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I. BAT"AJIBHI BITIOMOCTI

Berynauit icnut Ha HaBYaHHS I 3100YTTS HAYKOBOIO CTYIEHS JOKTOp (dimocodil
crenianbHOCTI 132 «Martepiano3HaBCTBO» MPOBOAMTHCS IJIS THX BCTYHHUKIB, SIKi MAalOTh
CTyHeHb Marictpa®*.

OcsiThsa mporpama «Matepiano3HaBcTBO» Bimmosimae micii Ta crparerii KIII im.
Iropst CikopchKoro, 3a KO CTpaTeridyHHM MPIOPUTETOM YHIBEPCHTETY € DyHIAMEHTAITi-
3allist MArOTOBKH (axiBiiB. OcoOGIUBOCTI OCBITHBOI IPOrpaMU BpaxoBaHi IUIIXOM O6paH-
HSl BIMOBIAHUX PO3/IiiB MPOrpaMy BCTYIHOrO icuty. [IpoBeieHHs BCTYIIHOTO BHIPOOY-
BaHHS Ma€ BUSIBUTHU PiBEHb MiArOTOBKH BCTYIIHHKA 3 00PaHOT ISl BCTYITy CHEI[ialbHOCTI.
Teopern4Hi MATaHHS BCTYITHOT'O iCIIATY MOYKHA MOMIIMTH HA BicCiM PO3JILITiB:
TeopernuHi 0CHOBM MaTepiao3HaBCTBA.
®i3pKa KOHJEHCOBAHOTO CTaHy
MexaHiuHi BIacTMBOCTi Ta KOHCTPYKIIifiHA MIiLIHICTE MaTepiasiB
Marepiaio3HaBCTBO NOPOMIKOBHX KOMIIO3UTIB Ta IIOKPHTTIB
MarTepiano3HaBCTBO TYrOMIABKUX MaTepiallis
HanoTtexHo0rii Ta HAHOCTPYKTYpPHI MaTepianm
TexHomoris MOPOUIKOBAX KOMITO3UIIAHUX MaTepiaiB.

Ilepi Tpyu po3zinu MicTaTh 3araibHi MMTaHHS, BiIIOBiAs Ha SKi Mae 3HATH KOXKEH
CIIeLiaNliCT B raiysi MaTepiago3HaBcTBa. [HII po3iiy € GiTbII OpieHTOBAHMMHY Ha CIellia-
JIbHY MiITOTOBKY BCTYIIHHKA.

3aB/aHHs BCTYIIHOIO BUNPOOYBAHHS CKIIAAAETHCS 3 TPhOX TEOPETHYHUX MUTaHb. [0
eK3aMEHALIHHOro OileTy BKIIOYArOTHCS BiAMOBiAHO: | MMTaHHA 3 MEPIIOro, APYroro abo
TPETHOrO PO3MiNiB, 2 - 3 YeBepTOro abo m’sAToro, 3 - 3 MOCTOro aGo CHOMOTO.

Berynse BunpoOyBadHs 3i criemianbHOCTI IpoBoaUTECS y GOpMi YCHOTO eK3aMeHy.

TpuBaicTs miArOTOBKM BCTYNHMKA [0 BiAOBiAl — 2 akageMiuHi rOIMHH.

Y HaCTyIHOMY PO3IiJIi IIPOrpaMK HaBeJeH] JIMINE Ti TeMH 3 3a3HAYEHHX PO3MLiB,
SIKI CTOCYIOThCS| BAKOHAHHSI 3aB/(aHb BCTYTHUX BHTIPOGYBAHb.

[ndopmanis nmpo mpaBmiia npuiioMy Ha HaBYaHHS Ta BUMOTH JIO BCTYHHUKIB OCBIT-
HBOT Iporpamu «MarepianosHaBCTBO» HaBEAEHO B po3dimi «Berym o aclipaHTypu» Ha

BeO-CTOpIHII acmipanTypy Ta gokropantypu KITI im. Irops CikopchKOro 3a MOCHIIaHHSAM
https://aspirantura.kpi.ua/

*BignosigHo aon.2 Posginy XV 3akoHy Mpo BUWy OCBITY, BUWA OCBITa 338 OCBITHLO=KBAMIPIKALITHUM piBHem cneujanicra
NPUPIBHIOETBCA A0 BULLOI OCBITU CTYNeHs maricrpa.
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II. TEMH, IO BUHOCSIThCS HA BCTYITHE BUITIPOBOBYBAHHS

1 TEOPETUYHI OCHOBH MATEPIAJIO3HABCTBA

KopoTkuii icropidHuii Hapuc PO3BHTKY MeTA03HABCTBA SIK HayKH.



ATOMHO-KpHCTaiyHa Oyi0Ba MeTaiiB. XapakTepHi (pi3duHi Ta XiMidHi BIaCTHBOCTI
MeTaniB. MeTanu B nepioguuHiil cucreMi efleMeHTIB.

Kpucraniuna Gynosa merainiB. OCHOBHI THIM KPHCTATIYHUX PEIIITOK
METAaNiB, IX XapaKTEPUCTHKH.

Toukosi, iHilHI Ta 00’€MHI Te(pEKTH KPUCTAIIYHOI 6y I0BH.

Bunn nucnokaniii. [ledbextn naxysauss. ['panuii 3epes.

Kpucranisania meranis. Bynosa pigkux merani. CXOXicTh PifIkoro Ta TBEPHOro
CTaHiB PEYOBUHH.

BinbHa eHepris meray, ii 3miHa npu KpucTanisanii. Kpuei oxomomkesns. IIpaBuiio
a3 I'iG66ca. YTBOpeHHs LEHTPIB KpHUCTATi3aLii Ta picT KPUCTATIE.

JloBUIbHE YTBOPEHHS LEHTPiB KpUcTamisanii. KpuTuanmit posmip 3apoaxa. Ponb me-
PEOXOTIOIKESHHS.

HenoginbHe yTBOpeHHS 3apojkis. BIUB OMIIIOK Ta HeIOCKOHANOCTE OynoBu Ha
MpoLIEC KpUCTai3aIrii.

Pict xpucranis. JIBoBuMipHi 3apoxku, ix kpuTuuHi posmipn. JliHilHA MBHIKICTS
pocty kpucTaniB. Makpockomiyna mBrKicTs KpucTamizarii. BynoBa MeTaneBHX 3IHBKIB
1 BuMBOK. BiuB yMoB kpuctanizanii. Veamouni seuma. Ia3osi myxupi y 3nuBkax. Jlik-
Ballisl B MeTalax.

Ilnacru4yna gedopmanis Ta pexpucramizamis. IlpyHa Ta mactu4Ha nedopma-
wist MeTastis. KoB3aHHs Ta ABIHUKYBaHHS B KpHCTAIaX.

HAwncroxaniiinuii Mexanism xos3anns. Jxepeno ®panka-Pina. Haxsen MmeTany. 3a-
JIEXHICTB MIITHOCT] MeTally BijJ TyCTHHM muciokarii. I1Isxu MIIBUINEHHS MillHOCTI.

BrnuB HarpiBanHs Ha CTPYKTYpy Ta BIACTHBOCTI Aed)OpMOBAHOTO metany. [ToBep-
HEHHs Ta peKpucTaimi3amis, iX mMexaHism. BimmouwHok i momiroizamis. Pexpucranizaiis
NEePBUHHA, 30MpallbHa, BIOPHHHA. XOJIOHA, TETIA Ta rapsva IIacTHIHA aedopmariis.

@a3u B MeTaJeBHUX CILIaBaX. 3araibHa XapaKTepHCTHKA OynoBu craBi. Da3oBi
Ta CTPYKTYpHi CKJIa/0Bi criaBiB. XiMiuHi CIOTyKH B MeTajneBHX claBax. BaieHTHI cro-
JYKH.

Teepni po3uunn, ix TUNM Ta 3araneHi BIACTHBOCTI. ®axTopy, SKi KEPYIOTh YTBO-
PEHHAM TBEPAMX PO3YMHIB. Po3umHM 3amillleHHS, IPOHHKHEHHS Ta BHIyYeHHS. Ynopsn-
KOBaHi TBepAi po3uunu. [liarpamu YIOPAOKYBaHHS.

