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PYKOBOOCTBO
MO SKCMNYATALUNA

BHUMAHMUE!

Mepen npuMeHeHMEM annapata Heobxoanmo
BHUMAaTENbHO M3Yy4nUTb HacTosiLmMe PyKoBOACTBO Mo
akcnnyatauum 1 PekomeHgauum no NpUMEHEHWIO,
KOTOpble codepXaT CBeOEHMS U yka3aHusl, Heobxo-
Oumble Ans npaBunbHomn, 6esonacHomn n apexkTuBs-
HOWV 3KCMyaTaumm annapara.

Mpun nokynke annapara TpebynTe NPOBEPKU:

» paboTtocnocobHOCTY;

e KOMMMNEKTHOCTH;

s Hanuuus WTamna npogasLa v AaThl Npoaaxu B
CBUOETENbLCTBE O MPUEMKE W TarloHe Ha rapaHTuii-
HbI PEMOHT .



2]

OBLUME CBEOEHUA

Annapat BuMGpPoOakyCTUYECKOro BO3AENCTBUSA
«ButadoH» (ganee no TekcTy — annapar unu annapat
«ButadoH») sABnseTca MeguLMHCKUM U3OENUEM.
Annapart BbINOMHEH B COOTBETCTBUM C TpeboBaHNAMMN
[OCT P 50444-92 v cepTudmumMpoBaH B yCTaHOBIEH-
HOM nopsiaKke.

Mo 6e3onacHOCTM annapaTt COOTBETCTBYET TpeboBa-
Huam TOCT P 50267.0-92 ansa nsgenuin knacca |l tmna
BF c kopnycom 6e3 3aLuTbl OT MPOHUKHOBEHWUS BOAbI.
B 3aBMCUMOCTM OT CTEMNeHM MOTEHLMANbLHOMO pucka
npyvMeHeHus annapat oTHocuTcs K knaccy 2a no FTOCT
P 51609-2000, no BO3MOXHbIM MOCMeACTBUAM OTKasa
B Mpouecce aKcnnyartaumm — K knaccy B, no BocnpuHu-
MaeMblM MeXaHW4eCKUM BO3OeNCTBUSM — K rpynne 2
no MOCT P 50444-92. Bua knumaTU4ecKoro UCrorHe-
Hus —YXJ1kateropusi4.2 no FTOCT 15150-69.

Cpok cnyx6bl annapata He MeHee 5 ner.

HA3SHAYEHUE AMNMNAPATA

Annapat npumeHsaeTcs Ons nNpodUNakTUkn wn
neveHnsi 3aboneBaHU, CBA3AHHbIX C HapyLleHVEeM
KanunnspHoro KpoBoToka m numdortoka. Co3gaBae-
Mble annapatoM MUKpoBuOpauunm crnocobcTByOT
YBENUYEHUIO KPOBOTOKA WM numdoToka B obnactu
BO3AENCTBUA U OKa3blBalOT BbIPAXXEHHbIN TEpaneBTU-
Yeckuii acpdekT npu neveHun 3abonesaHuii Bocnanm-
TENbHOro M TPaBMaTUYECKOTO NPOUCXOXKOEHWS.

AnnapaTt npegHasHadyeH Ans MNPUMEHEeHUs B
neyebHO-NPOdUNAKTUYECKNX N CAHATOPHbIX yupexae-
HUSX, a Takke B LOMAaLUHUX YCMOBUAX NO pekoMeHaa-
LK 1 Nog KOHTPONEeM Bpaya-crnewmanmcra.



3
OCHOBHbIE TEXHUYECKUE OAHHbBIE
HanpsbkeHre nuTaHms, B.. ... 220+22
YacTtoTa NUTaroLen CeTU, TL........oviiiiiiiii e, 50
MoTtpebnsiemasi MmowHocTb, BA, He Gonee....

Bpemsi HenpepbIBHOW paboThbl, Y, He MeHee. .8
CpenHuii CPOK CIYXKObl, NET, HE MEHEE.......uvuuceiiineei e 5
Macca annapata, HEeTTO, KI, HE BOMEE..........c.ivuiiieiiiiiiiieeiiees 0,7
[abapuTHble pa3Mepbl, MM, HE BOMEe.................eeveeneen. 120x90x60

NAPAMETPbl HASHAYEHUA:

KonmyecTBO PeXMMOB BO3LEMCTBUS. ... .ucvrenrneteeetieenieeenit e eeeeeeiens 4
KonuyecTBoO YacTOTHbIX NOAAMaNa3oHoB

MUKPOBUBPALIMM. ...ttt e et
HwxHas yacToTa 1-ro nogananasoHa, I'u, B npegenax..
BepxHsisi yactoTa 1-ro nogananasoHa, 'u, B npegenax

HwxHasa yacToTa 2-ro nogananasoHa, 'u, B npegenax........ 200-1000
BepxHsisi yacToTa 2-ro nogananasona, I'u, B npegenax...9000-18000
[Mepvoa MMNYNbCHOW MOAYNALMK, C, B MPEAENAX........ccevueeenns 0,5-1,2
[OnNuTenbHOCTb OOQHOMO LMKNa M3MEHEHUs YacToTbl

MUKPOBUBPALIMM, CEK., B MPEOEIIAX. .. .uvnerenaeeneneininannns 70-120

AMNUTYAa MUKPOBUGPaLIMN MEMOPaHbI Ha HUXKHEN
yactoTe 1 nogamnanasoHa, MKM, B npegenax:
BPEXKUMAX T M 3. 2,8-5,4
BPEKUMAX 2 M .. it 6,0-12,3

KOMMJEKT NMOCTABKU

Annapat Bubpoakyctuyeckoro Bosgencrauns «BUTADOH»......... 1wt
3awmTHbIN PYTNSP AN BUBPOOHOB ....veevieeeeiieei e 1wt
PykoBogAcTBO Mo akcnnyatauum

N PEKOMEHOALMNM MO MPUMEHEHMIO.....eneneeeeeeeeeeaeesee e neeeeeeeenes 1 9K3.

