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OIINC ANCHHUIIJITHHA
(0o 1000 opyrosanux 3Hakie)

Kypc «MaTepiano3HaBCTB 0 Ta TEXHOJIOTiSi KOHCTPYKUIHWHHUX _MaTepiajgiB» €

KOMIUICKCHOIO JMCUUIUIIHOI0, sIKa mepexadadae HAOYTTS CTyIEHTAMH, SIKi HaBYAIOTbCA 32
cnenianbHicTiO 144 «TernoeHepreTukay, TCOPETUYHUX 3HAHD Ta MPAKTHYHUX HABUYOK 3 HAYKH
Ipo Marepiaim, MarepiajJo3HaBCTBa, KiacHdikamii MeTamiB Ta METaleBUX CIUIaBiB, iX
MapKyBaHHs, OCHOB TepMi4HOI 0OpOOKH, 3aCTOCYBaHHS i MPU3HAYEHHS iX B TEIUIOCHEPIETHIIL.
3HaHHS  CTYJCHTIB TEOPETHYHOTO  Marepialy 3  MarepiajJo3HaBCTBA  HEOOXimHI B
TEIUIOGHEPTeTHIll, SK 3aci0 BUXOBaHHS y MalOyTHIX 1H)XXKEHEpIB Taly3l TeIlIOeHEepPreTUKU
HaBMYOK II[0JJ0 HAayKOBUX Y3araJlbHeHb, 3JaTHOCTI BHKOPHUCTOBYBAaTH 0a30Bi 3HaHHS NpHU
BUpILLICHH] 33/a4 y BIANMOBIAHIN ramysi. Jucuumiina 3akiagae 0a3y 3HaHb y CTYJIEHTIB IS
NOJAJIBIIION0 BUBUEHHS pAAY (PaxoBHX AUCLUIUIIH TEXHIYHOTO Ta TEXHOJOTIYHOTO CIIPSIMYBaHHS.

BignosigHo a0 1n.15 momo pesynbraTiB HaBuaHHS «CraHaapTy BHILOI OCBITH 3a
cneuianbHicTio 144 TemnoeHepretuka», a came: «l5. Po3yMmiTH OCHOBHI BIIAaCTMBOCTI Ta
OOMEXEHHSI 3aCTOCOBYBAaHUX MaTepialliB, OOJIaAHaHHA Ta I1HCTPYMEHTIB, I1H)KEHEPHUX
TEXHOJIOTIH 1 MpolieciBy Ta BIANOBIIHO A0 «MaTpuiil BiAMOBIIHOCTI Bu3HadyeHUX CTaHIapTOM
pe3yabTaTiB HAaBYaHHS Ta KOMIIETEHTHOCTEI JaHa AUCUIUIUTIHA Ha PSAAY 3 KOMILIEKCOM 1HIINX
JUCIIUILIIH 3a0e3reuye HaOyTTsl TAKMX KOMIIETEHTHOCTEM:

Komnerentnocri OII:
1) Inmezpanvna komnemenmuicms: 31aTHICTb PO3B’I3yBaTH CKJIaIHI 3arajbHi, Creliaai30BaHi
3aadi Ta MPaKTU4HI NMpoOiieMu y cdepi TemaoeHepreTuku abo y Mpoleci HaBYaHHS, IO
nependavae 3acTOCYBaHHS TEOpil Ta METOJIB EJIEKTPUYHOI 1HXKEHEepll 1 XapaKTepu3yeThCs
KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB

2) 3azanvni Komnemenuii-

3K4. 3natHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsX.

3KS5. HaBuuku BUKOpUCTAaHHS 1HPOPMALIHHUX 1 KOMYHIKAllIHHUX TEXHOJOT1H.
3K6. 3naTHICTh 10 MONTYKY, 0OpOOJICHHS Ta aHaJi3y 1H(pOpMaIIii 3 PI3HUX JHKEPET.

3) Cneyianvni (paxosi) komnemenmuocmi cneyianvnocmi (OK):
O®K?2. 31aTHICTh 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIINUX 1HXXEHEPHUX
JUCIUILIIH JJI BUPIIEHHS podeciiHuX nmpoliaeMm.



