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1 3AT'AJIBHI BITOMOCTI

HaBuanbsHuii MaTepiai, 0 MPOMOHYETHCS LIEK MPOrpamMoi0, Ma€ BiIOMOCTi, HEOOXIHI CTyIe-
HTaM i1 GOpPMYBaHHs 3HaHb 3 TEPMHIMHAMIKH Ta TEIUIOBHX IPOIIECIB 3BApIOBAHHS, a TaKOXK IPO
SBUIIA, 10 IPOXOJATH B Pi3HUX (ha3zax ado MK HUMH B mpoleci 3BaproBanHs. [1iAroToBKy 10 BUBYECH-
HS I[i€1 JUCIUIUTIHU CTYICHTH OTPUMYIOTh B paMKaX JMCHIHUIUTIHYU IIMKITY MiATOTOBKY OaKaiaBpa.

Juctumina “Teopis mporieciB 3BaproBaHHs 0a3yeThcsl Ha 3HAHHSIX Ta HaBUYKaX, HAOYTHX
MIPY BUBYECHHI 3arajibHO-1H)KEHEPHUX Ta MPo(eCciiHO-OpIEHTOBAHUX MUCHMILTIH. [lepenik aucuuriin
Ta PO3JUTIB 3HAXOAWUTHCS B Tabmumi 1.1. 3HaHHA, M0 OTpUMaHi Npu BUBYEHHI aucuuiuiinu “Teopis
MPOIIECIB 3BapIOBaHHs ", HEOOX1IHI JUIsl 3aCBOEHHS HaBYAJILHOTO MaTepialy 3 AUCIUILIIH: ‘“3BaproBaH-
Hs iaBneHHsM”, “Hampyxenns 1 nedopmanii’, “3BaproBaHHsS TUCKOM, “BHUTrOTOBIEHHS 3BapHHUX
KOHCTPYKIIIK”, a TAKOX MPU BUKOHAHHI TUTUIOMHOTO MTPOEKTY.

Ta6mums 1.1 - B3aeMo3B's130k MoayiiB nuciuiuiiag “Teopist mpoiieciB 3BaproBaHHS, 3 MOJIY-
JSIMU TaKUX, 10 3a0€3MeUyI0Th, 1 3a0e31eUyBaHUX TUCITUTUTIH.

Ne . .
.. 3abe3neuyeThest MOy 3abe3neuye MOy
1 | Ximis 1,2 |TexHooris i o0agHAHHS 3BapIOBAHHS 1-2

TJIaBJICHHAM
di3uka 2  |TexHosoris i o0yiagHaHHS 3BapIOBAHHS TH- 1
CKOM
Buina maremaruka 1,2 |Hampyxenns i nedopmariii 1
Mertano3naBcTBo i Tepmiuna 00- | 1,2 |CyuacHi MaTepianu i TEXHOJIOTI4HI MpoLie- 1
poOKka MeTaTiB 3BapHUX 3’ €THAHD CH 3MIITHEHHS Ta BIJIHOBJICHHS
CAIIP TexHoorii 3BaproBaHHs 1
HannaBnenns ta HanuiaeHHs 1
KypcoBe i AummioMHe MpoeKTyBaHHS
2 |®dizuka 4  |TexHomoris 1 001aIHaHHS 3BapIOBaHHS 1
HannaBnenHs Ta HanmuiaeHHs 2
Jl>xepena )KUBJICHHS JUIS 3BapIOBaHHS 1
3 ®isnka 2 TexHomorist 1 001aIHaHHS 3BapIOBaHHS 23
TJTABJICHHSM
Mertano3HaBCTBO 1 TepMidHa 00- .
poOka 3BapHUX 3’€/IHaHb 1 |Masuns meranis 1
Teopernuni OCHOBH BIJTHOBJICHHS Ta 3Mill- 1
HEHHS cTanei
MertamnypriiiHi OCHOBU HallJIaBIE€HHS 1

I1 PO3ITIOALT HABYAJIBHOI'O YACY



Posnozin HaBYanbHUX TOJIMH 33 BUJAMH 3aHSTh MPUBEACHMIA 1 Ta0. 2.1.
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III META 1 3ABJAHHSA JUCIUIIJITHA

3.1. Mera BuBueHHs mucuuiutiay “Teopist mporeciB 3BaproBaHHs™ MOJIATAE B TOMY, 00 Maii-
OyTH1 (axiBii HaOyaM B CHCTEMATH30BaHIi MOCIIJOBHOCTI 3HaHb OCHOB TEPMOJIUHAMIKU, KIHETHKU
MPOIIECiB, IO MOXKJIMBI MPH 3BaplOBaHHI, OCHOB TEIUIONEpeaayi i po3paxyHKiB Terwionepeaadi mpu
3BapIOBaHHI METAJIOKOHCTPYKI[i Ta X OXOJO/KeHH1, yMiHHS TBOPYO MiAXOIUTH 10 BUpillIeHHs Oara-
TOCTOPOHHIX 3aJ[ad TEXHOJIOTIYHUX TPOIIECIB 3BAPIOBAHHS Ta KOHCTPYIOBAHHS 3BapHUX BHPOOiB. Exo-
JIOT1YHUHM TEXHOJOTIYHUH MPOLeC Ta ONTHUMAJIbHY 3BapHY KOHCTPYKIIIO MOKHO OTPUMATH, SIKIIO BMi-
TH JIOCHTh TOYHO BH3HAYUTH 3aXOAHM YTBOpEHHS TpimuH B mBax i 3TB, nependauntu yMOBH 3Bapio-
BaHHS, 32 SIKUX IONEPEIKYETHCS YTBOPEHHS IOP B METaJli 3BAPHUX IIBiB, MOHIKYETHCSI POZYMHHICTH
ra3iB Ta yTBOPEHHs HEMeTaleBUX BKJIOYeHb. [Ipu BuUBUeHHI aucuumuiing “Teopis mpoleciB 3Bapro-
BaHHS CTY/ACHTH HaOyBarOTh HABHMYKU BECTH PO3PAXYPHKH PEKHUMIB 3BAPIOBAHHS, IUIOLI NEPETHHY
3BapHUX ILBIB, TeMIieparypHe nose B 3TB rta iHiue.

3.2. 3aBAaHHS TUCIUILTIHA

3aauero TUCHMILIIHM SIBISETHCS PO3BUTOK 3HAHb Ta HABUYOK BUKOPHUCTaHHS TEOPETHUHUX
3HaHb, HAOYTHX B MPOIIECI BUBYEHHS MOMEPEAHIX KYPCIB, Ul IUPOKOTO BIPOBAIHKEHHS TEOPETUYHO-
ro aHaii3y i nependayeHHsl B BUPOOHUYY JisUIbHICTB. ['0JIOBHOIO 33aJjauero TUCIUIIIIHY € 3aKJIaJeHHs
TEOPETHUYHHUX OCHOB JJIsl TIOJAJBIIOTO BUBUEHHS MPO(deciitHO-CIPSIMOBAHUX JUCIUTLTIH.

Jucuunuina “ Teopist mpolieciB 3BaproBaHHs ~ BUKJIAJIAIOTHCS HAa TPEThOMY Kypci B CbOMOMY
Ta BOCbMOMY TPUMECTPAx 3 METOIO MiJITOTOBKU CTYJEHTIB 10 BUBYEHHS TUCUUILIIH: «HanmpyxeHHs i
nedopmartii», «3BaploBaHHS IMJIABIECHHAMY, «3BaplOBaHHA THCKOMY», «Jlepena jKUBJIEHHA», 10 BUKO-
HaHHS KypCOBOTO Ta AWIJIOMHOTO MPOEKTYBAHHS, @ TAKOXK JI0 TIPAKTUYHOI IisIIBHOCTI B yMOBaxX BUPO-
OHHUIITBA.

BuBuenHs aucummiing nepeadayae npua0aHHS CTYACHTaMU 3HAHHS:

- OCHOBHHX 3aKOHIB TEPMO/IMHAMIKH;

- KIHETHKH nepediry (pi3uko-XiMiuHUX MPOILIECIB;

- pIBHOBAaru IUX NpoIIeciB B TOMOT'€HUX Ta T€TEPOreHNX CHUCTEMaXx;

- OCHOB TeIUIONepeiadi, METO/IB PIICHHS 3arajbHOro Ju(epeHIiitHOro pIBHAHHS TEIUIONPO-
BiHOCTI;

- TIOHATTS TEPMIYHOTO LUKy 3BaploBaHHs. BU3HaYeHHsT MaKCHMABHOT TEMIIEPATypy TEPMid-
HOTO ITUKITY JUISI OKPEMHUX CITOCOOIB 3BapIOBAHHS;

- PO3paxyHKY MPOTYKTHBHOCTI PO3IIIABICHHS €JIEKTPOTY;

- PO3paxyHKy MapameTpiB 30HU NPOIIABICHHS;

- po3paxyHKy e(heKTHBHOCTI MPOTUIABJIICHHS] OCHOBHOTO METay;

- PO3paxyHKY IIBUIKOCTI OXOJIO/PKEHHS TOUKH 3BaApHOTO 3’ €THAHHS;
PO3paxyHKY IIBUIKOCTI 3BapIOBAHHSI PI3HUX BU/IB IIBIB.
3aX0/1iB 3HM)KEHHS] TOKCUYHOCTI T'a3iB, 10 YTBOPIOIOTHCS MPH 3BapIOBaHHI;



3aXO0/IiB 10 TIOMEPEHKEHHIO YTBOPEHHS rapsiuuX Ta XOJIOJHUX TPIIIUH;

