


[Iporpama ckmameHa BIANOBIAHO 10 BUMOr MiHicTepcTBa OCBITH YKpaiHH,
[TonmosxeHHs PO MPHUIMAITEHY KOMICit0 BUIIIOTO HABYAIBHOTO 33Ky, 3aTBEPIKEHOTO
Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainum Big 15 xoBTHA 2015 poky Ne 1085,
3apeectpoBaHoro B MinicrepcTBi roctuiii Ykpainu 04 mucromaga 2015 poky 3a
Ne 1353/27798, Tlopsimky MiArOTOBKHM 3100yBadiB BHINOI OCBITH CTYIEHS OKTOpa
dinocodii Ta AOKTOpa HAyK y BHIIMX HABUAIBHUX 3akianax (HayKOBHUX YCTAHOBAX),
3arBepkeHoro noctaHoBoro Kabinery MinictpiB Ykpainu Big 23 Gepe3ns 2016 p.
Ne 261 (3i 3MiHaMu), a Takox a Takoxk Ilopsiiky npuiloMy Ha HaBYaHHS Ui 3100yTTs
Buioi ocBitu B 2024 poui, 3aTBepmkenuid Hakazom MOH VYkpainu 06 6epesns 2024
poky Ne 266 ta [IpaBun mpuitomy 10 acmipanTypu Ta goktopantypu XJIMA y 2024
poiti, 3arBepkeHMX Ha 3acigaHHi Buenoi pamu XJIMA (mpotokonm Ne 10 Binx
29.03.2024).

MeToro BCTymHOTO BHUIPOOYBaHHS 10 AacCHipaHTypH 3i chemiagbHOCTI 132
«Matepiano3HaBCTBO» € B KOMIUIEKCHA MEpeBipKa 3HaHb BCTYIHUKIB, $IKI BOHU
OTpUMaJIM B PE3yJbTaTi BUBUCHHS IUKIY AUCIUIUIIH, Nepef0dadyeHuX OCBITHHO-
npodeciiHO MPOrpaMol0 1 HAaBYAIHPHHMH IUIAHAMHM Ta BIJAMOBITHOCTI OCBITHBO-
KBami(iKalifHOMY  pIBHIO  «MAaricTp», «cHemiaimict». BCTynmHHMK  MOBHHEH
MPOJEMOHCTpYBaTH (QyHIAAMEHTAbHI 1 MpodeciiiHO-OpIEHTOBAaHI yMIHHS Ta
3IaTHICTh BUPIIIYBATH TUMOBI MpodeciiiHi 3aBaaHHs, nependayeHi s BIAMTOBITHOTO
PIBHSI.

Jlo yyacTi y BCTYNHHUX BHUIPOOYBaHHSX JOMYCKAIOThCS KAHAMIATH, SKI
JOTPUMAIIMCS YCIX HOPM 1 MpaBWil, Mepen0adyeHUX YMHHUM 3aKOHOJIaBCTBOM,
30kpema «[IpaBun mpuiiomy a0 acmipantypu Ta goktopanTypu XIMA y 2024

poIIi».



3MICT ITPOI'PAMHA

[Iporpama MICTUTh TEOPETHYHI MUTAHHSA 3 CEMHU PO3JLIIB, AKi BiTOOpaKarOTh OKpeMi
aCIeKTH HaIpsiMy TMIiATOTOBKM Ta IHTETPYIOTh 3HAaHHA 3 JCKUIBKOX AWCIMIUIIH, Ta €
byHIaMEeHTOM 1Sl 3aCBOEHHS HABUAIBHOI NMPOTPaMH MIATOTOBKH 3400yBadiB CTYTEHS
nokTopa (imocodii i mpoBeeHHS BIACHUX HAYKOBHX JIOCIIIKECHb.

Po3nin 1. TeopeTrn4uHi 0ocCHOBM MaTepiajo3HABCTBA

byoosa i enacmusocmi mamepianise

bynoBa aroma i mepiogmuHa cucrema enementiB MenaeneeBa [I.I. Enextponna
CTpyKkTypa. Tunm MDKaTOMHHX 3B’S3KiB y Kpuctanax. Moinekymna. Da3oBuil cTaH
PEUOBHHH.

Kpucraniuna OynoBa TBepaux Til. TWIM KpHUCTANMIYHUX PEMIITOK METaliB Ta ix
XapakTepucTuka. PeanpbHa OymoBa MeETaleBUX 1 HEMETAIEBUX KPHUCTAIIB. AHI30TPOIIis
BJIACTUBOCTEH KpucTamiB. [ledexTn kpucranianoi OyA0BU: TOUKOBI, JTiHIIHI, TOBEPXHEBI Ta
o0’emui. JlucnokariiiHa cTpykTypa 1 MinHicTe MetamiB. Ilporecu camoopranizarii
IMCTIOKAMIMHOT Ta (PpaKkTanbHOI CTPYKTYpP MaTepiajiB 3 MO3HIINA CHHEPTETHUKH.

Hanomamepianu - ocobausocmi 6y0osu ma 81acmugocmi.

Tepmonunamika moBepxHI W rpaHulb po3airy. Posmipui edexrtu. AmcopOiis,
MOTEHI[iaJIM  10Hi3allil, eJEeKTPOHHAa CHOpiAHEHICTh, poboTa BHUXOAY, piBeHb Depmi,
KOHIICHTpaIis HOCIiB 3apsiay. [ledexTn moBepxHi, JOMIIIKOBI aTOMHU, CTPYKTYPHI Je(EKTH.

CrpyktypHi # (da3zoBi neperBopenss. [lepion pemritku. TemmoemnicTs. MaruiTHi,
ONTHUYHI, ENEKTPUYHI, MEXaHIYHI W KaTamiThuHi BiactuBOoCcTi. Crocobum crabimizarii i
KepyBaHHS PO3MipaMy HAaHOKJIACTEPiB.

Hanowactunku #  Hanomopomkd. OO6’e€MHI  HAHOCTPYKTYpHI — Marepiaiu.
OynkuioHanpHi  Marepianu.  HamiBmpoBigHMKOBI W Ji€NeKTpUYHI  Martepiaiu.
BucokoremmnieparypHi HaampoBigHWKW. Marepianu 31 CHEmialbHUMUA —~MEXaHIYHUMHA
BJIACTUBOCTSIMU. TOHKI IUTIBKH i IOKPUTTS. BBeIeHHS B €NEKTPOAMHAMIKY METAIiB.