IpomixkHi dasu B crnasax. Enexrponni pasu. ®azu HiKeIb-apceHinHoro tumy. Cu-
rMa-tasu. Pasu NPOHNKHEHHS, TUIIOB] Ta HeTuroBi. Mazu Jlaseca.

Tepmoaunamixa Ta xinermxa audysii. OcHOBHI MOHSTTS (eHOMEHONOriYHOo1 i
aTOMHOT Teopii rudysii. PiBusHHs Dika, mo omucyoTs nudysiro B MeTanax i cruasax. I'y-
CTHHA MOTOKY PEYOBUHHU, KOehilieHT nudysii. ATOMHI MeXaHi3MH nuQysii. Bouus nedek-
TiB KPUCTAaJIiYHOI I'PATKHW HA MIBHIKICTB muadysii. 3eprorpannyna nudysis. [Tosepxuesa
camo- i rerepomudysis, Mexanizsmu. Edexrn Pobeprc-Aycrena, Kipkennana, ®penxens,
PebGinnepa. 3anexuicts koedinienTis maQysii Bifi pisHUX 4HHHKKIB (popMmyIa Apeniyca).
Po3paxyHok eneprii akrusanii nudysii. Knacuikaris ekcniepuMeHTanbHuX MeTomiB BU-
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3HaueHHs KoedimienTiB qudysii. Tudysis B MOHOKPUCTATIYHUX, MOJIKPUCTANIYHUX 1 Ha-
HOKPHUCTAJIIYHUX MaTepianax.

JliarpamMu cTaHy noABiifHUX cucTeM. MeTajieBl CCTEMH i iX CTaHU. 3araibHa Xa-
paKTepUCTHKA JiarpaM cTany. MeToau no0yI0BH Ta 300pakeHHs MOJBIHUX JiarpaM cra-
Hy. [IpaBuno Bigpizkis. [1paBuio Ma3ziura.

Hiarpama craHy CHCTEMH, SIKa YTBOPIOE Oe3lMepepBHUM sl PIIKUX 1 TBEPAUX pO3-
yuHiB. [IpaBmio Konosanosa. BHyTpimHBO KpHcTaiyHa JTikBalis. MexaHi3M KpucTaiisa-
ii TBepaMX po3uMHiB. Jliarpamu 3 ekcTpeMyMaMH Ha KpUBHX JIiKBigyca Ta comigyca. [ia-
rpaMH 3 po3LIapyBaHHSM TBEPAOro po3unHy. [liarpamMu 3 yHmopsaKyBaHHSAM TBEPAUX PO3-
YU HIB.

Jiarpama ctaHy IpH BiZICYTHOCTI PO3YMHHOCTI KOMIIOHEHTIB Y TBEpJOMY CTaHi. Me-
XaHi3M eBTEKTHYHOT KpUCTaIi3allii.

Jliarpama cTaHy CHCTeMH 3 OOMEXEHOIO PO3YMHHICTIO KOMIIOHEHTIB Y TBEPIOMY
CTaHi i eBTEKTUYHUM MTEPETBOPEHHSM.

Hiarpamu cTaHy 3 XiMiYHAMH CIOJyKaMy Ta MPOMiKHMMHE ¢azamu. OCHOBHI Bapia-
HTH 1X YTBOPEHHS B MOABIHHUX CHCTEMAaX.

JliarpaMu cTaHy CHCTEM 3 NOBHOKO HEPO3YHMHHICTIO a00 0OMEXEeHOI PO3YHHHICTIO
KOMITOHEHTIB y PiIKOMY CTaHi.

Hiarpamu ctady 3 moaiMOppHAME KOMIOHEHTaMH i IpOMiXXHUMH ¢azamu. EBTekTO-
11HEe, MOHOTEKTOITHE Ta METATEKTUYHE MTEPETBOPEHHS.

3arajibHi 3aKOHOMipHOCTi OyIOBH MOIBIffHHX cHCTeM i1 1X JiarpaMm crtaHy. 3B”S130K
MDX JliarpaMaMM CTaHy Pi3HHX THIB. 3B”S30K MiX THUIIOM JAiarpaMi CTaHy Ta BJIaCTUBOC-
TSIMU CIUIaBiB. AHai3 CKJIAIHUX MMOABIHHUX JiarpaM CTaHy.

3aisoByraenesi cmiiaBu. Micue Ta 3HaYeHHS 3aJTi30BYIJIENEBUX CILIABIB y CydJac-
Hik TexHiml. BractuBocTi gncToro 3amiza. ByoBa Ta BIacTHBOCTI IIEMEHTHTY Ta rpadity.
CTpyKTypHIi CKIIQJIOBI 3aJ1i30BYIJIELIEBUX CILIABIB.

3aranbHMi OMKC AlarpaMy CTaHy CUCTEMH 3aTi30-I[EMEHTHT.

Jiarpama cTaHy CHCTEMH 3aJTi30-Tpadir.

BruvB Byrienro Ta NocTiHHMX HOMIIIOK (MapraHenb, KpeMHil, cipka, pocdop) Ha
CTPYKTYpY Ta BIACTHBOCTI CTaJli Ta YaBYHY.

Byrunenesi crami, ix knacudikamis Ta mo3HadeHHs Mapok. Byrienesi crani 3Bu4aii-
HOI SIKOCTI, SIKICHI Ta BUCOKOSIKICHI.

Hiarpamu craHy noTpiiiaux cucrem. 3aranbHi 3aKOHOMIpHOCTI 6y10BH MOTPiHHMX
niarpam. I'eomerpuuni ocHoBH 1ux aiarpam. Konuenrpaniinuii TpukyTauk. [IpaBuna Big-
Pi3KiB Ta eHTpa MacH TpHKyTHHKa. IIOBepxHi 1BO-, TpH- Ta YoTHpH]asHOT piBHOBATH.
IpaBusio pozurHHOCTI Yrcna $a3 y cyMixxHuX (ha3oBHX 0OTACTSX.

Kosnboposi meranu Ta cniiapu. CIuiaBy Ha OCHOBI Mifi, alIFOMIHIIO, HIKEJIO Ta TH-
TaHy. BiaacTuBOCTI yMcTHX KOMIOHEHTIB. JIeryroui eJeMeHTH Ta TMOCTikHi qomimku. Oc-
HOBHI TPy KOJIbOPOBHX CIUIABIB, iX Ialy3i BUKOPHCTAaHHS.



[TigmunHuKoBi ciasw, X knacudikamis. Onos’sHi (cBuHIEBHCTI) OpoH3U. babbiTh
Ha OCHOBI IHH (0510Ba) i onuBa (cBuHINO). [ITHHKOBI ¥ amrfoMiHi€BI MiAYiTHUKOBI CILIABH.
[Mopomkosi crutasy. IlepeBaru Ta HEAOMIKKA KOXKHOI TPYNH MiAYilTHUKOBUX CIIABIB.

2 OI3UKA KOHAEHCOBAHOI'O CTAHY

[MpeameT BuBYeHHS (i3WKH KOHIEHCOBAHOTO CTaHy. CTPYKTYpHI €lleMEHTH KOH-
JICHCOBAHOTO CTaHy aTOMHM i MOJICKYJIH, i B3aEMOJis MiXK HAMH. 3aJIeXHICTh CTaHy peyo-
BHUHU BiJl TEPMOJIMHAMIYHUX YMOB.

Tepmomunamiyni Ta ¢izuyHi YyMOBH KpucTamizallii Ta amopdizalii TBepAuX Til.
Ponb neHTpiB kpucramzallii i pi3HULb XiMIYHUX MOTEHIIAJiB NMPU MEPEXOAl BiA PiaKoro
10 TBepaoro crady. Ilpupona TemrepaTypHOro ImjiaTo i MexaHi3MH YHOPSAKYBaHHS MPU
KpUcTaJTi3altii.

