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1 3AT'AJIBHI BITOMOCTI

HaBuanbsHuii MaTepiai, 0 MPOMOHYETHCS LIEK MPOrpamMoi0, Ma€ BiIOMOCTi, HEOOXIHI CTyIe-
HTaM i1 GOPMYBaHHs 3HaHb 3 TEPMHIUHAMIKH Ta TEIUIOBHX IPOIECIB 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.

Juctumuiina “Teopist mporieciB 3BaproBaHHs 0a3yeThcsi Ha 3HAHHSIX Ta HaBUYKaX, HaOyTHUX
MIPY BUBYECHHI 3arajibHO-1H)KEHEPHUX Ta MPo(eCciiHO-OpIEHTOBAHUX MUCHMILTIH. [lepenik aucuuriin
Ta PO3JUTIB 3HAXOAWUTHCS B Tabmuui 1.1. 3HaHHS, M0 OTpUMAaHi MpU BUBYCHHI aucuuiuiing “Teopis
MPOIIECIB 3BapIOBaHHs ", HEOOX1IHI JUIsl 3aCBOEHHSI HABYAJIBLHOTO MaTepially 3 JUCIUILIIH: ‘“3BaproBaH-
Hs iaBneHHsM”, “Hampyxenns 1 nedopmanii’, “3BaproBaHHsS TUCKOM, “BHUTrOTOBIEHHS 3BapHHUX
KOHCTPYKIIIK”, a TAKOX MPU BUKOHAHHI TUTUIOMHOTO MTPOEKTY.

Tabmuns 1.1 - B3aemo3B'si30k MoayniB qucturuiing “Teopis mporieciB 3BaproBaHHs ", 3 MOJY-
JISIMU TaKUX, M0 3a0€3MeuyI0Th, 1 3a0e31euyBaHuX JTUCIUILTIH.

No . .
. 3abe3neuyeThest MOy 3abe3neuye MOyl
1 (Ximis 1,2 |TexHomoris i 001aIHaHHS 3BapIOBaHHS 1-2

TUTABJICHHSM
dizuka 2 |TexHosoris i 00agHAaHHS 3BapIOBAHHS TH- 1
CKOM
Buia matemaruka 1,2 |Hampyxenns i nepopmarii 1
Mertano3naBcTBo 1 Tepmiuna 00- | 1,2 |CyuacHi MaTepianu i TEXHOJIOTI4HI MpoLie- 1
poOKka MeTaTiB 3BapHUX 3’ €THAHD CH 3MIITHEHHS Ta BIJIHOBJICHHS
CAIIP texHororii 3BaproBaHHs 1
HanunaBnenHs ta HanuaeHHs 1
KypcoBe 1 auniomMHe npoeKTyBaHHS
2 |Dizuka 4  |TexHomoris i 001aTHaHHS 3BAPIOBAHHS 1
HannaBnenHs Ta HanmuiaeHHs 2
Jl>xepena )KUBJICHHS JUIS 3BapIOBaHHS 1
3 ®isnka 2 TexHomorist 1 001aIHaHHS 3BapIOBaHHS 23
TJTABJICHHSM
Mertano3HaBCTBO 1 TepMiyHa 00- .
poOKa 3BapHUX 3’ €THAHb 1 |Hasuus meranis 1
Teopernuni OCHOBH BIJTHOBJIEHHS Ta 3MIII- 1
HEHHS CTaJIeh
MertanypriiiHi OCHOBHU HaIUTaBJICHHS 1

I1 PO3ITIOALT HABYAJIBHOI'O YACY



Posnozin HaBYanbHUX TOJIMH 33 BUJAMH 3aHSTh MPUBEACHMIA 1 Ta0. 2.1.

Tabmuis 2.1 — Po3noain HaBYaJIbHOTO Yacy

Posmoin 3a TpuMecTpaMu Ta BUAAMH 3aHATh |Bujg miacym
o o CPC KOBOI'0 KOHT
5 E ‘B e . & = w . > poiro
dopMa HaBUaHHS| = X Ef 2 E |82 S| EE| &8 Z0
= S| 3 A 5| &€ &= 58| ¢ &
[ = L8 &l F 8| 2. 8 5
= 2 > F
5 |[25]1] 9% |18 ]| 18 4 50 14 MK
Jlenna 6 |25(1]| 90 27 9 9 6 39 10 1CIIUT
7 |145|1| 162 | 60 | 15 15 6 66 12 icIuT
KypcoBa pobora| 7 |10|1| 36 15 4 17 nud. 3amik

III META 1 3ABJAHHA JUCIUIIJITHA

3.1. Mera BuBYeHHs qucHUILTIHU ‘“Teopis mpoleciB 3BaproBaHHs’ MOJIATAE B TOMY, 100 Mai-
OyTHI (axiBii HaOyIM B CHCTEMATH30BaHIHM IMOCIIIOBHOCTI 3HaHb OCHOB TEPMOJIUHAMIKH, KIHETHKU
MPOLIECiB, 110 MOYJIMBI MPU 3BapIOBaHHI, OCHOB TeIUIONepeaayl 1 po3paxyHKiB Teruionepenadi mpu
3BapIOBaHHI METAJIOKOHCTPYKIIN Ta X OXOJIOKCHHI, YMIHHS TBOPYO MiAXOJUTH 10 BUpIIICHHS Oara-
TOCTOPOHHIX 3aJ[au TEXHOJIOTIYHUX MPOILIECIB 3BapIOBAHHS Ta KOHCTPYIOBAHHS 3BapHUX BHpoOiB. Exo-
JIOT1YHUH TEXHOJOTIYHUH MPOIeC Ta ONTHUMAJIbHY 3BapHY KOHCTPYKIIIO MOKHO OTPHMATH, SIKIIO BMi-
TH JIOCUTh TOYHO BM3HAYUTH 3aXOAM YTBOPEHHS TpimuH B mBax 1 3TB, nependauntu ymMoBH 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 HABHYKU BECTH PO3PAXYPHKH PEKHUMIB 3BAPIOBAHHS, IUIOUI NEPETHHY
3BapHUX ILBIB, TeMIiepatypHe nosie B 3TB rta iHiue.

3.2. 3aBAaHHS TUCIUILTIHA

3ajauero TUCHMILIIHM SIBJISE€THCS PO3BUTOK 3HAaHb Ta HABUYOK BUKOPHUCTaHHS TEOPETUUHUX
3HaHb, HAOYTHX B MPOIIECI BUBYEHHS MONEPEAHIX KYPCIB, Ul IUPOKOTO BIPOBAIKEHHS TEOPETUYHO-
ro aHaii3y i nependayeHHsl B BUPOOHUYY JisUIbHICTB. ['0JIOBHOIO 3aJjaueto TUCIUIUIIHY € 3aKJIaJeHHs
TEOPETUYHHUX OCHOB JIsl TIOJAJIBIIOTO BUBUYEHHS MPO(deciitHO-CIIPSMOBAHUX JUCIUTLTIH.

Jucuunuina “ Teopist mpolieciB 3BaproBaHHs ~ BUKJIAQJIAIOTHCS HAa TPEThOMY Kypci B CbOMOMY
Ta BOCbMOMY TPUMECTpPAx 3 METOIO MiJITOTOBKU CTYJEHTIB 10 BUBUEHHS IUCUMILIIH: «HanmpyxeHHs i
nedopmartii», «3BaploBaHHS IJIABIECHHAMY, «3BaplOBaHHA THCKOMY», «Jepena jKUBJIEHHA», 10 BUKO-
HaHHS KypCOBOTO Ta AWIJIOMHOTO MPOEKTYBAHHS, @ TAKOXK JI0 TIPAKTUYHOI IisTIBHOCTI B yMOBaxX BUPO-
OHMIITBA.

BuBuenHs aucummiiing nepeadayae npua0aHHS CTYACHTaMU 3HAHHSA:

- OCHOBHHX 3aKOHIB TEPMO/IMHAMIKH;

- KIHETHKH nepediry (pi3uko-XiMiuHUX MPOILIECIB;

- pPIBHOBAaru IUX NpoIeCiB B TOMOT'€HUX Ta T€TEPOreHNX CHUCTEMaX;

- OCHOB TeIUIONEepeiadi, METO/AIB PILICHHS 3arajbHOr0 Ju(epeHIiitHOro pIBHAHHS TEIUIONPO-
BIHOCTI;

- TIOHATTS TEPMIYHOTO LUKy 3BaplOBaHHs. BU3HAaYeHHsT MaKCHMAIBHOT TEMIIEpAaTypy TEPMid-
HOTO ITUKITY JUISI OKPEMHUX CITOCOOIB 3BapIOBAHHS;

- PO3paxyHKY MPOTYKTHBHOCTI PO3IIIABICHHS €IEKTPOTY;

- PO3paxyHKy MapameTpiB 30HU NPOIIABICHHS;

- po3paxyHKy e(heKTHBHOCTI MPOTUIABJIICHHS] OCHOBHOTO METaly;

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

- PO3paxyHKY IIBUJIKOCTI 3BapIOBAHHS PI3HUX BU/IB IIBIB.
3aX0/IiB 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 iI0KMpaTH 3BapIOBAJIbHI MaTepialiv 3T1IHO 3 MaTepiajaMu 3BapHOi KOHCTPYKIIIi.
IV TEMATUYHUM IIJIAH
IV.1 Po3nodin nasuanvnozo uacy 3za memamu
Posnopin 3a cemectpamu Ta BUJIaMU 3aHATH
S
) 5 4
= S 3
o .. = =Y ]
HalimenyBaHHS po3aLIIB TEM S, = “
o e & =
sl s | E_| £ ¢
2 g o = > = @
3] 0 Q & 8, = A
ml R 538 | B 2 ©
1 2 3 4 5 6 7
Moayas 1 90 18 18 4 50
Po3ain 1. Enexkrpumuna 3BapioBajibHa 18 50
ayra
Tema 1.1. Enextpuuna 3BaproBajibHa JIyra
Ta ra3oBe MOJIYM’s SIK JpKepena TeryIoTd 5 8

pu 3BaproBaHHi. HOBi 3BaproBabHI JiKe-
peia TeIIoTH

Tema 1.2. lonizamis raziB B poO3psIHOMY
npoMiXKKyY. EMicis e1eKTpoHiB 13 KaTogy B 2 4 6
3BapIOBAJIBbHIN J1y3i.

Tema 1.3. BonpramnepHi XapakTepUCTHKH

- 2 4 6
3BApIOBAJIbHOT TyTH.
Tema 1.4. 3BaproBaibHa Jayra 3MiHHOTO
CTpyMy. 2 2 8
Tema 1.5. Tlepenecennst Mmerany uepes3 ay- 4 4 8
TOBUH IIPOMIYKOK
Tema 1.6. @i3uyHi mpoiiecd B JyroOBOMY
po3psini. TeroBuii 6anaHc eHepriii B ay- 4 4 8
TOBOMY PO3psiii.
Tema 1.7. MaruitorigpoauHamika 3Bapro-
BAJIHOI JIyTH. 2 6
KoHTpounb 3HaHb 4
Moaysb 2 90 27 9 9 6 39
Po3ain 2. Po3paxyHKH TenJioBUX Npoue- 19 7
ciB Npu 3BapOBaHHi
Tema 2.1. TerutoBi mporecH TPH 3Bapro-
BaHHI. 3aKOH TeIUIoNpoBiAHOCTI Dyp’e. 2
Tema 2.2. JludepeHmiiine piBHSIHHSI TeM- 5 3

nepatyponpoBigHocTi. Kpaesi ymoBu.
Tema 2.3. Cxemu T, IO HarpiBarOThCs 2 2




pu 3BaproBaHHI. Buam 3ocepemxeHux
JUKEpeI TEIIOTH.

Tewma 2.4. 3BaproBasibHa Jyra, SIK JKEPEo
HarpiBanHa. Jlisi pyxJIMBOro JpKepena Ha
HaIlBHECKIHUYeHE Tino. Pyxome Ta mBum-
KOPYXOME JDKEPENo TEIUIOTH MOCTIHHOI
MOTY)XKHOCTI MPH HAIUIaBJICHH1 BajMKa Ha
MacHBHE TUIO Ta IPU 3BApPIOBaHHI JIMCTIB
BCTHUK 3 IOBHUM IPOIUIABJICHHAM

Tema 2.5. Tepmiunuit iukiI. MakcumanbHa
TeMIepaTypa TePMIYHOTO IHKITY.

Tema 2.6. Po3paxyHOK MUTTEBOI Ta cepe-
HbOI IIBUAHOCTI OXOJIOJDKEHHS MeTaly
3BapHux mBiB Ta 3TB. Po3paxyHku kpu-
TUYHOI IIBUJKOCTI OXOJIOJDKEHHS 3BapHUX
3’€JHaHb.

