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AHAJIN3 TOYHOCTHU U3MEPUTEJIBHOI'O KAHAJIA CIIEKTPOMETPA SIMP

Po3nsiHYTO MUTAHHS IO A0 MiABHINEHHS TOYHOCTI BUMIPIOBAHHS CHTHATIB y criektpomerpi SIMP mpu mpoBeneHHi JOCHiDKEHb XapuOBHX IPOIYKTIB.
TIpoBeneHo cTaTHCTHYHHI aHaI3 MOXHOOK BUMIPIOBAIHOTO KaHATY CIIEKTPOMETpa Ta IOCIDKIDKYeMOro curany. Ha OCHOBI OTpHMaHUX TaHHX BU3HAYCH]
napamMeTpH iH(pOpMaIifHOro CHIHALy Ta CUTHAJIB KaHajla BUMIpIOBaHHs criekTpoMerpa SIMP.

Considered questions of increasing to accuracy of the measurement signal in spectrometer NMR. Analysis measuring channel mistake of the
spectrometer and under investigation signal is organized. On base got given certain parameters of the information signal and signal of the channel
of the measurement of the spectrometer NMR.

ITocranoBka mpodJieMbl. 3agadeil MCCIENOBAaHMSA SBIACTCS ONPEICICHNUE CTATHCTHYECKUX XapaKTECPHUCTHK
NPUHAMAEMBIX CHUTHAJIOB, U XapaKTEPUCTHKH H3MEPUTEIBHOTO KaHaja criekTpomeTpa SIMP.

AHanu3 quTeparTyphl. B HacTosImee BpeMsl OHUM U3 OCHOBHBIX METOOB M3MEPEHMs MOJBMKHOCTH BOIBI B
MUIIEBBIX MPOAYKTaX SIBISETCS METOA MMITyJbCHOTO SJEpPHOTO MarHUTHOro pe3oHaHca (SJIMP), xoropsrit
peanu3yercst Ha COOTBETCTBYIOLIMX M3MEPHUTEIbHBIX ycTaHOBKax [1, 2]. Crennduka 3TOr0 MeTo/a 3aKIF0YaeTcs B
TOM, YTO HCCJIEAOBAHME NPOBOJUTCS B YCJIOBHSAX IOMEX , KOTOPBIE MOTYT B 3HAUMTEIBHOW CTENCHHW HCKA3HUTh
pesynpratel m3MepeHuid [3, 4]. IlodToMy wu3ydeHHE BONpOCa TOYHOCTH W3MEPEHHWH, BIHUSHUEC TIOMEX Ha
JIOCTOBEPHOCTH PE3yJIbTaTa SIBIISIETCS AaKTYaJIbHOM 3a1ayveii.

I_le.]'l])l() CTAaTbHU ABJIACTCA UCCICAOBAHNUC U MOJYYCHHUE OUCHKU NMapaMETPOB MMOMEX M BBISABJICHUE CTCIICHU UX
BJIMSAHUA HA PE3yJIbTAaThl U3MEPCHUA BCJIMYNHEI, xapaKTepmy}omeﬁ CTCNCHb MOJABMXXHOCTU BOJbI B UCCIICIYEMOM
06pa3ue. HpI/I OTOM MPEAINOJIaracTcs, YTo0 UICTOUYHUKAMHU IIOMEX ABJIACTCA KaK caMa U3MEPUTCIIbHAA yCTaHOBKA, TaK
n BO3}1€I7[CTBI/IG BHCHIHUX CUT'HAJIOB.

IocranoBka 3agaumn. M3BecTHO, YTO CHUrHaJI, CHUMaeMblid co crnekrpomerpa SIMP MOXHO mpencTaBuUTh B
BHJIE:

