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PYKOBOLOCTBO NO 3KCIJIYATALUA
BHUMAHMUE!

[Mepen npuMmeHeHVeM annapaTta HeOBXOAMMO BHUMATENBHO U3YYNTb
HacToswme PykoBoacTBo mo akcnnyatauun v VHCTpykumio no npvume-
HEHMIO, KOTOpble codepXaT CBEAEHUS U ykasdaHud, Heobxoaumble Anis
npaBunbHoW, 6e3onacHon 1 aEKTUBHOM IKCMyaTaumm annapara.

[Mpu nokynke annaparta TpebynTe NPoOBEPKU:

= paboTtocnocobHocTy;

= KOMMIEKTHOCTMH;

" Hanuuus WTaMna NpoAasLa 1 gaThl NPOL4AXKU B CBUAETENLCTBE O
npuveMKe 1 TanoHe Ha rapaHTUNHbBIA PEMOHT.

BAXHAA NMHOOPMALUA
LlenocTHOCTb WHYpOB BUMbpochoHOB
LLIHypbl BMOPOCOHOB MOryT MOTEPATb SNMACTUYHOCTb MPU OMUTENb-
HOM M YaCTOM KOHTaKTe C KOXeW (B YaCTHOCTU U3-3a notooTtaeneHus). B
pesynbTate MOXET MPOM30MTU OOpPbIB BHYTPEHHUX TOKOMPOBOOSLLNX
Xun. B cBsA3M c aTuM pekomeHgyeTcs BUOPOGOHLI CTaBWUTb Ha Temo
NoBepX TOHKOro 6enbsi.

Pa3zbembl npeobpa3oBaTenen
Mpn npoBedeHuun npouenyp, pasbembl NpeobpasoBaTenent JOMKHbI
ObITb NMAOTHO (4O KOHLA) BCTaBMEHbl B anmnapar.

HA3HAYEHME AMNMAPATA

Annapat Bubpoakyctuyeckoro Bosgencteusa «BUTAPOH-5» (ganee
Nno TeKCTy — annapaTt) npegHasHayeH Ans NpUMEHeHus B neyebHo-
NPOMUNAKTUYECKNX U CAHATOPHbIX YYPEXOEHUSX, a Takke B JOMALUHNX
YCMoBMSX MO pekoMeHAauun 1 nog KOHTporieM Bpada-crneumanucra.

BosgenctBne Ha TkaHM M opraHbl MOAYMMPOBAHHBIMKM MexaHu4e-
CKUMW KONeBGaHWsIMU HU3KOW WHTEHCUMBHOCTU (MWKPOBMOpauusiMu) B
aKyCTUYeCKOM [Juanas3oHe 4acToT MO3BONseT AOOUTbCH BbIPaXXEHHOro
TepaneBTuyeckoro adpdekta. [lpu HenocpeacTBEHHOM  KOHTakTe
BnbpoakycTuyeckoro npeobpasoBatensa (BMOpodoHa) C MOBEPXHOCT-
HbIMU CIOSIMUA KOXW MPOUCXOAUT MNPOHMKHOBEHME MUKPOBMOpaLMin B
TkaHu (B paguyce u Ha rmybuHy oo 7-10 cm) n nsbmnpatensHoe BO3gen-
CTBME Ha pasnu4yHble BUonornyeckue CTpyKTypbl, a Takke KOMNeHcauus
aeduunta MMKpoBMOpaLMi B TKaHSAX M OpraHax opraHvama 4erioBeka.

AnnapaT npumeHsieTca Ans NpodunakTMkn 1 nedveHus 3abonesa-
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HWI, CBA3AHHbLIX C HapyLLleHUeM KanunnapHoro KpoBoToka U NMmMdoTo-
ka. AnnapaTt okasbiBaeT NpOTMBOBOCNANUTENbHOE, MPOTUBOOTEYHOE,
obesbonuBatollee, Tpodumyeckoe U pereHepaTMBHOE OeNCTBUE.
MpumeHseTca ana neyvyeHus OYHKUMOHANbHbBIX PacCTPONCTB, CBS3aH-
HbIX C HapylleHWeM MHHepBaLMW OpraHoB M TKaHeW, AM1S NOBbILLEHUS
UMMyHUTETa, ANS 3akpenneHns nevyebHoro adpdekta nocrne BbI3LOPOB-
neHns 1 B NpoUNakTU4eckux Liensix.

OBLUME TEXHUYECKUE XAPAKTEPUCTUKHN

AnnapaT BbINoNHeH B cooTBeTcTBUM C TpeboBaHuamn FOCT P
50444-92 n cepTunLnpoBaH B YCTAHOBIIEHHOM MOpPsSAKe Ha COOTBET-
ctBue TpeboBaHuam ©GesonacHoctv no FOCT P 50267.0-92 wu
IEC60601-1:88 + A1:91 + A2:95 ansa v3genui knacca Il ¢ pabouen
yacTtbto Tuna BF c¢ kopnycom 6e3 3alimTbl OT NPOHUKHOBEHWUS BOAbI,
TpeboBaHNAM aneKkTpoMarHuTtHon coBmectumoctu no [OCT P
50267.0.2-2005 n EN60601-1-2:2007, a Takke TpeboBaHusM cTaHaap-
ToB cepun TOCT P MCO 10993. lNo cTeneHn NoTeHUMarnbHOro pucka
nNpMMeHeHns annapaTt oTHocuTcs K knaccy 2a no FOCT P 51609-2000,
Mo BO3MOXHbIM MOCMEACTBUSIM OTKa3a B MpoLecce 3aKcnnyataumm — K
knaccy B, no BoCnpvHMMaembiM MEXaHU4YEeCKMM BO3OENCTBUAM — K
rpynne 2 no FOCT P 50444-92. Bug KnMMaTU4eCKOro BO3OEWCTBUSA —
YXJ1 kateropusi 4.2 no FOCT 15150-69.

B cootBetctBUM ¢ Knaccudpukaumen Oupektusbl 93/42/EEC anna-
paT OTHOCWUTCS K aKTMBHbIM TepaneBTUYECKM HEWHBAa3WBHbIM Meau-
LIMHCKUM n3genuam knacca lla.



OCHOBHbIE TEXHUYECKUE OAHHbIE

HanpspkeHue nutaHnsa oT ceTu NepeMeHHOro Toka, B. 220 + 22
YacToTa nutatowwen cetu, 'y 50-60
MoTpebnsiemas molHocTb, BA, He Gonee 20
HanpsipkeHne nuTtaHmns oT BHELLHEro MCTOYHMKA NOCTOSIHHOIO Toka, B 1242
Bpewmsi HenpepbiBHOM paboTel, Y, HE MeHee 8
CpeaHuii cpok cnyx0bl, neT, He MeHee 5
Macca annapaTa, HeTTo, kr, He Gonee: 2,0

[abapuTHble pa3mepsbl, MM, He Bornee:

BITOKA YMPABITEHMIS . ...ttt ettt ettt ettt 121x70x24
BIIOKA MUTAHNS . ...t 80x50x90
BMOpOaKyCcTUYECKOro Moayns (BUBPOMOH TUMA A)......cccceeieeeiieeieeieenene. 51x41x15

NAPAMETPbl HABHAYEHUA

[nuTenbHOCTb OAHOTO LKA M3MEHEHWS YacToTbl MUKpoBUbpaLmuu, Tu, c,
B npegenax 6010
YacToTbl B TOuKax nepermba LMKNorpaMmbl MUBMEHEHNS HacTOTbl MUKPO-
Bnbpaumu, 'y, B gnanasoHe
HVDKHAS YacToTa nepBoro noaamanasoHa (FHT). ... 3010
BepXHss YyacToTa nepsoro nogavanasoHa (Fs1).... 1000+200
HIDKHAS YacToTa BToporo nogauanasoHa (FH2)..... 240180
BEPXHSS YacTOTa BTOPOro NOAANANA30HA FB2).....ccoiiviiiiiiiiiiiiecieaeee. 8500+£1500
AMNNTyAa MUKPOBUOpaLMM MeMBpaHbl Kaxaoro BU6poakyCcTU4eckoro
npeobpasoBartens Ha caMon HWxXHen YyactoTe FH1, MKkM, B Nnpegenax:
BMOPOMOHA CABOEHHOTO TUNA B 1. ..o 442
BUBPOGOHA COABOEHHOMO TUMA B2.....ooiiiiiiiii e 10£2
MOy BUBPOAKYCTUHECKOTO TUMA AT ..ttt 412
MOZYNSA BUOPOAKYCTUHECKOTO TUMA AZ.....ueiiieiinei et et eeaeeeaan 812
MOZYNs BUGPOAKYCTUHECKOTO TUMA A3 ... euiiiiniiiiiiiieiiaiiaiiiaeiaeiaeneens 10£2

Annapat obecneymBaeT MOOyNIMPOBAHHOE YMEHbLUEHNE aMNNTYAbI
MUKpoBMOpaumMm He MeHee 4Yem B 4 pasa. Yactotel mogynaumm Fm B
3aBMCUMOCTU OT YycCTaHoBnNeHHoro napametpa PEXWM Haxopsartcsa B
yKasaHHbIX npegenax:

Pexum 0 1 2 3 4 5 6 7 8 9

Fm,ly - 10,25:0,33/0,35-0,46/0,52-0,69/0,69-0,921,04-1,38(1,48-1,96{2,17-2,883,04-4,03(4,35-5,75




CoBMeCTHO C annapaToM MOXHO UCMONb30BaTh ABa TUNa BMOpoaky-
CcTu4Yeckmx npeobpasoBarenen:
1. BwubpodoHbl Tna B (B1 n B2)

BubpodhoH Tuna B1. . Bubpodor Tvna B2.
g LiseT Hakneiikn — BEJbIN. | | User Hakneitku — 3EJIEHBIN.

& &
BubpodoHbl TMNa B — aTO yHMBepcanbHble NpeobpasoBaTenu, KOTo-
pble MOryT ycTaHaBnuBaTbCs Ha ntobble obractu B 3aBUCMMOCTM OT
3ab0neBaHnNs 1 KOHKPETHbIX peKoMeHZauun no yctaHoBke (cm. Tabnu-
ua 1 Ha cTp. 29-30 n Tabnuua 2 Ha cTp. 33).

2. Bubpoakyctnyeckume mogynm tuna A (A1-A3) (cMm. puc. Ha oGnoxke
JdononHuteneHas koMnnekrauus).

oY 0
o )@

Bubpoakyctnyeckne mogynm tuna A (cM. puc. «[JononHuTenbHas
KoMmnekTaumsay Ha cTp.3 obnoXkM) — 3TO crneuumanbHbI TMN npeobpa-
3oBaTenewn, nNnpeaHa3HayYeHHbIX AMs YCTAHOBKM TOMbKO Ha KOHKPETHbIE
obnacTtu. Kaxxgor obnactn cooTBeTCTBYET CBOM MOAYIb.

BubpoakycTuyeckne mogynu tuna A yctaHaBnuBarTcs B cneumanb-
Hbl€ MaHXeTbI:

¢ BubpoakycTtuuyecknii kopcet
e MaTtpay OPI1O

OpHoBpemeHHOe npoBeaeHue npoueayp BubpodoHamu Tuna B
n moaynsamMmm Tmna A TeXHU4YeCKU UCKIIOYEHO.



KOMMMNEKT NOCTABKWU ANMAPATA
KomnnekT noctaBku annaparta npueBeaeH B [[apaHTUAHOM TarnoHe.

A MEPbI BE3OMNACHOCTHU

BHUMAHMUE! B 6roke nutaHusa annapara, paboTaloLwero oT ceTu, nMe-
€TCA onacHoe Ans XW3HW MepeMeHHoe HanpspkeHve. [pu akcnnyartauum
annapaTta cobntogante obuwpme npaeuna 6e3onacHoCTU NMpu MNonb3oBaHUM
anekTponpubopamu.

SAMPELLAETCA BbiTupaTh Mbiflb HA KOpyce BRaXHOW candeTkon npu
BKIOYEHHOM B CETb annapare. He gonyckawte nonagaHusi Bnarv B KOpMyc
annaparta.