Tema 2.7. [InaBieHHS OCHOBHOTO MeETally
npu 3BaproBaHHI. Po3paxyHKH po3MmipiB
3BapIOBAIbHOI BaHHU. TemioBa e(eKTUB-
HICTh MPOIECY MPOTIIABICHHS.

Tema 2.8. IlnaBiaeHHS €IEKTPOIHOTO Me-
tany. [lpubnu3nuii po3paxyHOK mpolecy
HarpiBaHHA €JIEKTPOAY CTPYMOM.

Tema 2.9. IIpoayKTUBHICTH IIPOLIECY PO3II-
naBieHHs 1 HaruiaBieHHs. Koedimientn
PO3ILIABJICHHS 1 HATUIABJICHHSI.

Tema 2.10. HepiBHOMIpHICTh pO3ILIaBICH-
HS eNeKTpojaa. Po3paxyHKH IIIONI HAIUIAB-
JeHHd Ta TpoIUiaBieHHs. Po3paxyHku
IIBUAKOCTI 3BaproBaHHs mBiB Uy [ 1 I

Po3nin 3. OcHOBHI 3aKOHM TepMOJIHHA-
MiKH

Tema 3.1. TepMmonnHamiuHe BH3HAUEHHS
3BaproBaHHs. [lepmnii 3aK0H TepMOJHUHA-
Mikd. EHTanemis sk temneparypHa (yHK-
1T,

Tema 3.2. JIpyruii 3aKoH T€pPMOJWHAMIKH.
EnTponis Ta ii o6uncieHHs

Po3nin 4. Kineruka mpoueciB B romo-
TeHHUX TA reTePOreHHUX CHCTEMAax

Tema 4.1. PiBHOBara B rOMOT€HHHMX CHC-
teMax. [Ipo MOXIIMBICTH JNOCATHEHHS piB-
HOBaru Npu 3BaproBaHHI. PiBHSHHSA i30Te-
pmu peakuii Bant-I'odda

Tema 4.2 Ilpo pyxauBicTh piBHOBaru. Pis-
HOBAara B T€TEPOT€HHUX CUCTEMaX.
KoHTpob 3HaHb

Moayasb 3

162

60

15

15

66

Po3ain 5. B3aemoais rasis 3 mMerajiom
NPH 3BAPHOBAHHI.

16

22




Tema 5.1. Po3uuHHICTb ra3iB B MeTalll 3Ba-
pHHUX IIBIB B mpoleci 3BaproBaHHsA. Po3-
YUHHICTh aTOMApPHOTO Ta MOJIEKYJSPHOTO
BOJIHIO.

Tema 5.2. Po3unHHICTH a30Ty B MeTajlax
IIPU 3BApIOBaHHI.

Tema 5.3. Po3unMHHICTE KUCHIO B MeTajax
IIPU 3BapIOBaHHI.

Tema 5.4. OxucieHHS METally ra3ornojio-
HUM KHCHEM.

Tema 5.5. Po3kuciroBaibHa 31aTHICTE Je-
T'YIOUUX €JIEMEHTIB.

Tema 5.6. BumapoByBaHHsS MeTaliB TpH
3BapIOBAHHI.

Po3nin 6. Kpucranizanis meranay 3Ba-
PIOBAJILHOI BAHHU

24

24

Tema 6.1. [Iporniecu mepBUHHOI KpHUCTaNTi-
3arii metana. JledekTn NMEepBUHHOI KpHC-
Tai3aii.

Tema 6.2. TexHoJIOT1YHA MPOYHICTH 3Bap-
HUX 3’€1HaHb. ['apsyi TpinuHA.

Tema 6.3. BropuHHa KpHUCTami3alis 3Bap-
HUX 3’€qHaHb. JleeKTH BTOPHHHOI KPHC-
Tasizarii. X0JOaHI TPIIUHY.

Tema 6.4. B tepmoaedopmaiiitHoro
IIUKJIa 3BapPIOBAHHS HA CTPYKTYpY Ta BIlac-
THUBOCTI MeTajia B 3BapHUX 3’ €THAHHSX.

Po3zain 7. 3BaproBanbHi muiaku. Ix B3a-
€MOJ1isl 3 MEeTAJIOM 3BapIOBAJILHOI BAHHH

20

20

Tema 7.1. 3BapioBaibHi nUIaku. IX QyHK-
11i, BIACTUBOCTI, CTPYKTypa 1 B3a€MOJIs 3
METAJIOM 3BapIOBaJIbHOI BaHHM 1 LIBIB.

Tema 7.2. ®i3uyHi BIAaCTUBOCTI 3BaproBa-
JBHUX TJIAKIB

Tema 7.3. Cxiiag 3BaproBaJIbHUX IIUIAKIB.
B3aemonis metany 1 maky npu 3Bapro-
BaHHI

Tema 7.4. PadinyBanHs MeTany 3BaproBa-
JTBHUX IIBIB.

Tema 7.5. JleryBaHHsa MeTany 3BaprOBalb-
HUX IIBIB

KonTpoJib 3HaHb

BCHOI'O

342

105

42

24

16

155

1V.2 Jlexkmii

Moayas 1

Po3ain 1. EnekTpuyHa 3BapoBajibHa ayra




Tema 1.1. EnekTpuuHa 3BapoBajibHa Ayra Ta ra3ose noJjym’s sik JaepeJia TeJIOTH NPH
3paproBaHHi. HoBi 3BaproBaJibHi :KepeJia TenJioTH

Jlekuis 1. Enextpuuna 3BaproBajibHa J{yra Ta ra30Be HOJXYyM s SIK JUKEpela TeIUIOTH TIpH 3Baplo-
BanHi. [Ipupona remnoty, ii koHueHTparii, BrumB ocranHboi Ha 3TB. HoBi 3BaproBaiibHi pkepena Te-
IUTOTHU: €JIEKTPOHHUH MPOMiHb, IUIA3MOBHI CTPYMiHb, €IEKTPOILIAKOBE JUKEPETIO TEIJIOTH, 3BapIOBaH-
Hs1 TepTsIM. [1opiBHSUIBHI XapaKTEPUCTUKU PI3HUX JHKEPEN TeTIOTH.

Jliteparypa [1, 2, 3].

3apnanns Ha CPC: [TopiBHSUIbHI XapaKTEePUCTUKH PI3HUX JKEPE TEIUIOTH.

Tema 1.2. Ionizanis rasis B po3psaHomy npomixky. Emicisi e1ekTpoHiB i3 karoay B 3Ba-
PIOBaJIbHIM 1Y3i.

Jlexuis 2. lonizanis ra3iB B po3psinHomy npomixkky. Piasuusa Cara ta B.B. ®pornosa g dnc-
TOTO ra3y Ta cyminr. Metoau 10Hi3aIii ra3iB B po3psaHOMY MPOMIKKY. EMicist eIeKTpOHIB 13 KaToy B
3BaplOBalIbHIN y31. TepMOEIeKTpOHHA Ta aBTOCIIEKTPOHHA EMICIi.

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

3apnanns Ha CPC: TepMoenekTpoHHA Ta aBTOETICKTPOHHA eMicii.

Tema 1.3. BosibTaMnepHi XapaKkTepuCTHKHU 3BapIOBAJILHOI TyT'H.

Jlexuist 3. BonbramnepHi XapakTepUCTUKHY 3BAPIOBAIILHOI AYTH.

Jlitepatypa [1, 2, 3, 7].

3apnanns Ha CPC: [lyra Ha dopcoBaHoMy pexxumi. CTHCHYTA 3BaproBajibHa Jyra, ado Iia3Mo-
Ba JIyra.

Tema 1.4. 3papoBasibHa 1yra 3MiHHOI0 CTPyMYy.

Jlexuist 4. 3BaproBasibHa JAyra 3MiHHOTO CTpyMy. MeTOu MiABUILEHHS CTa0lIBHOCTI yrOBOTO
PO3psiy MPH 3BapIOBaHHI HA 3MIHHOMY CTPyMi.

Jlireparypa [1, 2, 3, 7].

3apnanns Ha CPC: TemnoBa epeKTUBHICTD JYT'H 3MIHHOTO CTPYMY.

Tema 1.5. IlepeHeceHHst MeTaJly Yepe3 AyrOBHii POMIKOK

Jlexis 5. Tlepenecennst Mmerany uepe3 AyroBuit npomixok Cuiid, 1Mo JiF0Th Ha KPAILIIO €JIeKT-
POJTHOTO MeTamy, 10 BUCUTH HA TOPIII €IEKTPOIY.
Jliteparypa [2, 4, 7, 8].

Jlexmist 6. BrumB pexnMiB 3BaplOBaHHS 1 CEpeIOBUINA, B SIKOMY BiOYBAEThCS E€NEKTPUIHHNA
PO3psii, Ha IEPEHECEHHS eIEeKTPOJHOIO METally 4epe3 yroBUi MPOMIXKOK. MeTonu KepyBaHHs nepe-
HECEHHSIM MeTaly.

Jliteparypa [2, 4, 7, 8].

3anannsa Ha CPC: Metoau kepyBaHHS IEpEHECEHHSIM METay.

Tema 1.6. @izuuni npouecu B Ayrosomy po3psai. TenuioBuii 6ananc eHepriii B 1yropomy
po3psiai.

Jlexuis 7. @13uuH1 mpolecu B 1yroBoMy po3psiai. [Ipouecu B katoaHii obmacti.
Jliteparypa [1, 3, 7].

Jlexuis 8. Ilponecu B croBmi ayru. Ilpouecu B anonHiil obnacti. TerutoBuil 6anaHc eHepriil B
JyTOBOMY PO3psiii IPH 3BapIOBaHHI.

Jliteparypa [1, 3, 7].

3aBganns Ha CPC: Ilpans HaT KOHCIIEKTOM.

Tema 1.7. Maruitorigpoannamika 3BapoBaJIbHOI 1yT'H.



Jlexmis 9. MarnitorigpoanHamika 3BaproBaJIbHOI Tyru. BrumB mMar"iTHuX moiiB ta ¢gepomar-
HITHUX Mac Ha 3BapioBajbHY AYTY.

Jliteparypa [1, 3].

3apnanns Ha CPC: Jlyra sika oGepTaerbes.

Mopnyas 2
Po3ain 2. Po3paxyHKH TelJIOBUX MPOLECiB NP 3BapIOBaHHI

Tema 2.1. TentoBi npouecu npu 3BapwBanHi. 3akoH TerionpoBigHocti @yp’e.

Jlexmis 10. [TonsaTTsa TemmeparypHoro mojs. ['pamieHT TemrepaTyp. 3aKOH TEIIONPOBIIHOCTI
@yp'e. TermooOmin 3 noBepxHi TiN. KonBekTuBHUH 1 TermooOMiH. KoedillieHT TerionpoBiIHOCTI.
Moro 3anexHicTh Bl IpUpoIy MaTepiany i TeMmeparypH.

Jliteparypa [1, 2, 3, 5].

3aBganns Ha CPC. Termmodi3udHi BIaCTUBOCTI MeTally. MeToJ pKepes 1 HOro BUKOPHUCTAaHHS
IUISL PO3PaxyHKIB TEIUIOBUX TOJIB OKPEMHX BHITAJIKiB 3BAPIOBAHHS.

Tema 2.2. Iludepenuiiine piBHAHHSA TemnepaTyponposiaHocti. Kpaesi ymoBu.

Jlexuist 11. 3araneHe audepeHmianbae piBHSIHHS TeIUIonpoBiqHocTi. Kpaesi Ta mouaTkoBi ymo-
BH JUIS HOTO PIllICHHS MPH 3BapIOBAHHI.

Jliteparypa [1, 2, 3, 5].

3aBganns Ha CPC. MeToau pimeHHs 3arajabHOTr0 JudepeHIiaJbHOTO PIBHSAHHS TEIUIONPOBII-
HOCTI.

Tema 2.3. CxeMu TiJI, 110 HArpiBalOTHCS NMPH 3BapOBaHHi. Buau 3ocepemxeHnx TKepet
TEIJIOTH.

Jlexmist 12. Cxemu TiJ, Mo HarpiBarThCS. 30CepeHKEHI MUTTEBI JuKepena TermoTu. TodkoBe
MUTTEBE 30CEepeDKeHE JKepeno HarpiBaHHs. JIiHiIiHE MUTTEBE 30CEpeKEHE JKEPeIO HarpiBaHHS.
[Inocke MHUTTEBE 30cepeKeHe JKepesio HarpiBaHHsA. Po3paXxyHOK MeKeBOi TeMIlepaTypu Mpu BHUKO-
pucTaHHI Takux jpkepen. [IpuHIMD HaknageHHsd TemnepaTyp. BiuB pexumiB 3BaproBaHHSA 1 TEIUIO)i-
3UYHHUX BJIACTUBOCTEN MarepiaiiB Ha po3mojaul TemrepaTyp. Cxemu 3BaproBaIbHUX MporieciB. ETanu
TEeIUIoNepelaBaHHs.

