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B cmamve npeocmaenenvt pesynsmamst uccie006anus Pakmopos, Gusoujux
HA MOYHOCMb PE3YIbMAMOE USMEPEHUSA MACCOB0H 00U ONEUHOBbII KUCTOMbI 68 MACTE
CeMsH NOOCONHEYHUKA C UCHONb308AHUEM UMNYIbCHO20 Memooa AMP. Ananuz oannviy,
NOTYYeHHBIX NPU NPOBEOeHUU NPOU3BOOCMEEHHbIX UCHLIMANHUT, NO36071UN GbIAGUMb
ghaxkmopet, cHudCAIOWUE MOYHOCHIbL PE3YIbMAMOE USMEPEHUIL.

Llepautit hakmop — s5mo pasHOKauecmeeHHOCms AHATUZUPYEMBIX 00pPA3Y08 ce-
MSIH NOOCOTHEYHUKA, KOMOPAs 00YCI06IeHA DUOIO2UYECKUMU OCODEHHOCIIAMU CEeMSH U
YCA08UAMU 8bIPAWUEANHUA. Bmopoii ¢hakmop, enusiowuii na eeauyuny nocpeutHocmu
DPe3yImamos usmepenuii Nokasameneti Kayecmea cemsan ROOCOIHEYHUKA, — MO0 pa3il-
yie memnepamypsl aHANUZUPYEMBIX CeMAH U meMnepamypst 6 Jjadopamopuu, 2o0e
yemanosnen AMP-ananuzamop, ucnonssyemviii 0151 npoeeoenus ananusos. Ilpu smom
oanuwlil hakmop Haudonvuiee GUAHUE OKA3LIGACH HA MOYHOCMb UZMEPEHUT MACCOBOT
00U 01eUNO0BOIl KUCTIOMbI 8 MAcie ceMAn noocoaneynura. Tpemuil ghakmop — smo ue-
Jlogeyeckuii (hakmop, a UMeHHO, MOYHOCMb Omobopa 00vema Npodvl ¢ NOMOUBIO NPO-
O00MOOPHO2O CMAKAHA, KOMOPbIIl 8 HACMOsIEe 6PeMA 6X0OUM 6 KOMNAEKM CePUIINO20
AMP-ananuzamopa AMB-1006M.

C yenvio ycmpanenus ux 1usnus paspadomano cneyuansHoe npoooomoopHoe
yempoiicmeo. Yemanoe6ieno, umo CHudICeHue IusAnsl GbIA6IEHHbIX (PAKMOPos docm -
eaemcs 3a cuem HOPMUPOBAHUA 00BbEMA NPOOLL CeMAH U UBMEPEHUs ee memMnepanty-
pel. B cmamvse npedcmasnenst Oannvie, Xapakmepusyloujue OCHOBHbIE Y3l paspad o-
manno2o npodoomoeopHO20 YCmpocmea, a makice pe3yavmamst ONpeoeeHusi Mac-
COBOIl OONU ONEUHOBOU KUCIOMbL 6 MACAE CeMAN NOOCONHEYHUKA NOCie 6HeOpeHuUs
paspabomanno2o npo6oomoeopHO20 YCmpoicmea 6 MemooOuKy GbINOJIHEHUs U3mepe-
Hul.

Paspadomannas koncmpyrkyus npobooméopno2o ycmpoiicmea npocma 6 u32o-
MOGIEHUU, UMEEm BbICOKUE IKCHIYAMAYUOHHBIE XAPAKMEPUCMUKY, NO360JI5Iem NOGbI-
cumos MoOYHOCMb 0MOOpa NPoodvl CeMAH RO 00veMy U 3HAYUMENbHO NOBGLICUMb MOY-
HOCHIb Pe3yIbmamos UsMepenust Maccosoli 0oau ONeuHOBON KUCIOMbL 6 MACTe CeMSH
HOOCOTHEYHUKA HA OCHOBE UMNYIbCHO20 Memooa AMP.