@®K6. 3naTHICTh BpaxOBYBAaTH 3HAHHS 1 PO3YMIHHS KOMEPIIITHOTO Ta eKOHOMIYHOTO KOHTEKCTY
MIPU IPUHHSTTI PIllIEHb B TETJIOCHEPTETUYHIN TalTy31.

©®K11. 3naTHicTb 3a0e3neuyBaT SIKICTh B TEIUIOCHEPTeTHYUHIN TaTy3i

I[Iporpamui pesyabraTn Hapuanua (ITPH) OII:

PH-3. Po3yMmiHHS 3arajbHHX NPUHLOUIIB 1 METOJIB BHUKOPHUCTAHHS BiJIHOBIIIOBAJIHHHUX
JOKEpeJl eHeprii i MiABUIIEHHS PIBHSA €HEPreTHYHOI €()eKTUBHOCTI Ta MOKPAIICHHS €KOJOTii
HaBKOJIMIIIHBOTO CEPEAOBHUIIIA.

PH-4. Po3ymiHHS MKIMCIUILIIHAPHOTO KOHTEKCTY CHEIiaabHOCTI «TermoeHepreTukay.

PH-5. 3pmarHicTe pO3yMIiTH CKJIAgHI 1H)XKEHEpPHI MPOIECH, CUCTEMH, OOJaJHaHHS 1
TEXHOJIOT1I, BIAMOBIIHO N0 cHemalbHOCTI «TermoeHepreTukay; oOUpaTH 1 3aCTOCOBYBATH
OpUIATHI THUMOBI AHAIITHYHI, PO3PAXyHKOBI Ta EKCIEPHUMEHTAJIbHI METOAM; IPAaBHIBHO
IHTEpIPETYBaTH PE3yJIbTATH TAKOTO aHAJI3Y Ta JTOCIIIKEHb.

PH-6. 3natnicTs BUKOpHCTOBYBaTH HaOyTi 3HaHHS, 30KpeMa y cdepi Oi0TeXHOIIOTIH, Ha

MIIITPHEMCTBAX

chepu

TCINIOCHEPT CTUKHU

Ta

EHeprorocTadyanHs 00’ €KTiB HA 1X OCHOBI.

PH-7. 3natnicTb BUSBIATH, GOPMYITIOBATH 1 BUPIIIYBATH 1HKEHEPH1 3aBAaHHS BIAMOBIIHO
10 crneniadbHOCTI «TeruioeHepreTuKay; po3yMiTH BaXKIUBICTh HETEXHIYHUX (CYCHIIBCTBO,
310poB's 1 6e31eKa, HABKOJIMIIHE CEPEIOBHIIE, EKOHOMIKA 1 IIPOMHUCIIOBICTH) OOMEKEHbD.

PH-10. 3patHicTh AEMOHCTpPYBaTH PO3YMIHHS DPO3BUTKY c(epH TEIUIOCHEPTeTUKU Ta
arpoceKTopy HUIAXOM MepPexXoay BiJ TPAAULIMHUX 10 BIAHOBIIOBAILHUX JDKEPEN EHEPrii.

PH-11. 3parHicTp 37iiicHIOBaTH TOUIyK HeoOXimHOi iH(OpMaIii B TeXHIYHIN IiTepaTrypi,
BUKOPHCTOBYBaTH HAayKOBi 0a3u JaHUX Ta 1HII BIAMOBIAHI Jpkepena iHopmarlii, 3iiiCHIOBaTH

MOACIOBAHHA 3

MCTOIO JACTAJIbHOI'O BHWBYCHHA 1

cnerianbHOCTI «TermoeHepreTiKay
PH-21. 3narHicTs 30upaTh i iHTEpIIPETYBATH BiIMOBIAHI JaHi 1 aHATI3yBaTH CKJIATHOCTI B
Mexax crerianbHocTi «TemnoenepreTukay A JOHECEHHS CY/KEeHb, K1 BiIOWBAIOTH BIAMOBITHI
ColiabHI Ta €TUYHI TPOOIEMH.
PH-22. 3nartnicte kepyBaTH mpodeciiHO0 MiSIbHICTIO, TPUHMATH y4acTh y poOOTI HaJ

