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MAPK LITAAb

AHAAH3 ITHKOB HA YHUCTOTY B B2J)KX
H KAITHAAAPHOM 3AEKTPO®OPE3E
C AHOAHO-MATPHYHBIM AETEKTUPOBAHUWUEM

AAS KOHMPOAIOBAHHA AKOCMI NPOGYKYii MA KIALKICHOrO anaausy 3abes-
neveHHs Hucmomu nikKiB € BAWKAUBUM NUMAHHAM, BUPIWYBAMU AKe MOXAU-
BO pi3HUMU cnocobamu. 3a3Buyail nig 4ac aHAAL3y Yucmomu nikiB go yBaru
Oepymb miAbKu popmu nikiB HG XpoMamMOrpamax, aire ICHye, OiAbw
ONMUMAAbHUI NIGXIg, AKull He nepegoayac BUKOPUCMAHHA MAC-CNEKmpo-
Mempu4HOro gemeKmopa, a rpyHmyemscs Ha NOPIBHARKI cnekmpis, 3anu-
CAHUX 30 gONOMOroK GIOGHO-MaMPUYHUX gemeKmopiB nig wac peecmpauii
xpomamorpaguunoro nika. Hasaricmbk BigMiHHOCMel y cnekmpax, uo
BIgHOCAMbCA GO OGHOro XxpomamorpagiiHoro nika, Go3BOAAE AErKo
BuzHayamu tioro wucmomy. ITporpamuuti komnaexc "XimCmanuyis” ¢ipmu
Agxurenm TeKHOAOGKU3 GO3BOASE gOCMAMHLO NPOCMO BUPIWYBAMU Ue
3aBGAHHA HABIMb y PYMUHHUX QHAAI3AX. Y cmamini HaBegeHo meopemuvHi
OCHOBU BU3HAYEHHA YUCMOMmu nika ma OnUCaHo NPaKkmuKy BUKOPUCMAHHA
gAst yux yirell nporpamuoro komnaexcy "XimCmanuis'".

In terms of quality control and for all quantitative analysis peak puri-
ty is major task,which can be addressed in different ways. Often only peak
shapes and chromatograms are taken into consideration but a very elegant
possibility without the need to use a mass spectrometric detector is the
comparison of spectra recorded with a diodearray detector during the reg-
istration of a chromatographic peak. Due to the differences of these spec-
tra within a single chromatographic peak, its purity can be decided easily.
The Agilent ChemStation software offers an easy to use tool to perform
these tasks routinely. In this note, the theoretical back-ground of peak
purity determination is presented as well as the practical use of the
ChemSlation software for these purposes.

BBepenne

BakHeHMIIMM YCAOBHEM Pa3A€AMTEALHOTO aHaAM3a SBASETCH BO3-
MOJXKHOCTB ITPOBEPKH BelIeCTB Ha YMCTOTY, YTO A@ET BO3MOXKHOCTL yOe-
AMTBCS, YTO Ha (POPMY CHI'HAAa He OKa3bIBAIOT BAMSIHUE COBMECTHO JAIOH-
pyeMbie UAM MUTPUPYIOLMe TpUMecH. HeoBX0AMMO OATBEPAUTE YHCTOTY
MAKOB W TOABKO 34TeéM HCIIOAL30B4AThH KOAHYEeCTBEHHYIO HH(DOpM&uH[-O
O XpoMaTtorpahruueckux HAH 3AKTPO(OpPeTHYeCKHUX IMHMKaX B AGALHEH-
WX pacuérax. OTCYTCTBHE MOATBEPXKAEHHWS YMCTOTHI MHUKA C TOYKH
3peHHsi KOHTPOASI Ka4ecTBa O3Ha4aeT, YTO NPHUMeCh, BO3MOXKHO CKphITasi
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B [IMKe, MOXKEeT IIPUBECTH K NOAYYEHHIO HEKOPPEKTHBIX Pe3YALTAaTOB aHa-
AH3d, @ B UCCAEAOBATeALCKMX aHaAM3ax BaXkHast vHdoOpMaliusi MoxKer
OBITh yTepsiHa ¥ HayuyHble HAOAIOAEHHst MOTYT ObLITE IPU3HAHBI HEACHCTBH-
TEABHBIMH, €CAM [IPUMeCh He OyAeT BhisiBAeHa. B aHaAUTHYeCKUX MeTOAM-
KaX, MNPOILIEAIIMX BAAUAAQIIMIO, NMPOBEpKa IUKOB Ha YHCTOTY OOBIYHO
NPEACTaBASIET COO0H BaXKHYI0 NO3UILIMIO B [IepeUYHe KPUTEePHeB BAAMAGLIHN
METOAUKH.

KpHTepusaMH BAAMAAIIMM METOAMKHU SABASIKOTCS:

— CeAeKTHBHOCTE (OlpeAeAeHHe YHCTOTHI ITHKa),

— AHHEeHHOCTb,

— NPEeAeAbl OOHAPYXeHHWs U KOAMYeCTBEHHOIO ONPeAeAeHus,

— KayecCTBO AGHHBIX (TOYHOCTh U CXOAUMOCTR),

— "XKHBYYECTh" METOAMKH.

OnpepereHHe YMCTOTHI TMKOB TAKXKe SIBASIOTCS BaXKHBIM KpUTepHeM
BAAMAQLIMMA METOAMKH.

IIpuémsl onpepeAeHHs YMCTOTHI MUKa

B BEICOKOO((DEKTHBHOM XHUAKOCTHOM XpoMaTorpaduu (BOKX) u ka-
MHAASPHOM 3AeKTpodopese (K3} [1] B HacTosiee BpeMsi UCHIOABL3yeTCs
HECKOABKO IPUEMOB [10 ONIPEACACHMIO YMCTOTHI TMKOB. B cAyuae npumene-
HHS TPAAMITHOHHOTO OAHOKAHAALHOTO ACTEKTOPa (MAM NpUb0pa, PEeTHCTPH-
PYIOIIEro TOABKO OAMH BBIXOAHOM CHT'HaA), Haripumep, pedpakroMerpuye-
CKOro AeTeKTOpa MAH AETEKTOPA 110 TelTAOTIPOBOAHOCTH, CYAMTh O YHCTOTE
NTHKa MOXHO TOABKO 110 (DOpMe COOTBETCTBYIOLIErO curHara. OAHAKO Ha
MPOMMAL IIMKa BAMSIET MHOKECTBO [apaMeTpoB, KPOME TOro, OH CUALHO 3a-
BHCHUT OT XPOMAaTOrpa(hMyeckoro UAH 3AeKTPoOpeTHYecKoro paspelie-
HusA. COOTBETCTBEHHO, CNOCOG ONPEACACHMs] YMCTOTHI ITHKA TOABKO Ha OC-
HOBE NPOgMASL OAHOTO CUIHAAA KpaKHHe HeHaAEKeH U MaAOIyBCTBUTEAEH.
B ocoGennocTH 310 cipaBepAMBO AAst KD, rae Besikoe HapylleHHe Coraaco-
BaHMs1 30H NMPOOLI ¥ Oydepa NPUBOAUT K nepekocy hopMil nuka [2]. C yué-
TOM 3TOro, ObIA paspaboTaH MHOM MOAXOA, NPEANIOAATaIOUIMIA [TOAYYeHHE
MapaAAeAbHO HeCKOALKHX CHI'HAAOB ACTEKTOPOB, paGoTalolUX Ha pasHbiX
AAMHAX BOAH. Takue AeTeKTOphI O3BOASIOT OGHAPYKHUBATh IPUMECH TTPU
MOMOLIM METOAHK, OCHOBAHHBIX Ha HAAOKEHHH CUTHAAOB, CPaBHEeHUH 11pO-
(hureit NMUKOB M pacyére OTHOUIEHWH CUTHAAOB. BripoyeM, Takue AeTeKTo-
PhI HE AHIIEHBI H HEAOCTATKOB, KOTOPHIE OYAYT PacCMOTPEHBI B CAEAYIO-
uiemM pasapere. YCTpaHEHHe 3THX HeAOCTAaTKOB AErKo 0GeclieYydBaeTcs
B PaMKaX TPeThero loAXoAd, OCHOBAHHOI'O Ha TPUMEHeHUU AMOAHO-MAT-
PHYHOTO AeTeKTHpOBaHus [1]:

— B IIpoL{ecce 3AIHPOBaHKS XpOMaTorpaH4ecKoro nMKa CHUMaKoT-
csl cleKTpol B YM- H BHAMMOM AMAanazoHax;

— PerucTpMpyloTcsi NapaAAeAbHO HEeCKOALKO CHI'HAAOB Ha Pa3HbIX
AAHHAX BOAH;
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— AASl @HAAM3a NMHUKOB Ha YMCTOTY CMIHAABI M3BAEKAIOTCH M3 TPEx-
MEepHOH MaTPHIIbI AAHHLIX, TAe COAEPIKATCS KaK CHEKTPHI, TaK MU XpOMaTo-
rpauyecKue NUKY, MOAYYEeHHBIE IPH PasAeACHHH CMeceil.

Onpeaeaenue YMCTOTE NMHUKOB MOXKeT GBITh OCYLIECTBAEHO Ha pas-
HBIX YPOBHSIX B COOTBETCTBHH CO CAOXKHOCTBIO Pa3’AeAeHUs] B 3alpocaMu
NoAb30BaTeAsi. Aaree NPUBEASHO 1TOAPOGHOE OIMMCaHWe PA3AHYHEIX METO-
AMK 0OpabOTKH CUTHAAOB M CMIEKTPOB C EABIO aHAAM3a IMKOB Ha YUCTOTY:
HOpMaAM3alusd 1 HAAOXKeHHe, MaTeMaTudeckue ofepalydyd ¥ pasAnyHbIe
BapUaHThl OTOOPaKEHHS PE3YALTATOB.

