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3AI'AJIBHI ITIOJIOKEHHSA

[TigroToBKa 3700yBauiB BUILOI OCBITM TPeThOro (OCBITHbO-HAYKOBOTO) DiBHS
nepesbaya€  PO3BUTOK OCOOHMCTICHOTO JOC/IiHUI[LKOTO TIOTeHIlially, TBOPUYOIO
CHUCTeMHOT'0 MHC/IeHHS, CYKYITHOCTi 3arajbHUX Ta Mpo@eciiHUX KOMMeTeHTHOCTel 3i
CrieLjiaJibHOCTI G8 Marepiaso3HaBCTBO, IPYHTYETbCS Ha TeOpPeTHKO-
eKCIepUMeHTabHUX | HAyKOBO-MeTOAWYHUX TMpPUHLIUMNAX (yHAAMeHTa/JbHUX Ta
TIPUKJIQJIHUX TEeXHIUYHMX HAYK 1 JOC/IIKy€ 3aKOHOMIDHOCTI CTBODEHHSI HOBUX BU/IB
TeXHIKH i TeXHOJIOTiM MaIMHOOYyyBaHHS, OCHOBHUMHU BHIaMU SIKUX €: PO3pPO0JIeHHS
MeTO/iB [IOC/Ii/IPKeHHSI Ta OLiiHIOBaHHA i3WUHUX, XiMIUHHUX, TeXHOJOTiUHUX
BJIACTUBOCTEM MaTepiasiB, MOKa3HUKIB SIKOCTI Ta CIOKMBUMUX BIaCTUBOCTEM MarTepiasiB
3aJIe)KHO Bifi 1X TMpPU3HAuUeHHS; BCTAHOBJIEHHSI 3aKOHOMIDHOCTEW 3B'SI3KYy MiXK
MOKa3HUKaMH pi3HUX BJAACTUBOCTEM MarepianiB; KOHCTPYKLIMHI Ta TeXHOJIOTiuHi
Marepiaid Ha OCHOBLI MeTajiB, TIO/JIMepiB 1 HeOpraHiyHUX CIIOJIYK; TeXHiuHi,
TeXHOJIOTIUHI 1 3aXMCHI TOKPUTTS KOHCTPYKLIWMHMX Ta TEXHOJIOTIYHUX MaTepiaslis;
di3nuHi Ta di3uKo-ximiuHi sBUIIAa B 06'eMi, poOoUOMYy I11api i Ha TTIOBEPXHi JeTanel Ta
BY3J/IiB i3 pI3HUX MaTepiajiB y TIpoLieCi eKCIulyaTallii; a TaKO)K IPOBeJeHHs BJIaCHOTO
HAayYKOBOTO JOCJIi/HKEHHSI Ta 3aXWUCT JUCepTarjii B TMpeAMeTHili 00/acTi, pe3ynbTaTH
SKOI0 MarOThb HayKOBY HOBHU3HY, TeOpeTHUHe Ta MNpaKTUYHe 3HaueHHS, KOpUCHe AJs
TIPOMUCJIOBOCTI Ta CYCITi/IbCTBaA.

BerynHi BUnpobyBaHHS [0 acTiipaHTypy MPOBOAATHLCS aTeCcTalliiHUMH KOMicisMuy
3a rporpaMamy, 3aTBep/pKeHUMU B.0. pektopa JbTY.

META TA 3ABJJAHHSA BCTYIIHOI'O BUIIPOBbYBAHHSA

MeTor0  BCTYIIHOrO  ICIIATY [0 acrmipaHTypu 31 CHeLiaJbHOCTI
(G8 Marepia/io3HaBCTBO € BUABJ/IEHHS PiBHS TeOPeTUYHUX 3HaHb, IPAKTUUYHUX YMiHb Ta
HAaBUUOK BCTYITHUKIB Y BiJMOBifHil ranysi, a came, 3HaHb Tpo Oy/I0BY i BIaCTUBOCTI
PEUOBHH, II[0 3aCTOCOBYIOThCS y Pi3HUX Taiy3sx, 30KpeMa MalluHOOyZyBaHHi, Ta
BU3HAUEHHS HAlpsMy IIOZA/bIIOr0 CIPSIMYBaHHS IX TEOPeTUYHOI IiATOTOBKU Ta
HayKOBUX [JOC/I/KEHb.

XAPAKTEPUCTHUKA 3MICTY IIPOI'PAMMA

[Tporpama BH3Hauae 0OCAT, CKIaZIOBi Ta TEXHOJIOTiIO OIliHIOBaHHS 3HaHb
BCTYITHUKIB ITiJl YaC BCTYIy Ha HaBYaHHS TPETHOrO (OCBITHbO-HAYKOBOI'0) PiBHSI OCBITH
3a crietianbHicTIO G8 Marepiano3HaBcTBo. [IporpamMa MiCTUTh TeOpeTHUYHI MUTAHHSA 3
YOTUPbOX PpO3[iMiB, fKi BifoOpa)kalOTb OKpeMi acreKkTW HampsMy IiJrOTOBKH Ta
iHTerpyroTh 3HaHHS 3 [IeKi/JIbKOX AUCLIUAILIIH, TepefbaueHuX MPOrpaMor0 MiiIrOTOBKU
MaricTtpiB 31 criegiasibHOCTi G8  «Marepiajio3HaBCTBO»  Ta  CIIOPiJHEHUX
CreLia/IbHOCTeH, Ta € (GyHJaMeHTOM /1JIs1 3aCBOEHHSI HaBYa/IbHOI POrpaMu MiJjrOTOBKU
3n00yBauiB cTymneHs AoKTopa ¢inocodii it mpoBefeHHs BlaCHUX HayKOBUX AOC/TiI)KeHb.



OLIHIOBAHHSA BCTYIIHOI'O BUIIPOBYBAHHSA

[pu owuiHI{i 3HaHb 3a OCHOBY CJiiJ OpaTy TOBHOTY i MPAaBWIBHICTb BUKOHAHHS
3aB/iaHb. 3arajbHa OLIIHKAa BU3HAYA€EThCS SIK Cepe/iHsI BUBa)KeHa 3 OLIIHOK BiJIOBiJier Ha
yci 3anuranHs. OIiHIOBaHHS piBHSI MiATOTOBKU, TOOTO 3HaHb i YMiHb BCTYITHHKA,
BifJOyBa€THCS Ha Mi/[CTaBi HACTYITHUX KPUTEPiiB:

1. [IpaBU/IBHICTB BiATIOBI/];
2. CTyriiHb yCBIJOMJ/IEHHS TIPOrPaMHOI'0 MarTepiasny;
3. BMiHHS KOPUCTYBaTHUCh 3aCBOEHUM MaTepiaioMm.

