BUOJIOTUYECKASI AKTUBHOCTH BOJJTHOM ®A3bl, OFPABOTAHHOM
CJJABBIMU MATHUTHBIMMU TOJIAAMHU

Tpyxan 3. M.

Obuapyoiceno, umo 600a, nped8apumenbHO AKMUBUPOBAHHASL 8EKMOPHLIM NOMEHYUATIOM,
usMeHsiem NOOBUINCHOCMb 6HECEHHbIX 8 Heé UH@Y30pull, CKOPOCMb COPANCUBAHUSL caxapa
OPOACHCAMU U CBOTO NPUBTIEKAMENbHOCMb OJisk numbs mbluiell. [lokazano makice usmeneHue
HEeKOmopuIX u3ULecKux napamempos nocie akmusayuu 600vl. Y@ cnekmpa nozioujeHus u
COCMOSIHUSL NPUMeCcU KpeMHe3éma 6 6ode. Bblckazano npednonodicenue, Ymo 800a s16/semcst
NePEUUHOL MUMUEHBIO NPU 8030€tiCEUU CIAOBIX NeKMPOMACHUMHBIX NOJel Ha buoiozuye-
cKue 0bvexkmol

BBenenne. B nocnennue roapl oTYETIMBO 0003HAUYMIAch Mpobiema moucka Qusmnye-
CKOT0 MEXaHHM3Ma OMOJOrMUYECKOro NEHCTBUS CIa0BIX 3JEKTPOMATHUTHBIX MOJEH U M3Iyue-
HUA. DTU (aKTOpPBI BHEIIHETO BO3ACUCTBUS, cIa0ble B SHEPIreTUYECKOM CMBICIE, CIIOCOOHBI
MHOTI'ZIa OKa3bIBaTh JOCTATOYHO CHUJIBHOE BO3JIEHCTBUE HA COCTOSHUE WMJIM MOBEJIEHHE OHOJIO-
ruyeckoro o0bekra. Takue cBOMCTBA XapaKTepHBb! JUIsl HHPOPMALIMOHHBIX BO3JIEHCTBUH, MTPH
KOTOPBIX WHTEHCHBHOCTh PEAKIIMH OOBEKTa cOpa3MepHa HE CTOJBKO PHEPruu (hakTopa BO3-
JefcTBUS, CKOJIBKO HH(OPMAIIMOHHON 3HAUMMOCTH €ro JUId 00BbeKTa U TOW J0JIM SHEPIUU Me-
Tabo0JaM3Ma, KOTOpasi BOBJIEKAaeTCs B (DOPMHpPOBAHHE €r0 OTBETHOW PEAKIUH. DKCIEPUMEH-
TaJIbHbIE (DAKThI B 3TOM 00JACTH UCCIIEJOBAHUI MHOXKATCS, a MIEPCIIEKTUBHBIE TEOPETUUYECKHE
MOJIXO/IbI K BBISBJIEHUIO OMO(PHU3NUECKIX MEXaHU3MOB 3TUX SIBICHUI MTOKa He HaleHbl. MHO-
r'Me€ OCTPOYMHBIE T'MIIOTE3bl O NEPBUYHBIX MEXAHHU3Max AECUCTBUs ClAObIX MOJIeH U U3Iyye-
HUH, UCIIOJIB3YIOLINE MTPEIoJIaraéMble YHUKAJIbHbIE CBOWCTBA JKUBOI'O OPraHM3Ma WIIN KJIET-
KU, Bc€ OoJiee TEepSIIOT CBOIO MPUBJIEKATENBHOCTh. C. POCTOM YHCIIA 3KCIIEPUMEHTAIBHBIX pa-
00T, B KOTOPBIX MMOKa3aHO, YTO MHOTHE Ha0MoqaeMple onosornyeckue 3pGeKTsl MOTYT OBITH
BOCIIPOM3BEICHBI IIPU IPEABAPUTEILHOM BO3ACHCTBUM HA BOY (TOUHEe, HA BOOHYIO CUCTEMY
C pacTBOPEHHBIMU B HEW COJISIMH M Ta3aMH) H MIPH MOCIEIYIOIEM BO3JIeHCTBUU 00paboTaH-
HOU BOJIbI HAa OMOJIOTHYECKUN OOBEKT. DTO MOJAKPEIUIIET YacTO BhICKAa3bIBa€Mble MPEATOIIO-
KEHHUSI 0 TOM, YTO MMEHHO BOJHasi KOMIIOHEHTA XKMBOI0 OOBEKTAa MOXKET OBITh MEPBUYHON
MUILEHbIO BO3/IEHCTBHS CI1a0bIX 3JIE€KTPOMAarHUTHBIX MOJIEH U U3TydeHUH.

HenaBHo oOHapy:keHHas HamMHM OMOJIOrMYECKas aKTUBHOCTb BEKTOPHOTO IMOTEHIMaja
3JIEKTPOMArHUTHOTO TOJISI pacIIupseT Kiacc OMOJOTHYECKU aKTHBHBIX CIa0bIX (B SHEPreTH-
YECKOM CMBICITE) (u3mueckux (axtopos [1, 2].

