





2. META TA 3ABJAAHHSI HABUAJIBHOI TUCIATLITHA

Mera pucoMnuIiHM: OCBOCHHS OCHOBHHMX PI3HOBHIIB HOBHX OyZiBENBHMX MaTepialiB Ta
aKTHBHE X BIPOBAIDKEHHS U 3MEHIIEHHSA TEIDIOBHUTPAT B yMOBax YKpaiHM, IO SBISE COOOIO
CHCTEMY 3aXOiB 10 YTEIUICHHIO )XHUTJIOBOTO (OHIY 3aBASKH OyIiBHHITBY KapKaCHO-MOIYJIBHOTO
THITY HULIXOM BUKOPUCTAaHHs CEHBIY-NIAHENEH, 3aCTOCYBaHHIO ra30- Ta MiHOOETOHY, MOKPHTTIO CTiH
OyniBeNnp Pi3HOTO BUJY TIACTUKAMH, TOLLO.

3aBpanus gucHMIUIiEE: (QOpMYBaHHS Yy CTyAeHTa 3HaHb Ta HABAYOK 10 BHpIilIEHHS
IIOCTaBeHOl 3ajayl, MpUAOaHHA HABHYOK, HEOOXimHMX Ui BUOOPY ONTHMANBHOTO BApiaHTY
YTEIUIEHHS XUTJIOBUX Oy IMHKIB Oy iBETHEHIMHU MaTepiajiaMH 3 MOKPALIEHHMH BIACTHBOCTIMH.

IpepexBisutu aucuumiing. Kypc mexmiit 3 miei aucuuruiiam 6asyeTscs Ha 3aCBOECHHI
CTyJACHTaMU HACTYNHHX JAUCLUILIH: «3aranbHa ¢izukay; «Ximis»; «Disuka KOHIEHCOBAHOrO CTaHY
MarepianiBy; «Marepiano3HaBcTBOY.

IlocTpexBizuTH AUCHUAILIIHE:

