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OCHOBHI 3ATAYI BCTYIIHOI'O ICITUTY

BerynHuii icnut cTaBUTh 33729y OIIHUTH KOMIUIEKC TEOPETUIHHUX 3HAHB,
OTpUMaHUX a0ITypIEHTOM Y IEpi0oj] HaBUYaHHS Ha KBali(iKalifHOMY piBHI
OakayiaBpa, piBeHb TBOPYOTO MUCJICHHSI, yMIHHSI CHHTE3YBaTH 3HAHHS OKPEMUX
JTUCITUTLIIH JJII CAMOCTIHHOTO PIIICHHS MPAKTUYHUX 3371a4 B 00J1aCTI METATyPTii.
[lepenik nuTaHp, IKUN MPOMOHYETHCS, CHCTEMATU30BAHO IO PI3HOMAHITHUM
B3a€MO3B’A3aHUM CTOPOHAM JISIIBHOCTI (DaxiBIIs Ta OXOIUIIOE 11 TEOPETUUHI
OCHOBH, a TAKOXK MUTAHHS 3aCTOCYBAaHHSA OTPUMAHUX TEOPETUUHUX 3HAHD JIJIS
pIIICHHS MPaKTUYHUX 3aj1a4. [IuTaHHs, K1 MICTAThHCS B €K3aMeHallIHUX O1j1eTax,
MOKJIMKAH1 BUSIBUTH 3HAHHS 3 YCIX BUJIIB A1SUIbHOCTI MaiOyTHBOT'O Marictpay
paMKax HaBYAJIbHUX JUCLMILTIH, sIKI BUBUATIUCS 0akajgaBpoM abo CHeIiaaiCTOM.
Koxuuit ek3ameHaliiauii 017€T MICTUTh TECTOBI MUTaHHS 32 IPOTPAMOIO0
BCTYIHOTO iCITUTY, SIKa IPUBOTUTHCS HIDKYE.

[MHOPAOOK ITPOBEJIEHHA BCTYIIHOI'O ICITUTY

[IpuiioM BCTYIMHOTO ICIIUTY IO CHEIATIBHOCTI 31HCHIOETHCS MPUMMAaTBHOIO
($haxoBOIO €K3aMeHallIiHO0 KoMici€ro. BeTymHiM iCIUT TPOBOAUTHCS JIs
abITypi€HTIB BIAMOBIAHO A0 3aTBEPAKEHOT0 MPUHMATBHOIO KOMICIEIO Tpadiky.
[lepen icnuToM POBOASTHCS KOHCYJIbTAllli, K1 IPU3BaH1 JOIMOMOTTH Y TIATOTOBLI
JI0 ICTIMTY, HAJAI0Th BIJMIOB1/II HA OKPEMI MMUTAHHS TPOTPaMU BCTYITHOTO 1CITUTY.

Berynnuil icnut npoBOANUTHCS y MUCbMOBIN TecToBil (hopmi. Pesynbpratu
BCTYITHOTO BUIIPOOYBaHHS OTOJIOIIYIOTHCS TPUIMaIbHOIO KOMICi€0 Ha

HACTYITHUU JI€Hb.

Ex3amenariiiauii 0u1eT BKiIo4ae 48 TECTOBUX 3aBJaHb, SIK1 OXOILTIOIOTH OCHOBHI
KypCH MIATOTOBKH KBaTihiKaIlli «oakaiaBp.

[TPOI'PAMA

BCTYMHOTO (haxoBoro icnuty a0 marictpatypu Ha Ol «/locnimkenns mpouecis Ta
pO3poOKa TEXHOJIOTIN B METAITyprii», cremianbHicTh 136 «MeTamypris»

1.MeTtanyprisi 4aByHy

1.1 3aranpHa XapakTepUCTUKA JOMEHHOTO BUPOOHHIITBA 1 HOTO 3HAYEHHS Y
BUPOOHUYOMY LIUKIII YOPHOI MeTanyprii. OCHOBHI €Tanu pO3BUTKY JOMEHHOTO



BUpoOHHUIITBA. CXema TOMEHHOT0 BUPOOHMIITBA Ta JOMEHHOro nporiecy. Cxema
pobotu JoMeHHO1 neyl. YUHHUKY, 110 JIMITYIOTh 301IbIIEHHS MPOTYyKTUBHOCTI
nedi 1 3HKEHHS BUTpaTh Kokcy. HeoOX1qHICTh MiATOTOBKYA CUPHUX MaTepiaiiB 10
JOMEHHOITUIaBKH. [lepcriekTHBY pO3BUTKY JJOMEHHOT'O BUPOOHHUIITBA.

1.2 TTanuBo NOMEHHOI MIaBKU. Buan manmBa, 110 3aCTOCOBY€ETHCS B JOMEHHIH
ru1aBiil. Bumoru no momenHoro maiansa. KoOkc Sk OCHOBHUI BH/I ITaJINBa
JnoMeHHoro nporecy. @yHkuii KOKCy B JOMEHHOMY Ipoleci. Bumoru 1o sikocTi
KOKCY.

1.3 Pynu, darocu 1 X 3aMiHHUKH.

3aumizni pyau. PynoyTtBoprorodi minepaim. Minepanoriyai Tanu pya i ix
BJacTUBOCTI. HallBaXTUBIII BIaCTUBOCTI Py, IO BU3HAYAIOTH X METATypriiHy
IIHHICTB: BMICT 3aJ1i3a, 30arauyyBaHiCTh, CKJIaJl IOPOKHBOI MOPOIH, HASIBHICTh
JOMIIIOK, (PI3UYH1 BIACTUBOCTI. 3amacu 3aJ1i3HUX Py Y CBITI 1 B YKpaiHi.
Po3mitieHHs 3a1130pyAHUX POJOBUII IO paifoHax YKpaiHu. XapaKTepuCTHUKa
BITUM3HSHUX POJOBUII 3aJ113HUX pya. HaliBakyuBiIi 3a1130py/IHI pOJOBHIIA 32
KOPJOHOM.

Mapranuesi pyau. Ilpu3HadeHHs MapranueBux py/a B JOMEHHiH miasui. Pyzo -
yTBOPIOIOU1 3'€JHAHHS Maprauio. Bumorn o sikocti MapranueBux pya. OCHOBHI
POJOBHIIA MAPTaHIIEBUX PY/I.

dnrocu 1oMeHHOI 1aBku. [Ipu3HadenHs QuirociB B JoMeHHOMY Tiporieci. Tumnu
¢urociB. Buan ¢irocis, 1110 3aCTOCOBYIOTHCS: BaIHAK, Kpeha, Yepenaniiuk,
KBapIUTH, MJIABUKOBUH IIMAT Ta iH. BuzHaueHHs (rocyrovoi CipoMOKHOCTI
BarHsAKIB. BrumB ocHOBHMX ()IIOCIB HA TOMEHHHM Mpoliec. 3aMiHHUKH Py 1
GbrociB y JoMeHHOMY BUPOOHHITBI. [I[pUHIIMIIN MeTamypriifHOl OLIIHKA CUPUX
MmaTepiaiiB. BUMoru g0 SIKOCTI CHpUX MaTepiaiB.

