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AHHOTaIHI

HacTosmumii 10KyMeHT sBIIsI€TCS PYKOBOACTBOM oreparopa mporpammsl «l'eoXpom» (nanee mno
TEKCTy — nporpamma). [Iporpamma npeanasHayeHa Juist padboTsl ¢ Xpomarorpadom «Xpomoraact» GupMbl
I'eoCencop (www.GEOSENSOR.ru). B nganHOM IOKyMEHTE COAEp)KaTCs CBEIEHHS O Ha3HAUYCHUH
nporpaMMbl M (QYHKIMSIX, KOTOpble oHa BbINONHsAET. [logpoOHO ommcaHbl JeCTBHS omeparopa MpU
BBINIOJITHEHUH TporpaMMbl. [IpuBeneHsl TEKCThl BO3MOMKHBIX COOOIIEHHH, BbIIaBa€MbIX B Ipoliecce
BBINOJIHEHMSI [TPOrPaMMBbI, U COOTBETCTBYIOIIME AEHCTBHS OIlepaTopa Ha HUX.
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1 Ha3znauenue nporpaMmsl

[Tporpamma «I'eoXpom» (ajiee Mo TEKCTY — IporpaMMa) IpeaHa3HaueHa i padoThl ¢ JHOOBIM
npubOpoOM THMa Xpomartorpad, MoIePKUBAIOIINM YHUBEPCATIbHBIN TEPMHUHAIBHBIA TPOTOKOJ TIepeiadn
JaHHBIX, IPU MPOBEIECHUHN XpoMaTorpaduyecKux aHaJIu30B.

[TporpamMma BBITIOTHSET ClEAYIONIHE QYHKIUH:

1) ananu3 razoBoi cmecu;

2) MpoBEpKa ITATOHHBIM T'a30M;

3) xanuOpoBKa;

4) oToOpaxxeHne XpOMaTOTrPAMMBI.

[lenbto mporpamMmsbl SIBISIETCSl yIpaBieHHe Xpomarorpadom M oO0paboTKa MOTydyaeMbIX OT HETO
TaHHBIX.

[Tporpamma mpHHUMAET JaHHBIE Yepe3 MOCIEA0BATEIbHBIN MOPT KOMIBIOTEpPA, COXpAHIET MX Ha
JTUCKE U OOECIIEYMBAET CBSA3h C JIIOOOH MporpamMMoil MoaepKUBaroIIeii (haiIoBbIN TPOTOKON TEpeIadn
JAHHBIX C KBUTHPOBAaHUEM, J1aBasi TEM CaMbIM BO3MOXXHOCTh COXPAHSTh JAAaHHBIE XpOMAaTorpaduuecKux
aHaJIM30B B 0a3ax JIaHHBIX.



2 YcTaHOBKa MpOrpamMmbl

YcranoBky nporpamMmbl «I'eoXpoM» MOKHO BBIITOTHUTD JABYMsI CITIOCOOAMHU:

1) ¢ ucnonb30BaHUEM CTaHAAPTHOTO MacTepa YCTaHOBKHU MPUIIOKEHUI;

2) C MOMOILBIO KOTUPOBAHUS IPUITOKEHHSL.

JUis  ycTaHOBKHM TpOrpaMMbl TMEPBBIM CIIOCOOOM 3amycTuTe (haitn setup.exe, mocie dero
3aIlyCTUTCA JUAJIOrOBOE€ OKHO IIOATOTOBKM K ycCTaHOBKe. [lociie 3TOro mosiBUTCS IHAIOrOBOE OKHO
YCTAHOBKH TpOTpaMMbl (puUCYHOK 1). J[7s mpomomkeHuss yCTaHOBKM HaXMuTe KHomky Aanee >. J[ns
OTMEHBI YCTAaHOBKHU — KHONIKY OTMeHa.

L ™
4 ChromoPlast - InstallShield W'lza_ [

Bac npueercreyer nporpamma InstallShield
Wizard ana ChromoPlast

Mporpamma InstallShield(R) Wizard ebinonHuT ycraHosky
ChromoPlast Ha koMnetoTep. ANA NPOAOITHEHWA HEHMATE
wHonky "Aanee”,

MPEAYTIPEA AEHWE: AaHHas NporpaMma 3allMILEHS S3KoHaMH
ol ETOPCKKUK NPAEEX M MEX A YHAPOAHEIMA COM NALLEHMAMM,

< Hazag [ lanee > ] [ OTtHEHA

Pucynok 1 — /InanoroBoe OKHO YCTaHOBKH ITPOTPaMMBbI

Haunercs ycTraHOBKa IIporpamMMmbl, IO 3aBEPIICHUM KOTOPOM HaXXMHUTE KHONKY [OTOBO B
JIMaJIOTOBOM OKHE YCTaHOBKH.

Bo Bpems ycranoBku mporpammel 0ubnuoreka Borland Database Engine (BDE), Heobxonumast st
nocryna Kk 6aze ganusix (Bl), yctanapnuBaeTcsi aBTOMaTHYECKH.

[Tocne ycTaHOBKHM mporpammbl Ha paOoueM CTOJIE MOSIBUTCS SPIBIK JJIs €€ 3alycKa, a Tak e
nporpamMma OyzeT 3aIycKaTbCsi aBTOMaTHYECKH TPU BXOJ/IE€ B CHCTEMY.

[lepen HawamoM YCTaHOBKM IMPOrPaMMBbl BTOPBIM CIIOCOOOM HEOOXOIMMO CHaudaja YCTaHOBUTh
o6ubmuorexy BDE, nubo nanHas OubnuoTeka yke JOJKHA ObITh YCTAHOBJIEHA HAa KOMIIbIOTEpE. 3aTeM
CKONMPYHTE Manky ¢ ¢aiaMu mporpaMmbl B Hy’)KHYIO TUPEKTOPHIO Ha JIUCKE.



3 BolnonHeHWe MporpaMmMbl
3.1 Hagano paGoThl ¢ mporpaMmoii

Jns nHagana pa®oThl € MPOrpaMMOI 3allyCTUTE €€ JBOMHBIM IIETYKOM MBIIIU MO SPIBIKY
Xpomatorpad, pacrnojoKeHHOMY Ha paboueM CToJie, WU BbIOepuTe IMyHKT MeHio MycK > Mporpammbl >
Xpomarorpad.

Ecnm mporpamma Obuta mpaBUIIBHO YCTAaHOBIIEHA M HACTPOEHA, TO TOCJE €€ 3allyCcKa Ha dKpaHe
O0TOOpa3UTCsl TIIABHOE OKHO C 3aroJioBkoM Xpomarorpad, BHEIIHMA BHJ KOTOPOTO TPHBEICH Ha
pHUCYHKE 2.

S Epomatorpad 3 )

HpOraTorpad;

WWW.gJEe0SENSOr.ru

Bepoua nporpararaes; 4.024 zpecial build
CaliT NpoMsEnIHTENs: Tl QE0SENE0r U

Lara nocneqHed KanuepogkM : 04.04.2013

Tun patoTel

% HopransHeIR LMK HYECKHE

™ HopraneHed omuHONHEIF
™ MNpoBepka 3TanoHHEIM Frason
7 Kanuipoerka

" MocnegHWe gaHHEE

@ Dyck |  Hacrp. | X Beog ‘

Pucynok 2 — ['maBHO€ OKHO mporpamMMBbl

B rmaBHOM OKHe IpOrpamMMBbl pacToNIOKEHBI CIETYIOIINE OCHOBHBIE IPa)UIeCKH SIIEMEHTHI:

- nmaneau Xpomatorpad u Tun pabotbi;

- kHonkH ynpasneHus: Myck, Hactp. u Bbixoa.

Ha nmanenu Xpomartorpad conepkutcs nHGopMaIus 0 IporpaMMe U €€ IPOU3BOAUTEIIE.

Ha manenu Tun paboTbl pacroiokeH NepeKIIodaTelb PSKUMOB PadoT.

Knomnka lMyck mpenHasHaueHa A 3amycka paboThl IPOrpaMMBbl, B COOTBETCTBUU C MOJIOKEHUEM
NepeKIIoYaTeNs Ha aHe I Tun paboTbl.

Knomnka HacTp. npeana3znavena /ijist BBoaa (M3MEHEHUs) HACTPOEK mpudopa.

KHomnka BbIxoA npeaHa3HaueHa JUlsl 3aBeplleHust paboThl ¢ IPOrpaMMoii.

I'padpuueckuil monp30BaTelNbCKUl HHTEpQEHC NnporpaMMmbl MOCTPOCH HAa OCHOBE THIIOBBIX
rpaguueckux 3naemMeHToB. [IprMeHeHHe THUIOBBIX TIpaHUUECKUX DBJIEMEHTOB  OOecreurBaeT
€IMHO00pa3Ke MOPsI/IKA BHITOJHEHHS TUIIOBBIX JEHCTBUM (omeparuii) 1 COOTBETCTBYIOIIEH UM peakuu
IIPOTrpamMMBl.

3.2 Hacrpoiiku npudopa
3.2.1 OcHOBHBIE apaMeTpsl Ipudopa

Jns aHanuza JaHHBIX, MOCTYMAIOIMIMX C XpoMartorpada B mporpammy, HeoOXOAMMO MPaBUIBHO
HaCTPOUTH MPOTPAMMY.

Hacrpoiika mporpamMMbl OCYIIECTBISCTCS B JHaJOroBoM okHe HacTtpowku npubopa, xoropoe
BBI3BIBACTCS MPU HAXKATHHM KHOMKK HacTp. B IIaBHOM OKHE MPOrpamMMbl (CM. pUCYHOK 2). BHemHuit Bua
JIMAJIOTOBOTO OKHA BBOJIA (M3MEHEHHs) HACTPOEK MpUOOpa MpUBEIEH Ha PUCYHKE 3.