SAMPELLAETCA skcnnyaTnpoBath annapar B BaHHbIX U AyLLEBbIX KOM-
HaTax.

SAMPELLAETCA pa3bupatb, peMOHTUpOBaTb MM MOOEPHM3NPOBATL
annapaT CamMOCTOSITENbHO UMK MopyYaTb 3TO NULaM, He MMEHOLLMM Ccrieum-
anbHoW noAdrotoBku. [pn BO3HWKHOBEHUM HeMonadok B pabote annapata
obpaLlanTeck B peMOHTHLIE CIyObl, ykasaHHble B pasfene «[apaHTuiiHbIe
obssatenscTeay.

BHUMAHUE! B uensix obecneveHns noxapHon GesonacHocTu yoeou-
TECb B VCMPAaBHOCTUN CETEBOM PO3ETKM, K KOTOPOWN MOAKMIYaeTcs annapar, a
Takke B OTCYTCTBUM MOBPEXOEHUI CETEBOIO LLUHYpa M BAINKW annapara.

MpepoxpaHanTe annapaTt OT NageHuh U yaoapoB O TBEPAYH MNOBEpX-
HOCTb. He mpunaraiite pactsarvBatoLyx yCUIMIA K LWUHYypaM npeobpasoBaTe-
nen.

Mpy HeoBXxoOMMOCTY NOAKIIOYEHMS annapaTa K CeTh Yepes yorMHUTESNb
peKoMeHIyeTCs UCNONb30BaTb YANMUHUTENb MPOMBILLIIEHHOTO NMPOWU3BOACT-
Ba.



BAXHAA NHOOPMALIUA

Onepauunsa «CBPOC»

HeobxogumocTtb B onepaumm « CBPOC» BO3HMKAET Npu HENpaBubHON
paboTte annaparta (Hanpumep: annapaTt He BKIOYaETCs, MM Ha aucnnee
oTtobpaxaeTcs cnyyYanHasi uHdgopMaumst). [Ons nonyyeHust noppobHom
WHdOpMaLUmMn obpaTtuTeck K pasaeny BbinosiHeHue onepayuu «CB5POC»
Ha cTp. 17 Hactoswero PykoBoacTtea. Onepaumsa «CBPOC» BbinonHaeTcst
TOMbKO NPV HanmuumMmn 3apsiga akkymynstopa. [pu nonHom paspsige akkymy-
nsTopa nepen BbinoriHeHneM onepaumn «CBPOC» HeobxoaMMo Noaknto-
YWTb BHELLHWUIA MCTOYHUK MUTAHWUSL.

OnutenbHOCTb Npoueaypbl: Yacbl U MUHYTbI

OnuTtenbHocTb oTobpakaeTcs Ha ancnnee B oopmate YACHI : MUHY-
Thl.

ObpaTtute BHMMaHWE, YTO NpW OIUTENBHOM yaepKaHumn KHonkn «BPEMA
YBEJIMYNTb» unn «BPEMA YMEHBLUWTb» B Haxxatom coctosiHum Gonee
1-n CcekyHObl MPOUCXOOUT O4YeHb ObICTpoe yBenuYeHne (YMEHbLLIEHMWE)
3HaAYeHNN BpEMEHW. Yxe Yepes 7 CeKyHA Mocrne HaxaTusi KHOMKWU npu Ha-
YaneHom Bpemenu 1 MuHyTa Byaet HabpaHo Bpems B 1 yac (1:00). Moapo6-
Hee Ha cTp. 12 HacToswwero PykoBoacTtea. [Npumepbl gvucnnes, korga onu-
TENbLHOCTb Mpoueaypbl ycTaHoBreHa B 1 yac (pexkum 1) n B 10 MuHyT (pe-
xum 1).

[T71 1 BS1]BS2 [T11 13 BS1]BS2
| LN | I
| e | oo

MODE Hours TIME MINUTES MODE Hours TIME MINUTES
OnutenbHocTb 1 yac OnutenbHoCTb 10 MUHYT

MpepbiBaHWe BbINONTHEHUS Npoueaypbl

Mpv BbINONHeHUN Npouenypsbl, Yepe3 90 cekyHa BkIOYaeTcst aBTobno-
KMpoBKa KHOMOK. Ha gucnnee nosiensieTcs cvuMBOn OrokvpOBKY B BUAE "}
[aHHas aBTOONOKMPOBKa NpeaoTBpaLlaeT OCTaHOBKY NpoLeayphl B pe3yrb-
Tate cnyyanHoro Haxatusi kHorku «CTAPT\CTOIlM». YroGbl npepeaTtb
npoueaypy OHMPOBaHWS NOCIe BKIOYEHUS] aBTOONOKMPOBKY KraBu (4o
UCTEYEHMS BbICTABIEHHOIO Ha annapare BpemeHu) HeobxoaMmo nocrneqo-
BaTenbHO Haxatb Tpu kHonkn «BPEMA YMEHbBbLUWTb», «PEXNM»,
«CTAPT/CTOTI». NoagpobHee Ha cTp.15 HacTosiwero PykoBoacTea.



PaboTta oT ceTu nepeMeHHOro Toka U OT aKKyMynsitopa

PekomeHngyeTtca pabota annapata oT akkymynstopa. 3apsg akkymyns-
TOopa pekoMeHAyeTCs MPOU3BOAUTb, TOMBKO ECNN OH pa3psikeH bonee yem
Ha 50%.

PaboTta oT ceTn nepemMeHHOro Toka PeKOMEHAYETCS NMPU 3apshKEHHOM
akkymynsitope (He meHe 50%), Npy 9TOM 3apsan akKyMyrnsitopa BO BpeMmsi
npoueaypbl npou3soauteca He byaet. MogpobHee Ha cTp.17 HacTosiLero
Pykosogctea.

Bpems npoBepeHus npoueayp oHMpoBaHuaA

lMpun ycTaHoBKe BpeMeHu 6onee 40 MUHYT, annapat NepexoauT B peXxum
neproauYeCcKoro BKIKOYEHMS: BUOPOMOHbI NpepbiBatoT paboTy Ha 1, 2, 3, 4
MUHYTbI. [nsi nonyyeHuss nogpobHor nHopmMauum obpaTtutech K pasgeny
YcmaHoeka dnumensHocmu npouedyp Ha ctp. 12 HacTosiero PykoBo-
AcTBa.

NMPOTUBOMNOKA3AHUA K NPUMEHEHUIO

O6wme npoTtuBonokasaHusa K ¢oHMpoBaHUKO (BMOpoakycTuye-
CKOMY BO3[ENCTBUIO):

e B epu1of OCTPOro pasBuUTUS MHGEKLMOHHOIO 3abonesaHns 1 npu

BbICOKOWM Temnepatype (Bbiwe 38,5° C);

e N1EKO3 N HapYLUEHWUsI CBEPTLIBAIOLLUX CUCTEM KPOBU;

e pa3BUTLIN LiepebpanbHbli aTepocknepos (CoCyA0B rOfIOBHOMO MO3-

ra);

¢ 3aboneBaHnsA B cTagun gekomneHcauun (Hanpumep, AeKOMMNeHCu-

POBaHHbIN LMPPO3 NEYEHN, AEKOMINEHCMPOBaHHas cepaeyHas He-
OOCTaTOYHOCTb);

® aKTUBHbIV TyOepKynes nerkux;

e 3NUNENCKSA C YacTbIMK NpUNagkamu;

® TSXKEnNbIN NCUX03;

e 6onesHb KpoHa.

YacTHble NpOTMBONOKa3aHUA:

Bosgenctene npoTMBONOKa3aHO B KOHKPETHOW obractu, HO He uc-
KMIOYEHO BO3OEWNCTBUE B OPYrmx 0oBracTsAx, pacrnonoXeHHbIX Ha pac-
CTOsIHUM He 6nvke 10 cM OT 3TOW KOHKpeTHon obnactu. Henb3s Bo3-
[JencTBoBaThb:

e B ob6n1acTu 3rnokavyeCcTBEHHbIX HOBOOOPA30oBaHWI;

e B 06M1acTn AeNCTBUSE UMMIAHTUPOBAHHBLIX CTUMYMSATOPOB;

¢ npu 6epemeHHocTn 6nvxe 10 cm OT NnoAaa;



B obnacTtu Tpomba;
B 06r1acTn BbIpaXXEHHOro aTepocKeposa;
B 0611acTu reMaHrMombl MO3BOHKA;
B obnactu wew npu 3abonesaHUsx LUMTOBUOHON Xenesbl;
e B 06M1acCTU KPOBOTEYEHUSI UNN NMOAO3PEHUSA Ha HETO, UNW MPU BbI-
COKOM pUCKe ero BO3HWKHOBEHUS (Hanpumep, Npu 3HAOMeTpuose n
MUOME MaTKu);
B 06nacTu aHeBpM3Mbl OPIOLLHON aopThl;
B 06nacTu opraHoB (MOYEBOro My3bIPs, XXENYHOro Ny3blps, Novek),
roe HaxogaTCs KamMHU, He CNoCOBHbIE K CaMOCTOSATENBHOMY OTXO-
XAeHuto.

®oHnpoBaHMe Heobxo0aAMMO NPOBOAUTL C OCTOPOXHOCTLIO, ECNKN YXKe
6bIno Gonee ogHoro cnyyas uHcynbTa. Mpu aputmMuun cepaua v nocne
WH(apKTa MUokapga HeobxoouMOo OrpaHWyYuTb BO3OENCTBME Ha rpya-
HOW OTAEeN NO3BOHOYHMKA — He Bornee 5 MUHYT.

YCTPOWUCTBO AMNMAPATA
Annapar (puc. 1) cocTouT 13 Brioka ynpaeneH1s Co BCTPOEHHOWN akKyMy-
nsTopHon Gatapeen (no3.1),  BMOpOaKycTMYeCKMX npeobpasoBaTenem
(BMBpodpoHOoB)  (MO3. 2), Brioka NUTaHWS AN 3apsaKU akkymynstopa ot
ceTn nepemMeHHoro Toka (no3.3) n passetButenst (nos. 4). Ha pucyHke
rnokasaH B1UOpOodOH CABOEHHbIM Tuna B1.

nos. 6

nos. 5

? 4

nos. 3 nos. 4
nos. 2

Pwuc. 1. BHewHun B1a annapaTta 1 ero COCTaBHbIX YacTen.
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Paboummn yactammn BMBpoakycTMieCKkMX npeobpasoBaTtenen SBnsTCs
BMOPOdOHbI (NMo3. 5). Paboyelt noBepxHOCTLI0 BUOPOhOHA ABMSAETCS MEM-
OpaHa (no3. 6), M3roTOBMEHHas W3 creumansHOro crnaBa U MMeroLLast
[eKopaTBHOE MOKpPbITHE.

Bubpoakyctnyeckue npeobpazoBaTeny NPUCOEOMHSIOTCS K NaHenm nog-
KIMKOYEHWS, pacronoXXeHHON B TopLe Grioka ynpasneHvs annapara.