1.4 TlinroToBKa cupHX MaTepiajiiB A0 AOMEHHOI MIaBku. MeTa, 3HaUeHHS Ta
e(EKTUBHICTh MiATOTOBKH METATYPriifHOI CAPOBUHU JI0 JOMEHHOI IIJIaBKH.
CniocoOu miAroTOBKM cupux MarepiamB. J{poOieHHs 1 moapiOHeHH. 3aBIaHHS,
METO/IY 1 TIOKa3HUKHU ApoOseHHs. bynoBa npobapok 1 MIMHIB 1JIs MOAPIOHEHHS, 1X
3aCTOCYBaHHA Ha METANypriiiHuX 3aBojax 1 (padpukax 30araueHHs. [ poxoyeHHs 1
kiacudikaris. Mera, xapakTepruCTHKa 1 MTOKa3HUKH TPOIECIB TPOXOYCHHS 1
knacudikamii. BygoBa rpoxoTiB 1 kj1acu(ikaTopis, iX 3aCTOCYBaHHS MPU
MiTOTOBIII CHPOBUHU JI0 JOMEHHOI IJ1aBKU. Bumnan pyx 1 BanmHskiB. MeTa
MIPOIIECIB BUTIATY 3ai3HUX py/ 1 BanHsKiB. [Ipuctpoi nms Bunany. 30araueHHs
3aJII3HUX 1 MapraHueBux pya. Mera 30arauenssi. @i3uyHI OCHOBH 1 TEXHIKO-
€KOHOMIYHI MOKa3HUKH PI3HUX CIIOCO01B 30araueHHs. Pyopo3oupanusi,



npomuBKa. ['paBiTaliiifHi MmeToau 30aradeHHs (BiJcayKeHHS 1 30arauyeHHs y
BaXKHX CyCHeH31sx). 30araueHHss MeToioM (pioTartii. MaraitHe 30araueHHs,
OynoBa MarHiTHUX cerapaTopiB. CXeMu JIaHIIOTa anapaTiB 30araqyBabHIX
¢babpuk. Ycepennenns marepianiB. HeoOX1aHICTh ycepeTHEHHS CHPUX MaTepialiB
JIOMEHHOI y1aBKu. [Toka3HUKY MPOIIECIB ycepeHeHH. MeToau ycepeIHeHHs, 1X
edekTuBHICTh. CTaH 1 MEPCHEKTUBH PO3BUTKY YCEPEAHEHHS! JOMEHHOI CHPOBUHMU.
OKkycCKyBaHHS 3aJ130pYyIHUX MaTepialiiB. 3arajibHa XapakTepUCTHKA, Cy4YaCHUN
CTaH, 3HAYCHHS 1 TIEPCIIEKTUBU PO3BUTKY KOKHOTO 3 METO/IIB BUPOOHUIITBA
OKYCKOBaHO1 CUPOBHUHH. SIKICTh OKYCKOBAHMX 3aJI130PyIHUX MaTepiaiB.

1.5 BupoOuuirBo arnomepaty. Cxema arioMepauiiHoro mnpoiecy. BUHUKHEHHs
Ta PO3BUTOK MPOIIECY arjioMepariitHoro crikanHs B mapi. ®i3uKo-xiMi4H1 OCHOBH
IpOLECY CIIKaHHA arjioMepary. XiMIYHUN Ta MIHEPAJIOTIYHUH CKJIaJl arjloMepary.
TexHonoriuyHa cxema arjaomepaiiitaoi padpuku. [Ipuiiom Ta ckiayBaHHS
MMXTOBUX MaTepiamiB. [liAroToBKa arioMepariitHoi MUXTH 10 CIIKaHHS:
yCcepeaHeHHs MaTepiaiiB, MiIT0TOBKA KOMIIOHEHTIB IIUXTH MO
IpaHyJIOMETPUIHOMY CKIIJTy, JO3YBaHHs, 3MIIITyBaHHS 1 OTPYIKYBaHHS IIHXTH.
KoHcTpykuis cTpiukoBoi arnomepariiftHoi MammHu. O6nagHanss ta 0y1oBa
arnomepartiitHoi padpuku. PO3BUTOK TEXHOJOT1i BUPOOHUIITBA arjioMepary.

1.6. BupoOGuuirBo okatuinis. O0CTaBUHU, 0 BUKJIMKAIN HEOOX1AHICTh
CTBOPEHHS 1 PO3BUTKY IILOTO CIIOCO0Y OKYCKYBAaHHS 3a1130pYJHOI CHPOBUHHU.
Onep)kaHHS CHPUX OKATHIMIB. 3MIITHIOIOUNNA BUIIA OKaTUIIB. Di3UKO-XIMIUH1
MPOIIECH, IO CYITPOBOIKYIOThH 3MIIHIOIOUNN BUTAN OKaTUIIB. O0aTHaHHS
babpuk orpyIKyBaHHS, MPUCTPOI IJIst OTPYIKYBaHHS IMIMXTH, Oy 10Ba MAIINH JIJIs
BUNATy oKkaTUIiB. KomMOiHOBaH1 yCTaHOBKM /Jisi 00maity okaTuiiB Ty PemriTka-
TpyOuacTa mid- 0X0JIOHKyBay.

1.7. Pyx marepianiB 1 ra3iB B JoMeHH1# niedi. [IpoTuTedis mmxTH 1 ra3y sik YNHHUK,
10 BU3HAYAE BUCOKY EKOHOMIYHICTh JOMEHHOI Medi. PyX MMXTH B JOMEHHIM meui.
HeoOxiH1 1 JOCTaTHI yMOBHU OMyCKaHHS MIMXTU: 3MEHIIEHHS 00'eMy MaTepialiB B
neyl 1 HasiBHICTh PYIIIMHOI CUJU (aKTUBHOI Baru). UNHHUKH, 110 BIUIMBAIOTh Ha
aKTUBHY Bary CTOBIA IMUXTOBUX MartepiaiiB. [IIBUAKOCTI OITyCKaHHS IIUXTH B
nepepi3 nevi. Pyx maTepiaiB B HIOKHIN YacTuHI revi. PyX ra3iB B JOMEHHIH 1eui.
["a30mpOHUKHICTS HACUITHOT MacH B II1api, CIOCOOU 1i KOHTPOJI0. 3aJIeKHICTh
BTpaTH TUCKY Ta3iB, IO PYXalOThCs B IIapl CUTIKUX MaTepiajiB, BiJ (I3UIHUX
BJIACTUBOCTEHN MaTepialiiB 1 MapaMeTPiB ra30BOro MOTOKY. YMHHUKH, 10
BIJIMBAIOTH HA PO3MO1] KOMIOHEHTIB IIUXTHU MO PaAlycy KOJOLIHUKA MPU
3aBaHTaXKEHH1 MaTepialiB B JOMEHHY Mi4. KepyBaHHs po3noiioM MatepiaiiB Ha



KOJIOIITHUKY JJOMEHHOI Teul MIJITXOM 3MIHU TOCIIOBHOCTI 3aBaHTaXKEHHSI, PIBHS
3aCHITy Ta BEJIMYMHU T10]1a4i.

1.8 IIporecy BiTHOBJICHHS B IOMEHHIH nieui. Cxema BiJTHOBJIECHHS 3aj1i3a 3 OKCHUIIB
B JIOMEHH1H nedi. TepMoarHaMiuHI YMOBHU BITHOBJICHHS 3aJ113a OKCUAOM BYTJICI[IO
1 BonHeM. TepMorHaMiKa 1 KIHETHKa peakiiii B3aeMO/Ii1 BYTJICILIO KOKCY 3
BYTJICKUCIIOTOIO 1 BOJSHOIO Maporo. MexaHi3M IpsIMOTO BiTHOBJICHHS 3aj1i3a
BYTIJIEIIEM KOKCY 3 TBEp/101 (ha3u Ta 13 3a113UCTOro nutaky. [lopiBHSIHHS IPSAMOTO 1
HETPSMOTO BITHOBJICHHS, BIUTUB 1X BI/IHOCHOTO PO3BUTKY Ha BEJIUYUHY HEOOX1THOI
BUTpATH KOKCY. CHiBBIAHOIICHHS MK PE€aIbHUM 1 ONITUMAJILHUM CTYTICHEM
PO3BUTKY MPSMOTO BIITHOBIIEHHS 3aii3a. MeXaHi3M 1 KIHETUKa BITHOBJICHHS 3aj113a
razamu. BigHoBiaenns M, Si, P B momeHHil mey.