B 11anoroBoM OKHE pacIioIOKEHbI CIEIYIOLIUE DIEMEHTHI:



Eﬂ Hacrpodixkm npuBopa I,&J
Mporparraa; CEASE C BHELHMM NPHEMHMKOM LaHHEN
Merownune, |[COMT - Mputop [¥pomaTorpad + Maovroewii karanor [T Fg';; Britop
Ha rpaduke Mty (1000 j #1000 Maponk TecT
MakcHeyra |2000 j 1000
AN
BpererHee xapakTepuoT kL YacTora oTceukH SHAETPS 7.0 lepu.
. =1

Orfopaose: |2 | Cer. éj} Yeunenwe [ | kadan) 3 *| Pas
Bpena uukna: |70 j Cek. Wrrepsans Yewnenwe [ kanan ) a - Pas
K. peneHus 0900 M. MaopAgok BxoaHoro funstpa: |1 j

Bpera occTadoenemA ;|4 j Ce. MopAaok BeiogHoro durnsTpa; |1 ﬂ

o Ok | x Orrtera |

Pucynok 3 — BHenrHuil BUI JUAIOTOBOTO OKHA BBOJA (M3MEHEHHs) HACTPOEK pudopa

-nadenu: [lporpamma, CBA3b € BHEWHWUM MNPUEMHUKOM  Aa@HHbIX, BpemeHHble
Xapaktepuctuku u AL,

- KHOTIKM ynpasieHus OK u OTmeHa.

Ha nmanenu Nporpamma nosib30BaTeab MOXKET 3a]1aTh CIAEAYIOLINE TApAMETPHI:

- HICTOYHMK — MOPT KOMIIBIOTEPA, U€PE3 KOTOPBIM OCYIECTBISIETCS CBSI3b C XpoMarorpagom;

- MpubOp — HAMMEHOBaHUE TIPUOOpa, C KOTOPBHIM padoraer mnporpamMma (IO YMOJIYAHHIO,
xpomarorpad);

-Ha Trpaduke MHUHUMYM/MAaKCUMyM — MHTE€pBaj 3Haue€HUNl oToOpakeHus Trpaduka CHUTHaja,
MOCTYMAIOLIETo ¢ Xpomarorpada.

[Mons UcTouHKUK 1 MpUBOP 3anoNHSIOTCS ITyTEM BHIOOpA HYKHOTO 3HAYCHUS U3 COOTBETCTBYFOIIMX
BBINQ/IAIOIINX CIIMCKOB, TAaK K€ 3HAUEHUS 3TUX MOJIEH MOKHO BBECTH C KJIABUATYPBHI.

[lons Ha rpaduke muHumym u Ha rpaduke MakKCMMyM MOXHO 3allOJIHUTh IyTEM BBOJA
3HAUEHUH C KIAaBUATyphl MM C TIOMOIIBIO CTpPEJOK (BBEpX/BHM3), PACIIOJIOKEHHBIX CIIpaBa OT
COOTBETCTBYIOIIMX IOJIEH.

Ha nanenu CBA3b C BHELWWHUM MPUEMHUKOM AA@HHbIX OTOOpakaeTcsi CETeBOM MyTh K IHCKY,
JOCTYITHOMY BHEIIHEMY ITPUEMHHUKY JaHHBIX, U TIApOJIb JJI JOCTyIa K HEMY.

Ha nanenu BpemMmeHHble XxapaKTeEpPUCTUKHU 10JIb30BATENb MOXKET 3aaTh CIEIYIOIINE apaMeTphl:

- 0TOOP J103BI — AJTUTEIBHOCTh MHBEKIIUHN ra30BOI MPOOBI B CEKYHAAX;

- BpeMs IMKJIa — BEJIMYMHA BPEMEHM IIPOBEAEHMUS aHainu3a B ceKyHaax (orpanumdyer 5000
CEKyHJlaMu);

- K nenenus —mapamerp paboTsl mpubOpa, OT MNPaBUIBHOMH YCTAaHOBKM KOTOPOTO 3aBHUCHUT
MPaBUIBHOCTH NMOKa3aHUH MPOTPAMMBI, TOCKOJIBKY TOT KO (HUIIMEHT 3aBUCUT OT MHOTUX ITapaMeTpoB (B
TOM YHCJIE€ OT Macchl 1 00beMa JaTuHKa), TO OH YCTAaHABIMBAETCS U3TOTOBUTENIEM;

- BpeMsl BOCCTAHOBIJICHHUS — ITapaMETP, YKa3bIBAIOIIMI C KaKOrO MOMEHTAa OT Hadajla WHBEKIHUH
MOKHO TIPOM3BOJIUTH M3MeEpeHUs (OOBIYHO BPEMsI BOCCTAHOBJIEHMsI 3aJacTcsl B Ipeleiax OT BPEMEHM
oT0opa nMpoOkI 10 Havasjia MePBOTO MHTEPBAJIA).

[Tonss OT60p npobbl, Bpemsa umMkna u Bpems BOCCTaHOBAEHMA 3aloONHSIOTCS IMyTeM BBOJA
3HAUEHUH C KIAaBUATyphl HJIM C TIOMOIIBIO CTPEJOK (BBEpX/BHM3), PACIIOJIOKEHHBIX CIIpaBa OT
COOTBETCTBYIOIIMX IOJIEH.

Ha nanenu AL nonp30BaTens MOXKET 3a1aTh CIEAYIOLIUE TApAMETPBI:

- YacTOTa OTCEYKH (PUIBTpa — BHYTPEHHHH IMapaMeTp aHaJoroBO-IM(POBOro mpeodpazoBares
(ALIT), BnusieT Ha «CIVIa)KMBAHWE» AHAIU3UPYEMOrO CUTHaja (Ye€M MEHbIEe 3HAaYeHHEe, TeM OoJblle
«CTJIa’KUBAETCS» CUTHAJ), OrpaHuyeH cHu3y S5 ['1, mapaMeTp BBOAUTCS C KJIABUATYPHI;



- yewsienue (I u I kanansl) — ycusaeHue curiana;

- IOPSIIOK  BXOAHOTO/BBIXOJJHOTO  (DMIIBTPA — CIVIAXKMBAHUE CUTHaia (HE JOMKHO B CyMMe
IIpEBBILIATS 2).

[Tonst Yeunenue (I kaHan) u Yeunenue (Il KaHan) 3anoHs0TCs MyTeM BbIOOpa HYKHOTO 3HAYEHUS
U3 COOTBETCTBYIOIUX BBINAJAIOIINX CIIUCKOB.

[Tons MNMopAapok BxopAHOro ¢puabTpa u NMOpPAAOK BbIXOAHOIO GUALTPA 3aIIONHSIOTCS IyTEM BBOAA
3HaYEHUH C KJIaBHATyphl WJIM C TIOMOILIBIO CTPENOK (BBEPX/BHU3), PpACIOJOXKEHHBIX CIIpaBa OT
COOTBETCTBYIOIIMX IMOJIEH.

[Tocne Toro, Kak Bce 3HA4YEHMs HACTPOEK NpuOOpa OyayT BBEICHBI B COOTBETCTBYIOIIME OIS
nuanoroBoro okHa Hactpouku npubopa, Haxmure kHonky OK (cm. pucyHok 3). IIporpamMma coxpaHuT
BBEJICHHBIE HACTPOMKHU MPUOOpPa M OCYLIECTBUT BO3BPAT K ITIABHOMY OKHY IIPOrpamMMBbl (CM. PUCYHOK 2).
Jlnsi OTMEHBI COXpaHEHMs 3HAYeHUH HacTpoek npuOopa M BO3BpaTa K IVIABHOMY OKHY IPOTpPaMMBbI
HaXMHUTE KHONTKY OTMEeHa B TnajoroBoM okae Hactponku npubopa.

3.2.2 Hactpolika myTH AOCTyNa K BHENTHEMY ITPUEMHUKY JaHHBIX

HacTpoiika nyTu gocTyna K BHEIIHEMY NPUEMHUKY JAHHBIX OCYILECTBIsAETCS Ha naHenu CBA3b ¢
BHELHUM NPUEMHUKOM A@HHBbIX (CM. PUCYHOK 3).

Jns 3amonHenust moist MOYTOBbIM KaTanor HaKMHTE KHONKY Bbibop Pt Buifiop |- IIporpamma

0TOOPA3UT IUATIOTOBOE OKHO BHIOOpPA MOYTOBOTO KaTaiora (pUCyHOK 4).

Mogyns ceasu € GERS / IMS(TX) (e ]
BeeqMTE CETEBOM NYTE K CHCTEME chopa.
MovToBki KaTanor | @ J

Yucao sHakoe nocae sanAToi ;|5 ZII

" OK | X Cancel ‘

Pucynok 4 — JluanaoroBoe 0KHO BBIOOpa MOYTOBOTO Karajora

3aroJoBOK OKHa COOTBETCTBYET NOJKIIOUEHHOM K mporpamMMe Oubnuoreke. bubnnorexa
pacroiokeHa B KaTajore MporpaMMbl M OTBEYACT 3a Tepeady JaHHBIX B ONPEIEIeHHYIO CcTeMy cOopa
aHHBIX ¥ Ha3piBaeTcsa Output.dll.

Haxxwmurte kHONKY |I|, pacnojokKeHHyo cipasa oT nouis. [IporpamMma oToOpa3uT A1asoroBoe OKHO
BBIOOpa CETEBOTO IMYTH K AMCKY. BHIOpaB HYXXHBIN KaTajior B JiepeBe KarajoroB, HAKMUTe KHOMKy OK.
[Iporpamma 0ToOpa3uT BEIOPAaHHBIN ITyTh B JUAJIOTOBOM OKHE BBIOOpa MyTH. 3a/1aiiTe HEOOXOAMMOE YUCIIO
3HAKOB TIOCJIE 3alSTOM C TOMOUIBIO CTPETIOK (BBEPX/BHM3), PACIOJIOKEHHBIX ClpaBa OT moss Yucno
3HaKOB NMOCAe 3anATon. Ynciio 3HAKOB TOCIIE 3aMSTON ONMPEeIIOT TOYHOCTh pe3yabraTa AJis 3alaHHON
oubmmorexu. [locie 3amonHeHUs Mo AUaIoroBoro okHa Haxkmute kHonky OK. IIporpamma otoOpasut
BBEJ/ICHHBIC JaHHBIC B TMAJIOrOBOM OKHe HacTponku npubopa (cM. pucyHok 3). s oTMEHBI COXpaHEHUS
JTAHHBIX HAXXMUTE KHOTIKY Cancel (cM. pucyHok 4).