MaHenb nogknoYeHust (PUC. 2) COOEPXUT:

1 — rHe300 ANst NoAKMHYEHNs Bioka NUTaHNS OT CETU NEPEMEHHOIO TOKa
WM BHELLHEro UCTOYHUKA MUTaHUSI MOCTOSIHHOTO TOKa HanpshkeHvem 12 B;

2 — 0TBEPCTUE A5 BbIMNOSIHEHUS! TeXHOormveckon onepaumm « CBPOCy;

3 — pasbem VM ans nogknoveHrs BUGpoakyCTMieckux Moayrnen, KoTo-
pble MOCTaBMATCA B COCTaBe BMOPOAKyCTUHECKOrO KopceTa unm matpaua
OPT10 (obLen pecypcHon nogaepxkn opraHuama)” (cm. puc. «JdononHu-
TenbHas KoMMeKTaums» Ha cTp.3 06noxku)

4 — Pasbem BS1-BS2 ans nogkntoveHna subpodoHos Tuna B1, B2, pas-
BeTBUTENS, a Takke B1+ B1, B1+ B2, B2+ B2 (cm. puc. «[dononHutensHas
KoMnnekTaumsa» Ha cTp.3 06noxkmM)

1. 2 3 4
N ¥
|

TS 5o

Puc. 2 — MNaHenb nogknioyeHns yCTponcTs
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1 _ . |
_\f\ BVITaq)OH -5 ) 1 — IHdOPMAaLIMOHHbIN AUCTNeit;
2 — KHonka «PEXXUM»;

3 —Kronka «CTAPT/CTOTl M,

5 4 — KHonka 3afaHus onMTenbHOCTU
npoueaypbl «BPEMA YMEHBLUNTb»;
G‘ 5 — KHonka 3agaHnst AnnTensHocTu
4  npoueanypbl «BPEMA YBENNYUTb»

BPEMS T

J

Puc. 3 — lNaHenb ynpaeneHusi
WHdopmaumoHHbin gucnnen (puc. 4) npegHasHadeH anst otobpaxe-
HWSI TEKYLLEro COCTOSIHWS annaparta v NOAKMIOYEHHbIX YCTPOWCTB.
WHdopMaumoHHbIn gucnnen MMeeT CeMb 30H MHOMKauuu, oTobpa-
XaroLmx:

1 — NOAKMIOYEHNE BHELLHErO NCTOYHMKA
nuTaHus;

2 — COCTOsIHME BCTPOEHHOIO akKyMynsiTopa;
3 — BKIOYEHME GIOKMPOBKU KHOMOK;

4 — MHOVKaUMS COCTOSIHWSA annapara;

5 — nogkntoyeHne 1 paboTy BUGPOOHOB;
6 — anutenbHocTb npouenypbl TIME;

7 — pexvm npoueaypsl MODE.

Puc. 4 — iHdpopmaLmoHHbI gucnnen

Brnok ynpaBneHus annapata obecneuyvBaeT 3adaHuMe NapameTpoB
npouenypbl 1M BblpabaTbiBaeT HeobOXoAuMmble curHanbl gnsi padoThbl
BnbpodpoHoB. Bnok ynpaBneHuss MoxeT paboTaTb OT BCTPOEHHOrO
akkymynsaTopa. [lonyckaetcsa paboTa OT CeTU MEPEMEHHOro Toka npu
3apsage akkymynatopa He meHee 50%.
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NOArOoTOBKA ANMAPATA U NOPAOOK PABOTbI

MepBuYHaa ob6paboTka U BKIOYEHUEe

Y6eguTech B OTCYTCTBUM BUOANMbIX MOBPEXOEHWIA annapara.

MMepen nepBbIM NpUMEHeEHUEM Ans Ae3vHdekuun Heobxoammo npo-
TepeTb NMOBEPXHOCTb NpeobpasoBaTens candeTkon, yBnaxHeHHON 3%
pacTBOpOM nepekucu Bogopofa. B ganbHenwem aTy npouenypy no-
BTOPSATb NMpU HEOOXOAMMOCTH.

HaxaTtnem Ha kHonky «CTAPT\CTOIl» Bknwouute annapat, npu
39TOM [OIKHO HabnwogatbCcs BKMOYEHME MOACBETKM Aucnnesi, a Ha
aucnnee JOIMKHbI 0TOBpaxaTbCsl BCE CErMEHTBHI.

rlpOKOHTpOJ'IMpyI7ITe HanuuMe Bcex CerMeHToB aucnnes.

= Y @ 235058

0.000 i'l “
"l 0000 DBite
SN N I
MODE vours TIME MNUTES
Yepes Tpu cekyHAbl AUCNNEN O4YUCTUTCA N Ha Hero ByaeT BbiBedeHa
nHdpopmMaumsa o6 yCTaHOBMEHHOM pexume, 3afaHHOW ANUTenbHOCTU
npoueaypbl U O COCTOSIHUM BCTPOEHHOIO akkyMynsTopa.
Mpwn nepBom BKNIOYEHMM annapaTta Unu nocrie NpoBefeHus onepa-
uun «CBPOC» (cMm. HUxe) aBToMaTM4eckn yctaHasnusaeTcs Pexum 1
anntensHocTb 10 MUHYT.

][]

| M. 1

N N YN
MODE HowRs TIME MINUTES

MogcoeouHnTe K anmekTpoHHOMY Oroky amnaparta BubpoakycTude-
ckue npeobpasoBaTtenu, HeobxoauMmbIe ANS NPOBEAEHUS NPOLEeAYpPbI.

Ha gucnnee gononHuTensHO oTobpasvTcs MHOpMaums O NoaKmto-
YeHHbIX NpeobpasoBaTensx.

Mpumep: k rHesgam BS1 n BS2 nogkntoyeHbl BMGpodhoHbl Tuna B1,
B2:

(1111 EHIES
I l'l
| g

MODE HowRs TIME MINUTES
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B Takom cocTosiHuu annapat rotoB K nposefeHnto npouenypbl Uinmn K
YCTaHOBKE MHbIX 3Ha4YeHun pexunmva n AnnTenbHOCTU.

YcTaHoOBKa pexuma npoueaypbl
C kaxgbiM HaxaTtmem kHornku PEXVM (MODE) Homep ycTaHoBneH-
HOro pexumma msmeHsietcsa no uukny 1-2-3-4-5-6-7-8-9-0-1-2... un Tak
panee. Homep ycTaHOBMEHHOrO pexuma oTobpakaeTcsa Ha aucnnee.
YcTaHOBUTE pexuM, PYKOBOACTBYSCb pasgenom «Bbibop pexvmar
HacTosero PykoBoacTea.

YcTaHOBKa ANUTENbLHOCTU Npouenypbl

KHonkamn «BPEMA YBEJIMUNTb» n «BPEMA YMEHbBLUUTb» yc-
TaHOBUTE ANMTENBHOCTL (BpeMmsi) npoueaypbl. OnmTensHOCTb npoueay-
pbl onpeaensieTcs B cCOOTBETCTBMM ¢ Tabnuuen 2 Ha cTp. 33 HacTosLe-
ro PykoBoacTea.

OnutenbHocTb oToBpaxaeTca Ha aucnnee B opmate YACHI: MU-
HYThbI.

Mpy OOMHOYHOM  HaxaTMM Ha KHOMKY Habop (yBenuye-
HMe/yMeHbLUEHNE) BPEMEHW OCYLLECTBASIETCA CrneaylowmmMm obpasom:

e M0 OAHOW MUHYTe B AnanasoHe ot 1 go 30 muHyT (1, 2, 3...);
no 5 mnHyT B AnanasoHe ot 30 go 1 vaca (35, 40,45...);
no 10 muHyT B AgnanasoHe ot 1 go 2 yacos (1:10; 1:20; 1:30...);
no 1 yacy B gMana3soHe ot 2 0o 24 yacoB (2:00, 3:00...).

[ 1111 BSi1BS? [[][]3 5S1l6S2
| M. 1 | L
oy | g
MODE Hours /TIME MmuT;\ MODE Hours TIME MINUTES

OnutenbHoCcTb 1 Yac
UACbI MUHYTbI

BHUMAHMWE! lNpu yaepxaHun kHonkn «BPEMA YBENTMYUTb» nnn
«BPEMA YMEHBLINTb» B HaxaTtom cocTosiHum Gornee 1-i cekyHAbl
npoucxoauT BbICTpoe nocregoBaTeNbHOE YBENIMYEHNE UNU YMEHbLUEe-
HWE 3HaYeHWn YCTaHOBMEHHOIO BPEMEHU. YXe yepe3 7 cekyHa nocne
HaXkaTusi KHOMKW MpW HayvanbHOM BpeMeHu 1 muHyTa GyaeT HabpaHo
Bpems B 1 yac (1:00).
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BHUMAHUE!!! o 40 MUHYT YCTaHOBIEHHOrO BpEMEHU NpoLeayphl,
BNMGpochoHbI paboTatoT HenpepbiBHO. Mpy ycTaHOBKE BpeMeHn 6onblue
40 MyHYT, annapaT NepexoauT B PEXUM NEPUOLMUNYECKOTO BKIHOYEHUSI:
B1M6pochoHbl npepbiBatoT pabdoty Ha 1, 2, 3, 4 MuHyTbl. Yem Gonblie
yCTaHOBMNEHHOE BPeMS, TeM OonbLUe NepepbIBbI.

O6uwee BpeMsi HOHNPOBaAHUA B Yac C y4eTOM NepepbiBOB B paboTe:
0o 1 4aca - 52 muH/ yac; ot 1 oo 2 yacos - 28 muH/ vac; ot 3 go 12
yacoB - 21 MuH/ yac; ot 13 go 24 yacos - 11 MuH/ yac

MopknioyeHne BMGpochoHOB M NpoBeAeHMe nNpouenyp

MopgknounTe oavH, ABa, UM TPU COBOEHHbLIX BMOpodoHa Tuna B1
unun B2 k pasbemy «BS1-BS2». CaBoeHHbIn BUOpodhoH Tuna B1 nmeet
benyo Haknerky, Tuna B2 — 3enenyw. Bbibop konudectBa m Tuna
CABOEHHbIX BUOPOOHOB 4115 NOAKITYEHUS 3aBUCUT OT Lienen Bo3aemn-
cteus. OanH coBoeHHbIN BUBpodhoH Tvna B nogkniodaeTcs Henocpea-
CTBEHHO K pasbemy «BS1-BS2» annapata. [ns nogknioyeHus cpasy
OBYX WM Tpex CcABOEHHbIX BMOpodoHOoB Tvna B mcnonbsyloTca cooT-
BETCTBEHHO OAVH UNW ABa pas3BeTBUTENS!, Kak N300paKeHO HUXKE:

QQEEi e® o §
W

WQp e®

Puc. 5 MNopgkntoveHne BUOPOGOHOB C NOMOLLbIO pa3BeTBUTENEN

B uensix cokpalleHns BpeMeHu NpoBeAeHMs npoueayp kK 6roky ynpas-
nexnss BuTtadoH-5 MOXHO OAHOBPEMEHHO MOAKMIOYUTL HECKONBKO
BMOPOGOHOB Yepes pe3BETBUTENMN, OQHAKO MaKCMMaribHOe KONM4ecTBO
MOAKIMIOYEHWUI OFpaHUYEHO CreayrLLMMN KOMOMHALMAMU:



14

¢ 4 napbl BUGPOOHOB C 3eneHbIMU Haknenkamu (B2) uepes 3 pas-
BETBUTENS;

¢ 3 napbl € 3eneHbIMK Haknenkamm (B2) n 2 napbl ¢ 6enbiMu Ha-
knerikamu (B1) yepes 4 passeTBuTeEns;

¢ 2 napsbl € 3eneHbiMu Haknenkamu (B2) n 4 napbl ¢ 6enbiMun Ha-
knerkamu (B1) yepes 5 passeTBuTenen;

¢ 1 napa c 3eneHbiMy Haknevikamu (B2) n 6 nap ¢ 6enbiMy Haknew-
kamu (B1) yepes 6 passeTBuTenen;

¢ 8 nap BMbpodoHoB ¢ 6enbimn Haknerkamu (B1) yepes 7 passeT-
BUTENEN.

Yem Oonblue ofoHOBPEMEHHO paboTaeT BUOPOGOHOB, TeM ObicTpee
paspshkaeTca akkymynaTtop. Ons yBenuMueHus KorudectBa OAHOBPE-
MEHHO MOAKMHOYEHHbIX BMOPOMOHOB PEKOMEHAYETCH WUCMONb30BaTb
cYeTBEPEHHbIE BUMOPOMOHBLI (CM. pUc. Ha 06noxke [ononHuTenbHas
KoMnnekTaums).

Mpn noaknoyeHnyn BMBGPOdOHOB Ha Aucnnee oTobpasnTcs CMMBOIST
«BS1-BS2». YcraHoBuTe BUBPOGOHBI C COOTBETCTBYHOLLEN LIBETHOM
MapKMpPOBKOW Ha obrnacTtu cornacHo MeToamkn doHmpoBaHus (Tabnmua
1 Ha cTp. 29-30 1 Tabnumua 2 Ha cTp. 33). B uenax ynoberea dukcaumm
MO>HO MCMOb30BaTb (PUKCUPYIOLLME MAHXEThbI.