1.9 YTBOpeHHs yaByHy Ta 1uiaky. HaByrielroBaHHs BiIHOBJICHOTO B JOMEHHIN
niedi 3ai3za. Peakiiis po3kiaagaHHs OKCUAY BYTJICIIHO, 11 pOJib B MPOIIEC]
HaBYTJCIIOBaHHs 3aji3a. [lnaBneHHs yaByHy B TOMeHHii redi. HaByrientoBanus
piakoro yaByHy. [lepexin B yaByH 1HIIHMX JOMIIIOK: MapraHifto, hbochopy,
KpeMHito, cipku. [locmiJoBHICTh eTamiB NUTAKOYTBOPEHHS B JoMeHH1# niedi. Ckiaj
1 BJACTUBOCTI MEPBUHHUX LUIAKIB, iX BITHOCHA KIJIbKICTh. BIUIMB pi3HUX YHNHHUKIB
Ha TEMIEpaTypHUM 1HTEPBaI 1 BUCOTY 30HU IIJIAKOYTBOPEHHS. 3MIHA CKIIAJy 1
KUIBKOCTI 1IJJAKy Ha HUISXY KOT0 PyXy BiJ TOPU30HTY IJIAKOYTBOPEHHS 10 TOPHA.
[TpomixkHi 1 KIHIEB] HITakd. BIuiMB 1u1aky Ha CKiaj 4aByHY. Y MOBH
necynbdypariii yaByHy B JIOMEHHIU Te4i 1 mo3amniyHa aecyiabypairisi, METOIH,
yCTaTKyBaHHS.

1.10 TeruoBi mpouecH B TOMEHHIH neyi. ['opiHHS BYTJIEII0 B OKUCIIIOBAIIBHUX
30HaX (pypMEeHUX BOTHUII. 3MiHa CKJIay ra3y Ta HOro TeMIeparypu B FOpHIi O oci
bypmu. TeopeTnuna TemrepaTypa ropinas. Po3aMipu 30H TOpiHHS 1 YUHHUKH, 1110
BU3HAYAIOTH 1X. 3aKOHOMIPHOCTI TEIJIOOOMIHY MiX MaTepiajlaMu 1 ra3aMHU B
IPOTUTEUIN HUX TEINIOOOMIHHUKAX. Ternmoo0OMiH MK MOTOKaMU IIMXTH 1 ra3y B
JOMEHH1H nevi. 3MiHa TeMIiepaTyp IIMXTHU 1 ra3y Mo BUCOTI Meyi. 3MiHa
TeMIepaTypH o paalyCcy JOMEHHOI Meul Ha pi3HuX ii ropu3oHTax. CKian i
KUIBKICTh TOPHOBOTO Ta3y. 3MiHa CKJIAy 1 KUTBKOCTI Ta3iB MPHU MPOXOKEHHI 1X
yepe3 JOMEHHY Mid. YUHHUKY, 1110 BU3HAYAIOTh CKJIA]] KOJIOIIHUKOBOI'O Ta3y.
CxJtaJ1 KOJIOIIHUKOBOTO Ta3y sIK MOKa3HUK XOAYTPOIIECIB BIIHOBJICHHS B JOMEHHI!
neul. Metoau inTeHcudikalli TOMEHHOTO MPOLECy.

1.11 HoBi mporiecu oKyCcKyBaHHS Ta BUPOOHHUIITBA 3a113a. 3aKOHOMIPHOCTI
PO3BUTKY TEXHOJIOTTYHUX CUCTEM, HAIIPSIMKHA PO3BUTKY BUPOOHUIITBA arjioMepary,
riOpuAHUX MaTepiaiiB, JOCIIKEHHS B 00JIaCTl MIATOTOBKYA METATYPriitHOT
cupoBuHH. HOB1 TexHOJIOT1I Y BUpOOHHMIITBI arfiomepary 1 okatumis. [Ipono3uiii



I0JI0 Pecypco- Ta eHepro3oepexeHHs. Hu3pkoTemmnepaTypHi TEXHOJIOTI]
oKycKyBaHHs. be3BunantoBanbHi MeToan OKycKyBaHHs. HoBi MeToau
OpuKeTyBaHHS METaNypriiHoi cupoBuHU. OKYCKYBaHHS 3@ IPUHIIUIIOM
KokcyBaHHs. CyMillleH1 IPOIECH BUPOOHULITBA TOPUIHUX OKYCKOBAHUX
MaTtepialiB OKUCIEHOTo copTaMeHTy. CyMilleHi IPOoIeCH OKYCKYBaHHS Ta
MeTasi3allii 3a1130pyAHO1 CUpOBUHU. MeTamizallis 3a1i30pyIHUX MaTepialiB y
TpyOUaTHx Ta maxTHuX nedax. [lozagomeHnHe oTpumanHs 3aii3a. TexHomorii
MONEepPEeHBOTO BIAHOBICHHS 3aM130pyIHUX MaTepiamiB. [IpsiMe BiTHOBIECHHS
3amiza. [liAroToBKa CUpOBMHM Ta MAJIKUBA 10 MPSIMOTO BiTHOBJIEHHS. BUpoOHUIITBO
kpuii. CupoBrHA 1 arperatu AJisi BApOOHUIITBA KPHUIIl, BUJIIICHHS METaJIeBOrO
3amiza. Bukopucrtanus npoaykiii 6e3kokcoBoi Metanyprii. OiHKa MmpoLecis
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2. MeTaaypris craJi

2.1 CyyacHuii CTaH Ta CTPYKTypa CTaJeIUIaBIIIbHOTO BUpOOHUIITBA. CydacHi
crocobu MacoBOro BUPOOHHUIITBA CTAaII 11X XapakTepucTtuka. [lnan
CTaJICTIIIABMJIBHOTO 11€XYy 1 OCHOBHI BAHTa)KOTIOTOKHU, KOHCTPYKIIIi OCHOBHHX
TEXHOJIOTIYHUX arperariB. 3arajibHi BiJOMOCTI IIPO IIMXTOBI MaTepiaJik IIABKH.
[Inaku craneniaBUiIbLHUX MpoIeciB. TeXHOJIOrYHA cXeMa BUPOOHUIITBA CTal.
KonBepTepHi criocobu BUIIIIABKH CTalll, iX 0COOIUBOCTI. TEeXHOIOT1SI KOHBEPTEPHO1
TJTaBKH.

2.2 Knacudikarisi Ta MapKyBaHHS CTall


https://www.twirpx.com/file/644062/
https://www.twirpx.com/file/441629/
https://www.twirpx.com/file/203879/

2.3 3aranpHa (i3UKO-XIMIYHA XapaKTEPUCTUKA CTAICIUIABUIILHUX MIPOIIECIB Ta
OCHOBHI PEaKIIii y CTaJlelJIaBIIIbHUX BaHHAX.

