O KBAHTOBO - PE3OHAHCHO# ITPUPO/IE B3AUMOJENCTBUA
JEKTPOMATHUTHBIX MOJENA TOMEOIIATUHYECKOI'O IIPEITAPATA
C BUOIIOJIEM OPI'AHM3MA YEJ/IOBEKA

MudraxyrauaoB Canum laameBuY — Oeticmeumenvubiil uieH (axaoemuk)Medcoyrnapoonoi
akademuu unmezpayuu Hayku u ouzneca (MAUHD), Esponetickoii akademuu ecmecmeeHHbIX
nayk (EAEH), Mecoynapoonoti akademuu 0yxo8Ho2o eduncmea Hapooos mupa (MAJEHM),
Ilocon Mupa.

B 2017 rony na caiite poccuiickoit komnanuu «9JJAC» (www.edas.ru) Obuta pa3merieHa
MOHOTpadusi POCCUNUCKUX U HEMEIKUX aBTOPOB «O KEAHMO60 - PE3OHAHCHOIU RNPUpooe
2omeonamuuy (51.3. Mecenxuuk, A.A. Kapnees, C.I'. Mudraxyraunos, A.H. Iluporosckuii,
P.A. IluporoBckuii), B KOTOPOH C MO3ULIMHM KBAHTOBOW 3JIEKTPOAMHAMUKH ObUT OOOCHOBaH
MEXaHU3M JIEUCTBUSI FTOMEONIaTUUYECKHUX IPEraparoB.

B 2019 romy B MoHorpaduu «QoévsacHeHue zomeonamuu ¢ MOYKU 3PEHUA KEAHMOBOU
INeKMpPoOuHamuKku) aBTopoB u3 Urtamuu BO riaBe ¢ rocrnognHOM AHTOHMO MaHcaauHu ObUTH
MTOTBEPIKICHBI BHIBOIBI POCCUMCKUX M HEMEIKUX TIEPBOOTKPHIBATEIICH.

Bazupyace na mnozonemmuem onvime u3yuyeHus OyaiucCmMuyHo20 RPUPOOOYCMPOICEa,
Nn0360J1bmMe U310MHCUMb HEKOMOpble RNPEOIOHCEHUA N0 YCMPAHeHUul0 0a306blX npoodaem,
Komopvle, HA MOl 6327140, MOPMO3AM DPACUIUPEHUIO NPUMEHEHUA MEmooa 20Meonamuu 6
nPaAKmMuuecKkom 30pagooxpanenuu.

O nonamuu « CUCTEMAY, KOTOPBIN MPUMEHSIETCSI K COCTABJISIONIUM II€JIOCTHOTO OpraHu3Ma.

Tak Hampumep, CEpIeyHO — COCYAMCTas, TAaKKe€ KaK W JPyrue COCTaBIAIONIME OpraHU3Ma,
MMEHYEeMblE B MEAMIIMHE «CHUCTEMaMH»,  SBISIOTCS COCTABJISIONIMMH OpraHu3Ma T. €
MOJICHCTEMAMH, a CHCTEMOM SIBJISIETCA CaM LEJOCTHBIN OpraHu3M.

TepMHHONIOrMUECKOE «pa3/ielIeHHe» LEJIOCTHOIO OpPraHu3Ma Ha TaK Ha3blBAEMbIE «CHCTEMBI»
MIPUBEJIO K TOMY YTO BMECTO KOMIUIEKCHOM Tepaluu OpraHu3Ma, BO3JEHCTBHE OKa3bIBAETCS Ha
€ro OTAENbHbIE COCTaBISIOUIME M TEM CaMbIM CHUXAaeTCcsl 3(P(EKTUBHOCTh TEpamuH, 4YTO
SIBJIIETCS OJIHOM U3 0a30BbIX MPOOJIEM 3/IPABOOXPAHEHUS.

