeTrpamu. Hampumep, 3T0 MOTYT OBITH METaJUIbI - HHIMIA, OJOBO, IMHK. YeM OorbIe
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pEeIepHBIX BEIECTB OY/IET UCTIONB30BAHO /I KAJIMOPOBKH, TEM BBIIIE OyIET TOYHOCTh
TeMIIepaTypHBIX MOKa3aHuil. BakHo, 4TOOBI TEIWIOBEIMH 3 (eKTaMu perepHbIX BEIEeCTB ObLT
OXBa4€H BECh TEMIIEPaTypHbIH JHana3oH nproopa

2. [TomecTure penepHOE BEMIECTBO B TIYb W BKIFOYUTH HATPEB. [[OMycTUMO TIOMENaTh 1Ba
Pa3JMYHBIX BEMIECTBA C CYNIECTBEHHO pa3HeCEHHBIMH TI0 TeMIiepaType dpdexramu
OJTHOBPEM €HHO, Ha pa3HbIe siueiiku neun. MakcuMmanbHasi TeMIiepaTypa HarpeBa JI0JDKHA
MPEBBINIATH MAKCUMAaJILHYIO TEMIIepaTypy TETuIoBoro 3dexTa pernepHoro BeIecTa.
CKOpOCTh HarpeBa kKenaTeIbHO YCTAaHOBUTH HEBBICOKOH, 4..8 °C B MUHYTY.

3. 3anycTure nporpaMMy, HaxMuTe KHOIKY "Co31aTh HOBOE OKHO" 2. B CO371aHHOM OKHE
Ha)XKMUTE KHOTIKY “CBoiicTBa”. B oTkpbIBIIEMCs auajore B none “Illkana remnepatypbr”’
ycraHoBure 3Hauenue “Orcuétel ALIT”, B none “Illkana TemwoBoro noroka” ycTaHOBUTE
3Hadenue “Otcuérel ALIT”. Haxmure kHonky OK.

4. Haxxmure xHorky "CkaHupoBaHue" E ITosiBuTCS muanor ynpasjeHUs MPOLIECCOM
CKaHUPOBAHHMS

5. Haxwmure kHorky “Craptr”. Ha skpane HAauHET prcoBaThcs rpaduk TepMudecKoi KpuBoid. B
MPaBOM BEPXHEM YTy OKHa OymeT oToOpaskaThCs TEKyIlas TeMreparypa oopasna. Tak kak
BBI BBIOpaH peskuM oToopaxeHus B orcuérax AL, To oToOpakenue o Texyiei
Temrneparype OyJeT B 9THX Xe eAnHuax. JJoxkaurech OKOHYaHus 1MKJIa HATpeBa, YTOOBI C
BEIIECTBAMH B sTYEHKax MPOM3OILTH TeIuioBbie 3¢dexTsl. [locne 3Toro B quasore
CKaHMPOBaHM HAXKMUTE KHOIKH “OcTaHOBUTH U “3akpbITh”. KapruHa ¢ addexramu 1omKkHa
OBITH aHAJIOTMYHO NPEICTABIICHHON HA PUCYHKE HIDKE (HO TOJBKO 0€3 OTMETKH U 3aKpaCKH
TEPMHUYECKHX TMKOB).

6. Tenepr Bam Heo6xonuMo y3HaTh Te 3HaueHus TemneparypHoro ALITT npubopa, mpu KOTOphIX
NPOM30ILTH (pa30BbI€ MPEBPAIICHUS PENIEPHBIX BEIECTB, YTOOBI IOCTPOUTH TIO 3TUM
3HAUYCHMAM KaJIMOPOBOUHYIO Tabimily. Bel MoXkeTe onpeaenurs 3TH 3HaUeHUsI KaK BU3yaJIbHO
— BPYYHYI0, TaK U C IOMOII[bI0 aBTOMAaTHUECKOr0 ONpeIeNICHUs TOYKU HavaJla TeIIOBOrO
apdexra. DTa TOUKA ABISIETCS MepeceUeHIeM KacaTeIbHbBIX K epeTHeMY (pOHTY
TEPMHUUYECKOT0 IMMKa ¥ UHTEPIOTMPOBAHHON 0a30BOM MMHMEH MvKa. J[71s1 HaXoKIeHnsT BCeX
TaKUX TOYEK BaM HEOOXOAMMO Ha)KaTh KHOIKY “ABToMarmaeckoe onpeaenenne BCEX

mikoB” K| na manem mHCTpyMeHTOB. [IporpaMMa NpoM3BEIEeT aBTOMATHIECKOE ONPEIETICHAS
TPaHUI] TEPMHUYECKUX NMKOB, ¥ BBl YBUIUTE NPUMEPHO TAKYIO KAPTHHY:
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AT, omaen,

1200
1000

a00

600
dT=113 otou.
400 T=-31% otou.

200

19368 oTCy * cek

dT=-1 a1cu.
T=-390 orcu.

il ——— 4 A e o
-200
9702 oTcH * cek
-400
-600

-800

400 450 500 330 &00 B30 o0 750 800 Loew.

