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PYKOBOOCTBO MO 3KCMIYATALUU
N PEKOMEHAOALIMM NO NPUMEHEHUIO

Annapart 3apernctpmpoBaH B Poccunckon degepauum n
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cepmuchbuyuposaHa Ha coomeemcmeue mpebogaHusiM
mex0yHapoOHbIx cmaHdapmos ISO 9001 u ISO 13485






PYKOBOACTBO NO 3KCIMIYATALIUN

BHUMAHMUE!

[Mepen npumeHeHuem annapaTta Heobxoaumo
BHMMaTENbHO W3y4nTb HacToswme PykoBoacTBO
no akcnnyatauum n PekomeHgauun no npuMeHe-
HWIO, KOTOpble coaepXxaT CBEAEHWS W yKasaHwus,
HeobxoouMMble AOns npaBurbHOW, ©e3onacHonm u
apdheKkTMBHONM aKCMyaTauumn 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 BWOpPOAKyCTMYECKOTO BO3OENCTBUS C
uncpoBon nHavkauven m tanvepom «BUTADOH-T»
(manee no Tekcty — annapat un annapat «BUTA-
OOH-T») siBNAeTCa MeauuMHCKMM usgenvem. Anna-
paT BbINOMHEH B COOTBETCTBUM C TpeboBaHUSIMU
FOCT P 50444-92 7 cepTucmumpoBaH
B YCTaAHOBIIEHHOM MOpsiaKe.

Mo 6e3onacHoCTK annapaTt COOTBETCTBYET Tpebo-
BaHuam TOCT P 50267.0-92 ana wsgenui knacca ll
Tuna BF ¢ kopriycom ©e3 3awmTbl OT NPOHUKHOBEHUS
BoAbl. B 3aBMCMMOCTM OT cTeneHn MoTeHUManbHOro
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puycka NpUMMEHEeHUs annapat OTHOCUTCS K Kraccy 2a
no MOCT P 51609-2000, no BO3MOXHbIM MOCNeacT-
BMSIM OTKa3a B npoLiecce aKcnryaTauum — K knaccy B,
Nno BOCMPUHUMAEMbIM MEXaHUYECKMM BO3AENCTBUSIM
— k rpynne 2 no NOCT P 50444-92. Bug knumaTtude-

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

AnnapaTt npuMmeHsieTcst AN NpounakTvkm u ne-
YeHVsl 3aboneBaHWiA, CBSI3aHHbIX C  HapyLUEHUEM
KanunmsipHOro KpoBOTOKa M numdoToka. Co3gasae-
Mble annapatoM MMWKpoBMOpauMmM CnocobCTBYHOT
YBENUYEHMIO KPOBOTOKa W nmMmcpoToka B obnactum
BO3[EVICTBMSA 1N OKa3bIBalOT BbIPaXKEHHBIN TepanesTu-
yeckuii achdekT Npum neveHnn 3abonesaHnin Bocnanu-
TEMNbLHOIo U TPaBMAaTUYECKOIO NMPOVNCXOXKOEHWS.

AnnapaTt npegHasHayeH 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 nuTaHnsa oT ceTn NepeMeHHoro Toka, B..........| 220 + 22
YacTtoTta nuTaroen CeTU, ML......oouieeeiiiiee e 50
MoTpebnsiemasi MOLWHOCTb, BA, He Bonee..........c.oeuuveunnens 8
HanpsixeHve nuTaHusi OT BHELLHETO UCTOYHMKA

NOCTOAHHOMO TOKA, B......oooiiiiiiiiiiicciiiiiiiiiceciece e 126+1,3
BpeMsi HenpepbIBHOW paBoThl, Y, HE MEHEE. .. ... ccuuevreeeennss 8
CpeaHuii CPOK CNYXObl, MET, HE MEHEE. .. uivuitieieiaeiaenannes 5
Macca annapara, HETTO, KI, HE BONEE........ccvvvviinaeeininnnnn. 0,7
[abapuTtHble pasmepbl, MM, He 6onee:

SMEKTPOHHOTO BIIOKA. ... eeteeteeieeeiieei e e e 135x63x35

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

MapameTpbl Ha3HaYeHUs:
KonnyecTBO pexXnMOB BOSAEGNCTBUSA. ... ...eueeneenernareneannnns 4
Konun4ectBo 4acTOTHbIX No4AMana3oHoB MUKPOBUGpaLMK. ... 2
HwxHsAs yacToTa 1-ro nogavanasoHa, '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 MPEOAETIAX +.evuerreniernannanninaeaennens 70-120
Mepuoa UMNynNbCHOW MOAYMALMK, CEK., B MPeAenax............ 0,5-1,2
AmnnuTyaa mukpoBubpaummn MembpaHbl
Ha HWXHeN YacToTe AManasoHa, MKM, B npefenax:
BPEXUMAX 1T M 3ot 2,8-5,4
B PEKUMAX 2 M ittt et e e e e eeeieenaas 6,0-12,3




/\ MEPbI BE3OMACHOCTH

BHUMAHMUE! B 6noke nutaHua annapara, pabo-
TaloWero OoT CeTW, MMEeEeTCH OnacHoe AN >KU3HW
nepemMeHHoe HanpsixeHue. lNpu akcnnyataummn anna-
pata cobniogante obwpme npasuna 6es3onacHoOCTU
npy NOMNb30BaHWUK anekTponpudopamu.

