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The effect on the microflora of water whilst lubricant-coolant weak pulsed electromagnetic fields. Presented a
hypothesis of electromagnetic pulsed fields extremely low frequency range of the microflora.

B mponomxenue pabot [1, 2] o nccinenoBaHUIO
OYHMCTKM BOJIOMACIISIHBIX SMYJIBCHHA HM3Yy4aloch BIIUSHUE
UMITyJIbCHOTO 3sekTpoMarautHoro mnoist (MOII) kpaiine
Hu3kouactotHoro (KHY) nmamazona Ha MuKpodiopy
cMa3zogHo-oxIakaaronier xuakoctu (COX).

B mpomecce skcmiyatanmm asmynbens  COX
3arpsi3HAeTCs MHKPOOPTaHU3MaMH. XapaKTepHbIMH
MpU3HakKaMu MHUKpoOuonormdeckoro mnopaxenuss COX
SBIISICTCSI  BBIJENICHHE CEpOBOAOpoaa (BTOPOH  Kilacce
OITaCHOCTH) A JpYyIMX COIYTCTBYIOIIMX  Ta3oB,
00J1a1ar0IINX HempusTHBIM ~ 3amaxoM. COX ¢
yCTOﬁ‘lMBblM HCHIPUATHBIM 3araxoM OaxXe IMPU BBICOKHUX
TEXHOJIOTHYECKHAX XAPAaKTEPUCTHKAX HEMPUTOoMHA U
MpUMEHEHHS U JO0JDKHA ObITh 3aMeHeHa [3]. Samax COX
SBISIETCSl OIHUM M3 KOHTPOJHMPYEMBIX  ITOKa3aTelew,
OnpeaesIeMblil o crenuaIbHON METOIUKE
OpPTaHONENTHYCCKUA | HamlpsSIMyI0 ~ CBsI3aH  C
KOHIICHTpalHei B HeH OakrepHaibHON  (IIOPHI,
xapakTepuszyemoil obmemukpoOHsIM "nciaom (OMY). [lo
HACTOSIIIETO BPEMEHH [UISI CHIDKEHHS KOHIIEHTPAIHH
MukpoopranusmoB B COXX BBoasTCsl GHONpHCaIKU.

OpHaKo, BBICOKasi CTOMMOCTb U JNe(PUIUTHOCTD
Ouompucasok, a Takke cneuuduyeckue dPdekThl,
CBSI3aHHBIE C BBOJOM THocjenaHux B smyibcuto COX
(pe3kwnii 3amax, pa3apaxxeHue KOXH U T.1.) 00yCIIaBIMBalOT
MIOUCK HOBBIX CPEJICTB BO3JICHCTBHA Ha MHUKPOQIOpY
COX. OpHUM U3 TakuxX CPEACTB BO3ACUCTBUSA Ha

MHUKpodIIOpy SBIISIETCS UCTIONIb30BaHNE
3JIEKTPOMArHUTHOTO MMITYJIbCHOTO moiisl. bakrepuumaHoe
BIIMSIHHE 3JIEKTPOMAarHUTHOTO OIS Ha

MHUKPOOHOJIOTHYECKHE OOBEKTHI, HAXOSIIUECS B BOIHOM
cpene, onuChHIBaIoch MHOTMMHU aBTopamu: Kmaccen B.U.,
Kynsckuit JLA., C.HM., axoB A.W., Hymkun C.C.,
Cannynsk A.B, XKypasnes C.I', Kapenun A.Sl., Xabapos
0O.C., bunru B.H. u gpyrue [4-15].