O0veKmugno 000CHOBAHHBIM_A8JIACMCA_NPUMEHEHUE _NOHAMUA(CUCIEMA) K _UEIOCHIHOMY
op2anu3my, a He K ezo 83aUMO00YC06/1CHHbIM, 63AUMO0CUCH BVIOULUM u
83auUMopa3euearUIUMCca COCMAsAAIOWUM (NOOCUCHEMAaM).

basupysace Ha COBpEMEHHBIX 3HAHMSX, IYyaIMCTUUYWYHBIMHU, KaK U BCE MPOIECCHI B IEIOCTHOM
NPUPOJHON  cpele, CHUCTEMOOOPA3yIOUIMMHU  COCTAaBJSIOIIMMHM ~ OpraHu3Ma  SIBJISIIOTCS:
ouoxumuyeckan u ouoguszuueckan (InepeouHpopmayuuonna).

[IpakT4yecKUM KIMHUYECKUM OIBITOM JOKa3aHO, YTO IPHU HWHTErPAaTUBHOM U KOMIUJIEKCHOM
BO3JICHCTBUU aJUIONATHYECKUX (CHHTE3UPOBAHHBIX)  IMpernaparoB Ha OHMOXUMHUYECKYIO, a
rOMEONaTHYECKUX MpernaparoB Ha SHEProMHMOPMAIMOHHYIO COCTABIISIIOIIME OpraHu3Ma,
OJIHOBPEMEHHO YCTPAHSIOTCSA M CHUMITOMBI W TPUYMHBI 3a00J€BaHUI, YTO IIO3BOJISET
3HAYUTENIBHO MOBBICUTH 3(PPEKTUBHOCTD CUCTEMBI 3/IPABOOXPAHEHUSI.

Humeepayuu meOuyuHCKUX Memooo8 ailonamuy U 20Meonamuu, Kax nokazaia MeoOuyuHcKas
NPAKMUKAd, Hem aibMmepHamuebl 1 3mo ONMUMAIbHbIL NYMb K 300P06bI0 HAUUU.

0 _mexnonozuu nomenuuposanusa. l'omeomaraMyd M ONIOHCHTAMH TOMEONIATHU IIHUPOKO
IMPUMCHACTCA MOHATUC «PA3BCACHHUC), HBO?IKI/If/i CMBICJI KOTOPOTO 3a4acCTyrO ABJISACTCA OCHOBOI1
AUCKpEeAUTAllMKM TOMEOIIaTUM CO CTOPOHBI €€ OIIMOHCHTOB: MOXHO pPa3BOAWTBL, T.C. CHUKATb
KOHICHTpaIHuIo I/ICXOI[HOI71 HaCTOfIKH, HO HW «Ppa3BOAWTh» MAUCHTOB Ha IIPHUMCHCHUC
rOMCOIIATHYCCKUX MPEIapaToB, UMCHYCMBIX OIMIOHCHTAMHA I'OMCOIIATHHU «ITYCTBILIKAMM)).

OOuenpuMeHsieMoe B TOMEONATUU IMOHITHE «pPa3BEACHHE» HE OTpPa)XaeT JABYEAMHCTBO
(nyanmusM) HpOLECCOB, MPOUCXOAAIIUX IPU pPEaTU3alUU TEXHOJIOTMM MNOTEHUUPOBAHUSA MpU



IIPUTOTOBJIEHUN TOMEOIIATUYECKUX IMPENaparoB, BBEACHHOW €II€  OCHOBOIIOJIOKHUKOM
romeonaTtuu — Camynsnom ['aHemMaHOM, U He OTpa)kaeT INTyOMHHOM CyTU JaHHOM TEXHOJIOTHH.

Texunonozusn nomeHuupoeanus - amo 08YVeOUHDLIL MEXHO102UYeCKUIL npouecc

CHIYHEHYAMO020 _CHUMNCCHU KOHUCHMPAUUU _UCXOOHOIL_CYOCMaHUUU _1_e20 _nocjieoylouiell
OUHAMU3AUUL, 8 RPOUECCE KOMOPO20 00pa3yemcs_i_NoGbluiaemcs IHep2emuiueckKuil_ ypoeeHb
K8AHM 068020 3JICKMPOMAZHUMHO020 _NOJIA PACME0PA_ UCXO0OHOIU CyOCmanyuu.

