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PekoMeHaauUmMu No YCTAaHOBKE Au3eNb-reHeparopa

OgHMM M3 BaXHbIX  3TanMoB  MPOEKTUPOBAHWSA  CUCTEMbI  FAPaHTUAHOIO
aneKkTpocHabxeHns sBnseTcs BbIObOp MecTa Oyaywen akcnnyataumm Aunsenb-
reHepaTopHon yctaHoBku (OIY).

anI 3TOM AO0JTKHbI ObITb OOecneYeHbl:
e [0CTATOYHadA BEHTUNAUUNA;

e 3aWMTa arperata OT BO3AeNCTBMSA haKTOpPOB BHELLUHEN cpedbl, B TOM 4ucre
aTMOCEPHbIX OCaaKOB, YPE3MEpPHO BbLICOKUMX WM HU3KUX Temnepartyp,
NPAMbBIX COJTHEYHBIX JyYel W BO3MOXHOIO MPOHMKHOBEHUA BOAbI NpWU
BECEHHUX HaBOOHEHUAX U NaBoaKax;

e 3allMTa arperarta OT NPOHMKHOBEHMS BO3AYLLUHbIX NPUMECEN 1 B3BECEW, B TOM
yucre CTPOMTENbHOW MbifK, AbiMa, KOMOTWU, BbIXMOMHbLIX ra3oB, XMMUYECKUX
BEeLLEeCTB 1 Ap.;

o ans adhdekTuBHOro oxnaxageHuna OIY, a Takke cBoOOAHOro AOCTyna K ero
OCHOBHbIM y3rlam CBOGOAHOE NPOCTPaHCTBO BOKPYr arperata SOSMKHO ObiTb
He meHee 1 M no nepumeTpy 1 1.5 M cBepxy;

e npy MoOHTaxe LY B 3aKpbiTOM MOMELLEHUN HEOBXOAMMO MNpenyCcMOTPEeTb
cBOOOAHBIV NpOXoa ANd OOCTaBKW arperaTta kK MecTy ByayLuen akcnnyaTauuu.
B cnyyae orpaHMyYeHHOro NpoCTpaHCTBa BO3MOXHO MCMOSIb30BaHNE CbEMHbIX
(pa3bopHbIX) ABEPHLIX ONOKOB MM OKOHHLIX MPOEMOB;

e HeobxoaMmo npegycMoTpeTb orpaHun4vyeHne p[octyna noCTOPOHHUX Inuy B
nomMeLwleHmne nnm Ha TeppuTopuio, rae yCtaHoBINeH An3elb-reHepaTop;

e Mpu pasmeweHnn [OIY Ha  OTKpbITbIX  Nnowagkax  Heobxogumo
npegycmaTpuBaTth 3alUTHbIA KOXYX UMW KOHTEWHep. KoXyxu Takke MOryT
ObITb NONe3Hbl NPY BPEMEHHOW YCTaHOBKe arperata B NMOMELLEeHUM unu 3a
ero npegenavu.

MoproToBka chyHAameHTa

Bce AI'Y noctaensioTcs B cobpaHHOM Buae. Ux cunosble arperatbl (ABuratens,
reHepaTop) pPacnofnoXeHbl COOCHO M CMOHTUPOBAHbI Ha XECTKOW MeTannuyeckon
pame (CTaHuHe), aBnsaowlenca ocHoBaHvem AIY. lNMpn MOHTaXe YCTaHOBKM OHa
OOMKHa ObITb XXEeCTKO 3akpensfieHa Ha NpaBUIibHO MOArOTOBNEHHOM yHOAMEHTE.
KpenneHne npousBoaUTCA C MNOMOLLLID aHKepHbIX GONTOB 4Yepe3 YCTaHOBOYHbIE
OTBEPCTUSA OCHOBaHwUs ary.
NoeanbHbiM  (pbyHOaameHTOM — gaBnseTca xenesobetoHHaa  nogywka. OHa
obecneumBaeT KeCTKylO Onopy, npegoTBpallaeT npocedaHne arperata MU
pacnpocTtpaHeHne Bubpaumni. [OnvHa w“  wupuHa  dyHOAMeHTa  AOSKHbI
COOTBETCTBOBaTb rabapuTtHbiM pasmepam [OIY, a rnybuHa gormkHa ObITb HE MeHee
150-200 mm. [MoBepXxHOCTb 3eMnu MU nofna nog HUM AOfkHa ObiTb NpaBUMNbHO
noaroToBneHa U WUMETb CTPYKTYPY, CMOCOOHYH BbiaepxaTb BeC (yHOameHTa C
arperatoMm. [lpun yctaHoBke [AIY B MOMeELLEHNsIX HeOOXoOMMO Yy4yuThbiBaTb
TpeboBaHMs COOTBETCTBYHLUMX CTPOMTEMbHbLIX MpaBui. KOHCTpyKuuu 34aHuin
OOJSDKHBI NO3BONATH BbIAEPXKMBATL HArpy3ky, COOTBETCTBYIOLLYIO Becy pyHAAMeEHTa,
0o6opyaoBaHMs, AOMONHUTENBbHBLIX aKkCecCyapoB M MaKCMMarnbHOro 3anaca Tonnuvea.