3aXO0JiB IO MOTEPEIHKEHHIO TOPOYTBOPEHHS MPHY 3BapIOBaHHI,

METOAIB padiHyBaHHS METally 3BapHUX IIBIB;

3aXOJiB M0 3MEHIIICHHIO 30HU TEPMIYHOT'O BIUTMBY, OCOOJIMBO, 30HU MEpPErpiBaHHS METaly IIi-

€1 30HU;
- BMIHHS MA0KpaTH 3BapIOBAIbHI MaTEpialid 3T1IHO 3 MaTepiajaMy 3BapHOi KOHCTPYKIITIi.
IV TEMATUYHWH IUIAH
IV.1 Po3nooin nasuanvnozo uacy 3a memamu
Posmnoain 3a cemectpamu Ta BUJaMU 3aHATh
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Monayas 1 90 12 4 4 4 66
Po3ain 1. OcHOBHi 3aK0HM TepMOAMHAMI- 2 10
KH
Tema 1.1. TepmomuHamiyHe BHU3HAYCHHS
3BaproBaHHs. [lepimmii 3aK0H TepMOIUHAMI- 1 5
ku. EHTanbmis sk TeMneparypHa QyHKIis.
Tema 1.2. [JIpyruii 3akoH TEpMOAMHAMIKH.
EnTpomnis Ta ii o6uncienHs 1 5
Po3ain 2. Kinernka npoueciB B roMOreH- 5 10
HHX Ta reTepOreHHUX CHCTeMax
Tema 2.1. PiBHOBara B rOMOI'€HHUX CHCTe-
Max. [Ipo MOKITMBICTE TOCSITHEHHSI PIBHOBA- 1 5
I'M [IpU 3BaproBaHHi. PIBHAHHS 130TepMu pe-
akuii Baut-I'odda
Tema 2.2 Ilpo pyxnuBicTe piBHOBaru. PiB- 1 5
HOBAara B reTePOr€HHUX CUCTEMaX.
Po3nain 3. P03pa)fymm TeIJIOBUX NpPoLeciB 8 4 46
NpH 3BapIOBaHHIi
Tema 3.1. TensoBi mporecu Npu 3BaproBaH-
Hi. 3aKOH TerIonpoBiHOCTI Dyp’e. 1 4
Tema 3.2. ludepeHnuiiine piBHIHHS TeMIle-
patyponposigHocTi. KpaeBi ymoBH.
Tema 3.3. Cxemu TijI, [0 HArPiBAIOTHCS MPH
3BaprOBaHHI. Buam 30cepemKeHnx JpKepen 1 4
TEIUIOTH.
Tema 3.4. 3BaproBaibHa ayra, K HKEPEIo
HarpiBaHHA. [lis pyxJMBOro jJKepena Ha Ha-
MiBHECKIHUEHEe TU10. Pyxome Ta mBHIKOpY- 1 5
XOMe JDKEpeNo TeMJOTH MOCTIHHOI MOTYX-
HOCTI TIpM HAIUJIaBJICHHI BaJIMKa Ha MacHBHE
T1JIO Ta NPH 3BapIOBaHHI JUCTIB BCTHK 3 IO-




BHUM IIPOIIJIABJICHHAM

Tema 3.5. Tepmiunuii 1uxi. MakcuManbHa
TEeMIIEpaTypa TEPMiYHOTO LIUKITY.

Tema 3.6. Po3paxyHOK MHUTTEBOi Ta cepe-
HBOT IIBUJHOCTI OXOJIOJKEHHSI MeTaly 3Ba-
paux mBiB Ta 3TB. Po3paxynku kpuTHuHOL
HIBUIKOCTI OXOJIOJKEHHS 3BapHUX
3’€JHaHb.

Tema 3.7. IlnaBneHHS OCHOBHOI'O METaly
npu 3BaproBaHHi. Po3paxyHku po3mipiB 3Ba-
proBajbHOI BaHHU. TeruioBa epeKTUBHICTH
MPOILIeCY MPOILIABIICHHS.

Tema 3.8. [lnaBieHHs €IEKTPOJAHOTO MeTa-
ny. [IpubnusHuii po3paxyHOK MpoOIeCcy Ha-
IpiBaHHS €JIEKTPOY CTPYMOM.

Tema 3.9. IIpoayKTHBHICTH TIPOIECY PO3II-
naBjeHHs 1 HarutaBiieHHs. KoedimienTn po3-
TUTABJICHHS 1 HATUIABJICHHSI.

Tema 3.10. HepiBHOMIpHICTh PO3IUIABJICHHS
eJleKTpoza. Po3paxyHKH TUIOII HATUTaBICHHS
Ta TpOIUIaBlieHHsA. PO3paxyHKH IIBHIKOCTI
3BaproBaHHs mBiB THy [ 1 1.

KoHTpoJib 3HaHb

Moayas 2

72

oo

SN

58

Po3aia 4. EnekTpuyHa 3BapoBajibHA 1yra

SN

30

Tema 4.1. Enexktpuuna 3BaproBajibHa qyra Ta
ra3oBe IMOJyM’sl SK JDKEpelia TeIJIOTH TpU
3BaproBaHHI. HOBI 3BaproBaibHI Kepena
TEIUIOTH

Tema 4.2. lonizamis ra3iB B pPO3PSATHOMY
NpoMIKKY. EMicisi elnekTpoHIB 13 KaToay B
3BapIOBaIbHIN Ay3l.
Tema 4.3. BonpTamriepHi XapaKTEpUCTHKH
3BapIOBAIBHOT JIyTH.

Tema 4.4. 3BaproBaigbHa JAyra 3MIHHOTO
CTpyMY.

Tewma 4.5. TlepeneceHHst MeTany 4epe3 ayro-
BUH NPOMIYKOK

Tema 4.6. ®@i3u4Hi IPOIIECH B TYTOBOMY PO-
3psai. TeruoBuii GanaHc eHepriii B JyroBo-
MY pO3pS/IlL.
Tema 4.7. MarsitorijpoinHamika 3BaproBa-
JIBHOI IyTH.

Po3zain 5. B3aemoaist rasis 3 Mmerajiom npu
3BaplOBaHHI.

28

Tema 5.1. Po3unHHICTS Ta3iB B MeTaIl 3Bap-
HUX IIBIB B MpoIleci 3BaproBaHHS. Po3unH-
HICTb aTOMAapHOTO Ta MOJIEKYJISIPHOTO BOJI-
HIO.

Tema 5.2. Po3unHHICTB a30Ty B MeTalIaX MpH
3BapIOBaHHI.




Tema 5.3. Po34nMHHICT, KHCHIO B MeTanax
IpY 3BapIOBaHHI. 1 8
Tema 5.4. OKHUCIICHHS METaTy Ta30M010HIM
KHCHEM.

Tema 5.5. PoskuciaroBaiibHa 34aTHICTE Jie-
T'YIOYHMX €JIEMEHTIB.

Tema 5.5. BumopoByBaHHs MeTamiB mpu 1 6
3BaprOBaHHI

Monayas 3 54 8 4 2 6 34
Po3nin 6. Kpucramizauiss Metaay 3Bapio- 4 5 18
BaJIbHOI BAHHH

Tema 6.1. IIpouecu NEepBUHHOT KpHCTai3a-

mii metama. Jlepextn mepBUHHOI KpuCTai- 1 4
3aii.

Tema 6.2. TexHoJOriYHA MILHICTh 3BapHUX 1 5

3’e€HaHb. ['aps4i TPIIMHM.

Tema 6.3. BropuHHa KpucTasizamis 3BapHUX
3’eqHanb. JlehekTn BTOPHMHHOI KpHCTasi3a- 1 4
1ii. X0JI0IHI TPIUHH.

Tema 6.4. BrumB TepmoaedopMariiftHOro
LMKJIa 3BAapIOBaHHSA Ha CTPYKTYpy Ta Biac- 1 4
THUBOCTI MeTaja B 3BapHUX 3’ €THAHHSX.
Po3zin 7. 3BapoBaibHi miaaku. Ix B3ae-
MOJIisl 3 MeTaJIOM 3BapPIOBAJIbHOI BAHHU
Tema 7.1. 3BaproBaibHi nuIaku. Ix ymkmii,
BJIACTUBOCTI, CTPYKTYpa 1 B3aEMOJIisl 3 MeTa- 1 4
JIOM 3BapIOBAILHOT BAHHM 1 IIIBIB.

Tema 7.2. ®@i3U4HI BIACTHBOCTI 3BapIOBATh-
HUX IIUTAKIiB

Tema 7.3. Ckian 3BaproBaIbHHX IIUTAKIiB. 1 4
B3aemonis meTainy 1 Iutaky npH 3BaproBaHHI
Tema 7.4. PadinyBaHHs MeTally 3BaprOBallb- 1 4
HUX IIBIB.
Tewma 7.5. JleryBaHHs MeTally 3BapIOBAIbHUX
IIBIiB 1 4
KonTposb 3HaHb 6
BCbOI'O 216 28 12 8 10 158
1V.2 Jlexmii
Monayas 1

Po3ain 1. OcHOBHI 3aKOHH TEPMOAMHAMIKH

Jlekuisi 1. TepmoannamiuHe BU3HA4YeHHA 3BapoBaHHd. [lepmmii 3aKoH TepMoaMHAMIKH.
JApyruii 3aK0H TepMOAUHAMIKH.

Tema 1.1. TepmoauHamiuHe BU3HAYeHHs 3BapOBaHHsA. [lepmmii 3aK0H TepMOAUHAMIKH.
EnTanbnis ik TeMneparypHa QyHKIisl.

