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BMBPOAKYCTUYECKOIO IS:OSD,EIZICTBVIFI
C UnoPOBOU MHONKALMEN N TAUMEPOM
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PYKOBOOCTBO MO 3KCMIYATALUU
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Cucmema MmeHedXMeHma Kadyecmea npednpusmusi
cepmuchbuyuposaHa Ha coomeemcmeue mpebosaHusiM
mex0yHapoOHbIx cmaHOapmos ISO 9001 u ISO 13485






PYKOBOACTBO NO 3KCMIYATALIUN

BHUMAHMUE!

[Mepen npumeHeHuem annapaTta Heobxoaumo
BHMMaTENbHO W3y4nTb HacToswme PykoBoacTBO
no akcnnyatauum n PekomeHgauun no npuMeHe-
HWIO, KOTOpble coAaepXxaT CBEAEHWs W yKasaHwus,
HeobxoouMMmble AONns npaBurbHOW, ©e3onacHonm u
apdheKkTMBHONM aKCnyaTauumn annapaTa.

lMpun nokynke annaparta TpebynTe NPOBEPKU:

= paboTtocnocobHoCTY;

= KOMMSEKTHOCTMH;

* Hanuuus WTamna npogasua v gaTbl npoaa-
XV B CBMAETENLCTBE O NPUEMKE W TarioHe Ha
rapaHTUHLIA PEMOHT.

OBLUME CBEAEHUA

Annapat BWOPOAKyCTUYECKOTO BO3OEUCTBUS C
uncpoBon uHavkaumen m tanvepom «BUTADOH-T»
(manee no TekcTty — annapat uiu annapat «BUTA-
OOH-T») siBNAeTCa MeauuUHCKMM musgenvem. Anna-
paT BbINOMHEH B COOTBETCTBUM C TpeboBaHUSIMU
FOCT P 50444-92 7 cepTucmumpoBaH
B YCTAHOBIIEHHOM MOpsiaKe.

Mo 6e3onacHoCTM annapaTt COOTBETCTBYET Tpebo-
BaHuam TOCT P 50267.0-92 ana w3genuin knacca ll
Tuna BF ¢ kopriycom ©e3 3awmtbl OT NPOHUKHOBEHUS
BoAbl. B 3aBMcuMOCTM OT cTeneHn MoTeHUManbHOro
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puvcka NpMMEHEHUs annapat OTHOCUTCS K Kraccy 2a
no NOCT P 51609-2000, no BO3MOXHbIM MOCNeacT-
BMSIM OTKas3a B npoLiecce aKcnryaTauum — K knaccy B,
Nno BOCMPUHUMAEMbIM MEXaHUYECKMM BO3AENCTBUSIM
— k rpynne 2 no NOCT P 50444-92. Bug knumatude-

ckoro wucnonHeHnss — YXJ1 kateropus 4.2 no
MOCT 15150-69.
HA3HAYEHUE AMMNAPATA

AnnapaTt npuMeHsieTcst Ansa NpounakTvki u ne-
YeHVs 3aboneBaHWiA, CBSI3aHHbIX C  HapyLUEHUEM
KanunmsipHOro KpoBOTOKa M numdoToka. Co3pasae-
Mble annapatoM MMWKpoBMOpauumM CnocoGCTBYHOT
YBENUYEHMIO KPOBOTOKa W nmMmcoToka B obnactum
BO3[EVCTBMSA U OKa3bIBalOT BbIPaXKEHHBIN TepanesTy-
yeckuin achdekT Npum neveHnn 3abonesaHnin Bocnanm-
TEMNbHOIo U TPaBMAaTUYECKOIO NMPOVNCXOXKOEHWS.

AnnapaTt npegHasHaveH Onsi NPUMEHeHWs B ne-
YeOHO-NPOHMNAKTUYECKUX M CAHATOPHBIX yypexae-
HUSIX, @ TaKKe B AOMALLUHMX YCITOBMSIX MO pekoMeHaa-
LMK 1 Nopg, KOHTPOIIEM BpaYa-creumanucTa.

KOMMIEKT NOCTABKU

Komnnekt nocTtaeku npueedeH B [apaHTUAHOM
TaroHe.



OCHOBHbIE TEXHUYECKWE OAHHbIE

HanpspkeHue nuTaHusa OT CeTn NepeMeHHoro Toka, B..........| 220 + 22
YacTtoTta nUTaroen CeTU, ML ..o, 50
MoTpebnsiemasi MOLWHOCTb, BA, He Bonee..........c.oeuuieunnens 8
HanpsixeHve nuTaHusi OT BHELLHETO UCTOYHMKA

NMOCTOAHHOMO TOKA, B......oooiiiiiiiiiiiciiiiiiiiieeies e 126+1,3
Bpemsi HenpepbIBHOW paBoThl, Y, HE MEHEE. .. ... ccuuveeeeennss 8
CpeaHuii CPOK CMYXObl, MET, HE MEHEE. ....cvueereeininannansss 5
Macca annapara, HETTO, KI, HE BONEe........ocuviviinaeainannnss. 0,7
[abapuTtHble pasmepbl, MM, He 6onee:

SMEKTPOHHOTO BIIOKA. ... eeteeteei et eeeieeei e e e 135x63x35

BIIOKA MUTAHMIS. . ettt et e e enn e e e eieens 80x50x90

MapameTpbl Ha3HaYeHUs:
KonnyecTBO pexXnMOB BOZAEGNCTBUS. ... ...euvneenirnarenenninns 4
Konun4ectBo 4acTOTHbIX No4AMana3oHoB MUKPOBUGpaLMK. ... 2
HwxHsAs yacToTa 1-ro nogavanasoxa, 'y, B npegenax........ 30-60
BepxHsas yactoTa 1-ro nogananasona, 'y, B npegenax....... 1200-4500
HwxHsis yacToTa 2-ro nogavanasoxa, 'u, B npegenax...... .. 200-1000
BepxHsas yacTtoTa 2-ro nogavanasona, 'y, B npegenax....... 9000-18000
[OnuTenbHOCTb OAHOIO LKA M3MEHEHMS YacTOThl
MUKPOBMUOPALNM, CEK., B MPEOETIAX +.evuerreniennannanninaaeaennens 70-120
Mepuoa UMNynNbCHOW MOAYMALMK, CEK., B MPeAenax............ 0,5-1,2
AmnnuTyaa mukpoBubpaummn MembpaHbl
Ha HWXKHeN YacToTe AManasoHa, MKM, B npeJenax:
BPEXUMAX T M 3o 2,8-5,4
BPEKUMAX 2 M ittt e et e e e e e iieenans 6,0-12,3




/\ MEPbI BE3ONACHOCTH

BHUMAHMUE! B 6noke nutaHua annapara, pabo-
TalolWero OoT CeTW, MMeeTCH OnacHoe ANS >KU3HW
nepemeHHoe HanpsixeHue. lNpu akcnnyataummn anna-
pata cobniogante obwme npasuna 6e3onacHoOCTU
npy NOMNb30BaHWUK anekTponpubopamu.

