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PYKOBOOCTBO NO 3KCIMNYATALUU

BHUMAHUE!

[Mepen npymeHeHveM annapaTa HEOOXOAMMO BHUMATENbHO U3Y4nTb
HacTosLme PykoBoACTBO MO aKkcnnyataumm n HCTpYKLMIO NO NpUMeHe-
HWIO, KOTOpble codepXaT CBEAEHUS W yka3aHus, Heobxooumble Ans
npaBunbHoOW, 6e3onacHom 1 3HEKTMBHOM IKCMyaTaLmu annapaTa.

Mpun nokynke annaparta TpebynTe NPoOBEPKM:

= paboToCcnocobHOCTY;

" KOMMMEKTHOCTY;

" HanuMuus WTamna npogasLia U AaTbl NPO4aXM B CBUAETENLCTBE O
npuemMkKe 1 TanoHe Ha rapaHTUMHbLIN PEMOHT.

OBLUMUE CBEOEHUA

AnnapaTt BUBpPOaKyCTUYECKOro BO3AEWCTBUA C LMEPOBOMA MHAMKALMEN
n Tanvepom «BUTADOH-T» (Oganee no TekcTy — annapat unyM annapat
«BUTADOH-T») gaBnsieTca MeauUMHCKUM u3fenveM. AnnapaT BbINOfHEH
B cooTBeTCTBMM C TpeboBaHuamn [OCT P 50444-92 n cepTndmumpoBaH
B YCTaHOBMEHHOM MOpsiaKe.

Mo BesonacHocTn annapar COOTBETCTBYET TpeboBaHWAM
MOCT P 50267.0-92 ansa nsgenun knacca |l Tuna BF ¢ kopnycom 6e3 3alumhbl
OT MPOHWKHOBEHWS BOAbI. B 3aBMCMOCTY OT CTeneHn NoTeHUMansHOro prcka
npuMeHeHnsa annapat oTtHocutcsa K knaccy 2a no MOCT P 51609-2000, no
BO3MOXHbIM MOCIEACTBUAIM OTKasa B NpoLecce aKcniyataumm — K krnaccy B,
Nno BOCMPUHUMAEMbIM MEXAHUYECKMM BO3AEWUCTBUAM — K rpyrnne2 no
OCT P 50444-92. Bug, knumatmieckoro ucnonHenns — YXJ1 kateropus 4.2
no MOCT 15150-69.

HA3HAYEHUE AMNMAPATA

AnnapaTt npMmeHseTca Ana NpounakTukv 1 neveHns 3abonesaHni, cBs-
3aHHbIX C HapyLUEHUEM KanumnmnspHOro KposoToka v numdoToka. Cosgasae-
Mble annapaToM MWKPOBMOpPaLMM CrOCOOCTBYIOT YBEMMYEHWMIO KPOBOTOKA U
nMmAOTOKa B 06nacTi BO3OEVNCTBYSA Y OKa3blBaKOT BbIPaXKEHHbIN TepanesT-
Yyeckuii adpdeKT Npy neveHun 3aboneBaHWii BOCMANUTENbHOMO W TpaBMaTu-
YECKOro NMPOUCXOXAEHUS.

AnnapaTt npegHa3HaveH Anst NPUMEHeHUs B fie4eBHO-NpohrnakTnyeckmx
W cCaHaTOPHbIX YYpeXaeHusix, a Takke B JOMALLHUX YCIOBUAX MO pekoMeHaa-
LU 1 NOA, KOHTPOSEM Bpava-crieumanivcra.



KOMMJIEKT MOCTABKU
KomninekT nocrasku npvseaeH B [@apaHTUAHOM TaroHe.

OCHOBHbIE TEXHUYECKUE OAHHbIE

HanpsikeHne nuTaHusa oT ceTu NepemMeHHoro Toka, B 220 £ 22
YacTtoTa nutatowen cetu, Ny, 50
MoTtpebnsaemasi mowHoCTh, BA, He Gonee 8
HanpsihkeHne NUTaHUsi OT BHELLHEro NCTOYHMKA MOCTOSIHHOIO 126413
Toka, B
Bpems HenpepbiBHOW paboThbl, Y, HE MeHee 8
CpeaHuii cpok cnyx0bl, NeT, He MeHee 5
Macca annapara, HeTTo, Kr, He bonee 0,7
abapuTHble pa3mepsbl, MM, He Bonee:
3MeKTpoHHoro brnoka 135x63x35
Onoka nuTaHus 80x50x90
MapameTpbl Ha3Ha4YeHus:
KonnyectBo pexrnmMoB BO34eNCTBUS 4
KonuyecTBo 4YacToTHbLIX NOAAMAaNa3oHOB MUKPOBUBpaLmm 2
HwxHsag yacToTa 1-ro nogananasoHa, 'y, B npegenax 30-60
BepxHsas yactoTa 1-ro nogavanasoHa, 'y, B npegenax 1200-4500
HwxHsag yacToTa 2-ro nogananasoHa, 'y, B npegenax 200-1000
BepxHssa yacTtoTa 2-ro nogavanasoHa, 'y, B npegenax 9000-18000
[nUTenbHOCTb OAHOMO LKA U3MEHEHUS YacToTbl
MUKpOBMOpaUun, Cek., B mpegenax 70-120
Mepvoa uMnynbCHOM MOAYNSALUMKN ANs pexumoB 3 U 4, cek., B 0.5-12
npegenax U
AMnnuTyaa MMkpoBmGpaumMmn membpaHbl Ha HDKHEN YacToTe AnanasoHa, MKM,
B Npegenax:
Pexumbl 1 n 3 2,8-5,4
Pexumbl 2 n 4 6,0-12,3




A MEPbI BE3OMNACHOCTHU

BHUMAHMUE! B 6rnoke nutaHus annapara, paboTarowero ot cetu, ume-
€TCH oracHoe ANs XM3HW MepeMeHHoe HanpsbkeHue. [Mpy akcrnyataumm
annaparta cobnogarte obwme npasBuna 6e30nacHOCTX NpU MOSb30BaHNN
arnekTponpubdopamu.

SANPELLAETCA BbiTupaTh Mbiflb HA KOPIyCe BraXKHOW cardpeTkon npu
BKIMIOYEHHOM B CeTb annapare. He gonyckanTe nmonagaHvst Bharm B KOpPyc
annapara.

