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(57) MpwvcTpin ons 3axucTy NMOAWMHW Bi HErATUBHOTO
BMNMBY Ha Hei reonaToreHHWx 30H 3emni, KOTpun
BKIoYae B cebe Kopnyc, WO Mae reoMeTpuyHy cop-
My cdepu i3 HemarHiTHoro maTtepiany, siIKUA MiCTUTb
pO3uMH conen pigkicHo3eMenbHUX MeTaniB, SKUn
BiApPi3HAETLCA TUM, LLO NPUCTPIA AOOATKOBO MiCTUTb
nikTorpadiyHm copmyBsad nNpasoro iHopmaLiiHOro
nonsl, npudoMy dOopMyBay pO3TaLLOBaHUA Ha
30BHILLHIA MOBEPXHi Koprycy, nnowuHa opmyBada
npaBoro iHopMaLinHOro nNons nepneHaukynapHa o
NiHiT rOPU30HTY.

BuHaxig BigHOCKMTBCA 0O 3aco6iB 3axucCTy Noau-
HW Bif HeraTMBHWX BWUMNPOMIHIOBaHb reonaToreHHMX
30H 3ewmni.

Bigomi npucTpoi onsa 3axucty noavHu Big Hera-
TUBHOMO BMNMBY BUMPOMiHIOBaHb reonaToreHHUX 30H,
Hanpuknag, nateHT YkpaiHu Ne28544 A, (Bron. Ne5 -
11 Big 16.10.2000) . (A.€. Akimos, M.B. Kypuk Ta A.P.
MaBneHko. - MNpuCTpin Ans 3axucTy NAVHK Bif Hera-
TUBHOTO BNNMBY reonaToreHHMX 30H 3emni).

MpucTpit ona 3axucTy NOAWHW B4 HEraTMBHOro
BNNMBY reonaToreHHUX 30H 3emni MicTUTb B cobi Lwo-
HalMmeHLWe ABa npollapky noniMepHol NiBkK, KOTpi
MaloTb B3aEMHO MepneHauKynspHy CniHOBY OpieHTa-
uito. Ha 30BHILUHIA CTOPOHI KOXHOrO MOMiMepHOro
npoLulapka po3MilLieHi Kinbus abo KOHLEHTPUYHI Kona.
B npoueci BUroToBneHHs nonimepHoi nnisku (npwu ii
NPOTSIKLi Ta KpucTanisauii) yTBOPHHTbLCA Y4acTKU
(30HM), B KOTPUX MIXKMOMEKYNAPHI NaHLOM po3mille-
Hi NapanenbHO OAWH OZHOMY, TakuM YMHOM YTBOPHO-
H04M NPOCTOPOBO - BMIOPSIAKOBAHY CTPYKTYPY, LLO Npu-
3BOANTb [0 BUHWKHEHHS1 BRacHoro iHdgopmaLinHoro
nons.

PosmileHHs npoluapkiB 3 B3aEMHO MepreHanKy-
NSPHOIO CMIHOBOKO OpiEHTALiEl0  YTBOPIOE CNiHOBUIA
nonapoif, KOTPUN Mae 3axucHi BNacTUBOCTI Bif Hera-
TUBHOTO BMNMBY reonaToreHHWX 30H 3eMni.

Bigomo, WWo 3 4yacoM 3MiHIOKTbCA BMNACTUBOCTI
noniMepHoi MriBkW, NOPYLUYETLCA LifiCTHICTE MiKMO-

NeKyNAPHUX NaHUoriB, WO NPU3BOAUTL A0 MOripLUEH-
HS 3aXUCHKX BNactmBocTen npuctpoto. ( LWumuyk T.A.
n gp. VccnegoBaHne BAMSHUA TOPCUOHHBIX NOMen Ha
nonuMepHble matepuanbl. M3Bectns BbiCMX y4eb-
HbIX 3aBefeHui. XXypHan «[lpubopocTpoeHney, Te-
MaTMYeckuii BbINyck: MccnegoBaHus 6GUO3HEProwH-
copmauuoHHbIX npoueccoB. T.36, Ne6,1993, c.79-
85).

Lle € noro Heponikom.

Bigomi npuctpoi "BPU3 - 3", "BPA3 - 4" B1pob-
HuuTBa nabopaTtopii iepapxiyHMX iHopMaLUinHUX
TexHonorin (JNIT), m. MockBa, Pocilicbka ®epnepaduis,
(3asiBka Ha nateHT  Pociicekoi  depepadii
Ne97113165 Big 29.07.97).

B peknamHOMy MpocnekTi Ha 3ragaHi npucTpol
CTBEPAKYETbCH, WO BOHW SIBMSOTE COBOK MpUCTPOI
Oiope3oHaHCHOro iHPOpPMaUiiHO - EeHepreTU4Horo
3axuUCTy Ta rapmoHisadii 6iononst moguHKU. Po3pobHu-
KM CTBEPOXYIOTb, WO iXHA po3pobka 6a3yeTbcs Ha
Teopii cisuyHoro Bakyymy (.M. Lnnos. Teopus du-
3uyeckoro Bakyyma. Hosas napagurma. - M.: HT
LleHTtp, 1993. - C.362), koTpa A03BONsA€ 06rpyHTYyBa-
TV Taki sBULLA, SK "edekT copmun "," edekT nipamign”
TowWwo. ABTOpU pO3poBKM HasBanu L NpUCTPOI MiKTor-
paiyHuMM MoaynsiTopaMmy Nons, KOTpi BUKOPUCTO-
BYIOTb edpekT hOpMM, IXHE MPU3HAYEHHSA - AN NOB-
HOLHHOTO 3abe3neyeHHs 3axucTy iHAMBIQyanbHOro
Giononst nAvHW Big aHOManbHUX BUMPOMIHIOBaHb
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Oyab - skoi npupoan. BukoHaHi B BUrMsAi MrocKmx
HOCIIB 3 HaHECEeHUMM Ha HUX MiKTorpadiyHUMKN 3Ha-
Kamu. ABTOpY LIbOrO NPUCTPOIO Y peknami He pos'sc-
HIOIOTb, LLO BOHM PO3YMil0Tb Mig BMCMOBOM " MiKTOr-
padivHi MmogynsaTopu nong" i Sk GOpPMyIOTbCS MNpu-
CTPOEM MO, KOTPi 3MEHLLYIOTb HEraTMBHY Ljt0 aHo-
ManbHUX BUNPOMIHIOBaHb.