A=A -exp((2/T3) 7)) )
rae A, — BeIMYMHA U3MEPSIEMOT0 CUTHana; A, — KOHCTaHTa, ompesensieMas 00beMOM U CBOHCTBAMH HCCIIETYEMOTO
obpasua; T, — BpeMsl CIIMH-CIIMHOBOW DENaKCallli, KOTOPOE ONpenesseT IOIBHKHOCTH BOIBI B HCCIICIYyEeMOM
o0pasue; 7; — HHTepBaJ MEXK/ly 30HIUPYIOIIMMYI UMITYIbCAMH.
[Ipeobpasyem Bripaxenue (1) k BUIY

log A =log Ay +0.434-(=2/T,) - 7. (2)
IIpoBens cOOTBETCTBYIONIHE 3aMEHBI, 3amuIIeM (2) B BUIE
Yi =Yo +K-7y, ®)
2

rae ¥ =InA; yo=InAy; K=—_|_—.
2

Bripaxenne (3) siBIsieTCs THIMYHON JTMHEHHON MOJIENIBIO OTHOCUTENBHO 7, M ecyin mpoBecTr N m3MepeHuH,
TO METOJIOM HaWMEHBIINX KBaJPaTOB MOXHO, KaK yKa3aHo B [5], onpenenuTts BennuruHy K U3 BEIpaKeHUs

N N N
N ZTiYi - zTi -ZYi
i=1 i=1 i=1
= N N 2 “Tj - (4)
NZriz - Z’Ci
i=1 i=1

IlpuHKUMas BO BHHMaHHE, YTO MNOTPELIHOCTh 3aJaHMSl 7; IMPAKTHYECKH OTCYTCTBYET, CJICAOBATEIIBHO,
OTKJIOHEeHHWe 3HaueHus K OT MieanbHOro 3Ha4eHUsi 0OYCIOBJIEHO TOJBKO HAJIMYHUEM MOTPENIHOCTH B H3MEPEHHOM
3HaYeHHH Y;. MOXHO MOKa3aTh, YTO MOTPEIIHOCTh OLEHKH Kodd¢uiueHta K, a ciefoBaTenbHO, U 3HaueHue 1)
OIPEIETSETCS BRIPAXKEHNEM

c? = Nci /A,

2 .
Ijie Gy — JIUCTIEPCHs MOTPEIIHOCTH U3MEPEHHUs IEpeMeHHOH Y [6].

Ha puc. 1 npuBeneHa ocumsuiorpaMmMa CUrHaja, CHATOTO Ha BBIXOJC M3MEPUTEIBHOIO KaHala [P OTCYTCTBUH
obpasua B ycraHoBke SIMP.
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Puc. 1. Curnan Ha BBIXOA€ U3MEPUTEIILHOI'O KaHalla CIIEKTPOMETpa

L[J'IH aHaJIn3a COCTaBJIAOIINX G?, ObLIa IMpUHATAa METOAWKA IMMPOBECACHUA H3MepeHHI7[, MpUHATas B [7] Ucxons

U3 Hee TPH MPOBEACHUN SKCIIEPUMEHTOB B KaXknoil m3 N Todek mpomsBoanTcs M m3MepeHud. Jnucmepens Kaxaoro
9KCIIEPUMEHTA ONPEEIISIETCS BEIPAKCHUEM:
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Mo>KHO MOKa3aTh, YTO JUCHEPCHS U3MEPEHUS ONpenenseTcs: AByMs (haKTopaMH: AUCIIEPCHUEH CUTHAa TOMEXH
B KaHaJIe U3MEPEHUS U AUCTIEPCHEH N3MEPSIEMOro CUI'HaNA, T0JIydaeMoro Npy Haaudun B yctaHoBke SIMP oOpasma.
OmnpenenuM mapaMeTpbl IIOMEXH H3MEpHUTENbHOrO KaHana. Ha puc. 2 u puc. 3 npHBEIEHB! aBTOKOPPEISAIIHOHHAS
(YHKIUS ¥ CHEKTPaJIbHBIA COCTAB pacCMaTpUBAEMOT0 CHTHAJA.
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Puc. 2. ABTokoppensunoHHast GyHKIMS CUTHaIa H3MEPUTENHFHOTO KaHana
1 T T T T T T
LT 2 2T ITT]
5 10 17 m a1 ]

PPuc. 3. CnextpanbHbIid COCTaB
CHIHaJIa MI3MEPUTENILHOTO KaHasa

AHanu3upyst IpUBEACHHbIE BBINIE JAaHHBIC, MOJKHO CJIEJIATh 3aKJIIOUSHHE, YTO CUTHAJI U3MEPHUTEIILHOTO KaHasa
MOXKHO paccMaTpuBaTh Kak ~Oemnblii” mrym. [locnme cratmctmdeckoit oOpaOOTKHM OBUIM OMpEIETCHBI CIETYIOIINe
nmapameTpsl JaHHoro curHana D = 4,173 x10°B uM= 0,014 B.