2.4 Pi3HOBU/IM 1 BaplaHTH KOHBEPTOPHUX MPOIIECIB MOBITPSHOTO AyTTs. bynoBa i
cxema poOoTH KOHBEPTEPIB JOHHOTO MOBITPSHOTO AyTTA. beceMepiBChkuii mporec:
MaTepianu JJIsl IPoIecy, TEXHOJIOTIs OeceMepiBChKOI IIIaBKH, 0COOIMBOCTI
OKHCJICHHS JOMIIIOK, TeIJIOBHUM OanaHc Mpolecy, BIACTUBOCTI 1 3aCTOCYBaHHS
O6eceMepiBChKOi cTali. ToMaciBChbKul mporiec: 0COOJUBOCTI MPOLIECY,
TEXHOJIOT1YHI MEeP10/IU TIJIaBKU, OCOOJIUBOCTI OKUCIICHHS JOMIIIOK, PO3KUCIICHHS 1
HaBYTJICIIbOBYBAaHHS CTalll, TEIUIOBUI OallaHC TOMACIBChKOI MIIaBKH.

2.5 KonBepTepHuil polec 3 NpoayBaHHIM KUcHEM 3BepXy. CyTHICTh
KHCHEBOKOHBEPTEPHOTI'O MPOLIECY 3 BEPXHIM AYTTAM, [I€pEBAru 1 HEAOIIKH.
KoHcTpyKIlis KOHBepTEpa, MPUCTPI OKPEMHUX €JIEMEHTIB 1 IXHE PyHKIIIOHATbHE
NpU3HAYEHHS, CXeMa KJIaJKU BOTHETPUBKOI (PyTEpOBKH 1 ii 3HOIITYBAaHHS,
KOHCTPYKIIIi 3aCTOCOBYBAaHUX TyTTbOBUX MPUCTPOIB, OXOJIOKEHHS 1 OUHUILECHHS
KOHBEPTEPHUX ra3iB, ycrarkyBaHHs. [1IuxToBi MaTepiaau i BAMOTH, L0
CTaBJISIThbCS 10 HUX. [Topsiiok mpoBeIeHHS TEXHOJIOTIYHUX Onepariii
KOHBEPTEPHOTO MpoIIeCy (3aBajika MIMXTOBUX MaTepialliB y KOHBEPTEP, IPOIyBKa,
NoBaJIKa KOHBEpTEpa JiJisl BIIOOpY MpoOH METally 1 BUMIpY TEMIEPaTypH, BUITYCK
MeTaiy, PO3KUCIEHHS Ta JIETYBaHHs), IXHs TPUBAIICTH 1 0COOJIUBOCTI.

2.6 TexHoorii Ta 0COOIMBOCTI KOHBEPTOPHHUX MPOIIECIB 3 JOHHOK KHUCHEBOIO
npoyBKoro. [leperyMoBH CTBOPEHHS MPOLIECY 3 JOHHOIO MOJa4et0 KUCHIO.
[lepeBaru 1OHHOTO AYTTA B MOPIBHAHHI 3 BEPXHBOIO MPOJAYBKOK KUCHEM, HOTO
He0J1iKu. OCOOMMBOCTI KOHCTPYKIIT KOHBEPTEPIB 3 JOHHOIO MPOTYBKOIO;
KOHCTPYKIIS JyTTHOBUX MPUCTPOIB; 3aCTOCOBYBaHI ra3u i piIMHU K 3aXUCHI
3aco0u; mapaMeTpH TyTThOBUX MPUCTPOIB, IXHS KUIBKICTh 1 CXEMH PO3TaITyBaHHS
B JHUII KOHBepTepa. JlyTTbOBHIA pEXKUM: TEXHOJOTIYHI, TEePMOJUHAMIYHI 1
KIHETHYHI 0COOJIMBOCTI JOHHOT KUCHEBOI MPOAYBKH, BIUIMB Ha T1IPOIUHAMIKY
BaHHHU, MTPOILIEC IJTAKOYTBOPEHHS. MOXKIIMBOCTI IIpoLiecy 1o nepepoOlil YaByHIB
PI3HOTO XIMIYHOTO CKJIaJy W BUIUIABKHU CTaJIH.

2.7 Pi3HOBUIM 1 BapiaHTH MMOJIOBUX IPOIIECIiB BUPOOHUIITBA cTalll. OCHOBHI
0COOJIMBOCTI 1 PI3HOBUAM MApTEHIBCHKOTO Ipoliecy. KoHCTpyKiis 1 poboTa
MapTeHi1BChbKOi nedi. [lepioan MapTeHIBChKOT TUIABKH 1 iXHE 3HaYeHHs. Teroa
po0OoTa MapTEHIBCHKOI €41, MaTepiaJIbHUM 1 TETIJIOBUH OalaHCH TIPOIIECy.
Oco6muBOCTI TeXHOJOTII MIaBKu cTasii. OCHOBHUN MapTEHIBCHKUI TIPOIIEC.
Hanpsimku iHTeHCHIKAaIlii MAaPTEHIBCHKOTO MPOIIECY



2.8 CyTh Ta METOAM PO3KUCIICHHS Ta JieryBaHHs cTaji. CrocoOu po3KUCICHHS
CTaJll, TXHSI XapaKTepUCTHKA, BUKOPUCTOBYBaH1 Matepianu. [IpakTuka i
0COOJIMBOCTI PO3KHUCIIECHHS 1 JIETYBaHHSA CTalll y MAPTEHIBCHKUX Teuax. TeXHOJIoris
MOTIEPEHBOT0 PO3KUCIICHHS B M€Yl HU3bKOCOPTHUMHU PO3KUCITIOBAYAMH 1
BTOPUHHUMU MaTepiasiaMu. PO3KUCIEHHS! KUCHEBO-KOHBEPTEPHOI CTAII 3
BUKOPHUCTAHHSAM Pi3HUX 3ac001B Mo3am4Hoi 00poOku. CyyacHa TeXHOIOT1s
BUPOOHHUIITBA, B T.4Y. PO3KUCIICHHS 1 JIETYBaHHS CTaIM IYIUIEKC-TIPOLIECOM
(cranemnaBuasHuit arperat - AKII - Yb / YOB). TexHomnorist po3KUCIICHHS
JIETOBAHOI CTaJl.

2.9 CyTs, 3aB1aHHs Ta METOJIY TT03aarperaTHoi o0poOku ctaimi. 3agayi, sKi
BUPIIIYIOTHCS IPU MO3amivyHii 06pooii craini. [cHytoul cnocobu 06poOku MeTary
y KOBIII, iXHs Ki1acudikamis. MeToau BiIAUICHHS IIJIAKIB BIJ METATY TIPH BUITYCKY
3 KOHBEpTepa.

2.10 OcobauBocTi 06pOOKH cTajl BaKyyMOM (KOHCTPYKIIisl arperaTiB, TEXHOJIOTI,
pesynbTatu 00pooku). O6podKa MeTally IiJl BAKYyMOM Yy KOBIII, BAKYyMYBaHHS
OKpEeMHUX MOpIIiil MeTay ( MOpIIOHHE BaKyyMyBaHHS U IIUPKYJISALINHE),
BaKyyMyBaHHA cTpyMeHI0 OO0poOka MeTasy BaKyyMOM 1 KUCHEM.