SAMNPELLUAETCA BbiTMpaTh MbiMb Ha Kopnyce
BIaXXHOW candeTkon Npu BKIHOYEHHOM B CeTb anna-
pate. He ponyckante nonagaHus Bnarv B KOpMyc
annapara.

SAMNPELLUAETCA skcnnyatuposaTe annapart B
BaHHbIX M OyLleBbIX KOMHAaTax, a Tawkke BO BpeMs
OBWKEHNS1 aBTOMOOUNS Mpy nuTaHuM oT BGopToBOM
cetn.

SAMNPELLUAETCA pasbupaTtb, pemMOHTUpOBaTb
WUNM MOAEPHM3MPOBAaTb annapat CaMOCTOATENbHO
UnM nopyyartb 3TO nuuam, He UMEeLMM creumnarns-
HOM MoAroToBkW. Mpy BO3HWMKHOBEHUWM HEMONajoK B
paboTte annapaTa obpallaiTecb B PEMOHTHbIE CIYX-
Obl, yKasaHHble B pasgene «[apaHTuiHble 00s3a-
TenbLCTBay.

MpenoxpaHanTe annapaT oT NageHui 1 yoapos O
TBEPAYI0 MOBEPXHOCTb. He nmpunarante pactarusato-
LMX yCUnui K LIHypam npeobpasoBaTens u 6roka
nUTaHKs.

Mpn HeobxooMMOCTVN MOAKMOYEHUS annapaTta K
CeTn 4Yepes yaAnuUHUTENb PEKOMEHAYETCH MCMOomMb30-
BaTb YOIMHUTENb NPOMBILLIIEHHOrO MPOU3BOACTBA.



YCTPOUCTBO AMMAPATA

K anekTpoHHoMy Grioky annapata (puc. 1, nos. 1)
npucoeauHeH BMBpoakycTuieckuin npeobpasoBarterb,
pabo4yei YacTbo KOTOPOro ABMSATCA ABA BUOpodoHa
(nos. 2). Pabounmun noBepxHoCTAMU BMOPOGOHOB
ABNSOTCA MEMOPaHbI, N3roTOBMEHHbIE U3 Crieumanb-
HOro crraeBa C [eKopaTuBHbIM MokpbiTvem (Mo3.10).
OnNEeKTPOHHbBIA GNoK MMeeT rHe3ao (nos. 9) ana noa-
KIMHOYEHMS BHELLIHETO NCTOYHMKA NuTaHust. B kavecTtse
WCTOYHUKA MUTaHUSI UCMONb3yeTcs OfoK MuTaHns ot
cetn nepemeHHoro Toka (no3. 3). Ha nuueson no-
BEPXHOCTM  3NEKTPOHHOrO  Oroka  pacronoXeHbl
KHOMKW ynpaeneHust paboTton annapata (nos. 4; 5; 6;
7), a Takke umdpoBon aucnnen (No3. 8), Ha KOTOpOM
oTobpaxalTcst HoOMep BbIOPaHHOMO pexumMa paboThbl
annapata (ganee no TEKCTY — PEXVM) U YCTaHOBIEH-
Hasl OnWMTENbHOCTb Mpouenypbl (oanee Mo TekcTy —
ONWTENBHOCTD UI BpeMS).



Pwuc. 1. BHewHwnin Bug annapara.

NoaAroToBKA AMMAPATA K PABOTE
N NOPAOOK PABOTbI

MoaroToBka annaparta k pa6oTe

Yb6egutecb B OTCYTCTBUM BUOVMMBIX MOBPEXAEHUIA
annaparta.

Mepen nepBbIM NpUMEHEHMEM AN Ae3uHeKLmnm
npoTpuTE NOBEPXHOCTb MpeobpasoBartens cander-
KOW, YBNaXHEHHON 3 %-HbIM pacTBOPOM MepeKmcu
Bogopoaa. B npouecce akcrnyataumm aTy npoueaypy
MOBTOPSINTE NpPY HEOOXOAUMOCTMU.

MogkntounTte K aNeKTpoHHOMY Oroky annapata uc-
TOYHVK NuTaHus. Ha undpoBoM aucnnee aneKkTpoH-
Horo 6rioka nocre NoAKMYEHUsT UCTOYHMKA NUTaHKS
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Ha ABE CeKyHAbl BbICBETUTCS WHOPMaLMS
(coctosiHme «noaroToBka K pabotey), a 3aTem aBToO-
MaTU4YECKMN YCTaHOBUTCS MCXOOHbIN pexum 1 1 anu-
TenbHOCTb npouenypbl 20 MUHYT: . B atom
COCTOSIHAM annapat roToB K MPOBEAEHWIO NpoLeayphbl
UMK K YCTaHOBKE MHbIX 3HAYEHU pexvMa 1 AnuTenb-
HOCTW.

Ecnun annapat He BbIXOQWUT M3 COCTOSHUS «MOAro-
TOBKa K paboTe» unm nepexoamT B COCTOSHUE OXuaa-
HUS (Oucnnem noracaeT), Haxmute Ha kHonmky C
«crapt/cton» (no3. 6), NpyM 3TOM OOIMKEH BOCCTaHO-
BUTbCS UICXOOHbBINA PEXUM.