Mpu cywecTBOBaHMM OMNACHOCTU MPOHUKHOBEHWSI BOAbI B NOMELLEHME aKCnnyaTauum
OrY (Hanpumep, nNpu yCTaHOBKEe arperata B KOTeNbHOW) nogyluka yHOaMeHTa
AOMMKHa OblTb NPUNOAHATA Ha4 yPOBHEM nona.

MuHnMusaumsa Bubpauun

Ona  MuHMMU3auum  pacnpocTpaHeHns MexaHudeckux Bubpauun npu paboTte
ABuraTtensa ausenb-reHepaTtop cHabXeH amopTudaTopamu. AMOpPTM3aTOpbl arperaTtos
Maron WM cpegHern MOLLHOCTM pacrnofioXeHbl MeXAy YCTaHOBOYHbIMU OMopamu
BUOPUPYHOLLMX Y3NOB (ABUraTenb, reHepaTop) U MeTansinyeckon pamon (CTaHUHOWM),
apnaowencs ocHosaHumem [AY. Tlpu uxX MOHTaxe MPOM3BOOAUTCHA XKECTKOoe
coefuHeHne ocHoBaHua OIY n 6eToHHOro cdyHaameHta. B amsenb-reHepaTopax
6OnbLUION MOLLHOCTW ABUraTenb M reHepaTop >KeCTKO 3aKpernneHbl Ha OCHOBaHWW, a
amopTM3aTopbl MOCTaBAATCA oTAenbHO. WX ycTaHoBKa MPOM3BOOAMTCHA MeEXay
CTaHVHOW W GeTOHHbIM yHAAMeHTOM npu MoHTaxe [AIY Ha mecte Oyayuien
akcnnyataumn. B nobom cnydvae, arperaT gomkeH ObiTb HageXHO 3akpenneH Ha
dyHOamMeHTe Ona  npedoTBpalleHus ero nepemelleHurn BO BpeMs paboTbl.
[na ymeHbLlueHns Bubpaunin Takke NnpegyCcMoTpeHbl rmbkue coeanHeHns TONUBHbIX
TpybonpoBOAOB, CUCTEMbI OTBOAA BbIXMOMHbLIX rA30B (CMMAbMOH), BbIMYCKHOMO
BO3yXOBOAa paguaTopa OXMaxAeHWs, 3NeKTPUYECKMX CUSOBbIX M YNpaBhsoLmnX
kabenen, a Takke Opyrnx BHELLIHMX BCMIOMOraTesibHbIX YCTPOMUCTB.

AHTUBMOPALNOHHbIE ariemeHTbl AINY:
1 - amopTuM3aTopsl;
2 - cunbdOoH;
3 - rnbkun Bo3gyxosog

BnyckHon Bo3gyxoBopa

Bosgyx, nocTtynawowmi B Kamepy CropaHus aBuraTtens, OOfmKeH ObiTb YMCTbIM,
CBEXMM U KaK MOXHO Oonee xonogHbiM. OBGblMHO 3TO BO34yX, HEMNOCPEL4CTBEHHO
OKpyXaloLWwmin arperaT M BcCacblBaeMblil 4epe3 YCTaHOBIMEHHbLIN Ha Asuratesne
BO3YLUHbIN dunnbTp.
OpHako B HEKOTOPbIX Cryvasx BBMAY BbICOKOM 3amblfIEHHOCTU, 3arpsa3HEHHOCTU Unu
BbICOKOW TemnepaTtypbl BO34yX BOKPYr arperata sBnseTCa HenpurogHbiM Ans
Kamepbl cropaHusi. B aTux cnydasx ycTaHaBnvBaeTCsl AOMOSTHUTENbHbIN BMYCKHOM



