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AHOTALIA

[Iporpamy ckiasieno BianosijHo 1o Bumor MiHicTepeTBa OCBiTH 1 Hayku YKpainu, 3akoHy
Yxpainu «llpo Buity ocsity», ITopsaky miaroToBku 3700yBadiB BHINOI OCBITH CTYNEHsS JOKTOpa
(pimocodii Ta moKTOpa HayK y 3aKjaazax BHINOI OCBITH (HAYKOBHX YCTAHOBAx), 3aTBEPIKEHOTO
noctanoBoro Kabinery Minictpis Ykpainu By 23.03.2016 Ne 261 (B pemakuii nocranoss Kabinety
Miunictpis Vipainu Bix 19.05.2023 Ne 502) ta Ilopsaoky mpuifomMy Ha HaBYaHHS 1S 3000yTTS
Buiol ocBitH B 2026 pori, 3aTBep/KEHOro HakazoM MiHicTepcTBa OCBITH | Hayku Ykpainu Bin
26.02.2026 Ne 373.

Metoro BetynHux BunpoOyBaHb 3i cmeniaianHoeri G10 Meranypris Ha HaBUaHHS JUTS
3000yTTs cTyNeHs JokTopa (inocodii € 3°IcyBaHHA PIBHA CHCTeMaTH3allil Ta y3aralbHeHHs PiBHS
TEOPETHYHUX 3HAHbL Ta MPAKTHMYHUX HABHMKIB CaMOCTiifHOI poOOTH Ausi po3B’sS3aHHS KOHKPETHHX
3aBJaHb y Talny3i 3HAaHb MEXaHI4YHOT IHXKeHePIl.

Daxigenp 3 MeTamyprii MOBMHEH OyTH IIArOTOBIEHUM JUISl OpTaHi3alliiiHoi, HayKoBoOi,
KOHCTPYKTOPCBKOI Ta TEXHONOrIYHOT poOOTH B Traiy3i Ta BUKOHYBaTH mpodeciiiHy poboTy 3rigHo
HarionansHoro knacugikaropa Ykpainn «Kinacugixatop mpodeciity JIK 003:2010, 3arepakenoro
Hakazom Jlepxxenoxkupcrannapry Yxpainum 28.07.2010 Ne 327 i 3aiiMaru nepBHHHI HOCAIH:
MOJIOAIMH HAYKOBHH CIiBpOOITHHK (TIPHHIITBO, METATYpPris), HAYKOBUH cliBpoGITHUK (TipHHUIITBO,
METaJIypris), MOJOAIIMH HAyKOBHH CHIBpOOITHHK (Tally3b IHXKEHEPHOI CIpaBH), HAYKOBHIl
CiBpOOITHHK  (rajly3b iHKEHEpHOI CIIpaBH), HAayKOBHH CHIBPOOITHHK KOHCYNBTAHT (raiy3b
IHIKEHEPHOI cripaBu), IHKeHeP-10CIi THHK.

ITin vac niAroToBKM /10 BUNpPOOyBaHHsA HEOOXiJHO 3BEPHYTH yBary Ha Te, IO BCTYIHHK
[TOBHUHEH:

IHAMU:

OCHOBHI (Di3MuYHI Ta XiMiuHI 3aKOHH, 0a30Bi PO3IIM BHUINOI MaTeMaTHKH, IX TEeXHIUHE
3aCTOCYBAHHSA,  XapaKTePHCTHKH — KOHCTPYKIIHHMX — Ta  (DYHKIIOHAJIBHHX  MaTepiaiiB
MaluHOOY 1y BaHHSI;

OCHOBH METaJIyprii 4OPHHUX METalliB, IPOLECH CIIEIianbHol MeTanyprii, o6manHaHHA Ta
TEXHOJIOTsl PO3JIMBKH CTaJl B 3JIMBKH;

TEOPETHYHI OCHOBH JIMBAPHOIO BHPOOHMITBA JHMTBA B Mim@ani (GopMH, TEXHONOTII0
creniajbHUX  CIOCOOIB JIUTTA, JMTBO 3 4YaByHY, CTali, KONBOPOBHX METAJiB, YCTATKYBAHHS
JIMBApHUX 11exiB, apTroMaTu3auis JIB;

OCHOBH KpHCTajiyHoi OyJ0BU TBEPAMX MeETAIB, OYMOBH METaliYHUX pO3ILIABIB, (a30BHX
EPETBOPEHL METANiB Ta CIuIaBiB. Mi3UKO-XIMIYHI OCHOBHM TepMiuHOI Ta iHINMX BHAIB 06pOOKH
meTanis. Cy4acHi METOJAM JIOCHIDKEHb Ta KOHTPOIIO CTPYKTYPH Ta BJIACTHBOCTEH MeETaliB i
CILTABIB.

emimu:

OUIHIOBATH BIUIMB METOJY OTPHMaHHS Marepiany/BHpo0y Ha HOro BIACTHBOCTI,
IOBTOBIYHICTE, cOOIBApTICTD;

00HpaTH Ta 3aCTOCOBYBATH METO/H BMIOTOBJCHHS Ta METOAM JOCIIJKEHHS CTPYKTYPH Ta
(i3uKO-XIMIUHHX, MEXaHIUHHUX eKCIUTyaTallifiHiX BIACTHBOCTEN Marepiasin/BUpobiB.

Opranizanis BCTynHoOro BUNpoOyBaHHS 3AifCHIOETCS Bianosiano 1o INpasui npuitoMy Ha
HaBYaHHs J10 acmipaHTyp Pi3MKO-TeXHOJOTIYHOTO IHCTHTYTY MeTaniB Ta cruasis HAH Vkpainu
AU 3100y TTs CTynens fokropa (inocodii Ha TPETbOMY OCBITHEO-HAYKOBOMY PiBHI BUIIOT OCBITH Y
2025 poui.



Po3nin 1 TIUBAPHE BUPOBHHUIITBO

1.1 TeopeTnuHi 0CHOBH JIMBAPHOro BHPOOHUIITBA

BiiactvBOCTI piIKMX METajliB: TeMIeparypa Ta TeIUIOTa IUIABJIEHHs, I'YCTHHA Ta MHTOMHI
00’em. [losepxnesuil natar Ta Horo BiIMB Ha (GOPMyBaHHS IOBEPXHI BHIMBKA. BHUrapoByBaHHS
METaJliB ITi/J1 Yac TUIaBJICHHS,

Bzaemoniss posmnasis 3 rasamu. KimeTwka mpolecy, BIUIHB THCKYy Ta TEMIECPATYDH.
Bsaemognis piIKUX MeTasliB 3 BOJIHEM, KHCHEM Ta a30TOM. BIUIMB rasiB Ha BIACTHBOCTI BHJIMBKIB.
MeToan BH3HAYEHHS BMICTY rasiB y piIKHX Ta TBEPMX MeTalaxX 1 ciocoOH Jierasaitii.

I'izpaBiiiydi MpOLECcH, BHTIKAHHS DIJIKOTO MeTamy 3 KOBIIA Ta HOTO pyX KaHATaMH Ta
MOPOKHUHOIO JMBapHOi (opmu. PigxoTexydicTe MeTamiB. 3aTpUMaHHs HEMETAIEBHX YacTOYOK.
OXO0JIOPKEHHS METAITY TTiJT Yac 3auBaHHs].

Kpucranmizauiitni  npouecu. [lepenxkpucramizamiiinauii  craH  MeTaniB  Ta  CIUIABIB.
Tepmonunamiuna Teopis kpucrtamizanmii. ['OMOreHHe Ta reTeporeHHe YTBOPEHHS 3apOJKiB
kpucranizanii. Ieuakicts yTBopenHst 3apoxki. IlocmimoBma Ta 06’eMHa KpHcTamizarii.
Henapurna Ta 3oHaibHa jikpanii. HemeTaniuni BKpaIUIeHHs y BHJIMBKaxX. MeTOM peryIOBaHHS
KpucTanizauifnux npouecis. Moaudikysanns crasiB. Bruis pisuux (isuyaux sBHIIN Ha IpoIecH
KpucTatizalii.

Teeprinns BUMBKIB. Brume kougirypamii Ta TeXHOJOTYHHX ()akTOpiB HA TBepiHHS
BUJIMBKIB. Po3paxoByBanHs uacy TBEep/iHHA Ta OXOJNOMKCHHS BHJIMBKIB y IIaHil Qopmi.
PeryiopatHst TemmoBux mpouecis y Gopmi. Po3paxoByBaHHS po3MipiB 30BHIIIHIX Ta BHYTpilIHIX
XOJIOJIMNIBHUKIB. MOIemoBan s npoliecy TBepAiHHS BUIMBKIB Ha EOM.

Ycankosi sBuma. Jliniina ta o6’eMHa ycamku. YTBOpPEHHs yCaIKoOBHX He(eKTiB y
BHIHBKAX. Ha/UIMBH Ta METOMM MOiNLIEHHs X po6oTH. MeTou BU3HAYSHHS HEOOXIHUX PO3MipiB
HA/JTUBIB.

TumuacoBl Ta 3aJMIIKOBI HANpyKHHH Yy BHIHBKax. JKonoOIeHHS BHIHBKIB Ta HOro
3aro0irants. YTBOPeHHs TPIUMH y BHIHBKAaX. BH3HAYEHHsS CXHJIBHOCTI METaly JI0 yTBOPEHHS
TPIlIMH. AHAIITHYHI YMOBH BIZCYTHOCTI TPIllMH, YTBOPEHHS Ta METOAH HOT0 3ar06iraHs.

Jkicte Ha napmifimicts BumMBKiB. IIlnaxu migBHINEHHS SKOCTI Ta HAiffHOCTI BHJIMBKIB,
MOKpaIanHs eKOHOMIUHHX TTOKA3HHKIB JIHBAPHOTO BUPOOHHUIITBA Ta €KOJIOTIUHOI Ge3meKH.

1.2 Teopernuni Ta TeXHOJIOTIYHI 0CHOBH BUPOOHHITBA JIHTBA B mimani Gpopvu

Texnonoriuni BumMorm g0 QopmyBanbHuX MaTepianis. Di3suko-XiMiuHI, MeXaHiuHi Ta
TEXHOJIOTIUHI BJIACTUBOCTI (hPOPMYBAIBHUX Ta CTPHIKHEBHX CyMiluedl. MeTOOH perymioBaHHS Ta
BH3HAYCHHs BJIACTHBOCTEH CyMilei.

