


[Iporpama ckiazeHa BiANOBIZHO 10 BUMOr MiHICTepcTBa OCBITH YKpaiHH:
«IIpo 3arBepmxenns [lopsaky npuitoMy Ha HaBYaHHS I 3700yTTS BUIIOI OCBITH B
2025 poui», 3aTBepKEHUX Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Bix 10
grotoro 2025 poky Ne 168 Ta 3apeectpoBanux y MiHicTepcTBl IocTUIlli YKpaiHu 26
arotoro 2025 poky Ne 312/43718, Iopsiaxy miAroToBKM 3100yBaviB BHIIOI OCBITH
CTymeHs: NMokTopa (imocodii Ta AOKTOpa HAYK y BHUIIMX HABUYAJIBHUX 3aKiajax
(HayKOBUX yCTaHOBax), 3aTBep/keHoro nmocrtaHoBoro Kabinery MinicTpiB Ykpainu
Biz 23 Oepesnst 2016 p. Ne 261 (31 3minamu), [IpaBun npuifoMy 10 acmipaHTypu Ta
noktopautypu XJIMA y 2025 pori, 3aTBep/pKeHMX Ha 3acigaHHi Buenoi panu
XJMA (mporokoa Ne 8 Bin 27.03.2025 p.).

MeTor0 BCTYNMHOTO BHUIPOOYBaHHS 0 acmipaHTypu 31 crenianbHocTi G8
«Marepiano3HaBCTBO» € B KOMIUIEKCHA IE€pEBIpKa 3HAHb BCTYIIHUKIB, SIKI BOHHU
OTpUMaJIM B PE3yJbTaTi BUBUCHHS IUKIY JIUCHUMIUIIH, NepeadadyeHuX OCBITHBO-
npodeCiifHO TMPOTrpaMoOl0 1 HaBYAJIBHUMHU IUTAHAMH Ta BIJAMOBIJIHOCTI OCBITHBO-
KBaMQiKalifHOMY  pPIBHIO  «MaricTp», «cmemiamict». BCTynmHUK TMOBHHEH
MPOJIEMOHCTPpYBaTH  (yHIaMEHTaldbHI 1 Mpo¢eciiiHO-OpIEHTOBAaHI yMIHHA Ta
3/IaTHICTh BUPIIITYBAaTH TUNIOBI IpodeciitHi 3aBanHs, nepeadadeHi sl BIAIOBIIHOTO
piBHSL.

Jlo y4acTi y BCTYNHMX BHUIPOOYBaHHSAX JOMYCKAaIOThCS KaHAWAATH, SIKI
JOTPUMATIUCA YCIX HOPM 1 TpaBW, MependaueHuX YUHHUM 3aKOHOJABCTBOM,
30kpema «[IpaBun mpuiiomy 10 acmipanTypu Ta noktopantypu XJIMA y 2025
POIIi».



3MICT ITPOI'PAMUA

[Iporpama MICTUTh TEOPETHYHI TUTAHHS 3 CEMH PO3ALTIB, SIKI BITOOpaKatOTh OKpeMi
aCHeKTH HalpsMy HIATOTOBKM Ta IHTETPYIOTh 3HAaHHSA 3 JEKUIBKOX JAMCLUMILIIH, Ta €
dbyHIaMEHTOM JJIsi 3aCBO€HHS HABYAJIBHOI MPOrpaMH MiJTOTOBKH 3700yBadiB CTYIEHS
ToKTopa ¢imocodii 1 IpoBEeACHHS BIACHUX HAYKOBUX JOCIIIKEHb.

Po3zain 1. TeopeTn4yHi 0CHOBM MaTepiajioO3HABCTBA

byoosa i enacmusocmi mamepianis

BynoBa aroma 1 mepionnuyHa cuctema enemeHtiB MennaeneeBa JI.I. EnektponHa
CTpykTypa. TumM MDKAaTOMHMX 3B’S3KiB y Kpuctanax. Momnekyna. Pa3oBuil cTaH
PECUOBHHH.

Kpucraniuna OymoBa TBepAuX TUI. THIHM KPUCTATIYHHMX PEIIITOK METaliB Ta iX
XapakTepucTuka. PeanbHa OymoBa MeTalleBUX 1 HEMETAJEBUX KPHUCTATiB. AHIZ0TpOMis
BJIACTUBOCTEH KpucTaiiB. [ledektu kpucTaniyHoi OyA0BU: TOUKOBI, JiHIIHI, TOBEpPXHEBI Ta
00’eMHi. [lucnokarmiifHa CTpykKTypa 1 MiHICTE MeTamiB. Ilpomecw camoopranizamii
JUCIIOKALIMHOT Ta PPaKTAIBbHOI CTPYKTYpP MaTepiaiiB 3 HO3ULINA CUHEPTETHKU.

Hanomamepianu - ocobnusocmi 6yoosu ma enacmugocmi.

TepmonuHamika TOBepxHI ¥ rpaHullb po3ainy. Po3miphi edextn. AncopOris,
MOTEHIIaIM 10HI3alli, €JEKTPOHHA CHOPITHEHICTh, poboTa BUXONLYy, piBeHb Depwmi,
KOHIICHTpAIIis HOCIiB 3apsiay. JledeKkTH moBepXHi, TOMIIIKOBI aTOMH, CTPYKTYPHI Ae(EKTH.

CrpyktypHi i ¢a3zosi neperBopenns. [lepioa pemritku. TemnoemHicTs. MarHitHi,
ONTHYHI, €JICKTPUYHI, MEXaHIUYHI ¥ KaTamiTU4Hl BiacTUBOCTI. CrocoOu crabumizamii U
KepyBaHHS pO3MipaMy HAaHOKJIACTEPIB.

Hanowactunku #  Hanomopomku. OO’€MHI  HAHOCTPYKTYpHI  Marepiaju.
OyHKIIOHaNBHI ~ MaTepianu.  HamiBopoBiAHMKOBI M JIENEKTPUYHI  MaTepiaju.
BucokoremneparypHi HaampoBimHMKU. Marepiasi 31 CHenialbHUMU MEXaHIYHUMHU
BJIACTUBOCTSIMH. TOHKI IUTIBKH U MOKPUTTS. BBeZeHHS B eIEKTPOAMHAMIKY METaJIiB.

OcHosu enekmpoHHOI meopii meepoux min

30HHa Teopis TBEpAUX TUI. TeraonpoBiHICTh, €NEKTPONPOBIIHICTS Ta €IEKTPOHHA
TEMJIOEMHICTh MeTaliB. TepmoenekTponHa emicis. Hagnposigaicts. Enextponna OymoBa
HaITIBIIPOBITHUKIB 1 TICJICKTPHUKIB.

MarsitHi BJIACTHBOCTI MaTepiaiB. JiamaraeTuswm, napamMarHeTus3M,
(dhepomMarHeTu3M.

Memanesi cnnasu: epanuyi sepen i cyd3epen, mMidxcghasHi cpanuy.