Bo3ayxoBod. OH ngeT OT UCTOYHMKA YMCTOro BO34yXa, HAanNpUMEpP BHELLHEN CTEHbI
34aHns, K YyCTaHOBMEHHOMY Ha ABuratene BO3AyLWHOMY unbTpy. OKcnnyataums
ArY 6e3 Bo3gywHoro unbTpa He peKoMEeHOYeTCs, TaK Kak yBenuMyMBaeTCs PUCK
NPOHMKHOBEHUS MEXaHWUYECKOW MblNK, rPsi3n U Ap. UHOPOAHbLIX NPeaMETOB BHYTPb
ABuratens arperara 4yepes Bo3gyxoBo[,.

OxnaxaeHue N BeHTUNSAUus

B npouecce pabotbl OIY sBnsieTcss MOLIHbIM UCTOYHMKOM Tenna. Ee Hambonee
TENNoBbIAENAWNMN  ANIEMEHTAMKN ABAAIOTCA ABUratenb, 3aMeKkTporeHepaTop, a
TaKkKe BbINMYCKHOW KOMMNEKTOp. OTO MOXET MPUBECTU K MOBLILLEHUIO TeMnepaTypbl B
noMeLleHUn  aKchnyaTauuMmM arperata W HeraTMBHO  CKasaTbCA Ha  ero
npou3BoanTenbHOCTU. [Na npeaoTBpalleHnst HeraTUBHbLIX NOCNEeACTBUA NOMELLLEHNE
OOIMKHO OblTb 0B0OpygoOBaHO COOTBETCTBYIOLLEN CUCTEMOW MPUTOYHO-BbITSXKHON
BEHTUNSALUUK, CNOCOOHOM OTBOAWUTL Bblaensemoe Tenno. [pu ee NpoeKkTUpoBaHUM
HeobXxoaMMO MpaBUIIbHO OPWEHTUPOBATL BO3AYLIHLIA MOTOK. Bo3gyx aomkeH
noctynaTtb B KOMHaTy CO CTOPOHbl 3fieKTporeHepaTtopa, MpOXoAnTb BAOSb
aBuratens, 3aTeM CKBO3b paguaTtop CUCTEMbl OxnaxaeHna wn B UTOre
BblOpacbIBaTbCsl BEHTUNSATOPOM 3a Mpedenbl NomeleHus vepes Bo3gyxosoq. [pwu
OTCYTCTBMM OTBOAA rOpsiyero BO3dyxa Hapyxy Oyger npoucxoauTb €ro
peunpkynaumsa, un  9PPEKTUBHOCTb CUCTEMbl OXIAXOEHUA pPEe3KO CHU3UTCS.
BnyckHoe 1 BbINyCKHOE BO34YLUHbIE OTBEPCTMA [OOSMKHbI OblTb A4OCTaTOYHOIo
pasmepa pgnsa obecnevyeHMss CBOOGOAHOrO BO3QYLUHOMO MOTOKA KaK BHYTPb
nomMeLleHunsl, Tak 1 3a ero npegenbl. Vx nnowagb OomkHa ObiTb Kak MUHUMYM B
nonTtopa pasa 6onblue nnowaagu paguatopa AIY. Ha oTBepcTusix OomkHblI BbITh
YCTAHOBIEHbI 3alnuTHble Xamno3n. OHM MoryT 6biTb  (OMKCUPOBAHHBIMK - UIN
noaswkHoiMun. lNocnegHee ocoBeHHO NPeanovTUTENbHO B panioOHax C XOMNOOHbIM