OcHosu enekmpoHHOI meopii meepoux min

3o0HHa Teopis TBepAUX TiNl. TermnonpoBigHICTh, €IEKTPOIPOBIIHICTh TA €NEKTPOHHA
TEIUIOEMHICTh MeTaliB. TepmoenekTpoHHa emicisa. HaamposinuicTs. Enextponna Oynosa
HaMIBIPOBIIHUKIB 1 A1€NEKTPHKIB.

MarnitHi BJIACTUBOCTI MaTepiaiiB. JliamarneTusm, napaMarHeTusM,
(dbepoMarHeTu3M.

Memanesi cniagu: epanuyi 3epet i cybosepen, Midcghasni epanuyi.

[Tomironizariss i cy03epHa, YTBOPEHHS OCEPEIKiB, TIOBEPHEHHS MEXaHIYHHX
BIIACTUBOCTEH, 3aKOHM PEKpHCTai3alii, 3apo/LKEHHS 1 3POCTaHHS 3€peH, CIemialbHi
PO30OpiEHTYBaHb, pEKPHUCTANi3aliss TMpH rapsA4iil nedopmarii, TEKCTypu Bimany,
pekpucTamizamis 1Bo(ha3HuX CIUIaBiB, BTOPUHHA PEKPUCTATI3aIlis.

Knacudikamis ¢a3oBux i cTpykTypHHX mneperBopeHb. Pa3oBi meperBopenss I i 1l
pony. 'omorenHuii i rereporeHHHMI MeXaHi3MU 3apokeHHs. byaoBa 1 MexaHi3M pyxy
MOBEepXOoHb po3aity (Ba3. 3cyBHe (0e3audysiiine) i HopMmanbHe (nudy3iiiHe) MepeTBOPCHHS.
TepmopuHamiuHMiA 1 KpuUcTalnorpapiqHuil  aHami3  3CyBHOTO  (MapTEHCUTHOTO)



nepeTBOpeHHs . MexaHi3M 1 KiHEeTHKa 3CYBHUX 1 HOpMaJbHUX IMEPETBOPEHb. EBTEKTOINHE
nepeTBopeHHs. MexaHi3M 1 KiHEeTHKa €BTEKTOiqHOTro meperBopeHHs. [liarpamm ¢a3zoBux
NepeTBOPEHb (TEPMOKIHETUYHI, 130TEpPMIYHI Ta iH.).

VYnopsiakyBaHHS TBepaoro posuuHy. Jamexuit 1 OmmxHIE mopsgok. 3miHa
BJIACTUBOCTEH CIUIaBIB MPH YMOPSAAKYBaHHI. YTBOPEHHS 1 po3mala MeTacTaOUIbHHX (a3.
Po3naxg mepenacuuenoro TBepmoro posunHy. CriHomaneHUil posman. TepmonmHamika
yTBOpeHHs TpoMikHHX (a3. CTpykrypHi 3MiHM mpu crapiHHi (kimacrepw, 30HH ['iHbE-
[Ipectona, mnpomixkHi MmeracTtabinmpHI (a3u, MomynboBaHi CTpykTypu). KorepeHTHi,
YaCTKOBO KOTEPEHTHI W HeKorepeHTHi BuaineHHs. Popmu BuaineHs. besnepepBHmil 1
IIEpEPUBYACTUI PO3MIAL.

DopmysanHs cmpyKmypu Memany npu Kpucmanizayii

ArperatHi cTaHM pedoBUH. EHepreTMuHi yMOBH 1 TepMOJMHAMiKa MPOLECY
Kpuctamizamii. MuMOBiTbHA 1 HecaMOAOBUIbHA KpucTamizamis. dopMa KpUCTATIYHHUX
yTBOopeHb. bynoBa s3muBka. Ilomimop¢ism. MarnitHi mnepeTBopeHHs. AMOpdHHIA CTaH
MmeTaiiB. AMopdHi crutaBu. ['oMoreHHe i reTeporeHHe 3apoKEHHS KPUCTAJB, KPUTUIHUN
po3mip 3aponka. KoHreHTpartiliHe mepeoxoyiomkeHns. EBTektnyHa KpucTaizaris. Brus
MIBUIKOCTI KpHcTami3zamii Ha OynoBy crutaBiB. MoaudikyBaHHsS CTPYKTYpH JIMTHX CIUIABIB.
YTBOpeHHs MeTacTabiIbHUX (ha3 MpH KpUCTaITi3aLii.

byoosa nnacmuuno deghopmosanux memanis

CTpykTypHi 3MiHM B MeETajaX B YyMOBaxX XOJIOJHOI Ta Taps4oi IUIACTUYHOL
nedopmarii. Temmeparypa pekpuctamizaiii. bymoBa wmeTamiB 1micisi TOBEpHEHHS 1
pekpucramzamii. Mexanism [ cragii mpomecy pekpuctamizamii. YMOBH peamizarii
CIPSIMOBAHOI KPUCTAJi3allii.

OcHosu meopii cnnagie i mepmiunoi 0OpoOKU

Jliarpamu cTaHy 3ami30-IeMEHTUT 1 3am3o-rpadit. BmimB  deryBampHUX
KOMIIOHEHTIB Ha KPUTUYHI TOYKH 3aj1i3a 1 CTaji, BIACTHBOCTI (EPUTY 1 ayCTEHITY.

da30Bi mepeTBOPEHHS B CTalli MPH HarpiBaHHi i oxonomkenHi. [Ipomec yTBopeHHs
ayCTeHITY mNpW HarpiBaHHi. MexaHI3M MEpPEeTBOPEHHS IEPEOXOJIO0HKEHOTO ayCTEeHITY.
[30TepmiuHi ¥ TepMOKiHETHYHI jiarpamMu. BrumB ckiagy crtadi Ha MPOIEC PO3Mmany
aycteHiTy. KpuTryHa IIBUAKICTH OXOJIOKEHHS TPU 3arapTyBaHHI.

Knacudikamiss BuaiB TtepmiuHoi o00poOku. ['omorenizamiiiHuii Bigman. 3miHa
CTPYKTypu ¥  BIACTUBOCTEH  CIUIAaBIB  NpW  TOMOTEHI3aiHHOMY  BiJmali.
JlopexpucTamizamifHuid 1 pekpuctaiizauidauii Bignamu. Kputnuna crymiab nedopmartii.
Jiarpamu pekpucTaiizamii. 3aKOHOMIPHOCTI W TpUpoOAa 3MIHM MEXaHIYHHX 1 (Pi3UIHHX
BJIACTHBOCTEH MPH BiJMaNi Micis X0I01HOI Aedopmarii.

