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Hpeancaonne

He TOPHA NPHMOHCHNER MATHATHEX MoacH B IRETAR JAEYEHHA Eﬂ'pﬂ‘r
CHOC HAYANO CUIE B QONCTOpHYECKne ppemena. Eme 3a 4 Trcaum ner
a0 Pokcaectea XpHcToBa KATARLIM ONMCHIBATH BOHAHHE MaTHKTA. bJia-
FOCTHOE BIMAHHC MATHATA ONKCLIBANOCE B APeBHes Erunre, v pusnan,
nozamee v Hapaseawca w ne tak gasno ¥y Mecuepa. Cospemennocts
MPEREAE BAHANH MArinTHLX nonelil nopnb et MMoaszosarensi n
PO RO FTOrD METOa TCPAMH, KK B NOIBI0BATCASH APYIHX OIBT-
HEIX METHLHBCRHX MCTOINE J0AM0C BpCMA BLICMEHBATN W HE MpHH-
AN BCEPBCE. TO MHEHHE Y MHOTIX 00, HECTeUHATHCTOR i Mpe -
MCTHBIX BPANCH DrTyeT u no ceii aens. Yro st moiam Hewinecmio,
TAK 3TO To, 4T0 34 nocacanue 5-10 Jet weeae1opanng mAnAanug mar-
HHTHEN NOAeH, B NEPBYIO 0MEPEiL CAafibx NMVILCHPYIOWNK VIEKT po-
MATHHTIRA MOACH NOCTORHHOTO TOK:, WATHYAN 09¢H I JR1CKD Bhepe,
Conpemenmbie HEY THEIC MCCIRROBANMA JOKAIL BT, W10 SEKTPOMEL -
HHTHLIC NOA8 NOGHTHEND MIMAIOT HA SHEPTOPETVARIHID, MPOIYKIHK
AMMUOKHCAOT, CHafKeHHE KHCROPOL0M, KponooBpaumenne, aKyini-
st HSP 70 nporennos.

Haa muorux monei L0posLe — 310 ToALKD GeInpobiesnoe co-
CTORHHE TEAA W NCHXHKK. DYHKUMH MOICKYT 1 KIETOK, HX SHEpreTi-
HECKROL COCTOAHHE HE NPHHAMAKTCA BO BHIMAHHE, Muorie naumeima
HYBCTIEYMOT cehn AA0PORMMH C© }'llllucpcnrcrcmﬁ METHUHHON W e
BOCITPHHHMIT CROM HEAYITH CCPLCIHD,

Nonsrmen neueaeHus, KOTOPRE CUENL YACTO OrPANHYHIIOTCE Vike
BETYTHRILHMH CHMNTOMAMH, HE ONPABALBIKOT HX OwHAanni. [Monck
METOAOR COXPAHEHNA TTOPOBLA MPHHHMAST B YMAX CORPEMEHHBIX K-
Aci Bee Gonkiee sauenie. Bonetim o6xo1aTes 10poro, Bo Beex cTpa-
nax Boprores ¢ npolinesod qumancuporaing BHCOROCOLPEMENNBIX TEX-
HHSCCKHX MEOWUHHCKHA METOAMK. TAK YTO HAM CACIVET HALCANTLCR



HA NPEACTEPAICHHE 3boacEaHHA — 3TO TO, Y4TO XOTAT HMETH NALWEH-
Thl = T0 OYAYVIICE METHLHALL,

Tepania MarHHTHEIMK NONAMH HIPAET B YTOM NIAHE — HAPALY <
APYTHMH METHUHHCKHMH YCHIHAMH — 04EHb BREHYIO H IHAMHTEIbHY IO
poab. o cux nop, K comanenmio, oueHh HE MHOTHE SHAKT, YTO B 1eHi-
CTEHTCABHOCTH CACAVET NPEACTARNATE NOJ TEPANHEA MATHHTHEIMH
MOJAMH H KAKHE ODUIHPHLIE NOTHAHKA IAECHL VHKE A00MeHs. Do
OTHOCHTCA Kak K npodganasm, TAK M K JJOKTOPaM ¢ BucumnsM obpaso-
BAHHEM.

Mpeacrarnennas pafora ¥ €cTh KHHFA, KOTOPAS OYEHEL HATAAI-
HbIM OOpAsoM H B NOHATHRIX, JOXOAMHBRIX CAoBax obkacHaeT cnocod
BOIACHCTBHA MAHHTHBIX NOAeH, B NEPEYIO ONEPEk, caabbix NyILCH-
PYIOIAX MICKTPOMArHHTHMX noneil — curnanoe BEMER 3000, [Tpo-
than nafiaeT anech PATLACHEHHE, KAK H MEAHE, ROTOPBII XOMET JAHATh-
CA AMTEPATYPOI M HAYHHMME paboTaMu.

bO/IBILAA KOMDETEHUHA H 0MCHE OOIIMPHEIE NOTHAHKA ARTOPA, KK
M €r0 TANAHT ACHO BRIPAMATE MBICIH, JCAA0T W3 Ero KHAMH YRICKA-
TEABHOE YTEHHE,

He cMOTPA HA TO, 4TO 8 YKE MHOIO JET JAHHUMAKCHE Tepanuei
MAMHTHBIX NOACH, 8 HAWED 30CH TO, Yero eue He THan.

Jnumo a ne xouy obxoanTeca Ge3 BOIICACTEHA MAFMHTHIX NO-
ACH HOKCAAND BOEM MHTATEARM, YTO0B OHH HALLIH 306CH PEUICHHE CBOHX
= HHOT12 OMCHD TRREAWX ~ npodaem.

ABTOpa 8 CEPACYNO NOIAPABAAID ¢ YAAUHEM NPOMIBEIACHHEM,
Horrop meanwumne Apocnae JiGaw

Mpesnnenr SAMET.
CH - 3065 Bolligen
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Beeaenne

BHOAOTHA H (PHIHOAOIHA HA CMEHE THICHYCACTHR NEPCHHBaKT
HACTORULYI0 PEBOMIOWHI. Boe YeTae OTMEMACTCR OCHOBOTIIAT A0S
FHEHHE WICKTPOMATHHTHRX <A WHIHEHHOH cHeTeMM. Paccsmorpe-
HHE OPTAHHIMA KAK CAMOPETYIHPYRILMCHEA IHEPTOCHETEME CO CROC-
ofpaTHEIMH KOHTPOABHON H KOMMYHHKAUHOHHOH BOIMOKHOCTAMA
npuBoAuT Kk Gonee rayGoKoMy NOHMMAHHIO KHINK W COBEPIICHIO
HOBBIM TEPANCETHYCCKHM METOAM.

B 10 BpeMa Kak, NPMEHECCHHOE H3 apMaLEETHYCCRON MHAYCT-
PHN, YHHRCPCHTCTCKAR MEAMLNNG PACCMATPHBACT “CIOBCKA BOC UL
KK MOXAHHHCCKH = XHMHMECKVIO CHETCMY, TO LEIb ITON KN W Hoee-
AOBATE M NPEACTABHTE IHEPIETHUCCKNT ACNEKT W NPOHCROIRINE W3
ATOrO TEPANEETHHECKHE BOAMOMKHOCTH OHO=D0CKTPO-MATHHTO-3HE P e-
THHEC KY I Pery/ iR Lmi.,

Jlo cHX NOp yYeHMM HE VAAAOCH HARTH SAHHOE XHMHKD — ihinin-
HECKDEe ONpeacacHue Huann. Kamaomy YeaoBeky NOHATHY, HMHIHE
OFHAMACT VCTOHYMBOC ABHAKCHHE, H ABHKCHHE BOIMOMHO TOALKD 1IPH
MEPMAHEHTHOM NOMOIHEHHH SHEprn. 1o METoRY DoAY HEHHE JHEPIIR
B iHIMKE, DHEPIHA HE BOIHHKACT M HE HCUCTACT, 8 MCKIKMHTCILHO fic-
PEXOINT.

HYenomer npeoipiionbiBAET B NEPRYIO OULPCIAL MMCPIHIO AKKY -
MYAHPYIOULYIO B3 IHILM, B KOTOPOR COACPHKATCA HEOBXOINMEIC dopMbi
IHEPriy A0 diy HEUHOHnposaind opranwima, [IponcxoasT nencuucin-
MBIE XHMHHECKHE PEAKUHE, HYRIAIOUIHCCR B IHCPrHH, B popye Teilio-
BOM IHEPTHM, IHEPTHN JBHKCHHA, XUMHMECROH JHEPIin W T L

Onna w3 pamuefiuwny Gopum IMCPTHH, B KOTOPOR HYAIACTCR Kilk-
I KHBOR OPraMiIsM = WICKTPOMATHHTHAR SHEPTHA, KOTOPAN GCHORRIED -
ETCH HA MICKPOMATHHTHOM BIAMMOIAEHCTRHM, INCKTPHUECKY IO
nepesaqy wndopmatin M nabmonaes y Boex popu KHIHK, OT Npo-
STOre MucTHHETA. Kak TAra K CBeTY ¥ UBCTOR, A0 nepadepuiinoi w



UENTPAARHOR HEPRHMX CHeTeM yeaoneka. Bee npouecckl OT BOCTIPHA=-
THE 10 MOTTOBRX PYHEUHI OCHOBR BAKOTCA HA DHOINEKTPHKE.

Kasoe ABNECHHE HAWCH MYCKYIATYPL. BKAKMAR CEPASYHY D
SUBILINILY, 1'[||.::'33.1:r CHAYMANE HEPEHOTD HMITYIBCE 0T MO3MA, KOTOPLIA BC-
AT K MIEKTPHUCCKOMY PAa3paay B MYCEYI W NPH 3TOM K ABHECHHK.
HiseneHue MICKTPOMArHHTHOND BAHAHHA COCTABNACT NPEANOCLIKY AAH
OBHORICHHE TEAHEH W SRIAeTCH NpH 3TOM OAIHCOM MHIHEHNBX Npo-
HECCLOE.

