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BBepeHue

MporpammHoe obGecneveHve (panee [10) MynsmuXpom B UCNONHEHUW ANA TOHKOCNOWHOW
(nnaHapHoi) xpomaTtorpadmm npegHasHaydeHo Anst paboTbl Kak B cOcTaBe cucTeM 0OpaboTKM AaHHbIX
nnaHapHon xpoMaTorpadum 1 kanunmsipHoro anekTpodopesa.

OcHoeHble (hyHKYyuU, ebinosnHseMblie cucmemol MynbmuXpom eepcus 1.7x Onst nnaHapHoU
Xxpomamozpadhuu.

1. TMonyyeHve OaHHbIX OT NpeAHasHa4YeHHol Ansa paboTbl ¢ M300paxkeHUsMM NporpaMmbl Planar u
npeobpasoBaHue UX B XxpomaTorpammy

2. dunbTpaums WymMoB
MepBryHasa obpaboTka XxpomaTorpamm - onpeaeneHne NonoXeHus, BbICOThI U NMOLLAAN NUKOB.

4. WpeHTudukaums, NoCTpoeHWe rpagyMpoBOYHON 3aBUCMMOCTM M ONpeaeneHne KOHLEeHTpaLmm
KOMMOHEHTOB pa3aensieMblX CMeCEN.

5. ®dopmupoBaHuMe OTYETOB.
6. XpaHeHve n nosTopHas obpaboTka xpomaTorpadmnyeckon nHpopmaumm.

OnucaHve npegHasHadYeHO Kak AMs HauyuHalWMX, Tak M Ans nonb3oBaTenen, UMelLwmux onbIT
paboTbl ¢ Apyrumun BepcusMu nporpamMmbl. Kpome Ttoro, oHo 6yaeT nonesHo kak cnpaBoyHoe nocobue no
OCHOBHbIM  KOMaHgam W onepauusiM cucTeMbl cbopa u 06paboTkm XxpomaTtorpaduyeckmx AaHHbIX
MynemuXpom.

YKenaem Bam ycnexos B pa60Te. Koem Takke BaluMxX OT3bIBOB M NOXenaHWi no pa60Te Hauwlero
nporpamMmmHoro obecneyeHus.
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JInueH3noHHoe cornawexnune "AMMNEPCEHAO"

HacToswwee nuueH3noHHoe cornalweHune (ganee: "CornalleHne") aBnseTcs lopuan4yecknm OKYMeH-
TOM, OHO 3akntodaetca wmexay NOJIbBOBATEJIEM (dusnyeckum unu topuamnydeckum nuuom) n 3A0
"AMIMEPCEHL" oTHOoCcMTenbHO nporpammHoro npoaykta MynsmuXpom (ganee: "lNporpamma” unu "Mpo-
rpammHoe obecnedeHune"), BkrtoyatoLLero B cebs nporpammHoe obecneyeHne, 3anMcaHHoe Ha COOTBETCT-
BYIOLLUX HOCUTENSX, NtoOble nevyaTHble MaTepuansl U Mobyto "BCTPOEHHYHO" MK SMNEKTPOHHYI0 AOKYMEHTa-
uunio. YctaHaBnmBasi, KOnmMpys Uy nHbiM obpasom mucnonbays MNMporpammy, NMOJIBBOBATEJIb Tem cambim
npuHMMaeT Ha cebsa ycnosus HacTosiwero Cornawenus. Ecnu NOJIb3OBATEJIb He npuHuMaeT ycrosum
AaHHoro CornalwleHusi, OH He3aMeanuMTenbHO 0bs3aH BEPHYTb HEMCMONb30BaHHYK [porpammy Tyaa, rae
OH ee npuobpen, 1 emy 6yayT BO3MELLEHbI yNayeHHblE CYMMbl B COOTBETCTBUM C MYHKTOM 6 HacTosLLEro
CornaweHus.

NUUEH3MA HA MNMPOIrPAMMY

I'Iporpalvlma 3aujmuieHa 3akoHaMn n MexgyHapoaHbiIMU cornalleHnamm 00 aBTOPCKOM Mnpase, a
TaKkke apyrmmm sakoHamm n goroeopamm, OTHOCALLMMUCA K VIHTeJ'IJ'IeKTyaﬂbHOl7I cobCTBEHHOCTMW.

MporpaMma nuueH3npyeTcs, a He NpoJaeTcs.
1. OBbEM JIMUEH3UWN. Hactosiwee CornaweHune gaet NOJIb3OBATEJHO cneaytowme npaea.

e CucremHoe nporpamMmmMmHoe obecneyeHne. OH MoOXeT YCTaHOBUTb N MCNONb3oBaTb OAHY KOnutko I'Ipo-
rpamMmmbl Ha OTAEJNIbHOM KOMMbIOTEPE.

e XpaHeHue U1 wucnonb3oBaHve B ceTu. JlvueHsns Ha [lporpammy He p[onyckaeT COBMECTHOrO
NCMONb30BaHWSA UMM OLHOBPEMEHHOIO MCTMOMNb30BaHNSA Ha Pa3HbIX KOMMbIOTEPAX.

2. OMUCAHWE NPOYYX MPAB N OTPAHUYEHUIA.

e OrpaHnyeHne Ha oOpaTHOe  KOHCTPyMpOBaHWe, [OeKOMMUAsAuUMi UM AausacceMbnupoBaHue.
MONb30OBATEJIb He nmeeT npaBa npeanpyHUMaTb 0BpPaTHOE KOHCTPyMpOBaHWe, ASKOMNUASLMIO UK
ansaccembnvpoaHue [porpaMmmbl.

o Mogudukauma canna ucnonHsemoro moayng. MNOJIB3BOBATEJIb He wumeeT npaBa npousBoauTb
MoaucmKaLMIo MCMNOSTHAEMOro MoAayns NPorpamMmel.

e U3roToBneHue Konumn 3awmTHbIX ycTpourcTts-knoven. NOJNIb3OBATEJSIb He umeeT npasa co3gaBaTth U
ncnonb3oBaTh aHanorn 3awnTHbIX YCTPOWUCTB-Krtoder, noctasnsemoix 3A0 "AMIMEPCEHA" BmecTe ¢
NporpamMmomn, U 3amMmeHATb UX WHbIMU YCTPOMCTBaMM.

o PasgeneHwve npOI'paMMbI. I'Iporpamma JIMUEH3NPYeTCA Kak €AVHbIN NPOAYKT. CocraBnsiowpme ee 4actu
Henb34d pa3gendTtb OnAa NCnofib3oBaHUA Ha HECKOJIbKMX KOMIMbOTEPAX.

o [lepepaya MNporpammHoro obecnedvenus. NOJIB3BOBATE/Ib MoXeT nepeycTynuTb BCe CBOWM MpaBa no
HacTosemMy CornalleHunio ToNbKO BMECTE C MPOAaXen unv nepegadvenn obopyaoBaHus (B 4acTHOCTY,
aHarnoro-uMdpoBoro npeobpasoBaTens), C KOTOpPbIM NocTaensanack Nporpamma, Npu yCrioBUK, YTO OH
He COXpaHsieT HUKaKMX KOMuI, nepenaeT Bcto Mporpammy (BKNOYasi BCE COCTABHbIE YACTW, HOCUTENW U
neyatHble Marepuanbl, nOble YCOBEPLUEHCTBOBaHWS, HacTosiwee CornaweHne v ceptudmkarhbl
MOAJIMHHOCTM, €CN TaKOBbIE MMEIOTCS), @ MoNny4vaTenb cornallaeTcs Ha yCrnoBus gaHHoro CornalueHust.
Ecnu lMNporpamma gaensietcss ooHoBneHvem (upgrade), To nobas nepegaya LOIMKHA BKMYaTh B cebs
BCe npeabiayme Bepcun NporpaMmel.

o [pekpaweHne pericteBua CornaweHus. bes yuwepba ana nwobbix gpyrmx npas, 3A0 "AMMNEPCEHA"
MOXeT npekpaTutb AenctBne HacToswero Cornawenuns, ecnm [OJIb3BOBATEJIb He cobGniogaer
ycrnoBui 1 nonoxeHun gaHHoro Cornawenns. B takom cnyyae NOJIB3OBATE/Nb gomkeH yHUUTOXWTb
BCe konum Nporpammbl 1 BCe COCTaBMSAOLMNE €€ YacTu.

3. OBHOBJEHUE MNMPOIrPAMMHOIO OBECMNEYEHUA.

Ecnu Mporpamma saBnsieTcst o6HOBNEHMEM ApYroro NporpaMMHOro obecneyeHuns, kak NpPo3BeaeH-
Horo 3AO "AMIMEPCEHL", Tak nHbim noctaBwukom, 1o NMNOJIb3BOBATEJIb nmeet npaBo mcnonb3oBaTtb
UnNu nepegaBatb €€ TOSIbKO BMECTe C OOHOBMSIEMbIM NPOrpaMMHbIM 0BecneyYeHneM, 3a UCKITYEHNEM
TOro crniyyasi, korga nocrnegHee yxe 6bino yHUUITOXeHO paHee. Ecnu MNMporpamMma saBnsieTcs 0GHOBNEHUEM
nporpammHoro obecneverHna 3A0 "AMIMEPCEHL", To paspelaetca ncnonb3oBaTtb Takoe oGHOBMEHHOE
nporpaMmmHoe obecnevyeHne TONMbKO B COOTBETCTBMM C HacTosiwmm CornawexHnem. Ecnu [Mporpamma
sBnsieTca o6HOBNEHMEM 4acTu nakeTa nporpamm, Ha kotopbin NMOJIb3OBATEJIb nonyumnn nuueHsnto Kak
Ha eauHbIA NPOAYKT, TO paspellaeTcsl MCrosnb3oBaTh U nepenaeath [porpaMmy TOMbKO Kak HEOTbeMIe-
MY 4acCTb 3TOr0 €4UHOro nakeTa M He paspellaeTcs OTAEeNATb ee AN MCMOSb30BaHUSA Ha HECKOITbKMX
KOMMbloTepax.
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4. ABTOPCKOE INPABO.

Mporpamma saBnseTcs uHTennektyanoHon cobctBeHHocThio 3A0 "AMIMEPCEHO" v 3awuuieHa
3aKkoHodaTenbCTBOM 00 aBTOpPCKMX MpaBax Poccuiickon Pepepaummn M NONOXKEHUSIMU MEXAYHAPOOHbIX
noroBopoB. KonvpoBaHue nevaTHbIX MatepuarnoB, MOCTaBnsieMbix BMecTe ¢ [1porpammon, 3anpeliaeTcs.

5. PA3JIMYHBIE HOCUTENN MPOIrPAMM.

ﬂporpamma MOXeT MOCTaBMATbLCA Ha HECKOSNbKUX BuAax HocuTenen. HesaBucmmo OT MX Buaa u
pa3mMepa paspellaeTtca ncnosfib3oBatb TOJIbKO HOCUTENM OOHOro Buaa, KOTOprVI COOTBETCTBYET OTAESIb-
HOMY KOMNbIOTEPY NN CEPBEPY CETHU. He paspeliaeTcd ncnojib3oBaTtb UK yCTaHaBiMBaTb Npo4ne HOCu-
TeNn Ha Opyrux kKoMnbroTepax, a Takke caaBaTb HOCUTENN B NpOKaT U BO BpeMeHHOe NoJib3oBaHNEe UM
yCcTynaTtb UX OnA UCnonb3oBaHUA B UHbIX LENAX, 3a UCKINIOYEeHUEM cnydaa nepenadum I'IporpaMMHoro obec-
ne4vyeHnd, ykasaHHOro Bbille.

6. OTPAHNYEHHAA TAPAHTUA.

e [lporpammHoe oGecneyeHne nocrtaenseTcs "kak ecTb" ¢ OTpuLaHMeM rapaHTum noboro poaa, Kpome
YNOMSIHYTBbIX B [AHHOM [OKYMEHTE, Ha CKOJIbKO 3TO TO3BOMSETCA 3aKoHOA4ATeNbCTBOM CTpPaHbl
NpUMEHEHNS.

e [apaHTua oTcyTcTBUA AedbekToB HocuTensa mHdopmaumn. MNpn Hannuum gedekToB mpma-nocTaBLLKK
06513aHa nponssecTn becnnaTHyto (3a UCKMIOYEHNEM NOYTOBbIX PACXOA4O0B) 3aMEHY HOCUTENS.

o Owwubkn, HeagekBaTHOE MOBEAEHWE WU HENPUrogHOCTb MPOrpaMMHOro obecneyeHus ANns pelleHus
kakmx-nnbo croawmx nepeqa [MOJIb3BOBATEJIEM 3agay He MOryt €BRATbCH OCHOBaHMEM Ans
npeabsaBneHns guHaHcoBbix npeTeH3ui kK 3A0 "AMIMNEPCEHA", 3a nckntoyeHnem 100% komneHcauum B
crnydae BoO3BpaTta MOMHOMO KOMMMEKTa NpuOBpPEeTEHHOro MporpamMmHO-annapaTtHoOro KoMmmnrekca B
MECSIYHbIA CPOK Mocne AaTbl nonydeHus (oTrpysku). KomneHcauusi pacxogoB Mo yCTaHOBKe, Hanagke,
KOMaHOMPOBOYHBIX W  WHbIX PacxofoB CBEpPX [OTOBOPHOM CTOMMOCTWM MpOrpaMMHO-annapaTHoro
KOMMIekKca, a Takke MHAeKcauusi CyMMbl Mo Kypcy Aonnapa npy BO3BpaLLeHUN JeHEr He Npou3BoaUTCS.

e OTCyTCTBME OTBETCTBEHHOCTM 3a YbObITKM nonb3oBaTtens. 3A0 "AMINEPCEHA" He HeceT duHaHcoBoOWM
OTBETCTBEHHOCTM 3@ YObITKM MONb30BaTENs, KOTOpble OH TMOHEC BCREACTBME MPUMEHEHWUS
(HEBO3MOXXHOCTW MPUMEHEHWS!, HENPaBUMbHOIO NPUMEHEHUS) MPOrpaMMbl UK BCeacTBue ee OWMnBoK,
BKIOYas YNyLLEHHYHO BbIFOAY, NOTEPH0 MHAopMaLMK 1 fobble Apyrue noTepu.

o MakcumanbHbll pasmep cuHaHcoBbIX npeTeH3un k 3A0 "AMIMEPCEH[" He MoXeT npeBbilwaTb
cToumocT [porpaMmbl.
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OOwme xapakTepuCTUKN CUCTEMbI

MporpammHoe o6ecnevenne MynsmuXpom, Bepcus 1.7x (ganee — MO MX 1.7x) c mogynem
nrnaHapHomn xpomartorpadumn npegHasHavyeHo ansi npeobpasoBaHus N306paxeHus xpoMaTorpadyeckon
nnacTuHbl, cogepXallern OOpPOoXKU OTAENbHbIX aHanM3oB, B HAbop OeHcumozpamm, aHanormyHbIX
XpomaTtorpaMmmam, nonydaembim ¢ nomotubto MO MX 1.7x, n ganbHenwero NpoBeAeHUs Ka4eCTBEHHOIO U
KONMMYeCTBEHHOro aHanu3a no cTaHaapTHOW npoueaype.

Cuctema c6opa 1 06paboTkm xpomaTorpadmyecknx gaHHbix MynsmuXpom BknovaeT B cebs:

e nporpammHoe obecneveHne ans IBM-coBmectumoro KomnbtoTepa (ganee [1O), BbinonHswoLlee
06paboTKy curHamna, u3BrievyeHne xpomartorpaduyeckuii MHGOpMauMn U NpeacTaBleHne ee B BUAE
OTYEeTOB.

O6bLLee 3HAaKOMCTBO C NporpamMmMon

OOLwunn BUA 1 rnaBHoe MeHKo
Mocne 3anycka NporpaMmmbl Ha 3KpaHe NOSABNAETCS a/1a8Hoe OKHO nporpaMmmbl MyrnsmuXpom.

EQMynh'mXpnM MK-UnTerpatop Mum

©aiin  Bua  Vsvepere ObpaBoTka MeTos HacTpolika OkHO  Chpaska
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BepxHasa nuHelka OkHa - 9TO 3a20/1080K, coaepXalui ambnemy nporpammel MynbmuXpom v ee
Ha3BaHWe, a TaKkke CTaHOAPTHbIE CUCTEMHbIE KHOMKkM MS Windows CBepHyTb, Pa3BepHyTb 1 3aKkpbIThb.

BTopas nuHenka cogepxuT enagHoe MeHio nporpaMmmel MynsmuXpom. [nmasHoe meHto faet [ocTyn
KO BCeM (DYHKLUMAM cucTeMmbl. [N BbI30Ba MEHIO LUEMKHUTE MBILLKON MO HYXHOMY MYHKTY. OnucaHue
NYHKTOB 2/1a8H020 MEHI0O MOXHO HaWTW, BOCMNOMb30BaBLUUCL 10Acka3kol (AN BbI30OBA KOHTEKCTHO-
YyBCTBUTENbHOWM 100CKa3Ku MO BblIOpaHHOMY MYHKTY MEHK WNW Mo OWarioroBOMY OKHY, B KOTOPOM Bbl
HaxoauTech, Haxmute knasuwy [F1]).

Huxke HaxoouTcs NUHeNKa nukmozpaghuyecko2o MeH!o, copepkallee NUKTorpaMmbl Haubornee
4acTo MCMNONb3yeMbIX KOMaHA U onepauuin. [1ns akTmBauumn LWENKHNTE MBILLKOW NO HY>XHOW NUKTOrpaMmme.
UToObl nony4ynTb KpaTKyld MOACKA3Ky O Ha3HAYeHUM KaKoW-nmbo MUKTOrpamMmbl, YCTaHOBUTE Ha Hee
ykasaTenb MblWwku. Mpy 3TOM B HWXKEM MOSie [NABHOrO OKHA TaKKe MOSBUTCHA KpaTKoe onucaHue.
B maHHOM onmcaHmyM UCNOoNb30BaHUI0 KOMaHL MUKTOrpaduyeckoro MeHw yaensietcss ocoboe BHUMaHUE,
MOCKOSIbKY, Ha Haw B3rnsg, 9To Hambonee ynobGHbI BuO WHTepdernca ¢ norb3oBaTenemM B cucteme
Windows.

HwmxHaa nuHerika aagHo20 OKHa BKMOYaeT Tpu nons. JleBoe none COAepXuT KpaTkoe onucaHue
Bbl6paHHOI'O NYHKTA MEHI0, MNOACHEeHWe WM COoBEeT NOoJib30BaTESO. Cpep,Hee - UMA  TeKkyulero
nonb3oBaTend.
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Bce ocTanbHOe NpPOCTpaHCTBO 2/1a8H020 OKHa - 9TO paboyas obnacTtb. OHa MOXeT cofepxaTb OOHY
UNW HECKOIBKO Xpomamozpamm. YCNO OTKPbITbIX XpOMaTorpaMmm He AomkHo npesbiwate 1001

Kaxxgas xpomaTorpamma pacrnonaraetcs B cBoeM okHe. OOHO M3 HUX SBMSIETCS aKTMBHbLIM
(Tekywmm). Bce MaHunynsiumm no obpaboTke AaHHbIX BO3MOXHbI TONbKO C XPOMaTorpaMMoln B aKTUBHOM
okHe. YToObl caenatb OQHO M3 HECKONbKUX OKOH aKTMBHbLIM, YCTAHOBUTE KypCOP MbILM BHYTPU OKHa U
LLIENIKHUTE NIeBON KHOMKOM MbllnZ, MOXHO Takke “nucTaTh’ OKHa, HaXUMas KnasuaTypHY KOMBUHALMIO
[CtrI]+[F6].

MoxHO npou3BonbHbIM 00pa3oM pacrnonaraTe OKHa XpoMaTorpaMM Ha 3KpaHe, MEHSITb WX
pa3mMepbl. CyLlecTBYyeT HECKOMBbKO CTaHAapTHbLIX CNOCOO0OB pacrnonoXeHWUsi OKOH Ha aKpaHe, BblGupaeMbIx
Yepes COOTBETCTBYHOLLME MUKTOrPaMmMbl UMM KOMaHabl MeHO OKHO.

= KackaHbI cnocob pacnonoxeHust oKoH. [lecTByeT N0 yMONYaHuIo.

@Mynb'm)(pnn MK-WHTerpatop Mm‘

Galin  PefskTMpoBaHMe BWA  LamepeHie OBpaboTka MeTos HacTpolika OkHo  Crpaeka
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M - BepTukKarnbHaa Mo3auka.

1 MS Windows ncrons3yeT T.H. “BHPTYyanbHYI0” MaMsATh, pa3Mellas 4acTh IPOTPaMM M JAHHEIX M3 ONEpPaTHBHOM
MaMsATH Ha JKecTKOM aucke. C IMOMOIIBIO 3TOr0 IpHeMa CyLIECTBEHHO yBEINYMBACTCS 00BEM XPaHUMBIX B MaMSTH
JIAaHHBIX. MaKCHUMaJIbHOE YHCIIO OTKPBITHIX (haiiioB onpeneisiercs: ycraHoBkamMu Windows.

JUISL KpaTKOCTH 9Ta omepanys OyaeT MMEHOBATLCS IMPOCTO “IIEAKHYTEH MBIIIBIO ™.
2 Nanee aTKOCTH JTa OIepa oyne €HOBAThC 0CTO “IIIE 10"
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| FopuorTans o pacnonoTS okia Ha patovem cTone

PacnonoxeHne okoH Tuna "mosamka" ocobeHHO yaoBHO npu BM3yanbHOM CPaBHEHWWM OAHOTUMHbLIX
Xpomartorpamm.

MonoxeHne W pasmepbl KaXOoro OkHa XpomaTtorpaMmMbl MOryT OblTb M3MEHeHbl NPOWU3BOJSIbHLIM
obpasom. YTo6bl NepeaBuHYTbL OKHO, YCTAHOBUTE KYpPCOP MbIIM Ha 3arofioBOK OKHA, HAXMWUTE IEBYHO
KHOMKY MbILLX U NepeaBUHbTE OKHO Ha HOBOE MeCTO. YToObl N3MEHUTb pasmepbl OKHa, YCTaHOBUTE Kypcop
MbILLM Ha ero rpaHnLly Un yrosn, HaXXMMTe NeBY KHOMKY U IBUraNTe Mbillb B HYXXHYH CTOPOHY.

NN

2% [Mpu nepesanycke nporpammbl MynbTUXpOM BOCCTaHaBIMBAKOTCA CTaHOApTHbIE MONOXKEHUE WU
pa3Mepbl OKOH XpomaTorpaMm.

HeHyXHble B AaHHbI MOMEHT OKHa XpomaTtorpamm (B TOM 4ucre U Te, B KOTOPbIX WAET Mnpuem
[1aHHbIX) MOXHO CBEpHYTb, LUENKHYB MbIlb0 MO KHOMKe [Z] Kawaoro okHa. CBepHyTble okHa 6yayT
pacnonoXeHbl B HWKHEW YacTn 2/1a8H020 OKHa B BMnae 3Ha4KkoB - MUKTOrpamMm C 3arojioBkamu.

B, MynutXpom MK-WUHTerpatop Mm

@aAn  PepakTvpoBaHie Bk Mamepere OBpaBoTka MeTop HacTpoiika OkHo  Cnpaska
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MoxHo pa3BepHyTb nioboe U3 HUX, ABaXAbl LUENKHYB MbILUbO MO 3arofioBKy WU LUENKHYB Mo
kronkam 8] urm (B cootsetcTRytOWIEH NMKTOrPaMMbI.

MukTOrpamMMmbl, Tak e Kak pa3BepHyTble OKHA, MOXHO NMPOW3BOJSIbHLIM OOpa3oM nepemellatb B
npegenax rnaeBHOro okHa. [Ins Toro Ytobbl YNopsaoUnTh pacnonoxeHue nNukTorpaMm, MeHio OKHO nMeeT
cneumanbHyo kKoMaHay YnopsagounTb NMKTOrpaMMbil.
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OkKHO XxpomaTtorpammbl

Mma xpomarorpammet

3AronoBOK

Daiin xpomarorpamme!

/ Daiin metoaa /
B0 20-100ppm Std3 (dreipurk.mtw)g2291433.CHW -Jod
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OkHo XpomMmaTtorpamMmmMmbl COAEPXUT crnenyrouimne afnieMeHThbl.

Baeonosok nepBas CTpoKa, B KOTOPOW ykasblBaeTCs UMs xpomamoepammbi (CM. CrpagoYHUK
no OCHOBHbLIM onepauyusmM, pa3gen lMacnopm xpomamozpammsl), uMsi halna
memoda (B ckobkax), umsi ¢balina xpomamoepammb! (ONS XpomMaTorpamm,
3anncaHHbIX Ha AMcK) unu [Homep].run* (4ns HesanucaHHbIX XpoMaTtorpamm)3.

CocmosiHue rone BTOPOW CTPOKK, B KOTOPOM YKa3blBaeTCHA TEKyLL,ee COCMosiHUe

XpoMaTorpaMmMbl U HEKOTOpblE OLWNBOKM, OOHapyXeHHble cuctemon (cm. Owubka!
HcmoyYHUK ccbiniku He HalodeH.).

rnone BTOPOW CTPOKK, B KOTOPOM YKas3bIBalOTCS :

lpu npueme xpomamozpaMmbl — TeKyllee W nonHoe (B cKobkax) BpeMs
namepenust ([MuH]:[cek]), Tekywlas BenuuMHa curHana getektopa (abcontoTHas
Benu4ymHa B guckpetax ALIM), a Takke yactoTa cbopa AaHHbIX

lMpu akmueHoM Kypcope — abCoNnoTHble 3HA4YeHUs KoopAMHAT Kypcopa B
eOuHMLaX, YCTaHOBMNEHHbIX Ans ocen X M Y (B CkoOKax yKasblBAaeTCsl 4MCIo
nsmepeHui anga ocu X n ymcno anckpetos ALUIM anga ocu Y).

B HekoTopbIX pexuMmax paboTbl B OKHE XpOMaTorpamMmbl MOSIBNSETCSA HUTb Kypcopa. Kypcop MOXHO
nepeasuraTb knasuwamm [—] u [«], a Takke C MOMOLLbIO MbILLM NPU HAXXAaTOW rpasol KHOMKE.

OkHO Takke MMeeT cTaH4apTHbIe KHOMkM MS Windows: B NpaBoM KOHLIE 3aronioBka — CUCTEMHOE MEHH,
B NT€BOM KOHLe — 3aKpbITb, Pa3BepHyTb 1 CBEpPHYTb.

(ecmamyc npoyecca)

UHpopmayus

Onepauun ¢ n3obpaxeHmem xpomaTorpamMmmbl

MporpammHoe obecneuveHne MynbmuXpom npedcTaBnsieT LIMPOKMEe BO3MOXHOCTU NO MacluTabu-
pOBaHWIO U306paxeHus xpomatorpammbl. Bbl MoxeTe nerko meHATb Macwtab no nwbon ocm xpomaTo-
rpaMmbl, yBENUYMBATL U CABUraTh NOOY0 ee YacTb M T.4. C MOMOLLbIO MbIWW UMW KraBuaTypbl. Te xe
npouenypsbl, a Takke gpyrne M3MeHeHus Buaa XpomaTorpaMmmbl BbIMOMHSOTCSA C MOMOLLBbI KOMaHA cnewm-
anbHoro MeHio Bup. B HacToswem pasgene [[aHO OnvcaHWe OCHOBHLIX onepauuin ¢ usobpaxeHnem
XpomMaTorpammbl, MOAPOBHO NpeAcTaBneHHbIX B rnase CripagoyYyHUK o OCHOBHbLIM oflepayusiM, pa3fen
Bud xpomamoezpamMmbi.

3 HoMep — MOpsIKOBBIH HOMEp OKHA, OTKPHIBAIOIIETOCS MPH 3aITyCKe XPOMATOTPAMMBI,  TAK)KE BHITOJTHEHHH
HEKOTOPBIX MPOLEAYP B TCUCHHE TEKYIIIETO Ceanca paboThI ¢ MPOTpaMMOii.
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Ucnonb3oBaHue MbilLUN

Bl MynbtuXpom MK-Mure rpatop - [GC capillary (capill.mtw)D9021258.CHW | =oEd
MW osiin PepskTipossHue Bup  Msrepede OfpsfioTka Meroa Hscrpofis Okho  Cripseks
2o
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Startup user

e [Ina BblaeneHus MHTepecyroLlen MpsMOYronbHOMW 06riacTM yCTaHOBUTE KypCOp MbIWW B OOUH U3 ee
YINOB, HAXMUTE NEBYIO KHOMKY MbILWW W, yAEepXuBas ee, NnepemMecTuTe Mblllib B MPOTUBOMNOMOXHbIN Yron.
BbibpaHHaa npsmMoyronbHas obnactb nNpu 9TOM OydeT BblAeneHa NyHKTMPHOW pamkon. OTnyctute
NEeBYIO KHOMKY. B okHe nosBuTCs yBenumueHHoe n3obpakeHne BbIBPaHHOM YacTu XpomMaTorpaMmbl.

Bl MynbTuXpom MK-Huter parop - [GC capillary (capill.mtw)D9021258.CHW ] (=

I @aifn PenakThpoEsHHe Bua WsMepsrve OfpsfioTks MeTon Hacrpoika Okko Crpaska

= 1%
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Shartup user

e [Insa Toro 4tobbl NEpemMecTUTb M30bpakeHne BreBO/BNPaBO, NCMOSb3yNTe NIMHENKY MPOKPYTKN B HIDKHEN
YacTn OkHa XxpomaTorpamMmmsbl unu knasuwn [Ctri]+[—] u [Ctrl]+[«<].

YpoBeHb HynA U MaclwTabupoBaHue

I'Ipw npeacrtaBiieHUn XxpoMaTtorpaMmmbl Ha 3KpaHe OHa M3 TOYEK BCerga npnHUMaeTCca 3a HyneBYyHo.
OTa ToukKa 6y,u,eT pacnonoxeHa B OKHE XpoMaTorpamMmbl Ha YpOBHE, NMPUHATOM 3a HYIb ©as3oBoW NUHUK

(npumepHo Ha BbicoTe 10% OkHa xpoMaTorpammbl), U NPU U3MeHeHMn macwTaba pucyHka nNo BepTUKanm
MONOXXEHNe 3TOro YPOBHS He ByaeT N3MEHSITLCS.

e [lns nepemeLLeHnst XxpomaTorpamMmmbl BBEPX/BHU3 Mcnonb3ynte knaesmwmn PgUp/PgDn. [ns Bo3Bpalle-
HWUSI MPEXHEro YpoBHSA Hynsi HaxmuTe knasuwu [Z] nnm [0] (06 0coBEHHOCTAX MCMONb30BaHUSA 3TUX

KrnaBuLL CM. rmmasy  CnpaBOYHMK no OCHOBHbIM onepauusam, pasgen Bup
Xpomatorpammsl/.../YpoBeHb Hyns) .

o [Ina cxatuna/pactsbkeHnst rpaduka BAoMnb ocu Y ucnone3dynte knasuwwim [|] w [1]. Ans BoccTaHOBREHUS
nosiHo pasmMepa rpadmka BAoNb ocn Y Haxkmute knasuwm [Ctrl]+[End].

o [Ins cxaTusi/pactsxeHus rpacumka Boonb ocu X ucnone3ynte knasmwm [—] v [«]. [na BocctaHOBNEHUs
NonHo pasmepa rpaduka BAOMb ocn X HaxxmuTe knasuwm [Ctrl]+[Home].

MynbmuXpom eepcusi 1.7x BBeneHue 1-11



e [Ina Toro 4tobbl BOCCTAHOBWUTH MOMHbIA pPasMep XpoMaTorpaMMbl OAHOBPEMEHHO MO 06eum ocsaMm,
NCMonb3ynTe OOHY U3 CreayoLWmMX NpoLeayp.
+ LUlenkHuTe no nukTorpamme *@‘.
+  Haxmute knasuwwm [Alt]+[V].
¢ YCTaHOBWUTE KypCOp B OKHE XpOMaTorpaMMbl U ABaXAbl LWENKHUTE 1e80U KHOMKOW MbILLIN.

Bce npoueaypbl, BoccTaHaBNUBalLme pa3Mepbl XpoMaTorpaMmmbl, y6nupyroTca
TakKKe KOMaHAaMWU MeHI0 By rmaBHOro okHa U KOHTEKCTHOro MeHio Bua, kotopoe
OTKpbIBaeTCsl LWEeN4YKOM 1paeoli KHOMKU MbILIK, eClN KYPCOp YCTAaHOBMEH B OKHe
XpomaTorpammbl.[Juanoroebie okHa

Luarnozoesie okHa NCNonb3yrTCA A4 BBOAA U pefakTunpoBaHnA JaHHbIX U NMapaMeTpoB, OHU MOTyT
CIMYXUTb TakKXe OnA nony4YyeHuna ot nonb3oBaTesid OTBETOB TUMNa nalHer.

B BepxHen CTpoke COAepXUTCH 3a20/1080K (Ha3BaHWe) AMarnoroBoro okHa. 4acto ananorosble OkHa
MMEIOT CIIOKHYIO CTPYKTYpPY B Buae Habopa Ouasioz208bix /UCMO8 C 3akfnagkamu, Kak MoKa3aHo Huxe.
MoxHO BbICTPO MepexoauTb C OAHOrO MMCTa Ha APYron, Wenkas MbIWKON Mo 3aknagkam C Ha3BaHUSAMM
JNINCTOB.

JaronoBok okHa  —— | CpoicTea: Hactpoika MeToaa

3aknagkn g O6wme ] M atiepeHke ] F.aHank! ] PnpTpel  Jopatorka ] o oprYEl
DelcTENA B0 BREMA MEMEREHMA MW CPa3Y NOCAE ZAEEPWEHMHA
Tnaxoxk ——m v BepHUTLCA K HpOratorpadu9 | Bblaate aTyer
¥ CoXpaHiTe Xp-hy No okoHYaHMA ¥ AETOMATHYECKM NOKAZaTE BCE
Unppoeoe none  —— = B0 BPEMA M3MED. Kaswable|[ FlAH ¥ [MepesanycTHTE MeTod

[ 3akpemk okHO

K.aTanor #pomMarorparde:

TekcToBoe nong —— |E:'~.F'raglam Files\Ampersand Ltd\MuneTidé<pon 1.7:ADATAY D&zop
MMporpardrda oo Mporparda noce:
KHOMKW yNpaeneHnA —e ok | OTreHa | MpHMEHHTE | Cnpaeka |

Monsi, pocTynHble ONsi pedakTMpoBaHMSA, BblgeneHbl 6enbiv uBeToM. [Ana penakTupoBaHUs
WenkHUTe B HY)XHOM MecCcTe MbIWKoW unuM ucnonb3ynte [Tab]l wnu [Shift]+[Tab] gna nepexopa «
cnegywouwemy (npeabigywemy) nomo. OCHOBHbIMKW  3MIEMEHTaMy  OUanoroBoro OkHa MoryT 6biTb
TEKCTOBbIE, YNCIOBbIE U CMUCOYHBIE MOJISA, NIAXKKMA U NepeknioyaTenm.

Tekcmoshble nosis JonyckatT BBO NPOU3BONBHOIO TEKCTA U ABNSAOTCA OnMcaTenbHbIMU.

YHucnoebie nossi [onyckalT BBOA TONbKO yucen. [ng npuHATUS BBEAEHHbLIX 3HayeHun He TpebyeTcs
HaxaTus knasumwm [Enter], MOXXHO NPOCTO NepexoauTb K crieayoLwemy noro.

CriucoyYHble noss, UMetoLLme cnpaBa KHOMKY EI MOryT NPUHUMATL TOMNbKO AOMYCTUMbIE 3HAYEHUS.
LLlenkHnMTe no kHonke EI 1 Bblbepute Tpebyemoe 3HayeHune 13 crnmcka.

@naxKku MOryT NPUHUMATL TOMbKO ABa 3HAYEHUNA: 8KIMHYEHO/8bIKMIOYeHO. Dnaxkm oTMevaloTes ce-
pbiMK UK GenbiMn kBagpaTamu | |. Kaxapii Takon onaxok ycTaHaBNMBaeTCA HE3aBUCUMO OT COCTOSIHUS
apyrmx conaxkos. LLlenkHuTe MbIWKOM NO 3HAYKy, YTOObI UIBMEHWUTL 3HAYEHME HA NPOTMBOMNONOXHOE. Ecrniun
hnaxok yCTaHOBIEH, B KBagpaTte NosBMASETCH ranoyvka #.

lNepeknoyamenu . MepekntovaTeny NO3BONAOT BbIOpaTb TONMbLKO OAWH U3 NMPUBEAEHHbLIX BapuaH-
TOB. BbIBGpaHHbIN BapuaHT oTMeYaeTcs 3Ha4YKOM o

[nanoroBoe OKHO MOXET cofepxaTb TakkKe HECKONbKO KOMaHAHbIX KHOMOK, PacroNioXeHHbIX B
HIDKHEN UMW NpaBoi YacTu okHa. MNpy HaxaTun Ha Takyl KHOMKy 6yaeT BbiNorHeHa COOTBEeTCTBYLas
onepauvs. B pguanoroBom okHe MoOryT ObiTb UM KHOMKW, OTKpbIBalOLWME Apyrne Avarnoro.sble OKHa.
HanGonee yacTto BcTpevalTcs criegyloliye CTaHaapTHbie KHOMKU, UMeloLmMe PYCCKUe WIU aHrmnuicKue
MMeHa B 3aBMCMMOCTM OT TOro, kakasi Bepcust MS Windows ycTaHOBMNEeHa Ha KOMMbOTEpE:

OK NPpMHUMaeT BCe CAeNnaHHble M3MEHEHUS W 3aKpblBaeT OKHO. TO e camoe
NPOUCXOAMT NPU HaxaTun knasuwu [Enter]
OTtmeHa (Cancel) OTMEHSIET BCE CAENaHHbIE U3MEHEHUS U 3aKpbiBAET OKHO. MOXHO BbIMOMHUTbL Ty

Xe npoueaypy, LWenKHYB MbILWbio MO KHOMKe B MPaBOM BEPXHEM Yrny OKHa WIu
HaxaBs knasuwy [Esc].
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MpumeHuTb (Apply) npuvHMMaeT Bce nameHeHus 6e3 BbiIxoga U3 AnManoroBoro okHa.
Cnpagka (Help) BbI30B KOHTEKCTHO-YYBCTBUTENbHOM NoAcka3kn. MoxHO Takke Haxatb [F1].

HekoTopble 0603Ha4YeHUs1, NpuHATbIE B HacToswem PykoBoacTBe
OnucaHue ebInosiHeHus1 npoyedyp
,D,J'IFI onncaHunAa npoueanyp, BbldbiBaeMbIX nocrieaoBatesibHbIM BbI60pOM NMYHKTOB MEHI0, Hanpuwmep,

MeToa Hactporika OkHo  Crpae

MacnopT...

HacTpokka MeToaa, ..

PazmeTia...

FpaayHpoEka. .. .3 FoMnoHEHTEL ..
HacTpokika oT4eTa. ..

HacTpoika cBopa AaHHEL:. ..
Trn Mpouecca...,
¥MpasneHke. .. MpoqKHTETE H3 METOAS %

MMNOPTHPOBSTE MPaAYHPOEKY

B HacTosiLeMm Pykosodcmee vicnonb3yeTcs crnegytoLas opmMynmnpoBka:
e [1ns BbINOSHEHUS npoueaypbl Bbibepute komaHay Metoa/l'pagymnpoBka/llpountatb M3 MeToaa.
Ccbinku Ha dpyaue pa3odenbl

HacTtosilee Pykoeodcmee 1MeeT MHOFOYPOBHEBYIO CTPYKTYPY OpraHv3aumum TeKcTa: OHO COCTOUT
13 5 yacTei, BKIoYaloLWmx pasaens! 4 ypoBHen. Hke AaHbl NpUMepbl pasnnyHbiX BapUaHTOB NepeKkpecT-
HbIX CCbINOK. Ha pucyHke npueeneH parMeHT OasiaesieHusi, OTPAXaloLWEro NepapXnyeckyto CTpyKTypy

Pykoeodcmea, Ha KOTOPOM CTperikamy ykasaHo, OTKyAa WM Ky4a WAEeT Ccbifika Mof COOTBETCTBYHLLMM
HOMEpOM.
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Jran 10. IMomyyenne mepBoii P agy HPOFOMHOH XPOMATOT P ANMEL

Jran 11. Coszamoe TabMuubI KOMINGHE HTO B
9ran12.  Cosmawme Tabmmust xomue nTpamit 1.Cchbinka B npegenax ogHoro pasgena (3man 13):
Aran 13, Ilomyuene rpamyspoBouHoil saBHCHIIOCTH “cM. pasgen llpoeepka u Koppekmuposka udeH-
TMoomyer e BoeX MPAYHE OBOUHED! X OMATOT] AP
[T OB epKa K KOppeX THROBKA HASHTHA HKAIH MHEOB muqbuxau”uu nukoe/KomnoneHm He udeHmudbu-
KonIoHeHT He MAeHTH IR OF 285 yupoeaH.

K OnIIOHEHT M ASHTEHITHE OF 21 HeITj ARMIEHO
[TpoEepEa B KOPR e THROEKS SAHMBIX ILT T ATy OEEH

Stan 14. IIpocHoTp H pesak THP OB aHHE T'PaJYH]P 0OF0UHBIX 34K HC HRIOCTE i

Iran 15. AWaTHs HeMs BecTHoTo obipasua

Fran 16. Brmmog oTye Ta

Hsnererte MeTOA pacdeTa ~
ZararHof MPTOR paceTa 2.Ccbinka mexay pasgenavv B npep,er!ax OoAHOU
Ouepean 1 naxe TH yacTu (pasgensl dman 19 v 3man 20 ):

dranl?.  Cosmawmie ouepesu “cM. pasgen 3man 20/ lNepepa3memka u nepe-
gran 1% Jamyox owpem: 2padyupoeka/ Cxembl nepezpadyupoeku (ans
Iran 19. Cosmamne maxeTa paoyup pespaoyup !
Jran 20. Tepecyer nakeTa pasgenos, UMeHyeMbIX 3man n l'lpunomeHue, yKa-
Pegaxmuposarme Talmpl narera 3blBaeTcsa ux Homep 6e3 3aronoska).”

Brecer e MiMeHeHEE, He 0D X0 MBI 21T 6P 6CE 8 AV OFKH
TepepasMeTra B DeperpagyHpOEKa
Cxe MBI ITep eTp AR OBER

MMepecteT KOMITEH T AIEGT
Haraenerme nacmopTta 3.Ccbinka Ha pasgen s ,D,perVl YacTu:
— Homenerrs BHSA X OMATOTE ARRIED “
i cM. CrnpaeoyHUK M0 OCHOEHLIM OMepayusm,
Coxpaterne HeMeHe gl 5 §afine MeTO B3 M BBIIIHAEEL: [IEpe CTeTa pasgen Bud xpomamozpammbi/[Juanozoeoe
4. CMPABOYHVK MO OCHOBHbIM OMEPALIMAM OKHO 6ud/Ocu XpoMamozpamMmb!.

PajfiaEl XPOMATOrpaMM
OTKPEITHE XP OMATOT ] AMMET
= Bua xponaTorp ammIst
3
M acnrrafiepor aeete pz0 bpoHermm
Hemomes o arEre B4 BHATYHED

VpoBeH: HyTIR

BoccraHoEmesse momeo ro 13 00pase e OMATOTP ANINE D o
ABTomacurraBip os arne ¥ ¥ & 4.Ccblirika, BKMovatoLLas 6onee 3 ypoBHeil:
Kommencarpn gpefidia “cM. pasgen Bud xpomamozpammsbl /.../ Ycma-

Huanorosoe osxo Bag 3 v
b (CH XPOMATOTD AMMEBL HOEKa OaJisi ocu Y.
W CTAHOBEM AIA OCH 2 .
WoTaHOBEM A OCH ¥
Il eTrE
Il eTER I EOE
Duranm e OIIRGT P OBAEHA MpadiEoE
M apEe el KaHama
Ieera
IacmopT XpOMATOIP AMMEL
O bnpe
Mpoba
Komomka

XpomaTtorpammbl U MeToabl

Bce gaHHble, nonyyeHHble BO BPeEMsi OOHOro XxpomaTorpaduyeckoro usMepeHus, BMecte ¢ ConyTcT-
BYytOLLIEM MHOpMaLMEn No Ux nonyvyeHuo n obpaboTtke (T.e. meTogomMm cbopa n o6paboTku OaHHbIX, UK
NpOCTO MemModoMm), XpaHATCA B eANHOM harine xpomamozpammel. Vima danna co3gaeTcs aBToOMaTUyeckn
Ha OCHOBe AaTbl MU BpeMeHu Hadana cbopa xpomatorpadumyeckux AaHHbIX U umeeT pacwmpeHme *.CHW.
Ons obecneyeHnsi BO3MOXHOCTU paboTbl C hannamm OaHHbIX NporpaMmma MMEET OMUMK CUCTEMHOrO
MeHio XpomaTtorpamma. Mcrnornb3ysa 3Ty Onumio, MOXHO OTbICKaTb HYXHYIO XpomMaTorpaMmmy rno onucaHuio,
OTKpbITb €e Ans nocnegywouien obpaboTkn. Bce aTo MoXeT ObITb NpoAenaHo M BO BPEMS MOSy4YEHUS
OpYrux xpomartorpamm.

Memodk! BknovaloT B cebsa BClo Heobxoaumyto ob6paboTkM OgaHHbIX MHdopMauuo. MeTtog moxeT
paccMaTpuBaTbCsl Kak LWAabnoH XpomaTtorpaMmbl: TO €CTb Kak Xpomartorpamma 6e3 agaHHbIXx. MeTonbl
3anuceIBaloTCs B cneyunansHble dannel ¢ paclumpeHnem *.MTW.

3arpysuB xpomarorpamMmmy M3 AWCKOBOrO dawnna, MOXHO MOSyYuTb TOT XXEe CaMbli MeToh, 4TO
ucnonb3oBancsa npu ee obpaboTtke. 3ta 0cOBEHHOCTb HaAXOAWUTCS B MOJSIHOM COOTBETCTBUMM C Tpebosa-
HusiMK cTaHdapTa GLP, naBas BO3MOXHOCTb MOBTOPHOWM 06paboTkM AaHHBLIX NOCre NPOBEAEHUs aHanu3a
C NONyYeHNeM UAEHTUYHBIX Pe3ynbTaToB.

MeTon COCTOUT M3 HECKOSbKNX pa3fenos:

e Pasgen MacnopTt (3anvcHasa kHWXKKa onepartopa). 3Ta YacTb MeToAa MCMOoNb3yeTes AN peaakTupoBa-
HWS1 TEKCTOBOIO OMNMCaHWs XxpomaTtorpaduyeckoro namepeHusi. BknrovaeT B cebst 06LLy0 MHGOopMaLMIo,
onvcaHue npobbl, KONOHKM, SMHEHTa Y KOMMEHTapUK.

e Pasgpen Hacrtpomka wmetopa. [lo3BonsieT BblibpaTtb MeTon ubTpauMu  LWIYMOB, 3adaTb
nocrnegoBaTenbHOCTb  OMepauui,  BbIMOSHSWMXCS aBTOMATUYECKM MO  3aBeplleHun umnopTa
XpomartorpamMmmbl, BeibpaTe TN hopMyn Ans pacyeTa HEKOTOPbIX MapameTpoB U T.4.

e Pasgen PasmeTka. OTOT pasfen onucbiBaeT napaMeTpbl anropyMTMa pa3MeTKM XpomaTorpaMMbl Ha
NUKN (MHTErpUpPOBaHKA), a TakKe No3BoNnsAeT 3a4aTb COBbITUA MHTErPUPOBaHNS.
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e Paspen [pagyumpoBka. B atom pasgene pepaktupyiotca Tabnuua kKomnoHeHToB, Tabnuua
KOHLIEHTpaUMM, a TawkKe napameTpbl, BAUSAKOLIME Ha WAEHTMMMKALMIO M pacyeT KOHLEHTpauun
KOMMOHEHTOB.

o Paspen HacTtpouka otyeTta. 3gecb opmMupyeTcst BUA U CTPYKTypa oTyeTa.

O6paboTka gOaHHbIX

O6paboTka gaHHbIX BKITOYaeT B cebsl Takme obLime npoLeaypbl, Kak gounbmpauusi wymMos, aBToMa-
TU4eckoe demeKkmuposaHue NUKOB (UHMezpuposaHue), udeHmucghukauusi rnuKos, pacdem KOHUeHmpauyuu
KOMMOHEHTOB, 8bidaya omyema, a TaKkke creuuanbHble npoueaypbl, HEKOTOPbIE U3 KOTOPbLIX OMUCaHbI
panbule. bonbwMHCTBO onepauuin no obpaboTke AaHHbIX MPOBOAUTCS aBTOMATUYECKM MO OKOHYAHUN XPO-
mMartorpammbl. Kpome Toro, o6paboTka gaHHbIX MOXeT ObiTb NpoBeAeHa No npocbbe nonb3oBaTens, B fto-
00l MOMEHT, B TOM 4mcrie n 6e3 ocTaHOBKM cbopa AaHHbIX.

Kak npaBuno, NnpuHATbIE AaHHbIe XPaHATCA B NamsATVM KOMMNblOTepa B UCXOOHOM Buae, 6e3 Kakowm-
nmbo obpaboTku. B crniyyae HeOBX0AMMOCTU, ANS YBENMYEHUS KaXyLLEerocs OTHOLEHMS curHan/wym, mo-
XeT OblTb MpoBedeHa unbTpauns NepBUYHbIX AaHHbIX. B nporpamme MynbmuXpom ncnonb3yoTca Tpu
anropytma UudpoBor dunbTpauny AaHHbIX: unbTpaums Bblbpocos, dunbTpauns no [ayccy wm
dvnbTpaumsa No MegnaHe.

Mpoueaypa noucka NUKoB (UHMe2puposaHue) WUCTONb3YeT BENMYMHY MepBol Npou3BogHon. OHa
MOXeT ObITb HacTpoeHa Kak C MOMOLLbI fapamMempoe UHmMespuposaHus, Tak W cobbimuli
uHmezpuposarusi. Ecnn pesynbTaTbl pasmeTkM Ha nuku Bac He ygoBneTtBopsitoT M Bam He xouetcs
HacTpavMBaTb NapameTpbl, TO MOXHO BOCMONb30BaTbCA pedakmopoM Mnukog. ATa npouenypa naet
BO3MOXHOCTb BPYYHYIO cO3OaBaTb MMM yaanaTb MUKW, PacllennsaTe Unu obbeauHAaTb X, 6bICTpo
nepemeLlaTb Hayano, KOHeL Unv BEpLUMHY N1Ka, 1 T.4.

UdeHmugbukauusi nukoe v rpagyvpoBka OCHOBaHbl Ha Tabnuue KOMMNOHEHTOB, BKIHOYalOLWEN B
cebsi HasBaHMe KOMMOHEHTOB, 8pemMeHa ydepxKueaHusi, 2padyupo8oyYHblie KO03¢hehulyUueHmbI, UHOEKChI
yOepxxugaHusi U Tak ganee. Tabnuua KOMMOHEHTOB co34aeTcs Ha 6ase rpagyMpoBOYHBLIX U3MEPEHWUA.
B0O3MOXHO BbINOSIHEHWE KaK OOHOTOYEYHbIX, TaK U MHOIOTOYEYHbIX rpagyMpoBOK MeTodamu BHeuwHezo
cmaHOapma, BHympeHHezo cmaHOapma vnu Tabnu4HbivM. Tabnuua KOMMNOHEHTOB SIBNSAETCA 4acTbio
Memoda n BMeCTe C OCTallbHbIMU pa3genaMmm MeToda XpaHutcsa B ¢hanne xpomatorpammbl. Taknum obpa-
30M, NoBTOpHas 06paboTka cTapbiX AaHHbIX 4AET B TOYHOCTM TOT XE pe3yrnbTaT, YTO U B MOMEHT perucT-
paumm xpomaTtorpammbl.

Mpouenypa copmmpoBaHua omyema obecnevymBaeT BO3MOXHOCTb MOAMMKALMM oTyeTa Takum
obpa3om, 4TOGBI ero cdopma COOTBETCTBOBana noxenaHusMm nonb3oBaTtens. Omyem, 3anuCaHHbIN B
dann, MoxeT ObITb BKMHOYEH B N0OOM TEKCTOBbIA NPOLIECCOP MMM MMMOPTMPOBAH B MOMNyNsApHble
3MNeKTPOHHble Tabnuubl unu 6asbl AaHHbIX. CyllecTByeT BO3MOXHOCTb 0ObeAuHEeHNs NWKOB MO rpynnam
Ana cosgaHua 6ornee MHOpMaTMBHBLIX OT4eTOB. MmeeTca dyHKUMA MpeaBapuTenbHOro npocMoTpa
oTyeTa.
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2.YcTaHOBKAa U HacTpounka
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O6opynoBaHue

TpeGoBaHusA K KOMMbIOTEPY

Ona pabotel MAK MynsmuXpom Heo6xoaumM NOMHOCTLIO X86 COBMECTUMbIN CUCTEMHBIN BOK,
YKOMMJIEKTOBAHHbBIN MbILLbBIO (MW OPYTMM MaHUNyNATOPOM) M KNaBnaTypon, 1 yAOBNETBOPSIOLLNA
crnegywowmm TpeboBaHNSM:

e YCTaHOBIEHHasl NULEH3NOHHAs Konus onepauunoHHon cucteMbl (OC) Microsoft Windows XP, Server
2003, Vista unu 7;

e npoLeccop 1 onepaTmBHasi NaMsaTb, COOTBETCTBYOLLME TpeboBaHuaM yctaHoBneHHon OC;
e MOHUTOP He Hke SVGA C COOTBETCTBYHOLLEN rpachuyeCcKon KapTou;

e npusog CD-ROM/DVD-ROML;

e cBobGOAHLIN USB-MopT;

e He MmeHee 30 MbainT cBo60HOro MecTa Ha XeCTKOM JUCKE;

e npuHTep (ecnu TpebyeTca pacneyaTka OTYETOB).

AY

X Monb3oBatenu cuctembl MynbmuXpom OomkHbl o6ragate dNeMeHTapHbIMK HaBblkamy paboTbl Ha
KoMnbtoTepe ¢ ncnonb3oaHmem OC MS Windows.

KomMnnekT nocraBku
0 MynerTuXpom
CD/DVD-ROM mnm USB dnem-nakonurene c IO M TexcTOBOM

HOKYMEHTALIMEM . .« v v v v v v v ottt ot ot ot ot oeeeeeeeeeeeeeeeeeeeeeeeeeeean 1
I[leuaTHOe PYKOBOLCTEO IO YyCTaAHOBKE M 3Kcmiayaraumm (mo sBakxasy) ..l
BaMTHOE YCTPOMCTBO=KIIOY . . .ot v vveeeone ooeennennnnnnene aoennns 1

YcTaHOBKa nporpamMmmbl

e YcTaHoBUTe, 3aLLMTHOE YCTPOUCTBO-KIoY B USB-NopT.

2 [Ona ycraHosku MO MynsmuXpom nonb3osaTtento Heo6XoanMo UMeTk npasa AOMuHuUcmpamopa!

[nsa ycTaHOBKM NporpamMmmbl BbIMONHWUTE CreayoLLee.

e 3anyctuTe C MOCTABOYHOro Aucka avn setup.exe. lNMpu 3TOM 3anycTUTCA NpOrpamMMa-yCTHOBLUMK U
oTkpoeTcda okHO MynbTuXpom1.7x.

i MyneTnXpom 1.7 DE®

Bac npuBeTCTBYeT MAacTep YCTAHOBKM

"MyneTuXpom 1.7x" \m

YT aHOEW MWK NPOBSAET Bac YEPES ECE ATankl YoTaHoskH "Myt par 1.74" Ha Bawer
KOMMBHOTEPE.

BHHMAHME! JaHHaA nporpardrda SaWMWEHa $3KO0HARM 08 AETOPCKMY NPABaX W
MEHAYHAPOGHEIMM COMNAWEHHAMM. HE3aK0HHDE BOCMNPOMSEEAEHHME WK PACMPOCTRAHEHHE
OAHHOMA MParparrdel WM G0 2 YACTH ENEYST MPEIAHCKYI W YronoEHYK OTEETCTEEHHOCTE.

OtmeHa | | i JNanee >

e Cnepyinte ykasaHusiM ycTaHoBLUMKka. lMpu BbIGOpe nanku Ans yctaHoBkWM nporpammbl MymsmuXpom
pekoMeHayeTCcsa NPUHATL Npeanaraemoli BapyaHTt C:\Planar\.

1 To senanmio 3akazunka 1O MoskeT nocTaBisaThes Ha USB ¢uiem-nakonurene, B 3ToM ciiydae npusoa CD-
ROM/DVD-ROM He tpedyetcsi. anee B PykoBoACTBe [Uisi BCceX BapHAHTOB MOCTaBKH Oy/IET HCTIOIBb30BATHCS 00IIee
HauMEHOBaHHUE «IIOCTAaBOYHBIH JTUCK».
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o [lo OKOHYaHMKM YCTaHOBKM Ha paboydem cTone byaeT co3aaH Aprbik .

BoO3MOXHble HencnpasHoOCTU U UX yCTpaHeHue

HeucnpaBHOCTb BoamoxHasa npuunHa Cnocobbl ycTpaHeHus
Mpwn nonbiTke 3alLmTHOEe YCTPOMCTBO He [MpoBepbTe YCTAHOBKY Kroya (Hannyne Ha-
aKcnopTa XxpomaTto- HanaeHo. OeXHoro koHTakTa) B USB nopt 1 Hanu4dne
rpaMmmbl NOABAETCA npaBunbHbIX ApariBepoB kntoya HASP (BxoasT B
okHo O nporpamme KOMMMNEKT NOCTaBKM)

MynbTuXpom , B KO-
TOPOM YKa3aHo, YTo
nporpamma pabotaeTt
B AEMOHCTPaLNOHHOM

pexvme

Mocne umnopta HenpaBunbHbIN KoY Otkpowte okHO UHdopmaumsa o nonb3oBa-
XpoMaTorpamMmbl aKkTMBaumm Tene (cMm. pasgen O npozpamme

BeNUYMHa wWwenu ang /Peaucmpauus) n BBeouTe NN N3MeHnTe
dunbTpa 3HayeHue B none Knioy, npegsaputensHo
«ApanTuBHbINY paBHa 3anpocuB ero y NocTaBLLMKa Un NpoYnTaB C
Hynto n cbpacbiBaeTcd aucka.

B HOIMb MNpW MonbITKe
BBECTM OTIIMYHOE OT
HyNs 3Ha4eHve un
HaxaTtb «[TpUMeHNTb»

3.PykoBoAacTBO ANSA HaYMHAKOLWMNX
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BBepeHue

OTa rmnaBa npedHasHayeHa [ONA TeX, KTO BrepBble oOcBauBaeT MporpammHoe obecrnevyeHune
MynemuXpom. OHa BKIOYaEeT TONbKO Hauboree CyllecTBEHHbIE BOMPOCHI, HeobxoauMble Ans paboTsl C
nporpamMMmoi: Kak cosgaTb Memod U 3anycTuTb XxpoMamozpaMmmy, Kak ONMTYMU3MpoBaTb Npoueaypy
uHmezpuposaHusi (pasMeTkM) XpomaTorpammbl, MPOBECTU 2padyupoeKy CUCTEMbI, BbIBECTU omuyem,
co3gatb M 3anyctutb oyvepedb. [Mpu 3TOM paccmaTpuBaeTcs MUHUManbHbIM Habop napameTpos,
yCTaHOBKa KOTOPbIX abCconioTHO HeobxoauMma Ha Kaxgom aTtane. [MonHoe onucaHne BO3MOXHOCTEN
nporpaMmmHoro obecneyeHust Bbl HaMAeTe B CreayoLmMX rMaBax HacTosALWEro pyKoBOACTBa.

JdononHutenbHaa wHOpPMaLUMa HaxOOUTCSA Takke B anne noacKasku. KoHTeKkCTHO-
YyBCTBMTENbHAsA CnpaBka OTKPbIBAETCHA HaxaTvem knasuwu [F1]. 3TO nomoxeT ny4ile NOoHATb paboTty
cucTeMbl. MOXHO Takke LWEeNkHYyTb Mo MuKTorpamme % vnum oTKpbiTb MeHio CnpaBka v BbiGpaTb onumio
MHpekc unu HaxaTb kombuHaumio knasuw [Shift]+[F1]. 31o npuBeget Kk nosBneHuto CodepxaHus
MOACKa3KM.

dtan 1. 3anyck nporpamMmmbl

e [Inga 3anycka nporpammbl MynsTMXpom ABaxAbl LWENKHWTE Mbilbio N0 Apnbiky “MynstuXpom 1.7” Ha
pabouyem cTone.
¢ Ecnu cnucok nonb3osatenen He co3aaH, OTKPOETCS rMaBHOE OKHO nporpammbl MynbTuXpom.

e Ecnu cnucok nonb3oBaTenel cosaaH, B rMaBHOM OKHe OTKPOETCS OKHO A BBOAA MMEHW Mosib3oBaTerst
n naponsa (cM. CnpaBOYHUK MO OCHOBHLIM onepaumsam, pasgen Cuctema 6esonacHocTHm).

MynetmXpom MK-MuTerpatop

@ 3A0 AmnepceHg

CucTema coopa v 06patGoTKM
XPOMATOrPAPUHECKMKX NaHHBIK

Bepcua: 1.70d

Mms |

[Mapone |

Exon Beixom \

+ BseguTe cBOE UMSA 1 Naporb (C y4€TOM perncrpa).
¢+ HaxwmuTte kHonky Bxoa vnwu knasuwy [Enter].

Jtan 2. [lonyyeHue xpomatorpammbl

HdaHHble xpomaTtorpammbl nonagawT B nporpammy MynbTuXpom uyepes nporpammy Planar.
MapameTpbl 06paboTkn gaHHbLIX 3agatoTcd B MeTogde. Kaxxgomy Tuny aHanmsa AofmKeH COOTBETCTBOBATb
cBon meTod. MeTodbl MOXHO UCNonNb3oBaTb MOBTOPHO, €CMW PAacrorfioXXeHWe KOMMOHEHTOB Ha Tpekax
NMOEHTNYHO PacrnonoXeHuo, 3afjaHHoMy B METOAE.

[nsa Toro 4To6bI NONYYNTL HOBYIO XPOMaTOrpamMmmy, HY>KHO NPOU3BECTU OMNepaLmio 3KCNopTa AaHHbIX
13 nporpammbl Planar, ucnonb3ys HyXHbIn chann memoda.

2% Mone Mpap.TouYka AOIMKHO codepxaTb HOMep Tpeka. MpoBepbTe, YTO ATO BLINOMHSAETCS — €Cnu 3TO
He Tak, TO BO3MOXHO, Obina cgenaHa owunbka nNpu pasmeTke MIacTUHbl UMW 9KCNOpTe AaHHbIX U3
nporpammbl «Planary.

CoxpaHeHne meToga

e Bubibepute komangy ®@ann/CoxpaHutb/MeTton. OTKpoeTCcsa CTaHO4APTHOE OKHO A1 COXpaHeHust dparna
CoxpaHuTtb (Save as).

e Banuwwute dann metoga nog umeHem LEARN. Pacwuperre *.MTW npucsauBaeTca dannam mMetoaos
aBTOMaTUYECKN.
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OTHpBITE @

Danka: [ (53 METHODS | £ EH-
Y [ 77141 ke
G =] 7719601, mbw

Henasrie TRAGC-Z mbw
ROKIMEHTEL ) 771 4303, mtw

9 F714GC-4mkw
[= 7714001 mtw
Patiowi cTon 7142 b
TTI4LC-3.mibw

..-j TTLALC 4. mibw
I o g okyrEHTEI

T

I 0i KOrMNEITER

J
Ceresoe Hraa dalina: " mitwy j OTEpETE

OKpYHEHUE
Tun $arinoe: |". it ﬂ OTrieHa

Mo ymonuaHuto MeTodbl XpaHaTca B aupektopum \Planar\methods, HO npu HeobxogumocTu ans
3TOro MoryTt ObiTb Co3AaHbl Apyrve karanorn. B ganeHenwem cos3gaHHbIn MeTon GyaeT Mcnonb3oBaTbCA
ans obyyeHus pabote ¢ cuctemon MyrnbmuXpom.

Jdtan 3. HacTtpouka counbTpauum Wymos

B meTogax, BKIMOYEHHBIX B MOCTABOYHbIN KOMMMEKT, (hunbTpaums LWyMOB BKIOYeHa U HacTpoeHa. Ha
cTpaHuue ObpaboTka/JononHUTENbHO/PUNbLTPLI BKIKOYEH €4MHCTBEHHbIN (hUnbTp — AQanTUBHBIN,
BEMMYMHA LLEenn 3Toro ounbTpa nocTasneHa paBHon 5 (cootBetcTByeT 11 Toukam).

PUAETPAWKMA WYMOE [ 2 ﬁ]

PUne TRl l

Beibpocer W
Meamana |0
Odwee yicno Tover: 570
AREMTHEHBIR. B catdor yskoe ndke 9 TOYEK,

CaycouaHa:

1717

Caeuukoro-Lones:

QK | Cmaeta MpHMEHTE Crpaeka

e

Hvikakon JonoNHUTENBHON HAaCTPOMKM hunbTpauumn WyMoB He TpebyeTcs, ogHako criegyeTt NPoBEepUThb,
47O Wenb AganTusHoro duneTpa He pasHa 0.

Jdtan 4. HacTtpouka anroputma MHTErpupoBaHusA

B nporpamme MynbmuXpom WCNONb3yeTcs anroputM AETEKTUPOBAHUSA MUKOB MO U3MEHEHWUIO
nepBon MNpPOU3BOOHON (HaknoHa) xpomarorpacunyeckon kpmson. CuuTaeTcs, UYTO BENMYMHA HaKroHa
CBMOETENLCTBYET O Hayane xpomaTorpaduyeckoro nuka, korga oHa npeBblwaeT BenuyuHy [Mopor,
3agaHHyo B okHe MapamMeTpbl pa3MeTKU, 1 O KOHLLE NUKa, Koraa CTaHOBUTCHA MeHbLUe nopora. BennuuHel
nopora Ons onpeeneHus Hadana M KOHLA NMka MOryT OTNMYaTbCH, MX OTHOLLEHWE yCTaHaBnMBaeTCs
napametpom AcummeTpus. [1ng onTumMm3saumm pasMeTkn nonb3oBaTerb Takke MOXET 3afaTb paa OpYrux
napameTpoB, ANsl HEKOTOPbIX U3 KOTOPbIX MPegyCMOTpeHa crneunanbHasi npouegypa nogbopa.

MynemuXpom eepcusi 1.7x PykoBoacTBO ANsi HAYMHAKOLLUNX 2-5



Ecnu nonyyeHHasi MO OKOHYaHWM XpomaTorpaMmbl pa3MeTka TpebyeT KOppeKTUPOBKW, BbiGepute

KOMaHOy MeTo,q/PasmeTKa Unn WwenkKHUTe Mblllbio Mo NUKTorpamMmme . OTKpOGTCH OKHO I'IapaMeprl
pa3mMeTKu.
MapaweTpsl paztie TH E]
Y cTaHOBKM ] [;Dﬁbn-”g]
eve l—_l 7 Mk 0B

Sanepwka [336 T

Wupwwa 72k [20 cexyrn

Huwperue: |1—

Nopor: I‘I—

ACHMMET M |15— MNpeano#uTe
buH. oW ane: IU'I—

tuH, BRICOTAE; ID— %ZFS

HaezaHuk: ID—

I HWHrepnon. Havano koHew Gazosoi nqH

Ok | OTreHa pMrEHATE Cnpaeka |

Beegute BenuuunHy 3agepXku, KOTOPasi UCKIMIOYMT HayarbHbIA y4aCTOK XpoOMaTorpammbl, Ha KOTOPOM
HeT MUKOB onpegensiemMbiX KOMMNOHEHTOB, N HaXMuTe kHonky Mpumennts (Apply).

HaxHuTte kHonky Mpeanoxutb. lNMporpamma BBegeT B nonsa LupuHa(H/2) (wvpuHa Ha nonoBuHe
BbICOTbI MMKa B Hayare xpomartorpammbl) 1 YwmMpeHue (OTHOLLEHME LUMPWH NMUKOB B KOHLE WM Hadarne
XpomarorpamMmmbl) BEMUYUHBI, KOTOpPble B MEPBOM MPUOMMKEHUN COOTBETCTBYIOT NMHENHON
annpokcuMaLMnm HabmioaAaeMoro M3MEHEHNS LUMPUHBLI MMKOB Ha BCEM MPOTSHKEHUM XPOMaTorpammbiZ,
HaxmuTe kHonky MpuMeHUTb.

MosTopute kombuHauumio MpeanoxuTb/NMpumMeHnTs 2-3 pasa 4nd onTMMM3auun napameTpoB. B atom
cryyae 4acTo ygaeTtcss MNONyYuMTb nNpuemnemble pesyrnbTaTbl pPasMeTKW, Aaxe ecnu UCXoOHble
napameTpbl 6bInn ganekn oT ONTUMarnbHbIX.

Ecnn ygoBneTBOpuTENBHOINO pesynbrata MonyyYnTb He yganocb, nonpobynTe U3MeHsITb napameTp
Mopor [o Tex nop, Noka KapTvHa He ynyywuTcs. PasymHasa BenuuuHa napameTtpa Mopor Haxogutcs B
npegenax ot 0.5 go 5. MeHblUee 3HayeHNe gaHHOro napametpa obecneunBaeT GonblUee KONMMYECTBO
HaMAEHHbIX MUKOB. JTy4LIMM 3HAYEHNEM MOXET OKa3aTbCs 2 unu 3 (3Ha4YeHue no yMOonyaHuio).

2N
L%

[nsa Toro 4To6bl YBUAETL Pe3ynbTaThl NepepasmMeTky, He BbIXO4s U3 ANaroroBoro OKHa, WenkHuTe no
kHornke MpumeHuTb (Apply).

Ecnu nporpamma pasmevaeT Merkue HexenaTtenbHble MUKW, ycTaHoBuTe napaMmeTp MuH. BbicoTa 4YyTb
Gorblle, 4YeM BbicOTa 3TMX NUKOB. [N 3TOW LENM MOXHO TakKe WCMonb3oBaTb W napamerp
MuH. nnowaab, 0HaKo B 3TOM Clnyvae TpyaHee OLeHUTb Tpebyemoe 3HadYeHre napameTpa.

Ecnn HacTpovika Habopa napameTpoB WHTErpypoBaHWs He NPUBOAWT K MPUEMIEeMOWN pasMeTke
XpoMaTorpammbl, MOTYT MPUMEHSATLCA [ABa Moaxoda Ans OOCTWWKEHUS! Xelaemoro pesynbrarta:
pedakmop nukos8 (U3MEHEHWE pasMeTKM BPYYHYHO) U cobbimusi uHmeepuposaHusi. HacTporika
anropuMTMa pasMeTku C UCMONb30BaHNEM COOLITUIA MHTErPUPOBAHUS UMEET CMbICI, €Cn OXunaaeTcs
psn XpoMaTorpamMm CO CXOAHLIMU, NOBTOPSIIOLLMMUCS 0COBEHHOCTAMM 6a30BON NUHMKN. B npoT1BHOM
criydyae Ucnonb3yeTcsl py4Hasi KOppeKLUmsi.

Cnep,yeT MMEeTb B BMAY, 4YTO HUKaKon anropnutMm He MOXeT B pdae Clydaen (CJ'IO)KHaFl cbopma ©asoBon
JIMHUW, Nnoxoe pasaerieHne XpOMaTOl'pa(*)MLIeCKMX NUKOB, Marnble NNKN-HAE3OHWNKN, BbICOKNIA YpOBEHb
ymos, “ T.,D,.) rapaHTUpPOBaTb KOPPEKTHYKD Pa3MeTKy Ha MUKW, MOCKOJIbKYy CaMO MOHATUE "nuk" BO
MHOIrom Cy6beKTMBHO N 3aBUCUT OT KOHKPETHO pemaeMOVl 3agayn. B Takumx cny4adax npasuUibHOCTb
nony4vyaembiX pe3ynbtatoB BO MHONOM 3aBUCUT OT OMNbiTa onepartopa, WU axe npu BU3yalribHO
XOpOLIJeI7I pasMeTKke MOryT noAaBnATbCA AOMNOJIHUTENbHbIE MOrpeLlHOCTH.

[na coxpaHeHus1 ONTUMU3NPOBAHHbLIX MapamMeTpoB pasmeTku Ang OyaylwimMx aHanusoB nepesanuiuute
meToz, Bbibpas komaHay Pann/Coxpanuts/MeTton.

2 Eciy BeIMUMHA 3a/IePKKH HE 3a/1aHa, IPOrpaMMa yCTAaHABJIMBACT CPE/IHEE 110 BCEM MHKAM 3HAUYCHHE TI0JTyIIHPHHBI
U yIIMpeHue, paBHoe 1.
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e [lns coxpaHeHus MnonydeHHOW pasMeTKu nepenuunte Xpomatorpammy, BblOpaB komaHaoy ®awnn/
CoxpaHuTb/XpomaTorpaMmma 1ni LenkHys ro nuktorpamme [l .

dtan 5. PepakTop nukos

Hapsgy ¢ aBTomatnyeckum AeTEKTOPOM MUKOB B nporpaMmmy MynbmuXpom BXOAUT Takke pPyyYHOW
pedakmop NuKos, MO3BOMAKLWMA CcO34aTb WM YHUYTOXWUTb MUK, MEPEMECTUTb Hayarno, KOHeL, MWmu
BEPLUMHY MWKa, @ TakKe BbINOMHATbL ApYyrue OeNCTBUS Mo peaakTUPOBaHMI0 pa3MeTKu XpoMaTorpammbl B
COOTBETCTBMM C MOXENaHMAMM NoNb3oBaTens.

EQMynb'ruXpom MK-WHTerpatop - [GC capillary (capill. mtw)D9021260.chw ] Q@
Dalin Mk BWg  MamepeHie OBpaboTka MeToa HacTpolika OkHo  Crpaeka & x
B Y PR R | [ 2=

Toros = 24 BB4531];Y = 1,676 my [-26128), koneu nuka # 13 1 navano maka £ 14
40.1 mw

3

e Bkniounte pexunm pegakrtopa nMKOB, LLEMKHYB MbLILKOW MO NUKTOorpamme J@\‘J— (PyuHas pasmetka). MNpu
3TOM NUKTOrpadmyeckoe MeHio OydeT 3aMelleHO MUKTorpammMamy pefakTopa MMKOB, a Ha 3KpaHe
nosiButcst Kypcop. Kypcop MOXHO ABuratb KnaBuamMu ynpaBreHnst Kypcopom (CTpernkamu), Ho 6onee
yAoOHO nepeTackmMBaTh Kypcop Npy HaXKaTon NpaBOn KHOMKE MbILLIKA.

o [nsa nepemMeLlleHmnsa Hadana, BeplnHbl UM KOHUa CyLLEeCTBYHLWEro nuka, a TakKkKe rpaHuubl mexay
OBYMA NKaMn BbINOJTHUTE crieaytollee.

+ T[lomMecTuTe Kypcop B Npeaenax nuka, KoTopbiit Bl 6yaeTe pegaktMpoBaTb. B 3aBUCUMOCTM OT
TOrO, KaKyl 0cobyro moyKy nuka HeobxoanMo BblbpaTh, WENKHUTE MO OAHOW U3 MUKTOrpamMM:

A BbIGpaTb Hayano nuka, <& - peIGpaTh BepLUMHY NiKa, A BblOpaTh KOHeL, N1Ka, A BblOpaTh
JONVHY Mexay nukamu. Mpu aTom Nuk (Mnu ABa coceaHMX NUKa), KOTOPbIM 3Ta Touka
NpUHAANEXUT, ByayT BblAeNeHbl YepHbLIM LIBETOM, a B BEPXHEN YaCcTu OKHa XpoMaTorpammbl 6yaet
Hane4yaTaHo coobLeHue O Tune BbIGPaHHON TOUKM.

+ T[lomecTuTe Kypcop Ha MecTo, B KoTopoe byaeT nepeHeceHa BbibpaHHasa ocobas Touka. LlenkHuTe
no NUKTOorpamme &l (nepeHecTu BbIOpaHHYIO TOUKY).
o Ecnun HeobGXoOMMO YHUUTOXUTL BblAEMNEHHbIN (3aKpallueHHbIV YePHbIM) MUK, LWENKHWTE No NMKTorpaMmme
& (yBanutb nuk) nnn Haxxmute knasuwy [Del].
¢ [1nsa co3gaHusi HOBOIO MWKa YCTaHOBMTE KypCcop B NMO3ULMKM, FAe OOMKHA pacronaratbCs BepLunHa nuka u
LLeNKHUTE NO NUKTorpaMmme FAN (BCTABUTL NUK) NN HaXXMUTe KnasuLy [Ins].
e [1ng Toro 4toObl yopaTh BblaeneHve, WenkHUTe Mo NMKTorpamMmme FAN (CHATb BblgENeHne nuka).

Bce BblIleonucaHHble npoueaypbl Ay6nupytoTcs komaHgammu Mexto Muk.

e [lpn BbIXOAE M3 pedakTopa NMKOB MOXHO COXPaHWUTb MO0 OTMEHUTb BCE CAENaHHbIE U3MEHEHUS, UIK
ocTaTbCsa B peaaktope, BolbpaB, COOTBETCTBEHHO, kHOMkM Aa, HeT nnn OTmeHa.
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MynetmXpom MK-WUHTerparop

WaEnoH Nkkoe Beln MaMeHeH. NpUHATE

? HIMEHEHHAT

CTepeTb BCe MUK crneea oT Bbl6paHHOVl TOYKM

CTepeTb BCe NNKKN cnpaBa oT Bbl6paHHOl7I TOYKMU

Her OTrMeHa
OcHoBHbIe (hyHKLUN peaakTopa NMUKOB:
Mbiwb Knasuatypa BeinonHaemoe gencreue
[Ctrl]+[Enter] BblOpaTb GnmkanLyo TOUKY NUKa;
[«]+[Ctrl]+[Enter] BblIOpaTh NEBY0 TOYKY NUKa (CIIUBLUMECH NUKN);
[=]+[Ctrl]+[Enter] BblOpaThb NpaByto TOYUKY NUKa (CAMBLUNECH MUKN);
Y BbIOpaTb Havyano nuka, GrnvxanLlee K NONOXKEHNI0 Kypcopa
A BblGpaTh BEPLUMHY N1Ka, BrvKanLwyro K NONOXEHNIO Kypcopa
A BbIOpaTb KOHEL, NUKa, BrvKanwmnin K NONoXeHNo Kypcopa
¥ Y BbIOpaTb AOMNVHY MEXAY COCEAHUMU NMUKaMM
A ybpaTb BblgeneHvne
Pl [] YyCTaHOBWTb HOBOE MONOXEHNE BbIGpaHHOW TOYKM NuKa
.;zlsa [*] CIMUTb MUKN
H [+] CcTepeTb rpaHnLy cocegHuX NMKoB (06beanHeHne NNKoB)
i 1 pacLienuTb (pas3gennTb) NYK Ha ABa
a [Ins] co34aTb HOBbIM MUK C BEPLUMHOM Ha MecTe Kypcopa
X [Del] CTepeTb BbiOpaHHbIN MUK
4
V'
=l

OTMEHAET NnocnegH onepaunto

Bonee noapobHo ¢ paboTor pedakmopa nuUKo8 MOXHO 03HAaKOMUTBLCA B rnaBse CrnpasoYvyHUK 1o
OCHOBHbIM orepayusim.

dtan 6. [lonyyeHue nepBOU rpagyMpoOBOYHOMU
XpomMaTorpamMmmbl

BBeaeHue B npoueanypy rpaaynpoBkKu

I'paayupoeka3 - 3TO npouenypa, HeobxogmMmas  ans npoeegeHna KaydeCtBeHHOro wu
KOnMn4eCTBEHHOro aHajin3a cMecu Hem3BeCTHOIro cocrtaBa. I'Ipou,e/:l,ypa rpagynpoBku nMmeeT OBe uenu.

e Onpepnenutb 8pemeHa yOepxusaHusi (0OGbEMbI YAEPKUBAHUS, UHAEKCHI YAEPKUBAHWUA) aHaNU3npyeMbIxX
KOMMOHEHTOB. JTa MH(opMaums TpebyeTcs Ans nocreayoLlein naeHTudrKaLmm KOMNOHEHTOB B CMECU
HEeU3BECTHOrO COCTaBa (Ka4eCTBEHHbIV aHanu3 cMecm).

e Onpegenutb epadyupogoyHbie Ko3aghhuyueHmb!, CBS3blBalOLMe OTKNMK AeTekTopa (BbICOTY Wmu
nnowaab NvKa) U KOHLEHTPaumio KaXkaoro KOMrnoHeHTa B npobe. 3Ta MHopmMaLusa HyxxHa Ongd pacyeta
KOHLIEHTpaLuii KOMNOHEHTOB B aHanManpyemow npobe (KoNnM4eCcTBEHHbIN aHanma).

3 Mnorma BMECTO TepMHHA “TpagyupoBKa” B JIMTEpaType, OOIbIIe 3apyGeKHOH HMIM MepeBOIHOM, HCIONMb3yeTcs
SKBUBAJICHTHBIA TEPMHH “KaTuOpOBKa”.
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Kak npaBuno, obe uenu [JOCTAralTCA OOHOBPEMEHHO, MyTEM MONyYEHUs TpPadyMpPOBOYHbLIX
XpoMaTorpamMm A1 CMecei ¢ M3BECTHbIM Ka4eCTBEHHbIM U KONTMYECTBEHHBIM COCTABOM.

B nporpamme MynsmuXpom pe3ynbTaTbl rpagyMpoOBKM XPaHATCHA Kak B Memode, Tak U B Kaxaow
Xpomamozpamme.
Bce onepauun, cBsizaHHble C KOMUYECTBEHHbIM W KayeCTBEHHbIM OnpefeneHMeM KOMMOHEHTOB

aHanM3“pyeMoi cMmecu, CrpynnupoBaHbl B noameHio MpagympoBka u3 meHio Metoa. Kaxablii myHKT
NOAMEHIO aKTMBM3MPYET CBOE AMAarioroBoe OKHO:

KomnoHeHmbl co3faHue unu pegaktnpoBaHne Tabnuubl KOMMNOHEHTOB.

UdeHmucgpukayus yCcTaHoBKa 06LLMX NapaMeTpoB NaeHTUMUKaLNN KOMMOHEHTOB

KoHuyeHmpauyuu co3gaHve unu pegaktupoBaHne Tabnuubl KOHUEHTPaLMW (BKoYaeT
rpagyvpoBOYHbIE AAHHbIE NO BCEM KOMMOHEHTaM)

pacpuku NPOCMOTP W pefaKkTMpoBaHWE rpagynpOBOYHbIX 3aBUCUMOCTEN ANS KaXaoro
KOMMOHEHTa.

Banucamb 8 Memod 3anncb pesynbTaToB rpagyMpoBKN U3 TEKYLLIEH XpOMaTorpaMMbl B TEKYLLUIA
mMeToza

lpodumame U3 Mmemoda 4uTaeT pe3ynbTaTbl FPagyMPOBKN U3 TEKYLLEro METOAA B TEKYLLYIO
XpomMaTorpammy

Umnopm cuntbiBaeT Tabnuuy KOMNOHEHTOB 1 NapaMeTpbl rPagynpoBkM u3 danna,
yKa3aHHOro nonb3oBaTenem.

Okcriopm 3anvceiBaeT Tabnuuy KOMNOHEHTOB ¥ NapaMeTpbl rpagynpoBKY B doain.

2% OnucaHHas HWXe MocrefoBaTenbHOCTb MOMYYEHNs rpadyUpPOBOYHBIX XPOMAaTOrpamMmmM He SIBRsieTcst
€[MHCTBEHHO BO3MOXHOWN, OJHAKO OHA PEKOMEHAYeTCs Ha HavarlbHOM 3Tane OCBOEHMWS NPOrpamMmbl
Kak Hanbonee npocTas n yoobHas.

MepBas nonyyYeHHasi rpagyupoBOYHas XxpomaTorpamma ucronb3yetcs Ans cosgaHus Tabnuubl
KOMMOHEHTOB U 3anonHeHus Tabnuubl KOHLEHTpaL Ui,

e 3anonHute auanoroeoe okHo CBOMCTBA, Kak ONMcaHoO B OMNUcaHuu nporpamMmbl Planar. OGpaTMTe
BHMMaHMe Ha npaBuiibHOE 3anoJiHeHne nonen O6bem 1 Pa3BegeHMe, Tak Kak 3TW BeENUYMHbI
MCNOJIb3YHOTCA B pacyeTax.

e 3JKCMOPTMPYWNTE XpOMaTorpammy rpagympoBOYHOrO Tpeka, ncnonb3dysd metogq TLC.MTW, nmetowmncs Ha
NMocTaBoO4YHOM AUCKe.

o CoxpaHute xpomatorpammy (koMaHga ®ann/CoxpaHutb/XpomaTtorpamma mnv nukrorpaMMa = ).

drtan 7. Co3paHue Tabnuubl KOMMNOHEHTOB

Tabnuua KOMNOHEHTOB COAEPXWUT [AaHHble MO aHanu3MpyemblM KOMMOHEHTaM: WMeHa,
oXuaaemble pakTopbl yaepXuMBaHUs, rpagynpoBoYHble KOIMMULMEHTHI, a TaKkke ApYyrylo UHdopmMaumio,
HeobxoaMMyo Ans ngeHTudmKaumm KOMNOHEHTOB U KONMMYECTBEHHbIX PacyeToB.

CospgaHvne Tabnuubl KOMMNOHEHTOB SIBMSieTCA HEOOXOAMMbIM LLIArom Kak ansi npoBeaeHnst MAeHTUu-
dmKaLMM KOMMOHEHTOB, TaK M AN MOCMNEAYLWero NonyYyeHus rpagyvpoBKM M pacdeTa KOHUEeHTpauui
KOMMOHEHTOB B npobe.

Tabnuua KOMNOHEHTOB co3gaeTcs Ha 6a3se 2padyupo8oYHOU xpomMamozpaMmMbl (XpoOMaTorpamMmmel,
COOTBETCTBYIOLLIEN TPEKY rpayMpOBOYHON CMECH).
¢ B okHe xpomaTtorpammbl rpagyvpoBOYHOrO TpeKa LUEeNKHUTE MO MUKTorpamme 0 v BbiIbepute nyHKT
MeToa/'papynpoBka/KOMNOHEHTbI. B HXHE NonoBrHe okHa nosiButcs Tabnuua KOMMOHEHTOB.
e Ecnu Tabnuua KOMMNOHEHTOB He nycTa, Bolbepute Tabnuua/O4nmcTuThb BCIO Tabnuuy

e LUlenkHuTte no kHonke [lo6aBUTL. Kypcop aBTOMAatu4ecku yCTaHOBUTCA Ha NEpPBOM MUKe, MpY 3TOM B
Tabnuue nosiBATCA nepBas CTpoKa, codepxallas B cTonbue Bpems 3HadeHre BpeMeHU yoepKuBaHUS
3TOro nuka, a B ctonodue NUmsa - Muk 1.

. HOBTOPMTe npouenypy ana ecex I/I,El,GHTVI(*)VILI,VIpOBaHHbIX MUKOB.
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@Mynh'm)(pom MK-WHTerpatop - [20-100ppm Std3 (dreipunk. mtw)g2291433. CHW*]

GaAn Tabmiua BWg  HacTpolka OkHo  Cripaeka
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HotaeuTte | Yoan ‘ WﬂeHTMqJMKaLlVIQ>>‘ KoHUEHTpaLn== | [pacpyikim=> ‘ QK OTmeHa | ?
Mk Bpems ‘ OkHo, 26 ‘ Penep | Hma ‘prnna| WHnekc | PO | MUH. C
[ 3.685 | 5| Her | Ml | 0 | 0 | 1]

e B cTonbue /vs BBeauTe nMeHa KOMNOHEHTOB.

e Ecnu Ha xpomaTtorpamme ecTb MUKW, MPOUCXOXKAEHNE KOTOPbIX HEU3BECTHO, yaanMTe COOTBETCTBYIOLLME
CTPOKM, UCMOMb3ys KHOMKy Yaan. unn cotpute Mmsa - B 3TOM crnyyae aTu CTPoKM ByayT aBToMaTuyecku

yaaneHbl npu 3akpbitun Tabnuubl KOMNOHEHTOB.

B MyneTXpom MK-WHTerpatop - [20-100ppm Std3 (dreipunk. mtw)g2291433.CHW ] Q@
@aAn TaBnaua Bug  HacTpolika OkHO  Chpaeka a8 x
il ElAs e|n|n|s] 2] MnlAlV SIS =i 2l

[oToB X =569(1189): ¥ = 29.167 %FS (7318302)
33.8 %FS ;
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HaoGaenTs ‘ Yoan. | MmeHquJMKaLLM9>>| KOHLEHT paLimK>> ‘ E | 0K CTMeHa ‘ A

Mk Bpems OkHo. % Penep LR Ipynna Hhnekc PO MMH.

1 1 3.568746 5 Het Fluorid 0 0 | 0.109241

2 2 |5-69211 5 Het Chilorid 0 0 [0.0641378

3 3 75303 5 Het Nitrit 0 0| 0111212

4 4 8.89189 5 Het bromid 0 0 0.07528

b b 10.9499 b Het Nitrat 0 0 |0.0691b83

6 6 126973 b Het Phosphat 0 0 0117327

7 7 15.7306 5 Het Sulfat 0 0 |0.0444201 =

?

e 3akpoiite Tabnuuy KOMMNOHEHTOB, LUenkHYB no kHonke OK. MoXHO 0Tka3aTbCsi OT BHECEHHbIX U3MEHe-
HWI, LLENKHYB Mo kHomnke OTMeHa.

e 3anuwute meTon, BbibpaB komaHay Pamn/CoxpanHutb/Meton, a Takke XpomaTtorpammy, BblOpaB
komaHay ®Pann /CoxpaHuTb/XpomaTtorpamma unm LLEnkHyB Mo NUKTorpamme (=

Mony4yeHHbI TakMm crocobom memod MNo3BOMNSeT NPOBOAUTL UOEHMUGUKaUU KOMMOHEHTOB W
pacyem KoHueHmpauul, WCNonb3ys NpocTellnini mMeTon - HOpMUpPOBKY OMKJUKa, B KOTOPOM Mepol
KONM4YecTBa KOMMOHEHTa CNYXXWUT MNJIoLLaAb UK BbicoTa XpoMaTorpaduyeckoro nvka.

KHonkn Upentudmkaumsa, KoHueHntpauun n Mpadmkmn no3sonsaoT GbICTPO NepexoamTb K cnenyto-
UMM 3Tanam rpagyvmpoBku, He Bbixogd 13 Tabnuubl KOMMNOHEHTOB.
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dtan 8. Co3paHue Tabnuubl KOHUEHTpaUun (TpPeKoB)

Tabnuua KOHUEeHTpauui NnpegHasHayveHa Afsi BBoda MHGOpMaLMKM O KONIMYECTBE rpagyupoOBOYHbIX
TPEKOB U KOHLEHTPaUUsIX HaHECEHHbIX KOMMOHeHToB. Co3gaHve Tabnuubl KOHUEHTpauuh sBnseTtcs
nepebIM LWArom npv NpoBeAEHUN FpagyMpoBKN.

2% Tabnuua KOHLEHTpauWin MOXeT cOo3[aBaTbCA TOMbKO Ha OCHOBE paHee co3faHHon Tabnuupl
KOMMOHEHTOB!

Ta6bnuua KOHLIeHTpaLWIﬁ coaepXnt BBOAMMbBbIE TMoOJib3oBaTesieM [daHHble O HOMWHallbHbIX
3Ha4YeHnAxX KOHLl,eHTpaLI,VIIZ BCeX KOMMOHEHTOB Ha BCeX rpagympoBOYHbLIX TpeKaX, a TaKXe pac4yeTHble
3Ha4YeHunA KOHLI,eHTpaLI.VIVI ana TeKyLLI,917I XpomaTtorpamMmmebil.

[nsa cosgaHus Tabnuubl KOHLleHTpaLIVIﬁ BbIMNONTHUTE clneayloLlee.

e [locne cosgaHua Tabnuubl KOMNOHEHTOB Haxmute kHonky KoHueHTpauun>>. Ecnn okHo Tabnuubl
KOMMOHEHTOB ObIfN0 3aKpbITO, MOXHO Takke, He OTKpbIBad 3TO OKHO, BblibpaTb komaHay Metoa/
IpagyvpoBka/KoHueHTpaummu. OTkpoeTcs okHO Tabnuua KOHLeHTpaLun.

Ta6amua KOHLeHTpaL i
Enviuuel koHueHTRaLMK [moll Tun AaHHEX  |koHUSHTRaWK -]
Hmna aT1a xp-ma -~
1 Fluorid |10-1907
2 Chlorid 102292
3 Nitrit 10.0233
4 bromid 10.1465
5 Nitrat 10.1983
6 Phosphat 10.1245 <

O8ber: 1 PazeeneHune: 1 Konuuecteo: 1

Mrs cpana:  EAProgram Files\Ampersand LidiMyneTi<por 1.7:A0ATAg 229151 9.chw

HMHpo ‘ QK OTHMEHE

MepBoHavanbHO Tabnuua KOHUEeHTPaUUM COOEePXUT TONbKO ABa cTonbua:

Toukn

NoGsEHTE

Yoanure

Tpaaympoeate

Nms Nwmsi komnoHeHTa. B Tabnuuy KOHUEHTpaLuui aBToMaTUYECKU BKIOYalOTCS Bce
KOMMOHEHTLI, 3adaHHble B Tabnuvue KOMNOHeHTOB. He peaakTupyeTcs.
Bma xp-ma [lo npoBeaeHUs rpadyMpoBKyY - Nrolladb NUKa KOMINOHEHTA Ha TeKyLLei

XpomaTtorpamMmme, nocrie rpagynpoBku — e€ro KOHLI,eHTpaLI,VIﬂ4. He penakTupyertca.

\NA/

2ZX PekomeHOyeTcs B XpoMaTtorpaMme MepBoro (Mo MOpsAKy 9KCropTa, a He HoMepy Tpeka)
rpagyvpoOBOYHOIO TpEKa BBECTM AaHHble ANl BCeX TPeKoB. ATo HeobxoauMo Ans Hanboree npocToro
crnoco6a NocTpoeHUsi rpadyMpoBOYHON 3aBUCMMOCTY C aBTOMaTUYECKUM BKITHOYEHNEM HOBbIX JaHHbIX
Mo Mepe MonyyYeHusi rpagyupoBOYHbLIX XpOMaTOrpamm.

Ons kaxgown rpagyvpoBoyHOM cmecu B Tabnuuy KoHUeHTpauun gobasnsiercd cronbeu, cooTBeT-
CTBYIOLLUI 2padyupo8OYHOMY MPEKY.

o LllenkHuTe MbiWwbto Mo kHomnke [lob6aBuTb. OTkpoeTcsa OkHO [lo06aBUTL TOUKY.

A06aBNTE TOMKY

CO20aHUWE MPaiyHpOBOYHON TOUKK

1l
(® OAMHEKOEEIS KOHL, ANA ECEX KOMM-TOE 0

(" KOMMpOBaTE KOHLUEHTEALMM TOUKH

[ CpanyupoeaTs cpazy no pasoueii xp-Me

OK | OTtMeHa ‘ Cnpaeka

4 B 3aBHCHMOCTH OT BEIGPAHHOTO Memooa paciema MOXKeT ObITh Apyras BenuunHa (oapoOHee cM. pasje
Cnpasounuk no ocrnosuvim onepayuaml/Konuuecmeennsiii u kauecmeennwiii ananusz/ Tabauya Konyenmpayui).
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BeeauTe HoMep Tpeka, KOTOPOMY COOTBETCTBYET rpadyMpOBOYHas XpoMaTorpaMma B KayecTBe HoMepa
TOYKN.

Ecnn KOHLUEHTpauun BcexXx KOMMNOHEHTOB OAMHaKOBbLI, BBEOUTE 3HAa4YeHune B norne OavHakoBble KOHU.
AnA BCeX KOMN-ToOB.

2N\
PAS

B Tabnuue KOHUEHTpauuh BCe KOHLUEHTpauuu YKasbiBalOTCA ANns UCXOOHOM cmecu, 6e3 ydeTa
pa3BeaeHus!

Haxmute kHonky OK. OkHO 3akpoeTcs, a B Tabnuue KOHUeHTpauun cnpaea gobasutca ctondey, Toyka
[Homep mpekal.

Tabawnua KoHUeHTpaLMA
EnuAuel koHugHTRaLMK [l Thn AaHHEX  |KOHUEHTRaLMK ]
Hma a1a ¥p-ma Touka 1 -~
1 Fluorid 10.1907 |10
2 Chlorid 102292 10
3 Nitrit 10.0233 10
4 bromid 10.1465 10
5 Nitrat 10.1983 10
6 Phosphat 10.1245 10
< u T o B > E

Ofber: 1 PazeeneHue: 1 Konuuecteo: 1

VMg charna:

ToukK

OoGsEWTE Yoanure

Ecnu koHueHTpaLmmn KOMNOHEHTOB pasnuyHbl, BBeAuTe nx B ctonbew Touka 1.

[panyupoeate

HHepo ‘ QK | OTHMEHE

Mepengute k co3gaHMo crieqyroLlen rpagyMpoBOYHON TOYKKM, LLENKHYB no kHonke [lo6aButb. BHOBb
OTKpoeTcs OkKHO [106aBUTb TOUKY.
BeinonHute, ecnu TpebyeTcs, 0gHO M3 CneayroLmX 4eNCTBUNA.

+ Ecnu Bce rpagynpoBoYHble CMecKH roToBATCH pa3BefeHneM o4HON UCXOOHOW, YCTaHOBUTE (DraXoK
KonupoBaTb KOHLeHTpauun To4KU. [1pn 3TOM CTaHeT akTMBHbIM COOTBETCTBYIOLLIEE Nosne C ycTa-
HOBIEHHbLIM MO YMOMYaHWIO 3HAa4YEHUEM HOMepa TOYKU, U3 KOTOPOW MPOM3BOAUTCH KOMUpOBaHUe,
KOTOpoe B AaHHOM crny4yae He TpebyeT pegakTypoBaHus.

+ Ecnm KOHUEHTpaunn BCeEX KOMMOHEHTOB OAMHAaKOBbl, BBEAUTE 3HaA4YeHuWe B none OpuHakoBble
KOHL. AnsA BCeéX KOMMN-TOB.

Haxxmute kHonky OK. OkHO 3akpoeTcs, a B Tabnuue KoHUeHTpauui JobaBunTcs elle oavH ctonbed.

2Nz
2ZX

Ctpokn Obbem, PassepeHue, KonnyecTtBo 3amnonHATCA MO Mepe 3anofiHEHUS rPagyMpOBOYHbIX
TOYEK OaHHbIMW U3 rpagyMpoBOYHbIX XpomaTorpamm. CBOAHYK MHGOpMaLuo 06 3TUx napameTpax
Ans BCEX XpOMaTorpamMmm MOXHO Nomny4nTb, Haxas kHomnky UHdo.

OTpepaktupyite, ecnu TpebyeTcs, 3Ha4eHNs1 KOHLEHTpaLWiA AN BCEX KOMMNOHEHTOB.

HobaBbTe onucaHHbIM crnocobom Tpebyemoe KonmyecTBO CTON6GLOB B COOTBETCTBMU C MAaHWpyeMbiM
KONMnM4eCcTBOM rpagynpoBOYHbIX TOYEK.

Ecnu TpebyeTcsa yganute Kakon-nmbo crondew, HaxXMUTe KHOMKY YaanuTb.

OTpepaktupyiite, ecnu TpebyeTtcsi, 3HadyeHne B norie EAMHMUBI B COOTBETCTBUWU C UCMONb3yeMbIMM
e4VMHMLAMM KOHLIEHTpaLMK (Mo yMon4YaHuio ycTaHaBnmBaeTcss mg/L). OTo none sBNSeTCs CrpaBoYHbIM,
N NPY U3MEHEHMWN e4MHUL, HAKAKUE NepecyeThbl He MPON3BOAATCS.

Haxmute kHonky [pagyvpoBaTb 1 BbiGepuTe HOMeEp Tpeka, COOTBETCTBYHOLLEro Ballen
Xpomartorpamme, B creumanbsHOM OKHe.

Haxmute kHonky OK. OkHO Tabnuua KOHUEeHTpauum 3aKkpoeTcs.

Ecnu Tabnuua KoHUeHTpauun OTKpbiBanacb u3 okHa Tabnuubl KOMMOHEHTOB, 3aKPOWTE 3TO OKHO,
HaxxaB kHorky OK.

3anuwunTte xpomartorpammy M MeTog, MocrnefoBaTenbHO BbibpaB komaHabl ®Pann/CoxpaHuTb/
Xpomatorpamma 1 ®ann/Coxpannts/MeTopa,.

Jdtan 9. [lonydyeHue rpagyMpoBO4YHOU 3aBUCUMOCTHU

C mMeToan4eckom To4KK 3peHnA npouecc rpagynpoBkn npeacraendeT cobon nony4yeHune rpagynpo-

BOYHbIX XpOMaTOrpaMm, 3aHeCceHue OaHHbIX (BbICOT M nollagen nukos) B Tabnuuy KOHLEHTpauun u
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NMOCTPOEHME 3aBUCUMOCTM KOHLIEHTpPALUUKM OT OTKIMKa geTektopa (BbICOTbl MNu nnowaan nuka). Bece atn
npoueaypbl N0 Mepe MoSNyYeHUs rpagyvpoBOYHbLIX XpOMaTorpamMm BbIMOJTHAKTCA aBTOMaTU4eCKU, Npu
3TOM MpU BbINOMHEHWM paCYETOB MCMOMb3YKTCA AaHHble M napameTpbl, KOTOPble BBOASTCS B OKHE
CeoiictBa nporpammbl Planar, nosatomy npouecc rpagyvpoBku TpebyeT OT onepaTopa MOBbILLEHHOMO
BHMMaHWs, B NEPBYIO odepeab, Ha CTaguu co3faHus Tabnuubl KOHLEHTPaLNIA.

\ A/

2Z& HeobxoaMmMo CTpOro crieduMTb 3a COOTBETCTBMEM KOHLEHTpauui, YkasaHHblx B Tabnuue
KOHLEHTpauun ans Kakoro-nmbo Tpeka, hakTMYeCKNM KOHLIEHTPaLIMSIM B TPEKeE.

2X CHavana aKCnopTUPYHTCA BCE rpafyvpOBOYHbIE TPEKM, 3aTEM TPEKU aHanManpyemoii Npodbi.

Z2& Ecnu rpagyvMpoBOYHbIE CMECU FOTOBATCA pa3BeleHMEeM OfHOM WCXOOHOM CMecu, HeoBXxoaumo

obpallatb 0coboe BHUMaHWE Ha NPaBWUbHOCTb 3HAYeHUsl, YCTAHOBNEHHOMO Mpu aKcrnopTe B BnaHke

Ceownctea B none PasseneHue!

MonyyeHune Bcex rpaaynpoBOYHbIX XpoOMaTorpamMmm

o [lepen Tem, Kak NPUCTYNUTb K NOMYYEHMIO OCTanbHbIX rPagyupoBOYHbIX XpomaTtorpamm, ansa yaoberea
BM3YyarnbHOM0 KOHTPOMS YKaXkMTe Ha NepBOW XpoMaTtorpaMme Ansi NMUKa KaxK4oro KOMMOHEHTa ero Ha-
3BaHMWe, BbINOMHUB crieaytoLlee.
+ Bbibepute komangy Bua/Bupg nnm HaxxmmTe KHOMKY @ OTkpoeTtcsa okHo Buga,.
¢ LlenkHnTe MbILWKOM NO 3arofnoBKy 3aknagku MeTku.

VCBOI‘:ICTEE: Bua

oK xpoMaTorparee MeTk } LlBBTa]

MeTru NuKoE

 Her [~ Yt Boe

(" Homep ouka

(" YoepkueaHue

[ PHCOBETE KEHKAYH TOUKY XHOM.

[ He CoeOMHATE TOUKK

" Name+ |eoHusHTpauMA ﬂ

Mapkepel KaHana
[v BE&30B88 NMHWA M MHKK
® [MpucrapTe
[v Zaceqrd Ha BazoBai AMHUKW

[~ MeTka BcErna EMOHE (" Bycny

oK OTreHa | MEHMEHKTE | Cnpaeka

¢ U.leﬂKHVITe MbILLKOW No nepekKkrn4varTento Mma KomnoHeHTa.

+ Haxmute kHonky OK. OkHo Bupg 3akpoetcs. Ha xpomatorpamme Hag nvkaMu KOMNOHEHTOB BMECTO
HOMEpPOB NOSIBATCH MX Ha3BaHusA 13 Tabnuubl KOMNOHEHTOB.

+ 3anuwute MeTtopa Ha OUCK.

[anee akcnopTupyiTe Bce TPEKU, Ha KOTOPble HAaHeCEeHbI rpaayMpoBOYHble Npobbl. Mpy Takom
nopsiake 3KCnopTa HOBasi rpagyMpoBoYHas Touka GyaeT aBToMaTU4eckm 406aBNSTLCH KO BCEM
npegblaywmm. O6pallanTe BHUMaHWe Ha COOTBETCTBME HOMEpPa SKCMOPTUPYEMOrO Tpeka HoMepy
rpagyypoBOYHOM TOYKM B TabnuLe KOMMNOHEHTOB.

2% TMonydyeHHbIn MeTon MOXHO ByAeT MCMonb30BaTh NpY aHanuse aHarnorvyHbIX MnactTvH B Gyayliem,
MWHYS1 3Tanbl co34aHUsi TabnunL, KOMMIOHEHTOB M KOHLIEHTPaLWIA.

2% He 3abbiaiiTe ykasbiBaTb NpaBUIbHOE MMS METO[A MPU 3KCMOPTE, UCMOb30BaTh OAVH METoA, Ans
nracTuH BCEX TUMOB HE PEKOMEHOYETCS.

NMpoBepKa 1 KOpPEKTUPOBKA nAEeHTU(PUKALUM NMUKOB
lMocne akcnopTa o4vepenHoOro rpagyupoBOYHOrO Tpeka ybeamuTech, YTO BCE OXMAAEMbIe MUKU Ha
XpomartorpaMmme MpuUCYTCTBYIOT W UAEHTUMOULUPOBaHbLI MNpaBurbHO. HenpasunbHas uaeHTMdUKaums
MOXeT BblpaXaTbCA B criefyloLiem:
® KOMMOHEHT He WAEHTUMUUMPOBaAH, TO €CTb, COOTBETCTBYIOLMNA MUK HA XpomaTorpamMme ecTb, HO OH
0003HayeH TONbKO HOMEPOM, 6€3 UMEHN KOMMOHEHTA;
® KOMMOHEHT MAEHTUULMPOBAH HEMPABWUIBLHO, TO €CTb, Er0 UMSA YKa3aHo 4118 “4y)Koro” nuka.

Ecnun nuku naeHTMdunumMpoBaHbl NpaBumbHO, MOBTOPUTE NpoLieaypy aKcrnopTa Ans BCeX rpagynpoBOoYHbIX
TPEKOB U NepexoanTe K NPOBepKe U KOPPEKTUPOBKE rPagyMpOBOYHbIX FpactmKoB.
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KomnoHeHm He ueHmudbuyupoeaH
B cnyyae, ecnv KOMNOHEHT HE MAEHTUMULMPOBAH, BLIMOSTHUTE criegyoLlee.

o Ortkporite Tabnuuy KOMMOHEHTOB. [N Bcex MAEHTU(MUMPOBAHHLIX KOMMOHEHTOB B cTonbue [Muk
yKa3aHbl HOMepa MMKOB Ha XpoMaTtorpaMmme, a Ans HemaeHTUUUMpoBaHHbIX — 0.

EQMynh'mXpoM MK-WuTerpatop - [20-100ppm Std3 (dreipunk.mtw)g2291433. CHW*] [;]@
®alin Tabnaua B HacTpolika OkHo  Crpaska - 8| x
3(6l|® DAl oulu|o] 27 Mnlali BIIS ©fF 4 2l

roToB H=10.06(2012) v = 0.087 %F5 (21739)
33.8 %FS '.:

!
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m T L T ! |A T L L : I
™/1 4 3 4 & & 7 8 0 l1b 11 12 13 14 15 16 17 18 10 sum

HotaeuTte | Yoan ‘ WﬂeHTMqJMKaLlVIQ>>‘ KoHUEHTpaLn== | [pacpyikim=> ‘ M OTmeHa | A

Muk Bpems OkHo, 26 Penep Hma Ipynna WHnekc PO MUH. ™

1 1 3.68746 5 Het Fluorid 0 0 | 0.109241

2 2 5.69271 5 Het Chilorid 0 0 | 0.0641378

3 3 7.56303 5 HeTt Nitrit 0 0| 0111212

4 4 8.89189 b Het bromid 0 0 0.07528

b 0‘ 10.0499 b Het Carbonat 0 0 | 0.0691683

6 b 10.765 b Het Nitrat 0 0 1
_ 7 6 12.6973 5 Het Phosphat 0 0 | 0117327 _ 52

e Bbigenute CTpoKy ¢ HeMaEHTUMUMPOBAHHBIM KOMINOHEHTOM. Kypcop Ha xpomaTtorpaMmme yCTaHOBUTCS
Ha MecTo, COOTBETCTBYIOLLEE (DaKTOpy yAepxuBaHusi n3 Tabnuubl KOMMNOHEHTOB, a ABE NYHKTUPHbIE
MMHUK YKaXyT pa3Mep OkHa, B npefenax KOTOPOro MLLETCsl MUK KOMMOHEHTa, Npuyem BeplunHa 6nu-
XKaWLero rnvKa OKaXXeTcsl BHE 3TOr0 OKHa.

B Tabnuue KOMNOHEHTOB BCEraa COXpaHstoTCs akTopbl yAEepXMBaHWS, BBEAEHHbIE NPU €e Co3AaHuN
N SIBNSAIOLWMECS STaNoOHHLIMU ANSt UAEHTUPULMPYEMBIX KOMMOHEHTOB, HE3ABUCKUMO OT 3HAYEHWA B
Tekyllen xpomartorpamme. dakTopbl yaepkuBaHusi B Tabnuue KOMMOHEHTOB HE peKOMeHAOyeTcs
U3MEHSATb BPYUHYIO.

e [Mepemelyasicb no Tabnuue KOMMNOHEHTOB, MPOCMOTPUTE MOSIOXEHWE Kypcopa AN BCEX MUKOB.

e Ecnu okaxeTtcda, 4TO ANl BCEX KOMMOHEHTOB BpeMeHa yaepxmBaHuA B TeKyLLLeI7I XpomaTtorpamme
N3MEHUITUCb OONHAKOBbLIM o6paaoM, To ecTb, Nnnbo Bce yBENNYUINnCb, nnbéo Bce YMEHbLUUITNCD,
BbINOJIHUTE crneayroLlee.

