JNOHBACBKA JTEPXKABHA MAIIMHOBY IIBHA AKAJIEMIA

KA®DEJIPA OBPOBKH METAJIIB TUCKOM

a3Ba kadeapn)

«3ATBEPIKYHO»
Ilepimii mpopekTop, MPOPEKTOP
3 HAyKOBO-TI€JJaroriyHoi Ta Me-

TOIUYHOT pOOOTH
A.M.®Decenko

(rirmc) ifritianm, npisBuie)

«30» ceprHs 2012p.

POBOYA HABYAJIBHA ITPOI'PAMA JUCHHUILIJITHA

CIIEILUAJIBHI BUJI ObPOBKN METAJIIB THCKOM

(Ha3Ba qUCLIMIITIHM)

JIJis HanpsIMiB MIATOTOBKH (CTEIlialbHOCTEH):
6.050401 Metanypris (7, 8.05040104 -O6pobka MeTaniB TUCKOM”)

3a04He BiIiJIeHHSA

VYXBajleHO METOIUYHOIO [Iporpamy pekomeHnmoBaHo kKadenporo
KOMICi€r0 pakyIbTeTy O6poOka MeTalliB TUCKOM
[IpoueciB Ti MaUH 06POOKH TUCKOM (Hasa Kadenpn)
(Hasea Qakynbrery) ITpotokon Ne 13Bix 08.05.2012
[Tporokon Ne 108ix 06.06.2012 (mpotokon Ne, nata)
I'onnosa MeToaMYHOT KOMIcCIT 3aBinyBau kadeapu
B.1. IITmak I.C. AnieB
(migmuc) (Hiuiamu, mpizBuine) (innmc) {(niuianm, npizBuie)

Kpamaropcrk, 2012



I. BAT'AJIBHI BIAOMOCTHA

«CrerriayibHi Buau 00pooku MetaiiB Tuckom» (Creruaun OMT) € nucumr-
JIIHOIO TEXHOJIOTIYHOTO MPOodito, MPUCBSIUYSHO HOBUM pecypco30epiralounm Te-
XHOJIOTiSIM (DOPMOYTBOPEHHS. 3aBASKUA I[IbOMY BOHA PO3IIMPIOE 3HAHHS U yMiHHS
¢daxiBIiB MeTanypriiHoro HanpsMmky 3i crnemianbHocti 7.05040104 Jluciumniina
JIOTIYHO B3a€EMO3aJIeXKHa 31 CIelialbHUMU KypCaMM TEXHOJIOTIYHOIO HAaIpPsSMKY,
110 BuB4aroThes B crerianbHocTi 7.05040104 "Texuosnoris KkyBaHHs , " TexHoJ0-
ris rapsdoro 00'€MHOro IITaMmIyBaHHS , 'TeXHOJOTisl JIUCTOBOTO XOJOJHOTO
mTamMnyBaHHS , "TeXHOJIOTIS X0JOJHOTO 00'€eMHOTO MmTamMmyBaHHs . Jlucimrmiina
BUKOPHUCTOBY€ETbCSA NMPU BUKOHYBaHHI KYpCOBHX IMPOEKTIB 3 00'€éMHOTO IITaMITy-
BaHHSI Ta TUTIJIOMHOMY TIPOEKTYBaHHi.

TeopernuHorO 6a3010 JAHOTO KypCy € HACTYITHI 3arajlbHO TeXHIYHI TUCITU-
TUTIHU. TEXHOJIOTisST METanoo0poOKH, MpuiiagHa MeXaHika, TepMooOpoOKa i MeTa-
J03HaBCTBO, Teopisst OMT, TexHonoris 1 Teopis mpoieciB KyBaHHS Ta IITaMITyBaH-
HSL.

