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BBEJEHHUE

MosbiweHne 3¢GEKTUBHOCTU UBNYECKMUX METOLOB Ie4EHNA CTAaHOBUTCA BCe 6osiee aKTyaIbHOM Hayy-
HO-NpakKTU4Yeckol npobnemoii. Ha cerogHALWHMIA AeHb AaHHan Npobaiema He MeHee BakHa, Yem pa3paboT-
Ka HOBbIX METOA0B /Ie4E€HUA U paclUMpPeHme NoKasaHUM K UX npumeHeHuto. OgHUM M3 Hanbonee nepcnek-
TUBHbIX HaNpPaBAEHWNI ABAAOTCA coYeTaHHble (04AHOMOMEHTHble) pusnososgencTena. O60cHOBaHO U AOKa-
3aHO, YTO NPU COYETAaHHOM MCNONb30BaHNKN PU3NYECKUX GAKTOPOB B3aMMOMNOTEHLMPOBAHNE UX NedebHoro
AENCTBUA BblPaXKEHO CUIbHEE, YeM NMPU KOMOUHMPOBAHHOM (Nociea0BaTeIbHOM) MPUMEHEHUMN ITUX XKe
¢daKTopoB. HemanoBarKHbIM ABNAETCA M TOT PAKT, UTO K COMETAHHOMY BO34eCTBUIO Ne4ebHbIX PU3INYECKUX
$aKTOPOB 3HAUYUTENIBHO PEXKE U MeA/IeHHee pa3BMBAETCA aganTauma opraHM3ma, He CMOTPS Ha To, YTO 3TU
BO3€eCTBUSA MOTYT NPOBOANTLCA NPU MEHbLUEN MHTEHCMBHOCTM M NPOAO/IKUTENBHOCTU Npoueayp [1].
TeopeTnyeckum ob6ocHoBaHMEM A1 OA4HOMOMEHTHOIO NMPUMEHEHMS B YaCTHOCTU CUHYCOMAA/IbHbIX MOAY-
JIMPOBaHHbIX TOKOB U BeryLiero marHMTHoro nons (B ganbHeriwem EMI) nocnyKnnm skcnepumeHTabHble
N KIMHWYECKME AaHHbIe 0 TOM, YTO NPU TpaHcuepebpanbHOM BO34ENCTBMM NOCAeaHUX He HabaogaeTcs
noBpeXxaaroLwero A4encTeuna LepebpanbHbIX CTPYKTYP M OTMEYAETCA BblparKeHHAA KOPPEKLMA HapyLLEHN
nokasaTesiei LeHTPaAbHOW U perMoHapHou (Mo3roBoii) remoanHamuKku [1]. 3To aBaaeTca YpesBblYaliHO
Ba*KHbIM GAKTOPOM NpU NeYeHnmn Lenoro psaaa 3aboneBaHmin, CBA3aHHbLIX C AM3a4anTaument U HapyLweHMem
dYHKUMI rmnoTanamyca. CyLlecTByoLLaa Ha CerogHALWHNIM AeHb annapaTypa He no3BosiAeT obecneynTs
ONTUMaNbHbI BapMaHT COYETaHHOW TPAHCKPAHWAIbHOM METOAMKM Ie4eHunA. ITO U BbI3BaI0 HEOOXoAU-
MOCTb pa3paboTKM COBpPEMEHHOro annaparta A41a ee peannsaumnm, Kakum u agnaetca annapat "AMO-ATOC-
3",

TpaHckpaHnuasibHasg MarHuTOoTepanus (TkMT)

*u1BOIt OpraHM3m NOCTOAHHO NogBepraeTca Bo3AencTemto GakTopoB BHELWHEN cpeapbl, BAUAHUE KOTO-
PbIX HEYKJIOHHO BO3PACTaeT C Pa3BUTUEM TEXHUKU U TEXHONOTMIA. ECin 3aLMTHbIE MeXaHM3Mbl OPraHM3Ma
He cnocobHbl COXPaHATb PaBHOBECUE, TO MPUHATO FOBOPUTL O CTPECCE, KaK OTBETHOM peaKLMu OpraHM3ma,
npeacTaBasAoLwen yrposy romeoctasy. /lloboe 3aboneBaHne opraHNM3ma TaK»Ke ABNAAETCA CTPECCOPHbIM
baKTOpOM, HE3ABMCUMMO OT TOFO BO3HMKJ/IO /I OHO KaK CNeAcTBMe AN3a[anTalumn UAn B CUNY APYrux npu-
YMH.

Co3patenu Teopumn ctpecca Y.KeHHoH u . Cenbe 0TBOAMIM BeAYLLYIO PONb B Perynsiuum oTBeTHOM pe-
aKkUMK Ha pasgpaxkutenb cumnatoagpeHanosoit (CAC) n runodpusapHo-agpeHokopTukanbHol (FTAC) cucte-
Mmam. Mepudepunyecknm 3seHom FAC ABNAETCA KOpa HaZNOYEeYHUKOB, CEKPETUPYIOLLAA LIe/bliA CNEeKTp cTe-
POUAHbIX TOPMOHOB, KOTOPbIE PETYANPYIOT HE TONIbKO MUHEPA/IbHbIN U YI1eBOAHbI 0BMEH, HO U NONOBbIE
dYyHKUMKM [1,2]. HenposHAoKpuHHBbIM LieHTpom FAC, aBnaeTtca runoTtanamyc [3].

B nocneaHee Bpems faxKe Takue LWMPOKO PacnpocTpaHeHHble 3a60/1eBaHUsA KaK A3Bbl XKelyA404HO-
KMLLIEYHOro TPAKTA UM TMNEPTOHMUA NMPUHATO OTHOCUTL K YNC/TY HEMPOIHAOKPUHHOW natonornn. CnoxKHbole
YCNOBUA KM3HM, aTaKa Pas/IMYHbIX BO3byauTeNnein MHPEKLUMM ONeperkatoT pa3BUTME afanTaLmmy Y *KUBbIX
CYLLECTB, MO3TOMY BHEAPEHME B NPAKTUKY Nt0ObIX METOA0B KOPPEKLMU CTPECC-CUCTEM U YCTPAHEHME AMUC-
6anaHca B QYHKLMOHA/bHbIX CUCTEMAX CYMTAETCA HEOOXOAMMBIM U Ba*KHbIM LLOMO/IHEHNEM K Y3KE U3BECT-
HbIM cnocobam MoBbIWeEHMA afaNnTUBHbIX CNOCOBHOCTEN opraHn3ama. Cpeaun pUsnYeckmx MeToa0B KOppeK-
UMK Hanbonee NePCNeKTUBHbLIM ABNAETCA MCNOb30BaHNE MAarHUTHbIX NoJiei 1, 0CObeHHO beryuiero nm-
Ny/NIbCHOrO MarHuMTHoro nonsa (BMMM), npu TpaHCKpaHWaNbHOM BO34ENCTBMM NO CIeAYOWMM NPUYNHAM:

- MarHMTHoe noJie 06/1aaeT BbICOKOW NPOHMKatoLWen cnocobHOCTbIO, MO3BO/IAIOLLEN BO3AENCTBOBATb
Ha rNyBUHHbIE CTPYKTYPbl MO3ra, He OKa3blBas NPy 3TOM TEN/I0BOrO BO3AENCTBUS;

- UMMNY/IbCHbIE MArHUTHblE NoAA 06134a0T CNOCOOHOCTLIO MHTEHCMULMPOBATL TPAHCMEMOBPAHHbIN
nepeHoC MOHOB, YTO, B CBOID oYepeb, MOXKET CYLLECTBEHHO BAUATb Ha CMHANTUYECKME Nepeaaydu, yay4Las
NPOBOAMMOCTb HEPBHOIO MMNybca [5,6];

- U3BECTHO cocyaopaclumpaloLlee, NPOTUBOBOCNANUTENbHOE, UMMYHOMOAY/IMPYIOLLEE, CEAATUBHOE U
HelpoTponHoe AelcTBUE MarHUTHbIX nosen [7];



- 6bnarogaps cocygopacwmpsatolemy appekty BUMI oKasbiBaeT rMnoTeH3NBHOE AeNCTBUE, HOPMAN-
3yeT IMKBOPOAMHAMMKY, MO3BONAET YAYUYLIUTb MUKPOLMPKYAALMIO rMnoTanamo-runodusapHoi obnactu;

- beryuiee MMNyNbCHOE MarHUTHoe nose obiagaeT HaMboNbLIMM YNCIOM BMOTPOMHBIX NAaPaMeTPOB U
No3BONSET Peann3oBaTb AMHAMUYHOE N Pe30HaHCHOEe BO3AENCTBME C YaCTOTOM MOAYAALMN NONA, COOTBET-
CTBYHOLLEN AMaNa30HY OCHOBHbIX YacToT pyHKUMOHMpoBaHuMA LUIHC (anbda-putm, 8-12 'u). 910 no3sonAeT
6bicTpee choOpMMPOBATL OTBETHYIO PEAKLMIO OpraHM3ma 1 06ecneynTb BbICOKYHO BUONOTMYECKYHO aKTUB-
HOCTb BO3aencTBus nons [8,9];

- MarHuToTepanua — Hanbonee GM3MONOTUYHDBIN BUA TEPANUKN, MOCKO/bKY, Ha4YMHaA C Gasbl BHYTPU-
YyTPOOHOro pa3BUTUA, YENOBEK MOCTOAHHO HAXOAMUTCA B MarHUTHOM Mnone 3eM/n, NpeTeprneBatoLLEM U3Mme-
HEeHWA U KonebaHUA, aJaNTUPYACH K HUM;

- MardHmtotepanmna nmeet MMHMMaZibHOE YUCNOo I'IpOTMBOI'IOKa3aHMH n, B OT/INHNE OT APYrnx snaos d)M-
3noTepannn, He NPOTUBONOKA3aHa NP Haan4vynu HOBOOGpa3OBaHMl71.

B nocneaHue roabl BbINOAHEH A0CTAaTOMHO OOLWMPHbIN pag uccneaosaHuin [10-26], ybeamtenbHo cBU-
AEeTeNbCTBYOWNM 06 3dPEeKTUBHOCTU MEeTO4a BO3AENCTBUA C MOMOLLLbIO YCTpOMUCTBa-npuctaskm "Or0J10-
BbE" K marHuToTepanesTnyeckmm annapatam "AMO-ATOC" n AMYC-01-"MHTPAMAT" npu neyeHumn 3abo-
NIeBaHUM, CBA3AHHbIX C HApyLWEHUAMM MO3TroBOro KpoBoobpalleHns, BereTaTuBHOM, MMMYHHOW Hea0CTa-
TOYHOCTbIO, HEMPOIHAOKPUHHBIMU HApPYLIEeHUAMMN. JIuTepaTypHble AaHHbIE MO MAarHUTOTEPaNnUU NOCAeAHNX
NleT NO3BOAIAIOT CAENaTb 3aKN0YEHNE, YTO TepaneBTUYECKUI 3 EKT OT BO3AENCTBUSA MAarHUTHbIMU NOAAMM
0bycnoBaeH reMOHOPMAIN3YIOLLNM, HEMPOTPODUUYECKMM, COCYA0PACLUMPAIOLLMM, CNA3MOIUTUYECKUM,
NPOTMBOBOCMNANUTE/IbHbIM, NPOTUBOOTEYHBIM, MMMYHOCTUMYMPYIOLMM U CeAaTUBHbIM AenctBuamu. MNo-
CKOJIbKY BMON0rMyecKkan akTMBHOCTb MNOAA NPONOPLUMOHAAbHA YMCAY ero BMOTPONHbIX NapaMeTpoB, bery-
Lee MarHUTHoe none ecTb Hanbonee apdeKTUBHbLIN GaKTOp BO3AENCTBUA B OTHOLLIEHMM ntoboro buonoru-
yeckoro o6beKkTa. Kpome TOro, K UMNyAbCHbIM BO34AEUCTBUAM (MO CPAaBHEHWUIO C HEMPEPbIBHbIMM) B 3HaUU-
Te/IbHO MEHbLLEN CTeNeHM pa3BuBaeTca agantauma. B cBA3M ¢ 3TUM NOABAAETCA BOSMOMKHOCTb YBE/INYU-
BaTb A03MPOBKY PpU3Myeckoro Gaktopa B MMMY/IbCE U 3HAYNTE/IbHO Pa3HOOOPa3nTb ero No cBoMm dpusmye-
CKUM XapaKTepUCTMKam. ITo obneryaet HAnBMAYann3aLUnio Gp1M3MoTepaneBTUUYECKOro BO3AENCTBMA Npn
neyeHuun. Mpu 3TOM BarKHYIO PO/ib UTPAET COOTBETCTBME NApPaMeTPOB BO3AENCTBMUA PUTMUYECKOM AeATeNb-
HOCTM 06beKTa. Ecnm bnonornyeckmnin o6beKT (opraH UAKM TKaHb) HE XapaKTepu3yeTcs COBCTBEHHOM YacTo-
ToM GYHKUMOHUPOBAHMA (Hanpumep, NepucTanbTUYECKUE COKPALLLEHNS KULWIEYHMKA), TO YacToTy AENCTBUS
nona uenecoobpasHo NpubAMKaTb K YacToTe PYHKLNMOHMPOBAHUA OAHOMN U3 OCHOBHbIX CUCTEM OPraHM3ma,
Hanpumep, CepaedYHO-COCYAMUCTON NN LLEHTPA/IbBHON HEPBHOIA.