['panuipB! TEPMUUECKUX TMKOB MOYKHO OTPEIAKTUPOBATH BPYUHYIO, IEPETACKUBASL MBIIIBIO
OrpaHUYMBAIOLME (3€JIEHbIE) JIMHUM ITHKOB.

OyHKIWST aBTOMATHIECKOTO OMPEISIICHIS TMKOB KOPPEKTHA TIPY MCTIONH30BAHUH BEICOKOYHCTHIX
peTepHBIX BEIIECTB, OAHAKO, €CJIM BbI HCTIONB3YETE JJI KAJIMOPOBKH JIPYTHE BEIIECTBA, TEIUIOBBIE
3(hPEKTH KOTOPHIX HEJOCTATOTHO BBHIPAYKEHBI, BBl MOXKETE OTMETHTH 3TH TETUIOBBIC 3(DEKTHI
BPYYHYIO, BBITIOJIHUB PYYHOE OTpeJielicHHE TEPMUIECKHX TMKOB. Y IAlITh TPAHUIBI YIKE
OTPEISTICHHBIX TTMKOB MOYKHO M3 KOHTEKCTHOTO MeHI0 rpaduka. [TomecTure Kypcop MBI MEXTY
HayaJlbHON U KOHCYHOM IPaHUIAMY TIMKA 1 HAXKMHUTE TIPABYIO KHOTIKY MBIIIM. B BhITIaaf01eM MeHio
OymeT KoMaH/Ia yaaJdeHHS OTMETKH IHKA.

B MecTe Havana TermoBoro agdekra OyaeT nocTaBlicHa HHPOPMAIMOHHAS TOYKa (MapKep) C
JnaHapIMHU 0 nuddepenmmansHoii Temmnepatype (dT) u remmnepatype (T). Mapkep ycTaHaBIHBaeTCs
aBTOMATHYECKH NPY OTMETKE MHKa. KOHKpETHOE MONOKEeHHE MapKepa ONpeaesieTCs TapaMeTpoM,
3a/1aBa€MbIM B HACTPOMKAX MPOrPAMMBbI:

= HayaJjo 0a30BOM JIMHUA [THMKa
» Hauano nepeanero (ppoHTa mmKa
» CepeavHa niepeiHeTo (ppoHTa MHKa
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dT=2416 arcy.
T=204% aTcu.

1524 oTod * ek

Jannbie mo TemnepaTtype oopasna (T) B Mmapkepe OyayT npencrasieHsl B orcuérax ALl B
popmare T=xxx. COBOKYIHOCTH JAHHBIX [0 TEMIIepaType 00pa3ia B OTCYETAX U COOTBETCTBYIOIIETO
CIPaBOYHOI'0 3HAUEHMS JJIsI TAHHOTO TEIUIOBOTO MPEBPALLEHHS B rpajycax MpeacTaBisieT coOoit
KaJMOPOBOYHYIO TOUKY. OTIHCaHHBIM CTIOCOOOM TOJyYUTE JAaHHBIE O TEMIIEPAType TEIUIOBOTO
NpeBpalleHys I BCEX PeIepHbIX BellecTB. JKenaTeabHo YTOOB! 11 Ka)KI0ro BelecTBa OblIo
MPOBEACHO HECKOJIBKO SKCTIEPUMEHTOB JIJIs1 YCPEIHEHHS! JaHHbIX.

ITocre mpoBeeHNs ceprr SKCTIEPUMEHTOB C Pa3HBIMU BEIIECTBAMH Y BAaC JTOJDKHA COCTABHUTCS
CJIE YOI CIUCOK:

Bemectso 1: Temnepatypa B orcuérax 1, TemnepaTypa B rpagycax 1

BemectBo 2: Temnepatypa B orcuérax 2, Temnepatypa B rpamycax 2

BemectBo N: Temnepatypa B orcuétax N, Temnepatypa B rpagycax N

K nonmyuenHoMy HaOOpy OMOPHBIX TOYEK HEOOXOIUMO 100AaBUTH €UIE OJHY — 3HAUCHHIES
nioka3anuii remnepatypHoro ALl mpu komHaTHOU TemnepaType. s 3Toro HeoOXoauMo ¢
BO3MO)KHO O0Jiee BBICOKOH TOYHOCTHIO MI3MEPHTH KOMHATHYIO TEMIIPATYPY, @ 3aTEM BBITIOTHATH
KpaTKOe CKaHMpoBaHHe 0e3 00pa31oB U 6€3 HarpeBsa, JIMILb JJIs TOTO, YTOOBI 3aNMCaTh MOKa3aHUA
temriepatypHoro AL npu komHaTHO# TemniepaType. Tak Kak TeIioBbIX Y3(QPEKTOB B JTaHHOM
JKCTIEpUMEHTE He OyAeT, TEeMIepaTypy B OTCUETAaX MOKHO TMOITY4YHUTh, YCTAHOBUB MapKep BPYUHYIO,

KHOTIKOM E Ha TMaHCJIM MTHCTPYMCHTOB.