Binmman gns  3MeHIIEHHS 3alWINKOBUX HAmpyKeHb. MexaHi3M  3HW)KEHHS
3aJUINKOBUX HANpy)XeHb Npu HarpiBaHHi. Pa30Bi MEpPEeTBOPEHHS NpU HArpiBaHHI.
CTpyKTypHa CIaIKOBICTh.

["apTyBanHs 6e3 moaiMOp(hHOTO MEePEeTBOPEHHS. 3MiHa CTPYKTYPU Ta BIACTUBOCTEH
IIpU TapTyBaHHI.

['apTyBanHs 3 momiMoppHUM TepeTBOPEHHSIM. MIKPOCTPYKTypa 1 CyOCTpyKTypa
MapTEHCUTY. 3MIIHEHHS ¥ 3MiHa IIACTHYHOCTI NPU TapTyBaHHI Ha MapTeHcuT. Kputnana



MIBUJIKICTh OXOJIOJDKEHHSI MPH TapTyBaHHI, IPOTapTOBYBaHICTh. belHITHE MepeTBOPEHHS.
bynosa Geitnity. [30Tepmiune rapTyBaHHS.

Crapinns. [Ipupona 3MminHeHHs npu crapiHHi. BrmuB Temmepatypu i TpuBaiocTi
CTapiHHS Ha MexaHiuHi ¥ (i3muHi BrIacTUBOCTI cruaBiB. IlepectaproBanHs, cxiguacTe
cTapiHHs. BruiuB Temmeparypu HarpiBaHHS IiJ TapTyBaHHA 1 IIBUAKOCTI OXOJIO/KCHHS Ha
(dbopMyBaHHS CTPYKTYpH  BIACTHBOCTEH CIUIABiB MPH CTapiHHI.

Bigmyck. 3miHa MIKpOCTPYKTYpH, CYOCTPYKTYpH i (pa30BOTO CKIIady MpH BiAITYCKY.
O6opoTHa 1 He0OOOPOTHA BiAIyCKHA KPUXKICTb.

MapreHcuTHE TEpeTBOpEHHS, MexaHi3M 1 KiHeTuka. CTpyKTypa 1 BIaCTHBOCTI
MapTeHCUTy. BrmB nedopmariii Ha MapTeHCUTHE mepeTBOpeHHs. [lepeTBopeHHs mpu
BiAMycKy ctaii. TepMoanHaMika 1 mporec Koaryismii. 3MiHa CTPYKTYpH 1 BIACTUBOCTEN
npu Biamyctii. BigmyckHa KpuXKicTb 1 cnocoOu ii 3amo0iranHs.

Po3ais 2. MeToau gocaigxeHHs1 CTPYKTYpH Ta (Gi3MYHMX BJIACTUBOCTell MaTepiaiiB

Memoou docniddicenus cmpykmypu i (haz06020 ckiaoy

Mertanorpadiuni i ¢ppakrorpadidai METOIN JOCTIHKEHHS, ONTUYHA 1 €JIEKTPOHHA, Y
ToMy 4YHcai JudpaxiiiiHa Mikpockoris (IpoCBiUyBadbHHN 1 CKaHYIOUYHH EJIEKTPOHHI
MIKpOCKOIH). PEeHTreHiBCbKI METOJM JOCIHIIKEHHS: CTPYKTYpPHHH Ta CIIEKTpaabHHI
METOJI aHaJI3y.

Memoou oocniodcenns @isuunux enracmusocmel ma @Hazoeux nepemeopeHsv y
memanax i cnuiaeax

MarHiTHUH 1 €IeKTPUIHUIA METOAU aHaji3y (a30BUX 1 CTPYKTYPHHX MEPETBOPEHb.
Meroa Tepmo EPC. Metoa siiepHOro MarHiTHOro pe30oHaHcy.

Meron siAepHOTO raMMa-pe30HaHCY.

Dizuuni Memoou HepytHIBHO20 KOHMPOII0 deqhekmie mamepianie

VYnbrpasBykoBa gedekrockomisi. PeHTreHiBchka 1 ramma-gedekrockormis. Meron
BUXPOBUX CTPyMiB. MarHiTHa i TemioBa 1e()eKTOCKOITis.

Po3ain 3. MexaHiuHi BJiacTUBOCTI MaTepiaaiB i MeTou iX BU3HAYEHHS

Cxemu Hanpysceno2o i 0epopmoeano2o cmamy mamepianie

[Tnocke 1 o0’emHe Hampykeni cranu. I[lnocka nedopmaris. KonnenTpaiis
HaIPYXKEHb. 3AIHINKOBI HANPYKEHHS, BU3HAYCHHS, Kitacudikailis. YcepeqHeHHs MPyKHUX
BIIACTUBOCTEH 115t moJTikpucTanis, moaem doiirra, Poiica, Ximna;

Lpyorcni enacmusocmi mamepianis

Monayne Tpy>KHOCTiI 1 HOTO 3aJieXHICTh BiJf KPUCTAJIIYHOI CTPYKTYpPH Marepiamy.
[Ipy»xHE HACHIIIOK, MPY>KHUH TiCTEpe3nc, BHYTPIIIHE TEPTSI.

IInacmuuna deghopmayis ma deghopmayitine 3miyHenHs.

[Ipouecn koB3aHHs 1 ABiHWKYBaHHS. KpailoBi, TBHUHTOBI 1 3MilllaHi JHUCITIOKAILii.
BexTop broprepca. KoB3anns i mepernoB3anHs JUCIIOKaiiid. B3aemomisi muciokamini Mix
co6oro 1 3 gomimkamu. Oco6mmBOCTI Aedopmartii MOHO - 1 OJIKpHUCTaNiB. Brue rpaHuipb
3epeH Ha IuTacTU4Hy Aedopmariro noiikpuctamis. Juckminamii. Hagmractuanicts. Brimms
TUTAaCTUYHOI Aeopmaltii Ha CTPYKTYpy Ta BIACTUBOCTI MaTepiais.



Mexanism 3minHeHHs. Jledopmariiiine 3MmilHeHHA. 3MIIHEHHS TBEPIUX PO3YHHIB
MIPY B3a€MOJIi1 TUCTIOKAIliN 3 JOMIIIIKAMH BIPOBAKeHHS. /[ucniepciitHe TBepiHHS.