1. TligrotoBka g0 miaCyMKOBOi aTecTamii. ATectamis 3nilicHioeThes y Qopmi myGmiunoro
3aXHCTy JUIIJIOMHOL poOOTH.

2. Jloctym 1o HaBYaHHS 3a TPeTiM (OCBITHBO-HAYKOBHMM) piBHEM BHINOI OCBITH.
KomnereHTHOCTI.
IK. 3patnicTs posp’sasyBaTu CKIaiHi 3amadi Ta ImpoOieMH 3 Marepialo3HaBcTBa y mpodeciiimiit
JisTBEHOCTI Ta/abo y Tpoleci HaBYaHHs, IO Nepeadadac OpoBeeHHS JOCIiKeHb Ta/ab0 30iiCHEHHS
IHHOBAWi# Ta XapaKTepU3y€eThC HEBU3HAUEHICTIO YMOB 1 BUMOT.
3K.01 3narnicTs 10 aGCTPaKTHOrO MHECIICHHS, aHANTI3y Ta CHHTE3Y.
3K.02 3narHicTh 3aCTOCOBYBATH 3HAHHSA Y PAKTHYHHX CHTYAIlisIX.
3K.09 IIparnenns 1o 36epeskeHHs HABKOJIHIIHLOTO CEPENOBUINA.
CK.02 3parHicTe IUIaHyBaTH Ta NPOBOJHTH JOCTI/UKEHHS B cdepi MaTepialo3HaBCTBA, Y
n1abopaToOpHUX Ta BAPOOHMYMX yMOBAX Ha BiJNOBIXHOMY PiBHi 3 BAKOPHCTAHHAM Cy4acHHX METOMIB
1 METO/TUK €KCIIEPUMEHTY .
CK.03 3paruicte po3po6NATH HOBI METOAM i METOMMKH JOCHiIKEeHb, Ga3yIOUMCh Ha 3HAHHI
METOZOJIOTI HayKOBOT'O JOCHiKEHHS Ta 0COOIMBOCTI IPOGIIEMH, IO BUPIITY€ThCA.
CK.04 3narnicTs omiHIOBaTH Ta 3a0e3MedyBaTd AKICTh POGIT, IO BHKOHYIOTBCH.
CK.05 3paTHicTh 10 KPUTHYHOTO aHANi3y Ta IPOrHO3YBAHHS XAPAKTEPUCTHK HOBHX Ta iCHYHOUMX
MaTepialiB, apaMeTpiB MPOLECiB X OTpHMaHHA i 06POOKH Ta BHKOPHCTaHHA y BHpoGax (aGo y
BUPOOHUYMX YMOBaXx).
CK.06 3paTHICTh PO3yMIiTH Ta BHKOPHCTOBYBAaTH MaT€MaTH4Hi Ta YMCJIOBI METONM MOIETIOBAHHS
BIIACTHBOCTEH, SIBHII Ta MPOLIECIB.
CK.07 3patHiCTh OIIHIOBAaTH TEXHIKO-€KOHOMIYHY e(QEKTHBHICTH IOCIiMKEHb, TEXHOJOIYHHX
TIPOLECIB T4 IHHOBAUiMHKUX PO3POGOK 3 ypaXyBaHHAM HEBM3HAYEHOCTI yMOB i BHMOT.
CK.08 31aTHiCTh 3p03yMiJIo i HEIBO3HAYHO NOHOCUTH BJIACHI 3HAHHS, BUCHOBKHM T4 apIyMEHTAIIIO 3
NUTaHL MATEePiallO3HABCTBA i JOTHYHMX IpobieM 1o daxisuis i Hedaxipmis, 30kpeMa 10 0ci6, sKi
HaBYaAIOThCAL.
CK.09 3partnicts 0OrpyHTOBaHO 3JifiCHIOBATH BHOIp TEXHONOTiM BHIOTOBIEHHSA, OBPOGIECHHS,
BUNPOOYBaHHSA MaTepialiB i BUPOOIB, UL KOHKYPEHTHHX YMOB €KCILTyaTallii.
CK.10 3patHicT OprasizoByBaTM Ta 3/iHCHIOBATH KOMIUIEKCHI BHIPOOYBAaHHS MaTepiayiB i
BUPOOIB.
CK.11 3patHicTe 3acTOCOBYBAaTH CHCTEMHHH IAXif IS PO3B’sI3aHHA TPUKIANHHX 33734
BHUTOTOBIIEHHS, 00pOoOKH, eKCILTyaTalii Ta yTHiIi3alii MaTepiaiis i BUpoGiB.

3aniaHoBaHi pe3ysnbTaTH HaBYAaHHA. (BiANOBIAHO [0 OCBITHBO-HAYKOBOi IIPOrpaMH
«lIpuxnangne marepianosHasctso» CBO TIJABA — 132 Mu-2020). YV pe3ynbTaTi BHBYCHHS
HaBUYAJIBHOI JUCHUIUTIHA CTYIEHT TIOBUHEH:

PH 1. Po3ymiTu Ta 3acTOCOBYBaTH IPHHIMIN CHCTEMHOTO aHANI3Y, IPHYAHHO-HACIIAKOBHX 3B’ I3KiB
MDK 3Ha9ymuMH (GakTopaMd Ta HAYKOBHMH i TeXHIYHMMH DIlIEHHSMH B KOHTEKCTi iCHYIOUHX
TEeOopii.

