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Po6oua nporpama (PII) HaBuansHOT nucuumuiian «IHXEHEpist MOBEPXHi» po3po0ieHa Ha OCHOBI
«MeToaMYHUX peKOMEHJAIi a0 po3polieHHs 1 odopmieHHS poOOY0i MporpaMud HaBYAIBHOI
JTUCITUTUIIHW Ta BIATOBIAHUX HOPMATHUBHUX JIOKYMEHTIB.

1. IOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJJaHHS HABYAJbHOI IMCIUILIIHH.

Jlana HaBuajbHa AMCHUIUIIHA € TEOPETUYHOI0 OCHOBOIO CYKYIHOCTI 3HAaHb Ta BMiHb, ILIO
dbopmyroTh ipodisib paxiBi 00JIaCTi 3 MUTaHb, IKI BUKOPUCTOBYE 1HXKEHEPIsI OBEPXHi, OTIUOJICHHS
3HaHb 100 (Pi3UKO-XIMIYHUX MPOLECIB, MEXaHI3MiB, 3aKOHOMIPHOCTEH NpU CTBOPEHHI Ta HaHECEHHI
MMOBEPXHEBUX MIApiB Ta (HOpMyBaHHI BIACTUBOCTEH TOBEPXHEBHUX IIAPIB.

MeTor0 BHMKJIQAaHHS TUCHMIUIIHM € BHBUEHHS (DI3MKO-XIMIYHHMX TPOIECiB, MEXaHI3MIB Ta
3aKOHOMIPHOCTEH, SK1 BIAMOBINAIOTH 32 CTBOPEHHS IMOBEPXHI NpH 0a30BUX MeTojax ii mMoaudikarii,
JIeTyBaHHI Ta HAHECEHHI MOKPUTTS, a TAaKOXK BMiHb 1 HABHUYOK aHaTi3y Ta BUKOPUCTAHHA IUX YSABIICHb
MIPU BU3HAYCHHI METOy MOJU(DIKyBaHHS TOBEPXOHb.

3aBIaHHSIMU BUBUCHHS HABYAJLHOT TUCIUTUTIHH €:

— OBOJIO/IIHHSI OCHOBHUMH METOJIaMH 1H)XKEHEPIi MOBEepXHi (HAaHECEHHS TOKPUTTIB, MOAU(IKYBaHHS
MOBEPXHEBOT0 LIApy, TEXHOJOTTYHOTO 3a0e3neueHHs Tonorpadii moBepxHi i KOMOIHOBaHI MPOIECH);

— OBOJIOZIHHS 3B’SI3KIB MK TEOMETPUYHUMH 1 (DI3UKO-MEXaHIYHUMHU XapaKTEPUCTUKAMH MTOBEPXHI
3 0THOTO OOKY, Ta eKCIUTyaTalliftHUMU BIIACTUBOCTSIMH ITOBEPXOHb 3 1HIIOTO;

— OBOJIOZIHHS OCHOB Ta NUISAXIB JOCATHEHHS SIKOCTI JCTalleld, MEXaHi3MiB Ta MAIllUH 3 IIapoM
MOKPUTTS 200 MOJM(IKOBAHUM ILIAPOM;

— HaOyTTs 3HAHHS, K1 HEOOXImHI Iy BHOOPY OOJagHAHHS Ta PO3pOOI MPOIECIB 1HXKEHEepii
noBepxHi JIM 1 MexaHi3MiB.

1.2. Pe3yJbTaTH HABYaHHS, AKi 1a€ MOKJIMBICTDH J0CATTH HABYAJIbHA IUCIHUILIIHA (B
CYKYIHOCTI 3 IHIIMMH OCBITHIMH KOMIIOHEHTAMM).

B pesynbTaTi BUBUCHHS HABYAJIBHOI JUCITUTIIIHU CTY/ICHT MTOBUHECH Ha0yTH TaKl HABUYKH:

— BUKOPHCTOBYBATH 3HAHHS TEOPETHYHUX OCHOB MEXaHIKH PiJIUH 1 ra3iB, TEIIOTEXHIKU Ta SCKTPOTEXHIKU
1U1s1 BUpilIeHHs mpodeciiinux 3aBaans (IIPH2);

— 3HAaTH Ta PO3YMITH CyMIXKHI Taiy3i (MeXaHIKy PiMH 1 Ta3iB, TEIIOTEXHIKY, €JIEKTPOTEXHIKY,
€JIEKTPOHIKY) 1 BMITH BUSBISATH MUKIUCHMIUIIHAPHI 3B’SI3KM  TPUKIATHOI MEXaHIKM Ha piBHI,
HEOOX1THOMY JIJIs BUKOHAHHS 1HIITUX BUMOT OCBITHBOI miporpamu (ITPH9).