Kpapuosi micku, iX XapaKkTepucTHKa, Kiacu(ikaiis i MeToIu BUIPOOYBaHb.

dopmyBalibHI IMIMHM, IX MiHepanoriunuii cknaj. Kiacudikaris. GakTtopy, 110 BH3HAYAIOTH
3B’S13yBaJIbHI BJACTHBOCTI [JIHH.

38’a3yBaneHi  Marepianu, BHMOrH o ix, kmacudixaris. Opramniuni i Heopraniusi
3B ’13yBallbHI KOMIIOHEHTH, SIKi TBEPIHYTh IIPH HOPMAILHUX TemIepaTypax. Bubip 3B’sA3yBalibHHX
MaTepiaiB I PI3HUX TEXHOJOTIH.

[Iporunpurapui marepiaiu. ITpoTunpurapi 106aBku i3 GopMyBabHUX cymimel, (papbu,
[aCTH, 1X BIACTHBOCTI, BUOIpP, CKJIa)| T2 TEXHOJIOTIS BAKOPHCTAHHS.

Bumorn 10 (opMyBallbHMX Ta CTPHIKHEBHX CyMilleil Ha pi3HMX eTamax BHTOTOBJICHHS
BUMMBKiB. Kputepii BuGopy GopMyBanpHUX cyMimuel pu po3pobieHHi TuBapHOi TEXHOIOTIT.

Teopernuni ocHoBM 3MiLHEHHS (OPMyBaTbHHX CyMimed npu (popMyBaHHI HO-CHPOMY Ta
10-CYXOMY.

Xononnorsepaki  ¢opmysanbui  cymimi  (XTC), ix kinacudikanis 3amexHO  Bim
3B°A3yBaJIbHONO KOMITOHEHTA | 3aTBEp/KYBaya; [epeBari Ta HeJOJIKH.

Teopetnuni ocHoBu 3minHeHHsT XTC 3 CHHTETHYHMMHM CMOJIaMM, CIIOCOOM  iX
3aTBEPKYBAHHS Ta HOro peryJaroBaHHS,

Teoperuuni ocnosy 3minHeHHss XTC 3 piIkuM CKIOM 3 piZHHME 3aTBEpIKyBauaMH, ixX
repeBary Ta HeJ1oJiku. [lepcrekTBY BUKOPHCTAHHSL.
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XTC 3 meranoochaTHIMH KOMIO3ULIAMHE, IX 3MILHEHHS, IEpPeBark Ta HEMOIKH, Tamy3i
BHKOpPHCTaHHA.

CniocoOu BUrOTOBJIEHHS CTPHIKHIB, 3MIIIHEHHS B KOHTAKTI 3 HATPITOIO OCHACTKOIO.

Di3uKo-XIMIUHI MPOLECH OJIEPIKAHHSI PIIKHX CAaMOTBEPAKMX CyMimiel, iX BHIM, criocobu
3MIITHEHHS Ta rany3i BHKOPUCTAHHS.

Teopernuni Ta TeXHOJIOTIUHI OCHOBH IPHTOTYBAaHHA (POPMYBAIBHHX CyMiIlel i3 3aiaHHMHE
BIacTUBOCTIMH. Cri0co0M 3MilyBaHHA, NOCTINOBHICTE JOOABKM KOMIIOHEHTIB y 3MilllyBadi Ta
KOHTPOJIb SIKOCTI IPUTOTYBAHHS CYMIIIIEH.

Perenepauis  o6opoTHHX (opMyBambHHX CcyMilned, ii HeoOXimHiCTP Ta CIOCOOH.
BrnactusocTi perenepary, i IX KOHTPOJTb.

Knacuixanis MOIEIBHUX KOMIUIEKTIB, BUOip MaTepianiB JuIs iX BUTOTOBIEHHS. MeTo/uKa i
MOCTIAOBHICTE  po3po0JIeHHsT TeXHOJIOTIYHOTO KPECIeHHs ISl BUIOTOBICHHS MOJEIBHOIO
KOMIUIEKTY (B T.4. 1 3 qonoMororo EOM).

MeTtonnka po3paXxOByBaHHS €JIEMEHTIB JIMBAPHOI TEXHOJOTII, ONTHMI3alii TeXHOMIOTII,
CKJIaJIAHHST TEXHOJIOTIUHKUX KapT.

Teopetnuni OCHOBM yIIiIBHEHHS (OPMYBANLHHX Ta CTPHIKHEBHX CYMilllel NpH pisHHX
criocobax.

Anajiz onepauiif TEXHOJIOTYHOroO mporecy BUTOTOBICHHS (GOpPM 3 MO3MIH TX Mexami3arlii
Ta aBTOMaTH3AaIlil.

Bubip cnocoby mammuHOro (opmyBaHHS 3ajJeXHO Bifi cepiiiHocTi, koHCTpyKuii muTOf
JeTaii, 11 po3MipiB, BUMOT.,

Po3BHTOK Ta BAOCKOHAIEHHS] C11OCO0IB YIIITEHEHHS (JOPM IpeCyBaHHAM.

TeopeTnuni 0OCHOBY yLIINLHEHHS (HOPM IMITYJIECHHM (OPMYBAHHSM Ta HOTO 0COOIHBOCTI.

Baxkyymue opmyBaHHSs, HOro 0coOOIMBOCTI, IEPEBATH Ta HEJOIIKH.

CnocoOu ynmiiasHeHHst JOPM Ta BUKOHAHHSI IHIMKX OTEpaliit popMyBaHHS Ha aBTOMATHYHHX
JHISX,

Bubip crocoOy BHTIOTOBJIECHHS! CTPHIKHSI y 3aJI€XKHOCTI Bijff HOro CKJIamHOCTI , BAMOTH Ta
H1II hakTOpH.

CTBOpeHHSA HANPAM/IEHOIO Fa30BOT0 PEKUMY Y (POPMI Ta CTPHIKHI.

[Ticko/tyBHMI Ta NICKOCTPINEHUH CIOCOOM BUIOTOBJICHHSI CTPHIKHIB Y HArpiTiif ocHACTII.

BHrOTOBJIEHHS! CTPHJKHIB 13 piIKOTEKy4MX CaMOTBEPAKX CyMilleH, ix ocobauBocTi,
NEPERAry Ta HeJIOJIKH.

Texnixo-ekoHOMIYHI KpuTepii BHOOPY TEXHOJIOrTT BUTOTOBIEHHS CTPHIKHIB.

Criocobu 3abe3neueHHs TOYHOTO CKIIaAaHHs Ta CKPITIeHHS hOpM.

Teoperuuni ocuosn BuOOpY 4Yacy TBEpIHEHHS Ta OXOJO/DKEHHsS BHIMBKA y Qopmi i
TeMIlepaTypHy BUOUBAHHS.

Crnocobwu pyiinyBaHHs (OpM Ha BHOMBAIBHHX YCTAHOBKAX.

CriocoOu BHMOMBAHHSA CTPHIKHIB 13 BHIIMBKIB 3aJI)KHO BiJl CyMIllli, XapakTepy BUPOOHHUIITBA.

VY 10cKOHaTEeHHS cr10co0iB OYMIIEHHS 1 00pOOIIEHHST BUITUBKIB.

OcHoBHI stedexTH BUIHMBKIB 3 BHHH ()OPMH, IPHIHHH TX MMOSIBH Ta CIOCOOH IOMEePEIKSHHSL.

1.3 TexHouorist criemia/IbHUX CIIOCOOIB JINTTH

Knacudixaist Ta rany3i BHKOPHCTAHHS CIEIaTbHUX CIIOCOOIB JTHTTS.

JlutTa B koKL, [any3i Bukopuctanss. OcobmuBoCcTi pOpMyBaHHs BHIMBKIB I11J1 Yac JUTTA
Y KOKLIb YOPHHUX Ta KOJLOPOBUX cIUIaBiB. [ligBeeHHS METalny Ta JKUBJIEHHS BHIMBKIB. OCHOBHI
BH/IM JI€(PEKTIB KOKLILHOIO JTUTBA | METO/IH iX 3anobiranus. JINTTS B 06IMIBOBAH] KOKiII.

Jlurrss min tackom. [amysi 3actocyBanHs. OcobnuBocTi kpucTamizamii i (popmyBaHHS
BHJIMBKIB ITi/1 4aC JIUTTS i1 THCKOM.

Jlutra mig HusbkuM THCKOM. [amysi 3acrocyBaHHsS. BIUTHB TigpoJdHAMiYHUX napameTpiB
IpOLIECY Ha KPHCTATI3aIil0 CILIaBIB.

Biguentpose nurta. igpoaunamiuni ocoGmuBocti BiaueHTpoBOro NUTTA. OCOBIHBOCTI
KpUCTaIi3allii BUIMBKIB MiJ Ti€I0 BiIIEHTPOBHX CHJL.

besnepepsne autTa. TeopeTHuHl OCHOBH Oe3nepepBHOrO JHTTS, HOTo mepeBard Ta
HEMOMIKH. ENeKTponniakoBe JTuTTs.
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JIUTTS 33 MOJEISMH, 1110 BUTOIIIIOIOTLCS. ['amy3l BUKOpHCTaHHS. TeXHONOTIYHUH Ipoliec
BHPOOHHITBA MoJieJied Ta popM. JIMBHHEKOBI cicTeMH. IliaroToeka Gopm 10 3anMBaHHS.
Jlurra 3a Mmomensmu, 1o rasudikyrorecs. ['amy3i Bukopucranuda. [lapamerpu mpouecy
(GopmoyTBOpeHHs i 0COBINBOCTI OEPIKAHHS BUITHBKIB.
Jlurts B obononkosi  ¢opmu. Tamy3i Buxopucranusg. [lapamerpu  mporecy
(hOpMOYTBOpPEHHS.

1.4 TexuoJioriss BUpOOHULITBA BUJIHBKIB

1.4.1 YaByHHE JUTBO

XapakTepuCTHKa YaBYHY K KOHCTPYKI[IHHOTO TMBApHOTO MaTepiany.

HomeHkiiatypa uaByHIB, II0 BHKOPHCTOBYIOTH JUISI BMTOTOBJEHHS BUIIMBKIB. OCHOBHI
03HAKH eKCIUTyaTaliiHuX Ta THBAPHUX BIACTUBOCTEH YaBYHIB.

Oco0MBOCTI  TEXHOJIOTIYHOTO TIPOIECY BHUTOTOBJICHHS BHJMBKIB 3 4YaBYHY. 3B 30K
MEXaHIYHUX BJACTHBOCTEH BHJIMBKIB 3 4YaByHy 3 HOro XiMiuHHM CKIaQAoOM Ta IIBHIKICTIO
OXOJIOPKEHHS.

