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PaccMoTpeH enMHUYHBIN CEHCOP C MbEe30KBApIIEBbIM TPAHCIBIOCEPOM KaK IUIOILIAAKA UISI UMUTALUU
“3JIEKTPOHHOTO HOCa” , TOBTOPSIIONINI (DYHKITIO MaccuBa ceHcopoB. [locTaBneHa aHanuTudeckast 3agada
IMMOKOMITOHEHTHOTO OOHApYKEeHUSI JIETYYMX OPraHUYEeCKUX COSTMHEHUI Ha YPOBHE TMAarHOCTUYECKU 3Ha-
YMMBIX KOHIICHTpAaL1ii B OMoIIpobax 6e3 oTbopa cMeceil M KaKoi-T00 MOATOTOBKM K n3MepeHusIM. O00CHO-
BaHa MPUHLMITHAAIbHAS. BO3MOXHOCTb IMPUMEHEHUST €AMHUYHOTO CeHCopa ISl pa3AebHOIO AeTeKTUPOBAHUS
(pacrio3HaBaHMSI) TIAPOB OPTAaHWYECKUX COCMMHEHWI M pasHbIX (DYHKIIMOHAJTBHBIX COCTOSHUI OpraHM3Ma
pY KPaTKOBPEMEHHOM KOHTaKTe ¢ HauOoJjiee MPeICcTaBUTEIbHONM U HENMPEPhIBHO (PYHKUIMOHUPYIOLLEH 01Oo-
po6oii — koxeit (60—80 c). Onpenensiolyo poib B pellieHNH TaKO 3aJa4i UTPacT MPUMEHEHE B KaueCTBe
MoaudUKaTopa 3JeKTPOIOB Mhe30KBAPLIEBbIX PE30HATOPOB OOBEMHBIX aKYCTUYECKMX BOJIH (ha3bl HAHOTU/I-
pokcuanarurta Maccoii 2—4 MKT. [TpemtoskeHbl HOBBIE pacdeTHbIE KWHETUIECKHE TTapaMeTphbl COPOITNU, KOTO-
pble MO3BOJISIIOT C BBICOKOI HAa/IeXKHOCThIO pPacIio3HaTh B CMECH OMOMapKephl MHOTUX 3a00J1€BaHUIi, B TOM
yucie cnupTbl C3—Cs, KETOHBI, aMUHBI TMHEHHOTO M LIMKJINYECKOTO CTPOEHUST, KUCIIOTHI, aJIbIAETUIBI U JIP.
CeHcop ¢ TMAPOKCUATIATUTOM ITO3BOJISIET OTCACAUTh HAIMYNME MOJIEKYJI, COOTBETCTBYIOIIMX MMATOJIOTUYEC-
CKMM U3MEHEHUSM B pabOTe MHOTMX OPTAaHOB U CUCTEM, COOSIM B (hYyHKIIMOHUPOBAHUY HEPBHOM U cepaeyd-
HO-COCYIMCTOM CUCTEM, OLIEHUTh PEeaKIMIO Y KOMIIEHCALIMIO Ha CTpecC, rojiol, ycTanocTb. CeHcop Tep-
CMIEKTUBEH IJI IPUMEHEHUs B Ka4eCTBE MPOCTOM MarHOCTUYECKOM U MOHUTOPUPYIOIIEH TECT-CUCTEMBI

IS point-of-care TMAarHOCTUKM B3POCBIX U IETE.

KiroueBble cjioBa: ceHCOp, OopraHUYecKrue OMOMOJIEKY/Ibl, TH(POPMATUBHOCTD, IETEKTUPOBAHUE, CMECH,
HEeWHBa3WBHAas TMarHOCTHKA, KOXa, (GPU3MOJOTMIeCKUE COCTOSTHUS.
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B Hacrosiiee BpeMs IlepcleKTMBHA pa3paboTKa
MOOMJILHBIX YCTPOMCTB Ha OCHOBEe ceHcopoB. Oco-
OBIil MHTEpPEC TaKue YCTPOMCTBA MPEACTABISIOT IS
JIMAaTHOCTUKU COCTOSIHMSI OpraHM3Ma IO coaepxKa-
HUIO M HAUTUYUIO B OMOMPpOoO6ax JeTydrnX OMOMOJICKYT
[1, 2], a TakxKe MO M3MEHEHMIO (PUUYECKMX I1a-
paMeTpoB (4acToTa COKpAaIleHUSI CEpACYHOM MBIIII-
1bl, JaBJI€HME, COKpAIllEHMUE MBI, Cy>KeHue/pac-
IIMpEHUE COCYAOB, M3MEHEHUE TeMIIepaTyphl).
BobIMHCTBO MTOAX0M0B MPUBEPKEHBI TPATUIIMOH-
HOMY TIYTM — aHaJu3y OMOMOeKyl (MaeHTudhUuKa-
UM UM OIIPEAC]ICHUIO B BBIABIXacMOM BO3IYXeE,
pa3IUYHBLIX OMOIIPOOax). DTO MMeeT 3HAaYCHUE IS
CIIEeLMAIMCTOB, HO HEMOHSITHO AJI1 OOBIYHOTO MOJIb-
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3oBares. st cnenmanncTa BaXkKHa IIpUpoaa Ipuo-
puTeTHOrOo MeTaboauTa(oB), IS MOJAb30BaTEIs —
OIMMCAHME COCTOSTHUS U OLIEHKA CTEIIEHU OTKJIOHE-
HUS OT YCJIOBHO HOPMAaJILHOTO COCTOSIHUST (PYHKIIMO-
HUpoOBaHUsI opraHnusMa. Ha Halu B3misia, pa3yMHBIM
pelieHrueM npoo6aeMbl ObLIIO Obl MOJIydeHUE Pe3yiib-
TaTOB B BUJE, OUHAKOBO IPUEMISMOM U IJIsI CIICIIM -
aJIMCTa, U [JIS1 OJIb30BaTeN.

CoBpeMeHHBIE CEHCOPHBIE TEXHOJOTUU TTO3BOJISI-
IOT OTIPEEIIITh JIETy4re COeAUHEHUST Ha KOXe U B ee
cekpeTrax. Benercsa pa3paboTka THOKMX MaTepHuajoB,
MPOSIBJISIIONINX KAaK BBICOKOE, TaK Y HU3KOE CPOICTBO
K ImapaM BOIbI, IJId YCUJICHNSA CUTHAJIa OT APYTUX BbI-
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JIeJeHriT KoKW Ha OCHOBE MoJIMaHwmiInHa [3, 4]; tu-
O6puaHOro (hOTOHHOIO pe3oHaTopa C MeTalIoopra-
HUYECKMMHU KapKACHBIMU MOKPBITUSIMU 1711 CBEPXUYB-
CTBUTEILHOTO OOHaApy:KeHHsI MeTaHojla, OEH30Ja,
TOJIyoJIa, TIporiieHa [5]; KOMIO3UTHOIro HaHOMAaTePU -
ana SnO, 11 BJIEKTPOHHOIO HOCA JUISl CBEPXUyBCTBU-
TEJILHOTO OIpene/IeHUs IIponaHoia-1, -2 — MapKepoB
paka Jierkoro [6]. Psam myOGaukalimii HOCBSIIIEH CO-
3MAaHUI0 Pa3JIUYHBIX TUOKUX JaTYUMKOB, KOTOpPHIE
UMUTUPYIOT KOXY U ee MopluuHbl. HannpuMmep, usme-
HEeHME MPO3PAaYHOCTU U COIPOTUBJICHUS MOJIUIME-
TUICUJIOKCAHOBOI TUIEHKM Ha OCHOBE MHOTOCJIOM-
Hoit HaHonpoBoIOKU (NW) Ag (AgNW)/SiO, no3Bosns-
eT chopMHUpOBaTh AMHAMUYECKWII OTBET Ha MHapbl
3TaHoJIa, TOJYyoJia, alleToOHa, (hopMabaeruaa U MeTaHO-
JIa M3-3a UX pa3IMIHOM CIIOCOOHOCTU K HaOyxaHUIo [7].
HanbGonee O1m3KuMM 110 METONOJIOTHH SIBIISTFOTCST pa3-
paboOTKM HAHOCTPYKTYPUPOBAHHBIX TUIAT(OPM, Maccu-
BOB JIATYMKOB Ha KJICIKOI1 ITOBSI3Ke JIJIS CKAHUPOBAHMSI B
pexXrMe peajbHOro BPEMEHHU BbIIOXA KOXM B OIIpee-
JICHHBIX TOYKAax Ha TUIeYe W TPyAU U BBIACICHUS C
MIpUMEHEHHEM MCKYCCTBEHHOTO MHTEJIJICKTA CIy4aeB
C BBICOKUM COZIE€pKaHMEM KMCJIOT, TOJIyOJia, METHI-,
STUJILIMKJIONPOIIaHa, IPYyTUX COSAMHEeHU, 00pa3yto-
IIMX MATTEPH JIETY4YEeTro BhIAOXa KOXU MpPU TYOepKy-
nese [8].

Harr kKojiekTuB MHOTO JIeT paboTaeT Hal Ipo-
071emMoil 000CHOBaHUSI BO3MOXHOCTH TIPUMEHEHUS
XUMHMYECKUX CEHCOPOB Ha HAaHOCTPYKTYPHBIX MaTe-
puaax mist pa3paboTKM MOPTATUBHBIX TMATHOCTHYEC-
CKUX YCTPOMCTB MEPUOANYECKOTO aHaINU3a JeTydero
Mpoduisi KOXU IS YCTAHOBJIEHUSI OTKJIOHEHUI OT
HOPMAaJTLHOTO COCTOSTHUST paOOTHI OPTAaHOB U CHCTEM.

IpennoxeH 1 ob6Ccy:KmaeTcsl B 3TOi paboTe MHHO-
BAlIMOHHBIN TMPUOOP Ha OCHOBE OIHOIO CeHcopa
(6rocKaHep COCTOSIHUSI W 3[I0POBbsl), KOTOPHI1 3a
30—80 ¢ xoHTaKTa ¢ KoxXeit (0e3 HapylleHus ee 1e-
JIOCTHOCTH) CKaHUpPYeT JIeTy4rue COeAMHEHUsT opra-
HUYECKOI (CIMPThI, KETOHBI, aJIbACTUIbI, KMCJIOTHI,
aMMHBI) M1 HeopraHn4Yeckoi (Boga, aMMuraK) Ipupo-
Ibl. B mporpaMmMHOM oGecriedueHuM mpudopa B pexKu-
ME peaJibHOTO BpeMeHU 00pabaThIBAIOTCS IOTyYeH-
HbBI€ pe3yJIbTaThl M BLIBOAUTCS BepOajibHas U 4MC-
JIeHHas OlleHKa MPUYUH U CTEIIeHU OTKJIOHEHUS OT
YCJIOBHOI1 HOPMBI 3[I0POBBSI.

Llenp paboThl — OLIEHKA BO3MOXXHOCTH IIPUMEHEe-
HUS €AUHUYHOIO CEHCopa Ha OCHOBE IbEe30KBaplie-
BOI0O pe3oHaTopa OOBEMHBIX aKyCTUUECKUX BOJH C
TBEPAOTCIAbHBIM HAHOCTPYKTYPUPOBAHHBIM IMOKPHI-
THEM Ha OCHOBE T'MIpPOKCHAanaTuTa ISl OLEHKHU CO-
CTOSTHUMSI IIPOLIECCOB B OpraHu3Me, a TaKKe BO3MOXK-
HOCTHU JETEKTUPOBAHMUS HECKOJLKHUX JICTYUYUX OMO-
MapKepOB B CMECH I10 €T0 CUTHAJIaM.

OcHoOBHag 3a7a4ya UCCIeA0BaHUS — aHAJIU3 COCTa-
Ba JIETKOJETYYMX COCIWHEHUI OuoIpod u camoit
OOJIBIION, TMHAMUYHO MEHSIOIIEHCSI, HEIPEPHIBHO
oTpaxalollleil COCTOSTHUS OpraHu3Ma M IPoLeCcCOB B
HeM NpoOBI — KOXM 4dejioBeKa. PaHee ycTaHOBJICHBI
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YPOBHHU BBIIEJICHUSI aMMMaKa, MPOIYKTOB OKMCIIE-
HUSI CIUPTaA, BOABI, aMUHOB [9], KUCIIOT, IPYTUX CO-
equHeHuit [10], BblOeasIEMBIX 4YEJIOBEKOM 4epe3
Koxy [11], kpoBs [12], ToT, MOy [13], BBIOBIXaeMBIit
BO31yX [14], KOTOpbIE B3SITHI 32 OCHOBY IIPU MOJEJIN-
pOBaHUM SKCIEPUMEHTOB C MHAWUBUAYaIbHBIMHU I1a-
paMHM oOpraHWYecKmx OmomMonekyin. WMs3buparensb-
HOCTb JE€TCKTUPOBAHUSI MOJIEKYJ] MBI CBSI3bIBAaEM C
MIPUPOAON HAHOCTPYKTYPUPOBAHHOIO COpOEHTa Ha
MOBEPXHOCTH ceHcopa. AnddepeHumanns mmpu nma-
THOCTUYECKOM OlLIEHKEe IO CUTHaJIaM CeHcopa Ha KO-
XKe CBsI3aHa C IIpUMeHeHMeM 30H 3axapbuHa—Iema
[15—18]. DTk mocTymHbBIC, MpenCcTaBUTEIIbHBIC YIaCT-
KU KOXU CBSI3aHBI ¢ PabOTOM OTASIbHBIX OPTAHOB U
CHUCTEM, II03TOMY IIPEAIIONIOXIIN, UTO COCTaB JIETY-
yero nmpoduiis Ha HUX MO3BOJUT OLIEHUTDH CTaOMIIb-
HOCTb (DYHKLIMOHUPOBAHUSI OPraHOB XEJIyIOYHO-
KMIIIEYHOIO TpaKTa, CEepACYHO-COCYIUCTOI CHUCTE-
MBI, OOIIIMIT YPOBEHb CTpecca B OpraHU3Me.