CneunanbHble 3KCNEPUMEHTbI MO CEHCOPHOM MHAMKALUMWN AEACTBUA PA3/IMYHBbIX MAarHUTHbBIX MOAEN N UX
napameTpoB Ha YesioBeKa BbiABUAN Hanbosbluyio adpekTuBHocTb BUMI ¢ yactotoit moaynaumm 10 Tu.
Mo3Ke KNNMHUYeCcKne pesyabTaTbl B Pa3Hbix 061acTAX MeaULMHbI NOATBEPAUAM ee BbICOKYIO Buonormye-
CKYO0 3HAYMMOCTb. ITO 06bACHAETCA COOTBETCTBMEM YacToTbl 10 'y, OCHOBHOM YacToTe HOpMasibHOro 6uo-
pUTMa LLEHTPaIbHON HEPBHOM CUCTEMbI, @ UMEHHO anbda - pUTMY roOI0BHOrO Mo3ra. M3BecTHO, UTO HOp-
Ma/fibHas YacToTa anbda-putma Konebnetca B npeaenax 8-12 'u. B nMtepaTypHbIX UCTOMHMKAxX YacToTa 10
'y, MHOrAa Ha3blBAeTCA "4aCTOTHbIM OKHOM", MPUYEM HE TONbKO MPUMEHUTENIbHO K MarHUTHOMY nonto (Xo-
nopos 0. A, 1992). YKasaHHbIe 4acToTbl UMetoTcA B Habope YacToT moaynsumm annapata "AMO-ATOC-3".

TpaHckpaHuaibHas 3eKTpocTumMyasauu (TIC): me3oausHLedasibHASA MOAYISALMSA
(MAM)

B KoHLe 60-X ro0B NpY U3y4eHUM MeXaHU3MOB 3/1IEKTPOHAPKO3a bbla1I0 AOKa3aHo, YTo Henocpea-
CTBEHHAA 3/IEKTPUYECKAA CTUMYNALUA HEKOTOPbIX MeAMaNbHO PACMOIOXKEHHbIX CTPYKTYP MO3rOBOTrO CTBO-
na (agep runotanamyca, cpefHero mosra, A4ep Wea MocTa U NPOA0/ITOBaTOr0 MO3ra) MOXKET BbI3blBaTb
BbIPaXEHHYI0 aHaNbre3nto y XXMBOTHbIX W YeioBeKa. TaKas aHasbresma cTasa HasblBaTbCA CTUMYAALMOHOM,
a cucTema CTPYKTYp MO3ra, NPy KOTOPbIX OHA BO3HMKaNa, MONyYnaa Ha3BaHWe aHTUHoumuenTuHoM (AHC).
LWnpokne nccneposanma AHC nokasanu, 4To 3Ta CUCTEMA Y4aCTBYET He TONIbKO B perynaunmn 601esom vys-
CTBUTE/IBHOCTU, HO U BOBJIEKAETCA B TOMEOCTAaTUUECKYIO PeryaaLmio (HOpManm3aumnio) paaa HapyLweHHbIX
dYHKUMI opraHnama. CyuwiectBeHHas YacTb AHC ucnonb3yeT aHAOreHHble MopdMHONOA06HbIE BELLECTBA
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(3HAOPOUHBI), CEPOTOHUH M ApP. B KAYECTBE HEMPOTPAHCMUTTEPOB U HellpoMmoaynaTopos. braroaaps
TPaHCKpaHWanbHOM anekTpoctumynaumm (T3C) B nocneonepalMOHHOM NepUOAE NPEOLONEBAETCA UMMY-
HoZenpeccus, COKPALLLAETCA YACNO CeNTUYECKMX OCNIOKHEHUI U YCKOPAETCA 3aXKMBaeHue paH. NMpumepom
KOMMJIeKCHOro nevyebHoro aencrtema TIC aBnAeTCA aHTUCTPECCOPHbIN 3dPeKT, KoTopbl Habatogan flebe-
aes B.MN. (MHcTUTYT dunsmonornm um. Nasnosa, C-Metepbypr). C ucnonbzosaHnem mapkepa C-FOS 6b110 no-
KasaHo, 4To nog BanaHunem TIC 4ncao HeMPOHOB rOIOBHOMO MO3ra, HaXo4AWMXCS B COCTOAHMN N36bITOY-
HOro BO36YKAEHUA Y CTPECCUPOBAHHbIX XMBOTHbIX, CYLLECTBEHHO YMEHbLUAN0Ch. TaKOe aHTUCTPeccopHoe
AencTeune bblNo NCNONb30BaHO BO Bpemsa cobbiTuii B r.byaeHHoBcKe (1995r) ana ycTpaHeHUs AenpeccuBHO-
¢$obnueckoro cMHAPOMA Yy PaHEHHbIX, 3a/10XKHMKOB U YNEHOB UX CEMEN. TaKKe MMeeTCA NONOKUTENbHbIN
ONbIT IeYEHNsA CEHCOHEBPANbHOM TYroyxocTn — 3ab01eBaHMA OYeHb TPYAHO NOAAAOLLErOCA NeYeHunto. -
$EKT OCHOBAH Ha CTUMYNALMM penapaTMBHbIX MPOLECCOB B NOBPEXKAEHHbIX HEPBAX.

B otanume ot TpaanumoHHoit TIC [2] B annapaTte "AMO-ATOC-3" peannsoBaHa MeToAMKa nonepe-
MEHHOM CTUMYNALMM NPABOro U 1EBOTO NOAYLWAPKUIA Mo3ra. YacToTa NnepekNtoYeHuin ¢ NPaBoro NoayLwapus
Ha 1eBOe MOXKET BapbUpPOBaTbCA (B 3aBUCMMOCTM OT BbIOPaHHOM YaCTOTbl C/Iel0BAHUA NaYeK UMMYNbCOB).
BO3MOHOCTb YBENIMYEHMA YMCNA BMOTPOMNHbIX NAapamMeTPOB WU Ha/IMYMe YacToTbl BO3aencTeuns B861msm "va-
CTOTHOro okHa" (10 ly) no3BonseT 4obuTbea opraHmnsaummn anbda-putma 331 Npm ero gesopraHn3aunmn B
6onee KOPOTKMUE CPOKMU.

1. [IOKA3AHHUA U TTPOTUBOIIOKA3SAHUA

Annapat "AMO-ATOC-3" npeaHasHavyeH ans 6eameanKaMeHTO3HOM Tepanun psaga 3abosieBaHuii, CBsa-
3aHHbIX C HapyLWEHMEM MO3rOBOro KPoBOOBpaLLEHMA, HapyLLeHneM TPODUKN YepenHbiX HEPBOB, 3/1EKTPO-
sHuedanorpadpmnyecknx nokasaTenemn, HapyweHUaAx B CMCTeMe rOMeocTasa 1 aganTayuu.

1.1. [IOKA3AHUA K IPUMEHEHHUIO

MokasaHMAMM K NpumeHeHuto annapata "AMBJ/IMOTEP" asnatoTca:

B Kapguonoruu:
- rMnepToHMYeckas 6onesHb | u Il cTeneHy;
- HApyLeHNne MUKPOLMPKYNALNK;
B OTOPUHOIAPUHIONIOTNN:
- HEMPOCEHCOPHAs TYroyxocThb;
- YLWIHOW LWyM;
- BECTUDYIAPHbIE HapyLIEeHUs;
B HEBpOaOrnn:
- XPOHMYECKNE AMHAMMYECKME HapYLLEHMA MO3rOBOIro KPOBOOOpaLLeHUS;
- COCTOAHMA NOC/Ie NWEMNYECKOTrO UHCYAbTA;
- F0/1I0BHble 60K, HEBPANTUN U HEBPOMNATUMN YEPENHbIX HEPBOB;
- KOTHUTMBHDbIE HapYyLUEHUA;
- nocneacrteua YMT;
- AMCUMPKYNATOPHAnA sHUedanonatua (rMnepToHNYecKasn, aTepPoCKNepPoTUYECKas, CMELIaHHOro Tuna) ¢ pas-
JINYHBIMW NPOABAEHUSMU BECTUOY/TIOKOX/IEAPHbIX HAPYLUEHWUN;
Mpun ncnonbzoBaHnm nsanydarena bMI npmMsmaTnyeckoro:
- OCTEOXOHAPO3 NO3BOHOUYHMKA (B TOM YMCNE C KOPELIKOBbIM CUHAPOMOM);
- PaAUKYAUTbI, TloMbBanrum, ntombounanrum;

B NeAMaTpum, SHAO0KPUHONOTUU U YPOSIOTUMN:
- TMNOTA/IAMUYECKUIN CUHAPOM NybepTaTHOro Nneproaa;
- AnabeTnyecKkan aHrMonaTna U NOANHeNponaTma;
- BeretatusHble ANCHYHKLMM (aBTOHOMHAA HelponaTtus);
- OXupeHue (MeTaboIMYecKnii CUHAPOM);
- 3aJeprKKa NCMXOPEYEBOro Pa3BUTUSA;



- cMHApOM AedbuunTa BHUMAHKUA U runepaktusHocTm (MMNLUHC, 3NPP, CABI);
- CEHCOMOTOPHAA ananus;

- AUn (cnactnyeckasa dopma);

- peabununTauma Yacto bonerowmx geTen;

- 3HYpe3, HelporeHHble ANCHYHKLMN MOYEeBOro Ny3bipa [27];

B HAPKO0Irun n NCUXUATpPpUn:

- a/IKOTO/1bHbIN @aOCTUHEHTHbBIN CUHAPOM U NOCTaOCTUHEHTHbIE COCTOAHUSA;
- apPEeKTUBHbIE PACCTPONCTBA;
- MOrpaHMYHbIEe AEeNPECCUBHbIE COCTOAHUA YMEPEHHOM CTENEHWN TAMXKECTY;

B opTanbmonorum:

- [TayKOMHas HelponaTtus;
- YacTU4YHaa aTpodua 3pUTENbHOTO HEPBA;

B rMHEKo/10rmn:

- HapyLLIEHMA B PENPOAYKTUBHOMN CUCTEME LLeHTPaNbHOrO reHesa [28].

1.2. [IPOTUBOIIOKA3AHHUA

npOTMBOI'IOKa3aHVIFIMVI K MPUMEHEHUNIO annapaTa ABJIAKOTCA:

- 3ab60/1eBaHUA r1a3, CONPOBOXKAAOLLMECA OTC/IOMKON CETYATKM;

- ocTpas ¢asa BOCMANMTENbHbIX MPOLECCOB B Cpeaax rnasa;

- muonusa Bbiwe 5 [;

- apaxHOMAauUThI;

- YacTble NPUCTYMbl 3NUAENCUY;

- HAKNOHHOCTb K KPOBOTEYEHUAM;

- Ha/IM4Yme B Yepene MexaHMYeCKnx 4acTumu,

- AedeKTbl KOCTHbIX 06Pa30BaHNI (TPAaBMATUYECKOrO UM XMPYPTUYECKOro reHesa);
- OCTPbIN MHDAPKT MUOKAPAa;

- cucTemHble 3aboneBaHMA KPoOBY;

- Bblpa)XeHHas rMNoToHMUA;

- NHOEKUMOHHbIE BonesHu;

- THOMHbIN Npouecc 6e3 OTToKa 3KcCyAaTa;

- BHYTPMYEpPENHbIE KPOBOU3NUAHMA TPAaBMATMUYECKOrO reHe3a B OCTPOM nepuoge.

2. OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTHUKH

MaKcMmanbHan BeIMYNMHA MArHUTHOM MHAYKUNWN Ha pa60lw|x NOBEPXHOCTAX:

KPYrA0ro n NPM3MaTUYECKOTO M3NYHATENEM BIMIT ....c.evee e e 3313,3 mTn

M3NYUATENA "OTOJTOBDBE" ...ttt et ettt e sbesre b ersebseb e e saesbe e e et s 43+4,3 mTn

BO3MOXKHOCTb BbIOOPa peXMMa MAarHUTHOTO MOJIA: MEPEMEHHOE .....ccuecevevveerrenrereeereeteeeerseessennens 50Ty
NMYSIBCUPYIOLLLEE ...eveieveerieeerieeseeee s e eene e 100 Iy,

ABTOMaTU4Yeckoe obecneyeHne BpemMeHU peBepCcnpoBaHNA (VI3MeHeHMH
HanpasaeHUA ABM)KGHMH) 6eryu.|,ero MArHUTHOTO MOJIA B U3NYHATENAX .oovvvvveiininninannnns ot 1 pno 1,5 mnH

BO3MOXHOCTb perynmpoBKM 4acTOTbl KOMMYTALLMM UCTOYHMKOB BMI B nanyvatenax..or 1l go 16 Ny
ANCKPeTHOCTb YCTAaHOBKM YaCcTOTbl KOMMYTaUUN UCTOYHMKOB BMIT B U3AYYATENAX .ovvnreeriire e 1My
BO3MOXKHOCTb N/1aBHOM PErYIUPOBKM TOKA INEKTPOCTUMYAALUM .ovveerreerecrveneeereenns (0,5-10)+30% mA

BbIxogHOE HanpsaKeHne 3NeKTPOCTUMYAALUMKN UMeeT Gopmy Nayek
NPAMOYro/ibHbIX BUNONAPHbLIX UMMNY/IbCOB:

ONUTENTBHOCTBHO TTAUKM ..eveiietiieiesiititetessititetesssaeesesssesesessetesssssessesssesessssssesessnsnsesesssssessesssesessanensnsnns 8130% mc
YACTOTA 3AMO/THEHMA TTAUEK .eieviererireriireresesreeessssueetesssssesssssseaessssnsesessnsseesessssessssssesssssssessenssansns 2,5£20% Ky,
BO3MOXKHOCTb N/1aBHOM PeryanpoBKM YacToTbl C/IeA0BaHNA NayeK MMNYAbCOB ....... (10-50) £20% Ty,
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e BO3MOXHOCTb PeryMpoBKN ANUTENbHOCTU NpoLLeaypbl
ANCKPETHOCTb YCTaHOBKU ANTENIbHOCTU NpoLeaypbl

e B0O3MOXHOCTb paboTbl B CTOXaCTUYECKOM PEKMME (XaOTUUYECKOM pexunme

KOMMYyTaumm nctoyHnkos EMIM);

yactoToi 50 'y, u HanpsxkeHnem 220122 B, He 6onee

e Bpems yctaHoBneHUA paboyero pexnma, He 6onee

Pexum paboTbl annapaTa, He meHee 8 Y

|_|0Tpe6flﬂeMaﬂ MOLHOCTb NpH pa60Te OT CETN NepemMeHHOro Toka

.07 18015 muH

............................................................. 1 muH 20,2 c;

........................... NOBTOPHO-KPATKOBPEMEHHbI:
15 munH — paboTta, 5 MrH — naysa

e [abapuTHble pazmepbl 6/10Ka KOMMYTALMU U NMUTAHUA, HE BONEE ....cevveeeeeveeieeneenee

e Macca annaparTa (B KomnsieKTe), He bosee

245%x200%x130 mm

e [lo 6e3sonacHoctn annapaT cootBeTcTBYeT FOCT P 50267.0 1 BbINOMHEH B YacTU aneKkTpobesonacHo-
CTU Kak nsgenue knacca | c paboyeit yactoto TMna B.

3. KOMILIEKT IIOCTABKH AIIIIAPATA

Komn/ieKT noctaBku annapaTa npueeseH B Ta6nwu,e 1.

Tabnuua 1
HaumeHoBaHue Kon-Bo MpumeyaHue

ONEeKTPOHHbIM BNOK KOMMYTALMKN N NUTAHUA 1

MN3nyuyatens EMI Kpyrabii 1

MN3nyyatenb EMI1 npuamaTmnyecknii 1 napa

N3nyuyatens BMI "OrO/10OBbE" 1

DNeKTpoA aKTUBHbIN, KPYTrAbl, camoKnen- 30

wumnca PLG 50

DNEeKTPOoa C KOHTAKTOM, B NoAyLleyKe 4

BUHT pe3nHoBbIN MapTeHca™ 2

Kabenb ana noakntoueHMa sNeKTpPoaoB 2 Kabenu aByx TMnos
CeTeBOWM WHYP NUTaHUA 1

PyKoBOACTBO MO 3KCN/yaTaLuum 1

Tapa ynakoBo4YHas 1

* - unm noboI gpyron matepuan, UMetoWwmii cepTMdUKaT COOTBETCTBUA TPeOOBaHMAM HOPMATUBHbIX AOKYMEH-

TOB

MpumeyaHue: M32omosumersns ocmasnaem 3a coboli npaeo s8Hocumeos U3MEHEHUA 8 KOHCMPYKUUo
arnnapama He yX}ldLUGI'OLL{UE e2o nnapamempeol be3 sHeceHuA uameHeHull 8 nacriopm.

4. KOHCTPYKLIUA AIIIIAPATA

4.1. KOHCTPpYKTHUBHbIE 0COOGEHHOCTH

KoHcTpykTnBHO annapaT "AMO-ATOC-3" cocTouT U3 NepeHOCHOro 6,10Kka KOMMYTaUMKU U NUTAHKUA, Noa-
K/lto4aemMoro K Hemy msnydatena MMM "OFOJIOBbE", npuamaTtuyeckoro nsnydyarena 6MIM, Kkpyrnoro usny-
yaTtena BMI, Habopa camoKNeALLMXCA SNEKTPOA0B ANA NPOBeAEeHMA NPOLEAYP YPECKOKHOMN 3NEKTPOCTH-
MyNAUMKN 1 Kabenen ana NoAKAKYEHUA SNEKTPOAOB K BJIOKY KOMMYTaLMM U NUTAHMA. BHeWwHWIM BMA, anna-
paTa 1 ero CoCTaBHbIX YacTei npueeaeH Ha puc.l.



Puc.1. O6wmit BUA 1 coctas annapara.

1 - 610K KOMMYTaLMW U NUTaHKA; 2 - usnydatens BMIM Kpyrabiii; 3 - uanyyatens EMIM npusmaTtnyeckuis; 4 - us-
nyyatenb BMIM "OFOJ/IOBbE"; 5 - aneKTpos akTUBHbIN, Kpyrabii, camokneswmiica PLG 50 (Habop 13 30 wrt.); 6 -
3JIEKTPO/, C KOHTAKTOM, B noAylleyke; 7 - GBUHT pe3anHoBbIM MapTeHca ans duKcaumm 31eKTpoaos; 8 - kabena ans
NOAK/NOYEHNA 3N1EKTPOA0B.

4.2. B/IOK KOMMyTalluv U MUTAHUA

Ha nepegHei naHenn 610Ka KOMMYTaLUMKN U NMUTAHUA PACNONIONKEHbI CAeAyoLIMe OpraHbl YypaBaeHUa n
MHAMKauum (puc.2).

> o

SNEKTPOCT™ MYNALKNA

HACTOTA
rru)ur
AKTEP ABVMEHHRA CTOXAC

nERRR Mi THHTHOE NONE

l PEXWM ‘ . ‘AI\HEF

N e P

AMQHOCS

AMNAPAT INA MAT) W "OTEPANIN 1 ML KTPOCTUMYNALMA

BbiXOA 2

Puc.2. MepeaHas naHenb 610Ka KOMMYTaLMU U NUTAHUA.

1 - ceTeBOW NepeKkNtoYaTeNb C COOTBETCTBYOLMM UHAMKATOPOM; 2 - KHOMKM YCTaHOBKM YacTOTbl KOMMYTALLMKN UCTOY-
HUKoB BMI; 3 - KHOMKA BKAKOYEHMA CTOXAaCTUYECKOro PeXKMMA KOMMyTaLmUn nctouHnkos EMN; 4 - uudposoe Tabno
MHAMKALLUKN PEXKMMOB M 4acTOTbl KOMMYyTaLMK UCTOYHMKOB BMIT; 5 — nepkatovatens Buga bMI; 6 - aByXLWKaNbHbIMA
perynaTtop 4acToTbl Ce40BaHUA NAaYeK MMMNYNbCOB INEKTPOCTUMYANALMU U YACTOTbl NEPEKNOYEeHUA MeXKAY KaHana-
MU; 7 - BbIXOAHble pasbemMbl A1A NOAK/OYEHUA INEKTPOLA0B INEKTPOCTUMYNALUN C UHAMKATOPAMM HaIMYMA Lenu
NPOXOXKAEHMA TOKA INEKTPOCTUMYNALMK; 8 - PerynaTop aMnanTyabl TOKA 31EKTPOCTUMYNALUN; 9 - BbIXOAHbIE Pa3b-
eMbl Ans noaKkN4YeHua nsnydateneit BMM; 10 - undposoe Tabno MHAMKaLUM BpemMeHM npoueaypbl; 11 - KHOMKK
YCTaHOBKM BpeMeHU npoueaypbl; 12 - KHONKKM 3anyCcKa M OCTaHOBKM npoLueaypsbl.
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B BepxHe# yacTtm pacnosioxeHo Tabno "XAPAKTEP ABUKEHNA" v umdpoBoit MHAMKATOP YACTOTbl KOM-
MyTauum nctodHmMkos BMI. Cnpasa oT Tabno pacnonoxeHa kHonka "CTOXAC" gna BKAOYEHUA peXKNUMa
KOMMYyTaLMM UCTOYHUKOB BMI no cayyaliHoMy 3akoHY. [laHHbIM peXKMMm NO3BONAET PacMpuUTb Yucno bmo-
TPOMHbIX MAPaMeTPOB BO3AENCTBUA U YCUNUTL TepaneBTUYecknii 3ddeKT 3a cueT npesoTBpaLLeHMA ajan-
TaLWMKW OpraHM3ma K BO34EMCTBMIO Ha 3aK/IOUMUTENIbHOM CTaAMMN Kypca neveHuna. Mpu HaxaTum KHOMKK
"CTOXAC" na Tabno 3aropaeTcs MHAMKATOP KENTOro LuBeTa.

Mpasee KHonkK "CTOXAC" pacnosioxkeHbl ABe KHonku "YACTOTA" ansa yCTaHOBKM YacTOTbl KOMMYTaLIMM
NUCTOYHMKOB BMI1. Tpn HaxaTUM KHOMNOK U3MEHEHMe YacTOTbl MPOUCXOAMUT C AUCKpeTHOCTbIo B 1 I'l. N3me-
HEeHMe YacToTbl KOMMYTaLMK B BONbLUYIO NN B MEHbLLYIO CTOPOHY MOXHO OCYLLLECTBASATL KaK [0 3amMycKa
npoueaypsbl, Tak U B Npouecce nposeaeHus npoueaypol. B pexkume "CTOXAC" sSTUMM KHOMKaMU MOYKHO
N3MEHATb CKOPOCTb XaOTUYECKOTO NepeKNtoYeHUA MCTOYHUKOB MAarHMTHOro nons. B cpeaHen 4yacTn naHenu
C/IeBa PAcno/IOXKEH NepekntoYaTe b PeXMMOB MAarHUTHOMO NOAA C 0603HAYEHUAMMU: U - PeXUM NepemeH-
HOro NMoAIA U MM - PEXUM NYNbCUPYIOLLLETO NOAA. BKAIOYEHUE KaXKA0ro peXmma cConpoBoXaAaeTca CooT-
BETCTBYIOLLEN UHANKALUEN.