CryneHyaToe CHUKEHHE KOHIIEHTpAaIlMM MCXOJHOM CyOCTaHIMU, 4YTO B OOMXOJle MMEHYEeTCs
«pa3BeJIEHUEM) - ITO TOJIBKO OJHA CTOPOHA TEXHOJOTUYECKOTO IpoIiecca MOTEHIIUPOBAHUS, IPU
9TOM HE€ YYHUTBIBAETCS JApyras CTOpOHa — 3TO MpOIecC JAUHAMH3ALUMU PacTBOPa HCXOIHOMU
cyOCTaHIIMM HA KaXKJOW U3 CTYyNEHEeH IPUTrOTOBICHHSI TOMEONIaTHUYECKOro IIpernapara.

[Ipu peanuzanum TEXHOJOTMHA MOTEHIUPOBAHUS, HA KAKION CTYIIEHH CHU)KEHUSI KOHUECHTPALIMKU
MCXOJIHOW CyOCTaHIIMH, TOTIOJIHUTEIILHO MPOU3BOAUTCS —JIMHAMH3AIUS PACTBOpA HACTOMKH, 3a
CYET MHOIOKPATHOI'O MPWJIOKEHUS BHEIIHEW HSHEPruy IJUHAMM3ALMU MYTEM MHOTOKPATHBIX
SHEPTUYHBIX BCTPSIXUBAHUN 00pa30BaBIIETOCS paCTBOPA U3 UCXOHOU CYOCTaHIIUH.

[Ipu peanuzanuu ABYyeIMHON TEXHOJOTUU MOTEHLUMPOBAHUS, BO30OYKIEHHbIE aTOMBl HCXOHOM
CyOCTaHIIMM UCIYCKAIOT (POTOHBI — KBAHTHI, KOTOPbIE U 00Pa3yIOT €ro 3JEKTPOMAarHUTHOE MOJIE.
[Ipu 3TOM »3HepreTHyecKuil ypoOBEHb  JAHHOTO KBAHTOBOTO 3JIEKTPOMATrHUTHOIO IOJIS,
MOBBIIIAETCSI B Ipoliecce MAaJbHEHIIero ero MOTEHUUMPOBAHUS Ha CIEIYIOIIMX CTYNEHIX
peain3alyy JaHHOW TEXHOJIOTMH MOTEHIIMPOBAHUSL.

Kax uzeecmno u3 Knaccuueckoii (puzuxu, amomovl 6euiecmed npu_ux 6030VicoeHuU, 34 cuem
APUIOINCCHUA _GHECULHEI _IHEeP2UU, YUMo _U_NPOUCXO0OUM npu_peaauiauuu _mexHoiocuu
nomeHuupoeanusi, usjiyuarom 4)0m0ﬂbl (keanmut), Komopbie u oopazyiom
IEKMPOMAZHUMHOE noJie.

H3 knaccuueckou_guzuku _makiice u36ecmno u_mo, Ymo _mamepueil a611emcsa_He_moJibKo
seuiecmea, HO U _NoJisd, 8_MOM_YUCIe U_IJICKMPOMAZHUMHbLIE _NOJIA, _00pasyiouiuecs __npu
NPDUMEHEHUU MEXH0102UU ROMEHUUPOGAHUAL.

UYem BblllI€ YPOBEHb MOTEHIIMPOBAHUS, TEM BBILIE SHEPIETUUECKUI YPOBEHb TOMEONIATUYECKOTO
npenapaTa, Ipy 3TOM HCXOJHas CyOCTaHLIMs He Mcue3aeT (IPUPOAHBINA 3aKOH COXpAaHEHHUs), a
IEPEXOAUT B JIPYro€ COCTOSHUE — KBAHTOBOE DJIEKTPOMArHUTHOE I10JI€, HOCUTEIEM KOTOPOTO
aBysgercs (OTOHbI (KBAaHThI) HM3BJICUYEHHbIE M3 MCXOJHOM CYOCTaHLMH, IMyTEM IPUMEHEHUS
TEXHOJIOTUU MOTEHIUPOBAHUSI.

