JIEP)KABHA CJIYKBA YKPATHU 3 HAJI3BBUUYAHUX CUTY ALIIIA

Yepkacbkuil IHCTUTYT NOXKEXKHOI Oe3neku imeH1 ['epoiB HopHoOus
HarioHanbHOTO YHIBEPCUTETY HIUBIILHOTO 3aXUCTY YKpaiHu

dakyabTET MOXKEKHOT Oe3MEKH
Kadenpa 6e3neku 00’ ekTiB Oy IIBHUIITBA Ta OXOPOHH Mparli

MetoanyHi BKa31BKH 10 BUKOHAHHS KOHTPOJBHOT pOOOTH BiAIOBIIHO J10
OCBITHBO-TIpodeciitHoi mporpamu «IlokexxHa 6e3mekay IS MArOTOBKU
3100yBaviB BHINOI OCBITH 3a TIepIInM (O0akagaBpChKUM) piBHEM BHIIO]
OCBITH B Tary3i 3HaHb 26 «I{uBinpHa Oe3meKay 3a CHeIiaJIbHICTIO
261 «IloxexxHa Oe3nexkay 3 TUCLIUILIIHA

«Mamepiano3nagcmeo ma mexHoi02is mamepianiey

Yepracu 2023



bbK 38.3 Memoouuni 6xazieku 062080peHi ma cxeaieHi Ha

YK 691 3acioanti kagheopu besnexu 06 'ekmis
OyOisHUYmMeEa ma 0xXoporu npayi haxyrvmemy
nodcedxcHoi bezneku Yepracvkoeo incmumymy
nooicedichoi beznexu imeni I'epoie Yoproouns
HYI[3 Vkpainu (npomoxon Ne 32 6io 29 cepnus
2023 poky).

Po3poOnuku: HauanbHUK Kadeapu Oe3neku 00’ €KTiB OyIBHUIITBA Ta
OXOpOHH Ipalll KaHjA. TEXH. HayK, JTOLIEHT
Anppiit BEPE3OBCHKU nonent kadeapu 6e3mnexu 06 eKTiB
OyJIBHULITBA Ta OXOPOHU Mpal KaHJ. TEXH. HAyK, TOI[EHT
Oner KYJIIA

MeTtoauyHl BKa3iBKM J0 BHKOHAHHS KOHTPOJIbHOI POOOTHU BIJAMOBIIHO 10O
oCBITHBO-TIpodeciitnoi mporpamu  «llokexxHa Oe3meka» s MIATOTOBKHU
3100yBayiB BUILIOI OCBITH 3a MepuInM (0akagaBpCbKUM) PIBHEM BUILOT OCBITH B
rany3i 3HaHb 26 «l{uBinbHa Oe3meka» 3a cherianpHICTIO 261 «IloxexHa
Oe3neka» 3 IUCHUILTIHM «Martepialo3HaBCTBO Ta TEXHOJIOTisS MaTepiajiiBy /
Aunpiit BEPEBOBCBKUM, Oner KYJIIIA — Yepkacu: UIIIB im. Tepois
Yopuobmia HYL[3 Ykpainu, 2023. - 11 c.

MeTtonnuHi BKa3iBKU PO3pOOJICHI BIAMOBIIHO 10 HABYAJIBHOI MTPOTPaMu
JTUCHIUTUTIHA «MaTtepiaio3HaBCTBO Ta TEXHOJIOT1SI MaTepiajiBy.

MeToro BUKOHAHHS KOHTPOJBHOI poOOOTH € HaAOyTTS CTyAeHTaMHU
TEOPETUYHUX 3HAHb MO0 Kiacuikallli Oy iBeTbHUX MaTepiajiB, TEXHOJIOT1H
iX BUpPOOHHWIITBA, CHPOBHHHU, CIICIIAJILHOTO TEXHOJIOTIYHOTO OO0JIagHAHHSA,
BHYTPIIIHBOI CTPYKTYPH MaTepiaiiB 1 iX BIaCTUBOCTEN 32 HOPMAJIHHUX YMOB Ta
3a YMOB BHCOKOTEMIIEPATYpHOTO HArpiBy MiJ Yac TOXEXl 3 ypaxyBaHHSIM
NUTaHb MPOQIIAKTUKHA Ta TACIHHS TMOXEXK, a TAaKOXK CY4aCHOI0 HOPMaTHUBHO-
TEXHIYHOTO 3a0e3MedeHHs] TMOXKEeKHOI Oe3leku y OyAIBHMIITBI, IO i€ B
VYkpaiHi.