BekropHblii moTeHuuan, A, BrepBble NMOsBUICA B (pu3nke B cepenuHe 19 Beka ycumnus-
MU psaga yu€neix (M. @apanes, B. Bebepa, @. Heiimana, Y. Tomcona, I'. KanTtopa, /. Mak-
CBeJIJIa) KaK KaueCTBEHHasl, a 3aTeM U KOJIMYECTBEHHAsl XapaKTepUCTUKa Ae()OpMalmOHHOTO
AJIEKTPOTOHUYECKOTO HAMNpPSKEHUs] 3QHUpa, OTBETCTBEHHOI'O 3a B3aWMOJAEHCTBHE TOKOB [3].
BrnocneactBuu nocie nosiBaeHUs ypaBHeHU MakcBesuia 3a BEKTOPHBIM MTOTEHIIUAIOM YKpe-
IIJIOCH MPEJCTaBIEHHE KaK O BCIIOMOTATEIbHOM MaTeMaTH4ecKol BEIMYMHE, 00JIerdaromei
BBIYUCIIEHHE MAarHUTHOTO M 3JIEKTPUYECKOT0 MOJeH, (a MIMEHHO: MHIYKIMS MarHUTHOTO TOJIs
B=rotA) n He mpeTeHAyIONICH Ha CAaMOCTOSTENbHBIN (pr3mueckuii cmbica [4]. OmHako mocie
ujeu, BeickazaHHou B 1959 r. AapoHoBbsiM U boMoM [5], cTaio BO3MOXHBIM BEPHYTHCS K



PaccCMOTPEHHIO BEKTOPHOTO MOTEHIMANA KaK CyOCTaHIMM, UMEIOIEH caMoCTosTeNnbHoe (hu-
3UYEeCKOe 3HAUEHHE U CIIOCOOHOE OKa3bIBaTh HETIOCPEICTBEHHOE BO3/ICHCTBUE HA (PU3NUYECKUE
IpoIeCcChl, B TOM YHUCIE M TOIJa, KOIJIa B MECTE€ pACIOJIOKEHHUS OOBEKTa BO3JCHCTBUS
rotA=(, T.e. MArHUTHOTO TOJIs1 HET. TaKkoW MAarHUTHBINA BEKTOPHBIM MOTEHIIMAJ TOTYYUII Ha-
3BaHHE «0e3mosieBoro» [6]. duznueckuil MeXaHU3M JACHCTBHSI BEKTOPHOTO TIOTEHI[HAIA OCHO-
BaH Ha TOM, YTO, BXOJs B ypaBHeHue lllpenunrepa, on usMenser gazy y-QyHKIUH YaCTUIIBI
U BJIMSET HA MPOCTPAHCTBEHHOE paclpe/ieieHue aMILTUTYAbl BOJHOBOW (DYHKIIMH, €ClIM OHa
CKJIA/IbIBAETCSl U3 HECKOJIBKUX KOTePEHTHBIX KOMIIOHEHT. JTO Ba)KHOE OOCTOSATENHCTBO MOJ-
pobHO oOcyxknaercst P. deliHMaHOM B €ro 3HAMEHHUTHIX JEKIUAX [7], HO IOYTH MOJTHOCTHIO
WTHOPUPYETCS B HAIIEW OTEUYECTBEHHOW JIUTEpaType. DKCIEPUMEHTAIBHO ATO SIBJICHUE Ha-
[JIAIHO TposiBisieTcs B d¢¢exre AapoHoBa-boma B BHIE CMEIEHHs MOJOC 3JIEKTPOHHOM
IUIOTHOCTU Ha 3KpaHe MpU MHTEp(EpeHIUN AIEKTPOHHBIX BOJIH OT ABYX ILIEJNEH B BaKyyMme
[8]; B meproAMYECKOM M3MEHEHUN CyMMAapHOI'0 TOKa C pOCTOM MPUIJIOKEHHOTO A IIpyU UHTEp-
(depeHnny napayuieabHBIX TOKOB Yepe3 MUKPO MOIYKOJbIa B MPOBOJHUKE MPU HUZKUX TEM-
nepatypax [9]; B addexre Jxo3edcoHa mpu TyHHEIHPOBAHUH AIIEKTPOHHBIX Tap CKBO3b
TOHKHI 33a30p MEXIY JABYMS CBEPXITPOBOIHUKAMU [7]. DTu du3HUecKue sBICHUS OOHApYKe-
HBI SKCIIEPUMEHTAIILHO U YK€ HAXOAAT NIpaKkTuiueckoe npuMeHenue [9—11].

OO6napy>xeHHass OMOJOrMYecKas: aKTUBHOCTh BEKTOPHOTO IOTEHIMANA YIUBUTEIHHO
MOX0’Ka Ha aKTUBHOCTh APYTUX CIA0BIX MOJIEH U U3TyUYeHUH, HaliIECHHYI0 BO MHOTHX Jabopa-
TOpPHUSAX, B TOM YHUCJIe U B Hamei [12]. 1o molykmaeT mpearnoaokuTh, YTO BCE YKa3aHHBIC
BUJIbI BO3JICHCTBUS CIa0bIX MOJIEH U U3MTyYEHUH MOTYT UMETh OOIIYIO MEePBUYHYIO MHUIICHb
Bo3/eicTBUA. TeopeTnueckue cooOpakeHUsl O KBAaHTOBO-(PU3NYECKOM MEXaHU3ME BO3AEHCT-
BUs BEKTOPHOTO TMOTEHIMAlla HAa MOJEKYJspHble 00beKThl [1,13] TOBOPSIT O BO3ZMOXXHOCTH
BO3JICUCTBUS €r0 HA CTPYKTYPY BOJHOW CUCTEMBI B KAYE€CTBE NIEPBUYHON MHUILIEHU BO3JECHCT-
Bus. [1o3TOMY mpencTaBiasieT NPUHUUNHUAIBHBIA HHTEPEC SKCIEPUMEHTAIBHOE U3YUEHUE BO3-
NEHCTBUSL BEKTOPHOI'O MOTEHIIMANA HA BOAY U MPOCTEUIINE BOJIHBIE PAaCTBOPHI KaK Ba)KHBIN
nrar B 00001eHUN MTPOOIeMbl OMOIOTHYECKOM aKTUBHOCTH CIIa0bIX (pusmueckux monei.. B
JaHHOW paboTe MPUBOASITCS PE3yJbTaThl 3KCIEPUMEHTAIBHBIX HCCIEI0BAaHUM, MPOBOJUB-
IIMXCSI B TEUEHUE HECKOJIBKUX JIET C Pa3HBIMU COABTOPAMU, U B MEPBYIO OUEPEb C YHACTHEM
Tparunuecku norudmero B.H. AHocoBa.