Coznacno KeaHmoeou_meopuy_nois, neperHoCcyuKoM I1eKmpOoMaAZHUMHO20 83AUMOOCILCINEUS
AeAaemci 4)0"’101—! - K8AHM_IJICKMPOMAZHUMHO20 NOJL1, KOMOPLLIL_U3IVYACHCA_aIMOMOM _NpU
€20 _8030VHcOCHUU_34_CUCM_NPU0NCCHUSA GHEUIHEell IHep2ul, 8 _MmomM_uucie U _8_npouecce
CHYHEHYamOoll __OUHAMUZAUUN__UCXOOHOU _CYOCMAHUUUE _NPU__pPeaiu3ayuy__mexHo 102Ul
nomeHuupoearnu:.

[Ipu peanuzanuu TEXHOJOTMHM NOTEHLUMPOBAHUS HE TOJILKO 00pa3zyeTcs, HO M YCHJIMBAETCs
AJIEKTPOMArHUTHOE KOPIYCKYJIIPHO-BOJHOBOE IOJ€ MHMKPOYACTUL[ — KOPILYCKYJ, HMMEIOIIHUX
OIPENEICHHbIE YaCTOTHBIE XapaKTEPUCTUKH CBOWCTBEHHBIE (HOQ0OHbIE — nepeoe nododue)
UCXOJHOM CyOCTaHIIMH, U3 KOTOPOTO U3rOTOBJIEH JAHHBIN rOMEONaTHYECKUH penapar.

Omcrooa___npakmuueckuil __6bl00: _KEGAHMOGblEe _ IIEKMPOMAZHUMHbBIE O UCXOOHbIX
CYOCmaHuuIl_20MCONAMUYECKUX KOMNJICKCO8 _He _MO2YHL_83AUMOO0CICHB08AMb _KAK_MENHCOY
co0oll, maK_u_c_opyumu_20MeoOnamuiuecKumMyu_npenapamamu, a_makice _NPUHUMAEeMOU
nuwiell, npu_oOmauduu YaCMmoOmHbIX XapaKmepucmuK ux 31eKmpoMazHUmHbIX nojaell.

Opranusm uesnoBeka O0NaJaeT 3JEKTPOMArHUTHBIM IOJIEM — 3TO MOPOXKAAIOIIKE IPYT JIpyra
MIEPEMEHHBIE AIEKTPUUECKUX U MarHUTHBIX NoJiel. Kak u3BecTHO U3 KBaHTOBOH (hM3UKH, JII000€
M3MEHEHHE MAarHUTHOTO IO0JISI TMPUBOAUT K BO3HUKHOBEHUIO M3MEHSIOUIETOCS 3JIEKTPUUECKOIO
I0JIsl, @ BCAKOE M3MEHEHUE AIIEKTPUUYECKOTO MOJIs MOPOKIAAET U3MEHSIOIIEEeCs MarHUTHOE, T.€. B
JAHHOM €CTECTBEHHO IIPUPOJIHOM IPOIIECCE MPOSBISAETCS UX Ayalnu3M.
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DeKmpomazHumHoe _noJjie_603HUKAEH 34 CHEeHl _UACHUL_U__MOXCEn, 8 _CB0I0 _o4epeob,
yacmuybl NPespauLamb 6 6EULECME0 Il MAKUM_00pa3omM, npu_ONpeoeieHHblX YCA08UAX, OHU
CHOCOOHDBL K 83AUMONDEBPAULCHUID.

DNEeKTPUYECKOE TI0JIE CYIIECTBYET BCET/Ia BOKPYT 3JEKTPUUYECKOTO 3apsia, MarHUTHOE — B TOM,
OTHOCHUTEIILHO KOTOPOM JJICKTPUUECKHE 3apslbl JIBIDKYTCS, a 3JEKTPOMAarHUTHOE I0Je€ — B
CHUCTEME, OTHOCHUTEIIbHO KOTOPOW AJIEKTPUYECKUE 3apsAJibl IBMKYTCA ¢ ycKopeHuem. [Ipu stom,
KOJIeOaHUsl DJICKTPUUYECKUX 3apsAI0B  COMPOBOXKIAIOTCA DJIEKTPOMArHUTHBIM —HW3JIyYCHUEM,
MMEIOIINM OTIPEICIICHHYIO YaCTOTY, PaBHYIO YaCTOTE KOJI€OaHU 3apsiiOB.