[Tonironizamis 1 cy03epHa, YTBOPEHHsS OCEpPENKIB, IOBEPHEHHS MEXaHIYHUX
BJIACTUBOCTEM, 3aKOHU pEKpHUCTami3allii, 3apo/UKEHHS 1 3pOCTaHHS 3€peH, ChelliaibHi
PO30piEHTYBaHb, pEKpUCTANI3alist TMpH rapAa4iil nedopmariii, TEKCTypu Bigmaiy,
pekpucTaiizalis ABo(a3zHuX CIJIaBiB, BTOPUHHA PEKPUCTATI3aILis.

Knacudikamis ¢a3oBux i cTpykTypHHX nepeTBopeHb. ®a3oBi neperBopents I i 11
pony. 'oMoreHHu#l i reTeporeHHMi MexaHi3MHu 3apo/KeHHsS. bynoBa 1 MexaHi3M pyxy
MOBEPXOHb po3aiy (a3z. 3cyBHe (0e3nudysiiine) 1 HopManbHe (Iudy3iliHe) MepeTBOPEHHH.
Tepmomunamiunuit 1 kpucramorpadidHuii  aHaii3  3CyBHOTO  (MapTEHCHUTHOTO)



nepeTBOpeHHs. MexaHi3M 1 KIHEeTHKa 3CyBHUX 1 HOPMaJIbHHUX MEepPEeTBOpPEeHb. EBTEKTOIAHE
NepeTBOpEeHHSA. MexaHi3M 1 KIHeTHKa €BTEKTOiMHOro mepeTBopeHHs. [iarpamu dazoBux
NepeTBOPEHD (TEPMOKIHETUYHI, 130TEPMIYHI Ta 1H.).

YhopsakyBaHHS TBepaoro po3umHy. Jlamekuit 1 OmMkHIA MOpsAIOK. 3MiHA
BJIACTUBOCTEH CIUTaBIB NP yHOPSJIKYBaHHI. YTBOPEHHs W po3maj MeTacTaOLTpbHUX (da3.
Po3smang mepenacuueHoro TBepAoro posuuHy. CHiHOJadbHUNU po3nan. TepMoaumHaMika
YTBOpPEeHHSI MPOMDKHUX (a3. CTpyKTypHI 3MIHM TIpH cTapiHHI (KiacTepw, 30HU ['iHbE-
[Ipecrona, mnpoMixHI MeTacTaOUIbHI (a3u, MOIyJIboBaHl CTpyKTypHu). KorepeHrHi,
YaCTKOBO KOTEPEHTHI W HeKorepeHTH1 BuIuIeHHS. dopmu BuauieHb. be3nepepBHUil 1
nepepuBYACTHI po3Ma.

DopmyeanHs cmpykmypu Memaiy npu Kpucmanizayii

ArperaTHi cTaHM pe4yoBHH. EHepreTMuHi yYMOBH 1 TepMOJMHAMIKa IMpoLecy
KpucTamizamii. MuMOBIIbHA 1 HECaMOJOBIIbHA KpHCcTami3amis. Popma KpUCTaTIYHUX
yTBOopeHb. bynoBa 3nuBka. Ilomimopdism. MarniTHi nepeTBopeHHs. AMOpQHHI cTaH
MeTaiB. AMopdHi criaBu. ['OMOreHHe 1 TeTepOTreHHE 3apOKEHHS KPUCTATIB, KPUTUIHHUI
po3Mip 3apojka. KoHlleHTpaliifHe epeoxono/KeHHs. EBTekTrnuna kpucramizaiis. Brums
HMIBUAKOCTI KpucTanizauii Ha OynoBy criaBiB. MoaudikyBaHHSI CTPYKTYPH JUTHX CILUIaBIB.
YTBOpeHHs MeTacTaOUIbHUX (ha3 MPU KpUCTai3allii.

byoosa nnacmuuno deghopmosarnux memarnise

CTpykTypHi 3MIHM B MeETajlaXx B YMOBaX XOJOJHOI Ta Taps4yoi IUIACTUYHOI
nedopmartii. Temmeparypa pekpuctamsanii. bymoBa MeramiB Ticias TOBEpPHEHHS 1
pekpucrtanizamii. Mexanidm [ cramii mpomecy pekpucramizaimii. YMOBU peamizariii
CIPSIMOBAHOI KpUCTaTi3allii.

OcHosu meopii cnaasis i mepmiuHoi 00pooOKu

JiarpamMmu cTaHy 3ami30-IEMEHTUT 1 3ami3o-rpadit. Brums neryBaibHHX
KOMITOHEHTIB Ha KPUTHYHI TOUKH 3aJ1i3a 1 cTajl, BIACTHBOCTI (PepUTY 1 ayCTEHITY.

da30B1 EepeTBOPEHHS B CTalll MPU HArpiBaHHi 1 oxono/xkeHHi. [Ipouec yTBopeHHs
ayCTEHITy MpH HarpiBaHHi. MexaHi3M MepeTBOPEHHS MEePEOX0I0KEHOr0 ayCTEHITY.
[30TepMiuHi ¥ TEpMOKIHETHYHI aiarpamu. BmiuB ckiagy craimi Ha TpoOLEC po3Mmaiy
aycteHiTy. KpuTnuHa MBUAKICTH OXOJIOKEHHS [IPH 3arapTyBaHHI.

Knacudikamiss BuaiB TepmidHoi 00poOku. ['oMoreHizamiiiHuii Bimman. 3miHa
CTPYKTYpU W BJIACTUBOCTEH CIUTaBIB  NpH  TOMOTEHI3alifHOMY  BiJMAJIi.
JlopekpucTamizaiiiuii 1 pekpucranizauiiiauii Bignanu. Kputuuna cryminb aedopmariii.
Hiarpamu pexpucramizamii. 3aKOHOMIPHOCTI W TpUpoAa 3MIHM MEXaHIYHUX 1 (QI3UYHHX
BJIACTMBOCTEH MPH BiAMAalll MiCIs XOJIOAHOT Aedopmariii.

Bignanm st 3MEHINCHHS 3aMIIKOBUX — HANPYXeHb. MexaHi3M  3HIDKEHHS
3aJMIIKOBUX HAmpy>KeHb MpHu HarpiBaHHi. @a30Bi NEpeTBOpPEHHS TMpH HaArpiBaHHI.
CTpyKTypHa CIIaJKOBICTb.

["apryBanHs 6€3 MOTIMOP(HOTrO MEpPeTBOPEHHS. 3MiHA CTPYKTYpPH Ta BIACTUBOCTEH
IpY TapTyBaHHI.

['apTyBaHHs 3 momiMOpGHUM MEepeTBOPEHHSIM. MIKpOCTPYKTypa 1 CyOCTpyKTypa
MapTEHCHUTY. 3MIITHEHHS 1 3MiHA IJIACTUYHOCTI MPU TapTyBaHHI Ha MapTeHCUT. Kputnuna



HIBUAKICTH OXOJIOJPKEHHS IPH TrapTyBaHHI, MPOrapTOBYBaHICTh. beliHITHE NepeTBOpPEHHS.
bynosa OeitHiTy. [30TepMiuHe rapTyBaHHS.

Crapinns. Ilpupona 3miliHEHHs npu cTapiHHl. BB Temnepatypu i TpuBajiocTi
CTapiHHsA Ha MexaHIuHI W (i3W4yHI BIACTUBOCTI criaBiB. IlepecTtaproBaHHS, cXigdacTe
cTapinHsi. BrimuB Temneparypu HarpiBaHHS MiJl TapTYBaHHS 1 MIBUIAKOCTI OXOJIOKEHHS Ha
dbopMyBaHHS CTPYKTYPH ¥ BIACTUBOCTEH CIUIABIB MPU CTAPIHHI.