OKCITEPUMEHTAJIbHAA YACTb

XapakTepucTuka npuoopoB. MMKPOKOHILIEHTpa-
LIUK JIETYYUX MOJICKYJI, BBIASISIIONINXCS KOXeit, ne-
TeKTUPOBAJIM TMbEe30CEHCOPAaMM Ha OCHOBE HaHO-
CTPYKTYPUPOBAHHOTO copOeHTa Ha MHOTOKaHaJb-
HbIx HaHOBecax MCNanoW-PQ (OOO “Cencopuka —
Hosrle Texnonorun”, Poccus) [19] ¢ Bocembio pa-
00YMMU KaHaJIaMU U Ha 9KCIIEPUMEHTAIbHOMN Monenn
OrocKaHepa 3010pOBbsI C OMHUM KaHajioM ScanBio-1 [20]
(000 “CEHCHHO”, Poccust). J1is1 M3roTOBIICHUS
MbE30CEHCOPOB MPUMEHSIIN Mhe30KBapIIeBbIE pe30HA-
Topbl (IIKP) 00BbeMHBIX aKyCTMYECKHUX BOJIH (Macc-
qyBCTBUTEIIbHEIE, AT-cpe3a) ¢ 6a30BOi YaCTOTOM KOJIe-
OaHms KBapueBoi mmacTuHbI 7.0—15.0 MI11, cepedpsi-
HBIMU 3JIEKTPOJAMU IUAMETPOM 3—5 MM, pa3HbIX MPO-
n3pomuteneit (OAO “IIne3o0”, OO0 “Ksapu”, 3A0
“OTHA”, Poccus).

MHorokaHaJbHbICE HAHOBEChHI M OOHOKAaHAaIbHBII
aHAJIN3aTOP CBS3aHbl C WHAWBUIYAIbLHBIMU IIPO-
rpaMMaM¥ [JJisl PEerucTpaliiy M3MEHEHUsI 4acTOThI
KoJiIeOaHUSI M MpU IIepecyeTe COOTBETCTBEHHO ITPU-
KpeIIeHHOI Macchl COPOMPOBaHHBIX MOJIeKYI. [Tpo-
rpaMMbl O0OECITIeUMBAIOT TEPBUYHYIO PErucTpalnio
CUTHAJIOB C PE30HATOPOB B PEXMME peajlbHOro Bpe-
MeHM ¢ maroMm 1 ¢ m paspemenuem 1 I,

MN3MeHeHure 4acTOThl KOJIeOaHUI KBapLIeBOI Ij1a-
ctuHbl (—AF;, T11) npsiMo MponopLUOHaIbHO Macce
Momudukaropa (copbeHTa) 3a cUeT aacopOoLMKu Ha
Hell mapoB aHAJIUTOB. DTa 3aKOHOMEPHOCTb MO3BO-
JISIeT yCTaHABIUBATh MPSIMble CBSI3U KUHETUKU COPO-
LIMU (CKOPOCTb U3MEHEHHSsI CUTHaJIa), MacChl aJIcop-
OMpOBaHHBIX MOJIEKYJ (BEeIMUMHA CUTHAJIa CEHCOPA)
C UX TIPUCYTCTBUEM, TIPUPOAOI 1 KOHILIEHTpalueli B
BBIIOXE KOXM.

PexxyiMm namepeHust Ha Ouonpooe: MoJIHOE BpeMs
(LMK u3MepeHus) cocTaBisieT 160 ¢ Ha OITHOM
ydyacTke MNoBepXHOCTU Kkoxu. Ilocie oKoHuyaHus
Ne 8
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Puc. 1. Cxema usmepenwsi (a) u poto npubdopa ScanBio-1 (6) mpu aHaM3e BbIICICHUI KOXH.

LMKJIa MOXXHO cpa3y NePEeXOIUTh K IPYTroil TOUKE VI
MOBTOPUTH U3MEPEHNE B BLIOPAHHOI. AKTUBHAsI Ha-
rpy3ka (KOHTaKT npubopa ¢ Kkoxeit) cocrasiseT 60 c,
Jajiee CJIeIyeT caMOIIpOU3BOJIbHAS IeCOpOLMs B Te-
yeHune 100 ¢, BO BpeMst KOTOPOI MPOMCXOIUT BOCCTa-
HOBJICHHE CEHCOpA.

Ha mHorokaHaJlbHBIX HaHOBECax, OCHAIleHHBIX
TepMETUYHOIN SYeiiKoil m3 (Toporuiacta 00bEMOM
140 cM3 ¢ OTKPBITBIM BXOIOM IS (PPOHTAIBHOTO BBO-
Jla TTapOB OT aHAJIM3UPYEMOM TIPOOKI I UHIUBUIY-
aJIbHOTO COCIMHEHMS, M3y4aJIi COpOLIMOHHEIE CBOI-
CTBa HAHOCOPOEHTOB, OLIEHWBAJIMU CTAOMIBHOCTb U
BOCIIPOM3BOJIUMOCTDb OTKJIMKOB CEHCOPOB M3 OTHOM
WY pa3HbIX TapTtuii. Aueiika aHaauzaTopa ScanBio-
1 c OIHUM CEHCOPOM MMeeT 00BeM 5 cM>, cxema U
npuOOp I AETEKTUPOBAHMS MOJIEKYJI, BBIICISIEMbIX
KOXXeM, TIpeacTaBieHbl Ha puc. 1.

BBIXOmHBIE CUTHAJIBI ITbe30CEHCOPOB — M3MEHEe-
HUe 4acToTbl kojebanuit (—AF;, 1) mpu cop6-
1IUW/AeCOPOIIUM JIETKOJIETYIMX BEIIeCTB C IIaroM B
1 ¢ B Buae xpoHouyacToTorpamm (—AF, = f(T), tne T —
BpeMsI U3MEPEHMST ), MAaKCUMAaTbHBIE CUTHAJIBI IThe30-
ceHcopoB (—AF,,,,, ['1). DTo Haubosiee nosHas peru-
cTpupyemasi XapakTepucTHKa M HauboJjiee MpOoCToit
W3 PACCYUTHIBAEMBIX TAPAMETPOB COOTBETCTBEHHO.

Jl1sg pacyeTa mapamMeTpoOB COPOIINNU JIETKOJICTYINX
COCIVMHEHUIN MPUMEHSJIM KUHETUYECKUI aHaJIUTU-
YeCKMiT cuTHaII ceHcopa —AF;, T11, dukcupyeMsrii B
pa3Hble MOMEHTBI BpEMEHU TIpU HArpy3Ke (KOHTAKTe
¢ Koxeii) u 6e3 Hee. COOTHOILIIEHUSI TAKMX CUTHAJIOB
XapakKTepu3yioT 1udPy3uio BOIbl, OpTaHUYECKUX CO-
eIMHEHUI OT MOBEPXHOCTHU KOXU K CEHCOPY U CKO-
pOCTb copOLMM Ha ¢da3e copOeHTa.

HoBble oTHOCUTEIBHEIE InmapamMeTpbl MUKPOB3BC-
HIMBaHUA paCCUYUTHIBAIOTCA IO XpOHOYAaCTOTOIrpaMMaM
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cpasy IocJie U3BMEPEHMs B IIPOrpaMMHOM OOeCIIeYeHUU
npubopa ScanBio-1 (HSMELLSOFT) [21].

MoaugukaTop 3/eKTPOI0B Nbe30KBAPIEBLIX Pe30-
HaTopoB. B xauecTBe MonudukaTopa IpuMeHIn ga-
3y HaHoruapokcuamnaTturta (I'A), HaHeCeHHYIO Ha Mo~
BepxHOCTh 3jiekTpomgoB ITKP maccoit 2.0—4.0 MKT.
Hanoruapokcuanarutr Cas(PO,);OH nonyuyanu no
30J1b-TeJib MeTonuKe [22]. ITpUTroTOBUIN HECKOIBKO
MapTuii cCopOeHTa B pa3HOE BpeMsl U3 pa3HbIX ITapTUi
peareHToB. Pazmep 4yacTuil KOHTPOJIMPOBAIU TYypOU-
JIUMETpHUeil alleTOHOBBIX M M30MPOMNAaHOJbHBIX CYC-
neH3uii. HaHoruapokcuamaTur sIBIsSIeTCSI COBMECTH -
MBIM C OMOJOTMYECKMMU TKaHSIMU MaTepHaJiOM,
OOBSICHUMBI €r0 0COObIE COPOLIMOHHBIEC CBOMCTBA 10
OTHOIIIEHUIO K JIETKOJIETYYMM OMOMOJIEKYJIaM, KOTO-
pbie BBIASISIOTCS B MpPOILecce XM3HEACITEeIbHOCTU
XKUBBIX opraHu3MoB. PaHee moapoOHO wu3ydyeHa
copOLMS MapOB MHAWUBUAYaIbHBIX COSAMHECHUIA 1 UX
cMeceif Ha das3ax ['A pa3Hoit Macchl: CIUPTHI anrda-
tnyeckue C,—Cs HOpMaJIbHOTO U U3OMEPHOTO CTPO-
€HUSI; KeTOHBbI (alleTOH, METUJISTUJIKETOH), (EHOI,
aMMHBI JIMHEWHbIE U LUKIWYecKue (MeTWJIaMUH,
IUATWIAMUH, LIUKIONEHTWI-, TeKCHUI-, TeNTU-
amuHbl), C;—Cs-Kucnotel anudaTuieckue; xJiopo-
dopmMm, ankunaueratel C,—Cs, alleTaabAeruI, aMMu-
aK, Boja — Ha cerogHsiuHuii geHp 60 BeniecTs [23].

Metoauka u3mepenus. /i1 U3MeHeHUsI, peryin-
POBAHUS YYBCTBUTEIILHOCTU U CEJIEKTUBHOCTU MUK-
pOB3BEIIMBaHUs TTAPOB OPraHMYECKUX BEIIECTB Ha
BJIEKTPOIBI MMhe30KBAaPLEBOrO pe30HaTOpa, 00e3K1-
pEHHBIE alleTOHOM WJIM XJIOPOMOPMOM, HAHOCWIU
¢a3bl copbeHTa 13 alieToHoBoM cycrieH3uu (0.5 T pa-
3p1/10 MJT), CTAOMIM3UPOBAHHOM B YIbTPa3BYKOBOM
BaHHe [23] myTeM BBIIEpPKMBAHUSI PE30HATOPOB B
Hell B TeUeHUEe HEKOTOporo BpeMeHu. Maccy a3z IT'A
B OIITUMAJILHOM JUAIIa30He OT 2 10 4 MKT Bapb1UpOBa-
JIV IyTeM U3MeHEeHUSI BpeMeHU 3KCIO3UIIUN pe30Ha-

2023
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Puc. 2. TuninuHblie BUIbI BHIXOJHOTO CUTHAJIA OJHOTO CEHCOPa B OTKPBITOM siueiiKe JeTeKTUPOBaHUS HaJl KOXKei Il COCTOSI -
Huit: HopMma (), crtasMm, ctpecc (2), BocriasieHue (3), cuiibHOE Bo30ykaeHue (4).

Topa B cycrieH3uu (ot 5 1o 15 ¢). CBoOOmHBII pacTBO-
puTeb YIUISUIM B CyluMabHOM 1Kady (40 MUH mpu
temreparype oT 50°C). TunmuHble BUIbI BEIXOTHBIX
KPUBBIX CEHCOpa Ha XOJIOCTOM XOIy M Hal KOXeu B
pa3HBIX COCTOSIHUSIX 4YeJOoBeKa IMpeACTaBICHBI Ha
puc. 2.

Ilo 3HavyeHMSIM (DYHKIIUK B OINpENeICHHBIE MO-
MEHTBHI BpeMeHHU (IMCKPETHBIC 3HAYESHUSI U3BMEHEHUS
YacTOThI KOJieOaHUSI CEHCOpPa) pacCUMThIBAIU KUHE-
THYEeCKUEe TapaMeTphl 3¢ GEKTUBHOCTH TIpoIecca B
IBYyX KOHKPETHBIX TOYKaX a/T;/T,), KOTOPbIE MOKa-
3bIBAIOT, BO CKOJIBKO pa3 CKOPOCTh COPOLIMU B TOUKE
T, O0JIblIe/MEHbIIIe CKOPOCTU COPOLIUU B TOUKE T,.

PE3VJIbTATbBI 1 UX OBCYXIEHHUE

‘YipagsjieHHe OCHOBHBIMHM CBOMCTBAMM IMbE30CEHCO-
poB. IJIs1 eTMHMYHOTO CeHCOopa KaK 2JIeMEHTa ra3o-
aHaJaM3aToOpa U M3MEPUTESbHBIX 3JIEMECHTOB “3JIeK-
TPOHHBIX HOCOB” HE MpPEINOojaraeTcss BO3MOXHOCTh
OQHOBPEMEHHOIO AETCKTUPOBAHMS MHOTUX KOMIIO-
HEHTOB. BaXXHbI CeJIEKTUBHOCTh U YyBCTBUTEIBHOCTh
K KOHKpPETHOMY Ta3y WM Kjaccy coenyHeHmnii. Ecim
JIETaJIbHO PacCMOTPETh (PM3UKO-XUMHUYECKIE OCHOBBI
(GYHKIIMOHMPOBAHUSI MaCcC-4yBCTBUTEILHBIX CEHCOPOB
(ITbe30BeChl COPOLIMOHHOIO TUIIA ), MOXKHO ITOITBITATHCS
110 MOJHOM BBIXOAHOM KPUBOI MbE30CEHCOPA PEIIUTh
3aa4y CEJIEKTMBHOTO IETEKTUPOBAHUS OTJIEILHBIX
ra3oB B CMECH IIpU COBMECTHOM IPUCYTCTBUM U3-3a
pa3IMYHOTO BKJAaJa MX B copbiumio. B aTtom ciyyae
MaKCUMaJIbHO€ M3MEHEHME 4YacTOThl KoJjieOaHUiA
KBaplLICBOM IUIACTUHEI IIPU Harpy3Ke mapaMy OTHO-
CUTEJIbHO MCXOTHOTO CTAa0MIbHOTIO YPOBHs (0a30BOI
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JquHun), —AF,,,,, T11, He HeceT MOoJHOW aHATUTUYE-
CKOM nHbOopMalum, XOTs TPAAULIMOHHO MPUMEHSET-
Csl BcUCTeMax “aJIeKTPOHHBINM HOC” 1711 peIleHMsI 3a-
J1a4 KjlaccuUKaLUU CIOKHBIX CMeCeil COeIMHEeHUIA.