YuenbiMu Bcero Mupa Ha nOpoTskeHuH noutn 200 JeT Jenajuch MONBITKH W3MEPECHHS
3JICKTPOMArHUTHBIX BOJIH Ye€JIOBEKAa M JPYruX opraHu3MoB. Ho, He uMes 4yBCTBUTEIIBHBIX
MpUOOPOB, UCCIAEAOBAHUS OTPAHUYMBAINCH U3YYCHUEM BIMSHUS BHEITHUX AJICKTPOMArHUTHBIX
BOJIH Ha YEJIOBEUECKU OPraHu3M.

B koH1e 60-x ro10B Mpomuioro Beka, ¢ pa3BUTHEM (PU3UKU CBEPXIPOBOIUMOCTH, ObUIH CO3JaHbI
HOBBIE BHUJbI NMPHUOOPOB, MO3BOJISIOIIME M3MEPSTh MArHUTHBIE OIS, HOPOXKIAEMbBIX >KHUBBIMU
OpraHM3MaMu M IpexJe Bcero dyeinoBekoM. B pesynbrare Hauana pa3BUBaThCs 00J1acTh
WcCIe0BaHUM, OCHOBaHHAs Ha aHain3e MHGOPMAIMU CIa0bIX TMOJIEH, MOJyYuBIIas Ha3BAHHE
ouomaznemusm.

I/ICCHCILOBaHI/IfI QJICKTPOMArdHuTHEIX BOJIH YCJIOBCKa IO3BOJHIIM YCTAHOBHUTDL, YTO YCJIOBCK, KaK U
000 NPUPOIHBIA JKUBOM OpraHu3M, HMEET CBOE 3JEKTPOMarHuTHoe Imoje (6uomnoJe),
Omaromapss KOTOPOMY BCE COCTAaBJIIOIIME OpraHM3Ma B3aUMOJACHCTBYIOT M T'apMOHHYHO

(GYHKIIMOHUPYIOT.
buonone agnaemca 0CHOGHOU 3aUUMHOI_000104KOW OP2AHUZMA Ol HE2AMUBHO20 GIUAHUA,

npu paspyuienuu Komopozo 603HUKAIOmM ycjioeus ons pazeumus PAaA31UUYHbIX
001e3HemeopHbIX PaKmopos.

buonone — 310 cnoxHas dNEKTPOMarHUTHAs CUCTEMA, B3aMMOICHCTBYIOIIAs C BHEIIHEHW Cpeaon
B PA3JINYHBIX JUANA30HAX YACTOT, KOTOPBIE YCIOBHO Pa3ACIIAIOTCS Ha!

- 0a30BBIE YACTOTHI;

- TIOIEP/KUBAIOIIME YACTOTHI;

- YaCTOTbI 3HEProMH(GOPMALITMOHHOTO OOMEHA KJIETOK.

bazoevie uacmomut naxodamca e ouanazone om 7,8 00 14,1 I'y - wdactotel anbda u Oera
pUTMa TOJOBHOT'O MO3ra, KOTOpbIC MPAKTHYECKH COBIAAIOT C YaCTOTaMHW MAarHUTHOTO TIOJIS
3emim, TMOATOMY OWOPUTMBI OpraHmM3Ma, IMOJOOHO KaMEpPTOHY, PE3OHHPYIOT C €€
AJIEKTPOMATrHUTHBIM ITOJIEM.