MeTtoauyHi1 BKa3iBKU JO BUKOHAHHS KOHTPOJIBHOI pOOOTH 3 HaBYAIBHOT
TUCHUIUTIHU «Martepiajlo3HaBCTBO Ta TEXHOJIOTIS MarepiajiBy po3pobiieHa
BIJIMOBIAHO /10 OCBITHRO-Tipodeciiinoi mporpamu «llokexxHa Oesmneka» Ta
pU3HAYEHI 1J1 3700yBayiB BUIOT OCBITU BIAAUICHHS 3a0YHOTO HaBYaHHS, 5Kl
HABYAIOTHCS 3a MepuM (0akaaaBpChbKUM) PIBHEM BUIIO1 OCBITH B rajy3i 3HaHb
26 «lluBinpHa Oe3rekay 3a cremiaabHIcTIo 261 «IloxkexxHa Oe3mekay.

© UYIIIB im. I'epoiB Yopuoowins HYII3 Ykpainu, 2023 pik
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BCTYII

Mera aucuumiaiHa «Matepiao3HaBCTBO Ta TEXHOJIOTIS MaTepialliBy —
3aCBO€HHS 3700yBayaMH BHINOi OCBITH 0a30BUX 3HaHb IOJ0 TEXHOJOTIN
BUTOTOBJICHHS Ta 00J1aCTEH 3aCTOCYBaHHS OYyIBEILHUX KOHCTPYKIIMHUX MaTepialiB,
napaMeTpiB iXx MeXaHIYHMX 1 (PI3MKO-XIMIYHHUX BJIACTUBOCTEH MPH i BHCOKHX
TEMIEpaTyp Ta OTPUMAaHHS NPAKTHYHUX HABUYOK I10 BU3HAYCHHIO THUIY Ta
TOKCHUYHOCTI MPOJYKTIB TEPMIYHOI'O PO3KJIaAy 1 TOPIHHS OyAiBEIbHHUX MaTepialiB,

BIUIMBY IMPOIECY TaCiHHS IMOXKEXK1 Ha CTaH Ta BIACTUBOCTI OyAiBEIbHUX MaTepialiB.
VY pe3ynbTari BABYCHHS! HABYAIBHOI JUCIUIUIIHU CTY/ICHTH TOBUHHI 3HATH:
— BILJTUB TEMIIEpaTypu Ha (PI3UKO-MEXaHIYH1 BJIACTUBOCTI MPUPOAHUX Kam’ sTHUX
MaTepiaiB;
— MOBEJIHKY METaNIB IIPH 11l BACOKUX TEMIIEPATYP;
— 0COOJIMBOCTI MOBEIIHKK OETOHIB IPU BUCOKHUX TEMIIEpPATypax B 3aJI€KHOCTI BiJl
BUKOPUCTAHUX IIEMEHTIB Ta 3alI0BHIOBAYIB;
— 3aCTOCYBaHHS KepaMIYHUX MartepiaiiB B OYJIBHHUIITBI, iX XapaKTEPUCTHKY Ta
MOBEIHKY B yMOBaX BUCOKHX TEMIIEpPaTyp;
— BOTHE3aXMCT Ta MEXaH13M i1 PI3HOMaHITHUX METOJIB BOTHE3aXUCHOI 00pOOKU
JIepeBUHU;
— crajaxyBaHHS, TOPIOYICTb, IUIABKICTb, PO3TIKAHHA, JAUMOYTBOPEHHS Ta
BUJIJICHHS TOKCHYHHMX Ta30MOJIOHUX TMPOAYKTIB MOJIMEPHUMHU OyiBETbHUMU
MarepiajgamMu B yMOBaX MOXEXKI;
— o0ylacTi  3aCTOCYBaHHS ~ Ta  OCOOJMBOCTI  TOXKEXKHOT  HeOe3NeKu
TEIJI03BYKO130JISAIMHUX Ta aKyCTUUHUX MaTepiaiB;
— 3aCTOCYBaHHS Ta OCOOJIMBOCTI TOXKEKHOI HEOE3NMEeKH TipOoi30JsiiHuX
Marepiais;
BMITH:
— pO3Mi3HABATH TUIH MPUPOTHUX Ta MITYYHUX OY/IIBEIbHUX MaTepiaiB;

— mpaioBaTd 3 JII0Y0K0 HOPMATHBHOK JOKYMEHTAIl€l0 1Mo Oy/iBeIbHUM
Marepianam;

— MPOBOAMTHU OIIHKY BOTHECTIMKOCTI OyIBEIbHUX MaTepiaiB.