arpoceKkTopy s

JIOCJIIIKEHHSA

moOy10BH

CHUCTEM

IH)KEHEepHUX THUTaHb

MPOEKTAaMU  BIAMOBIMHO 70  chemianbHOCTi  «TemmoeHepreTuka», Oepyun Ha  cele
BiJIMOBIAANbHICTh 32 IPUNHHATTS PIllICHb.
CTPYKTYPA KYPCY
I'oguun
(mexii/ .
i OuinoBanus
Tema n1aboparop Pe3y/1bTaTH HABYAHHS 3aBaaHHA 1 :
poGotu/ 0aam
CaMOCTIiHHI
poGoTw)
6 cemecTp
Monyas 1. 50
Marepia/ioO3HaBCTBO Ta TepMiYHa 00po0Ka cTaJeil
Temal 3namu  xnacudikauiro, | [7igzomosxa Jo | Buxonanus ma
Knacudikaris, Oymnona, Oy10BY, BJIACTUBOCTI, | nexyiii  (momepeme | 30aua
. i O3HAHOMJICHHS 3
BIACTHBOCTI Ta CKIaj 2/2/4 BHKOPHCTaHH3! M?Taﬂll} Ta . ﬂa6qpamopuux
. CIUIaBIB, OCHOBHI 3B’si3KH | MPE3CHTAIIEIO Ta | pobim —
MeTaniB Ta MeTaleBuX MoK CKITaZioM, CTpYKTypoio | | JeKuicio B eLearn). 3PAXOBAHO,
CILIaB1B BJIACTUBOCTSAMU METaJlB,
M . Bukonanns ma 30aua
Tema 2 CTaiell, YABYHIB, & TAKOK | o o o Mooynbua
Byrenesi crai, ix BHUIU TE?pMquF)T 06p06.1<1/1, p oGoniL (8 meimoea poboma
. . AKOHOMIpHOCTI MiHH B eLearn.
Kiacudikaiis, SAKOHOMIPHOL SMIEI | veromuammx
2/2/4 BJIACTMBOCTEH CINIABIB TJ | pexomenmamisx  Ta
MapKyBaHHA Ta JI€I0 TEpPMIYHOTO, XIMIYHOTO | camocTiitHo). Camocmitina
BUKOPUCTAHHS y a00 MEXaHIYHOTO BILTUBY. poboma — 3rimHO 3
TETJIOCHEPTETHUIII Bmimu  wa  ocHosi | Buxonanns KYPHATIOM