Temneps y Bac MoAroTOBJICHBI BCE JaHHbIC AT (GOPMHUPOBAHKS KATHOPOBOYHOM TaOMIBI 11
HIKaJbl TeMIiepaTypbl oopasna. [ GpopMupoBaHus KaMOPOBOYHOMN BBITONHUTE CIIEAYIOIINC
JIeVCTBHYA:

1. Otkpoitre nyskT MeHio “Cepuc -> KammbpoBounas Tabmma: TemmepaTypa”

© 2022 CamapckKul eocydapcmeeHHbIU mexHU4YecKul yHugepcumem



60 Cucrema ACK

2. B nosiBUBIIIEMCSI OKHE B Ta0JIMIIE CJIeBa BHECHUTE MOJTyUICHHBIC KaJIMOPOBOYHBIC JaHHBIC.
J100aBIATh ¥ yIaJIATh CTPOKH U3 TAOJMIEI MOXHO C TIOMOIIHIO COOTBETCTBYIOIIMX KHOIOK. B
kononke "T, orcu" BHecure 3HaueHue TemmepaTypsl B orcuerax AL, B kononky "T, °C"
BHECHUTE COOTBETCTBYIOIIEE 3HaUeHne B rpagycax Llemscus. B komonke "Kommenrapwmit”
BHECUTE HAMMCHOBAHUE PETICPHOIO BEIICCTBA. BBeICHHBIC BaMU JJaHHBIC JTOJDKHBI OYTyT
BBITJISIIETH IPAMEPHO TaK:

-1957 23
-833 156,400
1134 413,500

K.orMHSTHAA TEMNEpaTYRa

Ll 1HE,

3. 3anaiire kpatkoe omicanue GopMupyeMoii Tabmmipl B none “Onmcanue Tadmip

4. Haxxmure xnonky “Pacuét”. Ilocne pacuéra BEI MOXeTe BU3YyallbHO HAOIOAATH Irpaduk
KamopoBouHOH KpuBoi. ITo ocu X B HEM OTKIIaIbIBatOTCS 3HAUEeHHS TemnepaTypHoro ALIL,
no ocu Y - 3HaU€HUsA TEMIEPATYphI B rpagycax Llembcust

=% KanuGpoeounan Tatnuua (pann: C:\Projects\Delphi\DSCT ooldh_binkdsc_la20hvcali... |2 =] [E3
T erneparypa ofipasua - ACK 600

EanybpoEodHaa Tabnkua gna TemnepaTypa

5004
450
400

23 K.armHaTHaA TeMNepaTYpa
156,400  WEENIE
419,500 (NINETS

350
—
= 300
I

Z 250

I

¢ 200 |
150 |
100 |
50

5. Coxpanure MOMyYCHHBIN Qaiil B manke ¢ nporpaMmMoi. Haszsanue ¢aiiia MOXeT OBITH JIFOOBIM.
K nHazBanmo aBToMaTudecku 100aBUTCS paciuupenue “tbl”, 9To 03HauaeT, YTOo ATO (aiil ¢
KaJMOPOBOYHOM TaOIHICH

6. 3akpoiiTe OKHO KaJHOpPOBOUHOM TaOIMIBI M OTKpOiTe MyHKT MeHto “Cepuc -> HacTpoiiku
nproopa”
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7. B rpymme "KamOpoBouHsie Tabmiip" B none “TemmepaTypa’ BBIOEpUTE COOTBETCTBYIOIIHIA
(baii moydeHHOM TaOJMIIBI M3 BBITIAJAIOIIETO CIIMCKA. B 3TOT cricok OyayT BKIFOUEHBI BCE
(aiinbl, copepkaliye KaauopoBOYHYIO TaOJIMIy ISl TEMIIEpaTyphbl HAXOSIIMECS B MAIKE ¢
porpaMMon

8. B rpymme “Illxanst npubopa” ycranoBure 3Hauenre °C B none "Temnepatypa". Tenepb
JIaHHBIE 10 TeMIepaType oOpasua OyayT oToOpakaThcs B rpagycax Lleabcus no ymomuaHuro
JUTSL BCEX HOBBIX 9KCTICPUMEHTOB

9. Haxxmure kHonky “OK u coxpanurs ”, 1i1st TOro 4ToObl B OyayIIeM JaHHbIE HACTPOUKH
UCHOJB30BAIINCH TI0 YMOTYaHUIO

Ha sToM kanmOpoBKa MIKaIbl TEMIIEPaTyphl 00pa3ia 3aKoHIeHa
5.4 KanuGpoBKa WwKanbl TenNsIOBOro noToka

KammbpoBka nprdopa mkaibl TEINIOBOrO MOTOKA CIYKUT JITIsl OTOOPAXKESHHS JAHHBIX O
TEIUIOBOM IIOTOKE (BBIIECJICHNN WIH TIOTJIOIIEHU TEIUIa B Pe3yJIbTaTe TEIVIOBOrO MPEBPAILICHNS )
peasbHBIX earHuIax (MIuMBaTTaXx). ClieyeT OTMETHUTh, YTO U3-32 HEJIMHEHHOCTH XapaKTEePUCTHK
TepMOMaphl, OKAa3aHK TETUIOBOTO MOTOKA 3aBHUCAT OT TeMIlepaTypbl oOpasna. [Ipu pacuere
KaJIMOpOBOYHON TaOJHIEI JKeIaTeIbHO OXBATHTh BECh TEMIIEPaTyPHBIH AWana30H Npuoopa, yuaTs
HEJIMHEWHOCTH TepMOonap JJIsl BCETO Auana3oHa padodux TeMIepaTyp.