3anonHenue mois MapoAb HEOOXOAUMO B Citydae, eclii ObUT BRIOpAaH yIaJICHHBIN (CETEBOM) JIHCK,
JOCTYII K KOTOPOMY 3alllMIIEH mapoieM. JlJisi MpOBEPKH CBSA3H C KOMITBIOTEPOM, HA KOTOPOM YCTaHOBJIEHA

[porpaMMa BHEIIHEr0 IPUEMHUKA JaHHBIX HAXXMUTE KHOIIKY TecT Tecr | (CM. puCyHOK 3).
IIporpaMMa npou3BeneT NPOBEPKY BO3MOXHOCTH NEpeJaun AAHHBIX. EciiM myTh K MOYTOBOMY Karajory

OBLT BBEJICH NMPABUIIHHO, TO MPOrpaMma 0ToOpa3uT HHPOPMAIIMOHHOE COOOIIEHUE O TOM, YTO CBSI3b €CTh, B
3TOM OKHe HakmurTe KHOMKY OK. Ecim myTh K TOYTOBOMY Karajory ObLI BBEIEH HEMPaBHUIBHO, TO



nporpamMma oToOpasuT UH(POpPMAITMOHHOE COOOIIEHNE O TOM, YTO CBSI3M HET, a 3HAUUT Tepenadya JaHHbBIX
HEBO3MOJKHA.

3.2.3 Hactpoiika BpeMEHHBIX OKOH

Hactpoiika BpeMEHHBIX OKOH OCYUIECTBISIETCA B CIEHHAIBHOM JUAJIOTOBOM OKHE, KOTOpOE
BBI3BIBAETCS MPU HAXKATUHM KHONTKU MHTepBaAbl Ha aHenu BpemeHHble XxapaKTepUCTUKU (PUCYHOK 5).

( Hactpoiika BpeMEeHHbIX OKOH. et )
BpereHHeE okHa Hadano |KDHBLL |KaHan |
eTan 1500 2100 5
3IraH 2300 2800 5
MponaH 1080 1400 1
i -Byran 145.0 175.0 1
r-byran 1780 2100 1
i -MeHran 2300 3350 3
r-lTeHTaH 345.0 400,0 3
Bogopog, 1200 1450 5
[C1+C2) 60.0 1000 0
[C3) 4200 4300 7

- peaneHeIF Kanan | 1- pEaNEHEIR CO CMELEHHEM

2- WHTErpaneHelf kadan | 3+ WHTErpaneHeIR oo CrEew EHME

4- peaneHeF kadan |l - pRanEHEIR CO CMELEHHEM

B- WHTErpaneHeld kadan || F- MHTErpaneHeIR o CrEew EHME
X Cancel |

Pucynok 5 — /InanoroBoe OKHO HAaCTPOEK BPEMEHHBIX OKOH

B numanoroBom okHe copep)kuTcs Tabnuua ¢ MHpOpMaIei o BpeMeHU Havajia TOSBICHUS TTHKa
COOTBETCTBYIOIIETO YIIIEBOJOPOAHOIO KOMIIOHEHTa Ha XpoMarorpaMMme OT Hadaja oTOopa Ipoosl,
BPEMEHHU OKOHUYAHUS MMKa U KaHAJIE CUTHAJIA.

[Tox Tabmumei pacmonaoxeHa HHGOPMAIUS O TOM, KAKUM I[BETOM BBIIEISIOTCS HOMEpa KaHAJIOB,
MIpUYEM TaKUMHU K€ [BETaMU 0TOOpa)karoTCs KPUBbBIE HA XpOMAaTOrpaMMe.

B mporpamme mnpernycMoTpeHo pasneneHue curHaia Ha 8 kaHanoB. IlepBeie 4 kanama (0-3)
OTHOCSITCS. K IEPBOMY JETEKTOPY, OCYIIECTBISIOLIEMY [EJIEHHE TSDKEIBbIX KOMIOHEHT. Crenyromue
4 xanana (4-7) OTHOCATCA KO BTOPOMY JETEKTOPY, OCYIIECTBISIOLIEMY JI€I€HHUE JIETKMX KOMIIOHEHT.
ITogpoOHas nHpopmanys o MpaBUILHON YCTaHOBKE OKOH IpUBE/eHA B pa3zaeine A.l mpuiaoxeHus A.

Jns coxpaHeHMsI BBEIECHHBIX IapaMeTpoB HaxkMuTe KHONKY OK (cMm. pucyHok 5). i oTMEHBI
COXpaHEHUs ¥ BO3Bpara K JIMAJIoroBoMy okHy Hactponku npubopa naxxmure kHonky Cancel.

3.3 PaGoTa ¢ OCHOBHBIM OKHOM ITPOTPaMMBbI
3.3.1 OOmme cBeneHus

st paboThI ¢ OCHOBHBIM OKHOM MPOTpaMMBbI CHauajaa He0OX0IUMO BBIOPATh THI paObOT B TIIABHOM
OKHE MpOrpamMmsl (CM. PUCYHOK 2).

B nporpamMmme 1oCTymHBI CIAEAYIOIINUE TUIIBI padoOT:

- «HopMasibHbIN LIUKIINYECKUI;

- «HopMasnbHbIii OAMHOYHBIN;

- «IIpoBepka 3TAIIOHHBIM ra30M»;
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- «KanuOpoBkay;

- «[locnenHue naHHbIE.

B pexxume «HopmanbHBIN IUKINYECKUID» paboTa BBIMOIHAETCS B LIUKIE, 10 OKOHYAHUU OJTHOTO
L[MKJIa aBTOMATUYE€CKN MHUIIMUPYETCS HOBBIN IIUKJI aHATIU3A.

B pexume «HopManbHBIN OIMMHOYHBIN» pabOTa BBIMOIHSAETCS B OJHOM IIMKJIE, O OKOHYAHUHU
KOTOpPOTO IporpamMma 3aBeplIaeT CBOIO padOTy, W HOBBIA IMKJI HE HHULUHUpYyeTcs. B omimume or
BBITIOJIHEHUSI MIpOrpaMMbl B pexknMe «HopManbHbIM IUKIMYECKH» JaHHbIE B CHUCTeMy cOopa udepes
OMOTMOTEKY HE TepeaaroTCsl.

B pexume «IIpoBepka ATaJOHHBIM Ta30M» IMpPOBEpsieTCS MPUOOP HA COOTBETCTBUE 3aJIlaHHBIM
3HAYEHUsIM Ta30B B JTaJOHHOW cmecu. [laHHbIE O pe3ynbrarax aHajiu3a U 00 STaJIOHHOW cMmecH
MepearoTcsl B CUCTEMY cOOpa TaHHBIX.

B pexume «KamubpoBka» ompenensercss COOTBETCTBHE IPOILEHTHOIO COAEp)KaHUS Traza |
COOTBETCTBYIOLIETO €My CUTHaja Mpuoopa.

B pexnme «llocnennue naHHble» OporpaMma MO3BOJISIET MOCMOTPETh Ha XpOMaTorpamme
pe3ynbTartel OOpaOOTKM JaHHBIX IPH TOCIEIHEM MpPOBEIECHUHM aHalli3a, a TaK Jke pe3ylbTaThl B
MIPOLIEHTHOM COZIEpKaHUHM KOMIIOHEHTOB CMECH.

Jns BbIOOpa HYXKHOTO pekuma paboThl YCTAaHOBUTE MEPEKIIoYaTeab Ha COOTBETCTBYIOUIMM THII

paboT B IIaBHOM OKHE MPOTpaMMbl Ha MaHenu Tun paboT u 3areM Haxxmute KHOMKY [Myck ¢ Ducx

[Tporpamma 0TOOpa3UT OCHOBHOE JTHAJIOTOBOE OKHO JJIsl pa0OTHI C JAHHBIMH (PUCYHOK 0).

_ % O6paboTka AaHHbIX EE I
Pesiinbi /2000000 N [[osoealcce ]

MeTan: 1.13875% -
[ Crexstne Sran: 0.24627%
[~ TepruHan Mpanan - 0.00000%
i-Byran; 0.00574%
[~ O6patoTka rrByran : 0.00000%
i Merran : 0.00194%
MpuHTED n-MNexran ; 0.00037%

m

[y Pabouee npocTpaHCTBO Bonopog, : 0.00076%
Yeraroskm I poctp (C1+C2): 0.16584%
nporpamMmael [C3): 019922%
Meuate -
. WoTopus:
Eap K.
Esp Konwposare. 20:01 Fanyok -

2110 Uk Akgecrui
pEHM
21:10 Beixaog,

1000000 21:10 Lk nnueckui
pEMb
522829.66 21:12 Beixoa
756813.15 21:13 Uk nuueckui

Bpern Beioga

iﬂ} WHTepEank!

[

K —— —— PEHHM
E 21:13 Nepesanyck.
N 21:14 Beixoa
i M 21:14 Lk nuyeckui
ri PEHHM
21:14 BrICTPRIA BRIXOL
2114 Uk nmgeckui
pEMMM
21:15 T aiirmayr
2115 Mepesanyck.
21:16 Beixon
21:17 Lk nuyeckui
0 DEHMM
KRR -29796E.63
L I I BlpEMﬂ le=z] | | 1 1
@ \_ ] 10 20 30 40 50 [} _/)
K.oHTpoAE pafioTel Kpomarorpada | MpOWLEHTHEIR CocTaE KDMI‘IDHBHTDB( 2

Pucynok 6 — OCHOBHOE AMAJIOrOBOE OKHO MPOrPaMMBbI
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JuanoroBoe OkHO mMeeT 3arojoBok O6paboTka AaHHbIX. B 1mamoroBoM OKHE pacrONOKEHBI
ClIeiyIoIINe TpapuuecKue 3JeMEHTHI:

- Bknaaku: KoHTponb paboTtbl xpomartorpada @ u NpoLEeHTHbIN cocTaB KOMMNOHEHTOB @;

- nanenu: laszoBasa cmecb u Uctopus;

- KHOTKa Bbixoa.

Ha manenn la3oBasA cmecb oToOpa)kaeTcsi pe3yiabTaT IMOJCYeTa IMPOIEHTHOTO COICpXKaHUS
Ka)KJIOTO KOMITOHEHTA B Ta30BOM CMECH TIOCJIE 3aBEPIICHUS €€ aHaI13a.

Ha nanenu Uctopua otobpaxkaeTcs CIIUCOK COOBITHH, 3a()MKCUPOBAHHBIX CUCTEMOM.

Knormnka Bbixop ocyliecTBisieT BO3BpaT K ITITaBHOMY OKHY MTPOTpaMMbI (CM. PUCYHOK 2).

Ecnu coenunenune ObUTO TIpepBaHO, TO MporpaMma oToOpa3uT MHGOPMAIIMOHHOE COOOIIeHne 00
3TOM, B KOTOpoM HakMuTe KHOTIKY OK (pucyHok 7).