[1OTPEONTENBCKAN TAPA. ... eveeeieieeeieeei et eei e e e e e e e 1wt



]

A MEPbI BE3OMNACHOCTHU

BHUMAHME! B annapate, BKntO4YEHHOM B CETb, UMEETCS
onacHoe [Ansa XU3HW MepeMeHHOEe HamnpsKeHue.
Mpwn akcnnyataumn annapata cobnioganTte obwwne
npasuna 6e3o0nacHOCTU NpU NONb30BaHUKN 3NEKTPONPU-
Gopamu.

3AMPEWAETCA BbiTUpaTb MNblflb Ha Kopnyce
BraxHon candeTkon npu BKMOYEHHOM B ceTb
annaparte. He gonyckante nonagaHus Brarv B Kopnyc
annaparta.

3ANMPELWAETCA skcnnyaTupoBaTb annapaTtT B
BaHHbIX U AyLIEBbIX KOMHaTax.

3AMPELWAETCA pa3bupaTb, peMOHTMpOBaTb WU
Mo[epHM3NpoBaTh annapara CaMoCTOATENbHO Unu
nopyyatb 3TO NnvuaM, He UMeLWUM cneumnanbHON
noAroToBKM. [py BO3HMKHOBEHMM HEMONAA0K B paboTe
annapaTta oOpawanTtecb B PEMOHTHble CrnyX0bl,
yKasaHHble B pasgene «lapaHTuiiHble
o06s13aTenLCTBa.

BHUMAHUE! B uensx oGecne4yeHUs MNOXapHOWM
6e3onacHocTu y6eautecb B UCNPaBHOCTU CETEBOM
pO3eTKM, K KOTOPOM NOAKIIOYaeTCs annapar, a Takke
B OTCYTCTBUU MNOBPEXAEHUW CETEeBOW BUIIKU
annapara.

MpenoxpaHanTe annapaT OT NageHui u ygapos O
TBEpAY0 NOBEPXHOCTb. He mpunaraiite pactarvBarLLmx
YCUINUiA K LUIHYpaM npeobpasoBaTens.

Mpn HeoOXxoaAMMOCTM MOAKIOYEHNsT annaparta K CeTu
yepes yANVHUTENb PEKOMEHAYeTCs WCNonb3oBaTh
YANVHWUTENb NPOMbILLIIEHHOrO NPOM3BOACTBA.
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YCTPOWUCTBO AMMAPATA

K anektpoHHOMy Gnoky annapata (puc. 1) npucoe-
OnHeH BMOpoakycTuyeckuin npeobpasosaTenb, pabo-
Yew YacTbo KOTOPOro ABNAKTCA ABa BMbpodoHa. Pabo-
YAMU MOBEPXHOCTAMU BUMOPOGOHOB SABMSIOTCS MEM-
©paHbl, U3roTOBMEHHbIE U3 CreLManbHOro cnnaea c e-
KOpaTUBHBIM MOKPbITUEM. ONEKTPOHHBIN OroK nveet
BCTPOEHHYHO CETEBYIO BUIKY. Ha nuueBol naHenm anek-
TPOHHOTO Br10Ka pacnonoXeHbl NepeknoYaTeny pexm-
MOB paboThl annapara 1 3TUKeTKa, Ha KOTOPOW Nnokasa-
Hbl MOMNOXEHWS NepeknyaTenen Ans Kaxaoro u3 pe-
XUMOB. [lepeknioveHne PexnMoB MOXHO MPOU3BO-
OWTb, HE OTKIKOYas annapar OT CEeTU.

Meperaosatesm BneKTPOHHEIA GroK

e:.:.'muuou

Membpans

Puc. 1. BHewHuit Bug annapata
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NnoAroTOBKA AMMAPATA K PABOTE
N NOPAOOK PABOTbI

Y6eantecb B OTCYTCTBUWM BUAWMbIX MOBPEXOEHWUN
annapara.

[Nepen nepsBbIM MpUMEHEHMEM ANSA Ae3MHGEKLUN
NpOTpUTE NOBEPXHOCTbL NpeobpasoBaTens candeTKon,
YBMA@XHEHHOW 3 %-HbIM pacTBOPOM NepeKncn Bo4Opo-
na. B panbHenwem 3Ty npoueaypy NoBTopsiiTe npu
HeobxoaMMOCTH.

Mogkniounte annapaT K SNeKTPU4eckom ceTu.
MpoBepkTe UCNpaBHOCTL annapaTa. PaboTta annapara
COMNPOBOXAaeTCcs HeMNpepbIBHLIM 3By4aHneM membpaH
BN6podoHoB. MNMepBble 5-30 cekyHA Nocne BKOYEHNs
annapata TOoH 3By4aHus byaeT Hn3kovacTtoTHbIM (30-60
lu). Mocne atoro oH GydeT MoBbIWATHCA A0 MOYTU
Hecnblwmmon YactoTel (9000-18000 [u), 3aTem
N3MeHATbCA B OBpaTHOM nopsake — OT BbICOKOW K
Hu3kow. [locrnegoBaTenbHOCTb WM3MEHEHUS 4acToThl
LIMKMMYHO NOBTOPSIETCSA B NpoLiecce paboTkl annapara.