AHaUTUYECKNE XapaKTEPUCTUKHU CEHCopa Oorpe-
JIEJISTIOTCSI MHOTMMU TTapaMeTpaMy, HO OCHOBHOI U3
HUX — COpOLIMOHHEIE CBOiicTBa MomuduKaTopa 1mo-
BEPXHOCTH 3JIEKTPOIOB IThe30KBAPILIEBOIO PE30HATO-
pa. [TonuMepHBbIe TIJIEHKH, KOTOPBIE IITUPOKO TTpUMeE-
Hstiuch 11t mogudukanyu ITKP 10—30 net Hazan, B
CUJIy CBOEI IPUPOIEI UMCIOT OOJIBIIYIO EMKOCTh, HO
HU3KHE CEJICKTUBHOCTb Y YyBCTBUTEIILHOCTD, a TaK-
Ke 3HaYUTeJIbHOE BpeMs JIAaTeHTHOTo mepuona [24].
I1pu nmepexone K TBEpAOTEIbHBIM COPOSHTAM, HAaHO-
CTPYKTypaM M HaHOMaTepHajaM 3TH XapaKTepUCTU-
KM YaCTUYHO ObUIM YJIYYILIEHBI U OTEPSUIN aKTyalb-
HOoCcTb. Tak, HampuMmep, IIPUMEHEHHUE YIJIEPOTHBIX
HaHOMAaTepuajaoB (OOHOCIOMHBIX, MHOI'OCIOMHBIX
HaHOTPYOOK, (pyIIepeHOB), HEOPTAHMYECKMUX COJIEI
TTO3BOJIMJIO TIEPENTU OT 3aKPBITHIX STYCEK NETEKTUPO-
BaHMS K OTKPBITBIM, ITOBBICUThH CTAOMIBHOCTh 0a30-
BBIX IUHUI U CHU3UTSH 1IyM [24]. Camble IIaBHbIE 10-
CTOMHCTBA HAHOMATEPHUAJIOB — HUCII0JIb30BaHME B Ka-
yecTBe (paKTopa B3aMMOIEHCTBUS C aHAIUTAMU He
TOJILKO XMMMYECKUX OCOOCHHOCTE CTPOeHUS U Ha-
JIMYUS OTIpeAcIeHHBIX (DYHKIIMOHAIBHBIX TPYII Ha
IMOBEPXHOCTH, HO U BO3MOXXHOCTHU BapbUPOBaTh pac-
IpeaeieHue Me30- M MHUKPOIIOp. DTO IT03BOJIMIIO
cIenarthb OOJBIION CKa4OK B 00J1aCTH ITPUOOPOCTpOE-
HUSI Ha OCHOBE OIHOIO/HECKOJBKHUX ITh€30BECOB.
CrenyoimuM 3TarioM CTajl TpaagulLMOHHBIN TToA00p
HAHOCTPYKTYPUPOBAHHBIX a3, oOecleunBaroIInX
BBICOKME YYBCTBUTEJILHOCTb, CEICKTUBHOCTD, IJIV-
Ne 8
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TeJIbHOE€ BpeMsl aKTUBHOM OSKCIUIyaTalluM Haxke B
YCJIOBHO arpeCCUBHBIX 11 MOoaudUuKaTOpa YCIOBU-
ax. st penreHus: 3a7a4v BHICOKOYYBCTBUTEIHLHOTO
duKcupoBaHUS MU3MEHEHUST MAJIBIX KOHIIEHTpAaIWii
JIETKOJIETYYMX MOJICKYJT — IIPUOPUTETHBIX METaOOJIM -
TOB OOMEHHBIX IIPOLIECCOB B OpraHM3Max 4YeIOoBeKa
U KMBOTHBIX — HEINOCPEICTBEHHO Han Ouo-
npobamMu pa3HoW mpupodbl (Cau3b, Moya, IpPyrue
BBIACICHMSI) TPEOYIOTCS TTIOKPHITHUSI, XapaKTepU3ylo-
LIMeCcsd BBICOKMMMU SKCIUTYaTALMOHHBIMU XapaKTepu-
ctukamu [25, 26]. Oco6blil UHTEPEC BBI3LIBAET 3a1a-
ya OIpEIae/ICHUSI MOJIEKYJI, BBIACISIEMBIX KOXKei,
KOTOpHIE B PAa3HBIX COUYETAHUSX U KOHIEHTPaLMSIX
MOTYT OTpaxkaTb KaK HOpPMaJIbHbIE, TaK U MAaTOJIO-
ruyecKye MpoLEeCChl B OpraHax M CUCTeMaxX OpraHu3-
Ma — CIIMPTOB, albACTUA0B, KETOHOB, KUCJIOT, aMU-
HOB, aMMUaKa, BOJIbl, TPOAYKTOB pacrnaga TOpMOHOB
HOPMAaJIbHOTO M ILIMKJIMYECKOIOo CTpOeHusI. MHOTro-
YHUCJICHHBIMU UCCIIEIOBAHUSIMU JOKA3aHO, YTO JIETY-
yre OMOMOJICKYJIBI OTPaXKaloT 0COOEHHOCTH MeTabo-
JIMYECKMX MPOLECCOB U SIBIISIIOTCS OoJiee MHPOpMa-
TUBHBIM TIACIIOPTOM OpraHU3Ma 4eloBeKa, 4YeM
reHom [27].

Panee o00ocHOBaHBI COPOIIMOHHBIE CBOMCTBA (a3
Ha OCHOBE HAHOCTPYKTYPHUPOBAHHOTO TMAPOKCHUANa-
TUTA U €ro TIpUMEHEHNE B KaueCcTBe MoauduKaTopa
MMbEe30CEHCOPOB, TO0Ka3aHa ero COpOLIMOHHAsT aKTUB-
HOCTb IO OTHOILIEHMIO K JIETY4MM OMOMOJIEKYJIaM
KaK €CTeCTBEHHBIM MPOAYKTAM KU3HEIEATeIbHOCTH
KUBBIX CUCTEM: MUIIEBBIM ITpomyKTaM [28], 6uorpo-
0aM KMBOTHBIX, 4yeyioBeka [29, 30]. BappupoBaHue
MacChl HAHOTUAPOKCHUATIATUTA Ha 3JIEKTPOJAX Mbe30-
pe3oHaTopa MO3BOJISIET U3MEHSTh HE TOIbKO YYBCTBU-
TEJILHOCTh MUKPOB3BEIIMBAHUS, HO U CEJICKTUBHOCTD
M0 OTHOIIEHUIO K cMecH coeanHeHmii. [Tonck kaue-
CTBEHHBIX XapaKTEPUCTUK MUKPOB3BEIIUBAHUST (MIEH-
TU(PUKALMOHHBIX NapaMETPOB JUISI OTAEIbHBIX aHAI~
TOB) TTO3BOJISIET PEIIaTh 3aJa4YM ITO PACITO3HABAHUIO OT-
JIEJIbHBIX MOJIEKYJI WU TPYyNIl OJM3KUX MOJIEKYT B
cMmecu 0e3 pasaeseHusI.

NndopMaTHBHOCTD BBIXOIHBIX KPHBBIX CEHCOPOB.
OCco0GeHHOCTH B3aUMOJICHCTBUS C pa3HBIMU 1O MPU-
pole mapaMu M3 (poOHTa CMEcu paccMaTpuBaiv
TOJIBKO B CTAaTUYECKUX YCIOBUSIX, KOTAA BEIIECTBA U3
Mpo6bI AMGMOYHIUPYIOT K CEHCOPY, B3aMMOIeCTBY-
0T ¢ MOAU(DUKATOPOM U AECOPOUPYIOTCSI C TTOKPbI-
THUSI CAaMOTIPOU3BOJIBHO, 0€3 yJacTus ra3a-HOCUTEIS.
Cratuyeckue ycioBusl (PPOHTATBLHOI MoaaYy aHAIU -
3MpPyeMOil CMECU B OKOJIOCEHCOPHOE MPOCTPAHCTBO
MO3BOJISIOT TPOSIBUTHCS WHAMBUIAYAJIbHBIM CBOM-
CTBaM MOJIEKYJl C YYETOM MX CTPOEHMS, Pa3MepoB,
JIETYYeCTU U KOHLIEHTpaluu B cMecu. JIJist perieHus
AHAJIUTUYECKHUX 3a/7a4 OLIEHUBAJIM HEPABHOBECHYIO
COpOIINIO ¥ PABHOBECHYIO IECOPOIINIO TTapoOB Ha (haze
MoaubUuKaTopa ¢ MOCEKYHAHOUW perucTpauueil us-
MEHEHMS YacTOThI KoJieOaHUs KBaplieBOU MJIaCTUHBI
(puc. 16). B cucteMe c pa36aBIeHHBIMU CMECSIMU Ma-
pPOB U MaJibiIMi MaccaMMi MOAU(UKATOPOB 3JEKTPO-
noB ITKP mpeoOpa3oBarens (KBapiieBasl IIacTUHA)
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(GYHKIIMOHMPYET YCTOMNYNBO W CUTHAJI MaJIO 3aIlTyM-
JIeH, TO3TOMY JIIOOble BOCHPOMU3BOAUMBIC M3MEHE-
HUSI XpPOHOYACTOTOTPAMMBI 3a ITOJTHOE BpeMs copO-
MU —IeCOPOIIMY TTapoB HECYT aHATUTUUECKYIO MH-
¢dopmalrio ¥ MUHUMAaJIbHO CBSI3aHBI C 3JIEKTPOHHOM
(MUKpoOCcXeMbl) U (pu3mdeckoil (pa3Mepsl 1 O0azoBast
JacToTa KojaeOaHWi1) COCTaBISIOIINMI CUTHAJIA TThe-
30ceHcopa.

BpeMms Harpyskm ceHcopa ImapaMu BEIOMpaeTcs ¢
YYETOM:

1) yCTOMYMBOCTH HPOOBI: KMBBIE MPOOBLI aHAIM-
3UPYIOTCS B TeueHUe He 0osee 1—1.5 MUH, B TO BpeMs
KakK II0JIMMEpPHBIE, HAIpUMED, OT 2 MUH;

2) KOHLEHTPALIMM HATUBHBIX JIETYUYMX KOMITOHEH-
TOB: YeM MEHbIlle KOHLIEHTPpALIUsI, TEM MEHBIIIE Bpe-
MsT (PUKCUPOBAHUSI COPOLIUM U3-3a UX OBICTPOIL ca-
MOMNPOU3BOJIBHOM IeCOPOLIMU C ceHcopa U, HaIpo-
TUB, 4YeM OOJIbllle KOHLICHTpAalLlMsl, TeM MEHbIIIC
BpeMsI KOHTaKTa ceHcopa ¢ TTpo0oit 1j1s1 TIpeaoTBpa-
LIEHUS TIEperpy3Ku pe3oHaTopa;

3) KOHLIEHTpaluU IIpUMeceil MM HOBBIX 00pa3y-
IOIIIUXCS B IIP0OE KOMITOHEHTOB, OTPaKaroIINX Hera-
TUBHBIC WJIN TTO3UTHUBHBIE TIPOLIECCHI B 00BEKTE.

BuHenrnuii BUI XxpoHOYacTOTOrpaMM B ITapax MH-
IUBUAYAJbHBIX BEIIECTB U CMeceli, a TaKxKe HaJl KO-
XKeli OMMHAKOB WM MPEACTaBJICH ABYMSI BETKAMU —
COPOIIMU U IECOPOIIMU, OTINYAIONINXCI CKOPOCTBIO
U3MeHeHUsT curHaiia. [Jist ycTaHOBJIEHUSI 0COOEHHO-
CTH peaKIM OTHOIO CEHCOpa Ha Pa3IMYHbIC KOMIIO-
HEHTBI CMECH Ha BeTKaxX COpPOIINHM U JECOPOLIMI TIPHUMeE-
HEeH MaTeMaTUUYeCKUii airoput™M auddepeHIMpoBaHUS
Y HOPMHMPOBAHUS C YCTAaHOBJICHUEM OTHEIBHBIX yJacT-
KOB, CBSI3aHHBIX C TOCIEI0BATEILHOCTBIO/ IOMUHUPY-
IOl cCopOIMeli aHATUTOB U3 CMECEH.

Bocxongmias kpuBast XOpoIIIO BOCITPOU3BOIUTCS
B OTKPBITOI sTYeiiKe e TeKTUpOBaHUs, TP depeHL-
pOBaHUE ee MO3BOJISIET YCTAHOBUTH CTYIIEHYATHIN Xa-
pakKTep COpOIMM CMECHU BEIIECTB, BBIACISIEMBIX
CJIOXXHBIMM MIpoOaMu. DTOT IIPOLECC He SIBsSeTCs
paBHOMEPHBIM IJ1sI pa3HbBIX aHAMUTOB. DpoHTaTBHOE
IBMIKEHUE TTapOB CIIOCOOCTBYET CAMOIIPOM3BOJILHO-
MY PETryJIMPOBAaHMIO MOMEHTA OOCTIVDKEHUS aHaIUTAa-
MU IOBEPXHOCTH CEHCOpPA 3a CUET Pa3HOM MX JICTy4eCTU
¥ CKOPOCTH BBIIIEIICHUS U3 TIPOOKI B TA30BYIO (hazy. DTH
0OILME MPUHIINITEI IPUMEHWIH 11 0OOCHOBAHMS BO3-
MOXXHOCTHU JeTEKTUPOBAHUS OTAEIBHBIX MOJIEKYJI M X
cMecell OMHUM CEeHCOpPOM 0e3 pa3aeiieHUs].