PH 2. Bussnsty, popMy IoBaTy i BUpIilllyBaTH MaTepiaio3HaByi IpobaeMH i 3amadi.
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PH 6. Haykosi HaBuuku y raiy3i imxeHepii, s Toro, moG YyCHINIHO IIPOBOJWTH HAYKOBi
JOCIIIKEHHS K ITiJi KepIBHUITBOM TaK 1 caMOCTiHHO.
PH 9. 3acrocoByBaru Meromu LCA-anamizy exo-ayJuTy, IIJXOAIB CTiMKOro pO3BHTKy MiJ 9ac
PO3pOOKH HOBUX MaTepialiB Ta BIPOBA/DKEHHs HOBHX TEXHOJIOTIH.
PH 10. HaBuuky npeseHTallii HAyKOBOTO Marepialy Ta apryMeHTiB Uil Jo0pe iHdopmoBaHoi
ayauTopii.
PH 15. TIpoexTyBaTu HOBi MaTepiany, po3poGisaTH, JOCIKYBaTH Ta BUKOPHCTOBYBaTH (iznyHi Ta
MaTeMaTH4HI MOJIeJIi MaTepialliB Ta IPOLECIB.
PH 16. 31aTHicTh €pEeKTHBHO BUKOPHCTOBYBATH Ha MPAKTHILi TEOPETUYHI KOHIENII MEHEHKMEHTY
Ta JiJIOBOrO aMiHiCTpYBaHHS.
PH 17. Po3p’s3yBaTd NpHKIaJHI 3aJadi BHIOTOBICHHS, OOpOOKH, eKCIUTyaTalii Ta yTHIi3amii
MarepialiB i BHpOOIB.
Mertoau HaB4YaHHS.
BHKOPHCTOBYIOTECS METO/M Opraizauii Ta 3AiliCHEHHs HaBYaIbHO-i3HABAILHOI JiSTBHOCTI:
CnoBecHHH — (JIEKITis, HOACHEHHS, P03’ ICHEHHSI, PO3IOBiIb)
Haounmii — (Lroctpalttii, ciiaii/iu, Ipe3eHTaItii)
Po6Gora 3 KHUroro — (KOHCIIEKTYBaHHs, pedepyBaHH:)
®opMu HaBYAHHS:
- IpYyIIOBa;
- KOJICKTHBHa;
- ppoHTaNHHA.
IncrpymenTH, 00JIaJHAHHS Ta NporpamMHe 3a0e3leYeHHs, BUKOPHCTAHHA SIKHX INepeadadae
HABYAJbHA JHCHHILTIHA:
- ENEKTPOHHUH IIPOECKTOD;
- KOMIT'IOTED;
- nmporpamHe 3aesmedyeHHs — BipTyanbHa JnaGoparopis cepemosuma Ecxel, Matlab
CepenoBuie MareMaTHIHOTO MozemoBaHHs Microsoft Office.

3. IPOI'PAMA JUCIIMIIJITHA

1. AxTyajapHicTh po3po0KH HOBHX OyaiBeJbHMX MaTepiatiB /s 3MEHIIEHHS! TEILIOBHTPAT
B yMoBax Ykpainu. [TepexymoBH, sKi npuBenn 10 HEOOXINHOCTI YTEIIEHHS XKHTIOBOIO
douny YkpaiHu mumssxoM po3poOku HOBUX OyAiBensHHX MaTepialiB. EKOHOMiYHiI YMHHHKH,
IO BILIMBAIOTH HA COOIBApPTICTh TEIUIOI30NIAIIHHNX MaTepiaiB.

2.  OcHoBHi BuaH TemaoBuTpaT. Tunu Tenoizonsuii BixnmosigHo ao cmocodis
Tenyionepenayi. TeIIOBATPaTH IPU BEHTUIIALIT, BUIIPOMiHIOBaHHI, TEIIOOOMiHi.
Terutoizoanis o BigGHUBae 3 METOIO 3aTI00iraHHs BTPATH 3a PaxXyHOK BIIOUTTS
iH(GpayepBOHOTO «TEMIOBOr0» BAIPOMIHIOBAaHHS (pifiKa TEIUI0i30JIAIIis); 3anobirae
TEIUIOBTPATaM 3a PaxyHOK TEILUIOMPOBITHOCTI, BOJOIIOTIIHHAHHS, IaPOIIPOHUKHOCTI, TOOTO 3a
paxyHOK KOHIYKTUBHOTO i KOHBEKTUBHOTO TEII00OMiHY (ITO€JHAHHSA NEepeadi TeIa Yepes
caM MaTepial i oBiTps abo ras, 1o 3HAXOJUTHCS B HHOMY).