Pyunyeanuns mamepianis

Bumn pylinyBanHs wmarepiamiB. MexaHi3mMu  3apopkeHHs  TpimuH.  CHIIOBI,
neopmariifHi Ta EHepreTHYHI KpUTepii JOKaIbHOrO pPyHHYBAaHHA. TpIIIMHOCTIHKICTS.
[linxonn MexaHikM pyHHYBaHHS 110 BHOOpPY KOHCTPYKIIMHHX MaTepiaiiB, PO3paxyHKY
pO3Mipy MpUIycTUMOro AedeKkTy Ta MporHo3yBaHHS MOBTOBiYHOCTI. dpakrtorpadis sk
METO/] KITbKICHOI OIIIHKH MEXaHi3My pyHHYBaHHS.

Mexaniuni enacmusocmi mamepiani i Memoou ix 6U3HAUEHHS

Knacudikamiss MeTomiB MeXaHIYHHX BHNPOOyBaHb. 3HAYCHHS MEXaHIYHUX
XapaKTePUCTUK B MAaTEPiaTO3HABCTBI.

MexaHi4Hi ~ BJIACTUBOCTi, BH3HAYyBaHI MpPH CTaTUYHOMY  HABAHTAXKCHHI.
BumnpoOyBanHss Ha poO3TATaHHS, CTHCK, BHUTWH, KPYTIHHSA, TPIIIUHOCTINKICTh. Brms
JIETyBaHHS, CTPYKTYpPH KOHLIEHTPAaTOpiB HampyXeHb Ta MacmradHoro (akTopy Ha
XapaKTEePUCTUKN MEXaHIYHUX BIACTUBOCTEH.

MexaHiyHi BIAaCTHBOCTI, BH3HAYyBaHI MPH AWHAMIYHOMY HaBaHTaXeHHI. Brums
MIBUJKOCTI AeOpMyBaHHS Ha XapaKTEPUCTUKH MIIHOCTI 1 TuracTWyHOCTI. J[uHamivuHi
BUIPOOYBaHHS Ha 3TUH 3pa3KiB. ¥YaapHa B’s13KicTb. MeToan BU3HAYEHHS yIapHOi B’ SI3KOCTI
Ta 11 CKJIaJI0OBHX.

MexaHi4Hi BJIACTUBOCTI, BH3HAUyBaHI MpH NHUKIIYHOMY HAaBaHTAXEHHI. YTOMa,
JiarpaMy yTOMH, TPaHUI BUTpUBAIOCTi. Manomnukiosa i 6aratorukiosa yroma. [Ipupona
YTOMHOTO pyHHYyBaHHs. BmuB pi3HuX (akTOpiB Ha OMip yTOMH.

BumpoOyBanHs Ha TBEpHICTh BIABJICHHAM 1 JpsAmaHHAM. [puOOTexXHIUHI
BUIIPOOYBAHHSI.

llogedinka mamepianie nio HABAHMANCEHHAM NPU OXOJIOOHNCEHHI MA HA2PIBAHHI

[ToBeninka matepianiB mix HaBaHTAXKCHHSIM TPU OXOJIOJDKEHHI BiJl KIMHATHHX [0
KpPIOTEHHHX TeMIleparyp. XOJOAOCTIMKICTh 1 KPUTHYHA TEMIIEpaTypa KPUXKOCTi, METOIU
BU3HAYCHHS.

[loBeninka wMartepiamiB TiJ HABaHTAXCHHSM TIPH HArpiBaHHI BiJ KIMHAaTHUX
TEMIIEpaTyp 10 TeMIepaTypy pekpucramizaiii i Bumie. CHHETAMKICTh 1 TETUIOBA KPUXKICTh.
KapocTiiikicTs i >xapoMinHicTh. [10B3yUicTh, AiarpaMu MOB3Y4OCTi, TPAHUIIS MOB3YYOCTI.
Teopist pexkpucramizaniitnoi moB3y4ocTi. TpuBana MIIHICTh, JiarpaMa TPUBAJIOT MIITHOCTI,
rpaHuIsl TpuBajmoi MimHOCTI. MexaHi3M KpPUXKOTO pyHHYBaHHS TMpPH TOB3YYOCTI.
Penakcariis Hanpy»eHb, JliarpaMu peliakcarlii, peakcarliiiia cTidkictb. Brums, neryBaHHsS
Ta CTPYKTYPH Ha XapaKTEPUCTUKH >KapOMIITHOCTI MaTepiaiB.

Bnnue 306niunbo2co cepedosuwya

AncopOuiiini npouecu npu aedopmanii 1 pyiiHyBanHi metaniB. Edexr PeOunaepa.
BruuB moBepXxHEBO-aKTHBHUX CEPEIOBUII] HA MIIIHICTh METAJIIB 1 CILJIABIB.

3akoHOMIpHOCTI OKHCIeHHS MeTamiB. Koposis MeraniB i CIUIaBiB Iifi HAMpyToOIo.
Koposiiine po3rpickyBanHa. Mikpuctangiuna kopo3sis. Omip marepianiB kaBiTaiitHOMy i
epo3iifHOMYy pyWHYBaHHsS. BIIMB pamiamiifHOro ompomiHeHHST Ha Oy/IOBY 1 BIACTHUBOCTI
MaTepiaiB.



Po3nin 4. TexHoJiorist XiMiKO-TepMiYHOI, TepMOMeXaHIYHOI 00POOKH Ta MOBEPXHEBOI0
3MillHEeHHS MaTepiajiiB

Tepmiuna o0poOxka crami. OCHOBHI BUAM TepMidHOI 0OpoOku ctami. Bubip Bumy
TepMiuyHOi OOpOOKHM B 3aJI€KHOCTI BiJ NMPH3HAYEHHS BUPOOY i yMOB HMOTO EKCILTyaTarii.
BB TepmiuHOT 00pOOKHM HAa BIACTUBOCTI KOHCTPYKUIHHUX CTasIed 1 3BapHUX 3’ €THAHb.

Ximiko-TepmiuHa 00OpoOka. 3arampHi 3akoHOMipHOCTI. LlemeHTarisi 3 HacTymHOIO
TEpMIYHOIO 00pOOKOI0. A30TyBaHHS. BmiuB seryBaqbHMX KOMIIOHEHTIB Ha TOBILIHHY,
TBEPAICTH 1 3HOCOCTINKICTh a30TOBaHOTO mapy. CTpyKTypa i BIaCTHBOCTI a30TOBAHOI CTaJIi.
Hitponemenraris cram. Judy3iitna meTanizamis: amiTyBaHHS, XpPOMYBaHHS, CUTIIIFOBaHHS
i 1. m. baratokomnonenTHi nokputTs. udysiline HacMUeHHS B 10HI30BAaHUX Ta30BUX
cepeloBHIIAX.