SANPELLAETCA akcnnyaTvpoBaTth annapart B BaHHbIX U OyLLEBbIX KOM-
HaTax, a Takke BO BpeMsl ABVKEHUs] aBTOMOBUNSA Npy NuTaHnmM ot 6opTOBOW
cetn.

SANPELLAETCA pa3bupatb, pPeMOHTMPOBaTb WINM MOAEPHU3NPOBATb
annapaTt camoCTOATENBHO UM MopyyaTb 3TO fvUaM, HE UMEKLLMM Crieum-
anebHoM noAaroToBku. [py BO3HUKHOBEHUM HEMOMadoK B paboTe annaparta
obpalLaniTecb B PEMOHTHbIE CITy0bl, Yka3aHHble B pa3gene «lapaHTuiHble
obsizaTenscrear.

MpepoxpaHanTe annapar oT NageHui 1 yaapoB O TBEPOYH NOBEPXHOCTb.
He npunaravte pactarvBalolLmMX YCUNMUA K LUHypaMm npeobpasoBatenst u
©Oroka nuTaHus.

Mpy HeoGXOOMMOCTU MOAKMKYEHNS annapaTa K CeTu Yepes yanvHUTENb
PEKOMEHAYETCS MCMOMNb30BaTh YANMMHUTESb MPOMBILLIIEHHOMO NMPOU3BOACTBA.

BHUMAHME! LLIHypbl BUBGPOtHOHOB MOIYT MOTEPSATb 3MACTUMHOCTb Mpu
ONUTENbHOM U YacTOM KOHTaKTe C KOXeW (B YaCTHOCTW u3-3a MoTooTaene-
HWS). B pesynbTate MOXET NpoM30ATH 0OpbIB BHYTPEHHMX TOKOMPOBOASLLIMX
Xun. B cBs13v ¢ 3TUM pekomeHayeTcs BUBPOOHbI CTaBUTb Ha TENo NoBEPX
TOHKOrO Genbs.



YCTPOMUCTBO ANMAPATA

K anektpoHHomMmy 6roky annapata (pvc. 1, no3. 1) npucoeanHeH BUGPO-
aKycTudecku npeobpasoBatenb, paboyen YacTblo KOTOPOro SBMASKTCA ABa
BMbpodooHa (no3. 2). Pabounmm noBepxHOCTSIMU BUBPOGHOHOB SBMSIHOTCH
MeMOpaHbl, W3rOTOBMEHHbIE U3 CMEeUMarnbHOrO CrfiaBa C OeKopaTVBHBLIM
nokpbITMEM (103.10). ONeKTPOHHBIM 6ok MMeeT rHe3ao (No3. 9) Ang nogknto-
YEHUs1 BHELUHErO WMCTOYHUKAa MUTaHWs. B kavecTBe MCTOYHMKA MUTaHWSA uc-
none3yetcs 6ok NUTaHus OT ceTu nepemeHHoro Toka (no3. 3). Ha nuueson
MOBEPXHOCTW 3MEKTPOHHOTO Grioka pacrorioeHbl KHOMKW ynpaBneHust pabo-
Tou annapata (nos. 4; 5; 6; 7), a Takke umcposon gucnnen (nos. 8), Ha
KOTOpOM OTOOpaXatoTcsi HOMEpP BbIOPAHHOIO pexvMa paboTbl annaparta
(nanee no TekCTy — pPeXuUM) W YCTAHOBMEHHAs ONMTENbHOCTb Mpoueaypbl
(nanee no TeKCTy — ANUTENBHOCTb UIN BPEMS).

Puc. 1. BHewHun B annaparTa.
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NOArOTOBKA AMNMAPATA K PABOTE U MOPAOOK PABOTbI

MoarotoBka annapara K pabote

Y6eautech B OTCYTCTBUAN BUOMMbIX MOBPEXAEHWIA annapara.

Mepen nepBbIM NPUMEHEHMEM OM1S Ae3UHPEKLMM NPOTPUTE NMOBEPXHOCTb
npeobpaszoBatens candeTkon, yBnaxHeHHON 3 %-HbIM PacTBOPOM Nepexmcu
Bogopoda. B mpouecce akcnnyatauum a1y npoleaypy noBTopsanTe npu Heob-
XOOMMOCTMW.

Mogknounte K 9MEeKTpOHHOMY ONoKy anmapaTta WCTOMHVK MUTaHUs.
Ha uudposom aucnnee anekTpoHHOro 611oka nocne NoaKIkYeHNsS NCTOYHMKA
nUTaHWsHa ABe CeKyHObl BbICBETUTCA UHAOPMaLms (coctosiHne
«MoAroToBKa K paboTte»), a 3aTeM aBTOMAaTUYECKU YCTAHOBUTCS MCXOOHbIN
pexum 1 1 anutensHoCcTb npoueaypbl 20 MUHYT: . B atom coctosHum
annapat roTtoB K MPOBeAEHWIO NpoLeaypbl UM K YCTaHOBKE UHbIX 3HAYeHUN
pexvma v AnMTensHOCTU.

Ecnun annapat He BbIXOAUT 13 COCTOSIHUS «MOArOTOBKA K paboTe» munu ne-
pexoamuT B COCTOSHWE OXUAaHWS (OMCNen noracaeT), HaxkMuTe Ha kHomnky C
«cTapTt/cTon» (Mo3. 6), NPy 3TOM JOMMKEH BOCCTAHOBUTLCS UCXOAHBIA PEXMM.

YcTaHoBKa pexuma npoueaypbl
Haxxatnem kHonku P «peskum» (no3. 7) ycTaHOBUTE PeKOMeHAyeMbIN Me-
TOAMKOW pexumM npouenypbl. Homep yctaHaBnnBaeMoro pexumMa otobpaxa-
€TCs B KpanHem neBom paspsge umdposoro aucnnes. C kaxkapiM HaxaTvem
KHOMKM HOMEP uameHsieTcs no umkny 1-2-3-4 — 1-2-... 1 Tak ganee.