Jliteparypa [1, 2, 3].

3apnanss Ha CPC. Po3paxyHKOBI CXeMHU 3BaprOBaJIbHUX MPOIIECIB.

Tema 2.4. 3BapioBajibHa 1yra, siKk JAxepeso HarpiBanus. /liss pyxJuBoro a:xepesia Ha Ha-
niBHeCKiHYeHe TijI0. Pyxome Ta mBHAKOPYXOMe JKepesio TeIJIOTH NMOCTiiiHOI MOTY:KHOCTI NpH
HAIUIABJIEHHI BaJIMKa HA MacHBHe TIJIO Ta NPH 3BAPIOBAHHI JHCTIB BCTHK 3 MOBHUM IPOILIaB-
JICHHSIM

Jlexuist 13. TerioBi BIacTUBOCTI 3BaprOBaibHOT Ayru. Jlis pyxXJIMBOTO JKepesa Ha HaliBHECKi-
HYeHe TiJ10. PO3paxyHOK TpaHMYHOI TEMIIepaTypy MpHu aBTOMaTHYHOMY HaIlJIaBJIIEHH] BaJIMKa HA MacH-
BHE T1J10. Po3paxyHOK rpaHHYHOI TeMIepaTypy NpH aBTOMaTUYHOMY 3BapIOBAHHIO JIMCTIB BCTUK 3 MO-
BHUM TIPOTIJIABIICHHSIM.

Jliteparypa [1, 2, 3].

3anannsa Ha CPC. Harpis 11 o6epranns. Temnosi nporecu npy TOYEUHOMY 3BapIOBaHHI.

Tema 2.5. Tepmiunuii nukja. MakcuMaabHa TeMIepaTypa TePMiYHOI0 HHUKJIY.

Jlexuist 14. TepmiuHuii nuKI. MakcuMalbHa TeMmIieparypa TepMi4HOTo IHKIy. Po3paxyHok
MaKCHMaJIbHOI TeMIepaTypy TEPMIUHOTO LUKITY P aBTOMAaTHYHOMY HaIlJIaBJICHH] BaJlKa Ha MacHB-
He Tij0. Po3paxyHOK MakcHMMajibHOI TeMIEpaTypH TEPMIYHOIO LMKIY IpPU aBTOMAaTHYHOMY 3Baplo-
BaHHI JIUCTIB BCTHK.



Jliteparypa [1, 2, 3].
3aBganus Ha CPC. Tepmiuauil UK TIpU OaraTomapoBOMYy 3BaploBaHHI. PerymroBaHHS TepMmi-
YHOT'O [IUKITY 3BAPIOBAHHS IPU OTHOMPOXiTHOMY 3BapIOBaHHI.

Tema 2.6. Po3paxyHOK MUTTEBOI Ta cepeAHbOI IIBUAHOCTI 0X0JIOMKEHHSI MeTAIy 3BapHUX
mBiB Ta 3TB. Po3paxyHKky KPpUTHYHOI IIBUAKOCTI 0XOJIOAKEHHS 3BAPHUX 3’ €IHAHD.

Jlexuist 15. OOGrpyHTYBaHHS MOHATTS Ta PO3PAXYHKU MUTTEBOI IBUIKOCTI OXOJOKEHHS Me-
tay 3BapHux mBiB Ta 3TB. Po3paxyHOK MHUTTEBOI i cepeHbOI MIBUIKOCTI OXOJIO/HKEHHS MPH aBTO-
MaTMYHOMY HAIUIABJICHHI BaJMKa Ha MacUBHE TUI10. PO3paxyHOK MHTTEBOI 1 cepeJHbOI LIBUAKOCTI
OXOJIO/DKEHHSI TPU aBTOMAaTHYHOMY 3BapIOBaHHI apKyLIiB BCTHUK 3 IOBHUM INpOIUIaBlieHHSIM. Po-
3paxyHKH KPUTHUYHOI IIBUAKOCTI OXOJIOPKEHHs MeTally 3BapHUX 3’€HaHb. KpUTHYHA MIBUIKICTh 0XO-
JIOJDKEHHS TIPH Oe3MepepBHOMY OXOJIO/DKEHHI IPH 3BapIOBAaHHI.

Jliteparypa [1, 2, 3].

3apnanns Ha CPC. CxeMa po3paxyHKy IIBUAKOCTI OXOJIOKCHHS IPH 3BapIOBAaHHI METaly TO-
BUIMHOIO BiJ 10 10 25 MM. Bu3HaueHHs1 KpUTHUYHOI MIBUAKOCTI OXOJIO/PKEHHS! HA OCHOBI €KCIIEPUMEH-
TAJIbHUX JAHUX.

Tema 2.7. IlnaBjieHHs1 OCHOBHOIO MeTaJly Npu 3BapwBaHHi. Po3paxyHku po3mipiB 3Ba-
poBajibHOI BaHHHU. TemioBa eekTHUBHICTH Npolecy MPOIJIABJIEHHS.

Jlekuist 16. IlimaBneHHs OCHOBHOTO METaTy MpHU 3BaproBaHHI. Po3paxyHky mapaMmeTrpiB 3Bapro-
BaJIbHOI BaHHM NpU aBTOMATHYHOMY HAIlJIaBJICHHI BaJldKa Ha MAacHBHE TLI0 Ta aBTOMaTUYHOMY 3Ba-
PIOBaHHI JIUCTIB BCTHK 3 TNOBHIM iX MpOIJIaBIeHHSAM. PO3paXyHOK JOBXHHH 3BaplOBaJIbHOI BaHHHU.
EdextuBnicts nponecy nporutaBneHHs. Busnauenns KKJ[ mponecy nporuaBnenHsi. Busnauenus
TUTONII TPOTUIABIICHHS.

Jlitepatypa [1, 2, 3].

3apmanass Ha CPC. Po3paxyHKH mnapamMeTpiB 3BaplOBAIbHOI BaHHH TPH  EJIEKTPOHHO-
BUIIPOMIHIOBATIBHOMY 1 €JIEKTPOILIAKOBOMY 3BapIOBaHHI.

Tema 2.8. IlinaBjienHsi ejiekTpoaHoro Merauy. [Ipu6au3Huii po3paxyHok npouecy Harpi-
BaHHS €JIeKTPOAY CTPYMOM.

Jlexuis 17. IlnaBnenHs enekTpoaHoro merany. [ludepeHiianbHe piBHIHHSA HarpiBaHHS €JIEKT-
poJia 3BaproBaibHO0 Ayroro npu P/13. HarpiBanHs enexkTpoja CTpyMOM IPH aBTOMaTUYHOMY W Hami-
BaBTOMAaTHYHOMY 3BapIOBAHHI.

Jliteparypa [1, 2, 3].

3apnanus Ha CPC. IlpubnmxeHuil MeToa po3paxyHKy MpOLECY HarpiBaHHs €JIeKTpoJa CTpY-
MOM.

Tema 2.9. [IpoaykTHBHICTH NMpouecy po3iuiaBieHHs i HanJiaBaeHHs. Koeginientu po3n-
JIABJICHHS i HANIaBJICHHA.

Jlexmist 18. IIpoaykTuBHICTH Tporiecy po3IUIaBieHHs i HarutaBieHHs. KoedimieHTn po3ruias-
JeHHs 1 HaraByieHHs. KoedilieHT 3araJbHUX BTpaT €I1eKTPOJHOIO METATYy.

Jliteparypa [1, 2, 3].

3aBganus Ha CPC: Ilpang HaJl KOHCIIEKTOM.

Tema 2.10. HepiBHOMipHicTh po3nJiaBiieHHsl eleKTpoaa. Po3paxyHku njouy HamjiaBJ/ieH-
Hfl Ta npoIviaBjaeHHs. Po3paxyHKkH mBHAKOCTI 3BaproBaHHs mBiB Tumy I i I1.

Jlexmist 19. HepiBHOMIpHICTh pO3IIIaBIEHHS €leKTpoja. Po3paxyHKH IIIONI HATUIABJICHHS Ta
MPOIUIABJICHHS OCHOBHOIO MeTany. Buau 3BapHuX mIBiB. PO3paXyHKH IIBHIKOCTI 3BaplOBAaHHS IIBIiB
tumy [ 1 1. — 1 roguna.

Jlirepatypa [1, 3-5].



3apnanns Ha CPC. OcobauBoCTI HAarpiBaHHs 1 OXOJOKEHHS METAJUTY MPH JAESIKUX BUJaX 3Ba-
PIOBaHHS.

Po3aia 3. OcHOBHI 3aK0OHH TepMOAMHAMIKH

Tema 3.1. TepmoaunamiuHe Bu3HaYeHHsI 3BaproBaHus. [lepmmii 3aKoH TepMoauHAMIKH.
EnTanbnis ik TemneparypHa GpyHkuis.

Jlexmis 20. TepmoauHaMiuHe BU3HAYCHHS 3BapIOBAaHHS Ta CIOPIMHEHHMX TeXHOJOTIH. [leprmmit
3aKOH TEPMOJMHAMIKH. VIOro MOHATTS, OGUYMCICHHS Ta BUKOPHUCTAHHA. [30x0puuHi i i306apudHi mpo-
necu. EnTanemis sk TemneparypHa ¢yHkiis. 3akoH ['ecca.

Jliteparypa [1, 2, 3].

3aBnanns Ha CPC. TepmoaunamiuHa Kiacudikaris crmoco0iB 3BaproBaHHs. OIliHKa €eHEpreTuy-
HO1 e()eKTUBHOCTI Ta BUMOT IS JPKEPET €HEeprii s 3BapIOBaHHSA

Tema 3.2. Ipyruii 3axkoH TepmoauHamiku. EHTpomnis Ta ii o0uunciaeHns

Jlexuis 21. [pyruit 3akon Tepmoaunamiku. EnTpormis Ta ii o6uucnenus. TepmoauHamiyHi mo-
TeHIiany. 3anexHIicTh eneprii ['160ca BiJ TeMiepaTypH.

Jliteparypa [1, 2, 3].

3apnannsa Ha CPC. MakcumanbsHa poboTa mpoiiecy.

Po3nin 4. Kinernka npoueciB B reTeporeHHUX Ta TOMOTeHHHX CHCTeMax.

Tema 4.1. PiBHoBara B romoreHHnx cucremax. IIpo Mo:xkiuBicTh J0CATHEHHS PiBHOBaru
npu 3BapoBaHHi. PiBHssHHA i30Tepmu peakuii Bant -I'ogda

Jlexuis 22. PiBHOBara ¢i3uko — XiMi4YHMX CUCTeM. BU3HaueHHS piBHOBAard B TOMOT'€HHUX CHC-
TeMax, po3paxyHKH IMOCTIHHOT piBHOBaru. PiBHAHHS 130TepMH peaKiiii.

Jlitepatypa [1, 2, 3, 7].

3apnannas Ha CPC. Po3paxyHkH MOCTiiHOI piBHOBaru B ra3oBHX Ta PiAMHHUX CEPEIOBHUIIAX.
BrnmuB TemnepaTypu 1 KOHIIEHTpaIlil pearylouux peuoBUH Ha IIBUJIKICTh XIMIYHUX PEaKIIii.

Tema 4.2 IIpo pyxauBicTh piBHOBaru. PiBHoBara B rereporeHHuX cucTeMax.

Jlekuist 23. PiBHOBara B rereporeHHUX cuctemax. [Ipo JOCATHEHHs piBHOBArd Mpy 3BapIOBaH-
Hi. [TpuHun pyxiauBocTi piBHOBaru. BusHaueHi 3akOHOMIPHOCTI pO3paxyHKIB MOCTIHHOT piBHOBAaru B
OJIHOPIAHOMY Ta 6araToa3HOMY CEepeIOBHIIIL.

Jlitepatypa [1, 2, 3, 7].

3apnannda Ha CPC. CryneHb MOBHOTH peakiii 1 CKiIaJ piBHOBaXHOI cymiii. BriyuB Ha piBHO-
Bary akKTMBHOCT1 OKCH/IIB Ta X JIETY4OCTI.