B cooTBeTCTBMU C BbIOPAHHON METOAMUKOW YCTAHOBU-
Te nepeknoyaTenu pexuma paboTel annapata B
NOsoXeHKs, yKkazaHHble Ha aTuKeTKe (puc. 1). YctaHo-
BUTE BMOPOMOHbLI CormacHo BbiGpaHHOW MeToauKe U
npoBeauTe Npoueaypy.

Mo okoH4YaHWW NpoLueaypbl OTCOEAMHUTE annapat oT
CeTU 1 nomecTute BMOPOOHbI B 3aLLMTHbIA YTsSP
Ans npegoxpaHeHns MeMbpaH OT NOBPEXAEHNI.
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YCNOBUA SKCIITYATALIUN,
TPAHCIMOPTUPOBAHUA, XPAHEHUA U
YTUITU3ALIUN

Annapart npegHa3HayeH Ans sKkcnnyaTaumto npu tTem-
nepaType oKpyatoLLero Bo3gyxa nntoc (25+10) °C n o1-
HocuTenbHOM BraxkHocTh oT 45 0o 80 %.

AnnapaTt gonyckaeTcs XpaHuTb WU TpaHCMOpPTUPO-
BaTb B YNakOBaHHOM BMAE Npu TeMnepaType OT MUHYC
10 po nntoc 40 °C 1 OTHOCUTENBHOWN BNAXXHOCTU He Go-
nee 80 %.

Mocne nepeBo3Kkn UK XpaHEHWS B XONOAHOM NoMe-
LLIeHMW annapaTt HeobXoANMO BblaepKaTb Nepen BKto-
YeHMeM B CETb NPU KOMHATHOW TeMNepaType He MeHee
2-X4acos.

Annapart He oTHocUTCS Kk 6bIToBbIM OTX0AaM. [Npu ero
yTUnu3aummu annapat HeobxoanMo nepeaatb B MyHKT
cbopa, nepepaboTkM 1M pasmMeLLeHNsT OTXOLOB  3rlek-
TPOHHbIX M 3NEKTPUYECKNX YCTPOUCTB.

UHdbopmauusa no obecneyeHuo
3neKTpoMarHuTHon coBmectumocTu (AMC)
Annapat no AMC cooteeTcTBYET TpeboBaHusm FOCT
P 50267.0.2-2005 n gormkeH akcnnyaTmpoBaTbCs B CO-
OTBETCTBMM C NPVBEAEHHON B AaHHOM pasgene WH-

copmauuen.

NMPEOYNPEXDOEHUE. MNprmeHeHne annapaTta cos-
MECTHO MNu BO B3aUMOCBS3N C APYrMM obopyaoBaHm-
€M He NpedyCMOTPEHO, a eCN Takoe UX NPUMeHeHne
ABMNAETCA HEOOXOAUMbBIM, TO HOpMarbHOE (PYHKLMOHNU-
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poBaHWe annapaTta B 3TOW KOHJUrypauuu AOIHKHO
ObITb NOATBEPXOEHO UCTIbITAHWEM.

UHdopmaumsa 06 ycrnoBusix akcnnyataymm
M cneuuanbHbIX Mepax gns obecnevyeHmnsa AMC

MOMEXO3MUNCCHA. MNMomexoammcenss annaparta
cootBeTcTBYeT TpebosaHuam OCT P 51318.11-99
(CUCIMP 11-97) gnsa yctponcTB knacca b rpynnel 1,
npegHa3HavYeHHbIX AN npyuMeHeHus B Niobbix MecTax
pa3MeLLeHns, BKIoYas Xunble JoMa U 34aHUs, Henoc-
PEACTBEHHO MOAKIIOYEHHbIE K pacnpenenvTernbHOn
3MEKTPUYECKON CETU, NUTAKLWEN XUNble goma.
Annapat ucnonb3yeT paaMo4acTOTHYI SHEPIUIO TOSb-
KO 4518 BbIMNONHEHUST BHYTPEHHUX QYHKLUMIA. YPOBEHb
3MUCCUN PAAMOYACTOTHBLIX NOMEX ABMASIETCA HU3KUM U
He NpuBeAET K HapyLLEeHNAM (PYHKLMOHMPOBaHWS pac-
MOMNOXEHHOro BONM3K 3reKTPOHHOTo 060pyA0BaHUS.

MOMEXOYCTOMYMBOCTb. AnnapaT ycTolums K
anekTpocTaTnudecknm paspsgam 4 kB. Micxons ns ato-
ro, Nonbl NOMELLEHUS, B KOTOPOM 3KCMyaTupyeTcs an-
napar, AomkHbl OblTb BbIMOMHEHBI U3 AepeBa, 6eToHa
NNy Kepammyeckon NANTKU. Ecnv nomnbl NOKpbIThI CUH-
TETUYECKMM MaTepuarnoM, TO OTHOCUTENbHasa Briax-
HOCTb BO34yxa AofmkHa cocTaBnATb He MeHee 80 %.
Mpy NpUMEHEHNM aHTUCTaTUYECKMX MaTEPNanoB OTHO-
cuTernbHas BNaXHOCTb BO3dyXa AOIMKHA COCTaBMnATb
He meHee 30 %.