OnpepeAeHne YMCTOTHI TMKOB B "ABYMEPHOM" NPOCTPAHCTBe

Cuznanwi

MOUIHBIM CPEACTBOM aHAAM3a MIHKOB Ha YUCTOTY SBASIETCS HAAOKe-
HUEe CUTHAAOB PasAEAeHMs] Ha PasHbIX AAMHAX BOAH AETEKTOPA, IOCKOALKY
3TO IO3BOASIET OOHAPYXKHUThL HECXOACTBO Mpoduaei NMHUKOB. [TOCKOABKY
B TPEXMEPHOW MAaTpUIle AGHHLIX, MTOAYYaeMO# OT AMOAHO-MaTPHUHOTO Ae-
TEKTOPa, COAEPXKATCH CIIeKTPAALHBIE AGHHBIE COEAMHEHHH, 10 OKOHYa-
HHHM @aHaAHM3a@ MOXKHO BBIAEAHTE CUTHaA Ha AOOOH KeaaeMo# AAMHE BOA-
Hbl 1 PEKOHCTPYUPOBATH €r0 AAA ONIPEACACHUS YHCTOTHI NHKOB. HaGop
XpOMAaTorpaMm Ha OTACABHBIX AAMHAX BOAH AYYllI€ BCEro MOAAASTCS HH-
TeplpeTaly, eCAHM Nepep 0ToOpa)keHHeM CHTHaAbl HOPMaAH30BaHbl —
OTHeCeHbl K MAaKCHMAaAbHOMY 3HAYeHMIO MOTAOHIEHHS] HMAM IPHBEACHLI
K paBHBIM NAOILAASAM TMKOB. X0poilee HaAOXKeHHe TMKOB, ecAu ux Gop-
Ma ¥ BpeMsi YAepKHUBaHHMsSI UAW MUTPAIJMH COOTBETCTBYIOT APYT APYTY SiB-
ASIeTCS1 CBUACTEALCTBOM YHCTOTHI [THKA, NMAOX0€ — TOBOPHT O HAaAHYMHU
B MMUKe npuMecH (puc. 1).
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7.5 Bpems, MuH 8.1 7.5 Bpemsi, muH 8.1

Puc. 1. HopMaAn3oBaHHbIe xpoMatorpaduyeckue mMaKH,
COOTBETCTBYIOLIME YHCTOMY Bem[ecTBy (a) m 3ToMy JKe Beulecrsy,
copepKameMy npuamecs (6): 1 — curnan A, 2 — curnaa B
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Kpome HaroXeHHsi CUTHAAOB, MOXKHO PacCuyMTaTh M OTODPE3uThL rpa-
(puyeckn ux orHOMICHHUS. [TOAYYEHHEIE AOTOrPAMMEI SIBASIOTCS UYBCTBH-
TEABHBIMH TIOKa3aTeA MU YHCTOTHI NTMKa (puc. 3). AlobGoe 3aMeTHOe OTKAO-
HeHHe AOTOTPaMMbl OT MACAABHO IIPSIMOYTOABHOH (DOPMbI CBHACTEABCTBYET |
0 HaAM4YMH TipuMeceit. OAHAKO M 3AeCh CAGAYeT YYUTHIBATE HEKOTOPLIe Or-
PaHUYeHUs B YaCTH HCIIOAB30BAHHs CHUI'HAAOB AAS ONPEAGACHHS YHCTOTEI
[MKa: ciekTpsl B YO 1 BUAMMOM AMalna3oHax (Kak OCHOBHOTO CORAMHEHHs,
TaK U NPUMeCH) AOAXKHBI OLITH XOPOLIIO H3BECTHEI, YTOOBI MOKHO OBLIAO BbI-
Oparb AAMHBEI BOAH, HaHO0Aee TIOAXOASILIME AAsI CPaBHEeHMsI IPOIMACH H-
KOB. M3-3a 3T0r0 NpMMEeHUMOCTb TAKOI0 POAQ IPHEMOB OOHAPYKEeHHUsI TTPH-
Mecel CBOAMTCS K PYTHHHBIM CAy4asM IMOWCKa OKUAACMbIX HpUMecei
B OCHOBHBIX ITHKaX U3BECTHBLIX COBAMHEHH .

7.5 7.8 8.0 8.2 84 8.6
Bpewn, ssr

Puc. 2. HopMaan30BaHHbIE XpoMaTorpaguyeckne NMAKH,
COOTBETCTBYIOIHE BEIECTBY, COAepXalueMy npumecs (a),

# YHCTOMY BemiecTBy (6): 1 — curnan A, 2 — curiaa B
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75 7.8 8,0 8.2 8.4 86

Apewt, mian

Puc. 3. AororpaMMsl, COOTBETCTBYIOIHE NIPEACTABACHHBIM Ha pHC. 2
CHTHAAa@M AASI BEIIeCTBa, CoAepXKamlero npumMecs (a),
u yKcToro Bewectsa (6): SA/SB — orHomenue curnaoi A u B
Ha XpoMaTtorpaMme (puc. 2)

AAHHBIH IPHEM He IIPUMEHHM B YHCTOM BHAE K HCCACAOBATEALCKUM
3aAayaM M pa3paboTke MeTOAMK: OCTAeTcsi PUCK MPOMYCTHTL HeH3BecT-
HYI’O IIpHMeCh, AayKe eCAH IIAPAAAEABHO BEAETCH 34alTMCh Ha HEeCKOALKHX
AAMHAEX BOAH.
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OnpepeaeHHe YHCTOTHI IHKOB C MHCIIOAB30BaAHUEM

"Tperbero” uiMepeHusn

Cnexmput

BeposTHO, caMbiM NONYASIPHBIM CIIOCOBOM OGHAPYXEHHs pUMecei
SIBASIETCSI CPaBHEHHE CIIeKTPOB COeAMHeHWH, o0pa3sylolMx XpoMaTorpa-
thuueckue muku. EcAn Uk yKCTHIi, Bce ciekTpsl B YO ¥ BUAMMOM AMana-
30HaxX, CHATHIE B IpOLiecce SAIOMPOBAHHS MAM MHUIpPAlliH, AOAKHBI OBITH
HASHTHYHEI, @ PA3AHMYHS B aMIIAUTYAAX CUTHAAOB 00YCAOBAEHEI H3MEHEHU-
€M KOHLeHTpaluuHu. Pe3yAsTaThl, NOAyYaeMbie NPU CPaBHEHHH 9TUX Clle-
KTPOB APYT C APYTI'OM, AOAJKHEI OBITE O4eHb OAM3KH K TouHOMY 100 %-My
COBNAACHHIO. 3aMeTHbIe OTKAOHEHMSI MOXKHO CYHMTATh CBHAETEALCTBOM
Haauuusi pumeceid. K cokarenuio, o6paTHoe yTBepXKAEHUe He 00si3a-
TEABHO CITpaBepAAMBO. ECAM B criekTpax He HaOAIOAQeTCSs! CYLeCTBeHHBIX
PasAMYMH, IMK, TEM He MeHee, MOXKeT U He ObITb YMCTLIM 10 OAHOM UAM 60-
Aee NpHYUHAM:

— NPUMeCH [IPUCYTCTBYET B 3HAYUTEABHO MeHbLIIeH KOHIIEHTPaIl|H,
YeM OCHOBHOE COeAMHEeHUE;

— CHEeKTpPbl NpUMeCH M OCHOBHOTO COEAMHEHUSI MASHTHYHBLI MAM
OYEeHb CXOAHHI;

— IIPMMECH SAIOHPYETCs HAM MUTPUPYET MOAHOCTEI) COBMECTHO C OC-
HOBHBIM COGAMHEHHMEM, NIPUYEM TPOMPHAM UX TMKOB B TOYHOCTH OAMHAKOBEI.

Ar0B0¥ GATOPHTM NTPOBEPKH IIMKOB Ha YHCTOTY MOXKET AHIIL IOATBEp-
AWTE HaAAMYHE TIPUMeCeH, HO He [1I0Ka3aTh AOCTOBEPHO, YTO KK YKCT. Bepo-
SATHOCTH OOHapPYKeHHs! IPUMECH TeM BhIIIe, YeM CHALHEe PA3AHYHs B CIIeK-
TPax ¥ NPOMMASX ITUKOB, YEM AyYILEe PasAeAeHHe OCHOBHOIO COSAMHeHHS
Y [IPUMECH U YeM Bhillie abCOAIOTHOE ¥ OTHOCHUTEALHOE COASPIKAHHE ITPHMECH.

QOUKCHPOBAHHBIX MPABHUA, KOTOPbIE NO3BOASIAM OBl GLICTPO OIpeAe-
AWTh, KaKue KOHIEHTpallMH NpHMeced MOXXHO OOHapyXHTh, Kakue —
HeAb3sl, He cyulecTByeT. Kak npaBuAO, €CAM CIEKTPhI AOCTATOYHO CHABHO
PasAHYarOTCs, MOKHO OOHapY’KHUBaTh IPHMECH B KOHL@HTPAIIMIX AAKe Me-
Hee 0,5— 1,0 %. EcAu crieKTphl 04eHb CXOAHBI APYT C ADYTOM, @ KOAOHKA MAN
KarMAASIDHas CUCTEeMa MAOX0 Pa3AeAsTIOT TPUMEeCch M OCHOBHOM KOMIIOHEHT,
yAQéTcst OOHapPY>KMBAThL IIPUMECH € KOHIEHTPALIMSAMH OT 5 % | BhIlLe.

[Tpexxae yeM NPUCTYTIMTE K AGABHEHIIEMY H3A0KEHHIO, CAGAYeT YéT-
KO ONPEeAeAHThH TEPMHHBI "HapyLIeHHe YHCTOThHI ClieKTpa” U "HapylieHue
YMCTOTHI MUKa". HapyllleHue YHCTOTHI CIIEeKTPa MPOSBASETCS B HCKaXKe-
HHUH CIIeKTPa aHAAM3HPYeMOro BelljecTBa 3a CYET NMOYTH BCEerAa CyuiecT-
BYIOLIEro (pOHOBOr'O MOTAOLIeHHUS PACTBOPHUTEASIMH, BeleCTBaMU MaTpH-
bl UAM NIpUMecsiMH. HanpoTuB, HapyllleHHe YUCTOTHI TUKa [TPOsSBASIeTCS
KaK MCKa)keHHe CNeKTpa aHaAu3HPYeMOro BeliecTBa AOMOAHHTEABHBIM
KOMMNOHEHTOM, KOTOPLIH 3AIOUPYeTCS WAM MUTPUPYET MOAHOCTBI) MAHU
4YaCTHYHO COBMECTHO C OCHOBHBIM COepAMHeHHueM [3].
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INonpaBka Ha GOH CHEKTPOB NUKa