CrpykTypoyTBopeHHs 4aByHiB. Teopis Kpuctamizaumii 4YaByHy 3a crabinbHOW i
MeTacTablJIbHOK) CHCTEMaMH.

Brue crmany, (I3MYHHX Ta (QI3HKO-MeXaHIYHHX (AaKTOpiB Ha CTPYKTYPOYTBOPEHHS 1
rpadithzaniro yaByHy. BIUIMB meperpiBaHHs, BHTPUMYBAHHSI Ta IIBHJIKOCTI OXOJOJKEHHS.
CrpykTypHi jiarpamu Ui ciporo, 0i7m0ro, IOJIOBMHYACTOTO 4YaBYHIB Ta 4YaBYHY 3 KYJIACTHM
rpaditom.

MexaHiuHi BJIacTHBOCTI 4aByHIB 3 pizHo0 (Gopmoro rpadity. CydacHi METOJH OLIHKH
MEXAHIYHMX BJIACTUBOCTEN. BIIJIMB CKIIaay i CTPYKTYPU Ha MEXaHIYHI BJIIACTHBOCTI.

TexHomnoriuni BAaCTUBOCTI 4YaBYHIB. XapaKTepHUCTHKA, METOJU JOCHI/DKEHHS! Ta OLIHKH
IIapaMeTpiB TEXHOJIOTYHHMX BIACTHBOCTEH YaBYHIB: PiIKOTEKYUOCTI, JIHIHHOI ycamKu, CXHIBHOCTI
10 JIiKBaLii i TPILMHOYTBOPEHH . 3B’ 430K JUBAPHUX BIACTHBOCTEH 3 IpollecaMM KpHCTaTi3alil Ta
rpadiTOyTBOPEHHSL.

Cipuit uayn. TexHosoriudi Ta MexaHIuHI BIACTUBOCTI ciporo yapyHy. CHHTETHYHHH Cipuii
YaBYH.

Yasyn 3 kymsictiuM rpaditom. [amysi BukopucranHs. XiMIYHHH CKIIa] 9aBYHY 3 KYJISCTHM
rpaditom. Knacudikamis cdepoinusysarpnux Moaudikatopi. Metoau cepoinu3yBaabHOrO
momuikyBanns. JIMBapHi BIacTHBOCTI YaByHY 3 KYJISICTHM rpadiToM.

BunuBKH uaByHY 3 BepMUKYJIsspHUM rpaditom. BracTuBocTi uaByHy Ta Horo knacudixaris.
Texuosoriuni 0cobIMBOCTI BUPOOHHMIITBA BUJIMBKIB i3 YABYHY 3 BEPMUKYJIAPHHM rpadiToM.

Koskuit yayn. Tl'any3i BukopucTaHHs. XiIMIYHHAH CKJIaJ Ta BIACTHBOCTI KOBKOTO YaByHY.
Texnonoriuni 0co0IMBOCTI BUPOOHHUIITBA BUIUBKIB 1 TEPMIYHOr0 00pOOIEHHS.

Jleropani yaBynu. OCHOBHI JIeryBajbHI KOMIIOHEHTH Ta IX BIUIMB Ha CTPYKTYPOYTBOPECHHSA
uapyny. YKapocTilikuii, KopoziHHOCTIiKHIH, 3HOCOCTIHKHH Ta aHTHOPUKIIHHII YaBYHH.

Monandikysanus uaByny. Teopernuni ocHoBH MozxudikyBanHa. MopudikyBanbhi
I[MpHCaJaKH.

OcoBIMBOCTI KOHCTPYIOBAHHS TEXHOJIOITYHUX JIUTHX JeTalei 3 4aByHy.

[1IuxTOBI MaTepiaiy /Ui BUILIABICHHS 4aByHiB. MerasneBa yacTuHa muXTH. DepoCIiaBy Ta
jirarypa, 110 BUKOPUCTOBYIOTH y YaByHOJIMBApHOMY BUPOOHHITBI. ®mocH. [Ipu3HadenHs GIIocis.
[TanuBo A1 BHIIABJIEHHS YaBYHY. BUMOIH 10 NaHBa.

TexHoOTiuHI 0COOIMBOCTI BUILIABIEHHS ¥ KOKCOBHX Ta ra30BHX BarpaHkax. TeXHOJIOTiuHI
0c06JIMBOCTI BUTUTABIICHHS B IHAYKIIHHUX Ta €JIEKTPOLYTOBHX I€YaXx.

[Tozaniuni MeTomu oOpobieHHs 4aByHy. PadinyBamus, necyiab(ypamis, e€IeKTPOIIIAKOBE
00poOIeHHS YaBYHY.

KonTposis skocTi BUIHBKIB. BunpagnenHs nedekTis.

Tepmiune 06poOIIeHHS YaBYHHHX BHIIMBKIB.

1.4.2 CrajieBe IMTBO

I[lepepary Ta HEOMIKKA CTATEBHX BUJIMBKIB [Iepe){ YaBYHHHUMH, a TAKOXK Mepe/l KOBAHHMH Ta
[ITAMIIOBAHUMH 3ar0TOBKAMH.

Knacudikaiis TMTHX JeTajlel Ta CTaleBHX BHJIUBKIB.




7

Cny00Bi Ta TEXHOJIOTIYHI BIACTHBOCTI JMTHX crajeil. HomeHknarypa smBapHHX
piacTHBOCcTed. OCcOOMMBOCTI PiAKOTEKYUOCTi, KpHCTaIi3allil Ta ycaJKl cTajleil pi3HOro XiMiuHOro
cknany. Brims i3uko-XiMIYHUX BJIACTHBOCTEH PIJKOTO MeTally Ta JIMBAPHUX (JOPM Ha BMICT ra3iB
Ta HEMETAIEBUX BKpaIlieHb Y CTajieBHX BHIMBKax. OcoOIMBOCTI JIKBaIli Ta YTBOPEHHS Tapsumx
TPIIIHH Y CTAIBHUX BUJIMBKAX.

BrnactHBocTi crasiell npu HU3BKUX, [IJABHMIIEHMX Ta BHCOKUX Temmeparypax. Bruius
CTPYKTYPH Ha MEXaHI4Hi Ta ciy:K00B1 XapaKTepHCTHKH CTAJIEBHX BUJIMBKIB.

ByrrenieBi ctami 3 HH3BKHM, CEpelHIM Ta BHCOKHM BMICTOM Byruemio. BmactuBocTti Ta
rajaysi ix BAKOPHCTaHHS.

OCHOBH JIeryBaHHs JMUTHX crajiedf. MexaHi3M BIUIMBY JETYBaJbHHUX Ta MOIAU(DIKYBAIBHUX
eJIEMEHTIB Ha BJACTHBOCTI cTaji. 3arajlbHa XapaKTEPUCTHKA JIErYBAILHUX Ta MOAU(DIKYBAILHUX
eNIEMEHTIB.

Bucokonerosani cTaii s BUIMBKIB 13 CHELIaIbHUMH BIACTHBOCTSAMH. XPOMHUCTI CTalIi.
Xpomownikenesi cram. [any3i 3acrocyBaHHs. B1acTHBOCTI BHCOKOJIETOBAaHUX cTajeH, 0cobIuBOCTI
OJIepYKaHHs 3 HUX BUJIMBKIB.

DizuKko-XiMiuHI Ta TEXHONOTiIUHI OCOOJMBOCTI BMILIABICHHS BYIJIEIIEBHX Ta JIETOBAHUX
cTajel y AYroBMX Ta IHAYKIIHHHUX mevyax. OcoOJIMBOCTI OCHOBHOIO Ta KHCJIOIO IpOLECY
BHUIUIABJICHHS JIMTHX CTaJIEH.

Makpo-, MikpoJieryBanhst Ta MoaudikyBanus craneif. OcoOIHBOCTI BBEAECHHS JIETYBAIBHIX
Ta MOJM(IKYBAJIBHUX MTPUCAJIOK Y PLAKMH MeTall.

PoskucHeHHs, Jecyabdypaiis ta aedocdopariis craiei.

[Tozamiune oOpoOeHHs cTaii. 3HeCipKyBaHHs, PO3KUCHEHHs Ta MOJU(pIKyBaHHS CcTaneit y
koBuri.  OOpoOieHHS  cTane  CHHTETHUHMMH  LJJaKaMM, CYCHEH3IHHMMH  NpHCaJKaMHu,
HEUTPAJILHUMH razaM# TOIO.

Bakyymua MeTayprisi 1iji yac BUpoOHHIITBA BUIUBKIB 31 CKJIaJHO-JIETOBAaHUX CTaJIEH.

OcoBJMBOCTI TEXHOJIOrT BUIOTOBJICHHS CTAIEBUX BIJIMBKIB. Po3paxoByBaHHS THBHHKOBHX
cucTeM, BusHaueHHsI MiCIlb yCTAHOBJIEHHS HAJUIMBIB, XOJIOJMIBHUKIB Ta BU3HAYECHHS iX pO3MIpiB.

OcobnuBocTi 3anuBaHHs (opM Ta TEeMIIEpaTypHHUX PEKUMIB I11J 4ac BUPOOHUITBA CTAICBHX
BHJIMBKIB.

JleekTH cTaneBUX BUIMBKIB, X KiIacH(piKallis Ta IONepePKeHHs.

OcobnmBoceTi (hiHILIHMX OMepariil mijx yac BUPOOHHMITBA CTaleBUX BWIMBKIB. Tepmiyne
00pobIIeHHS CTAIEBUX BHIIMBKIB.

1.4.3 JIuTBO i3 KOJILOPOBUX METAJIB Ta CILIABIB

Anmiominicsi cnnaeu. MDizuKo-XiMiUHI BIACTHBOCTI Ta Traidy3i 3acTocyBaHHs. [IpuHIMIN
neryBanusi. [lpomuciioBi mMapku muBapHHX Ta JedopmoBanux crasiB. Iledi juid BHIIIaBIEHHS
amoMiHieBuX crutaBiB. PadinyBaHHs Ta MouQikyBaHHs. XapakTepucTHKa (OpMYyBaJIBHHX Ta
CcTpiKHEBUX cyMimieil. OcoBaMBOCTI JIMBHUKOBHX CHCTEM IIijl 4Yac JIMTTA B pa3oBl (opMH.
Kpucranizanis mig TtickoM. OcoGmuBocTi (inimHnX onepaniii. KoHTpoib BHIMBKIB Ta
BunpasicHHs gedextiB. Tepmitne 06poOICHHA BHIMBKIB.