Tepmomexaniuna o0poOka. OCHOBHI BHIH: TONEPEAHS BHCOKOTEMIIEPATYpPHA,
HU3bKOTemneparypaa. CTpykTypa 1 BJIacTHBOCTI MaTepiamiB TMIClsi TEPMOMEXaHIYHO1
00poOKH.

[ToBepxHeBe 3MIIIHEHHS METAJiB i CIDIABIB MUISIXOM il KOHIIEHTPOBAHUX IOTOKIB
eneprii. [loBepxHeBe seryBaHHs i TepMmiuyHa OOpoOKa MpHU JIa3epHOMY Ta EJIEKTPOHHO-
MPOMEHEBOMY HarpiBaHHi. [loBepxHeBe 3MII[HEHHS METANIB 1 CIUIABIB INIJISXOM BILTUBY
wractuaHoi Aedopmanii. PizuyHa CyTHICTH mpouecy. Poib 3anumkoBHX HampysKeHb.
Ob6nacti 3aCTOCYBaHHS.

Hedopmaris BupoO6iB mpu ix 06poOiii i criocodu 11 monepemKeHHsl.

Po3nin 5. Meranu Ta civiaBu B MAaIIMHOOYAyBaHHI

Konempyxyiuna miynicmo mamepianie

Kputepii MimHOCTi, HamIMHOCTi, OBrOBIYHOCTI 1 3HOCOCTiMiKOCTI. MeTonu
nigBuieHHs KoHcTpykiiaoi MITTHOCTI.

Konempyxyiuni eyeneyesi ma nezosani cmani

Bumoru, mo npen’sBAAIOTECA 10 KOHCTPYKUIMHHMX cTalisiM. MeTtanypriiiHe sIKICTb
craneii Knacudikamis ByrieneBux crajeii 3a SKICTIO, CTPYKTYpolO 1 o0macTsm
3acToCyBaHHS. BIUMB ByTJIEITIO 1 IOMINIOK HAa BIIACTUBOCTI BYTJICLIEBUX CTaliell. Byrienesi
AKICHI cTami. ABTOMAaTHI cTaii. Byrienesi iHCTpyMeHTaIbHI CTaIi.

JleroBani cram. BB neryBanbHUX KOMITOHEHTIB 1 JOMIIIOK HA JUCIIOKAIIHHY
CTpYKTYypy 1 BiacTuBocTi crainei. Knmacudikaris 1 MapKkyBaHHS JIETOBaHHMX CTaJleH.
LlemenTyemi (HiTpoLIeMEeHTYy€eMi) sieroBaHi craii. [lokpanryBaHi neroBani crami. [IpyxuHHI
cTaii 3aragpHOro npu3HaueHHs. [llapukoniAmMImHNKOBI cTami. 3HOCOCTIHKI CTalIH.

Bucoxomiyni mapmencumno-cmapiioui cmani

[IpyHomunu  neryBaHHsA. MapTeHCUTHE INepeTBOpeHHA. BrumB  JeryBanbHUX
€JIEMEHTIB Ha KiHETHKY (ha30BUX MEPETBOPEHD Ta OCOOIMBOCTI TEPMIYHOT OOPOOKH.
ExoHOMHO JileroBaHi MapTeHCUTHO-CTapirodi cTaii. BracTuBOCTI MapTEHCUTHO- CTapilounX
cTaneil 1 00J1acTi 3aCTOCYBaHHS.

Konempyxyiiini ma xopo3zivno-cmiuxi cmani

3aranbHi TPUHIMIN JIETYBAaHHS 1 CTPYKTypa KOPO3IMHOCTIMKHUX CTayneld. XpPOMUCTI,
XPOMOHIKEIEeBl, XPOMOMAPTAHIIEBO-HIKENIEBI 1  XPOMA30THUCTI  ayCTEHITHI  CTaJIi.



BucoxoneroBani kucioTocTiiiki ctaii. XKapocTiiiki Ta OKaTMHOCTIHKI CTaJIi.

AKapomiyni cmani i cnaasu

[TpuHLIMTIN JIETYBaHHS KapOMIIIHUX CTajei 1 craBiB. 3MinHo041 (asu. XKapomimai
CTajli TEpJITOBOrO 1 MapTEHCUTHOro KiaciB. JKapoMilHI cTami ayCTEHITHOTO Kiacy 3
KapOiIHUM ¥ IHTEPMETANITHUM 3MilTHEeHHSIM. JKapoMilHi i )KapoCTiiKi HIKEJIEeBi CIUIABH.
Tepmiuna 00poOka KapoOMIIIHUX HIKEeNEBUX CIUIaBiB. TyromiaBKi METalu Ta CIUIABH Ha iX
ocHOBi. O0nacTi 3acTOCYBaHHS B MAITUHOOY/TyBaHHI.

Incmpymenmanvni cmani

Knacudikariiss iHCTpyMEHTaIbHUX CTaJe 3a TEIUIOCTIMKICTIO, CTPYKTYpPOK 1
obmactsaM 3actocyBanHs. [lIBuakopizanbHa cranb Ta 0COONMBOCTI ii TepMiuHOT 0OPOOKH.
[ramnosi crami ans aeGopMyBaHHS B rapsdoMy i xomogHomy ctasi. Cramu gopm s
JUTTSA Ml TUCKOM 1 IPECyBaHHSI.

Yasynu

BnactuBocTi ¥ mnpu3HAaueHHS dYaByHIB, NpuHIMNK Kiacudikamii. bimi, cipi,
BHCOKOMIIIHI i KOBKi uaByHH. Da30Bi NMEpPEeTBOPEHHS MpH TEpMiuHiil 0OpoOIli YaByHY.
3acTrocyBaHHS y MAallIMHOOYAyBaHHI.

Konvoposi memanu i cnnagu

Amrominiil 1 Horo cruaBu. Knacudikamisi amrominieBux crutaBiB. Jledopmytroui
amoMiHieBi cmiaBu. JluBapHi amromiieBi crmiaBu. OcoOMMBOCTI TepMIYHOI OOpPOOKH.
Criedeni amioMmiHieBI crutaBu. TexHONOTiyHI Ta MexaHiyHi BiactuBocTi. OO6macti
3aCTOCYBaHHS IIOMIHIIO 1 HOTO CIIaBiB.