YcTaHOBKa ANUTENbHOCTU Npoueaypbl

KHonkamm « + » (no3. 4) n « —» (rnos. 5) ycTaHOBUTE PEKOMEHOYEMYIO Me-
TOAMKOW OnUTEnbHOCTE (Bpems) npouedypbl. OnuTensHOCTb B MUHYTax
oTobpaxkaeTcsa B ABYX MpaBbix pa3psigax Lmdposoro ancnnes. AnutensHocTb
MOXeET BbITb YCTaHOBIEHa B AnanasoHe oT 1-1 4o 60 MUHYT C AUCKPETHOCTLIO
1 muHyTa. lMpy yaepKaHuM KHOMKN « +» UMM « —» B HaXXaTOM COCTOSIHUU
Bornee 1-M cekyHabl, MPOVCXOAWUT aBTOMAaTUYECKOE YBENUYEeHWe (YyMeHblLe-
HWe) ANMTENBbHOCTW.

NMpoBeneHue npoueaypsbl

YcTaHoBuTE BUOPOChOHBI cornacHo BbIOpaHHOM meToaumke. [locne ycra-
HOBK/ pEeKOMeHOyeMbIX pexumMa W OfUTEeNbHOCTU HaXkMWUTe W OTMycTuTe
kHorky C «ctapt/cton» (no3. 6). AnnapaTr HayHeT BbIMOMHATL 3adaHHYHO
npoueaypy, Npv aToM paspsgbl BpemeHu umdposoro aucnnes OyaoyT mep-
LaTb, M NOKa3bIBaTb BPEMS, OCTaBLUEECH A0 3aBepLUEHNS NpoLieaypb!.

PaboTa annapata conpoBoXaaeTcs HenpepbIBHbIM 3ByYaHueM mMembpaH
BMbpodpoHoB. MNepsbie 5-30 cekyHa Mocre BKMOYEHUS annaparta TOH 3Byda-
HWs1 OyaeT HuakovacToTHbIM (30-60 Iy). Mocne aToro oH ByaeT noBbILATLCA
[0 novtn  Hecrbiwmmon 4Yactotel (9000-18000 [u), 3aTteM u3MeHATbCS



7

B 0OpaTHOM MopsiAKe — OT BbICOKOW K HWU3KOW. [locrienoBaTenbHOCTL N3MEHe-
HWS1 YaCTOTbI LMKITMYHO MOBTOPSIETCS B NpoLecce paboThl annapara.

3aBeplueHue npoueaypbl

Mo ncTeyeHn 3agaHHOTO BpEeMEHW annapaTt aBTOMaTUYecKu 3aBepLuut
paboTy M nocrne HenpoaoIMKUTENbLHON naysbl (1-2 cekyHabl) nepengeT B
COCTOsiHME OXuaaHust BBoda komaHnd. [Mpu sTomM Ha umdpposom Auvcnree
BbICBETUTCS PEXUM U ANUTENBHOCTb BBINOMIHEHHON Npouenypbl.

Mpy HeobxoAMMOCTN MOXHO MpepBaThb NpoBedeHVe nNpoueaypbl. [ns ato-
ro Haxkmute n otnyctute kHorky C «ctapt/cton» (nos. 6). MNpu aTtom BoccTa-
HOBSITCS NepBOHaYanbHO BblIOPaHHbBIE PEXVM U ANUTENBHOCTb.

ABTOBBLIKNKOYEHME annapara

Ecnu annapat HaxoauTcs B COCTOSIHUM OXWAaHUs BBOAa kKoMaHz 6onee
2-X MVHYT, TO UmMdpbl Ha AMCnIee racHyT, 1 BbICBEYBAETCS TOYKa B pa3psge
pexuma. lMepexon 13 3TOro COCTOSIHUSI B COCTOSIHWME FOTOBHOCTM K pabote
MPOVCXOAMT NPV OOHOKPATHOM HaXkaTum Ha miobyro KHOMKY Ha NaHenu anna-
para.

Mpu nepepbiBe B UCNOMb30BaHUM annaparta 6onee 3-x MUHYT, OH aBToMa-
TUYECKN NepexoauT B COCTOSIHUE MOHWKEHHOro 3HeprornoTpebneHns — umd-
pOBOW AMCMNe NOMHOCTLIO NoralleH. BeiBecTy annapar 13 3Toro cocTosHMA
MOXHO HaxaB Ha kHonky C «ctapTt/cton» (no3. 6). Mpu aTom Ha aBe cekyHapbl
BbICBEUMBaeTCA MHpopmaums (cocTosiHMe «nofdrotoBka K paboTte»),
a 3aTeM aBTOMaTUYECKN YCTaHABMMBAETCH MCXOAHbIA pexum 1 u anutens-
HOCTb 20 MUHYT: . B aTOM cocTosiHumM annapar rotoB K NpoBeeHWo
npoueaypbl NNy K yCTaHOBKE OPYrvX 3HAYEHWIA PeXnma 1 AnmTesnbHOCTW.

BbikntoyeHue annaparta

Mo okoHYaHUM NpoLedypbl MOMeCTUTe BUOPOCOHLI B 3aLLMTHBIN dyTrsp
Ona npegoxpaHeHns MembpaH OT NOBPEXAEHNS U OTCOoeaMHUTE NP HEOBXO-
OVIMOCTN MCTOYHVK MUTaHWS OT 3MEKTPOHHOro Brioka annapata. Ecriv nepen
OTCOEAVHEHUEM WCTOYHMKA MUTaHUS annapaT Haxoaurcs B COCTOSHUM
MOHWKEHHOMO 3HEPronoTpebrneHusi, TO peKoMeHOyeTCa npeaBapuTerisHO
BbIBECTU €0 U3 9TOr0 COCTOSIHUS, HaxkaB Ha kHonky C «ctapt/cton» (ro3. 6).

Mpn anuTenbHbIX NepepbiBax B MOSb30BaHUM XpaHWTE annapat yrnako-
BaHHbIM B I'IOTpe6I/ITeJ'IbCKyPO Tapy B YCNoBUAX, YKa3aHHbIX B pasgene
«YCJIOBNA SKCIUTYATAUNN, TPAHCIIOPTUPOBAHNA, XPAHEHUA A
YTUITUSALINN».
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yCcnoBus 3KCrnyATAUNU, TPAHCNOPTUPOBKN, XPAHEHUA U
YTUNN3ALUNU

Annapat npegHasHaveH Ans aKcniyaTaumm Npu TeMnepaTtype OKpyKato-
Lero Bo3ayxa nnoc (25+10) °C 1 oTHOCUTENBHOMN BMaXKHOCTU OT 45 10 80 %.