Heponik 3ragaHnx NnpUCTpOIB - HE3HAYHUI PiBEHb
3axMCTy NIOAMHW Big HeraTMBHOrO BMAMBY reonaro-
reHHux 30oH 3emni, 60 BOHM po3pobreHi Ana 3axucty
Giononsa NavHK i OiloTe B HEBENUKOMY pafiyci.

Bigomi mikpoaHTeHu koHcTpykuii C.C. Conosiiosa
(MuayH HO.I". Kocmoc m 3goposbe. Kak ybepeub cebs
n unsbexaTto OonesHen. - M.: Beue, ACT, 1977. -
C.418-422). BMKOPWUCTOBYIOYM Taki MiKPOAHTEHU, MO-
KHa CyTTEBO 3MEHLUMTW Ail0 reonaToreHHMX 30H B
KiMHaTi. BuKOHaHy, Hanpuknag, i3 MigHOI NPOBOMOKM,
CUHycOiy, 3arvHaloTb Mig NPsiMUM KyTOM Tak, Liobu
YaCTUHW CMHYCOIOM B LbOMY MPAMOKYTHWKY Bynu oga-
HakoBi. Taki NPSIMOKYTHUKW i3 CUHYCOI4 YCTaHOBO-
10Tb B KyTKax KiMHaTW, KOTpi dAiaMeTpaneHO npoTune-
XHi. MikpoaHTEHU HeOoOXiAHO YCTaHOBWUTU TifMbKW B
OBOX KyTKax KimMHaTu. [lepen yCTaHOBKOIO B KiMHaTi
aHTeHM NOTpiOHO akTMBI3yBaTW, i B TakOMy BuUNagky
BCA KiMHaTa Oyae npukputa 3BEepXy BMMPOMiHIOBaH-
HSIM MIKPO@HTEH, 51K 30HTOM.

HeponikoM 3ragaHux MikpoaHTeH € Te, Lo iX ne-
pen yCTaHOBKOK HeobXiAHO aKTuBi3yBaTu, KPiM TOro,
yepes Oesikuii Yac aHTeHa MOXe 3arybuTtu cBOi akTu-
BHi BMAcTMUBOCTI, WO Beae A0 HeobxigHOCTI nepioany-
HOrO KOHTPOS0 edPeKTUBHOCTI 3axXMCTy.

Hanbinbw 6nu3bkMM 0 NpUCTPORD, WO 3asiBns-
€TbCS, 3@ TEXHIYHOIO CYTTIO Ta TeXHIYHOMY pesynbTa-
Ty, WO JOCAraeTbCs, € NPUCTPIN ANA 3aXUCTY NMIOAVHN
BiZ HeraTMBHOro BNNuBY BigeoTepMmiHanis MK, Tenesi-
30piB Ta iHWOI eneKTPOHHOI TEeXHiKU LUBENLapCLKOl
dipmn S.E.I.C., XKeHeBa /PeknamHuin npocnekt dip-
Mu 3a matepianamm First Congress of the European
Bioelectromagnetics Association, January 23-25,
Brussels, Belgium, 1992 /, skuin 3axuwiae kopuctysa-
Ya nepcoHanbHOro KomM'loTepa Bi4 HeraTMBHOIO
BMAMBY "3annLLKOBOro" BUNPOMIHIOBaHHS BigeoTepMi-
Hany. EkcnepvmeHTansbHe ycTaHOBMEHO, WO NpMpoaa
"3anuwKoBoro”  BUMPOMIHIOBaHA  BigeoTepMiHanis,
BUMPOMIHIOBaHHSA reonaToreHHMX 30H -iHpopMauinHa,
i ey npucTpi moxe ByTn B AKOCTI NpoToTUNA.

MpucTpint cknagaeTbca 3 OBOX HEBENMUKUX cdep,
BMKOHaHWX 3 HEWTpanbHOro NNacTUYHOro HemarHiTHo-
ro matepiany. B cepeneHi HeBenukunx cgep € po3uuH
conen pigkosemenbHMX MeTanis. [Npuctpin 3akpin-
NOKTb MO AiaroHani Ha nepeHin naHeni Tenesisopa,
MOHiTOpa ToLo. PO3pobHUKM BBaXalOTh, LLO NPUCTPIN
npauoe K NacuBHUN pe3oHaTop, KOTPUA reHepye
nonsa B NpoTudasi 3 TMMKU, B 30HI Aji KOTPUX BiH 3Ha-
XOOMUTbCSA, TakKUM YMHOM 3MEHLLYIOUYM HeraTuBHUN
GionoriyHuin edhekT "3anuLIKOBOro" BUMPOMIHIOBAHHSI
eneKTPOHHO-NpomMeHeBMX Tpybok. Ak mokasanu goc-
nian, uen npucTpin B Oeskii Mipi 3axuwiae Big Hera-
TUBHOI [ii reonaTtoreHHnX 30H.

ABTOpM ULBOrO NPUCTPOIO Yy pekrami He po3s'sc-
HIOIOTb, WO BOHWM PO3YMIilOTb MNid BUCIOBOM “3anuiu-
KOBE BUMNPOMIHIOBaHHA" i IK (DOPMYIOTECA MPUCTPOEM
nons, KOTpi 3MEHLUYIOTb HeraTUBHY Lit0 "3annLLKOBUX
BUMPMiHIOBaHb".

Mpuimatoum oo ysaru ny6nikadito ( B.®. MNaHos,
A.B. Knroes, B.W. KnuuruH n gp. TopcroHHble nons u

37822 4

XMMUYECKME Mpouecchl. - XUMus, TEXHOMNOrUsi, npo-
MBILLUMEHHST 9KOMNOrnsi HEeOPraHW4ecKMX COedUHEHWN.
COopHUK Hay4HbIX TPYAOB, Bbinyck 1. N3gaTencTBo
Mepmckoro yHusepcuteTa, MNMepmb,1998. - ¢.106 - 114
), € BCi MiACTaBM BBaXaTw, L0 «3anuvLIKOBE BUMNPOMi-
HIOBaHHA» - TO € niBe iHpopmauiHe none , koTpe
ABnsie coboto iHpopmaLiiHy KOMMOHEHTY ernekTpoma-
rHITHOrO BUNPOMIHIOBaHHA BigeoTepMiHana i Mae He-
raTMBHWIA BNAMB Ha KopwucTysaya. Cnig BigsHauuTty,
L0 BUMPOMIHIOBaHHS reonaToreHHWX 30H 3emni Ha
dyHOaMeHTanbHOMY piBHi BiQHOCATb OO Pi3HOBUAOHO-
cTi TopcioHHoro (A.E. Akumos, B.I. ®uHorees. 3kc-
nepvMeHTanbHble NPOSIBNIEHNST TOPCUOHHBIX NONen u
TOPCUOHHbIE TexHonoruun.- M:.,3gatensctBo "UH-
dopmTexHuka", 1996r.,c.55; A.E. Akumos, L. Wn-
nos, A.B. IlornHoB u gp. TopcuoHHbIe nons 3emnu v
BceneHHon. - XXypHan "3emnsa u BcenernHasa", 1996,
c.9-17).