Knioueswie ciroga: umnynvcnoiii Memoo s0epHoeo MAzHUMHO20 Pe30HANCd, ce-
MEHA NOOCONHEYHUKA, GIANCHOCHIb, MACTUYHOCHIb, MACCOBAsL Q0N ONeUHOBOI KUCTO-
mul, HPO6OOMOOPHOE YCMPOIICMEO.

@)er |

Jns uurupoBanusi: VccnenoBanue (HakTOpOB, BIUSIOIINX HA TOYHOCTh OMpe-
TENIeHHsI TIOKa3aTeneld KauecTBa MACIUYHOTO ChIPbsi HA OCHOBE MMITYJIBCHOTO METOJa
AMP / Aradonos O.C., Ilpynaukos C.M., Illaxpait T.A., Bukroposa EII. // HoBeie
texHosnoruu. 2019. Bem. 4(50). C. 11-22. DOI: 10.24411/2072-0920-2019-10401.
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The article presents the results of the study of factors affecting the accuracy of

the results of measuring the mass fraction of oleic acid in sunflower seed oil using a

pulsed NMR method. Analysis of the data obtained during the production tests has re-

vealed factors that reduce the accuracy of the measurement results. The first factor is

the different quality of the analyzed samples of sunflower seeds, which is due to the bio-

logical characteristics of the seeds and growing conditions. The second factor affecting
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the error of the measurement results of the quality parameters of sunflower seeds is the
difference in the temperature of the seeds being analyzed and the temperature in the la-
boratory where the used NMR analyzer is installed. Moreover, this factor has the great-
est influence on the accuracy of measurements of the mass fraction of oleic acid in sun-
flower seed oil. The third factor is the human factor, namely, the accuracy of sampling
using a sampling cup, which is currently included in the AMV-1006M serial NMR ana-
lyzer.

In order to eliminate their influence, a special sampling device has been devel-
oped. It has been established that the reduction in the influence of the identified factors
is achieved by normalizing the volume of the sample of seeds and measuring its temper-
ature. The article presents data characterizing the main nodes of the developed sam-
pling device, as well as the results of determining the mass fraction of oleic acid in oil
of sunflower seeds after the introduction of the developed sampling device in the meas-
urement procedure.

The developed design of the sampling device is simple to manufacture, has high
operational characteristics, allows to increase the accuracy of sampling seeds by vol-
ume and significantly improve the accuracy of the results of measuring the mass frac-
tion of oleic acid in oil of sunflower seeds based on the pulsed NMR method.

Keywords: pulsed method of nuclear magnetic resonance, sunflower seeds, hu-
midity, oil content, oleic acid mass fraction, sampling device.

For citation: Research of factors influencing the accuracy of determining of oil
raw materials quality indicators based on the NMR pulse method // Agafonov O.S.,
Prudnikov S. M., Shakhrai T.A., Victorova E.P. / Novye Tehnologii. 2019. Issue. 4(50).
P. 11-22. DOI: 10.24411/2072-0920-2019-10401.

H3BecTHO, YTO NpU NpoOBEAEHUN U3MEPEHUIN MOoKa3aTeel kauecTBa B yCJIOBU-
SIX TPOU3BOJCTBEHHBIX J1A0OpaTOpUil OOJNBIIOE BHUMAHHUE YAENSIETCS BOMPOCAM CXO-
IUMOCTH (TIOBTOPSIEMOCTH) M BOCHPOHM3BOAMMOCTH PE3yJNbTaTOB H3MepeHui [1].
Hecmorps Ha TO, 4TO 3THU XapaKTEPUCTUKHU Pe3yJbTaTOB U3MEPEHUN U OTHOCITCS K
OnHOMY (MACHTHYHOMY) OOBEKTY HCCIEAOBAHUN M TOJYYArOTCS TMPHU pPeau3aluu
OJITHOTO U TOTO K€ METOAa, OJHAKO, OHU OTJIMYAIOTCSA B YaCTU UCIOJHUTENS U3Mepe-
HUH, 000OpyIOBaHUS M BPEeMEHU BBIMONHEHUsA. [Ipu 5TOM 0€3 COOTBETCTBHS YKa3aH-
HBbIM XapaKTEepUCTUKAaM 3HAUeHUMN HU3MEpEeHHUs He NMPENCTaBIseTCs] BO3SMOXKHBIM IMONY-
YUTh Pe3yJbTaThl MEXKIA0OPATOPHBIX HCIBITAHUH, MOATBEPIKOAIOLINE HCTUHHOCTH
U3MepeHui [2].