Biamyck. 3MiHa MIKpOCTPYKTYpH, CYOCTPYKTYpH ¥ ()a30BOTO CKJIaAy MPH BIAIMYCKY.
O6opoTHa 1 He0OOOPOTHA BIAMYCKHA KPUXKICTb.

MapTeHcuTHE NEpEeTBOPEHHS, MeXaHI3M 1 KiHeThka. CTpyKTypa 1 BIIACTHBOCTI
MapTeHcuTy. BrummB gedopmariii Ha MapTeHCHTHE MepeTBopeHHs. llepeTBopeHHs mpH
BIAMYCKYy cTaii. TepMoauMHaMiKa 1 IpoLec Koaryisamii. 3MiHa CTPYKTYpPH 1 BJIACTUBOCTEM
IIpH BIAMYCTIN. BiamyckHa KpUXKICTh 1 ciocoOu ii 3amo0iranHs.

Po3ain 2. Meroam 1ocaiiakeHHsi CTPYKTYPH Ta (Pi3MYHUX BJIACTHBOCTEH MaTepiajiB

Memoou oocnioxncenns cmpykmypu i (pazo8020 cKiaoy

Mertanorpadiuni 1 ppakrorpadiuni METOIM JOCHIKEHHS, ONITUYHA 1 €JIEKTPOHHA, Y
TOMY 4YHCII AU(pakiiiHa MIKpOCKOMis (MPOCBIYYBAJIbHUNA 1 CKaHYIOUMH €JIEeKTPOHHI
MIKpOCKOTH). PeHTreHiBCbKi METOMW JOCHIIPKEHHS: CTPYKTYpHUH Ta CHEKTpaJbHUN
METOAM aHaTi3y.

Memoou oOocnioddcenns @izuunux eracmusocmeti ma Gazo8ux nepemeopersv y
mMemanax i cniasax

MarHiTHUN 1 eNeKTPUYHUN METOAM aHami3y (a30BUX 1 CTPYKTYPHUX MEPETBOPEHb.
Merton Tepmo EPC. Mertoa siiepHOTr0 MarHiTHOTO PE30HAHCY.

Merton siiIepHOro TaMMa-pe30HaHCY.

Dizuuni Memoou HepyUHIBHO20 KOHMPOII0 0edeKmis mamepianie

VYabTpazBykoBa aedektockomis. PeHTreHiBcbka 1 ramma-aedexrockomis. Meton
BUXPOBHUX CTpyMiB. MarHiTHa 1 TerioBa Je(eKTOCKOIIs.

Po3ain 3. MexaHiuHi BJacTHBOCTI MaTepiaJiiB i MeTOaM iX BU3HAYEHHS

Cxemu nanpysceno2o i depopmosano2o cmamy mamepianie

[Inocke 1 o0’emnHe HampyxeHi cranu. I[lnocka npedopmaris. KonnenTpaiis
HATNPYEeHb. 3AJIUIITKOBI HANIPYKEHHS, BU3HAUYCHHSI, Kiacuikallisi. Y cepeTHeHHS MPYKHUX
BJIACTUBOCTEH 7151 oJTiKpucTaiiB, moaem doiirta, Poiica, Xima;

Lpyoacui enacmusocmi mamepianis

Moayns TpYKHOCTI 1 MOro 3aJeXHICTh B KPUCTATIYHOI CTPYKTYpH Martepiamy.
[Ipy>xHe HacliI0K, TPy HUI ricTepe3uc, BHYTPILUIHE TEPTS.

Inacmuuna oepopmayis ma degpopmayitine 3miyHeHHs

[Tpouecn koB3aHHS 1 ABiIHUKYBaHHA. KpailioBi, TBUHTOBI 1 3MilllaHi AMCIIOKALii.
Bextop broprepca. KoB3anns i mepenoB3anHs auciokaiid. B3aemomis muciokarmiii Mix
co6o10 1 3 gomimkamu. OcobnmBocTi Aedopmarii MOHO - 1 MOJIKpHUCTaNiB. BrummB rpaHuib
3€peH Ha MIacTuuHy Aedopmariito nmojikpuctaniB. Juckninanii. Haamnactuunicts. Brimus
IUTaCTUYHOI ehopMaltii Ha CTPYKTYpy Ta BIACTUBOCTI MaTepiaib.



Mexani3m 3minHeHHs. [lepopmariiitHe 3MirfHEHHSA. 3MIIHEHHS TBEPIUX PO3UYHUHIB
MIPHU B3a€MO/IIT TUCTIOKAIIM 3 JOMIIIKAMH BIPOBaKCHHS. JlucnepciitHe TBepaiHHS.

Pyunyeanna mamepianis

Bumu pyiiHyBaHHS MarepianiB. MexaHi3Mu 3apojpkeHHs  TpinuH. CHITOBI,
nedopmarliiiHi Ta EHEepPreTHYHI KpHUTepii JOKaIbHOTO pyHHYBaHHS. TpIIIMHOCTIWKICTB.
[Tinxoan MexaHIKM pyWHYBaHHA A0 BUOOpPY KOHCTPYKLIMHUX MarepialliB, PO3paxyHKY
pO3Mipy MPUITYCTUMOTO JeheKTy Ta MPOTHO3yBaHHS JOBTOBIYHOCTI. DpakTorpadis sk
METOJT KUTbKICHOT OLIIHKH MEXaHI3My pyHHYBaHHS.

Mexaniuni enacmueocmi mamepianie i Memoou ix 6UHAYEHHs

Knacudikariss MeToaiB MeXaHIYHUX BUMNPOOYBaHb. 3HAYEHHS MEXaHIYHHX
XapaKTEepPUCTUK B MaTePiaT03HABCTBI.

MexaHiyHl ~ BIACTUBOCTI, BH3HAaYyBaHI MPU CTaTUYHOMY  HaBaHTa)XEHHI.
BunpoOyBanHs Ha pO3TITaHHS, CTHUCK, BHUTHH, KPYTIHHS, TPIIIMHOCTIHKICTh. Brums
JIETyBaHHSA, CTPYKTYpHM KOHIIEHTPATOpIB HampyXeHb Ta MaclTabHOro Qaxkropy Ha
XapaKTePUCTUKUA MEXaHIYHUX BJIACTUBOCTEH.

MexaHiuHl BJIacCTHBOCTI, BH3HAUyBaHI NpH JUHAMIYHOMY HaBaHTa)KeHH1. Brius
MIBUAKOCTI Je(OopMyBaHHS Ha XapaKTEPUCTUKHU MIIHOCTI 1 IUIACTUYHOCTI. JlMHaMIYHi
BUIIPOOYBAHHS Ha 3TUH 3pa3KiB. Y IapHa B’S3KICTh. MeTOAM BU3HAUEHHS YAApHOI B’ SI3KOCTI
Ta 11 CKJIaJOBUX.