¢+ Bbibepute 1 KOMMOHEHT, OTHOCUTENBHO KOTOPbIX M3BECTHO, YTO OHWM ByayT MpPUCYTCTBOBaTb BO
BCEX MCCNeayeMbIX CMECAX M AOCTAaTOYHO HaAEeXHO naeHTUMUMpPYOTCS (HET 6NIM3KO pacnonoXeH-
HbIX MWKOB APYrMX KOMMOHEHTOB). HasHaubTe nx penepamu, TO eCTb, B cTonbue Perep BMeCTo
YCTaHOBMEHHOr0 MO YMOSYaHUIo 3HavyeHus Hem yctaHoBuTe [a v nogreepavte usMeHeHue, LWenk-
HyB no nobomy gpyromy nosnto. Npu aTOM Npon3ongeT aBToMaTnyeckoe obHOBMEHNe naeHTudmka-
UMK C y4eToOM MOnpaBKu, BbIYUCIIEHHON MO U3MEHEHWI0 BpEeMEeH YAepXMBaHUSA penepHbIX MUKOB
(Mpn aTOM 3Ha4eHWs B cToNbLEe Bpemss OCTaHyTCst HEU3MEHHbBIMN).

¢ Ecnu nocne BbINOMHEHNS NPOLeaypbl OCTarncs Kakon-nmbo HenaeHTUULNPOBAHHbBIA KOMMOHEHT,
yBenuMYbTE Ans Hero 3HaveHue B ctonbue OkHO % Takum 0Opa3oM, 4ToObl BepluMHa Nuka okasa-
nacb B npegernax okHa, nocne 4yero 3akpovite Tabnuuy KOMNOHEHTOB, HaxaB kHornky OK.

PekomeHayeTcs Takke yBENUUMTL pasMep OKHa AN penepHbIX NUKOB, YyCTaHOBMB B cTonbue OKHO
% 3HayeHusi, COOTBETCTBYHLLUME BEPOATHOMY W3MEHEHUI0 BpeMeH yaepxuBaHus (B %), KoTopoe
TpebyeTcss ckoppekTnpoBaTh (06blMHO 10-15%). lMpyu 3TOM 3TM BENWMYUHBI HE AOSMKHbI MpeBbiwaTh
paccTosHWUs 00 GnukanhLwnx NMKOB, KOTOpPbIE MOTYT ObITb OLLUMGOYHO NPUHSTLI 3@ PeNepHbIE.

e Ecnu Het onpe,qeneHHoﬁ TeHAeHUUn U3MeHeHUA BpeMeHU yaepXxXmBaHuUA Ond BCEeX KOMMOHEHTOB,
BbIOOp penepoB He JacTt Heobxoammoro adhdekta. B aTtom cnyyae gns HeumgeHTMUUMPOBAHHBIX
KOMMOHEHTOB crieayeT NPoCTO yBEJNIMYNTb OKHO ONA VI,quTVICbVIKaLI,VIVI, KaK 3TO OMNMMCaHo BbliLLe.

KomnoHeHm udenmucgbuyupoeaH HenpaeusibHO

HenpasunbHaa naeHTudmKaumsa KOMNOHEHTa MOXET NPOU3OWTM B TOM Crnyyae, eCcnu Kakon-nubo
MOCTOPOHHUI MUK MMeeT akTop YAepXMBaHusA, Gonee OGnM3kUn K BenunuuHe, 3agaHHon B Tabnuue
KOMMOHEHTOB, YeM MUK CaMOro KOMMOHEHTAa.
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e Ecnn Bo3mOXHO, BBeauTe nonpaeBky ¢akTtopa yOepXMBaHUS C MOMOLLBI0 PEnepHbIX MMKOB, Kak 3TO
onucaHo B npeapiayLlemM pasgene.

[anee paccmaTpuvBaeTcs criyyaw, Koraa foXHbINA MUK Man no CPaBHEHMIO C MUKOM KOMMOHEHTA.

e Ecnu noxHbIi MK MEeHbLUE BCEX MMKOB KOMMOHEHTOB, OTKponTe OkHO MapameTpbl pa3MeTku u yBe-
nnybTe Heobxoaumbim obpa3om napametp MuH. BbicoTa.

e EcCnv NOXHbI NMK HEBO3MOXHO YOpaTh U3MEHEHUEM Pa3MeTKM, BbINOMHUTE cneaytoLLee.
¢ Ortkponite okHO UpeHTUMKauma nukoB, Haxas B Tabnuue KOMNOHEHTOB kHOMKy UaeHTuduka-

umsa unum Boldpas komaHay MeTtoa/l'pagympoBka /MaeHTUMKaums.

MaeHTHd MKaLMA NMKoB

HUCAo KOMAOHEHT OE: 7

Cxema

(" CranaapTHas

MepaMeTpr pacnosHAEaHHA

PenepHele nukK:  |Bricota w
Jpyrie nurwM: Bpema hd

EnuHULE YyospkESHWA MIH -

HoepskMEaHUE OBHOEWTE

Xyowui cnydai Fluorid 343 okna.

CpenHee 0THOCHMTEAEHOE OTKNOHEHKE, [.72%

Ok OTrMEHE ||_|pHﬂBHHTb| Cnpaeka

¢+ B obnactn Cxema ycraHoBuTe chnaxok HectanpapTtHas, a B o6nactu NapameTpbl pacno3HaBa-
HUA B CNNCOYHOM none Apyrue nukn BoibepuTe 3HayveHne BoicoTa.

¢ 3akpowiTe okHO, HaxaB kHoMNKy OK. [Npon3BeaeHHbIe M3MEHEHUS MPUBEAYT K TOMY, YTO B Npegenax
OKkHa ngeHtTndukaumm GyageT BolbMpaTbCca HE DAMXaiLWni, a HanboNbLUNIA MUK.

lNMpoBepKa 1 KOPPEKTUPOBKA rpagyMpoOBOYHbIX rpacmkoB

e OTkpoliTe okHO KoMmnoHeHT BbiOpaB MyHKT MeHio Metoa/IpagyvpoBka.../Tpadukn, LWenkHyB no
nuKTorpamme U Aanee HaxaB KHOMKy Mpadmkn B Tabnuue koMnoHeHTOB. B okHe npeactaBneHa
rpagyvpoBOYHAs 3aBUCUMOCTb S KOMIMOHEHTa, Ha3BaHME KOTOPOro yka3aHO B 3arorfioBKe OKHa, a
Takke B cnucoyHoM none KomnoHeHT. MNMogpobHoe onvcaHve npoueayp, BbIMOMHAEMbIX B 3TOM OKHE,
OaHo B rmaBe CripagoYyHUK M0 OCHOBHbLIM onepayusm, pa3nen KonmyecTBeHHbIN U Ka4eCTBEeHHbIN
aHanus/locTpoeHue rpagynpoBOYHbIX 3aBUCUMOCTEeN/OKHO KOMMNOHEHT.

e YbeguTtech, 4To B none MetoAa rpagyMpoBKM yCTaHOBJIEHO 3Ha4YeHue BHeLHu cTanaaprT.
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e Y6eautech, YTO B CMMCKE rPaayMPOBOYHbLIX TOYEK, PACMONOXKEHHOM B NIEBOM HVDKHEM YrTly OKHA, NMPUCYT-
CTByeT Tekywias xpomatorpamma. [ns Kaxkgoh TOukM B 3TOM  CMWCKE MpeacTaBrieH: HoMmep
rpagyvpoOBOYHON TOYKM, HOMUHANbHAs KOHLIEHTPaUMsl KOMMOHEHTa, U3MepeHHas nnowladb (Bbicota) u
UMS XpomaTtorpammbl. B Hauyane cTpoku cTaBWTCS OTMETKa MCMOSb30BaHMS TOYKM MpU pacyeTe
rpagyvpOBOYHON XapaKTePUCTUKN: ¥ — UCMONb3yeTcsl, X — He UCNONb3yeTcs.

e [lpy nonyyYeHnn TpeTbel M MOCnenyLMx rpagyMpoBOYHbIX XpomMaTtorpamMMm yoeamtecb B OTCYTCTBUM
rpybbix owmnbok npu BBoAE AaHHbIX. Ecnun kakasi-nmbo Touka pesko BbinagaeT u3 obLlel 3aBUCUMOCTH,
3TO MOXeT cBMAeTeNnbCcTBOBaTb 06 OHON U3 crnefylowmx OWKNGOK, BONBbLIMHCTBO M3 KOTOPBIX MOXET
6bITb UCNpaBEeHO:

BBOJ OLIMBOYHOro HoMepa rpagyMpoBOYHOIO Tpeka B okHe CBomrcTBa nporpammsbl Planar;
BBOA OWNBOYHbIX AaHHbIX B nonsix O6bem, PasBegeHue, KonunyectBo okHa Macnopt/Mpo6a;
BBOJ OWNBOYHbIX AaHHbIX B Tabnuue KoHueHTpauuin. MoryT 6biTb 1 Apyrue NpuymHbl
MCMNOMb30BaHNs HEBEPHbIX 3HAYEHMIN NpU pacyeTe rpagyupoBOYHON 3aBUCMMOCTM, HAaNnpuvep,
NpeBbILLEHNE OOMYCTMMOrO YPOBHS CMrHana (MyKu co cpe3aHHOWN BEPLUMHON) — Takne TOYKU
crnegyeT UCKNYaTh U3 rpayMpoBKMY, Kak 3TO ONucaHo B criefytolleM pasgene. Ecnm 6bina
BbISIBIiEHa OLWMbKa, ycTpaHuTe ee, 3anncaB UCNpaBliEHHbI METOS 1 MOBTOPMB NpoLenypy
3KcrnopTa Tpeka Ansi Bcex OWNBOYHbIX TOYEK.

o 3akpovite okHO papympoBka, Haxas kHorky OK. NMpu 3TOM gaHHble Tekylen xpomaTtorpammbl 6yaoyT
3aHeceHbl B Tabnuuy KOHLUEHTpaLMi B kKa4yeCTBe NapameTpoB yKa3aHHON TOYKM U MCMOMb30BaHbl ANs
pacyeTta rpagympoBOYHON 3aBUCUMOCTMW.

e AHanorn4yHbIm o6pa30M NpPoOCMOTpUTE JNINCTbl BCEX KOMMOHEHTOB, UCNOJb3yA OJA UX nepe6opa KHOMKN

|I| n III pPAAOM CO CMNCOYHBLIM Nnornem KomnoHeHT B npaBoOM BEpXHEM YIily OKHa. MoxHo Takke ne-
peI7ITM K J'IPOﬁOMy KOMMNOHEHTY Bbl60p0M B 3TOM Mnose.

o 3akpovite okHo KomnoHeHT, HaxaB kHomky OK.

Jtan 10. NMpocmoTp N pegakTMpoBaHue rpagynpoBOYHbIX
3aBUCUMOCTEN

Llenbto npouenypbl rpagyvpoBKM SBNAETCH NOCTpoeHue epadyupogoyHoli 3asucumocmu. lNocne no-
Ny4eHnst XpomaTtorpaMMm BCEX TpagyMpOBOYHbLIX TPEKOB CrieAyeT MOCMOTPETb rpadukym NOSyYEeHHbIX
rpagyvpoBOK AN  KaXAOro KOMMOHEHTa, yaanuTb "Bbinagawowue" TOYKkW, W3MEHUTb (opmynsbl,
annpoKCMMUpPYIOLLME TPagyNPOBOYHbIE 3aBUCUMOCTH, U T.4.

e Ortkporite okHO KommnoHeHT BbiOpaB nyHKT meHio Metoa/IpapyvpoBka.../Tpadukn, WenkHyB no
nuKTorpaMmme i unu HaxxaB kHonky Fpacpmku B Tabnuue KOMNOHEHTOB.
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QK. | OtreHa | LCnpaeka |

Ecnu kakas-nnbo Touka rpagyvpoBOYHOM 3aBUCUMOCTW ANS TeKyLero KOMMOHeHTa BbinagaeTt u3
obLer 3aBUCUMOCTH, N OLLUMOKY HEBO3MOXHO MCMpPaBuUTb (CM. NpeablayLnin pasaen), Takyl TOYKY MOXHO
UCKMIOYNTb N3 pacveToB, COXPaHUB AaHHbIE A4S OCTarnbHbIX KOMMIOHEHTOB.

o [1nsi UCKIOYEHNS TOYKW BbIJENUTE B CNUCKE HYXKHYIO CTPOKY W HaxmuTe kHonky UckntoumnTsb. MNpu atom
MHOMKaTop ¥ 3aMeHUTCS MHAukatopoM X, a kHonka Mckniountb npeobpasyetcs B KHOMKY Y4yecTb.
HaxaTne 3ToW KHOMKM BHOBb BKITIOYUT TOYKY B pacyeT rpagympoBOYHON 3aBUCMMOCTW.

B npocTteriwem cnyvae rpagyMpoBOYHYIO 3aBUCUMOCTb MOXHO MPEeACcTaBuUTb NPSAMO-NpornopLmo-
HanbHOW, T.e., NMHEeNHOW, npoxoasien yepes 0. 1o ymonyaHuo cooTBETCTBYIOLWAa hopMyrna ycTaHaBnm-
BaeTcs B cnNMco4HoM norne ®opmyna. OgHako ganeko He Bcerga Takoe npubnuxeHne sBnseTca yoosne-
TBOpMTEnbHbIM. Monb3oBaTenb MMeeT BO3MOXHOCTb BblibpaTb BMA OyHKLMKU, KOTOpas GyaeT Mcnonb3o-
BaTbCHA ANS annpokcMmaumuy, B none @opmyna. [Nporpamma nponssoauT nogbop onTuManbHbIX Koaddu-
LUMEeHTOB B BblOpaHHOW popMyne, MUHUMMU3MPYS BENUYMHY CpedHe-KBagpaTudHoro oTknoHeHus (CKO)
rpafyvpoBOYHBLIX TOYEK OT TEOPETUYECKON KpuBOW. NonyyeHHas B pesynbTaTte opmyna, a Takke Benu-
unHa CKO npepctaBneHbl B okHe KomnoHeHT Hag rpadukoMm rpagyvpoBoYHOW 3aBucumoctu. [log
rpadMkomM B OTAENbHBLIX MONAX npeAcTasneHbl Bce KodduumeHTbl. OCHOBHLIM 13 HUX ABnseTcsd K1 —
KO3(PPUUMEHT NpWU NMHENHOM YrfeHe, paBHbi ¢ghakmopy omknuka (PO) , KOTOpbIA NOCMe BbINOMHEHNS
rpagyvpoBKM aBTOMaTMYecKkn 3aHocuTca B Tabnuuy KomnoHeHToB. dopmyna wucnonb3yetcs Ans
pacuyeTa konmyecTBa BewecTBa B npobe Q MCXOAs U3 U3MEPEHHOTO 3HayYeHns oTKnmka A (nnowaam vnm
BbICOTbI NWKa). [lanee nponsBognTCa pacyeT KOHLEeHTpaumm, ydnTbiBaloLwmn obbem npobbl 1 pa3seaeHume.

Ecnu nonyyeHHas BenuunmHa CKO npu annpokcMmaummn npsmo-nponopuuoHanbsHON 3aBUCUMOCTBHO
npencraeBnsieTcs HeJonyCcTMMO BOMbLUOW, M UCTIONb3YEeTCA He MeHee 3 rpagyMpPOBOYHbIX TOYEK, MOXHO MO-
npoboBaTtb nNogobpate Apyryto dopmyny. Mpu 3aToM Yncno koapduumneHToB B opmyrne AOMKHO BbiTb
X0Tsa Obl HA 1 MeHbLUe YMcna rpagynpoBOYHBLIX Todek. Ecnu aBe cdopmynbl 4ar0T NPUMEPHO OAMHAKOBYHO
BenununHy CKO, cnenyeTt npeanovecTb Ty, B KOTOPOW YMCO noabrpaembix KO3 MOULNEHTOB MEHbLLE.

. npOCMOTpI/ITe pe3ynbTaTthbl rpagynpoBkn ONA BCEX KOMMOHEHTOB, UCMNOJIb3yA KHOMKU n |I‘ mnnm
Bbl6|/|paﬂ HY>XHOe 3Ha4eHune B CNMCOYHOM nore KomnoHeHT.

o 3akpovite okHO KomnoHeHT, wenkHyB no kHorke OK.

e Ecnu Kkakas-To rpagyvpoBOYHas XpoMartorpamma okasanachb HeyOooBMeTBOPUTENbHOW ANs BCEeX Wnu
GONbLUMHCTBA KOMMOHEHTOB, MPOBEPbLTE MNPABUILHOCTL AaHHbIX, BBEAEHHbIX B TAGNMLYy KOHLEHTpaLWA.

e [locne 3aBepweHus npouegypbl rpagyvpoBkn OOHOBMTE METOA, KOTOpbIM B JdanbHenwem Oyget
ncrnonb3oBaTbCcA AN XpomaTtorpadgmyeckoro aHanuaa, Belbpas komaHgy ®ann/CoxpaHuts/MeToa,.

Jtan 11. AHanu3 Heu3BecTHOro obpasua

JKcnopupynTe Tpek, COOTBETCTBYWOLMI Bawemy obpasuy, MWCNofnb3ys HACTPOEHHbIN no
rpagyvpoBOYHbIM TPEKam MEeTOA.

MynemuXpom eepcusi 1.7x PykoBoacTBO ANsi HAYMHAKOLLUNX 2-17



Ob6paTtute ocoboe BHMMaHME Ha BBOA NPaBUIbHbIX 3Ha4eHun napametpoB O6bem, PasBegeHue n
KonuyecTBO, Tak Kak 3T BENUYMHbI UCNONb3YIOTCH MPU pacyeTe.

Ecnv npegnonaraetcsa npoBoauTb onpeaenieHne KOHUEHTpaUnm MeToaoM 8HYyMpeHHe20
cmaHO@apma, TO eCTb, OONH N3 BKMNIOYEHHbIX B Tabnuuy KOMNOHEHTOB KOMMOHEHT J06aBneH B
npoby B M3BECTHOW KOHLUEeHTpaumn, Ha nucte Mpoba BuiGepute ero B cnucodyHom none CraHpapr,

a ero KoHUeHTpauuno BBeanTe B cocegHee nosne Kon-Bo.

e [poBepbTe pe3ynbTaTbl MHTEMPUPOBAHUS Y UHTEPNPETALMM 1, ECIIN HEOOXOOUMO, CKOPPEKTUPYITE UX.

. D,J'IH yLl,O6CTBa BM3yalribHONo KOHTPOSA BbiBeOAUTE Ha 3KpaH ANA NUKa KaXaoro KOMMNOHeHTa OOMNOJIHU-
TenbHO K ero UMeHu Nnony4eHHy KOHLEeHTpauunio, BbIMOJTHMB crieaytoLllee.

*

*

*

BbibepuTte komaHgy Bua/Bua vnn Haxxmnte KHOMKy @ OTkpoeTcs okHo Bua,.
LLlenkHMTe MbILLKOW No 3aronoBKy 3aknagkn MeTKu.

Bua B3]

OCH ¥pOMATOr patrel MeTku ] LlBe‘ra]

MeTkn nukos  Uor B
 Her Yer, Bee

" Horep auka

™ Ygeprmeatue
=t [~ PucoBaTe kasayo TaukY Xpom.

" HMra KoMOoHEHT &
KOHLEHTPaLMA -

IW Baz0Ean NHHHA W MHEY

[ He cosauHsTs ToukuM

 aprepel kaHana

* [pu cTapTe
¥ 3aceqku Ha Gas0B0iH AMHAK

~
[ Metka Bceraa BWMaHa Burny

ak. | OrmeHa | | Crpaexa |

LLlenkHnTe MbIwKOM No nepekntovaTento Umsa +koHUeHTpauus. YCTaHOBINEHHOE MO yMOYaHuio B
CnUcoYHoMm nore 3HadeHne KoHyeHmpauyus COOTBETCTBYET ONpeaerneHnto abcontoTHON
KOHLIEHTpaLuun KOMMOHEHTOB, YTO 1 TpebyeTcs ANd BbINOMHAEMOro aHanusa. B gpyrux cnyvasix B
3TOM NoJie MOXHO BbibpaThb Nobyo BENUYUHY 13 cnincka ctonbuos Tabnuubl NUKOB (CM.
CnpasoYHUK 1o OCHOBHLIM onepayusiM, pasgen Omyem/Tabnuya nukoe/Cmonbuysbi

Tabnuub! nukos).
3akponTe okHo Bua, Haxas kHonky OK. Ha xpomaTorpamme Hag nkaMyv KOMMNOHEHTOB K UMEHU
0o0aBuTCst paccyMTaHHas KOHLEHTpaLUWs, COOTBETCTBYHOLLANA BeNMYMHam B cTonbue dta x-ma

Tabnuubl KOHUEHTPaLUN.

e 3anuwute XpomaTtorpammy Ha AOUCK, LWerNnkHyB Nno nukKTtorpamme E nnn Bbl6paB NYHKT MEHK

®dann/CoxpaHuTtb/XpomaTtorpamma.

dtan 12. BbiBoa oTtyeTa

OTtkporite gmanoroBoe okHo Onuum oTtyeTta, BbiOpaB komaHoy O6paboTka/Bbigatbh otyet, Metoa/
HacTtpoika oTtyeTa WnM LWENKHYB MO MUKTOrpaMme ] (nogpobHee cm. CnpaBOYHUK MO OCHOBHbLIM
onepauusam, pasgen OTyer).
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OnummM oTueTa
P
SFREAe! OTHETA Watnom: |RUSSIANRTT - PenakTuposaHue
v O6wme
K403 HanpaewWTE OTyeT
W Mpoda v 3xpad [~ Opurrep [ an  Mpockerp
v KonoHka
Printer: | J
v JntoeHT
T afAHLa NUK.OE
v T pacu MeTon pacyera: |HD|3MM|:|DBKEI OTEMMES j
W
v Tatnuua nukos T — |I'I0 — j
[ KorieHTap9i
m

Hpyrue pasnent oTyera I~ Cpynne
[~ AypHane GLP | ™ Bes yrora
[ Hameperiie Pazpemmens: | [poden hd Tatiynarap: |2
[ Pasetka MNapareTpel NEYaTH B $ain
[~ lpagyWpoeka k.aranor: Hrag daiina:
[ Tafinuua komnoHeHTos
[~ Pes-Tel rpanyMposkH Pesar. J
[~ Tatinuua kaHanoe Koanposka & J
[ CnesTp. oTHOWEHKA Mporparria |

CTpaHuuLa... ‘ Oryet ‘ MpHHATE | OTmeHa Cnpaska

e OTMeTbTe B NTEBOW YacTh 9KpaHa BCe pa3aerbl, KOTopble HeoOX0AMMO BKIOUNUTL B OTYET.

AY

2X B none LLa6noH gomkeH 6biTb ykasaH dann TLC.rtt!

e OTmeTbTe JKpaH B KayecTBe €OMHCTBEHHOrO YCTPOWCTBA, Ha koTopoe Oyae BbidaH OTYET, OTMETMB
COOTBETCTBYIOLLME (PraXKn B BEPXHEN YaCTW OKHa.

e Haxmute kHonky OTueT.

e Ecnu oTyeT He B1aeH, HaXXmMnTe O4HY 13 KHOMOK OpraHM3aumm OKOH Ha paboyem cTone.
e Ecnu TpebyeTcs neyaTb oTyeTa, BbIOEpUTE U3 OKHa oTHeTa NYHKT MeHio OTyeT/MevaTsb.
o CoxpaHuTe MeTof 1 XxpomaTtorpaMmmy Ha AUCKe.

3meHeHne metoga pacyeTa

MoxHo BbIGpaTb NOGOM M3 cTaHOApTHbIX METOAOB pacyeTa, NpedyCMOTPEHHbIX B Mporpamme
MynemuXpom. OgHa n Ta xe XpomMaTorpamma MoXeT GblTb paccymTaHa C UCMONb30BaHNEeM HEeCKONbKUX
mMeToa0B pacyeTa. [Npasaa, B 9TOM cnydae MoxeT noTpeboBaTbca BBOA AOMNOMHUTENbHBLIX NapaMeTpos.

MeTopa pacuyeta BHympeHHsis Hopmanu3sauyus
¢ BbibepuTe MeToa pacyeta BHyTpeHHsI Hopmanu3aums.

e Bseaute B none HopmupoBka 3HayeHne HOpMbI (CyMMbl KOHLEHTPaLIMI BCEX KOMMOHEHTOB, N0 yMonya-
Huto pasHon 100%).

e BhiBeanTe OTYET Ha 3KpaH Uy NPUHTEP, Kak onMcaHo paHee.
MeToa pacyeta OmHocumenbHass KOHUeHmpauyus

[nsa ncnonb3oBaHWs 3TOro MeToda B np06y HeobxooMMo O00aBUTL M3BECTHOE KONMUYECTBO BELLECTBA,
KOTOpoOe 6yp,eT MCNoJ1b30BaThbCA B Ka4eCcTBe CTaHAAapPTHONo KOMMNOHEHTA.

e Bribepute MmeToa pacyeta OTHOCUTENBHAsS KOHLLEHTpauus.
¢ BbiBeguTe oTyeT Ha 3KpaH UK NPUHTEP, Kak OMMCaHO paHee.

3akasHoM MeTo pacyeTa

MomMUMO cTaHOapTHbIX, OBOLLENPUHATLIX METOOOoB pacyeTa, nporpamma MynemuXpoMm OaeT BOs3-
MOXHOCTb cO3[aTb CBOW, 3aKa3Hol MeTof pacyeTa, 06beanHALWMIA Nobble OCTYMNHbIe MeToapbl.

¢ B none Metop pacueTa Bbibepute no3unumio 3akasHon. Mpu aToM akTnBusmpyeTcs kHonka Cron6ubl.

o UlenkHuTe no kHonke Cton6ubl. OTKPOETCSA MOJHBLIA CMUCOK NapaMeTPOB MUKOB, KOTOpble MOTYT ObITb
BKITHOYEHbI B Tabnuuy nmkos.
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OnuMH oTYeTa

B

HOMER
EPEMA BRIXDAE
NONYWHpHHE

BLICOTS

BLICOTa%

nAoWaak

nnowane?s

PAKTOR BMEDCTH
paspELEHHE

PPk THEHOCTE, TT
APPEKTUEHOCTE, TT /M
NpHEEaeHHaA EeicoTa TT
[ayccos ®akTop NHKa
ACHMMETPMA

PAKTOD OTEMKA
KOHUEHTRALMA
KOHUEHTPALMAE
OTH.EOHUEHT PaLLMHA
OTH.KOHL EHT PALMHAZ
KONHYECTED B-Ba
WHIEKD

Watinow: |RUSSI&M.RTT - PegakTupoEaHie

K403 HanpagwuTE oTueT

v JkpaH I Opuxrep | Fain MpocraTp
Printer; | J
T atinHua NHKoE
Meton pacuera: |3aKa5Hnr4 ﬂ
MNopagok neyaru: |I'I-: MK & ﬂ

[v Otyer o Boex NHKkax

[ Cpynner

[~ Besurora

Pazaenrens:  |Mpoden -

MMapateTpel NEYSTH B Bakin

Tatynarop: |8

THN F.aranar: Mrtg daiina:
rpynna
CIEKTPANEHOE OTHOWEHME
HrA
@ r

urA pafng P
WA Hp-tbl Koaupoeka .

Mporparra |

CrpaHiua... Cryer ‘ MprpATE | Otrena LCnpaeka

e B neBoli YacTu OkHa BbIGEPUTE HYXKHbIE CTOMNOLbI, KOTOpble OyayT BKIOYeHbl B TaGnuuy NUKoB.
¢ [IpocMoTpuTe 1 HanevaTanTe OTYET, Kak ONNCaHO paHee.
e 3anuwute MeTod W/Mnv XxpoMaTorpammy Ha aucK.

Ouepeau U nakeTbl

B npegblaywmnx rnaBax Obiro paccKka3aHO, KaK co3gaTtb MeTon, NpoBEeCTU rpaaynpoBKy U NONy4YnUTb
XpomaTtorpammy. I'Iporpamma MyﬂmeXpOM npeanoctaBnideT BO3MOXHOCTb MONy4YUTb Cepurd XpomaTto-
rbamMmmMm B aBTOMaTtun4eCKoOM pexunme, co3gaB npenBaputTesibHO oqepeab, nnn 06pa60TaTb ceputo paHee
NoJTy4eHHbIX XpoMaTorpamMmm, crpynnmupoesaB UX B rnakem.

Ouepeds npepctaBnseT cobow CNUCOK MocrnedoBaTenbHO 3anyCckaemblX METOOOB, C yKa3aHueMm
HEKOTOpbIX OOMOSIHMTENbHbLIX NapaMeTpoB U MHCTpyKumn. Oyepean NO3BOMAIOT NPOBOAWTL aBTOMaTuye-
CKuI cOOp AaHHbIX M rpagynpoBKy, apeKTUBHOCTb UX UCNOMb30BaHUsi 0COOEHHO BbiCOKa npu paboTte ¢
aBTocamnnepom. Oyepeamn 3anucbiBalOTCA Ha AMCK B Buae pawnoB C pacluMpeHueM *.que B KaTarnore
Methods 1 mMoryT 3anyckaTbcsl NOBTOPHO.

lMakem npepacTaBnsieT cobOW CMMCOK paHee MOMyYeHHbIX XpoMaTorpamM, 3anucaHHbIX Ha [UCK.
MakeTbl NpeHa3HaveHbl ANs NOBTOPHOM 06paboTku rpynnbl XpoMaTorpaMM OOHUM U TEM Ke CMOoCOGOoM.
OHu 3anu1cbiBalOTCA Ha AUCK B BuAe hainoB ¢ paclumpeHneM *.bar B katanore Data n MoryT 3anyckaTbcs
MOBTOPHO.

dtan 13. Co3pgaHue nakeTta

MakeTbl co3galoTca Ana aBToMaTuyeckoi 06paboTKM cepum XpoMaTorpamm C UCMNosib30BaHWeM of-
HUX 1 TeX e npoueayp Npy OAMHAKOBbLIX NapameTpax 06paboTku. C NoMOLLb0 NakeToB 0GbIYHO BbIMOI-
HAKOTCA cneayloLwne npoueaypbi:

nepepasmeTka;

M3MeHeHne MeToda Unu o6HOBINEHUE rPadyVPOBKY;

BHECEHMWE OMHAKOBbIX M3MEHEHWI B MACMOPT;

M3MEHEeHWe BMaa XpoMaTorpamm;

nevatb OTYETOB /N1 HECKOMbKMUX XpoMaTorpamMmm;

cTatuctTuyeckas o6paboTka AaHHbIX HECKOMNBbKMX XpoMaTorpamm;
06begMHEHME HECKOMNbKMX XpOMaTorpaMM B OZHY MHOFOKaHarbHYH.

Z2X [pu nakeTHOM nepecyeTe Bce dainbl XpoMaTorpamm nepenmvcbisarotcs!

B kadecTBe npumepa npousBeaemM nepecyeT BCEX XpOMaTorpamm, MOMyYEHHbIX MPU BbINONHEHUU
Amanoe 9-12 n 17-18, ¢ co3gaHnem equHON rpagynpoBKUM, UCNONb3YtoLLEeln BCce 6 rpagyMpoOBOYHbIX TOYEK.

[ns o6beanHeHns rpynnbl XxpoMaTorpaMM B MakeT BbINOSIHUTE crieaytoLlee.
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S
o Bbibepute komaHgy Pann/OTKpbiTb/XpomaTtorpamma WM HaXMWUTE KHOMKY = OTKpoeTca OKHO
OTKpbITME XpPOMaTOrpaMMbl.

OTKpBITHE XPOMATOT parsibl
Mg

K.aranor: C:4Program Files\ampersand Lid\Muneti=por 1. 7ADATAY OTMeEHa

* chw Otreveno: O gpabin(os] OKE

K.aTanori Faiin Hra | MeTogn, |.4\.
2 Munemiddpor 1.7« -~ rb011 506, chiw sample learn. b
=3 DATA 7] rh011 505 chs grad3 learn. b
(3 Hosaa nanka 1b011504. chw grad2 learn.miw
L b0 1503, chiw gradl learn. mivs
o E2 Moromaperso b011502 chw grad3 learn.mbv
= e b011507. chw grad2 learm. b
= E 1b011500. chw gradl learn.rtw -
= F _v_ ROT1 AR AL e [ LI} —

MNpotia ] Me‘ro.u] Yenoews KDMMBHTapMH] Bun, ] M ]

IIPOEA: ~
Mado 1: HPLC Swl Tl
Merdo Z:  [0IB+pIE+mCE+nEE+oEE+pPhE | Me+Bs+ Ta+EPE, 0. Sug, it
OBmewx: 1000 pl
Pazpememe: 1.000
Hopumarmizarpsr 100, 000
Jara/eper: 31_07_1989 L5:-3F:10
Homep mpoBrpeir 1

AHATHS -
Jara/eper: 21.07.1523 13:05:10
N: 0O

HEELE

< > LCnpaeka

e Bblgenute Tpe6yeMb|e XpomMaTtorpamMmmbl, BbINoJIHMB OOHO 13 cregyrowmnx OencTeui:

¢+ Ecnu xpomaTorpaMMbl pacnorioXeHbl B CMMCKE MOAPS4, LENKHWTE MbIWKOW MO NepBOA M Mo
nocnegHen n3 BbIoUpaembIx CTPOK Npu HaxaTown knaeuwie SHIFT.

¢+ Ecnu xpomartorpammbl pacnonoxeHbl Bpa3dusky, Haxkmute knasuwy CTRL u WwenkHute mblwblo
no Kaxxaoun BbIGUpaemMon CcTpoke.

¢ Haxmute kHonky B nakeT. OTkpoeTcs okHO B naker.

B MNaker

BEeauTE MMA HOBOMD NAaKeTa

¢ Beegute nmsa cosgasaemoro naketa, Hanpumep, EXAMPLE n HaxmuTe kHomky OK. ®ann example.bar
Oyoet 3anvcaH B katanor Data. OTKpolOTCS OkHa BCeX BblbpaHHbIX XpoMaTorpamm, a 3aTtem - OKHO
MakeTHbIN NepecyerT .
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MakeTHBIM nepecyeT: c:\MyaeTHXpom 1.7x\DATANEXAMP. ..

Klcnonesoeate METOA W3 dgakfing | 1 (g2291346) 0.2-1ppm Stdl ﬂ
ANA NepecyeTa

OTKREITE MEHMER OTKPEITE BCE hal Ll |

[v MepecHMTATE OBLIYHER

FPenakTHpoEaTe TAEAMLY ‘
[v MepecunTaTs COAOYHPOEOHHEE

[ OBHOEWTE dakin MeToos e kaTanore <METHODS> nocne nepecyera
Pexim nepecdeTa

[ MNepepazMeTuTs PenakTHROEETE NEpEMETRE PESMETKK |

[v Meperpaoyypoeare

[v CxemanoymMondaHu9m

[ Toneko nepecumTate
[ MaMeHWTE nacnopT PenakTHpoBaTE DECNopT |
[ KI2MEHWUTE BHO XPOMATOMRAMMEL FenakTuposarte gxn |

Coz0aHWe oT4eTa
| HaneuataTk oTueT FegakTHpoEaTE ONUMK OTUETE |

[ CratvcTuka CINLUMKA CTETHCTHKH |

MepacyeT OE\'hBJJ.HHHTb‘ SEKPEITE | Cnpaeka ‘

B panbHeiilem Ons TOro 4ToGbl OTKPbLITb 9TO OKHO ANA paHee co3gaHHOro naketa, TpebGyertcs
BbIMOMHWUTb OJIHO U3 CNEeayoLINX AeNCTBUN.

e [1ns BbIOOpa NPOU3BONLHOIO Naketa ucnonb3ynte komanHgy ®ann/OTkpbiTb/lakeTHbIN nepecyeT. OT-

KpoeTcs okHO OTKpbITb dhann. Beibepute Tpebyembin ann n Haxmmute kHonky OTKpbITb. OTKpoeTcs
OKHO MakeTHbIN nepecuer.

o [nsa NOBTOPHOINo nepecyeta nocregHero OTKpbIBaBLUIErocA Mnaketa Bbl6epVITe KOMaHAay ®dann/

OTKprTb/nOCﬂeAHMﬁ nakKeT U HAXKMUTE KHOMKY EI OTKpOGTCﬂ TO K€ OKHO.

Jdtan 14. lNepecuyeT nakeTta

Mpu nepecyeTe nakeTa Ansi paccMaTpyMBaeMoro npumMepa 6yayT BbINOSHEHbI CriedytoLme npoLeaypbi:
penakTupoBaHve Tabnuubl NakeTa;
BHECEHMWE U3MEHEHWI B MeTox;
noabop onTyMasibHbIX NapaMeTpoB Pa3METKY;
neperpagyvpoBkKa;
BHECEHMWE M3MEHEHMUI B nacnopT (3an1Mck KOMMeHTapus);
M3MEHEHUs BUAa XpoMaTorpaMmbl (M3MEeHeHWe Tuna MeTok);
BbIBOJ, OTHETOB Ha 3KpaH.

PepaktupoBaHne Tabnuubl nakeTa

Onsa Toro YTOObl BHECTUM U3MEHEHUS B TaGnMu,y nakKkeTa, B paccMmaTpunBaemMoM npmmepe — BBECTU

o6LLyl0 HyMepauuio rpagyvMpOBOYHbIX TOYEK Afsi BCEX padyMpPOBOYHbLIX XpOMaTorpamMM, BbINOSHUTE
crnegytoulee.

e Haxmute kHonky PepmakTtupoBaTb Ta6nuuy. OTkpoeTcs okHo PepgakTop nakeToB, copepxallee
Tabnuuy nakera.
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= Pe paktop naketos - C:\Program Files\impersand Ltd\WWynbtuXpowm 1. >ADATAVexample. bar E]@

Daiin [paeka ¥npasneHke Tabnuua [oMowE

KonecTeo ——
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th011500.chw | learm.mbw | gradl
b1 1601 .chw | leamn.mbw | grad2
b1 1802 chw | leam.mbwe | grad3

1 100
1
1
1011503 chw | leam.mbw | gradl 1
1
1
1

100
100
100
100
100
100

b1 1604 chw | leamn.mbw | grad2
b1 1505, chw | leamn.mtw | grad3
011506 chw | leam.mbw | sample

[ 1

R T ) B % T R
= P = L =

e C NOMOLLbIO NOMOCHI FOPM3OHTANbLHON NPOKPYTKM BbIBEAUTE HA 3KpaH ctonbey [MpagympoBoYHas Touka.
B atom cTtonbue ans xpomaTtorpamm npobBHbiIX cMecen (0BblYHbIX) ByayT CToATb 3HadveHusa 0, a and
rpagyMpOBOYHBIX XpOMaTOrpaMM — ABaXAdbl MOBTOpsoWmecs 3HaveHns 1,2,3.

e VamMeHMTe Hymepauuio rpagyMpoBOYHBLIX TOYEK. Ty Mpoueaypy PeKOMeHAyeTcs BbINOMHUTL Creayto-
wmm obpasom (cm. nogpobHee CrnpaBOYHMK MO OCHOBHLIM onepauusim, pasgen Ipynnosas obpaboTka
Xpomarorpamm/3anyck nporpammbl Ans pabotbl ¢ naketom/MeHr0 U naHesnb UHCMPYMEHMO8 OKHA
PepakTop naketos ).
¢+ Pacnonoxurte xpomaTorpammbl Takum o6pa3om, 4ToObl BHayane WM TONbKO rpagyvpOBOYHbIE

XpoMaTorpaMMbl OOHOV Cepuu M3mMepeHun (B Mopsiike BO3pacTaHUs HOMEPOB rpagyvpOBOYHbIX
Toyek 1-3), 3ateM — TO e [Ona [Opyron cepun W3MepeHuir, B KOHUE — BCe OOblYHbIe

4+ ¥

XpomMaTtorpamMmmebl. Ona aToro VICI'IOJ'Ib3yl7ITe KHOMKN n , KOTOpaa ocyuwecTBndaeT

nepemMellieHne BblOENEeHHOWN CTPOKN BBEPX MU BHUS.
¢ Bbigenute B ctonbue [padyupogoyHas ~moyka  S4Yenkn, COOTBETCTBYIOLIME  TOSbKO

rpagyMpoBOYHLIM XpoMaTorpaMmmam, U HaXMuUTe KHOTMKY i*'_l B sauerikun GyoyTt B BO3pacTaroLleEM
nopsiake seBefeHbl Homepa 1-6.

e 3akpoliTe OkHO PepgakTop nakeToB C COXpaHEHMEM M3MEHEHWI BHECEHHbIX B Tabnuuy nakeTta, HaXxkaB

o
KHOMKY ™ .

N\,

ZX& [pu oTkpbITOM PenakTope nakeToB peaakTupoBaHue B okHe MNakeTHbIN nepecyeT HEBO3MOXHO.

BHeceHune nameHeHnn, Heobxoammbix Ans neperpagymnpoBkn

OpHoW M3 BaxHeWWwuWx npoueayp, BbINOMHSEMbIX METOAOM NakeTHOro nepecyeTa, sIBAsieTcs
nepezpadyuposka. OHa BkNntoyaeT B cebs nonyyeHne HOBbIX rpagyvpOBOYHbIX XapakTEPUCTUK HA OCHOBE
[AaHHbIX M3 BKIOYEHHBbIX B MaKeT rpagyuMpoOBOYHbLIX XpOMaTorpaMM M nepecyeT KOHLEHTpauuin Bcex
KOMMOHEHTOB Ansl BCEX OBObIYHbLIX XpOMaTOrpamm.

Mpun neperpagyvpoBke NporpaMmma ncnonb3yeT AaHHble Tabnuubl KOMNOHEHTOB 1 Tabnuubl KOH-
LeHTpauun, a Takke napameTpbl, ycTaHaBnmBaemble B okHe KoMnoHeHT (kpome ¢hannos rpagynpoBoy-
HbIX Xpomarorpamm), u3 MeToda xpomamozpammbi-ripumepa (CM. CnpasoOYHUK MO OCHOBHbLIM
onepayusm, pasgen KonuyecmeeHHbIl U Ka4yecmeeHHbIlU aHanu3s/.../ Xpomamozpamma-npumep). Ee
HOMeEp B NakeTe, UMA anna u MMsi XxpoMaTorpammbl ykasaHbl B cnmcodHom none Mcnonb3oBatb metoa
u3 danna ans nepecyeta. [1o ymonyaHuo B 3TO nosie BBOAUTCHA MepBasi XxpomatorpaMmma naketa, HO
MOXHO BblGpaTh Ntobyto (4na BbINOMHAEMOro nepecyeTa aToro AenaTb He TpebyeTcs).

[na BHeceHus B MeTO U3MEHEHWA, HEOOXOAMMBIX AN1S NeperpagyMpoBKy, BbINOSHUTE CrieayoLlee.
o Haxmute kHonky OTKpbITb npumep. OTKPOETCst OKHO XpoMaTtorpammbl-npumepa.
e 3akpoviTe okHO [akeTHbIN Nepecyer.

e BHecute HeobxoouMble U3MEHEHUST B METOL XpoMaTorpaMmbi-npumMepa. [ns BbINonHAeMoro nepecyeTa
nobaebTe 3 rpagyvpoBOYHbIE TOYKM B Tabnuuy KOHLEeHTpaLMn, NCnonb3ysl NpoLenypbl, OnncaHHbIE B
pasgene Aman 8.

¢+ Otkponite okHO Tabnuua KOHUEeHTpauum 1 4obaBbTe rpagyMpoOBOYHbIE TOUYKN C HOMepamu 4-6.

+ BeguTte 3HaYeHMs KOHLEHTpaUMIA, COOTBETCTBYHOLUME FPadyMpOBOYHBIM XpOMaTorpamMmmam, KoTo-
pbim B Tabnuue nakeTa Gbinv NPUCBOEHbI 3TU HOMEpa.

e 3anuwwuTe xpomartorpammy, BbibpaB komaHaoy ®ann/CoxpaHuTb/XpomaTtorpamma, U OTKaXUTECHL OT
crnegyloLLero 3a aTMM NpearioKeHnsi COXPaHUTb N3MEHEHNsI B METoAE, Tak Kak Npy NakeTHOM nepecyeTte
ncnonb3yeTcs MeTof, 3anMcaHHbIn B (haine xpomaTorpammbl.
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e BHOBb OTKpoOIiTE OKHO lNMaKeTHbIN NepecyeT, HaxxaB KHOMKY E‘

MNepepasmeTka 1 neperpagyvpoBka

B paccmaTprBaemom npumepe ncnonb3yem npouenypy nepepasmeTtku ons Toro, 4Tobbl nogobpatb
onTMMarnbHble NapaMeTpbl pa3MeTKn OOHOBPEMEHHO ANs BCEX XpomaTorpamm, TO eCTb, Takme, Npu KoTo-
pbiX Ha 8Cex XpoMaTorpaMmax OTMEeYalTCs MUKU 8CEX KOMMOHEHTOB CMECH, a KONMYECTBO OTMEYEHHbIX
MOCMOPOHHUX NMUKOB MUHUMarbHO. 118 BbINOMHEHNS NepepasMeTKn BbINOHUTE CriegyloLuee.

e YcraHoBute dnaxku NepecuntaTtb rpagympoBoUHble u MNepecuntatb 06bIYHLIE. [1py 3TOM nepepas-
MeTka OyaeT BbINOMHEHa A1 BCEX XpOMaTorpamm nakeTa.

e YcraHoBute naxok [epepa3metTutb. [lpy 3TOM aBTOMATMYECKUM  YCTAHOBUTCS  hNaXok
MeperpagyvpoBaTb, Tak Kak nepepasmeTka rpagyvpoOBOYHbIX XPOMAaTorpaMm WU3MEHSIET BEMUYUHbI
OTKIMKOB, CreJoBaTeNibHO, HapyllaeT paHee cAenaHHyl rpagyvMpoBKy. Takke aBTOMaTU4ecKu yCTaHo-
BUTCS chnaxkok CxemMa no yMOST4aHUIO (CM. HUXKe).

o Ybegutechb, UTo pnaxok Haneyatatb OTYET He YCTAHOBIMEH, TaK KaK Ans onTUMU3aLmu nepepasmMeTkm
MOXeT NoTpeboBaTbCA HECKOSBbKO NMPOOHBIX NEPECYETOB, AN KOTOPbIX He TpebyrTcsa oTveTbl. Pnaxkm
BCEX OCTasbHbIX NpoLeayp, KoTopble npeanonaraeTcsl BbIMOMHUTL, NPU NPOBHOM Nepepa3MeTke Takke
MOXHO HE YCTaHaBNUBAaTb.

o Ecnu okHa xpomaTorpaMmm He BbInn OTPbIThI, OTKPONTE UX, HaXaB KHOMKY OTKPbITL Bce dhansnbl.

o Haxmute kHonky MepecueT. Npu 3ToM BydeT BbiNofnHeHa nepepasMeTka M NeperpagyvupoBka BcCex
XpomartorpaMmM B COOTBETCTBME C MapameTpamu, YCTAHOBMEHHbIMWU AFS XpomaTorpaMMbl-npumMepa, u
OKHO MaKkeTHbIN NepecyeT 3aKpoeTCs.

e PacnonoxuTe okHa Bcex xpomatorpamm ygobHbIM Ans npocmoTtpa obpasom.
o Onpegenute, TpebyeTca N yaanutb Unv 4o6aBuUTb KakMe-nndo nNuku.

e BHOBb OTKpOITE OKHO MakKkeTHbIN NepecyeT, HaXaB KHOMKY E‘
o Ecnu TpebyeTcsa npogomknuTe Noagdbop napameTpoB pasmMeTKu, BbIMONHUTE CrieayloLuee.

¢+ Ortkpounte okHo lNMapameTpbl pa3meTku (CMm. pasgen dman 3), HaxaB kHoOMKy PepaktupoBaTb
napameTpbl pa3MeTKu.

¢+ BHecute Tpebyembie KOPPEKTUBLI, HAaNpumep, nameHuB napameTp MuH.BbIcOTa.
¢ 3akpowTe oKkHO, HaxaB kHornky OK.
¢+ BHOBb MOBTOpPUTE NEpecyeT 1 OLEeHUTE NOMyYeHHbIN pe3ynbTar.

lMoBTOpUTE nepepasmMeTky OO0 MOMy4YeHUs YOOBNETBOPUTENBHOIO pesynbTaTa, 3aTeM YCTaHOoBUTE
hnaxkkyn Ons BCcex ocTanbHbIX Mpoueayp, BelbepuTe ANs HWUX NapameTpbl U NPoOu3BeAnTe OKOHYaTEmNb-
HbI Nepecyer.

CxeMbl neperpagynpoBkKu

Tabnuua KOHUeHTpauuii XxpomaTorpammbl-NpUMepa MOXET codepaTb Kak 0OHOBNsieMble rpagyw-
POBOYHbIE TOYKW, Tak U HEOBHOBNSIEMbIE, TO €CTb Takue, Af1s1 KOTOPbIX B NAKeTe HET rpafyMpOBOYHbIX XPO-
mMaTtorpamm. 3TU TOYKM MOTYT WUCMOMb30BATbCA COBMECTHO C HOBbLIMU ANt MOMYYeHUs rpagyvpoBOYHbIX
XapaKTepPUCTUK, HO MOTYT ObiTb M OTOPOLLEHBI.

B npouecce BbINONHEHUs neperpagyvpoBKN Kaaas XxpomaTorpamma nonyvaeT Tak HasbiBaemyro
“‘nctopunyeckyto” rpagympoBKy, KoTopas BKMOYAET TOMbKO TOYKW, MOMYyYEHHble paHee AaHHOW Xpomaro-
rpammbl. 10 OKOHYaHWUM rPadyMPOBKM KO BCEM rpafyMpoOBOYHLIM XpoMaTorpammMam MOXHO MPUNOXUTL
MOSTHYIO rpafyvpOBKY.

lMpumeHeHne KO BCeM XpoMaTorpaMmam MOSTHOW rpadyMpoBKU, BKITHOYAKOLEN TONbKO OBHOBNEHHbIE
TOYKM, NpeacTasnseT cobon Hambonee yaobHy cxemy neperpagympoBku. IMEHHO OHa mcnonb3yetcs,
€Cnu yCcTaHoBNEH driaxxok Cxema no yMon4YaHUIo, YTO PaBHO3HAYHO OOHOBPEMEHHOW YCTaHOBKe (hnax-
kOB 3abbITb TOYKM rpagyvMpoBKU nepen nepecyeTomM 1 MpUMEHUTb OKOHY. rpaj. KO BCEM Nnepecuu-
TaHHbIM cannam.

Mepec4yeT KOHUEHTpPaUUN

B HekoTopbIx criyqasix TpebyeTcs TONMbKO NepecymTatb KOHLEHTpaUUW KOMMOHEHTOB B OObIYHbIX
XpoMaTorpaMmmax C UCMornb30BaHWe paHee NofyvyeHHon rpagynpoBkm 6e3 ee obHoBneHus. B aTom cnyyae
B kayecTBe Npumepa BbibupaeTcsa xpomatorpaMmma, cogepatliasi Tpebyemyro rpagympoBKy, U ycTaHaBnu-
BaeTcs driaxxok TonbKo nepecuuTtartb. [1pyn 3TOM aBTOMaTMyeckn copacbiBatotes donaxku Mepepasme-
TuTb 1 MNeperpaaympoBaTtb. VI HaobopoT, Npu ycTaHOBKe 3TUX dhraxkoB copackiBaeTcs ornaxok TonbkKo
nepecyuTaTb.
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3meHeHne nacnopTa

D,J'Iﬂ TOro 4tobbl BHECTU OQMHaAKOBble M3MEHEHUA B Macnopta BCeX XpomaTtorpamm, BbINOJIHUATE
crneaytouuee.

e YcraHoBute dnaxok MU3ameHnTb nacnopr.

o Haxmute kHonky PepaktupoBatb nacnopt. OTkpoeTcss okHO [lakeTHbLIW nepecyeT, coaepxallee
NMCTBI NacnopTa, AOCTYMHbIE AN peAaKTMPOBaHUS.

e Bblbepute Tpebyemblii NIUCT U BHeCUTE HeobxoauMble OaHHble. Hanpumep, LWENKHUTE MbILbIO MO
3aknagke KoMmeHTapui 1 sanviunTe cBeieHUs 06 M3MEHEHUAX, MPON3BOAMMBIX NPU NepecyeTe.

e 3akpoliTe OkHO, HaxxaB kHonky OK.

Ceoncrea: MakeTHBIM nepecyeT
OEwme ll'lpuﬁa] SJ‘IH:IEHTI KEIJ‘IEIHKal KomMmeHTapuMi
Hra || Oponomsmt.: |20 MIH
METOM: CAMLCWT Bihethodsidreipunk. mbw
OAHHBIE: ChbdyneTrRpom 1. 74DATAY
Dartafepen: 29.02.1936 13:46:45 Sanucana: 16.04.2007 13:36:38
MpaoyuposouHad Todka |1
MNonezoeaTEnk: I ananussa: 124
HeTekTop M B ouepeOM: 04
Ok | OTrMeHa | | Crpagka |

N3meHeHns Buaga xpoMatorpamMmmbl

[ns Toro 4TOGbI OAMHAKOBLIM 06PA30M M3MEHWUTL 8UO BCEX XpomMaTorpamm (cMm. CrpasoyYyHUK no
OCHOBHbIM ornepauusm, pasaen Bud xpomamozpaMmbi), BbINONHUTE crieaytoLlee.

o OTKpoOKTE BCE XpOMATOrpamMmbl, HaxxaB KHOMKY OTKpbITbL Bce channbl.

AY

751/( M3ameHeHne Buga Nnpon3BOANUTCA TOJIbKO AN1A TeX XpoMaTtorpamMmm, Ona KOTopbIX Obinn OTKPbITbl OKHa.
MOXHO M3MEHUTb BUA TOSIbKO YacTu XpomartorpamMmm naketa, Bbl60p0‘-IHO OTKPbIB OKHa nepen
nepec4yeTom.

e YcraHoBute dnaxok lamMeHuTb BUA XpoMaTorpaMmmel.
o Haxmute kHonky PepgaktupoBatb Bua. OTkpoeTcs okHo Buga,

CeoMcTEa: BHg

OCKH XpOMETOrpaMMEl I METKM] LlBBTa]

Ock % Ock v

Hor ,07 Y aT ,7 #%FS
X g0 [fa83 | |voo  [0309903  %FS
Envnme m Wkana

|~ Yer. Bee

& Her
| Ookazate Bee
" OTHOCMTENEHAA

[~ KomneHcauus apefipa

-G (" ABCONKTHASA
CeTra

Ok OTMeHa | Cnpaeka |

e BbibepuTe TpebyeMmblit TUCT 1 BHECUTE HEOOXOAUMbIE U3MEHEHUS!, HAanNpuUMep, U3MeHUTe TUN METOK, Anst
Yero BbIMOMHUTE crieaytoLLlee.

¢ LenkHuTe MblWb0 MO 3aknagke MeTku.
¢ LenkHuTe MbliWbIO MO NepeknoyaTento Tpedyemoro Tuna MeTok.
¢ YcraHoBuTe hnaxok YcT.BCe.

+ 3akpowite okHO, HaxxaB kHorky OK. lMpu 3TOM BO BCeX OKHax XpomaTorpamm, OTPbITbIX 32 OKHOM
MakeTHbIN NepecYyeT, MPON30MaYT 3aA4aHHbIE UBMEHEHUS METOK.

ZLX&  ®naxok YcT.Bce HeOBX0AMMO YCTaHaBNMBATL Ha KaXaoM NMUCTe, rae Gbinv BHECEHb! M3MEHEHMS.
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X WameHeHus Buaa, NpomsoLLeaLne Ha 3KpaHe, 3anvcbiBaloTcs B (haisl XpoMaTorpaMmbl TOMBKO Nocre
BbIMOJIHEHUS NAKETHOro nepecyeTa.

Otyer

[na Toro 4tobbl ANA BCex xpomartorpamMm co3gaBasiCb OTYETbI OANHAKOBOW POPMbI, BbIMOSHUTE
cnepyiollee.

e YcraHoBuTe hnaxok Haneyaratb oTu4erT.
e Haxmute kHonky PegaktupoBaTb onumm otyeTa. OTkpoeTcs okHo Onummn otyeTa (cM. pasgen dman 12).

e Bbibepute, Kymaa cnegyer HanpaBuTb OTYET, YCTAHOBMB COOTBETCTBYWOLIME bnaxkkn. [ns
paccMaTpMBaeMoro npmMMmepa HeT HeOOXOAMMOCTM MnevyataTb BCe OTYETbl, MOSTOMY AOCTATOYHO ycTa-
HOBUTb TOMNbKO (PiaXKoK JKpPaH.

20X  [pu BbINONHEHUM NepecyeTa Ha dKkpaH BYayT BbiBEAEHbI OTYEThI TOMLKO M TEX XpOMaTorpamm, Ans
KOTOPbIX ObINM OTKPbITbI OKHA.

¢ BbibGepuTe xxenaemble onuun, HanNpumep, B YMCre pasferioB oT4eTa OTMETbTE M3MEHSAEMbIV Npu nepe-
cyete pasgen KommeHTapun.

e 3akpoviTe OKHO, HaxaB kHornkKy OTyeT unu NpuUHATDL.

CoxpaHeHune nameHeHuin B oanne metoga u BbINONIHEHWE NepecyeTa

Mocne onTMMu3auun pexvmMa nepepasMmeTku U 3a4aHus NnapameTpoB NepecyeTa MOXHO BbINOMHUTb
OKOHYaTesbHbIN NepecyeT C COXpaHEHWEM pe3ynbTaToB Ha AMCKE W/WNK B BUAE TBEPOOW KONUK.

e [1ns Toro 4tobbl B JanbHENLIEM UCNONb30BaTh pe3ynbTaTbl NepecyeTa, Hanpumep, HOBYO rpadyvpoBKy,
yctaHoBuTe hnaxok O6HOBUTL harn meTtoaa B Katanore <METHODS> nocne nepecueTa.

e [lna Toro 4tobbl BLINOMHUTL MEpPecHeT B COOTBETCTBUM C YCTAHOBKaMM (PriaXkKoB U Mpu BbliGpaHHbIX
napameTpax, Haxmute kHorky [lepecuyer. Mo okoHuaHuK nepecyeTa okHO [MakeTHbIM nepecueT
3akpoeTcs.
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4.CnpaBoO4YHUK MO OCHOBHbIM Oonepaunsam

MynbsmuXpom eepcusi 1.7x CnpaBOYHUK MO OCHOBHbLIM onepauusam 4-1



Cucrtema b6e3onacHocTu

3awmTa nporpammel oGecneynmsBaeTcsl co3aaHMeM Crvcka norb3osaTenei ¢ pasHbiM YPOBHEM [0C-
Tyna. HenocpenctBeHHO MoCre YCTaHOBKM CUCTEMbI, MOKa HET Crnucka nomnb3oBaTeneil, ee 3amnyck
ocylecTenseTcs cBo60AHO. B TaKoM pexnmme CMCTEMY MOXHO MCMOMb30BaTh, ECNM HET pearibHON Yrposbl
HEKOMMETEHTHOrO BMellaTenscTBa B ee paboTy. EcnM ¢ cucTemoit OOHOBpEMEeHHO pabGoTatoT
nonb3oBaTennM pasHOro YPOBHA KBanudUKauuu, PEKOMeHOyeTCs co3faBaTb CMMCOK Mofib3oBaTenemn,
KOTOpPbIE MOTYT BXOAUTb B CUCTEMY TOMbKO MOA CBOMM MMEHEM U napornem. B aTom criyyae npu 3anycke
nporpaMMbl OTKPbIBAETCS OKHO AMs BXO4a B CUCTEMY C MOMsSMM A4St BBOAA OaHHbLIX NOMb3oBaTens.

MyneTnXpom MK-WMHTerpatop

@ 3A0 AmnepceHs

CucTema coopa v o6patoTkn
KPOMATOrPAPUHECKIK O3HHBIX

Bepcua: 1.70d

]
[abonb

2% BBsop MMeHu nonb3oBaTens v Naponsi NPOM3BOAMTCS C y4eToM perucTpal

Mpn Hanuumu cnmcka nonb3oBaTens B 3anuMcu, BHOCUMbIE MPOrPaMMON MpU MObIX U3BMEHEHMAX B
XypHan metoga 1 XypHan pgaHHbIX (cM.pasgensl lTacnopm xpomamozpammbi/XKypHan memoda v
[XypHan OQaHHbIX), nepecTalT OblTb AHOHUMHbIMW. [ONOMHMTENbHBIM YAOOCTBOM 3TOrO pexuma
ABMNsiIETCA aBTOMaTu4eckasi 3anMcb MMEHW aBTOPa B KaXX4OW XxpoMaTorpamMmme n oTyeTe.

Cnuncok nonb3oBaTtenen
[ns nepBoHavyanbHOro co3gaHns cnvcka nonb3oBaTenen BuiMOMHUTE cneayollee.
¢ Bbibepute komaHgy Hactponka/3awmTa — npu 3TOM OTKPOETCS OKHO 3awmTa.

CeomcTea: Security

Monkzo0BaTenq lHaCTpDHKa naponeﬁ]

MNonesoparens MonHoe Hra Lewvel Craryc

wenie K.B.Muxaiinosa AQMHHMCTPATOR  AKTHEEH

Hen Keerua PaciumpeHHeIi MHakTHEHpOEaH Nodiagie...

HesmenarensHeli HopraaneHeii AETHBEH

K AAMHHHCTPETOp  ARTHEEH WameHus...
Maponk...

Ok | OTMeHa ‘ ﬂpMMEHMTb| Crpaeka ‘

e CospganTe 3anuch 4Ns Nofb30BaTens ¢ NpaBamMn agMUHUCTPATOpPa, BbIMOMHUB CrieaytoLLee.
¢+ Haxmute kHonky [lo6aBUTb — OTKPOETCS OOQHOMMEHHOE OKHO.

JobasuTo @
MmA nonesosaTENA ||
ManHoe 1MA |
Donyex |AELMMHMCTpaTo|J j
Craryc |AKTMBEH ﬂ
Ok | OTrena |

+ B none Uma nonb3oBaTtens BeeauTe VMs, Noj KOTOPbLIM Nonb3oBaTtenb GyaeT BXoAUTb B
cucTemy.

+ Ecnu Tpebyetca, B none fMonHoe uMms BBeauTe WMA, Mo KOTOPbIM MNonb3oBaTenb 6yaeT
npeacTaBneH B NacnopTe XpomaTorpaMmbl M B OTHYeTe, Hanpumep, AOMKHOCTb, baMunus U
UHULManbI.
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¢+ Haxmute kHonky OK — okHO [lo6aBUTBL 3aKpoeTcd, a B OkHe 3alumTa B NepBOW CTPOKE MOSIBATCH
BBEAEHHbIE JaHHbIE.

+ Bblgenute cTpoky 1 HaxxmuTte kHonky Maponb — oTkpoeTca okHo CMeHa napons.

Cie Ha napona E]

Hoekii napank ||

MNogTeep:#. |

OrreHa

+ Bseaute oguH 1 TOT e naponb B 06a nons — HoBbin naponb n MoareepanTb.

2X Tlonb3oBaTenb C NpaBamy agMUHUCTPaTOpa 06A3aTeNibHO OOMMKeH ObiTb B CMUCKE, TaK KaK TOMbKO
aAMWHUCTPATOP MMEET AOCTYN K OkHy 3awymTal

. ﬂ,06aBbTe B CMWCOK OCTarnbHbIX MOSib30BaTENEN, NPpUMEHAA OnuMcCaHHyK npoueanypy. I'IpM 9TOM And
Ka)XOoro rnoJjib3oBatend Bbl6epl/ITe YpoOBEHb OOCTYyna B CMIMCO4YHOM none ﬂOCTynZ

e AOMyHUCTpaTOp e [OCTYMHbI BCE PYHKUMM

e PaclumpeHHbI e HET [ocTyna K CMCTEME 3aluTbl U HacTporkaM WHTeEpPdENCcoB (CM.
Owmnbka! IcTOUHMK CCbINKN He HanaeH.)

e HopmanbHbIn e TO Xe, a TaKkke HET JgocTyna K obLwmmM HacTponkam (cm. MNMpunoxeHne 1)
1 HacTpoike cbopa AaHHbIX (CM. pasgen Hactporika cbopa AaHHbIX).

e [1ns TOro 4tob6bl M3MEHUTL MHGOPMALIMIO O NONb30BATENE, BLINOMHUTE CreaytoLLee.

+ Bblgenute Tpe6yemyro CTPOKY U HaXMUTE KHOMKY N3meHUTbL — OTKpoeTCA OAHOUMEHHOE OKHO,
oTnuyatolleecs OT okHa Jo6aBuTb TeM, 4TO none WMmA nonb3oBartens HeOoCTynHO And

penakTmposaHmsl,

MonesoBatens

WA nonksosaTena |

ManHoE WMa |KceHud

| PacwmperHeni

< Lo

||r1HaKTHEMDOBaH

aK | OTreHa

¢ OrtpepaktupywnTe, ecnu TpebyeTcs, 3HayeHne B none NMonHoe ums.

+  U3meHuTe, ecnu TpebyeTcsl, ypoBeHb [OCTyrna, BbiOpaB HOBOE 3Ha4yeHMe U3 chnucka B rore
DocTyn.

+ [1ns Toro 4Tobbl BOCCTAHOBUTL CTATyC MNosib3oBaTens, NepeBefeHHOro B HeakmueHoe COCmosiHUe
(cm. cnepytowni pasgen), Boilbepute B CNMCOYHOM nosie CtaTtyc 3HavyeHne AKmueeH.

¢ [Ins Toro 4Tobbl yaanuTb nonb3oBaTtens, Bolbepute B CNMCOYHOM none CTaTyc 3HadeHue YoasieH.

|_|pl/| 3TOM nMofb30BaTeNlb OCTAHETCA B COWUCKe, ANsi Toro 4tobbl ero uMms Henb3s Obino
ncnonb3oBaTb NOBTOPHO, HO BXO4 C 3TUM MMEHEM 6yp,eT ’HeBO3MO)KeH‘.

HacTtpownka naponeu

e [Ins ©Oomnee HagexHoOM paboTbl CUCTEMbI 3alMTbl PEKOMEHAYETCS MNPOBECTU [OMOSHUTENBHYHO
HaCTPOWKY, BbINOMHUB crneytoLlee.

¢ [lepengute Ha nuct HacTtpoika naponen

1 Ecnu B crivcke TOIbKO OAIWH IT0JIB30BATECIIb C IIpaBaMu adMuHucmpamopa, JJI1 HETO TaKXKE HCBO3MOXXHO U3MCHUTH
YPOBCHb JOCTYIIAa U CTATYyC.
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Security E]

MonesoEaTend  HICTPOMKa Napones ]

[~ MuHUMaNEHEA g akHE napons | 3HAKOE
[~ YeTapesaHue napona e
[ MNonerok exoaa

[~ ABTOMATHYECKEA GNOKMPOEKE MHYT

QK | OtrmeHa | Hpumer—|mb| Crpaexa |

¢+ Bsegwute TpeboBaHue, 4TOObI Naponb He ObiN CAMLWIKOM KOPOTKMM W, TEM CaMbIM, NErkum Ans
nogbopa: yctaHoBmB hraxxok MMHMManbHaa anuHa naponsa u BeeauTe B none tpedbyemoe 4mcno
3HakoB. [1pu nonbITke AaTb Nonb3oBaTento 6onee KOPOTKUIN Naponb NOABUTCA coobLieHune: [Naposb
domxeH bbimb He MeHee ... cumMgorios. Beedume Ho8bIl naporis.

¢+ Bsegute TpeboBaHve perynspHoro OOBHOBMEHWs Napons: ycTaHoBuTe pnaxok YcTapeBaHue
napons 1 BBeguTe B MNOfe YACNO AHEN, MO NPOLECTBMM KOTOPbIX NOSABUTCHA npeasnioxeHne obHo-
BMTb Naporb.

¢+ BBeguTte orpaHvyeHvMe Ha 4MCno MONbITOK nogobpaTe maponb: ycTaHoBute cnaxok MonbITok
BXo4a 1 BBeAMTE B NOJie YNCMO MNOMNbITOK BBOAA HENpaBunbHoOro napons. Nocne ncyepnanns yka-
3a@HHOTO YmMcna norb3oBaTerNb, ANA KOTOPOro nNoadupatoT napone, 6yaeT nepeBeaeH B COCTOSHUE
WHakmueupoesaH.

+ Bseaute orpaHun4yeHune Ha BpemMd, B TedeHne KOTOpOoro 3anyuleHHasa cucteMma MOXeT OoCTaBaTbCA
6e3 npucMmoTpa: yctaHoBuUTe ¢>na>|<0|< ABTOMaTHnYeckas 6]10KVIpOBKa 1N BBEeOAUTE B NoJe Bpems.
Ecnun 3a YKa3aHHOE€ BpeMA Nnosb3oBaTeslb HE npoaBndeT HUKaAKOW aKTUBHOCTMU (,qumeHme MbILLUN,
HaxaTtune KJ'IaBVILIJ), cucrema 6yp,eT aBTOMaATU4YECKUN 6J'IOKVI[I)OBaHa2 — Ans BO30OHOBIEHMS aoctyna
I'IOTpe6yeTCﬂ BBO NaponAd.

3aMKHyTb nporpammy

e Ecnu onepaTtopy HyXHO MOKMHYTb pabovee MecTO Ha HekoTopoe Bpems u obesdonacutb cebs ot
CrMy4yanlHOro BMeLlaTenbCTBa MOCTOPOHHEro 4ernoBeka, a ABToMaTuM4yeckass OnokMpoBKa (CM.
npegblAyLLMiA pasgen) He ycTaHoBneHa, BolbepuTe nyHKT HacTponka/3amkHyTb nporpammy. Npu aTom
OTKpbIBAEeTCS OKHO AN BXOAa B CMCTEeMy, Kak Mpv 3amnycke nporpammbl. Bxog B nmporpammy Tenepb
BO3MOXEH TOMbKO Mocre BBoda MMeHW u napons. [py 3TOM BO3MOXEH BBOA AaHHbIX Noboro
nonb3oBaTenss M3 CnNucka, Mo3TOMy 3Ta Mpouedypa MUCMonb3yeTcs Takke Ans CMeHbl TeKyLlero
nonb3oBaTens.

Pannbl XxpomMmaTorpamm

XpomaTorpadumyeckme gaHHble B cucteme MynbsmuXpom xpaHAaTca B Buae drannoB oTAenbHbIX
XpomartorpamMmm C pacwupenmem *.chw. Wma danna, cocrtosuwee u3 8 cMMBONOB, (POPMUPYETCS
aBToOMaTUYECKM NPW 3anmcu XpomaTorpaMmbl U COAEPXKUT CBEAEHUS O AaTe 1 BpeMeHU co3faHua cdanna:

nepBbI cMMBOI — nocrneaHsas umdpa roga: 1980-1989 — ot 0 oo 9, ganee A,B,C...— no 2015 roga

(HaumHas ¢ 2016 r. xpomaTtorpaMmmam MpMCBaMBalOTCHA ANMHHbIE MMEHA, cogep)Kaliue MOJHy

3anucb aatbl);

BTOPOW — HOMep Mecsua: sHBapb-CeHTA0pb — oT 1 0o 9, okTabpb-gekabpb — A-C;

TpeTUi U YeTBePTbIN, NATLIA U LLECTON, CEAbMOWN 1 BOCbMOWN — YUCIIO, Yacbl, MUHYTbl COOTBETCTBEHHO.

dannbl 3anUCbIBalOTCS B KaTanor, KOTOpblA yka3aH B norne Katanor xpomatorpamm Ha nucrte
O6paboTtka okHa 3anyck aHanu3a (cMm. pasgen dman 2/Owubka! lcmoYHUK cCbifiku He HaldeH.) vunu
okHa Hactpowka metoaa (cm. CrpagoYHUK Mo OCHOBHbIM onepayusim, pasgen Hacmpolika memoda/
O6pabomka).

JTiobasa paHee nonyyeHHast XxpoMmatorpaMmma MoXeT ObiTb BHOBb OTKpbITa AN MPOCMOTPa M pefak-
TMpoBaHus. [pu 3aKpbITUM XpoMaTorpaMmMbl BO3MOXHO Kak COXPaHWTb, Tak M OTKasaTbCHA OT BHECEHHbIX
N3MEHEHNN.

Ecnnm n3meHeHMs1 KacaloTcs TONMbKO hopMbl MPeAcTaBMeHUs XpomaTorpaMmbl Ha akpaHe (CMm.
CnpaeoyYHUK MO0 OCHOBHbLIM onepayusM, pasfgen Bud xpomamozpaMmbi), TO TNpPU  3aKPbITUU

2 BIOKHpYeTCs TOJNBKO JOCTYI TI0Tb30BaTeNs, CHCTEMA TIPH TOM MPOJIOJIKAET (yHKIIMOHAPOBATH, HATIPHMED,
MIPOJOJIKAETCS TPUEM XPOMATOTPAMMBI.
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XpomaTtorpammbl OHU He coxpaHsitoTcs. [N coxpaHeHust Takmx W3MeHeHuin TpebyeTcs chneumanbHo
BblOpaTb koMaHay @ann/CoxpaHuTb/XpomaTorpamMmmy U HaxaTb KHOMKY = )

Ecnu BHeceHbl uameHeHuss B Memo0d obpabomku XxpoMaTorpammbl (pa3meTka, COCTaB KOMMOHEHTOB,
rpagyvpoBka W np.), nporpamMma 3anpalinBaeT NOATBEPXKAEHWE COXpaHeHust uameHeHun. [pu nog-
TBEPXKOEHUN peakuus nporpaMmmbl MoXeT ObiTb pasnuYHON: co3gaeTcs HoBbiM dhann, obHoBnsieTcs
cTapblin unu npegnaraeTcs BblIbpaTb OOUH U3 3TUX BapMaHTOB — B 3aBUCMMOCTU OT OBLLMX YCTAHOBOK (CM.
lMpunoxeHue 1). [danee, Takke B 3aBUCMMOCTM OT OOLUMX YCTAHOBOK, MOXET 3anpaluvBaTbCa NOA-
TBEPXKAEHMNE COXPaHEHWS U3MeHEHWI B anne meToaa.

Ecnu BHeceHbl M3meHeHus B OaHHble XpomaTorpammbl (punbTpaunsi, 6OMbLWMHCTBO KOMaH4 U3
MeHlo O6paboTka/dononHUTeNbHO), TO €CTb, MPOMCXOOUT MOTeps YacTu NepBOHaYarbHOWN
MHdopMaunn, Npu NOATBEPXKAEHUN CAENAHHbIX MIBMEHEHUI BCeraa co3gaeTcs HoBbIv dhann.

Mpun co3gaHum HOBOro hanna, cogepkallero U3MeHeHHble AaHHble, eMy aBTOMaTU4eCKU Npuceau-
BaeTCcHd MMs, nonydaemMoe nyrem npubasneHns OQHOM MUHYTBI K BpEMEHW CO34aHus NCXOZHOro dpanna —
3TOM cnyyae nocnegHve ABa 3Haka MOryT nonyyntb 3HadeHue 60 n 6onee. Ecnu dann ¢ Takum nmeHem
yXe cywecTtByeT, fobaBnseTcs ewe ogHa MUHyTa.

OTKpbITME XpOMaTorpamMmbl

[nsa Toro YTOObI OTKPbITb XpOMaTorpamMmmy, BbINOJIHUTE clieaytoLlee.

e Buibepute komaHay ®anmn/OTkpbIiTb/XpoMaTorpammy WM HaKMUTE KHOMKY = OTkpoeTca OKHO
OTKpbITME XpOMaTOorpammbl, COAepXallee CnMCOK (harrnoB TeKyllero karanora. Tekyluin katanor
BblIbMpaeTca B 3aBUCUMOCTM OT ycTaHOBKe B okHe OO6wme HacTpowmku (cm. MpunoxeHuwe 1, pasgen
OTKpbITME XpOMaTOrpamMmMbl): OObIYHO TEKYLLIMM OCTAEeTCsA KaTaror, KOTOPbI OTKPbIBArNCs MNOCNEOHUM,
HO ecrnu ycTaHoBneH cnaxok MrHopupoBaTb NOCneaHUN KaTanor gaHHbIX U OTKpbiTa XoTs Obl 0gHa
XpoMaTtorpaMmma, TEKyLLMM CTAHOBUTCA KaTanor, COOTBETCTBYIOLLMIA aKTUBHOMY OKHY.

OTKPBITHE XPOMATOT Parhibl @

Wraa |".chw OtreueHo: 1 gpaiinfos] EKEB
K.aranor: C:\Program Fileshampersand Lid\Mynetid<pora 1. 7\DATAY OTMeHa
| K.aTanoru | P aiin | WA | Method | s
L0 MyaeTipaor 1.7 B 11 21B0E, ch ADC 7fldch2 77141, mbw

£5 DATA g2291520.chw 10-50ppm Std4 dreipunk. mtw

[ Hosam nanka 02291434 .chw 20-100ppm Std3 dre!punk. ity

) 9229141 3.chw 2-10ppm Std2 dreipunk. mtw
= E. 92291347 .chw 0.2-1pprn Skd1 dreipunk. mtw
==t dI021258.chw GC capillary capill. mbve
= F d3121408 chw Colurnh test et MTwW -
= R [ AT AL 't A pp 4 b

Mpota l MBTD.CL] KonoHKa] BnDEHTl Kommer—rrapwﬁl Bun ] Mtk ]

IIPOEA: - B Maker
Mepo 1: test 2 —
Hepo Z: mixture of amino acid derivatives
OBmex: 1.000 pl
Dazpememme: 1.000
Hopuamazaipma 100, 000
Haraseper: 1Z.01.Z007 15:E54:E57
Homep npoBmprm 1

Konupoeate

s

MNepemecTire

\BHATIHE
Harasspen: 1Z.01.Z007 16:06:08
H: 200

Yaanure

Crpaera

J

e B neBon HkHen obracTn OkHa pacnnoxeH Habop NMMCTOB ¢ UHopMaunen o xpoMmaTtorpamme. [ns ee

NpocCMOTpa BbINOSHUTE CrieaytoLLee.

¢ LenkHuTe MbiWbIO N0 Tpebyemol cTpoke B cnvcke cannos. Ha nucte Mpo6a nosisutcsa nHgopma-
uns un3 pasgena [Mpo6a nacnopta BbIGpaHHOW Xxpomatorpammbl (cMm. pasgen [llacnopm
XpoMamogzpaMMbi).

+ [lna npocmoTpa Apyrux pasgenos nacnopTa LWeNKHUTE Mbllbio No Tpebyemon 3aknagke.

¢ [lna Toro 4TtoOblI MPOCMOTPETL OOLWMIA BUA rpaduka xpomartorpammel, nepenamte Ha nuct Bwua,
LLenKHYB N0 OOHOUMEHHOW 3aKkragkKe.

¢+ [ns npocmoTpa Tabnuubl NUKoB (cM. pasgen Omuyem/Tabnuua nukoe) nepengute Ha NUCT
Mukn.
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e [Ina TOro 4ytoObl OTKPbITb OAWMH hbann M3 TeKywero katanora, ABaXAbl LENKHUTE MbIWbO MO €ero
Has3BaHUO B cnucke dannos. [lMpy 3TOM OKHO OTKPbITb XpoOMaTorpaMmy 3aKpbiBaeTcs, WU
OTKpbIBaAETCS OKHO BblBpaHHoro hanna.

e [1na TOro 4toBbl OTKPbLITb HECKOMNBKO (hannoB, BblAENUTE OOHUM U3 YKa3aHHbIX HUXe cnocobos, a 3a-
TeM HaxxmuTe KHorkKy OK.

¢ [ins Toro 4ytobbl BbIAENUTL FPynny bannoB, pacnosioXKeHHbIX NOAPSAA, LWENKHUTE MbILWbIO MO nep-
BOW M NnocneaHern CTpoke B CNMCKe Npu HaxaTton knasuwwe Shift.

¢ [na Toro ytobbl BbIAENUTHL rpynny dannos, pPacnonoXeHHbIX Bpa3OdMBKY, LWENKHUTE MbILWbIO MO
Ka)KOoM CTpoKe Mpu HaxkaTow knasuwe Ctrl.

Mpn 3ToM OKHO OTKPbITH XpOMaTOrpamMmy 3aKkpbiBaeTCs, WU OTKPbIBAOTCA OKHA BCEX BblOpPaHHbIX
¢annos, pacnonoXeHHble KackagHbIM CNOcOboM.

e [Ina Toro ytobbl CMeHUTb TekyLun kaTanor, Bblbepute Tpebyembin kaTanor B cnucke Katanorm,
ncnonb3yo cTaHaapTHble npoueaypbl MS Windows.

e [Ins Toro 4ToObl cCKONMMPOBaTL hainbl B APYron KaTtanor, BbINOMHUTE cneayoLlee.
¢ Bbigenute Tpebyemble dannbl ONMCaHHbIM Bbille CMOCOBOM.
¢+ Haxwmute kHonky KonupoBaTbk. OTkpoeTcs okHO KonupoBaHue damna ‘xxxxxxxx.chw’ B....

KonuposaHmne ¢ anna 'g2291519.chw’s ...

Canka: |_Hmp ﬂ cF EEv

) [Fd3112113.chw

Z B d3112114.chw
HenaeHue B deoz1259 chw
DOKYMEHTE [ o0 2 1260, chw
g [Ede0z126 1.chw
[Eg2291520.chw

Pasoumi cton |5 r3261501.chw

= 10000000, chw

) 10000001 chiw

7 10000002, chw

Mon nokYMEHTE tOOOOOOS‘ChW
10000004, chw

.II
-

Moii komneoTep

“

CeTtesoe
OKPYHKEHHE

MmMa chakna: |9229151 g ﬂ CoxpaHHTe |
Tun hafna: |MHJ‘IbTprDM (*CHW) ﬂ OTMeHa

+ OTKpouTe KaTanor, B KOTOPbIA KOMMPYIOTCHA hanrbl, U HaxxMuTe KHoMKy CoxpaHuTtb (Save).

e [ina Toro 4yTtoGbLI NepemecTnTb annbl B APYron KaTtanor, BbINOfHWTE OMWCaHHy0 B npegblayliem
nyHKTE npoueaypy, Haxas KHOMKY lMepemMecTtuTb. [py aTOoM OTKpbIBaeTcA okHO [epemelueHue
cdamna ‘xxxxxxxx.chw’ B..., aHanornyHoe okHy Ans KONMpoBaHus.

e [Inda Toro 4toObl yoanutb cbannbl, BEIAENIUTE UX U HAXXMUTE KHOMKY YAanuTb, a 3aTemM NoATBEpPAMTE
yaaneHue, Haxas kHornky OK B oTkpbiBLLeMcs okHe MynbTuXpom .

Bua xpomatorpamMmmbl

MporpammHoe obecnedeHne MynbmuXpom NpeacTaBnsieT LWMPOKMEe BO3MOXKHOCTU U3MEHEHUS BUAaa
XpomaTtorpammbl Ha 3KpaHe MOHWTOpa, B MEepByl ouepedb, MacwTaba u3obpaxeHus, a Takke
npeacTaBnsemMolt TEKCTOBOM MHpopMaLMKN U LBETOB. OTW NpoLeaypbl BbIMOMHSIOTCS C MOMOLLbIO MbILLM,
KnaBmaTypbl, @ Takke KOMaHz cneumansHoro MeHio Buas. Mpu 3aKkpbITUM XpoMaTorpaMmbl U3MEHEHMS,
KacatoLumecs ee BMAa, He COXPaHSIlOTCS, NO3TOMY, NPU HEOGXOAMMOCTU, crieayeT crneumnanbHO UCMOoMb30-
BaTb MpoLieaypy COXpaHEHUst XpoMaTorpaMmbl.

MacwTtabunpoBaHune nsobpakeHus

Hanbonee ygoGHO M3MeHsTb mMacwTab mM3obpakeHns XxpomMaTorpammbl C MOMOLLLIO KraBuaTtypbl
unn mbiwn. Oba MeToga BO MHOIMOM AOMOMHSAIOT APYr Apyra: C MOMOLLbIO MbIWKW MOXHO Bblpe3aTb U
yBENUUUTL Nobyl0 4YacTb u3obpaxeHusi (cM. Pykoeodcmeo Onsi HavuHarowjux, paspen Owubka!
UemouHuk ceblnku He HalideH./Onepayuu ¢ nobpaxxeHnem xpoMmaTorpamMmmbl

3 Kpome m3MeHeHus IPHPTOB, KOTOPOE BHIMOIHACTCS ¢ ToMomIbio noamenio Hacrpoiikn/Ipudror
(em. Ipunosicenue 5).
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MporpammHoe obecnevyeHne MynbmuXpom npencTaBnsieT LWMPOKMe BO3MOXHOCTM NO MacluTabu-
POBaHMI0 N306PaKEHUST XpOMaTorpaMmMbl. Bbl MoXeTe Nnerko MeHsiTb MacwTtab no noGol ocn XxpomaTo-
rpammbl, yBenuyMBaTb M cOoBuratb NoOylo ee YacTb M T.4. C MOMOLLbIO MbIWUWM UK Knaeuatypbl. Te xe
npoueaypbl, a Takke gpyrve N3aMeHeHns Buaa XpomaTorpamMmbl BbINOMHSATCS C NOMOLLLIO KOMaHg crew u-
anbHoro MeHio Bug. B HacToswem pasgene [aHO OMMCaHME OCHOBHbIX Orepauuii ¢ m3obpaxkeHuem
XpomaTtorpammsbl, Nogpo6HO NpeacTaBreHHbIX B rnase CrnpasoYyHUK MO OCHOBHLIM onepayusiM, pasaern
Bud xpomamoezpamMmbil.

Mcnonb3oBaHue MbILUVI), MCNOoJ1Ib30BaHME  pa3findHbiX  KrnaBuwl  MNo3BoNndAeT Npou3BOAUTb
nepemMeLlleHna Ha d.)I/IKCI/IpOBaHHyI'O BEINTMYNHY NN USMEHEHNE MacwTtaba B onpepgeneHHoe 4Ynucno paas.

Kpome Nnpon3BOJIbHOIO Bbl60pa MaclwTtaba, BO BpeMA npmemMa OaHHblIX BO3MOXXHO TakKKe MCNOoJ1b30-
BaHMe pexunma aemomacwma6upoeaHu,q, obecneunBatloLlero aBTomMaTMyeckoe uameHeHue macluTaba
Taknm 06p830M, 4yTOObI BCE V|306pa>+<eHMe XpomaTtorpamMmmbl nomelianocb Ha 3KpaHe.

[N 3aBepLUeHHbIX XpoMaTorpamm B MporpaMMe Takke NpedycMoTpeHa KomneHcauusi Opeligpa,
BblpaBHMBAlOLLIASA YPOBEHb Ha4Yana v KoHLa XpoMaTorpammbi.

Ucnonb3oBaHue KnaBunaTtypbl

Camble LIMPOKME BO3MOXHOCTU MO YMPaBMEHUIO M300paXeHMeM XpoMaTorpamMMbl: U3MEHEHMIO
MacwTtaba u nepemelleHno rpadmka, a TakKe BOCCTAaHOBMEHUIO pa3MepoB U  TMOMOXEHUA -
npegocTaBnseT KnaBmaTtypa. Hekotopble KOMOMHaALMM KaBvL AENCTBYIOT BCErga OgMHaKoBbIM 06pa3om,
OelcTBME OpYrnx pasnunyaeTcsi MpU HEaKTUBHOM M aKTUBHOM COCTOSIHUM Kypcopa (B peXmnmax npocmoTpa
n pegaktupoBaHusi Tabnuubl KOMNOHEHTOB 1 PegakTtopa NUMKOB).

Helicmeyrom eceza0a

[T] pacTsbkeHHe H300pakeHHs 1o ocH Y B 2 pasza

4 ciKaTHe U300pakeHus 1o ocu Y B 2 paza

[Ctrl]+[Home] aBroMmacuitabupoBanue 1mo ocu X (cM. Hrke komanay Bua/Bcee 1o ropusonranu)
[Ctrl]+[End] aBTOMacIITaGHpoBanKe 1o ock Y (cM. Hke koMauxy Bua/Bcee mo BepTHKa/In)
[PageUp]/[PageDown] cBur xpomarorpamMmbl Ha 1/10 yacTe OKHA BBEpX/BHH3

[Ctri]+[->)/[CtrI]+[«] nepeMeleHre BIPpaBo/BieBo Ha 1/2 okHa (114 pparmeHTa, ¢ COXpaHeHHEM MacIuTada)

lpu HeakMueHOM Kypcope

[—] pacTsbkeHHe N300pakeHHs 0 0cH X
[«] cKaThe N300paXkeHus 1Mo ocu X
[Home]/[End] nepeMenieHre B Hauauo/KOHeIl XpoMaTorpaMMebl (1715 pparMenTa, ¢ CoOXpaHeHHEM MaciiTada)

lMpu akmueHoOM Kypcope

[=)/«] nepeMenieHne Kypcopa BIIpaBo/BIE€BO
[Shift]+[-]/[Sh ift]+[(_]4 OBICTpOE TepeMeIIeHHe Kypcopa BIIPaBo/BIEBO
[Home]/[End] nepeMenieHre Kypcopa B Ha4aio/KOHel] OKHa,;

[Shift]+[Home]/[Shift]+[End] ycraHoBka Hauama/KOHIIA OKHA B MECTOIOIIOXKEHUH Kypcopa

YpoBeHb Hynsi

YpoBeHb Hymns ycTaHaBMNMBaETCs B OKHE MO HEKOTOPOW TOYKe XpomMaTorpammbl Ha pacctosHum 1/10
OKHa OT ocu X, He3aBMCUMO OT MacluTaba nsobpaxeHus. O6bIMHO NporpaMma aBToOMaTUYeCKkn BbiOUpaeT
B KayeCTBe TaKOM TOYKM MUHUMYM Ha rpaduke xpomMaTtorpammbl, KOTOpbIA MpeacTaBreH B OkHe. [lpwu
39TOM, eCcnM 4acTb OKHa 3aHMMaeT y4yacTOK, Ha KOTOpbI MNPUXOAMTCA 3agepxkka (cm. pasgen
UHnmezpupoeaHue /[Jemekmop nukoe/3adepixka), 3TOT y4acTOK He y4uTbiBaeTcs npu Bbibope ypoBHS
HyrS.

Monb3oBaTenb MOXET U3MEHUTb MONOXEHWE Hyns MPOU3BONIbHLIM 06pa3oM, NCMOMb3ys KaBuLn
[PageUp]/[PageDown] nnun 3agaBas HayanbHoOe W/UNN KOHEYHOe 3Ha4yeHue BAOMNb OCU Y B COOTBETCTBYHOLLUMX NONSAX
okHa Bug. BoccTaHOBUTH MCXOZHOE MONOXEHWE HYNsi MOXHO, HaxaB krasuwly [Z] wnu [0]. MNpu aTom, ecnu
OQHOBPEMEHHO CO CMeLleHne MeHsancs macwraba m3obpaxkeHus, namMeHeHne macwrtaba coxpaHuTcs.
OpHako ucnonb3oBaHune knasull [Z] n [0] nMeeT cneaytoLLyto 0COBEeHHOCTb: onpeaeneHne ypoBHS Hyns
NoO MWHMMArbHOW TO4Ke rpachmka MPOM3BOAMTCA MO BCEMY OKHY, HE3aBUCUMO OT Hanmumsi obnactu
3aQ1ePXKU.

4 BrIcTpoe IepeMeleHHe Kypcopa yI00HO BBITONHSTE MBIIIKOH, IPH HAXKATOMH IPaBOH KHOTIKE.
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Heobxoanmo Takke ydynTbiBaTb, YTO MPU HEKOTOPbIX YCNOBWUSX Mporpamma onpefensieT ypoBeHb
HyNs He MO MUHUMYMY rpadmka, a No APYron TOYKE XpoMaTorpaMMbl, NOITOMY NPU HaXXaTuX Krnasuwn [Z]
nnwu [0] nonoxeHwne Hynsa 6yaeT U3MEHEeHO COOTBETCTBYIOLLMM 0BpasoMm.

e [lpy nprveme xpomaTorpaMMbl B peXkMme aBTOMacLLTabupoBaHUst (CM. HIDKE) YPOBEHb HYMsl yCTaHaBIM-
BaeTCcs No nocrefHeln Ha MOMEHT HaXkaTusi KNaBULLM TOYKe XPOMaTorpamMmmbl.

e [lpy aKTMBHOM Kypcope YpOBeHb HyIMsi yCTaHaBNMBAETCA MO TOYKE MepecedeHust rpadguka Xpomarto-
rpaMmbl 1 Kypcopa.

BoccTaHoBneHue NOsHOro N3o6paxxeHnss XxpoMmaTorpamMmmbil

B nporpamme npegycmoTpeHa BO3MOXHOCTb BOCCTAHOBMEHWS MOSIHOTO M306paxeHus xpomaro-
rpammbl no nobon u3 ocen mnu no obeum ocam cpady. [ns aToro cnyxat koMmaHgbl meHio Bwua,
Aybnvpyemble KOMOMHALMAMY KNaBuLL:

Bce no ropusoHtanu (Ctrl+Home) - nonHoe mnsobpaxeHue BAonb ocu X, MakCMManbHO WUCMOfb-
3yloLLlee ropM3oHTarbHbIN pasmep OKHa.

Bce no Beptukanm (Ctrl+End) - nonHoe n3obpakeHne BOONb OCU Y ydacTka XpomaTorpammbl,
NpeacTaBNeHHOro B OKHE, MakCMMaribHO UCMONb3yoLee BepTMKarnbHbIA pa3mep okHa. Mpu aTom rpadmk
pacnonaraeTcs TakK, YTO ero HWXKHSS To4YKa Haxogmutcs OT ocn X Ha pacctosHuu npumepHo 1/10 nomnHown
LUKarnbl.

Bce (Alt+V) - nonHoe wu3obpaxeHMe XpomaTorpaMmMbl, MaKCUMMarbHO MCMoSb3ylollee pasmepsbl
OKHa.

Komanaa Bce, BoccTaHasnvBaroLLas BUA BCeli XxpoMaTorpaMmbl, Ay6nnpyeTtcs Takke kHonkoin &t
OBOVIHbIM LLENYKOM J1€800 KHOMKOW MbIlN, BbIGOPOM nyHKTa Bce 13 KOHTEKCTHOrO MEHH0, OTKpbIBAEMOIO
rpasol KHOMKOW MbIlIN, @ Takke ycTaHoBKOM ¢hnaxka lMokasaTb Bce Ha nucte Ocu xpomartorpaMmmbl
okHa Bug (cm. Huxe).

NN

2X Tpyv macwTabupoBaHMy Mo ocuM Y He Y4MTbIBAETCA Y4acTOK XpomaTorpammbl [0 MOMEHTA,
yKasaHHoro B nose 3adepxxka okHa MapaMeTpbl pasmeTku.

ABTOMacwTabupoBaHue

Bo Bpems nprvema gaHHbIX XpoMaTorpammMa MoXeT OTobpaxaTbCa B pexxmme asmomacuwmabuposa-
HUs1, KOTOpbIA obecneymBaeT aBTOMaTNYECKoe N3MeHeHne MaclTaba Takum o6pasom, YToObl BCS Xpoma-
TorpamMma Bcerga nomellanachb B okHe. OTa onuus BkroyaeTca Bbibopom komaHabl Bua/ ABTomacwTa-
OupoBaHue.

Bo BpeMA npnema XxpomatorpamMmmbl onumaA ABTOMaCLIJTa6VIPOBaHVIe ﬂeﬂCTByeT cnegyrownm o6pa30M.
Ecnu nocnegHasa Touka XpomaTtorpamMmmsbl BbIXOOUT 3a npeaeribl OKHa

8ripaeo, ToO OKHO caABUraeTCcsd Ha NnoJ1-aKpaHa BMnpaso;
8HU3, TO MPOBOOUTCA npouenypa yCTaHOBKU HYJIA]
8eepx, To mMacwTab no BEepTUKann ymeHbLlaeTCA BABOE.

Takum obpasom, B pexume asmomaclwmabuposaHusi NMOCNEAHsS ToUKa mayLein XpomMaTorpammel
OyneT Bcerga HaxoOMTbCS B Mpefenax okHa. BblkmiouMB 3Ty onumio, MOXHO M3MeHsTb MacluTab noboii
YacTu uayliein xpomMmaTorpammeil.

KomneHcauusa gpenda

Ecnv npn npyeme gaHHbIX UMEN MECTO 3HAYUTENbHbIV Apend curHana, oH MOXeT ObiTb KOMMEHCH-
poBaH Ans M300paxeHus 3aBepLUEeHHON XpoMaTorpaMMbl C MoMoLLb0 KomaHabl Bup/KomneHcauus
apeunda nnu yctaHoBKM OAHOMMEHHOrO donaxka Ha nucte Ocu Xxpomatorpammsbl okHa Bug (cm. Huxe).
Mpu 3TOM Ha 3KkpaHe npeacTaBnAeTcs rpaduk PyHKLUUK

Y'(t) =Y(1) - [Y(T) - Y(0O)]+U/T,
roe Y(t), Y(T), Y(0) - tekywiee, koHeuHoe 1 HauanbHOe® 3HaYeHMe NCXOAHOM (OYHKLIMM COOTBETCTBEHHO,

t - Tekywee 3HayeHne BpeMeHn, T - MoMHasa NPOOOIKNTENbHOCTE XpOMaTorpaMMbl. Takum o6pasom, npu
KOMMeHcaumm gpenda npoucxoauT BbipaBHMBAHME KOHEYHOrO 3Ha4YeHus ¢ HadanbHbiM. Ecniv ogHoBpe-
MeHHO ¢ onuueri KomneHcaumsa gpencpa yctaHoBneHa onuus Bce, pasmepbl OkHa ycTaHaBnMBaKTCS
Takumu, YTOObLI B OKHEe NomeLlarncs rpaduk 6e3 komneHcauyuu opeliga.

[nanorosoe okHO Bua

OkHo Bup npepgHasHayeHO A1 YCTAHOBKM pasHOOGpasHbIX Onumii u3obpaxeHus: npegesioB Mo
0OCsAIM KoOpAMHaT M eauHul no ocu X, BuOa MeETOK, criocoba NOCTpoeHUss rpaduka XpomaTtorpaMmbl,

5 B MOMEHT BpeMeHH, yKa3aHHBIH B rone 3ajep:kka B okxe IlapaMeTpbl pa3MeTKH.
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LUBETOB pa3finyHbIX 3/1IEMEHTOB OKHa W Mpo4. OkHO OTKpbIBA€TCA C NOMOLLbKO KOMaHAbl Bua/Bung vinn

KHOMKN @

CeoMcTBa: Bug

Ocuy xpoMaTorparmel I METKM] LlBBTﬁ.]

Ock ¥ Oce Y

®or I | |vor [ wFs
XKoo ,207 Y oo W %FS
Enunuu m Wkana

|7 Yecr Bee

» Her
| HDokazate Boe

(" QTHOCWTENBHEA
|~ KomMneHcauus opeiigs

-G (" ABconwTHES
CeTka

oK OTreHa | | Cnpaeka |

OkHo Bup Bcerga cogepxut Tpu nucta: Ocu xpomatorpammsl, MeTku n LiBeTta, a B crniyqyae MHo-
rokaHanbHOM XpoMaTorpamMmbl - AOMOMHUTENbHBIM NUCT BblGop kaHana (cMm. pasgen MHoz2okaHaslbHbIe
xpomamoezpammbl/O6pabomka MHO20KaHalnbHbIX  XpomMamozpamm/Bud MHO20KaHasnbHou
XpomamozpaMMbl).

Ha kaxgom nucte cnpaea pacronoxeH draxok YcT.Bce, Npy yCTaHOBKE KOTOPOro BCe NapameTpbl,
3aflaHHble Ha NMCTe, NPUMEHSIIOTCS KO BCEM OTKPbITbIM XpOMaTtorpamMmmam, He3aBUCUMO OT TOro, pasBep-
HYTO WM CBEPHYTO OKHO XpOMaTorpaMmbl.

\NA/

ZX Bce usmeHeHusi, npousBedeHHble B OKHe Bua, mpy 3akpbiTUM XpomaTorpaMMbl MO YMOSYaHMIO
OTMEHSIOTCS, HO MOTYT BbITb COXpaHeHbl Kak B dpaine XxpomatorpaMMbl, Tak U B channe metoada npu
3anmcy Ha guck ¢ nomoLubio komang ®ann/CoxpaHuTte/Xpomatorpammy mnm /Metog,.

Ocu xpomaTorpammbl
Ha nucte Ocu XpomaTorpamMmmbl MOryT ObITb YCTaHOBJ1E€HbI CliegyLuine (b]'la)KKVIZ

MokasaTb Bce - cM. pasgen Macwma6bupoeaHue usobpaxeHusi/BoccmaHoeneHue nosiHo20
u3o6paxkeHUs1 XPoOMamozpamMmai.

KomneHcauusa pgpenda - cm. pasgen MacwmabuposaHue u3o6paxeHusiKomneHcayus
dpeligha.
CeTKa - B OKHE XpomaTorpammbl pUCyeTCcs KoopanHaTHasi ceTka.
YcmaHoeku 0nst ocu X
Onsa ocn X MOXHO 3afaTb HayanbHOe U KOHeYyHoe 3HaveHue (nons X ot u X Ao COOTBETCTBEHHO),
npy 3TOM B OKHE XpoMaTorpammbl 6yaeT npeacTaBneH yKasaHHbIA y4acToK.

Monb3oBaTenb MUMEET BO3MOXHOCTb Takke BbIGpaTb €aMHWLbI U3MEpPEeHUs B CMMCOYHOM Mone
EauHuubl. MomMyMo cTaHOApTHLIX eAUHUL (CeK, MUH, MK/, MJ, Y1cla TouYek namepeHuss Nusm) MOXKHO
3a4aTh NPOU3BONbHbLIE eAnHULbI, BbIOpaB 3HaveHne Crey. py 3TOM OTKpbIBAeTCA OKHO 3agaHue cned,.
ocel ANs BBOAA Ha3BaHWA eOQVHULbI C KaBuaTypbl.

3azaHue cney. ocel

heTka ooK X

Mocne BBOOA Ha3BaHMA eaMHWL clieQyeT BBECTU 3HAYeHUs B HOBbIX eauHuMuax B nona X ot u X go.
Mpy 3TOM, B OTNMYME OT Criyyast UCMOMb30BaHUSI CTaHAAPTHLIX €AUHUL, BbIBpaHHbIA y4acToK XpomMaTo-
rpaMMbl OCTaHETCsi TEM e, HO U3MeHUTCS MacluTab eguHuL no ocu X.

2% EgvHuubl ons ocu X, sagaHHble B okHe Bua/Ocu xpomatorpaMMbi, MCMOSb3YHOTCA MpY BbIBOAE
JaHHbIX Ha 9KpaH 1 AN rpadmka B oT4eTe, HO He Ana Tabnuy B oTyeTe!
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YcmaHoeku dnsiocu Y

[ns ocn Y MOXHO 3apaTb HayanbHoe M KOHeYyHoe 3HadveHue (nond Y ot 'Y Ao COOTBETCTBEHHO),
opHako norne Y oT AOCTYMHO TOSbKO B TOM Cry4yae, ecrnv AN METOK YCTaHOBIEeH nepekntovaTtens Abco-
noTHbIe (CM. HMUXe). Boibop eamHuy, anga ocn Y npomssogutcs B Tabnuue kaHanoB Ha nucte KaHanbl
okHa HacTtpoika metoaa (cMm. pasgen Hacmpoliika memodal/KaHanbi).

Ons ocn Y MOXHO 3agaTth pa3fuyHble CUCTEMbI METOK C MOMOLLbIO NepekntodaTtenen MeTku.

AbGconroTHbIe - 334aeTCa HWKHUA 1 BEPXHUIA Npeaen BAoNb ocu Y, pucyetca rpaduk ans abco-
NIOTHOrO 3HaveHus curHana. lNpu ucnonb3oBaHuMM knaeuw [PageUp]/[PageDown] rpaduk M MeTku
nepemeLLalnTca BMecTe.

OTHOCUTENbHbIE - HWKHUA Mpefen aBTOMaTUYeCKU YCTaHaBNMBAETCS PaBHbIM HYMO, BEPXHWUN
npegen 3agaeTcd OTHOCUTENBHO HWKHEro, rpadvk Takke pucyeTca O OTHOCUTENBHOIO 3Ha4vyeHus
curHana. lMpu ucnonb3oBaHun knaeuw [PageUp]/[PageDown] rpaduk nepemewiaetcss OTHOCUTENBHO
HenoaBWXHbIX METOK.

Het - meTkn OTCYTCTBYHKT, B OCTallbHOM aHariorm4Ho yCtaHoOBKe OTHOCUTenbHbIE.

MeTku

JInct MeTku npegHasHayeH ans Belbopa Tuna MeToK, OTMeYatoLmnx NUKM Ha XxpomaTtorpamme, a
TaKkKe HEKOTOPbIX OMNLNIA rpadnKoB.

Bua

Oou spomarorparardss - METEM l LlBe‘ra]

MeTku M4koE

 Her [~ Yer. Bee

(™~ YgepkusaHie

I PucoBaTs kamkaoym ToMKY Kpom.
™ MtiA KoMnoHeHTaS

T Mra+  |konuermpauus -

[ Bas0Baa MuHMA K kK

[~ He cosauHATE To4KK

Mapkepkl kaHaNa

* Tpu cTapre
[ 3aceuk HA BAZ0B00 MMHLM

[~ Metka ecerna BuaHa £ Burny

ak | OTreHa MpHMEHHTE Cnpaexa

Memku nukoe
pynna nepekntoyaTenemn, C NOMOLLLIO KOTOPbIX 3a4aeTcs OAMH U3 BO3MOXHbIX TUMOB METOK MUKOB.

HeTt METKWN OTCYTCTBYIOT

Homep nuka NopsAKOBbIN HOMEP MNWKa, YCTaHOBMNEHHbIM NPY pa3meTke
YaepxuBaHue napameTp yaepXMBaHUs, ONpeaerneHHbIN Npu pasMmeTke
Mmna komnoHeHTa NMSA KOMMOHeHTa u3 Tabnuubl KOMNOHEHTOB (CM. pasgen

Konu4yecmeeHHbIlU u kadecmeeHHbIU aHanu3s/lIpoyedypa epadyupoeku:
nepesbili aman/Tabnuya KOMMNOHEeHMOoe)

Uwms + [none] NUMSA KOMMOHEHTa + JaHHble 13 BbibpaHHoro ctonbua Tabnuubl NMKOB (CM.
pasnen Omyem/Ta6nuya nukoe[x3])

@naxku onyutli pucoeaHus epaghukos

BasoBasi nIMHUA U ycTaHaBnuBaeT pucoBaHne 6a30BON MUHUM U JIMHWIA pa3geneHuns MMKoB
nuKu

3ace4ku Ha yCTaHaBnMBaeT pucoBaHMe 3aceyek B ToO4Kax Hayala u KoHua NmMKoB.
6a30BOM NUHUN ABTOMAaTMYECKM OTMEHAETCS, €CINN OTMEHEHA npeabigyuiada onuna
MeTka Bcerga yCTaHaBnMBaeT pucoBaHMe METOK B npeaenax okHa. I'IpM OTMEHE METKMN
BUOHa PUCYOTCA HaQ NMUKaMnM U MOTyT YXO4UTb 3a BEPXHKOK rpaHuuy

PucoBaTb Kaxayl  ycTaHaBNMBaeT PUCOBaHME KaxaoM TOUYKM XpoMaTorpammel. Ecnm umcno Touek

TOUYKY XPOM. XpoMaTorpammMbl NPeBbILIAET YMCIIO NUKCENeN, HECKOMbKO TOUYEK MMET Ha
aKpaHe ofHy koopamHaTy no ocu X. Mpu oTMeHe onuumn pucyeTcst ofiHa Touka,
COOTBETCTBYIOLLAA CPEAHEMY 3HAYEHUIO

He coeguHatb OTMEHSEeT CoeANHEHNEe ToYeK rpadmka, COOTBETCTBYHOLLMX OTAEMbHbIM TOYKaM
TOYKHN XpomaTtorpamMmmbl
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Mapkepbi kaHana
prnna nepeKmoaneneVl, C NMOMOLLbIKO KOTOPbIX 3agaeTcqa MeCTo, rae nNnnMuyTca MMeHa KaHalloB.

Mpwu cTtapTte MMeHa KaHamnoB NULLYTCA B Havarne nog fIMHUsIMM COOTBETCTBYIOLLUX rpadonkos
B yrny MMeHa KaHarnoB NULLYTCA B NPAaBOM BEPXHEM YTy OKHa B nopsiake
cnepoeaHus B Tabnuue kaHanoB (pasgen Hacmpoliika memodal KaHanbi )
LiBeTa
Jluct LiBeTa npeaHasHaveH Ang Bbibopa LUBETOB OTAEMbHbIX 31EMEHTOB OKHA.

CeoncTEa: Brug

[0]e7] xpomaTorpaMMH} bMeTky Leeta l

Hate o LWkprHa AMHMKM
Paon |
Ocu

Bazoeasn nuHKa 1

$oH oo crapTa 2 (B % OT BEICOTE

KaHan 1 3 AN wpehTE)

KaHan 2 4

KaHan 3 ] 4

Kanan 4 G F/ARN 38NMCATL KaK OCH.

KaHanb 7 FARN

KaHaﬂ 6 1 S T T T T T T T T 1

Kanan 7 v 1 2 3 4 % 6 7 8 opmm MTETE OCHOBHHE
(0] ‘ OTMeHA | MpHHEHKTE | Cnpaeka |

OnemeHT, ons KOTOpPOro npon3BoanTCA yCTaHOBKa LiBeTa, BbI6VIpaeTCF| 13 Crnncka.

Hutb HUTbL Kypcopa

®PoH OKHO nayLLlen nnn 3aBepLUeHHON XxpomMaTorpamMmmbl

Ocu OCM, METKM LLKanbl U eQnHULbI U3MEPEHMS

BasoBas nuHusa 6a3oBasi NMMHUS 1 3aCeYKU Ha HERN; NNHWN Pa3fereHns NMKoB.

®doH pgo cTapTta OKHO [0 3anycka xpomMaTtorpaMmel (Mpu BHELLHEM CTapTe)

Kanan 1 ONs Kaxgoro u3 8 kaHanoB: rpaduk, MMs KaHana, a Takke MeTK/ NUKOB AN
mekyu,e2o kaHana (pasgen MHozokaHasnbHbIe

Kanan 8 xpomamozpammbl/O6pabomka MHO20KaHal/lbHbIX XpoMamozpamm/Bud

MHO20KaHasIbHOU XpoMamozpaMMmbl).

KHonka BbiGop oTkpbliBaeT cTaHgapTHyi namutpy MS Windows ana BbiGopa useTa, obpaseu
KOTOPOro NoKasblBaeTcs PAOOM C KHOMKOW.

Liser

OCHOEHEIE LEETE:

B M NN
H [N
B ..

o [Ins BbiGopa LBeTa LWeNKHUTE MbILbio Ha TpebyeMom obpasLie n Haxmute kHonky OK.