Ha Gnoke ynpaBneHusi yCTaHOBUTE PEXMM U ANUTENbHOCTb NpoLie-
Aypbl, HOXMUTe 1 otnycTute kHonky « CTAPT/CTOIlM». AnnapaT Ha4yHeT
BbINOMHATL 3afaHHyto npouenypy. Ha gucnnee B ctpoke «MHamkaums
coctosiHMA annapata» (puc. 4 Ha ctp. 10) MosIBMTCA ABWXYLUMIACS
cumBon «0», a cumBonbl «BS1-BS2» 6yayT muratb. Mpu 3ToM B 30HE
WHOMKauuM BpemeHun OyaeT oTobpaxaTbCA BpeMsi, OcTaBlueecd OO0
3aBepLUEeHNs npoueaypbl, a TOYKM pasgenuTens BpeMeHu npoueaypbl
OyayT muraTeb.

[ [ {13 ... - ESIES
| - 100
| (N YN |
MODE Hours TIME MINUTES
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Yepes 90 cekyHA nmocre Havyana npouenypbl BKoYaeTcst aBTobo-
KMpOBKa KHOMOK, KOTOpasl Ha Aucniiee oTobpaxaeTcs CUMBOSIOM &

e g --;--CHEs
NN
U W N
MODE Hows TIME MNuTES

[JaHHas aBTOGNOKMPOBKa NpeAoTBpaLlaeT OCTaHOBKY Npoleaypbl B
pesynbTaTte crnyyanHoro HaxaTtns kHonkv « CTAPT\CTOTI».

MpepbiBaHKe npoueaypbl hOHUPOBaAHUA
YUTtobbl NpepBaTh npouenypy POHMPOBaHUA MOCME BKITHOYEHUS aB-
TOOMNOKMPOBKM KnaBuW (4O WUCTEYEHUSA BbLICTABNEHHOrO Ha annapare
BpeMeHU) HeobxoanmMo nocrefoBaTeNlbHO HaXaTb Tpu kKHomnkn «BPEMA
YMEHBLWWUTb», « PEXXUM», « CTAPT/CTOIM».

3aBepuieHue npouenypbl

Mo ucTeyeHun 3apaHHOrO BPEMEHW annapaTt aBTOMaTU4ecKu 3a-
BepLMT paboTy M nocne HenpoaormKUTenbHoW naysbl (1-2 ceKkyHAabl)
nepevigeT B COCTOSIHME OXuAaHus BBOAA KomaHa v OydeT rotoB K
M3MEHEHUI0 CoCTaBa NoAKIMHYEHHbIX BUOPODOHOB.

Mpn aTOM Ha gucnnee oTobpPasnTCa PeXMM 1 ANUTENBHOCTb BbIMON-
HEeHHOW npoueaypsl.

Mpn HeobxooMMOCTU MOXHO MpepBaTb NPOBeAeHWe Mpoueaypsbl.
Ons aToro cHMMMTE OMNOKMPOBKY KHOMOK (€cnu annapaTt HaxoauTcs B
pexvme OMNokupoBkK), U HaxmuTe Ha kHomky «CTAPT/CTOIM». [Mpu
3TOM BOCCTaHOBUTCH MepBOHaYarbHO YCTAHOBMEHHbIE PEXUM U Anu-
TenbHOCTb Npoueaypbl.
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NMoaceeTka aucnnes

Ons ynobctBa paboThl B YCNOBUSX HU3KOW OCBELLEHHOCTU B anna-
paTte npegycMoTpeHa noAcseTka gucnnes.

[Mpu paboTe OT BCTPOEHHOro akkyMynsiTopa noacBeTKa BKMYaeTcs
Ha 5 cekyHA nocre Kaxgoro HaxaTus Ha byl KHOMKY U U3MEeHeHUs
cocTaBa NoAKMYEHHbIX BUOPOAKYCTUYECKUX MOOYEN.

Mpn paboTe OT BHELHEro UCTOYHMKA NUTaHWS NOACBeTKa Aucnnes
OCYLLECTBMSETCH HENPEPbLIBHO.

PaboTta oT ceT nepeMeHHOro Toka

Annapat moxeT paboTaTb OT CETU NEPEMEHHOro Toka C MCMOoNb30-
BaHuem 61oka NUTaHWs!, BXOASILLErO B KOMMNIEKT MOCTaBKU.

Mogkntounte GNOK NMUTaAHMSA K CETU NEpemMeHHOro Toka u K Gnoky
ynpaeneHus (ecnu 60K ynpaBneHnsi He Obin BKITHOYEH, HAXKMUTE KHOM-
kn «CTAPT/CTOIlN»). Ha pgucnnee 3aropaetcs CUMBOM BHELUHErO
UCTOYHMKA nuTaHus. [pyu 3TOM MOXEeT HayaTbCA 3apsii BCTPOEHHOrO
aKKyMynsiTopa, €cnu ero 3apsii OKaxeTcsl HeJocTaTouHbIM (CcM. 3apsag
BCTPOEHHOIo akkymynsTopa).

B TtakoM cocTtosiHum annapatT GyaeT rotoB Ans nNpoBedeHUs npoLe-
Oypbl, 4N BBOOA HOBbLIX 3HAYEHUA pexmnma U BpeMeHM npoueaypbl U
Onsl UBMEHEeHUs1 cocTaBa NOAKIOYEHHbIX Npeobpa3oBaTtenen.

MopkniounTe Heobxoammble npeobpa3oBaTenu, YCTaHOBUTE PEXUM
n Bpems npouenypsbl. Haxmute kHonky « CTAPT/CTOIM». MNpu HaxaTtun
kHonkn « CTAPT/CTOI» 3apag akkymynsatopa npekpaTuTcsa U HadHeTcs
paboTa NoAKMYeHHbIX NpeobpasoBaTenen.

Mo 3aBepLUeHUN Npouenypbl BO30OGHOBUTCSA 3aps BCTPOEHHOMO ak-
KyMynsaTopa, a aBTOBbIKMOYEHME annapaTa npousonger 4epes 60
CEKyH[ Mocre 3aBepLUEHNs 3apsiia akkyMynsiTopa.

Ecnu BCTPOEHHbIN akKymMynaTop He HyxaaeTcsa B 3apsge, TO aBTo-
BbIKMOYEHME annapaTta npousongeT yepes 60 cekyHn nocrne 3aBeplue-
HWS Npoueaypbl.
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KoHTponb cocTofsHUA BCTPOEHHOro akKymynsaTopa
AnnapaT HenpepbIBHO KOHTPONUPYET COCTOSIHUE BCTPOEHHOIO aKKy-
MynsiTopa.
CocTosiHMe 3apsiga BCTPOEHHOrO akkymynsitopa oTtobpaxaeTtcs nu-
HEWKOW CermMeHToB (puc.4, No3.2) Ha gucninee nNpu BKOYEHMU annapa-
Ta.

OToGpaxeHue CocTosiHMe akKymynsTopa

IIIIIP [NonHocTbIo 3apsikeH

IIII b 3apsikeH Ha 75%
III b BapsikeH Ha 50%

II b 3apsxeH Ha 25%

I b 3ap;|>|<eH MeHee YeM Ha 5%,cMMBON He MuUraet

Mwuratowmin cMMBON UHPOPMUPYET O TOM, UYTO aKKYMYNSTOP MOSHO-
CTbIO pPa3psiKeH.

Mpu nonHoM paspsiie akkymynstopa npoueaypa BbINOMHATLCA He
Oyper.

Ecnv npu npoBeaeHumn npoueaypbl 6yaet 4OCTUMHYT NOSHbIA paspss
akkymynsitopa, To npouegypa byaet npepeaHa.

BbinonHeHue onepauun «CBPOC»

HeobxogumocTb B onepaunm « CBPOC» BO3HMKaeT nNpu HenpaBusb-
HoM paboTe annapaTa (Hanpumep: annapaTt He BKI4aeTcs, UM Ha
aucnnee otobpaxaeTtcs cnyvanHas nHpopmaums).

Mepen npoBeaeHnem onepauun « CBPOC» oTkntounte OoT annaparta
BHELUHWUIN UCTOYHWUK NUTaHUS U BCe BUOPOGOHBI.

Ons BeinonHeHuns onepaunn «CBPOC» TOHKUM TynbiM NpeameToM
U3 mMaTepuana, He MPOBOASILLEro 3MeKTPUYEeCKMn TOK (Hanpumep —
OepeBAHHON 3yOOYMCTKOM) HaXKMUTE Yepe3 oTBepcTue (No3.2 puc.2) Ha
KHOMKy cbpoca. HaxaTune Ha KHOMKY COMpOBOXAaeTCsl NErKUM LLEMYKOM.
lMocne oTnyckaHWsi KHOMKM OOMMKHa BKITHOYMTBCS NMOACBETKa Aucnnes, a
Ha gucnrnee oTobpassaTcs BCe CerMeHThbl. Yepes Tpu cekyHObl avcnnen
O4YMCTMTCA M Ha Hero OyaeT BbiBeAeHa MHGoOpMauus C HadanbHbIMM
yCTaHOBKaMW.
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B cnyuyae rny6okoro paspsiga akkymynsatopa onepaums «CBPOC»
MOXET ObiTb He BbIMOSIHEHA. B Takom criydae MOAKMOYUTE BHELLHWNA
WCTOYHVK NUTaHWA K annapaTty u nostopute onepaumnio «CBPOC».

3apsia BCTPOEHHOro akKkymynsitopa

3apsig BCTPOEHHOIo akkyMynsatopa OCYLLECTBIISIETCS OT BHELUHEro
WCTOYHUKA NUTaHWSI.

Mpy NOOKNOYEHNMMN BHELLIHErO UCTOYHMKA MUTaHWMSA annapaT HavyHeT
3aps4 akKymynsaTopa TOSbKO B Cryvae, eCriu BCTPOEHHbIN akkyMynsaTop
Hy>XOaeTcs B 3apsge.

Ona Havyana 3apsiga Heob6xogumo HaxaTb KHonky «CTAPT».
Mpouecc 3apsga bygeTt oTtobpaxaTbCsd B 30HE MHOWKALMU COCTOSIHUSA
BCTPOEHHOIO akkyMynaTopa: CerMeHTbl HAYHYT NONepeMeHHO MUraTh.

Mo gocTwKeHMM MOMHOrO 3apsfaa akkymynsdtopa npouecc 3apsga
Oynet npekpaweH. [pu aToM Ha aucnnee oTobpasnTca COCTosSHME
MOSHOro 3apsiaa akkymynsaropa.

Mpouecc 3apsga npepbiBaeTcs Npu NpoBeaeHun npouenypsl (nocne
HaxaTtus kHonku CTAPT). No 3aBepLueHMn npoueaypbl Npouecc 3apaga
BO306HOBUTCA.

Mpouecc 3apaga OyaeT npekpalleH npu neperpese annapata unm
npy HEMCNpaBHOCTU akkymynsaTopHon 6aTtapew, B cny4vae, korga 3apsg
Takoh 6atapen HeBO3MOXEH, C OTOOpaXXeHWeM COOTBETCTBYHOLLEN
owunbku (cM. paszgen BO3MOXXHbLIE HEMCMPABHOCTW).

Ons obecnevyenns Hanbonee ANUTENBHOIO Cpoka paboTbl akKyMynsi-
TOpHOM BaTapen pekoMeHOyeTCd MpuaepXKMBaTbCA Crneayrolmx npa-
BWI:

1) Sapskatb akkymynsitop, koraa octanocb 1 agenexue (5% 3apsga)

B 30HE MHOUKaLMKN «3apsig akkymynaTopa (Ha nHtepdpenice anna-
paTta), HO OH eLle He MUraeT U HeT 3HaYKa «raevHbin knou» J
cnpasa oT cuMmBona «3apsg akkymynstopa». Bo Bpemsi npoueay-
pbl YCTPONCTBO 3apsbkaTbCa He ByaeT, ogHako npouecc 3apsaa
Ha4yHeTCs cpasy Mocrne OKOHYaHus npoueaypbl.