Memoro euxknadannusa oucuuniainu «Cneusugu OMT» € o3HalioMIeHHS 1H-
KeHepa-MeTalypra 3 HaOUIbIl CydacHUMHU pO3poOKaMH B rajiysi Teopii 1 TexXHO-
Jlorii, o 3a0e3MneuyoTh BUTOTOBJIEHHS MOKOBOK 3 MiHIMaJIbHOIO €HEPTrOEMHICTIO,
TPYAOMICTKICTIO 3 YpaxyBaHHSIM €KOJIOT1YHOI Oe3MeKH 1 BUMOT JI0 SIKOCTi TOTOBOL
MPOYKIIT a TAaKOX MepCleKTUBaMU PO3BUTKY 11b0r0 HanpsiMky OMT, a takox me-
pCIieKTUBaMU PO3BUTKY HampsiMkiB OMT.

BignosinHo 1m0 KBamidikaliiHOI XapaKTepUCTUKU, Y Pe3yJIbTaTi BUBUYCHHS
TUCITUTUTIHU CTYJICHT TIOBUHEH 3HAMMU.

mepeBaru MmpoIeciB TOYHOTO JAeOopMyBaHHS; MUISIXW MPAKTUYHOI peaizaiii
nepeBar 1 MOXIUBOCTel cydacHux mporieciB OMT; ocHOBHI TeHeHIIii i HampsM-
KIB PO3BUTKY HayKH 1 TeXHIKM B o0sacti OMT; cyyacHHX TEXHOJIOTTYHUX METO/IB
1 polLieciB oiepXaHHs i 00pOOKH MeTalleBUX MaTepiajiB, TEXIPOLECH OAepKaHHS
XOJIOMHUM JIe(hOpMYyBaHHSIM THIOBHUX JeTallell; HOBI METOIU TIACTUYHOTO nedop-
MyBaHHS; HOBI 1 cienianbHi Metoau XOILL. Tennenuii po3BUTKYy Hayku B o0nacTi
00pOoOKM MeTajiB TUCKOM, HOBUX JOCSITHEHB 1 Cy4YacHUX TEXHOJOTTYHUX IPOILIECiB;
palioHaTbHUX PEXUMIB HArpiBaHHs 1 KyBaHHS BEJIMKUX MOKOBOK; Cy4acHHX CIIO-
c001B MpecyBaHHS YOPHUX 1 KOJLOPOBUX METaJIiB; METO/IIB IIPECyBaHHS TYTOILIAB-
KHX 1 M'KUX CIUIaBiB Ta MOPOIIKOBUX MaTepialliB; BACOKO €HEPreTUYHUX IMITYJIb-
CHUX METO/IIB LITaMITyBaHHS; IOKAJbHUX Ta OCOOJIUBUX METO/1IB OOPOOKHU THUCKOM.

CTyneHT TOBUHEH 8Mimu.

CaMOCTIHHO BeCTH iH(pOpMaLiHHUN MOIIYK 1 MPaIfOBaTH 3 MATEHTHOIO 1 TeX-
HIYHOIO JIITepaTypor0; CaMOCTIHHO MpUAMaTH HaWOINbII palioHANbHI 1HXEHEepHI
pillIeHHsI PU MPOEKTyBaHHI TEXHOJOTIYHUX MPOLECiB; MPOBOIUTH aHaNi3 TEXHO-
JOTIYHMX BapiaHTIB BUTOTOBJIEHHsS TMOKOBOK 1 BHOpaTH HaWOIbII palioHAIbHUN
MeToJ] OOpOOKHM THCKOM, BHKOPHCTOBYBAaTH pPe3yibTaTH CyYaCHUX HAyKOBUX PO3-
poOoOK 1 TeXHIYHOI iH(opMaIlil MpU MPOEKTyBaHHI HOBUX IPOLECiB; BUOpaTH pe-
KUMU JeopMarlii 1 BIAMOBIIHE YCTATKYBaHHS MJisi BUTOTOBJICHHS PI3HMX BHUJIIB
MOKOBOK; BU3HAYaTH YMOBH 1 JOLIJIBHICTh 3aCTOCYBaHHS rapsvoi, XOJOAHOI 1 Ha-
niBrapsidoi aedopmariii.



CtTyneHT MOBUHHUYN NPUI0ATH HABGUUKIU.

