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1 3AT'AJIBHI BITOMOCTI

HaBuanbsHuii MaTepiai, 0 MPOMOHYETHCS LIEK MPOrpamMoi0, Ma€ BiIOMOCTi, HEOOXIHI CTyIe-

HTaM JUIg (GOpPMYBaHHS 3HaHb 3 TEPMHIMHAMIKH Ta TEIUIOBHX IPOILECIB 3BapIOBaHHSA, a TaKOX IPO
SBUIIA, 10 IPOXOJATH B Pi3HUX (ha3zax ado MK HUMH B mpoleci 3BaproBanHs. [1iAroToBKy 10 BUBYECH-
HS Li€1 TUCHUIUTIHY CTYIEHTH OTPUMYIOTh B paMKaX JAWCIMIUTIHU IUKITY MiATOTOBKH OaKaitaBpa.

Hucuumutina “Teopist mporeciB 3BapioBaHHS 0a3yeThCsl Ha 3HAHHSAX Ta HaBUYKaX, HaOyTHX

MIPY BUBYECHHI 3arajibHO-1H)KEHEPHUX Ta MPo(eCciiHO-OpIEHTOBAHUX MUCHMILTIH. [lepenik aucuuriin
Ta PO3JUTIB 3HAXOAWUTHCS B Tabmuii 1.1. 3HaHHA, M0 OTpUMaHI IpU BUBYCHHI NUCHHUILTIHH “Teopis
MPOIIECiB 3BapIOBaHHs ", HEOOX1/IHI JUIsl 3aCBOEHHS HABYAJIBLHOTO MaTepiany 3 AMCIHUILTIH: “3BaproBaH-
Hs iaBneHHsM”, “Hampyxenns 1 nedopmanii’, “3BaproBaHHsS TUCKOM, “BHUTrOTOBIEHHS 3BapHHUX
KOHCTPYKIIiK”, a TAKOXK MPU BUKOHAHHI TUTUIOMHOTO ITPOEKTY.

Ta6mums 1.1 - B3aemMo3B's130K MOYJTiB AUCIUILTIHE “Teopist poIeciB 3BaplOBaHHA", 3 MOAYJISIMH
TaKHX, M0 3a0€3MeUyI0Th, 1 3a0e3meuyBaHuX JUCIUILIIH.

Ne . )
Mozt 3abe3neuyeThes MOy 3abe3neuye MOy
1 | Ximis 1,2 3BaproBaHH IJIABJICHHAM 1-2

di3uka 2 3BaprOBaHHS TUCKOM 1
Bua maremaruka 1,2 Hanpyxenns i nedopmariii 1
MeTaao3HaBCTBO 1 TEpMid- 1,2 | CyuacHi marepiaiy i TEXHOJIOTIYHI IPOIIECH 1
Ha 00poOKa MeTaiB 3Bap- 3MILIHEHHS Ta BIJHOBJICHHS
HUX 3 €IHaHb
CATIP texHomorii 3BaproBaHHs 1
Hannasmenns 1
Kypcose i qumioMHe MpoeKTyBaHHS
2 | ®izuka 4 3BaproBaHH [IJIaBJIEHHAM 1
HaneceHHsI MOKPHUTTS
JIxepena »KUBIEHHS JUIs 3BapIOBaHHS
3 di3zuka 2 3BaprOBAaHHS IUIABJICHHIM 2,3
MeTano3HaBCTBO 1 TepMi-
Ha 00poOKa 3BapHMX 1 [TastHas MeTamiB 1
3’€JIHaHb
TeopeTruHi OCHOBHU BiTHOBJICHHS Ta 3MilI- 1
HEHHS cTajiel
MertanypriitHi OCHOBH HarlIaBJICHHS 1




I1 PO3IIOAIJTI HABYAJIBHOI'O YHACY
Po3nosin HaBYaIbHUX TOJIMH 32 BUAAMH 3aHATH MPUBEICHUN 1 Ta0I. 2.1.

Tabmuus 2.1 — Po3nozin HaB4aIbHOTO Yacy
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III META 1 3ABJAHHA JUCIUIIVITHA

3.1. Mera BuB4YeHHs qucHUILIiHU “Teopis mpolieciB 3BaproBaHHs’ MOJIATAE B TOMY, 100 Maii-
OyTHI (axiBii HaOyIM B CHCTEMATH30BaHIM IMOCIIIIOBHOCTI 3HaHb OCHOB TEPMOJUHAMIKU, KIHETHKH
MPOLIECiB, 110 MOYJIMBI MPU 3BApIOBaHHI, OCHOB TEILIONEpeaadi i po3paxyHKIB TeIJionepeaayi npu
3BapIOBaHHI METAJIOKOHCTPYKIIN Ta X OXOJIOMKCHHI, YMIHHS TBOPYO MiAXOJUTH 10 BUpIIICHHS Oara-
TOCTOPOHHIX 3aJ[ay TEXHOJOTIYHUX MPOLIECIB 3BAPIOBAHHS Ta KOHCTPYIOBAaHHS 3BapHUX BUpOOiB. Exo-
JIOT1YHUHN TEXHOJOTIYHUH MPOIEC Ta ONTHUMAJIbHY 3BapHY KOHCTPYKIIIIO MOKHO OTPHMATH, SIKIIIO BMi-
TH JIOCUTh TOYHO BM3HAYUTH 3aXOAM YTBOPEHHS TpimuH B mBax 1 3TB, nependauntu ymMoBH 3Bapio-
BaHHS, 32 SIKUX TONEPEKYETHCSI YTBOPEHHS 1Op B METaJli 3BapPHUX LIBIB, MOHIKYETHCSI POZYMHHICTH
ra3iB Ta yTBOPEHHs HeMeTaleBUX BKJIOueHb. [Ipu BuBUeHHI1 aucuuiuiing “Teopis mnpoleciB 3Bapo-
BaHHA~ CTYAEHTU HAOyBalOTh HaBUYKU BECTH PO3PAXypPHKU PEXKHMMIB 3BapIOBaHHS, IUIOII NEPETUHY
3BapHUX ILBIB, TeMIiepatypHe nose B 3TB Tta iHiue.

3.2. 3aBgaHHs OUCIUAILIIHA

3aauero TUCHMIUIIHM SBJISIETHCS PO3BUTOK 3HAaHb T4 HABUYOK BHKOPHCTaHHS TEOPETUUHUX
3HaHb, HAOYTHX B MPOIIECI BUBYEHHS MOMEPEAHIX KYPCIB, Ul IUPOKOTO BIPOBAIKEHHS TEOPETUYHO-
ro aHaii3y i nepeadayeHHs B BUPOOHUYY JisUIbHICTH. ['0JIOBHOIO 3aJjauero TUCIUIIIIHY € 3aKJIaJeHHs
TEOPETHUYHHUX OCHOB JUIS TIOJANIBIIOTO BUBUYEHHS NMPOdeciitHO-CIPSIMOBAHUX JUCIUTLTIH.

Jucuunuina “ Teopist mpolieciB 3BaproBaHHs ~ BUKJIAQJIAIOTHCS HAa TPEThOMY Kypci B CbOMOMY
Ta BOCbMOMY TPUMECTpPaAx 3 METOIO MIATOTOBKU CTYAEHTIB 10 BUBUEHHs JUCUMILIIH: «HanmpyxeHHs i
nedopmartii», «3BaploBaHHs IJIABIECHHAMY, «3BaprOBaHHS THCKOM», «J>kepena >KUBICHHS», 10 BUKO-
HaHHS KypCOBOTO Ta AWIJIOMHOTO MPOEKTYBAHHS, @ TAKOXK JI0 TIPAKTUYHOI IisIIHBHOCTI B yMOBaxX BUPO-
OHHUIITBA.

BuBuenHs aucuumiing nepeadavae npua0aHHsS CTYACHTaMU 3HAHHSA:

- OCHOBHHX 3aKOHIB TEPMOINHAMIKH;

- KIHETHKH nepediry (pi3uko-XiMiuHUX MPOILIECIB;

- piBHOBAaru 1uX NpoIIECiB B TOMOI'€HUX Ta TeTEPOreHNX CHCTEMaXx;

- OCHOB TeIUIoNepeadi, METO/IB PIIICHHS 3arajbHOro JudepeHIiitHOro PIBHAHHS TEIUIONPO-
BiHOCTI;

- TIOHATTS TEPMIYHOTO LUKy 3BaploBaHHs. BU3HaYeHHsT MaKCHMaIBHOT TeMIIepaTypH TepMid-
HOTO ITUKITY JUISI OKPEMHUX CITOCOOIB 3BapIOBaHHS;

- PO3paxyHKY MPOTYKTHBHOCTI PO3IIIABICHHS €IEKTPOTY;

- PO3paxyHKY MapameTpiB 30HU NPOIIABICHHS;

- po3paxyHKy e(heKTHBHOCTI MPOTUIABIICHHS] OCHOBHOTO METaly;



- PO3paxyHKY IIBUIKOCTI OXOJIO/PKEHHS TOUYKH 3BapHOTO 3’ €THAHHS;

- pO3paxyHKY IMIBUIKOCTI 3BaPIOBAHHS Pi3HUX BHUJIIB IIIBIB.