— onucyBaTu OyJIOBY METAJiB Ta HEMETAIIB Ta 3HATH MeToAu Monaugikamii ix BaacTuBocTei. [Ipu3Hayaru
ONTHUMAJIbHI MaTepiajy ISl €JICMEHTIB Ta CUCTEM aBlalliiHOI TEXHIKM Ta MAIIMHOOYIyBaHHS 3 ypaxXyBaHHAM iX
CTPYKTYpH, (PI3MYHMX, MEXaHIYHMX, XIMIYHHX Ta EKCIUTyaTal[ifHUX BIACTHBOCTEH, a TaKOXX EKOHOMIYHHX
¢axropis (ITPH17).

— OOIpyHTOBaHO MNpH3HAYATH Kjac MarepiamiB JJisi €JeMEHTIB Ta CHCTeM aBialliifiHoi TeXHiKM Ta
MalIMHOOyAyBaHHs. JIeMOHCTpyBaTH HaBUYKH BHOOPY MeTomiB Moau(ikarii ix BimactuBocteit (IIPH18).

— BUKOPHUCTOBYBAaTHM Ha MpPAKTHI CydacHI METOJAHM, CIIOCOOM Ta 3acO0M IMPOEKTYyBaHHS, BHPOOHHIITBA,
CKJIaJjaHHsl, BUMIPOOYBaHHA, cepTH]iKalii Ta PEMOHTY CHUCTEM Ta €JIeMEHTIB KOHCTPYKIIH 3 KOMIO3HMLIHHUX Ta
Tpagumiitaux marepiamis (ITPH19).

1.3. KoMneTeHTHOCTI, fIKi 1a€ MOAJIUBICTDH 3100yTH HABYAJIbHA TUCHUILIIHA.

B pesynbrari BUBUEHHS HABYAJIbHOI JUCUUIUTIHU CTY/ICHT IOBUHEH HAOyTH TakKi HABUYKU:

— 3JJaTHICTh PO3B’SI3yBaTH CKJIAJHI CIEIialli3oBaHi 3a7a4l Ta MPAKTUYHI MPOOIEMH B MPUKIIATHINA
MexaHiii abo y mpoleci HaBuaHHS, IO Nepeadadae 3acTOCYBaHHS TEBHHMX TEOpid Ta METO.IB
MEXaHIYHOT 1H)XXEHEPIi 1 XapaKTepU3yeThCs KOMIUICKCHICTIO Ta HeBu3HadyeHicTio ymMoB (IK).

— 3HaHHSA Ta PO3YMIHHS MTPEIMETHOT 00JacTi Ta po3yMiHHs npodeciitHoi aismpHOCTI (3K2).

— 3JIaTHICTh 3aCTOCOBYBATH 3HaHHS y MPaKTUUYHKUX cuTyarisax (3K4).

— 3JJaTHICTh BUUTHCS 1 OBOJIOAIBaTH cydacHuMHU 3HaHHIMH (3K7).
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— 3/1aTHICTH 70 TIOUIYKY, 0OpoOIeHHs Ta aHaii3y iHdopMarlii 3 pizaux mxepen (3K12).

— 37aTHICTh aHAJII3y MaTepialiB, KOHCTPYKIIIM Ta MPOIECIB HA OCHOBI 3aKOHIB, TEOPIH Ta METOIIB
MaTeMaTUKH, IPUPOTHUYUX HaAyK 1 mpukiaaHoi Mexaniku (DK1).

— 37aTHICTh BUKOPUCTOBYBATH OCHOBHI TE€OPii 1 MPAKTUKHU B Tally31 TpUOOJIOTii, 3HaHHS OCHOBHUX
TEHJCHI[I Ta HayKOBUX MpoOieM B OO0JacTi MiABUIICHHS 3HOCOCTIMKOCTI 1 HaIIMHOCTI JeTaiei
TpUOOBY3JIIB 00’€KTIB MAImMHOOYTYBaHHS JJII TPOTHO3YBaHHS CKCIUTyaTalifHUX BJIACTHUBOCTEH
texHiuHuX cucteM (DK11).

— 3HAHHS OCHOBHUX TPYIN MaTepialliB, TEXHOJOTIH BUTOTOBJICHHS, 0OpOOJEHHS, BUIPOOYBaHHS
MmarepiajiB Ta BHUpPOOIB, 3IaTHICTH OOIPYHTOBAaHO 3[iMiCHIOBAaTH iX BHOIp JUII KOHKPETHOTO
Bukopuctanss (OK 12).

— 3JaTHICTh aHaNI3yBaTH ICHYIOYi NPOLECH BUPOOHHUIITBA KOHCTPYKIH 3 KOMITO3UIIMHUX Ta
TPaAUIIIHHUX MaTepiajiB, MPOEKTYBAaTH CydacHI €(EeKTHUBHI MPOIECH BUPOOHUIITBA 3 BHKOPHCTAHHIM
npurnumiB [T-rexuomnoriii (OK14).