EnuHUYHBIA CEHCOpP HA OCHOBE HAHOTHAPOKCHAIA-
THTA KaK rasoBblii gerekTop. /IS moOTBepKIeHUS
MPUMEHUMOCTU Tbe30CEHCOpa Ha OCHOBE HaHO-
CTPYKTYPUPOBAHHOTO TUAPOKCHATIATUTA [IJIsl pa3pa-
OOTKM HOBBIX aHAJIMTUIECKUX IIPUOOPOB, B TOM YMC-
JIE IJI1 KOHTPOJISA COCTOSAHUMSA 2KMBBIX CUCTEM, CIICAYET
000CHOBATh CTAaOMIIBHOCTh €T0 CBOMCTB. BaxkHo J10-
Kas3aThb Cleayloliee:

1) BOCIIPOM3BOAMMOCTb COPOIIMOHHBIX CBOWCTB
CEHCOPOB IJII Pa3HBIX MapTUl M MPOU3BOACTB KakK
MMbe30PEe30HATOPOB, TAK U COPOEHTA;
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Puc. 3. IsaMeHeHNe BBIXOTHOTO CUTHAJIA ITbe30KBAPLIEBBIX PE30HATOPOB 63 COPOEHTA C pa3HBIMU 6a30BBIMM YACTOTAMU KOJIE-
GaHus KBapLeBOii MIacTUHbI (F,) IpU KOHTAKTe 1 6e3 KOHTaKTa ¢ Koxeil. Homep psina curHasioB COOTBETCTBYIOT HOMEpY pe-
soHaropa: [IKP| = 8193421 I'u, [IKP, = 15003736 I'u, ITKP3 = 7300 008 I'u, [IKP, = 10002575 T, ITKP5 = 15004 108 .

2) BIMSHME Ha MOJy4aeMylo aHaIUTUYECKYIO MH-
¢dopmalrio 3aBUCMMOCTHU IIymMa U apeiica 6a3oBoit
JIMHUM CeHcopa oT xapakrepucTtuk I1KP;

3) HamEeXHOCTh PETUCTPUPYEMBIX U PACUETHBIX
JMaHHBIX TIhE30CEHCOpa B IMapax JIETyuYMX COeIMHE-
HUI;

4) mpaBUJIbHOCTh MHTEPIPETALIUY COCTOSIHUS Ye-
JIoBeKa (IJ1si ipuMepa) Mo pe3yJibTaTaM IeTeKTUPO-
BaHUSI CMECH JIETYYMX COEIMHEHUM KOXU Mbe30CEH-
copom c TA.

IIpe30kBaplieBble pe30HATOPHI O€3 ITOKPHITHUS
NpPaKTUIECKU HE pearupyroT Ha JIETyIre COeIMHEHUS
KOXW HE3aBUCUMO OT 0a30BO YaCTOThI KOJeOaHUS
KBaplieBO IutacTUHBL. MI3BeCTHO, 4TO YeM OOoJIblle
0Oa3oBast 4yacToTa KOJeOaHWs, TeM BBIIIEC YYBCTBU-
TEeJIbHOCTh MMKPOBECOB ITIpM HArpy3ke IO Macce.
B cityyae 611000BbeKTa KOXM CEHCOPHBI 0€3 Moandu-
KaTOpPOB HEAaKTUBHBI IIPU JTIOOBIX 0a30BBIX YACTOTAX B
nuarmaszoHe 7—15 MTIt. [1pumep xpoHoUacToTOrpaMm
ISITU PE30HATOPOB 0€3 MOKPBITUSI M3 Pa3HBIX HapTHii
TIIpY KOHTAKTe ¢ KOXeH IIpencTaBiieH Ha puc. 3. Ycra-
HOBJICHO, YTO yBEJMYEHUE TeMIIepaTyphbl BO3IyXa B
sJeiike NeTEKTUPOBAHUSI IIPU KOHTAKTe C KOXE C
TeMmieparypoit nopsinka 30—37°C u 3Ha4YUTENbHOE
yBeJIMYeHWe KOHLIEHTPALIMM BEIIeCTB B 3aMKHYTOI
CUCTEME HeE IIPUBOISIT K U3MEHEHMIO OTKJIMKA HEMO-
IUGUIIIPOBAHHBEIX COPOEHTOM pPE30HATOPOB. DTO
3HAYUT, YTO U3MEHEHUSI OTKJIMKA pe3oHaTopa C Mo-
KPBITUEM MOA(PUKATOPpa OIPEIe/ISTIOTCS TOJIBKO 3 -
(GEKTUBHOCTBIO M OCOOEHHOCTSIMU COPOIIMOHHBIX
MPOLIECCOB HAa HEM U HE 3aBUCSIT OT COOCTBEHHBIX Xa-
paKkTepuCTUK TpaHcablocepa. [Ipu 3TOM HET HUKa-
KOI1 CBSI3M 1lIyMa CUCTEMBI IIPY HArpy3Ke U 0e3 Hee C
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ucxomHoi vacrtoroir kKonebanusa IIKP. B Ttaon. 1
MNpeacTaBIeHO U3MEHEeHME YacTOThI KojiebaHus [TIKP
Ha HavaJlbHOM YYacTKe BBIXOOHBIX KPUBBIX, KOLIa
crCTeMa HaXoOAWJIach B XOJIOCTOM PEXKIME.

B cooTBeTcTBUM ¢ ypaBHeHHEM 3ayapOpest yBeJIn-
yeHue 6a30BOif 4acTOThl KojaedaHus oT 7 no 15 MIig
JIOJIKHO MpUBECTU K pocTty oTtkianka I1KP npu pas-
HOIT Harpy3ke (B cpefgax ¢ OMMHAKOBBIMHM CBOMCTBa-
Mu) B 4—5 pa3. OgHako cB3b (KO3OPUILIUEHT KOppe-
gauuu [MupcoHa) Mexay psigoM 3HaueHUit 6a3oBOI
YacTOThl KBaplla U CPeIHUM WU3MEHEHUEM 4YacTOThI
kosnebanust ITKP B xomocToM pexxnMe MUHUMaIbHA
n cocrapisieT 0.8714. Takass cTeneHb KOppeIsun
YKa3bIBaeT Ha MPSMYIO CBSI3b NapaMeTpoB. OueBun-
HO, 4TO TEHAEHIIMS YBEIUYEHUS IITyMa C POCTOM 0Oa-
30BOI YacTOThI KoJieOaHUsl Tbe30KBaplIeBOTO PE30-
HaTopa noJjoxuresibHasi. U3MeHeHus1 curHajia rbe-
30pe3oHaTtopa 0e3 MoauduKaTopa COCTABIISIIOT HE
oosee 1—3 I11 3a 15 ¢, HaxomsITCSI Ha ypOBHE IIymMa
KaK IpU KOHTaKTe ¢ OMOIIPOOOIi, TaK U B OTCYTCTBHE
KoHTakTa. OTcrona ciegyeT MUHUMUMAaJbHBINA BKJIA
COOCTBEHHBIX CBOMCTB IpeoOpa3oBarelisi CUTHaJIa B
M3MEHEeHHE OTKJIMKOB CeHCOpa HaJl OMoIpoodaMu.

HanoctpykrypupoBanubiii 'A pasHoif Maccel Ha
9JIEKTPO/IaX Pe30HATOpa CYIIECTBEHHO YBEJINYUBAET
OTKJIMK CEHCOpa Ha JETYyYME COCIUHEHMS KOXMU.
IIpumMep BBIXOOHBIX KPUBBIX CEHCOpaA IPU KOHTAKTe
U 6e3 KOHTaKTa C KOXeil J0OpoBoJiblla MOKA3bIBAET
(puc. 16), 4TO M3MEHEHME YaCTOThI KOJIEOaHUS TIpU
Harpy3ke 1 IIpy CaMOIIPOM3BOJIBLHOM 1eCOpOILIMHU IO~
cJie U3MepeHUsl MpPEeBhIIIaeT €CTECTBEHHBINA IIIYM B
15—100 pa3. DTo moKa3bIBaeT, YTO U3BMEHEHNE CUTHA-
JIa CEHCOpa SIBJISIETCS PEe3YyIbTaTOM COPOILIMOHHO-Ae-
Ne 8
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Taomuna 1. [peiic 6a30Boit IMHUY MbE30KBAPIIEBBIX PE30HATOPOB C Pa3HOI 6a30BOiT YACTOTOI B OTKPBITO sTUeiike e-

TeKTUPOBaHUs 0e3 Harpy3Ku

Howmep I1IKP
Bpewms, ¢ |1 (Fy = 8193421 I'm) |2 (F = 15003736 I'm)|3 (F = 7300008 I')|4 (F = 10002575 I)|5 (£, = 15004108 Ix)
—AF|, Ty —AF, T —AF;, T —AF,, T —AFs, Ix
0 2 5 3 3 4
1 0 2 1 -1 1
2 0 2 2 0 1
3 0 3 2 1 2
4 1 3 3 2 3
5 1 3 2 3 4
6 1 3 2 2 3
7 1 3 2 2 3
8 1 3 2 3 2
9 1 3 2 2 3
10 2 2 2 3 3
11 1 2 2 2 3
12 1 2 1 2 2
13 1 2 1 3 3
14 1 2 1 3 2
15 1 2 2 3 3
CpenHee 0.94 ~1 2.63~3 1.88 ~ 2 2.06 ~2 2.63~3

COpPOILIMOHHBIX MPOLIECCOB B CUCTEME, CBSI3aHHBIX C
NPUPOION U KOHLEHTPALIMEN JIETYYUX COEANHEHUA,
BBIAbIXaeMbIX Koxel. [Tpn M3roToBIeHNN CEHCOPOB
MPEATNOYTUTEILHO MCHOJIb30BaTh KBaplEBbIe PE30-
HATOPBI U3 OTHOM MapTUU ¢ OJTU3KUMU 0a30BBIMU Ya-
crotamu. CieayeTr yYuThIBaTh BJIUSHUE HA aHATTUTU -
YeCKre XapaKTepUCTUKN CEHCOPOB MacChl MOIMpU-
katopa. HeobxoguMo obecrieduts popMupoBaHUE
¢da3zpl U3 WHAWBUAYATBHOIO AMarna3oHa Macc IS
Kaxxmoro copoeHTa. Takske 00s13aTeIbHOIM SIBISICTCS
cranus oOy4yeHUS W CTaOWJIM3allMM CEHCOPOB IO
CTaHJIAPTHBIM CMECSM WJIU TTapaM WHAVMBUIYaTbHBIX
aHaJIUTOB, KOTOPbI€ BHIOUPAIOTCS B COOTBETCTBUM C
3aJlayaMy aHaIn3a.

CraOWIBbHOCTDh COCTABA JIETYYHX COEAMHEHHIA KOXKH
Kak aquarioctudyeckas uagopmamms. [Tpu ctabuibHON
paboTe ceHcopa HEOOXOAMMO J0Ka3aTh, YTO €ro OT-
KJIMK TIPU KOHTAaKTe C KOXel yeaoBeKa, a Tak>Ke BU/T
XPOHOUYACTOTOIPaMM CBSI3aHBbI C MPOLIeCCaMU B Opra-
HU3ME, C OMOXMUMUYECKUMU PEeaKLUsIMU U UX MPO-
IyKTaMW TpU HOPMaJbHOM  (DU3MOJIOTUYECKOM
(YHKIIMOHUPOBAHUU U U3MEHSIOTCS 3aMETHO MpPU
c0os1X 3TUX mpolieccoB. BaxkHo Takxke OLIEHUTh MO-
BTOPSIEMOCTb CUTHAJIOB ceHcopoB ¢ A u3 pasHbIX
MapTUil TTpy KOHTaKTe ¢ Koxeul. I 3Toro yctaHo-
BWIM BOCIIPOM3BOAMMOCTb CUTHAJIOB CEHCOpa IpU
COpOILIMM JIETYYUX COEOUHEHUIA KOXM Ha JIEBOM
npenruiedbe (puc. 4, IpuMep OOHOIO TOOPOBOJIbLIA).

KYPHAJI AHAJIUTUYECKOU XUMUHUU  Tom 78

Ne 8

OueBUIHO, YTO COCTAB CMECH JIETYYUX COCTUHEHUIM
BO BCEX 3KCIIEpPUMEHTaX ObLI OMMHAKOB, U Pa3INdUsI
B a0GCOJIIOTHBIX CUTHAJIaX CEHCOPOB Ha 60-0ii ceKyHIe
KOHTaKTa IIpruoopa ¢ KoxXeil orpeaessioTcs YyBCTBY-
TEJILHOCTBIO OTAENbHBIX ceHCcOpoB. Pasnuuus mak-
CUMAaJIbHBIX CUTHAJIOB CEHCOPOB B MpPEACTABICHHOM
npuMepe coctapistioT ot 50 mo 250 I, Jlenatsb BEIBO-
bl 00 UBMEHEHMSIX BbIIOXa KOXU M PeaKlMsIX opra-
HM3Ma UMEET CMBICJI TOJBKO JJIsI KOHKPETHOTO CEeH-
copa u uHauBuga. Ha sToM sTame MMeIOT BaxKHOE
3HaYyeHUEe CTaHIApTU3alMsl CEHCOPOB IIPU U3IOTOB-
JIEHUHU, UX TTOBEpKa, oOecIieueHNe TOJIydeH s OIU-
HAKOBOIl aHAJIMTUYECKOM MH(OpMALIMKU IIPU U3Me-
peHun. PaccMoTpuM, HACKOJIBKO KPUTUYHEI TIPOJIE-
MOHCTPUPOBaHHbIE Pa3IN4usl B YYBCTBUTEIBHOCTHU
CEHCOPOB M3 OIHON MapTUU IIPU peELIeHUM 3agad
UIEHTU(DUKALIN BEIeCTB.