OcHoBHBIe  3((deKTh, BO3HHUKAIOUINE  TOJ
JIEICTBHEM MarHUTHOTO TIOJS — MOJIAPU3AIHs KISTOUYHBIX
CTPYKTYp, HW3MCHEHHE MEMOpAaHHBIX  [OTCHIHAJIOB,
JIOKAITbHBIN HarpeB KJIETKH, MPO0OH MeMOpaHbI KIETKH U
T.JI., YTO B KOHEYHOM HTOre BEAET K TOPMOKECHHUIO
CKOPOCTH pPOCTa W JeNeHHus KIeToK m ux rudemn. Kax
oTMmeuarot, Hanpumep, Krnaccen B.U., buarn B.H. u ap.,
OakTepunMaHb  3(QdekT MarHuTHOro Mot — OoJjee
BBIpQKEH TpH cHa0bIX MarHUTHBIX MoJisAX. Tak ke
OTMCYACTCA, 4YTO 68KTepI/lLII/I}1HOC )leﬁCTBHe MAarHuTHOI'O
IOl 3aBUCUT OT YacTOTBI CIIENOBAHUS U (bopMBI
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HMITYJIBCOB, HAaIpPsDKEHHOCTH " rpajnenra
HaIpsDKEHHOCTH MarHuTHOrO  MOJI, BPEMEHU
00paboTKM, PE3UCTEHTHOCTH  (CONPOTHUBIISEMOCTH)

MHUKpPOOPTaHW3MOB W T.A. Ha Ham B3rmsig, ocoObrit
HWHTEpPEC  MpEACTaBIsIeT JeiicTBHE Ha MHKpodIopy
HMITyJIbCHOTO ~ 3JIEKTPOMAarHUTHOTO — TONS  KpaiHe
HHU3KOYaCTOTHOTO auamnasoHa (2-30) I'm. Dto cBsizaHO B
MIEPBYIO O4Yepeb C CyIIECTBOBAHUEM TaK HAa3bIBAEMBIX
"YaCTOTHO-aMIUTUTYIHbIE OKHA'", BHYTPH KOTOPBIX €CTh
peakuusi 6M000OBEKTA, a BHE UX — OTCYTCTBYeT. Takue
4acTOThl Ha3Bask O0MO3()(EKTHBHBIMU JHMana3oH 3THX
gactoT JiexuT oT 0,3 no 30 I'u. [5.

Jus pemieHWs — TOCTaBJICHHOM  3aj1a4d
HCIIOJIb30BATMCH MOJICIIN JICHCTBUS MAarHUTHBIX ITTOJICH

Ha Ouonoruyeckne CUCTEMB, METOJbI
9KCIIEPUMEHTAIIBHBIX HCCIICTOBAHMUM.
OKCHEepUMEHTEI MPOBOMIINCH Ha

71a00paTOPHOW YCTaHOBKE, IPUHIMIHAIBHAS CXeMa
KOTOpOoi Tmoka3aHa Ha puc. 1. HanpsokeHHOCTD
(MHAYKIMSA) MarHUTHOTO MOJMSI  BO BCEX OIBITAX
cocraimsmia 4 kA/m (0,05 Ta). Yacrora cnemoBaHus
umnynscoB -2 u 10 I'n. MccnenoBanusaMm noasepraiach
BonomacisiHasg sMmynscust COX tunma BOJIC-1 (TY
38612137-89). Meroauka npoBeieHHUsT IKCIIEPHUMEHTOB
3aKioyagach B CIEAYIOIIEM: U3  JeHCTBYROIEH
TEXHOJIOTUH MeXaHOCOOPOYHOTO MIPOMU3BOJICTBA
orOmpanuce mpoOsl BomomacistHON Smynbcun COX,
oosemom  200-250 M. IlpoOer  oTOmpanwmche B
CTEpIIIM30BaHHYIO Mocyny. AHamm3 npod ma OMY
npoBoawics 1o wMeroguke BHUMHED®TEXUM wu
T'OCT 189669-73 mo u mocne oO6paboOTKH B MATHUTHOM
nojsie. [IpoObl, mpolenuIe MarHUTHYIO 00paboTKy
aHAM3UPOBAIMCH Yepe3 18 vacoB mocie 3aBepiieHus
DKCIIEPUMEHTOB.