JKcIepruMeHTA/IbHbIE Hccile0BaHusl. B kauecTBe 1abopaToOpHOTr0 UCTOYHUKA BEKTOP-
HOTO TIOTEHIIMAJIa UCIOJIb30BaJIOCh YCTPOUCTBO, onrcanHoe B [1, 13]. YerpoiicTBo cocTouT U3
CHelHaibHO PACTHOJIOKEHHBIX B BUJIE TOpa CaMapuii-KOOAbTOBBIX MOCTOSIHHBIX MAarHUTOB C
uaaykiuei 150 MT 1 co3naéT 3aMKHYThIN JIOKATM30BAHHBIN TOTOK MATHUTHOW MHYKIIUHU, BHE
KOTOPOTO UMeeTcs 00JacTh «0e3moaeBoro» (0e3pOTOPHOro) BEKTOPHOIO MOTEHIMANA, Teope-
TUYECKU JIMIIEHHAs MarHUTHOroO nosis. Pacu€rHas mMakcuManbHas BEJIMYMHA BEKTOPHOTO IO-
TEHIMANIA, CO3IABAEMOT0 B «IbIpKe OyOmmnkay», coctapmser 3,5-107 T. M, H3MepeHHOe 0cTaTou-
HOE MarHUTHOE TI0JIE PaCcCesSHHS, TPOHUKAIOIIEE B 3Ty 00JIaCTh M3-32 HETOYHOCTH COOPKH yCT-
pPOWCTBA, COCTaBIISIET BEJIMUYMHY B HECKOJIBKO JoJiel MT. B JOMONHUTENBHBIX KOHTPOJBHBIX
OTIBITaX YCTPOMCTBO MOMENIAIOCH B CIIELUATIbHBIN CTaIbHOM 3KpaH, OCIA0JSIONINNA 0CTaTOYHOE
MarHMTHOE MOJI€ BHE HErO B JECATKHU pa3, HO HE M3MEHSAIOIINNA BETUYMHY BEKTOPHOTO MOTEH-
1yaga. OTU ONBITHI MTOKA3aJId, YTO OCTATOYHOE I10JIE HE BJIMSET HA IOJyYaeMble PE3yibTaThl.
Tak kak pe3yJabTHPYIOIAas BeJIMYNHA BEKTOPHOTO MOTEHIIMANA B 00BEME UCTIHITYEMOro 00pas-
11a SIBJISIETCS CYNEepPHO3ULIMEN NCXOAHOTO BEKTOPHOIO MOTEHIIMANIA B JAHHOM MECTE MPUPOJIHO-
TO MPOUCXOXKJIEHUS U HAIIMM JIAOOPaTOPHBIM MCTOYHMKOM, TO B SKCIIEPUMEHTaX BCET/a HC-



N0JIb30BAJIaCh OJJMHAKOBAsA (2 MMEHHO, BEPTUKAIbHAs) OPUEHTAIHS JIOTIOTHUTEIBHOTO BEKTOP-
Horo norteHuuana. HaGmonaembiit 3pPeKT mo OTHOLIECHUIO K «KOHTPOJIIO» SIBIISUICS, B CYILIHO-
CTH, peakuueil 00beKTa Ha gapuayuio BEKTOPHOTO MOTEHIHAIA.

B paGote mcnonb3oBanmach Boga BBICOKOW OYHCTKH («MUIUIHATIOP», YACIBHOE COMpPO-
tusnenue 18,2 Mom.cm. nipu 20° C) ¢ no0aBKoil pu HEOOXOIUMOCTH COJIEBBIX KOMIIOHEH-
TOB, B OT/ICTIBHBIX CITy4asX — KUIISTYEHAS WIIK OTCTOSTHHAS BOJIOTPOBOJIHAS BOJIA.

B ombiTax mpuMeHsIoch Ba Tuna 00pabOTKH BOJHOW MpOOBI: CTAIIMOHAPHBINA U KUHE-
Tudyeckuil. B nmepBoMm ciydae mpo0a BoJbI B CTEKISHHOM KOJIOE BbIAEPKHBAJIaCh B TEUECHHE
0,5—1 gaca HemocpeACTBEHHO HaJ UICTOYHUKOM BEKTOPHOTO NOTeHIMaa. PacuérHas Benuuu-
Ha JOTOJIHUTEIBHOTO BEKTOPHOTO MOTEHIMAJIA MPU ATOM JieKayia B Mpeaesiax (0,5—1)-10"4 T.
M. Bo BTOpoM citydae cBOOOJHO TeKyllast CTpysl BOJbl B CTEKISIHHON TpyOKe MpoImycKantach
yepe3 00J1acTh MaKCHUMyMa JIabopaTOPHOTO0 BEKTOPHOTro moTeHnuana. [lpu aTom Bpems mpe-
ObIBaHMSI BOAHOM MPOOBI B 3T0M 001acTu coctapisiio 40—50 Mcek.

