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AHOTALLISI

Ilporpama cxnaneno BinnosinHo 1o Bumor MinicTepcTBa OCBiTH i Hayku Y-
painu, 3akoHy Ykpainu Bin 06 BepecHs 2014 p. «[1po Buuly ocBiTy» Ta Honatoky
zi0 TpaBun npuiiomy 1o HauionansHoro TexniuHoro yHisepcutety Yipainu «Kn-

IBCBKHI MONITeXHIYHMH IHCTUTYT iMeni Iropst Cikopcbkoro» y 2023 poui ans 3g0-

OyTTs cTynens noktopa ¢hinocodii (hitps:/aspirantura.kpi.ua/?page 1d=172).

Mertoro BeTynHux BunpoOyBaHb 3i cheuianbHocTi 136 Mertanypris Ha
HaBYaHHA sl 3100y TTs CTyneHs nokTopa disocodii € 3scyBaHHs PiBHA CHCTEMa-
TH3aLlil Ta y3arajlbHeHHs DIBHS TEOPETUYHMX 3HAHB Ta NPAKTHYHUX HABUKIB CAMO-
CTIAHOI pOGOTH 1151 PO3B’A3aHHS KOHKPETHHUX 3aBAaHb y ranysi 3HaHb MEXaHiYHOL
iHXeHepii.

®axiBelb 3 MeTanyprii NoBUHeH GyTH MiArOTOBAEHUM ANs OpraHizaLiiHof,
HayKOBOI, KOHCTPYKTOPChKOI Ta TeXHoi0riuHoi po6oTH B ramysi ta BUKOHYBaTH
npodeciiiny poboTy 3rinHo HauionaisHoro knacudixaTtopy Ykpaiiiu «Knacudixka-
Top npodecii»  JK 003:2010, Hakas JlepcnoxuBCTaHAApTY Ykpainu
28.07.2010 Ne 327: monoawnit HayKoBuii cniBpobiTHUK (FipHULTBO, MeTaypris),
HAYKOBHUi1 CIBPOGITHUK (MiPHULTBO, MeTaNyprisi), MONOALIME HAYKOBHI CHiBpoGi-
THUK (rajly3b iHXeHEepHOi CrpaBu), HayKOBHH CHiBPOBITHHK (ranysb IH)XEeHEepHOT
CMpaBH), HAYKOBHH CMiBPOGITHUK KOHCYNLTAHT (raily3b iHKeHepHO] CrpaBH), iHXKe-
Hep-10CIiIHUK.

[Tix wac niarotosky 10 BUNpoBGyBaHHs HEOOXiAHO 3BEPHYTH yBary Ha Te, IO
BCTYMHHUK MTOBUHEH:

3Hamu:

— OcHoBHI (i3n4ni Ta XiMiuHI 3aK0HH, 6a30Bi PO3AINM BUILOT MATEMATHKH,
IX TeXHI4He 3aCTOCYBaHHs, XapaKTePUCTUKY KOHCTPYKLIHHUX Ta QyHKLIOHATBHIX
marepianiB MallHHOOYAyBaHHS;

- OcHoBu MeTanypril YOpHHX MeTalliB, NPOUECH CreLialbHOT MeTajyp-

rii, o6nagHaHHsI Ta TEXHOJIOTis PO3NUBKH CTalli B 3MBKH;
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— OcHOBM MeTanypril YOpHUX MeTaiB, MPOLECH CeLialbHOI MeTanyp-
ril, 06JIaAHaHHS Ta TEXHOJIOTIS PO3AMBKH CTalli B 3/UBKH;

- TeopeTtnHi OCHOBHM MBAPHOTO BUPOGHHLTBA JIUTBA B MiluaHi hopmu,
TeXHOJIOTI0 CreUianbHUX CnocobiB IUTTS, NTUTBO 3 YaBYHY, CTa, KOJILOPOBUX Me-
TaJliB, yCTaTKyBaHHsl TIMBAPHUX LieXiB, aBTOMaTH3aLis JIB.

- OcHoBH NOPOWIKOBOT MeTayprii, OCHOBHI METOAY OTPHUMAHHS MTOPOLL-
KiB MeTalliB, CMNIaBiB, CMIONYK Ta BOJIOKOH i ByciB. DOpMyBaHHs BUPOGIB 3 nopoiu-
KiB. 3aKOHOMIPHOCTI ylLiNbHEHHs NOPOLWKOBUX Tii. CriiKaHHS MOPOLIKOBHX BUpO-
6iB. Pi31KO-XiMiUHi OCHOBH Ta TEXHO.10Tisl HAHECEHHS! TOKPUTTIB 3 MOPOLLKIB.

emimu:

- OuiHIOBaTH BNJIMB METOAY OTPMMaHHs MaTepiany/BupoOy Ha Horo Bia-
CTHBOCTI, IOBFOBi4HICTh, COBIBAPTICTS.

— OGupaTy Ta 3aCTOCOBYBAaTH METOAM BUTOTOBJEHHS Ta METOLM AOCII-
JKEHHsI CTPYKTYPH Ta ()i3UKO-XIMiYHHMX, MeXaHIYHUX eKCIUTyaTaliliHUX BIaCTHBO-
CTel MaTepiasis/BUPOOiB.

OpraHisauis BCTynHoro BUNpoGyBaHHs 31iiCHIOETbCS BianosinHo no Jona-
Toxy 1o Ilpasun npuitomy no Hauionanbsoro TexHiuHoro yHisepcutety Ykpaitu
«KuiBCbKkMH noniTexHiunu# iHCTUTYT iMeni Irops Cikopebkoro» y 2022 poui s
3100y TTs CTyneHs aoktopa dinocodii (https:/aspirantura.kpi.ua/?page id=172).

Berynuu# icnut nposoanTes yBUIIIAAi TecTyBaHHs 50 MUTaHb HA MIATGOPMI

https://www.classtime.com — 90 xB.




PO3A11 1. JUBAPHE BUPOBHUIITBO

3aranbHa XapaKTepHCTHKA JTHBAPHOI0 BHPOOHHUTBA

JluBapHe BUpOOHHULTBO SIK HayKa [PO BIAaCTUBOCTI JIMBAPHUX CIIaBiB Ta Teo-
pii GopMyBaHHS BHIIMBKIB.

IcTopist po3BUTKY JIMBAPHOTO BHPOOHHMLTBA, BHECOK BITYH3HAHHMX YUEHHX.
ITepeBary JMBApHOro BUPOOHUUTBA Nepel iHWUMHU cnocobamu HOpMOYTBOPEHHS
3arOTOBOK JeTalleld MallliH.

CyuacHuii cTaH Ta OCHOBHI TeH/1eHUIT pO3BUTKY JIMBaPHOI0 BUPOOHHUIITBA.

1.1 Teoperu4ni oclHOBH JHBAPHOTo BHPOOHHUTBA

BiiacTHBOCTI piIKMX MeTalliB: TeMIepaTypa Ta TENJIOTa MJIaB/ieHHs, TemInepa-
Typa Ta TeIJioTa BUIIPOMiHIOBaHHS, TyCTHHA Ta MUTOMUHA 06’eM. [loBepxHeBHit Ha-
TAT Ta foro BIUIMB Ha (GOpMyBaHHs MOBEPXHi BUNKBKa. EnexTpuyni Ta Tenosi Bna-
CTHBOCTI. BHnapoByBaHHs MeTalliB iA Yac MaBieHHs.

Bsaemonis po3smnnasis 3 razamu. KiHeTHka npouecy, BIUIMB TUCKY Ta TeMIle-
paTypu. B3aemogist piakux mMeTaliB 3 BOAHEM, KHCHEM Ta a30TOM. BB rasis Ha
BJIACTHUBOCTI BUJIMBKIB. MeTOAM BU3HAUEHHs BMICTY ra3iB y PIAKHX Ta TBEPAUX Me-
Tanax i crrocobu merasattii.

[inpaBniuni npouecH, BUTIKaHHS PilIKOrO METally 3 KOBLUA Ta HOro pyX KaHa-
NlaMH Ta OPOXXHUHOIO JTIUBapHOT hopmu. PinkoTekydicTb MeTaliB. 3aTpUMaHHs He-
MeTasieBUX 4yacTo4oK. OXO0omKeHHs MeTaly Ml Yac 3alMBaHHA.

Kpucranizauiiini npouecu. [lepeaxpucrtanizalifHui cTan MeTtanis Ta crja-
BiB. TepMonrHaMivHa Teopisi KpycTanizallii. 'oMOreHHe Ta reTeporeHHe YTBOPEHHS
3apozKiB KpucTanizauii. ILIBUAKICT YTBOPEHHS 3apOAKiB Ta WIBMAKICTB 1X PyXY.
ITocninoBHa Ta 06’eMHa KpucTanizauil. JlenaputHa Ta 30HanbHa JikBauii. Hemera-
NiYHi BKpamyeHHs y BUMMBKaxX. MeTOaH pery ioBaHHs KpUCTali3alifHUX NpoLeciB.
MonuoikyBanHs criaBiB. Biius pi3Hux $i3H4HNX SBULI HA MPOLECH KpHCTai3a-
L.

TeepainHsa BunMBKiB. Brnnus koHbirypauil Ta TeXHONOTiYHUX (HaKTOpiB Ha
TBepIiHHA BUIMBKIB. [pvBeneHa TOBIUMHA CTIHKM BHIMBKa, 6€3p0O3MIpHI KpUTepii
TBepiHHs. PO3paxoByBaHHs Yacy TBEPAIHHs Ta OXOJIOJKEHHS BUNIMBKIB y MilllaHii
dopmi 3a meTonom I'.@ Bananina. Po3paxoByBaHHs uacy TBEPAIHHS Ta OXOJO-
JDKeHHs BHJIMBKIB y MeTaneBiit ¢opmi 3a MeTonom A. 1. Belinuka. PeryntoBanHs
TeMIOBKX MpOLECiB y (popMi. Po3paxoByBaHHs pO3MipiB 30BHILIHIX Ta BHYTpILLHIX
XONOAWTLHUKIB. Mo/1e10BaHHs Npoliecy TBepAiHHS BUINBKiB Ha EOM.

Ycankosi sBuiia. JliHiiiHa Ta 06’eMHa ycaak. Y TBOPEHHS yCaaKOBUX lede-
KTiB y BUAMBKax. Po3paxoByBanHs 06’emy ycankoBux nedektis. Hananeu ra me-
TOM TIONIMIIEHHs X po6oTH. MeTonM BU3HA4YEHHs! HEeOOXiAHUX PO3MIpiB HA/UIMBIB.

TrMuacoBi Ta 3aJHILIKOBI HANPYXMHU Y BUJIMBKax. PO3paxoByBaHHsA MeXaHi-
YHKX Ta TEPMiUHHUX HATpyKuH. JKono6eHHs BUNMBKIB Ta iforo 3anobirasHs. Y TBo-
PEHHS TPIlLIMH Y BUJIMBKAX. BU3HAUEHHS CXMIIBHOCTI METANy [0 yTBOPEHHS TPILIKH.
AHaniTH4Hi YMOBH Bi[ICYTHOCTI TPilllkiH, yTBOPEHHS Ta METOAH HOro 3anobiraHHsi.
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SKiCTh Ha HaalfHicTh BUIUBKIB. 1LIsIXY M1ABHLLCHHS SIKOCTI Ta HAA1MHOCTI
BUJIMBKIB, NOKpaLiaHHs eKOHOMIYHHX [TOKa3HUKIB JIMBAPHOTO BUPOOHULITBA Ta €KO-
JIOTI4HO1 Oe3MneKH.

1.2 TeopeTH4Hi Ta TEXHOJIOriYHi OCHOBH BHPOOHHUTBA JIUTBA B nimaxi
dopmn

TexHONOruHI BAMOTH 10 (opMyBajbHUX MaTepialiB. ®i3uKo-xiMiuHi, Mexa-
HiuHi Ta TeXHOJIOriYHi BIACTHBOCTI (POPMYBANBHUX Ta CTPHIKHEBUX CyMillied. Me-
TOAM PEeryJFOBaHHA Ta BU3HAYEHHs BNAaCTUBOCTEH CyMilleH.