MexaHiuHi BJIaCTHBOCTI, BU3HAYyBaHI NpPH IUKIIYHOMY HaBaHTaXEHHI. YToMma,
JiarpaMy yTOMH, TPaHUIlS BUTPUBaAIocTi. Manonukiosa 1 6araronukioBa yroma. [Ipupoaa
YTOMHOT'O pyHHYBaHHS. BIiuB pi3Hux (QakTopiB Ha OMip YTOMH.

BunpoOyBanHs Ha TBepHiCTh BIABICHHSAM 1 JpsnaHHsAM. TpuOoTexHivHI
BUIIPOOYBaHHS.

Tlogedinka mamepianie nio HABAHMANCEHHAM NPU OXOJIOONHCEHHI MA HACPIBAHHI

[ToBenmiHka MaTepialliB ITiJI HABAaHTAKCHHSIM IPU OXOJIOJDKEHHI BIJl KIMHATHHX JIO
KpPIOT€HHUX TeMIepaTyp. XOJOAOCTIMKICTh 1 KPUTUYHA TeMIepaTypa KPUXKOCTI, METOAU
BU3HAYCHHS.

[ToBeminka MarepiadiB il HABAaHTAXKEHHAM TPH HArpiBaHHI BiJl KIMHATHUX
TEeMIepaTyp A0 TeMIepaTypu pekpucTanizamii 1 Buile. CHHENIAMKICTh 1 TEMJIOBa KPUXKICTb.
XKapocTilikicTh 1 xapominHicTh. [ToB3y4icTh, AiarpaMu MOB3y4YOCTi, TPaHUI TOB3Y4YOCTI.
Teopist pekpucTamizaniiHoi moB3y4octi. TpuBana MIlHICTh, JilarpaMa TPUBAJIOi MIITHOCTI,
TpaHUIld TPUBAJIOi MIIHOCTI. MexXaHi3M KPUXKOro pyHHYBaHHS TIpH TOB3Y4YOCTI.
Penakcauis HanpyskeHb, JiarpamMu penakcallii, penakcaiiifHa cTidkicts. Brus, neryBaHHs
Ta CTPYKTYPH Ha XapaKTEPUCTUKH KapPOMIITHOCTI MaTepiaiiB.

Bnnue 306HiuiHb020 cepedosuwa

AncopOuiitHi mpouecu npu aedopmarii 1 pyiiHyBanni metaniB. Epext Pebunnepa.
BruiiB moBepXHEBO-aKTUBHHUX CEPEAOBUII HA MIITHICTh METAJTIB 1 CIUIABIB.

3aKkOHOMIpHOCTI OKHCIeHHs MeTamiB. Koposis MmeTaniB i cmjaBiB Mia Hampyroro.
Koposiitne po3tpickyBanHs. MiKKpucTaigiuHa kopo3is. Omip marepiaiiB KaBiTaliifHOMY 1
epo3iiiHoMy pyiiHyBaHHs. BB paniamiiiHoro ompoMiHeHHS Ha OyJOBY 1 BJIACTHBOCTI
MaTepianiB.



Po3ain 4. Texnosiorisa XiMiko-TepMidHOI, TEPMOMeEXaHIYHOI 00POOKH Ta MOBEPXHEBOI0
3MillHEHHSI MaTepiaJjiB

Tepmiuna o6poOka craimi. OCHOBHI BUIU TepMiuyHOi 00poOku crani. BuOip Bumy
TepMIuyHOT OOpOOKM B 3aJICKHOCTI BIJ MPU3HAYCHHS BUPOOY 1 YMOB MOTr0 €KCIUTyaTallii.
Bruue TepmiuHOi 00poOKH Ha BIACTUBOCTI KOHCTPYKIIMHUX CcTajiel 1 3BapHUX 3’ €THAHb.

XiMiKo-TepMidHa 00poOKa. 3aranbHl 3aKOHOMIpPHOCTI. lleMeHTanis 3 HAcTynHOIO
TEPMIYHOI0O 00pOOKOI0. A30TyBaHHs. BNiuB JeryBajbHUX KOMIIOHEHTIB Ha TOBIIMHY,
TBEPJIICTh 1 3HOCOCTINKICTh a30TOBaHOrO mapy. CTpyKTypa 1 BIaCTUBOCTI a30TOBAHOI CTaJIl.
Hitpouemenranis crani. Judy3iiiHa MeTamizanis: aliTyBaHHS, XpOMYBaHHs, CUJIILIFOBaHHS
1 T. n. bararokomnoneHTHI MOKpHUTTs. [udy3iiiHe HacCMYECHHS B 10HI30BAaHMX Ta30BUX
cepeoBHUIIIAX.

Tepmomexaniuna o0poOka. OCHOBHI BUAM: TOMNEpPEIHS BHCOKOTEMIIEpATypHa,
HU3bKoTeMIiepaTypHa. CTpyKTypa 1 BJIACTHBOCTI MarepiaiiB Iicis TEePMOMEXaHIYHOi
00poOKHU.

[ToBepxHeBe 3MIHEHHS METAJIB 1 CIUIaBIB IUISIXOM Jii KOHIIEHTPOBAHUX IOTOKIB
eneprii. [loBepxHeBe neryBaHHs 1 TepMmiuHa oOpoOKa MpHU Ja3epPHOMY Ta EJIEKTPOHHO-
MpoMeHeBOMY HarpiBaHHi. [loBepxHeBe 3MIIIHEHHS METajiB 1 CIUIABIB HUIIXOM BIUTUBY
wiactuyHoi aedopmariii. DizuyHa CYTHICTH Tpolecy. Poib 3alMIIKOBUX HaNpyKeHb.
O6uacTi 3acTOCYBaHHS.

Jedopwmartis BupoOiB mpu ix 06po0O1i 1 criocodu ii monepepKeHHS.

Po3aia S. Meraau Ta criuiaBu B MAaIIMHOOYAYBaHHI

Koncmpyxyivuna miynicme mamepianise

Kputepii MilHOCTI, HaAIMHOCTI, JOBTOBIYHOCTI 1 3HOCOCTIHKOCTI. MeTtoau
nigBuieHHs KoHcTpykiiinoi MIITHOCTI.

Koncmpyxyiuni eyeneyesi ma necosari cmani

Bumoru, mo mpea’sBASIOTHCS 10 KOHCTPYKUIMHUX CTaisiM. MeTanypriiiHe SKiCTh
cranieid Knacuikarmiss ByrieneBux crajedl 3a AKICTIO, CTPYKTypor 1 o0iactsim
3aCTOCYBaHHs. BITMB ByTJIeIio 1 JOMIIIOK HAa BIACTUBOCTI BYTJICIIEBUX cTajeil. Byrienesi
AKICHI cTall. ABTOMAaTHI cTaii. Byrienesi iHCTpyMEHTaIbHI CTaTi.

JleroBani ctayi. BriuB neryBaJIbHUX KOMIIOHEHTIB 1 JIOMIIIOK HA JUCIIOKAIIiHY
CTPYKTYypy 1 BiacTuBocTi ctanedd. Kmacudikamis 1 MapKyBaHHS JIETOBaHMX CTajei.
[lementyemi (HiTpoIIeMeHTYyeM1) JieroBaHi craii. [lokparnyBani jgeroBasi crami. [IpyxuHH1
cTasi 3arajgpHOro npusHaueHHs. [lapukomiAmMmHUKOBI cTali. 3HOCOCTIHMKI CTaH.

