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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb AucuunnuHbl: (OPMUPOBaHME KOMMETeHUMn obydawmxcs B o6nactu nnaHUpoBaHuA U
OCYLLECTBINEHNSI 9KCNePUMEHTarbHbLIX UCCMen0BaHNi

1.2 3agayun OUCUMNNVHBI:

BbISICHUTb MeToAbl (POPMYNMPOBaHNS HAy4HOW NpobnemMsl
OnpeaennTb OCHOBHbIE UCTOYHUKM NOMYyYEHNS Hay4YHOW MHopMaumMm B 061acT XMMUN U TEXHONOMMN
N3y4nTb BO3MOXHOCTW TMNOTE300pMEHTUPOBAHHOIO NoAxoAa K UCCenoBaHNio
PaccmoTpeTb OCHOBHble 3Tanbl MOCTAHOBKM 3KCMEpUMMEHTanbHOM uccrnepoBaTtenscko pabotbl B obnactu

XUMUn

BbISICHWTBL cnocobbl aHanm3a 1 06paboTky IKCNEPUMEHTamNbHbIX AaHHbIX
N3yunTb 0COBEHHOCTM XMMMUYECKOW TEXHONOMMW LIENION03bI, Oymarn n kapToHa
O3HakoMUTb C BUAAMU KpacuTenen B LENSOSI03HO-0YMaXXHON MPOMBILUIIEHHOCT U UX  XMMWUYECKUMMU
1.3 TpeboBaHuA K NpeaBap1TeNbHOW NOAFOTOBKE O0Yy4YaroLlerocs:
MpenBapuTensHas NOAroToBKa npeanonaraeT co3gaHne 0CHOBbI A5 OPMUPOBAHUS KOMMETEHLUI, yKa3aHHbIX

B M. 2, NPU N3y4EeHUU OUCLIUMIINH:
CneunanbHble rnasbl XMMUn

OcHosBbl HaYy4HbIX nccnefoBaHUn, opraHn3aumnsa u nNraHMpoBaHue SKcnepuMeHTa

2 KOMMETEHUUM OBYYAIOLLErOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUUMININHDbI

OlMK-3: CnocobeH aHanusupoBaTb, 0606LWaTb M yCcTaHaBNMBaTb 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
nonurpacuyeckon npoayKuMmn, usaenuin, U3rotaBnmBaemMbiX C NPMMeHEeHMeM nonurpadruyeckmx TeEXHONOrn,

npn N3AMeHeHNU TeXHONMOormM4eCKnx napamMeTpoB UX U3roToBrieHuns

3HaTb: OCODGEHHOCTU XMMWYECKMX BELLECTB - KpacuTenen, NPUMEHsIEMbIX B MONMrpadMyeckoM NpPOU3BOACTBE, MX
hM3MKO-XMMUYECKME CBONCTBA, YCIOBUSI XPaHEHNS U T. 1.

YMeTb: oTnunyatb Knaccbl KpacuTtenenm no qI)yHKLI,VIOHaJ'IbHOMy COCTaBy, NporHo3mpoBatb UX CBOMCTBA, MUCXOAs U3

XUMUYECKOro CTpOEeHU4.

BnageTtb: HaBbikamu paﬁOTbI C OpraHn4ecknmu sellecTtsamMmm — Kpacutenamn.

3 PE3YIJIbTATbI OBYYEHUA MO ANCUUIMIIUHE

HaumeHoBaHve u cogepxaHve pasaernos,
TeM 1 y4eBHbIX 3aHATU

Cemectp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlek.
(yachbt)

Mp.
(yachbt)

Na6.
(vachbl)

CP
(4acbl)