— YMIHHS 3aCTOCOBYBATH Cy4YacH1 €KCIIEPUMEHTAIbHI METOU JIJIsl OLIIHKH SKOCTI KOMITO3UIIIHHIX
Ta TPAJAMIIIMHUX MaTepialliB B JIAOOPAaTOPHUX YyMOBax Ta B YMOBAaX BHPOOHHIITBA 3pa3KiB aBlaIliiHOI
texHiku (OK15).

1.4. MiskaucumnrutinapHi 38°si3ku. J[aHa nucnuriiHa 6a3yeThesl Ha 3HAHHAX TaKUX TUCIUILIIH, 5K,
«Dizukay, «Buma maremaruka», «Marepialo3HaBCTBO» Ta € 0a3010 JJI BUBYCHHS TAKUX JAUCIHILIIH,
k. «KoHCTpyroBaHHs MammH 1 MexaHi3MiBy», «IIpoekTyBaHHS Ta KOHCTPYIOBaHHS BHUPOOIB 13
KOMIIO3UTiBY», «EKCIIepuMeHTaNbHI JOCTIKEHHS KOHCTPYKIIIN 13 KOMITIO3UIIIHHUX MaTepiaiBy.

2.1. 3MicT HAaBYAJBLHOI JUCHUILIIHA

HaBuanbHuii Matepian JUCHUIUTIHU CTPYKTYPOBAHUIA 32 MOAYJIHHUM MPHHIIMIIOM 1 CKJIQIa€ThCS 3
OJTHOTO HaBYaJBLHOTO MOAyJsA, a came: Moayiab Nel «IH:keHepisi MOBepXHi» SKid € JOTIYHO
3aBEpIICHOI0, BIIHOCHO CaMOCTIHHOIO, IIJTICHOIO YaCTHHOI HABUYAIBHOI NUCIUIUTIHH, 3aCBOEHHSI SKOT
nepeadavae MpoOBEICHHsI MOTYJIbHOI KOHTPOJIBHOI pOOOTH Ta aHalli3 pe3y IbTaTiB i1 BUKOHAHHS.

2.2. MonybHe CTPYKTYPYBAaHHS Ta IHTerPOBaHi BUMOI'H /10 KOKHOT'0 MOTYJISA

Monayanb Ne 1 «IH:keHepist mOBepXHD)
InTerpoBani Bumorn moayJst Nel:
VYV pe3ynbTaTi 3aCBOEHHS HABYAJIBLHOTO Martepialy HaBuaibHOTOo Moayns Nel «IHskeHepis
NMOBEPXHi» CTYJEHT MOBUHEH:
3naru:

— TEOPETUYHI OCHOBH 1H)KEHEPIi MOBEPXHI;

— MEXaHiKy, TpUOOJIOTiI0 MOBEPXHi: MPOLECH SIBUILA, €()EKTH 110 PO3BUBAIOTHCS B MOBEPXHEBHX
[rapax MallMH 1 MeXaHi3MiB; OyZoBY (a30Bi HEpeTBOPEHHS, HAIPYKEHO-IeQOpPMOBAaHHMA CTaH Ta
€BOJIIOIII0 TOBEPXHI B TMPOIECI TEXHOJOTIYHOTO BIUIMBY, 3MIIIHEHHI BIJHOBJICHHS Ta TEPTS 1
3HOIIIYBAHHS;

— TEXHOJIOT1YHI OCHOBH 1H)KE€HEpIi OBEPXHI Ha eTamax MPOSKTyBaHHS IMiITOTOBKH BUPOOHHUIITBA,
[P BUTOTOBJICHHI J€Tali, Ipy i 3MIIJHEHH] Ta BiTHOBIIOBAaHHI.

BmiTn:

— BU3HA4YaTH METOJ| HAJaHHS MOBEpPXHI (PYHKLIOHAJHHUX BIACTUBOCTEH LUIIXOM HAHECEHHS
MTOKPHUTTS 4M 11 Monudikalii 1 IeryBaHHS;

— BU3HAYaTH BUMOTH JI0 CTPYKTYPHOTO, (pa30BOTr0 Ta XIMIYHOTO CKJIaay MOKPHUTTS UM MOBEPXHi
BIJIMOBITHO 10 (DYHKIIIOHAILHUX YMOB €KCILTyaTaIlii;

— BHM3HauaTH (i3MKO-TEXHIUYHI XapaKTEPUCTUKU UIsI YMOB OOpaHOTO METOAY, O CIPHUSIOTh
OTPUMAHHIO SIKICHOTO IMOKPUTTSI YU MOJAM(IKOBAHOI MOBEPXHI Ta BU3HAYATH IUISIXHU iX PETyJTIOBaHHS,