Cnenyer OTMETUTb, YTO Ha MPELM3HOHHOCTb PE3yJbTATOB M3MEPEHUH OKa3bl-
BArOT OOJBLIOE BIUSIHUE U Apyrue (GakTOpbl, HE3aBUCSIINE OT TOUHOCTH CPEACTB H3Me-
pPEeHHU, a UMEHHO, OOBEKT U3MEPEHUH, CyOBEKT N3MEPEHHIH U METOJ U3MEPEHHIA.
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Lenpro TaHHOTO UCCIIEAOBAHUS SIBIIICTCS] U3YUSHHE BIHSIHHUS YKa3aHHBIX (PaKTo-
POB Ha pe3yJbTaThl U3MEPEHUII MOKa3aTeNnell KauecTBa CEMsIH MOJICOJIHEYHHKA HA OCHO-
B€ MMITyJbCHOTO MeTona IMP B yCioBUsIX NPOM3BOACTBEHHBIX JIabOpaTOpHil U paspa-
00TKa crocOOOB UX YCTPAHEHUSI.

HccnenoBaHusi BBINONHSAJIN B YCIOBHSIX S5 IMPOM3BOACTBEHHBIX JIabOpaTOpHid
MacnofoObIBarOIMX peanpusTuii Poccnu, a Takxke B oTene PU3NIECKHX METOIOB HC-
cnepoBannii ®I'BHY ®HI[ BHUMMK ¢ npuMeHeHHeM COBPEMEHHBIX (PU3NKO-XHUMH-
YeCKHX U (PU3NYECKHX METOJIOB HCCIIEIOBAHUIA.

Jlns uccnenoBanuii ObUTH OTOOpaHBI 0OPA3Ibl CEMSIH MOICOTHEYHUKA CEJICKIIUN
OI'BHY ©HI] BHUHMMK, a takxe oOpas3ubl CeMsiH MOICOTHEYHHKA HA 3arOTOBHTENb-
HBIX MPEANPUATUSIK, KOTOPbIE YUYaCTBOBAJIM B IPOU3BOACTBEHHBIX HCIBITAHMSIX paspa-
6oTaHHBIX MeTonOB (Tabmuma 1).

Tabmuma 1 - [Tokazarenu ka4ecTBa UCCIEAYEMbIX 00Pa3IOB CEMSTH TIOACOTHEYHUKA

3HaueHue ToKa3aTes 11 odpasua ceMsiH
HaumenoBaunue

MoKa3aTest 1 2 3 4 5 6 7 8

v _
accoBast IONA ONICHHOBOM 1 10 3 | 540 | 58.0 | 66.0 | 67.0 | 76.0 | 78.0 | 86.0

2 2 2 2 2 2 2 2

KHCJIOTHI B Maclie ceMsiH, %

MacnuuHocTs, % 52,0 | 49,4 | 46,7 | 44,9 | 54,6 | 49,4 | 47,6 | 49,3

2 2 2 2 2 2 2 2

Bnaxnocts, % 6,0 | 6,3 6,8 5,4 5,5 7,1 8,0 | 7,7

W3 panHBIX Tabmuubl 1| BUIHO, YTO B HCCIEAYEMBIX OOpas3lax CeMsiH MONCOJI-
HEYHMKA MaccoBasi JOJisl OJIEMHOBON KMCIOTHI U3MEHseTCs B AuanasoHe oT 49 % no
86 %, macnuuHOCTb OT 44,9 no 54,6 %, a BIaXXHOCTh COOTBETCTBYET IHMAMa30Hy BO3-
AOYLIHO CYXUX CEMsIH.

MaccoByro OO OJIEMHOBOM KHUCJIOTHI B MACJI€ CEMsIH U3MEPSUIN B YCIOBUSIX 3a-
BOJICKMX JIaDOpaTOpuil ¢ NMPUMEHEHHEM CTaHAAPTHOH METONUKH Ha Xpomarorpade
«Xpomatak-Kpucramn 5000» [3] u B naboparopum Oumoxummun PIBHY OHI]
BHHHMK, npu 5TOM Macjo U3 CEeMsiH U3BJIEKAIN METOAOM IPECCOBAHMUS.