Tema 3 3HAHHS YMOB poboTH | camocmitinoi pobomu | OIIHIOBAHHS B
YaByHu aBTOMOOLTIB  Ta iHmoi | (3aBraHHs B | elLearn.
ix xnacudixaris MOOLTBEHOT TeXHiKM BuUOparn | MCTOAMIHHX
T, HeoOXimHy cramp, uapyn, | PEKOMCHIAANLIX Ta
Y Y eLearn)
MapKyBaHH; Ta iHm  cmmaBm T4 BipHO '
BUKOPUCTaHHA y BHOpaTH HEOOXiNHI PEXHMH | [Tidzomoska ma
TCMJIOCHCPI €THUIIL X TepMiuHOI 0OpPOOKH. HANUCAHHS. MOOYIbHOY
Buxopucmogysamu KOHMpOnbHOi pobomu
cydacHe naGopatopre | (Tecropa - B eLearn).
Tema 4 o0najHaHHA Ta  IpUIAgH
Teopis Ta  mpakTuKa 2/2/4 JUIL  IOCITIDKEHHST  CKJIany,
(TEeXHONOTrIsA) TEPMIYHOI Oynou Ta  BractuBocTel
06poGKH cTaseii Marepiais, a TAKOK
MPOBEACHHS PI3HUX BHUIIB 1X
TEPMIiYHOI 00pOOKH.
Moayas 2. 50
Jlerosani craJji. CiiiaBu KoJ1b0poBHX MeTaliB. TexHoJoriss maTepiaJis.
Tema 5.
Teopis neryBanHs .
o . 21214 3namu OCHOBHI 3B’SI3KH
CTaJIEHU Ta CILlJIaB1B . .
MiK CKJIQJIOM, CTPYKTYPOIO i
BJIACTUBOCTSIMH  JIETOBAHUX | [Tidzomoska 00
Tema 6. craiei, KOJILOPOBHUX | zexyiil (momepenHe
JleroBasi craii, MeTaiB i CIUIaBiB, | O3HAHOMIICHHS 3
; KepaMidHHX MaTepialiB, ix | MPC3CHTali€ro Ta
Cram Ta CIUIaBH 3 pam e P : nekuiero B eLearn) Bukonanna  ma
KiIacudikaniro, MapKyBaHHS, :
0CO0IMBUMH 30aua
BUKOPHCTAHIA, 8  TaKox Bukonannus ma 30aua | 1a60pamopHux
BJJaCTHBOCTAMH. 21214 3aKOHOMIPHOCTI 3MiHH iX 6 . Pamop
Ix Knacudikaris, BJIaCTMBOCTEM  Mix €0 Aavopamoprot pobim B
I : pobomu (8 | 3apaxoBaHo.
MapKyBaHHS Ta 30BHILIHIX (DAaKTOPIB. | merommummx
BUKOPUCTAHHS y Bmimu  wa  ocHOBI peKOMeHIaIiAX  Ta Modyasha
. 3HAHHS YMOB POOOTH | camocTiiiHo).
TCIIJIOCHCPI'CTUII1 . . mecmoesa p060ma
TEIUIOEHEPTETHYHOT TEXHIKH s eLearn
Tema 7. BHOpaTH HEOOXiIHi JIeroBaHi BWOW”’jﬂ i :
KonbopoBi Metanu Ta cTayi, KOIBOPOBi MeTamm Ta | CaMOCMiliHOI pobomu "
i i CIUIaBH, KepaMidHi Ta iHII (saBnanHs s | Camocmiina
CILIaBH, KHaCanKaHM’ MaTe ia’um METOANIHUX poboma — 3rimHO 3
MapKyBaHHA Ta 2/2/4 P ) PpeKOMeHIamisax Ta | JXypHajIoM
Buxopucmosysamu eLearn) ;
BUKOPUCTAHHSA y : OLIHIOBAHHS B
. cydacHe naboparopHe eLearn
TCIIOCHEPT CTHLIL oOnajHaHHA Ta  OPMIANHU | [Tidzomoska ma :
IUIsL  JIOCTIDKEHHST CKNANy, | manucaums MoOyibHOL
Tema 8. OyZIOBH Ta BIIACTHBOCTEH | KonmponvHoi pobomu
Texunosorii  MaTepianis marepianis, ~a  Taxox | (TecTopa-peleam).
. 2/-14 MPOBEICHHS Pi3HUX BHUIIB 1X
Ta X BHKOPHCTaHHH y TEPMIYHOT 0OpOOKH.
TCIITIOCHEPTCTUIIL
Mo:xnuBicTh HonatkoBi 0anmu MOXKHa OTpUMAaTd 3a MIATOTOBKY | a0 10 6aJjiB
OTPHMAHHA JIOTIOB1/II Ta Y4acTh B CTYJCHTChKIH KOH(pepeHIii
J01aTKOBHUX 0aJliB!
70
100*0,7
Bcvozo 3a 2 cemecmp 16/14/30 - - (maxcmvyw 70 Gain)
Ex3amen 30
Beboro 3a kype 100
INOJITUKA OIIIHIOBAHHS

Ionimuka wooo oeonaiinis
ma nepecKknadanua:

B1JI0YBa€THCS

3a HagBHOCTI

CryneHT NMOBHHEH 3/aBaT yci poOOTH B 3allJlaHOBaH1 TEPMIHU J10
3aKiHYEHHsI BUBUEHHS MOTOYHOro Moayis. PoboTH, 1o 31ar0Thes 3
MOPYIIEHHSIM TEpMiHIB 0€3 MOBAXKHUX MPHUYMH OLIHIOIOTHCS Ha
HIDKYY OLIHKY. llepeckiiagaHHs MOAYJIBbHOI KOHTPOJBHOI poOOTH
NOBOXKHUX MPUYMH (HAIpPHKIAL,




JIKapHSHUI) 1 JO3BOJSIETHCS B TEPMIH [0 3aKiHUEHHS HACTYITHOTO
MOJTYJISN).