Pe3ynbTaTH (PaxoBOTr0 BCTYITHOTO BUITPOOYBaHHS OLiHIOIOTHCS 3a 100 GanmbHORO
1IKaJ/IOK0 3 YpaxXyBaHHS BUll[e3a3HaUeHUX KPUTEePIiB 3a HACTYITHOO LLKaJI0k0:

PiBeHb Bumoru piBHSA MiArOTOBKHU 3TiIHO KPUTEPiAM ban 3a 100
MiITOTOBKU OL[IHFOBAHHS Oa/IbHOIO IITIKAJIOI0
1 2 3

[ToeHa BignoBiae (He wMeHme 90% moOTPiOHO]
indopwmariii). HaBeneHi 6e3 momMuiokK Bci HeobOXiHi
BU3HAUeHHs,  (OpMy/d,  PpO3MIpDHOCTI,  3aKOHH,
3aKOHOMIpDHOCTi, 3aJ/Ie)KHOCTi, Jiarpamu, rpadiku,
CXeMH, TOIO0. BiAmoBigp Mae€ JIOTiUHY Ta CTPYKTYPHY]
3aBepILUEHICTb, palliOHa/JIbHUM TIiIXiJ 10 BUKJIaJeHHS
BiAMOBiZlI (pPO3B'si3aHHS TMUTAHHS), KOPEKTHO B)KWBaHi
TepMiHM, PO3KPUTO OCHOBHI TMOHATTS, HaBeAeHO BCI
PO3MipPHOCTI bisnyHUX BeJIMUUH, rpuBe/ieHO
MpaBUIbHUM y3araJbHIOUMN BUCHOBOK.

90-100

JocTtaTHBO TIOBHA BIAMOBiAbL. BignoBigs Moxe
mictuti 1-2 HerouHocTi. HaBegeHo Bci HeoOXifHi
BU3HAueHHs,,  (OpMYyJiM,  PO3MIipHOCTi,  3aKOHH,
3aKOHOMIDHOCTI, 3a/Ie)KHOCTi, Jiarpamu, rpadiky,
CxeMH, TOLIO. BiArnoBigb Mae€ JIOTiUHY CTPYKTYpY,
00paHO MpaBWILHUM TIAXi/ 10 BUK/IaAeHHS BigMoBifi
(po3B’si3aHHsI TIMTaHHSI), KOPEKTHO B)KHWBaHi TepMiHH,
PO3KPUTO OCHOBHI TOHSATTS, HaBeJeHO BCi PO3MiPHOCTI]
Gi3sMUHUX ~ Be/MIMUMH,  TpPUBEJEHO  TpaBWIbHUU
3arajbHIOKYNK BUCHOBOK.

82-89

BCcTynmHUK  BOJIOZi€E  TEOPeTUUYHUM  HaBUa/IbHUM
MaTepiasioM [ BiATOBi[lI Ha MOCTaB/IeHI MUTaHHS;
3/laTHAMA 3aCTOCOBYBaTHM BMBUEHHM MaTepias Ha piBHI
C CTaHJAPTHUX CUTYyallid; HaBOAWTHM OKpeMi BacHi 74-81
MPUKJIAAU Ha TIATBePIKEHHS TeBHUX TBep KeHb;
rpaMOTHO BUK/QJla€ BiAMOBiAL, ane 3micT i (opma
BiZITIOBiZII MalOTb OKpeMi HETOYHOCTI, MPUITyCKae 2-3




HEIPUHLMIIOBI  TIOMWJIKM, $Ki BMIi€ BUIIPABUTH,
nobuparoun rpu LbOMY aprymMeHTu [J151
MiITBep/PKeHHs TTIeBHUX JiH.
He noBHa BiANoBigb 3 He3HAUHMMH HETOUYHOCTSIMU
Ta MOMUIKaMU y (GopMy/roBaHHI. BifnoBige He Mag
7oriuHOI  3aBeplleHOCTi, 00paHO HepalioHaJIbHUN
D MiAXig [0 BUKJIAJEHHS BiAmoBiAl  (po3B’si3aHHSA
MUTaHHS), BIJCYTHI TIPUK/Ia[d, KOPEKTHO B)KMBaHi
TepMiHH, ajie He BCi TOHATTS PO3KPUTO, HaBeJeHO BCi
po3MipHOCTi  (i3UUYHUX BeJIMUMH, He TIPUBe/IeHO
MpaBUILHUM y3araJbHIOUYHK BUCHOBOK
BCcTynmHMK ~ 4YaCTKOBO  BOJIOJI€  HaBUYa/JbHUM
MaTepiasiom (ane He ™eHIm 60 % mOTpPiOHOI
iHpopMaliii), 3maTHUM JIOTIYHO BiATBOPUTH Y MOrO
YaCTHWHY; BUSB/SIE 3HAHHS 1 PO3YMIHHS OCHOBHUX
[MOJIO’KeHb HaBUa/JIbHOI'O MaTepiany, ajsie BUKIIaJa€
Or0  HEeINOBHO,  HEMOC/JiZJOBHO,  TPHUITYyCKAEThCS
HEeTOYHOCTEN Yy BHU3HAUEHHSX MOHSATh, Y 3aCTOCYBaHHI
3HaHb [/I1 BUPILIEHHS TPAaKTUYHUX 3a/a4, He BMi€|
MOKa30BO OOIPYHTYBAaTU CBOI AYMKU; 3aBJaHHS
BUKOHYE, ajie PUIYCKAE MeTO0JIOTIUHI TOMUJIKU.
He3azmoBisbHa BiAmosiab (Menmre 60 % moTpiOHOI
indbopmariii). OcHOBHI  BuU3HaueHHs, (opmyJiy,
PO3MIPDHOCTI, 3aKOHM, 3aKOHOMIPHOCTIi, 3a/Ie)KHOCTI,
miarpamw, Tpadiku, cxeMy He HaBeZieHi, abo HaBe/leHi,
abo HaBeJeHi 3 moOMUIKaMHU. BignoBiaer He Mae€]
FX* |toriuHoi 3aBepiieHocTi, o0paHO HepaljioHaibHUY — MeHie 60
Mmigxi, 70 BUK/I3JeHHS BiAnoBiZi  (po3B’si3aHHsA
MUATaHHS), BiJICYyTHI MPUKIaZii, HEKOPEKTHO B)KWBaHi
TepMiHM, He BCI MOHATTSA PO3KPUTO, He HaBe[eHO BCi
po3MipHOCTi  (i3UUHUX BeJIMUMH, He TIPUBe/IeHO
MpPaBUIbHUM y3araJbHIOUMM BUCHOBOK.

64-73

60-63

*PiBenb miAroroBKu FX € HegocTraTHiMM /sl ydacTi y PeUTHHIOBOMY
KOHKYPCi Ha 3apaxyBaHHSI.