& BHumaHue! B Hacmosuwee spems KanubposKka no mernao080my NOMOKY 8bIM0AHAEMCA
Mos1bKO npu Hanadke npubopa uzzomosumesem

5.5 KanuGpoBka npubopa no rennore

Kam6poBka npudopa 1o Terwiore npeHa3HavueHa sl 0TOOpaKeHHS JTAHHBIX O KOJIMYECTBE
TEIUIOTHI, BBIZCIIIEM O WX TMOTJIOMAEMON BO BpeMs TEIUIOBBIX MPEeBpPAIICHUI BEIeCTB. Taxke
NpelyCMOTPEH pacy€T ynelbHou TermioThl (B [Ikoyisax Ha TpamM). bornee noapoOHo mporece
BBIUKCJICHUS TEIUIOTHI NIPEBpPAILCHUs ONUCaH B pasjene "Pacuér mioma iy nuka U KOJIM4ecTsa

TEIUIOTE!"

A BHumaHue! Kanubpoeska npubopa no menaome 00AXHA 8bIMOAHAMbBCA CMPO20 0CAe
Kanubposku npubopa no memnepamype obpasuya!

VcX0omHBIMU TAaHHBIMHY JIJTSI KAJTHOPOBKH SIBIISTFOTCS TUIOIIAIH TEPMUYIECKHUX TTHKOB,
MpeJICTaBJICHHbIE B a0CTPAKTHBIX eIMHUIAX Miomaau (oTcuérax). s Toro, 4To0bl B KaKIOM
KOHKPETHOM CJIy4ae PacCUUTaTh BEJMYUHY TEIUIOTHI MPEBPAILCHHS BELIECTBA M0 IUIOMAAHN IMKa Ha
kpuBoit JICK, HeoOX0armMo I Kask0ro I3MEPEHUs 3HATh BEJMYHHY KaJlFOPOBOYHOTO
ko3(prmenra. C 3To¥ 1elTbI0 HeoOXOMMMO IS KaXKI[OH ONpe IeJICHHONH CKOPOCTH CKAaHUPOBAHUS U
YYBCTBUTEIBHOCTH KaJIOPUMETpPA HOCTPOUTH KaJTMOPOBOUHYIO KpUBYIO - 3aBUcuMocTh K = Y(7), rae
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. 3amycTure mporpaMmy, B CBOMCTBaX dKcepuMenTa (kHorka "CBoiicTBa rpaduka”

T - temniepatypa. Takve KaauOpPOBOUYHBIC KPHBBIE CTPOSATCS MPH IIOMOIIH BEIIECTB C TOYHO
W3BECTHBIMU 3HAUCHUSMH TEIUIOTHI U TEMIIEPATyp (ha30BbIX MEPEX0I0B (ITANOHHBIE BemecTBa). [1o
3THUM KPHBBIM OTPEACISICTCS BEIMIHHA KaTMOpOBOYHOTO Koddduimenra K.

KambpoBka mo Termiore MoXeT OBITh BHITIOJHEHA B ABYX BapHaHTax - 0a30BOM U YCKOPEHHOM:

* 0a30BBIi BADHAHT OCYILECTBISETCS IPH NePBOHAYAILHOM KaJInOpOBKe MpruOopa 1o TeIvIoTe,

Y 3aKJIFOYAETCS B BBITIOTHEHHIHN HECKONMBKUX SKCTIEPUMEHTOB C TPUMEHECHHUEM Pa3JIAd HBIX
STAJIOHHBIX BEIIECTB, JJIS ONpeIeJICHIs] KaTMOPOBOUHBIX TOUECK JIJIsl BCEH TeMIiepaTypHOH
IIKaJIBl IPUOOopa

YCKOpPe HHbIH BapHaHT MpeHA3HAYEH JJIs1 OBICTPOrO CO3/IaHMsS HOBOM KallOPOBOYHOM
TaOJMIB HA OCHOBE JAHHBIX CYITICCTBYIOIICH TaOHIIBI, TlyTEM TPOBEICHMUS SKCTICPUMEHTA C
OJTHAM BemiecTBOM. [Ipr ycKopeHHOM KannOpoBKe KprBasi KOPPEKTUPYETCsI IO, 3HAY CHIS
HOBOH KaJIMOPOBOYHON TOYKH, COXPAHSISI TIPH STOM CBOIO ()OpMY. DTO TO3BOIAET MPOU3BOAHUTH
nocJie IYIONIME NepeKaIuOpOBKU MprOopa ¢ HAMMEHBIIIMME BPEMEHHBIMY 3aTpaTaMH.