PO3pOOKH i BIIPOBAKyBaHHS HOBUX Ta YIAOCKOHAJIEHHS ICHYFOUMX TE€XHOJIO-
TiYHI TTpoIIeCiB.

KOPUCTYBaHHS JOBIIHUKAMH, MEPiOAMYHOI JITEPaTyporo, CTaHaapTaMH, Ka-
TaJoraMu 1 MaTeHTHUM (OHIOM,; JIsl KOMIUIEKCHOI OLIHKY ICHYFOUUX TEXHOJIOTIH 1
CaMOCTIHHOTO TE€XHOJIOTIYHOTO MPOSKTYBAHHS.

Jy1st BUpIIIIEeHHS ITOCTaBJIECHUX 3aBJIaHb PEKOMEHIY€EThCS HACTYITHUN PO3IIO-
T HABYAJIBHOTO Yacy '

II. PO3NOALJ HABYAJIBHOI'O YACY

Po3nmoais 3a TppMecTpaMu Ta BUIAMH 3aHAThH
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1. META 1 3ABJAHHS AWM COUTIJITHA

ITepenik OCHOBHUX MUTaHb 3 AUCHUIUIIHK JTaHWH 3 PO3IOIiJIOM Ha 5 po3i-
JiB, SKi BIJANOBIAAIOTH 3MICTOBHUM MOMYJSIM OCBITHBO-TIPOGECiiiHOT MporpaMu
crierjaiicra.

IV. TEMATUYHUH IJIAH

V.1. PO3ITOALT HABYAJIBHOT'O YACY 3A TEMAMM
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MO]VIIb Nel
1. O6pobxa meTasiB THCKOM
2. BwusnaveHHs Ta Kiacudikaris mpo-
IIeCiB TPOKATKH
3. Bomouinus
4. IlpecyBanHs 108 24 - - 4 80
5. BHTOTOBIEHHSI 3arOTOBOK 1 JleTasei
3 MIOPOIITKOBUX MaTepiajiB
6. XomnoaHa TopieBa po3KOUyBaHHS
Jeraneu




7. Haxatka 3y6uacTux npodinis

8. Po3kouyBaHHS KiJIBIIEBHX 3ar0TO-
BOK

9. EnexTporiJipaBaidHUAM IITaMILy-
Bauus (EI'LI)

10. [IITamIryBaHHS TIOKOBOK 3 PiKOTO
MeTany

11. TexHOJIOTIS €KCTPY3ii.

12.1'BuHTOBA EKCTPY3is - mpoIlec Ha-
KONTH4YeHHS JtehopMartii

Bceworo: 108 24 - - 4 80

IV.2. JEKIUIL

TEMA 1. O6po6ka meTaJliB THCKOM

ITnan. Tlpenmet aucturiinu. Ponb 1 Mmiclie HOBUX TEXHOJIOTiH Aedopmy-
BaHHSI B PO3BUTKY CYCIILIbCTBA, HAMPSMKH PO3BUTKY TEXHOJIOTH (OpMOYTBOpPEH-
Hs B cydyacHMX yMoBaX, Kmacudikariist i icTopiss po3BUTKY pecypco3bepiraroumx
npotieciB OMT. BHecok BITUM3HSIHUX BUCHUX Y PO3BUTOK TexHonorii OMT.

Jlitepatypa — [1 - 6]

TEMA 2. BuznaueHHs Ta kJjacudikanisi npoueciB NpoKaTKH

IThan. BusnauenHs npoiecy npokatku. Kiacudikaris mporeciB mpoKaTKy.
OcHoBHi 3aga4i Teopii mpokatku. Ocepenok aedopmariii Ta Horo reoMeTprudHi Xa-
pakTepucTuku (OCHOBHI TEpMiHU Ta BHU3Ha4YeHHs). [loka3HWKHM BenuduHU nedop-
Martlii (koedimienta nedopmartii). @opmysu 111 po3paxyHKy KyTiB 3axXBaTy Ta JI0-
BXUHU ocepenky aedopmarii. [lozakontaktHa aedopmariiss. CrumonuryBaHHs Ba-
KiB. BU3HaueHHS 110111 KOHTAKTHOI ITOBEPXHI.