- 3aXO/IiB 3HI)KEHHS TOKCHYHOCTI T'a3iB, 10 YTBOPIOIOTHCS MPH 3BapIOBaHHI;

- 3aXO0JIiB 110 MONEPEPKEHHIO YTBOPEHHS rapsYnX Ta XOJIOAHUX TPIILHUH;

- 3axXO0/IiB 10 MONEPEIKEHHIO MOPOYTBOPEHHS IPU 3BAPIOBAHHI;

- MeToJiB padiHyBaHHS METATy 3BapHHX IIBIB;

- 3aXO/IiB 10 3MEHIIEHHIO 30HU TEPMIYHOTO BILTUBY, OCOOIMBO, 30HU MEpPETrPpiBaHHA METAIy Ii-

€1 30HH;
- BMIiHHSI ITiIOMPATH 3BapIOBAIbHI MaTepiain 3TiJHO 3 MaTepialaMy 3BapHOI KOHCTPYKIIIi.
IV TEMATUYHUAM IUIAH
IV.1 Po3nodin nasuanvnozo uacy 3a memamu
Po3nonin 3a cemecTpamu Ta BUAAMU 3aHATh
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Po3aia 1. EsekTpuyna 3BapioBajibHa 1yra 45 | 12 5 7 0 21
Tema 1.1. EnextpuuHa 3BaproBajibHa Jyra Ta ra3ose
MOJTyM’ sl SIK JKepela TeIJIOTH MpH 3BaptoBanHi. Ho- | 15 | 2 ) 2 4
Bl 3BapIOBAJIbHI JDKEpENa TeIUIOTH
Tema 1.2. loni3auist ra3iB B po3psiIHOMY IPOMIXKKY. 9 2 2 3
EMmicist eJIeKTpOHIB 13 KaTo/ly B 3BaplOBaIbHIN Jy3l.
Tema 1.3. BonpTamnepHi XxapakTepUCTHKH 3BaprOBa- 10| 2 9 4
JIBHOI IyTH.
Tema 1.4. 3BaproBanibHa 1yra 3MiHHOTO CTPYMY. 8 2 1 3
Tema 1.5. Ilepenecenns metany uepes 1yroBui 8 5 4
IIPOMIYKOK
Tema 1.6. @13uyH1 nporiecu B JyroBOMY po3psiii. 7 2 3
TennoBuit 6anaHc eHepriii B JyroBOMY po3psiji.
Po3znain 2. Po;;paxymm TEMJIOBUX MPoLeciB Npu 23 | 6 4 5 0 11
3BapIOBaHHI
Tema 2.1. TerioBi mponecH Nnpu 3BaplOBaHHI. 3aKOH 7 5 3
TemionpoBifHocTi Dyp’e.
Tema 2.2. [ludepenuiiine piBHSIHHS TEMIIEpPATypoOIl- 8 5 4
posigHocTi. Kpaesi ymoBu.
Tema 2.3. Cxemu TiJ1, 110 HATPiIBAIOTHCS MPHU 3BAPIO- 14 2 4 2 4
BaHHI. Bun 30cepepkeHnX HKepen TETUIOTH.
KonTponbna pobota 4
Po3nin 2. Po3paxyHKH TenJIOBHX NPOLECiB IPH 32 | 10 8 0 0 14




3BaplOBaHHI

Tema 2.4. 3BaproBanbHa ayra, SIK HKEPEIIO HATrpi-
BaHHs. [lis pyxJIMBOTO pKepena Ha HalliBHECKIHUCHE
Ti710. Pyxome Ta mBUAKOPYXOME JKEPENIO TeIUIOTH
MOCTIHOT OTYKHOCTI NP HAIUIABJICHHI BaJlMKa Ha
MacHUBHE TUJIO Ta MIPH 3BapIOBaHHI JIUCTIB BCTHUK 3
MOBHHUM IPOILIABJICHHSIM

Tema 2.5. Tepmiunmii mukia. MakcuMaabHa TEMITE-
parypa TepMi4HOTO LIUKITY.

Tema 2.6. Po3paxyHOK MUTTEBOI Ta CEpEAHBOI 1IBU-
JTHOCT1 OXOJIO/PKCHHS MeTally 3BapHux IiBiB Ta 3TB.
Po3paxyHKu KpUTHYHOT MIBUIKOCTI OXOJIOKCHHS
3BapHUX 3’ €JIHAHb.

Tema 2.7. IlnaBneHHs: OCHOBHOI'O METajly IIPH 3Ba-
proBaHH1. Po3paxyHku po3MipiB 3BaproBaJIbHOI BaH-
Hu. TernoBa eheKTHBHICTH MPOIIECY MPOTUIABICHHS.

Tewma 2.8. [InaBnenHs enekrpoanoro merany. [1pu6-
JU3HUN PO3paxyHOK MPOIIECY HArpiBaHHS CIICKTPOTY
CTPYMOM.

Tema 2.9. IIpoyKTHBHICTH IPOIIECY PO3IIIABICHHS 1
HaraBieHHs. KoedimieHT po3riaBieHHs 1 Hara-
BJICHHSI.

Tema 2.10. HepiBHOMIpHICTb pO3IUIABICHHS €IEKT-
poxa. Po3paxyHku 11011 HaIuIaBIEHHS Ta MIPOILIaB-
neHHs. Po3paxyHKH IIBUAKOCTI 3BaprOBaHHS LIBIB
tuny L1 1L

Po3zain 3. OCHOBHI 3aKOHM TEPMOJTUHAMIKHT

Tema 3.1. TepmoauHaMiyHe BU3HAYCHHS 3BapPIOBaH-
Hs. [lepuuii 3akoH TepmoauHaMiky. EHTanbmig sk
TeMrneparypHa QyHKIS.

Tema 3.2. JIpyruii 3akoH TepMoanHamMiku. EnTpomis
Ta 11 00YMCIIEHHS

Po3nin 4. Kinernka npoueciB B roMOreHHHX Ta
reTeporeHHMxX cucreMax

Tema 4.1. PiBHOBara B roMoreHHux cucremax. [Ipo
MOJIMBICTB JOCSATHEHHSI pIBHOBAru MpH 3BaprOBaH-
Hi. PiBHsIHHSA 130Tepmu peakiiii Bant-T'opda

Tema 4.2 IIpo pyxnuBicTh piBHOBaru. PiBHOBara B
TeTepPOreHHUX CHCTEMaX.

Po3ain 5. Bzaemoais rasis 3 meTajiom npu 3Bapio-
BaHHI.

13

Tema 5.1. Po3unHHICTb ra3iB B MeTaJli 3BapHUX ILIBIB
B IIpoLIeC] 3BapIOBaHHs. PO3UMHHICTh aTOMapHOTO Ta
MOJIEKYJISIPHOTO BOIHIO.

Tema 5.2. Po3unHHICTH a30Ty B MeTajax Mpu 3Bapro-
BaHHI.

Tema 5.3. Po3urHHICTH KMCHIO B MeTajax MpH 3Ba-
PIOBaHHI.

Tema 5.4. OxucneHHs MeTany ra3onoiOHUM KHC-
HEM.




Tema 5.5.. Po3kuciioBanpHa 31aTHICTb JIETYIOUMX 5 1 1
€JIEMEHTIB.
Tema 5.6. BunapoByBaHHs MeTaiB IpU 3BapioBanHi. | 2 1 1

Mo)ly‘]][, 3 49 23 13
Po3zain 6. Kpucramnizauisa merajy 3BaproBaJbHOL 26 | 14 8
BaHHH
Tema 6.1. IIpouecu mepBUHHOI KpUcCTalTizawii MeTa- 4 2 2
na. JlepexTu mepBUHHOI KpUCTaIi3arii.
Tema 6.2. TexHoOTr14YHA MILIHICTh 3BapPHUX 6 4 5
3’eHaHb. ["apsdi TPIMHM.
Tema 6.3. BropuHHa KpHcTanizamis 3BapHUX
3’eqHanb. Jledektn BTOpUHHOI KpucTam3anii. Xomo- | 10 | 4 2
JHI TPIIMHH.
Tema 6.4. Brumus TepmoiehopMariiitHoro IuKia 3Ba-
PIOBAaHHS Ha CTPYKTYpY Ta BJIACTHBOCTI MeTaja B 6 4 2
3BapHUX 3’ €THAHHSX.
Po3zia 7. 3BapoBanbhi miakn. Ix B3aemotist 3 17 9 5
MeTaJIOM 3BapIOBaJIbHOI BAHHH
Tema 7.1. 3BaproBaibHi nuIaky. Ix QyHkIii, BaacTu-
BOCTI, CTPYKTYpa 1 B3aEMOJIisl 3 METAJIOM 3BapIOBa- 3 2 1
JTHLHOT BAHHH 1 TIBIB.
TF:Ma 7.2. ®i3u4HI BIACTUBOCTI 3BapPIOBAJILHUX IILJIa- 5 5 1
KiB
Tema 73 Cknaj 3BaproBajibHUX .I_HJ'IaKiB. Bsaemonis 3 2 1
METaJy 1 IJIaKy Ipy 3BaprOBaHHI
Tema 7.4. PadinyBanHs MeTay 3BaplOBaJIbHIX 2 1 1
IIBIB.
Tema 7.5. JleryBanHs MeTally 3BaprOBaJIbHUX I1IBIB 2 1
KonTtponbsHa pobora