KayecTBO 23meKkTpuM4yecKkOn 3Hepruu, ypoBHU
MarHMTHOroO nomns MPOMbIWIEHHOW 4YacTOThbl B
3MNEKTPUYECKOW CETU 30aHMS AOMMKHO COOTBETCTBOBATL
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TUNUYHBIM YCITOBUSIM KOMMEPYECKON N 6ONbHUYHON
obcTtaHoBkM. Ecnu nonb3oBaTent annapara
TpebyeTcs HenpepbiBHass paboTta B YyCNoOBUAX
BO3MOXHbIX MpPEPbIBAHUA CETEBOro HamnpshXeHus,
pekoMeHayeTcsi obecneunTb NuUTaHWe annapata oT
NCTOYHUKa becnepeboiHOro NnuTaHms.

Mpw akcnnyaTaumm annapaTa B6rm3n oT ctaumoHap-
HbIX paguonepeaaTynkoB, Takmx kak 6a3oBble CTaHLuK
paguoTtenedoHHbIX ceTen (COTOBbIX/6eCNPOBOAHBIX) 1
Ha3eMHbIX MOABWXHbIX paguoCcTaHUuiA, MoOUTENbCKNX
pagvoctaHuun, AM n FM pagnoBelsaTtenbHbIX nepe-
OaTYMKOB, TENEBU3MOHHbLIX MepenaTynkoB, cregyet
npoBoanTb HabniogeHna 3a pabotonm annapata cC
Lenblo MPOBEPKM €ro HOpPMarnbHOro OyHKLMOHMPOBA-
Husi. Ecnn B npouecce HabnogeHns BbISIBASIETCA OT-
KNOHEHME OT HOpManbHOro YHKLUMOHUPOBAHUSA, TO,
BO3MOXHO, HEOBXOANMO NPUHATL AOMONHUTENbBHbIE Me-
pbl, TaKMe Kak NepeopueHTMpPOBKa UK NepemMeLLeHne
annapara.

Cnegyet umeTb B BUAY, YTO NpYMeHeHne Mobunb-
HbIX PaAMOYacTOTHbIX CPEACTB CBA3W MOXET OKa3bl-
BaTb BO34ENCTBUE Ha annapart. PaccTtosiHne mexay mc-
nonb3yeMbIMU MOBUINbHBIMY pagnoTenedOHHbIMU CUC-
Temamu cBsA3u 1 NobbIM 3NeMeHTOM annapaTta, BKIto-
Yasi kabenu, 4OMKHO ObITb HE MEHbLLE PEKOMEHAYEMO-
ro NPOCTPaHCTBEHHOrO pa3Hoca B 2,3 M.

Momexn B paboTe annapaTta MOryT MMeTb MECTO
B6NM3n 060pya0BaHMS, MApKPOBAHHOIO 3HAKOM:

()
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PEKOMEHOALUA
Nno NPMUMEHEHUIO

BHumaHune! lepea npumeHeHuMem annaparta
HeobXxo4MMO NPONTU MeAULIMHCKOEe ob6creaoBaHue
ONs YCTAaHOBJIEHUA A[uarHosa 3aboneBaHwus,
BbISIBIIEHUSA NOKa3aHUM U NPOTUBONOKa3aHUN.

NMPOTUBOMNOKA3AHUA K MPUMEHEHUIO

NMpumeHeHMe annapaTa NPOTUBONOKa3aHo:

- B obnactn 6nmxe gecatn CaHTUMETPOB OT
3110Ka4eCTBEHHbIX HOBOOOPA30BaHWUiA;

- npu GepeMeHHOCTU Gnuxke AECATU caHTU-
METPOB OT NS10A3;

- B obrnactn 6nmxe Oecatn CaHTUMETPOB OT
Tpomba npu TpoMmbodneduTe;

- B obrnactn 6nmxke OecaT CaHTUMETPOB OT
aTepocknepoTtmyeckoro obpasoBaHusi Npu Bblpa-
YKEHHOM aTepOoCKIepose;

- NP OCTPbIX NHEKLMOHHBIX 3ab0oneBaHusx;
- B ocTpol dhase MHEKLMOHHOro 3aboneBa-
HUAX 1 Bbicokon (6onee 38,5 °C) Temnepatype Tena
(32 McknYeHnem crnyvaeB Hannuusa cneumanbHbIX
MEeTOANYECKUX peKoMeHaauunin);

- B obnactv OencTBus MMMITAHTUPOBaHHbLIX
CTMMYMSTOPOB.
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NMPOAOITKUTENIbHOCTbL JIEYEHUA

BbipakeHHbIV nevebHbIv ahdekT B GonbLUMHCTBE
CryYyaeB HacTynaeT B pesynbrate MpoBegeHus
KypcoBoro rnedeHusi. [NpogomkuTensHOCTb Kypca
neyYeHns 3aBUCUT OT TSKECTU, ANUTENbHOCTU U
XapakTepa 3aboneBaHus 1 konebnertcs B npegenax
OT HECKOMbKMX OHEN A0 HeCKomnbkux mecsues. [pu
nepuoanyeckoM NpUMeHeHUn annapara feyvebHbIn
adhpeKT HakannnMBaeTcs.