Jlitepatypa —[1 - 7,19

TEMA 3. Boio4inus

ITnan. CyTHICTD MPOLIECIB BOJOYIHHS CYLIBHUX Ta MOPOKHUCTUX MPOGLIIB.
BuxinHi 3aroToBKM 1 roTOBa TIPOIYKIIiS. XapakTepucTuka oonanHanHs. Buau Bupo-
61B. CxeMH BOJIOYIHHSL.

Jlitepatypa —[1 — g

TEMA 4. llpecyBanus

ITnan. TlpecyBanns ctaini i crmaBiB. TexHiuHI 0cOOIMBOCTI ¥ IHCTPYMEHT
[IpecyBaHHsI TYroruiaBKMX MeTalliB 1 cIuiaBiB [IpecyBaHHS JIETKMX 1 KOJBOPOBHUX
cruiaBiB [IpoekTyBaHHS TEXHOIOTIYHOTO TMpoliecy. AHali3 BapiaHTiB MpecyBaHHS.
[IpoGnemu exkoHoMii MeTamiB 1 pecypciB. TumoBi KOHCTpyKIii mpec dhopm mis
IPSIMOTO 1 3BOPOTHOTO TMPEeCyBaHHSA. 3aCTOCYBaHHS 1 KOHCTPYKLII MaTpHUIlp Ipu
npecyBaHHi Tpyo.

Jlitreparypa —[1 — 6,8




TEMA 5. BurotoBjileHHsi 3aroToBOK i /jerajiedi 3 MNOpPOMIKOBHX
MartepiaJjiB

ITnan. Knacuodikarisi mpoieciB i 0COOMMBOCTI KOHCTPYKIIHA oOnagHaHHS i
npec-popM. 3abe3nedeHHs piBHOI MiITHOCTI BUpOOiB. [Ipoliecu npecyBaHHS cKia-
nHuX neraneil. ['apsde 13octatnuHe npecyBaHHs. CIliKaHHS MeTajleBUX MOPOLIKIB.

Jliteparypa — [1 — 6,9,11,16]

TEMA 6. XoJioaHa TOpueBa PO3KOYYBaHHS JAeTaJei

Ilnhan.. TexHONOrIYHI cXeMHU TOPLEBOI po3kouyyBaHHs. OOKaTyBaHHS TpPYO-
YacTUX 3aroToBOK. Jlerasi, BUTOTOBIEHI TOPIEBOI PO3KOUYBaHHIM. XOJIOJIHE MO-
B3/I0OBHE PO3KOUYBaHHSI.

Jlitepatypa — [1 — 6,10,14,17]

TEMA /. HakaTtka 3y64acTux npodiiis

ITnan. HakaTtka KoJlic 1 IIeCTipeHb, CXeMH 1 MOXKJIMBOCTI. Po3kouyBaHHS Ki-
jens. [lomepeuHo-kKIMHOBA TIPOKAaTKa BaJIKOBO-CETMEHTHUM, BaJKOBHM 1 KIIWHO-
BUM 1HCTPYMEHTOM. TeXHOJIOTIYHI peXKUMU 1 cxeMi, BUAN OpaKy.

Jlitepatypa — [1 — 6,10,14,17]

TEMA 8. Po3kouyBaHHSI KiJIbIIEBHX 3arOTOBOK

Ilhan. Cxemu po3kouyBaHHs. PopMH nepepiziB KiIbLEBUX 3aroToBoK. Cra-
nii mpouecy. Ob6namHaHHs I pO3KOUYBaHHS KiIbIIEBUX 3arO0TOBOK. TeXHOIOTIUHI
OCHOBH PO3KOYYBaHHS KUIbLIEBUX 3arO0TOBOK. TepMOMeXaHIuHi 3MILIHEHHSI K1JIbLie-
BUX 3arOTOBOK