KpapuoBi mickH, ix XapakTepucT1Ka, kiacudikallis 1 METOAH BUNIPOOYBaHb.

dopmyBanbHi MNIHHK, X MiHEpaJOri4HUH CKial. Knacudikauis. daktopu,
1110 BM3HAYAIOTb 3B’ A3y BaJbHl BNaCTUBOCTI MIHH.

38’ s13yBalbHI MaTepianu, BAMOTH 10 iX, knacudixalis. OpratiuHi 1 Heopra-
HiYH] 3B’S13yBa/ibHI KOMIIOHEHTH, AKi TBEPAHYTh NPH HOPMAJIBHUX TEMIIEpATypax.
Bu6ip 38’ A3yBaibHUX MaTepianiB As pi3sHHX TEXHOJIOTIH.

Tpotunpurapui marepiany. IlpoTunpurapti 106aBku i3 hopMyBaJILHUX CY-
Miweit, Gpapbu, nacTi, HaTHUPH, 1X BJIACTHBOCTI, BUOIp, CKJIa[ Ta TEXHOJIOTisl BUKO-
pUCTaHH.

Bumoru 10 GopMyBalbHHX Ta CTPHIKHEBUX CyMillled Ha Pi3HUX €Tarax BAro-
ToBNeHHs BUIMBKIB. Kputepii Bu6opy dopMyBaibHUX CyMilleH MpH po3po6IeHHi
NMBApHOI TEXHOJOTII.

TeopeTnuHi OCHOBH 3MillHEHHs (HOpMYBaNbHUX cymileit npu GopMyBaHHI
No-CHPOMY Ta MO-CyXOMY.

XosnoaHoTeepaki GopmysansHi cymiwi (XTC), 1x kacuQikallis 3a1eXHO Bil
3B’A3yBa/bHOrO KOMIIOHEHTA | 3aTBep/1)KyBaya; Nepesaru Ta HeJIOJIKH.

Teopetnuni ocHosH 3MilHeHHs XTC 3 CHHTETHYHUMH CMOJIaMH, criocodu 1x
3aTBEpAH)KYBaHHS Ta HOro peryoBaHHs.

TeopeTnuHi ocHoBH 3MilHeHHs1 XTC 3 piAKHM CKIIOM 3 Pi3HUMH 3aTBEPIKY-
BauaMy, X nepeBard Ta Heloniku. [lepcnekTHBY BUKOPUCTaHHA.

XTC 3 meTaso GocGaTHUMH KOMIO3HLIAMHY, iX 3MILHEHHS, NIepeBary Ta He-
JOJIKH, TaJly31 BAKOPHUCTaHHSL.

Crioco61 BUFOTOBIEHHS CTPHIKIIB, 3MiLIHEHHs B KOHTAKTI 3 HAarpiTOIO OCHAC-
TKOIO.

®i3nKo-XiMiuHi MpoLecH oJepXaHHsA PIAKHX CaMOTBEPAKHX cyMileH, Ix
BUIM, CTOCOOM 3MIIIHEHHS Ta rajly3i BUKOPHCTaHHA.

Peostoriuti BNacTMBOCTI (hopMyBanibHUX cyMiiueil. OCHOBHI NMapameTpH, ix
BUMIpPIOBaHHS i 38’430K 3 )i3MKO-MEXaHIYHUMH | TeXHOJIOrYHUMH BJIACTUBOCTSIMH.

TeopeTH4Hi Ta TEXHONOTIYHI OCHOBH NPWIOTYBaHH:A (GopMyBaJIBHHX CyMi-
el i3 3anaHuMK BIacTHBOCTAMH. Crioco6u 3MilllyBaHHs, MOCHTIAOBHICTE 100aBKH
KOMITIOHEHTIB Y 3MilllyBaui Ta KOHTPOJIb KOCTI IPUTOTYBaHHS cyMiLLeR.

TeXHONOriuHi OCHOBH BUKOPUCTaHHs 060POTHUX (OpMYBallbHAX cyMmilen.

Perenepatlisi 060pOTHMX (OpMYBaNbHUX CyMilued, 1i HeOoOX1OHICTh Ta CIO-
cobu. BiacTuBOCTI pereHepary, 1 IX KOHTPOJIb.
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Knacudikauis monenbHuX KOMIUIEKTIB, BUGIp MaTepianiB A1s iX BHI'OTOB-
NIeHHS.

MeToauka i 1ocniI0BHICTh pO3POGIEHHs TEXHOIOTIYHOTO KpeCaeHHs ISl BU-
TOTOBJIEHHSI MOACJIbHOTO KOMIUIEKTY (B T.4. 1 3 fonomororw EOM).

MeTtoanka po3paxoByBaHHs Ha EOM efieMeHTIB 1MBapHOi TeXHOJOTII, ONTH-
Mi3allii TEXHOMOrIT, CKJlafaHHs TEXHO/IOT YHUX KapT.

YHigikauis Ta HopManizalis BATOTOBNEHHS MOLENbHUX 3arOTOBOK.

TexHosoriss BUrOTOBNEHHs MeTaliYHUX Ta MIACTMACOBHX MOAENLHUX KOM-
TJIEKTIB, CIOCOOM iX KpiMjleHHS Ha MOAENBHUX IIUTAX.

Cnocobu nmifABUILIEHHS TOYHOCTI Ta YUCTOTH MOBEPXHI MOJENLHUX KOMIIOHE-
HTIB 13 PI3HUX MaTepialis.

Teoperuuni ocHOBH yllinbHeH1Is GOPMYBANLHUX Ta CTPHUKIIEBUX CyMiLuei
TIpH Pi3HUX crnocobax.

AHani3 ornepauiil TeXHONOrYHOrO NPOLIECY BUTOTOBIEHHS HOPM 3 MO3HMLIH iX
MeXaHi3allii Ta aBToMaTH3aLil.

Bu6ip crnocoby mammnHHOro hopMyBaHHs 3aJ1€XKHO BiJl CEPIHHOCTI, KOHCTPY-
Kuii 1uTof aerani, it po3mipis, BUMOT.

Po3BHTOK Ta BIOCKOHANEHHs cnoco6iB ylinbHEHHs (OPM MTPECYBAHHSIM.

TeopeTnuHi ocHOBM yIlinbHeHHs! HOPM IMNYILCHUM (GOPMYBAHHAM Ta HOro
0COOJIMBOCTI.

Bakyymue popmyBaHHsl, #10ro 0co6IMBOCTI, NepeBary Ta HeJOJMiKH.

Crioco6u yiuinbHEeHHs (OpM Ta BUKOHaHHS iHIIKMX orepalliii GopMyBaHHs Ha
aBTOMAaTHYHHUX JiHIfAX.

Bubip cnocoby BUroTOBEHHS CTPHIKHA Y 3aN€XKHOCTI Bifl Hloro cknaaHocTi ,
BMMOI'M Ta iHLWI (akTopH.

CTBOpeHHs HaNPAMIIEHOIO ra30BOro PeXUMY Y GOpMi Ta CTPHIKHI.

[lickonyBHu# Ta nickocTpinbHK COCOGK BUTOTOBJIEHHS CTPHIKHIB y Harpi-
Till OCHacCTL.

BHrOTOB/IEHHS! CTPHIXKHIB i3 PiIKOTEKYUHX CAMOTBEPAKX CyMmilleH, iX ocob-
JIMBOCTI, T€peBark Ta HeJOJIKH.

TexHiko-exoHOMiuHi kpuTepii BUGOPY TEXHOJOTIT BUTOTOBJIEHHS CTPHIKHIB.

Crioco6u 3abe3neveHHs TOYHOTO CKJIaNaHHs Ta CKPIMIeHHs (hopM.

TeopeTtnuni ocHoBH BUGOPY uacy TBEpAHEHHs Ta OXOJIOMKEHHS BUIMBKA Yy
GbopMmi i TeMnepaTypy BUOHBaHHSA.

Cnocobu pylinyBaHHs popM Ha BUOMBANBLHHUX YCTAHOBKAX.

Criocoby BUOMBaHHA CTPIXXHIB i3 BUIMBKIB 3a1€XKHO Bill CyMmili, Xapakrepy
BUPOOHHULITBA.

Y nockoHajleHHs criocobiB ouunLieHHsl i 0OpOOIeHHs BUIUBKIB.

OcHoBHI neheKTH BUIUBKIB 3 BUHH (OPMHU, PUUYHHHM X MOSIBY Ta CIIOCOGH
NIoTIepe XK EeHHSI.



1.3 TexHoJsorist cnewiajbHUX ¢Noco0IB JIHTTS

Knacugikauis Ta ranysi BAKOpHUCTaHHS CELiaNbHUX CIIOCOOIB JUTTS.

JIurta B Kokink. I"any3i Bukopuctanus. OcobnuBocTi GopMyBaHHS BUIIUBKIB
M 4ac NMTTS y KOKib YOPHHUX Ta KOJBOPOBUX criasis. OCHOBHI THIU KOKiJIiB Ta
yctaHoBOK. Oco6nuBOCTI MiAroToBkY GOpM nia Yac AUTTS y koKinb. ITixBenenus
MeTany Ta )XMBJIEHHs BWJIMBKIB. OCHOBHI BUAH Ae(EeKTIiB KOKIILHOTO JIUTBa i Me-
TOJM 1X 3anobiraHHs. JIUTTs B 06AUIILOBAHI KOKINI.

JIntrs nix tuexom. anysi 3actocysanns. OcobanBocTi kpucTanizauii i gop-
MYBaHHS BUJIMBKIB MiJ1 4ac AUTTA MiJ TUCKOM. JIMTTS I1il HU3LKUM THCKOM Ta 3 Npo-
TUTHCKOM. JIUTTSI METOIOM BHIKMMAHIIS.

Binuentpose 1uTTa. liapoauuamivdHi 0cOGJMBOCTI BiALEHTPOBOrO JMTTS.
OcobnuBocTi xpucTanizauii BUAMBKIB Mia ai€r BinueHTpoBux cua. Tensoizons-
LiHHI NOKPUTTS BUJIWBHHULL, METOAM iX HaHeceHHs. DnrocH, 1O 3aCTOCOBYIOTHCSI
MiA Yac BUpOOHHLITBA JIUTBA BiALEHTPOBHM JIUTTAM Ta iX [IPHU3HAYEHHS.

besnepepsHe nutTs. TeopeTuuHi ocHOBU Ge3nepepBHOTO JIUTTS, HOro mepe-
Baru Ta HexoJiku. EnextpolunakoBe nutrs. JIUTTA 3a MOAENsMH, LIO BUTOIIIIO-
10ThCA. ["anysi BUkopucTaHHs. TeXHONoriyHuiA npouec BUPOOHULITBA MOAENeH Ta
¢opm. JluBHukoBI cructemu. [linroroska dopm 0o 3anuBanHs. IHWI BUAM JAUTTS:
NUTTS 32 MOJIEJIIMH, 1110 BUTOIUIIOKOThLCS, B 000JIOHKOBI (hOPMH, BaKYyMHHM BCMO-
KTyBaHHAM, Towo. OcobnuBocTi koxHoro npouecy. ACYTII cneuiansHux BB
NUTBA.

1.4 Texnosorisi BHPOOHHUTBA BHJIHBKIB

1.4.1 YaByHHe NUTBO

XapaKTepUCTHKa YaBYHY SIK KOHCTPYKLiMHOTO JIMBApHOTO MaTepiaiy.

HomeHknaTypa 4aByHiB, 1110 BHKOPUCTOBYIOTh [UIsl BUTOTOBJIEHHS BUJIMBKIB.
OcHOBHI 03HaKM eKcIUTyaTalilHUX Ta NMBAPHUX BIACTUBOCTEN UaBYHIB.