— OUIHUTH CTYIIHb NPOXO/KEHHA (I3UKO-XIMIYHMX HPOIECiB, MOB'SI3aHUX 3 (HOPMYBAHHSIM
MMOKPUTTSL YU MOAM(DIKYBaHHSM TOBEPXHI 1 BHU3HAYMTH MOKJIMBICTH 1X PO3BUTKY 1 peamizarfii s



Wndp KAI PIT

Po6oua mporpama JOKyMEHTa 1.07.02-01-2025
HaBYAIILHOI TUCIUILTIHU
«ImKeHepis MOBepXHI» Crop. 6 i3 10

KMIBCLIMI ABIALIWHMIA IHCTHTYT

3aJJaHUX YMOB CTBOPEHHS NTOBEPXOHb;

— po3paxyBaTH OCHOBHI TEPMOKIHETHYHI Ta (13UKO-XIMIYHI XapaKTEePUCTHKHU BIJIMOBIIHI 3a SKICTh
MOKPUTTS Ta MOBEPXHI 1 BU3HAYUTHU 1X YCTaHOBYI 3HAUEHHS Ul HACTYITHOTO BUKOPUCTAHHSA B OOpaHUX
YMOBAaxX CTBOPEHHS IIOBEPXOHb;

— MPOEKTYBATH MMOBEPXHi, KEPYBATH Ta MPOTHO3YBATH 11 BIACTUBOCTI, ONTUMI3yBaTH TEXHOJOT1UH1
BIUIMBY Ha po00Yy IMOBEPXHIO KOHKPETHHX JIeTaNICH.

Tema 1. Bynosa Ta BJacTHBOCTI MOBePXHi

OcHOBHI TOHATTS Ta BHU3HaueHHs. [lapameTpu crany mnoBepxHeBoro mapy. Pi3uKO-XiMiuHi
MPOIIeCH, 10 BiAOYBalOTHCSA Ha TOBEPXHI TBEPAOro TiMa (MIAJIOKKH) 1 TMOKPHUTTS. XapaKTePUCTHUKA
noBepxHi. Di3MyHa HEOAHOPIAHICTH MOBEpXHI. XiMiyHa HEOAHOPIAHICTH ToOBepxHi. I[loBepxHeBa
EHEePTisi KPUCTATIB Ta ii poJib IPH HAaHECEHHI MOKPHUTTIB. SIBUINAa Ha MOBepxHi. AncopOiris Ta abcopOrris.
Anresis Ta 3MouyBaHHS. HaHeceHHs MOKPUTTIB SK 3aci0 3MiHM Ta BiJHOBJIECHHS (I3MKO-XIMIYHHUX
BJIACTUBOCTEN MoBepxHI TBepaoro Tina. Kmacudikaris mokpurtie. OCHOBHI BUMOTH JI0 MaTepiajiiB Ta
BJIACTUBOCTEH MOKPHUTTIB 3aJI€KHO BiJl yMOB €KCIUTyaTalii geTaiei.

Tema 2. MeToau iH:keHepii moBepxXHi

MeToau miATOTOBKH MOBEPXHI 7 HAHECEHHS MOKPUTTIB. 3arajibHi BiJIOMOCTI MIOAO MiATOTOBKHU
nmoBepxHi. MexaHiuHi cnocoOu 00poOku. EnexkTpoickpoBa MiAroToBKa MOBEPXHI. XIMIUHI CIIOCOOH
00poOku. Kpurepii OIIHKKM TEXHOJIOTIYHMX MpOIECiB HaHeceHHs MOKpUTTiB. Knacudikamis meronis
1HXKEeHEPiT TOBEPXHI.

Tema 3. MexaHiuHi MeTOAU 3MillTHEHHS TOBEPXHEBOI0 HIAPY

OCHOBM TIOBEPXHEBOTO IJIACTUYHOTrO jAedopmyBaHHA. DOPMOYTBOPEHHS THCKOM. 3arajibHi
B1JIOMOCTI TIpO TIOBEpXHEBe TuracTuuHe nedopmyBanHs. [loHsaTTss 0 moBepxHi (mapi). Kmacudikaris ta
0CcOOJIMBOCTI  3aCTOCYBAaHHSI IOBEPXHEBOrO IuacTHyHOro aedopmyBanHa. OCHOBHI  crocoOu
MOBEPXHEBOI0  IJIaCTUYHOro  AedopmyBaHHs. OOKaTyBaHHS 1  PO3KOYYBAHHS  MOBEPXOHb.
BiGponokatuBaHHs 1 BIOpOBUITIQIKYBaHHS MOBepXxoHb. OOpoOka apoboM. BiauenTtpoBa ynapHa
0o0poOka. 3minHeHHss kapOyBanHsM. OOpoOKa APOTIHUM IHCTpyMEHTOM (ImIiTKamu). Matepianm nis
BUTOTOBJICHHS IHCTPYMEHTIB, 1110 MPALIOI0Th METOI0M ITOBEPXHEBOTO IIIACTUYHOTO 1e(hOPMYBaHHSI.