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

SAMNPELLUAETCA skcnnyatuposaTe annapart B
BaHHbIX M OyLUeBbIX KOMHAaTax, a Tawkke BO Bpems
OBWKEHNS1 aBTOMOOUNS Mpy nuTaHuM oT BopToBOK
cetn.

3AMNPELLUAETCA pasbupatb, pemMOHTUpOBaThb
WUNM MOAEPHM3MPOBAaTL annapat CaMOCTOATENbHO
UnM nopyyarb 3TO nuuam, He UMeLMM creumnarns-
HOM MoAroToBkW. Mpy BO3HWMKHOBEHUWM HEMONajoK B
paboTte annapaTa obpallaiTecb B PEMOHTHbIE CrYX-
Obl, ykasaHHble B pasgene «[apaHTuiHble 00s3a-
TenbLCcTBay.

MpenoxpaHanTe annapaT oT NageHui 1 yoapos O
TBEPAY0 MOBEPXHOCTb. He nmpunarante pactarmsato-
LMX yCunui K LIHypam npeobpasoBatens u 6roka
nUTaHKS.

Mpn HeobxooMMOCTN MOAKMOYEHUS annapaTta K
CeTn 4Yepes yanuMHUTENb PEKOMEHAYETCH MCMOomMb30-
BaTb yAVMHUTENMb NPOMbILLIEHHOTO NPON3BOACTBA.



YCTPOUCTBO AMMAPATA

K anektpoHHoMy Grioky annapata (puc. 1, nos. 1)
npucoeauHeH BMBpoakycTuieckuin npeobpasoBarerb,
pabo4yei YacTbo KOTOPOro ABMSATCA ABA BUOpodoHa
(nos. 2). Pabounmm noBepxHOCTAMU BMOPOGOHOB
ABNSOTCA MEMOPaHbI, N3roTOBMEHHbIE U3 Crieumanb-
HOro CrraeBa C [eKopaTuBHbIM MokpbiTvem (Mo3.10).
OnNEeKTPOHHbIA GNoK MMeeT rHe3ao (nos. 9) ana noa-
KIMKOYEHMS BHELLHETO NCTOYHMKA NUTaHust. B kavecTtse
WCTOYHUKA MUTaHUSI UCMONb3yeTcs OfoK MuTaHns ot
cetn nepemeHHoro Toka (no3. 3). Ha nuvueson no-
BEPXHOCTM  3MEKTPOHHOrO  Ornoka  pacronoXeHbl
KHOMKW ynpaeneHust paboTton annapata (nos. 4; 5; 6;
7), a Tarke umdpoBon aucnnen (No3. 8), Ha KOTOpOM
oTobpaxalTcsi HOMep BbIOPaHHOMO pexvmMa paboThbl
annapata (ganee no TEKCTY — PEXVM) U YCTaHOBIEH-
Hasl OnWMTENbHOCTb Mpouenypbl (ganee Mo TekcTy —
ONMTENBHOCTD I BpeMS).



Pwuc. 1. BHewHwnin Bug annapara.

NnoaAroToBKA AMNMAPATA K PABOTE
M NOPAOOK PABOTbI

MoaroToBka annaparta k pa6oTe

Y6egutecb B OTCYTCTBUM BUOMMBIX MOBPEXAEHUIA
annaparta.

Mepen nepBbIM NpUMEHEHMEM AN Ae3uHeKLmm
npoTpuTE NOBEPXHOCTb MpeobpasoBartens cander-
KOW, YBNaXHEHHON 3 %-HbIM pacTBOPOM MepeKmcu
Bogopoaa. B npouecce akcrinyataumm aTy npoueaypy
MOBTOPSINTE NpPY HEOOXOAUMOCTMU.

MogkntounTte K aNeKTpoHHOMY Oroky annapata uc-
TOYHVK NuTaHus. Ha undpoBoM aucnnee aneKkTpoH-
Horo 6roka nocre NoAKMYEHUsT UCTOYHMKA NMUTaHKS
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Ha ABE CeKyHAbl BbICBETUTCS WHOPMaLMS
(coctosiHme «noaroToBka K pabotey), a 3aTem aBToO-
MaTUYECKN YCTaHOBUTCS MCXOOHbIN pexum 1 1 anu-
TenbHOCTb npouenypbl 20 MUHYT: . B atom
COCTOSIHWM 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 UICXOOHbBIN PEXUM.

YcTaHOBKa pexxuma npoueaypbl

Haxxatnem kHornku P «pexum» (no3. 7) ycTaHoBK-
Te peKkoMeHOyeMbli MEeTOAMKON pexum npouenypbl.
Homep ycTaHaBnuBaemoro pexumMa oTobpaxaeTcs
B KpanHeMm neBoM paspsge umndposoro aucrnes. C
KaXabIM HaaTueM 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-
nnesi. OnuTenbHOCTb MOXET ObITb yCTaHOBMEHa B
Ovnana3soHe oT 1-1 oo 60 MUHYT C OUCKPETHOCTbIO
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1 munyTa. Mpy yaepKaHUU KHOMKU « + » UMM « —» B
HaXaToOM COCTOsIHUM Bonee 1-i cekyHabl, MPONCXOANT
aBTOMaTUyecKoe YyBenuueHue (yMeHblueHue) aAnu-
TENbHOCTW.