VYnopsankyBaHHsS aTOMIB B CUMeTpHUYHi rpatku. Kpucraniuni cuHrosii, rpatku bpa-
Be. ToukoBi cumeTpii.

[IpocTopoBa TpaHcnsAniiHa cuUMeTpis B Kpucraimax. Bekropu tpancusmii. Bubip
eneMeHTapHol KoMipku. [TapameTpu rpaTkH.

IlepiogruHicTs BIacTUBOCTEH 1 QYHKIIH, SKi iX OMUCYIOTh B KPHCTATIYHIN TPATIIi.
Po3knananns mux Qysknii B psn @yp‘e Ha elleMeHTapHI TapMOHIKH, SIKi OTHCYIOTh ILJIOC-
Ki XBHIII.

Ob6epHeHa rparka Ta il BracTuBocTi. Qi3u4HUiA 3MicT 00epHEHOT IPaTKH.

Ilepionuunnii noreHnian rpatok bpase. Teopema broxa. IHBapiaHTHICTE PiBHIHHS
IllproauHrepa, MO ONUCY€ B3AEMOIIO B KpUCTaJIaX BiIHOCHO TPAHCIIAIIM B rparili.

JluHamika rpatku. BractuBocTti KonuBaHHS rpartkd. IIuToMa TEIUIOEMHICTD. 3aKOH
Hebast. DoHOHU. AHTapMOHI3M i TEIIOBE PO3IIMPEHHS.

I'pannuna ymoBa bopHa — Kapmana. I{inbHicTh eHepreTndHHx piBHiB. PiBeHb Ta
noBepxHs DepMi.

Enextpon B nepionuuHoMy nosi. EHepreTuyHi piBHI moONU3y ofHi€el 3 BperiBcskux
wiomyH Bin6usanHs E(R). 3onu Bpimmoena.

JlesiKi MeTo po3paxyHKy eNIeKTPOHHOI CTPYKTYpH (OCHOBHI inei). MeTon cunbHO-
ro 38°s3Ky. Jlinitina koMOiHalis aToMHuX opbitaineit. HabimkeHHs He3aeXKHUX €IEKTPO-
HiB. MeTo NMpUENHAHUX IUIOCKUX XBHWIb. METOJ OPTOTrOHAII30BAHUX IUIOCKAX XBHIb i
[ICEBAONOTEHIIIATY.

Craru4Hi BNacTMBOCTI TBepaUX Till. 30HHA CTPyKTypa. Tumu TBepaux Tin. EHepris
3B SA3KY.

Cratuctuka @epMi Ui eneKTpoHiB. EleKTpOHHA TEMNIOEMHICT.

Kinernuni Bnacrusocti tBepaux Tin. Kinetnani pisusuns. EnexrponosigxicTs. Yac
penakcauii. JlomimkoBe po3cisHHS i rpaTkoBuii omip. PyxiuBicTs HOCIIB.

Tennonposiricts. TepmoenexkTpryni edexrn. ®oHoHHa TemonposiaHicTs. Edext
XoJuta 1 Marsiroormip.

OpbitanbHa MarniTHa cpuiiHATIHBiCTE. CriiHOBME mapamardernsm. 3akoH Kiopi-
Beiica.

®epomarnerusm. O6MinHa B3aemopis. AnTH(epomaraeTisM. Mogess I3inra.



Haanposianicte. [Iputsaranas mix enekrponamu. KynepoBcbki mapH.

3 MEXAHIYHI BJJACTABOCTI TA KOHCTPYKIIMHA MILHICTh MATEPIAJIIB

OcHoBHi npaBuia npyxHoi nedopmartii. [Tpyxui koHcranTh. [Tnactnyna gedopmartis
MoHOKpHcTaniB. [Inactuyna nedopmartis momikpuctaniB. XapakTepUCTHKH KPUXKOrO pyi-
HyBaHHs. XapaKTEPUCTUKU B’A3KOTO pyitHyBaHHsA. B’s3ko-kpuxkuii nepexin. OCHOBHI BH-
1 MEXaHIYHUX BHIIPOOYBaHb (PO3TAT, CTUCK, 3TUH, 3aKpyT). KOHLEHTpaTopy HanpyKeHb:
BUM, BIutMB. TpimuHOCTiHKicTh. TIpyKHiCTB, HENMPYXHICTh, MIACTUYHICTD, PyHHYBaHHS.
MexaHisMu 3apo[KeHHS Ta POCTy TpilMHH. TeopeTWdyHa MiIHICTH MaTepianiB. Brus
IPHUPOIY HA MEXaHIYHI XapaKTEPHCTUKHY IIPYKHOCTI, HEIPYKHOCTI, ITACTHYHOCTI, TPaHMIIi
MILIHOCTi MarepianiB. B3aeM03BA30K MiXK MILHICTIO MiXKaTOMHOIO 3BA3KY, aTOMHOKDH-
CTaliyHOIO OyIOBOIO Ta MEXaHIYHMMM BIACTHBOCTSMHA. CHCTEMH NPOKOB3YBaHHS i Iia-
CTHYHICTb MaTepianiB. Bunm i Mexanismu pyitnysanns. KoncTpykniiina mingicts. Kpure-
pii KOHCTPYKUiKHOT MitHOCTI. HamifHiCTh 1 JOBroBiUHICT.

4 MATEPIAJIO3HABCTBO IMOPOIIKOBUX KOMIIO3UTIB TA ITOKPATTIB

4.1 OrpumaHHs BHXiTHMX MaTepialiB IS CTBOPEHHS KOMIIO3MIIMHMX MaTepiamiB 3
BHUKOPUCTaHHSAM TEXHOJIOTiH MOPOLTKOBOI METATyprii Ta HAHOTEXHOOTIH

OTpyumaHHs OPOIIKiB, BOJOKOH Ta BYCIiB METalliB, CIUIABIB Ta TyrOIMJIABKHX CIIONYK
MexaHI4HI METOAM OTPHUMAHHS HOPOIIKIB Y TOMY YHCIi B HAHOAUCIIEPCHOMY cTaHi. Poiib
METOly OTPUMaHHs MOPOLIKIB MEXaHIYHUM IOApiOHeHHsIM Ha GOopMyBaHHS X BIACTHBOC-
TeM.

3aKOHOMIPHOCTi MOMPiOHEHHs B KyIbOBHX, BiOpauifiHux, aTpUTOPHEX, IUIAHETAPHIX,
CTPYHMHUX Ta BUXPOBUX MIIMHAX.

OrpumaHHs OPOIIKiB METaNiB Ta CIUIABIB BiIHOBIIOBAHHAM OKCHJIB Ta COJEil MeTa-
niB. OCHOBU TepMOAMHAMIK¥ Bi/JHOBIIOBANbHUX MpolLieciB. BIUHB pisHix ¢akTopiB Ha
(opMyBaHHS CTPYKTypH Ta BIACTHBOCTEH mopomkiB. OCHOBHI MPOMHUCIIOBI METOH OTpH-
MaHHsI [IOPOUIKiB BiJHOBIIOBAHHSIM.

EnexkTpoxiMidHi METO/ OTpUMaHHs MOPOLIKIB MeTaniB. OTPEMAHHS MOPOIIKIB MeTa-
JIiB €JIEKTPOJIi30M BOJTHUX PO3YMHIB Ta PO3MIABIB coitell MeTamiB. MDi3uKo-XiMiuHi OCHO-
BU METOJTY.

I'a3ogasHi MeTonu onepxanus mopowikis. OTPUMAaHHHS OPOLIKIB METANIB AECONiali-
€10 KapOOHiNIiB, BUIIAPIOBAHHSIM-KOH/ICHCAITI€I0, BiHOBIIOBAHHAM B a30Biii dbasi.

OTpuMaHHsS MOPOMIKIB MeTalliB Ta CIIABiB PO3MMIEHHIM iX PO3IUIaBiB ra3amu Ta pimu-
HOIO.

OTpumaHHs BoJIOKOH Ta ByciB. Knacudikamis meTonis onmepxanHsA. OTpUMaHHS BOJIO-
KOH 3MIITaHUMHU METOJAMH Ta METOaMH IIOPOIIKOBOT METaJIyprii.