OcobaMBOCTI TEXHOIONIYHOTO NPOLECY BHUTOTOBJIEHHS BHIIMBKIB 3 4aByHYy.
3B 130K MEXAHIYHUX BJIACTUBOCTEH BIJIMBKIB 3 4aByHY 3 HOro XiMIYHMM CKIaa0oM
Ta LIBUAKICTIO OXOJIOMXKEHHS,

KoncTpyxuis Ta cTpyKTypoyTBopeHHs uaByHiB. Teopis kpucTanizauii yaByHy
3a cTabiNbHOIO | MeTacTabiIbHOK CHCTEMAMH.

CyuacHi yaBieHHs 110A0 KpUcTajizauii Ta GopMoyTBOpeHHs rpadiTy.

Brnnus cknany, GpisnuHux Ta GisMko-MexaHiuHUX (paKTOpiB HA CTPYKTYpOYT-
BOpEHHs 1 rpadiTu3aliito yaByHy. BrjiuB neperpiBaHHs, BATPUMYBaHHs Ta LLIBU KO-
CTi oxontofukeHHs. CTpyKTypHi aiarpamu as ciporo, 6inoro, nojoBMHYACTOrO Ya-
BYHIB Ta YaBYHY 3 KYJIACTHUM rpagiTom.

MexaHiuHi BN1acTHBOCTI 4aBYHIB 3 pi3Ho10 GopMmoto rpagity. CyuacHi meToau
OLUHKM MeXaHIYHMX BlacTUBOCTeH. Brius cknany, cTpyKTypH, BEIMYHHH 3epHa Ta
BMICTY ra3iB Ha MeXaHiuHi BNaCTHBOCTI.

Brius macwtabHoro dhaktopa Ha MexaHiuHi BIIaCTUBOCTI YaByHY.
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TexHo10rUH] BJACTUBOCTI YaByHIB. XapaKTepHUCTHKA, METONH JOCJIIKEHHS
Ta OLIHKM NapaMeTPiB TEXHONOTTYHHX BJ1aCTMBOCTEN YaBYHiB: PIAKOTEKYUYOCTI, Ji-
HiiiHOI yCalKM, CXMJIBHOCTI 10 JiKBaLlil | TPILIMHOYTBOPEHHS. 3B’A30K JIMBADHUX
BIACTHBOCTEH 3 NIPOLIECaMU KpHCTai3alii Ta rpadiToy TBOPEHH.

TexHOJIOrYHI Ta MeXaHiuHi BAaCTHUBOCTI CipOro 4aByHY.

YasyH 3 kynsctum rpacditom. ['any3i BAKOPUCTAHHSL. Knacudikallis BUJINBKIB
Bi/IOBiIHO 110 BMMOT HOPMATHBHUX JIOKYMEHTIB. XiMiuHUH cKnaa YaByHY 3 KyJsic-
THM TpaiToM.

Knacudikauis chepoiansyBaibHAX mozaudikaTopiB. MeTonu chepoinu3sypa-
JIbHOTO MOAM(iKyBaHHs. JIHBapHi BIACTHBOCTI 4aBYHY 3 KYJIACTHM rpadiToMm.

BUNMBKM 4aBYHY 3 BEPMHKYJISPHUM rpapiTom. BnacTHBOCTI 4aByHY Ta HOro
knacuoikauis. TexHonoriusi ocobIHBOCTI BUPOOHHMLITBA BUJIMBKIB 13 4aBYHY 3 BEP-
MHKYJISPHUM rpadiToM.

KoBkwuit yaByH. ["any3i BAKOPHCTaHHS. XimiuHuil cki1ad Ta BNIBCTHBOCTI KOB-
Kkoro 4aByHy. TexHoJoriuHi 0co6nMBOCT BUPOGHULITBA BUIMBKIB i TEPMIYHOTO 00-
pobIEHHS.

BuGinexe 1uTBO. BIIMB XiMIYHOTO cKialy Ha BIACTHBOCTI BUO1JIEHOTO JIK-
TBA.

CunTeTHunuit yaByH. TexHonoriuti 0cobnMBOCTI BUPOOHHMUTBA i3 HBOTO BH-
JIUBKIB.

Jlerosani 4aByHu. OCHOBHI JleryBajbHi KOMIOHEHTH Ta X BIJIUB HA CTPYK-
TypOYTBOPEHHS YaBYyHY.

YKapocTiiikii, Kopo3iHHOCTIAKMH, 3HOCOCTIHKHI Ta aHTUGPUKUIHHKK 4a-
BYHH.

MoaudikyBaHHs 4aByHY. TeopeTHuHi OCHOBH MOAN(IKYBaHH. Moaudiky-
BasibHi npucanky. TeopeTHUHi i TeXHONOriUHI OCHOBH CyCMeH3iHHOro JIUTTS.

Oco6TMBOCTI KOHCTPYIOBaHHs! TEXHONOTYHHUX JIMTHX JeTajiel 3 YaByHY.

11luxTOBI MaTepiany AJid BUIJIABIEHHS yaByHiB. MeTaneBa 4acTMHa LIUTH.
TexHiuHi yMOBH Ha 4aBYHH JMBapHi, nepepo6Hi, padiHoBaHi Ta NPUPOIHO JIero-
ani. ®Pepocniasy Ta Jirarypa, 10 BUKOPUCTOBYIOTD ¥ yaBYHOJIMBApHOMY BHpPOO-
HULTBI. 3BOPOT BIACHOIO BUPOOHHLITBA. MeTanepuil oM Ta Horo kr1acudixauis.

dmocu. TpusHadents ¢arocis. [TaniBo 1/1s BUMNIABICHHS YaByHY. Bumoru
110 Naj1Ba.

TexHONOM4HI OCOBJMBOCTI BUNIABIEHHS Y KOKCOBHX, KOKCOrasoBUX Ta Ia-
30BHX BarpaHkax.

TexHONOrUHI 0COBIMBOCTI BUMABIEHHS B iHAYKLIAHUX Ta €1€KTPOXYTrOBHX
nevax.

IMosaniuni MeToan 06pobnenHs yaByHy. PapinyBanHs, necynbbypauis, ene-
KTpOLLIaKoBe 0OPOONEHHS YaBYHY .

KoHTponb AKOCTI BUIUBKiB. BinpasneHHs nedekTiB.

Tepmiune 06po0IEHHS YaBYHHHUX BUJIUBKIB.
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1.4.2 CtasieBe TUTBO

ITepeBaru Ta HeJ0JIKK CTaJ€BUX BUJIMBKIB Mepe/l YaByHHUMH, a TAKOX nepen
KOBAHHWMH Ta LITAMIIOBAHUMH 3arOTOBKaMH.

Knacugikallis IMTHX AeTanei Ta CTaNeBUX BUJIMBKIB.

Cny>60Bi Ta TeXHOJIOTIYHI BIACTHBOCTI IWTHX cTaneil. Homeuknarypa nuBa-
PHHX BIacCTHBOCTEH.

Oco6anBOCTI piAKoTeKyUOCTi, KpUCTani3aLil Ta yCaaKu cTaied pi3HOro Ximi-
yHOro cknany. Brimus ¢izuko-XiMiYHMX BNacTHBOCTEH PiAKOro Merajy Ta JMBap-
HHX (POPM Ha BMICT ra3iB Ta HeMeTalleBUX BKParjieHD y CTaneBux BUIMBKax. Ocob-
NMBOCTI NiKBallil 12 YTBOPEHHS rapsulix TPILIMH Y CTalbHUX BHIHBKaX.

BracTuBOCTI cTanel Mpy HU3bKHX, MiABUIIEHHX Ta BUCOKHX TeMIEpaTypax.
BnnuB cTpyKTYpH Ha MeXaHi4Hi Ta ¢i1yK00Bi XapaKTepUCTHKH CTa/ICBHX BHJIMBKIB.

Byrneuesi cTali 3 HU3bKUM, CEPelHIM Ta BUCOKHM BMICTOM Byriewto. Brac-
THUBOCTI Ta rany3i iX BAKOPHUCTAHHS.

OCHOBH JleryBaHHs JIMTHX cTayled. MexaHi3M BIUIMBY JIeTyBaJlbHUX Ta MOIH-
dikyBanbHMX €1E€MEHTIB Ha BIACTHBOCTI CTajli. 3aranbHa XapaKTePUCTHKA JIerysa-
NbHUX Ta MOAMGDIKYBaJbHUX EJIEMEHTIB.

Bucokonerosani craii ajis BUAMBKIB i3 creliaibHUMK BaactuBocTamu. Cre-
HiaibHi BAACTUBOCTI CTajIel Ta CTaneBUX BUIIMBKIB.

dopMyBajibHI Ta CTPHKHEBI CyMilll ISl CTANeBHUX BUJIMBKIB.

di3uKo-XiMi4HI Ta TEXHONOriIUHi OCOOIMBOCTI BMIUIABNEHHS BYIJIEUEBHX Ta
NleroBaHMx CTaneil y AyroBuX Ta iHoyKUifiHHX meuyax. Oco6nuBOCTI OCHOBHOIO Ta
KMCJIOrO NPOLECY BUIIAB/ICHHS JINTUN CTaneH.

Di31KO-XiMiuHi NPOLECH B CTanenIaBuibHii BaHHI

Makpo-, MikposieryBaHHs Ta MOAMQIKyBaHHs CTaneH. Oco6auBOCTI BBE-
JEHHs eryBanbHUX Ta MOAU(iKyBaIbHUX NPUCANOK Y PIAKHH MeTall.

Po3kucHeHHH, ﬂecynbcpypaum Ta nedocdopalis cTanew.

[lozaniune 06po6ne}mﬂ cTaii. 3HeCipKyBaHHS, PO3KUCHEHHs Ta MOAM(IKY-
BaHHA cTajel y koBiui. O6pobnenHs crajieid CHHTETUHHHHMU L1aKaMH, CyCIeH3iH-
HHUMM NIpUCafKaMH, HeUTpaabHWMHU ra3amy TOLLO.

BaiyyMHa MeTaTyprisi nia 4ac BUpOGHHLTBA BUIMBKIB 31 CK/IaIHO-JIETOBAHAX
cTajieit

Cycnensiiine nutts. CrieuianbHa eleKTpoMeTaTypris Ml 4ac BUPOOHHLTBA
CTajleBHX BUJIMBKIB.

Oco6IMBOCTI TEeXHOJNOrT BMrOTOBJEHHsS CTaneBUX BMIMBKiB. Po3paxoBy-
BaHHS IMBHUKOBUX CHCTeM, Bu3HauelHs Micub yCTAHOBJIEHHS HAJIMBIB, XOJNOIH-
NIbHUKIB Ta BU3HAUEHHS IX PO3MIpIB.

Oco6nMBOCTI 3a1nBaHHs GOPM Ta TeMMepaTypHUX PEXHUMIB r1ia yac BUpOO-
HHULITBA CTAJIEBUX BHUIIHBKIB.

JledekTH cTaeBUX BHIIMBKIB, iX Kacu®ikaLis Ta MONepeKeH .

Oco6auBoCTi (iHilHKUX onepaLil niA 4ac BUPOOHULITBA CTaIEBHX BUJIMBKIB.
Tepmiune o6pobeHHs CTalleBUX BUJIMBKIB.
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1.4.3 JIuTBO i3 KONLOPOBHUX METAJIIB Ta CNJIABIB

Antominicsi cnaasu. Qi3yKo-xiMiuHI BIaCTHBOCTI Ta Taily3i 3aCTOCYBaHHS,
IlpuHumnny snerysanus. [IpoMHCIOBI MapKu IMBapHUX Ta 1e(hOPMOBAHUX CIIJIABiB.
[lewi nns BunnaBnenHs amomiHieBux cruasiB. PadinyBanHs Ta MoaHGbiKyBaHHs.
XapakTepucTiKa hopMyBalbHUX Ta CTPUIKHEBUX cyMilleil. Oco6IMBOCTI TMBHUKO-
BMX CHCTEM IIiJ Yac JIMTTS B pa3oBi (opmu. 3acTOCyBaHHS 3EPHUCTHX Ta PiAKHX
¢mociB. 3acTocypaHHs Bakyymy. Hauiusu, ix po3millieHHs Ta po3mipH. X0onoauss-
HUKH. Kpucranisauis nia tuckom. Oco6nuBocTi dinilunux onepauiit. KonTposs Bu-
JIMBKIB Ta BUNpaBiieHHs fedekTiB. Tepmiune 06pobreHHs BUIUBKIB.