3. Temuoizoasaniiini MaTepianu Ta ix ¢giznko-mexaniuni Baacrusocti. OCHOBHI BUIH
TEIIOi30NALiMHUX MaTepiaiiiB, X epeBard Ta HeJOMiKu. BracTuBOCTI MaTepialliB Ta OCHOBHI
BHMOTH, 1[0 BUCYBAIOTHCS JI0 1X SKOCTI.

4., TexnoJorii BUPOGHHIITBA HOBHX TeILIoi30sNilinuX MaTepiaiiB. CTucii 3BefeHHS 3
TEXHOJIOTiT BUPOOHHIITBA HOBUX TEILIOI30MAIiiHIX MaTepiaiis. [Ipuxianu 3 obnacti
MaTepiajlo3HaBCTRA.

4. CTPYKTYPA (TEMATNYHMA IJIAH) JACIUILITHA
KinpKicTh roAnH, Yy TOMY 9HCIT
yChOTO I 1 | I I nab | c/p
3micToBuii Mogynb 1. Po3po6ka HoBHX OyaiBeabHNX MaTepiaiiB A1 3MeHIICHHS
TEIJIOBHTPAT
AKTyanaeHicTb  po3poOkm  HoBux  OyamiBeasHux | 30 6 2 - |22
MaTepiajiB Uil 3MEHIIEHHSI TEILIOBHTPAaT B yMOBaXx

Hasga 3MicTOBHX MOJYJIB i TEM




1o

Vkpainn. [lepenyMoBu, ski mpuBemd 10 HEOOXiTHOCTI
YTEIIEHHS XUTIOBOTO GOHAY YKpalHH IUIIXOM po3poOKH
HOBUX OymiBenpHHX MarepiayiB. EKOHOMIYHI 4MHHUKH,

MaTepiaiB.

BIUIMBAIOTh Ha COOIBApTICTh  TEIUIOI3ONAMIAHEX

OcHoBHi B4 TenyoBuTpaT. THIH Temioizonsamii 34 8 2
BinoBiaHO X0 cnocodiB Temonepenadyi. Tennosurparu
NpH BEHTHISLI], BUPOMiHIOBAaHHI, TEINIOOOMiHI.
Tennoi3osIlis o BiAOKBaE 3 METOO 3aI00iraHHs BTPaTH
3a paxyHOK BiIOMTTs iH(pavyepBOHOrO «TEILIOBOION»
BUIIPOMIHIOBaHHS! (Pi/IKa TEII0i30ILis); 3an0birac
TEMIOBTPATaM 3a PaxyHOK TEILUIOIPOBLIHOCTI,
BOJIOIOTJIMHAHHS, IIAPOIPOHUKHOCTI, TOOTO 3a paXyHOK
KOHyKTHBHOTO 1 KOHBEKTHBHOT'O TEILIOOOMiHY
(moeqHaHHg Iepefadi TeIia yepes caM MaTepiai 1 HoBiTps
a00 ras, 110 3HAXOAUTECS B HBOMY).

Tenoizoasuiitni matepiasu Ta ix ¢izuxo-mexamiuyni | 22 8 2
paactuBocTi.  OCHOBHI  BHAM  TEIUIOI3ONAIIHHUX
MarepiagiB, iX mepeBar# Ta HeXONiku. BmactuBocTi
MarepialiB Ta OCHOBHI BHMOTH, IO BHCYBAIOThCA JIO iX
SIKOCTI.