Teopern4Hi Ta TexHONOTI4HI 3aca/ M OTPHMAHHS TTOPOLIKIB Y HaHOIMCIIEPCHOMY CTaHi
KP1OAMCIIEPCHUM METOIOM.



4.2 ®opMmyBaHHA BUPOOIB 3 KOMIIO3UIIHHAX MaTepialiB 3 IOPOIIKIB METAJIIB Ta CIIIa-
BiB

3aranbHi 3aKOHOMIPHOCT] yITIJIBHEHHS TOPOMKOBUX TiJI. 3aKOHOMIPHOCTI yIIiJIEHEHHS
IUIACTHYHUX Ta KPUXKHUX [TOPOMIKiB. BB BiacTUBOCTElN MOPOIIKIB Ta iX CTPYKTYpH Ha iX
yUliIbHeHHS. BIiB pisHEX (akTopiB Ha PO3MOILI MIIIBHOCTI Y GOPMOBKaX.

Bapiantn ¢opmysanns. Ipaktuxa dopmysanns. [Tinroropka mopomkis mms Gpopmy-
BaHHA. OfHO- Ta 1BOCTOpOoHHE (opMyBaHHSA. DPOpMyBaHHS HA MEXaHIYHMX Ta TigpaBid-
HUX Mpecax.

I3ocTaTyne QopmysanHs. PisHOBHIM i30cTaTdHOrO (GOpMyBaHHS. 3aKOHOMIpPHOCTI
i3ocTaTM4HOrO (POPMYBaHHS, BILTUB Pi3HUX (akTOpiB Ha mpolec GOPMyBaHHS CTPYKTYPH
Ta BJIaCTUBOCTEH BHPOOIB.

DopMyBaHHs NOBrOMipHUX BUPOGiB. @OPMYBaHHS CKOLIEHUM ITyaHCOHOM.

®opMyBaHHS IIPOKATKOIO.

HIBuzkicue (immynscHe) hopMyBanHs. Metoau imMmysscHOro hopMmysanHs. Mexarizm
YIIUTEHEHHS [IPY IMITyJIbCHOMY (OpMyBaHHi.

besnedopmauiiini meronu popmyBanas. MyHaTydHe (OpMyBaHHS Ta eKCTpPy3is. 3a-
KOHOMIpHOCTI (hOpMyBaHHS I[UMU METOIAMH.

4.3 CnikaHHs KOMITO3ULHUX MOPOIIKOBHX BUPOOIB

XapakTeprCTUKa IIPOIIECiB, IO JIEXaTh B OCHOBI CrlikaHHs. TepMiHH CIIiKaHHS 3 TeXHO-
JIOTiYHOrO Ta TEPMOMHAMIYHOrO KyTa 30py. 30BHIIUHI O3HAKH CIiKaHHSA, yCaaKa IPH CIli-
KaHH1, BUIU YCaJIKH.

Pymiiini cun crikanas. OCHOBHI cTazii ciikaHHs TpH il X MeXaHi3MiB, (isuKo-
XiMiYHi 3aKOHOMIPHOCTI Ta KiHETHKa IPOLECIB YCAIKH.

Meromu inTeHcnbikanii nponecis crikanus. AxTuBoBaHe criikanns. DisuuHi Ta Bizu-
KO-XiMI4Hi METO/M aKTHBallii criikanHs. Di3uKo-XiMiUHI IBHINA, sKi J€XaTh B OCHOBI pi3-
HHX METOMIB aKTHBOBAHOI'O CIIIKaHHS.

Crikanns nig Tuckom. I'apside npecysanHs. MexaHisM yIIiTbHEHHS Ta 3aKOHOMIpPHOCTI
(opMyBaHHS CTPYKTYpH i BIACTHBOCTEH BUPOGIB K rapsaoMy IpeCyBaHHi.

CrikaHHs 6araTOKOMIIOHEHTHHX CHCTEM. 3aKOHOMipPHOCTI Ta KiHETHKa CIiKaHHS Oara-
TOKOMIIOHCHTHHX CHCTEM Y TBepAi# dasi. Poms nporiecis rerepoaudysii.

IIpocouyBaHHsI. 3aKOHOMIPHOCTI IPOCOYYBaHHS P BUTOTOBJIEHH] IOPOLIKOBUX T2
KOMITO3ULIHUX MaTepiais.

BriacTuBOCTI crieYeHHX MOPOMIKOBUX Ta KOMIO3HIIHHIX BUPOOiB. 3aNeXHiCTh BIacTH-
BOCTeH BHPOOIB BiZl yMOB CITiKaHHS Ta XapaKTePHCTHK BUXiTHUX MaTepiajiiB Ta MOPHCTHX
3aroTiBOK. MeTonM KOHTPOJIIO CTPYKTYPH Ta BIACTHBOCTEH CIICUSHHUX BUPOOIB.



4.4 Teopis Ta TEXHOJIOTisI HAHECEHHS TOKPHTTIB.

3HaveHHs 3aXMCHUX IOKPUTTIB ISl pisHUX obnacredt TexHiku. Knacugikaris mokput-
TiB. ['a30TepMiuHi i BaKyyMHO-KOHIEHCALIMHI IOKPUTT. 3aragbHa XapaKTepUCTHKa CIIO-
co0iB HaHECEHHS MTOKPHUTTIB.

Kracudikanis ra3oTepMivHiX croco6iB HalMIeHHs. 3araibHi 3aKOHOMIPHOCT] JETOHa-
1iiiHo-razoBoro HanuneHHs. KiHeTuka f1eToHaniiHo-ra30Boro nepeTBoOpeHHs.

3aKOHOMIpHOCTI (POPMyBaHHS IIOTOKY YACTHHOK NPH Ta30TE€PMiUHOMY HaITHIICHH.
OcHoBHI crauil razorepMivHOro Hanwienss. Harpis i NpUCKOPEHHS YaCTHHOK MaTe-
pianiB B razoBomy cTpymeni. OcobmuBocTi GopMyBaHHS HOTOKY YacTHHOK IPH IIO-
POIIKOBOMY i POBOJIOYHOMY CIIOCOOAX HAMMICHHS.

YTBOpEHHS Ta CTPYKTypa ra30TepMidHUX MOKPHUTTIB. B3aeMoist YacTHHOK 3 HamMITO-
BaHOO MmoBepxHero. ITporecu sKi MPoXoaaTh B 30HI KOHTaKTy. BUHUKHEHHS (Bi3H4HOrO i
XIMIYHOTO KOHTAKTiB B 30Hi B3aeMOZii. YMOBM (OPMYBaHHS MOKPHTTS B PI3HUX TOYKaXx
IATHA HAaMUIeHHs. [IpidrHa yTBOpeHHs i XapaKTepuCTHKa Ie(EeKTiB CTPYKTYpH.

BakyymHo koHAeHcaniline HammnenHs. Kinacudikaris cnocoGiB BaKyyMHO KOHIEHCA-
LiifHoro HanuieHHs. ®i3HKo-XiMiYHI OCHOBH MpOIECY BUNAPOBYBAHHS UMCTHX METAIIB,
cinaBiB i cnonyk. Karomue posnnnenns. ®isuuna ancopOris i xemocopbuis. PopmyBaH-
Hi CTPYKTYpU MNOKPHTTA. Tpu3oHHA Momenb. XapaKTepHCTHKA po3Mipy KpHCTalliB Ta
BIUTMB Ha ()OPMy TeMIIepaTypH [OBEPXHi i AuDY3iiHOT AKTHBHOCTI aToMiB.

l'asoasHe HanwmenHs mokputTiB. TepMoauHaMika MpONECY YTBOPEHHS HOKPHTTIB.
Kommosuuiiini enexkTpoximiuni MOKpUTTS. 3arambHa XapaKTePHCTHKA KOMTIOSHINMHEX
€NIEKTPOXIMIYHHUX TTOKPHTTIB.

