JIEPXKABHA CJIYXBA YKPATHU 3 HAJI3BBUUAMHUX CUTY AL

YepkacbKuii IHCTUTYT MOXKekKHOI Oe3nexu imeHi ['epoiB YopHoOuMIIs
HaiioHaJIbHOTO YHIBEPCUTETY LIMBLILHOTO 3aXUCTY YKpaiHU

DaKyJIbTET MOXKEKHOT OE3TEKU
Kadenpa 0e3nexku 00’€xTiB OY1IBHUILITBA Ta OXOPOHU MpaIli

MeTtouuHi BKa31BKU JO BUKOHAHHS KOHTPOJIBHOT POOOTH BIJAMOBITHO 10
OCBITHBO-TIpodeciitHoi nporpamu «IloxexHa 6e3nexa» AJis MiArOTOBKU
3100yBaviB BUIIIOI OCBITH 3a NEpIINM (0akagaBpChbKUM) piBHEM BUILOi
OCBITH B Traiy3i 3HaHb 26 «[{uBibHa Oe3Mekay 3a CHeliaJbHICTIO
261 «Iloxexna Oe3mneKkay 3 TUCLIUILIIHA

«Mamepianoznagcmeo ma mexHo02ia mamepianiey

Yepracu 2024



bbK 38.3 Memoouuni eéxasieku 062060peni ma cxeaneHi Ha

YK 691 3acioanni kageopu beznexu 06’ ckmia
0yOigHUYymMBEa ma 0XopoHu npayi Gaxyivmemy
nooicexcHoi beznexku Yepkacvkoco incmumymy
nooicexcHoi beznexu imeni I epoie Yoprnobuns

HYI]3 Vkpainu (npomoxon Ne 29 gio 28 cepnus
2024 poxy).

Po3poOHuku: HavanbHUK Kadenpu 0e3neku 00’ €KTiB Oy IIBHULITBA Ta
OXOpPOHHU TIpalll KaHJ. TEXH. HAYK, JOLUEHT
Angpiit BEPE3OBCHKUH
BUKJIa1a4 kadenpu 6e3neku 00’ eKTiB Oy IIBHUIITBA Ta
oxoponu npaui  Bitamit CTEITAHEHKO

MertoauyHi BKa3iBKM /10 BUKOHAHHS KOHTPOJBHOI POOOTH BIAMOBITHO 10
ocBiTHBO-TIpodeciitHoi mporpamu  «llokexxHa Oesmeka» Ui MiATOTOBKU
3100yBayiB BUILOT OCBITH 3a NepiiuM (6akaJaBpChKUM) piIBHEM BHUIIIOi OCBITH B
rany3i 3HaHb 26 «lluBinbHa Oesmeka» 3a cremaibHICTIO 261 «IloxexHa
Oesneka» 3 TUCHMIUIIHK «Marepialo3HaBCTBO Ta TEXHOJIOTiS MaTrepiaiiBy /
AHnpii BEPE30OBCBKUU, Biraniii CTEIIAHEHKO — Yepxkacu: YIIIb im.
I'epoiB HopuoOuns HYII3 Vkpainu, 2024. — 11 c.

MetoaudHi BKa3iBKH PO3pOOJICH] BIAMOBIIHO A0 HABYAJIBHOI MPOTPaMHU
JTUCHUTUTIHA «MaTtepiajlo3HaBCTBO Ta TEXHOJIOTISI MaTepiaTiBy.

Metoro BUKOHAHHS KOHTPOJBHOI poOOTH € HaOyTTS CTyACHTaMHU
TEOPETHYHHUX 3HAaHb MO0A0 Kiaacudikariii OyiBeIbHIHX MaTepiajiB, TEXHOJIOT1H
iX BHpPOOHHWIITBA, CHPOBUHH, CIICIIATBPHOTO TEXHOJIOTIYHOTO OOJIaIHAHHS,
BHYTPIIIHBOT CTPYKTYpH MaTepialiB 1 iX BIaCTUBOCTEH 32 HOPMATBLHUX YMOB Ta
3a YMOB BHCOKOTEMIIEPATypPHOTO HArpiBy IiJ 4Yac TOXEXKI 3 ypaxyBaHHSIM
NUTaHb MPOQITAKTUKH Ta TACIHHS TOXKEX, a TAKOXK CYy4aCHOTO HOPMATHUBHO-
TEXHIYHOTO 3a0e3NeUYeHHS TOXKEKHOI Oe3rmeku y OyIiBHHITBI, IO i€ B
VYkpaiHi.