2.11 KommekcHa 00pobka cTaji y KOBIII Ha yCTaHOBKaX JOBOJKU METaITy Ta
,KiBII-4 ". CriocoOu nepeminryBaHHs ctaji B Koii. OOpoOka cTali iIHepTHUMU
razamu. BiyBaHHsI MOpOIIKONOAIOHUX peareHTiB B MeTai. Bukopucranus
MOPOIIKOBOTO ApoTy. OOpoOka MeTasy nulakaMu 1 MIJIAKOBUMHU CyMIIIIAMH.
HarpiBanus merany B koBiri. KommiekcHe no3aniyde padinyBaHHs

2.12 O6GnagHaHHS Ta TEXHOJIOT1SI PO3JIMBKH CTAIl B 3JTUBKU. Y CTaTKyBaHHS JIJIS
pO3NMBaHHS cTall B 3MUTKU. KpucTamnizaiisi ctageBoro 3jJuTKa, 0COOJTMBOCTI
OyZI0BU 37TMTKA CIIOKIMHOT, KUTUITYO1 M HAMMBCIOKIWHOI cTami. OcoOMMBOCTI
TEXHOJIOT1i pO3JMBaHHA CTajl 3Bepxy i cuponom. Buau O6paky cradmi, mo
PO3IMBAETHCA B (POPMU (BUIIMBHUILIL).

2.13 CyTtsp 6e3nepepBHOI PO3IUBKH CTaJll, TUIIN Ta 00JIaIHAHHS MAIIUH
oe3nepepHOTO MUTT 3aroToBku (MBJI3), Texnomoris po3nusku. bynosa MBPC,
OCHOBHE 00J1a/THaHHS 1 PyHKIIIOHaJIbHE Ooro mpu3HaueHHs. Pobora cyuacHux
ycTaHOBOK. OCOOIMBOCTI TEXHOJOT1T O€3MepepBHOTO PO3JIMBAHHS CTAJIL.
Knacudikaris cnoco0iB 30BHILIHIX BIUIMBIB HA METaJl, 1110 KPUCTANI3Y€ETHCS.
OnTtuMizanis yMoB (GopMyBaHHs 0€3MEPEPBHO - JIUTUX 3IUTKIB. Y TBOPEHHS 1
PO3BUTOK Je(DEKTIB y 3aroTiBIli, IO BIIUBAEThCA. OepikaHHs 3arOTIBOK,
OMM3BKUX 32 (POPMOIO ¥ MEPETUHOM JI0 TOTOBOTO MpokaTy. CTpyKTypa, SIKICTh
CTaJIeBUX 3JIMBKIB Ta O€3MepepB- HOJIUTUX 3arOTOBOK.
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11. MeroauyHi BKa3iBKHU 0 BUKOHAHHS JJaOOPAaTOPHUX POOIT 3 TUCIMUILTIHU
“TexHOJIOTIs PO3UBKY CTall” JJIs CTyAeHTIB Hanpsimy 6.050401 - metanmypris /
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3. EnexkTpomerasypris
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3.1 Knacudikaris ¢pepocriaBaux npoiieci. CydyacHuil cTaH
eJIEKTPOMETAIYPIiifHOT IPOMUCIOBOCTI YKpainu MicIie 1 poJib eIeKTpOMEeTayprii
y METaIyprifHoMy KOMILIEKC1 YKpaiHu. XapaKkTepucTUKa BUPOOHUYINX
MOTYXKHOCTEH, X XapakTepucTuka. BusHaueHHs epocriaBiB Ta Jiraryp,
TEOPETUYHI TIepeyMOBH Ta iX 3acTocyBaHHs. Knacudikaiiis gpepocrmiapis 1o
KUTBKOCTI BEyYHX €JIEMEHTIB, TOHATTS BUTATAHHS 1X y CIIJIaB, KPaTHICTH IIIAKY,
6a3oBa TonHa. Kimacudikaiist pepocriaBHAX MpOIECiB 3a BUAOM BiJHOBIICHHS.

3.2 Teopis Ta mpakTHKa BUPOOHUIITBA KpeMHICTUX (depocIiaBiB. BaacTupocTi
KPEMHIIO Ta HOT0 CIOy4YeHb, 00J1acTh 3aCTOCYBaHHS Ta COPTAMEHT. 3arajibHa
XapaKTepUCTUKA CUPOBUHH 1 IIMXTOBUX MATepialliB, X MiATOTOBKA JI0 MEPEPOOKH.
TexHoJIor1s BUTJIAaBKU U PO3JIMBKHU (HhePOCUITIIIIIO.

3.3 Teopis Ta mpakTHKa BUPOOHHUIITBA CIIJIaBIB Maprauiito. BiactuBocti Mmaprasifto
Ta HOTO CIOJy4eHb, 00JIACTh 3aCTOCYBAaHHS Ta COPTaMeHT. Pyu mapranifto ta ix
MiATOTOBKA JI0 TUIABKU. TEXHOJIOTIS BUIJIABKH 1 PO3JIMBKY CHUIIIKOMAPTAHITIO Ta
BYTJICIIEBOTO (PEepOMapTaHIIFo.

3.4 Teopis Ta mpakTHKa BUPOOHUIITBA XpoMicTHX (hepociiiaBiB. Biactusocti
XpOoMy Ta HOro CIoJlydeHb, 001acTh 3aCTOCYBAaHHS Ta COpTaMeHT. Pynu xpomy.
TexHouorist MIaBKU Ta OCHOBH1 0COOJIMBOCTI npotiecy. Po3nuBka xpoMicTux
depocmiasis.

3.5 3aranbpHi 3aKOHOMIPHOCT1, TEOPETUYHI OCHOBH Ta TEXHOJIOT1sI BUIJIABKH CTajl y
JYTOBHUX CTaslerIaBWiIbHUX nevax. Kiacudikaris enekrpocradii, il mpu3HaueHHS Ta
criocobu BupoOHMIITBAa. KOHCTPYKITisl TyTrOBUX CTAJICIUIaBUIIBHUX TIeUeH Ta
XapaKTePUCTUKA EHEPTOTEXHOJOTIUHOr0 YCTaTKyBaHHs. OCHOBHI TE€XHOJIOT14HI
orepauii miJ1 Yac BUIUIABKU CTaJll Ta iX MpU3HaUYeHHs. BuruiaBka crani y JyroBux
neyax 3 OCHOBHOIO Ta KUCIIOI0 (DyTEPOBKOIO.

3.6 [lo3zaniyna 0O6pobOka enekTpoctai. [Ipu3HaueHHs mo3aniyHoi 00poOKH CTaIl.
Ponb no3aniuHoi 00poOKHM y KOHIIENIT MiHI-MeTaTypriiiHux 3aBoaiB. OCHOBHI1
arperaTH IUISTHKH To3anigyHoi 00poOku. TexHomoris nmo3am4anoi 00pooku
€JIEKTPOCTaJl B arperaTi «KiBII-M1Y» Ta y BAKYYMHIN YCTaHOBIII.

3.7 PoznmuBka enekrpocTani. ®i3uko-xXiMidH1 B3a€MOJII1 1111 Yac KpUcTami3arii
metaiy. JlikBais enemenTiB. CTpykTypa Ta Baau 3MUTKy. Po3nuBka crani y
BUJIMBHUI, YCTAaTKyBaHHsI, TeXHOJOT1s. CTpyKTypa 0€3nepepBHOIUTOTO 3JIUTKY .
KoHcTtpykuis Ta o0nagHaHHS arperaTiB 0€3MepepBHOrO JIUTTS 3ar0TIBOK.

3.8 Teopist Ta TEXHOJIOT1sI €IEKTPOIUIABKHU CTaJll B IHAYKIIMHUX neyax. OCHOBU
texHoJoT1i. KoHCTpyKItist IHAYKIIHUX Meuel Ta XapaKTepruCTuKa



€HEeProTEeXHOJOTIYHOIO YCTaTKyBaHHs. BUroTOBNIEHHS DyTEpOBKH 1HIYKIIHHUX
eue.