S MATEPIAJIO3HABCTBO TYT'OILIABKAX MATEPIAJIIB

TyromnaBki MeTanu Ta conmyku. 3aKOHOMiPHOCTI Of[epKaHHS. CrpykTypa Ta BnacTu-
BOCTi METAIONOAIOHMX TYTOIUIABKUX CTONYK (KapOimy, OOpHAiB,CHITIMIIB, HITPUAX Te-
pexizHuX MeTaiiB.). OcOBIUBOCTI eNeKTPOHHOT 6y I0BH TYTOIUIABKAX METANIIB, 3aKOHOMi-
PHOCTI 3MiHM CTPYKTYpH Ta BIACTHBOCTEH Yy 3aIeXHOCTi Bil TOIOKEHHS y HepioauYHii
CHUCTEMIi €JICMEHTIB.

Di3n4HI OCHOBM MIIIHOCTi TYrOMIABKHX MaTepiais. Teopernuna minHicTh Ta Kpuxke
PyHHyBaHH: MaTepianis. EHepreTika KpUXKoro pyiHyBaHHS. Teopis mirHOCTI I'pHdiTca.

Tunu nuenokaniitaux crpykryp. EBomonis nucaokamiiaof CTPYKTYpH y TIpolieci ne-
¢opmanii. I[Tpurimn gedopMariiHOro 3MiMHEHHS. Bucokoremneparypra noBsydicTs Ty-
TOTTaBKKMX Marepiaiis. JJoBroyacHa Ta KOpOTKO4acHa BHCOKOTEMITEpaTypHa MilHICTb.

EnexTpu4Hi Ta TEIIOBI BIACTHBOCTI TYrOIUIABKEX peuoBuH. EnexrponmposiggicTs Ta
TENIONPOBIIHICT METATONOMIOHMX (a3 IPOHUKHEHS. TepmoenexTpoHHa emicis kap6inie
Ta OOpUiB.

I'etepocasni matepianu. Knacudikawis, ocropHi Trmm rerepoa3HuX cucTeM. Y3ara-
JIbHEHA MPOBI/IHICTL reTepodasHux MaTepiaiis 3 MAaTPUYHOIO CTPYKTYPOIO Ta 3 JOBUTLHOIO
KOHIeHTpauiero ¢a3. EdexTuBHa nposinHicTs MaTepiaiB i3 IapyBaTOIO CTPYKTYPOIO.
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6 HAHOTEXHOJIOI'Ti TA HAHOCTPYKTYPHI MATEPIAJIN.

[TOHATTS PO HAHOMUCIIEPCHHM CTaH PEYOBHHHU, HAHOCTPYKTYpPHI MaTrepiaiu Ta CIie-

HaHOCTpyKTYypHI cHCTeMH. 3arajibHa XapaKTepUCTHKAa HAHOCTPYKTYPHUX CHCTEM:
KpHcTaniuHa OyaoBa, QyHIaMeHTaIbHI BIACTHBOCTI, (piznmyHa Ta (i3HKO-XiMiuHA KiHETH-
Ka.

Kiacudikariss HHHOCTPYKTYpHUX CHCTEM 3a TOMOJIOTiYHUMH O3HAKAMMU.

Po3mipauit epexT B HaHOCTPYKTYpHHX MaTepiajiax.

HanonucnepcHi cucremu. OCHOBHI ITapaMeTpu T€OMETPUIHOI CTPYKTYPH.

Mertoau Ta mpoLecu OTpUMaHHS HAaHOCTPYKTYPHUX MaTepialiB.

3aKOHOMIPHOCTI CITiKaHHS HAHOMHCIIEPCHUX CHCTEM.

HanocTpykTypHi Marepiand, OTpPHMaHiI iHTEHCHBHOIO IDIACTHYHOKO IedOopMaIli€ro.
Meronu iHTeHCHBHOI IIacTUYHOI AedopMamii i popMyBaHHS HaHOCTPYKTYp. PopmyBaH-
Hsl HAHOCTPYKTYp IpY IHTEHCUBHIH IIacTU4Hii nedopmariii. Buau HaHOCTPYKTYp B Mare-
pianax, miafaHuX iHTeHCHBHIM aedopmarii.

ATOMHaA CTpPyKTypa i CTpyKTypHa MOJIeTIb HAHOMATepiaJiB.

CrilikicTh HAHOCTPYKTYP O 30BHIIIHBOI Jiii. EBOMIONIsA HAHOCTPYKTYp NpH HarpiBaH-
Hi.

DyHIaMeHTaIbHI XapaKTEPUCTHKY 1 BIACTHBOCTI HAHOCTPYKTYPHHUX MaTepialib.

7 TEXHOJIOT'ISI TOPOIIKOBHUX KOMITO3UIIIAHUX MATEPIAJIIB.

Knacudikamis criedeHux marepiaiiB, 3arajbHa TEXHOJIOTiYHA CXeMa OJEpIKaHHs CIie-
YeHHUX IOPOLIKOBUX Ta KOMIO3MIIHUX MaTepiaiiB. 3agadi 1Mo JaNbIIOMYy PO3BHUTKY Ta
BIOCKOHAJICHHIO CIIEYEHUX MaTepiaiB.

Komnosuniiini ciedeni anTudpukniiHi Marepiany. 3araipHi BiZoMocTi Ipo anTHdpH-
KIL1lHI MaTepiaiy i yMOBH iX poOOTH.

Buxigni MaTepiany [ BUTOTOBJIEHHS aHTUGPHUKIIHHUX MaTepiaiiB, iX XapakTepuc-
TUKU Ta MPpU3HAa4YeHHs. TeXHOOris BUTOTOBIECHHS KOMITO3UIIIMHUX aHTUGPHUKIIHHAX Ma-
Tepiais.

AnTH(pPHKLiAHI CTIeueHi MaTepiai Ha OCHOBI MeTalliB Ta X cruiaBis (Mimi, 3amisa, Hi-
KeJIto, KobaslbTy, JIETKKMX Ta TYTOIUIABKUX MeTalliB). Meranorpaditosi marepiamu. Marepi-
aJii Ha OCHOBI TYTOIUTABKHUX CIIOJYK, CIEIEHUX TBEPIMX CIUIaBiB. Marepialu criemianbHo-
o NpU3HAaYEHHS [JIsk pOOOTH: B NPHCYTHOCTI pifKoi 3Ma3ku Ta 6e3 Hel, B MOBITpsHOMY ce-
PENOBHUILI Ta B BaKyyMi, IIPH MiIBUIIEHUX TEMIIEPATYpPAX, IPH BUCOKAX IIBHIKOCTIX KOB-
3aHHsI, B BOJi, B HE3MA3yIOUHX PilHAX Ta KOPO3IMHUX CepeloBHUIIAX.

CreteHi BHCOKOMOPHCTI IPOHKKHI MaTtepiany. BUMOrH 10 BECOKONOPHCTHX MPOHMK-
Hux Marepiaiis. Knacudixarnis BEACOKOIIOpHCTHX MaTepialiB HO PH3HAYEHHIO.

Creueni ¢pukuitini marepiama. OcHOBHI THIM Qpukniiiaux Matepianis. Knacudika-
Uist GpUKUIHHAX MaTepianiB Mo HpHu3HadeHH0. TexHOMOTis BUPOGHULITBA (PUKLIHHAX
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BupoOiB. IIpecyBaHHs, crikaHHS Ta MoAaTkoBa 0OpobOka credeHux BHpoOiB. Creueni ma-
Tepiajii KOHCTPYKIIHHOTO NMPHU3HAYEHHS.

Cneveni MaTepianu KOHCTPYKIIHOrO NMpU3HAYEHHs, TX Kiack}ikallis Ta raaysi 3acto-
cyBaHHs. TexHoOriYHI BapiaHi BUTOTOBJIEHHS BUPOOIB i3 KOHCTPYKIIMHKIX CIIEUEHHNX Ma-
TepialiB y 3aJIeXKHOCTI BiJI iX BJaCTHBOCTEH Ta IPU3HAYEHHS.