OCHOBHOH TI€JIBIO DKCMIEPUMEHTAIBHBIX MCCIICIOBAHUNA Ha JAHHOM dTamne ObLTa BepH-
duKanys U3MEHEHUH (PU3HKO-XMMUYECKUX M OMOJOTMYECKUX CBOMCTB BOJHOW CpEIbl MOJ
neiicTBeM 0e3pOTOPHOTO BEKTOPHOTO MoTeHIuana. B pabote peructpupoBainuch H3MEeHEHUs
ONITUYECKOH IUIOTHOCTH, 3JIEKTPOINPOBOJHOCTH, aJI€3HH, TEIUNIOEMKOCTH, BSI3KOCTH, OPraHO-
JIENTUYECKUX CBOWCTB BOJBI, a TAKXK€ CKOPOCTH HEKOTOPBIX XUMHUYECKUX U OMOXUMHYECKHUX
peakiuii B Heil. BOTBIIMHCTBO Pe3yIbTaTOB U COOTBETCTBYIOIINE SKCIIEPUMEHTAIBHBIE METO-
nuku onucansl B [1, 2, 13—18]. [IpuBeném HeKOTOpHIC U3 HUX.

Ha puc. 1 npuBeneHo m3MeHeHue crektpa nornomenus guspactsopa (0,9% pactBop
NaCl B guctmuisite) mociae 20 MUHYTHOW SKCIIO3UITUH €ro B 0€3I0JIeBOM BEKTOPHOM ITOTCH-
uane.
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Puc. 1. luddepeHnranbHblid CIEKTP ONTHYECKOTO MOTJIOMICHHUS IBYX WICHTHYHBIX KIOBET C (u3pac-
TBOpOM. /IBe BepXHHE KPHBBIE — ITOBTOPHI KOHTPOJBHOW 3amucu Au(@epeHInanbHOr0 CIeKTpa 10
BO3/IEMCTBHS UCTOYHHKA BEKTOPHOTO NMOTEHLMANA. J[Be HIKHUE KPUBBIE — TOBTOPHBIE 3alMCH HOCIE
20-MHHYTHO! 3KCTIO3ULIUN OJHON U3 KIOBET B II0JI€ BEKTOPHOTO OTEHIIM AN

OTY€TNMBO BUIHO YMEHBIIIEHNE ONTUYECKON TUIOTHOCTH 00pabOTaHHOW BOJBI B 00J1ac-
™™ A <290 HM, ocoOeHHO BhIpakeHHOe Tpu A<240 HM. Bo3zaeiicTBre BEKTOPHOTO MOTEHIHAIA
Ha YUCTHIN TUCTHIUIAT IPUBOJIUT K YBEITHUCHHIO MTOTIIOMICHHUS B 3TOM CIIEKTPAIHHON 00JIACTH.
Tak Kak MOTJIONIEHUE «YUCTOW» BOJIbI, HAXOAIIEHCS B paBHOBECUH C OKpY>Karollei ra3oBoi



atMocdepoit, B Y@ nuanazone (A < 220 HM.) 00yCIOBICHO B OCHOBHOM PAaCTBOPEHHBIM KH-
CJIOPOJIOM, TO 3TH HAOJIIO/IEHUSI CBUIETEIBCTBYET 00 M3MEHEHUHU COCTOSHUS UM KOHIIEHTpa-
MM KHCJIOpOJa B Bojie. B CBOIO ouepenb 3TO MOXKET OBITh CBSI3aHO C U3MEHEHUEM MOJICKY-
JIIPHOM CTPYKTYPBI BOJHOM CPEBbI.