OcoOMBOCTI TEXHOJOrT BHIOTOBJICHHS BHJIMBKIB JHTTSIM Y KOKUJIb, IIiI THCKOM, MiJ
HU3LKMM THCKOM. MexaHizallisi Ta aBToMarTu3allis MpOLEeciB 3aJuBaHHA (OpM Ta BHUTATAHHS
BUJMBKIB 13 HHUX. TexXHIUHI Ta €KOHOMIYHi MijcTaBu, 0 OOYMOBIIOIOTE BHOIp crHocody
BUPOOHMIITBA BUJIMBKIB i3 aMiOMiHi€BUX cIUIaBiB. ['ay3i 3acToCyBaHHs PI3HHX CIOCOOIB JIATTA.

Maznicei cnaaeu. 11poMuCIOBI Mapkd JMBapHHUX Ta Ae(OpPMOBAHMX CILIABIB, IX CKIan,
(isMko-mexaHiuHi Ta JMBapHi BJIACTHBOCTI, Tally3b 3acTocyBaHH:A. Ileul mId BHIUIABJIEHHSL.
OcoBnuBOCTI TEXHOJIOTIT BHWILIABJIEHHS MarHieBux cruaBiB. PacdimyBanHS Ta Moam(iKyBaHHS.
JIutra y pasosi gopmu. OcoGAUBOCTI MUBHHKOBHX cHCTeM. OCOOIHMBOCTI JTHTTS B KOKiIb, IiJ
THCKOM, T1i/l HU3bKUM THCKOM. KOHTpOJL SIKOCTI BHIHBKiB. Burparienns jgedekti. XiMmidHe Ta
TepmiuHe 00poOIeHHS BUJTMBKIB.

Mioni cnaagu. TIpOMUCIOBI MapKK JTMBAPHHUX Ta JIe()OPMOBAHUX CILIABIB, X BIaCTHBOCTI Ta
ranysi sactocyBanns. I[leui Ta 0coGmMBOCTI TeXHomOrii BHIIaBlieHHs, padiHyBaHHA Ta
moaudikysanns cruiasie. OcoGnuBoCcTi TeXHOMOrIT JUTTS. TexHosorii BUrOTOBIEHHS BUJIMBKIB 3
MiJIHHX CIUIABIB JTUTTSAM Y KOKiJIb, i/l THCKOM, BIALIEHTPOBUM CIOCOOOM, PIJIKHM IITAMITYBAHHAM.
KouTponb skocTi BUIUBKIB. BuripapinenHs 1e(exTiB 3BaproBaHHAM.
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Hikeneei cnaasu. IlpomucioBi Mapku IuBapHMX Ta Je(DOPMOBAHHX CIUIABIB, iX
BJIACTHBOCTI Ta rajysi sactocysanus. [Ipudurm neryBanHs. Iledi Ta TeXHOJIOTis BHILIABIEHHS,
padirysanHs Ta MoDiKyBaHHs crinapiB. OcobIHBOCTI 3aTMBaHHS HOPM Ta OLEPIKAHHS BUIHBKIB.
Tumanosi cnnagu. TIpoMucioBi Mapku JHBapHHX Ta JeOPMOBAHMX CIUIABIB, iX CKIA,
BIIACTHBOCTI Ta rally3i BHUKOpHCTaHHs. [ledi Ta TEXHOJOTIS BHILIABICHHS. 3acTocyBaHHsS
BIILEHTPOBUX CHJI NIPH 3anuBaHi GopM. OcoBIHBOCTI TEXHOIOTIT JINTTS B 06OIOHKOBI | rpaditosi
bopmu.
Hunkosi cnaasu.  TlpoMucioBI Mapk, cHIaBH I1X CKJI4[, BIACTHBOCTI i ramysi
3actocyBanHsl. Ileui Ta ocoOnuBoCTi BUMIaBNeHHs, padinyBanms Ta Momudikysanss. Texomoris
JIATTS! B KOKLIB I i THEKOM. OcobmuBocTi BHIKOBAX cucTeM. Dinimmi oneparii,

1.5 YeraTkyBaHHSI JIHBAPHHUX LIEXiB

Kracngikauis ycrarkypanus nusapuux nexiB. THnu jiuBapHOro ycrarkypauus. PoGoui
MPOLIECH JINBAPHUX MALIUH Ta BUMOTH JIO HUX.

[IpecoBi ¢popmysanbui mMammuu. 3B°M30K MK YIIUTBHEHHSM (HOPMYBAJILHOT cymimi Ta
CTHCKYIOUHMH HanpyXuHaMu. KoHCTpYKTHBHI OCOONHBOCTI IIPECOBHX MAIIHH 3 HMXKHIM Ta
BEPXHIM [PECYBaHHAM, 3 TLIOCKOIO, MNPO(LUILHO0, GaraTOMIyHKEPHOIO IUIHTOIO, niagparMosi
IIPECOBI MaIIHHH.

Crpymysanbni (opmyBanpui Mamieu, XapakTep YHIUIBHIOOYO! aii Ha (hopmyBanbHY
CYMIII MiJ Yac yilijibHeHHs cTpyuryBanHsiM. Kiacudikauis cTpylyBalbHEX MeXaHi3MiB 3a
XapakTepoM poOOYOro Mpolecy B CTPYLIyBaJbHOMY MHIIHAPI Ta 3a CTYeHeM aMOpTH3aIil yaapis.
MeTo 11 peKHUMIB YIIIILHEHHS.

[lickomyBni Ta mickocTpinehi Mammun. OcoGNIUBOCTI NIPOLECY YINLUTLHEHHS! IICKOIYBHHUM
criocodboM.

Crpuwxnesi mMamuny., Kiacupikaniss cTpuKHEBMX MalIMH 3a CHOCOOOM BHTOTOBICHHS
CTPIKHIB y Tapstdilf Ta Xoso/nil ocHactii. OcoGIMBOCTI BUTOTOBNEHHS 0GONOHKOBHX CTPHIKHIB.
OcHoBHI criocoOu HarpiBaHHs Ta PEryIIOBAHHS TEMIIEPATYPH OCHACTKH.

YeraTkyBaHHsL Julsl TIPUTOTYBaHHs (OPMYBAlIBPHHX Ta CTPHIKHEBHX cyMimeif. PoGoumit
IPOLEC 3MIlIYBaYiB B AKHX KOTKH 00EPTAIOTHCS HABKOJIO IOPM30HTATBHOI Ta BEpPTHKAIBHOI OCi,
JIONIATEBMX Ta IIHEKOBHX 3MILIYBayiB.

[Inapuneni neui. Knacudikanis neuelt. KoHcTpyKilis OCHOBHHX THITB IUIABHIBHEX TICYEH.

Turenpui, inaykuiiini Ta nyrosi enektpuuni medi. PospaxoByBaHHs 06’eMy TUIABHJIBHOL
BaHHH. POOOUMH UK NAaBUALHUX Tedeil. TeXHiuHi XapaKTepUCTHKYU IUIABHIIBHHX TTEYeil.

Marmmnn juis uTTa nia tuckoM. OcoOiMBOCTI 1 OCHOBHI MapameTpy Mporecy JTHTTS i
THCKOM. OCHOBHI KOHCTPYKTHBHI THITM MAlIMH JUIS JIATTS MiJ THCKOM 3 BEpPTHKATBHOIO Ta
FOPH30HTANLHOIO, XOJIOZAHOIO T4 rapsvolo KamepamH HpecyBaHH:A. PoGounii mporec mexaHismy
npecyBanHsi. KOMIIOHOBKA MaIIMH JIMTTS I11J] THCKOM 3 YHIBEPCAILHHX BY3JIiB.

Mauunu ans JUTTS B KOKiAb. OcoGaMBOCTI Ipollecy JHUTTS B KOKLTh T4 HOr0 OCHOBHI
mapameTpu. Po3paxoByBaHHS OCHOBHHX NapaMeTpiB KOKIIIO.

Binuenrposi maumnn. Ocobnusocti npouecy GpopMyBaHHs BHIHBKIB, napaMeTpH IpolLecy.
KoHCTpyKTHBHI THIIM MaIlHH [T JIMTTS b3 Ta TpyO 31 CTALIOHAPHOIO TA 3MIHHOKO BUJIMBHUIIAMH.

YeTaTKOBaHHs JUlsl KOHTPOIMIO SKOCTI BHIMBKIB. TepMivHi medi, KOHCTPYKILs, IPHHIAI i,
pobouwuii mporiec.

1.6 AsTomMaTH3aLis TNBAPHOT0 BHPOOHHITBA

ABTOMATH30BaHI ~ CHCTEMH  YNpPaBJISIHHS  TEXHOJOTIYHHMH  NPOLECAMH  JTHBAPHOTO
BupobuuuTea /ACY TI1 JIB/ Ta ix Mmicie y iHTerpoBaHHX cHCTeMax aBTOMAaTH3AIi].

Texuonoriuni | opramizauifini TepeIyMOBH aBTOMATH3allii MpPOLECIB  JTHBAPHOTO
BHPOOHUIITBA.

ApromaTu4ani nuBapHi niHil. [Ipuaiunm oprauizanii asromatuynux Jinii. Bararomosumniitai,
OararormoTokoBi Ta OaraToiHCTpyMEHTAIbHI MalMHH. JIMBapHi JiHIi 3 THYY4KHM TpaHCIOPTHHM
3B SI3KOM, 3aMKHEHI 1 po3iMKHeH] JiHil.