1. 3ATAJIBHI METOJANYHI BKA3IBKH

HapuanpHuM 1utaHoM 3 AMCHMIUTIHM «MaTepiallo3HaBCTBO Ta TEXHOJIOTIS
MaTepianmiB» JUIsl CTYACHTIB BIJIUICHHS 3a04YHOTO HaBYaHHA MepeadaueHo
BUKOHAHHS KOHTPOJIBHOT pOOOTH.

3aBaaHHS HA KOHTPOJBHY poO0Ty ckianaeThes i3 100 BapiadTis. [[Bi ocTanH1
mupu HOMepa 3aJiKOBOI KHMKKM BH3HAYAIOTh BapiaHT 3aBIAaHHS KOHTPOJBHOI
pobotu (tabn. 1). Hampukian, Homep 3amikoBoi KHWXKH 15621. Bapiant
3apmadHs 21. 3a Tabnuiiero Bu3HaYaeMo HoMmepu nutanb 11, 31, 51, 71.

BianoBiae Ha KOXKHE MUTAHHS MOBUHHA OYTH 3MICTOBHOIO, IIOBHOIO 1 MOXeE
JIOTIOBHIOBAaTHCA TpadikamMu, CXeMaMH, PUCYHKaMH, KpecleHHsSMH Tomo. He
JTIO3BOJIAETHCSI CKOPOYEHHSI CIIB y TEKCTI Ta MiANUcax 10 UmrocTpaiid. B kiHIl
KOHTPOJILHOT pOOOTH HEOOX1THO BKa3aTH BUKOPUCTAHY JIiITepaTypy Ta HOPMaTHBHI
JOKYMEHTH.

KontponbHa po0OoTa mnoBHHHAa OyTH BHUKOHAaHa B OKPEMOMY 3OLIMTI
pO30IpJAMBUM MOYEPKOM, TPaMOTHO Ta OXallHO odopmieHa abo BUKOHaHa B
TeKkcToBOMY Ipouecopi MS WORD.

KoHTtposibHa po0OOTa OLIHIOETHCS 3 ypaxyBaHHSIM MOBHOTH BUKJIAJIEHHS
Marepialy Ta CaMOCTIMHOCTI BHKOHaHHS. OTpUMaBIIM MEPEBIpEHY poOOTY,
HEOOXITHO O3HAMOMHUTHCA 13 3ayBaXKEHHSIMHU BHUKIIaJaya, BHECTH B poOOTY

HEOOX1/IH1 BUMPABJICHHS, IOTIOBHEHHS Ta OyTH TOTOBUM JIO ii 3aXUCTY.

KontponbHa po0oTa, 1110 BUKOHAHA HE TI0 BapiaHTy, HE 3apaXOBYEThC.



2. BABJIAHHS 1J11 BAKOHAHHS KOHTPOJIbHOI POBOTH

[Ipn BuKOHAHHI KOHTPOJBHOI pOOOTH HEOOXITHO NaTH BIJIMOBIIbL HA YOTHUPH

TCOPCTUIHUX ITUTAHHS.

Tabnuys 1
Ocranns uudpa HoMepy 3aJiKOBOI KHHKKH
1 2 3 4 ) 6 7 8 9 0

= 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
= 5 11,31, |12, 32, 13,33, | 14,34, | 15,35, | 16, 36,| 17,37, | 18, 38,| 19,39, | 20, 40,
s 51,71 | 52,72 | 53,73 | 54,74 | 55,75 | 56, 76| 57,77 | 58, 78| 59,79 | 60, 80
2 3 121, | 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, 112,32, | 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 5 11,31, 112,32, | 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, 112,32, | 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
4 9 121, | 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 IMTAHHSA

3actocyBaHHA OyIiBEIbHUX MaTepiaiiB y OyAiBeIbHUX KOHCTPYKIIISIX.
Kiacudikariist OyiBelbHUX MaTepiaiiB.

BornecTilikicTh Oy/1IBETbHUX KOHCTPYKIIIH.

@di3uuHI BIACTUBOCTI MaTepiaiB.

['apodizuuHi BIACTUBOCTI MaTepiaiB.

TemnmodizuyHi BIacTUBOCTI MaTepialiB.

