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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCcLLero obpasoBaHust no HanpaeneHuio nogrotoBkn 18.03.01 Xumwuueckas TexHOMNOrus, yTBEPXKAEHHBIM
npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922
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acCUCTEeHT CeppnobuHuesa U.P.
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OT BbInyckatoLen kadenpbl: CmupHoBa E.T.
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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI

1.1 Uenb paucumnnuHbl: CdopmupoBatb KOMMNeTeHUMM obydawowerocs B obnactu oblen XuMUYeckomn
TEXHONornmn

1.2 3apgaum gUCLUMUNIIUHBI:

. PaccMoTpeTb OCHOBHble MNPUHUMMbI  Pa3paboTKM  XUMUKO-TEXHOMOIMYECKUX MPOLECCOB U KX
WHXXEHEPHOro ohopMIeHns;

. PackpbiTb MeToabl 060CHOBaHHOIO Moaxoda K BblGopy crnocoba nonydYeHus XMMUYECKOro npoaykTa B
NPOMBbILLITEHHBIX YCIOBUSIX;

. lMpoaeMoHCTpMpoBaTh 3HaHUS, HeobxoauMble ANt NPUHATUS KOHKPETHOTO TEXHONOrMYECKOro peLleHus
npw paspaboTke TEXHONOMM4YEeCKMX NPOLECCOB.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

Skonorus

OpraHnyeckas xnmus

MHdpopmMaLMOHHbIE TEXHOMOMMK

MHxxeHepHasa n koMnbloTepHasa rpadmka

O6wasn 1 HeopraHnyeckas XMmus

AHanutnyeckast XuMusi 1 PU3MKO-XMMUYECKNEe METOAbl aHanm3a
dusnyeckasa xmmus

Mpouecchl n annapaTtbl XMMUYECKOW TEXHOIOMMM

BeeneHve B TexHonormo 6uopedaiHuHra

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrlK-4: CnocobeH obecneunBaTb NpoBeAeHUe TEXHONIONMYECKOro npolecca, UCnonb3oBaTb TEXHUYECKUe
cpencTBa ANsl KOHTPONSA NapaMeTPOB TEXHONIOrMYEeCKOro npouecca, CBOMCTB ChIPbS U FOTOBOW NMPOJYKLUM,
OCyLUEeCTBNATL U3MEeHeHMe NapamMeTpPoB TEXHOSIOrM4YecKoro npouecca npu M3aMeHeHUN CBOMCTB Cbipbsi

3HaTb: OCHOBHblE MPWHUMIMbLI OpraHM3auMn XMMWYECKOro MNPOW3BOACTBA, €ro MepapxXUMyYeckor CTPYKTypbl; obLume
3aKOHOMEPHOCTU  XMMWUYECKMX MPOLIECCOB; OCHOBHbIE XUMMWYECKME MNPOWM3BOACTBA, OCHOBbI TeOpUWM Mpouecca B
XMUMUYECKOM peakTope, MeTOAMKY Bblbopa peakTopa M pacyeTa npoLecca B HeM; OCHOBHble peakUMOHHbIe NPOLECCh! U
peakTopbl XMMUYECKOW TEXHOMOMN.

YMeTb: paccuuTbiBaTb OCHOBHbIE XapaKTEPUCTMKM  XMMMUYECKOro nMpouecca, BbiOMpaTb pauuoHaribHyl  CXemy
MPOM3BOACTBA 3af4aHHOMO MPOAYKTa, OLEHWBaTb TEXHOMOTMYECKYd 3(EMEKTUBHOCTL MNPOU3BOACTBA, BbIOMpaTL TUN
peakTopa U paccyMTbiBaTb TEXHOMOrMYeckMe napameTpbl ANs 3af4aHHOro npouecca; onpeaensTs napamMeTpbl Haunyylen
opraHu3aumm npouecca B XMMUYECKOM peakTope.