Jlitepatypa — [1 — 6,10,14,17]

TEMA 9. EnexrporigpaBiaiunum mramnyBanus (EI'L)

ITnhan. BubyxoBe mrtammyBaHHs. EnekTporigpapiiyde mraMmyBaHHs, 0c00-
JMBOCTI AedopMaliii eleKTpOoIMITYIbCHUM po3psaoM. ObnagHaHHs, MOXKIUBOCTI Ta
obmexxennst. Jledopmaris mim Ji€r0 IMITyJThCHOTO MAar”iTHOTO TOJIsSl, MarHiTHO-
IMITYJIBCHUM PO3PSIOM Ta MarHiTHUM 1osieM. OOnagHaHHS Ta IHCTPYMEHT.

Jliteparypa — [1 — 6,10,14]

TEMA 10. lITaMmnyBaHHSI TOKOBOK 3 PiAKOro MeTaJy

Ilhan. Pinynae mrammyBanHg CyTHICTh MpoLECy IITaMIlyBaHHS METaliB 3
pinkoi crani. TexHonoriyHi mapameTpu IITaMilyBaHHS 3 piauH. OcHallleHHsS ¢
yCTaTKyBaHHS ISl IITaMIIyBaHHSI 3 PIAKUX CIUIaBiB. PO3nuBHI Ta n03yroyi mpu-
CTpOI IITaMIyBaHHS 3 PiAKUX cIijiaBiB. [Ipoliecu JUTTS mig TUCKOM. AHai3 MOX-
JMBOCTEH TIpoliecy Ta 0OMeXeHb, NeeKTiB JeTajeit 1 MeTOIiB X yCyHeHHS.

Jliteparypa — [1 — 6,12]

TEMA 11. TexHoJorisi eKcTpy3is

IThan. T'igpoMexaHidyHa Ta TiApOCTaTHYHA €KCTPY3isl, MOXKJIMBOCTI Ta oOMe-
*eHHs. MeTtoj ekcTpy3ii momimepis. JloknagHilie mpo TUIH 1 MPUCTPOT eKCTpyAe-
piB. [ToBeninka nomimepy npu exkctpy3ii. OCHOBHI MapaMeTpH MPoLEecy eKCTPy3ii.

Jlitepatypa — [1 — 6,9,10,14]



TEMA 12. 'BuHTOBA €KCTPY3ifl - Mpouec HaKonu4YeHHs aedopmanii

IThan. ®i3uuHe MonetOBaHHS TBUHTOBOI €KCTPy3ii. YCTAHOBKM JJisi TBHH-
TOBO1 eKcTpy3ii. CHUJI0BI mapamMeTpu TBUHTOBOI eKcTpy3ii. JledekTn 3aroroBok mic-
JIsSl TBUHTOBOI €KCTPY3ii.

Jlitepatypa — [13]

V.3. IH/INBIAYAJIbHI 3ABAAHHSA

CTyneHT BUKOHY€E JOMAIIIHE 3aBAaHHs y BUTIIsLAL pedepaTy "Metoau o6po-
OKU MeTaJliB TUCKOM JieTajiell 3 3aBJaHHsI 10 KypCOBOI'O IIPOEKTYy CTyAeHTa' .

OCHOBHOIO MeTOI0 pPOOOTH € MpaKTUYHE BUKOPUCTAHHS 1 NOTIMOJIEHHS
OTPUMaHUX TEOPETUYHUX 3HAHb, MPUI0aHHS HAaBUYOK CaMOCTIHHOI pO3pOOKHU TeX-
HOJIOT11 BUTOTOBJIEHHS IETAJII.

VY mporeci MONIyKYy CTYJIEHT MOBUHHUN MPUAOATH HABHUYKH CAaMOCTIHHOI
TBOPYOi POOOTH, YMIHHSI KOPUCTATUCS TEXHIYHOIO 1 MATEHTHOIO JIITepaTyporo.