BHumaHne ! 5

Pa3pbiB ¢cBA3M B
13:57:24

BEIACHMTE NPHYMHY W YCTPaHMTE
HeucnpaeHocTe [

Pucynox 7 — UndopmarmornHoe coobiiieHre 0 pa3pbiBe COSAMHEHUS

3.3.2 Bxkiaaka KOHTpoAb paboTbl xpomaTorpada

Kontponms pabotrel  xpomartorpada ocymectBiseTcss Ha BkIaake KOHTpoab paboTtbl
Xpomatorpada, BHELIIHHUI BUJI KOTOPOU NTPUBEEH HA PUCYHKE 6.

Ha Bkaaxe pacrosoKeHbl CIEAYOIUE 3JIEMEHTHIL:

- nanenu: Pexxumel, MpuHTep 1 BpemsA BbixoAa;

- pabodee MPOCTPAHCTBO MPOTPAMMBI.

Pabouee mpocTpaHCTBO MPOTrpaMMBbl MPENCTABIAET COOOH KOOPAMHATHYIO TUIOCKOCTh, B KOTOPOM
oroOpaxkaercs rpaduk 3aBucumoctu koo ALIIl (BepTukanbHas IiKajia) OT BpeMeHU (TOpU3OHTAIbHAS
mkana). Pabora ¢ rpagukoM MHTEpPAaKTHBHA, MIKAJIbl MOXKHO JBUIaTh C MOMOIIBIO yKa3zaTess MbImu. J{is
3TOrO HYXXHO HaBECTU KypCOp MBIIINM HAa HEOOXOAMMYIO HIKaly, P 3TOM KypCOp U3MEHHUT NPUBBIUHBIN
BHEIIHUHI BUJ, U MOTALUTh €0 BIPAaBO/BIEBO WIM BBEPX/BHU3, B 3aBUCUMOCTHU OT TOT0, KAKOW Mana3oH
IIKaJIbl Hy’KeH. Tak ke IIKajabl MOKHO JBUTaTh ¢ nmomouipto kiiasumu Shift. /st atoro HaBenure Kypcop
MBIIIM Ha IIKaTy W, yaepkuBas kiaBuiry Shift Ha ximaBuatype, moramure Kypcop BIPaBO/BIEBO HIU
BBepx/BHU3. [Ipu ncnonbs3oBanuu kinapuimm Shift mkaner qeuratorcs B 10 pa3 ovicTpee.

Ha manenn PeXumbl MOXXHO 3aj1aTh cienyromme napamerpsl: «Cnexenue», «TepMmuHam» u
«O6paboTka». OMHOBPEMEHHO MOXXHO BBIOpaTh HECKOJBKO MapameTpoB. /Iy BbIOOpa HEOOXOTUMBIX M3
HUX [TOCTaBbTE «TAJIOYKMW» CIIEBA OT COOTBETCTBYIOLIMX IIapaMETPOB.

[Tpu BeIOOpe Mapametpa «CrexeHune» UHTEp(dEHC MpOrpaMMbl JOTIOJHUTCS MaHEIbio TEeKyLLMK
CUrHaA, Ha KOTOpOW oToOpaxkaeTcs MH(POpPMAIUS O HampspKeHUH (YpOBHE CHUTHAjA), TEMIEpaType U
noporpese. [I[porpamMmMa aBTOMaTuyeCKl HAYHET MOUCK KPUBOHM pa3roHku ra3zoB B kogax ALII, mocne yero
0T0Opa3uT rpaduk B paboyeM MpOCTPAHCTBE IPOrpaMMBbI.

[Tpu BBIOOpE mapamerpa «TepmuHam» MHTEpPENc TPOrpaMMBbl JOMOIHUTCS TaHEIbI0 TepMUHaA.
Ha nanenu otoOpakaroTcsi Kozbl, MOCTYHAIOIIME OT XpoMaTtorpada B KOMIBIOTEP, TAK K€ PeaIM30BaHa
BO3MO)KHOCTh Ha0opa KOMaH[bl yNpaBJIE€HUS XpoMmarorpadom B TepMHUHAIBLHOM pexume. B more,
PAacIIoNOKEHHOM CJIeBa OT KHOMIKK Send, MOXHO BBOAUTH KOMaH/IbI yIIpaBIeHHUs XpoMaTorpadom (JaHHas
onepauus MpeJHasHaueHa TOJbKO Ul pa3paboTyukoB oOopynoBaHus). Ilpu Haxartun Ha kHomKy Send
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MPOM30MIET OTIpaBKa BBEJIECHHON KoMmaHABl B xpomartorpad. OO6pabotaB KoMaHIy, Xpomarorpad
BO3BPATUT OTBET, NMPUHATHIN 1o COM-mopTy, 1 mporpaMMa 0TOOpa3UT €ro B IOJIE, PACTIOIOKEHHOM IO/
noJieM Jist BBoJa koMaH ibl. [lepedeHs BO3MOXKHBIX KOMaH/1 IPUBEACH B pazzene A.2 mpuiokeHus A.

Knonka Reset npennasnauena aiis o0paTHoi COBMECTUMOCTH BEPCUN IPOTpaMMBbI (HE HAXKUMATh).

[Tpu BEIOOpE mapamerpa «O0paboTka» HHTEpQEHC MporpaMMbl JTONOTHUTCS MMaHe b0 HacTpourka.
[Tporpamma mpeAocTaBiIsgeT BO3MOKHOCTb BPYUHYIO MOA00paTh HEOOXOMUMBINH KOA(PQHUIMEHT JeIeHUs
(mone K peneHusn), npuyem noadoopka kodhdUIMEHTa He BIUSET Ha TOT, YTO ObUI yKa3aH B HacCTpOMKax
npudopa. UtoOsl BeIOpaTh KaHAIBI CUTHAJA, KOTOPbIE HEOOXOIUMO OTOOpa3uTh Ha Tpaduke, MOCTaBbTE
«TaJIOYKW» HAIIPOTUB COOTBETCTBYIOIIMX NapameTpoB. KHonka lepecyeT npeanasHaueHa A epecyera
KPUBBIX B COOTBETCTBUU C KOIPPUIIUEHTOM JICTCHHUS.

Ecnu OynyT 3a7aHbl Bce mapaMeTpsl, To BKJIaaka KOHTpoAb paboTbl xpomatorpada Oyaer uMeTh
BHEIIIHUN BUJI, TPE/ICTABICHHBINA HA PUCYHKE 8.

F 5
o C6paboTka A3HHE EE 1
Peimel 2000000 - [ 30827 oMece:
OCTAaE: -
O Lo et Meran - 1 23609%

Jran: 0.26561%

v T
EPMMHAN Mponan : 0.00000%

[v OdpatoTka i-ByraH: 0.00579%
n-Eyran : 0.00000%
MNpuHTER Bopopon : 0.00017%

YeTaHoeku L [C1+C2): D1E918%
Meyats )
Fonpoesre 200 BaHScimqu -

Bpera Beixona 2110 LMk nuyeckmi
PEHMM

&3 Wrrepeans 21:10 Bersoa
1000000 21:10 LHknmeckmi

PEHHM

peamate 52262966 21:12 Buwan
K. aeneHus: |1 7EEE13.15 21:13 Lmnmyecimii

K PEHHM

[# | PeankHan E 21:13 Mepezanycx
21:74 Beisog

[ | Kanan 'E‘l 2174 Uk nuyeckmis

[v Il PeancHan il PEHHM

I 21:14 BricTpRIi BRIXOA,

L 2174 Unknuyeckms

PEKMHr
Hepeceer 21:15 T aiimayr

21:158 MNepezanyck.

Tekywmi curnan 2116 Beivog

Hanp. mv/ 21:17 UMk Anuecki
PEKMHr

Tern. C° B4.0R 0

MNoporpes 592 O

TepruHan

Top o -2979E6.63

TERM3E103E60B3700

& Reset I
L ! ! ! 1 L Blpervm [CIBK.] I L I L
0 10 20 a0 40 50 O Brxaa
K.0HTpONE patioTel spomMaTorpada | [MPOUEHTHEIR COCTAE KOMIOHEHT 0B J

Pucynok 8 — BHenrnuit Bu Bkjaiku KOHTpoAb paboTbl Xxpomatorpada

C nomomupto naHenu Bpemsa BbIXOA@ OCYIIECTBIISETCS BBOJ HACTPOEK BPEMEHHBIX MHTEPBAJIOB
XpoMarorpauueckux MNHKOB Ha auarpaMme. Jljis BBI30Ba OKHAa BBOJA HACTPOEK HAXKMUTE KHOIIKY
UHTepBanbl. [Iporpamma 0TOOpa3uT AMATOrOBOE OKHO HACTPOMKH BPEMEHHBIX OKOH (CM. pUCYHOK 5).
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Pabora ¢ gaHHBIM [MAJOrOBBHIM OKHOM oOmMcaHa B pasaene 3.2.3. BaxHo 3amoMHHUTB, YTO B Cilydae
MTOTBEPKACHUS U3MEHEHN AUana30HOB BPEMEHHBIX OKOH, U3MEHEHMs BCTYIIAT B CHIIy TOJIBKO B HaJaje
CJIEYIOILETO IUKIIA.

ITanens MpuHTEpP penHa3HaYEHA I HACTPOMKHM MapaMeTpoB nedaru. Ha maHenu pacrosnoxeHsl
CJIeIyIOIIUE KHOIKH:

- YCTaHOBKW — BBI3BIBAET MOSABIEHUE CTAHJAPTHOIO JUAJIOIOBOrO OKHA HACTPOEK IPUHTEPA;

- MeyvaTb — Mo3BoJIET pacrievyaTaTh pe3yabTaThl aHAIN3A;

- KonupoBaTtb — npeiHa3HaueHa I  KOMHUPOBAHMS JAaHHBIX M3 paboyero mMpocTpaHCTBa
nporpamMmbl B clipboard (6ydep oOMeHa — POMEKYTOUHOE XPAHWIUIIE TAHHBIX), TAKKE CKOIMUPOBATH
JTAHHBIE MOXKHO C TIOMOIIBIO HaXKaTUsi coueTanus kiaBuin kinaBuarypel Ctrl + C. Coxpanennsie B Oydep
oOMEHa JaHHBIE MOXHO IMPOCMOTPETh BO BHENIHEM NpWIOKeHHH, Hampumep, MS Excel. Jlns storo
OTKpOWTE BHEIIHee npuiiokeHue (Hanpumep, MS Excel) n BcTaBbTe JaHHBIE ¢ TIOMOIIBI0 KOHTEKCTHOTO
MeHI0 BcTaBUTb Wi Ha)XKMUTE codeTaHue KiaBuil kiaBuatypsl Ctrl + V. JlanHbie OynyT BBITpY>KEHBI BO
BHEIIHEE NMPUIOKEHUE B BUJI€ TAOIHUIIBL.