MpuBbikaHMa K BMOPOAKyCTUYECKOMY BO34en-
CTBUIO C HEMNPEPBLIBHO MEHSALENCS 3BYKOBOWN
yacToTomn He obHapyxeHo. OgHaKo MpU HEKOTOPbIX
XPOHUYEeCKnx 3aboneBaHusX, TakMX Kak rmnepro-
HWS, ageHoMa, rmaykoma v apyrue, npekpalleHue
BMOpPOAKyCTUYECKON Tepanuu nocne LOCTUXEeHUS
neyebHoro adppekta npumepHo vepes 2-3 mecsua
MPVBOAMT K MOCTENEHHOW YyTpate AOCTUIHYTOro
pesynbrata. Moatomy Tpebyetcsa nubo nepuogu-
yeckoe MOBTOPEHME KYypCOB BMBPOAKYCTUYECKON
Tepanun, nNnbo npoBedeHue MoaaepXKMBatoLEero
neyeHnsa (npouedypbl npoBoasaTtcs 2-4 pasa B
Hegeno).

Mexay Kypcamu nevyeHns TpaguumoHHO AernaroT
nepepsbiB. [NepepbiB B BUOpOaKyCTUYECKOM Tepanum
OTHOCST K BO3OEWCTBUIO Ha KOHKPETHYK obnacTb.
Mpwn 3TOM B CUIy NTOKanbHOro AeNCTBUSE MUKPOBUO-
pauMm 4YepepgoBaHue obnacTen BO3ZENCTBUSA
sABNAeTCa nepepbiBOM. [locTaTouHbIM NepepbiBOM
cumTaeTcsa 5-7 aHen.
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OLWYLLEHUA

Bo Bpemsi npouedypbl Habrniogaerca  npusiTHoe
YyBCTBO Terra 1 nerkov subpaumm.

Mpu nonagaHun B 30HY BO3OEWCTBUSA HEPBHOMO
ueHTpa uMHOrga MoryT nosBnsTbcs 6onesble
owyuieHnsa, Bbi3BaHHble BOCCTaHOBIEHUEM
afileKBaTHOW peakuun opraHnama Ha BHYTPEHHue
HapyweHus. Ecnn 6onb He cTuxaeT B TeyeHue
ABYX-TPeX CYTOK, TO NniedeHue cnegyeT npekpaTuTb
1 06paTnTbCS 3a KOHCYNbTaLMen k Bpayy.

JleueHne XxpoHuM4Yeckux 3aboneBaHun, Kak
npaBuno, npoTekaeT 4epe3 KpaTKOBPEMEHHoe
obocTpeHne cuMmnTomoB 3aboneBanus (5-10 aHen),
KOTOpble MOCTENEHHO McYe3alT B KOHLUE Kypca
neveHus.

Mpun 3anyweHHbIX hopmax 3aboneBaHun Gones-
HEeHHble OLLYLLEHNS MOTyT MUCHE3HYTb TOMbKO Mpu
MOBTOPHbIX KypCax NeyeHuns.

OBJIACTN BO3OENCTBUA

Ob6nactn BO3geWCcTBMSA TpaAWUUMOHHbBI Ans
BMOpPOaKyCTUYECKON Tepanuu: MeCcTHOe BO3del-
cTBMe Ha obmnacTb nartonornm, BO3AENCTBME Ha
obnacTb noyek, obnacTb NeYyeHn 1 Bo3gencTame Ha
pasnuyHble OTAenNbl MO3BOHOYHMKA.

Bo3sgenicTBMe Ha 06nacTb NaToONoOrnm NoBbILLIA-
€T MeCTHble MWMMYHHblE peakuuu, ynydwaer
numdoapeHax M BEHO3HbIA OTTOK, CMocobCTByst
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YMEHBLLUEHNIO OTEKA M BbIBOAY U3 TKaAHEW B KPOBb
npogykToB MeTabonumama, cnocobcTByst afekear-
HOW peaKkuun opraHuM3mMa Ha COCTOsiHMe obnacTu
natonorun. YctaHoBka BMOPOOHOB OCyLLEeCTBNS-
€TCA MO cregyrLemy NpUHLMNY: HenocpeacTBEHHO
PSIAOM MIM BOKPYr 06nacTu natonorum Ha Hanbornee
POBHYHO 3[0POBYK YacTb Tena pAns MroTHOro
npuneraxHusi. JledeHne Bcerga WOET CO CTOPOHbI
3[J0POBOW YacTu Tena B HeNnocpeacTBeHHON 6nn3oc-
TV K natornormyeckomy ouary. o Mepe ymeHbLIeHNs
naToniorM4eckoro ovara npudnuxkaercsa u obnacTb
BO30EMNCTBUSI.

Bo3pencTtBue Ha ob6nacTb NOYeK ynyyllaer nx
YHKLMIO MO MOJLEPKAHUIO KUCITOTHO-LLENOYHOro
DanaHca KpoBU 1 ee OYUCTKE OT MPOAYKTOB aKTUB-
HOCTM MbILLEYHbIX KMETOK, cocTaBnsowmx bonee
NoMoBMHbLI Macchl Tena n pacxogyrowmx okono 80
NPOLEHTOB 3HEPreTU4eckoro noTeHumana opraHms-
Ma. BosgelictBue Ha obnactb novek cnocobecTByeT
HOpMarnu3auum apTepuarnsHOro AaBrneHunsi, yckope-
HUIO BOCCTAHOBMEHUSA MbILLIEYHbIX BOMOKOH U, Kak
cnencTtBMe, MOBbIWEHUIO paboTocnocobHoCTK.
MICTOYHMKOM MUKpOBUBpaLmUn aAnga novek siBNseTcs
MbILLEYHbIA CIIOM MOYEYHOW JIOXaHKM 1 npunerato-
WMe MblWwubl cnuHbl. MNoaToMy Ha obrnacTb nodek
BO3ENCTBYIOT CO CTOPOHbI CMUHbI B MPOEKLMM
NMOYEYHON NTOXaHKMN.