Bucokomiyni mapmencumno-cmapiioui cmani

[Mpunnunu  neryBaHHs. MapTeHCHUTHE TEPETBOPEHHS. BIMB  JeryBambHUX
eJIEMEHTIB Ha KIHETUKY (a30BHX MEPETBOPEHb Ta OCOOIUBOCTI TEPMIYHOI 0OPOOKH.
ExoHOMHO JleroBaHi MapTeHCUTHO-CTapiloyi cTaii. B1acTMBOCTI MapTEHCUTHO- CTapirOYMX
cTaneil i 00JacTi 3acTOCyBaHHS.

Koncempyxyiuni ma kopo3sitino-cmiuki cmarni

3aranbHI TPUHIUIM JIETYBaHHS 1 CTPYKTypa KOPO31MHOCTIMKUX cTaneil. XpoMUCTI,
XpOMOHIKEJIEeBl, XpOMOMapraHIeBO-HIKEJIeBI 1 XPOMAa3OTHUCTI  ayCTEHITHI  CTai.



Bucoxkonerosani kuciaotocTiiki ctaii. 2KapocTiiki Ta OKaTMHOCTIHKI CTal.

HKapomiyni cmani i cniasu

[TpuHIMIM JIeryBaHHS )KapOMIIIHUX cTajel 1 cruaBiB. 3MinHIO0Y1 (a3u. KapominHi
CTaJl TMEepIiTOBOTO 1 MapTEHCHTHOro kiaciB. JKapomilHi cTajli ayCTEHITHOTO Kiacy 3
KapOITHUM W 1HTepMEeTaIiTHUM 3MiIHeHHSIM. JKapoMimHi 1 jKapOoCTilKi HIKEJIeBl CIUIaBH.
Tepmiuna oOpoOka >kapOMIIIHUX HIKEJIEBUX CIUIaBiB. TyromiaBKi METaJIM Ta CIJIaBHU Ha iX
ocHoBi. O0yacTi 3aCTOCYBaHHS B MaIlIMHOOYIyBaHHI.

Incmpymenmanoui cmani

Knacugikaiiss 1HCTpyMEHTaJbHUX CTajled 3a TEIUIOCTIMKICTIO, CTPYKTYpOIO 1
obnactsam 3actocyBaHHs. [IIBuKopi3adbHa CTaidh Ta OCOOIMBOCTI 1i TEPMIYHOI 0OPOOKH.
ramnoBsi ctam i aepopMyBaHHS B rapsdyoMmy 1 XonogHomy cTali. Ctanu ¢opm i
JIUTTS TIiJT THCKOM 1 PEeCYBaHHS.

Yasynu

BnactuBocTi ¥ npu3HAaueHHs 4YaByHIB, NpUHIMNM Kiacudikamii. bu, cipi,
BHCOKOMIITHI ¥ KOBKI 4YaByHH. Pa30Bi NEpPETBOPEHHS INpPH TepMidHIN 00poOIl 4YaByHY.
3acTtocyBaHHS Y MalIMHOOY1yBaHHI.

Konvoposi memanu i cnnasu

AmomiHili 1 Horo crutaBu. Kracudikamis amromiHieBUX cruiaBiB. Jlepopmyroui
anoMiHieBl cruaBd. JIuBapHi amioMiHieBl cruiaBd. OcoOJMBOCTI TEPMIUYHOT OOPOOKH.
Crieueni amioMiHieBl crutaBd. TexHoyoriuHi Ta MexaHiuHi BiactuBocTi. OO0macTi
3aCTOCYBAaHHS aJFOMIHIIO 1 HOTO CIIJIaBiB.

Marniii ta ¥oro cruaBu. Kiacudikamis marnieBux cmiasiB. JledopmyroTbes i
nuBapHi craBu. TepmiuHa oOpoOka MarHi€BUX CIUIaBiB. 3aXHUCT MAarHi€BUX CILJIABIB Bij
KOpO3ii.

Migs Ta i cnnaBu. BhnuB AOMIIOK Ha CTPYKTYpY Ta BJIACTHBOCTI M.
Kiracudikariss migaux cruraBiB. JlaTyHi, iX BIacTUBOCTI. byjoBa 1 BIaCTUBOCTI OJIOB'SHHX,
QIIOMIHIEBUX, CBUHIEBUX, MapraHIEBUCTUX 1 OepuitieBuX OpoH3. MiJHOHIKENEB] CIUIaBH.
O6uacTi 3acTocyBaHHS Mijl Ta Ti CIUTaBIB.

Tutan 1 ioro crutaBu. Knacudikariis jeryBajdpbHUX €JIEMEHTIB 1 THIH CIUIABIB
TUTaHy. MexaH14H1, TEXHOJOTIYHI Ta KOPO31iiH1 BIIACTUBOCTI TUTAHOBUX CIUIaBiB. BonHeBa
KPUXKICTh TUTAHOBUX cIUIaBiB. KOHCTpYKIIiiiHI 1 )apoMilHi crutaBu TuTany. OcoOIMBOCTI
TEPMIYHOI 00pPOOKH.

[{uHK, CBUHEIIb, OJIOBO Ta iX cruiaBH. [Ipumoi Ha OJI0B’THUCTIN 1 CBUHIIEBIH OCHOBAX.
AHTHQPUKILIINHI CIUIaBH.

Memanu ma cnnasu 3 0cobIUBUMU BIACMUBOCMAMU

Marunithi Mmatepianu. Knacudikauis maTtepiajliB 32 MarHiTHUMH BJIACTUBOCTSIMHU.
KpuBa namarnigyBanus. [Iporecu, mo BiOyBatoThCs MPH HaMarHivyBaHHI MOHOKpHUCTAIA.
Hu3bkouacTOTHI 1 BACOKOYACTOTHI MAarHITOM sIK1 MaTepiaiii. Maruito- TBepai aedopmyemi,
JWTI § crIeYeHi MaTepiaiu.

Marepianim 3 0COONMBHUMH TEIUIOBUMH 1 TPYKHUMH BIacTHBOCTAMU. CriaBu 3
3a/laHMMHU KOe(illIEHTOM TEIJIOBOTO PO3LIMPEHHS 1 MOAYJIEM MPY>KHOCTI.

[TpoBigHUKOBI Ta HAIIBIPOBIIHUKOBI MaTepianu. EIexTponpoBiAHICTh TBEPAUX TiJ.



Marepiaau BHCOKOi MPOBIIHOCTI: MPOBIIHUKOBI, MpHUMOI, HaAMpoBiAHUKU. CruiaBu
MIBUINEHOI enekTpoornopy. KonraktHi maTepianu. HamiBnpoBigHUKOBI MaTepiaiu. byaosa
1 BaactuBocTi. Kpucranodisuuni METOAM OTpUMAaHHS HAIYUCTHX MarepiamiB. JleryBaHHs
HaITiBIIPOBITHUKIB.

Marepianu aToMHOi TexHIKM. KOHCTpYKIIHI Martepianu. SlaepHe mMalbHE.
Teruonocti.

Marepianu, 1mo Boioaif0Th edekTtom mam’saTi popmu. Knacudikaris, cTpykTypa,
(b13UKO-MeXaH1YH1 BIACTUBOCTI. 3aCTOCYBaHHS Y MaIlIMHOOYTyBaHHI.