Memay TeM ecTh MHOMOMHCICHHEIE JOKATATEALCTEA TOrO, WTO
YENOBEK KMBET HE ToAbko Ha BepabaTweacMofi WM CamMMM
GUOVICKTPOIHEPTHK, HO M HYHRIAETCH B NPHPOIHEIX MMEKTPOMATHHTHBN
MOMAX KK B HCTOUHKHKe dneprud. HanGonee mpecTHulil npuvep — 9710
npoayiposanne BuTamina ] B powe, KOTOPLWA BOTHHKRCT NHLL NOJ
RO3ICHCTRHEM YARTPAdHONCTOROTO HINYHEHHA CONHCHNBIX AYYeh
(AMERTPOMATHHTHLIX BOAH ). CamO CTATHCTHYCCKOC MATHHTHOE IIONE CATH
OKATLIBRETCA HKHINCHHOHCOOXNOAMMBIM VEIORHEM, KAK Mbl THACM M3
MUAOTHPYEMBIX KOCMHYCCKHX NONSTOB M yuedn,

e aanuMepocTOMHOH MEAHUHHE ABARCTCA CTPOCHHE M
PerIRLHA RUTHenHoi sneprum «lllns ¢ NOMOLLEO METOTOR TEPANNNY, KAk
Lle Tonr, Tail Wu win paswx gopy mraoykanseanns. Boavownoe au
BOIACHCTBOBATL TOH  HeoDBLACHMMOR 3neprucid na  dgopwmy
AEKTPpOMArHHTHOR dHeprun. Hexoropuie $akTil YEAIWMEIOT B 3TOM
nanpagirennn, Takoss nenoanseasie yopasknenna [ Fonr n Taii Uln,
COAMAHHBIE N0 GONBLUIEH YACTH LA HEPEHOND W MYCKYIBHOID NOTEHLIHANA
(anexrposarnuTioll sweprim). Toukn HIMOYKANLIBANKA NOKATHEIIOT 110
OTHOLIEHHID K OKPECTHON KOKE WEMEHCHHOE WIEKTPHUECKDE CONPOTHRIEHHE
KowH, Perynauna 0opoBsd Hepes TOUKH HIAOYKANHBEAHHA MOMET
NPOHCKDARTE C HETAMH {MOWET HERCTRORATEH KAK AHTCHRA), 108 ToKa
(NERTPOARYIIVIETYPA) UK CBET (NEKTPOMATHHTHEIE BOJTHLE).

llenw aTod paGorm B ToMm, uTobu HCCACIORATE BAMAHHC
KpoBOOGPALICHHA KAK BAAKNYIO NPEINOCLUIKY T8 CBoliCTBEHHOTD Teay
IMUIYYEHHA IHCPIHE YMCPETY NPHIOHOC '!."Il."l:'l'PﬂMﬂTHHTH‘UE moae M
MPEACTARHTE Cro SHAMERHE AR VIOPORLA YeN0ReK.



1. HeoOxoaumble TEOpPeTHUECKHE OCHOBLI H3 XHMHM

1.1 Crpocnue aToMa

Bee oaywesieHHbie H HEOAYWEBICHHBIE NPLAMETH COCTORT W3
satepui. CTPOMTEARHEIM MATEPHATOM MATEPHH ARNNIOTCA ATOMB, TAK
HAILIBACMBIE XHMHYECKHE JeMeHTH. Kanpil aToM COCTORT W3 aByx
OCHOBHBIX 4ACTEH: 8apa atoMa ¥ MeKTpoHHEIX obonovex. Aapo cocTomT
W3 MONOKHTEABHO JAPAKEHHBIN NMPOTOHOE W HEATPANBHLIX YACTHLL =
HefTpoHoB. B COBOKYNHOCTH OHO 3APRREHD NOAOKHTENLHO. IIeKTPOHE
ARTRIOTCA OTPHLATENLHO BAPAKCHHBIMH YACTHLIAMH, KOTOPME OKPYMIOT
aapo. OHKM 00paIyvIOT AIEKTPOHHY K O00I0MKY.

Yucao oTPHUATENLHO JMPAKEHNEIX IAEKTpoHOR B ofonouke
COOTBETCTRYET UHCAY NONGKHTENLHEX NPOTOHOR B AAPE, TAK YTO HX SapaL
BLPABHHBACTCA W ATOM B CACACTEHH 3TONO JIEKTPHYECKH HelTpaseH.
GTHJII:HHE AT A PE'ULH'I-HID'I.'IJI YHCITON i'IPﬂmI-IL'I'H [} ﬂﬂ,l'.lﬂ H FIZII'H-IHM
HHEAOM MIEKTPOHOB B 0DOIOUKE.

SNEKTPOHE, OKPYRAIILHE AAPO ATOMA, BPALMANTCA HE N0 NPOCTO
TPACKTOPHH, 8 SAHUMAIOT ONPEAEHCHHOE MECTD, Kak BennKn 310 MecTo,
JABEHCHT OT HHL"FI'IIH HHE'II'PJH.B. E KAUECTES MOTETH MOMHD I'Il'.l-l:_,'.'l.l.TFEBHTh
HTH MECTR KK WIEKTPOHHEIE 000A0UKH. “MEKTPONE © 0AHHAKDRON INCPrwei
BPAULAKITCA H OAHHAKOBRIX WIEKTPORHMX ofonoukax. B nepuonmuecroi
CHCTEME JEMEHTOR ATOMBI PACHONOMEHH COOTRETCTBEHHO YHCIY MX
WHDB: ATOM [ !'Iﬂ-l'.ll.l'l,le!lHHM HHCIHANE 1-lﬁ.ﬂ'Z|FH.'L'.'I_ IZi!I'I'l.'I-I'.Ib-In I:!lﬁ.l'lﬂ,,'.'lBET
oannm anexTponos. [loToM naeT reiui ¢ ABYMA MICKTPOHAMEK HA
OAMHAKOROH obonouke. Boe nocaeayvioume aroMul oONANMOT YiKe 2-
obonovkoii. [Nepeas 050I04MKa CONSPANT A0 JIBYX WICKTPOHOR, BTOPAA 10
BOCEMH M Kak1aa NoCHenyiouas ofonouka MoMeT BRAKYHTL
MAKCHMLTBHO 2X N2 (N 3aBHCHT OT “HCAa o00N0MER) INEKTPOHOR,

1.2 Xumuueckne coeamuennn

A.TB-HH FaBHOA FPYTING] AACMEHTOR CTPCMATCH MY YR TE BHCLIHHS
obonoukn ¢ § anextposasi. ITo MomeT GLITL AOCTHIHYTO B OCHOBHOM
MO 3-M MEXAHHIMAM: YEPET CAMNY WIEKTPOHOB, YEPET NPHEM WIEKTPOHOR
HUTH HEPE -ﬂﬁu.‘l_ﬂ.' HETHNTEFOEIHHE ANCKTROHOR COCCAHNX TN, KHHHEI

)



hOPMa XHMIMECKIX COCANNENHE MONYIHTCS ONPEACIRET NeficTEYVIOWAS
CHAN COSAMHCHHE MEHEITY aTOMIMH,

Aas 1o pabor ocofenno uuTepecHs! coeantenna nouon. B
OBIICM, MICKTPOHHO JAPAMEHHBIE YACTHIL O50IHAYMOT Kak HoMet. [Lna
AYUIWETO NOHHMAHNAE OOLACHHIM HOHHME COCANHCHHA HA NpHMEpe
NOBAPEHHOR Coan — uartpis xiopuaa (NaCl). Ona sosumkact npn
OULEMHEHIH oanoro atosa (Na) n oamoro atosa xaopa (C1). Harpwi
HMEET ORI AERTPON Ha ero aiemiHel anekTponnoli obonouxe, a v xiopa
T anexTponos va Brewbeil 0Son0MKe. ITH AMEMEHTH PEATHPYIOT IPYT ¢
JPYTOM W TOMEA COCTOMTCR WI-30 CHABHOND NPATHKCHNA STOMA XJ0pa
nepexon srekTpona. Hapymisil aAekTpon BETPHA NEPEXOINT K atomy
xnopa. Taknu obpazom, oba aToma <oIAAKT IANoAHEHHY IO B0
VICKTPOHAME BHEMION obosomky. (e, puc. 1)

baaronaps sromy HATPHE HMECT 110 OTHOLICHHID K MONOEITCIRHO
HIPRACHHOMY R/IPY aTOMa Ha | oTPHUATEIRHG Sapasennuil JnekTpon
MEMBIIE, W3- 4Cro OH GOABIIe HE HERTPAACH, @ HMECT IOIORHTENRHLI
3apan. Hy nefTpansHoro atoMa HATPHS OH CTAHOBHTCH HONOM HATPHS
(Na+). Xnop me, nanporus, noavuaer | 3ACKTPOH H HI-38 3TOro
npiodpeTaeT orpuuareasiil sapaa (Cl). Toaoxumeasno saprkenime
HOHL HILWBEROTER KITHONAMM, 4 OTPHUEITENEND TAPHKCHHBC WOWK —
AHHOHAMH. UJHHAKOBME 3APSIM OTTANKHRRIOTCH, & PatHHE —
MPUTAFHEAIOTCA. CBAlh KOTOPAA BOIHHKIET MEHKIY NPOTHEONON0KHD
JAPARCHHBIMH HOHAMH, BETHERT HOHHBEIM COCTHHCHIEN [CATILIO). Onn
THpuHA Las conacil [1]. B names cayune sosiHkacT nosapeHnas con
(Na+Cl-). Memay pasnmussivm 3apaiasu BOSHHKAET WIEKTPHUCCKDE
HATIPRACHHE, KOTOPOE HIMEHACTCA B poakTax (V)