Moayas 3
Po3nin 5. Bzaemonis rasis 3 MeTajioM npu 3BaprOBaHHi

Tema 5.1. Po3unHHicTh ra3iB B Meraji 3BapHHMX WIBiB B npoueci 3sapoBaHus. Po3unn-
HICTBH ATOMAapPHOI0 TAa MOJICKYJISPHOI0 BOJHIO.

Jlexuist 24. Po3unHHICTh Ta3iB B MeTalli 3BapHUX IIBIB B MpPOIECi 3BaprOBaHHA. PO3YMHHICTH
aTOMapHOI'0 BOAHIO.

Jliteparypa [1, 3, 6, 7].

Jlexuist 25. PO34MHHICTh MOJEKYJISIPHOTO BOJHIO. BIUIMB BOJHIO Ha BIACTUBOCTI METaly 3Bap-
HUX TIIBIB.

Jliteparypa [1, 3, 6, 7].

3aBganns Ha CPC: BruiB BoHIO HA BJACTUBOCTI METATY 3BapHUX IIBIB.



Tema 5.2. Po3unHHicTBh 230Ty B MeTaJ1aX NPH 3BapPIOBAHHI.

Jlexist 26. Po3unHHICTh a30Ty B METaJli 3BapHUX IIIBIB B IIPOIleci 3BaploBaHHs. BriuB a3ory Ha
BJIACTUBOCTI MeTajly 3BapHUX MIBiB. JleHITpallis MeTally 3BapHUX IIIBIB B MPOIIECI 3BAPIOBAHHS.

Jliteparypa [1, 2].

3aBnanns Ha CPC: llnsxu HacHYeHHs MeTaly a30TOM.

Tema 5.3. PO3UMHHICTHh KHCHIO B MeTaJIaxX NPHU 3BaAPIOBAHHI.

Jlexuist 27. Jlxepena KUCHIO MPH 3BapOBaHHI. POZUYMHHICTH KMCHIO B METaJIaX IpY 3BaplOBaH-
Hi. BIuMB KMCHIO Ha BIaCTUBOCTI METaJIiB 3BAPHUX IIIBIB.

Jliteparypa [2, 3, 6].

3aBnanus Ha CPC: BB KMCHIO Ha BIACTHBOCTI METAJIIB 3BAPHUX IIIBIB.

Tema 5.4. OKuCJIEHHS MeTAJy ra30NMoAi0HUM KHUCHEM.

Jlexiist 28. OkuCIeHHS METaTy ra3onoaioHuM KucHeM. [IpyKHICTB Jicortiamii OKCH/IIB YHCTHX
METAJiB Ta B PO3YHHAX.

Jlitepatypa [1, 2, 3, 7].

3aBnanus Ha CPC: nparis HaJy KOHCIIEKTOM.

Tema 5.5. Po3kuc/10Ba/IbHA 34aTHICTD JIETYIOUHMX €JIeMEHTIB.

Jlexuis 29. Po3kucnioBaibHa 34aTHICTD Jeryrounx enemeHTiB. ['padiku B.1.[lsTnoBa mis ouin-
KA PO3KUCIIOBAJIFHOI 3/1aTHOCTI €JIEMEHTIB MpPH 3BaplOBaHHI cTaneld. PO3KHCICHHS 3 OTpUMaHHAM
KOHJMHCOBAHUX MPOJIYKTIB PeaKIlii.

Jliteparypa [1, 2, 8].

Jlexuist 30. Po3kucieHHs 3 OTpUMaHHsAM ra3000pa3HUX MPOIYyKTiB peakuii. Judysiiine po3ku-
CIICHHSL.

Jliteparypa [1, 2, 8].

3aBnanns Ha CPC: Po3kucneHHs MeTary 3a JOIIOMOTOI0 KUCJIUX Ta OCHOBHUX IITAKiB.

Tema 5.6. BunapoByBaHHs MeTaJliB IPU 3BapIOBaHHI.

Jlexmist 31. BunapoByBaHHSI MeTalliB TpH 3BapioBaHHi. [IpyXHICTh mapy 4HCTOTO MeETany Ta
METajy B PO3UMHI.

Jlitepatypa [1, 2, 3, 7].

3apnanHs Ha CPC: Po3paxyHOK XiMIYHOTO CKJaJy PO3YMHY IO BIIOMHX MPYXKHOCTSIX YHCTHX
METaJliB.

Po3zain 6. Kpucranizauisi Mmerany 38apoBajibHOI BAHHH.

Tema 6.1. IIponecn nepBuHHOI KpucTadizanii Merana. /ledpekTn mepBHHHOI KpHcTAJi3a-
uii.

Jlexmist 32. IlepBuHHa KpHCTalli3allis METaly 3BaplOBaIbHOI BaHHH. [ eoMeTpuduHe MpecTaB-
JICHHS MEPBUHHOI KpUCTalli3allii MeTaay 3BaploBalbHOT BaHHU. MeTOM peryatoBaHHs epBUHHOI KpH-
CTaJi3allii 3BapHUX IIIBIB.

Jlitepatypa [2, 8].

3aBnannsa Ha CPC: Kpucranizauis Merany 3BaproBaiabHuX BaH TumiB [ 1 I1.

Jlexuist 33. Teopist yTBOpeHHs IOp NpHU 3BaproBaHHi. MeToaM MonepekKeHHs op Ipu 3Bapro-
BaHHI. MexaHi3M Ta cTajii yTBOpEeHHs Nop Mpu 3BaproBaHHi. [1lnakoBi BkiItoueHHs B MeTaii mBiB. Jli-
KBalls B METAJII IIBIB.

Jlireparypa [2, 3. 7, 9].



3aBnanns Ha CPC: BoaHeBa mopucTicTh. 30HaNIbHA JTIKBAITiS.
Tema 6.2. TexHosnoriyHa npo4HicTh 3BapHHUX 3’€qHaHb. ['apsa4i TpimuHu.

Jlexuist 34. [IOHATTS TEXHOJOTIYHOI Ta EKCIUTYTaLiOHHOT MIiITHOCTI. Teopist yTBOpeHHS rapsunx
TpinH. MexaHi3M iX yrBopeHHs. Buau rapsaux TpimuH.

Jliteparypa [1, 2, 8].

3aBnanus Ha CPC: [IoHATTS TeMnepaTypHOTro IHTEpBaly KPUXKOCTI.

Jlexuist 35. MeTtoau nonepepKeHHs TapsiuuX TPIKMH. BIJIMB OCHOBHOTO Ta €EKTPOAHOTO Me-
TaJy Ha CXWJIBHICTH JI0 rapsYuX TPHINiH. BIIMB (hopMU KOHCTPYKINIT HAa YTBOPEHHS TapsSYMX TPHIIIH.

Jlitepatypa [2, 8].

3aBnanusa Ha CPC: BB XiMIYHUX €JI€MEHTIB Ha TEXHOJIOTIYHY MIIHICTh HAIUIABJICHOTO Me-
Tamy.

Jlexuist 36. MeToan OCHIIKEHHS 3BapIOBAJIbHUX MaTepialiB 1 TEXHOJIOTIi 3BapIOBAHHS Ha 4y-
TIUBICTh METAy 3BapHUX 3’ €IHAHD O YTBOPEHHS rapsyux TpiluH. TeXHOJIOT1YHI TpoOU IS OLIHKH
YyTIMBOCTI METAJTy 3BapHUX 3’ €THAHD 0 YTBOPCHHSI rapsSYuXx TPIilInH.

Jlitepatypa [2, 8].

Tema 6.3. BropunHa kpucTaJizaiisi 3s8apuux 3’¢1Hanb. /ledekTH BTOPpUHHOI KpHUCTATi3a-
uii. XoJ1oaHi TpilUHU.

Jlexuis 37. Bropunna kpucranizaiisa. [lepeTBopeHHs B 1IBI 1 OCHOBHOMY METalli IIPH OXOJIO0-
JOKEHHI.
Jlitepatypa [2, 3. 7, 9].

3aBnanns Ha CPC: CriocoOu peryntoBaHHs CTPYKTYPH 3BApHUX 3’ €/IHAHb.

Jlexuis 38. Teopist yTBOpeHHS XOJIOJHUX TPillMH. MeToau monepeakKeHHsT XOM0IHUX TPIIIUH
IIpY 3BapIOBaHHI.

Jlitepatypa [2, 3. 7, 9].

3aBnanus Ha CPC: 11Insaxu miABUIIEHHS TEXHOJIOTTYHOI MIITHOCTI 3BapHUX 3’ €/THAHD.

Jlexuist 39. MeTtoau AOCIHIKEHHS YyTJIMBOCTI 3BapIOBAJILHUX MaTepialliB 1 TEXHOJIOTIH 3Bapio-
BaHHS Ha YTBOPEHHS XOJOAHUX TpimMH. KijbKicHI MeToau OUIHKU. TeXHOIOr1yH1 npoOu Al OLIHKH
YyTJIMBOCTI YTBOPEHHS XOJOJHUX TPIIIMH. XpYyIKe pyHHYBaHHS METally 3BapHUX 3’ €HaHb.

Jliteparypa [2, 3. 7, 9].

3apnanus Ha CPC: TpuliHu NOBTOPHOTO HarpiBaHHI.

Tema 6.4. Bniius TepmoaedopManiiHOro NMKJ/IAa 3BAPIOBAHHS HA CTPYKTYPY Ta BJIACTH-
BOCTi MeTaJia B 3BAPHHUX 3’ €IHAHHSIX.

Jlexuist 40. ITonsarta o TepmoaedopMalifHOM LMK IpU 3BaproBaHHI. MeToIu BU3HAUCHHS
3BaproBaJIbHUX JlehopMalliid 1 HapyT.

Jlireparypa [1, 2, 3].

3aBnanHg Ha CPC: OcTaTrouHi Halpy»KeHHsI B €JIEKTPOLIUIAKOBUX 3BAPHUX 3’ €JHAHSIX.

Jlexuis 41. BriuB peuMiB 3BaplOBaHHs Ha MeTall 1IBa 1 HABKOJIOIIOBHOT 30HM.MeTan miBa 1
HaBKOJIOIIOBHA 30HA MPU 3BAPIOBAHHI HU3bKOBYTJIELIEBOI CTaJIl.
Jliteparypa [1, 2, 3].

Jlexist 42. BnactuBOCTI MeTally IIBa 1 30HU TEPMIYHOTO BILTHBY NIPY 3BapIOBaHHI HU3HKOJIETO-
BaHUX CTaJI€H, 0 rapTyHOThCS.
Jliteparypa [1, 2, 3].

Jlexuist 43. 3BapHuUii 1IOB 1 30HA TEPMIYHOTO BIUIMBY IIPH 3BapIOBaHHI YaByHa



Jliteparypa [1, 2, 3].
3aBnanns Ha CPC: npaus HaJ KOHCIIEKTOM.

Po3aia 7. 3BapoBanbHi nuiaku. Ix B3aeMoaisi 3 MeTaioM 3BapOBaJIbHOI BAHHHU

Tema 7.1. 3BaproBanbhi nuiaku. Ix pynkuii, BjjacTUBOCTI, CTPYKTYpA i B3aeEMoJist 3 MeTa-
JIOM 3BapIOBAJIbHOI BAHHHU | IIBIB.

Jlexmis 44. 3paproBanbHi maky. Teopii O6ymoBu mmakis. Ix QyHKIi, cTpykTypa i B3aemois 3
METAaJIOM 3BapIOBAJIbHOI BAHHHU 1 LIBIB.

Jliteparypa [2, 3. 7].

3apnanns Ha CPC: Knacudikarist nuiakis.

Jlexuist 45. Metoan OCHIIKEHHS BIACTHBOCTEH IUIAKIB: TEMIIEpaTypy IJIaBJICHHS, B SI3KOCTI,
T'YCTUHH, HarpiBajabHOI 3aTHOCTI, 3JaTHOCTI BIIOKPEMJTIOBATUCH Ta 1HIITUX.
Jliteparypa [2, 3. 7].

Tema 7.2. ®i3nuHi BJIaCTHBOCTI 3BaPIOBAJIBLHUX NLIAKIB

Jlekuis 46. di3uuHi BIACTUBOCTI 3BaplOBAbHUX IIIIaKiB. TemmepaTypa IJIaBlI€HHS 3BaproBa-
npHUX 1UTaKiB. LL{impHICT MITaKy.

Jlitepatypa [2, 3, 7].

IIpans Hag KOHCIIEKTOM.

Jlexuist 47. ®Di3uyHi BIACTHUBOCTI 3BApPIOBAIBHUX MNUIAKIB. B'SI3KiCTh 3BaploBaJbHHUX IMLIAKIB.
BinninpHICTh HUTAKYy.

Jliteparypa [2, 3, 7].

3aBaanns Ha CPC: MeToau OLIHKY BiITIIbHOCTI MIJJAKOBOT KOPKH.