TepMmoauHaMiyHe BU3HAYECHHS 3BapIOBaHHS Ta CIOPIAHEHUX TexHosorii. Ilepmuii 3akon Tep-
MoJMHaMikK. oro MOHSTTS, 06UKCIeHHs Ta BUKOPUCTAHHS. [30X0opuuHi i i306apuuni npouecu. Exra-
JBIIS SIK TeMnepaTypHa ¢yHkuis. 3akoH ['ecca.



Jliteparypa [1, 2, 3].
3aBmganus Ha CPC. TepmoaunamiuHa kiacudikaris crmocobiB 3BaproBanHs. OIiHKa eHEpPreTHy-
HO1 e()eKTUBHOCTI Ta BUMOT JUIS JDKEPET €HEeprii AJIs 3BapIOBaHHSA

Tema 1.2. JIpyruii 3axkoH TepmoauHamiku. EHTponis Ta ii 064ucjieHns

Hpyruit 3akoH TepMoauHaMiku. EnTporis Ta 1 o6uncienss. TepmoanHaMivyHi OTeHITaMM. 3a-
JeXHICTH eHeprii ['160ca Bix TemmeparypH.

Jliteparypa [1, 2, 3].

3aBmanns Ha CPC. MakcumarnbsHa poboTa mpoIiecy.

Po3nin 2. Kinernka npoueciB B rereporeHHNX Ta FOMOTeHHMX CHCTeMax.

Jleknisi 2. PiBHOBara B romMoreHHux cucremax. PiBHsiHHs i3oTepmu peakuii Bant —
I'odda. PiBHoBara B rereporeHHNx cucremMax.

Tema 2.1. PiBHOBara B romoreHHnx cucremax. IIpo Mox/IuBicTh JOCATHEHHs PiBHOBaru
npu 3BapoBaHHi. PiBHssHHA i30Tepmu peakuii Baut —I'ogda.

PiBHOBara ¢i3uko — XiMIYHUX CUCTeM. BU3HaueHHS piBHOBard B rOMOTEHHHX CHCTEMax, poO3-
paxyHKHU MOCTiHHOT piBHOBaru. PiBHSHHS 130TepMU peakIlii.

Jlireparypa [1, 2, 3, 7].

3apnanns Ha CPC. Po3paxyHku MOCTIHHOI piBHOBaru B ra3oBHX Ta PIAMHHHUX CEPEOBUIIAX.
BrimB TemnepaTypu i KOHIIEHTpAIil pearyrounx peuyoBHH Ha IIBUIKICTh XIMIYHUX PEAKIIiH.

Tema 2.2 IIpo pyxJauBicTh piBHOBaru. PiBHoBara B rereporeHHUX CHCTEMAax.

PiBHOBara B rereporeHHux cucremax. [Ipo gocsrHeHHs piBHOBaru mnpu 3BaproBaHHi. [Ipunnumn
PYXJIMBOCTI piBHOBaru. BusHadeHi 3aKkOHOMIPHOCTI pO3paxyHKiB IMOCTIHHOI piIBHOBAaru B 0JHOPITHOMY
Ta 6araToazHOMY CepeOBHILL.

Jlireparypa [1, 2, 3, 7].

3apnannsa Ha CPC. CtyneHb MOBHOTH peakiii 1 CkiIaj piBHOBaXXHOI cymimli. BrinuB Ha piBHO-
Bary akTHBHOCTI OKCH/IIB Ta iX JISTY4OCTI.

Po3aia 3. Po3paxyHKH Teln10BUX NPOLECiB PU 3BapIOBAHHI

Jlexuis 3. TenuioBi npouecu npu 3BapoBanHi. 3akoH Temionposignocti ®yp’e. Audepe-
HIiliHe PiBHSIHHSA TemmepaTyponpoBigHocTi. CxeMH Tij, 10 HAarpiBalOThCS NPH 3BApPIOBaHHI.
Buan 30ceperskeHnX qaxepest TenJI0TH.

Tema 3.1. TenuioBi npouecu npu 3papoBaHHi. 3aKoH Tenonposignocti Pyp’e

ITonsarTs TemneparypHoro nois. I'paxieHT Temmnepatyp. 3akoH TeruionposigHocTi Pyp'e. Ten-
11000MiH 3 moBepxHi Tin. KonBekTuBHHIT i Termioobmin. KoedimienT Temmonposianocti. Moro 3anex-
HICTb B1Jl IPUPOAM MaTepialy i TeMIeparypu.

Jliteparypa [2].

3apnanns Ha CPC. Temnogi3nuHi BIaCTUBOCTI METAIy.

Tema 3.2. /Indepenuiiine piBHsIHHS TemneparyponposinHocti. Kpaesi ymoBu.

3aranbHe nudepeHIiaibHe pIBHAHHSA TEIIONpoBiiHOCTI. KpaeBi Ta moyaTKoBl yMOBH JUIsl HOTO
pillleHHs TpU 3BaproBaHHI. MeToJ Jpkepern 1 Horo BUKOPUCTaHHS JJISl PO3PaXyHKIB TEIUIOBUX IOJIB
OKPEMHUX BUIMA/IKIB 3BAPIOBAHHS.

Jliteparypa [1, 2, 3, 5].

3apnanna Ha CPC. MeToau pillieHHs 3arajbHOrO AU(epeHIiaIbHOrO PIBHSIHHS TEIUIONPOBi-
HOCTI.

Tema 3.3. Cxemu Tij, 1110 HArpiBalOTHCS NPH 3BaplOBaHHI. Buan 3ocepemxeHux axepes
TeIJI0TH.

Cxemu TiJl, 10 HArpiBalOThCS. 30CepeKEH] MUTTEBI JIKepena TerIoTH. ToukoBe MUTTEBE 30-
cepe/pKeHe JpKepesio HarpiBaHHs. JIiHIIIHE MUTTEBE 30cepe/keHe JpKkepeno HarpiBaHHs. [lmocke Mut-



TEBE 30CEPEPKEHE JKepeso HarpiBaHHs. Po3paxyHOK MexeBoi TeMnepaTypy Mpu BUKOPUCTAaHHI TaKuX
mxepen. [IpuHIMN HakIageHHS Temneparyp. Brms pexxumiB 3BaproBaHHS 1 TEIIO(I3UYHUX BIACTH-
BOCTEH MartepialliB Ha po3monii temnepatyp. Cxemu 3BaproBalibHUX MporieciB. ETanu teruonepena-
BaHHS.

Jliteparypa [1, 2, 3].

3aBganus Ha CPC. Po3paxyHKOBI cXeMH 3BaprOBAIbHUX MPOIIECIB.

Jlekuisi 4. TenJioBi BJacTUBOCTI 3BapoBajbHOI Ayru. [lis pyxjuBoro ukepesja Ha HaMiB-
HecKiHYeHe TU10. Tepmiunnii nuk/ja. MakcumajibHa TeMIepaTypa TEPMi4YHOT0 HUKJTY.

Tema 3.4. 3BaproBajibHa 1yra, sik Jxepeso HarpiBanHs. /liss pyxyimBoro a:kepeJia Ha Ha-
niBHecKiHYeHe TLI0. PyxoMe Ta MIBUAKOPYXOMeE JKepesio TeMJIOTH MOCTiHHOI MOTYKHOCTI mpu
HaNJIABJIEHHI BaJMKa HA MACHMBHe TiJI0O Ta NPH 3BAPIOBAHHI JUCTIB BCTHK 3 MOBHUM IPOILIAB-
JIEHHSIM

TernoBi BIacTUBOCTI 3BaproBajbHOI Tyru. Jis pyXJIHBOTo JDKepesia Ha HaliBHECKIHYEHE TiJo.
Po3paxyHok rpaHiuHOT TeMIiepaTypH Mpy aBTOMaTUYHOMY HaIUIaBJIEHH] BajlKa Ha MacuBHe Tio0. Po-
3paxyHOK TPaHUYHOI TeMIIepaTypy IMpHU aBTOMATUYHOMY 3BAPIOBAHHIO JIMCTIB BCTUK 3 MOBHUM IIPO-
TUTABJICHHSIM.

Jliteparypa [1, 2, 3].

3apnannsa Ha CPC. HarpiB 1in o6epranns. Temnosi nporecu npu TOYEYHOMY 3BapIOBaHHI.

Tema 3.5. Tepmiunnii nuki. MakcuMa/jibHa TeMIIepaTypa TePMi4YHOIO LUKITY.

Tepmiunuii ukia. MakcumalnbHa TeMIeparypa TepMIYHOTO HUKITY. Po3paxyHok MakcUManbHOI
TEeMIIepaTypy TEPMIYHOTO IUKITY MPH aBTOMAaTHYHOMY HAallIaBJICHHI BaJMKa HAa MacuBHe Tino. Po3pa-
XYHOK MaKCHMaJbHOI TeMIepaTypd TEPMIYHOI'O LHUKIY I[PH aBTOMaTMYHOMY 3BaplOBaHHI JIUCTIB
BCTUK.

Jliteparypa [1, 2, 3].

3apnannst Ha CPC. Tepmiunuii HUKI pu GaraTonapoBoMy 3BaprOBaHHI.

Jlekuisi 5. Po3paxyHOK MUTTEBOI Ta cepelHbOI IBUAKOCTI 0X0JI0IKEHHS METAJy 3BAPHUX
mBiB Ta 3TB. Ili1aB/IeHHA OCHOBHOr0 MeTaJy NpHU 3BapoBaHHi. [lJIaB/IeHHS eJIeKTPOIHOr0 Me-
TaJy.

Tema 3.6. Po3paxyHOK MHTTEBOI Ta cepeAHbOI IIBHAKOCTI 0X0JI0KEHHS MeTaJly 3BapHUX
mBiB Ta 3TB. Po3paxyHkn KpUTHYHOI IIBUAKOCTI 0X0JI0’KCHHS 3BAPDHUX 3’ €/IHAHb.