OcobsiuBocTi TEXHOMOrT BUTOTOBIIEHHS BUJIMBKIB MUTTAM Y KOKifb, Mg THC-
KOM, M HU3bKMM THCKOM. MexaHi3auis Ta aBTOMaTH3allis MpoleciB 3al1BaHHs
(hopM Ta BUTAraHHs BHIMBKIB i3 HUX. TexHI4Hi Ta eKOHOMiYHi MiacTasu, mo o6y-
MOBIIIOIOTB BUOIp crocoby BUpOGHULTBA BUIMBKIB 13 amoMiHieBux crasis. [anysi
3aCTOCYBaHHS PI3HUX CIIOCOOIB JIUTTSI.

Mauzniesi cnnasu. TIpoMHCIOBI Mapky JIMBApHUX Ta 1e(POPMOBAHHX CILIABIB,
X cknal, (isMKo-MexaHiuHi Ta NMBapHi BIaCTHUBOCTI, ramy3b 3aCTOCYBaHHA. [leui
st BUuniaBJieHHs. OcoGnKUBOCTI TeXHOJOrT BUMIaBIeHHs! MarHieBUX CIuiaBiB. Pa-
(inyBaHHs Ta MoaMQikyBaHHS. Criocobu, 110 3an06iraloTh ropiHHIO cniasiB. JINTTS
Y pa3oBi popmu. XapakTepucThka (HOpMYBalbHUX Ta CTPHIKHEBUX cyMmileit. Oco-
OMMBOCTI JIMBHUKOBUX CHCTEM. 3aCTOCYBAHHs 3€PHUCTHX (DiNbTPiB i XONOAMNBHHU-
KiB. JIuTTs cnocobom nmocninoBHoi kpucranizauii. Ocob6auBocTi (iHilIHEX onepa-
ui. OcobJUBOCTI JIUTTS B KOKifb, 111 THCKOM, MiJ HU3bKUM THCKOM. KoHTponb
SIKOCTI BUJIMBKIB. Bunpasnenus nedexris. Ximiute Ta Tepmiune 06pobaeHHs BHIU-
BKiB. TexHiKo-ekOHOMI4Hi milicTaBH, 110 06yMOBNIOIOTb BUBIp cnocoby BUpOOHHUL-
TBa BUJIMBKIB.

Mioni cnaaeu. TIpoMUCIOBI MapKy TUBapiuX Ta Ae(hOPMOBAHUX CIUIABIB, X
BJIACTUBOCTI Ta ranysi 3actocyBaHHsi. [leui Ta ocoGauMBOCTI TexHOJOril BHUILIAB-
NeHHs, padiHyBaHHs Ta MOAK(DiKyBaHHs cruiaBiB. JIMTTA B pasosi Gopmu. XapakTe-
prcTHKa POpMYBabHUX Ta CTPHUIKHEBUX cyMirueit. Oco6aMBOCTI TMBHIKOBHX CHC-
TeM. OcobaMBOCTI TEXHOMOTIT IMTTs. 3acTOCYBaHHSs 3epHUCTHX GiNbTPiB Ta Baky-
yMy. Hannusuy, iX po3milleHHs Ta po3MipH. 3acTOCYBaHHs XOJOAMNbHUKIB. Ocob-
UBOCTI GiHIIWHKMX onepauiil. OcoGNUBOCTI TeXHOMOrT BUrOTOBIEHHS BUIIMBKIB 3
MIIHMX CIJIaBiB JIUTTAM Yy KOKi/b, NiJ TUCKOM, BIALUEHTPOBUM CMOCOBOM, PiIKUM
ITamMnyBaHHAM. KoHTpone sikocTi BUNMBKIB. BunpasnenHs nedexTi 3BaproBaH-
HSIM.

Hikenegi cnaasu. IIpoMHC/10BI MapKK 1MBapHUX Ta 1e(OPMOBAHKX CIIAaBIB,
X BNaCTUBOCTI Ta ranysi 3actocysanusi. [I[puunnu nerysanHss. Ileui Ta TeXHOJIOrIS
BHIJIaB/IEHHs], paiHyBaHHs Ta MoAUGiKyBaHHs crnasiB. JIMTTS B pa3osi GpopMu:
0Cco0NMBOCTI (POPMYBabHHX | CTPHIKHEBHUX CyMiLlel, ClIOCOOH 3aXUCTy BUIMBKIB
BiA npurapy. OcobnuBocTi 3anuBaHHs hopM Ta diHilHi onepaii.

Tumanogi cnnagu. IpoMucnoBi Mapky IMBapHUX Ta n1ehOPMOBAaHUX CIIfa-
BiB, IX CKJIafl, BIAaCTHUBOCTI Ta ranysi BUKOpUcTaHHs. Iledl Ta TeXHoJOrIsT BHUIJIAB-
nexHs. OcoOIMBOCTI IUTTS B pa3oBi GopMH. 3aCTOCYBaHHSI BiALEHTPOBUX CHJI TIPHU
3anuBaHHi popm. OcobaHBOCTI TeXHONOrT TUTTS B 0GONOHKOBI | rpadiToBi hopMH.
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Tyzonnaski memanu. ®i3uKo-XiMiuHi Ta TeXHOMOMUHI BNACTHBOCTI, OCOG-
JIMBOCTI TEXHOJOTI] BUMNABAEHHS | TUTTS.

Lunkoei cnaasu. Ipomucnosi MapKH, CIJIaBU 1X CKJial, BJaCTUBOCTI 1 rainysi
3acTocysanHs. [leul Ta ocobnuBocTi BumnasneHHs, padiHyBaHHS Ta mMoaudiky-
BaHHS. TeXHONOris NUTTS B KOKiAb i mia TUckoM. OcoBIUBOCTI THBHHKOBUX CUCTEM.
@iHIWHI onepauil.

1.5 YeraTtkoBanus auBapunx uexis

Knacuikariis ycraTkoBanns nusapHux uexis. Tunu JIMBApHOro YCTaTKo-
BaHHsl. PoGoui npoLecy 1MBapHUX MallMH Ta BAMOTH [0 HUX.

Ilpecosi dopmyBanbHi MalnHK. 3B’ 130K MiX YlIibHEHHAM (popMyBasIbHOT
CYMillll Ta CTHCKYHOUHMH HanpyKHHaMH. KonctpykTrBHi ocobnmBocti npecoBux
MALIUH 3 HUXKHIM Ta BEPXHIM MpecyBaHHSM, 3 I10CKOIO, TPobilbHOK, 6araTo 1y-
HIKEPHOIO MJIUTO}O, Aiad)parMoBi NPecoBi MaLLKHK, BaXiNbHi NPecoBi MalMHY,

CrpyiuryBanbHi popmyBanbHi Mawmuu, XapakTep yuiipHIoo4o7 Aii Ha dop-
MYBaJIbHy CyMILL M/l YaC yLlifbHeHH s CTpyLLyBanHAM. Kiacudikauis CTpYLLIyBallb-
HUX MeXaH13MiB 32 XapakTepoM poGovoro npoLecy B CTpYILYyBaJlbHOMY UMJIIHAPI Ta
3a CTyneHeM amopTu3auii ynapiB. MeTOAH pexuMiB yllinbHEHHS.

ITickonyBHi Ta nickocTpinbHi mMatuHu. OcoBaHBOCTI npolecy yuiJIbHEHHs
NICKOLYBHHUM CIOCOGOM.

Crpuknesi mamyny. Knacudikauis cTpukHeBHX MalLKH 3a COCOGOM BHIO-
TOBJICHHS CTPWXKHIB Yy rapsiuiil Ta xononHii ocHactui. Oco6IMBOCTI BUMOTOBIICHHS
000OHKOBHX CTPHXHIB. OCHOBHI cnoco6u HarpisaHHs Ta peryJroBaHHs Temmepa-
TYPH OCHACTKH.

YcraTkyBaHHs 415t IPUTOTYBaHHS (OPMYBANBHUX Ta CTPHIKHEBHX CyMILIEeH.
Pobounii npouec 3milyBayis B IKUX KOTKH 06€pTaIOTHCSH HABKOO TOPU30HTANIBHOT
Ta BEPTHKAIBHOT OCI, JJOMaTeBHX Ta LIHEKOBHX 3MilllyBauiB.

InaBunbui neyi. Knacudixauis neyeit. KoHCTpyKLis OCHOBHMX THMIB M1aBH-
JIbHUX TIeyeH.

Turenbui, inayKUifHi Ta 1yrosi enekTpuuHi neui. PospaxoByBanHs 06’emy
TJ1aBUIbHOT BaHHW. PoGounii umkn nnasunbHux neueit. TexHiuni XapaKTepUCTUKU
TIJIABUJIBHU X MeYeH.

Maiuvnaun ans nutTs nia tuckom. Oco6auBOCTI | OCHOBHI napamMeTpy npolLecy
JUTTS 1118 THCKOM. OCHOBHI KOHCTPYKTUBHI THIM MALUWH IS JAWT1A Mg THCKOM 3
BEPTUKAJILHOK Ta FOPU30HTANBHONO, XONOAHOI Ta rapsuol KaMepamu mnpecy-
BaHHs. Pobounii npouec mexanismy npecysanns. Po3paxoByBaHHS OCHOBHHX napa-
METPIB MalllKH JINTTS Mix THCKOM. KOMMNOHOBKA MaLLKH JWTTS MiJ THCKOM 3 YHiBep-
CaJIbHUX BY3JIIB.

Mawviin anst IMTTA B KOKib. Oco6IMBOCTI NpoLIeCy IUTTS B KOKiib Ta HOro
OCHOBHI NnapameTpu. Po3paxoByBaHHsS OCHOBHUX MapaMeTpiB KOKiIO.

BinuenTposi maunnn. OcobimBocTi npoliecy GpopmyBaHHS BHUIHBKIB, napa-
METpH npolecy. KOHCTPYKTUBHI TUIIN MaLUMH 1715 TUTTS Fijb3 Ta Tpy6 31 cTalioHa-
PHOIO Ta 3MIHHOIO BHUIIMBHULSAMH.
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YCTaTKOBaHHS A1t KOHTPOIIIO iKOCTi BUAWBKIB. TepMiuHi neui, KoHc IPYKLs
MpUHLKN Aii, poGo4uii npouec.

?

1.6 ABTomMaTH3auisi IUBAPHOI 0 BUPOOHHLTBA

ABTOMATH30BaH| CHCTEMH YTPABIIsIHHA TEXHOJOTYHUMH NPOLIecaMH nuBap-
Horo BUpoOHuuTBa /ACY TI1JIB/ Ta iX MicLe y iHTerpoBaHHX CHCTEMaX aBTOMATH-
3auil.

TexHosori4Hi | opranizauiiini nepeaymMoBn aBTOMaTH3aLil npoLecis J1Bap-
HOr0 BUPOOHULITBA.

ABTOMAaTHYHI JMBapHi JiHii. ITpuHUMNY opraHizauil aBTOMATHYHUX JTiHIM.
Bararonosuuiiini, 6araTonoTtokosi Ta 6araToiHCTpyMeHTalbHI MaLIMHH. JIuBapHi
JIHIT 3 )KapOCTIHKMM | 'HYyYKMM TPaHCIOPTHHM 3B’SI3KOM, 3aMKHeHi i po3iMKHeH]
JIHIT.