1V.2 Jexuii

Mopnyas 1

Pozain 1. EnexTpnuna 3BaproBajibHa 1yra

Tema 1.1. E.]'[eKTpl/l‘lHa 3BaproBaJibHa Ayra 1ta ra3ose l'[O.]'IyM,ﬂ AK JKepeaa TEIJIOTH NPpU

3paproBanHi. HoBi 3BaproBajibHi 1Kkepesia TEIJIOTH

.HeKI.lifI 1. EJ'IeKTpI/I‘lHa 3BaproBajibHa Ayra Ta ra3oBe HOJ'IYM’H AK JPKEpEia TCTJIOTH IIPU 3Bapro-

BaHHI. [Ipupona Temnoru, ii KOHIIEHTpalii, BIUIUB OCTaHHbOI Ha 3TB.

Jliteparypa [1, 2, 3].

3anannga Ha CPC: Ilpanisg Haag KOHCIIEKTOM 1 MIATOTOBKA pedepary.

Tema 1.2. Ionizamis rasis B po3psiaHomy npomixky. Emicisi e1ekTponiB i3 karoay B 3Ba-

PIOBAJIBHIN Ay3i.



Jlexuis 2. lonizanis rasiB B po3psinHomy npomixkky. PiBasuusa Cara ta B.B. @ponoBa ams unc-
TOTO ra3y Ta cyminr. Metoau 10Hi3aIii ra3iB B po3psaHOMY MPOMiIXKKY. EMicist eIeKTpoHIB 13 KaToy B
3BapIOBANIbHIN 1Y3i.

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

3apnanns Ha CPC: mparis HaJl KOHCIIEKTOM 1 MATOTOBKA pedepary.

Tema 1.3. BosibTaMnepHi XapaKkTepuCTHKHU 3BapPIOBAJILHOI TyI'H.

Jlexuist 3. BonpTaMiiepHi XapakTepUCTUKH 3BaproBasibHOI Ayru. [lyra Ha opcoBaHoMy pexu-
Mmi. CTucHyTa 3BaproBalibHa Ayra, abo mia3mMoBa Jayra.

Jliteparypa [1, 2, 3, 7].

3aBganns Ha CPC: mparis Haj KOHCIIEKTOM 1 MiIr0TOBKa pedepary.

Tema 1.4. 3BaproBajibHa ayra 3MiHHOTO CTPyMYy.

Jlexuis 4. 3BaproBasibHa JIyra 3MiHHOTO CTPyMy. MeToIM MiJBUIIEHHS CTaOUIBHOCTI TyrOBOTO
PO3psiAy MPH 3BApIOBaHHI Ha 3MIHHOMY cTpyMi. TeruioBa eeKTUBHICTh IyTH 3MIHHOTO CTPYMY.

Jlitepatypa [1, 3, 5].

3apnanns Ha CPC: mparnist HaJl KOHCIIEKTOM 1 MATOTOBKA pedepary.

Tema 1.5. [lepenecenHs: MeTas1y yepe3 1yroBuii NPOMiKOK

Jlexuis 5. TlepenecenHst MeTany 4epe3 AyroBuid nmpoMi>kok Cuiid, o JiF0Th HAa KPAILIIO JICKT-
POJHOTO MeTaly, [0 BUCUTh Ha TOPIi €JIEKTPOAY. MeToI1 KepyBaHHs TIEPEHECEHHSIM METay.

Jlitepatypa [2, 4, 7, 8].

3apnanns Ha CPC: mpalis HaJl KOHCIIEKTOM 1 MiATOTOBKA pedepary.

Tema 1.6. @i3uuHi npouecu B 1yropomy po3psiai. Tensiopuii 6ajianc eHepriii B 1yropomy
po3psai.

Jlexuis 6. di3uyHi poriecH B AYyroBoMY po3psiji. TeruioBuil 6amaHc eHepriii B JyroBoMy po3-
psizil IPU 3BapIOBaHHI.

Jliteparypa [1, 3, 7].

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

Po3nin 2. Po3paxyHKkH TenJIOBHX NMPOLECIB PH 3BAPIOBAHHI
Tema 2.1. TenuioBi npouecu npu 3papoBaHHi. 3aK0H Teronposignocri Pyp’e.

Jlexuist 7. IlonsaTTs TemmneparypHoro nois. ['pagieHT TemnepaTyp. 3aKOH TEIUIONPOBIIHOCTI
@yp'e. TernooOMiH 3 noBepxHi Tul. KoHBekTUBHUIN 1 TeriooOMiH. KoedilieHT TemnonpoBiIHOCTI.
Moro 3anexHicTh Bil IPUPOIH MaTepiany i TeMIepaTypu.

Jliteparypa [2].

3apnanns Ha CPC. Temno¢i3ndHi BIaCTUBOCTI METAIy.

Tema 2.2. Iudepenuiiine piBHsIHHS TemneparyponposinHocti. Kpaesi ymoBu.

Jlexuis 8. 3aranbHe AudepeHLianbHe piBHAHHA TeIIonpoBigHocTi. Kpaesi Ta moyaTkoBi yMOBU
JUIS MOTO PillIeHHs [IPH 3BaploBaHHI. MeTo akepelt 1 HOro BUKOPUCTaHHS AJIsl PO3PaxyHKIB TEIJIOBUX
MOJIiB OKPEMHX BHUIIAIKIB 3BAPIOBAHHS.

Jliteparypa [1, 2, 3, 5].



3apnannas Ha CPC. Metoau pilieHHs 3aralnbHOro Mu(epeHialbHOTO PIBHSAHHS TEIUIONPOBII-
HOCTI.

Tema 2.3. Cxemu TiJI, 10 HATPiBAKTHLCHA NPH 3BaproBaHHi. Buau 30cepenkeHux IKepe
TEeIJIOTH.

Jlexuist 9. Cxemu TiJI, IO HArpiBalOThCSA. 30CEpEKEHI MUTTEBI JpKepesna TeIioTu. ToukoBe
MUTTEBE 30CepeDKEeHE JKepeno HarpiBaHHs. JIiHiIiHE MUTTEBE 30CEpe/KEHE JKEPeso HarpiBaHHS.
[Tnocke MHUTTEBE 30CepeKeHEe JPKEpeno HarpiBaHHS. Po3paxyHOK MeXeBOI TeMmIepaTypu MpHU BHKO-
pUCTaHHI Takux Jpkepen. [IpuHiun HakiIaneHHs Temneparyp. Brimus pexxumMiB 3BaproBaHHA 1 Teriodi-
3MYHUX BIIACTUBOCTEW MaTepialiB Ha po3noail temmeparyp. Cxemu 3BaproBalIbHHUX TpolieciB. Eramnu
TeruIonepe1aBaHHs.

Jliteparypa [1, 2, 3].

3aBaanus Ha CPC. Po3paxyHKOBI CXeMH 3BaplOBAIBHUX MPOIIECIB.

Monyas 2

Tema 2.4. 3paproBajibHa Ayra, ik JA:Kepeso HarpiBanus. /lis pyxJiMBoro jJ:xepesjia Ha Ha-
niBHecKiHYeHe Tijio. PyxoMe Ta mIBHAKOpPYXOMe /:Kepesio TeIUIOTH MOCTiHHOI MOTYKHOCTI MpH
HAIJIABJIEHHI BAJIMKA HA MAaCHMBHeE TiJIO Ta NMPH 3BAPIOBAHHI JUCTIB BCTUK 3 MOBHUM MPOIJIAB-
JIEHHSIM

Jlexmist 10. TeruoBi B1acTUBOCTI 3BapOBANBHOI Ayru. Jliss pyXJIMBOTO JKepeaa Ha HalliBHECKi-
HYeHE TiJ10. PO3paxyHOK rpaHMYHOI TEMIIepaTypy MpHU aBTOMAaTUYHOMY HaIlJIaBJICHHI BaJIMKa HA MacH-
BHE TiJ10. PO3paxyHOK rpaHHYHOI TeMIepaTypH MPH aBTOMAaTUYHOMY 3BapIOBAHHIO JIMCTIB BCTUK 3 T10-
BHUM IPOILJIABJICHHSIM.

Jliteparypa [1, 2, 3].