MHHoBaL,

dopmbI
3aHATUN

dopma
TekyLero
KOHTpOns

Pasgen 1. lNnaHMpoBaHne n TeopeTndeckoe
060CHOBaHME 3KCNEepMMEHTarIbHON paboThl

Tema 1. lNocTaHOBKa U NpoBepKa Hay4yHON
npobnemsbl. Monck Hay4HoW WHopmaLmm.
CoBpeMeHHble 0a3bl HaydHbIX [OaHHbIX,
pecepaTuBHble XypHanbl, Hay4Has
anekTpoHHas 6ubnmoteka elLIBRARY.RU,
3apybexHble HayyHble 6asbl AaHHbix Web
of Science, Scopus, Springer, EPUB,
Researchgate. MpunoxeHue ans
cucTemaTusauum HaydyHom ©6mbnuoteku wu
paboThbl co ccbinkamum Zotero.
lMpakTtnyeckoe 3andATMe: «OnpegeneHune
npobnembl nccnegoBaHusi». JlabopaTopHas
pabora: «[Nonbop niteparypbl n
ochopmrieHne Grubnmorpadm4eckoro cnmcka
C MOMOLLbI0 NpurnoxeHus Zoterox»

rA

Tema 2. 'MNOTEe300pMEHTUPOBAHHBIN
nogxog. HADI uuknbl gnsa  npoBepku
rmnoTes. MnaHvpoBaHne w1  gusanH
aKcnepumeHTa c onpegeneHnem
BapuaTuBHbLIX NapameTpoB. [NpakTuyeckoe
3aHdaTmne: "dopmynuMpoBaHMe u MNpoBepka
rmnotes". "[labopatopHasa pabota: "[usanH
aKkcnepumeHTa"

ra

n,PrP




Tema 3. AHanus pesynbTaToB
aKcnepnmeHTa " cTaTucTnyeckas
obpaboTka. OcHoBHble BUAbI
3KCMEePUMEHTANbHbIX OLLN BOK.
Cratuctnyeckaa obpaboTka pesynbTaToB
XMIMMYECKOro aKCnepuMeHTa.
KoppensaumonHbin aHanm3, ANOVA aHanus,
CTaHOapTHoe OTKMoHeHne. OdopMneHne
OTYETOB O MPOBEAEHHOM 3JKCMIEPUMMEHTE U
BbIBOAOB. HanucaHue HayyHbix paborT.
JlabopaTopHas pabota: "CrtaTucruyeckas
obpaboTka pe3ynbTaToB 3JKCMEepMMeHTa".
MpakTudeckoe 3aHATME: "HanucaHve u
ohopMIieHne Hay4yHoW cTatbn".

ra

Pasgen 2. TexHonorus 6ymarm 1 kapToHa

Tema 4. CoBpeMeHHble  COCTOsIHUE
TexHonormu uennonossl. O6lwme ceeageHus
no xvMmumm U1 BuomorMm  LEennono3sbl.
TexHunyeckas uenntorno3sa. Buabi
TexHuyeckon uennonosbl. CynbgarHas
Lennonosa, TEexXHonorns BapKM "
npombiBkn.  CynbuTHaa  Lennonosa,
OCHOBHble  OTNMYMA  OT  cynbdaTHON,
TexHonormsa npon3BoaCTBa. OTbenka
Lennonosbl: TpaguUNOHHbIE "
WHHOBALMOHHbIE MEeTObI.

MpakTndeckoe  3aHaATME:  "TexHomnorusi
uennonosbl”, 3awmrta pedepaTos.

10

ra

P, T.J1

Tema 5. N3roToBneHne Bymarm n KapToHa.
CeTo4Hasi, npeccoBast N CyluufbHast YacTb
MaLLVHBI. dopmupoBaHue n
06e3BoXnBaHMEe BymMaXKHOrO M KapTOHHOTO
nonotHa. Cywka un oTtgenka Oymarn u
kapToHa. KoHTponb konmyecTBa rOTOBOW
NPOAYKLNN.