Bce BBImEneHUST opraHu3Ma coAepKaT MPOAYKTHI
MeTaboudecKuX MpeBpalleHuii. Jletyune metabo-
JIUTHI TIpECTaBJICHBI B OOJIbIIICi CTEIIEHU B BbIIbIXa-
€MOM BO3/yxe, II0Te, HEKOTOpPbIe — B MOYE, CITUHAJIb-
HoM xuakoctu (tadma. 2). Ilot aBusieTcs mpoayKToM
BbIJIEJIEHUSI IOPAMU KOXU, KaK U JIETy4yle BelllecTBa.
YuuTeIiBasg MpUpoOAy, CTPOEHUE U (PU3UOJIOTHYECKOE
Ha3zHayeHUe KOXMU (Tpekae BCero, Kak camoro 60yb-
IIIOTO OpraHa BbIIEJICHMS ), MEXKIY COCTABOM TIOJISIP-
HBIX JIETYYMX BEIIECTB KOXW M TIOTa CYIIECTBYET
YCTOMUMBAsI KOPPEISILINSI C TOUKHU 3pEeHUST (PU3UOIIO-
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300 Harpyska

250

Pasrpyska

Bpewms, ¢

Puc. 4. BoixonHble KPUBBIE CEHCOPOB C HAHOTUIPOKCHAMATUTOM IPU KOHTAKTE C PyKOii (Harpy3Ka) 100pOBOJIblia B COCTOSIHUM
“HopMa”. ba3oBbie YacTOThl KoJieOaHUSI KBapleBOI IUIATUHBI COOTBETCTBEHHO: ceHcop | (psm 1) = 9990928 I, cencop 2
(psim 2) = 9983403 I't, cercop 3 (psim 3) = 9989444 Iy, cercop 4 (psim 4) = 9972961 I'u, ceHcop 5 (psin 5) = 9988845 I, ceH-

cop 6 (psim 6) = 9991481 T'u, cencop 7 (psin 7) = 9988 549 I

T, KaK U MEXIY COCTMHEHUSIMU, (PUKCUPYEMBIMU
B ITOTE W BBIZOXE, MOYE, CITMHAJIBPHOM KMIKOCTH [2].
B nuteparype Bce yailie MosiBASIIOTCS MyOJUKALIUA O
pa3paboTKe cnoco00B OLIEHKM COACPKAHUS BhIICISI -
eMBIX KOXel JIeTydux OMOMapKepoB C ITOMOIIbIO
MaccuBa ceHcopoB [31]. [IpeumyliecTBeHHO Bce pe-
IIEHWSI HaIlpaBJIeHbI Ha AETEKTUPOBAHHE ITUX CO-
eIWHEeHU B MeCcTax MaKCUMAaJIbHOTO CKOTLJIEHUSI M0~
TOBBIX XeJe3, e MX KOHLEHTpalus 3HAUYUTeIbHAs.
OnHaKo MPeuMyIIeCTBOM ITbe30CEHCOPOB SIBJISIETCS
BBICOKasl YYBCTBUTEIBLHOCTh II0 Macce aacopOupo-
BaHHBIX JIETYYMX COCTMHEHUI, YTO MO3BOJISIET IIPHU-
MEHSITh B Ka4eCTBE 00bEKTa TECTUPOBAHUS YUACTKM C
MUHUMAJILHBIM IIPEACTaBUTEILCTBOM ITOTOBBIX KE-
Jie3, UCKJIIoYasi TaKuM 00pa3oM 3HAUYUTEIbHOE Me-
[Iaolee BIMSHUE ITapOB BOIBI HAa pe3yIbTaThl pac-
MO3HAaBaHUS IPYTUX COCAMHEHUI (MUKpoONpuMeceit
JITY4YUX OpraHuyeckux coeauHeHuit). Iliomanb
TJIOTHOTO KOHTakKTa Ipubdopa ScanBio-1 1 mmoBepx-
HOCTU KOXM oxBaThIBaeT oT 60 1o 80 mop, Mo3ToMy
JMo0bIe U3BMEHEHUS B BBIIEIISIEMbBIX BEIleCTBax Cpasy
M3MEHSIIOT COCTaB BEIIECTB BHYTPU STYSKM JSTEKTU -
pOBaHUSL.

s nokaszarejibCTBa CBSI3M COCTaBa JIETYYUX CO-
eIWHEeHU, BbIAEISIEMbIX KOXel, u (usznonaoruye-
CKMMM MpoLecCaMUu B OpTaHU3ME Ha MEePBbIX ATarax
9KCIIepUMEHTA U3MEPSIIIU MYJIbC, apTepUaIbHOE 1aB-
JieHue, (PMKCUPOBaIU BJIaXKHOCTb JIAIOHEN U TTPOBO-
JIMJIY OTTPOC 1O0OPOBOJIBLIEB 00 OLLYIIIEHUU BOJIHEHUS
WY CTpaxa Iepel IpoLenypoi nsamepenus. Beroop-
ka 150 usmepeHuit nist 10 yeoBek mokasajia pa3Hyro
CTeTIeHb CBSI3U Pa3JIMUHbIX CTAaHIAPTHBIX OMOMETPU-

KYPHAJI AHATUTUYECKOUN XUMUU

YyeCKHMX ITloKazaTejeilt U curHajoB ceHcopa ¢ T'A Ha
Koxe (Tab. 3).

CranmapTHble OMOMETPUKM OpraHu3Ma (J9acTtoTa
CEepICYHBIX COKpAaIllEHUI, CUCTOJUYECKOE apTepu-
aJlbHOE JaBJIEHUE) JIMHEWHO CBSI3aHbI C CUTHAJIaMU
CceHcopa Ha KOXe JIEBOTO MpPeAIyieubs] B COCTOSTHUMN
HOPMBI, OIIPEACISIONIEM YPOBEHb BbIICICHUS Ha-
TUBHBIX JIETYYMX MOJEKyJl. B cocTostHMu cTpecca
(71erkoe BOJIHEHWE, WCITYT) XapaKTep CBSI3W 3HAYM-
TEJIbLHO MEHSIETCSI, YTO TOBOPUT 00 M3MEHEHUU XU-
MUYECKOTO COCTaBa BBIACISIEMbBIX KOXKEN COeduHe-
HUI1. DTO comnacyeTcst ¢ (pU3NOJIorreil peakKluu Ko-
KM U OMOXMMUYECKMMU IIPOLIECCAMU TIPU CTpecce
(U3MeHeHUe auameTpa IIop, IIOBBILIEHUE YPOBHSI
TOPMOHOB, aneToHa). IlomyyeHHBIe pe3yabTaThl J0-
Ka3bIBAlOT YYBCTBUTEJIBHOCTh 1 acKBaTHOCTh peaK-
LIMM CEHCOPA Ha U3MEHEHMSI COCTaBa aHAJIUTOB AaKe
P €CTECTBEHHBIX ((PU3UOJIOTNYECKI HOPMAJIbHBIX)
peaxkumsIx opraHu3Ma.

B03MOXKHOCTh pacno3HABAHMA JIETYYHX OMOMAapKe-
POB oIHMM Mbe30ceHcopoM. Bce BeriecTBa, KOTOpbIE
BBIJIEJISIIOTCSI KOXKEIi, OKa3bIBAIOT BJIMSIHUE HA CUTHAJI
ceHcopa. Ho mipu cTpecce, HanpuMep, HAMOOIbIINIA
BKJIaI B COpPOIIMIO BHOCST TOPMOHBI (aIpeHaJuH U
JIpyrue), IpoayKThl UX pacnaja, Boja. [Ipu oTkioHe-
HUSIX B paboOTe OpraHOB KeJIYJOYHO-KHUIIEYHOIO
TpakKTa M HEPBHOW CHUCTEMBI TakKXe (QUKCUPYETCS
BBIOPOC alleTOHA, ajlbIeTUA0B, IIPU Pa3BUTHUM BOCIIa-
JIEHUSI B pa3HBIX OpraHax — KHCJIOT, aMUHOB, KETO-
HOB [32]. Tlpm 3TOM HIMarHOCTUYECKOE 3HayeHME
MMEIOT OTKJIOHEHUSI OT HAaTUBHBIX COACPKAHUIT Be-
IIECTB B CTOPOHY YMEHBIIIEHMS WM, HA000POT, YBe-
JIMYEeHMsI, a TakKKe MOSBJICHUE BEIIECTB, KOTOPHIE
Ne 8

TOM 78 2023
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Tab6muna 2. [IpuMmepsl JeTeKTUPYEeMBIX B OMonpo0ax JIeTydnx OMOMapKepOB U CBSI3aHHBIX C POCTOM MX KOHIIEHTpaIlU
3200J1eBaHMii, HApyIllIeHUIi (COCTaBIeHO MO0 MaTepuajaM caiiTa U CONpsKeHHbIM MyOoarKalusm [2])

buomapkepsl

Hapyuienust Mmetaboir3ma ¢ MOBBIILIEHUEM
KOHLIEHTpalluy B OMonpobdax

ByranoBas (MacistHas1) KUCIOTA,
Ip-rugpokcuGeH3aIbIeI N,

TeKCaHOH, IEHTAHOH, 1-TUAPOKCHU-2-IIeHTAHOH, CYIb-
¢uabl, renTaHOH, METWILUKIOTEKCAHOJIBI,

n-Kpe30J1, METUJICAIMLIWIIAT, 0-TUMOJI, OYTaHOH, YHIEKAH,
1,3-IMTHOLMKIIOTEKCAaH, TUMMETUATPUCYIbMOUI, TUMETUI-
TpUCYIbhU;

2alleTOH, AMIMAPOKCHALETOH, LIMKJIOTCKCAHOH,, IMKJIONEH-
TAHOH, allETWIALIETOH, 2-METWIIIEHTaHaJb, 4-MeTuia-2(3)-
MEHTAaHOH, 2-TeKCaHOH, FeKaHaJb 1 JIp., aleTaAJIbJAeru,
9TaH, NponaH, aKPUJIOHUTPWIT;

34-amMuHOGYTaHOBAs KMCIIOTa

PaccrpoiicTBo mpIXaTeIbHOI CUCTEMEI (acTMA),
paccTpOCTBO HUKHETO OTAENA KeJTyTOYHO-KHUIIIEYHOTO
TpakTa (KOJOpeKTaIbHbI pak’, si3BeHHblit Konmut? 7,
303UHOMGWIBHBI 330darut” 1%); paccTpoitcTBO NMMYH-

Hoit cuctemsl (CITH/)

3 MeyeHounas sHLEdATONATHS,

3a00JieBaHMe TOJIOBHOTO MO3Ta, XapaKTepusyloleecs
noTepeil GyHKIIMM MO3Tra, pacCTPOMCTBO HEPBHOM
CUCTEMBI

bosie3nb Anblireiimepa, anuiaencus, MEHUHTUT

Aueranpaerus (3TaHalIb)

PaccTpoiicTBO HepBHOII cucTeMBbI (60J1e3Hb AJTbIreiiMe-

pa3); AJIKOTOJIM3M; TICUXUYECKME pacCTpoicTBa (Aempec-
CUsl, aJIKOTOJIbHBIA CUHAPOM, HIM30(MDPEHMS)

®cHo, uHIoM, 6yTaHoi-1, cepoBoIOpOl, YHICKAHAIb,
rernraHajlb, MeTWI-, STUJIMPOIUOHAT (-0yTaHoaT), YKCyc-
Hasi, IPOTIaHOBast U OyTaHOBBIE KUCJIOTHI, 3TAHOJI,
6-MeTHI-renTaHoH-2, MeTWICYIb(haHNIMETaH, STIPOMaHO -
1,rekcaH, renrtaH, yHaeKaH, a3upuiarH, 1-meTuii-4-nponaH-
2-nanmkiorekca-1,4-auen

BocnamurenpHbie 3a001€BaHNS KAIIICYHOTO TpaKTa

4. cuHIpOM pasmpa-

KEHHOTIO KI/IUJC‘-IHI/IK35, neJanaxkus, KOJ'[OpeKTaI[beIﬁI

1 racTpoasodareaibHble paK 1 pedIIOKCHast 60J1e3Hb)

(s13BeHHBI KoJuT, 60y1e3Hb KpoHa

Jlerkue HeopraHuyeckue ra3nl (KUCIOPOMI, a30T, IUOKCULL

yIJIepolna, BOIOPOL), MeTaH %

THOJIbI

OKCHI a30Ta, S-HUTPO30-

[ueTa, pacCTpONCTBO MUILIEBAPEHMUS;
OXUpeHue (apTepualibHas TUTIEPTEH3UST, MeTaboJInue-

CKMIT CHHAPOM), PacCesTHHBI cKi1epo3’

AIleTOH, U30TIPpEeH, METHJTHUTPAT, OKCHABI a30Ta, (hopMab-
NeTU, METaHOJ, 3TaHOJ, alleTAIbICTU]I, alleTOH, U30TIPEH,
MMeHTaHATBIUMETUIICYTBOUITUMOHEH, TTPOITaHOJI-2

CaxapHBbIil Tna0eT, KETOHEMUST

YKcycHast kucyora

Pak nerkux’?, 6onesup KanaBana’,

6ome3Hp Tass-Cakca’, opraHideckast alliueMusi, 3a601e-
BaHMeE KJIEHOBBIM CUPOIIOM, PACCTPOICTBO LIEHTPAIbHOM
HEPBHOM CUCTEMBI

7’8AMMI/IaK, SHHMQTI/IJIEIMI/IH, TPUMETHUIIaAMUH

AJKanToHypusl, HUCTUHO3, PEHUIKETOHYPHSI, CAPKO3U -
HEeMUs, TUPO3UHEMUSI; PACCTPOINCTBO KPOBEHOCHOM U

JUM@PaTUIECKOI CUCTEMBbI; ypeMHUsl, TIOUYeUHast HeJ0CTa-

7,8. S

TOYHOCTD ”°; 203MHOMDMIIBHBIN 330(haruT

9 Cepocoepxallye CoeTuHEHUS (TMMETWI-CYIbdUI,
METUJIMEPKAaIlTaH, 3TUJIMEPKaNTaH)

HapyieHue Metaboim3ma XojlecTepruHa;

GbyHKUNY TTedeHn’

93 1aHoMN (IIPOOYKT IIMKOJIM3a)

Muenonarus meitku MaTKu, 1IeiiHas CIIOHAUIOTUYe-
CKad, MMOsICHUYHAas paaguKyJIoIaTus

HpuMettaHue: BBIICJICHDBI BI)ICOKOCHSI_[I/ICI)I/I‘IHI)IS 6I/IOMapK€pI>I; HaACTPOUYHbIC MHACKCHI COOTBETCTBYIOT COYCTAHUAM 6I/IOMapKCpOB n

3a6OH€BaHI/Iﬁ, TIPU KOTOPBIX UX COACP>KaHME 3aBbILICHO.