UsmepeHne snepHO-MarHUTHBIX PENaKCAlMOHHBIX (SIM-penakcarmoHHbIX) Xa-
PaKTEPUCTUK MPOTOHOB, COAEPKAIMUXCA B MACJIEe CEMsIH MOJCOJHEYHUKA, OCYILIECTBIIsA-
a1 Ha JAMP-ananuzatopax AMB-1006M, npuMeHsieMbIX NPU KOHTPOJIE MOKa3arenei
Ka4eCTBa B MPOU3BOACTBEHHBIX JTAOOPATOPHSIX psAa MPEaNPUATHI.

[IpoGomnonroToBKy uccienyemMbix 00pa3oB CEMSH MOICOTHEUHUKA JIsT OTpee-
JIEHUS] MAaCJIMYHOCTH U BJIAXXHOCTH C UCIOJIb30BAaHUEM UMITyJIbCHOrO Merona JMP npo-
Boaunu B coorBetcTBUM ¢ 'OCT 8.597-2010 [4].
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B pesysibprare Hay4HO-HCCIIEAOBATENBLCKUX PadOT, mpoBeneHHBIX B 2014-2018
rogax, paspaboTaH 3KCIpecc-Criocod OmpeneneHus MoKasarejiedl kadecTsa (Maciud-
HOCTb, BJIQJKHOCTb M MacCOBasi JOJISl OJIGMHOBOH KHCIIOTHI B Macje) CEMsIH MOICOTHEY-
HUKa C UCTIOJIb30BAHUEM UMMYJIbCHOTO MeTona AIMP [5-7].

[IpenmymecTBamu paspaboTaHHOTO crocola sBISETCS MPOCTOTAa IMPOBENCHUS
aHayM3a, He pa3pylIAKIINI XapakTep, OTCYTCTBHE CJIOXKHOW MPOOONOATOTOBKH, BO3-
MO>KHOCTb ITPOBOAMTH aHAIMU3Bl HA CepUMHO-BbINMycKkaeMbix AAMP-ananuzaropax AMB-
1006M nocne ux MOAEpPHU3ALMH.

s yTBepkaeHus paspadoranHoii Metoguku B MBU (MeTOOUKH BBITTOJHEHUS
U3MEPEHHI) TNpeAnpusTUs ObUTM OPraHW30BaHbl MPOM3BOACTBEHHBIE HCIBITAHUS
B YCJIOBHUSIX HCIBITATENbHBIX Ja00paTOpUil MPOU3BOACTBEHHBIX NPEANPUATHH MapTHe-
pOB.

Crnenyer OTMETHTb, YTO 3TO OBUIM NMPEANPHUATHS, 3aHUMAIOIINUECS CENEKIHEH,
3aroTOBKOH M mepepaboTKONW MACIUYHOTO ChIPbS, YTO, B CBOKO OUYepEAb, TO3BOJIUIIO TO-
JYYUTh JAHHBIE HKCIUTyaTALMOHHBIX XapaKTEPUCTHK pa3padOTaHHOH METOIUKH Ompe-
JeJNEeHUs] TOKa3aTeNlell Ka4eCTBa CeMsiH MOJCOJIHEUYHHUKA B PA3JIMYHBIX YCIOBUSAX W, MO-
CJie IPOBENEHUsI CTATHCTUYECKUX 00pabOTOK, BEISIBUTH OCHOBHBIE (PAKTOPBI, BIUSIOLIHE
Ha NOTPELIHOCTb U3MEPEHUI.

B xone aHanmm3a HaHHBIX MPOM3BOICTBEHHBIX WCIBITAHWNA OBLIN BBIIBICHBI OC-
HOBHbIE (DAKTOPBI, OKA3bIBAIOINE 3HAYUTEIILHOE BIUSHUE HA MOTPELIHOCTH Pe3yJbTa-
TOB U3MEPECHUI.