Tema 4. TepmiuHi MeTOaH HAHECEHHSI NIOKPHUTTIB.

Oco0OmrBOCTI TIOBEPXHEBOT'O 3arapTyBaHHS. 3arapTyBaHHsS B €JIEKTPOJITI. 3arapTyBaHHS 3
iHAyKOiiiHUM HarpiBaHHsAM. [loBepxHeBe 3arapTyBaHHs 3 Ta30MOIyM’ sIHUM HarpiBaHHsM. [lmazmose
MOBEpXHEBE 3arapTyBaHHs. [loBepxXxHeBe 3arapTyBaHHS NpH HarpiBaHHi Ja3epoM. EnexTpoHHO-
IIpOMEHEeBa TEPMOOOPOOKa.

Tema 5. TepmomexaHiuHi MeToAN 00pOOKHM MOBEPXHEBUX HIAPIB
Hammunenns.  Tazorepmiune  HammoBaHHS.  [aszomonmym’siHe  HamwiieHHs.  Enektposgyrose

(enmexTpomeranizaiiiiine) HamwieHHS. BucokodacrorHe HamwiieHHs. [InmasmoBe HamwieHHs. JleToHarriiiHe
HanmwieHHs. [azonuHamiune HarmumroBaHHS. OCHOBHI TEXHOJIOTIYHI €Talyd HAHECEHHS Ta30TEePMIYHHMX
nokputTiB. IlinmroroBka mnoBepxHi BUpOOy O HAHECEHHS Tra30TepMiYHOro MOKpUTTa. OOpolka
ra3oTepMIYHUX TIOKPUTTIB. Marepianu Juisl HamwieHHS MOKpHUTTIB. Kiacudikamis wmarepianmiB s
ra3oTepmiuyHoro HamwieHHs. [lopommku yuctux meraniB. HamuieHHS OKCHMIHUX TOKPHUTTIB. HamuneHHs
MeTamaiB, MeTtamoiniB 1 cmiaBiB. HarumaBnenns. ['a3omonmym’sHe HaruiaBieHHsS. EnekTpomyrose
HarutaBlieHHs. BiOpomyroBe HaroiapneHHs. HarnaBneHHS BKPUTUM €JIEKTpOIOM. [[yroBe HaruiaBieHHs i
mapoMm ¢irocy. EnextpomyroBe HaruiaBieHHs TOPOIIKOBUM JpOTOM (cTpiukoro). HaruiaBnenHns B
CEepelOBUILI BYIJIEKUCIOro razy. HammaBneHHs y cepeloBHIi iHepTHOTO rasy. Ilma3smoBe HaruiaBieHHs.
[amykuiitne HaruaBiaeHHs. EneKTpoHHO-TTpOMEHEeBe HaIUIaBIeHHS. JIazepHe HarutaBieHHs. TepMomMexaHiuHe
HaTUTaBIICHHS. Marepianu JiIsi HarIaBJIeHHS.

Tema 6. XiMiKO-TepMiuHi MeTOIM HAHECEHHS MOKPHUTTIB.

OcHoOBHI BuaM XiMiKo-TepMmiuHa o0poOka. Llementamis. Crami uis neMeHTarii. A30TyBaHHS.
BnactuBocti azoroBanoro mapy. Cram ans a3otyBaHHs. JledekTH a30TOBAHOTO Iapy. A30TyBaHHS
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KMIBCLIMI ABIALIWHMIA IHCTHTYT

TyroriaBkux wmertaniB. CrmocoOM OJHOYACHOTO HACHYEHHS a30TOM Ta BYIJIeleM. bopipyBaHHS.
XpomyBaHHs. BracTUBOCTI Ta ramdy3i 3acTOCyBaHHS XpPOMOBaHUX CTajied Ta cruiaBiB. CuliIitOBaHHS.
Hudysiiina Metamizauis. BrnactuBocti matepianis. JlazepHe jeryBanHs. MetanypriiiHi 0coOIHMBOCTI
Ja3epHOro JeryBaHHs. JlazepHe JieryBaHHs HEMETaJICBUMH KOMIIOHEHTAMHU