rA

Tema 6. >KM3HEHHbIN UMKIT MNe4yaTHoro
n3gaHus. MepepaboTka MaKynarypbl.
L enHknHr MeToa0M donotaunu.
JlabopaTopHass pabota: "lepepaboTka
MakynaTypbl".

rA

Paspen 3. Kpacutenn B nponsBoacTee
Bymaru

Tema 7. Xumus kpacutenemn B LLENMON03HO-
OyMaxHOM W MevyaTHOM NPOM3BOACTBE.
@DyHKLMOHamMbHBIA COCTaB U peakuMOHHas
CnocoBHOCTb KpacuTenen.

rA

Tema 8. lMpon3BoACTBO KpacuTenen ans
npousBoacTBa Oymarn n kaptoHa. ®Pusmko-
XMMUYECKNEe METOAbI aHanmaa.

rA

Tema 9. JlabopartopHasi pabota: "CuHTes n
aHanms kpacutens".

TN

Wtoro B cemecTpe (Ha kypce anst 3A0)

17

17 34

49

KoHcynbTaumm 1 npomexxyTodHast
atTectauus (Ok3ameH)

2,5

245

Bcero koHTakTHasa pa6orta u CP no
AucumMniuHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoM He NPpegyCcMOTPEHO




5. ®OH[] OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KOUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Koa HanmeHoBaHue OLLeHOYHOrO
lMokasaTenu oueHMBaHWS pe3ynbTaTtoB 0by4yeHus
KOMMeTeHUnn cpeacTtea
dopmynupyeT TeOpeTU4eckne OCHOBbI 3TanoB  NpouM3BOACTBa
uennonosel, bymaru, kapToHa. Bonpockl YCTHOIO
MpoBoaunT pacyet TpebyeMbix KONMYECTB peareHToB AN BbINONHEHWs [cobeceqoBaHms.
OrK-3 3KCrnepumeHTanbHoM paboTbl MO NMEKLLENCS METOONKE. Bonpocbkl onga TectmpoBaHusi

MpenckasbiBaet cBOWNCTBA BELLEeCTBa, nexoas n3 ero
(PYHKUMOHANbLHOro COCTaBa; CTPOUT rpadmki, MCNOMb3ys NOMYyYEHHbIE
3KCNepUMeEHTarnbHbIE U CNPaBOYHbIE AaHHbIE.

MpakTnKko-opueHTUpoBaHHbLIE
3agaHuns

5.1.2 Cuctema 1 KpuTepum oLeHNBaHUA

Lkana oueHnBaHus

Kputepumn oueHnBaHma chopMmMpoBaHHOCTU KOMMNETEHLUN

YcTHoe cobecenoBaHue MucbMeHHas pabota

5 (oTnun4HO) apyauumio B oueHuBaemon obnactu,

MonHbIA, McYepnbiBaOWNA OTBET, ABHO
OEeMOHCTPUPYIOLLMIA rnybokoe
NnoHMMaHWe npegMeTa U LUMPOKYH

pea POkYlo| g pesynbTare
yMEeHMe WCnonb3oBaTb TeopeTuyeckue
3HaHUS [ONA  peweHns npakTUYeckmx
3agad.

npoxoxaeHna TecTupoBaHUA

CTyaeHT Habpan 10 6annos.

4 (xopoLuo)

OTBeT MOnMHbIN 7] npaBuUIbHbIN,
OCHOBaHHbIA Ha npopaboTke Bcex
obsA3aTenbHbIX NCTOYHUKOB
uHdopmauun. [logxoa Kk MaTepuwany|B pesynbTarte

HebonbluMe  MOrpeLHOCTN,  KOTopble
YCTPaHAKTCA TOMbKO B pesynbrare
cobecenoBaHus.

npoxoxaeHuna TecTupoBaHUaA

OTBETCTBEHHbIN, HO AONYLEHbI B OTBETax | CTyaeHT Habpan 8-9 6annos.