ITepBrIit pakTOp — 3TO BIUSTHHE OOBEKTA MCCIEIOBAHUS, & IMEHHO, Pa3HOKade-
CTBEHHOCTb aHAJHM3UPYEMbIX OOpa3LOB CEMsIH MOJCOJIHEYHHMKA, KOTOpPas MOXKET OBITh
BBI3BAHA MPUPOAHBIMH OMOJIOTMYECKMMU OCOOCHHOCTSIMU CEMsIH M YCIIOBHSMHU BBIpa-
IIMUBAHMSI.

Ha pucyHke 1 npencrasieH B BUAe IUarpaMmbl IMANa3OH U3MEHEHUS U3MEPEH-
HbIX MeTonoM SIMP 3HaueHuii MaccOBOM AONM OJEHMHOBOW KHUCJIOTBI B Macile CEMsiH
MOACOJIHEYHUKA OTAEIbHBIX MAPTUI.

U3 mpencraBieHHBIX JAaHHBIX BUIHO, YTO HAMOOJBIIWN AMANAa30H W3MEHEHHS
U3MepeHHbIX MeTonoM AMP 3HaueHHii MacCOBOW OJIU OJIEMHOBON KHUCJIOTBI XapakKTe-
peH st oOpa3oB CEMSTH C MAacCOBOM JoJiel OJIeMHOBOW KHUCIOTHI 54-77 %, KOTOpBIH
coctapisieT oT 6 % 1o 10 %, 4TO Takke MOATBEPKAAETCA U NaHHBIMU, MPEACTABIIEH-
HBIMU B APYTUX HCCIeN0BaHusX [8, 9].

Crnenyer OTMETUTD, YTO Pa3HOKAYECTBEHHOCTh CEMSIH B aHAIM3HPYEMOM 00pas-
L[€ MOXKET SABJISITBCS CIEACTBUEM TOIO, YTO B OAHY NAPTUI0 BXOAAT CEMEHA Pa3IMYHOIO
npoucxoxaeHusi. C 3Toi mpoOIeMoil CTaIKUBAIOTCA NMPEATPHUATHS, 3aHIMAIOLITHECs 3a-
TOTOBKOH M nepepadOoTKON MaCIIMIHOTO CBIPbSI.
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Puc. 1. J{uanazon uzmenenus usmepennsix memooom AMP 3uauenuii maccosoii oonu

O0NCUHOBOT KUCTIOMBI 8 MACTIE CeMAH NOOCOIHEYHUKA OMOETbHbIX napmuﬁ

BTopotii ¢axTop, BIusOINN Ha BETUYUHY NMOTPEIIHOCTU PE3yJIbTATOB H3Mepe-
HUN TOKa3aTeJled KadecTBa CEMsH MOJACOIHEYHUKA, — 3TO pas3induhe TEeMIEepaTypbl
aHAJIM3MPYEMBIX CEMSTH U TEMITEPaTypsl B 1adopaTopuu, rae yctanosieH SIMP -ananu-
3aTOp, WCIONB3YEMBIH Ui TNpOBeNeHUs aHanu3oB. llpm >TOM naHHBIA (akTop
HauOOJIbIIIee BIUSTHUE OKA3bIBAET HA TOYHOCTh H3MEPEHU I MAaCCOBOM JTOJIH OJICHHOBOM
KHCJIOTHI B MacJjie CeMsIH MOACOJIHEeYHNKA. BinsHue 3Toro gakropa MOKHO YCTPAaHHUTD
NyTeM U3MEPEHUs] TEMIEePaTyPhl KaXKI0H aHAU3UPYEMOH IPOObI CEMsTH, BBIAEISIEMON
u3 obpasna, u mocjeayueil KOppeKnu pe3ynbpTaToB n3Mepennil. Koppexuus n3me-
PEHBIX PE3yJbTaTOB MAaCCOBOM JONHU OJEMHOBON KHMCJIOTBHI B Macjle CEMsH MOJCOIHE Y-
HUKa OCYLIECTBJISIETCA C UCMOJIb30BAHUEM 3aBUCUMOCTH MEXKy TEMIIEPaTypPOr aHalu-
3upyeMoil mpoObl U M3MEPEHHBIM 3HAYEHHEM CPEIHEB3BEIIEHHOIO BPEMEHU CITMH-
CIIMHOBOH peJaKcalyy MpOTOHOB, COAEPIKALINXCS B aHATU3UPYEMOH mpode.