Marniii Ta #oro cmimaBu. Kmacugikamis marmieBux cmiaBiB. JledopmytoTses i
TUBapHi cruiaBu. Tepmiuna oOpoOKa MarHi€BUX CIUIaBiB. 3aXHCT MarHi€BUX CIUIABIB Bij
KOpO3ii.

Minp Ta 1 cmnaBu. BmnuB moMimoKk Ha CTPYKTYypy Ta BIIACTHBOCTI Mifi.
Krnacudikaris migaux crutaBiB. JlaTyHi, ix BmactuBocTi. BynoBa i BIIacTHUBOCTI OJIOB'STHUX,
QATIOMIHIEBUX, CBUHIIEBUX, MAPTAaHIIEBUCTUX 1 OepuiiieBUX OpoH3. MiHOHIKENEBI CIUIABU.
O6mnacri 3acTocyBaHHS Miji Ta i1 CIUIaBiB.

Turan 1 #oro cmmaBu. Kmacugikamist jgeryBaqpHUX €JIEMEHTIB 1 THIM CIUIABIB
TUTaHy. MexaHiyHi, TEXHOJIOTI4HI Ta KOpPO3iiiHi BIaCTUBOCTI THTAHOBUX CIUIaBiB. BogneBa
KPUXKICTh TUTAHOBUX CIUTaBiB. KOHCTpyKIIiiHI 1 kapoMiliHi cruiaBu TuTaHy. OcobmuBoCTI
TepMigHOi 0OPOOKH.

[{uHK, cBHHEIH, OJIOBO Ta iX cruiaBu. [Ipumoi Ha oJ0B’ THUCTIH 1 CBUHIIEBIN OCHOBAX.
AHTUOPUKIIIIHI CIITTaBH.

Memanu ma cnnasu 3 0coOIUBUMU B1ACMUBOCMAMU

MarnitHi marepianu. Knacudikamiss martepiaiiB 3a MarHiTHUMH BJIACTUBOCTSIMH.
KpuBa namarniuyBanns. [Ipouecu, mo BingOyBatoThCs MPU HaMarHidyBaHHI MOHOKPHCTAIA.
Hu3pko4acToTHI 1 BHCOKOYACTOTHI MarHiTOM siki Matepiainu. Maruito- TBepAi aedopmyemi,
JUTI ¥ CTIeYeHI MaTepiaiu.

Marepianu 3 0COONMBMMH TEIUIOBUMHU 1 MpPYXKHUMHU BiacTuBOCTsMH. CIiaBu 3
3aJaHIMH KOe(illi€EHTOM TETJIOBOTO POIIUPEHHS 1 MOYJIEM MPY>KHOCTI.

[TpoBigHUKOBI Ta HAMIBIPOBIAHUKOBI MaTepiany. ENeKTponpoBigHICTh TBEPIUX Til.



Marepianii BHCOKOI TPOBITHOCTi: TIPOBIJHUKOBI, TpHIOI, HaANpoBiAHUKU. CriiaBu
niaBuieHoi enekrpoonopy. Konrakrai marepianu. HaniBnposigaukosi marepianu. bygosa
1 BmactuBocti. Kpucranodizuuni MeToau OTpUMaHHS HAAUYMCTUX MaTepiamiB. JleryBaHHs
HaIBOPOBITHUKIB.

Marepianu aromHoi TexHiku. KoHcTpykuiiiHi wmatepianu. SlnepHe mamnbHE.
Temnonocii.

Marepianu, mo BoJOAiIOTH edexToM mam st ¢opmu. Krmacudikaris, cTpykrypa,
¢bi3uKOo-MexaHiI4HI BIACTHBOCTI. 3aCTOCYBaHHS Y MAIIMHOOY TyBaHHI.

Ilopowikosi mamepianu: npoyecu 00epiICanHs, 61acmueoCcni

Enexktpuuni # MarHiTHI Marepiand, KOHCTPYKIIHHI IOpPOIIKOBI MaTepiad,
3HOCOCTIHKI MaTepiaid, TyTOIIaBKi MeTajH. 3arajJbHa XapakTepUCTHKa HITPUAIB, KapOiiB,
OopuaiB, CHIIIUIIB, TiOpHIiB, XalbKoreHiAiB. KpucramiyHa i eJNEKTpOHHA CTPYKTYpa,
OpUpoJa MDKAaTOMHHUX 3B SI3KiB, (Di3MKO-XIMIYHI BJIACTUBOCTI TYTOIUIABKUX CIIOJYK.
di3uko-ximiss kepmeTiB. TepMmomumHamiuHa cyMmicHICTh ¢a3. BoraerpuBki wmarepianu.
OxcuaHi BOTHETpUBH. BOTHETpUBHM 3 TyrominaBKHUX CHONYK. THIIOBa TEXHOJOTIYHA cXema
BUpPOOHHUITBA BOTHETpHUBIB. TBepai cmimaBu, Oe3BoibGpaMoBI  TBEpHl  CIUIABH,
MiHEepaJoKepaMidHi TBEP/i CIUIABH.

MexaHiyHi MeTOAM BHUPOOHMIITBA MOPOIIKIB, OAEPKAHHS IMOPOIIKIB PO3MUICHHIM
PLAKMX METasiB, CIUIABIB 1 CIIONYK.

®i3uKo-XiMiuHI CcIIOCOOM BUPOOHHUITBA TIOPOMIKIB: BHPOOHUITBO IOPOIIKIB
BiTHOBJICHHSIM BOJIHEM, BYIJIELIEM, METaJaMH, OJEp>KaHHS MOPOIIKIB 3ali3a, KOOaJbTy,
TYTOIUTABKUX METAJIB ¥ iX CIUIaBiB 1 CIIOJIYK BiHOBIIEHHSIM BYTJICIIEM, BOJTHEM, METAIAMH,
OJIEpKaHHs JIETOBAaHUX TOPOIIKIB CHUTBHUM BiJHOBJICHHSAM 13 CyMIIIE€H OKMCIIB, MIa3MOBi
MIPOIIECH BiTHOBJICHHS TIOPOIIKIB.