Bnapetb: mMeTogamu pacyeTa M aHanu3a MpoOLEeCCOB B XUMUYECKUX peakTopax, onpefesieHus TeXHONOrm4yeckmnx
nokasartenen npouecca; metogamm Bbl60pa XUMUNYECKMNX peaKTopoB, MeTOAaMUN ynpaBlieHNA XUMUKO-TEXHOJTOMIMYECKMMU
npoueccamu.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)
Pasnen 1. XUMUKO-TEXHOMOIM4Yeckne

npouecchbl

Tema 1. BBegeHve B 0OLYD XUMUYECKYHO

TEXHOSIOINIO.
Mpeamer u 3agaun kypca. [loHsaTue o

XUMUNYECKOM Npon3BoACTBE, XUMUKO-

TEXHONOMMYECKO CUCTEME U NEpPapPXUYECKON 2 4 2.75
opraHuMsaumMmM npoLeccoB B XMMWUYECKOM

npons3BoacTBe

Tema 2. Knaccudumkaums XUMUKO-

TexHonoruyeckunx npoueccos (XTTT).
Knaccudpukauna  XTIM:  no  arperatHomy
COCTOSHMIO  pearvpylowmx  BeLlecTs, MO T
obpatmmocTy, no TMny XUMUYECKON
peakumu, no  xapaktepy NpoTEKaHWsA 2 4 6
npoueccoB BO BpeMeHW. TexHOMorn4yeckum
PEXMM. MapameTpsbl TEXHOMNOrM4YeCcKoro
pexvma

Tema 3. KauyecTBeHHble W KONMUYECTBEHHbIE
Kputepun oueHkn acpdektmeHocTm XTI,

OHepreTuyeckme Kputepuu, S
aKcnnyaTauMoHHble Kputepuu, 4 8 8 rn
TEXHONOMMYeCcKMNe KpUTeEpmm

Pasgen 2. 3aKkOHOMEPHOCTU B FOMOrEHHbLIX U
reteporeHHbix XTI

Tema 4. T'omoreHHble XTT1.

[lomMoOreHHble HeobpaTMble XTI,

romoreHHble obpatumble XTI1. PaBHoBecwue

B XTT. KnHeTtnueckue nokasarenmu

obpatumbix  XTI1.  3Jk3oTepmumyeckue U 6 4 11
3HOOTEPMUYECKNE TOMOreHHble obpaTumble

npoLecchl 3

Tema 5. leTeporeHHble XTT1.

CkopocTb npotecca, ero cTagum,
obecrneyeHne MakcMMarbHbIX —MokasaTesnei
XTn 6 4 10

Pazgen 3. Xumunyeckne peaktopsbl T




Tema 6. Knaccugukaums  XMMUYECKUX
peakTopoB.

Mpotekanne XTI B peakTtopax wugeanbHOro
BbITECHEHWNS 1 MOMHOIO CMELLEHUS 2 6 6

Tema 7. PeakTopbl MOSIHOMO CMELUEHUS U
naeanbHOro BbITECHEHUS.

OTKINOHEHNs  peaKkToOpoB  OT  MAearbHbIX
mopenen 2 6

Tema 8. dakTopbl, onpeaenswowme BblIGOp
TUNa peakTopa.

YcTonumBocTb paboTtbl peaktopa. OCHOBHblE
TpeboBaHus, npenbsiBNseMble K 2 6
MPOMBbILLIEHHBIM peakTopam

Tema 9. OO6wwe npuHUMNBI  pacyéTa

peakTopoB neproanYeckoro n
HenpepbIBHOMO AeicTBUS.
MocnenoBaTensHOCTL pacuéTa npu 2 6 o

npoekTnpoBaHuun. Kackaa peakTopos

Pasnen 4. XMMUKO-TEXHOMOIMYecKne
CUCTEMBbI
Tema 10. XUMUKO-TEXHOMOIMYeckne

cuctembl (XTC).

Obwme TpeboBaHua k XTC, cocrtae XTC,
Buabl Mogenen XTC. TexHonorndeckme
cBsaA3n  anemeHToB XTC wux HasBaHus U 2 6
XapakTepucTunka

Tema 11. ChblpbeBas u 3HepreTnyeckas
noacuctema XTC.