OcobnuBocTi BUOOPY TEXHOJIOTIYHOTO MpoLECy JUIS peami3alii Ha aBTOMATHYHHX JIHIfAX.
Ocobanpocti nody10B1 TEXHOIOTIUHOTO MPOLECY, KOMIIOHOBKH i KOHCTPYKLT JIiHIT s MacoBoro,
cepiiiHoro i apiGHocepifiHOro BUPOOHUITB BHIMBKIB. THUIIOBI aBTOMaTW4Hi JIiHIT BHrOTOBIEHHS
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BHJIMBKIB Y pa3oBHX MIIIaHUX ONOKOBHX 1 Oe3omokoBux ¢opmax, y obomoHKoBHX (opmax i 3a
BUTOILIIOBAHMUMH MOJIC/ISIMU. TeXHOIor4Ha [MiIroToBKa BUpOOHHUITRA JUTst BpoBaKeHHS ADJT,

ABTOMaTH3allisg Inpouecy cymimenpuroryBanHs. Cxiag omepamiif 1 THIOBI cXeMH
CYMIIIONIPUTOTYBAHHs, TeXHOJIOrIYHA [MIJrOTOBKA aBTOMATH30BAHHUX CYMIIIOMPHIOTYBATEHHX
BifAinens. ABTOMAaTH3allis YIPaBIiHHS 3MilIyBauaMH HepioJudHoi i OesmepepBHOI i, cHCTEMH
aBTOMATHYHOTO PETYJIIOBAHHS BOJIOTOCTI 1 TEXHOJIOTIYHUMH BJIACTHBOCTSIMH CYMIIIIE,

ABTOMaTH3allis OCHOBHHMX OMEpalliii IIPOIEeCY BUTOTOBJIEHHS Pa30BHX IMIMaHHX (GOpM.
TexHoJoriyHa nMiAroToBKa BUPOOHUIITBA /I aBTOMATH3AIll MponeciB popMyBaHHI. ABTOMATHYHE
YIOpaBliHHA — OpoulecoM  yuliabHeHHS  (opM. OcoOMMBOCTI  KOMIOHOBKHM  (hOpMYBalIbHHX
OZIHOTIO3MI[IIHUX, YOBHUKOBMX, 3JBOEHUX YOBHHKOBUX 1 OaraTomo3MIiHHHX (OpMYyBaIbLHHX
aBTOMATiB, ABTOMATH JUIi BUTOTOBJIEHHS O€30MOKOBHX CTOCOBUX (pOPM. ABTOMATH3ALLisI IPOIIECY
ckiazaHHg (GopMm. ABTOMaTH3alis NPOLECIB 3alMBaHHS, OXOJIOJKEHHS Ta BHOHBAHHA (GopM.
Oco0nHBOCTI KOMITOHYBAHHS AIILHUIL OXOJIOKEHHS Ta BUOMBAHHS 0€30M0KOBHX (JOPM B OIOKAX
0e3 XpeCTOBHH Ta B OITOKAX 3 XPECTOBUHAMH.

ABTOMAaTH3allld [JABWJIBHUX BijuliieHb. TexHoJIoriyHa MiJrOTOBKa BUPOOHHITBA B
MJIAaBHJIBHUX BUUIUIEHHSIX. ABTOMAaTH3allisl AO3YBaHHS 1 3aBaHTKYBAaHHS INUXTH. ABTOMAaTH3AIlis
MPOLIECIB BUIUIABJIEHHS Y BarpaHKax, yrOBHX, IHAyKIIHHIX eNeKTpOoredax Ta neyax omnopy.

ABToMaTH3allis 3anuBaHHS (OpPM, METOAM IO3yBAaHHS CIUIABiB, BHOM 1 KOHCTPYKILT
nozatopiB. CHCTEMH KOBUIOBOTO Ta 6€3 KOBIIOBOTO 3aIMBaHHs, 3anuBaHHsa Gopm Ha ADJL.

ABTOMATH3allis 1 KOMIJIEKCHA MeXaHi3alisi mponecy oOpyOyBaHHS Ta OUHMINCHHS BHJIHBKIB.
Texnomoriyna niaroTopka BUpoOHUIITBA. THUIIOBI TIOTOKOBI JIHIT OUHINIEHHS JTMTBA. ABTOMATH3ALlis
3aBaHTAXXYBaHHA 1 pO3BAaHTaKyBaHHS JapobomeTHHX OapabaniB i kamep OesmepepBHOT Jil.
ABTOMAaTH30BaHI 3aYKCHI Ta 0Opi3HI YCTAHOBKH.

1.7 Texnika 0e3nexn. OXopoHa HABKOJHIIHBOI0 CEPeOBHINA

XapakTepucTHKa YMOB Mpalli B JIMBapHUX Iexax. HaiBakiusiim (HaxTopu, M0 BIUIMBAIOTH
Ha YMOBH Ipaii B JMBapHuX LexaX. OcHOBHI Jukepena 3a0pyJHEHHS Ta TPAHHYHO IIPHITYCTHMI
KOHIEHTpaLlii N1y, rasiB Ta pisHUX aepo3oneil y BUpOOHHYNX MPUMILEHHIX JIHBAPHUX 1IEXiB.

HopMu ocBiT/IEHHS, TEMITEpaTypH, I'PAHUYHO IPUITYCTHMOIO IIyMY.

Texnixa Oe3neku B MIaBWILHUX BiJulineHHSX. OYMIIEHHS Ta CITAJIOBAHHS BarpaHOYHHX
raziB. KoHeTpykiil Ta TeXHIYHI XapaKTePUCTHKH BEHTHJISIIMHUX YCTAHOBOK JUISl €eKTPOIYTrOBHX
neueii. TexHika Oesnekd MiJl yac ekcruiyartanii BUCOKOUACTOTHUX IHAYKIIHHHUX eNeKTpoTedei.
BuMoru TtexHikn ©Oe3nekd Iiji yac BHIYCKAHHS Ta PO3JMBaHHS MeTally y (opmi Ta Iig dac
0OpoONeHHs piAKOro MeTany pizHUMH MPUCATIKAMH.

Texnika Oe3nexu MiJi 4yac BUKOPUCTAHHS XOJOIHO- Ta rapadeTBepAKuX (opMyBalbHHX Ta
cTepKHeBUX cymiuei. OCHOBHI BUMOTM TexHIKM Oe3leKkd nij yac BUOWBAHHS JMBApHHX (opm.
Bumoru 1o 06py0OHOTo ycTaTKOBaHHS IHCTPYMEHTY.
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5. Cymnos B. I1. YcrarkyBanus nuBapHux nexis, - K.:10JJO: 1993. 552 c.

6. 3aiirepos M. b. OGopynoBaHie JTHTEHHBIX 11eX0B. Y4eOHoe mocobHe /it By30B. MHHCK:
Bummiimas mxosna, 1980. — 440 c.

7. KoHCTpYKTOPChKE TPOEKTYBaHHs oOnanHaHHs. [EnexkTpoHHUH pecypc| : HaBualbHHIH
NOCIOHMK Ul CTYNEHTIB AKi HABUAIOTHCS 33 OCBITHBO-HAYKOBOIO IIPOTPAMOIO MaricTepchKoi
miaroToBku, crnewjanpHocti 133 «[anysese MmammuoOymyBauHa» / ykian.: B. 10. IllepOuna,
A. O. Yemepuc. — Kuis : KIII im. Iropst Cikopenkoro, 2018. — 238

Jdimepamypa 00 niopo3oiny «Aemomamuzayis 1U6apHo20 UPOOHULIMEA)

1. ABromaTH3allist BHPOOHHYHMX MPOIECIB ;| HABYAJIbHUM MOCIOHHMK UL CTYJIEHTIB HampsaMmy
nigrotosku 6.050503 «Mammnobyaysannsy / [1O. JI. T'yueko, HO. B. ®enopycs]; Mi"icrepeTso
oceiTH 1 Hayku Ykpainu. - JIyusk: PBB Jlynskoro HTY, 2015. - 163 c.

2. IMyxoeepkuit €. C. IlpoexTyBaHHS THYYKMX BHPOOHMYMX CHCTEM MAalMHOOYIyBaHHS
[Enextponnuii pecype]: Hapuanbuuii nocionux /€. C. [lyxoscekuii, 0. M. Manadees; KIII
iM. Irops Cikopebkoro. — Enexrponni texcrosi gani. — Kuis: KIII im. Irops Cikopebkoro, 2017. —
U.1.-286c.

3. ABTomaru3aiis BUpoOHUuMx npouecis: miapyunuk / I B. Expmepin,  O. M. Ilynena,
B. M. Cimneubknii, C.M. Illsen; MinicTtepcTBO OCBITH 1 Hayku Ykpainu, HarionansHuit
YHIBEPCUTET XapuoBHX TexHoulorii. - Kuis: Bunapnuurso Jlipa-K, 2021. - 377 c.

4. ApToMaTH3alis BHPOOHHYHX MpOIEciB: HaBYaNbHHH HociOHHK /B. M. T'onuapenko [ra
in.]. - Kipororpan: B. O. Jlucenko, 2016. - 351 c.

5. Apromarusaiis BHpPOOHHYHX TPOIECIB Ta MIKpOIpoLecopHa TexHika [EmekrponHumi
pecypc]: KOHCIEKT JleKuiift Juist cryieHTiB HampaMy miarotosku 6.050403  «Imxenepue
matepianosnasetBoy (kox muctwmiing HIT-09) / HTYVY «KlIll»; yxnan. B. C. Borymescpkuii. —
Kuis : HTYVY «KIlI», 2012.

6. JlemOosckuii B. B. Apromaruzauus nuTeHHBIX npouecos: Crpasounuk. — JL:
Marmunoctpoerue. Jlenunrp. Ora-nue, 1989. — 264 c.

7. Hemupogrckuii P. I'. ABTOMaTtnueckue JHHUHU JHMTEHHOro npoussojctsa. — K., Jlonemx:
Buma k. 1981. — 238 c.

8. Opnos I'. M. ABTOMaTH3allMs W MeXaHHU3aLlks IPOIIECcCa H3TOTOBIEHUS JIMTEHHBIX (OpM.
— M.: MamuHocTpoenue, 1988, — 264 c.

Pozain 2 METAJIYPI'ISI HOPHUX I KOJIBOPOBHUX METAJIIB I
CIIEIIAJIBHUX CIIJIABIB

2.1 Mertanyprist 4aByHy

3arajbHa XapakTepUCTHKA JOMEHHOTO BHPOOHUITBA 1 HOr0 3HAYEHHs Yy BUPOOHHYIOMY IHKJII
yopHoi MeTtanyprii. Cxema JOMEHHOTO BHPOOHMITBAa Ta JOMeHHOro mpouecy. Cxema poOOTH
jomennol nedi, IlepcrnekTHBY pO3BUTKY JOMEHHOTO BUPOOHHUIITBA.

IlizroToBka cupux Martepianip no muasnenns. Kmacubikauis 3ayi3opyIHHX MaTepialis.
®mocy. 3aminauku pya ta ¢umocis. [MTanueo jgomeHHO! miaBku. KokcyBaHHS Byriuis Ta AKiCTb
kokcy. CXemMM MiArOTOBKH pya M0 IUTaBiieHHs. J[poOJeHHS, TPOXOUEHHs Ta 30aradeHHs Py
YcepeaneHnst CKaly CHpHX Marepiamie. BupoOnunTso armomepary. Texwosoris BHpOOHHITBA
OKATHUIIB,

Pyx marepiasis i ra3is B Jo0MeHHiH nedi.