OcobnnBocTi BUGOPY TEXHONOrYHOrO NpoLecy A/ peaiisalii Ha aBTOMATH-
YHHUX NiHiAX. OcobnuBoCTi M0GYN0BH TEXHONOTIYHOrO MPOLIECY, KOMIOHOBKH i KOH-
CTPYKLUIT JIHIT 411 MacoBOro, cepifiHoro i ApiGHOCEPiHHOrO BUPOGHULITB BUMHBKIB.
Tunosi aBTOMaTHYHi JTiHIT BUTOTOBNEHHS BUIUBKIB Y Pa30BUX NILAHMX OMOKOBUX i
Ge3orokoBHX (opmax, y 06OIOHKOBHX (hOpMax i 38 BUTOILTFOBAHUMH MOJEISIMH.
TexHonoriuna niAroToBKa BUpoOGHULITBA ANs BrpoBamkeHHs ADJL.

ABTOMaTH3aUisl Mpouecy cymiiuenpuroTysanus. Cknan onepauiit i THMoBi
CXEMH CYMILIONPHroTyBanHs. TeXHo.10ri4Ha NiArOTOBKa aBTOMATH30BaHUX CyMi-
LIOTIPUrOTYBalbHUX BiAAlIEHb. ABTOMATH3allis YNIpaBliHHA 3MillyBayaMu mepio-
AU4HOT | Ge3nepepBHOT Ail, cCTeMM aBTOMaTHUHOTO pery/IIoBaHHs BOJIOrOCTi (no-
NepesHbOl KaJbKYJISLUIT | KIHUEBOro CTaHy) i TeXHONOMUHUMH BJACTHBOCTSIMH CY-
Mmiwed. CCTeMH KOHAMLIIOBaHHS OGOPOTHUX CyMilueit 3a pO3XiXHUMH OyHKepaMH.

ABTOMaTH3aLis OCHOBHHUX OIepaLili poLecy BUrOTOBJIEHHS pa3oBUX Milia-
HUX hopM. TexHonoriuHa Niarotoeka BUpOOHHULTBA ISl aBTOMATH3ALIi NpOLECIB
(opMyBaHHs. ABTOMAaTHYHE YNpaB/iHHS MPOLECOM YIiTbHEHH S dopm. Ocobaunso-
CTI KOMIOHOBKH (h)OPMYBaIbHUX OAHOMO3HLIHHNUX, YOBHUKOBHX, 3BOECHUX YOBHH-
KOBUX | ©6araTonosuuifHUX (OpPMYBaIbLHHX aBTOMATiB. ABTOMATH A8 BHIOTOB-
JIeHHs 06e30MO0KOBHUX CTOCOBMX (hOopM. ABTOMaTH3allis NpoUeCy CKIafaHHs (OPM.
ABTOMaTH3allisl NPOLECIB 3alUBaHHS. OXONOLKEHHS Ta BUGHBaHHS popM. Ocobmu-
BOCTi KOMITOHYBAHHS AiNbHULL OXONOKEHHS Ta BUGUBAHHS 6E30MOKOBUX (HOPM B
onoxax 6e3 XpecToBHH Ta B OTNOKax 3 XpecTOBHHAMMH.

ABTOMaTH3aLlis NNaBUAbHUX BifAileHb. TeXHOJOriuHa NiAroToBKa BUPOGHH-
UTBa B MIABUJIbHUX BIAALIEHHAX. ABTOMAaTH3alisl AO3yBaHHS i 3aBAHTaXyBaHHs
WIKMXTH. ABTOMATH3allisl NPOLECIB BUILTABNEHHS y BarpaHkax, AyroBUX, iHAYKLiH-
HHX eJIEKTpOorneYax Ta rneyax ornopy.

ABTOMAaTH3alis 3a11BaHHS (OPM, METOLH N03YBaHHS CILJIaBiB, BUAM i KOHC-
TPYKLUIT 103aTopiB. CHCTEMH KOBLIOBOTO Ta 6€3 KOBLLOBOIO 3aIMBaHHs, 3a1MBaHHS
dopm Ha ADJI.

ABTOMATH3allis | KOMIIEKCHAa MexaHi3allis npouecy o6pybyBaHHs Ta O4H-
LLIeHHsl BUJIMBKIB. TexHosoriyHa niarotoska BUpobHuuUTBa. THIOBI MOTOKOBI NiHil
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OUMLUCHHS JINTBA. ABTOMATH3ALlIS 32BAHTAKYBAHHS | PO3BAHTAXYBAHHS APOGOMET-
HuX GapabaHiB i kamep GesnepepBHOI ii. ABTOMATH30BaH| 3a4KMCH] Ta 00pi3Hi yc-
TAaHOBKH.

1.7 Texnika 6Ge3nexH. 0XOpOHA HABKOIHILIHLOTO cepeaoBHIna

XapaKTepucTHKa yMOB Mpaui B NUBapHUX uexax. HaiBaxnupiiui (baxTopu,
LI BMTMBAIOTL HA YMOBH NpaLli B IMBapHuX Lexax. OCHOBHI mkepena 3a6py aHeHHs
Ta rpaHU4HO NPUMYCTHMI KOHLEHTpALLii NiJly, ra3is Ta pisHUX aepo3oneii y BUpoO-
HUYMX NPUMIILEHHSX TMBAPHUX LEXIB.

Hopmu ocBiTiienHs, TemnepaTypH, rpaHHUYHO NPUITYCTHMOTO LIyMy.

Texnika Ge3nexy B NNaBUIbHUX BiadineHHsX. OUULIEHHS Ta CNATIOBAHHS Ba-
rpaHo4HuX rasiB. KOHCTpyKUiT Ta TexHIYHI XapaKTepUCTHKN BEHTHIALIHHUX ycTa-
HOBOK 1)1 €JIEKTPONYroBUX Nneyei. Texnika Ge3neky nia yac ekcrniyaraiii BUCOKO-
YaCTOTHHX IHAYKUIHHMX enexTponeyell. BUMOru TexHiku 6e3meky mia yac BUITYyC-
KaHH# Ta PO3JIMBAHHSA MeTajly y (popmi Ta mia yac o6pobiieHHs piaKoro metany pis-
HUMH NpUCaIKaMHU.

TexHika 6e3neku nix yac BUKOPUCTAHHS XOJOQHO- Ta rapayeTBEpAKUX (op-
MYBalbHUX Ta CTepXKHEBUX cymileid. OCHOBHI BUMOIM TeXHiKM Ge3nexu mig uyac
BUOHBAHHA NHUBapHUX GopMm. Bumoru 1o 0OpyOHOro ycTaTKOBAHHS IHCTPYMEHTY.

1.8 JlitepaTypa
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1. I'opkywikina JLII. TeopernuHi ocHoBn nuBapuux npotecis. —K.:HMK
BO, 1993.-288 c.

2. [TukyHos M.B. TlnaBka mMeTannos, KpucTalIM3alus ClIaBoB, 3aTBep-
AeBanue onuBok. M.: MUMUM, 1997. -376 c.

3. Berumka A., Bpunuk Y., Mauawek Y., Cnosaxk C. Teopertuueckue oc-
HOBBI THTeHHON TexHosoruu./ [Toa pen.. K.M. Baienko. —K.: Buia wk. ['o10BHE
BHOaBHUUTBO, 1981. -317 c.

4. bananaun I'.®. Teopist dopmuposanus onusox. M.: Y3u-80 MI'TY um.
FL.D. baymana, 1998. - 360 c.

5. ["anaun H.M., Yuctaxos B.B., Ulatynbckuii A.A. JINTHUKOBBIE CHC-
TEMbI ¥ NPHUOBLLTH A1sl pacoOHHUX 0MMBOK. —M.:MatuunocTpoenue, 1992, - 252 c.

Ho po3diny «Teopemuuni ma mexunonoziuni ocnoeu nummsa Y niwani ¢ho-
pMu»,

1. Kyxoscekuii C.C. Ilpounocts nuteitnoit Gpopmai. —M.: MarwuunHocTpo-
eHue, 1989. — 287 c.
2. PopmoBouHble MaTepuansl 1 cmecH. / Jlopowenko C.I1., ABJIOKYILIMH

B.IL, Pycun K., Mauawek W. -K.: Buwa wk. 1990. 416 c.



15
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ueccol. —JI.: MawunHocTpoenue, 1987. - 264 c.

4, ®DopMOBOYHBIE MaTepua:lbl M TexHonorus auteiinon dopmbl./C. C.
Kykosckui, I'.A.Anucosuu, JL.H. IHassinos u ap. Iloa o6uw. Pen. C.C. XKyxkos-
ckoro. ~M.: MauuHoctpoeHue, 1993. 432 c.

5. Hopouwenko C.I1., Bawenkxo K. M. Hanusnas ¢opmoska. —K.: Buma
wk. 1980. -176 c.

6. Opnos I'.M. ABTOMarTu3aLUMs U MEXaHHW3ALIKS NPOLIECCA H3rOTOBJICHHUS
nuTelHbIX popm. —M.: Maiuunoctpoenue, 1988, -262 c.

7. bpeuko A.A., Bennkanos .. ®opMoBOUHbIE U CTEPIKHEBLIE CMECH C
3a0aHHbBIMK cBOHCTBaMH. —JI.: Mamunoctpoenue, 1982, 216 c.

8. Cepebpo B.C. OcHOBBI TeoprH ra3oBbiX NPOLECOB B JIMTENHHOM hopMe.
—M.:MawrHocTpoeHue, 1991. 208 c.

9. Cepenue .. MogenbHoe npou3soactso. —M.-C. 1962, -160 c.

10.  bpeuxko A.A. JluTeiiHble cHCTeMbI H MX MoaeHpoBanue, -JI.:Maruu-
HocTpoeHHue, 1975, —248 c.

Jlimepamypa 0o po3diny “Texuonozia cneuiansvnux ¢udie nummsa’

1. Crnieunannueie Buabl nutes./FO.A. Ctenanos, M.I'. AnyuuHa u ap. —
M.: MawuHoctpoenue, 1970. -224 c.

2. Tumogees "M, CneunanbHbie BUAbI TUTEHHOrO MPOW3BOACTBA. —M.:
MamnsocTtpoenue, 1983. -287 c.

3. CneunanbHblie cnocods! nuTes: Cnpasounuk /B.A. Ebumos, I'.A. Anu-
cosny, B.H. babuy u ap.: Ilox obmw. pen. B.A. Epumosa. —M.: MalurHocTpoeHue,
1991. —436 c.

Jlimepamypa 0o po3oiny “Texuonozin eupobruuymea eunugkie”

l. Xynoxopmos [I.H. IIpon3BoacTBo oTAMBOK U3 uyryHa. YuebHoe noco-
Oue nns By3oB. -Mu.:Buu. Llk. 1987. -198 c.

2. Bawenko K.M., Illymuxun B.C. InaBka u BHenecHas o6paboTka 4y-
r'yHa [Jis OTJIMBOK: YuebH.nocobue. —K.:Buwa wik., 1992. -240 ¢,

3. TeopeTnueckue OCHOBbI NHTEHHOH TexHonoruu./[lepeBoa ¢ 4vellck.
Ilon penakuuent K.M. Bawenko. ~Buuia k., 1981. -317 c.

4. Yyryn: Cnpasoun. M3n./lTon pen. A.[.Lllepmana u A.J1.)Kykos, -M.:
Meranyprus, 1991, -576 c.

5. CnpapouHHk no 4yyryHHomy nuTbto. /Tlox pea. H.I'. ['puiosuua. —JI.:
MawunHocTpoenue, 1978, -758 c.
6. I'pumosuy H.I'. Kpucranusauus u coiicTBa uyyryHa B OTiMBKax. —M.:

MawnHoctpoenue, 1966, -562 c.