MeTtoaudHi BKa3iBKH 10 BUKOHAHHS KOHTPOJBHOI POOOTH 3 HaBYAIBHOI
TUCIHIUTIHA «Martepialo3HaBCTBO Ta TEXHOJIOTiS MaTepiaiiBy po3poliieHa
BIZIMOBITHO 110 OCBITHRO-TIpodeciiinoi mporpamu «lloxkexHa Oe3meka» Ta
IpU3HAYCHI JIJIs 3400yBadiB BUIOT OCBITH BIIIUICHHS 3a0YHOTO HaBYaHHS, K1
HABYAIOTHCA 32 MepimM (6akaaaBpChKUM) PIBHEM BHUIIO1 OCBITH B TaiTy3i 3HAHb
26 «lluBinpHa Oe3mekay 3a cremianbHIcTIo 261 «IloxkexxHa Oe3nekay.

© UIIIb im. 'epoiB Yopuoouns HYII3 Ykpainu, 2024 pik
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BCTYII

Mera mucummiiinm «Marepiago3HaBCTBO Ta TEXHOJIOTIA MarepiaiaiBy —
3aCBOEHHSI 3700yBauaMu BHIINOi OCBITM 0a30BMX 3HaHb MI0JI0 TEXHOJOTIH
BUTOTOBJIEHHS Ta 00JacTell 3acTocyBaHHsl OyJ1IBEJIbHUX KOHCTPYKUIHHUX MaTepiajiB,
napameTpiB iX MEXaHIYHUX 1 (I3UKO-XIMIYHMX BJIACTMBOCTEH MpPH il BUCOKHUX
TeMIepaTyp Ta OTPUMaHHS TNPAKTHYHUX HABUYOK [0 BU3HAYCHHIO THUMY Ta
TOKCUYHOCTI MPOAYKTIB TEPMIYHOIO PO3KJIaay 1 ropiHHsA OyAiBEJIbHUX MaTepiajiB,
BIUIMBY MPOLECY FACIHHS MOKEXK1 Ha CTaH Ta BJIACTUBOCTI OyA1BEIbHUX MaTepiaiiB.

VY pe3ynbTati BUBUCHHS HABYATBHOI TUCIUTUTIHUA CTY/ICHTH MOBUHHI 3HATH:
— BIUIMB TeMIIepaTypu Ha (PI3UKO-MEXaHI4HI BIACTHBOCTI MPUPOJIHUX KaM SHUX
MaTepialiB,;
— MOBEIIHKY METaJIIB MPH Jii BUCOKUX TEMIEPaTyp;
— 0COOJIMBOCTI MOBEIHKY OETOHIB MTPU BUCOKUX TEMIIEpATypax B 3aJI€KHOCTI B
BUKOPHUCTAaHUX [IEMEHTIB Ta 3aIIOBHIOBAiB;
— 3aCTOCYBaHHSI KepaMiYHUX MarTepialliB B OYIIBHHUIITBI, iX XapaKTEPUCTUKY Ta
HOBEJIIHKY B YMOBaX BUCOKHX TEMIIEpaTyp;
— BOTHE3aXHCT Ta MEXaHi3M JIii pI3HOMaHITHUX METOJIIB BOTHE3aXUCHOT 00POOKHU
JI€pEBUHU;
— criajaxyBaHHS, TOPIOYICTh, IUIABKICTh, PO3TIKaHHSA, JIUMOYTBOPCHHS Ta
BUJIIJICHHS TOKCHYHHUX Ta30MoJiOHMX TMPOAYKTIB IOJIMEPHUMH OYiBEIbHUMU
MarepiajJaMy B YMOBaX MOXKEXKI;
— obmacTi  3aCTOCYBaHHA  Ta  OCOOJMBOCTI  TOXKEXKHOI  HeOe3NmeKu
TEIUIO3BYKOI30JISIIIHHUX Ta aKyCTUYHUX MaTepialiB;
— 3aCTOCYBaHHS Ta OCOOJMBOCTI IOXKEKHOI HEOE3MEeKH TiIpOoi30isaIiiHIX
MaTepiais,;

BMITH:
— PO3Mi3HABATH THIIHM MPUPOJIHUX Ta MITYyYHUX OYyiBEIIbHUX MaTepialliB,;

— IpamoBaTd 3 Ji0Y0I0 HOPMATHBHOIO JOKYMCHTAIE€ 10 OyIaiBeIbHUM
Marepiaiam;

— MIPOBOJIMTH OLIIHKY BOTHECTIMKOCTI OyAiBEIbHUX MaTepiaiB.