Ilopowkogi mamepianu: npoyecu 00epiHcanHs, 61ACMUBOCHI

Enextpuyni ¥ MarHiTHi MaTepiand, KOHCTPYKIIHHI TIOPOIIKOBI MaTepialiu,
3HOCOCTIMKI MaTepiajiy, TyTOIUIaBKI METalu. 3arajbHa XapaKTepUCTUKA HITPUIIB, KapOiaiB,
OopuIiB, CWIIIUIIB, TIAPUIIB, XanbKoreHiAiB. Kpucramiyna i eJIeKTpOHHAa CTPYKTYpa,
NpUpoJia MIKATOMHUX 3B’S3KiB, (DI3MKO-XIMIYHI BIJIACTUBOCTI TYTOIUIABKUX CIOJYK.
®i3uko-ximiss KepMmeTiB. TepMmoaumHamiuHa CyMmicHICTh (pa3. BoruetpuBki Matepiaiu.
OxkcunHi BOTHETpUBU. BOTHETpUBH 3 TYTOIUIABKHUX CIONYK. THIOBa TEXHOJOTIYHA cXeMma
BUpOOHMITBAa BOrHeTpuBiB. TBepai cmuaBu, Oe3Boiab(paMoBI  TBEpAl  CIUIaBH,
MiHEepaJloOKepaMidHi TBEpP/i CIUIaBH.

MexaHiuHI METOIM BUPOOHMIITBA IMOPOIIKIB, OJIEPKAHHS TOPOIIKIB PO3MUICHHSIM
PIAKUX METajiB, CIUIAaBIB 1 CIIOIYK.

@Di3UKO-XIMIYHI  CITOCOOM BHUPOOHHUIITBA IOPOIIKIB: BHPOOHHUIITBO IOPOIIKIB
BiJTHOBJICHHSIM BOJIHEM, BYTJICLIEM, METaJaMH, OJEpXKaHHS IMOPONIKIB 3aii3a, KOOalbTy,
TYTOIUIaBKMX METaNIB U iX CIUIABIB 1 CIIOJYK B1JIHOBJIEHHSM BYIJIECLIEM, BOJIHEM, METaJIaMH,
OJIep>KaHHsI JIETOBAHUX TOPOIIKIB CIUIBHUM BiJIHOBJICHHSM 13 CyMillleli OKUCIIB, IJIa3MOBI
MPOIIECH BITHOBJICHHS MOPOIIIKIB.

[Tpouecu yuinbHeHHS nopowkiB, CrikaHHsA. PymmiifHi cuiaM mpoliecy CHiKaHHS.
[ToBepxueBuit  Hatsar.  Kamimsgpuuit  Tuck.  MexaHi3MH  TpOIECIB  CITIKaHHS
OJIHOKOMIIOHEHTHUX cucTteM. OCHOBHI CTajli Mpolecy CIIKaHHSA. 3aKOHOMIPHOCTI M
KIHETUKA CIIKaHHS 0araTOKOMIOHEHTHUX CHCTeM 0e3 yTBOpeHHsS piakoi (dasm.
3aKOHOMIPHOCTI ¥ KiHETHKA CIIKaHHS CUCTEM Yy MPUCYTHOCTI piakoi ¢a3u. AKTHBOBaHE
crikanHs. ["apside 130cTaTUYHE MPEeCyBaHHS.

Po3ain 6. HemerasneBi maTepianu B MAIINHOOYTyBaAHHI

OcHO8HI pi3HOBUOU CIMPYKMYP HA OCHOBI 8y2eyio,

Anmas, rpaditr i amopduuii Byrnemns. Kap6in. Kmacrepu. I'paden. Dynepenu.
®yneput. HanotpyOku.

IHonimepu i nnacmuuni macu

Knacudikamiss 1 crpykrypa mnojiMepHUX MaTepiaiiB. MolekynspHa CTpPyKTypa
nomimepiB. Teopii 3pocTaHHsS mOJMIMEpHUX KpucTadiB. (OcoOJMBOCTI MEXaHIYHUX
BJIACTUBOCTEW moJiMepiB, oOymoBieHi iX OynoBoro. Pemakcariiini BiractuBocTi. B’si3ka
TEKy4iCTh PO3YMHIB 1 po3miaBiB moximepiB. CrapinHa 1 cralimizamis momimepiB. Tumm
pyiiHyBaHHs moniMepiB. BrumB 30BHIIIHIX (akTOpiB Ha mpouec pyiHyBaHHA. Dizuko-
MeXaHI4Hi, aaresiiiHi, QpuKLiliHI, aHTUKOPO3iiiHi, TIETEKTPUYHI BIACTUBOCTI IMOJIMEPIB,



METOJIU AOCTIIPKEHHS LIUX BIACTUBOCTEH.

Cknan, kmacudikaris 1 BJIACTUBOCTI IUIACTUYHUX Mac. IlmactMacm Ha OCHOBI
TEPMOIUIACTUYHUX 1 TEpPMOpEaKTUBHUX moaiMepiB. HamosHroBaui, uiactugikaTopw,
KaTali3aTOpH, MIrMEHTH, 1HT1061TOpH. MeTou nepepoOKH MmaacTMac y BUpoOu. Marepianu,
TEXHOJIOT1s 1 00JIaTHAHHS 11 OTPUMAaHHS MOJIMEPHUX TOKPHUTTIB.

Komnozuyitini mamepianu

[IpuHIIMIIM CTBOPEHHS Ta OCHOBHI THUITA KOMITO3HMITIHHUX MaTepiaiiB. KoMmo3uitiiini
Matepiaiau 3 HyJIbMIPHUMH 1 OJJHOBUMIPHUMH HalOBHIOBauYaMH. EBTEKTHYHI KOMIO3HUIIIMHI
Marepianu. Kommo3uiiiiiHi maTepiaid Ha HEMeTalieBiii OCHOBI. MexaHiuHI BJIACTHUBOCTI
KOMITO3UITIMHUX MaTepiaiiB, MojemoBaHHI Ha EOM pyliHyBaHHS KOMITO3HITIHHUX
MaTepiaiiB 3 BUKOPHCTAHHSM BIJIACTUBOCTEH apMyIOYUX BOJIOKOH, 00’€MHOI 4YaCTKH 1
BJIACTUBOCTEH MaTpHIli. MexaHi3M pyiiHyBaHHsI. OCHOBU pO3paxyHKY Ha MIIHICTh BUPOOIB
3 KoMIo3uliiHux MatepiamiB. CrnocoOu KOMIT'FOTEPHOTO MOJICIIOBAHHSA CKJany,
CTPYKTYpPH, BIACTUBOCTEW Ta MpOLECY PyWHYBaHHS KOMMO3UIIHHUX MaTepianiB. ObmacTi
Ta MEePCIEKTHUBY 3aCTOCYBAHHS KOMITO3HUIIIHHUX MaTepiajiB y MalTuHOOY TyBaHHI.