7. Bawmenko K.H., Copponu JI. Maruuessit uyryn. —M.:-K.: Maiurus,
1961. 487 c.

8. OTNMBKM U3 4YyryHa C LIAPOBMIAHLIM K BEPMHKYJISIPHBIM rpaGoUTOM.
/3axapuenko 2.B. u np. -K.: Hayxk. [lymka, 1986.-243c.
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9. Anekcanapos H.H. BbicokokadecTBeHHbIE YYTryHBI 715 OTJMBOK. —M.:
MainnHoctpoenue, 1982, -286 c.

10.  Bacunbes E.A. OTiMBKH U3 KOBKOrO 4yryHa. —M.: MaiuuHocTpoenue,
1966. -562 c.

11. Ilyabre 1O.A. TTpou3BOACTBO OTIMBOK M3 CTajH. ~Kues-/lonenx,
Buma wkona, 1983. 184 c.

12, Bo3smsuxeHckuii B.M. JIuTeiinble crinaBbl U TEXHONOMUA UX NJIABKU B
MalIMHOCTpOoeHHHU. ~M.:MawnHoctpoenue, 1984. — 432 c.

13. Apcos S.b. CraibHble OTIUBKH. —M.: MaluuHocTpoeHue, 1977. —
176 c.

14, Bacunesckuit H.®. TexHO0rHS CTANLHOTO THThS. M. " MamunocTpo-
enue, 1974. —408 c.

15 Kypmomos A.B. u ap. JIuTeiiHoe NpoU3BACTBO LIBETHBIX U peaAKHUX Me-
TajnoB. —M.: Mertanyprus, 1982. -352 c.

16.  Uypcun B.M., Buayns H.A. TexHonorus UBeTHOro JuTha. —M.: MerTa-
nyprus, 1967, -251 c.

7. lserHoe nuthe. CrnipaBounuk. /H.M.Tonauu, J1.®. Yepnera, 1.®. HBa-
HYYK W 1p. —M.: MawnHocTpoenue, 1989. 528 c.

J/limepamypa 0o po3oiny: “O6aadnannsa nusapnux yexie”

1. Axcenos H.H. O6opynosanue nureitHblx LexoB. —M.: MalunHocTpoe-
Hue. 1977. =510 c.

2. Axcenos I1.H., Opnos I''M., bnaronpaBoB b.I1. Mamunel nureiiHoro
NpOU3BOACTBA // ATac KOHCTPYKUHMiA. —M.: MawmmucTpoenne. 1972. —152 ¢,

3. Marsuenko W.B., Tapckuit B.JI. O60opynoBaHie TUTEHHBIX LEXOB. —
M.:MawmnocTpoenue. 1976. —440 c.

4. 3aitrepos .. O6opynosanue nnTeitHbIX 1exoB. —MuHCK: Bumsiimas
uikoaa, 1980. -368 c.

5. CynuoB B.IT. YcTaTtkyBaHHs JuBapHuXx uexis, -K.:.10JO: 1993. —552

C.

6. Cadponos B.51. CnpaBounuk no nutefinomy o6opyasaHuio. —M.: Ma-
IHHOCTpOoeHHue, 1985. -320 c.

7. ['opckuit AWM. Pcuet MalunH ¥ MeXaHW3MOB aBTOMaTHYECKUX JMHMUIA

nuTefiHoro npoussoacTea. —M.: Maimnoctpoenue, 1978. =331 c.
Jlirepatypa no po3ainy “AsToMaTn3auis J1HBapHOro BUPOGHHLTBA”

1. Cymuos B.I1. YcrarkyBanus nusapuux uexis. —-K.:YCJIO, 1993 —552

C.
2. HemboBcknit B.B. AsromaTusauus auteiineix npouecos: CnpaBouHNK.
—J1.: Maumnocrpoenue. Jlenunrp. O11-uue, 1989, —264 .
3. I'nunxoB I'.M., Makosckuii B.A., JlJorman O.J1. [TpoexTupoBanue cuc-

TEM KOHTPOJIS H aBTOMaTHYECKOr0 peryinpoBaHUsl MeTalypruuyeckux Mnpouecos. —
M.: Meranyprus, 1986. 352 c.
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4. Hemuposckuit P.I'. ABTomaruyeckue JIMHUK JIKTEHHOrO MPOU3BOJIC-
tBa. —K., loneuk: Buiua k. 1981. -238 c.

5. Cadponos B.5l. CnpaBouHnk no nurefiHoMmy obopynosanuto. ~M.: Ma-
IIMHOCTpoeHue, 1981. -272 c.

6. CpezicTBa M CHCTEMb! aBTOMaTH3aUMu nureitnoro npoussoncrsa// K.C.

Borpan, B.H. l'opo6enko, B.M. lenncenxo, FO.I'1. Kamunpun. -M.: MaimHoctpoe-
Hue, 1981. 272 c.

7. Opaos I .M. ABTomaTH3auus U MeXaHHU3allks rpoLecca H3roTOBIEHUS
nuTelnbixX GopM. —M.: MawnHocTpoenue, 1988. -264 c.
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PO311J1 2 IOPOIUKOBA METAJIYPIISI

2.1 3araabHa ingopmauis

3arajbHa XxapakTepUCTHKa MOPOLIKOBOI MeTanyprii, sk MeToaa OllepKaHHs
MOPOLIKOBUX Ta KOMIMO3UUIAHAX MalepiatiB i BUpo6is.

IMopotukoBa metanyprisi sik Hayka Npo MpollecH OfepyaHHs, CTPYKTYpy Ta
BJIaCTHBOCTI MOPOUIKIB METaIB, CMIJIABIB, KOMMIO3M LI HHUX MatepianiB, sIKi BUroTo-
BJIAIOTBCS 3 BAKOPHCTAHHM METOAIB opMyBaHHs Ta crikaHHs. Ponb noporukosoi
MeTallyprii KOMNo3MUifiHUX MaTepianiB y cydacHii TexHiui i if 3HAYEHHS WIS po3-
BUTKY ITPOMHUCJIOBOCTI.

TexHiuHi Ta eKOHOMIuHI MepeBary Ta oGMexeHHs BHKOPHCTAHHS NOPOLLKO-
BOI MeTanyprii.

Cy4acHu# cTa nopomikoBoi MeTanyprii B YkpaiHi Ta B cBiTi.

Ponb hi31uk0o-XiMiuHKX SIBULLL y poLlecax ofepaHHs MOPOLLKIB T2 BOJOKOH
Ta BUpPOOIB 3 HUX.

Bractusocti nopouwkis. Ximiuii, ¢izuuni Ta Texuonoriybi B1acTHBOCTI Mo-
powKiB. MeToau Bu3HAYEHHs Ta KOHTPOMIO BJACTMBOCTEH MOPOLIKIiB. B3ae-
MO3B’I30K Mi>X BJTaCTHBOCTSIMH MOPOUIKIB.

2.2 OTrpumaHHs NOPOWKIB MeTaliB, CNJIABIB TA BOJOKOH i BHPOGIB 3 HHX
2.1 Orpumanns nopouikis MeTaiB, CNJIABIB TAa BOJOKOH i yciB

Mexaniuni memoou ompumannn nopouiie.

3araibHi nonoxenHs. OCHOBH Teopii Ta 3akOHOMipHOCTI MoapiGHeHHS. 3a-
KOHM NMOApiOHeHHsA. Ponb MeTOy OTpUMAaHHS NOPOIIKIB MEXaHIYHUM noapi6HeH-
HSIM Ha ()OpMYBaHHS 1X BJIaCTUBOCTEN.

3aKOHOMipHOCTI OAPIGHEHHS B KyJIbOBUX, BibpallifiHuX, aTPUTOPHHUX, MJa-
HEeTapHHX, CTPYHHUX Ta BUXPOBHUX MIIMHAX.

Di3uK0-XiMIYHI MEMOOU 00epICAHHA NOPOUIKIE.

OTpumanns nopomkis mera.liB Ta cniaBiB BidHOBJIIOBAHHSIM OKCHAIB
Ta cojel meraniB. OCHOBM TepMOAMHAMIKK BIAHOBIIOBANBHHUX Npouecis. Mexa-
HI3M Ta KiHETHKa BiIHOBNIOBAILHUX NPOLECIB MOPOLLIKOBUX CHCTEM. Brius pi3HHX
akTopiB Ha GOPMyBaHHS CTPYKTYPH Ta BIACTHBOCTE}H MOPOLLKIB.

3aKOHOMipHOCTI OTPHUMAaHHS IOPOLIKiB METAITiB BiIHOBIIFOBAHHSIM OKCHIIB T2
COJlel MeTaNiB BOAHEM, BYIJIELEM Ta BYIJCLbBMILLyIOUMMU [a3aMH, MeTanoTep-
Mleto. Bruine TexHooriuHuxX GakTopiB Ha NapamMeTpH BiTHOBNEHHS Ta BIACTUBOCTI
OTPUMYBaHHX MOPOLIKIB.

OCHOBHI TPOMHUCIOBI METOM OTPUMAHHS MOPOLLKIB BiAHOB/IHOBAHHSM.

Enexrpoximiuni meToan orpumanns nopowkis merasnis. OTpumanHst
TOPOLLKIB METANIIB e1eKmMpPONI30M 800AHUX PO3IULUHIE N PO3NNAGIE CONell Nemanis.
di3nko-ximMiuHi 0cHOBH MeTony. Brinus pisnux dhakTopis (LinbHOCTI CTPyMY,
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KOHLIEHTPALIT e/IeKTPOINITY, KHCIOTHOCTI PO34MHY, Yacy eleKTposisy, BMICTY f1o-
MILLIOK) HA TEXHIKO-EKOHOMIUHI OKa3HUKH Npoliecy Ta (opMyBaHH CTPYKTYpH
Ta BJIaCTUBOCTEN MOPOLIKIB.

OTpyMaHHs NMOPOLLKIB MeTasliB agmokaasHurl Memodom, yemenmayicto ma
MidcKpucmanimnolo koposieto. CyTb METOMIB Ta BIIMB Pi3HUX (GAKTOPIB Ha dbop-
MYBaHHs CTPYKTYDPH Ta BI1aCTHBOCTEIl [OPOLIKIB.

TFazoghasni memoou odeprcanns nopowkis.

OtprmaHHHS NOpOWIKiB MeTaniB aucouiauielo kapGOHiNiB, BUNApIOBaHHIM-
KOHJEHCali€l0, BiHOBIIIOBAaHHM B ra3oBiii ¢asi.

3aKkOHOMIiPHOCTI MPOXOMKEeHHs peakuiii y ra3osiii ¢asi 3a yuactio Ta 6e3 y4a-
CTi NoBepXHi. BriuB pisHux (aktopis Ha GpopMyBaHHSs BlacTUBOCTEN NOPOLIKIB,
LLIO OTPUMYIOThCS 3 ra30Boi (hasu.

Ompumanna nopouikie Memasie ma cnaagie po3snuneHHAM po3naagis.

Posnunenns razamu ta pinunoto. Bnuus pisuux daktopis Ha (popMyBaHHSs
CTPYKTYPH Ta BJ1aCTHBOCTEN NOpOLLKiB. POpMOYTBOpEHHS YaCTHHOK MOPOLIKIB
NP 1X OTPUMAHHI PO3MUIIOBAHHAM PO3MIaBiB. Brne TexHonoriunux pakTopis
Ha (hOpMyBaHHs BIaCTUBOCTEHN MOPOLIIKIB.

Ompumanns nopouikic 6e3 KUCHeUX My20Nad6KUX CHOJIYK.

BracTrBoCTI Ta 3acTOCYBaHHS GE3KHCHEBUX TYTOMIABKUX CMONYK. 3aKOHO-
MIPHOCTI Ta TEXHOJOTisl OTPUMAHHS [IOPOLUKIB Kap6inis, GopUAiB, HITPUAIB, cui-
LMAIB, HEMETAJIEBUX TyronnaBkux crnoayk (kapbin 6opy, kapbin cuiiito, HiTpUIy
KpeMHi10). OTpUMaHHs MOPOLUKIB JIMTHUX TYTOMJIABKUX CIIONYK.