Credeni MaTepianu eIeKTPOTEXHIYHOTO Npr3HadeHHs. ClieueHi KOHTaKTHI MaTepiaiy.
®isuko-xiMiuHi HpolecH, sKi MPOTiKaroTh Ha pobouili moBepxHi KoHTakTiB. KoHTaxTHi
MaTepiajiy Uil PO3PUBHMX Ta KOHTAKTiB KOB3aHHs. TeXHOMOriuHI BapiaHTV BUTOTOBJIEHHS
MarepiaiiB pO3pUBHUX KOHTAKTIB.

Crieueni mMarmitom'siki Marepiamu. Knacudikanist, BIacTUBOCTI Ta IpH3HAYEHHS CIIe-
YCHMX MAarHiTOM'AKMX MaTepialiB Ha OCHOBi 3aii3Horo nopomky. CriedeHi MariTHO-
TBepAi Marepianu. Knacuodikanis., BnacTuBoCTi Ta MpH3HAYeHHS.

OTpumaHHs BUPOOGIB 3 TyromraBkux cnoiyk. Knacubikamis, BnacTuBocTi Ta mpu3Ha-
YCHHS BUPOOIB 3 TyromnaBKux croiyk. TexHoJoris BUTOTOBIEHHS eTanel i3 Tyromias-
KHX CIOJIK: IPECYBaHHSM Ta CIKAHHSAM; FapsiM IIPECYBaHHIM; i30CTATUYHHAM IapsuiM
IPECyBaHHAM; TapsuiM JIMTBOM TEPMOILIACTUYHMX LUTIKEPiB Ta iHXXEKIIHHUM IpecyBaH-
HSIM 3 HACTYITHUM CITiKaHHSIM.

Creueni TBepni crutasu. Knacudixamis criedennx TBepaux cruiasi. Criedeni TBepi
CIIaBU Ha OCHOBI Kap6i/tiB Bonb(paMy, THTaHY Ta XpOMY, KapOOHITpUIy THTaHY, GOPHIIB
THUTaHy 1 XpoMmy.

TexHouorist npouecis oTpuMaHHS BHPOOIB 3 TBEPOUX CIABiB. XapaKTepUCTHKA IIPO-
LIECIB, SIKi CYNPOBOIKYIOTh NPOLIECH 3MiLIyBaHHS KOMIOHEHTIB, po3Moiy, hopMyBaHHS
BUPOOIB Ta iX CITiKaHHs.

Creueni Ge3BosnbhpamoBi TBepai crtasu. CriedeHi TBep/i CIUTaBK Ha OCHOBI Kapbimy
Ta KapOOHITPiAy TuTaHy. TexXHONOris BUTOTOBIIEHHs 6€3B0b(PAaMOBHX TBEPIUX CILIABIB.
Di3nKo-MeXaHi9Hi BNACTHBOCTI Ta Traly3i BUKOPHCTaHHsS Oe3BONb(QPAMOBHX TBEPAMNX
CIUIaBiB.

Hanrsepni matepiamu. OCHOBH OTpHMaHHS HaATBEPANX MaTepiaiB 3i CTPYKTYPOIO
anMasy Ta anMasonopibuux momubikaniii Hitpuxy Gopy. Kpucramiuna cTpykTypa momi-
MopHHX Momudikamiii Byriewo Ta HiTpuay 6opy. Kartamituunuit cuntes anMasy Ta Ky-
OiyHOTrO HiTpHUIY GOpY.

TexHooriuni mponecu onepkaHHs aGpasUBHOrO iHCTPYMEHTY Ha OCHOBI aiMasiB,
KyGiuHOro HiTpUIy GOpY Ta BIOPIUTOIOIIGHOTO HiTpHIy OOpy Ha KepaMiuHOMY, MeTalle-
BOMY Ta OpraHiuHOMY 3B'S3yI0UYOMYy.

III. HABYAJIBHO-METOJWYHI MATEPIAJIN
Jlitepatypa o 1-ro posnuiay
1. bsanix O.M., Yepnenko B.C., [MTucapenko B.M., Mockanernko }0.H., Merano3sasct-
Bo. —K.: IBII Bunasuuirso “Ilonitexnika”, 2002. 384 c.

2. Jlaxturn IO.M., JleontneBa B.II. Marepunanosenesue. —M.: MammunocTpoenue,
1990. -525 c.
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3. ['ynsaes A.I1. MeramnoBenenue. —M.: Metamtyprus. —1986. —542 c.
4, Yepuenko B.C., [lynxa O.1., Iucaperko B.M., T'ony6 JI.B. [liarpamu craHy moTpiii-
Hux cucteMm. —K.: ISMH, 2000. — 90 c.

JlirepaTtypa 10 2-ro posaiay
L. H. Amxpod, H. Mepmun «®usuka tBepmoro Tena» M.: Mup 1979.- .1-399 c., 1.2
—422 c.
2o JDx. 3aiiman «IIpMHIBIIE TEOPHHU TBepHOro Tena» M.: Mup, 1966416 c.
3. UK. Kuxonn, A.K. Kuxonn «Monekynsipaas gpusuxa» M.: ®usmarrus, 1963 r., 500
e

Jlireparypa 10 3-ro posaiay
1. 3omnoropesckuii B.C. Mexaunueckue cpoiictea metamios / B.C. 3010TOpeBCKHit. — M.:
Mertamtyprus, 1983. — 352 c.
2. Jsuenko C.C. ®i3uuHi 0CHOBM MIITHOCTI Ta muiactruHOCTI MeTanis: Hapy. TToci6Huk /
C.C. Hauenxo. — Xapkis: Bumasaunrso XHA TV, 2003. — 226 c.
3. Tennep Y0.A. u gp. Marepuanosenenue. MeTons! aHanm3a, nabopaTopHbie paboThl U
3anaun / FO.A. T'ennep, A.T'. Paxurranr. — M.: Meramtyprus, 1984. — 384 c.
4. Hosukos U.U. [ledekTbl KpHCTALTAYECKOTO cTpoeHns meramwios / U.J. HoBukos. —
M.: Meramnyprus, 1975. — 208 c.

Jlireparypa g0 4-ro posaiay

1. TIopomkoBast METAILTYPrist U HaNBUIEHHBIE TOKPHITHS: YUeGHHUK s By30B /B.H. An-
mudepos, I'.B. bo6pos, JLK. Npyxusus u ap. — M.: Merannyprus, 1987. — 792c.

2. Crenanuyk A.M. TeopeTruHi Ta TEXHOJNOTIUHI OCHOBH OTPAMAHHS IIOPOILKiB METAJiB,
CInaBiB i Tyromnaskux cronyk: ITixpyusuk. — K.: HTVY «KITI», 2006. — 353 c.

3. Xonakos I'.C. ®usuka nzmenpueHus. — M.: Meramyprus, 1972. -307 c.

4. Panomsicensckuit U.11., Hamapa-Bonruuaa C.I. [Tomyuenne IernpoBaHHBIX NOPOIIKOB
nuGQy3HOHHBIM METOJIOM M HX HCIONb30BaHMe. — Kies: Hayx. nymka, 1988. — 136 c.

5. Huuunoperko O.C., ITomocos A.B., Ha6oituenxo C.C. ITopomku Memu u ee CIIIaBoB.-
M.: Meramyprus, 1988. — 205 c.

6. Huuunopenko O.C., Haiina FO.1., Mensenosckmii A.B. PacnreinenHrle MeTaruueckue
nopomkwu. — Kues: Hayxk. ymka, 1980. — 238 c.

7. IlopomkoBasi METAJLTYPrus ¥ HaNbUICHHbIE TIOKPBITHS: Y4eOHUK TS By30B
/B.H.Anmmodepos, I'.B.Bo6pos, JLK.[Ipyxwunun u ap. — M.: Merannyprus, 1987. — 792
c

8. Crenanvyx A.H. 3aKOHOMEPHOCTH TIpecCOBaHMs IIOPOIIKOBBIX MarepraiioB. — Kues:
YMK BO, 1992. - 175 c.

9. Xnanosud I'.M. Teopus npeccoBanus TIOPOIIKOBEIX MaTepuaios. — M.: Metamnyprus,
1969. — 264 c.



10. ®enomononornueckue Teopuu npeccosanus / M.B.IItepn, I'.I".Cepmox,
JI.A.Makcumenko u nip. — Kues: Haykosa gymka, 1982. — 140 c.

