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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:
MpeaBaputenbHas NoaroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NPY U3Y4YEHUN OUCUUNIINH;

MaTtemaTnyeckoe mMoaenmpoBaHue paboynx NpoLeccoB B TENOSHEPreTUHECKUX YCTaHOBKax

MpoGnembl 3Hepro- U pecypcocbepexeHnss B TEMNOIHEpPreTMKe W OCHOBHbIE HaMpaBreHus pasBUTUA
TENO3HEPreTUKN

TennomaccoobMeHHble npoLueccChbl CyLKN N CylnibHble YCTaHOBKU

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-4.1: FoToB Kk 06ecnevyeHnto 6ecnepebonHON PaboTbl, NPaBUNIbHOM 3KCNJlyaTaLuuu, peMOHTa U
MoAepHU3auun TenoMaccoOOMEeHHbIX YCTaHOBOK

3HaTtb: COBpPEMEHHbIE U NEepCneKTuBHble NMyTKU onTuMu3aumm n COBEpLUEHCTBOBaAHUA TENNOTEXHUYECKUX Mnpoueccos U
annaparoB, MeToAdbl CO30aHNUA W aHanusa Mogernen, no3BONSAOLLNX NporHo3npoBaTb MpoTEKaHue npoueccoB
TENNIOMacooobMeHa B TEMMOTEXHUYECKNX annaparax

Ymetb: BbI6MpaTb onTMaribHble KOHCTPYKUMN WU pPEeEXUMHbIE NapaMeTpbl TenJIOTEXHUYECKUX annapatoB; MNpUHUMaTb
peweHna B obnactu TEMNNO3HEePreTnukn, TEMNOTEXHUKM WU TEenynoTexHosIormn C y4YeTom 3Hepropecyp0006epe>+<eHV|ﬂ;
onpepenAatb onTuMalibHble NMPpon3BOACTBEHHO-TEXHONTOMIMYECKNE pPEXUMbI pa6OTbI TENIOMacCoOOMeEHHbIX annapaToB.

BnapeTb: npuHUMnamMmn paunoHanbHOro ynpasneHuna TenyioTexHn4eCckKnmu 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. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Koo komneTteHumn

MokasaTenu oLeHUBaHUsi pe3ynbTaToB O0y4YeHus!

MK-4.1

NmeeT npeactaernieHne O COBPEMEHHbIX W NepCnekTUBHbIX MNyTAX onTumMunsaunn u
COBepLUEeHCTBOBAHNA  TENnrioTeXHN4YeCKnx npoueccoB W  annapaTtos, MeToaax
co3faHua M aHanu3a Mogernen, Mo3BONSHLWNX nporHos3npoesaTtb nNpoTeKkaHne




CnocobeH BbIOMpaTb onTUMarnbHbIE

TENMOTEXHUKU U TEnnoTEeXHONormm
TEennoMaccoobMeHHbIX annapaTos.
[eMoHCTpupyeT  HaBbIKK
npoueccamm

npoteccos TennomacooobmMeHa B TENNOTEXHUYECKNX annaparax
KOHCTPpYyKUMMN 1"
TennoTexHn4eCcknx annapartoB; MpUHMMaTb pelleHnAa B obnactn TENJIO3HEPreTuKu,
onpenendtb onTuMalnbHble MNMPON3BOACTBEHHO-TEXHOJIOTMYECKNE PEXUMBI

paunoHarnbHoOro

pPeXnMHbie NMapamMeTpbl

3HepropecypcocbepexeHuns;
paboTbl

y4yeToM

ynpasneHuna TennoTeXHN4eCKUMn

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi cCHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

3a4yTteHo

MonHbIN, ncdepnbiBaOWNN  OTBET, SBHO
OeMOHCTpupyoLWmMn rnybokoe noHMMaHue
npeamMeTa W LIMPOKYID  SpyauuMio B
oueHuBaemon  obnactu.  Kputuueckun,
OpUMMHanbHbIM  NoAxod K MmaTepuany.
3agava pelueHa BepHO

OOGyuvatolminca  OeMOHCTpUpyeT [ocTaTtouHoe
noHMMaHWe  ycnoBusi  3ajadn,  BriageHue
HaBblkamMy ero aHanusa, Bblbopa copmyn Ans
ee peLueHuns, 3HaHue pasmepHocTewn
duanyeckunx BENUYNH. HonyckaeT
He3HauuTernbHble MOrpeLIHoCTU
npunpYMeHeHNM MaTeMaTUyecKoro annapaTa
Ana  peanu3auuu nnaHa pelleHus  3agayu
Monyyun npaBWnbHLIA OTBET, HO MCMbITbIBAET
3aTpyAHEHWA C ero nHTepnpeTaumnen.