Tpernit paxTop — 3T0 YenoOBEeUECKHA (PaKTOP, a IMEHHO, TOYHOCTh OTOOpa 00B-
eMa mpoObI ¢ TTOMOIIBIO MPOOOOTOOPHOTO CTaKaHA, KOTOPBIH B HACTOSIIEE BPEMs BXO-
IUT B KOMILIEKT cepuiinoro IMP-ananuzaropa AMB-1006M.

Crnenyer OTMETUTb, UYTO MOTIPELIHOCTb MU3MEPEHHs MAaCCOBOH JOJNU OJEUMHOBOMN
KHCJIOTBl B Macjie CeMsiH NMOACOJHEYHUKA B 3HAYUTENBHONW CTENEHH 3aBUCUT OT IMO-
IPEIIHOCTH 0TOOpa 0ObeMa MPOOBI CEMSTH.

Pemennem, Mo3BOJSIFOIINM YCTPAHHUTD BJIMSHUE TPETHETO (hakTopa Ha N3MEPEH-
HbI€ 3HAYEHMs] MACCOBOW AOJM OJIEMHOBON KHUCJIOTHI B Macje CEMsIH MOACOIHEYHHKA,

siByisieTcs: ocHamenne AMP-ananu3aTopa crienuaibHbIM TPOOOOTOOPHBIM YCTPOHCTBOM.
17
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OCHOBHbIMU TPeOOBaHUSIMU, KOTOPbIE MPEAbSBIINCH NPH pa3paboTke KOH-
CTPYKLIMU TAKOTO yCTPOHCTBA, — 3TO (PUKCHPOBAHHBIH 00beM mpobOel. IIpu 3TOM BO3-
MO’KHA TOpabOTKa KOHCTPYKIIMH MPOOOOTOOPHOrO yCTPOMCTBA C LENBIO OCHAIICHHS €r0
(P POBBIM TATYMKOM TEMIEPATYPbI I U3MEPEHHUST TEMIIEPaTyPbl POOHI.

Ucxons u3 chopMynnpoBaHHBIX TpeOOBaHUH, HaMu ObLIO paspadorano mpobo-
0oTOOpHOE YCTPORCTBO, CXeMa KOTOPOro MPEICTABIICHa Ha PUCYHKE 2.
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Puc. 2. Cxema npoboomoopnozo ycmpoiicmea OJisi ceMsn NOOCOTHEYHUKA
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IIpn pazpaboTke MpoOOOTOOPHOTO YCTPOWCTBA HCIOJIB30BANN COBPEMEHHBIE
NPOTrPaMMHBIEC PEIIEHUs AJIST TPEXMEPHOrO MPOEKTUPOBAHHUSA M aIJUTHBHBIX TEXHOJIO-
ruii (3D-mevatr), 9TO MO3BOJMIIO 3HAYUTEIBHO YIIPOCTUTH TEXHOIOTHIO U3TOTOBJICHUS
poOOOTOOPHOTO YCTPOHCTBA M YCKOPHUTD MPOLIECC MPOTOTUITUPOBAHUSI.

OCHOBHBIE 3JIEMEHTBI TPOOOOTOOPHOTO YCTPONCTBRA CIEAYIOIHE:

- cTOMKa M3 amoMuHueBoro npodms (20x20 cm);,

- OyHKep [T CEMSTH CO BCTPOEHHBIM U(POBBIM JTATYUKOM TEMIIEPATYPHL,

- KapeTKa, COBMEIIEHHAs C J03aTOPOM 3aJaHHOTO 00bEMa U PyUKOH;

- (hukcaTop MPOOUPKH aHATU3ATOPA.