[peXkAe 4eM UCIIOABL30BATEL CTIEKTPLI AASt GHAAM3a [TMKOB Ha YUCTOTY,
B HMX CAEAYeT BBeCTH NOIMPAaBKy Ha (hoHOBOE NoraouieHne, 06yCAOBACH-
HOE COEAMHEeHHSIMH NMOABMXHOM (has3bl MAM MaTPHIIBL, AAST Yero OCylIeCTB-
ASIEeTCsl BBIYMTaHUE COOTBETCTBYIOLIMX ONOPHBIX CIeKTPOB hoHa. Heobxo-
AUMOCTE BBEACHHs TAKOH IIOIIPABKHM OINpPEAEAsieTCs XapaKTepUCTHKaMH
HUCNIOAL30BAHHOM CHCTeMBl paspeAeHusi. AAst MB0KpaTHYeCKOro paspeAe-
HHS, [IPH YCAOBHH HapAAEXKalllero ypaBHOBEIIMBaHUS AMOAHO-MaTPUYHOrO
AETeKTOpa, MOCTOHHAS COCTABASIO1Las IIOTAOLLIEHUS PACTBOPUTEAS B CIie-
KTpe yCTPaHsieTCst 3@ CYET aBTOMaTH4YeCKOro BEIMUTaHUs CITEKTPa pacTBoO-
PHUTEAs], CHATOTO B HayaAe onbiTa. [1pyu rpaAHeHTHOM pasAeAeHHH COCTaB-
ASitOLLIasi MOTAOLLEHHS MOABHXKHOM (ha3bl MOXKET H3MEHATECH C TeYeHHeM
BpPeMeHH, [I03TOMY MOMNPABKH Ha (POH BBOASITCS OTACALHO AASE KAKAOTO ITH-
Ka. [Tporpammuuii komnaekc "XumCranuus” pupMel Agxurenm obecne-
YUBAET TPH BO3MOXXHOCTH 3aAABaHUs! CIIEKTPOB CPaBHEHMSI:

— Ge3 yuera cnekrpa (hona. CHsiTue M 06paboTKa ClIeKTpoB ocyllie-
CTBAsieTCsi 6e3 BLIYMTaHMs CIIEKTPOB (hOHA (PEKOMEHAYETCSl IIPHUMEeHSITh
TOABKO B HCKAIOYHMTEABHBIX CAyYasiX), CAEAYeT YYHUTHIBaTh CleKTphl (hoHa
AaKe DM U30KPaTHYeCKOM pa3pereHUH;

— 3apaBaHHe cnekTpa poHa BpyuHylo. [Toab3oBaTeAbL MOKET 3aAaTh
CHeKTp (poHa B OAHOH MAH ABYX TOYKaX. DTOT PEXHUM MCIIOAB3YETCs AASI
OLIEHKH B AMAAOTOBOM PeXXHUMe CIEeKTPOB MMKOB, He PasAeAS8HHBIX AO HY-
AEBOM AMHHH. AASI OLIEHKHM YMCTOTHI MCITOAB3YIOTCS TOABKO CIIeKTPbI, TI0-
MAAAoIHMe MEXAY ABYMSsI 3aAaHHBIMH TOYKAMH;

— aBTOMAaTH4YeCcKas MornpaBKa Ha (poH. B 3aBUCHMMOCTH OT 3apAaHHBIX
[apaMeTpoB CHATHS AGHHBLIX, aBTOMAaTUYeCKH BBOAUTCS IONpaBKa 1o Ba-
puanTam A, b uau B.

Bapuanum A (ece cnexmpwi)

AAsl IPOBEPKH MMMKa Ha YMCTOTY Ha4YaAbHBIA M KOHEYHLIH yY4acTKH
MHKa NOABEPTalOTCs AHHEeHHON UHTePIIOASIIIMH U BRIYMTAIOTCH U3 CIIeKT-
pa NUKa. 3a MOMEHT BpeMeHM BBEAeHHsl CIIeKTpa (poHa CAeBa OT IHKa
NPUHHMAIOTCH HAa4YaA0 MAM KOHel] MepBOro MHTerpupyeMoro nuka (ro-
HHMaeMble Kak TOYKH Ha HYA€BOH AMHMH), CAeBa OT BHIOPAHHOI'O CIeKT-
pa. 3a MOMEeHT BpeMeHH BBEACHHsI CIIeKTpa (hoHa cripaBa IIPUHUMAKOTCS
HAYaA0 MAHM KOHEL] epBoro MHTerpupyeMoro IukKa (Takyke oHuMaeMmble
KaK TOYKH Ha HYA€BOM AMHMM), cripaBa (pHc. 4, 5). EcAx nHK He NMOAHO-
CTBIO PAa3sAEA€H C COCeAHHM, aBTOMaTH4YecKuH BBIOOp criekTpa doHa
MOXEeT NPHUBECTH K TOMY, YTO 3TOT cnekTp 6yper BuiOpaH BO BlapuHe
MEeXAY ABYMsi IHKaMHM. XOTs yKe U3BECTHO, YTO Hepa3peuleéHHBIN MUK
He MOXeT ObITb YHCTHIM, He MCKAIOYEHO, YTO BO3ZHUKHET HeOOXOAU-
MOCTb MCNIOAL30BATh IIPOBEPKY Ha YHCTOTY AASl IOHCKa APYTHX CKphI-
THIX KOMIIOHEHTOB MPOOKI. B 3TOM cAyyae MOXKHO HCIIOAB30BATh PEXKHM
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3aAaHuMs CrieKTpa (poHa BPYYHYI0, YTOOB! 3aAATh 3TOT CIIEKTP 110 YYacTKy
AO ¥ IOCAE TPYTIIhI IHKOB.

|

/\JL,/MLJML/

Puc. 4. CnekTpaAbHbIi aHAAN3 XPOMATOrpadMuecKoro nuKa:
| — HayaAbHBIH YHaCTOK XPOMAaTOTPaMMBbl, 2 — MakCHMYM [THKa,
3 — KOHeuHLIH y4acTOK 1IWKa, @ — cnekTp 6e3 yuera choHa, 6 — cnekrp,
COOTBETCTBYIOIIMI MAKCHMYMY 1THKA, B — CHEKTP, COOTBETCBYIONIMA HYACBOH AMHMH

Bapuanm B (cnexmpuoi, 3a8ucsusue om nuxa)

B KauecTBe BpeMeHHOM OLIGHKHM CNeKTpa (hOHa MCIOAB3YIOTCS MO-
MEHTBbI BpeMeHH CHATHs OAMMKaHIIMX CNIeKTPOB THNA "Ha HYAeBOH AMHUH"
CAeBa M cripaBa. ECAM cAeBa MAM ClIpaBa OT ITMKa CUIHAA He BEIXOAMT Ha Hy-
AEBYIO AMHHIO, B KauyecTBe (hOHOBOrO HCIIOAB3YeTCH, COOTBETCTBEHHO,
NepBbIA UAU MOCAGAHHH CTIEKTPHI U3 (baiira AQHHEIX (PHC. 5).

3
5
1 4
/\ | :
T T IIJ\
b b

3 L (]

Puc. 5. Beibop B MeHio "XumCTaHumu" BapHaHTOB CIEKTPOB:

Muk 1 — GAvMKaKUIMKA CHEKTP HYACBOH AMHMYM b1 COOTBETCTBYET COrMEHTY HYACBOH AM-
Hun 01T b1 A0 b2. Muku 2, 3 — GAMXAHIIKA CHEKTP HYACBOM AHIIMK b3 cooTBeTCTBYET
CerMeHTy HyACBOH AHHHH OT b3 A0 b4 | IMuk 4 — GAMXaARIIKHA CNeKTP HYAeBOH AMHKM b3
COOTBETCTBYET CEIMEeHTY HYAeBOH AMHMH OT b3 Ao b4, IMuk 5 — GAMXaHIME CliekTp
HYAEBOW AMHHMH b4 COOTBETCTBYET COrMeHTY HYACBOW AMEMK OT b3 Ao bd, TMux 6 —
GAMIKAMILIMIA CIICKTP HYACBOH AMHUM b5 COOTBETCTBYET CEIMEHTY HYACBON AUHMH OT b5 A0 b6
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Bapuaum B (cnexmpwvi 8 mouxax nepezuba)

B KauecTBe CNEKTPOB CPaBHEHHSs! HCIIOAL3YIOTCH CIEKTPhI, OAMIKaH-
LIMe K ToYKaM neperuba Ha (ppoHTe U cpese NuKa. 3TO NO3BOAAET OTTH-
MH3MPOBaThL OTHOIIEHHE CUTHAA —ITYM U KOPPEeKIHIO O1MOOK.

AunanaszoH AAMH BOAH

AManaszoH AAMH BOAH CIIEKTPOB MOXKHO M HY>XHO BLIOUpATh OY€Hb
TIIATEABHO, YTOOBI MCCAEAOBATH TOABKO 3Ha4YMMble ODAACTHU CIIeKTpa.
IIpH 3TOM MOXHO YCTPAaHUTHL PAaclpOCTPaHEHHBIA UCTOYHUK CHUABHOIO
CIeKTPaABLHOIO LIyMa, CBA3aHHOTIO C TEM, YTO 3AOEHTH! UMeloT OOABLIOe
3HaueHHe KosdduiimenTa noraomeHus B AaabHeM Y@P-auanazone. HUro-
Ob1 130eXKaTh YBeAMYEHHs! HIyMa U NPOAOAKHUTEABHOCTH BbIYMCACHHH,
CAeAYeT HCKAKYATL O0Aee AAMHHBIH BOAHOBOM AHAIIa30H, eCAH COepAnHe-
HHs B HEM He [TOTAOLIAIOT.

HopMaAu3anus CrieKTpos InUKa

[Tpexxae yeM cpaBHMBAThL CHEKTPHl, UX HEOOXOAMMO HOPMAAHM30-
BaThb. BO3MOKHEI TPH pa3sAMUYHLIX peXKUMa HOpMaAu3anuu (puc. 6):

— MaxkCUMMaAbHBIA KO3h(ULIMEHT [TOIAOLLEHUS B CIIEKTPe (MAM B He-
KOTOPOM AMalna3oHe AAMH BOAH CIIeKTpa);

— NAOL8AL CIIEKTpa B LIEAOM (MAHM B HEKOTOPOM AMalla3oHe AAMH
BOAH CIIeKTpa);

— HauAy4llee COBIIaASHHe CIeKTpa B [IeAOM.

|

min

2 4
min v\‘\[m 2

a 6 B

Puc. 6. Tpn pexxuMa HOPMAAH3ALMHE CIIEKTPOB: @ - M0 MAKCHMYMY
¥ MHHUMYMY CHEKTPOB, 6 - 10 COBNIAAEHHIO CIIEKTPOB, 6 - IO MAOIIAASM
1, 2 — cnekrtphl; 3 — HaAoXeHHe cnekTpos | ¥ 2 (noraocuieHne 060X CHEKTPOB IpakTH-
YeCKH CORIIAAAET); 4 — pasHOCTHBIA cnexTp (1 ¥ 2), nAOIaAL pasHOCTHOTO CIIEKTPA AOAXKIIE
OLITH HAMMEHBIICH; 5 — HAAOKEHHE HAOLIEAEH CIIeKTPOB 1 U 2 (AOILAAW CIIeKTPOB PaBHbI |
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OTOT THII HOPMAAM3ALIMH PEKOMEHAYETCS AASl OTOOPaskeHH sl CIeKTPOB
B I[EASIX OL@HKH YMCTOTBI [IMK4, IOCKOABKY NPH 9TOM CBOAHTCS K MUHHMY-
MYy PasHOCTb CIIEKTPOB NOCPEACTBOM CABMIa M M3MEHeHMs Macllrraba crie-
KTPOB.