MpoBeaeHue npoueaypsbl

YcTtaHoBuUTE BMOPOGIOHBbI COMMacHO BblIOpaHHOM
meToauke. lNocne yCTaHOBKM peKOMEHOYEMbIX PEXN-
Ma 1 OUTENBHOCTU HAXXMWUTE U OTnycTute kHomky C
«cTapt/ctony (no3. 6). Annapat Ha4yHET BbINOMHATb
3afaHHyl0 npoueaypy, Npv3ToM paspsigbl BPEMEHM
umdppoBoro avcnrnest OyaoyT mepuaTtb, M NokasbiBaTb
BpEMS1, OCTaBLUEECs 4O 3aBEpLUEHUs MpoLenypbl.

Pabota annapaTta conpoBOXOaeTcsi HenpepbiB-
HbIM 3By4YaHnem mMembpaH BUOpodoHoB. [NepBrle 5-
30 cekyHp nocrne BKIYEHUs annaparta TOH 3ByYaHus
OyneT HuskovacToTHbIM (30-60 ). Mocne aToro oH
OyOeT noBbILLATECA 4O MOYTU HECTIBILLMMOW YacToThbl
(9000-18000 TIu), 3atem M3MEHATLCA B 0OpaTHOM
nopsake — OT BbICOKOWM K HWM3KoW. lNMocneposaTtens-
HOCTb M3MEHEHMWS1 4YacTOoTbl LMKITUYHO MOBTOPSIETCS B
npotecce paboTbl annapara.



3aBeplieHue npoueaypbl

Mo ucteveHnn 3agaHHOrO BpeMeHwn annapaT aBs-
TOMaTn4ecku 3aBeplunT paboTy M nocne Henpogor-
XUTENbHOM 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-
HWe npouedypbl. [nA 3TOro HaxmuTe M OTNyCTUTE
kHonky C «cTapt/ctony (no3. 6). MNMpn 3Tom BoccTaHo-
BATCS MepBOHaYaribHO BblOpaHHble pexvm u anu-
TENbHOCTb.

ABTOBbIKIIOYEHME annaparta

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

Mpu nepepbiBe B UCNONb30BaHMM annapata 6onee
3-X MWMHYT, OH aBTOMAaTU4ECKN MEPEXOaUT B COCTOS-
HVME MOHWKEHHOrO 3HepronoTpebneHns — umdpoBom
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 MCXOAHBbIN pexuM 1 1 anutenb-
HOCTb 20 MUHYT: . B aTom cocTtosiHum annapar
roToB K NpoBedeHWo Mnpoueaypbl UK K YCTaHOBKe
APYrUX 3HAYEHWI peXxnuMa 1 ONUTENbHOCTY.

BbikntoyeHue an naparta

Mo okoH4YaHUM Mpoueaypbl NoMecTuTe BUGpPodo-
Hbl B 3alUMTHBIN (PYTRAp ANS NpegoxpaHeHus Mem-
OpaH OT NOBpEXAEHWUs1 U OTCOeauHUTE MpU HeobXo-
OVMOCTV UCTOYHMK MUTaHUS OT 3MEKTPOHHOrO Grioka
annapata. Ecnu nepen otcoegMHeHMEM MWCTOYHMKA
nUTaHWS annapaTt Haxogwrica B COCTOSIHUM MOHWXKEH-
HOro SHepronoTpebreHns, To pekomeHayeTca npea-
BapuTENbHO BLIBECTM €0 U3 3TOr0 COCTOSAHUS, HaXKaB
Ha kHorky C «ctapTt/cTony (nos. 6).

Mpy onuTenbHbIX NepepbiBax B MOMb30BaHWN Xpa-
HWTE annapaT YnakoBaHHbIM B MOTPEOUTENbCKYHO
Tapy B YCIoBUsX, yKa3aHHbIX B pasgerne «YCJIOBUA
OKCIITYATAUNN, TPAHCIOPTUPOBAHNA
XPAHEHNA».



11

ycnoBus 3KCMNYATALUUU, TPAHCITOPTUPOBKMU,
XPAHEHUA N YTUITU3ALIUK

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

Annapart OoMnycKaeTCsl XpaHuTb M TPaHCIOpPTUPO-
BaTb B YyMakoBaHHOM BuAe Mpu TemnepaTtype OT
muHyc 10 1o nnoc 40 °C 1 OTHOCUTENBHON BAXHO-
ctn He 6onee 80 %. Nocne NepeBo3kn 1M XpaHeHUs
B XOMOQHOM MOMELLEHMM annapat Heobxognmo
BbldepXaTb nepeq BKIMHOYEHVEM B CETb MPU KOMHAT-
HOM TeMnepaType He MeHee 2-X 4YacoB.

AnnapaT He oTHocUTCS K BbIToBbIM OTxogaMm. [pu
ero ytvnusaumm annapat Heobxogumo nepegartb B
NyHKT cbopa, nepepaboTkn 1 pasMeELLEHUs] OTXOO0B
3MNEKTPOHHBIX U 3NEKTPUYECKNX YCTPONCTB.