Conn pacTeOPRIOTCE B BOAE, TAK KAK HOMLI HAXOANTCA B CROGON-
HOW (POPME B BOARMOM PACTROPE, MOKNHO TOBOPHTE O PACTEOPE MIEKT-
poanTa (cm. rnasy 5.2).
Kak sbl yBuAHM B maase 3.5, 3TOT NPOHECe, OTMEMaeMiil B qe-
NOBCHECKOM OPraHHIME KAK TANAC MeKTPOIHTA, ARIAETCT OCHOBONO-
naralouei NPEANOCKIAKDH 1A KHIHCHILX NPOLUCCCOR,

1



Puc. I. Mosapennan coas.

i |



2. TeopeTHyeckHne OCHOBBI TEpPANHH

MArHHTHBIME TOJTH M H

2.1 Pasnnvue TEpanum MATHHTHREIMH NOJSMH — Kpatenil olzop

ChipapasiuBaiomee AeCTRHC MArHHTHOTO MENeIiHAKA (nepma-
HEHTHOIO MAFHATA ) HIBCCTHO YEN0BEHECTRY ¢ JaBHHX Bpemed. B npes-
HeHNX, TRICAYY JeT HAMA COTMAHNMX, KHTARCKHX COYMHEHHAX, Mar-
HHT Ve npeactaet kak uenchnmil. bonee 2 TeicaveneTHil KHTaHCKHE
UeAeOHBIE MATHWTH MPHMCHAIOTCH ANA ACHEHHA NAPAAHYA W peBMa-
THIMa. BenHkHe yueHsie ApeBHero H HEJARHETD NPORLIOTo, KAk ApHe-
rotenk, [annkye, Napauense, Marnye, Mecuep, Yapkor u muorne
APYTHe ONHCHRANH nevednme coolicTra Mmarnutos [2].

C wiolpeTeHner JNCKTPHUCCTER MIOAH ¢ DAArHMH UeaAMH
HAMAIH IKCTICPHMEHTHPORATE C TOKOM H TRKKE ¢ MATHMTHEBIMH TIONAME
(MNEKTPOMATHHTHENE MOAAMM]). DICKTPHUCCKHE TOKH YCNICIIHO HCMOIbL-
IVIOTCA B hopue BOIDVAAAOICTD MCKTPOBOIACHCTENA HITH BO3aeH-
crems na Gone & npubopax TENS-repanimm (TENS = Tpanc anexTpu-
YECKAH HEPBHAA CTHMYNALHA). CBoHCTRCHHKE TENY ACKTPHUMCCKHE H
MArHHTHME MOAR TYBCTEVIOTCA CEHCOPAMH W HEMOALIYVIOTCH 8 J#H-
arnocTuku (EKG, EEG, MEG, Tomorpadis CnMHHOT0 MOIra o TaK
aamee).

B 6l-¢ rogs npowaore CTOACTHA YERSIWHO HENONLIOBAIOCH
BAMAHHE NYALCHPYIOIIAX 3ICKTPOMArHHTHEX NoaeH Ha yenobeka.
HFH'-IH Hi i ATOMY MOCTYRRA0 JOKAIATCIBCTRO ﬂhﬂ'!-ﬂ:l.ﬂ!ﬂpll‘-!-ﬂﬂ KOro
adpiperTa kocTedh 8 1957 roay Asysa anouuame Gaxvaa W Acynam ave-
pHEAHUEM bacceTrom. CHM A0KATAIH HEIARMCHMO JAPYT OT APYTA, YT
[pPH HANPYIKS Ha BEOCTH COIJAcTCR Ilﬂﬁ-l.'l.l'lhllll.'ll.: lJ-'I'FlHI!I,:Il’I‘ﬂJII.-HUE HATTrAa-
WEHHE, @ NPH JRHKEHHH ¢ HArPYIKoii - HeDONLIIDE NUHGKHTENBHOE,
YugHme OTEPRIN, STO MEXAHHYMSCKAA HATPYIKA HA NLEI0MCKTPHYEC-
KHC KPHCTRLLNE B ROCTAS NCPpeSGOAT B '.I-.ill:h.TpH'lll.!GIZIII'-'-l TOK W BLIICA-
CTEHE JTOM0 YIPARARKETCH pOCT KOCTeR. Takusm obpaiom, COOTBETCTREHHO
MEXAHHUCCKHM HATPYIKAM CTPONTCH CTPYKTYVPA CKENETA, N KOCTH CaMn
HAXOJAT BEPHYIY MOpoaornuecky e crpyveTypy. [3 - 6]
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KaaceHecKns MHIHKATOPOM [UIR TCPanuM yWIeKTPOMATHHTHbIME
MOARMH, BBUTH, NPEAIE BCEMD, OpTongHuecke sabonceanui. B Espone
naubonce wisecTHodl Gpa poaskBarowas Karyka Kpavea Jexuepa nps
Texsmueckom yrurcperTeTe Miohxera. C e noMoumio I0CTHIINCE 04YEHE
NOPOUIHE PEIALTATH B 00AACTH MCLEASHNA KOCTER, NPH OCTEONoposE 1
NPW IPHEATHH NPEITYNPEKRIAOULHY MEP DPOTHE OCTADERANIE JIOTPOTEIOR,
[7.8]

B naneHefimes Gunk peanmioninel KPYIHLE HCCACA0BATENLCKHE
npoekTil B Amepike, Poccwn, Anonen, Hraauwm, Anrams w boarapan.
MHOFHE NPH 3TOM, B CBAYH ¢ BOTHHEROUIMMH TPOGICMAMI CO LIOPOBLEM
APH MUAOTHPYEMBIX KOCMIMECkHX moneTax. [locae 1asuno MHowecTso
mm;mﬂn JUTH [MBHTHA nplll;mpna 'ncm‘pum&h-m‘rlmﬁ: Tepanwe, M
=rre|=.1'_p HCMOALIOBANMA TTVILCHPYIOUIMY MATHITHRX Noael THIHTENLNI0

PACLIHPIICH.

Bamgnse Marsiriiax noach B nyasCHpyIiomHx LCKTPOMIEHHTHBIX
nofei Ha KHINCHHLIC CHETEMB Gonbine He ocnapusaroTes. Mewny Tes,
CYMECTRYIOT TRCAYH Hayunkix yuetmii. Tlepen nwaysoil crout npobaesa
CHETEMATHIALMH, CIEKTP MEKTPOMATHHTHEIX NOACH HEODOIPHMD BEIHK.
B oanosm Moo ORTh VBCPCHHEIM: MATHHTHOS (O — Y10 HE [pOCTo
MEREHHTHOE NOJIC,
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2.2, Onuncanme MarnuTniMi nodell # 2 DOINAKHOBCHHE
CHETCMATHIALNN DVABCHDPYHIIIHE JICKTPOMATHATHRIX maei

MonaTna «ACKTPRICCKOE NOACH W «MATHATHOE Noaes
HMEIOT HAYMHOE TOYHOE PAIISACHNE, HO, MERKIY TeM, 418 npodanos &
fIHIHKE TBYHAT NPAKTHHMECKH HICHTHYHO. [InA BOCNPHATHA TaKHX No-
nefl veaonek ne obAaAeT COOTBETCTEYIOUMM OPTraHoM YyBCTR. 3aech
0N JONEEH J0BOILCTROBATLECA HIMEPHTEABHBIMN “FHE'D‘FﬂHH H HC
PRSI ONBTOM, NOAYYIEMBISY C NOMMULRD IKCTCHHRMCHTRR,

INEKTPHULCKHE W MATHHTHLIC MONA HE SBASIOTCA «M300peTCHM-
ey YSHORCKA, A4 MIAABHA ARASIOTEH COCTARBHON 4ACTHMY HAWErD
TP PO o OKPYEAIOMIEND M, C Tex Mop, KK Ha Haw eff nnaneTe
PAAEHEANACE EKHIHE, FTH MOOH pﬂﬁm‘l’ﬂ KAK COMOPCRIATYROIIHCCA B
patnocToponnny ofipatax sosgeficrans. Pafota komnaca wa ocnoee
MATHHTHOMD Noaa 3eMIH # BOZHHKAFMIES 8O BPeMA FPOdbl WCKTHH-
YECKDE MOIE SRIHHOTCE COMBIMPA HIBRCCTHRIMHA NMPEMEPAME NPHDOAH N
moned.

MaruuTHoe none 3esan SRNEETCH NOMTH MOCTORHHBIA MOJEM.
DO MEHRET CROKD CHAY H HANPABACHHE OTHOCHTEILHG HETHAMHTEALHD,
B IABHCHMOCTH OT MECTA W BPEMENK ANE B roQa, HO HIECCTHR TakEs
MPOAERTEHTEN HHE LTHETB {_EH'EI.IIEHHﬂ THNTHACOR W HEPE.‘-HJ.I'I.}. B TE[!MH.-
HHH PACTIOAMKEHD CPEAHEH CHR M0AE, NPUMEPHO pasloe 36 Avnepas
Ha MeTp (A/m), 4TO COOTBETCTEYCT NAOTHOCTH NOTOKA NPHMEPHO B 45
Muxkporecna (mT) [9]. Kakoe wnauenne wMeeT MariuTHoe noae 3eman
A BMCITHY EHBRMX CVIECTR, CTAHOBWTCH ACHO M3 NITOTHRYEMBIX BC-
MHYCCKHX MOUIETOR. ”L‘pﬂ-h-ll'.' ACTPOHABTE BOIAPALULLIHCE CO THAMHTCI -
HEIMH HAPYIICHHAMN 30P0REE W CRONX HEMHOMUX HEC0R, MPOeBCICH-
HeX B kOCMoce, Toraa ropopian o akocsuueckoil Goneanns. B sakae
NASA amepuxanym Xaanepu u Bangaiik cTanian onuTH Ha MBIDAX,
B skcnepHMeHTANLHO CO3LanHOR DEIMArHHTHON CPeae HTH MEIH
OCTABANHCE MHIHECNOCOBHMMH MHIIE HECKNTRKD HEACk, JTH HCCAC-
aoBaHHA DRUIH NOATREP®ICHM B CRAIM ¢ wecnenonanmes BEMER -
HMIYALCA HA IMOpHOHAX KypHisl, CVUISCTBOBAHME ULINAAT B Delmar-
HHTHOM NPOCTPARCTES DWAH HEBOAMORHO [Reannex).

i ) MOBCPAXHOCTH 3eman CEYUICCTRYET TaKKC MOCTOAHHOES TTPHO]L-
Hoe wviekTpuyeckoe none. Ero cuna onpepenserca wepe: moHHiHpo-
BAHHOE BOLACHCTRHE EOCMHYECROMD HAAYUCHHA HA BREICOKHE CAOH
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armocdepsl (Honochepy) B YEPET ABHACHHE BOIAYXA B ATMOCHEpC,
Tps HOPMATEHBIX NOTOAHBEX YCAOBHAX OHO AocTHraeT okoao 0.5 kuio-
soakT Ha merp (kKV/m). Toa rpotosramn obaakamm, B HBHEHMOCTI OT
MECTHOCTH, OHO MO#ET BRpacTH Ao 20 kV/m [9].