Annapat JonyckaeTcst XpaHUTb U TPaHCMOPTUPOBATL B YNakoBaHHOM BUAE
npy Temnepatype ot MuHyc 10 Ao nroc 40 °C 1 OTHOCUTENBHOMN BIAXHOCTY
He Gonee 80 %. lNMocne NepeBO3kM UMN XPaHEHUsT B XONOAHOM MOMELLIEHUM
annapar Heobx0auMO BbiAepXKaTb Nepes BKIOYEHEM B CETb MPU KOMHATHOM
Temreparype He MeHee 2-X 4acoB.

Annapat He oTHocUTCH K BbIToBbIM OTXo4aM. [Npu ytunusaumu, annapat
HeobxoamMo nepeaatb B NyHKT cbopa, nepepaboTku 1 pasMeLLeHUst OTXOOO0B
3MEKTPOHHBIX U MNEKTPUYECKMX YCTPOWCTB.

UHcpopmanums no obecneyeHnro
3MeKTPOMarHUTHon coemectumocTtu (OMC)

Annapat no OMC cooteeTcTBYeT TpeboBaHusm FOCT P 50267.0.2-2005
(M3K 60601-1-2:2001) 1 [OMKEH 3KCMyaTMpoBaTbCA B  COOTBETCTBUM
C NpuBEOEHHON B JaHHOM pasfene nHopmaumen.

NMPEOAYNPEXOEHUE. lNprumeHeHve annapaTta COBMECTHO MK BO B3a-
MMOCBSI3N C APYrMM 0DOpyoOBaHMEM He NMPELyCMOTPEHO, a EClN TaKoe WX
npUMeHeHne sBnseTca HeobxoarMbIM, TO HOpMarbHOE (PYHKLIMOHMPOBaHWE
annapara B 3TOW KOHUIrypaLmm JOIMKHO ObITb NOATBEPKAEHO UCTIBITAHUEM.

MOMEXO3OMUNCCUA. Momexosmmceust annapata COOTBETCTBYET Tpe-
boBaHusim TOCT P 51318.11-99 (CUCIIP 11-97) gna yctponcTs knacca b
rpynnbl 1, npegHasHa4YeHHbIX ON1s1 NPUMEHEHMS B NOObIX MecTax pasmeLle-
HWSI, BKIOYAst >Xurble JoMa W 34aHWs, HEMOCPEACTBEHHO MOAKMHOYEHHBIE K
pacnpenenuTensHON NEeKTPUYECKOM CETU, NUTAIOLLEN Xunble goma. Annapat
UCMONb3YET PaaYoHaCTOTHYIO SHEPIVIO TOSBKO 71 BbINOMHEHWS] BHYTPEHHNX
YHKUMIA. YPOBEHL 3MNCCUN PaaMOYaCcTOTHBIX MOMEX SBNSETCH HU3KAM U He
npvBedeT K HapyLeHUAM  (PYHKLUMOHMPOBaHMWST  pacrorioKeHHOro  BOMan
3MEKTPOHHOrO 06OPYOOBaHUS.

MOMEXOYCTOMYMBOCTb. AnnapaT yCTOMYMB K arieKTpocTatuye-
CkvM paspsgam 4 kB. Vicxogs us 3Toro norbl noMeLleHrsi, B KOTOPOM 3KC-
nnyaTMpyeTcs annapar, LOMKHbI ObiTb BbINOMHEHLI U3 AepeBa, OeToHa unn
KepaMu4ecKomn NiMTKW. ECrm nombl NOKpbITbl CUHTETUYECKUM MaTepuariom, To
OTHOCUTENbHAasi BII@QXHOCTb BO3dyXa [OMMKHa COCTaBnsATb He meHee 80 %.
[Mpy NpYMEHEHNN aHTUCTAaTUYECKNX MaTepUanoB OTHOCUTENbHAsA BNaXXHOCTb
BO34yXa [ormkHa coctaensATb He MeHee 30 %.

KayecTBO aneKkTpnyeckon 3Heprum, YpoOBHU MarHWTHOTO MOMs MPOMbILL-
MNEHHON 4acCTOTbl B 3MEKTPUYECKOM CETWU 3OaHWSA OOMMKHO COOTBETCTBOBATb
TUNWYHBIM  YCIIOBMSIM KOMMEpPYEeCKoW i BornbHMYHOM oGCTaHoBKM. Ecmn
none3oBaTento annapata TpebyeTcs HempepbiBHass pabota B YCrnoBusX
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BO3MOXHbIX MPEPbIBAHWA CETEBOTO HaMpPsPKEHUS, pekoMeHayeTcst obecne-
UYMTb NUTaHWE annaparta oT UCTOYHVKa BecrnepeboHOro NUTaHus.

Mpn akcnnyataummn annapata BONM3M OT CTaUMOHapHbIX paguonepenar-
UMKOB, Takux Kak ©OasoBble CTaHUUM paguoTenedOHHbIX CeTen (coTo-
BbIX/6eCnpOBOAHBLIX) M HA3EMHbLIX NMOABVKHBIX PAaMOCTaHUMIA, IFOBUTENBCKNX
paguoctaHumn, AM n FM paguoBellatensHbiX NnepeaaTymkoB, TENEBU3NOH-
HbIX NMepefaTynKoB, crieayeT NPoBOAWTL HabnaeHUs 3a paboTon annapara
C Uernbio NMPOBEPKU ero HopmManbHOro oyHKLMOHMpOBaHUus. Ecnn B npouecce
HabnoOeHNs BbISIBINSIETCA OTKIIOHEHWE OT HOPMarlbHOrO OYHKLUMOHUPOBAHUS,
TO, BO3MOXHO, HEOBXOOMMO MPUHSATE AOMONHUTENbHLIE MEpbl, Takue Kak
nepeopueHTNPOBKA MK NepeMeLLiEHME annapara.

CrieqyeT MMeTb B BuOy, YTO NPUMEHEHNe MOOWUMbHBLIX Paano4acTOTHBIX
CPEACTB CBS3M MOXET OKasblBaTb BO3OeNCTBME Ha annapar. PaccrosHue
MeXay MCronb3yeMbiMi MOBMIbHBIMK - pagmoTenedOoHHbIMKM - cucTeMamm
CBSI3V 1 NOObIM 371IEMEHTOM anmnapara, Bkrtovast kabenu, OormkHO ObiTb He
MEHbLLIE PEKOMEHOYEMOrO MPOCTPAHCTBEHHOIO pa3Hoca B 2,3 M.