MHdopmauus no o6ecneyeHutro
3neKTpoMarHuTHom coBmectumoctu (SMC)
Annapat no OMC cooTBeTcTBYET TpebGoBaHUSM
FOCT P 50267.0.2-2005 (M3K 60601-1-2:2001) n
OOIDKEH  3KCMlyaTypoBaTbCs B COOTBETCTBUM
C NpvIBEAEHHOMN B JaHHOM pasgerne nHgopmMaumen.
NMPEOYNPEXAOEHUE. [pymeHeHne annapata
COBMECTHO WI1 BO B3aUMOCBA3WN C ApyriMm obopyano-
BaHMEM He MPeayCMOTPEHO, a eCnv Takoe Ux npume-
HeHVe 9BnsieTcs HeobxoaMMbIM, TO HOpMarbHoe
yHKLMOHMPOBaHME annapaTta B 9TOM KOHurypaumm
[OOIDKHO ObITb NOATBEPXKOEHO UCTIbITAHVEM.
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NMOMEXO3MUNCCUA. MNomexoammceust annapa-
Ta cootBeTcTByeT TpebosaHusam OCT P 51318.11-
99 (CUCIP 11-97) ana yctpoincte knacca b rpyn-
nbl 1, NpegHa3HaYeHHbIX ONst NPUMEHEHMS B NMHOObIX
MecTax pasMeLLEeHWs, BKMoYasi Xunble JomMa 1 3aa-
HWS, HENOCPEACTBEHHO MOAKMIOYEHHbIE K pacnpene-
NUTENBHOW 3MEKTPUYECKON CEeTW, NUTAIOLLEN Xunble
aomMa. AnnapaT ucronb3yeT pagvovyacTOTHYIO SHep-
M0 TOMbKO ANS BbINOMHEHUS BHYTPEHHUX (DYHKUWNA.
YpOBEHb 3MUCCUM PaAaMOYACTOTHBIX NMOMEX SIBNAETCS
HU3KUM U He NpuBeaEeT K HapyLLUEHUSM (YHKLIMOHMPO-
BaHWS PacCroNIOKEHHOrO BOM3M 3IEKTPOHHOrO 060-
pyOoBaHus.

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

KayecTBO anekTpuyeckon SHeprum, ypoBHU Mar-
HWTHOTO NOMS MPOMBILLNIEHHOW YaCcTOThbl B AMeKTpuye-
CKOW CeTU 3[aHus JOIMKHO COOTBETCTBOBATbH TUMUY-
HbIM YCMOBUSIM KOMMEPYECKOM W BONbHUYHOW
obcraHoBku. Ecnm nonb3oBatento annaparta Tpeby-
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eTcs HenpepbiBHas paboTa B YCNOBMSX BO3MOXHBIX
npepbIBaHWn CETEBOrO HaNpshKeHWs1, pekomeHayeTcs
obecneunTb NUTaHVe annaparta oT UCTOYHKKa Gecne-
peboMHOro NUTaHUs.

Mpwn akcnnyaTaumm annapata B6nM3n OT craumo-
HapHbIX paguonepedaTyMkoB, TakMX kak 0asoBble
CcTaHuuu paauoTenedOHHbIX ceTen (coTo-
BbIX/6eCnpoBOAHbIX) M HA3EMHbLIX NOABUXKHbBIX pPaamo-
CTaHUWUA, NodUTenbckMx pagvoctaHuun, AM n FM
pagvoBeLlaTenbHbIX NepefaTYMKoB, TENEBU3MOHHDBIX
nepenaTyvkoB, credyeT NpoBOAWTbL HabnogeHust 3a
paboToi annapaTa C Lenblo NPOBEPKM ero HopMarb-
HOro oyHKLMOHMpoBaHusi. Ecnn B npouecce Habnto-
OEHVS1  BLISIBMISIETCA  OTKIMOHEHWE  OT HOpMarbHOro
(PYHKLUMOHMPOBaHNS, TO, BO3MOXHO, HeobxogyuMo
NPUHATE OOMNOSNHUTENBHBIE MEPLI, TakMe kak nepe-
OPVEHTUPOBKA NNKU NepemMeLLeHne annapara.

CrnegyeT vmMeTb B BuAY, YTO NMPUMEHEHVE MO-
OUMbHBIX PaAMOYaCTOTHBIX CPEACTB CBSI3W MOXET
okasblBaTb BO3QeVCTBUME Ha annapaTt. PaccrtosHue
MeXay WCnonb3yemMbiMU MOBWIbHBIMKU  paguoTene-
(POHHBIMU CUCTEMAMU CBSI3U U MHOOLIM 3N1EMEHTOM
annaparta, Bkodas kabenu, OomMKHO BbITb HE MEHb-
e pekoMeHOyeMoro NpOCTPaHCTBEHHOrO pasHoca B
2,3 M.

Momexn moryT nmeTb MecTto BOGNM3n obopynosa-
HUA, MapKNPOBAHHOIO 3HaKOM: ((:i,))
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PEKOMEHOALUAM NO NPUMEHEHUIO

NMPOTUBOMNOKA3AHUA K MPUMEHEHUIO

MprumeHeHne annapaTta NPOTUBOMNOKA3aHo:

- B 0bnactu Gnuxe gecatn CaHTUMETPOB OT
3r10Ka4YeCTBEHHbIX HOBOODOpPa3oBaHuii;

- npu 6epemMeHHOCTV Brnvxke OeCATn CaHTu-
METPOB OT NI0Aa;

- B 0bnactu Gnuxe gecatn CaHTUMETPOB OT
Tpomba npu TpombonedbuTe;

- B obnactu 6nuxke aecatm caHTUMETPOB OT
arepocknepoTnyeckoro 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 VCKMYEHNEM Criy4yaeB Hanuumsa cnewu-
anbHbIX METOOUYECKUX pEKOMEHAaLuin);

- B 0o6ractv AenCTBMA MMMNaHTUPOBAHHbIX
CTUMYNATOPOB.