PeryntoBaHHs TEpMIYHOTO LIMKIIY 3BapIOBAaHHS IPU OJHOMNPOXITHOMY 3BapioBaHHI. OOIPyHTY-
BaHHS MOHATTS Ta pO3paxyHKH MUTTEBOI IIBUJIKOCTI OXOJIOKEHHs MeTany 3BapHuX 1BiB Ta 3TB. Po-
3paxXyHOK MUTTEBOI i CepeHbOi MIBUJIKOCTI OXOJIOKEHHS P aBTOMATUYHOMY HAIUIaBJIEHHI BaJluKa
Ha MacuBHE TUI0. PO3paxyHOK MUTTEBOI 1 cepeaHbOI MBUIKOCTI OXOJOKEHHS MPU aBTOMAaTUYHOMY
3BapIOBaHHI apKyIIiB BCTUK 3 IMOBHUM IPOIUIABICHHAM. PO3paXxyHKM KPUTHYHOI LIBUAKOCTI OXOJIO-
JDKEHHS MeTally 3BapHUX 3’€JHaHb. KpuTHYHA MIBUAKICTH OXOJOKEHHS IpU Oe31epepBHOMY OXOJI0-
JDKEHHI TIPH 3BapIOBaHHI.

Jliteparypa [1, 2, 3].

3apnanus Ha CPC. CxeMa po3paxyHKy IIBUAKOCTI OXOJIO/KEHHS MPU 3BaplOBaHHI METay TO-
BiIuHOIO Bif 10 10 25 MM. BuzHaueHHsI KpUTUYHOI MIBUKOCTI OXOJIOPKEHHSI Ha OCHOBI €KCIIEPUMEH-
TaJIbHUX JaHUX.

Tema 3.7. IlnaBjeHHs1 OCHOBHOI'O MeTaJly NpH 3BapoBaHHi. Po3paxyHku po3mipiB 3Ba-
proBaibHOI BaHHU. TemioBa eeKTUBHICTH NMpouecy NPOIJIABJIECHHS.

[1naBieHHs OCHOBHOTO METaly MpH 3BapioBaHHI. Po3paxyHku mapaMeTpiB 3BaproBajibHOI BaH-
HU TIPY aBTOMATUYHOMY HaIlJIaBJIEHHI BaJIMKa HA MACUBHE TUJIO Ta aBTOMAaTUYHOMY 3BapIOBaHHI1 JINCTIB
BCTHUK 3 TIOBHIM iX IMPOIJIaBICHHAM. PO3paxyHOK NOBXKUHH 3BaproBalIbHOI BaHHU. EdekTuBHICTH Tpo-
necy nporuiasieHHs. Busnauenns KK nporecy nporutasienss. BusHaueHHs TUIOII MPOTIIaBICHHS.

Jliteparypa [1, 2, 3].



3apmanas Ha CPC. Po3paxyHKH mnapamMeTpiB 3BaplOBaIbHOI BaHHM IPH  EJIEKTPOHHO-
BHUIPOMIHIOBAJILHOMY 1 €JIEKTPOIILJIAKOBOMY 3BapIOBaHHI.

Tema 3.8. Ili1aBJieHHs eJleKTPOAHOr0 MeTaay. [Ipubdau3Hnii po3paxyHok mpouecy Harpi-
BaHHS eJIEKTPO1Y CTPYMOM.

[InaBnenus enekrponHoro merany. JudepeHiianbue piBHIHHS HarpiBaHHS €IEKTPOJa 3Bapro-
BabHOIO nyrofo npu P/13. HarpiBaHHs enekTpoga CTpyMOM IpU aBTOMAaTUYHOMY M HariBaBTOMATHY-
HOMY 3BapIOBaHHI.

Jliteparypa [1, 2, 3].

3aBnanusa Ha CPC. IIpubnkeHuit METO po3paxyHKy MpOIeCy HarpiBaHHS €JIEKTPOJa CTPY-
MOM.

Jlekuis 6. IlpoaykTuBHiCTH Npouecy po3iJiaBjieHHs i HanjaBiieHHs. HepiBHoMmipHicTh
PO3ILIABJICHHS eJ1eKTpoaa. Po3paxyHKH IJIOLI HANJIABJIEHHS Ta NPOILJIABJICHHS.

Tema 3.9. IlpoaykTHBHICTH MpoLecy po3MJiaB/ieHHA i HamaB/jaeHHs. KoedinienTu posn-
JIABJICHHS i HAIIaBJICHHA.

[TpoayKTHBHICTB MpoOIIeCy pO3IUIaBICHHS 1 Hatu1aBiaeHHs. KoedimieHTH po3muiaBieHHs i Hamia-
BieHHA. KoedilieHT 3arabHUX BTpAT eNEeKTPOAHOTO METAIy.

Jliteparypa [1, 2, 3].

3aBnanns Ha CPC. Ilpars Haj KOHCIIEKTOM 1 MIiAroTOBKa pedepary.

Tema 3.10. HepiBHOMipHiICTh pO3ILIaBJIeHHS eJeKTPoAa. Po3paxyHKH miiomy HamnjiaBJieH-
HSl Ta NpoIuiaBjieHHs. Po3paxyHku mBuakocti 3sapoBanis wsiB Tuny i I1.

HepiBHOMIpHICTh PO3IUIABICHHS eeKTpoAa. Po3paxyHKH MIIOLI HAIUIABIEHHS Ta MPOIUIABICH-
HSl OCHOBHOTO MeTairy. Buay 3BapHux mBiB. Po3paxyHku mBuaKocTi 3BaproBanHs mBiB tumy I i 1L

Jlirepatypa [1, 3-5].

3apnannas Ha CPC. Oco6nmBoCTI HAarpiBaHHs 1 OXOJIOJDKCHHSI METally MPH JESIKUX BUIAaX 3Ba-
PIOBAHH.

Moay.as 2
Po3zain 4. EnexkTprnuHa 3BaproBajibHa 1yra

Jlekuisi 7. EnexTpuyHa 3BaproBajibHa Ayra Ta rasose moJym’s siK JuKepesa TeIJIOTH NMPH
3paproBanHi. loHi3anisa rasis B po3psanomy npomikky. Emicisi eJiekTpoHIB i3 kaToay B 3Baplo-
BaJIbHil Ay3i. BobTamMmnepHi xapakTepucTHKH 3BapOBaIbHOI 1YTH.

Tema 4.1. EnexkTpuuna 3BapioBajibHa Ayra Ta ra3oBe NnoJyMm’s siK J:Kepejia TeIUIOTH NMPHU
3paproBanHi. HoBi 3BaproBajibHi 1Kepesia TEIJIOTH

Enextpuuna 3BaproBajbHa Jayra Ta ra3oBe MOJyM sl K JpKepelia TEIUIOTH MPH 3BaprOBaHHI.
[Tpupona TernoTH, ii KoHIEHTpallii, BIuiuB octanHbol Ha 3TB. HoBi 3BaproBanbHi Akepena TeIIOTH:
€JICKTPOHHHM MPOMIHb, TIJIA3MOBHIM CTPYMiHb, €IEKTPOIIAKOBE HKEPENO TETUIOTH, 3BapIOBAaHHS Tep-
TSM.

Jliteparypa [1, 2, 3].
3apnanns Ha CPC: IopiBHSIBHI XapaKTEPUCTUKU PI3HUX HKEPEN TEIIOTH.

Tema 4.2. Tonizauis rasis B po3psaHomy npomixky. Emicisi eJleKTpoHiB i3 kaToay B 3Ba-
PIOBaJIbHIN Ay3i.

Ionizamis rasis B po3psaHoMy npomixkky. PiBasausa Cara ta B.B. ®ponosa mis yrcroro rasy
Ta cymini. MeTou 10Hi3a1lii ra3iB B po3psaIHOMY IPOMIXKKY. EMicist eeKTpoHIB 13 KaToy B 3BaproBa-
TBHINA 1y31. TepMoenekTpoHHa Ta aBTOEIEKTPOHHA eMICii.

Jlirepatypa [1, 2, 3, 6, 7].

3apnanns Ha CPC: TepMoeneKTpOHHA Ta aBTOEJIEKTPOHHA eMiCii.



Tema 4.3. BorbTamnepHi XxapaKkTepUCTHKH 3BaAPIOBAJIBHOI T1YT'H.

BosbramnepHi xapakTepUCTHKM 3BaproBanbHOI Jyrd. CTHCHYyTa 3BaproBajibHa Jqyra, abo Iias-
MOBa Jyra.

Jliteparypa [1, 2, 3, 7].

3apnanns Ha CPC: Jlyra Ha opcoBaHOMY pexHMI.

Jlekuis 8. 3BaproBajibHa ayra 3miHHOro crpymy. IlepeHeceHHsi MeTayy uepe3 QyroBuid
npomixok. PisuyHi mpouecu B 1yropomy po3psai. Marniroriagpoannamika 38aprBajibHOI TyT'H.

Tema 4.4. 3BaproBajibHa 1yra 3MiHHOTO CTPyMYy.

3BaproBaiibHa JIyra 3MIHHOTO CTpyMy. MeTOAM MiJBUIIEHHS CTabiILHOCTI AYTOBOTO PO3PSILY
P 3BaprOBaHHI Ha 3MIHHOMY CTPYMi.

Jliteparypa [1, 3, 5].

3aBnanus Ha CPC: TemmoBa e(eKTUBHICTD IyTH 3MIHHOTO CTPYMY.