TexHoyorii BHPOOHHUITBA HOBHX Temoizonaniiinmx | 19 8 2
marepianiB. CTHCIII 3BEIEHHS 3 TEXHOJOTi BUPOOHMITBA
HOBMX TEILIOI30NAMIHHIX MaTepiainis. [Ipuknaam 3 obmacTi
MaTepiaJlo3HAaBCTBA.

ITigroroBKa a0 €eK3aMeHy 30

Pasom 3a 3micToBHM MoayJiem 1 15 30

R

67

Ycboro rogus 135 I 30 8

67

5. JEKIIIHHUM KYPC

Ne 3aH.

Tema 3aHaTH

Kinekicts
TOIUH

1-3.

Texniuna aiarHocTuxa QyHIaMeHTIB OyaiBess i cnopyn, KOHCTPYKIH
Kapkacy, Oy/iBeJIbHIX 3BAPHUX MeTa/ieBHX KOHCTpYKIiif. @ynaMeHTH.
KoHcTpykTHBHI  eneMeHTH KapkaciB  OyniBens 1 cmopya. Tumm
HOMKOMKEHb, MIO 3 SMBISIOTHCS i Yac eKciulyatamnii (yHIaMeHTIB
OyniBenb 1 CHoOpyd, KOHCTPYKIiM Kapkacy, OyMiBeNbHHX 3BapHHX
METAJEBHX KOHCTPYKILiil. x

Arperartni cranu pedoBuHd. OCHOBHI BIACTHBOCTI TBEPAMX TiJll, PiluH,
rasiB Ta IUIa3MH.

OcHoBH cTPYKTYpHOI Kpuctanorpadii. OcHOBHI TapaMeTpH
kpucramiyaux pemitok OLIK, 'K ta I'TL

10-12.

OcHoBHI BHIH TepMiuHOT 00po0KH MeTa/IeBHX MaTepiaiB. ['apTyBaHns,
Bignan, Bignyck. Pexxumu TepmiuHoi 00poOKH.

13-15.

Hanomarepiajiu Ta KoMno3uniiini Matepiaixu. OCHOBHI XapaKTEpHCTHKA
Ta CTPYKTYpa dyJaepenis, Qynepuris, rpadery Ta KOMIMO3UIiHANX
MaTepiais.

6. TEMU IPAKTUYHUX 3AHATH

Tema 3aHATH

Kinpkicts
TOIVH

EKOHOMIUHI YHHHHKH, 110 BIUTHBAIOTH Ha cOOIBapTICTh TEILIOI3OMAIIHHUEX
MaTepiajiB.
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2 Tuny Temnoizoisrii BiAMOBIAHO JO  cmocol0iB  Temnonepenadi. 2
Tem10BUTPATH ITPU BEHTHJIANIT, BUIPOMiHIOBaHHI, TEIUIOOOMIHi.

3 BnactuBocTi MaTepialiB Ta OCHOBHI BHMOIM, IO BHCYBAlOTBCSH OO iX 2
SIKOCTI.

4 CrHcri 3BefcHHS 3 TEXHOJOrii BHPOOHHITBA HOBHUX TEILIOi30JIAIHHIX 2
Mmarepianis. ITpuxsianu 3 o6acTi MaTepiago3HaBCTBA.

7. TEMU JJIABOPATOPHIX 3AHSNTDH

Ne Kinexicts
Tema 3aHATH
3aH. TOIUH

JIabopaTopHi 3aHATTA HaBYAIBHIM IUIAHOM He IepeidaveHi.