3.9 IleperiaBHi poliecH CHElIaIbHOI eflekTpoMeTanyprii. Padinyroun
MO>KJIMBOCTI [IUTAKOBOT'O CEPEIOBUILA, BAKYyMY, IHEpTHHUX Ta3iB. Teopis MeToiB
eJIEKTPOIILJIAKOBI0, BAKYYM/yTOBOTO Ta €JIEKTPOHHOIIPOMIHEBOT'O TIEpPEILIaBiB.
dopmyBaHHS MaKpOCTPYKTYpH 31HMBKa. KOHCTPYKIIIT MIIaBUIBHOTO YCTAaTKyBaHHS.
[TopiBHSIHHS KOCTI METAITy Ta TEXHOJIOTTYHUX MOXJIMBOCTEH MeperiaBHIX
METO/IIB.

PexoMenoBaHa Jiiteparypa
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2. DnexTpoMeTaTyprus ctainu u gpeppociiaBos. / mox pen. J. 5. [ToBomouxkoro.
M.:Metamnyprus, 1989. - 568c¢. https://www.twirpx.com/file/250344/

3. MCTOI[I/I‘ICCKI/IC YKa3aHUs K BBIIIOJITHCHUIO Ha60paTOpHOFO IMpaKTHUKyMa I10
JUCHHUIIIINHC «TeopI/m N TCXHOJIOTHA METAJUTYPIru4CCKOIro IMpou3BOJACTBa» / CocrT.

B.®.JTsicenko u np. - Anenponerposck, HMeTAY. 1999. - 64c.
4. MeTaayprisi KOJ1bOPOBUX MeTaJliB

4.1 3aranpHi BiIOMOCTI PO BUPOOHHUIITBO KOJIHLOPOBUX MeTalliB. Knacudikarris
KOJIbOPOBHX METAJIIB, iX 3aCTOCYBaHHs Ta 3HAYCHHS B CyJacHii TexHimi. Pyau
KOJIbOPOBUX METaJIiB Ta METOJIM iX 30araueHHs. Knacudikarrist crioco6is
OTPUMAaHHSI KOJILOPOBUX METANIIB Ta KOJIHOPOBOI METAIyprii YKpaiHu.

4.2 Meranypris miai. BnactuBocTi mifi Ta 1i CIijIaBiB, TayTy31 3aCTOCYBaHHS.
CupoBuHa 1151 BApOOHMIITBA Miji. TeXHOJOTIYHA cXeMa MipoMeTaTypriiHOIo
cnoco0y orpumanss Mii. [liarotToBka pyn o riaBku. BumiaBka mrenny.
KouBepryBanns mreliny. PadginyBanns Miai. TexHIKO-eKOHOMIYHI MOKa3HUKU
MpoIiecy BUPOOHUIITBA MiJi.

4.3 Metamypris Hikem0. BlacTHBOCTI HiKelto Ta raiy3i ioro 3actocyBanns. Pynu
Hikeno. CriocoOu OTpUMaHHA HiKelto. TeXHOIOTisi OTpUMaHHS HIKEIIO
BITHOBJICHHSIM HOTO OKCHY. BUpOOHUIITBO HIKEINIO 3 CyIb(PIAHUX MIAHO-
HiKeJIeBUX pyl. PadinyBanns Hikemto. TeXHIKO-eKOHOMIYHI TTOKa3HUKHU
BUPOOHUIITBA.
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4.4 Metanyprist aaoMiHi. BiacTUBOCTI allFoMiHIt0, HOTO CIUIABIB, Taly3l iX
3acTocyBaHHs. MiHepanu Ta pyau amtoMiniro. CydacHa TEXHOJIOTIS OTPUMAaHHS
TIIMHO3eMY 3 OOKCHUTIB. TeXHOIIOTiI OTPUMaHHS ATIOMIHIIO €JIEKTPOJII30M.
Konctpyxkiis enextpomnizepa. PadinyBaHHS NEpBUHHOTO CIIaBy. TexHIKO-
eKOHOMIYH1 MOKa3HUKU TEXHOJIOT1{ €JIEKTPOIITHYHOTO OTPUMAHHS aTIOMIHIIO.

4.5 Metanypris Tutany. BinactuBocTi TuTaHy Ta iforo cruiasiB. [amy3i
3aCTOCYBaHHA. Py TUTaHy Ta 3arajibHi HPUHIMIHN iX epepoOKku. BupoOHUIITBO
TETpaxJOpUIy TUTaHy. MarnierepMiuae BiqHOBIEHH. OTpUMaHHS KOMIAKTHOTO
TUTaHy. TexXHIKO-eKOHOMIYH1 MOKa3HUKU BUPOOHUIITBA.

4.6 Meranyprisi BTOpUHHHUX KOJbOPOBUX MeTaniB. CHpOBUHA /1Ji1i BUPOOHMIITBA
BTOPHMHHUX KOJIbOPOBUX METaJIIB Ta i IEpBHHHA nepepoOka. BupoOHUIITBO
BTOPHMHHUX Mi/JI1, aJIFOMIHIIO Ta CIIJIaBIB Ha iX OCHOBI. Hanpsamku po3BUTKY
METaJTyprii BTOPUHHUX KOJLOPOBUX METAIIB B YKpaiHi.
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crierniaabHOCTI. Metamypris KoJbopoBux MeTaniB. HaBuansHUi mociOHUK /
3anopixoks: Bugasuunrso 3/1A, 2009. - 137 c.

5. Metanyprist KOJIbOPOBUX METaNIB, 4. 1. CUpOBUHHI pecypcH 1 BUPOOHUIITBO.
[Migpyunuxk / [Tix pen. Yepsonoro 1.®. 3anopixoksa: Bunasuuurso 3/11A, 2008. -
334 c.

5. Teopist MeTaypriiiHux nmpouecis.

5.1 IIpormecu yTBOpEeHHS Ta TEPMIYHOI TUCOMIAIIT CKJIAJIHUX XIMIYHHUX CITOJYK.
TepMmoauHaMiuHUN aHAJII3 CHCTEM ‘‘Ta3 - KOHACHCOBaHa ¢a3a”. TepmoanHaMika
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cucteM MeO-CO2, Me-O Ta iH. YTBOpEeHHS Ta aucoIliallis KapOOHATIB 1 OKCH/IIB.
KpuTepii xiMiuHOiT MiITHOCTI criofyK. [IpuHIIMT MOCTII0BHOCTI IEPETBOPEHE.
Cucrema 3a1130-KHCEHb: JllarpaMa CTaHy Iii€i cucteMu. Psii MetaniB mo
HOpPMAaJIbHIM XIMIYHIHM CTIOP1AHEHOCTI 10 KUCHIO Ta HOTO 3aCTOCYBaHHS MPU aHaMi31
MeTayprifHUXmIpolieciB. MexaHi3M Ta KiHeTHKa TeTepPOreHHUX MPOIIECIB
YTBOPEHHS Ta JIMCOLIAIT CKJIAJIHUX XIMIYHHUX CIOJyK. OCHOBH MEXaHI3My Ta
KIHETHKH T€TePOreHHUX MPOIIECIB YTBOPEHHSI Ta AUCOIIAIlT XIMIYHUX CIIOJYK.
3arajibH1 KIHETUYH1 3aKOHOMIPHOCTI TOMOXIMIYHUX peakiiiii. OcoOanBOCTI
TBEep0(a3HOTO OKUCIICHHS MeTaIiB. MexaHi3M OKUCIIEHHS 3alli3a, CTPYKTypa
OKaJIMHHU.