YcTaHOBKa pexxuma npoueaypbl

Haxxatnem kHornku P «pexum» (no3. 7) ycTaHoBK-
Te peKkoMeHOyeMbli METOAMKON pexum npouenypbl.
Homep ycTaHaBnuBaemoro pexumMa oTobpaxaeTcs
B KpanHeMm neBoM paspsge umdposoro aucrnes. C
KaXabIM HaXaTueM KHOMKM HOMep W3MEHSeTcs Mo
uukny 1-2-3-4 — 1-2-... u Tak ganee.

YcTaHOBKa ANUTENLHOCTU Npoueaypbl

KHonkamu « + » (no3. 4) n « —» (nos. 5) ycraHoBK-
Te pPeKoOMeHAyeMYy METOOMKOW AnUTernbHOCTL (Bpe-
Ms1) npouenypbl. OnMTensHOCTb B MUHYTax oTobpa-
aeTcsl B OByX MpaBbiX paspsigax UmMdpoBOro Auc-
nnes. OnuTenbHOCTb MOXET ObITb yCTaHOBMEHa B
Onana3soHe oT 1-1 oo 60 MUHYT C OUCKPETHOCTbIO
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1 muHyTa. Mpy yaepKaHUU KHOMKU « + » UMM « —» B
HaXxaToM COCTOsIHUM Bonee 1-i cekyHabl, MPONCXOANT
aBTOMaTUyeckoe YyBenuueHue (yMeHblueHue) aAnu-
TENbHOCTW.

MpoBeaeHue npoueaypbl

YcTtaHoBuTe BMOPOGIOHBbI COMMacHO BblIOpaHHOM
meToauke. lNocne ycTaHOBKM peKOMEHOYEMbIX PEXU-
Ma 1 ONUTENBHOCTU HAXXMWUTE U OTnycTuTe kHomky C
«cTapt/ctony (no3. 6). Annapat Ha4yHET BbINOMHATbL
3afaHHyl0 npoueaypy, Npv3ToM paspsigbl BPEMEHM
umdppoBoro avcnrnest OyaoyT mepuaTtb, M MokasbiBaTb
BpEMS1, OCTaBLUEECs 4O 3aBEpLUEHUs MpoLenypbl.

Pabota annapaTta conpoBOXOAeTCs HenpepbiB-
HbIM 3By4YaHVem mMembOpaH BUOpodoHoB. [NepBrle 5-
30 cekyHp nocrne BKIMYEHUs annaparta TOH 3ByYaHus
OyneT HuskovacToTHbIM (30-60 ). Mocne aToro oH
OyOeT noBbILLATECA 4O NMOYTU HECTIBILLMMOW YacToThbl
(9000-18000 TIu), 3atem M3MEHATbCA B 0OpaTHOM
nopsake — OT BbICOKOW K HWM3KkoW. lNMocnegmoBaTtens-
HOCTb M3MEHEHMS1 4YacTOThl LMKITUYHO MOBTOPSIETCS B
npotecce paboTbl annapara.



3aBeplieHue npoueaypbl

Mo ucteveHnn 3agaHHOrO BpeMeHwn annapaT aBs-
TOMaTU4ecku 3aBeplunT paboTy M nocne Henpogor-
XXUTENbHOM nay3bl (1-2 cekyHapl) NeperaeT B COCTOS-
HVe oxuaaHusa Beoda komaHa. [Npu atom Ha umddpo-
BOM [WCMriee BbICBETUTCS PEXVM U ANUTENbHOCTb
BbINOSIHEHHOW Npoueaypbl.

Mpn HeobXxoQMMOCTVM MOXHO NpepBaTb NpoBede-
HVe npouedypbl. [nd 3TOro HaxmuTe MU OTNyCTUTE
kHonky C «cTapt/ctony (nos. 6). MNMpn 3Tom BoccTaHo-
BATCS MepBOHaYaribHO BblOpaHHble pexvm u anu-
TENbHOCTb.

ABTOBBbIKIIOYEHME annaparta

Ecnn annapaT HaxoguTcsa B COCTOSIHAM OXMaaHUst
BBOAA KOMaHz Oonee 2-X MUHYT, TO LMdpbl Ha auc-
nrnee racHyT, M BbICBEYMBAETCS TOYKa B paspsige
pexuma. Nepexon M3 3TOro COCTOSIHMSA B COCTOSIHME
FOTOBHOCTM K paboTe NMpOUCXOAUT NPV OOHOKPaTHOM
HaXXaTum Ha o0y KHOMKY Ha NaHenu annapara.

Mpu nepepbiBe B UCNONb30BaHMM annaparta bonee
3-X MWHYT, OH aBTOMAaTU4ECKN NEPEXOaUT B COCTOS-
HME MOHWKEHHOIO 3HepronoTpebneHns — umMdpoBoi
aucnnen nonHoCTbIo noralleH. BeiBecTn annapat u3
3TOTO  COCTOSIHMSI MOXHO HakaB Ha kHorky C
«crapt/cton» (no3. 6). MNpn 3TOM Ha OBe CeKyHAabl
BbICBEUMBAETCA MHpopmaLmsi (cocTosiHMe
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«noarotoBka K paboTe»), as3aTeM aBTOMAaTUYECKU
yCTaHaBIMBaETCA MCXOAHbIN pexuM 1 1 anutenb-
HOCTb 20 MUHYT: . B aTom cocTtosiHum annapat
roToB K NpoBedeHWo Mnpoueaypbl UK K YCTaHOBKe
APYrYX 3HAYEHWI peXxnuMa 1 ONUTENbHOCTY.

BbikntoyeHue an naparta

Mo okoH4YaHUM Mpoueaypbl NoMecTuTe BUGpodo-
Hbl B 3alUMTHBIN PYTRAp ANS NpegoxpaHeHus Mem-
OpaH OT NOBpEeXAEHWUs1 U OTCOoeauHUTE MpU HeobXo-
OVMOCTW UCTOYHMK MUTaHUS OT 3MEKTPOHHOrO Grioka
annapata. Ecnu nepen otcoegMHeHMEM MWCTOYHMKA
nUTaHWS annapaTt Haxogwrica B COCTOSIHUM MOHWXKEH-
HOro 3HepronoTpebreHns, To pekomeHayeTca npea-
BapuTENbHO BLIBECTU €0 U3 3TOr0 COCTOSAHUS, HaXKaB
Ha kHorky C «cTtapTt/cTony (nos. 6).