8. CAMOCTIMHA POGOTA

Ne n/m Bun po6otu / Hazpa Temu KinpkicTp
rOIHUH

1. [iArOTOBKA A0 ayJAUTOPHUX 3aHSTh 20
2. iIrOTOBKA 0 KOHTPOJBHUX 3aX0/iB 30

3. BHKOHAHHS 1HIUBIAYaIbHUX 3aBJaHb -
4. OIIPALIOBAHHS PO3ILIiB POTPaMH, SIKi He BHKJIANAIOTHCS Ha JIEKIiAX: 10

- AZIEPHO MAarHiTHUH PE30HAHC; 5

- IpHHIE POOOTH ATOMHO-CHIOBOTO MIKPOCKOMA. 5
Ycboro roaus 60

9. METOIHM KOHTPOJIIO
MeroaMu KOHTPOJIIO € TECTOBHI METOJ] Ta METOAH CAMOKOHTPOJIO i CAMOOIIHKH.

10. IIOPSIIOK TA KPUTEPIT OIIHIOBAHHS
MakcuManpHa OLiHKa 3a 3MicToBHM Moayins — 100 GamiB. Orminka 3MICTOBOrO MOZIYIIO
CKJIaJIa€TheA 13:
- IPHCYTHOCTI CTyJEHTA Ha JISKLisAX — MaKCHMaJIbHa KiIbKicTs — 30 GaiB;
- IpaKkTH4YHi po6OTH — MaKCHMaJIbHA KilbKicTh — 16 Gauis;
- KOHTpOJBHOI po0oTH 32 TeMaMu 1-4 (MakcHMallbHa KUTbKICTh 54 Ganm).

Ipucymmocmi cmydenma na nexyisx — 2 Gam 3a NeKIiko, KO CTyAeHT He 6yB npucyTHiM 0 Gais.

Ipaxmuuni 3anamms. MakcuMaibHa KUTbKICTs — 16 GaniB. 3araisHa KilbKicTh IPaKTHHEX POGIT
— 4 (4 Gay 3a KOXKHE NPAKTUYHE 3aHATTA). 32 KOXKHE IPAKTHYHE 3aHATTS HAPAXOBYKOTh:

- CTY/IEHT NOBHICTIO PO3KPHMB CyTh HMTAHHS, 'HaJaB BipHI TEOPETHYHI TIyMa4eHHS
eKCIIEPUMEHTAIBHIM JaHuM — 4 OasH;

- CTYJEHT PO3KPHB CyTh IIMTAHHS, ajl¢ y BiAIOBiAl HOMyIIeHi HEBipHiI 0OTPYHTYBaHHS
eKCIIEPUMEHTANBHUX JaHUX — 3 Oaiu;

- CTYHEHT He BiIIOBi[aB HA 3alMTAHHs BHKJIajada, ane 6paB y4acTb y 0OTOBOpEHHi
nurasb — 2 abol Ga;

- 3a OBHY BiJICYTHICTH BifmoBiai — 0 Oaiis.

Koumponvna po6oma CKIaJacTbess 3 TPHOX DPIBHOBAXHHUX MHTaHb TEOPETHYHOIO Kypcy.
MakcuMmanpbHa KUIbKICTE Ganis 3a xoxxue mutanHs — 18 GaniB. Ha xoXHe MUTaHHS TEOPETUYHOIO
KypCy HApaxoBYIOTb:

- 3amoBHY BixnoBims — 18 Gaiis;

- cxeMH Ta (OpMyJIHM MAlOTh HE IPHHIMIOBI TOMMIIKM, BifICyTHA HeoOXifHa
neTajizamnis BiAnoBigHuX KoHuemiii — 17-14 6anis,;

- CTyZIEHT PO3KPUB CyTh NHTAHHS, ajie y BIiJINOBiJl JOIyIIEHi HEBIPHI TIyMayeHHS
SIBUIIL T4 BIAMOBLAHUX MporieciB — 13-5 Oais;

- CTYJIGHT HE TOBHICTIO PO3KPUB CyTh IIMTAHHS, Y BINNOBIN JOMYyIIeHi IpyGi MOMMIIKH
(popMy M MarOTh TPHHIMIOBI HEY3TOIKEHOCTI, BiJIIOBiNE HE OOIPYHTOBAHO Ha
HaIe)KHOMY piBHI) — 4-1 6amy;



- 3a IIOBHY BiCyTHIiCTE Biamosiai — 0 Gamis.