3apnannsa Ha CPC. HarpiB 1in o6epranns. TemnoBi mporecu npu TO4eUHOMY 3BapIOBAHHI.

Tema 2.5. Tepmiunuii nukia. MakcuMaibHA TeMIIEPATYPa TEPMIYHOI0 UKJITY.

Tema 2.6. Po3paxyHOK MHUTTEBOI Ta CepeAHbOI IIBUAHOCTI 0XO0JIOMKEHHSI MeTaJIy 3BapHUX
mBiB Ta 3TB. Po3paxyHkn KpUTHYHOI IIBUAKOCTI 0X0J10/KeHHSI 3BAPHUX 3’ €/IHAHb.

Jlexmist 11. Tepmiunuii mukia. MakcumanbHa TeMmIiepaTypa TepMIYHOTO HHKITY. Po3paxyHok
MaKCHUMaJIbHOI TeMIepaTypH TEPMIUHOTO IIUKITY MPU aBTOMAaTUYHOMY HallJIaBJIEHH] BajMKa Ha MAaCHUB-
He Tu10. PO3paxyHOK MakCHMaJIbHOI TeMmIrepaTypu TEPMIYHOTO LUKy IPU aBTOMaTMYHOMY 3Baplo-
BaHHI JIMCTIB BCTHK. PeryitoBaHHs TEpMIUHOTO IUKITY 3BapIOBaHHS MPH OJHONPOXiHOMY 3BaplOBaH-
Hi. OOrpyHTYBaHHSI MOHATTS Ta PO3pPaXyHKH MUTTEBOI LIBUIKOCTI OXOJIOJKEHHS METaly 3BapHHUX
mBiB Ta 3TB. Po3paxyHok MUTT€BOI I cepeIHbOT LIBUAKOCTI OXOJIOIXKEHHS.

Jlireparypa [1, 2, 3].

3apnanHs Ha CPC. TepmiuHuii nuKI mpu GararomapoBoMy 3BaproBaHHI CxeMa po3paxyHKY
IIBUIKOCTI OXOJIOJKEHHS TP 3BaplOBaHHI MeTaly TOBIIMHOIO Bia 10 10 25 mm.

Tema 2.7. IlnaBieHHs1 OCHOBHOIO MeTaJly NpHu 3BapoBaHHi. Po3paxyHku po3mipiB 3Ba-
proBaJIbHOI BaHHH. TenioBa eg)eKTHBHICTH MpoLecy NPONJIABJICHHS.

Jlexuist 12. IlnaBneHHs OCHOBHOTO MeTally IpH 3BapioBaHHI. Po3paxyHku mapameTpiB 3Bapio-
BaJIbHOI BaHHHW NpU aBTOMAaTHMYHOMY HAIlJIaBJIEHHI BaJlMKa Ha MAacHBHE TUIO Ta aBTOMaTUYHOMY 3Ba-
PIOBaHHI JIMCTIB BCTHK 3 MOBHIM iX HPOIUIABICHHSAM. PoO3paxyHOK JOBXHHM 3BapOBAJIbHOI BaHHH.
EdextuBnicts mponecy nporutaBneHHs. Busnauenns KKJ[ mpomecy npomnaBnenHs. Busnauenus
IUTOILI IPOTIIABJICHHS.



Jliteparypa [1, 2, 3].
3aganuss Ha CPC. PospaxyHku MmapaMeTpiB 3BaproBajbHOI BaHHU TMPU EIEKTPOHHO-
BUIIPOMIHIOBAIBHOMY 1 €JIEKTPOILIAKOBOMY 3BapIOBAHHI.

Tema 2.8. IliiaBjenHs ejqekTpoaHoro merauay. Ilpn6au3Huii po3paxyHok npouecy Harpi-
BaHHA €JIEKTPOAY CTPYMOM.

Jlexmis 13. IlnaBnenns enekTpogHoro metany. udepeHiiaibae piBHSIHHS HarpiBaHHS €JICKT-
pona 3BaproBasibHOIO Ayrofo npu P/I3. HarpiBanHs enekTpoja CTpyMOM IpH aBTOMaTUYHOMY i Hari-
BaBTOMAaTHYHOMY 3BapIOBaHHI.

Jliteparypa [1, 2, 3].

3aBnanusa Ha CPC. [IpubmmkeHnid METoI po3paxyHKy MPOIECy HarpiBaHHS €JIEKTpoja CTPY-
MOM.

Tema 2.9. IIpoaykTuBHICTH MpouLecy po3lJiaBieHHA i HamaBjaeHHs. KoedinienTu posn-
JIABJICHHS i HAIIABJICHHSA.

Tema 2.10. HepiBHOMipHICTh pO3ILIaBJIeHHS eJeKTPoAa. Po3paxyHKH miiomy HamnjiaBJieH-
Hfl Ta nporuiaBjieHHs. Po3paxyHku mBuakocTi 3BaproBands wsiB Tumy i I1.

Jlexuist 14. IIpoayKTUBHICTh TpoIeCcy po3IUIaBieHHs 1 HaraBieHHs. KoedimieHTn po3ruias-
neHHs 1 HarutaBiieHHs. KoedilieHT 3araibHuX BTpaT e1eKTPOAHOro MeTary. HepiBHOMIpHICTh po3iuia-
BJICHHS €JIEKTpoa. PO3paxyHKH MIIoM] HAIUTABIICHHS Ta MPOILJIABICHHS OCHOBHOTO METaYy.

Jlitepatypa [1, 2, 3-5].

3apnanns Ha CPC. OcobnuBocTi HarpiBaHHs 1 OXOJIOJKCHHSI METAJLTY MPH JCSIKUX BHIAX 3Ba-
proBanHs1.[Ipais HaJi KOHCIIEKTOM 1 IATOTOBKA pedepary.

Po3aia 3. OcHOBHI 3aK0OHH TepMOAMHAMIKH

Tema 3.1. TepmoauHamiuHe BU3HAYeHHsI 3BapoBaHHsA. [lepiuuii 3aKoH TepMOIMHAMIKH.
Enrtanbnis sik Temneparypua QgyHkuis.

Tema 3.2. JIpyruii 3axkon TepmoauHamiku. EnTponis Ta ii o04uucjieHns

Jlexuisa 15. TepmonuHamMiuHe BU3HAUYEHHS 3BapIOBAHHS Ta CIOPIAHEHUX TexHojorii. [leprmii
3aKOH TepMOJMHaMiKH. [30xopuuHi 1 i300apuyHi nporiecu. EnTanemis sk temneparypHa (yHKIis. 3a-
koH ['ecca. [Ipyruii 3axoH TepmoauHaMiku. EHTpomis Ta ii o0uncnenns. TepMoauHaMivHI MOTEHINAIH.
3anexHicTh eHeprii ['160ca Bi TeMeparypu.

Jliteparypa [1, 2, 3].

3apnanss Ha CPC. TepmoannamiuHa kinacudikamis croco6iB 3BaproBaHHs. OIliHKa eHepreTHy-
HO1 €()eKTUBHOCTI Ta BUMOT JUIsl JPKEPEJ EHeprii A 3BapioBaHHs. MakcuMalibHa poboTa mpoliecy.

Po3nin 4. KineTuka npoueciB B reTeporeHHUX Ta TOMOTeHHUX cHCTeMax.

Tema 4.1. PiBHoBara B romoreHHux cucremax. IIpo Mmo:xkiauBicTh 10CSITHEHHS PiBHOBaru
npH 3BapoBaHHi. PiBHsAHHA i30TepMu peakuii Bant -I'ogda

Jlexuist 16. PiBHoBara (hi3uko — XiMiuHUX cucTeM. Bu3HaueHHs! piBHOBarM B TOMOT€HHHUX CHC-
TeMax, PO3paxyHKH MOCTIIHOI piBHOBaru. PIBHSHHS 130T€PMH peaKiiii.

Jlitepatypa [1, 2, 3, 7].

3aBganus Ha CPC. Po3paxyHkH MOCTIHHOI pIBHOBAaru B Ta30BUX Ta PIAMHHHUX CEPEIOBHUIIAX.
BB TemnepaTypu i KOHIIEHTpALll pearyrounx peyoBHH Ha IIBUAKICTh XIMIYHUX peakIlii.



Tema 4.2 IIpo pyxJuBicTh piBHOBaru. PiBHoBara B rereporeHHux cucreMax.

Jlexuist 17. PiBHOBara B reTeporeHHUX cucreMax. [Ipo mocsrHeHHs piBHOBArd Mpuv 3BaprOBaH-
Hi. [Ipuniun pyxiauBocTi piBHOBaru. BusHaueHi 3aKOHOMIPHOCTI pO3paxyHKIB MOCTIHHOI piBHOBArk B
OJTHOPIAHOMY Ta 6araToa3HOMY CEpEIOBHIII.

Jliteparypa [1, 2, 3, 7].