Tema 4.5. IlepenecenHsi metajy 4yepe3 IyroBUil MPOMiKOK

[lepenecenns: Metany depe3 AYroBUil mpoMikok CHIIH, IO Ai0Th HA KPAIUIIO €JEKTPOJIHOTO
MeTally, 1110 BUCUTh Ha TOPIIl eJIeKTpoAy. BIuB pexxumiB 3BaproBaHHs 1 CEPEIOBUINA, B IKOMY Bi10y-
BAETHCA CICKTPUYHUIN PO3PS, HA IEPEHECEHHS €IEKTPOTHOTO METATy Yepe3 yrOBUN MPOMIXKOK.

Jliteparypa [2, 4, 7].

3anannsa Ha CPC: Metoau kepyBaHHS IEPEHECEHHSIM METaTYy.

Tema 4.6. ®iznuHi npouecu B 1yropomy pospsiai. TensioBuii 6ajanc eHepriid B yroBomy
po3psiai.

@i3uyHi mpolecu B AYroBoMy po3psai. TemnoBuil 0anaHc eHEpriii B 1yroBoMy po3psijai mpu
3BapIOBAHHI.

Jliteparypa [1, 3, 7].

Tema 4.7. MarniTorigpoanHamika 3BaprOBaJIbHOI TyTI'H.

MarHsiTtoripoauHaMika 3BaplOBalIbHOI Iyrd. BIIMB MarHiTHUX MOMIB Ta )epOMArHiTHUX Mac
Ha 3BapIOBAJIbHY JYTY.

Jliteparypa [1, 3].

3apnanns Ha CPC: Jlyra sika oGepTaeThces.

Po3nin S. B3aemopnis rasis 3 MeTaJIoM IpH 3BapIOBaHHI

Jlekuist 9. Po3unnnicTh raziB B meraJi 3BapHUX WIBIiB B Mpoueci 3BapioBanHs. Po3uun-
HICTH ATOMAapPHOI0 Ta MOJICKYJISPHOr0 BOAHIO. PO3YMHHICTH a30Ty B MeTaJIaX IPH 3BapIOBaHHI.

Tema 5.1. Po3unHHicTh ra3iB B Meraji 3BapHHMX WIBiB B nmpoueci 3sapoBanus. Po3unn-
HiCTh BOJHIO.

Po3unHHICTh ra3iB B MeTajli 3BapHUX ILBIB B MPOILEC] 3BaplOBaHHSA. PO3UMHHICTH aTOMapHOTO
BOJIHIO. PO3UMHHICTH MOJIEKYJISIPHOTO BO/IHIO. BIUIMB BOJIHIO Ha BIIACTUBOCTI METAy 3BapHUX IIBiB.

Jliteparypa [1, 3, 6, 7].

Tema 5.2. Po3unHHicTh 230Ty B MeTaJ1aX PH 3BapPIOBAHHI.

Po3unHHICTB a30Ty B MeTaJli 3BapHUX IIBIB B MPOIIECi 3BaplOBaHHs. BB a30Ty Ha BIAaCTUBO-
CT1 MeTaJy 3BapHUX IIBIB.

Jlitepatypa [1, 2].

3anannga Ha CPC: JleniTpaiiist MeTany 3BapHUX LIBIB B MIPOLIEC] 3BAPIOBAHHS.

Jlexuisi 10. Po3unHHICTh KHCHIO B MeTaJiaX NpH 3BapoBaHHi. OKUCIEHHS MeTaly ra3o-
noaiOHNMM KHCHeM. Po3kuciIoBajibHa 31aTHICTB JIEryI0YHX eJIeMeHTiB. BunapoByBanHsi MeTaJjiB
NPHU 3BAPIOBAHHI.

Tema 5.3. Po3unHHicTh KHCHIO B MeTAJ1aX NPH 3BapPIOBAHHI.



Jlxeperna KMCHIO IpY 3BaproBaHHI. PO3UMHHICTD KUCHIO B METaJlaX MPU 3BAPIOBaHHI.
Jliteparypa [2, 3, 6].
3apnanns Ha CPC: BB KHCHIO Ha BIACTUBOCTI METaJliB 3BAPHUX IIBIB.

Tema 5.4. OxuciieHHs MeTaJly ra3onogi0HUM KHCHEM.

OKuCIIeHHs] MeTaly ra3onoaiOHuM KucHeM. [IpykHICTh nucortialii OKCHIIB YUCTHX METAIIIB Ta
B PO3UMHAX.

Jliteparypa [1, 2, 3, 7].

Tema 5.5. Po3kuc/iioBajibHA 31aTHICTD JIETYIOYHX e€JIEMEHTIB.

Po3skucmoBanpHa 31aTHICTD Jerytounx eneMeHTiB. ['padiku B.1.JlsTnoBa 11t OiHKH po3Kuc-
JIIOBAJILHOI 3/1aTHOCTI €JI€MEHTIB MPH 3BaproBaHHi ctajieil. PO3KUCIIEHHS 3 OTpUMaHHAM KOHJIMHCOBA-
HUX TPOIYKTIB peakuii. PO3KUCIEHHS 3 OTpUMaHHAM ra3000pa3sHUX MPOAYKTiB peakuii. dudysiiine
po3kucienss. Jlireparypa [1, 2, 8].

3aBmannsg Ha CPC: Po3kucieHHs MeTaty 3a JOIMOMOTOK KUCIIUX Ta OCHOBHHUX IIIJIAKIB.

Tema 5.6. BunapoByBaHHsI MeTaJIiB P 3BapPIOBaAHHI.

BumapoByBaHHs MeTaniB pu 3BaproBaHHi. [IpyXHICTh mapy YUCTOr0 METATy Ta METAIY B PO3-
YUHI.

Jlireparypa [1, 2, 3, 7].

3apnanns Ha CPC: Po3paxyHOK XiMIYHOTO CKJIaJqy PO3YMHY IO BiIOMHUX MPY>KHOCTSIX YHCTUX
MeETaJiB.

Moayas 3
Po3nin 6. Kpucranizauisi MeTany 38apoBajibHOI BAHHH.

Jlekuist 11. IIpouecu mepBuHHOI KpucTagizamii Merasia. TexHoJsioriuna MinHicTh 3BapHUX
3’eqHanb. ['apsayi TpimuHu.

Tema 6.1. IIponecn nepBuHHOI KpucTagizanii Merana. /ledpekT nmepBUHHOI KpHcTATIi3a-
ii.

[lepBuHHa KpuCTaji3alisi MeTaly 3BapIOBAJIbHOI BaHHU. ['eoMeTpuyHEe NpEICTaBICHHS Mep-
BUHHOI KpHCTali3auii MeTany 3BaproBajibHOi BaHHU. MeTOAM peryiroBaHHs MEPBUHHOI KpHcTami3amii
3BapHUX LIBIB. Teopist yTBOPEHHS MOp IpU 3BApIOBaHHI. MeToau monepeKeHHs Mop IpH 3BaplOBaH-
Hi. MexaHi3M Ta cTajiii yTBOpeHHs nop npHu 3BaproBaHHi. I111akoBi BKIIOYEHHS B MeTali LIBIB.

Jlirepatypa [2, 3. 7, 8, 9].

3asmanns Ha CPC: JlikBaris B MeTaIl 1IBIB.

Tema 6.2. TexHoJioriuna MilHiCTh 3BapHMX 3’€qHaHb. ['aps4i TpiluHU.

Teopis yrBopeHHs rapsyux TpiluH. MexaHi3M ix yrBopeHHsl. [IOHATTS TeMnepaTypHOro iHTe-
pBally KpUXKOCTi. Buau rapsuux TpimuH. Metonu nomnepepkeHHs rapsyux TpiluH. Mertoau pocii-
JDKEHHS 3BapIOBAIbHUX MaTepiaiiB 1 TEXHOJIOT1I 3BaplOBaHHs Ha YyTJIUBICTh METaJly 3BapHUX 3’ €HAHb
70 YTBOPEHHS rapsyux TpiliuH. TexXHoJoriuHi mpoOu A OLIHKM YYTIMBOCTI METaly 3BapHUX
3’€JHaHb JI0 YTBOPEHHS TapsuuX TPILLUH.

Jlireparypa [1, 2, 8].

3aBnanus Ha CPC: Illnsxu miiBUINEHHS] TEXHOJIOTTYHOI MIITHOCTI 3BapHUX 3’ €THAHD.

Jlexuis 12. Bropunna kpucraiizauis 3sapHux 3’€IHaHb. X0J0AHI Tpiluuuu. Bnius Tep-
MoedopMaLiiiHOr0 HMKJA 3BapIOBAHHSI HA CTPYKTYpPY Ta BJACTHBOCTI MeTaja B 3BapHHUX
3’€AHAHHAX.

Tema 6.3. Bropunna kpucraJjisanis 3BapHux 3’ ¢1HaHb. /le¢ekTH BTOPHHHOI KpHCTATi3a-
uii. Xos10aHi TpilMHHU.



Bropunna kpucramnizamis. Teopiss yTBOpeHHsI XOJOJHUX TPIIIMH. MeToau momnepekeHHs Xo-
JIOTHUX TPILIUH MPHU 3BapPIOBaHHI. METOIN TOCHIIPKEHHS Yy TIMBOCTI 3BaprOBaJIbHUX MaTepiaiiB i TeX-
HOJIOT1H1 3BaplOBaHHS HA YTBOPEHHS XOJOMHUX TpiuiuH. KinbkicHi MeToau ominku. TexHOMOoriYHi mpo-
OM 117151 OI[IHKH YYTIIMBOCTI YTBOPEHHSI XOJIOHUX TPILTUH.