Ilonimuxa wooo
axaoemiunoi
oobpouecnocmi:

CrnucyBaHHSI, BUKOPUCTaHHI MOOUTBHHMX  JI€BaiiCiB, JOAATKOBOI
JiTepaTypu TiJ Yac MOMYJIBHUX KOHTPOJBHUX POOIT, 3aliKiB Ta
ex3aMeHiB 3a00opoHeHo. ITucbMoBi poOoTH, pedepaTi MOBHHHI MaTh
KOPEKTHI TeKCTOBI MIOCWJIAHHS HA BUKOPUCTAHY JITEpaTypy.

Ionimuka wooo
6i06I0y8aAHHA:

BinBimyBaHHS JEKIIHHUX Ta 1a00paTOPHUX 3aHATH € 00OB’SI3KOBUM
JUISL BCIX CTYIEHTIB. 32 00’ €KTUBHHMX NMPHYMH (HAIIPHUKIIA, XBOPOOa,
MDKHapOJHE CTaXKyBaHHs) HABUAHHS MOXKE BiJOyBaTHCh 3TiTHO 3
IHAMBIyaJbHUM  HABYAJIbHUM  IUTAHOM,  3aTBEP/DKCHUM Y
BU3Ha4YeHOMY MopsaKy. [Ipomymieni nekuii, micist iX onpamtoBaHHs
3100yBaveM BHUIIO1 OCBITH, BIANMPAIlbOBYIOTHCS Y BUTIISII CiBOECiTn
3 BHKJIamadyeM abo B oH-nmaiH Qopmi. [Ipomymeni maboparophi
3aHATTS BiPAIlbOBYIOTHCS CTYICHTAMH B JIabopatopii kadeapu.

IIKAJIA OHIHIOBAHHSA CTYJAEHTIB

PeiiTunr 3100yBava

Ouinka HAIOHAJIbHA 32 Pe3yJIbTATH CKJIAJAHHS €K3aMEeHIB 3aJiKiB

BHIIOI OCBIiTH, 0aJIH eK3aMeHiB 3aj1ikiB
90-100 BIZIMIHHO 3apaxoBaHO
74-89 no00pe
60-73 3a70BIJILHO
0-59 HE3a10BLIBHO HE 3apaxoBaHO

PEKOMEHJIOBAHI JI)KEPEJIA IHOOPMAIIII

- OCHOBHI:

1. Adrannusun €.1., 3azumko O.B., Jlonateko K.I'. Marepiano3HaBcTBo:

[Tinpyunuk (I'pud Hamano MiHicTepcTBOM OCBITH 1 HAYKH, MOJIOII Ta
cnopty Ykpainu, muct Nel/11-18055 Bix 20 mucronana 2012 p.). XepcoH,
Bunasens ['pins 1.C., 2013.- ¢ 612.

2. Ilpaktukywm 3 maTepiano3HaBcTBa. HaBuansHuit nocionuk. (rpup MOH
(et Ne 1/11-4472 Bin 27.02.2013 p.))/ Kotpeuxo O. O. 3a3umko, K.I'.
Jlonateko, €.I'. Apranainsaun, ['aunockypenko B. B.// Xepcon: Omnmi
[Troc, 2013.-c. 500.

3. Omnanpuyk A.C., Abranninsaan €.1., Porosebkuii JI.JI., CeMeHOBChKHI
0O.€., Knenniit M.b., binoson O.1., dynuikos [.A., MaTepiaio3HaBCTBO i

TEXHOJIOT1sI KOHCTPYKLUIMHUX MaTepiaiiB: MAPYYHUK ISl BULLIMX

HaBuasibHUX 3akiaiB [1I-IV ctyneniB akpeaurariii; 3a pea. A.C. Onanbpuyka
1 O.€. Cemenoscrkoro. — Hokun: Bunasens I1I1. JIncenko M.M., 2013. —

752 c.

4. Tlonosuu B., I'ony6eus B., TexHONOTisI KOHCTPYKUIMHUX MaTepiatiB 1

MaTrepiaio3HaBCTBO: HaBuanbHMI MOCIOHMK ISl BUIIMX HaBYAJIBHUX
3aknafiB: Y 2-x kH. Kawura I1. — Cymu: BT/l « YHIBepcUTETChKa KHUTaY,

2002. — 260 c.