[na HarnsgHoro npeacTaBfieHns BHOCUMbIX M3MEHeHW B LeHTpe nucTa pacnonaraeTcs rnorne ¢
(hparmeHTOM XpomaTorpaMmbl, COAepKaLlee BCe 3NIEMEHTbI OKHa.
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[na ocelt 1 kaHanoB, KpOMe LIBETOB, BO3MOXHO Takke 3afaTb TOMLMHY NMUHMKM, 3a4aB ee B norne
LWunpuHa nuHmm (B % OT BbICOTHI WpKUdTad).

e JloOble ycTaHOBKW, caenaHHble Ha nucTe LiBeTa, MOXHO Ha3HaA4MTb OCHOBHbLIMM, HaXaB KHOMKYy 3anu-
caTb KaK OCHOBHbIe. OTO 03Ha4aeT, YTO UMEHHO OHU ByayT MCNONb30BaThbCH B AanbHEWLLEM AJ1s1 BCEX
BHOBb perncTpupyembix xpoMmaTtorpamm. NHOMBMAYanbHbIE YCTAHOBKM M0OO XpomaTorpamMmmbl MOXHO
3aMeHUTb Ha OCHOBHbIE, HaXaB KHOMKY YMTaTb OCHOBHbIE.

2X MMpu BbiGope LBETOB HEOGXOAVMMO MOMHUTL, YTO (POH XpoMaTorpaMMbl Mpu rnedatn Bcerga Gyoet
GenbiM, HE3aBNCUMO OT YCTAHOBOK B OokHe Bupa. Noatomy, ecnu npegnonaraetcs nevatatb rpadumk
XpoMaTtorpaMmmbl, He pekoMeHayeTCs BbloupaTb ANa NMHUA CBETMbIE LBeTa (KenTblin, ronybown v np.),
TaK Kak OHM ByayT nnoxo BuAHbI Ha 6ernom coHe.

MacnopT xpomaTtorpammbl

I7acnopm XpomaTtorpamMmmsbl - 3TO 4aCTb MeTOoda, BKro4atrouwada nosyiHoe onnmcaHmne I'Ip06bl n ycnoavu7|
aHanusa. [lnanoroBoe OKHO I'IacnopT MOXHO peaaktnpoBsaTtb B noboe BpemMA, B TOM 4HUCIe N BO BpeM4d

npvema faHHbIX, Bbi3BaB onuuio meHio MeTtop/lacnopT vnu LIENKHYB MbILIKOW MO MMKTOrpamme .
[MacnopT coCTOMT M3 HECKOMbKUX pasfdenoB - AManoroBbIX NUCTOB, GONbLUMHCTBO M3 KOTOPbIX BXOAUT B
OvnanoroBoe OKHO 3anycK aHanusa, MosiBnsiolleecss Mpu crapTe xpomartorpammbl. CoctaB nonen
HEKOTOPbIX JIMCTOB 3aBUCUT OT TunNa XpomaTtorpadmyeckoro mnpoLecca, KOTopbi Bbibupaetca
nonb3oBaTerneM B crneumansHoM okHe Tun npouecca (cM. pa3gen Hacmpolika uHmepgbelica ).

2X& HekoTopble napaMeTpbl, BXoAsLIMe B onucaHue npobsl (O6bem, PasseneHue), ctonbusl (BH.Junam.,
OnuHa, Pasmep yactuu) n antoeHTa (IMoTok) ncnonb3yloTca ganee npu pacyetax.

Obwue

JNiuct O6wWmMe coaepxMT CBOAKY OOLWMX [AaHHbIX nacropta Xpomartorpammbl. [Mpu  3Tom
OOMbLMHCTBO AaHHbIX NPUBOAUTCS ANS MHPOPMaLMM U HeOOCTYMHO ANS pedakTUpoBaHus 3gecbk. Jlnct
O6uwue BXOOMT Takke B COCTaB AManoroBoro okHa 3anyck aHanusa un Hactpouka metopa.

Ceomcrea: MacnopT

Owme lﬂpuﬁa] KDJ‘IDHKﬂ] SHHJEHT] KUMMEHTapMH] KypHan METEI.D.ﬁ] KypHan .ﬂaHHblxl

JAlEE] |1D—50ppm Stdd MponomaT.: MIAH
METOM, CAMLCWT Bifethodsidreipunk mbw
OAHHBIE: chibyneTuxpom 1.7DATAYG 229151 9.CHWY
HaTa/eper: 29.02.1996 15:19:14 Sanucana: 16.04.2007 13:36:42
MPaoyHPOBOYHER TOYKA
MonezoeaTens: MNananuzs: 130
Oetextop  Leitfohigkeit Neouspem: 01

Ok | OTrMena | | Crpagka |

Nwmsi: KpaTkoe MMsi Xxpomartorpammbl (40 255 CMMBOSOB), UCMOSMb3yeEMOE MNpPU OUCKOBbIX
onepauusix YTeHuUs/3annucy, a Takke 3arosfloBOK, MOSIBMSLWMIACA KaK Ha3BaHWE OKHa
XpomaTorpamMmmbl (15 nepBbIx CMMBOMOB).
Ecnn wnpet ouepedsb (cepusi xpomatorpamm), 3arofioBok OGepetca u3 Tabnuubl
ovyepeaen

lpodomkum.: NPOAOIMKUTENBHOCTL XpoMaTorpammbl. [JaHHOe norne MOXeT pefaKkTMpoBaTbCs Mpu
3anycke MeToda wnu BO BpeMs aHanu3a. B aTom criydyae OHO conepXuUT 3asi8/ieHHyHo
npodormkumernsHocms cbopa AaHHbIX. Ecnn npouecc cbopa AaHHbIX 3aKOHYEH, none
COOEPXUT pearibHyr Mpooo/mKUMebHOCMbL XpoMaTorpaMmbl. [pogomKkMTenbHOCTb
usmepsieTcst 8 eQuHuyax yodepxusaHusi, BblOpaHHbIX Ans ocu X (CeKyHObl, MUHYTHI,
MUKPONUTPbI, MUIITUIIUTPbI, YACTIO N3MEPEHUN).

Bbibop eanHuL, - yepes meHio Bua/Bua unu nukrorpammy @

Memod: nonHoe nvisa danna MeToga, UCnosib30BaHHOMO ANs NofyvyeHus n obpaboTku
XpomaTorpammei.

6 B oTimmune ot onuuit okHa Buji, KOTOpBIe MOTYT 331aBaThCsl HHAMBHIYAIBHO JUIS KAXK/0i XPOMATOrPaMMBbI,
mapaMeTpbl HIPUPTOB YCTAHABIMBAIOTCS €IMHOOOPA3HO IS BCEX XpOMATOrPaMM U 3aatoTcs B MeHI0 [J106aiabHbIe
nacrpoiiku (cMm. Ipunoscenue 5).
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Xp-ma:

Lama/spems:
3anucaHa:

I'pad.moyka:

lNonb3o08amerib:
Hemexkmop:

Kanarnos:
Ne ananusa:

Ne e ouepedu:

Mpoba

Kaxgas xpomatorpaMmma COOepXXUT JI0KaslbHyt0 KoUK MEeTOAa, KOTOPbIN MOXET BbITh
Npon3BOSibHBIM 006pa3oM MoaMdpUUUPOBaH Monb3oBaTenemMm W, Takum obpasom,
oTNM4aTbCs OT coepalleroca B otaenbHom danne mertoga. Ecnu takme pasnuuunsa
HexenaTenbHbl, MOXHO 3abnokupoBaTb psiq NapamMeTpoB MeToda OT W3MEHEHMs,
YCTaHOBMB YPOBEHb 4OMYCKa ]Hopmaanb/U \(CM. pasgen Cucmema 6e3onacHocmu).
MpuynncaHHoe K gaHHOW XpoMaTtorpammMe UMsi MeToda MOXHO M3MEHUTb, XOTS 3TO U He
pekoMmeHayeTcs Aenatb BO usbexaHuwe nyTaHuubl. [ns Takoro M3MeEHeHWst U3 OKHa
XpomaTorpaMmmbl cnefyeT 3anucaTb METOA noA ApYrMM MMEHEM C NOMOLLBIO KOMaHAb!
®ann/Coxpanuts/MeToa.

umsa cpaina xpomaTtorpammbl (C ykasaHWMEM MOMHOrO MyTW - cM. pasgen Hacmpolika
memoda/O6pabomka). PopmupyeTcs aBTOMaTUYECKM M3 BPEMEHM M AaTbl 3anycka
XpomaTtorpammebl (CM. pasgen ®Palsibl xpoMamozpamMmm).

ata U BpemMsd 3anycka XxpomMaTtorpamMmmebl. 3anonHaeTcst CMCTeMON N He penakTnpyetca.

Jata u BpeMmsi MOCNegHer 3anucu XpomaTtorpammbl (NocrnegHss pepakuusi). He
penakTupyeTcs Nofib30BaTeNeM.

YPOBEHb rpaJyvpoBKN (HOMEpP rpagyvpOBOYHOM TOYKM), Ha KOTOpbIN ByayT 3aHeceHsl
AaHHble. PabounM (aHanuTuyeckMm) xpomartorpaMmam cooTBeTcTByeT 3HauyeHue O.
Moka xpomaTtorpamma He 3akoHYWnacb, €ro MOXHO W3MeHWTb. [locrne okoHYaHus
XpomaTtorpamMmbl 9TO MOXHO cAenaTtb, OOHOBNSAS TPebyemylo rpaayvpoBOYHYIO TOYKY
Uy Npu NakeTHOM nepecyeTe.

NMA TeKylero nonb3oBartens. EepeTc;l CUCTEMOWN U3 CrnMcKa Nosnb3oBaTenen B COOT-
BETCTBUN C BBEOEHHbLIM rnaposiem.

Ha3BaHWe geTekTopa. 3anoriHAeTCsl CUCTEMOM B COOTBETCTBMM CO 3HAYeHWeM, ycTa-
HoBNneHHbIM B none Uma getekropa okHa HacTtponka metoga/iamepeHue.

4YMCMO KaHasnoB NprMema AaHHbIX B AaHHOW XpomaTtorpamme. 3anonHAaeTcs CUCTEMON B
COOTBETCTBMM CO 3Ha4YeHuem, YCTaHOBIeHHbIM B none Ynucno kKaHanoB OKHa
HacTtpownka metoga/MamepeHue.

HOMep TeKyLlero aHanumsa. Bepnetca ckBosHas HymMepauuna BCeX NoJTy4eHHbIX XpomMaTo-
rpraMm C MOMEHTa YCTaHOBKU CUCTEMbI MyﬂmeXpOM. 10T napamMmeTp HeOoCTyneH
On4a peaaktTupoBaHUA nonb3oBaTtenem.

HOMEp Tekywen xpomartorpammbl B odepean. [lpeacrtaBnser cobov  Opobb:
TeKyLLMI HOMep XpomaTorpammbl/obLLee KONMYecTBO XpoMaTorpaMmm B ovepean.

Jlnct Mpoba - 370 YacTb nacrnopma xpoMatorpammMbl. OTOT MIUCT BXOAUT TaKKe B ANarioroBoe OKHO

3anyck aHanu3a.

UHo 1, UHgbo 2
Obbem:
PaseedeHue:

Ne npobupku:

Ceomncrtea: Macnopr
OGwMe HpoﬁalKonoHKa 3nwenT | KoMMerTapui | HypHan MeTona H(HpHan.ﬂaHHblxl
MHpo 1: ‘
WHeho 2: ‘
Oaver:|1 mkn  PaseeneHue: |1 N oposupkun: |0
Konuuecreo: |1 CraHoapT | ﬂ kon-eo (100
Hata/epersa 0TE0PE NPOGE (ECAM OTAMYEETCA OT BPEMEHM MHEEKLMI): Hoprupoeka:
A P ELLE 15 19 14 100
Ok | OTreHa | MoHHMEHKTE | Crpagka |

obLee onuncaHwe Npobbl, 2 CTPOKkM Ao 255 3HaKOB Kaxxaasi.
06bem Npobbl B MUKPONUTPaXx, MO YMOMYaHWIO paseH 1.
pa3sBegeHune McxogHoro obpasua, no ymonyaHuio pasHo 1.
HOMep no3muun asTocamnnepa ans otbopa TekyLen npoboi.
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Konuyecmso:

CmaHdapm:

Kon-so:

KONMMYeCTBO MCXOAHOro obpasua (Mcnonb3yeTcss B HEKOTOPbIX (hapMaueBTUHECKMX
MeToaukax)’, No yMonyaHuio pasHo 1.

cnuco4yHoe none Ans Belibopa ctaHgapTa (MpU NCMONb30BaHMN METoAAa BHYTPEHHETO
CTaHdapTa) M3 4ucna KOMMOHEHTOB, BHECEHHbIX B Tabmnuuy KOMMNOHEHTOB (CM.
pa3gen KonuyecmeeHHbIl u kadecmeeHHbIl aHanu3/Tabnuya KOMMNOHeHmMoas).

KONM4yecTBO CTaHAapTa, no ymonyanuio pasHo 100.

22X Ecnu uaet cepus aHanu3oB, BCe NepedncrieHHble napameTpbl 6epytcs ns Tabnuubl ouepeamu.

2%  3Hauenus nonein O6bem, PasseneHne, Konmyectso, Kon-Bo BHYTpeHHEro ctaHaapTa MCnomb3yTcst
npu pacyeTe KOHLLeHTpaLMiA, NOSTOMY BO U3bexaHne owmMbOoK 9TU Nonst AOMKHbI ObITb 3anOMHEeHbl 40

OKOHYaHuA XxpomMatorpamMmmbl.

Lama u epems
ombopa rnpobbi:

Hopmupoeka

Nno ymMmon4aHMio B MOMEHT 3anyCka XpomMaTtorpamMmwvbl nporpaMmmMa BBOOUT B 3TO none
TeKyllee 3Ha4vYeHne gatbl U BpeMeHU, Nocrie 4Yero nosib3oBartesyib MOXET BHECTU
HeobxoaMMble U3MEHEHNS, KOTOpble aanee 6y,u,yT COXpPaHEHH.LI.

[0Ns1 BELecTBa, COCTaB KOTOPOro AOMKEH OblTb onpeaeneH npy BbINOMHEHUM OAHHOTO
aHanwusa, ot obLero konm4ecTea BellecTsa B npobe, % (no ymonyaHuto pasHo 100).

KonoHka. Kanunnsap

TpeTbuM NMCTOM facropma xpomartorpaMmmbl Asnsietcs nuct Konoxka (ans KX nnm MX) unu
Kanunnsap (ans K3, cm. pasgen Owubka! icmoyHuk cebiriku He HalifeH./Owubka! lcmoyHuK cebiniku He

HatideH./Owubka! MlcmoyHuk ccblnku He HalideH.).

Howmep:
Br.[uam.:
[nuHa:

CopbeHm:
Pasmep yacmuy;

lNopucmocme:

MacnopT E]

Dlﬁu.lue] Mpotia  KonsoHka laﬂDEHT] Kommemapun] AypHan METU.U.a] AypHan ﬂaHHbm]

Hotep: BH. Ouara.: |2 (o] Dauna: B0 kA

CopfeHT:

Pasmep wactiu: |5 B MopuctocTe: |70 4
MpearonoHka [YoTaHOEWTE 4nkHY = 0 NpH oTCYTCTEMM)
EH.Luara.: |2 Pt Haura: |0 el
QK | OrraeHa | | Cnpaexa

CEPUMHBIN HOMEP KOJOHKK, A0 12 cMMBOMOB.
BHYTPEHHUIN ANaMETP KOMOHKM B MUMNMMeTpax.

AnNvHa KOMoHKK B MunnumeTpax. Mcnonb3yeTtca Ansa pacyeta IMHENHOW CKOPOCTU
noaBWXHOM dhasbl U 3PPEKTUBHOCTU KOMOHKM Ha eAUHULY AFVHbI.

onucaHue copbeHTa KOMOoHKK, Ao 255 CUMBONOB.
pas3Mep 4yactuy, copbeHTa B MUKPOHAX.

Wcnonb3ayeTcs ana pacyeta npMBeOeHHON BbICOTbI TEOPETUYECKOW Tapernku

Xapaktepuctunka copbeHTa = % reomeTpmyeckoro obbema KONMOHKM, 3aHUMaeMbI
antoeHToM. Ncnonb3yeTca ans pacyeta MepTBOro BpemeHu. lNone goctynHo Ans
BBOJA [aHHbLIX TOMbKO Mpu BblbOpe MeToda pacyeTa MepTBOrO BpeMeHu M3
mepmeozo obbema (cM. pasgen Hacmpotlika memodal @opmyibi).

2% Takve napameTpbl kak BH. Ouam., OnuHa, MepTBbii 06beM M Pasmep 4YacTul MCMOnb3yloTca B

panbHenwem npu pacyetax.

lpedkonoHKa:

BH. Juam.:
[nuHa:

BHYTPEHHUI AMaMETP KOINOHKM B MM.

AnnHa KOJTOHKKN B MM (ecnm HeT NPeKOJIOHKK, YCTaHaBInMBaeTCA 3Ha4eHne 0).

IntoeHT. ['a3. dnekTpodopes

YeTBepTbliM NTIMCTOM r1acriopma XxpomMaTorpammbl aBnsetca nuct dntoeHT (Ana XKX), Mas (ana NX)
unu Anektpodopes (ana K3, cm. pasgen Owubka! lcmoyHuk cebinku He HaldeH./Owubka!l MecmoyHuk

7 Mosxet GbITh HCIIOTB30BAHO TAKXKE B KAUECTBE HOPMUPYIONIET0 Kod((HIHEHTa, HATPUMED, TIPH OTPeIeTCHIN
CoJlepKaHUsI KOMIIOHGHTA Ha CIMHUILY Beca 00pa3iia, UCIOIb30BAHHOIO IS IPUTOTOBJICHUS POOBL.
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ccebliiku He HatdeH./Owubka!l icmoyHuk ceblniku He HalideH.). Nlnctel dnroeHT u a3 nvetoT ognHakoBbIn
Habop nonew 1 oTNMYalTCS TOMbKO 3arofoBKamu.

Macnopr
Dﬁume] I'Ipoﬁa] KonoHea 30T | KommeHrapui | KuypHan metona Xgpﬂannaﬂﬂblxl
MNogek#HaA dasa
&
B |
C |
b
Oorok: (0.0005  randmiuH HaeneHue: |24 MMa Tewn.: |20 C
ak | OTreHa | | Cnpaeka |
Macnopr

Dﬁu.lue] I'Ipoﬁa] Kononea a3 l Kommerrrapun] AupHan METU.U.a] AuypHan naHan-:l

Iaz - HocHTENE

& |
B |
c |
o
Moror: (0.0005  randtun HaeneHuwe: |24 MMa Tern.: |20 C

ak | OtreHa | | Crnpaeka |

A,B, C,D cocTtaB noaBwxHon dasbl B Hacocax A, B, C, D (XKX) nnn kKOMNoHeHTbl ra3oBov cMecu (FX)\
lMomok obbemHasa cKopoCTb NOABWXHOM hasbl B eAMHULAX, 3afaHHbIX B OkHe O6me HacTpOMKM
lNpunoxeHue 1, pasgen [Qpyaue Hacmpoliku/EQuHUUbI XpomMamozpaMMbl).
Mcnonb3yeTca Ansa nepexoda OT BPEMEHHbIX eQUHUL, YOePXUBaHMS K OO beMHbIM.
HaeneHue paBneHne Ha BXxode KOMOHKU B eAuHMLAX, 3a4aHHbIX B OkHe O6LmMe HaCTPOMKU (CM. TaM xe)
Temr. TemnepaTypa TepmocTaTa KonoHku, °C
KommeHTapuin

Jinct KommeHTapui npegHasHavyeH gns BBoga OOMOMHUTENbHON MHGOPMaLMK, He Bolledlen B
apyrve pasgenbl nacnopta. O6beM BBOOMMOTO TEKCTA MOXET COCTaBNATb HECKOSIBKO NeYaTHbIX CTPaHuL,.

XypHan meToga
Ha nucte )KypHan MeToda aBTOMaTU4eCcKn (*)VIKCI/IpyPOTCH BCe N3MEeHeHNd, BHOCUMbIe B MeTOoA.

CeomcTea: MNacnopTt

Oﬁu.l.me] I'Ipuﬁa} KUnUHKa} SHHJEHT} KommenTapui KUpHENMETOOR | ¥ ypHan ,D.aHHbD(I

12.04.2007 17:59:10 Xenie
by neTHXpom MK-MHTerpatop 1.70d Fel 21 2007 15:11:38

12.04.2007 17:59:13 Xenie
MyneTrxpom ME-MHTErpaTop 1.70d Feb 21 2007 15:11:38

NOBEEMTE KOMMEHT SR | OuKCTHTE |
oK | OTreHa | ‘ Cnpaeka ‘

Mpun OTKPBITUM XpOMaTOrpaMMbl UNN METOAA aBTOMATUYECKN 3anNUCbIBalOTCS CreayoLwne AaHHble:
harta u Bpems;
hamnnusa nonb3oBaTtens;
JaHHble ucnonb3yemon Bepcun nporpammbel MynsmuXpow;
a Takke coobuieHns 06 owmbKkax, ecriv OHU BO3HMKIIN NpU YTeHnn danna.
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Ecnun HuKakne nsaMeHeHuUst B METOL He BHOCSITCS, MPU 3aKpbITUM METOAA UMM XpoMaTorpaMMbl 3Ta 3anucb
OygeT yaanena.

Mpy BHeCeHMN NMOBOro USMEHEHUSI B METOA aBTOMATUYECKN 3aMNMCbIBAOTCA criefytolime AaHHble:
AaTa v Bpewms;
UMs1 NONb30BaTENS;
XapaKTep BHECEHHbIX U3MEHEHWIA;
UMSI XpOMaTorpamMmbl-NpoTOTUMNE, €ClM METOA 3anvcbiBarncs Nog HOBbIM MMEHEM MpPU BHECEHUU
N3MEHEHUIA B XpOMaTorpaMmy;
UMs goaina, B KOTOPOM Bbifn 3anmcaHbl USMEHEHHbIE AaHHbIE.

B npoTokon Takke MOXHO BHECTU MPOM3BOSbHbIN KOMMEHTapUiA, HaxaB KHOMKY Jlo6aBUTb HOBbLIN.
Mpy aTOM OTKpbIBaeTcs OkHO HOBBLIN KOMMeHTapuii, B KOTOPbLIN CriedyeT BBECTU TEKCT C KraBmaTypbl U
HaxaTb kHorky OK. Mpu 3anuncy koMMeHTapusi 4ata u uMs nonb3oBaTens 4o6aBnAlTCS aBTOMaTUYECKN.

HoBbIM KoMMeHTapHH

Hata & Bpers: [MNone3o0EaTEnL:
05.06.2007 10:56:50 =enie

TeKcT:

Monb3oBaTtenb ¢ NpaBaMu agMUHUCTpaTOPa MOXET NOMHOCTLIO YAanuUTb 3anucy NPoToKona, Haxas
KHOMNKY O4ncTUTb. MNpn 3TOM Takke OTKpoeTCs OkHO HOBbIN KOMMEHTapUiA (TEKCT KOMMEHTapKS MOXHO He
BBOAMTL). [Mpn HaxxaTum kHonkn OK 3TO OKHO 3akpblBaeTcsl, a Ha MecTe yaarieHHbIX 3anuceit nosiBnsieTcs
€OWHCTBEHHAas 3anucb C 4aTON U UMEHEM MOoNb30BaTeNs, KOTOPbINA BbIMOMHWM 3Ty Npoueaypy.

KypHan gaHHbIx

Ha nucte )Kypl-lan AaHHbIX aBTOMaTU4YeCKU (*)I/IKCVIpyIOTCFl BCe W3MEHeHud, BHOCUMMble B
XpomaTtorpammy.

Ceomncrea: Macnopr

OﬁLIJMB] I'Ipoﬁa] KonoHKa] DnwenT | KoMrenTapui | KypHan metoga  AdpHan .ElaHHbIXl

12.04.2007 17:59:10 Xenie
MyneTuxpom MKl HTerpaTop 1.70d Feh 21 2007 15:11:38

MakeTHEIE nepecdeT Mz EAProgram Files\Ampersand Ld\yne Tixpom 1. 24DATAldrp bar

12.04.2007 17:59:10 Xenie
Mzmenen: Mpanyuposka;
Data sawed to disk file EAProgram FilestAmpersand LMy ne Tixporm 1.240AT AVg2291619.CHW

NoBAEUTE KOMMEHTPMEA |

Ok | OtreHa | ﬂpHﬁBHHTb| Crpaeka |

I'Ipw 3anncum XxpomatorpaMmmbl BHa4ane co3gaeTcd 3anncb, cogepikallada Mchopmau,mo O paBHOMED-

HOCTU npunemMa [aHHbIX, a TakkKe cBedeHud 00 owwmnbkax perncTtpaumm nx ncnpasrieHnun B Tex clydasx,
Korga 31O BO3MOXHO.

Mpu OTKPLITUM XpOMaTOrpaMmbl UMM METoAa aBTOMAaTMYECKMN 3annCbIBalOTCA CreayloLne AaHHbIe:
AaTa v Bpewms;
hamunus nonb3osaTens;
[aHHble 1cronb3yeMoi Bepcum nporpammbl MynsmuXpom ;

Ecnun Hukakne nameHeHus B MeTo[ He BHOCATCA, NpU 3aKpbIiTUKN MeToda Unmn XpomaTtorpamMmmbl 3Ta 3annucb
OygeT yaanena.

|_|pI/1 HeceHun Ndoro N3MeHeHus B XpomMmaTtorpaMmmy aBTOMaTtuU4eCKM 3anmncbiBaroTCA cneaywne gaHHble:
naTta n Bpem4d;
MM4A NoJN1b30BaTENA,
XapaKkrtep BHECEHHbIX N3MEHEHNIA;
nMa d)aﬁna, B KOTOPOM ObInNn 3anMcaHbl N3MEHEHHbIE AaHHbIE.

B npoTokon Takke MOXHO BHECTV NMPOU3BOSIbHBIA KOMMEHTapPUIM CMOCOGOM, ONUCAHHBLIM B Npeablay-
LemM pasgere.
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Mpwn co3gaHum Konmm XxpomaTorpaMmbl BCE AaHHblE NMPOTOKOSIa COXPAHSIOTCS, a Npu 3anycke HOBOM
xpomartorpammel (komaHaa U3smepeHuel/llepesanyctutb MeTod) NPOTOKOM MOMHOCTLIO OYMLLAETCS.

Hactpounka metoaa

Hacmpolika memoda - 370 YacTb MeToAa, XpaHsilias napamMeTpbl HACTPOMKU TakUX ornepauuii Kak
npuem [OaHHbIX, PUNbTPaUMs LWYMOB, AEMCTBMSA MO OKOHYAHMM XPOMAaTOrpamMmbl, @ TaKKe OCHOBHblE
pacyeTHble (POpPMyIbI.

Inanorosoe okHo HacTpoiika MeToaa MOXHO OTKpbITb KOMaHZo MeToa /HacTpoiika meToga munu

LeNYKOM MbILIKOK No nukTorpaMme B&. OkHo HacTpoiika meTola COAEPXWUT HECKOMbKO pasfenos -
OManorosbIX NNCTOB, NEPBLIM U3 KOTOPLIX Tak Xe, Kak 1 ans okoH MacnopT 1 3anyck aHanusa, siBnsieTcs
nmuct O6wume (cm. pasgen MMacnopm xpomamozpammbl/O6uue). Hekotopble nucTbl okHa HacTpoika
MeToAa BXOAST Takke B ANanoroBoe OkHO 3anyck aHanu3a, nosiBMsitoLLeecs Npy ctapTe XpomaTorpamMmmb.

N3mepeHne

Nuct UsmepeHue ananoroeoro okHa HacTpoika meToaa npeaHasHayeH Ans peaakTUpoBaHUs U
KOHTPOINSI HEKOTOpbIX O6LMX MapamMeTpoB, onpedensiowmx npouecc cbopa AaHHbiX. Jluct UsmepeHue
BXOAUT Takke B COCTaB [AMarioroBoro OKHa 3anyck adanusa, MosiBNAOLWEerocs npu  3anycke
XpomaTtorpammbil.

CeoMcTea: Hactpolka Metoga
Ogupme M3mepeHue lKaHal‘lbll PUALTREI Oﬁpaﬁama] chpMHﬂb\]
Cratve:  [oToB Hrs DeTekTona
|ADCT714

YactoTamam.: 999 TUKICEK
NennTent 4acToTs: T ALTT: ADCT714

WHTenmelc COM1
Peirn aanveka:

Sanden#Kka cTapTa: MH Katanei chl

-
Ok, | OTMeEHA | | Crnpaeka |
Cmamyc coobLleHne CUCTeMbl O TeKyLleM COCTOSHUM Xpomartorpaduyeckoro npouecca
(cMm. Owubka! lcmoYHUK cceblniku He HaldeH.).
Hacmoma u3m. NMHAOPMUPYET O YacToTe coopa AaHHbIX AN XpoMaTorpammbl. 3aBncnt oT Tuna ALIM
n napametpa [lenuTtenb 4acToThbl.
Henum. yacmomesi onpegenseT, BO CKOMbKO pas yacToTa fnpvema AaHHbIX AN TeKyLLen XpomaTorpaMmbl

MeHbLLe MakcuManbHon Ang gaHHoro ALM. 3HaveHne genutens 4acToTbl MOXHO
HenocpeacTBEHHO M3MEHUTb MpU pefakTMpoBaHUM MeToda WnM Npu 3anycke
Xpomartorpammbl. [Ons yxe MNOMy4eHHOW XpomaTorpamMmbl MCMOMb3ynTe ONuuIo
O6paboTka/Ewe/CxaTtne gns onpegeneHns onTMMarnbHOro 3Ha4YeHus genvrenst
YacToTbl. 3Ha4YeHne genuTens BolbupaeTcst Tak, YTOObI CaMblil Y3KWIA MUK coaepkan
He meHee 30 Touek.

3aaep)KKa cmapma 3afepXka CTapTa XpomMaTtorpammbl MO OTHOWEHUKD K MOMEHTY ee 3alnyCka
onepaTtopom. |_|pl/l npunemMe [[OaHHbIX MO npowecTBun YKa3aHHOIo BpeMeHU
npoucxogunTt CGpOC K Ha4any oTc4yeTta BpeMeHW, paHee MNoJlydeHHble OaHHble He
COXpaHAKTCA.

Pexum 3artycKka crnocob CUHXPOHM3aUMn 3anycka XpoMaTorpamMmmbl. Pexum 3anycka MOXHO
M3MEHUTb NP peaakTUupoBaHUM MeToaa Ui Xe npu 3anycke xpomartorpammeol.

PyyHol XpoMaTorpamMMma 3anyckaeTcs cpa3sy e npu Haxatum kHonku OK
B OkHe 3anyck aHanusa. [lpu 37Ol YCTaHOBKE 3anyck Takke
npoucxogut no komaHae WamepeHue/BHewHun ctapt unm

HaXXaTun KHOMKK ﬁ

BrewHul c6op OaHHbIX HA4YMHAEeTCs TOMNbKO MOCMe 3aMblKaHUS KOHTAKTOB
KHOMKN OMCTaHLMOHHOIO 3anycka Uu.
BHewHuti cmon yCTaHOBKa [aHHOro driaxkka [aeT BO3MOXHOCTb 3aBepLUeHWsi XpoMaTorpaMmbl

MOBTOPHBIM HaXXaTUEeM KHOMKW BHELUHEro 3arnycka 1 yaepXMBaHUM ee B TedeHue
BPEMEHM, HeobxooMMOro Ans npuema He MeHee 25 Toyek xpomartorpammebl: 2,5
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cek npu yactote cbopa 10 'y unm 1 cek npu vactote 50(60) Ny (He3aBUCUMO OT
YCTaHOBKW AENUTENS 4acToThl).

Ums demekmopa HasBaHue geTekTopa (Tvn AeTekTopa, AnvHa BOMHbI U T.4.). [pon3BonbHO onpedens-
eTcsa nonb3oBartenem, Hanpumep, YO254 um nnu JAI.

Tun AU TmMn AL 3 ogHoumeHHoro nonsa okHa Hactpownka AL (cm. Owubka! MicmovHuk
cebliku He HatideH.! Quiubkal MlcmoyHUK cebinKu He HaldeH. ).

Unmepabelic nopT, K KOTOpoMy noakrtodeH AL,

Kanarnbi MMeHa KaHaroB, UCMOfb3yeMble AN NpMema aHHbIX.

KaHanbl

INuct Kananbi cogepxuT Tabnuuy kaHanos (cMm. Owubka! lecmoyHuk cebiriku He HatdeH./Owubkal
UcmoyHuk ccbinku He HalideH./Owubka!l lcmoyYHuK ccbifiku He HaldeH.), B KOTOPYH MOXHO BHOCUTb
M3MEeHeHus, BusLWMe Ha Bua Xxpomartorpammbl. Kpome Toro, B Tabnuue kaHanoB B ctonbue Llym
cogepxartcsi [AaHHble O LyMe B KaXOOM M3MEpUTENbHOM KaHane. 3TV BenuyMHbl paccyvTbIBAOTCH
aBTOMaTU4YECKM MO OKOHYaHMWU MpMemMa XpoMaTorpaMMbl U COXPaHSOTCS HEM3MEHHBIMU HE3aBUCUMO OT
AanbHerwen obpaboTkM xpomaTorpammbl, CBA3AaHHOW C M3MEHEHMEM YMCMOBbIX [AaHHbIX (CxaTwue,
dunbTpaums, ypesaHve xpomatorpammbl). O6 anroputme pacyeTta BeNMYMHbI Wyma cM. lpusnoxeHue 7.

Ceomcrea: Hactponka Metoga

OﬁLIJME] Mamepenme Fanans ICPMﬂprbl] OﬁpﬂﬁDTKﬁ] CPEIpMHﬂb\]

Hma EOovHuue | Bxon | HHBepcua MuHMMYM Hy®
1 [enil my 1 Het -8388600
2 ch2 my 2 Het -8388600
3 ch3 my 3 HeTt -8388600
4 ch4 my 4 Het -8388600 v
< >
MoMEHATE KBHANE YoanuTe KaHan | |

Ok | OTreHa | | Crpagka |

[na kaxnoro KkaHamna MOXHO HEe3aBUMCUMMO PefaKkTMpoBaThb 3HaudeHusi B ctonbuax Mms, EOQuHUUbI,
HuanasoH. Kpome TOro, aAns MHOrokaHarnbHbIX XpoMaTorpaMM MOXHO BbIMOMHSATL PS4 cheumanbHbIX
npouenyp: U3MeHATb NMOpAAOK pacnosioXeHuA rpa(bvn(oa pas3nnyHbIX KaHarnoB, UCKNK4YaTb OTAellbHble
KaHanbl, 3agaBaTb BPEMEHHOW CABWUI OTHOCUTEMbLHO OMOPHO20 kaHana (cMm. pasgen MHo2oKkaHasibHbie
Xxpomamoezpammbl/O6pabomka MHO20KaHaslbHbIx xpoMamozpamm/ Owubka! IcmoYHUK CCbInKUu He
HatideH.).

e [1na TOro 4tobbl M3MEHUTb 3HadYeHuss B ctonbuax Mmsa, EamHnubl unu nanasoH, WenkHUTE MbIWbio Mo
HY>XHOI siueiike U BBEAMTE HOBOE 3HAYEHME.

Bce npouenypbl MOXHO BbINOSMHATL KakK A4Sl 3aBepLUEHHbIX XpOMaTorpaMm, Tak HENoCcpeaCTBEHHO B
npoecce nony4yeHus xpomartorpammel. B nocnegHem cnyvae Bce caenaHHble M3MeHeHMs OyayT aBTomMa-
TMYECKN COXPaHeHbl Npu ee 3anucu. [nsg coxpaHeHUs U3MEHEHUI B paHee 3anucaHHOW XxpomaTorpamme
Heobxo4MMO crneumansbHoO BeibpaTb komanay ®ann/CoxpaHutb/XpomaTorpamma.

Ecnu nuct Kananbl OTKpbIT 13 Mmemoda, OH He MOXeT pefakTupoBaTbcs. [na BHeCeHus kaknx-nmbo
n3MeHeHW B dhann mMeToda, MX cHadyana criegyeT BHecTuM B nucT KaHanbl, OTKpbITHIA AN Xpomaro-
rpaMmel, a 3aTem BblbpaTb komaHgy Pann/CoxpaHute/MeTtoa. MNpu 3ToM B charine metoga MoryT ObiTb
COXpaHeHbl BCE M3MEHeHUsl, caenaHHble Ha nucTe KaHanbl, Kpome Tex, KoTopble OblNn BHECEHbI B
ctonbubl EduHuusi w [uana3oH - B 3TMX cTonbuax npu 3anycke MeToda aBTOMaTU4ECKU
yCTaHaBNMBalOTCA 3HadeHus, BBeAdeHHble B Tabnuuy KaHanmoB npu HacTporike UWHTepdenca (cm.
Owubkal lcmo4Huk cebinku He HaliOeH.).

PunbTpb

Jlvuct dPunbTpbl NpegHasHayeH Ana 3agaHns napameTpoB LdpoBon unbTpaumum LWyMoB, KoTopas
NCMomnb3yeTcs ANA YBENNYEHUS KaXyLLLEroCsl OTHOLLEHWUSI CUTHar-LIyMm.
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Hactpoika MeTona

Dﬁu.luel HsmepeHue] Kananel Fuaetpel l O6patoTka CPc-ngnbl]

5
Meanana |0
Cayccmkana: |0

Ofwee yicno Todek: 3993

B camor yzkom nuke 29 TO4EK.

ak | OTreHa | | Cnpaeka

B nporpamMmMe npeaycMOTPEHO HECKOINBKO anropuTtMoB ounbTpaLum LWyMOB:

gunbmpauyusi 00UHOYHbIX 8b16p0CO8,
gunbmpauus no meduaHe,
gunbmpauyus ro ayccy.
B 6onblunHCTBE cnydYaeB HET HEOOXOAMMOCTM BKNOYATb HU OOUH U3 3TUX PUIbLTPOB, 3a UCKIYe-
HMeM, B6bITb MOXET, PUNbTPA OOUHOYHBIX BbIOPOCOB.

®dUNbTP OAUHOYHBLIX BLIGPOCOB M3MEHSIET MEPBYI0 M MOCNEOHIO TOYKY XpoMaTorpammbl, a Takke
TOYKN UAEHTU(UUMPOBAHHBLIE KaK OAUHOYHbIE BbIOpoCkl. OAMHOYHBIA BEIOPOC 3aMeEHSIeTCst Ha MOMOBUHY
CYMMbl 3Ha4YEHMiA ABYX coceaHUX Touek. PUnbTp BbIGPOCOB He UCKaXKaeT hopMy XpPOMaTorpadoMyeckmx n1KoB.

Mpu ounbTpauum no MegmaHe unu Fayccy npousBoauTCs ycpeOHeHWe No ornpeaenieHHOMY 3aKoHY
ANs 3a4aHHOrO KONMYecTBa TOYEK XpomMaTorpaMMbl, KOTOPbIE BbIAENSAOTCS C MOMOLLbIO CieumanbHOro okHa:

Yucno Touek = (2*CteneHb crnaxuBaHus + 1).
Ecnu cteneHb crnaxuBanus pasHa 0, punbTpaums COoTBETCTBYHOLWUM cNocoboM He NPOU3BOAUTCS.

Mpu mMegmaHHOM uUNbTPaLMM 3HAYEHUS BHYTPU OKHA COPTUPYIOTCS B nopsiake Bo3pacTaHus. OT-
KWK, COOTBETCTBYIOLUUIA CepeauHe OKHa, 3aMeHsieTcsl ApPYrMM 3HadYeHueM, nonagamwolmM B LEHTpP
OTCOPTMPOBAHHOIO MaccuBa. ATOT MeTo BNUsieT Ha XpoMaTorpaduyeckmne NkM B HaMMeHbLUER CTemneHu,
X0Opowo criaxuBaeT 6a30Byl0 NUHMIO, HE MeHsieT OpMYy MMKa Ha CKMOHax W o4veHb 3PPEKTUBHO
yCTpaHsieT oTAerbHble BbIOpOCHI (B 3TOM CrydYae BbIOpPOC 3aMeHsieTCsl Ha OfHY M3 COCeAHMX TO4eKk).
OpHako oH crierka "npurnaxveaeT" BepLUMHbI NMUKOB U NOXOUHLI MEXAY NMUKaMU U MOXET U3MEHNATb Kak
BbICOTY, Tak M NrioLagb XpomaTorpadmyeckmx nmkos.

B cnyyae npumeHeHusi MayccoBa unbTpa BbIMUCNSAETCH cpeHee B3BELLEHHOe 3HaYeHne Bcex To-
YeK BHYTPM OKHa C BeCOM, pacnpegeneHHbiM no dyHKuun Maycca ¢ LeHTpoM B cepeanHe OKHa, pesyrnbTar
NCMNOmnb3yeTcsl Kak HOBOE 3Ha4yeHue OTKNuKa aetektopa. layccoB unbTp, NO CPAaBHEHUIO C MEAUAHHBIM,
AaeT nydllee BU3yarbHOe CrnaxvBaHne coOCTBEHHO MMKOB, HO MEHbLUE CrnaxvBaeT LyMbl 6a30BOM Nu-
HUK. MyKKn nocre crnaxnBaHns CTAHOBATCA HWXE M LUMPe, HO UX nnowanb Npyu 3TOM HEe MEHSAETCS.

MockonbKky nNpy ncnonb3oBaHUN mMeamaHHoro nnu Mayccosa hunbTpoB hopma NUKOB UCKaxaeTcs,
MX MCMOMb30BaHWEe OMpaBAaHO TOMbKO MPW BbICOKMX 3HAYeHUsIX wyma (npy paboTe Ha MakCcMMarbHON
YYBCTBUTENbHOCTM AeTekTtopa). [pu 3TOM pekoMeHOyeTCH HauuHaTb CO CTENEeHW CriaxuBaHWs, PaBHON
eauHuLE, 1 MOCTENEHHO yBENUYMBAaTL €€ A0 MOSMyYeHus yOOBIeTBOPUTENBLHOro pesynbTara.

MeTtoabl unbTpaumm MoryT ObiTb 3agaHbl NPOU3BOISTbHBIM 00pa3oM nepen Havarom perncrpaumm
XpomaTorpaMmsbl, a Takke HeNnocpeacTBEHHO MOCMe OKOHYaHWs, 40 TOro, Kak XxpomaTorpamMmma b6yaer 3anu-
caHa Ha guck. [1ns 3anncaHHbIX XpoMaTorpamMmm MOXHO TOJSIbKO YBENWYUTL CTEMEHb UnNbTpauuu, To ecTb,
BBECTW (punbTpauuio BeIBPOCOB, ecnv ee paHee He ObiNo, NN yBenMYNTb CTENEHb CriaxuBaHus (B YacT-
HocTu, ot 0) ansa MNayccosa unu meamMaHHoro unbTpa.

\NA/

ZX Ecnu k paHee 3anucaHHOW XpomaTtorpaMme Oblfl MPUMEHeH UNbTp BbIGPOCOB, MNOMYYEHHYIO
XpoMaTorpammy MOXHO 3anucaTb BMECTO MCXogHoW. Ons megmaHHoro u MayccoBa dwnbTpa Takas
onepaums HeBO3MOXHa — HOBasi XpoMaTorpamMmma MOXeT ObITb 3anucaHa TOMbKO MNoA HOBbIM MMEHEM,
npn 3TOM UCXOAHble JaHHble COXPaHAKOTCA B NepBOHa4YalibHOM BUAE.

Kak npaBuno, nameHeHve pexuma punbTpaumy npousBoamMTCa Ha OCHOBaHWUM BU3YarbHOW OLEHKM
BMOa XpoMaTorpaMMbl, NPeACcTaBlEHHON B OKHe, TO €CTb, B YCMOBUSX, KOraa OOCTYMNHbl KOMaHObl MEHH0
MeToa. Ecnu TpebyeTcs BHECTU KOPPEKTMBLI Nepen perucrpauvein xpomatorpaMmbl, criegyeT nnbo oT-
KpbiTb MeToA C nomoulblo komaHabl OTKpbITb/MeToa, nnbo, NMpu UCMONb3OBaHUU KOMaHO U3 MEeHIo
N3amepeHue, 3aKpbITb OTKPbIBAlOLLEECH aBTOMaTMYECKM OKHO 3anyck aHanusa.

[ns Bbibopa pexrmMa unbTpaLUumy BbINoNHUTE crieaytoLlee.
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Ona npumeHeHua unbTpa OOMHOYHBLIX BbIOPOCOB LLUEMKHUTE MbilWblo N0 drnaxky BbliGpochkl.
Mocne 3anmcu xpomartorpaMmmbl C MPUMEHEHUEM 3TOro unbTpa naxok GnokupyeTcs, U B
JanbHelnLwem oTMeHa BbINONMHEHHOW onepaumnn HEBO3MOXHA.

Ona npuMmeHeHuss meguaHHoro unu [ayccoBa unbTpa YCTAHOBUTE 3HAYeHWE CTeneHu
crmaxuBaHuss B none MegmanHa wnu none [FayccmaHa cooTBeTCcTBEHHO. [locne 3anuvcu
XpoMaTorpaMmMbl C MPUMEHEHMEM 3TOro UnbTpa 3HayYeHue B Mosfie MOXeT OblTb M3MEHEHO
TONbKO B CTOPOHY YBENUYEHUSI (BBEAEHHOE MEHbLUEE 3HAYEHME HE 3aNOMUHAETCS).

LenkHnute mbiwbio no kHornke OK unu MpumeHunTtb. Ecnu TpebyeTtcsa npomssectu ounbTpaumio
CYLLEeCTBYIOLLEN XpomaTorpaMmmbl, MOsIBUTCA  cooOLleHne, npeanarawoollee noATBepauTb
npuMeHeHne punbTpa.

MynetnXpom MK-WUHTErpatop

Brl DefCTEMTENEHD XOTHTE OThMNETROEATE

? AZEHHBIE?

®

LUlenkHnte Mmbiwbio no kHonke [a — rpadmk xpomaTorpamMmmbl M3MEHUTCS B COOTBETCTBUU C
npoussegeHHon cunbTpauyunen. MNMpu 3akpblTUM OKHA XpoMaTtorpaMMbl MOSIBUTCA MpeasioXeHue
noATBEPAMTL 3annCb U3MEHEHHBIX OaHHbIX. Ecnn npounssoauTces hunbTpauunsa paHee 3anncaHHon
XpomaTtorpaMmmsbl, Npy NOATBEPXKAEHUM AN MeOuaHHoro unu ayccoBa unbTpa npomsBoguTCs
HOBas 3anucb, a Ansg unbTpa BbIOGPOCOB MOSIBNSIETCA NpeanoxeHue BblOpaTb, crnegyeT nuv
3aMEHUTb CYLLECTBYIOLLMIA baln unm co3gaTtb HOBbIN.

ObpaboTka

Jinct ObpaboTka, BXOOALMN Takke B ManoroBoe okHO 3anyck aHanu3a, No3sBonsdeT onpeaennTb
Habop onepauuii, BbINMOMHAEMbIX NPOrPaMMOi aBTOMAaTUYECKU MO OKOHYaHUKU XpOMaTorpammbl.

Ceoncrea: HacTpoika Metoga

OﬁLIJMEl MaMEpeHMe] KaHal‘Ibll Punetpel OSpasoTka ICPEIpMHﬂb\I

JelcTEMA BO EREMA HEMERDEHWA MK CPa3Y NOCNe SaEEpWEHMA

[v BepHyTecs k xpoMaTarpadu [~ Brwnate otuer
[V CoxpaHuTe Xp-My No OKOHUEHHM [V ABTOMBTMUBCKH NOKE2ETE BCE
BO BpEMd HEMep. keokasie [0 MWH [v MepezanycTuTe MeTon

[ ZakpbiTe OKHO

EB.TB..FIDI' XPOMATOCEEMM:

‘CZ\MHﬂbTHXpDM 1.70DATAY Dgzop

Mporparmia go [Nporparma nocne:

Ok | OTreHa | | Crpagka |

BepHymbcs k
Xpomamoepacghuu

CoxpaHumb xp-my
10 OKOHYaHUU

lNokazamb ece
Bbidamb omyem

lMepesanycmums
memoo

cbnaxok ycTaHaBnmMBaeTCcs Npu paboTe C HECKOMbKUMMU MPUNOXEHUAMW, O TOro
yTOGbl MO OKOHYAHWM KaKOOM XpomaTorpaMMbl MPOUCXOAMIIO aBTOMaTUYecKoe
BO3BpaLlleHue B nporpammy MynsmuXpom.

npun yctaHoBKe cbna>|<|<a XpomaTtorpaMmma 6y,u,eT 3anncaHa Ha AWCK aBTOMaTU4ecCKu,
Cpasy nocrne OKOH4YaHnA aHanmsa.

Ecnv npu 3ToM B norne Bo BpeMA U3Mep. KaxAable XXX MWUH BBECTU OTNNYHOE OT
Hynsi 3HayYeHue, OyaeT NPOBOAUTLCH COXpPaHeHWe MAayLlen XpomaTtorpammbl C yka-
3aHHbIM MHTEpPBaNoM BpeMeHWU. ATO NOMOXKeT M3bexaTb NOTePU AaHHbIX HA NEPBbIX
nopax, npu ocBoeHun cuctembl MynbmuXpom. B panbHenwem pekomeHOyeTcs
ycTaHaBnmMBaTb B 9ToM none 0, 4Tobbl He 3anMCbiBanoCb MHOXECTBO HEHYXXHbIX
dannos.

Mpu ycTaHoBKe (hraxka BCA XpomaTtorpamma MokasbiBaeTcs cpasdy nocre ee
OKOHYaHus.

npn yCcTtaHOBKe cbna>|<|<a NO OKOHYaHUWM XpomMmaTorpamMmMbl aBTOMaTU4E€CKMU BblaaeTca
oT4yeT (B COOTBETCTBMM C YCTAaHOBKaMN OKHa Onuuun OT‘-IeTa).

Mpy ycTaHoBke briaxkka MO OKOHYaHWMKM XpomMaTorpaMMbl METO[ aBTOMaTUYeCKU
nepesanyckaetcs, obpasys GeckoHeuHbli LMKk  Xpomartorpamm. Ecnu  uucrno

4-20

CnpaBOYHMK MO OCHOBHbLIM Onepauuam MynbmuXpom eepcusi 1.7x



3akpbIimb OKHO

Kamarnoe
Xpomamozpamm

lpozpamma 0o

lMpozpamma nocne

XpoOMaTorpamMm 3apaHee W3BECTHO, fydlle WCrosfib3oBaTh Gonee rmMbKMn MexaHuam
ouepedell. ATOT PNaKoK He MOXET BbITb YCTAHOBMNEH OAHOBPEMEHHO CO CreayHLLMM

npu ycTaHOBKe (prnaxkka OKHO XpoMaTorpammbl MO ee 3aBeplUeHMM 3akpbiBaeTcs.
3T0T hnaxok He MoXeT BbITb YCTaHOBNEH OQHOBPEMEHHO C NpeablAyLUNM.

MoJSIHoe Ha3BaHWe KaTanora Ha Aucke, B KOTOPOM GyayT coxpaHeHbl XpomMaTorpammbl,
nosy4YeHHble JaHHbIM MeToaoM. [1ns cMeHbl kaTanora ucnonb3yeTcs kHornka O63op
(CM. HWXeE), BO3MOXHO TaKke pefaKkTMpoBaHWE CTPOKM C KnaBuaTtypbl

UMS NporpaMmbl (UNKM KOMaHAHoro danna), 3anyckaeMon nepep Havanom Xpomaro-
rpammbl. MOXeT ncnonb3oBaTbCs AN MHULManNu3aumm npnbopos, 3anycka Kakoro-
To npouecca u 1.4. Ecnn nporpamma Haxoautca B katanore ¢\ mnu c\micwl?7\,
AOCTaTOYHO HanucaTb TONbKO €€ NMS, B OCTarbHbIX CIy4asix — NMOJSIHbIA MyThb.

UMs nNporpaMmbl (MK KOMaHAHOro dhaiina), 3anyckaemomn nocrne OKOHYaHWs Xpomaro-
rpammbl. Mcnonb3yeTtcs, Hanpumep, Ans nepegadn otyeta B 06asy [AaHHbIX,
3NEKTPOHHYI0 TabnuLy Unn Apyryto nporpammy, Ansi Bbl3oBa nporpaMMbl 06paboTku
pes3ynbTaToB aHanusa, u T.4.

[na cmeHbl kaTanora, B KOTOpbI ByAeT 3anncaHa xpomatorpamma, BbINOMHUTE CReaytoLLee.
e LlenkHnte mbiwbto no kHonke 063op. OTkpoeTcs okHO BbIGOp KaTanora.

Bribop kaTanora

BriSpaHHEIR Ny TE:
chhyneTHXpom 1.7:00ATAY

[]
[tmp]

OTMeHa

Co3natk HOBEIR
KaTanor

o
i

Ouci: |[—C—] j

o [Ins Bbl60pa KaTtanora Ha TekywemM OUCKE LUEeJNIKHUTE MbIlb No CTpOke [] n aanee Bbl6epVITe
KaTtanor U3 OTKpbIBLLEroca Cnucka.

e [Ind nepexoga Ha Apyron AMcK BbibepuTe ero B CNMCOYHOM none Auck.

e [Ina co3gaHna HOBOroO KaTarora HaXmuTte KHOMKY Co3paTb HOBLIM KaTanor. BHI/I3y OKHa
D,O6aBVITCF| OQHOMMEHHOE Mnone.

Bribop kaTanora

BrISpaHHBIR nyTe:
ciMyneTHXpom 1. 7A0ATAY

OTMEHA

i

Duck: | J

Coznate HOERIF KaTaNor

[
Coznare

He coznaeate

. BeeguTte nmsa cosgaBaemoro Kartanora u HaxmuTe KHOMKY CosgaThb.

e 3aBepwuTe BbIOGOp KaTanora, Haxas kHorky OK.

MynbmuXpom eepcusi 1.7x
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dopmyrnbl
Jinct ®opmynbl no3BonsieT BblbpaTb OCHOBHbIE 3aBMCMMOCTW, WCMOSMb3yeMble AN pacyeTa

3ghgheKmueHOCMU KOJIOHKU, Mepmeo20 8pemMeHU, UHOEKCo8 yoepxxusaHusi, paspeweHust 1 acuMMmempuu
MUKO8, a TaKkKe cuaHasia 8bI4UCIIeMO_20 KaHasa Ansl MHOroKaHasrbHbIX XpoOMaTorpamm.

CeoncTea: HacTpolka Metoga E]

Oﬁu.lue] MQMEpEHMe] KaHaJ'IbI] q:'MJ'IprbII DEpasoTka  POPMYE

MapameTp: Popryna

|it'.?5°p oMYA ,ﬂ ICDSCTBEHHue OpMY Akl L[

—MepTE0E EpEMAfoEEEM

MeTonpacueta: |OTcyTeTEYET |

MepTtesid ofter: 000 ma (MopucTocTe %) MepTeoe epema |El cek

[T BouecTb M3 YASDWMEOHWA NP BEUWCASHAM 2QdEKTMEHOCTI
Hpeke

HTepnonauma: | MuHefHEH L] (@ BHYTpEHHUE i BHEWHM.

| OK | OTMEHA | anﬁEHMTb‘ Cnpagkea |

CnmcouHble nona Mapametp 1 ®opMyrnbl MO3BOMSIOT BbIOMpaTh pa3nunyHble BapuaHTbl HabopoB
dopmyn ansi pacdeTa aghgheKmu8HOCMU KOJTOHKU, PaspewieHuUss U acuMMempuu rnukos. [Anst MHOrokaHanbHbIX
XpomMaTorpaMm K CrCKy napameTpoB J00aBNAOTCS hopMyrnbl 418 pacyeTa curHana BblYMCisSieMoro kaHarna.

Ecnn B none MNapameTp ycTaHaBnuBaeTcs 3HayeHne Habop ¢opmyn, B none dopmysbl MOXHO
BblOpaTb OOAWH U3 TPEX CMMCKOB: CMUCOK U3MEHAEMOro coctaBa CobcmeeHHbie ¢hopmyribl, PUKCUPOBaH-
Hble crninuckn Esponetickas chapmarxones® unn @apmakoness CLUA.

Ecnn B none MNapameTp ycTaHaBnMBaeTCa OOHO U3 CNeAywoLnX 3HavYeHun: Bpewmss yOepxkugaHus,
Teopemuyeckue mapernku, PaspeweHue, Acummempus, B none ®opmyna nmbo MOXHO BbibpaTb
dopmMyny Ans pacyeTa YKasaHHOro napameTpa M3 cnucka (ecnv nepBoHavanbHO 6bin 3agaH Habop
CobcmeeHHbie opmynbl), MO0 B HeM OyaeT CToATb HepepakTupyemas copmyrna r3 3agaHHOro
dukcMpoBaHHoro cnvcka (Bce ¢opmynbl M3 (OUKCUPOBAHHbLIX CMAMCKOB €CTb Takke M B CHUCKe
CobcmeeHHble ¢hopMyribl).

N

X TMpy cmeHe hopMysibl ANs BPEMEHN YAEPKUBAHWSA M3MEHSIETCA HE TOSbKO cama aTa BefimumHa, HO U
psia Opyrux, OT Hee 3aBUCALLMX (CM. dpopmynbl B pasgene Otyet/Tabnvua nukoB).

Mapamemp ®opmyna (06o3Ha4veHus cM. B pasgene Omyem/Tabnuya
nukoe)
Ha6op ¢popmyn CobcmeeHHbIe hopMyibi ®apmakones | Eeponelickasi
CLUA ¢gapmakones
Bpewms ydepxueaHusi [1] Bepumra mika [1] [1]

[2] UenT TspxecTr muka (1i MOMeHT)
[3] MosnoBuHa mtomiaau (Meauana)

[1] 2*m*(T*H/A)2 [3] [2]
[2] 5.54*(T/W)"2|50%
[3] 16*(T/W)"2|BL
[4] (M172)/M2

[1] (T1-T)/(W1+W)|60.7% [3] [2]

TeopemuquI(ue mapesniku

PaspeweHue [2] 1.18*(T1-T)/(W1+W)[50%
[31 2*(T1-T)(W1+W)[BL
N [1] WT/WF|10% 2 2
Acummempus [2] W/(2WF)|05% 2 .

[1] OtcyTerByet

[2] Cymma s/n (OTHOLICHHIA CUTHAT/LITYM)
[3] Cpennwuii oTkIHK

[4] Curnan/Bpewmst

Bbiyucnsiembll KaHan
(cMm.pasgen MHoz2okaHasibHbIe
xpomamozpammbl|.../
Bbiqucnsiembili kaHasm)

T — BpeMs yAep>KUBaHUS TEKYIIETo MMiKa, 11 — BpeMs yAep>KUBaHUS MTHKA, CIETYIOMIETO 3a TeKYIIHM.

8 KpaTkoe 0603HaueHHe (GapMaKOIen eBPONEHCKIX CTpaH, BKIouas Poccnio, a Taxke SIMOHHN.
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W — mmpuna tekymiero nuka (mosnas) , W1 — mmpuna nmka, criemyromiero 3a rekymmM; WF — mmupuna nuka 1o
Bepmuabl, WT - mmpuHa nuka nocie BepuvHbl; [ X% — u3MepeHHe IUPHUHBI THKOB M0 YPOBHIO X% (111 Bcex
3HAYCHUH IIUPHUHBI, BXOJAIIHX B hopMyiy), |BL — n3MepeHue IMUPHHBI TUKOB 110 0a30BOM JIMHHU.

M1, M2 — nepBbIii ¥ BTOPO# CTaTUCTHYECKUI MOMEHT COOTBETCTBEHHO.

O6nacTtb MepTBOE Bpems/obbeM:

CnucouyHoe none Metop pacuyeta mepTBOro oobema:

Omcymcmeyem Mepmeoe 8peMsi CYNTAETCS KOHCTAHTONM 1 BBOAUTCS BPYYHYIO, B
pacronoxeHHoe Huxke nosnie MepTBoe Bpemsi;
lMepebili KoMnoHeHm MWK, COOTBETCTBYIOLLUIA MEPBOMY KOMMOHEHTY [HaHHOW XpoMaTorpammbl,

UCNonb3yeTcs Kak MapKep Mepmeo2o epemMeHu. Ecnu nepBbIi KOMMNOHEHT He
HaVeH, NCMOMb3yeTCs ero OXXngaemMmoe BpeMs yaepXunBaHus;

lNepsnbil nuk nepsbll HANOEHHbIN MUK JaHHOM XpOMaTorpaMmmbl UCMOSNb3YETCHA Kak MapKep
Mepmeozo 8peMeHU,

U3 mepmeozo obrema % mepmeoe spems =(mepmebil 06bem % /100)x(reomeTpuyeckuin obbem
KOMNOHKM)/(CKOPOCTb MOTOKA 3MH0EHTA).

Mone MepTBbIN 06bEM — BENNYMHA MepPTBOro obbema B Mi, pacCcynTbiBaemMas N3 reomeTpuydeCcKkmx
pasMepoB KOMIOHKM W MopuctoctM copbeHTa. BenuumHa nopuctoctv B % BBOgMTCA nmbo B
pacnonoxeHHoe ganee none MopucrocTtsb ( %), nn6o B none MepTBbIN 06BbEeM % B okHe KomnoHka
(cm. pasgen Macnopm xpomamoezpammbi/KonoHka. Kanunnsp).

Mone MepTBOE BpeMsl — BENNYMHA MEPTBOIO BPEMEHM, paccyMTaHHas Uy BBeAEHHAs BPY4YHYLO, B
COOTBETCTBMM C BbIGOpoM MeToaa B none MeTton pacyeTa mepTBOro o6sema.

dnaxok BblyecTb MepTBOE BpeMs npu BblumcreHnn 3achhpeKTMBHOCTU NO3BONSAET BBOANUTL yYeT
MEpPTBOro BPEMEHU MpPU BblMMCIIEHNN 3 DEKTUBHOCTN.

O6nactb UHpekc yaepxuBaHus (cMm. pasgen KosiuyecmeeHHsbll U KayecmeeHHbIlU aHanu3/MHdekcb!
yoepiKueaHusl):

Cnimco4vHoe none UHTepnonsauus BbIGOp MHTEPNONALMOHHOM hOpPMYyribl ANS pacyeTa MHOEKCOB

JluHeUHbIU pacyeT NMNHENHbIX UHOEKCOB
Jloezapugpmuyeckuli pacyeT norapmmMmMyecKnx nHaekcos (nHaekcoB Koeaya)
Mepekntoyatenu
BrympeHHul NUCnonb3oBaHWe BHYTPEHHen (T.e. MNOCTPOEHHOW Ha OCHOBE TeKyLlewn
XpoMaTorpamMmbl) LUKanbl MHOEKCOB yaepXXnBaHus
BrewHud. ucnonb3oBaHWe BHelWwHeW (T.e. MNOCTPOEHHOMW Ha OCHOBe [Opyrou,

rpagyvpoBOYHON XpoMaTorpamMmbl) LLKanbl MHAEKCOB yAepXUBaHWS

HacTtponka c6opa AaHHbIX
Mpouenypa HacTpomka cbopa AaHHbIX MCMOMb3yeTcs AN CMEHbl MHTepdenca, a Takke Ans
N3MeHeHns Yncna u/unu Habopa mncnonb3yembix kaHanoB. OHa BbINOMHSAETCA cneayoLwmmMm oopasom.
o OTKpOWTE MCXOOHBIN METOA I XPOMAaTOrpamMmy.
o Bribepute komaHay Metoa/HacTpoika coopa gaHHbIX. OTKpoeTcs OAHOMMEHHOE OKHO.

HacTpoika c6opa gaHHBIX
XpomatorpammafieTon MHTepgerc
Huena kaHanos: 1 |COMT (ADC7714) |
Tun ALM: ADCT?14 Tun ALM: ADC?714
13 ch1 (+ 2500 m) 1) chi (+ 2500 m)
2) ch2 (+ 2500 m)
3) ch3 (+ 2500 mY)
4) chd (+ 2500 m)
CrepeTe AGHHEE ‘
(0] | OTrMEHA CnpaBka ‘

OkHO pasgeneHo Ha ABe obnactu co cnuckamu kaHanoB. JleBasi obnacTtb, MMetoLlasi 3aronoBoOK
Xpomatorpamma/MeToa, coaepXuT CBEOEHUS O KaHanax, UCMOMb3yeMblX TEKYLLMM METOLOM (Y4MCIOo U
CMMCOK KaHamnoB), a Takke Tvn AL (ums npotokona). MNpaBas obnactb, nMmetowas 3aronoBok UHTep-
chenic, cogepxnT cBeaeHns o6 nHTepdgence: NOpT N Ha3BaHUE YCTPOMCTBa (cnMcoyvHoe none), Tun ALMM, a
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Takke cnucok kaHanos n3 Tabnuubl kaHanoB wuHTepdenca (cMm. Owubka! Ncmo4yHUK CCbIIKU He
HatideH.).

B cnuckax kaHanoB npencrasneHbl cneaywwme gaHHble:

Homep 8x00a;
UMSsI KaHana,

Ouarna3oH C yKasaHueM 1ospHocmu curHana u eOuHUY uamepeHusi (B ckobkax).

CocraB VIH(*)OpMaLI,VIVI, COD,Gp)KaLLI.EVICFI B 06eunx obnacTtax okHa, pasnn4yaeTca onda crniydaeB metona
N XpomatorpamMmmbil.

O6bnactb XpomaTtorpamma/MeTopn O6nactb UHTepdpenc
MeTon Tun uHmepgbelica - ykasaHHbIV B 0bnactu | Criucok KaHasnos - TONbKO
UnTepdeiic. cB0obOHbIE KaHanbl MHTEpdenca
CrucoK KaHaroe - KaHanbl Mmetoaa ¢ Temm | (HE BOLIEALIME B CIMCOK METOAA).
MMEHaMM, KOTOPbIE YKa3aHbl A4S Bo3MOXXHO nepemeLLeHne kaHanos
COOTBETCTBYIOLIMX BXOAOB B Tabnuue Mexzy cnuckamn uHTepdenca un
KaHanoB TeKyllero nitepdeinca. meToaa.
Xpomarorpamma Tun uHmepgelica - NCNONb30BaBLUNINCA Criucok KaHaso8 - Bce kaHarbl U3
npv npueme xpomartorpamMmmei. Tabnuubl kKaHanoB VHTepdenca
Criucok KaHanoe - kaHansl MeToaa ¢ Temu | (He PeAaKkTMpyeTcs).
nmeHaMu, KoTopkle bbinv Npu npueme
XpomaTtorpaMmmsbl (He peaakTupyeTcs).

Mpu cmeHe WHTepdbeiica BO3MOXHA CUTyaLWsi, KOrga BXOAbl, YKa3aHHble AN KaHanoB MeToaa,
OTCYTCTBYIOT B UHTepdoelice. Takme KaHamnbl COXPaHSAOTCA B CMMCKE MeToda C UCXOOHbIMU UMeHaMu U
nony4arT oTMeTKY He nodkoyeH.

e [Ina Toro 4ytobbl cCMeHUTb uHTEpdenc, Boibepute Tpebyemoe 3HadeHwe B CMUCOYHOM rnone obnactu
UHtepdpenc. MNMpn atom mameHsaTcs Tun AL 1 cnvcok kaHanoB, NpuyeM AN MeToda WU3MEHEHUs B
cnucke kaHanos® npowsonayT B obeux obrnacTsx okHa, a Ons XpomaTorpaMmbl — TOMbKO B 06ractut
UHTtepdbenic.

e [lnsa Toro YTOObI OoTpeaakTnpoBaThb CMUCOK KaHalioB MeTo[a, BbINOJIHUTE cnefyLlee.

+ Ecnu npoueaypa BbINOMHAETCA U3 OKHA XpoMaTorpammbl, LLEMKHUTE MbIlbo Mo kHonke CTepeTb
OaHHble. [py 3TOM OKHO XpoMaTorpaMMbl 3aKpbIBAeTCsl, OTKPbIBAETCS OKHO ee MeToda, U COOTBET-
CTBEHHO M3MeHsieTcsl HopMaLms B okHe HacTpoiika c6opa BaHHBLIX[X6].

HacTpoika c6opa gaHHkIX Hactporka c6opa ganHeIx

XpamartarpammoMeton WnTepderic

HpomatarpammafMeron WHrepdetic

Yueno karanoe: 8 COMT (ADCT714) = Hucno kaHanos: 8 COMT (ADC7714) -

Tn ALM: MultiChram1 Tun AL ADCTTI4
1y ch (+ 2500 m)
2 ch (+ 2500 m¥)
3)ch3 (+ 2500 m¥)
4) chd {+ 2500 m\v)

omers | copeena |

Tun ALM. ultiChram1 Tn AL ADC7714

Ty (- 2500 mV) ~
2 ch2 (» 2500 mV)
3 ch3 (» 2500 mV)
4) chd (+ 2500 mV)

5) 240nm (+ 11 0.u) He noaxniaug
6) 250nm (+ 11 0.u) He noaxniaue

7) 260nm (+ 11 0.u) He nopxniods v

| [

1)2000m (+ 11 0.0 ~
2)210nm (+ 11 o)
3)220nm (+ 11 o)
4) 230nm (+ 11 a.u)

5) 240nm (+ 11 0.u) He nomknious
6) 250nm (+ 11 0.u) He nomknous
oK

7)260nm (+ 11 5.u) He nomknios v

Crepets AaHHHE

oK | Ormena Crpaska

XpomaTorpamma Merton

[nsa Toro YTOObI yoanntb Kakne-nmbo kaHanbl U3 cnucka metoaa, BblAENUTe UX, LENKHYB MO KaXx-
OOMY N3 HUX MbllblO, @ 3aTeM HaXMUTe KHOMKY Ypanutb.

ZX Ecnu B cnvcke uMeloTca kaHanbl ¢ OTMeTKoM He MoaknmioyeH, OHWM OOMmMKHbI GbiTb  yaaneHbl
obs3aresnibHo!

Onsa Toro 4tobbl 4O06aBUTL KakMe-nNMbOo KaHanbl B CMMCOK MEeTOoAa, BblAenuTe MX B CMNCKEe UHTep-
delica, a 3aTeM HaxMuTe KHoMky flo6aBUTb.

Ons Toro 4toObl M3MEHUTb 3HAK CurHana Kakux nmbo KaHanos (TO.I'IbKO B CNUCKe MeTOﬂ,a),

BblOenmMTe MX, a 3aTeM Haxmute kHorky MepeBepHyTb. lNpy 3TOM 3HAK, yKa3aHHbIA B CTPOKe
KaHana, U3MeHWUTCS Ha NPOTMBOMOIIOXHbIN.

e 3aBepLunte HacTpouKy cbopa AaHHbIX, Haxas kHomnky OK. OkHo HacTpoika c6opa gaHHbIX 3aKpOeTCsl.

9 Uncno kaHanoB u THII HHTEpdEiica H3MEHATCS TIPH 3aKPHITHH U IOBTOPHOM OTKPHITHH OKHA.
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e Banuwmte W3MeHeHHbI MeToa, BbibpaB komanay dPaun/CoxpaHutb/Meton wnu noaTBepavB
COXpaHEHME M3MEHEHUIN NPU 3aKPbITUM OKHA MeToaa.

HacTtpouka nHtepdenca B 3aBUCUMOCTU OT TUNA
XpomaTorpacmnyeckoro npouecca

WHTtepdenc MO MynsmuXpom moxeT 6bITb HACTPOEH ANng xudkocmHoU xpomamozpaghuu (XKX) ,
2a30e0U xpomamozpachuu (IFX) vnu kanunnspHozo anekmpogopesa (K3) . Paznnuusa kacarotcs TpeTbero
(KonoHka vnu Kanunnsp) n yetBeptoro (dntoeHT, Ma3 nnm dnektpocopes) NMCTOB Nacnopra,
pa3genoB oT4yeTa B okHe Onuum oTtyeTa, a Takke annos wabnoHa otyeTa. B noctaBoyHbIN Habop
hannoB METOAOB BKIMOYEHbI (balnbl BCeX 3 TUMOB, HA OCHOBE KOTOPbIX MOXHO co3AaBaTb COOCTBEHHbIE
meToabl. OgHako 3 noboro danna meToga MOXHO caenatb MeToA Ans npoLecca Apyroro Tmna,
BbINOMHMB CrneaytoLlee.

o OTkpoWiTe Kako-nbo carin MeToaa, Ha OCHOBe KoToporo ByayT co3faBaTbCst METOA, ANst APYroro Tuna
Xpomartorpadmyeckoro npowecca.

¢ Bribepute komangy Metoa/Tun npouecca — 0OTKpOETCSt OAHOMMEHHOE OKHO.

THvn npouecca E]

|I'>< [Ma=z0BaA ®potaTorpagua) ﬂ

ak | OTrenHa |

e B cnucoyHom none Beibepute T1n npoLecca:

o KX (XKugkoctHasa xpomatorpadumsi);

o [X([a3zoBas xpomaTtorpadus);

o KO3 (KanunnspHbli anekTpodopes)

e 1 HaxmuTe kHonky OK.

e BBseagnte He0OXx0aMMy0 MHHOPMALMIO B UBMEHEHHBIX OKHaX, 06paThB BHUMAHME Ha criegytoLuee.
+ B okHe Onuumn otyeta BbibepuTe dann wabnoHa, COOTBETCTBYIOLLMIA TUMY MpoLiecca.

+ [1nga kanunnapHoro aneKkTpodopesa BHECUTE AOMNOMHUTENbHbIE MApaMeTpbl Ha NMcTe
KommeHTapun okHa Macnopr.

3anuwnte metoa,.

UHTerpnpoBaHue

OpHown 13 Hanbonee BaXHbIX MpoLeayp ABMASeTCs pa3MeTka xpomatorpaMmmel Ha ruku. MNpoueaypa
nomcka nNukoB HasblBaeTCst uHmMezpuposaHueM. IHTerpmpoBaHune BktovaeT B cebst onpeaeneHne ocobbix
moyek nuKoB (Hayarsio, KOHel, eepuwiuHa, 0ofiuHa) , NOCTpoeHne 6a3oeol NMUHUU , @ TakKe BblYMUCIEHME
TaKMX XapaKTepUCTUK NUKOB, Kak BpeMS yAepXMBaHuWs, BbiCOTa U Nnowagb.

B coctaB nporpammbl MysismuXpom BXOOUT BCTPOEHHLIN OemeKmop MuKog8 OJ1 aBTOMaTU4eCKon
pa3MeTKW, OMOMHEHHbIN MEeXaHU3MOM BKITHOYEHUSA cobbimull UuHmMeapuposaHusi, a Takke pedakmop nuKos
AN py4HON KOoppeKLumu.
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Tpynna cMesHbIX MMKDE

|
NonuHa 1I5

13
1

BepluMHa NMKa

Havano nnka Koney nuka

Muek-Haeaguni

Taureuta

ba30Ban NUHKA BHE MHKOB BaioBan NMHKA NOJ NHKIMK

44 45 46

OnpepgeneHve Todek Hayarna 1 KoHua nvka NpousBoamuTcs Mo U3MEHEHUIO HaKoHa xpomarorpadu-
YecKoM KpUBOW, MpeBbILAOWEMY W3MeHeHWsl, OOYCMOBMEHHbIE LIYMOM PerucTpMpyemoro curHana.
BeplivHoli siBnsieTcs Touka Mexady Hayariom M KOHLOM MuKa, B KOTOPOW JocTuraeTcsi MakcumarbHoe
3HayeHWe curHana.

OObIYHO BEMUYMHON, XapaKTepuayloLLen coagepXaHne KOMMOHEHTa B aHann3mMpyemowm cMecu, ABnsi-
eTcsa nnowaab Nvka, orpaHMyYeHHas CBepXy XpomaTtorpaduyeckon KpMBoOW, a cHU3y - 6azoBon NuHnen. B
obrnactn nukoB 6a30BOW NUHUEN ABMAETCH NpsMasl, COeQUHSIIOWAa Havyano M KOHel MuKa, BHe MUKOB -
coBMagaeT ¢ npodunem xpomaTtorpammei.

Hepeako HOBbIN MWK HAYMHAETCA paHbLUe, YeM 3aBepLuaeTcs npeabliaywmi. Takue nukn obbeanHs-
I0TCS B Ipynny CMEXHbIX MUKO8, ANA KOTOPbIX NpoBoauTcs obuias 6a3oBas nuHMS OT Havyana Nnepeoro 4o
KOHLUa nocrnegHero nuka. O6was Touyka OBYX CMEXHbIX MUKOB HasbiBaeTcs OOSUHOU, a WX FpaHuuen
CNY>XUT BepTUKanbHas NUHUS, NPpOBEAEHHAsi U3 3TOM TOYKM 40 NepeceyveHus ¢ 6a3oBoi NMMHMEN.

Ecnv oonH 13 CMEeXHbIX MUKOB CYLLIECTBEHHO MEHbLUE BTOPOro W pacronaraeTcsl Ha ero CKIoHe,
pasgeneHve no BepTUKarbHOM MMHUW MPUBOAMT K Gonblion owubke onpegeneHvsa nnowagu. B atom
cryyae npegycMOTpeHO pasfgeneHve no NUHWM  TaHreHuuanbHO cnycka (maHzeHme), KoTopas
NpoBOAMTCA C NMOMOLLBIO crneunansHon npoueaypsl. MUK, oTaensemblil TaHFeHTOW, Ha3biBaeTCs MUKOM-
Hae30HUKOM.

B cnyyae MHorokaHanbHOWM XpoMatorpamMmbl MOMOXEHUsT Hayana, BEepLMHbl U KOHLa Nuka cosna-
0alT Ang BCEX KaHanoB XpoMaTorpaMmbl, B COOTBETCTBMM C Pa3METKOW, BbIMOMHEHHOW MO O4HOMY K3
KaHanoB. Yacto Oond pasmMeTkM MHOTOKaHambHbIX XPOMAaTOrpamMM MCMONb3YeTCA B8bIYUC/SEMbIU KaHan
Cymma s/n wnn CpedHul omknuk (cMm. pa3gen MHozokaHanbHble xpomamozpammbl/O6pabomka
MHO2O0KaHaJlbHbIX XpoMmamozpaMm/BbiducnsieMbIll KaHaJt), YTo obecneymBaeT obHapyxeHne BCeX
MUKOB, NPOSBMAAIOLLMXCS XOTA Obl HA OOHOM M3 KaHanoB.

8.890.U. 6

T\ AR/ A\ ALV I Y/2\ N AN
i10nm : ] : L J/AVARNEY AVA\ W4 Y\ |
| g |
! | ! |

| |

260nm l

270nm ' ' ' '
T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 MHH

[lna MHOrokaHamnbHbIX XpOMaTorpaMM BO3MOXHO OMOJSIHUTENBHOE YTOYHEHNE Pa3METKM C UCMOSb-
30BaHNeM MoOyrnsi hakmopHo20 aHanusa (cM. pasgen MHozoKaHallbHbIe XpPOoMamozpaMmbl
/O6pabomka MHO20KaHaslbHbIX XpoMamozpamMm/PakmopHbIl aHanu3). C ero NoMoLLb0 BO3MOXHO
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pasgenntb ABa CMEXHbIX MWKa, B 0ObIYHbIX XpomMmaTtorpammax He pasaendrumnxca mns-3a CuibHOro
nepeKkpbiTuA, eCriin OTHOCUTESIbHaA BeJIMYNHA 3TUX NMUKOB pa3rfinvyHa And pa3HblX KaHaroB.

[leTekTop nukoB

Lemekmop nuxkoe - anroputM aBTOMaTMYECKOrO MoucKa MUKOB, WCMONb3yeMbli MPOrpaMmon
MynemuXpom. [eTektop NMkoB 06bIYHO 3anyckaeTcs aBTOMaTUYeCKU, N0 OKOHYaHUM XpoMaTorpamMmmbl, HO
MOXET ObITb BbI3BaH MOfb30BaTENEM B Jll060e BpeMs, B TOM YUCIE U BO BpeMsi cOopa AaHHbIX.

HacTtpoika anropyTMa [ETEeKTUPOBAHWS COCTOMT B YKasaHuM MOMyLMPUHbBI MNMKa B Hadvane
XpoMaTtorpaMmMbl, OTHOLLEHUS NOMYLUIMPUH B KOHLLE M B Ha4ane xpomatorpaMmel, nopora cpabaTbiBaHUA No
NPOM3BOAHON N HEKOTOPLIX APYrMX NnapaMeTpoB. BenuynHel napameTpoB MOryT 6bITb CKOPPEKTUPOBaHbI B
COOTBETCTBMM C OCODEHHOCTSIMU TeKyllen xpomaTorpammsbl. [lapameTpbl geTtektopa nukoB cobpaHbl B

ananoroBoM okHe MapameTpbl pa3meTkn NMKoB (MeHio MeToa/PasmeTka vnv nukTorpaMmma A ).
MapaieTpbl pase TKH E]

YeTanosku ] Cgﬁbn’”g]

7 MUKOS
Eanam

Sanepra; W FAHYT

WprHa HL2): ’20— CEKYHI,

HumpeHue: ’1—

Mopor: ’17

ACHMMETDMA: ’15— Mpeanosmre
MuH. oo ans: ’01—

fuH. BRICOTS: ’D— #FS

Haesamr: ’D—

™ MHTepnon. Hauano/koHew, Ba30B0i AuH

QK | OrrieHa MpurerTs ‘ Cnpaska |

Haunbonee cunbHOe BNUSHWE Ha pe3ynbTaTbl pa3mMeTK/ Oka3blBaloT ABa NapameTpa: LupwuHa (H/2) n
Mopor.

2% Tpy BLICOKOM COOTHOLEHUM curHan-wym (100:1 ¥ Bbille) anroputM MHTErpupoBaHus crabo
YYBCTBUTENEH K N3MEHEHNIO NAapaMeTPOB MHTErpupoBaHnst. MOXHO MEHATb 3Ha4YeHusa GonbLUMHCTBA
napameTpoB B npegenax 3 +10 pa3 6e3 3aMeTHOro M3MEHEHWS pe3ynbTaToB pa3meTKu. [pu BbICOKMX
YPOBHSIX LWymMa 6a30BOV NMMHUK, HANPOTUB, MOXET NOTPeOoBaTLCA TLATENbHAA HACTPOKMKa anroputMa
WHTErPUPOBaHWSI.

XXX nukoB

KonunuyectBo nukoB, OGHapyxeHHbIX Ha XpomaTtorpamme. Ha ofHoW xpomaTorpamme nporpamma
MoxeT obpaboTtaTb Ao 2000 nukos.

Kanan

B cnyyae MHoOrokaHanbHOW XpoMaTorpamMMbl A5 pasMeTKM MOXET WCMOoNb30oBaTbCA MoOON U3
kaHanoB (cMm. pasgen ). [pu 3ToM pekoMeHOYyeTCsl UCNONb30BaTh BblUMCNAEMbI KaHan Cymma s/n unu
CpelHuli omknuk  (BbIOOp chopMynbl AN pacyeTa BbIYUCISAEMOro CurHana npou3BOOUTCS B OKHE
Hactpoukn meToaa, nuct ®opmynbil).

3apgepxka

[aHHbIi NnapameTp onpegenseT 3agepxKy (B MUHyTax) Havana npouenypbl UHTErpupoBaHus. Mukn
Ha Ha4dasribHOM y4acTKe XpomaTtorpamMmmbl UTHOPUPYKOTCA. ,D,aHHaFI onuna nones3Ha And UCKIKYeHUd nuka
pacTBopuTens, 6e3 obpalleHust K cobbImusiM UHMe2pUpPo8aHUsl.

Wupwuna (H/2)

MapameTtp WupuHa (H/2) nossonseT oTnnuMTb NUKM OT WymMa u a 6GasoBor nuHuu. NapameTp
WuvpuHa (H/2) paBeH nonywuvpuHe nuka, TO €CTb, LUMPUHE Ha MOMOBMHE BbICOTbI, BbIPAXEHHOW B
cekyHaax. B kayectBe HavanbHOro NpubMAMKEHWs OObIMHO MOXHO MPUHATL MOMYLUMPUHY CaMbIX Y3KMX
(nepBbix) NMKOB Ha XpomMaTorpamme.
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9.74 m 9.74 m 9.74 m

31 22 41

A. OnmumaribHoe 3HaqyeHue napamempa LupuHa (H/2).

B. 3HaueHue napamempa CIIUWKOM 8€eJIUKO. HEeCKOJIbKO COCEeOHUX MUKO8 paccmampuearomecs Kak
00UH; 0mdeslbHO cmosiue CoCeOHUEe MUKU MOoecym paccMampusambCAa KakK cl/iuswuecH,
3anasodbieaHue ¢ ommemkol KOHYa ruka.

B. 3HayeHue napamempa CAUWKOM Masio: wyM 6a30eol JlUHUU [PUHUMaemcsi 3a [UKU;
rosier1Iiemcsi MHOXeCmeo MeSIKUX [UKO8; Crusuwuecsl MuUKU paccMampuearomcsi Kak omaoesibHO
cmosiwjue (nodobHo pasmemke “OonuHa-K-0osIuHe”); 0mOeribHble WUPOKUE MUKU CHUMaromcs
Opetlichom 6azoeoli IUHUU U MPOMyCKamcs.

22X [na GbicTpoi onTMMM3aLMM NapaMeTpoB PasMETKU MOXHO BOCMONb30BaThCA onuuen MNpeanoxuTs.
Ona aktvBauuu oONUUWN LLEMNKHUTE MbILWKOW MO OO4HOUMEHHOW KHorke. [JocTaTouyHO MNOBTOPUTH
npoueaypy [pegnoxute/lpumennts 1-2 pasa. 3Ta npouedypa YyCTaHaBnMBAaET 3HaYeHus
napameTtpos LupuHa (H/2) u YwupeHue, paBHble cpegHUM Ans JaHHOW XpoMaTorpaMmbl. 3HaYeHus
napameTpoB AcummeTpus 1 Mopor npuHMMaloTcs paBHbiMK 1.5 1 2, COOTBETCTBEHHO.

YwupeHue

MapameTp YwupeHue ectb oTHoweHMe napameTpa LupuHa (H/2) ona nukoB B KOHUE W Havane
xpomartorpammsbl. Mpyn n3okpaTU4ECKOM (M30TEPMUYECKOM) aHanm3e LUMPUHA MUKOB B KOHLE XpOoMarto-
rpamMmbl B HECKOITbKO pa3 bornblue, Yem B Havarne.

Mopor

B nporpamme MynbmuXpom v“cnonb3oBaH anroputM OeTeKTUPOBAHUS MUKOB Ha OCHOBE NepBow
Npou3BOAHOW (HakmnoHa) xpomaTtorpaduyeckon Kpmeon. [ng Toro, 4Tobbl pelwmnTb, SBNAETCS NN HAKIMOH B
HEKOTOPOM TO4YKE 3HaAYMMbIM, BENWYMHA MEPBOM MPOM3BOAHOW AENUTCS Ha 3HaveHwe wyma 6a3oBoi
nuHvn. Ons obecneveHns HageXHOro nomcka xpomartorpaduyeckmx nNukKoB B nporpamme MynsmuXpom
UCMNomnb3yeTcst crneuunanbHbiA anroputM AN onpefeneHnsl ypoBHSA LWyma 6a30BOM NMHUKM MO BCEN
XpoMaTorpamMme. BbluucrneHHas BenuumHa wyma 6a3oBov nNuHuKM (B eguHuuax npeobpasoBaHma ALIM)
yka3blBaeTCs B pasgene otyeTa Tabnuua kaHanoB.

HaknoH npMHMMaeTcs 3Ha4yMMbIM B Ciyvae, ecnv 3T0 OTHOLIEHWe npesbiwaeT sBenuymHy Mopor 13
Ananorosoro okHa MNMapameTpbl pa3MeTKU. BenuunHel nopora Ang 3agHen v nepegHen yacTu nuka mMoryT
otTnuyaTbca (X OTHOWeEHWe 3agaetcs napametpom AcummeTpus). [eneHne He MOMHOCTbIO
pasfeneHHbIX MUKOB MPOM3BOAMTCA NPSMOW MO BEpPTUKanuM WM C UCNOMb30BaHWEM TaHreHUmanbHOro
cnycka. OGbIMHO npegenbl M3mMeHeHuss napameTpa Mopor nexatr B AnanasoHe 0.5-5 (3HauveHue no
yMorn4yaHutio - 3).
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T mw 2 T nw 2 Ty 7

A. OnmumarbHoe 3HadYeHue napamempa “Nlopoz”
B. 3asbiweHHoe 3HadyeHue — Hebosbuwue MUKU U2HOPUPYMCS.
B. 3aHuxXeHHOe 3Ha4YeHue — MoseSIOMCS JIUWHUE MUKU.

2% WHorpa nydwue pesynbTaTtel aeT BbiGop napametpa Mopor B 2-3 pasa MeHbLue ONTUMAanbHOMo M
UCKITIoYeHre "MULWIHKNX" NMKOB 3agaHvem napameTpoB MuH. nnowagb u MuH. BeicoTa.

2% TNpy npaBUnbHON UOEHTUMMKALMKM KOMMOHEHTOB Meskue "haHTOMHbIE" MUKW ByayT MCKOYEHbl M3
oTyeTa M He MNOBMUSIOT Ha pesynbTaTbl aHanmu3a (KpoMe WCMoNb30BaHUS MEeTOAa HOPMUPOBKU
nnowagen). OgHako nMpu Apevde BpemMeH YAepXKMBaHUS BO3MOXHA HeBepHas uaeHTudukaums
KOMMNOHEHTOB. [103TOMY pekomeHayeTcs yopaTtb MULIHNE NUKU MyTEM HAaCTPOWMKN anropuTma pasMmeTka
WM BPYYHYHO, C MOMOLLbIO peAaKkTopa NMKoB.

AcummeTpus

MapameTp AcuMmmeTpusa ecTb OTHOLEHWe napameTpa Mopor B Hayane n koHue nuka. [nga "xsocta-
ThIX" NMMKOB AaHHbIV NapameTp bonblle eanHuLbl. Belbnpaetcs B guanasoHe 0.5 - 5. 3HayeHue no ymon-
YaHuo paBHo 1.5. CUMbHOroO BNMSHUA Ha pesyrnbTaThl, Kak NpaBuno, He OKkasbiBaeT.

MuHumanbHasa nnowaab U MMHMMaribHasa BbICOTa

on napamMmeTpbl NO3BONAKT UTHOPMPOBATL NMUKKU, Niowaib u/vnn BbiCcOTa KOTOPbIX MeHee YKa3aH-
Horo 3Ha4yeHus. OObI4YHO NCnosb3yeTcd napameTp MwuH. BbICOTa, MOCKOJIbKY €ero nerdye onpenenmtb no
PUCYHKY XpOoMaTorpamMmmbl BU3yalibHO. I'IapameTp ocobeHHO noneseH npn MeToae pacyeta H0,0MU,DOGKa
OMKI/IUKa, a Takxke B Clty4ae HEBbICOKOIo OTHOLUEHUA CI/IFHaJ'I/UJyM.

MuH. BbicoTa n3mepsieTcsl B eAnHuLax, yCTaHOBMEHHbIX B Tabnuue KaHanoB.

EnovHuupl nsmepeHus napametpa MuH. nnowagb He 3aBUCAT OT BbIOpaHHbIX eguHuy no ocn X
(MuH, cek, MK, M) n namepstotca B ELJ*cek, roe E/] - equHULBI MU3MEpPEHUs NO KaHany, YCTaHOBMNEHHbIE B
Tabnuue kaHanoB.

22X  Hanuuve 60mbLIOro KONMYECTBa MESIKMX NMUKOB MOXET TakkKe NMPMBOOMTL K HEBEPHOM aeHTUdMKaLMm
KOMMOHEHTOB Mpwu Apeide BpeMeH yaoepXuBaHWus. Mcnonb3oBaHWe penepHbIX MWKOB MO3BONAET
peLuTb 3Ty npobnemy.
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11 12 13 14 15 16 DMHH

A. UcxodHas xpomamozpamma.
B. UckntoueHnl nuku ¢ nnowjadbto meHbuwe 0.5.

Hae3gHuk

o707 napameTp 3agaeTcd B TeX CcliydadXx, Korga Tpe6yeTcs=| OTAOENATb NO TaHreHTe MalieHbKune NMnukn-
Hae3aHMKKN, HaxoOsaLWmMecs: Ha CKoHe 6onbLUMX NUKOB, BO n3bexaHne owmnboK, BO3HMKAOLLMX npu pasge-
JNIEHNN TakuxX NMUKOB MO nepneHaukynapy. Ll,enecooGpasHo ncnonb3oBaTb Ald onpeneneHuna nukoB Ha
CKJTOHE NKnKa pactBopuTena nnn peareHta.

MapameTp Hae3gHuk paBeH 3HAYEHWMIO OTHOLLEHMWS BbICOTbI MEPBOr0 M3 HepasAerieHHbIX MUKOB K
BbICOTE BTOPOro, MpW NPEeBbILLEHWN KOTOPOro BTOPOW MUK OTAENSETCS OT NepBOro no TaHreHte. Ecnu atot
napaMmeTp ycTaHaBnuBaeTcsl paBHbiM O (3Ha4yeHWe Mo YMONYaHuIo), MAEHTUUKAUNA NMUKOB-HAaEe34HUKOB
He NPOM3BOAMUTCS.

314 %0F5

314 %0F5

A

B

A. 3HayeHue napamempa Hae30Huk pasHo 0 (3Ha4deHuUe 0 yMO4YaHUr).
B. 3HayeHue napamempa Hae30HuUKk pasHo 5.

OTpMuaTen bHbI€ MUKN

OOGbIYHO MpU MHTErpUPOBaHUM OTpULLaTENbHbIE MUKU UTHOPUPYIOTCA. YcTaHoBKka donaxkka OTpuua-
TenbHbIe MUKW NO3BONAET AETEKTUPOBATL BCE MUKW, HE3aBMCUMO OT UX MOMSAPHOCTY.

MHTpenon. Hayano/koHel 6a30BON NUHUN

YctaHoBka naxka WMHTpenon. Havyano/koHey 6a30BOM FNMHUM (MHTEPNONMPOBaTb Hayano u
KOHeL, 6a30BOW NMMHMM) BKINIOYAET creumanbHyo npoueaypy BblYMCNEHNUS KOOpAUHAaTBl Y TOYeK Havana u
KOHUa nuka, obecneuymBaioLlyio 6onee BbICOKYD TOYHOCTb M3MEPEHUs NapamMeTpoB MaribiX MUKOB (CM.
lpunoxeHue 8, pasgen Mcnonsb3oeaHue anzopumma uHmepnonsayuu 6a3oeoll SIUHUU Onsl yMeHbWeHUs
noepewHocmu uamMepeHusi HU3KUx kOHueHmpauuﬂ).

CobbITUA MHTErpnpoBaHn

B HEKOTOpbIX Cryyasix HeBO3MOXHO MOSYyYUTb YOOBNETBOPUTENbHYHO pa3MeTKy XpoMaTorpaMMbl Ha
MUKW, Bapbupys NapamMeTpbl aBToMaTuyeckoro demekmopa nukos. Kak npaBumno, B 3TUX Criyyasix UCnosb-
3yeTcsl pydyHasi KOppekuusi ¢ MOMOLb pedakmopa fnukos. TeM He MeHee, ecnv OXuaaeTcsi cepus
OOHOTMUMHBIX XpOMaTorpaMM, UMEeT CMbICIT UCMONb30BaTe CobbimuUsi UHmezpuposarusi. CoBbITUSI UHTEr-
PUPOBaHWs! NMO3BOMSAT HACTPOUTL NPOLIECC PasMeTKM B COOTBETCTBMU C OCOBGEHHOCTAMU OAHHOW cepum
XpomaTtorpaMM, 3afaBasi Ans HEKOTOPbIX YY4aCTKOB XpoMaTtorpamMmbl MHAMBMAYyanbHble NnapamMeTpbl U
npaBuna pasmeTKku.

o LllenkHuTte no 3aknagke nucta CobbiTna okHa MapameTpbl pa3meTku (MeHio Metop/PasmeTka mnnm
nMKTOrpaMmMa & ) osABUTCA CNMCOK COBLITUA UHTENPMPOBAHUS (MO YMOMYAHUIO CINCOK COBBLITUI MYCT).
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Ceomcrea: MapameTpsl pasMeTKM

YotaHoekd  COBHITHA

Hucno coSe THE: 2

5.00PazpewITE neTeKTUpOBaHWE
14.00 OTKAKYUTE AETEKTHROBEHHE

[z
o |

[ OTKAKYKTE BCE COBBITHS

Ok ‘ OTMeHa | HpMﬂEHHTb‘ Crpaeka |

MoxHo dobasumb wnun ydanume cobblTve, a Takke USMeHUMb napameTpbl Moboro u3 H1x. KHomka
MpuMeHUTbL NepenHTErpupyeT XxpoMaTorpaMmmMy Ans OLEHKN BIUSHWS CAEMAaHHbIX U3MEHEHWI.

o [lpn gpobaeneHun cobbitnsi (kHomka [lo6aBUTb) UK ero pedakTMpoBaHuM (KHomnka MeHATb) cobbiTuA
nosiBNseTcs okHo CobbITUE MHTErPUPOBaHUA.

CobLITMe pazMeTKH
Bpera: 2z
CoBBITHE: | HCTEHOBKHTE WHPKHY ﬂ

SraveHme: 0]

Beegute BpemMsa akTnBaumn coObITUS.

-
LLlenkHnTe no KHorike J cnpaBa ot nonga CobbiTue un BbibepuTe Tpebyemoe cobbiTue 13 cnmncka
Beegute 3HayeHue B none Mapametp, ecnu gaHHoe cobbiTue TpebyeT 3Toro.
o LlenkHuTe no kHonke OK mnu HaxxmuTe [Enter] ansa NnpuHATUSA N3MEHEHWIA.

Cnncok cobbITWii MHTErpUpPOBaHUs, UCNOMb3YOLWKXCA B nporpamme MynbmuXpom, npusegeH Hke. Kak
npaBuno, cobbITUS BLICTYNAOT Napamu: OAHO ANS aKTUBM3aLUMK COBbITUSA, BTOPOE - AN OTMEHbI.

3anpetutb/paspeunTb AeTEKTUpOBaHUe

Mpouenypa 3anpemums 0emekmuposaHue NpekpawiaeT MHTErpupoBaHne, HauMHas C yka3aHHOro
MOMEHTa BpemeHun. Ecnv nuk Havancsa 0o 4aHHOro cobbiTus, OH NMBO 3akaHYMBaeTCs JOCPOYHO (MUKM Ha
ctagum cnycka) nvbo He npuHMMalTCA BO BHMMaHue (MKMW Ha cTagum nogbema). [lpoueaypa
Paspewumb 0emekmupogaHue BO30OHOBNSAET WHTErpupoBaHWe, HauMHass C yKa3aHHOTO MOMEHTa
BpEMEHM.
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A. HopmarbHbIl pexxum uHmezpuposaHusi
B. lumeepuposaHue 3arnpeueHo ¢ 30 00 34.5 MUH.

Pa3 peLuuTblsan PeTUTb oTpUuuaTesibHbie MUK

Mpoueaypa Pa3pewumb ompuyamesibHbie NUKU paspeLlaeT
nMKoB. Pexunm OeTekTUpoBaHus oTpuuaTenbHbIX MUKOB YMEHbLUAeT YCTOMYMBOCTb anropuTma noucka
nukoB. Mpoueaypa 3anpemums ompuyamersibHble MUKU 3anpeLiaeT
MUKOB (PeXUM No ymonyaHuio). CobbiTne He BRMSeT Ha yXXe HavaBLunecs oTpuuaTerbHble MUKN.

AOeTeKkTnpoBaHumne

OEeTeKTnpoBaHmne

oTpuuaTesbHbIX

oTpuuaTesibHbIX

524 mv

514 mv

o

A

A. lHmeeapuposaHue o yMon4aHuto.

b

B. PaspeweHo uHmeapuposaHue ompuuamersibHbIX MUKO8 8 duarna3oHe 4 - 6 MUH.

JaHHble cobbITUSI NO3BOMSAT UHTErpupoBaTh U obpabaTbiBaTh oTpuuLaTenbHble MUKW, MNpu aToM
KOHLIEHTpaLMM Taknx KOMMNOHEHTOB PaCcCYUTLIBAKOTCS B OOLIMHOM MOPSLAKE.

3anpetutb/paspelunTb OTOPAKOBKY NMUKOB

I'Ipou,e/:l,ypa 3anpemumb om6paKoeKy NMUKO8 yCTaHaBIIMBaET pexnMm, Koraa MUK He MOXeT ObITb
OT6pOLLIeH M3-3a O4YeHb NSI0CKOMn BEPLUUHbI. I'Ipou,e,u,ypa Pa3pewumb om6paK06Ky NnuKoe OTMeHdAeT yCTa-
HOBKY 3anpemumb om6paKoeKy ruKoes.

520 mV

520 mV 2

A. HopmaribHbIl pexum uHmezpuposaHus
B. 3anpeweHa ombpakoeKa ruKos.
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Bknrountb/oTKNIOUMTL 6a3y AONMHA-K-A0NMUHE

Mpouenypa Bkn. 6a3y donuHa-k-0onuHe 3anpelaeT pasgeneHne nvkoB "Mo  nepneHankynsapy".
MpoBoaMT 6a30BYH JIMHUKO MO CaMbiM HU3KUM TOYKaM Mexay nukamu (gonuHa-k-gonuHe). Mpouepypa
Omkmodums 6a3y 0onuHa-k-0onuHe pas3pellaeT pasfeneHne nuMkoB "no nepneHankynsapy” (HopmarnbHbIi

pexum pasmeTku).

_'? o a :I;,
A
T
11 RIHH|
B .
I
5 6 7 8 9 10 11 —
A. HopmarnbHas 6a3a (pa3deneHue no nepreHOUKynspy).
B. ba3sa “OonuHa-K-0onuHe”.
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BKNOYNTL/OTKNHOYNTL PEXUM OAHOrO NUKa

Mpoueaypa Bkn. pexum 00HO20 fuka BCe MUKW NOcrne AaHHOro cobbiTua OyayT obpaboTaHbl, Kak
oavH cnuswmncs nuk. Mpouenypa Omkr. pexum 0OHO20 nuka ycTaHaBnueaeT HOpManbHbIN pexum
pasMeTKW, KOrga Kaxabli MUHUMYM MeXAy MMKaMu BbI3blBAeT AENeHWe Mo MeprneHaukynspy wuim no
HaKMNOHHON.
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A. HopmarbHbIl pexxum uHmezapupogaHusi
B. BkritoueH pexum o0Hoeo ruka ¢ 34 o 37 MuH.

[aHHbI pexxum MOoXeT OblTb noneseH Ans 06beaMHEHWUs HECKOMNbKUX OGNM3Ko MAyWux NUKOB
(HanpvmMep, 3oMepoB, MUKpPONpPUMecet U ap.) B oauH. [1na Gonee CNoXxHbIX cryvyaeB MOXHO BOCMONb30-
BaTbCA OObeaMHeHVWeM MUKOB B rpynnbl (CM. pa3gen O6beduHeHue nNakeTa B MHOrOKaHalbHY
XpomMaTorpammy

OO0HoKaHarbHbie XPOMaTorpaMMbl, BXOASLLME B r1akem, MOXHO 00beAuMHUTL B OOHY MHOrokaHarsb-
Hylo xpomaTtorpammy. Takoe o6beguHeHWe MOXHO MPOM3BOAUTL HE3AaBUCUMO OT TOro, MMEKT 5
XpomaTtorpammbl OANHAKOBYHO MPOAOIKUTENBHOCTL U COBMaAalT N eauHULbl, 3afaHHble no ocam. [ns
o6beanHeHMs xpomaTorpaMm BbIMOSIHUTE CreaytoLlee.

e Co3pgaiiTe HOBbIN NakeT UK OTKPONTE CO31aHHbIN paHee (pa3fen KosuyecmeeHHbIU U Ka4yecmeeHHbIU
aHanu3s/../Aemomamuyeckasi 2padyupoeka C  UCIO/Ib308aHUEM  paHee  IOJIy4YeHHbIX
Xpomamozpamm), Npu 3TOM OTKPOETCH OKHO [akeTHbI nepecyerT.

e Haxmute kHonky O6beAnHUTbL BHU3Y OkHa. OKHO 3aKpoeTcsi, a Ha ero MecTe OTKPOEeTCS OKHO HOBOW
MHOroKaHanbHOM XpomaTorpaMmbl, KoTopasi aBTOMaTM4Yecku nofydyaeT MMsi MakeTa, [OMOfIHEHHOe
cnosom O6beauH.

Mpn coxpaHeHun 3TON XpomMaTorpamMmmbl Ha gucke ee danny npucsamBaeTcs UMs B COOTBETCTBUMU
CO BpeMeHeM co3aHunsi 06 beanHEHHOW XpoMaTorpaMmmbl.

N\ A/

ZX Hukakve npoueaypbl, 3agaHHbIe AN nepecyeta XxpomaTtorpaMmm, BXOAALLMX B nakeT, npu obbeauHe-
HUW He BbIMNonHaTCA!

Mpynnbl). B rpynnbl MOryT o6beAMHATLCA MYKK, CTOSILLME B NMPOW3BOSNIbHOM MOPSiAKe, a He TONbKO
noapsaa.

Opyrve coObITUA UHTErPUPOBaHUSA

YcmaHoeumb 2opu3oHmarnbHyro/HopMasibHyo 6a3y

Mpoueaypa YcmaHogumb 20pu3oHmarnbHyto 6a3y ycTaHaBnMBaeT TOpU3oHTarnbHylo GasoBylo nu-
HUWIO, NepBasi TOYKa KOTOPOW HauYMHaEeTCs C Ha4YanoM MepBoro nuka nocne AaHHoro cobuitva. Mpoueaypa
YcmaHogumb HopMarbHyro 6a3y ycTaHaBnNMBaeT PeXuM, NMPUHATLIA No ymonyaHuio. [ns rpynnbl Crive-
LLUNXCA MUKOB ropusoHTanbHasa 6asa npogorkaeTca A0 NocneaHero nuka B rpynne, 3ateM BbixoauT Ha ba-
30BYIO NIHUIO MO YMOIYaHUIO.

YcmaHnosumb Havyano/KoHey nuka

Mpouenypa YcmaHogums Havasio fuka HauMHaeT HOBbIV MUK B 3TOM Touke. Ecnu nuk yxe naeT, oH
unu otTépackiBaeTcs (Ha nogbeme) Nbo AOCPOYHO 3aBepluaetcs. MNpoueaypa YemaHogums KoHeu rnuka
3aBepLUaeT NuK B 3TON Toyke. He AocTuriume makcumyma nuku oT6pachiBaloTcsl (KpoMe HadaTbiX o cobbl-
TUIO YcmaHoeums Hadaso ruka ), MUK Ha CTagum Crycka 3akaH4uBaoTCs.

4-34 CnpaBOYHMK MO OCHOBHbIM Onepauusm MynbmuXpom eepcusi 1.7x




Pacwenumsb nuk
Mpouenypa 3aBepLUaeT TEKYLLUNA N HAYMHAET HOBbIM MUK B YKa3aHHOM MeECTeE.
YcmaHoeumsb nonywupuHy

Mpoueaypa ycTaHaBnNMBaeT HOBOE 3HadeHuWe napameTpa MonywwupuHa. Mpu 3ToM nMHeNHoe
BO3pacTaHue 3TOro napameTpa BO BpeMeHU (B COOTBETCTBUM C NapamMeTpoMm YiuMpeHue ) npekpaliaeTcs.

YcmaHoeumb nopo2

Mpouenypa yctaHaBnuBaeT HOBOE 3HaveHMe napameTpa Mopor.
YcmaHoeumb MUHUMaNbLHYO 8bicomy

Mpouenypa 3apaet HoBoe 3HayeHue napameTpa MuH. Bbic.
YcmaHoeumb omHoweHue Hae30HuUKa

Mpouenypa yctaHaBnNuBaeT HOBOE 3HaYeHMe napameTpa HaesgHuk.

YcmaHoeumsb 20pu3oHmanbHyro 6asy Ha3zao

I'Ipou,ep,ypa yCTaHaBJ1MBaE€T rOpn3oHTAalbHYO 6a3OByIO JIMHUIO A1 BTOPOro U3 AByxX Hepa3aerieHHbIX
NnKoB. JInHns npoBoaAnNTCA Ha3aa OoT KOHEYHOW TOYKM BTOPOro nuka.

YcmaHoeumb moyky 6a3oeoll 1uHUU

Mpoueaypa ycTaHaBnNuBaeT TOYKY XpOMaToOrpamMmmbl B 3aaHHbI MOMEHT B kKa4eCcTBe TOYkM Ba3oBom
nnHWK. Ha yyactke mexay AByMsi ToYkaMu 6a30BOW NUHMEN SBNAETCA COeaNHSOLWAn nx npsiMasl.

dopcupoeamb/ommMeHUMb 20pU30HMasLHylo 6a3y

Mpouenypa ®opcuposameb 20pu30HMasnbHy0 basyycTaHaBNMBaET ropnsoHTanbHy0 6a3oByto
NMHWIO NSt OAMHOYHOIO NMKA OT HavarbHOW TOYKM 4O KOHEYHOM TOUKM B MECTe nepecedeHnsi 6asoBoi
NMHUK 1 XxpomaTorpammbl. Mpoueaypa OmmeHUMb 20pU30HMarbHy 6a3y OTMEHSIET NPeabIaYLLYO
KomaHgy.

dopcupoeamb/ommMeHUMb 20pU3oHManbHyro 6asy Hazad

I'Ipou,ep,ypa @opcuposamb 20pU3oHMarlibHyr 6a3 yyCTaHaBnmBaeT TrOpPU3OHTAllIbHYHO 6a30|3yro nn-
HUIO 0N OOUHOYHOMO NMMKa OT KOHEYHOW TOYKW 40 HayasrbHOW TOYKM B MECTE nepece4yeHus ©a3o0BOW NUHUK
n XpomMatorpamMmmbl. I'Ipou,ep,ypa OmmeHUMb 20PpU30HMarlbHyro 6a3y OTMEHAET npeablayLlyo KoMaHay.

Bkn./Omkn. ckeo3Hyro 6a308yH0 JIUHUIO

Mpoueaypa Bk cko3Hyro 6a308Y0 JIUHUI UCMONb3YeTCA B Criyyae CregoBaHWs Noapssd MUKOB
NPOTUBOMNONOXHOW nonsipHocTW. [poBoAuT 6a30BYyl0 NMHWIO OT Havyana nepBoro nuka OO0 KoHua
nocriegHero, pasgenss NuMKM B TOYKax MepeceyeHus XxpomatorpaMmmbl ¢ 6asoBoi nuHueir. Mpouenypa
Omkrn. ckeo3Hyto 6a308y0 IUHUIO OTMEHSIET NpeablayLylo KoMaHay.

Pepnaktop nukoBs

Pedakmop nukog No3BONSIET BPYYHYI CKOPPEKTMPOBATbL pe3ynbTaTbl aBTOMAaTUYECKOW pasMeTKu
XpoMaTorpammbl. C nomoLlbto pedakmopa rnuKoe MOXHO CO34aTb UMM YHUYTOXUTL MUK, NEPEMECTUTb Ha-
4yano, KoHel, UK BepLUMHY MNuKa, a Takke BbINOSIHUTL HEKOTOpbIE Apyrve AEUCTBUS MO pedakTMPOBaHUIO
pa3MeTKM XpoMaTorpammbl B COOTBETCTBUN C NOXENaHWsSIMU Nonb3oBaTensl.