®U3NONOMMMYECKUN MEXAHU3M BO3OENCTBUSA

MwukpoBubpauust TkaHeln, Takke Kak U Tenno,
SABNSAETCHA BaXXHOW N HE3AaMEHUMOW COCTaBNALLEN
PU3NONOTNYECKNX U MMMYHHbIX npoueccoB. Muk-
poBnbpaumns Heobxoamma Ana numdoapeHaxa,
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BEHO3HOro OTTOKa, Ansi obecneyeHus nUTaHUS
KNeToK, yAaneHHbIX OT Kanunnspos, Ans obecne-
YEeHNs MMMYHHbIX MPOLIeCCOB B 4YacTu MPOABUXKe-
HUS M KOHTaKTa NENKOUUTOB C KNeTKaMu TKaHWu,
Onsi HopMarnbHOro KOCTHOMO3rOBOro KpOBETBOpE-
Hus. ICTOYHMKOM MUKpoBMOpaLUKN B XMBOM opra-
HU3ME SBNSETCA NEepuoamnyecKkoe CoKpalleHue
MUOUOPUINIT MbILLEYHBIX KNETOK.

Mpouecchbl MeTabonuama B opraHu3Me Mpouc-
XOOAT INUWb MPU KOHTAKTHOM B3aMMOLENCTBUK
Buonornyecknx cybctaHumn (dyHaameHTanbHbIN
3aKoH 6nuskogencTeus). na Toro 4To6bl peakums
cocTosdnacb  HeobxoAuMO  HemnocpeaCcTBEeHHOe
cObnmxeHne B3aMMOLENCTBYIOLLUX KOMMNOHEHTOB U
MX NPOCTPaHCTBEHHAs OpMEHTaUNA OTHOCUTENBLHO
apyr gpyra. loatomy Hanuume MuKpoBuBpaumn
KNeToK U KPYyMHbIX Bronormvyecknx Morekyn siBns-
eTcs HeobxoaMMbIM ycrioBneM anst 6onbLIMHCTBA
Ouonornyeckmx n, 0COBEHHO, UMMYHOSOTNYECKMX
peakumi.

MukpoBubpaUmMm He TOMNbKO yBENMYMBAIOT Yac-
TOTY KOHTaKTOB W 0OecneymBalT U3MEHeHUe
opueHTauumn GMOKOMMNOHEHTOB B NPOCTPAHCTBE, HO
MU obneryarT MX NPOXOXAEHME 4Yepe3 IHO0TENU-
anbHble WenM 1M pasnuyHble MembpaHbl, TO ecTb
yCuUnuBarT TPaHCMOPT BeLEecTB U KMIeTok Wu3
KanunnspoB B MHTEPCTULMK M OOpaTHO U3 MHTep-
CTUUMIA B BEHO3Hble U nuMdaTndeckne Kanunns-
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pbl. Hanuune knanaHoB B BEHO3HbIX U numdaTu-
YecKMx cocydax npeBpallaeT MUKpoBMOpauuo B
HanpasneHHoe ABWXEHNE KPOBU U NUMbI.

MexaHu4yeckue konebaHus NpUCyTCTBYIOT B Op-
raHMame 6narogapsi He TOMbKO MyNbLCOBOW aKTUB-
HOCTUK cepaua (MHGpPa3ByKOBblE 4YaCTOThbl) U COCY-
ONCTO-MbILLEYHOW aKTUMBHOCTM (3BYKOBble 4acTo-
Thbl), HO KM Bnarogapsi MeEXaHU4YeCKUM BO3LENCTBU-
AM BHeLWHeln cpefbl. TakuMm obpasom, BMOpoaky-
CTUYeckue annapaTbl BO3AEWCTBYIOT Ha TKaHW
€CTeCTBEHHbIM  ANA  opraHusma  U3N4ecKum
(haKTopOM MUKPOBMOBpaLINK.

CHWXeHNe WHTEHCUBHOCTU  MUKpOBMOpauumn
TKaHen npuBOAMT K 3aMefneHUI0 UMMYHHbIX
peakunn, yxyaleHuo numdoapeHaxa u BeHO3-
HOMY 3aCTOK, YTO B KOHEYHOM WUTOre CHwmxaet
UMMYHUTET U CMNOCOBHOCTbL OpraHnama K caMoBOC-
CTaHOBIEHUIO.

Oedununt MukpoBnbpauumnm MoXxeT BO3HUKaTb C
BO3pacTOM, MpU XPOHUYECKOW YCTanocTu, nepe-
YTOMIEHUN OT MHTEHCUBHbIX U ANUTENbHbIX Harpy-
30K, Npu TpaBMax, BOCManuUTemnbHbIX MNpoLeccax,
npv HapyLleHWU KPOBOCHaOXEHUs1 OTAENOB CMUWH-
HOro Mo3ra, Npu oBLLEM CHKEHUN MHTEHCUBHOCTY
COKpaLLeHNs MbILLeYHbIX KNeTOK, BO3HUKaloLero
no ApYyrum npuymnHam.

