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HapuanbHO-HayKOBUM IHCTUTYT MOXKEAKHOT Ta TEXHOTEHHOT O€3MeKH
Kadenpa moxexHoi 1 TEXHOT€HHOT 0e3MeKH 00’ €KTIB Ta TEXHOJIOT i

«3ATBEPIKYIO»
Havanbauk kadenpu
MOKEXKHOT 1 TEXHOT'€HHO1 0e3MeKu
00’ €KTIB Ta TEXHOJIOT'1i1
KaHJl. TeX. HayK, JOLEHT

Angipiit BEPE3OBCHKUH
«29» ceprins 2025 p.

MeToauuHi BKa3iBKH 10 BUKOHAHHS KOHTPOJbHOI PO0OTH 3 TUCHUILIIHA
«Marepiajio3HABCTBO Ta TEXHOJOTIA MaTepiaJiB»

3a OCBITHBO-TIpO(eciiinoro nporpamoro «lloxexHa Oe3nexar»

IIITOTOBKHU OaKajaBpiB

y rainys3i 3HaHb 26 «I{uBiibHa Oe3neKay

3a cremanbHICTIO 261 «lloxkexxHa Oe3mekay

PosrnsiayTO Ta yxBajeHo 3aciiaHHIM
kKadeapu MoKeKHOT 1 TEXHOTCHHOT
Oe3nekn 00’ €KTIB Ta TEXHOJIOT1H
npotokoi Ne 47 Bin «29» ceprias 2025p.

Yepracu 2025
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Po3poOHuku: HavaabHUK Kadeapu MOKEKHOI 1 TEXHOTE€HHOI 0e3MeKu 00’ €KTIB
Ta TEXHOJIOT1H KaH[. TEXH. HayK, JOLICHT
Angpiit BEPE3OBCHKUH
npodecop kadeapu MoxkexHoi 1 TEXHOTEHHO1 0e3MeKku 00’ €KTIB
Ta TeXHOJIOT1# Ap. TexH. Hayk, nmpodecop
Onekcannp KOHIAPATEHKO
BUKJIaJa4 KadeapH MOKEeKHOI 1 TEXHOT€HHOI 0e3IeKH 00’ €KTIB
Ta TEXHOJIOT'1H,
Biraniii CTEIIAHEHKO
BUKJIaJ[a4 KadeapH MOKEeXKHOI 1 TEXHOT€HHOI 0e3IeKH 00’ €KTIB
Ta TEXHOJIOT'1H,
IBan IIITEHKO

MeTtoauyHi BKa3iBKM JO BUKOHAHHSA KOHTPOJIBHOI POOOTH BIAMOBIAHO [0
OCBITHBO-TIpodeciitHoT mporpamu  «lloxkexna Oe3neka» I MIATOTOBKH
3100yBaviB BUIIOI OCBITH 3a mepiuM (0akaJlaBpChKUM) PIBHEM BHIIOI OCBITH B
rany3i 3HaHb 26 «lluBiibHa Oe3meka» 3a cremianbHIicTIO 261 «IlokexxHa
Oesneka» 3 IUCHUILIIHM «MaTepiaJo3HaBCTBO Ta TEXHOJIOTIA MaTepiaiiBy /
Aumpiit  BEPEBOBCBKUI, Omnekcanngp KOHJPATEHKO,  Biraniii
CTEITAHEHKO, Isan IIIIEHKO — Yepkacu: HYII3 Ykpainu, 2025. — 11 c.

MertoauyHi BKa3iBKH po3poOJieH] BIAMOBIIHO JO HABUYaJbHOI IporpamMu
JTUCIUTUTIHA «MaTtepiajlo3HaBCTBO Ta TEXHOJIOT1S MaTepiaiBy.