Ompumanus 6on10Kkon ma gycie.

Knacuikauis Mmetonis onepskalits. 3akOHOMIPHOCTI 0lep)KaHHs BOJIOKOH Ta
BYCIB 3 PO3I/1aBiB, €IEKTPOJII30M, OCAIKEHHAM 3 ra30Boi (a3n. OTpUMaHHS BOJIO-
KOH 3MilUaHWMK METOJaMH Ta METOJAMH NOPOLIKOBOT MeTanypril.

PexomennoBana aireparypa

I.IopouikoBas Met1an1yprus v Hanblielnble NOKPLITUS: Y YeOHUK As BYy-
308 /B.H. AHuncepos, I'.B.bo6pos,J1.K.[Ipyxunun 1 ap. - M., Metannyprus,
1987. - 792c.

2.Kunapucos C.C.,Jlu6encon I". A. [Topowikosas metannyprus. - M.; Me-
Tannyprus,1980.-495¢.

3.Crenanuyk A.M. TeopeTnuHi Ta TeXHOIOrIYHI OCHOBH OTPUMAHHs OPO-
LUKIB MeTaJliB, CMAaBiB i Tyromnnaskux cnonyk: igpyunuk. — K.: HTYY «KI1l»,
2006, - 353 c.

4.Crenanuyx A.H. ®usnko-xuMuueckre 3akOHOMEPHOCTH NOTydeHHUs! 110-
pouikoB MeTam1os U cniapos, Kues: YMK BO, 1990.-184c.

5.Xonakos I'.C. ®usuka usMmensueHns.-M.: Metannyprus, 1972.-3o07c.



20

6.Panombicensckuit M. /1., Hanapa-Bosnruna C.I'. [Tony4eHue nerupoBaHHbIX
nopoLKoB AM((Py3HOHHBIM METOIOM U WX Hcrosib3oBaHue.-Kues: Hayk.nymka,
1988.-136¢.

7.Huuunopenxo O.C., INomocos A.B., Habo#iuenko C.C. Ilopouixu Meau u
ee cru1aBoB.-M.: Metannyprus, 1988.-205c¢.

8.Huuunopenko O.C., Haitna HO.U., Mensenosckuit A.b. PacnbinenHble me-
Tajnuveckue nopowuku.-Kues: Hayk. lymka, 1980.-238c.

2.2 ®opmyBaHHs BUPOOGIB 3 NOPOLIKIB MeTA/liB Ta CIJIaBiB

3azanoHi 3aK0HOMIpHOCMI YUITbHEHHA ROPOIUKOGUX M.

3aKOHOMIPHOCTI YLUIJIBHEHHS 1JJaCTHYHUX Ta KPUXKWUX MOPOLIKiB. Brius
B/IaCTUBOCTEH MOPOLUKIB Ta iX CTPYKTYpH Ha iX YILUUIBHEHHS. AHaNITHYHUHA OmuC
npouecy (opmyBaHHs. [TOHSTTS KOHTAKTHOrO nepepily Ta KOHTAKTHOI NOBEPXHI.
PiBHAHHS (opMyBaHHS; MaTeMaTH4Hi 3aJleX)KHOCTI LIIJIBHOCTI BUPOOIB Bill THCKY
dbopMyBaHHSL.

BB pi3Hux (akTopiB Ha po3nodin winbHocTi y ¢opmoBkax. bokosuii
TUCK, 30BHILUHE Ta BHYTPILLHE TEPTsl, CUJla BULUTOBXYBaHHs, NpyXHa nicasais. Bu-
KOPUCTaHHsS1 MacTUI NpH (OPMYyBaHHI; iX pOJb y pO3MOAITI WiALHOCTI Ta GopMy-
BaHHI CTPYKTYpH (hOpPMOBOK.

Bapianmu ¢hopmyeanna. Ipaxmuxa ghoprmyearua.

[linroroBka nopotukis 15t GpopmyBaHHs. Bianan, knacugikauis, po3cis. 3mi-
LLyBaHHs NMOPOLUKIB. [ paHyNsLis LUMXTH, BU3HAUYEHHS HaBa)kKKH, N03yBaHHs. Bapia-
HTH popmyBaHHsI. OfHO- Ta JIBOCTOPOHHE GopmyBaHHs. POpMyBaHHS Ha MEeXaHiu-
HUX Ta riapaBlidyHUX Npecax.

I3ocmamuune hopmyeanna.

Pi3HOBHAM i30cTaTHUHOrO (hopMyBaHHs. 3aKOHOMIPHOCTI i30CTaTHYHOTO (PO-
pMyBaHHS, BIUIUB PI3HUX (PAKTOPiB Ha rpouec (opMyBaHHS CTPYKTYPH Ta BJIACTH-
BocTell BUpoOiB. MaTtemarnuHui onuc i3octatiuHoro ¢GopmysaHHa.OcoOIMBOCTI
ra3ocTaTUUHOIO POPMYBaHHSI.

Dopmysanna 00620MIpHUX 8UDODIE.

@opMyBaHHS CKOILEHUM MyaHCOHOM.

QopMyBaHHs NpokaTkolo. Brnus pi3Hux ¢akTopiB Ha (GOopMyBaHHs CTPYK-
TYpU Ta BJACTHMBOCTeH Npokarty 3 nopolukiB. OCHOBHI 3aKOHOMIPHOCT]I NPOKAaTKH
NOPOUIKIB.

Llguokicue (imnynvcre) popmysarns.

Metonu imnysnbcHoro ¢gopmyBaHHs. MexaHi3M YLUIJTBHEHHS NP IMITYJIbC-
HOMY (popMyBaHHi. BIuB pi3HUX (QaxkTopiB Ha Npolec yllilbHEHHs MPH IMNYJIbC-
HoMy opMmyBaHHi. CTpyKTypa Ta BIaCTHBOCTI BUPODiB.
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besoedopmayiini memoou popmyesanns.

MyHmuTyune ¢GopMmyBaHHS Ta eKcTpysis. 3aKOHOMIPHOCTI (OpMyBaHHS
u1Mmu Metonamu. LllnikepHe NHTBO, JIMTBO 3 TEPMOMIACTHUHUX MAcC, IHKEKLifHe
(opmyBaHHs. Bnnus pisHnx daktopis Ha xapakTep pO3MoAiy LIABHOCTI Ta (op-
MyBaHHS BJ1acTHBOCTel BUpoOIB. Bibpauiiine dopmyBanHs.

bp(lk’ npu gpoprmyeanHi.
[lpuunnu Gpaky Ta MOXKIHBICTL Horo BunpasnexHs. MeTtoau KOHTPOJIIO KO-
CTi ()OPMOBOK.

PexomenaoBana aiteparypa

I.IlopowukoBas MeTayprus u HarblieHHble NOKPLITHS: Y4eGHUK [ BY30B
/B.H.Anundepos, I'.B.506pos,JL.K./Ipyxunus u ap. - M., Mertannyprus, 1987, -
792c.

2.Kunapucos C.C.,Jlu6encon I'.A. Tlopowxkosas Meramnyprus. - M.; Me-
Tajyprus, 1980.-495c¢.

3.Crenanuyk A.H. 3akoHOMepHOCTH NpeccoBaHMsl MOPOLIKOBLIX MaTepHa-
noB.-Kue: YMK BO , 199210-175c¢.

4. X nanosu4 I'.M. Teopus npeccoBaHns NoOpoOLIKOBbIX matepHasioB.-M.: Me-
Tajyprus, 1969.-264c.

5.DeHoMOHONIOTHYeCKkHe Teopun npeccosanus /M.B.1repn, I'.T.Cepaiok,
JI.A.Makcumenxo u np.-Kues: Haykosa nymka, 1982.-140c.

6.ITpoueccs u3octatnyeckoro npeccosanus /Ioa pex. IT.JIx. uxeiimca. -M.:
Mertannyprus, 1990.-192c.

7.BBICOKOCKOPOCTHBIE CIIOCOObI MPECCOBaHMs AeTaneil U3 NOPOLIKOBBIX Ma-
Tepuanos / K.H.Borossnenckuit, IT.A.Kysueuos, K.K.Maprenc u zp. -JI.;: Mawmu-
HocTpoeHue, 1984.-168c¢.

8.Bunorpanos I'.A., Karawnncknii B.IT. Teopusi n4cToBOI mpokaTku Me-
TaJIMYECKUX MOPOLIKOB U rpanyin.-M.- Metannyprus, 197910-224c.

9.lo6posonbexuit AT, LlnukepHoe antee. M.: Mertannyprus, 1977. — 240c.

10.AHundepos B.H., Mepensman B.E. Mexanuka npoueccos NPECCOBAHUS
MOPOIUKOBLIX W KOMIO3ULMOHHbIX MaTepuanos. —M. M3n.nom «[pane». 2001. — 628
C.

2.3 CnikanHs NOPOIWKOBUX BHPOGIB

Xapakmepucmura npouecis, 1o 1esicamo 6 0cHOGi CHIKAHHA.

TepmiHK criikaHHS 3 TEXHOJIOTMHOTO Ta TEPMOAMHAMIYHOTO KyTa 30py. 30-
BHILIHI O3HAKH CMiKaHHs, yCa/Ka IpH CTiKaHHi, BUIH yCaLKH.

Pywini cunn cnikanns. 3aranbi BiZomMocTi npo cTan MaTepianis npu Kim-
HaTHUX TeMIEpaTypax Ta [p1 Harpisl 3 TOYKH 30py HasiBHOCTI Ae(eKTIB Ta AUPY-
31HHUX NPOLECIB.

IloBepxHeBnii Hatar sik pywiiina cuna cnikanus. KaninapHuii Tuck.

CnikaHHSt ONHOKOMIMONEHTHHX CHCTEM K B’s3Kka (AMdYs3iiiHO-B’s13Ka) Teuis,
00’eMHa camonudy3is, NracTUYHA Tedis, TOBepXHEBa camou(y3isi, nepeHeceHHs
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uepes ra3oBy (ady. OCHOBHI CTaAil cNiKaHHs NpH Ail LMX MeXaHi3MiB, Pi3UKOo-XiMi-
YHI 3aKOHOMIPHOCTI Ta KiHEeTHKa 11pOLECIB YCaaKH.

BnnuB c1pyKkTypHOro T2 reomepu4yHOro ¢paktopin Ha npouec criikaHgsa. @e-
HOMEHOJIOTYHHH OMKC Mpouecy CriKkaHHs..

Cnikanna 6 peanvHux yMoeax.

Bnaus pisnux (axropis (TemnepaTtypu, uacy, BNacTHBOCTeH BUXiIAHHUX MOPO-
LIKIB Ta (POPMOBOK, YMOB CIiKaHHS Ta iH.) Ha KiHeTHKY MpolieciB crikaHHs Ta ¢op-
MYBaHHS CTPYKTYpPH Ta BIacCTUBOCTEH BUPOODIB.

Menoou inmencuhikayii npouecie cnikaHua.

AxTHBOBaHe cnikaHHsa. ®i3nyHi Ta Pi3MKO-XiMiYHI METOAM aKTHUBaWii cri-
xaHHs. CNikaHHS 32 paxyHOK 30BHIILHBOrO BIJIMBY Ha MaTepial Ta 3a paXyHOK BH-
KOPUCTaHHs MaTepiajiB 3 Harepel 3aaHWM aKTHMBHUM CTaHOM. Di3uko-XimiuHi
ABULLA, SIKI JIE)KaTh B OCHOBI Pi3HUX METOJiB aKTHBOBAHOTO CITiKaHHS.

C

RIKAHHA N0 MUCKOM.