Momexn MOryT MMeTb MecTo BGNM3WM 00OopyaoBaHUs, MapKMPOBAHHOMO

3HaKOM:
\]
((ti}))
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MHCTPYKLUUA NO NPUMEHEHUIO
NMPOTUBONOKA3AHUA K MTPUMEHEHUIO

O6wue npoTuBonokasaHus K PoHUpoBaHUIO (BUOpoaKycTUye-
CKOMYy BO3AENCTBUIO):

NENKO3 N HapyLUEHWS CBEPTbLIBAOLLMX CUCTEM KPOBY;

pasBuTbI LiepebpanbHbii aTepocknepo3 (COCya0B rOMOBHOMO
Moa3ra);

3aboneBaHusa B CTaauv AeKOMMeHcauuu (HanpumMep, AeKOMMNeH-
CUPOBaHHbLIN LIMPPO3 NeYeHn, JEKOMMEHCMPOBAHHAs cepaeyHas
HeOCTaTOYHOCTb);

aKTUBHbIV TyOEpKynes rnerkux;

anunencua ¢ YacTbiMU NpunagkamMmu;

TSDKENbIN NCUX03;

©onesHb KpoHa;

B Nnepuvog OCTPOro pasBuUTMS MHAEKLMOHHOrO 3aboneBaHus u
npw BbiCOKoW Temneparype (Bbiwe 38,5° C).

YacTHble npoTuBOnokKasaHusi kK ¢poHMpoBaHuO (BUOGpOaKycTu-
YeCcKOMy BO34eMUCTBUIO):

®doHUpOBaHNE NPOTMBOMNOKA3aHO B KOHKPETHOM o6nacTtu, HO He
WCKINIOYEHO BO3AENCTBUE B Apyrux obnactsx. Henb3s BO3aencTBoBaTh:

B 0OnacTu 3noka4yecTBeHHbIX HOBOOGpa3oBaHUM;

B obnacTun AencTBMS UMNNAHTUPOBAHHBLIX CTUMYNSATOPOB;

npu 6epemeHHocTn Grivke 10 cM OT nNnoAaa;

B obnacTtu Tpomba;

B 061aCTN BbipaXXeHHOro aTepockneposa;

B 0611acT reMaHrMomMbl MO3BOHKA;

B obnactu weun npu 3aboneBaHnsX LWNTOBUOHOW Kenesbl;

B 0OnacTu opraHoB (MOYEBOrO My3bIps, >XENTYHOro Ny3bipsi, No-
Yyek), rae HaxogsATcst KaMHU, He CNocobHbIE K CaMOCTOSITENBHO-
MY OTXOXAEHWIO;

B 0611aCT KPOBOTEYEHUS UMW NOAO3PEHUS HA HEro, UK NpK
BbICOKOM PUCKE €ro BO3HUKHOBEHWS (Hanpumep, Npu aHAOMET-
puo3e 1 MMOME MaTKu);

B 00nacTn aHeBpu3Mbl OPHOLLHO aopThbl.

®oHvpoBaHne HeobxoaMMO NPOBOAWUTL C OCTOPOXHOCTBLIO, €CIN yXKe
6bino 6onee ogHoro cnyvas uMHcynbTa. Mpu apuTmMumn cepaua n nocne
nHdapKTa Mrokapga Heob6xoAuMOo OrpaHUyUTL BO3AENCTBME Ha rPyaHON
OTAen NOo3BOHOYHKKA — He Bornee 5 MUHYT.



11

®U3NONOMMYECKUA MEXAHU3M BO3OENCTBUA

MukpoBumbpaLmsa TKaHen, Takke Kak 1 Tenno, ABNAETCS BaXXHOW U He-
3aMeHNMON cocTaBnsoLwen pusnonormyecknx 1 UMMyHHbIX NPOLLECCOB.
MukpoBubpaurma Heobxoauma Ans nMMmdoapeHaxa, BEHO3HOro OTTOKa,
ansa obecneyeHus NUTaHUS KINETOK, yOareHHbIX OT Kanummnspos, Ans
obecnevyeHns UMMYHHbIX NPOLLECCOB B YaCTU NPOABWXEHUS U KOHTaKTa
NENKOLMTOB C KINeTkamu TKaHW, AN HOPMarbHOro KOCTHOMO3rOBOIO
KpoBeTBOpeHUsl. MCTOYHMKOM MUKPOBMOpaLUM B XMBOM OpraHu3mMe
SABNSIETCA NEepuoguyvecKkoe CcokpalleHne Muoubpunn  MbILEYHbIX
KNeToK.

Mpoueccbl MeTabonmama B OpraHu3ame MpoUCXOOAT NULLb MPU KOH-
TakTHOM B3aumogewncTBum buonornyeckmx cybetaHumm (pyHoameH-
TanbHbIV 3aKOH 6nnskogencTema). s Toro 4Tobbl peakums cocTosinach
HeobX0AMMO HEemnoCpeAcTBEeHHOe COnmKeHve B3avMOOENCTBYIOLLMX
KOMMOHEHTOB 1 MX NPOCTPAHCTBEHHAs OpUeHTaUNUs OTHOCUTENbHO Opyr
gpyra. lNMoatomy Hanuyne mMmnkpoBubpaLMin KNETOK M KPYnHbIX Bronoru-
YeCKMX MOMeKyn ABMsieTCA HEOOXOAMMbIM yCrnoBUeM A5 6onbLIMHCTBA
dronorn4yeckmx u, 0COBEHHO, MMMYHOSTOTMYECKNX PeaKLnn.

MwvkpoBubpauum He TOMbKO YBENWYMBAKOT YaCTOTy KOHTaKTOB U
obecneyvnBaloT M3MEHEHNE OpUeHTaLMmM GUOKOMMNOHEHTOB B MPOCTPaH-
CTBE, HO 1 OBMneryalT UX NPOXOXAEHNE Yepe3 aHAOTENWarnbHbIe Lenu
N pasnuyHble MembpaHbl, TO €CTb YCUIIMBAKOT TPaHCMOPT BELLECTB U
KNEeTOK M3 KanunspoB B MHTEPCTULMM M 0OpaTHO M3 MHTEPCTMUUA B
BEHO3HblE U NMMdaTUIeckne Kanunnsapbel. Hannune knanaHoB B BEHO3-
HbIX M numMdatuyecknx cocygax npeBpaliaeT MukpoBubpaumio B
HanpaBlieHHOE ABWKEHNE KPOBU M NTMMQbI.