KYPHAJl AHAJIUTUYECKOU XUMHUU  Ttom 78  Ne
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Taomuna 3. HaunbGosee cratuctuuecku HagexkHble KoahduIMmeHThl Koppesunu [TupcoHa mist pa3HbIX OMOMETPUIECKUX

rnokasaTtejieit y noopoBoJbleB (n = 100)

CBsI13b ITapaMeTpoB

Koaddunment koppensiiiuu [Mupcona

cTpecc HOpMa
[Mynbc/cucronnueckoe apTepuanbHOE TaBjIeHUE 0.908 0.826
Mynbc/AF,,,y, 11 (JJeBoe mpenrieybe) 0.311 0.982
Cucronuyeckoe aprepuanbHoe gaBieHue/AF,, ., 11 0.624 1.00
(1eBO€ Mpenarieybe)

Tab6auna 4. Bocnpon3BoAMMOCTh pac4eTHOIO KMHETUYECKOT0 MapaMeTpa copoumu 6ensanbaeruaa S(30/60) Ha ceHcope

¢ HaHoruIpokcuanaturoM (n = 16, P=0.95 (o. = 0.05))

No ormbiTa 5(30/60) No onbiTa 5(30/60) No ormbiTa S5(30/60) Ne ormbiTa 5(30/60)

1 0.360 5 0.340 9 0.340 13 0.320

2 0.410 6 0.360 10 0.350 14 0.370

3 0.350 7 0.340 11 0.370 15 0.330

4 0.440 8 0.380 12 0.330 16 0.390

CpenHee Jucriepcus: CpenHekBagpaTUIeCcKoe KoaddunmeHnt
apudmMeTnyeckoe: 62 =0.00101 OTKJIOHEHME: Bapualuu:
0.361 £0.017 o =0.03181 V=2.8.8%
CUHTE3UPYIOTCH NIPU COOAX B METAOOJMYECKUX ITy-  IEJIEHHBIM 00beMOM MPOOBI (Ve = 1—10 MK,

Tsx. B Ta0s1. 2 yKazaHbl (haKTUUECKU MATTEPHBI JIETY-
yux OMOMAapKEepOB pa3IMYHBIX 3a00JIeBaHUII U OT-
KJIOHEHUI1, He CBSI3aHHBIX C TEHETUYECKUMU COOSIMMU.
Cpenu Habopa ceJeKTUBHBIX cMeceli BellecTB (IaT-
TepHHBI 3a00JIcBaHMIi) B Taba. 2 BbIIEICHBI BEICOKO-
crienpuIHBIE OMOMapKePHhl, CBSI3aHHbIE C pa3BUTH -
€M pas3HbIX MaroJioruii. 1jist 060cHOBaHUSI MpUMeEHe-
HMS OOHOIO CeHcopa CJeayeT YCTaHOBUTh
BO3MOXHOCTbD IETEKTUPOBAHUS 110 €r0 CUTHaJIaM Xa-
pPaKTEpHBIX cMeceil WM MHAWBUIYaJIbHBIX OroMap-
KEpOB, BBIIEIISIEMbIX KOXeli. JIJ19 OLleHKM CEIeKTUB-
HOCTH ceHcopa ¢ I'A K MOBBIIIIEHHBIM KOHIIEHTpAIIM-
sIM OHMOMapKepoB HU3ydaM COpOLUI0 MapoB U
YCTaHABIMBAIU IS HUX MICHTU(UKALIMOHHBIC I1a-
paMeTpHI.

Ha npumepe 6GeH3mIaMnHa pacCMOTPEIIN TTOBTO-
pPSIEMOCTh OHOTO U3 KMHETUYECKUX OTHOCUTEIbHBIX
mapaMeTpOB COPOLIMU IIPU CAMOIIPOU3BOJIBHOMI a1 -
¢y3um mmapoB TecT-BellecTBa K ceHcopy. UMutupo-
BaJiy BblaeaeHUe U AU dy3Uio MapoB B SIMEHKY JeTeK-
THUPOBAaHMS ITyTeM BhlACPXKMBaHMS IPMOOpa Hall OIpe-

TabJ1. 4). B KauecTBe OAHOTO U3 TTapaMeTPOB BbIOpa-
m S(30/60) — oTHOIIIEHUE TUIOIIAIEH TTO BHIXOTHOM
KpuBoi1 B nnana3oHe oT 10 mo 30 ¢ u B quama3oHe ot
10 mo 60 c. C pusnyeckoii TOYKM 3peHUST OH MOKAa3bI-
BaeT CKOPOCTb MPUPOCTA MACChI BEIIECTBA WU CMe-
CHM HECKOJIbKMX BEIIECTB MPpU COpOLIMU HA MOAUDU-
KaTtope ceHcopa. YCTaHOBWIM, UTO Bapuailysi 3TOTo
mapamMeTpa il 6eH3anbaeruaa He npeBbiracT 10%.
Bonee mpocThiM TapaMeTpoM, KOTOPBIH OTpaxKaeT
0COOEHHOCTb COPOILIMU U HETIOCPEICTBEHHO paccuu-
ThIBAaeTCsl MO aOCOJIOTHBIM CUTHaJaM CEeHcopa Mpu
Harpyske mrg 30-i1 1 60-i1 ¢, ABIgeTCI KMHETUIECKUIA
napametp a, = —AF(30/60). [Ina pasmu4HbIX IO 4yB-
CTBUTEJILHOCTU ceHCopoB ¢ I'A (pasinuuus B 2—5 pa3)
napametpsl a,(30/60) 1 S(30/60) BbICOKOCTaOUIBLHBI
Y MaJIOBapUaTUBHbI [IJIS1 OMHO U TOM e KOHIIEHTpa-
uuu BellectBa. Huke mpuBeaeHbl 3HaYeHUsI OTHO-
CUTEJIbHBIX MapaMeTPOB COPOLIMU OeH3aIbleruaa Ha
ceHcopax ¢ I'A U3 pa3HbIX TapTUIA.

Howmep cencopa B | ) 3 4 5 6 I'pannirer
naptuu (puc. 4) napaMeTpoB
ar(30/60) 0.62 0.58 0.56 0.56 0.56 0.60 0.59 0.56—0.62
S5(30/60) 0.31 0.30 0.30 0.31 0.31 0.33 0.32 0.30—0.33
JKYPHAJT AHAJIUTUYECKOU XUMHUHU  Tom 78 Ne 8 2023
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Bupycl ONION

IloBEiIeHHAA aKTHBHUCTB opraHa
IILA!I\I(JIJHIIL 0J'.|C3HI>, TEeMIIeparypa

CTb

OLuuuxa HIMEPEHMA, IPOBEPHTE CEHCOD
CHIBHBIH CTpECC, TOPMOHBI

YcTanocTh, yHaIlOK CHJT
BOH HoBmLueHHdﬂ Bllara, OTeKH HOpMa
BOCHaHeHHe

Oﬂaanenne yHKLmH OpraHoB
Hcenyr, nevanp OpMO)KCHHC TOCIIE cTpecca

I1a3M

[ToBrITIEHUE TaBICHUSA

HcTouienne, KpuTHYECKas yCTanocTh
IMocne pu3Hueckoro HANpPHKERHS

Puc. 5. KapTsl paccerBaHUS 4aCTOThI MACHTU(DUKAIIMY TECT-BEIIEeCTB (a) M BepOabHbIX onmucaHuii (0) Mo curHajaaM ceHcopa

C HAHOTUAPOKCHAIIaTUTOM.

IMapameTtp S(30/60) B MeHbIIIEH CTENIEHN 3aBUCUT
OT CTaauu IIPOU3BOJCTBA CEHCOPOB 1 BapbUPOBAHUS
Macchl MoaudUKaTopa Ha 3JIEKTPOIax, TO3TOMY 60-
Jiee HagexxeH. [1o aToMy mapaMmeTpy BBICOKOHAIESKHO
UIEHTU(DULIMPYIOTCI UHAUBUAYATbHO U B CMECU C
IPYTUMU BeIlleCTBAMU ITapbl TUATIIIAMUHA.

Hamu mipemtoxxeHo ot 8 1o 16 pa3jmyHbIX KUHE-
TUYECKUX IapaMETPOB COPOLIUM, KOTOPBIE OTpaKaloT
OPUPOIY M KOHIIEHTPAUI0 KOMIOHEHTOB. OIHaKO
BbICOKOCTIEU(pUIECKUE IISI KaXXIO0ro aHajuTa Iia-
paMeTpbl HAalTH IO XpOHOYACTOTOrpaMMe He ynua-
JIOCh. DTO TaKKe OOBSICHSIETCS IIPUPOIAOI COpOEHTa,
KOTOpPBIN HEe 00pa3yeT 3aMETHBIX CBSI3EM C aHAJIMTa-
Mu. JJ1s TTOBBIIIEHUSI HAIEXKHOCTH pacIioO3HaBaHUS
BEIIECTB B CMECH, B TOM YHMCJIE B BBHIISJICHUSIX U3
Omorpo0O pa3HOI MPUPOIBI, UCITOIB3YIOT COUeTaHUE
HECKOJIbKMX pPacyYeTHBIX MapaMeTpoB. JIjisi Kaxmaoro
napaMeTpa TpaHUIbI 3HAYCHUI ONpene/suid pas-
neabHo Wit 60-Tu TecT-BelecTB. YMCao HagexXHbBIX
rpaHull AjIsd COCOUHEHUI CYIEeCTBEHHO pa3jindyacT-
cg. Hanpumep, mis Harpy3ku napamu B TeueHue 60 ¢
n3 10 pacyeTHBIX KWHETUYSCKHUX ITapaMeTPOB COpO-
LUK BBIAEJICHBI 8 CEJICKTUBHBIX IJIst OyTaHona-2, 7 —
JIJIST alleTOHA U IT0 OMHOMY ITapameTtpy st 20 pa3HbIX
BeniecTB. YTOOBI CyMMHUpPOBaTh ITOJYYECHHYIO WH-
dopMalio ¥ HATJISIAHO OLIEHUTh CTEIIEHb HaaesKHO-
CTH pacno3HaBaHUS OTIEIbHBIX BEIIECTB B CMECH C
MOMOIIIBIO OHJIalH-TeHepaTopa Wordclouds.com, 1o
00J1aKy CJI0B CO3/IaHbl 00J1aK0 TeroB (puc. 5a) U KapTa
M300paxkeHUs IJIsl TECT-BEIIECTB, 10 KOTOPBIM 00Y-
yeH ceHcop ¢ ['A. BenrnunHa n3o6pakeHus c1oBa Ha
KapTe MpOonopLUOHaJIbHA YaCTOTE €ro YIHOMUHAHUS
B HaOOpe HaIeKHBIX KWHETUYECKUX apaMETPOB U C
AHAIMTUYECKOM TOYKM 3PEHUST OMpenesieT n3oupa-
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TEAbHOCTb U HAACKHOCTH PAacIIO3HABAHUSI COOTBET-
CTBYIOLLIETO BellIECTBA B OMOIPOOE ITOM aHAJIUTHYE-
CKOM CUCTEMOIA.

PaHee nokazaHo, UTO BBICOKOHAAEXKHO WUACHTU-
¢GULIUpPYIOTCS TI0 CUTHajJaM CEHCOPOB B MacCHUBE
“3JIEKTPOHHOIO HOCa” BEIIECTBA B CMECH, IJIsl KOTO-
pBIX cpabaThIBAIOT OMHOBPEMEHHO TPU U OoJiee pac-
yeTHBIX MapameTpa [33]. st ogHoro ceHcopa ¢ A K
TaKMM BeIleCTBaM OTHOCSTCS (B IOPSAKE HE3HAYM -
TEJILHOTO YMEHBbIIEeHUS] HaleXHOCTH): OyTaHOJI-2,
alleTOH, 2TaHOJ, MEeHTaHoJ-1, OyraHoa-1, MeTUIIO-
BBIN 3up THOPEeHKapOOHOBO KMUCIIOTHI, BOJa, TPU-
METWIAMWH, MypaBbMHas KMHCJIOTa, MPONaHINAJIb,
alieTajJpeTull, TOpMOH pOCTa, METUJIAMMWH, TeKca-
HOH, OyraHoBas (MacjsiHasl) KMCJIOTa, 3TaHIUAb,
MporaHoj-1, mporaHoi-2, METUJIITUIKETOH, O¢H-
3UJIaMUH, OeH3aIbIer, IM3TUIAMUH, KallpOHOBAast
KHMCJIOTa, aMWJIalleTaT, aMMWaK, MeTWJIOEH3aJIb/Ie-
U, METUJINPOIAaHOH, TUO(hEeHKapOaTbAeruI, Mpo-
naHoBasl KUCJI0Ta, MOPp(hOJINH, 4-MEeTUTIEHTAaHOH-2,
HUKOTHMHOBBIN ajpIeTrua, OyTuialeraT, TPUITUI-
aMUH. BOJILIIMHCTBO 3TUX COENMHEHUWM BXOAUT BO
MHOTHE MNATTePHEI JIETYYMX COEIWHEHMI, KOTOpbhIE
aCCOLMHUPYIOT C pa3HbIMM 3a0ojieBaHusIMH [2, 32, 33]
(Tab671. 2). DTO 3HAYUT, YTO UX TOSIBJICHUE, TIPEBBIIIIEC-
HHEe OWOJIOTMYECKM HOPMAaJbHBIX COIEpPXKAaHWl B
npoOe OymyT HameXXHO 3a(pMKCUPOBaHbI M pacIlO3Ha-
HBIL.

CrenyeT y4uTBHIBaTh U CTEICHb II€pEeKPBIBAHUS
TpaHMII MapaMeTPOB IS MHANBUIYaJIbHBIX BEIIECTB.
C yyeToM 3TOro, Jaxe ABa IOJOKUTEIbHBIX cpaba-
TBIBAHUSI PACUETHBIX KMHETHMYSCKUX IIapaMeTpOB
MO3BOJIIIOT TOBOPUTH O TIPUCYTCTBUU B CMECU TaKUX
BaxKHEUINX OMOMapKepoB, KaK IMKJIOIIEHTUI-, TeK-
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Ta6muua 5. ITapamerpst ay(30/ 60) 15T CEHCOPOB M3 Pa3HBIX MAPTUIA B MapaxX MHIWBUAYATbHBIX COeTUHEHUM (1 = 4)

Mapkuposka DTaHOI AlleTanblerun AlleTOH byranon-1 Bona JInsTuiiaMuH
CEHCOpPOB
CeHcop 1 0.32+0.02 0.46 = 0.02 0.35+0.02 0.49 +0.02 0.46 £ 0.03 0.25 £ 0.03
IMaptusa 1
CeHcop 2 0.36 £ 0.03 0.44+0.03 0.41 +0.03 0.53 +£0.03 0.48 +£0.03 0.30 £ 0.03
IMaptus 1
CeHcop 1 0.36 £ 0.03 0.45+0.02 0.41 £0.03 0.52+0.02 0.51 £0.02 0.27 £0.02
[MapTus 2
CeHcop 2 0.39 £ 0.02 0.45+0.02 0.43+0.02 0.52+0.02 0.50 £0.02 0.25+0.02
IMapTus 2
Cencop 1 0.39 +0.01 0.42 +0.02 0.32+0.02 0.52 £0.02 0.48 +£0.02 0.20 £0.02
IMapTus 3
CeHcop 2 0.36 £0.02 0.41 £0.02 0.33 £0.01 0.50 +0.02 0.45+0.02 0.18 = 0.02
[MapTus 3
CeHncop 1 0.38 +0.02 0.41 £0.02 0.39 +0.02 0.50 £ 0.02 0.42 +0.02 0.17 £ 0.02
IMapTus 4
CeHcop 2 0.34+0.02 0.44 +0.02 0.32 £0.02 0.48 £ 0.02 0.47 £0.02 0.14 £0.02
IMapTus 4
CpenHee 0.36 £ 0.03 0.44 +0.02 0.37 £0.05 0.51 £0.03 0.47 £ 0.04 0.22 £ 0.08

CUJIAMUHBI, METWJIAMUH, METOKCUATUIIAMUH, TOJTYOJ
(apeHbl), TIEPOKCHUI BOAOPOIA, KETOHBI LIUKJINYE-
CKUE.