[Iporecu BiJHOBJIEHHS B JOMEHHIH meui. Cxema BiIHOBIICHHA 3aji3a 3 OKCHJIB B JIOMEHHIH
neui. TepMOIMHAMIUHI YMOBH BiJHOBIEHHS 3aji3a OKCHAOM BYIJIELIO 1 BoJHeM. MexaHizm
MPSIMOTO BiJIHOBIIEHHs 3aJli3a ByTJelleM KoKy 3 TBepzol (a3 Ta i3 3anisuctoro muraky. Mexamisu i
KiHETHKA BiJIHOBJIEHHS 3ai3a razaMmu. BijHosienns Mn, Si, P B nomenHi# neut.
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YTBOpeHHs YaByHy Ta Iuiaky. HaByryielroBaHHs BiJHOBJIEHOIO B JOMEHHIH eyl 3aiisa.
[InaBneHHs yaByHy B J0MeHHiH nedi. HaByriemtoBanss pigkoro daByHy. Ilepexix B 9aByH iHIIHX
JOMIIIOK: Mapradito, (ochopy, KpemHito, cipku. IlocmimOBHICTL €TamiB IUIAKOYTBOPEHHS B
nomenHii meui. Ckinaj i BIACTHBOCTI MEPBHHHMX MLIAKIB, X BifHOCHA KiMbKicTh. [IpomixHi 1
KIHICBI IUTaKK. BIUIMB UTaky Ha CKJIa[ YaByHy. YMOBH Jecyib(ypallii 4yaByHy B JOMEHHiH medi i
nosaniyia aecyiabgypaitis, METO/IM, YCTATKyBaHHs.

Terutoi mpouecu B 10MeHHIN meul. [OpiHHS BYTJIELIO B OKHCIIOBAIBHUX 30HaX (ypMEHHX
BOrHMIIL. TeruioodMiH Mi’K MTOTOKAMH LIMXTH i ra3y B JIOMEHHI# meui. 3MiHa Temmeparyp IIHXTH i
rasy mo BHUCOTI medi. 3miHa CKIamy i KITBKOCTI ras3iB IpH IPOXOXKEHHI IX yepe3 JOMEHHY Y.
YWUHHHUKH, [0 BH3HAYAIOTH CKJIaJ KOJOIIHHKOBOTO ra3y. Meromu iHTeHCH]iKamii TOMEHHOTO
IIPOILECY.

Hosi npouecn OKycKyBaHHS Ta BHPOOHHLTBA 3ajiza. 3aKOHOMIDHOCTI  PO3BHTKY
TEXHOJIOTIYHHX CHCTEM, HANpPAMKH PO3BHTKY BHPOOHHIITBA arioMepary, IiOpHJIHHX MaTepiaiis,
JOCIHIDKEHHS B 00J1acTi MiIFOTOBKK MeTanypriiinol cupoBuHd. HoBi TexHosorii y BHpPOOHHITBI
armoMepary i oOkaTWnIiB., Hu3bKoTemmepaTypHi TeXHOJOTI OKycKyBanmsa. be3pumamoBaibHi
METOAM OKycKyBaHHs. HoBi Metoau OpukeryBaHHS MeTalypriiHol cupoBHMHH. OKyCKyBaHHA 3a
NPUHIMIOM KokcyBauHs. CymiuieHi mporecH BUPOOHHITBA TiOPHIHMX OKYyCKOBAHMX MarepialiB
okucnenoro copramenty. CyMileHi mpoIecH OKyCKyBaHHs Ta MeTali3allii 3a1i30pyIHo] CHPOBHHH.
MeTasizaiis 3agi3opyJHUX MaTepiaiiB y TpybuaTHX Ta maxTHUX rnedax. Ilosagomenne oTpuManHsa
3aiza. TexHoJoril NONepeHbOro BiAHOBIEHHs 3ali30opyaHHX MarepianiB. Ilpsve BinHOBIEHHS
3aiza. IliAroTOBKa CHpOBHHE Ta TalHBa [0 NpPSMOrO BigHOBJIEHHs. BHpoOHHNTBO ry6uaroro
3aiiza juist BApOOHHUIITBA CTall.

2.2 Meranypris craJi

CyuacHuii cTan Ta CTPYKTYpa CTalellIaBUIbHOr0 BUpoOHUITBA. CydacHi CIIOcOOH MacoBOIo
BUPOOHMIITBA CTasl | IX XapaKTCpHCTHKa, 3arajibHi BITOMOCTI PO MHMXTOBI MaTepiaH IJIaBKH.

Texnonoriuna cxema BupoOHuuTBa cTami. KoHBepTepHi crocoOH BHIUIABKHM cTail, iX
ocobnuBocTi. TexHosoris KOHBEPTEpPHOI IUIABKH. 3aranbHa (I3HKO-XIMIYHA XapaKTepHCTHKA
cTaJIerIaBHIBHUX MTPOIECIB Ta OCHOBHI peakilii y craleruiaBuIbHIX BaHHAX.

Pi3HOBM/IM | BapiaHTH KOHBEPTOPHHX IPOIECIB MOBITpsHOrO MyTTs. bynosa 1 cxema pobotu
KOHBEPTEPIB JIOHHOTO TMOBITpstHOTO AyTTs. BecemepiBchkuit mponec. TomaciBcbKHi MpoIec.
KonsepTepHuii npouec 3 MpoayBaHHsIM KHcHeM 3BepXy. CyTHICTh KMCHEBOKOHBEPTEPHOTO MPOIIECY
3 BEPXHIM JIyTTAM, MepeBaru i HeJoikd. TexHOJIOrii Ta 0COOMMBOCTI KOHBEPTOPHHX IIPOLECIB 3
JIOHHOIO KHCHEBOIO [TPOYBKOIO.

OcHoBHI 0COONHBOCTI 1 Ppi3HOBHAM MapTeHiBChbKoro Impormecy. Konerpykimis 1 pobora
MapTeHiBchkoi redi. [lepioan MapreHiBehKol MIaBkH i iXxHe 3HaueHHA. OCOOIMBOCTI TEXHOJIOTIT
1aBky ctajti. OCHOBHUI MapTeHIBCHKUI mpolec.

CyThb Ta METOJM pO3KHUCICHHSA Ta JeryBaHHs cragi. CrnocoOM po3KMCIEHHs CTami, IXHS
XapaKTepHCTHKA, BAKOPUCTOBYBaHi Matepianu. [IpakTuka i 0coOMMBOCTI PO3KUCTICHHS 1 JIETyBaHHS
cTajl y MapTeHiBCLKHX revax. TeXHOJIOris MonepeIHbOro PO3KHCIEHHS B Meul HU3LKOCOPTHHMH
PO3KMCITIOBAYAMM | BTOPMHHMMHM MarepiaiaMH. PO3KHCIEHHS KHCHEBO-KOHBEPTEpHOI crami 3
BHKOPHCTaHHSM PI3HUX 3aco0iB noszanivyHoi 00poOKH.

CyTb, 3aBIaHHS Ta METOJM Mo3aarperaTHoi o6pobkm crami. Ichyroui crocobu oGpobku
Metaly Yy KoBii, ixHa kinacudikanis. OcobnuBocTi 00poOKM cTami BakyyMoM (KOHCTPYKILS
arperaTiB, TEXHOJIOTIT, pe3y/ibTaTh 00poOKH).

Komriekcna obpobka cTaai y KOBIII HA YCTAHOBKAX JOBOJAKM MeTaly Ta «KiBLI-ILu».
CnocoGu nepemimyBanns ctagi B Kosiii. O6podka crani inepTHuMuraszamu. Jlecynbypailis mpu
06po6ui Metany B Kosii. KoMruiekcHe no3aniyne papinyBaHHsI.

O6naJHAHHS Ta TEXHOJIOTiSl PO3IMBKH CTAJl B 3IMBKU. Y CTATKYBAHHS IS PO3NHUBAHHA CTali
B 3auTKH. KpucTanizanis craseBoro 3imTka, 0COOMHBOCTI OyIOBH 3IIMTKA CIOKIHHOT, KUIUIsIOl A
HaniBCHoKifHOT cTasti. OcoOGMMBOCTI TEXHOJIONT po3JMBaHH:A cTali 3Bepxy i cudonom. Buuu Gpaky
cTasl, IO PO3JIHBAETLCS B (DOPMH (BHITHBHHILL).

CyTh Ge3nepepBHOT PO3JIMBKM CTaji, THIH Ta OOJIaJHAHHA MALIHH OE3MEPepBHOTO JHTTS
sarotosku (MBJI3), Texnosnoris posausku. Bynosa MBPC, ocHOBHE oOnanHaHHs i GyHKIIOHATIBHE
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fforo mpusnadenns. PoGora cyuacHuX yctaHoBoK. OcoONHMBOCTI TeXHOJOTIl Oe3lepepBHOTO
PO3JIMBaHHA CTall.

Jletextn BunmBka i 3arotoBkn MBJI3 Ta ix knacudikanis. Crnocodu Goporsbu. Vcamouni
npouecH, ycaaka. Ilepenycanoune posumpenns. TpiuuHn, 3aBOPOTH, M'ATHHCTA JIKBAIlif, TUTIBKH,
y3upi, Gpmokenu ta inwe. Crnenndivni nredextd npu Oe3nepepBHii pO3NHBLI CTAI.

Knacugikailis crmoco0iB 30BHIMIHIX BIUIMBIB Ha METal, 10 KpUCTali3yeTbes. OnTuMizaris
yMOB (hopMyBaHHsI Oe3IepepBHOJIMTUX 3JIMTKIB. Y TBOPEHHS H pO3BUTOK AEe(EKTIB Yy 3aroTiBLi, 110
BijBaeThes, OnepykanHs 3aroTiBOK,0/M3bKHX 3a (POPMOIO ¥ NEPETHHOM JI0 TOTOBOIO IPOKATY.
CTpyKTypa sIKICTh CTAIeBUX 3JHBKIB Ta 0€3IepepBHOIUTHX 3aT0TOBOK.

2.3 ExexkTpomerajyprist craji ta ¢pepocniasis

BusnauenHs ¢epocruiaBiB Ta Jiraryp, TEOPETHYHI IepeJlyMOBH Ta iX 3acTOCYBaHHI.
Knacudikanis ¢depocniaBip 1o KiIBKOCTI OCHOBHHX esieMeHTiB. Kiacugikanis depocmiaBHHX
MPOLECIB 3@ BUOM BIJTHOBJIEHHSI.