Ioooepiicusarouiue _uacmomoul Haxooamcsa__6__npeoenax __750-850 I'uy, naHHBIE YaCTOTHI
SIBJISTIOTCSL OTTACHBIMU ISl OpraHu3Ma, TaK KaK OHM COBIAAAIOT C YaCTOTAMH €T0 YHEPTeTUUECKUX
LEHTPOB. DKCIEPUMEHTAIBHO YCTAHOBJIECHO, YTO KaXasi COCTABJISIONIAs [IETIOCTHOTO OpraHu3Ma
HMEET CBOM AWana30H 9acToT:

v cepaue - 700-800 I'n, ¢ yBenuuenuem mnpu crenokapauu 10 1500 I
V' nouku — 600-700 I'u, ¢ yBeauyenreM mnpu Bocnaneruu 10 900 I';
v meuens — 300-400 ', ¢ yBenmmyenreM npu Bocnanenuu o 600 I

Taxxe YCTAHOBJICHO, YTO ITPU OHKOJIOTHYCCKUX 3a00JIeBaHUAX MNPpOUCXOJUT UBMCHCHUEC 4aCTOT B
6osee Hu3kyro obnacte. [Ipu crpecce yactora ymenbinaercs 10 650 [, BeI3bIBas CHUHIPOM
XpPOHHUYECKOU YCTAIOCTH.

VYuuTeiBas, 4TO KakAasi COCTaBJISIONIAs OpraHu3Ma UMeeT CBON YacTOTHBIM Juanas3oH, ACHCTBHUE
3JIEKTPOMArHUTHBIX MOJIEH TOMEOMAaTHYECKOro IIpernapara, COBMAJaIoIIue C 3TOM 4YacTOTOM
(6mopoe — nodoodue) B COCTOSIHUU MOBBICUTH UX SHEPTreTUUYECKUM YPOBEHb U YCUIUTh OOMEHHbIE
MPOLECCHl B OpraHu3Me.




B 310poBOM Oprann3Me B MaCCUBHOM COCTOSTHMHM HAXOJMUTCS OOJIBIIIOE KOJWYECTBO PA3ITHMUHBIX
MHUKPOOOB M BHPYCOB, a U3MEHEHHE YACTOT AJIEKTPOMATHUTHOTO M3ITy4EHHUS CIOCOOCTBYET HMX
AKTUBU3AIMH: TIOHIDKEHHE 4acTOThI 70 450 ['11 akTUBU3UPYIOT BUPYCHI, @ MUKPOOKI mpu 350 I,

Brewnum _go3oeticmeuem _noooOHbIX Uacmom, 3a_CUEHl_Pe3K020 803DACHAHUS_NPU_IHLOM
amMnaumyo __ KoJ1e0AHUA ___YCUJICHHO20 __ IJICKMPOMAZHUMHO20 __NOJA___ 20MEONamuiueckKozo
npenapama, 603MONCHO YCIMPAHEHUE _00]1€3HeME8OPHLIX MUKDPODOE U UPYCOB.

Takum 00pa3oM, pe30HaHCHOE BO3JEUCTBUE TIOMEOINAaTUYECKOro IIpernapara MOXET Kak
BOCCTaHOBUTH OHMOTIPOIIECCH B OPraHW3Me, Tak U yOMBATh OIpPEAESIEHHbIE MUKPOOBI U BUPYCHI,
MPU  COBMAJICHMH WX YacTOT C YacTOTaMHW KBAHTOBOTO AJEKTPOMArHUTHOTO  TOJISI
rOMEONaTHYeCKOro Ipernapara.

Yacmomot Inepzounghopmauuonnozo oomena kiemok coctapisitor 40-70 [T, yto paBHsercs
40-70 MuirapaM KojeOaHUN B CEKYHIY W SBIISCTCS BaXKHCHIIIMM JUIS YeJIOBEKa JHANla30HOM
4acTOT.DOHEPronH(POpMaAIMOHHBIE OOMEH OO0ecreYrBaeT OTHOCHUTEIBHOE JIUHAMHYECKOE
MIOCTOSIHCTBO BHYTPEHHEW cpeabl (KpOBH, TKaHEM OpraHu3Ma) U YCTOMYMBOCTH OCHOBHBIX
¢busmoorndeckux QPyHKIUNA (KpOBOOOpaIeHus, IbIXaHus, OOMEHA BEIIECTB U TaK Jajiee), 4To
IIPOMCXOJUT B IMana30He KpaiHe BHICOKUX YaCTOT, FTEHEPUPYEMBIX KIETKaMHU.