IIOPAAOK ITPOBEAEHHSA BCTYIIHOI'O BUITPOBYBAHHA

BcrynHe BUTIPOOYBaHHS /10 acCIipaHTypu MPOBOAWUTHCSA Y (opmi ycHoro icriury
BifnoBigHO 70 «[lonokeHHs mpo mnpurManeHy KoMiciro OBTY». [lnsg mpoBefeHHS
BCTYITHOTO iCMUTy (DOPMYIOTHCSI OKpPeMi I'PYNU BCTYMHUKIB B MOPSJKY Ha/AXOIKEHHS
(peectpariii) gokyMeHTiB. CHHCOK [OMYIeHUWX A0 BCTYIMHOTO iCOMTY YyXBaaHOETbCS
pillIeHHSIM NPUKMaJIbHOI KOMICii, PO 1[0 CKIaa€ThCs BiAMOBIAHUI MPOTOKOJ.

[nsi mpoBeJieHHs1 BCTYITHOI'O iCOMTY YTBOPHOETHCS TMpeAMEeTHa eK3aMeHalliHa
KowMmicisi, sika € migpo3ainom IlpuiimanbHoi Komicii BTY. [lo ckaagy TipegMeTHUX
KOMiCili BK/TFOUatOThCSl JOKTOPU (inocodii Ta AJOKTOpU HayK, sIKi 3/iMICHIOIOTH HayKOBI
JOC/iKeHHsT 3a crelianibHiCTI0O G8 Martepiasio3HaBCTBO Ta  BIAMNOBIAAIOTh  3a
BUKOHaHHS BiJJTIOBITHOI OCBITHRO-HAYKOBOI MporpaMu. /1o ckiaay rnpeMeTHUX KOMICin
MOXYTh BXOJUTHU TaKOX MpeAcTaBHUKHU iHIIMX 3BO (HaykoBuxX ycTaHOB). ['onoBamu
TIpeIMETHUX aTecTalliiHUX KOMiCiii TIorepefHbO TOTYIOTbCS €eK3aMeHarlikHi Oinetu
BiANOBiAHO 10 «IIporpamMu BCTYIMHOrO iCOMTY 3i CrieL{iabHOCTI» [Jis BCTYIHUKIB Ha
HaBUYaHHA B acripaHTypi.

[Tporpama (axoBUX BCTYIMHUX BHUIIPOOYBAaHb OIPWIIOJHIOETBCS 3acobaMu
HaouHoi iH(dopMarlii Ha Web-caliti YHiBepcurery.

[cnuT TIpOBOAWUTBCS Yy CTPOKW mepefbaveHi [IpaBusiamMy mipuiioMy [0
acCIipaHTypu.

Ha icriut BCTYNHUK 3'IBASIETBCA 3 MACIIOPTOM, TIPUA TIpe 'siBJIeHHI SIKOTO BiH
OTPUMYE eK3aMeHal[ilHUM JIUCT, 3aBaHHs (ek3aMeHalliiiHui OisieT). Ex3aMeHal[iiHuit
Oijler MiCcTHTH 3aBIaHHS, 3 TeM, BKa3aHHUX Yy MporpaMmi ¢axoBUX BCTYITHUX
BUINTpOOyBaHb. BCTYITHUK BiZITIOBi/la€ Ha HUX 3 TTOINEPEAHBOIO ITiITOTOBKOIO 2 TOIWHH B
1jinromy. KopucTyBaThcs TIpM MiATOTOBI[i JPYKOBaHUMH abo0  e/IeKTPOHHUMU
indbopMmariitinumuy 3acobaMi 3a00pOHSIETHCS.

[Ipy miAroTroBLi BIiATOBiAI  BUKOPUCTOBYKOTBCS  JIMCTU  BIATOBIAL, — fKi
30epiraroTbcs Ticsis BUNIpoOyBaHHS B TIpUMMasIbHiH KOMICii.

Pe3ynbTaTy BUITPOOYBaHHS OI[iHIOIOTHCS 3a 100-0a/IbHOIO IIKAJIOK0 3a TIpaBH/IaMHU
BKa3aHUMM B po3fini «Kpurepii oljiHIOBaHHS BCTYMHUX BUMPOOyBaHb» i BiMiuatoThCs
y «Jlucti ycHoi Bigmosifi». PiBeHb 3HaHb BCTYIHUKA 3a pe3y/bTaTaMU ICOUTY
3aMMCY€ThCS TAaKOXK [0 €eK3aMeHaL[iMHOI BiJIOMOCTI i TiATBepPA)KYETbCS IMiANMUCAMU
yjieHiB KoMicii. BigomicTe oopMIO€eTBCA OHOUACHO 3 «eK3aMeHal[iiHUM JINCTOM»
BCTYITHUKA i MepefjaeTbCs 10 NPUMMaIbHOL KOMICIT.

IIporpama po3po0/ieHa aBTOPCHbKHM KOJIEKTUBOM Y CKJIa/i:

ABtyxoB A. K. - JOKTOp TeXHIUHUX HayK, [JOLIeHT 3aBigyBau Kadeapu cepBiCHOI
imKeHepii Ta TexHoJIoTii MaTepianiB B MammHoOyayBanHi iMeHi O.1. CifarieHka;

TpumeBcbkuii O.I. - HOKTOp TexHIYHMX HaykK, npodecop, npodecop Kadeapu
cepBicHOI iH)KeHepii Ta TexHosorii MaTtepiasiB B MaimHOOyayBaHHi imenHi O.I.
CipareHka;

Kimouko O.FO. - #OKTOp TexHiYHMX Hayk, npodecop, mnpodecop mnpodecop
Kadenpy cepBicHOI iHyKeHepil Ta TexHoJI0Tii MaTepiasiB B MammMHoOyAyBaHHi imeHi O.1.
CigameHka.



Po3pin 1. METAJIO3HABCTBO TA ITPOIIECU TEPMIUHOI OBPOEKU
1. TEOPIA CIIJ/TABIB

1.1. AromHa KpucrajiuHa 0y/joBa MeTasiB

Atom. EnektponHa OygoBa aroma. BymoBa aroma i mepioguuHa cucTeMa
eneMeHTiB. Metanu. 3B'A30K MDK aTroMamMu B TBepAoMy Titi. OCHOBHI TUIU
KPUCTA/IIYHUX TPAaTOK MeTasiB, iX XapakTepucTUKW. PeanmpbHa OyZoBa MeTaneBUX
KpucTaniB. KpucranorpadiuHi njiomuHi i aHi30Tporisi BaCTUBOCTEM.