B ueHTpe naHenn HaxoguTca Tabno umMdpPoBOM MHAMKALMM BPEMEHM NPOBEAEHUA NpoLeaypbl, KHOMKM
YCTaHOBKM 3TOro BpemeHu n kHonku "MYCK" n "CTON" ans 3anycka npouenypbl 1 ee NPUHYANTENbHOM
OCTaHOBKU. MaKkcMmanbHoe Bpemsa NpoBeAeHMa NpoLeaypbl, KOTOPOe MOKET bbITb YCTaHOBAEHO Ha UUd-
poBom Tabno, coctaBnseT 15 MUH. I3meHeHMe YCTaHOBAIEHHOIO BPEMEHU C MOMOLLbIO COOTBETCTBYHOLLMX
KHOMOK B MEHbLUYIO UM 6ONbLUYIO CTOPOHbI MOMKHO OCYLLECTBAATb A0 3anycKa npoueaypbl KHOMKOM
"MYCK" 1 nocne ee okoHYaHMA (MK HaxkaTusa KHonku "CTOM"). B npouecce npoBeAeHUs npoueaypbl 3T
KHOMKM He AencTBYIoT. Taimep ABAseTcs obwmm ans 6/10K0B MarHMToTepanum U 3/IEKTPOCTUMYASLINK.

CneBa BHM3Y pPacno/ioXKeHbl ABa NAEHTUYHbIX pazbema "BbIXO4-2" ansa noaKkno4YeHUs nsnyvatenen
BMI.

B npaBow yacTu naHenu pacnosioxeH nepekatoyatens "CETb" ¢ coOTBETCTBYIOWMM MHOMKATOPOM
BK/IIOYEHHOIO COCTOAHMA.

B neBoi yactTn nepeaHen NaHeNn pacnoNoXKeHbl OpraHbl yNpaBAeHUAa U PerynpoBkM 6a0Ka aneKkTpo-
cTumynaumn. Beepxy pacnonoxen perynatop "YACTOTA, 'u" gna M3MeHeHUA 4acToTbl CNe0BaHMs NayYek
UMMNY/IbCOB HaNPAXKEHUA 1 YaCTOTbl NepeKAYeHUA KaHanoB. [1pn 3TOM YacToTa NepeKtoYeHNA KaHanos
CTUMYJIALMM NPABOroO M NEBOr0 NONYLIAPUIMA FONIOBHOITO MO3ra CBA3aHA C YacTOTOW C/le,0BAHNA NAYeK B CO-
OTHOLLEHMM NpumepHo 1 K 8 (1:8), T.e. ecnm ycTaHOBNEHA YacToTa NepeKkNoYeHma KaHanos 1 'y, To aTo
03HAYAET, YTO B KAXKA0M KaHane cieaytoT Navykm MMMY/IbCOB HANPAXKEHUA C YacTOTON CieA0BAHUA NPpU-
MmepHo 8 'y n T.4. (Tabnnua 2). Perynatop nmeet ABa iMMba — BHYTPEHHUI OTOBparkaeT 4acToTy cneaoBa-
HWA NaYyeK UMMY/IbCOB, @ BHELUHWUIN (MMEIOLWMI KEeNTY0 OKPACKy) — 4acToTy NEPEKIIOYEHNA KaHAOB.

Ta6nv|u,a 2. COOTHOLIEHME YacToTbl nepexkntyeHnAa KaHanos
C yactoTomn cneanoBaHMA Navyek UMnysibCcoB

YacroTa nepeKkntoyeHums Ka- YacroTta cnepaoBaHuA
Hanos, 'y nayek umnynbcos, Ny,

1 8

2 16

3 24

4 32

5 40

6 48

7 56

8 64

5 72

10 80




Mop perynatopom "YACTOTA, l'y" pacnonoxeH perynatop "AMMONUTYOA". Perynatop nmeeT BbiKOYa-
Tenb.

BHMMaHuMe! 0653aTeNIbHbIM YC/IOBUEM Hayasa NPOBEAEHMA NPOLLeAYPbl 3EKTPOCTUMYNALMM ABAAETCA
YCTaHOBKa perynatopa B KpaliHee N1eB0oe NOOMKEHME.

Taknum obpasom obecneymBaeTca 3aLmMTa NALMEHTA OT C/Iy4allHOrO TOKOBOTO Bo3aencTemA. Ecnm ato
yCN0BME He BbINOJHEHO, TO NPU HaxaTumn KHonku "MYCK" Talimep annapaTa BKAOUYMTCA, HO HanpaxeHue
3NEKTPOCTUMYNALMK ByAeT OTCYTCTBOBATL — NPOLLEAYPa 3NEKTPOCTUMYAALMM HE HAYHeTCA. PerynaTop
"AMNOAUTYOA" cHabxKeH nnmbom, pa3aeneHHbIM Ha NATb PaBHbIX YacTein, 0603HauYeHHbIX umdpamm ot 1
[0 5 No BO3pacTaHMIO YPOBHA BbIXOAHOMO HAMPAXKEHUA.

BHUW3Y, Nog, perynatopamm pacnosioXKeHbl TPU BbIXOAHbIX FHe34a AN NOAKNYEHUs Kabenel nevebHbix
aNneKkTpoaoB.. NHe3aa 0603HayeHbl Haanucbio "BbIXO-1". B LueHTpe pacnosioKeHo rHesao (YepHoro useta)
ONA NOAKNOYEHMA OMOPHOro 3/1EKTPOAA NPU OCYLLECTBNEHMM NOBHO-COCLLEBUAHON METOANKN 3TO IOOHbIN
3N1eKTPOA, PAaCnONOKEHHbIM Ha N106-HO-3aTbINOYHOM DUKCUpYLOLLEM pemHe u3ny4daTtens EMI "OroJ10-
BbE". CnpaBa 1 cneBa OT Hero HaxoasaTca rHesga 6enoro useTa ANA NOAKNOYEHUSA AaKTUBHbIX CAaMOKes-
LLLMXCA 9N1EKTPOA0B, Ppacnonaralowmxca Npyu NpoBeaeHnm npoueaypbl B 061acTn cocLLeBUAHbBIX OTPOCTKOB.
Ha akTUBHble 31eKTpoabl NOoYepeaHO C BbIOPAaHHOM YacTOTOM NEPEKIOYEHMA KAHAN0B M YacTOTON cneno-
BaHWA NOCTYNaOT NayYkM UMNYNbCOB BbIXOAHOrO HanpsaxKeHuA. Takoi peknm no3BonseT NoBbICUTbL Tepa-
nesTMYecKMi 3¢ PeKT BO-NePBbIX 32 CYET UCMOIb30BAHMA YACTOT NEPEKAIOYEHNA KAHANOB, NeXallux B Ana-
nasoHe OCHOBHbIX YacToT GyHKUMOHMpPOoBaHUA LLHC, a BO-BTOpbIX 3a CHET NOBbILEHUA BMOTPONHOM Hacbl-
LLLeHHOCTU TepaneBTMYECKOro Bo3aenctauma. MNpun gesopraHnsaumm a-putma 331, KOTopas BbIABAAETCA NPU
6ONbLINHCTBE HO30/10TUI LEHTPA/IbHOrO reHesa, 4acToTa NepeKkaYeHma KaHanos 86amnsn 10 'y nossonaeT
6bicTpee AO6UTLCA OpraHM3aLnK o-pUTMa.

Mpumeuanue. MNpu NnposeseHUM NpoLeayp MOXKHO Peann3oBaTb PEXUM, NPU KOTOPOM UCNO/b3yeTCA
TO/IbKO OAMH aKTUBHbIN 31€KTPOA, NOAKAOUYEHHDBIM K 1I06OMY U3 rHe3 , Ha 6/10Ke KOMMYTALMW U NMUTAHUA.
B sTom cnyyae Ha Hero ByayT No4aBaTbCA NAYKM MMNYNbCOB C MPONYCKaMU. ITO PEXKUM ABOVNHON MOAYNA-
umu. YactoTy aToM MoAyNaUMM MOXKHO MEHSTb C nomoLlbto perynatopa "HYACTOTA, Iy

Hap rHe3famu akTUBHbIX 3/1EKTPOA0B HAX04ATCA CBETOAMOAbI, UHANLMPYIOLLME NPOXOXKAEHNE TOKA
yepes naumeHTa. MNpu paboTe 0ba MHAMKaTOPa NOOYEPELHO BKAKOYAKOTCA C YCTAHOBIEHHOM YacTOTOM ne-
PEKOYEHMA KaHaNOoB. [pY 3TOM BKAHOYEHHbIN B A@aHHbI MOMEHT CBETOANOA, MUTAET C YCTAHOB/IEHHOM Ya-
CTOTOM CNef0BaHUA NaYeK MMNY/IbCOB BbIXOAHOIO HaNpPAXKeHUA. APKOCTb CBEYEHMA MHAMKATOPOB NpPonop-
LUMOHA/IbHA BE/IMYMHE TOKa, MPOTEKAIOLLETO Yepes NaumeHTa.

Ha 3agHei naHenn 610Kka KOMMyTaLMK U MUTAHWUA PAcnoNoXKeHbl (puc.3):
- AOMNONHUTENbHBIN pa3bem "BbIXO-3", npeaHa3HauYeHHbIN oA pacliMpeHnsa GyHKLMOHANbHbIX BO3MOXK-
HOCTeW annapaTa, B YaCTHOCTH, ANA NOAKNOYEHUA AONONHUTENbHbIX YCTPONCTB-NPUCTaBok ("LUBETO-
PUTM", "Mua3M0" n 1.n.);
- pa3bem "BbIXO/-2", aHanorn4HbI pasbemam, PacnofioXKEHHbIM Ha NepeaHel naHenu, 4na yaobcrea
NO/Ib30BaHMA Y BO3MOXKHOCTU MNOAKAOYEHUA AONONHUTE/IbHBIX U3NyYaTENEN.

B neBoW YacTv 3a4Hen NaHen PacrnosioXKeH pa3bemM ANs NOAKAOYEHUA CETEBOro Kabens, a B npaBoi —
WWNbAMK C YKa3aHMEeM 3aBOACKOro HOMepa, roga BbinycKa annaparta u MHbopmaumeit o NpeanpuUaTUnN-
nsroTosuTene.
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AMO-ATOC-2

—— ANNAPAT ans INEKTPOCTUMYNALMM
# MATHUTOTEPANMM BEMYIUIAM MATHWTHGIM MONEM TV 9444.032.26857421-2008
Pemum patoree 15mun - pabora, DUDMA-UIrOTORKTENE
Swn - nayia 000 «TPUMA~

220-230B, 50/607y, 408-A 410033, r. Capavos,
% unoas, |

yn. Navidps )
Cep Ne //f{ 20 o« TenJaxc (8452) 450-246

" — . ?_J::y_
- - St || N

Puc.3. 3agHaa naHenb 6/10Ka KOMMYTaLUKU U NMUTAHUA.
1 - pasbem Ans NOAKNOUYEHMA CEeTeBOro Kabena; 2 - pasbem A/1a NOAKAYEHNA YCTPOUCTB-NPUCTABOK; 3 - pasbem
ONA noaKAoYeHns usnydyarenen bMI; 4 - 3aBoACKOM WNAbANK.

4.3. U3ny4yaTenn BMII "OTI'OJIOBBE"

MN3nyyatens BMIM "OFO/NOBbE" BbinosHeH B BUAe "wnema", coaepskallero iBa CNapeHHbIX TepMuHana
C UCTOYHUKAMM U3/1yYeHUs beryuero MarHMTHoro nons (coneHomaamum). Paboyas NoBepxHOCTb KaXKa0ro
TepMUHana, obpaleHHas Npu NpoBeAeHUN NpoLueaypbl K BUCOUYHbIM A01AM YepenHoW KOPpobKn nmeet
LUMANHAPUYECKYIO NOBEPXHOCTb C paguycom nopsaka 120 mm. Ha ronose naumeHTa usnyyatenb GUKcupy-
€TCA C NOMOLLbIO TMBKMX PUKcaTopoB. [Ans obecneyeHns BOSMOXKHOCTM NPOBeAeHUA NPoLeaypbl 31EKTPO-
CTUMYNALMU OAHOBPEMEHHO C TPAHCKPaHUaIbHOW MarHUTo-Tepanuei Ha puKcaTope U3nydatena ycTaHoB-
JIeH NoABUXKHbIN anekTpog, (puc.4).

