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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: - B nepefaye CcTyaeHTaMm obbéMa 3HaHUIM O nepefade TennoTbl U Macchl

- 00y4YeHWMo CTyOEeHTOB KBanMMUUMPOBAHHO MNPOBOAMTL pacyeTbl 3af4ad  KOHBEKTMBHOIO TenynoobmeHa,
TennoobmeHa npu pasoBbIX U XMMUYECKUX NPEBPALLEHMSAX;

- B MCMOMb30BaHWM  (PaKTUYECKOro  Hay4yHO-TEXHMYECKOro MaTepuana Kypca And  He npepbiBHOW
MMPOBO33PEHYECKON N METOLOSTOMMYECKON NOArOTOBKN CTYAEHTOB.

1.2 3apgavum gUCLUMUNIIUHBI:

lMpuobpeTeHne U1 TBOpPYECKOE YCBOEHME CTyAeHTaMu BOMPOCOB TennoobmeHa npu asoBbIX U XUMUYECKUX
npeBpaLLeHnsaX:

- TennoobmeH npu KoHAeHcauun napa;

- TennoobmeH Nnpu KUNEeHUn XXNaKocTen U pacTBOPOB;

- Tenno- n MaccoobmeH B ABYXKOMMOHEHTHbIX Cpeaax.

1.3 TpeboBaHMA K npegBapuUTeNbHOW NOArOTOBKE OOy4alroLerocs:

I"Ipe/J,BapMTeanaﬂ noarotToBka npepnonaraet co3gaHne OCHOBbLI And dDOpMVIpOBaHI/IFl KOMMETEHL MM, YKa3aHHbIX
B M. 2, npn n3yveHnn AncunninH:

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-4.1: ToToB Kk 06ecneyeHU0 6ecnepebonHON pPaboThbl, NPaBUIILHON 3KCNyaTauumn, peMOHTa U
MoAepHU3aLMm TENJIOMacCcoOOMeHHbIX YCTaHOBOK

3HaTb: COBpPeMeHHble N NepcrnekTuBHble NyTn onNTUMMU3alnn U COBEpPLUEHCTBOBAHUA TeNnnoTexXHUYEeCKNUX npoueccoB U
annaparoB;, MeToAdbl CO30aHNUA W aHanusa Mogernen, no3BONALLNX NnporHos3nposaTb MNpoTeKaHue npoueccoB
TENIOMacooobMeHa B TEMNOTEXHUYECKMX annaparax

YmeTb: BbI6VIpaTb onTMaribHble KOHCTPYKUMN N PEXUMHbIE NapamMeTpbl TEeNnJIOTEXHUYECKUX annapatoB; MNPpUHUMAaTb
pewieHna B obnactu Tenno3HepreTukn, TEeNnNOTEeXHUKM WU TennoTexHosnormm ¢ y4eTom 3HepropecprOCGepe>KeH|/|ﬂ;
onpepnendatb onTtuMalibHble NMpon3BOACTBEHHO-TEXHOJTIOTMYECKNE PEXUMbI pa6OTbI TENIOMacCOOOMEHHbIX annapartoB.

Bnapetb: npuHUMnamMmmn paunoHanbHOro ynpasneHuna TenyioTeEXHN4YeCKMMU npoueccamum




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTta
=
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 go CP
Yy4€OHbIX 3aHATUN %&% TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)
Pasgen 1. TennooOMeH nMpu KWAMEHUM XKWOKOCTU B
6onbLlloM obbeme
Tema 1. OCHOBHble MNOHATUA W onpeaeneHuss npu
KAMNEHUN XMOKOCTM B OonbloM obbeMe: pexunmbl
KUMNEeHUs; anarpamMmmbl KUMNeHus:; napameTpbl,
XapaKTepuaytoLLme KUMeHNeE. 0,5 0,5 5

Tema 2. KvneHne Ha nOrPyXeHHbIX MOBEPXHOCTSX:
KMNeHWe Ha OAMHOYHbBIX Tpybax; nykax Tpyb; nopucCTbIX
noBepxHocTAX. MexaHu3m npouecca TennoobmeHa npu
Ny3bIPbKOBOM KMUMeHUn xuakoctn. CTpykTypa noToka npu
Nny3bIpbKOBOM  KUMEHUN XWUOKOCTM B  HeOorpaHM4eHHOM 05 05 5
obbeme. Tennootgaya npuM  My3bIPbKOBOM  KUMEHMU ' '
XKMOKOCTU B YCNOBUAX CBOOOAHOMO ABUXKEHNS