XapakTepucTuka w Knaccudukauus Cbipbs.
Bo3o6HoBnsieMble M He BO306HOBNSiEMblE
NCTOYHUKK cbipbs. [NoarotoBka cbipbs K XTT1.

NcTouHMKN 3Heprum B XVMUYECKOM 4 4 8
npousesoacTee " nx pauuoHanbHoe
ncnonb3oBaHve. MatepwuanbHbin "

3HepreTudeckmin 6anaHc B XTI

Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 75,75

KoHcynbTaumm u npomexxyTodHas

atTectaums (3ader) 025

Bcero koHTakTHasa pa6ora u CP no

68,25 75,75
AucumnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHme y4ebHbIM NNaHoM He npegycMoTpeHo

5. ®OHJ, OLIEHOYHbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU




5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4eHUsi
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KOMMNeTeHumm cpeacTea

1. [deMOHCTpMpyeT 3HaHMA  KpuTepueB  pPaboTOCNOCOBHOCTN U
HaEXHOCTN NPUMEHSIEMOrO Ha CErofHsILUHUIA AeHb obopydoBaHMs Ans
pasnuYHbIX TUMOB XUMUKO-TEXHOMNOMMYECKOIO MpoLiecca.

2. Wcnonb3yeT MOfyYeHHble 3HaHWA MNpu paccMOTpeHUn B3anmmHOro | Bonpocsl YCTHOro
OMK-4 BMUAHNS MapaMeTpoB OTAENbHbIX CTaAui TEXHONOorMyeckoro npotecca | cobecenoBaHus
Opyr Ha gpyra. MpakTnko-

3. [OemoHcTpupyeT HaBblkM BrageHuss MeTodamu  rpaduyeckoro | OpueHTUpoBaHHbIe 3adaHuns
n30bpaxeHns TexXHONorn4yeckoro obopyaoBaHMS, COOTBETCTBYHOLLMMM
HOpMamM W CTaHgapTaMm TEeXHUYECKOW [JOKyMeHTauuu, 1M MeToaukamu
pac4éTa sHepreTudeckoro 6anaHca XTC.

5.1.2 Cuctema u KpuTEepUn OLlEHMBaHUSA

Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

Ob6yvatowmmncs nokasbiBaeT
BCECTOPOHHEE U [Nybokoe  3HaHue
OCHOBHbIX  (PU3NYECKUX U  XUMUYECKUX
3aKOHOB, CBODOOHO OpMEHTUMpYyeTCcs B
OCHOBHbIX NMOHATUSAX, TepMUHax "
ONpefeneHnsx; YCBOUIT  OCHOBHYD W
3HAKOM C [AOMOSHUTENBHOW NUTEPATYPOW;
MOXeT OOBACHUTb B3aMMOCBSI3b
OCHOBHbIX  (PM3NYECKMX  3aKOHOB "
napameTpoB TEXHOJIOrMYECKOW CUCTEMBI;
nposiBNsieT TBOPYECKME CMocobHOCTU B
Mcrnonb3oBaHUM y4ebHoro matepuana.

O6yvatomncs CBOEBPEMEHHO BbINONHUN
npakTnyeckne  3agaHus n npeacrasun
pesynbTaTbl B COOTBETCTBUU C TPEOOBAHUSMM.

3a4yTteHo

O6yuvalowmiics He wuMmeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
chopmMynupoBaTb OCHOBHble (pusnyeckme
n XYMUYeckune 3aKOHbI; nroxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeferneHnsix; NIoxo 3HakoM C OCHOBHOW
nuTepaTtypow; JonyckaeT npuv oTBeTe Ha
3a4eTe CYLIECTBEHHble OWWbKM U He
MOXET  yCTpaHUTb WX  Jaxe  nof
PYKOBOACTBOM npernogasartens.

O6yvalowminca He  BbIMOMHUN  (BbIMNOMHUN
YaCTMYHO)  MpakTMyeckue  3adaHus, He
npegcraBun pesynbraThbl.