5.2 OcHoBu Teopii ropinHa y ogHo(da3Hiil Ta ABoda3zHiit cuctemax C-H-O.
TepMmoannaMiuHuil aHani3 peakiii ropinasa . TepmoannaMika peakuii cuctemu C-
O,H-0O. Tepmoaunamiuamii anami3 peakiiiii B cuctemi C-H-O; oo - Ta nBodaszHi
cuctemu. KiHmeBuit CKaj 1 OKHCIIIOBAIHHO-BITHOBIIIOBAIbHI BIIACTHBOCTI
MIPOJYKTIB FOPIHHS B 3aJICKHOCTI B1JI CITIBBITHOIIIEHHS BUX1THUX PEarcHTIB.
MexaHi3M Ta KiHETHKa T€TePOreHHOI0 Ta TOMOT€HHOT0 TopiHHs. OCcoOIUBOCTI
MEXaHi3My Ta KIHETUKH Ta3010A10HOro Ta TBepAoro naiausa. [loHaTTs
TEeMIIepaTypH MOYATKy TOPIHHS PI3HUX BHIIB nayuBa. l{emanii MexaHi3M TopiHHS.
Crpyktypa rpadity. KiHeTn4Hi 3aKOHOMIPHOCTI TOPIHHS TBEPIOTO TATHBA.
Pexxumu poTikaHHS Ta BIUIMB PI3HOMaHITHUX (paKTOPIB HA XapaKTep MpoLEeCy.

5.3 MexaHni3M Ta KiHEeTHKa IPOILECiB BIJHOBIECHH. MexaHi3M Ta KiHETHKa
npoleciB BigHOBIEHHS. Ju]y3iiiHO-XIMIYHA TEOPis Ta30BOTO BIJHOBICHHS
TBepAUX okcuiB. CTyniHYaTUi Ta 30HAIBHUMN TUIK Tponecy. OcoOIMBOCTI
MeXaHi3My BiIHOBJIFOBaHHS 3aii3a razamu CO, H2 ta Byrienem. Kinetnuni
3aKOHOMIPHOCTI Mpolecy. MeTanypriiiHi po3ruiaBu Ta 1i BJIACTUBOCTI.
TepmoauHaMika OKUCITIOBAILHOTO padiHyBaHHS METaNEBUX pO3IiaBiB. MexaHizm
Ta KIHETUKA OKUCJICHHS €JI€MEHTIB.

5.4 3arasibHa XapaKTEPUCTHKA METaTypriiHUX po3iuiaBiB. CTpyKTypa Ta
BJIACTUBOCTI PO3IJIaBIB HA OCHOBI 3aJ1i3a. AKTUBHOCTI, KO€(ILIEHTH aKTUBHOCTI
KOMITOHEHTIB PO3IUIaBy, mapaMeTpu B3aemoii. [1lmakoBi po3miaBy, iX CTpyKTypa
Ta BIACTUBOCTI. MosieKyJisipHa Ta 10HHA Teopis HUIaKiB. Teopis JOCKOHAINX Ta
peryJISIpHUX 10HHUX PO3YHHIB.

5.5 OcHOBH TIPOIIECIB OKUCIIIOBAIBHOI MIaBKU. TepMoarnHaAMIKa OKUCITIOBATIBLHOTO
padiHyBaHHs MeTaJIeBUX po3IuiaBiB. [Ipoiiecu BumpaneHHs JOMIIIOK 3 P1IKOTO
metaiy. Cipka ta gpochop B MeTanypriiiHux mnporecax. Po3kucienss craii.
YTBOpEHHS 1 BUAAICHHST HEMETAJICBUX BKIIFOUYCHb. BOICHD Ta a30T B cTai.



5.6 TepmoauHaMika TPOCTOTO PO3YMHEHHS 1 IPOIECIB BUIYTOBYBaHHS, 110
CYTIPOBOKYIOTHCS XIMIYHOIO peakiiero. OCHOBH €KCTPAKIIMHUX TIPOIIECIB.
BunyroByBanHs pe4oBuH 3 pya. Po3unnHicTs comneil. OcobauBoCTi
BUJIYTOBYBAHHS 3 XIMIYHOIO peakili€lo. BIuiMB KOHCTaHTH pIBHOBAard Ha BUTPATH
pearenTiB. Jliarpamu I1ypGe. Jlanku. Ximiuna peakiis. [Ipuknaan mexaHi3miB
BWJIYTOBYBaHHsI. TUIM eKCTpakiiiHuX mporeciB. KarioHooOMiHHA,
aHIOHOOOMIHHA Ta €KCTPaKLisd HEUTPATbHUMH €KCTPAareHTaMHU.
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6 JIluBapHe BUPOOHMIITBO

6.1 Hosi MaTepianu Ta MporpecuBHI TEXHOIOT1] BUTOTOBIICHHS JINTBA.
3araJibHOTEOPETUYHI BIJOMOCTI; CIOCOOM JIUTTS Y ClieiaibHl (POPMHU - y KOK1JIb,
KepamidyHi, 000JJOHKOBI Ta ByTJICLIeBl (DOPMU; JIUTTA 3 3aCTOCYBAHHSIM 30BHIIIHIX
T Ha PIJIKUH Ta TBEPIOUIM MeTal - i1 BCEOIYHUM ra30BUM THCKOM, 1110
PETYJIIOETHCS, 3 3aCTOCYBAHHAM YJIbTPa3BYKOBOTO 0OpOOJIECHHS Ta
€JIEKTPOMATHITHOT JTii; CHOCOOM JIUTTS, [0 3aCHOBaH1 Ha O0e3MepepBHUX MPoIlecax
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(opMyBaHHS BUJIMBKIB -3aMOPOKYBaHHSAM, €JIEKTPOILIAKOBI Ta 3 3aCTOCYBaHHAM
eJIEKTPOMArHITHUX KPUCTaNi3aTOPIB; CIOCOOH OepKaHHsI BIJIMBKIB 31
CHeliaJbHUMHU BIACTUBOCTSAMHU - CyCIIEH31i{HE, KOMIIO3UTHE Ta apMOBAHE JIUTBO.

6.2 TBepAiHHS METaJIB Ta METaJeBUX KOMITO3UIIA. OCHOBHI MeTO/I1 (hOpMyBaHHS
BUJIMBKA, B T.4. BUBYCHHSI CKJIaJly CIUJIaBiB, OCHOBHUX THUIIIB BUJIMBKIB Ta iX
1HTEepIIpeTalisi, 3aco01B ONTHUMI3AIli] CIIaBiB, ((OPMYBaHHS CTPYKTYPHU BiTUBOK.
BuBuennst Oy10BM Ta BIACTHUBOCTEH BiUIMBOK, pOJib (POPMYBAHHS BiIJTUBKHY,
BUBYECHHS BIUTMBY MIKPOCTPYKTYPH BUJIMBKIB 13 PI3HUX CIUIaBIB, HEMETAIIYHUX
BKJIIOYEHbD, Ta31B Y BUJIMBKAX Ta iX BIUIMBY Ha (JOpMyBaHHS BUJIMBKH, (Di3HUHOT
OCHOBH TIpo1iecy (hopMyBaHHS BiJJIUBKU.