Mpy onuTenbHbIX NepepbiBax B MOMb30BaHWN Xpa-
HWTE annapaT YnakoBaHHbIM B MOTPEBUTENbCKYHO
Tapy B YCIoBUsX, yYKa3aHHbIX B pasgerne «YCJIOBUA
OKCITYATAUNN, TPAHCIOPTUPOBAHNA
XPAHEHNA.
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ycnoBus 3KCMNYATALUU, TPAHCIMTOPTUPOBKMU,
XPAHEHUA N YTUITU3ALIUK

AnnapaTt npegHasHadeH AN SKcniyatauum npu
TemnepaType OKpyXarowero Bosgyxa nmoc (25+10)
°C 1 oTHOCUTEMbHO BaXHOCTM OT 45 10 80 %.

AnnapaTt OomnycKaeTCcsl XpaHuTb M TPaHCMOpPTUPO-
BaTb B YyMakoBaHHOM BuAe Mpu TemnepaTtype OT
mMuHyc 10 1o nnoc 40 °C 1 OTHOCUTENBHON BAXHO-
ctn He 6onee 80 %. Nocne nepeBo3kn 1M XpaHeHUs
B XOMOQHOM MOMELLEHMM annapaTt Heobxognmo
BbldepXaTb nepeq BKIMHOYEHVEM B CETb MPU KOMHAT-
HOWM TeMnepaType He MeHee 2-X 4YacoB.

AnnapaT He oTHocUTCS K BbIToBbIM OTxoaam. [Npu
ero ytvnusauum annapat Heobxogumo nepegaTtb B
NyHKT cbopa, nepepaboTkn 1 pasMELLEHUs] OTXOO0B
3MNEKTPOHHBIX U 3NEKTPUYECKNX YCTPONCTB.

MHdopmauus no o6ecneyveHutro
3neKTpomMarHuTHom coBmectumoctu (SMC)
Annapat no OMC cooTBeTcTBYET TpebGoBaHUSM
FOCT P 50267.0.2-2005 (M3K 60601-1-2:2001) n
OOIDKEH  3KCMlyaTMpoBaTbCs B COOTBETCTBUM
C NpVIBEAEHHON B JaHHOM pasgene nHgopmMaumen.
NMPEOYNPEXAOEHUE. [pumeHeHne annapata
COBMECTHO WI1 BO B3aUMOCBA3N C ApyriMm obopyao-
BaHMEM He MPeayCMOTPEHO, a eCnv Takoe Ux npume-
HeHVe 9BnsieTcs HeobxoaMMbIM, TO HOpMarbHoe
yHKLMOHMPOBaHME annapaTta B 9TOM KOH(purypaumm
OOIDKHO BbITb NOATBEPXKOEHO UCTIbITAHVEM.
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NMOMEXO3MUCCUA. MNomexoammcecust annapa-
Ta cootBeTcTByeT TpebosaHuam OCT P 51318.11-
99 (CUCIP 11-97) ana ycTpowncte knacca b rpyn-
nbl 1, NpegHa3HaYeHHbIX ONst NPUMEHEHMS B NMHOObIX
MecTax pasMeLLEeHWs, BKMoYasi Xunble JomMa U 3aa-
HWS, HENOCPEACTBEHHO MOAKMIOYEHHbIE K pacnpene-
NUTENBHOW 3MEKTPUYECKON CETW, NUTAIOLLEN Xunble
aomMa. AnnapaT ucronb3yeT pagvovyacTOTHYIO SHep-
M0 TOMbKO ANS BbINOMHEHUS BHYTPEHHUX (DYHKLUWNA.
YpOBEHb 3MUCCUM PAaMOYACTOTHBIX NMOMEX SBNAETCS
HU3KUM U He NpuBeaET K HapyLLEeHUSM (YHKLIMOHMPO-
BaHWS PacroNIOKEHHOrO BOM3M 3MEKTPOHHOrO 060-
pyOoBaHus.

MOMEXOYCTOMYMBOCTb. Annapat ycTonuns
K anekTpocTtaTndeckum paspsgam +4 kB. Ucxopa u3
3TOro MOMbl MOMELLEHUS, B KOTOPOM 3KCMIyaTupyeTcs
annapaTt, [OOMKHbl OblTb BbLIMOSMHEHbI W3 [EPEBa,
GeToHa WM Kepamuyeckon nnMTkM. Ecnm  nmonbl
MOKPbITbI CUHTETUYECKMM MaTepuariom, TO OTHOCU-
TenbHas BNaXHOCTb BO34yXa [OMMKHA COCTaBMATb He
meHee 80 %. lpy nNpUMEHEHUM aHTUCTaTUYECKUX
MaTepuanoB OTHOCUTENbHAs BMAXHOCTb BO3dyxa
JormkHa coctaensatb He MeHee 30 %.

KayecTBO anekTpuyeckon SHeprum, ypoBHU Mar-
HUTHOrO MOMs MPOMBILLINIEHHOM YacTOTbl B 3MeKTpuye-
CKOW CeTU 3[aHus OOIMKHO COOTBETCTBOBATbH TUMUY-
HbIM YCMOBUSIM KOMMEPYECKOM W BONbHUYHOWM
obcraHoBku. Ecnm nonb3oBatento annapata Tpeby-
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eTcs HenpepbiBHas paboTa B YCNOBUSX BO3MOXHBIX
npepbIBaHW CETEBOrO HanpsKeHWs1, pekomeHayeTcs
obecneunTb NUTaHe annaparta oT UCTOYHMKa Becne-
pebOoMHOro NUTaHUS.

Mpwu akcnnyaTaumm annapata B6nM3n OT craumo-
HapHbIX paguonepedaTyMkoB, TakMxX kak 0asoBble
cTaHuun paguoTenedOHHbIX ceTen (coTo-
BbIX/6eCnpoBOAHLIX) M HA3EMHbLIX NOABUXKHbBIX paamo-
CTaHUWUA, NoduTenbckux paguoctaHuun, AM n FM
pagvoBeLLaTenbHbIX NepefaTYMKoB, TENEBU3MOHHDBIX
nepenaTyvkoB, credyeT NpoBOAWTbL HabnogeHust 3a
paboToi annapaTa C Lenblo NPoBEPKM ero HopmMarb-
HOro oyHKLMOHMpoBaHusi. Ecnn B npouecce Habnto-
OEHVST  BLISIBMISIETCA  OTKIMOHEHWE  OT HOpMarbHOro
(PYHKLUMOHMPOBaHUS, TO, BO3MOXHO, Heobxogumo
NPUHSATE OOMNOSHUTENBHBIE MEPLI, TakMe Kak nepe-
OPVEHTUPOBKA NN NepemMeLLeHne annapara.