3aBganns Ha CPC. CtyneHb MOBHOTH peakilii 1 CKJaj piBHOBa)XHOI cyminii. Briue Ha piBHO-
Bary aKTMBHOCTI OKCHJIIB Ta X JIETY4OCTi.

Po3nin 5. B3aemonis rasis 3 MmerajioM Ipu 3BaplOBaHHi

Tema 5.1. Po3unHHicTh ra3iB B MeTaJji 3BapHHMX WIBiB B npoueci 3sapoBaHus. Po3unn-
HiCTh AaTOMApPHOI0 TA MOJIEKY/ISIPHOTO BOJHIO.

Tema 5.2. Po3uMHHICTH 230TYy B MeTaJI1aX NIPH 3BAPIOBAaHHI.

Jlexmis 18. Po3unHHICTH Ta3iB B MeTajli 3BapHUX IIBIB B MPOIIECi 3BaproBaHHA. PO3UMHHICTH
aTOMAapHOTO BOJHIO. PO3YMHHICTE MOJIEKYISPHOTO BOAHIO. PO3YMHHICTE a30Ty B METaJli 3BapHUX IIIBIB
B IIPOIICCI 3BaPIOBAHHSI.

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

3anannsa Ha CPC: mpaiis HaJ KOHCIIEKTOM 1 MiJITOTOBKa pedepary.

Tema 5.3. Po3uMHHICTHh KHCHIO B MeTAaJIaX NP 3BAPIOBAaHHI.

Tema 5.4. OxkucjieHHs MeTay ra3onoaiOHUM KHMCHEM.

Jlexmis 19. Jlkepena KUCHIO NPHU 3BaproBaHHI. PO3YMHHICTH KUCHIO B MeTajaxX MpHU 3BaplOBaH-
Hi. BIuMB KMCHIO Ha BIaCTUBOCTI METalliB 3BapHUX IBiB. OKUCICHHS METaly ra3onoaioHIM KUCHEM.
[TpyxHICTH nicoriallii OKCHJIIB YUCTHX METAIIIB Ta B PO3UMHAX.

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

3apnanus Ha CPC: mpalis HaJl KOHCIIEKTOM 1 MiATOTOBKa pedepary.

Tema 5.5. Po3kuc/i0BajIbHA 30ATHICTD JIETYIOUHMX €JIEMEHTIB.

Tema 5.6. BunapoByBanHs MeTaJIiB IPpH 3BapIOBaHHI.

Jlexuist 20. Po3kucnioBanbHa 3aTHICTh JIETYIOUHUX €JI€MEHTIB. PO3KUCIeHHs MeTally 3a Jomo-
MOTOI0 KHCIIMX Ta OCHOBHMX LIUIaKiB. BunapoByBaHHs MeTaniB pu 3BaproBaHH1. [IpyxHicTh napy 4u-
CTOTO METally Ta MeTaly B PO3UMHI.

Jlirepatypa [1, 2, 3,7, 8].

3apnanus Ha CPC: mparis HaJl KOHCIIEKTOM 1 MiATOTOBKaA pedepary.

Moayas 3

Po3nin 6. Kpucranizaunisi MeTasny 38aploBajibHOI BAHHH.

Tema 6.1. IIponecn nepBuHHOI KpUcTadizanii MeTana. JlepeKTH NEPBUHHOI KpHUCTATi3a-
mii.



Jlexuist 21. IlepBuHHA KpUCTali3allis MeTany 3BaproBaJIbHOI BaHHU. MeTOoM peryatoBaHHS Ie-
PBUHHOI KpuCTami3amii 3BapHUX IBiB. Teopis yTBOpeHHsS MOp NpH 3BaproBaHHI. MeToau momepe-
JDKEHHS TI0p Tpy 3BaproBanHi. 1111akoBi BKIIOUEHHS B METaJIi IIBiB.

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

3apnanns Ha CPC: mpans HaJl KOHCIIEKTOM 1 iATOTOBKA pedepary.

Tema 6.2. TexHosoriuna npo4HicTh 3BapHUX 3’€¢AHaHb. ['apsa4i TpimmHn.

Jlexuist 22. Teopis yTBOpeHHS Tapsiuux TpimH. MexaHi3Mm ix yrBopeHHs. [loHATTS Temmepa-
TYPHOTO 1HTEPBAIY KPUXKOCTI. Buau rapsuux TpimiuH.

Jliteparypa [1, 2, 8].

3aBnanus Ha CPC: mparnisg HaJl KOHCIIEKTOM 1 IMATOTOBKA pedepary.

Jlexmist 23. MeToau monepeKEHHsI Tapsunux TPIlMH. MeToau TOCHIKEHHS 3BapIOBAILHUX
MaTepialiiB i TEXHOJIOTIi 3BaplOBaHHs HA YYTJIMBICTh METAJTy 3BAPHUX 3’ €IHAHb 10 YTBOPEHHS rapsSuux
TpituH. TexXHOIOT14HI TPOOH /I OIIHKKA YYTIMBOCTI METally 3BapHUX 3 €IHAHb 0 YTBOPEHHS Tapsi-
yux TpimuH. [Lnsxu nigBUIIEHHS TEXHOIOTIYHOT MPOYHOCTI 3BapHUX 3’ €THAHD.

Jlitepatypa [2, 8].

3apnanns Ha CPC: mparnist HaJl KOHCIIEKTOM 1 MATOTOBKA pedepary.

Tema 6.3. Bropunna kpucraJjizanis 38apHux 3’e¢1HaHb. /le¢ekTH BTOPHHHOI KpHCTaTi3a-
uii. XoJ101Hi TpilMHHA.

Jlexuis 24. Bropunna kpuctanizamis. Teopiss yTBOpeHHs XOJIOAHUX TpiluH. MeToau momnepe-
JDKEHHS XOJIOHHUX TPIIIMH PH 3BapPIOBAHHI.

Jlitepatypa [2, 3. 7, 9].

3apnanns Ha CPC: mpans HaJl KOHCIIEKTOM 1 MATOTOBKA pedepary.

Jlexuist 25. MeTtoau AOCHIHKEHHS Yy TIMBOCTI 3BapIOBAJILHUX MaTepialliB 1 TEXHOJIOTIH 3BapIo-
BaHHS Ha YTBOPEHHS XONOAHUX TpimmH. KinabKicHI MeToau OIiHKU. TexHomoriuyHi mpodu Asst OLUIHKH
YyTIMBOCTI YTBOPEHHS XOJOTHUX TPIIMH. XPYyIKe pyHHYBaHHS METaIy 3BapHUX 3’ €IHAHb.

Jlireparypa [2, 3. 7, 9].

3aBnanHsa Ha CPC: npalisg HaJ KOHCIIEKTOM 1 MIATOTOBKA pedepary.

Tema 6.4. B tepmoaedopManiiHOro MUKJIA 3BapPIOBAHHA HA CTPYKTYPY Ta BJIACTH-
BOCTI MeTaJia B 3BapHHX 3’ €IHAHHSAX.

Jlexuist 26. BimuB pe>xuMiB 3BaplOBaHHS Ha METaJl 111Ba 1 HABKOJIOIIOBHOI 30HU. MeTan mBa i
HABKOJIOLIOBHA 30HA IIPY 3BapIOBaHHI HU3bKOBYIJIELIEBOI CTAJIL.

Jlireparypa [1, 2, 3].

3aBnanHsa Ha CPC: nparis HaJ KOHCIIEKTOM 1 MIITOTOBKA pedepary.

Jlexuist 27. BnactuBOCTI MeTally IIBa 1 30HU TEPMIYHOTO BILTUBY IIPY 3BapIOBaHHI HU3BKOJIETO-
BaHUX CTaJe, 110 rapTyroThes. 3BapHuii moB 1 3TB npu 3BaproBaHHi yaByHa

Jliteparypa [1, 2, 3].

3apnanus Ha CPC: mparis HaJl KOHCIIEKTOM 1 MiATOTOBKaA pedepary.

Posain 7. 3saposanbhi muiaku. Ix B3aeMosist 3 MeTa/10M 3BapIOBaJILHOT BAHHH

Tema 7.1. 3paproBaibhi miaku. Ix gpynkuii, Baacrusocti, cTpykTypa i B3aemonis 3 MeTa-
JIOM 3BapIOBAJILHOI BAHHM i IIBIB.



Jlexuis 28. 3BaproBanbHi MUTAKK. IX QyHKIIT, BIACTHBOCTI, CTPYKTYpa i B3a€MOJIis 3 METAIOM

3BapIOBAJIbHOI BaHHU 1 MIBiB. MeTOM JOCTIIKEHHS BIACTUBOCTEH NUIAKIB: TEMIIEPATypPH TIJIABJICHHS,
B’SI3KOCTI, TYCTHHH, HarpiBaJIbHOI 3aTHOCTI, 3[aTHOCTI BiJIOKPEMITFOBATUCH T 1HIIIHX.

Jliteparypa [2, 3. 7].
3apnanns Ha CPC: mparnis HaJl KOHCIIEKTOM 1 MiATOTOBKaA pedepary.