Tema 7. EnekTpoxiMiuHi MeTOM HAHECEHHS MOKPUTTIB

OCHOBHI HOHATTS MPO EJIEKTPOXiMiuHI criocodou. Di3UKO-XiMiuHI BIACTHBOCTI Ta (DYyHKIIOHAIbHE
MPU3HAYEHHS TaJbBAaHIYHUX IMOKPUTTIB. TEOPETHYHI BIJIOMOCTI TPO EJIEKTPOOCAIHKCHHS METaliB.
MexaHi3Mu MPOILECIB eIEKTPOKPUCTATI3AIIT IPU OTPUMAaHHI MOKPUTTIB 13 po34MHiB. ['anbMyBaHHs PU
enekTpokpuctamizaiii. @opMyBaHHS MMOKPUTTSA MPH EIEKTPOKpHCcTamizalii. Poas macuByBaHHS KaToma
st hopMyBaHHS MOKPUTTS. OCHOBHI TEXHOJIOTIUHI MapaMeTpy €JIEKTPOXIMIYHUX CIIOCOOIB OJlepKaHHS
MOKpUTTiB. KpucranmiuHi CTpyKTypH TalbBaHIYHUX MOKPUTTIB. ENEKTposiTHYHE OCaIKEeHHS METATIB 1
craBiB. Oca/pKeHHs MeTaliB rpynu 3aniza. 3anizHenHs. Kagmysanus. HikemoBanns. KobanbTyBaHHS.
XpomyBaHHs.  EnextpositThuHe — MimHeHHs.  EnekTpomiTuyHe — IuHKYBaHHSA.  KommoswuiriitHi
CNIEKTPONITUYHI TMOKPUTTA. EnexkTpoximiuni mojiMepHi NOKpUTTA. EnexkTpoocapkeHHS 3 BOJHHUX
PO3YMHIB.

Tema 8. XimiuHi MeTO HAHECEHHSI IOKPUTTIB

CriocoOu HaHECeHHs XIMIYHUX MOKPHUTTIB 13 PO3UMHIB. XIMIYHE OCaKEHHS 3 MapoBoi (a3u. XimMiuHe
ocapkeHHs 3 napoBoi (aszu. 3actocyBanHs CVD nokpurTiB y MammHoOy1yBaHHI.
Tema 9. @iunyHi MeTOAM OTPUMAHHS MOKPHUTTIB
HanecenHss MOKPHUTTIB 13 BHUKOPHUCTAaHHSIM IIpoliecy BHUMapoByBaHHsS. IIpomecu Ta MexaHi3Mu
TEpMIYHOTO BUIAapoBYyBaHHA. OCHOBHI 3aKOHOMIPHOCTI BUIIapoByBaHHs. DOpMyBaHHS TOKPHUTTIB TIiJ
Jac TePMIYHOTO BUMAPOBYBaHHS. TepMiuHe BUNIAPOBYBaHHS. EJIEKTpOHHO-TIPOMEHEBE BUIIAPOBYBAHHSI.
JlazepHe BumapoByBaHHSA. MeTol €NEKTPOAYrOBOTO BUIAPOBYBaHHS. EmiTakciss MOJIEKYISpPHUM
npomereM. Criocobu OTpUMAaHHS MOKPUTTIB 10HHUM PO3MHJICHHAM BUOYXOBUM pO3NUiIeHHAM. CyTHICTb
MPOLIECY BaKyyMHOTO KOHJAEHcCaliiHOro HanwieHHs. [IpuHnunoBa cxema Ta 00JagHAHHS BaKyyMHOT'O
KOHJICHCALIHHOTO HaNWUJICHHS BUOYXOBUM PO3NUJICHHIM. 3aCTOCYBAaHHS BaKYyMHOT'O KOHJ/IEHCAIIIfHOTO
HaIlUJIEeHHSA BUOYXOBUM po3nIeHHSIM. CIIOCOOM OTpUMaHHS TOKPHUTTIB 10HHUM po3nuieHHsIM. OCHOBH
ioHHOTO po3nmieHHs. CyTHICTb (PI3UUHUX SBUII IiJ 4aC I0HHOT'O PO3NUIICHHS. 3apOKEHHS 1 PiCcT MIapy
npu ioHHOMY po3nuwieHHl. Karogne posnwinenHs. BucokodacToTHOMy posmnwieHHI. TpiogHa cxema
10HHOTO pO3NMIEHHS. MarHeTpoHHe po3nuwieHHs. loHHO-poMeHeBe po3nuieHHs. CriocoOu HaHeCeHHS
MMOKPHUTTIB 10HHUM ocapkeHHsAM. Croci® 10HHO1 iMIITaHTalii (10HHOTO JieryBaHH:). 3acTocyBaHHs PVD
MOKPUTTIB.
Tema 10. IIpunnunu BuOOpy MaTepiany moKpuTTH i MoaupikoBaHUX mIAPIB.
3axucHi MokpuTTsA. Kopo3iMHOCTIMKI MOKPUTTSA. 3aXUCT BiJl KOPO3ii METaJeBUMH MOKPHUTTIMHU.
Hewmeraniuni KOpo31iHHOCTIHKI MOKpUTTS. JKapocCTiiiki MOKPUTTS. 3HOCOCTIMKI TOKPUTTSI.