5% 3apsida
I
| 1N
g
MODE Hours TIME MINUTES
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2) He npom3BoauTb 3apsip akKymynsitopa, eciv OH 3apshkeH 6o-
nee u4em Ha 25% (nHamkaums donee OByx genenun). MNMpu Takom
YPOBHE 3apsiia He pekoMeHAyeTcs MoakntoyaTe 60K NUTaHNS K
annaparty gaxe Ha Bpems npoueaypbl, Tak Kak cpa3y nocrne OKOH-
YaHua npoLleaypbl HAYHETCS Npouecc 3apsaa.

25% 3apsida

i »
| 1N
g
MODE Hours TIME MINUTES

3) O6sa3aTenbHO NPOU3BOAUTL 3apsAA aKKyMynsTopa fnpu HU3KOM
HanpshKeHUN akKyMynsTOpHoW 6aTtapewu, Koraa CUMBOIT
Oatapen | » HadyHeET Muratb, YTOObI HE AOBOAMTL annapart 4o
cocTosiHus rnybokoro paspsina. He pekomeHayeTcst NpoBOAUTL
npoleaypbl A0 NOMHOro 3apsaa akkymynsaTopa.

B
PN
U W N

MODE Hours TIME MINUTES

4)Tpn 04YeHb HU3KOM HanpsbkeHuu (rMyboKOM paspsae) akkymyrnsi-
TOpHOWM BaTapeun crnpaBa OT CMMBOMA 3apsia akkymynaTopa Hau-
HeT MUraTb CUMBOS "raeyHbIn knoy"§:

S i

| 1N

g
MODE Hours TIME MINUTES

B atom cnydyae HeoOxoAMMO MOAKMYMTL annapaT K 3apsgHoMy YCT-
poncTtsy, HaxaTtb kHonky «CTAPT» n npoBepuTb, YTO CMMBOM 3apsaa
aKKymynatopa MuraeT, TO €eCTb MNpouecc 3apsiga  Hadvancs.
OgHako, ecnm no ucrteyeHun 12 yacoB 3apsiga annapata CUMMBOI
"raeyHbIn KNnY" He noracHeTt, pekomeHayetca obpatuTbca B cep-
BUCHYHIO CMy>0y ANa AnarHoCTku paboTbl akkymMynsTopHon 6aTtapew.
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5) Ecnu Bbl He nnaHupyeTe Nonb3oBaTbCA annapaToMm AnuTerbHOe
BpeEMS, TO HEOOXOAMMO NMPOU3BECTU MOSHLIN 3apsAd akKKyMynsiTo-
pa, 4ToObl B NpoLiecce XxpaHeHusi He BbIno rnybokoro paspsaa.

ABTOBBIKINIOYEeHMe annapara

Ecnun annapat paboTaeT OT BCTPOEHHbIX akKyMYSTOPOB U HAaXoauT-
CA B COCTOAHUMN OXMOaHUA BBOAA KOMaHA, TO aBTOBbLIKIOYEHWE Mpo-
nsoget no ucrtedyeHun 60 cekyHO nocrne MOCnefHero Haxatus Ha
KHOMKN UM M3MEHEHUSA cocTaBa MOAKITYEHHbIX BUOPOhOHOB annapa-
Ta. [pun 3TOM racaTcs Bce CermMeHTbl Aucnnes annapara.

Ecnu annapat paboTaeTt oT ceTu nepemMeHHOro Toka 1 NpPoM3BOANT-
Cs 3apsi BCTPOEHHOro akKkymynsitopa, TO aBTOBbIKIOYEHWE NPOU30NA-
aet Jepes 60 cekyHA nocne 3aBeplUeHns 3apsga akkymynaTopos. [pu
3TOM racsiTcsi BCe CErMeHTbl AWUCnnes annapara, U BbIKIoYaeTcs noj-
cBeTka gucnnes.

BbiBecT annapaT U3 3TOr0 COCTOSHUSI MOXHO, Ha)KaB Ha KHOMKY
«CTAPT/CTOIN». lMNpn aTOM AOMKHO HabniogaTbCA BKIKOYEHME MOA-
CBETKM aucnnes, a Ha gucrnnee oTobpaxaroTcsi BCE CUMBOSbI.

Yepes Tpy cekyHObl AUCTNENA O4YMCTUTCS U Ha Hero ByaeT BbiBeaeHa
uHdpopMauma O nocnegHem YCTaHOBIMEHHOM pexume, 3agaHHOW Onu-
TENnbHOCTM MpOLEeaypbl, O COCTOSIHAM BCTPOEHHOrO akkymynsitopa u o
cocTaBe NoAKMHYeHHbIX BUOPOOHOB.

Annapart rotos Af1si NpoOBeAEHMS NpoLeayphbl, AN BBOAA HOBbIX 3Ha-
YeHU pexuma W BpemMeHu npoueaypbl U Ans U3MEHEHUS cocTaBa
NOAKIMHOYEHHBLIX BUOPOdOHOB annapara.

BbiknovyeHue annapara

Mo okoH4YaHUWM npoueaypbl NOCcre aBTOBLIKMIOYEHMS annapara, OT-
coeguHUTe BroK NUTaHUSA OT AMEKTPOHHOro Grioka (ecnm oH Obin npu-
COEeANHEH).

Mpu AnWUTEnbHbIX NepepbiBax B MOMb30BaHWM XpaHUTe annapaT u
€ro cocTaBHble YacTu B NOTPeOUTENLCKON Tape B YCIOBUSIX, YKa3aHHbIX
B pasgene «YCNOBNA SKCMNYATAUMN, TPAHCIMTOPTUPOBAHNA
N XPAHEHUA».
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ycnoBusd 3KCNNyATAUUN, TPAHCTTIOPTUPOBAHUA
N XPAHEHUA

AnnapaTt paccyuMTaH Ha NPOAOIKUTENbHBIN PEXUM paboTbl U 3KC-
nnyaTtauuio Npu Temnepartype okpyxatoLero sosgyxa nnoc (25 + 10)°C
M OTHOCUTENbHON BnaxHocTu oT 45 0o 80%.

AnnapatT npu akcnnyaTaumm 4onyckaeTcs XpaHUTb U TpaHCNopTUPO-
BaTb B yrNakoBaHHOM BuAe Mpu TemnepaType oT muHyc 10°C go nnoc
40°C v oTHOCUTENbHOM BNaxHocTn He 6onee 80%.

Mocne nepeBO3KM UMM XpPaHEHMS B XONOAHOM MOMELLEHMM annapat
HeoOXoaMMo BbiepxaTb nepen BKIHOYEHUMEM B CETb NMPU KOMHATHON
TemnepaTtype He MeHee 2 4acos.

UHdopmauus no o6ecnevyeHnto INeKTPOMarHUTHOM
COBMECTUMOCTHU

AnnapaT no anekTpomarHutHom cosmectumocTtn (OMC) cooTtBeTCT-
ByeT TpeboBaHuam FOCT P M3K 60601-1-2:2014 v pgomxeH akcnnya-
TMPOBAaTbCS B COOTBETCTBUM C MPUBEOEHHOW B AAHHOM pasgene WH-
dopmaLmen.

MPEOAYMPEXOEHWE! MNpumeHeHne annapata COBMECTHO WUNU BO
B3aMMOCBS3M C ApyruMm obopydoBaHMeM He MpefycMOTPeHO, a ecnu
Takoe UX NpMMeHeHue sBNseTcs HeobxoanMbIM, TO HOpMmaribHoe yHK-
LMOHMPOBaHMe annapaTa B 3TOW KOHuMrypauum JOMmKHO ObiTb nog-
TBEPXKOEHO MCNbITAHNEM.

Momexoamuccus. Nomexosmmcens annapata COOTBETCTBYeT Tpe-
ooBaHuam FOCT P 51318.11-2006 (CISPR 11-2001) ansi yCTpoOWcCTB
knacca b rpynnbl 1, npegHa3HayeHHbIX ANS NPUMEHEHWs B IHobbIxX
MecTax pasMelleHus, BKNYas Xuible AoOMa W 34aHWs, HernocpeacTt-
BEHHO MOAKMIOYEHHbIE K pacnpefenuTenbHON 3MEeKTPUYECcKOn ceTw,
nuTaroLLEen xunsle goma. AnnapaT UCMONb3yeT PaanodacTOTHYIO JHEp-
MMI0 TONBbKO ANSA BbINOMHEHUS BHYTPEHHMX (DYHKLUUA. YPOBEHb SMUCCUM
pagmoyacTOTHLIX NMOMEX ABMAETCH HUSKUM U He NpuBedeT K HapyLleHu-
AM  PYHKLMOHNPOBAHUSA PaCrofioKEeHHOro BONN3M SMEeKTPOHHOro 060-
pyooBaHus.

MomexoycTOMUYMBOCTL. ANnapaTt yCTOMYMB K SM1EKTPOCTAaTUYECKUM
paspsgam +4kB. Vcxogoa M3 aToro nonbl NOMELLEHUsl, B KOTOPOM 3KC-
nrnyaTupyeTcsa annapaT, AOMKHbl ObiTb BbIMONHEHbI U3 Aepesa, 6eToHa
UNn Kepamm4eckon NANTKN. Ecnu nonbl NOKPbITbl CUHTETUYECKUM MaTe-
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puanom, TO OTHOCUTENbHAs BMaXHOCTb BO3Jdyxa [OJMKHA COCTaBNATb
He meHee 80%. [Npv NnpyMeHeHnn aHTMCTaTUYECKMX MaTepuarioB OTHO-
cuTenbHas BNaXHOCTb BO3AyXxa AOMKHa cocTaBnATb He MeHee 30%.

KauecTBO anekTpmyeckon aHeprnv, ypoBHW MarHMTHOro Mons npo-
MbILLITEHHOW 4acTOTbl B 9NIEKTPUYECKON CETU 34aHWUSI OOJIKHO COOTBET-
CTBOBaTb TUMUYHBIM YCIOBUSAM KOMMeEpYECKon nnm 6oneHn4Hom obcTa-
HOBKMW.

Mpu akcnnyaTauuMm annapata BOGNM3WM OT CTauMOHAapHbBIX paguone-
pedaTynkoB, Takux kak GasoBble CTaHUuMM paguoTenedoHHbIX ceTen
(coToBLIX/0ECNPOBOAHBIX) M HA3EMHbIX MOABMXHbLIX PaguoCTaHLUNUR,
nobutensckux pagunoctaHumn, AM n FM paguoBeluatenbHbIX nepe-
[aTyYNKOB, TENEBU3NOHHBIX NEpeaaTyMKoB, crieqyeT npoBoauTb Habnto-
OeHus 3a paboToi annaparta C uernbi MNPOBEPKU €ro HOpManbHOro
dyHKUMOHMpoBaHMsa. Ecnn B npouecce HabnwogeHus BbISBNSETCS
OTKINOHEHNE OT HOpPMarnbHOrO (YHKLMOHUPOBAHUS, TO, BO3MOXHO,
HeOOX0AMMO MPUHATb LOMOSMHUTENbHbIE MEpbl, TAaKNe Kak NepeopueH-
TMPOBKa UM NepeMeLLeHre annapara.

CneayeT nmeTb B BMAY, YTO NPMMEHEHME MOOMUITbHBIX paguoYyacToT-
HbIX CPEACTB CBSI3N MOXET OKasblBaTb BO3[eNCTBME Ha annapar.