KNMMaTOM, TaK Kak MO3BOSISIET 3aKpbiBaTb Xaro3n nocrne OCTaHOBKW ABUratensa Ans
COXpaHeHWsa Ternna B MoMeleHun. ITO, B CBOK oyepedb, YCKOpPSeT 3anyck
OBuratenss u ymeHbollaeT Bpemsi Bbixoga Ha pabouun pexum. lNMpu pabote OIY B
aBTOMAaTMYECKOM peXMMe MOOBWKHbIE Kan3n [OMKHbl 6biTb 0GopyAoBaHbI
aBTOMaTUYECKMM CEpBOMNPMBOAOM, pacCYMTaHHbIM Ha HEMeOSIEHHOE OTKpbiBaHWE B
MOMEHT 3anycka asuratens. Kcratm, He cnegyeT nonaraTbCs Ha Oonbluyto cuny
BO3YLUHOMO MOTOKa OT BEHTMNATOpPA cUCTEMbl oxnaxgeHust AIY onsi oTkpbiBaHMS
NOABWXHbIX Kanwsu. Ckopee BCero, ee Ooypet HEe4O0CTaTO4HO.
PekomeHayeTtcs BblGupatb pacnonoxexve OY B nomellieHuM B COOTBETCTBUM CO
CXeMoW, NnpeacTaBnNeHHOM Ha pUcyHke. [lpu 3TOM BbIXOOAWMW W3 paguaTopa
CUCTEMbl OXNaxdeHusa BO3OyX BblOpacbhiBaeTCs HEMOCPEeOCTBEHHO HapyXy 4depes
BO3[yXOBOA, COEAWHAILWNA paguvaTtop C OTBEPCTMEM B HapyXHOW cTeHe. [ns
YMEHbLUEHNA ONWHbI BO34yXOBoAa ABuUraTenb OOSMKEH pacnosfiaratbCa Kak MOXHO
Onvxke K HapyxHom cTeHe. Ecnm BO3OyxOBOA4 CAWMWIKOM AfMHHBIN, TO 6Gonee
a(ppekTMBHBIM pelueHnem byaeT npuMeHeHue BbIHOCHOrO paguwaTopa. [Npun aTom
COMPOTUBIIEHNE BbLIXOASALWEro MOTOKa BO34yXa He LOSMKHO MpeBbllaTh BEUYUHY
OONyCTUMOro CTaTU4eCKOro JaBsneHuns BEeHTUNsATOpA.
Onsa coegouHeHua paguatopa AIY ¢ HenoaBWMXHBIM BbIMYCKHbIM BO34YyXOBOLOM
HeobXxoAMMO MCMNoNb30BaTb MOKUIN NEPEXOQHON BO3OYXOBOA, M3roTaBNMBAEMbIN 13
pe3vHbl UNW Jpyroro cxogHoro maTepuana. Ero ganvHa pgomkHa obGecneuvvBaTtb
AOCTaTOYHYH0  BMOPOM3ONALMIO M OTHOCUTENbHYIO CcBOOOAYy MepemelleHuns
reHepaTOpHOro arperara.
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Pacnonoxenune AI'Y B nomeLeHnn:
1 - BNyCKHOE BO34YyLUHOE OTBEPCTUE;
2 - BbIMyCKHOE BO34YyLLIHOE OTBEPCTME