CrTyaeHT NOBUHHUU po3pOoOUTH BaplaHTH TE€XHOJOTIYHOrO Mpolecy 1 BUOpa-
TH pallioHaJbHUH 1 epeKTUBHUI BapiaHT, y AKOMY 3HAWILIN BiJOOpa’keHHs HOBI
nporpecuBH1 cnocoou OM/I, nocsrHeHHsI HayKH 1 IepeioBOi MPAKTUKH, ITaMIIO-
BOTO OCHAIIICHHSI i OPOPMIICHHS CKJIaJalIbHUX 1 pOOOUHX KPECIeHb.

IV.4. KOHTPOJIbHI POBOTH

OcHOBHI 111711 1 MeTa MPOBEJICHHS] KOHTPOJIBHUX POOIT 11e 3a0e3MeUueHHs py-
TMIYHOTO 3aCBO€HHSI HABYAILHOTO MaTepiaiy CTyJeHTaMH Ta OI[iHKa piBHS 3aCBO-
€HHS MaTepialy JaHoro Kypcy. PexkoMeHIyeTbes 11e BUKOHATH 3a JOIIOMOTO0 YO-
TUPBHOX MUCHMOBHX poOiT. [IpoBeneHHs: KOHTPOIBHUX poOIT 3 po3ainiB 31 4 peko-
MEHJIy€ThCSI TIPOBECTH CyMICHO. TemaTuka KOHTPOJIBHMX POOIT CKIIAJA€ThCS BiJ
NUTaHb JIEKIIHHOTO MaTepiaxy Ta MPaKTUIHUX 3aHATh. KOHTpOIb BUBUEHHS MaTe-
pialy 1aHOTO KypCy BHKOHYETHCS 32 JOIIOMOTOIO MHCHbMOBHUX POOOT, MUTaHHS JO
SKUX HaBEJIEHO y MOJaTKy A.

V. METOAUYHI BKA3IBKH

IIpu ckiamanHi po6oUOi HABYAIBHOI MPOTpaMu JJisl AeHHOT (OpMHU HaBUYaH-
HS PEKOMEHIYEThCS OlIBIIY yBary 30CepeUTH Ha BUKJIAJaHHI HOBITHIX HAyKOEM-
HUX 1 IEPCIIEKTUBHUX METO/IIB IIACTUIHOTO eopMyBaHHS.

MeTonvka BUBUEHHS 1 KOHTPOJIIO TUCIUILIIHA 0a3yeThCs HAa PEeUTHHTOBOT
CUCTeMI BIPOBAKEHOI B akaneMii. [l 3a0e3nedeHHss HAOYHOCTI HaBYAIbHUX 3a-
HSTh Ha JIEKIISIX PEKOMEHIye€ThCs BUKOPHUCTaHHS Tpado- 1 BiIeo MPOEeKTOpiB, Bi-
€0(]JIbMIB 3 IEMOHCTpALi €0 AMHAMIYHUX SBHII MIPOLECIB Ae(POPMYBaHHS.
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JonaTok A

KOHTPOJIbHI ITMTAHHA
1. Ha yomy 3acHoBaHuU# mpoliec 00poOKU MeTaliB THCKOM?
2. TlepeniunTl 1 JaTH KOPOTKY XapaKTePUCTUKY OCHOBHHM BHIaM OOpOOKHU
MeTajiB THUCKOM?
3. Slka ¢i3uyHa CyTHICTh €EeKTPOCPO3IMHUX METO/IIB 0OpOOKH MaTepialiB
4. S5Ixi pi3HOBHAM MPOKATKH 1CHYIOTh?
5. Slxa obnacTh 3aCTOCYBaHHS MOMEPEYHO-TBUHTOBOI MMPOKATKHU ?
6. M1y 9oro BUKOPUCTOBYIOThCS 6araToBaKOBI KIIiTi IPU MPOKATLIi?
7. o Take BojoKa i sKi 11 XapakTepHi 30HU?
8. Yomy 3BOpOTHUI METOJI TipecyBaHHS OLTBII €KOHOMIYHUN, YUM MPSIMOi ?
9. o Take copToBuUii MpoOKaT?