B prranke 1 TEXHHKE TOHATHE «N0AEH HENOIBIYETCA, B OCHORHOM,
ANA TOrO, YTo0E ONHCATE COCTORHKMA W BIHAHNA B NpOCTpancTee. Baxnan
MONEITKA OOLACHHTE BOTHHKHOBCHHE H BAHAHME JICKTPHUCCEHX W
MACHHTHEIX NOAEH COAEPARHTCR B TEOPHH VIEKTPOMATHETHIMG, PATEHTAN
B 19 pexe JIxefimmcosm Kanepros Makceennosm (1831 - 1879, Tak
HATMBAEMBIE VPABHCHHA MakcRenna ceAsHBAKT DICKTPHULCKHE H
MAMHHTHBIC SRACHHA APYT C APYTOM M JCIAK0T BOTMOAHEIM L8 CRODOIHLEY
JAPAJAOE B BAKY YME ONPEACACHHA CHALL M HANPARICHHA COOTRETCTEYIOILHX
cii. Tlpy 3ToM paiiHHMAKTCE WICKTPHYSCKHE CHUTLL, BOSHHKAKMUME TIPH
ABHARCHHN IAPAIOE ( BITHAHNE ACKTPOMATHATHLX MIMEReHIi, ca. puc. 2).

B npoTHBONOACKHOCTE MPHPOIHBIM TOKEM. TPH KOTOPLX Sapa/ikl
W OTHOCHTEABHO AAHTEALHLIA MPOMCKYTOK BPCMEHH JARHIAIOTCA B
CIHHAKOBOM HANPARIEHAH, HIMEHACTCR NOCTORHHOE HATTPARICHIE TCIEHH
FPRAA OT NPOHIBOIHMOTO JKILMH TEXHHYECKH MEPEMEHHOMD TOKA,
Tﬁ“ﬂqﬁﬂﬂ-ﬂ TOKH M COLIARACMBIC HEMH MAFHHTHLIC TR MOTYT NOBPEIHTE
FICUTAND M PYTHA GOPMAM HHIHH B BRI PATHOODPATHEIE NORPEAIICHIA,
B %1om cavwae ropopaT o BPEIE «NeKTPOHRONG CMOrD.,

Jna Tepanun INCKTPOMATHHTHEIMH NOJAMH NPHMEHAKTCR
NYALCHPYIOIME MOCTORHHLIE TOKH. DMK CORRAOT CHOIL-THREHROES-
BECHMETPHYHOC-NEPEMEHHGE IS, KOTOpOe oDOIHAYAOT TAKKE, KaK
MYAECHPYIOISS MAMHHTHOS NOA¢ [MyALCHPYIOIISE NocToAMMOe noae). B
ATOH CBATH, IAUACTYIO MOBOPAT HE O TEPANTHH VICKTPOMATHHTHEIMH MOJTAM,
a 0 MArHWTHOH Tepannn. YTobe npu JIRHECHHH TAPIIOR ONHCATE
BETPCHAIMUHECH CHILE W HX NMPOCTPAHCTBEHHOC PAIACHCHHE, YUCHKIC
FOBOPAT, B OCHOBHOM, O CHIOBKIX NOSAX W, B 0CODSHHOCTH, O MATHHTHLIX
NI,

[Moas momuo YEHOCTE © MOMOMBLKY CXEMATHYCCROMD Winhpawe-
HHA HX cHAOBMX AMHKA (v, pue. 2). B nwboil Touke npocrpancrea,
Takum obpazom, sameTho HATPARICHNE CHABI, KOTOPAR RIMAET HA a-
PAA B 3TOH Touke, MarnuTHEe JHHHK = TO WAMKNYTRIE Aunnn. Tlhor-

HOCTh NHHRA noae onpeaenseT ero cuny (Mepa ana aehcTayiomei
CHARBL),
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Prc, 2. [Toacindy, 2 deuNCYIICA TAPR DS, BTTHIKIETH MEINUMIToe HaTe,

Crna MaruuTHoro noas H wasmepaercs B AMnepax sa merp (A/m).
OfL4HG, A8 XAPAKTEPHCTHEH MAFHHTHORD NOMA BMECTO cHAR noas H
HENOQALTYETEA NaoTHOCTE NoToka B ¢ eannnued Tecna (T). Ecam Tec-
NA ARIACTCA CAHILKOM KPYNHON eQHHULEH HIMEPEHHA, YyNOTPCANRIOTCR
donee menkme eanunue, kak Munaurecna (mT) unn Mukporecna (mT).
B AnTepatype MOMHO BETPETHTE TAKME paiee ynoTpebisemyio eau-
HHIY HWIMEPEHHA IWIOTHOCTH MArHHTHOO notoka lKayee (1G = 100mT).

er HHTHEIC IO HHIKONE I\'l.ll'l}"'ll:'illlﬂ I'IilH.IIIH ERHOT MOYTH CERDEL
BCE MATEPHAIB, B TOM YHEAE M CKBOIL uenoBeveckHil oprawvam, C
VBEAHYEHHEM PACCTOAHMA ABHIAKUHCCA 3APAAM O4CHE DEICTPO
cnabelor,

HYrobe knaccnpuuHpoRaTh pALIHYHEIE CHCTEM B MEKTPOMATHHT-
HbIX MOAEH, HEOOXOAHMO PACCMOTPETE BAKNHLIE (HIHHCCKHE NapaMETPhl,
MaruurHoe none CoyIaeTea ¢ NOMOLLBI MYILCHPYIIMIEr0 JEKTPHYEC-
KOO TOKA. TY NYALCAUMKY MOKHO NPEACTABHTL B (DOPME GROAHBIY,
YacTora mynbcauMK B CEKYHIY YKATMBACTCA KAK YACTOTA C AMHHLEH
wimepenus B Fepuax (Hz) (B duinke qacToTa HIMEPAETCR TONLKO €
NOMOULEKY CHHYCA), 4 CHAOROE BOYVIEHCTEHE, COOTRETCTEYIOUEE aMn-
AMTYAE WBONHBEE, VEAIMBAETCH KAK NIOTHOCTE MOTOKA.

H3 3THX NapaseTpoB Modno nponisecTd GeckoNeuHoe MHORE-
CTBO PAVTHUHEX MATHHTHMX nonel. Kpose Toro, BCTpeYacTe OKoID
30 paznoodpazusx Gpops nyascaumi (Gops ponuw ). Kaxapaa nyneca-
IHE MOKET 010 B IKCTPEMANLIO HHIKOMACTOTHON 06NACTH CORNANATE
¢ 3000 paanoobpaIHBIMH MACTOTAMM H, TAKHM #e oDpazom, Donce wem
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¢ 10 THCAMAMMA PATIHUNEMK MIOTHOCTAMMH NOTOKA, Y7006 HIY4HTh
RNHANHE HA YCHOBEKA, HYWHO B KaUccTBE 4-r0 napaMetpa NpHEIcs
BpeMA BOZACACTEHA noaeH HA HenOBEKa,

PaccMaTpHBaA PATIMUHBIE NOINOASIME ANR TCPANCETHYECKOND
HENOABIOBAHKA CHCTEMBL, JCMOHCTPHPVIOULHE Domee WIH MeHee X0po-
mee PHIHONOTHYECKOE H 03A0PABAHBAIOIIEGE BAHANNE, NOPAKALT Che-
aywouee:

— [lepMAHCHTHBIE MATHHTE Q0AHKHK OBITE OMEHE CHIBHLIMH
{nnoTHocTe Toka oT 0,5 A0 2 T) ¥ BOIACACTROBATE KAK MOKHO J0NEBIIEC
(24 uaca eRCANEBHO), 4TOGH OKAZATE NOIMTHEHOS BIHAHKE HA JOPORLE.

— Tpubops 3AEKTPOMArHUTHON TEPANHK ¢ GNPOCTHIMHY MaTE-
MATHHCCKHMH GOPMAMH NYILCALUHM, KAK CHHYT, NPAMOYTOABHHE, Tpa-
NEUHA HAH KIMEHAOWHMACE hopmanmu paboTaioT B BONBIWHHETEE CY-
yaes ¢ nuoTHocTeo notoka Ao 200 mT. Bpema poraehcTens ot | ao 4
YACOR B AeHB W NG HHANKALHH COOTBETCTEVIOLHE PATIHYHEIM HACTO-
tam (B GonwwmrncTee cayuaee mexay 1 w 30 Hz). Taxke no dopue
MyALCAUMH HCMONbIYIOTCA PATHBIC HACTOTHL.