BospencTBMe Ha o6nacTb NevYeHu crnocobCTBy-
eT yny4LleHnto ee OyHKLUMMW, NPENATCTBYSA HAKoMNe-
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HUIO B KPOBM TOKCUYECKMX W OPYrUX BeELLECTB,
noAnexalimx pasnoxeHuto B nevyeHn. VicTouHnkom
MUKPOBMOpaLMM [Ons NedYeHu SBMASIETCA TOHYC
XenyHoro nyselpsa v guadparma. [lostomy B
BNOPOAKYCTUYECKON Tepanun B OCHOBHOM BO34eNn-
CTBYIOT Ha 00nacTb >XEM4YHOro My3bIpsi B MPOEKLUN
Ha >XMBOT M B NMpoOeKuuMu guadparmbl Ha rpyaHyo
KINeTKYy.

Bo3gencTtBMe Ha o6nacTtb MO3BOHOYHMUKA
cnocobCTBYET yNy4dYlWEHUIO KPOBOCHaAGXeHUS
CMWUHHOIO MO3ra, BOCCTAHOBIIEHMIO MPOBOAUMOCTH
HEPBHbIX MyTEN, YMEHbLUEHUIO OTeka (ecnvM OH
ecTb), 6ornee NOTHOMY BOCCTAHOBIIEHUIO SHEPrETU-
YeCKOro NoTeHUMana MblLLEYHbIX M HEPBHbIX KIETOK,
obneryeHuno BbIXo4a CTBOSTOBLIX KITETOK U3 KOCTHOIO
MO3ra B KPOBEHOCHOE pycro. [Ins BOCCTaHOBMEHUS
MbILLL, CMMHbI BO3AENCTBYIOT MnapaBepTebparnbHo.
Onsa ykpenneHust MeXXMO3BOHKOBLIX [OUCKOB,
yny4LleHns KpoOBOCHaBXEeHNS CMIMHHOTO U KOCTHOTO
MO3ra BO3OEWCTBYHOT Ha LieHTparbHble OTPOCTKU
NMO3BOHKOB.

Bosgenctene Ha o6nacte noyek, nedeHn u
MO3BOHOYHMKA MPUMEHSAETCA Takke Ansg obuiero
YKpenneHus opraHnsaMa v npodunaktnku 3abone-
BaHWUN. Ecnv HeT npoTuBonokasaHui, To BUbpoakyc-
THUYeckoe BO3OEeNCTBUE Ha 06NacTb NOYeEK, NEYEHU 1
MO3BOHOYHMKA BCErga BKHOYAETCA B KOMIEKC
neveHus. JleyeHnto nogBepraeTcsl opraHMam, a He
TONbKO Oone3HeHHas obnacTb.
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NMPOOOIMKUTEINIBHOCTb BO3AEUCTBUA U
OBLUEE BPEMA NMPOLEAYPbI

B BMOpoakycTMyeckon Tepanuu nog NpOLOSIKU-
TENbHOCTbIO BO3AEWCTBUSA MOHUMAOT BpeMs
BO3ENCTBUSA HA 0gHY obnacTb natonorun. Bpemsa un
pPeXMMbl BO3AENCTBMS ObINN yCTaHOBMEHbI SMNUPU-
YeCKM B XOA4E MHOTONMETHUX MEeQULMHCKUX Uccrneno-
BaHWI 1 HabnogeHun HaunHasa ¢ 1994 roga. Pesynb-
TaTbl UCCIE40BaHMI UCNONb3YOTCS BO BCeX annapa-
Tax BUOPOaKyCTMHECKOro BO34ENCTBUS.

PasnuyaloT MyMHMManbHoe 1 JOCTaTOMHOE BPEMS
BO3OEVCTBUS HA [OaHHyl0 obracTb npu Kaxaon
npoleaype, a TakkKe KONMMYecTBO BO3AENCTBUN
(ceaHcoB) B cyTku. 3a BpeMs Kaxgow npoueaypbl
BO3[ENCTBME OKa3blBAETCs Ha HECKOMNbKO obnacTen.
Bpemsi, B TeyeHMe KOTOPOro OCYLLECTBSAETCS
BO3ENCTBUE Ha BCE MpPenyCMOTPeHHble obnacTu,
Ha3blBaeTCs BpemMeHeM npouenypbl. Bpems npoue-
Oypbl 3@BUCMT OT KONMU4YeCTBa OAHOBPEMEHHO
NCNonb3yeMbiX BUOPOOHOB.

Uem Oonbluee KONMMYECTBO CEAHCOB B CYTKU
BbIMOMHAETCH, TeM MeHbLUe A0CTaToOvMHOEe BpeMs
BO3[eNCTBUS Ha kaxayto obnacTb. Mepsas uudpa B
rpade «JloctaToyHOoe BpemMs BO3LOENCTBUAY
Tabnuupbl “Pexxum n BpeMs Bp3gencTBUS Ha 4acTu
Tena” cooTBeTCTBYET 4-6 ceaHcaM B CyTku. Bropas
umndppa cooteTcTByeET 1-3 CeaHCaM B CYTKM.

BHUMAHME! MNpwn npoBegeHun npouenyp AeTam
00 10 neT ncnonbayeTcs TONbKO 1 pexum.
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Pexum 1 Bpems Bo34eNCcTBUA Ha YacTU Tena.