Tema 7.3. Ckiiag 3BaproBajibHUX IUIAKIB. B3aemonisa metasny i nuiaky npu 3BaploBaHHI

Jlekuist 48. Ckiaj 3BaprOBAIBHUX IIIJIaKiB. ['0JI0BHI KOMITOHEHTH IUTAKOBUX CHCTEM.
Jlitepatypa [1, 2, 3].
3aBnannsa Ha CPC: IIpans Hag KOHCIIEKTOM.

Jlexmist 49. XiMigHa B3a€MOZisi METaJiB 3BapHUX MIBIB 1 3BapIOBAIGHUX IIIIAKIB MPH PI3HUX
crnioco6ax 3BaproBaHHs. OKUCIIIOBAILHO-BIAHOBIIOBAJIBHI MPOLIECH HA TPAHHULI PO3LTY METal — IIJIaK.

Jliteparypa [1, 2, 3].

3apnanns Ha CPC: Po3nofinieHHst MapraHifio i KpeMHisl MIXK [IUTAKOM 1 METaJIOM.

Tema 7.4. PapinyBanHs MmeTaJly 3BapHMX IIBIB.

Jlekist 50. PadinyBanHs MeTany 3BapHHX IIBIB HA CIPKY Yepe3 3BaproBaJIbHI mUTaku. J[keperna
Ha/IXOJKEHHS CIpKH.

Jlireparypa [2, 3. 7].

3apnanus Ha CPC: OcoGnuBocTi yMOB ecyabdypallii B poIeci 3BaprOBaHHS.

Jlexuist 51. PadinyBanHs MeTany 3BapHUX HIBIB Ha (ocdop uepe3 3BaproBayibHI IUTaku. [[xe-
pena HaaxoKkeHHs Gpocdopy. DakTopH sKI BILTUBAIOTH HA MOBHOTY BUJaNIeHHS (ocdopy.

Jlitepatypa [2, 3. 7].

3aBnannsa Ha CPC: BB gocdopy Ha BI1acTUBOCTI 1IBA.

Tema 7.5. JleryBaHHsA MeTaJly 3BapIOBAJIbLHHUX LIBIB

Jlexuist 52. Meronu JeryBaHHsl MeTally 3BapHUX IIBIiB. BIUIMB JIerylounx eJeMeHTiB Ha CTpPYK-
Typy CTaJIei.
Jlireparypa [1, 2, 6].



3aBnanus Ha CPC: Ilpaust Hax KOHCTIEKTOM.

Jlexuist 53. KoediuieHT nepexoay XiMiyHUX eleMeHTiB. PakTOpH, SKi BIUIMBAIOTH HA BETHUNHY
koedimienta mepexony. BuzHaueHHs koediieHTIB MEpexoay XIMIYHHX €JIEMEHTIB B METall 3BapHUX
IIBIB MPH Pi3HUX crioco0ax 3BaprOBaHHS.

Jliteparypa [1, 2, 6].

3aBmanns Ha CPC: JleryBanHs MeTany 4yepes3 ra3oBy (asy.

IV.3 IPAKTUYHI 3AHATTA

Monayas 1, 2

[Ipaktnune 3anatTs 1. Po3paxyHKu cTymneHi AMcomiamii MOJEKYJSIPHUX Ta3iB 3a PiBHSIHHIMHU
Cara i B.B.®ponoBa. Po3paxynku Tepmo i aBToenekTpoHoi emicii. [IoOynoBa BOIbT-aMIEpHUX Xapak-
TEPUCTUK 3BAPIOBAIBHOI AYTH.

[TpakTuane 3aHATTS 2. Po3paxyHku cwil, Kl JIFOTh HA KPAIUTIO PIAKOTO €IEKTPOJIHOTO METaly,
10 BUCUTH Ha TOPLII €IEKTPOAY.

[lpaktuyne 3aHATTS 3. PO3paxyHOK cepeqHbOi MIBHAKOCTI OXOJOPKEHHS TOYOK 3BApHOTO
3’€JHAHHSI IPU 3BAPIOBAaHH1 TAPTIBHUX CTaJICi.

[Ipaktuyne 3anHATTs 4. Po3paxyHKM KpUTHYHOI HIBHIKOCTI OXOJIOJUKCHHS TOYKH 3BAapHOTO
3’€JHAHHSI IPU 3BAPIOBAHH1 TAPTIBHUX CTaJCH.

[lpakTuyne 3aHATTA 5. BU3HAUEHHS CKJIANOBHX CTPYKTYPH TapTiBHUX CTajel MO BEIWYHHI
KPUTHUYHOI IIBUIKOCTI OXOJIOIXKEHHS.

Monayas 3

[TpakTiune 3aHATTS 6. Po3paxyHKu piBHOBa)XXHOI PO3UMHHOCTI Ta3iB B 3aJ€KHOCTI B TeMIle-
parypu.

[TpakTiune 3aHATTS /. PO3paxyHKu XiIMIYHOTO CKJIaJy METally IIBiB 3 ypaxXyBaHHIM BUIIAPOBY-
BaHHS MOTO CKJIQJIOBUX YaCTHH MPH 3BapIOBaHHI.

[TpakTiune 3aHATTA 8. Po3paxyHKH pO3KHCIIIOBAIBHOT 3JaTHOCTI XIMIYHUX €JI€MEHTIB.

[Tpaktuyne 3avsaTTs 9. Po3paxyHKy MpyKHOCTI AucoLialii OKCUIB, IO 3HAXOIATHCS B PO3UH-
HI.

[Mpaktuyne 3ausaTTa 10. Po3paxyHky mIBUAKOCTI KpUCTali3alii pi3HUX TOYOK METAITy 3BapHUX
mBiB. Po3paxyHKH CX1JIBHOCTI METally IIBa JI0 YTBOPEHHS TapsiuuX TPILUH.

[TpakTiune 3auatTs 11. Po3paxyHOK CTIKOCTI 1O YTBOPEHHS rapsiuux Ta XOJOJAHUX TPIIIHH.

[Tpaktryne 3aHaTTa 12. Po3paxyHkH XIMIYHOTO CKJIQAy METally IIBa 3 ypaXyBaHHSM OKHCIIO-
BaJIbHO-BITHOBYUX IPOIIECIB, IO BIIOYBAIOTHCS MIK IIJAKOM 3 METAJIOM Ha PI3HUX CTAIsIX MPOIECY
3BApIOBaHHS.

IV.4. JABOPATOPHI POBOTH

Merta 1abopaTopHOro MPAaKTUKYMY - 3aKPIMMTU Ta MOTIMOUTH TEOPETUUHI 3HAHHS CTYJIEHTIB,
HaOyTl NMpU BUBYEHHI AUCUUIUIIHM “Teopis mpolieciB 3BaploBaHHs B Tally3l PO3paxyHKIB Ta JOCIHi-
JDKEHb OCHOB TeIUIoNepeaayi B 3BapHUX KOHCTPYKIISAX B PI3HUX yMOBaxX 3BaplOBaHHS Ta PI3HUX pe-
KUMax, HaJaTH HAaBUYKHU MIPAKTUYHOTO JOCIIHKEHHS MPOIIECiB, 110 BIIOYBAIOTHCSA B 30HI PO3ILJIABIEH-
HSl eNIEKTPO/1Y, @ TAKOXK B 3BaproBajbHii BaHHi, 3TB Ta inme..

Moayas 1

JlabopaTopna po6ota Nel. JIxepena eneprii mpu 3BaproBaHHI. EnexTpudHa 3BaproBajibHa Jayra
— 4 roauHU.

JIaboparopua po6ota Ne2. JlocimiIKeHHS JyTOBOTO PO3PSIY 3MIHHOTO CTPYMY — 2 TOJTUHH

JlaGopatopna po6ota Ne3. JlociikeHHs AYTOBOTO PO3PSAY MOCTIHHOTO CTPyMY — 4 TOJMHH.

Jlaboparopna po6ota Ned. JlociKeHHs €TaCTHYHOCTI yTOBOTO PO3psly — 4 rOJIMHHU.

JlaGopatopHa po6oTa Ne5. JociikeHHs IEPEHECEHHs eIEKTPOAHOTO MeTally — 4 TOAUHHU.



Moayas 2

JlabopaTopHa po6oTta Ne6. JlocmimpKeHHsT TEIUIOBUX XapaKTEPUCTHK 3BaprOBalbHOI Ayru — 4
TOJIMHHU.

JlabopaTopHa po6ota Ne7. JlocmikeHHs TPOIUIABJICHHS METalIy MPH TyrOBOMY 3BaplOBaHHI —
2 TOJIVHH.

JlabopaTopHa po6ota Ne8. JlocmiKeHHs MPOAYKTUBHOCTI MPOIECY HArpiBaHHs Ta IJIABJICHHS
€JIEKTPOJTY MPH JYTOBOMY 3BaplOBaHHI. — 3 TOJUHHU.

Monyas 3

JIaboparopua po6ota Ne9. JlocmiKeHHsI CTIHKOCTI CTalli 10 BUHUKHEHHS XOJOHUX TPIIIUH —
4 roguHU.

JIaGoparopua po6ota Nel0. JlocnimkeHHs IPHYUH YTBOPEHHS HOP MIPH aBTOMAaTHYHOMY 3Ba-
proBaHHI 117 (GIIOCOM — 3 TOJUHHU.

JIaboparopna po6ota Nell. JlocmimkeHHs 3BapiOBaIbHO-TEXHOIOTTYHUX BIACTUBOCTEH 3BapIo-
BaJIbHUX IIUIAKIB — 4 TOIUHHU.

JIaGoparopna po6ota Nel2. BruuB jerytouynx €JIeMEeHTIB Ha MEXaHIUH1 XapaKTePUCTUKHU IIIBA —
4 ToauHN.

IV.5. IHAUBIY AJBHI 3ABJAHHS

Merta iHAMBIyanbHOTO 3aBJAHHS MOJISITa€ B MOTIMOJICHH], y3aralbHeHHI Ta 3aKpiIUIeHi 3HaHb,
SIK1 CTYJICHTH OJICP>KaJTi B TIPOIIECI HABUAHHS, & TAKOXK BMIHHS BUKOPHCTOBYBATH iX Ha IMPAKTHIIL.

Jl1s caMOCTiIMHOTO BUBYEHHS MPOMOHYETHCS:

[To po3ainy 1. IIpoBecT cxemMaTH3aIlil0 OKPEMHX CIIOCO0IB 3BapIOBAHHSI.

ITo po3ainy 2. Busnauenns enepriii ['i60ca i ['enbmronbia s peakiiiil 3rifHO 3 METOIMYHHU-
MU BKa3iBKaMH JJIsl BAKOHAHHSI 1HIUBITyaJIbHUX 3aB/IaHb.

[IpoBecTr po3paxyHKH MUTTEBOI CEpeAHBbOI Ta KPUTUYHOI IIBHJKOCTI OXOJIOMKEHHS TOYKH
3BapHOTO 3’ €THAHHA U1 KOHKPETHUX YMOB 3BapIOBAaHHS Ta OXOJIOKCHHSI.

[IpoBecTu po3paxyHKH HIBUAKOCTI 3BApIOBAHHS PI3HUX THUIIIB IIBIB.

I[To pozainy 3. Po3paxyBaru HanmpsiMOK repediry peakiiiii B 3aJaHIX YMOBaXx.

[To po3ainy 4. Po3paxyBatu MOCTiiHI piBHOBAru, 110 NpOTiKalOTh B pi3HUX (a3ax i yMOBax.

OOrpyHTYBaTH pyXOMICTh PIBHOBArv Ha MPUKJIA/l JUCOIIAIlli OTHOATOMHOTO Ta JBOXaTOMHOTO
rasiB. Brmus kaTanizaTopiB Ha piBHOBary (pi3mKo-xiMiuHUX IPOIIECIB 1 HA MOBHOTY iX mepeoiry.

ITo po3niny 5. Po3paxyBaTu XIMIYHMNA CKJIaJl PO3UMHY MO BIIOMUX HPYKHOCTSIX YHCTHUX METa-
TiB.

ITo po3niny 6. Po3paxyHKu MeXO0BOi TeMIiepaTypH AJisl pydHOro AYTOBOIO 3BApIOBAHHS JIUCTIB
BCTHUK 3 IOBHUM TPOIUTABICHHSIM.

ITo po3ainy 7. CymicHull aHalli3 OCHOBHOCTEH 3BaprOBaJbHUX IUIAKIB, OJEPKAHUX PO3pPa3yH-
KOBUM IIUIIXOM IO Pi3HUX (OpMyIIax.