Teopis Ta npakTHKa BUpoOHUILTBA KpeMHiiBMiCHUX (pepocmnaBiB. BracTuBocTi kpeMHiIO Ta
iforo crosiydeHb, 00JacTh 3aCTOCYBAaHHSI Ta COPTAMEHT. 3arajibHa XapaKTepUCTHKA CHPOBHHH 1
IIMXTOBHX MaTepiatiB, ixX niirotoka o nepepodku. TexHonoris BUIIaBKH (epoCHIIIIIO.

Teopist Ta npaktuka BUpOOHMITBA CIIaBiB MapraHiio. BracTHBOCTI MapraHmio Ta ioro
CIIOJIyueHb, 00/1aCTh 3aCTOCYBaHHs Ta coprameHT. Py/iu mMapradiio ta iX HiIrOTOBKA IO IUIABKH.
TexHooris BUMJIABKH | PO3IMBKH CHIIIKOMApPraHiio Ta ByTJIeLeBOro (pepoMapraHito.

Teopis Ta npakTHka BUPOOHHMIITBA XPOMBMICHHX (pepocriagis. Biiacturocti Xxpomy Ta #Horo
CIIOJIyueHb, copTaMeHT. Pyaum xpomy. TexHOIOrisi MaBKH Ta OCHOBHI OCOOJNHBOCTI Tporecy.
Po3nuBeka xpoMBMICHHX (epocIiaBiB.

3arajbHi 3aKOHOMIPHOCTI, TEOPETHYHI OCHOBM Ta TEXHOJIOTisl BHIUIABKM CTalll Y JYTOBUX
crajneruiaBuiIbHUX revax. Kinacudikailis enexrpocrani, il IpU3HaYeHHs Ta criocobu BUPOOHHUIITBA.
OCHOBHI TEXHOJIOTIUHI Omepanii mia yac BHIUIABKM CTadi Ta iX NpH3HayeHHs. BumiaBka crani y
JIYTOBHX T€4ax 3 OCHOBHOIO Ta KHCIIOIO (hyTEepOBKOIO.

Bruie ¢ocdopy Ha sikiets crani. ledocdopartis crani. Bnmus cipku Ha BIACTUBOCTI CTal.
Jecynbgypauis craini. HemeraneBl BktodeHHs y crami. OUMINEHHS CTajli BiJi HEMETAJEBHX
BKJTIOYEHb.

ITosamiuna 0OpoOka enekTpocTai. Po3mHBKa eIekTpocTai.

Teopist Ta TexHOJOris eNEKTPOIIABKM CTall B IHAYKIIHHMX medax. OCHOBHM TEXHOJIOTII.
KoHcTpykitis IHAYKUIHHAX [1e4ed Ta XapaKTepUCTHKA EHEproTEeXHOJIOTIYHOTO YCTAaTKyBaHHS.
BurorosneHHst pyTepoBKH 1HAYKUIHHHUX neyeit.

IlepeniaBui mpouecy creniansHOi enekTpoMeTanyprii. Padinyroui MOKIHMBOCTI IITaKOBOTO
Cepe/IoBHINA, BaKyymy, IHEpTHHX rasiB. BakyymHo-myroBui mneperuiaB. BakyymHa iHIykiiiiHa
magka. EnextporuiakoBuii neperuias. EnexTponHo-mpomMeHeBHH mneperuias. [InasmoBo-ayroBuit
neperuias. [TopiBHsIbHA XapaKTEPUCTHKA SIKOCTI METaly NeperiaBHUX IPOLECiB.

2.4 Meranyprist KOJILOPDORUX METAJIIR

Knacugikaiiisi KoMTbOPOBUX METaiB, iX 3aCTOCYBAaHHS B Cy4acHi# TexHini. PyJu KOIbOpoOBHX
MeTalliB Ta MeToau ix 30arauenHs. Kiacugikanis crioco0iB oTpHMaHHs KOTbOPOBHX METalliB.

Meranypris  migi.  CupoBuHa juis  BuUpoOHMITBa  Mimi. TexHonoridHa  cxema
mipoMeTanyprifinoro cnoco0y orpumanHs Mii. [TigroroBka pya 1o IUlaBKH. BHILIaBKa INTEHHY.
KonsepryBaHHs LITEHHY.

Metanyprist Hikemo. Pyau Hikemo. CriocoOM oTpuMaHHS Hikesro. TeXHONOTis oTpHMaHHS
HIKEJIOBIIHOBIICHHAM HOTO OKCHIY. BUPOOHUIITBO HIKETIO 3 CyNb()iTHIX MiJTHOHIKEIEBUX PYI.

Meranyprist amominito. Minepanu Ta pynu amoMidito. CydacHa TEXHOJIOTIS OTpHMaHHSA
rIIMHO3eMY 3 6oKkcuTiB. TeXHOMOris OTPUMAHTS AIOMIHIIO efTeKTpoizoM. PadinyBaHHs anoMiHilo.

Meranyprist tutany. BnacrtuBocti TuTany Ta ioro cmmasi. I'amysi 3actocyBamHs. Pynm
TATAHy Ta 3arajlbHi [PUHOUOH 1X mepepoOku. DBHpOOHHNITBO TETPaxJIOpHAy THTaHY.
MaruierepmiuHe Bi/IHOBJIEHHs. OTpUMaHHs KOMIIAKTHOTO THTaHY.

Mertanyprisi BTOPHHHHUX KONBOPOBUX MeTasiB. CupoBUHA JUIsi BHPOOHMIITBA BTOPHHHHX
KOJMBOPOBHX METaliB Ta il nepBHHHA nepepodka. BHPOOHHITBO BTOPHHHHX Miji, aJIOMIHIIO Ta
CIUIABIB HA IX OCHOBI. HanpsaMKH po3BHTKY MeTaIyprii BTOPHHHUX KOJILOPOBHX METalB B YKpaiHi.
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Po3ain 3 METAJIO3HABCTBO TA TEPMIYHA OBPOBKA METAJIIB

3.1 OcHOBH META/I03HABCTBA. ATOMHO-KpHCTANTIYHA 0y/10Ba MeTAJIIB

XapakTepni (izuuni Ta XiMiuHi BracTHBOCTI MeTamiB. MeraneBuii Tum 3p's3ky. Metanu B
MEepPIOIHYHIN CHCTEMI €JIEMEHTIB.

Kpucraniuna ©OynoBa wmeraniB. OCHOBHI THIOH KpPHCTATIYHHX pEINITOK MeTamiB, iX
xapaktepucTuku. ['pane- Ta o0'eMHOLEHTpoBaHA KyOiuHi pemniTku. I'eKcaroHagbHa KOMITAKTHA
periTKa, 1HII THITH KPUCTANTIYHEX peuriTox MeTamtis. IloniMopdism MeTanis.

Amnizorporist BiaacTHBocTed MetaniB. KBaziizoTpomis momikpucTamiuHux TUL Mano- Ta
BHCOKOKYTOBI ME3K1 B METAJIAX.

Toukosi jepexkTd KpucTaniyHoi OynoBH. J[OMIlIKOBI aTOMH y MeTanax, iX pousb. JIiHiiHI,
I'BUHTOBI Ta 3Mimani auenokanii. Kontyp i Bekrop broprepca. Armocdepu Kotpemnna. [Toepxuesi
il 06'eMHi fedexTn KpucTaliyHol Oy10BH.

3.2 KpucraJjizauist MeTanis

Bynosa piakux metaiiB. CXOKICTh PIIKOT0 Ta TBEPAOIrO CTaHIB peuyoBHHH. bnuspkuii Ta
Jasiekuil nopsiaok. CuboTtakcucH (KiacTepH).

Binbua eneprisi merany, i 3miHa npu kpucTamizaiii. MaxpockomiyHa KapTHHA IpOILECy
kpucramizanii. Kpusi oxonomxenns. Ilpasuno ¢a3 ['i66ca. YTBopeHHS IIeHTpiB KpHcTamizaiii Ta
picT KpUCTaIiB.

JloBisibHe  yTBOpeHHsS LeHTpIB Kpucramizanii. Kputuunwuit posmip 3apoaka. Pomb
MEPEOX0JIOJUKEHHSL.

HenosinbHe yTBOpeHHs 3apojkiB. [IpuHUMII CTPYKTYpHOI Ta pO3MIPHOI BIINOBIAHOCTI.
MonudixyBaHHs Ta iforo poJib y (OpMYBaHHI CTPYKTYPH METAJIIB.

Pict xpucraniB. /IBoBuMipoBi 3apoaxu, X KputuuHi po3mipu. @opma kpucramiB. [Ipuniun
Kiopi-Bynbga. Jenapurna kpucranizaris.

BynoBa meraneBuX 3/MBKiB 1 BUIMBOK. BIMB yMOB kpuctamizanii. Ycanouni gsuma. ['a3osi
myxHpi y 3nuBKax. JIikBailist B MeTasax.

3.3 ®da3u B MeTaJIeBHX CILIABAX

3aranbHa xapaktepuctuka 0ya0BH criiaBiB. Pa3oBi Ta CTPYKTYPHI CKIAA0BI CIUIaBiB. XiMiuHi
CIIOJIYKH B MECTAJICBUX CIlJIaBax.

TBepni po3uwHM, X THNHM Ta 3arajibHi BiaacTUBOCTI. DakTopw, sSKi KEpYOTh YTBOPEHHSIM
TBEPIUX PO3YMHIB. PO3YMHHM 3aMillleHHS, MPOHHKHEHHS Ta BHJIYYEHHS. YTOPSAKOBaHI TBEpII
PO3UHHH.

IIpomixkni (pazu B crutaBax. Enexrponni ¢asu. @azu Hikenp-apceHinHoro tumy. Curma-gasm.
®asu npoHUKHEHHS, THITOBI Ta HeTunogi. Pazn Jlageca.

3.4 Jliarpamu craHy MoABIHHUX cHCTEM

Metanesi cuctemu # 1X cTanu. 3aranpHa XapakTepHCTHKaA giarpaM ctany. Metonun mobynosu
Ta 300pa)keHHs MOABIHHUX niarpaM ctany. [Ipasuno Bigpiskis. [Ipasuno Masinra.