He 3a4teHo

O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHMSA  AMCLUMMNNWHBI,  MNJIOXO
OPWEHTUPYETCSH B OCHOBHbLIX MOHSTUAX W
onpegeneHunsx, nroxo 3HaKOM C OCHOBHOW
nuTepaTtypown, JonyckaeT npu OTBETE Ha
3a4yeTe CyLleCTBEHHble OWubkn u©n He

O6yyvalommnca He MOXeT npoaHanuM3npoBaTb
yCcrnoBue 3afjayu, HaMeTWTb MMaH ee peLUeHus,
BblOpaTh hopMynbl U NMOXO OpPUEHTUPYeTCH B
dmanyecknx BENMYMHaXx, He Bnageet
maTtematnyeckum annapatom. [NpeacTtaBneHve

MOXEeT  yCTpaHuTb WX  Oaxe  nopg M
Yy)xoi paboTbl, 0TKa3 OT BbINOMHEHWS 3aaHNs

PYKOBOACTBOM Mpenofasatens. 3agjava

He pelleHa.

5.3 TunoBble KOHTPOSbHbLIe 3a4aHUA U/UNKN UHbIe MaTepuanbl, UCMONb3yeMbie ANS OLIeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPONbHLIE BONPOCHI

Ne n/n DopMynNnpoBKN BONPOCOB
Kypc 2
1 Kputnyeckue tennosble Harpy3ku npu kuneHum B 6onbLiom obbeme.
2
OcHOBHble NapameTpbl ABYX(a3HOro noToka.
3 Pexxumbl TeueHns agnabatHoro AByxca3Horo notoka: ropu3oHTanbHoOe, BepTMKanbHOE U HUCXoasLLee
TeyeHue.
4 PexxnmMbl Te4eHus 1 TennooTaadya npy KUNeHMM BoCXogsLLero AByxdasHoro notoka B oborpesaemom
BepTuKanbHou Tpybe. YpaBHeHue H.I'. CTiowmHa
5 Pexumbl Te4eHns Hucxoasilero AByxdasHoro notoka B oborpeBaemon BepTukansHom Tpybe. MexaHuambl

nepeaayun TennoTbl B 3@aBUCUMOCTU OT PEXNMOB TEHEHUA.

OcHOBHbIE KpUTEPUM NOZ0OMS onpeaensiowme TennooTaady K Mcnapsiowencs XXnaKocTu B YCrioBusiX
rpaBUTaLMOHHOIO TEYEHUS.

Buabl koHOeHCauuu. TepMMHeCKMe conpoTueiieHna npu KoHgeHcauun.

KputepuanbHble U napamMmeTpudeckne ypaBHeHUA ana KOSd)(*)I/ILI,I/IeHTa Tennootaayn.

6
7
8 KongeHcaums Ha BepTVIKaJ'IbHOﬁ NOBEPXHOCTU Npn NaMmnHapHOM TeYEeHUN NNEHKN. PacueTHble
9

BonHoBon pexnm TeveHnqa KOHOEeHcaTHoM nneHkn. Ero BnvsHme Ha Tennootaady.

KoHgeHcaumsa Ha BepTKanbHOW NOBEPXHOCTU NpY TypOYNeHTHOM TeYeHUM NieHKW. PacyeTHble
KpUTepuanbsHble U NapameTpuyeckue ypaBHeHus1 Ans koadduumeHTa TennooThaum.

11 OnddysnoHHOe TepMmnyecKkoe ConpoTUBNEHNE.

12 TennooTtgaya npu KOHAEHCAUUM Napa Ha ropu3oHTanbHow Tpybe.

13 TennooTtgaya Npu KOHAEHCALUM Napa Ha NMyykax ropu3oHTarnbHbIX Tpyo.

Mpouecc koHAeHcaummn napa B Tpybax. CnyTHOe TeyeHue 1 NPOTUBOTOK B BEPTUKANbHbIX Tpybax. Pexunmel
TEYEHUsI NAaPOXNOKOCTHOW CMECU B rOPU30OHTarnbHbIX TpyGax

15 TennooTgava npu KOHAEHCaUMK napa B Tpybax.

TennooTgada npu KanenbHOW KOHAeHcauun napa.

[Ouarpammbl kunenus: a-q; g-AT; g-TcrT.