Bunbpoakyctnyeckoe BO3adencTBue annapara
«ButadoH-T» Nno3BonsieT  CKOMMNEeHCMpoBaTb
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aednunt Mukposmnbpauuin B rokanbHon obnacTtu
OT MWHMMAanNbLHO AOCTATOYHOrO YPOBHSA A0 (hu3mo-
NOrnyeckoro MakCMMyMa, KOTOpbI onpeaensercs
KaK MHTEHCMBHOCTb MWKPOBUOPaALUMIA MbILLEYHOM
TKaHW NpY MakcuManbHOM (PU3UYECKOM Harnpske-
HUM 3O0poBOro opraHusma. BubpoakycTnyeckoe
BO3JelNCTBME 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 KpOBU (NMMMOLINTOB, SpUTPOLUTOB U T.M.)
U3 apTepuanbHbIX KanunnsiposB B MHTEPCTULUU U
poaoHaYvanbHbIX KPOBETBOPHLIX CTBOMOBbLIX KNETOK
N3 KOCTHOrO MO3ra B BEHO3HbIN CUHYC.

3. TloBbilWeHNs NPOBOAUMOCTU UHTEPCTULIUIA
B OTHOLUEHMM NEepeMeLLeHNs KaTtabonutoB U
MeTabonMTOB M YBEMNUYEHUSI 4ACTOTbl KOHTAKTOB
OMonornyecknx KOMMOHEHTOB B MHTEPCTULUK, 3a
CYET 4ero WHTEHCUMUUNPYIOTCA WMMYHHblE W
apyrue peakumu.

4. YBenuyeHus NpPOHULLAEMOCTW SHOOTEenu-
anbHbIX Lenen NuM@aTUIecKMx Kanunngapos Ang
KPYMHbIX NMMdoobpasyrowmx dpakuun, cnocob-
CTBYsl TeM CaMbIM TOHWXEHUIO OHKOTUYECKOro
[aBneHns B TKaHU M yBeNMYeHuo BbiBOAA B LIMP-
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KynsiuMio LMTOKMHOB WM MeamatopoB, obecnevu-
BawLWmx Oonee ageKkBaTHbIE CUCTEMHbIE peakuun
opraHusma.

5. YckopeHuns ¢unbTpaumMoOHHbIX NPOLECcCOoB,
NPOMCXOAALNX Ha NOPUCTLIX MeMbpaHax (Hanpu-
Mep, B HedpoHax noyexk).

6. Bo30yxageHus mexaHopeLenTopoB (Tenb-
ua [MaymHn, MelcHepa, CBOOOAHbLIX HEPBHbIX
OKOHYaHUM 1 ap.).

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

NPOOOJIKUTENbHOCTb NEYEHUA

BblpaxkeHHbIn nedebHbi achdekT B OOMbLUNH-
CTBE Cny4aeB HacTynaeT B pesynbTate npoBepe-
HUST  KypcoBOro redeHus. [1pogormKkuTensHOCTb
Kypca fneyeHust 3aBUCUT OT TSDKECTWU, ANUTENbHO-
CTM n xapakTepa 3aboneBaHus n konebnercsa B
npegenax OT HECKONbKMX AHEeN [0 HECKOSbKUX
mecsueB. [lpu nepvoguveckomM  MPUMEHEHWM
annapara ne4yebHbI 3peKT HakanMBaeTCcs.

MpuBbIKaHMSA K BMOPOAKyCTMYECKOMY BO3LEN-
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CTBUIO C HEMPEPLIBHO MEHSIOLLENCSA 3BYKOBOW
YyacTtoTol He 06HapyxeHo. OfHaKo NPy HEKOTOPbIX
XPOHMYECKUX 3aboneBaHusiX, TakMxX Kak rmnepro-
HWs, ageHoMa, rmaykoma u apyrue, npekpaiwieHue
BMOpOaKyCTUYECKOM Tepanuu nocrne OOCTMKEHUS
neyebHoro achdekTa npumepHo Yepes 2-3 mecsiua
NpMBOOUT K MOCTEMNEHHOW YyTpaTe [OOCTUrHYTOro
pesynbTarta. Noatomy Tpebyetcsi nmbo nepuoau-
Yeckoe MOBTOPEHME KypCOB BUOPOaKyCTU4ECKOWN
Tepanuu, nNMbo npoBeAeHMe NOAAEPXKNBAIOLLENO
neyeHus (npouenypbl npoBoadatca 2-4 pasa B
Hefent).

Mexay Kypcamu fneyeHust TpaauuMOHHO Aena-
10T nepepbiB. [lepepbiB B BUBpPOaKyCTUYECKOM
Tepanun OTHOCAT K BO3OEWNCTBUIO HA KOHKPETHYIO
obnactb. Npn 3TOM B cuny NoKanbHOro OencTBust
MUKpoBMOpauMn YepenoBaHMe obnacten Bo3aen-
CTBUS SABNsieTcsl nepepbiBOM. [JocTaTouHbIM nepe-
pbIBOM cumMTaeTcs 5-7 gHen.