1. 3ATAJIBHI METOJNYHI BKA3IBKHA

HaBuanbHuM miIaHOM 3 AUCHMIUTIHA «MarepiaJo3HaBCTBO Ta TEXHOJIOT1S
MarepiamiBy JUIsl CTYIEHTIB BIAJUIEHHS 3a04YHOTO HaBYaHHS nependayeHo
BUKOHAHHSI KOHTPOJIbHOI pOOOTH.

3aBaaHHs Ha KOHTPOJIbHY po0oTy ckiianaethes 13 100 BapianTi. [IBi ocTaHHi
nudpu HOMEpa 3aJlIKOBOI KHHMKKM BHU3HAYAIOTh BAapiaHT 3aBJAaHHA KOHTPOJIBHOI
poGotu (tabn. 1). Hanmpukman, Homep 3anmikoBOi KHIKKM 15621. Bapiant
3aBaanHHsa 21. 3a Tabnuiero BU3Ha4aeMo HoMmepu nurtassb 11, 31, 51, 71.

BianoBige Ha KOXKHE MUTAHHS MOBUHHA OYTH 3MICTOBHOIO, TIOBHOIO 1 MOXE
JIOTIOBHIOBATUCS TpadikaMu, cXxemMaMH, pUCyHKaMH, KpeciaeHHsMu Tomo. He
JI03BOJISIETHCSI CKOPOYEHHSI CJIIB Y TEKCTI Ta MiAmucax N0 UirocTpariid. B kiHii
KOHTPOJIBHOI pOOOTH HEOOX1IHO BKa3aTH BUKOPUCTAHY JITEPATYPY Ta HOPMATUBHI
JOKYMEHTH.

Kontponsbna poOoTra mOBMHHA OyTH BHUKOHAHAa B OKPEMOMY 3OIIHTI
pO30IpIMBUM TIOYEPKOM, T'PaMOTHO Ta oxaiiHO odopmieHa abo0 BUKOHAaHA B
TekcToBOMY mpoiiecopi MS WORD.

KonTponbHa po0OTa OIIHIOETHCS 3 ypaxyBaHHSM ITOBHOTH BHUKJIQJICHHS
Marepiagy Ta CaMOCTIHHOCTI BHKOHaHHS. OTpuUMaBIIM TIepeBipeHy poOoTYy,
HEOOXiTHO O3HAHOMHUTHCS 13 3ayBaKEHHSMH BUKJaJada, BHECTH B poOOOTY

HEOOX1/IH1 BUTIPaBJICHHSI, JIOTIOBHEHHS Ta OYTH TOTOBUM JI0 ii 3aXHCTY.

KonTtponbsHa po6oTa, 1110 BUKOHaHa HE MO BapiaHTy, HE 3aPaXOBY€ETHCS.



2. BABJJAHHS 1151 BAKOHAHHS KOHTPOJIBHOI POBOTHU

[Ipu BUKOHAHHI KOHTPOJBHOI POOOTH HEOOXITHO AATH BIAMOBIAb HA YOTHUPHU

TCOPCTHUIHHX 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
2 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 1,21, | 2,22, | 3,23, | 4,24, | 5,25, | 6,26, | 7,27, | 8,28, | 9,29, | 10,30,
E 3 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 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
S 6 11,31, (12,32, | 13, 33,| 14,34, | 15,35, | 16, 36,| 17, 37,| 18,38, | 19,39, | 20, 40,
'E‘ 91,71 | 52,72 | 53, 73| 54,74 | 55,75 | 56, 76| 57, 77| 58,78 | 59,79 | 60, 80
: 7 1,21, | 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
4 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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12.

2.1. TEOPETUYHI IUTAHHSA

3actocyBaHHs OyIBEJIbHUX MaTepialliB y Oy1IBEIbHUX KOHCTPYKIIISX.
Knacudikauis OyaiBenbHUX MaTepiaiiB.

BornecTiiikicTh OyaiBeIbHUX KOHCTPYKIIIH.

®di3u4HI BJACTUBOCTI MaTepialliB.

I'iapodi3uyHi BIaCTUBOCTI MaTepiaiiB.