Pedakmop rukoe akTMBM3npyeTcs Haxatmem komouHauum [Alt]+[C] Ha knaBuaType uUnm KHOMKKU MuK-

TorpadonMyeckoro MeHio Tfi C MOoMOLb0 MbiwK. MOXHO Tawkke LWENKHYTb MpaBoi KHOMKOW MbIUN U
BbiOpaTb B OTKPbIBLIEMCS MeH MyHKT Py4yHasi pa3meTtka. [lpy 3TOM Ha 9KpaHe MosBnseTcs
BepTUKanbHas INUHWUS (Kypcop), a BMECTO MNUKTOrpadnyeckoro MeH - psag MUMKTOrpaMm pegakropa.
Kypcop MOXHO nepemMecTUTb B HOBOE MOSIOXKEHUE KNnaBuLIaMU-CTPENKamMm WNu C NMOMOLLBIO HaKaTown
npaBou KHOMKM MbIwK. [Mpu OBMKEHUN Kypcopa B CTPOKe MHAOPMaLMM 0TOOpaxaloTCs ero KoopAavHaTthl No
ocam abcumcc M opauHaT B BbIOpaHHbIX €AuHWUAxX, MpyM 3TOM B CKOOKax ykasaHbl BENUYUHbI,
COOTBETCTBYIOLLME YNCITY TOYEK U3MepeHus ana ocu X n vncny amckpetos ALIMN ansi ocn Y.
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PenakTUposaTe NUKK B YUHOM DEXUME Xenie

[ns pedaKkTMpoBaHUsi MONOXEHUs MvKa HeobxoAuMMo BbliOpaTb OAHY M3 ero "ocobbix" Toyek
(Havyano, BepluMHa, KoHel unu gonwuHa). [na Bbibopa ycTaHoBWUTE Kypcop BGMM3M Tpebyemol TOYKM,
BHYTPW MHTEPECYIOLLLETO MUKA, U LLENKHUTE MbILIKOW MO NUKTOrpamme BbiGopa Tuna TOYKM:

A BbIbpaTb Hayano nuka;

A BLiGpaTh BeplUnHY NuKa;

A BLIGpaTh KOHEL, NUKa;

Ak BLIGpaTL fONUHY MeXay NUKamu;

FAN OTMeHa BblAeNneHn4.

MoxHo Takke BblOpaTb 0CODYIO TOUKY, Brivbkanylo K MOMOXEHUI0 Kypcopa, HaxaB KOMOWHauuo
[Ctrl]+[Enter]. MMuk, K KOTOPOMY OTHOCUTCS BblbpaHHasa Toyka, OydeT 3akpaweH. Ecnn BbibpaHHas Todka
ABMNseTCA AONUHOW ABYX COCeAHUX MUKOB, ByayT 3akpalleHbl oba nuka. Tvn 1 NpMHagnexHocTb BbiGpaH-
HOW TOYKM NOSABATCS B CTaTyC-CTPOKE.

Mocne Toro, kak Boibop "ocobon" ToUkM caenaH, MOXHO rrepemMecmums ee Ha Hogoe mecmo. Ons

3TOrO HYXXHO YCTaHOBWTb Kypcop B Tpebyemyio Mo3vLMio U LLEMKHYTb N0 MUKTOorpamme &Ly naxats
knasuwy [-] (cepbin MUHYC NNy TUpeE).

Ecnn HeoGxoammo npoBecTu pasdesieHue nuka Ha 0ea, NEPEMECTUTE KypCOp Ha Xernaemoe noro-

XXEeHWe rpaHuubl U LWEenKHUTE Mo MUKTorpaMmme A unu Haxmute knasuwy [/] (pasgenutb) MNuk Gyget
pasgerneH Ha gga. [ina aTon onepaumm Boibopa "ocobon” Toukn He TpebyeTcs.

Ecnun HekoTOpas napa NUKOB OOMKHA paccMaTpuBaThCs Kak HepasfeneHHbIe MUKW, a Ha akpaHe Bbl
nonyyaeTe pasgeneHve 0o 6a30BOM NUMHUM, NMOCTaBbTe KYpCOp Ha MecTO npeanonaraemMont rpaHuubl U

LLlenkHuTe No KHOMKe &t unu Haxmute knasuwy [*]. MNMrkn TpaHcOpMUPYOTCA B CRIUBLUYIOCHA rpynny C
rpaHuLEen Ha MecTe pacrnonoxeHusi kypcopa. NMpu aTom Beibopa "ocoboin" ToukM Takke He TpebyeTcs.

CyliecTByeT Takke BO3MOXHOCTb 06be0uHUMb 0ea ruka, CAenaB OguH BMECTO OBYX, ANS 3TOro
HaZo LWeNKHYTb Mo NUKTorpaMmMe K yny vaxats Knaeuwy [+], npeaBapuTensHO BbiOpaB B KayecTBe "0co-
6on" TOYKM JONUHY MeXAyY STUMU NMUKaMM.

HAns ydaneHus nuka HyXHO BblIOpaTb OOHY M3 €ro TOYEeK W LUENKHYTb MO MUKTorpamme &
HaxaTb knasuwy [De]l. TMukTorpamma yoanuT Bce MUKW, HaxoOslMecs creea OT Kypcopa, a
nuKTOrpamMmma &% ynanuT BCe NMUKM cnpaBa OT Kypcopa, 8K/Yasi 8bi6paHHbIU.

[na co3gaHusa nuka HeobBXoAMMO MOCTaBUTb KypCoOp Ha OXMAAEMOE MOSIOXKEHME BEPLUMHbI NUKa U
HaxkaTb Ha KnasuLy [INS] MNK WenkHyTb NO NUKTOrpaMmme FAY

\NA/

2ZX [Ona Toro 4toBbl OTKa3aTbCA OT MoOCnedHero MUaMeHeHusi, BblGepuTe komaHdy lMuk/OTmeHa wunu

"s]
HaXXMUTE KHOMKY —|

Mpwn BbIXOOE U3 peaakTopa NMKoB (NoBTopHoe HaxaTtue [Alt]+[C] unu kHonkm {rh\]—) MO>HO:
e MPUHATb CAenaHHble n3ameHeHus (Qa),

4-36 CnpaBOYHMK MO OCHOBHbIM Onepauusm MynbmuXpom eepcusi 1.7x




e 0TKasaTbCH OT CAenaHHbIX n3meHeHun (HeT)

e BepHyTbCs B pegakTop (OTtmeHa vnu [Esc)).

MynetmXpom MK-UHTErpatop

WaEnoH NKkoE SN WzMeHeH. MpUHATE

? WZMEHEHWAT

®

Her OTMEHE

Mbiwb KnaBunatypa BbinonHsemoe gencreue
[Ctrl]+[Enter] BblGpaTh BnvxxanLyo TOYKy nunka
[«]+[Ctrl]+[Enter] BbIGpaTh NEeBYI TOYKY NuKa (CNMBLLNECS MUKN)
[=]+[Ctrl]+[Enter] BbIOpaThb NpaByro TOYKY NuKa (CNMBLUMECS MUKW)
A BbIOpaTb Havano nuka, 6nvmxarniliee K NONIOXKEHUIO Kypcopa
A BbIOpaTh BEPLUMHY M1Ka, OrvkanLyro K NONOXKEHUIO Kypcopa
A BbIOpaTb KOHEL, NUKa, BrvkanLwni K MONOXEHUIO Kypcopa
Ak BbIOpaTb AOMNMHY MEXAY COCEAHUMU NMUKaMM
A y6paTb BblaeneHve
,,e]_ [-] YyCTaHOBUTb HOBOE MONOXEHWNE BbIOPaHHON TOYKM NnKa
.,q]g *] CNUTb NUKN
H [+] CcTepeTb rpaHuLly coceaHuX NUMKOB (06beanHeHne NnKoB)
A 1 paclenuTb (pa3fgenvTb) NUK Ha asa
a [Ins] €O037aTb HOBbLIN MUK C BEPLLUMHON Ha MecTe Kypcopa
X [Del] CcTepeTb BbiOpaHHbIN NANK
A CTepeTb BCE NUKM CrieBa OT BbIGpaHHOM TOYKU
X cTepeTb BCE NUKK crpaBa OT BbIGpaHHON TOYKM
0| OTMEHSIeT MOCNeAHIo onepaLuio
MK [=], [«] nepemeLlLieHne Kypcopa BnpaBo Uiv BNeBO
[Shift] + [—] ObICTPOE NepemeLLeHne Kypcopa BnpaBo WUiv BeBo
[Shift] + [«]
{n,\]— [Alf] + [C] BkrtodeHune/BbIKITIONEHNE pexuma pedakmopa MuKos

[[aycc-annpokcnmauuns xpomatorpaguyeckmx NMkoB

Ons pasgeneHus rpynnbl cMexHbIX nukoB B MO MynsmuXpom, eepcusi 1.7x npegycMoTpeHa npo-
uenypa, no3sornsaLLas pasnoXuTe rpynny Ha oTaerbHbIe MUKW, annpokcMMnpoBas X dyHKuuen [faycca,
3KCMOHEHLManbHO-MoANnULMPOBaHHON (hyHKUMen [aycca unu npous3BOnbHOW (PyHKUMEeN, 3ajaBaemMon
chopMon BbIBPAHHOrO 3TanoHHOro nuka. [ns KpaTKocTu aTa npoueaypa UMEHYETCS 2ayCC-pasfioxXeHUeM.

[nsa BbINONHEHUS rayCcc-pasnioXeHusa BblNMnoNHUTE cneayrLlee.

e OTKpoWiTe XxpomaTorpaMMy U BblAENUTE C NMOMOLLbIO MbILLM MPYMNY CMEXHbIX MUKOB, KOTOpble TpebyeTcs
pasgenutb. B pesynbTate B okHe GydeT npeacTaBreHa TONMbKo BblbpaHHas obnactb. PekomeHayetcs

10 JTpmkeHne MBILIHM IPH HAXKATOMH MPABOI KHOIIKE.
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BblOENSATb Y4acTOK XpoMaTorpamMmbl Takum 06pasom, YToObl Ha HEM MOJTHOCTLIO MOMeLLanuch BbiGpaH-
Hble MKW 1 He Nonagany rpaHuLbl OPYrX MUKOB.

o Bhbibepute komangy ObpaboTka/dononHutensHo/l"aycc-pasnoxeHuve.
+ Ecnu rpynna n1koB NOMHOCTbLIO NMOMELLAETCA B OKHE, cpa3y OTKpoeTcst OkHO UHMumnanusauma.

¢+ Ecnu HavanbHas w/unu KoHedHast TOYKM BbIGpaHHONM rpynnbl MUKOB BbIXOOAT 3a MNpeaenbl OKHa,
nossutca coobueHune: «lTuk Ne... ebixodum 3a npedesnibl OKHa. Yeenudumb OkHO? [a/Hem».
Haxmute kHonky [la — B NPOTMBHOM cryyae nuK, He NOMECTUBLUNNCS B OKHe, OyaeT UCKMoYeH u3
aHanusa. Nocne 3Toro oTkpoeTcs okHo MHMUuManusauus.

NHvumanunsauusa

A HHMUMAHIaUHA

MeTounme OaHHer

506 1w ksar ]

Mogene

FPopraynz:  |FaycouaHa -

=
Homep ofpasuosoro

OrpaHyeHus

WupHHE: | MHIMEMIYENEHAA

Jnar Tay: I~ I

Cnocof BbMMCAEHHA HEBASKK

Foprund | ucnepcus b

| Hanee > | OTrieHa | Crpaeka |

e Ecnu oGpabaTtbiBaeTcs MHOrokaHarnbHasi xpomaTorpaMma, BbiGepuTe KaHan, aAnst Kotoporo 6yaeT npo-
BOAMTBLCA raycc-annpokcumauusi, B cnncoyHom none Mcrounuk aaHHbix/Kanan.

e B cnucouHom none Mopgens/®opmyna Bbibepute mogernb, Mo KOTOPOW GyaeT NpoM3BoAUTLCS anmnpok-
cumaums: Mayccmana, Qken.Mog.l"aycc, No 0bpasuy (CM. Hke COOTBETCTBYIOLLME pa3fenbl) 1 3aganTte
COOTBETCTBYIOLUME BbIOpaHHOW MOAENM NapameTpbl Npoueaypbl.

e B cnucoyHom none Cnoco6 BbluMcneHuss HeBs3ku/Popmyna Bbibepute cnocod BblYMCAEHUSA
HeBaA3ku: Oucnepcust nnu Beicota*[ucnepcus. B nepsom cnydae npu nogbope annpoKCUMUpyoLLEen
dyHKUMM Nporpamma ByaeT MUHUMU3NPOBATL BEMUYMHY

\/Z(Yi —Ya)°

roe Vi v Yai — y-KoopavHAaThl TOUKM XpOMaTorpaduyeckoro nuka 1 annpoKCMMUPYIOLLEN KPUBOWA COOT-
BETCTBEHHO. Bo BTOPOM — BEMUYMHY
2
Vi~ Ya)

TO ecTb, BO BTOPOM Criydae Kaxzaasi Touka 6epeTcsi ¢ BeCOM, NPOMopLMOHanbHbIM e€ y-KOOpAMHaTe.
o [lepengute K cneaytoLlemMy Liary, Haxas kHorky [danee (Next), npu 3ToM nponsonaeT nepexos B OKHO
Utepauuu (cm. pasgen Utepauun).
Annpokcumayusi ¢pyHkyuet Naycca
e B cnucoyHom none Mogenb/®opmyna Beibepute 3HaveHme MayccuaHa.
OTOT BapuaHT ucnonb3yeTcs AN annpoKCMMauum CUMMETPUYHbBIX MUKOB pyHKLMen Maycca:
(1)
G(t)=h-& 2’
rae h — Bbicota nuka, T — noanumsa (MONOXeHne MakcMyMa), 6 — NOMOBMHA LUMPUHBI MO YPOBHIO
0.607.

EAMHCTBEHHBIM BbIOMpaeMbIM NapameTpoM SIBNAETCA CNoco6 BapbMPOBaHWSA LUMPUHBI MUKOB: OHa
MOXET NoadupaTbCs UHAVBUAYANBHO AJs KaXA0ro nuka, MMEeTb OAHO M TO e ONTMMU3NPOBAHHOE 3HaYe-
HVWEe ANs BCeX MUKOB WM Xe ONMTUMM3MPOBAaTbCS MPU YCIOBUM OAUHAKOBOW 3¢hpeKTUBHOCTM Ans BCEX
MWKOB.

e B cnucoyHom none OrpaHuyeHus/LUnpuHa BbiOepute 3HaveHne MHameugyanbHas, OguHakoBas nnm
Mo adppekTnBHOCTN.
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Annpokcumauyusi 3KcrnoHeHyuanabHO-MoouguyuposaHHOU hyHKkyuel Maycca
e B cnucoyHom none Mogens/®opmyna Bbibepute 3HaveHne Oken.Mog.l"aycc.

OTOT BapuaHT UCMONb3yeTcst ANA annpoKCMMauMu acvMMETPUYHBIX MUKOB 3KCMOHEHLMarnbHO-
mMoaudmumuposaHHon dyHkuuen aycca (AMIM). B MO MynsmuXpowm ncnonb3yoTes 2 BapmaHta hopMyInbl
ans OMI (cwm. MpunoxeHue 10/3kcnoHeHyuanbHO-ModughuyupoeaHHasi hyHkuus Maycca ).

h (ij;ﬂj
O VA 2 T
F(t): —\3 e\ -(1—erf(%(/‘;t+ﬂ))) «knaccudeckas» opmyna
T o T

MM B BUOE NPOVM3BEEHNUS! <rayCCOBOM» U «IKCTOHEHUMAnbHOM» dyHkumin  F(t) = G(t)- Et)
roe G(t) — doyHkums Maycca, E(t) - dyHkums, ocyliecTensioLasn 3KCNOHEHLManbHY0 MOAUMDUKALINIO:

E(t)= g % -erfex (/15(”#’))

T (e T
T — napaMmeTp, XapakTepuayrLuin cteneHb acummMmeTpum nuka. OctaneHble NapameTpbl kak Ans QyHKLMK
[laycca, HO He MMEIOT TOro e HarnsgHoro cmbicna. B cBs3u ¢ 9TuM nonb3oBaTento npegoctaBnaeTcs
BO3MOXHOCTb BbIGpaTh, Kakne BenvumHbl 6yayT NpeacTasneHbl B oT4eTe — hopMarbHblie napameTpsl N un
T, ucnonbayembie B dhopmMyne, Unu hakTUIecKne 3HaueHNs! BICOThI U MOMNOXKEHNS BEPLUUHbI MUKA.
e [Inga Toro 4ToObl BbIOpaTh hakTUYECcKue 3HaAYEHUS BbICOTbI U MOMOXEHUSA BEPLUMHbI MWKa, YCTaHOBUTE
dnaxok Mogenb/Kak Ha rpacmke.
3HayveHus LUMPUWHBI 418 BCEX MUKOB NOAOUPaoTCA TONbKO MHAMBUAYAIBHO.

lMonb3oBaTtenb MMeeT BO3MOXHOCTb OrpaHnynTb 3HaK napameTpa Tay TONMbKO NONOXUTENbHbIMU
(I'IO ymonanwo) Unn TONbKO OTpuuaTeslbHbIMM 3HA4YeHUAMU, a TakKkKe pas3pellinTb MUCNOoJS1b30BaTb oba
3Haka. B nocnegHem clniy4yae 4ucrio BapuaHTOB, KOTOpPbI€ MporpamMmma aHanun3mpyet npu Bbl60pe ontn-
MyMa, pe3KO BO3pacTaeT, MNoO3TOMY €ro pekoMmeHayeTcAa UCNoJib30BaThb TOJIbKO TOrga, Korga n3BecrtHo, 4To
OoTAesIbHbIE€ NMUKN MOTYT UMEeTb ABHO BblIpaXXEeHHYI0 aCUMMETPUIO 4PYyroro 3Haka.

¢ [Ins Beibopa 3Haka yctaHoBuTe Tpebyembim obpaszom dnaxkm OrpaHnveHus/Tay (-/+)
Annpokcumauyusi pyHkyuel, no0obHolU o6pa3y080My MUKy

AY

2% B kadyecTBe 06pa3suLoBOro crieqyet BblGupaTh OTAESbHO CTOAWMIA MUK C HWU3KUM YPOBHEM LymMa
(bonblumm OTHOLIEHWeM curHan/wym). Kak npaBuno, Takme NuKM He MnonagarT B OKHO BMECTe C
pasgensemMbiMM Nuvkamy, NO3TOMY NUK-obpasel, criedyeT BblOpaTb 3apaHee u 3aduKkcMpoBaTb ero
HoMep.

¢ B cnucoyHom none Mopens/®opmyna BbibepuTe 3HadeHne Mo obpasuy.

OTOT BapmaHT UCMOMNb3yeTCs B TEX Cny4vasx, Korga pasfnuyHble Nk MMEOT MOXOXY opMy, HO HeJoc-
TaTOYHO XOPOLLO annpoKCMMMpYOTCa yHKumen Maycca nnm M.

o Bsegute B none Mogenn/Homep nuk-obpasey HoMep nuka-obpasua, No4 KOTOpPbIM OH NpeacTaBneH
Ha xpomaTorpamme.

Tak e, Kak n B cny4ae (byHKLI,I/II/I Faycca, BO3MOX€EH Bbl60p crnocoba BapbupoBaHNA LLUNPUHBbI NMNKOB.

¢ B cnucoyHom none OrpaHuyeHusi/LLnpuHa BbiOepnTe 3HayveHue MHameuayanbHasi, OgnHakoBas wunm
Mo acpdpekTnBHOCTN.
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Utepauuu

& Hre paunm

] Mk2 ] M3 ] Murd ]
Bnok.

Nosuumua |27 3929 = [
Buicota:  |18.9514 = [

Cureaa (010109 =T

Tay ’7:
TT: -

Mrepauun

506 nw

Homep: 0

Hegazka  1.6947e+01 %

Hauate | W ar | |

< Hazan | Hanee » ‘ OTrEHa | Cnpaeka |

e [1ns 3anycka aBToMaT14eckoro npotecca noacopa annpokcMmupytoLein yHKUMKM METOAOM NocreaoBa-
TenbHbIX UTepaLuii HaxkMmuTe kHonky UTepaumn/HavaTs.

Mocne BbINONHEHMS OYepenHon uTepauun 3HadeHme B none Utepaumn/Homep yBenmumBaeTtca Ha
eavHuuy, a B none Utepauun/HeBA3ka BbIBOANTCS OOCTUTHYTOE Ha 3TOM Luare 3HayeHme HeBS3KW, Bbl-

VXY N, yyao
2 Ty
okHe UHuumanusauums. O/J,HOBpeMeHHO Ha nuctax Muk1, NMuk2 n 1. g. o6HOBNATCS 3HAYEHMS rnapamem-

poe (cM. pasgen [lapamempsbl, U3MeHsieMble NPU umepayusx) ONs COOTBETCTBYIOLUMX MUKOB.
Mpoueaypa octaHaBnMBaeTcs, Koraa Npu oyepeaHoM Luare BenuyHa HeBA3KU OCTaeTCs HEM3MEHHOM.

Monb3oBaTtento Takke NpeaoCTaBnseTcs BO3MOXHOCTb YrpaBneHusl NpoLeaypo annpoKcMMaumm
BPYYHYHO.
e [Ina ocTaHOBKW NpoLeaypbl HaxmMuTe kHornky Utepaumn/Cron.

Yyncnaemoe Kak

+x100%, B 3aBMCKMMOCTM OT BbIGOpa B

¢ [1ns nowaroBoro ynpasneHns npoueaypovi HaxmmamTte kHonky Utepauuu/Liar.

e Ecnu TpebyeTcs nponsBoauTb annpokcumaumio 6e3 nsmMeHeHUst kakux-nnbo napameTpoB, yCTaHOBUTE
ANs HUX conaxok Brok (oTaenbHO ANns kaxaoro nuka).

e [Ina nsmeHeHusi kakoro-nnbo napameTpa BPyYHYO (Hanpumep, Ans OLEHKWU ero BIWUSHUS Ha U3MEHEHUE
BENMYMHbI HEBSA3KM WNU Bblbopa (OMKCMPOBAHHOMO 3HaYeHusl) BBeguTe Tpebyemylo BenuUMHY B
COOTBETCTBYIOLLEE MOMNE C KnaBuaTypbl WU U3MEHSIATE ee AUCKPETHO, LWENKasi MblLLUbIO MO CTPEnkam B
KOHLIe nonsi.

¢ [lo 3aBeplleHUN Npoueaypbl annpokCUMauun nNeperanTe K cnegyloweMy Lwary, Haxas kHonky Janee
(Next), npy 3TOM Npon3onaeT Nepexos B OKHO (CM. criefyoLwuin pasgen).
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Mapamempsbi, u3mMeHsieMble Npu umepayusix

Habop napameTpoB, BapbUpyeMbIX NPOrpamMmmon Npu ntepaumsx, Tak u OCTYMHbIX AN U3MEHEHMS
nonb3oBaTenem BPYYHYto, 3aBUCUT OT BbIBpaHHOM MOAENW U 3af4aHHbIX OfPaHUYEHWA.

lMosuyus  MonoXxeHne MakcMMyMa nvka Ha rpacuke NameHsieTca anga Bcex nukos
Ona 3MI 6e3 yctaHoBkM naxka Kak Ha rpacdhmke  HesaBMCUMO
cooTBeTCcTBYeT napameTpy T B opmyne G(t) n E(t)

Bbicoma  BbicoTa nuka Ha rpaduke M3meHsieTca ons Bcex NUKOB
Ona 3MI 6e3 yctaHoBkM onaxka Kak Ha rpacdhmke  HesaBMCUMO

cooTBeTcTBYeT napameTpy h B hopmyne G(t) n E(t)

Cuema MapameTp 6 B hopmynax G(t) n E(t), paBHbin ans 3aBu1CuT OT YCTaHOBKM NapameTpa
mogenu [ayccuaHa NonoBuHe LWNPUHBI M1Ka Mo OrpaHuyenus/LUnpuHa:
yposHio 0.607 OduHakosasi — nameHsieTcs Ans
Insa mogenu No obpa3suy — pacydeTHasi BENNYUHA, BCEX NNKOB OANHAKOBO.
XapaKTepuaytoLLas LWNPUHY N1ka (4ns Nukos MHousudyarbHasi — n3meHsieTcs

Onsi BCEX MMKOB HE3aBNCUMO.
o aghgbekmusHocmu — aBnsieTcs
BbIYMNCNSEMbIM NApaMeTpoM.

["ayccoBon chopMbl coBMagaeT C o).

Tay MapameTp 7 B hopmyne E(t), ncnonbayemolit VameHsieTcs Ans Bcex NUKoB
Tonbko Ana moaenu Skcr. Mod.laycc He3aBnCMMOo
T O dekTnBHOCTL 3aBucuT OT yCTaHOBKM NapameTtpa
OrpaHuyeHus/LUnpunHa:

o aghcpekmusHocmu —
M3MeHsIeTcs NS BCEX NMUKOB
0VHAaKOBO.

Bce octanbHble — aBnA0TCSA
BblYMCISiIEMbIMY NapaMeTpamMu.

OKoH4YaHue

h OKoOHYaHHE

506 now

| Konupoeats & Gybep ofteHa

| MpeofpasoBaTh B XpOMATOrpatbay

< Hazan | | [oToED | OTrEHa | Cnpaeka |

Ha nucte OkoH4YaHMe MOMb30BaTeNo NPefoCcTaBAseTcs BO3MOXHOCTb BblOpaTb, KakuM obpasom
ncrnomnb3oBaTb pesynbTaThl raycc-pasnoxeHus. 1o ymonyaHuio npeanaraeTcsd B MCXOOHOWM Xpomaro-
rpaMMme M3MEHWTb FpaHuLibl MMKOB TakMM 06pa3oM, YTOObI OTHOLLEHWE MX NIOLWaAen Ha XpoMaTorpamme ¢
ncnpasneHHbIMM rpanmuamm nukos (XUITI[X7]) 6bino Takum e, Kak OTHOLIEHME Mrolageit annpoKcu-
MUPYIOLLIMX MUKOB.

e [Ins TOro 4tobbl OTKa3aTbCsl OT BHECEHUS M3MEHEHWUI B UCXOOHYIO XpoMaTorpaMMy, CHUMUTE hriaxok
UcnpaBuTb rpaHuLbl NUMKOB.

e [1nsa Ttoro 4Tobbl ckonMpoBaTb rpaduk M3 okHa OKOH4YaHue B Oydep, ycTaHoBuTe drnaxxok Ckonupo-
BaTb B Oycpep obmeHa.

o [Ina Toro 4tobul NpeobpasoBaTb MOMYYEHHbLIN pe3ynbTaT PasfoXeHUs yvacTka XpomaTorpaMMbl Ha
oTAenbHblE MUK B MHOrOKaHarnbHyl0 Xxpomatorpammy, yctaHosuTe dnaxok lNpeobpasoBaTtb B Xpo-
maTtorpammy. [lonyyeHHas MHorokaHanbHas xpomatorpamma raycc-pasnoxenHus (MXIP) otkpoeTtcs B
HOBOM OKHE.
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KB Musainosa

2

e 3aBepLunTe NpoLeaypy raycc-pasnoxeHus, Haxxas kHonky FotoBo (Finish).

Pe3synbTaThbl raycc-pasnoxeHust

2)X  PesynbTaThl raycc-pasnoXeHusi 3an1cbiBaloTcsl B Buae Tabnuubl nnkos B XKypHanax gaHHbix XU u

MXIP.

e [ns Toro 4toGbl MPOCMOTPETb pPe3ynbTaTbl raycc-pasnoxeHusi, oTkpoiTe okHo Macnopt/XKypHan

AaHHbIX XU unn MXIP.

CeoMcTtea: Macnopt

Oﬁu.l,we] I'\poﬁa] KDJ’IDHKB.] Snmem] KaommenTapui | ¥ypran metana  AKypHan ﬂaHHbIXl

21.03.2007 15:23.26

Gauss aproximation

IModel formula: Mayccuana

Feestriction width: MHoMemayansHas|
Error calculation: OAncnepoua

# Position  Height  Sigma
1] 2346 17.04 0.0958
1 24.45 756 0.097
2 2492 2512 0.093
Error: 4.4565e+00 3%

NoGasuTe KOMMEHTaEWEA |

o |

OTMEHA |

Cnpaeka |

X8]

e [lna Toro 4YTOObI nonyynTb pe3yrnbTaTbl rayCcC-pa3rioxXeHna B oT4yeTe, BbINONIHUTE OOHO U3 crneayrowmnx

OEencTBUN.

¢ [lonyuute otyeT ana MXIP, ucnonb3ys BobiOpaHHbIA MO YMOMYaHWIio B OkHe OnuuMu oTtyeTa crneuu-
anbHbIV bann wabnoHa otyeTa gauss.rtt. OTyeT GyaeT copgepxatb Tonbko rpacgpmk MXIP n Tab-

My NKOB raycc-pasroXeHus.

¢ [lonyuute otyeT ans XWITI, yctaHoBMB B OokHe Onumm oTtyeta hnaxok [pyrve pasgenbl oT-
yeta/XypHanbl GLP. Ot4yeTr OygeTt cogepxaTb OaHHble ANsi UCXOOHOW Xpomartorpammbl (C uc-
npaBneHHbIMY NAOWAaAAMN MUKOB, HO HEM3MEHHBIMU MOMOXEHNAMN BEPLUUH N BENUYMHAMK NONy-
LWMPWHBI) U Tabnuuy NWKOB raycc-pasnoxeHus. HegoctaTtkom 3TOro BapvaHTa MOXET OKa3aTbCs
BKITHOYEHME B OTYET 60NbLIOro 06beMa HEHYXHbIX AaHHbIX, paHee 3anucaHHbix B XKypHanbl GLP.
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KonunyecTBeHHbIN U KaYeCTBEHHbIN aHanu3

Lenb nioboro xpomartorpadunyeckoro aHanmsa - OTBETUTb Ha BoOMpocbl: "Kakne KOMMOHEHTbI
NPUCYTCTBYIOT B aHanuaunpyemMoMm obpasue M KakoBbl UX KOHUeHTpauun?" [NepBbii n3 BONPOCOB €CTb
3ajadva Ka’yecmeeHHO20 aHaru3a, BTOPON - Kosu4decmeeHHo20. B xpomartorpadum gnsa peweHns obenx
3afay aHanusy npeaLwecTByeT cneyunansHas npoueaypa - epadyuposka.

MpoBeneHune epadyuposku NpecrnenyeT OBE Lenu: NONyYnTb XapakTepUCTUKY yaepKMBaHWS U Mony-
YNTb 3aBUCUMOCTb OTKITMKa AEeTEeKTopa OT codepxaHus B npobe (2padyupoeky) AN Kaxgoro u3 nHrepe-
CYIOLNX KOMMNOHEHTOB. Pe3yribmamom epadyuposku siBnsieTcs Tabnuua KOMNOHEHTOB (COAEPXUT Bpe-
MEHa WUnM OOBbEMbI YOEPXKUBAHUS U MMEHaA aHanuanpyeMbiX KOMMOHEHTOB) U epadyupoB8oyHasi Kpueasi
(3aBMCMMOCTb BBEAEHHOE KOMNNYECTBO - OTKIUK AeTeKTopa).

Ipadyuposka NpoBoANTCA MyTEM aHanM3a OAHOW MM HECKOSbKUX CMeCeln C M3BECTHbIM KayeCTBeH-
HbIM W KONNYeCTBEHHbIM COCTaBoOM. B nepBom cnyyae rpagyvpoBka HasblBaeTcs 00HOMOYeYHOU, TO eCTb,
Ha rpadumke HaxoouTCH TONbKO OAHA TOYKA, 3aBMCMMOCTb HOCUT MIMHENHBIN XapakTep U NpoxoauTt yepes
Hayano koopauHaTt. B cnydyae HeckOmnbKuMX rpagymMpoOBOYHbBIX CMeECEN C PasfUYHbIMW KOHLEHTpauusamm
KOMMOHEHTOB rpagyMpoBKa Ha3blBAeTCA MHO20MOYeYHOU — Ha rpaduke UMeeTCH HEeCKOMNbKO
rpagyvpoBOYHbIX Touek. [lpy 3TOM 3aBUCMMOCTb MOXET ObiTb annpoKCMMMpOBaHa KpuBOW moboro,
HeobsA3aTenbHO nUHenHoro, Tuna. Ons 3Toro mMemodom HauMeHbWUx Keadpamos pacCYUTLIBAKOTCH
koadppuUmMeHTbl  (rpagyvpoBOYHbIE  KOI(MULMEHTLI) KPUBOKW, HaWMyylwMM 0Opa3oM OMMChbIBaOLLEN
3KCNepuMeHTanbHble gaHHble. OgHOTOYeYHas rpagyMpoBKa SABASETCS YacTHbIM Clly4aeM MHOTOTOYEYHOMN.
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OnpeaeneHne KoHUEHTpaLMI KOMMNOHEHTOB B aHanu3anpyemMbix obpasuax npon3BoauTCcs Ha OCHOBe
Mony4YeHHbIX rpagyMpOBOYHBIX KPMBLIX M OTKITMKOB AeTekTopa (nnowanen unm BelCOT NMKOB).
BbluncneHus, ncnonb3yemMsle AN onpeaeneHnst KOHLEeHTpaLmm KOMNoHeHTOB Ha 6ase rpagyMpoBOYHOM
3aBMCUMOCTM U OTKNUKA OeTeKTopa, HasbiBaloTcsa KomudecmeeHHbIM pacyemom.

AY

7£l/< I'IpanmbHoe N TwartenbHoe nposeneHmne rpayupoBKU ABIAETCA HeobxoanMbIM ycnosmem TO4HHOCTU
nony4vyaembiX KOJIMYECTBEHHbIX pe3yribTaToB aHanmaa!

MeToab! rpagyvpoBKu

Llenbtlo rpagyvpoBkM SIBNAETCS MOCTPOEHME 3aBUCUMOCTU MEXAY KONMYECTBOM KOMMOHEHTa B
npobe 1 OTKIIMKOM JeTekTopa (rpagyvpoOBOYHON 3aBUCUMOCTM).

OCHOBHbIMX MeToJaMU TpagyvMpoBKU SABMSOTCA MeToAabl, UMeHyemble BHewHul cmaHdapm w
BHympeHHutli cmaHdapm. IHorga moxeT ucnonb3oBaTbCa TabnuyHbil Memod rpagyupoBkU. ST MeToabl
OTnMYaroTCs Mo cnocody NOCTPOEHUS rPaayUPOBOYHON 3aBUCMMOCTH.

B cnyyae wucnonb3oBaHusi metoaa BrewHul cmaHdapm, T.e., npu abcomomHol 2padyuposke
NPOCTO CTPOUTCS rPagyMpPOBOYHAs 3aBUCUMOCTb MIIOLWaAb NMUKA - KONTIMYECTBO KOMMOHEHTA BO BBEAEHHOM
npo6e. MoTepn obpasua npu nNpobonoAaroToBke M OWMOKM Npu BBOAE NPOObLI HE y4duTbIBaOTCA. OTO -
OCHOBHOW, NMPSAMOW cnocob NOCTPOEHMS rpagynpoBKN.

B cnyuyae rpagyvpoBku mMemodoM eHympeHHe20 cmaHdapma B rpafyvpOBOYHOM CMECU O4WH U3
KOMMOHEHTOB BbIOMpaeTcss B KayecTBe BHYTPEHHero craHaapTta. KoHueHTpauuss cmaHOapmHo20
KoMrnoHeHma B npobe [oimkHa OblTb TOYHO M3BEecTHA. [Mpu MOCTPOEHUM TPagyMPOBOYHBLIX KPUBbIX 3TO
3HayeHMe OydeT yumTbiBaTbCA ONS KOPPEKTUPOBKM Nuollader (BbICOT) BCEX KOMMOHEHTOB. [Mpu aTom
KOMMEHCUPYIOTCA OLIMOKM [03MpoBaHMsA Npobbl M NoTepu npu NpoGOoMNoAroToBKE W CYLLECTBEHHO
yry4yllaeTcsl BOCMPOM3BOAUMOCTb TIPagyMpOBOYHbIX Tovek. B  npuHuune, noGoli KOMMOHEHT B
rpagyMpoBOYHON CMEeCcU MOXET BbiTb OOBbABMEH BHYTPEHHVUM CTaH4APTOM.
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TabrnuyHbIl MemoO TrpagyupoBKU SBNAETCHA YNPOLLEHHbIM MeToAoM abConiTHOW rpagyvpOBKU.
MeToa ocHOBaH Ha MCMOJIb30BaHUN OTHOCUTENbHBIX dakTOpoB OTKNMka getektopa (PO), M3BECTHbIX U3
NNTEPATYPHbLIX AaHHbIX WU MOJMyYEHHbIX JKCMEepUMEHTanbHO. OTOT MeTod yaobeH Tem, 4To Tpebyet
npoBefeHUs rpagyMpoBKM TOMbKO AMsi OAHOrO KOMMOHEHTa, BolbpaHHOro B kayectse atanoHa. OgHako oH
NPUMEHNM TONbKO B TOM Cry4yae, Korga eCTb YBEPEeHHOCTb B CTabunbHOCTM oTHOCcUTENbHbIX PO Ansa Bcex
ocTarnbHbIX KOMMOHEHTOB.

2X Hesasucumo ot crocoba nonyveHns rpadynpoBOYHBIX KPUBBLIX PacyeT KOHLIEHTPaLMA KOMMNOHEHTOB
MOXET OblTb BbIMOMHEH N0GLIMY UMEIOLLMMUCS B NporpaMme MynbTuXpom MeTogamu.

AGcontoTHasa rpagyvmpoBKa (MeTo BHeLWHero craHaapTa)

AbconromHas epadyuposka (peanusyemasi B nporpamme MynbmuXpom B Buae metona BhewHul
cmaH@apm) - 3TO OCHOBHOM, 6a30BbIN cnocod rpagynpoBkn. MeTon OCHOBaH Ha MOCTPOEHUN 3aBUCMMOCTH
KOnM4ecTBa BBEAEHHOIO KOMMOHEHTa OT MMOWaAn UMM BbICOTbI NUKA, COOTBETCTBYHOLLENO 3TOMY KOMHMO-
HeHTy. OOblMHO 9Ta 3aBUCUMOCTb NPEACTABNAETCA Kak rpagyMpoBOYHbIN rpadwmk: no ocu Y
OTKNaabiBaeTCcs KONMYecTBO BBEAEHHOrO B Npobe BellecTBa, a No ocu X - OTKMNWK geTekTopa (nnowaab
Unu BbICOTa NUKa).

KonuuectBo Bewectea (i, BBegeHHoro B nNpoBy ANsS  MONMYYEHUS  rPagyvMpOBOYHOM
XpOMaTorpaMmbl, BbIYUCIIAETCA Kak Npou3BedeHue KoHueHTpauuu komnoHeHta Ci{ B rpagympoBouHOi
CMecu Ha npuBeaeHHbI 06bem BBoanmMoit npobsl (V'):
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roe 1 — HOMep KOMMOHeHTa, | — HoMep rpagympoBodHon Touku, V' = Vea/D, V - o6bem BBEAeHHOM
npobul, D - passeneHne npobbl, & — konnuecTso (cM. pasaen Macnopm xpomamozpammsbi/lpo6a). To
XKe Mpu NoNyYeHMUN rpagyvpoBOYHbIX CMECEN NocneaoBaTenbHbIM pa3BeaeHNEM:

C -V-a
DI
I'Iporpalvnwa BbIMOJTHAET annpokcumaunto rpanyMpOBquon 3aBNCUMOCTU KOJIn4eCTBa BeLlecTBa OT
OTKITMKa AeTeKTopa Ri nonMMHOMOM BUAa

o) =C/ v'=

_ n
Qi(R)=2Kj; R
KoagppuumerTsl Kin onpeaensiotces no pesynbrataMm U3MepeHuidi OTKIMKa ri ans paga rpagyMpoBOYHbIX

TOYEK C UCMofb3oBaHMEM MeToAa HauMeHbLUMX KBaapaToB: RMS(qu,I’i]). OcHoBHON BKNag B

senununny Qi(Ri) paet unen Kii*Ri (npsamo-nponopuuonansHas 3asucnmocts), koadpduument Kii pasen
caktopy otknmka RF;j

PacyeT KOHLEHTpauuu KOMMOHEeHTa B Mccredyemblx ofpasiax C MCMoSib3oBaHWEM MOMy4YeHHOM
rpagyvpOBOYHON 3aBUCYMOCTU NPOM3BOANUTCS MO YopMyrie

Ciziz Qi (1) |
V' V-.alD

roe i — usmepeHHas BenuynHa oTKnuka getTekropa.

X  A6conoTHas rpagyvpoBka MOXeT ObiTb nepecuyrTaHa MeToaoMm BHyTpeHHero ctaHgapta. Mpu aTom
CTaHOapTHbIM MOXeT 6bITb BbiOpaH Mobor 13 KOMNOHEHTOB rPagyMpPOBOYHON CMECH.

MeTon BHyTpeHHero craHgapTa

OCHOBHOM NPUYMHON OLIMGOK OMpeaeneHns KoHLEeHTpaUun KoMnoHeHTa B npobe aABnseTca Bapua-
LMsl KONMYecTBa KOMMOHEHTA, AOCTUraloLLero AeTeKTopa, OT aHanusa K aHanuay. 9To NPOoUCXOauT us-3a
n3meHeHust obbema Npobbl OT BBOAA K BBOAY (Aaxe B Criyvae MUCMoNb30BaHNs O4eHb XOPOLLEro aBTocaMm-
nrepa), a Takke MU3-3a pasnnMums NoTepb KOMMOHEHTOB BO BpeMsi MPOGONOAroToBKM U XxpoMaTtorpaduye-
cKoro pasgeneHus. Ha ctagum nonyyeHus rpagyvpoBKM 3TU NPUYMHBI NPUBOAAT K AOMNOSNHUTENbHbLIM MO-
rpewwHocTAM (KaK criydaiHbIM, Tak U CUCTEMATMYECKUM) onpeaeneHuns rpaaympoBOYHbIX KO3(MULIMEHTOB.

MeTton BHympeHHe20 cmaHdapma no3BonseT y4ecTb YNOMSHYTbIE BbilLe UCTOYHMKM OLLMBOK 1 yBe-
NUYNUTL TOYHOCTb U BOCMPOU3BOAUMOCTb PE3yNibTaToB KONMMYECTBEHHOIO aHanuaa 3a cyeT MpuBreYvYeHus
[AOMNONMHUTENBHOW, anpuUopHOI MHAOPMaLMM O KOHLEHTPaUUW U OTKIUKe AeTeKTopa AN OJHOro U3 KOMMO-
HEHTOB MNpOoOLI, Ha3bIBAEMOro 6HYyMPEHHUM CmaHAapmoM, UNU cmaHOapmHbIM KOMIOHeHmMoM. Takas
MHopMaLMsA MOXeT ObiTb WCMOMb3oBaHa Kak Mpu  BbINOMHEHWM T[pagyvpoBKM (rpagyvpoBKa C
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ncnonb3oBaHveM metoga BHympeHHUU cmaHdapm), Tak U Ans pacyeta KOHUEHTpauui KOMMOHEHTOB B
nccnegyemblx obpasuax (cMm. pasgen AHasu3 npobbl Heu3secmHoz20 cocmaeal/KonuyecmeeHHoe
usmepeHue KOHUeHmMpauyuu KomrnoHeHmos/OnpedeneHue omMHoOcUMenbHOU KOHUeHmpauyuu
KOMMnoHeHmoe (pacyem MemoOoM eHympeHHe20 cmaHdapma)).

Vcnonbayemebii B nporpamme MynsmuXpom meton BHympeHHuli cmaHGapm [2] oTnnyaeTtcs oT
"knaccudeckoro" metofa BHyTpeHHero ctaHgapTa [3] (bonee nogpobHo cMm. MpunoxeHue 9).

pagyvpoBo4YHas kpuBas B MeToae BHympeHHuUl cmaHdapm AN BCeX KOMMNOHEHTOB CO3AaeTcs Tak
Xe, Kak U B MeTode BrewHul cmaHdapm, HO ANsi BCEX KOMMOHEHTOB, KpOME OAHOro, BbibpaHHOro B
KayectBe cmaHOapmHO20, NPOM3BOAUTCSH KOPPEKTUPOBKA obbema Kaxaon BBOAMMOW MpoObl C y4eToMm
3asBMEHHON KOHLUEHTpauun CTaHgapTHOIO KOMMOHEHTa B rpagyMpoBOYHON npobe:

Cj _ qu :Qs(rsj)' Vj :Qs(r_-sj)

viooy) cd
CiJ : Qs.(rs J)

Qij :Cij 'Vej =

roe S — HoOMep KOMMOHeHTa-cTaHaapTa. [[pagympoBKy AN CTaH4APTHOrO KOMMOHEeHTa 06bIYHO NPOBOAST C
NMoMOLLIbI0 Habopa Tex e rpagyumpoBOYHbIX CMECEN, YTO M ANsi OCTarbHbIX KOMMOHEHTOB, NpWY 3TOM an-
NpoKCMMaLUns NMOSIMHOMOM BbINOSNHAETCA Takke, Kak aAnsg metoga BhympenHul cmaHdapm. [Ona Bcex
OocCTarnbHbIX KOMMOHEHTOB MpoLeaypa annpokCcumMaumny BbINOMHAETCA C UCMOMNb30BaHMEM CKOPPEKTUPOBaH-
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HbIX 3HA4YEHWUIN KONMYecTBa BBEAEHHOIO BELLEeCTBa: RMS(

Ecnu rpagynpoBoyYHbIl rpadvk cTaHgapTa HEM3BECTEH, TO NMPUHMMAETCS, YTO OH MMEET NIMHEWHbIN
XapakTep, NpOXoanuT Yepes Hayarno KoopavHat u @akmop omkruka LS HEero paBeH eduHuye (CM. pasgen
lMpouyedypa epadyupoeku: nepebili aman/Tabnuya KomMrnoHeHmMoe). 3T0 MNPUBOAUT K TOMY, 4TO
cucTema BedeT cebs aHanormyHo "kraccmyeckon” rpagyvmpoBke ¢ MOMOLLBK MeToaa BHympeHHezo cman-
Oapma W paccuuTbiBaeT OTHOCUTENbHblE KO3(hULMEHTBI OTKNUKA AeTekTtopa. Ecnv 3aBucumoctb nu-
HeliHa, 9TOT nogxon obecneymMBaeT MpaBumbHble BenWuYuHbl  OmHOcumenbHOU KOHUeHmpauuu,
HopmuposaHHol omHocumernbHoU KOHUeHmpayuu w HopmuposaHHOU KOHUeHmpauuu. Bbl4McrneHHble
3HauyeHnss abcomomHol KOHUeHmpauyuu B 3TOM Clyvyae He UMelT cMmbicria (06 3Tux BenuuMHax cM.
paszgen Omyem/Tabnuuya nukos).

2ZX Wcnonb3oBaHne MeToaa BHYTPEHHEro cTaHaapTa [Ons PagyvMpoBKM  CyLLECTBEHHO yrydliaet
BOCMPOU3BOAMMOCTb aHanmM3a M TOYHOCTb MOMyYEeHUS OTHOCUTESNbHbLIX KOSMMULMEHTOB OTKIUKA
KOMMOHEHTOB.
MorpelHocTb onpegeneHns abcomTHbIX KOHUEHTpauun B 3ToM criydae OyaeT onpeaensatbes, B
nepBylo o4epefb, MNOrPeLHOCTbIO  rPagyypoOBOYHON 3aBUCMMOCTW  CTAHAAPTHOrO KOMMOHEHTA,
nony4yeHHon metogom BHelHWI cTaHaapT.

TabnuyHbIn MeTOA rPagyNpPOBKU

OT1oT cnocob rpagyvpoBKM ABMASETCA YNPOLLUEHHbIM BapuaHTOM metopa BHewHuli cmaHdapm, ero
MOXHO Ha3BaTb Takke TabynuposaHHbIe (hakmopbl OMHOCUMEIbHO20 Oomkuka. Vcnonb3oBaHue 3TOro
MeTofa CYLLECTBEHHO ObOnerdyaer BbIMONIHEHWE TPadyMpPOBKW, TaK Kak NpuW 3TOM MOXHO MCMOMb30BaTb
npobbl, B KOTOPbIX M3BECTHbl KOHLEHTPAUMW TONbKO OOHOrO0 KOMMOHEHTa, BbIOPAHHOIO B KayecTBe
cTtaHgapta. OgHako aToT meTon TpebyeT AOCTOBEPHOTO 3HAHMSA 3HAYEHMI OTHOCUTENBbHBLIX OTKITUKOB BCEX
ocTarbHbIX KOMMOHEHTOB, a Takke HageXHOCTU U BOCMPOM3BOAUMOCTU Pe3ynbTaToB XpoMaTorpadomnyeckmx
N3MEPEHNIA.

Mpu wucnonb3oBaHun TabnuyHo2o Memoda rpadyvpoBOYHAn 3aBUCUMMOCTb AN  cTaHaapTa
nony4yaeTca TaK e, Kak U ans metoga BHewHezo cmardapma:

n
Qs(Rs) - Z Ksn ) Rs

[ns ocTanbHbIX KOMNOHEHTOB rPagyMpoOBOYHAs 3aBUCUMOCTb MOMyYaeTCst YMHOXEHMEM Ha MOCTOSHHbIN

KO3 PULMEHT:

Qi (Ri) = Kilz Ksn ’ Rin

rae Ki1 - oTHocuTenbHbIN (hakTop OTKMMKA ANs i-TOr0 KOMMOHEHTa, KOTOPbIA BBOAMTCS NMOMNb30BaTenem B
Ta6nuuy KOMNOHeHTOB. Kak BUAHO M3 hopMYyrbl, ECNY rpadyMpoBOYHas 3aBUCMMOCTb AN
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CTaHOapTHOrO KOMMOHEHTAa HENMVHENHa, AN BCEX OCTalbHbIX KOMMOHEHTOB Takke Nony4mMTcs nogobHas
HENMWHENHOCTb.

OTHocHTErNbHblE 3HAYEHWUs1 (hakTopa OTKMMKA Ons KOMMOHEHTOB MOryT OblTb B3SiTbl U3 NMTEpaTypHbIX
JaHHbIX UMK >Ke NOSyveHbl YACTO pacyeTHbIM MyTEM, a Takke U3MEPEHbI SKCMEPUMEHTASIbHO, B YaCTHOCTH, C
MCMONb30BaHMEM ChneLmansHOM npoueaypsbl, npegoctaeBnsemon nonb3osatento MO MynsmuXpom (cm. pasgen
lMocmpoeHue 2padyupoeoyHbix 3asucumocmeli/Bbi6bop memoda 2padyupoeku/ TabnuyHbll
mMemod. I3amepeHue omHocumesibHbIx eenu4yuH ®0).

Mpouenypa rpagyMpoBKX: NEPBLIN 3Tan

I'Ipou,ep,ypa Fpa,El,yVIpOBKVI, He3aBMCMMO OT UCMNOJIb30OBAHHOIo MeToga, COCTOUT U3 OByxX aTanoB
I'IOJ'IyLIeHVIFl rpa,qymposqublx XpomaTtorpamm ” 3aBepLlarllero atana noCTPpOoeHUd rpap,yI/IDOBO‘-IHbIX
3aBMUCUMOCTEMN.

MepBbIi aTan — nNonydeHve NepBON rPagyMpoOBOYHOM XpOMaTOrpaMmbl, HACTOMKa anropuTMa pas-
MeTKM, co3gaHme Tabnuubl KOMNOHEHTOB 1 Tabnuubl KOHUEHTpauun. [pn 0GHOBRNEHNN rpagynpoOBOK
3TOT 9Tan CBOAMTCH K NPOBEpPKE NPaBUMbHOCTU pasMeTKu U naeHTudukaunum KOMNOHEHTOB U KOPPEKTU-
POBKM MX HaAcTPOWKWN B criy4yae HeobXxoOUMOCTW, a Takke BHECEHWIO M3MeHeHMN B Tabnuuy KOHLEHTpa-
LMW, ecnu NpegnonaraeTcsi UCNosb30BaTh rpagyMpoBOYHbIE CMECU APYrOro KONIMYECTBEHHOMO COCTaBa.

BTopoit atan — nosyyeHWe BCeX OCTalbHbIX MPagyMpOBOYHbIX XpomaTtorpamm. Mpyu oGHOBNEHWM
rpagyMpoOBOK 3TOT 3Tan SABMAETCHA OCHOBHbLIM.

3aBepLualolLmMii 3Tan — NOCTPOeHWE rpadyMpPOBOYHbIX 3aBUCMMOCTEN ANs BCEX KOMMOHeHToB. OH
BKItoyaeT B cebsi 3ajaHne MeToda 1 napameTpoB rpagyypoBKM, OLEHKY MOJTyYEHHbIX pe3ynbTaToB U1, npu
HeobXxoaMMOCTH, OTOpaKoBKY OTAErNbHbIX Toyek. [pu OGHOBMEHMU PagyMpOBOK Ha 3TOM 3Tane, Kak
npaBumno, TpebyeTcs TONbKO BU3yarbHbIii KOHTPOMb rpagyvpPOBOYHbIX KPUBBIX.

Tabnuua KOMNOHEHTOB

B Tabnuue KOMNOHEHTOB XPaHATCHA rpagyupoOBOYHbIE JaHHbIE 000 BCEX aHaNM3npyeMbiX KOMMo-
HEHTax: UMsl, BPeEMS YAEPXKUBAHUSA, UHOEKC YAEPXKUBaAHUSA, rpagyMpOBOYHbIE KOIMMULMEHTBI, a Takke
HekoTopasa gpyras vHdopmauus, Heobxoammas Ana MAeHTUMUKaLMM N KONMYecTBEeHHOro pacyeta. [Ana
HarnagHocTy Hag Tabnuuen KOMMOHEHTOB PAacMONOXEH PUCYHOK XpPOMaTorpaMmei.

Tabnuua KOMMOHEHTOB co3faeTcs Ha 6ase epadyupoBo4YHOU XpomMamozpaMMbi, T.€. XpomaTo-
rpamMmmbl M3BECTHOWM CMECK aHaNMU3MPyeMbIX KOMMOHEHTOB, C U3BECTHLIMU, KaK NMPaBUIIO, KOHLEHTPALUSMU.
Ona co3gaHus Tabnuubl KOMAIOHEHTOB MOXHO MCMONb30BaTb AaHHbIE U3 HECKOMNbKUX rPagyMpoOBOYHbIX
XpomaTtorpamm, Kaxagaa n3 KOTopbiX COOEPXUT I/IHCbOpMaLI,I/IIO NNLb O YaCcTn NHTepecyrLWnX KOMNOHEHTOB
(cm. paspgpen OcobeHHocmu co3daHusi Tabnuybl KoMrnoHeHmoe u Tabnuubl KOHUeHmMpayul e
cilyqae, ko2da ucnosib3yromcsi 2padyupo8oy4yHble CMecu pa3Ho20 cOCMmaesa).

e [lonyunte xpomartorpammy rpagyMpoBOYHOW cCMecu K oTkpomTe Tabnuuy KOMMNOHEHTOB, BbiOpas

komaHay MeTton/l'panympoBka/KOMMNOHEHTbI MNW LWENKHYB MO NUKTOrpamme . Bug okHa xpomaTto-
rpaMmbl UBMEHUTCS: B HDKHEN NMOJNOBMHE OKHAa OTKPOETCSsl He3anofHeHHass Tabrnuua KOMMNOHEHTOoB, B
MEHIO MaBHOrO OKHa AobaBuTcda NyHKT Tabnuua, uenbii pag komaHg (CoxpaHutb, Mevatb, Mepesa-
NyCTUTb, BCE KOMaHAbl MeH0 MeToAa) CTaHeT HEOCTYMHbIM.

e 3anonHute Tabnuuy KOMMOHEHTOB, HaXnMas KHOMKy [lo6aBUTb B PaCMnONOXEHHON FMHENKE KHOMOK
Hag Tabnuuen unu BbidMpasa komanay Tabnuua/lo6aBUTbL KOMNOHEHT. [pu 3TOM kaxgoe Haxkartve
OygeT conpoBOXAaTbCs NepemeLLeHre Kypcopa K ovYepeaHoOMy MUKy U nosiBrieHvem B Tabnuue cne-
AytoLen CTpoku, Npu atom B ctonbey Mimsa aBTomatnyeckn byget BBoautbesa ums lMNMuk[Homep nukal. O
pobaBrneHWn CTPOKU B cepeauHy paHee cosfaHHou Tabnuubl cMm. pasgen OcobeHHOCTM co3paHus
Tabnuubl KoMNOHeHTOB M Tabnuubl KOHUEHTpauui B criyyae, Korga WCNonb3ylTcs
rpagyMpoBoOYHble CMecu pa3HOro cocrtasa. [locrne Toro, kak Bce Muku OyayT uvcdepnaHbl, npu
HaxxaTum KHonkM OyayT [o6aBnATbLCS MycTble CTPOKM C HyrneBbiM BpeMEHeM yaepkuBaHus. Bo
nsbexaHne oNOOK He pekoMeHayeTCst BBOAUTb Takue CTPOKM B KayecTBe 3aroTOBOK A1 KOMMNOHEHTOB,
koTopble 6yayT AobasneHbl B TabnuLy KOMMNOHEHTOB 13 APYrMX XpOMaToOrpamMm.
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Starlup user

e 3anonHute HeobxoamMble CTONGLbI 411K KaXKAOro KOMMOHEHTA:

lMuk

Bpewms

Homep nuka. MNpu gobaeneHun cTpokm B ctonbue MMuk aBToMaTU4eCKM BBOOUTCS
HOMep o4YepeHOro nvka, Ha KOTOPOM NpY 3TOM YCTaHaBMMBAETCS K Kypcop.

OXWOaeMOe BpeEMSI YOEPXKMBaHWA KOMMOHEHTa B eauHuuax, BblOpaHHbIX ans
rpaguka xpomatorpaMmbl (CM. pasgen Bud xpomamoezpammbil.../YcmaHoeku
dns ocu X). B cton6eu Bpemsi npu fo6aBneHnn CTPOKM aBToOMaTUYeCKn BBOAUTCS
BPEMS yOEPKXMBaHUSA ANsi COOTBETCTBYHOLLETO MNuKa.

2% B Tabnuue KOMMOHEHTOB yKa3biBAETCA OXMAAEMOE BpPeMs yOepKMBaHUS ANs KOMMoHeHToB. OHO
ncnonb3yeTca Ans MAEHTUMMKALUMM KOMMOHEHTa M OCTaeTCd HeU3MeHHbIM He3aBUCUMO OT dhak-
TUYECKOro 3HaYeHUst Ans Tekylen XpomaTorpaMMbl, 40 TEX Mop Noka nofib3oBaTenb He Npou3BeaeT
KOPpEeKUMIo C MOMOLbI0 cneunanbHoW npouenypbl  (pasgen Adanu3 npobbl  HEW3BECTHOro
cocTtaBa/Ob6Las
KOMMOHEHTOB). BHeceHne nonpaBok BPy4YHy0 HE pEKOMEHAYETCS.

HacTponka anroputma naeHTudmnkaumm KomnoHeHToB/VaeHTudmKaumns

OkHO%

Penep

Nms

lpynna

UNHOekc

®0

NOEeHTUMKALMOHHOE OKHO KOMMOHEHTa, 3ajaBaemMoe B % OT ero OXugaemoro
BPpEMEHN yaepxuBaHus (cM. pasgen AHanu3 npobbl Heu3eecmHO20
cocmaea/OkHo udeHmucdpukayuu). Ha XxpomaTorpaMme OKHO OTMe4vaeTcs
NYHKTUPHBLIMWU IMHUAMW C OBYX CTOPOH OT Kypcopa.

Tpurrep (Ha/Hem), nokasbiBaloWwnn, SABASETCA NU OaHHbIA MUK PernepHbIM.
Bonee nopgpobHo cm. pa3gen AHanu3 npobbl Heu3leecmHO20 cocmaeal
UNdenmudpukayusi kKoMnoHeHmMoe/PenepHbie NVKN.

nmsa KomnoHeHTa. lNMpu co3gaHum CTpoku nonyyvaeT 3HadeHue [uk [Homep nukal
JormkHo 6bITb BBeAeHO 0653aTenbHO, Tak Kak Mo OKOHYaHWM pefaKTUpoBaHWsA BCe
6e3bIMAHHbIE KOMMOHEHTBI ByAYT UCKMoYeHbl N3 Tabnuubl KOMMNOHEHTOB.

HOMep rpynnbl, B KOTOPYIO BXOAMT AAHHbLIA KOMMOHEHT. [aHHbI napameTp no3so-
NSIeT CrpynnupoBaTb KOMMOHEHTbI MO HEKOTOpbIM O6LWMM npu3Hakam. MoXxHO
chopmupoBaTb NPOM3BOSIbLHOE YMUCIO rpynn. [pynnbl HE MOryT UMETb CBOEro
UMEHU N pasnuyaloTcs TOMNbKo N0 HoMepaM. Kaxablh KOMNOHEHT MOXeT npuHag-
nexarb TONbKO K ogHow rpynne. Npu BbiBOAEe oT4eTa, NoMMMO 0bwen Tabnuubl
nukoB GyayT HanevyaTaHbl TabnMUbl MMKOB NO rpynnam. 3Ha4YeHne Mo ymosyaHuio
pPaBHO HYI (KOMMOHEHT HE NPUHAZNEXNT K Kakor-nnbo rpynne).

WHOEKC YOEepXMBaHUS KOMMOHeHTa. [ns Wcnonb3oBaHUs LWKanbl WHOEKCOB
yAEPXKMBaAHMSA HeobXxoOMMO BBECTU MHOEKCbl XOTsi Obl AN ABYX KOMMOHEHTOB.
Cwm. pasgen UHOeKkcbl yOepikueaHus.

chakTop OTKNUMKa AeTekTopa Afst JaHHOro KOMMOoHeHTa. PakTop OTKMKa - NepBbin
KO3 PULMEHT JMHENHOW PagyupoOBOYHON  3aBUMCUMOCTW  KOMMOHeHTa. [lo
YMOI4YaHuO ycTaHaBnmBaeTcs 3HadeHne ®O = 1. Ecnu 3HaveHne OO = 0,
KOHUEHTpauusi KOMMOHEHTa Takke bygeT paBHa Hymnto. TakMe KOMMOHeHTbl OyayT
UCKNIOYEHbI U3 OTYEeTa, 3a UCKMNoYeHneM meToaa pacyeta Hopmuposka omkruka.
Bo Bpems npoueaypbl rpagyvwpoBKM cucTema aBToOMaTuyeckn 3ameHsieT OO
paccYMTaHHbIMU 3HAYEHUAMMN.

MynbmuXpom eepcusi 1.7x
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Mpn ucnonb3oBaHUM MeToAa rpagympoBku TabnuyHbil TpebyeTcs 3anonHeHue
ctonbua @O Bpy4yHyl. PydHon BBOA 3HadeHua PO TpebyeTca Takke Ans
YHueepcarnbH020 KOMIOHeHMa.

min C (max C) MUHUMaNbHAs WU MakKCumarbHasi KOHLEHTpauuu KOMMOHEHTa B aHanuaupyeMblX
cmecsx. [Mpu BbIXoge KOHLEHTpauuW Kakoro-nmbo KOMMOHEHTa 3a YyKasaHHbIN
OnanasoH B otyeTe B Tabnuue nukoB B cTtonbue Tun 6yaet ctoath 3Hak [!]. Ecnu
OrpaHMYEeHUn Ha ONYCTUMOE 3HAYEHME KOHLEHTPaLUKN He HaKNaablBaeTCs, B 3TUX
ctonbuax cnegyet yctaHoBuTb O.

22X [lpu nepemelleHun no cTpokam Tabnuipbl KOMMOHEHTOB MPOUCXOOUT MepeMeLleHne Kypcopa K
COOTBETCTBYIOLLMM NKaM XxpoMaTorpaMmmbl. Kypcop MOXHO Takke nepemeLyatb BPy4YHyto, yaepXnBas
Ha)KaTON MpaBylo KHOMKY Mbiwu. Mpu pabote ¢ Tabnmuen KOMNOHEHTOB COXPaHSETCS BO3MOXHOCTb
YBENUYUTbL YacTb XpPOMaTOrpaMmebl, BbIAENVB €€ C NMOMOLLBIO MbILUW MPU HaXKaToOW NeBon KHomke. B
3TOM Cry4yae npu nepemeLLeHnn no cTpokam Tabnuubl B okHe ByaeT nosiBNATLCA COOTBETCTBYHOLLUIA
MYK NPV COXPaHEHUN yBENNYEHHOIO MacLuTaba.

e Ecnn HeobXxooMMO yuuTbiBaTb B pacyeTax BCe HeuaeHTUUUMPOBAHHbIE MUKW, CO3aanTe T.H. YHUBEp-
canbHbIA KOMMOHEHT. Bpemsi yaepxXvuBaHusa Onsi yHUBEPCarbHOro KOMMOHEHTa AOMKHO OblTb YCTaHOB-
NEHO BPYYHYHO PaBHbIM HyIO (KOMMOHEHT Unknown, nepBbi B Tabnvue Ha npeabiayemM pUCcyHke, siB-
nseTca  yHuBepcasnbHbIM  KOMMOHEHTOM). TONMbKO OOWH  KOMMOHEHT MOXET ObiTb 00bsBreH
YHMBEpPCanbHbIM.

MapameTpbl, ykasaHHble B CTPOKE YHMBEPCANbHOIO KOMMOHEHTa, OyayT WuCMnomnb3oBaHbl AN BCEX
HenmgeHTUULMpoBaHHbIX NukoB. B ctonbue ®O gna yHMBepcanbHOro KOMMOHEHTa crefyeTt ykasaTb
Hanbonee BepoOATHOE 3HadYeHne dakTopa OTKIMKA.

Hpoan.
,D,J'IFI yoaneHna KOMNoHeHTa UCNosib3yeTcA KHOMKa ; nnn KoMaHaa Ta6nuuaIY.qanMTb KOMMNOHEHT.
MoXHO TaKkKe MofHOCTbIO OYUCTUTL Ta6n|/|u,y C NOMOLbKO KOMaHAbIl TaGHVILIa/O‘-IVICTVITb BCHO Ta6nuuy.

o LllenkHyB no kHonke OK, MOXHO 3akpbiTb Tabnuuy KOMMOHEHTOB W MPUHATL CAENaHHbIE U3MEHEHUS.
[nsa oTkasa OT cAenaHHbIX M3MEHEeHWN LenkH1Te no kHonke OTmeHa.

o CoxpaHute nonyyeHHyto Tabnuuy KOMNOHEHTOB, 3anncaB XxpoMaTorpaMMy U MeToz Ha AUCK.

2% TMocne cozgaHvst Tabnuubl KOMMNOHEHTOB CUCTEMA MOXET MPOBOAUTL MOEHTU(UKALIMIO KOMMIOHEHTOB
M pacyeT npocTenwmnmM cnocobom — C Mcrnonb3oBaHnem metoda HopmupoBka oTknuka. Ecnv Gyget
ncrnone3oBaTbCa OPYron MeToA pacdeTa, npouenypy rpagyvpoBku criedyeT npodorikuTh. [ns aToro
yAOBHO BOCMONb30BaTbCA KHOMkamu KoHueHTpauuu>> un [pacduk>> ana pegaktmposaHusa Tabnvupl
KOHLEHTpaLUWi 1 rpagympoBOYHbIX rpaddnKoB, He BbIXxoadA 3 Tabnuvupbl KOMAOHEHTOB.

NoeHTdMKauMa KOMNOHEHTOB

lMocne Toro kak co3gaHa u 3anucaHa Tabnuua KOMMOHEHTOB, NPV MOMyYeHUN HOBOW XpoOMaTo-
rpamMMbl C MCMOMb30BaHWEM TOMO Xe MeToda NMPOU3BOAMTCS aBTOMaTMyeckasl MOAEHTUMKALMA KOMMOHEH-
ToB. CnegyeT nNpoBepuTb NPaBUbHOCTE MAEHTUMKALMN U, ecnn TpebyeTcs, U3MEHUTb HACTPOWKY anro-
puTMa npoueaypbl (mogpobHee cM. pasgen AHanu3 npobbl HeuzeecmHo20 cocmaea Mdenmudgpukayus
KOMIMOHeHmMos).

Tabnuua KOHUeHTpauumn

pagyvpoBOYHas 3aBUCUMOCTb CTPOUTCS MO Habopy 2padyuposoyHbix moyek. COOTBETCTBYIOLLME
AaHHble xpaHaTca B Tabnuue KOHUEHTpaLUuWi, rae cTpokaMu SBNATCS Ha3BaHWSA KOMIMOHEHTOB U CTOMNG-
uamu - 2padyupogoyHble moyku. B cTonbue, MMeloeM 3aronioBok Touka [HoMep mouKu], coaepxaTtcs
JdaHHble U3 oaHON 2padyuposoyHoli xpoMamozpaMMbl ONA BCeX KOMMNOHeHToB. Kaxaaa sdyeiika cTonbua
XPaHWUT KOHLIEHTPaLNo KOMMOHEHTa, Nollaib Nvka U ero BbiCoTy. 3TV BenUYMHbI NpeacTaBneHbl Ha Tpex
nuctax Tabnuubl KOHLIEHTPALUUK, KOTOpble MO BbIGOPY BLIBOASATCS HA 3kpaH. MNepBblii NUCT COAepXUT
3HaYeHUs] KOHLEHTpaLUMA, BBeAeHHbIe Nonb3oBaTtenem. BbicoTbl U NMowaaun, BblYUCHEHHbIE MPOrpamMmon
aBTOMaTMYEeCKU 3anucbiBalOTCH Mo Mepe MosydYeHns rpagyMpoBOYHbLIX XpoMaTorpaMm Ha BTOPOW U TpeTui
NnCT.
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KOHLeHTpaL MK
EOWHWLE KaHUEHTREauMK  (mo/L THM OAHHBX | KOHLEHTREUWH hd
Wma JTaxp-Ma ‘ Touka 1 ‘ Touka 2 ‘ Tou ™
1 [Fuorid 10.1907 | 0.2 | 2 |
2 BBICOTHI
3 EWHWLEl KOHLEHTRpELMK Mg/l Turn OaHHENX | BLICOTE -
4
5 Uma JTa xp-ma ‘ Touka 1 ‘ Touka 2 ‘ Tou *
o 1 [Fluorid 106171 | 0180339 [ 192481 [ 10
Z 2 nnowaam ?
. wan
8 EOWHWLE KaHUEHTREauMK  (mo/L TN OAHHBX | NNDWALH hd
QOgtemM: 4
Wma JTaxp-Ma Touka 1 Touka 2 Tou ™
WA cpadina: 5 .
1 Fluorid 98.2288 1.76203 176637 98
Toukm 6
— 2 Chlorid 174.379 3.16461 29.4597 17
HofaguTe <
] 3 Nitrit 93.4413 1.68103 18.2287 93
OBwem 4 bromid 145721 2.69064 25.73381 14
VA afna. 5 Nitrat 186.957 3.20083 32.4841 18
Tauku 6 Phosphat 91.6264 1.68419 16.634 91
ﬂDﬁEBMTb < - ToT T coTTtttoo T o ;'v
[o]=F =1 PazeeaeHue: Konuyecteo:
M3 charina;
Toukm
OoGaEdTE ‘ HnanuTe ‘ LpanyuposaTe ‘ WHdpo ‘ QK QTMEHE ‘

Tabnuua KoHUeHTpauMn co3gaeTcsa Ha ocHoBe Tabnuubl KOMNOHEHTOB. PekomeHayeTcs BbINon-
HATb 3Ty Npoueaypy 4O NOMydYeHUs rpagyMpoBOYHbIX XpOMaTorpaMm, OfHaKo, MOXHO co3aaTtb Tabnuuy
KOHLEHTpauum 1 noaxe, "3agHum yucrom". B aTom cnyyae Ans NOCTPOEHUSA rpagynpoBkM yaobHO nosb-
30BaTbCs MakemHbiM riepecdyemom (CM. YacTb Pykoeodcmeo Onsi HavYuHarowux, pasgensl dman 13 un
Oman 14).

Ha nogrotoButenbHoM aTane cosgaeTcs LWabnoH Tabnuubl, cogepXalluuit Heobxoaumoe 4mucno
CTONGUOB (paBHOE YMCIy NNAaHUPYEMbIX FPadyMPOBOYHBLIX XPOMAaTOrpaMm), B KOTOpble 3aHOCATCS KOHLEH-
TpauuM KOMMNOHEHTOB B MUCMONb3YyeMbIX rpafyvpPOBOYHbIX CMECSIX.

Ha BTOpom aTane, BO Bpems COGCTBEHHO npoueaypbl rpagympoBku, Tabnvua aBTOMaTUYecKu
3anonHsaeTcs nnowagamm 1 BeiCOTaMu MMKOB, B3ATbIMU U3 rPagynpOBOYHbBIX XpOMaTorpamm.

Ons cozganvs Tabnuubl KOHLEHTPaWWUNA BLINONHUTE crieayloLuee.

BeibepuTte komaHay Metogn/I pagyvpoBka/KoHueHTpaumm unm wenkHute no kHomke KoHueHTpauuun B
Tabnuue komnoHeHToB. OTKpOeTCs OkHO Tabnuua KoHUEeHTpaL M.

Ogwver: 1

ToukiA

YnanuTe

HOoBaEHTE

PazeeneHme: 1

[paayupoEsaTs

KOHLUeHTpayMm
EnuHWUE! KOHLEHTEaUMK W TUNABHHEX  |KOHUEHTRELMM ﬂ
Wua a71a ¥p-ma -~
1 Fluorid J10.1907
2 Chlorid 10.2292
3 Nitrit 10.0233
4 bromid 10.1465
b Nitrat 10.1983
6 Phosphat 10.1245
< I - T > =

Konuuectso: 1

Vma chaina:  EAPrograrn FileslAmpersand LidiMyneTuxpom 1.7:00ATAg2291519.CHW

VHpo ‘ 0K

OTHeHA ‘

MycTas Tabnuua KOHUEHTPaLMi COAEePXUT TOMbKO TpY CToNbLa, HeJoCTyrNHble ANs peaakTMpoBa-

Hua: Homep, Mmsi, Oma xp-ma. Ctonbey VIMs 3anonHsieTCs aBToMaTMyYeckn gaHHbIMK 13 Tabnuubl KOM-
noHeHToB. CTonbel Oma xp-mMa COLEPXMUT LaHHble OOHOro M3 crtonbuoB Tabnuubl NMKOB (CM. pasgen
Omyem/Tabnuya nukoe), B 3aBMCMMOCTU OT BbIOpaHHOrO memoda pacdema (Tam e, pa3gen Bbi6op
Memoda pacyema u 3adaHue napamMempos):.

Memod pacvyema HaHHbie cmonbya 3ma xp-ma

HopmupoBka oTkinuka

Inowaow, %
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BuyTtpennss Hopmanuzanus Konyenmpayus, %
OTHOCHTETbHAS KOHIICHTPAITHS Ommnocumenvhas konyenmpayus (a0CONIOTHBIC 3HAUSHUS )
OcranbHbIe Konyenmpayus (a0COMIOTHBIE 3HAYCHHUS )

MNone EamHuubI CcoaepXuT HanmmeHoBaHune euHUL KOHUEeHTpauuun, UCNoJjib30BaHHbIX B OJaHHOM
cny4ae. 310 none aBnsaeTcs CcnpaBO4HbIM, NMPpU UBMEHEHUN eNHNL, HUKaKne nepecyeTbl HEe NPon3BOaAATCA.

CnncoyHoe none Tun AaHHbIX NO3BOMSET BbibpaTh Ans NpOCMOTpa OAMH U3 NUCTOB BbiGpaTh
Tabnuubl KOHUEeHTPaLUM:

KoHueHmpauyuu KOHLUEHTpaumMn KOMMOHEHTOB (MCNonb3yeTcd no ymonyaHui). Ona rpagympoBoy-
HbIX YPOBHEN 3anOfHSTCSA OnepaTopoM.

Bbicombi BbICOTbI MMKOB. 3amnonHAKTCA NPOorpaMMon BO BPeMS nMpouecca rpagyvpoBKU.

lMnowadu nnoLuaam nuMkoB. 3anonHAKTCA NPOrpaMmMon BO BpeMS nNpoLiecca rpagynpoBKu.

B HWXHel YacTu okHa nog Tabnuvuen pacnonoxeHbl nonss O6bem, PasBegeHue n Konnvecteo,
KOTOpble 3anonHAKTCS MPOrpaMmMon  3Ha4YeHusIMW, BBEAEHHbIMW B OOHOMMEHHbIE MOMsA  OKHa
MacnopT/lMpo6a ons TeKyLlen XxpomaTorpaMmbl, UM KOTOPOW yKa3aHOo B PacMofOXEHHON HMXKE CTPOKE.

e CospaiiTe B Tabnuue CToNbKo CToNBL0B, CKOMBbKO TOYEK NPeAnonaraeTcs MCnosb3oBaTh Ans NOfy4YeHNUs
rpagyypOBOYHON XapakTepuUcTukn. [ns 3Toro Ans KaXkaon TOUKW BbINOMHUTE CneaytoLlee.

¢ LlenkHuTe Mbiwkon no kHonke [lo6aButb. OTKpoeTCcH OKHO [lo6aBUTbL TOUKY.

fo6aBUTE TO4RY

CozaaHue rpaayMpoB0YHORN TOYKK

1
(® OAMHEKOEEIS KOHL, AN ECEX KOMM-TOE 0

(" KOMMPOEaTE KOHUEHTEALMM TOUKH

[ CpanyupoeaTs cpazy no pasoueii xp-Me

OK | OTtMeHa ‘ Cnpaeka

+ Ecnm KOHUEHTpaunn BCeEX KOMMOHEHTOB OAMHAaKOBbl, BBeAUTE 3Ha4YeHuWe B none OpuHakoBble
KOHL. AnsA BCeéxX KOMMN-TOB.

¢ Ecnu rpagyvpoBOYHble CMECU FOTOBATCA pa3BedeHWeM OOHOW UCXOOHOW CMECH, UCMOoNb3yemMoMu
Ans NoNyYeHusi Kakon-nMbo rpagyvpoBOYHOM TOYKM, ycTaHoBuUTe hnaxxok KonupoBaTb KOHLEH-
Tpauum TOYKU U OTpeaakTupyinTe, ecrnu TpebyeTcs, 3HayeHne B COOTBETCTBYIOLLEM MoSie.

¢ Ecnu ncnonb3yeTcs HECKONBKO rpagyMpoBOYHbIX 06pa3L0oB C OOHOW U TOM e KOHLUEHTpaLumen, ans
Kaxkgoro AormkHa ObiTb co3gaHa oTaernbHasi rpagyMpoBOYHAs TOYKA, MHAYe Mo Mepe MoryyYeHust
rpagyvpoBOYHbIX XpOMaTorpamMm AaHHble OyayT He [o6aBnATLCS, a 3aMEHSTLCS.

+ Ecnu Tekylias xpoMaTorpaMMa COOTBETCTBYET CO34aBaeMol rpagyMpoBOYHON TOUKe, YCTaHOBUTE
dnaxok MpagynpoBaTtb cpa3y no paboyen xp-me. [pn 3ToM HOMep ToYkM ByaeT aBToMaTUYECKU
3aHeceH B none Mpag.Touka Ha nucte O6wume okHa MacnopT.

+ Haxmute kHonky OK. OkHO 3akpoeTcs, a B Tabnuue KOHUEHTpauumn cnpaBa foOaBUTCA HOBbI
ctonGeu,. Mpu atom B cTpoke O6BLem, PazBepgeHne, KonnyecTBo NosiBATCA ycTaHaBNMBaeMbIe MO
YMOMYaHWo 3HavyeHust 1, KOTopble MOMyYeHWUst rpagyupoBOYHON XpoMaTorpammbl 3aMEHSATCH Ha
JaHHble M3 OLHOMMEHHbBIX MOMIEN ee MacrnopTa, a HWKE MOSBUTCS MMS CamMOW XpOoMaTtorpammbi.
CBoAHY0 MHGOPMAaLMIO NS BCEX XpoMaTorpamMmm MOXHO NMONy4uTb, HaxaB KHOMKy MHdo.

+ OTpenakTupyiTe, ecnu TpebyeTcsl, 3HaYeHUs KOHLEHTpALMA AN BCEX KOMMOHEHTOB.
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TabnMua KOHUeHTpauMH
EnuHuuEl koHUeHTpaumuu  mofl THN O8HHEX | KOHLEHTPELMM ﬂ
Hma Jra xp-ma Touka 1 Touka 2 Touka 3 7
1 Fluorid 19.9166 0.2 2 1o
2 Chlorid 19.9059 0.2 2 10
3 Nitrit 19.9877 0.2 2 10
4 bromid 19.9397 0.2 2 10
5 Nitrat 19.9169 0.2 2 10
3 Phosphat 19.9471 0.2 2 10
? Sulfat 19.9347 0.2 2 10
A
4 b
Ogrem: 1 Pazeenerme: 1 Konuuecteo: 1
Mma qpafna:
ToukK
HoGaeute HaanuTe [panyrpoeate HMHao QK OTtMeHE

e Ecnu TpebyeTca yaanuTb Kakor-nnbo ctonbeu, HaxxMuTe KHOMKy YaanuThb.

o Ecnu Tekyllaa xpomaTorpamma ABnsAeTCH rpagympoBOYHON, HO ANst Hee He Obln 3agaH Homep rpagyvpo-
BOYHOW TOYKM B COOTBETCTBYIOLLEM MONE NacnopTa u He ycTaHoBMeH dnaxok MpagynpoBaTtb cpa3y no
pabouen xp-me npu co3qaHUM TOYKM (CM. BbILLE), BbINOMHUTE CriegytoLlee.

*

HaxmuTe kHonky FpagyupoBatb. OTkpoeTcs okHo MpagynpoBka.

Fpagynpoeka

NA M3MEHEHKA FPaaYHPOEKK
HEOBX0OKMMO SAMEHWTE OOHY H3
rPanYHPOBOHHELX TOHEK,

BeeauTte HOMep SEMEHASMON TOUKH.

Touka: 3 :Iv
Ok OTreHa ‘ Cnpaeka

Beeaute B none Touka HOMEp TrpagyvMpoOBOYHOM TOYKM, COOTBETCTBYIOLLEN TeKyLlen
Xpomarorpamme.

Haxmute kHonky OK. OkHo MpapgympoBka 3akpoeTcs. [1py 3TOM AaHHble Tekyllen XpomMaTorpaMmmbl
OyoyT BKMHOYEHbI B KayecTBE MNapamMeTpoB YKa3aHHOW TOYKM [N pacyeTa rpagyvpOBOYHOM
3aBUCKMMOCTM.

o Haxmute kHonky OK. OkHo Tabnuua KOHLEeHTpaLun 3aKkpoeTcs.

e Ecnun Tabnuua KOHUEHTpaUuMW OTKpbiBanacb M3 okHa Tabnuubl KOMMOHEHTOB, 3aKPOWTE 3TO OKHO,
HaxaB kHorky OK.

OcobeHHOCTM co3paHua Tabnuubl KOMNOHEHTOB U Tabnuubl KOHUEHTpauun B
cny4ae, Korga Mcnosb3yrTcs rpagyMpoBOYHbIe CMECU pa3HOro coctaBa

He Bcerga Bo Bcex rpagynpoBOYHbIX CMeCAX npencrtaBrieHbl BCE€ KOMMNOHEHTbl — BMJIOTb 4O Bapu-

aHTa, Korga Ans Kaxgoro KOMMNOHeEHTa UCMOoNb3yeTcs OTAEMNbHBIN HAbop rpagynpoBOYHLIX CMecel. B aTom
cnyyae pekoMeHAyeTCs crieayroLwmim nopsaok AencTBun.

. I'IonquTe n 06pa60Tal7|Te nepByr Xpomatorpammy, BbiNOJIHUB creaywulee

*

*

*

*

Beegute npoGy nepBoi cMecu, 3anyctute MeToA U NornyvuTe XxpomaTorpamMmmy.
Cospaite Tabnuuy KOMMOHEHTOB TOMNbKO ANsi TEX BELLECTB, KOTOPbIE COAEPXKATCS B 3TON CMECMU.

OTtkponTe Tabnuuy KOHUEHTpauun 1 co3ganTe B HEW M1eps8yto MOoYKy, yCTaHOBMB Npu 3Tom cna-
Xok MpapgynpoBaThb cpa3y no pabo4en xp-me.

3anuwunte xpomaTorpaMmmy.

. I'IonquTe n o6pa60Tal71Te BTOPYHO XpoMaTtorpamMmmy, BbiNOJTHUB cneaylLlee.

*

*

Beeaute npoGy BTOpOI cMecK, NepesanycTuTe NepBylo XpomatorpaMmmMy 1 nonyymuTe BTOPYIO.

OTtkpointe Tabnuuy KOMNOHEHTOB U [06aBbTE CTPOKM AN TEX BELLECTB, KOTOPbIX HE BbINo B nep-
BOW XpomaTorpamMmme.
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2ZX [encteue kHomku [1o6aBUTL 3aBUCKT OT TOrO, Kakas CTPOKa BblaerneHa B Tabnuue.

2% Ecnu BbigeneHa CTpoka nvka M3 4Yucna npedlecTBylowmx nobasnseMomy, HoBas CTpoka MosiBUTCS
Ha COOTBETCTBYIOLLEM EMY MecTe M ¢ umeHeM [uk[HoMep nuka).

2 Ecnu BbigeneHa CTpoka MuKa U3 yucra crieayolmx 3a Ao6aBnseMbiM, MOSBUTCA HOBasi CTpOKa B
Havane Tabnuubl, ¢ Homepom 0 1 6e3 umeHn. B Tom crnyyae Hago BBECTU BPYYHYIO HOMEp MuKa,
nocne 4ero B cTonbue Bpems nosBUTCA BpeMsi BbIXxOAa MUKa, a Takke MMsi — B NMPOTUBHOM Cry4vae
6e3bIMsIHHbIN MWK ByaeT yaaneH npu 3akpbiTm Tabnumubl KOMNOHEHTOB.

¢+ Ortkporite Tabnuuy KOHUEHTpaUun 1 Co3aanTe B HEW 8MOPY MOYKY, yCTAaHOBMB Npu 3ToM dna-
xok NpagympoBaTtb cpa3y no paboyen xp-me.

¢ B cTonbue BTOpON TOYKM BBEOUTE KOHLIEHTPALMMX ANS NPUCYTCTBYIOLLNX BO BTOPOW CMECU KOMMNOHEH-
TOB. [1Ns1 KOMMOHEHTOB, KOTOPbIE NPUCYTCTBYIOT TOMbKO B NEPBOM CMECU, YKaXXuUTe KOHLeHTpaumio 0.
Ecnn kakon-TO KOMMOHEHT M3 NepBOW CMECUM WMAEHTUMLMPOBaH (BO3MOXHO, OLLIMBOYHO), HO €ero
KOHUEHTpauusa HemM3BecCTHa, Takke BBeguTe O — B 3TOM cny4vae Ansi 3T0ro KOMNOHEeHTa BTopas Touka
He BygeT yunTbIBaTLCS NpU rpagynpoBKe.

¢ 3BanuwuTte xpoMaTorpammy, COXpaHuB caefNaHHble N3MEHEHUS.

. I'IonquTe n o6pa60Ta|7|Te onucaHHbIM crocobom Bce XpomMmaTtorpammbil, Heobxoanmble AN co3gaHust
nosnHon Tabnuubl KOMMNOHEHTOB. [Mocne 3Toro MoXXHo nepexoanTb KO BTOPOMY 3Tany rpaaynpoBKu.

I'Ipou,en,ypa rpagynpoBKu. BTOpOVI aTarn

B nporpamme MynsmuXpom npegyCMOTPEHO HECKOMbKO BapuvaHTOB MPOBeAEeHMs BTOPOro atana
npoueaypbl rpagyMpoBK1 CUCTEMBI.
Asmomamu4eckue pexxumbl 2padyuposKu:

a) BHECEHWE AaHHbIX KaXKAOW rpagyvpoOBOYHON TOYKM MPU NOSyYeHUss XpomMaTorpammbl, €Cnv B ee nac-
nopTe yka3aH HOMep TOYKM, 0ObeM, pa3BedeHMe U KONMYECTBO BBOAMMOM Npobbl;

b) ucnonb3oBaHne ouepedeli AN aBTOMaTUYECKOrO MOCTPOEHMS UM OBHOBMEHWS rPagyvpoBKU MyTeM
MOMyYeHUst HOBBLIX XpomaTtorpamm (NpyM  UCMONb30BaHWM aBTocamniepa B 3TOM  crnyyae
obecneymBaeTCs NOMHOCTLI0 aBTOHOMHbI PEXUM PaboTbl CUCTEMBI);

C) Mcnonb30oBaHMe rnakemHyoeo repecyema ona aBToMaTu4eCcKoro rnocTpoeHna munum obHoBNEeHus rpagyu-
POBKM NyTEM NnepecyeTa rpagynpoBOYHbIX XpOMaTorpamMm, paHee 3anncaHHblX Ha AUCKE.

ABTOMaTMYECKNE METOAbI FPagynpoBKu ABNAIOTCA 6asoBbiMK B Nporpamme MynbmuXpom. Vix cnegyet
ncrnonb3oBaTb BO BCEX CryyasX, Koraa pesynbTaTbl aBTOMAaTU4eCKONW pasMeTKn U uaeHTudumkaumm
NMMKOB He TpebylT pyyHOM Koppekuun. HeobxoamMmo vmeTb B BMAY, YTO aBTOMAaTU3MPYETCA TOSbKO
nMpoLecc 3arnofiIHeHWs YPOBHEW [PagyMpOBOYHLIMW AaHHbIMU W (Nepe)pacyeT rpagympoBOYHbIX
koadpdumumeHToB. Npu aTom wabnoH Tabnuubl KOHLEHTPALMK JOMKEH ObITb CO34aH 3apaHee.

PyyHolil pexxum epadyupoeku - UCNoNb30BaHWe [aHHbIX 3aBepLUEHHON UM BHOBb OTKPLITOW XpoMaTo-
rpammbl 4N BHECEHMWS UM OOHOBNEHUS AaHHbIX MO0 rpagynpoOBOYHON TOYKM.

ABTOMaTU4YeCcKOe BHeCEHMNEe U OOHOBIEHME AAaHHbIX AN O4HOW
rpagymMpoBOYHOMN TOUYKU

[na aBToMaTn4eckoro BHECEHUSA NN obHoBNEeHus AaHHbIX FpaﬂyMpOBOHHOVI TOYKWU, BbINOJTHAEMOIO
MO OKOHYaHUKU XpoMaTorpamMmmbl, BbIMOJTHUTE creayloulee:

e [lpun 3anycke metoga Ha nucte O6wWwme okHa 3anycK aHanmM3a BBeAWTE HOMEP rpagyvpOBOYHOM TOYKM
B none Mpaa.Touka.

CeoMcTEa: 3anycK aHanmsa

Ofuye ll'lpoﬁa] laz I OSpaSDTKa] MSMEpeHMe} KoMMeHT apuii

JAIE] |ADC 7114 chi OpooomsT.: |30 MH
METO: CAMyneTHRpomM 1.724METHOD SV 71 4GC-1 e
JAHHBIE: Chmlow] B OATAY
Hara/eper: 26.06.2007 17:17:05 JanucaHa:
MpanyMpoEouHas Touks. |2
MonkzoEaTent: MNaHanza: 0
Hetexktop ADCT?14 M B ouspenu: 01

Ok | OTMEHE MNpUMEHKTE Cnpaeka
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2% Ecnu rpagyvpoBoYHble CMeCu MonyvaloTcs pasBedeHUEM MCXOAHOM cMecu, He 3abyabTe BBECTM
COOTBETCTBYIOLLEE 3Ha4YeHMe B none PasbaeneHune Ha nucte Mpobal!

e [lo OKOHYaHWM XpOMaTOrpamMmbl BHECUTE HOBbIE rPayUPOBOYHbIE AaHHblE B METOA, BbiOpaB koMaHay
®dann/CoxpaHutb/MeTtog.

Ecnu onucaHHas npouenypa nocrieqoBaTenibHO BbIMOMHAETCS AMs BCEX rpagyMpOBOYHbIX XPOMAaTo-
rpamm, B OKOH4YaTenbHOM dhainrne metoga OyameT 3anmcaHa nonHas MHopMaumsi O BbIMOMHEHHOW rpagyu-
pOBKe.

ABTOMaTM4ecKasa rpagympoBKa B npoLecce nosny4yeHusi rpagynpoBOYHbIX
XpomMaTorpamm

Asmomamuydeckasi epadyupogka B NpoLecce Nony4YeHusl rpagyMpoBOYHbIX XpoMaTorpamm npeano-
naraeT BHECEHMEe AaHHbIX A1t BCEX rpagyMpOBOYHbIX TOYEK, 3aaHHbIX B NpeaBapuTeNlbHO CO3[4aHHOW
Tabnuue KOHUEHTpaUUh, U NOCTPOEHUE MPALYMPOBOYHBLIX 3aBUCUMMOCTEN B aBTOMATMYECKOM peEXMME,
6e3 yyactusi onepaTopa, No Mepe Mosny4yeHuss XxpoMatorpamMmM. ABToMaTieckasi rpagyvpoBka NpoBOANTCS
C nomoLlblo oyepedeli. O4yepeab npeacTaBnsieT coboi CnMcok nocrefoBaTenbHO 3anyckaemblX METOAOB,
C yKasaHMeM HeKOTOpPbIX AOMONHUTENbHBLIX MAapaMeTPOB U MHCTPYKUMIA. B ogHO ovepeamn MOXHO MCMONb-
30BaTh HECKONBKO Pa3nMYHbIX METOAOB, NPY 3TOM AT KAXKAOTO U3 HUX MOFYT ObiTb BKIOYEHbI KakK rpagym-
POBOYHbIE XpOMaTorpaMmmbl, Tak U XpoMaTorpaMMbl aHanmM3npyembix CMecei.

7

2% [pu cosgaHum meToda, paccuMTaHHOro Ha aBTOMaTMYECKYo rpadyvpoBKy crieqyeT o6paTuTb ocoboe
BHMMaHMe.

ZX Pexumbl pasMeTkn U UAEHTUEUKALUMU OOIDKHbI ObiTh TLATENbHO HAaCTPOEHbl, YTOObl MCKIHYUTbL
BO3MOXHble CBOM B MAEHTUMMKALUUN KOMMOHEHTOB (MCMOMb3ynTe CobOblTUS WMHTErpupoBaHus |
MeXaHU3M penepHbIX MUKOB).

2Z& B Tabnuue KOHLEHTpaUWMi 4YMCMO TOYEK [OMMKHO COOTBETCTBOBATL YMCMY rpagyvpOBOYHbIX
XpOMaTorpamm, a KOHLIEHTPaLMS - (DaKTUYECKOW KOHLIEHTPAaLIMN KOMMOHEHTOB.

[na npoBeaeHus rpagynpoBKN C MOMOLLbIO 04Yepean BbINONHUTE crneaytoLlee, pyKOBOACTBYSCh Mpu
BbINOMHEHNM OTAEeNbHbIX Mpouenyp YykasaHusMu pasgena 3anyck npozpamMmbl Onisi pabombi ¢
oyepedbro. B Bcex cnyyasx, korga Ans KOMaH ecTb AyOnupylolmMe KHOMKK, UX MOXHO MCMonb3oBaTb
BMECTO yKa3aHHOW KOMaHAbl.

o Cospaiite HOBYHO UK OTKpOl‘/‘ITe paHee co3aaHHyro o4vepenb.

e Bo BHOBb co3gaHHOM o4yepenn pobaBbTe Tpe6yeM0e KOJTN4eCTBO CTpPOK, B paHee co3gaHHOW —
M3MeHNTEe, eClin HY>KHO, UX 4YMCro.

o OTpepaktupynte 3HadeHus nornen, obpawias ocoboe BHMMaHME Ha MpPaBUIIbHOE 3anOfHEHWE MONen
PasBeneHve n 'pagympoBoYHas Touka.

ZX& [pu 3anonHeHun ctonbua MpagympoBoYHas Touka obpaTuTe BHUMaHWe Ha criedyrollee.
ZX Henb3a 3agaBatb HOMepa TOYeK, KOTOPbIX HET B Tabnuie KOHLEHTpaLWiA.
2% Homepa Touek, He paBHble 0, He [OMKHbI MOBTOPSATLCS.

ZX [Ona kaxpgoro Metoda BCe rpadyvMpoBOYHblE XPOMaTOrpaMMbl OOMKHbI NPealecTBoBaTh aHanuTuye-
CKUM.

= Pepaktop ouepegek - C:\Program Files\Ampersand Ltd\MynptiXpos 1. XAMETHODS \sample. que E]@

arn Mpaska ¥npaeneHke Tabnuua Momowe

FomqyecTen [

MeTon Mram M2 npotupr Ddbem Faseeperues | KonuuecTeo  cTaHgaprHoro rDUaﬁiHDOBDqHaq Wrzerumii| Coenano | Mhgo 1 WHpo 2

EELIECTES
100
100
100
100
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learn. mbw gradl
learn. mhwy grad2
learn. mba grad3
learn. mibw zamplel
learn. mbw zample2

learn. mibw zampled

o ololo wr =
o oloo oo o

learn. mbw zampled

Al @ M B W o

e 3anyctute odepedb, BbiOpaB komaHay YnpaBneHuelllyck. [lporpamma nepenger B peXuM
ncrnonHeHusi. Mpun aTom, ecnvu okHo PepakTop ovyepeaun He pasBepHYTO Ha BECb 3KpaH, 3a HUM OyaeT
BMOHO OTKPbIBLUEECS OKHO NEPBOW XpOMaTOrpammbl.
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e [lpn pabote c oyepegamu B none Pexum crapta (nuct U3mepeHne okHa HacTporka metopa) cre-
OyeT YCTaHOBWUTb 3HaveHue BHelwHuin. B aTom criydae OKHO XpomaTorpammbl OTKPLIBAETCS B peXume
nsmepeHust 6aszoson nuHUK (UBeT doHall — Genbin), NnpegHasHaYEHHOM ANS KOHTPOMNS ee CTabUbHOCTU
nepes nposefdeHneM aHanu3a. Bce gaHHble, nocTynawwme B 3TOM pexvMme (OO0 CurHana BHELLHEro
3anycka), B arnbHENLLEM HE COXPaHSIOTCS.

e Bseaute nepsyto npoby u 3anyctute npouecc. Mpy NOCTynmneHWn curHana BHELUHEro 3anycka npo-
rpaMma nepenaeT B pexuM naMepeHust (LBeT hoHa OKHa M3MEHUTCS Ha ronyboit), u HauyHeTca coop
JAaHHbIX.

e [lo OKOHYaHWM XpomaTorpamMMmbl, KOTOPOE MPOUCXOAMT NMBO aBTOMATUYECKU, MO UCTEYEHUM BPEMEHMN,
3aj@aHHOro B MacrnopTe XpomaTtorpammbl, iMbO Mo BHELHEMY CurHamny (ecrny ycTaHOBMEH (naxkoK
BHewHun cton B okHe YcTtaHOBKkM MeTopa/AamepeHue) GyneT BbinonHeHa obpaboTka cormacHo
yCTaHOBKaM MeTOAa, HO C 0bA3aTenbHOM 3anucblo Ha OWCK HE3aBMCMMO OT TOTO, yKasaHa fnv 3anucb.
Mpn atom nepsasa cTpoka B Tabnuue oyepeau U3MEHUT LIBET Ha KPacCHbIN, a 3HaAYeHWe B A4elke
CpenaHo ctaHeT paBHbiM 1. 3aTeM OTKPOETCHA OKHO CrneaytoLLlen XxpoMaTorpaMmmel.

e BaeauTte cnegytollyto npoby 1 3anyctute npouecc. Ecnu ncnonb3yeTcs aBTocamniiep, ata npoueaypa
BbIMOSHSAETCA aBTOMAaTMYeckn. 1o OKOHYaHUM KaXKOoW XpomaTorpaMmbl 3HadyeHue B sueiike CaenaHo
yBenMuMBaeTCs Ha eduHuuy, OO0 TeX Mop Moka He CTaHeT paBHbIM BENWYMHEe, 3adaHHOW B siYelike
MHxxekumin. Mocrne aToro NponcxoamT nepexop K BoIMOSHEHWIO CIIeAYIOLLIER CTPOKU.

NN

2  TMpobbl OOMKHLI BBOAMTLCS CTPOrO B TOM MOPSAKE, KOTOPLIV ycTaHoBneH B Tabnuue ouyepeau!

e Ecnn TpebyeTca ocTaHOBUTL oO4vepenb, BblbepuTe komaHgy YnpaBneHue/OcTaHoB. Tekyllas
XpomaTtorpamma byaeT 3aBepLueHa ¢ OTMETKOM O BbINOMHEHUN, O4epedb OCTaHOBMEHA U nepeBeaeHa B
PEXM pefaKTMPOBaHUS.

e Ecnu no okoH4YaHUM BLINOSHEHWSI aHanU3a MONyyYeH HeyOOBIETBOPUTENbHBIN pesynbTaT, BblbGepuTe
koMaHay YnpaBneHne/OTMeHUTbL nocnefHuit aHanua. OTMETKa O BbIMOMHEHUN NOCMEAHEN XpOMaTo-
rpammbl Gy4yT CHATA, U NPU NMOBTOPHOM 3arycke oYepeamn aTa xpomaTorpamma GyaeT 3anylieHa CHoBa.
Mpoueaypy MOXHO NOBTOPSATL ANt OTMEHbI HECKOIBbKUX aHarM3oB.

e [lna noBTOpHOro 3amnycka xpomaTtorpammbl Bblbepute komaHgy Ynpasnenuel/llyck, npy atom Oymer
Npoun3BeAeH 3anyck NepBon U3 XPOMaTorpamMm, KOTOPbIE CHUTAKOTCS HEBbLINOMHEHHBIMM.

e Ecnu TpebyeTcs NOBTOPHO 3anycTUTb odepedb cHavana, nepes sanyckoM Belibepute komaHgy Ta6nuual
C6poc. Bce 0TMETKM O BbINONHEHUM BYOYT CHATHI.

2% o okoHYaHUM ouyepeau, BKMIOYaIOLLEN rPadyMpPOBOYHLIE XpOMaTorpamMbl, BCE aHanmuTuyeckue
Xpomartorpammbl ByayT cogepxaTtb MOMHYK rpagyvMpoBKy, COrflacHO KOTopow OyaeT npowsBedeH
pacyeT KOHLUEHTpauui, a ansa rpagyvpoBOYHbIX XpoMaTorpamm COXpaHuTCs “uctopuyeckas”
rpagympoBKa, TO eCTb Ta, KOTOpas CyLleCcTBOBara Ha MOMEHT 3anvMcy MMEHHO 3TOW XpOMaTorpammbl.

2 TNpu rpagyvpoBke C MOMOLULIO OYepeay AaHHbIe rPagyvMpoBKM, 3anucaHHble B haine Mmetoaa,
aBTOMaTn4Yeckn obHoBnaoTCS!

ABTOMaTM4ecKas rpagymMpoBKa C UICNONIb3OBaHMEM paHee NOoJTy4YeHHbIX
XpomaTtorpamm

prnna cba|7|noa Nony4yeHHbIX paHee rpagynpoBOYHbIX XpoMaTorpaMmMm MOXKeT ObITb MCMNonb3oBaHa
Aana NoCcTpoeHnA HOBOM rpanyMpOBquon 3aBMCUMOCTU N ansa OBHOBMEHUA CyLLI,eCTByPOLLI,eIZ. ,D,J'Iﬂ obner-
YyeHud aTon npouenypbl UCNonb3yeTcAa MeToa, MMeHyeMbII7I rnakemmHdbIM riepec4yenom.

OTOT MeTon Mo3BoOnsieT co3daBaTb TaGnMuUy KOHUEHTpauuWl Yyxxe Mnocrne MonyvyeHus rpagympo-
BOYHbIX XpomaTtorpamm, B TOM 4Hucne, U B Cliydae, Korga xpomartorpamMmmbl He Obinu paHee 0O6BbABMNEHbI
rpagynpoBoOYHbIMA.

[MakeTHbIN nepecqu MNO3BOJIAET TakKxXe O,ElHOBpeMeHHO BbINOJIHATb ANA BXOAALWNUX B HETO xpomaTo—
rpaMM HeKOoTOopble OOMNONMHUTENbHbIE Hp606paSOBaHI/|F|Z

nNpoBoAMUTL NepepasmeTKy C U3MEeHEHHbIMU napameTpamu;

N3MEHATb TEKCTOBYIO MHDOPMAaLUIO B MacrnopTe;

N3MEeHATb BN xpomaTorpaMM I'Ipl/l BbiBOOE UX HA 3|<paH;

neyataTtb OT4YeTbl C UIBMEHEHUEM UX OI'ILI,I/II7I.

Co30aHue nakema

Ons npuMeHeHNA NakeTHOro nepec4yeTa BHa4vane Tpe6yeTc;| obbeanHUTL XpomaTtorpamMmmbl B nakeT
U oTpbiTb paHee CO34aHHbIN nakeT.

e [1ns co3gaHusl NakeTa BbINOMHUTE crieaylollee.

11 et ona 3mech U anee yKa3aH B BApHAHTE MOCTABKH, €I0 MOXKHO H3MEHHTb, BHIOpaB Komanxy Bun/Bua/Ilsera.
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OTtkpoinTe okHO OTKpbITUE XpOMaTOrpaMMmsbl, BoiGpaB koMaHay
®aitn/OTKpbITL/XpomMaTorpamma 1nm Haxas KHOTKY =2,

Bblgenute Bce oaiinbl, koTopble TpebyeTcs BKMoYMTb B NakeT. [Mpy BbiGope XxpoMaTorpamm pykoBo-
ACTBYWTECH KPaTKUM OMMcaHUeM, NPYBOAMUMBIM B HIDKHE YacTy OKHa.

LU,EJ'IKHVITe no kHonke B Maker, OTKpoeTCA OAHOMMEHHOE OKHO.

B MNaket

BEEOMTE 1MA HOBOrD NEKeTa

Beeante ums naketa un HaxmuTe kHonky OK. OTkpoeTcst okHo MakeTHbIN nepecyeT: [MMaA carna
nakeTa] (CM. pucyHok ganee).

*

Ecnn naket ¢ YKa3aHHbIM MMEHEM YKe CYLLEeCTBYeT, npexae 4em OTKPbITb OKHO nepecyera, cucrema
npeanoXxut caenatb Bbl60p, Ha)XaB O4HY N3 KHOMOK:

e [la — cogepxnmoe naketa 0OHOBMNAETCS;

HeT — BblgeneHHble dannbl 406aBNATCSA B NaKeT.

MynetnXpom MK-UHTErpaTop

MakeT chMyneTixpom 1.24DAT A example. bar

? cyuwecTeyeT. MNepenucate?

Her OTtMeHa

e [1ng Toro utobbl OTKPbLITEL NIOOOM paHee CO3AaHHbIN NAKET, BbIMOMHUTE CreaytoLLee.
¢+ Bbibepute komaHgy ®ann/OTkpbiTh/MakeTHbIN nepecyeT. OTkpoeTca OkHO OTKpbITL hann co

cnuckom hannos NakeToB, MMELLMNX paclumpeHue *.bar.
¢+ Bbibepute Tpebyemblvi chanin n Haxmute KHOMNKy OTKpbITh. OTkpoeTcs okHO lMakeTHbIN nepecyer.
[nsa Toro 4ToObl MOBTOPHO OTKPbITh NAKET, KOTOPbIN OTKPbIBANCs NOCNEAHMM 3a BPEMS TEKYLLLEro ceaHca
paboTbl nporpaMmbl  MynbTuXpom, BbiOepuTe koMangy ®ann/OTkpbiTh/llocnegHun nakeT wnu

HaXMUTE KHOMKY E‘ OTkpoeTcs okHO MNakeTHbIN nepecyer.
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MakeTHbIM Nnepecyet: C:\MynbTXpom 1.7x\DATA\EXAMP...

lMlcnonezoeaTe METOA W3 daina | 1 (g22491346) 0.2-1ppm Stdl ﬂ
ANs nepecyeTta
OTEPEITE MpHMER OTKpEITE BECE balfins |

[+ MepecuuTaTe 0EHYHEE Beme s EEE, TEE ‘

[v' MepecunTate [EaoYUPDBOHHEE
[ OBHOBWTE ¢k MeTons B karanore <METHODS nocne nepecueta
Pesar nepecueTa

[ MNepepasmeTHTE PenakTUpOESTE NAPaMETHE HAZMETKM |

[+ Meperpaogyposare

[v Cxemano ymonuaHuo

[ Topeko nepecumTare

[~ MaMeHuTs nacnopT PenakTuposate nacnopt ‘
[ HaMeHWTE BUA XpoMaTorparMMel PenskripoBate BWa
CozAsHWE 0TYeTa

[ HanewataTts oTuet PenaKkTHpoBaTE onuMK oT4eTa ‘
[T CratHcTuka OnUMH CTATHCTHKH ‘

MepecyeT | OShBELHHHTb| S8KpEITE | Crnpaeka |

e [1ns TOoro 4ToBbl NPOCMOTPETHL BCE XPOMAaTOrpaMmmbl, BKIMOYEHHbIE B MAKET, BbINOMHUTE CrieaytoLlee.
+  Haxwmute kHonky OTKpbITb Bee thannbl. OTKPOIOTCH OKHa BCEX XPOMAaTOrpamm.
+ 3akpovite okHO MakeTHbIN NepecyeT 1 PacnonioXnTe okHa yAoOHbIM Ans NpocMoTpa 06pasom.

¢ BHoBb OTKpoKTE OKHO MakeTHbIN NepecyeT, HaXaB KHOMKY EI

e Ecnu TpebyeTcs BbINONHWUTL NepepasmeTky, USMEHUTb BUA, BHECTU U3MEHEHWS B NacnopT unm B opmy
oTyeTa, YKaXuTe Ons Kakoro Tuna xpomatorpamm OyayT BbINOMHATBCA 3TW Mpoueaypbl, YCTaHOBUB
dhnaxku Mepecuntatb 06bIYHBLIE W/unu MepecunTaTb rpagyNpPoOBOYHLIE.

e Ecnu pgaHHble HOBOWM rpagyvpoBKM OOMMKHbI ObiTb COXpaHeHbl B (anne MeToga, ycraHoBute briaXok
O6HoBUTL hann meToAa...

Xpomamozpamma-npumep

[ns nepecyeTa BKIMIOYEHHBIX B MakeT XpoMaTorpaMM UCNonb3yeTcsl MeTof, B3sThll U3 OQHON Xpo-
MaTorpammbl, KOTopasi Jarnee HasblBaeTcs xpomamozpamma-ripumep. Mo yMOn4aHuio B 3TOM KayecTBe
Mcrnonb3yeTcs nepeasi B CNUCKE XpomMaTorpaMmma, HO MOXHO BblibpaTb Nniobyto.

e [ns Toro 4toGbl 3aMeHUTb XpomaTorpaMmmy-ripuMep BbiGepuTe hain HyXHOM XpomaTorpaMMbl B
cnucoyHoM norne Ucnonb3oBath MeToA U3 haina Ans nepecyera.

e Ecnu Tpe6yeTc;| BHECTU B METO M3MEHEeHUA, Kacarollmeca rpagynpoBku, Hanpumep, yBennintb YMCro
rpagynpoBOYHbIX TOYEK, BbIMNOJIHUTE CrieaytoLllee.

+  Haxmute kHonky OTKpbITb NpumMmep. OTKPOETCA OKHO XpOMaTorpaMMbl-npumepa.
¢ 3akpovite okHO lMakeTHbIN NepecyeT 1 BHECUTE Tpebyemble N3MEHEHUS.