Jliteparypa [2, 3. 7, 9].

3aBnanns Ha CPC: Xpynke pyliHyBaHHS METaly 3BapHUX 3’ €IHAHb.

Tema 6.4. BruiuB TepmoaedopManiiiHOro MMKJIA 3BAPIOBAHHS HA CTPYKTYPY Ta BJIACTH-
BOCTi MeTaJia B 3BAPHHUX 3’ €THAHHSIX.

BrnuB pexxrMiB 3BaproBaHHS Ha METaJl IIBA 1 HABKOJIOLIOBHOI 30HU. MeTai 11Ba 1 HaBKOJIOIIO-
BHa 30HAa MpPH 3BapIOBaHHI HU3BKOBYTJICIIEBOI CTadi. BiIacTWBOCTI MeTally ImBa i 30HHM TEPMIYHOTO
BIUIMBY IPHY 3BapIOBaHHI HU3bKOJIETOBAHUX CTAJICH, 110 rapTyroThcs. 3BapHuil moB i 3TB mpu 3Bapro-
BaHHI YaByHa

Jliteparypa [1, 2, 3].

3apnanns Ha CPC: mparns HaJl KOHCIIEKTOM 1 MiATOTOBKaA pedepary.

Po3nin 7. 3paproBaiibHi nuiaku. Ix B3aemonisi 3 Mmerajiom 3BaproBaJIbHOI BAHHU

Jlekuis 13. 3BapoBaibHi nuiaku. Ix ¢gynkuii, BaacTuBocTi, cTpyKTypa i B3aeMozis 3 me-
TaJIOM 3BapIOBAJILHOI BAHHH i IIBIB.

Tema 7.1. 3BaproBanbHi maakn. Ix pynkuii, BaacTuBoCTi, CTPyKTYpa i B3aemoist 3 MeTa-
JIOM 3BapPIOBAJIbHOI BAHHHU I IIBIB.

3BaproBalbHi NUIAKH. IX QYHKIIi, BIACTHBOCTI, CTPYKTYpa i B3a€MOJIisl 3 METANOM 3BapIOBaIb-
HOT BaHHH 1 mBiB. MeTOIU MOCIIIKEHHs BIACTUBOCTEH IIJIaKiB: TEMIEPAaTypy IUIaBIEHHS, B A3KOCTI,
T'YCTHHH, HarpiBaJbHOI 31aTHOCTI, 3aTHOCTI BiIOKPEMJTFOBATHCH Ta 1HIIHX.

Jlitepatypa [2, 3. 7].

Tema 7.2. @i3uyHi BJACTUBOCTI 3BAPIOBAJILHUX NLJIAKIB

@Di3uvHI BIaCTUBOCTI 3BapIOBAILHUX IIIAKiB. TeMreparypa rniaBieHHs 3BapIOBAbHUX IIIAKIB.
HinpHICTH HUTaKy. B'a3KicTh 3BaproBalibHUX NUTAKiB. BinAUIbHICTD HITAKY.

Jliteparypa [2, 3, 7].

3aBnanng Ha CPC: MeToau oiiHKH BiIIUTBHOCTI MIJJAKOBOT KOPKH.

Tema 7.3. Ckian 3BaproBajJIbHUX HLIAKIB. B3aeMoaia merady i miaky npu 3BaproBaHHI

Ckutan 3BaproBaJIbHUX IIJTaKiB. XiMIYHa B3a€MO/JIis METaliB 3BapHUX IIBIB 1 3BaplOBaJIbHUX
IIJIaKIB MPHU PI3HUX CcrIocoOax 3BaprOBaHHS.

Jlireparypa [1, 2, 3].

Jlexuis 14. PajginyBanHs MeTany 3BapHuUX WBIB. JleryBaHHsi MeTany 3BaplOBaJbHHX
IBIB

Tema 7.4. PapinyBanHs MmeTaJly 3BapHMX IIBIB.
Pa¢inyBaHHs MeTaly 3BapHUX LIBIB Ha CIpKy Ta (hocdop uepe3 3BaproBasIbHI HITAKH.
Jliteparypa [2, 3. 7].

Tema 7.5. JleryBaHHs MeTaJ1y 3BapIOBAJIbLHHUX LIBIB

MeTtou JileryBaHHS METaly 3BapHHUX LIBIB.

Jliteparypa [1, 2, 6].

3aBnanHg Ha CPC: BuszHaueHHs KOe]illEHTIB epexoy XIMIYHUX €JI€MEHTIB B MeTaJl 3BapHUX
IIBIB MPH Pi3HUX crloco0ax 3BaplOBaHHS.

IV.3 IPAKTUYHI 3AHATTSA

Mopnyas 1. Po3ain 3.



[TpakTuune 3auatTs 1. HarpiB Ta miaBieHHS OCHOBHOTO Ta €JIEKTPOIHOTO METana.

Monyas 2. Po3aina 4.

[TpakTuune 3aHATTA 2. PO3paxyHKH CTYNEHI AMCOLialii MOJIEKYJISPHUX Ta3iB 3a piBHAHHSIMHU
Cara i B.B.®ponosa. Po3paxynku TepMo 1 aBToenekTpoHoi emicii. [loOynoBa BobT-aMIEpHUX Xapak-
TEPUCTHUK 3BAPIOBAIBHOIL JyTH.

Monyas 3. Po3aia 6.

[Tpaktuyne 3anaATTs 3. Po3paxyHKM KpUTHYHOI HIBHAKOCTI OXOJIOJDKCHHS TOYKM 3BAapHOTO
3’€JHaHHS MIPHU 3BapIOBaHHI rapTiBHUX cTajeil. BU3sHaueHHs CKIal0BUX CTPYKTYPH TapTiBHUX CTajiei
0 BEJIMYMHI KPUTUIHOI IIBUAKOCTI OXOJIOKECHHS.

Po3aia 7.

[TpakTiane 3aHATTs 4. Po3paxyHKku XiMIYHOTO CKJIaly METAIy IIIBa 3 YPaxXyBaHHSIM OKHCITIOBA-
JILHO-BITHOBYMX IPOIIECIB, IO BiAOYBAIOTHCSA MK IIUIAKOM 3 METAJIOM Ha PI3HUX CTaisX MPOIECy
3BapIOBAHHSI.

IV.4. JABOPATOPHI POBOTH

Mera 11a00paTOPHOTO MPAKTUKYMY - 3aKpIIMTH Ta MOTJIMOUTH TEOPETUYHI 3HAHHS CTY/CHTIB,
HaOyTi NMpU BUBYEHHI AUCUUILIIHK “Teopis mpolieciB 3BaproBaHHS B Tally3l PO3paxyHKIB Ta JOCIHi-
JDKeHb OCHOB TEIUIOTIepeadi B 3BApHUX KOHCTPYKINSX B Pi3HUX YMOBaX 3BaprOBaHHS Ta Pi3HUX pe-
KMMax, HaJJaTH HAaBUYKH MPAKTHYHOTO JOCIIKSHHS MPOIECIB, IO BiIOYBAIOTHCS B 30HI PO3ILIABICH-
HSl €TIEKTPO/IY, & TAKOXK B 3BaproBajbHii BaHHi, 3TB Ta inme..

Moayas 1

JIaGoparopna pobota Nel. JlocmipkeHHS! TEIUIOBUX XapaKTEPUCTHK 3BaplOBaJbHOI ayru — 4
TOJIMHHU.

Moayas 2

Jlaboparopna pobota Ned. J[>xepena eHeprii npu 3BaproBaHHi. EnexkTpuyHa 3BaproBajibHa ayra
— 4 roauHu.

Moayas 3

JIaboparopHa po6ota Ne6. JlocmiKeHHs CTIHKOCTI CTalli IO BHHUKHEHHS XOJIOHUX TPIIIUH —
2 TOIUHMU.

JlaGoparopHa po6ota Ne/. BruiuB Jieryrounx €JeMeHTIB Ha MEXaH1uH1 XapaKTePUCTUKH I11BA —
2 TOJTUHU.

IV.S. IHAUBIAYAJIBHI 3ABJIAHHSA

Mera 1HIUBIyadbHOTO 3aBJIaHHS MOJISTae B NOTIMOJICHH], y3arajJbHEHH] Ta 3aKpiIUIeH] 3HaHb,
K1 CTyJJ€HTH OJIepKaJli B MPOLIECi HABYaHHS, a TAKO’K BMIHHSI BAKOPUCTOBYBATH X Ha MPAKTHULLL.

Jl1s caMOCTIMHOTO BUBYEHHS POMOHYETHCS:

ITo pozainy 1. PozpaxyBatu HanpsiMok nepediry peakiiii B 3aJJaHUX yMOBaXx.

[To po3ainy 2. Po3paxyBaTu MoCTiiHI piBHOBAaru, 0 NpoTiKalTh B PI3HUX (a3ax 1 yMOBax.

OOrpyHTYBaTH pyXOMICTh PIBHOBAaru Ha MpUKJIAAl JUCOLallii OJHOATOMHOIO Ta JBOXaTOMHOTO
rasis.

[To po3ainy 3. IIpoBecT cxemMaTH3aIliI0 OKPEMHX CIIOCO0IB 3BaprOBaHHS.

[TpoBecTn po3paxyHKH MHUTTEBOI CEPEIHBOI Ta KPUTUYHOI IIBHIKOCTI OXOJIOJKEHHS TOYKH
3BApHOTO 3’€THAHHA 11 KOHKPETHUX YMOB 3BapIOBAaHHS Ta OXOJIOKESHHS.

[IpoBecTu po3paxyHKH HIBUAKOCTI 3BapIOBaHHS PI3HUX THUIIIB IIBIB.