Tema 7.2. ®i3n4Hi BJIACTHBOCTI 3BaPIOBAJIBLHUX NLIAKIB

Jlexitis 29. ®i3uvHI BIACTUBOCTI 3BapIOBABHUX MUIAKiB. TeMrepaTrypa IUIaBlIeHHsS 3BaprOBa-

npHuX 1miakiB. [{ipHiCTE 1Taky. B's3kicTh 3BaproBasIbHMX NUIAKIB. BimmineHicTh nutaky. Metoau
OIIHKY BiIITLHOCTI IIJIAKOBOT KOPKH.

Jliteparypa [2, 3, 7].
3apnanns Ha CPC: mparnis HaJl KOHCIIEKTOM 1 MiATOTOBKaA pedepary.

Tema 7.3. Ckiaa 3BaproBajIbHUX LLIaKiB. B3aeMoais MmeTady i Iu1aky npu 3BaproBaHHi

Jlekist 30. Cxiax 3BaproBaIbHUX MUTAKIB. XiMiYyHA B3a€MOJIisl METAJIIB 3BapHUX IIBIB 1 3Baplo-

BaJILHUX IIUIAKIB MPH Pi3HUX CIIOCO0aX 3BapIOBAHHS.

KH.

Jliteparypa [1, 2, 3].
3apnanns Ha CPC: mpans Haj KOHCIIEKTOM 1 MiJATOTOBKA pedeparty.

Tema 7.4. PadginyBanHs MeTajly 3BaplOBaJILHUX IIBIB.
Jlexuis 31. PadinyBanHs MeTally 3BapHUX HIBIB Ha CipKy Ta Gocdop uepe3 3BaproBajbHi HuIa-

Jlitepatypa [2, 3. 7].
3apnanns Ha CPC: mpanst HaJl KOHCIIEKTOM 1 MiATOTOBKA pedepary.

Tema 7.5. JleryBaHHs MeTaJly 3BapIOBAJIbHUX LIBIB

Jlexuist 32. Metoau JeryBaHHs MeTally 3BapHHUX HIBiB. BusHadeHHs koe(dimieHTIB mepexomy

XIMIYHHUX €JIEMEHTIB B METaJI 3BapHUX LIBIB MPH Pi3HUX CIOcO0aX 3BapIOBAaHHS.

Jliteparypa [1, 2, 6].
3aBnannsg Ha CPC: mpalis HaJ KOHCIIEKTOM 1 MATOTOBKA pedepary.

IV.3 IPAKTUYHI 3AHATTA
Moayas 1
Po3mia 1.
[TpaxTiune 3auatTs 1. Po3paxyHok eHTanbmii Ta eHTpomnii cucreMu. Busnauenns eneprii ['16-
ca.
[TpaxTiune 3aHATTA 2. PO3paxyHOK KOHCTAHTH PIBHOBAru peakxiii, siki IpoTIKatTh MPU PI3HUX
TEeMIIEpaTypax.

[TpakTune 3anaTTs 3 . Po3paxyHOK cepeiHbOi IMIBHJIKOCTI OXOJOJKEHHS TOYOK 3BAPHOTO

3’€/IHaHHS MIPH 3BapIOBAaHHI rapTiBHUX CTaJICH.

Po3paxyHKH KpUTHYHOT IIBUAKOCTI OXOJOPKEHHS TOUYKH 3BApHOTO 3’ €IHAHHS MIPU 3BapIOBaHH1

rapTiBHUX CcTaneld. BU3HAUYEeHHS CKJIAIOBUX CTPYKTYpH TapTiBHHX CTajedl MO BEIMYWHI KPUTUYHOI
MIBUIKOCTI OXOJIOKEHHS.

[TpakTuune 3aHATTSA 4. Po3paxyHKH CTyHeHI Aucouialii MOJIEKYJISpPHUX Ta3iB 3a PiBHAHHAMU

Cara 1 B.B.®ponosa. Po3paxynku tepmo 1 aBToenekTpoHoi emicii. [loOynoBa BosibT-aMIIepHUX Xapak-
TEPUCTHUK 3BAPIOBAILHOL AYTH.



IV.4. JABOPATOPHI POBOTH

Merta 1a60paTopHOro MPAaKTUKYMY - 3aKPIMHUTU Ta MOMIMOUTH TEOPETUYHI 3HAHHS CTYJIEHTIB,
HaOyTi Mpu BUBYEHHI AUCHUILTIHU “Teopis mpoleciB 3BaploBaHHS” B Taiy3i po3paxyHKIB Ta JOCIi-
JDKEHb OCHOB TEIUIONEpeaayl B 3BAPHUX KOHCTPYKILISX B PI3HUX yMOBax 3BaplOBaHHS Ta PI3HUX pe-
KMMax, HaJJaTH HAaBUYKH MPAKTHYHOTO JOCITIKEHHS MPOIECIB, 10 BiI0OYBAIOTHCS B 30HI PO3ILIABICH-
HS €JIEKTPOJIY, a TAKOXK B 3BaproBabHii BaHHi, 3TB Ta iH1IE..

Mopnyas 1

JIaGoparopHa poOota Nel. JlociiPKeHHS TEIUIOBUX XapaKTEpUCTHK 3BaprOBaJIbHOI Ayru — 4
TOJMHHU.

JIaGoparopHa pobota Ne2. JlociiKeHHs NPOIJIaBIEHHS METaly IPU JyrOBOMY 3BaplOBaHHI —
3 roauHM.

Monayas 2

JlabopaTopHa po6ota Ne3. JlocmipKeHHS MPOAYKTHUBHOCTI MPOIECY HArpiBaHHs Ta IIJIaBICHHS
SJIEKTPOJTY MPH JYTOBOMY 3BaplOBaHHI. — 4 TOTUHHU.

Jlaboparopna po6ota Ned. JlociKeHHs €TaCTHYHOCTI yTOBOTO PO3psy — 4 TOJIMHHU.

Moayas 2

JlaGopatopna po6ota Ne5. JlociiKeHHS TETUIOBUX XapaKTEPUCTHK 3BapIOBAIILHOI AyTH — 4
TOJIMHHU.

JIaboparopua po6ota Ne6. JlocmiKeHHs CTIHKOCTI CTalli IO BHHUKHEHHS XOJIOIHUX TPIIIUH —
3 roguHu.

IV.S. IHAUBIAYAJIBHI 3ABJJAHHA

Merta iHIMBITYaIbHOTO 3aBJaHHS TOJISATAE B MOTIMOICHH], y3aralbHEeHH] Ta 3aKpiIlIeHi 3HaHb,
K1 CTyJJ€HTH OJIepKaJli B IIPOLIECi HABYaHHS, @ TAKOXK BMIHHSI BUKOPUCTOBYBATH X Ha MPAKTHULIL.

Jl1s caMOCTIMHOTO BUBUEHHS TIPOIIOHYETHCS:

ITo pozniny 1. IIpoBecTn cxemaTu3zallito OKpeMHUX CIIOCO01B 3BapIOBaHHS.

[TpoBecTn po3paxyHKH MHUTTEBOI CEPEIHBOI Ta KPUTHYHOI IIBHUIKOCTI OXOJIOJKCHHS TOUYKH
3BApHOTO 3’€/THAHHA U1 KOHKPETHUX YMOB 3BapIOBAaHHS Ta OXOJIOKEHHS.

[IpoBecTu po3paxyHKH HIBUAKOCTI 3BapIOBAHHS PI3HUX THIIIB ILIBIB.

ITo po3niny 2. Busnauenns enepriit ['i060ca i ['enmpmronbia i peakiiil 3rifHO 3 METOANYHHU-
MU BKa31BKaMH JIJIsi BUKOHAHHS 1HAMBITYaJIbHUX 3aB/IaHb.

ITo po3niny 3. Po3paxyBaTu HanmpsiMOK nepediry peakiiiil B 3aJaHMX YMOBaXx.

[To po3ainy 4. Po3paxyBatu MOCTiiHI piBHOBAry, 1110 NPOTIKalOTh B pi3HUX (pa3ax 1 yMOBax.

OOrpyHTyBaTH pyXOMICTh PIBHOBAaru Ha MPHUKIA/l JUCOLIAII] OJJHOATOMHOIO Ta JBOXaTOMHOI'O
rasis.

ITo po3ainy 5. B kaTtanizatopiB Ha piBHOBAry (pi3sMKo-XiMI4HHX MPOIECIB 1 Ha MOBHOTY iX
nepeoiry.

ITo po3ainy 6. Po3paxyHKu MeX0OBOI TeMIepaTypH AJsl Py4HOTO JIYyTOBOT'O 3BApPIOBAHHS JIUCTIB
BCTHK 3 TIOBHUM IIPOTUTABIICHHSIM.

ITo po3niny 7. CyMmicHuI aHaii3 OCHOBHOCTEW 3BaplOBAJIbHUX IIJIAKiB, OJEPKAHUX PO3pa3yH-
KOBHM IIIISIXOM TIO Pi3HHUX (popmyrax.