— Hosoe nonosHeHHE NPUBOPOR INEKTPOMArHHTHOR TCpan«u cTano
passuparsca B 1992 rony. Bapuke, Kéunr w @uwep nposein yenew-
HME IKCNEPHMEHTEI ¢ BospacTarouLel Gopmoi nyascaunn (asofinoi 1y0
nrak). 3aeck yKe GRN0 JOCTHIHYTO PHIHONOIHYECKOE BOTICHCTBHE ©
MOMOLIEK OYEHb HEIHAYHTEALHON NIOTHOCTH noToka, oT 3 1o 43 mT
€0 BpeMeHeM BOIAcHCTEMA 2 MHH., HHOMAA A0 8§ MHHYT EEEIAHEBHO.
Mynecaums Grna pasma 200 Hz u we ponxua Guna wamenaTecs Gonbie
cooTReTCTEYIOWEH muankaims [10]. [pr xopoTkux waTepeanax soiieh-
CTRHA, BOTHRKMIOWHE HPERTH KIIATHCE, KOHEYHD, THAKOMBIMH.

— [Mpsskok paszenTa yaancs Kadwe B 1998 rony ¢ Tax naiwisac-
mbiv BEMER-umnyascom. O COCTOMT W3 CEPHH NOAYBOMHOBBIX o
(hopMe CHRYCOHINBIX BAPHALMA HHTEHCHBHOCTH, HAMHHAACK C MANEHE-
KOTO 3HAYCHHA, HHTCHCHBHOCTE BOIPACTAET, YTOGK HENOCPLACTREHHO
MOCAE ITON0 BHOBL CHHIHTEL CBOE IHAMCHHE, KOTOPOS B TEMCHHH NYyNb-
CAUMH KRB Pas BLWE, YeM NPEIBTYIIEE HCXOAROE THAYCHHE. TITa
CMEHA NOBTOPAETCH, NPHYCM HHTEHCHBHOCTE YEPEA0BAHHE CTAHOBHT-
cA Bce Gonee YacTol ¥ YPOBEHL KACATEALHO HYICBONA OCH BOIPACTALT.
TMogsemu 0 CNycKH CTAHOBATCA NPH ITOM COOTBETCTBEHNO Gonee Kpyn-
HBIMH (oM. pue. 3). Cpeanss nNIoTHOCTE NoToKa AnncHnas, Goaee 10
CTYNEHEH, B 3aBMCHMOCTH OT HENONBLIVEMOH KATYIIKH, Mexkay 3.5 1 35
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mT wan mexay 10w 100 mT B sapncuMocTs o7 peryanposkn. Hacrora
nyascaumuu cocraenser 33,3 Hz. Ho u npu Takom nyasce Tpebyercs
ML OTHOCHTENLHO KpaTkoe epems soaaefcTens or 8§ no 20 MuuHyT,
urobnl AocTHYE rinonornyeckoro soigefictans [11]. Boaunkaouine
WHPEKTE BRCTYNANT B PEIVABTETE MHOT0OOPATHA BAPHAHTOR CHIHANA,

.I[P

A

—

Puec. 3: Hunpase BEMER 3004,

MuoroneTHue NPaKTHYECKME HCCAEAOBAHMA © PATHBIMK
MPHGOPANMHE UEKTPOMArHHTHOR TEPanHM NOICKIIATH MPCANMIEEHNE, HTO
COTH CBATE MERLY POpMOoH NYIRCAUMH, YACTOTON, MAOTHOCTRID MOTOKA,
MPOATRHTE I BHOCTHIO BOSACHCTEMA M (HIHOIOTHYECKHM RIHANMEM 004,
MosTosy HayHHBIE AOKASATENLCTRA MOTYT GhITE SKTYATBHBIMH TOALKO
JUTA TOMHO ONPEAENEHHOND MYILCE, HEOONBIIOD MR MACTOT W YIKDH
cipephl NAGTHOCTH NOTOKA,

OnucwpaeMsie B 9Toi 00NACTH HCCICI0BAHNA, IKCNEPHMEHTRE W
PCIVALTATH OTHOCHTCR HEKTOMHTEARHO K BEMER-mmnynscy npodeccopa
Boawda A. Kadwn n nporoamances © npubopos tepankin BEMER 3000
thupmil INMOMED International AG. B 1o ppesa kax TeopeTtHyccrne
OOLACHEHHA HMEKT BNOAHE obwmeynoTpebHTENHHMA XapakTep.
NPEACTABNCHHBIE PEIYILTATH HE OCTAOTCA DEI0rOBOPOUHEIMM H
eROHOAHBMH OT KPHTHKH M HE NEPEHOCATCR 1A JIPYTHE HIEKTPOMATMHTHBL

MONA W NPHBOPSI.
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3. MoscHenne INATHTENLHEIX PHIHOAOITHYCCKHYX
cBfi3Cil B ACNEKTE YIHEPreTHYECKON MeIHUHHB

3.1 ﬂﬂpﬂ'ﬂl.ﬂﬂ'ﬂﬂf OCHOBHBIX IOCKOCTHRIX OTHOMICHIR

HMeX0as 13 NOIHABATCALHBIX TCOPCTHHECKHX BOIMOMHOCTEN, MOw-
HO NPHIITH K PACCYRACHHIO, STO N0 METOAAM eCTECTBOIHAHNA KHIHE
ﬂr@n‘;‘:ﬂc_l‘lll!‘h Heapan. OeTaeTed ONHCATh AHWE cBolCTRA, HA KOTOpBIX
OCHOBBIBAETCH CMHCTRO MKHIHeHHOR yenewnoeTd [12]. Jrumu ceoii-
CTRAMKH RBIRIOTCH:

— Cperema kpoeoo0palucHns

— DOMEen BeWecTs W cHAlMEHHE

= PocT (pazsnTie)

— TanaTHa

— PAIBHTHE HHAHBHIYLILHOCTH

— PacnpocTpaneHne, KAK W VHACAEI0RAHNE
— FBOAKUMA

HepoamokHOCTs JATE HKHIHH ONPEIENEHHE O0LACHACTCH TEM, YT
Iiﬂl,:r.l:lll MEIOBHLIC CHOcOBHOCTH OUIHGAIOTER HI-1a HaIMX MYBRCTH ﬁ.‘l-l;ll_}-‘-
MEEHRI) ¥ yuEHBIC CCTECTROTHAHMA MCXOAAT JHUL HI MaHHWEX npuGo-
pﬂl... H']H'EFIH}LLI.H?{ tFIH'!H'-IEI.:HHL" HAH XHMHMSCKHE HIMEHEHHA, Cﬂl..‘,'.l_ﬂv
parenuno, cunrel PHE, nyknennonas kuenora, kotopas BLICTYNACT KAk
l’lﬂ:ﬂlﬂ'ﬂ'.l!- MEHETHAYES HII.'I-I--':'. Hlll'bl.'!lp.'ulﬂ LEHH, HITH RHF}'E (] ,'I{IE{'I[!Ia'I'HpH H, HH=
KOIAa He NpMNOoAHHMYT 3asecy Tafinu smusnm, Tak kak PHE - anws
Gyknkl #uznn. Eae Pyaoaed BUHPXoR YCTANORMA, 4TO KACTEM, NpocTei-
ﬂilﬂplﬂ WHIHH., HACTOAMINE HOCHTEAH MHIHCHHEX vrb:.‘umu:ﬁ, B Cy-
IECTROBAMNE KOTOPRIX BRICTCHA Cama miank [13].

Ha nicxafiwesm yponue - B XHMHYECKOM NAAHE, YENOBEK, KIK W
AwGas apyras Gopma WHINK, COCTONT W3 atomor. [1pn mom 3aeck
NPHCY TCTRVIOT BOAOPOL, YIAEPOd, KHCIOPOd W atoT, 2TH aroMbl o0be-
AHHAKTCE B Goaswme MonekyaR, [TpHMepoM KHIHCHHD BAKHBMX MO-
ACKYN ABARKOTCA DENOK (NPOTEHH ), Y EACBOLLL, KHPB H BHTAMHNLL KU IHE
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BOIMOMKHA, B NEPEYID OMEPEib, TOME, KOTHA XHMHYECKHE ICMEHTH
OPraHHIMg BCTYNAOT Mexay cofol B 3aK0HOMCPHOE COOTHOLIEHHE.

Hammenbimm suinecnocofnes 1 cnocolueIM K paIMHOKEHHIO
OPTaHHIMOM ARTACTCA KIETRA, «aleMenTapisiil oprawnss. Bee crofictoa
MUIHK coDpanel BMECTE, NTO JOKAZAHO €llle Ha YpoBHe kneTkw. Jlia
MHHHMATEHOTO CHADMEHHA HBLIX KICTOK CIVEKHT PRIrpaiHYHRai AR
CHAPYH®H K1eToOYHAR MemOpaHd, KOTOpaR H3-3a CBOCH CTPYKTYDH M
PHALTPYIOMMX KaYECTR OTrPAHHYHBACT BHYTPEHHOCTE KIETKH No
OTHOLIEHHIO BORMCHCTEHA BHCWHEA Cpeabl H OIHOBPEMEHNHD coacficTRYeT
KOHTPOMIO HA O0MEHOM BeunecTs. BHyTpH KAeTKH HAXONATCA KIeToMHOE
ANPO, KK HOCHTE b MEHETHHMCCKOH HHPOPMALIMH, LIHTOIIAIMA H LHTOCKENET,
A TAK #E OPTAHOMILL, BHMNOTHAOWKE B KIETKe cneundrueckne dynkimm.
Opranouar aeasoTes GyHKUHOHANBHEMH SAHHCTBAMM, KOTOpHE
OOPIYIOTCA M3 COCTHHCHIH PATTHUHLIX XHMHYMCCKMX CRRICH M OTIHYAIOTCS
CTPYKTYPHRIMH TpaHHUaMK (neperopoakamu man memBpanamn) or
MO/IEKY.