CregyeT vmMeTb B BuAY, YTO NPUMEHEHVE MO-
OUMbHBIX PaAMOYACTOTHBIX CPEACTB CBSI3W MOXET
oKasblBaTb BO34eVcTBUME Ha annapat. PaccrtosHue
MeXay WCnonb3yemMbiMU MOBWIbHBIMK  paguoTene-
(POHHBIMU CUCTEMaMU CBSI3U U MHOOLIM 311EMEHTOM
annaparta, BkIodast kabenu, JomMKHO BbITb HE MEHb-
e pekoMeHOyeMoro npOCTPaHCTBEHHOrO pasHoca B
2,3 M.

Momexn moryT nmeTe MecTto BOGnM3n obopynosa-
HUA, MapKNPOBAHHOIO 3HaKOM: ((:i,))
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PEKOMEHOALAX NO NPUMEHEHUIO

NMPOTUBOMNOKA3AHUA K MPUMEHEHUIO

MprmeHeHne annapaTta NPOTUBOMNOKa3aHo:

- B 0bnactm Gnuxe gecatn CaHTUMETPOB OT
3r10Ka4YeCTBEHHbIX HOBOODOpPa3oBaHuiA;

- npu 6epemMeHHOCTM Brnvxe OecAaTn CaHTu-
METPOB OT NI0A3;

- B obnactu 6nuxke gecatm caHTUMETPOB OT
Tpomba npu TpombonedbuTe;

- B obnactu 6nuxke aecatm caHTUMETPOB OT
aTepocknepoTnyeckoro obpasoBaHus Npu Bbipa-
YXEHHOM aTepoCKnepose;

- npu OCTPbIX UH(EKUMOHHBIX 3aboneBaHu-
aX;

- B ocTpoun (pase MHpekumoHHoro 3abone-
BaHWsIX U BbiCokon (bonee 38,5 °C) temnepatype
Tena (3a MCKMYEHNEM CriyYyaeB Hanuumsa cnewu-
anbHbIX METOOUYECKUX peKOMEHAaLunin);

- B obrnactv AenCTBMS MMMNaHTUPOBAHHbIX
CTUMYNATOPOB.

®U3NONOMMYECKUN MEXAHU3M BO3OENCTBUSA

MwukpoBubpauust TkaHeln, Takke Kak U Tenno,
SABNSAETCHA BaXXHOW N HE3aMEHUMOWN COCTaBNALLEN
PU3NONOrMYECKNX U MMMYHHBIX npoueccoB. Muk-
poBnbpaumns Heobxoamma aAna numdoapeHaxa,
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BEHO3HOro OTTOKa, Ansi obecneyvyeHus nUTaHUS
KNeToK, yAaneHHbIX OT Kanunnspos, Ans obecne-
YEeHNs UMMYHHbIX MPOLIECCOB B 4YacTu MpOABUXe-
HUS M KOHTaKTa NENKOUUTOB C KNeTKaMu TKaHWu,
Onsi HOpMarnbHOro KOCTHOMO3rOBOro KpOBETBOpE-
Hus. ICTOYHMKOM MUKpoBMOpaLMnN B XMBOM opra-
HU3ME SBNSETCA NEepuoanvecKoe CoKpalleHue
MUOUOPUINIT MbILLEYHBIX KNETOK.

Mpouecchbl MeTabonuama B opraHu3aMe Mpouc-
XOOAT Wb MPU KOHTAKTHOM B3aMMOLENCTBUK
Bbuonornyecknx cybctaHumn (dyHaameHTanbHbIN
3aKoH bnuskogencTeus). na Toro YTo6bl peakums
cocTosdnacb  HeobxoAuMoO  HemnocpeaCcTBEeHHOe
cObnmxeHne B3aMMOLENCTBYIOLLNX KOMMNOHEHTOB U
MX NPOCTPaHCTBEHHAs OpMEHTaUNA OTHOCUTENbHO
apyr gpyra. loatomy Hanuume MUKpoBMOGpaLmn
KNeToK U KPYyMHbIX Bronormvyecknx Mornekyn siBns-
eTca HeobxoaMMbIM ycrioBneM anst 6onbLIMHCTBA
©uronornyeckmx n, 0COOEHHO, UMMYHOSOTNYECKMX
peakumi.

MukpoBubpaLUmMm He TOMNbKO yBENMYMBAIOT Yac-
TOTY KOHTaKTOB U 0becneymBalT U3MEHeHUe
opueHTauumnm GMOKOMMNOHEHTOB B NPOCTPAHCTBE, HO
N obneryarT MX NPOXOXAEHME 4Yepe3 IHO0TENU-
anbHble WenM 1M pasnuyHble MembpaHbl, TO ecTb
yCUnuBaltT TPaHCMOPT BeLWEecTB U KMIeTok Wu3
KanunnspoB B MHTEPCTULMK M OOpaTHO U3 MHTEp-
CTUUUIA B BEHO3Hble U nNuMdaTndeckne Kanunns-
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pbl. Hanuune knanaHoB B BEHO3HbIX U numdaTu-
YecKMX cocydax npeBpallaeT MUKpoBMOpauuo B
HanpasneHHoe ABWXEHNE KPOBU U NUMbI.

MexaHu4yeckue konebaHus NpUCyTCTBYHOT B Op-
raHuame 6narogapsi He TOMbKO MyNbCOBOW aKTUB-
HOCTUK cepAua (MHGpPa3ByKOBblE 4YaCTOThbl) U COCY-
ONCTO-MbILLEYHOW aKTUMBHOCTM (3BYKOBble 4acTo-
Thbl), HO U Bnarogapsi MEXaHU4YEeCKUM BO3LENCTBU-
AM BHeLWHen cpefbl. TakuMm obpas3om, BMOpoaky-
CTUYeckue annapaTtbl BO3AEWCTBYIOT Ha TKaHW
€CTeCTBEHHbIM ANnA  opraHusma  U3N4eCcKUM
(haKTopOM MUKPOBMOBpaLINK.