2.3. TeMaTUYHU IJIAH.

OOcsr HaBYATLHUX 3aHATh
(ro/:[.).
No Hazsa temu - _ 2
nop (TeMaTU4YHOTO PO3/LTY) ) = Sl= 5
2l &| g5 |©
<
m (<ol
1 2 3 4 5 6
Monayab Nel «IHKeHepis moBepXHi »
1.1 | BynoBa Ta BIacTUBOCTI NOBEPXHI 7,5 2 2 3,5
1.2 | Meroau iHXeHepii MoBepxHi 4 2 — 2
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1.3 | MexaHiuyHi METOIH 3MIIIHCHHSI ITIOBEPXHEBOTO APy 15 4 2 7
2
1.4 | TepMiuHi METOJM HAHECEHHS TOKPUTTIB 9,5 2 2 3,5
2
1.5 | TepmomexaHiuHi METOIM OOPOOKH TOBEPXHEBUX IIAPIB 19 4 2 9
2
2
1.6 | XiMiko-TepMiuHi METOI HAHECEHHS TOKPUTTIB 11 2 2 5
2
1.7 |EnexTpoxiMi4Hi METOAM HAaHECEHHS MOKPHUTTIB 17 4 2 9
2
1.8 | XimiuHi METOIM HAHECEHHS TOKPUTTIB 11 2 2 5
2
1.9 |®i3uuHi MeTOIM OTPUMAHHS MOKPUTTIB 17 6 2 7
2
1.10 | [Tpunuunu BuGOpy Matepiany NOKpUTTS 1 MonudikoBaHux | 4 2 — 2
mapiB
1.11 |MonaynbHa KoHTpOJIbHA poboTa Nel 5 2 — 3
Ycboro 3a mogysem Ne 1 | 120 | 32 32 56
Ycboro 3a HaBYAJBLHOIO U CIUIIJIIHOIO 120 32 32 56

3. HABUAJIBHO-METOJUYHI MATEPIAJIA 3 JUCIUIIJIIHA
3.1. MeTonu HABYAHHSA
Jnis akTuBi3alii HaBYAIbHO-TI3HABAIBHOI JISUTBHOCTI CTYACHTIB MiJ Yac BUBUEHHS JAUCIUILIIIHU
3aCTOCOBYIOTBCSI TaKi HaBUaJbHI TEXHOJIOTII, sIK poO0OTa B MajuX rpyrnax, po3B’s3yBaHHS CUTYyaIllHHUX
3aBJaHb, JIEKIIii 3 BUKOPUCTAaHHIM MYJIbTUMEIIHHUX MPE3eHTALIIN.

3.2. PexomeHi0BaHa JiTepaTypa

Ba3oBa aitepatypa

3.2.1. Meroau mocinipkeHHs (i3UKO-MEXaHIYHUX BJIACTUBOCTEH MaTepialiB: HaBY. MOCIOHUK /
H.P. Becenoscoka, E.K. IlocBsitenko Ta iH. — Binauns, 2018. — 150 c.

3.2.2. llpukmanue marepiano3HaBcTBo : miapydnuk / O.B.Cymko, E.K.Ilocsarenko, C.1.JloasikoB
Ta iH. — Menitonons: TOB «Forward press», 2019. — 352 c.

3.2.3. ImxkeHnepisa neranei, oOpoOneHux mpotrsaryBanHsaMm: MmoHorpadis / Ilocestenko E.K.,
Hemuposcbkuit S.b., Ileiikin C.E., Illenenenko I[.B., YepusiBchkuii O.B. — KponuBHUIbKHI :
Bupasens JIucenko B.D., 2021. — 466 c.

JonomixHna JiTepatypa

3.2.4. Jluciu B. L., KoBanenko 1. B., Kpiokoa O. A. Ximis Ta ¢izuka TBEpIOro Tijia: HaBY. MOcio.
Kuis: KHY T/, 2014. 102 c.

3.2.5. ISO 7539. Corrosion of metals and alloys. Stress corrosion testing. Part1-9.

3.2.6. yxota O.I. JocmiKeHHs BIaCTUBOCTEH MTOKPUTTIB, C(DOPMOBAHUX METOIaMU
IIa3MOBOT0, Ta30IIOJIYMEHEBOTO 1 efekTpoayroBoro HanwieHHs / M.B. Kinapauyk, B.B. Xapuenko,
H.O. Haymenko // [Ipo6memu TepTs Ta 3HomryBaHHs - 2022.- No2 (95). C. 36 —45.
https://doi.org/10.18372/0370- 2197.2(95).16555.