IV.6. KOHTPOJIBHI POBOTH

Meta KOHTpOJILHUX POOIT — MEpEeBIpeHHs MIATOTOBKU CTYIEHTIB 3 MEBHUX PO3IUIIB poOOUO0i
HAaBYAJIBHOI ITPOTPaMH.

Kontpomnbhi pobot Nel, 2, 3 BUKOHYIOTbCS MiCIsl BUBUEHHSI BIIOBITHUX PO3JLTIB MIPOrpamMu
(IMBHUCH TEMaTUYHUHN TUIaH).

KoHTpombHi 3aBIaHHS Ha KOKHY KOHTPOJIbHY poOOTY HaBe/IeHI B 10AaTKY 1.

Kpurepii omintoBanns 3 qucumiing "Teopis mpoiieciB 3BaproBaHHS" HaBeJeH1 B 10AATKY 5.

V. METOAUYHI BKA3IBKH

[Tpu BUBYEHHI JaHOT HaBYAJIbHOT JUCHMILIIHU HEOOX1HO 3BEpHYTH yBary Ha 1H)KEHEpHHH mij-
X1/l 10 pillleHHS PO3paXyHKOBHX 3a/lad Ta PO3YMIHHS MEXaHI3MiB BUHUKHEHHS sBHI. HeoOXigHOIO



YMOBOIO YCITIIIHOTO BUPIICHHS MUTAHHS € BUKOPUCTAHHS 3aKOHIB KIHETUKHU MPOLECIB I pO3paxyH-
Ky OKpEeMHUX 3aJlad II0J0 Mepediry peakiiiid, a TakoX TeIulonepeaad, JACTATbHUM aHalli3 €IeMCHTIB
SIBUII], BIUTMB HANIPY>KE€Hb, HABAHTAXKEHb, YUCTOTU METAILY, TEMIIEPATypH Ta 1HIII.

HaouHicTh HaBUaJbHHUX 3aHATH MMOBHHHA 33a0€3ME€YyBATHUCh PO3JATKOBUM Ta LIFOCTPATHBHUM
Marepiaiamu.

[lepcrieKTUBHMM € BHKOPHCTaHHS KOMIT TEPHOI TEXHIKM NPH BUKJIAJaHHI OKPEMHUX PO3IiIIiB
POTPaMHU.

J1n1s1 KOHTPOJIIO MOTOYHOI YCIIITHOCTI CTY/ICHTIB Ta CHPUSHHSA iX PUTMHIYHOI pOOOTH Ha MPOTS-
31 ceMecTpy MPOIMOHYEThCS JOTPUMYBATUCh HACTYITHOT'O TPUMECTPOBOTO rpadiky, sIKUil 3HAXOIUTHCS
B JIOJIATKY.

OniHroBaHHS 3HaHb CTYJCHTIB MPOBOJUTHCS 33 PEUTUHTOBOIO CTOOATIBHOIO cucTeHMoro. Li Oa-
71 HAaOWPAIOTHCS CTYACHTOM Y XOJi 37a4i 00OB’SI3KOBHX Ta JOAATKOBUX KOHTPOJBHUX 3axoiB. J[ms
OTpPHUMAaHHS JIOIYCKY J0 iICIIUTY CTYJCHT MOBHHEH HaOpaTu He MeHIe 55 GatiB.

V1. HABYAJIBHO - METOJAWYHI MATEPIAJIN
OcHoBHa JiTepaTypa

1. Teopust cBapounsix npoueccos / [loxg pex. B.B.®ponosa, M.: MammHoctpoerne, 1988. —
559 c.

2. barpsuckuit K.B., loopotuna 3.A., XpenoB K.K. Teopus cBapounsix npoueccos. - K.: Bu-
ma mkona, 1976. — 424 c.

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

4. Peixanun H.H. Pacuer TemnoBsIX mpoiieccoB npu cBapke. — M.: Mammrusz, 1954. — 296 c.

5. UcaeB C.M. Tepmoaunamuka. YueOH. anst By30B. — M.: M3a-so MI'TY um. H.D.baymana,
2000. — 416 c.

6. IIpoxopoB H.H. ®usnueckue npoueccel B Metamiax mnpu cBapke. T.1. DnemeHTsl pusuku
METAJIJIOB U MpoLiecchl KpucTamu3auuu. M3a-so «Meramnyprus», M.:1968. — 695 c.

7. JluBmmn M.T., borynkuit A.A. MeTtoauueckue yka3aHUs K J1a0OpaTOpHBIM paboTaMm IO
muctumnHe «Teopus cBapouHbIX npoueccoBy - Kpamaropek: KUY, 1987. —Y.1.-U.3 -52 ¢

8. JIupmmn M.I'., boryukuii A.A. Meronuueckue yka3aHHs K Ja0OpaTOpHbIM paboTaM IO
mucuumnHe «Teopus cBapouHbIX npoueccoBy - Kpamaropek: KUU, 1987. —Y.2. —36 ¢

9. boryukuii A.A. Meronudeckue ykazaHus K IPAaKTUYECKUM 3aHATUAM 110 Aucuunianie «Teo-
pus cBapouHbIX npoueccoB» - Kpamaropek: JII'MA, 2003.— 60 ¢

10. boryukuii A.A. Meroauueckue yka3aHHMs K KypcoBoi pabore mno aucuuminHe «Teopus
CBapoOuHBIX mporeccoBy - Kpamaropck: ITMA, 2003.— 24 c.

11. Boryupkuit A.A. MeToauuHi BKa3iBKU 10 KypcoBoi poboTu 3 qucuuiutinu «Teopis 3Bapro-
BaJbHUX MpoleciB» - Kpamatopesk: IJIMA, 2001.— 24 c.

12. boryukuii A.A. Mertoauueckue yka3aHMs K KypcoBoi pabore mno aucuuminHe «Teopus
CBapOuHBIX nporeccoBy - Kpamaropck: ITMA, 2003.— 24 c.

13. Kapnienko B.M., borynpkuit A.A. MeToauuH1 BKa3iBKH 10 BUKOHAHHS CaMOCTIHHOI poO0TH
3 nucuuiuiinu «Teopis 3BaproBalibHUX nporieciBy - Kpamaropebk: JI/IMA, 2002.— 32 c.

JonarkoBa jgiteparypa

1. AdanacweB B.H., HcaeB C.U., KotukoB H.A.. 3agauHuk o TEXHUYECKOW TEPMOANHAMUKE H
TEOpHH TeriomMaccoooMena. — M.: Beicin.ikona, 1986. —324 c.

2. Kapanerssnn M.X. IlpumMepsl u 3a1aun 10 XMMHYECKOW TepMOIMHAMHKe. — M.: Xumus,
1974. -301 c.

3. Maxuenko B.U. Temnossie nporieccs! pu cBapke // Ceapka B CCCP. I'm.2. C. 27...44. — M.:
Hayka, 1981. T.2. — 494 c.



4. JIabopatopnsie paboTs 1o cBapke / [Tog pen. Ilpod. I'.A. HukonaeBa. — M.: Beicii. mikorna,
1971. - 320 c.

5.Memxuboxckuit M.Sl. OCHOBBI TEPMOAMHAMUKN U KUHETUKHU CTAJICTNIABUIIBHBIX MPOIIECCOB.
— Kues-/onenk.: Buma mkona,1979. — 280 c.

6. Bomuenko B.H. McrouHuku sHeprum CBapOdYHBIX IMpoleccoB. — M.: MamumHocTpoeHue,
1971. - 75 c.

Po6ouy HaB4anpHy nporpamy po3poOuin

JOIIEHT KadeIpu 3BaprOBATBHOTO BUPOOHUIITBA Bboryupbkuii O.A.

CTapIInii BUKIaga4 KadeapH 3BaproBaIbHOIO BUPOOHHUIITBA C.B. Xapixos.



Honatox 1
KoHTpoJibHi 3aB1aHHA HA KOHTPOJIbHY podoty Nel mo po3ainy 1:

BapianT 1

1. lonizamis igeansaux rasiB. [lorenmian 1oHi3amii. Meroau ionizamii. PiBusuasa Cara. loHiza-
I1isl CyMIIlIiB Tas3iB.

2. ®i3u4HI NpoIecH B KaTOIHINA Ta aHOIHIN 00JIacTsIX.

BapianT 2

1. BmimB MarHiTHUX TOJIIB HA JyTY.

2. Cwunnm, o JIFOTh HAa KPAIUTIO €JIEKTPOTHOTO METaNy, sika BUCUTh Ha TOPIIi €IEKTPOIY.

BapianTt 3

1. 3BaproBaHHS Ha epeMiHHOMY CTpyMi. MeTonu crabinizamii Jyru Ha epeMiHHOMY CTPYMi.

2. Ewicisa enexTpoHiB 3 kaToay. TepMOeneKTpoHHA Ta aBTOCJIEKTPOHHA EMICis.

BapianT 4

1. ®i3uuHi IpolecH B pO3PSATHOMY MPOMIKKY 3BaprOBaIbHOI AyTrH. TeraoBuil OajlaHe TyTu.

2. Meroau peryiroBaHHS MEPEHECEHHSM Kparlelb CJIEKTPOIHOTO METally depe3 PO3PsTHUI

MTPOMIXKOK.

Bapiant 5

1. BonbpTamnepHi XapaKTepUCTUKH 3BaPIOBAIBHOI TyTH.

2. BrumB pexxuMiB 3BaprOBaHHS Ha TIEPEHOC EICKTPOIHOTO METAITY.

KoHTpo/bHi 3aB1aHHA HA KOHTPOJIbHY podoTy Ne2 no po3aiiaam 2, 3, Ta 4:

Bapianr 1

1. Po3paxyHOK 30HM IPOIUIABIEHHS OCHOBHOTO MeTally. Po3paxyHOK JOBXKMHH 3BaplOBalIbHOT

BaHHM TPU aBTOMAaTWUYHOMY HAIUIABJICHHI BaJHMKa Ha MAacHBHE TiJIO 1 aBTOMAaTHYHOMY 3Bapro-

BaHHI JIUCTIB BCTUK

2. Ilepmmii mOYaTOK TEPMOAMHAMIKU. BHYTpIilIHS eHeprisl.

Bapianr 2

1. Tepmiunuii nuki. Po3paxyHoK MakCUMaJIbHOT TeMIEpaTypu TEPMIYHOTO LIUKITY PU aBTOMa-
TUYHOMY HAIUIaBJICHHI BaJMKa Ha MAaCUBHE TUJIO 1 aBTOMAaTUYHOMY 3BapIOBaHHI JIUCTIB BCTHK.

2. lpyruii 3aKoH TepMOANHaMiku. EHTporTis.

Bapiant 3

1. Po3paxyHOK MUTTEBOI i C€pPETHBOI IIBUIKOCTI OXOJIOKEHHS METaly 3BaApHUX IIBIB.

2. PiBHOBara B reTepOreHHUX CUCTEMAaX.

Bapianr 4

1. Cxemu Tin, K1 HarpiBaroThcsl. CXeMU JKepel HarpiBaHHS.

2. PiBHoBara (i3uko - XiMi9HHUX cucTeM. PiBHOBara B TOMOT€HHIN CHCTEM.

Bapiant 5

1. IlpoayKTUBHICTH IpOILECY pO3IUIaBIE€HHA 1 HamaBieHHs. KoedilieHTH po3IuiaBiIeHHs 1 Ha-
TUTaBJICHHS.

2. XiMi9Ha CITOPiTHEHICTh KOMITOHEHTIB peakilii. 3aexHicTh eHeprii ['i00ca Bij TemmepaTypu.

Bapianrt 6

1. EpexTuBHicTh mporiecy nporuiaBieHHs. Buznauenns repmiunoro KK/ 3BaproBanHs

2. [BoxopuuHi Ta i300apuyHi npouecu. Extanbmis.

Bapiant 7

1. Jlis pyxJIMBOro JpKepena Ha HalliBHECKIHYEHE TiI0. Po3paxyHOK rpaHH4HOI TeMIepaTypH
Py aBTOMAaTMYHOMY HAILJIaBJ€HHI BaJMKa Ha MacHUBHE TLJIO 1 aBTOMAaTUYHOMY 3BapIOBAHHIO JIUCTIB
BCTHK 3 TIOBHUM IPOIUIABJICHHSM.