AnnapaTt KOMNAeKTyeTca 04HOPa30BbIMM CaMOKNEALLMMUCA e4ebHbIMU SN1EKTPOoJaMU, KOTOPbIE TaKKe
MOTYT UCMO/Ib30BaTbCA A/1A paboTbl 6€3 n3nyyartens, To ecTb A5 CAydYaes, KOraa He TpebyeTca Ucnosb3o-
BaHWe berywero marHMtHoro nons. Camokneawmncs anekTpog, (pmc.5) npeacrasnset coboit guck U3 ana-
CTUYHOW NNEHKU C 04HOM CTOPOHbI KOTOPOM HAHECEH IMNKWUIA C/I0M, @ C NPOTUBONONOKHOM — HaxoAnTCA
MeTaNMYecKMn KOHTaKT (BbIBOA) A4 NOAKAOMEHUNs Kabens.

NoABWXHOW MeTannuyeckum
3neKTpoA AN 3NeKTPoCTUMYNALUK

Puc.4. Usnyyatens EMMN "OrONOBbLE".

MpumeyaHue. B cnyyae MCNONb30BaHUSA 3N1EKTPOAA, KaK MHAMBUAYANBHOTO, NOCAE NpoLeaypbl AUMNKUIA
C/I011 3aKNenBaeTCA NIEHKON. B 3TOM c/iyyae aNeKTpos MoXKeT bbiTb MCNONb30BaH ANA 5-6 npoueayp. dnek-
TPOA B AaNbHENLWeEM NOANEKMUT 3aMeHe M3-3a NOTEPU IMNKMUM CI0EM CBOMUX KNeALLMX KauecTs.
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KOHTAKT OnA

Ninnkiun cnon NOAKNIOYEHWUS KABENS y .
Puc. 5. Camokneswminca ne4ebHbIn aneKTpoa,.

4.4. KaGesu AJ1s1 NOAK/II0OYEHUS 3JIEKTPOA OB

Ons noaKkNtoveHa aNeKTPoa0B (Kak CAaMOKNEeALWMXCA, TaK U PacnoNoXKeHHOro Ha rmbkom dpuKkcaTope
nsnyyatens BMI "OFO/IOBbE") annapaTt KoMmnieKkTyeTcsa cneunanbHbimu Kabenamu. Kaxabin kabenb ¢ oa-
HOro KOHLLa MMeeT pa3bem B BUAE OA4HOMOJIOCHOM BUIKK ANs NOAKAOYEHUA K rHe3gam "BbIXO4-1" 6noka
KOMMYTaLMM U NUTaHWA annapaTa. [pyroi KoHew, Kabena okaH4YMBaeTcA pa3beMoM (pasbemamm) TMna
"Kpokoaun" Ana NoAKNOYEHUA K KOHTAKTaM 3/1eKTPOAO0B. PazbeMbl Kabens gna NoOAKNHOYEHNS aKTUBHbIX
3N1eKTPOAO0B MMELOT KeNTblM LBeT, a "Kpokoaun" Kabens gna noAKNOYEHUA ONOPHOrO 31eKTpoaa — Yep-
HbI. 9TO NO3BONAET UCKNHOUYNTb BO3MOMKHOCTb OLUMOKN NPU NOAKNIOYEHNM Kabenewn K aneKTpoaam.

4.5. KpyrJbiii 1 npu3MaTU4eckui ussaydaresau BMII

[na ncnonb3oBaHMA annapara C Lenblo Ie4eHns paga HeBPONOrnyeckmx 3abonesaHunii (0cTeoxoHLpo-
3a, NOJIMHEMPONATUM U T.N.) B KOMIIEKTE annapaTta umeeTcs usaydatenb MM npusmaTtnyeckuin (puc.6) n
nsnyyatenb BMI kpyrabiii (puc.7).

Puc.6. U3nyyateno BMI npusmatnyeckui.
1 - neHTOYHble PUKcaTopbl; 2 - NPU3MbI U3yYaTens (TepMuHanbl).

Ons dvKcaumm TepMmMHANOB NpU3MaTUYecKoro nanyyatena EMI Ha Tene naumeHTa OH CHabXKeH NeH-
TOYHbIM PUKCATOPOM C 3aMKOM TUNA "Annyyka".

M3nyuatenb EMI Kpyrabiii (pyUc.7) KOHCTPYKTUBHO BKAOYAET B Ce65 LWeCTb UCTOYHUKOB MarHMTHOTO MNo-
nA (coneHonpoB), YCTaHOBIEHHbIX BHYTPU N1IaCTMACcCOBOro Kopnyca Takum obpasom, 4Tobbl obecneunBaTtb
"nBuKeHMe" MarHMTHOro NoJIA BOKPYT ero ocu. KOHCTpyKUmMA Kopnyca u3siydatena obecneymBaeT BO3MOXK-
HOCTb 06paboTKK ero pabouelt NOBEPXHOCTU AE3NHOULUPYIOLLMMUM PACTBOPAMM.
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HanpaeneHue ABUXEHUA
MarHMTHOro nons (peBepcuBHoOe)
]

Puc.7. NU3nyyatens MM Kpyrabin.

[na npoBeaeHMA coueTaHHOM NpoLeaypbl 3NEKTPOCTUMYNALMM U MarHUTOTEPanMn, Hanpmumep, ¢ no-
MoLLLbIo u3nydatens EMI npM3maTMUYecKoro Npu 1e4eHUmn HEBPOIOTMYECKUX 3ab0NeBaHNI B KOMMIEKTE
MMEIOTCA MNOAYLIEYKM C BCTPOEHHBIMWU BHYTPU HUX YI/IETKAaHEBbIMU 3N1EKTPOAaMU. INEKTPOAbl MOAKAOYA-
HOTCA K BJIOKY KOMMYTaLMK U NUTAHKUA C NOMOLLbIO Kabenel ¢ pasbemamm Tuna "kpokoamn".

4.6. [IpyHIMI padoThI aniliapaTa

Mpw npoBeaeHMM Npoueaypbl MarHMToTePanuKn 3IeKTPOHHasA cxema annapata obecneynsaeT nocneao-
BaTe/IbHOE NOAKNOYEHME K UCTOUHUKY HANpPAXKEHMA CONeHoMA0B nsnydyatens bMI, obecneynBasn pexxnm
6erywero MarHMTHoro nons. ns ymeHblWeHMA aganTtaumMm opraHM3ma Yepes Kaxkay MUHYTY Hanpasne-
HUe NepemeLLeHNs N3MEHAETCA Ha NPOTMBONOJIOXKHOe. CKOPOCTb NepemeLLeHUs Noaa — 4acToTa NepeKto-
YeHMA UCTOYHUKOB MAarHMTHOTO NoAA (YacToTa MOAYNALMKN) MOXKET peryiMpoBaTbca B npeaenax ot 1 go 16
U, 4To obecneymBaeT BO3MOMKHOCTb AOCTAaTOYHO LMPOKOro BbibOpa YacToTbl 4N ONTMMMU3ALMK NapaMeT-
poB npoueaypbl.

Mpw NpoBeAEHUM INEKTPOCTUMYNALMUN SINEKTPOHHOM CXEMOM BbipabaTbiBatOTCA MMMYAbCbl BUNONAPHOM
dopmbl, KoTopble GOPMUPYIOTCA B NaYKKU. BUNOAAPHOCTL GOPMbI UMMNYNbCOB MPU CYMMAaPHOM COCTaBAAD-
Lei, paBHOM HY/I0, UCK/IOYAET BO3MOXKHOCTb 06pa3oBaHMA NPOAYKTOB 31€KTPO/IM3a HA NOAINEKTPOAHbIX
NPOKNagKax, HaKoMNAeHUA YHUNONAPHbBIX MOHOB, 0COBEHHO MOHOB BOAOPOAA U TMAPOKCUAA BO3/ie MoAy-
NpPoHUUAeMbIXx membpaH. MckatoueHne nogobHoOro poaa rabBaHUYeCcKMX appeKkToB obecneumBaeT Wana-
Lee BO3AENCTBME INEKTPMUYECKOrO TOKA U, C/1Ie0BaTe/IbHO, XOPOLLYIO NepeHOCUMMOCTb NpoLeaypbl.

4.7. Mepbl 6€30IaCHOCTH

Ons npegynpexaeHns NoparKeHUs 31EKTPUYECKMM TOKOM 610K KOMMYTaLUKU U MUTAHUA BO BpeMs pa-
60Tbl BCKpbIBaTb KaTeropuyeckm sanpewaerca. AnnapaTt He TpebyeT cneumanbHo 060pyA0BaHHOIO Nome-
LWEeHUA AN HAaZIMYMA 3aLMUTHBIX 3KPaHOB. C LLeNbto YyBeNMYEHMA CPOKa Cy»KObl annapaTta U npeaoTepalle-
HWS BbIXOAa U3 CTPOA U3/TyyaTesiel He A0NYCKaeTcs NepeHocC n3ny4yatenen 3a NnuTatowWwmini Kabenb 1 ero ne-
pPeKpy4YnBaHUe.

5. OYMCTKA U JE3UH®EKL A

OuncTKa 1 gesnHdeKkuma NpoBoAATCA B OTHOWeEHUKN nsnydatenen bMM "OFO/NOBbE", Kpyrnoro 1 npus-
MaTMYECKOr0, a TaK}Ke METal/IMYECKOro 3/1eKTPOAA, YCTAHOBNEHHOTO HA TMBKOM PUKcaTope usnyyartens
BEMTIM "OrOJIOBbE". leanHdeKkuymo nsnyyatenen ocyLlecTsnatoT cornacHo MY-287-113-98 nytem natm-
KpaTHOM 06paboTKK, KaxKaaa N3 KOTOPbIX COCTOUT U3 ABYX MPOTUPAHUIA HAaPYKHbIX NOBEPXHOCTEN U3NyYa-
Tens TaMnoHOM, CMOY€EHHbIM 3-% pacTBOpOM NnepeKkncu sogopoda c aobasneHnem 0,5% moroulero cpea-
ctBa no NOCT25644 -96 nnun cnnptom. Ocoboe BHMMaHMe cneayeT yaensatb 06paboTke paboumx nosepxHo-
cTer usnyyatenen, MMetoLmMx HeNnocpeACTBEHHbIM KOHTAKT C TeNIOM NauneHTa. JTobHbIN anekTpos Heobxo-
Aanmo obpaboTaTtb NyTem ero NATUKPATHOM NPOTUPKM CMUPTOM.
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6. I10ITOTOBKA AIIITAPATA K PABOTE

MoaroTtoBka annapara K paboTe ocyLecTBAAETCA B CeAYHOLLEM NOpAAKeE:

6.1. Ecam annapaT Haxoamnca npu temnepatype Huske 0 °C, To BKAKOYEHMe ero Npon3BoAMUTCA nocne
BbIAEPXKKN MPU KOMHATHOM TemnepaType B Te4EHUE 2-X YaCOoB.

6.2. MpoBEeCTN BHELWHWI OCMOTP annapaTta 1 ybeauTbca B HaAEXKHOM KPenieHUM KpbILWKK KOpnyca;

6.3. CoeanHUTb pasbem mnsnyyatena bMI "OTOJIOBbE" ¢ ntobbim pasbemom "BbIXO-2" Ha nepeaHen
naHenn 610Ka KOMMYTaLUKU U NUTaHMA annapaTa.

Mpumeyanue. Npun HeobxoanmocTn nsnyyatenb MMM "OFOJIOBbE" moKeT 6bITb NOAKAOYEH U K pasb-
emy "BbIXO-2", pacnonoXeHHOMY Ha 3agHel naHenn 610Kka KOMMyTaUMK U NUTaHKS.

6.4. BcTaBuTb pasbembl Kabenen ansa NoAKAYEHNA 3/1eKTPOoA0B B rHe3aa "BbIXO/1-1" 610Kka KommyTa-
UMM M NUTAHMA N 3aMKHYTb MexKay coboi Bce pa3beMbl TMNa "Kpokoaun".

6.5. YctaHoBuTb perynatop "AMMJIUTYAA" B KpaliHee ieBoe NoNoXKeHUe.
6.6. YctaHoBuTb perynatop "YACTOTA, Tu" B KpaHee ieBOE NONOXKEHMUE.
6.7. MoAKNOUNTb BUNKY CETEBOrO LWHYpPa K PO3eTKe CeTU NUTAHUA.