B nporpamme npeycMoTpeHa Kak MHTEPIOJISIES, TaK U AlPOKCUMAIH KaJIMOPOBOYHOM KPHBOI
TI0 TIOTyYEHHBIM KaJIMOPOBOYHBIM TOYKAM.

Ecmu xanmOpoBka nproopa 1o TEToTe eIé HU pa3y He BBINONIHIIACH, M OTCYTCTBYIOT (haifibl C
KaJMOPOBOYHBIMHU JAHHBIMH, TIPY 3aIlyCKe MporpaMMa BbIIacT COOTBETCTBYIOILEE cooOIeHNE. B
3TOM ClIy4ae HeOOXOAUMO MPOBECTH 0a30BYI0 KaIHOPOBKY, [UIS 3TOTO CAEIalTe Cleayomee:

1. ITonroroBbTE 3TAJOHHBIE BEIIECTBA C 3apaHee M3BECTHBIMU TEIUIOTaMHU MpeBpalleHUI

2. YcraHoBure TpeOyeMyro CKOpocTh HarpeBa. Baumanue! KammbpoBouHas Tabumia no Terwiore

aKTyaJbHa TOJBKO JUJI OJJHOM YYBCTBHUTEILHOCTH MPHOOPA, a TAKKE HAMOOJIEe TOYHA IS
YCTAHOBJICHHOM MPH KATHOPOBKE OIPEIC/ICHHOM CKOPOCTH HarpeBa. TakuM oOpa3oM, €CTi Balll
nprdOp 000PYI0BAH MEPEKIFOUATENIEM UYBCTBUTEIHLHOCTEH, TO JJIT PA3HBIX TOJIOMKCHHI
YYBCTBHUTEJIBHOCTH M CKOPOCTEH BaM HEOOXOIUMO OYIET CO31aTh OT/C/IbHBIC Ta0IHIIBI.

|)B

nionie "[1nomane mika" ycranoBure 3Hauenue "Otcuerst AL, a B mone mkasb
TEeMIIEPaTyphbl YCTAHOBUTE TPALyChl

. HpOBCIII/II‘C HECKOJIBKO OIIBITOB C 3TAaJIOHHBIMU BEIIECCTBAMHU U OIPEACIIUTE TUIOMIAAN ITMKOB

NpeBpalleHnii B a0CTPaKTHBIX €IMHULIAX IUIOMAIH, a TAKKE CPEAHIOI0 TeMIepaTypy (Ha3oBoro
npeBpaienust. Kak npoussecTH onpeiesieHue Iola el IMKOB, CM. COOTBETCTBYIOIIMIA
pasnen. [locie Toro, kak Bbl IPOBEJETE OMBITHI CO BCEMU 3TAJIOHHBIMH BEILECTBAMU,
3aTMIIIATE TIOTyYCHHbIC JaHHBIC B TAKYIO TAOJIHILY:

Macca Temnepatypa YpenbHasa TennoTa Mnowagb nNuka
B MuUnmurpaMmmax TENnoBoro npesapLy eHus (Ox/r) B OTCYETax

npespaLy eHus, °C
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Macca BemiecTBa B MIUIMTpaMMaXx JO/DKHA OBITH ONpejiesieHa KaK MOYKHO 0ojiee TOUHO.
Y enbHyI0 TEINIOTY NMPeBpaIIeHs] HEOOXOIUMO B3Th M3 CIIpaBOYHUKA. [110ma s MKa BEIBOIUTCS
MPUMEPHO TOCEPETUHE OTMEUCHHOTO NTMKa HA KPUBOM

5. Ionmy4yeHHbIe KaJMOPOBOYHBIC TOUKH 3aHECUTE B KAJIMOPOBOYHYIO TAOJIHILY ISl TETUIOTHI
(mysxt mento "Ceparc -> KammbpoBouHas Tabmma: Teriora'") n HaxMure KHOMKy "Pacuér".
KoppekTHo copmMupoBaHHast KaIMOPOBOYHAS TAaOJMIA N0 TEIVIOTE JOJDKHA BBITVISACTD
QHAJIOTUHO MPE/ICTABJICHHON HA PUCYHKE HIDKE:

*% Kanupoeounaa Tatauua (¢ain: C:\Projects\Delphi\DSCTool4)_bin\dsc_la20\calibration\sample_heat. thl)

MpotHan Tatimvua 4na TENaTE!