MeTtoro BUKOHAaHHS KOHTPOJIBHOI pPoOOTH € HaOyTTA CTyACHTaMH
TEOPETUYHUX 3HAHD II0A0 Kiacudikaiii Oy1iBeTbHUX MaTepialiB, TEXHOJIOTIN 1X
BUPOOHUIITBA, CHPOBHHH, CICIIAJIBPHOTO  TEXHOJIOTIYHOTO  OOJIaJIHAHHS,
BHYTPIIIHBOI CTPYKTYPH MaTepiajiB 1 iX BIAaCTHBOCTEH 3a HOPMAJIbHUX YMOB Ta
32 YMOB BHCOKOTEMIIEPATYpPHOTO HArpiBy IiJ 9Yac TOXKEXKI 3 ypaxyBaHHSIM
MUTaHb MPOQUIAKTUKA Ta TAaCiHHS IOXKEX, a TaKOXX CY4aCHOTO HOPMAaTHBHO-
TEXHIYHOTO 3a0€3IeUeHHS TIOKEKHOI Oe3TeKH Y OyMIBHUIITBI, IO JIi€ B YKpaiHi.

MetoaudHi BKa3iBKH 10 BHKOHAHHS KOHTPOJIBHOI POOOTH 3 HaBYAJIbHOI
TUCHUILTIHA  «MartepiaJlo3HaBCTBO Ta TEXHOJOTiS MaTepiaiiBy po3poliieHa
BIJIMOBIIHO 10 OCBITHBO-TIpodeciitnoi mporpamu  «IloxkexkHa Oe3neka» Ta
MpU3HAYeH1 JyIs 3700yBaviB BHUIIO1 OCBITH BIJIJIUVICHHS 3a0YHOTO HAaBYaHHS, SIKi
HABUYAIOTHCS 3a MepuuM (0akallaBpChbKKMM) PIBHEM BHUIIOI OCBITU B Tally31 3HaHb
26 «lluButbHA Oe3mekay 3a cremianbHIcTIo 261 «IloxkexxHa Oe3mekay.

© HYII3 Vkpainu, 2025 pik
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BCTYII

Mera pmucommuiiam «Marepiaqo3HaBCTBO Ta TEXHOJIOTIS MaTepialiBy —
3aCBOEHHS 3700yBauyaMu BUIIOT OCBITH 0Q30BUX 3HaHb MO0 TE€XHOJIOT1M BUTOTOBJICHHS
Ta o0iacTeil 3acToCyBaHHsA Oy/IBETbHUX KOHCTPYKLIMHMX MaTepialiB, HapameTpiB ixX
MEXaHIYHUX 1 (DI3UKO-XIMIYHUX BJIACTUBOCTEM TMpU i BHUCOKHUX TEMIEpaTyp Ta
OTPUMAaHHA TPAKTHYHWX HABUYOK IO BH3HAYEHHIO THUITY Ta TOKCHYHOCTI MPOIYKTiB
TEPMIYHOTO PO3KJIAay 1 TropiHHA OYyIIBETbHUX MarTepiajiiB, BIUIMBY NPOLIECY TaciHHSA
MO>KEX1 HA CTaH Ta BIIACTUBOCTI Oy 1iBEJIbHUX MaTepiasiB.