CHWKeHNe WHTEHCUBHOCTU  MUKpOBMOpauumn
TKaHen npuBOAMT K 3aMefneHUI0 UMMYHHbIX
peakumn, yxyaleHuo numdoapeHaxa U BeHO3-
HOMY 3aCTOK, YTO B KOHEYHOM WUTOre CHwWXaet
UMMYHUTET U CNOCOBHOCTbL OpraHnama K caMoBOC-
CTaHOBIEHUIO.

Oedununt MukpoBnbpauumnm MoXeT BO3HUKaTb C
BO3pacTOM, MpU XPOHUYECKOW YCTanocTu, nepe-
YTOMINEHUN OT MHTEHCUBHbIX U ANUTENbHbIX Harpy-
30K, Npu TpaBMax, BOCManUTEmbHbIX MNpoLeccax,
npv HapyLleHWM KPOBOCHaOXeHUs1 OTAENOB CMUWH-
HOro Mo3ra, nNpu OBLLEM CHWKEHUN MHTEHCUBHOCTY
COKpaLLeHNs MbILLeYHbIX KIMeTOK, BO3HWMKaloLero
no Apyrum npuymnHam.

BunbpoakycTnyeckoe BO3dencTBMEe annapara
«ButacoH-T» Nno3BonsieT  CKOMMEHCMpoBaTb
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nednunt Mukposmnbpauuin B nokanbHoW obnactu
OT MWHMMAanNbHO AOCTAaTOYHOrO YPOBHS A0 (hu3mo-
NOrnyeckoro MakCMMyMa, KOTOpbI onpeaenseTcs
KaK MHTEHCMBHOCTb MWKPOBUOPaALUMIA MbILLEYHOM
TKaHW NpY MakcuManbHOM (PU3UYECKOM Harnpske-
HWUM 300poBOro opraHusma. BubpoakycTnyeckoe
BO3JelNCcTBME NO3BOMSET A0OUBaTLCA CriedyoLmx
apcpekTOoB:

1. YcuneHus HacocHOW pyHKUUK Kak numda-
TUYECKUX, TaK U BEHO3HbIX KanummnspoB U MenKux
cocynoB, BCNeAcTBME Yero ynydwaeTcs ApeHax
TKaHewn.

2.  YBenuyeHus BbIxoda (POPMEHHbLIX ane-
MEHTOB KpPOBU (NMMMOLINTOB, SpUTPOLUTOB U T.M.)
U3 apTepuanbHbIX KanunnsiposB B MHTEPCTULUU U
poaoHaYvanbHbIX KPOBETBOPHLIX CTBOMOBbLIX KNETOK
N3 KOCTHOrO MO3ra B BEHO3HbIN CUHYC.

3. TloBbilWeHNs NPOBOAUMOCTU UHTEPCTULIMI
B OTHOLUEHWM MNEepeMeLLeHns KaTtabonutoB U
MeTabonMToOB M YBENUYEHUS 4ACTOTbl KOHTAKTOB
OMonornyecknx KOMMOHEHTOB B MHTEPCTULUK, 3a
CYET 4ero WHTEHCUMUUUNPYIOTCA WMMYHHblE W
apyrue peakumun.

4. YBenuyeHus NpPOHULLAeMOCTW SHOOTEenu-
anbHbIX Wenen NUM@aTUYeCcKMx Kanunnapos Ang
KPYMHbIX NMdoobpasyrowmx dpakuun, cnocob-
CTBYSl T€M CaMbIM TMOHWXEHUIO OHKOTUYECKOro
JaBneHns B TKaHU M yBeNMYeHuo BbiBOAA B LIMP-
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KynsiuMio LMTOKMHOB WM MeamaTopoB, obecnevu-
BawoLWmx Oonee agekBaTHblE CUCTEMHbIE peakuun
opraHusma.

5.  YckopeHuns ¢unbTpaumMoHHbIX NPOLEecCoB,
NPOMCXOAALNX Ha NOPUCTLIX MeMbpaHax (Hanpu-
Mep, B HedhpoHax noyexk).

6. Bo30yxageHus mexaHopeLenTopoB (Tenb-
ua [MMaymHKn, MelcHepa, CcBOOOAHbLIX HEPBHbIX
OKOHYaHUM n ap.).

Bubpoakyctuyeckass Tepanus Tem adpekTuB-
Hee, 4em 6onbwun peduunT MUKPOBMOPaLUA
UCMbITLIBAIOT TKaHW. OTa OCOBGEHHOCTb, a Takke
OTCYTCTBME BMeLLATENbCTBA B TOHKME OUMOXMMU-
yeckne MexaHusMbl perynaumm u onpeaenvnm
BbICOKYI0 6€e30MacHOCTb, 3(EKTUBHOCTL U LLUMPO-
KMA  CMEKTp NpUMeHeHUst BUBpoakycTU4ecKom
Tepanuu.

NPOOOIKUTENbHOCTbL NEMYEHUA

BblpaxeHHbIN nedebHbii achdekT B OOMbLUNH-
CTBE Cny4aeB HacTynaeT B pesynbTate npoBefe-
HUS1  KypcoBOro redeHus. [1pogormKkuTenbHOCTb
Kypca fneyeHust 3aBUCUT OT TSDKECTWU, ANUTENbHO-
CTM n xapakTepa 3aboneBaHus n konebnercs B
npegenax OT HECKONbKMX AHEeN [0 HECKOSbKUX
mecsueB. [lpu nepvoguveckom  MNPUMEHEHMUM
annapara ne4yebHbI apeKT HakanMBaeTCcs.