IV.6. KOHTPOJIBHI POBOTH

MeTta KOHTPOJBHUX POOIT — MEPEeBipEHHS MiATOTOBKH CTYACHTIB 3 MEBHHUX PO3JLTIB poOOYOi
HaBYAJILHOI IIPOTPaMH.

Kontponsni po6otu Nel, 2 BUKOHYIOTHCS IMiCsi BUBUEHHS BIAMOBIAHUX PO3IUTIB MPOrpamMH
(TMBUCH TEMATUYHUH TUTaH).

KoHTpombHi 3aB1aHHS Ha KOKHY KOHTPOJIbHY poOOTY HaBeJeHi B JOJaTKYy 1.

V. METOJANYHI BKA3IBKU

[Tpu BUBYECHHI JaHOT HABYATILHOT JUCIUIUIIHUM HEOOX1THO 3BEPHYTH yBary Ha iH)KCHEPHHM TTi]I-
X1 10 pilleHHS PO3paXyHKOBHX 3a/la4 Ta PO3YMIHHS MEXaHi3MiB BUHUKHEHHS sBHI. HeoOXigHOIo
YMOBOIO YCITIITHOTO BUPIIIEHHS MUTAHHS € BUKOPUCTAaHHS 3aKOHIB KIHETUKH MPOIECIB JUIsl pO3paxyH-
Ky OKpEeMHUX 3ajad MI0J0 Mepediry peaxiiiid, a TakoX TeIUIonepenad, NeTATbHHUA aHaji3 eJIeMEHTIB
SIBUILI, BIUTMB HANPY>XEHb, HABAHTAXKE€Hb, YUCTOTU METAIly, TEMIIEPATypH Ta 1HIIL.

HaounicTh HaBYaNBHHUX 3aHATH NMOBHHHA 3a0€3MEUyBATHUCh PO3IATKOBUM Ta ITFOCTPATHBHUM
Marepiajgamu.

[lepceKTUBHAM € BUKOPUCTAHHS KOMIT TEPHOI TE€XHIKHM MPH BHUKJIQAAHHI OKPEMHUX PO3JILTIB
MIPOrpaMHu.

JJ1s KOHTPOJIIO TIOTOYHOI YCHIIIHOCTI CTYACHTIB Ta CIIPUSHHSA iX pUTMUIYHOT poOOTH Ha MPOTSI-
31 ceMecTpy MPOMOHYEThCS JOTPUMYBATUCh HACTYITHOTO TPUMECTPOBOTO rpadiky, KUl 3HAXOAUTHCS
B JIOJATKY.

OriHIOBaHHS 3HAHb CTYJEHTIB MPOBOJUTHCS 32 PEUTHHIOBOIO CTOOAIBHOIO cucTeHMoro. 111 Oa-
T HAOMPAIOTHCS CTYJICHTOM Y XOJi 3/1a4i 0OOB’SI3KOBUX Ta JIOJATKOBUX KOHTPOJIBHUX 3ax0MiB. Jliis
OTPUMAaHHS JOMYCKY 0 ICOUTY CTYJEHT MOBUHEH Ha0paTu He MeHIe 55 6aiB.

VI. HABYAJIBHO - METOAUYHI MATEPIAJIN
OcHoBHa JiTepaTypa

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

2. Barpsiackuii K.B., Jloopotuna 3.A., Xpenos K.K. Teopus cBapounsix npoueccos. - K.: Bu-
ma mkona, 1976. — 424 c.

3. Ilerpos I'.JI., TymapeB A.C. Teopus cBapousbIXx mporeccos. - M.: Beicii.mkona, 1977. —
392 c.

4. Poikanun H.H. Pacder TernoBbIx npoueccos npu cBapke. — M.: Mamrus, 1954. — 296 c.

5. UcaeB C.M. Tepmogunamuka. Y4eOH. nst By3oB. — M.: U3n-Bo MI'TY um. H.O.baymana,
2000. — 416 c.

6. IIpoxopoB H.H. ®usnueckue npoueccel B Metamiax npu csapke. T.1. DnemeHTs! pusuku
METAJIJIOB U MpoLecchl Kpuctamnusauuu. M3a-so «Mertamnyprus», M.:1968. — 695 c.

7. JJumun M.I'., Borynkuit A.A. MeTtoanueckue ykazaHusi K 1a00paTopHbIM paboTam 1Mo Ju-
cuuruinHe «Teopus cBapouHsIx npoueccos» - Kpamaropek: KU, 1987. —Y.1.-U.3 - 52 ¢

8. JluBumy M.I'., borynkuii A.A. Meroauueckue yka3aHus K J1abopaTOpHBIM paboTaM IO J1H-
cuuruinHe «Teopus cBapouHsIx npoueccoB» - Kpamartopek: KU, 1987. —Y.2. - 36 ¢

9. borynknit A.A. MeTonnueckre yka3aHds K PAKTHYECKUM 3aHATUSAM 10 aucuuimze «Teo-
pus cBapo4HbIX npoueccos» - Kpamaropek: JII'MA, 2003.— 60 ¢

10. borynkuii A.A. Metonnyeckue ykazaHus K KypcoBoil pabore mno aucuuruinae «Teopus
CBapo4HbIX Npoueccos» - Kpamaropcek: JII'MA, 2003.— 24 c.



11. boryupkuii A.A. MeTtonn4Hi BKa3iBKH 10 KypcoBoi poOOoTH 3 nuctuiniinu «Teopis 3Bapio-
BaJIbHUX TIporieciBy» - Kpamaropewk: JJJAMA, 2001.— 24 c.

12. boryukuii A.A. Meroaudeckne yka3aHHs K KypcoBOi pabore mo aucuuruimae «Teopus
CBapOYHBIX MpoueccoBy - Kpamaropck: JIIT'MA, 2003.— 24 c.

13. Kaprieako B.M., Boryupkuit A.A. MeToau4Hi BKa3iBKH 10 BUKOHAHHS CAMOCTIHHOT po0oTH
3 nucuurutinu «Teopis 3BaproBabHUX TporieciBy - Kpamaropesk: JJIMA, 2002.— 32 c.

Jonarkosa Jireparypa

1. AdanacweB B.H., Hcaes C.U., KotukoB H.A.. 3a1ayHuK 10 TEXHUYECKOH TEPMOAMHAMUKE H
TEOpHH TerioMaccooomena. — M.: Beicin.mkona, 1986. —324 c.

2. Kapanerbsiny M.X. IIpumepsl 1 3a7auu 110 XMMUYECKOW TepMmoauHamuke. — M.: Xumus,
1974. -301 c.

3. Maxuenko B.U. Termossie nmporeccel npu cBapke // CBapka B CCCP. I'n.2. C. 27...44. — M.:
Hayka, 1981. T.2. — 494 c.

4. Jlabopatopusbie paboTsl o cBapke / [lox pen. I[Ipod. I'.A. HukonaeBa. — M.: Bricmi. mkona,
1971. - 320 c.

5.Memxu6oxckuit M.Sl. OCHOBBI TEpMOAMHAMUKH U KMHETHKH CTAJICTINIABUJIBHBIX IPOIIECCOB.
— Kues-/lonernk.: Bumia mkona,1979. — 280 c.

6. Bomuenko B.H. McToyHMKM SHEpPruu CBapOYHBIX MpoiieccoB. — M.: MammHOCTpOeHHE,
1971.-75c.

Po6ouy HaBuanpHy nporpamy po3poOnin cTapiinii Bukiaaad kadeapu oonaaHaHHs 1 TEXHO-
norii 3BaproBaibHOrO BpoOHHUITBa C.B. JXKapikos ta acucrent C.B. bonnapes.



Honarok 1
KoHTponbHi 3aBIaHHS Ha KOHTPOJIbHY poboTy Nel 1o posainam 1, 2:

BapianT 1

1. XimiuHa cHopiHEeHICTh KOMIIOHEHTIB peakilii. 3aexHicTh eHeprii ['100ca Bixg Temmepary-
pu.

2. Po3paxyHOK 30HM NPOIUIaBIEHHS OCHOBHOIO MeTaily. Po3paxyHOK JOBXHHH 3BaprOBaIbHOI
BaHHM 11 aBTOMAaTHYHOTO HAIJIABJICHHS BAJIMKAa HA MACHBHE T1JIO.

BapianT 2

1. 3akon TemonposigHocTi Oyp'e.

2. Tepmiunuii muxi. Po3paxyHOK MakCHUMajabHOI TEMIEpaTypy TEPMIYHOIO LMKy IIPU aBTO-
MaTHYHOMY HAIUIABJICHHI BAJIMKA HA MAaCHUBHE TiJIO 1 aBTOMAaTUYHOMY 3BapIOBaHHI JIUCTIB BCTHUK.