VY pe3ynbTari BUBUCHHS HABYAIBHOT TUCIUIUTIHUA CTYICHTH MIOBUHHI 3HATH:
— BIUIMB TeMIEpAaTypu Ha (PI3MKO-MEXaHIYHI BIACTUBOCTI MPUPOJAHHUX KaM STHUX
MaTepialis,;
— MOBEIIHKY METAaJIIB MpH Ji1i BUCOKUX TEMIEPaTyp;
— 0COOJIMBOCTI TIOBEIIHKM OETOHIB MPU BUCOKUX TEMIEpaTypax B 3aJIEKHOCTI Bij
BUKOPUCTaHUX LIEMEHTIB Ta 3alI0BHIOBAYIB;
— 3aCTOCYBaHHSI KE€paMIUHHUX MaTepianxiB B OYMIBHUIITBI, 1X XapaKTEPHUCTHKY Ta
MOBEIIHKY B YMOBaX BUCOKHX TEMIEPATYD;
— BOTHE3aXHUCT Ta MEXaHI3M /il pi3HOMAaHITHUX METOJIB BOTHE3aXHCHOI 00OpoOKHU
JIEPEBUHM;
— criajaxyBaHHS, TOPIOYICTb, IUIABKICTh, PO3TIKaHHSA, JIUMOYTBOPEHHSA Ta
BUJIUICHHS TOKCHYHHX Ta30MOMIOHUX TMPOAYKTIB TOJIMEPHHUMH OyaiBEIbHUMHU
MarepiajiaM B YMOBax MOXKEXKI;
— obmacri 3aCTOCYBaHHS Ta 0CcOOJIMBOCTI MOKEKHOT HeOe3IeKn
TETUTO3BYKOI30JISIINHUX Ta aKyCTUYHUX MaTepiajis;
— 3aCTOCYBaHHS Ta OCOOJMBOCTI IMOXKEKHOI HEOC3NMEKH TiApOi30JIAImiiHIX
MaTepiais,;

BMITH:
— PO3MI3HABATH THIIHM MPUPOIHUX Ta MITYYHUX OYy/IBEIILHUX MaTepialliB,

— MpaimroBaTd 3 JIIIOY0I0 HOPMATHUBHOKO JIOKYMEHTAII€0 TI0 OyaiBEIbHUM
Marepianam;

— MIPOBOJIMTH OILIIHKY BOTHECTIMKOCTI Oy1iBEJIbHUX MaTepiaiB.



1. BATAJIBHI METOJIUYHI BKA3IBKHA

Hapuanbaum mumanom 3 auctuiuiing «MaTepialo3HaBCTBO Ta TEXHOJIOT1S
MarepiamiBy JUIsl CTYACHTIB BIQJUIEHHS 3a04YHOIO HABYaHHSA nependayeHo
BUKOHAHHS KOHTPOJBHOI pOOOTH.

3aBaHHA Ha KOHTPOJbHY poOoTy ckianaetbes 13 100 BapianTiB. [[B1 ocTaHH1
uudpu HOMeEpa 3ajiKOBOI KHIKKM BH3HAUAIOTh BapiaHT 3aBJaHHS KOHTPOJBHOI
po6otu (tabdn. 1). Hanpuknan, HoMep 3amikoBoi KHKKU 15621. Bapiant 3aBmpaHHs
21. 3a Tabnurero BU3HaUaeMo HoMepu nuTaunsb 11, 31, 51, 71.

BianoBige Ha KOXXKHE NMUTAHHS MOBUHHA OyTH 3MICTOBHOIO, MOBHOKO 1 MOXE
JOTIOBHIOBaTHCA TpadikaMu, CXeMaMu, PUCYHKaMHu, KpecleHHsSMu Tomo. He
JT03BOJISIETHCSI CKOPOYEHHS CJiB y TEKCTI Ta MiAMMCax 10 UIrocTpariid. B kiHIi
KOHTPOJIbHOT poOOTH HEOOXIHO BKAa3aTW BUKOPHUCTAHY JITEPaTypy Ta HOPMATHBHI
JIOKYMEHTH.

Kontponena poGoTa moBHMHHA OyTH BHKOHAHA B OKPEMOMY 3OIIUTI
pO30IpIMBUM TOYEPKOM, TPaMOTHO Ta oOxaWHO odopmieHa a0o BHKOHaHA B
TekcToBOMY mpoiiecopi MS WORD.

KoHTponpHa po0OTa OIIHIOETECS 3 YpaxXyBaHHSIM TIOBHOTH BHKJIAJICHHS
MaTepially Ta CaMOCTIHHOCTI BHKOHaHHA. OTpUMaBIIM MepeBipeHy poOoTy,
HEOOXIJTHO 03HAHOMUTHCS 13 3ayBaKCHHSMH BHKJIaJa4a, BHECTH B pOOOTY HEOOXiIH1

BUIIPABJICHHS, JOTIOBHEHHS Ta OyTH TOTOBHUM O ii 3aXHUCTY.