[Tponecu yminpHeHHS mTopomkiB, CrmikanHA. PymiiiiHi cunmm mporecy CriKaHHS.
[ToBepxueBmii  Harsar.  Kamimsapawmit  Thck.  MexaHi3MH  TPOLECIB  CITIKaHHS
OJHOKOMITOHEHTHUX cucteM. OCHOBHI cTazii mpouecy CHmikaHHS. 3aKOHOMIPHOCTI W
KIHETHKA CITiKaHHS O0araTOKOMITOHEHTHUX CHUCTEeM 03 YyTBOpPEHHS pinkoi ¢asu.
3aKOHOMIPHOCTI ¥ KIHETHWKA CIIKaHHA CHUCTEM Y MPHUCYTHOCTI piakoi ¢a3u. AKTHBOBaHE
crikauHs. ['apsde i30cTaTHUHE MPECyBaHHS.

Po3ain 6. HemeraJjieBi MaTepianu B MAaIUMHOOYAyBaHHI

OcHo8HI pi3HO8UOU CMPYKMYP HA OCHO8I 8y2leyio,

Anmaz, tpadit i amopdumii Byrmeus. KapOin. Knactepu. I'paden. Dynepenu.
®ynepur. HanoTpyOKu.

Llonimepu i nnacmuuni macu

Knacudikamiss 1 cTpykrypa mNoJiMepHHUX MatepiaiiB. MoeKysspHa CTPYKTypa
nosimepiB. Teopil 3poctanHs momiMepHUX KpucTamiB. OcOOIUBOCTI MEXaHIYHHX
BJIACTHBOCTEH mMosiMepiB, oOyMmoBiieHi iX OymoBoro. PenakcamiitHi BmactuBoCTi. B’s3ka
TEKy4JiCTh PO3YHMHIB 1 po3miaBiB moiimepiB. CrapiHas 1 crtabimizamis mosimepiB. Tumm
pyliHYBaHHA modiMepiB. BrumB 30BHImIHIX (akTopiB Ha mporec pyiHyBaHHA. Di3uko-
MEXaHI4Hi, aare3iiHi, (QPUKIiHI, aHTUKOPO3iiHI, JieIEKTPUYHI BIACTHBOCTI MOJIMEPIB,



METOJH JTOCIIHKEHHS X BIACTUBOCTEH.

Crxian, xmacudikamis 1 BIACTHBOCTI IUTACTUYHUX Mac. [lmactmMacu Ha OCHOBI
TEPMOIUIACTUYHUX 1 TEPMOpPEAaKTUBHUX moiiMepiB. HamoBHioBaui, mactudikaropu,
KaTani3aTopH, MrMeHTH, iHri0iTopu. Metoau nepepoOku miactMac y BupoOu. Matepiany,
TEXHOJIOT1s 1 00JIaAHAHHS 7151 OTPUMAHHS OJIMEPHUX MTOKPHTTIB.

Komnosuyitini mamepianu

[TpuHIIMIIN CTBOPEHHS Ta OCHOBHI THIHM KOMITO3UIIIMHUX MaTepiamiB. Kommo3utriiiai
MaTepiaid 3 HyJIbMipHUMH 1 OTHOBUMIPHUMHU HallOBHIOBa4aMU. EBTEKTHYHI KOMIO3HIIHHI
Matepianu. KomrmoswuiiiftHi maTepiaau Ha HEMeTalleBiii OCHOBI. MexXaHiuHiI BIIACTUBOCTI
KOMIIO3HMIIWHUX MaTepianiB, MoxaemoBaHHS Ha EOM pyiiHyBaHHS KOMITO3UIIIHHIX
MaTepialiB 3 BUKOPUCTAHHSIM BIACTHBOCTEH apMyIOUMX BOJIOKOH, 00’€MHOI YacTKH 1
BJIACTUBOCTEH MaTpuili. Mexani3m pyiiHyBanHsA. OCHOBH pO3paxyHKY Ha MILIHICTh BUPOOiB
3  KOMMO3WIidHMX MarepiamiB. Crocodu KOMITIOTEPHOTO MOJICTIOBAHHS — CKJIAAdY,
CTPYKTYpPH, BJIACTUBOCTEW Ta MpOLECy PyHHYBaHHS KOMIIO3WIIHHMX MartepianiB. O6macti
Ta NEPCHEKTUBY 3aCTOCYBAHHS KOMITO3UIIIMHUX MaTepialliB y MAITMHOOYIyBaHHI.

JlucriepcHO-TMCIePCHO-3MIIIHEHI, BOJOKHHCTI, OararomapoBi ¥ HampsSMIIEHO
3aKpucTaimizoBaHi KomMmno3uth. OCHOBHI 3aBIaHHS, SIKI PO3B’A3YIOTHCS 3aCTOCYBAHHSIM
KOMIIO3HTIB y KOHCTPYKIisX. [IOHATTS mpo MaTpHIro i apMaTypH, iX (QyHKIT B KOMIIO3HTI
1 BUMOTH, SIKi CTaBIISATHCS TIEPE HUMH.

di3uK0-XiMIYHA B3a€EMO/IisI KOMIIOHEHTIB KOMITO3UTA, Kiacu(iKallisi KOMIO3UTIB 110
TUNYy B3aEMOAil #oro KommoHeHTiB. [loHATTS npo TepMoauHAMIUHYy, KIHETHYHY 1
MEXaHIYHy CYMICHICTb KOMIIOHEHTIB KOMMO3HWTa. TepMmiuHi ¥ (pa3oBi Hampy>keHHS B
komno3utax. lnsgxu onrumizamii B3aeMo1ii KOMIIOHEHTIB KOMIIO3HTA.

besnepepBHi ¥ JOUCKpPETHI BOJOKHA ¢ HHUTKOBHJIHI MOHOKPHCTAH, SIKi
3aCTOCOBYIOTHCSL JUIsl apMyBaHHSI BOJIOKHUCTI KOMIO3UTIB. (Crnocobu ojiepKaHHs
HUTKOBUJHUX MOHOKPHUCTAQJIIB Ta iX BIJIACTUBOCTI, mpuponma ix wminHocti. Crocobu
oJiepKaHHs Oe3MepepBHUX BOJIOKOH BYTJIEIIO, O0pa, KapOilLy KPeMHIiI0, OKUCY afOMIHIIO,
ix crpykTypa i BimactuBOCTi. Ponb B3aemonii HeMETaneBUX BOJIOKOH, SIKI OJIEPKYIOTh
OCa/DKEHHSM Ha METaJeBy MIAKIAAKY - HHUTKa 3 MiAKIAIKOI0, METaleBi BOJOKHA 3
Bosbpamy, MOITiOeHy, OepuItito, cTaii; iX OfepaHHS 1 BIACTUBOCTI. 3aXUCHI TMOKPUTTS
Ha BOJIOKHAX i 1X BIUIMB Ha BIACTUBOCTI BOJOKOH.