3 (ynosnerBopuTenoHo) |npobenbl B 3HaHWSAX NO HEKOTOPbIM

OTBeT  AeMOHCTpUpyeT  MOHWMaHue
npegmeta B LLerioM MpU HeMorHbIX, cnabdo
apryMeHTUPOBaHHbIX oTBETaXx.
MpuCyTCTBYIOT HETOYHOCTM B OTBETAX,

B pesynbTare
Temam, CyLLeCTBEeHHbIe OLIMBKM, KOTopble
MOryT ObITb HanWAeHbl WM YacTUYHO
YCTPaHeHsb! B pesynbTare
cobecenoBaHus.

npoxoxaeHuna TecTupoBaHUaA

CTyaeHT Habpan 6-7 6annos - yooBn.

2 (HeyaoBNETBOPUTENBHO)

HecnocoGHoCcTb OTBETUTbL Ha BOnNpoc 6e3
nomMoLimn 9K3ameHaTopa. HesHnaHune
3HaYMTENBLHOMN vyactu npnHUMnnuanbHO
BaXHbIX ANeMeHTOoB ancumnnuHel. | B pesynbTtaTte

HenoHnmaHue 3aaHHOro Bornpoca.
HecnocoBHoCTb cdhopMynupoBaTb XoTs Gbl
oTAenbHblE KOHUENUMN OUCLUMINHDI.

npoxoxaeHuna TecTupoBaHUA

MHorouncneHHsle rpybbie oLmoKu. CTyOeHT Habpan meHee 6 6annos.

5.2 TunoBble KOHTPOMbHbIE 3afaHUsA UMK UHble MaTepuarnbl, Heo6XoaAUMbIe AN OLEHKW 3HaHUI, Yy MeHU A,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n I

$PopmMynMpoBKM BOMPOCOB

Cemectp 2

Buabl pactuTensHOro chipba Ans Npon3BoAcTBa TEXHUYECKON Lenmnoosbl

lMokasaTenu ka4ecTBa TEXHNYECKOW LLennonosbl

CynbaTHas uennonosa u ee 0CO6EHHOCTH

CynbuTHasa uennonosa u ee 0CO6EHHOCTH

OT16enka Lennonosbl: TpaguLMOoHHbIE M COBPEMEHHbIE MEeTOAbI

OcHOBHble aTanbl npon3esoacTBa 6y|\/lar1/| N NX Xxapaktepuctumka

OcHOBHble aTanbl nepepa60TKM MaKkynaTtypbl

OCHOBHbIE KpacuTenu, NPUMEHsIEMbIE B LIENT0N03HO-6YMaXHOWM NPOMbILLIEHHOCTM

O[N] |W|IN|—~

[anTe onpegeneHne TepMuHy HayvHas npobnema n cpopmynupyiTe 4 napameTpa oLeHKu Npobnemsl.




10 UTo Takoe runoTtesa u kakoBa ee posnb B pa3BuTtum uccriegosanus. HADI uuknbl 4ns OLEHKU rMnoTes.

11 Kakune Hay4dHble 6a3bl 4aHHbIX NO XMMWUU N TEXHONOMN BaM U3BECTHbI, AalTe UX KpaTKyl XapakTepuCcTUky.
Hay4Hble nybnvkaumm B OTKpbITOM U 3akpbiToM goctyne. DOL.