¢+ BHoBb oTKponTe okHO MakeTHLIN NepecyeT, HaXaB KHOMKY EI

e Ecnu TpebyeTca n3MeHUTb pasmMeTKy, NacrnopT, BUA UMK ONUMKU OTYETA, UCTIONb3YINTE COOTBETCTBYOLLME
KHoMkM B okHe MakeTHbIN nepecyeT, He OTKPbIBasi XpoMaTorpaMmmMy-npumep.

PedakmupoeaHue mabnuuybi nakema

e [lnsa Toro YTOObI BHECTU U3MEHEHMS B Ta6m4uy nakeTa, B 4YaCTHOCTU, 3aaTb HOMepa rpagynpoBOYHbIX
TOYeK O514 BCeX rpagynpoBOYHbIX XpoMaTtorpamMm, BbINONHUTE criegyrLllee.

+  Haxmute KHOMKY Pe,anTMPOBaTb Taﬁ.ﬂVILl,y. OTKpoeTCﬂ OKHO Pe,anTop nakeToB.
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+ BHecute Tpebyemble nuameHeHus (cMm. pasgen Fpynnoeasi o6pabomka xpomamozpamm/3anyck
npozpamMmbi O5isi pabombi ¢ 04epedsbio).

Mpw 3anonHeHun ctonbua MpagyrpoBoYHas Touka obpaTTe BHUMaHWE Ha criedyloLuee.
Henb3s 3apaBaTb HoMepa ToYek, KOTOpbIX HET B Tabnuie KOHUEHTpaLuWi.
Homepa Touyek, He paBHble 0, He OOMKHbI MOBTOPSITHLCS.

[\l, [\l,
71N 71N

[\l,
71N

¢ SaKPOVITe OKHO Pe,anTop nakeToB C COXpaHeHeM BHECEHHbIX N3MEHEHUN.

lMepepa3memka
e [1nsi Toro YtoGbl NPOU3BECTU NEPepa3MeETKY XpOMaTOrpaMm, BbINOMHUTE crefytoLlee.
+ YcraHoBuTe chnaxok MepepasmeTuTb. B 3TOM cnyyae npu pasveTke Bcex xpomartorpamm OyayT
MCronb30BaHbl NapameTpbl, 3aaHHble AN XpoMaTorpaMmMbl-npuMepa.
¢ Ecnu Tpebyetca u3MeHUTb MapameTpbl pa3MeTku, OTKponTe okHo MMapameTpbl pasmeTku (CM.
pasgen MHmezpupoeaHue), HaxaB kHOMKy PepakTupoBaTb mapamMeTpbl pa3mMeTKW U BHecute
HeobXxoAMMble KOPPEKTMBBI.

Mepezpadyupoeka u nepecyem KoHyeHmpayudi

e [Insa Toro 4toObl BbINOMHWUTL NeperpagyvpoBKy, TO eCTb, NepecynTaTh rpagynpoBOYHbIe KOIMMULMEHTBI
C UCMONb3oBaHWEM AaHHbIX BKIMIOYEHHBIX B NMAKET rpafyupoBOYHbLIX XpoMaTorpaMMm w/unm nepecuutaTb
KOHLEeHTpaLumn B 0OblYHbIX XpOMaTorpamMmmax (B COOTBETCTBMM C HOBOW rpagyMpOBKON UN rpagynpOBKOM
13 XpomaTorpammbl-npumMepa), BbINONHMTE criegytoLlee.

+ YcraHosuTe pnaxok NeperpaaympoBaTb.

+ BbibepuTe cxemy neperpagyvpoBKu, yCTAHOBUB OOUH M3 (PraxKKoB:
Cxema no yMon4aHuo — paBHO3HA4YHO OAHOBPEMEHHOW YCTaHOBKE ABYX Cneaylowmnx (naxkos;
MpUMeHUTb OKOHY. Fpaf. KO BCEM NepecyHUTaHHbIM ¢hanam — Mo OKOHYaHWUM rpagyvpoOBKU ONS
rpagyvpoBOYHBIX XpoMaTtorpaMmm “uctopuyeckasn” rpagyvpoBka (NofyyvyeHHas paHee daHHOW Xpo-
MaTorpammbl) 3aMeHseTCs NOSHO, YTO NO3BOMSET pacnonaratb XpoMaTtorpaMmMel B NakeTe B NPOU3-
BOJTbHOM NOPAAKE;
3abbITb TOUYKM rPagyupPOBKKN Nepep nepecyeToM — yOandlTCca cTapble AaHHble Ans BCeX rpa-
OYVPOBOYHbIX TOYEK (BaXKHO ANS cry4as, koraa OGHOBMAOTCS HE BCe rpagyMpOBOYHbIE TOYKN);
€Crnn HU OAWH M3 (PraxKoB He YCTaHOBIIEH, COXpaHUTCA “UcTopuyeckas” rpagyvpoBka Ans
rpagyvpoBOYHBIX XpOMaTorpaMM, a Takke AaHHble A5 HEOOHOBMEHHbIX rPagyMpOBOYHbLIX TOYEK,
ecnu He Ans Bcex Toyek u3 Tabnuubl KOHUEHTPaUMUN B NakeTe ykazaHbl HOBblE rpagyvpoOBOYHbIE
XpoMaTorpamMmbl.

e Ecnu TpebyeTcsa Tonbko nepecunTaTtb KOHLEHTpauun (Ans xpoMaTorpamm BelGpaHHOro Tuna) B COOTBET-
CTBMM C T[pagyupoOBKOW W3 XpomaTorpammbl-npumepa, 06e3 nepepasmeTkM W neperpagyvpoBKy,
ycTaHoBuTe briaxkok ToNbKO nepecyuTaTb. YCTaHOBKA 3TOr0 donaxka HeCOBMeCTMMa C OAHOBPEMEH-
Hou ycTaHoBKow donaxkos MNepepa3meTutb U MNeperpagynpoBaTsb.

HononHumensHbie npoyedypbl, 8bINOHAEMbIE MPU NaKemHOM repecyeme

o Ecnu TpebyeTcs BBECTN OQUHAKOBbLIE U3MEHEHWUS B HEKOTOPbIE TEKCTOBLIE MOMsi MacnopTa, Hanpumep,
006aBMTb OOLLMIA KOMMEHTaPWIA, BbINOSIHUTE CrieaytoLLee.
¢ YcrtaHoBuTe hnaxxok U3MeHUTb nacnopr.

¢+ Haxmute kHomnky PepaktupoBaTtb nacnopt. OTtkpoetcsi okHo [MacnopT (cMm. pasgen [llacnopm
XpomMamozpaMMbli), NP1 3TOM BCE MOrs, KOTOpble AOCTYMHbI AN pegakTupoBaHus, OyayT nycTbiMu.

¢+ BHecute Tpebyemble N3MEHEHMS N 3aKPONTE OKHO, HaXkaB KHomMKy OK.

22X  TMpu yctaHoBke onumu N3ameHnTb nacnopt o6patnte BHAMaHWE Ha criedyloLlee.
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2% WameHeHus 6yayT npousseneHbl TOMbKO B TeX MOMSX, B KOTOPble Gbiny BBEAEHbI HOBbIE AaHHbIe
(copepxumoe nonemn, 0CTaBLUMXCS NYCTbIMY, peaakTUpoBaTbCs He byaerT).

ZX Hukakve gaHHble M3 nacrnopta XpoMartorpaMmbl-mpumepa B nacropTa [ApYrX XpomaTtorpamm He
BHOCSATCS.

2 X Ecnu B ogHOMMEHHbIe Moms nacropta npu peaakTuposaHun 1 Tabnuupbl naketa BHECEHbI pasHble
JaHHble, B MacnopTta XxpoMaTorpaMM nocrie nepecyeTa 6yoyT BHECEHbI AaHHbIE M3 NAcCMNopTa, a He U3
Tabnuupbl nakeTa.

e [Insa TOro 4ytobbl U3MEHUTL BUA NPEACTABIIEHNS XPOMATOrpaMM Ha SKpaHe Y COXPaHUTb ero B AarbHew-
LLUEM, BbINOSHUTE creayoLLee.
+ YcraHoBuTe chnaxok M3MeHUTb BUA XpomaTorpaMmmbil.
+ HaxmuTe kHonky PepakTtupoBatb BuA. OTkpoeTcs okHo Bua,.
+ BHecute Tpebyemble nameHeHus (cM. pasgen dman 14/3meHeHuss euda xpomamozpammbi) U
3aKponTe OKHO, Haxas kHorky OK.

2X&  [lpu yctaHoBKe onuun MameHuTb Bua o6paTtute BHUMaHUE Ha CrieaytolLee.

2X WM3vmeHeHVe BMOa NMPOM3BOAMUTCA TOMBKO B TOM Criydae, ecrnvm B OkHe Bua yctaHoBneH dnaok
YcT.BCE.

X WM3ameHeHune Buaa NpoV3BOAUTCS TOMBKO A OTKPbITLIX XPOMaTOrpamm.

2X WameHeHue Buaa npoussBoautcs cpady npu Haxatum kHorkm OK B okHe Bua, HO n3meHeHus

coxpaHsoTcs B dhannax xpomatorpaMM TOSNbKO MOCIE BbIMOSIHEHUSI MAKETHOTO NepecyeTa.

e [1ns Toro 4tobbl Hane4yaTaTb OTYETLI AN BCEX XpOMaTorpaMm, BbIMONTHUTE creaytoLlee.
¢ YcrtaHosuTe hnaxok Hane4yaTtaTb oTyeT.

¢ Ecnu Tpebyetca mameHUTb onuuu oT4eTa, OTKpouTe OkHO Onuum otyeta (pasgen Omyem),
HaxxaB kHOMKy PepakTupoBatb onuMmn ot4yeTa U BHECUMTE HEOBXOANMbIE KOPPEKTUBDI.

7\&/( B okHe Onummn otyeTa Ansi NaKeTHOro nepecyeTta no ymosi4aHuio Bcerga ycrtaHaBnmBaeTCd BbIBOO Ha
NPUHTEpP, OCTallbHbl€ ONUUN — KaK B XpoOMaTtorpamMmme-rnpmmMmepe.

e 3anyctute nepecyet, HaxaB kHonky MepecueT BHU3Y 3kpaHa. [ocrne BbINONHEHWs nepecyeTa OKHO
MakeTHbIN NepecyeT 3aKpoeTCH.

Py4yHas rpagyvpoBKa

PydyHasa rpagyupoBka wucnonb3yetcsd B TeX criyyasix, korga TpebyeTcs KOHTpOnvpoBaTb WIu
HacTpaunBaTtb Ka)KjJ,bIVI 3dTan noCTpPOoeHnA TrpagynpoBKu: pa3MeTky, MD,eHTI/I(*)VIKaLI,I/I}O, NnocTpoeHne
rpanyMpOBquon TOYKM U T.O. , N TOJIbKO NOCJ1€ 3TOro BKIKOYATb MOJIy4eHHYK XpoMaTtorpammy B 4YUCIIO
rpagympoBoYHbIX. B aTOM crniyyae npu 3anycke xpomartorpammbl B okHe lMacnopt B none pag.Toyka
BBOAMTCS 3Ha4veHue 0, a COOTBETCTBYHOLAsA Touka B Tabnuue KOHLEHTpaLun co3faeTcs 3apaHee.

Mpouenypy AoGaBneHnst XxpomaTorpaMmMbl K rpagyypoBOYHbLIM MOXHO BbINONHWUTE ABYMSI criocoGamu.
Hob6aeneHue epadyupoeo4HOlU xpoMmamozpamMmbl Yepe3 Tabnuyy koHyeHmpauuu
e [lonyumTe rpagyvMpoBOYHYIO XpomartorpamMMmy Wnu 3arpy3ute ee ¢ gucka. lNpoBepbTe pe3ynbTathbl
WHTErpupoBaHnst U naeHTudnkauum, BHecute TpebyemMble N3MEHEHMS.
e OTkpoiTe Tabnuuy KOHLEHTpaLMA.
o Haxmute kHonky MNpagyupoBatb. OTkpoeTcs okHO MpagyvpoBKa.

FpaayrpoBeka

N8 UEMEHEHWA FPANYUPOEKKA
HEOEX0OMMO SAMEHUTE OOHY W3
rPAAYHPOBOYHEX TOUEK.

BeeauTE HOMER ZAMEHARMON TOYKH.

Touka: 3 :I'
Ok OTrMeHa ‘ Cnpaeka

e Beeaute B none Touyka HOMep CYLLECTBYIOLLEN rpagyMpOBOYHON TOYKM, KOTOPO COOTBETCTBYET TEKY-
Lasi XxpomMartorpamma.

o Haxmute kHonky OK. OkHo papyupoBka 3akpoetcs. [Mpy 3TOM AaHHble Tekyllenh XpoMaTtorpamMmmbl
OyOyT BKIOYEHbI B Ka4eCcTBe MapaMeTpoB yKka3aHHOW TOYKM AN pacdeTa rpagyyMpOBOYHOW 3aBMCMMO-
cTu.
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YnpoweHHbIl cnocob dobaessieHus1 2padyupoe8oyHOU XpPOMamozpamMmbl

CneuwmanbHag ynpoLleHHas npoueaypa 3anonHeHns unv obHoBneHnst faHHbIx 6e3 oTKpbITMa Tabnuubl

KOHLEHTPAaLMIN NpMMeHMa TOMNbKO B Criydae, ecnv Monb3oBaTeslb YBEPEH, YTO COOTBETCTBYIOLLMIA cTonbel B
3TOV TAbnuLe yxe CyLlecTByeT.

D,J'Iﬂ 3anonHeHnsa nnu o6HOBMNEHNSA OaHHbIX FpaﬂyMpOBOHHOVI TOYKM BbINOITHUTE Cneaytoulee.

Monyunte rpagyMpoBOYHYIO XpoMaTorpaMMmy Wnv 3arpysute ee c aucka. [poBepbTe pe3ynbTaTbl
WHTErpupoBaHus 1 UAeHTUUKALUKM, BHECUTE TPeByeMble N3MEHEHMS.

Bbibepute komaHay O6paboTka/3anonHutb. OTKpoeTcsa okHO MpaayupoBKa.

B cnucodHom none Touka Bbibepute Tpebyembli HOMEP TOYKM (B CMMCOK BKMHOYEHbI TOMbKO TOYKM,
cywectsytolme B Tabnuue KOHUEHTpaLU).

HaxmuTe kHonky OK. [laHHble Ans ykasaHHOW TOYKM ByayT BHECEHB! UM OBHOBIEHbI, BCE rpadyMpoBOY-
Hble Ko3hMLMEHTbI BYaYT NEPecYMTaHbI.

Mpn no6om cnocobe pyvyHOro M3MEHEHWs! JaHHbIX PaZyMpPOBOYHON TOYKM Nporpamma npoBepsieT

Opend BpeMeH yoepXvMBaHUs KOMNOHEHTOB. Ecnn ans kakoro-nnbo KOMMoHeHTa Apendd NPeBbICUIT NOMOBUHY
NMOEHTUUKALMOHHOIO OKHa, NOSIBUTCH COOBLLEHME:

MynvTrX pors MK -HuTerpatop

Bpera BEI404a 407 KOoMAOHEHTS Methane
MEPEMECTHNOCE SOMEE YEM HA NONDEHHY
LONYCTHROMD OTKA0HEHMA. OEHOBMWTE?

B cnyyae nosBneHusi pekomeHgaumm OBHOBUTL BpEMEHA Bbixoda yboeauTech, UYTO 3TO HE CBHA3AHO C
OWKMBOYHOM naeHTUdMKaUmen, U HaxkmuTe kHonky [Aa. B npoTuBHOoM cnyyae HaxmuTe kHomky Het un
BHeCUTE HEOOXOAMMbIE KOPPEKTMBbI.

MocmoTpuTe pesynbTaThl rpagyupoBku, BeibpaB komaHay Metoa/IpagyvpoBka/lpadmvku 1 BHecute
N3MeHeHus1, ecnu 3To Heobxoaumo (cM. pasaen lMocmpoeHue 2padyupoeoyHbIx 3asucumocmel).

3anvwunTe MeToq 1 xpoMaTorpamMmmy Ha Ouck, BbiopaB komaHapl ®dann/CoxpaHutb/Xpomatorpamma v
®ann/CoxpaHutb/MeToA.

HOCTpOeHVIe rpadynpoBoO4HbIX 3aBUCMMOCTEN

nOCTpOGHMe rpagynpoBOYHbIX 3aBMCUMOCTEN ONS KaXOoro M3 KOMMOHEHTOB ABMNAETCA KOHEYHOW

uenblo npoueaypbl rpagyvpoeku. MNporpamma MynsmuXpom gaeT BO3MOXHOCTb MPOCMOTPETb MOMyYeH-
Hble KpMBbIE U BHECTM HEOOXOAMMbIE UCTIPABIEHNS.

OkHo KomnoHeHT

[nsi npocmoTpa rpagyMpoBOYHbIX KpuBbIX BbibepuTe komanay Metoa/I'papyvmpoBka/lpacukn mnu,
ecnun oTkpbiTa Tabnuua KOMNOHeHTOB, Haxmute kHonky padmku. OTkpoeTcs okHO KOMMOHeHT-
[Umsa nepBOro kKoMnoHeHTal.
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OTO OKHO npeacTaBnsAeT cobon “CToMnKy” OOHOTMMHBIX OKOH AMsi BCEX KOMMOHEHTOB, BKIMOYEHHbIX B
Tabnuuy KOMMOHEHTOB. [1py CMeHe KOMMOHEHTa 3arofioBoK OkHa ByaeT nameHsaTbcst Ha KomnoHeHT-[Ums
TeKylero KomnoHeHTa]. [lanee Ans KpaTkoCTM OKHO ByaeT nmeHoBaTbCs KOMNOHEHT.

[nsa Toro 4ToObl NepenTn K OKHy APYroro KOMMOHEHTA, BbIMOMTHUTE O4HO U3 CREeAYOLWNX OENCTBUN.

¢ OrtkpowuTe cnucok B norie KomnoHeHT u BbibepuTte Tpebyemoe 3HayeHue..

e [lpokpyunBanTte cnmcok B none KOMNOHeHT Briepea UNu Hasaf, Lerkas MbILbO MO KHOMKam (1], [3]
cnpasa OT Mors.

e [MpokpyunBaiite cnucok B norne KoMNoHeHT Bnepen vunu Hasag, BbIAENUB TEKCT B 3TOM MOME U HaXUMasi
Ha KnaBvaType Knasuwmn 1 u |.

Moa nonem KOMNOHEHT pacnonoXeHbl ABa CNPaBOYHbIX NONS:
YaepxuBaHue — 3HauyeHue 13 ctonbua Bpemsi Tabnuubl KOMNOHEHTOB;
KoHueHTpauusa — 3HayeHne n3 ctonbua Sma xp-ma Tabnuubl KOHUEHTPaLUA.
B nesow nonoBuHe okHa KOMNOHEHT NpeacTaBneHbl cneayowme AaHHbIe:

nonvHoM Q = Q(R), annNpoKCUMUPYIOLLMIA 3aBMCUMOCTb KONMYecTBa BellecTBa B npobe Q oT
BeNMYMHbI OTKNKKaA R;

cpeaHe-kBagpaTudHoe oTknoHeHusa (CKO) rpagympoBOYHBIX TOYEK OT annpoKCUMUpPYIOLLEn
Kpuson; %);
rpadurk 3aBUCMMOCTIN KOHLLEHTPaLUUKN OT OTKIUKa, MOCTPOEHHbIN No dopmyne Q(R);

koadpdpuumentol KO, K1, K2, K3 nonuHoma Q(R), OCHOBHbIM W3 KOTOPbIX sBMNSETCH
Ko3adpbMUMEHT Npu NHeHOM YneHe K71 = @0 u3 Tabnuubl KOMMNOHEHTOB;

CMMCOK rpalyMpOBOYHbIX TOYEK, ANs KOTOPbIX YKa3aHbl HOMEP TOYKWU, UCXOAHAs KOHLLEHTpaLuus
komnoHeHTa (6e3 yyeTa pa3baBneHus), BenMyMHa OTKNUKa, UMsi XpOMaTorpaMmel, a Takke NpuaHak
MCNOMb30BaHUS AaHHOW XpoMaTorpaMMbl AN rpagyvpoBKU (¥ — UCMoNb3yeTcsl, X — He UCMonb3yeTcsl),
M3MEHSIEMBIN C NOMOLLbI0 KHOMKM Mcnonb3.

2% Buumanve! [ns nocTpoeHus rpagyvMpoBOYHOMO rpadouka UCMOMb3YTCS 3HAYEHWsI KOHLIEHTpaLuu,
paccyuMTaHHble U3 BENUYMH KOHLIEHTPALMKM, YKa3aHHbIX B CMUCKE MPagyMpPOBOYHBIX TOYEK, C y4ETOM
napameTpoB O6beMm, PasBeaeHne, KonmyecTteo.

B npaBoit nonoBuHe okHa KOMMOHEHT pacnonoxeHa o6nacTb AN BBOAA NapamMeTpoB, KOTOpble
MO3BOMAIOT BbIMNONMHUTL cCrieaytoLme ENCTBUS:

e BbIGpaTb MeTOA rpaaynpPoBKY;

. Bbl6paTb OTKIMMK, TO €eCTb napamMmeTp nuka (FIJ'IOLLI,a,CI,b nnn BbICOTa), KOTOprVI 6yp,eT CNY>XUTb KO-
NNYECTBEHHOM XapaKTepMCTI/IKOVI BENMUYNHbI NUKa;

e [ns MHOroKaHarnbHbIX XpOMaTtorpaMm BblOpaTb KaHam, OTKIWMK KOTOPOro UCMonb3yeTcs Ans pacyeTta
KOHUeHTpauui;

e ONTMMM3NPOBaTb HOPMY rPagyMpPOBOYHON KPMBOW, BbIOpPaB TUM anmnpOKCUMMPYHOLLEN 3aBUCUMOCTU, a
TaKke ycrnosue onTMMmnsaLmmn (CTaTUCTUYECKUI BEC Pa3NNYHbIX TOYEK);

e [5s METOOOB rpagyvpoBkM BHyTpeHHUM cTaHgapT u TabnuyHbii BbiOpaTh CTaHAAPTHLIA KOMMOHEHT U
€ro KOHLeHTpaLmIo;
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e YCTaHOBWTb AJ11 TEKYLLLEro KOMMOHEHTa JloKasibHble (MHAMBUAYaNbHbIE) TPadyMPOBOYHbLIE NapaMeTpbl.

2X  WameHeHue 3HadveHun B ctonbue ®O Tabnuubl KOMMNOHEHTOB MPU U3MEHEHUM NapaMeTPOB B OKHE
KoMnoHeHT nponcxoauT nocrne Haxkatus kHorku OK .

OkHO KOMNOHeHT vMeeT COGCTBEHHOE MeEHI0, MpeAHa3HayeHHoe [Ans MpocMOoTpa, Mnevatn u
COXpPaHeHUs1 OaHHbIX rPagyMpOBKM He3aBMCMMO OT co3gaHus oTtveTa. OTgenbHo rpadukm MoryT ObiTb
ckonupoBaHbl B dann (komaHabl CoxpaHuTb/3anucatb kak WMF u CoxpaHuTb/3anucaTtb kak EMF)
unu B bydep (komaHga CkonupoBaTtb B 6ydep). Bce pesynbTathl rpagyvpoBKM MOXHO pacnedartaTb Kak
OTOENbHO Ans TeKyLlero KOMMOHEHTa, Tak U Ans BCe KOMMOHEHTOB BMecTe (komaHgbl MevaTb/Mevatb
aToro KomnoHeHta 1 lMe4yartb/[leyaTb BCeX KOMMOHEHTOB), MNPV 3TOM BO3MOXEH NpenBapuUTErbHbIN
npocmoTp (komaHabl [MpocmoTp/llpocmoTp 3Toro kKomnoHeHta u [lpocmoTp/llpocmoTp Bcex
KOMMOHEHTOB).

BbiGop MeToAa rpaayMpoOBKU

Mporpamma MynbsmuXpom no3sonsieT BblIbpaTe OAWH U3 Tpex Memodos gpadyuposKu, UCMOoNb3ys
OAHOMMEHHOE cnuco4YHoe nore B okHe KOMNoHeHT:
BrewHutl cma+Hdapm
BHympeHHul cmaHdapm
Tabnu4HbIL.

2% TNpv cMeHe meToaa rpadyvpoBKU NOMb30BaTENb AOIMKEH NOATBEPAUTL CBOE COrfacue Ha M3MeHeHue
FMOBAJIBHOI O napameTpa.

BHewHul cmaHOapm

BHewHuli cmaHdapm siBnsieTca 6as3oBbiM MeTOOOM, YCTaHaBnMBaeMbiM Mo ymon4yaHuio. MNpu ero
MCNOMb30BaHUM A5 BCEX KOMMOHEHTOB NOMy4aloTCcs He3aBUCMMble rpaaynpoBoYHbIe XapakTepucTuku. OT
NoJsly4eHHoI TakuM obpa3om abConoTHON rpagynpPoBKM MOXHO NepeiTu K Mtobomy ApyroMy MeToay.

BHympeHHuli cmaHdapm

Memod eHympeHHe20 crmaHOapma no3BonisieT YMEeHbLUUTb OWNOKM rpagympoBKn, CBA3aHHbIE C MO-
rpeLHocTAMMN BBOAA Npobbl, MyTeM nepecyeTa XapakTepUCTMK BCEX KOMMOHEHTOB OTHOCUTENBHO OAHOrO,
BbIBpaHHOro B kayecTBe ctaHgapTa. [1py aTom Ang cTaHgapTa coxpaHseTcs ucxogHas abcontoTHasa rpa-
OyMpOBKa, a Ans BCeX OCTalnbHbIX KOMMOHEHTOB B AaNbHeWnweM AN pac4eToB KOHLEHTpauuin Mcnonb3y-
I0TCS CKOPPEKTUPOBaHHbIE rPagyMpOBOYHbIE 3aBUCUMOCTMW.

[nsa nepexona k MeTody BHYTPEHHEro cTaHaapTa BbINOMHUTE crieayloLuee.
¢ B none Metoa rpagyupoBKu BbibepuTe 3HayeHne BHYTpeHHUIn cTaHaapT.
e B none CTaHA. KOMMOHEHT BbIGEPUTE KOMMOHEHT, KOTOPbLIN UCTIONb3YeTCs B Ka4ecTBe cTaHaapTa.

TabnuyHbIl Memod. I3mepeHue omHocumenbHbIX eentu4uH @0

TabnuyHbIl Memod rpafyvpoBK/ 3aKMoYaeTcsl B BBEAEHUM NOCTOSIHHLIX OTHOCUTENbHbIX 3HAYEHWI
(hakTopa OTKNMKa AJ1si BCEX KOMMOHEHTOB, KPOME OZHOro, BbIGPaHHOTO B KayecTBe cTaHaapTa. [ns cTaH-
JapTa MOXeT UCMONb30BaThCs Kak abCcontoTHas rpagymMpoBKa, YTO NMO3BOSISIET PacCUMTbIBaTh abCoNOTHbIE
KOHLEHTpaUMKn Ars BCeX KOMMOHEHTOB, TaK U MPOM3BONbHO 3aJaBaeMoe 3HaveHue hakTopa OTKIMKa (B
YacTHOCTM, paBHOoe 1) pAns pacyeToB OTHOCWUTENBHOMO  COAEpPXKaHWsS KOMMOHEHTOB METOLOM
Hopmanuzayuu omknuka (cM. pa3gen AHanu3s npo6bl HeuseecmHo20 cocmaeal

OnpedeneHue omHocumesibHO20 codep)xaHusi KOMNoHeHMoe (6e3 npoeedeHust rpagynNPOBKN)).
OTHOCUTENBHbIE 3Ha4YeHust q)aKTopa OTKINMMKa AN1A KOMMNOHEHTOB pacCyYUTbIBAlOTCA NO pe3ynbTaTtam
He3aBNCUMbIX U3MEPEHNI UNWN NUTEPATYPHBLIM AAHHBIM.

[ns nepexoga k TabnuyHomy MeToay BbINOMHUTE CrieaytoLlee.
¢ B none Metop rpagympoBKu BbiOepute 3HavyeHe TabnuyHbIn.
¢ B none CtaHA. KOMNOHEHT BbIGEPUTE KOMMOHEHT, KOTOPbIN UCNOSL3YETCA B KA4YeCTBE CTaHAapTa.

e BbinonHuTte rpagyvpoBKy, Mcnonb3ys obpaslbl, coaepXallime TOMbKO CTaHOapTHbLIA KOMMOHEHT. [pu
aTom B Tabnuue KOMMOHEHTOB 3HauyeHWe PO [Ons STANOHHOrO KOMMOHEHTA CTaHET pPaBHbIM
pacyeTHOMY.

e Baeaute B Tabnuue koMmnoHeHTOB B cTonbue PO ansa octanbHbIX KOMMNOHEHTOB OTHOCUTENBHbLIE BEMN-
YMHbI (pakTopa OTKMMKa, paccuMTaHHble MO NMTepaTypHbIM AaHHbIM MW MO paHee Npou3BeaeHHbIM
namepeHusiM. MNpu 3ToM pacyeT abComnoTHOM KOHLEHTPaLMW 3TaroHHOro KoMrnoHeHTa 6yameT npo-
N3BOAMTLCS MO FpagyvpoBKe, a ANsl OCTalbHbIX KOMMOHEHTOB — MEpPecYeToM MyTEM YMHOXEHWUsl Ha
yKa3aHHble OTHocUTESbHbIE BENUYMHBI PO.
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TabnuuHblii MeTOA MOXHO WUCMonb3oBaTb AN U3MEpPEeHUss OTHOCUTENbHbIX BenuuuH 0. Ona
3TOrO BLIMOMHUTE Crieaytollee.

L] I'IonquTe Xpomatorpammy Fpaﬂyl/lpOBO‘-lHOVI CMeCH, co,u,ep>|<au.|,el71 BCE€ KOMMOHEHTbI.

e B Tabnuue KOHLUEHTpauui co3daiTe COOTBETCTBYIOLLYIO rPpaJyMpOBOYHYIO TOYKY, MPU 3TOM MOXHO
MCMONb30BaTh MPOU3BOSbHBIE €AMHMLIbI KOHLEHTPALUK, B TOM YMCHE, U OTHOCUTENbHbIE.

e B okHe KoMnoHeHT BbibepuTe MeTog rpagynpoBky TabnmyHbIR.

e B none CtaHA. KOMNOHEHT BbiIGEpUTE KOMMOHEHT, KOTOPbIA UCMOMNb3yeTCsl B kKadecTBe cTaHaapTa. B
pesynbtate B Tabnuue koMnoHeHToB B ctonbue PO ona cTtaHOapTHOro KOMMOHeHTa OydeT ykasaHa
abcontoTHaa BenuumMHa bakTopa OTKNUKA, a AN OCTanbHbIX — OTHOCUTENbHbIE. Mpy ncnonb3oBaHUK
HECKOINbKUX rpagyMpOBOYHBIX TOYEK NPMBOAUTCSA cpedHee 3HaveHue PO, paccumTaHHbIX OTAENbHO Ans
KaXKA0N TOYKM.

Bonee noapo6Ho o MeToaax rpagyvpoBku cM. pasaen Memodsi 2padyupoeku.

FpagympoBOYHbIE KpUBbIe

[ns nocTpoeHusi rpafyMpOBOYHOM KPUBOWM ONS1 KaXO0ro KOMMOHEHTA UCMOMb3YOTCHA rpagynpoBoOY-
Hble TOYKW, AN KOTOPbIX 3HA4YeHWe koopauHaTbl X (BENWMYMHA OTKMMKA, TO €CTb, MIolaab WM BbicoTa
Xpomartorpacmyeckmx MMKOB, B COOTBETCTBMM C YyCTaHOBKOW B none OTKNMK) , Oepetca u3
rpagyMpoBOYHOM XpomaTorpamMmmbl, a KoopauHaTtbl Y (3HauyeHWe KOHUEHTpauunM) — U3 COOTBETCTBYHOLLETO
e ctonbua Tabnuubl KOHUeHTpauum c ydeTom napametpoB O6bem, PasBegeHue, KonuuecTtBo.
Uncno Touek 0AMHAKOBO Asl BCEX KOMMOHEHTOB Y NPaKTUYECKM HE OFpaHUYEHo.

Cnmncok rpagyMpoBOYHBIX TOYEK C KoopaAMHaTamMn U umeHamu (hannos rpagyMpoBOYHbLIX XpOMaTo-
rpaMmm npvBedeH B NIEBOM HUXHEM Yrny OkHa. Ecnu TeKywuin KOMNOHEHT OTCYTCTBYET B Kakow-nnbo rpa-
OYNPOBOYHOW CMECU (MNM He MAEHTUMUUMPOBaHbI CUCTEMON), COOTBETCTBYIOLLAS XpomaTtorpaMmma He
MCrnonb3yeTcsa Npu pacyeTe, Ha YTO yKa3biBaeT 3HadyeHne Hem B ctonbue Ucn. Ha rpadmke Takas Tovka
nmeeT no ocu X koopauHarty 0.

[ns pacyeTa koHueHTpaunin nporpamma MyrnbmuXpom NCNonb3yeT NOSIMHOMbI 1-3 CTeneHn, Hau-
nyywyMm obpasom annpoKCUMMpYOLLNE IKCMEPUMEHTANBHO MOMYyYeHHbIE rPagyMpOBOYHbIE 3aBUCMMOCTH.
B obwem cnyyae rpagynpoBoYHas KpMBas onuceiBaeTcs hopmMynomn:

Q(R)=K;-R*+K,-R?+K,-R+K,

OTa hopmMyna NonHOCTLIO onpenensaeTca HabopoM 2padyuposouHsix kKoagguuueHmos Ko- Kz, koTopbii
N coxpaHsieTcs nporpamMmmoit MynbsmuXpom B KadecTBe pesynbTaTta BbINOSIHEHHOWN rpaayMpoBKy.

HaunGonee BaxHbiM 13 koadbuumneHToB senseTca K1 (HaknoH rpagyvpoBOYHOM KPMBOW), OH Hasbl-
BaeTcs ghakmopom omkruka (PO). B bonblUMHCTBE criydaeB He TpebyeTcst HUKakux opyrnx koadguumeH-
TOB, Tak Kak AOCTATOYHO XOPOLIMM MPUBAMKEHNEM SBNAETCS NMHenHas rpagympoBOYHAas 3aBUCUMOCTD,
npoxopsiuas yepes Hayano koopauHaTt (NpsMO-MPOoMNopLMOHanbHas 3aBUCUMOCTb):

QR)=K, R

KoadpdpuumeHT Ko, oTnmunbin o1 0 aAnst KpUBbIX, HE NPOXOASALIMX Yepes Hadarno KoopauHaT, yao6Ho
ncnonb3oBaTh Ang ydeta cmaHdapmHol 0obasku, eCriv OHa BBOAUTCA B rpagyvpoBOYHbIE U aHanuMampye-
Mble cMecu. B nporpamme MynbmuXpom npegycMOTpeHa crneumanbHas npoueaypa BblYUTaHUS 3TOro
koadhdmumeHTa Npu yctaHoBke chnaxka CTaHAaapTHas AobaBka, No3BonsowWwas nonyvyaTe pesynbTupyto-
LLUMe rpagyMpoBOYHbIE KpUBLIE, Npoxoasiime Yepes 0.

Koagppmumentsl Kz, K3 onucbiBatoT otnnumne rpagympoBoOYHON 3aBUCKHMOCTM OT NIMHEMHON, BKMag,
COOTBETCTBYIOLLMX YIEHOB, KaK NpaBunrio, HeBenuk.
Bbi60op muna 2padyupoeo4Hol Kpueou

Ons Beibopa Tvna rpagynpoBOYHON KPMBOKM MpedHasHavyeHo cnnucoyHoe none dopmyna, cogepxa-
LLiee criegyroLme BapuaHThbl rpagyMpoBOYHBLIX KPUBBIX:

Y =K1X HPSMO-TIPOTIOPIIMOHAIIBHAS 3aBUCMOCTh

Y =K1X + KO0 JIUHEHAst 3aBUCUMOCTD CO CIBUTOM OTHOCHTENLHO Hadaa KOOPMHAT

Y = K2 X2 + K1 X KBaJ[paTUYHAs 3aBHCHMOCTb, MPOXOISIIAs 4epe3 Hadyaio KOOPIHHAT

Y = K2:X"2 + K1: X + KO KBaJ[paTUYHAs 3aBHCUMOCTh CO CIIBUTOM OTHOCHTEIBHO Havajia KOOPIAHHAT
Y = K3 X3 + K22 X"2 + K1+ X KyOHn4ecKasi 3aBUCHMOCTb, IIPOXOIAIIAs Yepe3 Hayaa0 KOOPIUHAT

Y = K3 X3 + K2 X"2 + K1+ X + KO «y0udeckasi 3aBUCHMOCTh CO CIBUTOM OTHOCHTEJILHO HAuaia KOOPAUHAT
[na ogHo3HayHoro Bbibopa kO3(POULMEHTOB annpPOKCUMMUPYHOLLEN KPUBOW UX YUCIIO HE OOJDKHO ObiTb
Gonblue Yncna rpagyvpoBOYHbIX Todek. Ecnu 3To ycnoBeme HapylleHo, Nnporpamma aBToMaTUYecku nepe-
XOAMUT K ()OpMYyne C A0MNYCTUMbIM YMCIIOM ’KOSd)d)I/ILI,I/IeHTOB‘, npu atom Bcerna K1°X # 0, a octanbHble no
mepe HeobxoammocTy npupasHueatotcs kK 0. K3=0, satem K2=0, B nocnegHioo ouepeas KO=0.
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[na BbIOpaHHOro TMna KpMBOW MporpaMmma npovsBoAMT ONTUMU3ALUI0 KO3rUMEHTOB TakuM obpasom,
YTOObI MMHMMMW3NPOBATL OTKIIOHEHNE PACYETHBIX BENIMYMH OT U3MEPEHHbIX.

Mony4yeHHble 3HaveHus ko3dhPULMeHTOB BbiBoaATCcHa B nonsax KO, K1, K2 n K3 nog rpadukom rpagym-
POBOYHOW KPMBOW (3TW BENMYMHBI MOXHO pedakTupoBatb). Hag rpadvkom pacnonaraetcsa gopmMyna Kpu-
Bou B Buae 3aBucumocTu Q(R), a Takke OTHOCUMTENbHAs BENUYMHA CpefHEeKBaapaTUYHOr0 OTKIMOHEHUS
(CKO) 1 koadpbuumneHT koppenaumm (Koad.Kopp.) BennunHa CKO ynobHa ona cpaBHeHUs pe3ynbTaTos
annpoKcUMaLmMn: YeM OHa MeHblue, TeM yaauHee Bbl6opl2. KoadhduumeHT koppensuun BblYMCRSeTcs
TONMbKO Mpu Bblbope NMHENHO 3aBucuMocTu (bopMynbl Y = K7eX unn Y = K1-X + KO0). lNogpobHee o
BblbOpe annpokcumupytollenn  dyHkuun  cm.  MpunoxeHue 10/lMocmpoerHue 2padyupoeoyHou
3asucumMocmu MemodoM HauMeHbWUX Keadpamoes.

Quantity Quantity
25.00 25.00

Y = K1*X

[Y = K2*X"2+K1*X

RSD = 6.591% RSD = 1.443%

Area Area
+ +

Mo ymonuaHuto B none Popmyna ycraHaBnveaetcs 3HadeHne Y = K1+X, a B none Crart.Bec — 3Ha-
YyeHue 1, UMEHHO VX pekoMeHAyeTcsl UCMonb3oBaTh B obLiem cnyyae. Ecnu TpeGyetcs 3agaTb Apyrue 3Ha-
YeHUs, ITO AOIMKHO GbiTb CrieLmanbHO yka3aHo B METOAMKE NPOBOAVMBIX U3MEPEHUIA.

U3meHeHue muna koopAuHam npu nocmpoeHuu 2padyupoeoyHoli 3asucumocmu

B nporpamme npegycmMoTpeHa BO3MOXHOCTb MCMOMb30BaHWS He TOMNbKO koopanHaT Q u R, Ho 1 IgQ,
IgR, 1/Q, 1/R, a TakKe NOCTPOEHUsI rPadynpoBOYHON 3aBMcMMOCTU kak B Buae Q(R), Tak u R(Q).

¢ [Ing Beibopa TMna ocn X unu Y BbINONHUTE cregytoLuee.

¢+ Haxmute KHOMKy LI B koHLe nons NMpeobpa3soBaHue ocu X unu MNpeobpasoBaHue ocu Y - npu
9TOM OTKPOEeTCA CMUCOK BO3MOXHbIX 3HAYEHUN:

Ees usmeHeHul —ocb X,ocb Y

Jloeapugbmuyeckoe —ocb IgX*, ocb IgY*, roe X*, Y* - 6e3pasmepHbie BENUYMHBI,
YncrneHHo pasHble X, Y COOTBETCTBEHHO

ObpamHoe —ocb 1/X, ocb 1/Y

¢+ Bbibepute Tpebyemoe 3HaveHue. [py aTOM NOSBUTCS 3anpoc Ha NoATBepXAeHne N3SMeHeHNs
rnobanbHoro napametpa: «Bbl nbimaemecs udmeHums [TIOBASTIbHbBIN napamemp!
lNepecyumampb ece KOMIMOHEHMbI?»

+ Haxmute KHOMKY Oa - npeo6pa3OBaH|/|e ocu 6y,u,eT BbIMOJIHEHO.
o [1ns nameHeHnst TMna MCKOMOoW rpa,u,yMpOBquon 3aBMCUMOCTU BbINOJTHUTE cleaytoLllee.

*  Haxmute KHOMKy ~ls KOHLLe nons X<->Y - Npy 3TOM OTKPOETCS CMMCOK BO3MOXHbIX 3HaYEHUIA:
Q =func (R) — CTPOUTCSl 3aBUCUMOCTb KONMMYECTBA BELLECTBA OT OTKIMKA
R =func (Q) — CTPOUTCSl 3aBUCUMOCTb OTKINMKa OT KONMYECTBa BeLLecTBa

¢+ BbibepuTe Tpebyemoe 3HaveHme. [pu aTOM NOSIBUTCS 3anpoc Ha NoATBepXAeHNE N3MEHEHNS
rnobanbHoro napameTpa: «Bbl nbimaemeck usmeHums [TTIOBAJIbHBIN napamemp!
lMepecyumamb ece KOMMOHEHMbI?»
¢+ HaxmuTte kHonky [la — nonuMHoMuanbHas annpokcMMaumst 6yaeT nponsBoanTbLCSA A1 obpaTHOM
PyHKUNN.
Omo6pakoeka "ebinaswux" mo4yek

Ecnn HekoTopble TOYKM "BbiNagatoT" m3 obLiero xoga 3aBUCMMOCTU, MX MOXHO UCKMOYMTb. [Ons
3TOro TOYKY crnefyeT BblibpaTb B CNMCKe, 3aTeM HaxaTtb kHonky Ucknouutb. [pu 9TOM uHaukatop #

12 Ecmn n=f, 3anaua pemaercs Touno n CKO=0. OpHako Takoii BHIGOP anmpoKCHMHUPYIOIIeH (pOpMYIIb He
PEKOMEHAYETCS, TAK KaK MPH STOM TepseTcss HHYOPMAIHs O MOTPEIIHOCTSIX H3MEPCHHA.
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3aMeHMTCA MHOMKaTopom X, a kHonka WMcknwountb npeobpasyeTcs B KHOMKY Y4yecTb. Haxatue aToi
KHOTMKW BHOBb BKJTIOYMT TOYKY B pacyeT rpagyvpoBOYHON 3aBUCUMOCTM.

2X&  VcknioueHne rpagyMpoBOYHON TOYKM 3aTparvBaeT TOMbKO OAWMH, TEKYLUWIA KOMMOHEHT, ONs BCeX
ocCTarbHbIX KOMMOHEHTOB OHa coxpaHsieTcs!

Oco6eHHOCTU rpaayUpPOBKN AN MHOFOKaHaNnbHbIX XpoOMaTorpamMmm

Mpy n3amepeHnn KOHLEHTPaLMN KOMMOHEHTOB MO [AaHHbIM MHOroKaHarbHbIX XpomaTorpaMmm (Cm.
pasgen MHoz2okaHasibHbIe XpOoMamoapaMMbl) UCNONb3YeTCA CUrHan Kakoro-nmbo o4HOro KaHana, KoTo-
pbii Ha3bIBaeTCcs 0rMopHbIM. [Npy npoBeaeHUM rpagyMpoBKM ANg Bbibopa kaHana ucnonb3yeTcs CNMcoYHoe
none ONopHbIA KaHan. B kayectBe onopHOro pekomeHayeTcs Bbibupate TOT KaHarn, Ans KOToporo nuk
TEKyLLero KOMNOHEHTa MMeeT MaKCMMarnbHOe OTHOLWEHWEe curHan/wym. Ons pasHbiX KOMMOHEHTOB Takue
KaHanbl MOTyT He COBMafaTb, B 3TOM CIlydae OMOPHbIN KaHan Afs OTAENbHbIX KOMMNOHEHTOB MOXET ObiTh
3afiaH Kak siokarnbHbil napameTp (cM. cneaytowun pasgen). MNMpu atom pasmeTka gosmkHa 6biTb Npon3se-
AeHa Taknm obpasom, 4ToObl Ha XpoMaTorpaMMe MPUCYTCTBOBANN MUKN BCEX KOMMOHEHTOB (€CNN HU ANA
OZIHOrO KaHamna BCce NUKM He pa3MedalroTCa aBToOMaTU4eCKU, MX MOXHO A06aBUTb B PYYHOM peEXUME).

B panbHenwem npun pacyeTax KOHLI,eHTpaLI,I/Iﬁ Ana KaXXgoro KOMrnoHeHTa UCMNoJib3yeTcA Bbl6paHHbIVI
ana Hero OﬂoprIVI KaHarn.

Ona Toro 4tobbl M3MEHWUTb OMOPHBINA KaHar, He0bXoaAMMO NPOU3BECTM MepecyeT rpagyvpoBKU C
HOBbIM 3Ha4yeHneM B nore ONopHbIN KaHan. [Ins aToro pekoMeHOyeTcs UCMOoNb30BaTb MaKeTHbIN nepe-
cyet (cMm. pasgen Oman 14).

FnobanbHbIe U foKanbHbIe NapamMeTpbl

I'Iapameprl, Bbl6|/|paeMbIe ana  nocTtpoeHuAa rpagymnpoBOYHbIX 3aBUCMMOCTEN, Kak npasuno,
SIBMAOTCA OOWMMN AN BCEX KOMMOHEHTOB — B 3TOM chy4yae OHM Ha3bIBakTCA enobanbHbimMu. OgHako ans
HEKOTOpPbIX nNapaMeTpoB Ad OTAeJIbHbIX KOMIMOHEHTOB BO3MOXXEH Bbl60p 3Ha4YeHud, OoTIIM4YHOro oT Apyrmx —
B 3TOM Clny4vae napamMmeTp Ha3blBaeTCA JT0OKas/lbHbIM, @ KOMNOHEHT — crieyualsibHbIM.

Tonbko a/106asbHbEIMU MOTYT ObITb Takne napaMmeTpsbl, kak MeTtog rpagynpoBku, CTaHA. KOMIMOHEHT,
a Takke Bce NapameTpbl Npeobpa3oBaHns oceil.

N

22X TMpy MameHeHun rnoGanbHOro napaMeTpa OTKPbIBAETCS OKHO ¢ TpeGoBaHMeM MOATBEPAMThL MpoBe-
OeHve nepecyeTa. Mpu M3MeHeHUn NoKanbHOro NnapameTpa NoaTBEPXAEHMS He TpebyeTcs.

Bes orpaHnyeHnn B KayecTBe NoOKanbHOrO MOXeT ObiTb BbibpaH napameTp OTKNUK (MCNOMb30BaHWe
B KayecTBe OTKNMKa BbICOTbl WM MfoWaaM nvka), a Takke napameTpbl NOCTPOEHUS rPagyypOBOYHON
3aBucumocTtun — dopmyna n Crar. Bec.

e [Ins TOro 4TOObl Ha3HaAYMTL TOT WAM WMHOW MNapameTp JoKarbHbIM ANs TEeKyLwero KOMMOHEHTa,
ycTaHoBuTe draxok Cnew. psijoM C COOTBETCTBYHOLLMM MOMEM.

CmaHOdapmHas dobaeka

Bcerna sBngaetca siokanbHeiM napametp CrtaHpapTHas pobaBka — ecniv ansg  Kakoro-nvbo
KOMIMOHEHTA YCTaHOBMEH COOTBETCTBYHOLMIA (hnaxok, Ans Hero OyaeT npousBOAUTLCS aBTOMaTU4ECKOEe
BblUMTaHME CTaHOapTHOM JobaBku. B aTom cnyyae ang annpokcMmaumm rpagyMpoBOYHON 3aBUCMMOCTHY B
none ®opmyna Bcerga npeacrasneHbl Tonbko yHkumm ¢ KO # 0, ogHako nonyyeHHoe 3HayeHwe KO
BblYNTAETCS, U1 B OKOHYaATENbHOM BMAE rpadyvupoBOYHAs KpuBasd, NpeACcTaBfieHHas B JIEBOW MOSIOBUHE
OKHa, npoxoauT Yepes 0.

MeTon cTaHpapTHol [o6aBkM He MOXET WCMOoNb30BaTbCs C  MOAMMUUMPOBAHHLIMU - OCAMMU
koopauHart (IgQ, IgA, 1/Q, 1/A).

OnopHbIU KaHas

MapameTp ONOpHbLIN KaHan JOCTYNeH Ans Bblbopa TONbKO A1 MHOTOKaHarbHbIX XpoMaTorpamm
(cm. paspen MHo2okaHanbHble xpomMamozpammbl/O6pabomka MHO20KaHallbHbIX XpoMamozpamMm/
Bbiqucnsiembil kaHan). B kauecTBe nokanbHOro oH BbIGMpaeTcst 4Ns TEX KOMMOHEHTOB, ANs1 KOTOPbIX
curHan Ha obuem kaHane cnuwkom cnab unv BoBce oTcyTcTByeT. [1pn 3TOM ANs pasMeTku cnegyet
NCMNomnb30BaTh BbIYMCIIAEMbI KaHar, Tak Kak B MPOTUBHOM Crly4ae NMUKM HEKOTOPLIX KOMMOHEHTOB He
6ynyT pa3medeHbl. OQHAKO BbIMUCIISIEMbINA KaHan He pekoMeHayeTcsl BbioMpaTk B Ka4ecTBe OMOPHOro
(cM. pasgen MHoz2okaHasibHblIe XxpoMamozpaMMmbl/Pacdem KoHyeHmpauyuu).

XpaHeHne 1 obHoOBNEHWE rpagympoOBKU

PesynbTaThl rpagyvpoBKM XpaHATCA Kak B channe memoda, Tak u B hanne xpomamozpammsi. Ecriv B
MeTO[, BKIOYEHa rpayvpoBka, Ansg nobon xpoMaTorpammbl, NOMyYEHHOM C ero nomoLlsto, 6yaet npous-
BOOUTLCHA MOEHTUUKALUS KOMMNOHEHTOB U pacyeT KOHLIEHTpaLMIA C UCMONb30BaHMEM 3TON rPaynpOBKU.

X  JioBble U3MeHeHNs1, BHECEHHbIE B METOA, B TOM YUCTIe, Y U3MEHEHME rPaayMpPOBKM, He 3aTparMeaioT
XpoMaTorpammbl, MOSTy4YEeHHbIE 3TUM METOLOM paHee.
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OOGbIYHO BbBINOSHEHME TPAAYMPOBKM M 3anucCb ee B hain MeToda NpeaLwecTByeT MOSyYeHUo aHamnm-
TU4eckmx xpomaTtorpamm. OgHaKo CyLLIECTBYET HECKONbKO CMOCOBOB NPpMMEHEHUs] OOHOBIEHHOW rpagynpOBKU
K paHee nony4eHHbIM XpomaTtorpammam. Hanbonee rubkmm n yaobHeiM cnocobom, No3BOMSOLLMM BbINOSHATE
3Ty npoueaypy 0OAHOBPEMEHHO A1 HECKOMbKUX XpoMaTtorpamm, sensietcs lakemHbil nepecyem (CM. pasgen
Aemomamud4eckasi 2padyupoeka ¢ UCIo/Ib308aHUEM paHee MoslyYeHHbIX XPoMamozpamm).

Ecnu Tpe6yeTcs=| nepeHecTn HOBble AaHHbl€ TOJIbKO AJN1A rpagynpoBKUN U3 ofHON XpomaTtorpamMmwvbl B
ApYyryro, MOXXKHO TakKe BOCNnoJ1ib30BaTbCA OAHUM U3 Clieayrowmnx crnocoboB.
e [nsa nepeHocCa OaHHbIX MeXxay Xpomartorpammamu, nonyyvyeHHbiIMM C NOMOLLbKO OOHOIN0 U TOro Xxe
MeTOoada, BbINOJIHUTE crieaytolee.

+ OTkporTe XxpoMmaTorpammy, U3 KOTOPON NEPEHOCUTCS rpagyvpoBKa, U nepenuinTe AaHHbIe B harn
MeTona, Bblopae komaHay Metoa/IpagympoBka/3anucaTtb B MeTOA,

¢+ OTKkpoKrTe xpomaTtorpammy, B KOTOPYH MEPEHOCUTCS rpagyvpoBKa, U NepenuuuTe AaHHble U3
hanna metoaa, Beibpae komaHay Metoa/IpagymnpoBkal/llpountaTbh U3 Metoaa.

¢ SaKPOVITe XpomaTtorpamMmmy, CoxpaHmnB BHECEHHbIE NSMEHEHNA.

OTOT MeTo ABMSAETCH CambiM MPOCTbIM CNOCOBOM NepeHecTn rpagaynpoBKy N3 OAHON XpomaTorpammebl
B OPYryl, HEe MeHSS HuWKakve apyrme napameTpbl. Ero HegoctaTkom sBnsieTcd noteps rpagyvpoBKu,
XpaHuBLLENCA paHee B dharine Metoaa, kotopast MoXeT noTpeboBaTbCcsa Ans Apyrnx 3agau.

e [1ns nepeHoca AaHHbIX Mexay XpomaTorpammamu, Nony4eHHbIMM C MOMOLLIbIO MPOM3BOSbHBIX METOA0B,
BbIMOSHUTE CriefyoLLee.

+ OTKkpounTe xpomaTorpammy, U3 KOTOPON NepeHOCUTCs rpagynpoBka n Belbepute komaHay Metopn/
FpapynpoBka/dkcnopT. [1py 3TOM OTKPOETCH OKHO ANS 3anncy AaHHbIX rPagyvMpoBKn B cneynans-
HbI MPOMEXYTOYHbIN dann.

¢ Cospgante u coxpaHute cann [Mmsj].cal.

¢ OTKponTe xpomartorpammy, B KOTOpPYK NMEpeHOCUTCHA rpagyupoBka u BbibepuTe komaHgoy Metoa/
FpagyvpoBka/MnopT. [1pn 3TOM OTKpOETCHA OKHO, B KOTOPOM Oblif1 3anncaH NpPOMEXYTOUHLIN chalin.

¢ OTKpoKrTE NPOMEXYTOUYHbIN dhain. MNMpu aToM B Xpomatorpammy OyayT nepeHeceHbl Bce AaHHble
rpagyvpoBku, HaumMHasa ¢ Tabnuubl KOMNOHEHTOB.

¢ 3aKPOVITe XpomMmartorpammy, COXpaHuB BHECEHHbIEe USMEHEHUA.

OTOT MEeTOA MOXHO TakkKe pPeKoMeHAoBaTb AN NepeHoca rpagyvupoBKU MeXay XpomaTtorpammam,
CO3[4aHHbIMW OOHUM METOAOM, ECNN HeXenaTenbHO nepenuceiBaTh hain caMoro Metoaa.

AHanuns npobbl HEN3BECTHOro cocTaBa

NaeHTUdUKaLmMa KOMMNOHEHTOB

MepBon 3agadvent Npu aHanmse NpodObl HEM3BECTHOrO COCTaBa ABMSETCA ONpeferieHne Hanuuusi B
obpasLe MCKOMbIX KOMMNOHEHTOB. Kak npaBuno, Ans 3Toro Npous3BoauTCs CpaBHEHMEM BPEMEH yaepXuBa-
HWS ANS MUKOB B NONYYEHHOW XpoMaTtorpaMmme Co 3Ha4YeHUsAMMN 3TOro napamMmeTpa A5 KOMNOHEHTOB, BKITHO-
YeHHbIX B Tabnuuy komnoHeHToB. OgHako B curiy HecTaburnbHOCTM 3TOro napameTpa, B 4YacTHOCTW,
apenda, HapacTarLero nNo Mepe yBenuieHnsi NpoOMexXyTka BpeMeHN Mexay npoBefeHNeM rpaayvpoBKu
M BbiNOMHEHMEM pabounx aHanu3oB, a TakkKe HanuMuuMs B aHanmMsMpyeMbiX CMecCsiX MOCTOPOHHUX
npuMMecen, MOryT BO3HMKaTb OWMOKN ungeHTudukaumn. B nporpamme MynbmuXpom npegycMoTpeH psg
Mep, HanpaBneHHbIX Ha UX NpeAoTBpaLLEHNE.

OkHO udeHmudpukayuu

I'Iporpamma nieT KOMMOHEeHT B npeaenax okHa quHmud)UKauuu, KoTopoe coctaBnsieT +W% oT ero

BPEMEHN YAEPXKMBaHUA, roe W — BenuuMHa, 3ajaHHas Onis Kaxaoro KomnoHeHTa B ctonbue OkHO%
Tabnuubl KOMNOHEHTOB. BenuyuHa okHa ycTaHaBnMBaeTCs MO YMOMNYaHuio paBHoW 5%, kpome

cneayowmx cnyyaes, korga senuymHa 0.05thokasbiBaetcst MmeHblue:
paccTosiHMa 00 Gnvxaniero nvka, B 9TOM criydae 3HadeHue W BbiGMpaeTcss Takum, YTobbi
senununHa 0.01wtn coctaenana 99% oT 3TOro paccTOSHUS;
LWMPWHBI MKKa Mo ypoBHIO 60.7%, B 3TOM cny4vae 3HayeHve W BbiOMpaeTcs Takum, 4Tobbl
senmumta 0.01wtn 6bina paBHa ykasaHHOWM LMPUHE.

Monb3oBaTenb MOXET peAakTMpoBaTh BEMUYMHY OKHa.

PeniepHble nuku

Ona koMmneHcauuu BRUSHUA Opeida BpeMeH YOEepXWBaHWA Ha HaOeXHOCTb WAeHTUdMKaLUK
NpegycMoTpeHa BO3MOXHOCTb HasHaYeHUsl perepHbIX KOMMOHEHTOB. OOGblMHO B KayecTBe penepHbIX
BbIGMpatoTCcsa camble Gonblune, OTAENbHO CTOSLIME MUKW, XOTS MOMYT UCMONb30BaTbCA U ApYrie Kputepum
BblGOpa, Hanp1Mmep, HoMep Nrka, eCNN U3BECTHO, YTO Ha BCEX XpOMaTorpaMmmax OH He U3MEHUTCS.
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Penepbl MoryT BblbupaTbecst cpa3y npu co3gaHuy Tabnuubl KOMMNOHEHTOB, ECIM 3apaHee oXxuaa-
€TCA 3HauMTenbHbIA Operd BPEMEH YyAEepXUBaHUS, HaNpuMMep, M3-3a WU3MEHEHWUst Temnepatypbl B
nomeLleHnmn B TeveHue paboyero gHs. Ecnm xxe nepBoHavanbHoO gpevnida He HabnogaeTes, penepbl MOryT
OblTb Ha3HayeHbl Mo3xe, B cnyyae HeobxogmmocTtu. [lpy Hanuumm ppenda uenecoobpasHo
NepuoanNYECKN NPOBOANTL KOPPEKLMIO BPEMEH yaepxmBaHusi B Tabnuue KOMNOHEHTOB (CM. CriegytoLmn
pasgen).

\ A/

2X [py HanuuuMu penepoB nepeq MoeHTUdUKaLMen KOMMNOHEHTOB NporpamMmMa OCYLLECTBNAET nepecyeT
BPEMEH yOepXMBaHUA ONs OCTarnbHbIX KOMMOHEHTOB, BBOAA MONPaBKY, PACCYMTAHHY NO BpeMeHaMm
yoepxvBaHus ans penepos. Mpu aTom B Tabnuuy KOMNOHEHTOB M3MEHEHWs] He BHOCSITCS, HO Mpw
BblAENEHNM CTPOKM B TabnMLe Kypcop Ha XpoMaTorpaMme YCTaHaBIIMBAETCS C YYETOM MOMPaBKy.

[ns Ha3Ha4YeHUs1 penepHbIX KOMMOHEHTOB BbIMOMHUTE CriegyoLee.
o Otkponite Tabnuuy KOMMNOHEHTOB.

e BbibepuTe 1-3 KOMNOHEHTA, OTHOCUTENBHO KOTOPbIX M3BECTHO, YTO XOTS Obl OOUH U3 HUX 06S3aTENbHO
OyneT npucyTcTBoBaTh B NobON M3 Mccnenyemblx CMECEN, U BCE OHM OOCTAaTOMHO HAAEXHO WUAEHTU-
hrLMpyOTCA N0 OOHOMY M TOMY Xe NMPU3HaKy, CMIMCOK KOTOPbIX NpuBeaeH B none MNMapameTpbl pacno-
3HaBaHUA okHa UpeHTudmkaums nUKoB (CM. creayroLmn pasaen).

e B cTton6ue Penep Ans Bcex BbIGpaHHbIX KOMMOHEHTOB ycTaHoBWTe [a.

e B cron6ue OkHO % YyCTaAHOBWTE 3HAYeHUsl, COOTBETCTBYIOLLME BO3MOXHOMY M3MEHEHWUIO BpEMEH
yaepxvBaHus (06blMHO 10-15%). Mpu 3TOM 3TU BENUYMHBLI He OOSMKHbI MPEBbIWATb PaCCTOAHUS A0
GrvpKalLwmMX NUKOB, KOTOPbIE MOTYT BbiTh OLLUMGOYHO NPUHATLI 3a penepHbIe.

¢ B okHe UpeHTudmkaumsa nukoB (CM. crieqyroLmin pasgen) Bbibepute cxemy 1 napameTpbl pacrno3Hasa-
HUA ONS penepHbIX W OCTanbHbIX MUKOB B COOTBETCTBMM C Haubornee noaxoasiien npouenypovi
pacno3HaBaHus .

2% OGHoBreHWe MAeHTUUKALMM NPU U3MEHEHUN PEMEPOB MPOM3BOAWTCS MOCHe OOpaLLEHUst K OKHY
NaeHTudmkauma nukos unv nocne 3akpbitnsa Tabnuubl KOMNOHEHTOB HaxaTtune kHonku OK.

O6uwast Hacmpolika aneopumma uéeHmuguKkayuu KOMIMOHEHMOo8

,U,J'Iﬂ nony4veHnsa Hauny4dwmnx pe3ynbtaTtoB aTomn npoueaypbl npegycMoTpeHa BO3MOXXHOCTb HaCTpOVIKM
napamMmeTpoB anropmtmMma pacno3HaBsaHuA.

I'Iapameprl pacno3HaBaHe peaakTUpyrTCcAa B OKHE MAEHTMQJVIKaLWIﬂ NMUKOB, KOTOpPOE OTKpbIBa-

etca komaHgo Metop/TpagyupoBka/aeHTudmkaumsa unum wenykom no kHonke UpeHtudmkaumsa s
Tabnuue KOMNOHEHTOB.

WAaeHTU MKaLIMA NMKOB

Hucno KoMNOHEHTOE 7

Cxema

(~ CTaHnapTHas

MaparMeTpr pACNOZHAESHWA

PenepHeie nuku:  |Bpema hd
Jpyrie nukw: Bpema hd

EnuHuLE yoepskESHA MIAH -

YoeprHEaHHE OBHOEMTE

Xyawui cnydai Fluorid 34% okHa

CpenHee 0THOCUMTENEHOE OTKNOHEHKE, 1.72%

Ok OtMeHa | MoHHEHKTE Crpaeka

Yucno komnoHeHmMos MHpopmaunsa 06 obLem yncrne KOMNoOHEHTOB B Tabnuue KOMMNOHEHTOB.
Cxema
CmardapmHasi CTaHZapTHas CXemMa YCTaHaBNMBaeT pacrno3HaBaHWe PerepHbIX MUKOB MO

BbICOTaM, a 8Cex ocmalibHbIX - MO BpeMeHaM. 9710 - Hanbornee 4YacTo MUCMNOJb-
3yemMad cxXxema pacrno3HaBaHu4A.

HecmaHdapmHas HecTaHOapTHasi cXxeMa MO3BOMNSET YCTaHOBUTL MPOM3BOSBHYIO KOMBUHALMIO
napamMempoe pacrosHasaHusl ANs PernepHbIX U cex 0CMarlbHbIX MUKOB.

MapameTpbl pacno3HaBaHUs
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PenepHbie nuku BbIOOp KpuUTepusa uaeHTUUKaLMM Ona periepHbIX KOMIOHEHMO8. 3HayeHue no
ymon4yaHuio: Beicomel.

[pyaue nuku BblbOp kpuTepuss umaeHTUdUKauum ana  Apyrux  (o6blYHbIX)  KOMMOHEHTOB.
3HaueHne no ymonyaHuio: BpemeHa.

[ns 06ounx TMNOB NUKOB BO3MOXHbI CNeyoLmMe 3Ha4eHUss NnapaMeTpoB MaeHTUdUKaLUN:

Bpems BblOMpaeTcsa NuK, Bnvxannin No BpeMeHU YAEPXMBaAHUA K oxxudaeMomy epemMeHuU
yoepxugaHusi KOMNOHEHTa, B Npeaernax yCTaHOBMEHHOIo OKHa udeHmugukayuu.

Bbicoma BbIOMpaETCsa camblii BbICOKUI MUK B Npeaenax okHa udeHmugbukayuu KOMMOHEHTA.

lMnowadb BblOMpaeTca Nk ¢ Hanbonbllen Nnowaabio B Npedenax YCTaHOBIIEHHOTO OKHa
udeHmucghukauuu KOMMNOHEHTA.

Homep BblOMpaeTcs nNUK, MMELWMA TOT K€ HOMEpP, YTO U KOMMNOHEeHT B Tabnuue
KOMMOHEHTOB.

UHdBekc BblOMpaeTcsa NuK, UMELWMIA MHOEKC, Hanbornee GNM3KNA K OXXnaaemMomy MHAEKCY

YOEPXUBAHUS KOMMOHEHTA B Npefenax YCTaHOBMNEHHOro OKHa udeHmugbukayuu.
B nporpamMme NpuHAT ABYXCTYMNeHYaTbli MEXaHW3M pacno3HaBaHWsi NMKOB.

e Ha nepeom amane pacno3HalTCa TONbKO penepHble KOMMNOHEHThI (ECNK OHM 3aaaHbl!), Ha BTOPOM - BCe
ocTanbHble. PenepHbliil MUK UweTca B nNpedenax 3agaHHOro Ans Hero BPEMEHHOro okHa. Ecnu B okHe
MPUCYTCTBYET HECKOSbKO MWKOB, B KAYECTBE PENepHOro 0BbIMHO BbIGUPaETCst CaMblii BLICOKMI MUK (XOTS
MOXXHO MCMONb30BaThb M ApYyrMe Kputepuu).

e Ha emopom smane, xorga penepHble NVMKWM HavAeHbl, ANS MAeHTUdMKauum octanbHbIX NMMKOB UCMOMNb3Y-
eTcs OTHOCUTENbHOE OXuAaemoe BpeMs YAEpPXWBaHWS, CKOPPEKTMPOBaHHOE B COOTBETCTBUM C
MOMyYEeHHbIMX B [AHHOW XpoMaTtorpamme BpeMeHamun YAepXMBaHus penepHbiX KOMMOHeHToB. Ha-
npumep, ecnv Bpemsi YOepXMBaHWs penepHoro KOMMoHeHTa (MyCcTb TONbKO OAMH KOMMOHEHT 06bABMeH
penepHbiM) B AaHHOW xpomaTtorpamme yBenuuunocb Ha 10%, TO n oxugaemoe Bpems Bbixoga BCeX
OCTanbHbIX KOMMOHEHTOB Takke OyaeT yeBenuueHo Ha 10%. [Ana Gonee TOYHOWM KOPPEKLMU BpeEMEH
YAEPXKMBAHUSA pekoMmeHOyeTcs BblbupaTb 2-3 penepHbiX KOMMOHEHTa, Tak 4Tobbl Obin MWK B Havane
Xpomartorpammbl 1 MUK Brvke K koHUy. B aToMm criydae norpelHoCTb KOPPEKTUPOBKY, NOSBASHOLAACS
n3-3a HEYYTEHHOTO "MepTBOro" o6bema KONoHKN, OyaeT OTCyTCTBOBATD.

EduHuybi ydep)l(ueaHu913 eAuHUUbl yOepXuBaHWA, KOTOpble WCMONb3YITCA MpU BbiBOAE [OaHHbIX B
Tabnuue nukoB (cM. pasgen Omuyem/Tabnuuya nukoe) Bo3amoxHble 3Ha-
YeHUsA: CeKyHObl, MUHYmMbI, MUKpoaumpbl, munauaumpsi, N u3amepeHud.
3Ha4yeHMe No YMOMYaHWo: MUHYTI.

AY

& EovHnubl yoepxkuBaHus B OkHe WaeHTudmkauus Henb3d W3MEeHsATb Mocre Mosy4yeHus
rpagyMpoBOYHBIX AAHHBIX, Tak Kak 3TO NPMBEAET K oLunbkam!

YOepxusaHue kHonka  OOHOBUTbL MO3BONSET CKOPPEKTUPOBATL OXMAAemble BpeMeHa
YAEPKNBAHUSA KOMINOHEHTOB B COOTBETCTBUU C TEKYLLIEA XpOMATOrpamMmMoNn.

Mpun aTom yoobHO opneHTUpoBaTbLCSA MO MHGOPMALIMK B ABYX HUXKHUX CTPOKax OKHa:

XyOwud criyyad KOMMOHEHT C HambonbLMM OpeidoM BPEMEHU YOEPKUBAHWS MO OTHOLLEHUIO K
BENMMYMHE OKHa waeHTudmkaumm. PekomeHOyeTcs npoBOOUTb KOPPEKLMIO,
ecrnu aTta BenuyumHa npesbiwaeT 50%.

CpedHee cpefHee 3HayeHne Moayns OTHOCUTENbHOTO OTKIIOHEHUSI BpeMeHW yaepKuBaHus

OMHOCUMENIbHOE ~ KOMMOHEHTOB OT OXWAAEeMOW BenuUUHbl. CRyXuT [ns OLEHKU ONTUMAIbHOro
pasmepa

OMKITOHEHUE OKHa WOEHTUMVWKALMU: eCcnn 3Ta BEMUYMHA MPEeBbIAET TPETb OT MWHUMAaNbLHOMO

OKHa, pekoMeHOyeTCA pasMep OKHa yBeJ'II/I‘-II/ITb14.

KonuyecTtBeHHOE n3mepeHme KOHueHTpaumm KOMnNoHeHTOB

[na onpegeneHns konuyecTBa coAepXaHUst KOMMOHeHTa B 06pa3sLie MOXHO MCNOMb30BaTh pasnmy-
Hble BenuuuHbl. B nporpamme MynsmuXpom npegyCMOTPEHO HECKONbKO CTaHAapTHbIX mMemodos pac-
Yyema, KOTOpble ONTMMU3MPOBaHbI AN U3MEPEHNS TEX UNN NHBIX BenuuuH. Beibop MeToga npoussBoamTcs
B OkHe Onuuun oTyera.

13 BriOpaHHbIE eUHUIIBI yISP)KUBAHUS UCTIONB3YIOTCS MPH BhIBOIC TadauMIbl MAKOB, HO HE OKAa3bIBAIOT BIMSHUS Ha
€IMHUIIBI 110 OCH X Ha PUCYHKE XpOMATOrpaMMbI. J[jisi ”3MEHEHUs MacITada ocei XpOMaTOrpaMMBbl CIICIYET
HCIIONb30BaTh OMLUI0 MEHIO Bua/Ocu.

14 B ciywae 6:1M3K0 pacosiosKeHHBIX TTHKOB, KOTa pa3sMep OKHA aBTOMATHUYECKH YCTaHABIMBACTCH <5%, pydHas
KOPPEKIIHSI OTOM BETMYMHBI HE PEKOMEHIYeTCs.
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de MoXXHO yeudemb pe3ysibmambl U3MePeHUsI KOHYeHmpauyuu
PesynbTaTthl pacyeTa cogepXaHusi KOMNOHEHTOB NPeACTaBMEHbI:

B oT4eTe B Buae Tabnuubl MMKOB BMECTE C PSAOM APYrMX NapaMeTpoB NUKOB, HAbop KOTOPbIX
onpeaensieTcsl BblIopaHHbIM METOAOM pac4yeTa (cM. pa3gen Omyem/Tabnuuya nukoe).

B cTonbue Oma xp-ma Tabnuubl KOHUEHTPaUUN;
Ha rpadumke XxpoMaTorpamMMbl, €Cnv Ansi NMMKOB BblGpaHbl METKM MMsi+konuyecmso.

OnpedeneHue omHocumesibHO20 codep)xaHusi KOMNoHeHmMoe (6e3 npoeedeHus
epadyupoeku)

B pane cnyydyaeB HET Tpe6yeTc;| onpenenAatb NCTUHHYKO KOHUEHTpauuio KOMMNOHEHTOB, AOCTAaTO4YHO
Y3HaTb UX OTHOCUTENTbHOE coaepXXaHne B CMeCHn, ToO eCTb, HeT HGOﬁXOD,I/IMOCTI/I BbINONMHATL rpaaynpoBKY.

Ecnn n3BecTHO, YTO YyBCTBUTENBHOCTb AETEeKTopa Ans BCEX KOMMOHEHTOB OOWHAKOBa (paBHbI
BennumHbl ®O), Mepon KonmyecTBa KOMMOHEHTA MOXET CMY>XUTb Mfowagb unu BbicoTa nuka. B aTtom
crny4yae MOXHO MCMnonb30oBaTb MeToA pacyeTa Hopmuposka omkruka u 0BOWTUCH Oaxe 6e3 co3gaHus
Tabnuubl KOMMNOHEHTOB, a pe3ynbTaT nonyynte B Tabnuue nukoB oTtdyeTa. B atom Tabnuue 6yoyr
npuBeneHbl B abCONIOTHLIX eanHMUax 3HauveHus nnowaaun [cek-ed.8bicombi] NN BbICOTbI [€0.8bicombI]
NMKOB (B 3aBMCMMOCTU OT BblOpaHHOW BenuyuHbl B none OTKNMK okHa KomnoHeHT), a Takke 6Gyget
npeacTtaBsneH ctonbel OTHOCUTESNbHbBIX 3HAYEHU 3TUX BenuUMH B % OT CyMMbl Mrowazen unm BbiCOT
BCEX MUKOB.

Ecnu dakTopbl oknMka Ans KOMMOHEHTOB PasfvyHbl, HO M3BECTHbl MX OTHOCUTESbHbIE BENMUYUHBI,
MOXHO MCMONb30BaTb MeToA pacveTa BHympeHHsIS HopMmarnusauusi. B aTom cnyyae HeobxogmMmo co3gaTb
Tabnuuy KOMMOHEHTOB 1 BBECTU OTHOCUTENbHblE 3HaveHuss PO B cooTBeTCTBYOWMIA cTonbeu. KoHueH-
Tpaumsi paccunTbiBaeTCA Kak NpomnsseaeHne nnowiaam mnm seicotel Ha ®O. PesynbTtaT 6ygeT npeacraBneH
B Tabnuue nukoB B B1ae cTondLa KOHUEHTpauun B % OT CyMMbl KOHLIEHTpaLWUA st BCEX KOMMOHEHTOB.

OnpedeneHue abconomHolU KOHUeHmpauuu KOMMNOHEeHMoe

OnpeaeneHne abcontoTHOM KOHLEHTpaLUM KOMMNOHEHTOB MPOU3BOANTCH TOMbKO HA OCHOBaHWUW rpa-
OYMPOBKM, KOTOpasi MOXeT ObITb BbINOMHEHa Arsi BCEX KOMMNOHEHTOB METOAOM 8HeWHeao NN 8HyMmpeH-
Heeo cTaHaapTa. MOXHO Takke UCMonb3oBaTh mabsiuyHbil MeTon C NPOBEAEHMEM FPadyvpPOBKM TOMbKO
ONsi OOHOro KOMMOHEHTa 1M BBOAOM B Tabnuuy KOMNOHEHTOB OTHocuTenbHbIX PO ANns Bcex ocTanbHbIX
KOMMOHEHTOB, U3BECTHbLIX M3 NUTEpaTypPHbIX AAHHBLIX UMW APYrMX UCTOYHMKOB. HesaBucuMMo OT meToaa
rpagyMpoBKU ANs pacyeTa B 3TOM crnyvae UcnosbayeTtcs MeToq AbconomHas KoHUeHmpauus.

[ns pacyeTa KOHLEHTPaLMK i-TOro KOMMOHEHTa ucnonb3yeTcs opmyna

__ Qi(r)

i
V-alD

rae I'; — namepeHHast BenuumnHa OTKIKa, Qi(ri) — BbIYMCINEHHOE UCX0As U3 rPagyMpPOBOYHON 3aBMCMMOCTH

KONM4ecTBo I-Toro kKoMnoHeHTa, V - o6bem BeBeaeHHoN npobbl, D - passegeHne npobbl, A — KONMYECTBO

(cm. pasgen Macnopm xpomamozpammbi/lIpo6a).

Pesynbtat Gynet npeactaeneH B Tabnuue nNUMKOB B Buae cTonbua abCoMOTHBLIX KOHUEHTpauumn,
BbIPaXXEHHbIX B 3a[aHHbLIX MONb3oBaTeNeM eguHuuax, U B Buge cronbua KoHUeHTpauui B % OT CyMMb
KOHLEHTpauui Ans BCeX KOMMOHEHTOB.

OnpedeneHue omHocumesibHOU KOHUeHmpauuu KOMIOHeHmMoe (pacyem mMemooom
8HYympeHHe20 cmaHdapma)

Mpn pacyeTe OTHOCUMTENBHOW KOHUEHTpauun (Metoa pacdeta OmHocumesibHasi KOHUeHmMpauyus ).
nonaraeTcsi, YTO KOHLEHTpauus OgHOro 13 KOMMNOHEHTOB, MMEHYEMOro cmaHOapmom, N3BEeCTHa 3apaHee.
OTta pgononHuTenbHas WHGOpPMauUss WUCMNONb3yeTcsl MPOrpaMMon ONs KOPPEKTUPOBKM KOHLEHTpaLui
ocTarnbHbIX KOMMOHEHTOB.

O603HauYMM KOHLEHTpaLmMio cTaHAapTa B pactBope npobbl Cs- Opyraa BenvuuHa, nony4aemas u3
rpagyvmpoBOYHOWN KPMBOW CTaHZapTa - KONMYeCTBO CTaHgapTa, AoCcTuriee aetekropa QS(I‘S).
Vcnonb3ys aTu ABe BENUYMHbI, BbluUCTISETCS 3P eKTUBHbIN 06bem BBEAEHHON NPOO6LI:
_ Qs(rs)
Cs

OTa BennuMHa yyuTbiBaeT Bce ownGKM onpeneneHus obbema BBoAMMONM Mpobbl, NoTepn obpasua
BO Bpemsi NpoGonoAroToBKM U T. A.

Ve

KoHueHTpaumsa i-ro KOMMOHEHTa BblYUCASETCA MyTeM [fefleHUs KONu4YecTBa KOMIMOHEHTa,
JocTurwero getekropa Qi(ri), Ha adhdeKTUBHbIN 06bem nNpobbl Ve no dopmyne:
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C; :M:Cs - Qi(r)
Ve Qs(rs)

PesynbTat 6ygeT npeactasneH B Tabnuue NUKOB B BUAe CTONOLIA OTHOCUTENbHbBIX KOHLEHTPaLWiA,
BbIpa)KEHHbIX B 3a[aHHbIX MONb3oBaTeneM equHuLax, a Takke B BUOe CTONbLAa OTHOCUTENbHBLIX KOHLIEH-
Tpauui B % (0T CYyMMbI KOHLIEHTpALMI ANa BCeX KOMMOHEHTOB 3a BbIYETOM KOHLIEHTpaLuM cTaHaapTa).

NHoekcbl yoepxuBaHus

XpomaTorpamma MMeeT NepBUYHYyIo WKany yaepxmsaHua, namepdaemMmyro B eanHuLax speMeHn nnm
obbema yaepxuMBaHMs, U BTOPUYHYIO LUKANy, NMOSBASAIOLYIOCA YXe nocne naeHtudukaumm nukos. JTa
LKana HasblBaeTcs MHOekcoMm. TUNMYHBIM criydaeM SIBMSOTCA MHAeKChl KoBaya v nyMHelHble MHOEKCh! B
rasoBow xpomaTtorpaduu.

OTa BTOpWMYHasi LWiKana WHOEKCOB MOXET MPEeACTaBMsATb COBEPLUEHHO pas3nuyHble uanveckue
BEMNYMHbI U MOXeT OblTb nonesHol B GonblWOM 4ucre crnyyaeB. Tak, BMECTO MWHAEKCA MOXHO
NoACTaBNSATb TeMNepaTypy KWMEHUsl, OKTAaHOBOE YMCMO UMM MOMEKYNsipHY Maccy, AaBas BO3MOXHOCTb
OOMNOMHUTENbHBIX  BbIMUCMEHWA C  3TMMM  BenUYMHamMu. 3Ta BTOpMYHAasl LIKana MoxeT ObiTb
OENCTBUTENbHBIM MHOMKATOPOM OTHOCWUTENBHONO BPEMEHW, €Crnv BO BpeMsi rpadyvMpoBKuM B cTonbdey
WHdekc Tabnuubl KOMMNOHEHTOB BBECTM COOTBETCTBYIOLLYHD (PU3NYECKYID BENUYMHY W UCMONb30BaThb
NMHENHYIO MHTEPMONSILMNI0 MHAEKCOB.

Mpy BbIMMCIEHMAX MHOEKCA UCMONb3YeTCsA BpeMsi YOEpKMBaHWUS NpeablayLwero n nocrneayoLlero
NMNKOB C W3BECTHOM BENWYUHOW uHAekca. B criyyae OTCyTCTBMSA nuka C U3BECTHbIM MHAEKCOM [0 WUin
nocrne MHTEpPecyemoro nuka, nporpammHoe obecneyeHne NpPOBOAMT IKCTPAMOMsLMio, UCMONb3ys ABa
Onvxkanwmx nuka € u3BeCTHbiMM uHAaekcamu. ([ukamm C M3BECTHbIM WMHAEKCOM SBMSIOTCS MUKW,
COOTBETCTBYIOLLME KOMNOHEHTAM C HEHYNEBLIM 3Ha4YeHneM B cTonbue VMHOekc Tabnuubl KOMNOHEHTOB.)

Ona nonyyeHns 6onee TOYHbIX 3HAYEHU MHOEKCOB yAepXXMBaHUS He06X0AUMO MCNOMb30BaTh KOM-
MOHEHTLI, crnyxawme 6as3on And WCnonb3yemMonW CuCcTeMbl UHAEKcoB. Hanpumep, B rasoBon
XpomaTorpadum ans onpegeneHns nHaekcos Kosada MCnonb3yloTca H-ankaHbl, 4N8 CUCTeMbl MHOEKCOB
ECL - meTnnoBble 3uUpbl HACbILLEHHbIX XXUPHbIX KNCNOT U T.4. ECnn TakMe KOMMNOHEHTLI He coaepaTcs B
aHanuMampyembix CMmecsix, ux cnegyeT obasutb. [pu 3TOM OHU MOrYT CRAYXWUTb Takke BHYTPEHHUMU
CcTaHAapTamu.

Monb3oBaTenb MOXeT BblOpaTb OAVH M3 OBYX METOAOB MHTEPNONALMM MHOEKCA — NUHEWHbIA Unn
norapudmudeckuin (Kosaua).

JIMHenHbIV MHAOEKC BbluMCNSETCs no popmyne:

(i —t)
_ [ 1
Ii_ln"'(|n+1_|n)' t —t )
( n+l — 1)
roe | — vnpeke, t — Bpems yaepxmsaHus, | — HOMep nuka, ANS KOTOPOro paccunThbiBaeTcs nHaeke, N, N+1

— HOMepa npeablayLero u nocneayowero NMKOB ¢ N3BECTHLIMU UHAEKCAMM.
Norapudmunyecknii nugekc (nHaexkc Kosaya) BbluncnseTcst no oopmyne:

~_log(tj) — log(ty)
log(ty,;) — log(ty)’

roe t’ — BenuuMHa, YNCNEHHO paBHasi CKOPPEKTUPOBAHHOMY (UMCTOMY) BpeMeHu yaepxusaHus: £ =f — {op
(to — mepTBOE Bpems, cM. pasgen Hacmpolika Memoda/®opmynbi).

Ii = In +(|n+l_ In)

Mporpamma MynbmuXpom No3BONSET CTPOUTDL LUKabl MHAEKCOB YAEPXMBaHUS ABYX TUNOB: BHEWHSS 1
BHympeHHsis.

BHympeHHss WKana nHOeKcoB npearornaraeT, YTO KOMMNOHEHTbI, UCNOMb3yeMble A ee NOCTPOeHMs,
MPUCYTCTBYIOT BO BCEX aHanM3npyembix obpasuax (unv gobaeneHsl B HUX). B aToM criydae Ansi BelYMcrieHus
WHOEKCOB MCNOMb3YyTCA peanbHble BpeMeHa yaepKMBaHUs naeHTMULUMPOBaHHbIX KOMMOHEHTOB.

Mpy nocTpoeHun BHewHel LWKanbl MHOEKCOB MCMONb3YTCS OXMAAeMble BpeMeHa yAepKMBaHUS
KOMMOHEHTOB W3 TrpadyvpoBOYHOW XpoMaTorpammbl. [pu 9TOM He TpeGyeTcAa HanuuvMe OMnopHbIX
KOMMOHEHTOB B aHanuMavpyembix obpasuax, XOTs TOYHOCTb BbIYWUCIEHUS WHOEKCOB OKasblBaeTcs
HECKOJIbKO HUXE, YEM MPU UCMOSIb30BaHWMN BHYTPEHHEN LKarbl.

Kak npaBwuno, pacyet MHOEKCOB NMPOU3BOANTCA B oTyeTe (CM. pasgen Omyem), a ctonbdel MHAekc
Tabnuubl KOMMNOHEHTOB MUCMOMb3yeTcs TOMbKO Ans BBOAA W3BECTHbIX 3HAYEHWUA WMHOEKCOB,
HeobX0o4MMbIX S pacyeTa MHAEKCOB OCTalNbHbIX KOMMNOHEHTOB. MOXHO MOMy4YnThL pacyeTHbIE 3HAYEHUS 1
B Tabnuue KOMMOHEHTOB, BbiOpaB koMaHay Tabnuua/3anonHuTb nona WHAEKC, ofHako 3Ton
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npouenypov He peKkoMeHayeTcs nonb3oBaTbCsd 06e3 ocobon HeobOXOAMMOCTW, TaK Kak OfHaAabl
BBeEHHbIE (BPYYHYIO UMW Kak pe3ynbTaT pacyeTa) HEeHyneBble 3HAYeHUs Npu AanbHenwnx nepecdyeTtax
He OGHOBMIAIOTCS, YTO MOXET NPUBECTU K NMOSIBIIEHNIO OLUIMBOK NpK NOBTOPHbLIX NepecyeTax.

pynnoBas o6paboTka xpomaTtorpamm

"pynnoBasa obpaboTka xpomaTorpamMmm MOXET BbINONMHATLCS Kak AMns BHOBb MOMyYaeMblX, Tak v Ans
paHee MOMy4YyeHHbIX Xpomartorpamm. B nepBom cnyyae pana cbopa u o6paboOTKM HOBbIX [aHHbIX
dopmMmpytoTcs oyepedu MHOFOKpaTHbIX 3anyCKOB OLHOIMO0 UMW HECKOMNbKUX METOAOB, MPOU3BOAMMbIX
aBTOMaTU4ecku. Bo BTopom cnyvae Ons Bcex BUOOB 00paboTKy paHee NoMny4veHHbIX AaHHbIX CO30atoTCs
rnakemsl XpomaTorpamm.

3anyck nporpamMmmbl ans paboTbl C o4epeabto
[nsa Toro ytobbl 3anycTUTL Nporpammy Ans paboTbl C ouepebto, BbINOMHUTE cneaytoLLee.

o Bbibepute nyHkT MeHio ®ann/OTkpbiTb/Ovepenb. OTKpoOETCS OKHO cTaHaapTHoe OTKpbIThb chaun,
KOTOpPOE COAEPXKUT CNMCOK (hannoB ovepeaen, UMEKLLIMX pacLluMpeHne *.que.

e [1ns Toro 4tobbl co3aaTh HOBYIO OYepeab, BbINOMHMTE NpoLeaypbl, OnncaHHble paHee (cMm. PykoBoacTeo
ONS HaumHaLwmx, pasgen Owmnbka! UCTOYHUK CCbINIKM He HanAeH.).

e [Ina TOro 4tobbl OTKPbLITH CYLLECTBYIOLLYIO o4yepenpb, Bbloepute Tpebyembli hain U HaKMUTE KHOMKY
OTKpbITb. 3anyctutca nporpamma Pepaktop odepegen M OTKpoeTca OKHO Pepaktop ouepepemn,
cogepxallee 3anonHeHHyo Tabnuuy odepean.

|‘:——;| PeparTop ouepesgh - C:\WProgram Files\impersand LidWynstuXpos 1. AR ETHODS\sample. que ‘..._'|E’
Dafin fpacka  ¥rpaonedvs Tafnaa Dosculs

‘Wl XOBX ST @ v+ @ %

Kemsecten r 2
Meran Heam Mt npotiu Ofees  Pasespemes Komuscrso | craHaaprHoro Tue:lymusumﬁ-l Wrmeruui Cageneno Mugo1 | Mago 2
BELECTES e
1 ke am.mbw aiadl 1 1 1 1 1an 1 1 1]
2 leammby oad? 1 1 1 1 100 2 1 i
3 learml grad3 E 1 1 1 100 3 1 1]
4 b, sy sample 1 1 1 1 100 1] 1 1] e
<

| >

e OpHOBpeMeHHO MOXeT ObITb 3amnyLEeHO HECKOMbKO oyepeden, Npu YCroBUU YTO B HUX HE BKITOYEHbI
MeTobl, UCMOMb3yoLLme OAHU 1 Te xe KaHansl AL,
NMpaBuna pab6oTbl ¢ Tabnuuen

OkHo PepakTop o4vepenemn COOEPXKUT 3arofioBOK C Ha3BaHWEM MPOrpaMmMbl U UMEHEM OTKPbITOro
danna, CTPOKYy MEHI0, NaHenb WHCTPYMEHTOB, Tabnuuy odyepedu C NONocamMy TOpPU3OHTanbHOM W
BEPTUKANbHOW MNPOKPYTKM, @ Takke CTPOKY COCTOSHMSA. OTO OKHO MMEEeT 3HauMTeNlbHOe CXOACTBO C
NNCTOM, ncnonb3yembiM nporpammont Microsoft Excel, Tak kak pabota Tabnuyel o4epedu Npom3BoaUTCA
MO aHanorM4yHbIM NpaBuam.

MepBas cTpoka TaGnuubl, cogepxkalllas 3aronoBku cmosnbuos, v Nepsbiii cTonGeLl, coaepXalluii
HOMepa CMpPOoK, NPEeACTaBNAT coboi pAabl KHOMOK.

e [1ns Toro 4TOObI BHIAENUTL CTPOKY UMK cTonGel, WENKHATE MbILLKOW MO KHOMKE C HOMEPOM WK 3arosioe-
KOM COOTBETCTBEHHO.

e [1nsi TOro 4T06bl U3MEHUTBL LUMPUHY CTONOLIA, YCTaHOBUTE KYPCOP Ha NPaBOW rpaHuLE KHOMKU-3aronoBka
1 NepeMecTuTe ee B TpeOYEeMYIO NMO3ULUI0, YAEPXKMBAS HAXXaToM NIEBYH KHOMKY MbILLIW.

e [lnsa Toro YTOObI U3MEHUTb BbICOTY CTPOKW, BbINMOJNIHUTE BblLLEONMCaHHYH npoueaypy, yctraHOBUB KypCOp
Ha HWXHEN rpaHuue KHOMkKn-Homepa.

e B Tabnuue moryT 6bITh BblAeNeHbl Kak OTAENbHbIE AYENKN, TaK U FPYNMbl TYEEK.
e [1nsi TOro 4Ytobbl BbIAENWUTL O4HY SYENKY, LLENKHUTE MO HEM MbILLKOW.

e [lnga Toro YTOObI BblOeNnUTb rpynny CMexXxHbIX A4eek, BblaennTe OOHYy FNeVIKy, KoTOopasa 6yp,eT 3aHnMaTb
yrnoBoe norsroxeHune B rpynne, a 3atemM, He OTnyckasa KHOMKN MbILLKK, NpoBeanTe Kypcop 4Yepel BCe Bbl-
pensiemble S4YenKku.

e 3HauyeHusi, BBeEHHbIE B S4ENKN TabnmLbl MOryT M3MEHSTLCS PasNNYHBIMK Criocobamu:
e pedakTMpoBaTbCs C KrnaBuaTypsl;

e KOMMPOBATLCH U3 APYrMX UCTOYHUKOB C MOMOLLbIO CrieLmanbHbIX NpoLeayp;

e U3MEHSITbCS aBTOMAaTUYECKM B MpoLecce paGoTbl MporpaMmbl.

o [Ina pegaktMpoBaHUS C KnaBuaTypbl ABaXOb! LWENKHUTE NO SYenKe MbILLKOW. AYenka nepengeT B pexnm
penakTMpoBaHUA.
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ZX Tlpy BBOOE YMCMOBLIX OaHHbIX B Tabnuuy ovepean MCronb3yeTcs OEeCATUYHBLIN pashenurerns,
ycTaHoBneHHbln B MS Windows. Bo usbexaHue owmbok npu nepefadve AaHHbIX M3 Tabnuubl BO
Bpemsi paboTbl o4epean peKOMEHAYETCH B Ka4eCTBe AECATUYHOIO pa3genvTens NCnosb30BaTh TOYKY.

Ecnu 3HavyeHnst B TEX UMK UHbIX SSYENKAX N3MEHSAIOTCA B pe3ynbTtaTte pa6OTbI nporpamMmmbl, OHU, KakK

npasuno, He AOCTYNHbI ANA peaakTUpoBaHUA NoJib3oBaTesfeM.

Monsa Tabnuubl oyepeamn
Cronbubl Tabnuubl oyepean cogepxart criegyrolme nons.

Memoo

Nms

Ne npobupku

Obbem

PassedeHue

Konuyecmeo

Konuyecmeo
cmaHdapmHo20
geujecmsa

padyupoeoyHas
moyka

Yucno uHxekyul

Wwmsa cdarina metoaa, ncnonb3yemoro npu coope n obpaboTke AaHHbIX (MMS darina B
none Metopn okHa MacnopT/O6wWwme). B ogHon ovepeam MOXHO UCMOMb30BaTb He-
CKOMNbKO pasnuyHbiX MeTodoB. Mmsi canna MoxHO BBecTM NnBO C MOMOLLbLIO
komaHabl Tabnuua/CmeHUTL MeTOoA (CM. crneayoLwmn pasgen), NMéo BpyyHYHo.

Mmsa xpomaTorpammel (none Umsa okHa MacnopT1/O6wme).

Homep npobupkn B aBTtocamnnepe (none Ne npobupku okHa Macnopt/lMpo6a,
CrpaBoYHbI NapameTp). [onb3oBaTens OOMMKEH cam Cneautb 3a COOTBETCTBMEM
3TMX HOMEpPOB (PaKTUYECKMM 3HAYEHUSAM, TaK Kak nporpamma MymnsmuXpom, eepcusi
1.7x He wvMeeT CBs3W C YynpaeneHueM aBTtocammnnepoMm. [lo ymomnyaHuio
ycTaHaBnmBaeTcs 3HadeHue O.

O6bem BBOgUMON Npobbl (Norne O6bem okHa MacnopT/Mpo6a). Mo ymonyaHuio
ycTaHaBnmBaeTcs 3HadeHune 1 mi.

MpeaBaputensHoe pasBegeHue npobel (none PasBepeHue okHa Macnopt/Mpo6a).
PekomeHnayeTcs ncnonb3oBaTth B criydae, Korga rpagyyMpoBOYHbIE CMECU FOTOBSTCS
nyTem pasBefeHuMsi OfHOM WCXOOHOW, a Takke B Crydae pasBefeHus
aHanuamMpyemon npobbl U3-3a BbICOKMX KOHLUEHTpauuii, BbIXOASWMX 3a npegernsb
pernctpaumm cuctemol. Mo ymonyaHuio yctaHaBnuBaeTcs 3HadeHue 1.

KonunyectBo BelecTtBa (none KonuvectBo okHa Macnopt/Mpo6a). PekomeHayeTcs
ncrnonb3oBaTb B Clyvae KOHLUEHTPMPOBAHWS MCXOAHbIX 00pasLoB Kak BENUYMHY,
obpaTHyl0 pasBedeHuio, a Takke B KavyecTBe HOPMUPYIOLWEro MHOXWUTENs npu
BBeJEHMN B MpOBY pasnuyHbIX KONMUYECTB uccrnegyemoro obpasua. 3Ta BenuuvHa
MOXeT ObITb pa3MepHOW, HO HEOBXOAMMO CTPOro CneauTb, YTOObI BO BCEX CTpOKax
OHa BBOAMIAcb B OAHUX U Tex xe eauHuuax. 1o ymonyaHuio yctaHaBnvusaeTtcs
3HayeHue 1.

KoHueHTpauusi BellecTBa, MCNOMb3yeMoro B KayecTBe BHYTPEHHEro craHaapTa
(mone kon-Bo okHa MacnopT/Mpo6a). o ymonuyaHuto pasHo 100.

Homep rpagyupoBoyHoro yposHsi (none Fpaa.touyka okHa Macnopt/O6wme). Ecnn
COOTBETCTBYWOLUUA  ypOBEHb  cyulectByeT B  Tabnuue  KOHUEHTpauun
MCNoNb3yemoro MeToda, Npu 3aBepLleHMM XpomaTorpaMmbl €ro AaHHble OyayT
obOHoBneHbl. Homepa rpagyMpoBOYHBIX TOYEK He AOSMKHbl MnoBTOPATHCA. [lo
YMOI4YaHuWio  ycTaHaBnuBaetTcs  3Hadenve 0, COOTBeTCTByKOLlEe  OObIYHOM
(HerpagyvMpoOBOYHOI) XpOMaTorpaMmme.

Uncno WHXEKUUn u3 ogHOM M TOM Xe npobupkn aBTocamnnepa (CnpaBOYHbIN
napameTp, cMm. Ne npobupku). Mo ymonyaHuio ycTaHaBnuBaeTcs 3HadveHue 1 (ans
rpagyvpoBOYHbLIX XpOMaTOrpamMmm Opyrne 3Ha4eHus He JonycKarTcs).

CodenaHo MpusHak wucnonHeHus. [o 3anycka nepBon XpomaTtorpammbl (COOTBETCTBYHOLLEN
nepBon wuHbEKUMN) 3HadveHne paBHo 0. [lMpum 3anycke Kaxgow nocreayoLlen
XpoMaTorpaMmmbl yBenuumaeTtcs Ha 1. MakcumanbHoe 3HadeHue paBHO BEJTUYMHE,
yCTaHOBMEHHON B siuenike UHxekyul. He pegaktupyetcs.

UHepo 1 WHdopmaLmsa o npobe (none UHdo 1 okHa MacnopT/Mpoba, fo 256 3HaKoB).

UHpo 2 WHdopmaLmsa o npobe (none UHdo 2 okHa MacnopT/Mpoba, fo 256 3HaKoB).

Bce 3HaueHns u3s Tabnuubl ovyepeam, kpome Yucnio uHxekyuti u CdenaHo, Npu 3arnycke xpoMaro-
rpammbl BBOAATCSI B yKa3aHHble nors ee nacnopta. Bce uucnosble napameTtpbl, kpome Ne npobupku, uc-
Nonb3yTCst NPOrpamMmmMoN Ansi pac4eToB, NO3TOMY crnedyeT ObiTb 0COBEHHO BHUMATENbHBLIM NPU UX BBOAE.
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Pexxum pepaktupoBaHusa Tabnuubl oyepeam

B HacTosLLEeM pa3fene 4aHO onvcaHe MEHIO 1 NaHenn MHCTPYMEHTOB OkHa PegakTop ouyepenem B
pexume pegakTnposaHus Tabnuubl oyepenm C ykasaHueM xapakrepa v nopsaka BbiMONHEHUS OENCTBUN.

MeHnto Tabnuua

Oy6nupoBatb

YBenununtb

PasMHOXUTb

Co6poc

CMeHuTb MeTon

MeHio YnpaBneHue

H

3

MeHio Pann
CoxpaHuTb [ Coxpanser Tekywyto ovepesp.
CoxpaHuTb Kak CoxpaHsieT TekyLUylo ovepenb NoJ HOBbIM UMEHEM.
CoXpaHNTb U BbINTH o, CoxpaHsieT TeKyllyl o4vepefb C MOCMEAYIOLIMM BbIXOOOM W3
nporpaMmmbl Pedakmop oyepeded.
Mevyatb = OTtkpbiBaeT okHO MevaTb (puc. B pasgene Omyem/IlonyyeHue
om4ema) ons nedyatn Tabnuubl oyepeam.
Bbixopn Bbixog u3 nporpammbl Pedakmop odepeded.
MeHio MpaBka
OtmeHa 49 OrtmeHsieT nocrnegHee AencTeme.
BosBpar @ BoccTtaHaBnuBaeT nocrnegHee AencTBume.
Bbipe3aTb £ | YpgansieT CTPpOKU C BblAEMNEHHbIMU sSl4eKaMy U nomeLlaeT ux B
Oydep.
CkonupoBaTb KonunpyeT CTpokM ¢ BblAeNEeHHbIMU siueikamu B Bydep.
BctaButb E| Bcraenset ctpoku 13 6ydepa Hag CTPOKOW C KypcopoM
Yoanutb E YpaansieT CTPoKu C BblAENEHHbIMU S4ernkamu.

LyGnupyeT CTPOKU C BblAENEHHbIMW S4YeKaMm.

YBenunuymBaeT Ha 1 3Ha4YeHUs B BblOeneHHbIX siuenkax ctonodua
(cBepxy BHU3). MNMpumeHnmo anga ctonbuoB Ums, Ne npobupku,
padyuposoyHasi moyka, MH¢po 1,2. Tlpn OTCYTCTBUM KaKOro-
nmbo 3HaveHus B ctonbuax Ne npobupku w padyuposoyHasi
moyka BBOA 3HadYeHnn HaumHaeTca ¢ 0. B octanbHbIX cTonbuax
npoueaypa BbINOMHAETCA TOMbKO MNPW  HanNuuMM 4Yucna B
nocrnegHen No3numm CTPOKN B BEPXHEN AYeliKe.

BBoAWT B BblAeNeHHbIE SYENKM 3HaYEeHUA U3 COOTBETCTBYIOLLMX
siYeeK BEpPXHEWN CTPOKMU.

CHumaert OTMETKY O BbIMNOJIHEHUWU Be3e, rae OHa UMeeTCA.

I'chx 3anyCKaeT BbIMNOJIHEHNE O4Yepeaun (3al'ly0KaeTCF| neppasa "3 He-
BbIMOJIHEHHbIX xpomaTorpaMM). I'Iepexo,u, B peXX1UM UCMNOJTHEHUA.
OcTaHoB B pexunme pegaktmpoBaHUA He akTUBHa

OTMeHnTb nocnegHun
3anyck

Mento MomolLub

CopepxxaHue
UHpekc

O nporpamme

s B |v

CHumaert OTMETKY O BbIMNOJTHEHUWN NocneaHero aHannaa

OTKpbIBAET OKHO CNpaBKu
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Mopspok 3anonHeHna Tabnuubl oyepeamn
Mpwn 3anonHeHnn Tabnuubl oyepeamn HeObXoANMO PyKOBOACTBOBATLCS CeAyoLLUM.

e B ouyepegb MoxeT ObITb BKMo4eHo Ao 100 xpomaTorpamm.

e [lpyn 3anycke Kaxgow XpomaTorpammbl METO CYMTbIBAETCA C AucKa, a MO OKOHYaHUM BHOBb
nepesanucbiBaetcd. NMpu atom Bce nonsa B lMacnopte ocTalTCs HEM3MEHHbIMU, a rpagyMpOBOYHAs
3aBMCUMOCTb, €CN XpoMaTorpammMa bbina rpagympoBoyvHon, o06HoBRseTcd. M3 aToro cnefyer, YTo:
¢+ BCe rpagynpoBOYHbIE XpOMaTorpamMMbl AOMMKHbI NPeALWeCcTBOBaTL XpoMaTorpammMmam ans

onpeneneHust KOHUEeHTpaUun B uccnegyemblx npobdax;

+ ecnu B Tabnuue ouyepeamn NMMeeTCs HECKOSBbKO rpaaynpoBOYHbLIX XpOMaTOrpaMm C O4MHaKOBbIMU
HOMepamu rpagyupoBOYHbIX TOYEK, AN rpagaynpoBku GyayT MCNONb30BaThCS AaHHbIE TOMBbKO
nocnegHen 8bIMnoTHEHHOU XpOMaTorpaMmMbl U3 YMCIa 3TUX XPoMaTorpamm.

e B ouepeab MOXHO BKNOYaTb XpOMaTOrpammbl, UCMOMb3YIOLIME pasHble MeToAbl, HO hannbl 3TUX
MEeTOA0B A0MKHbI ObITh 3anncaHbl B 04HOM KaTanore.

PeXXum ncnonHeHus
B pexume ucnonHeHus Bce koMaHabl MeHto ®awn, MNpaBka n Tabnuua HeakTuBHblL. B MeHio

YnpaBneHue akTMBHa Tonbko komaHaa Mayaa.
Mpwn BbINONHEHUM KOMaHAbl YnpaBneHue/llay3a nnun HaxxaTum KHOMKK @ npuem TekyLlen

XpomaTtorpamMmmbl Nnpon3BoanTCA OO KOHUa, 3aTeM o4epeab OCTaHaBIIMBAETCA C OTMETKOW BbIMOSHEHNS
aToN XpomaTtorpamMmmbl 1 BO3BpaLllaeTCqa B pEXUM pedakTupoBaHuA. I'IpM 3TOM NosIBNsieTcs coobLeHne

Pepakiop o4epenen =

i E:'Program Files\Wmpersandidy neTiHpom 1 7\ METHODS sample gue

Oyepelt NPHMOCTaHOENeHE!

Mocne aToro B pexvMe pedakTMpoBaHMs NoNb3oBaTeNb MOXET BbINOMHUTL 3 AeACTBUS.
e [poOomKuTb UCMOSTHEHNE OYEPEAM CO CEAYHOLLEN XpoMaTOrpaMMbl, Haxkae KHOMKy Myck.

npOﬂ,Oﬂ)KMTb ncnosrnHeHne o4epenn, noBTOPMB MOCIEOHKK XpomMaTorpamMmmy: Bbl6paTb KOMaH4y
yl'lpaBneHVIe/OTMeHVITb nocregHumn 3anycCK, 3aTeéM HaXXaTb KHOIMKY I'chK. Takum crnocobom MOXHO

nocrnefoBaTesibHO OTMEHWUTb Pe3yrbTaTbl HECKOMbKUX aHaNM30B.
e 3anyctutb ovepeb cHavana: HaxaTb KHOMKy Copoc, 3aTeM HaxaTb KHOMKy Myck.
[na ocTaHOBKM Tekyllei XpoMaTorpamMMbl WCMONb3yeTcs COOTBETCTBYHOLLAS KHOMKA B OKHE

nporpammbl MynasmuXpom. Mpn 3TOM OCTaHOBIIEHHas XpoMaTorpaMma 3anucbiBaeTca Ha AMCK, HO 6e3
OTMETKM BbINOMHEHMA B Tabnuue ouepeau, oyepedp Takke aBTOMaTUYECKM OCTaHaBnMBaeTcs WU

nepexognT B peXnm peaaktmpoBaHUA.

3anyck nporpammbl Anst paboTbl C NakeToM
[ns Toro 4to6bl OTKPLITL TAabnKULUy NakeTa, BbINONHWUTE criedyloLlee.

Bongute B pexum nakeTHoro nepecyeta (cMm. pasgen KosuyecmeeHHbIlU U Ka4ecmeeHHbIU aHanu3
/Mpouenypa rpagyvpoBKK: BTOpOK 3Tan/ABTOMatuveckas rpagyvpoBka C WCMONb30BaHMEM paHee

MOSYyYEHHBIX XpOMaTorpamm).
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MakeTHe nepecyer: C:\MynstnXpom 1.7x\DATA\drp.bar

lMlcnonezoeaTe METOA W3 daina | 1 (g22491346) 0.2-1ppm Stdl ﬂ
ANs nepecyeTta

OTKPEITE NpHMER OTKPEITE BCE dafnk |

[v MepecuutaTs 0BpYHLE

PenakTHpoEaTs Tasnuuy ‘

[v' MepecunTate [EaoYUPDBOHHEE
[ OBHOBWTE ¢k MeTons B karanore <METHODS nocne nepecueta
Pesar nepecueTa

[ MNepepasmeTHTE PenakTUpOESTE NAPaMETHE HAZMETKM |

[ MNeperpaogyposare

[ Topeko nepecumTare

[~ WaMEHUTE NacnopT FPepskTMpoBaTs 0acnopT ‘
[v 3MeHWTE BUA XpOMAaTOrparMMel PenakTipoBate g1a
CozAsHWE 0TYeTa

[ HanewataTts oTuet PenaKkTHpoBaTE onuMK oT4eTa ‘
[T CratHcTuka OnUMH CTATHCTHKH ‘

MepecyeT | OShBELHHHTb| S8KpEITE | Crnpaeka |

e Haxmurte kHonky PegaktupoBatb Tabnuuy. OTkpoeTcs okHO Pefaktop nakeToB, cogepxallee Tabnuvuy
nakeTta, BblOpaHHOro Ansi nepepac4yeTta.

= Pe pakTop naketoe - C:\Program Files\Aimpersand Ltd\WynomuXpos 1. 7DATAexample. bar g@

Main MpaEka ¥npaeneHwe Tatnuua (oMols

KoamiecTen r . i)
¥pomaTonamma | Merog Hraa Mz npodk Ogeer PazeegeHue KOMWYECTED | CTEHOAPTHOMD Tpa.clg P Hupo 1| Whgo 2
EELWECTES oA
1 1b011500.chuw learn.mbw | gradl 1 1 1 1 100 1
2 1b011501.chw learn.mba | gradz2 1 1 1 1 100 2
3 1b011502. chww learn.mba | grad3 1 1 1 1 100 3
4 1b011503.chw learn.mbw | gradl 1 1 1 1 100 1 w
4 >

NMonsa Tabnuubl naketa
OT1nuuma Tabnuubl nakeToB 0T Tabnuubl oyepeaen COCTOAT B CeAyOLEM:

pobasneH ctonbeu Xpomamozpamma;
OTCYTCTBYIOT CTONOUBI MHXekyul n CoenaHo.