6.8. Mepesectn nepekntovatens "CETb" BO BKAOUEHHOE NOMOXKEHME (NPU 3TOM MOXKET NPO3By4YaTb
NpPepbIBUCTbI 3BYKOBOW CUIHAN, YTO He ABAAETCA HencnpaBHocTbio). MHanKkaTop "CETb" HaunHaeT cBe-
TUTbCA 3e/1eHbIM L,BETOM, Ha BepxHeM Tabno 3aropaeTca undpa 1, cooTBETCTBYOLWAA YaCTOTe Nepekatoye-
HWA UCTOYHMKOB MarHUTHOro noasa 1 'y, Ha Tabno Talmepa (Nocne OKOHYaHMA 3BYKOBOFO CUrHaNa) NOAB-
naetcs umdpa 1 1, B 3aBUCMMOCTM OT NONOXKEHUA nepekntodatens "PEXUM", ceeTutca TOT UAM MHOM UH-
AVNKATOp peXnMma MarHMTHOrO NONA.

6.9. YcTaHoBUTL nepekntoyaTens "PEXUM" B ntoboe nonoxeHne

(\p nan MM ), Npuv 3TOM OO01XKEH 3aropeTbCA UHAUKATOP XKENTOro uBeTa OKOJ/10 0603HayeHHoOro pPeXun-
Ma.

6.10. HaxkaTnem KHonok ¥ a "YACTOTA" ycTaHOBUTb Ha Tab/10 3HAYeHMe YacToTbl MoAYNAUMM (ABU-
YKeHMA MarHuTHoro nosa) 1 fu, KHoNkamn w a Talimepa YCTaHOBUTb Ha Tabno Bpems NpoBeAeHUs npoLe-
Aypbl 5 MUH. YcTaHaBAMBaTb BpeMs NpoBeAeHua npoueaypbl MOXHO TO/IbKO NOC/ 1€ OKOHYaHMA NpepbiBU-
CTOro 3ByKOBOTO CMrHana.

6.11. HaxkaTb KHONKy "MYCK", npn 3TomM Ha BepxHem Taba10 HayHeTCs NepektoYeHne MHANKATOPOB Xa-
pakTepa ABUXKEHWA MarHUTHOTO MONA.

XapaKTep nepekntoyeHna sTMX UHANKATOPOB COOTBETCTBYET XapaKTepy nepemeL,eHUa MarHMTHOro no-
na B u3nyyarenax 6MI. Ha Tabno Talimepa HauyHET MUraTb TOYKA, CUTHAIN3NpPYOLWAn 06 oTcyeTe BPEMEHM.

BHumaHue! Ecnu nocne 3anycka annapaTta MHAMKATOPbI, PAacnoOXKeHHble Hag rHesgamu "BbIXO4-1"
MUFAOT UM CBETATCA HEMPEPbIBHO, TO 610K KOMMYTaLMM M NUTaHWUA annapaTa, 1Mbo y3en anekTpocTumy-
NALUN HEUCNPABHbI U NPOBOAUTL NpoLeaypbl 3anpeltaercal

6.12. Y6eanTbcs ¢ NnomoLbio peppomMarHUTHOro npeameTa (CKpenka KaHuensapckas, HoXHULbI) B Ha/n-
YMM MArHUTHOTO NOAs Ha paboyelt NoBEepPXHOCTU TepMUHANO0B u3nydyatensa EMI "OFO/NOBbE".

6.13. Y6eanTbcs B HANMUYMN PEBEPCUPOBHOIO NEPEKIOYEHNA UCTOYHMKOB MarHUTHOMO NOAA NPU CMeHe
HanpaB/ieHMA NepPeKNoYeHMA NHAMKATOPOB Ha Tabno "XAPAKTEP ABUXEHWUA" no ncteyeHnm 1 muH.

6.14. NoBepHyTb perynatop "AMMIUTYIA" BnpaBo 1 yCTaHOBUTb €ro B cpeaHee noJsioskeHue. MNpu atom
O0/KHO Habo4aTbCA NepPeKoYeHne MUraloLWKMX 3e/1eHbiX CBETOANOA0B PAAOM C rHe3aamu "BbIXO4-1".

6.15. MoBopaumneasn perynarop "YACTOTA, 'u" BnpaBo, ybeamTbca B USMEHEHUN YacTOTbl MUTAHUA UH-
AMKaTopoB Haa rHe3aamu "BbIXOA-1" B cTOpOHY ee yBennyeHus.

6.16. YcTaHoBUTb 06a perynaTtopa "YACTOTA, u" n "AMNOJINTYOA" B KpaliHee nesoe. Mpn 3TOM UH-
AVKaTopbl Hag rHesaamu "BbIXO4-1" (eciv OHM B 3TOT MOMEHT CBETU/IUCH) AOJIXKHbI NOracHyTb. Paso-
MKHYTb MeXKay coboit pasbembl TUNA "Kpokogun".

6.17. Ha Tabno Taimepa b6yaeTt nponcxogutb 06paTHbIM oTcHeT BpeMeHW. 1o OKOHYaHMM YCTaHOBNEH-
HOro BpeMeHM pa3facTca 3ByKOBOM CUTHAA, BbIKAOYUTCA MHANKALMA ABUKEHUSA MAarHUTHOrO NoAns, nepe-
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CTaHeT MuraTb TOYKa Ha Tabo Taimepa. B MOMEHT npekpalLeHMsa 3ByKOBOro CMrHana Ha Tabao Taimepa
BbICBEYMBAETCA 3aZaHHOE paHee Bpema NpoBeaeHMs npoueaypbl. s ocTaHOBKKM paboTbl annapaTta BO
BpPEMSA NPOBeAeHNA Npoueaypbl He0H6X0AMMO HaXKaTb KHomKy "CTOMN", npu aToM pa3gacTcsa 3ByKOBOM CuUT-
Han, Ha Tabno Taimepa nossutca undpa 0, a 3aTem paHee ycTaHOB/NEHHOE Bpems. 1A nepesoaa annapara
B PEKMM CTOXACTUYECKOrOo (Cny4aiHOro) nepemeLlteHnsa nons HeobxoanmMo Haxatb KHonky "CTOXAC", npwu
3TOM Ha BepxHeM Tab/10 3aropuTCA COOTBETCTBYHOLLMIA MHAMKATOP XKENTOro LBETA U NPU HAXKAaTUM KHOMKM
"MYCK" HayHeTCA XaoTUYECKOe NepeKNoYeHNEe NHANKATOPOB ABUKEHUA nons. NepeKkntoyeHne Ha cToxa-
CTUYECKUIM PEXKMM MOXKHO OCYLLECTBAATL U BO BPEMSA NPOBEAEHUA NPOLEeAypbl.

6.18. Mocne npoBepKM paboTbl annapaTta ycTaHOBUTbL nepekntoyatens "CETb" B BbIK/NtOYEHHOE NONOXKE-
Hue. MNpoBepKa paboTocnocobHOCTM M NOATOTOBKa annapara K paboTe 3aBepLUeHbl.

7. MOPAAOK IIPOBEAEHUA ITPOLUEAYP

7.1. PeKoMeHaauuu

JleyeHure NPOBOAAT KaK B CTaLLMOHAPHbIX, TaK U aMbByNaTOPHbIX YCOBUAX U HA3HAYalOT NO NOKa3aHUAM,
06ycnoBAEHHbIM BUAOM M GOPMOW NATONOMMKN, XapaKTEPOM TeueHUA 3a60/1eBaHUA U C y4EeTOM UHAMBUAY-
aNbHbIX 0COBEHHOCTEN KAMHNYECKOM KapTUHbI 60/IbHOr0. HayanbHble ceaHCbl Kypca 1eYeHna A0MKHbI
obecneuymBaTb MAMKOE LWaasallee Bo3aencTeme (YacToTa M Bpems BO34eNCTBUA MUHMMANbHBI). C yBennye-
HMEM YMCNa CeaHCoB NapamMeTpbl BO34ENCTBUA M3MEHSAIOTCA B CTOPOHY YBENNYEHUA C LLeNbio NPeaoTBpa-
LLeHUs afanTauumn opraHnMama K Bosaeincrayowemy ¢paktopy. Yem Bbilwe Bo3pacT 60nbHOro 1 yem 6onee
BblpayKeHa NaToN0rns, TeM Yalle U3MEHAETCA 3HaYEeHUe YacTOTbl KOMMYTaL MM UCTOYHUKOB BMI 1 YyacToTbl
CnefioBaHMA Navek MMNYAbCOB INEKTPOCTUMYNALMM OT CeaHCa K CeaHcy.

7.2. [Ipoueaypa MarHuToTEepanuu

Mpun ncnonososaHmn nsnyydatena bMIM "OTOJIOBbE" 6onbHOM pacnonaraeTca cuaa B Kpecsie Uam nexxa
Ha KyleTKe. Micnosib3oBaHMe Npmu3maTUyeckoro nsny4datens 6MI, Kak NpaBuao, NPOMUCXO4MUT B MONONKEHUN
60/1bHOrO siexKa. B 0buem BapuaHTe MCNONb30BaHMA TepMUHabl u3nydatena MM "OFOJIOBbE" pacnona-
ratoTca butemnopanbHo. Mpu Manbix MHCYIbTaxX I0KaAU3aLmMa BO34eNCTBMA BeryLumm MarHMTHbIM Nonem
ocyLiecTBnseTca B 061acTM NpoeKL MM oYara NopParKeHus, a NPu Kox1eoBeCcTUbYNAPHbIX PaCCTPOMCTBAX — B
06/1aCTV COOTBETCTBYIOLLEN YLLIHOW pakoBUHbI [1]. TepmuHansl nsnydatena "Or0O/TIOBbE" moryT pacnona-
raTbCa Tak»Ke rno 106HO-3aTbINOYHOMY BapUaHTy.

Ucnonb3oBaHue nsnyyartena MM npnamaTnyeckoro no3BosseT A0-MONHUTb METOANKY NeveHuna Xpo-
HMYECKOM LepebpoBackynapHON HegocTaTodHoCcTU Uam LN Bo3aencTemem 6erylwimm marHMTHbIM NOJIEM,
NP KO-TOPOM TEPMUHANbI NPU3MATUYECKOTO U3/1y4aTeNa pacnonaratoTca B LWerHO-BOPOTHUKOBOM obnactu
1 3aTblNIKe (CyboKUMNUTaNbHAA MeToauMKa, puUc.8).

Puc.9. CybokumnutanbHana METOAMKA NPUMEHEHMA NAaPHOro NpM3ma-
TUYECKOro 13y4YaTesnia Npu HapyLleHUAX B BepTebpobasnnapHom bac-
ceiHe v npu 4LMN.

MNMonoxeHne NauMeHTa — nexa Ha XK1BoTe. Perknmbl 6eryuiero MarHMTHOro Nons U AMHaMMKa ux name-
HEeHMA OT Npoueaypbl K NPOLEAYPE aHAIOMMYHbI PEKMUMAM, UCMOb3YEMbIM NPU TPAHCKPaHMaIbHOW Mar-
HUTOTEpPanuKu c NomMmolLbto nsnydyatens MM "OrFO/IOBbE".
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Mpu neYyeHNM OCTEOXOHAPO3a, PaAMKYAMTA, NtoMbanrnm, BeptebpobasnnapHo He4OCTaTOYHOCTH
npuaMaTUYeCcKM U3ly4aTeNb pacnonaraeTca napaBepTebpanbHO BAOb NO3BOHOYHMKA (prc.9) B cooTBeT-
CTBYHOLLEM OTAeNe (LWenHbIN, rpyAHON, MOACHUYHbIN), B 3aBUCMMOCTM OT 60/1€BbIX OLLyLLEHWUI. YacToTa Ha
nepsble 2-3 npoueaypsbl ycTaHasameaetca 1 My, Janee yactoTa NoCTENEHHO YBEANYNBAETCA: Ha 3 — 4-0M
npoueaype — 5 'y, n ganee (K KoHUY Kypca) go — 12-16 'y, dkcno3suumsa coctasnseT 10-15 muH. Yucno cean-
coB — 8-12 B 3aBUCUMMOCTU OT TAXKECTM Npouecca.

Puc.9. MapasepTebpanbHOE PacnoNoKeHne NPM3mMaTUYecKoro
nsnyyatens bMI npu neyeHnn ocTeoxoHAPO3a WeENHOro oTaeNna
NO3BOHOYHMKA.