MexaHudyeckne konebaHus NpUCYTCTBYIOT B OpraHuame OGnarogaps
He TOMbKO MyNbCOBOW aKTUBHOCTU cepAua (MHpasByKoBble YaCcTOThI) 1
COCYOUCTO-MbILLEYHON aKTUBHOCTU (3BYKOBbIE YacCTOThl), HO U Gnaroaa-
pS MEexaHU4eckMM BO3OENCTBUSIM BHELIHEN cpedbl. Takum obpasom,
BUBpoOaKycTu4eckme annapartbl BO3AEWCTBYIOT Ha TKaHW €CTEeCTBEHHbIM
AN opraHuama pmsmdeckum akTopoM MUKpPOBUOpaLMK.

CHWXeHNe WHTEHCMBHOCTM MUKpOBMOpaLMA TKaHen MpuBOAUT K 3a-
MeOJIEHVIO UMMYHHBIX peakuui, yXyaleHuo numdoapeHaxa u BeHO3-
HOMY 3acCTOH), YTO B KOHEYHOM UTOre CHwXaeT UMMYHUTET M Cnocob-
HOCTb OpraHu3mMa K CaMOBOCCTaHOBMEHMUIO.

Oedunumt MnkpoBuGpaumMm MOXeT BO3HMKATbL C BO3pacTOM, Mpu Xpo-
HWYECKOW YCTarnocTu, NepeyToMIeHNN OT MHTEHCUBHBIX U ONIUTENbHbIX
Harpysok, npu TpaBMax, BOCManuTenbHbIX NpoLeccax, npyu HapyLeHun
KPOBOCHaOXeHWS OTAENOB CMMHHOIO MoO3ra, Mpu O6LEM CHMKEHUM
WHTEHCUBHOCTU COKPALLEHUS MbILLEYHbIX KIEeTOK, BO3HWMKAMOLLEro Mo
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OpYrum npu4vHam.

Bubpoakyctuyeckoe BosfencTsve annaparta «ButadoH-T» nosso-
NseT CKOMMeHCUpoBaTh AeduumMT MUKPOBUOpauuin B riokanbHon obna-
CTU OT MMWHUMANbHO [JOCTATOYHOrO YPOBHSA A0 (PMU3MONOrMYeckoro
MaKCMMyMa, KOTOpbIA onpefensieTcs Kak MHTEHCMBHOCTb MUKpPOBMOpa-
LUMA MbILLEYHON TKaHW NpY MakcMManbHOM (OU3NYECKOM HanpsiXeHun
300poBOro opraHusama. BubpoakycTudeckoe BO3AencTBME MNO3BOMSET
pobusatbesa criegyomnx apheKTOB:

1. YcuneHua HacocHOW (PyHKLUMM KaK NnMMaTnyeckmx, Tak n Be-
HO3HbIX KanunispoB U MENKUX COCyOoB, BCNEACTBME YEro ynyyllaeTcs
OpeHax TKaHewn.

2. YBenuueHus Bbixoda (POPMEHHbLIX 3NEMEHTOB KPOBM (NMMAO-
LUUTOB, 9pUTPOLUTOB U1 T.M.) N3 apTepuarbHbIX KanunsapoB B UHTEPCTU-
LN N pogoHayarnbHbIX KPOBETBOPHLIX CTBOSOBbLIX KINETOK M3 KOCTHOro
MO3ra B BEHO3HbIN CUHYC.

3. TloBbiWweHNss NPOBOAUMOCTM UHTEPCTULMIA B OTHOLLEHUWN Mepe-
MeLLleHUs1 KaTabonMTOB U METaboNNTOB U YBEMNUYEHUSA HYacTOTbl KOHTaK-
TOB BMONOIMYECKUX KOMMOHEHTOB B MHTEPCTULMUN, 3@ CHET YEro UHTEH-
CUULMPYIOTCS UMMYHHbIE N APYTUE peakuun.

4. YBenuyeHus npoHULAeMOCTN 3HAOTEeNMarnbHbIX Wwenen numda-
TUYECKUX KanunmsipoB AN KPYMHbIX nuMmdoobpasyowmx  dpakumin,
CnocobCTBYS TEM CaMbIM MOHMKEHMIO OHKOTUYECKOTO AaBIEHUS B TKAHU
N yBENMYEHUIO BbIBOAA B LIMPKYMALMIO LUTOKMHOB 1 MegmnaTopoB, obec-
neuynBarLmnx bonee ageKkBaTHbIE CUCTEMHBIE peaKkL MM opraHM3mMa.

5.  YckopeHusi unbTpaLMOHHbIX MPOLLECCOB, MPOUCXOASLUMX Ha
NopuCTbIX MembpaHax (Hanpumep, B HeppOoHax Mo4ek).

6. Bo30yxaeHuns mexaHopeLenTopoB (Tenbua MNaynHu, MevicHepa,
CBOBOAHbIX HEPBHbIX OKOHYaHWUA 1 gp.).

Bubpoakyctuyeckas Tepanus Tem addektuBHee, Yem GonbLuni ae-
PULNT MUKPOBUBPAaLNA UCTIbITLIBAKOT TKAHU. OTa 0COBEHHOCTL, a Takke
OTCYTCTBME BMeLlaTENbCTBA B TOHKME OMOXMMUYECKME MeXaHU3Mbl
perynsummM u onpeaenunu BbICOKYH0 6e30MacHOCTb, 3(eKTUBHOCTL U
LUMPOKNIA CNEKTP NPUMEHEHUSA BUBPOaKyCTUYECKON Tepanuu.
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NMPOOOIIKXUTENBbHOCTbL NEYEHUA

BblpaxeHHbI nevebHbIn achdekT B BOnbLUMHCTBE CryYaeB HacTyna-
€T B pe3ynbTaTe NpoBeAEeHUs KypCoBOro neveHus. NpogomkuTensHOCTb
Kypca neyeHus 3aBUCUT OT TSXKECTU, ANUTENbHOCTU M XapakTtepa 3abo-
neBaHus 1 konebnetcsa B npegenax OT HECKOMNBbKNX AHEN OO HECKOMBbKMX
mecsueB. [lpy nepuoguyeckoM MpuMMEHeHUW annapata nedvebHbIn
adhpeKT HakannmBaeTcs.