Tema 3. KpuTudeckume Tennosble MOTOKM MPU KUMEHWUN B
bonbwom obbeme: rmgpogMHamudeckas Mogenb Kpuauca
KUNEHMs,  pacyeTHble  3aBucMMOCTU.  KpuTuueckue
TENnoBbIe Harpy3ku Npu KUneHun B 6onbLIOM 06beMe 0,5 0,5 5

Pasgen 2. TennoobmeH Npv KUNEHUN XUOKOCTU B Tpybax
N KaHanax

Tema 4. OcHoBHble napameTpbl ABYXda3HOro noToka npu
KANEHWM B KaHanax: NpUBELEHHbIE CKOPOCTWU, CKOPOCTb
UMpKYnauuM,  mMaccoBoe, OOBbLEMHOE U UCTUHHOE
napocogepaHus aByxdasHoro rnoToka. 0,5 0,5 9]

Tema 5. Pexumbl TeyeHns AByxdasHOro  MOTOKa
pacTBOpPOB U TennoobmeH B HUX: oaHOGa3Has XMOKOCTb;
ny3blpbKOBOE KWUMEHWE, MEHHOE KurneHue, OUCMEePCHO-
KOMbLIEBOE KUMEHUE; PEXUM YXYALWEHHOW TennooTaauu, 05 05 5
pacyeTHble YpaBHEHUSI TEMMOOTAAYN.

Tema 6. KnneHne Hucxogswero rnotoka B BepTUKalbHbIX
Tpybax: pexuMmbl KUMEHWUsl; OCHOBHble napameTpbl
OByxdasHoro NnoToKa; ypaBHeHusi TennooTgayu.
CTpykTypa pAByx(asHOro notoka W TennoodbmeH npwu
KUMEHN O KMOKOCTM BHYTPU Tpy6 npu  BOCXoAsLLEM 0,5 0,5 5
TeYeHUn noToka.




Tema 7. Kpusucbl KUMNEHWSI XMOKOCTM B TpyOax: BuAbl
KPM3NCOB M YCMOBWUS WX BO3HUKHOBEHMS. CTpyKTypa
OByxpas3HOro nmnoToka W  TenrnoobMeH nMpu  KUMEHWU
XWOKOCTU BHYTPU TpyG npu rpaBUTALUOHHOM TedeHUMn
noToka

Pazgen 3. KoHaoeHcaumsa napora3oBblx cMecen

0,5

0,5

Tema 8. TepMuyeckme COMNPOTUBIEHUSI NMPU KOHAEHcauum
naporasoBbIx cMmecen: AuddysnoHHoe, Ga3oBoe w
NIeHKn KOHAeHcarTa. OcCHOBHbIE MOMNOXEHUS.
TennoobmeH npu MNreHOYHOM KOHZEeHcaumm
HENOABWXHOro napa.

Tema 9. KoHageHcauuss Ha BepTMKanbHOW MOBEPXHOCTU:
PEXUMbl TEYEHUS KOHAEHCATHOW MMEeHKM W pacyeTHble
ypaBHeHusi ans 3TUX peXnMoB. PacyeTHble
KpuTepuanbHble U napamMeTpuyeckMe YypaBHeHWUs Ans
KoadbdbuumeHTa TennooTaauu.

0,5

0,5

Tema 10. KoHgeHcaumsi Ha TrOpU3OHTamnbHbIX Tpybax:
OOMHOYHbIE  TpyObl M nyykm  TpyD;  pacyeTHble
3aBUCMMOCTM. OundpysmoHHoe TepMudeckoe
conpoTuBneHne. TennooTgada npu KOHAEeHcauuu napa
Ha My4Kax ropusoHTanbHbIX TPYO.

0,5

0,5

Tema 11. KanenbHasi KOHOEeHcauus: ycrnoBusi
BO3HUKHOBEHWSI; OCHOBHblE MapameTpbl TEM000MeH3;
pacyeTHble ypaBHeHWdA. TennooTgaya npu  KanenbHOM
KOHAeHcaumn napa.