MuHumansbHoe
o [OocTaTouyHoe
O6nactb BO3AeNUCTBUA Pexum (HayanbHoe) Bpems
MUKpOBUGpaumeil Bpems BOGA:ﬁCTBMR
BO3aencTBUA

KoHeuHocTu 1-4 5 MUH. 15-30 MUH.
Ob6nactb MOYEBOro Ny3bipsi U
NPOMEKHOCTH 2,4 5 MUH. 10-20 MuH.
LLeHbIR, rpyaHOM oTAens!
HO3BOHOMHIKE 1 2 MUWH. 3-10 MuH.
[MOSACHNYHBIN, KPECTLIOBbIN 12 2 MUH 515 MUH
OTAeNbl NO3BOHOYHUKA ’ ) )
ObnacTtn npoekummn novek Ha 12 3 MuH 10-40 MuH
CMIVHY ! i i
Mpoekunsa obnacTu nevexn n
DKENYHOTO My3bIpsi Ha KMBOT 14 2 MuH. 516 MuH.
Mpoekuns obnacTu nevyexn n 14 2 MUH 515 MuH
DKENMYHOTo Ny3bIps Ha CrnHY : :
O6nactu xuBoTa 1 2 MWH. 3-10 MuH.
Mpoexunst GPOHX0B Ha rpyab 1-4 2 MVH. 5-15 MuH.
Mpoekunsa ranmopoBbIX Nadyx Ha 13 2 MUH 3-10 MuH
Lo ’ . )
O6nacTb yxa 1,3 2 MUH. 3-10 MUH.
O6nacTb wen 1 2 MVH. 3-10 MUH.
O6nacTb rnas 1 2 MUH. 3-10 MuH.

COYETAHUE C APYITMMU METOOAMU
NEYEHNA

BubpoakycTtuueckasi Tepanunsi XopoLLo CoYeTaeT-
cs C gpyrmmm metogamun dusmotepanuu u nekap-
CTBEHHOW Tepanuen. [pu aToM cnegyeT y4ecTb, Y4TO
BMbpoakycTMyeckoe BO34ENCTBME MOBbIWAET
3 (EeKTUBHOCTb JfEKapCTBEHHONW Tepanuu,
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MOSTOMY [03VPOBKY IEKApCTBEHHbIX MpenapaToB
nHorga TpebyeTcs yMeHbLIaTh.

®U3NONOr'MYECKUNA MEXAHU3M
BO3OENCTBUA

MwukpoBubpauus TkaHer, Takke Kak M Tenno,
SIBMNSIETCS BAXXHOW M HE3AMEHMMOW COCTaBNSAOLEN
(PM3NOMNOrNYEeCKUX U MMMYHHbIX MPOLEeCCOB.
MwukpoBubpauusa Heobxoguma ans numdoapeHaxa,
BEHO3HOI0 OTTOKa, Ansd obecnevyeHust NUTaHUS
KNETOK, yaaneHHbIX OT Kanunmnsipos, s obecnedye-
HUS UMMYHHbIX MPOLIECCOB B YaCTW NPOABUXEHUS U
KOHTaKTa menKkouuTOB C KIeTkaMu TKaHu, OIS
HOPMaribHOrO KOCTHOMOS3rOBOIO KpPOBETBOPEHMS.
MCTOUYHMKOM MUKPOBMOpALMK B XXMBOM OpraHname
SABMSETCA Nepuoanveckoe cokpalleHne Mnoduno-
PUNI MbILLEYHbIX KIETOK.

Mpouecchbl meTabonmaMa B opraHu3Me MpoMCXo-
OAT NUWb MPU KOHTAKTHOM B3auMMOLEWNCTBUMN
Buonornyecknx cybctaHumn (dbyHAameHTanbHbI
3aKkoH 6nuskogencteus). [Ans Toro 4tobbl peakumns
coctosanacb HeobxoguMo HenocpencTBeHHOEe
conmxeHne B3anUMOOENCTBYIOLLMX KOMMOHEHTOB U
MX NPOCTPAHCTBEHHAs OpuUeHTaLUUsA OTHOCUTENbHO
apyr gpyra. oatomy Hanuune MUKpoBMOpauui
KNETOK U KPYMHbIX GMOMNOrMyYeckmx Morekyrn sBnser-
cs HeobxoaMmbIM ycrioBuem ans 6onblUMHCTBA
Buonornyeckmx u, ocobeHHO, MMMYHOMOrMYECKNX
peakuumn.
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MukpoBubpaunm He TONMbKO YBENMYMBAKOT
4YacTOTy KOHTaKTOB WM obecneymBaloT U3MEHeHue
opueHTaunm BMOKOMMNOHEHTOB B MPOCTPAHCTBE, HO
1 obrerdaT ux NPOXoXaeHNe Yepes sHgoTennanbs-
Hble LWenn u pasnuMyHble MembpaHbl, TO €ecCTb
YCUNUBAIKOT TPaHCMOPT BELLECTB U KNeTok Wu3
KanunnspoB B MHTEPCTULMM N 0BPaTHO 13 UHTep-
CTMLUI B BEHO3HbIE U NIMMdaTn4eckue Kanumnnspel.
Hanuuyve knanaHoB B BEHO3HbIX Y NMMaTNYECKMX
cocydax npeBpallaeT MUKpoBUOpauuMio B Hanpas-
NEeHHOE AB/XXEHMNE KPOBU U NTMMbI.