11. ITpoueccrl m3ocratuueckoro npeccoanust /Tlox pen. IT.Jx. xekimca. — M.: Me-
Tasutyprus, 1990. — 192 c.

12. BbICOKOCKOPOCTHBIE CHOCOOBI IIPECCOBAHWS JAeTallell M3 IOPOINKOBBIX MaTEpHaloB
/ K.H. borosenenckwuii, I1.A. Kysuenos, K.K. Maprenc u ap. — JI.: MamusocTpoeHue,
1984. —168 c.

13. Bunorpanos I'.A., Katammuckuit B.I1. Teopus IucTOBOM MPOKATKM METATMYECKUX
MOPOIIKOB | rpaHyJ. — M.: Mertamnyprus, 1979. — 224 c.

14. To6posonsckuit A.I'. IllnukepHoe nuthe. — M.: Metammyprus, 1977. — 240 c.

15. Annugepos B.H., ITepensman B.E. Mexanuka Mponeccos MpeccOBAHMS TTOPOIIKOBBIX
Y KOMITO3ULIMOHHBIX MaTepHaloB. — M.: M3a. nom «I'pams», 2001. — 628 c.

16. IIopouikoBasi MeTa/UTyprusl U HalbUICHHBIE MOKPHITAS: YueGHUK 11 By30B /B.H. An-
uugepos, I'.B. Bo6pos, JLK. Jdpyxunun u ap. — M., Metamtyprus, 1987. — 792 c.

17. Kunapucos C.C., JIu6encon I'.A. ITopomkosas metanmyprus. — M.; Meramtyprus,
1980. — 495 c.

18. I'erysun f1.E. ®usnka crekanus. — M.: Hayka,1967. — 360 c.

19. Cxopoxon B.B. Peonoruueckue OCHOBBI TeopuM crieKaHus. — Kues: Hayk. mywmka,
1972. - 149 c.

20. M.C. Kosanbuenko Teopetrdeckne oCHOBHI ropsueii 06paGoTKy IIOPUCTBIX Marepua-
noB naeienusd. — Kues: Hayk. [ymka, 1980. — 240 c.

21. Cxopoxon B.B., IlItepr M.B. TexHOMOTHS MPOLECCOB (POPMOBAHHS M CIIEKAHMS T10-
POLIKOBBIX MaTepuasios. — Kues: 3uanue, 1985. — 19 c.

22. Cxopoxon B.B., Comonur C.M. ®U3HKO-METaUTyprHYecKie OCHOBBI CIIEKAHHUS 1I0pO-
mKOB. — M.: Metamtyprus, 1984. — 159 c.

23. Kucneiii I1.C. KyzenkoBa M.A. CrekaHue TyroIIaBKUX COeIUHeHMH. — Kuep: Hayk.
Hymxka, 1980. — 167 c.

24. Paituernko A.M. OcHOBEI mpowecca CleKaHHs ITTOPOLIKOB IIPOITYCKaHUEM 3JIEKTpHYe-
CKoro Toka. — M. Meramnyprus. 1987. — 184 c.

25. Camconos I'.B., Kucnerit I1.C. Topsiuee npeccoBanue. — Kuep. I octexusnar, 1962. —
264 c.

26. IlopomkoBast MeTaJUlyprusi U HaITbUTCHHBIE TOKPBITHS: Y4eOHUK 1 By30B /B.H. An-
nucdepos, I'.B.bo6pos, JLK.Ipyxunus u np. — M., Mertamnyprus, 1987. — 792c.

27. Manexa K.K., Onux A.Il. ®u3MKO-XHMHYECKHE OCHOBLI HAHECEHHSI noxpurtuii. — Kues:
YMK BO, 1992, — 224 c.

28. bimnk LI. TexHonoris Ta o6TagHAHHS HANMICHUX nokpurTiB: Hapu.moci6. K.:
IBII”Bunasrunreo”Tlomitexnika”, 2004. — 92 c.

29. ly6osuit O.M., Crenamayx A.M. TexHomoris HaMICHHS nokpurrTiB: Ilinpyunuk. —
Muxkomais: HYK, 2007. — 236 c.

Jlireparypa g0 5-ro posainy
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1. Camconos I'.B., Ynagxas I'.111., Hemmop B.C., ®usnueckoe MaTepUaAIOBECHUE Ka-
pbunos. — Kues: Haykosa gymxa, 1974. — 455 c.

2. ['ennep 10.A., Paxmtanr A.I'., Marepuanosenenue. — M.: Meramnyprus, 1989. —
455 c.

3. Du3ryecKoe MatepuanoBeieHue, mox pex. P. Kana. — M. — Metannyprus, 1987, —
1-3T.

JlirepaTtypa xo 6-ro posainy
1. Anppuesckuit P.A., Paryns A.B. HaaocTpykTypHbIe Marepuanel. — M.:  Uzpa-
TENbCKUK NEHTP «AKkamemusy, 2005. — 192 c.
2. Ckopoxon B.B., YBaposa I.B., Paryns A.B. ®izuko-xiMiuna kiHeTHka B HaHOCTPYKTY-
pHUX cucTteMax. — KuiB: Axagemnepionuka, 2001. — 180 c.
3. Bammes P.3., Anekcannpos H.B. HaHocTpykTypHBIE MaTepHalibl, II0TyYeHHbIE HHTEH-
CHBHO¥ ITaCTU4ECKOH nepopmartueis. — M.: Jloroc, 2000. — 272 c.
4. Imax A.II, Kynuokwii 10.A., Kap6osckuit B.JL KunacTepHbie 1 HaHOCTPYKTYpHBIE
matepuaiibl. ToM 1 — Kues: uznarensckuit mom «Axanemnepuoauka», 2001. — 508 c.
5. Pebunnep ILA. Tucnepcusie cucteMbl. Kpatkas xumudeckast SHUHMKJIONEAUs. — T.1. —
Mocksa: CoBerckas sHumkiIoneams, 1961. — C. 1151 — 1152.
6. Hemmiixo C.A. ®u3ndecKkue cBOWCTBA MAJIBIX METATIHYESCKHAX gactul. — Kues: Hayko-
Ba qyMKa, 1985. — 248 c.
7. Mopoxos H.J1., Tpycos JLU., JlakoBox B.H. ®usudeckie SBIeHHS B yAbTpagucrnepc-
HBIX cpenax. — M.: QHeproaromusaar, 1984. — 244 c.
8. Terysun S1.E. ®usnka cnexanus. 2-¢ u3fl. — Mocksa: Hayka, 1984. — 312 c.

Jlireparypa g0 7-ro posaiay

1. Cremanuyk A.H., Buneik WL.U., Boiiko I1.A. Texaonorus TIOPOIIKOBOM METAJUTYPIrHH,
— K.: Buma mxomna, 1989. — 415 c.

2. TlopomkoBas METAIUTYpIHs W HAMHJICHHbIE nokpeiTus. / B.H.Aamudepos, I'.B. Bo6-
poB, ILK. Jlpyxunus u ap. — M. Meramtyprus, 1987. — 790 c.

3. Crenanayk A.M. TeopeTHuHi Ta TeXHOIOTIYH] OCHOBH OTPHMMAaHHsI IOPOIIIKiB METAIB,
CIUTaBiB i TyromaBkux cmomyk: Iligpyunuxk. — K.: HTVY «KIII», 2006, — 353 c.

4. JluGencon I'.A. IIpou3BOACTBO CIIEUEHHBIIX H3aETHIL. — M. Meramnyprus, 1982.-256
c.

5. ®enopuenko N.M., Kpsuek B.M., [Tananortu U.U. CoBpeMeHHbIE PPUKLIIOHHBIE Ma-
Tepuainsbl. — Kuis: Hayk. nymka, 1975. — 334 c.

6. ®emopuenko M.M., Ilyruma JLM. KoMmno3unuonHdrle creueHHbIe AHTUDPUK-
nroHHbIe MaTepuansl. — K.: HaykoBa qymka, 1980. — 404 c.