Mpumeyanue. Jna ycuneHns spdekTa feveHns nyTeM MeCcTHOro BBEAEHUA aHaNbreTUKOB, CMAa3MOou-
TUKOB MM PACCaCbIBAIOLLMX MPENapaToB UCNONAb3YETCA KOHTAKTHAA MeToAMKa C candeTKom, NponnTaHHOM
NeKAPCTBEHHbBIM NpPEenapaToM M PACcnONOXKEHHOW MeXAy NOBEPXHOCTbIO Tena u usnydatenem. MNpu stom
PeXMM MarHUTHoro nons Bblbupaetca "MN" (Nynbcupytoutee).

Ecnn neyeHmne ocyulectsaneTca 6e3 MCMNo/b30BaHUA MECTHOM IEKAPCTBEHHOM Tepanun, To BO3AeNCTBME
6eryuwmm MarHMTHbIM MOJIEM MOMHO OCYLLECTBAATb 4yepe3 ogdexay naumeHTa. lNpu nedyeHun nnede-
JIONAaTOMHOro NepuapTpmTa NPU3MaTUYECKUI M3yYaTeNb pacnosiaraeTcs B o6aactm nneya (puc.10), B 30He
NoKanusauum 6onm no nneye-nonaToyHoOM metoauke. PMKCMpoBaHME NPU3Mbl U3/1y4aTeNsa, yCcTaHaBAMBa-
€MOW B 3TOM C/ly4ae Ha pyKe B 06/1aCTM Naeya, MOXKeT OCYLLECTBAATLCA C MOMOLLLbIO NEHTOYHOTO PpUKcaTopa
M3 KOMMNAEKTa U3nyyaTtens.

Puc.10. PacnonorkeHne napHOro Nnpnu3amMaTmM4ecKkoro nsny4yatens npu
Jle4eHnmn naeye-n0naToYHOro nepuapTpuTa.

PexXnumbl nevyeHua: gMHAMMUKA U3MEHEHMA YacTOoTbl moaynaunmn 6eryu.|,ero MArHUTHOro nonAa n Bpema
3KCno3nuunun BbI6V|palOTCFI no aHanornm c npou,e,a,ypoi/'l neyeHnA oCcteoxoHA4po3a.

JleyeHve nepudepuyeckoin NoavHenponatTMn, obAUTEPUPYIOLLErO SHAAPTEPUUTA OCYLLECTBAAETCA B
NonoXKeHnn 6o0AbHOro — Nexka Ha cnuHe. Oba TepMMHANA M3/yYaTeNsa PacnoiiaratoTca Apyr 3a APYrom Ha
MOBEPXHOCTU KYLWETKM, @ HOra KNagetca Ha HUX (puc.11). OnTMManbHbIM ABNAETCA PACNO/IOKEHME TEPMU-
Ha/I0B U3/y4aTens B Npoekumm bonee noparkeHHoro Hepea (n.poroneus, n.tibialis, n.suralis). Mpu aTom ana
6osiee TOYHOM NOKanAn3auum Bosgeictemns oba TepMmuHana MoryT 6biTb 3aPpUKCUPOBAHbI HA HOre C NOMO-
Wb NEHTOYHbIX GUKCATOPOB. HanpaBneHne ABUMNKEHUA MArHUTHOTO MOJIA — BAO/Ib KOHEYHOCTU. Bpema
aKcno3numm — 10-15 muH. YacTota KOMMyTaLmMmK MCToYHMKOB BEMI — 16 T, Pexkum marHutHoro nona " I
C M3MeHeHMeM Ha "MN" K cepeamHe Kypca. Yncno ceaHcos — 12-13. [1nA 3aKpenneHna pesynbTaTta peKo-
MeHAYyeTCA NOBTOPUTL Kypc nedeHna yepes 1,5-2 mecaua.
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Puc.11. BapraHTbl pacnoioxeHua npusm npnu3maTM4yecKkoro
usnyyatens BMI npu neyeHnmn anabetmyeckon nepmndepuryeckom
nosnHenponaTum.

Mpn neyeHUM HeBpMUTA NMLEBOTO HEpPBA WAM HEBPAITMU TPOMHUYHOIO HEepBa MCMOb3YETCA KPYIbli
nsnyyatenb BMI, KoTopblt pacnonaraetca B npoekummn 6oam (puc.12). Yactora BMI Ha nepsble 2-3 npo-
ueaypbl yctaHasaueaetca 1 'y, Janee 4acToTa NOCTENEHHO yBeanyMBaeTca: Ha 3 — 4-oi npoueaype 4o 5
lu wn, panee, K KOHUY Kypca o 12-16 l'y. Ikcno3muma cocrtasnaet 10-15 muH. Yncno ceaHcos ot 8 no 12 8
3aBMCMMOCTM OT TAXKECTU 3ab0NeBaHUA.

Puc.12. PacnonoxeHune Kpyraoro usnyyarensa 6MI npu neve-
HUW HEBPUTA NNLLEBOTO HEPBA.

7.3. IIpoueaypa TpaHCKpPaHUAJIbHOM 3JieKTpocTumMyisanuu (TIC)

Mpoueaypa TOC npoBOaUTCA, KaK NMPaBUIO, B MONOKEHUN NAUMUEHTA CMAA. DNEKTPOCTUMYNALNA OCY-
LLLeCTBNAETCA C UCNOIb30BAaHMEM 31E€KTPOAA, MMetoLLeroca Ha ¢ukcatope nsnydatens MM "OrFOJIOBbE" n
OBYX CaMOKAeAwmxca anekTpoaos (puc.13). ObecneyeHne HaZeKHOrO KOHTAKTa 3/1EKTPOA0B C KOXen na-
UMeHTa AOCTMraeTCa 3a cHeT NPUMEHEHNA MEeANLMHCKOTO 31eKTPONPOBOAALLErO rens, HaHOCMMOro nepes,
nposeAeHNeM NPoLEeAypPbl HA KOHTAKTHbIE MOBEPXHOCTU 3/1IEKTPOLOB UM Ha NOBEPXHOCTb KOXKM MaUMeHTa
B MecCTax npeanonaraeMomn IoKam3aumm 3N1eKTpoa0B.

MpumeyaHue. BMecTo 3/1eKTPONPOBOAALLENO refa AOMNYCKAeTCA UCMOb30BaHME MapaeBon (2-3 cnosn)
nnn dnaHenesoin candeTkn, CMOYEeHHON GU3PACTBOPOM WAM BOAOW M YCTAaHABAMBAEMOWM MO KaXKAbli
3NEKTPOA.
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Puc.13. MNpumep Mcnonb3oBaHMA 31eKTpoaa Ha puKcato-
pe nsny4datena MM "OFO/NOBbE" n camokneawmxca sanek-
TPOLOB B 061aCTN COCLEBUAHbIX OTPOCTKOB.

Mpwn HavanbHbIX Npoueaypax SNEKTPOCTUMYAALMM YPOBEHD BbIXOAHOIrO HanpAXKeHMA, 4acToTa NOCbIIOK
navyek MMNybCOB M YAcTOTa NepPeKAYEeHMNA KAHANOB YCTAaHABAMBAOTCA BPYYHYO HAQ MUHMMaJIbHbIE 3HaYe-
HuA - (perynatopsbl "AMNNANTYAA", n "YACTOTA" — KpailHee NeBOe MOJIOXKEeHUe). 3aTem, COrnacHo Bbl-
6paHHOM MeToAuKe BO34ENCTBMA, YCTaHABAMBAOTCA HeobXoaMmble YPpOBEHb aMNIUTYAbl, 4acTOTbl Nepe-
KNHOUYEHWUA KaHA/I0B U C1eA0BaAHUA NaYeK MMNYNbCOB BbIXOAHOIO HanpsaxKeHus. MNpeanoyteHme npu Bbibope
4acToTbl NEePeKNYEHNA KaHanoB (0COBeHHO B CayYanx KynupoBaHus 6o01eBoro cMHApPOMa) cneayeT oTaa-
BaTb Yactotam B62M3M 10 'y (4acToTa cnegoBaHMA navek byaet HaxoauTbes B6aM3n 77 T'u). Bosgeiicteue
Ha 3TMX YacTOTax OPraHU3yeT OCHOBHOM pUTM I3, HaBsA3bIBaA ero CTPYKTypam Mo3ra, CnocobCcTBya yayud-
LeHUto bnoaneKkTporeHesa.

7.4. CoueTaHHOE U KOMOMHUPOBAHHOE BO3/AE€MCTBUE TPAHCKPAHUAJIbHOM 3JIEKTPO-
CTUMYJISLUU M1 MarHUTOTEpPaNUU

Hanbosnbluaa appeKTMBHOCTb OT NpumeHeHus annapata "AMO-ATOC-3" gocturaetca npu coyeTaHUu
UAN KOMBUHUPOBAHUM MarHMToTepanuu (TpaHCKpPaHMaNbHOM M MECTHOM) C TPaHCKPaHWa/NbHOW 3N1EKTPO-
cTumynaumei. Boibop Toro namM MHOro BapuaHta KOMBUHMPOBAHMA UM COYETaHUA ABYX GAaKTOPOB BO3AEN-
CTBMA 3aBMCUT OT XapaKTepa NaTo/IorMm, ee UHTEHCUBHOCTU, I0KANM3aLUMN U OCYLLLECTBIAETCA BPAUYOM.

CouyeTaHHas METOAMKa PEKOMEHAYETCA A/1A IeYeHUA LeIoro psaaa HEBPOJIOrMYeCcKnx 3abonesaHni, a
MMEHHO:
- OXKUpeHune n metabonunyeckuin cnHapom [20];
- XPOHWYECKME HapYLLEeHMA MO3roBOro KpoBoobpalleHUa (Hanpumep, NpPu AUCLUPKYNATOPHOM 3HUedano-
naTUK aTePOCKAEPOTMUYECKOTO, TMNEPTOHMYECKOIO NN CMEeLLIAHHOro reHesa riaBHbiM obpasom, | u |l cta-
Anun 3aboneBaHuMA); KOTHUTUBHbIE paccTpoicTsa [30];
- COCTOAHMA NOC/ie NepeHeceHHoro UWeMMYEeCKoro MHCyAbTa (BOC-CTaHOBUTE/IbHLIN U pe3eayasibHblii ne-
proabl) [29];
- nocneacTBMA YepenHO-MO3roBOn TPaBMbl (aCTEHOHEBPOTUYECKUIN CUHAPOM, COCYAMUCTaA ANCTOHUA, NPO-
yme BereTaTMBHbIE, @ TAK}Ke IMOLMOHa/bHble AnCHyHKUUK) [24];
- CMHAPOM XPOHUYeCKon yctanocTtu [31];
- TONI0BHble 60K (MUrPEHb, KNacTepHas M NocTTpaBMaTUYeckas uedanrms);
- HapyLlWeHMs B PenpoayKTUBHOM cucteme [28];
- HEBPAITUM M HEBPOMNATUM YepenHbIX HEPBOB.

Mpn neyeHUn NauMeHT pacnosaraeTca CUAA WAW Nexa Ha KyweTtke. TepmuHanol msnyyatena BMI
"Olr0JIOBbE" ¢uKcupytoTcs B BUCOYHOM 061aCTU FON10BbI, @ 3/1€KTPOAbI N0 I0OHO-COCLLEBUAHON METOANKE
(cm. puc.13). Yactota KOMMYTaUMK UCTOYHMKOB BMIT Ha HavyanbHbIX NpoLeAypax YCTaHAaBAMBAETCA Ha MU-
HMMa/IbHble 3HAYEeHUA, YTO COOTBETCTBYEeT HopmanbHoMmy puTtmy CCC ¢ nocneaylowmm yseandyeHnem K ce-
peanHe Kypca nevyenma go 10-12 'y, 4TO COOTBETCTBYET HOPMA/IbHbIM 3HAYEHUAM O- puTMa I3, AMNAUTY-
Aa Toka npu TIC Ha nepsble 2-3 npoueaypbl — 1-3 aeneHus wKanbl, YactoTa 8-20 'y ¢ AanbHENWMM nepe-
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X040M Ha 77 Tu. BaXKHblii KpUTEPUI NPU YCTAHOBKE aMNAUTYAbl TOKA — HanMuMe owwyleHna "pacnmpaHuns”
nog, sNeKTpogamu, NOKanbiBaHMA U T.N. B 3aBUCMMOCTM OT xapaKTepa NaTonormmn, 4aBHOCTN 3aboneBaHmA n
BO3pacTa naumeHTa Bpemsa 3KCNOo3nLMm Npu CoHeTaHHOM BO34eNCTBUM BapbupyeTca oT 5 40 20 MuH, a Kypc
neyeHuna coctasnsaet 8-15 ceaHcoB. Bpema nposeaeHmA npouenypbl Ha nepsble 2-3 ceaHca AONMKHO CO-
CTaBNATb 5-7 MuH.