YcraHoBKa  COCTOUT U3 JBYX 4acTeil:
HCTOYHHMK THTaHuS 2 (TEHepaTop HMITYJIbCHBIX TOKOB
(TUT)) n wmanykropa 3. B WHAOYKTOp, BCTaBIsUIACh
TpyOa (kamepa) 4 ™3 HEMAarHWUTHOTO MaTephaa.
Ceepxy, dYepe3 BOpOHKY | B TpyOy OmaMeTpom
momaBanyd mpensapurensHo Tnepememannyio  COX,
obbeMoM MIPUMEPHO 100 MJT. CKopocTh
perynmpoBaigach BEHTHIEM 5 ¥ OTPaHHYUTEISIMU
MoTOoKa 6, TpPEICTaBISIIOMMMHA CcOo00M Hacaaku ¢
OIIpEe/IeTICHHBIM AuameTpoM oTBepctusi. OOpaboTaHHas
COX coOupasacb B eMKOCTh 7, oTOHMpaiach B
CTEPWIM30BaHHYIO TOCYIy, M Jlajiee IepeaaBanach Ha



aHamm3 - Ha OMY u xonmu—uHaekc. CKOpOCTh UCTEUEHUS
OMYJIbCHH OIPEACIIOCh CTaHAAPTHBIM METOAOM — IO
BpEMEHU HATIOJTHEHUS OIIPEIENIEHHOTO o0Obema.
HaHpﬂ)KeHHOCTI) HUMITYJIbCHOT'O MAar"HuTHOI' O 10JIs1 B
cojieHouzae - pacueTHoe 3HadeHue. Cuya TOKa M Bpems
paspsiia pacCUMTHIBAIKNCH MO OCIHJUIOTPAMME UMITYJIbCA,
MOJMYYCHHON Ha JBYXKaHAJIBFHOM oclwuiorpade THIa
C1-117.

e - F

Puc. 1 - IlpuHuunuajabpHasg cxXxeMa YCTAHOBKH IS
oopadotkn COK B HMOYJIbCHOM HH3KOYAaCTOTHOM
MArHUTHOM moJie: 1 - BOpOHKA; 2 - HICTOYHUK MUTAHUS
(renepatop mmnyabcHbIX TokoB (I'MT); 3 - unaykTop
(kaTymika cojieHouaa); 4 - kamepa; 5 - BeHTHIb; 6 -
OrpaHMYNTE/]b MOTOKA; 7 - eMKOCTh

HanpspkeHHOCTh MMITYIBCHOTO MarHUTHOTO TOJIA
B KaTyIIKE COJECHOWAA ONPENEISIOCh IO OCIMIIIOrpaMMe
ocummtorpada tuna C1-117 pac4eTHBIM yTeM.

B pesynbrate npoBeNeHHBIX HCCIIEA0BaHUI OBLIO
yCTaHOBJIEHO (puc.2), 4To:

- ¢ yBenuueHueM KonudectBa npoxojoB COX
gyepe3 2JIeKTPOMAarHUTHOE 1oJie oT 1 10 5, GakTepuiuIHoe
JIGUCTBUE MAarHUTHOrO TMojsi cHuxaercs, OMY B
obpaborannoit COX pacrer u npu kpatHOCcTH OoJbie 3-4
npeBeimaer OMY B HeoOpabotannoit COXK;

- OakTepuiumHOE JeiicTBHUE HMITYJICHOTO
3JIEKTPOMAarHUTHOTO TOJS 3aBHCHUT OT €TO YacTOThl, OHO
MaKCHMAaJIbHO NIPH YaCTOTE CIIEJ0BaHUA UMITYIbCOB 2 I'1r;

- OakTepuumaHOE  OEWCTBHE  UMILYJILCHOTO
JJIEKTPOMAarHUTHOTO  TOJII  PacTeT C  YBEIMYCHHEM
ckopoctu apwxkeHus COX, mocturas mMakcumyma MpH
ckopoctu 0.08 M/c, a 3areM magaer, U NPH CKOPOCTH
6ombmre 0,024 M/c, CTPEMHTCS K HYJIIO;

- BiusHHe ckopoctH JABmkeHus COX  uepes
nHxykrop Ha OMY  1mpu yacrore cieqoBaHMS UMITYJIbCOB

marHutHOro mosis 2 I'il MeHee BBIPaXEHO, dYeM MpHU
gacrote 10 'y (puc.3).
BepositHo, B HCCIEeyeMOM JIMaIa3oHe

bakTepunuaHbii 3 dexr aericterst KHY MarHuTHOTO mosist
GoJjee CBS3aH C YaCTOTOM CIIEAOBAHHS WMIIYJIHCOB, YEM C
WHAYKIUEH MarHUTHOTO TIOJIS.