Hedexty KpuctaniuHoi Oy0BU MeTasiiB. XapaKTepHUCTHKA JTiHIMHUX Ta TOYKOBHUX
nedekTtiB. BakaHcili. Mix By3n0Bi atomu. JIiHiliHi, TBUHTOBI Ta 3MilllaHi AUCIOKaLlil.
KonTyp Ta Bektop Broprecpa. I'yctuHa amciokariivi. AtmMocdepu Kotpenna. O6’emHi
nedekTd KpucTasiuHoi OynoBu. IloBepxHeBi HemocKoHasmocTi. ['paHulli 3epeH Ta
cy63epeH.

Oudy3zisa B meTanax Ta criaBax. 3akoHu Audy3ii. Tunu koedillieHTiB qudysii, ix
3a/ieXHicTh Bif pi3Hux (akTtopiB. Camoaudysis. Mexanism gudysii. Judysis no
I'PaHULISIX 3€peH.

1.2. Kpucranizauis

Tpu craHu peyoBvHU. EHepretuyHi ymoBU mnporiecy Kpucrasisarii. MexaHizm
npoLiecy Kpucrasisdanii. BrmB mnepeoxonofpkeHHs KpuTuuHuK po3Mip 3apojKa.
HecamogoBiibHe  yTBOpeHHs LeHTPiB  KpucTami3alii. Brmyms  gominiok Ta
HeJJOCKOHAJIOCTeM Ha MpoLec KpucTtanizalii. dopma KpucCTaniyHUX yTBOpPeHb. bynoBa
3/MBKa. [lepeTBopeHHs1 B TBepAoMy cTaHi. [losimMopdHi mnepeTBopeHHs. MarHiTHe
TiepeTBOPEHHS.

1.3. BypaoBa meTa/ieBUX CIL/IaBiB

Tunu B3aeMo/il KOMIIOHEHTIB B MeTajleBUX CrulaBax. MexaHiuHi cymiti. XiMiyHi
crionyku. TBepAu po3unHU Ha 0a3i OHOTO 3 KOMIIOHEHTIB CIlIaBy, iX THIW Ta 3arajbHi
B/aCTUBOCTI. TBepai po3uMHu Ha 06a3i xiMiuHuX crmosyk. BriopsigkoBaHi TBepai
po3unHu. @Pa3u JlaBeca Ta iHTepMeTasliAHI Crioyku. a3y BIPOBaKeHHs. EjeKTpoHHI
CIIOTYKU.

AMopdHi cruiaBu. MeToau OTpPUMaHHS, CTPYKTYypa, BACTUBOCTI, 0COO/IMBOCTI
3aCTOCYyBaHHS.

Hanokpucramiyni cruiaBu. MeTogu OTpUMaHHS, CTPYKTypa, BJIaCTUBOCTI,
0C00/IMBOCTI 3aCTOCYBaHHS.

1.4. [iarpamu cTrany

3araibHa XapaKTepUCTHKa AiarpaM craHy. Mertoau moOynoBu i 300pakeHHS
noABiliHMX aAiarpam a3oBoi piBHOBaru. IlpaBwio ¢a3 T'ii66ca. IlpaBuno Masinra.
[TpaBusio BizApi3kiB. EKkcrieprMeHTanbHa mobynoBa Aiarpam.

Hiarpama 3 eBTeKTUYHUM TIePeTBOPEHHsSIM Ta OOMeXeHOH PO3UMHHICTIO
KOMIIOHEHTIB B piJKOMY CTaHi. /liarpama 3 nmepuTeKTUYHHUM repeTBopeHHsM. [1oBiviHi
Jliarpamu 3 TIpoMi>KHUMU (ha3amu. [liarpaMu CTaHy i3 CTIMKWUMM XiMiYHHMM CIIO/TyKaMH.
Hiarpamu cTaHy i3 HECTIMKUMHU XiMiYHMMU CMIOJYKaMH, 1110 YTBOPIOKOTHLCS B TBEPAOMY
cTaHi. [liarpaMu cTaHy 3 HETIOBHOIO PO3UMHHICTIO ab0 0OMeXeHOK pPO3UHMHHICTIO
KOMITOHEHTIB B pifkoMy cTaHi. [liarpamu 3 monimMopdHUM TiepeTBOpeHHsM. [lesiki



0CcOO/IMBOCTI TIpolleciB KpucTasmidarjii criaBiB. CucTreMa 3 TpbOMa KOMITOHEHTaMU.
3B'A30K MK BJIaCTUBOCTSIMU CIL/IaBiB 1 liarpamMor0 CTaHy.

2. MEXAHIUHI BJIACTUBOCTI MATEPIAJIIB I METO/IM iX
BN3HAYEHHS. BYJOBA INIACTUYHO JE®OPMOBAHUNX METAJIIB

2.1. OcHOBHM BUeHHs NPO MILIHICTh
Haripy>xenns i gedopwmatiisi. [IpykHi BiactuBOCTi MeTaniB. Buau gedopmatiii.

[MpyxxHa i tmwulactuuyHa pedopmariisi. Pobora gedopmaiiii. MexaHi3M TIacTUYHOT
nedopmaiiii. KoB3anHsi 1 pABiliHiKyBaHHs. [InomuHM 1 HanpssMu  KOB3aHHS i
ABiMHIKyBaHHA. [lnactnunicte MeTtany. Omip mactiuHoi fedopmanili. HanpyxeHun
ctad. PyliHyBaHHs. By i MexaHi3Mu pyrWHyBaHHS. 3apO/pKyBaHHS TpPiluH. B's3KicTb
pyriHyBaHHs. KoHCTpyK1jiliHa MiLHiCTh. KpUTepii KOHCTPYKL[iIMHOI MIiLIHOCTI.

2.2, MexaHiyHi B/IaCTUBOCTi MaTepiasiB

Knacudikanis MeToziB MexaHiYHMX BUIPOOyBaHb. 3HAueHHs MeXaHiUuHUX
XapakKTepuCTUK B MaTepia/io3HaBCTBI. B/iaCcTUBOCTI, 110 BU3HAYAKOTHCA CTaTUYHUM
PO3TATYBAaHHAM 1 BJIaCTUBOCTI, SIKI BU3HAUAIOTHCA TIPU IHIIUX CTAaTUUHUX MeTOAax
BUMpoOyBaHb. [liarpamu po3TsaryBaHHs. [edopmaliiliHe 3MillHEHHSI.

HapgiviHicTe 1 JOBroBiuHiCTh. YucTOTa CTasmi i i BIVIMB Ha KOHCTPYKLIMHY
MifHicTb. [loB3yuicTh, TpuBajga MILHICTb, pejlakcaljid HarpyXeHb. BUTpUBasiCTh
(BTOMHa MILHICTh) MeTaliB MpPU LUK/IIYHUX MeXaHIUHWX BIUIMBAaX. TepMmiuHa
BTOMJIEHICTh, TEDMIUHUM y/ap, TEPMOCTIHKICTb.