Jlist Toro 94TOOBI 3aKOHYUTH PabOTy ¢ NaHHBIMH Ha)XKMHUTE KHOTKY Bbixoa. [Iporpamma orobpazut
JTMAJIOTOBOE OKHO C TIOJTBEPKICHHEM (PUCYHOK 9).

Pucynoxk 9 — JluanoroBoe OKHO TTOJATBEPKICHHS BBIXO/Aa U3 TEKYIIIETO CeaHca pabOThI

ITpn Haxatun KHONKU YES, HE NOKUIAsCh OKOHYAHMS LMKIA, POU3OUIET MEPEXO] U3 JAHHOTO
pexxuMa padoThl K INIAaBHOMY OKHY mporpamwmbl. Ilpu Hakatum kHomku NO mporpamma JI0KIETCS
OKOHYAaHMs BBINOJIHEHHUs LUKJIa XpoMmarorpadom, 3aTeM 3aBepIIUT padoTy B JAHHOM peXUME U
OCYLIECTBUT MEPEXO] K NIABHOMY OKHY mnporpammsl. [Ipm Haxkatum kxHonku Cancel mnporpamma
MIPOIOJIKUT BBITIOJIHEHUE PAaOOTHI.

3.3.3 Bkiaaka MpoueHTHbIM cocTaB KOMMNOHEHTOB

Ha Bkianke [pOLEHTHbIM COCTaB KOMMOHEHTOB OCYIIECTBISICTCS AaHaJN3 IPOIEHTHOTO
cofiepaHusl YIIIeBOAOPOAHBIX KOMIIOHEHTOB B cMecH (pucyHok 10).

Ha Bkiagike pacnosioKeHbl CIeAYIOIUE SJIEMEHTHI:

- manenn: LLlkana n AaHHbl€;

- pabouee IpOCTPAHCTBO MPOTPAMMBI.

Paboyee mpocTpaHCTBO MpOrpaMMbl MpeACTaBiIseT co00i KOOPIUHATHYIO MIOCKOCTh, B KOTOPOI
oTtoOpaxaercss TpapuK 3aBUCUMOCTH TPOLEHTHOTO CONEPKAHHUS YIIIEBOAOPOIHBIX KOMIIOHEHTOB
(BepTHKaNbHAs IIKaIa) OT BpeMeHU (TOpU30HTANIbHAS mIKaia). Pabota ¢ rpadikoM HHTEpaKTHBHA, IIIKAJIbI
MOXKHO JIBUTaThb C TOMOIIbIO YKaszarens MbIIIH. J[Is 3TOro HyKHO HaBECTH KypCOp MBI Ha
HEOOXOUMYIO KAy, IPH 3TOM KypCcOp M3MEHHT MPHUBBIYHBIA BHENTHUHA BHJI, U TIOTAIUTh €O BIIPaBO/
BJIEBO WJIM BBEPX/BHH3, B 3aBUCUMOCTHU OT TOT0, KaKOW JHara3oH IIKaJlbl Hy>KeH. Tak ke IIKaJbl MOKHO
JBUTATh C MOMOIIbI0 KiaBumu Shift. J[ias sToro HaBeauTe Kypcop MBIIIM Ha KAy U, YAEp:KHUBas
kiapuiny Shift Ha kmaBuartype, morammTe Kypcop BIPaBO/BIIEBO WM BBepX/BHU3. [Ipu mcmonab30BaHUM
kiapuim Shift mkaner qeuratorcs B 10 pa3 OvicTpee.
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Pucynoxk 10 — Bkianka MpoueHTHbIN coCTaB KOMMNOHEHTOB

Ha nmanenu LKaAa pacnoioxeH nepexitodaTens GopM mpencTaBieHus! MIKAIbL: «JIHHEHHas WU
«orapugmuueckas». s BblOOpa HeoOxonuMoil (OpMBI MpeNCTaBICHMs] LIKalIbl YCTAaHOBHTE
MepEeKIIoYaTesb CIeBa OT Ha3BaHUSI COOTBETCTBYIOIETO BU/IA.

Ha manenu AaHHble pacrojoKeH MepeKiIoyaresb BUJOB OTOOpaKaeMbIX JaHHBIX: «TEKYIIUE» U
«petrpocrnektuBay. [Ipu ycTaHOBKEe mepekiouaTesis B IMOJIOKEHHE «TEKYyIHe» IMporpaMma OTOOpazut
KpPHUBBIE, COOTBETCTBYIOIIME JAHHOMY MOMEHTY BPEMEHHU.

[Tpu ycTaHOBKe MepeKIrouaTess B 3HAYCHUE PETPOCHEKTHBA HHTEp(Eiic MporpaMMbl TOTIOIHSAETCS
naHenblo PeTpocnektusa. [lporpamma npenoctapisieT BOBMOKHOCTD 3arpy3KH JIaHHBIX 3a JIF000i eproa
pabotsl mpubopa. s 3Toro Heob6xonuMo B ToJie 3a BBECTH JaTy MOATPY3KH JaHHBIX U Ha)KaTh KHOIKY
3arpyautb. [Iporpamma npousBeneT 3arpy3Ky AaHHBIX U OTOOPa3UT pe3yabTaT B pabouyeM MPOCTPAHCTBE
nporpammbl (pucynok 10). Jlns mepemenieHusi rpaduka BpPEeMEHH PEKOMEHIYETCS JBUTATh €ro Mpu
HaxxaTo kiauiu Shift.

Jlist i3MeHEeHHs Ha3BaHUS W/WIK [BETa OTOOPAKEHUS KOMIIOHEHTA BBIOEPHUTE HYKHBIN KOMIIOHEHT
(manpumep, MeTaH) W NBaXIbl IICIKHUTE JICBOM KHOMKOW MbIK 1o Hemy. [Iporpamma otoOpazut
JIMAJIOTOBOE€ OKHO WM3MEHEHHUs 1IBeTa W Ha3BaHUsS (pucyHok 11). BHecuTe HeoOXoaumble M3MEHEHUS U
HaxxmutTe KHOTIKY OK st ux coxpanenus. [IporpaMma coXpaHuUT U3MEHEHHs 71 KOMIIOHEHTa MeTaH u
0To0pa3uT UX Ha rpaguke B paboyeM MPOCTPAHCTBE MporpaMMebl. Jljis OTMEHBI COXpaHEHUS] U3MEHEHHH
Ha)XMUTE KHONIKY OTMeHa.

Jlns 3aBepieHust paOboThl ¢ JaHHBIMH Ha)KMUTE KHOIKY Bbixop B muanmoroBom okHe O6paboTka
A@HHbIX (pucyHok 10).
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Pucynok 11 — JInanoroBoe OKHO U3BMEHEHHUS 1IBETA U HA3BaHUSA

3.4 BrinosmHeHne mporpaMmsl B pexknume «lIpoBepka 3TaJIOHHBIM ra3omy»

[Tpu pabote B pexxume «IIpoBepka FTaTOHHBIM Tra3oM» MPOrpaMMa OTOOPA3UT AMATIOTOBOE OKHO
JUISl TECTUPOBAHUS STAJIOHHOW CMEChIO, BHEIIIHUI BUJT KOTOPOTO MPUBENICH HA pUCYHKE 12.

- N
TecTuposaHue 3TaNOHHON CMECHHD @
MHCTpykL A
laz Conepianm
1. 3anonHWTE NoAA SHAYEHUARM
Meran | MPOWLEHTOE B 3TANOHHOH CHECH.

Aran 2. Mogafme cMeck ko Bxoay NpKMAaopa.

MNponaH

3. JanycTime aHanus
i-Byran

4. Mo DKOHYaHKM 3HENKM3a LaHHEE
r-byranH BYAYT AETORMETHYECKMW NEPEaHHE! B
: cHCTEMY COOopa.
i MeHran B G
n-MeHTaH

ak. | Cancel

Pucynok 12 — JluanoroBoe okHo TeCTMpoBaHUE 3TaAOHHOW CMEChIO

B 7neBoil yacTM AMAJOrOBOrO OKHA COJEP/KUTCSA Tabauua C NEpPEeYHEM Ta30B, BXOIALIUX B
ATAJIOHHYIO CMECh. 3alOJIHUTE TAaOIHUIy HYKHBIMU 3HAYEHUSAMH JUIS KaXKIOTO U3 T'a30B.

B npaBoii uactu pacnosnoxeHa naHenb MHCTPYKUUA, B KOTOPOH MEpeYrCiieHa Mocaea0BaTeIbHOCTh
JEUCTBUI JUISl TPOBEAECHUS aHAIN3a HA COOTBETCTBHUE 3TAJTIOHHON CMECH.

[Tocne BBOma 3HaueHui Haxkmute KHONKY OK. IlporpamMma aBTOMaruyecku 3amyCTUT aHaIU3 U
0TOOpa3uT uanoroBoe okHo 06paboTKU AaHHBIX (CM. pHCYHOK 6). PaboTa ¢ 1aHHBIM THAIOTOBBIM OKHOM
onucasa B 3.3.

Jns oTMeHBl TIpOBeNeHUs aHalu3a HaxkmuTe KHomky Cancel (cm. pucynok 12). I[Iporpamma
MIPOU3BEJET BO3BPAT K INIABHOMY OKHY IIPOIPAMMBI.

3.5 Beimonuenue nporpammel B peskume «KannGpoBkay
3.5.1 Ilopsaok paboTsl B IporpaMmme

Kaxxaomy yrieBo1opolHOMY KOMIIOHEHTY COOTBETCTBYET CBOE IMUKOBOE 3HaueHue B kojpax AL na
XpomarorpaMMme (pasroHKe), B 3aBUCHUMOCTH OT KOHIIEHTPAllMH 3TOT0 KOMIIOHEHTa B aHaJU3UpyeMOM
CMECH.
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KanubpoBka — mpouecc omnpeneneHust coorBerctBus koaoB AIIIl mpolieHTHOMY copep:KaHHIo
Ka)JI0T0 KOMIIOHEHTa I'a30BOM CMECH.