AHaJOrn4HbBI aHaiau3 ObLI TPOW3BENEH /s ITI0JIE3HOIO OTBETHOI'O CHTHaja OT HCCIeAyeMoro obpasia
IMAOICBOTO MMPOJAYKTa. HOJ’[y‘IeHHBIe CTaTUCTUYCCKUEC NJAHHBIC MIPH PA3JTMYHBIX 3HAYCHUAX Ti IMPpUBCJICHBI B Ta6m/1ue.

[TocTosiHHYI0 ~ COCTaBISIONIYIO, NPHUCYTCTBYIOIIYI0O B CHUTHalle MOXHO KOMIICHCHPOBAaTh BBEAECHHEM
COOTBETCTBYIOIINX KOPPEKIMIA B MPOrpaMMHOI 4acTH 0J10ka 00pabOTKH Pe3ysIbTaTOB U3MEPEHHUH, UTO 3HAUYMTEIHHO
MOBBIIIAET TOYHOCTh OINPE/IEIICHHUS OIIEHMBAEMBIX IaPaMETPOB.

[TpuBeneHHbIe AaHHBIE TTOKAa3aH, YTO 3HAYCHUE JUCIIEPCHH M3MEPSEMOTO CHUTHAlla He SBJSIETCS BEIMYMHON
MOCTOSIHHOW M M3MEHseTCS OT BEIMYMHBI7; M €€ 3HaYeHHE 3HAYWTENIbHO NPEBBIIIACT CHTHAI IIymMa
W3MEPUTENILHOTO KaHana. [[si OIeHKHM BO3MOXKHOCTH NMPHUMEHEHHUs COOTHOmIeHHs (4) MpoBepwWiiach TUIOTE3a O
paBeHCTBE JucHepcHuii B Toukax HaOmoaeHus. Llenecoobpa3Ho aist aTuX 1enei ucrosib3oBath kpurepuii Koxpena,



KOTOpBIN [1aeT BO3MOXKHOCTh OLCHWUTH OIHOPOMHOCTh aucrepcuit [8] manubix. ['mmore3a 00 OJHOPOJHOCTH
JUcTiepcrii ObUTa IPUHSTA U TTO3TOMY UCTIOIB30BAaHUE COOTHOIICHHS (4) TpaBOMEpHO.

Tabnuma
ITapameTpbl U3MEPUTENBHBIX CUTHAJIOB P U3MEHEHUH T
Ti 0,01 0,02 0,03 0,04 0,05
U,B 3,17 2,64 2,198 1,1763 1,316
Dx10® 2,35 1,19 0,991 0,581 0,61

BeiBoasl. OmpesesieHsl CTOXaCTHUECKHE TTapaMeTphl KaHala m3MepeHnus cnektpomerpa IMP. YceranosneHo,
4TO AUCHEPCUs H3MEPEHHH IIOJIE3HOIO CUTHAla 3aBHCUT OT BEIMYMHBI HHTEpBajla MEXIY 30HAUPYIOIMIMMU
uminyiabcamu. [loaToMy, aist modydeHus: JOCTOBEpHON MH(GOPMALIMH O MOABHXHOCTH BOJIBI B UICCIIEAYEMOM 00pasIe
HEo0X0/IMMO BHAyasle NMPOBEPUTH TMIIOTE3y O PaBHOMEPHOCTH JHCIEpCHH M3MepeHus. Ecnm oHa He mpuHUMaeTcs,
TO ompeneneHne KodpduuueHta HeoOXOJUMO NPOBOJUTH IO COOTHOUIGHUSM, YYHMTBHIBAIOIIUM JUCIIEPCHIO
M3MEPHUTENIFHOTO KaHalla, YTO YBEJINYNBAET BpeMst 00pabOTKU TaHHBIX.
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