MpuBbIKaHMA K BMOPOAKyCTMYECKOMY BO3LEN-
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CTBUIO C HEMPEPLIBHO MEHSIOLLENCSA 3BYKOBOW
YacToTol He 06HapyxeHo. OfHaKo NPy HEKOTOPbIX
XPOHMYECKUX 3aboneBaHusX, TakMxX Kak rmnepro-
HWUs, ageHoMa, rmaykoma u apyrue, npekpaiwlieHue
BMOpOaKyCTUYECKON Tepanuu nocrne OOCTMKEHUS]
neyebHoro achdekTa NnpumepHo Yepes 2-3 mecsua
NpMBOAUT K MOCTEMNEHHOW YyTpaTe [OOCTUrHYTOro
pesynbTarta. Noatomy Tpebyetcsi nmbo nepuoau-
Yeckoe MOBTOPEHME KypCOB BUOPOaKyCTU4ECKOWN
Tepanuu, nNMbo npoBeAeHMe NOAAEPXKNBAIOLLENO
neyeHus (npouenypbl npoBoadatca 2-4 pasa B
Hefernt).

Mexay Kypcamu fneyeHust TpaauuMOHHO Aena-
10T nepepbiB. [lepepbiB B BUBpPOaKyCTUYECKOM
Tepanun OTHOCAT K BO3OEWNCTBUIO HA KOHKPETHYIO
obnactb. Npn 3TOM B cuny NOKanbHOro OencTBus
MUKpoBMOpaunn YepedoBaHMe obnacten Bo3aemn-
CTBUS SABNsieTcsl nepepbiBOM. [JocTaTouYHbIM nepe-
pbLIBOM cuMTaeTcs 5-7 gHeun.

OLWYLIEHUA

Bo Bpems npoueaypbl OLLyLieHUs NMBo oTCyT-
cTByloT, Nnbo HabnogaeTcs NpUATHOE YyBCTBO
Tenna u Bubpauuun. MNpu XpoHudeckmx 3abonesa-
HUSIX MHOrOA BO3HUKAET ycureHue Gone3HEeHHbIX
oLlyLeHMn. Hago oTMeTuTb, 4To 060CTpeHre npu
nevyeHnn XPOHUYECKMX OomnesHein HeusbexHo u
CBUAETENLCTBYET O MONOXUTENbBHBLIX U3MEHEHUSIX
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B xoae 6onesHu. YcuneHns cobcTBeHHO Oones-
HEHHbIX OLLYLLEHUA MOXHO M3GexaTb, ecnu o3y
ne4yeGHOro BO3OEWCTBUS YBENUUMBATL MOCTENEH-
HO W NPUMeHsITb, ecrnn TpebyeTcs, NPoTNBOBOCHA-
nuTenbHble UMK GakTepuuMaHbIE Npenaparhbl.

Cyb6beKTVBHbIE OLLYLLIEHNS pe3ynbTaToB feve-
HMA HacTynalT He cpasy. MHorga Yepes Heckonb-
KO OHeW, uHoraa TOMbKO Mocfie OOHOoro, a To U
HECKOIbKMX KYPCOB feveHus.

OBNIACTU BO3ENCTBUA

O6nacTtn BO3aenCcTBMSA TpaanLMOHHBLI Onst BUD-
pOaKyCTMYECKOW Tepanuu: MeCTHOe BO3AeNCcTBUue
Ha obnacTb matonoruu, Bo3gencTeme Ha obnacTb
noyek, obnactb NeYeHW U BO3OAENCTBME Ha pas-
NUYHbIE OTAENbI MO3BOHOYHMKE.

BospeictBne Ha o6nacTb naTonorMm noBbiLLa-
€T MECTHblE MMMYHHbIE peakuuu, yny4laeTt nuMm-
oApeHax W BEHO3HbIA OTTOK, CMOCco6CTBYS
YMEHbLUEHUNIO OTeKa M BblIBOAY M3 TKaHEWN B KPOBb
npoaykToB MeTabonuama, cnocobcTBysl afekBaT-
HOW peakuun opraHuMama Ha CocTosiHMe obnactu
natonorun. YcraHoBka BUGPOCOHOB OCYLLECTBISA-
eTcs no criegytowemy NpUHUMUNY: HenocpeacTBeH-
HO pPsOoOM WNM BOKpPYr obGnactv natonorMm Ha
Hambornee pOBHYIO 3[40POBYI0 4YacTb Tena pAans
NroTHoro npuneraHus. JleyeHne Bcerga maeT co
CTOPOHbI 3[10POBOW YacTu Tena B HENOCpeaCcTBEH-



21

How 6nn3ocTy K naTonormdeckomy ovary. o mepe
YMEHbLUEHNSI NaToNorM4eckoro oyara npubnuxa-
eTcsl M 0bnacTb BO3AENCTBMS.

BospgerictBre Ha obnacTb noyek ynydiaet ux
(PYHKLUMIO MO MoJAep)KaHMI0 KUCITOTHO-LLENOYHOMO
DOanaHca KpoBU U ee 04YNCTKE OT NPOAYKTOB aKTUB-
HOCTU MbILIEYHbIX KMNEeTOK, COCTaBMslLWNX donee
NONOBMHbLI Macchkl Tena u pacxoayrLmnx okono 80
NPOLIEHTOB 3HEpPreTU4Yeckoro mnoTeHuuana opra-
Hu3ma. BosgelicTBMe Ha obnacTb no4vek cnocob-
CTByeT HOopManu3auuym apTepuanbHOro faBrneHus,
YCKOPEHMIO BOCCTAHOBIEHUS MbILLEYHbIX BOJIOKOH
W, KaKk crneacTBue, NoBbILEeHUI0 paboToCcnocobHO-
CTU. WCTOYHMKOM MUKpOBMOpaUuM AOns  nodek
SABMNSETCA MbILLEYHbIA CNON MOYEeYHOM JTOXaHKU W
npuneratoowme Mbiwbl CnuHbl. oaTomMy Ha 06-
nactb no4vek BO3LAENCTBYIOT CO CTOPOHbI CMUHbI B
NPOEKLMM NOYEYHOW NOXaHKMN.