MpuBbIkaHNs K BUBPOaKyCTUHECKOMY BO3OEWCTBUIO C HENpepbiBHO
MEHSIIOLLIENCS 3BYKOBOW 4acToTON He 06HapyxeHo. OgHako npu HEKOTO-
pbIX XPOHUYECKMX 3abonesBaHusX, TakUX Kak rMNepToHus, ageHoMma,
rmaykoma v gpyrue, npekpaiieHne BubpoakycTM4eckon Tepanum nocne
[ocTuwkeHns neyebHoro addekta NpMMepHo vepes 2-3 mecsua NpuBo-
OWT K NOCTEeNeHHON yTpaTe OOCTMrHyTOro pesyneTarta. [Moatomy Tpeby-
eTca nnbo nepuoguyeckoe NOBTOPEHUE KypcOB BMBPOAKyCTMHECKOW
Tepanuu, nNMbo nNpoBedeHVe MoJOEPXKMBAIOLLEro rnedyeHus (npoueaypbl
npoBoasTcs 2-4 pa3a B Hegeno).

Mexay Kypcamu nevyenunsi TpaguuMoHHO AenatoT nepepsbis. MepepbiB
B BMOpOaKyCTUYECKON TepanmMu OTHOCHT K BO3OEVCTBMIO HA KOHKPETHYHO
obnacte. lMpu 3TOM B Cuny NnokanbHOro OEWCTBUS MUKpOBMOpauuu
yepepoBaHne obracten BO3AENCTBMS sBNAETCSA nepepbiBoM. [ocTa-
TOYHbIM NEPEPLIBOM CUMUTAETCA 5-7 AHEN.

OLWYLUEHUA

Bo Bpemsa npoueaypbl OwyleHs nMbo OTCYTCTBYHOT, NMMbo Habnto-
JaeTcs NpusiTHoe YyBCTBO Tenna u Bubpauun. Mpu xpoHuveckmx 3abo-
neBaHusIX MHOr4a BO3HUKAET ycureHne 6onesHeHHbIX oLlylleHuin. Hapo
OTMETUTb, YTO 060CTPEHNE MPU NEYEHUN XPOHUYECKUX GONesHel Hens-
GEeXHO M CBUOETENbCTBYET O MOMOXKUTENbHLIX W3MEHEHUsIX B Xone
GonesHn. YcuneHuss coOCTBEHHO 6OME3HEHHbIX OLUYLEHUA MOXHO
n3bexatb, ecnv o3y nevyebHoro BO3AeNCTBUSI yBENMYMBaTL NOCTEMNEH-
HO N NPUMEHSATb, ecnn TpebyeTcs, NPOTUBOBOCNANUTENbHbIE UK Bak-
TepuunaHble npenapaThbl.

CybbeKkTUBHbIE OLLYLIEHUS Pe3ynbTaTOB JIEYEHUs] HAcCTYnawT He
cpasy. MiHorga yepes HeCKomnbko AHEN, MHoraa TOMbKO Mocne OOHOoro, a
TO W HECKOJBbKMX KYPCOB JIEYEHMS.
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OBJIACTV BO3AEUCTBUA

O6nacTtu Bo3aenCcTBMSA TpaauULUOHHBI AN BUGpoakycTMyeckomn Tepa-
nMU: MeCcTHOoe BO3[eNcTBMe Ha obnacTe maTonornv, BO3OEWCTBME Ha
obnacTtb no4ek, ob6racTb NEYEHU 1 BO3AENCTBME HA pas3nNUyHble oTAenNbI
MO3BOHOYHUKA.

Bosgencteme Ha obnacTtb naTtonorv MoBbILWAET MECTHble MMMYH-
Hble peakuuu, ynydwaeT numdogpeHax M BEHO3HbIA OTTOK, Cnocob-
CTBYSl YMEHbLUEHUI0 OTeka W BblBOAY W3 TKaHEW B KPOBb MPOAYKTOB
mMeTabonuama, cnocobCcTBys afeKkBaTHOM peakuumn opraHMama Ha coCcTo-
sHMe obnactu natonorun. YctaHoBka BUOPOGOHOB OCYLLIECTBSETCS NO
crnegyroLeMy NPUHLMMY: HEMOCPEACTBEHHO PSAOM MIM BOKPYr obnactu
naronorMm Ha Hambornee poOBHYH 340POBYK YacTb Tena AN NOTHOro
npuneraxus. JledeHne Bcerga naeTt co CTOPOHbI 300POBOM YacTu Tena B
HenocpeacTBeHHOM 6nm3ocTn K naTtonormdeckomy odary. Mo mepe
YMEHbLUEHMS MATONOrM4yeckoro odara npubnuxaerca n obnactb BO3-
OencTBus.

BospgencTteme Ha obnactb no4ek yny4ywaeT nx yHKUUK No noaaep-
XKaHUIKO KUCMOTHO-LLENoYHOro 6anaHca KpoBM U ee O4MCTKe OT MPOAYK-
TOB aKTMBHOCTU MbILIEYHbIX KIMETOK, COCTaBMAKLWMX Gonee nonoBuHbI
Maccbl Tena u pacxogyrowmx okono 80 nNpoueHTOB 3HEepreTUyecKoro
noTeHumana opraHuama. Bosgerictene Ha obnacTb novek cnocobcTByeT
HOpManusauum apTepuanbHOro AaBfeHUs, YCKOPEHMKO BOCCTAHOBIEHUS
MbILLEYHbIX BOJTOKOH W, KaK crie4cTBue, MoBbIEHU0 paboTocnoco6Ho-
cTn. WNCTOYHMKOM MUKpOBMOpaUMM Onsi MoYeK SIBNSIeTCH MblLLEYHbI
CMNOW NMOYEYHOW NOXaHKM M npunerawwme Mblwlbl CNuHbL. Mo3TomMy Ha
06nacTb NoYek BO3OEeNCTBYIOT CO CTOPOHbLI CMUHbI B MPOEKLMM NOYEYHOM
NOXaHKW.

BospenctBne Ha 06nacTb MeYeHU CnocobCTBYET yNyylleHU ee
YHKUUN, MPEnsTCTBYS HAKOMSEHUIO B KPOBU TOKCMYECKUX W APYrUX
BELLECTB, MOAMEXaLlMX PasfoXeHW B MeveHU. VICTOYHMKOM MUKPO-
BUBpaumMm Onsa nevyeHu sBNAETCS TOHYC XEMYHOro nysbipd U avadpar-
Ma. lMoaTtomy B BUBpOaKyCTUYECKOWN Tepanun B OCHOBHOM BO34ENCTBYOT
Ha obnacTb XeM4HOro nysbipsi B MNPOEKLUMM Ha XMBOT U B MpOeKUun
avadparmMbl Ha rPYOHYIO KIETKY.