AJNTOpUTM BBINOJIHEHNS KaJTUOPOBKHU:

- OIPEIENIUTh YUCIIO KATMOPOBOYHBIX TOYEK;

- B3SITh I'a30BYI0 CMECH (ITAJIOH) C U3BECTHBIM IIPOLIEHTHBIM COOTHOILIEHUEM KOMIIOHEHTOB;

- BBIOpaTh HOMEP TOYKU KaJIMOPOBKH;

- I0JIaTh Ha BXOJ1 Xpomarorpada ncciaeryeMmyro CMech;

- 3aIlyCTUTh NIPOrpaMMy JJIsl BBIIIOJHEHUS aHAJIN3a;

- IporpaMMa aBTOMATHUYECKHM paccuuTaeT W 3aduKcupyeT 3HadeHus B mnporeHtax (%),
COOTBETCTBYIOLIME NOMyyeHHbIM KoaM ALl (3HaueHHs: COOTBETCTBYIOT MAaKCHUMyMy NHKa B 3a/laHHOM
BPEMEHHOM WHTEPBAJIC);

- CKOPPEKTHPOBAaTh IOJIyYEHHbIE 3HAY€HHsI KO/OB, €CIM OHM HE COOTBETCTBYIOT ASTaJOHHBIM
3HAYEHUSIM.

3.5.2 BrimonHeHne KaauOpOBKH

[Ipu pabore B pexxume «KanmbpoBka» mporpamMmma OTOOPa3UT COOOIIEHHE C MPEIYNPEKICHUEM
(pucynok 13). BHUMareasHO 03HAKOMBTECH C COJIEP)KAaHUEM COOOIICHHS THAIIOTOBOTO OKHA.

Warning [_J& )

BHumaHue! HenpaenneHoE W3MEHEHNE
!'. NapameTpoE KanMOpOEKN MOMET

MPUBECTH K MCKAXEHWHD PEIYNETATOE.

Bl AEACTEMTENEHD XOTUTE MX M3MEHWTE 7

Mo |

Pucynok 13 — CooOmienue ¢ npegynpexaeHuemM mpu padore B pexxume «KannbpoBka»

IIpn Haxkatum KHONKU NO MpPOM30MIET BO3BPAT K ITIaBHOMY OKHY nporpammsl. [Ipm Haxartum
KHONIKM YesS mporpaMma OTOOpa3uT [IMAIOTOBOE OKHO, KOTOpOE HMeeT 3arojoBok Kaanbposka
(pucyHok 14). [TonpoOHee o npolecce KaTUMOPOBKM HAITUCAHO B pa3zese A.3 NpUiIoKeHus A.

B nuanoroBoM oKHE pacIioyioKeHbl CIEAYIOIINE HIEMEHTHI:

- manenau: KanbkyaaTop 1 ABTOKaAMbpoBKa;

- TaOJIMILIBI C JAHHBIMU M PE3YJIbTaTaMH pacyera;

- kHonku ynpasieHus OK u Cancel.

B neBoif wacTM MamoroBOTO OKHA pacmojiokeHa Tabmwma ¢ uHdopMmammein o cocTaBe
YIJIEBOIOPOIHBIX KOMIIOHEHTOB 3TAJIOHHOM Ia30BOI CMECH.

B npaBoif yacTi 11agoroBoro okHa oToopa)kaeTcs Tabauia ¢ JaHHBIMU pacyeTa Mo KaXKJIOW TOUKe
KaJIMOPOBKH.

Jlis paGoThl ¢ KaJIbKYJIATOPOM YCTAHOBHUTE «TAJIOUKY» PsIoM ¢ nojieM KaAbKyAATOp Ha maHenu
KanbkyaaTop.

[Tepen HavayoM KaauOpOBKH BBEIUTE B CTOJOEN BaANOH 3HaYeHUS Ta30B 3TAJIOHHON CMECH, B
COOTBETCTBUM C NACMOPTHBIMHU JAAHHBIMHU ITOM CMECH. 3aTeM 3aJaiTe CTENEeHb pa3BeneHus cMecu. [l
3TOro BBeAMTE 3HaueHue B nnosie KoadppuumeHt. [lone PassepeHune 3anonssercs myTeM BbIOOpa HY>KHOTO
3HAYECHHs W3 BBINAJAIOIIEro crnucka. [IporpamMma aBTOMaruMdecku IPOU3BENET IEPEecyYeT NaHHBIX H
OTOOpa3UT pe3ynbTar pa3BefieHus: cMecu B cronbue Wnpuu,. 3HaueHus kaxxaoi sueiiku ctonbia LWnpuy,
paccuuThIBaETCS KaK MPOU3BEICHUE COIEP)KUMOI0 COOTBETCTBYIOLIEH siueiiku crondua banoH Ha n1podb
(KoadduumneHt/PassepeHue).
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@ Kanubposka. L =HAC i&r
v Kanexynarop [ ABTORANMOPOERE
(E——— ,17 YHucno Tover hd CTOPO}I{HO l m
Passenawe V[T =] | e [T e icraoeta = =]
Towka 1 = Konusa | o Opotia | ? Nokaz | ﬂﬁagggzmm e m
BannoH ‘UJI'IpHLl [asbl kog 1 ‘SHa‘-IEHHE 1 |KD.|1 2 |3Ha'-IEHHE 2 ‘KD.IJ. 3 ‘SHBHEHHE 3 ‘KD.CI. 4 |3Ha'-IEHHE 4 |
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o Ok | X Cancel ‘

Pucynox 14 — JInanoroBoe oKHO KaJTHOPOBOK

3aaiiTe 4YMCI0 KaTMOPOBOYHBIX TOUEK U BHIOEpUTE HOMEDP TOUKH KanOpoBkH. [1ose Yncno Touek
3aI0JIHSIETCS ITyTeM BbIOOpA 3HAUEHUs U3 BBINAJAIOIIEr0 CIMCKA, MOXKET IPUHUMATh 3Ha4eHus ot 2 10 7.
[Tone HOMEpP TOUKM 3aMONIHACTCS ¢ IOMOIIBIO CTPENIOK (BBEPX/BHU3), PACTIONIOKEHHBIX CIIpaBa OT MOJSL.

Bribepute HOMep Touku W Haxkmute KHOmKy lpob6a. IIporpamma oToOpa3uT IMAIOrOBOE OKHO
O6bpaboTka AaHHbIX M aBTOMATHYECKM HAYHET BBINOJHATH IMKJI aHanau3a IojaBaemMoil cmecu. Ilo
3aBepIICHHIO IMKJIa HaXMmuTe KHOMKy OK (pucyHok 15). OTu aelcTBUS HEOOXOOUMO IMOBTOPUTH IS
KaKJI0OM TOYKHU.

IToxa BIMONHSAETCA LMKII, BCE NaHHbIE perucTpupyrorcs. Ilocie 3aBepmenus anaimsa nporpaMmma
JUIS KaXKJ0TO KOMIIOHEHTa CMECH aBToMarndecku 3adukcupyer 3HaueHus: kogoB ALl B cTonber; Koa N
(rme, N —HOMEp TeKylIeld TOYKH KaJIuOPOBOYHOW KPHBOM) M OTOOpa3suT ux B Tabmuie. B cronberr
3HaueHne N OyayT 3aHECEeHbl pAacCCUMTAHHBIE TMPOTPAMMOM pe3yiabTarhl aHaim3a. llomydeHHBIC
pe3ybTaThl JOMKHBI COOTBETCTBOBATH NMACIOPTHBIM 3HAYEHMSIM 3TAJIOHHOM cMecu. Eciin naHHbIE OBLIN
paccuuTaHbl HEBEPHO, TO B IIPOTrPAMME peaan30BaHa BO3MOKHOCTh PYYHOU KOPPEKTUPOBKH MOTYyYEHHBIX
3HaueHUH. Tak e MOKHO CKONMPOBaTh JJaHHbIE B BHIOPAHHYIO TOUKY U3 KaJbKYJIATOpa C IOMOIIbIO
kHomkM KonuA (mannbie u3 ctonbma LUnpuu, ckomupyrorcst B ctonbenr 3HayeHue N s BHIOpaHHOM
TOYKH).

UTo0Bl TIOCMOTpPETHh XpoMarorpaMMmy HaxkmuTe KHOMKY [Moka3 (cm. pucynok 14). Ilporpamma
0ToOpa3ut auanoroBoe okHo 06paboTKa AaHHbIX, COOTBETCTBYOMICE pexxkumy «I[locnenHue naHHbIEY.

[Tpu Haxarun xkHOomku OK B nmanoroBom okHe KaaMbpoBKa mporpamMma 3allOMHHT M COXPAaHUT
NoJy4eHHble 3HaueHus. [lanpHeiimue pacyeTsl mporpaMma OysieT MPOU3BOJUTH B COOTBETCTBUU C 3TUMHU
3HAUEHUSIMH KaJHOPOBKH.