MHTEpENoAAUMA CTENEHHBIM NOAHHOMOM =
Femems ] B
Hau. pacy. Touka [l o 1]
11E 433231
135 4EES10
82,970 369253
37040 543731
203 510888
1] 0

FanWMER0EOYHaA TABMKMUA ANd TENNOTE

JuepeHMnaMuH 5,300000
Eenzoinan kuonorz 5750000
NHA4C! 8,300000
LiNO3 3,350000
NaMO3 E,850000
1]

KoH. pacy. Touka

KanmGpo Bo4HEN koaddaumenT * 10(-6)

T T T T T T T T T T
a0 100 150 200 250 300 350 400 450 SO0
TemnepaTypa NpeEpaugEHrs, "C

Cremyer OTMETHTh, YTO 3HAUCHUS TEMIICPATYPhI MPEBPAIICHUS BEIIECTB OYAYT OKPYTJICHBI 10
HEJbIX. ITO 0OCOOCHHOCTH pacyéTe KaIMOPOBOUHOM Ta0MIBI 10 TerwoTe. Takke o0paTuTe BHUIMaHHE
Ha cTpoku "Had. pacu. Touka" u "KoH. pacu. Touka" - 3T0 aBTOMaTHIE€CKH C(HOPMHUPOBAHHEIE
"KkpaiiHpe" KaarOpoBOYHBIE TOYKH ISl KaIMOPOBOYHOM TabmIbl. PenakTupoBaTh MX BPyYHYIO He
Hy>kHO. BBl MOXeTe BBIOpaTh crioco0 pacuéTa KaauOpOBOYHON KPHBOM — HHTEPIONMPOBATE WK
ANMpOKCHMHPOBATh KPUBOH KaJIMOPOBOYHBIE TOUKU:

® Jluneiinaa unmepnonayus — KpyuBasi CTPOUTCS JIMHEUHOW UHT € PIIOJISIIME A MEKITY
KaJIMOpPOBOYHBIMH TOYKAMH KPUBOH

» Unmepnonayua cmenenHbiM HOJTUHOMOM - KATMOPOBOYHBIEC TOUKH MOACTABISIFOTCS B BUIIE
KO3(PUIMEHTOB B CTETICHHOM MOJMHOM, TPa(QUK KOTOPOrO TMPOXOIUT Yepe3 dTH TOUKU

* Annpoxcumauus no HAUMEHbUI. K6AOp. - KATHOPOBOYHASL KPHUBAs AIPOKCUMHUPYETCS
TIPSIMOM, pACCYUTAHHON HA OCHOBE KaJlMOPOBOYHBIX TOYEK METOJOM HAMMEHBINHX KBAIPATOB

» Annpoxcumanusn kpuevimu be3ve - kannOpoBOYHAS KpHBas alMpPOKCUMHUPYETCS TIOJMHOMOM
besre

CrnemyeT OTMETHTH, 9TO HAMOOJIEE KOPPEKTHBIM CIIOCOOOM SIBIISIETCS] MHTEPIIOJSLIMS CTETICHHBIM
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5.6

TIOJIMHOMOM, KaK HauOoJiee OJIM3Kask XapaKTepy TEIUIOBOM HEJIMHEHHOCTH TepMOOJIoKa MpHOopa.

6. CoxpanuTe MoTydeHHbIN (aiil B manke ¢ mporpammoit. Hazpanue ¢aiina MoXeT OBITH JTF00BIM,
OJTHAKO JIJIS1 y00CTBa PEKOMEHIYeTCsl B IMeHH (baiiia 3a1aTh YyBCTBUTEIBHOCTH MPHOOpA,
JITISL KOTOPO# OH paccuutad. K Ha3BaHMIO aBTOMAaTHIECKHU A00aBUTCs pacumperue “tbl”, 4to
03HaYaeT, 4To 3T0 (ail ¢ KaIMOPOBOYHOH Ta0MIIeH

7. 3akpoiiTe OKHO KaJHOpOBOYHON TaOIHIIBI K OTKpoOTE MyHKT MeHio “Cepsuc -> HacTpoiiku
npudopa”. B rpymme "KambpoBounsie Tabmmip" B niote “Termmora N, rie N — 310 HOMep
YyBCTBUTEJIBHOCTH MPHOOpa, BHIOEPHUTE COOTBETCTBYIOIINI JAHHON YYBCTBUTEIILHOCTH (hai
TIOTyYEHHON TaOJMITBI U3 BBITIAIAIONIETO CIMCKA. B 3TOT crmcok OyayT BKIIOYEHBI BCe (hailibl,
collepkaliye KaJMOPOBOUHYIO TaOMILy JIJIsl TETUIOTHI, HAXOSIIHMECS B MATKE C MPOTPaMMOM.
Tenepb aHHbIE [0 TEIUIOTE MOI'YT BHIBOAUTCS B PeajbHBIX €UHHLIAX

@ BHumaHue! [lna onpedeneHus ydenbHOl menaomel 8 0X0yASX HQ 2pAMM Heobxo0umo,

umobbl macca eewecmea bbina 300aHa 8 "Ceolicmeax epaguKka” , a WKaaa naowaou

MuKa bbina ycmaHosneHa 8 “Lxc/2”