Mpy NCNONb30BaHUKN 3/TIEKTPOCTUMYAALMM Be3 MmarHuToTepannum Bpems 3KCMO3ULUN MOXKET bbiTb yBe-
nnyeHo go 30-40 muH, a Kypc neveHma — go 20 ceaHcoB. AHANOrMYHbIE PEXUMbI MOTYT UCMNO/Ib30BATbLCA B
KOMMNNEKCHOM JIeYeHUU OXKUPEHUA, HEMPOTEeHHOro HeaepKaHUsa MOYM U AP. HEMPOIHAOKPMHHOM NaTono-
rmm [20, 26-28].

Mpu NeyeHnn XpoHUYECKomn LepebpoBacKyNsPHON HEeAOCTaTOYHOCTU C UCMOb30BAHMEM NpU3MaTUYE-
cKoro msny4yatena bMI anekTpocTMmynsumna no No6HO-COCUEBUAHON METOAMKE MOMKET OCYLLeCTBAATbCA
KaK [OMOJIHALWAA npoueaypa, ecan HapyleHus B BepTebpobasmnapHom cocyauctom bacceliHe conpo-
BOM AT OCHOBHYIO NMaTO/IOTMNIO UIN ABAIAOTCA €€ NPUUYMHOIA.

7.5. [IpyuMepbl METOAUK JIeYEeHUS

7.5.1. TunepToHu4yeckan 6onesHb | 1 Il ctagnn, aucunpkynaTopHana sHuedanonatua [32]. Bosaencrteme
6erywmm mMarHMTHbIM MOJIEM OCYLLECTBAAETCA C NnomoLlbio u3nyydatens MM "OFOJIOBbE" B coueTaHum ¢
T3C. Usnyyatens MMM "OrFOJIOBbE" dpuKcnpyeTca Ha ronose c opMeHTaumen LeHTpPoB TepMUHAN0B B BU-
COYHbIX 061acTAX HaBCTpeYuy Apyr Apyry (butemnopanbHo). PeXXUM MarHMTHOro nons - ~, . Yactota Kom-
MyTaumMn nctodyHukos bMI — 1 My Ha nepsble 2-3 npoueaypbl ¢ NnocteneHHbIM ysenmyeHmem o 10 My K
KOHLY Kypca. dieKTpocTUMynaums (mesoguaHuedanbHas MOAYNALNA) OCYLLECTBAAETCA C NMOMOLLbO N06-
HOro 3/1EKTPOAa, PAacnofoXeHHOro Ha duKcaTope nsnydatensa bMIM "OFOJIOBbE" u aByx camoKknesawmxca
3NeKTPOAO0B, pacnonaraemMbix No N06HO-cocLEeBUAHON MeTogMKe. YacToTa cief0oBaHUA MavyeK MMMYNbCOB
Ha Hava/sibHble npoueaypbl MMHUManbHaa — 8-10 Iy (4acToTa nepekntoyeHusa KaHanos 1-2 lu) c nocneay-
IOLLMM YBEJIMYEHUEM K KOHLY Kypca Ao 60-77 'y (4acToTa nepeknoyeHma KaHanos 8-10 ly). Bosaelicteue
HaYMHAIOT C MMHMMA/IbHOTO BbIXOAHOMO HanpsxKeHus (perynatop "AMMINTYOA" B KpaliHem 1eBOM MOAO-
YKEHUU), U3MEHAA ero A0 NOABJAEHUA NErKoro pacnupaHua nog 3neKTpogaMu. K KoHLYy Kypca oCcyLecTBaA-
0T NOCTENEHHOE YBE/NIMYEHME HANPAXKEHUA, PYKOBOACTBYACh pe3ybTaTaMu AUHAMMKM NeYeHns N cybbek-
TUBHBIMM OLLYLLLEHUAMMW NaLMEHTa. IKCNO3NLUA OAHOMOMEHTHOro Bo3aencTemna 10-15 muH. Kypc neveHus
— 10-12 ceaHcoB. HayasibHble 3HAYE€HUSs aMNAUTYAbl U CKOPOCTb ee HapacTaHUA BblbMpaeTca Bpavyom, UCXO-
OA U3 BO3pacTa NaumMeHTa, TAXKeCTn 3aboneBaHnA, HAANYMA CONYTCTBYIOLWEM NAaTONOTUM U ee XapaKTepa.

7.5.2. Manble nHcynbtbl [29]. U3nyyaTtens BMIM "OFOJTIOBbE" ycTaHaBAnBaeTcA Ha ronosy nauyeHTa ans
BO34eMNCTBMA B 061aCTU NPOEKUMM oYara nopaxeHus. [1na sneKTpoCcTUMYNALUN UCNOb3YHOTCA CaMOKen-
LMecA 3/1eKTPOAbl, YCTAaHAB/MBaAEMble, KaK U B Npeaplaylem cayvae, no N106HO-COCLEeBUAHON METOAMKE.
PeXXMM MarHMTHOro nNonA — nepemeHHbIM. YacTtota KOMMmyTauumn MCcTovHMKoB BMIT ycTaHaBamBaeTca Ha
nepsble 5 npoueayp - 1 'y, Ha ocTanbHble — NocnegoBaTenbHoe yeeanyeHue yactotol 4o 10 My, YacToTa
CNefoBaHMA MAYeK MMMYNbCOB SNEKTPOCTUMYNALMN BbiBMpaeTca Ha Becb Kypc 8 'y (4acToTa nepekntoye-
HWA KaHanos 1 Mu). AMNAUTYAa MMMYbCOB, HAYMHAA C MMHMMA/IbHbBIX 3HAYEHUI A1A NepBbiX Npoueayp,
NOCTENeHHO YBENINMYMBAETCA A0 MAaKCMMaNbHOW BE/IMUYUHBI (HO 6e3 noABaeHUA 6oneBbiX OLLYLLEHWI noa,
3NEeKTPOAAMM) K KOHLY Kypca fieyeHns. CoyeTaHHOe BO3AENCTBUE OCYLLEeCcTBAsAETCA B TeyeHMe 15 muH. Kypc
coctasnseT 8-12 exxeAHeBHbIX Npoueayp. [nA 3aKkpenneHna NofoKUTEbHOM ANHAMUKK Yepes 2-3 Heaenu
KYpC peKoMeHAayeTcA NOBTOPUTb.

7.5.3. KoxneapHo-BecTMbynspHble PacCTpPoOMCTBa M HEMPOCEHCOPHaa TyroyxocTb [17]. JleyeHune ocy-
LLeCTBNAETCA B NONOXeHUU BonbHoro cmpda. [na sneKTPOCTUMYNALMM MCNONb3YHOTCA CaMOKaeAlmneca
3NEeKTPOoAbl, yCTaHaBAMBaeMble Mo NO0OHO-cocLeBUAHON meToamKe. Mcnonb3yeTca MeToAnKa, NPU KOTOPOH
TepMUHanbl n3nydatena MMM "OFOJIOBbE" cnycKatoTca HUXKe 40 YPOBHA YLWHbIX PaKOBWUH (3a cyeT ocnab-
NeHus BepxHero puKcaTopa Ha rosose nauueHTa). Pexmmbl Bo3gencTama (6eryuero MarHUTHOro noas u
3NEKTPOCTUMYNALMN) U ANHAMMUKA X U3MEHEHMA OT NpoLeaypbl K Npoueaype aHaNorMyYHbl peXxumam, uc-
NoNb3yeMbIM NPU SUCLUPKYIATOPHON 3HUedanonaTuu.
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7.5.4. Peabunutauma yacto 6onetowmnx getei [33]. Mcnonb3yetca coyeTaHHaa meToauKa. TpaHCKpaHu-
a/fibHaA MarHUTOTepanua ocyLecTBafeTcA butemnopanbHo. Mpu Bo3pacTe pebeHKa 5-7 net mexKay BUCOY-
HOM 061aCTbO U KaXKAbIM U3 TEPMWHAIOB pacnonaraeTca NpoknagKka us 2-3 cnoes ¢naHenun. Mpu asTom MH-
OYKUMA NOAA Ha NOBEPXHOCTU ronoBbl CHUXKaeTca o 20-25 mTa. YactoTy KommyTauum nctodHnkos bMI
YBE/IMYMBAKOT OT ceaHca K ceaHcy oT 1 go 10 Mu. Me3sogmaHuedanbHyto MOAYAALUIO OCYLLECTBAAKOT MO
NnobHo-cocueBMAHON MeToguKe. AMNANTYAY TOKA yBenMYMBalOT He bonee yem Ao 3 ea. (c yyetom oTcyT-
cTBuA 6oneBbIX owyueHMi). Yactota cnegoBaHms navek mmnyabcoB — 30-77 Ty (4acToTa nepekntoyeHms
KaHanos 4-10 u). Ikcnosunyma 7-10 muH. Kypc 8-10 ceaHcoB. HasHauyaTb He 6osnee 2-x pa3 B roay (oceHb,
BeCHa) B KauecTBe NpodunakTukn. B neproa oboctpeHnsa — Ha doHe TpagUUNMOHHOM Tepanuu.

7.5.5. Nleyenune getent ¢ AUN (cnactuyeckaa ¢opma) [25]. Mcnonb3yeTca npuamaTUyYeckuii usnyyaTesnb
6erywero MarHMTHOro nons. JleueHne NPoOBOANTCA KOMIMIEKCHO B COYETAHUM C Ie4ebHbIM Maccaxem U ne-
4yebHOM rMMHACTUKOW. OANH M3 TEPMUHANOB (NPU3M) M3yYaTeNA, HAaKNAAbIBACA KOHTAKTHO Ha CyOOKLM-
NUTaNbHYI 061aCTb HA NPOKAAAKY C 2% PACTBOPOM FlyTaMUHOBOM KMCAOTbI, BTOPOM U3/ly4aTenb — Ha No-
ACHUYHYIO 061aCTb Ha NPOKNAAKY € 2% pacTBOpoM cynbdaTta MarHma. IKCno3muma — 5 muH npu 1-n npoue-
Aype, C NoCcTeneHHbIM yBennyeHmem Ha 1 MuH exxegHeBHo, A0 10 muH K 5-1 npoueaype, ¢ nocnegyowmm
NoCTeneHHbIM YMEHbLIEHNEM BPEMEHWU IKCNO3ULMK Ha 1 mMH. YacToTa KOMMyTauum UCTodHMKos BMIT —
10 lNu. Kypc 10-14 exxeaHeBHbIX CEAHCOB.

MNpumeuvaHue. Ana ycuneHus adpdekTa eyeHnsa NyTeM MECTHOro BBEAEHMA aHaA/NbreTUKOB, CNa3MOo/u-
TUKOB MM PACcCacbiBalOLMX NPENapaToB UCMNONb3YeTCs KOHTAaKTHas MeTOAMKa C candeTKoM, NPOonUTaHHOM’
NNeKapCTBEHHbIM MPEenapaTomM U PacrnoioKEHHOM MeXAay NOBEPXHOCTLIO Tea U U3Ny4YaTeNiem.

8. TAPAHTUHMHBIE OBA3ATE/ILCTBA

MpeanpuaATUEe-U3roToBUTENb rAaPaHTUPYET COOTBETCTBME annapaTa TEXHUYECKUM YCI0BUAM U ero bes-
OTKa3Hylo paboTy npu cobntogeHnn noTpedbuTenem ycioBmin aKCNyaTauum.

CpOK rapaHTum ycTaHaBnmBaeTca 12 mecAues Co AHA NPOLANKM YCTPOMCTBA.

B cnyyae oTKasa ycTpoiictea B paboTe No BUHe NpeanpuaTUA-U3roTOBUTENA COCTABAAETCA TEXHUYECKN
060CHOBAHHbI aKT peKfamaunmn ¢ 04HOBPEMEHHbBIM coobLLEHNEM 06 3TOM NpPeanpPUATUIO-U3TOTOBUTENIO.

B aKTe yKa3blBaeTCcA 3aBOACKON HOMEp YCTPOICTBA, O6HapYKeHHble AedeKTbl, NpUBEALINE K OTKa3y
YCTPOWCTBa B paboTe, a TaKKe KOIMYECTBO YacoB, NPOPAabOTaHHbIX YCTPOWCTBOM.
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