10IIpecyBanns craii i criiaBiB. TexHIYHI 0COOIUBOCTI M IHCTPYMEHT?

11IlpecyBaHHsl TyrormiaBKuX MeTamiB 1 cruiaBiB [IpecyBaHHS Jerkux i KOJbo-
POBHUX CILJIaBiB?

12 ITpoekTyBaHHS TEXHOJIOTIYHOTO TPOIECy MpecyBaHHs. AHali3 BapiaHTIB
npecyBaHHs ?

13.TumnoBi KOHCTPYKIIii pechopM IJIsI MPSIMOTO 1 3BOPOTHOTO NMPECyBaHHS ?

14 3actocyBaHHS 1 KOHCTPYKIIIT MaTpullb P MpecyBaHHI TPyO?

15 Piguane mrammyBanHs CyTHICTh Mpolecy IITaMITyBaHHS MeTalliB 3 PiAKOi
ctaii. TexHonoriuHi mapaMeTpu MTaMITyBaHHS 3 PiAUH?

16 HakaTka Koutic 1 mecTipeHb, CXeMHU 1 MOXJIUBOCTI?

17 Po3kouyBaHHS Kijielpb?

18 Ilonepeuno-kiIMHOBA MPOKAaTKa BAJIKOBO-CETMEHTHUM, BaJKOBHM 1 KIHWHO-
BUM IHCTpYMEHTOM. TeXHOIOTIuHI pexXuMH 1 cxemi, BUau Opaky?

19 Xonoane Topuese po3kouyBaHHs. OOKaTyBaHHS TPyOUaCTHX 3arOTOBOK?

20.CxeMu poTaIiiiHOl BUTSDKKHU. X0JIOJIHE TTOB30BXKHE PO3KOUYBaHHS ?

21 I'inpomexaHiyHa Ta TiApOCTaTHYHA €KCTPY3isl, MOKIIUBOCTI Ta OOMEKESHHS ?

22 IlltammyBaHHS 3 TPOTUTUCKOM 1 YMOBH MOT'O 3aCTOCYBaHHS ?

233ruHaHHs 3 pO3TATYBAHHSIM, 3UTOBOYHI 1 TpoQie3rnHalbHI oneparii?

24 EnexTporipaBiiuyHe ITaMITyBaHHs ?

25 Jledopmartis  mig  Ai€r0  IMIYJBCHOTO MArHITHOTO TIOJs, MAarHiTHO-
IMITyJTbCHUM PO3PSAOM Ta MarHiTHUM mojieM. O0nagHaHHS Ta IHCTPYMEHT?

26 Knacudikarist mpoiieciB MOPOIIKOBOTO MPECYBaHHS 1 0COOIUBOCTI KOHCTPY-
K1l oO6nagHaHHA 1 mpec-hopM. 3a0e3neyeHHs piBHOT MIITHOCTI BUPOOiB?

27 Ilpouecu mpecyBaHHS MJIacTMAcC Ta KepaMiki. TeXHONoTi4HI MOKIHMBOCTI?

28.Cxema Mo310BKHBO-TIEPIOANYHOT POKATKU ?

29.Cxemu nomnepevyHO-KINHOBUH, MOMEPEYHO-TBUHTOBOI TPOKATKH ?

30.0OcHOBHI 1eeKTH TPOKATKHU JUCTa 1 COPTOBOT'O MPOKaTy?

31 Homenkiarypa aetaneit paaiaibHOI pO3KOUYBaHHS ?

32 Illtamnu ipy BUPOOHMIITBI TOKOBOK 3 PIJIKOTO MeTay?

33.TexHONOTI4HI CXeMU TOPIIEBOT PO3KOUYBaHHS?

34 TexHONOTIYHI CXeMHU HaKaTKu 3yOuacTux npodiiip?

35 I'BUHTOBOT eKCTPY3ii - Mpoliec HaKOMUYeHHS ieopmariii?