Jlpyroe cBHIETENBCTBO U3MEHEHUH (PU3NKO-XUMHUYECKUX CBOMCTB BOJBI MOIYYEHO MPU
HaOJIOZICHUH 33 COCTOSTHHEM KpemHe3éMa B Boje. Kpemuesém (pazmuunsie hopmbl Si0,) Bee-
I71a IPUCYTCTBYET B BOJHOMU cpefie U B XKUBBIX TKaHsAX [19]. [Ipu 3TOM OH MOXeT OBITH B ABYX
dbopmax: moromepHoit (310 Si(OH),) wim nomuMepHoii, oOpasyromeii reas. B kpoBu uenose-
Ka KOHLIeHTpauus kpemHe3éma cocrapisieT 0,0008%, npudém ero cocTosiHuE B IIa3Me KpOBU
0OoJIbIIIe 3aBUCUT OT aTMOC(EPHBIX YCIOBUM, YeM OT ApYyrux (hakTopoB ku3HH. [ToaToMy, 10-
Jarasi, 4TO BapHallii BEKTOPHOTO IMOTEHIIMANA B HAIIUX SKCIIEPUMEHTAX OTYACTH UMUTHPYIOT
napaMeTpbl METEOyCIOBUHM, MOXHO ObUIO OXKUAATh W3MEHEHUS COCTOSHUS KpeMHe3éMma B
npo0e BOABI MPU BapHalMK BEKTOPHOTO MOTEHIMaja. J[eficTBUTENbHO, U3MEepEeHHE KOHIEH-
Tpauuy MOHOMEpa KpeMHe3éma merofoMm Amsepa [19] BBIIBUIO YMEHBIIEHUE JOJIH MOHO-
MepHO# popmbl B 00paboTaHHOM Boje Ha 5-6% OT €€ uCcXOoHOM BeMMunHbL. ECiau mpuHATH B
cooTBeTcTBUH ¢ [19], uTo B 00BIYHON BOJE B monuMepHou dopme coaepxkutcs 5-10% Bcero
KpeMHe3EéMa, TO MOJIy4eHHOE YMEHbIICHHE MOHOMEPHOH ()OPMBI 03HAYAET YBEITHUUEHHUE 0NN
nojsuMepHoi Ha 4-5% oT oOuiero KojandecTa KpemHeséma, T. €. B 1,5 - 2 pa3a. Ponb B nan-
HBIi MOMEHT MPEXKIEBPEMEHHO O00CYXIaTh (DU3MKO-XMMHYECKHH CMBICT OOHApY>KEHHOTO
s dexTa. MOKHO JTUIIH BBHICKA3aTh MPEATIOIIOKEHHE O TOM, YTO CTOJIb CYIIECTBEHHOE YBEIH-
YeHHe JOJH MOJMMEpPHON (OpMbI KpeMHe3éMa BBI3BAHO JIOKAJIBHBIM 3allleladMBaHUEM BOJI-
HOU (ha3bl B OKPECTHOCTH BKpAIUICHHH KpEeMHE3EMa WM CTPYKTypU3alueil BOJbI, CIOCOOCT-
BYIOIICH CHBUTY paclipelelieHus] KpeMHe3éMa B CTOPOHY ero moiaumepHoit ¢opmel. U To, u
JPyTO€ CBUIETENBCTBYET 00 M3MEHEHUH (DPU3UKO-XUMHUECKOTO COCTOSIHUSI BOJBI TIPU BapHua-
[IUU BEKTOPHOTO MOTEHITHANIA.

Y 100HBIM OMOMHIUKATOPOM KauecTBa BOJBI SIBISIETCS MOBEACHUE OJIHOKJIETOUYHBIX Op-
TaHU3MOB HJIM IPOCTEHIINX TUAPOOUOHTOB.

Jnist onipeneneHust MOABIKHOCTH TPOCTEHIINX THIPOOHOHTOB B BOJIE MCITOJIB30BAINCH
uH(Y30pUH COIUPOCTOMBI Spirostomus ambiquum, KyJIbTUBUPYEMBIE B JIAOOPATOPHBIX YCIIO-
Busx. [loaBM>KHOCTE MH(DY30pHil onpenensiachk U3BECTHBIM CIIOCOOOM BU3YaJIbHO C HUCIOJIb-
3oBaHreM Mukpockona MBC - 9. lHnekc nBUraTebHON aKTUBHOCTH BBIUUCISUICS KaK YMCIIO
nepeceyeHnt HHPYy30pusiMHU, CBOOOAHO IJIaBAIOLIMMU B ITPoOE BOABI, MAPKEPHOH JIMHUHU 32 5
MUHYT HETPEPHIBHOTO HAOIOIEHUSA. DTOT TECT YaCTO MPUMEHSETCS B SKOJIOTUYECKOM MOHHU-
TOPUHTE BOJHBIX OOBEKTOB.