OcHoBHasa MHdopMauua o nonsax npusedeHa B pasgene lMons Tabnuubl o4epedu. B HacTosALEM
pasfene codepxXaTcs OOMONMHUTENbHbIE CBedeHUs 06 0COBEHHOCTAX peaakTMpOBaHWs 3Ha4YeHun none,
OTHOCALLMXCS K 3anvcaHHbIM Ha AUCKe 3aBepLLUEHHbIM XpoMaTorpammam.

Xpomamoezpamma Ums danna xpomartorpammbl (none OaHHble okHa Macnopt/O6wme). He
pedakTupyeTcs.

Memod MeTog, ncnonb30BaHHbIA Npy perncrTpauum n obpaboTke xpomaTorpammel.
He pepaktupyetcs.

Nms [MpounsBonbHbIE N3MEHEHNST TEKCTOBOW MHOPMaLNN.

Ne ripobupku 3HaveHne pedakTupyeTcs TONMbKO AN UCMpaBleHns oWwMbOoK Npu nepBoHa-
YanbHOM BBOJE [aHHbIX B NacnopT XxpomaTorpaMmmbl

Obbem To xe

PaseedeHue To xe

Konuyecmso To xe

Konuyecmso To xe

cmaHOapmHo20
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seuwiecmsa

padyuposoyHasi moyka  MOXHO WcCMonb3oBaTb AN U3MEHEHUs Habopa rpagyvpOBOYHBLIX XPOMaTo-
rpamm. OHOBPEMEHHO AOMMKHbI BHOCUTBLCSA COOTBETCTBYIOLLME KOPPEKTMBbI
B Tabnuuy KOHUeHTpaumini  ucronb3yemoro MeToga. Homepa
rpagyvpoBOYHbIX TOYEK HE JOMKHbI NOBTOPSATHCH.

UHbo 1 [Mpoun3BonbHbIE N3MEHEHUSI TEKCTOBOW MHAbOpMaLnm
UHpo 2 To xe

MeHI0 1 naHenb UHCTPYMEHTOB OKHa Pep,aKTop naketToB

MeHto 1 naHenb MHCTpymeHTOB OkoH PepgakTtop naketoB 1 Pegaktop oyepeneun obnagator
3Ha4NTENbHBbIM CXOACTBOM. [MonHOCTLI0 coBnaaaoT MeHo @ann 1 Momouwb. MeHto MpaBka oTnuyaeTcs
TONbKO OTCyTCTBMEM KOMaHAbl KonupoBaTtb. B MeHio Tabnuua BKNOYEHbI TONBKO KOMaHAbl YBeNMYUTb
n PaamHOXuUTb. MeHIo YnpaBneHue B okHe PegakTop nakeToB He ncnonb3yetcd. [lencrteme Bcex
KOMaH[ 1 KHOMOK aHanornyHo TakoBblM Ans okHa PepakTop oyepeaewn (cM. pasgen 3anyck npozpaMmbl
dns pabomsi ¢ oyepedbro/Pexxum pedakmupoeaHus Tabnuybl oyepedu).

JononHutenbHas o6pabdboTka xpomaTtorpamm

B cucteme MynbmuXpom npeaycMOTpeH psa AOMOSNHUTENbHbLIX BO3MOXHOCTeW 0bpaboTkun 3aBep-
LUEHHbIX XpomaTtorpamm. COOTBETCTBYIOLLME KOMaHAbl CrpynnuMpoBaHbl B NOAMEH0 JONOMHUTENbHO...
meHio ObpaboTtka. B Hactoswem pasgene onucaHbl BCe KOMaHAbl 3TOr0 MOAMEHIO, KPOME MyHKTOB
Faycc-pasnoxeHue n ®aKTOpHbLIN aHanu3, KOTOpble onvcaHbl B pasgenax MHmeepuposaHuellaycc-
annpokcumayusi xpomamoezpaghudeckux nukoe n MHoz2okaHanbHble xpoMmamozpamMmbl/O6pabomka
MHO20KaHalIbHbIX XpomMamozpaMmm/PaKkmopHbIlU aHa/nu3 COOTBETCTBEHHO.

Bo Bcex cny4vasix, korga npoucxoamuT U3MeHeHWe YUCIIEHHbIX AaHHbIX, XpaHUBLUUXCA B channe xpo-
MaTorpammbl, Ha 3KpaHe OTKPbIBAETCA OKHO HOBOMW (HECOXPaHEHHOW) XpOMaTorpammbl, MpU 3aKpbITUM
KOTOpOro npeanaraeTca 3annucaTtb HOBbIN hann.

BblyecTtb

Mpouenypa BblyecTb npefHasHayeHa AN BblYUTAHMA OOHOW XpomaTorpammbl U3 Opyron, Hanpu-
Mep, C Lenblo komneHcauun dgoHa. OHa OOCTYMHa TOMbKO B TOM Criy4ae, ecrin OTKPbITO HE MeHee 2 Xpo-
martorpamm. Onsg nonyyeHus Gonee TOYHbIX Pe3yNnbTaToOB PEKOMEeHOYeTCs Npou3BOAWTb BblYMTaHUe Ans
XpomaTtorpamm, MMeLLnX OAMHAKOBYO YacToTy cbopa AaHHbIX.

[na BbluntTaHus XpomMmaTtorpamMmmsbl BbINMONHUTE cneayLlee.
. OTKPOVITG XpomMatorpamMmmsbl, Haa KOTOPbIMK Tpe6yeT0ﬂ BbINOJIHUTL Npouenypy BblHUTaHUA.

e Cpaenainte aKTMBHbIM OKHO TOM XpomMaTtorpammbl, U3 OaHHbIX KOTOpOVI Tpe6yeTc;| npon3BecTn BblHUTA-
HMe, LWernkKHYB MbILbIO MO ero 3arosyioBky.

¢ Bbibepute komaHgy Ob6paboTka/ononHuTtenbHo.../.Bblyectb. OTkpoeTcsi okHO BblyecTb xpomarto-
rpammy, cofepxallee CrimcoK BCeX OTKPbITbIX XpomaTtorpammls,

Bei4ecTs XpoMaTtorpammy

20-100ppm Std3 (dreipunk.mbu)g2291 433.CHW
2-10ppm Std2 (dreipunk.miw)g2291 41 2.CHW

KoatduneHT (-1 = cnoxenua)|]

e Bblgenute xpomaTorpaMmy, KOTOpyHo TpebyeTcsl BblMeCTb.

15 JIns MHOrOKaHANBEHBIX XPOMATOTPaMM B CITHCKE 6YIyT MPeACTaBIEHBI TOIBKO XPOMATOTPAMMBI, HMEIOIIHE
OJIMHAKOBOE YHCJIO KaHAJIOB.
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e Ecnu tpebyeTca nepeq BbINONMHEHMEM MpoLeaypbl YMHOXWTb BblYMTAEMYIO XPOMAaTorpamMmmy Ha Kakow-
Mmoo koadPULMEHT, oTpeaakTMpynTe 3HadveHne B none KoadpcpuumeHT BblUMTaHUSA, MO YMOYAHUIO
paBHbli 1. B 4acTHOCTW, MOXHO MPOWU3BECTU CINOXEHWE XpoMaTorpamm, YCTaHOBMB KOI(PULIMEHT,
paBHbI —1.

o Haxmute kHonky BblyecTb. OkHO BblyecTb XpomaTorpaMmmy 3aKpoeTCsd, a Ha MecTe OKHa MCXOOHOM

XpomaTtorpaMmbl MOSIBUTCS OKHO C pe3ynbTaTOM BblYMTaHUS, MMEIOLLEe 3arofioBOK HECOXPaHEHHOW
XpomaTtorpamMmbl.

e [1n1s TOro 4TOGbI COXPaHWUTL PE3yrbTaT BblUUTAHMS, HaXMIUTE kHOMKy [l 1nv noaTBepauTe CoXpaHeHWe
Mpu 3aKpbITUKX OKHA.

CxaTtb

Mpoueaypa CxaTb NpegHasHayeHa Ans cokpalleHus obbema XpaHUMOn XpoMaTorpadnyeckon nH-
dhopmMauumn nytem 3amMeHbl 3Ha4YEHUIN AMsi HECKOMBbKMX TOYEK HA OJHO YCPEAHEHHOE B Tex cryyasx, koraa
nogpobHas uHdopmauns aBnseTca n3bbiTodHoN. CxaTne 3aBepLUEHHOW XpOMaTorpaMMbl SKBUBANEHTHO
YMEHbLUEHMIO YacToTbl cbopa AaHHbIX NPU NpuemMe XxpomaTorpaMmmebl.

[na cxaTtua XpomaTtorpamMmmbl BbINOJIHUTE clieayloLlee.

e Buibepute komaHaoy O6paboTka/dononHuTtenbHo.../CxaTtb. OTkpoeTcsi okHO CkaTue Xpomarto-
rpamMmbl, cogepxallee MHPopMaLMIo O YACHE TOYEK B CAMOM Y3KOM MUKE W Npeanaraemyto BENMYUHY
cxatus.

CaTHe XpoMaTorpamMmsl

Bl mMoxeTe COKPATHTE HHMCND TOYEK B
XROMATArPEMME NYTEM Mx CYMMWPO0BaHKA

PekoMeHAEUWA MCXOAWT M2 TOMD, UTO HE
NOAYWHEHHY CEMOMD Y3KOra MAKa A0MKHD
npkxoadTeca 15 Tavek

B carmom yzkom nuke 53 Touek

FekoMeHnoBaHHEIR JenHTenk |3
Ok | OTMEHE ‘ Cnpaeka

o OTpepakTupyinTe, ecnu TpebyeTcs, 3HadeHue B none CxaTue. MNpegnaraeMoe No yMonyaHuio 3HaveHne
o6ecneunT okono 30 Touek B caMOM Y3KOM MUKe.

e Haxmute KHOIMKY OK. OkHo CxaTue XpomaTtorpamMmbl 3aKpoOeTCH. 3aKpoeTCA, a Ha MeCTe OKHa Ucxoa-
HOW XpoMaTtorpamMmmbl NOABUTCA OKHO C pe3yrnibTaTOM CXaTud, MMerllee 3arosioBokK HeCOXpaHeHHOIZ
XpomMmaTtorpamMmmsbl.

Ecnun 6bino NMPpMMEHEeHO CXaTne He MeHbllee, YeM 6bIn0 YCTaHOBJIEHO NO yMOJ14YaHuio, Npu NOBTOP-
HOM OTKpbITUM 3TOr0 OkHa B norne Cxatue OydeT CTOATb 3HayeHwe 1, o3Havarwowee, YTO ganbHenwee
cxatune He pekoMeHayeTcA. Nocne BbINONHEHUSI npouenypbl CcXatna naMeHAaeTcda napameTp ,D,enMTenb
yacToTbl Ha nucte UsmepeHue (cm. pasgen Hacmpolika Memoda) — UCXOQHOE 3Ha4yeHne YMHOXaeTcs
Ha BENUYUHY CXaThs.

[NepeBepHyTb!
I'Ipou,ep,ypa I'IepeBepHyTb npegHa3Ha4vyeHa anda M3MeHeHua nondapHOCTU curHana, ecnm Bce Unm
OonblUas YyacTb NMKOB UMeeT oTpuuaTesibHYyH NONAPHOCTb.

e [1na cmeHbl monapHOCTM curHana Beibepute komaHgy ObpaboTka/fononHutensHo...! MepeBepHyTh!
B okHe xpomaTorpammbl C MCXOOHbIM 3arofioBKOM OydeT mpefdcTaBrneH nepeBepHyThi rpadumk. MMpu
aTOM B OkHe HacTpoiika cbopa AaHHbIX (CM. YcmaHoeka u Hacmpolika, pazgen Owunbka! UcTouyHuk
CcCbINIKn He HanaeH./Owwuoka! UcTouyHUK ccbinkn He HamgeH./Owubka! McmoOYHUK CCbINKU He
Hali0eH.) B CNuCKe KaHanoB MeToda 3HaK MIC, CTOAWMA nepen yKasaHHbIM B CKODOKax BEpPXHUM
npegenoMm M3MepsieMoro CurHana, M3MeHuTCs Ha MuHyc, a B Tabnuue kaHanoB okHa HacTtpowmka
meTopAa B syerike VIHBepcua nossuTcsa 3HadeHue [a.

MpumeHeHne npouenypbl NMepeBepHYTb HE NPUBOANT K NOTEPE AAHHBLIX U OTHOCUTCS K U3MeHe-
HWSIM HACTPOMKM MeToAa, NOSTOMY COXpPaHEHUE MHBEPCUMM NMPON3BOAUTCA TaK, Kak 3TO ONMCaHO ANs n3me-
HEeHW MeToda B pasgene Palsbl XxpomMamozspaMm.

Ypesartb xpomatorpammy

Mpouenypa YpesaTb XxpomMaTorpamMmMmy npegHasHadeHa ofis yaaneHus nycTbiX y4acTKOB B Havane
1 B KOHLIE XpOMaTOorpamMmmei.

Ons ype3aHua gaHHbIX BbINOJTHUTE cneayioulee.
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o Bbibepute komaHay ObpaboTka/ononHutensHo.../Ype3atb xpomatorpammy. OTKpOeTCs OKHO Ype-
3aTb AaHHble XpPOMaTOrpaMMbil.

Ypesarb AaHHbIe XpoMaTorpamMmmel

BISEOMTE HYKHYH YECTE ARHHBIX:

ar a0 |25.666?

[ 3anomMHuTE BpEMS CTApTE
| COEWHYTE BpEMEHS KOMMNOHEHTOE

[~ COEWMHYTE BpEMEHS. COSEITHA

[0]:4 | OTtrMeHa |

o BeeauTte HoBble 3HAYEHUS ANsl HAYaNbHOM U KOHEYHOW TOYKN XpomMaTtorpamMmmbl B NoJid OoT 1 AO.

o Bbibepute Tpebyemoe 3HaveHue naxkka 3anOMHUTbL BpeMs cTapTa:
*

d)]'la)KOK yCTaHOBJ1EH (I'IO YMOJ'I‘-IaHI/II'O) — HadvanbHbIN y4qyacCTOK yaandeTcd, HO COXpaHAeTcA
ncxogHasaA nNnpmB4A3Ka no BpeMeHwU;

¢ (pnaxok He yCTaHOBMEH — HayanbHbIA Y4acTOK yaansieTcss U xpoMaTorpaMma HavvMHaeTcsl C OT-

meTkn 0 (BBOOMTCS BpeMeHHasi Nonpaska, paBHasi BENMYMHE, YCTaHOBIIEHHOM B Morie OT).

o Ecnu BBOgUTCA BpeMeHHaaA nonpaBka (d)]'la)KOK 3anomMHUTb BpeMA cTapTa He yCTaHOBJ'IeH), €€ MOXHO

TakkKe y4deCTb ONnA BpeMeHU yaepXmBaHUA KOMMOHEHTOB, a TakKkKe cobbITnn MHTErpnpoBaHuaA, ecrnu
TakoBble ObINM 3a4aHbl.

¢ [ins Toro 4ToObl BECTW MOMpPaBKy AN BPEMEH YAEPXKUBAHUSI KOMMOHEHTOB, YCTaHOBUTE (HNAXOK

CﬂBVIHyTb BpemMeéHa KOMMOHEeHTOB.

¢ [ns Toro 4ytobbl BECTW MONPaBKy ON11 BPEMEH COObITUIN MHTErpUpPOBaHMWS, YCTAHOBUTE (OraXKoK
COBMHYTb BpeMeHa COObITUN.

e Haxmute kHonky OK. OkHO Ype3aTb AaHHble XpoMaTorpaMMbl 3aKpOeTcsl. 3aKpOoeTcsl, a Ha MecTe

OKHa WCXOAHOWM XpomaTorpaMMbl MOSIBUTCS OKHO C pesynbTaToM CXKaTusi, MMeloLlee 3arofloBoK Heco-
XpaHeHHON XpoMaTorpammbl.
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OTyer

B nporpamme MynsmuXpom npegycMoTpeHa npoueaypa Bblgadym omyema, No3BOnsiowas BbIBECTU
pe3ynbTaTtbl BbINOMHEHHOrO aHanu3a Ha 39KpaH, Ha npuHTep unu B cdann. CosgaHve oTveTa aABNAeTcs
CYLLIECTBEHHbIM 3TanoM XxpomaTorpaduyeckoro aHanusa, Tak Kak nocne 3aBepLueHUss XpomaTorpammbl
aBTOMATUYECKM pPacCCYUTLIBAOTCS TOMbKO MNEpBMYHbIE MapaMeTpbl: BbICOTa M Mfowagb Ans Bcex
NOEHTUMULMPOBAHHLIX MUKOB, @ Takke KOHUEeHTpauus KomnoHeHtoBl® (cm. paspen Ta6nuua
nukoe/KoHuyeHnmpauyusi). Bce octanbHble pacyeTbl NPOU3BOAATCH TOMBKO Mpu co3gaHum otyeTta. Kpome
TOro, B OT4YETE CBOAUTCH BOEAMHO BCHA MH(POpMaLMs O BbINONTHEHHOM aHanuse, paHee NpeacTaBneHHas B
pas3nMyHbIX OKHax: cBeaeHus o npobe, napameTpbl XpomaTorpadmyeckoro npouecca, cbopa n obpaboTkn
OaHHbIX 1 T.M.

Mporpamma MynsmuXpom nmeeT rmbkyto CUCTEMY HACTPOMKM ¢hopmama oTyeTa, MO3BOMSIOLLYIO
nNpoBOAMTbL 3Ty Npouenypy Kak HeMOCpeACTBEHHO nepen Nofny4YeHneM oTyeTa, Tak U 3apaHee, 3anvcbiBas
Tpebyemble onuum B (parinax xpomatorpamm, arnax MeToAoB, a Takke B creuumanbHbix dannax
wabnoHoe omyema (cM. pasgen LlabnoHbl omyema). Hactpovika opmaTta oTyeTa NpovM3BOAMTCA B
cneumanbHOM okHe Onuum oTyeTa.

OnuMH oTHeTa @
PR G WadnoH: |RUSSIAM.BTT - PenakTHpoEaHue
v O6wwe

k.uy1a HEMPAEMTE OTYET
¥ Mpatia v Jkpan [~ Opwrep | Tain  Mpocworp
¥ KanoHka
Printer: | J
¥ 3moent
T atAuLa NHKOE
I T Meron pacvera: |{gconcrian koerTRau = |
¥ Tafinuua nukos n )
OpALOK MEYaTH: ’m
™ Karamerrapui
i v
DNpyrue pasgens oryera I Cpynne
I~ KypHane GLP g ™ Besurora
I Wamepetue Paspenrens:  |TMpofien - Tatynarop: |2
I” Pasmerka apateTpel NEYSTH B gakin
[~ pagyqpoeka K.aranar: Wria afina:
[ Tafinuua komnaHeHToE
[ Pea-Tbl rpagyyposku P J
I Tabnuua kaHanos Koouposka v
[ CrexTp. oTHOWEHWS I-|D°r|3ﬁr""'1‘5|
CrpaHuua... | OTuer | MNpuRATE | DOTreHa | LCnpaexa

HacTpouka onuun otyeTa

e [Ina Toro 4toGbl HacTpouTb dopmaTt OT4eTa Ans OTKPbITOM (TeKyllen) XpomMaTorpammbl, BbIMOMHATE
crnepytoulee.
+ BbibepuTe komaHgy ObpaboTka/Bbiaath oTtyeT, MeToa/HacTporka oTyeTa unm HaXXMmMTe KHOMKY
. OTkpoeTcsa okHo Onuuun oTyeTa.
¢+ Ecnun TpebyeTcsa ycTaHOBUTBL OMuUMK, 3anucaHHble paHee B danne wabnoHa, Bbibepute HyXHbIN
dhaiin B cnucoyHom none LlabnoH. B aToM cnyvyae pefakTupoBaHMe OTAENbHBIX ONUUA OTYETA He-
BO3MOXHO, KpoMe Bbibopa onuuv Kyaa HanpaBuTb oTyer.
¢ Ecnn Tpebyetca npoBecTM YCTAHOBKY OTAENbHbIX onuui, BbidbepuTe B none LabnoH
creumanbHbli hann russian.rtt (unu english.rtt Ans cosgaHusa oTyeTa Ha aHrMMMCKOM A3bIKe) U Janee
BbINOSTHUTE HEOOXOAMMbIE HACTPOWKM:
BblOepuTE YCTPOWCTBA (CM. pa3nen Bbibop ycmpolicme Osisi ebieoda omyema), Ha KoTopble
OyZeT BbIBOAUTBCA OTYET, ycTaHoBMB hniaxkkn Kyaa HanpaBuUTb OTYeT;
BblOepuTe pa3genbl otyeTa (cM. pasgen Boi6op pa3desroe omyema);
HacTpoWTe napameTpbl Tabnuusl nukos (cM. pasaen Tabnuya nukos).
¢ Haxwmute kHonky OTYeT Ans HemMeasnieHHOro MonyyYeHus oTyeTa wnu kHomky [MpuHATL Ond
COXPaHEHMUS NPUHATBIX U3MEHEHU 1 3aKPbITUS OKHa 6e3 Bblaayun oTyeTa.

16 B cooTBeTCTBHH ¢ IpayHpOBKO, a IPU €€ OTCYTCTBUU — UCXOJs U3 3HaYeHHil (hakTopa oTkInKa B Tabamme
KOMIIOHEHTOB.
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e [lns TOro 4tobbl HacTpouTb hopmaT oT4yeTa Ans COXpaHeHust UX B dpanne LwabnoHa, BbINOHUTE
cneaywouee.
¢+ Bbibepute komangy Hacrtpownku/HacTtponkm otyeta Ha naHenm WUHCTPYMEHTOB rNaBHOrO OKHa
Unu HaxmuTe kHonky PepakTupoBaHue B okHe Onuum otyeTta. OTKpoeTca okHO OnuMmn oTyera,
MoancuumnpoBaHHoe gnga co3gaHus danna |Lua6n0Ha|.

Oonymm oT4eTa
Pesieme orers Watnos: RUSSIANATT
I Osuse B |
Kyaa HaNpaEWTL OTYeT
I MNpoda Inpan L]
I Konoka/Kaminsp Mo |defatlp]im ,ﬂ
I~ 3mwerr/Tas/Papes
Tadmua mos
I~ Tpadwix -
Meron pacuera: I36KaSHDH _j
[~ Tafnuua nukos
TMopraok nevari: II'Ic- MK at ;]

I KormeHrapui ™ Dryer o Boex nkkag

i montuer | Cpynnes
r— Opyrue pazgens orueta—— L‘ L

[~ Besurora

I~ KypHane GLP Pasnemrens: ~| Tadynarop: |8

I~ Wameperue

r—MapameTpe nesary 6 $ain
I~ Pasretka

™ Mpanuqpoeka Karanor: | Wi wasine:

™ Tafinua KornoHeHTos
Pexart % Mepenucare

I~ Tadnuua kaHanos Koaupoeka
I Criektp. oTHOWEHMA I'Imrpm[

CrpaHuua... | Load... | Save az.. I ;oxpam«rrbl OtmenHa | ;npaeka|

¢ Ecnu B ka4ecTBe OCHOBbI MPUHUMAETCS Kakon-nmbo 13 cyLecTByoLWwmux (annos wabnoHom, 3arpy-
3uTe ero, HaxxaB kHomnky 3arpy3uTb (Load) v BeiGpaB daiin B OTKpbIBLUEMCS OKHe. [1pn aTom ycTa-
HOBKM B OkHe OnuMun oT4yeTa U3MEHATCSH COOTBETCTBYHOLLMM 0OpasoMm.

¢ [lpoBeanTte Tpebyemyto HACTPOWKY ONLMIA:

BbIGepuTe ycTporncTea (cM. pasgen Boi6op ycmpolicme 0ns ebieo0a omyema), Ha KoTopble
OyOeT BbIBOAUTLCS OTYET, YCTaHOBUB chnaxku Kyaa HanpaBUTb OTYeT;

BblbepuTe pasgenbl otyeTa (cM. pasgen Boi6op pa3zdesioe omyema);

HacTpoliTe napameTpbl Tabnuusl nukos (cM. pasaen Tabnuya nukoes).

¢ BanuwwuTte dann wabnoHa, HaxaB KHoMKy CoxpaHUTb Kak (Save as).

™ PesTel rpagyposku

Bbibop pa3aenos otyeTa

Paszgenbl, cogepxaline onpeaeneHHbiM 06pa3omM CrpynnuMpoBaHHY MHpopMaUuo, MOTYT LIENTMKOM
BKITOMATBCS UMM UCKINIOYATbLCA M3 OTYEeTa NpY ero HacTporike M3 okHa Onuumu oT4yeTa. MIameHeHus BHYTpU
pasgenoB BHOCATCS TOMbKO Npy pedakTupoBaHuu rtt-pavina (cm. MpunoxeHue 4).

e [1ns Toro 4ToObI pasaen Obin BKIOYEH B OTYET, YCTaHOBUTE (PraXKoK PSAOM C €ro Ha3BaHMEM.
e [1ns Toro 4ToObI MCKMNIOYNTL Pasgen 13 oT4eTa, OTMEHUTE YCTAaHOBKY dhnaxka.

Pa3penbl oTyeTa

B obnactn Pasgenbl oTyeTa 06beanHeHbl dnaXkn BCex pas3aerioB, KOTopble coaepXaT uHdopma-
umo cobcTBeHHO 06 aHanu3e, He CBSI3aHHYI0 C OCODEHHOCTAMM npuema u 06paboTKM AaHHbIX CUCTEMOW
MynsmuXpom. B nx ymcno BxogaT pasgensl, umetowme 3arofioBkn nuctos MNMacnopTta xpomatorpammbi:
O6wme, MNMpoba, KonoHka, dntoeHT, KoMmmeHTapun, KOTopble cogepxaT, B OCHOBHOM, UHopmauunio u3
OOHOMMEHHBbIX pasfdenos, a Takke pasgensl Mpadumk (rpacduk xpomatorpammel) 1 Tabnuua NUKOB, B KO-
TOpYIO BKINIOYEHbI BCE pe3ynbTaThbl BbINOMIHEHHOrO aHanusa (cM. pasgen Tabnuya nukos).

Opyrve pasgensbi oTyeTa

B obnactb Opyrune pasgenbl ot4yeTa o6beanHeHbl (hraXkku pas3aerioB, KOTopble coaepxaTt AOMOSHM-
TENbHY MHPOPMALIMIO, KacatoLLyoCcs npuema u 00paboTkM AaHHbIX cucTtemorn MynbmuXpom.

XKypHan GLP BCe 3anucu, cogepxalimecs Ha nuctax XypHan metoga v XypHan AaHHbIX
okHa MacnopT
UsmepeHue napameTpbl HaCTPOMKN MpuMemMa AaHHbIX, YCTaHOBMEeHHbIe Ha nuctax Usmepe-

Hue n PunbTpbl okHa HacTponka metoaa
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Pasmemka napamMeTpbl HaCTDOIZKM npouecca MHTErpnpoBaHnA XpomMmaTtorpamMmmsbl,
YCTaHOBJIEHHbIE B ANANIOrOBOM OKHe ﬂapameprl pasMeTKun

'padyuposka obLpme napameTpbl, yCTaHOBMNEHHbIE B AManoroBom okHe KOMNoHeHT, a Takke
dopmynbl, 3agaHHble Ha nucTe PopmMynbl okHa HacTpomnka metoaa

Tabs1.KOMIOHeHMos8 Tabnuua KOMNOHEHTOB

Pe3-mbl epadyuposku BCe AaHHble, cogepxalimecss B okHe KOMNoOHeHT, Bkno4vas rpagympoBOYHYIO
KPUBYIO, ANSi K&XXKAOro KOMMOHEHTa (MevaTtaloTcsl Ha OTAENbHbIX CTPaHMLax)

Tabnuya kaHanos cnocob hopMMpoBaHUSA BbIYMCASIEMOrO KaHana (3HayeHue B none dopmyna

Ha nucte ®opmynbl okHa HacTpomka meTopa); Tabnvua kaHanoB, Nnpeacras-
neHHasa Ha nucte KaHanbl okHa Hactpomka metopa; AononHuTenbHas
nHdopmaums ans KaXkgoro NCMNonb3yemoro KaHana: Lwym,
cpeaoHeKkBagpaTUYHOE OTKMOHEHWE W pasmax (MUK-K-MukKy) CcurHana, a takke
apend 6a3oBOM NUHUK, BblpaXeHHble B guckpetax AL n B BbiGpaHHbIX
dhmsmyecknx egnHMLAX OTKIMKA AN KaXAoro kaHana (0 Metofax pacyeTa 3Tux
BENWYuH cM. lpunoxeHue 7)

Criekmp.omHoweHus1 OTHOCUTESbHbIE OTKMMKX MO BCEM KaHamam Xpomatorpammbl Ans BCEX MUKOB,
BKIIOYEHHbIX B Tabnuuy NUKOB (3a eauHuuy NPUHMMaeTCs OTKIIMK ONOPHOro
KaHana, BblIopaHHOro B AManoroBom okHe KOMNOHEHT).

Tabnuua nukos

Tabnuua NUKOB SIBNSAETCA OCHOBHOM YacTbio OTYETA, CoAepKalleln Bce pe3ynbTaTbl BbINOSIHEHHOIO
Xpomartorpadu4eckoro aHanusa.

Cton6bubl Tabnuubl NMKoB

B ctonbuax Tabnuubl NMKOB NpeacTaBrieHbl pe3ynbTaTbl U3MEPEHVIN N Pac4eToB, BbINOMHEHHbIX
nporpaMmon, a Takke MHgopmauus, BBedeHHas nonb3oBatenem B Tabnuuy KomnoHeHToB. Habop
cTonbuoB, BKMOYaeMbIX B Tabnuuy, 3aBUCUT OT Bblibopa mMemoda pacyema (cM. Aanee pasgen Bbi6bop
memoda pacyema u 3adaHue napamMempos).

Kpome cTpoK, COOTBETCTBYIOLUMX NWKaM, B KOHLe Tabnuubl BKIOYAETCst UTOroBas cTpoka (OT Hee
MOXHO OTKa3aTbCsl, ycTaHOBMB (hraxok Bea utora). B aTolt cTpoke npeacTaBnsaoTCs cymMMapHble, cpea-
HVME MNKM MaKcUMarbHble 3Ha4YeHMs NS kaxgoro ctonbua. MtoroBas BenuumHa onpegensieTcs, kak npa-
BWIIO, TOSbKO C YY4ETOM 3HAYEHWUIA AN MUKOB, BKIOYEHHBIX B Tabnumuy, HO AN HEKOTOPbIX CTONGLOB y4K-
TbIBAOTCH BCE MUKW XpOMaTorpammel, MOSTOMY B ONMCaHMM KaXaoro cTonbua ykasaHo, kak onpegensietcst
UTOroBas BENUYMHA U Kakune NuUKK Npu 3TOM YyUYUTbIBAKOTCS.

Mpun pacyeTe BbICOTbI, NIIOWAAM U KOHUEHTpauum B % UCMNOMb3yeTcst HOPMUPYIOLLMI KO3hdULneHT
NORM, paeHbiin fone BellecTsa, cOCTaB KOTOPOro AOHKEH BbITh OnpeaeneH npy BbINMOMHEHWU AaHHOMO

aHanu3a, oT obuwero konuyecTBa BewlecTBa B npobe (B %). OToT koachduUMEHT BBOAWUTCS B rMone
Hopmuposka Ha nucte MNMpoba okHa MacnopT 1 no ymonyaHwuio paseH 100.

B Tabnuuy nMKoOB MOryT ObITb BKIMIOYEHbI CriegyoLme ctonoubl.

Homep

Homep komnoHeHma B Tabnuue KOMNOHeHTOB, ecnu B none Mopagok nevyaTtu BbiGpaHo 3HadveHue [lo
KOMIMoOHeHmam, Unu HoMep ruka Ha xpomaTorpamme, ecrnu BbiGpaHo 3HadeHnue [1o nukam (cm. pasgen
Bbi6bop mMemoda pacyema u 3adaHue napamempos). /ToroBas BenuuMHa nokasbiBaeT obllee
KONUYECTBO CTPOK, BKMIOYEHHbIX B TabNMLy.

Bpewmsi yOepkueaHusi

BpeMﬂ (VIJ'IM 06'beM) yaepXxneaHna nuka th. NToroeas BenuumHa COOTBETCTBYET MPOAOIDKUTESIbHOCTU
XpomMaTtorpamMmmebl.

AY

2% Bo Bcex Tabnuuax OTyeTa [Ans BENMUMH, M3MEPSIEMbIX B €AMHULAX YOEPKUBAHUSA, UCMOMb3YOTCS
OOHM U Te e eAuHWLbI, 3aAaHHbIe B okHe UaeHTudukaums.

lMonywupuHa

LLnpuHa nukoB Ha NONOBUHE BbICOTHI Wn|5o (B Tex e eguHMLax YTO U Bpems ydepxueaHus ).

MNToroeas BennynHa paBHa cpeaHeMy 3Ha4YeHuto NoNnyLwnpuHbl Ana BcexX NUKoB, BKITKOYEHHbIX B Ta6nmu.y.
Bbicoma

Bbicota nuka Hn. EQuMHMUBI yKasbiBalOTCA B COOTBETCTBUM C YCTAHOBKOW Ha nucte KaHanbl OkHa
HacTtpowka meTtoaa Anga KaHana, no KOTOPOMY NPOU3BOAMTCS pa3MeTka, ycTaHOBMeHHoMy B none KaHan
B okHe lMapameTpbl pasMeTKu.
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WTorosasi BennymHa paBHa CyMMe BbICOT BCEX MNMUKOB, BKITIOYEHHbLIX B Ta6nmu,y.

Bbicoma %
HopmuposaHnHas Bbicota nuka Hn%0, Bbiuncnsemas no gopmyne

H, %= NORM - 10

> Hi
rne NORM — Hopmupylowmin  KoauUMEHT, a CyMMMpPOBaHWE MPOU3BOAUTCA MO BCEM MNMKaM
XpomamozpamMmbi.

WToroBas BenuMuMHa paBHa CyMME HOPMMPOBAHHbLIX BbICOT AMs BCEX MUKOB, BKIKOYEHHbIX B mabnuyy.
Takvum obGpasom, ecnu B Tabnuuy BXOASAT 8Ce MUKW UMM yCTaHoBMNeH dnaxok OT4eT o BCex MMKax,

utorosast senuymHa pasHa NORM.

Mnowadb

Mnowanb nuka An. EaMHMLA nsmepeHnsi paBHa NPOU3BEAEHUIO eMHULbI, YCTAHOBIIEHHON ANna ocun Y, Ha
eaVHMLYy, onpedensiemylo cregylowmm obpasom: ecnu Ana ocu X YCTAHOBNEHO MUH WK  Cex,
UCMOMb3YeTCA CeK, MpW YCTaHOBKE MJ1 WNW MK/ WCMOMNb3yeTCa MK/, B OCTanbHbIX CRydYasax —
yCTaHOBMNEHHasA eAuHMLA yaepXUBaHUS.

WToroBasi BennymHa paBHa cyMmme nrowagen Bcex NMKOB, BKNIOYEHHbIX B Ta6n|/|u,y.

Mnowadb %

HopmuposaHHast Beicota nuka An0, Bbiuncnsiemas no gopmyne

A,% = NORM iiAn
rae NORM - Hopmupylowmin  KoapUUMEHT, a CyMMUpPOBaHWE MPOU3BOAWUTCA MO BCEM MNMKaM
XpomamoepamMmbl.

WTorosasi BenuunHa paBHa CyMMe HOPMUPOBAHHLIX Nowanein Ans BCEX NMUKOB, BKIIOYEHHbLIX B Tabnvuy.
Takum oGpasom, ecnu B Tabnuuy BXOAST 6ce MUKW WK yCTaHOBMNeH dnaxok OT4eT O BCexX NUKax,

ntorosas sBenunuunHa pasHa NORM.
®dakmop yOepxxueaHus
dakTop yaepxuBaHus (PakTop eMKOCTM, KoadUUMEHT yaepxusaHus) koMmnoHeHta K'n, Bbluncnsembii
no copmyne
t, -t
Ly
roe (th — to) - ckoppekTMpoBaHHOE Bpems yaepkmBaHUs KOMMoHeHTa, to — MepTBoe Bpemsi KOMOHKM (CM.
pa3gen Hacmpotlika memoOda/®opmynbi ).

WToroBasi BennymHa paBHa (baKTopy yaepXXuneaHua Ond nocneaHero nnuka xpomamoezpammabl.

Mpw BKNOYEHUM 3TOro cTonbua B Tabnuuy TpebyeTcs 3agaHne MepTBOro BpeMeH (€Crim MepTBOe BpeMst
He 3agaHo, sce K'n = 0).

K', =

PaspeweHue

PaspelieHne (KOadULIMEHT pasaeneHns) napbl coceaHux nukoB Rn, 06blYHO BbIYMCMSIEMbI MO
dopmyne

R — tn+l_tn
N =
(\Nn+1 +Wn) |60.7

YacTo ucnonb3yoTcsa Takke cnegyowmne opmynbi:

t,.,—t
R,=1177"- N+l n — eBponeiickasi chapmakonesi;

(\Nn+1 +\Nn )lSO
_ 2- (tn+l _tn)
n =
(\Nn+1 +Wn) |BL
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roe t — Bpemsa ynepxwusanus nuka; W|x — wupuHa nuka Ha yposHe X% (X=50, X=60.7), unn no
6asoson (BL); n u n+1 — Homepa cocegHUx NWKOB, HE3aBMCUMO OT TOrO, BKoYeH N N+1-bii nuk B
Tabnuuy.

B TouKax neperunba

t ‘ t

n n+1
W, 607 w,,,, 60.7
L W50 W 50
W, BL W, BL

Bce BblpakeHus OaloT CXOAHbIN pesynbTar, U MioBoe 13 HUX MOXET BbITb UCMONb30BaHO, ECNW HET crieumnarbHbIX
TpeGoBaHve Kakoro-nnbo craHaapTa. MepsBas hopmyna UMEEeT HEeKOTOpoe MPEeVMYLLECTBO B Criydae Mnoxo
paspeLLEeHHbIX MKOB. Bbibop dhopMyribl ocylLecTensieTca Ha nucte Popmynbl okHa HacTpoiiku meTona.

Pa3peLueH|/|e anga nocrnegHero nmka, a Takke nTtoroeaa BefimndnHa He BbIYNCAKTCA.

ppekmueHocmpb, TT
Uuncno teopeTnyeckux Tapenok ans nuka Nn. Beluncnsetcs no dopmyne
2
t,-H
N N = 2.7 % ,

roe th — Bpems yaepxusanusal’, Hn — Beicota, An — nnowaas nuka.

YacTto MCMNOJIb3YKTCA TakKXe cneayrouimne CbOpMyJ'IbIZ

2
t
Nn =554. VV—n — eBponerickas papmakones;
n |50
t 2
N,=16- —" | _ papmakones CLUA,
n IBL

roe Whlso — nonywmpuHa nuka, WhlsL — WwprHa Ha ypoBHe 6a30BOM NMUHWM UMM TaHreHTbl. Bce Tpu
dopmMynbl gatoT 6nmnskuin pesynbTaT AN OTAENbHO CTOSALWMX NMUKOB [Nsi CMEXHbIX (HepasgeneHHbIX) MMKOB
npeanoyTUTENbLHO UCMofb3oBaTh MNepByld OpMyny, Tak Kak BbicOTa M nfowagb M3MepsitoTcs Cco
3HAYMTENbHO MEHbLUEN MOrPELLHOCTLIO, YeM LWKWpuHa nuka. Bwibop TOM wnu wmHOW  chopmyrbl
ocywecTtBnseTcd Ha fincte @opmynbi okHa Hactponku metoaa.

MoxxeT ncnonb3oBaTbCs Takke cbopmyna ana pacyeTa 4yepes UueHTpalibHble MOMEHTbI:

17 Ecnu na nucre ®@opmy.asl/HacTpoiiku MeToaa ycTaHOBIeH (i1axok BeldecTh MepTBOe BpeMsi IpH
BhIuHcIeHnH 3 dexTuBHOCTH, B QopMynax mis pacdera s¢dexrusHoctr BMecTo th mim Mlucnonssyercs
cootserctBenno Bemmunna (In — to) wmu (M1 - 10), rne to — mepmeoe epems (cm. pasnen Hacmpoiixa
memooal @opmyvl).
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_ M2y’

" M2
roe M1 — nepBbit MOMEHT (BpeMs yaepXuBaHWUS, pacCuMTaHHOE Kak LeHTp Tsxkectu nuka), M2 — sTopoit
LeHTpanbHbll MOMEHT (02).

VToroBas BennynHa paBHa cpegHeEMY 3HAYEHUIO AN BCEX MUKOB, BKIMIOYEHHbLIX B Tabnuuy.

S¢ppekmueHocmsb, TT/m

onnyecTBo TeopeTuyecknx Tapenok Ha metp N’n ans nuka. BeiuncnsieTcs no gopmyne
K N’ B y.

, 1000
Nn:Nn'T,

roe L — anvna konoHku (B Mm), 3apanHHas B none AnuHa Ha nucte KonoHka okHa Macnopr.
MToroBasi BenuumnHa paBHa cpegHeMy 3Ha4YeHMUIO A5t BCeX NMUKOB, BKIIOYEHHbIX B Tabnuuy.

NnB3TT
MpueeaeHHas Beicota Nn, akenBaneHTHas TeopeTtndeckon Tapenke (MBATT). BuluncnsieTcs no gopmyne:
1000
h,y=L - —r—,
N, -dp

roe L — anvua konoHku (B Mm), dp - AMameTp Yactuy (B MKM).
WTtorosas BennynHa paBHa cpegHeMy 3HadeHuto NMBITT ansa Bcex NMKOB, BKMOYEHHbIX B Tabnuuy.

Mpun BkNoYeHun atoro ctonbua B Tabnuuy TpebyeTcs 3agaHWe ANWHbLI KONIOHKW U pa3mepa 3epHa cop-
GeHTa KonoHkn Ha nucte KonoHka okHa Macnopr.

CueHan/lLlym
OTHoLeHWe BbICOThI NMUKa K BennyuHe pasmaxa wyma (peak-to-peak). Beluncnsaercsa no opmyne
N H
(F/60 )y ="
6-oX

roe Hn — BbicoTa nuka, 6X — cpeaHeksagpatuyHoe 3HaueHue wyma (cMm. fMpunoxenue 7lpunoxeHue 8)

Acummempusi

AcvmMeTpus nuka asn BblumcnseTcss Ha ypoBHe 10% OT BbICOTbI MMKA Kak OTHOLUEHWE LUMPUHBLI 3a
BepwuHon nuka WTn k wupmHe nepeq ero sepwmnHon WFn nnm Ha yposHe 5% kak OTHOLIEHWE MOSHO
wmpuHbl Wh K yasoeHHol wnpmHe nepeq ero sepiunHon WFn

WT,
as, = ;
VVFnlo
Wn
aS, = ———| - dapmakonen CLUA n esponeickas,
2-WF

nios
roe |io, |os O3HayaeT, 4yTO BCce BxogsAwme B chopmyny BenuuumHbl 6epytcsa Ha ypoBHe 10% unm 5%
COOTBETCTBEHHO. Bbibop dhopmynbl ocyulectBnsetca Ha nmicte ®Popmynbl  okHa Hactpowmku meTtoaa.
BennunHa asn, kak npasuno, 6onblie 1, TO ecTb, MUK UMEIOT “XBOCTbI”.
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0.1H

0.05H

WF_10| WT_10
WF_05| WT_05

WTorosasi BennymHa paBHa cpeaHeMy 3Ha4YeHno aCMMMeETpPUn ona BCcex nMKoB, BKITIOYEHHDbIX B Ta6nmuy.

dakmop omksiuka
®daKTop OTKNMKA, yKasaHHbIN B cTonbue @O Tabnuusl komnoHeHTos RFi.

Wtorosbim 3HaveHnem RF sBnseTtca cpegHeBsselieHHOe 3HaueHVe (hakTopa OTKMMKA, PacCYMTaHHOE C
BECaMU, paBHbIMWU HOPMUPOBAHHLIM OTKIUKAM, MO OAHON U3 (POPMYIT:

RF = RFi -L(ecnm OTKNVK — BbICOTA)

2 Hi

RF = RFi -—-(ecnm OTKNWK — Nfowaap)

npuyem CyMMUpPOBaHWE MPOU3BOAMUTCSA TOMbKO MO NMKaM, BKIIOYEHHBIM B Tabnuuy. 3Ta BenMuMHa MoxXeT
MCNOMb30BaTbCS Kak hakTop OTKIMKA AN YHUBEPCATbHOIO KOMMOHEHTA.

KoHuenmpauyus

KoHueHTpaums (abcontoTHas) komnoHeHTa Ci, BbluncneHHas no gopmyne

% o). P
Ci_V,_QI(rI) V~a’

rae Qi(ri) - BbluMCNEHHOE MO rPadyMPOBOYHOI 3aBUCMMOCTM KOMMYECTBO BELLECTBA, COOTBETCTBYIOLLEE
BenuuuHe otknuka Ii,V' - npuseaeHHbIn 06bem npobbl, V — o6bem, D - passepeHve, a — konmyecTso
(cm. MpunoxeHue 3, pasnen BesuYyuHbl, ucnonb3yemble 07151 pacyemos).

Ecnm rpapgyvposka He nposogunacsk, To Qi(ri) = rieRFi, roe RFi - ¢pakmop omknuka, ykasaHHbin B
Tabnuue KOMNOHEHTOB (Mo ymonyaHuto paBeH 1). KoHueHTpauusi otnnyHa oT 0 TOMbKO AN Bcex
udeHmMuhuyUPOBaHHbIX (BKIMOYEHHbIX B TaGnuLy KOMNOHEHTOB) NMKOB.

MTorosoe 3HayeHune paBHO CyMMe KOHLLeHTpaLI,I/IIZ BCeX KOMINOHeHMmMOoas.
KoHuyenmpauyusi %
HopmuposaHHas koHueHTpauusa komnoHeHTa Ci %, Bblumcnsiemas no doopmyne
0 Ci
C;% = NORM - ——
2.Ci
roe NORM — HopmupytoLimin koadppULMEHT, a CyMMUMpPOBaHME NPOVU3BOOMTCS MO BCEM KOMMOHEHTaM.

WTorosast BenuumnHa paBHa CyMMe HOPMUPOBAHHbIX KOHLEHTPaLUuii KOMMOHEHTOB. Takum obpasom, UToro-
Bas BenuuMHa Ons o6uier Tabnuubl NUKOB, a Takke CyMMa MUTOrOBbIX BENUYWH AN Tabnuu rpynm,

sceraa pasHsl NORM.

OmHocumenbHasi KOHUeHmpauus

KoHueHTpauusa komnoHeHTa C’i, cKoppekTUpoBaHHasa OMHOCUMEbHO KOMMOHEHTa, 06bABMEHHOro
cmaHdapmoM, TO €eCTb, KOHLEHTpauusi, U3MepeHHas MeToOOM BHympeHHeao cmaHdapma (CM.
KonuyecmeeHHbIli u KayecmeeHHbIl aHanu3s/../OnpedeneHue omHocumesisHOU KOHUeHmMpauuu
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KOMIMOHeHmMoe (pacyeT MeTOAOM BHYTPEHHero cTaHdapTa). OTHocuTenbHast KOHLEHTPaUUsi BbIMUCHSIETCS

no cdoopmyne
C/ = Qi (ri) _ Cs-Q (I’i)
| Ve Qs(rs)

roe Ve = Qs(rs)/Cs - adppektmBHbIn 06bem npobbl; Cs - KoHUeHTpauuss cTaHgapTa, BBedeHHas B rnone
KoHuenTpaums ctaHg.; Qs(I's) — BbluncrieHHOe Mo rpafyMpOBOYHON 3aBMCMMOCTM KOSIMYECTBO CTaHaapTa,
COOTBETCTBYIOLLEE BenMuMHe oTknuka Is.

Ecrm rpagyvposka He nposogunack, Qs(rs) = rseRFs, Qi(ri) = rieRFi v otHocutenbHas koHueHTpaums
BbluMCnAeTcs No oopmyne

cr . Cs RFi -1
' RF -1

roe RFs n RFi - gpakmopsr omknuka pna crtaHgapta v i-Toro KOMMoHeHTa, ykasaHHble B Tabnuue
KoMnoHeHToB. B criyyae, ecnin RFs npuHumaeTcs paBHbiM 1, a 4ns octanbHbIX KOMMIOHEHTOB YKa3blBatoTCS
OTHOCUTESbHbIE BeNMumMHbI dhakTopos oTknvka RFi', dhopmyna npeobpasyertcs k Buay

r.
! — . U
C/=C;-RF .
s
WToroBas BenunuvMHa paBHa CyMMe KOHLEHTpauui BCEX KOMMOHEHTOB, 3a WCKIOYEHWeM cTaHgapTa,
MOCKOINbKY CYMTAETCs, YTO CTaHaapT BBeAEH B aHanM3npyemyto npoby UCKyccmeeHHO.

OmHocumenbHas KOHUeHmpauus %
HopmuposaHHas oTHocuTenbHas koHueHTpaumst C’i %, BbluvcnieHHasi no dpopmyre

C'
C';%=NORM - ——
>.C
rne NORM — Hopmupytowmii KoabULMEHT, @ CyMMMUPOBAHME MPOU3BOAMTCS MO BCEM KOMMOHEHTaM,
Kpome cTaHaapTa.

WToroBas BennynHa paBHa CyMMe HOPMMUPOBAHHbLIX OTHOCUTENbHBIX KOHLEHTPaL M KOMNOHEHTOB (Takke
3a UCKNYEeHMEM cTaHpapTa). Takum obpasom, uToroBas BenuvuuHa anga obwen Tabnuubl NUKOB, a

TaKKe CyMMa UTOroBbIX BENUYMH ans Tabnuu rpynn, sceraa pasHbl NORM.

Konuyecmeo eewecmea

KonuyecTso BellecTBa (i= Qi(l’i), BblYMCIIEHHOE MO rpagyvpoBOYHON 3aBUCUMOCTU B COOTBETCTBUU C
BENMYMHOM oTKNuKa [i

HHOekc

WMHaekc komnoHeHTa li, paccuutaHHbIii nporpaMmoli B COOTBETCTBUM C yCTaHoBKaMu Ha nvcte dopmynbl
OkHa HacTpomnkn meTopaa: o BpeMeHam yaepXunBaHna TekyLlen XxpoMaTorpammel (ecnu 3agaHa BHympeHHss
LKana) unM BpemMeHam yaepxusaHus 13 Tabnuubl KOMNOHEHTOB (eCcnn 3agjaHa BHewmHsis Wwkana), nytem
JluneliHoli vinn Jlozapugmudeckoli vHTepnonauum (cm. pasgen KosiudecmeeHHbIU U Ka4eCcmeeHHbIU
aHanus/Wudekcbl ydepixueaHusi) C VCMOMb30BaHNEM 3HAYEHWA WHOEKCOB ONA OTAENbHbIX KOMMOHEHTOB,
BBEAEHHbIX Nonb3oBaterieM B Tabnuuy KOMNOHEHTOB.

NTorosbiM 3HadyeHnem | ssnsietcs cpegHeB3BelleHHOe 3Ha4vYeHne nHgeKkca, paccimTtaHHoe ¢ BecamMu, paB-
HbIMW HOPMWPOBAHHbLIM KOHUEHTpaunam, no (bopmyne:

|:|iC_

i
2.Ci
nprMyYeM CyMMUPOBaHWNE NPOU3BOAUTCS TOMbLKO MO NUKaM, BKITHOYEHHLIM B Tabnuvuy.

Tun

Tun nuka o6o3HavaeTcs GyKBEHHBIM KOAOM.

MepBble Tpu OYKBbI, OTAENEHHbIE ABOETOUYMEM, ONPEAEnsoT cnocob pasgeneHns coceqHNx MUMKOB:
B pasgeneHune no 6a3oBon NUHUNK,
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D pasgeneHue no BepTUKanbHOM NIMHUMK,

H OCHOBHOW MUK,

R MUK-Hae3gHuK.
Hanpumep:

BBH — 0CHOBHOW NUK, KOTOPbIA HAYMHAETCSA U 3akaH4YMBaeTCs Ha 6a30BON NUHUWK;

DBR — nuKk-Hae3gHWK, KOTOPbIA HAYMHAETCSl OT BEPTUKANbHOM NMMHMM U 3aKaHYMBaETCsl Ha 6a30BOM NTMHUMN.
OcTanbHble 3Haku onpeaensitoT TUMN KOMMOHEHTA.

ﬂepByro no3nuuio nocne ABoeTo4nAa MOXeET 3aHMMaTb OgHa U3 crneayrumx 6yKBZ

S cmaHOapm ONs pacyeTa KOHUEeHTpauuWi, 3agaHHbeln B none Crtanpapt Ha nucte MNMpoba
okHa Macnopr.

A cmaHdapm Onsa pacyeTa KOHUEHTpaLUmMii, BbIOpaHHbIN NporpamMmon B criyyae, korga nornb3osa-
Tenb ero He 3agan

C rpagyvpoBOYHBIN cmaHOapmHbIU KOMIIOHEHM, 3aaHHbIN B OkHe KOMMOHEHT (ecrn oH He

coBMafaeT Co CTaHOApPTOM Ans pacyeTa KOHLEHTpaLui)

Hanee MoryT nogpsia UATK criegyrolme 3Haku:;

R pernepHbIl KOMMOHEHT, 3aAaHHbIN B Tabnuue KOMMNOHEHTOB

p crieyuarbHbil KOMMOHEHT (ANs KOTOPOro ykasaH XOTs Obl OOWH JOKamnbHbIN napaMeTp B
okHe KOMNoOHeHT)

? UHdopMauma No JaHHOMY NWKY HEAOCTOBEPHa W3-3a rpesabliweHusi dornycmumozo duana-

3oHa ALl unu demekmopa,

! KOHUEHTpaunsi KOMMOHEeHTa 8bixo0um 3a rpedesibl, ycTaHOBMNEHHble B Tabnuue
KOMMOHEHTOB B cTonbuax muH.C unn make.C

N KOMMOHEHT 8He obniacmu epadyuposku

pynna
pynna, ykasaHHasi Anst KOMMNOHEHTa B O4HOMMEHHOM cTonoue Tabnuubl KOMMNOHEHTOB.

CnekmpasibHble OMHOWEHUs

prnna CcTON6LOB, BKIOYaAKOLWAs 0MHOCUMebHbIe CbaKTOpr OTKINMMKa AnA BCexX KaHanoB, KpOMe OropHO20
KaHana, Bbl6paHHOFO B AnanoroBoM okHe KOMMNOHEHT, N0 OTHOLUEHMIO K KOTOPOMY OHU pacCHYUTbIBAKOTCA.
Ctonbupbl MetoT B 3arofiloBkax MMeHa KaHarnoB, UX YMCOo Ha eanHNLy MeHbLle 1X NOJIHOro 4Ymcna.

Nms
VM4, ykazaHHOE ONs KOMMOHEHTa B O4HOMMEHHOM cTonbue Tabnuubl KOMNOHEHTOB.

Ums ¢patna

Wms danina xpomatorpaMmmel. OTOT cTonbew, pekomeHayeTcs Bkntoyate B Tabnuuy NMKOB B TOM cryyae,
Korga oTyeThl AN HECKOMbKMX XpOMaTtorpaMm 3anuvcbiBaloTca B oguH dann. Ecnu B ganbHenwem npu
06paboTke Takoro channa nucnomnb3yeTcs COBMECTHasi COPTUPOBKA CTPOK BCEX BOLUEALUMX B HEro Tabnuu
(HanpumMep, copTMpOBKa MO KOMMOHEHTaM Afis BbIMUCIIEHWUS MOTPELIHOCTU M3MEPEHUN ANsl KaXAoro
KOMMOHEHTa MO AaHHbIM HECKOJIbKMX XpoMaTtorpamm), B cTonbue Ums ghalisia cCoxpaHsitloTcsl cBegeHnst oo
WCTOYHWKE OaHHbIX.

Umsa xp-mbi

Nms xpomaTtorpammel, ykasaHHoe B none Umsa Ha nucte O6wwme okHa MacnopT. 310T cTonbGew umeeT 10O
Xe HasHadeHue, 4YTo u ctonbew Mms ¢hadina.

2X  [na noGoi BennumMHbI, KoTopas BKIoYeHa B Tabnyuy n1KoB, NMosfb3oBaTenb MOXET 3a4aTh TOYHOCTb
npegcTaBneHns (YMCro 3HaKkoB), BHECS HeobxoamMble nuamMeHeHus B rtt-cpann (cm. Mpunoxerue 4).

BLIGop MeToaa pacyeTa v 3agaHue napaMeTpoB

Monb3oBaTene MMeEET BO3MOXHOCTb BbiOpaTb OAMH M3 METOAOB pacyeTa. Bce pasnuumnsa mexay
MeTodamu oTpaxatTcsa Tonbko B Tabnuue nuMKoB: MeToabl oTnuyatoTcs Habopamm cTtonbuoB, COOTBETCT-
BYIOLLIMX BblMUCNSEMbIM BEMMYUHAM, U KpUTEPUSMIU OTOOPA NUKOB, KOTOPLIMU ONpeaensaeTca YNCNo CTPoK
B Tabnuue.

Kaxpgbil MeToq mmeeT (OUKCUPOBAHHBIA Habop CTonbLOoB, YTO ynpowaeT npouenypy HacTPOWMKM
dopMbl O0THETA, KPOME MeToAa 3aka3HOW, KOTOPLIN NO3BOMSIET NOMb30BaTENO (OPMUPOBATL NMPON3BOSIb-
Hblh Habop cTonbuoB. Ecnu pacyeT BenuuMH K3 CTONGLOB, BKMOYEHHBIX B MeTon, Tpebyet
MCMONb30BaHMsa Takux napameTpos, kak HopmupoBka, CtaHA. koMnoHeHT M KoHueHTpaumsa craHa.,
COOTBETCTBYHLLME NOSMS CTAHOBATCS AOCTYNHLIMM A1 BBOAA MHbopMauun.
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o [lns 3agaHusa metoda pacyeTa B cnncodHom norne Metoa pacueta Boibepute Tpebyemoe 3HayeHue.
Hopmupoeka omkriuka

MeTog MOXHO Mcnonb3oBaTb AN 060U XpomaTorpammbl, HE3aBUCMMO OT TPaayvpOBKM, CO3[aHUS
Tabnuubl KOMMNOHEHTOB, 3arofiHeHWsi nacrnopTa XxpomaTtorpammbl M T.n. B Tabnuue nukoB Bcerga
NpUBOAATCA OaHHbIE ANS 8CEX MUKOB XpOMaTOrpaMmel.

B Tabnuuy nuMkKoB BKIo4arTca cTonbubl: Homep, Bpems, ogHa n3 OBYX nap KOMOHOK [Tnowads w
lnowadb% vinn Beicoma n Beicoma% (B COOTBETCTBMM CO 3HAYEHUEM, YCTAHOBMEHHBIM B nosie OTKNUK B
ananoroBoM okHe KOMNOHeHT) 1 Mms.

BHympeHHsI51 HopMmanu3ayusi

MeToa ucnonb3yetca B Tex crnydasx, korga He mpebyemcs onpeneneHne abcosmomHbiX KOHLEHTpauun
KOMMOHEHTOB. TpebyeT rpagyMpoBKM CUCTEMbI, HO OOMYCTMMO TakkKe BMECTO rpadyvupoBKM 3agaBaTb B
Tabnuue KOMMNOHEHTOB 3HAaYeHUs OTHOCUTENbHbIX @O ANs BCEX KOMMNOHEHTOB (€CNK eCTb YBEPEHHOCTb
B UX CTAabUNBbHOCTU U NMIMHEAHOCTU rPagyMpOBOYHON 3aBUCUMOCTH).

MprBOAATCA AaHHble TOMLKO AN MAEHTUDULMPOBAHHbBIX NUKOB, Y kKoTopbix PO He paseH O (unm He paseH 0
xoTs 66l oguH m3 koacbdmumeHtoB KO-K3). Ecnn Tabnuua KOMNOHEHTOB COAEPXKWT T.H. yHUBEpcarbHbIU
komrioHeHm (cMm. pasgen KonuyecmeeHHbIl u kKadecmeeHHbIU aHanus/lpoyedypa epadyupoeku:
nepebil aman/Tabnuya KoMnoHeHMoe8), 6yayT BKIOYEHbI Takke BCE HEMOEHTUMULMPOBAHHbIE NUKN.

B Tabnuuy nukoB BktovalTcs ctonbubl: Homep, Bpemsi, Boicoma, lNnowads, @O, KoHu. % v Ums.
A6cos1romHasi KOoHyeHmpauusi

MeToa ucnonb3yeTtcs ans onpeaeneHns abcosnomHbIX KOHUEHTpauun KOMNoHeHToB. TpebyeT obssaTenb-
HOW rpaynpOBKN CUCTEMBDI.

OT60op NMKOB, BKMOYaeMbIX B Tabnuuy, Npous3BoauTCS MO KPUTEPUSIM, yKasaHHbIM Bbllle AN MeToda
BHympeHHel Hopmanu3sauuu.

B Ta6bnuuy nukoB BkrovatoTcs ctonbubl: Homep, Bpewmsi, Boicoma, Nnowads, @O, KoHu., KoHu.% v Nus.
OmHocumernbHass KOHUeHmpauusi

MeToa vcnonb3yeTcsa Ana onpegeneHns abconioTHbIX M HOPMUPOBAHHBLIX KOHLEHTpauWMin KOMMOHEHTOB
nNpy MCNONb30OBaHUN 8HympeHHe2o0 cmaHOapma (cM. pa3gen Konu4decmeeHHbIU u Ka4ecmeeHHbIU
aHanu3 /... OnpedeneHue omHocumesibHOU KOHUEeHmMpayuu KOMMNoHeHmos (pacyeT MeToOoM
BHYTpeHHero ctaHgapTa)). TpebyeT o6s3aTenbHON rpagyMpoBKN CUCTEMBI.

OTtbop nuKoB, BKIKOYAEMbIX B Tabnuvuy, Npou3BOAUTCS MO KPUTEPUSIM, YKasaHHbIM Bbille Ons MeToda
BHympeHHel Hopmanusayuu

B Tabnuuy nukoB BkrtovatroTca ctonbubl: Homep, Bpewms, Bbicoma, [llnowads, @O, OMH.KOHU.,
OmH.koHU. % n Ums.

HNHOekc

MeTog wucnonb3yeTca Ans pacdeTa UHOEKCO8 KOMMOHEHTOB (CcM. pasgen KonudecmeeHHbIU U
KavyecmeeHHbIl aHanu3/NHAekcbl yOepxxueaHust). TpebyeT co3garHms Tabnuubl KOHUEHTpaumMn 1 3aga-
HWs1 B HeNM B ctonbue MHOekc 3HavyeHnn XoTsa Obl A4S ABYX KOMMNOHEHTOB.

B Tabnuue, no Bbibopy nonb3oBaTtens, MOryT 6biTb NpeAcTaBneHbl AaHHbIE AN BCEX UMW TOSbKO OIS UOEH-
TMULMPOBAHHBIX MUKOB.

B Tabnuuy nukoB BkoyalTcs ctonbubl: Homep, Bpewms, Boicoma, lNnowade, IHOekc, n Mmvs.

Tecm KOJIOHKU

MeToa ucnonb3yeTcs ANA OnpedenieHus napameTpoB KOMOHKM M XpomaTorpaduyeckoro npouecca B
uernoM. [na ero ucnonb3oBaHUs OorkHa ObiTb co3daHa Tabnuua KOMMoHeHTOB. TpebyeT BBoAa
napameTpoB OnuHa 1 Pasmep uyactuy Ha nucte KonoHka okHa MacnopT, a Takke 3agaHus criocoba
onpeaerneHns MepTeoro BpeMeHmn Ha nucte ®opmynbl okHa HacTpoitka meToga.

B Tabnuue, no Bbibopy nonb3oBaTensi, MOryT ObiTb NPeACTaBneHbl AaHHble ANS BCEX MMM TOMbKO Ans
NOEHTUMULMPOBAHHBIX MUKOB.

B Tabnuuy nukoB BkntovatoTca ctonbupl: Homep, Bpems, KoaghgbuyueHm emkocmu, SghghekmusHocmb
TT, 3bgpekmusHocmeb TT/m, NBITT, Acummempusi  Vmsi.
3aka3Hou

3akasHol MeTo faeT nosb3oBaTerno BO3MOXHOCTb BblOpaTh CTONOLbI, BKMo4Yaemble B Tabnuuy NUKOB,
no cBoemy ycMoTpeHuto. Mpn aTom cnepyet obpawaTte ocoboe BHMMaHME Ha TpeboBaHWst 3aaHus Tex
UNN MHbIX NapamMeTpPoB, HEOBXOANMBIX AN BbIYMCIEHUS BbIOPAHHbLIX BEMWYMH.

ZX Ha crtpaHuue dopmata A4 nomeltaeTcs He 6oree 10 cTONGLOB NpU BEPTMKANbHOM PacronoXeHuu
nmicta u He 6onee 14 - npy ropusoHTanbHoOM!
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B Tabnuue, no BbiGopy nonb3oBaTens, MoryT GbiTb NpeacTaBneHbl AaHHble ANs BCEX WU TONbKo Ans
NOEHTUDULMPOBAHHBIX MUKOB.

B 3aBucmmocTu ot Bbl6paHHOF0 MeToda pacyeTa 3aganTe ganee ocrtanbHble napamMmeTpbl.

e [ns nio6oro metoda Bbibepute B cnvcodHoM none Mopsgok neyaTu, B KakoM MOpsiAke M KakoM Co-
cTaBe GyayT npencTaBrieHbl CTPok Tabnuubl NUKOB:

o komnoHeHMam B Tabnuuy NUKOB BKIOYAIOTCH BCE KOMMOHEHTbI; OTCYTCTBYHOLLME KOMMOHEHTHI
BKIOMAIOTCS C KOHLIEHTpaLmeln paBHOWM Hyno. Bce HemaeHTUULMPOBaHHbIE NUKK
MPUCYTCTBYIOT B OTYETE KaK OAMH CYMMapHbIN MUK yHUBEPCAIbHO20 KOMMOHEHTA,
ecnn oH 6bin 3agaH B Tabnuue KOMMOHEHTOB — B MNPOTUBHOM Criy4yae OHU
UrHOPUPYIOTCS.

o nukam B Tabnuuy nNMKOB BKMIOYAOTCA TOMbKO KOMMOHEHTbI, AMs KOTOPbIX Ha
XpoMaTorpamme OOHapyXeHbl COOTBETCTByOWME MuKN. Ecnm  ycTtaHoBneH
dnaxok OT4eT O Bcex nukKax, ©Oyay  BKNOYEHbl  Takke  Bce
HeudeHMUMUUUPOBaHHbIE MUKW,

o [lns meTtoaa 3akasHom BbibepuTe cTonbubl, BkntoYaemMble B Tabnuuy NMKOB, BbINOMHMB criefytoLlee.

¢ Haxmute kHonky <<CTtonbubl. [Tpy 3TOM B NEBOW 4aCTWU OKHa OTKPOETCS NOMHbIN CNUCOK CTONG-
LIOB, B KOTOPOM BblfiefleHbl Ha3BaHWsa CToNbLOB, paHee BKMoYasLLNXca B Tabnuuy nMKos.

¢+ MN3meHuTe Habop cTtonbuos TpebyeMbiM 06pasoM, LWenkas Mbllbio A58 BblAENEHNUS UM CHATUSA
BblJENEHNS TOro UM MHOTO Ha3BaHMS.

e [na meTtogoB Hopmuposka oTknuka, WHaekc, TecT KOMOHKkW, 3akasHoW, 4ToObl BKMKYMTb B OTYeT
AaHHble Ans Bcex MWKOB, ycTaHoBuTe draxok OT4YeT o Bcex nNuKax. B npotuBHOM crnyyae B Tabnuuy
BOMAYT TONbKO NAEHTUMDULMPOBAHHbIE MUKK.

e [ns nmo6oro meToaa, ecniv KOMMOHEHTbI pacrnpederneHbl No rpynnam 1 TpebyeTcs NonyYuTb OOMOMNHU-
TenbHble oTaenbHble Tabnuubl MUKOB ANs rpynm, ycTaHoBuTe donaxkok Fpynnbl.

dopmart npeacTaBneHus Tabnuy

B cdopmate otyeTa npeaycmMoTpeHa BO3MOXHOCTb MCMOMb30BaHUS pasfaenutenein pasnuyHoro tuna
mexay ctonbuamu B Tabnuue NUKOB, a Takke B Apyrnx Tabnuuax. Tak, ycTaHOBKa onpeeneHHoro tuna
pasgenutens MoxeT ObiTb Heobxoguma Ana nocriegyrowen obpabotkm Tabnuy u3 danna oTyeTa C
MOMOLLIbIO Pa3fnYHbIX MPUKaAHbIX NPOrpaMm.

o [3meHuTe, ecnu Tpe6yeTc;|, TN pasgenutend Mmexay cronbuamu Tabnuu, Bbl6paB Tpe6yeM0e 3Ha4e-
HWe B cnNMco4YHOM nosne PaspenuTtens.

¢ [1na Hanbonee KOMMaKTHOro npeacraeneHnst Tabnuy Boibepute 3HaveHme lNpober.

+ [na panbHenwen obpaboTkn danna ¢ nomouiblo Microsoft Word!8 swiGepute Tun 3ansmas wnu
Touka ¢ 3anssmou. MoxHO Takke ucnonb3oBaTb Tvn Tabynsyus, Bbibpas onTUManbHoe 3HavyeHune
napameTtpa Tabynarop (CM. Hxe).

¢ [na panbHenwen obpaboTkn anna ¢ nomowpto Microsoft Excel wnu akcnopTa LaHHbIX B
3NEeKTPOHHbIe Tabnuubl BoibepuTe TUN Tabynsayus.

Mpu paboTe ¢ ApYrMU NPUINOXEHUAMN YTOUHWUTE, KAKOW AN HUX HYXXEH TUM pasgenurens.

e [lpn ucnonb3oBaHWM B KavyecTBe pasgenutens Tabynsuun, uaMmeHuTe, ecnm TpebyeTcs, paccTosiHue
mMexgy ctonbuamu, OTpeaakTMpOBaB KOMMYECTBO BBOOUMBIX MeXAy HUMM 006aBOYHbIX npobenos B
none TabynsaTop (oT 1 go 32, no ymonyaHuto paBHO 8). ATOT napameTp BMMSIET Ha BbIBOA OTYETA Ha
3KpaH 1 neyaTtb Ha NpPUHTEpPE, HO UTHOPUPYETCH NpY 3anucy otTyeTa B chann.

LLIabnoHbl oTyeTa

Bce cBegeHua o dpopmate otyeTa M dopmaTax BXOASLWMX B HEro BEMMYMH coaepxaTtcsa B dhannax
wabsoHa, MeloLmx paclunpenve *.rtt. Kpome Toro, B aTmx havinax MoryT ObiTb 3ahMKCMpPOBaHbI HACTPOMKM
okHa Onuum otyeTa AN UX NEepeHeceHWs B Apyrve MeTodbl U XpomaTorpammbl. B KOMNMekT noctaBku
BKNtoYaroTcsa hannel russian.rtt n english.rtt cooTBeTCTBEHHO ANS PYCCKOrO U aHIMUNCKOro BapuaHTa oT4yeTa, a
Takke cneumanbHble darnbl RetTim.rit 4ns Bblgaym paclumpeHHoro Habopa AaHHbIX 06 aCUMMETPUM MUKOB Y
gauss.rtt Ans Bbigaum pe3ynbTaToB raycc-pasnoxeHus.

lNonb3oBaTenb MOXET, OTKpbIB cba|7|n LwabrioHa oT4YeTa C MOMOLLIbIO KaKoro-nmbo TEKCTOBOrO penakTopa,
BHOCUTb B d)opmaT oT4yeTa crneaywwime nSMeHeHud:

N3MEHATb NOPAAOK NYHKTOB BHYTPU pasaena,
nepeHOCUTb NYHKTbl U3 pa3aena B pasgen,

18 BriGop THma pasmenuTens TpeGyeTcs TOIBKO B TOM Ciydae, ecid TaGiuIla, 3amuckiBacMas B (aiie Kak TEeKCT,
JIOJDKHA OBITh B AalibHEUIIEM MpeoOpa3zoBaHa COOCTBEHHO B TAOJNUILY C ITOMOIIBIO CICIIMATbHOM TMPOLCAYPHI, HAIPH-
Mep, JJIsl TOTO YTOOBI MPEIICTABUTH €€ B pa3rpadICHHOM BHJIC.
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UCKIIoYaTh 1 BOCCTaHaBNMBAaTb MYHKTbI;

BBOAMWTb JOMOSHUTENbHbIV TEKCT;

U3MeHATb opMaT (YMCNO 3HAKOB) BbIBOAMMbBIX BEMUYNH;
pa3buBaTtb TEKCT Ha OTAerNbHbIe CTPaHULbI.

PepaktupoBaHue rtt-cpaina — [JocTaTouyHO pefkas npoueaypa, €€  BbIMOSIHEHWE  MOXHO
peKOMeHoBaThb TOJSIbKO JOCTAaTOYHO OMbITHBLIM Monb3oBaTenam (noapobHoe onucaHwe npouenypbl — CM.
lMpunoxeHue 4).

LLa6noHsbI russian.rtt n english.rtt

LabnoHbl russian.rtt n english.rtt — 6a3oBble WabnoHbl Ans NOMyYeHUs OTYETOB Ha PYCCKOM W
aHIMUNCKOM i3blkax. VIX nmeHa He MoryT ObITb MCMOMNB30BaHbl AN Apyrux wabnoHos. Mpu 3arpyske aTux
LWabnoHOB COXpaHsTCH BCe ObiBLUME nepen 3TUM YCTAHOBKM ANSA ONUUA, HO CHUMAaeTCs 3anpeT Ha KX
M3MEHeHMe.

LWa6noH RetTim.rtt

WabnoH RetTim.rtt — cneunanbHbld WabnoH Ana BbiBoga AeTanbHoW uHdopMaumm 00
aCMMMETPUYHbIX NuKax. [pn ncnonb3oBaHUM 3TOro LWabfoHa OTYET COAEPXKUT Tonbko Tabnuuy rnukos, K
KoTopon pobasnswTca ewe 2 6noka.

MepBbI 6NOK coagepXnT cnegytowme cTonoubl:

RetTime BpeMs yIepKUBaHUS (BEpIIMHA ITHKA)
Median_R MeInaHHOE BpeMs yAep:KUBaHU (TI0OJOBHHA TUIOIIAIN)
T IUTOIIAAb ITHKa
MO 1-i MOMEHT (LIEHTp TSKECTH ITHKA)
M1 2-ii LIEHTpaJIbHBII MOMEHT
M2 3-i 1leHTpaJIbHbI MOMEHT
M3 4-if 1eHTpaNbHBIA MOMEHT
M4 nucnepeust (( M2)Y2 )
Sigma acummetpus ( M3/(M2)%?)
Skew skcuece ( M4/(M2)? - 3)
Excess

Btopon 6nok cogepxut cnegytowme crtonbubl (o6osHaveHus cm. [llpunoxeHue 3, pasgen
lMapamempbi NUKos):

RetTime BpeMsl yIEp)KUBAHHS

Height BBICOTA ITHKa

WF_01/WT_01 [IMPUHA TTHKA IO BEPIIMHEI/ IIUPHUHA THKA TIOCIIe BEPIIHHEI 110 ypoBHIO 0.01
WF_02/WT_02 HIMPUHA [MKa JI0 BEPUIMHBI/IIUPUHA IIMKA T0CJie BEPLIMHBI 110 ypoBHIo 0.02
WF_04.4/WT_04.4 HIMPUHA TIMKa 10 BEPUIMHBY/ IIUPUHA TIHKa T10CJIe BEPUIMHBI 110 ypoBHI0 0.044*
WF_05/WT_05 HIMPUHA [IMKa 10 BEPUIMHBI/ IIUPUHA IMKa T10CJie BEPUIMHBI 110 ypoBHIo 0.05
WF_10/WT_10 HIMPUHA [MKa JI0 BEPUIMHBI/IIUPUHA IIMKA T0CJie BEPLIMHBI 110 ypoBHIo 0.10
WF_13.4/WT_13.4 HIMPUHA [MKa JI0 BEPUIMHBI/ IIUPUHA IIMKA TI0CJIe BEPLIMHBI 10 ypoBHIO 0.134**
WF_25/WT_25 IIMPUHA TUKA [0 BEPIIUHBI/ IIHPHUHA IHKA TIOCJIE BEPIINHEI 110 ypoBHIO 0.25
WF_50/WT_50 LIMpHHA TUKA 10 BEPLIMHBI/IIMPHUHA MTHKa MOCJIE BEPIIMHBI 10 ypoBHIO 0.50
WF_60.7/WT_60.7 LIMpHHA TUKA 10 BEPUIMHBI/IIMPHUHA MTHKA TOCIIE BEPUIMHBI IO YpoBHIO 0.607***
WF_BL/WT_BL LIMpHHA MTUKA 0 BEPUIMHBI/IIMPHUHA MTHKA MOCJIE BEPIIMHBI 0 0a30BOM JTMHUH

* IUUISI TUKOB TayCCOBOM (hOPMBI COOTBETCTBYET IIUPUHE 50;
** IUIS TMKOB TaycCOBOM (POPMBI COOTBETCTBYET MINMpPHHE 4G;
**% 711 MMKOB TaycCOBOM ()OPMBI COOTBETCTBYET MIMPUHE 20.

LWWa6bnoH gauss.rtt

La6noH gauss.rtt npegHasHa4YeH Ans BblBoAa pesyfbTaToB raycc-pasnoxeHus (CM. pasgen
Pesynbmamel 2aycc-pa3snoxeHusi). OH UCNOMNb3yeTcA B 0TYETE MHOrOKaHaNbHON XpoMaTorpaMmmbl (CM.
pa3nen Pesynbmamei 2aycc-pasnoxeHus/Caycc-annpokcumauust xpomamozpaghudecKux nuKkoe),
KoTopyto nNpeobpasytoTcs aTv peaynbTaThl. [pu NCNonb30BaHUKM 3TOrO LWAaGoHa OTYET COAEPXUT TOMBKO
rpadomk v 3anuchb 13 XypHara AaHHbIX: BCe YCTaHOBKM U3 okHa MHMumanusauus, a Takke Tabnuuy
napameTpoB BCEX MUKOB U Pe3ynbTUPYIOLLYI0 HEBSA3KY U3 okHa UTepaumn.

Bbibop ycTponcTs ons BbiBog4a oTyeTa

OT4yeT MOXeT ObiTb HanpaBneH Ha 39KpaH, MPUHMEP WM B OWCKOBbIN ¢halsl, NpudeM MOXHO
BblOpaTh Nobyto KOMBUHALINS U3 YCTPOMCTB BbIBOAA.

o [lns Bbibopa ycTponcTBa BbiBOAA ycTaHOBUTE Tpebyemble dnaxkm B obnactu Kyaa HanpaButb oT4yeT
B BEPXHEWN YacTun ANanoroBoro okHa.
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[ns Bcex yCTPOMCTB Npu BbIBOAE OTYeTa MCMNOMb3YTCA 3HA4YeHWs, YCTaHOBIIEHHbIE B MOMSAX
LWWa6bnoH, Paspenutens u Tabynsatop, a Takke LWPUEPTLI, BblOpaHHbIe C MOMOLUBI KOMaHAbl
Hactpoukal/llpudtil/ LUpudtel ana otyeta (cm. lMpunoxeHue 5) [1na OoT4ETOB UCMOMb3YIOTCS TOMbKO
PaBHOWUPUHHbBIE TUMbI LUPU(TOB (MMEIOLNE OAMHAKOBYHO LUMPUHY AN Bcex 3HakoB). Ecnn Heobxognmo
UMeTb MOMHOE COOTBETCTBME BUOA OTYETa Ha 3KpaHe U npu pacnevaTke, crnegyeT BbldupaTb TrueType
LIPUATBI, OTMEYEHHbIe B crincke aAByms Gyksamu T.

BbiBOA Ha 3KpaH

OT4eT BbIBOAMTCS Ha 3KpaH B OTAENbHOM OKHE MOBEpX OKHa XpOMaTorpaMMbl U MUMEET 3arofioBOK
OTueT: [3aronoBok okHa xpomaTorpamMmmbli]. OHO COAEPXKMT TONBKO TEKCTOBYIO YacTb OTYETa, MOCKOMbKY
PUCYHOK XpOMaTOrpaMmbl yXe NpefAcTaBrneH Ha 3KpaHe.

OkKHO oT4yeTa MOXET ObITb pa3BEPHYTO BO BECb 3KPaAH, CBEPHYTO UMM 3aKpbITO. [py 3aKpbITUKN OKHa
XpoMaTorpaMMbl OKHO OTYeTa 3aKpbiBAeTCS aBTOMaTUYECKN.

Ha akpaHe MOXHO OAHOBPEMEHHO NPEeACTaBUTb OTYEThI OIS BCEX OTKPbIThbIX XpomaTtorpamm. OkHa
XpoMaTorpaMM M OTYETOB MOXHO YMopsaounTb ¢ nomowpbio komaHg Kackapn, BepTukanbHas mo3amka
unn Fopu3oHTanbHas Mo3auKa, NpyM 3TOM OKHO OTYeTa AN KaXAow xpomartorpammbl OyaeT pacnono-
XKEHO COOTBETCTBEHHO Mnepen, HWXe Unun cnpasa Nno OTHOLLEHWIO K OKHY XpOMaTorpaMmbi.

Ecnun okHO oT4yeTa akTMBHO, B CTPOKE MEHI0 MpeAcTaBreHbl TONbKo NyHKTbl ®ann, PeaakTtupoBa-
Hue, Hactpowka, OkHo, CnpaBka. [1py 3Tom B MeHi0o Pann OOCTYNHbl TONMbKO KOMaHAbl, OTHOCSLLMECS K
BbIBOAY OT4yeTa: 3akpbITb, [NeyaTb, CTpaHuua, Hactponka npuHTepa 1 Bbixon.

e [1ns Toro YtoGbl MNOMYYUTb OTYET C MSMEHEHHBIMU OMUMSIMU, BLINOSIHUTE CrieaytoLLee.
*  AKTMBU3MPYINTE OKHO XpPOMAaTOrpamMmel, LLENKHYB Mo HEMY MbILLbIO.
+ BHOBb OTKpoOITE OKHO ONuUUKM oT4YeTa M BHecUTe TpebyeMble USMEHEHUSI.

¢+ Haxwmute kHonky OTyeT. OOGHOBREHHbIN oT4yeT OyaeT BbiBeAEH B paHee OTKPbITOM OKHe —
0OHOBpPEMEHHOE MofyYeHne Ha 3KpaHe ABYX OTYETOB K OOHOWM XpomaTorpaMmme HEBO3MOXHO.

KonupoeaHue om4yema 4yepe3 6ychep

e [ina Toro 4ytobbl ckonupoBaTb B Oydep TEKCT OTyeTa, BbiBEOEHHbIM Ha 3KpaH, Bblbepute KoMaHdy
PepaktupoBaHue/CkonupoBathb B 6ycep.

e [lns Toro 4tobbl ckonmMpoBaTb B Oycbep hparmMeHT TekcTa OTYeTa, BbIAENUTE €ro C MNOMOLLbI0 MbIln, a
3atem Bblbepute komaHay PepaktupoBaHue/CkonupoBaTth B 6ydep.

CoxpaHeHue om4yema e sude rtf-ghalina

CoxpaHeHue oT4yeTa B Buae rtf-channa pekomeHgyeTcs NCNONb30BaTh B TOM Clydae, Korga npegno-
naraeTcsl Co3faHme TEKCTOBOro AOKYMEHTa C MocneaylwmMm pegaktupoBaHnuem ¢ nomowbio MS Word. B
TEX Xe cny4dasx, korga oT4yeT fganee aBTomatmdeckun obpabartbiBaeTcs Kakon-nmbo nporpamMon, cnegyeT
COXpaHsiTb ero B Buae darna HenocpeacTBEHHO M3 okHa Onummu otyeTta (CM. Aanee pasgen Bbieod e
ghalin).
e [Ins TOro 4toObl COXpaHWTb OTYeT, MPEeACTaBliEHHbIN B OkHe, B Buae Itf-dpanina, BbINONHUTE

cnegywoulee.

¢ LlenkHuTe MbILWbIO NO NUKTOrpaMMe ‘ = Mpun aTom oTkpoeTcs okHo CoxpaHUTb Kak (Save as) ans
3anucu danna B kaTanor, paHee BblOpaHHbIM B okHe Onuun ot4yeTa.

¢ WN3meHuTe, ecnu Tpebyetcsa, vms canna oTtyeta U 3anuwmte ero (Mo ymonyaHuio canny
npuceavBaeTcsa UMA [uMms ¢halina xpomamoepammbl].rif).

BbiBOA Ha npuHTEp
Mporpamma MynsmuXpom ncnonb3yeT NPUHTEpP, YCTaHOBMEHHbIN B cucteme MS Windows kak
NMPUHTEP NO YMOMYaHM0, HO MOXET ObITb TakKe BbIOpaH NtoGON U3 AOCTYMNHBIX MPUHTEPOB.

Mpu ncnonb3oBaHMK YepHO-6eroi NevaTn UBeTa Ha rpadmkax xpomatorpamm 6yayT nepegaBatbes
KaK OTTEHKU ceporo, npu LLBeTHOVI ne4yaTtun - B COOTBETCTBUM C YCTAHOBKaMu Ha nnucrte LlBeTa OKHa Bw,q, HO
B oboux criyyasx uBeT ¢oHa Bcerga GyaeT ObinbiM (cM. pasaen Bud xpomamozpammsi/Juanozoeoe
okHo Bud/ljsema).

lMpedeapumenbHbIii npocMomp

Ons npeaBapuTeribHOro nNnpocMoTpa oT4eTa HaXMUTE KHOMKY npOCMOTp B BerHeﬁ 4acCcTn OKHa,
npn 3TOM OTKpOeTCA OAHOMMEHHOE OKHO.

N,

2 Ecnu ucnonb3yeTca 3akasHo MeTof pacyeTa ¢ GonbLUMM KONMYECTBOM CTOMGLIOB, NMpoBepbTe, BCE
nn ctonbubl Tabnuubl NMKOB MOMECTUNUCH Ha cTpaHuue! B cniyyae HeobxoammocTy nepenguTe K
rOPM30OHTaNbHOMY PacnonoXeHWo CTpaHuLbl (CM. HUXe pasaen Hacmpoliku npuHmepa)
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J MpocmoTp

07.05.2007 12:43:27
Hende
0. 2-dppm Stdl
28.02.1996 15:46:45
= \Hymmradfpon 1. TahDATRLg2 291346 . CHY
16. 042007 13:36:38  Harcemer !
dred punk mtw
20.04.1996 22:55:24

Kara:

Bxrop erxera
HporaTa rpao:
Tara zampama:
Fadim:

Rara sarses:
Herom

Kara sarss:
Uneparon aramssa:
Horep aramssa

124

031 4% F5 ?

T Azl 3 4 8§ € 7 ¢ 9 10 0§ o1z 1p 1315 16 17 1E

PESVIBIATH PRCUETR
Hewom pacrera:
Crargapr

Samasnen
Her

Usmprota Bucora Bucora
rom BE L)
0.145  0.13 13,83
0,194 0.25 19.47
0,244 0,10 7.63
0,294 0.14 10.81
0,354  0.14 10,89
0.483
0,577

Brens

rom
3.623
5.688
7.477
&.812
10,82
12,86
15.66

Paspeusioe
Cus tom, nesct
7.085
4. 80
2.92
3.60
2.42
4.86
000

Tmowann Mimourams K
RES*cen
1.6
3.16
1.5%
z.69
3.20
1.6
+4.67

a.27
16. 64
5,31
14.15
16.83
5. 86
24,54

0. 00
0. 00
0. 00
0. 00
0.00
0. 00
0. 00

0.08
0,13

4.26
9.73

19.99 0,328 1.00 76.72 15.75 95,59 0.00

Omear mumar i parep
® 2007 Ampexsand Ltd.

Ecnu Tekct oTtyeTa 3aHMMaeT ©onee OAgHOW CTpaHMubl, ANS NPOCMOTPa WUCMOMb3yWTe KhasBuwwn
PageUp/PageDown unun nonocy BepTukanbHOW NPOKPYTKM.

Mapamempbl cmpaHuybI

Ons ne4yatn otyeToB nporpamma MyssmuXpom vcnoneb3yeT cTaHdapTHble cTpaHuubl oopmaTta A4.
Monb3oBaTenb UMeeT BO3MOXHOCTb M3MEHATb MOMS CTpaHuubl, a Takke 3ajaBaTb pa3Mepbl rpacukoB
XpomartorpaMmmbl 1 rpagyumpoBku. 3TU NapamMeTpbl MOryT ObiTb 3agaHbl Kak Afs OTAENbHOM XpomaTo-
rpamMmebl, Tak n ana metoga. Kpome Toro, npegycMOTpeHbl YCTaHOBKM NapaMeTpoB CTPaHuLbl MO yMornya-
HWIO, UMEHYEMble OCHOBHbLIMU, KOTOpble MO3BOMANT BbIBOAUTL Ha NevyaTb Xpomatorpammbl U3 CTapbIX
aiinoBs, NonyyYeHHbIX ¢ nomowbio DOS-Bepcuit nporpammbl MynsmuXpoMm n He cogepXkaBLunX HeobXxo-
OUMbIX YCTAHOBOK NS nevatu.

Ecnn tpebyeTca M3MEHUTb MOMs CTpaHWLbl OTYETa, pasMepbl PUCyHKa XpoMaTorpaMmMbl UNu rpa-
dvka rpagympoBKK, BbINOMHUTE crieqytoLlee.

e Haxmute kHonky CTpaHuua B okHe Onumm oTyeTa unu BoibepuTte komaHagy ®ann/CtpaHuua, Npu 3Tom
OTKpoeTcH okHO CTpaHuua.

Crpannua

EnuHMb! H3MEpEHIA

" caHTUMETpEI

Mons crpaHyue

Cresa: |0.393701

Copaea |0.393701

Ceepry: |0.293701

Crway  [0.393701

Pastep PHCYHK A KpOMETOrpattel

Wpina: |5.90551

™ Bes pamku

Bricora: |3.93701

Pastep rpadka rpagydpossd

Wupuana: |5.90551

[ Bespamku

Yurate ocHoBHEIE |

Beicora: |3.93701

3anMcaTe Kak ocH. |

o]

OTmeHa |

LCnpaeka |
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e VameHuTe, ecnn TpebyeTcs, eavHMLYy USMEPEHVS PasMeEpPOB, LUESIKHYB MbILbIO MO MepeknioyaTesto
BIOWAMBI VI CAHTUMETPbI.

e 3apanTe pasMepbl nonen cTpaHuubl, YCTaHOBMB Tpebyembl 3HayeHuss B nonax CneBa, Cnpaga,
CBepxy, CHu3y B obnacTtu MNons cTpaHuubl.
e 3apanTe pa3mepbl pUCYHKa XpoMaTorpaMMbl U rpadmka rpagyvpoBKU.
¢ YctaHoBuTe Tpebyembl 3HayeHus B nonsx LUnpuHa v BeicoTa B obnactsax Pasmepbl pucyHka
XpomaTtorpammsbi 1 Pazmepbl pucyHKa rpagynpoBKM COOTBETCTBEHHO.
+ Ypanute, ecnu TpebyeTcs, paMKn PUCYHKOB, YCTaHOBUB oriaxkok Be3 pamku.

e [lns 3anmcy TekylmMx napaMeTpoB CTPaHWLbl B KayeCTBE OCHOBHbLIX HaXKMUTE KHOMKY 3anuc. Kak
OCHOBHbIe. JTO AENCTBME HE OTMEHSIETCS NPWU HaXkaTnm kHonkn OTMeHa.

e Ecnun TpebyeTca BOCCTAaHOBUTbL OCHOBHbIE NapaMeTpbl A58 TEKYLLEeN XpOMaTorpaMmbl, H&XXMUTE KHOMKY
Yutatb OCHOBHBbIE.

e Haxmute kHonky OK, okHo CTpaHuua 3akpoetcs. [puHATbIE NapameTpbl CTPaHULbl COXPaHATCS Mpu
crneayoLlemM OTKpbITMM hanna XxpomaTorpaMmmbl HE3aBUCUMO OT TOrO, Kak 3aKpblBarocb OkHO Onuuu
oTyeTa — Haxatuem kHornku OTyeT, MpuHATL NN OTMeHa.

Hacmpoliku npuHmepa

Ons Toro 4ytobbl BbIbpaTh Apyron NpUHTEP, U3MEHUTBL pasMepbl /UM oOpueHTaunio CTPaHULbI, Bbl-
OpaTb UCTouHMK Bymarn u T1.n., BolbepuTte komaHagy ®Pawnn/Hactponkn npuHTepa. pyn 3TOM OTKpoeTcs
CTaHAapTHoe okHo cuctembl MS Windows gns HacTpoviku npuHTepa (HacTpownka npuHTepa wunu Printer
Setup Ons pyccko- unu aHrnossbliyHoW Bepcun MS Windows cooTBeTCTBEHHO). Bce npoueaypbl B 3TOM
OKHE BbIMOMHAKTCA Mo 00wum npasunam pabotel B MS Windows.

HacTpoMka nedartmn
MpuHTEp
Frs: Microsoft Office Document Image ‘Writer ﬂ CeofCcTEA..
CocToaHKe: loToe
Tun: Microsoft Office Document Image Writer Driver
hecto: Microsoft Document Imaging Writer Port:
K.oMMEHTEPMA
Byrara OpueHTaLMA
Paarmep: ‘Ail j (@ KHMxHASR
Moaags: ‘I'Ionaua gyrari ﬂ . "
CeTk... (0]:4 QOTMeHa |

BbiBoa B hann

OTt4eT MoOXeT ObITb 3anucaH B (hann Ans COXpaHeHus unu nocnegyowen obpaboTkn ¢ NOMOLLbLO
Kakon-nmbo npuknagHom nporpamMmbl, B TOM YWCRe, C aBTOMaTUYECKUM 3anyckoM 3TON NporpaMMbl HeMo-
CcpencTBeHHO nocrne nonyveHus otyeTa. [Npu Beibope onumn BeiBoa B dhann oTKpbiBaeTcs AOCTYN K na-
pameTpam, CrpynnupoBaHHbIM B obnactu MapameTpbl nevyatu B chann.

2X [Ecnu npegnonaraetcs NpoBOAWTL COBMECTHYIO CTAaTUCTUYECKYI0 06paboTKy AaHHbIX, COAEpXKaLLMXCS
B HECKONbKMX XpoMaTorpaMmax, C MOMOLLUbI Kakoh nmMbo chneuuanvM3vpoBaHHOW Mporpammel,
BblbepuTe B kadecTBe WabnoHa dann stat.rtt. MNpn aTom B 0T4ET ByOeT BKMYaThCA Tonbko Tabnuua
MWKOB, HE3ABMCUMO OT YCTAHOBOK (DMaXKOB pasaerios oTyera.
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OonuymM oT4eTa

Faznent otueta Kyos HanpeeuTE oT4eT

[ Oupe [v BkpaH [ Opuntep [v damn MaocMoTp
[ Mpoga Tasnuua NHKoE

[v KonoHka teTon pacuera: |3aKa3HU|§1 ﬂ
[v JnieHt Mopanok neyard: |I'\0 MHKEM j

v Tpagmk [v Otuet oBcex nukax

[ Tagnuua nukoe [ Cpynnel

[ KomMeHTapMi <<CTonsuel [ Eesurora

Opyrie pazoens oT4eTa

Wasnon: |RUSSIANRTT ¥ | ERaKTHROBEHMI

[ KypHane GLP

[~ WamepeHue Paznenutens: |Mpogen b Tasynatop: ,8—

[ Pasmetka MapaMeT ok NeYaTH B thad i

[ Mpaoyupoeka Karanor: O&=zop Mg chana:

[ Tafnuua KOMAOHEHT 08 Sy neTIXpoM 1.7, |temp.t><‘t

[~ Pea-Th rpaayMposku Fesxura: (@ MNepenvcare (" HononHWTE
Koovpoeka @ Windows - DO3

|7 Tagnuua kananos

[ CrnekTp. oTHOWEHMA Mporparma |notepad exe @

CrpaHHua. . ‘ Otyer ‘ MpuHATE | OTtMeHa ‘ Cnpaeka

[ns BbiBoga oTyeTa B pann BbINOMHUTE criegytoLlee.

e 3apaliTe nms darina oTyeTa.

+ Bsegute B none Umsa cdarna nva danna smecte ¢ pacwupeHuem (OHO MOXeT ObiTb Mnobbim).
Ecnu B oTyeT BKNtoyeH pasgen paguk, AONONHUTENBHO aBToMaTMyeckn bygeT cosgaBaTbCs OA-
HOMMEHHbIN hbarin ¢ pacwwmpeHnem *wmf, cogepxalimim pUCyHOK XpomaTtorpammbl B dhopmaTte
WMF (Windows metafile).

+ Ecnu TpebyeTcs, cMeHWUTe KaTasor, B KOTOpbli OyaeT 3anucaH gain oTyeTta, UCNOMb3ys KHOMKY
0630p, kak 3To onucaHo B pasgene Hacmpolika memoda/O6pabomka.

o UameHuTe, ecnu TpebyeTcsl, peXum 3anvcuy B hain ¢ NOMOLLBIO Nepekntoyarteneii Pexum

lMepernucams o6HoBMEeHNe darina oTyeTa (YCTaHOBIEH MO YMOMYaHUI).
HononHums pobasneHue oTyeTa K cylecTayowemy danny 19,

o UameHuTe, ecnn TpebyeTcsd, KOOUPOBKY CUMBOJSIOB C MOMOLLbO nepeknovatenen KogampoBka. Ota
yCTaHOBKa CyLLleCTBEHHA TONbKO ANS 3HAKOB PycCKoro andaswuta U cumBOrnoB ncesgorpadukn. Kak
npaswuno, npunoxeHna DOS ucnone3ytoT ASCII koguposky, a npunoxeHns MS Windows - ANSI.

Windows ANSI-kognpoBka cCMMBOSOB (YCTaHOBIIEHA MO YMOSYaHWIO).
DOS ASCII Habop cMMBOIOB.
e [lna akcnopTa oT4yeTa B APYryl0 nporpammy (3NeKTPOHHYK Tabmnuuy, TeKCTOBbIN pegakTop unn 6asy
OaHHbIX) AN ganbHenwen o6paboTkn BLINMOMHUTE CreaytoLLee.
+ Beepaute B none Mporpamma vms ucnonHsemoro danna, Bknodas nonHel nyTte. (Ecnu anga npo-
rpaMmebl co3aH spnbik, yaobHo ckonmpoBaTh BCO CTPOKY M3 Ceolicme sipnbika).

+ BBepgute Aanee nocne npo6ena 3Hak @, Npv 3TOM NpK 3anycke NporpaMmmMbl NOfHOE UMSI CO3AaH-
Horo ¢paina otyeTa GyAeT UCMONb30BaTLCA B KayecTBe NapameTpa.

[Mony4yeHune otyeTa

OT4yeT MOXeT ObITb NONYYEH Ha 3KpaHe, B MeYaTHOM BUAE u/unu B Buae dhaiina HenocpeacTBEHHO
13 okHa OnNuUuK oTyeTa UM No 3aBepLUEHUN XpoMaTorpammel. Kpome TOro, oH MOXeT ObITb Hane4yaTaH B
nto6o MOMEHT M3 OKHa XpoMaTorpaMmmbl, MUHYs OkHO Onuuu oT4yeTa.

e [Ina TOro YTOObI nony4ynTb OTHET U3 OKHa Onuun otyeTa, HaXMuTe KHOMMKY Otyet. OT4eT BO BCex
3aJaHHbIX cbopmax 6y,qu nony4yeH HemenneHHo.

e [Ina TOro 4toObl aBTOMATM4YECKM MonyvyaTb OTYET BO BCEX 3afaHHbIX (hopMax Mo 3aBepLUeHUU
XpoMaTtorpamMmbl, NPy HacTpolke MeToaa Ha nucte O6paboTka okHa 3anyck aHanu3a unu Hactporka

19 Tpu ycranoBke nepexmouatens JIo6aBUTHL 106aBIACTCS TONBKO TEKCTOBAas 4acTh oTdeTa B (hailyl, yKa3aHHbBI B
nosie Ums ¢aiina, daiin pucynka *.wmf Bcerma oGHoBisieTcst. TO ke OTHOCUTCS M K TTAKETHOMY MEPECUETY.
b
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MeTogda ycTaHoBuTe naxok BbligaTb oT4eT. JTy YCTAHOBKY MOXHO BbIMOMHUTL Takke U3 OKHA
XpomaTorpammbl repes ee NoBTOPHbLIM 3aryCKOM.

e [lns TOoro 4Ytob6bl TONMbLKO HamedataTb OTYET U3 OKHA XpomaTorpammbl, He3aBMCUMO OT ycTaHoBOK Kyaa

HanpaBuUTb oT4YeT B okHe Onuuu ot4yeTa, Bibepute komaHay Pavn/lMevarb UNM HKMUTE KHOMKY =
Ha naHenu MHCTpPyMeHTOB. [pn 3TOM OTKpPOEeTCA cTaHgapTHoe okHo cuctembl MS Windows lMevatb
(Print). Bce npouenypbl B 9TOM OKHe BbINOMHATCA MO obwmm npasunam padotel B Windows. OtyeT
OyoeT HameyaTaH B COOTBETCTBMM C ONUMAMW, 3anucaHHbIMKM Ans dopmaTta oTyeta B doawvine
XpoMaTtorpaMmbl, HE3aBUCUMO OT TOro, 6bin nn ycTtaHoBmneH dnaxok NpuHTep B okHe Onuumu oT4yeTa.

Me4ate

MpuHTEp

Kma: Microsoft Office Document Image ‘Writer ﬂ CeoAcTEA...
CocToaHKE: [oToe

Tum: Microsoft Office Document Image YWriter Driver

hecto: Microsoft Document Imaging YWriter Port.

KOMMEHTERMA [~ MeuaTk & chatin
NuanasoH NeYartu Kanuu

& Bce YuCno KonmiE; 1 EI:

c - ﬂﬁ

-

Ok | OTtMeHa |

+  Haxmute kHonky OK. OTyeT GyaeT HaneyaTaH Ha NpPUHTEPE B COOTBETCTBUM C paHee YCTaHOBMEH-
HbIMW OMUMSIMM, HE3aBUCMMO OT TOro, ObiN N ycTaHoBmeH dnaxok MpuHTep B okHe ONuMK oT4YeTa.

CtaTuctnyeckast oopaboTtka pesynbTaToB aHafiM3oB

BcTpoeHHbIn Modynb Ana ctatuctTuyeckon obpaboTtkm nossonsieT obpabaTtbiBaTh AaHHbIE HECKOSb-
KMX XxpomaTorpamm, o6beauHeHHbIX B nakeT. lNpoueaypa BbINOMHAETCA ANS OAHOro napameTpa (ogHoro
ctonbua Tabnuubl NMKOB), 3agaHHOro nonb3oBatenem (Bpewms, KoHuyeHnmpauyus v T.n.). B cdann ctatu-
CTUYECKOro oTyeTa BbIBOAATCS pe3ynbTaThl pacyeTa Ans OQHOro, HECKOMNbKUX Ui BCEX KOMMOHEHTOB.

O6was npoueaypa

Ons nony4yeHuna CtTatuctn4eckoro oT4yeTa BbINOJIHUTE cneayroLulee.

e OObegnHUTE BCe XpoMaTorpaMmmbl, KoTopble Tpebyetcs obpaboTtatb, B nakeT (cM. PykoBoacTBO
nonb3oBartens, Atan 20) Uy OTKPOWTE paHee CO3AaHHbIN NakeT.

ZX Bce xpomaTorpammbl OOMKHbI MMETb OAMHAaKOBble Tabnuubl KOMMOHEHTOB. Ecnu B pasHbIX
XpomatorpaMmMax MMsi OQHOrO M TOrO Xe KOMMOHeHTa OyaeT HanmcaHo Mno-pa3HoMy, B OTYeETE
nosiBUTCSE CTpoka: «B HeKkoTopbIX XpomatorpammMax MMSI KOMMOHEHTa HanucaHo C  OLUMOKOM.
lNpoBepbTe 1 UcnpasbTe!»

PAS Ecnn ownbkn ponyLleHbl Ans HECKONbKMX KOMMOHEHTOB, MOSIBUTCS COOTBETCTBYIOLLEE YMCIO
O[MHaKOBbIX CTPOK, HE3AaBMCUMO OT YMCHa XpPOMaTOrpamMm C OLLIMGOYHBIM HaNUCaHUEM.

o 3apante, ecnu TpebyeTcs, napameTpbl nepecyeTa. He 3abyabTe yCTaHOBUTBL HY>KHbIM 06pa3omM donaxku
Mepecuntatb 06bIYHLIE 1 [epecunTaTh rPagyMpPOBOUHbIE.
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MakeTHeIM nepecHeT: C:\MynasTiXpom 1.7x\DATA\drp. bar

llcnone2o0BaTE METOA W3 daina | 1 (g22491346) 0.2-1ppm Stdl ﬂ
Ans nepec4HeTa
OTEREITE NpHMER OTKPEITE ECE dakink |

[+ MepecuuTaTe 0EHYHEE Beme s EEE, TEE ‘

[w MepecuuTaTe [REOYMPOBOUHES

[ OBHOBWTE ¢k MeTons B karanore <METHODS nocne nepecueta
Pesar nepecueTa

[ MNepepasmeTHTE PenakTUpOESTE NAPaMETHE HAZMETKM |

[ MNeperpaogyposare

[ Topeko nepecumTare

[ MaMeHWTE NacnopT FenakTupoeats nacnopt ‘
[v M3MEHWTE BUO XpOMATOrpaMMEl PenakTupoeate gMa
CozasHWe oT4eTa

| HanewataTts oTuet PenaKkTHpoBaTE onuMK oT4eTa ‘
| Crartuctuka OnUMM CTATHCTHKH ‘

MepecyeT | OShBELHHHTb| S8KpLITE | Crpaeka |

e Ecnn napameTpbl cTatucTudeckonm ob6paboTkM 3adaHbl paHee W He TpebylT penakTupoBaHus,
ycTaHoBuTe dnaxok CrtaTtucruka.

e Ecnu TpebyeTca HacTpouTb MNapameTpbl CTATUCTUYECKOW 00paboTkM, HakMuTe KHOMKYy — Onuuu
CTaTUCTUKM 1 BHeCUTE HEOBXOANMbIE U3MEHEHUS (CM. HUXKE).

e Haxmute kHonky Mepecyet. [1o okoOHYaHMK BbINOMHEHMSA Beex npoueayp OyaeT 3anyweHa nporpamma
npocMoTpa dranna CTaTMCTUYECKOro oTyeTa.
Hactponka napameTpoB ctaTucTu4eckon obpaboTkum
[na HacTponku napameTpoB CTaTUCTUYECKON 06paboTku BbINOMHUTE criedytoLlee.
o Haxmute kHonky Onumum ctatMcTukn. OTKPOEeTCA OKHO OnLMKU CTaTUCTUKM.

oI'IL‘HM CTATHCTHKH
MapameTp: |OHUEHTpaUWS j

CraTucTHka

" KomMnoHeHT : | J

@ Mpynna: |Eice ﬂ
Tunotueta

(" KopoTeui (& IAuHHER (" Cpatoi

ok ‘ Ewe.. | QTMaHa | Cnpaeka |

e B none Mapametp BbiGepuTe K3 cnvcka napameTp (MMsSi ogHoro u3 ctonbuos Tabnuubl NUKoB),
3Ha4yeHus1 KoToporo 6yayT obpabaTbiBaThLCS.

¢ BbiGepuTe KOMMOHEHTHI, ANS KOTOPbIX ByQyT NPeAcTaBneHbl pe3ynbTaTbl CTaTUCTUYECKON 06paboTKM.

¢ [1na nony4yeHust oTyeTa AN 8Cex KOMMNOHEHTOB BbibepuTe 3HavyeHne Bee us cnvcka B nobom none
— KomnoHeHT unu Mpynna.

¢ [na nony4vyeHuna ot4vyeta On4d 00HO20 KOMIMOHEHTA YyCTaHOBUTE NepeknyaTtesb KomnoHeHT 1
panee Bbl66pl/|Te NMA KOMIMOHEeHTa M3 Crnncka.

+ [na nonyyeHus oTyeTa AN HECKOJIbKUX KOMMOHEHTOB YCTaHoBWTe nepekniovatens [pynna u
Aanee BblGepuTe HoMep rpynnbl U3 Crvcka.

2&  [ina Toro YtoBbl MOMYYUTL OTYET AN HECKOMbKUX KOMMOHEHTOB, B TabnuLie KOMMOHEHTOB B cTonbLe
pynna anst HUX gomkeH ObiTb 3ad4aH OAWH U TOT e Homep. Ecnv rpynnbl He GbinNy BblAeneHbl B
Tabnue KOMNOHEHTOB 3apaHee, K BbINOMHEHNIO 3TOW NpoLeaypbl MOXHO NEPENTU U3 okHa [NakeTHbIN
nepec4eT (CM. Hke pasgen BoiaeneHuwe rpynn B Tabnuvue KOMMNOHEHTOB).

o Bbibepute Tvn otyeTta: Kopotkuii, OnuHHbeIn, C gaTow.
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¢+ Kopomkuli oTYeT NMeeT crneayoLimmn sug.

_:35 drp - BnokHoT Q@
Daiin  Opseka  OOpMAaT  Big  CNpaeka
p7.06.2007 12:54 ~
Conc., mg/L
Group: ALL
Component: All
Name : PEts: Mean : RSD: RSD, % NegDev/R5D PosDe
Fluorid 4 B.05 9. 0367 112.3 -0.87(C 1) 1.°
Chlorid 4 B.05 9.0403 112.3 -0.87( 1) 1.:
Nitrit 4 8.05 §.0342 112.2 -0.87( 1) 1.1
bromid 4 B.05 9.0375 112.3 -0.87C 1) 1.:
Nitrat 4 .05 9.039 112.3 -0.87( 1) 1.:
Phosphat 4 g. 05 9.036 112.4 -0.87¢ 1) 1.:
Sulfat 4 8.05 9.037 112.3 -0.87C 1 1.:
1. g2291346.CHW 0.2-1ppm stdl
2. 92201412, CHwW 2-10ppm 5td2
3. 92291433, CHw 20-100ppm Std3
4. g2291519.CHW 10-50ppm Std4 s
< >
B Hem cogepxuTcs cneaytolas nHgopmauus.
1. ,Hama U 8pemMs 8bINOJIHEHUSA repecyema
2. Wwms napamempa u eduHUya U3MEPEHUS.
3. Howmep epynnbi
4. Tabnuua pe3ynbmamoes pacyema, codepxawasi 7 cmonbuos:

Nmsa UMA KOMINoOHeHma,

Uzmep. 4uCs10 U3MepeHul (xpomamozpamm), UCrosIb308aHHbIX MPU

pacuyemax O 0aHHO20 napamempa (Moxem bbimb MeHbWe
obuwezo Yucna xpomamozpamm, eciiu 8 Kakol-nubo u3 HUX NuK
KOMIMOHeHma He O6HapyXeH);

CpedHee cpedHee 3Ha4YeHue rnapamempa;
CKO cpedOHekgadpamu4yHoOe OMKIIoOHeHuUe (abcoromHas 8e/uYUHa);
CKO, % cpedHekgadpamuy4Hoe omKoHeHue (8 %);

Makc-% (N)* MakcumarbHoe ompuyamesibHoe OMKIIOHeHUe om cpedHezo (8 %);
Makc+% (N)* MaKcumMarbHOe roroXxumersibHoe OmKIoHeHUe om cpedHezo (8 %)

* 8 cKObKax ykasblgeaemcsi HOMep xpoMamozpaMmbl, 015 KomopoU U3MepPeHO 3HaYeHUe.
5. Cnucok xpomamozpaMM C ykazaHuUeM Homepa, UMeHu ¢halifia u UMeHU XxpoMamozpammeb.
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¢ [nuHHBIG OTYET NMEET cneayoLwunn Bua.