3.2.7. KombinoBaHi MeToiu iHKeHepii moBepxHi: MmoHorpadis / M.B. Kinapauyk, O.1. [lyxora,
B.€. Mapuyk, [.A. I'ymentok, B.B. Xapuenko. - K.: HAY, 2024. - 160 ¢

3.2.8. TexHosoriune 3a0e31eueHHs 3HOCOCTIMKOCTI JeTane TpuOOMEXaHIYHIX CUCTEM
IUCKPEeTHUMHU NOBepXHsAMH: MoHOrpadis / M.B. Kinnpauyk, B.€. Mapuyk, O.1. lyxota, O.B.
Panionenxo.- K.: HAY, 2020. — 204 c.
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3.2.9. Surface Engineering of Modern Materials.Kapil Gupta. Springer Cham. 2021. 166
p.(https://doi.org/10.1007/978-3-030-43232-4)

3.3. IndopmaniiiHi pecypcu B iHTepHeTi

3.3.1. https://er.nau.edu.ua/
3.3.2. https://www.imim.pl/PHD/www.imim-phd.edu.pl/contents/Lectures/MAJOR%
20Novel%20technologies%20in%20surface%20engineering.pdf.
3.3.3. http://202.4.186.74:8004/0er/files/original/b655d49efebd970£fd41968fdd857b2c9.pdf.
4. PEUTUHIOBA CUCTEMA OLIHIOBAHHSI HABYTHUX 3HAHb TA BMIHb
3I0BYBAYEM BHIIIOI OCBITH

4.1. OuiHOBaHHS OKPEMHUX BHUIB BHKOHAHOI CTYJACHTOM HAaBYAJIbHOI POOOTH 3IIHCHIOETHCS B
Oairax BigmoBsigHO 0 Taodi. 4.1.

Taomuus 4.1
MakcumanbHa KUIBKICTH 0aJiB
Bua HaByajabHOI podoTH Aerna (l)Opl\'fa
3100yTTH OCBITH
Moayas Nel

. 5 cemecTp

BukonanHs Ta 3axuct mabopatopHoi podoTu
46x16=64 (cymapHa)

s oonycky 00 8UKOHAHHS MOOYIbHOI KOHMPOTILHOL 38 banis
pobomu Nel cmyoenm mae Habpamu He MeHuie —
BukoHaHHS MOIYJIbHOI KOHTPOJIbHOT podoTu Nel 16

CemecTpoOBHIl €eK3aMeH 20

Y cboro 3a IMCHUILTIHOK 100

4.2. BukoHaHI BUAM HaBYAIBHOI POOOTH 3apaxOBYIOTHCS CTYIEHTY, SIKIIO BiH OTPHMaB 3a HHUX
MO3UTHUBHY PEUTHHTOBY OLIIHKY.

3anikoea peumunzoea oyinka BHW3HAYAEThCA (B Oamax Ta 3a HaIlOHAJILHOIO IIKAJIOK) 3a
pe3ysbTaTaMi BUKOHAHHS BCIX BHJIIB HABYAIbHOT pOOOTH IPOTATOM CEMECTpY.

4.3. Cyma peWTHHTOBUX OIIHOK, OTPUMAHHMX CTYJACHTOM 3a OKpPeMi BHJIM BUKOHAHOI HaBYAJIbHOI
poOOTH, CTAHOBUTH IIOTOYHY MOJYJIbHY PEUTHHIOBY OLIIHKY, SIKQ 3aHOCUTBHCS /10 BIOMOCTI MOJYJIBHOTO
KOHTPOJTIO.

4.4. TlincymMKoBa ceMacTpoBa PEUTHHTOBA OI[IHKAB OLIIHKY 3a HAIllOHAJIBHOIO IIKAJIOK0 Ta HIKAJIO0
ECTS.

4.5. TlincymKoBa ceMecTpoBa PEUTHHrOBa OI[IHKA 3aHOCUTHCS 10 3alliKOBOi KHIDKKHA Ta
HaBUYaJbHOI KapTKU CTYyJACHTa, Hanpwikiaa, Tak: 92/Biom./A, 87/Hoope/B, 79//oope/C, 68/3a006./D,
65/3a006./E To1110.

4.6. IlizcymKoBa peHTHMHTOBA OIlIHKA 3 JWCIHUIUIIHK JOPIBHIOE ITJICYMKOBIM CceMeCcTpOoBii
PEUTHHTOBIH OLiHII. 3a3HaueHa IMiJICYMKOBA PEHTHHIOBA OIIiHKA 3 TUCIMILIIHU 3aHOCUThCA A0 JlomaTky
JHIITIOMA.