Jlnst oTMEHBI COXpaHEHHs Pe3y/bTaTOB KaJIMOPOBKH M BO3Bpary K INIABHOMY JIMAJIOTOBOMY OKHY
HakmuTe KHoKy Cancel.
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Pucynok 15 — O6paboTka TaHHBIX
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4 ABapuiiHble CUTYalluu U pEKOMEHIAIMH 110 BBIXOY U3 HUX

B npouiecce paboTsl mporpaMMbl MOTYT BO3HUKATh MpoOsieMbl (aBapuiiHble cutyarun). [TpuauHb!
UX TIOSIBJICHUS M ICHCTBHS OTIepaTopa Mo BBIXOAY M3 HUX (PEKOMEH/IalliH ) IPUBEACHBI HUKE:

1) ommOKM mepeqaynd MaHHBIX — BOSHUKAIOT TpU HecTtaduiapHOM padore AIIIl, 310 00BIUHO
MPOUCXOIUT TPHU NepebosiX B MUTAHUU YCTPOMCTBA. sl ycTpaHEHUs 3TOW MpoOIeMbl HEOOXOTUMO
MIPOBEPUTH HAIIPSHKEHNE UCTOUYHMKA uTaHus (220V);

2) omOKK NpH Nepefade JaHHBIX BO BHELIHHME MPOTrPaMMBbl — BO3HUKAIOT, KOIa MporpaMma He
MOXET 3alucaTh CBOU (paiIbl Ha TUCK KOMITBIOTEpA, HA KOTOPOM paboTaeT BHEMIHAA mporpamma. Jlims
YCTpaHEHUsl 3TOM MpoOiieMbl HEOOXOUMO MPOBEPUTH KOAKCHAJIBHBIM Kabellb U JTOCTYIMHOCTh JUCKA W3
IIPOBOAHHUKA;

3) nosiBnenue npeaynpexaeHus o TaitmAyte — HeoOxonumo npoBepuTh coeanneHrne COM-mopra
U NUTaHue ycrpoicTBa. Ecian mporpamMMa cama cMOXET JIOKaJIM30BaTh HEUCIIPABHOCTD, TO COOOLIEHHUE O
TaiimAyTe cmeHuTcss Ha coobOmenne 00 WaHunmammszamuu. Ilocrne wHUIMATW3AaMK TMporpaMMma
aBTOMAaTUYECKU IIPOJOJDKUT LIMKII YEPE3 BPEMSI PaBHOE BPEMEHH BbIJJauH.
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[Tpunoxenue A
(cipaBoYHOE)

Teopernueckas 4acTh
A.1 YcTaHOBKa OKOH
[Tporpamma aBTOMaTHUYECKU OTCIIEKHMBAET YXOJ] MIMKOB B MpeeaxX I'PpaHUL] OKHA.
JUis paBUIIBHOTO OTCIIEKUBAHMS MHUKOB PEKOMEHIYETCsl BHIOMpAaTh T'PaHMIIBI OKOH TakK, YTOOBI
MUKHU (BEPIIMHBI) HAXOJWINCh BHYTPU OKHA, @ MUHUMYMBbI — CHapyK1 (MEX/y) OKOH.

OnTHMaIbHBIM MTOJIOKEHUEM TPAHUI] OKHA SIBIISFOTCS:
1) anst GMU3KO PacTONIOKEHHBIX TUKOB — cepearHa ppoHTta (pucyHok A.1);

1

CepeduHa
poHma

Pucynok A.1 — Pacnionoxenue nukoB

2) 1St 1alieKO OTCTOSIIIMX APYT OT JAPyra MUKOB — OCHOBAaHUS (PPOHTOB (pUCYHOK A.2).

OcHosaHus
gpoHMo8

Pucynok A.2 — OntumMasnbHbI€ OJOXKEHHS TPAHULL OKHA

Cy1ecTByIOT [1Ba c110c00a HaXOX/I€HUS BBICOTHI ITHKA:
1) nnst O61M3KO PACHOJIOKEHHBIX IMHKOB, HCHBITHIBAIOUIMX BIMSHUE COCEIHHUX ITHKOB, — CIIOCO0
oOcuera BbICOTHI € TIONIPaBKOW HYJIEBOW JIMHUU (pUCYHOK A.3);
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Pucynok A.3 — Cnoco6 o6cuera BbICOTHI C MOMPAaBKOW HYJIEBOM JIMHUU

2) IJI JAJICKO OTCTOAIIUX APYTr OT JApyra NMMKOB M IMMKOB, HC MCIBITBIBAIOIIUX BIUAHUA COCCIHUX
MMUKOB, — CTAH/IAPTHBIA METO/I 00CcUeTa BHICOTHI (PUCYHOK A.4).

Pucynok A.4 — CtanmapTHBIN METOI 00CUeTa BHICOTHI

B npubope ncnons3dyrorcs nsa nerexropa (I u 1) u n1Be paznenutenbHble KOTOHKH (PUCYHOK A.5):
- OKHA, OTHOCSUIIMECS K MOKa3aHWSIM OIHOIO JETEKTOpa, HE BIMUSAIOT HAa OKHA, OTHOCALIMECS K

ApYromy;
- OKH4, OTHOCAINHUECA K OJHOMY U TOMY K€ JNCTCKTOPY, HC JOJIKHBI IIEPCCCKATHCA, AK€ €CIIM OHU
YCTAHOBJICHBI Ha PAa3HbBIX KaHAJIaX.

#1 #2 #3 #4

#6 #H7

N

Pucynok A.5 — B3anMmHOe pacroyiokeHrue OKOH
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B mporpamme npeaycMOTpeHO paszzienieHrne curHaja Ha 8 xaHajoB. Homep kanama —3To cmoco0
MoKa3aTh MporpaMMe HoMep KOJIOHKH, TUI CUTHaIa U METOA obcueTa [l KaXKI0ro ra3a (OKHa):

- CYIIECTBYET JBE KOJIOHKU U Ha KaKJOW BEJETCsI MaTeMaTuyeckas 00paboTka curHania;

- kosioHKa | (GpIcTpasi, MO KOTOPOH BBIXOAAT Tskenble koMnoHeHTol "C3", "C4", "CS5") — kaHansl
0-3;

- kosoHka Il (mennennas, BOIOpoa, METaH, 3TaH) — KaHaibl 4-7;

- IOJTYYEHHBI HEMOCPEJACTBEHHO C JIETEKTOPOB CHUTHAJI HA3bIBA€TCS WHTETPABbHBIM (U1
I nerextopa — kanans! 2-3, nis Il nerekropa — kaHainel 6-7);

- HHTETPATbHBIA CUTHAJ MaTeMaTUYeCKH MmpeodpasyeTcst B peanbHbld (Iu1st | geTekropa — KaHaIbI
0-1, mst IT merextopa — kaHansl 4-5). PeanbHbIM CHUTHAJI Ha3BaH TMOTOMY, YTO TOKAa3bIBAET PEaTbHYIO
KOHIIEHTpAIIUIO Ta3a, MaTeMaTHUeCKHU «yOupas» 3ara3plBaHie CUTHAJIA U3-3a Mapa3UuTHBIX 00bEMOB;

- croco0 HAXOXKICHHS HYJIEBOU JIMHUU yKa3bIBae€TCS IyTEM BhIOOpa HOMEpa KaHaia: 4yeTHBIE (CO
CTaH/JAapTHOM HYJEBOW JIMHUEH) W HEYeTHbhle (JUIs pacyeTa CMEIICHHS C IONpaBKOW Ha BIMSHHE
ONTU3IIeKAIIETO TTHKA).

B Tabmume A.l mpuBeIeHBI COOTBETCTBHUS HOMEPOB KAaHAlOB M I[BETOB WX TIpaduKoB Ha
XpoMaTorpamme.

[Tosicuenus x Tabmurne A.1:

- MaTeMaTudecku oOpaboTaHHbIE CHUTHAMBI (peaabHbIl Ta3) — kaHaus! 0, 1, 4, 5;

- 0e3 MareMaTH4ecko 00pabOTKH (MHTErpasibHasl KpHBas, T.K. JaTYUK SIBISIETCS MHTETPaIbHBIM
3BEHOM) — KaHaJbI 2, 3, 6, 7;

- TUHEWHBIN cI0c00 0OcyeTa BBICOTHI MHKa (OepeTcst mpocTo BhicoTa) — KaHaibl 0, 2, 4, 6;

- cMenleHre obcuera muka (Oepercs BbBICOTA C YYETOM BIMAHHA OJM3KOrO IHKA) — KaHAJBI
1,3,5,7.

Tabmuua A.1 — CooTBETCTBUS HOMEPOB KaHAJIOB U [IBETOB UX IpauKOB

CrangaprHas C nomnpaskoii
Curnan . Jerekrop
HYyJeBas JINHUS HYJIEBOM JTMHUU
PeanbHblii (ONMy4eHHBIN IyTEM Kanan 0 Kanan 1
pacuerta) (uBeT 3eneHbIn) (uBet 3eneHbIn) I feTexTop
VHTerpaibHblii (T0TyYeHHBIH ¢ Kanan 2 Kanan 3 (TsKenBIC)
JETEKTOpa) (uBet YepHbIN) (uBeT YepHbIn)
PeanbHblii (ONMy4eHHBIN yTEM Kanan 4 Kanan 5
pacuerta) (uBet KpacHbin) (uBet KpacHbin) 11 netexTop
VHTerpaibHblii (TIOTyYeHHBIH ¢ Kanan 6 Kanan 7 (merxue)
JeTEKTOpa) (uBeT CUHUK) (uBeT CUHUK)

KonuuecTBO OKOH B Iporpamme 3aBUCHUT OT HACTpOEK, yKa3zaHHBIX B Ini-¢aiine mporpammsl.
OOBIYHO KONMYECTBO OKOH OepeTcsl Mo YMCIy KOMIIOHEHT, pa3ieisieMbIX YCTPOHCTBOM, IUTIOC YHUCIIO
KOMIIOHEHT, HE pa3eisieMbIX Ha OTJeNIbHbIE (DPAKINU:

- JUIsl pa3ieiieMbIX KOMIIOHEHT — HAUMEHOBAaHUs COOTBETCTBYIOT Ha3BaHUIO KOMIIOHEHTA;

- JUIsl HEpas[elIIeMbIX TIa30B — HANMEHOBAaHUS NPHUMEHSIOTCS COKpAllleHHbIE HAaWMEHOBaHMS,
Hanpumep: "C1+C2", "C3"u 1.1.;

- nosicaenus no "C1+C2" u "C3": B xpomatorpade 1Be KOJIOHKH, U HEKOTOPBIE ra3bl BHIXOJAT KaK
[0 OJIHOM, Tak M Mo Jpyroi. Bce mMKHM JOMKHBI OBITh «3arHaHHbD) B OKHAa M Ha3BaHbl MO MMEHaM
KOMIIOHEHT, KOTOpBIE€ BBIXOAAT B O3THUX OKHaX. OHM JOJIDKHBI COOTBETCTBOBAThH (IIPHOIU3UTEIHHO)
MOKa3aHUSIM COOTBETCTBYIOIINX Pa3/esieMbIX KOMIIOHEHT, HO He Oosee Toro. OHU HUKY/Ia HE MepealoTcs
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Y HU Ha YTO HE BIUSAIOT (T.€. pe3ynbTaT 1o okHy "C1+C2" nomkeH mpuMepHO COOTBETCTBOBAThH PE3YJIbTaTy
o okHy «Metan», a "C3" — coorBeTcTBeHHO, «IIpomany).