0,5

0,5

Tema 12. TennooOMeH Mpu NNEHOYHOM KOHAEeHcauuu
napa BHyTpUM  TpyD: peXuMbl  TeYEHUS  MIIEHKM
KOHOEeHcaTa; ypaBHeHus TennooTtaadn. CnyTHoe TedeHue
N NPOTUBOTOK B BEpPTUKamnbHbIX Tpybax. Pexumbl TeyeHus
NapoXXMAKOCTHON CMECU B TOPU30OHTalbHBLIX TpyOax

0,5

0,5

UTtoro B cemecTpe (Ha kypce ans 3A0)

0,5

0,5

KoHcynbTauuy 1 npoMexytovHas aTrectaums (3ayer)

56

0,25

Bcero koHTakTHasa pabora n CP no gucuunnuHe

12,25

56

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MNoka3aTenn oueHUBaHUA

OBYYEHUA

Koo komneTteHuun

lMokasaTenu oueHnBaHUA pes3ynbTaTtoB 06yquvm




MK-4.1

COBEpLUEHCTBOBAHMSA
co3gaHMa WM aHanmM3a MoJenewn,
CnocobeH

BbI6VIpaTb onTnMalibHble

TENMOTEXHUKU U TEMnOTEXHOMOormm
TennoMaccoobMeHHbIX annapaToB.
JdemoHcTpupyeT  HaBblkM
npoueccamm

Vwveet npeacrtaslieHne O COBPEMEHHbIX U NEepPCneKTUBHbIX NyTAX onTuMmsaununm u
TeNnnNOoTexXHNn4YeCKnx
NOo3BONIAOLLNX
npoueccos TennomacooobmMeHa B TENNOTEXHUYECKNX annaparax
KOHCTpyKUUn U
TennoTexHN4eCKnxXx annapatoB; MPUHMMATb peLlleHna B obnactun TENJIO3HEPreTuKku,

onpegenAatTb ontuMalibHble NPOun3BOACTBEHHO-TEXHONIOMMYECKNE pPEXUMbI

paunoHaribHOro

meToOax
npoTekaHue

MpoLEeCccoB ¥  annaparos;
MpOrHo3npoBaTh
peX1MMHble napameTpsbl

3HepropecypcocbepexeHus;
paboThbl

y4yeToMm

ynpaBneHusa TennoTeXHN4EeCKUMH

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHuBaHnA

Kputepum oueHnBaHms ccpopMUpOBaAHHOCTU KOMMNETEHLMI

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

3a4yTteHo

MonHbIR, ncyepnbiBaOWNN  OTBET, $SBHO
OEeMOHCTpUpYoLWMIn  rnybokoe noHMMaHue
npeamMeTa W LUMPOKYD  3pyauumio B
oueHuBaemon  obnactu.  Kputuueckun,
OpUMMHanbHbIM  NoAxon K MaTepuany.
3agava pelueHa BepHO

Obyuvalowmiics OEeMOHCTPUMpPYET [OCTaTO4HOE
NMOHMMaHWe  YCINOBUSA  3ajayu,  BrnageHue
HaBblkamMy ero aHanusa, Bblbopa copmyn Ans
ee peLueHus, 3HaHue pasmepHocTewn
uanyeckunx BENUYNH. HonyckaeT
He3HauYUTEmNbHbIE MOrpeLIHOCTU
npunpyMeHeHNM MaTeMaTUyecKkoro amnnapaTa
ANs  peanu3auuyM nNnaHa pelleHus  3agayu
Monyynn npaBunbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero nHTepnpeTaumnen.

He 3auTteHo

Ob6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHS  3HAHMS  AMCLUMMNMHBI,  MJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX WU
onpeaeneHnsix, Noxo 3HakoM C OCHOBHOW
nuTepaTtypown, dornyckaeT npu OTBeTe Ha
3ayeTe CyLIeCTBEHHble OWnbku U He

MOXeT  yCTpaHUTb WX  fAaxe  noj
PYKOBOACTBOM nNpenopaeatens. 3agada
He pelueHa.