KoHnTtponbsha po0oTa, 1110 BUKOHaHA HE 10 BapiaHTy, HE 3apaXxOBYETHCS.



2. BABJIAHHS 1151 BAKOHAHHS KOHTPOJIBHOI POBOTH

[Ipu BUKOHAaHHI KOHTPOJBHOI POOOTH HEOOXIHO NaTU BIJAINOBIAb HA YOTUPHU

TCOPCTUIHHX IMUTAHHA.

Tabnuys 1
OcranHs nuudpa Homepy 3a71IKOBOI KHHKKHU

1 2 3 4 5 6 7 8 9 0
2 1 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
§ 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
= 9 11,31, |12, 32, 13,33, | 14,34, | 15,35, | 16, 36,| 17,37, | 18, 38,| 19,39, | 20, 40,
= 51,71 | 52,72 | 53,73 | 54,74 | 55,75 | 56, 76| 57,77 | 58, 78| 59,79 | 60, 80
2 3 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
E 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
3 4 11,31, | 12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,17, 37,| 18, 38,| 19,39, | 20, 40,
2 51,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58, 78| 59,79 | 60, 80
'E‘ 5 121, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
= 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
S 6 11,31, [ 12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,| 17, 37,| 18,38, | 19,39, | 20, 40,
'E“ 51,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58,78 | 59,79 | 60, 80
: 7 121, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
= 41,61 | 42,68 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50,70
s 8 11,31, [ 12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,| 17, 37,| 18, 38,| 19,39, | 20, 40,
§ 91,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58, 78| 59,79 | 60, 80
2 9 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10, 30,
é 41,61 | 42,62 | 43,63 | 44,64 | 45,65 | 46,66 | 47,67 | 48,68 | 49,69 | 50, 70
0 11, 31,(12,32, | 13,33, | 14,34, | 15,35, | 16, 36,| 17,37, | 18, 38,| 19,39, | 20, 40,
51, 71| 52,72 | 53,73 | 54,74 | 55,75 | 56, 76| 57,77 | 58, 78| 59,79 | 60, 80
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2.1. TEOPETUYHI INTAHHSA

3actocyBaHHs OyJ1IBEIbHUX MaTepialiB y Oy1BEIbHUX KOHCTPYKIIISX.

Knacudikanis 6yniBenbHUX MaTepiaiiB.

BornecrTiiikicTh OyaiBeIbHUX KOHCTPYKIIIH.

®di3u4H1 BJaCTUBOCTI MaTepialiB.

I'inpodi3uyHi BIACTUBOCTI MaTepialiB.

Temno¢3M4H1 BIaCTUBOCTI MaTepiaiiB.

AKyCTHUYHI BJaCTUBOCTI MaTepiaiB.

Paniairiiini BmacTUBOCTI MaTepiaib.

XiM14H1 BJACTUBOCTI MaTepiaiB.

MexaHi4H1 BJIACTUBOCTI MaTepialiB.

Busnavenns 1 knacudikaliisi npupoAHUX KaM’ THUX MaTepiaib.

OcHOBHI ~ OCOOJMBOCTI BHUKOPUCTAaHHS Ta JOOYBaHHS NPUPOAHHUX

MaTepialiiB 1 BUPOOIB.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

BnacTuBOCTI MpUPOAHUX KaM’ sSTHUX MaTepiajib.
XapaKTepUCTUKU AESKUX IPUPOJHUX KaM’ THUX MaTepialib.
BriuB BUCOKHMX TemIepaTyp Ha NPUPOAHI KaM’ siHI MaTepiaiu.