"XumCrannusa” HOPMaAU3yeT CHeKTPhl aBTOMATHYECKH — 110 Hau-
AYHLIEMY COBIAACHMIO CIIEKTPa B LIeAOM.

BriOOp CIeKTPOB NMUKa AASI CDaBHEeHHUS!

ITpHHSITO MOAAraTh, YTO AASI OTIPEACACHHS YUCTOTH AOCTATOYHO TPEX
CNeKTPOB: Ha (PPOHTE, Ha BepIIMHE U Ha cpe3e MHUKa. OAHAKO TPH 3TOM
©CTh PHCK He 3aMeTHUTh ITPUMeCH B HUXKHEeH YacTu nukKa. AMOAHO-MaT-
PUYHBIE ATEKTOPbI (PHPMBI AGXKUAGHM NO3BOASIIOT PETHCTPUPOBATE BCe
CIeKTPhl [HKa HAM CIIeKTPbI, 3aBUCSALMe OT MMKa, NPH MOMOIM Npo-
rpaMMHOro obecnieyenns "XumCrannus”. I[Tpu cGope AQHHBIX B peXxume
perucrpanuy "Beiliie Iopora” AASt AeTeKTHPOBAHHUS YCTaHABAWBAETCS Of-
PEAEAEHHOe IOPOroBoe 3HavyeHWe LIyMma 1o KoahdHIMeHTy noraoue-
HUS, KaK [IOKa3aHO B CACAYIOLIEM pasAeAe M Ha pHc. 7.

a

P 7
T R AT

Puc. 7. PerncTpauns CieKTpos, COOTBETCTBYIOIMX Pa3HBIM Y4aCTKaM
XpoMaTorpapMyecKoro NuKa:

I — HyAeBast AMHHA Ha HAYAALHOM YYaCTKe XPOMATOrpaMmel, 2 — cpes Ha hpouTe
1IMKa, 3 — MaKCHMYM (BepiliMHa) NuKa, 4 — cpe3 Ha XBOCTe HKa, 5 — HyAeBas AMHUS
Ha KOHEYHOM yYacTKe XPOMAaTorpamMmbl, 6 — CHEKTPbl, COOTBETCTBYIOUME DEIACACHILIM
YHaCcTKaMm xpoMatorpamMmel, 7 - CIIEKTp, C()(J'I‘BO’I'CTBYIOIHH;! BCeMY NHKY

A10GO# W3 BAPMAHTOB AGET CYIIECTBEHHO GOAbLLIE CIIEKTPAALHBIX AGH-
HBIX AAST DOAEe HAAEIKHOH OLIEHKH YMCTOTBI THKOB. AAsI KaXKAOTr0O MHUKa KO-
AMYeCTBO 0OpabaTsiBaeMbIX CNEKTPOB MOXKeT OBITHL TPH U Goaee. Ecan aTo
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KOAHYECTBO 3aAaHO PaBHBIM TPEM, 00pabaThiBAKOTCH TPH CIEKTPa, MOAY-
YeHHBI€ BO BPeMs SAI0HPOBAHUS MAM MUTDALIMM ITHKa B TPUMEPHO PaBHOOT-
CTOSAIIMX TOYKaX. ECAM ClieKTphi CHUMAAKChH B peJKMMe perucrpanuy "Bhiiie
38AAHHOTO TIOPOra”, AASI OTIPEACACHHST YHCTOTHL CACAYET BEIOPATEL PEeXXUM
"BCe CHeKTPhI", T. K. Ha IPaKTHKe B GOABIITMHCTBE CAYYaeB 3TO COOTBETCT-
ByeT TPEM —IMATH 3apPerdCTPUPOBAHHBIM CIIEKTPaM Ha OAMH NMK. Ecau
B OIBITE PEIrHCTPUPOBAAMCE BCE CIIeKTPHI, LIeAeCO00GPasHO BLIOUPATh AAS
06paboTKH OT HATH A0 CeMH CIIeKTPOB Ha MUK (puc. 8). CAUIIKOM BOAR-
1I0€ KOAMYECTBO CIIEKTPOB IPUBEAET AHIIIB K YBEAHUYEHHIO [TPOAOAIKHTEAD-
HOCTH 00paboTKH M OTOOPaXKeHHsl, IPH ITOM HUKaKasi AONIOAHUTEeALHas! CY-
1iecTBeHHas MH(popManus He OGYAeT HoAyYeHa.
1

2 - 3
a /
3
4

11

Puc. 8. Pacnioaro)KeHHe Ha AaHAAM3UPYEeMON XPOMAaTOrpaMMe TOYeK,
AASI KOTOPBIX CHATBI COOTBETCTBYIOL[HE KOAMYECTBA CIIEKTPOB:

Q@ — AASL OAHOIO ITHKa — 3, 6 — AASL OAHOI'O ITUKA — 5, B — AASI OAHOTO [THKa — 7,
I'— AASE OAHOTO TTHKA — 9, g — CTIeKTP, COOTRETCTBYIOILMHI BCeMY XPOMATOIPAiHYECKOMY THKY,
I — MakcUMy™ 114K, 2, 4, 5, 8, 10, 11 — coomsemcmeenro 2/3 @, 3/8 @, /5@, 2 @, 7/8 @,
9/8 @ — na ¢hponme nuka, 3, 6, 7, 9, 12, 13 — coompemcmpenno 2/3 @, 3/8 @, 4/5 w, 2 @,
7/8 @, 9/8 @ — na xBocme nuka,
@ — WUPUHA RUKA HA NOAOBUHE €10 BLICOMbI

[Toporosoe 3Ha4eHHe ONTHYECKOro MOTAOUICHUS

Ecam 3apaTh NOporoBoe 3HaYeHHe MOrAOILIeHUS, TEM CaMbIM OyAer orpa-
HUYEHO KOAHYECTBO CIIEKTPOB, HCIIOAL3YEeMbIX AAS TPOBEPKH MTMKOB Ha YHC-
TOTY. TIpH 3TOM CHMIK@eTCsi BAMSIHHE CIIEKTPAALHOIO IIIyMa Ha HOPMaAM3a-
LIHIO ¥ HAAOXKeHue (puc. 7).
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O6paboTKa CrieKTpos

l'Ipe)KAe YeM CpaBHHBATH CIIeKTPbI, MOXHO BBITOAHHUTL psia MaTeMaTH-
YeCKHUX Ornepaliii, HallpaBACHHLIX Ha MOBHIIIEHHe UX KayecTBa.

Koappuyuenm cenancusanusn

B peayAbrare 5TOH MareMaTHMYeCKOM ONepanuMM 3aAaHHLIH ClIeKTp
CTAQXUBAETCS C MCMOAb30BaHHeM Koadduiuentor Casuiikoro-I'oaas.
Ulnpuna puabTpa MOXKeT BKAIOYATL HE MEHee ISTH TOYeK AAHHBIX, 6ea
OTpaHHYeHUH 110 BepxHeMy npeaeAy. [To ymoAadaHuio, AaHHBIN napaMeTp
MMeeT 3HauyeHue 5; BMecTe C TeM, B BOABLIMHCTBE CAYYaeB HelleAecoot-
Pa3HO yCTaHABAMBAThL LUIMPHUHY (hMABLTPa CBhIIUE 13 TOYeK, YTOOL! He TepATH
CAMILIKOM MHOFO CNEeKTPaAbHLIX XapakTepuCcTHK. CrAaXXKUBaHHe MOAe3HO
C TOYKH 3PEeHUs1 YCTPAHEeHHUs CIIeKTPAALHOIO LIyMa, ITOCKOABKY GAaropaps
3TOMY MAEHTH(HUKALHMS CTAHOBHUTCH GOAee HAAEKHOM B CAyYasix, KOIAQ
IIYM COCTaBASIET OKOAO OAHOHM ISITOM BEAMYMHLI TIOTAOILIEHUS] HAM BOABILe.
[pu 3TOM NOA LIMPUHOM NHKa (@) TOAPa3yMeBaeTCs IMMPHHA NTHKa Ha 110-
AOBHMHE er0 BbICOTHI.

Cnaaiin-xoagppuyuernm

OTOT NPHUEM MO3BOASIET MPOBECTH Yepe3 TOYKH AAHHBIX KPUBYIO,
FAGAKYIO B K@XKAOH M3 3THX TOYEK; AASI 3TOMH LIeAH FeHepUPYIOTCS HOBbIe
TOuKH. KOAMYECTBO reHepUpyeMbIX HOBBIX TOYEK PACCUYMTHIBAETCS CAE-
Ayiouium obpasom:

(KoanyecTBo ToYeK AaHHEIX — 1) X (cnAaiH-KoadguumenT — 1).

Hem GoAblLe 3HaYEHHE ClIAAMH-KO3((hHULHeHTa, TeM GoAbIIIee KOAK-
YECTBO TOYEK AAHHBLIX FeHepupyeTrcs MeXAy coboi. Kpusas crniaais-
(hyHK1MH NO-nIpeKHEeMY NPOXOAHT Yepes3 BCe MCXOAHBIE TOYKHM AAHHBIX
U MIPOCTO BHITASIAMT GOAEe IPUBACKATEALHO.

Jozapugm

B AGHHOM cAyuyae BBIYMCASIOTCS AOrapugMel NapaMeTpoB 3aAaHHOTrO
cnexkrtpa. [lpu oTo6pa)keHuH crieKTpa B AOrapuhMHYECKOM MPEACTABACHHH
YMEHBIIAeTC MacIITal LIKaAb] ITOTAOLLIEHHSA. DTO MOXKET OKa3aThCsl MOAe3-
HBIM, €CAH I1TKaAa MIOTAOIEHHS! CAULLIKOM IITHPOKAs.

Ipouseoonan .

B AaHHOM CAyyYae BBIYMCASIETCs! IlepBasi IPOM3BOAHAS BHIOPAHHOTO
crekTpa. AAsi AOCTHIKEHUSI AYHIIMX YCAOBHIA Ipeobpa3oBaHusi B IPOM3-
BOAHBIE, YEM Ha HCXOAHOM CHEeKTpe, H3y4aloTCs AAHHbIe TPU CPaBHeHHH
NMHKOB pasHbLIX COepAMHeHHH. TIpH 3TOM NpUHUMaeTcs BO BHUMaHue, yTo
NPOM3BOAHAs CHIEKTPa KpaiHe YyBCTBUTeAbHA K (DOHOBOMY LTYMY.