BapianTt 3

1. TlowarkoBi i rpaHUYHI YMOBH.

2. Po3paxyHOK MUTTEBOI i cepeJHbOI IIBUIKOCTI OXOJIO/PKEHHS METally 3BapHUX LIBIB.

Bapianr 4

1. Cxemu mxepen HarpiBaHHS.

2. TlpomykTuBHICTH TpoleCy pPO3IUIABICHHA 1 HaruiaBieHHs. KoedilieHTH po3miiaBieHHS i
HarUIaBJICHHS.

Bapiant 5

1. Cxemu Tin, sIKi HarpiBarOTHC.

2. Po3paxyHOK [OBXKMHHU 3BaplOBaJbHOI BaHHM TNPH aBTOMATUYHOMY 3BapIOBaHHI JIUCTIB
BCTHK 3 TIOBHUM IPOIUIaBIEHHSIM. Po3paxyHOK mapameTpiB 3BaproBaJIbHOI BAHHHU.

Bapianr 6

1. 3aranpHe nudepeHIianbHe PIBHAHHS TEMIONPOBIIHOCTI.

2. EdexrtuBHicts nporecy nporutaBineHas. Busnauenns repmiunoro KK/ 3BaproBanHs

Bapiant 7

1. Jlis pyxJMBOTO JKeperna Ha HaliBHECKiIHYeHE Tino. Po3paxyHOK rpaHHMYHOI TeMIiepaTypH
IIpY aBTOMAaTUYHOMY HAIlJIaBJIEHH] BaJMKa Ha MacHBHE TUIO 1 aBTOMAaTUYHOMY 3BapIOBAHHIO JIUCTIB
BCTHK 3 TIOBHUM IIPOTUTABIICHHSIM.

2. Po3paxyHOK IIBUAKOCTI 3BapIOBAHHS IIBIB MEPIIOTO 1 APYrOro TUITY.

KoHTpombHi 3aB1aHHS Ha KOHTPOJIbHY poboTy Ne2 mo po3zainam 2-7:

BapianT 1

1. Ionizamis igeansHuX rasiB. [lorenmian ioHizamii. Meroau 1oHi3arii. PiBusausa Cara. loniza-
11is1 CyMIILIB Tas3iB.

2. PO3uuHHICTH aTOMapHOTO BOJIHIO B METajl 3BapHHUX IBIB. BIIMB KOHLIEHTpalil po3YMHEH-
HOTO BOJIHIO Ha BJIACTUBOCTI METaTYy.

Bapianr 2

1. BruivB MarHiTHUX MOJIB Ha JAYTY.

2. OkucneHHs MeTally ra3onoi0HUM KucHeM. [IpyXHICTb Tucolialii OKCHJIIB METaliB.

Bapiant 3

1. 3BaproBaHHs Ha epeMiHHOMY cTpyMi. MeToau crabunizalii Jyri Ha NepeMiHHOMY CTPYMI.

2. Po3uuHHICTh a30Ty B MeTalli 3BapHUX WIBIB. BIUIMB KOHIEHTpaLlli pO3YMHEHOTIO a30Ty Ha
BJIACTHBOCTI METAJIIB.

BapianT 4

1. ®@13uyH1 npolecH B pO3pAIHOMY IPOMIKKY 3BaprOBaIbHOI Ayru. TernoBuii 6aiaHc ayTu.

2. Po3unHHICTh KUCHIO B MeTaJlaX MpH 3BapiOBaHHI. BIJIMB KOHLIEHTpaIlil PO3YMHEHOTO KUCHIO
Ha BJIACTUBOCTI METAJIIB.

Bapiant 5



1. Emicis enekTpoHiB 3 kKaToy. TepMoenekTpoHHa Ta aBTOCNIEKTPOHHA eMiCisl.

2. BunapoByBaHHsI MeTamy.

Bapianrt 6

1. BonbrammnepHi XxapakTepuCTUKH 3BaproBaibHOI ayru. ®opmyna . AlipToH Ta 11 BUKOpUCTaH-
HS1 17151 PI3HUX TUTOK XapaKTEePUCTHKH.

2. Po3kucitoBanbHa 3/1aTHICTb JIETYIOUHUX €JIEMEHTIB.

Bapiant 7

1. Cunm, 010 AiI0Th HA KPAIUIIO €JIEKTPOIHOTO MEeTally, Ika BUCUTh Ha TOpLI elekTpory. Mero-
I PETYJIIOBAaHHS IEPEHECCHHAM Kpareib eJIeKTPOIHOTO METATy Yepe3 pO3PSIHUI TPOMIKOK.

2. PO34nHHICTb MOJIEKYJISIPHOTO BOAHIO B METAJI1 3BapHUX LIBIB.

BapianT 8

1. Teopis yrBopeHHs raps4yux TpinuH. KpucranizamiifHi Ta MoJiroHi3amiiHi rapsdi TPIuHY.
MexaHi3M iX yTBOpEHHS.

2. PaginyBaHHs MeTally 3BapHUX LIBIB 3BapIOBAJIbHUMH IIJIAKAMH.

BapianT 9

1. Meronu nonepeakeHHsl YTBOPEHHS TapsiuuX TPILIUH. BIIMB OKpeMux el1eMeHTIB Ha yTBO-
PEHHS TapsuuX TPIlIUH.

2. ®i3uYHI BJAaCTUBOCTI 3BapIOBAIbHUX IIJIAKIB.

Bapianr 10

1. Meronu nonepeakeHHs XOJI0JHUX TPIIIUH.

2. Cxyan 3BaproBaJIbHUX IIIaKiB. B3aemomist MeTairy i muiaKy mpu 3BaproBaHH1

BapianT 11

1. Teopist yTBOpEHHS XOJOJHUX TPIIMH. 3aTpUMaHe PyHHYBaHHsS MeTalry. MexaHi3M yTBOpEH-
HS XOJIOJTHUX TPILIMH.

2. JleryBaHHs MeTajly 3BapHUX ILIBIB.

BapianT 12

1. Teopist yrBOpeHHS 1op mpu 3BaproBaHHi. ETanu mopoyrBoperHs. MexaHi3M yTBOpEHHS TIOpP.
Metoau nomnepepkeHHs Mop MPU 3BapIOBaHHI.

2. 3BaproBaibHi MUIIAKH. IX (YHKIIii, BIACTUBOCTI, CTPYKTYpa i B3a€MOJIis 3 METAJIOM 3BapIOBa-
JbHOT BaHHH 1 IBIB.



Honatok 2

Cxuaag moayJiiB AucumiuIiy ,, Teopis npoueciB 3BapoBaHHA”, PO3MOALT Yacy Ha IX 3aCBOEHHS,

TEePMiHM KOHTPOJII0

Ne | Crucnuii 3MicT MoTyst o 'é = % % %
/1 5 | = T @ - = =
% % " = B E{ dopmu Ta METOU KOHTPOJIIO 2 I
S|8E |8 |EF 3"
F%g |2 i

1 | Enextpuuna 3BaproBaib- | 9 90 2,5 40 | 3axuct nmadoparopHoi podotu Nel 4
Ha ayra. B3aemomis ra3iB 3axuct nadopaTopHoi podotu Ne2 6
3 METaJoOM TIpu 3Bapro- [TpakTU4Hi 3aHATTS 8
BaHHI. OCHOBM TETIOBUX KonTponbaa podora Nel 9
PO3paxyHKIiB IMPH 3BapIO-
BaHHI.

2 | Pospaxynku  temuoBux | 10 | 77 | 1,75 | 30 | 3axuct nabopatopHoi po6otu Ne3 4
IPOIIECIB TPU 3BAPIOBAH- 3axuct maboparopHoi podotu Ned 6
Hi. OCHOBHI 3aKOHHU Tep-
MOJUHAMIKH

3 | Kpucranizamis  meramy | 10 | 49 | 1,75 | 36 | 3axwmcr naboparoproi podotu Ne5 | 10
3BaprOBAJILHOI BaHHH. 3axuct nabopatopHoi podotu Ne6 | 14
3BaproBanbHi IIIAKH. X KonTpossHa po6oTta Ne2 18
B3aEMOJiSI 3  METalloM
3BapIOBAJIbHOI BAHHU.

4 | KypcoBa pobota 10 | 54 15 | 125 9
Bceroro 270 75 | 130




Jonatoxk 3

[HnuBinyanbHUN HAaBYALHUHN TUIAH
MiJITOTOBKH CTYJEHTA
y 2011/2012 naB4anbHOMY pOILI

HaIpsIM MiArOTOBKH

dakynbTET MAIMMHOOYIIBHUT Kypc 3 I'pyna
w HaBuasibHi 3aHATTS B TOJIMHAX o
2 © A
g | » ~ : o 2 53
& | & = 2 =9 S Ee
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Teopis 3BaproBa- 9 72 | 20| 40 18 9 9 4 MK 1
JHHHX MPOLIECIB eK3a-
por 10 [ 108 |30 66 | 45 | 15 | 0 6 o 1