B Habope KMHETMYECKMX MapaMeTpOB ITPUCYT-
CTBYIOT HE TOJIbKO WHIWBUAyalbHble, HO U YHUBEP-
caJlbHBIC TTapaMeTphl IS TPYMIT COCNMHEHMIA: alleTa-
TOB, TOPMOHOB, aMUHOB, CIIMPTOB, KeTOHOB. [lomana-
HY€ pacyeTHBbIX MapaMeTpoB IpU aHaIMU3e OMOIPOO
IaXke B IMAra30Hbl 3HAYCHUI TaKMX YHUBEPCAIBHBIX
IMapaMeTpOB TTOBBIIIAET HAACXKHOCTb NMPUHSTHUS pe-
LIeHUSI.

3HaYeHMST XapaKTepHBIX TPaHUIL TSI KMHETHIE-
CKUX TTapaMeTpPOB CUJIbHO 3aBUCST OT MOCTOSIHCTBA
KOHIIEHTpAIIM aHaJINTa ¥ TeMIlepaTyphl IIpU U3Me-
peHnn. BimsHMe TemIepaTyphl TIpH aHaIM3e KOXHU
Ha pacrio3HaBaHMe BEIIECTB HE3HAUYUTEIBLHO, TaK KaK
Iaxe TPU Pa3BUTHU BOCHAIUTEIBHBIX IIPOIECCOB
IUIST IBYX PasHBIX TOYEK Ha KOXe OHa He MOXKET pas-
Ju4yaThes 6ojiee ueM Ha 1 rpanyc 3a 5 MmuH. Mckitoue-
HHE COCTABJISIOT MECTHBIC BOCHAIUTEIbLHBIE TTPOIIEC-
CHI TIUAEPMICA U IepMBI KOXXH. B 3TOM cirydae OymyT
(ukcupoBaThcs pasnnyalolmecs 6oyiee yem Ha 15%,
abCOIOTHBIE CUTHAJIBI CeHcopa. DTO pa3ndre TaK-
JKe SIBJISIETCS BaXKHBIM 1 MH(bopMaTUBHBIM. [1pu 3Ha-
YUTEJIbHOM W3MEHEHUM KOHIEHTpalMU BeIleCTBa
VUM TIOSIBJICHUM HOBBIX BEIIIECTB B CMECH ITapaMeTphl
ay MeHs1oTCa (Tabit. 5). OmHAKO 3TW U3MEHEHUS He
SIBJISTIOTCS] OMMHAKOBBIMM 7151 BCEro Habopa KUHETH-
yecKux rnmapameTpoB. C y4eTOM TOTO, YTO JJIsI KaXK10-
TO BEIIeCTBAa WX HECKOJBKO, COXpaHsSeTCs HamexX-
HOCTb pACcIIO3HaBAHUS UX B CMECH.

IIpumepbl TUATHOCTHYECKOH OLIEHKH COCTOSIHUSA 1O
CHUTHAJIAaM mbe3oceHcopa. [IpaBMiIbHOCTh momxoma K

KYPHAJII AHAJIMTUYECKOWN XUMUWU

UIEeHTU(UKALIMU BEIIECTB MHOTOKPATHO MPOBEPSIU
10 CTAaHIAPTHBIM CMECSIM 1 OMoTipobaM pa3Ho Ipu-
ponsl. HamexXHOCTh pacmo3HaBaHUS U OTTMCAHUS CO-
CTOSIHUSI TIOATBEPXIAIM CTaHAAPTHBIMU METOAAMU
aHanM3a, pa3IM4yamIMMUCI B COOTBETCTBUM C TIPU-
ponoil mpo6, Hanpumep THHekojorndyeckux [30].
YcraHoBWIM, YTO MO KauyeCTBEHHBIM MapamMeTrpam
OuomMapkepbl MpU aHOMAJILHOM POCTE MX KOHIIEH-
Tpauuii GUKCUPYIOTCS B TIpoOaX BLICOKOHAIEKHO.

Jns enmHIHOTO ceHeopa ¢ A Hanboee HaIEXKHO
U3 BCEX OOYYAIOIIMX BLIOOPOK (PUKCUPYIOTCSI CMECU
HATUBHBIX COEAUHEHUI, KOTOPBIE COOTBETCTBYIOT HOP-
Me (UBMOJIOTMYECKOIO COCTOSIHUSI OpraHmsma. Mel
CUMTaEM, YTO MMEHHO B DTOM OTPAXKAETCSI IPABUJIb-
HOCTb BbIOOPA GOIOTMYECKN COBMECTUMOIA ¢ TKAHSIMU
yejioBeKa (ha3bl HAHOTMIPOKCHUAIIaTUTa B KAYECTBE MO~
IuduKaTopa ceHcopa.

Jasg co3maHMs CUCTEM DUArHOCTHUKHM, OCOOEHHO
JIJISI HEOOYYEHHBIX T10Jb30BaTeieit, BaxXkKHO pa3pado-
TaTh BepOajbHbIC XapaKTEePUCTUKU PE3yJIbTATOB M3-
MmepeHus. [1pu 3ToM TepMUHBI TOJDKHBI OBITH UHTYH-
TUBHO TIOHSITHBIMMU. [1JIs1 3TOro mapajjieabHO ¢ 00y-
YyeHHeM I10 TeCT-BellleCTBaM U CMECSIM HpPOBOIWIIN
usMepeHus Ha koxe 500 denoBeK (IOOPOBOJIBIICB)
ron B Bo3pacte ¢ 5 10 95 ner. Ilo pe3syabsTaTtam 6oJiee
yeMm 15000 m3amepeHuit Wil KaxXgoro uaeHTU¢UKa-
IIMOHHOTO KWHETUYECKOIOo IapaMeTpa BBbIACIWIN
TPaHUILIBI C BEpOTbHBIM onucaHueM “Hopma”. Ila-
paieabHO Mpu cOope pe3yabTaTOB CKaHMPOBAHMUS
JIETYYMX COEAMHEHUI KOXM (PUKCUPOBAIU TEPCO-
HaJIbHYI0 WHMOpMaUI0O TOOPOBOJIbIIEB 00 MMEIO-
IIMXCS HapylIeHUsIX, 3a00JIeBaHUSIX, UX BbIPAKEeH-
HOCTU U OINUCAaHUU (PU3MOJIOTUYECKOTO COCTOSHUS
Ne 8
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Tabauna 6. 3HayeHMST MAaKCUMAJIbHBIX CUTHAJIOB CE€HCOPOB C HAHOrNApOKCHUaIriaTuToM m3 OIHOI ImapTvum ripu CI)HKCHpO—

BaHMU JIETYYMX COCIUHEHUI KOXU T0OpoBoIbla A

Howmep namepenust | CtopoHa uaMepeHUs Cencop 1 Cencop 2 [pumeuanus, cyGrexTuBHbIe
OITMCAHUsT COCTOSTHUS

1 JleBasi, BonmHeHE 40 36 W3mepeHus mpoBeaeHEI
2 JleBas 37 34 0e3 nepepbiBa
3 JleBas 33 30 C 10.00 no 10.20 mocnenoBaTeabHO
4 JleBast 33 29
5 JleBas 35 31
6 JleBas 31 27
7 JleBas 25 22
8 JleBag 29 27 CWIBHBIN rOJI0OJ, YCTANIOCTh
9 JleBast 24 20

10 JleBas 32 29 M3MepeHust poBeACHBI

11 JleBas 31 30 0e3 nepepbiBa

12 JleBas 30 28 IMocnenoBateabHO TTOCTE

13 Jlepast 31 28 TIPMHATIS ITHILHA

14 JleBas 32 30

15 JleBas 34 31

16 IIpaBas 36 32

17 I1paBas 34 31

18 IMpaBas 36 30

19 JleBasi, BonHeHUE 40 36

20 JleBas 35 34

(ycTanmocTh, c1abocTh, 00JIb, BOJIHEHME U T.11.). Becero
11 BBIOOpKU chopMupoBaiu 20 BepOaabHBIX OITU-
CaHUI1, IS KOTOPHBIX TaKXKe OLIEHUBAaINA 4aCTOTY I10-
nagaHus B MHAMBUAYAJIbHbIE T'PAaHUIIBI KMHETHUYE-
CKUX MMapaMeTpOB.

Kapra n3zobpaxeHUsT HaOEeXKHOCTU BepOabHBIX
OLIEHOK COCTOSIHMI HOOpPOBOJIBLIEB, KOTOpPhIe (DUK-
cupyet ceHcop ¢ I'A, mpencrasieHa Ha puc. 56. Ycra-
HOBUJIY, YTO C BBICOKOM HAAEXKHOCTbIO PACIO3HAIOTCS
COCTOSTHMSI C OIIMCAaHMEM “YCTalOCTh”, “yHamoK CII” C
BapualMeid BBIpaXKeHHOCTH (JIeTKasl, 3aMeTHasl, KpUTH -
yeckasl CTelieHb), “BocIajieHue”, “crna3sm”, “CUJIbHbIA
cTpecc, IIOBBIIIIEH YPOBEHb TOPMOHOB”, “Cl1abOCTh”,
“ronon”, “o6onp”, “Hopma”. OYeHb BaXXHO, YTO BBICO-
KOHAAEXKHO (DUKCUPYIOTCSI ECTECTBEHHBIE PeaKlIMU Op-
raHm3Ma, HamnpuMep, Ha IIOBBIIICHUE/TIOHIDKEHNE
TeMIepaTypbl OKpyxKaromieil cpenbl (“ITOBBIIIEHHAS
BJIara, CyXOCTh”), a TaKXXKe UHCTPYMEHTaJIbHbIE OLINO-
KU cucTeMbl (“olmbKa M3MepeHUsI, IPOBEPUTb CEH-
cop”). B ornenbHy10 HageXKHYIO ITPYITIY TPaHUII TTapa-
METPOB TIOMANaloT BepOaTbHbIE METKU “BUpYC”,
“IIOBBINIICHUE IaBJcHUA’, “TIOBBIIICHHAs aKTUB-
HOCTh OPTaHOB B ITPOEKIINN .

HeocrmopnMmoii 1IeHHOCTBIO TakKoTO OOy4YeHUS
ceHcopoB ¢ T'A gBisieTcsl yCTaHOBJIGHUE U UIEHTU-
dukanms GU3NOJIIOTUYECKUX COCTOSTHUM IIPU OTKJIO-
HEHWM OT YCJIIOBHOM HOPMBI. TaKol 1moaxon OTKpPHI-
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BaeT BO3MOXHOCTHU IJIsI CAMOKOHTPOJISI COCTOSHUS B
JOMAIIHUX YCJIOBUSIX, a NEePpUOAUYECKUIT MOHUTO-
PUHT TIO3BOJIMT HA PAHHUX 3TallaX OOHApPYXUTh U
MPegOTBPATUTD Pa3BUTHE OCTPHIX M XPOHUYECKUX 3a-
OoJIeBaHUIA.

HemanoBaxkHO OLIGHUTH BOCIIPOU3BOIMMOCTD
CUTHAJIOB CEHCOPa U UX MOCTOSTHCTBO TSI OAHOTO Ye-
JoBeka. OUEeHWIN U3MEHEHNE MaKCUMAaIbHBIX CUT-
HaJIOB ceHcopa ¢ I'A B TeueHHe HECKOJbKUX MUHYT,
JTHSI, TOCJIe TIpYeMa ALY, Ha IEBOM U IIPaBOM Mpef -
eubsax 1o00poBoabla A. CuynTann, YTO COCTaB BhI-
JI0Xa KOXU ITOCTOSTHEH IPU OTHOCUTEIBHO YCTOWYM -
BOM COCTOSTHUM 3IOPOBbS I OTPaKaeT CTAOMILHOCTD
OMOXMMMYECKHUX ITPOLECCOB B KJIeTKax (Tad. 6).