Panee Obw10 omHcaHo W3MEHEHHE MHIAEKca ABUrarenbHoi akTuBHOcTH (MJIA) crupo-
CTOM IIPU IKCHOHUPOBAHMM UX B MOJI€ BEKTOPHOI'O MOTeHIMana. B nanHoN paboTe 3KCIOHU-
POBAHMIO MOJBEPrasiach OIMbITHAS MOPIUS YUCTOM BOJBI, KOTOpas 3aTEM B COOTHOIIEHUU 1:1
n00aBIsIach K BOJIE ¢ MHKYOMpPYEeMBbIMHA MH(Y30pHsIMH. B KOHTPOJBHBIX SKCIIEPUMEHTaX K
uHY30pUsIM J00aBISIICS TaKoH ke 00bEM HeoOpaboTaHHOM BObI. 3MepeHus: mpOBOAUIUCH
B TEUEHHE HECKOJIbKUX HEJIENb 110 HECKOJIBKO Pa3 3a JA€Hb. Y CPEeIHEHHBIE 32 IEHb PE3YJIbTAaThI
npuBeneHbl Ha puc.2. OTUETIMBO BUAHO CTUMYJIHPYIOIIEe AEHCTBHE «BEKTOPHO MOTEHIIUPO-
BaHHO» BOJIBI HA TOABIKHOCTH MH(Yy30puil. He ObU10 HU OIHOTO M3MEpEeHHs], B KOTOPOM
pe3yNbTaT BO3ACUCTBUS ObLIT ObI HHBIM.
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oM. Ceetnbie cTonOuKy 3HaueHusI JIA B KOHTPOJIHLHOM OMBITE, TEMHBIE—B OIBITE C 00pabOTaHHOM
BOJIOM
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Jlns BepuduKaluu BO3ACHCTBUS BapHaIlMM BEKTOPHOIO MOTEHIMAlda HAa BHYTPHUKJIE-
TOYHBIE TIPOIECCHI OBLT UCIOJIb30BaH META0OIU3M YTIIEBOJOB B KIETKaX Apoxokel. Jlns Ha-
OJIFOICHHST CKOPOCTH COpaKUBAHUS Caxapo3bl KYyJIbTYPOH APOAOKEH Obljla M3TOTOBJICHA CITe-
LMaJbHasl YCTAHOBKA, MO3BOJISIIONIAS C BHICOKOM TOYHOCTBIO U3MEPATHh Pa3HOCTh CKOPOCTEN
ra30BBIJCICHUS B IBYX U30JIMPOBAHHBIX OT aTMOC(Ephl CYCIEH3UAX APOXIKEN («KKOHTPOIIbY
U «OTBIT») TI0O U3MEHEHHIO 00BEMOB Ta3a HaJl KaKIOW CyCleH3ueH, pa3AenéHHbIX APYT OT
Jpyra MOABM)XHBIM BOAHBIM 3aTBOpPOM. CycCIieH3Us IPOXKEeH TOTOBMJIACh HA KHUIISTUYEHOU
BOJIOTPOBOHOI Bojie ¢ to0aBiIeHneM caxapo3bl. MizMepenus ckopoctu Beinenenus CO, Ha-
YUHAJIMCh Yepe3 Moryaca rnocijie IpUroToBICHUs CYCIIEH3UU U MPOBOIMINCH ITPH KOMHATHOM
TeMreparype. bbuin peanu3oBaHbl JIBE€ CXEMbl OMBITOB. B OJHOW M3 HUX HMCHBITHIBAJIOCH
JeiicTBIEe BEKTOPHOI'O MOTEHIMAala Ha TOTOBYIO CYCIIEH3MIO HEMOCPEACTBEHHO B pabouyem
cocyze. [Ipu sTrom Ha 20 MUHYTE HAONIOACHUS MO OMBITHYIO KIOBETY MOJBOJUICS HUCTOY-
HHUK BEKTOPHOIrO MoTeHIuana. Bo BTOpoll cxeme BO3AECUCTBUIO BEKTOPHOI'O MOTEHIHAIA B
KMHETUYECKOM PEXHME MOABEPrajgach TOJIbKO BOJA, HA KOTOPOW 3aT€M rOTOBHJIACH CYCIICH-
3Usl ISl ONBITHOM KIOBETHI. Pe3ybTaThl 3THX OIBITOB MPEICTaBICHBI Ha puUC.3.
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Puc. 3. I3sMeHEeHUsT CKOPOCTH Ta30BBICICHUS B CYCIIEH3UH IpoxKxkeil. [loBTOpHBIE KOHTPOILHBIC
OTIBITHI 0€3 BHEUTHETO BO3/IeiicTBHsS—M. OTKIOHEHHE OT KOHTPOJISI IIPH BO3JICHCTBIH NCTOYHHUKA BEK-
TOPHOTO MOTEHIIHAJIA, TIOJIBEICHHOTO TI0]] OMBITHYIO KOJIOY Ha 20 MuHyTe OnbiTa,— A . OTKJIOHEHHE OT
KOHTPOJIS TIPH BHECEHUH B OTBITHYIO KOJIOY Mepe]l HauaioM U3MEPEHUs BOJIbI, aKTUBUPOBAHHOW BEK-
TOPHBIM MOTEHIMATOM—X

KoHTponbHbIE OMBITH MOKA3aJId MPAKTUYECKU TMOJIHYIO0 UICHTHYHOCTh KUHETHKU Opo-
XKEeHHsA B 00enx Koj0ax MpH OTCYTCTBUU BapHallMM BEKTOPHOro moTeHuuana. Iloasenenue
MOJT O/IHY U3 KOJIO («OMBITHYI0») UCTOYHUKA BEKTOPHOIO MOTEHI[MAIA TPAKTUUYECKH Cpasy kKe



OKa3bIBaJIO A(PQPEKT 3HAYUTEIHHOTO 3aMEIJICHHs CKOPOCTH Ta3OBBIACICHHS B 3TOH Kojbe
(puc.3). DTa MOHMKEHHAsi CKOPOCTh COXpaHsUIach B TEYEHHE BCETO BPEMEHU HPUCYTCTBHS
MCTOYHMKA BEKTOPHOrO NnoTeHuuana (1 gac) m mocie ero yCcTpaHEHHUs BO BECh IEPUO] Ha-
OmroneHUs. AHATOTHYHBIA d(PPEKT HHTHOMPYIOMIET0 THNA HAOIIOAANICS U B OIBITaX, MPOBO-
JUBLIMXCS IO BTOPOH CXEMe€, KOrJa BOJAa IOJABEprajach IpPeIBapUTEIbHOMY BO3JECHCTBHUIO
BEKTOPHOTO MOTEHI[MATA B KHHETHYECKOM pexkume (puc.3). UToOBl OTAEIUTh HAOII0aeMBbIi
3pPEeKT OT BO3MOXKHOTO BO3JIEHCTBHS HAa OOBEKT HCCIEIOBAHUS OCTATOYHOTO MAarHUTHOTO
MOJIsl BEJIMYMHOM B HECKOJIBKO JIECATKOB T'ayCC, CO3JaBa€MOr0 HCTOYHMKOM BEKTOPHOIO TO-
TEHIIMaja, ObUTH MPOBEACHBI JONOIHUTEIbHBIE U3MEPEHUs. BMECTO crienuanbHOro HCTOYHU-
Ka BEKTOPHOTO MOTEHIMaNa IMOJ «ONBITHYIO» KOJIOY ObUI MOABEAEH MOCTOSHHBIM MAarHur,
co3naronmii B 00bEéMe KoObl MarHuTHOE mojie okojo 40 raycc, HO 3HaUUTENBHO (B 5-6 pas3)
MEHBIIIYIO0 pacU€THYIO BEJIMUUHY BEKTOPHOTO MOTEHIMANa, YEM OT Hallero UCTOYHHUKA Oe3Mo-
JI€BOTO BEKTOPHOro moTeHuuana. OTCyTCTBHE HAOIIOIAaeMOro BO3JACHCTBHS Ha CKOPOCTb
OpOXEHUsI TIPU JTAHHOW TIOCTAHOBKE OMBITOB TOBOPHUT O TOM, 4TO 3(PHEKT ACHCTBUS CIEIH-
aJIbHOTO MCTOYHHMKA BEKTOPHOI'O MOTEHIMANIa KOPPEIUPYET C BEJINYMHON BEKTOPHOIO MOTEH-
1yana, a He MarHUTHOTO TOJIS.