Y MHOTOKIETOMHRIX OPFAHIIMOB NOCAE KAETKH CAeaVIomMi Gonee
BHICOKHA OPranHIauMOHHBIA YpoBeHs - Tkann, TKAHBIO ABRIRETCH
COODIIECTRO QIHOPOAHEIX KIETOK, KOTOPRIE, KAK MPARI0, BEICAHAIOT OIHY
obuyio dynkumo. Jlanee npocTpaHCTREHHD PAAOM APYT © ApYroM
PACTIOMOAREHHME TRAHH ODPATYIOT OPTaH, KOTOPEIT CHADMASTCH ¢ MOMOLILIO
MPOXOAALLIHX B TRAHCBIX CEAIKAN KPOBAHBIX COCYM0E H HEpRon. CtM HMEeroT
MAPAKTEPHEIC BHIL W GopMy. Korna pasusie ceszanusie mesay coGoii
Oprakel BENOIHAOT 00LIYI0 20184 Y, TO UECk MOBOPAT O CHETEME OPFAHOR,
¥ moneii BETPEUAIOTCA CACAYIOUING CHCTEMB! OPrAHOB: ALIXATENLHAS
CHCTEMA, ONOPHOABHIATENLHBIR ANNAPAT, CHCTEMA PATMHIKEHHA, KOKA,
CEPACHHO-COCYNHCTAN CHCTEMA, MOPMOHANLHAR CHCTEMA, HMMYHHAS
CHCTEMA, HEPBHAR CHCTEMA W CHCTeMa nuwenapenus | 14),

Braumoaeficrene kneTok, TkaneH, OpraMoB W cHCTEM Opramos
HPEIRMMARH0 KOMILIEKCHOE, NONBEPHEND NOCTORHHLIM HIMEHCHHAM
MPOTERAET CO CTOML BRICOKDH CKOPOCTBIO, YTO OHM B HX €AHHCTBE BEPOITHO
HHROEAA He MOTYT Obimh oxBavens. Kawnoe pacemorpenne nensGesno
ARTAETCH ML NONLITKOR NPEACTARHTYE KPOWEINMI ACNEKT, S3CTh.
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Jas Toro, wrods NOHATE NPHHLMN GYHKIHOHBPORIHKA OPrAHHIMOR,
CYUMIECTEYET AR NPHHUHNHAABHD DATHEIX HCCIeIouImebCERE Moaxena:
nuGo pastupaTs OPraHHIM HA Boe GONee MANCHBKHE YACTH M HCCTEI0BATE
ITH OTACILHLIE YACTH, JNG0 HCCICAOBATE OTACALHBE GYHKLHK BCero
OpTAHIIMA.

allepen gusmonorued cTONT CTApAR, HO TENEPL BHORL BLICOKD
SKTYAABHAR JA48 — NOIHATE W CNoCcoBETBOBATE (hYHKLMAM XKHBOMO
OPraHiIMg B HX BIMMOIABHCHMOCTH. [locae asel yeenwuHBarowerocs
COKPAUIEHHA B GHOMEIMLIMHCKOM HECACA0BRHHH, KOTOPAR B MOMEKYTAPHOH
GUOAOTHN HAXOIMT HCTROC BHIPAKEHHE, COLLBETCA PAIBHTHE, BEAVLLEE
HEPES CHHTES H HHTET PALHIO SAHHOND COCTORHHA K TIOHHMANHIO A HIHEHHBX
Gymsumiin. (Schmidt, Thews, Physiologie des Menschen, Springer Verlag
1997, Vorwort;)

LHentpansnoit Temod aToil pafoTe seasercs knetsa M ee
PVHKIHOHANLHAR CHOCODHOCTL KK #NPOCTERWETD OpTamIMans,
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3.2, 3nopoese n Goacinn

Inoposke Guino onpeaeneno p 1948 rogy Beemnpuoil opranwaa-
uneil wopoesa ( WHO) kak cocToaume noAHOND (MINNECKoro, AyXoR-
HOTO H CouHaneHoro saoposea (swell-beings). Do onpeaenenne, on-
HAKO, JINLIL B HEIHAYHTEALHON CTENneHH YNOTPEbHMO B MeaMUHHCKHX 1
counanbibx Oyauax. C oanoil CTOPOHE 3TO MOKET AaTh THICAYY NPH-
HHH, N0 KOTOPWM MCAOBEK HE MOMCT YYBCTRBOBATE celA 1A0POBLIM, HE
NRAAACH Npw 3TOM GoakHeim, C apyroll cTopols cyvilecTryioT sabone-
RAHMA, KiK ARA0ET, BHMCOKDE KPOBIHOE MABACHHE W APYTHE, KOTOPHE
avaroe apema Ge3 vinepha IMOPOBEID OCTAKTCA OIYTHMBIMH.

aKak «boseinby ob0IHAMAIOTCA HAPYUICHHA B XOE HOPMATLHELX
MHIHCHHMWX MPOUCCCOR B OPraHax HAM CHCTEME OPraHoB Mepe’ pas-
JPARCHHE, BOIPACTANNMISE RLLUE HOPMEL NEPEXOIRILGE B HAHSCEHHE BPEIa
rImonorHueckol yHKUHH I/HAH NCHXHYSCCKOMY COCTORHHI 3I0PORLA,
MPHEOAALLHM K QWY THMBIM (PHIHOA0THHCCKHM HIMEHCHWAM, B JKCTPe-
MANLHBE CAYHARX - K cmepTie. (Dnuuknoeneans bpokrayza, 1990, nzn,
12, c. 444).

Paccmarpusats An oTaensnbe 3a000CBIHHA, HAXOAWTE JAMACTYIC
AL ONHCAHNE ONPEACACHHBIX CHMITTOMOB = IPHYHHON ITOM0 ABAACT-
€8 3amacTyw neobvekrHenocTs. [puannm Soacann obuno ocTamwT-
€A CEpRIThIMH. MHOTHE TEPANHH MOTYT OFPANHMHBATECA N0 FTOH Npu-
UHHE THIL BOIIEHCTRHEM HA MPORBACHHBIE CHMITTOMB.

boseins npeacraranet coboil, wame scero, MyawThdakTopHoe
aeachne. Mexay Tem, HY®HO MOIHATH BAKHME BIAHMOCBATH NpH
BOTHHKHOREHHH Gomeaii. Orposubii KoMIUIese, B TOM SHCE IPHMETHEHBEIX
OpPrannIMoB, obbeanned ¢ BUMCOKON cTENenLIO NOPAAKa, NOLACPRIHNE
KOTOPOTO BOIMOARO JTHIE KOLIA OPraHNEM KAK JHEPreTHICCKH OTKPLI-
TAA CHCTEMA, COCTOHT B MOCTORHHOM O0mene maTepueil w anepruedi co
CROMM okpvisenmes [15].

NpaskTiyecknii ONWT NOKAILIBACT: BPAY HCCALAYET, KAK NPaBRNO,
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(PYHKUMOHAARHBIC CIOCOBHOCTH ONPEACNCHROMND OPrasa AN CHCTEMLE
GpErafee, m}'HHuHHIII.’I BHEC i!l'li.'l-tliﬁ'ﬁ'llll.'l-l:ﬂl OPraHnEsa TARHCAT, B KOHLE
koHuon, or pabotoenocofHocTH ka0l oTaeasHoil knetsn. Tonwko
ONTHMATEHOE, COOTBETCTBYIMIES TPEBOBAHMAM OPrannIva B LEAOM,
BIAHMOACHICTEIE BCEX WHBRX KISTOK FAPAHTHPYET HAopoBLe, (CHO-
BLIBANCE WA OTOM, GoAesnb, B ofuwem, MOKHO ONpeaeanTh Kak
ayxyamenne paborocnocobnocTn knetoks. lNocne nopamenns knetox
BLICTVIIAIOT COOTBETCTEYIOUIHE CHMATOMR GONETHM.

AHiue nNpeBOCXOAHD  OpramMiopasa cama cebs  kak
CAMOPCIYTHPYIOULY KRCH CHCTEMY, OO BCEMH BOIMOEHOCTAME OMTHMANLHG
PEArHpoBaTE Ha BHEWHHE BO3AHcTEMA. [ToaToMY CTOMT BONPOC 0 NpRUHIAX
BOSHHEHOBEHHA BOaeIMEH, B NEPRYIO 04EPEL XPOHHYUCCKHX M MACCORMX.
OcofeHno PACNPOCTPNEHION YHHBEPCATRHON NPIMHHOR GOTeTiiH ARIRETCE
HEAOCTATOK IHCPIHN,
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3.3, HeaocTaTok 3HEPral KAk CAMAd PacnpocTpaMennad npuauna
Goaeinn

Jing poex MHIHEHHLIX NPOLUECCOR HALI OPraHHIM HY#AMETCA B IHEpP-
riH. KNeTkn, Kak HAaHMEHBIIHE CAMOCTORTEABHBIE GYHKIHOHANRHEE
MMM OPTANMIMA, HA OCHOBE WX obMena pemectn cnocobuu noa-
ACPAHHEATH CBOK CBOCOBPAIHYIO CTPYKTYPY H BHNOAHATL pabory. Bee
VHELMH KIETKH, PABHO KaK W PENPOAYKTHEHOCTE, POCT, PErEHEPALHA,
Bo3ByAHMOCTs WAH TpaMcnopTHpoBka M obmen sewects TpedyoT
IHEPTHH.

Jofuua IHeprid A BCEX KIETOMHEX NPOUECCOB OCHOBL BAETCH
Ha paculenaeHuH puboHyKIeHHOROH KHCOTH (anenosunTpudocdara -
ATP), Tax, Hanpumep, «ATP — sanaca» B MMINEYHOH KNCTKE MAKCH-
MANLHO XBATAST AWML Ha 2 cexyMam paborel. JHepreTHHECKHA cTa-
TYC MENOBEKA, B TOM 4Mchae ero paboTocnocobHOCTE, JABMCHT B OC-
HOBHOM OT 3JArOTOBACHHOR IHepruH (Hopma cozganus ATP y venorexa
or 70 ao 30 kr. B acus). TIpH HOPMANLHBIX KHIHEHHBIX ODCTOATENL-
cTeax npowisoneTeo Goratod smeprield ATP orpaswuHBacTcs He no-
Tpebasemoll nuutedi, a oT HacKWEHHOCTH TRaned kucnopoaow [17).