PaccTtosiHue mexay ncnonb3yembiMym MOBUNbHBbIMK paguoTenedoH-
HbIMM CUCTEMaMW CBS3M M NOObIM 3NemMeHTOM annapaTa, BKr4das
Kabernu, OIMKHO ObITb HE MEHbLLIE PEKOMEHOYEMOIO NPOCTPAHCTBEHHO-
ro pasHoca B 2,3 m.

lMomMexn MoryT umetb MecTto BOnM3n obopyaoBaHus, MapkupoBaHHO-
ro 3HaKOM:

(@)
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MHCTPYKLUUA NO NPUMEHEHUIO

®U3NONOMMYECKUA MEXAHU3M BO3OENCTBUSA

MukpoBnOpaumusa TKaHewn, Takke Kak U Tensno, SBMSeTCA BaXHOW 1
He3aMeHUMON COCTaBnAoLEN PUNONOTMYECKUX U UMMYHHbIX NpoLec-
coB. MwukpoBubpauus Heobxogmma Ans numdogpeHaxa, BEHO3HOro
OTTOKa, Anga obecnevyeHns NMTaHUS KNETOK, YAANEeHHbIX OT Kanumnnsipos,
ans obecneyeHMs MMMYHHbBIX MPOLECCOB B 4acTW MNPOABWMXEHUS W
KOHTaKTa NEeNKOLMTOB C KNeTKaMu TKaHu, Ans HOPMarnbHOro KOCTHOMO3-
roBOro KpoBeTBOPeHUs. VICTOYHMKOM MUKpOBMOpaUMu B XMBOM opra-
HU3Me SBNSAEeTCS nepuoaumyeckoe cokpalieHve mMnoubpunn mblwey-
HbIX KIETOK.

Mpouecchbl meTabonmMama B OpraHM3mMe NPOUCXOAST MULb NPWU KOH-
TakTHOM B3aMMoAencTBuM Guonormdecknx cybctaHumnm (pyHoameH-
TanbHbI 3aKoH GnuskogencTeus). [Ana Toro 4tobbl peakumsi cocTos-
nacb, HeobxoQuMO HenocpeAcTBeHHOoe COnuXkeHne B3auMOAENCTBYHO-
LLIMX KOMMOHEHTOB M UX NPOCTPAHCTBEHHAs OpUeHTaLns OTHOCUMTENbHO
apyr gpyra. losTomy Hanuuve MWUKPOBMOpauUMA KIeTOK M KPYMHbIX
Buonormyecknx Mormnekyn sBnseTca HeobXxoAMMbIM - ycrioBuem  Ans
HonblMHCTBa BUONOrMYeckUx 1, 0COBEHHO, NMMYHOMNOIMYECKMX peak-
LNNA.

MukpoBMOpaLumM He TOMbKO YBEMUYMBAKOT YacTOTy KOHTaKTOB U
obecneunBaloT M3MEHEHME OpMeHTauMnm BUOKOMNOHEHTOB B MPOCTPaH-
CTBe, HO 1 obneryatT NX NPOXoXAeHUe Yepes 3HAoTenManbHble Lenm
N pasnuyHble MeMbpaHbl, TO eCTb YCUNMBAKT TPAHCNOPT BEeLIecTB U
KNeToK M3 KanunnsipoB B UHTEPCTMUMM U OBpaTHO M3 MHTEPCTULMIA B
BEHO3HblEe M NMuMdaTnyeckne Kanunnapbl. Hanuune knanaHoB B BEHO3-
HbIX M NUMdaTM4eckux cocygax npespaliaeT MUKpoBubpaumo B Ha-
npaBneHHoe ABWMXEHWE KPOBU 1 IMMbI.

MexaHu4yeckue konebaHus NpuUCyTCTBYIOT B OpraHusme Grarogaps
He TOMbKO NyNbCOBOW aKTUBHOCTU cepAaua (MHPa3BYKOBbIE YacTOThl) 1
COCYaMNCTO-MbILLEYHOW aKTUBHOCTM (3BYKOBbIE YacTOThl), HO 1 Braroga-
pS MexaHW4yecKMM BO3AENCTBUAM BHELUHeW cpedbl. TakMum obpasom,
BMBpoaKycTnyeckme annapaTtbl BO3OEWCTBYIOT Ha TKaHU eCTECTBEHHbIM
Ans opraHvMama usnyeckumM gpaktopoM MUKpoBubpaunu.

CHWKeHNe NMHTEHCUBHOCTU MUKPOBUOpaUnUi TKaHenh NpuBOAMT K 3a-
MeANEeHNI0 UMMYHHbIX peakuui, yXyAaweHuo numdoapeHaxa n BeHO3-
HOMY 3aCTOl0, YTO B KOHEYHOM WUTOre CHWXaeT MMMYHWUTET U Cnocob-
HOCTb OpraHn3mMa K CamoBOCCTaHOBIIEHMIO.



24

Hedununt MukpoBmnbpaummnm MoXeT BO3HMKATb C BO3PAcTOM, MpU Xpo-
HWYECKOW YCTanocTh, NEPEYTOMIIEHNN OT MHTEHCMBHBIX U ANUTENbHbIX
Harpysok, npu TpaBmax, BoCnanuTenbHbIX npoueccax, npyu HapyLleHun
KPOBOCHabXeHns OTOEeNnoB CMWUHHOIO MO3ra, Npu OOLWEeM CHWXeHUM
WHTEHCUBHOCTU COKpaLLEHUs1 MbILLEYHbIX KNeTOoK, BO3HMKaloLem no
OPYTMM MpU4mMHaMm.

BubpoakycTtnyeckoe BosaencTteue annapata «BUTA®OH-5» B 3a-
BMCMMOCTM OT BbIOpaHHOro npeobpas3oBaTens NO3BONAET CKOMMEHCU-
poBaTb AedULNT MUKPOBMOPaLMIA B nokarnbHOM 06nactv oT MUHUMarb-
HO JOCTaTOYHOrO YPOBHS OO (PU3MONOMMYECKOr0 MakCMMyMa, KOTOpPbIN
onpegensieTcs Kak MHTEHCMBHOCTb MWKPOBUOPaLUN MbILLEYHON TKaHW
npyv MakcumasnbHOM (hM3NYECKOM HamnpsKEHUW 300POBOrO OpraHvama.
Bubpoakyctuyeckoe Bo3gencTane no3sonsieT 4obuBaTbCa CriefyoLwmx
3 peKTOoB:

1. YeuneHus HacocHOM (PyHKUMK Kak nuMdaTuyecknx, Tak N BEHO3-
HbIX KanummsipoB M MENIKMX COCYLOB, BCMEACTBME Yero ynyylaeTcs
OpeHax TkaHen.

2. YBennyeHus Bbixoda (POPMEHHbLIX 3NIEMEHTOB KpOBW (numdouu-
TOB, 3PUTPOLUTOR U T.M.) U3 apTepuarnbHbIX KanuminspoB B UHTEPCTULUN
N poAoHaYarbHbIX KPOBETBOPHbLIX CTBOSIOBbIX KIETOK M3 KOCTHOIO Mo3ra
B BEHO3HbI CUHYC.

3. MNoBbIWEHNSA NPOBOAUMOCTU MHTEPCTULMIA B OTHOLLEHUN NEpemMe-
LLeHNs1 KaTabonMToB U METabONNTOB 1 YBENUYEHUS YACTOTbl KOHTAKTOB
OMONOrNYecKNx KOMMOHEHTOB B MHTEPCTULMU, 3@ CYET YEro MHTEHCU-
PULMPYIOTCS UMMYHHbIE U OpyrMe peakuum.

4. YBenunyeHns npoHULIAEMOCTN 3HAOTeNuanbeHbIX Lenen numda-
TUYECKUX KanunnsipoB Ans KPYnHbIX nnmdoobpasyowmx dpakummn,
CnocobCTBYSI TEM CaMbIM MOHWXKEHUIO OHKOTUYECKOrO [aBfeHUs B
TKaHAX U YBENMYEHWIO BbIBOAA B LMPKYNAUMIO UUMTOKMHOB M MeamnaTo-
poB, obecneunBarolmx bonee agekBaTHbIE CUCTEMHbIE peakLun opra-
HM3Ma.

5. YckopeHust punbTpaumMoHHbIX NPOLECcCOoB, NPOUCXOASLLMX Ha Mo-
pucTbix MembpaHax (Hanpumep, B HepoHax noyek).

6. Bo3byxaeHua mexaHopeuenTopoB (Tenbua MavmHn, MencHepa,
CBOOOAHLIX HEPBHbLIX OKOHYaHWI 1 Ap.).

Bubpoakyctuyeckass Tepanus Tem addekTuBHee, vem O0nbLumi
oeduumnt MUKPOBMOpaLMIA UCMBbITLIBAOT TKaHU. OTa OCOBGEHHOCTb, a
TaKke OTCYTCTBME BMeLLATENbCTBa B TOHKME OMOXMMWYECKME Mexa-
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HMU3MbI perynaumMnm n onpeaenunn BbICOKYo 6e30nacHoCTb, adhdeKTuB-
HOCTb U LUMPOKMIA CNIEKTP NPMMEHEHUSI BUBPOAKyCTUYECKOW Tepanuu.

NMPOOOIMXKUTENIBHOCTb NEYEHUA

BbipakeHHbI neyebHbIn apdekT B GONbLUMHCTBE CryvyaeB HacTy-
naet B pesynbTate NpoBeAeHMs1 KYpCOBOro redexus. Mpogomxkutens-
HOCTb Kypca feyeHus1 3aBUCUT OT TSXKECTU, ANUTENBHOCTU U XapakTepa
3aboneBaHns 1 konebneTtca B npegenax oT HECKOMbKUX OHEN OO0 He-
CKONnbkux Mecsues. [py nepuognyeckom NpUMeEHeHWW annaparta ne-
YebHbIN achdekT HakannnBaeTcs.

MpuBbIKaHMSA K BUOPOAKYCTUYECKOMY BO3AEWCTBUIO C HEMPEPLIBHO
MEHSIIOLLIENCS 3BYKOBOW 4YacTOTOW He obHapyxeHo. OgHako, npu HEKo-
TOPbIX XPOHUYECKUX 3aboneBaHMsAX, TakMxX Kak rMnepToHUsl, ageHoma,
rmaykoma u gpyrux, npekpawieHme BMbpoakyCTMYeckon tepanumn nocne
AOCTWKeHUs nedebHoro addekta NnpumepHo vepes 2-3 mMecsia NpuBo-
ONT K NOCTENEHHON yTpaTe AOCTUrHYTOro pesynbTaTta. [losatomy Tpeby-
eTca nMbo nepuoamnyeckoe MOBTOPEHWE KypCOB BMOpOaKyCTUYECKON
Tepanuu, nNMbo nNpoBedeHMe NoadepKMBaloLEro neyexHns (npouegypbl
npoBoasTcs 2-4 pasa B Heen:o).

Mexay Kypcamu nedyeHns TpaguuuoHHO genatoT nepepsbiB. [epepbis
B BMOPOAKYCTUYECKON Tepanumnm OTHOCAT K BO3OENCTBUIO HA KOHKPETHYHO
obnactb. lpu aTom B cuny noKanbHOro OEWCTBUS MUKpOBUGpaLmu
YepepoBaHue obnacten BO3LENCTBUS SABMSIETCS nepepbiBoM. [ocTa-
TOYHbLIM NEpPEPLIBOM cyMTaeTca 5-7 gHeN.

OLWYLIEHUA

Bo Bpems npouenypbl owyLeHns nmbo oTCyTCTBYHOT, NMG0o Habnto-
AaeTcsa NpuATHOe YyBCTBO Tenna u Bubpaumu. MNpu xpoHnyeckux 3abo-
NeBaHWsX WHOrAa BO3HMKaET YycuneHue OOne3HEeHHbIX OLLYLLEHNIA.
Hapo otmeTuTb, 4TO 06OCTPEHNE MPU NEYEHUN XPOHMYECKMNX BonesHen
Hen3bexHo 1 CBMAETENbCTBYET O MONOXUTENBHBLIX U3MEHEHUSIX B X04e
bonesHn. YcuneHuss coOGCTBEHHO OOME3HEHHbIX OLLYLIEHUA MOXHO
nsbexartb, ecnu o3y ne4yebHOro Bo3aenicTBUSI YBENUUYMBATE NOCTENEH-
HO M NpUMEHATb, ecnu TpebyeTcsi, NpOTMBOBOCNANUTENbHbIE WK
H6akTepuunaHble npenapaThbl.