W3BecTHBIM MOKa3aTelleM OHOJIOTHYECKHX CBOMCTB BOBI SBISETCS €€ OpraHOJEITHYe-
ckoe (BKycoBoe) kauecTBO. OIHaKO OLIEHKA BKYCOBBIX KaUeCTB BOJbl YUYACTHUKAMH 3KCIIEPU-
MEHTa BeChMa CYOBEKTHBHA M HE MO3BOJISIET MONTYYUTh HAAEKHYIO KOJTUYECTBEHHYIO Xapak-
TEPUCTUKY NpoObI. [ perieHus 3Toi 3aJauu ObLIM MCIIOJIB30BAHBI MBI, KOTOPBIM IMPEJ-
Jarajuch Ui TUThs MPOOBI OTCTOSIHHON BOJOMPOBOIHOM BO/ABI (KOHTPOJIBHON U 00paboTaH-
HOM) B UACHTUYHBIX NMOWJKax. KOHCTpyKLMs yCTpONCTBa MO3BOJISIIa BECTU €KECYTOUHBIN
y4€T 00BbEMA BOJIBI, BEITUTOMN JAECATKOM MBIIIEH U3 00EUX MOUIIOK.

MHoroiHeBHbIE HAOMIOJEHUS HAJ MBIIIAMU [OKA3ajd, YTO MBIIIU JIETKO pa3Indaiu
poObl BOJBI U OTUETIIMBO MPEANOYUTAIA BOLY, OOpaOOTaHHYIO BEKTOPHBIM MOTEHIIMATIOM.
Bona B nmounkax MeHsJach €XEIHEBHO, HO €CJIM POJb OMNBITHOM MOWJIKHA OCTaBajach HEU3-
MEHHOM HECKONBKO THEH, TO MBIIIM MPUBBIKATH K 3TON CUTYallUH, U TOT/Ia 00bEM BOJIbI, BbI-
MUTON U3 OINBITHOM MOWIKH, B 5-8 pa3 mpeBbllIajl KOHTPOJIbHBIH. CMeHa poJiell MOUJIOK BBO-
JUia MBblel B 3a00y’KIeHHe, HO K KOHI[y CYTOK OMBITHBIA O0OBEM CHOBA MpEBBINMIAT KOH-
TPOJIbHBINA. 3a BCcE BpeMs HAOMIOACHUST He OBIJIO HM OJHOTO Pe3yJIbTaTa, KOTOPBIH OBl MPOTH-
BOPEYMII BBIBOAY O SIBHOM MPEAMOYTEHUN MBIIIIAMH BOJIbI, SKCTIOHHPOBAHHOM B MOJIE BEKTOP-
HOTO MOTEHIIMAJIA.

B psine sKkciepuMEHTOB € KPOBBIO JOHOPOB, UMEIOIUX HEKOTOPHIE MATOJOTHH, ObLIO
00Hapy»XeHO, 4YTO JEHCTBUE BEKTOPHOTO MOTEHIIMAIa Ha KPOBb in Vitro NPUBOIUT K U3MEHE-
HUSM, KOTOpbIE MOKHO PacCMaTpHUBaTh KaK «TepareBTUYECKUe». Tak, CKOPOCTh OCeqaHUs
SPUTPOLIUTOB MOCJIE 0OPaOOTKH YMEHBIIAETCS, €CIM OHA ObLIA BBIIIIE HOPMBI, M YBEITUUUBACT-
cs B 00paTHOM ciydae; CKOpOCTh Mpojudepanund TUMQOIUTOB B KPOBU JTOHOPOB C MOHHU-
KEHHBIM UMMYHHBIM MOTEHIAIOM (TyOEepKyJIE3HBIE U OHKOJIOTHYECKHE OOJIbHBIE) BO3pacTa-
€T Ha JIECATKH MPOILEHTOB. Y MBbIIIEH, MOABEPTHYTHIX MOTYyYaCOBOM SKCIO3UIIMUA BEKTOPHBIM
MOTEHLMAJIOM, Ha TPEThU CYTKU CYLIECTBEHHO BO3pacTaeT (paronuTapHasi aKTUBHOCTb HEM-
Tpo(UIoB.