BbixnonHasa cucrema

BbixronHas cuctema npegHasHadeHa Onsi oTBoga oTpaboTaBLUMX ra3oB B MECTO,
roe OHW He NPeaCcTaBnAlT ONAaCHOCTM U HE NPUYUHAIOT Heyao6eTB. Kpome Toro, oHa
YMEHbLUAET YpPOBEHb aKyCTMYecKoro wyma paboTatowiero gsuratensi, Ansg 4ero
pomkHa ObiTb  obopygoBaHa cooTBeTCTBYyHOWMM  rywutenem. OH  MoxeT
pacrnonaratbCsi Kak B MOMELLEHMM 3KCnyaTauumn arperaTa, Tak 1 3a ero npegenamu.
OrY ¢ 3aWMTHBIM KOXYXOM OCHaLleHbl BCTPOEHHOW BbIXNOnMHoM cuctemon. AOY B
OTKPbITOM WCMOSMIHEHMM OObIYHO MOCTaBASATCA C MPOMbILMEHHBIM [NyLWWTENEM,
BbIMYCKHbIM NaTpyokoMm un cuibdoHOM. [ns KpenneHus BbIXIIONHOW CUCTEMbI K
NOTONKY PEKOMEHOYETCsl MCMNONb30BaTb LOMNOSMHUTENbHBIA MOHTaXHbIA KOMMEKT,
coctoawmn m3 pobaBodHOro koneHa TpybonpoBoda, OMOPHbIX KPOHLITEWHOB U
rMBKUX CUITbPOHOB, ECNM NOCINEeAHMNE HE BOLLNN B CTAHAAPTHLINA KOMMJIEKT MOCTaBKM.
[lns oTBOAA BLIXMOMHbLIX ra30B 3a NpeAenbl MOMELLEHNS NPUMEHSIIOT YCTaHOBOYHbIN
KOMNIIEKT rMywmnTensd, BKMYalowWwmin B cebss CTEHHON TepMOKOMMEeHcaTop, KONeHO
TpybonpoBoga W 3alMUTHBIA BHELWHUA Ko3bipek. CTOUT, ogHaKo, 3aMeTUTb, 4TO
npsiMmble TPYyObl BbIXIIOMHON CUCTEMbI U CTEPXKHU OMOPHbLIX KPOHLITENHOB HE BXOAAT B
3aBOLCKYIO NMOCTaBKYy.
JononHuTtenbHoe CHWXeHWe YPOBHA LWyMa [OCTUraeTcs MnpuM  UCNoSfb3oBaHUN
cneumanbHOro couveTtaHust riywwutenen. Ecnu  3Toro  HedocTtaTouHO  Anis
yOOBNETBOPEHNA TpebOoBaHUIM 3akasyuka, MOMELLeHne MOXeT ObiTb 0bopydoBaHO
crneunanbHbiMKM aTtTeHraTopaMmn (pasmMepbl M KOMMOHOBKA pPacCYMTbIBAKOTCA Ha
3aBopge), a CTEHbI MOKPbIThbI 3BYKOU3OSTMPYIOLLINM MaTtepuanom.
Mpn paspaboTke BLIXIOMNHOM CUCTEMbI HEOBXOANMMO CTPOro criegosatb TpeboBaHMo
He  nMpeBbllWaTb  JONyCTUMOro  obpaTHoro  gaBneHus, YCTaHOBIIEHHOIO
npousBoaMTenemM AusenbHoro pasuratens. W3bbiToyHoe oOpaTHOe [OaBneHue
CYLLLECTBEHHO YMEHbLUAET €ro BbIXOOHY MOLLHOCTb, CPOK CNyXbbl U yBENnuunBaeT
pacxog Tonnuea. [Ana yMeHblLleHUs obpaTHOro AaBreHus BbIXMNOMNHAg cucTtema
AOMmKHa 6bITb Kak MOXXHO Bonee KOpoTkon u npsiMon. Pagmyc 3akpyrneHus nwoboro
COEONHUTENBHOIO KOoNeHa AoimkeH ObiTb kak MuHMMyM B 1.5 pasa Gonblie ero
BHYTPEHHEro amameTtpa. KOHCTPYyKUMS BbIXSIOMHOW CUCTEMbI OJIMHOW CBbiwe 3
METPOB [OMKHA YTBEPXKAAaTbCs 3aBOJOM-U3rOTOBUTENEM.
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BbixnonHasa cucrtema:
1 - rywwTens;
2 - TEepMOKOMMEHcaTop;
3 - 3aWMTHbIN KO3bIPEK;
4 - nogBecHbIe onopsbI

PekomeHpauum no BbIGOpy TOonNnmBa

PekomeHOyeMbie copma monnuea
KomnaHus F.G.Wilson pekoMeHayeT  ucnonb3oBaTb  crnefywuwume  copTta
OTeyeCcTBEHHOro ausernbHoro Tonnuea: J1-0.2-40 (neTHee, BbICLWINIA U NEPBbLIA COPT),
J1-0.2-62 (netHee, BbicwniA 1 nepBbin copT), 3-0.2 MuHyc 35 (3MMHee, BbICLLUWIA ©
nepsbii copT), 3-0.2 mMuHyc 45 (3umHee, BbicwmMin u nepBbit copT), A-0.2
(apkTnyeckoe, BbICLLIMIA 1 NepBbIn copT) B cooTBeTCcTBUM ¢ TOCT 1667-68.
3anpeuwieHHbIe copma monnuesa
KaTeropunyeckn 3sanpelieHO MWCNosfib3oBaHMe Aum3eribHoro TonnmBa mapku [OM B
cooTtBeTcTBMM ¢ [OCT 1667-68 ona ManoobopoTUCTLIX AM3ENbHbIX ABUraTenen.