— JlonoMmisxkHi:




1. Adranninsaun €.1., 3azumko O. B., Jlomateko K.I'.,
TexHonorisi KOHCTPYKLIMHUX MaTepianiB 1 MaTtepiano3HaBcTBo. Kypc
nexuii. Yactuna 1. Meranypris. Kuis, HAY, 2005.- c.115.

2. XinpueBcbkuit B.B. Ta iH., MaTepiano3HaBCTBO 1 TEXHOJIOTiA
KOHCTpYKUIHHUX Matepianis, K: JIubins, 2002, 326¢.

3. Bbamix O.M., Metano3unasctso, K: ITomitexnika, 2002, 383c.
- IHTepHeT TKepesa:

1. Martepiao3HaBCTBO i TEXHOJIOTisI MeTAJIIB.
http://univer.nuczu.edu.ua/tmp _metod/924/MZTM_KONSP_LEK.pdf

2. Ctauab: Big mo4artky i 10 Qpininry
https://duckduckgo.com/?q=steels+ans+alloys+video&t=newext&atb=v230-
1&iax=videos&ia=videos&iai=https%3A%2F%2Fwww.youtube.com%?2Fwatch%
3Fv%3DefZsULWn1KY

3. Kinacudgikamis merajis

https://elearning.sumdu.edu.ua/free content/lectured:c025ee0d1cacd40c9b6db4f8e
c2bad8c5184bb2c/latest/472321/index.html

4. liarpama cTaHy CIUIABIB 3aJ1i30-1I€MEHTHT.

https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D
0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83 %D
1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0
%B0%D0%BB%D1%96%D0%B7%D0%BE-
%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C

5. Mapkmu craJeii i cniiaBiB

https://metinvestholding.com/ua/products/steel-grades

6. OcobuBOCTI XiMiKo-TepMiuHOI 00pPOOKH MeTaTIB i cnJIaBiB.
https://fizmat.7mile.net/materialoznavstvo/3 4 2-himiko-termichna-obrobka.html
7. Knacugikauisa Ta 00,12 JHAHHS HATPIBAJIbHUX NEeYeid.
https://fizmat.7mile.net/materialoznavstvo/3_3_5-nagrivalni-pechi.html

8. Tepmiuna o0poOka BUPOOIB i3 cTaJi.
https://www.youtube.com/watch?v=8UvkV92z2fl

9. Tepmiuna 00po0Ka i CTPYKTYypH.
https://www.youtube.com/watch?v=7mpAt7h317c

10. ITopomkoBa MeTagypris
https://www.youtube.com/watch?v=T0OLgOHhIAwc&feature=emb logo



http://univer.nuczu.edu.ua/tmp_metod/924/MZTM_KONSP_LEK.pdf
https://duckduckgo.com/?q=steels+ans+alloys+video&t=newext&atb=v230-1&iax=videos&ia=videos&iai=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DefZsULWn1KY
https://duckduckgo.com/?q=steels+ans+alloys+video&t=newext&atb=v230-1&iax=videos&ia=videos&iai=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DefZsULWn1KY
https://duckduckgo.com/?q=steels+ans+alloys+video&t=newext&atb=v230-1&iax=videos&ia=videos&iai=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DefZsULWn1KY
https://elearning.sumdu.edu.ua/free_content/lectured:c025ee0d1cacd40c9b6db4f8ec2bad8c5184bb2c/latest/472321/index.html
https://elearning.sumdu.edu.ua/free_content/lectured:c025ee0d1cacd40c9b6db4f8ec2bad8c5184bb2c/latest/472321/index.html
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BE-%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BE-%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BE-%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BE-%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%83_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%96%D0%B2_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BE-%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://metinvestholding.com/ua/products/steel-grades
https://fizmat.7mile.net/materialoznavstvo/3_4_2-himiko-termichna-obrobka.html
https://fizmat.7mile.net/materialoznavstvo/3_3_5-nagrivalni-pechi.html
https://www.youtube.com/watch?v=8UvkV92z2fI
https://www.youtube.com/watch?v=7mpAt7h317c
https://www.youtube.com/watch?v=T0LqOHhIAwc&feature=emb_logo