12 AnekTpoHHasa 6ubnnoTeka e-library. Bo3MOXHOCTU CUCTEMbI, MHOEKCHI HAY4HOTO LMTUPOBAHHS.

13 Kakue dyHkUuMn nmeeT npunoxeHune ansa paboTtbl ¢ Hay4HOW nuTepaTtypoi Zotero?

14 OwmnBKM nccnenoBaHns n CTaH4apTHOE OTKIOHeHUe. [paBuno 3anncy pesynbLTaToB NCCreAO0BaHMS.

15 KoppensauuoHHbin aHanna ANOVA. BeinonHeHne aHanvsa v ero 3HadeHne Ans oueHKn pesynbTaTos.

5.2.2 TunoBble TecTOBbIE 3a4aHuUA

1. BoibepuTe HayyHble 6a3bl AaHHbIX

a. Web of Science

6. Microsoft Office

B. Scopus

r. International Conference on Polymers

2. OtmeTbTe Bo3MoxHocT ANOVA aHanmsa

a. BoisBnsieT ogHOMaKTOpHY0 KOppensaumio Mexay cobbITusMm

6. BoisiBANeT MynbTUdaKTOPHYO KOPPEensaLumio Mexay coobITusiMu

B. OueHnBaeT goBepuTEnbHbLIN UHTEpBan

r. JaeT BO3MOXHOCTb UCKIIOYNTb MHCTPYMEHTANbHYO NOrPELHOCTL MeToaa.
3. BbibepunTe OoCHOBHbIE cnocoObl BblAeNeHUs LeNoNo3bl U3 APEBECUHBI B NMPOMbILLITEHHOCTU:
a. CynbdatHas Bapka

6. CynbcdutHasa Bapka

B. KNCnoTHO-O0CHOBHasi Bapka

r. PoTaumoHHbIn meTon

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayumn, Kenchl)

1. ChopmynumpoBaTb NSATb rMnoTes no tTeme MccnegosaHve napameTpoB KpalleHns Gymary asokpacutensmu.

2. Paccuntatb BbIXO4 BO3OYLUHO CYXOW LEMNonosbl 3@ OAHY BapKy, €Crnv M3BECTHO, YTO BbIXOA LEnmnonosbl
coctaBnseT 35 % No OTHOLWEHNIO K abCOMNTHO CyXON ApeBecuHe, obbeMHasa NNOTHOCTb ApeBecuHbl 380 kr/M3, cTeneHb
o6bemMHoro 3anonHeHus kotna wenow 0.4 nn. m3/m3 koTna.

5.3 MeToguyeckne matepuanbl, onpegensiole npoueaypbl OLeHUBaHUA 3HaHUW, yMEHUN, BnaaeHU (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm U nopsiaok NMUKBUAALMN akageMnyeckomn
3a00MKEeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM aktom CIG6IYMTA
«[onoxeHne 0 NPOBEeAEHMMN TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

CTyaeHT gonyckaeTcs K NpoOMeXyTO4HOM aTTecTaunm npm BbINOMHEHWM U caade oTYeToB No BceM nabopaTopHbIiM
paboTam B Te4yeHne cemecTpa.
5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMCUUninHe

YcTHas + MucbmeHHasn KomnbloTepHoe TeCTUpOBaHMe + WNHas

5.3.3 Oco6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

Bpems, oTBOAUMMOE Ha NOArOTOBKY K OTBETY, cOcTaBnsieT He 6onee 40 mMuH. [Ins noaroToBku 3anpeluaetcs
ncnons3oBaTb Nobble MaTtepnansl, KPOMe CNPaBOYHON MTepaTyphbl.

CoobueHne pesynbTaToB obydatoLieMycs Npon3BoanMTCA HenocpeaCcTBEHHO Nocne YyCTHOro oTBeTa.

Bo3MOXHO NpoBedeHne KOMMNbIOTEPHOIO TECTUPOBAHMSA BMECTO YCTHOro oTBeTa. KoMnbioTepHoe TecTupoBaHne
NpoBOAUTCS OUCTAHUMOHHO C MCMONb3oBaHMeM obpasoBaTtenbHoi nnatdgopmbl Moodle. TectvpoBaHve npoBoauTcs
OOHOBPEMEHHO y BCeW rpynnbl B TedyeHne 25 MuHyT. Tect coctouT 13 10 3agaHuin. Ko BceM 3agaHusam npeanoxeHsbl
BapuaHTbl oTBeToB. CTyAeHTY AaeTcs odHa nomnbiTka NpoxoxaeHus Tecta. PesynbTtaT cooblaeTca CTyAeHTY B cucteme
cpasy e nocrne NpoxoXxaeHus TeCTUPOBaHUS.