OnpeaereHHe YHCTOTHI MUKOB

Cpasenenue cnexmpos nuxa

[Tocae BEIGOpa NMKa, BBEACHHS MONPABKKH Ha (DOH M HOPMaAM3alUH
MOKHO HAKAGABIBATH CIIEKTPLI ADYT Ha APYTa, C LIeAbIO ITPOBEPKH BO3MOXK-
HBIX HapyHIeHHH YHCTOTHI CMeKTpa. Puc. 9 MAAIOCTpHpYeET HaAOKeHHe
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Puc. 9. Hopmaan3oBaHHBIE CIIEKTPhI H Pa3HOCTHBIE CIIEKTPbI
C HECHCTEMATHYECKMMM OTKAOHEHHMSIMHM H3-33 CIIeKTPAALHOIO IyMa

Puc. 10. CucreMaTi4eCKHUi XapakTep pa3HOCTHBIX CIIEKTPOB,
CBHAETEeALCTBYHIINNI 0 HAPYIIEHHHW YMCTOThI CIIeKTpa

HOPMAAW30BaHHBIX CIIEKTPOB IMTMKa YUCTOro Bewliectsa, puc. 10 — nuka Be-
LI[eCTBa C NpUMecki0. Afobble 3aMeTHhIe OTKAOHEHHUS OT MOAOOHS CIIeKT-
POB, 3apPEeriCTPHPOBAHHBIX Ha PA3HBIX y4aCTKaX IMHKA, CBUAETEABCTBYIOT
0 HaAuyuu npumeceid. OAHAKO HUKAKHUX BLIBOAOB OTHOCHTEABHO Xapak-
Tepa, KOAMYECTBa ¥ YPOBHSI COACPKaHUs IIpUMecel CAeAaTh NPH 3TOM
HeABb3sl. AOTIOAHUTEABHBIM CPEACTBOM MHTEpIpetTalud pasAliyuu B crie-
KTpax SIBASeTCs OTOOpa’keHHe PAa3HOCTHBIX CIIEKTPOB, AAsl TTOAYUEHMS
KOTOPBIX BhIllIeyKa3aHHbIe HOPMAAM30BaHHbIC CMEKTPhl BLIYMTAIOT M3
APYTHX 3aA@HHBIX CIIEKTPOB NMuKa. [IpomAn pa3sHOCTHLIX CIIEKTPOB 103~
BOASIHOT AEAdTh CACAYIOLIHE BBIBOABI: CAEACTBHEM CIIEKTPAALHOTO mryma
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(BO3MOXKHO, IPHOOPHOTO, pUC. 8a) ABASETCH HEe CUCTeMAaTHYeCKOe MOBe-
A€HHEe Da3dHOCTHHIX NPOdHAEH CIHEeKTPOB, 8 CUCTeMaTHYeCKHe TeHAEH-
uuu, HabAIOA@eMble NpH HAAWYMHM pPeaAbHBIX Pa3sAWYMii B CHEeKTpax,
00YCAOBACHHBIX TPUMECSIMH (BepX puc. 9).

Koagpgpuyuenm nodobus

[Mporpamma rpoBepKy NMKOB Ha YHCTOTY B KoMmaekce "XumCrannus'
HE TOABLKO I103BOAsieT 0TOOPAKaTh CIIEKTPhl ¥ X Pa3HOCTH, HO U PacCYMThI-
BaTh (Ha OCHOBE MOAOOMSI CTIEKTPOB NHUKa) KOAWYECTBEHHBIN NapaMeTp, Xa-
PaKTepPH3YIOUIMHA CTeleHb PasAMYUs 3THX CIIEKTPOB, — TaK Ha3hbiBaeMbIN
Koa(hpumenT nopotus K.

AAsi CpaBHEHMs! CIIEKTPOB UCTIOAB3YIOTCS HECKOABKO CTaTHCTHYECKHX
npuémMoB. IToCKOABKY criekTphl YO ¥ BUAMMOTO AMara3oHa, Kak [1PaBHAo,
He UMEIOT TOHKOH CTPYKTYPBI, HAUAYYILIMI pe3yAbTaT AaéT KosduumenT
COOTBETCTBHS 110 METOAY HaHMEeHBLIINX KBAAPATOB BCeX 3HAYE€HHH IMOTAO-
1IeHUsl Ha OAHOH M TOM JXe AAMHE BOAHBL. "XUMCTraHius" UCTIOAB3YET KO-
thunpeHT NopoGHs K, OpeaeAsieMbIi CAEAYIOLIMM 06pa3oM:

Ks = 1000 x 12,
TAE I OTIpepeAsieTcs 1o opMyae:
S 4 -4.)0 (3-8
r= ]

EA~L)’-§(B.—B.Y]

rae A;u B, — uaMepeHHbIe 3HAYEHUS OTAOILICHHSI Ha OAHOM M TOM JKe AAMHEe
BOAHBI B criekTpax 1 1 2;
n — KOAMYEeCTBO TOYEK AQHHEIX;
Ayy M By, — cpepHue 3HaYeHUs! NOTAOLLIeHUs B clieKTpax 1 u 2.

50-
& w| ©
304
20-
104

O T T 1 T L]
260 HM 0 10 20 30 40 50 260 H

M.0.e.

Puc. 11. Onpeaerenne koxpduunenrta nopobus (Kg) cnekrpos
noraomesns (1) u (2) npu 3apaHHOM AAHHE BOAHBI
a, 6 — cnekTpol noraouterms I v 2 (nakaon — 1,06818, nepeceuenue
¢ ockio opgunam — 0,04693), B — perpeccMonHas 3aBHCHUMOCTh,
NOCTPOEHHANA B COOTBETCTBUM € YpasHenuem (1) Kg = 999,968
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Kpa¥iuue 3HavyeHust KoadpuipernTa nopoOust TakoBbl: 0 XapakTepuayer
orcyrcrBre copniapenus, 1000 — uaenTHYHbIe ClIeKTphl. OOLIYHO 3HaYeHHs
Ko3dHUMeHTa NOACDOUs, ODAM3KHE K HACAABHOMY (CBhILLE 995) CBHAETEAL-
CTBYIOT O 3HAYUTEALHOM CXOACTBE CIIeKTPOB; 3HayeHus Meree 990, Ho CBLI-
e 900 — 0 HEeKOTOPOM CXOACTBE, IIPH KOTOPOM 3aperiCTpUpOBaHHbIe AGH-
HbIe HAAAEIKHUT UCCAEAOBaTHL OoAee TiareabHo. Ha puc. 12 nokasaHbl pu-
Meph! 3HaYeHu# KosdrpuLimerTa noA0DHS AASE CIIEKTPOB CXOAHBIX M pasAny-
HBIX, CHEKTPOB C UIyMOM (HM3KHMM YPOBHEM CHIHaAd) M CIIEKTPOB BellleCTB
¢ upumecsiMi. HakAoH perpecCHOHHBIX 3aBUCHMOCTEeN COOTBETCTBYET OTHO-
[IeHWIO KOHLIEHTPAlMH BelleCTB [0 AQHHBIM UX ABYX CIIEKTPOB.

Yayvumenue wyecmeumeasnHocmu u HAOENCHOCU

I'paduku (pyHKIIHH IOAOOHSA U IOPOTOBOH (PYHKIIUH [TO3BOASIIOT 110~
BBICHTb YYBCTBHTEABHOCTb W YAYHIUMTH HAAEKHOCTH OL@HKH YMCTOTHI
MMMKOB, IIOCKOABKY MPH 3TOM MCIOABL3YIOTCS BCE CIEKTPhl, 3aperucTpH-
POBaHHLIE B NMPOLECCe 3AIOMPOBAHUSA MAH MHUTPAIHH MHAKA, @ HE TOABKO
TPH MAHM YeThIpe.

, 1 @ N 6 B J r
.\J,l" \h\\/} \ﬂ\ < UJ ; v LJ\

A S i o

Puc. 12. ConocraBArenye pa3Hbix nap HOpMaAH30BaHHBIX CIIEKTPOB
C COOTBETCTBYIOU{MMH MM PErpecCHOHHBIMYU 3aBHCHMOCTAMH
a — MACHTHYHbIE ClIeKTpbl (HecoBnapenue 0,6 %, Kg = 999,95);

0 — pasAMuYaIoOUIMecH CHeKTPLl (HecoBnapeHue 55 %, Kg = 45,065);
B — CHEKTPhl BELeCTBa ¢ NPUMechIo (HecoBnaaenue 4,8 %, Kg = 983,101);
I — CHIeKTPbI, CHATBIE Ha hoHe 1yMa (Hecopnapetue 0,5 %, Kg = 992,214)

« I'pagpuk pynkyuu nogobus

MaremaTHYeCKHe OCHOBEI pacyéra (pyHKIHMM N0A0OUS Te XKe, YTO
M pacyéTta Ko3@pHuliMeHTa YMCTOThI, OAHAKO, Xapakrep OToOpa)kKeHHs
MHOM. Bce cnekTphl MHKa CPaBHUBAKOTCS C OAHHM MAM HECKOABKHMH CIie-
KTPaMH, 3aAaHHLIMH onepaTopoM (puc. 13), HanpuMep, CIIEKTPOM Ha
BepIIMHE HAH YCPEAHEHHBIM CIIEKTPOM.
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Pumity Calculasion | Noise Theshold |

- Purity Calculati
3 These setings can adversely affect the purity results and should be
[4 adjustod by sdvancod voorm osly.

Purity lovel coltuiond with  [Avarage Specim -

Puc. 13. B menio "XumCranyun" BpiOpansr:
— BapHaHThl cCNeKTpos (Spectral Options),
— AOTIOAHWTEABHBIE BAPHAHTHL YMCTOTH NUKOB (Advanced Peak Purity Options)

B menio "XumCranuuu" MOXKHO BHIGPATh CIIEKTP, MCIIOAL3YEMBIN AAs
pacuéra ypoBHs YMCTOTBI NNHKOB M HACTPOMTH OTOOpaXkeHHe rpadmka
dyHKIMKM TOA0DUS.

YpoBeHb COBNAACHMSI MAM CHEKTPaAbHOe NOAOOHe OTOGpakaloTcs
B BHAe rpauka 3aBHCHMOCTH 3TOro napamerpa OT BPeMeHM B Ipolecce
aAIOMpoBaHUs. MAeaAbHBIN NPOMUAB NMUKa YUCTOTO BEIIECTBa PeACTaBAS-
er  coboi NPsIMYIO, MAaPaAeAbHYIO OCH, Ha ypoBHe 1000, Kak nokasaHo Ha
puc. 14 a. B Hayare ¥ B KOHIE KaXKAOroO IMHWKa, KOTA@ OTHOLIEHHEe CMT-
HaA — LIyM YMeHbILAeTCs], BaKHOe 3HaYeHHe 1ipuodpeTaeT BKAAA (DOHOBOTO
uryMa B criekTpsl nuka. Lllymosasi cocraBasiiomas pyHKIMH NOA0GUS 110-
Ka3aHa Ha puc. 14 6.