OLWYLIEHUA

Bo Bpems npoueaypbl OLLyLieHUs NMBo oTCyT-
cTByloT, nnbo HabnogaeTcs NpUATHOE YyBCTBO
Tenna u Bubpauuun. MNpu XpoHudeckmx 3abonesa-
HUSIX MHOrOA BO3HUKAET ycureHue Gone3HEeHHbIX
oLlyLLeHMn. Hago oTMeTuTb, 4To 060CTpeHre npu
neYyeHNn XPOHUYECKUX OomnesHein HeusbexHo u
CBUAETENBCTBYET O MONIOXKUTENbBHBIX 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-
nuTensHble UMY GakTepuuMaHbIE Npenaparhbl.

Cyb6beKTVBHbIE OLLYLLIEHNS pe3ynbTaToB Neve-
HMA HacTynalT He cpasy. MHorga Yepes Heckonb-
KO OHeW, nHoraa TOnbKO Mocfle OOHOoro, a To U
HECKOIbKMX KYPCOB feveHus.

OBNIACTU BO3ENCTBUA

O6nacTtn BO3aencTBMS TpaanLMOHHbLI Anst BUO-
pOaKyCTMYECKOW Tepanuu: MeCcTHOe BO3AeNcTBue
Ha obnacTb matonoruu, Bo3gencTeme Ha obnacTb
noyek, obnacTtb NeyeHW U BO3OEWCTBUE Ha pas-
NYHbIE OTAENbI MO3BOHOYHUKA.

BospeictBne Ha o6nacTtb naTonorMm noBbiLLa-
€T MECTHbIE MMMYHHbIE peakuuu, yny4laeTt nuMm-
oapeHaXx W BEHO3HbIA OTTOK, CMOCOGCTBYS
YMEHbLUEHUNIO OTeKa M BblBOAY M3 TKaHEW B KPOBb
npoaykToB meTabonmama, crnocobcTBys apekBat-
HOW peakuun opraHMama Ha CocTosiHMe obnactu
natonorun. YcraHoBka BUOPOCOHOB OCYLLECTBNSA-
eTcs no criegytowemy NpUHUMNY: HenocpeacTBeH-
HO pPsOoOM WNM BOKpPYr obGnactv natonorMm Ha
Hamboree pOBHYIO 3[4OPOBYI0 4YacTb Tena Aans
NnoTHoro npuneranus. JleyeHne Bcerga UAET CO
CTOPOHbI 3[10pPOBOW YacTu Tena B HENocpencTBEH-
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HoW 6nn30cTK K naTonormdeckomy ovary. o mepe
YMEHbLUEHNSI NaToNorMYeckoro oyara npubnuxa-
eTcsl M 0bnacTb BO3AENCTBMS.

BospgerictBre Ha obnacTtb noyek ynydiaer ux
(PYHKLUMIO MO MoJAep)XaHUI0 KUCITOTHO-LLENOYHOMO
DanaHca KpoBU U ee 04YNCTKE OT NPOAYKTOB aKTUB-
HOCTU MbILIEYHbIX KMNEeTOK, COCTaBMsloLWnX donee
NONOBMHbLI Macchkl Tena u pacxoayrLmnx okono 80
NMPOLIEHTOB 3HEpPreTU4Yeckoro mnoTeHuuana opra-
Hu3ma. BosgelicTBMe Ha obnacTb no4vek cnocob-
CTByeT HOopManu3auuym apTepuanbHOro gaBrneHus,
YCKOPEHMIO BOCCTAHOBIIEHUS MbILLEYHbIX BOJIOKOH
W, KaKk crefcTBue, NoBbILLEeHUI0 paboTocnocobHO-
CTU. WCTOYHMKOM MUKpOBMOpaUuM AOns  nodek
SABMNSETCA MbILWEYHbIA CNON MOYEeYHOM JTOXaHKU W
npuneratoowme Mbiwbl CnuHbl. oaTomMy Ha 06-
nactb no4vek BO3LAENCTBYIOT CO CTOPOHbI CMUHbI B
NPOEKLIMM NOYEHHOW NOXaHKMW.

BosgelictBne Ha obnactb neyveHu cnocobeTBy-
€T ynydweHutio ee QyHKLMKN, NPENATCTBYS HaKor-
NEHNI0O B KPOBWM TOKCMYECKUX U OPYrMX BELLECTB,
noanexalinx pasnoXeHuto B neYyeHn. IctouHmkom
MUKpOBMOpaLMN ONsi MevYeHn SBRseTcs TOHYC
XenyHoro ny3bipss u guadparma. [ostomy B
BMOpPOaKyCTUYECKOM TepanMm B OCHOBHOM BO34eN-
CTBYIOT Ha 0651acTb XEeNYHOro ny3bips B NPOEKLUN
Ha >XMBOT M B Npoekunn anadparmbl Ha rpyaHyto
KNeTky.
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Bospenctene Ha obnactb NMO3BOHOYHMKA CrO-
COOCTBYET YNy4lLEHUNIO KPOBOCHAOXEHUSA CMUHHO-
ro Mo3ra, BOCCTAHOBMNEHWIO MPOBOAUMOCTU HEpPB-
HbIX MyTeW, YMEHbLUEHNIO OTeKa (ecnu OH ecCTb),
6onee NONIHOMY BOCCTAHOBIIEHWUIO SHEPreTUYECKO-
ro noTeHUMana MbllWEYHbIX U HEPBHbIX KNEeTOK,
obner4yeHnto Bbixoda CTBOSIOBLIX KMETOK U3 KOCT-
HOro Mo3ra B KpOBEHOCHoe pycro. [ns BoccTa-
HOBIEHNSI MbILLL, CMWHbI BO3AENCTBYIOT NapaBep-
TebpanbHo. [Nns yKpenneHuss MeXNO3BOHOYHbIX
OVCKOB, YIyYLLEHNs] KPOBOCHAOXEHMS CMIUHHOIO U
KOCTHOIMO MO3ra BO3L4EWCTBYIOT Ha LEHTpalbHble
OTPOCTKMN NMO3BOHKOB.