[damo Bu3Ha4eHHs1 NOHATL "MpaBe Ta niBe iHgo-
pmauinHi nons". [hxepeno TOPCiOHHOro Nons CTBOPHE
nons 3 akcuanbHol cumeTpieto, ToBTo mkepeno
CTBOPIOE B ABOX NPOCTOPOBMX KOHYCax nonspusadito,
KOTpa B OAHOMY HanpsMKy Bifnosigae niBomy Topci-
OHHOMY MO0, B MPOTUMEXHOMY - NpaBomy. Ha akcu-
anbHU XapakTep nonspusauii TOPCIOHHUMKU DKepe-
namu BkasaHo B (Kopczynski W. A non - singular uni-
vers with torsion. Phys., 1972, #39, p.219; (A.E. Akun-
moB, B.I. ®uHorees. SkcnepumeHTanbHbIE NposiBre-
HUS1 TOPCUOHHbIX MOMe U TOPCUOHHBbIE TEXHOMOIUN.-
M:.,M3paTenbctBO  "MIHbopmTexHuka", 1996r.,c.14-
15; COopHuk TpynoB MexayHNpPOAHOro MHCTUTYTa
TEeopeTuyeckon W  npuknagHon  usmkn, PO,
TORTECH, USA , Tom 1,"TOpM30HTEI Haykn U TEXHO-
norun XXI Beka", - M: ®onuym, 2000, ¢.151-153). Bci
Tina mMaloTb BriacHe TOPCIOHHE none, KoTpe B OTOuy-
HO4OMY [OBKINMi NOnapuaye npocTip, BHACMIAOK YOro
CTBOPIOKOTLCA TOPCIOHHI paHTOMU. TOPCIOHHI haHTo-
MU MPOAYKYHOTb TOPCIOHHY iHCpopMaLito, KoTpa Yy BU-
rnsaai 3MiH dasoBoro crtaHy isvvHoro ByKyymy 6e3-
KOHTaKTHO nepefaeTbes i CNpUMMaETbCA YacTUHaMu
GioopraHiamiB (KniTMHamu, TkaHWHaMu Tina, opraHa-
MU), opraHiamamu B LNOMY, MUHaK4M 3BUYHI OpraHu
NoYyTTiB |HaKLWe Kaxy4yu, MoBa Mae npo iHodgopma-
ujto, WO nepefaeTbcs 3a JOMOMOrol NiBoro Ta npa-
BOro iH(popMaLiHKX NOniB, KOTPi reHepyTbCs Y BU-
rnagi 3aMmiH a3oBoro cTaHy (pisyHOro Bakyymy.

Mpogoexumo po3rnsg Ail NpUcTpoto Angd 3axucty
noauHM Bi4 HeraTMBHOrO BNAUBY BigeoTepMiHaniB
MK, Tenesi3opiB Ta iHWOI eNekTPOHHOT TEXHIKN LUBEn-
uapcbkoi dipmm S.E.I.C., XeHeBa /PeknamHuii npo-
cnekT cipmn 3a maTepianamu First Congress of the
European Bioelectromagnetics Association, January
23-25, Brussels, Belgium, 1992/, akui 3axuae ko-
pucTyBava nepcoHanbHOro komn'lotepa Bif HeraTuB-
HOro BNNMBY "3anuLLKOBOrO" BUMPOMIHIOBAHHS Bideo-
TepmiHany. Po34uH comnen pigkosemenbHUX MeTanis,
WO 3HAaxXOAMTbCA B CepeauHi Kyfb, BiAHOCUTbCA OO
napamarHiTHUX piavH, KOTPWKA, SIK BiOMO, NPOSBISE
MaKpOCKOMiYHi MarHiTHi BNacTMBOCTI B CUIIbHUX mar-
HITHUX nonsx (PeptmaH B.E. MarHuTHbIE XMAOKOCTM:
CnpaBo4Hoe nocobue. - MH.: Boiw. k., 1988. -184c.:
Mn.) NMposiB MakpoCKOMiYHNX MarHiTHUX BNacTUBOCTEN
npu3BoaUTb A0 BUHUKHEHHS1 iH(OpMaUinHUX MNoni.,
KOTPi MOXYTb 3axuLLaTh KOpUCTyBaya Komn'toTepa Bij
HeraTMBHOrO BNMMBY HA HbOrO 3rafgaHux Nonis.

Mun cnpobyemo MOSICHATK, ciMpalyncb Ha Bigo-
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My iHdopmMaLito, SIK PO3YMH Conen pigkosemMenbHUX
mMeTanis opmye npase iHdopmadivHe nore, Lo BiJ-
Xunsie nise iHdopmadinHe none sigeotepMiHana.

Y UbOMy MpUCTPOI PO34MH conen pigkosemenb-
HUX MeTaniB 3HaxoAuTbCA B 3MIHHOMY "3anuLIKOBO-
My" enekTpoMarHiTHoOMy mMoni, To6TO i Ti YacTuHi
eneKTpoMarHiTHOro nomns BigeoTepMmiHany, KoTpa He
MOBHICTIO EKPaHYyeTbCA BiJOMUMU MPUCTPOSIMU  ANA
3axUCTY BiJ HUX.

B uyucTi BoAi Ta B Pi3HMX BOOHUX PO3YMHaX €
3aBxXau ioHu rigpokeuny OH- Ta rigpokconito H3O+.
TpaekTopii pyxy ioHiB rigpokcuny OH- Ta rigpOKCOHito
H3O+ € uuknoign; uen pyx MoXHa po3knactu Ha noc-
TynanesHui Ta 06epToBMIA 3 padiycoMm, NponopLiiHNM
mv/ eh. loHn 3 ogHakoBMMK BennynHamMm mv/e maroTb
OHaKoBi padiycy Ta HanpsiMKu1 o6epTaHHs.