18 JlokanbHble XapakTepUCTUKM NpoLlecca napoodpasoBaHns B 60NbLLOM 00beme.

19 OnddepeHumanbHble ypaBHEHMS, ONUCBIBaKOLLME NPoLEece TennoobmMeHa nNpu Ny3bipbKOBOM KUMEHUN.

20 O6o6LalLme ypaBHeHNsT TennoobmeHa nNpu Ny3blpbKOBOM KuneHun B 6ombLuom obbeme. OCHOBHbIE
KpuTepumn nogobus.

21 PacuyeTHble ypaBHEHUSI TENNOOTAAYM NPU KUMEHWUWN XKMOKOCTU B GONbLIOM 06beme

22 TennooTgada Npu KUMNEHMM Ha NOPUCTLIX MOBEPXHOCTSX.

23 TennooTtaaya Npy KMNEHUW Ha nyykax Tpyo.

24 TennooTtgaya npu kuneHun Ha pedpucteix Tpybax

5.3.2 TunoBble TecTOBbIE 3a4aHUsA
He npegycmoTtpeHo

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayum, Kemchbl)

PaccuntaTh koadhuUMEHT TennooThayn Mnpu KOHOAEHCauuu HemnoABMXXHOIO HacCbILWEHHOro napa npu aBrneHuu
3+10-5 Na Ha BepTUKanbHOM CTeHKe, AnuHon 3 M n temnepatypoun 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 koadbpmumeHT TennooTaaym npu KUNeHun BOAbl Ha TpyOke wucnaputens C MMAOTHOCTbIO TEMIOBOro
notoka q = 2 kBT/M2, ecnu Boga HaxoguTcs MNpu TemnepaType HacbiweHuss ¢ gaenennem 3+10-5 [Ma. HapyxHbin
AvameTp Tpybkm 33 Mm

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

5.4 MeTopn4yeckue matepuansbl, onpeaensirolime npoueaypbl OLeHUBaHUA pe3ynbTaToB 00yYeHUs
5.4.1 Ycnosusa ponycka obyuvatoLierocsi K npoMeXxyTo4yHoM aTTecTauum 1 nopsaaok NMKBuaaLmMm akaaeMmuyeckon
3a0MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOM aTTecTauuMu perrnamMeHTMPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLErOo KOHTPOSIS YCNeBAeMOCTM U MPOMEXYTOYHOM aTtTecTaummn 00y4atoLLmMxca»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

YcTHasa + MncbmeHHasn + NHas

KOMI'IbI'OTepHoe TeCcTupoBaHue

5.4.3 OcobeHHOCTU NpOBeAEHUS MPOMEXYTOYHOWN aTTecTauum no AUCUUnnuHe

Bpemsi Ha nogrotoeky 40 MWH, B 3TO BpeMsi BXOAWUT MOArOTOBKA OTBETA HA TEOPeTMYecKkMe BOMPOCH! M peLleHne
3agauu.
B TeyeHne cemecTpa BLIMOMHAETCA KOHTPOrbHaa paborta

6. YHEBHO-METOAMNYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbcTBO | oo nsnaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.A. Cycrios TennomaccoodbmeH  [TekcT]. M-Bo obpasoBaHus U http://www.nizrp.nar
Y.2.: yyebHOe nocobune Hayku P®, BLUTS 2017 od.ru/metod/kpte/20.
cnierynta. — Cre.: pdf
BWTS CNerymnT
B.A. Cycrios TennomaccoobmeH [TekcT]. M-Bo obpasoBaHus 1 http://www.nizrp.nar
Y.1.: yyebHOe nocobue Hayku PO, BLUT3 2016 od.ru/metod/kpte/19.
cnerynta. — Cre.: pdf
BWTS CNerymnTa
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.: y4eb. nocobure TEXHOMOIMI 1 An3ainHa, 2021
BbiCLU. LK. TEXHOMOMMN 1
aHepreTuku. - CaHkT-
MeTtepbypr : BT
cneryntn
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
AH. WBaHoB, B.H.|TennootmenHoe M-Bo obpasoBaHus n http://www.nizrp.nar
Benoycos, C.H. | obopynoBaHne Hayku P®, BLUTO 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTnin [TekcT]: cnerynTta. — CNne.: pdf
y4ebHoe nocobue BLUTS CrerynTta




B.A. Cycnos

TennoobmeHHoe
obopyaoBaHMe aTOMHbIX MU
TENMOBbIX  3NEKTPOCTaHLUNA.
Y. 2: y4yeb. nocobue

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,
BbiCLL. LK. TEXHOMOMMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta

2021

http://nizrp.narod.ru/
metod/kpte/1638460
400.pdf

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHOo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro nporpaMmmMHoro o6ecneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMOMN ANA OCYLUEeCTBNEHMA obpa3oBaTeNbHOro
npouecca no gUCUUnIIMHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

YuebHas ayautopus

MyJ'IbTMMeJJ,MVIHOG 060pyD,OBaHVIe, cneuynanunsanpoBsaHHas mebenb, gocka