MexaHunyeckne konebaHuss nNpUCYTCTBYIOT B
opraHuame OGnarogaps He TOMbKO MyfbCOBON
aKTMBHOCTM cepdua (MHGpPa3BYKOBbIE 4ACTOTbI) U
COCYAUCTO-MbILLIEYHON aKTUBHOCTU (3BYKOBbIE
4YacToThl), HO 1 Bnarogaps MexaHU4YecKnM BO3aen-
CTBUSIM BHELLHeN cpefbl. Taknm obpasom, Bnbpo-
aKycTuyeckne annapaTtbl BO3OEWCTBYIOT Ha TKaHu
€CTeCTBEHHbIM [ANA opraHvama (U3NYecKnMm
(hakTopoOM MUKPOBUBpaLmK.

CHUMXEeHne WHTEHCMBHOCTM MUKpoBUBpaumnin
TKaHeW npuMBOAUT K 3aMeANeHUurd WMMMYHHbIX
peakuun, yxyaweHuo numdogpeHaxa n BEHO3HO-
MY 3aCTOH0, YTO B KOHEYHOM UTOTE CHIKAET UMMYHM-
TeT 1 CNOCOBHOCTb OpraHM3mMa K CaMOBOCCTaHOBIe-
HUIO.

Oedununt MmkpoBubpaumMm MOXET BO3HMKATb C
BO3pacTOM, MpPU XPOHUYECKOW YyCTarocTtu, nepe-
YTOMIEHUN OT UHTEHCUBHBLIX U ANUTENbHBLIX Harpy-
30K, Npu TpaBmax, BOCNanNuUTEnbHbIX npoueccax,
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NPV HapyLLUEHUN KPOBOCHabXeHNst OTAENOB CMUHHO-
ro Mosra, npu obLiemM CHWKEHUU WMHTEHCUBHOCTU
COKpPALLEHMS MbILLEYHBIX KIETOK, BO3HMKAKOLLETO MO
ApYyrMm npuynHam.

BubpoakycTuyeckoe BO3AeNCTBME annapara
«ButacgoH» No3BOMNSIET CKOMMNEHCUPOBaTb AednunT
MUKpOBMOpauun B fokanbHOW obnactu OT MWHK-
MarnbHO JOCTaTOYHOrO YPOBHS 40 (PU3NOMNOrNYECKo-
ro Makcmmyma, KOTOprI7I onpenenaeTca Kak MHTeH-
CMBHOCTb MWKPOBMUOPALNA MbILLEYHON TKaHW MNpwu
MakcumanbHOM ON3NYECKOM HanpsKeHWM 340POBO-
ro opraHmama. BubpoakycTuyeckoe BO3OeNCTBUE
nossonsieT 4obneaTbca cneayoLmnx apeKToB:

1. YCcuneHna HacoCHOW QYHKLMK Kak numda-
TUYECKUX, TaK M BEHO3HbIX KanummsipoB U MENKUX
COCY[OB, BCreAcTBME Yero ynydllaeTcs ApeHax
TKaHen.

2. YBenuyeHus Bbixoga POPMEHHbIX AreMeH-
TOB KpOBM (NMUMAOLUTOB, 3PUTPOLIMTOB U T.M.) U3
apTepuvarnbHbIX KanuimisipoB B WHTEPCTUMLMM W
poLOHaYarnbHbIX KPOBETBOPHbLIX CTBOJOBLIX KIETOK
N3 KOCTHOIO MO3ra B BEHO3HbI CUHYC.

3. [MoBbIWEeHUs NPOBOAMMOCTU UHTEPCTULINIA B
OTHOLUEHMU NepeMeLLeHns kaTabonutos n metabo-
NIUTOB U YBENWYEHWS YacTOTbl KOHTAKTOB Ouonoru-
YECKMX KOMMOHEHTOB B MHTEPCTULIMM, 3@ CHET Yero
NHTEHCUPMLMPYIOTCA MIMMYHHbIE U ApYryue peakumu.

4. YBenuyeHus MnpoHULAEMOCTN 3JHOOTEeNu-
anbHbIX LWenen nMMdaTtnyecknx Kanumnisapos Anis
KpynHbIX numcoobpasytowmx cpakumii, cnocob-
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CTBySS TEM CaMbiM TMOHMKEHUID OHKOTUYECKOro
OaBreHns B TKaHW M YBENMYEHUIO BbIBOAA B LUPKY-
NSAUMI0 UMTOKMHOB U MeamaTopoB, obecrneynBato-
wmx 6Gonee agekBaTHble CUCTEMHbIE peakLuu
opraHusma.

5. YckopeHnst ounbTpaLMOHHbIX MPOLIECCOB,
NPOMCXOJALLMX Ha MOPUCTBIX MeMbpaHax (Hanpu-
Mep, B HehpOHax NOYeEK).

6. Bo3byxaeHunsa mexaHopeLenTopoB (Tenbua
MaunHn, MencHepa, cBOOGOAHLIX HEPBHbLIX OKOHYa-
HUA M ap.).

BubpoakycTtunyeckas Tepanus tem adhpeKkTnBHee,
Yyem BonbLnn AeduunT MUKPOBUMBPALIMIA UCTIBITbI-
BalOT TKaHU. OTa OCOBEHHOCTb, a TaKke OTCYyTCTBUE
BMeLlaTenbCTBa B TOHKME OMOXMMUYECKME Mexa-
HU3MbI Perynauum 1n onpenenunu BbICOKyto 6e30-
NacHOCTb, 3(EPEKTUBHOCTb W LUMPOKUA CMEKTP
NPUMeEHeHNs BUBPOaKyCTUHECKON Tepanuu.
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