Mockinbkn monekyna H,O mae Benvkvuin gvnosnb-
HWUI MOMeHT, To ioHn OH- Ta rigpokcoHito H3O+, py-
Xaluyuch i3 OOHIEl TOYKW, B KOTPIN BOHWU BUHUKIW MpU
po3nagi gumepa, i obepTawuMcb B OAHIV MIOLLMHI,
ane B MPOTUNEXHI CTOPOHW, OydyTb OpieHTyBaTw
Hanbnmkyi monekynu HO, Hibn To "HaHM3ytoun" ix Ha
apky uvknoign. B pesynbTati uboro BuHukae ob'ea-
HaHHS MOIeKyn, KOTpi 3HaxoOAaTbCs Ha "riapoKcunb-
HiM " Ta "rigpOKCOHHIN" apkax , B NIOCKi KinbLesi aco-
LiaTu 3a paxyHOK KONMEKTUBHUX BOAHEBMX 3B"SA3KIB (
OcHoBbl chusmkm Boabl / AHTOHYeHKo B.A., [aBbigoB
A.C., VinbuH B.B.; OtB. Pean. BpoauH M.C.; AH
YCCP. WHctutyT TeopeTundeckon ¢wmanku. - Kues:
Hayk. Qymka, 1991.,c1p.627).

BuHukatoui KinbueBi acouiat Hag3BuMyanHO na-
CUBHI, Yepe3 Te WO BOHW HEMosnsipHi, HemTpanbHi Ta
MOMOPYXOMi, MOCKINIbKM MakTb Benuki po3mipu Ta
Macy, Npu LpOMY 3Ha4HO nonerwyetbca nepebyaosa
BOAM 0O YMOPSIAKOBAHOI NboAoNoAibHOI CTpyKTypw,
siKka reHepye npase iHpopMaLiiHe norne, Wo B3aEMO-
Aie 3 nisum nonapusauinium nonem BigeoTepmiHany.
Tob6To npaBe iHpopmaLiiHe none BMHWKAE 3aBOsKM
3rafaHin ynopsiikoBaHivi NbogonofibHin CTpyKTypi.

BenuumHa iHdopmadinHoro nons, Wo reHepyeTb-
Ce acoujiaTamu, 3anexunTb Bif KOHLUEHTpaLii conen, ix
rigpaTtauji, TemnepaTypu Towo. Bce ue i nosicHioe
BB 30BHILLUHIX €NeKTPOMarHiTHUX nonie Ha Bnac-
TMBOCTi BOAHWNX CUCTEM.

3anuwKkoBi enekTpoMarHiTHi Ta enekTpocTaTUyHi
nons BifeoTepMiHaniB 3Ha4YHO BMNMBalOTb Ha YTBO-
peHHs HOBMX TUMIB KracTepiB, WO Bege [0 3MiHu
BMNacTUBOCTEN BOAU i TUM CaMUM MOSICHIOE Npupoay
edpekTa 3axmMCcTy KOpMCTyBadiB Bif HeraTVBHOroO BNW-
BY NiBMX iHpopMaLiH1X NoniB, KOTPi reHepye Bifeo-
TepMiHan.

OpHak ekcnepvMeHTW, MpoBedeHi 3 UMM npu-
CTPOEM, Mokasanu Noro HepocTaTHbO emeKTUBHUIA
3axuCT BiJ HeraTVBHOMO BMNMMBY Ha MOOMHY reonaro-
reHHUX 30H B 3B'A3KY 3 TUM, LLO BiH po3pobneHuii ans
3axMCTy MOAUHU Big OKanbHOrO BMNMBY, KOTPUM
ABNAETLCA  BMAMB  BUNPOMIHIOBaHb  MOHITOpa
KoMM'toTepa, i B 3B'A3Ky 3 BiACYTHICTIO O04ATKOBMX
3axoaiB, KoTpi 30inblwyBanm 6 edekTMBHICTb Aii Npu-
cTtpoto. HeobxigHO nigkpecnuth, WO KopuCTyBava
MOHiTOpa nepcoHanbHOro Komm'totepa HeobXiaHO
3axuwiatv Big HeraTMBHOI Ail NiBUX iHpOpMaUinHUX
nonis, B TOM 4ac K NoAnHa Moxe 3HaXOAUTUCH SK B
niBomy iHpopMauiiHomMy noni, Tak i B npaBoMy, KOTPi
NPUCYTHI B reonaTtoreHHux iHpopMauinH1UX BUNPOMI-
HIOBaHHSIX, i 0bvaBa AiloTb HEraTUBHO Ha HOAMHY.
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B ocHoBy BuMHaxody nocTaBrneHa 3agaya CTBO-
PeHHS1 NPUCTPOI0 AN 3aXVUCTy NIOAVMHN Bif HeraTuB-
HOro BMAUBY reonaToreHHNX 30H LUMSXOM BBEOEHHS B
HbOro JOAATKOBOrO efieMeHTy, Wwo 3abesnedye cop-
MyBaHHS GinbLl NOTY>XHOro NpaBoro Ta NiBoro iHgop-
MauiHMX noniB, KOTpi BiAXWNsOTb fiBe Ta npase
iHbopMmaLinHi Nonsi reonaToreHHNX 30H B rOPU3OHTa-
NbHIA NNOLWMHI, NPUBOAAYM X 3HAYEHHS 00 PiBHS
(POHOBOrO, TUM caMuM BinbLL ePEKTUBHO 3axumLLaun
N0AWHY BiA HeraTMBHOI Ail Ha HbOro 3rajaHux 30H.

MocTaBneHa 3agaya BMPILLYETLCS 3@ paxyHOK TO-
ro, Wo NpUCTpiv ANg 3axmcTy NIOAUHN Big HEraTUBHO-
ro BrfUBY Ha HEl reonaToreHHUX 30H 3emrli, KOTpun
BKIOYae B cebe kopnyc, Lo Mae reoMeTpuyHy dop-
My cdepu i3 HeMarHiTHOro martepiany, B SlKOMy po3-
MilLleHWA PO34YMH coren pigKo3eMenbHUX MeTanis,
3rigHO BMHaxody, AOOATKOBO MICTUTb B cO6i MikTOr-
padivyHun chopmyBay NpaBoro iHPopMaLinHOro nons,
npuyomMy OpMyBay pO3TaLLIOBaHUA Ha 30BHiLUHIN
MOBEPXHi Kkopnycy, nnowwmHa dopMyBaya MpPaBoro
iHbopmaninHoro nonsa nepneHaukynspHa [0 MiHil
rOPU30oHTY, a reoMeTpuyHa dopma HaroBHEHa Mop-
cbkoto abo 3BmyariHoo Bofoto. [MikTorpadivHuin dop-
MyBa4 MpaBoro iHgopmaLiiHoro nons Moxe OyTu
BUrOTOBMEHUIN B BUNAAI LUTUPIB, eNeMeHTiB Audpak-
LiMHWX PEeLUiTOK, KOTPi LUMPOKO BUKOPUCTOBYIOTHCS B
MiKpPOXBUNEBIN TEXHILL.