CybbekTvBHbIE OLLYLLEHUS pe3ynbTaTOB feYvYeHusl HacTynawT He
cpasy. MiHorga yepes Heckonbko AHEeW, MHOrAa TOMbKO MOCe O4HOrO, a
TO N HECKOJBbKMX KYPCOB NeYeHus.
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OBBEKTUBHASA OLIEHKA PE3YJIbTATOB JIEYEHUA

BHumaHnue! [na nonyvyeHnsi o6 bEKTUBHOW OLEHKU pe3ynbTaToB fe-
YeHus BUOpoaKycTMYeckMe npoueaypbl npekpawatT 3a 2-3 gHA Ao
npoBeaeHns obcrneaoBaHus.

COYETAHUE C APYTMMU METOOAMMU NEYEHUA

BubpoakycTunyeckasi Tepanusa xopoLlo coyYeTaeTcs ¢ APYrMMUM MeTo-
Jamn cusmoTepanun U nekapcTBeHHon Tepanuen. Npu aTom cneayet
y4YecTb, 4TO BMOpOaKyCTMYECKOE BO3AEWCTBME MOBbIWAET 3hdeKTUB-
HOCTb NNEKapCTBEHHOW Tepanuu, U NO3TOMY A03MPOBKY JIEKapCTBEHHbIX
npenapaTtoB MHoraa TpebyeTcs ymeHbLuaTh.

NMPOOOMKUTENBLHOCTb BO3AENCTBUA U OBLLEE BPEMS
NMPOLEAYPLI

B BubpoakycTnyeckon Tepanum nof nNpoforiKMTENnbHOCTbI0 BO3Aen-
CTBMSA MOHMMAIOT BO3AeNCTBME Ha ogHy obnacTb natonorun. Bpems u
peX1Mbl BO34ENCTBUS OblNM YCTaHOBMNEHb!I IMNUPUYECKN, B XO4e MHO-
roneTHMUX MeAULMHCKUX UccrneaoBaHnin 1 HabnwogeHun HadnHas ¢ 1994
roga. PesynbTatbl uccnegoBaHui UCMOMb3YOTCA BO BCeX annapaTax
BMOPOaKyCTUYECKOro BO3AENCTBUS.

PasnuyaloT MMHUMansHoe M AO0CTaTOYHOE BpeMs BO3OEWCTBUS Ha
[OaHHyt0 06nacTb NMpu KaXkaon npouenype, a Takke Konmy4ecTBo Bo3aen-
CTBUW (CeaHCOB) B CYTKW. 3a BpeMs KaxxaoWn npouenypbl BO3gencrame
MOXeT OKasblBaTbCHA Ha HeCKorbko obnacTtein. Bpems, B TeyeHue KoTo-
poro ocyliecTBnseTca BO3AeNCTBME Ha BCe NpeaycMOTpeHHbIe obnac-
T, Ha3bIBaeTCA BpemeHeM npouenypbl. Bpems npouenypbl 3aBMCUT OT
KOnmMyecTBa OQHOBPEMEHHO UCMONb3yeMblX BUOPOHOHOB.
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OBNIACTU BO3OENCTBUA

O6nactn BO3OeNCTBUA TPaAMUMOHHBI AN BMOPOAKyCTUYECKON Te-
panun: MecTHoe BOo3encTBne Ha obnacTb naTonornu, Bo3AencTene Ha
obnacTtb no4vek, 06rnacTb NeYeHn 1 BO3AeNCTBNE Ha pasfMyHble OTAENbI
NO3BOHOYHMKA.

Ons ynobcTtBa npumMeHeHMst BUOPOMOHbI MMEHT LIBETOBYHO MapKu-
poBKy (LUBeT hoHa HaKNenkn Ha BUOPOGOHE), COOTBETCTBYIOLLYIO MOLL-
HOCTW BMOPOAKyCTMYECKOrO BO3AENCTBUSA, ONpeaensieMon amnimTyLon
MUKpoBubpaLmu:

MakcumanbHas
Tvn LiBeT poHa YcnoBHoe 0603Ha4YeHue
9 . amnnuTyaa
BUGpocdoHa HaKnemnku MOLLUHOCTU BO34encTBus
MUKpPOBUGpaLumn
B1 benas HopMarnbHas 4 MKM
B2 3eneHas ycuneHHas 10 MKM

BospgencTtBue Ha o6nacTtb Naronornv noBbILAET MECTHbIE UM-
MYHHbIE peakuuu, ynydwaeT numdoapeHax M BEHO3HbIA OTTOK, CMo-
COGCTByH YMEHbLUEHN OTEKa N BbiBOAOY W3 TKaHen B KPOBb LMTOKNHOB
M MeauaTopoB, CrMocoOCTBYS afeKBaTHOW peakuuuM opraHvama Ha
COCTOsiHME obnacTtu naTtonoruu.

YcTaHoBKka BMOPOMOHOB OCYLLECTBISIETCA MO CreaytowemMy MnpuH-
LuMny: HErnoCPeACTBEHHO PSAOM UM BOKPYr obnactu naTtonormm Ha
Hamboriee POBHYIO 340POBYH YacTb Tena Ans MAOTHOrO MpuIeraHus.
JleyeHune Bcerga noeT co CTOPOHbI 340POBOM YacTu Tena B Henocpes-
CTBEHHOWN GNM30CTM K naTonormyeckoMy oudary. o Mepe yMeHbLUEHUS
naTonorn4yeckoro oyara npubnuxaeTtcs n obnactb BO3OENCTBUS.

Bos3peiictBMe Ha obnacTb nouyek yrnydwaeT ux yHKUMIO No noa-
[EepXXaHUo KUCIOTHO-LLENOYHOro GanaHca KpoBM U €e 04YUCTKe OT
NPOAYKTOB aKTUBHOCTU MbILEYHbIX KIETOK, COocTaBnsawwmux oOonee
MofoBUHLI Macchl Tena u pacxogyrowmx okono 80 NpoUEHTOB 3Hepre-
TUYECKOro NoTeHuuana opraHusma. Bosgencteume Ha obnacTb Mo4yek
crnocobCcTBYeT HOpManuaauuMuM apTepuanbHOro OaBrieHUsi, YCKOPEHMHO
BOCCTaHOBMNEHNS MbILUEYHbIX BOJIOKOH W, Kak CrneacTtBue, MOBbILLEHUIO
paboTocnocobHOCTU. VICTOYHMKOM MUKPOBUBpauun Ansi Novek sBnsaet-
CSl MbILLEYHbIA CNOW NMOYEYHONM NOXaHKM U Npuneraromne Mbllllbl CAn-
Hbl. [MoaToMy Ha obnacTb MoYek BO3AENCTBYHOT CO CTOPOHbI CMMHbI B
NPOEKLMM NOYEYHOW NOXaHKMW.
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Bo3pgenctBue Ha obnactb ne4YeHU CrNocobCTBYET yryudlleHuo ee
YHKUMW, NPEnATCTBYS HAKOMMEHMIO B KPOBW TOKCMYECKUX W ApPYrux
BELLeCTB, MoASiexallumx PpasnoXeHWo B neveHun. VICTOYHMKOM MUKPO-
BMOpaLMKN ANs NeYeHn SBNSETCH TOHYC Xen4Horo nysbips u avadpar-
ma. Moatomy B BUOpOaKyCTUYECKOW Tepanvu, B OCHOBHOM, BO3[AENCT-
BYIOT Ha 06nacTb Kemn4YHOro Ny3blps B NPOEKLMN Ha XUBOT.

Bos3pgencTBue Ha o6nacTb NO3BOHOYHMKA CNOCOOCTBYET ynyulle-
HUIO KPOBOCHAGXeHNsi CMIMHHOTO MO3ra, BOCCTAaHOBIIEHMIO NMPOBOAUMO-
CTU HEPBHbIX NYTEN, YMEHbLUEHWIO OTeka (ecnun OH ecTb), 6onee non-
HOMY BOCCTaHOBIMEHWMIO JHEPreTUYecKoro noTeHumana MblleYHbIX U
HEpPBHbIX KNEeTOK, 06neryeHno Bobixoaa CTBOMOBBIX KMETOK U3 KOCTHOro
Mo3ra B KpPOBEHOCHOe pycro. [Nns BOCCTAaHOBMEHMS MbILL, CMAWHBI
BO3JENCTBYIOT napaBepTebpanbHo, T.e. MO NNMHUSAM, PaCMONOXEHHbIM
napansnernsHO 1 psaoM ¢ No3BoHOYHKKOM ([Mpumep napasepTebpanbHo-
ro sosgencteus: Toukn E1, E2, E3 puc. 6). na ykpenneHus mexno-
3BOHKOBbIX AMNCKOB, YNyYLLEHNSA KPOBOCHAOXEHWS CMIMHHOIO U KOCTHOrO
MO3ra BO3[eWCTBYHOT BAOMb OCKM NO3BOHOYHMKa (npumep: E11, E21,
E31).

BospgencTtene Ha obnacTtb noyek, Nne4eHn N No3BOHOYHMKA MPUMEHS-
eTcsa Takke Ana obwero yKpenneHus opraHuama v npodunakTukm
3abonesaHvn. Ecnn HeT npoTmBOMNOKasaHui, TO BMOpOaKycTuyeckoe
BO3JeNCTBME Ha 06nacTb NoYek, NeYeHn 1N No3BOHOYHMKA BCEraa BKIO-
YaeTca B KOMMMEKC nevenuns. JledeHuio noaBepraeTcs OpraHusMm, a He
TOnbko 6onesHeHHas obnacTb.

O6o3HayeHne obnacTen BO3AeNCTBUS NPU pas3nuyHbIX 3abonesaHu-
SX npuBeaeHo B Tabnuue 1. PacnonoxeHne obnacrei BO3AeNCTBMSA Ha
Terne YenoBeka NpPUBEAEHO Ha puc. 6 (Ha obnoxke).
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Tabnuuya 1. ObnacTtu Bo3aencTBusa U

Mx 0003HavYeHus

3aboneBaHne

Ob6nactu Bo3aencTens

Aputmunsa

K, M, E11, E2, E1/ E21 (4epepoBaTb OT
npoueaypbl K npoueaype)

ApTepuarnbHas runepTeHaus (runepro-
Hus1) meToauka Nel

K, M, M5, C, E50

ApTepuarnbHasi runepTeHaus (runepro-
HKs) meTogmka Ne2

K, M, D1, E50, neBbivi rnas, npasblii rnas

ApTPO3, apTPUT BEPXHUX KOHEYHOCTEN

K, D2, E1, MKINY*, 6onesHeHHbIN cycTas

ApTpPO3, apTPUT HUKHUX KOHEYHOCTE

K, E3, E4, E31,MMNY* 6onesHeHHbI

cycTaB
BeccoHHuua K, M, D1, D2
BonesHeHHble MeHCTpyauum K, E3, E4, H13 xunBoTa
BpoHxut K, C, M4, F, E1, NKIy*
BocnaneHue yxa. Otut Al A1
[anmoput K, M, G, D1, HKIy*
emoppon K, E4,E31, E3, obnactb npoMexHocTH
naykoma K, D1, M, neBbin rnas, npasbli rna3

l'pbm(a MEeXNO3BOHKOBOro gucka

K, BOKpyr obnactu rpbixu

3anop

K, E3, E4

Mwwac

K, E4,E31,E3, MNIY* cycras, obnactb
6onu no xofy ceaanuLiHoro Hepaa

JlaktocTas

K, MOnoYHble ene3sbl Bbille Cocka

JInmpocTas HMXKHMX KOHEYHOCTEN

K, E31, MJ1Y* neBow 1 npaBow Horm

HapyLueHme MEHCTpYyanbHOro umkna

K, E3, E4, Hu3 xunBoTa

HenpoceHcopHas Tyroyxoctb

K, D1, D2, A/ A1 6onbHoro yxa

Hey,qep)KaHme Mo4un

K, E3, E4, obnacTb NpoMeXHoCTU W
MOYEBOrO My3blpsi

Oxor K, M, kpasi oxora
OpToaoHTHSA (BpekeT-cucTeMbl) Z1, 22
MapopoHTonorusa (NapoaoHTUT, rTMHIMBKT) | Z1, Z2
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Tabnuua 1. O6nactu Bo3gencTeunst u nx 0603HayveHns (MPoJoIHKeEHNE)