4 drp - BnokHoT Q@
Daiin Opaera  Qopmat  Bug  CHpaeea
07.06.2007 12:53
Conc., mg/L
Group: ALL
Component: All
Fluorid Chlorid Nitrit bromid
1 0.2-1ppm Stdl 0.19231 0.20266 0.17572 0.20227
2 2-10ppm Std2 1.9003 1.86272 2.0132 1.9115
3 20-100ppm 5td3 19.917 19.906 19.988 19.94
4 10-50ppm Std4 10,191 10,229 10,023 10,147
Max 19.917 19.906 19.988 19.94
Min 0.19231 0.20266 0.17572 0.20227
Mean 8.05 8.05 8.05 8.05
StdDev 9.0362 9. 0403 9.0342 9.0375
RSD% 112.3 112.3 112.72 112.3
1. g2291346.CHW 0.2-1ppm stdl
2. Q92291412.CHW 2-10ppm Std?2
3. 92291433, CHW 20-100ppm 5td3
4. g2291519.CHW 10-50ppm std4
< >

B HeM copepxuTcsa cnepytoLlas MHhopMauums.
Hama u epems 8binonHeHuUs nepecyema

Wmsa napamempa u eQuHUYa U3MEPEHUS.
Howmep epynnbi

CeodHasi mabnuya 3HadyeHUl napamempa, codepxxawjas credyrouue cmonbubi:
Homep xpomamozpammbi

Ums xpomamoepammbi (20 3Hakos)

3HaueHus1 napamempa (4ucso cmonbyos ro HYucsy 8bibpaHHbIX KOMITOHEHMO8)

e Cnucok xpomaTorpaMm C ykasaHuem Homepa, MMeHU daiina v NosHOro MMeHU XpoMaTorpamMmbl.

¢+ OT14eT ¢ damoli MeeT TOT Xe Bug, YTO M OTYET B NOMHom hopmMe, HO nocre crondua Mms
Xxpomamoezpammbl AobaensieTcsa cronbey [Jama u epemsi 3abopa rpobei.

Mo ymonuaHuio parin oTyeTa 3anucbiBaeTCH B Ty e AMPEKTOPUIO, rae noMelleH dann naketa, nog
umeHem [ums ¢halina nakemaj.txt, ANst NpoOCMoOTpa KOTOPOro ucnonb3yetcda nporpamma Notepad. MNpu cos-
JaHun cnefylowero otyeTa ann nepenncebiBaeTcs Nog TeM e UMeHeM.

\NA/

2% [pu ucnonb3oeaHuy nporpaMmmel Notepad MOXHO NnocrnefoBaTesibHO Nony4aTb HECKOMbKO OTYETOB C
OOHUM U TEM Xe MMeHeM haiina, He 3aKpblBasi OKHa — BCe OT4eThbl ByayT NpeacTaBreHbl Ha akpaHe B
OTHENbHbIX OKHaX, a Ha Aucke noA 3TUM MMeHeM OyaeT 3anucaH TOSbko nocrneaHuin otyeT. [Mpu
UCMONb30BaHUM OPYrUX MporpaMM Mepen co3daHMeM HOBOTO OTYeTa, Kak MpaBuro, Heobxoavmo
3aKPbITb NPeablayLLEE OKHO.

[na nameHeHns HacCTpoeK BbINOMHUTE creayoLuee.
e Haxmute kHonky Ewe... OTkpoeTcs okHo Ewe onumm cTatucTuku.

Ewé onumm cTatMcTMKH

Myre: Kma chakina:

|
_ movee |

[v Crano. HacTpoiki

HpDFpﬁMMﬁ ﬂpDCMDTpﬁZ|nDtepad_Exe

MomcE. ..

OTreHa |

o [Ina nameHeHnsa nporpaMmmbl MpoCcMoTpa BBeauTe B nosie NMporpamma nms cooTBeTCTBYOLWEro hanna ¢
nonHbIM nytem. [Mpu HeobxoammocTu ucnonb3ymnte kHornky Mowuck...

o [1na nameHeHns UMeHU cba|7|na oT4eTa 1 NyTu BbINONHUTE crieaytoLlee.

MynbmuXpom eepcusi 1.7x CnpaBOYHUK MO OCHOBHbLIM Onepauusam 4-97




¢ CHumnte dnaxok CtaHa. HacTpomku. [Npu atom B nonsax Myrte n Uma danna 6yayt npencras-
NeHbl MocrefHne 3HavyeHusl, KoTopble Obinn  BBedeHbl Mofb3oBaTeneM, [AOCTYMHble Ans

penakTnpoBaHuA.
Ewé onumn cTaTUCTHKH
Myre: rma chakna:
|C:\ repors.td
Mauck
[ C1ana. HacTpoHKW

I'IpDrpaMMa ﬂpDCMDTpaZ|nDtepad_exe

MoMck. ..

Ok | OTHMEHA |

+ Beegute B none Mytb Tpebyemoe 3HayeHne, ncnonb3ysa KHonky Mowmck...
¢+ OtpepaktupynTte TpebyeMbiM 00pa3om 3HaveHue B none Umsa canna.

2X Tlpu pabote ¢ MS Excel daiin cratotyeta 0653aTE€NbHO [JOIMKEH WMETb pacluvpeHve
(pekomeHpyeTcs *.xIs).

e [Ins BOCCTAHOBIEHNS YCTAHOBOK MO YMOMNYaHUIO yCTaHOBUTE ¢hriaxkok CTaHA. HACTPOMKM.
e 3akpoliTe OkHO, HaxxaB kHonky OK.

[MeyaTb CTAaTUCTUYECKOIO oTYyeTa

lMeyaTb cTaToTyeTa OCYLIECTBNAETCHA CpeAcTBaMu TOW NporpamMmbl, KOTopas ucnonb3yetca Ang
npocmoTpa channa.

e OTyeT B KpaTkon dopmMe MOXET ObiTb pacrnevaTaH C NMOMOLLbI0 MCMOMNb3YyeMON MO YMOMYaHUo npo-
rpammbl NOTEPAD. lNpn aTom anst Toro 4tobbl Bce CTOMNOUbLI Tabnuubl HOpManbHO pa3MecTUrINCh Ha
CTpaHuLle, HEOOXOAUMO YMEHBLUUTL MOMS, MU3MEHUTb OPUEHTaLUMIO CTPaHuLpbl unu BbibpaTe 6onee men-
KU LUPUT, BBINOMHNB O4HO U3 Creayowmnx 0encTBUi.

. B meHio ®ann (File) Boibepute komaHay MapameTpbl cTpaHuubl (Page setup) n B OTKpbIB-
LeMcsi OkHe Nnbo 3aganTe nesBoe U npasoe norne no 10 MM, NMGO ycTaHOBUTE anbBGOMHYHO
OpUeHTauuo CTpaHuLbl.

. B meHio ®opmat (Format) Bbibepute komaHay Bei6op wpudta (Font) n B OTKpbIBLLEMCS OKHE
yctaHoBuTe wpndT Courier New Cyr , pa3mep 8.

N

ZX [na Toro 4toBbl Npu pacrneyatke (panna cratoTyeTa 3arofioBKM He CMELLaniucb OTHOCMTENbHO
cTonbuoB, He0HBXOAMMO UCMONBb30BaTb TONBKO PaBHOLUMPUHHBIE (Monospaced) WpudTol.

e Ecnu dann cratotyeta TpebyeT Ooree CNoXHOro pefakTMpPOBaHWs, YEM TO, KOTOPOE AOCTYMHO M3
pepaktopa NOTEPAD, ucnonesyite WORDPAD unu WinWord.

e Ecnu otuet B nonHon chopme cogepxut bonbLuoe uncno ctonbuos, ncnonbsymnte MS Excel, ¢ nomoLpbo
koToporo Tabnuua 6yget pasbuta no ctpaHuuam. CneumanbHo ans ygobctsa pabotel ¢ MS Excel B
Tabnuue cavina ctatotT4yeTa ncnonb3yeTcsa pasgenutens Tab.

Boigenenue rpynn B Tabnuue koMNoHEHTOB npu o6paboTke nakeTa

,U,J'Iﬂ TOro YtoObI BblAeNnNTb rpynnbl KOMMOHEHTOB, AOJ1d KOTOPbIX 6y,qu BbIMOJTHATbLCA
cTaTucTmyeckas o6paboTka, BbIMOMHUTE CrieaytoLLlee.

e B okHe [lakeTHbim nepecuyeT BbibepuTe B KavyecTBe XpomaTorpaMmmbl-Mpumepa (CM. pasgen
KonnyecTBeHHbI 1 KayeCTBEHHbIN aHanus/.../Xpomatorpamma-npumep) MNepByld Xpomartorpammy B
crucke.

e Haxmute kHonKy OTKpbITb NPUMeEpP — OTKPOETCH OKHO XpOMaTorpaMmmMbl-npumMepa.
o 3akpovite okHO MakeTHbIN NnepecyeT n oTkporTe Tabnuuy KOMMNOHEHTOB XpOMaToOrpaMMbI-npumepa.

e CdhopMupyiiTe Tpebyemble rpynnbl, MOCTaBUB AN BCEX KOMMOHEHTOB U3 OOHOW rpynnbl OOHO U TO Xe
yucro B ctonbue Mpynna.

¢ 3akpovite Tabnumuy KOMNOHEHTOB, HaxaB kHonky OK.
o CoxpaHuTe xpomMaTorpammy rnof TeM e MMeHeM, oTBeTUB [la 3anpoc: «Xpomatorpamma XXX.chw yxe
cywectByerT. Nepenncatb?»

e BHOBb OTKpOWTE MNakKkeT, HaXaB KHOMKY EI M BbIMOSIHUTE CTAaTUCTUYECKUIA pacyeT Ans rpynnbl
KOMMOHEHTOB.
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CoobueHns 06 owmnbkax

Mpn HopmanbHOM paboTe nporpammbl CTaTobpPabOTKM MOcne 3anycka nepecdyetTa Ha KOPOTKOe
BPEMSI OTKPbIBAETCSl €€ OKHO, KOTOpPOE TYT XK€ CMEHSeTCH OKHOM Mporpammbl, OTKpbiBatowen dann
otyeta. B cnyyae owmbkm 3TO OKHO OCTaeTcs Ha 3JKpaHe M codepXxuT coobuieHne o6 owwmbke. B
YacTHocTu, coobueHne: «Owubka! Hem nukos & ¢halisie...» MOXET MOSABUTLCH B TOM Criyyae, ecnv B
Tabnuuye KOMIMOHEHMO8 KakoW-NnMbo XpoMaTorpaMMbl KOMMYECTBO KOMMOHEHTOB MeHblUe, 4YeM B
XpomaTorpaMme-npumepe.

=101 x|

MAHLHOM CTPORK

Ha HEKOTOPbIX KOMMNbOTEPAX MOIryT BO3HMUKATb I'IpO6J'IeMbI C BbIBOAOM COOOLLIEHNS Ha pycCKkom
A3blKe, CBA3aHHblE C aBTOMaTU4YeCKUM Bbl60pOM |.upv|cpTa B COOTBETCTBMM C pa3MepOM OKHa. B atom
Cny4ae MOXHO caenaTthb crneaywulee.

e YBeEnuuuTb pa3Mep OKHa, HaXXaB KHOMKY @l, EI nnn pactaHyB OKHO C MOMOLLBI MbILLN.
¢ Bbibpatb B cnmcovHom none Bmecto Auto wpudT ¢ oTtMeTkon True Type yaobHoro pa3mepa, Hanpumep,

IT_’E ERE 'I_

¢ Haxartb KHOMKy il N B OTKPbIBLUEMCS OKHE YCTaHOBUTb MepekmnodaTtens B nonoxeHun True Type
only.

MHorokaHanbHble XpomMaTorpamMmmbli

3A0 «AmMnepceHa» MMeeT GOMbLLIOK OMbIT MO MHOrokaHanbHOW 06paboTke AaHHLIX [4], OCHOBaHHbIN
Ha paboTe ¢ MUKPOKONOHOYHLIMK XpomaTorpadamu cepum "Munmnxpom" HaumHas ¢ 1981 roga. 3Tn npubopbl
OCHAlLleHbl  MHOTFOBOJIHOBBIM  CKaHUPYKOLLMM  yrnbTpaduoneToBbiM  OETEKTOPOM, 0DecrneynBaroLLmMm
Nnofly4eHne MHOroKaHanbHbIX XpomaTtorpadmyeckmx [AaHHbiXx. B HacTosiee Bpems TexHonorus
MHOrokaHanbHon 06paboTku, BnepBble peann3oBaHHas B Bepcun nporpammbl MynsmuXpom-Criekmp ons
MS-DOS, B nonHom obveme passuta B MO MynsmuXpom, sepcusi 2.x.

Mcnonb3oBaHue ¢ nporpammont MynbmuXpomM MHOrOBOSIHOBOW MM MHOFOKaHanbHOW U3mMepuTenbs-
HOW cxeMbl obecneynBaeT cnegyloLmne NpenmyLLecTsa:

e PaclwupeHHbIn OvHaMMYecKuin guanasoH npu onpedeneHnm KonuvyecTBa BeLwecTBa; BO3MOXHOCTb
OETEKTUPOBAHUSA pPa3sHbIX KIMACCOB COEAMHEHUIA C MAKCMMarbHOWM YyBCTBUTENBHOCTBIO, UMK, HAoGopoT,
npegoTBpaLleHns "3allkanmBaHua" NUKOB C BbICOKMMU KOHLIEHTPaLMAMMU.

e CpaBHeHWe CNeKkTPoB M naeHTMdMKaLMs NMMKOB NO CNEeKTpaMm.
o HapgexHbl 1 MIHTYUTUBHO MNOHATHBIA NPOMUIb FOMOreHHOCTM XpoMaTtorpadmnyeckoro nvka.

e Bblumcnsembln kaHan, npeacTaBnslowmin cobon cpeaHui OTKMUMK UM CyMMY OTHOLUEHWUIA curHan/Lym
ONS BCeX KaHaroB 1 ycTpaHsiiowmii Bonpoc "Kakon kaHan nydwe?".

e AHanua HepasgenieHHbIX MUKOB, KOTOPLIN MOXET MPOM3BOAMTLCA Kak B Criydae MOJSIHOro OTCYTCTBUS
nepBUYHON MHpOpMaUUKU, Tak U C Y4eTOM 3apaHee M3BECTHbIX CMEKTPOB HEKOTOPbIX KOMMOHEHTOB.
Takoln aHanu3 obecneynBaeT OnNpefeneHne kak KornmyecTBa KOMMOHEHTOB B o6nacTu nepekpbiBato-
LLMXCS NMUKOB, TaK M NPOdUNS 3MNOMPOBAHUS KaXJ0ro U3 KOMMNOHEHTOB. Pa3geneHne nukos 6asnpyeTcs
Ha MeTodax BEKTOPHOW anrebpbl (MHOrOMEPHbIA PEFPECCUOHHBIV U DAKTOPHbIV aHanms).
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Mcnonb3oBaHue 3TUX BO3MOXXHOCTEWN AOMOSMHAET NPOCTPaHCTBEHHOE pasdeneHue, noryvyaemoe C
NMOMOLLbIO XpomaTtorpadum, crnekTpanbHbiM pasaeneHuem, nony4yaeMbiM U3 MHOrokaHanbHON cXemMbl peru-
cTpaumm  curHana. [onorHuTenbHble  BO3MOXHOCTM  MporpaMMbl  MOTYT  YMPOCTUTb  CXEMY
xpomaTorpachquKoro pasgeneHnda (,EI,J'IFl TOYHOIo KOIM4ecTBEHHOro ornpeaerneHna KoHueHTpauun He
TpebyeTcsi MonHoe MpPOCTPaHCTBEHHOE pasgeneHne xpomartorpaduyeckmx 30H) u  obecneymBatoT
nceriegoBatend ,EI,OI'IOJ'IHI/ITGJ'II:-HOVI I/IHd.)OpMaLI,VIeIZ OnA OUeHKM HaaeXXHOCTU nonyvyaeMbiX pe3yrnbTaToB.

MAK MynsmuXpowm, eepcusi 1.7x He ABNseTCA NONHOMYHKLUNOHANbHOW MHOroKaHanbHON CUCTEMOMN,
OOHaKo B HEM MPedyCMOTPEHO MCMOMb30BaHMe psiaa cneumanbHbIX MeTogoB 06paboTkM MHOroKaHanbHbIX
xpomaTorpamMm. OH OpPMEHTMPOBaH, rMaBHbIM 006pa3oM, Ha NOAKMYEHNE K 2- N 4-KaHamnbHbIM MOZYMAM
AUM tnna E-24 HeckonbKuX AETEKTOPOB B Pa3nM4HbIX KOMOWHauuMsX, Hanpumep, YO + pedpakTtomeTp,
Y® + pagmMoaktnBHoCTb, Y® + anekTpoxymuyeckun aetektop B cnydyae BOIXX, w OTM + OUIT,
033 + Our, oa + AWM B cnyvae rasosow xpomatorpacpum. Kpome Toro, B nocrniegHee Bpemsi BCe
fonbluee pacnpocTpaHeHWe Mony4vyarT MHOrokaHanbHble Y OeTeKTopbl ¢ OUKCUPOBAHHBIMWU ANIMHAMMU
BonH. CneayeTt y4yecTb, YTO MakCUMarbHOE KONMMYECTBO KaHanoB B MHOrOKaHarbHOW Xpomartorpamme on-
pegensieTca YucnomM kaHanos ucnomnbdyemoro ALIM. Ecnu TpebyeTca umets Gonee yem YeTblpexkaHanbHy0
XpomaTorpammy, MOXXHO MCMNONb30BaTh 8- kaHanbHyto cuctemy ¢ asyma ALIMN E-24 nnn gpyrue trnbl AL,

B HekoTOpbIX cnydasx npeacTaBnseTr WHTepec ObObedVHEeHWEe HECKONbKUX OAHOKaHambHbIX
XpoMaTorpaMmM B OHY MHOTOKaHanbHyl0 — Takas BO3MOXHOCTb Tawke npegycmoTrpeHa B [10
MynemuXpom. Ona npoBegeHus onepaumm obbeauHeHns HeobxoAMMO BOCMOSfb30BATbCS Npoueaypon
nporpamMmmHoro nepecyeTta (cMm. pasgen O6beduHeHue nakema 8 MHO20KaHa/lbHYH0 XpoMamozpamMmy).

CreuuanbHbI BapyaHT MHOrOKaHanbHON xpomaTorpammel npegnaraetcs B [0 MynsmuXpom ans
KanunnsipHoro anekTpocdpopesa (cMm. pasgen

XoTs HET MpUHUMNMArbHOM pasHuLbl B UCMOSb30BaHUM MHOTOKaHasbHBIX U OObIYHbIX, OAHOKaHalb-
HbIX METOZOB, UX CO3daHWe W HacTpoiika, a Takke 00paboTka MHOrokaHarbHbIX XpOMaTorpamm UMeeT
HeKoTopble 0COBEHHOCTU U TPeGYeT y4eTa AOMNONHUTENbHBIX (haKTOPOB.

Bua MHorokaHanbHoOW xpomaTorpamMmmel
B okHe MHOrokaHanbHoOM XpomaTtorpamMmmbl No ymon4aHuio npeactaBrieHbl BCe KaHarnbl.

D HpLC 8wl (mlc1.mtw)97311307.CHW =Jo&d
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OKHO MHOrokaHanbHowm XpomaTtorpamMmmbl UMeeT cneunarnbHble KHOMKX AnA onepaTtnBHOIo
ynpasneHna BuaomM xpomMaTtorpammobl.

Knonka B oxHe npeacTaBieHbI:

Bce OJTHOBPEMEHHO BCE KaHAJIbI
Knonku omoenvhbix Kananos OJIMH BBHIOPAHHBIA KaHAT
[Buiuucasemviii kanan] Kanan, onpeznensemslit Beioopom B okHe ®@opmyasl/ Hactpoiika
(cm. paznen Oopadomka MHo2OKAHATLHBIX meroaa (cum. pasnen Hacmpoiika memooal @opmyivr):
xpomamozpamm/Boruucnsemolii kanan)

Sum S/N Cymma s/n

Cpeonee CpenHuii OTKIIUK

[Tlocreonuii kanan] /A Curnan/Bpems

VMcnonb3ysi KHOMKKU, MOXHO BblBpaTh nnbo Bce, Nnbo oamH nobown kaHan. [ns Toro 4tobbl Npeacra-
BUTb Ha 3KpaHe O4HOBPEMEHHO HECKOIbKO BblIGpaHHbLIX KaHamnoB, HYXXHO 0BpaTUTLCA K NpoLeaype Ha
nucte BbibpaTtb kaHan okHa Bua,.
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o Bbibepute komaHay Bua/Bua v B OTKpbIBLLUEMCSA OKHE LLENKHUTE MbIlWbi0 NO 3aknagke BbibpaTb Ka-
Han. Ha sTomM nncTe npeacTaBneH CNMCOK KaHanoB, B KOTOPOM BblAENEHbl CTPOKM, COOTBETCTBYOLLME
npeacTaBneHHbIM B OKHE XpoMaTorpaMmbl KaHanam.

Buna, E]

Ocu HDDMaTDI’DaMMbI] Metkn BrIBpaTE kaHan l LlBETa]

1] 200mm
2] 210mm T ekywmil kaHan 1] 200nmm -

3] 220nm
4] 230rm
5] 240nm
B] 250nm
7] 2606m
8] 270nm
9] Cpegree

LCrpeme Boe

0k | OTraeHa | nDMMBHMTb| Cnpaexa

e [lnsa BbiBOga Ha 9KpaH CUrHanoB BCEX KaHaloB HAXXMUTE KHOMKY MNMokasaTb Bce.

e [lns cosgaHusi Npou3BONibHOro Habopa npeAcTaBnsieMblX CUMHanoB BhINOMHUTE OAHO M3 CriedytoLmnx
JencTBun.

¢+ HaxwmuTe kHonKy MokasaTb Bce, a 3aTeM yaanuTe HeHYXHble KaHarbl, WenkHYB N0 HUM MbILWbHO.
¢+ HaxmuTe kHONKy CKpbITb BCe, a 3aTeM Bbibepute Tpebyembie KaHanbl, LEMNKHYB MO HUM MbILLbIO.

. MCI'IOJ'Ib3yI7ITe LLEeNYoK MbilWbio AN TOoro, 4ToObl caenaTb KaHam akTUBHLIM UMW HEeaKTUBHbLIM, B
3aBUCUMOCTU OT ero NCXoaHOoro COCToAHUA.

o [nsa Bbl60pa BblYMCMSIEMOrO KaHana LeNKHUTE Mbilbio MO nocneaHen CTPOKe B Cnucke, cop,epmau.l,elh
€ro HassaHue. Bblumcnsembli kaHan 6yp,eT BblAerneH, a oCtalribHble KaHarbl CTaHYyT HeaKTUBHbIMW.

OavH 13 KkaHanoB, NpeAcCTaBfEHHbIX Ha 3KpaHe, SBNSAETCA meKywumM. TeKylwMM KaHanom
onpenensaTca eavHuLbl M3MepeHus no ocu Y, a Takke macwtad nsobpaxeHust Mpu UCMNOMNb30BaHUM
komaHg Bce u ABTomacwTtabupoBaHue (cM. pasgen Bud xpomamoezpammbi/MacwmabupoeaHue
usobpaxeHusi). Kpome TOro, npu akTMBHOM Kypcope B CTpoke MHgbopmayusi (cM. BeedeHue, pasgen
O6buwee 3HakomMcmeo c npozpamMmMoll/OKHO XpoMamozpaMmbl), 3HayYeHMe Nno ocu Y TaKke
COOTBETCTBYET BENIMYMHE CUrHama WMEHHO Ans Tekywero kaHana. [lo ymonyaHuio  TeKylwum
yCTaHaBMMBaeTCs NepBbI KaHar B CNNCKEe, HO MOXET BbITb caenaH nobon.

e [Ina BbiOOpa TeKyLLero kaHana LEenkHWTE MbILWbIO MO KHOMKE cripaBa OT CMMCOYHOrO nons TeKkywmin
KaHan v BblbepuTe HyXHOe 3HayeHue W3 MONHOro crnvcka kaHanoB. Ecnv ownboyHo BbIGpaH kaHar,
OTCYTCTBYIOLLUMIA HA 3KPaHe, TEKYLLMM CTAaHOBUTCS KaHamn no ymonyaHuio. MNpu cMeHe Tekyllero kaHana
aBTOMaTMYeCKHM BbINONHSAETCA KomaHaa Bee no BepTukanu.

¢ 3akpovite okHo Bupg, Haxxas kHomnky OK. B okHe xpomaTtorpammbl 6yget npeactasneH Tpebyembli Habop
rpadounkos.

2% O6paTute BHUMaHWE Ha TO, YTO MNpY U3MEHEHUU Habopa BbIBOAMMbIX Ha 3KPaH CUTHaroB COXpaHsi-
eTca pa3MeTka Ha MUKW, CAenaHHasa paHee, BO3MOXHO, No rpaduky, 6onee He npeacTaBieHHOMY Ha
aKpaHe.

"padrkmn KaHanoB pacnonaralTca OOMH Hag, APYrMM C MHTepBanom npumepHo 1/20 ot pasmepa k-
paHa. [lns Toro 4to6bl PacnonoXuTb rpadmrkn Ha AKpaHe Hauny4ywnm obpasomM BOCNONb3yNTECh Crieayto-
LWMMK npoueaypamu.

o /3meHuTe MHTEepBan mexay rpa(*)I/IKaMI/l C NMOMOLLbIO KINnaBWLL:

[Shift+T] YBenuuuTb pacctosiHue Mexzay kaHanamum xpomaTtorpammbl
[Shift+d] YMEHbLINTL paccTosHWE MeXAy KaHanaMmm xpoMaTorpaMmmel

e l3meHuUTe OTHOCUTENbHOE pacnofiokeHne rpaduKoB, Kak 3TO OnMcaHo Bbiwe B pasgene Olwmbkal
MCTOYHUK CCbINKN HE HanaeH..

Ecnu no ocn Y yctaHoBnEHbI abcontoTHbIe MeTkU (CM. pasaen Bud xpomamozpammbi/Juanoz2oeoe
OkHO Bud/ Ocu xpomamoepammbi), rpacdukn OyayT pacnonaraTbCs Takum obpasoM, 4Tobbl Ans
meKyuje2o kaHana rpacduk cooTBeTCTBOBarn abCoMTHbIM 3HaYeHusaM curHana. MNpu nameHeHnn TekyLiero
KaHana Bce rpadukM aBTOMaTUYECKM MNEepPeMELLaloTCsl C COXpPaHEeHUWeM B3aMMHOro pPacrnornoXeHus u
uHTepBana. B octanbHbix cnyyasx (yctaHoBneH nepekntovatens Het nnv OTHocUTenbHbIE) CMEeHa TeKy-
LLIero KaHana He BNUSET Ha BUZ XpOMaTorpammbil.
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O6paboTka MHOroKaHasbHbIX XpoMaTorpaMmm

Bbluncnaembiv KaHan

OCco0EeHHOCTLI0 MHOTOKaHarbHbIX XpomMartorpamMmm ABIiA€TCA BO3MOXHOCTb CO30aHUA AOONOJTHUTEIb-
HOro Bbl4UCIIAEMOro KaHana, KOTOprVI cpopMleyeTcsl N3 BCeX ocTasbHbIX KaHanos. lNonb3oBaTenb MOXeT
Bbl6paTb KaHan ogHoro n3 Tpex Tunos:

Cymma s/n Cymma curHanoB Bcex kaHamnoB ¢ KoadhpuumeHTamm, paBHbIMU OTHOLLIEHMIO
curHan/wym Anst Kaxkgoro kaHana (MCnonb3yeTcst C Uenbl  YMEHbLUEHUS
BKIlaga KaHaroB C MarnblM OTHOLUEHMEM C/L, KOTOpble yxyalawT c/w ans
CyMMapHOro kaHana)

CpedHuli omknuk CpefaHee 3HayeHve OTKNMKa NO BCEM KaHanam

CuzHarn/Bpemsi?0 Tekyllee 3HayeHWe curHana nocrieqHero B CrNvcke KaHana, AefleHHoe Ha
Tekyllee 3HayYeHne BpemeHW. [ns Toro YTobbl BbIMOSIHUTL 3Ty Npoueaypy
Ans nioboro kaHana, ero crnefyeT NepeMecTUTb B CMUCKE Ha MOCHEAHION
nosuuuto (cM. pasaen O6pabomka MHO20KaHalIbHbIX XpoMamozpamm/

Quiubka! lcmoyHuk ccbinku He HalioeH./Owubka! MemoYyHUK cebiiku He
HatideH.).

[nsa Toro YTOObI Bbl6paTb TUN BblHUCNAEMOIo KaHana, BbINOJIHUTE crieaytollee.

Bbibepute komaHay Metoa/HacTponkm metoda v B OTKPbIBLUEMCS OKHE LUENKHWTE MbIWbiO MO 3a-
knagke dopmynbl.

B cnucoyHom none MapameTp BbiGepuTe 3Ha4eHne Beiumcnsemblin kaHan.
CeoicTea: Hactpokita MeTopa

Dﬁl.uue] Hsmepewe] KaHa.rlbl] CPM.anpbl] Otpatiorka P optYE!

MNapateTp: P opryna:
|Bblqucnﬂer«1blﬁ rkaHan ﬂ Orcyroreyer -
Oroyrereyst
MepTEoe Bpera/ofterd — | Cynita
teTon pacseTar | Cpennug otk

Curnan/Bpema
e

opTTT .

Mepreei ofber: 017 mn [MNopucTocTe |'I_

[ BEMECTE M3 YOEEHHEEHHA NPH BEIMMCAEHWM 33 PEKTHEHICTH

WHaekc
HHrepnonauma: |J'I|4HemHaﬂ ﬂ " BHyTpEHHWEA  * BHewHMA.

aK | OTrena | I'Ipl-\manmn| Crpaeka |

e B cnncoyHom none ®opmyna Beibepute Tpebyemoe 3Ha4YeHve.

o [nsa yoaneHnda paHee CO34aHHOINo BbIYUCNAEMOro KaHana Bbl6epVITe 3Ha4yeHne OTCYTCTByeT. OT1a
npoueaypa 6yp,eT BbIMOJIHEHA TOJIBKO NOCIie 3anncu xpomMmatorpammbl 1 MOBTOPHOM €€ OTKPbITUN.

e 3akpovite okHo HacTpomka metoaa, HaxaB kHoMnKy OK.

Mocne BbINONMHEHUS yka3aHHbIX NpoLeayp BbluMCseMbIl kaHan b6ynet go6asneH B Tabnuuy kaHanoB
B okHe Hactpowka metoga (muct KaHanbl), a Takke B COOTBETCTBYIOLUME CMMUCOYHbIE MOMS B OKHax
KomnoHeHT, MapameTtpsi pa3metku 1 Bug (nict Bbibop kaHana).

Pa3smeTka Ha nuUkun

Pa3meTka MHOrokaHanbHoOM XxpomaTorpammbl MPOU3BOAUTCS MO CUrHaNy O4HOFO U3 KaHaroB aHano-
TMYHO pasl\neTKe OAHOKaHaﬂbHOVI XpOMaTOFpaMMbI n 6e3 N3MEeHeHUn nepeHocmc;l Ha BCe OCTallbHble Ka-
Hanbl. Takasa pasmeTKa COOTBeTCTByeT npennonomeHmo 06 O,EI.HOBpeMeHHOVI peFMCTpaLlMVI OA4HOro n Toro
Ke NMkKa BCeMU KaHanamu, I'IOSTOMy ecnn B p,eVICTBI/ITeJ'IbHOCTVI Me>|<,qy KaHanamm cymeCTByeT BpeMeHHOI7I
CABUI, OH JOMKEH OblTb CKOMMNEHCUMPOBAaH, Kak 3TO onuMcaHo Bblille B pasaene Owubka! McmoYHUK cebinku
He HallOeH..

Jliobow 13 kaHanoB xpoMaTorpaMMbl MOXeT ObiTb ucnonb3oBaH ans pasmvetkn. OcobeHHO yao6HO
ncnomnb3oBaTb AN 9TOW uenu BbluucnaemMbln kaHan (Cymma s/n wnu Cpedruli omkrnuk). Mpu aTOM
cMcTeMa HaxoouT BCE MUKW, Aaxe Te, KOTopble CyWEeCTBYIOT TOMbKO Ha KakoM-TO OAHOM KaHane
XpomaTtorpammei.

20 DTOT THTI BEIYMCIIAEMOTO KaHAJIA HCTIONB3YETCSA TAKKE ISl OTHOKAHAILHBIX XPOMATOTPAMM, B YACTHOCTH, JUTA
a5eKTpodoperpamMM BHIBOAUTCS Ha IKPaH 1o ymoidanuto (cM. pasaen Owwobka! Hemounuk ccoliku ie natiden.
[Owubka! Hcmounux ccoliku He HAtlOeH.).
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e [lns Bblibopa kaHana, KoTopbln ByaeT UCnonb3oBaH ANA pasMmeTku, OTKponTe okHO lMapameTpbl pas-
MeTKM C NnoMoLlbto komaHabl MeToa/PasmeTka v BbIGepUTE HYXXHbIN KaHarn B OAHOMMEHHOM CMUCOYHOM
none.

PaKTOpPHbIAN aHaNu3

Hpou,e/:l,ypa q)aKTOprlﬁ aHanua3 npegHasHa4dYeHa ana BblaeneHna otaesibHbIX KOMMNOHEHTOB, MUKA
KOTOPbIX CyLleCTBEHHO nepeKkpbiBakTCA, Ha OCHOBaHUN OOMNOSTHUTENBHOM I/IH(bOpMaLl,I/IVI, nonyqaemoﬁ n3
MHOrokaHarnbHbIX XpoMaTorpamMmm.

Cl'leKmpbl MHOCOKaHaJIbHbIX XpoMamoecpaMmM

OLHUM 13 LWIMPOKO pacnpOCTPaHEHHbIX BApMaHTOB MHOFOKaHarbHbIX XpoMaTorpamMmm SIBMSIKOTCHA XpO-
MaTtorpammbl, Mofy4yaemble MNyTeM MW3MEpPEHUs MOIMOWEHNS W3MNYyYeHNss B Y3KOM CMEKTpasnbHOM
AnanasoHe, Kak npasuno, B Y® obnactu cnekTtpa, Ans HEKOToporo Habopa AnuH BOnH. OTKMAKK Kaxaoro
JeTekTopa 3aBUCUT OT KoadhdpmumMeHTa NOrnoLLeHns BellecTBa ANsl COOTBETCTBYIOLLEN ANUHbI BOMHbI, a
COBOKYMHOCTb BCEX OTKIIMKOB MOXET OblTb Ha3BaHa CreKmMpOoM KOMMOHEHTA, TaK Kak sBnsieTcs rpyobim
nogobuem cnekTpa nornowieHus BewecTBa. 1o aHanorm criekmpoM KOMMOHEHTa, a TakkKe CrekTpoM
nMKa, yyactka Wnu oTAEeNbHOM TOYKM XpOMaTorpaMmbl MOXHO Ha3BaTb COBOKYMHOCTb OTKITMKOB BCEX
OEeTEeKTOpOB, HE3ABNCUMO OT NPUPOLbLI PETNCTPUPYEMBIX CUTHAMNOB.

OnpepeneHne cnektpa Anst pasnuMyHbIX Y4acTKOB WM TOYEK OLHOro0 Xpomartorpaduyeckoro nuka
no3BonsieT uccrnefosatb ero 00HOPoOHOCMb (20Mo2eHHOCMb). Ecnn nuk cBszaH TONMbKO C OOHWM KOMMO-
HEHTOM, CMeKTp curHana B nepegenax Bcero nuka 6yanet HemsmeHeH. VI HaobopoOT, pasnuyne cnekTpos
OTAernbHbIX Y4aCcTKOB NMUKa CBUAETENbCTBYET O TOM, YTO B AEWCTBMTENbHOCTU 3TOT MWK obpas3oBancs B
pe3ynbTaTe HanoxeHus ABYX unu 6onee GNM3KOPaACMNONOXEHHbBIX MUKOB Pa3HbIX KOMMNOHEHTOB C OTNUYato-
LWMMunca cnektpamu. Takum o6pa3om, aHanm3 CrneKkTpoB MHOTrOKaHarbHbIX XpPOMAaTorpaMM SIBMSETCS MOLL-
HbIM CPECTBOM BblAENEHUsI OTAEbHBIX KOMMOHEHTOB MPY UX NOXOM XpoMaTorpauyeckom pasgeneHun.

Ona wnccnegoBaHWs KONMMYECTBEHHBLIX XapaKTEPUCTWMK CMEKTPOB yAOOHO BOCMOMb30BATLCS WX
npeacTaBrneHneM B BuAe BEKTOPOB. B cnyyae gByxkaHanbHOW XpoMaTorpammbl CNEKTP NpeacTaBnseTcs
Ha MMOCKOCTU B BWMAE BEKTOpa, NMPOEeKUUM KOTOoporo Ha ocn X 1M Y paBHbl OTKNMKaM getektopoB 1 u 2
COOTBETCTBEHHO. Mepol pa3nmums AByX CNEKTPOB MOXET CNYXWUTb Yron Mexay X BEKTOpaMu.

[na mMHOrokaHanbHOW XpoMaTorpaMMbl CMEKTP SIBNSAETCS BEKTOPOM abCTPakTHOrO MHOrOMEpPHOro
NMPOCTPaHCTBA, KOTOPbIA HE UMEET CTONb NPOCTOr0 HarnsAHOro npeacrtaenexHus. OgHaKo yron Mexay Bek-
TOpamMu MO-MPEXHEMY MOXHO WCMOMb30BaTb Kak Mepy pasnuuns [BYyX CMEKTPOB (4Ba BEKTOpa,
BbIXOASILLME U3 O4HOM TOYKM, BCEraa nexatT B OAHOW NIOCKOCTK).

[ns ogHopoaHoro xpomaTtorpadmM4eckoro nuka yron Mexay CrieKTpamu CoCeHUX TOUeK Maro OTnu-

o~
.......................... Criekmp 1

HeTtekTop

Cnexkmp 2

OetexTop 1

YaeTcd OT HynA (npwmepHo Ha BEeJIM4YnHY myma). Ecnu xe nuk HeoaHOpOo4eH, 3TOT Yrosi 3aMeTHO BO3pac-
TaeT, Oocturad MakCMMymMoOB B obnactsax MakcMmarnbHOro nepekpbiTua nNMKOB U1 MUHUMYMOB Tam, rae
CylweCTBeHHO npeoﬁna,qaeT TOJTIbKO OANH N3 KOMIOHEHTOB.

Mo BenuuMHe yrna mexgy crnekTpamy MOXHO [0CTaTOYHO HafeXHOo onpedenuTb, ABNAeTca nn ToT
UMW MHOW MK OOQHOPOAHBIM M OLEHUTH YMCNO KOMMOHEeHTOB. OAHAKo Ansi TOYHOro onpefeneHust Yvicna
KOMMOHEHTOB, BHOCALLMX CBOW BKMaj B CUrHam Ha aHanuM3uMpyeMoM y4acTKe XpomaTtorpammbl, Gonee
3 heKTUBHLIM SIBMSETCSA WUCMOSb30BaHWe CTPOroro annapata ghakmopHo20 aHanusa. MNpu 3ToM MaKcu-
MarnbHOe YMCIo onpeaenseMbiX KOMMNOHEHTOB (hakmopoes) PaBHO YMCIY KaHaNoB XpoOMaTorpammbl.

lMpouedypa ghakmopHo20 aHanu3a

B nporpamme MynsmuXpom npedycMoTpeHa crneumanbHas npoueaypa, no3sonsiollasa onpeaensite
YMCIO KOMMOHEHTOB MO pe3yrnbTaTtam NpUMeHeHUs (DaKTOPHOro aHanusa v NPOU3BOAUTbL COOTBETCT-
BYHOLLYIO MepepasmMeTKy ydyacTka XxpoMaTorpaMmmbl. OHa BbINOMHAETCS Creayowmm o6pasom.

e Bbloenunte ¢ NOMOLLBIO MbIWK (MW APYrMM CNOCOGOM) Y4aCTOK XpOMaTorpamMmebl, OTHOCUTENBHO KOTO-
pOro CyLEeCTBYET NPeanosiokeHne, YTO OH COAEePXKUT HeoAHOPOoAHbIE MUKW, Mpu 3TO He pekomeHayeTcs
BbIXOAMTb 3a Npeaerbl rpynnbl CIIMBLUMXCS MUKOB.

o Bubibepute komangy O6paboTka/dononHUTeNnbHO/®aKTOPHbIA aHanu3 (OHa [OCTyMHa TONbKO Anst
MHOrokaHarnbHbIX Xxpomartorpamm). OTKpoeTcs OKHO PaKTOPHbIN aHanus.
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B oCHOBHOM none aToro okHa NpeAcTaBneHbl pe3yrnbTaTbl NPOBEAEHHOrO aHanu3a B BMAE Crucka
BKMaZAoOB OTAEmNbHbIX (PAKTOPOB, MOSTHOE YUCMO KOTOPbIX PaBHO YWUCIY KaHaroB xpomaTorpammsbl. [lpu
3TOM UCnonb3yeTcd Habop HEKOTOpbIX abCTpakTHbIX (PakTOpOB, MOMYYEHHbIN B pesynbTate pelleHus
3agaym dakTopHoro aHanuaa. CnekTpbl 3TMX PAaKTOPOB, Kak NpaBWUro, HMKaK He CBs3aHbl CO CMeKTpamu
peanbHbIX KOMMNOHEHTOB. HO LIEHHOCTb Takoro aHanmsa COCTOUT B TOM, YTO YUCMO 3Ha4YuUMbIX PaKTOPOB,
TO €eCTb Takux, BKMa4 KOTOPbIX MNpeBblIAeT MOrPEeLIHOCTb W3MEPEHWsi, PaBHO YUCIY PasfNYHbIX
KOMMOHEHTOB, KOTOpble CYLIECTBEHHO BMMAIOT Ha (OPMUPOBaHME paccMaTpuMBaeMoro yyacTka
XpoMaTorpamMmmbl.

Cnuncok ¢akTopoB COCTaBrieH B nopsgke yObiBaHMS UX BKNaga, NOCNeHUM M3 yucna 3HaunmbIX
¢aKkTopOoB BbiAENEH, a B none PaHr ykaszaHo nx nonHoe 4ncro (pawHez). o ymonyaHuio rpaHmua 3Haunumo-
CTU ycTaHaBnuBaeTca Ha ypoBHe 1%. MNMonb3oBaTtenb MMeeT BO3MOXHOCTb M3BMEHUTb PaHr, ncxoasa U3 cob-
CTBEHHbIX OLIEHOK 3TOWN rpaHuLbl.

¢ [Ina mn3aMeHeHMs paHra nepemecTuTe rpaHuly 3HaA4YMMOCTU C MOMOLLbIO KMaBWULL YNpaBreHust

BEpTMKaNbHbIM MEpPEMELLEHNEM Kypcopa WIM LLEMYKOM MbIWK MO HYXHOW cTpoke. [Mpu atom

COOTBETCTBYIOLLMM 06pa3oM N3MEHUTCSH 3Ha4eHne B none PaHr.

Ha cnepylowem Lware npou3BOAUTCHA pPas3nOXeHMe yyacTka XpomaTorpaMmbl Ha CyMMYy CUrHamnoBs
OTAENbHbIX KOMMOHEHTOB, YMCIIO KOTOPbLIX PABHO 3a4aHHOMY paHry, a CnekTpbl MPUMEPHO COOTBETCTBYHOT
MUHUMYMaM Ha KPWBOMW YIMOB MeXay COCeaHUMM Toukamu. [1pu 9TOM MOryT MONy4YUTbCs Y4acTKU C
oTpuUuaTenbHbIM ~ CUrHaNOM  ANd  Kakoro-nmbo  KOMMOHEeHTa, dopmanbHO  COOTBETCTBYOLLME
oTpUuaTeNbHOM  KOHUeHTpauuu. [lonb3oBaTtenb UMEET BO3MOXHOCTb MCKIMKUUTE  OTpuULaTerbHble
CUrHarbl, @ TakKe y4nTbiBaTb ANs KAXOOW TOYKM BKNagbl He 6onee Yem 2 KOMMOHEHT.

¢ [Ins VCKMoYeHUss oTpuuaTtenbHbIX CUrHamoB ycTaHoBUTe dnaxok HeT oTpuuatenbHbIX
KOHUEHTpaLui.

¢ [lna orpaHu4eHuMs Yucna yuntbiBaeMbIX KOMMOHEHT ycTaHoBuTe draxok HanoxeHue He 6onee 2
NUKOB.

¢ [lna npocmoTpa v peaakTUpoBaHMS MOMOXEHUST MUKOB YNCTbIX KOMMOHEHTOB YCTaHOBUTE (hrnaok
Py4Hou BbIGOp.

¢ Haxmute kHonky Next. MNpousonget nepexon Ha criegyowmii nuct. Ecnm Gbin yctaHoBNeH draxok
Py4Hou BbIGOp, 37O OyaeT AOMNOMHUTENbHBLIA JIUCT, HA KOTOPOM MOXHO PedaKkTMpOBaTb MOMOXEHWe
MUKOB YNCTbIX KOMMOHEHTOB.

_J_"i DaKTOPHBIH aHaTM3 ]
p
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B neBom nore npeactaBneHbl rpadukn AN BCeX KaHamnoB ¢ OTMEYEHHBIM Kypcopamu NMosoXeHneM
MUKOB YMCTbIX KOMMOHEHTOB, B MPaBOM — BPEMS YAEPKMBAHUS OS5 9TWX MUKOB. [N TOro Ytobbl M3MEHUTb
NosSIoXKeHNe NuKa, BbIMONHUTE creadyloLee.

+ Bblgenute cTpoky Tpebyemoro nvka B npaBoM Morne.

+ T[lepeiigute B neBoe mMorie Npu HaxaTol rpaeoll KHOMKE MblM — Kypcop YCTaHOBWUTCS Ha
BblAENEeHHOM NiiKe.

+ He oTnyckasi KHOMKY MbILLK, NEepPeMeCTUTe Kypcop B TPEGYEMOE NOMoXKeHME.
¢ OTnycTUTe KHOMKY MbILWW, NPV 3TOM B BbIAEMNEHHOW CTPOKe B NPaBOM rorie YCTaHOBUTCS HOBOE

3Ha4veHue.
o Haxmute kHonky Next. NMponsongeT nepexon Ha CrieaytoLwmin nncT.
A MAKTOPHBIA aHANHZ
200nm Mo Komwsecteo Kono %
210nm
Z200nm 1 55 MEG
Z3lnm 2 17m 2318
240nm 3 31.10 4218

250nm
2B0nm
270nm
Tatal
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Ha atom nucte B neeBom none npeacrtaBiieH CMCOK BCeX KaHalloB, a B NpaBoOM — BKNnaAbl BCEX
onpepenieHHbIX KOMMNOHEHTOB B CUIrHan KaHana, BblgefleHHOro B fieBOM norne (B CTOJ'I6LLe KonuuyectBO —
abcontoTHas, a B ctonbue KoHu.% - oTHOCMTenbHas BenvynHa Bkraga).

* D,J'Iﬂ NpPOCMOTpa AaHHbIX Ana Kakoro-nnobo KaHana, Bblgeninte ero B 1eBOM normne wern4ykom Mbilin no

HY>KHOW CTPOKE UNW C MOMOLLbIO KMNasuLL yNpasrieHnss BepTUKarbHbIM NnepemMeLleHemM Kypcopa.

o Haxmute kHonky Next. lNpounsonaeT nepexon Ha cneayoLwmnin NnCT.

/A DAKTOPHBIA AHANH3
f= 5| [¥ Kanan
™ Yraon
[ Baza
v Cagur

LCorpanure
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Ha aTom nucte npencraeneHo AOMOMHUTENbHOE OKHO, KOTOPOEe MMeeT 3arofioBOK BbiGpaHHOro Ha
npedbiayllemM Liare Kadana, codepalllee y4acToK Xpomartorpammbl. B HEM MNyHKTUPOM un3obpaxeH
curHan BblIGpaHHOro KaHana, a CrnoLWHbIMU MMHUSIMU — CUTHATbl OTAEMbHbIX KOMMOHEHTOB, NOMyYeHHbIe B
pesynbTaTe aHanusa.

+ [ns Toro YTtobbl yaanuTb U3 OKHa rpadvk curHarna kaHana, CHUMUTe ycTaHoBKy cpriaxkka Kanan.

¢ [lnsa Toro 4Tobbl NOKa3aTb B OKHEe rpaduk U3MeHeHus yrna (B OTHOCUTENbHbIX eAMHMLax), yCTaHo-
BUTE donaxkok Yron. Npadmk GygeT npeactaBneH B OKHe CMIIOLIHOW KpacHOM nuHuen. B Tex obnac-
TAX, rge curHan 6nmsok K Hynwo, Ans M3MEHEeHUs yrna rnokasbiBaeTCs HeKoTopas MOCTOsiHHasd
BennyunHa.

¢ [1ns Toro 4ytobbl n3MeHuTb MacwTab n3obpaxkeHns No ocu Y, NepeMeCcTUTb €ro UM N3MeHUTb pac-
CTOSIHWE MeXAy KPUBbIMU, aKTUBM3UPYNTE OKHO, LLENKHYB NO HEMY MbILbIO, U Aanee Ucnornb3ynTe
KnaBmaTypy, kak npu paboTe B OKHe xpomaTorpammsl (CM. lpusioxeHue 2).
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+ [ns Toro 4ytoGbl YBENMUYUTL OKHO rpachvka A0 MOJSIHOrO pa3Mepa 3KpaHa, HaXkMuTe CTaHOapTHYHO
KHOTMKY B BEPXHEM MPABOM YrJ1y OKHa.

¢ [1ns Toro 4tobbl 3aKpbITb OKHO rpadunka, HAXXMUTE CTaHOAPTHYHO KHOMKY B BEPXHEM MPaBOM Yriy OKHa
Unn cneumanbHyto KHOMKY 3akpbiTb. [py 3TOM Ha MeCTe 3aKpbITOro okHa nosiBuTcs Haanuch Moka-
3aTb OKHO 3[€eCb, M0 KOTOPOW criedyeT LenKHYTb MbILLbIO ANsi BOCCTAHOBIIEHWUS 3AKPLITOrO OKHA.

¢ [1nsa TOoro 4tobbl COXpaHUTb pe3yrnbTaT aHanu3a Ha AUcKe, HaXXMUTe KHomnky CoxpaHuTb. [pu aTom
OKHO rpadhmka 3aKpoeTCsl, a ero CoAepXnMoe nepemMecTuTcs B OTKPbIBLUEECS CTaHOApTHOE OKHO
He3anuMcaHHON XpoMaTtorpamMmmbl, MpU 3aKpbITUM KOTOPOro ByaeT aBToMaTU4eCKM co3aaH dawnn.

e [Ina 3aBeplieHMs npoueaypbl hakTOPHOrO aHanusa W BKMHOYEHUS €ro pe3ynbTaToB B pasMeTky
XpoMaTorpaMmMbl HaXMmUTe KHOMKy Finish. OkHo ®aKTOpPHbIM aHanu3 3aKpoeTcs.

ZX B pesynbtate npuMeHeHus DaKTOPHOrO aHanu3a Ha BblIGpPaHHOM Yy4yacTke XpomaTorpammbi
N3MeHseTCA cneayoLmm obpasom.

ZX Yucno u nonoxeHue BEpLIMH MUKOB YCTAHABNMBAETCA B COOTBETCTBMM C  HaMAEHHbIMU
KOMMOHEHTaMM.

X Tpanvubl Mexdy NUKaMu yCTaHaBIMBaOTCS Tak, YToGbl MOWAAM MUKOB Gbinv paBHbl Mriolwaaam

MNKOB Ha KPUBbIX OTAENbHbIX KOMIMOHEHTOB.

e [InAa cOXpaHeHMs] W3MEHEHHOW pa3MeTKM 3anuwuTe XpomaTorpammy, BblGpaB  kKomaHgy
®ann/CoxpaHntb/ XpomMmaTorpamma uim LENKHYB Mo NMKTorpaMmme = )

PacueTt KOHUeHTpauumn

Kanan, wvcnomnb3yembii Ons  pacyeTa KOHUEHTpauwui, HasblBaeTCs OrOpPHbIM (cm. pasgen
KonuyecmeeHHbIll u KavyecmeeHHbIl aHanus/[llocmpoeHue 2padyupoeoyHbix 3asucumocmeli/
OcobeHHOCMuU 2padyupoeku OJis1 MHO20KaHallbHbIX XpoMamozpammM). OnopHbIM MOXeT ObiTb Ha3Ha-
YyeH NoboN 13 KaHanoB, B TOM YKCIIE, U BbIYUCISEMBIN (CM. pa3gen Boiyucnsembil kaHas). OgHako kaHarn
Cymma s/n ncnonb3oBaTtb He PEKOMEHAYETCS, Tak Kak CryyYalnHble U3MEeHEHWUsI YPOBHS LLyMa NPy Nony4YeHnm
OTAenbHbIX XpoMaTorpamm MOryT caenaTb MOSIHOCTbI0 HEMPUIrOAHOW MpOBEAEHHY rpagyvpoBky. KaHan
CpedHuli omKIuK MOXET UCMOSNb30BaTbCs TOMNLKO MPU HEM3MEHHOM YMCIE KaHasOoB.

N

7Q< bes komneHcauun caBura HUKaKoW KaHan, KpOMe TOro, no KoTopomy Obina npousBegeHa pasmMmeTka,
Henb34 UCMNOoJ1Ib30BaTb B Ka4eCTBE OMOPHOIo rnpwu pacyeTte KOHLleHTpaLlMVI!

[ins BbIGOpa ONOpPHOro kaHarna BbINOMHUTE crieaytoLuee.

e OTkpolite okHO KomnoHeHT, BbibpaB komaHaoy Metog/lI'pagynposkal/l paduku, nnm m3 Tabnuubl KOM-
MOHEHTOB, HaxaB KHONKY ["paduku.

e B cnucoyHom none ONOpHbIM KaHan BbiGepuTe Tpebyemoe 3HayeHve. OTKpoOeTca OKHO C
npegynpexaeHnem ob nameHeHun rnobdansHoro napameTpa.
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e [loaTBepante m3MeHeHue, HaxmuTe kHonky OK. BbiOpaHHbLI KaHanm CcTaHeT OMopHbIM ANs BCeX
KOMTMOHEHTOB.
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e Ecnun gnsa kakoro-nmbo KOMMoHeHTa TpebyeTcs BbiOpaTh CneuManbHbIA (NOKanbHbIN) OMOPHLIN KaHar,
OTNUYHBIN OT 06LLEero, BbINONHUTE CneaytoLlee.

. Bbl6epMTe KOMMNOHEHT B O4HOMMEHHOM CMMUCOYHOM MoJie.

+ YcraHoBuTe cnaxkok psaom ¢ noriem ONOpHbIN kaHan v BbiGepuTe B 9TOM Morne Tpebyemoe 3Have-
Hue.

e 3akporite okHO KomnoHeHT, uienkHyB no kHonke OK. Ecnv oHO 6bino oTkpbiTo n3 Tabnuubl
KOHLIeHTpaLMMN, 3aKporiTe ee Takke, 0bsi3aTenbHO HaxaB KHomnKy OK.

e 3anuwimTe xpomaTtorpammy u/mnu meToq ¢ noMmollsto komaHg Pann/CoxpaHuts/XpomaTorpamma vmnm
®ann/CoxpaHntb/MeTOoA COOTBETCTBEHHO.

\ A/

ZX 3Havenus B ctonbue ®O TabnuLibl KOMNOHEHTOB M B cTONbLEe 3Ta xp-Ma Tabnuubl KOHLEHTPaLWii, B
none KoHueHTpauus okHa KoMnoHeHT, a Takke B cTtonbuax otyeta BbicoTa, Beicota %, MNnowaas,
Mnowagb%, Paktop oTknuka, KoHueHTpauusi, KoHueHTpauma %, OTH. koHueHTpauusi, OTH.
KOHUeHTpauus %, Anst KaXXaoro KOMMOHEHTa yKa3bIBalOTCA Afsl ero OnopHOro KaHana.

O6'beLl,I/IHeHVIe nakeTa B MHOIrokaHalibHYyO XpomMaTtorpammy

OO0HokaHarbHble XpomaTtorpamMmmsbl, BXxogdawme B rakem, MOXHO O6'beD,VIHI/ITb B OOHY MHOroKaHarllb-
HYKO XpomMaTtorpammy. Takoe ob6beguMHEHME MOXHO npoun3sBoanTb He3aBUCMMO OT TOro, MMeEeT Inn
XpomaTtorpamMmmbl OAUHAKOBYHK NPOAOSIKUTENbHOCTb U coBNagakT N eAnHUUbI, 3adaHHble MO OCAM. ,D,J'Iﬂ
obbeanHeHus XpomMaTtorpamMmm BbINOJNIHUTE creayrulee.

e CosganTe HOBbI MakeT WNW OTKPOWTE CO34aHHbIM paHee (pasgen KosuyecmeeHHbIl u
KadyecmeeHHbIl  aHanu3sl../Aemomamu4deckassi 2padyupoeKka C UCIMOJIb308aHUEM paHee
noJsly4eHHbIX XpoMamozpaMM), PN 3TOM OTKPOETCS OKHO [akeTHbIN nepecyer.

e Haxmute kHonky O6beanHUTb BHM3Y okHA. OKHO 3aKpOeTCsl, a Ha ero MecTe OTKPOETCS OKHO HOBOM
MHOFOKaHaJ'IbHOIZ XpOMaTOFpaMMbI, KOTOpaﬂ aBTOMaTU4YeCKU nonyqaeT NMA nakeTta, AonoJiHeHHOoe
crnosom O0beaynH.

Mpu coxpaHeHUn 3ToW XpomaTorpaMmbl Ha Aucke ee dhainy npucBavBaeTCsl UMSI B COOTBETCTBUM
CO BpeMeHeM co3faHusi 06 beaUHEHHOW XpoMaTorpaMmbI.

AY

& Hukakve npoueaypsl, 3a0aHHbIE ANS NepecyeTa XpomaTorpamm, BXOOALWMX B NaKeT, Npu o6beamHe-
HWUM He BbinonHaTCA!

Mpynnbli

I'pynna - 3TO HECKONbKO 06 bEANHEHHbIX MO KakKOMYy-TO NpPpuU3HaKy KOMMNOHEHTOB.

Kaxgbln KoMNoHeHT B Tabnuue KOMMOHEHTOB MOXET MOfy4nuTb CBOM COBCTBEHHBIN HOMEp, onpe-
AensLWwnin ero NPUHaANexXHoCTb K Kakon-To rpynne. Bce KOMMOHEHTbI C OAHUMM HOMepoMm B cTonbue
lpynna BkM4alTCA B cOCTaB ofHOW rpynnel. Bo Bpemsi BbiBOga otdyeTa nporpamma MymsmuXpom
nossonseT nocne obuien, ceogHon Tabnuue NMKOB HanevyaTaTb Tabnuvubl MMKOB MO rpynnam.

ZX Hactosiwas sepcus MynbTuXpom He Nno3BonseT AaBaTh rpynnam UMEHa U pasnmyaeT Mx TOMbKO Mo
HoMepaMm.

Mo yMOn4aHunio BCEM KOMIMOHEHTaM npucBanBaeTCAa Hynesad rpynna.
[nsa Toro, 4YTOObI onpenennTtb HomMep rpynnbl B Tabnuue KOMNOHEHTOB:

e OrtkponTte Tabnuuy komnoHeHToB (MeToa/l pagynpoBka/KOMNOHEHTLI U U ).
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Mue Bpema OkHo, % | Penep Hmn Ipynna| HHoexc | +0 MHH. C marc. C
1 1 3.58746 5 Her Fluorid 1 0 | 0.109241 0 0
2 3 | 5.69271 5 Her Chilorid 1 0 (0.0641378 0 0
3 4 7.5303 5 Her Mitrit 2 00111212 0 0
4 5 | 8.89189 5 Her bromid 1 0 | 0.07528 0 0
5 6 | 10.9499 5 Her Mitrat 2 0 (0.0591583 0 0
[ ¥ | 125973 5 Her Phosphat |3 0 | 0117327 0 0
7 8 | 15.7306 5 Her Sulfat | 3 0 |l].l]4442l]1 0 0.,
¥
K.B Muzainoga

e Beegute B cTonbeu Npynna oamMHakoBble HOMeEpa ANsi BCEX BXOOALWMX B AAHHYHO Ipynny KOMMOHEHTOB.
Hanpuwmep, cosgante rpynny Ne1 ans ranounpos, rpynny Ne2 - ans HutpocoeauHeHun n rpynny Ne3 - ans
BCEX OCTarlbHbIX.

Mpu BbIBOAE OTYETA rpynnoBble Mabiuybl MUKO8 UMEKT CTPYKTYPY, YTO U CBOAHas Tabnuua.
Hwxe npueegeH npvmMep Tabnuubl NMKOB AN Criyyasi, Korga onpeaerneHbl TPy rpynmbi.

Quantitation method: 3akasnoi
Standard component: Her
Normalization: 100.00
No Retention  Height Area Conc.
MHH %FS %FS*cex mg/L
1 3.65 10.52 98.229 10.191
2 451 0.03 0.404 0.000
3 5.66 14.73 174.379 10.229
4 7.55 5.24 93.441 10.023
5 8.84 8.15 145.721 10.146
6 10.76 8.38 186.957 10.198
7 12.60 2.99 91.626 10.124
8 15.68 7.00 245.066 10.157
8 20.00 57.04 1035.823 71.069
Group 1
No Retention  Height Area Conc.
MHH %FS %FS*cex mg/L
1 3.65 10.52 98.229 10.191
3 5.66 14.73 174.379 10.229
5 8.84 8.15 145.721 10.146
3 20.00 33.39 418.329 30.566
Group 2
No Retention  Height Area Conc.
MUH %FS %FS*cex mg/L
4 7.55 5.24 93.441 10.023
6 10.76 8.38 186.957 10.198
2 20.00 13.63 280.398 20.222
Group 3
No Retention  Height Area Conc.
MUH %FS %FS*cex mg/L
7 12.60 2.99 91.626 10.124
8 15.68 7.00 245.066 10.157
3 20.00 9.99 336.692 20.28

Group

WWNEFE NP O

Group

-

Group

Group

Name
Fluorid
Chlorid
Nitrit
bromid
Nitrat

Phosphat
Sulfat

Name
Fluorid

Chlorid
bromid

Name

Nitrit
Nitrat

Name

Phosphat
Sulfat

UMnopT - aKCnopT AaHHbIX

B HEKOTOPbIX cCny4yadax BO3HUKaeT Heob6xoauMoCcTb B OOMeEHe AaHHbIMU Mexay pasfimyHbiMn
nporpammMmamm. Hanpvlmep, MOXeT I'IOTpe6OBaTbCF| npoynTaTb XpomMaTtorpamMmmbl, NosfiydeHHble OpyruMmun
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nporpammamMu, nepegaTtb OoT4eT Ans o6paboTkM TEKCTOBbIM PEdaKTOPOM, 3MEKTPOHHOW Tabnuuen unu
Apyroi nporpammoit. [Ins 3Tol Lenu u cnyxat onepauuy MMnopTa - 3kcropTa.

NMnopT xpomaTorpamm

Mporpamma MynemuXpom No3BonsieT MMNOPTMPOBaTb XpOMAaTOrpamMmmbl, NOSyYEHHbIE HEKOTOPLIMM
apyrMMmu cuctemamm coopa n obpaboTkm xpomaTtorpadudeckux aaHHbelx. [py aTom 13 ucxogHoro canna
N3BriekaeTcad MaKCUMaribHO BO3MOXHOE KONMYEeCTBO MHOpMaumv, Heobxooumow Ans npeacTaBreHus
XpoMaTorpammbl. [Ing Tex TMNoB ansnoB, B KOTOPbIX TakoW MHopmMaumm He OOCTaeT, MoMb30oBaTernto
npeanaraetca BblbpaTh oauH U3 hannos MetTofoB nporpammbl MynsmuXpom v nocne OTKPbITUS XPO-
MaTorpammbl NPOM3BECTU HEODOXOAMMbIE M3MEHEHUS (KOPPEKTUPOBKA pasMeTKW, BBOL OOMOSTHUTENbHON
NMHcopmaumm 1 T.n.).

[ns nmnopTa xpomartorpamm:
e Bubibepute komangy ®@ann/MmnoptupoBaTtb. OTKpoeTcsa okHO OTKpbITh thaun.
¢ BbibepuTe Tpebyembli AUCKOBOA M KaTanor (Npy HanM4Mmn CeTU OHa Takke AOCTYMNHA).
e Bbibepute TMN charnos ans umnopTta.

MynsmuXpom-DOS (*.CHM) oannbl xpomaTorpamm nporpammbl “MynsmuXpom dnss DOS”, Bepcumn
2.6x 1 2.7x. Bcsa nHgopmaums o xpomaTorpamme, BKMAOYas YCTaHOBKM
MeToAa, UMMNOPTUPYETCS NOMTHOCTbIO.

AlA (*.CDF) dannbl xpomatorpamm B ¢dopmate AIA. YacTuyHO BKMOYaloT
nHdpopmaumio Metoda. Kpome cobcTBEeHHO xpomartorpamm cogepxaT
OCHOBHble faHHble Tabnuubl KOMMNOHEHTOB, JOMOHEHHbIE AaHHBIMM
06 ux KOHLUEHTpauun, a Takke HEKOTOpyl MHOPMaUMo M3 nacnopTta
(cm. MpunosxeHue 6).

HyperData (*._RD) dannbl xpomatorpamm nporpammel "HyperData™.

OHeatipoXpom (*.CHR) Ghannbl xpomartorpamm nporpammbl "3HealipoXpom", ncnonb3yemon
ONs ynpaBneHuMsi MHOTOBOJSTHOBBIM MWKPOKONOHOYHBIM FPagueHTHbIM
xpomatorpadom "Munumxpom A-02".

Longinteger (*.*) Gannbl  OaHHbIX XpoOMaTtorpamMM B LENIOYUCIIEHHOM  OMHapHOM
dopmarte (4 6arTta). MNogoepxmeaeTcsa MHOMMU NPOrpaMMamMu.
Tekcmosnbil ¢aln (*. TXT) dannbl AaHHbIX Xpomartorpamm B dopmate ASCIl (cm. pasgen

®dopmam mekcmosebix ¢halisioe 051 IKCropma u umMnopma).

¢ B nosBuBLIemcs crivcke dharnoB Bbibepute HyXHbI darn. MoxHO BbIOpaTh HECKONBKO MOYLLMX NOAPAS
XpOMaTtorpaMm C MOMOLLBK HaXKaTOW JIEBOM KHOMKU MbILKU WM KOMOMHaLWMM KnaBuLl CTPEnoK C
knasuwen [Shift]. WenkHnte no kHonke OK. BbiOpaHHble channbl 6yayT NpoynTaHbl, KaXabli B CBOE
cobcTBEHHOE OKHO. [1pM 9TOM BO3MOXEH OAMH U3 CriedyoLmnx BapuaHToB.
+ Ecnu dann otHocutca k tuny MynemuXpom-DOS nnn AlA, OTKpOeTCS OKHO XpoMaTtorpamMmei.
¢ Ecnu cann otHocuTca k nobomy Opyromy Tuny, OTKPOETCS OKHO OTKpbITb harn CO CrMCKOM
harnoB MeTodoB. ATO CBA3AHO C TeM, YTO B dhannax coaepkarcsi TOMbKO AaHHble COOCTBEHHO

XpomaTorpammbl, 6e3 AaHHbIX MeToda, U Ans NPoCcMOoTpa XpomaTorpaMm TpebyeTcs BolopaTh Kakom-
nnbo noaxoasLwmii meToa. Mocne Toro, kak 6yaeT BolbpaH MeTo, OTKPOETCS OKHO XpoMaTorpaMMbi.

OKCNOPT AAHHbIX

HeobxooMMoCTb B 3KCMOPTE AaHHbIX BO3HMKAET, ecrnn Tpebyetca nepefada xpomMaTorpamMmbl UIn
oT4yeTa B Apyrve nporpaMmmbl. Hanbonee yacto mcrnonb3yeTcs nepegaya puUCyHka xpomartorpammbl W/vnm
TeKcTa OT4eTa B TEKCTOBLIN pegakTop Tuna Microsoft Word ons BcTpanBaHus B LOKYMEHT WUIK e nepefada
oT4eTa U/Mnm xpomatorpammbl B 3MEKTPOHHY Tabnmuy Tuna Microsoft Excel ans ganbHenwern o6paboTku.

OKCMopT AaHHbIX MOXXHO NpousBecTy Yepes bycdep obmeHa MS Windows (Clipboard) unu vepes dann.

AKcnopT AaHHbIX Yepe3 Oycep obmeHa

MS Windows MMeeT BCTPOEHHbLI MeXaHu3M nepefadu AaHHbIX MEXAY MPUITOXEHUSAMU 4Yepe3
Oycdep obmeHa. [Npn 3TOM BO3MOXHA Nepegada Kak TEeKCTa, Tak U PUCYHKOB (KOMWK BCErO 3KpaHa wunm
TekyLlero okHa). Onepauumm nepegaym AaHHbIX Yepes Oydep o6MeHa BbIMOMHAKTCA ONepaTopoM BPYYHYHO
1 He NoadalTCcsa aBToMaTM3aunm B MOSTHOW Mepe.

lMepedaya pucyHka xpoMmamozpaMMbi Yepe3 6yghep obmMeHa

Ona Ttoro 4toBbl BCTaBUTb PUCYHOK B [OKYMEHT, ucnonb3yda 6ydep obmeHa, BbINOMHUTE
cnepyiollee.

o Bbibepute Tpebyembin macliTab v BUA XpoMaTorpaMmel. VIcnonb3ynte Anst 3Toro Knasulin ynpasneHus
n3obpaxxeHnem (cm. MpunoxxeHue 2) n NyHKTbI MeHo Bua,

MynbmuXpom eepcusi 1.7x CnpaBOYHUK MO OCHOBHbLIM Onepauusam 4-109



e BbInonHMTE 0QHO U3 CriegyoLwWwmx OeNCTBUN.

+ [lomectute B Bydhep YepHO-benyro Konuto pUCyHKa XpomaTorpaMmmsbl, BbIGpas onuuio MeHIo
PepaktupoBaHue/CkonupoBaTtb B 6ydep.

¢ [lomectuTe B Gydep KOMMIo aKpaHa Unm akTMBHOTO OKHA C COXpaHeHUeM U8emos, NCMonb3ys
knasuwy [Print Screen] unu kombuHayuio [Alt]+[Print Screen] cooTBETCTBEHHO.

e [lepenigute B NpUnoXeHue, KOTOPOe Ucnonb3yeTcs Ans paboTbl ¢ AOKYMEHTOM, W BCTaBbTE PUCYHOK C
NMOMOLLbIO cTaHaapTHon komaHabl MpaBka/BectaBuTtb (Edit/Paste B aHrnmMinckom BapuaHTe).

lMepedaya ece2o omyema 4Yepe3 6yghep obmMeHa
[ns nepegaun otyeTa Yepes Gydep oOMeHa BbINOMHUTE criegytoLuee.
o BbiBegute otyeT B Tpebyemon oopme Ha akpaH (cm. pasgen OtuerT).
e Bubibepute onuuio meHio PegaktupoBaHue/CkonmpoBath B 6ydep. Haxxmute knasuwn [Ctri]+[Ins].
o [lepengute B nNpunoxeHue, KOTOPOE UCMONb3yeTcs AN paboTbl C AOKYMEHTOM, U BCTaBbTE TEKCT C
nomoLLbo cTaHaapTHow komaHadbl MpaBka/BetaBuTb (Edit/Paste B aHrnminckom BapuaHTe).
JKCNopT AaHHbIX Yepe3 channbl oTyeTa

Mporpamma MynbmuXpom JaeT BO3MOXHOCTb 3anucbiBaTb OTYET M PUCYHOK XpoMaTorpammbl B
dannbl Ha gucke. MNpu 3TOM onepauus nepefadn LaHHbIX MOXET BbIMOMHATLCA aBTOMAaTUYECKKU, Npu
BbIBOAE OTYeTa MO OKOHYaHUM XpomaTtorpammbl. ABTOMaTmMyeckas 3anucb B dhanmn npov3BoauTCS Npu
ycTaHoBke chnaxka ®Pamn B okHe Onumm ot4yeTta. [pn 3TOM TEKCT OT4YeTa 3anucbiBaeTcs No BbiGOpy B
kogmpoeke WINDOWS wnn DOS, a rpadwmk xpomatorpammbl — B cpopmate WMF (Windows metafile).
Ecnu HasBaHue nporpammbl Anst o6paboTkn akcnopTupyemoro danna ykasaHo B nosne lNMporpamma okHa
Onumu otyeTa, OHa aBTOMATUYECKM 3anyckaeTca nocne 3anucu cparina otyeta. bonee nogpobHo o
3anvcy oT4eTa M puUcyHka Xxpomartorpammbl B channbl cMm. B pasgene Omyem/Bbi6op ycmpolicme Onsi
ebleoda omyemal/Bbieod e ¢halin.

[aHHble oT4eTOoB, 3anucaHHble B BUAe annoB, MOXHO 0ObiYHBIM 006pa3om 3arpyxaTb B gpyrve
npunoXxeHuss ansa panbHenwen obpaboTkn. B cnyvae wucnonb3oBaHus Microsoft Excel mn Access
06paboTKy AaHHbIX 13 dharinoB yagobHO NPOBOAUTE C MOMOLLBIO MAaKPOCOB aBTOMaTUYECKH.

AKCnopT AaHHbIX Yepe3 ¢hannbl hopmaTa AlIA
[nsa skcnopTta AaHHbIX B popmate AlA (cM. NpeablayLimi pasaen) BuiNonHUTe cnegyioLlee.
¢ Bbibepute komangy Pamn/AkcnopTt/AlA. OTkpoeTcst okHo CoxpaHuTb Kak Ans dannos Tuna *.CDF.

e BuibepuTte guckoBoAd M KaTanor, B KOTOPbIA 3KCMOpTMpyeTca dhann (Npu HanMuum ceTu oHa Takke
OOCTYMNHa).

¢ Beegute nvsa anna n Haxxmute kHonky CoxpaHuTb.

SKCNOPT AaHHbIX Yepe3 TeKCToBble hannbl

[aHHble, cogepxalimecss B xpomaTorpaMmme B HeobpaboTaHHOM BuAe, MOTyT 3KCMOpPTUPOBATLCS
yepes TekcToBble hannbl. [Ana akcnopTa AaHHbIX B TEKCTOBbLIN (hans BbINONHUTE crnegytoLlee.

o Bribepute komangy dann/kcnopt/B TekcT. OTkpoeTcs okHo {Umsa dharina xpoMaTorpammei}.
{r3261501.chw} &

[MpEACTEEMTE MEMEDEHMA [ BrawumTe BpemA BBIMOAA

A3HHEIE KAk

{+ Pafoyue eguHHMUEI0ECATIHOEE

™ Bnaverua AlM(uenoe weaa) -

oK | OrrenHa |

. Bb|6ep|/|Te €anHNUbl UIBMepeHna cnurHana, yCtaHoBmB Tpe6yeMb||7| nepekn4yarTenb:

Paboyue eduHuUybI n3MepeHune B OU3NYECKUX eAMHNLAX, 3afaHHbIX A8 AaHHOro kaHana
(decssmuyHoe) npu HacTpoKKe nHTepdgenca (oecaTnyHble Ynucna);
3HaueHue AUII (yenoe) nsmepeHne B guckpetax ALUI (Lenble yucna).

o Ecnu TpebyeTcs Takke BKNOUUTL B dharin 3HAYEHUE BPEMEHN ANS KaXOOMW TOYKM, YCTaHOBUTE hrnaxokK
Bknountb Bpemsa Bbixoaa v Bbibepute eanHuLbI UIAMEPEHUS BPEMEHM:

B cekyHdax (OecssimuyHoe)  BpeMms YOEpPXMBaHWS B CeKyHOaxX (OecaTuvHble ymicna);
Kak Homep mouku HOMEP TOYKM.
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o Haxmute kHonky OK. OkHO 3aKkpoeTcs, U BMECTO HEero oTkpoeTcsl OkHO CoxXpaHUTb Kak.

e Bubibepute OmckoBoa M KaTamnor, B KOTOPbIA 3KCnopTupyeTcst dann (Mpy HanMumm CeTu OHa Takke
OOCTyrnHa).

e Bsegute ums cdanna n HaxxmmuTe KHonky CoxXpaHuUTb.

dopmat TeKCTOBbLIX (hanrioB A4 9KCnopTa U umnopTa
dann, cosgaBaembivi Npu akcnopTte AaHHbIX B popmaTe ASCII, MmeeT 3aronoBokK, KOTOPbIA COAEPKUT

crnegyoLwime gaHHbIe:

MOMHOE YNCIO TOYEK XpOMaTorpammbl (cycles);

BPEMEHHOM MHTepBan Mexay ToukaMu (cyctime);

BennuyuHa guckpeta AL B 3agaHHbIX husnvecknx eamHmuax (coef);

3agaHHble unsnyeckme eanHnubl (units).
Hanee nocne ctpoku DATA: npeacTaBneHbl AaHHbIE XpOMaTorpamMmmbl B BUAE OOHOIO Minn ABYX CTONOLOB:

B NepBOM (€CNnv YCTaHOBIIeH COOTBETCTBYHOLLNI (PNaXoK) — 3HaYEHNEe BPEMEHU;
BO BTOPOM — U3MEpPEeHHOe 3HadyeHne curHana.
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Uucso Touek: cycles=3998
dakTHUeCKUM MHTepBaj: cyctime=0.3
mar Alll: coef=3.9841e-06

Enmaunel maMepeHmit Alll: units='S%FS'
DATA:

194939

195214

:97102

194225

:95940

195363

196968

:-96313

~ o0 b W N P O

TekcToBbIN hann ykazaHHOro dpopmarta MoxeT bbITb UMNopTUpoBaH cuctemon MynbmuXpom. Ecnn
TpebyeTcss umnopTupoBaTtb hans, UMEKLWUn MHoW copmaTt, B HEro AOCTaTOMHO BHECTW creayoliune
N3MEHEHWSI:

B Hayane (panna BBECTU TPW CTPOKU CneumanbHO BMAa, KOTOpbIe cogepxaT UHopmaumio o
BPEMEHHOM MHTepBane Mexay Todkamu B cekyHaax (cyctime) n ueHe ogHoro amnckpeta AL B
eguHuuax 100%-Hown wkanel (coef), a Takke 3aronoBok AaHHbIX (DATA!);

AaHHble NpeacTaBuTb B BUAE OJHOIO (BENWYMHBI OTKMMKAa) Unv AByX CTONOLOB (BpeMs 1 BenuynHa
OTKIMKa), pa3aeneHHblX ABOETOUMEM.

cyctime=1.2
coef=9.960251e-07
DATA:

:94939
195214
:97102
:94225
:95940
195363
196968
:-96313

~N o O W N P O
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5.MPUNOXEHUA
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MpunoxeHne 1. OOGLUME HACTPOMUKHU

B nporpamme MynsmuXpom npeoycMOTpeH psi obLLMX HAaCcTPOEK, KacaloLmMxcsa pexnma nepe-
3anvcy Npu OGHOBMEHUN OaHHbIX, a8 TaKKe HEKOTOPbIX OPYrMX NapaMeTpoB, ANst Yero MCMorb3yeTcs
koMaHga O6uwume HacTpomrkn n3 MmeHio Hactpownka, oTkpbiBaloLLas O4HOMMEHHOE OKHO.

Obwme HacTpoHKw
Tepe3anHCEIEATE $aHA AaHHE
» e [~ Pewmura GLFP

CoxpaHeHuHe “pomMaTorparts]

" Beeras”
*[pu MZMEHEHMU MCX. AHHBIX, B HOBBIA (atin

| CoBMECTMMEA rpaiyHpoEKS

Ecnd MeTon WatieHeEH
* Maonuare

™ 3anpocuTe sanuce

EaMHMLEl ¥porMaTOrpardrb
" MNepezanucars a3 sanpoca

Maror MAMMHH ™

E ik MeTon Ha gHCKe G0Nee CEeMMI

(* 3anpacHTe Nepesanvct MEAERE MMa =
" MNepssanycars Ge5 sanpoca
OTEpETHE ¥pOMATOrpatitbl I Meuarars yepes typep

[~ MrHopupoBaTs NOCNeaHMi KaTanar AaHHsI

QK. | OTreHa LCrpaeka

Mepe3anucb Npu N3MEHEeHUU AaHHbIX

Hwxe onuceiBaloTCst YCTAHOBKM Mepekntoyatenei, onpeaensiowne pexnMbsl nepesanvicu npu
0GHOBMNEHNM AaHHbIX. BO3MOXHOCTb M3MEHEHUST STUX YCTaHOBOK BroknpyeTcst B ABYX Cryyasix:

e Ecnu ycrtaHoBneH hnaxok - npu 3TOM nepeknovateny UKCMPOBaHbl B MOMOXEHUSX, COOTBET-

CTBYHOLWMX TpeboBaHNsAM MexayHapogHoro ctaHgapta GLP (Good Laboratory Practice - "Xopowas
nabopaTopHas npakTuka").

e Ecnu nomnb3oBaTternb UMeeT ypoBeHb A0CTyrna HopmanbHbIA - MpU 3TOM Mepeknoyareny ukcnpo-

BaHbl B MOSIOXEHNAX, pPaHee YCTAHOBIEHHbIX MOfb3oBaTeneM C OOCTYNoM PacluvMpeHHbIn unu
AgomMuHucTpatop.

lMepe3anucbieamb ¢halisl1 OaHHbIX

prnna nepeKmoanenePl, C NOMOLLBbIO KOTOPbIX YCTaHaBIMBaeTCA OANH N3 BO3MOXHbIX BapuaH-
TOB peaKkunn CUCTeMbI NMpU 3aKPbITUN OKHa XpoMaTorpamMmmebl, B KOTOpOl7I Obinu caenaHbl UBMEHEHUS.

Hukorpa dainn 3akpbiBaeTcsa 6e3 uameHeHun (ycmaHoska GLP)

3anpawwuBaTtb Mpeanaraetcs NoATBEPANTL COXpPaHEHUE U3MEHEHWIA, a NPU NOATBEPXKAEHUN -
BbIbpaTh 3annck B HOBbIN hann nnmn nepesanncb CTaporo

Bcerpga 3anuceiBaeTcsa HOBbIV hann ¢ USMEHEHUSIMU

Ecnu MemoO u3MeHeH

pynna nepeknioyatenei, ¢ NOMOLLbI KOTOPbIX YCTaHaBNMBaETCst OAUH U3 BO3MOXHbIX BapuaH-

TOB peakumu CUCTEMbI MPU 3aKpbITUM OKHA MEeTOAa MMM XpoMaTorpamMMbl, B KOTOPOM ObiNn caoenaHbl
M3MeHeHusa B memooe.

MonuaTb danin metoaa octaetca 6e3 nameHeHuUn

3anpocuTtb 3anuchb Mpeanaraetcst nogTBEPANTL BHECEHNE U3MEHEHUI B chalin MeToaa, a npu
NOATBEPKAEHUN - OTKPbIBaeTCs OkHO CoxpaHuTb Kak (ycmaHoska GLP)

Mepenucartb Ge3 dann metoga obHoBRseTCsA

3anpoca

Ecnu memod Ha ducke 6osiee ceexull

prnna nepeKmoanenePl, C NOMOLLbHO KOTOPbIX yCTaHaBnMBaeTCA OAUH U3 BO3MOXKHbIX BapUaHTOB
peakumnm cuctembl Npu 3akpbITUM OKHa XpomMaTorpammbl, B KOTOpOﬁ ObInn coenaHbl MBMEHEHMS B METOAE.
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MonuaTtb ®dann metoga octaetcs 6e3 MamMeHeHUn

3anpocutb MpennaraeTcs NoATBepAWTbL BHECEHNE U3MEHEHUIA B haiin MeToda a npu
nepesanucb noaTBEPXKAEHUN - OTKpbIBaeTcs OkHO COXpaHUTb Kak (ycmaHoska GLP)

[pyrne HaCcTpPOWnKu
Omkpbimue xpomMamozpamMmMbl

Ecnun yCTaHOBJ1EH (bJ'Ia)KOK MrHOpMpOBaTb HOCHeAHMﬁ KaTanor AaHHbIX, B OKHE OTKprTVIe
XpomMaTorpamMmmMmbl OTKpbIBaeTCcA Katasor, Cop,ep>+<am,vu7| XpomaTtorpamMmmy, OKHO KOTOpOVI ABNAETCA
aKTMBHbIM. B NpoTMBHOM crny4yae OTKpbIBAeTCHA TOT KaTarnor, kK KoTopoMy 6birno nocnegHee obpatleHue.
CoxpaHeHue xpoMamoz2paMMbl

dnaxok CoBmecTumasn rpaayvnpoBkKa cnegyet  yCrtaHaBiuMBatb O nogaepxaHuA
COBMECTUMOCTU rpadynpoBKM B TeX Clydaax, Korga npegnoraraeTtca Ucnonb3oBaHMe XpomMaTtorpamMmm
Ans paboTbl ¢ ApyruMmu Bepcusammn nporpammel MyrnsmuXpom.
EQuHuybI xpoMamozpaMMbI

CnucoyHble nons MoTok u ,D,aBneHMe and BbI60pa eOunHnNLU n3MepeHna CKoOpocCcTu NoToka un aaB-
NeHnsaA areHTa.
lNeyamsb

®naxok lMeuyataTb 4Yepe3 Oydhep crnegyeT ycTaHaBnuBaTb B TOM Cryvae, ecnv neyatb Hemo-
CPEeACTBEHHO U3 MporpamMmbl HapyllaeT paboTy nporpammbl (4N HEKOTOPbIX MOAENEN CTPYMHBIX MPUH-
TepoB Hewlett-Packard).

NMpunoxeHune 2. Ucnonb3oBaHue KNaBuaTypbl U MbILLN

OcHoBHbIe KraBmaTypHble KOMBUHaUUKN! ynpaBneHnst n3oopaxxeHnem

Komburauyusi | BbinonHsiemoe deticmeue
Kypcop HeakTuBEH
0! yBernyeHne YyBCTBUTENbHOCTU NO ocn Y;
[¥] yMeHbLLEeHME YYBCTBUTENBLHOCTM MO OCK Y
-] pacTaHyTb XpoMaTorpaMmmy no ocu X;
[«] cxaTb XpomaTtorpammy no ocu X;
[Ctrl][+[Home] aBToMacLTabupoBaHue no ocu X (nokasatb Bce no X);
[Ctrl]+[End] aBTOMacLuTabnpoBaHue no ocu Y (nokasatb Bce no Y);
[PageUp] caBur xpomaTorpammbl Ha 1/10 YacTb akpaHa BBeEpX;
[PageDown] caBur xpomatorpaMmmbl Ha 1/10 YacTb aKkpaHa BHUS;
[Shift]+[T] yBENUYUTb paccTogHne Mexay KaHanamu xpomaTtorpamMmbl
[Shift]+[{] YMEHbLUNTL PacCTOsiHNE MEXAY KaHanamMu XxpomaTorpammebl
[Z] v [0] YCTaHOBUTb HYMb MO NocriefHen Touke XxpomaTorpammbl
B cny4ae, kKorga BugHa ToJfibKO YacTb XPOMaToOrpaMmmbi:
[-] pacTsHyTb XpoMartorpaMmmy no ocu X;
[«] cxaTb XpomaTtorpammy no ocu X;
[Ctrl]+[—] nepemMecTuTbCs BNpaBo Ha 0gHO OKHO (6e3 nameHeHusa macwtaba no X n Y);
[Ctrl]+[«] nepemecTUTbLCA BNEBO Ha OHO OKHO (6e3 nsmeHeHus macwTtaba no X n'Y);
[Home] nokasaTb Ha4varno xpomartorpammsl (6e3 nameHeHuss macwtaba no X n Y);
[End] nokasaTb KOHeL, xpomaTorpammbl (6e3 nameHeHmsa macwtaba no X n'Y);
[Z] v [0] YCTaHOBUTb HYfb MO CAMOW HMKHEN TOYKE BUAMMOW B OKHE YacTu
XpomaTtorpaMmmbl
Kypcop aktuBeH
[Z] YCTaHOBUTb HYfb B MECTOMOJIOXEHUN Kypcopa

1 Kom6unatmm, BeIIETeHHBIE )KUPHEIM MPHGTOM, PabOTAIOT B PEKAME AKTHBHOTO M HEAKTHBHOTO Kypcopa.
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=] nepemMecTuTb Kypcop BNpago;

[Shift]+[—]? BbICTPO NepemMecTnTb Kypcop BMNpaBo;

[«] nepemMecTuUTb Kypcop BIIEBO;

[Shift]+[«] ObICTPO NepemMecTuTb Kypcop BreBO;

[Home] nepemMecTuTb Kypcop B Ha4ano okHa;

[End] nepemMecTuTb Kypcop B KOHeL, OKHa;

[Shift]+ [Home] YCTaHOBMWTb Ha4aso OkHa B MECTOMONOXEHUN Kypcopa
[Shift]+ [End] YCTaHOBUTb KOHEL, OKHa B MECTOMOOXEHUN Kypcopa

OcCHOBHbIE (PYHKUMKN pefakTopa NuKoB

Mbiwb KnaBuatypa

BbinonHsiemoe gencreme

[Ctrl]+[Enter]

BblbpaTh Bnvxanwyo ToOYKy nuka

[«]+[Ctrl]+[Enter]

BbIOpaTh NEBYI0 TOYKY NUKa (CIMBLUMECS MUKN)

[>]+H[Ctrl]+[Enter]

BbIOpaTh NpaByo TOYKY NMKa (CMMBLUMECS MUKN)

BbIOpaTh Hayano nvka, Grkaniee K NoNnoXeHuo Kypcopa

BbIGpaTh BEPLUMHY NWKa, GrvkanLyto K NONOXEHUIO Kypcopa

BblGpaTh KOHeL nvka, 6rmKanwnii K NoNoXeHUo Kypcopa

BblIOpaTb JAOMMHY MeXAy COCEAHUMMU NUKaMM

yGpaThb BblaeneHue

YCTaHOBWUTb HOBOE MOJ10XKeHne Bbl6paHHOI7I TOYKM NMUKa

[

CINMTb MUKKN

[+]

CTepeTb rpaHnuly coceHunx nnMKoB (O6'beD,MHeHI/Ie I'II/IKOB)

[

pacwenuTb (pas3genvTb) NUK Ha ABa

[Ins]

co3gaTb HOBbIM MUK C BepLUMHOVI Ha MecCTe Kypcopa

[Del]

CTepeTb BbIGpaHHbI MUK

CTepeTb BCe NUKn cnesa oT Bbl6paHHOIZ TOYKHN

CTepeTb BCE MUKW CnpaBa oT Bbl6paHH0171 TOYKM

OTMeHAEeT nocregH onepauunto

SYEN L b3 e 2 )

=], [«]

nepeMeLleHre Kypcopa Bnpaeo Unv Breeo

[Shift] + [>];[Shift] + [«]

BbICTPOE NepemelLieHre Kypcopa Brnpaso UM BNEBO

€

[Alf] + [C]

BkritoueHune/BbIKNIOYEHNE pexnma pedakmopa rukos

,El,pyrvle nornie3Hble KOM6VIHaLl,VII/I KnaBuwl
[Ctrl]+[F6] NepeknoyYnTLCS MeXay OKHaMy XxpomaTorpaMmm
[Ctrl]+[F4] 3aKpbITb TEKYLLlEe OKHO XpoMaTorpaMmsbl
[Shift]+[F1] BbI3BaTb ornaenexHue lodckasKku

[Alt]+[C] BKITHOYMTB/BbBIKINIOYUTE peXnMm Pedakmopa nukos
MK+MNK OBOWHOWN LLENYOoK NpaBon KHOMKOW MbiLlK BKNOYaeT/BblkNtovaeT Pedakmop rukos
JIK+J1K OBOWHOWN LLENYOK NIEBON KHOMKOW MbILLW BbINOMHSAET onepaunio NokasaTb Bce.

2 BRICTpOE MepeMelleHHe Kypcopa yI06HO BHIIONHATS MBIIIKOMH, MPH HAXATOH MPaBoil KHOTIKE.

3 JIBurkeHHe MBILIHN TIPH HAKATO# NPaBOii KHOIIKE.

5-4 NPUNOXEHUA
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MpunoxeHue 3. Ob603Ha4YeHUA

Muku n ocobble ToOUKK XpomMmaTorpamMmmbl

Muk-Haezguunk

Tamrenta

baz0BanA NWHWA BHE NHKOB

Havano nuka

Ip¥NnNa GREesHbIX NHKOE

HonnHa 1|5

13
i

Bepwuha nuka

Koney nuka

Ba3oBan NMHKA NOJ NHKamMK

44 45

ﬂapameprl nMUKoB

46

KacatenbHble B Toukax nepernba
=~ Sy

.
ST~
S~

0.607H
H 0.5H
0.134H
0.044H / \ / \

20 F_ 2s| T_2s

Monywwnputa F_50| T_50

F BL| T_BL

4o F ds| T 4s

50 F_5s| T_5s

Tty
Muk Mayccoson hopmbl G(t): H.€ 2
Cummerpuunsnii muk: F_X=T_X
W_X - mmpuna no ypoaio X%, W X=F X+ T X
W_50 - monymmpuna
W_BL = 46 - mmpuHa 1o 6a30BOW JTUHUH UIH TAHTCHTE

ACMMMETPUYHBIN NUK

F_X - mmpuHa nvKa 10 BEpIINHEL 10 YPOBHIO X %
T_X - mmprHa N¥Ka 1Mociie BepIIUHBI 10 YPOoBHIO X%
F_ks, T_Ks - mmpuHa 1o ypoBHIO, COOTBETCTBYIO-
meMy Juis rayccoBa nuka tmpute Ko (K = 2, 4, 5).

Benu4yunHbl, uncnonb3yemMmbie onsa pacyetoB
[na onncaHua anroputMoB rpagynpoBKkM 1 KONMnMYeCTBeHHOro pacyeTa MUCNoNb3ylTCA cnenyko-

wme obo3HaYeHus:
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<

V'=Vea/D

t'=t-t,

L

v=L/t,

BENMMYMHA OTKMMKa deTekTopa (nnowagb unm BbiICOTa, B 3aBUCMMOCTU OT YCTaHOBKM,
BbIbpaHHOW B AnanoroBoM okHe KoMnoHeHT)

ob6bem BBeaeHHOM Npobbl

KOShPULIMEHT pasBeaeHNs (ykasbiBaeT, B KAaKOe KONMYECTBO pa3 NepBoHavarbHblA pac-
TBOp NpoBbl 6GbIN passeneH nepes BBOAOM B XxpoMatorpad)

KONMYECTBO MCXOAHOro obpasua - BenuynHa, obpatHas passBedeHuto, Ucnonb3yemast B
HEKOTOpbIX (PapMaLEeBTMYECKUX MeToauKax, MoXeT CryXuTb Takke B Ka4yeCcTBe HOPMMU-
pylowiero koaduLmMeHTa, Hanpumep, Npy onpedeneHun coaepkaHusi KOMMOHeHTa Ha
eavHMLY Beca obpasua, UCNonb30BaHHOMO AN NPUroTOBNEHUS NPOGbI.

CKOPPEKTMPOBaHHbIN (MpuBeaeHHbIN) 06bem BBeaeHHON npobbl. Koppekumsa npoBoanTecs
C y4yeToM KoachduumeHTa pa3BeLeHnst 1 KonmyecTea

KOHLIEHTpaLWsi KOMIMOHEHTA B NEpPBOHaYarnsHOM pacTBope (nepes pasBeaeHneM)

BBEeZIEHHOE KONMYECTBO KOMMOHEHTa (MCnonb3yeMoe Ansi MOCTPOEHUs rpaayMpoOBOYHON
3aBMCUMOCTM)

BpeMSs yaepXKvMBaHWUS KOMMNOHEHTA
MepTBOe BpeMs (Bpems YAepXMBaHns abCconioTHO HeyaepXMBaemMoro KOMMOHEHTa)
CKOPPEKTMPOBaHHOE (4YMCTOE) BpeMS yaepKMBaHUS

ONVHA KOMOHKM

NMHENHas CKOPOCTb NOTOKa

Q(R)=KsR3*+ K,R?2+ K,R + K,

rpagyvpoBOYHas 3aBUCUMOCTb KONMYECTBA BELLECTBa B NWKe OT OTKNMKa AeTekTopa. B cnyvae nuHen-
HOW rpaJyMpoOBOYHON 3aBMCUMOCTH, NPOXOAsLLEN Yepes Havano KoopamHaT, ToNbko KoadduuneHT K,
OTNNYaeTcs OT HyNna 1 Takum obpasom Q=.K,R. KOHLEeHTpaL s KOMNOHEHTa B aHanu3npyemon cmecu
BblumcnseTcs no opmyne C=Q(R)/V".

RMS(Q, R)

npouenypa, ucnonb3yemas anst BblYMCEHUs KO3(PULMEHTOB perpeccun rpagympoBOYHON 3aBUCUMO-
ctm Q(R) ¢ ncnonb3oBaHMeM MeTofa HaMMeHbLUUX kBagpaToB. Mpouedypa B Ka4ecTBE UCXOOHbIX AaH-
HbIX MCMOMb3yeT Habop rpagyMpoBOYHBLIX TOYEK (KONMMYecTBO Q - OTKNMUK R) 1 Tvn BbIOpaHHOW rpagyu-
posouHoii 3aBmcumocTn Q(R). Ha Bbixoae npoueaypa gaet koadduumeHTtsl Ky, Ky n K rpagymposoy-

Hom 3aBucmumocTn Q(R), ncnonb3yemon ANns BblYMCIIEHMS KONMYECTBa KOMMOHEHTa B nuke q = Q(r).

I/ICHOHB3yeMI>I€ HUHJICKCHBI:

n

i
s

HOMEp XpOMaTorpa(uIecKoro 11Ka,
HOMED KOMIIOHEHTA,

CTaHAAPTHBIA KOMIIOHEHT,

HOMED I'paJyHpOBOYHON TOUKHU.

5-6
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MpunoxeHune 4. ®Pann wabnoHa oTyeTa

B komnnekT nocrtaBku nporpammHoro obecneyeHus MynbmuXpom BknoYeHbl ABa dawnna
LWabnoHoB OTYETA: PYCCKO- U aHrmos3biYHas BEPCUM MOMHOIo TeKCTa oTyeTa russian.rtt u english.rtt.

RTT-channbl - aT0 TekcTtoBble dhannbl, 3anucaHHblie B kogupoBke ANSI (kogupoBka, NpuHATas B
MS Windows). [Ina npocmoTpa M pefakTMpoBaHUA 3TUX hanrnoB MOXHO MOMNb30BaTbCS PedaKTOpPOM
Notepad, Bxogsawmm B cTaHgapTHbI Habop npunoxeHnin MS Windows, unu nobbiM ApyruMm TEKCTOBLIM
peaaKkTopoM, UCTIONb3YIOLLMM YKa3aHHYH KOOMPOBKY.

Obwume ceegeHns
MonHbIN TekCT channa wabnoHa coaepXxuT pasaensl, COOTBETCTBYIOLLME pa3fenam otyera:

Pa3nen madoHa Pa3nen oruera
[PRN_HEADER] O06mue
[PRN_SAMPLE] ITpo6a
[PRN_COLUMN] Komnonka
[PRN_ELUENT] DnoeHT
[PRN_CHROMPLOT] 'paduk
[PRN_PEAKS] Tabnuua nukoB
[PRN_COMMENT] Kommenrapwuii
[PRN_GLPLOG] XKypuanst GLP
[PRN_ACQUISITION] U3amepenue
[PRN_INTEGRATION] Pa3zmerka
[PRN_CALDEFAULTS] I'pagyupoBka
[PRN_COMPONENTS] Tabnuia KOMIOHEHTOB
[PRN_CHANNELS] Tabnuua kanasna
[PRN_SPECRATIQ] CrexTp. OTHOIICHHMS
[PRN_CALIBGRAPH] Pe3-TbI rpagynpoBku

Kaxxgblin napaMeTp, KOTOpLIN BbIBOANTCS B OTYET, NpeacTaBneH B gaine wabdnoHa oTaenbHom
CTPOKON. JTa CTpoKa 06A3aTENBHO COAEPXKMUT crieyugukayuro ¢hopmama nNpencTaBneHnss aHHbIX U
gHympeHHee ums napameTpa. Kpome Toro, B Hee MOXeT ObITb BKITOYEH NPOM3BOMbHBIN TEKCT. B Ha-
yane CTpPoKW, A0 cneumdmrkauumn opmarta, kak NpaBuno, ykasbiBaeTCcd Ha3BaHWe napameTpa B COOT-
BETCTBMM C MMEHEM Nongd, rge 3ToT napameTp 3agaetcd. Ecnm nocne 3HadeHus napameTpa vaet
Kakon-nnbo MOCTOSAHHbIN TEKCT, HaNnpMMep, Ha3BaHWe eauHULbl U3MEPEHUSl, OH 3anucbiBaeTCcs nocne
cneumdukaumm dopmata vYepes Tpebyemoe uncno npobenos.

Mpumep cTpoku n3 cdarna wabnoHa:

YacroTa coopa JaHHBIX: %35.2f Tux/cex\n| SAMPLING_RATE
®opmart npeacTaBneHns AaHHbIX, HaYMHALWMNCA €O 3HaKa %, UMeeT CrneayoLwyo CTPYKTYpY:
%[width] [.prec] [type]

Ecnu cpasy nocne 3Haka "%" cTouT 3HaKk "-", neyaTaemas BenvunHa BbipaBHUBAETCH BMEBO, B
NPOTUBHOM criyyae - BNnpaeo.

[width] MUHMMAarbHOE KONMMYEeCTBO NevaTaeMblX 3HAKOB: €Criv yKa3aHHOe 3HayveHue
Gonblue yncna 3HakoB B BbIBOOMMOM napameTpe, Npuv neyaTtu nepep 4vcriom
BBOAMTCHA HeJocTalollee KonnyectTso npobenos. MoxeT ObITb OnyLLeH.

[.prec] TOYHOCTb (CM. HWMXE OnucaHue Tuna nepemeHHow). Tovka nepeq YUCIIOM
obssaTenbHa; ecnu nocne Hee HeT YWCna, BENNYNHA OKPYrnseTcs A0 Lenoro
3HayeHus. NoBbiWeHe TOYHOCTU MOXeT noTpeboBaTbCs, Hanpumep, Npu M3-
MEPEHUN  HU3KMX  KOHLEHTpauui KOMMOHEHTOB, HO Mpu 3TOM  He
pekoMeHAyeTca 3ajaBaTb 3HaveHws, 6onbline 6. MoxeT ObiTb onyLieH, npu
3TOM MO YMOMYaHU0 3HaYeHNe paBHoO 6.

[type] TN NevyaTaemon nepemeHHon. [lomkeH ObiTb 3agaH 06s3aTenbHO.

S TEKCT

f neificTBUTENBHOE YKMCIO ¢ (PUKCUPOBAHHON TOYKOH, TOYHOCTh O3HAYAET YKCJIO 3HAKOB IOCIE TOYKH. B
HUCXOAHBIX (aiimax russian.rtt u english.rtt 3TOT THIT yKa3aH JUIs BceX mapaMeTpoB.

g JACHCTBHTEIBHOE YHCIIO C IUIABAIOIICH TOYKOI, TOYHOCTh O3HAYACT YMCIIO 3Ha4Yamux nudp. Moxer ObITh
MPE/ICTABICHO B 9KCIIOHCHI[AIBHOM BH/IE.

€ JCUCTBUTEIBHOC YHCIO C IUIABAIOIICH TOYKOM, MPEJCTABICHHOE B JKCIIOHCHIMAILHOM BHUJE; TOYHOCTH
O3HaYaeT [ducio 3Hagammx udp — 1].

d aByxGalTHOE ILIEIOE YUCIIO
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Id uersipexbaiiTHOE LETI0€ YUCIIO

Ecnv ngywun panee TeKCT OOMKEH HauMHATBCS C HOBOW CTPOKW, nocne cneuudukaumm dop-
MaTa napameTpa cnegyeTt npusHak koHua ctoku \n. Ecnu B oTyeTe AaBa napameTpa AOMXKHbl ObiTb
HanevaTaHbl B OQHOWN CTpPOKe (Hanpumep, BENMYNHA N U3MEHsIEMasi eAnH1La U3MEPEHMS), TO B CTPOKE,
OTHOCSILLIENCS K NePBOMY NapaMeTpy, NPMU3HaK KOHLA CTPOKN HEe CTaBUTCS.

BHyTpeHHee nMsa napameTpa oTAenseTcs oT OCTanbHOW YacTu CTPOKU 3HAKOM | (BEpTUKanbHON
YepToWn), peaakTMpoBaTbh BHYTPEHHEE UMS NapameTpa 3anpeLlaeTcs.

Kpome cTpok, obecneumBatolimx BbiBOA OTAEMbHbIX NMapamMeTpoB, dawn wabnoHa coaepXuT
CTPOKM KOMaHA Ans neyatun Tabnuu, rpadmkoB U NevaTu BCEero otyeTa B LEIoM, a Takke YMCTO TEeKCTO-
Bble CTPOKM (3aronoBKu pasgenos u np.).

Bce Tabnuubl, Bknoyaemble B OT4eT, kpome Tabnuubl MUKOB, NevyaTalnTcss B PUKCUPOBAHHOM
dopmate, HeJOCTYMNHOM AN pefakTupoBaHusa M3 danna wabnoHa. [Ona pegaktuposaHus dopmarta
Tabnuubl NMKOB B KOHUe darina wabnoHa BKMYEHbl OBa creuuanbHbiX pasgena: pasgen
[CUSTOM_TITLE], conepxawmi 3aronoBkn ee cronbuos, n pasgen [CUSTOM_FORMAT], copepxa-
LWmMn cneumdnkauum dopmaToB 3TUX CTONOLOB.

B nonHble TekcTbl pannos wabnoHos russian.rtt u english.rtt BxogsT BCce napameTpbl, UCMOSb-
3yeMble npu paboTe nporpammbl, MHOTVE M3 KOTOPbIX B BONbLUMHCTBE CriydaeB He TpebyeTcs BKoYaThb
B OTYeT. [103TOMY HEKOTOpble CTPOKM MMEIOT B Havarne ABa 3Haka // - Takne CTPOKM CYMTAKTCS KOMMEH-
TapueM M He UCMOMb3YITCA NPW CO34aHWM OoTyeTa. YAansas 3Haku // unu cTaBs UX B Hayane Apyrux
CTPOK, MOXXHO A06aBNATb UMW yaansTb OTAeNbHblE NapaMeTpbl UMK CTPOKN TEKCTa B OTHETE.

CosgaHune HoBoro (pavna wabnoHa

Mpn pepaktupoBaHuM davina wabnoHa B HEro MOXHO Clly4aiHO BHECTM OLUMOKM, KOTopble cae-
narT oT4yeTa HEeBO3MOXHbIM, MOITOMY UCXOAHblEe dannbl WabnoHoB 3anucaHbl ¢ atpubytom read-only
(Tonbko ANs YTeHust), 3anpeLlatroLmm BHECeHNe W3MeHeHun. [Ang nonyvyeHns n3meHeHHoro wabnoHa
oT4yeTa cnegyeTt CHavana ckonmpoBaTb UCXOAHbIV dann russian.rtt unu english.rtt nog HoBbIM NMeHeM.

Mpn nepBom onbiTe cO30aHUA COBCTBEHHOrO LWabnoHa pekoMeHayeTCsl MpeABapuTENbHO pacneyaraTtb
rtt-cbann n co3gaHHbIN C ero UCNonb30BaHWEM OTYET Afst 03HAaKOMIIEHMS CO CTPYKTypow dpavina wab-
NOHAa, YCTaHOBIEHMS COOTBETCTBUIN MEXAY TEKCTaMU MU NOArOTOBKN BHECEHUS U3MEHEHWIA.

[ns cosgaHusa HoBoro havna wabnoHa BeINONHUTE crneayoLlee.
o CkonupyinTe ncxogHbivi pann nog HOBbIM MMEHeEM 1 BHECUTE B Hero Tpebyemble M3MeHEHWs.

e [Ina Toro ytobbl NEpEMECTUTb MapameTp UM TEKCTOBYH CTPOKY BHYTPWU pasgena MM u3 ogHoro
pasgena B ApYron, Ucnonb3ynte cTaHAapTHbIe NpoLeaypbl KONMPOBaHUSI U yaaneHust Tekcta. Ecnu
TpebyeTcs, OAUH 1 TOT e napaMeTp MOXET ObITb HaneyaTaH B pasnuyHbIX MECTax oTyeTa.

e [na TOro 4TOOblI MCKMHOYUTL WM BOCCTAHOBWUTbL CTPOKY B dhaine wabnoHa, noctaBbTe WU
COOTBETCTBEHHO yaanuTe B ee Havane cumponbl //. ObpaTuTe BHUMaHWE, YTO OOHOW CTpOKe B
OT4eTe MOXET COOTBETCTBOBAaTL Honee 0HOM CTPOKM B LLABIOHE.

e [lns Toro 4tobbl [o06aBUTH AOMONMHUTENbLHBIN TEKCT, Hane4yaTanTe ero B Tpebyemom mecTe dharina
wabnoHa. Ecnu TekcT JormkeH ObiTe B BUAE OTOENBLHOM CTPOKK, €ro criefyeT BBOAMTL NOCME CTPOKMU,
copepallern CMMBOfbI \N, U 3aKaHYMBATb TEMU XXE CUMBOJIAMM.

e [Ins TOoro u4TtoObl BBECTM [MOMOMHUTENbHYK MNYCTyl0 CTPOKY, Beaute B TpebGyeMoMm MecTe
OOMNoNHUTENbHbIE CMMBOSbI \N.

e [Ins Toro 4toObl Kakas-nMOO YacTb OTYeTa MneyaTtanacb C HOBOW CTPaHWUbl, BBEOWUTE CTPOKY |
RS_PAGEBREAK.

e [Inga Toro 4to6bl U3MEHMTb TOYHOCTb, C KOTOPOW MapameTp neyaraeTcs B OTYeTE, U3MEHUTE Benu-
UYKMHY [.prec] B COOTBETCTBYHOLLIEN CTPOKE.

e [1ns Toro 4ToObI M3MEHUTL hOPMAT BbIBOAA AaHHbIX B Tabnuue NUKOB, BbINOMHUTE creaytoLlee.

