N3yueHue BIMAHUSA "KpPeLleHCKOMN' ' BOoAbl Ha
OpraHu3M yenoBeka

B. B. XKykoB, M. B. Kypuk

MpoBeAeHHblIE HAaMU WCCNENOBAHUS HECKONbKMX BWAOB MNWUTLEBOM BOAbl Ha
OpraHu3M 4esioBeKka MNoKasanu, YTO TaK Ha3blBaemas "KpelwleHckas" Boga obnagaet
Bblpa)X€HHbIM  3deKkTaM  CTUMYNSUMM  XKM3HEHHOM  AKTMBHOCTM  OPraHoB MU
(pyHKUMOHANbHbIX cucTeM. [MoaobHbIM CBOMCTBOM B MeHEe BblpaXXeHHoOW dopMe 06-
NnajaeT U Tak Ha3biBaeMas [n-Boaa, npowewas UCKYCCTBEHHYIO CTPYKTYpuU3aumio.

B nocneaHue p[ecaTUNeTUs OTKPbIBAlOTCS HOBblE M HOBble CBOWCTBA BOAbI.
ObHapyXeHa  yauMBuTenbHasl  CnOCOBHOCTb  BOAbl  06pa3oBbiBaTb  KacTepbl,
KOHTUHyalbHble LENn, W3MEHSTb CBOM (U3NYECKMEe napaMeTpbl MNoa AENCTBUEM
MarHWUTHbIX, 3NEKTPUYECKUX Monen, ObiTb YyBCTBUTENbHBIM AATYUMKOM M HOCUTENEM
nHpopMaumm as3oBbIX U3MEHEHWI OKpYyXKatowen cpeabl. C Apyrod CTOPOHbI, YXe He
BbI3bIBAET COMHEHUN BNMUSIHWE Ha NOAEN LIMKIMYECKMX KOCMUYECKUX NMPOLLECCOB.

Yenoseyeckuin opraHu3m 6onee yeM Ha 70% cocTouT U3 BoAdbl. He aBnsieTca nn
BOAa@ TEM OMOCPEOBAHHLIM MHCTPYMEHTOM BO3AEWCTBUS KOCMUYECKUX MPOLIECCOB Ha
yenoseka?
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B 3apayy n1abopaTOpPHO-K/IMHUYECKUX UCCNEAOBAHUIA BXOAMIO U3YYEHNE BIINSHNS
MATLEBOM BOAbl, MMEHYEMOM B MPOCTOPEYMM "KPELLEHCKOM", Ha OGMO3HepreTnyeckue
MPOLIECCbl OCHOBHbIX OpraHoB, (DYHKLMOHabHbIX CMCTEM WM OpraHvM3Ma 4esioBeka B
LieSIoM.

MeToabl uccnenoBaHUs

AN u3yyeHnsi BAUSIHUS NUTLEBOM BOAbl Ha YENIOBEYECKMA OpraHm3M Obin
BblOpaH METOA 3MEeKTPONYHKTYPHOM AuarHOCTMkM [1,2]. [aHHasi AMarHocTuka M us-
MepUTENbHbIM NpUbop pa3paboTaHbl Ha OCHOBaHUM aHanu3a U3MYECKUX aCMeKToB B
METPOJIOrNK 3NEKTPONYHKTYPHbIX M3MepeHuin [3,4] n 3apeKkoMeHaoBann cebsi C TOYKM
3pEHMS BbICOKON BOCMPOM3BOANUMOCTM pe3ynbTaToB [5,6].

DKCNEPUMEHT MpPOBOAMACA B TeyeHMe 5 neT Ha HeCKONbKUX A06poBOsbLax.
N3mepanun BenunumHy anekTponpoBogHoCcTn B 13 Toukax: P9, MC7, C7, IG5, TR4, GI5,
RP3, F3, R3, V65, VB40, E42 n TR20. lNony4yeHHble pe3ynbTatbl NEpPeHOCUNIN Ha none
rpacduyeckon KapTbl, pa3paboTaHHOM Ha OCHOBAHUWM CTAaTUCTUKM [AOKTOpa HakaTaHu
[7,8] 1 aneKTprYeCcKNX NapaMeTPOB 3TaslOHHON KPMBOW M3MepuTenbHOro npubopa [3].
Kak pe3ynbTaT BO34ENCTBMS NUTLEBOW BOAbl HA OPraHW3M PerMcTpupoBann U3MEHEHUS
KOOpPAMHAT Ha rpadMyeckon KapTe OT TEKYLLEro BPEMEHW ANSt:

