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 BiAMOBIIHO JI0
OCBITHBO-TIpodeciiiHoi porpamu « L {uBiIbHUN 3aXUCT», «OXOpOHa Tpar»
JUTSL TATOTOBKY 3/100yBaviB BUINOI OCBITH 3a TIEepIInM (0aKaIaBpChKUM)
piIBHEM BUIIO1 OCBITH B raiy3i 3HaHb 26 «[{uBinbpHa Oe3mexay 3a
crieriabHICTIO 263 «luBlapHA Oe3Ieka 3 JUCIUILIIHH

«Mamepiano3nasecmeo ma mexHono2ia mamepiaiis)

Yepkacu 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).

Po3po0nuku: HavanbHUK Kadeapu 6e3rnekn 00’ eKTiB OyAiBHHUIITBA Ta
OXOpPOHHU TIpalll KaHJ. TeXH. HayK, JOLEHT
Awunpiit BEPE3OBCBKUU norent xadeapu 6e3mexu
00’€exTiB OyZIBHULITBA Ta OXOPOHH Mpalll KaH/. TEXH. HAaYK,
noueHt Oner KYJIIHA

MeTtoauyHl BKa3iBKM J0 BHKOHAHHS KOHTPOJIbHOI pPOOOTH BIAMOBIIHO MO
oCBITHBO-TIpodeciitHoi nporpamMu  «l{uBiIpHUN 3axuCT», «OXOpoHa Mpaii»
JUTS IATOTOBKM 37100yBayiB BUIIOI OCBITH 32 MEpIIUM (0aKkajJaBpChKUM) pIBHEM
BUIIIOi OCBITH B Taiy3i 3HaHb 26 «lluBiapHa Oe3meka» 3a cremiabHICTIO 263
«lluBinpHA Oe3reka» 3 MUCHUILIIHKM «MaTepiaJo3HaBCTBO Ta TEXHOJIOT1SA
matepianiB» / Auapiit BEPE3OBCBHKUM, Oner KYJIIIA — Yepkacu: YIITh
imeni ['epoiB YopuoOuns HYL3 Vkpainu, 2023. — 11 c.

MeTonnyH1 BKa3iBKK pO3pO0OJIEHI BIAMOBIIHO /10 HABYAJIBHOI IPOrpaMHU
TUCHUIUTIHY «MaTtepiaio3HaBCTBO Ta TEXHOJIOT1SI MaTepiaiBy.

MeToro BUKOHAHHS KOHTPOJBHOI pOOOTH € HaAOYyTTS CTyAeHTaMHu
TEOPETUYHUX 3HAHb MO0 Kiacu(ikalii OyAiBeIbHUX MaTepiaiiB, TEXHOJIOT1H
iX BUpPOOHHUIITBA, CHUPOBUHHU, CIEIIATLHOTO TEXHOJOTIYHOIO OO0JIagHAHHS,
BHYTPIIIHBOI CTPYKTYPH MaTepiaiiB 1 iX BIaCTUBOCTEN 32 HOPMAJIbHUX YMOB Ta
32 YMOB BHUCOKOTEMIIEPATYpHOTO HArpiBy MiJ 4ac MOXKEXKl 3 ypaxyBaHHSIM
NUTaHb MPOQIIAKTUKUA Ta TACIHHS TMOXKEX, a TAKOX CYy4aCHOI0 HOPMATHBHO-
TEXHIYHOTO 3a0e3MedyeHHsI TMOXKEeKHOI Oe3leku y OyAIBHMIITBI, IIO i€ B
VYkpaiHi.

MeTonnyH1 BKa31BKU 10 BUKOHAHHS KOHTPOJIBHOI POOOTH 3 HaBYAIBHOL
TUCHUIUTIHN «Martepialo3HaBCTBO Ta TEXHOJIOTIS MarepiajiBy po3poOIieHa
BIJIMOBITHO /O OCBITHBO-TIpo(eciitHoi mporpamu  «[{UBUTBHMI 3aXHUCTY,
«OxopoHa mparli» Ta mpu3HadeHl s 3700yBayiB BHUINOI OCBITH BIII1JICHHS
3a0YHOTO HaBYaHHsI, SIKI HABUAIOTHCS 3a mepmuM (0akalaBpChbKUM) piBHEM
BUIIOI OCBITH B Tamy3i 3HaHb 26 «lluBimbHa Oe3meka» 3a CHEIiadbHICTIO
263 «lluBinbpHA Oe3IeKay.