2.3. Pekpucranizanis

BB mactuuHoi gedopmaltlii Ha BIAaCTUBOCTI MeTany. BrnyiMB HarpiBaHHSI Ha
OyZoBY Ta B/IaCTHBOCTI JlehopMOBaHOrO MeTany. PekpucTai3ariiHi rmpouecu (Buira
TOBEePHEeHHs1 Ta ToJiiroHisailii. ITepBuHHa, 30ipHa Ta BTOpPHMHHA peKpUCTasIi3arlis).
TekcTypa pekpucTanisauii. 3miHa CTPYKTypu 1 B/IaCTUBOCTeM B  pe3yJbTari
pekpucTati3ailjii. Xo/ioZiHa Ta rapsiua 00poOKa THCKOM.

3. METO/JH JOC/II/UKEHHSA CTPYKTYPU TA ®I3BMYHUX
B/IACTUBOCTEN MATEPIAJIIB

3.1. MeTtoau AocifKeHHs CTPYKTYPH i (ha30BoOro ck/iagy

Metasnorpadiuni i ppakTorpadiuni MmeToau JOCTiI)KeHHSs], ONITUYHA i eJIeKTPOHHa,
y TOMY 4McIi audpakiiiiHa MiKpoCKOrlis (MpoCBiuyBa/lbHUN i CKaHYIHOUUM e/IeKTPOHHI
Mikpockorni). ONTUKO-MaTeMaTUUHWUW aHasi3 CTPYKTYpU. PeHTreHiBCbKi MeTOAU
JNOCITiIPKeHHS: CTPYKTYPHUM Ta CIeKTpPaJbHUM MEeTOJY aHaJli3y.
3.2. Metoau pocaifpkeHHs (I3UYHMX BJIACTUBOCTeN Ta ()a30BUX NMepeTBOPEHb
y MeTaJiax i criaBax
MarHiTHui i eJleKTpUYHUI MeTOAU aHasi3y ¢a30BUX i CTPYKTYPHUX MepeTBOPEHb.
Meton Tepmo EPC. Metop, siiepHOro MarHiTHOro pe3oHaHCy. MeTto/ siiepHOro raMmMa-
pe30HaHCy.



3.3. ®i3nuHi MeTOAM HEPYHHIBHOI'0 KOHTPOJII0 Ae()eKTiB MaTepiaiiB

YnbTpa3BykoBa JedeKTockomisi. PeHTreHiBcbKa i ramma-aedekTockoris. MeTtoz
BUXPOBHUX CTPYMiB. MarHiTHa i TerioBa fe(heKTOCKOITisl.

4. 3A/II3OBYIVIELNEBI CIVIABA

4.1. [liarpamu cTaHy 3a/1i30-ByrJjielb
CrabiibHa Ta MmeTactabiflbHa JiarpaMu CTaHy 3ai30-ByIJiel|eBUX CIIJIaBiB.
KomrioHeHTH Ta ¢a3u B cruiaBax 3asi3a 3 ByrJeLieM. 3arajJbHUM OMUC JjiarpaMu CTaHy
CUCTeMHU 3ai30 — UemMeHTUT. DOpMyBaHHS CTPYKTYpPH CIJaBiB. 3arajbHHAU OIUC
JliarpaMy CTaHy CHCTeMM 3aJj1i30 — rpadir.

4.2. Byrueuesi crai

BriiuB  Byriempo i MOCTiMHUX JAOMIILIOK. ByrieneBa cranb —CrieriajJbHOTO

npu3HaueHHs1. HaraptoBaHa ctanb. O6po0/t0BaHiCTh pi3aHHSIM.
4.3. YaByHH

[Tpouiec rpadituzanii. Knacudikailisi yuaByHy 3a CTPyKTyporo. BrimB gomiliok.
Crtpykrypa i BnactTuBocTi 4yaByHy. bini uyaByHu. KOBKI Ta BHUCOKOMIL|HI 4YaByHH.
TepMmoguHamika Ta  KiHeTMKa Tpouiecy  rpaditizamii. CxemMu  yTBOpeHHs
BHCOKOBYTJIeLIeBUX CruiaBiB. ['pagitu3yrounii Bignan. Brume xiMiuHOro ckmazgy Ta
pexuMiB TepMooOpoOKU Ha (pOpMyBaHHS MeTasieBoi OCHOBU UaBYHIB Ta iX B/IaCTUBOCTI.
MoaudikyBaHHs Ta OTPUMAaHHS YaBYHIB 3 Ky/JIbKOBUM rpadiToM. MapKyBaHHS UaBYHIB.

4.4. TepmiuHa 00po0Ka. 3arajibHi M0/10)KeHHSA

3HaueHHs1 TepMiuHOI 00poOKuU. ['padik Temmeparypa-uac. OCHOBHI BU3HAUeHHS i
kinacudikaris.. Tepmiuna o6pobka i piarpama craHiB. OCHOBHI BHUAW TepMidHOI
00po6ku ctasni. OCHOBHI BU/IM TepMiuHOi 06pOOKU YaByHY.

4.5. Teopis TepmiuHOi 00pOOKH

@Da30Bi INepeTBOpPeHHs IpPU HarpiBi. PicT 3epHa aycTeHiTy ripu HarpiBi. OCHOBHa
XapakTepUCTUKa  TepeTBOPEHHsI  Mepeoxo/o[pKeHoro  aycreHity.  IlepmiTHe
nepeTBopeHHs. /liarpama i30TepMiuHOro po3MmaZly ayCTeHIiTy [/ [O0eBTeKTOiJHOT,
eBTeKTOIHOI Ta 3aeBTekTOifHOi cTani. CTpPyKTypa Ta B/IaCTMBOCTI TPOAYKTIB
repeTBOpeHHs. MapTeHCUTHe TepeTBOpeHHs1 B cTanisxX. [IpoMikHe mepeTBOpeHHs
(betiHiTHe TIepeTBOpeHHsT). [lepeTBOpeHHSI MapTEHCUTY Ta 3a/IMIIKOBOrO ayCTeHITy Mpu
HarpiBi (Bigmyck crasi). TepmiuHe Ta JedopMaiiiliHe CTapiHHS BYIJIeL|eBOI CTaJli.
BB TepmiuHOi 06pOOKM Ha B/IaCTUBOCTI YaBYHY.