LA

-/

1000 1000

%W

Puc. 14. Tpadpnkn pyHKIHE NoA0OHA AAS NTHKa YHCTOTO BenlecTBa
NMPH OTCYTCTBHH (@) U npu HaAn4HM (6) mwyma:
@ — OTHOUIEHHE K HARAALHOMY Koadipuimenry nopodus K¢ = 1000;

0 — oTHOLIeHHE K 3aAdHHOMY TOPOroBoMy 3Hauenuio K = 980
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Kuagpuument nogotune Ks
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Puc. 15. 3aBncumocts koadduumenra nopobus K ot yposas myma:
@, 6, B — CIIEKTPB! C PAsAHYHLIMK 3HAYEHHAMM OTHOUICHWH CUIHAA — LIYM;
I — COeKTP COCAMHEHUS,;
| — HauMeHblIee OTKAOHEeHHE, 00YCAOBACHHOE LIYMOM;
2 — HauboAbLIEe OTKAOHEHHE, 00YCAOBACHHOE LIYMOM;
3 — OTKAOHEHHE OT NOAOGHSA 3a IIPEACAAMH YPOBHS 1yMa

* lloporosas ¢ynkuus

BAusitive 1IymMa Ha CHEKTP C MaAbIMM 3HAYEHWSIMH TOTAOLEHMS
HAAIOCTPUPYeT pHC. 15. Beanunna xoadduimenra nopodus K cuuxaercs
C YMeHbIIeHHeM OTHOLIEeHHsI CMIHaA — LIYM MAM C yObiBaHMEeM 3HaYeHU
NOTAOLIEeHHS IPH HeM3MeHHOM YPOBHe LIyMa.

Noporosasi (hyHKUMSI MAAIOCTPHPYET BAMSIHME LIYyMa Ha 3aAaHHYIO
(PYHKIHIO [10A0OHSA. 3TO BAMSIHHE GLICTPO YCUAMBAETCS B HallpaBACHUH

a 6
A | C—
- /
2 .

‘ i B

Puc. 16. BAnsinne myma (a) u npumecu (6)
Ha yHKIMI0 NOA0OHA M NOPOroBYI0 QYHKIKIO:
A — xpomarorpahpuuecKui MK YMCTOrO BelecTsa Ha (hoHe uyma, b — xpomarorpagm-
HeCKHH NHK OCHOBHOIO BEUIECTBA W NPUMECH Ha (houe 1yMa, 2 — rpahmk NOporoBoi
thynkumy, 3 — rpapuk hynkiuu nop0GHs, 4 — 1wyM, 5 — CHEeKTP NPUMecH
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K 0bouM KoHUaM nuka. I'lo cymecrsy, noporosasi (hyHKIMsI IPEACTaBAs-
eT cob0o (DYHKIHMIO OTKAOHEHUs OT NOA0GHS € yuéToM POHOBOTO LIyMa.
Ha puc. 16 a nokasausl GyHKIMS NTOAOOHS M MOPOrOBasi (DYHKIUS AAS
YUCTOTO NMUKA MPH HAAMYHM 11IYMa, Ha pUC. 16 6 — AAA NHKa BeljecTsa
C IPUMECHIO.

OnpepeaeHye NOPOroBOro 3HAYEHMSsI 1lyMa OCYIECTBASETCS aBTO-
MaTH4YeCKM Ha OCHOBAHMM CTAaHAAPTHOIO OTKAOHEHMsI CHeKTpa liyMma
B 38A@HHBIH MOMEHT BPEeMEeHH; IIPH 3TOM MOAb30BaTeAb MOXKeT 3aAaBaTh
KOAHMYECTBO CNEKTPOB — uaille Bcero 14 cnekrpoB B MOMeHT () MHHYT.
B AaAbHeHLIeM Npy aHaAM3axX OnepaTop MOXKEeT, OCHOBBIBasiCh Ha co6CT-
BEHHOM OIBITe, OIIPEACAUTH (DHKCHPOBAHHOE 3HAYCHHE YPOBHS LIyMa.

[Moporosas yHKIMs, rpadUK KOTOPO# MOKa3aH IITPHXOBOM AMHU-
eH, yKaseiBaeT 00AACTb, B KOTOPOM HapylieHUe YUCTOTH ClIeKTpa Haxo-
AUTCSI B MpepeAax uryma. Buime aroro nopora rpamk CeKTpaALHOro
thoHoBoro 1ryma u rpadHk PyHKIHH TOACGUS [IepecekaloT rpadmk mo-
POroBOM (QYHKIIHH, YTO CBUAETEALCTBYET O IPAaBUALHOCTH BhIBGOpa napa-
METDPOB CMI'HAAd CPAaBHEeHMA H UIyMa (puc. 16, 19).

[Nporpamma nossoasier orobpaxkaTth rpadhmku (GyHKUHH TOAOGHS
U NOPOroBOH (PYHKIIHH B YETHIPEX peXXuMax:

— nopoGue U nopor (6e3 npeobpa3zoBaHui): PYHKIIHH MOAOGUS H 110-
poroBasi OTOOpaXKaroTcsl 110 pe3yAbTaTaM HMX pacyeTa B 06AacTH 3Haye-
Hu#M or 1 Ao 1000 (puc. 16);

— nopoOue ¥ AorapudM nopora: 0Toopa’karTcs AorapudMel 3Have-
HUH (DYHKLIHH noA0OHS ¥ moporoBoi. IIpH BEICOKOH CTeNeHu CoBNape-
HUSI OTO MOJKET AATh AOTIOAHUTEABHYIO AeTaAHu3aliMio (puc. 16).

* Omuowerue nogobue/nopor

Ha orobpaxaeMoM rpauke OTKAAABIBAIOTCS OTHOLUeHus (F) 3Haue-
HHH (pynkuu nopobus (Kg) kK noporosoi pyukuun (K, ):

F=(1000—Kg) : (1000 — K, ).

Pe3yAbTaTel N0 KaXXAOMY CNEKTPY CPaBHHUBAIOTCS C PE3yABTATOM,
MPEeATIOAAraeMbIM Ha OCHOBE BBIYMCAEHHSI NOPOroBRIX 3HaueHwi. Ecam
OTHOIIIEHWE MeHbIIe eAWHHIIB, AAHHBIH CIIEKTP CYMTAeTCs MPOIUeAITHM
MPOBEPKY, eCAH OOABbLIIe — He TpolleAlluM (puc. 17).

* Kosgpgpuyuenm yucmomsi

AAsl K@XKAOTO CIIeKTpa IPHBOAUTCS 3HaYeHHe KoadpHIiHeHTa YHucTo-
Thl, PABHOTO AOrapu(My pa3HOCTH 3HaUeHHUsI AQHHOTO CIIEKTPa ¥ MOPOroBo-
ro 3HayeHusi. Xpomarorpaduueckui MUK, a Takxke rpadmku QyHKI[HH 110~
AOOHsi ¥ NOPOTOBOH (PYHKIMH OTOOPaXKaloTCsl B BEPXHEM 4acTH JKpaHa
(puc. 17 u 20). 3HaueHHUs1 OTHOLLIEHHH AASI CTIEKTPAABHO YMCTOrO ITMKa MeHb-
e epAMHULB! (KO3P@HUIUEHT YUCTOThl HAaXOAUTCS B 3eAEHOM oOAacTH),
4 B CAyYae HapylIeHHs YMCTOTEI CIeKTpa — OOABLLE eAMHHLEI (Ko3ghduiim-
€HT YHCTOThl HAXOAUTCS B KPaCHOM 00AacTH). [TperMy1IecTBO yKa3aHHbIX
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Puc. 17. Tloporosas QyHKIHA U QYyHKIMA NOA0OUS:
a — 110 pe3yAbTaTam pacuéra; 6 — B AorapuhMUUCCKOM Macilrabe;
B — B BHAE OTHOWEHMUS; I' — KOXMhDUIMEHT YMCTOTL

PEXXMMOB COCTOMT B TOM, YTO OTOOpaXkaeTcst OAHa 3aBHCUMOCTL, a He ABe,
GAaropaps yemy ynpouiaercs WHTepnperauus. [lporpamma He TOABKO
oTobpaxkaeT B BUAe rpaHKa Bce TOYHBIC 3HAYEHHS AAST KaKAOTO OTACAD-
HOTr'O CHEeKTpa, HO U MO3BOASIeT [IPOCMOTPeTh UX B OKHe "yucToTa nuka'
(Peak Purity) "XumCraunuu" (puc. 18).
Hcnoavzosanue yeneswvix cnexmpos
"XumCraHuus" no3BOAsieT pacCYMTHIBaTL KO3MMUIIMEHT YMCTOTHI
H (PYHKUHIO NTOAODHS NPUMEHHTEABHO K Pa3sAHYHBLIM L[@AEeBLIM CHeKT-
pam. CpaBHMBaTh MOKHO KaXKABIH OTAGABHBIN ClieKTp (puc. 17):
— CO BCEeMHM OCTAaALHBIMH CNIeKTpaMu oHa,
— CO CNEeKTPOM Ha BepliHHe,
— C YCPeAHEHHBIM CIIeKTPOM (110 BCeM CHEeKTpaM IHKa),
— CO CIIeKTPOM Ha (ppoHTE,
— CO CHeKTPOM Ha cpese,
— CO CIIeKTpaMH Ha (ppoHTe U cpese.
HauBoaee neHHy0 mH(pOPMAaLMIO 110 HEM3BECTHBIM NPUMecsM obec-
neuyrBaeT (pyHkIMaA "CpaBHUTEL ycpeAHEHHBINA cniekTp” (Compare the aver-
R FoaF riimlor plye ok KV3 &AM e R SR e S S UL G AR
Purty | FeskSpacis | Clotsbons | Pusty Carve | s Puiy Qune |

- = | 1) Puity agn

| %) Tha difie batwoen puity ard

|

.| 4 Sy wend (+) of 801 (-} to calceiste
pertty aad Tirm vhold ICIol OF he pewic

__wee |
Puc. 18. Oxno uadgopManun o yncrore nuka "XumCranmun”,
oTtobpaxkawinee AaHHBIE 0 3aPerMCTPHPOBAHHBIX CIIEKTPax NUKa
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age spectrum). CBobopa BeIOOpa TOro MAH HMHOIO HEAEBOro CIieKTpa
leHHA B TeX CAyYasiX, KOTAd aHAAMTHK BLIHY)KACH A€AATh AOTIYLIEHHS (10
NOBOAY TOTrO, TA€ MMEIOTCS [PHMEeCcH, AMD0 HYKAQeTCst B [OBBILIEHUH
YYBCTBUTEABHOCTH OLI@HKM Ha YHCTOTY.