I"apsiye npecyBaHHsA. MexaHi3M yILiJIbHEHHS Ta 3aKOHOMIpHOCTI pOpMyBaHHS
CTPYKTYpH 1 BnacTUBOCTeH BUPOOIB Mpu rapsuomy npecyBaHHI.

I"apsiue i30cTaTHUHE NpecyBaHHs, IMHAMIUHe rapsde NpecyBaHHs, rapsye Ky-
BaHHs Ta LITAMIMOBKA MOPHUCTHX 3aroTiBOK. 3aKOHOMIPHOCTI (OpMYyBaHHs CTPYK-
TypH Ta BJacCTMBOCTEH BUPOOIB MpH BUKOPHUCTaHHI IMX METOIB.

CnikaHHa 6a2aMOKOMNOHEHNHUX CUCHIEM.

3aKOHOMIpPHOCTI Ta KiHeTHKa crikaHHs 0araTOKOMMOHEHTHUX CHCTEM Y TBe-
pai ¢asi. Ponb npouecis rerepoandysii.

Oco6auBocTi ycanku 1a npoueciB GpopmyBaiilisi CTPYKTYPH Ta Bl1aCTHBOCTEH
NIOPOLUKOBUX BUPOOIB NpH CriKaHHI CUCTEM 3 HEOOMEXEHOI PO3UHHHICTIO KOMIIO-
HEHT, OOMEXEHOIO TX POZUHHHICTIO Ta PO3YUHHUX OIHWH B ONHOMY.

CnikanHst 6araTOKOMMOHEHTHHUX CHCTEM Ta KOMIMO3MUIMHHUX MaTepiajiB y
NpUCYTHOCTI piakol ¢a3u. Ponb 3MouyBaHoCTi TBepaoi a3u piakor. Briius pizHux
dakTopiB (3MOUYBaHOCTI, PO3UMHHOCTI KOMITOHEHT, 1LIbHOCTI (OPMOBOK, KilbKO-
CTi piaxoi ¢a3u Ta iHUI.) Ha NpoLec crikaHHs Ta (GOPMYyBaHHs CTPYKTYpH Ta Biac-
TUBOCTEH MOPOLIKOBHX Ta KOMIO3ULUIHHKUX MaTepialiB.

[IpocouyBaHHsA. 3aKOHOMIPHOCTI NPOCOYYBaHHsI MPH BUIOTOBJEHHI MOPOLL-
KOBMX Ta KOMIMO3ULIHHUX MaTepiais.

Baacmueocmi cneuenux nopokosux nma KOMRO3uWinHux eupoois.

3aneHICThb BIaCTUBOCTEH BUPOOIB Bi/l yMOB CIiKaHHS Ta XapaKTePUCTHK BH-
XIJHHMX MaTepianiB Ta MOPUCTHX 3aroTiBOK. MeTon KOHTPOIIO CTPYKTYpH Ta Biiac-
THBOCTEH crieyeHux BUPOOIB.
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2.4 Teopis Ta TeXHOJIOTisI HAHECEHHsI NOKPUTTIB

3Ha4Y€eHHs 3aXHCHUX MOKPUTTIB 1151 pi3sHUX o6acTel TexHIKK. 3aBaaHHs sAKi
BMPILUYIOTBCS 3 BUKOPUCTAHHSIM HamuieHUX NOKpUTTiB. Kiackdikauis MOKPHUTTIB.
["asoTepmiuni i BaKyyMHO-KOHAEHCALINI NOKPUTTSL.

3aranbHa XapaKkTepUCTHKa COCO6IB HaHEeCEeHHs NOKPHTTIB.

Knacuikauis razorepMiyHnx cnoco6is Hanunenns. EnekTponyrosa metani-
3allis. 3arajbHi 3aKOHOMIPHOCTI e1eKk1poay rosoi MeTanizautii. Enextpuuna ayra, siK
JUKepeJs10 HarpiBy po3nuiseMoro Marepiainy. ['azononym'sxe Hanunenns. [nazmose
HAMHUJIEHHS. YTBOPEHHS | CKnaa HU3bKOTeMMepaTypHoi niasmu. [nasmosuit cTpy-
MiHb SIK JUKEPEJIO HarpiBy HANMISEMMX YACTHHOK. 3HAXOMKEHHS BHXIAHMX Xapak-
TEPUCTHK MJIa3MOBOIO CTpyMeHs. 3MiNa BHUXIJHHMX XapaKTEPUCTHUK I171a3MOBOTO
CTpyMeHsl. 3ara/ibHi 3aKOHOMIPHOCT] I€TOHALi IHO-Ta30BOr0 HanujeHHs. MexaHi3Mm
IeTOHALI/iHO-Ta30B0T0 nepeTBopeHHs. KiHeTHka HeTOHallifHO-Ta30BOr0 MepeTBo-
peHHs. [IpucKopeHHs 4acTHHOK NpH 1eTOHALHHO-Ta30BOMY HallHJIeHHI.
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3axkonomipnocmi opmysanns nomory wacmunor npu 2azo mepmiuHoMYy
HanuneHHi

OcHoBHI crazil rasorepmiuHoro Halmsienus. Harpis i NPUCKOPEHHS YacTHU-
HOK MaTepiaJiB B razoBomy ctpymeHi. OcobnuBocTi GOpMYBaHHS MOTOKY YaCTHHOK
[IpH MOPOLLIKOBOMY 1 MPOBONOYHOMY crnocobax HanuieHHs. 3MiHa TeMnepaTypy i
LUBMJKOCTI FA30BOI'0 MOTOKY | YACTMHOK, L0 HAMWIOThCs. OCHOBHI 3aeXKHOCT i
PIBHSIHHS U1l PO3PaxyHKY poO3Mipy pPO3MHIIOEMHX YaCTHHOK.

Ymeopenna ma cmpykmypa zazomepmiunux nokpummie.

Bsaemopnis yacTuHOK 3 HanumoBaHOO NoBepxHeto. IIpoueck siki MPOXOASTH
B 30HI KOHTaKTy. Bu3HaueHHs eHeprii akTMBaUil 11 YTBOPEHHs MiLHMX 3B'3KiB.
Cxema pedpopmanii yacTHHOK NpH 3ycTpidi 3 ocHoBolo. Hanophuu i IMITYJTECHUI
TUCKH. MexaHisM ¢izuko-XiMidHHX mpouecis, siki 3a6e3neuyloTh yTBOPEHHS Mill-
HUX 3B'13KiB. BuHHMKHEHHs (i3M4HOrO i XiMiYHOrO KOHTAKTIB B 30HI B3aeMoOmii.
YMOBH (OpMYBaHHs NOKPHTTA B Pi3HUX TOUKAX NATHA HanuneHHs. Dirypa Hamu-
nerHs. OcobauBocTi hopmyBaHHA CIPYKTYpH TMOKPUTTS Ta 1i XapaKTepHCTHKA.
Ilpuunna yTBOpeHHs i XapakTepuciuKa iedeKTiB CTPYKTYpH.

Bakyymno konoencayiiine nanunenns.

Knacudikauis criocobiB BakyymHo koHaeHcaliliHOro HanunenHs. Oisuko-Xi-
Mi4HI OCHOBH MpOLIECY BUMapoByBaHHsS YMCTHX METajliB, CTaBiB i cnoayk. Pis-
HaAHHA Jlenrmtopa. [lpasuno Payns. Kartonue posnunenus. ®opmyBaHHS MIOTOKY
HanuIs€MHUX YaCTHHOK. ATOMapHUH, MOJeKyIspHUH, 10HI30BaHUIi Ta 3MilLaH] 1o-
TOKH. HasIBHICTb B IapOBOMY MOTOLL arperaris aTomis, MONeky i kanenbHol das.
Exepris Hanunenux yactunok. Cnocobu ii 36inbluenHs. Ancop6Ouis YacTHHOK Ha
noBepxHi Hanunenns. Pisuuna agcopbuis i xemocop6uis. Tepmiuna akomomnawis
aTOMIB HanuoeMoro matepiany. [IpouecH 3apoakeHHs i pOCTY HAMMIIOEMUX TTOK-
putTiB. PO3Mip KpUTHUHOrO 3apoaKy 10BOT ha3m i HOro 3aneskHicTs Bin maTepiajiB
MOKPHTTA. DOpMyBaHHs CTPYKTYpH NoKpUTTs. Tpusonna Moaens. XapakTepuctuka
PO3Mipy KpHCTalliB Ta BIIMB Ha HOPMY TeMIepaTypH roBepxHi i andy3iiHOT akTu-
BHOCTI aTOMiB.

Fazohazne nanunenns nokpummis.

TepmonnHamika npouecy yTBopeHHs! NokpuTTiB. OCHOBHI peakui, s npo-
X0onATh B peakuifHomy npoctopi. Tepmiunuii posknan. [IpunLunoBa cxema ycra-
HOBOK 1151 OTPUMAHH$ MOKPUTTIB i3 razoBoi (asu. PopmyBaHHs CTPYKTYpH i BIIac-
THUBOCTI ra3o(asHux MOKPUTTIB.
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Komnosuuyiani earexmpoximiuni nokpummas.

3aranbHa XapaKTepUCTHKa KOMIO3MUIHHHUX eNeKTPOXIMIYHUX TOKPUTTIB.
Cranii yTBOpeHHs. YMOBH pOCTy Me1aneBol MaTpuLi Ta BIUJIMB Ha MpoLecC Itapame-
TpiB poOOTH (CTPYM, KOHLEHTpaLlis, Temrnepartypa Ta iH.). DopMyBaHHs CTPYKTYpH
MOKPHUTTS Ta HOr'O BJIACTUBOCTI.
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PEVMTUHIOBA CUCTEMA OUIHIOBAHHSI
BCTYIIHOI'O BUITPOBYBAHHS

1. ITouaTKkOBHI pEHTUHT BCTYMHHKA 33 €K3aMeH PO3PaXOBYETHCS BUXOASIUM 13
100-6anbHOT wikany. [1pyn BU3HAUEHHI 3arajbHOrO PpeMTHHIY BCTYNHHKA MOYATKO-
BUH pEeNTHHTI 3a ex3amell nepepaxoByelcs y 200-6anpny mkany 3a BiANOBIAHONO
TabauLero.

2. BetynHui icnuT npoBoAMTCS YBUIISI TecTyBaHHs 50 nuTaHb Ha miatdo-
pmi https://www.classtime.com — 90 xs.

Ko>xne 3aBnaHHs ¢)axoBoOro BCTYNHOro BUMPOOYBaHHS MICTUTh TEOPETHUYHI
TNIUTaHHS, K] € 3ara/IbHUMHU 3a rajy3sto Meranypris.

Ko>xHe nuTaHHs ouiHoeThes y 2 6anu. [ns Bianosiae# 3 aekinpkoMa npasu-
JIbHUMMU BIZANOBIASIMU repen0avaeTbes 4YaCTKOBE OL[iHIOBAHHS.

3. Cyma OaniB, oaepxaHUX Ha ek3ameHi nepeBoauThesi Ao 200-6GampHOT
LLIKaJy 3TriAHO 3 TabyHLeto:

Tabmiug BIANORITHOCTI QIIHOK peltTIHIOBOT cricTeMIt vitinioRatina (PCO. 60...100) 6anam 200-6a.imHoi imkaan (100...200)
Ouinxa bann Oiika ba Ownika ba:m Ouinka Basn
PCO 100...200 PCO 100...200 PCO 100...200 Pco 100...200
6l) 100.0 70 1250 8 150,0 gl 175,0
61 | 1025 7l 1275 | sl 152.5 1] 177.5
a2 105,0 72 1300 82 155.0 92 180.0
63 107.5 73 132.5 383 157.5 v3 182,5
04 110.0 74 135.0 84 160.0 94 185,0
65 112.5 75 137.5 85 162.5 EA) 187,5
66 115,0 76 140.0 86 165.0 96 190,0
67 117.5 77 1425 87 167.5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 1225 79 1475 89 172,5 99 197,5
100 200,0
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