OCTeOXOH,EI,pOS, pagukynuT LLIEeNHOro

KpecLuoBOro oraesia no3BOHOYHUKa

K, D1, D2, E1
oTferna no3BoHOYHUKa
OCTEeOXOHAPO3, PaaMKynuT TPyaHOro K, E11,E2,E21
oTAena no3BOHOYHUKA
OCTeOXOHAPO3, PAANKYNUT MOSICHUYHOTO K. E21, E3, E31
oTferna no3BoHOYHMKa
OCTEeOXOHAPO3, PAAMKYNUT MOSICHUYHO- K. E3. E31.E4

[NepenoMbl KOHEYHOCTEN, KMoYULbI,
pebep

K, cneBa — cnpaBa — Bblle - HUXe MecTa
nepenomMa

MnenoHedpuT (XpoHUYeECKnin)

K, M, E2, HuxHsa E11, BepxHas E21

Moparpa K, obnacTb nopaxeHHoro cyctasa
MponexHu K, obnacTb nponexHen

K, E3, E4, E31, obnactb NpoMeXHOCTU 1
Mpoctatut

MOYEBOIO My3blpst

MpodmnakTuka 3gopoBbs 3ybos

21,72

MaTtoyHas wnopa

K, obnacTtb naTku

PaHa, nocneonepauyoHHBIi LWOB

K, M, kpasi paHbl

PuHuT (Hacmopk)

K, M, G, D1

Cepo3HbIit MacTuT

K, D2, E1, obnacTb 3a6onesaHus

Ckonnos

K, E1, E2, E3, E4

CTeHOKap,D,VIFI. Nwemnyeckas 6onesHb
cepaua

K,C, M, E1, E11, E2

TOH3MNNUT (aHruHa)

K, M, B,D1

Tpodmyeckme A3BbI Ha Horax

K, M, E4, E3, MY, obnacte nogkonex-
HOI siIMKKM, 06racTb BOKPYr s13Bbl

leyqu.leHMe Nakrauuu

K, MOnoYHble enesbl Bbille cocka

YnqueHme noTeHUun, npexagespemMeH-
Haa 3aKynauma

K, E3, E4, E31, obnactb NpoMexXHOCTH 1
MOYEBOro Ny3blpsi

Ywnb, rematoma

K, obnacTb TpaBmbl

XpOHMYeCKkuii ractpogyoaeHnT

K, M, E21,E2, E11, npoekuusi obnactu
6011 Ha XUBOT

XpOHMYECKWI renaTuT K, M, E11, E2, E21, F npaBas, M4
npasasi

LIMcTuT 1 HapyLueHe MoYeuncnyckaHust K, E3, E31, E4, obnacte mouesoro
ny3sbips

OHkonpes

E3, E4, obnacTe Mo4YeBOro ny3bips

OHypes

E3, E4, obnacTb MOYEBOro ny3bips

*HKNY — HapkntounyHble numdoyanbl
MKIY - nogknioynyHble MMM Ooy3nbl
MY — naxoBblie NMM@OY3nbI
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BbIBOP PEXXUMA

MepBble npoueaypbl oHupoBaHusa (1-3 gHA) NPOBOASAT B pe-
xume 1 unu 2. [lanee pexum NOCTENeHHO yBenuuMBaloT Kaxable 1-3
OHA po 5-6 pexwuma. lNpu oTcyTCcTBUM AuckomdopTa yepes 3-4 OHA
MOXHO nepenTn Ha pexum «0». MNpu doHmMpoBaHun obnacTtn Tpodude-
CKOW $13Bbl - PEXMM YBENMMYMBAIOT OO0 pexunma 8, npu (GOHMPOBaHMU
obrnactu cyctaBoB Hor - OO0 pexuma 7. [lpu XpoHudeckom renatute
doHnpoBaHue obnactn Fnpaeasi/ M4npaBass npoBogsT Ha 7-M OeHb B
pexume 5, Ha 14 -1 oeHb - B pexume 7, Ha 21-A n 28- AeHb - B peXu-
Me 9, fanee noagepxuBaroLime nNpouenypbl pas B HEAENo - B pexuve
7.

Mpu BbIGOPE pexrMa HeobxoaMMO PyKOBOACTBOBaTbCS COOCT-
BEHHbIMM OLLYLLIEHUAMMW: €Ccnun npu GonblUeM pexume (Hanpumep, npu
pexvMme 6) nosiBMsieTcs oOlylleHne auckomdopTa, TO npoueaypbl
NPOBOASAT Ha MEHbLUEM peXume, B KOTOPOM COXPAHSNOCh OLLyLLEHne
KomdhopTa BO BpeMs U Mocne npoBefeHus npoueaypbl (Hanpumep, B
pexume 5). YUem Gonblie pexum, Tem 6onblue MOLWHOCTb BUOpOaky-
CTMYeCKOro Bo3aencTeus. Hanbonee mMoLHbIi pexum - “0".
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NMPOBEOEHUE NPOLIEQYP

1. MNocne ycTaHOBKM AnarHo3a onpegenvte obractu BO34enNcTBuS
no tabnuue 1, ecnn nHoe He peKOMEeHA0BaHO BPa4OM.

2. Mo Tabnuue 2 ans BbIbpaHHbIX 0OnacTen onpegenuTe LBETHYH
MapKMpoBKy BMBpodhoHa U BpeMsi BO3OENCTBUSA, €CNN MHOE HE peKo-
MeHOOBaHO BpavyoM. Pexum onpegenute B COOTBETCTBMM C pa3geniom
«BbIBop pexuman.

3. OnpeaenuTte cnocob dukcaumm BMGpodoHOB ANg Kaxaowm obnac-
™M (pykamu, anacTuyHbiM OWHTOM UMM MaHXeTou uKcupyowen) u
ycTaHoBUTE BUOPOhOHbI HA NepByt0 00NacTb BO3AENCTBUS.

4. YcTaHoBWTE Ha Groke ynpaBneHusa BblOpaHHOE ANns OaHHOW 06-
nacTv BO34ENCTBUSA BPEMS U PEXUM U HaxxmuTe kHonky CTAPT.

5. MNpwn HeoBxoouUMOCTM BO3OENCTBUA Ha Aapyrne obnactu noBTopuTe
aencrteusa 2-4.

6. lNMocne okoH4YaHMsA Mpouedypbl NPoBepbTe 3apsg akkymynsTopa
©noka ynpaBneHus u npy1 HeobxoaAMMOCTM NOCTaBbTE Er0 Ha 3apPSAAKY.

KonunyecTtBo ceaHcoB: 1-6 pas B cyTku, 1-7 AHEN B HeOenNo.

Yem 6Gonbllee KONMMYECTBO CEaHCOB B CYTKM BbIMOSHSAETCS, TEM
MeHbLLE JOCTaTOYHOE BpPeMsi BO3AEWCTBMSA Ha Kaxayto obnactb. lep-
Bas uudpa B rpadpe «40CTaTOYHOE BpeMS BO3AENCTBUSI» COOTBETCTBY-
eT 4-6 ceaHcaM B cyTku. BTopada undpa 1-3 ceaHca B CyTKM.

BHUMAHMWE! [Mpu nposegeHuun npouenyp getam go 10 net wuc-
nonb3ytTcs BMOPOdOHbLI ¢ 6enov MapKMpOBKOW Ha Bce 061acTu.

BHUMAHMUE! CymmapHoe Bpemsi BO3gencTBmsa Ha obnactu natono-
MM He [OJPKHO MpeBbiWaTb CyMMapHOe Bpems BO3OeNCTBMS Ha 06-
nacTb MOYeEK U NeYeHu.
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Tabnuua 2. Pexumbl 1 BpeMsi BO3OENCTBUS Ha pasfuyHble YacTu
Tena npu npumeHeHnn subpodoHos B1, B2.

LiBeTHas MuHum. Temn
O6nacTtb LocTtaTto4yHoe
o MapKMpoBKa | (HavanbHoe) |yBenuyeHus
BO34EeNCTBUSI BpeMsi
o BNGpochoHOB Bpemsi BpeMeHn 2
MUKpoBUGpaunen ° ~ _ BO34ENCTBUS
(Haknenka) | BO3QENCTBUS | BO3AEWCTBUS
Mnioc 2-5
KoHeuHocTn 3eneHas 5 MUH. 15-30 MuH
MUH. eXeaH.
O6nacTb MOYEBOro Mntoc 2-5
3eneHasn 5 MUH. 10-20 MuH
ny3bIpsi 1 NPOMEXHOCTU MUH. eXe[H.
LenHbIn, rpyaHon n
pyA Mnoc 1-2
NOSICHUYHBIV OTAENbI Benas 2 MUH. 3-10 MyH
MUH. eXeaH.
NMO3BOHOYHMKA
KpecTuoBbin otaen Mntoc 1-2
P 3eneHasn 2 MUH. 5-15 MuH
MNO3BOHOYHMKA MUWH. exefH.
O6nacTu npoekummn Mntoc 1-3
P 3eneHas 3 MUH. 10-30 MuH
MoYeK Ha CruHy MUH. eXeaH.
Mpoekuns obnactn
poeky Mntoc 1-2
neyeHn 1 XenyHoro Benas 2 MVH. 5-15 MyH
MUH. eXeaH.
ny3blpsi Ha XMBOT
Mpoekuusi obnactu
Mntoc 1 MUH.
nevyeHn n XenyHoro 3eneHas 2 MVH. eXenH 5-15 MuH
ny3blpsi HA CNUHY )
Mntoc 1 MUH.
O6nacTtu xumBoTa Benas 2 MUH. 3-10 MuH
exenH.
Mpoekunsi 6poHxoB Mnioc 1-2
poeKy P Benas 2 MUH. 5-15 MuH
Ha rpyab MUH. eXe[H.
Mpoekuns
poeky Mntoc 1 MUH.
raiMopoBbIX Nasyx Benas 2 MUH. exeaH 3-10 MyH
Ha nuuo ’
Mntoc 1 MUH.
O6nacTb yxa Benas 2 MUH. 3-10 MuH
exenH.
Mntoc 1 MUH.
O6nacTb weun Benas 2 MUH. 3-10 MuH
exenH.
Mntoc 1 MUH.
O6nacTb rnas Benas 2 MUH. 3-10 MuH
exenH.
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BO3MOX>XHbIE HEUCNMPABHOCTHU
B cnyyae BO3HMKHOBEHUS HEMCMPABHOCTM B COCTABMSOLLMX YaCTsX,
annapar npekpawaet paboTy, oTKMno4vaeT Bce BUOPOOoHLI, npekpalla-
eT 3apag akkyMynaTopa M BbIBOAMT Ha Avcnner cooblueHne ob owmnb-
Ke.

Homep owmn6ku OnucaHue
HewncnpaBHOCTb 311EKTPOHHO YacTy annapaTta
(
Ef ri

Ownbka npu 3apsiae akkymynsitopa

Meperpyska no Toky (KOPOTKOE 3aMblKaHue)

Ere3

[ns BbiIxoJa U3 COCTOSIHUS OLIMOKM OTKMOYMTE OT annapara BHeL-
HAMN WCTOYHUK NWUTaHUs,, BCe BUOPOMOHBI U HaXKMUTE Ha KHOMKY
«CTAPT\CTOI». B cnyyae NoBTOPHOrO MpOSIBIEHUA HEWUCMNPaBHOCTU
obpaTuTech B CEPBUCHYIO CNyX0y U3rotoBUTENS.

Korga ctouT obpaTtntbCs B CepBUCHYHO cny0y no nosogy paboTsl
akkyMynsaTopHou baTapeu:

e Ecnu cnpaea ot cumBona 3apsiga akkyMmynsatopa Muraet cum-
Born "rae4yHbin knmou" ¥ v He racHeT no ncteyeHnn 12 yacos
nocre Ha4ana 3apsiga annapara.

e Ecnu akkymynaTtop nocne nonHoro 3apsifa He obecneunBaeT
HenpepbIBHYO paboTy annapaTa B aBTOHOMHOM peXxume B Te-
yeHune 45 MUHyYT.

B.19.03.2026
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