4.6. IIpakTHKa TepMiuHOi 00pPOOKHU

TexHoyiorist TepmMiuHOi 00pOOKY CcTasli. B3HaueHHs OCHOBHUX TPOLIeCiB TePMiuHOT
00pobku crami. Biaman crami #ioro pi3HOBUW: TIOBHWM, HETNOBHUH, AWDy3iiHuUMH,
i30TepMiuHMM, Bifman Ha 3epHUCTUW TepaiT. Hopmanizauis crani. ['apTyBaHHs cTasi.
PisHOBUY peXuMiB rapTyBaHHS: IIPU HellepepBHOMY OXOJIOJ)KeHHi, repepuBuYacTomy
OXOJIOZPKEHHI CTyriH4yacTe Ta i30oTepmiuHe. I[IporapToByBaHICTh i 3arapTOBYBaHICTb
crani. Bignyck crani. Bugu Bignycky. [leperBopeHHs mipu Biamycky. O6po6ka crasmi
X0JIOZ,0M.



4.7. TloBepxHeBe rapTyBaHHS CTaJi
[ToBepxHeBe rapTyBaHHS MPU iHAYKLIIMTHOMY UM ra30IoayM'SsHOMY HarpiBaHHSIX.
4.8. Ximiko-TepmiuHa 00po0Ka cTrasti
Buau Ta mpusHaueHHs. llemeHTalliss y TBepjomy KapOropusaTopi, piakomy i
rasoBomy cepefosuijax. AsoryBaHHd. lliaHyBaHHSl, HiTpOLleMeHTaL{id  CTaJi.
HudysiiiHa MeTai3aiiisi. AniTyBaHHs. XpomyBaHHs. CUTiLliFOBaHHSI.

5. JIET'OBAHI CTAJII TA CIIV/IABA

5.1. BnmB jleryrouux ejieMeHTiB

Knacudikaijis gominiok. BriiviB eneMeHTiB Ha mnoJsiiMopdisM 3aniza. Po3smogin
JIETYIOUMX eJIeMeHTIB B cTaji. Posmnogin jeryrouvMx eneMeHTIB B 4YaByHi. Bruivs
neryrounx esemeHTiB Ha Geput. KapbiaHa ¢a3za B neropanux cranasix. KapbigHa dasa B
JIETOBAaHUX YaByHaxX. BIUIMB JleryrouMx ejieMeHTIB Ha i30TepMiuHHK pO3Maj, ayCTeHITy.
BriiiB jieryrounx ejieMeHTiB Ha MapTeHCUTHe MepeTBOPeHHs 1 KIJIbKICTh 3a/IMILKOBOIO
ayCTeHiTy. BIUIMB /ieryrourx ejieMeHTIB Ha IepeTBOPEHHS IPU BiAyCKaHHI.

5.2. Knacudikaijis ¥ MapKyBaHHs JIeroBaHUX CTajied Ta YaBYHIiB

Knacugikaijis 3a CTpyKTypow y BiAmaieHOMy Ta HOPMaji30BaHOMY CTaHi.
Krnacuikanis 3a KiIbKICTIO Jileryrounx enieMeHTiB. Knacudikariisi sjeroBaHux cranieu 3a
npu3HayeHHsIM. MapKyBaHHS JIerOBaHUX CTajlei Ta YaBYHIB.

5.3. KoHcTpyKIiiliHi MeTa/M i criyiaBu

BruiviBe jieryrounx ejeMeHTIB Ha MexaHiyHi B/acTuUBOCTI. [lemeHTOBaHI
KOHCTPYKIiliHi crami. TepmiuHa 00poOKa I1leMEHTOBAaHMX KOHCTPYKI[iIMHUX CTasei.
[MokpaiifyBaHi KOHCTPYKLiiHi cTtanmi. TexHosoriudi pexxumu TepmiuHOi 00poOKU
TOKpallyBaHoi crasi. Bianycksa kpuxkicts I ta Il pogy.

5.4. THcTpyMeHTa/bHI CTajli Ta CIUIaBU

Knacudikarjis iHCTpymMeHTa/lbHUX CTajedl Ta CIUVIaBiB B 3a/IeXXKHOCTiI Bifj
BUKOPDUCTAHHS IHCTpyMeHTy. ByrselieBi Ta JeroBaHi craji: iX [pU3HaueHHS Ta
TepMiuHa 00poOka. IIIBUIKOPiXKyd4i cTasi: iX TiepeBard Ta 0OCOOIMBOCTI TepMiuHOI
00poOku. SIBuie uepBoHOCTiMKOCTi. IllTammoBi crami. Knacudikaris 3a mpu-
3HaueHHsM. LlITamMroBi ctasni asist feopMyBaHHs B X004HOMY cTaHi. IIITammoBi crani
A1 epopMyBaHHS B rapsguoMy ctadi. CTasti [jjis1 BAMIpHOTO iHCTpyMeHTy. Bumorn, 110
Tipe’ IBJISIIOTh 10 HUX. TBepzi CriaBu.

5.5. Crai i crutaBu 3 0c00/TMBUMH (Di3HUHUMH BJIACTUBOCTAMHA
JKaporpuBki crtami i crutaBd. HepxkaBitoui ctani. 3Hococtiviki crati. CruiaBu
BHUCOKOTO oropy. CrijlaBy 3 0COO/TMBOCTSIMH TETVIOBOTO PO3IIMPeHHs. MarHiTHi CriiaBy.
6. KOJIbOPOBI METAJIN I CIIJTABU

6.1. AJ/roMiHIHY Ta VMO0 CIIABU

AmOMiHIM, HOro B/IACTMBOCTI Ta BHUKOpPUCTaHHS B TexHili. Kiacudikaris
anmoMiHieBUX criaBiB. ledopmyemi amomiHieBi criaBu. CrijlaBU, 10 3MII[HIOKOTbCS
TepMiuHOIO 00poOKor0. CTaHAApPTHI II03HAUEHHSI PEXUMIB TepMiuHOi 00pOOKH.
HypanmtomiHu. AOMiHI€BI CriiaBu [Jig wrtamiyBaHHs. CIriiaBy, 110 He 3MILIHIOKOTHCS



TepPMiuHOI0 00p0OKOI. BUKOpHCTaHHS Hak/eny /s iX 3MillHeHHs. Bubip criiaBiB fyis
BUPOOiB pi3HOro mpu3HaueHHs. JIvMBapHi amoMiHieBi crimaBu. Kiacudikariis.
CraHjjapTHi M03HaYeHHs1 ClI0CO0Y JIUTTSI.

6.2. Marsi Ta HOro CIrjiaBu

MarHii, Koro B/IaCTMBOCTI Ta BUKOPUCTaHHS B TexHili. Knacugikarisi MmarHieBux
CI/IaBiB Ta IX MapKipyBaHHs.