Temnodi3uyHi BIaCTUBOCTI MaTepiaiiB.

AKyCTHUYH1 BJaCTUBOCTI MaTepiaiB.

Paniariiini BnacTUBOCTI MaTepiaiB.

XiMI14H1 BJACTUBOCTI MaTepialiB.

MexaHiuHi BJIaCTUBOCTI MaTepiaiB.

Busnauenns 1 knacugikaiis IpupoaHUX KaM SHUX MaTepiaiB.
OcHOBHI 0COOJHMBOCTI BUKOPHUCTaHHS Ta JOOYBaHHS TNPUPOJIHUX

MaTepialiiB 1 BUPOOiB.

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

BractuBOCTI MpUpOAHUX KaM’ sSTHUX MaTepiaiB.

XapaKTepUCTUKHU JISAKUX MPUPOTHUX KaM’ THUX MaTepialliB.

BruiiuB BUCOKMX TeMIiepaTyp Ha IPUPOAHI KaM’sHI MaTepiaiu.
BusnaueHnHs, BUKOpUCTaHHS B OyAIBHUINTBI 1 Kiacuikallisi MeTaiB.
OCHOBH TEXHOJIOT1# OTPUMaHHA YaBYHY Ta CTaJl.

BiiactTBOCTI 1 MapKyBaHHSI METAJICBUX CIUIABIB.

BmuiiuB BHCOKMX TeMIiepaTyp Ha BIACTUBOCTI METAIB.

BorueszaxucTt meraneBUX KOHCTPYKITIH.

Busnadenns 1 knacudikariiss HEOpraHIYHUX B'SDKYYHX MaTepiaiB.
IToBiTpsHi B'spKyui MaTepianu. TeXHONOTiS BUTOTOBJICHHS, BILJIUB

TEMIIEpaTyp Ha BJIACTUBOCTI TBEPAUX OYAIBEIbHUX PO3YHHIB.

23.

INapasmiuai B'spkydi matepianu. TexHOJIOTiSS BUTOTOBJICHHSI, BILIWB

TEMIIEpaTyp Ha BIACTHBOCTI TBEPAUX OyiBETbHUX PO3UUHIB.

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

BusnaueHnns Ta 0co0auBOCTI POpMYBaHHS CTPYKTYPH OCTOHIB.
Cranmaptuzaiiig Ta ki1acudikairiss OETOHIB.

OcHOBHI BIaCTUBOCTI 1 Kacudikallisi BaKKIUX OCTOHIB.
Jlerki 6eToHwU.

CrnemnianbHi OSTOHHU.

IToBeninka OETOHIB 3a YMOB TOXKEXKI.

Po3BuTOK Ta 3acTOCYBaHHS 3a11300€TOHHUX KOHCTPYKIIi.
Kiracudikartis 3a1i300€TOHHUX KOHCTPYKITI.

I"any3i 3acTocyBaHHs 3a11300€TOHY.

Oco06a1BOCTI 3aJ11300€TOHY, SIK OY/1IBEJIbBHOTO MaTepiany.
[ToBeninka 3a/11300€ TOHHUX KOHCTPYKIIIM 32 YMOB MOKEXKI.
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35. CutikaTHI MaTepialivi, BA3HAUYECHHS, OCHOBU TE€XHOJIOT'11 BUTOTOBJICHHS.

36. Cunikarna rierna. OCHOBHI XapaKT€PUCTUKH, TEXHOJIOT1i BAPOOHUITBA Ta
BUKOPHUCTaHHS.

37. Cunikatauii 6eToH. OCHOBHI XapaKTepUCTUKH, TEXHOJIOT1] BUPOOHUIITBA
Ta BUKOPUCTAHHSI.

38. [loBeainka CUIIKATHUX MaTepialiB IPU BUCOKUX TEMIIEpATypax.

39. BusnaueHHs, cHpOBMHAa Ta ICTOpis CTBOPEHHS 1 BUKOPUCTaHHS
KepaMIYHUX MaTepiajiiB Ta BUPOOIB.

40. ["onoBHI KpuTepii Knacudikaiii kKepaMiYHUX MaTepiaiB.

41. Oco0aMBOCTI TEXHOIOT1i BUTOTOBJIEHHS KEPaMIYHUX BUPOOIB.

42. [loBeninka KepaMiuHUX MaTEpialliB B YMOBAX BUCOKUX TEMIEPATYD.