AKYCTHUYH1 BJIACTUBOCT1 MaTepiaJiB.

Paniariiini BIIacTUBOCTI MaTepiaiB.

XiMi4HI BIaCTUBOCTI MaTepiajiB.

MexaHiuHi BJIaCTUBOCTI MaTepialiB.

BuzHaueHHs 1 knacugikamis NpUpOJHUX KaM THUX MaTepialiB.
OcCHOBHI OCOOJMBOCTI BUKOPUCTaHHS Ta J00OYBaHHS NPHUPOJHHUX

MarepiaiiB 1 BUpOOIB.

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

BractuBocTi mpupoHUX KaM’STHUX MaTepiaiB.

XapakTepUCTUKU JIEIKUX MPUPOTHUX KaM STHUX MaTepialliB.

Bruius BuCOKuX TeMneparyp Ha MPUPOJIHI KaM’ sHI MaTepialiu.
BusnaueHHs, BAKOpUCTaHHS B OyNIBHUIITBI 1 KJIacu]iKallisi METaiB.
OCHOBM TEXHOJIOT1/ OTPUMAaHHS YaBYHY Ta CTaJIl.

BractuBOCTI 1 MapKyBaHHS METAJIEBUX CIUIABIB.

BruiuB BUCOKMX TeMmepaTyp Ha BIACTUBOCTI METaJIIB.

Bornesaxuct MeTaneBux KOHCTPYKIIIH.

Busznauenns 1 knacugikaiiis HEOpraHiYHUX B'SKYUHUX MaTepialliB.
[ToBiTpsiHi B'spKyul MaTepiayiin. TeXHOOTISI BUTOTOBJICHHS, BILINB

TEeMIIepaTyp Ha BJIACTUBOCTI TBEPAUX Oy/IBETbHUX PO3UHHIB.

23.

INpgpaBmiyHi B'spKy4l Martepianu. TexXHOJIOTiS BUTOTOBJICHHS, BILUIWB

TeMIIepaTyp Ha BJIACTUBOCTI TBEPAUX OyIBETbHUX PO3YMHIB.

24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34,

Busnauenns ta 0oco0auBOCTI GOpMYBaHHS CTPYKTYPH OCTOHIB.
Cranpaptu3alis Ta Kiaacudikaris 0€TOHIB.

OcHOBHI BIACTUBOCTI 1 KJacu(ikailis BAKKUX OCTOHIB.
Jlerki 6eToHwU.

CremianbHi 0€TOHHU.

IToBeninka OETOHIB 32 YMOB MOMXKEXKI.

Po3BUTOK Ta 3acTOCyBaHHS 3a11300€ TOHHUX KOHCTPYKITIH.
Krnacudikarist 3113006 TOHHUX KOHCTPYKIIIH.

I"amy3i 3acTocyBaHHS 3a11300€TOHY.

Oco6uBOCTI 3a11300€TOHY, K OyAIBEIHLHOTO MaTepiamy.
[ToBeninka 3a11300€ TOHHUX KOHCTPYKIIiH 32 YMOB ITOXEXKI.
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35. CutikaTHi MaTepiaiav, BA3HAYEHHS, OCHOBU T€XHOJIOT1i BUTOTOBJICHHS.

36. CunikatHa rerna. OCHOBHI XapaKTepPUCTUKH, TEXHOJIOT1i BAPOOHHUIITBA Ta
BUKOPHUCTAHHS.

37. Cunikatuuit 6eToH. OCHOBH1 XapaKTePUCTUKH, TEXHOJIOT11T BUPOOHUIITBA
Ta BUKOPUCTAHHSI.

38. [ToBeniHKka cHIIIKaTHUX MaTepiajliB MIPH BUCOKUX TeMIIepaTypax.

39. BusnauenHsi, cuUpoBMHA Ta ICTOpisl CTBOPEHHS 1 BUKOPHUCTAHHS
KepaMi4YHUX MaTepiaiaiB Ta BUPOOIB.

40. ["onoBHI kpuTepii Kinacuikalii kepaMiuHUX MaTepialiB.

41. Oco0AMBOCTI TEXHOJIOT1i BUTOTOBJICHHS KEpaMIYHUX BUPOOIB.

42. [ToBeniHka KepaMiYHUX MaTepiaiaiB B yMOBaX BUCOKMX TEMIIEPATYp.