ITo po3niny 4. Busnauenns enepriit ['i60ca i ['enmbmronbia muist peaxiiiii 3rifHO 3 METOTUYHH-
MU BKa31BKaMH JIJIsi BAKOHAHHS 1HAWBITYaJIbHUX 3aB/JIaHb.

ITo po3ainy 5. BrimuB kaTtanizatopiB Ha piBHOBAry (pi3MKo-XiMI4HHX MPOILECIB 1 Ha MOBHOTY iX
nepeoiry.

ITo po3ainy 6. Po3paxyHKu MeX0BOi TeMIepaTypH AJsl Py4HOTO JTyrOBOT'O 3BApPIOBAHHS JIUCTIB
BCTHK 3 TIOBHUM IIPOTUIABIICHHSIM.



ITo pozainy 7. CymicHHiA aHalli3 OCHOBHOCTEH 3BapIOBAIBHUX IUIAKIB, OJEPKAHUX PO3pPaxyH-
KOBHM IIIIXOM TI0 Pi3HUX (popmyriax.

IV.6. KOHTPOJIBHI POBOTH

[Ipy BUBUYEHHI AMCUUIUIIHU NepeadayaeThCsl BUKOHAHHS CTYIACHTAMHU JBOX KOHTPOJBHHUX PO-
O1T.

MeTta KOHTPOJIBHHUX POOIT — MepeBipka MiArOTOBKU CTYJIEHTIB 3 MEBHUX PO3/LIIB poOOYOi Ha-
BYAJIBHOI IPOTPaMH.

[Tepma KOHTpOIBHA POOOTA BUKOHYETHCS 110 MOAYIIO | 1 MICTUTh 1Ba TEOPETUYHHX MUTAHHS 1
nBi 3aga4i. Jlpyra KOHTpoJabHA poOOTa BUKOHYETHCS MO MOAYMSAM 2 Ta 3 1 MICTUTH JBa TEOPETHYHUX
MUTaHHSA 1 WICTh 3a1a4. [lepie muTaHHS KOHTPOJILHOTO 3aBJIaHH 1 TPU 337a4i BiAMOBIIaI0TH MOYITIO
2, Ipyre MUTaHHS 1 TP 33741 MOJTYITIO 3.

KoHTponbHI poOOTH BHKOHYETBHCS 3TiHO 3 BapiaHTOM, SKMH BHJIAETHCS BHKJIAZadeM Ta Mic-
TUTHCS B METOAWYHUX BKA3iBKaX.

Kpurepii oriHKu KOHTPOJIBHUX POOIT JOAAr0ThCs 10 pobouoi nporpamu (omatok A).

V. METOJIUYHI BKA3IBKH

[Tpu BUBYEHHI AaHOT HABYAJIbHOT JUCIHILTIHU HEOOX1AHO 3BEpPHYTH yBary Ha 1H)KCHEpHHH IiI-
X 70 pilIeHHS PO3paxyHKOBHX 3a/la4 Ta PO3YMIHHS MEXaHi3MiB BUHUKHEHHS sBHI. HeoOXigHOro
YMOBOIO YCHIIIHOTO BUPILICHHS MUTAaHHS € BUKOPUCTAHHS 3aKOHIB KIHETHKH MPOLIECIB ISl PO3PaXyH-
Ky OKpEeMHX 3ajad MI0J0 Mepediry peakiiiid, a TakoX TeIUIonepenad, NCeTATbHUA aHaji3 eJICMCHTIB
SIBUILI, BIUTMB HANPY>XEHb, HABAHTAXXEHb, YUCTOTU METAIy, TEMIEPATYPH Ta 1HIII.

HaounicTh HaBYaNbHHUX 3aHATH MMOBHMHHA 3a0€3ME€YyBATUCh PO3JAaTKOBUM Ta LIIOCTPATUBHUM
Marepiajgamu.

[lepceKTHBHUM € BUKOPUCTAHHS KOMIT IOTEPHOI TEXHIKHM MPH BUKJIAJAHHI OKPEMHUX PO3JILTIB
MIPOrpaMHu.

J1J1s1 KOHTPOJTIO MOTOYHOI YCHIIIHOCTI CTYAEHTIB Ta COPUSHHS X PUTMIYHOI pOOOTH HA MPOTSI3i
CeMEeCTpy MPOIOHYEThCS JOTPUMYBATUCh HACTYITHOTO TPUMECTPOBOIO Ipadiky, KU 3HAXOAUTHCS B
nonatky B.

OriHroBaHHS 3HaHb CTYJEHTIB MPOBOJUTHCS 32 PEUTHHTOBOIO CTOOAIBHOIO cucTeMHoMo. 111 6a-
1 HaOWPalOThCs CTYJEHTOM Y XOJi 3/1a4l 00OB’SI3KOBUX Ta JOJATKOBUX KOHTPOJBHUX 3axoaiB. Jliis
OTpPUMAaHHS JIOIYCKY J0 ICIIUTY CTYJEHT NOBUHEH HaOpaTu He MeHIe 55 GatiB.

VI. HABYAJIBHO - METOAUYHI MATEPIAJIN
OcHoBHa JiTepaTypa

1. Teopust cBapounsix npoueccoB / [Tox pea. B.B.®ponosa, M.: Mammunoctpoenue, 1988. —
559c.

2. Barpsckuii K.B., [loopotuna 3.A., Xpenos K.K. Teopust cBapounsix npoueccos. - K.: Bu-
ma mkona, 1976. — 424 c.

3. Ilerpos I'.JI., TymapeB A.C. Teopus cBapouHbIXx mporeccoB. - M.: Beicur.mkona, 1977. —
392 c.

4. Poikanun H.H. Pacyer TemnoBbIx nporueccos nnpu cBapke. — M.: Mamrus, 1954. — 296 c.



5. Ucae C.M. Tepmoaunamuka. YueOH. g By30B. — M.: M3a-Bo MI'TY um. H.O.baymana,
2000. - 416 c.

6. I[IpoxopoB H.H. ®usnyeckue mpoueccsl B MeTaimiax npu cBapke. T.1. DnemeHTsl pusuku
METaJUIOB U MpOIlecChl Kpuctaumu3anuu. 3a-so «Metammyprus», M.:1968. — 695 c.

7. Jlupumuny M.I'., Boryukuii A.A. Meroandeckue ykazaHusi K JabopaTOpHBIM paboTam IO
nucuuiuinHe «Teopust cBapouHsixX npoueccoBy - Kpamaropck: KUU, 1987. —Y.1.-U.3 - 52 ¢

8. Jlupmmn M.I'., boryukuii A.A. Meronuueckue yka3aHus K J1a0OpaTOpHbIM paboTaMm IO
nucuuiuinHe «Teopust cBapouHbIX nporueccoBy - Kpamaropek: KU, 1987. —Y.2. - 36 ¢

9. boryukuiit A.A. Meronudeckue ykazaHus K IPAaKTUYECKUM 3aHATUAM 110 AucuuIinHe «Teo-
pusi cBapoUHBIX IpoueccoBy - Kpamatopcek: JAI'MA, 2003.— 60 ¢

10. boryukuii A.A. Meronuueckne yka3aHHs K KypcoBod pabore mo aucuuiuinHe «Teopus
CBapOYHBIX MporeccoBy» - Kpamaropck: JIT'MA, 2003.— 24 c.

11. Boryupkuit A.A. MeToauuHi BKa3iBKU 10 KypcoBoi poboTu 3 qucuuiutinu «Teopist 3Bapro-
BaJIbHUX TporieciBy» - Kpamaropcewk: JJAMA, 2001.— 24 c.

12. borynkuii A.A. Meronnueckue ykazaHus K KypcoBoi pabore mno aucuuiiauHe «Teopus
CBapOYHBIX MpoueccoBy - Kpamaropck: JIT'MA, 2003.— 24 c.

13. Kaprieako B.M., boryipkmii A.A. MeTtoanuHi BKa3iBKH 10 BAKOHAHHS CAMOCTIHHOI po0oTH
3 nucuuruting «Teopis 3BaproBabHUX TporieciBy - Kpamaropesk: JJIMA, 2002.— 32 c.
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1971. - 320 c.

5.Memxuboxckuit M.Sl. OcCHOBBI TEPMOJAMHAMUKHI U KHHETHKHU CTaJCIUIaBUIBHBIX MPOLIECCOB.
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Po6ouy HaBUanbHY nporpamy po3poOusun
JOLIEHT KadeapH 3BaproBATbHOTO BUPOOHHUIITBA Borympkuii O.A.

CTapuIMil BUKJIaa4 kadeapu 3BaploBaIbHOTO BUPOOHUIITBA XKapikos C.B.



Honarok A
Kputepii O1iHK# KOHTPOJIEHOT pOOOTH

YMOBH OLIIHKM BUKOHAHHSI KOHTPOJIBHUX POOIT 31IHCHIOETHCS 33 CXEMOIO:

1. KontposibHa poboTa BUKOHaHA 0€3 3ayBaKeHb 3 MIEPIIOTo MPE/IIBICHHS BUKJIAIAqy.

Buknanad poOuTh 3amuc Ha KOHTPOJBHIN poboTi “/lo 3axucty” Ta 3apaxoBye cTyneHty 10 Oa-
JIiB, K1 BXOJIATH Y 3araJIbHUM MiJICYMOK OaJjiB, IO CKJIAIal0Th PIBEHb 3HAHD 32 KYPCOM.