OO6yuvalowmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MfaH ee peLUeHus,
BblbpaTbh (poOpMyrbl U MAOXO OPUEHTUMPYETCS B
HU3NYECKNX BENMYMHaXx, He Brnageet
MaTeMaTnyeckuM annapaTtom. [peacraeneHue
Yy>KoW paboTbl, OTKa3 OT BbIMNONIHEHMS 3a4aHuUs

6.3 TunoBble KOHTPOJbHbIE 3aA4aHUA n/vunu nHble MaTepuanbl, UCnonb3yeMblie A5 OLeHKU pe3ynibTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Kypc 2
1 Kputnyeckue tennosble Harpy3ku npu kuneHum B 6onbiom obbeme.
2
OcHoBHble napameTpbl ABYX(asHOro noToka.

3 Pexumbl TeueHns agnabatHoro AByxcasHoro noToka: ropu3oHTanbHOe, BEpPTUKanbHOE U HUCXOAsLLee
TeyeHue.

4 Pexxnmbl Te4eHus 1 TennooTaadya npu KUNEHMM BOCXoasLLero AByxdasHoro notoka B oborpesaemom
BepTuKanbHon Tpybe. YpasHeHue H.[. CTiowmnHa

5 PexxnmMbl Te4eHns HucxogsLero AByxdasHoro notoka B oborpesaemMon BepTukansHon Tpybe. MexaHuambl
nepegayu TennoTbl B 3aBUCMMOCTU OT PEXUMOB TEYEHMS.

6 OcHOBHbIE KpUTEPUU NOAOOUS onpefensioLmne TENNOOTAaYYy K UCNapSIOLLEACs XXUOKOCTU B YCIOBUSAX
rpaBUTALMOHHOIO TEYEHMS.

7 Buabl koHgeHcauun. Tepmmnyeckne cConpoTUBNEHUSA NP KOHOEHcaLMK.

8 KoHaeHcaunsa Ha BepTUKanbHOW NOBEPXHOCTU MPU NTaMUHAPHOM TEYEHUM NIeHKN. PacdeTHble
KpuUTEpuasnbHble N NapameTpuyeckne ypaBHeHNsa Anga koadduumeHTa TennooTaaqun.

9 BonHoBoWM pexum Te4eHnsa KoHOeHCaTHOW NneHkn. Ero BnnsiHue Ha TennooTtaavyy.

10 KoHaeHcaunsa Ha BepTUKarbHOW NOBEPXHOCTU Mpu TypOyneHTHOM TeueHun nneHkn. PacyeTHble
KputepuanbHble 1 NapameTpuyeckue ypaBHeHUs aAng koadduumeHTa TennooTaayn.

11 OnddysmoHHoe TepMmyeckoe conpoTuBneHue.

12 TennooTtgaya Npu KOHAEHCAUUM Napa Ha ropu3oHTanbHow Tpyobe.

13 TennooTtgaya Npu KOHAEHCAUUM Napa Ha Nydkax ropu3oHTanbHbIX Tpyo.

14 Mpouecc koHaeHcauuu napa B Tpy6ax. CnyTHOe TeyeHne 1 NPOTUBOTOK B BEPTUKATbHbIX Tpybax. Pexumel
TeYeHMs NAPOXKMAKOCTHOM CMECHK B FOPU3OHTaNbHbLIX Tpybax

15 TennooTgava npu KOHAEHCaUUK napa B Tpybax.




16 TennooTgaya npu KanenbHOW KOHAEHcaLmMmM napa.

17 Ouarpammbl kuneHus: a-q; q-AT; g-TcT.

18 JlokanbHble XapakTepUCTUKM NpoLecca napoodpas3oBaHns B 60NbLLOM 00beMe.

19 ﬂ,l/ldl)(bepEHLWIaﬂbele YpaBHEHUA, OonncbiBaroLlmne npouecc TennoobmeHa npu Ny3blPpbKOBOM KMNEHUN.

20 O6o6LatLme ypaBHeHUst TennoobmeHa npu Ny3bipbKOBOM KuneHun B 6ombLuom obbeme. OCHOBHbIE
Kputepumn nogobus.

21 PacyeTHble ypaBHEHUSI TEMMOOTAAYN NPU KUMEHUM XKMOKOCTU B GorbLIOM 0Gbeme

22 TennooTtgayva Npu KUNEHUM Ha NOPUCTLIX NOBEPXHOCTSX.

23 TennooTtaaya Npuv KMNEHUW Ha nyykax Tpyo.

24 TennooTtgaya npu kMNeHun Ha pedpuctbix Tpybax

6.3.2 TunoBble TecToBble 3a4aHUA
He npegycmoTpeHo

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHLbIE 3aA4aHuA (3agayu, Kenchbl)