Bosgencteme Ha obnactb NO3BOHOYHUKA CMOCOBCTBYET YNy4LLUEHUIO
KPOBOCHaOXEHMS CMMHHOrO MO3ra, BOCCTAHOBMIEHMIO MNPOBOAMMOCTM
HEPBHbIX NyTEN, YMEHbLUEHWIO OTeKa (ecnm OH ecTb), bornee nonHomy
BOCCT@HOBIIEHWNIO SHEPreTUYECKOro NoTEeHUMana MbllleYHbIX U HEPBHbIX
KneTok, obneryeHnto BbIXO4a CTBOJSIOBbLIX KMETOK M3 KOCTHOro Mo3ra B
KPOBEHOCHOE pycno. [ns BOCCTAHOBMNEHUS MbILLL, CMIMHBLI BO34ENCTBYOT
napaeeptebpanbHo. [ns yKpenneHns MeXno3BOHOYHbLIX OUCKOB, YIyd-
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LLEHMS1 KPOBOCHAOXEHUS CMIMHHOMO M KOCTHOIO MO3ra BO34ENCTBYIOT Ha
LeHTparnbHble OTPOCTKN NO3BOHKOB.

BosgerictBre Ha 06nacTb MOYeEK, NEYEHN M NO3BOHOYHUKA NMPUMEHSI-
eTca Takke And obLllero ykpenneHwss opraHuama u npodunnakTUKm
3aboneBaHuii. Ecnn HeT npoTMBOMOKasaHWi, TO BMOPOAKyCTUYECKOE
BO34eNCcTBMe Ha obnacTb No4vek, neyeHn 1 No3BOHOYHUKA Bceraa BKIIHO-
yaeTcsa B KOMMIEKC fiedeHust. JledeHnto NoABepraeTcsi OpraHuam, a He
TomnbKo Oone3HeHHas obnacTb.

COYETAHUE C APYTUMU METOOAMMU NEYEHUA
Bnbpoakyctuyeckas Tepanusi XOpoLLIo COYeTaeTcs ¢ ApYrMMU MeTo-
namu cumsmoTepanumn 1 nekapctBeHHon Ttepanuen. [Npu aTom cregyet
y4ecTb, 4YTO BuBpoOaKkycTMdeckoe BO3dencTBMe MoBbIlWaeT 3addekTuB-
HOCTb NleKapCTBEHHOW Tepanuu, U No3TOMY A03MPOBKY NeKapCTBEHHbIX
npenapaToB uHorga TpebyeTcs ymeHbLUaTb.

NPOOOMKUTENBHOCTbL BO3OEUCTBUA U OBLLEE BPEMS
NMPOLUELQYPHI

B BMbpoakycTuyeckon Tepanuu nog npogosPKUTENbHOCTBIO BO3AEN-
CTBUS NMOHUMAIOT BPEMSA BO3AENCTBMSA Ha OAHy obnactb. Bpemsi n pe-
XMMbl BO30ENCTBUSA OblNN YyCTAHOBMEHbI AMMUPUYECKN B XOAE MHOrO-
NeTHUX MeaULMHCKUX uccrnenoBaHuii U HabnogeHun HadnHas ¢ 1994
roga. PesynbTaThl uccrnegoBaHUA UCMOMb3YOTCA BO BCEX annapartax
BNOPOaKyCTU4ECKOro BO3OENCTBUS.

PasnunyaloT MMHUMManbHOE M OOCTaTOYHOE BPEMSI BO3AEWCTBUS Ha
OaHHy0 0bracTb Npu KaXagon npouenype, a Takke KONIMYECTBO BO3AEN-
CTBUIN (CeaHCOB) B CYyTKW. 3a BpeMs Kaxaow npoueaypbl Bo3gencraune
OKa3blBAeTCS Ha Heckonbko obnactein. Bpemsi, B TeyeHne KOTOPOro
OCYLLIEeCTBNSAETCA BO3L4ENCTBME HA BCE MNpPeayCMOTPEHHble obnacTw,
Ha3blBaeTCa BpeMeHem npoueaypbl. Bpemsa npouenypbl 3aBUCUT OT
KOnm4ecTBa OOHOBPEMEHHO MCMNOJb3yeMbIX BUOPOGOHOB.
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PEXXUM U BPEMS BO3OEACTBUA HA YACTU TENA

. MuHumManbHoe OocTtaTto4yHoe
O6nacTb Bo3aencTBus
o Pexum |(HavyanbHoe) Bpems Bpems
MUKpOBUGpaumen M °
BO3OeUCTBUSA BO3OenCTBUSA
KoHeuyHoCTUN 1-4 5 MUH. 15-30 MUH.
O6nacTb MOYEBOrO My3bIpsi U NPO- 2.4 5 MUH. 10-20 MUH.
MEXHOCTU
LLleHbIR, rpyaHON oTAemnbl NO3BOHOY- 1 2 MUH. 3-10 MUH.
HUKa
MosiCHNYHBIN, KPECTLOBbIA OTAENMbI 12 2 MUH. 515 MUH.
NO3BOHOYHMKA
ObnacTi NpoeKiMM 1,2 3 MUH. 10-40 MUH.
noYyeK Ha CrnuHy
Mpoekuns o6nacTn NeYeHn n XenyHo- 1-4 2 MUH. 516 MUH.
ro Ny3bIps Ha >XWBOT
Mpoekuna 06nacTn NeYeHn n XenyHo- 1-4 2 MUH. 515 MUH.
ro Ny3bIps Ha CMuHY
O6nacTu xvBoTa 1 2 MUH. 3-10 MuH.
Mpoekuns GpoHXOB Ha rpyab 1-4 2 MUH. 5-15 MUH.
Mpoekuna ranmMopoBbIX Na3yx Ha NuLo 1,3 2 MUH. 3-10 MUH.
Ob6nacTb yxa 1,3 2 MUH. 3-10 MUH.
O6nacTb Lwewn 1 2 MUH. 3-10 MUH.
O6nacTb rnas 1 2 MUH. 3-10 MUH.

B. 14.10.2021
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