2. Tepmoaunaamivni noreHianu. Exeprist [160ca i ['eneMm-T onb1a.



KoHTpoJibHi 3aBJaHHS HA KOHTPOJIbHY podoTy Ne3 mo po3ainam 5, 6 Ta 7:

BapianT 1

1. Teopis yrBOopeHHs rapsuyux TpinuH. KpucranizamiifHi Ta MoJiroHi3amiiHi rapsdi TpiluHy.
MexaHi3M iX yTBOpEHHS.

2. PajinyBanHs MeTasry 3BapHHX IIBIB 3BAPIOBATILHUMHU IIJIAKAMHU.

BapianT 2

1. PO34MHHICTS BOJHIO B METaIl 3BapHUX IIIBIB.

2. ®i3u4HI BIACTUBOCTI 3BapIOBAIbHUX IIJIAKIB.

Bapianr 3

1. Po3unHHICTh KUCHIO B METajaX MpH 3BaplOBaHHI. BIUIMB KOHIEHTpAIIil pO3YMHEHOTO KHCHIO
Ha BJIACTHUBOCTI METAJIiB.

2. Cxyan 3BaproBaJIbHUX IIIJTaKiB. B3aemonis MeTany 1 jIaKy npu 3BaproBaHHI

Bapiaunr 4

1. OkucnenHs MeTany ra3onoiOHUM KUCHeM. [IpyXHICTh qucorialii OKCHIiB METAaIiB.

2. JleryBaHHs MeTany 3BapHHUX IIBIB.

Bapiant 5

1. Teopis yTBOpeHHS MOp MpH 3BaproBaHHi. ETanu nopoyrBopeHHs. MexaHi3M YTBOpEHHs HOp.
Metoau nornepepKeHHs op MPH 3BapIOBaHHI.

2. 3BaproBajIbHi IIAKMU. IX (YHKIIT, BAACTHBOCTI, CTPYKTYpa i B3a€MOJis 3 METAJIOM 3BaplOBa-
JTHHOT BAaHHH 1 TIIBIB.

BapianT 6

1. Po3urHHICT a30Ty B MeTali 3BapHUX IIBiB. BITMB KOHIICHTpAIlil PO3YMHEHOTO a30Ty Ha
BJIACTHBOCTI METAJIIB.

2. Mertou monepeKeHHsT YTBOPEHHS rapsyix TPilluH. BIUIMB OKpeMUX €JIEMEHTIB Ha yTBO-
PEHHS rapsiuux TPILIUH.

BapianT 7/

1. Po3kucnioBanbpHa 3JaTHICTD JIETYIOUUX €JIEMEHTIB.

2. Teopist yTBOpeHHsI XOJIOAHHUX TPilIMH. MexaHi3M YTBOPEHHS XOJOAHHUX TPIUH. MeTtoau
MOTepePKeHHS XOJI0JHUX TPIlIKH.



Honatok 2

Cxuiag moayJiB Aucumiliiny ,, Teopis npoueciB 3BaproBaHHsA”, PO3MOAILT Yacy HA iX 3aCBOEHHS,
TEePMiHM KOHTPOJIIO

Ne | Crucnuii 3MicT Mo TyIst o .é g E ‘;{ %
n/m 5 =2 W S E =
= %s . = § E ®opMHu Ta METOAN KOHTPOJIIO = %
& |55 |5 | £° o =

= &g 2 | E %

S < = g

1. | EnexTpuuHa 3BaproBajib- | 5 90 2,5 | 40 | 3axuct maboparopHoi podotu Nel 2
Ha ayra. @i3uyHi Tpore- 3axucT nadopatopHoi podotu Ne2 3
CH B J[yTOBOMY PO3pS/i. 3axuct nmabopaTopHoi podoTr No3d 5

3axuct nadopatopHoi podotu Ned 7
3axuct mabopaTopHOi poOoTH Neb 9
KontponsHa pobora Nel 9

2. | OcHOBHU TemIoBHX po3pa- | 6 90 2,5 | 51 | 3axucrt naboparoproi podoTu Neb 4

XYHKIB TIPH 3BapIOBaHHI. 3axwuct maboparopHoi podotu Ne7 6
Po3paxynku  TemnoBux 3axuct nabopatopHoi podotu Ne8 8
MPOIIECIB TPHU 3BAPIOBAH- [IpakTuyHi 3aHATTS 9
Hi. KonTpoabaa pobota Ne2 9
OCHOBHiI 3aKOHH TEpMO-
IUHAMIKH. Kineruxka
MPOIIECIB B TOMOTECHHUX
Ta TETePOTCHHUX CHCTe-
Max.

3. | Bzaemonist raziB 3 mera- | 7 162 | 4,5 | 96 | 3axwucrt nmaboparopHoi podoTu Ne9 3
JOM TpH  3BaplOBaHHI. 3axuct naboparopHoi podoru NelO | 7
Kpucranizamiss ~ meramy 3axuct nabopatopHoi podoru Nell | 11
3BapIOBAJIbHOT BaHHU. 3axuct naboparopHoi podotu Nel2 | 15
3BaproBaibHi IITAKK. X [IpakTuyuHi 3aHATTS 14
B3a€EMOJIII 3  METalloM KonTtponbsHa pob6ora Ne3 15
3BaplOBAJIbHOT BAaHHH

4 | KypcoBa po6ora 7 36 10 | 19 14
Beporo 3a Moyib 378 |10,5| 206




MiJITOTOBKH CTYJEHTA

dakynbTET MAIMMHOOYIIBHUT

[HnuBinyanbHUN HAaBYALHUHN TUIAH

y 2011/2012 naB4yanbHOMY pOIIi
HAaIPSM MiATOTOBKH

Kypc 2, 3

Honatok 3

I'pymna

Posnopin 3a TpumecTpamu Ta BuAaMu  (Bua  miacyMmkd
3aHATH BOIo KOHTpOJIIO
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Ckuiaa moayJiiB qucuuiIing ,, Teopis npouecis 3BaproBaHHsa”, po3noaiji 4acy Ha iX 3aCBOEHHS, TEPMiHM KOHTPOJIIO

- Min kine- | Max xine- | Koe- | Twxnens
= ~ 2= . . . ..
Ne 5 Baranpe- | E on | 5 & ITepenik KICTb KICTb Gbimi- MpOBE-
o . 10} . = = g o . .
MO- Crucnuii 3MICT MOTYIISt S | HaKimb- X O | 2 = KT 6@13 JUTST OautiB €HT JICHHS
JUyJist S KICTb §* Z c’%{ zanmiky KT Baro-
TOJIUH MOCTI
1. | EnexTpuuna 3BaproBajbHa | 5 90 2,5 | 40 | 3axucr nabopatopHoi poootu Nel 3 5 0,5 2
nyra. ®i3udHi TpoIecH B 3axucrt abopaTopHoi podoTu Ne2 3 5 3
JTyTOBOMY PO3PSIi. 3axuct mabopaTopHOi poOoTH Ne3 3 5 5
3axucr 1abopaTopHoi podot Ned 3 5 7
3axuct nabopatopHoi podotu Ne5 3 5 9
KontponsHa pobora Nel 40 75 9
Beboro 3a Monynb 55 100
2. | OcHOBM TeIIOBHX po3pa-| 6 90 2,5 | 51 | 3axwucrt naboparopHoi podoTu Neb 3 5 0,5 4
XyHKIB TpU 3BapIOBaHHI. 3axuct nabopatopHoi podotu Ne7 3 5 6
Pospaxynku TETJIOBUX 3axucr 1abopaTopHOi podoTn Ne8 3 5 8
MPOIIECIB MPU 3BApIOBAHHI. [IpakTruHi 3aHATTS 5 10 9
OCHOBHI 3aKOHU TEPMOJIH- Kontposnbnaa podora Ne2 41 75 9
Hamiku. Kinetuka mporiecis
B TOMOTCHHHX Ta TeTepo-
TeHHHUX CHUCTEMaXx.
Bcporo 3a Mmonynb 55 100
3. | B3aemonis rasziB 3 merajgom | 7 162 45 | 96 | 3axuct maboparoproi poootu Ne9 3 5 1,0 3
npu 3BaproBaHHi. Kpucra- 3axuct naboparopHoi poboTr NelO 3 5 7
Ji3alisg MeTaixy 3BaploBalib- 3axuct nabopaTopHoi podotu Nel 1 3 3) 11
HOIT BaHHU. 3BaprOBaJbHI 3axuct nmaboparoproi podotu Nel2 3 5 15
[UTaK|. [X B3aEMOJis 3 Me- [IpakTuyuHi 3aHIATTS 5 10 14
TaJIOM 3BapIOBAIILHOT BAHHH KonTposapHa podoTa Ne3 38 70 15
Bcroro 3a Mmonynb 55 100
4 KypcoBa po6ora 7 36 1,0 19 55 100 1,0 14
378 10,5 | 206




CemectpoBuii rpadik mo auciuiutigi “Teopis mporeciB 3BaproBaHHS’

5 TpumecTp
Henins 1 2 3 4 5 6 7 8 9 >
Jlexuii (18 ronun) 2 2 2 2 2 2 2 2 2
JlaGopaTopHi po-
6otu (18 roaun) 2 2 2 2 2 2 2 2 2
KoHTposnbHi JIP5/
SAXOH JIP1 | JIP2 JIP3 JIP4 KP1
Kingekicte | min 3 3 3 3 3/40 | 55
OamniB max 5 5 5 5 5/75 | 100
No Mmoyns Monyisb 1, Baromicts 0,5
6 Tpumectp
Henins 1 2 3 4 5 6 7 8 9 >
Jlexii (27 romuH) 4 2 4 2 4 2 4 2 3
[IpakTuyni pobo- 2 5 5 2 1
tH (9 roaun)
JlaGopaTopHi po-
6ot (9 roaun) 2 2 2 2 .
KonTpomnbHi 1P6 p7 P8 I1p1/
3aX01 KP2
Kinmpkicts | min 3 3 3 5/41 55
OamniB max 5 5 5 10/75 | 100
No monyns Monynsb 2, Baromicts 0,5

Honarok 4



7 TpuMecTp

Henins 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Jlekmii (60 roaun) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Jlaboparopsi po- 5 5 2 2 9 5 9 1
6otu (15 romun) 5
[TpakTruni pobo- 2 2 9 9 9 9 9 1
T (15 roauH)
Konrposui JIPY JIP10 JIP11 mp2 | P12/
3ax01 KP3
Kinekicte | min 3 3 3 5 3/38 55
OaJtiB max 5 5 5 10 5/70 | 100
No monyns Monyns 1, Baromicts 1,0

[ToTOYHMI KOHTPOJIb CKIANA€THCS 3 JIBOX O0OOB’S3KOBUX KOHTPOJIBHUX TOUYOK 32 MEPIIUNA MOAYJb, I1'ITU 00OB’SI3KOBUX KOHTPOJIBHUX TOYOK 32
Opyruii MOIYJb 1 JIecATH O0OOB’SI3KOBUX KOHTPOJIBHHX TOUYOK 3a TPeTid MOAYib. MakcUMallbHa KUTBbKICTh OalliB mo koxxHoMmy 3 moayiniB — 100.
OO00B’s13K0B1 KOHTPOJIBHI TOUKH MOBUHHI OYTH 31aHi BCi 1 BIAMOBIAHO 3 TPUMECTPOBUM TpadikoM. 3aranbHUN PEUTHHT 32 Kypc BU3HAYAETHCA 32 POp-
Mmynoro: pl*0,5+p2*0,5, ne pl, p2 — GanbHUIT PEHUTHHT 110 KOXHOMY MO0 BiamoBiaHo (1-100 6aiiB);0,5; 0,5; 1,0- Baromicts KT.



OuinoBanud 3 gucuniiinu ""Teopist npouecis 3BapoBanus'

OUiHIOBaHHSA 3 JUCLUAIUIIHA

PeiiTuHroBalB cucteMi |3a HaIlOHAIb- Kpurtepii oriHIOBaHHS 3 TUCIUILIIHA
OILlIHKA ECTS HOIO IIKAJI00
90-100 A 5 (BiIMiIHHO) 3HaHHS NpeaIMeTy MIlHI 1 IITMO0KI, 1HOAI BUXOAATh 32 MEXi HaBYAJILHUX MPOTpaM, IiIPyYHHUKIB 1 Ha-

3apaxoBaHo -
CKJIa/IaHHS MO-
JyJIBHOTO KOH-
TPOJIIO

BYAIbHUX TMOCIOHUKIB Ta HOCATh HAYKOBHI 1 IHHOBAI[IHHUI XapakTep.