Co3znaérest BnevarjaeHue, YTO MU3MEHEHHE CBOWCTB BOJHOW (pa3bl BEKTOPHBIM IOTEH-
nuanoMm (u apyrumu ¢dakropamMu HUH(OOPMAILMOHHOTO BO3ACWUCTBUSA) HA CUCTEMHOM ypPOBHE
BBIPAXKACTCSl B aKTUBALIUU 3alUTHBIX CUJI OpraHU3Ma, B YaCTHOCTH, aKTUBAL[MK PeraparioH-
HBIX TPOIIECCOB. JTO XOPOIIO BHUIHO, HApPUMEpP, B BO3JCHCTBUU Ha KPOBBH TOHOPOB, MOJI-



BEPrHYTYIO JEHCTBHUIO MOHHM3MpYIOUled pamuanmu. Tak, mpu y-oOMydyeHHMH OT HCTOYHHKA
Bcs KpOBHU 3JIOPOBBIX JOHOPOB B 03¢ 1 I'peil B skcnepuMeHTe HaOII0aI0Ch MOSBICHUE
XPOMOCOMHBIX abeppaliiii B TuM(OIHUTAX C YACTOTOM, 3HAYUTEIHHO MPEBHIIAIOIICH HHTAKT-
Hy10 (hoHOBYIO BennunHy. OHAaKO BBIIEPKMBAaHUE 00y4EHHOM MPOOBI KPOBU B TEUEHHE Ya-
ca B 0€3I0JICBOM BEKTOPHOM IMOTEHIIMANIE CHIKANIO OOIIYI0 YacTOTy MPOSBISIEMBIX abeppa-
i Ha 20%, a aGeppanuii THIa KOJeI U JUIEHTPUKOB—B 2—2.,5 pa3a. BrisaBieHHOE CHUXe-
HHE YacCTOTHI CIOXKHBIX abeppaiuii XxpoMocoM U abeppaHTHBIX MeTada3 MOKET CBUICTEIBCT-
BOBaTh O penapauroHHOM 3¢ dekTe NeHCTBUS BEKTOPHOIO MOTEHIMajda. BakHO OTMETHUTH,
YTO ypOBEHb CIIOHTAaHHBIX a0epparuii B KPOBU MPH BO3IECHCTBUU CAMHM BEKTOPHBIM IMOTEH-
[I1aJIOM HE MOBBIIIAETCSI.

[TonoOHBIE MaTepHalIbl MOTYT MPEACTABUTH OOJBIION HHTEPEC ISl MPAKTUIECKOTO HUC-
MOJIb30BaHUsl BEKTOPHOTO MOTEHIIMAaNa B O0phOe ¢ JTydeBHIMU U MHBIMU MOPAKEHUSIMHU YeJI0-
Beka. J[efCTBUTENBHO, UCTIBITAHUS UCTOYHUKA BEKTOPHOIO MOTEHLIMANAa HA OHKOJIOTHYECKUX
6onbHbIX, ipoBeieHHbie B MHUOUW um. T1.A. I'epuena mox pykoBoacteom a.M.H P.K. Ka6u-
coBa Ha KoHTHHreHTe 180 OOJBHBIX, MOKa3aIM BechMa OOHAAEKMBAIOIINE PE3yNbTaThl. B
oOuieil cioxHocTu Oosiee ueM y 85% manueHTOB HaOMIOAAIOCh YIYUIIEHHE COCTOSHUS IO
YaCTH CHIDKEHHS O0JIEBOTO CHHAPOMA, YMEHBIIICHUS PAHHUX JTYUYEBBIX MOBPEKIACHUM, yITyd-
HIeHUs TPO(UKU MepecakeHHbIX KOXKHBIX JIOCKYTOB, CTUMYJISLMS MOCIECONEPAIMOHHBIX pe-
napaTUBHBIX MporeccoB. CilyyaeB yXyIUIEHUSI COCTOSIHUS HE 3apETUCTPUPOBAHO

BbiBoabl. Llenbio npoBeeHHOr0 3KCIEPUMEHTAIIBHOTO UCCIIEJOBaHMsl ObliIa JIMIIb Be-
puduKanys U3MEHEHUH OMOJIOrMYeCKON aKTUBHOCTH BOJBI MPU BapHallUd BEKTOPHOTO TO-
TEHIMAJIa, a He U3y4YeHHEe (PU3MIecKoro MexaHu3Ma siBjieHus. [lomydeHHbIe pe3yIbTaThl AT
HECOMHEHHBIE HKCIIEPUMEHTAJIbHbIE CBUJIETEIBCTBA BO3ACHCTBUS BapHallMM BEKTOPHOTO IO-
TEHIIMaJa Ha BOAY M €€ OMOJIOTHYECKYIO0 aKTUBHOCTD, MTPOSBIISIFOIILYIOCS B ITOCIIEAYIOMINX HC-
NBITAHUSAX. DTOT BBHIBOJ MOJTBEPKIAET B3IJISA] HAa BOJIY KaK Ha MEPBUUHYIO MHIIEHb CIA0BIX
AJIIEKTPOMATHUTHBIX BO3JICHCTBUIN U CTUMYJIUPYET U3yUYCHHE UX MEXaHU3MA.
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BIOLOGICAL ACTIVITY OF WATER PHASE ACTIVATED BY WEAK
MAGNETIC FIELDS

Trukhan E. M.

It was found that water preliminary activated by a vector potential changes mobility of infu-
soria, rate of sugar fermentation in yeast cells and is more attractive for drinking for mice.
Modifications of certain physical characteristics of water (UV absorbtions spectrum and state
of a silica admixture) was also discovered. It was supposed that water is the primary target
for weak electro-magnetic fields impact on biological objects