7. 1lln6psieB B.®. Bsicokonopucrsie NIpOHHIIAEMBIE MaTepHaibl. — M.: MeTautyprus,
1982, — 486 c.

8. Pamombicensckmii  M.JI., Cepmox TI'I', Illepbans H.W. KoHncrpykuuonnsie
IopomkoBe MaTepuansl. — K.: Texauka, 1985. — 152 c.
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9. Koconanosa T.5I. Kap6unpl. — M.: Meramryprus, 1988. — 300 c.

10. Camconos I'.B., IBopuna JLA., Pyne B.M. Camarmmsl. — M.: Meramtyprus, 1979. —
222 ¢.

11. CamconoB I'.B., Cepebpsixosa T.1., Heporos B.A. bopuner. — M.: Atomuspaar. 1979.
—-376 c.

12. Camconos I'.B., Hutpuzs! . — K.: Haykosa nyMKa, 1969. — 380 c.

13. Tperbsikos B.M. OcHOBH MeTamTOBENEHHS ¥ TE€XHOIOIUH MIPOU3BOJICTBA CII€YEHHBI
TBCPABIX CIUIaBOB. — M.: Metamtyprus, 1976. — 527 c.

14. CunTeTHYECKHE CBEPXTBEpP/IbIE MATEPHANBL., B 3-X TOMAX. , T.1. CHHTE3 CBepXTBEPIBIX
marepuanos /Penxon.: Hosuxos H.B. (ots. pen.) u np. —Kues: HaykoBa mymka, 1986. —
280 c.

15. Cunretnueckue cBepxTBep/BIe Matepuanel. B 3-x Tomax, 1.2. KoMmosunnonnsie uH-
CTPYMCHTAIIbHBIC CBEPXTBEpALIe MaTepuais! /Pexkon.: Hosukos H.B. (o1B. pen.) u ap.
— Kues: Haykosa nymka, 1986. — 264 c.

16. CunreTnyeckue cBepxTBEpIBIE Matepuaibl. B 3-x Tomax, Tom 3. IlpuMeHenue cunre-
THHCCKNX CBEPXTBEPIbIX MaTepuanos /Penkoin.: Hosukos H.B. (oTs. pen.) u ap. — Ku-
eB: HaykoBa nymka, 1986. — 264 c.

17. Cunres anvazos. /H.B.HoBuxkos, H.B.®enocees, A.A.lllynexenko, I II.boratbipesa.
— Kues: Hayxosa nymka 1987. — 160 c.

18. Bepemaxka A.C., Tperbsixkos W.II. Pexyirie MHCTPYMEHTEI ¢ M3HOC OCTOMKHMH IO-
KPBITUAMH. — M.: ManmnocTtpoenue, 1986. —192 c.

19. Jleun B.E., Tpetbsxos 10.B., Jletrox JI.M. DU3NKO-XUMHIECKHE OCHOBEI IOy 4eHHsl,
CBOMCTBa U NpUMeHeHHe (EpPUTOB. — M..: Meramtyprus, 1979. — 471c.

IV. PEUTHUHI OBA CUCTEMA OLIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHSA

1. ITouaTkoBuit pediTHHT abiTypieHTa 32 ex3aMeH PO3paxoBy€EThCsA BUXOIAYH i3 100-
OapHOT IKaNH.

2. Ha exsameni abiTypienTtn roryorses 1o YCHOI BiINOBiNi Ha 3aBIaHHS eKk3aMeHa-
ikHOrO 6iNETy.

KoxHe 3aBnanns komuiekcHoro daxosoro BCTYIIHOrO BHIIPOOYBaHHS MiCTHTH TpH
TEOPETUYHI [IUTAaHHSA. V¢ IMTaHHS OpieHTOBAHI Ha CIeLiaIbHY ITiATOTOBKY BCTYIHUKA.

KoxHe 3 mepumx 180X muTans OMiHIOETBCS y 30 GaiiB 3a TaKHMH KpUTEpiaMH:
- IOBHA BiANOBIiAb, He MeHIIe 90% noTpi6HOT iHdopmarii — 27-30 OaJiB;
- TIOBHA BiJIOBiAb, He MeHIme 75% nOTpibHOI iHpopManii (mpumycTumi HesHa4HI HeToU-
HOCTI) — 23-26 Gais;
- HETIOBHA BI/NOBiNb, He MeHie 60% HoTpiGHOT indopmanii (BiamoBigs MicTUTs MeBH] He-
nomiku) — 18-22 6amu;
- BINOBi b He Biamnosinae ymosam — 0 Gais.

Tpere muranns ouinroerses y 40 6amis 3a TakuMm KPUTEPISIMH:
- TIOBHA BiJIOBixb, He MeHIEe 90% NOTPiGHOT iHdopmawii — 36-40 Gais;
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- TIOBHA BiANOBiAB, He MeHIIe 75% moTpiObHOT iHdopMarii (IPHITYCTHMI HE3HAYHI HETOY-
Hocri) — 30-35 6anis;
- HENOBHA Bi/OBi/b, He MeHIIe 60% moTpibHoT iHhopMaril (BiAIOBib MICTHTD TIEBHI He-
nomiku) — 24-29 Ganis;
- BIMOBiAE He Bignosigae ymoBaM — 0 6ais.

3. MaxcumainpHa cyMa 6aniB 3a Bei nuranns cxiagae 100 6anis. Cyma Ganis 3a Bia-
TIOBi/li Ha ex3aMeHi epEBOIUTRCS JI0 eK3aMeHalifHOT OLlIHKH 3TiIHO 3 TaOJIHIIEIO:

bAm OIIHKA
100...95 BIIMIHHO
94...85 JIV)XE JOGPE
84...75 JIOBPE
74...65 3AJOBIJILHO
64...60 JIOCTATHBO
MEHIIE 60 HE3AJJOBIJILHO

V. ITPUKJIA L EK3AMEHAIIIﬁHOFO BLIETY
®opma Ne H-5.05

HauionanbHumii TexHiuHMIA yHiBepcHTeT YKpainu
«KuiBchkuii momitexuiunuii inctutyT iMmeni Iropsi Cikopebkoro»

(noBHE HaliMEHYBaHHS BMIIOTO HABYAJIBHOIO 3aK/amy)

OcCBiTHii1 CTyNiHb JokTop Gdinocodii
CrnenianbHICTb 132 Marepiano3HaBCTBO
(Ha3Ba)
HaguanbHa aucuuniina BerynHuid icnut

Ex3amenauiiinmii 6ijieT Ne

1. I[Mutauns 1

2. IMutauug 2

3. INutauus 3

3aTBepaKEHO
["apaHT OCBITHBOI MpOrpaMu ITeTpo JIOBOJA
Kwuis 2023
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PO3POBHUKMN:

Jlo6ooa I1.1. 0.m.n., npogh., npoghecop xadhedpu eucoxomemmepamyprux Mmamepianie ma nOpPoULIKo8oi mMema-
Aypeii;

bozomon FO.1 0.m.n., npog., 3aeidyeau kagpedpu eucoxomemnepamypnux mamepianie ma NOPOULKOBOT Me-
manypeaii;

Kapneyo M.B. 0.m.1., npog., 3a6idyeay xapedpu memanosnaecmea ma mepmiynoi 06pobKu;

Bonowwo C.M. 0.¢p.-m.n., npogh., npogpecop xagpedpu hizuxu memanis;

Maxozon 10.M. 0.m.u., npog., npoghecop xagedpu gizuxu memanis;

Cmenanuyx A.M. x.m.n., npog., npogecop raghedopu BUCOKOMEMNEPAMYPHUX MAMEPIANI6 ma NOPOULKOBOT
Memanypeii;

fOprosa O.1 0.m.1., npogh., npogpecop xagpedpu eucoxomemmepamypnux mamepianie ma nOpowKoeoi me-
manypeii;

Cmenanoe O.B. x.m.n., doy., doyenm kagedpu eucokomemnepamyprux mamepianie ma NOpoOuKo8oi Mema-

aypeii.