CTyaeHT BITbHO OPIEHTYETHCS 3 3HAHb OCHOB TEPMOJMHAMIKH, KIHETUKH TIPOLIECIB, 110 MOKJIUBI MpH
3BapIOBaHHi, OCHOB TEIUIONEpeiadl i po3paxyHKiB TerJIonepeaadi npu 3BaploBaHHI METAIOKOHCTPYKITIH
Ta X OXOJIO/PKEHHI, YMIHHS TBOPYO MIIXOIUTH 0 BUPIIICHHS 0araTOCTOPOHHIX 3a/Jad TEXHOJIOT1YHUX
MPOIIECiB 3BAPIOBAHHS Ta KOHCTPYIOBAHHS 3BapHUX BUPOOIB. [[JIsi OTpUMaHHS €KOJIOTIYHOTO TEXHOJIOT-
YHOT'O MPOIIECY Ta ONTUMAIBHOI 3BapHOI KOHCTPYKI(Ii HTOBUHEH BMITH JIOCHUTh TOYHO BU3HAYUTH 3aX0JU
NOTIEPE/DKEHHST yTBOPEHHs TpimuH B mBax 1 3TB, nmepenbdauntn yMOBU 3BaprOBaHHS, 3a SKHX IOMEpe-
JOKYETBHCSI YTBOPEHHS IOP B METaJll 3BapHUX IIBIB, HOHWKYETHCS POZUMHHICTh T'a31B Ta yTBOPEHHS HEMe-
TaJIEBUX BKJIIOUEHb. CTYZCHT OBUHEH BMITH BECTH PO3PAXYPHKH PEKUMIB 3BapIOBAHHS, IJIOMII IEPETH-
HY 3BapHUX IBiB, TeMiieparypHoro nois B 3TB Ta inme.

CTyIeHT NOBUHEH BUILHO BOJIOJITH 3HAHHSIMM 3.

- OCHOBHHX 3aKOHIB TE€PMOJUHAMIKY;

- KiHeTHKH mepediry (i3uKo-XiMiYHHX MpOIECiB; PIBHOBArM MUX MPOIECIB B TOMOTEHHUX Ta T'eTepo-
TeHUX CUCTEMaX;

- OCHOB TeIUIONepeayl, METO/IIB PIlIEHHS 3arajJbHOr0 JU(EpEeHLIHHOr0 PIBHAHHS TEIIONPOBIIHOC-
Ti;

- TOHATTSA TEPMIYHOTO LHKIY 3BaplOBaHHS. BH3HAYeHHS MaKCHMAaJbHOI TEMIIEpaTypud TEPMIYHOTO
LUKITY JUIsI OKPEMHUX CITOCOOIB 3BapIOBAaHHS;

- pO3paxyHKy MPOIYKTHBHOCTI PO3IUIABICHHS EJIEKTPOAY; PO3PaXyHKY IapameTpiB 30HH IpPOTLIaB-
JIEHHS; PO3paxyHKy e(eKTUBHOCTI IPOIUIABIECHHSI OCHOBHOTO METally;

- pO3paxyHKy HIBHIKOCTi OXOJIOJKCHHS TOYKH 3BAPHOTO 3’ €THAHHS;

- PpO3paxyHKY HIBHJIKOCTI 3BapIOBaHHS PiI3HUX BH/IIB IIIBIB.

- 3aXOJIiB MO MOMEPEHKEHHIO YTBOPEHHSI TapsYUX Ta XOJOIHUX TPIIHH,

- 3aX0/liB MO MOINEPEHKEHHIO TOPOYTBOPEHHS MPH 3BapIOBaHHI;

- MeToiB padiHyBaHHS METay 3BapHUX IIBIB;

- 3aXO0JliB MO 3MEHIIEHHIO 30HH TEPMIYHOTO BIUIMBY, 0COOJIMBO, 30HU MEPErpiBaHHS MeTaly Li€l 30-
HU;

- BMIiHHA NiA0UPaTH 3BapIOBajIbHI MaTepiaiy 3TiIHO 3 MaTepialaMu 3BapHOI KOHCTPYKIII.

CTyaeHT Jerko 1 caMOCTIHHO MEPEHOCUTh 3aCBOEH] 3HAHHS HAa HOB1 BHJIM JISUTBHOCTI B MEXKax 00pa-
Hoi podecii.




85-89 B 4 (mobpe) 3HaHHS MpeaMETy MilTHI 1 TIIMOO0KI, BUXOATh 3a MEKI HAaBYAJIbHUX MPOTpaM, MiAPYYHUKIB 1 HABUATIBHUX
NOCIOHMKIB Ta HOCATh HAYKOBHIA 1 IHHOBaIiiiHUNA XapakTep. CTyeHT Ha TOCTaTHHO BUCOKOMY piBHI Opi-
3apaxoBaHO - | €EHTYETHCS 3 3HAHb OCHOB TEPMOJMHAMIKH, KIHETUKH IPOLIECIB, IO MOKJIMBI NP 3BapIOBAHHI, OCHOB Te-
CKJIQJIaHHS MO- | IUTOTIepeaayi 1 po3paxyHKiB TEIUIONEepeadi Mpy 3BapIOBAHHI METATOKOHCTPYKINHN Ta iX OXOJO/KEHHI.
OyAbHOTO KOH- | [Ipy po3poO1ii TEXHOJIOrIUHOro MpoLeCcy Ta ONTUMAaIbHOI 3BAPHOI KOHCTPYKLi MOBUHEH BMITH JOCUTh
TPOJTO TOYHO BU3HAYHMTHU 3aXOJM IOMEPEHKEHHsI YyTBOpeHHs TpimuH B mBax i 3TB, nependauntu ymMoBHU 3Ba-
PIOBaHHS, 3a SIKUX MONEPEKYETbCS YTBOPEHHS I1OP B METall 3BapPHUX ILIBIB, IOHMKYETHCSI PO3YMHHICTD
ra3iB Ta YTBOPEHHS HEMETAJEBUX BKIIOUEHb. CTYACHT NMOBHHEH BMITH BECTH PO3PaXYpPHKH PEKUMIB
3BAapIOBaHHs, IJIOLIl NEpeTHHY 3BapHUX IIBIB, TemneparypHoro nois B 3TB rta inme. [loBuHeHn camo-
CTIMHO MEPEHOCHUTH 3aCBOEH] 3HAHHS HA HOBI BUJIM AISTBHOCTI B MeXax o0paHoi npodecii.
75-84 C 4 (moOpe) 3HaHHS MpeaMeTy TNMOOKI 1 MOBHI, Mepe0yBaloTh B MeXaX HaBYAJIBHUX MPOrpam, MiJPY4HUKIB, HaB-
YJanpbHUX MOCIOHUKIB. CTYIEHT CaMOCTIIfHO OPi€EHTYETHCA B 3HAHHSX 3 OCHOB TEPMOAMHAMIKU, KIHETUKU
3apaxoBaHo - | IPOIIECIB, 1110 MOXJIMBI IIPU 3BapIOBaHHI, OCHOB TEIUIONEpeaayl 1 po3paxyHKiB Terionepeaadi npu 3Ba-
CKJIaJlaHHsI MO- | PIOBaHHI METAJIOKOHCTPYKIIH Ta ix oxomnomkeHHi. [Ipu po3podiii TeXHOIOTIYHOTO MPOIecy Ta ONTHMA-
JyJBHOTO KOH- | JIbHOI 3BAPHOi KOHCTPYKIII TOBUHEH BMITH JJOCUTh TOYHO BU3HAUUTH 3aXO0JIU MONEPEKEHHS YTBOPEHHS
TPOJIIO KOHTPO- | TpimuH B mBax 1 3TB, nependaunTi yMOBH 3BaplOBaHHS, 32 SKUX MONEPEIKYETHCSI YTBOPEHHS TOP B
1O MeTaJl 3BapHUX IIBIB, HIOHMW)KYETHCS PO3UMHHICTh ra3iB Ta yTBOPEHHS HEMETaJIeBUX BKIIOUEHb. CTy/IEHT
MOBHHEH BMITH BECTH PO3PaXyPHKH PEKHUMIB 3BapIOBAHHS, IUIOIII IEPETUHY 3BApHUX IIBIB, TEMIIEpATy-
pHoro nousig B 3TB Ta iHIIe, 3HaX0AUTH 1 32 JOIIOMOTIOKO Iejarora ycyBaTu noMuiku. [loBuHeH camoc-
TIHHO IEPEHOCUTH 3aCBOEHI 3HAHHS HAa HOBI BUJM JISUTLHOCTI B MeaxX 00paHoi CHeIiabHOCTI.
65-74 D 3 (3a10BUIbHO) | 3HAHHS NpeAMETy nepeOyBaroTh B MEXax HaBYAJIbHHUX MPOrpam, MiJIpydHUKIB, HABYAJIbHUX MOCIOHMKIB.
CTyneHT OpieEHTYETHCS Y OLIBIIOCTI MUTAaHb 3 OCHOB TEPMOJIMHAMIKH, KIHETUKH MPOLECIB, 1[0 MOKIIUBI
3apaxoBaHo - | IIpH 3BapIOBaHHI, OCHOB TEIJIONEpeayl 1 po3paxyHKiB TeILIONepeaayl Npyu 3BapIOBaHHI METAJIOKOHCTPY-
CKJIQIaHHS MO- | KIiM Ta iX oxoyomxkeHH1. [Ipyu po3poOiii TEXHOIOTIYHOTO MpOoIecy NOBUHEH MepeadodaTu MOKIIMBI 3a-
JYyJTBHOTO KOH- | XOJM TMOTMEpeKeHHs1 YyTBOPEHHs TpiluH B mBax 1 3TB, yM0oBHU 3BaproBaHHs, 3a SIKUX HOINEPEIKY€ETHCS
TPOJIIO YTBOPEHHS MOp B METalll 3BapHUX LIBIB, MOHM)KYETbCS PO3YMHHICTD I'a31B T4 YTBOPEHHS HEMETAJIEBHX
BKJItOYeHb. CTyJIeHT, B OCHOBHOMY, ITPaBUILHO BUKOHYE PO3PAaXyPHKH PEXHUMIB 3BaplOBAaHHS, IJIONII T1e-
peTHHY 3BapHHUX WIBIB, TeMiieparypHoro nojs B 3TB Ta iHIe, 3HaX0AWTH 1 32 JIOMOMOTOKO Iejarora
yCyBaTH TOMMJIIKH.
55-64 E 3 (3an0BUIbHO) | 3HAHHS, 3aBYEHI 3 MiIPYYHUKA, BUCBITIIOIOTHCS 33 JOIMOMOTOK KOHCHEKTY. CTylIEeHT OpIEHTYETHCS B

3apaxoBaHo -
CKJIaJIJaHHSI MO-
JTyJIBHOTO KOH-
TPOJIIO

OCHOBHHX MUTAHHAX 3 OCHOB TEPMOAMHAMIKH, KIHETUKHU IMPOILECIB, 1110 MOXJIUBI NPH 3BaPIOBaHHI, OC-
HOB TeIUIonepenayl 1 po3paxyHKiB TeIjIonepeaayl npu 3BaploBaHHI METATIOKOHCTPYKIIHM Ta X 0X0J10-
JOKEHHI, 3/1aTHUI MEePEHOCUTH 3aCBOEHI 3HAHHS B MPAKTUKY 3a JOMOMOIOI0 BUKJajgada. A€ CTyIEHT
HE 3aBXIU BMi€ 0€3 JTONOMOIM BHKIIaJaua BUKOHYBATH PO3PAaXYPHKU PEXHMMIB 3BaprOBaHHS, IJIOLI
NEepeTHHY 3BapHUX HIBIB, TemneparypHoro nous B 3TB Ta inme.




54-30 FX 2 (ne3anoBuib- | CTyAeHT ciiabo BOJIO/II€ OCHOBAMH 3HaHb 3 TEOpIi MPOIIECIB 3BapIOBaHHS, HE 3HA€ OCHOBHHMX TEPMIHIB 1
HO) BU3HAYEHb, HE BMI€ MOSICHUTH €JIEMEHTAPHI MOHATTS, Y MPOLEC] CHIKYBaHHS BUKOPUCTOBYE XaOTUYHUIN
He 3apaxoBa- | i 6e3cuctemuuii HaOip dpa3, HAOIMKEHUX A0 CYT1 TUCHUILIIHMU, 1110 BUBYAETHCS, HE BUKOHAB PsJ MpaK-
HO 3 MOX- TUYHUX 1J1a00paTOpHUX POOIT.
JIUBICTIO TIO-
BTOPHOT'O CKJIa-
JTAHHS MOJTYJTh-
HOT'O KOHTPOJIIO

29-1 F 2 (He3anoBiib- | CTYAEHT HE 3aCBOIB €JIEMEHTapHUX OCHOB KypCy, 3HaHHS XaOTHYHI 1 OE3CHCTEMHI, 30BCIM HE BUKOHaHI

HO)

He 3apaxoBa-
HO 3
000B’I3KOBUM
MOBTOPHUM
KypcoM

NPaKTUYHI 1 1a00paTopHi pOOOTH.