[1poMAAIOCTPUpYEM UPUMEHeHHe 3TOro NPUHLMIA Ha npuMepe. Ecan
MIPEAIOAAraeTCsi, YTo IMK 0OYCAOBACH BeLeCTBOM C IPUMeCHI0, HauboAaee
3HAUYMMYI0 HH(POPMALMIO MOXKHO ITOAYYHTh, 3AaB CPaBHEeHHe CIeKTpa Ha
BeplliMHEe UAHM Cpese IIMKa CO BCeMH OCTaAbHBIMU cliekTpaMu. Ha puc. 19
NOKa3aH rpapMk OTHOLLEHHMsI AASI CHeKTPOB Ha (DpOHTe, BepiliHe U cpese
KA K CyMMe BCeX ADYTHX CIIEKTPOB, @ TaK)Ke YCDEAHEHHBIH CIeKTp ITHKa

LI B |
a

6 B
Puc. 19. Tpadukn oTHOMEHMA
AAS Pa3HBIX HEAEBBIX CIIEKTPOB M OAHOIO M TOIO e IMHKa
A — MK C copepXaHueM npumecu 2 %,
@ — OTHOIICHUE 3HAYEHMIE CrleKTpa Ha (DPOHTE K 3HAUEHMAM BCEX OCTAALHEIX CIIEKTPOB,
6 — OTHOIECHWE 3HAYEHMH CIIEKTPA Ha BEPUIMHE K 3HAYEHWSIM BCEX OCTAAbHLIX CIIEKTPOB,

B — OTHOLIEHHE 3HAYeHUH CleKTpa Ha Cpe3e K 3Ha4eHHAM BCeX OCTaAbHBLIX CIIEKTPOB,
I'— OTHOILIeHHWE 31aYeHUuH pr(‘NléHHOI‘O CIIeKTPa K 3HaYeHHAM BCeX OCTAALHLIX CNICKTPOB

r

1
0

AAst BELLIECTBA C TIPUMECHIO [10CAe MAKCHMyMa BepUIMHBI CUTHAAA.
CnexkTp Ha HpoOHTE NUKa NO3BOASET OOHAPYXUTHL HAAHYME HEeGOAB-
UIOTO HAPYILEeHHs] YUCTOTHI CTIEKTPa B KOHILE ITHKa. OTKAOHeHUWe NepBoro
rpahMKa OTHOIIEHHH HEBEAMKO, NOCKOABKY IOTAOLIEHMEe B CIeKTpe Ha
(poHTe MUKa HE3HAYHWTEeALHO (MOoporoBas (PYHKIUS MPOXOAMT CPaBHM-
TEABHO BBICOKO). CNeKTp Ha BepLIMHEe CBHAETEALCTBYET O [IPUCYTCTBUU
pUMecH B HeDOABIIOM KOAHYeCTBe Ha (DpOHTe MUKa (CNeKTp Ha BepliuHe
OTKAOHSIETCS OT YUCTOTHI HE3HAYMTEABHO) ¥ O 3HAYMTEALHOM €€ KOAMYeCT-
Be Ha cpe3e. CnekTp Ha cpese MUKa ([IpH HaAMYUH OOABILIOID KOAHYECTBa
MNPUMECH) MO3BOASIET CYAUTEL O HAPYIEHHH YHCTOTH! ClieKTpa Ha (hpoHTe
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NUKa. YCPeAHEHHBIN CNIeKTD (IOCTPOEeHHBIM M0 CPEAHUM 3HAYSHHUSM AASI
BBIAGA€HHBIX CIIEKTPOB [IMKA — B AQHHOM CAy4Yae, CleKTpOB Ha (ponTe,
BepIIHHe U Cpe3e [IMKA) NO3BOASIeT CYAMTh O HapylIeHHWH YMCTOThl CIIeKT-
POB AAS TIMKA B IleAoM. PasyMeeTcst, yCPEeAHEHHBIH CIIEKTD COAEPIKHAT CHUT-
HaA OT NpUMecH. B AAHHOM KOHKPETHOM CAyYae YCPeAHEHHBIN CIIeKTp co-
AEpPXKUT OOoAee CHABHBIA CUIHAA OT IPUMECH, YeM CIeKTp B BEepPLIMHE, YTO
rOBOPHUT O DOABLIEM HapyLIeHHWH YUCTOTH Ha (DPOHTE 3AIOMPOBAHUS MAM
MHUrpaljdid M MeHbIlleM — Ha Ccpese, N0 CpaBHeHUIO ¢ rpahMKoM OTHOLIe-
HHUM AAS CHIEKTPA Ha BepIlIHHEe.

@opma rpachukoB PyHKLMI NOA0GHS, TTOPOTOBOM M OTHOILIEHHS 3a-
BHCHT OT TOAOKEeHHSs, KOAMYeCTBa U OTAMYMS CIIeKTpa IIPUMeCH, N03TO-
MYy HUKAKHX OOOOLIeHHH Ha 3TOT CHET CAeAaHO ObITh He MoxeT, Dopma
IrpaMKOB TAKXKe OTAMYAeTCst OT CAy4asi K CAy4alo.

Boivucnenue xosdpguyuenma vucmomot

BO3MOXHBEI ABa ITOAXOAQ, B 3aBUCHMOCTH OT TOTO, UCTIOAB3YIOTCS AH
(hyHKLMH NOA0OHS.

* C ¢huKCupOBAHHLIM NOPOTOBLIM 3HAYEHUEM

BrinmoAnsiercsi cpaBHeHHe 3aAaHHOTO ONEepaTopoOM IeAeBOro CIIeKT-
pa co BCeMH BhIAGACHHBIMU CIIEKTPaMH NMukKa (3, 5, 7, 9 uau Bce).

CpeaHee 3HaueHHe BCeX 3HaYEeHHH YUCTOThI HHXKe 3aAaHHOTO 0po-
roBoro AaéTt Koad@uuueHT YHCTOTH. ECAM HU OAHO M3 3HAYeHUH He Ha-
XOAHMTCS HMXe MOpPOroBoro, KoO3@UUUEeHT YUCTOTHI BLIMHCASIETCS] Kak
cpeaHee apudMernyeckoe Bcex 3HayeHuH. DUKCHpPOBaHHOE ITOPOroBOE
3HaYeHHe MOJXKeT OKa3aThCsl NOAe3HBIM B HEKOTOPBIX CAy4Yasx NpH KOH-
TPOAE KayecTBa, AHOO eCAM aBTOMaTHYeCKH pacCYHThLIBaeMoe [10pPoroBoe
3HaYeHHe OKa3biBAeTCA CAHIIKOM KECTKHM AAS IOCTABAEHHBIX LIeAeH.

» C pacyémom noporopoli ¢hyHKyuu

CpeaHsisi BeAWUMHA BCeX 3HaYEHUH YHUCTOTHI BbIllIe PACYETHOrO 110-
POroBOro A€t Koap@UIMEeHT YUCTOTH], TIPH YCAOBHH, YTO 110 MEHbIIEH
Mepe TPH MOCAeAOBATEALHLIX 3HAUEeHH s AeXKaT Bhllle Moporosoro. Ecau
3aA@HO MCMOAB30OBaHHMe NOPoroBod (HYHKIMH, HOPOroBOe 3HA4YEHWEe BbI-
YHUCAAETCS KaK CpeAHee AAS TeX JKe TOYeK AAHHBIX, KOTOPhIe MCTTOAL30Ba-
AMCh AAS pacuéTta KoadpuieHTa YUCTOThl. CleKTprl, MCMOAL30BaHHbIe
AASL TTOCTpoeHHs rpahuka QYHKIMHA YHUCTOTHI [IOMeYarTcsi Ipu oTobpa-
JKeHHMM Ha KpaHe NAICaAMH U MUHYCaMH (cM. puc. 17 r u 19). [Tomevenn
CIIeKTPBI HHJKe MOPOroBOrO 3HAYEHUS M BhILIE MOPOTOBOro. 3HaKOM “"MH-
HyC" TOMeYeHE! CTIeKTPhI, HCKAIOYEHHEIEe U3 pacdyéta KoaduiueHTa nopo-
Ousl, TOCKOABKY BhILIIE [TOPOrOBOT0O 3HAYEHHS! A@KUT HEAOCTATOYHOE KOAU-
YeCcTBO COCEAHHX CIIeKTPOB. 3HaKOM "TIAIOC" IOMeYeHbl CIeKTPhl, YYTEHHbIe
1IpH pacyére KoapdHuHeHTa MoA0OHs!, IOCKOABKY N0 MEeHBILIeH Mepe ewé
ABa COCEAHMX C HUMM CIIEKTPa TaK)Ke AeXKaT BhILIe ITOPOroBOro 3HAYEHUS .
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Puc. 20. Anaarn3 Ha YMCTOTY NHKA C IPUMECIMH:
a — XpoMaTtorpamma,
0 — 3aperucTpUpoOBaHHbLIE CIIEeKTPbI ITHMKA,
B — KoappHIMeHT YMCTOTHI ITHKA

Asmomamunecxoe uzenewenue CuUzHAN08 U3 CNEKMPATLHHIX OAHHBIX

[NporpaMmHbIi koMnAeke "XuMCraH1us" TO3BOASIET aBTOMATHYeC-
KM BRIOUPATEL CHTHAABI TIMKOB AASt OTOOpakeHHs Ha 9KpaHe KOMIbIoTepa.
CurHanbl 3TUX TMKOB BLIOMPAIOTCS M3 3aA@HHBIX OAB30BATEAEM CHUTHa-
AOB, MOAYYEHHBIX B IIpoLiecce aHaAM3a, AM00O M3BAEKAlOTCH U3 CIeKT-
pPaAbHBIX AQHHBIX, 3aPEerMCTPUPOBAHHEIX B KOMIIA@KTE CeKTPOB B Mpo-
necce cbopa AaHHBEIX. M3BAeYeHHEe ONTHMM3MPOBAHO TaKMM 00pas’om,
yToOBI OOHAPY’>KUBATL KAk MOXHO OOAee CHAbLHbIe pasAuyus B hopme
CUTHAAOB. Tako# MOAXOA AOTIOAHHUTEABHO ITOATBEPKAGeT HapylleHWe Yk-
CTOTHI IIMK&, @ BO MHOI'MX CAYYasiX [TO3BOASIET CYAUTB O NIOAOXKEHHH TTPH-
MeCH (MHOTA@ — A@Ke NPU HaAMYMH HeCKOABKHX [IpUMeceH).