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

Mera aucuumiaiHa «Matepiao3HaBCTBO Ta TEXHOJIOTIS MaTepialliBy —
3aCBO€HHS 3700yBayaMH BHINOi OCBITH 0a30BUX 3HaHb IOJ0 TEXHOJOTIN
BUT'OTOBJICHHS Ta 00J1aCTEH 3aCTOCYBaHHS OYIBEIbHUX KOHCTPYKIIHHUX MaTepialliB,
napaMeTpiB iX MeXaHIYHMX 1 (I3MKO-XIMIYHHMX BJIACTUBOCTEM TMpPH Jii BUCOKHUX
TEMIEpaTyp Ta OTPUMAaHHS NPAKTHYHUX HABUYOK I10 BU3HAYCHHIO THUIY Ta
TOKCHUYHOCT1 MPOJYKTIB TEPMIUYHOTI'O PO3KJIaAy 1 TOPIHHSA OYyMiBEIbHHUX MaTepialiB,

BIUIMBY IMPOIECY TaCiHHS IMOXKEXK1 Ha CTaH Ta BIACTUBOCTI OyAiBEIbHUX MaTepialiB.
VY pe3ynbTari BABYCHHS! HABYAIBHOI TUCIUILIIHU CTY/ICHTH TOBUHHI 3HATH:
— BILJTUB TEMIIEpaTypu Ha (PI3UKO-MEXaHIYH1 BJIACTUBOCTI MPUPOAHUX Kam’ sTHUX
MaTepiaiB;
— MOBEJIHKY METaIIB IIPH Il 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, TOpPIOYICTb, IUIABKICTh, PO3TIKAHHSA, 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 TIIOXKEXKHOI HEOE3MEeKH TiIPOoi30ALIHHIX
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 ckiamaeThes i3 100 BapianTiB. [IBi ocTanHi
mupu HOMepa 3ajJiKOBOi KHMKKM BH3HAYAIOTh BapiaHT 3aBAAHHS KOHTPOJIBHOI
pobotu (tabn. 1). Hampukian, Homep 3amikoBoi KHWXKH 15621. Bapiant
3apmadHs 21. 3a Tabnuiiero Bu3HaUYaeMo HoMepu nutans 11, 31, 51, 71.

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

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

KoHTtposnbHa po0OOTa OLIHIOETHCS 3 ypaxyBaHHSAM IOBHOTH BHUKJIAJACHHS
Marepialy Ta CaMOCTIMHOCTI BHKOHaHHS. OTpUMaBIIM MEPEBIpEHY poOOTY,
HEOOXITHO O3HAMOMHUTHCA 13 3ayBaXEHHSMU BHUKIaJaya, BHECTH B poOOTYy

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

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



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,
= 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.

AKYCTHUYHI BJJACTUBOCT1 MaTepiaiB.

Paniariiini BIIacTUBOCTI MaTepiaiB.

XiMi4HI BIaCTUBOCTI MaTepiajiB.

MexaHiuHi BJIaCTUBOCTI MaTepialiB.

BuzHaueHHs 1 kiacu@ikamis NpUpoJHUX KaM’ THUX MaTepiasliB.
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.

BmuuB BuCOKMX TeMmeparyp Ha MPUPOJIHI KaMm’ siHI MaTepialiu.
BusnaueHHs, BAKOpUCTaHHS B OyNIBHUIITBI 1 KJIacu]iKallisi METaiB.
OCHOBM TEXHOJIOT1 OTPUMAHHS YaBYHY Ta CTAJIl.

BractuBOCTI 1 MapKyBaHHS METAJIEBUX CIUIABIB.

BruiuB BUCOKMX TeMmepaTyp Ha BIACTUBOCTI METaJIIB.

Bornesaxuct MeTaneBuxX KOHCTPYKIIIH.

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

TEeMIIepaTyp Ha BJIACTUBOCTI TBEPAUX Oy/IBETbHUX PO3UHHIB.

23.

INpgpaBmiyHi B'spKy4l Martepianu. TexXHOJIOTiS BUTOTOBJICHHS, BILUIWB

TEeMIIepaTyp Ha BJIACTUBOCTI TBEPAUX OyIBEITbHUX PO3UMHIB.

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 ITOMXKEXKI.
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35. CwitikaTHi MaTepiaiau, BU3HAYEHHS, OCHOBU T€XHOJIOT1i BUTOTOBJICHHSI.

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

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

38. [ToBeninka CHIIIKATHUX MaTepialliB IPH BUCOKHUX 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 XIMIYHUNA CKJIaJ] JCPEBUHH.

46. OCHOBHI TPOMHUCIIOBI TOPOJU ACPEBUHH.

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. Borue3axucr 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 Bucokux Temmeparyp Ha mojximMepHi OyIiBenbHI MaTepiaim.

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

58. BuznaueHHs Ta 0co0IMBOCTI (POPMYBaHHS CTPYKTYpPHU 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 BAXXKKUX OE€TOHIB.

64. BusnadenHs Ta 0COOIUBOCTI CTPYKTYPH JIETKHUX OCTOHIB.

65. Kiacudikartiist Ta OCHOBH1 BIaCTUBOCTI JIETKUX 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. CrnemianbsHi 0eToHu. XKapocTilikuii 6eTOH.

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 TEXHOJIOT1 BHUTOTOBJIEHHS 30IpHOTO Ta MOHOJITHOIO
3a11300€TOHY.

77. Tunu apmyBaHHs 32113006 TOHHUX BUPOOIB.

78. CxeMu po60TH 6€TOHHOT Ta 32113006 TOHHO1 0aJIOK MPY EKCILTyaTaliifHIX
HaBaHTaXeHHAX. CHhopmyItoBaTH OCHOBHI BIJIMIHHOCTI.

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

80. BorraecTiliKicTh 325113006 TOHHUX KOHCTPYKIIIH.
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