[TosicHUM TaHHOE NPEANONIOKEHHE CIEAYIOIIUMU
pacCyKJIACHUAMMU. I/ICXO)ISI H3 TOIr0, 4TO DJICKTPOMArHuTHas
SHEprus TMepenaeTcs MO0 JUAIEKTPUKY, B pe3yJbTaTe
UMIIyJbCa MarHUTHOT'O TOJs, COIJIACHO TeOpeMe YMOoBa —
[oliHTHHra, TIpH HEpEeMEIEeHUH MHUKPOOHOIOTHYECKUX
00BbEKTOB B MAarHUTHOM II0JIE Oosbmras  4acTh
JNEKTPUYECKON COCTABIISIIOIIECH SHEPTUM MArHUTHOTO TOJIS
OyZIeT moriomaThCcst MEMOpaHaMHU KJIETOK, KaK MMEFOITIMH
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Oonee  BBICOKOE COMPOTHBIICHHWE (TIOBEPXHOCTHOE
conpotuBiieHrne Memopanbl 10 100 kOm/cm).
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Puc. 2 - Bausinne na OMY  kosmyecTBa NMpPoOXo/10B
COX uepe3 UDII; 2 u 10 'y — yacToTa ciegoBanus
HMITYJIECOB MATHUTHOTO TOJISI
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Puc. 3 - Bansinme Ha OMY ckopocTH JBH:KEHHS
COX uepe3 UIII. 2 u 10 ' — yacToTa ciaeq0BaHMA
HMIYJIbCOB MATHUTHOTO TOJISI

MOKHO TpPENNoNOKUTh, YTO MOJ JEHCTBUEM
SJIEKTPUYECKON COCTaBISIOLIEH 3JIEKTPOMAarHUTHOIO
moms 3a Bpems mopsaka 10° cex  mpomcxommt
MTHOBEHHBIII HarpeB # BO3MOXKHO HapyIIeHNe
MeMOpaH OakTepuii, KaKk UMEIOIINX BBICOKOE YAEIhHOE
COIIPOTHUBIICHHE. Tlon JIEUCTBHEM BTOpO¥H
cocTtaBisitolie, - Bekrtopa IloWHTHHra - CKOpOCTH
U3MCHCHUA SHGKTpOMaFHHTHOﬂ OHEprunM B CIAWMHHULC
o0bemMa, NpPOU30HIET NoJApU3aust MeMOpaHHBIX
000JI0YCK, M3MCHEHHE MEMOpPaHHBIX IOTCHI[HAJIOB U
KIETOYHBIX CTPYKTYp, YTO Ha Haml B3I OyneT
pemraronmmMu GaKkTOpaMy B THOCTH KICTKH.

PaccunTaeM 3HEprur0 MarHMTHOTO  IOJIS
BHYTPH KaTyIIKH IPH TOAade Ha Hee 3aTyXaromero
nMnyibca. M3 0CHOB (PM3HWKH M3BECTHO, YTO IIOTHOCTH
SHEPTHH MarHUTHOTO TIOJIST BHYTPH KATYIIKH:

o = pponI */2pp,, (1)

WIn
o =B2u, = [n I, e sinnft + o) upe’2,  (2)
rie | U [, — MarHUTHas IPOHHULIAEMOCTh BELIECTBA U
BAaKyyMa, - YUCJIO BUTKOB Ha 1 M Karymiku, [ — Tok, 1=