6.3. Migp Taii criiaBu

BnactuBocTi Ta npu3HaueHHs TexHiyHOI Mifi. Knacudikariisi MiHUX CruiaBiB Ta ix
MapkipyBanHs. JlaryHi. Ckimaj, OyzoBa, B/IaCTUBOCTI Ta TMpH3HAueHHs. bBpoH3u:
OJIOB’SIHi, aioMiHieBi, KpemeHucTi, OepuiieBi. Ckmaz, OyzoBa, MpHU3HAUYEHHS.
AuTUGPUKIiHI crylaBU. Bumorwy, 1110 nipes’ iBASIIOTh 0 HUX. AHTUDPUKLIiNHI OpOH3U
Ta yaByHH. OJIOB’sIHi, CBUHIIEBi Ta Ka/bIjieBi 0abiTH.

6.4. TyromsaBKi MeTa/ M W CIJIaBH

CrtpykKTypa TyroruiaBkux MetasniB. @i3MyHi BJIaCTUBOCTI TYrOIJIaBKUX MeTaJsliB Ta
criiaBiB. MexaHiuHiI BJIaCTUBOCTI TYroIUIaBKUX MeTasiB. JleryBaHHs 1 3MilHeHHs.
OCHOBHI TyrorylaBKi MeTa/y i CIiJIaBM Ha OCHOBi BaHa[[ito, XpoMy, Hi0bit0, MoJTiG/ieHy,
TaHTany, BOabppamy.
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17. 3axapuenko 3.B., JleBueHko M. u ap. OT/IMBKY U3 UyryHa C LIAPOBUAHBIM U BePMUKYJIIPHBIM
rpadurom. — K.: Hayk. aymka, 1986.
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20. Mechanical behaviour of materials, M.A Meyers and K.K. Chawla, Cambridge University
Press (2008).

21. Corrosion Engineering: Principles and Practice, P. Roberge, Mc Graw Hill ( 2008)

22. Surface Engineering for Enhanced Performance against Wear, M. Roy, Springer (2013)

23. P.T. boanap, B.T. Kamincekuii, I. C. Kicine [Ta iH.]. @Pi3uuHi OCHOBUM HepyHHIBHOTO
KOHTPOJIIO: HaBy. 110cib. IBaHo-PpankiBcrk : IDHTYHI, 2013.

24. M.O.Kapmnam, €.P.JlotleHko Ta iHm. HepyiiHiBHI MeTOAM BU3HauyeHHs1 (i3MKO-MeXaHiuHMX
XapaKTepUCTUK MeTaIOKOHCTPYKLIi TpUBasol eKcriyarawii: MoHorpadisi. IBaHo-®PpaHkiBcek, 2010.

Po3zin 2. HEMETAJIEBI KOMITO3UIIIMHI MATEPIAJIN, ITOJIIMEPH I
IVIACTNYHI MACH

1. TTosriMepHi MaTepia/iu i MJIaCTUYHI MacH

Krnacugikayis moniMepHux warepianiB. CTpyKTypa Ta MeTOAU OTPUMAaHHS
nosiiMmepiB. @a3o0Bi i ¢di3uuHi cranu romimMepiB. OcoOAMBOCTI MeXaHIUHUX BIaCTUBOCTEM
noJiiMepiB, 00yMoBJeHi ix 6yz0BO}O.

[lacTMYHI Macu Ha OCHOBI TepMOIUIACTAYHUX MoJiimepiB. IlnacTruHi Macu Ha
OCHOBI TepMOpPeaKTUBHUX M0JIiMepiB.

2. HemeTaneBi KoMno3uuiliHi MaTepiaau

Byrneup Ta #oro momudikarii. I[Tepepobka [Ajiss OTpUMaHHS KOMIIO3UL[iHHUX
MatepianiB. AMOp(QHi criaBu. ByznoBa, B/iacTUBOCTI i BHUAM TEXHIYHOrO CK/a Ta
cuTaniB. TexHiyHa KepaMika, BOTHeTPMBKI Ta KOHCTDPYKLIiMHI KepaMiuHi Marepia.
Komrmo3utu Ha MeTaneBiii MaTpuLji. KoMmo3uTy Ha moJiiMepHid MaTpULi.

BucokoMmiliHi i BUCOKOMOJIEKY/ISIDHI BOJIOKHA (OpraHiyHi, CU/IiKaTHI, MeTasliuHi).
ApMoBaHi i HarloBHEeHi MeTasiono/liMepHi MaTepiany Ta BUpobu 3 Hux. CKJIOTJIaCTUKY,
[IepeBOCK/IOTJIAaCTUKY, BYTJIETVIAaCTUKM Ta OoporulactTuku. BiactuBoCTi, Metoau
BUTOTOBJIEHHSI Ta Tajly3i 3acTOCyBaHHS. BOJIOKHHMCTI KOMMO3WLiMHI Marepiaau.
CtpyKTypa Ta B/IaCTUBOCTI.

PexkomeHOo8aHa nimepamypa
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Hauaneanii nocibnvk.- Cymu: Bug-so Cym1Y, 2008.

5. Yepnum I.T'. HemeTtasnegi marepianu [Tekct]: HaBuanbHuit nocibuuk. / I.T'. Uepawin, I1.1. JTo6ozaa,
C.I. Yepuui. 3a peg. 1. I'. YUepnuiua. — Kuis.: Kongop, 2008. — 406 c.

Pospin 3. TEXHOJIOT'II HAHOMATEPIAJIIB

1. HaHocTpyKTYypHi MaTepiaimn

[ToHATTS TOpO HaAAUCIIEPCHUM CTaH PEUYOBHMHU, HAHOCTPYKTYDHI Marepiajyd Ta

HaHocTpykTypHi cucTemu. 3arajibHa XapakKTepUCTUKa HAHOCTPYKTYPHUX CUCTEM:
KpucTasiyHa Oy/i0Ba, pyHJaMeHTa/lbHi BIaCTUBOCTI.

Knacudikallis JucriepcHUX CUCTeM 3a Cepe/HiM XapaKTepPHUM PO3MipOM ejleMeHTiB
CTPYKTYDH: rpy0o/I1cIiepcHi, TOHKOJUCTIePCHI Ta HaJATOHKOAUCIIEPCHI
(ynerpagucniepcHi). HanomucrnepcHi cuctemyd. OCHOBHI TMapaMeTpyd TreOMeTpPUYHOI
cTpyktypu. Kracudikallis HaHOCTPYKTYpPHHUX CHUCTeM 3a TOIMOJIOTiUHMMU O3HaKaMM.
Po3mipHuii epeKT B HAHOCTPYKTYPHUX MaTepiasiax. Po3MipHuii epekT B flie/ieKTpUKaXx i
MarHeTHKax.

MexaHiuHi, TepMmiuHi, e/IeKTPUUYHi, MarHiTHi, ONTHWYHiI Ta aKyCTHYHi BJIaCTUBOCTI
HaHOMaTepiaJliB.