43. JlepeBuHa SIK TPUPOAHUN OpraHiYHMM KOMMO3UIIWHUNA MaTepial.

3arasbHi BiJJOMOCTI.
44, Bbynosa nepeBuHu. MakpocTpykrypa.

45. MiKpocTpyKTypa Ta XIMIYHUHN CKJIaJ] IC€PEBUHH.

46. OcCHOBHI TPOMHUCIIOBI TOPOAU JIE€PEBUHHU.

47. OCHOBHI BJIaCTUBOCTI JICPEBUHM.

48. Banu nepeBunu.

49. BukopucranHs IepeBUHU B PI3HUX TaTy3X €KOHOMIKH.

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

51. [ToBeninka qepeBUHM MPU HATPIBaHHI.

92. Borunesaxuct nepeBuHu.

53. Kiracudikariis mojaiMepHUX PEYOBHH Ta MaTepialliB Ha IXHIH OCHOBI.

54, XapakTepucTUKa OyIIBEIbHUX MaTepialiB Ha OCHOBI IOJIMEPHHX
PEYOBHH.

55. Ominka goBroiyHocTi. IIpobmemu  ekojorii BUpPOOHHWIITBA  Ta
3aCTOCYBaHHS MOJIIMEPHUX MaTepiaiB.

56. BrnuB BHCOKMX TeMIiepaTyp Ha MoJiiMepHi OyiBeIbHI MaTepialiu.

of. TexHiuHi pilIeHHS O 3HUKEHHIO TOPIOYOCTI MOJIMEPHUX OYIBETbHUX
MaTepiaiB.

58. BusnaueHnHs Ta 0co0uBOCTI POPpMYBaHHS CTPYKTYPH OCTOHIB.

59. CrangapTu3aiiis Ta kiacudikailis OETOHIB.

60. OcCHOBHI MEXaHI4HI XapaKTEPUCTUKN BAKKNX OCTOHIB.

61. CranmapTr30BaHi 3a MIIHICTIO KJIACH Ba)KKOTO OCTOHY.

62. Knacudikamis  Bakkux  OETOHIB 32  MOpPO3OCTIMKICTIO  Ta
BOJIOTIPOHUKHICTIO.

63. Tennog13u4Hi BIaCTUBOCTI BaXKKUX OETOHIB.

64. Buznauenns Ta 0cOOIMBOCTI CTPYKTYPH JIETKUX OCTOHIB.

65. Knacudikariis Ta oCHOBHI BJaCTUBOCTI JIETKUX OCTOHIB.
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66. CrtpykTypa Ta OCHOBH1 BJIaCTUBOCTI KPYITHOMOPUCTUX OETOHIB.

67. CrtpykTypa Ta OCHOBHI BJIaCTUBOCTI MTOPU30BAHUX OETOHIB.

68. CtpykTypa Ta TEXHIUHI XapaKTEPUCTUKHU Hi3IPIOBATUX OETOHIB.

69. CrneuianbHi 6eTonu. Bucokominauii 6€ToH.

70. CrneuianbHi 6eTonn. XKapocTiiikuii 0€ToH.

71. Crneuianbhi 6eTonn. Kopo3ziiiHoCTIHKHIT OETOH.

12, CrneuianbHi 6eTonu. beToH 11 3aXUCTyY Bij pajianii.

73. [loBeainka OETOHIB 32 YMOB MOXKEXI.

74, Po3BUTOK Ta 3aCTOCYBaHHA 3a/11300€TOHHUX KOHCTPYKIIIi.

75. Knacudikaris 3am300€TOHHUX KOHCTPYKIIIH.

76. OcoOnuBOCTI TEXHOJOT1M BUTOTOBJIEHHS 30IpHOTO Ta MOHOJITHOTO
3aJ11300€TOHY.

77, Tunu apMmyBaHHS 3a711300€TOHHUX BUPOOiB.

78. Cxemu po60Tr O€TOHHOT Ta 3a11300€TOHHOT 0aJIOK MPHU eKCIUTyaTaliiHUX
HaBaHTaxeHHsAX. CHOpMyITIOBaTH OCHOBHI BiJIMIHHOCTI.

79. Xapakrep poO0TH MONEPEIHBO HATIPYKEHOT 3a11300€TOHHOT OaJIKH.

80. BornecTiiikicTh 325113006 TOHHUX KOHCTPYKIIIi.
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