BuzHnaueHHs, BUKOpUCTaHHS B OYAIBHUITBI 1 KiTacu(iKaIlis METaiB.

OCHOBM TEXHOJIOT1# OTPUMaHHS YaBYHY Ta CTaJl.

BrnactuBoCTI 1 MapKyBaHHSI METAJICBUX CIUIABIB.

BruiB BHCOKMX TemMIepaTyp Ha BIIACTUBOCTI METAIIB.
BoruesaxucT MeTaaeBuX KOHCTPYKIIiH.

Busznadenns 1 kiacudikarliss HEOPraHIYHUX B'SDKYYHX MaTepiaiB.
[ToBiTpsHi B's>xydi Matepianu. TexHOIOTisS BHUTOTOBIICHHS,

TEMIIEpaTyp Ha BIACTHBOCTI TBEPAUX OyAiBEIbHUX PO3UMHIB.

23.

[NppaBniuai B'SDKy4di Marepiaau. TeXHOJOTiIS BUTOTOBJICHHS,

TEMIIEpaTyp Ha BIACTHBOCTI TBEPAUX OyAiBEILHUX PO3UMHIB.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

Busnauenns ta ocobnuBocTi GopmMyBaHHS CTPYKTYpH OETOHIB.
Cranmaptu3aiiig Ta kiacudikairiss OSTOHIB.

OcHOBHI BTaCTUBOCTI 1 Kacudikailis BAKKIUX OCTOHIB.
Jlerki 6eToHwm.

CremianbHi O€TOHM.

[ToBeninka OGETOHIB 32 YMOB TMOXKEXKI.

Po3BUTOK Ta 3acTOCYBaHHSA 3a11300€TOHHUX KOHCTPYKITIH.
Knacudikaris 3a11300€ TOHHUX KOHCTPYKITIH.

I"any3i 3acTocyBaHHs 3a11300€TOHY.

Oco6aHBOCTI 3a11300€TOHY, SIK OY/IBEIbHOTO MaTepiaty.
[ToBeninka 3a11300€ TOHHUX KOHCTPYKIIIM 32 YMOB MOXKEXKI.
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35.

CunikaTHi MaTepiaiy, BU3BHAYEHHS, OCHOBU TE€XHOJIOI1i BUTOTOBJICHHS.

36. CunikarHa nerina. OCHOBHI XapaKTEPUCTUKHU, TEXHOJIOr1i BUPOOHUIITBA Ta
BUKOPHCTaHHSI.

37. CunikatHuii 6eToH. OCHOBH1 XapaKTEpUCTUKH, TEXHOJOrli BUPOOHHUIITBA
Ta BUKOPUCTaHHS.

38. [loBeainka CUITIKATHUX MaTepiasiiB IPU BUCOKUX TEMIIEpATypax.

39. BusnaueHHs1, CUpOBHHA Ta i1CTOPISt CTBOPEHHS 1 BUKOPUCTAHHSA KEPAMIYHHUX
MaTepialiiB Ta BUPOOiB.

40. ["onoBHI KpuTepii KnacuPikaiii kKepaMiYHUX MaTepiaiiB.

41. Oco0aMBOCTI TEXHOJIOT1i BUTOTOBIIEHHS KEPAMIYHUX BUPOOIB.

42. [loBeninka KepaMiuHUX MaTEpialliB B YMOBAX BUCOKUX TEMIIEPATYD.

43. JlepeBuHa K NMPUPOJHUN OpPraHiyHUN KOMIO3ULIMHUNA MaTepiall. 3arajibHi
B1JTOMOCTI.

44, bynosa nepeBunu. MakpocTpykTypa.

45. MikpocTpyKTypa Ta XIMIYHUHN CKJIaJ] ICPEBUHH.

46. OCHOBHI TPOMHUCIIOBI TOPOAH I€PEBUHHU.

47. OCHOBHI BJIaCTUBOCTI JICPEBUHMU.

48. Banu nepeunu.

49. BukopucranHs IepeBUHU B PI3HUX TAy3X EKOHOMIKH.

50. [TpoGneMu TOBroBIYHOCTI. 3aXUCT ACPEBUHHU BiJ THUTTS.