I, e sin(2znft + a,), I, — HawambHOE 3HAYCHHUE TOKA, A,
0 — ko3 uIMeHT 3aTyxaHus, 2nf — yrioBas 9acrora,



pan/c, t - Bpems BO3IEHCTBUS MMIIyJlbca, ¢, f — gacToTa

CJIeIOBaHUS UMITYJIbCOB, I'L, 0, - HayanbHas (asa, pam.
[IpuHMMaeM, 4TO NPH MPOYUX PABHBIX YCIIOBHSIX

o sBIseTcs GyHKIHei Tonbko ot (sin2 f)°. Toraa nveem:

o = F(sin (2nf))’. 3)

AHanu3 MoJIy4eHHOT0 ypaBHEHUS (3) MOKa3bIBaeT,
YTO C POCTOM YAacTOTHl IIPU TOCTOSIHHOH  MHAYKIIMH,
IUIOTHOCTh DHEPTUH MArHUTHOTO TIOJS BHYTPH KATYIIKH
comeHonmna  yMmeHbmaercsi Kak . ClieoBaTensHo,
SHEPreTUIeCKOe BO3ACUCTBHE HAa KIETKY yMEHBIIASTCS,
9TO MOXXET TPHBECTH K CHIDKEHUIO OaKTepUIHIHOTO
addexra, uyto (QakTHUeckn W HAOMIOAATOCH HAMH B
uccieyeMoM Juarna3oHe. B To jxe Bpemst py IOCTOSIHHOM
YacTOTE CJICAOBAHUS HMMITYJIbCOB pPOCT  MHAYKLIUHU
COIIPOBOXKJAETCS  YBEIIMUEHHEM IUIOTHOCTH DHEPIHU Kak
Yo, 9TO  JOWKHO  TPHBECTH K  YBEIHYCHHIO
OakTepurmaHOro 3¢dekra.  OgHAKO, KaK OTMEYAIOT
Knaccen B.U. [8], buaru B.H. [10] u np., OakTepuiuaHbIiH
3¢ ¢GeKT MarHUTHOTO MO OoJjiee BBIpAKEH IPH CIIA0BIX
MarHUTHBIX TIOJNSIX, YTO BEPOSATHO  CBSI3aHO, Kak
OTMEYaJIOCh BHINIE, C CYMIECTBOBAHMEM TaK Ha3bIBACMBIX
"JaCTOTHO-aMIUTUTYJHBIX OKOH"

B dactHOCTH, mpoBOAMMEIE paHee NPOOHBIE
pabotel mo o60pabotke COXXK wmapku «BDJIC-1» mpu
uHAyKIuY MarautHoro nong 1 Tu, mpotus 0,05 Tn mpu
4acTOTe cJeqOBaHMs HMMIysbcoB 2 I'm, (To ecTh npu
YBEJIMYEHUU WHAYKIMM MarHutHoro mons B 20 pa3), B
JdyqmeM ciydae obOecrieumBanu cHmwkeHne OMY B 1.4
pasa, npotus 4 pa3 npu uaaykuuu 0.05 Ta u yactore 2 I'n.
JlaHHOE OOCTOSITENILCTBO ~ HATAIKMBAaCT HAa MBICIB O
PE30HAHCHBIX SIBICHHUSX MPOUCXOIIIINX BHYTPH KICTKH
monx  BosmeiictBueM — cmabeix KHY — mMImymbCHBIX
SJICKTPOMArHUTHBIX TMOJCH.  Bakrepurmmueiii  3ddexr
XapakTepeH W mpu  00paboTke B CIA0BIX MarHUTHBIX
MoJIAX KpaitHe BeIcoKoi yacToThl (KBY) (MumMMeTpOBbBIE
BosHEl MM 1 koneGanms . ®pénuxa (3%x10'° -3 x10"
I'm) [13]. TakuM 00pa3oM MOKHO IPEIIOJIOKHUTE, YTO
B  HCCICIyeMOM JHana3oHe OakTepuiumHbid 3ddekt
JIeWCTBUA KpallHe HU3KOYaCTOTHOIO MAarHUTHOTO IIOJIS
Oosiee CBsI3aH C YaCTOTOW CIIEAOBAHUS MMITYJILCOB, YEM C
MHIIyKIMEeH MarHUTHOTO TOJI.
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