Jliarpama cTaHy CHCTEMH, fKa YTBOPIOE O€3MEpepBHHUH P PIAKHX 1 TBEPAHX PO3YHHIB.
IlpaBuno Konoranogra. [liarpamu 3 ekcTpeMyMaMi Ha KpUBHX JIIKBijlyca Ta coJiijyca.

Jliarpama craHy npH BiJICYTHOCTI PO3YMHHOCTI KOMIIOHEHTIB y TBEPAOMY CTaHI.

Jliarpama cTaHy CHCTEMH 3 OOMEKEHOK PO3YHHHICTIO KOMIIOHEHTIB Y TBEpIOMY CTaHi i
EBTEKTHYHMM TepeTBopeHHsM. JIiHii coibpByca. Posnan nepecHueHHX TBEPAUX PO3YMHIB 1 Horo
BHKOPHUCTAHHS JJIs1 3MilHEHHs crutaBiB. TpukyrHuk Tammana. JliarpamMu 3 peTporpajHum
COJITYCOM 1 COJTBBYCOM.

Jliarpama cTaHy CHCTEMH 3 OOMEKEHOK PO3YHHHICTIO KOMIIOHEHTIB y TBEPJOMY CTaHi Ta
MEPHTCKTHYHHUM TTEPETBOPEHHAM. MeXaHi3MH MepUTEKTHUHOIO IIEPETBOPEHHSL.

Jliarpamu cTaHy 3 XiMIYHHMHM CHOJyKaMH Ta TpoMiKHMMH (azamu. OCHOBHI BapiaHTH IX
YTBOPCHHS B MOABIMHUX crcTeMax. JliarpaMu cTaHy 31 CTIHKUMH XIMIYHMMH CIOJTYKaMH.

CucreMH 3 HECTIHKMMH XIMIYHUMH CIIONIyKaMu. [IepuTeKToiiHE NepEeTBOPEHHS.

JliarpamMu  cTaHy CHCTEM 3 TIOBHOI HEPO3YMHHICTIO ab0 OOMEXEHOI0 pPO3YMHHICTIO
KOMITOHEHTIB Y piIKOMY cTaHi. MOHOTEKTHYIE Ta CHHTEKTHUHE IIEPETBOPEHHS.
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Jliarpamu craHy 3 MOJIMOP(GHAMH KOMIIOHCHTaMH i npomikuumu (dazamu. EpTexToine,
MOHOTEKTOIIHE Ta METATEKTHUHE NIEPETBOPEHHSL.

3.5 dazosi neperBopenHs B TBepioMy crani. OcHoBH TepMivHO0T 06podKH

®azosi mepexoau 1 i I poxy. Ilomimopdui mnepersopenHs. dasoBe NEPETBOPEHHA IPH
Harpisarui. 36inbimenns 3eper. CTPYKTYpHA CIAKOBICTh. PONb IIBHAKOCTI HATPIBAHHSL.

Erexrtoinme neperBopents. MexaHism | KiHeTHKa eBTEKTOINHOTO nepeTBOpeHHS. Bynosa
neprity. Jliarpavu i30TepMiuHKX mepeTROpeHb. TepMoKiHeTH4Hi aiarpaMH B CTAIiX, THTaHl 1
IHIIMX CIUIaBax.

Taprysanns Ge3 MOMIMOPQHOro IEPETBOPEHHA 3MiHAa CTPYKTYPH 1 BIACTHBOCTEH NPH
rapTyBaHHi. KpUTHYHA IBHJIKICTH OXOJIO/UKEHHS.

TapryBaHHs Ha MapTeHCHT. MIKpOCTpPYKTypa MapTeHCHTy. 3MIlHEHHA Ta 3MiHa
[IACTHYHOCTI MpH  rapTyBaHHs Ha MapTeHcHT. KpHTHUHA WIBHIKICTE OXOJO/DKEHHS TIPH
rapTyBaHHI, IPOrapTOBYBaHICTh.

BeituitHe meperopenns. Mexanism i kineTnka GefiniTHOrO neperBopeHHs. bymosa OeiliHiTy.
[30TepMiuHE rapTyBaHH4.

Crapinns. Posman mepecuueHoro TBEPAOTO PO3UHHY. CTpyKTYpHi 3MiHM IpH CTapiHHI.
dopmu BuiieHb, IIpuposa 3MilHEHHS NpH CTapiHHi (POJb KOTEPEHTHHX Ta HCKOTCPEHTHUX
BUJNEHR). BIUIMB TemnepaTypu Ta TpHBﬂﬂOCTl cTapiHHA Ha Mexadiuni i (i3H4Hi BIACTHBOCTI
crinapip. BrUMB TeMIEpATYpH HarpiBaHHs [1iJi FapTyBaHHsS Ta IIBHAKOCTI OXOJODKCHHA IPH
rapTyBaHHI Ha CTaleHH

Bianyck. 3mina MlI{pOCprKTypH cyOCTpyKTYpH Ta (Pa3oBOro CKIiaay npu BiZmycKy cTaiel.

Knacndikaiis suaip Tepmiunoi obpoOkm: Bianmamosanus [ poxy, sigmamosanns 11 pony,
TOMIroHi3aLls, peKpUcTaili3allis, BIIHOB/ICHHS, TapTyBaHHsl, BIITYCK, CTApIHHSL, TepMOMEeXaHiyHa Ta
ximiko-TepmivyHa 0O6pobdxa.

['oMorenizauiiiHe Biganamosamus. 3MiHa CTPYKTypd 1 BJIACTHBOCTEH CIUIABIB IPH
rOMOT'€HI3aliiHOMY Bi/UTAJIFOBAHHI.

Bijnamopanns Ui 3MEHINEHHs 3alMIIKOBMX HANPYXKeHb. MeXaHisM  3MEHIUCHHs
3QIHIIKOBUX HANPYIKEHb [P HArpiBaHHI.

3.6 Ximiko-Tepmiuna oOpodKa

EnementapHi mpouecu HpH  XiMiko-TepMidmiii 0OpoOIl, yTBOPEHHS aKTHBHHX aTOMiB
ﬂM(l)yHﬂ)l{)‘-lOl"O enementy, axcopOuis, audysis.  Hacuuyroui CepeoBHIILa. 3aNexKHICTh
KOHLEHTpALil JUQYHIYIOHOro eleMeHTy Ta IJIMOMHM IMapy BiJl AaKTHBHOCTI ra3oBOl (azu,
Temmeparypu Ta Tpupaiocti mnpouecy. Crpyktypa aubysifiHux mapis. 3B's30K CTapiHHS
mudy3iftHuX Wapis 3 giarpaMoro (a3zoBoi piBHOBArH.

A30TyBaHHS, [IEeMEHTALlisl, HITpPOLEMEHTAllis, aliTyBaHHS, XpOMYBaHH, 60pyBaHH$I
cyJb(iayBaHHs, ClIILIIOBAHHSL. HpHHanH BHOOpPY TepMiuHOi 00poOKH Micd XiMiKO-TepMivHOL
06pobky. HacuyueHHs y TIHIOUOMY PO3psii.

3.7 CTpyKTypa Ta BJIACTHBOCTI MeTaJliB Ta CIUIABIB

MakpocTpyKkTypa. BUrOTOB/IEHHS Ta aHaJIi3 TEMIUIETIB.

MikpocTpyKTypa. METOIH BHIOTOBJIEHHS Ta AeKOpYBaHHS Mmid)is, ONTHIHI METO/H SIKICHOT
i kinpKicHol MeTanorpadii. EnexTpoHHa MiKpOCKOIIs.

AHATI3M Ta METOJM BHUMIpIOBAaHHs BIACTHBOCTEH: TepMIUHMH aHaimi3, MarHiTHHE aHais,
KaJ0pUMETPIsl, THUIATOMETPIs, BUMIPIOBAHHS [YCTHHH.

MexaniuHi BIaCTMBOCTI Ta BUIIPOOYBaHHs MaTepiais.

[Tnactuuna gedopmanis. Jliarpamu  po3rTaryBaHs. | 'paHHILT l'Ipy}I(HOCTi i TTHHHOCTI,
,ue(popMamHHe 3MilHeHHs. BIUIMB HA HBOrO TeMmmepaTypu i mBHAKOCTI nedopmanii. Pisnuna Ta
TeXHIYHA CYTh MEXaHiYHHX XapaKTePHCTHK Marepiany. 3alexHicTh MEXaHIYHUX BIACTHBOCTEH BiJI
cKIaay Ta CTPYKTYpH MeTaliB i ChmaBiB. 3MILHCHH: npu yTBOpCHHI TBEPOHX PO3YMHIB Ta
BRJILICHHT HAZUTHITIKOBHX (ba3. BIUTHB po3Mipy 3epHa Ha MexaHiuHi BracTuBocTi. HanmmactninicTs.

Kpnxke Ta B's3ke pyHHyBaHHs. 3apo/ukeHHs TpiuH. Cxemu 3aPOIKEHHS TPILIHH.
PO3MOBCIOUKEHHS TPIIMH TIPH KPUXKOMY Ta B'I3KoMy py#uyBanHi. Bymosa siamis. OcHopu
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¢paxrorpadii. Tpimunoctiiikicts. Kpurepii Tpimunoctiikocri. Kpuxke pydHYBaHHS TpH
HH3BLKHX TeMreparypax. Xomoanonamkicts Metaiis 3 OITK rparkoro. Bonnesa KpuXKiCTb.

BuTpuBaticTh (BTOMHA MiLHICTh) METaliB MPH LHKIIYHAX MexaHiyHuX BIumuBax. Jliarpamu i
MEXaHi3aM BTOMJIEHOCTI. Masommkiora BToMieHicTh. (PakTopw, IO BIUIMBAIOTE HA BTOMHY
MilHicTh. 3HomyBaHHs. MexaHiuHi BIACTHBOCTI METANB TIPH BHCOKHX TeMIIEpaTypax.
YKapomitHicTs. Brmup cKiiaty Ta CTpYKTYPH Ha JKapOMiIHiCTh, JKapOBHHOCTIAKICTE.

MeToau MexaHiuHux BunpoOysans MertaniB. CraTHuHi Ta JMHaMI4Hl BHIPOOYBaHHS.
Bu3HaueHHs FPaHullb TEKYUOCT] | MIIHOCTI [PH OXHOOCHOMY PO3TATYBAHHI, & TAKOX CTHCKYBAHH,
3ruHi, KpyTiHHi. BUMipioBauHs TBepAOCTI BAABIIOBAHHAM i iHIIMMH MeTOAaMHi. BumpoOysaHHs
METaJIIB Ha 3HOLIYBaHHS.
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