YckopeHHasi KaTudpoBKa NMPOUBBOAUTCS IS OBICTPOro CO3/IaHKs HOBOM KaJTMOPOBOYHOM
TaOJMIIBI HA OCHOBE YiKe cymiecTBYyIomed. CyTh YCKOPEHHON KaJIMOPOBKH B TOM, UTO OTHAKBI
paccuyuraHHas KpuBas MOXKET B OyJyIIeM KOPPEKTHUPOBATHCS TPU BBITIOTHEHHU TIOBTOPHBIX
kamOpoBok. [1pu 3ToM He Hy)HO OyIeT TIOBTOPATH BeCh HAOOP OIBITOB C ATAJIOHHBIMU BEILIECTBAM,
JIOCTaTOYHO OyJEeT MPOBECTH OIBIT JIMIIb C OAHUM STAJIOHHBIM BEILECTBOM, M HA OCHOBE MOJTY4EHHBIX
JIaHHBIX MPOM3BECTH KOPPEKTUPOBKY KaIMOPOBOUHOM KpHBOM. Jli1s1 MpoBeaeHNs YCKOPEHHOM
KaJJMOPOBKY MPOBEAUTE OIBIT C OJJHAM 3TAJIOHHBIM BEIIECTBOM, OJJHAKO MOTyYEHHbIE JaHHbIE
BHECHTE He B TaOJMIly JaHHBIX KaJHOpoBOUHOM Tabmwiel, a B 610K "TlogcTpolika KammOpoBKH'.
[Tocne sroro ycranoBure 4yekOokc "Mcmnonp30BaTh MOACTPONKY KaauOpOBKU' M HAXKMuTe "pacdeT".
®dopma KprBOIi TIocsie pacuETa He TOJDKHA M3MEHHTCS, OJTHAKO caMa KpuBas Oynet "caBuHyTa' Tak,
YTOOBI IPOXOJUTH YePe3 HOBYIO KaJIHOPOBOYHYIO TOUKY. [lociie 3Toro MokeTe COXpaHUTh
MONTYY4CHHYIO KaJIMOPOBOYHYIO TabJIMIYy OOBIYHBIM 00pa30M, M UCTIONH30BaTh B TIPOrpaMMe.

MepeHoC HacTpoek u KanMbpoBoOK

B ciiydae HeoOXOMMMOCTH MEPEHECTH NPOrpaMMYy Ha JPYroil KOMIIBIOTEP JIJIS COXPaHSHHS
HACTPOCK U KaJMOPOBOK HEOOXOIMMO OYIET TIePEHECTH HACTPOCUHbIC (aiiiibl U KaJIHOPOBOYHBIC
TaOULIBI.

Hactpoeunsie daiinsl npeicTaBisitoT coboi TekcToBble (aiiibl ¢ pacimpenreM "ini'". Tadmp!
MPEACTABISIIOT cO00M OuHapHBIe (haiinbl ¢ pacimperreM "tbl". MecTo pacTionokeHus
KaJIMOPOBOYHBIX TAOJIMI] IPOrPAMMBbI 3aBHCHT OT THIIA KCTIONB3YEMOM BAMH OTIC PAIIMOHHON CUCTEMBI:

» Jlnst cuctem Windows 95, 98, 2000, XP kamOpOBOYHBIC TAOJNIBI XPAHITCS B
YCTaHOBOUHOM Malnke IMporpaMMbl, B noananke "calibration". I1o yMmomuaHuo ycTaHOBOYHOM
narnkoit ssasercss "C:\Program files\Hma npocpammot\DSCTool". CoomeemcmsenHno,
KanOpoBOYHBIE TabmIpl OynyT pacnionoxkensl B nanke: "C:\Program files\DSCTool\Hms

© 2022 Camapckul eocydapcmeeHHbIU mexHU4YecKul yHugepcumem



HacTpownka n kanubpoBka 65

npozpammut\calibration"

» Jlnst cuctem Windows Vista, Windows 7, Windows 10 kanuOpoBOoYHBIE TaOMIBI XpaHATCS B
CTIeIMaJIM3UPOBaHHOM TATIKE ISl XpaHEHUs CITy»KeOHOM HHPOPM aly MPHIOKEHUH, KOTOpast
pacnonoxena 1o mytu "C:\ProgramData\DSCTool\Hms npozpammei\calibration". Cnenyet
yuecTs, 4To nanka C:\ProgramData siBisieTcs CKpBITOM, ¥ B ipoBoaHMKe Windows 1o
YMOJTUaHUIO BBl €€ He yBunuTe. [103TOMY 17151 OTKPBITHS 3TOM Marke UCTIONb3YHTE KHOIKY
"Pacnionoxxerue (aiios..." B pazenie KaIMOPOBOK Muaiora HacTpoiku npruoopa.

‘HUE MprBopom
‘. CrapT/CTon o Mporparma

[~ =
j Pamo_pmewe
j dainos...

X oTmena |

UT00BI yCTaHOBUTH B Ballly MPOrpaMMy HOBBIE KaJIMOPOBOYHBIC TaOJMIIBI B porpamMMme,
HEOOXOIMMO CIENaTh CIIeAyIoIIee:

1. OTKpBITH ManKy KaJIMOPOBOYHBIX TaO I M3 Auanora HacTtpoiiku nprdopa

2. IlepemwicaTh B JJaHHYIO TIATIKY HOBBIC (Daiiibl ¢ KaIMOpOBOYHBIMY Ta0mmiiaMu. O0paTure
BHUMaHHE, YTO HIMEHA (PaiJIoB MOTYT COBIAJATH - N03a00THTECH O pa3pelieHAN KOH(IMKTOB
UMEH (ailios.