VYnpasieHue Bu3yanusanueil rpad)ukoB HaXOAUTCS Ha maHeau HacTpoWka, OTKpBIBAIOIICHCS TIPU
BbIOOpE peskuma «O0paboTkay (BepXHUIl JI€BbIi yroi AuaaoroBoro okHa 06paboTka AaHHbIX) Ha BKIIaIKe
KoHTponb paboTtbl xpomartorpada (pucyHok A.6).

¢ O6paboTa JaHHBIX

Pesmre | 200000
[~ Cresetie

[ TepruHan

I'ip?l—rrep 1
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Konupoeare| |
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v | PeantHan
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[~ LEaHan
[+ 1l PeaneHan
I Il EaHan

fapoecvar
10000

K.oHTpONE pafoTel sporarorpaha

Pucynok A.6 — YipasneHue Bu3yaiausanueil rpaguxos

A.2 IlepeyeHb KOMaH

B Tabnune A.2 mpuBeneH MNepedyeHb BO3MOXHBIX KOMaHJ| YIpaBlIeHUS XpomarorpagoM U
COOTBETCTBYIOIINE JACHCTBUA (OTBET) XpoMaTorpada Ha HUX.

Tabmuna A.2 — IlepeueHb koMaH

Komanna HeiictBus xpomarorpaga
SADCmcffffg HacTpoika napaMmeTpoB MukpocxeMbl ALIIT
TRGneeeedddd HACTpOWKa YIPaBICHUS BPEMEHEM OTKPBITHS KJIAallaHOB
CYCLEtpppp HacTpoiKa IMKJIa paboThl Ipudopa
START 3aIyCK HUKJIa
STOP MPUHYINATENIbHAS OCTAHOBKA IIMKJIA
TERMmleeeeooog HACTpOIKa TEpMOCTara
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Komanna HeiictBus xpomarorpada
GETTERM BblJla4ya TEKyIIEH TEMIEPATYPhl U COCTOSTHUE OTOTLIICHUS
HAcccccccececce (GYHKIMS KpUNITOrpagUUecKOro MoyIMHHUKA
GETSN BbIJ]a4a CEPUITHOIO HOMEpPA YCTPOUCTBA
RST MepBOHAYAIbHAS] THULIMAJIM3ALIMS BCETO YCTPOUCTBA
READY KOMaH/a TOTOBHOCTH K MPOJOJKEHUIO IUKIIMYECKOTO PEKUMA

A.3 Ilpouecc kanuOpoBKU

KannGpoBka mpou3BOANUTCS MPH NMPABHIFHO YCTAHOBICHHBIX OKHAX (cM. A.1).

CyTb KaaMOpOBKHM 3aKJIIOYAETCS B YCTAHOBKE COOTBETCTBUS MEXIY MPOLEHTHBIM COAEpKAHHEM
ra3a i COOTBETCTBYIOIIMM €My CUTHAJIOM Ipuoopa.

[lepen HawamoMm mporecca KaIMOPOBKH HEOOXOAMMO PEIINTh CKOJIBKO TOUEK I KaTHOPOBKHU
HY’KHO U 4yeM KanuOpoBarbcs. OObIYHO, JocTaroyHo 3 pabouux Touek + 1 Touka Ha mrym + 1 Ha Hy:b.
Cmecu myis KamMOpPOBKHM OOBIYHO HMCTIONB3YIOT 0€3 BOAOPOJA M C HEOOJBIIMM COICPKAHUEM TSKEITBIX
KOMITOHEHT.

[TocnenoBarenbHOCTh AEUCTBUI TP KAJIMOPOBKE COCTOUT B CIIEAYIOLIEM:

- JUIs KXKJIOTO Ta3a CTPOMUTCS CBOSI 3aBUCMMOCTh CUTHAJIA K COZIEPKaHMIO ra3a;

- CTpouTCs (DYHKIIMSI COOTBETCTBUS, MCTIONbB3YsI KOHTPOJIBHBIE TOUKH (5 TOUEK);

- U3 KOHTPOJIBHBIX TOYEK COCTaBIIAETCS TaOMuIa, KaKJI0M Touke Ha rpauke COOTBETCTBYIOT JIBE
kojloHKU B Tabmune «Kom» u «3nauenue». [Ipuuem, cieBa B Tabmuie oToOpaxaroTcs TOUKU C OOJIBIIUM
COZIEpKaHUEM rasa, CIpaBa — C MEHbIIUM. J/[Be mocieqHue Touku 3To ypoBeHb mryma (200 konos AL,
3"auenue - 0,00000001) u yposens Hous (0 xomos, 0 %);

- B Ipolecce KaIUOpOBKM JUIsI Ka)XJIOro Tra3a aBTOMaTHuYeckd 3anonHsercs rpada «Kom» wu
BPYUHYIO KOppeKTUpyeTcs rpada «3HaueHue».

BaxxHo oOTMeTUTBh, 4YTO MpoLEecC KaJIUOPOBKM HENb3sl HPOBOJUTH HAa CMECSX, B KOTOPBIX
KOHIEHTpAIHs TSHKENbIX OMM3Ka K HYNIO, T.K. B 3TOM Cllydae KaauOpoBKa OyaeT MPOUCXOIUTh 10 LIyMy, a
HE 110 CUTHAIY (7151 KaTMOPOBKH MTPUTOIHBI JIMIIH pa3BeieHus, rae Tsokesbix He Menbre yem 0.001 %).

KanmuOpoBka MOXET BBITIONHIATHCS KaK IO BOCXOMASIICH, Tak W mo Hucxomsmen. [lpu 3tom,
KeJaTeJIbHO, YTOOBI BBIMOJIHAIOCH PABUIIO — YeM OO0JIbIlIe HOMEP TOUKH, TEM MEHbIIE KOHIIEHTPALUS.

Jis kanuOpoBKM MO BOCXOSIIEH criepBa 3aroiHSAIOTCS TOYKU C OONBIIMMU HOMEpPaMH, 3aTeM
C MEHBIITUMHU (CIIpaBa HAJIEBO).

Jlis kanuOpoBKU 1O HUCXOJSIIEH — MEPBBIMU 3aAIOJHSAIOTCS TOYKUM C HAaUMEHBLUIMMHU HOMEpaMH
(cieBa Hampaso).

[lepBbili HyJIb — OTHOCUTENIBbHBIN, CIYKUT JUIsl y4eTa M YMEHbIICHHUS BIMSHHMS Ha IOKa3aHUs
npubopa COOCTBEHHBIX IIYMOB. DTy TOUYKY MHOIYy4YalOT MyT€M IMPOAYBKU NMPHOOpA YHCTBIM BO3TYXOM.
ITomyueHHble pe3ynbraThl (Koa) yBennuuBaroT B 1,2-1,5 pasa. B kadecTBe 3HaueHUil yCTaHaBIMBAETCA
gucio 10e-8.

Bropoii Hynb — abCOMIOTHBIN, XapakTepu3yeT ueTKylo B3auMocBsi3b 0 kofoB kK 0 3HaueHHi.
BricTaBnsiercs B pyuHylo.

Jns kanmuOpoBKM Ta30B, OTCYTCTBYIOLIMX WM HE OINpEAENEHHBIX B KaJIUOPOBOUHOM cCMecH,
MPUMEHSIOTCS pa3InYHble MPUOIN3UTEIbHBIE METO/IBI:

1) nnst BomopoAa KOMHUPYETCS KO W3 CTPOKM METaH, 3HAYeHHE YCTaHAaBIMBAeTCs paBHBIM 1/5
3HAYE€HUS METaHa;

2) nns HepasdenseMbIX ra3oB (Bbixofl, 2) 3HaueHHs OepyTcs MO Tasy, UMEIONIEMy HauOOJIbIIYIO
KOHIeHTpaluoo. OrpeaesneHHbple TakuM 00pa3oM Ta3bl MOMOTAIOT B ONEPAaTUBHOW CaMOJMAarHOCTUKE
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npubopa B mpouecce padotel. [lpy cyrecTBEeHHOM pacXoXk/I€HUHU MOKa3aHUN MO0 3TUM razaM M Io rasam,
3HAYEHUsI KOTOPBIX OpayiMch B TpoIecce KaIMOPOBKU, HEOOXOAMMO MPOBECTH TECTUPOBAaHHME MpubOOpa
STAJIOHHOM CMEChIO;

3) st HepaszaensieMbIX ra3oB (BBIXOAl, 2), OTCYTCTBYIOIIMX B KaJIUOPOBOYHOM CMECH, KOO H
3HAY€HHE YCTAaHABIMBAIOTCS TAKUMH XK€ KakK y Oirpkaliero mo BpeMeHHU BbIxona raza. CMBICIOBOM
Harpy3KH, OTKQJIMOpOBaHHbBIE TAKUM 00pa30M Ia3bl HE HECYT.

ABTOMAaTHYECKasl MPOBEPKAa BBEICHHBIX B TAONHIy KAIMOPOBKH 3HAYCHHWHA MPOU3BOAMTCS IMPHU
MOTIBITKE MPUHATH HOBYIO KaluOpoBKy. Eciii 3HaueHus y10BIETBOPSAIOT KPUTEPUSM IPOTPaMMBI, TO HOBbIE
KaTuOpPOBKM MPUHUMAIOTCS, ¥ B JaJBHEUIIEM MporpaMma paboTaeT UMEHHO ¢ HUMHU. Ecnu 3HaueHus He
VAOBJIETBOPSIIOT KPUTEPHUSM, TO BBINACTCS NpPEAYNpEekKIEeHHE C yKa3aHHEeM MecTa B Talmuie, Tae
cojieparcs BbISIBJICHHbIE HEBepHbIe 3HaYeHMsI. KpuTepun mpaBuIIbHOCTH TAaHHBIX CIIEAYIOIIUE:

- MOHOTOHHOCTh (DYHKIIMM —TO €CTh MEHBIIEMY 3HAYE€HUIO KOJOB COOTBETCTBYET MEHbIIIEe
3HaueHHe KOHIEHTpanuii (0COOEHHO OTHOCUTCS K CBEPXHU3KHM KOHIIEHTPALIMSAM, KOTJa CUTHAI prdopa
CTaHOBUTCS, COTIOCTABUM C €T0 IIYMOM);

- OTIPENIeNIEHHOCTh (DYHKIIMU — TO €CTh B OJHOM CTPOKE HE JOJDKHO OBITh OAMHAKOBBIX 3HAUCHHM
WJIN KOZIOB (OTHOCHTCS B TIEPBYIO O4Yepe/ib K OTCYTCTBYIOIIMM KOMIIOHEHTAM).
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