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUWE OUCLUUNINUHbI
6.1 YuebHas nutepartypa

ABTOp 3arnasune | M3paTtenbcTBO ["og n3paHuns | Ccblnka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
ViBaHoOB, 1O. C.,|TexHonorusa uennonossbl. | CaHkT-MNMeTepbypr: CaHkT- http://www.iprbooksh
KysHeuos, A. I, |lpombiBka ©  oTbenka MeTepbyprckui 0p.ru/102576.html
Hosoxwunos, B. B. uenmonosbl.  Perenepauus rocygapcTBeHHbIN 2019

XMMUKaTOB. YHUBEpPCUTET

TexHomnorMyeckme pacuyerol. NMPOMBbILLSEHHBLIX

4.2 TEXHONOIMMN N An3anHa




ViBaHoOB, 1O. C.,|TexHonorusa uennonossbl. | CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh

KysHeuos, A. TI.,|logrotoBka ApPEBECUHBI. MeTepbyprckui op.ru/102575.html
Hosoxwunos, B. B. Bapka Liennonossbl. rocyapCTBEHHbIN 2019

TexHonornyeckne pacyértol. yHMBEpCuTeT

Y.1 NPOMBbILLSIEHHBLIX

TEXHONOIMMN N An3anHa

6.1.2 lononHuTenbHanA yyebHasa nutepartypa

MNBaHoB, 0. C.,[TexHonorus uenntonossbl. | CaHkT-MNeTepbypr: CaHkT- https://www.iprbooks
KysHeuos, A. I.,|Nepunoanyeckas cynbdarHas MeTtepbyprckun hop.ru/118472.html
CenesHés, B. H. Bapka C pekynepauuven Tenna rocygapCTBEHHbIN 2021

YepHOTO Lernoka YHUBEPCUTET

NPOMBbILLSEHHBIX
TEXHOMNOIMNIM 1 gn3anHa

CmupHoBa E.l".,[Monck Hay4yHOM nHbopmaLmu
MantotnHa ..

http://publish.sutd.ru/
2021 tp_ext_inf_publish.ph
p?id=20215207

CaHkT-lNeTepbypr:
Cnerynta

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHE(OPMaLMOHHO-CNPABOYHbIX CUCTEM

Hay4yHas anektpoHHasa 6ubnuoteka eLIBRARY.RU
PedepatuBHo-6ubnuorpacdmyeckne 6a3bl gaHHbix BUHUTU no xumum hitp://www.viniti.ru/products/viniti-
database

OnekTpoHHO-6nbnmnotedHas cuctema IPRbooks, nybnukaumm TexHMyeckon accoumauumn Lennono3Ho-6ymaxHon
npombiwneHHocTn TAPPI.

6.3 NMepe4yeHb NULEH3MOHHOIO U CBO60OAHO pacnpoCcTpaHAeMoro NporpaMmMHoOro obecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MporpammHas cuctemMa Ansa OOHapyKeHUs1 TEKCTOBbLIX 3aMMCTBOBAHWA B Y4eOHbLIX M HaydyHbiXx paboTax
«AHTunnarnat.BY3» Bepcun 3.3

6.4 OnncaHue martepuanbHO-TeXHUYeCcKon 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

[ns npoBefeHust nabopaTopHbIX paboT UCMonb3yeTcs cneuuanuaMpoBaHHas xumMudeckas nabopartopusi

Ayantopus OcHaleHune

CneuunanuavpoBaHHasa me6enb, Aocka
YuebHas ayautopus

MynbTuMeauiiHoe obopyaoBaHue, cneyuanuaMpoBaHHas mebenb, Jocka
JlekymoHHas ¥ A pyA H P A

ayountTopusa
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