Honesasa chopma xncusozo opzanuzma _no_cnosam_axademuxa B. II. Ka3znaueesa, aensemcs
NEPEUUHOU U _OP2AHU3VIOWCll, 4 MOJIEKVAAPHAA DEAK080-HYKICUHOBAA CYUIHOCHLb A6IACMCA
cieocmeuem Imou_opanuzauuu. Omcrooa: UMeHHO HapyuieHus IHep2oun@opmMayuoHno2o
00MEHA _K1emOK NpUgoOUnt K _HAPYUEHUAM HA_(Du3uuecKkom YposHe U _OMKIOHEHUIAM 6
ouonpoueccax uei0CmHo20 Op2anu3ImMda.

Hayuno-menuuunackumu yupexaenusmu seruu, @pannnn, ['epmanuu, Apctpun u SAnoHun
YCTQHOBJIEHO, YTO OCHOBHOW NPUYMHON HETAaTHBHOIO BIIMSHUA HA OPraHU3M SABJISETCS
nHpopManMoHHass (TOPCHOHHAs) KOMIIOHEHTA JJICKTPOMArHUTHBIX HW3JIYYCHHH, KOTOpas
paspymiaer ero 6uoroe.

VYcTaHOBIIEHO, YTO OOBIYHOE 3JEKTPOMArHUTHOE I10J€ OT MOHUTOpAa KOMIIBIOTEpAa IOYTH
MOJHOCTBIO ociiabeBaer B pamuyce 20-30 caHTUMETPOB, a HaJIMYHE TaK Ha3bIBAEMOTO
MH(OPMALIMOHHOTO I0JII MOKET PErUCTPUPOBAThCs B paauyce 10 10 MeTpos u 6oree.

AKTHBHOE B3aMMOJICHCTBHE HAa YaCTOTHOM YPOBHE KacaeTcsl W MpoIiecca Pa3BUTH 3apOIbIIia 1
¢dopmupoBanusi pebenka. I[lpm HUMIUIaHTAUMU 3apojblllla B CTEHKY MAaTKH, IPOUCXOJIUT
COCAMHCHUC Pa3JINYHBIX HOJ'IGI7[, B TOM YHUCJIC U JJICKTPOMArHuTHOI'O IOJII MaTCPU M 3apO/JbIlia.
B pesynbrare coenunenus nosuei GopmMupyercs 3JIEKTPOMarHuTHOE moJie Oyayiiero pedeHka, B
KOTOPOM MPUCYTCTBYIOT PA3IMYHBIC BOJIHBI, KOJIeOaHus1, HH(OpMAITHIL.

VYCTaHOBIIEHO, YTO JI€JE€HHME KJIETOK IPOMCXOJUT IMOJ BIIMSHUEM pPA3JIUYHBIX BOJH, YTO
CHOCOOCTBYET (POPMHUPOBAHUIO PA3IUYHBIX OPraHOB 3apojbllla, MPHU KOTOPOM KaxIbli OpraH
MMeeT CBOM MHIUBUAYAIbHBIN CIIEKTpP YaCTOThI KOJIeOaHusI.

Hcxonsg u3 BBIIICHU3JIOKCHHOTIO, 00OCHOBAHHKBIM SBJISICTCS CICOAYIOUC ONIPCACIICHUA:

TOMEOIIATHA - 3mo memoo 3Hep2oun)opmauuoHHoun MeOuyunbl, HAnPAaei1eHH bl
HA ycmpanenue 001e3HemeoPHbIX (aKmopoé u CHOCOOCHEYIOUWUIL 2APMOHUZAUUU
OuoOnpoUeccos uea0Cmmno20 OpZanu3md.

TOMEOIIATHYECKHU HPEIAPAT — mo cpedcmeo nepzourdopmauuoHHoi
MeOUUUHDBL )IeKMPOMAZHUMHO20 KEAHNO060-DE30HANCHO20 0CUCM U, HANDABIEHHO20
HA_NoGbluieHUe IHeP2eMUUECKO20 YPOBH COCMABIAAIOWUX OP2AHUIMA U YCMPAHEHUE
001e3HemeopHbIX _(DaKmopos, Npenamcmeyrouiux __2apmMoHu3auuu __0uonpoueccos
UETIOCHIHO20 OP2aHU3MA.