JlucnepcHO-IUCTIEpCHO-3MIIIHEH], BOJIOKHUCTI, OaraTomapoBli #  HampsMIIEHO
3aKpHUCTaNI30BaHl KOMIO3UTH. OCHOBHI 3aBJaHHS, SIKI PO3B’A3YIOThCSI 3aCTOCYBAHHSIM
KOMITO3HUTIB Y KOHCTPYKIisAX. [TOHATTS mTpo MaTpuIlto i apMaTypH, iX QyHKINI B KOMIIO3HUTI
1l BUMOTH, SIKi CTaBIISATHCS MTEPe]T HUMHU.

@Di3uK0-XIMIYHA B3a€EMO/IiSI KOMIIOHEHTIB KOMITO3UTa, KiIacudikallis KOMIO3UTIB 1O
TUITy B3a€EMOii HMOro KOMIIOHEHTIB. IIOHATTS TIpO TEepMOIWHAMIYHY, KIHETHYHY 1
MEXaHIYHY CYMICHICTh KOMIIOHEHTIB Kommo3uTa. TepmiuHi ¥ (a3oBl HaAmpyKEeHHS B
kommo3utax. Lnsxu ontumizaiiii B3aeMo1i1 KOMIIOHEHTIB KOMITO3UTA.

besnepepBHi ¥ OUCKpPETHI BOJIOKHA W HUTKOBUAHI MOHOKPHUCTAIH, SKi
3aCTOCOBYIOThCSL JUIsi apMyBaHHS BOJIOKHUCTI KOMIO3uTIB. Cmocobu oaepkaHHs
HUTKOBUJHUX MOHOKPHCTANIB Ta IX BIACTUBOCTI, mpupoja ix MinHocTi. Crnocobu
oJiepKaHHs Oe3MepepBHUX BOJOKOH BYIJICIIO, Oopa, kKapOily KpPEeMHII0, OKHCY aTIOMIHIIO,
iX cTpykTypa 1 BiIacTUBOCTI. Poib B3aeMoO[ii HeMeTalleBUX BOJIOKOH, SIKI OJEPXKYIOTh
OCa/DKEHHSIM Ha METaleBy WiAKIAAKY - HUTKA 3 TMAKIAJKOK, METaJeBl BOJOKHA 3
BOJIb(paMy, MoTiOIeHy, OEpuilito, CTall; X OJepKaHHS 1 BJIACTUBOCTI. 3aXMCHI TTOKPUTTS
Ha BOJIOKHAX ¥ 1X BIUIMB Ha BIACTUBOCTI BOJIOKOH.

XapakTepUCTHKH  HANpPSIMIIGHO  3aKpUCTali3oBaHWX  Kommo3uTiB.  CraBu
CBTEKTUYHOTO THUMy. TepMoauHamika (Ha30BHX pIBHOBAar CBTEKTUYHUX CHCTEM.
Mopdonoris a3 i npuHmmnu kracudikamii MOABIHHUX EeBTEKTHK. baratoBapianTHi i
NOTPiiHI €BTEKTHUKHU.

I'ymosi mamepianu

Ckmax 1 xnacudikamiss rym. TexHONOriss NPUrOTyBaHHS TYMOBHMX CyMimIed Ta
dbopmyBanHa geraieil 3 rymu. Di3MKO-MEeXaHIYHI BIJIACTUBOCTI TyMmMH. BruimB ymoB
eKCIulyaTanii Ha  BIACTMBOCTI TyM. 3acTOCyBaHHS TyMOBHX  MarepialiB y
MaImuHOOy TyBaHHi.

Cuenanu, kepamiyni ma iHwli HeOP2aHIyHi Mamepiaiu

BbynoBa, BIacTUBOCTI Ta BUIM TEXHIYHOTO CKJIA, CHUTAIB, MOPIEISHA Ta (asiHCY.



TyromnaBki CrONyKH, OCHOBHI THIH, CKJIaJ, CTPYKTYpa, BIaCTUBOCTI, METOIU OAEpKaHHS,
B ToMy uyuciai CBC -BUCOKOTEMIEpATypHHM CHHTE3, IO CAMOIOIIUPIOETHCA.
Hanoxpucraniyni martepianiv. CKIsiHI MacTuia 1 3aXUCHI MOKpUTTS. Emami juid 3axucty
MmeTtaniB. TexHiuHa KepaMika. BorHeTpuBKI W KOHCTPYKIIMHI KepamidHi MaTepialu.
3acTocyBaHHS KepaMmikk B MammHOOyayBaHHI. ['padit 1 Horo moamdikarii B SIKOCTI
KOHCTPYKIIIHUX MaTepiaiB.

Jlaxkoghap6osi i kneroui mamepianu

Cknan 1 KJ1acudikaris nakodapOoBUx MaTepiaiB. OcobnuBocTi
KpPEMHIMOPraHIYHUX MOKPUTTIB. TEXHONOrIYHI METOAM HAHECEHHs Jiako(apOoBHUX
MOKPUTTIB. TexHoJyoriss HaHeceHHs JaKkohapOoBUX MOKPHUTTIB. [IOpiBHSUIBHI BIACTHBOCTI
nako(papOOBUX MOKPUTTIB Ta IX 3aCTOCYBaHHS B MalIMHOOY1yBaHHI.

Kneroui  martepianmu, ckmang 1 kjacudikamis.  Dizuko-xiMiyHa — IpHpOA.
Koncrpyxkmiitai kiei. Ckiaa KIeHoBUX 3’€HaHb. MeToau oJep KaHHS KICHOBHUX 3’ €IHAHb
Ta X BUNPOOyBaHHA. 3aCTOCYBaHHS KJIEHOBHUX 3’€JHAHb B MAIlIMHOOY 1yBaHHI.

Po3ain 7. E¢peKTHBHICTH 32CTOCYBAaHHS MaTepiaJiB y MAIIMHOOY1yBaHHI 3
YPaxyBaHHSIM €eKOHOMIYHOCTI, JOBrOBIiYHOCTI, 0€3MeKH TA eKOJOTIYHOI YHUCTOTH

Metoauka po3paxyHKy eKOHOMIYHOTO €(DEeKTy 3a paXyHOK paIlioHaJIbHOTO BUOOPY 1
3aCTOCYBaHHS MalIMHOOYAIBHMX MatepianiB. [IopiBHsUIBHI J1aHI BapTOCTI BYTJIELEBUX
crajieit I criiaBiB, KOJLOPOBHX METAJIB 1 CIUIABIB, HEMETAJICBUX MaTepiamiB i o6jacTi ix
edexTuBHOTO 3actocyBaHHs. CoOiBapTiCTh PI3HUX oOmepamiil TepMidyHOI 1 XiMIKO-
TEPMIYHOI, TEpPMOMEXAHIYHOT OOPOOKH MaTepiaiiB.

[TimBuIeHHsT HAIIHHOCTI, JOBrOBIYHOCTI Ta OE3MEeKH BHPOOIB MAIIMHOOYyBaHHS
IUIIXOM 3aCTOCYBAaHHS HOBHUX MaTepiaiB, IO BOJOMIIOTh YHIKAIbHUMH (i3UKO-
MEXaHIYHUMH, TEXHOJOTIYHUMHU Ta eKCIUTyaTalliiHUMH BJIACTUBOCTSIMH, a TaKOX
€KOJIOTIYHOK) YHUCTOTOK. YIOCKOHAJICHHS TEXHIYHMX BHUMOT [0 MaTepialiB y
HOPMAaTUBHO-TEXHIYHOI JOKyMEHTaIlii
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KPUTEPII OLIHKHU BCTYIHOI'O ICIIUTY
Bcerynauit icnut npoBoAUTHCS B yCHIN (hopMi.