ATOMHa CTpPyKTypa 1 CTPYKTypHa MoOJejib HaHOMaTepianiB. DyHAaMeHTa/lbHI
XapakKTepUCTUKU 1 BJIaCTUBOCTI HAHOCTPYKTYPHUX MaTepiaslis.

2. HaHnorexHoJ10rii

Metoau Ta mpouecd OTpPUMAaHHS HAHOCTPYKTYpHUX MarepianiB. [Iporecu, 1o
0a3yr0ThCSI Ha TOTIOXIMIUHUX peakIlisixX.

Mertopo/0riuHi 3acafy 4OC/IipKeHb HaHoMarepianiB. CTiMKICTb HAaHOCTPYKTYP [0
30BHIIIHBLOI Aii. EBostollis HaHOCTPYKTYp Tipu HarpiBaHHi. OcHOBHi o6nacTi
IPaKTUYHOI'0 BUKOPUCTAaHHS HaHOMaTepialiB.
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Po3pin 4. TEOPISA TA TEXHOJIOT'IA HAHECEHHSA ITOKPUTTIB
1. 3HaueHHs 3aXUCHUX MOKPUTTIB /1A Pi3HUX 00/1aCTell TEXHIKH

3aBllaHHs AKi BUPIIIYKOTBCA 3 BUKOPDUCTAHHAM HallW/IeHUX ITOKPUTTIB.
Knacugikanis mnokpurriB. ['a3oTepmiuHi i BakKyyMHO-KOHJEHCALiMHI TOKPUTTS.
3arajlbHa  XapaKTepUCTHKA CIIOCOOiB  HaHeceHHS  TOKPUTTIB.  Kmacudikariis
ra3oTepMiuHux criocobiB  HamuneHHs. EnekTpogyroBa MeTasmi3aljif. 3arasbHi
3aKOHOMIPHOCTI eJIeKTPOAYroBoi MeTasi3awjii. EnekTpuuHa Ayra, siK [KepeJsjio HarpiBy
po3nuisgeMoro marepiany. ['a3orosniym'sine HarnwieHHs. [lna3MoBe  HaruieHHS.
YTBOpeHHS i CKJIaJi HU3bKOTeMIepaTypHOI T1a3Mu. [171a3MOBUM CTPYMiHB SIK IKEpeso
HarpiBy Hamu/asiEMUX YaCTMHOK. 3HAXO[KeHHS BUXIAHUX XapaKTepPUCTHK I171a3MOBOI0
CTpyMeHs. 3MiHa BUXIJHUX XapaKTepUCTUK IIa3MOBOIO CTPyMeHsl. 3arajibHi
3aKOHOMIPHOCTI J|eTOHAL[iIMHO-ra30BOr0 Hamu/aeHHs. MexaHi3M [1eTOHal[iiHO-Ta30BOro
neperBopeHHs1. KiHeTHMKa [1eTOHAL|iIMHO-ra30BOro IepeTBOpeHHs. IIpuckopeHHs
YaCTUHOK MPH [eTOHALIIMHO-Ta30BOMY HallU/IeHHI.

2. MoaundikyBaHHA CTPYKTYPH 3aXHMCHUX MOKPHUTTIB

Meta Ta 3aBZaHHS SKi BUPILIYIOTbCS MOJAW(]IKYBaHHSM CTPYKTYPHU TOKDHTTIB.
Buayn moaugikyrounx [JOMIIIOK: BTOPDUHHA CHUPOBHHA (JEeTOHAL|iiHA IIUXTa), IJIaKH,
CTPY)XKH, CrielliafibHi KapOigu, HIiTpUaW, OKCHMAW, anMasHi dpakijii. Brius
MOAU(QIKyBaHHS Ha CTPYKTYPY 1 BIaCTUBOCTI MOKPUTTIB. TeXHOJIOTiUHi MPOLIeCH.

3. 'a3oTepmiuHe HaNMU/IeHHS

OcCHOBHI CTafiii ra30TepMiuHOrO HarujieHHsd. HarpiB i NpUCKOpPeHHS 4aCTUHOK
MaTepiajiB B Ta30BOMY CTPyMeHi. 3MiHa TemIiepaTypu i LIBUAKOCTI ra30BOr0 MOTOKY i
YaCTHUHOK, 110 HalTU/IIOThHCS.

B3aemozisi 4yaCTMHOK 3 HalWIOBaHOK TOBepxHero. IIporecu siki MpoxXoAsTh B
30Hi KOHTaKTy. YMOBU (hOPMYBaHHS TIOKPUTTS B Pi3HUX TOYKAaX IUIAMM HaIlUIeHHS.
®irypa wHamuneHHs. OcobauBocti (GopMyBaHHSI CTPYKTYpH TIOKPUTTS Ta il
XapaKTepyuCTUKa. [IprurHa yTBOpPEHHs i XapaKTepUCTUKa Jle(PeKTiB CTPYKTYPU.

5. BakyyMHO KOH/leHcallilHe HalTu/IeHHSA

Knacudikarjis crocobiB BakKyyMHO KOHAEHCAL[iHOTO HamwieHHs. @i3uKo-
XIMiYHI OCHOBHM TIpPOL|eCYy BUMNAPOBYBAHHSA UWCTUX MeTasliB, CIUIaBiB i crionyk. Katoane
posnwieHHd.  @®opMmyBaHHI  IOTOKYy  HAalWISEMMX  YaCTUHOK.  ATOMapHUM,
MOJIEKY/ISIDHUM, 1OHI30BaHUM Ta 3MilllaHi MOTOKW. HasBHICTb B MapoOBOMY MOTOL
arperaTtiB aTOMiB, MoJIeKyJI i KarenbHOI (ha3u. EHepris HamumeHUx yacTuHOK. Criocobu



ii 36inbiIeHHsI. XapaKTepUCTHKA PO3Mipy KPUCTaiB Ta BIVIMB Ha ¢GopMy TeMIlepaTypu
MOBepXHi i Audy3ilHOI aKTUBHOCTi aTOMIB.

6. Komno3uiiiiiHi e/ieKTPOXiMiuHi MOKPUTTS

3arasbHa XapaKTepPUCTUKA KOMIIO3ULIIMHUX eeKTPOXiMIUHMX MOKPUTTIB. CTamii
YTBOPEHHSI. YMOBHU POCTY MeTajieBOi MaTpULli Ta BIUTMB Ha TPOLieC rapameTpiB poboTu
(cTpym, KOHILIeHTpaLlig, TemriepaTypa Ta iH.). ®OpMyBaHHSI CTPYKTYPH MOKDUTTS Ta
M0r0 BJIaCTUBOCTI.
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