B 3anponoHoBaHOMY NPUCTPOI PO34MH conen pi-
AKo3eMerbHWUX MeTaniB, Mopcbka abo 3BuyanHa Boda
3HaxogATbca B MarHiTHomy noni 3emni. Bigomo, wo
NiBHIYHWI MarHiTHAN NONIOC reHepye npasi iHdopma-
LinHi nons, a nisaeHHun - nisi (Akumos A.E. Ospu-
cTuyeckoe obcyxaeHne npobrnembl noucka HOBbIX
AanbHopencTeuii. - CosHaHune u puandecknii Mup.

C6opHuk cTaTen. Beinyck 1. MexoTpacnesol Ha-
YUYHO - TEXHUYECKU LIEHTP BEHYYPHbIX HETPaAMLIMOH-
HbIX TexHonoruin. - M.: WMspaTenbcTBo areHTCTBa
«fAxtcmen», 1995, ¢.56)_ B pisHux BogHMX po3ymHax
€ 3aBXAau ioHu rigpokeuny OH- Ta rigpokcoHito H3O+.
TpaexTopii pyxy ioHiB rigpokcuny OH- Ta rigpoKcoHito
H3O+ B marHiTHOMy noni 3emni € uMknoign; uemn pyx
MOXXHa pPO3KMacTu Ha MocTynanbHUi Ta obepToBUi 3
paaiycom, nponopuiiium mv / eh. loHn 3 ogHakoBMMM
BeNMYMHaMn mv / e MaloTb OOHAKOBI padiycu Ta Ha-
npsIMKn obepTaHHs. 3a paxyHOK pyXy iOHIB 3 pPi3HUMMK
3HaKaMu B NPOTWUIEXHI CTOPOHM B 3ragaHnx po3ynHax
reHepyroTbcA niBi Ta npasi iHopmaLinHi nonsi.

Mockinbkn monekyna HxO mae Benukuid gunons-
HWN MOMeHT, To ioHn OH- Ta rigpokcoHito HzO+, py-
Xaro4uCh i3 OJHIET TOYKW, B KOTPI BOHU BUHUKIN MpK
po3nagi gumepa, i obepTawyuMcb B OAHIV MITOLLMHI,
ane B MPOTUNEXHI CTOpPOHW, OyayTb OpieHTyBaTK
Hanbnwxyi monekynun H2O, HiIbM To "HaHu3yloun" ix Ha
apky uvknoign. B pesynbTati uboro BuHuKae ob'ea-
HaHHS MOIeKyn, KOTpi 3HaxoOATbCs Ha "riapoKCUIb-
Hi " Ta "rigpoKCOHHIN" apkax , B NNOCKi KinbLuesi aco-
uiaTm 3a paxyHOK KONMEKTUBHWX BOAHEBUX 3B"A3KIB
(OcHoBbl unsmkm Bogbl / AHTOHYeHKO B.A., [laBbigoB
A.C., Nnbuwn B.B.; OtB. Pea. bpognH M.C.; AH
YCCP. WHCTUTYT TeopeTudeckon uankun. - Knes:
Hayk. Oymka, 1991.,c1p.627).

BuHukatoui kinbueBi acouiaT Haa3BM4aMHO na-
CVBHI, Yepe3 Te L0 BOHW HENONsApHi, HenTpanbHi Ta
MaropyxoMi, MOCKIfIbKM MalTb Benuki po3mipu Ta
macy, npu LbOMy 3Ha4YHO NonerwyeTbcs nepedbynosa
BOAM [0 YMOPsiAKOBaHOI MbOAOMNOAIOHOT CTPyKTypw,
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sika reHepye npase iHopMaLinHe Ta nise iHdopMa-
UiHe nons, WO B3aEMOAiloTb 3 MiBUM Ta NpaBuM iH-
dopmaLiiHMM MOMSIMM  reonaToreHHMX 30H 3emni.
Ane, K nokasye eKkcnepumeHT, 3rajaHa B3aeMopjs
niBuX Ta npaBux iHPOpMaLiMHUX NONIB, CTBOPIOBAHNX
BiANOBIOHO YNOPSAKOBAHOK IbOAOMOAIOHOK CTPYK-
TYpOIO BOZHOIO PO3YMHY Ta reonaToreHHUMM 30Hamu
3ewmni, He rapaHTye HagiNHOrO 3axMCTy Bid HeraTuBs-
HOrO BMMMBY reOnaToreHHNX 30H.

B 3anponoHoBaHOMYy NpUCTPOi BUKOPUCTOBYETLCA
¢opMyBay iHOPMaLINHOrO MpPaBoro Morns, Hanpwu-
Knag, Tpu3y6 abo iHwun niktorpadiyHUM 3HaK, KOT-
puin copmye npase iHdOpMaLinHe none, npu4omy
dopmMyBay po3MilLytoTb Tak, Lobu ixHi npasi iHdop-
MailrHi nonsa Oynun HanpasneHi Ha piguHy. Ak BiZOMO
(JTowwmnos B.N. MHdopmaumoHHO - BONHOBas Meau-
LUuHa u 6uonorusi . M.: Annerpo - npecc, 1998, c.178-
202), mobui niktorpadivyHmnin chopmyBay reHepye iH-
cdopmaLiiHe norne 3a paxyHok dopmu. lMigTBepoKeHb
Lupomy € b6arato.