¢+ Onpegenute B pasgene [CUSTOM_TITLE] nopsiakoBbii HOMep cTonbua, dopmaTt KOTOpPoro
TpebyeTcss U3MEHUTb, W MNepevguTe K CTpOKE C TeM e HOMepoM B pasgene
[CUSTOM_FORMAT].

+ Ecnu tpebyeTtcs, nameHuTe TMn napameTpa [type] crneayoLimm obpasom:
g - ANg neyaTtn oT4yeTa B cryyasx, korga napaMmeTp M3MeHSeTCs B LUIMPOKUX Npeaenax.
e - 51 9KCnopTa AaHHbIX Ans obpaboTkv gpyrMmMu nporpamMmmamMu.
¢+ U3meHuTe TpebyembiM 06pa3om BeNUUUHY [.prec] (c y4eTom Tvna napameTtpa).

¢ Ecnun TpebyeTca M3MEHUTb paccTosiHe Mexay OTAeNlbHbIMKM cTonbuamu, OTpepakTUpymnTe
BenunumHy [width].
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ZX Yro Henb3a genatb Npu pedakTupoBaHuy dpaiina wabrnoHa:

2 PenakTMpoBaTb BHYTpPEHHMWE MMEHa MapameTpoB, a TakkKe CTPOKM B KBagpaTHbIX CKOOKax wunu
HauyMHaroLWwmecs ¢ cMMBona |.

2X Ypanate, [o6aBnaTb MMM MEpecTaBnATb  CTPokM B pasgenax [CUSTOM _TITLE] wu
[CUSTOM_FORMAT].

2 Vcnonb3oBatb B TekcTe 3HaK %.

MpunoxeHune 5. HacTtpounka wpudTtos

Komnnekt noctaBku cuctembl MynsmuXpom He BkMoYaeT COBCTBEHHbIX LUPUEPTOB U CUCTEMHbBIX
ApanBepoB, a MCNonb3yeT BO3MOXHOCTM yCTaHOBMEHHOW Ha komnbioTepe OC MS Windows. [nsa pa-
0OTbI Ha PYCCKOM SA3bIKE PEKOMEHAYETCS UCMOMb30BaTh C pycckoaablyHyto Bepcuto OC. Ecnv Ha Kom-
nbloTepe yCcTaHOBIEHa aHrnos3blyHas Bepcusa OC, cnegyeT Npom3BeCcTM HAacTPonKK, obecneynBsatoLme
paboTy Ha PyCCKOM sA3blke4.

PaboTa Ha pycckoM si3blke BKMHOHaET BO3MOXHOCTb UCMOSb30BaTh pycckne ByKBbl B UMEHaX
darinos.

B nporpamma MynemuXpom npegycmoTpeHa oblias HacTponka wpuddToB Ans BCEX XpOMaro-
rpamm ogHOBpeMeHHO. [1na HacTpovikv WwpudTa BeINOMHUTE cneaytoLlee.

e Bblbepute komaHay Hactpoika/llpudtbl. OTKpoeTcs OONOMHUTENbHBIN CNMCOK KOMaHa Ans Bbl-
6opa oTAenbHO HacTparBaeMbIX LPUGITOB:

Wpud Tl ANa gnanoros HacTtporika wpudToB Ons BCEX HAONUCEN B AMAroOroBblX OKHaX,
KpOMe 3arofioBKOB, 3aKafoK U Ha3BaHUI YHUMBEpPCArbHbIX KHOMOK, a
Takke Ans Ha3BaHui kHonok B Ta6nuue KOMNOHEHTOB

WpudTbl Ana otyeToB HacTpolika wpndToB Ans 0T4eTOB

WpudTbl gna Tabnuy, HacTpovika wpudtoB Ans AaHHbiX Tabnuubl KOMMOHEHTOB WU
Tabnuubl KOHUEHTpauumn

Wpudtel ana rpacbmkoB  HacTtpomka wWpudTOB AN BCEX Hagnucem Ha  rpadukax
XpomaTtorpaMmm u rpagynmpoBok

e Bbibepute wpudT, KOoTOPLIN TPEbYETCA HacTpouTb. OTKpoeTCs cTaHgapTHoe okHO MS Windows ans
Bblibopa wpndta (Wpudt mnn Font gna pyccko- unu aHrnossbidHon Bepcun MS Windows cooT-
BETCTBEHHO).

Wpndir 2Jes

Wpepr: Hauepranue: Paztep:
|MS Sans Serif OBBIMHBIA a | oK |
M5 Sans Serif | | ofibMHbIA a8
1S Serif KYPCHE 10 Orriena
B MT Futra HMPHEIA 12
€ty Boli HHPHEIA KYPCHE 14
(} OCR A Estended 12

(} Palating Linotype
() Papyus [

Ofpazey

AaBbEEP @

Hatiop cureonos:

|Kwpwnnuqeckwn j

e Bblbepute TUN WpndTa, HaYepTaHue 1 pasmep.

ZX [pu paboTe Ha pycckom a3bike B none Habop cuMBonos (Script) AOMmKHO CToATL 3HaveHue Cyrillic.

e [loateepauTe caenaHHble M3MeHeHUsl, HaxkaB kHomky OK, okHo ans Belibopa wpudgTta 3akpoercs.
YcTaHoBkM ByayT MCMONb30BaTLCA A1t BCEX XpOMaTorpaMm TeKyLLero ceaHca paboTsl.

e Ecnn TpebyeTtca coxpaHuTb caenaHHble U3MEHEHUs B YCTaHOBKaXxX LUPUATOB AN NOCNenyHLmX
ceaHcoB paboTbl ¢ nporpammon MynbTuXpom, BbibepuTe koMaHgy Hactponka/llpudtbl/
CoxpaHUTb HaCTPOMKM LWPUDTOB.

4Boree moapo6GHO 0 HACTPOIKaxX npu padoTe ¢ pasnmuubME Bepcusamu OC MS Windows cm. «MymstuXpom,
Bepcust 1.5x. PykoBozcTBO noss3oBateisiy, [punokenue 9 (http://www.ampersand.ru/files/rukov15.pdf).
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MpunoxeHune 6. AlA-channbl

AlA-hbannbl — dannbl cneumansHoro opmaTa, co3gaBaemMble B COOTBETCTBMM C MPOTOKOSIOM
obmeHa aHanutuyeckummn gaHHbiMu ANDI (Analytical Data Interchange, Andi Protocol). 3toT npoTokon
ObIn paspaboTaH Accoumaumen aHanutmdeckoro npnbopoctpoenus (Analytical Instrument Association,
AlIA) pna obecnevyeHus BO3MOXHOCTM obmeHa Xxpomartorpaduueckumm (1992r.) m macc-cnekTpo-
meTpudeckumm (1994r.) gaHHbIMK, NOryYaembiMM C MNOMOLLBIO 0DOPYAOBaHUSA pasnnyHbIX UpMm-
npounssoauTenen.

B AlA-gpannax, umerowmx paclumpenune *.cdf, xpaHatcsa “coipble” n/vnm obpaboTaHHble AaHHbIE,
coaepxartcs cBefieHns o npobe n obopyaoBaHUK, a Takke KOMMeEHTapuii onepatopa. [aHHble n3 aTux
dhainoB MoryT nepegaBatbCsl AN 06paboTKN Pa3NUYHbIMU NPUIOXKEHUSMW.

Mpoueaypbl akcnopTa u nMmnopTa B popmat AlA No3BoNAT NPou3BoANTb OOMEH OaHHBIMU MEXAY
nporpammon MynbmuXpom n xpomatorpaduyeckum obopyaosaHvemM cnegyowmx gpmpm

Dionex Corporation Perkin-Elmer Thru-Put Systems, Inc
Hitachi Instruments Shimadzu Scientific Varian Associates
Hewlett-Packard Thermo Separation Products Waters Corporation

Mpu nmnopTe aaHHbIX 13 AlA-caiinoB HEO6X0AMMO YYUTLIBATL, YTO 3TW (halnbl cogepXkaTt TOSNbKO
YacTb MHdopMaumm, npegycMoTpeHHon doopMmaTtoM ¢hannnoB xpomatorpamm nporpammbel MyrismuXpom,
NMO3TOMY HEKOTOpbIE Nonst ByayT ocTaBaTbCs NYCTBIMU UM 3aMONHATLCS 3HAYEHUSIMU MO YMOYAHMIO.

MpunoxeHune 7. AnropuTm pacuyeTta LUYMOB

OcHoBHas npoueaypa

B kauyecTBe BEMWUMHbI, XapaKTepU3ytoLLEeN YPOBEHb LLIyMa U3MEPUTENBHOMO KaHana, 0bbI4HO mC-
Nonb3ylT BENNYUHY CPEOHEKBAAPATUYHOIO OTKITIOHEHMS OT CPEOHEro 3HaYeHNs U3MePSAEMOro curHarna
(CKO) . Taknm 06pa3om MOXHO, HanpMMep, U3MepuTb LWyM 6a30BON NUHKUM B OTCYTCTBME Xpomartorpa-
PNYECKUX MUKOB.

B xpomatorpacuyeckon npakTuke Takke 4acTo MUCMOMb3YyT Pa3HOCTb MAaKCMMAarbHOMO Y MUHU-
MarnbHOro 3HayeHusl (pasmax, peak-to-peak) LWymMoBoro curHana, yaobHyto Ans OLEHKM MakcUMarnsbHOM
[0nyckaemon OLMBKN n3amMepeHnit. [ins Toro 4Tobbl OLEHUTL BEMUYMHY pa3Maxa No M3MepeHHOMY 3Ha-
yeHunto CKO, ee cnegyeT yMHOXMTb Ha 6 (Takoe COOTHOLIEHWE CrpaBeAfIMBO, €CMW LUyM KaHana
6nm13okK K “6enomy”).

Mpn Hannumm xpomaTorpadmyeckux NUKoB copmanbHO paccymTaHHasa BenuumHa CKO Oygert
MHOro 6ofblue Benu4uMHbl WyMa u3-3a BKMNaga U3MepeHui, COOTBETCTBYHOLWMX nukam. B nporpamme
MynemuXpom ucnonb3yetca cneunansHaa npouegypa M3MepeHus BEeNnUYMHbI Lyma, no3sorsioLas
NCKMIOYNUTL MUKU. OHa COCTOUT B CneayoLem.

PaccmaTtpuBaloTcs 3Ha4eHMs pa3HOCTU CUrHanoB (NpupalleHne) ansa AByX COCeLHUX TOYEK XPO-
MaTorpammbl. Ecnn Tpu naywime noapss npupaLleHust UMeKT OAMH U TOT Xe 3HakK, 9TO CYMTaeTcs npu-
3HAKOM TOro, YTO TOYKM HAXOAATCS Ha CKMOHEe Nuka. Takne TOYKM U3 JanbHenWero pacCMOTPEeHUst
nckntovatotes. [anee paccuntbiBaetcss CKO anga octaBwmxcs Touvek. MMOCKOMbKY B UX 4MCne MOryT
oKasaTbCsl TOYKW, OTHOCSLUMECA K MNIOCKMM BEpLUMHAM MWKOB, @ TakKkKe CIydaliHble OAHO- WUIn
OBYXTOYeYHble BbIOpOCHI 6OMNbLIOK aMnnMTyabl, Jarnee UCKMYaTCa BCe TOYKU, OTKITOHEHME KOTOPbIX
OT cpefHero 3HaudeHusi npesbiwaeT 5-kpaTHyto BenunuuHy CKO. [lNpouenypa BbliumcneHna CKO wu
OTOpaKkoBKM BbIMAfAOLWMX TOYEK MOBTOPSETCA [0 TeX MNop, MOka YMCo ToYek He nepecTaet
yMeHbLLATbCS.

MaMepeHHas ¢ MCnonb3oBaHMEM OMUCAHHOW Mpouedypbl BENMMYMHA LWymMa ans curHana 6e3
NMUKOB Maro OTin4aeTcs OT paccumMTaHHOM Ansa Hero BenuyuHbl CKO.

,D,OI'IOJ'IHI/ITeJ'IbeIe BO3MO>XHOCTUN N3MEPEHUA LUYMOB

Mpoueaypa namepeHusi wyma, npumensiemas B MO MynbmuXpom (CM. npegbigylwiun pasgen), npu
OTCYTCTBUM XpoMaTtorpaduyeckux nukoB obecneumBaeT nornyyeHne 3sHadeHun, 6nmskux k CKO.
OpHako 9TO cnpaBeAnuBO TOMbKO B crydae "Genoro" wyma, Hanpumep, cobcTBeHHoro wyma AL,
Mpn Tak HasbiBaemMoOM "XMMMYecKoM" Lyme, Korda WMMeeTcd HekoTopoe nopobue HU3KOHaCTOTHbIX
konebaHuii, CBA3aHHLIX C MEPUOANYECKMM M3MEHEHMEM pasfIMYHbIX NapamMeTpoB Mpouecca, Takoe
COOTHOLLEHME HapyllaeTcs. B kadectBe npuvmepa nNposiBNEHUS “XMMUYECKOro” Lyma Ha PUCYHKEe
NnpeAcTaBfeH y4acTOK XpoMaTorpamMmmbl, HA KOTOPOM BUAHbI “NMUKK” ¢ XapakTepHbiM nepuogom 0.1 - 1
MWH.
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B nocnegHux Bepcusax MO MynsmuXpom B KOMMNNEKT MOCTaBKW BKMOYEHbI OBHOBMEHHbIE hansbl
wabnoHa oTyeTta russian.rtt, english.rtt (cm. lMpunoxeHue 4), ¢ NCNONb30BaHMEM KOTOPbIX MOXeT
BbINOMHATBLCA chneuunaneHasa npouegypa ob6paboTkm wyma, no3Bonsiollasi USMepsTb €ro BENNYUHY B
ycnoBusix paboTbl peanbHoro obopydoBaHus. JTa npouedypa npegHasHadeHa Ans cneumanbHbIX
XpomaTorpaMmM Unu oTAenNbHbIX YH4aCTKOB peanbHbIX Xpomatorpamm 6e3 xpomaTtorpadmyeckmx nmkoB.
OHa 3aknyaeTcs B cregylowem: xpomartorpaMma  wnvM  BblbpaHHad 4YacTb XpomaTorpammbi
pasbusaeTcs Ha ydyacTku ("OKHA") 3a[aHHOM ONUHBLI®, ANA KaKOOrO M3 KOTOPbIX OMNpPeaensioTcs
BennunHbl CKO u [Muk-k-nuky (Npum 3TOM MOXET BblOpacbiBaTbCA OOHA TOYKa, €Cnv €e 3Ha4veHune
OTCTOWUT OT cpefHero 6ornee Yyem Ha 30). [anee paccuMTbiBalOTCA CPedHME 3HAYeHWs U gucnepcus
3TMX BENUYMH Ansi BCEN XpoMaTorpaMMbl Uy Ans BbIOpaHHOW YacTu, onpeaensioTcs MX Makcumarb-
Hble 3Ha4YeHUs U Hayano y4yacTka, Ha KOTOPOM 3TW 3HAYeHWUs JOCTUralTCH, a Takke paccyMTbiBaeTCs
Opetlich 6a3oBon nuHuN. Bcst nHdopmaums BolaaeTcst B pasgene otyeTa KaHarsbl.

B ncxogHbix davnax wabnoHa otyeTa russian.rtt, english.rtt ctpokn, obecneumsatome BbINOMHEHWE
ONMCaHHOW MpoLeaypbl, HAYMHAKTCA C CMMBOJIOB //, TO €CTb, 3Ta Npoueaypa He BbINOMHAETCS (CM.
MpunoxeHue 4, pasgen Obwue ceedeHust). [Insa Toro 4TobObl HYXHbIM O0GpPa3oM U3MEHWUTb daiin
WwabnoHa, BbINOMHUTE CcriefyloLlee.

e CkonupyiTe nog HOBbIM MMeHeM chann russian.rit unu english.rtt n otkponTe ero.

o [lepengute k pasgeny KaHanbl (kKMpHbIM WPUETOM BblAeneHbl CTPOKKU, OTHOCSLLMECS K npouenype
U3MepeHus Lyma):

KAHAJIBI\n

Beruucisemblit kana: %s\n| TOTAL_TYPE

| RS_CHANNAMES

No Uwms Eguauner Bxog Munnmym  Homs Makcumym Jnamason Koadowumment Ilym Caur\n\n
| RS_CHANTABLE

| RS_CHANNOISE

/| RS_NOISERMS | 60.0

/| RS_NOISERMS | 15.0:1020.0:1200.0

\n

e Ecnn Tpebyetca mamepuTe mapameTpbl Wyma ANs BCEM Xpomartorpammbl (B CryyYae OTCYTCTBUS
MVKOB), BbIMOMHUTE creaytoLlee.
¢ Ypanute cumBonsl // B Hadane cTtpoku | RS_NOISERMS | 60.0.
+ VismeHuTe, ecnu TpebyeTcs, BENMUMHY OKHa (B cekyHAax). 3agaHHOe Mo yMOMYaHUKo 3HayeHue

60.0 cek obecrneumBaeT y4eT LWYMOB C NEpMogoM 1 MUH N MeHbLUe. DTO COOTBETCTBYET OObIY-
HOW npoLeaype U3MepeHust Lyma Ha xpomatorpamme 6e3 xpomaTorpacmyeckmx nukos.

e Ecnu TpebyeTca usmeputb napameTpbl Wyma Ans OTAENbHOro yyacTka XpoMaTorpammbl, Ha KOTO-
POM HeT NWKOB, BLIMOMHWUTE CrieaytoLLee.
¢ Ypanute cumBonsbl // B Hadane cTpoku RS_NOISERMS | 15.0:1020.0:1200.0.

+  UN3meHute, ecnu TpebyeTcs, BENNYMHY OKHA, @ Takke Hadarna v KoHua BblIGpaHHOro yJactka (B ce-
KyHAax), Ans KOTOpbIX MO YyMOMYaHuio 3agaHbl 3HadeHusa 15 cek, 17 MuH 1 20 MUH COOTBETCT-
BEHHO.

e Ecnu TpebyeTtcsa MaMepuTb NapameTpbl Wyma Af1s HECKOSbKMX Y4aCTKOB XpOMaTorpammbl, Ha KOTo-
PbIX HET MWKOB, BbINOMHUTE creayoLlee.

5 JIns oKHA peKOMEHIyeTcsl BENMYMHA, B 2-3 MPEBHIIIAIONIAS MOTYIIHPHHY 0KHIAEMBIX XPOMATOTPahUIECKUX
MTUKOB.
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Ypanute cumBonsl // B Havyane ctpokn RS_NOISERMS | 15.0:1020.0:1200.0.

CkonupyinTe 3Ty CTPOKY CTOMbKO pa3, CKONbKO TpebyeTca BblAenuTb y4acTKOB, BBEAA MexXAy
HMMK CTPOKY \n, 03Ha4atoLLyo kKoHel ab3aua.

| RS_NOISERMS | 15.0:1020.0:1200.0

\n
| RS_NOISERMS | 15.0:1020.0:1200.0

\n
| RS_NOISERMS | 15.0:1020.0:1200.0
MameHuTe TpebyeMbiM 06pa3oM B KaxKOoW CTPOKe BenuYMHY OKHa, a Takke Hadana U KoHua

BbIOpaHHOro yyacTka (B cekyHaax).
CoxpaHuTe caenaHHble U3MeHeHus, 3anucas ann wabnoHa.

*

*
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MpunoxeHune 8. OueHKa BeNUYMHbI LUYyMa U ee UCNosib30BaHue npu
obpaboTke xpomaTorpadmuyeckoro curHana

KanambeT tO. A., Muxannosa K. B., JlabopamopHnbit xypHan, Ne1, 2002, ¢.32-35.

OgHMM 13 BaXHeWLWMX napamMeTpoB Mpouecca W3MepeHusi, Onpedensiowmnx ero MeTporornveckne
XapaKTepuCTUKW, SBMSIeTC YPOBEHb WyMoB. B xpomaTorpadhmyeckom npoiecce MMEHHO LymaMun onpegensercs
npefenbHoe 3Ha4YeHMe Takoro BaXKHOro napameTpa, kak npegen obHapyxeHus. 3HauvTenbHbI BKNag BHOCAT
WYMbl, Hapsgy € MNOrpewHocTaMM BBOAA NpPoObl, U B CYMMapHyl MOrPeLUHOCTb M3MEPEHUs KOHLEHTpaLuuu,
0COBEHHO NPU HN3KOM YPOBHE COAEPXaHWUA KOMMOHEHTOB.

B kayecTBe Mepbl YpOBHS LIYMOB B Xpomartorpacduu TpaguLmMoHHO Mcnonb3dyeTtca pasmax 24X (peak-to-
peak — “nuk K N1Ky”) - pa3HOCTb MaKCMMaIbHOro U MUHUMArbHOrO U3MEPEHNS YPOBHA curHana 6asoBow NuHuK 3a
3aJaHHOe BpeMSA U3MepeHusi, paccuntaHHas 3a BblieToM Opeligha (Puc. 1). Boibop aTOM XapakTepUCTUKN CBS3aH C
NPOCTOTON ee U3MEepPEHMsT MpU percTpauum curHana c NnoMoLLbo MHTerpaTopa u camonucua.[1]

Puc. 1 Wymbi u dpeligh 6a3oeoli uHUU

lMepexop k npuemMy curHana ¢ NOMOLLIbIO aHanoro-undpoBbix npeobpasosartenewn (ALIM) c nocneaytoLen
06paboTKoM ero ¢ NOMOLLIbIO KOMMBIOTEPHOW TEXHUKM NMO3BONAET pacCynTbIBaTL APYryl0 XapakTepUCTUKY LLIYMOBOrO
npouecca - cpedHekeadpamuyHoe omkioHeHue oX (CKO). Mpn aBTOMaTU4yecko ob6paboTke curHana
ncnosnb3oBaHMe 3TOro nNapameTpa npeanoyYTUTEesibHO, TakK Kak ero BesindnHa mano 4yBCcTBUTENbHa K OAUHOYHbIM
Bbibpocam Gonbluon amnnmTydbl, 4YTO ObiNO OCOBEHHO BaXHO Ha paHHMX 3Tanax mcnonb3oBaHnma AL, korpa
nosisneHve aptedakros No4o6GHOrO poda MMeno AOBOMbHO BbICOKYIO BEPOATHOCTL (AN coBpeMeHHbIx AL aTton
nNpobnembl NPaKTUYECKN He CYLLIeCTBYET).

Pacyem wymoebix xapakmepucmuk 8 npozpamme “MynbmuXpom”

B otcytcTtBne xpomatorpaduyeckux nukoB pacdeT CKO ans 6asoBoi nuHuu npeacrtaBnseT cobou
anemMeHTapHyo 3agady. [pu Hanmuum nukoB dopManbHO paccunTaHHas BenmumHa CKO GyneT mHoro 6onblue
BENMYUHBI LyMa U3-3a BKINaga U3MepeHuii, COOTBETCTBYOLLMX NukaM. B nporpamme “MynsmuXpom” ncnonb3yercs
opvrMHanbHas npoueaypa OLEHKN BeNUYMHbI Lyma, No3BOMsoWas UCkmniounTb nukn. OHa COCTOWT B CrieaytoLem.
PaccmatpuBaloTca 3HayeHMs pa3HOCTU CUTHaNOoB (MpupaLleHre) ansa AByX COCeQHNX TOYEK XpoMaTorpaMmmel. Ecnn
TpU umaywme noapsa npypalleHuss MMEKT OAMH U TOT Xe 3HaK, 9TO CUYMTAeTCs MPU3HAKOM TOro, YTO TOYKM
HaxXoOATCS Ha CKMNOHe nuka. Takve npupalleHns u3 JanbHenwero paccMOTPeHus ucknodatoTtcs. [anee
paccunTbIBAOTCA MapaMeTpbl pacnpefeneHns Ans OocCTaBLUMXCA npupalleHuin. Mockonbky B WMX 4ucrie MoryT
0Ka3aTbCsl BENIMYUHBI, OTHOCALLMECS K BEPLUMHAM MUKOB, @ TakKe CryyariHble OfHO- UM ABYXTOYEYHblE BbIOPOCHI
OonbLION amnnuTyabl, Aanee WCKNIYalTCs BCE MPUPALLEHWUsi, OTKIMOHEHWE KOTOPbIX OT CPEedHEero 3HaveHus
npeBbIaeT 5-KpaTHYH BENUYMHY CPEeAHEKBaApaTUYHOIO OTKIOHEHWS ANs pacnpeneneHust npupaileHuin. Takas
npoueaypa nepecyeta ¢ OTOPAKOBKOMW BbiNaaroLMX NpUpaLLEHUA NMOBTOPSIETCS 0 TeX Mop, Nnoka MX YUCIO He
cTabunuanpyetcs.

PacyeT BenuuuHbl Wyma Npou3BOAMTCA aBTOMAaTUYECKUM MO OKOHYaHUM XpoMaTorpamMMbl, NMOCKOMbKY B
nporpamme "MynsmuXpom" 3Ta npouedypa BbINOSHAETCA, B MNEPBYD odepenb, ONA peleHns "BHyTpeHHen"
3ajayn: ero BenuMuMHa UCNonb3yeTcsa Npu OonpeaeneHun TOoYeK Hadana W KoHua XpomMaTorpadumyeckoro nuka.
AnropuTm geTekTMpoBaHWS NMMKOB OCHOBaH Ha onpedeneHnn nepBon NPou3BOOHOW (HaKroHa) xpomartorpaduye-
CKOW KPVBOW M CPaBHEHUWN €ro C YPOBHEM LyMa. [Anst Toro 4tobbl pelmnTb, ABMASIETCA JIN HAKITOH B HEKOTOPOW TOYKe
3HAYMMbIM, BENMYMHA MEPBOM MPOM3BOAHOM AENUTCS Ha 3Ha4yeHune wyma 6as3oBor nuHuu. Ecnv nonyyeHHas
BeNnnynHa npeBblllaeT BenuyuHy ropoea, 3afaHHOro nonb3oBaTenieM, Touka cuyMTaeTcs Hayanom nuka. KoHew
nuKka onpeaensieTcs B TOYKe, B KOTOPOW yKa3aHHOE OTHOLUEHME CTaHOBMTCA MeHblue nopora (BenvuMHbl nopora
ANs Hayana u KoHLa nvka MoryT He coBnagaTtb).

JononHutenbHbIA BONPOC BO3HMKAET MpU pa3meTke MHOrokaHarbHbIX XpOMaTorpamm: KakoW KaHan
BblIOpaTh Ans 3TOM Lenu, ecnv HU B OOHOM M3 HUX He npeacTaBneHbl BCe MUKM? B aTom cnyyae B mporpamve
"MynemuXpom" co3naeTcst CUHTETUYECKMIA CYMMapHbIA KaHar, npyyemM CyMMUpyemble CUrHanbl npeaBaputensHoO
HOPMMPYIOTCS Ha BEMNWUYMHY LWyMa KaHana. Takas npoueypa no3BonsieT NonyyYnTb KaHamn, cogepXallmin Bce MuKu,
1 0QHOBPEMEHHO n3bexaTb YXYALUEHUS] OTHOLUEHNS curHan/wym.[2]

Mo oKoHYaHWM Npuema xpomaTorpamMmMbl NOMb30BaTENb MMEET BO3MOXHOCTb YBUAETb BENNYMHY LUyMa B
OHOM M3 OKOH. 3HauveHus cobctBeHHo CKO, a Takke pasmaxa curHana mMoryT BbIBOAUTLCS MPU CO3AaHUM OTyeTa
pononHuTenesHo. ns curHana 6e3 nNMkoB M3MepeHHasi C UCMONb30BaHWMEM ONMUCAHHOW NpoLeaypbl BeNMunHa wyma
OyneT mano oTnuyaeTcs OT paccuuMTaHHoOW Ans Hero BenuuuHbl CKO, a cooTHoweHue mexagy CKO u pasmaxom
COCTaBUT NpnBnuanTenbHo 24X = 60 X (ana "6enoro” Wwyma npu konudectse Todek uamepeHust 10° - 10%).Ecnu B
COOTBETCTBMU C TpebBOoBaHNAMM METOAMK UNWN CTaH4APTOB HEOOXOAMMO MCMONb30BaTb ANS BbIYMCIIEHUS TEX UMK
WHbIX XpoMaTorpauyecknx napaMmeTpoB BENUYMHY pasmaxa, MOXHO peKOMeHOOBaTb WMCMOMb30BaTb €ro pacyeT-
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HO€ 3Ha4deHue no BesimvYnHe aBToMaTuU4eCckn onpegendemoro wyma, ogHako npeaBapuTesibHO HeobxoamMmo y6e-
OUTbCA B BbINOJIHEHUU YKa3aHHOIo COOTHOLLUEHUA Ha XpoMaTtorpamMmmax 6e3 nuKkos..

HcmoyHuKu wymos

LlymoBoln curHan, KOTOpbIA BUOUT MOfb30BaTeNb B OKHE XpoOMaTorpaMmbl, Kak MpaBuno, COBMECTHO co3fatoT
AU, HaBogkn Ha coeguHWUTEnNbHblIE MPOBOAA, AETEKTOP, MOTOK antoeHTa. MoXHO 3KCnepuMeHTanbHO OUEHUTb
BKMa KaXgoro UCTOYHMKA, CHMTas UX He3aBMCMMbIMU, U NocneaoBaTenbHO n3Mmepsasa BHadane wym ogHoro ALMM ¢
3aMKHYTbIMM KOHTakTaMu Ha Bxoge; 3atem ALl BmecTe ¢ kabenamn, nogcoeauHEHHbIMU K BbIKIFOYEHHOMY OeTeK-
TOpy; Aanee - TO Xe, HO C BKIMIOYEHHbIM AETEKTOPOM 6e3 NOTOKa AM0EHTa, U, HAKOHEL, LLIYM Mpu pearnbHbIX YCIo-
BUAX perncrpaumm xpomartorpammel. B cnyyae HegonycTMO BbICOKOTO YPOBHS LLYMOB NOAOGHBIN aHann3 noMo-
XeT npaBuIbHO onpeaenuTb Hanbonee cnaboe 3BeHO BCEro M3MEPUTESIbHOMO TpakTa.

Kak npasuno, Bknag coBpemeHHoro AL B CymMMapHbIi WyM SBASETCS HAaMMeHbLUMM. [Jns ucnonb3yemoro B cuc-
Teme "MynsmuXpom" 24-pa3psigHOro BblIHOCHOrO moayns E-24 oH coctaBnseT meHee 1.3 MkB, unu 2-3 mnagumx
OBOWYHBIX pa3psiaa (npy ckopocTy cbopa gaHHbIx 10 My). MNpu 6onbluen ckopocTu NpueMa AaHHbIX YPOBEHb LUyMa
Heckonbko Bo3pacTaeT (npu 50 'y acpdbekTnBHasa paspsagHocTe AL cooTBeTcTByeT 19).

[ns ymeHbleHns Bknaga Hasogok AL pekomeHgyeTcs ycTaHaBnvMBaTb B HemnocpeacTBeHHoW 6nusocTtu oT
Xpomatorpada, Tak 4Tobbl AnvMHa kabenewn, coeguHSOWNX AeTekTopbl ¢ Bxogamu AL, He npeBbiwana 3-5m.
Camoe npucTtanbHoe BHMMaHWe HeobxoouMO YyAensATb BOMPOCaM 3a3eMMeHVs - NpeanodYTUTENbHO MMETb
OoTAenNbHOE 3a3eMIIeHVe KOprycoB XpoMaTorpada 1 KoMmnbioTepa HenocpeacTBEHHbIM NOACOEANHEHVNEM K OJHOW
1 TOW Xe 3a3eMNsoLLEeN LUNHE.

Mpwn cobntogeHnmn ykazaHHbIX TpebOBaHN OCHOBHbIE MCTOYHMKM LLIYMOB, KaK MPaBuIio, OKa3biBalOTCA BHE CUCTEMBI
"MynsmuXpom", noaToMy fanee B HacTosAWwen nybnukaumm He paccMaTpmBaloTCS.

Ucnonb3oeaHue crneyuanu3upoBaHHbIX anzopummos obpabomku cueHarna - Haubornee
aghbpekmugHbIl Memod 6opsbbl ¢ WyMamu

TpagvUMOHHO ANsi YMEHbLUEHUS BIUSAHMSA LUYMOB MCMONb3YKTCA pasnuuHble MeToabl unbTpaumu.
HekoTopble Takne cpunbTpbl 66Ny BKMOYEHbI B nporpammy "MynemuXpom". Ho pa3sutme cneumnanuavpoBaHHbIX
anroputmoB 06paboTKkmn curHana, NpMMeEHSIEMbIX Ha OTAENbHbIX y4acTkax XpomaTorpaMmbl MPUBENO K TOMY, YTO
BbIUIPbILL OT NpeaBapuTenbHON unbTpaumm curHana npakTMyYeckn nepectan AaBaTtb AOMNOMHUTENBHbBIN BbIUIPbILL
B crmaxwsaHun wymoB. OfHaKo caMO pacCMOTPEHNE JOCTOMHCTB M HELOCTaTKOB (hUMbTPOB LUYMOB B KOHTEKCTE
COBpeMEHHbIX MeTo0B 06paboTkun xpomaTorpadnyeckoro curHana NnpeacTaBnseTcs BeCbMa NoyYUTENbHbBIM.

B panbHenwem r3noxeHnu MCMonb3yeTcsi onpeaerneHne “Touka xpomartorpammbl”, - Nog 3TMMm criegyer
NnoHUMaTb napy Ymcen (OTKMUK No opanHaTe, BPEMSI U3MEPEHUST).

PunbTpaums LWyMOB (CrnaxvBaHne) MOXET paccMaTpuBaTbCA Kak MPUMEHEHWE K KaXXOoW TOYKe Xpoma-
TOrpamMmbl HEKOTOPOW Npouedypbl, 3aMEHSIOWEen 3HaYeHne opauHaTbl Ha HOBOe, NpeanonoxutensHo 6onee
TOYHO COOTBETCTBYHOLLEE AENCTBUTENBHOMY 3Ha4YEHUK curHana BO Bpems namepenus. lNepedncnvm Hanbonee
nonynsipHele NpoLeaypbl:

MeduaHHasi punbmpauyusi
Qunbmpayusi 00UHOYHbIX 8b16POCO8

3ameHa ueHTpaanoﬂ TOYKM OKHa Ha CyMMYy coceaHUX MO BpeMeHU ToYeK He(*)I/IJ'IprOBaHHOFO MaccuBa Cc
HekoTopbIMU ko3 duumeHTamu. B yacTHoCTN, Memod ckonb3swezo cpedHeeo, [ayccoso cenaxusaHue,
memod Casuuykoeo-lones [3].

KpaTtko onvwiem kaxabii MeToa, obpallas BHUMaHME Ha ero AOCTOMHCTBA U HEAOCTaTKU.

Mpwn meduaHHOU hunbmpayuu 3Ha4YEHNs1 BHYTPU OKHA COPTUPYHOTCA B nopsigke Bo3pacTtanus. OTKMK, COOT-
BETCTBYIOLLMIA CepeauHe OKHa, 3aMeHsieTCs ApYrMM 3HaAYeHUeM, nonajalolwyM B LLEHTP OTCOPTMPOBAHHOIO Mac-
cvBa. QTOT METOA BNUSIET Ha XpomaTorpadruyeckmue Nk B HAUMEHbLLEN CTENEHU, XOPOLLIO CriaxusaeT 6a3oByto
TIMHWIO, HE MEeHSIeT (DOPMY MKMKa Ha CKIMOHaX U OYeHb 3PGEKTUBHO YCTPaHAET OTAENbHbIE BLIGPOCHI (B 9TOM Chy-
Yae BbIOPOC 3aMeHseTCs Ha OfHY M3 cocedHux Toyek). OgHako OH cnerka "mpurnaxueaeT” BepLUWHbI MUKOB U
NOXOMHBI MeXAY NUKaMU Y MOXET U3MEHSITb Kak BbICOTY, Tak U NnoLaib XpoMaTorpacpuieckmnx nmkos.

dunbTpauusi 00UHOYHbIX 8bI6POCO8 - YHWKAMNbHbLIA METOZA (PUNbTPALMKN, OCHOBAHHBLIN Ha 3HAHUW LUYMOBbIX
napameTpoB curHana. MNprumMeHsieTcs B nporpamme "MynbmuXpom" Ans BbISBNEHUSI TONBKO TOYEK C OLIMGOYHON
opavHaTton (BblIGpocoB). MiMeeT ckopee UCTOPUMYECKYHD LIEHHOCTb, MOCKOSMbKY Anis coBpeMeHHbIX ALM npuynHbl
BbIOpOCOB - COOM M3MepeHns U nepedaun AaHHbIX - pedku. locne npyMMeHeHus 3Toro metToda ¢ HebomnbLUoW
BEPOSITHOCTbIO MOXET M3MEHUTBbCSA Kak nnowafb, Tak M BbiCOTa MWKa, OAHaKo B MoAaBnstolleM GorblUMHCTBE
Crny4yaeB HUYEro He N3MEHSIETCS.

MeTopn cronb3siweao cpedHe20 COCTOMT B 3aMeHe TOYKM Ha cpedHee 3HayeHue B OkHe. B nporpamme
"MynbmuXpom" NpUMEHSIETCS MPY BbIYUCIIEHNM NPOM3BOOHOM B NPOLECcce pasMeTkyM XpomaTtorpaMmMbl Ha MUKK U,
BO3MOXHO (B 3aBMCUMOCTV OT MPEANOYTEeHUIA MNonb3oBaTens), Npu oTobpaxeHUn XpomaTorpammMbl Ha 3JKpaHe.
OTnnyaeTcss OYeHb BbICOKOW CKOPOCTBLIO BLIMOMHEHUS anropuTtMma, NPOMopUMOHanbHOW TOMBKO YMCIy ToYek B
xpomatorpamme. Mnowagb nvka coxpaHsaeTcsl, BbICOTa U3MeHsieTcs.

I'ayccoeo crnaxmsaHme COoCTouUT B 3aMeHe 3Ha4YeHnA Ha CyMMYy TOYeK OKHa C BecaMu, pacnpenernieHHbiMu no
Fayccy. Mnowagp nuka COXpaHdaeTca, BbiCOTa 1 nonywnpuHa USMeHAKTCA.

MeTtog Casuukozo-Ionesi COCTOUT B 3aMeHe opAuHaTbl TOYKM Ha 3Ha4YeHune, nosly4yeHHoe nyteM annpokcuma-
UMM XpomMaTtorpagu4eckon 3aBUCUMOCTM B Npegernax okHa NosIMHOMOM TpeTbewn cTeneHun. B GOonbLUMHCTBE cny-
YaeB He JOSTKHbl U3MEHATLCA HU BbICOTA, HU MONYLWMPUHA, HWX Nowaab XpomaTtorpaduyeckoro nmka. Bo3amMoxHbI
apTe(baKTbIZ npu n36bITOYHOWN LIMPUHE OKHa MHTepnondaunn BO3HUKAKT XapakTepHble npoBalibl nepen Hadanom
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nuKa u, pexe, nocne okoH4YaHus. Mpu oTcyTcTBUM apTedhakToB - BecbMa 3hEKTUBHLIA MeToZ, apTedakTsl MoryT
NPUBOAWTB K CYLLECTBEHHOMY M3MEHEHWIO KaK NoLiaju, Tak U BbICOThI NWKa.

Mocne 3HakomcTBa ¢ MeToAaMu unbTpaLuM LWYMOB 3a4aAMMCs BOMPOCOM: A1 Yero unbTPyTCs WyMbI?
Yalle Bcero akcrnepuMeHTaTopbl AatoT criefyolime 060CHOBaHUS.

1. O6neryeHne paboTbl anropuTMoB 06paboTKM AaHHbIX (MOMCKa MUKOB).

2. bornee TOYHbIN pacyeT nnowaaen, BbICOT U NOMYLUUPUH NMUKOB.

3. YnydweHue BU3yansHOro npeacTaBeHnst aHHbIX.

4. WcnpaBneHue cb6oeB n3MepeHus.

BHMMaTENbHO pacCMOTPUM KaXayto U3 MPUYUH.

1. O6nezyeHue pabomsi asizopummoe o6pabomku GaHHbLIX (MOUCKa NMUKOs).

37O TakK, TONbKO €Crn anropuTM noucka nuvkos paspaboTaH 6e3 yyeTa NpUCYTCTBUSA LWYMOB. HopmanbHbIA anro-
pUTM OOMMKEH AaBaTb OANHAKOBbIE pe3yrbTaThl HA MCXOOHBLIX N (PUNBTPOBAHHBIX AaHHbIX.

2. Bonee moyHbIl pacyem nioujadeli, 6bIcOm U MOJIYWUPUH MUKOS.

[nsa Bcex meTogoB humnbTpaumum CywecTBytoT apTedakTbl, MO3TOMY KOPPEKTHOCTb M3MEPEHMS BbICOThI U nsiowaamn
MOXET Bbl3blBaTb COMHEHUA.

BbicoTa. [1na KOPPEKTHOrO M3MEPEHNST BbICOTbI MMKA HYXXHO OYEHb TOYHO 3HATb MOJIOXKEHWE MakCcMMyMma nuka u
6a30BoV NMMHWK, T.e. annpokcumaums B GOMbLUMHCTBE TOYEK HE HYXKHA, - OHA HY)XHa TOMbKO B TOYKE MakcMmyma u
B TOYKax, Onpeaensowmnx nonoxeHne 6a3osor nuHuK. MNpu aTom usbexartb annpokcuMauum aaxe oThunbTpo-
BaHHbIX JaHHbIX HE yAacTCs: MakcumarbHas BbiCOTa 4OCTUMraeTcs 06blMHO HE B OOHOW M3 3TUX TOYEK, a Mexay
HMMU, U BEpLUMHA annpoKCUMMPYHOLLIEN Napabornbl MOXET ObiTb Kak Bbille, Tak U HUXE CaMOW BbICOKON TOYKM NMUKa.
MoaTomy npu onpegeneHnn BbICOTbl MO OTHUNBTPOBAHHLIM AAHHBIM HET MPEUMYLLECTBA HU MO TOYHOCTU, HU MO
CnoXHocTu npoueaypsl. bonee Toro, huneTpaums obbIYHO BEAETCA OANHAKOBO ANSA BCEX TOYEK U HEOMTUMANbHO
ANst NMUKOB pasHOW LMpuHbLL. B nporpamme "MynbsmuXpom" npumMeHeH afanTuBHbIA CNOCcO6 BbIYMCIEHMS OKHa
KBaZApaTU4YHOrO NMOSIMHOMA, anmnpOKCUMMPYIOLLIEro BEPLUMHY MMKa - 9TO OKHO 3aBMCUT OT MONYLUMPUHBI KOHKPETHOIO
nuka. Ans 6onee LWMPOKMX MMKOB 3TO OKHO OyaeT GornbLue, YeM AN Y3KNUX, YTO AaeT AOMNONHUTENbHbI BbIUMPbILL B
TOYHOCTM.

Mnowaab. [lns TOYHOro BbIMMCNEHNS NNoLaan HeoOXoaNMMO 3HaTb TONBLKO MonoXxeHne 6asoBon NuHMK. B camom
Aene, NocKOmbKy CrraxuBarolme PyHKUUN KOHCTPYMPYHOTCA Tak, YTOObl HE MeHATb Mnowadb NvMka B YCNOBUAX
"wneanbHon" 6a30BOV NUHUKN, U3MEHEHMe MNnoLaaun, NoacYNTaHHOM MO CriaXeHHbIM U HeCrNaXKeHHbIM AaHHbIM,
3aBUCUT B OCHOBHOM OT crniocoba npoBeaeHusi 6a3oBor nMHuM (nogpobHee cMm. cnepytowmn pasgen). bonee Toro,
npuv annpokcMmaLMn TOYKM Havana 6a3oBON NMMHUM MO UCXOAHbLIM AAHHBIM MOXHO u3bexaTtb apTedakToB, Npucy-
wmx metoay Casuukoro-lones. ApTedakTbl Bbi3BaHbl HeaJeKBaTHOCTHH MOAENMW annpokcuMmauun (NorMHOMU-
anbHOW C onpeAeneHHbIM OKHOM) U pearibHOro Xxapakrepa U3MeHeHus curHana. 3ameTnm, 4To "nnoxasa” MHTepno-
NAUMA BO3HMKAET NpY HaNM4uum xoTs Obl OAHOIO M3 3KCTPEMYMOB annpPOKCMMUPYHOLLErO MOSIMHOMA B OKHE UHTEp-
nonaumn. Ecnv Hayano nuka annpoKCUMmMpyeTcsi NOSIMHOMOM, 0OnafarolmMM Takum CBOWCTBOM, criefyeT npoBe-
pUTb Ka4eCcTBO annpokcumaumn. [ns npoBepKkM MOXHO, K NPUMepPY, HaUTWU MakKCMMarnbHOE OTKITIOHEHME anmnpoKCu-
MUPYIOLLLEro MOMMHOMA OT UCXOAHbIX TOYEK W CPaBHWUTbL €ro C BenuuMHoW wyma. Ecnu mopenb HeagekBaTtHa,
MOXHO YMEHbLUNTb LUMPUHY OKHA MHTEPMNONALUM UM BOBCE OTKa3aTbCs OT Hee.

MonywwupwmHa. B nporpamme "MynsmuXpom" nonywmpuHa BeIMUCNIAETCA NyTEM annpoKCUMaLMmn CKITOHa nvka
BOMN3M HYXXHOWM TOYKM KyBMYECKUM MOSIMHOMOM C afanTUBHBIM OKHOM, M BbIUrpbILLa NPUMEHEHWE NpeaBapuTenb-
HOrO CrNaXunBaHWA AaHHbIX He AaeT. To Xe KacaeTcs W LWMPWHbI, BbIYMCIIEHHOWN N0 6a30BON MUHWM.

3. ¥Yny4weHue su3yanbHo20 npedcmaesieHusi 0aHHbIX.
AL

a) Ha akpaHe u npuHTepe ropasfo nydlle UMeTb pearnbHYo KapTUHY npouecca, a He "npurnaxeHHbIn" BapuaHT.
6) JaHHble, NpeAcTaBneHHble Ha dKpaHe, Tak UMW UHaye OTNNYaTCS OT MCXOAHbIX AaHHbIX. Mo ropusoHTanm
YNCMO TOYEK Ha 3KpaHe OObIYHO B OECHATKM - COTHM pa3 MEeHbLUE Yucrna ToYeK B XpoMaTorpamMmme, paspeLleHme xe
3KpaHa no BepTukanu Gonee 4Yem B ThICAYY pa3 MeHblue pa3pelueHns coBpeMeHHbIx ALMN. Ecnv mbl  pucyem
3aBeOMO He COBCEM TO, Ham MPUXOOWUTCH PerynmpoBaTtbh Mpouecc opMMPOBaHNSA N300paKeHUs MO UCXOAHBLIM
AaHHBIM, Y 3NEMEHTbI CrNaXnBaHUs B HEro GbIBaloOT BHECEHBI.

4. UcnpaeneHue c60ee usMepeHusl.
C coBpeMeHHbIMK AL ognMHOYHbIe cBoM U3MepeHUs kpaHe peaku.
Hedocmamku canaxueaHusi:

N3ameHeHre ncxogHbix ("cbipbIX") AaHHbIX. ATO NPOTMBOPEYMT psdy 3akoHOB O Xopollew JlabopaTopHow MNpakTtuke
(Good Laboratory Practice, GLP). 310 AeNCTBUTENbHO OrPOMHbIV HEAOCTATOK, CBOASILLMIA Ha HET BCe JOCTOUHCTBA.

Bbi600. Jlydlue nonb3oBaTbCs HECTNaXeHHbIMW OaHHBIMW U anropuTMamu, NpucrnocoGneHHbIMU Ans paboTbl ¢
HumK. OTknoYanTe punbTpbl WyMos!

Ucnonb3osaHue anzopumma UHmepnonsayuu 6a3soeol fuHUU 0ns YMEeHbUWEeHUA
rnoepewHocmu UsmMepeHUsi HU3KUX KOHUeHmpauud

CyLlecTBEHHbIN BKNag B MOTPELUHOCTb M3MEPEHUs MapameTpoB XpomaTorpadunyeckmx MUKOB Marnow BbICOTbI
BHOCMWT MOrpeLIHOCTb NpoBeaeHnst 6asoBo NMHNM - 3TO OTHOCUTCS Kak K BbICOTE MUKa Tak U, B OCOBEHHOCTH, K ero
nnowaaun. 3HaveHne abcumccel Havana n KoHUa nvka onpeaensieTcs ¢ NoMoLLbi0 ONMMCAHHOW Bbille npoLeaypbl. B
KayecTBe opaMHaTbl B npocTeiwem crnydae 6GepyTcs opAMHaTbl COOTBETCTBYIOLUMX TOYEK XpoMaTorpammel,
OJHAaKO, NMpU BbICOKOM YPOBHE LLUYMOB (TO €CTb, NPV HEGONbBLIOM COOTHOLUEHWN CUTHaN/WyM AN BEPLUMHBI MNWKa),
CABWI Havana WnuM KoHLUa NuKa BCEero Ha OAHY TOYKY MOXeT MPUBECTU K 3aMeTHOMY M3MEHEHWIo pesynbrata
namepeHus nnowaam (Puc. 2).
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Puc. 2 BnusiHue nposedeHusi 6a3osol nuHUU Ha nnoujadb ruka

B nporpamme "MynsmuXpom" npegycmMoTpeHa BO3MOXHOCTb MHTEPMONAUMU y4acTka 6a30BOW NMMHUM B OKPECTHO-
CTW TOYEK Havana u KoHua nvka, obecneymsatoLLas BblYUCNIEHNE YCPEOHEHHbIX 3HAYEHUN OpAMHATLI 9TUX TOYEK.
OddeKkTMBHOCTL 3TOM Npoueaypbl MPOAEMOHCTPUPOBAHA C MOMOLLbIO BbIYUCIIUTENBLHOMO SKCNEepUMeEHTa, B KOTO-
pPOM Ans OOHMX W TeX e NUKOB paccyMTbiBanachb BefMYMHa Nowaam npu pasHblX 3HaYeHUAX OTHOLUEHWUS Cur-
Han/wym 6e3 nHTepnonsaumm 6a3oBo NMHUK U € ee ncnonb3oBaHuem (Puc. 3, Puc. 4).

PacueTbl npoBogunuce Ans Tpex cepui xpomartorpamm ¢ Bbicokum (1), cpearum (Il) n Huskum (lll) 3HaveHrem
oTHowWeHna curHan/wym (S/N). Kaxgas cepua coctosna m3 9 xpomartorpamm, NOMyYeHHbIX MyTEM CROXEHUS
OZIHOM M TOM Xe XpoMaTorpaMmmbl C NPeHebpexmnmo HM3kMM ypoBHeM wymoB (0) ¢ xpomaTtorpammamu, cogepxa-
LWMMK 3aMucK LLYMOBbIX NPOLECCOB. [N KaXagow cepumn paccyuTbiBanock cpegHee 3HadveHne n CKO nnowaau
Ansa kaxgoro n3 4 nukos (B, A, D, C), a Takke pasHOCTb Mexdy CPeOHUM N UCTUHHBIM 3HaYeHneM Mowaam nvka,
paccyMTaHHbIM AN NKoB 6e3 LymoB. PacyeTbl BbIMOHANMCE NpU pasMeTke XpomaTtorpammbl 6e3 nHTepnonsaumm
6a30BOM NNHUM N C UCMOMb30BaHNEM 3TOW NpoLieAypbI.

Puc. 4 Paamemka xpomamozpamm ¢ uHmeprnonsyuet 6a3ogol nuHuU

PesynbTaTthl pacyeToB npeacTtaBneHbl B Tabn. 1 n Ha Puc. 5. Ucnonb3yemble 0603HayeHns: S/N - oTHOLIEHne
BbICOThI MKKa K wymy; RSD n RSD-i - CKO nnowaawm nuka; Delta n Delta-i - pa3HOCTb cpegHero 3HayeHus
M3MEPEHHOW N MCTUHHOW Nrowaam nuka (BENUYUHBI -i OTHOCATCS K MBMEPEHNSIM C UCTIONb30BaHNEM
MHTepnonaumn 6a30Bow NMHWK).

Kak BUOHO 13 NpMBeAEHHbIX AaHHbIX, UCMOMb30BaHNE MHTEPNONAUMM 6Ga30BOM NMHMKU NO3BOMSIET NPOU3BOAUTL
M3MepEeHVs Nowaam NMKoB Aaxe Npu OYeHb HU3KOM OTHOLLEHMU curHan/wym (<3 ansa nuka D B cepun lll) ¢
norpeLHocTbio okono 20%, Toraa kak 6e3 uHTepnonsuumn oHa gocturaet nouytn 50%. Kpome Toro, 6e3
MHTEPNONALMM M3MEPEHHas NIoLaab NMka BCerga npeBbiaeT UCTUHHYIO, U 3Ta CUCTEMaTMYeCcKas NOrpeLHOCTb
Ons Bcex NUMKoB cepumn coctaensieT okono 50 %.

Tabn. 1
Cepus Muk S/IN RSD Delta RSD-i Delta-i
B 39 2.62 10 1.38 1.1
A 49 1.68 8 0.832 0.7
D 19.5 2.97 16 2.95 0.02
C 30.8 3.53 11 1.48 -0.2
B 13 7.43 30 4.01 0.04
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A 16.4 5.64 20 4.04 1.2
Il D 6.5 154 33 114 -1.4
C 10.3 8.90 30 5.12 0.4
B 5.2 10.1 53 7.24 -1
A 7.3 6.49 43 6.52 6
1l D 2.6 47.5 38 20.4 -10
C 4.1 20.1 57 13.2 -1
m o oI m oI m oI m m oI
o0 4
w0 \ 4

P

VI
\ et

{ —ik— Delta
10 —— R8D-i

‘ RN RN e
0 ¥ —=

-10 ——/
i

s &
__,--'"7;"

——

[

20 ¢

L

pd
Lo
M.

20

Puc. 5 NMoepewHocmu pac4ema rnowadu rnukos 6e3 uHmepnonsyuu 6a3o8oll AUHUU U C UCMOb308aHUEM
uHmepnonsayuu (06o3HavyeHUsI CM. 8 meKcme)
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anI.HO)KeHMe 9. MeTton BHyTpPpeHHero craHgapTta — naed v sBonsioleHme

Kanambert tO.A., [TapmHepsbi u KoHKypeHmbl (Memodbl oyeHku coomeemcmausi), Ne 4, 2004, ¢.32-36.

[nsa nocTpoeHnst rpagyMpoBOYHONM 3aBUCUMOCTU METOA BHYTPEHHero ctaHgapTa [1, 2] 4aBHO M LUMPOKO NPUMEHS-
eTcs B aHanutuyecko npaktuke. OCHOBHblE NMPOGneMbl, KOTOpblE OH MO3BONSET pellaTtb — YMEHbLUEHWNE CUCTe-
MaTU4eCKNX NOrpeLIHOCTEN, BO3HMKAKOLMX NOCIe UCMONb30BaHWS MeToda BHELUHero ctaHaapTa npu Bapuauusax
obbema aHanuavpyemor npobbl, NOTepsx BeLlecTBa Npu nNpobonoaroToBke M BCreacTBUE HecTabunbHOCTU Xa-
paktepuctuk getektopa. CyTb ero 3akniodaetcs B gobOaBneHuM B aHanmM3vpyemMytd CMeCb YMCTOro BellecTBa
(cTaHgapTHOro KOMMOHEHTA), OTCYTCTBYHOLWEro B Npobe, M3BECTHOM KOHLIEHTPALMK, U NOCNEeayLWNA yY4eT UCXoa-
HOW MHbopMauun (KOHLEHTpPaUUsa CTaHOAAPTHOrO KOMMOHEHTA) U pe3ynbTaToB U3MepeHnst (OTKINK AeTeKTopa, Co-
OTBETCTBYIOLLMIA CTAaHAAPTHOMY KOMMOHEHTY) NpY pacyeTe KOHLEHTPaL M OCTarnbHbIX KOMMOHEHTOB NPOOkI.

“TpaAMUMOHHBLIA” BapuaHT peanu3auuu MeToAa BHYTPEHHEro craHaapra

“TpaguunoHHasa” rpagyMpoBOYHas 3aBUCUMOCTb BHYTPEHHEro cTaHgapTa CTpouTCcs B KoopAuHaTax “oTHOLleHue
KOHLeHTpauumin/oTHoLWeHWe nnowaaen”. lNoa TepMUHOM “BHYTPEHHUI CTaHA4apT’ 3a4acTyto, K CoXaneHuto, noHMma-
€TCs NOCTPOEHNE MMEHHO TaKoro Buaa 3aBUCUMOCTU. B To ke Bpemsi rpagynpoBoYHasi 3aBUCUMOCTb, NMOCTPOEH-
Hasl B TaKMX KOOpPAMHATax, He NO3BOJIET NMOSTHOLEHHO YYUTbIBATb AOMONHUTENBHY0 MHAOPMAaLMIO MPU HENUHEN-
HbIX rPagyupOBOYHBIX 3aBMCMMOCTSX. MNpuBeaem ABa npumMepa, UNMICTPUPYIOLLIMX YKa3aHHyH npobnemy.
PaccmoTtpum gBa runoteTnyeckmMx KOMMOHEHTA: KOMMOHEHT A (aHanuT) n KOMMOHeHT S (cTaHgapT). MpagynpoBoy-
Hble 3aBUCUMOCTN 0BOMX KOMMOHEHTOB, MONy4YEeHHbIE METOAOM BHELUIHEro ctaHaapTta (puc. 1), BbIXOOAT Ha Hacbl-
LLIeHNe Ha OOHOM U TOM Xe YPOBHE, HayasbHbI HAKIMOH OTNNYaeTCcs BOBOE.
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KOHYEHTPALMA KOMNOHEHTE

Puc. 1. MpadyuposoyHbie 3asucumocmu 08yx 2urnomemuyeckux KOMNoHeHmos, umetowue ¢opmyny R = (100 —
exp(-Q/(k*C)), ede k = 5 (komroHeHm A) u k = 10 (komnoHeHm S). Ocb KOHUeHmpayud rnpu cmpozo huKcuposaH-
Hom obbeme 8800uUMOU MPObbI UCMOL3Yyemcsi 8MeCmOo ocu Konuyecms. Touku O Kax0o20 KOMIoHeHma noJsy-
YyeHbl rnpu 3HadeHusix C =1, 2, 4, 8, 16.

lNpumep 1. Nycmb umeemcsi pacmeop, codepxxawiuli 08a KOMIIOHEHMa 8 PagHOU KOHUEH-
mpauyuu. padyupo8oyHbIe pacmeopsl Nofy4YeHbl pa3zgedeHuUeM amozo pacmeopa 8 2, 4, 8,
16 pas.

MocTtpoum rpacuk B koopanHaTax “OTHOLLEHUE KOHLEHTPALIMI/OTHOLLEHNE OTKITMKOB AeTekTopa” (CM. puc. 2).
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Puc. 2. “TpaduyuoHHbIl” epahuk 2padyupo80OYHOU 3a8UCUMOCMU, MOCMPOEHHbIU 8 KoopduHamax “omHoweHue
KOHUeHmpauyut/omHoweHue nnowadel”. [lockonbKy KOHUeHmpauyuu KomrnoHeHma A u cmaHOGapma 0Orns ecex 5
2padyupoB80YHbIX MOYEK pasHbi, UX omHoweHue 0aem ecezda 1.0, a omHoweHue nnowadel NnpuHUMaem pasHbie
3Hay4yeHusl.

OnbITHbIE XpOMaTOrpadurCTbl HABEPHAKA BO3PAa3siT, UTO NPUMEP HE XXU3HEHHBIN, U TaK HUKTO He AenaeT. Bospaxe-
HVWe He MPWHMMaeTCs, NOCKOMbKY He AernaeT Tak HWUKTO, B YaCTHOCTW, NOTOMY, YTO BbluMCMMTENbHas cxema (no-
CTPOEHMe 3aBUCMMOCTM B yKasaHHbIX KoopAmHaTax) K Takomy “OKcTpemarnbHoMy” criydalo He npucnocobneHa. B
camoMm fene, NpyMBeAeHHbIM Ha pyc. 2 rpadhuk rpagyvpoBOYHON 3aBUCUMOCTbBIO Ha3blBaTbCs HEAOCTOWH, M MbiTaTb-
€Sl UM BOCMOMb30BaTbCA AN151 PELUeHNs] aHanMTUYeCKon 3adayumn, AEMOHCTPUPYIOLLEA ero oLMBoYHOCTb, Mbl He By-
aem.

Mpumep 2. BTopoii npUMep HarnsaHO A4EMOHCTPUPYET, YTO NpoGriembl OCTalTCs 1 Npu COBMoAeHUN NPeanono-
XEHWSI O NOCTOSIHCTBE KOHLEHTpaLWU BHYTPEHHEro cTaHaapTa B rpagyvpOBOYHbIX U TECTOBLIX aHanuaax, K 4emy
06bI4YHO CTPEMSITCS NpY peanusaummn 3Toro MeToaa.

[MycTb Npyn NOCTPOEHUN FPaayMPOBOYHON 3aBUCMMOCTMN KOMMOHEHTa A y4anocb TOYHO nogaepXaTtb KOHLEHTpaLuumio
KOMMNOHeHTa S paBHon 8,0. Toraa BUA rpagyMpoOBOYHON 3aBMCMMOCTM KOMMOHEHTA A MOXHO NONYyYnUTb U3 rpagyv-
POBOYHOV 3aBMCMMOCTU, N300paXKeHHOW Ha puc. 1, nepeMapKupoBaHMEM OCEW.
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Puc. 3. padyuposoyHasi Kpueasi, rosiydeHHasi Ors KoMrnoHeHma A memodom eHympeHHeao cmaHdapma. KoHueH-
mpauyus (kornudecmeo) cmaHdapma coomeemcmeayem mouyke kpusol S (puc. 1) ¢ abcyuccod, pasHol 8.0.

MpennonoxuMm, 4To Npy TECTOBOM aHanm3e KOoHLEeHTpauus koMnoHeHTa A pasHa 1,0 (ee npeacTouT onpeaenuts),
KOHLEeHTpauusi KomnoHeHTa S paBHa 8,0, kKak M Npu rpagyvMpoBke, HO Mpu BBoAe Npobbl npou3olina owmnbka,
ymeHbLuMBLUast 06bem npobbl Ha 3%. MNpy 3TOM OTKNUK CTAaHAAPTHOIO KOMMOHEHTa S Mo rpagyupoOBOYHON 3aBUCK-
MOCTW, NpUBEAEHHON Ha puc. 1, ymeHblmnTca Ha 1,98%, a OTKNMK kKOMMOHeHTa A — Ha 2,72%. OTHOLEHWEe OTKNN-
koB Bynet paBHo 0,3267 (BMecTo BenuuuHbl 0,3292, nmetoLleit MeCTo NS COOTBETCTBYIOLLEN rpagynpoOBOYHOW
TOYKM Ha puc. 3). HangeHHasi no rpagynpoBOYHOW 3aBUCMMOCTHU, U30OpaKeHHON Ha puc. 3, KOHLEHTPALMSA KOMMO-
HeHTa A okaxeTcs paBHon 0,9917, 4To OTNMYaeTCa OT MCKOMOW eanHuLbl nodTn Ha 1%. Takum o6pa3oM, okasbl-
BaeTCH, YTO LieMb UCNoNb30BaHUS MeToAa BHYTPEHHETO CcTaHA4apTa AOCTUrHyTa He B NofnHoM obbeme: ownbka fo-
31poBaHus Gbina KOMNEHCUPOBaHa He MOJTHOCTBIO, XOTHA U YMEHbLUUNACh.

Peanusauus meTtoga BHyTpeHHero ctaHgapTta B nporpamme “MynbtuXpom”

B nporpamme “MynbmuXpom” [3] yxe 6onee 10 net npuMeHsieTcs uHas cxema pacdeta [4] B MeToae BHYTPEHHEro
CTaHgapTa, N1LIEeHHas Yka3aHHbIX HE4OCTAaTKOB.

Cxema OCHOBaHa Ha TOM, YTO €ClM rpagyvpoBOYHAsl 3aBUCUMOCTb BHYTPEHHEro cTaHgapTa HenuvHeilHa, To 3Ty
HeNnWHeMHOCTb crnedyeT U3MepuUTb, NO3TOMY CUTyauust “TpagauumMoHHOro” nogxona, rae rpagyvpoBoYHAst 3aBUCK-
MOCTb CTaHZapTa OTCYTCTBYeT, HenpueMnema.

Beegem cnenyruime noHATUA m 00603HaveHus:

R — aHanuTtnyeckun curHan (OTKNUK AeTektopa) (B xpomartorpadum — nnowaib Unv BbiCOTa Xxpomartorpaduye-
CKOro nvika, no Belbopy nonb3oBaTens);

Q — macca aHanuTa, BBeEHHasi B aHanuMTU4eCcKnmn npw60p.

O6paTMM BHUMaHWE, 4YTO UCNOJIb30OBaHME KOHLUEHTpaunn (C) aHannTa BMeCTO Konn4yectea (Q) HeXXenaTtenbHo, no-
CKOINbKY Npn 3TOM UrHOPUPYKOTCA Bapmnaumnm obbema Ao3npoBaHua.

pagynpoBoYHas yHKLMS 3aBUCUMOCTM OTKIMKa R OT KonvyecTBa BBEAEHHOMO BewecTBa Q umeeT BuA;

R=F(Q) (1)
I'Ipe,qcxa3b|Barou.|,a$| beHKLl,Mﬂ oueHnBaeT Hen3BecTHoe Bosp,eﬂcmme Qx No N3BECTHOMY OTKIUKY Rx:
Qx = W(Rx) (2

MpepnckasbiBatowas pyHKUMSA (2) siBNsieTcst 06paTHOM NO OTHOLLEHUIO K rpaaympoBoYHol 3aBucumocTtu (1). Cyuie-
cTBOBaHWe obpaTHON YHKLMW HanaraeT onpeAeneHHble OrpaHNyeHnsl Ha camy rpagyupoBOYHYIO OYHKLMIO: NOSIB-
nsetcs TpeboBaHe MOHOTOHHOCTU. K npuMepy, rpagynpoBKa He MOXET ObITb KBaApaTUYHOW C MakCMYMOM BHYT-
pu paboyero guanasoHa.

MepeBopa konuyecTsa BellecTBa (Q) B koHUeHTpauwmio (C) B McxogHon npobe nponssBoanTcs Ha ocHoBe hopMyrbi:
Cx = QuV = W(R)IV (3)
roe V — ob6beM BBEeAEHHOM Npobbi.

MNepengem K ncnosnbdyemMbiMm crnocobam ydyeTta OONOSNTHUTENBHOM MHOPMaLMN O KOHLIEHTPALUUN N OTKINKE CTaH-
O0apTHOro KOMMNOHeHTa.

Cnocobbl peanu3aunn Mmetoaa BHyYTpeHHero ctaHgapTa:
— nobaBneHne KOMMNOHEHTa N3BECTHOMN KOHUEeHTpauun B npo6y;
— nobGaBneHne KOMNOHEHTa N3BECTHOM KOHLEeHTpaunn B paCcTtBopbl CTaHAAPTHbIX oGpaau,oe.

B “TpaguumMoHHOM” BapuaHTe MCnonb3yoT oba cnocoba, HO MOXHO YyYeCTb AOMONHUTENbHYI UHopMaLmio Ans
Kaxkgoro crnoco6a UHAvBMAyasbHo.

[Jo6GaBneHue CTaHAAPTHOrNro KOMNOHeHTa B np06y — OTHOCHUTeJIbHasA KOHUeHTpauusa
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Mpy M3BECTHBLIX rpagyMpOBOYHbIX 3aBUCUMOCTSAX (BHELIHWA CTaHAApPT) BCEX KOMMOHEHTOB M M3BECTHOW KOHLEH-
Tpauum cTaH4apTHOrO KOMMOHEHTa OYeHb MPOCTO BbIYUCMUTL 06beM BBeAEHHON Npobbl, UCNOMb3ysi COOTBETCT-
BYIOLLNIA rPafyMpPOBOYHBIA rpaduk U 3HaYEeHNE KOHLEHTpaLmm:

Vx = Qx, is/Cx, is = WiS(Rx, is)/Cx, is (4)

roe V — obbem I'Ip06bl; HWKHUIA MHOEKC X OTHOCUTCSA KO BCEM BENWYMHAM, NOSTYYEHHbIM Npu aHanuae I'Ip06bl He-
M3BECTHOrO COCTaBa; MHAEKC iS npunucaH sesim4nHam, OTHOCALLMMCA K BHYTPEHHEMY CTaHOapTy.

3Hasa KonNnuyecTBO BellecTBa, AOCTUrLEro AeTekTopa, Ans i-ro komnoHeHTa Qx,i = Wi(Rx,i) u o6bem BBegeHHOMN
npob6bl (4), HECNOXHO NONYYUTb 3HAYEHMNE OTHOCUTENBHON KOHLIEHTPaLMM KOMNOHEHTA B UCXOAHOM pacTBOpe:

Cx,i= Qx,i/ VX = Cx,isXWi(Rx, i) / Wis(Rx, is) (5)

Takum 06pa3om, 3HaHWE BENUYUHBI OTHOCMTENbHOW KOHLEHTPALIMKU MO3BOMSET PacCUUTbIBaTh KOHLIEHTpPaLWIO He-
M3BECTHOrO KOMMOHEHTA MPU YCIOBUMN U3BECTHOMN KOHLIEHTpauuy ctaHgapTta. OTa KOHLUEHTpauMs MOXeT CyLecT-
BOBaTb Haps4y C KOHUEHTpauuen, paccyntaHHom o6bl4HbIM 06pa3om (abconoTHas KOHUEHTpaums) no dopmyrne
3.

“YHuBepcanbHas” rpagyMpoBKa ¢ fo6aBkou cTaHgapTa

Ecnu rpagyvpoBoYHasi 3aBUCMMOCTb HENUHENHA, HeobBX0OUMO N3MEPUTb 3TY HEMMHENHOCTb, U3MEPUB rpagynpo-
BOYHYH 3aBUCMMOCTb KOMIMOHEHTa — BHYTPEHHEro ctaHaapTa.

I/Ismepvua 9Ty 3aBMCMMOCTb METOO0M BHeLLUHero ctaHaapTa, Ana ocrtalribHbIX KOMMOHEHTOB I'Ip06bl npumMeHdaeM ToT Xe
npuem, Kak npun pacyete OTHOCUTENBHOWN KOHUEeHTpauun, nameHaa KoopanHaTtbl rpaaynpoBOYHbIX TOYEK NO OCU Q:

Qn = CnxV = CnxWis(Ris)/Cis (6)

rae UHOEeKC N OTHOCMTCA K HOMEpY rpagynpoBOYHOM ToYKK, a Cis — KOHLIEHTpaumsi cTaHgapTa B rpagyvpoBOYHON
npoGe, COOTBETCTBYIOLLEN ITOW TOUKE.

Takum 06pa3om, Ans CTaHOAPTHOTO KOMMOHEHTa UCTONb3YETCs 3apaHee M3MepeHHas rpadyvpoBka, BCe ocTarb-
Hble KOMMOHEHTbI MosyYatoT “yCrioBHble” rpadyMpoBKU, B Ka4eCTBE YCMOBUS BbICTYNaeT M3BECTHAs rpagyvpoBka
BHYTPEHHEro craHaapTa.

» o« 0

B npvBegeHHOM Bbile MOOENbLHOM NpuUMepe 2, rae “AaeT ocedky” “TpaauMuMOHHBIN® nogxon, “yHuBepcanbHas”
rpagyvpoBka GygeT coBnagaTtb C rpagyvpOBKOM, MOSTyYEHHON METOOOM BHELLHEro cTaHgapTa, U MpUMEHeHne Me-
TOoAa BHYTPEHHEro ctaHgapTa CBedeTCs K pacyeTy OTHOCUTENbHOW KOHueHTpauuu no cdopmyne (5). BoccraHos-
NeHHoe TakuM 06pa3oM 3HaYeHME KOHLIEHTPaLMM KOMMOHEHTa A OKa3biBaeTCs B TOYHOCTM paBHbIM 1,0.

B nporpamme “MynsmuXpom” npegycMoTpeHa Takxke ynpoLleHHas cxema NocTpoeHus “yHuBepcanbHOW” rpagyu-
POBKM, NPV KOTOPOW 3aBMCUMOCTb CTaHOAPTHOrO KOMMOHEHTa npegnonaraeTcs NMHEVHOW M NPOXOAALLEN vyepes
HoMb. [py 9TOM BHYTPEHHUI CTaHAapT nony4yaeT rpagyupoBOYHbIA KoadduumeHT 1,0, a BCe ocTanbHble KOMMO-
HEHTbl — OTHOCUTErbHbIE rPafyMpPOBOYHbIE KOIPDULIMEHTBI. [1pM NCNONB30BaHMKN YNPOLLIEHHOW CXEMbl MOXHO UC-
Nnonb30BaTh TOMbKO OTHOCUTENbHbIE KOHLIEHTPaLUMW, NOCKOMNbKY MCMOMb30oBaHWe abCOoMOTHBIX KOHLEHTpaLnii He
MMeeT CMbIcha.

B camom pgene, ymHOXeHWe npeackasbiBatoLlen PyHKUMM rpagyvpoBky CTaHAapTa Ha Kakon-nmbo koaduumneHTt
K npvBoguTt Kk TOMY, 4TO KOOpAUHaTa Q BCEX rPaayMpOBOYHbLIX TOYEK OPYrMX KOMMOHEHTOB YMHOXMWTCS Ha TO Xe
4YXCIO, M COOTBETCTBYHOLLME NpecKasbiBaoWMe 3aBUCMMOCTY NOMYyYaroTCa U3 NPEXHUX (CyLecTBOBaBLUMX [0 YM-
HOXEHWUs TpadyVpOoBKN CTaHA4apTHOro komnoHeHTa Ha K) ymHoxeHnem Ha ToT e koadduumeHT K. Ecnn nepeg nc-
cnepgoBaTenem He CTOMT 3adava onpegeneHusi abConioTHbIX KOHLEHTPaLUWiA, 1 eCTb OCHOBaHMWSA nonaratb, 4To rpa-
AyVpoBKa CTaHO4APTHOrO KOMMOHEHTa NIMHENHa W NPOXOAUT Yepes3 HOMb, TO HECINOXHO BblOpaTh koaddumumeHT K
Tak, 4ToObl pe3ynbTUpylLWni KoadduLMEHT nNpeackasbiBatoLlen MyHKUMM cTaHgapTta okasancsa paseH 1,0, npu
3TOM KO3 PULMEHTBI BCEX OCTarbHbIX NPagyuMpOBOYHBIX 3aBUCUMOCTeN ByayT OTHOCUMTENbHbIMKU. [laxe BHELLHe
Takas cuTyauus HanoMunHaeT “TpaguUMOHHBIA” NOAXOA: rpagyvpoBKa CTaHAapTa TpuBMarnbHa, OCTanbHble KOMMO-
HEHTbI NOMNyYatoT rPaayMpoBKM C KO3 PULMEHTAMUN, OTPaXKaKLWMMN OTHOCUTENbBHBIN OTKINK AEeTEKTOpa B CpaBHe-
HWM CO CTaHO4apPTOM.

YyeT npubopHoro apendca

MpencraBneHHasa cxema BblYUCIIEHUI nogpasymeBaeT, YTO OCHOBHaA cucteMmatTunyeckas norpelHoCTb (BBOLI, npo-
Obl, notepwu npu I'IpO6OFIOLI,FOTOBKe) npmMBOAUT K USMEHEHUIO MONOXEHUA rpaynpoOBOYHbIX TOYEK MO OCU KONMNYECT-
Ba, 1 3Ta owmbka NpaKkTn4eCKn NOJNTHOCTbIO YCTPpaHAETCA Npy ncnonb3oBaHMM MeToada BHYTPEHHero ctaHgapTa.

CyLuecTByeT Takke MHON NOTEeHUMarnbHbIA UCTOYHUK NOTPELUHOCTEN: HECTAabMITbHOCTb XapakTepucTuK npubopa.
OTa cocTaBnsaLWwas MOXeT NPUBOAUTb K M3MEHEHUIO OTKINUKA AeTeKTopa (nnowaam Unu BeiCoTbl) NPy HEU3MEH-
HOM Konu4yecTBe. [MpuMeHeHHast METOAMKA MOXET YaCTUYHO WUIK NONHOCTbI KOMMNEHCUMPOBATL M 3TOT 3hdEKT — B
TOW Mepe, B KakoW B Anana3oHe rpagyupoBKU CTaHAApPTHOIO KOMMoHeHTa 3aBncnMocTb kF(Q) moxeT GbITb an-
npokcuMmpoBaHa 3aBncuMocTbio F(KQ). 370, K npuMepy, Bceraa UMeeT MECTO NpU CTENEHHONM 3aBUCUMOCTH
R=KQ?, B 4YaCTHOCTM MNpu NINHEAHON 3aBUCUMOCTW.

I'IpeumymeCTBa M He[OoCTaTKM ONMUCAHHOMN CXeMbl pac4yeToB

Mpeumywecmea. MeToZ, BHyTpeHHero ctaHapTa AOCTYNeH U afekBaTeH npu paboTe ¢ HeNMHENHBIMY rpagympo-
BOYHbIMMW 3aBUCMMOCTSIMM M MPU LLMPOKOM [Mana3oHe KOHLEHTpaLuuii CTaH4apTHOTO KOMMOHEHTa.

Hedocmameku. Mpn HEeNWHEeNHbIX 3aBUCUMOCTAX Tpe6yeTc;| rpagympoBka CTaHOApTHONO KOMMOHEeHTa MeToaoM
BHELUIHero ctaHaapTa. HepocTtaTkom cxembl pacyeTa 3TO He ABNnAeTCA. OTO HEQOCTATOK METOAMKN aHanns3a.

nOBTOpHaﬂ rpagyvmpoBkKa
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OpfHO 13 JOCTOMHCTB MeToAa BHYTPEHHErO CTaHA4apTa COCTOMT B ero “TpaguumnoHHON” cxeme — HeoOX0AMMOCTb B
bonee pegkov NO CpaBHEHWIO C METOAOM BHELUHEro cTaHgapTta npouegype NMoBTOPHOrO MOCTPOEHUS rpagympo-
BOYHOW 3aBMCUMOCTK. NpoBepuM HEO6XOAMMOCTEL NOBTOPHOW rPadyvpoBK/ B NPEACTaBIEHHON CXeMe.

YnpolieHHasa npoueaypa “yHuBepcanbHOW” rpagyvpoBKN C €AMHUYHBIM KO3(PMDULMEHTOM ANS CTaHAapTHOIO KOM-
NMOHEHTa W pacyeTOM OTHOCUTENbHbLIX KOAPPULMEHTOB ANA OCTarnbHbIX KOMMOHEHTOB B LENIOM 3KBMBaneHTHa
“TpagunUMOHHOW” cxeme, 1 Bce coobpaxeHns u HabnogeHns OTHOCUTENBHO “TPaauLMOHHOW” cxembl ByayT npume-
HUMbI N 30eCb — OTHOCUTENbHbIE KOIPULNEHTLI Gonee NOCTOSHHbI, YeM abCoNIOTHbIE, U pa3Huua B AeTansax
BbIYMCIIMTENBHON NpoLeAypbl X pacyeTa Ha pesynbTaT He BnuseT (bonee Toro, BLIGOPOM CXeMbl B3BELLUMBAHUS
TOYeK NpU pacyeTe rpagympoBOYHbLIX KOSPMDULMEHTOB pasHuLa NpoLeayp MOXeT OblTb MONMHOCTLIO IMKBMAMPOBA-

Ha). Mcnonb3oBaTb B TakUX YCIOBUAX MOXHO NLLb OTHOCUTESbHYIO KOHLIEHTPaLMIO.

Mpn HenvHenHON rpagyvpoBKe CTaHOAPTHOIO KOMMOHEHTa M3MEpEeHWe 3TOW rpagyMpOBOYHON XapaKTepuCTUKU
Npou3BOAMTCA B ONpedeneHHbIX YCroBusaX (TemnepaTtypa, COCTOSHNE AeTekTopa U T.4.), 8 U3MepeHne xapakrepu-
CTUK OCTarbHbIX KOMMOHEHTOB MOXET NPOMCXOAUTL B APYrvX YCMNOBUsX. 3@ CYET UCMOMb30BaHWS B hopMynax rno-
CTPOEHNs “yHMBepcanbHbIX” 3aBUCMMOCTEIN OCTarbHbIX KOMMOHEHTOB rpagyMpoBKM CTaH4apTa NPoOUCXoauT Kak Obl
npvBefeHne YCroBMIN N3MEPEHNST OCTanbHbIX KOMMOHEHTOB K YCIOBUSAM U3MEPEHNs rpagyvpoBKu cTaHaapTa. Mpu
3TOM  MCMOMb30BaHWE OTHOCUTENbHbIX KOHLEHTpauMih MO3BONMUT MOMNyYuTb afeKkBaTHbIA pe3ynbraT, a
ucnonb3oBaHWe abcontoTHLIX KOHUEHTpauui byaeT 3aBMceTb OT KayecTBa rpagyvpoBKM BHYTPEHHEro ctaHaapTa.
OcobeHHO npuBnekaTenbHbIM BapuaHToM paboTbl C “yHMBepcanbHOW” rpagyMpoOBKON MOXET CTaTb NpUMEHeHue
cxem c Gonee yacTo NOBTOPHON rpagynpoOBKON CTaHA4apTa U 3aMeTHO bonee peakor ocTanbHbIX KOMMOHEHTOB.

Ecnn Bce rpagyMpoBOYHbIE XapaKTepUCTMKN U3MEpSTCH OQHOBPEMEHHO, TO BOMbLUON pas3HULbl Mexay 3Have-
HUAMU OTHOCUTENbHOW KOHLEHTpauuu, pacCynTaHHbIMK MO rpagynpoBKe BHELLHEro cTaHaapTa unm “yHueepcarb-
HOW”, He BO3HMKaeT. Mpun NCNonNb30BaHUN TONBKO OTHOCUTENBHOW KOHLEHTPAaLMN YacToTa neperpagympoBOK AOMK-
Ha onpeaenaTbCa B KaXAOM KOHKpPETHOM cnyyae. o Halemy MHEeHuIo, OHa Gnunxke K YactoTe, XapaKTepHow Ans
MeToAa BHYTPEHHero ctaHgapTa. 3HayeHnss abCcontoTHOW KOHLEHTpaLun COOTBETCTBYIOT METOAY BHELUHEro CTaH-
AapTa, 1 Npy ee NCcnonb3oBaHUK BO3HUKaET HeobXoAMMOCTb B Boree 4acTo NOBTOPHON FpadynpoBKe.

BbiBoabl
1. MeToq BHYTpeHHero ctaHgapTa “pacliennsaeTcs’ Ha ABe BblYUCIUTENbHbIE YacTU: pacyeT OTHOCUTENbHOW KOH-
LeHTpauuun n “yHnusepcarnbHy” rpagynpoBKy.

2. OTHOCMTENbHAsA KOHUEHTpaUusa yunTbiBaeT MHCPOPMALMIO O KOHLEHTPaLMKN U OTKINNKE CTaH4APTHOIO KOMMOHEH-
Ta B npobe, n MoxeT BbITb paccuntaHa no rpagynpoBOYHBIM 3aBUCMMOCTSM KakK BHELLHEro ctaHgapTa, Tak U “yHu-
BepcarnbHon”.

3. “YHuBepcanbHas” rpagympoBka y4uuMTbiIBaeT UHGOPMALMIO O KOHLEHTPaLMN U OTKIINMKE CTaHOAPTHOIO KOMMOHEH-
Ta B rpagyMpoBOYHbIX 0Opas3uax u CTpoMTCSa B NPEANOSIOKEHUM N3BECTHON rpagyMpoBOYHON 3aBUCUMOCTM KOMIMO-
HEHTa — BHYTPEHHEro cTaHaapTa (MOCTPOEHHON METOAOM BHELLHEro CTaHaapTa).

4. CywiecTByeT ynpoLljeHHasi Cxema, B KOTOPOM rpadyvMpoBKa BHYTPEHHEro ctaHgapTa NpUHUMaeTCs NMHEWHOW,
NPOXOAsiLLen Yepes Havyano KoopauHar, ¢ KO3 UUMEHTOM, paBHbIM efauHuLe. [Npu 3TOM ocTanbHbIE KOMMOHEHTHI
nomny4yarT OTHOCUTENbHbIE TPadyMpOBOYHbIE KOIPDUUMEHTLI. “YHMBEpcanbHas” rpagyvpoBKka, NMOCTPOEHHas no
YMNPOLLEHHON CXeME, COBMECTHO C PacHY€TOM OTHOCUTENbHOW KOHLIEHTPAaLMKN, MOXET UCMNOMNb30BaThCA MpU NUHER-
HOW MpoxoAsillien Yepes Havyano KoopavHaT 3aBUCMMOCTU CTaHAapTa BMECTo “TpaguumoHHON” rpagympoBKU MeTO-
[OM BHYTPEHHEro cTaHaapTa.

5. “YHuBepcanbHasa” rpagyupoBKa, NOCTPOEHHAsi MO MOJTHOW CXEME, MOXET UCMONb30BaThCS AN BbIYMCIIEHUS KaK
abConTHOW, Tak U OTHOCUTENBHON KOHLEHTPaLUiA.

6. NpeacraBneHHas cxeMa pacyeToB METOAOM BHYTPEHHEro cTaHAapTa npogorkaet “pabotaTte” Tam, rae “Tpagu-
LUMOHHas" “aaeT oceuky”, T.e. NO3BONSET afeKBaTHO Y4YECTb 3HAYEHNE KOHLIEHTPAUUM U OTKIIMKa OeTeKTopa BHYT-
PEHHEro ctaHgapTa Npu HeMMHENHbIX TPaayUPOBOYHbLIX 3aBUCMMOCTSAX B LUMPOKOM AMana3oHe KOHLEHTpaLUm.

Ucnonb3oearHHas numepamypa

1. Ray N.H. // J. Appl. Chem. — 1954. — V. 4, — P. 21.
2. Yost R.W., Ettre L.S., Conlon R.D. Practical Liquid Chromatography. An Introduction. — Perkin-Elmer, 1980.
3. MporpammHo-annapaTHbii kommnneke “MynbTnXpom ana Windows”. — © 3A0 “Amnepceng”, 1993—2004.

4. Kanamb6eT HO.A., Ko3bMuH HO.IM. KannbpoBka MeTogoM BHYTPEHHENO CTaHAapTa NpU HEMWUHENHBLIX KannbpoBoY-
HbIX 3aBMcMMOCTAX // PykoBOOCTBO MO COBPEMEHHOM TOHKOCMonHOM xpomatorpadum / Mopg pea. O.I. NlaproHosa.
— M.: HayuHbin Coset Poccuinckon Akagemumn Hayk no xpomatorpacun, 1994. — C. 180—184.

Mpunoxexnune 10. JJononHUTenbHbIe CBEeAEHUA MO UCNOSIb3yeMbIM
cdopmynam u BbINosiHAeMbIM npoueaypam

JKcnoHeHuManbHo-MmoauduumpoBaHHas yHKumA MNaycca

OBbIYHO 3KCMOHeHUManbHo-moanduunpoBaHHasa gyHkuusa Maycca (OMIM) npeactaenseTca B
cnegywowem Buae:
h [i);ﬂ] h (L‘HL]
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Hepoctatkom Takoro npeacrtaBiieHna 4aBndeTcda  TOT (baKT, 4YTO B nNpeactaBndrWmMX
ﬂpaKTMHECKMVI MHTEpPEC Clydadax MOXHO Jierko nonactb B CUTyauuko, Korga 3KCMNOHEHTa OKaXeTCd
YMCMNOM, CNULIKOM GonblIMM ANs BblMUCINEHUS B KOMMNbLOTEpPE, a erfc — CNUWKOM ManeHbKuM, T.e. Mbl
nony4yum HeonpeneneHHoCTb B BMAe npon3seeHna Hyna Ha ©EeCKOHEYHOCTb.

dopmyna (1) moxeT 6bITb NpecbpasoBaHa kK UHOMY BUAY:

—(utf
F(t)=h'76\/§ e = 'erfcx((%‘%g)/ﬁ) @)

Tem camblM monyyaeTcs o4YeHb yaoOHoe BbipaxeHue yHkumm 3MIT, KoTopoe npeactaBnsieT cobomn
npousseaeHne UCXoaHoW «HEMOANMULIMPOBAHHOWY rayccuaHbl U cTaTucTuieckon dpyHkuumn erfcx, Bbl-
YNCNSEMON TEMM Xe mMaTemaTtudeckummn dubnuotekamm, 4to n erf n erfc. 910 NpeacraBneHne gaet
BO3MOXHOCTb BbluMCnATe OMI™ B HEKOTOPbIX U3 TeX crny4asx, korga He paboTtaeT cdhopmyna (1). B 1o xe
Bpems (2) He MOXeT NOMHOCTbLIO 3aMeHNTb (1), MOCKONbKY M Y Hee eCTb CBOS 06nacTb HeonpeaeneHHo-
CTW, TO eCTb, 06e hopmynbl MOryT OKa3aTbCH HENPUMEHUMbIMU NPU BOMbLUION BENMWUYNHE OTHOLLEHMUS
o/t. OgHako MOXHO MoKasaTb, YTO BblpaXeHue (2) Npyu MarnbIX BEnMYMHaX T CTPEMUTCA K OBbIYHOM
rayccuaHe:

—(u-ty

—(u—t)
lim F(t,T):he 252 - lim z\/%erfcx((,u—t_'_c;) \/E) :he 252 3)

7—>+0 —>+0| T o

M HauyMHasi C HEKOTOPbIX 3HAYEHUIA STOrO MapameTpa pasnuuus B pesynbTaTax BbIMUCMEHUA No  ¢op-
mynam (2) un (3) He BbIXOASAT 3a Npeaenbl JOMYCTMMON NOrpPeLLHOCTY.

Mpwn BbINONHEHUM pacyeToB Nporpammon MynbmuXpom pasgeneHne obnacren npuMeHeHns doopmMyn

T -t o
(1), (2) n (3) nponssoaMTCA NO BeNM4MHe NnapameTpa Z = H(’u——k—]:
|\ O T

npu z>6.71-107 ucnoneayetcsa dopmyna (3), 6.71:1072z20 cbopmyna (2), z<0 cdopmyna (1).

Ucnonb3yemble hyHKLMU:

erf(x) = %Tetzdt

2 ¢ . 2 5 .
erfc(x)=1-erf(x)=1-— e dt=——|e"dt
()=1-erf() =1 [edt= ]

2 2 2 X 2 2 ZOO 2
erfcx(x) =e¥ erfc(x) =e* | 1-— |e " dt |[=—e* [e " dt
x) x) ”Q 7 j

erfcx(0) =1
lim erfcx(x) =+

) ) 1
lim erfex(X)=Iim | —= (=0
X—>+00 ( ) X—)M(X lﬂj

NocTpoeHue rpagyMpoBOYHOMN 3aBUCUMOCTM METOLOM HaUMEHbLUNX KBaapaToB

[nsa BbIbpaHHOro TMNa KpMBOW nporpamma Npov3BOAUT ONTUMM3AUUI0 KOSDPULNEHTOB TaKUM
0bpa3oM, 4TOObl MMHMMN3MPOBATL BENTMYMHY CYMMbI NO BCEM rPagyMPOBOYHBIM TOYKAM:

2
2Ci-(Yi=Yg) /(n-1),
rae | — Homep rpagyvpoBouHoit Toukn, Yi n Yoi — 3HaueHMe KOHLeHTpauuW, pacCyuTaHHoe Mo

dopmyne, v 3agaHHoe B Tabnuue KoHUeHTpaumm cootBeTcTBeHHO, Cj— BecoBble koadduLMeHTbI, N
—yucno Touek, f—uuncno creneneit ceoboapl (K03 PULMEHTOB NONMHOMA).

Benunumubl Cj MoryT BbiGupaTbcs B cnmcodHoM none Crart.Bec:

1 CyMMMpOBaHMe abCoNTHLIX MOrPELLHOCTEN
1/X?, 1/Y? CYMMMPOBAHNE OTHOCUTENBHbLIX NOrPELLHOCTEN
/X, 1Y CYMMUpPOBaHWE MOrpeLlHOCTEN, He3aBUCALLMX OT BENUYMHbLI cUrHana

(ncnonb3yeTcsa B criydae poboBoro Lwyma)
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Bepiunna nuka, 4-25, 4-36
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BuyTpennsist Hopmanuzanus, 4-87
BeiOpats kaHaj, AMaIoroBeIi aucT, 4-101
Bergects xpoMarorpaMmy, THaJIOrOBOE OKHO, 4-75
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CymmMa s/n. Cu. Cymma s/n
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I'maBHOE MeHIO, 1-6
I'maBHOE OKHO, 1-6
I'mobanbHbIe mapameTpsl, 4-64
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BHemnwmii cranaapt, meto, 4-43, 4-44, 4-61
BuyTpenHuii crannaprt, meron, 4-43, 4-44, 4-61
HCIOJIL30BaHUE ouepenu, 4-53
ucropuueckas, 3-24, 4-54, 4-57
Meronsl, 4-61
MHOroToueuHas, 4-43
OKHO, 4-58
mapameTpel, paszaen otdera, 4-80
pe3ynbTaThl, paszen otyera, 4-80
pe3ynbTaThl, XpaHeHHe 1 00HOBIeHNE, 4-64
pyuHas, 4-58
Tabnnunelii MeTon, 4-44, 4-45, 4-61
I'pamyupoBouHas 3aBHCUMOCTB, 3-13, 3-17, 4-59
I'pamyupoBounas Touka, 4-48
I'panmynpoBounas xpomarorpamma, 3-10, 3-24, 4-56
I'panmynupoBounsie k03¢ durmeHTs!, 4-62
I'pamyupoBouHbIe KpHBHIE, 4-62
BBIOOD THIIA, 4-62
0TOpaKoBKa TOYEK, 4-63
I'pynmna, 4-47, 4-86, 4-107
Jerexrop mukoB, 4-26
Juanorossie mucTsl, 1-12
Juanorossie okHa, 1-12
Jlo6aBuTh TOUKY, OKHO, 3-12
JonuHa Mexny nukamu, 4-25, 4-26, 4-36
[peii¢ 6a3oBoii nuuuu, 4-27, 5-13
nanHble B otuere, 4-80, 5-11
KoMIeHcanus, 4-8

Jpeiid Bpemenn ynepskusanus, 4-59, 4-65, 4-67
Jpyrue nuku, 4-67
Ennanner kornentpamun, 4-50
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HacTpoiika uarepdeiica, 4-25
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GLP, pazaen oruera, 4-79
JAHHBIX, AUAJIOrOBbIH IHUCT, 4-16
METO]1a, THAIOTOBBIN JIUCT, 4-15
3aroyioBoK OkHa, 1-12
3anepxkka, 4-27
3akasHoii Meton pacuera, 3-20, 4-87
3aMKHYTh Iporpammy, 4-4
3amuTHBIN KoY, 2-2
3naunmsie dakropsr, 4-104
Wnentudukanus nukos, 1-15, 3-14, 4-65
Jpyrue nuku, 4-67
HACTpOiKa mapameTpos, 4-66
OKHO, 3-16, 4-66
perepHbIe MUKH, 4-67
N3mepenue
JINAJIOTOBBIH JTUCT, 4-17
MaJibIX ITUKOB, 4-30
paznen otuera, 4-79
Mwmmopt xpomatorpamm, 4-109
¢dopmar, 4-109, 4-111
Wunexcwl ynep:xxusanus, 4-69, 4-85
BHEIIHSS 1mKana, 4-69
BHYTpCHHSISI 1IKaa, 4-69
pacuer, 4-70, 4-87
Wnrerpuposanue, 1-15, 4-25
Oa3oBas auHM, 4-25
HaTteprionmupoBats Havano u KoHeI 6a30Boii mHNH, 4-30
Kanan
BEIUKCIIgEMBIi, 4-102
OTopHBIH, 4-64, 4-106
pa3metku, 4-102
Texymmi, 4-101
Kanasr
JINAJIOTOBBIH TUCT, 4-18
Kanmuisipasiit anekrpodopes
HacTpoiika unrepdeiica, 4-25
Knasuatypa
HCIIOJIb30BaHUE B PEKUME PEIAKTOpa MHUKOB, 3-8, 5-4
oJIE3HbIE KOMOMHAIMY KJIaBMIl, 5-4
yIIpaBJIeHHE N300paKEHUEM XpOMaTOrpaMMbl, 5-3
Kirou akruBaruu, 2-3
Komuuecrtso, 4-13, 5-6
Komonka, nuanorosslii muct, 4-14
KommeHTapuii, 1uanoroselii jauct, 4-15
KomrmoneHT
OKHO, 3-16, 3-17, 4-59
penepHblii, 4-67, 4-86
CTaHAapTHBIN, 4-61
YHUBEpCAIBHBIH, 4-48
Komnern nuka, 4-25, 4-36
Konnenrtpanus
abcomrotHas, 4-68, 4-84, 4-87
oTHocuTenbHas, 3-20, 4-68, 4-84, 4-87
Koaddurments rpanyupoBodnsie, 4-62
Kypcop, 4-35
JInnensnonnoe coriamienue, 1-4
JloxanbHBIe TapaMeTpsl, 4-64
Maurtsie ik, u3mepenue, 4-30
Mertku, 1UanoroBsii JucT, 4-10
Meropg, 1-14
Merton BHYTpeHHET0 cTanaapra, 4-44, 5-17
Meropx pacuera, 3-19
abcounoTHas KOHUEeHTpawus, 4-68, 4-87
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BHYTPEHHSISI HopManu3anus, 3-19, 4-68, 4-87
3akaszHoi, 3-20, 4-87
uHaekc, 4-87
HOPMHpPOBKa OTKIHKa, 3-11, 4-68, 4-87
OTHOCHTENbHas KOoHIeHTpalws, 3-20, 4-68, 4-87
TECT KOJOHKH, 4-87
MuH. BbIcOTa, 3-7, 4-29
Mums. miomans, 3-7, 4-29
MHoOroKaHaJIbHBIC XPOMATOrpaMMbl, 4-99
rpaxynpoBka, 4-64
HHTepBal Mex 1y rpadukamu, 4-101
pa3MeTka Ha NmuKH, 4-27, 4-102
pacder KoHIeHTpaiuid, 4-106
(axropHblii ananus, 4-103
(dhopMupoBaHue U3 OHOKaHAIBHBIX, 4-34, 4-107
Mpib

HCIIOJB30BaHKeE JUIsl MacTabHpoBaHus n300paxenus, 1-

11
Haesnnuk, 4-26, 4-29
Hacrpoiika MeTosa, TMaaoroBoe okHo, 4-16
Hacrpoiika otyera, 1-15
Hacrpoiika npunrepa, 4-92
Hacrpoiika mpudtos, 5-9
paboTa Ha pyCcCcKOM si3bIke, 5-9
Hauano nuka, 4-25, 4-36
Hopmupogka, 4-14
HopmupoBka otkinka, 4-87
O06o03Hauenus, 5-5
O6paboTka xpomarorpamm, 4-75
O6paboTka, IUaNOroBbIii uct, 4-20
OO1ue HaCTPOHKH, OKHO, 5-2
OO011ue, IMaaIoroBhIi IUCT, 4-12
OO0sbr4Hast xpomaTorpamma, 3-24, 4-56
OnHoponHocTs, 4-103
OxkHa
KacKaJIHOE pacroJioxkenue, 1-7
pasmepsl 1 onoxeHue, 1-9
Oxuo%, 4-47, 4-65
OnopHelii kaHai, 4-64, 4-106
Ocu, quanoroBelii auct, 4-9
Oco0ble TOUKH
BeplIrHa muKa, 4-25, 4-36
JIOJIMHA MEXY THKamMu, 4-25, 4-36
KoHel nukKa, 4-25, 4-36
Hayauo nuka, 4-25, 4-36
Orkuk, 4-60, 4-62, 4-64, 4-68, 4-87
OTKIMK IeTekTopa, 3-9, 3-13, 4-43, 4-44
OTKpBITHE XPOMATOTPAMMBI, THATIOTOBOE OKHO, 4-5
OtHocuTensHas KoHUeHTpanus, 3-20, 4-68, 4-84, 4-87
Otpuuarensusle nukh, 4-30
Oruer, 1-15, 3-19, 3-26, 4-78
BBIBOJ B (haiin, 4-92
BBIBOJ Ha mpuHTEp, 4-90
BBIBOJI Ha 3KpaH, 4-90
paszensl otyera, 4-79, 4-80
dhopmar daiina, 5-7
Ouepenp, 3-20
aBTOMaTHYeCKasi TpaJynpoBka, 4-53
penaKTUpPOBaHKUE TaOIHIIbI, 4-72
pexuM ucnoiHeHus, 4-73
co3nanue, 4-70
ITaker, 3-20
pelaKTHpPOBaHKUE TaOIHIIbL, 3-22
co3aanue, 3-21
[Maxerns1it mepecyuer, 3-22
nu3MeHenue B (aiiie meroza, 3-26
W3MEHEHHE BHa XpOMaTorpamMmsl, 3-25
HW3MEHEHHeE OILMIi oTueTa, 3-26
M3MEHeHHe macmnopra, 3-25
00beIMHEHNE B MHOTOKAHAIIBHYIO XPOMaTOrpammy, 4-
34, 4-107

neperpagyupoBka, 3-23, 4-54
nepepasMertka, 3-24
nepecyeT KOHIEHTparuH, 3-24
CXEeMBI TIeperpaayupoBkH, 3-24
[TapameTpsl rpanypOBKU
rio0anbHeIe, 4-64
JIOKalbHbIE, 4-64
IMTapameTpbl pa3MeTKH
acummMmerpus, 3-6, 4-29
JIHAJIOTOBOE OKHO, 4-26
3anepxka, 4-27
HHTPEIOJI. Havyajo/KoHel 6a30Boii muany, 4-30
MHMH. BBICOTA, 3-7, 4-29
MMH. IUI0Ianb, 3-7, 4-29
Hae3qHMK, 4-29
oTpulareabHbie UKy, 4-30
noxymmpuna, 4-27
nopor, 3-6, 3-7, 4-28
MPEIOKHUTE, 3-7
paszen oryera, 4-80
yumpenue, 4-28
IMapameTtpsl cTpanuis, 4-91
Iapomns, 3-5, 4-3
HACTpoiiKa, 4-3
Macnopr, 1-14
IIBOTT, 4-83
Ieperpanyupoeka, 3-23
ABTOMAaTHYECKHH pexum, 4-54
py4Hoit pexum, 4-58
Iepepa3merka, 3-24
o pe3ynabpTaram ['aycc-anmpoKcuManuy MuKoB, 4-41
o pe3ynbTataM (HaKTOpHOTO aHanm3a, 4-106
pyuHas, 4-35
Iuk, 4-25
BepiuHa, 4-25
rOMOIe€HHOCTh, 4-103
KoHerr, 4-25
-Hae3IHUK, 4-26
Hayao, 4-25
[uku, cmexHble (Hepa3neneHHble, cnuBIrecs), 4-26, 4-37,
4-82
[Muxrorpaduyeckoe MeHto, 1-6
TToxckaska, 1-6
[onymmpuna, 4-27, 4-80
Ilonp3oBarens
nms, 3-5, 4-2
napois, 4-3
cMeHa, 4-4
CIIHCOK, 4-2
[Tomoinp, 1-6
[Topor, 3-6, 3-7, 4-28
[TopT KOMIIBIOTEPHBII
COM, Ommn6ka! Yka3aHna HeBepHasi 3aKJIaiKa B
JjleMeHTe Ha cTpaHuue 5-23
USB, 2-3, Omnéka! Yka3ana HeBepHasi 3aKJIa/IKa B
JjleMeHTe Ha cTpaHuue 5-23
[penmoxurs, 3-7
[Ipo6a, aAuanoroBsIii JiucT, 4-13
Pasnenurens, 4-88
Pasmetka, 1-14
aBroMaruyeckas, 4-26
BBIOOp KaHana, 4-102
pyduHas Koppexnus, 3-7, 4-35
coObITust uHTErpupoBanys, 4-30
Paspemenne, 4-81
Panr, 4-104
Penakrop ouepeneii, 4-70
noJist Tabiuiel ouepeny, 4-71
npaBuiIa paboTsl ¢ Tabnuiei, 4-70
Penakrop makeros, 3-22, 4-74
oJist TabuIel 1aKkeTa, 4-74
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Penakrop mukos, 3-7, 4-35
oco0Oble ToUKH, 4-36
Penepnsie muky, 3-15, 4-47, 4-65, 4-67
COop maHHbIX, 1-14
CrkaTre XpoMaTorpaMMBbl
JIMaJ0roBO€E OKHO, 4-76
Curanin/Bpewms, 4-22, 4-100, 4-102
CKO (cpenHexBagpaTHIHOE OTKIOHEHHUE)
anmnpOKCUMALIHS TPaJTyHPOBOBYHON 3aBHCHMOCTH, 3-18,
4-60, 4-63
CTaTHCTHYECKasi 00paboTKa pe3ysIbTaTOB aHAIN30B, 4-96
wym, 4-80, 5-10, 5-13
CmexHble nuky, 4-26, 4-37, 4-82
CoGbiTus nHTerpupoBanus, 4-30
6a3a JoJMHa-K-10auHe, 4-32
6asoBas nuHus, 4-34
3amper UHTerpupoBanus, 4-31
Hae3IHHuK, 4-35
HayaJio / KoHel nuka, 4-34
0TOpaKOBKa MHUKOB, 4-32
oTpuIaTeabHble THKH, 4-31
pacienuTs nuk, 4-35
PeXKHUM OIHOTO TIHKa, 4-34
CKBO3Has 0a3oBas nuHus, 4-35
TOuKa 0a30B0i1 mHuH, 4-35
YCTaHOBUTBH TOPH30HTANIbHYIO Oa3y Ha3zax, 4-35
YCTaHOBUTH MUHHMMAJIbHYIO BBICOTY, 4-35
YCTaHOBUTS IOJYIINPHHY, 4-35
YCTaHOBHUTS mopor, 4-35
(hopcupoBaTE/OTMEHHTH TOPU3OHTANIBHYIO 023y, 4-35
(hopcrpoBaTE/OTMEHHTH TOPU3OHTAIBHYIO 0a3y Hazax, 4-
35
CrektpanbsHble OTHOLIeH!S, 4-86
pasnen otuera, 4-80
Cnekrpsl, 4-103
BeKTOpHI, 4-103
n3MeHnenue yria, 4-103, 4-105
Cpenuuii oTkinK, 4-22, 4-26, 4-27, 4-100, 4-102, 4-106
Cranpapr, 3-18, 4-13, 4-85, 4-86
CrannaprtHas nobaBka, 4-62, 4-64
CraHnapTHbBIH KOMIIOHEHT, 4-43, 4-44, 4-60, 4-61, 4-62, 4-
64
Cratyc mporiecca, 1-10
Cymma s/n, 4-22, 4-26, 4-27, 4-100, 4-102, 4-106
Tabnuia kaHaIoB
paszen oruera, 4-80
Tabmuma xkommoneHnTos, 3-10, 4-46, 4-51
rpymma, 4-47
uHaexc, 4-47
okH0Y%, 4-47
pasmen otuerta, 4-80
penep, 4-47
¢axrop oTkinka, 4-47
Tabmuna konneHTpanuii, 3-12, 4-48, 4-51
Tabnuna ouepenu
mostst, 4-71
penaktupoBanwue, 4-70, 4-72
Tabnuua nakera
noJsi, 4-74
penaktupoBanue, 4-70
Tabnuna nuKoB
uHaekc, 4-85
HOMep rpymisl, 4-86
Tabmu4HBI METOX TpagyupoBKy, 4-45
Tabynstop, 4-88
Taurenra, 4-26
Texyumii kanai, 4-101
Tect xonouku, 4-87
Tun xoMonenTa, 4-85
VYron Mex1y BeKTopamu crieKTpos, 4-103, 4-105
VnepxuBanue

BBIOOp eUHHUII IS rpaduka, 4-9
oOHoBIIeHUE, 4-67
oxxumaemoe Bpems, 4-47
OIpe/ieNIeHUE AJISL AJIsl aCHMMETPHUYHBIX TIHKOB, 4-89
VHUBepcaIbHbIi KOMIOHEHT, 4-48
Ypesars TaHHBIE XPOMATOI'PaMMBbI, TUATOTOBOE OKHO, 4-77
Yposens Hyns, 1-11, 4-7
YcraHOBKa IPOTrpaMMEL, 2-2
Ywupenue, 4-28
Daitnbt
nmropra, 4-109, 4-111
MeTonoB, 1-14, 3-26
OTYETOB, 5-7
ouepeneii, 3-20, 4-70
makeros, 3-20, 3-22, 4-55
¢dopmar
_RD, 4-109
AlA, 4-109, 5-10
bar, 3-20, 4-55
cdf, 4-109
chm, 4-109
chr, 4-109
chw, 1-14, 4-4
mtw, 1-14
que, 3-20, 4-70
rtt, 3-19, 4-78, 4-79, 4-88, 5-7
txt, 4-109
xpomarorpamm, 1-14
akcropra, 4-109, 4-111
®dakTop OTKINKA, 3-18, 4-47, 4-62
Ddakrop yaepxuBanusi, 4-81
®dakropHbIi aHamN3, 4-103
3HaunMsIe (akTopsl, 4-104
nporeaypa, 4-103
pe3yabTaThl epepasmerku, 4-106
Ounptpsl, 1-15
JIMAJIOTOBBIH JTUCT, 4-18
DopMyITBl, THATOTOBBIH JHCT, 4-21
Xpomarorpamma, 1-14
rpagyupoBouHas, 3-10, 3-24, 4-56
nums daiina, 4-4
KOITUPOBaTh, 4-6
MacuirabupoBaHue, 4-6
MHOroKaHajibHas, 4-99
oObryHas, 3-24, 4-56
okHo, 1-7, 1-10
OTKpBITHE, 4-5
TepeBePHYTh, 4-76
MepeMeCTHTh, 4-6
-nipumep, 3-23, 4-56
cKath, 4-76
yaanurs, 4-6
ypesatsb, 4-77
XpoMmaTorpamMmsl
BBIYUTAHHUE U CIIOKEHHE, 4-75
o0beIMHEHHE B MHOTOKaHAIbHYT0, 4-34, 4-107
Xpomarorpadudeckuii mporecc, BpIOOp THIA, 4-25
L{Bera, auamoroBsbIit uct, 4-11
HIpudTe
qutst rpadukos, 5-9
IS IAAJIOToB, 5-9
IS OTYETOB, 5-9
ISt Tabsuir, 5-9
lym, 5-10
naHHele B otuere, 4-80
nHK-K-1uKy, 4-80, 5-11, 5-13
CKO, 4-80, 5-10, 5-13
DKkcnopT XxpomaTtorpamm, 4-109
B TeKCTOBOM dopmare, 4-110, 4-111
B popmare AlA, 4-110
yepe3 Oydep obmeHa, 4-109
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yepes (¢aiinsl oruera, 4-110 OS¢ dexTuBHOCTD, 4-82
DJII0EHT, AUAJIOrOBbIi JUCT, 4-14
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