[TincymkoBa OLIHKA 3 NWUCHHUIUIIHM BH3HAYAETHCH SK CyMapHa OIIHKA 3a JeKIiiiHi 3aHATTH,
MPAKTUYHI 3aHSTTS Ta KOHTPOJIBHY POOOTY.

ITopsiiox 3apaxyBaHHS HNPONYILIEHHX 3aHATb: 3aXUCT pedepaTy 3a TEMOIO IPOIYINEHOTO

3aHATTA 3 JEKIiMHOTrO Kypcy abo BiANpamioBaHHS MPOIYIICHOTO MPAaKTHYHOTO 3aHATTA MUIIXOM
BAKOHAHHS BIJIIIOBIHOTO 3aBJIaHHS BiMOBIAHO IO TEMATHKH MPAKTHYHOTO 3aHATTS.
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11. PEKOMEHIOBAHA JIITEPATYPA

OcHOBHA

Tennoizonsmiiini Matepianu / TepMiHOJOTIYHAE CIOBHUK-JOBIMHUK 3 OyZiBHUITBA Ta
apxitektypu / P. A. llImur, B. M. Bosipuyx, 1. M. Jlo6psaacekuii, B. M. Bapa6ar ; 3a 3ar. pen.
P. A. lllmura. - JIsBiB, 2010. - C. 188.

Jisopkin JI.U., JTanoscrka C.JI. ByniensHe MaTepiano3HaBcTBO: minpyynuk - Kuis: Konmop-
Bunasuuntso, 2017. - 448 c.

Kpusenxko I1.B. Byaisensae matepiano3nasctso: niapyqnuk. K.: «Jlipa-K», 2015 — 624 c.
ByniBensHe Marepiamo3HAaBCTBO VI CydacHOro OyAiBHHNITBa: HaBd. moci6Huk / O. B.
Kouppamenko ; XapkiB. Hall. yH-T MickK. Tocn-Ba iM. O. M. beketoBa. — Xapkis : XHYMI'
iM. O.M. BeketoBa, 2019. — 208 c.

Homomizkna

. ByniBenpHi Marepianm 1 KOHCTpYKIil mimsemHux cnopyl: KoHCTpykuii KpimieHHS

[EnexTpoHHHMiT pecypc] : HaBu. mocib. s cryn. creriansHocTi 184 «[iprumreo» / T'. 1.
Iaiiko; KIII im. Iropst Cikopebkoro. — Kuis : KIII iM. Irops Cixopcrkoro, 2019. — 134 c.
Rajendra Karwa. Heat and Mass Transfer. — Jodhpur: Springer, 2015. P. 107.

Wool, Mineral. // The New International Encyclopzdia. — Volume XX. — 1905. P. 643.

1 Swapna Mukherjee. Applied Mineralogy: Applications in Industry and Environment. —
Delhi: Springer, 2012. P. 4.

12. IHTEPHET-PECYPCH

https://uk wikipedia.org/wiki%DO%IE%D0%B3%D0%BEY%D1%80%D0%BE%D0%BA%D0%B6%
D1%83%D0%B2%D0%B0%D0%BB%D1%8C%D0%BD%D1%96 %D0%BA%DO%BE%D0%BD
%6D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D1%96%D1%97

hitps://uk wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%DO%BE%D1%96%D0%B 7%
DO%BEY%D0%BB%D1%8F%D1%86%D1%96%D0%B9%D0%BDY%D1%96_%D0%BC%D0%B0

%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D0%BS

hitps://uk wikipedia.org/wiki%D0%95%D0%BAY%D1%81%D1%82%D1%80%D1%83%D0%B7%D1
%96%D0%B9%D0%BDY%D0%B8%D0%B9_%D0%BF%D1%96%D0%BD%D0%BEY%D0%BF%D
0%BE%D0%BBY%D1%96%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%BB

https://www. 1 d.ua/ukAvidi-teploizoljatsijnih-materialiv/

. http://weldguru.com/metal-casting/