MikTorpacpiyHi pesoHaTopu (pyHW) BiZOMI NOACT-
BY [aBHO i BYKOPWCTOBYBanvCb B MeQUUMHI, ane go
uMx nip He 6yno cnpo® MOACHUTU MOXIMBUIN Mexa-
Hi3M B3aemMofii nikTorpadiyHux pesoHaTopiB 3 noa-
CbKUM opraHiamom. OgHieto 3 nepLumnx cnpob NosicHu-
™ Ue siBuwe gaHo B kHu3i (Jlowwmnos B.U. UHdop-
MaUMOHHO - BOMHOBas MeguuuHa v buonorus . M.:
Annerpo - npecc, 1998, ¢.78-90), oe npuBeaeHi aesiki
MogAeni CTPYKTyp B KniTuHax. BeaxaeTbcs, WO NiKTor-
padiyHa (pyHHa) reoMeTpuyHa ceMaHTUKa Mae AesKy
BM3HAYeHy CWMy BMMMBY Ha OpraHn Ta TKaHWHWU o-
OWHW Ta die sk cBoepigHa aHTeHa. Taki aHTeHU BigoMi
B TexHili Ta MalTb Ha3By MiKPOMOMO3KOBUX IiHii.
PisHoMaHITHI mikTorpadiyHi (pyHi4Hi) cuMBONM MOXHa
po3rnagatM sk reHepaTopy enekTpoMarHiTHUX Bu-
NPOMiHIOBaHb Marol NOTYXHOCTI, KOTPi MaloTb CUMET-
pito, nexaTtb B Aiana3oHi Ha[BWCOKUX 4acToT Ta Cy-
NPOBOMKYOTLCH IHPOPMALINHO TOPCIOHHOK KOMMO-
HeHTot0. Taki curHanu Ha3nBalTe GiOreoMeTPUYHUMU
KepyouMMu BvBamm.

Taky x camy gymky mawoTtb B.I1. KasHaueeB Ta
J1.I. MuxannoBa, daxiBui HayKOBOro LIEHTPY KiHiy-
HOi Ta eKkcnepumeHTanbHOi mMeauuuHu Cubipcbkoro
BigaineHHs PAMH (B.MN. KasHauees, J1.I. Muxanno-
Ba. YKnBoe BellecTBO B crnabbix nonsx. - 11 Mexay-
HapoaHbIN koHrpecc "Cnabble u cBepxcnabble nons u
usnyyeHmsa B Ouonorm u  meguumHe "CaHkT -
MeTtepbypr, 3 - 7.07.2000, I'M pecnybnukaHckoe n3-
patenbctBo "flvuen”, cTp. 263 ), KOTPi CTBEPDHKYIOTh:
"Hamu goBepeHo, Lo icHye ayxe rnuboka B3aemosisi
6ionoriyHux cuctem 3 KOCMOreodisuyHMMM NOTOKaMMU.
Mun npunyckaemo, Lo XWBi CUCTEMU - Lie HE TiNbKu
OiNKOBO-HYKINEIHOBI CTPYKTYpPW, a i CTPYKTYpW, KOTPi
BMKOPWCTOBYIOTb CMNIHOPHO-TOPCIOHHI MeXaHiamu. 3
BUKOPUCTAHHAM TOPCIOHHUX MOSiB, KOTPi MatTb pPi3Hi
HanpsIMKK1, HaMK1 YCMilLHO 3MoAeNnboBaHa MOXIMBICTb
nepefadi KMiTUHHIA KynbTypi CTaHiB, KOTpi Bigobpa-
XatoTb ii MMHyne Ta npuigeluHe", To6To Ha BOAOpPO3-
aini 20 Ta 21 cToniTb chopMyBarnocb HOBE PO3YMiHHSI
NPUPOAMN XMBOI PEYOBUHK, EBONIOLLI Ta KOEeBOMOLin-
HUX NpoLeCIB.

HesBaxaloum Ha Many iHTEHCUBHICTb 3reHepoBa-
HOro 3a paxyHok opMu iHpopMaLliiHOrO Nonsi, BOHO
Ma€ YiTKMN NPOCTOPOBUI PO3MOAIM, | XO4 Manui, ane
reoMeTpu4He 4iTKUi NOTiK iHopmMaLiHOro nons noc-
TiiHO Agje Ha Bogy abo po34mH conen pigko3eMenbHUX
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MeTaniB, 3Ha4yHO MOCUMIoKYM HOPMaLinHI nons,
CcTBOptOBaHi B Kyni. MexaHiam nigcuneHHsa nogaHo
HIDKYe.

Y BIiANOBIAHOCTI 3 TiAPOMAarHiTHOK KOHLeEMNUie
6ioiHdpopmauiiHoro obwmivy (3uma W.N. BorgaHos
.®. MarHuTorngpoanekTpoHUKa - HOBOE HayyHo -
TeXHUYeckoe HanpaBsneHne

PYHKLUMOHANBHON MUKPOINEKTPOHUKN. - TpeTbs
MexagyHapoaHasa koHdepeHuusa " Teopusi U TeEXHWUKa
nepegayu, npyema u obpaboTtkm uHdpopmaumm." Tes.
Hoknapa.. Tyance, 1998r.), Boga atmocdepu, rigpo-
cepu Ta biocdhepn 3emni 3HaxoQUTLCSA B reomarHiT-
HOMY norfi i TakoX € [pKepernoMm npasoro Ta fiBoro
iHopmaLinHux nonis. lMoCKiNbKM MarHiTHe none Ta
Boga npucyTHi Ha 3emni Ta y BcecsiTi Bctogm, 1o iH-
dopmauiiHe none Bogn Mae rnobanbHWin OHOBUN
xapaktep. lMpucyTHicTb copmMmyBaya, 30piEHTOBaHOrO
CBOIM NpaBuUM iHopMaLinHUM nonem Ha [liBHIYHUIA
MarHiTHUA nontoc 3emni, KOTPUMI TakoX Mae npase
iHbopmaLinHe none, Ta Benuka KifnbkicTb aHioHiB Ta
KaTioHiB, KOTPI pyxalTbCs B MOMi NOCTINHOro MarHiT-
Horo mons 3emni, 3Ha4yHO Mocumioe iHdopMauinHe
norne, CTBOptOBaHe B Kyi.