Bospenctene Ha obnacTb novek, NeYeHn u rno-
3BOHOYHMKA MNPUMEHSIETCA Takke Ans obuwero
YKPENMEeHUs opraHnama u npodmnaktuku 3abone-
BaHuN. Ecnn HeT NpoTuBOMNOKasaHui, TO BMOpoa-
KyCTUYeckoe BO3ZeWCTBME Ha obnacTb MNouex,
MeYyeHNn W MNO3BOHOYHMKA Bcerga BKNHOYaeTcs B
KOMMNEeKc nedeHuns. JleyeHuo nogsepraetcs
opraHusm, a He Tosbko 6onesHeHHast 06nacThb.

COYETAHUE C APYTMMU METOOAMU NEYEHUA

Bubpoakyctuueckasi Tepanus XopoLlo co4veTa-
eTca Cc gpyrumu meTtogamu duanotepanuu u
nekapcteeHHon Tepanven. [lpy aTtom creagyet
yyecTb, 4TO BMOpPOaKyCTUYECKOE BO3OENCTBUE
nosblWaeT 3(pPeKTMBHOCTb NleKapCTBEHHOW Tepa-
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nMn, U NO3ITOMY O03UPOBKY JNEKapCTBEHHbLIX Mpe-
napartoB nHorga Tpe6yeTc;| YMeEHbLUAaTb.

NPOOOMKUTENBHOCTb BO3AENCTBUA
M OBLLEE BPEMA NMPOLIEQYPbI

B BnbGpoakycTnyeckorn Tepanumn nog npoaosiKu-
TENbHOCTLIO  BO3OENCTBUS  MOHUMAOT  BpeMst
BO34eNCTBMSA Ha ogHy obnacTtb natonorun. Bpems
N  peXumbl BO3OENCTBMS ObiINM  YCTAHOBIEHbI
SMMUPUYECKM B XOAE MHOFONETHUX MeOMLIMHCKMX
nccnenoBaHuin 1 HabnogeHun HavmHas ¢ 1994
roga. PesynbTaTtbl MccrnegoBaHUn UCMONb3YHOTCS
BO BCeEX annapaTax BUOpOaKyCTU4ecKoro BO3Len-
CTBUSA.

PasnuyaloT MMHMManbHOe M OOCTaToYHOE Bpe-
MSi BO3OEVNCTBUS HA OaHHY obnacTb npu Kaxgomn
npouenype, a Takke KOMUYEeCTBO BO3AENCTBUM
(ceaHcoB) B cyTku. 3a BpeMsi Kaxaoun npoLleaypbl
BO3J€eNCTBNE OKa3blBaeTCsl Ha HecKonbko obnac-
Ten. Bpemsi, B TedeHMe KOTOPOro OCyLLEeCTBNSAETCA
BO3[ENCTBME Ha BCE MpeayCcMOTpeHHble obnacTy,
Ha3blBaeTCs BpeMeHeM npoueaypbl. Bpemsi npo-
uenypbl 3aBUCUT OT KONMMYecTBa OLHOBPEMEHHO
ncnonb3yemblix BUGPOOHOB.
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Pexum un BpemA BO34eNCTBUSA Ha YacTu Tena.

MuHumanbHoe

O6nacTtb Bo3gencTtBus | Pe- | (HavyanbHoe) ﬂoc;a;;:uoe
MUKpOBUGpauunen XKUM Bpems pe
Z BO3OeNCTBUA
BO34eNCTBUs
KoHeuHocTH 1-4 5 MUH. 15-30 MUH.
O6nacTb MOY€eBOro 24 5 MUH. 10-20 MuH.
ny3bIpsi U NPOMEXKHOCTU
WeitHbii4, rPyAHon 4 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 M.
NMOYeK Ha CrUHY
Mpoekuus obnactu
neyeHn 7 xenyHoro| 1-4 2 MVH. 5-16 MVH.
nysblpsi Ha XMBOT
Mpoekuus obnactu
neyeHn " xenyHoro| 1-4 2 MUH. 5-15 MVH.
nysblpsi Ha CMUHY
O6nactu xuBoTa 1 2 MVH. 3-10 MUH.
Mpoexuus Gporxos 1-4 2 MUH. 5-15 MuH.
Ha rpyap
Mpoekunsi  ranmMopoBbIX 13 2 MUH. 3-10 MUH.
nasyx Ha nuuo
O6nacTtb yxa 1,3 2 MWH. 3-10 MuH.
O6nacTb wewn 1 2 MWH. 3-10 MuH.
O6nacTtb rnas 1 2 MVH. 3-10 MUH.
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