BerynHe BUnpoOyBaHHS BKIIIOYAE TEOPETUYHI 3alIUTAaHHS PIBHO3ZHAYHOI CKJIAJHOCTI 3

JTUCITUILTIH (PaXOBOTO CHIPSMYBaHHS.

[Ipy owiHLI 3HaHB 3a OCHOBY cJiJf OpaTH MOBHOTY 1 NpPaBWJIBHICTH BUKOHAHHS

3aBJaHb.

[HuBiTyanpHE 3aBJAaHHS MICTUTH 3 3aIIUTAHHS 3 TIEPETTIKY, 110 HABEJICHO BUIIIC.

MakcumanbHa KuibKicTh O0amiB ckiaagae 100 (o 30 6aiB 3a npaBWIbHY BiANOBIAL HA

oJiHe MUTaHH:) Ta 1me 10 3a0XxouyBaabHUX OB IIPH BIAMOBIII HA JOJAATKOBI TUTAHHS.

O1iHKa B
oaymax

OrmiHaka 3a
HaI10HAJIbHOIO
[IKAJIOO

Omnka 3a mkainoro ECTS

Oriuka Iloscuenus

XapakTepHuCcTHKa BIAMOBII1

190-200

BigMmigHO

Bigminzo (BimMiHHE
BUKOHAHHS JIMIIIE 3
HE3HAYHOIO KIJIBKICTIO
TTOMUJIOK )

BerynHuk:
BOJIOZIE
HaBYAILHUM
IPYHTOBHOI
[IOCTaBJIEH]

- JIOCKOHAJIO
TEOPETUIHUM
MarepiaJoM s
BiAIOBIII Ha
MMATaHHS;
- rIHO0KO i TTOBHO
OBOJIO/IIB TIOHSTIHHUM anaparoM,
BUTBHO Ta apryMeHTOBaHO
BUCJIOBJIIOE BJIACHI TyMKH;
KyJIbTypy
MOBH 1
BUKOPHUCTOBYE Cy4YacHy
TEXHOJIOTIUHY TEPMIHOJIOTIIO,
LTICHO, CHCTEMHO, Y JIOTiuHii
MOCJIIIOBHOCT] [1a€ BIAIOBIAb HA
[TOCTaBJICHI 3aITUTaAHH;

- JIEMOHCTPYE
cremainbHOol

- TBOPYO BUKOPHCTOBYE
3HAaHHA st pO3B’sI3aHHS
MPAKTUYHUX 33aBJIaHb;

182-189

174-181

Hobpe

Hyxe nobpe (Bue
B CEPeIHbOTO PIBHS 3
KiJIbKOMa TIOMHJIKAMH)

Hobpe (B minomy
MPaBUIIbHE BUKOHAHHS
3 IIEBHOIO KIJILKICTIO
CYTTEBUX MTOMUIIOK)

BerynHuk:

- BOJIOJIIE  TEOPETHYHHM
HABYAJIBHAM  MaTepialioM  JUis
BIAIOBIAL Ha IIOCTaBJICHI
[ATaHHS;

- 30aTHUHA  3aCTOCOBYBAaTH
BUBYCHUII MaTepianm Ha piBHI
CTaHJAPTHHX CUTYyaIil;
HaBOJUTH OKpeMmi BJIACHI
NPUKIad Ha MiATBEPIKECHHS
MEBHHUX TBEP/KCHB;

- rPaMOTHO BUKJIAJIA€
BIJINIOBiAb, ajie 3MicT 1 Qopma
BIAITOBiAl MaroTh OKpeMi
HETOYHOCTi,  IpHIlycKae  2-3
HENPUHIIMIIOBI  TOMUJIKH,  SIKi
BMI€ BUIIPABUTH, JOOUPAIOYH MPU
LOMY apryMeHTH ittt
i ITBEP/PKSHHS IEBHUX JIiH.




3anoBiNBHO (HemoraHo, | BeTymHuk:
164-173 D ajie 31 3HaAYHOIO - YACTKOBO BOJIOIIE
KIIBbKICTIO HEIOMKIB) | papuamsuum Martepiajom,
3MaTHAW JIOTIYHO  BiATBOPUTH
3HAYHYy HOro 4acTUHY;
- BHSIBIISIE 3HAHHS i
PO3YMIHHS OCHOBHUX IOJIOXCHb
HAaBYAJILHOTO ~ MaTepiairy, aie
. BHKJIa/1a€ roro HEITOBHO
3a10BITBHO JocraTHbO (BUKOHAHHS e ’
HETOCIIJIOBHO,  TPUITYCKAETHCS
3a/I0BOJIBHSIE N
160-163 E S HETOYHOCTEH y  BH3HAYCHHSIX
MiHIMaJIEHUM .
. MTOHSATh 3aCTOCYBaHHI 3HAHb
KPHUTEPisIM) Y y
UL BHPIIICHHS  NPaKTHYHHX
3ajJa4, HE  BMIE€E  JOKa30BO
OOTPYHTYBATH CBOI JTYMKH;
= 3aBAaHHsA BI/IKOHye, ajie
MIPHUITYCKAE METOJI0JIOT14HI
IIOMMUIJIKH.
HeszanoBinbHo (3 BerymHuk:
MOKITUBICTIO - Mae po3pi3HeHI Oe3CHUCTEeMHI
135-159 FX posp
HOBTOpHOFO 3HaHH,
CKJIaJJaHHs) - BOJIOJiE  MaTepiaJioM  Ha
eJIeMEHTapHOMY PiBHI 3aCBO€HHS,
BHKJIaJa€ Horo Oe3nagHo,
YPUBUACTUMU PEUCHHSIMY;
- MpUIyCKae  TMOMWIKH Y
. BU3HAYCHHI TEPMIiHiB, SIK1
He3agoBinpHO .
. HpI/IBOILHTb o BI/IKpI/IBHCHHH 1X
HesanmosinbHo (3 anicTY:
100-134 F 06OB'SI3K0BIM Y .
- NPUITYCKAE MPUHIIMITOBI
MOBTOPHUM KypCOM) . .
TIOMMJIKU pu BUPIILIECHH]
HpaKTI/I‘IHI/IX 3aBlaHb,
- He Bigmosimae (abo gae
HETOBHI, HEMPaBUIIbHI BiJIIOBiIi)
Ha OCHOBHI Ta  JIOJATKOBI
ITATaHHS.

[lepen movyaTkoM BCTYITHOTO ICIIUTY MPEACTABHUKH MPUAMAIBHOI KOMICIT TPOBOJSTH

IHCTPYKTaX 11010 TPaBUJ HOr0 MPOBEIEHHS.

CanponoB OJiekcanap

OnekcanapoBu4
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["apaHT OCBITHBO-HAYKOBOI MPOTPaAMU —

npodecop kKadeapu TpaHCIIOPTHUX
TEXHOJIOT1M Ta MEXaHIYHOI 1HXKEeHepli

XepCOHCHKOI AepKAaBHOI MOPCHKOI1

akajemii, 1.T.H., mpodecop