VY3161 IpoOOOTOOPHOTO YCTPOHCTBA BHIMOIHEHBI U3 MPOYHOTrO IJIACTHKA U Pa3-
MemarTcss Ha croiike (1), BBIMOJIHEHHOHW W3 KOHCTPYKLHOHHOTO aHOAMPOBAHHOTO
ATIOMUHUS. JTO O0eCcrneYrBaeT MPOYHOCTh, MPOCTOTY HM3TOTOBJIECHUS, HU3KYKO CTOH-
MOCTb U JIETKOCTb YCTPOMCTBA, a TAKXKE MPUBJIEKATEIbHbBIN BHELIHUI BUT.

Bynkep (2) nozaropa uMeer mpsAMOYTroOJbHYIO (OpPMY, KOHHYECKYIO B HIDKHEH
YaCTH U OTKPBITYIO BEPXHIOI0 YaCThb IS 3aIOJHEHUS OyHKepa aHATM3UpPyeMbIM 00pas-
oM cemsn. O6béM OyHKepa pased 300 cM®, uTO obecreunBaeT BO3MOXKHOCTD BhiieIe-
HUS U3 aHATH3UPyeMoro obpasia 1o 12 mpob obbemom 25 cm’. B HuskHedt yacTu no3a-
TOpa PAcIIOJIOKEHO BBITPY3HOE OTBEPCTHE ISl ceMsiH. B koHmdeckol yactu OyHkepa
BO3MOYKHO Pa3MeLIeHHEe JaTUHNKa TEMIIEPATyPhl sl ONIPENENICHUsS] TEMITEPATyPhl POOBI
ceMsH. PasMerneHre naTymka TeMIepaTypbl B TUIACTHKOBOM KOPITyCe MO3BOJISIET CHH-
3UThb BJIMSIHHE BHELITHEH TEMITEPaTyphl.

Breigenenne npoObl U3 aHATM3UPYEMOro o0pasia CeMsiH OCYLIECTBISIETCS C T10-
MOIIBIO TIepeMeLIeHNsT KapeTku (3), COBMEINEHHON ¢ 103aTOpoM, 00beM KOTOpPOro pa-
BeH 25 cM’. J[BUKeHHe KapeTKH OCYIIECTBISETCS B TOPU3OHTAIBHOH IIIOCKOCTH, a
IUIABHOCTh XOJla JAOCTHIAaeTCs 3a CUeT NMPUMEHEHMsl MOALINITHUKOB. B nmanbHeM mono-
JKEHUU TIPOUCXOANT 3arOJIHEHUE 103aTopa ceMeHaMu. Ilocie nepemerneHust KapeTku B
OnmKHEe TOJIOKEHWE MPOUCXOAUT BBITPY3Ka BBIAENEHHON MpOoOBI Yepe3 KOHCTPYKIIHU-
OHHOE OTBepcTHE B (puKcaTtope mpodupku (5) HEMOCPEACTBEHHO B MPOOUPKY AJIs aHA-
mm3oB. llepememenne kapeTkun npoOOOTOOPHUKA OCYIIECTBISIETCS C IMOMOIIBIO €ro
pyuku (4).

B Tabnmue 2 mpencrasneHsl u3MepeHHble MeTonoM AMP 3HaueHHs MaccoBOH
JOJH OJIEMHOBOW KHUCJIOTHI B MAacJjie CEMSTH MOJCOHEYHNKA ¢ MPUMEHEHHEeM U 0e3 IpH-
MEHEHHUS MPOOOOTOOPHOTO YCTPOMCTBA MO CPABHEHHIO CO 3HAYEHUSIMH MAaCcCOBOM JOJIH
OJIEMHOBOW KHCJIOTBI, N3MEPEHHBIMU apOUTPAsKHBIM METOIOM.