PaccuntaTh koadbpuUMEHT TennooThayn npu KOHOEHCauun HemnoABMXKHOMO HacCbILWEHHOro napa npu aBrneHuu
3+10-5 Na Ha BepTukanbHoOW CTeHKe, AnnHon 3 M 1 Temneparypown 80 0C.
a =[p2+A3+g r/(u+H+At)]1/4 =[9722+0,673+9,81x2159000/(355+10-6+3:55)]1/4= 4187 B1/(M2:K)

Hantn koadpmumeHT TennooTaaynm npu KUNEeHUM BOAbl Ha TpyOke wucnaputens C MMAOTHOCTbIO TEMOBOro
notoka q = 2 kBT/M2, ecnu Boga HaxoguTcs Mpu TemnepaType HacbiweHust ¢ aaenennem 3+10-5 lMa. HapyxHbin
anameTp Tpyoku 33 Mm

a=3,0-90,7+p0,15 = 3,0:20000,7+30,15 = 724 B1/(M2+K)

6.4 MeToguueckue maTtepuansl, onpegensiiowme npouenypbl oleHUBaHUA pe3ynbTaToB 00yYeHUs
6.4.1 YcnoBusa aonycka oby4aroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKaaeMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUpPOBaHO foKanbHbIM HopMmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmMm No AUCLUUNIINHe

NHas

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHme

6.4.3 OcobGeHHOCTM NpOBeAEeHUs NPOMEKYTOYHOM aTTeCTaLumn No AUCLUNIIUHE

Bpemsi Ha nogrotoBky 40 MVH, B 3TO BpeMsi BXOAWUT MOArOTOBKA OTBETA HA TEOPEeTMYEeCcKMe BOMPOCH! M peLleHne
3agauu.
B TeueHne cemecTpa BbINOMHAETCA KOHTPONbHas paboTa

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTtenbcTBO | Nog nagaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.A. Cycnos TennoobmeHHoe M-BO Hayku 1 BbICLLETO http://nizrp.narod.ru/
obopyaoBaHne aTtoMHbIX WU | obpasosaHus PO, C.- metod/kpte/1614867
TENNoBbIX 3NEKTPOCTaHUWI. | MeTepb. roc. yH-T NPOM. 408.pdf
Y. 1.: yueb. nocobue TEXHOIOMMI 1 An3ariHa, 2021
BbiCLU. LK. TEXHOMOMMN 1
aHepreTuku. - CaHkT-
MeTtepbypr : BT
cneryntn
B.A. Cycrios TennomaccoodbmeH  [TekcT]. M-Bo obpasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHOe nocobune Hayku PO, BLUTS 2016 od.ru/metod/kpte/19.
cneryntg. — Che.: pdf
BWTS CNerymTa
B.A. Cycrios TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus 1 http://www.nizrp.nar
Y.2.: yuebHoe nocobue Hayku PO, BLUTO 2017 od.ru/metod/kpte/20.
cneryntg. — Che.: pdf
BWT3 Crnerynta

7.1.2 JononHuTenbHasa yyebHasa nutepartypa




B.A. Cycnos

TennoobmeHHoe M-BO Hayku 1 BbiCLLErO http://nizrp.narod.ru/
obopyaoBaHne aTtoMHbIX U | o6pasosaHus PP, C.- metod/kpte/1638460
TENNOBbIX 3MNEKTPOCTaHUWIA. | [MeTepb. roc. yH-T NPOM. 400.pdf

Y. 2: y4yeb. nocobue TEeXHOMNOrnn U An3anHa, 2021

BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3

cneryntg
AH. WeaHo, B.H.|[Tennoo6meHHoe M-Bo 06pa3oBaHus 1 http://www.nizrp.nar
Benoycos, C.H. [oGopyaoBaHue Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTui [TekcT]: cnerynTa. - Cre.: pdf
yyebHoe nocobue BLUTS Creryrrta

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U UHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

7.3 MNMepeyveHb NMLEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NnporpaMmMHoro obecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

7.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMON ANA OCYLUECTBNEHUSA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Aocka
JlekunoHHas ¥ A pyA 4 P A
ayautopus

YuebHas ayautopus

MynbTumeauiitHoe oGopyaoBaHue, cnelmanuampoBaHHas Meberb, gocka