6.3 IIpoexTyBaHHS i BATOTOBJIEHHSI OCHACTKH. POJIb TEXHOJIOTIYHOTO OCHALIICHHS Y
BUPOOHHUIITBI BUIMBKIB; OCHAILIEHHS [Tl BUTOTOBJICHHS HEMETaJIeBUX (HOpM;
POEKTYyBaHHS 00'€KTIB METAJIOMO/IEJILHOTO OCHAIIEHHS; OCHOBU KOHCTPYIOBaHHS
KOKLJTiB; OCHOBU KOHCTPYIOBaHHS Mpec-(hopM JJIsl TUTTS MiJl THCKOM; OCHOBHU
KOHCTPYIOBaHHS Ipec-QopM Ui MOJeINeH, 1110 BUTOTIITIOIOTHCSL.

6.4 KoncrpyroBanus nutux aetaneil. [[poekTyBaHHsS BUJIMBKIB; IPOCKTyBaHHS Ta
3aCBOEHHS JIMBAPHOI TEXHOJIOT'11; BUPOOHUIITBO BUJIIMBKIB CITIOCOOOM JIUTTS Y
ninadi GopMu; 0COOIMBOCTI TEXHOJIOTIi BUTOTOBJICHHS BUJIMBKIB y CIICIIAIBHIX
pa3oBux 1 6araTopa3oBux Gopmax.

6.5 CrewianbHl Ta 0co0uB1 BUau TUTTA. OcOOIMBOCTI CIIELBUAIB JIUTTS, MIIIAHO-
IIMHUCTI GopMu; 000JIOHKOBI (POPMU; KOKUITBHE JINTBO; JINTTS IO BUTOIUTIOBAaHUM,
BUTIAJIIOBAHUM, ra3u(ikoBaHUM, POZYMHEHUM MOJAEIISAM; JTUTTS il TUCKOM;
OXOpOHa MpaIli Ta HaBKOJHUIIHBOTO CEPEIOBUIIIA.

6.6 CnerianbHi criocoOu BUIUIaBKU CIJIaBiB i TuTBa. Knacudikaris neuei
JUBApHUX 1IE€XIB; TJIABUJIbHI M€Yl JIMBAPHUX IIEX1B: BarpaHKU; MaJWBHI Medi:
MapTEHIBChKI Ta eyl JJIsl TIaBJIEHHS KOJIbOPOBUX CILJIAB1B; €JIEKTPUYHI Medi
OTIOpY; AYTOBI1 €JIEKTPOIICYi; TJIa3MOBI1 MeYi; 1HIYKIIIHHI TUTEIbHI Ie4l; THAYKIIHHI
KaHaJbHI Meul; CTUCII BIIOMOCTI PO pO3paxyHKHU IUIABHIIbHUX ME€YEHl; CylIapKu
JMBApPHOTO BUPOOHUIITBA: MATUBHI M€Yl IS CYHIHHS (OPM Ta CTPUXKHIB;
eJICKTPUYHI CYIIMIIBHI TIeUl; Medl Iy CYUIIHHS BUXITHUX MaTepialliB; crieuiaabHl
CYIIMJIbHI Ta HU3bKOTEMIIEPATYpPHI HarpiBaJibH1 YCTAHOBKH Ta CTEHU; CTUCIII
B1JIOMOCTI IPO PO3PaxXyHOK CYIIUJIbHUX T€Uei; HarpiBajbHI Meyl JUBAPHUX 1IEXIB:
neyl nepiogudHoi Aii, 6e3repepBHOI i1, CTUCII BIJOMOCTI ITPO PO3PaxyHOK
HarpiBaJbHUX MEYEH.

6.7 ®iHiIIHI onepallii Tpy BUTOTOBJICHH1 JUTBA. [I[poeKkTyBaHHS BIIIMBKIB;
POEKTYBaHHS Ta 3aCBOEHHS JIMBAPHOT TEXHOJIOTIT; BUPOOHHUIITBO BHIIMBKIB



CIIOCOOOM JIUTTS Y MitiaHi GopmMu; 0COOIMBOCTI (QIHIMIHUX OMEpaIlii y TeXHOJIOT1i
BUTOTOBJICHHS WJIMBKIB y CHEIIaJIbHUX Pa30BHUX 1 0araropa3zoBux (popmax.

6.8 Kpucrani3zaliis Ta BIaCTUBOCTI YaBYHY Y BUWJIMBKax. BUCOKOMIIIHMI YaBYH SIK
NEePCIeKTUBHUM KOHCTPYKLIMHUN MaTepian. Bruus dpopmu rpadity Ha
BJIACTUBOCTI YaBYHY; KpHUCTai3allisl Ta CTPYKTYPOYTBOPEHHS BUCOKOMIIIHOTO
YaBYyHY; OCHOBU C(epoian3yBaibHOr0 MoIM(iKyBaHHS YaByHY; 0OpoOKa 4YaByHY
MarHi€eM; BILUIUB €JIEMEHTIB Ha CTPYKTYpY 1 popmy rpadiTy; po3paxyHOK KiIbKOCTI
MarHiro Ta iHIuX MoaudiKaTopiB, HEOOXITHOI /711 00OpOOKH YaBYHY; OCHOBHI
€JIEMEHTHU YaBYHY Ta iX B3a€MOJisl 3 KOMIIOHEHTaMH Mo (iKaTopiB; (Hi3UKO-
MEXaH14Hi, JIMBAPHI Ta €KCIUTyaTalliiiHl BIACTUBOCTI BUCOKOMIIIHOTO YaBYHY;
0COOJIMBOCTI TEXHOJIOTIYHOTO MPOLECY BUTOTOBJICHHS BIJIMBKIB 3 BUCOKOMIITHOTO
YaBYHY.

6.9.CraneBe nutBO. PoJb €1€MEHTIB, IO € y CTall, Y (hOpMyBaHH1 BIAaCTUBOCTEH 1
CTPYKTYPH CTaJICBUX BHJIUBKIB; BUJIMBKHU 3 JIESTOBAHUX CTaJIeH 31 CIICIiaIbHUMH
BJIACTUBOCTSIMU; BUCOKOJIETOBAH1 CTaJli JIsl BUIMBKIB; JICTYBaHHS JTUBAPHUX
cTajieit; BUCOKOJIETOBaH1 JMBapHI CTaJl 13 CleliaIbHUMHU BJIIACTUBOCTSIMH.

6.10 Konbopose nutBo. CrijiaBu Ha OCHOBI TUTaHY; CIIJIABU CUCTEMHU TUTaH-
aJIFOMiHI#; TEXHOJIOT1S TUIABJICHHS, 3QIMBaHHs Ta TEPMOOOPOOIICHHS TUTaH-
QJFOMIHIE€BUX CILJIaB1B; TUBHUKOBI CUCTEMHU; CTUIABH HAa OCHOBI H100110, XpOMY;
0cOoOJIMBOCTI IIABJIEHHS CIIJIABIB;, CINIABM Ha OCHOBI1 BaHAJII0; TEXHOJIOT1S
TIJIaBJICHHSI CIUIABIB 1 OJIepKaHHs BUJIMBKIB; CIUIaBM Ha OCHOBI IHTEPMETATIIIB;
0COOJIMBOCTI TEXHOJIOT11 (hopMU Ta po3poOKa TEXHOJIOT1i BUPOOHUIITBA BUJIUBKIB;
CIUJIaBH 31 CIICIIAIbBHUMHY BJIACTUBOCTSIMH; BIUIMB JIETYIOUUX €JIEMEHTIB Ha
BJIACTUBOCTI CIJIaBIB HA OCHOBI HIKEIO, MiJll Ta TUTAHY
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