e CpeaHeM NMHUM  Kopvaopa  (PU3MOMNOrMYECKOW HOPMbl  WAW  CPEeOHEro
apudmeTmnyeckoro no 12 Toykam 3amepos (P9, MC7, C7, IG5, TR4, G15, RP3, F3,
R3, V65, VB40, E42) — BenuuyMHa XapakTepusyeT COCTOAHWE XXMU3HEHHbIX CU
opraHu3ma;

e TOYKM TR20 — BeSIMYMHA OTPAXAET COCTOSIHME 3aALLMTHBIX CUJT OPraHn3Ma;

e OTAEenbHO B3ATbIX Todek P9, MC7, C7, IG5, TR4, G15, RP3, F3, R3, V65, VB40,
E42 — BennuuMHbl OTpaXkalT COCTOSIHWE COOTBETCTBYIOLMX OpraHos MU
(PYHKUMOHANBHBIX CUCTEM.
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Puc.1. Bopa '"koHTponbHasa". HabpaHa w3 wuepkoBHOro Puc.2. Bopa "kpelwieHckas". HabpaHa u3 LepkOBHOro
KOnoAua B Hayane sHBaps: U3MEHEHME 3HepreTMyeckoro Kkosnoaua 19  aHBapa:  M3MEHEHMEe  3HEepreTUYECKOro
cocTosHMA (1) U ypOBHS 3alMTHLIX CUN (2) OopraHu3Ma;  cocTosiHus (1) M ypOBHS 3aLMTHBIX CUN (2) opraHu3Ma.
30eCb U HA Puc.2 — 6 NYHKTUPOM pasfeneHbl U3MepeHus

no (A) v nocne (b) npuema Boabl.
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Kaxxpas cepusi M3MEpeHUMM HauMHanacb C 2 - 3 KOHTPOJbHbIX WM3MEPEHMN C
nHtepsanoM 30 MuH. Ecnm  Habnwopganacb  BOCNPOM3BOAUMOCTb  KOHTPOJSIbHBIX
N3MEPEHNI, TO OMbIT MPOAOKANICSA. 3aTEM WCMbITYEMbIA BbINMBaN MENKUMU NTOTKaMM
Ha NpoTsXXeHuu 5-10 MuHYT 150 Mn BoAbl. [lanee ¢ uHTepBanoM B 30 MUHYT Crie4oBanu
3KCnepuMeHTabHble N3MepeHUs.

[na akcnepumeHTa oTompann Npobbl BOAbI M3 OAHONO U TOrO Xe LIepKOBHOMO Kosoaua.
Mpobbl BOAbI, UMEHYEMOWN “KOHTPONbHOM”, OTOMpanu B Aekabpe - Hadyane siHBapsi;
“KpeLleHCcKon” — yTpoM 19-ro sHBaps. [JononHUTENbHas Cepusi MU3MEPEHUA NPOBEAEHa
C WCKYCCTBEHHO CTPYKTYPUPOBaHHOM BOAOW, AENCTBME KOTOPOW CPaBHUBANOCh C AEUCT-
BMEM BOZbl, B3STON U3 BloBeTa.

Pe3synbTaTtbl M 06CYy)XXAEHME

B onbiTax C NMTbEBOM BOAbl, HabpaHHOM W3 LEPKOBHOrO Kosioaua B KOHUE
fAekabps - Hayane sHBapsi, He 6bl10 06HapPYXXeHO Kakoro-nnmbo BMSIHUS Ha OpraHu3M
ucnblityemoro. Bce napaMeTpbl, KOHTPOAMPYEMble METOAOM  3NEKTPOMYHKTYPHOM
AVMArHOCTMKK, 6biMM  AOCTAaTOYHO CTabwuibHbl. BenuunHbl  371eKTPonpoBOAHOCTUM B
M3MEPSIEMbIX TOYKAX HWYEM HEe OTMYaNUCb A0 WM MOCNe TOro, Kak WCMbITyeMbIi
BbinuBan sogy (puc.l).

MonobHoe, HeMTpanbHoOe, AEUCTBME HA YENOBEYECKUIA OpraHM3M Habnoaanoch
ANS NTUTbEBON BOAbI, KOTOpas 0Tbupanacb n3 61oBeTa B pas3nnyHble nepmoabl ¢ 2003 no
2006 rr.