IIpocnexuBaeTcs ycToitunBasi peakiius IBYX CeH-
COPOB M3 Pa3HbIX MAapTUIi 1JIS1 OMHOTO YeJIoBeKa U U3-
MEHEHWe CUTHAJIOB ITPU U3MEHEHUN COCTOSTHUS: JIET -
KO€ BOJIHEHUE (yJallleHHUe IIyJIbca, BaKHbIE JIaIOHU)
BBI3bIBAET MPAKTUUYECKU MTHOBEHHYIO (C 3a1epXKKOit
B 7—10 ¢) peaxkinio CEHCOPOB Ha U3MEHEHME COCTaBa
CMECHU JIETYYUX COCAMHEHUI, BBIICISIEMbIX KOXEH.
IToBhbIIaIOTCSI CUTHAJIBI Ha JIEBOM TIpearuieube (30Ha
MIPOEKIIMK cepalia 1 cocynoB). Yepe3 3 MUH 110 CHUT-
HajlaM ceHcopa IIpy HOPMaJIbHOM IIpOTeKaHUU O1O0-
XUMUUYECKHUX MPOLIECCOB B OpraHU3Me TaKasl peakius
ncuesaeT. [Ipy HeOONBIIONH peakMM CO CTOPOHBI
HEPBHOM CUCTEMBI Ha KOXE IIPaBOro MpeArieybs: He
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Tabomuna 7. MakcumManbHbiil curHai (I11) ceHCOpOB ¢ HAHOTUAPOKCUATIATUTOM B TeUEHUE JTUTEJIbHOTO BpEMEHU Ha KO-

Xe moopososibLa T1*

Hara/npumeyanue CropoHa U3MepeHUsI Cencop 1 Cencop 2
18.07.2019 JleBas 57 68
IlpaBas 73 72
18.07.2019 JleBas 72 77
30 muH 110cye Kode IIpaBas 80 97
19.07.2020 JleBas 62 66
ITpaBag 58 68
8.11.2019 JleBas 60 65
ITpaBag 58 64
1.02.2020 JleBas 71 81
ITpaBag 65 74
Yepe3 54 JleBas 65 67
ITpaBag 65 68
23.01.2020 JleBas 74 81
ITpaBag 62 69
22.01.2020, ycTaiocth JleBas 59 76
I1paBas 71 78
29.6.2020 JleBas 68 92
6.07.2020 JleBas 97 100
[TpaBas 79 81
8.09.2020 JleBas 72 105
[MpaBas 63 91
16.02.2021 JleBas 60 69
[MpaBas 63 70
CoupT 3THIOBBIIA™* 1 (Mapr) 77 103
2 (Monb) 90 114
3 (exabppb) 78 100

* CoCTOSsTHYE JIETKOTO BOJTHEHMS (yJallleHUE MTYJIbCa, BIaKHBIE JIAIOHW).
** BHYTpEHHUM CTAHIAPT IS OLEHKU CTaOUIbHOCTU M YyBCTBUTEIbHOCTH MacCHBa.

oTMedaeTcsl usMeHeHUii. st nobpoBoabLa A ycra-
HOBIJIM BBICOKYIO TIOBTOPSIEMOCTh PE3YJIbTaTOB B T€-
YyeHHEe KOPOTKOTO BpeMeHHU U B TedeHue 6 4. Ilpu
5TOM IIpU JIMTEILHOM BpeMeHU 0e3 yIIOTpeOIeHUS
MUIIY YMEHBIIAETCSI KOJTMYECTBO BEIECTB, BhIIC/IS-
€MbIX KOXeil Ha Ipearuiedybe JEeBOM U MpaBoOi pyK.
3HA4uT, TIO0 CUTHAJIaM CEHCOpa XOPOIIIO IPOCIeXK1-
BalOTCSI M €CTECTBEHHBIE COCTOSIHUS: CHIDKCHNE aK-
TUBHOCTH METabOJIMYECKHX ITPOLIECCOB, TOJIO, YCTa-
JIOCTb, HEOOXOJIUMOCTD MTpUeMa BOABLI. DTO TOKa3bI-
BacT BO3MOXHOCTb TIpUMEHEHMsI TIpubopa IJis
MEPCOHAIbHON AMArHOCTUKM cocTossHus. CTeneHb
koppensuuu IlupcoHa curHamoB 1 m 2 ceHcopa
(Tabm. 6) mist mobpoBoabLa A cocrasiset » = 0.9584
(oueHb BBICOKAS TIOJOXUTEAbHAsI). DTO 3HAUUT, YTO
ob6a ceHcopa OOMHAKOBO (PUKCUPYIOT U3MEHEHUS B
COCTaBe BBIZOXa KOXM OTHOTO 4denoBeka. OLeHWIn

KYPHAJII AHAJIMTUYECKOWN XUMUWU

MOBTOPSIEMOCTb CUTHAJIOB CEHCOPOB U3 OAHOI map-
TUU IPU U3MEPEHUU HA JIEBOM M IPaBOM IIpearLIe-
YpsIX Y JOOPOBOJIBIIEB B pa3HOE BPeMsI TOIa TIPU IJTH -
TeJIbHOM MOHUTOPUHTE (Ha MPUMEPE OTHOro 100po-
Bosiblia B mepuon ¢ 18.07.2019 mo 16.02.2021 rr. B
COCTOSTHUM YCJIOBHOI HOpMBI) (Ta6a. 7). JlaHHbBIC ne-
MOHCTPHUPYIOT CTaOMJIBHOCTB JIETydero Metadoiaoma
mobposonbiia T1 3a gnuTenbHOE BpeMsI M Hauexk-
HOCTh 000ux ceHcopoB. CteneHb Koppesauuu [Tup-
coHa curHajoB 1 u 2 ceHcopa (tadj. 7) ajisi ;oopo-
Bosibla T1 Ha JeBOM IIpenIvieube COCTaBISET r =
= (0.8070 (oueHb BBICOKAS IOJIOXKUTEIbHAS), Ha IIpa-
BoM — = 0.6758 (BBICOKasI TTONIOKUTENbHAs ). CTemne-
HU KOPPEJSIUU CUTHAIOB JJIs1 TIPABOTO MPEArieybst
JIJISI TOTO JOOPOBOJIbLIA B TEUEHUE IJIUTEILHOTO Bpe-
MEHU HIXe. DTO CBSI3aHO C TeM, YTO OH MMeeT KJIU-
HUYECKU AUArHOCTUPOBAHHBIE HAPYILIEHUST B paboTe
Ne 8
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Tao6muna 8. M3sMmeHeHMEe CUTHAIIOB CEHCOPOB C HAHOTNAPOKCHUAIIaTUTOM U3 OIHOI ImapTvu B TCUHCHUE NJIMTECIIbHOI'O BPE-

MEHU MOHUTOPMHTIA JIJISI Pa3HbIX 10OPOBOIbLIEB*

MapkupoBKa MmpoobI, Mo/ TIpUMeYaHUs CropoHa u3MepeHust CeHcop 1 Cencop 2
Hooposonen T1, x JleBas 57 66
IIpaBas 58 68
Ho6posorer 2 (rojiom), M JleBas 110 35
HapyiieH oTTOK Xeyu IIpaBas 146 50
Ho6posorer 3 (ronom), X JleBas 205 106
I1paBas 209 94
Hobposonelr 3 mocye enpbl JleBas 171 62
IlpaBag 144 59
Hobposorer 4, xx JleBas 105 Co6oii curHania
IlpaBag 114 100
Jo6posoJrelr 5 (roson), M JleBas 115 56
IIpaBas 121 64
Yepes 12 1 JleBas 100 51
IIpaBas 111 60
Ho6posorer 6, xx JleBas 93 28
IlpaBag 82 25
Tonom, ecth MpoOJIeMBI B paboTe JleBas 85 20
KETYIOYHO-KUIIIEYHOTO TPaKTa Ipasast 95 24
JlobpoBoJiel 7, 3K JleBasi 112 20
IIpaBas 67 10
Ho6posojrerr 8 (13.8.2019) JleBas 77 17
IIpaBas 64 20
JoGpoBoJrelr 9, X; >kao0bI Ha 00JIb JleBas 119 24
TlpaBas 114 31

* (DI/IKCI/IpyCTCH COCTOSAHUE JICTKOI'O BOJTHEHUS ITPU USMEPEHUU.

OPraHoOB KeJIYyAOYHO-KHUIIIEUHOIO TPaKTa, YTO OTpa-
XaeTcs crpaBa. 3a BpeMsi MOHUTOPWHTA HAOTIOOAIN
CEe30HHbBIE 000CTPEHMST XPOHUYECKOTO 3a00JIeBaHUs,
YXyIILIEHUEe COCTOSHUS MOCje IepeHeCeHHO WH-
dexkumm (KOBUI), M, KaK CISACTBUE, YXYIOIICHHUE T10-
BTOPSIEMOCTU CHUTHajJIOB ceHcopoB. IlpuBenecHHEIC
MPUMEPHI JOKA3BIBAIOT, YTO ceHCOop ¢ A MOXeT OhITh
MMPUMEHEH [JIsl IJINTSILHOTO MOHUTOPUHTA COCTOSI -
HUSI OpTaHM3Ma.

YcTraHOBWIIM, YTO JIIOAW MMEIOT TePCOHATbHBIN
npoduiib JETyYux COEIMHEHUI, a BOT M3MEHEHUS
cocraBa mpoduseli MpoTeKalT Yy J0OPOBOJBLLEB B
OIMHAKOBOM HampabiieHuu (Tabin. 8). Hampumep,
CTpecC, TOJIOM, YCTAJIOCTb BBI3bIBAIOT OAWHAKOBBIE
U3MEHEHUs CUTHaIOB. JlaHHBIE TIOJydeHbl IBYMSI
CeHCcopaMM W3 OAHOW MapTUM IS pa3HbIX JOOPO-
BOJIbLIEB B OJIMH A€Hb B OJMHAKOBBIX YCIOBUSIX OKPY-
XKarmoliei cpensl (s npumepa). [pu Hanmymuu mato-
JIOTUU B OpraHM3Me WiKn B paboTe HEPBHOM CUCTEMBI,
MpU CTpecce WM JIETKOM BOJIHEHUU HabJrogaercs
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pe3Koe U 3HAYUTeJIbHOE U3MEHEHVE CUTHAJIOB CeH-
COPOB Ha JIEBOM TIpearuieube. DTO MOXKET BbI3bIBATh
yBEJIMYEHNE CUTHAJIOB M Ha MPaBOM IIPEIIUIeUbE.
CreneHb JMHEWHON KOppeisiiuyi CUTHAJIOB CEHCO-
poB 1 u 2 (Tab. 8) misi BEIOOPKU Ha JIEBOM MpeATLIe-
ybe cocTaBiisgeT # = 0.6396 (BbICOKAS TOJOXUTEIb-
Has), Ha npaBoM — » = 0.6003 (BbICOKast MOJOXU-
TenbHas). Beibopka 1M peakuusi 1O0OpPOBOJBLEB Ha
CTpecc, IEPCOHAIbLHOE COCTOSIHUE PA3IMYAIOTCS, UTO
oTpaxkaeTcs Ha BeJIMuMHe KoadduumreHTa Koppesi-
uuu. JIomoJIHUTEIbHOE OcnabieHre CBSI3U IBYX BbI-
OOpOK OOBSICHSIETCS HU3KOW YYBCTBUTEIBHOCTBHIO
ceHcopa 2. [lo BelnmuynMHe cuUrHajga CEHCOPOB MpPO-
cMaTpUBaeTCsl WHAWBUIYATbHOCTh MPOMUsS JIeTy-
YUX COENMHEHUN KOXU pas3HbIX jtoaein. [Tpu sTtom
ONMHAKOBbIE TTPUYUHBI (TOJIOA, JETKUI CTpecc) Bbl-
3bIBAIOT OJIM3KHE U3MEHEHUSI COCTaBa CMECH JIETYUMX
COEMMHEHMI Ha IIpaBOM IIpedruiedbe (rojiom) M Ha
JIEBOM Ipenruieybe (cTpecc). Y 106pOoBOJIbLIEB OTCYT-
CTBYIOT SIBHbIE MaTOJOTMU U OOOCTpeHUs, O0JIe3HU
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(kpome no6poBobleB 2 u 6). [IpencraBiieHHBIE TaH-
Hble yOEIUTEIbHO JEMOHCTPUPYIOT HECIy4ailHOCTh
M3MEHEHUIT U CTaTUCTUYECKYIO HAeKHOCTh Pe3yiIb-
TaTOB.

* % %

ITponeMOHCTPUPOBAHBI BO3MOXHOCTH aHAJIUTH-
YEeCKOM CUCTEMBI I MHIWBUAYAJIBHOI'O KOHTPOJIA
COCTOSTHHSI TIPOLIECCOB M 3I0POBbsSI OpTaHNU3Ma Ha OC-
HOBE OIHOTo ceHcopa ¢ (a30ii HAHOCTPYKTYPHUPO-
BaHHOTO THUApOKCHaIIaTuTa. Pe3y.]'leaT JOCTUTHYT
IMyTeM TIpeABapUTEIIbHOTO 00YYeHMsT CeHcopa IT0 Ta-
paM OMOMapKepOB, CBA3aHHBIX C KOHKPETHBIM CO-
CTOSTHMEM, HapyLIEHUSIMU B paboTe opraHu3ma; 3a
CUET BBIACJICHUSI MHAWBUAYAJIBHBIX OCOOEHHOCTEIl
copOoLMM M pacyeTa KMHETUYECKUX I1apaMeTpOB,
OIpeIeIeHIS X YCTONYMBBIX TPAHULL BApUALIAU [TPU
Pa3HBIX KOHLIEHTPALUSIX aHAJIUTOB; ITyTEM CUCTEMA-
TUYECKOTO U3YYEHUs peaklni CEHCOpa IPY KOHTaK-
Te C KOXei 10OPOBOJIbLIEB Pa3HOIO M0JIa, BO3pacTa,
COCTOSIHUSI B OTCYTCTBME W IPU HATMYUU JUATHOCTH -
pOBaHHBIX 3a00JIeBaHUiA, OTIpEAEIEHNST TPAHML U3-
MEHEHUS KUHETUYECKMX IMapaMeTpOB CeHcCopa st
STUX COCTOSTHUI C TPUCBOEHYEM IPaHUIIaM BepOaib-
HBIX PETUINK (OMMCaHus), ITyTeM ITPUCBAMBaHUs Ha-
0Opy XMMHUYECKHUX BEIIECTB CJOBECHBIX PEIUIMK
“HopMa”, “cTpecc” U Op. MO pe3yJibTaTaM JeTEKTU-
pOBaHMsI CEHCOPOM OITpeeIEHHBIX OCOOEHHOCTEN B
M3MEHEHUM JIETYYUX COEANHEHN BbIIOXA KOXMU.

CeHcopsnl ¢ I'A cTabuibHBI B TeueHUEe 8—15 Mecsi-
1eB, paccunuTaHbl Ha 6osee yeM 3000—5000 n3mepe-
HUIA C BOCIIPOU3BOIUMOCTBHIO (ITOBTOPSIEMOCTHIO)
cUrHajioB He MeHee 95% (morpenrHocTh 5%). CpaB-
HUTDH C 30JIOTBIM CTaHOAPTOM MOJIyIeHHBIC TaHHBIC
IIJIST BEIIECTB KOXY Ha CeTOMHSIITHUI TeHb He TIpe-
CTaBJIsSIETCS] BO3MOXKHBIM, MOCKOJIBKY BellleCTBa KO-
KW He OTIPENEITISTIOTCS MPSIMBIMHI METOIAMM JTUOO 3TH
TMIAaHHBIE TAKKe HOCAT MCCIIENOBATEILCKII XapaKTep.
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