He 3a4teHo

5.2 TunoBble KOHTPOJNbHbIE 3a4aHNA WU UHbIe MaTepuarnbl, HeO6XoANMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (MNn) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n | dopmMynUpoBKM BONPOCOB

Cemectp 5

lMoHATUE O XMMUKO-TexHonormdeckom npouecce (XTI1), 0 XuMuKo-TEXHOMorMYeckon cucreme. Miepapxmyeckas
opraHusauusi NpoLeccoB B XMMNYECKOM NPOU3BOACTBE

Knaccudumkauma XTI no arperaTHOMY COCTOSIHUIO pearvpyroLwmnx BeLwecTs, No TUMY XMMUYECKOW peakunn, no
obpaTMMOCTU 1 NO XapaKTepy NPOTEKAHNSA NPOLECCOB BO BPEMEHU

TexHonornyeckumn PEeXNM. I'Iapameprl TEeXHOJI0M’M4YeCcKoro pexmnma

OHepreTuyeckume Kputepun oueHkn agpdektmsHoctn XTI

3KcnnyaTaumMoHHbIe KpUTEpUM oLEeHKM adpdbekTnBHOCTN XTI

TexHonorm4yeckme KpuTepumn oueHkn acpgektmeHocTn XTT1

FomoreHHble obpaTnmble 1 HeobpaTumbie XTT1

PaBHoBecue B XTI1. KuHetnyeckue nokasarenu obpatmmbix XTI1

OK30TEpPMUYECKME U SHOOTEPMUYECKIE FOMOreHHbIE 0bpaTUMble NMPOLIECCHI.

CkopocTb reteporeHHoro XINT. Ctagum reteporeHHoro XTI

Ycnosus obecnevyeHnss MakcMmMarbHbIX Nnokasartenen reteporeHHoro XTI

Knaccudumkaumsa XMMn4ecknx peakumm.

MpoTtekanme XTI B peakTope naeanbHOro BblITECHEHUS

Aol alelo|N|o|ja|lslw] N

MaTepuanbHbIi U 3HepreTuyeckun 6anarc B XTT1




15 MpoTtekaHne XTI B peakTope NOMHOMO CMELUEeHUs

16 Mpumepbl OTKNOHEHUS PeaKTOPOB OT uaearbHbIX Mogenemn

17 dakTopbl, onpeaensiowme BbiIbop TMna peaktopa. lNMoHATMe 06 yCTONYMBOCTU paboThl peakTopa

18 OcHoBHbIE Tpe6OBaHVIF|, npeabvasideMblie K NPOMbILLUITIEHHBIM peakTopamM

19 O6Lwwme NpuHUMNBI pacyeTa peakTopa Nnepnognyeckoro 4encTeus

20 | O6LmMe NpUHUMNEI pacyeTa peakTopa HENPEPLIBHOMO AeNCTBUS

21 MocnepoBaTenbHOCTL pacyeTa Npu NPOEeKTUPOBAHUN PeaKTOPOB

22 O6wme TpeboBaHms K XuMmMKo-TexHonornyeckon cucteme (XTC). CoctaB XTC n Bugbl mogenen XTC

23 TexHonorndeckme cBsasn anemeHToB XTC, 13 Ha3BaHWE U XxapakTepucTmka

XapaktepucTtuka u knaccmdpukaums coipbs gns XTI, Bo3obHoBnsiemble 1 HEBO30GHOBMNSIEMbIE UCTOYHMKN

24 cbipb4. [NogroTtoBka cbipbs K XTI

25 NcTouHMKM SHEPIrmn B XmnMmn4eCKom npoms3Boactee U nx paunoHalribHoOe ncnosrb3oBaHne

5.2.2 TunoBble TeCcTOBbIE 3aAaHUsA
He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

Kakoe konuyectBO pacTBOPOB CEPHOW KUCNOTbl C KOHUeHTpauuein 92% u 48% maccoBbix OOnen no cepHown
KMCIIOTE HYXXHO cMmeLlaTb, 4Tobbl nonyuntb 1000 kr 83 %-01 cepHON KUCNOTbI?