HanpotvB, pencrtene nuTbeBOW BOAbl, HabpaHHOM 19 sHBaps M3 TOro Xe
LIEpKOBHOIO KosoAua, YTo M BoAa “KOHTPONbHAas”, Bceraa AaBano cebst 3HaTb HEKUM
CKaukoobpa3sHbiM 3(deKkToM. BenuumHa 3TOr0 CKayka 3aBucena OT COCTOSIHUSA
OpraHu3Ma MCnbITyeMOro, HO Bceraa boina sipko BbipaXkeHa W 3HAYUTENIbHO MpeBblwana
OLIMOKY n3mepeHns (puc.2).
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Puc.3. Bopa "'kpeleHckas". HabpaHHas u3 uepkosHoro  Puc.4. Boga "kpelueHckas”. HabpaHHas u3 LiepKOBHOrO
konoaua 19.01.2007 r.: U3MeHeHMe cocTosHMA And  Konogua 19.01.2005 r.: M3MEHEHWe 3HepreTM4eckoro
cucTeMbl AbixaHus, Touka P9 (1); nevenun, Touka F3 (2);  cocrosHus (1) v ypOBHS 3alMTHBIX CUA (2) opraHu3Ma.
noyek, To4ka R3 (3).
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Ckauko0bpasHbin 3hheKT NposIBASNCA U AN OTAENbHO B3ATbIX aKyMyHKTYPHbIX
Toyek (puc.3). Poct kpuBoM 3 Ha ydyacTke A MOXET ObiTb 06bsSCHEH BpEMEHEM
NMpOBEAEHNS]  U3MEPEHWUW, KOTOpPOE  MpUWIOCh Ha  nepuoa  MpUbnMXeHus
6MOPUTMMYECKON aKTMBHOCTN MepuaMaHa NoYeK K CBOEMY MakCUMyMy.

Pe3koe nOBblWEHWE  OMO3HEPreTUYeCcKOM  aKTMBHOCTM, Kak  (YHKUMM
3M1EKTPONPOBOAHOCTN B 3MEKTPOMNYHKTYPHbIX TOYKaX, ANn8 “KPELLeHCKOW” BoAbl
CTabunbHO pernctpupoBann ¢ 2003 no 2007 rr. Ha pasHbIX UCMbITyeMbIX. Pe3ynbTaThbl
namepennt B 2007 r. Mnokasann Haumbonee CUIbHO BblpaXKeHHbIV 3ddekT. OaHako
cepuss onbitoB 2005 r. Bbinana u3 obweh avHammkyi. Cpasy nocne npuema
"KpelleHcKon" BoAbl BMECTO CKa4yKoOOpasHOro pocTta M3MepsiEMbIX  BEIMYMH
MPOUCXOAMIIO UX KPAaTKOBPEMEHHOE MOHMXXEHME N TONBbKO 3aTeM CNeAoBan MOHOTOHHbIN
pocT (puc.4).

Takasi AMHaMMKa COBMAJaeT C MEXaHM3MOM WMHMOPMALMOHHOMO AENCTBUSA
NnevyalimMin Bpad - nauueHT, onucaHHbIM B pabote [5]. SddekT "cnag - noabeM" ans
cepui  onbiToB 2005 . yBEPEHHO 3aperncTpyvpoBaH W ANS  OTAENbHbIX
3NEKTPONYHKTYPHbIX TOYEeK (pUcC.5).

BbIN0 BbICK@3aHO NpeAnonoXeHue, YTo (PeHOMEH "KpeLLeHCKOWN™ BOAbl KPOETCS B
CTPYKTYPUPOBaHMM BHELIHMUM KOCMMYECKMM BO3AENCTBMEM. [Ns 3TOro npoBeaeHa
cepusi 3KCNEPUMEHTOB C UCKYCCTBEHHO CTPYKTYpPUPOBaHHOM Bozion (puc.6).
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Puc.5. Bopa ‘"kpeweHckas". HabpaHa wu3 Puc.6. WCKyCCTBEHHO CTPyKTypMpOBaHHas BOAA:
LepkoBHoro konogua 19.01.2005 r.: U3MEHeHVWE  U3MEHEHWE 3SHEpPreTUYecKoro CcocTtosHua (1) u
COCTOSIHUA AJ11 CUCTEMbI [blXaHus, Touka P9 (1);  ypoBHS 3alWMTHBLIX CUA (2) opraHu3Ma.

neyeHu, Touka F3 (2); noyek, Touka R3 (3).

[pocnexuBaeTca KayeCTBEHHOE MOBTOPEHWE XOAa KPWBbLIX ANA WUCKYCCTBEHHO
CTPYKTYpPUpOBaHHOM (pUC.6) M "KpelleHckon" (puc.2) Boabl. [MOBTOpHbIE OMbITbI C
MCKYCCTBEHHO CTPYKTYPUPOBAHHOW BOAOW MOKa3anu, YTO 4epe3 Tpu Mecsua 0ocobble
CBOWCTBA Mcye3anw.

Taknum 06pa3oM pesynbTaTbl MCCNEAOBaHWM AalOT BO3MOXHOCTb FOBOPUTb MpPO
HanMuMe Yy  "KpelEeHCKOM"  BOAbl  BbIpaXEHHbIX  CBOWCTB  BAMSAIOWMX  Ha
BrosHepreTMyecKkoe COCTOSIHME OpraHn3Ma YesioBeKa.
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