51. [ToBeniHka nqepeBUHM NMPU HATrpiBaHHI.

52. BoruesaxucT aepeBuHHU.

53. Kiracudikarrist mojgiMepHUX PEYOBHH Ta MaTepialliB Ha IXHIH OCHOBI.

54, XapakTepucTUKa OyaiBebHMX MaTepialiB Ha OCHOBI IOJIMEPHUX
PEYOBHH.

55. Ominka  nmoBroBiyHocTi. IIpoGiemMu  ekosorii  BUpPOOHHIITBA  Ta
3aCTOCYBaHHS MOJIIMEPHUX MaTepialiB.

56. BB BHCOKMX TeMIiepaTyp Ha MoyIiMepHi OyaiBebHI MaTepialiu.

of. TexHiuHi pIlIEHHS TO 3HUKEHHIO TOPIOYOCTI MOJIMEPHUX OyIiBEIbHHUX
MaTepiais.

58. BusHnadeHnHs Ta 0co01uBOCTI POPMYBaHHS CTPYKTYPH OCTOHIB.

59. CrangapTu3aitis Ta kiacudikailis OETOHIB.

60. OcCHOBHI MEXaHI4YHI XapaKTEPUCTUKN BAKKMX OCTOHIB.

61. CranapTr30BaHi 3a MIIHICTIO KJIACH Ba)KKOT'0 OCTOHY.

62. Knacudikaiis Baxxkux 6€TOHIB 38 MOPO30CTIHKICTIO Ta BOJIONIPOHUKHICTIO.

63. Tennod13u4H1 BIaCTUBOCTI BaXKKUX OETOHIB.

64. BusznauenHs Ta 0cOOIUBOCTI CTPYKTYPH JIETKUX OCTOHIB.

65. Knacudikariis Ta oCHOBHI BJaCTUBOCTI JIETKUX OCTOHIB.

66. CTpyKTypa Ta OCHOBHI BJIACTUBOCTI KPYITHOTIOPUCTUX OETOHIB.
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67. CrpykTypa Ta OCHOBHI BJIaCTUBOCTI TOPU30BAHUX OETOHIB.

68. CrtpykTypa Ta TEXHIUHI XapaKTEPUCTUKHU HI3IPIOBATHX OETOHIB.

69. CrneuianbHi 6eTonu. Bucokominauii 6€ToH.

70. CrneuianbHi 6eTonu. XKapocTiiikuii 6€ToH.

71. Crneuianbhi 6eTonn. KoposiiiHocTilkuil O€TOH.

12, CrneuianbHi 6eTonu. beToH uis 3axucty Bia pagiarii.

73. [loBeninka OETOHIB 32 YMOB MOMKEXKI.

74, Po3BUTOK Ta 3aCTOCYBaHHA 3a11300€TOHHUX KOHCTPYKIIIMH.

75. Knacudixanis 3a5113006eTOHHUX KOHCTPYKIIIH.

76. OcoOnuBOCTI TEXHOJIOT1M BUTOTOBJIEHHS 30IpHOrO Ta MOHOJITHOTO
3aJ11300€TOHY.

77, Tunu apMmyBaHHS 3a711300€TOHHUX BUPOOiB.

78. Cxemu po0OoTH OETOHHOT Ta 3a1i300€TOHHOI 0aJOK MPH EKCILTyaTaliiiHIX
HaBaHTaxeHHAX. CHopMyTIOBaTH OCHOBHI BIIIMIHHOCTI.

79. Xapakrep pob0TH MOTIEPEIHBO HATIPYKEHOT 3a11300€TOHHOT OAJIKH.

80. BornecTiiikicTh 325113006 TOHHUX KOHCTPYKIIIi.
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