5.3 MeToanuyeckue marepuansl, onpegensitowMe npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHWUW, BNageHun
(HaBbIKOB M (MUNIM) NPAKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBua gonycka obyyvarowerocsi K npoMeXxXyTo4HOM aTTecTtaumm M Nnopsanok NMMKBUAALUK akageMn4ecKkomn
3a40MKEeHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6IYMNTA
«[lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUUnimnHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.3.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo gUCLUnimnHe

Bpema Ha nogrotoBky oTBeTa Ha Bonpocbl 3a4éta 30 muHyT. OTBEeT Ha Bompocbl 3a4éta - 10 MuUHyT.
Monb3oBaTbCA KAKON-NMOO NUTEPATYPON UMM KOHCNEKTAMW NEKLMIA HE JonycKaeTcsl.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | WspaTtenscTtBo | o4 nsgaHusa | Ccebinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Bakrenm, A. HO. Obwas XumMmnyeckas http://www.iprbooksh
TexHonorusi. BBegeHve B 0p.ru/66419.html
MOAenMpoBaHue XUMUKO- Mockea: Jloroc 2014
TEXHOMNOrMYECKNX
npoLEeccoB
BycbIrvH, H. t0., |MogenvpoBaHne aHepro- u| CaHkr-MeTepbypr: CaHKT http://www.iprbooksh
Barpos, W. B. pecypcocbeperatoLmx -MeTepbyprekuit op.ru/102528.html
NMPOLECCOB B  XMMWUYECKOWN rocyfapCTBeHHbIN 2017
TexHosnormn, HedpTeEXMUN U YHUBEPCUTET
BuoTexHonormm NPOMBILLMEHHbIX

TEeXHOMNorum n gnsanHa

LLiBanés, 0. B., | Obuwas XmMmyeckas Tomck: ToMGKuiA http://www.iprbooksh
Mopnywko, . A. TEXHOMOrUs. Y.1. : . 0p.ru/96108.html
XUMUYECKME  MpoLeccsl ¥ NOSIUTEXHNYECKNI 2019
DeaKTopb! yHuBEpcuTeT
KanpbekoB, K. K., [[Mpaktukym no obuen http://www.iprbooksh
Morica, P. M., [ xummnyeckom TexHonormm Anmatbl: Kasaxckumn 0p.ru/59863.html
AybakmpoB, E. A, HaLMoHarbHbIN 2013
TawmyxambeTtoBa, XK. YHUBEpPCUTET UM. anb-
X., BacunuHa, . K, dapabu

MbinTbikbaeBa, XK. K.

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa




BpsiHKWH, K. B., | Obwas Xumudeckasi| Tamb6oB: TamboBCKUI http://www.iprbooksh
NeonTtbeBa, A. W, |TexHonorua. Yactb 2 rocyapCTBEHHbIN 2012 op.ru/64137.html
Opexos, B. C. TEXHUYECKUI
yHusepcuteTt, 36C ACB
AW. CrenaHoB, 3.J1.|0O6was XUMun4eckas http://nizrp.narod.ru/
Akum TexHonorus [TekcT]: M-Bo obpasoBaHus 1 obshchemtexnolog.h
mMeToanyeckue ykasaHus. | Hayku PP, CM6ITYPI1. — 2008 tm
[Ona cTygeHToB  3a04HON Cneé.: CrerTypri
dopmbl 06y4eHMs
BypwuHckas A. A. Xnmunyeckas TexHonorns http://publish.sutd.ru
BOJIOKHUCTBLIX ~ MaTepuarsnos. CaHkr-leTepbypr: 2017 Itp_ext_inf_publish.p
CamoctodatensHasa paboTa. cneryntn hp?id=2017121
JlabopaTopHble 3aHATUS

6.2 Mepe4yeHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMaLMOHHO-CMIPABO4YHbLIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINb INYMNTH [SnektpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-0MbnmMoTeyHasn cuctema «Abykey [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepe4veHb NNLEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMoro nNporpamMmHoOro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHne MmaTtepmanbHO-TEXHMYECKON 6a3bl, He0OOXo0AMMOMN ANA OCYLUEeCTBNEeHUA obpa3oBaTeNbHOro
npouecca no gucumnnumHe

AyauTopus OcHalueHne

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

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