U3 mpuBeneHHBIX NaHHBIX BHIHO, YTO OTKJIOHEHHs 3HAYeHMH MacCOBOH ITOJU
OJIEMHOBOW KHUCJIOTHI, M3MepeHHbIX Ha SMP-aHanmu3aTope, OcHaleHHOM mpoOooTOOop-

HBIM YCTPOMCTBOM, OT 3HAQ4€HUI MAacCCOBOHU NOJH OJIEMHOBON KHMCIJIOTBI, U3MEPEHHBIX
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ap6I/ITpa)KHbIM MCTOAOM, 3HAYHUTCIBbHO HMIXKC, Y€M OTKJIOHECHUA 3HAUEeHWH MAacCOBOIl
IOJHM OJEMHOBOW KHCIIOTHI, U3MEpEeHHbIX Ha AMP-aHanmuzatope 0e3 ero ocHaIeHUs
poOOOTOOPHBIM YCTPONCTBOM OT 3HAYEHU MACCOBOM JIOJH OJICMHOBOW KHUCIIOTHI, U3-
MEpEHHBIX apOUTPAKHBIM METOAOM, U He MpeBbIIaroT 3 %.
Tabmuua 2 - Usmepennbie MeTooM SIMP 3HaYeHHsI MaCCOBOM JTOJTA OJIEMHOBOM
KHUCJIOTHI ¢ TPUMEHEeHUEM U 0e3 mpuMeHeHHs TpoO0OTOOPHOTO YCTPONCTBA
10 CPABHEHHIO C apOUTPAKHBIM METOAOM

OTKJIOHEHNE U3MEPEHHbIX
. metonoM AMP 3nadyeHui
MaccoBast 107151 OJIEHHOBOW KUCTOTHI, %0, . .
g MaCCOBOH JIOJTH OJIEMHOBOM
3 E U3MEepPEeHHAasi METOIOM
2 :;: KHCJIOTBI OT apOUTPasKHOTO
5 MeToaa
é S SAMP 6e3 c
8 é( ap6HT- 0€3 HCIOJIB30BaHM | C UCIIOIb30BAHUEM UCIIONIB30BAHUY |UCHOIL30BAHUEM
p&n}c;;;a 1po600T6opHOro | MPoGOOTOOPHOTO |1IPo6oOTEOPHOrO |MPOGOOTOOPHOTO
YCTPOMCTBA YCTPOUCTBA yCTpOHCTBA YCTPOUCTBA
1 49 46 50 3 -1
2 54 47 54 7 0
3 58 65 55 -7 3
4 66 58 66 8 0
5 67 72 66 -5 1
6 76 68 75 8 1
7 78 82 80 -4 -2
8 86 80 84 6 2

Takum 00pa3oM, B XOfe MPOBENEHHBIX HUCCIEOBAHHI ObLIM yCTAHOBJIEHBI OC-
HOBHbIE (PaKTOPBI, BJAMSIOLINE HA TOYHOCTh OMpPEAESCHUS MACCOBOM JOJIU OJICHHOBOI
KHCJIOTBI B Macje CEeMSH IMOJCOJHEYHHKA C HCIOJIb30BAHHEM HMITYJIbCHOTO METO/a
AMP. PaspaboraHo nmpoOooTOOpPHOE YCTPOMCTBO, MO3BOJISIFOINEE 3HAYUTEIBHO IMOBBI-
CHTb TOYHOCTb PE3YJIbTATOB M3MEPEHHsI MAacCOBOI OJH OJICMHOBOIH KHCJIOTHI B Macije
CeMsIH MOJCOJHEYHHKa Ha OCHOBe mmmysibcHOro meroma AMP, uro obecneunBaercs
BHEAPEHUEM B METOAWKY BBITIOJHEHUS] M3MEpPEHUi pa3paboTaHHOro MpoOOOTOOPHOTO
YCTPONCTBA, MO3BOJSIFOLIETO MOBBICHTh TOYHOCTb OTOOpa MpoOBI CeMsiH MO 00BEMY H
OCYLIECTBUTH U3MEPEHHE TEMIIEPATYPbI KaXKI0W aHATU3UPYEeMOit MPpoOBbL.

PazpabotanHass KOHCTPYKIUsI TPOOOOTOOPHOTO yCTPOMCTBA MPOCTa B U3rOTOB-
JICHUH, UMEET BBICOKHE SKCIUTyaTallMOHHbIE XapPAKTEPUCTHKU W TO3BOJISIET YCKOPHUTH
nporuecc ordopa npod aHanmuzupyemoro obpasma cemsiH. Konctpykuus npodoordopHo-
ro ycTpoiicTsa 3amuineHa narenroM P® Ha nonesnyro monens [10].
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