Kpim Toro, kinbueBi acouiatu, KOTpi BUHWUKNX 3a
paxyHOK KOMNEKTMBHUX BOAHEBWX 3B'A3KiB, Hag3BW-
YalHO NacuBHi, Yepes3 Te Lo BOHW HEeMonsipHi, HenT-
panbHi Ta Mornopyxomi, 60 mMatoTb Benuki po3mipu Ta
mMacy. Po3awmileHHs Tpusyba abo iHworo cgopmyBava
npaBoro iHgopMaLuiiHOro Mons 3Ha4YHO nonerwye
nepebyaoBy BoAM OO0 YNOpsAKOBaHOI NboAonoaibHoi,
CTPYKTYpW, KOTpa reHepye OoAaTKoBi Mpase Ta nise
iHdbopMaLinHi Nons, Lo TakKoX fokanbHO B3aemogi-
l0Tb 3 reonaToreHHMMK 3oHamMu 3emii, 3MEHLLYIoUN iX
iHTEHCMBHICTb 3@ paxyHOK 30iMnbLUEHHS iX NIIOoLLi.

IHWKMK cnoBamu, nikTorpadiyHi popmysadi, Lo
BMKOPUCTOBYIOTLCS B 3anponoHOBaHOMY MPUCTPOI, €
reHepatopamMmu npasux epMoBUX CTaTUYHUX iHOp-
MaLiHMX MNOoMiB, KOTPi BUHWKaIOTb 3aBAsKW foKarb-
HUM ocobnMBOCTAM Tornonorii oopmyBadiB; B JaHOMY
BMNagKy TononorivHi oopmyBadi 36inbLUytoTb 3ararnb-
Hi iHdbopMaUinHi nonsa NpucTpoto - Npase Ta nise, LWo
Bege Ao Ginbw edekTnBHOI Moro Aii, (npaeBe none
dhopmMyBaya, 30piEHTOBAHOrO Ha MiBHIYHUIA MarHiTHUA
nonioc 3emni Yepes TOBLLY PigvHW, NigCUMIOE NpaBe
iHdbopmaLiiHe none B piguHi, BignoBigHO 36inbLuy-
€TbCA | NniBe none 3aBAsKW NIACUIEHHIO NPaBOro no-
ns1, To6TO 3aBasiku BinbLl iIHTEHCMBHOMY PYXOBI rigpo-
KCury Ta rigpOKCOHI0 piguHM reHepyoTbes GinbLu
NoOTYXHi niBe Ta npaBe iHpopMaLirHi nons, KoTpi BiA-
NnoBiAHO B3aeMOZil0Tb 3 NMiBUMKW Ta NpaBvMK NOMNSIMU
reonaTtoreHHMX 3oH 3emni, 3aBAsKM 4YOMY PO3Mipu
reonaToreHHMX 30H CyTTEBO 36iMblUylOTbCA ax Ao
B3aEMHOI0 MNEPEeKpUTTH, NPU LbOMY BUHUKaE SBULLE
B3aEMHOI KomneHcauii 36inbleHnx B po3mipax reo-
NaToreHHWX 30H 3aBOsKW NPOTUIEXHWM HamnpsiMkam
3aKpyTKM MONiB, L0 B3aEMOLIOTh ).

BuHaxif NOACHIOETLCH KPECNEHHAMN.

Ha ¢ir.1 nokasaHui npucTpin ana 3axucTty nio-
OVHW BiA4 HeraTMBHOIO BMNMBY reonaToreHHMX 3OH
3emni; Ha ir.2 - iHopmaUiiHi nonst reonaTtoreHHUX
30H 3emni; Ha ir.3 - BapiaHT yCTaHOBKM NPUCTPOLO B
NPUMILLEHHI 3 BIAMNOBIAHOID OPEHTALIEId MPUCTPOIO
BiJHOCHO MarHiTHMX nontocie 3emni; Ha dir.4 - Burnag
CTBOPIOBaHWX NPUCTPOEM iH(POpMAaLLiNHMX NOSiB.

MpucTpin ona 3axucTty NOAWHW BiA HEraTUBHOroO
BMMAMBY iH(OPMaLiNHMX MOMiB reonaToreHHUX 30H
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3emni Bmiwye B cobi kopnyc 1 i3 HemarHiTHoro mare-
piany, Ha sIkoMy po3MilleHUA copmyBad iHopMa-
LiiHoro nons 2, 3akpinneHui abo BWUroTOBMEHWI B
€OMHOMY TEXHONOrYHOMY MpOLEeci Npy BUPOBHULTBI,
BoAa abo po3unmH conen pigkolemenbHUX meTanis 3
3HaxoauTbeca B kopryci 1. TMpuCTpii 3anoBHIOETLCSA
piavHoto ( Bogoto 060 po34MHOM COren) Yepes oTBip

[OnoBHUMKW nNaTOreHHMMK 30Hamu  criedianicTu
BBaXaloTb rnobarnbHi MPSIMOKYTHY Ta QAiaroHanbHy
ciTkn. MNpAMOKyTHa ciTka 3opieHToBaHa Mo CTopoHaMm
cBiTy. B Hawmx wmnpoTax BigcTaHb MiX ciTkKamun Jopi-
BHIOE MPUBNN3HO ABa METPW B HaNpsMKy CXif, - 3axig,
i 2,5 MeTpu B HanpsAMKy niBHiY - nisgeHb (dir.2). Wu-
puvHa niHin npmbnmsHo gopisHioe 20 caHTMMeTpam.
Bigomo, wWo iHdopMmaLiinHi BUNpOMiHIOBaHHSA OyBatoThb
OBOX BuAiB - MniBi Ta npagi. [oBrotpuBane nepedy-
BaHHA B MogvHW B obnacTi BNAMBY reonatoreHHux
30H (MpaBuXx i NiBMX iHOPMaLiMHNX BUNPOMiHIOBaHb)
NpU3BOAUTL 4O 3aXBOPIOBaHb.