H3-3a Gonbworo KoMHYECTEa patIHYHMX GAKTOPOB, KAK HANPH-
Mep, MOBEPXHOCTHOE AMXAHHE, MANONOABMKHMA 00pal KHIHK, NCH-
XHUECKHI CTPECe, TOKCHYECKHE OTPABNCHHA, NOCTORHHLIE CHALHEIE
HAMPYIKH OKPYRAMNLLEID MHPA H TAK QAiee BOIHHKAKOT HAPYILICHWA
KpoBOOBpALICHHA H KHCAOPOAHAS HEAOCTATOUHOCTL, Bosnukaowee B
PETVALTATE COCTOAHHE HEAOCTATKA JHEPrHH NPHBOANT K obwed n mec-
THOH ocnabaeHnocTH, GYHKUHOHANLHEIM HAPYIIEHHAM, K NPEKacBpe-
MEHHOMY CTAPCHHIO KACTOK H K XPOHHYECKHM — JEreHEPATHBHLIM
safonesannaM, ocnabnenHio JalIHTH OPraHHIMA, B PEIYALTATE Mero
NOBLILAETCA BEPOATHOCTE HHBEKUHOHHMY 3a0onerannil, anneprivec-
KHX M Apyrux. Cernna MenHUMAA HCXOAHT H3I TOTO, 4TO B NOCAeaHES
ppema B 0 = 95% cnyvaesn saeaseTca npuunHoR Goneaweid. B cpere
AAHHOD ACNEKTA CTAHOBMTCA MOMATHLM, YTO NOIYYEHHE KIETKAMMH
FIHEPIHH H BIAHMOCEAIL © COCTORAHHEM KHCAOPOANOR HEAOCTATOMHOG-
TH HYMHO pAcCMATPHBATE Gamme.



3.4, ImeprocualimenHe KACTKR

ATP cocTOWT M3 CBAIMBAKLWEA BewecTra Dazwl ajenuia, Mone-
Kyawl caxapa pubossl 0 3-xX docdatiux rpynn. Cense mewny docdar-
HEIMH Fpynnasu ouent Sorara snepriei. Koraa 3-a gocdarnan rpyn-
na OTACARETCA NOA BOIASHCTBHEM BOIW, OCRODOMIAETCS MMEprus,
KOTOPAS HCTIONBIVETCA KACTROMA B JHeprofMKNX npoueccax (aKTHBHLIR
OGMEH BELIECTE, XHMHYECKHE MPOLECCH, TEMNO, ABHKCHHE, MIEKTPH-
YECKAR IHEPrHA N8 HepRHOH cHCTeMM W Tak aanee). [locne storo,
BOZHHMKIOUWIMEA W3-32 OTAOXEHHA oaHoil dochaTHol rpynne., ageHom -
andocdar (ADP) nonken cHOBA PEreHEPHPOBATLEA, IR HET0 HENOAb-
1}'2‘1‘{:1 ﬂl-l.ﬁprl-ll. 31"& ﬂliﬂpr“ﬂ IIFIGH'!ED.CI_H'IT-FI B HH'I'DI.HH.'.I_F-HFII, KEJNCTOK
HEPE3 KErOPAHHEs DOraTHX IHEPrUeH NUTATENLHEIX BEWECTR (FAIOKO-
18l, #HPOB, Genxos) ¢ wenonszoannes kKueaopoaa. [lon cropannes
(OKHCAEHHEM) MEIHKH NOAPATYMEBAIOT HE BCEM IHAKOMYI) PEAKLHKD
obpazoBAHMA NAAMEHH, & NOANKTKY IHeprocHabmennem vepes noTped-
NeHHe KHCnopoaa (okucnosod WaK aspobnoe aneprocHabmenne) Ge
obpasopamus orus [16].

A3pobHOE ORHCICHHE XAPAKTEPHIYETCA TEM, YTO CoaepRalmMics
B MHTATENBHMX BEIWMECTRAX BOAOPOA M €r0 MIEKTPOHM NMEPEXOAAT B
KHEROpoL. [1ph 3ToM npoxoanT BoaceBpasyiowas peakuma, NocTanns-
HOWAR CBOGOAHYIO YHEPriw A8 cuuTesa ATP u, Takum obpazosm, ana
(PYHKUHOHHPOBAHHA KNETOK. (CM, pHe. 4)

Fmokosa (C6H1206) + Kncaopon (602) a Yraepaa (6CO2) + Boaa
(6H20) + Bueprus.

Aror cnocob sneprocHalmenns NOKPLBIeT oGWHPHYIO INEPro-
noTpebhocTs kKaetku w aGcomorrnoe weobxoaum venonexy. [Mpowison-
CTBCHHAN MOWHOCTE A3p00HOI IHEProaroTORKH OTPAHHYHBASTCA KPo-
ME ITOND KOAHYCCTROM KHCNOPOAA, MMSIOWENOCH B pacnopamcHui. bes
KHCAOPOAS MHINbE HCBOIMOWKHA. YenoBek MoweT HaxoamTecs O3 nm-
TAHHA 00 4-X HeaeAb, OH NEPERHBET HECKONLKD AHeR Gel Boam, Ho Oes
KHCIOPOAS CMEPTE HACTYNACT YEPET HECKOMBLKD MHHYT.
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Kohlemdioxyd
wnd Wasser
(o0, + HOp

Sauerstoll (0

2

Abiall
A

verschicdene SioiTe

Fire. 4, Ineprocnadice e Kienrg
Kueaopon (O2) —> yrmegncanit raz w soaa (CO2 + H20)

Oxono 90 pazivuipx BELECTs —> OTX0AB

Ecan cmomnuyTHas noTpebnocTs B 3eproy ne momet SuiTe Y108
AETBOPCHA ZIPOOHO, ¥ KACTEH CCTh ROIMOMKHOCTE anaipoluore (e
KHCTOPOLA) JeMONTIN M CUOKOILM B IAKTOTY {MOJOMHYI0 KHEAOTY )
Ha BOIMOKHOCTE dHeprociabmenna olMuHo CAYENT QA8 TOTO, 4T0
bl MEHTPANHIOBITE KPATROCPOMHLIC MEPepsBbl B 00CCNeMEHHH KHE-
AOPOAOM. ANAIPOGHOE OKNCISHHE Ta8T M3 TAKOTO e KOMHYECTBA Fo-
Kbl B 20 pas Menpiie FHEPrHN 0 HMEET HI-38 3TOre DOABUIOE YHCHo
HEFATHENBY BAHAHKE, KOTOPME B HTONRE OPraHHIM JOIKEH KOMIEHCH-
posate (ca. rmasy 3.6) [16].

Aaa sneprocualamenns HAIETO OPrauwiIva 0 KaRIOH KIeTKH ¢
OTACABHOCTH Tpebyeres crabnawnuil o1hop w obmen seuecTn.



3.5, Orbop n obmen RemecTn

{}rﬁ.np H obMEH BELLECTR OCYIIECTENAKTCH B COBEPIMIEHHD pad-
HMX naockoeTAx. CymecTryeT oOMEH BEIMECTE B NHILERAPHTEALHOM
TpakTe, KaeToMNHBA o0MeH BelecTs, OGMEH BEUICCTR B MHTOXONIPK-
AX W TaK gance. [NMABHYIO PONL HIPAET BHYTPHEACTOMHKE obMeHn Be-
LISCTRAMM YEPEes KNSTOMHYIO MemBpany Kak Npeanccklika Beex Qah-
HeRwHx nponeccon obMena pemectn. OGMEN BEWSCTE MCKTY HAPYHK-
HEM M BHYTPHKICTOMHBM NPOCTPAHCTROM NPOMCXOAMT IIaBHM ob-
pazom 2-MA CnocobaMi: OXHH NACCHBHO, a APYTOH AKTHBHO.

B kauectee naccuenoro oGosnagaeres ofMen Bewiects, camo-
::.mr:.rn,m nporexaommi npy Osmose? u anddyasun. Judidyins
qepet tqmqn}rm MeMBpany NpPOMCXOAHT TOABLKO 18 OUYEHE MATEHL-
Iﬂ-l:li Monekyn. B nepayio ouepein, AMXATCARHLE TATR H BOJA NPOX0-
AAT GO CHIGREHHEM KONUEHTPaHm ey, raasy 3.7), Ge3 1arpar SHeprum,
B KPOBL M OTTYa B KACTKY, H oGpaTHo.

o

Boslee Kpynubie MOACKYIW HE MOTYT MPOHHEHYTE 33 KNETOUHY
HHHE‘,FH!II}' Mosrosmy wuinn conalt pasHoolpasHeie TPaHCNOPTHLC
lﬁ'l‘l-!. Muorue MOACKYIE HMEIOT CROHCTRO JAHCCOUHHPOBATE B BOJHOM
PACTROPE (MEKKNCTONHAR M BHYTPHEAETOMHAR KHAKOCTH, KpOBL H TAK
AANec), T0 ECTH PACHAJATLCA HA MATCHLKHE LIEKTPHYECKH 3apAKEH-
HBIC SACTHIM (HOHB). 2T0T HeHOMEH HEOOXOIMM HHIHH 18 AKTHEHO-
ro ofiMena sewecTs B Gopye TAK HATHBACMOTO WOHHOMO HACOCA, ¢
ROMOLILBI KOTOPONe PALTHMHBE KOHUSHTPALNHH HOHOR COSA0TCA H CO-
APAHAIOTCE MCHEIY BHYTPHKICTOMHOH H MEKKIETOMMON HHAKOCTAMHE,
”!PEII.!HIL‘IIHE HOMOB OONAJACT HHIHEHHO BANKHLIM THANEHHEM W