3. B Hacrpoiikax nprbopa yCTaHOBUTH HOBBIE KaJMOPOBOYHEIE TaOIHUIIBI

& BHumaHue! Mpu cosnadeHuu umeH ¢alinos KaaubposoyHeix mabauy u nepe3anucu cmapbix
Ho8bIMU, cmapsle mabauybl 6ydym ymepsaHsi! Ymobbl amoao uzbexame, 8bl Moxceme
nepeumeHosams ¢alinel KaaubposouyHsix mabauy

HacTpotiku porpaMMBbl XpassiTcs B (aiiax ¢ pacumpenreM "ini'", KOTOpbIe pacTioNoKEHbI B
KOpHE YCTaHOBOYHOM MATKH NporpaMMbl. ITo ailsl "devices.ini" u "settings.ini". Jlns goctyma x
9TUM (aiilaM OTKpOHTE, KaK OMMCAHO BHIIIE, MATKY ¢ KaJHOPOBOYHBIMH TaOIMIIAMHY, TIEPEUTUTE B
NAIKy YPOBHEM BbIIIE (3TO OyeT KOPEHb MAINKK JAHHBIX POrpaMMBbl) U Bbl YBUIUTE HACTPOCUHbIE
(aiisl.

& BHumaHue! be3 KpaliHeli Heobxodumocmu He pabomatime c Hacmpoe4HbiMu galinamu
Hanpamyro! Bce Heobxo0umble HaCMpPOUKU MOXCHO yCMAHOBUMb U3 OUA/10208bIX OKOH
npoz2pammsi
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Cucrtema ACK

OononHuTtenbHble hyHKUUM

[IporpamMma cHabkeHa MEXaHU3MOM TOKITIOYESHHUS JTOTIOHUTEIIHLHBIX MOYJIEH (TUIarHHOB), HE
BXOASIIMX B CTAHAAPTHYIO NOCTaBKy. J|aHHBIE MOJYJIM MO3BOJISIIOT BBINOJHATH KaKYyIO-TO
JIOTIOJTHUTEITHHY0 00Pa0O0TKY JTaHHBIX MPOrpaMMBbl, POU3BECTH CTICIMAITI3UPOBAHHBIC pacUYETHI,
BBITOJHUTH 3KCIIOPT B CTICIMATMBUPOBaHHbIE (hopMaThl. [1pu HeoOXOAMMOCTH BBl MOXKETE 3aKa3aTh
TIOCTAaBKY WM pa3paboTKy HOBBIX MOJYJICH Yy aBTOPOB NporpaMMBbl. B HacTosiiiee Bpems JJIs
MpUOOPETEHNST IOCTYIHBI CJIEAYIONINE JTOTIOHUTEIIbHBIC MOTYIIH:

= Pacuér sHepruM aKTUBAIN

* ABTOMAaTH3UPOBAaHHBIN PacuéT TEITIOEMKOCTH

= Dxcnopt JaHHbIX B hopmat NETZSCH 5.

ITo Bonpocam mproOpeTeHus WK pa3paboTKe HOBBIX MOJyJIel oOpalaiirech K aBTopaM
pOrpaMMBbI
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7 06 aBTOpax

ABTOpBI IPOrPaMMBI:

®enoroB Cepreii BaannuMupoBuy, aBTOp 1 pa3padOTUHK MPOrPaMMHOTO 00€CTICUSHIS
npubopa.

OnekTpoHHas nourta: s-fedotov@yandex.ru

Momenckuii FOpuii Bacuiabe BUY, KaHIAIAT TEXHAYECKHUX HAYK, TOKTOP XUMHYECKUX HAYK,
npodeccop, aBTop U pa3paboTuuk cemeiicta npuoopos JICK.

SHCKTpOHHaH moyra: yvmos@yandex.ru

[To mpoGyiemaM 1 BOIpocaM IO HCTIONB30BAHHFO MPOTPaMMBbI 00paniaiiTech B TEXHAYECKYIO

TIOJIICPIKKY TIO aJipecy support@calorimeter.ru

[Tonyawuts Gonee moapoOHYIO MHPOPMAIHIO, 8 TAKKE 3arPy3UTh OOHOBJICHHYIO BEPCHIO
nporpaMMBbl BeI MOXeTe ¢ caifra "Jlabopatoprm anamrudaeckoro npudopoctpoerrnst CamI TVY" mo
anpecy http//www.calorimeter.ru

@ Ans nonyyeHus obHoeneHHOU 8epcuu npozpammel, OOKyMeHmauyuu obpamumecs 8
MmexHUYeCKyto No00epHKy

Kemaem BaM npoayKTuBHOM padoThI!
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