2. KontpoisibHa pob0oTa BUKOHAHA 13 HEBEIMKUM 3ayBaXKEHHSM, [0 MOTPEOYIOTh TOpOoOKH (I10-
BTOPHOTO TIPE/IIBJICHHS).

Buknagay poOuTh 3anuc Ha KOHTPOJIBHIN poOoTi “/lo 3aXucTy 3 TOpOOKOI0” Ta 3apaxoByeE CTY-
neHTy Big 5 go 10 GaniB, skl BXOJATH Y 3araJIbHUM MiJACYMOK OaiiB, IO CKIAIAI0Th PIBEHb 3HAHb 32
KypCcoM.

3. KontponpHa poboTa Mae rpy0i MOMHUIIKHM Ta 3HaYH1 HEJIOJIIKM Y BUKOHAHHI 3aBJlaHb, 110 MOT-
pedyIOTh APYroro Ta TPETHOTO MPE'ABIICHHS BUKIIAAauy.

Buknagad poOuTh 3anuc Ha KOHTPOJIBHINA poboTi “Ha mopoOky” Ta 3apaxoBye ctyneHTy Bix 0
10 5 6aniB, sIKi BXOAATH Y 3arajbHUN MiACYMOK 0ajliB, IO CKIIAIAl0Th PiBEHb 3HAHB 32 KYPCOM.

Kpwurepii oriHKu 3aXUCTy KOHTPOJIBHOT pOOOTH Ta MiICyMKOBOTO
MOJYJIEHOT'O KOHTPOJIIO

3axucT siByisie COOOI0 MUCHMOBY BIJAINOBIL 32 TUIIOBUM 3aBJaHHSIM B MeXaX TeM, AKi BiAMOBi-
JA0Th TTUTAHHSM JI0 3aXUCTy MoayiiB 1, 2 Ta 3.

YMOBH OIIIHKH 3aXUCTY KOHTPOJIBHHUX POOIT 3/11iCHIOETHCS 32 CXEMOIO:

3aranoM miciisi BUKOHaHHS KOHTPOJIBLHOI poOOTH Ta ii 3aXUCTy CTyAEHT-3a09HUK OTPUMYE Oaiu,
10 CKJIQJAI0Th MEPILY YaCTUHY MiJICYMKOBOI'O PEUTHHTY 3HaHb Ta BMiHb 3a KypcoM “ Teopis mpoiiecis
3BaplOBaHHS .

[lepiia KOHTpOJIbHA POOOTA BUKOHYETHCS IO MOAYIIO 1.

MaxkcumanbpHO Teplla YacTHHA IiICYMKOBOTO peHTuHTY ckianae 40 6aniB (12 GaniB 3a BUKO-
HaHHS KOHTPOJIBHOI poOoTH + 8 6ajiB 3a 3axucT JabopaTopHUx poOiT + 20 OamiB 3a 3aXUCT KOHTPOIb-
HO1 pOOOTH).

MiHiMaIbHO Heplla YacTUHA MiJICYMKOBOTO PEUTHHTY cKiasiae 25 6aniB (6 6aiiB 3a BAKOHAHHS
KOHTPOJIBHOI poOOTH + 5 0a’iB 3a 3aXUCT JabopaTopHUX poOIT + 14 GaiB 3a 3aXUCT KOHTPOJIHHOI PO-
ootn).

B mepmiii KoHTpOJBHIA pOOOTI MepeadaueHo BHUKOHAHHS OAHIET 0OOB’S3KOBOiI KOHTPOJBHOL
TOUKH (MakcuMyM 12 GaniB, MiHIMyM 6 6aniB) Ta ii 3axucT (MakcumyM 20 Gaii, MiHiMyM 14 GaniB).

OO00B’s13K0Ba KOHTPOJbHA TOUKA CKIAAAETHCS 3 JBOX 3aa4, PIICHHS KOXKHOI SIKUX OI[IHIOETHCS
BiJ 1 10 2 GaniB Ta IBOX TEOPETUYHUX MUTAHb, BIIMOBIAb Ha KOXKHE 3 SAKHX OIIHIOEThCS Big 2 10 4 Oa-
JIB.

Takox oriHka 1Mo 1 MOAyir0 MICTUTH 3aiKoBe 3aBnaHHs (Makcumym 60 6amniB, miHimym 30 Oa-
7iB). 3aBaHHA Ha 3aJIiK CKJIAJAa€ThCs 3 3aj1a4l, PIlICHHs SKOi OIIHIOETHCS B 15 10 30 GaimiB, a TakoXK
IMMTaHHA, BIAIIOBIAL Ha sIKE OLIHIOEThC Bix 15 1o 30 Oamis.

Jlpyra KOHTpoJIbHA poO0Ta BUKOHYETHCS IO MOy IsiM 2 Ta 3.

MaxkcumanbpHO Tepllla YacTHHA MiICYMKOBOTO pedTuHry ckianae 40 6amiB (12 OaniB 3a BUKO-
HaHHS KOHTPOJIBHOI poOoTH + 8 6aniB 3a 3axucT jJabopaTopHUx poodiT + 20 OamiB 3a 3aXUCT KOHTPOIb-
HOT po0OoTH).

MiHiManbHO Nepila YacTUHA MiICYMKOBOTO peHTHHTY ckiajae 25 6aniB (7 6aiiB 3a BAKOHAHHS
KOHTPOJILHOI poboTH + 5 GasiB 3a 3axXucT JabopaTopHUX poOiT + 13 GaiiB 3a 3aXUCT KOHTPOJIBHOI PO-
6otn).

[To npyromy Moay:mo nepeadaueHo BUKOHAHHS O Hi€T 000B’I3KOBOT KOHTPOJIBHOT TOUKH (MaK-
cumyM 12 6aniB, MiHiMyM 7 6aniB) Ta ii 3axuct (MakcumyM 20 6amniB, MiHiMyM 13 GaitiB).



OO60B’s13k0Ba KOHTPOJIbHA TOYKA CKJIAZAETHCS 3 TPHOX 3ajiay, PIIICHHS KOXKHOI SIKUX OLIIHIOETh-
cs Bix 1 1o 2 GaiiB Ta OJTHOTO TEOPETUYHOTO MMUTAHHS, BIMOBIIb HA sSIKE OLIHIOETHCSA Bix 4 10 6 Oais.

Takox OLiHKa 0 2 MOYJIO MICTUTh 3aJIiKOBE 3aBAaHHs (MakcumyM 60 Oanis, minimym 30 Oa-
7iB). 3aBIaHHS Ha 3aJIiK CKJIAJAa€ThCs 3 3a1a4i, PIIICHHs SKOi OIIHIOETHCS Bix 15 10 30 GaimiB, a TaKoXK
MMUTaHHS, BIANIOBIIL HA SIKE OLIHIOEThCS Bix 15 mo 30 Oaiis.

[To TpeThOMY MOAYJIIO Iepe0aYeHO BUKOHAHHS OJHI€T 000B’I3KOBOT KOHTPOJIBHOI TOYKH (Ma-
KeumyM 12 GaniB, MiHiMyM 7 6aniB) Ta 11 3axuct (MakcumyMm 20 6aniB, minimym 13 6aiiB).

OO00B’s13K0Ba KOHTPOJIbHA TOYKA CKJIAJAEThCS 3 TPHhOX 3aJ/1a4, PIIICHHS KOXKHOT SAKHX OIIIHIOETh-
cs Big 1 1o 2 GaltiB Ta OJTHOTO TEOPETUYHOTO MUTAHHS, BIAMOBIH HA SIKE OIIHIOETHCS BiJ 4 10 6 OamiB.

Takox oriHKa Mo 3 MOYJII0 MICTUTh 3alliKOBe 3aBaaHHs (MakcumyM 60 OaiiB, miHiMmym 30 Oa-
7iB). 3aBaHHs Ha 3aJIiK CKJIAAEThCS 3 3a/1a4i, PIICHHS KO OIiHIOEThCs Bif 15 10 30 GaniB, a Takox
MMUTAHHA, BIAIIOBIAL Ha sIKe OLIHIOEThC Big 15 g0 30 Oais.



Honarox B

CxkJiaaa MoayJiiB JUCUMILTIHY ,, Teopis npoueciB 3BapoBaHHsA”, PO3MOIiJ Yacy Ha iX 3aCBOCHHS,
TepMiHU KOHTPOJIIO
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1. | OcHoBHi 3akonu Tepmo- | 10 | 90 | 25 | 24 | 1,0 | 3axuct mabopaTopHHUX POOIT 14

JTUHAMIKH. Kineruka [TepeBipka KOHTpOIBHOI poboTH | 15
MPOIIECIB B TOMOTEHHUX 3axHUCT KOHTPOJIBHOI pOoOOTH 16
Ta TETEPOTCHHHUX CHCTE-
Max. OCHOBHM TEIUIOBUX
PO3paxyHKiB TpHU 3Bapro-
BaHHI. Po3paxyHku Ten-
JIOBUX TIPOLIECIB IpH 3Ba-
pIOBaHHI.

2. | Enextpuuna 3BaproBane- | 11, | 72 | 2 14 | 0,5 | 3axuct maboparopHHX poOiT 10
Ha ayra. B3aemopmis raszis | 12
3 METaJoM IIpH 3BapIo-

BaHHI.

3. | Kpucramizaris metany | 11, | 54 | 1,5 | 20 |05 3axucT J1a00paTOPHUX POOIT 18
3BaprOBAJIbHOI BaHHH. | 12 [TepeBipka KoHTpoONBHOI podotn | 19
3BaproBaibHi LITAKH. X 3axXUCT KOHTPOIBHOI pOOOTH 20
B3a€EMOJISL 3  METaJloM
3BapIOBAILHOT BaHHU

4 | Kypcoa po6ora 12 | 36 | 10| 16 | 1,0
Bcroro 252 | 70| 74