ABARCTCH npeAnocWAKOR GpyHrkunonanenol cnocobnocTy u JAOpOBLA
HENMOBCKA,

lpn akrusnoi TPAHCNOPTHPROBKE HOHB JOJEKHB H3-33 BRICOKOTD
PACXONA SHEPriH ABHrATLCA NPOTHE COAAA KOWHSHTPAIAH, HO, MEHKIY
TeM, GMTh NpaBHALKHO pacnpetenens. Holnesle Hacock paloTalT co
CPEIAHHM MMCKTPHYCCKHM NOTEHWHANOM, BAKHELNM 31EMEHTOM
KOTOPOro npeacTasanercs noTenuman knetounodt mendpanu, MMo-
TeHuman membpanm npowisoanTes camoil KneTkoi u PABHACTCA B
COCTOANMMN NOKOR OT MiHyc 70 no munye 90 mV.
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OTBeTCTBEHHBIMM 33 BOTHHKHOBCHWE W NOANEPKAHHE MOTEHLHANA
meMOpaHb ARINIOTCA KanH-HaTpuese Hacock. BuyTpu kaeTkn npe-
obNANAKT OTPHUATENLHO JAPTACHHLIE NPOTEHHE, KOTOPLIE N0 NPHYK-
HE CBOCH BEAHYHHLE HE MOTYT NOKHAYTE KaeTky. [Ipn nenoassosannm
oaHol Monekynst ATP TpH NOACKHTENLHO FAPAKEHHBIX HOHA HATPHA
TPAHCTIOPTHPYIOTCA KO BHEIIHEH CTOPOHE KNETEH M /1B NOAGKHTENRHO
APAKCHAKIN HOHA KANMHA BHYTPL KneTkn. Beaeactene sroro Goaswe
MOTORHTEARHBX HOHOB CHAPYAH, YeM BHYTPH, Snaroaaps wemy Kaer-
KA BHYTPH Beerna umeeT Gonee cunbuiil oTpruaTensnwil sapan. Mpu
Hanpaaennn o1 Munye T0 20 munye 90 mV sosnekacT anexkTpoaHNA-
MHYccKDe papHoBecHe. Hackonbko pamen noTeHuwMan MemOpanm ns
EACTKM, MOKHO YEHACTE B NEPEYIO OYEpe/l HI TOTO, 4TO OHa okovio 50
%o, B IKCTPEMAABLHEIX cayuasx — a0 T0 % ofpaiosannodi e eprid
TPATHT TOABKO HA KaJWil-HATpHEeRLIe Hacocs (oM, puc. 5) [18]). AxTre-
Hbil OGMEH BEIICCTE PEANHIYETCA TaBHLM 0Gpatosm Yyepes GHOMICK-
TPHYECKYID AKTHEHOCTE.

Cralmenne KICTKH KHCIOPOAOM ABASETCH, TaKHM ofpazowm,
ocHoBHOl npeanocuakedl aocTatoumore chntexa ATP, noagepxanns
MeMOPAHHOND NOTEHLMANA H ONMTHMAILHOTD ODMEHA BEIIECTE B KICTKE.

Membranpoicenia ven — T0 bis — HmV

Eserpauulfeand A0 % B 70 % des prlbiaign ATF

Puc. 5. Kaawi-nampuessii nacoc,
MoTenuman Membpans or 70 00 90 mY

Jarpare aneprun: 30-70 % obpazosannci ATP
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3.6, MMocacacTeud YEVIIICHHS KHCAOPOANOIT CHAKENHHA

YxyaueHHE KHEAOPOAHOTO CHADMENHA KACTKH MpHBOANT CHAMATA
K AONOAHHTENLHOMY NOAYHEHHIO IHEPTHH H3 avadpodnoro obMena pe-
meeTs. [lpyn 3T0M rA0K03a NEPECTPANEIETCA B AAKTOTY, H BEICARIOT-
cA cpoboanble Hone Bogopoaa (H+). Mocaenctanes sroro anasercs
nepexon pH (Mepa HIMEpPEHHA 108 KHCAOM KAW BaTHCHOTO Xa paKTEpa
pacTRopa) B 00AACTE KHCIOTHOCTH, MTO MPHBOIHT K HAPYILEHHIO BHYT-
pricieTouNOTO 0bMena pemectn. Yrobu koMneHcHporaTe HeraTHEHOE
BOAACHCTEHE H NPCAOTEPATHTE VIPOMAKIIYI0 KNeTke rufens, HOHM
BOMROPOJA MEPEHOCATCA 3 68 NPEaenl, OTKYAA HA CMEHY HM YETpPeM-
AROTCA HOHBL HATPHA B Nponopuny 1:1. 37o cHavana npeaoTepamacT
VIPORARIY K KAETEE FHGLIE, HO NPHROANT K WIbMTRY HATPHA B KAET-
K&, TO ECTh BHYTRE KACTEH WMMHIPHPYET VBCTHMNBAIKUIIHICE MOM0MH-
TEALABIA SAPAN. DTO NPHBOAHT K YMEHBIIEHHIO MeMBPIHHOND NOTEH-
UHARE W OCMOTHYCCKHE COOTHOLWEHHS B Pe3vARTATE HIMCHRIOTCSE TAK,
4TO BOAA YETPEMARETCA B KICTEY H pasayeact e (cs. puc. 6) [19].

H,0

MNa'

- Lbiiahsn des Mromboasprarnials
* Asckwellen der Tolle Aured Wi ivigai mm
n U Brvsimrmng dry ddrpemimmus

Puc. 8. Hocacdcmeun anaipodnose ofMena sewecns.

— Ocaabnenne memBpanioro noTeHMana
= HaGyxamue kaeren 1a cuer npwroxa soas
= Habrmounas kHenoTHOCTE oprammsva



Oueh XOPOIIO HWIBECTHRIM ARNASTCA HADYXAHHE MHIIEYHBIX Kie-
TOK (HANPAKEHNHE MBILILUE ) NOCHE HHTCHCHEHRX CNOPTHEHBIX HArpY-
0K, HFH Hf“mmﬂﬂ““HﬂH JAOCTATON HOM iI'Il:H:!Tj-'HIIEHHH I:HEﬂﬂpﬂﬂﬂ

FTOT Npouece o6paTHM (HANPHMEP, MPOLIECE PETEHEPALTINH Y CIOPTCMEROE),

Huoe nosesenne walaoaaeTca npH XponHYeckoil KHCIOpoIHOH
HEAOCTATOMHOCTH. KneTka cneayer no 3aMEHYVTOMY KpYIy: © OJIHO#
CTOPOHLL, OHA MOKET BHPABOTATE THIE HEBONLIIOE KOAHYSCTRO IHEP-
FHH, NOCKOALKY ¢l HE XBATAET KHCAOPORA, ¢ APYToi cToponk, ¢ff Heob-
X0AHMO Gonbiie IHEPrin, HTOOM NPCoaoACTE NOCAENcTENA 0BpaIoRa-
HHA MOTOSHOR KHCI0TH (HEIMIWHe R KHCAOTHOCTH ) HI MEXANHIMA KOM-
neHcany (AHaspobHOE NOTYYEHHE IHEPTHH).

PaccmoTper onHCAHHLIE BRIE GHOMHEPTETHYCCKHE MEXAHHIMBLI
H IBKDHOMEPHBIE NPOUECCH BOYHHKHOBEHHA MHOTHX DonesHei, ocraér-
CH VIHATH NOCACAOBATENBHOCTE CTAANH. CHauana GoNezHb BOIHHKACT
H3 KHEAOPOAHOR HEAOCTATOMHOCTH KACTOK. Pervanpviommii oteer kier-
KH H3 2TO — «NOIKNOMEHHES aHaypodHoro odMeHa BelecTs, cnocod-
HOTO JIHUWE KPATKOBPEMEHHD YAVHIIHTE dMepreTHueckuii Gananc. a-
Aepaka NpHBOANHT K HeaocTarky ATP. k chimennio paborocnocobnoc-
TH KATHR-HATPHEBRIX HACOCOR H K HAPYINCHMIO KACTOMHOro ofmena
BeecTs. OTCHaa MOTYT PABHTRCA BYHKUHOHANLHEE HAPYIIEHMA.
Koraa noBpexicHo MHOMO KICTOK OPrasa WK TKAHH, TO 3T0 NPUHOCHT
BPE CaMOMY Oprany WK Teauw (puc. 7). NPUBOIHT K AETeHepaTHE-
HEIM NPOUECCaM, K OCNA0NEHHID HIH HEBCPHO PEryaaiHN HMMY HHOH
CHCTEMBI, K BHMPOKICHHID KNETOK W MHOMOMY apyroMmy. Crazaumme ¢
ITHM CHMATOME! BEAYT K onpeaenenmnio bonesnn. Koneano, 3o Mmomer
BECTH K HENOCPEACTECHHOMY NOBPCANCHHID KACTOK Yepes painood-
PaiHbIE BOIACHCTRHA OKPYRAKLICTO MHPA, TAKHE, KAK JATPAIHCHME,
TOKCHHBL, CHAOBME BOTACHCTRHA. Tak e W B HTOM CAYYAE NOCHE]-
CTRHCM CTAHORHTCH HApPYIMICHHD 0OMEHD BELECTR, BOAOTE A0 pazpy-
WICHWA NOBPEANCHHLIX KASTOK,

= [lonpexaenne oprana

— PYHEUNONAALULIC HAPYICHUR

— Hapymenne ofiMens BemecTs B KICTKAx
— INCPreTHIecKne HapyYuenns



Funktionsstorung

Stoffwechselstorung
von Zellen

Energetische Stérungen

Pue, 7, Mapasuda Goreinn

lipuroanoe 3NeKTPOMATHHTHOE NOAE AOCTHIAET CROEFO
TEPANEATHHECKOND BORACHCTENA, Kak GyOeT BHIOHO NOTAHES, NPH NOLEpH#KE
cOGCTBEMHON IHeprim Tesa, TTpn TOM YCTaAHARIMBAETCH NPHYHHA GoneIHN,
Gaaronapa ueMy MOKHO NOJOKHTENLHO BOSACHCTROBATE HA MOboC
NpoABAcHHE DOICInN,
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