PekomeHaauum no BbIGopy cMa3o4yHOro macna

Komnanma F.G.Wilson pekomeHgyeT wucnonb3oBaTb M CBOMX arperaTos
UMMOPTHbIE MUWHeparnbHble MOTOPHble Macrna, BblpabaTbiBaeMble W3BECTHbIMU
d1pMaMUn-Npon3BOANTENAMMU.

BbiGop macna no KavyecTBy 7] obnacTtu npUMeHeHusA
KadectBo 1 obnactb NpMMeHeHUa macen onpeaensdeTca B COOTBETCTBUM C ABYMS
OCHOBHbIMW  MeXAyHapoAHbiMK  cuctemamu  knaccudpukaumn APl CCMC.
B cooteBetcTtBUM € cuctemon knaccudmkauum APl nepBasi OykBa 0603Ha4eHuMs
onpegensiet obnacTtb NnpumMeHeHnsa macna: S — ansa 6eH3nHoBbIX asuratenen, C —
ana gusenbHblX. BTopas GykBa oTpakaeT cTeneHb ero ynydweHus nocpenctBoMm
OOononHuTenbHbIX 0ob6aBok (npucadok). Hanpumep, ons AM3enbHbIX ABUratenemn
BHYTPEHHEro cropaHus knaccudukaums macen MoxeT ObiTb cnegytowen: CA, CB,
CC, CD, CD-11, CE " CF-4.
Kateropum CA, CB, CC sansawTca caMbiMWU HU3KOKAYECTBEHHLIMA U He
pekomMeHaytTCa K ncnonb3osaxuto. Lindpa 11 o3HavaeT, 4To Macno npegHasHa4yeHo
ONA  OBYXTaKTHbIX Au3enen, a uudppa 4 — 4YTO Macrno npegHasHavyeHo pAns
YeTbIpeXTaKTHbIX avsenen.
[Oeurarenu Perkins, NCcnosib3yemble B ary F.G.Wilson, ABNAIOTCS
YyeTblpexTaKTHbIMU. NS HUX PEeKOMEHAYEMbIMU MOTOPHbLIMW Macnamu SBNSAKTCS
CD, CE n CF-4 (no Knaccudukaumm API).



HeobxogmMmo Takke MMeTb B BuMAy, 4TO B knaccudbukaumm APl ogHO M To Xe
MOTOPHOE Macno MOXeT ObITb ABOMHOIO Ha3Ha4YeHUs1 — Kak anst 6eH3NHOBLIX, TaK U
Ona  Ou3enbHbIX ABUratenen BHYTPeHHero cropaHuda (Hanpumep, APl SG/CD).
B cootBeTctBMM € cuctemon knaccudukauum CCMC gna OFY F.G.Wilson ¢
asuratenamun Perkins pekomeHaytoTcss moTopHele macna CCMC D-5 n CCMC D-4
ansa ausenen 6e3 TypboHagaysa un ¢ TypboHagayBoM. bonee ka4eCTBEHHbIM COPTOM
cuntaetcsa CCMC D-5.

Bbi6op macna no BA3KOCTU
OpyrMm BaXHbIM MOKasaTenemMm MOTOPHOrO Macna SBnseTcs ero BSA3KOCTb. B
COOTBETCTBMM C MEXOYHAPOOHOW Knaccuukaumein MOTOPHbIX Macen no BSA3KOCTU

SAE ObiBalOT cnegywowme ero BUAbI:
Ce30HHble:
SAE OW — 3umHee gns TemnepaTypbl okpyxawwero Bosgyxa -30 ... 00C;
SAE20, SAE30, SAE40 — neTHme c onpegeneHHbIMA TeMnepaTypHbIMM
JuanasoHamu.

BCECe30HHbIe:
SAE SW20, SAE 10W30, SAE 15W40, SAE 20W50 — anda kpyrrnorogu4Horo
NCMonb3oBaHUS.

MHdopMaLmio, conepallyocs B 3ToN ny6aMKaLMmM, MOXHO CYMTaTb KOHDUAEHLMANBHON.

MaTepmanbl n CI'IeLI,MqJMKaLLMM MOTYT U3MEHATLCA 6e3 npenBapuUTebHOro yBeaoMneHus.