Oxna anaau3a nuKoe Ha KUCMomy nPoZPamMMHOZ0 KoMnIexca

"XumCmanyusn"

OKHO aHaAH3a ITMKOB Ha YHCTOTY COACPIKMT ellé psA MOAOKOH, Kak
nokasano Ha puc. 20. B BepxHem noae okHa (a) oToOpa’kaercs BeCch XOA
pas’peAeHUsi, PaMKOH MoMevyaercsi MMK, [IOABepPralouMics npoBepke Ha
yucToTy. MapKMpOBKa BpPeMeHM YACP)XHBAHHS MAM MUTPAllUM MOXKeT
[IPOM3BOAMTRCA MO XKeAaHuio oneparopa. Caesa (6) nokasaHO HaroXe-
HUe CIeKTPOB NMUKa. MOXHO OTMeTHTh, YTO B AAHHBIH MOMEHT NOABepra-
€TCsl aHAAM3Y CTelleHb UX NMOAOOHS U, COOTBETCTBEHHO, YACTOTa XpPOMATO-
rpacdhuueckoro nuka. Cripasa BHM3Y (B), IIOA XpOMATOrpaMmMoi, oTobpaxka-
1oTcst (PYHKIMHU MOAOOHS M NOPOroBas, a TakKe Kodp@HLHEHT YHCTOTHL.
Takoe oroOpaxenue HHpOpPMaIUK MO3BOASIET TPOCTO, OBICTPO U C BLICO-
KOH YYBCTBHUTEALHOCTBIO ONIPEACASTh YHCTOTY ITHKa. I'lpu 60Aee BEICOKHX
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TPeOOBAHHUAX MOXHO TaKXXe BLIBECTH Ha JKpaH pa3AUyis CIIEKTPOB,
pyHKuHIO NOAOOHS, MOPOroBy10 (HYHKIHIO, AOTapU(MMBI UX 3HAYECHHH,
a TaKXKe OTHOLIeHHEe 3HaYeHHH DYHKIHH TOAOOHS K 3HaYeHHUAM [OpPOro-
BOM QYyHKLMH.

IIpuMepsi

Yucmuiii nux

Ha puc. 21 nokasaHbl BLIAGACHHBIE ONEPaTOPOM CHEeKTPhbl MHKOB.
Tounoe coBnapenue HOpMBEI CHTHAAOB TNOATBEPIKAAET NPaBHALHOCTH
BBEAGHHOM molpaBkd Ha ¢oH. 'padpuk dbyHKIMH nopoGus umeeT dop-
My, BeCbMa CXOAHYIO ¢ (hopMoOit rpahuka noporoBoi (QyHKIHH, TIOTIaAa-
€T B IIPeAeABLl COOTBETCTBYIONIMX MOPOTOBLIX 3HAYEHHUH; 3HaYeHUs1 KOad-
(puIHeHTa YUCTOTHI THKA AIBCTBEHHO MONaAaloT B IOMEYEeHHYI0 0DAACTS.
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Puc. 21. AHaAM3 Ha YHCTOTY YHCTOTO MTHKA

Hux ¢ napywenuem yucmomoi

Puc. 22 uantocTpupyeT olpeAeAeHHe YHCTOTH ITHKa C HapyllleHHeM
YUCTOTHI, TO €CTh COAEPXKAIero IpUMech, CIIEKTP KOTOPOH CXOAEH €O
CIIeKTPOM OCHOBHOIO COepAMHeHus1. Haro)xeHne HOpMaAH30BaHHBIX Clie-
KTPOB M M3BACYEHHBIX CUTHAAOB YKA3hIBA€T Ha HapylIeHHe YMCTOTHI.
I'paduk hyHKIMH MOAOOGUS BEIXOAUT 3a MPeAeAbl TOPOTOBLIX 3HAYEHUH
B HHTEepBaAe BpeMeHH oT 9,5 A0 9,6 MuH, NpH 3TOM 3HaYeHHe Koahpuiim-
€HTa YMCTOTHl NHKa MOMaAaeT B KPaCHy10 06AACTh, U IPOrpaMMa BbIBO-
AWT Ha 3KPaH NpeApynpexpeHrne. AHAAM3 CHI'HAAOB MO3BOASIET 3aKAIO-
YHUTH, YTO [IPUMECHh HAXOAMTCS B KOHIle IHKa.

Puc. 23 uantocTpupyeTr cnnocoGHOCTh "XuMCraHMH" 00HapY)KHUBATh
NpUMecH ¢ KpalHe MaAsiM — A0 0,5% — coapepikaHueM, CIIeKTPhl KOTOPBIX
NOYTH HEe OTAMYAIOTCS OT CIEeKTpa COOTBETCTBYIONIEro aHaAH3HpPYyeMOoro
BelllecTBa. 3a4acTyl0 HAAOXKeHHe CIIeKTPOB, Pa3sHOCTHBIA CIIEKTD, Aaxe
AororpaMMa He oOA8AAI0T AOCTATOYHOH YYBCTBHUTEALHOCTLIO, YTOOK! Ha

40



-w.u uu-nl--t-ummw--'-

,w":,’. ey T e — -

«hrEnd }

< v b st el

]

ik

|
EID_!‘._.I-'!X -

Bl e ———— W
e e s

Puc. 22. AnaAM3 Ha YMCTOTY MHMKA C IPUMECHIO

HX OCHOBe OOGHaPYXHTh IPUCYTCTBHE IPUMECH B [THKe; HAITPOTHB, rPadHKK
(hyHKIIMKM NOAODUS, TIOPOTOBOH (DYHKIMH M KO3 (DHIIMEHT YHCTOTH NTHKA
DOoAee YyBCTBUTEABHE! H MO3BOASIIOT OOHAPYKHBATE CKPLIThIE IIPHMECH

Puyc. 23. XpomarorpaMmel 00HapPYIKEHHSA TIPHUMECe:
a — copepXxaHue npumecen 5,0 %,
6 — copepxanue npumecein 0,5 %,
B — copepxanue npumecen 0,1 %
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ABTOMaTH3alNMNA ONPEeAEACHU YNCTOTHI MUKA

Bce BhilleonMcaHHbIe TPOrpaMMbl MOTYT paboTaTh Kak B AMAAOTOBOM,
TaK ¥ B TIOAHOCTEIO aBTOMaTHYeCKOM pexxume. Ecau B Kauecrse (hopMel OT-
yéra BeIOpaTh "MoAHBIH oTuét” (full report), 110 KAYKAOMY 1IPOMHTErPUPOBaH-
HOMY XpomaTorpaduyeckoMy MUKy OyAeT CreHepupoBaH OTYET O MPOBEpPKe
Ha yucToTy. BCe napaMerprl MOTYT OLITE COXPaHeHEl B METOAE M HalleyaTa-
HbI KAK AOKYMEHTalMs K aHaAM3y — B COOTBETCTBUH C TpeboBaHusam#u [Mpa-
BHA HapAeXaule# opraHusaiuu pabor B Aaboparopuu (GLP). Ipu 3amyc-
Ke TAKOro MeTOAd anmnaparypa NoA ylIpaBAEHHeM IIPOrpaMMHOTO KOM-
NAEKCa OCyllecTBAsieT 6e3 BMellaTeALCTBa orepaTopa BBOA MPOOLI, pasae-
AeHHe, aHaAW3 AGHHBIX ¥ 0(pOpMAEHHEe 0TYETa MO KaXKAOH M3 1po6. B pac-
reyaTkax OTYETOB COASPXKUTCH Bes rpacdmyeckasn nHGopMaLus ¢ 3KpaHa
U AONIOAHMTEABHO Pe3yAbTaThl B YHCAOBOH dopme. Xors "XumCrannus"
¥ criocoOHa YIPaBASTH aHAAM30M Npob B aBTOMaTHYECKOM pexxkume 6e3
BMellIaTeALCTBA ONIePaTopa, Mbl PEKOMEHAYEM IIPOBEPSATHL Pe3yALTaThl BU-
3YaAbHO, IIPEXAE YeM AeAaTh KaKHue-Au00 BRIBOABI OTHOCHTEABHO YHCTOThI
[IMKOB. HeKOppeKTHbIe pe3yALTaTh Yallle BCero BOZHUKAIOT, KOTAG KOAOHKA
HMAH KalIHAASIPHas CHCTeMa He pa3pellaroT MUKY, AHO0 Koraa "XumCraHius”
OIMOOYHO HHTErPUPYET KaKoe-TO OTKAOHEHHEe HyAeBOM AMHHMHU, TaK YTO ITPH
3TOM HMeeT MeCTO HeBePHBIN BLIOOP CrieKTpa hoHa.

3akAwyenue

[NpuMeHeHUe AMOAHO-MaTPUYHOTO AETEKTOPa AAET HCCAGAOBATEAIO
MOIIHOE CPEACTBO MPOBEPKH MHKOB Ha YUCTOTY. CpaBHEeHue CIeKTPOB
Ha (ppoHTe, BepIIMHEe W Cpe3e ITHKa M03BOASeT BLISBASTH [IPUMECH, CO-
AepXXaHHe KOTOPEIX cocTaBasieT MeHee 0,5 %. Takum oGpa3oM, onUcaH-
HBIM IPUEM SBASETCS aAbTEPHATUBOH UCTIOAL30BAHHIO MacC-ClIeKTpoMe-
TPHUYECKOro AETEKTOpa AAS LieAeH IPOBepPKM ITMKOB Ha 4ucrory. [1po-
rpaMMHBIH KoMnaeke "XumCranuus' dupmel Agxurenm TeKHOAOGKU3
BKAIOYAeT NPOCThie B 0OpallleHWH, aBTOMaTH3UPOBaHHbIe U BLICOKOIIPO-
H3BOAMTEABHbBIE CPEACTBA NMPOBEPKH IMTMKOB Ha YUCTOTY. AASE TIOAYYEeHUS
HAAEXHBIX M BbICOKOKAYeCTBEHHBIX AAHHBIX TaKyk NPOBEPKY MOXKHO
U HAAAEXKHUT MPOBOAWUTE CHCTEMATHYECKH.

Jumepamypa
1. Heiger D. N. (Xauzep /l.) "High performance capillary electmphoresm
Agilent Primer, — 2000, ny6aukanus Ne 5968-9936E.
2. Sievert H. and Drouen J. (Bugpepm X. , Apyan K.), ' Spectral matching
and peak purity”, Diode-Array Detection _in High-Performance Liquid
Chromatography, 1993, 51 — 125, n3a, Marcel Dekker, Heto-HMopk.

Pupma Agxurenm Texnorogxu3s, Baawgbponn, OPI

Cmamssa npegocmasaena gupmoti AACH — oguyuarbHbiM npegemasume-
Aem ¢hupmmt Agilent Technologies B Ykpause.

http://www.alsi.kiev.ua