BosgelictBne Ha obnacTtb neyveHu cnocobeTBy-
€T yny4leHutio ee yHKLMKN, NPENATCTBYS HaKor-
NEHUI0O B KPOBWM TOKCMYECKUX U OPYrMX BELLECTB,
noanexalux pasnoXeHuto B neYyeHn. IctouHmkom
MUKPOBMOpaLMN ONsi MevYeHn SBRseTcs TOHYC
XenyHoro ny3bipss u  guadparma. [ostomy B
BMOpPOaKyCTUYECKOM TepanMm B OCHOBHOM BO34eN-
CTBYIOT Ha 061acTb XeN4HOro ny3bips B NPOEKLUn
Ha >XMBOT M B Npoekumnn anadparmbl Ha rpyaHyo
KNeTky.
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Bospenctene Ha obnactb MO3BOHOYHMKA CrO-
COOCTBYET YNy4lLEHUIO KPOBOCHAOXEHUSA CMUHHO-
ro Mo3ra, BOCCTAHOBMNEHMIO MPOBOAUMOCTU HEpPB-
HbIX MyTeW, YMEHbLUEHNIO OTeKka (ecnu OH ecCTb),
6onee NONHOMY BOCCTAHOBITEHWUIO SHEPreTUYECKO-
ro noTeHUMana MblWEYHbIX U HEPBHbIX KNETOK,
obner4yeHnto Bbixoda CTBOSIOBLIX KMETOK U3 KOCT-
HOro Mo3ra B KpOBEHOCHoe pycro. [ns BoccTa-
HOBIEHWSI MbILLL, CMWHbI BO3LAENCTBYIOT NapaBep-
TebpanbHo. [ns yKpenneHus MeXNO3BOHOYHbIX
OVCKOB, YIyYLLEHNs] KPOBOCHAOXEHMS CMIUHHOIO U
KOCTHOIMO MO3ra BO3L4EWCTBYIOT Ha LEHTpasbHble
OTPOCTKMN NMO3BOHKOB.

Bospenctene Ha obnacTb novek, NeYeHn u rno-
3BOHOYHMKA MNPUMEHSIETCA Takke Ans obuwero
YKPENMeHUs opraHnama u npodmnaktuku 3abone-
BaHuN. Ecnv HeT NpoTuBOMNOKa3aHui, TO BMOpoa-
KyCTUYecKoe BO3ZeNCTBME Ha obnacTb MNouex,
nMeYeHNW W MNO3BOHOYHMKA Bcerga BKNHO4YaeTcs B
KOMMNEeKC nedeHus. JleyeHuo nopgsepraetcs
opraHusm, a He Tosbko BonesHeHHast 06nacThb.

COYETAHUE C APYTMUMU METOOAMU NEYEHUA

Bubpoakyctuyeckasi Tepanus XopoLlo co4veTa-
eTca Cc gpyrumu meTtogamu dusanotepanuu u
nekapcteeHHon Tepanven. [lpy 3Tom creayet
yyecTb, 4TO BMOpPOaKyCTUYECKOE BO3OEWNCTBUE
nosblWaeT 3(pPeKTMBHOCTb NleKapCTBEHHOW Tepa-
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nMn, U NO3TOMY OO03UPOBKY JEKapPCTBEHHbLIX MNpe-
napartoB nHorga Tpe6yeTc;| YMeEHbLUAaTb.

NPOOOMKUTENBHOCTb BO3AENCTBUA
M OBLLEE BPEMA NMPOLIEQYPbI

B B1bpoakycTnyeckorn Tepanumn nog npoaosiKu-
TENbHOCTLIO  BO3OENCTBUS  MOHUMAOT  BpeMmst
BO34eNCTBMSA Ha ogHy obnacTtb natonorun. Bpems
N  peXumbl BO3OENCTBMS ObiINM  YCTAHOBIEHbI
SMMUPUYECKM B XOAE MHOFONETHUX MeOMLIMHCKMX
nccnenoBaHun 1 HabnogeHun HavvHas ¢ 1994
roga. PesynbTaTtbl MccrnegoBaHUn UCMONb3yHOTCS
BO BCeEX annapaTax BUMOpOaKyCTU4eCcKoro BO3Len-
CTBUSA.

PasnuyaloT MMHMManbHOEe M OOCTaTOYHOE Bpe-
MSi BO3OEWNCTBUS HA OaHHY obnacTb nNpu Kaxaomn
npouenype, a Takke KOMUYECTBO BO3AENCTBUM
(ceaHcoB) B cyTku. 3a BpeMsi Kaxaoun npoleaypbl
BO3J€eNCTBNE OKa3blBaeTCsl Ha HecKonbko obnac-
Ten. Bpemsi, B TedeHMe KOTOPOro OCyLLECTBNSAETCA
BO3[ENCTBME Ha BCE MpenyCcMOTpeHHble obnacTy,
Ha3blBaeTCs BpeMeHeM npouenypbl. Bpemsi npo-
uenypbl 3aBUCUT OT KONMYecTBa OLHOBPEMEHHO
ncnonb3yemblix BUGPOOHOB.
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Pexum un BpemMA BO34EeNCTBUSA Ha YacTu Tena.

MuHumanbHoe

O6nacTtb Bo3gencTtBus | Pe- | (HavyanbHoe) ﬂoc;a;;:uoe
MUKpOBUGpauunen XKUM Bpems pe
Z BO3OeNCTBUSA
BO34eNCTBUs
KoHeuHocTH 1-4 5 MUH. 15-30 MUH.
O6nacTb MOY€eBOro 24 5 MUH. 10-20 MuH.
ny3bIpsi U NPOMEXHOCTU
Weireid, rPyAHoun 1 2 MUH. 3-10 MUH.
oTAeNbl NO3BOHOYHUKA
MOSICHNYHBIN, KPECTLOBbIN 12 2 MUH. 5-15 MuH.
oTAENbl NO3BOHOYHUKA
Obnactu npoekumn| 4 o 3 MU 10-40 My,
NMoYeK Ha CrUHY
Mpoekuus obnactu
neyeHn 7 xenyHoro| 1-4 2 MVH. 5-16 MVH.
nysblpsi Ha XMBOT
Mpoekuus obnactu
neyeHn 7 xen4yHoro| 1-4 2 MVH. 5-15 MUH.
nysblpsi Ha CMUHY
O6nactu xueoTa 1 2 MVH. 3-10 MUH.
Mpoexuus Gporxos 1-4 2 MUH. 5-15 MuH.
Ha rpyap
Mpoekunsi  ranmopoBbIX 13 2 MUH. 3-10 MUH.
nasyx Ha nuuo
O6nacTtb yxa 1,3 2 MWH. 3-10 MuH.
O6nacTb wewn 1 2 MUH. 3-10 MuH.
O6nacTtb rnas 1 2 MVH. 3-10 MUH.
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