MpucTpiit npawoe Tak. Moro poamilytoTs B nia-
BanbHOMY nNpuMilLeHHi OyauHKy abo B >XMTNOBOMY
NPUMILLEHHI TakuM YMHOM, W06 nikTorpadpivyHmin do-
pmyBay 2 OyB 30piEHTOBaHWI Ha MNiBAEHb, a Yepes
TOBLUY pianHM 3 - Ha niBHIY. Bigomo, WO O4HOIMEHHI
iHbopMmaUinHi Nonsa NPUTArYIOTbCA , Pi3HOIMEHHI -
BigWwTOBXYtOTbCA. ChopmOBaHi NpucTpoem npase 5
Ta nise 6 iHpopMaLirHi Nons B3aeMogitoTb BiAMNOBIA-
HO 3 NiBUM Ta NPaBMM NOMSMW reonaToreHHWX 30H B
ropu3oHTanbHi nnowyHi, To6To Npase none opmy-
Baya 2, 3opieHToBaHOro ofHieto ctopoHoto 10 Ha nie-
OEeHHMA MarHiTHMA Nomnc 3eMJli, IHWOK - Ha MiBHIY-
HUA MONOC 3eMrli Yepe3 TOBLUY PiAWHW, NiACUIToe
npaBe iHopMaLiiHe none B pigvHi, BignosigHo 36i-
NbLUYETLCA | NiBe none 3aBAsku NiACUNEeHHIO NPaBoro
nons, Npv LUpoMy 3aBasaku BinbLl iHTEHCUBHOMY pyXO-
Bi rigpokcuny Ta rigpOKCOHIl0 PiAVHN TFeHepyTbCs
6inbLw NoTyHi NniBe 6 Ta npase 5 iHbopMaUiiHi nons,
KOTpi BiONOBIAHO B3aemofiloTb 3 MiBUMM Ta NpaBUMn
nonsiMM reonaTtoreHHUX 30H 3eMili, NPM4YOMy PO3Mipu
reonaToreHHMX 30H CyTTEBO 36iMbLUylOTbCA ax Ao
B3aEMHOr0 MepeKpuTTsi, TOOTO BMHUKAE SBWLLE B3ae-
MHOI KOMMeHcauii 30iNbleHMX B TFOpPU30OHTaNbHUX
pO3Mipax reonaToreHHWX 30H 3aBASKU MPOTUMNEXHUM
HanpsiMKam 3akpyTku Monis, Lo B3aemMogiloTb (reona-
TOreHHI 30HM HIBN «PO3Ma3yloTbCa», «PO3TATYIOTHCA»
3a paxyHoK TOro, WO € [Ba Mons: npase none npu-
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cTpoto TaArHe Jo cebe nMpaBe nome reonaToreHHuX
30H, MiBe - aHanoriyHo, i Aia 30H Ha MANHY Pi3KO
3MEHLUYETLCS).

PesynbTat BUNpoboBYBaHb, AKi MiATBEPOXKYOThH
Te, WO MNpUCTPIA 3axulliae noauHy Big HeraTMBHOMO
BMNMBY reonaToreHHWX 30H 3emni, HaBedeHi Huk4e.
BunpobosyBaHHa nposogunuce TOB "CniHop IHTep-
HewHn" B cepnHi 2001p. B roro nabopaTopii no me-
Toauui ®onns. MpucTpin Ponna BUKOPUCTOBYHOTHCS
ANS HaXOKEeHHS MapameTpiB OKpeMUX akymyHKTyp-
HMX TOYOK. PiBeHb eneKTpMYHOro noTeHuiany KOHKpe-
THOI aKynmyHKTYPHOI TOYKM Bigobpaxae eHepreTu4Humn
piBeHb OpraHis, KOTpi 3B'A3aHi 3 BiANOBIAHUMU Mepu-
piaHamn. BigxuneHHa BenMYMHW NoTeHUianiB Big HO-
pMK Jae BaxnmBy iHpopmaLito Npo AUCHYHKLjI0 Toro
YK iHWoro opraHa. AHanisyroun noTeHUiany okpemux
aKyNyHKTYpHMX TOYOK MOXHa ofepXaTu aetanbHy
iHbopmauito npo poboTy opraHy abo HeraTMBHOIO
BNAMBY Ha HbOTO.

Cepep HM3KM NOKa3HWKIB CTaHy OpraHiB No mMeTo-
anui donsa 6ynu BubpaHi Taki:

-ClMNE[ - cymapHi napameTpu eneKkTpoakynyHKTy-
pHOI AOiarHOCTUKKN, KOTPi XapakTepusyloTb 3aranbHui
CTaH opraHiamy JoANHM.

-CTaH iMyHHOI cuctemMu Ta CTaH HEPBOBOI cUCTe-
MW.

3amipy NpoBoAMNMCE Ha Mpasii Ta NiBik pykax y
noanHn, koTpa byna nomileHa B reonaTtoreHHiln 3oHi
3 NiBUM TOPCIOHHMM MorieM, KoTpe BigyyTHiLle BAnu-
Ba€ Ha CTaH 340poB'a noauvHu. BignosigHi napamer-
pu npvBeneHi Yepes B Tabnuui ans npaeoi Ta NiBoi
PYKU Yyepes Kocy MiHito.

AHanizytoun, Hanpuknag, cymapHi napameTpu
€reKTpoakynyHKTYpHOI AiarHOCTUKK, KOTpi XapakTe-
pu3yloTb 3aranbHU CTaH OpraHiamy NOAuHU Yepes
25 xBunuH Big novaTKy BUNPOOOBYBaHb, MOXHA Npu-
WTN 0O BMCHOBKY, LLO 3arafnbHU CTaH OopraHiamy rto-
OVIHU 3Ha4YHO noripumnecs (Yepes 25 XBUMWH Big no4va-
TKy BunpoboByBaHb Moka3Huk CIE[ 3meHWwWuMBCs Ha
Ha 13 Ta 18 BigHOCHMX oaMHWUL NO MeToauui dons
Onsi NiBoi Ta NpaBoi pyK BigMoBigHO).

Mpy BUKOPWCTaHHI 3anpoMOHOBAHOIO MPUCTPOIO
3aXMCTY MPaKTUYHO HIiSKMX 3MiH B MOKa3HUKax CTaHy
300pOoB's MoAuHM He Byno (1-2 oauHuui, WO Moxe
OyTIn 3BMYANHOK NOXMOKOK BUMIPOBaHb).

Takum meTogom Oyno nepesipeHo Ginbwe 30
ocib pi3Horo Biky Ta cTari.

Tabnuus
Yac, xs. CIrNEef IMyHHa cuctema HepBoBa cucrema
0. XBUINH 45\50 50\55 45\45
10 XBUIKWH 42\42 48\50 42\42
25 xBuUnvH 32\32 40\43 38\37

Takvm YMHOM, NPUCTPIN ANSA 3aXUCTY MIOAWHN Bif
HeraTMBHOrO BNMBY reonaToreHHWX 30H 3abesne-
yye hopmyBaHHs BifbLL MOTY>XHOrO NPaBoro Ta fi-
BOro iH(bopMaLinHMX NOMiB B MNOPIBHSAHHI 3 MPOTOTY-

noM, TMM camuMm GinbLL edPeKTUBHO 3axuLLaoym
KOpWUCTyBa4a Bif HeraTUBHOI Ail Ha HBOro reonaTo-
FEeHHX 30H
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