43. JlepeBuHa SK TPUPOJHUN OpPraHIYHUN KOMMO3UIIAHUNA Marepia.

3arajibH1 BiJIOMOCTI.
44, bynoBa nepeBunu. MakpocTpyKTypa.

45. MikpocTpyKTypa Ta XIMIYHUN CKJIaJ] JCPEBUHH.

46. OCHOBHI TPOMHUCIIOBI TOPOAU JIE€PEBUHHU.

47. OCHOBHI BJIaCTUBOCTI JIEPEBUHU.

48. Banu nepeBunu.

49. BukopuctanHs IepeBUHU B PI3HUX TATY35IX EKOHOMIKH.

50. [TpoOGnemu OBroBIYHOCTI. 3aXUCT IEPEBUHU BiJl THUTTS.

ol. [ToBeninka nepeBUHU MPU HATpIBaHHI.

52. Boruae3axucT gepeBuHHU.

53. Krnacudikarist moaiMepHUX pe4OBHH Ta MaTepiaiiB Ha IXHI OCHOBI.

o4, XapakTepucTuka OyaiBebHUX MaTepiajdiB Ha OCHOBI MOJIMEPHUX
PEYOBHH.

95. Ouinka poBroBiyHocti. I[IpobGnemu  ekonorii  BUpOOHHMIITBA  Ta
3aCTOCYBaHHS MOJIMEPHUX MaTepiaiiB.

56. BruuB BuCOKMX TeMmepaTyp Ha MOJiMEpHI OyAiBeIbHI MaTepialiu.

o7. TexHiuHI pIIEHHS MO 3HWKEHHIO TOPIOYOCTI MOJIMEPHUX Oy 1IBEIbHUX
MaTepiaiB.

58. BuznaueHHs Ta 0co0MBOCTI POPMYBaHHS CTPYKTYpU OETOHIB.

59. Cranpaptu3aiiis Ta kiaacudikaiiis 6€TOHIB.

60. OCHOBHI MeXaH14YH1 XapaKTePUCTUKHU BaXKKUX OETOHIB.

61. CraHmapTHU30BaHi 3a MIITHICTIO KJIACH BaXKKOTO OETOHY.

62. Knacudikamiss  Baxkux  OCTOHIB 32  MOpPO3OCTIMKICTIO  Ta
BOJIOTIPOHUKHICTIO.

63. Tennodi3u4H1 BIACTUBOCTI BaXKKUX OCTOHIB.

64. BusnadenHs Ta 0COOIUBOCTI CTPYKTYPH JIETKHUX OCTOHIB.

65. Kiacudikariist Ta OCHOBH1 BIaCTUBOCTI JIETKMX OCTOHIB.
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66.

CtpyKTypa Ta OCHOBHI BJIACTUBOCTI KPYITHOIIOPUCTHUX OCTOHIB.

67. CTpyKTypa Ta OCHOBHI BIIACTHBOCTI IIOPU30BAHUX OCTOHIB.

68. CtpykTypa Ta TeXHIYHI XapaKTePUCTUKU HI3APIOBATUX OCTOHIB.

69. Cremianbai 6eToHN. Bucokomirtauii 6€TOH.

70. CrnemiansHi 0eTonu. JXKapocTiiikuii 6€TOH.

71. CrnemiansHi 0eTonu. KoposiitHocTiiikuit 6€TOH.

12. CrnemnianbHi OeToHu. BeToH 11 3aXUCTy Bij pamialii.

73. [ToBeninka OETOHIB 32 YMOB ITOXKEXKI.

74. Po3BuTOK Ta 3acTOCYBaHHS 3a7i1300€ TOHHUX KOHCTPYKITIH.

75. Knacudikarist 3a511300€ TOHHUX KOHCTPYKIIIH.

76. Oco0MMBOCTI TEXHOJIOTIM BUTOTOBJIEHHA 301pHOrO Ta MOHOJITHOTO
3a11300€TOHY.

77. Tunu apmyBaHHs 32113006 TOHHUX BUPOOIB.

78. CxeMu po60TH 6€TOHHOT Ta 3a7T1300€TOHHOT 0AJIOK MPU EKCIUTyaTaIlliHUuX
HaBaHTaXeHHAX. CHhopmyItoBaTH OCHOBHI BIJIMIHHOCTI.

79. Xapakrtep poOOTH ONEPEIHBO HANIPYKEHOT 3a11300€TOHHOI OaJIKH.

80. BorraecTiliKicTh 325113006 TOHHUX KOHCTPYKIIIH.
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