XapakTepUCTUKH  HAMpSIMIEHO  3aKpUCTali30BaHMX  Kommno3utiB.  CruiaBu
eBTEKTUYHOTO THUMY. TepMoanHaMika (a30BHUX pIBHOBAar €BTEKTHYHUX CHCTEM.
Mopdonoris ¢a3 i npunnunu kiacudikamii moABIHHUX eBTEeKTHK. barartoBapianTHi W
MOTPiiiHI €BTEKTHKH.

T'ymosi mamepianu

Ckmax 1 xnacudikamiss Tym. TexHonoriss mpuUroTyBaHHS TYMOBHX CyMIIIed Ta
dopmyBanHa geraneir 3 Tymu. Di3uKOo-MexaHiIUHI BIACTHBOCTI TyMH. BmiumB ymoB
eKCIuTyaTamii Ha  BIACTHMBOCTI T'yM. 3acTOCyBaHHS TYMOBHX  MaTepiamiB Yy
MaIMHOOY/TyBaHHI.

Cuenanu, kepamiuni ma iHWL HeOpP2aHiuKi Mamepianu

bynoBa, B1acTHBOCTI Ta BHIM TEXHIYHOTO CKJIA, CHUTANIB, TOPIEISIHH Ta (asHCY.



TyrommaBki croryku, OCHOBHI THITH, CKJIaJ1, CTPYKTYpa, BIACTUBOCTI, METOJIU OJI€P>KaHHS,
B Tomy uucai CBC -BucokoTemMneparypHuil CHHTE3, IO CaMOIIOIIMPIOETHCA.
Hanokpucraniuai marepianu. CKIsHI MacTwia i 3aXHMCHI MOKpHUTTA. Emani mams 3axucty
MmeTaniB. TexHiyHa Kepamika. BOTHETpHBKI ¥ KOHCTPYKIIHHI KepamiuHi MaTepiaid.
3acrocyBaHHS KepaMmikd B MammHOOynayBaHHi. ['padit i1 Horo moamikarmii B sKOCTI
KOHCTPYKIIIITHUX MaTepiais.

Jlaxogapbosi i kreroui mamepianu

Ckuan i Kjacugikaris naxodapboBux MaTepiaiiB. OcobmmBocTi
KPEMHIMOPraHiYHUX TOKPUTTIB. TEXHONOTIYHI METOAM HaHECeHHA Jako(hapOoBUX
nokputTiB. TexHosoris HaHeceHHS JakopapOoBUX MOKPUTTIB. [IOpiBHAIBHI BIACTHBOCTI
naxo(apOOBHUX MOKPHUTTIB Ta iX 3aCTOCYBaHHS B MAIIMHOOYIyBaHHI.

Krnetoui  marepiamm, ckman 1 kinacudikamis.  @Di3uko-XiMidHa — TIpHpOJA.
Konctpyxkuiitai knei. Cxiaa kieiloBux 3’€1HaHb. MeToau ofiepKaHHS KJICHMOBUX 3’€/IHAHb
Ta X BUMIPOOyBaHHs. 3aCTOCYBaHHS KJICHOBUX 3’ €JHAHDb B MAIIMHOOY TyBaHHI.

Po3nin 7. E¢pexTuBHICTH 3acTOCYyBaHHS MaTepiajiB y MAIIMHOOYAyBaHHI 3
YPaxXyBaHHAIM €KOHOMIYHOCTI, JOBrOBiYHOCTI, 0e31eKH Ta eKO0JIOTIYHOI YHCTOTH

Metoanka po3paxyHKy €KOHOMIYHOTO €(eKTy 3a paXyHOK paIlioHaIbHOrO BHOOpY 1
3aCTOCYBaHHS MamMHOOYMIBHUX MatepiamiB. [lopiBHSIBHI JaHi BapTOCTI BYTJIELIEBHX
crasierd | cruraBiB, KOJIBOPOBHX METAIB 1 CIUIABIB, HEMETAJIEBUX MaTepiaiB i 00JacTi iX
epextuBHOro 3acrocyBaHHs. CoO0iBapTicTh pI3HHX OmNepanid TepMIYHOI 1 XiMiKO-
TEPMIYHO1, TEpMOMEXaHIYHOT 0OPOOKHM MaTepiais.

[TigBumeHHsT HAIIHHOCTI, JOBrOBIYHOCTI Ta Oe3meku BHPOOIB MAIIMHOOYTyBaHHS
IUITXOM 3aCTOCYBaHHS HOBUX MarepiaiiB, IO BOJOIIIOTh YHIKAJIbHUMH (i3UKO-
MEXaHIYHHMH, TEXHOJOTIYHUMHU Ta eKCIUTyaTaliiHUMHU BIACTHBOCTSMH, a TaKOX
EKOJIOTIYHOI0 YHCTOTOK. YJOCKOHAJEHHS TEXHIYHMX BHMOT JIO MaTepiaiiB y
HOPMATHBHO-TEXHIYHOT JOKYMEHTAITii

PEKOMEHIOBAHA JIITEPATYPA:

1. Tynses A.Il. Meramnoeaenue. - M.: Meramryprus, 1986. — 542 c.

2. Huxudopor B.M. TexHonorus MeTaioB ¥ KOHCTPYKLIIMOHHbIE MaTepuaibl. — JI.:
Mammnoctpoenue, 1987. — 363 c.

5. Moiceenko JI.JI. Marepiano3HaBcTBO Ta TexHOJOris MatepianiB: OCHOBU Teopii,
nabopaTopHUIl MPaKTUKYM, 1HIWBiNyanbHI 3aBnaHHsA. HaByambHUN TOCIOHWK. — XEpCOH:
XJMI, 2010. -192 c., im.

6. 'apueus B.M. Marepianosnasctso: [ligpyunuk. — K.: Konnop, 2009. — 348 c.

7. BykeroB A.B. Enokcumni nanokommosutH: monorpadis / A.B. Bykeros, O.O.
Camponos, B.JI. Anekcernko. — Xepcon: XJ/IMA, 2015. — 184 c.

8. bykeroB A.B. EmnokcumHi KOMIO3UTH, MOAM(IKOBaHI BHUCOKOYACTOTHHM
IMITyJIbCHUM ~ MarHiTHEM nojem: MoHorpadis /A.B. Bykero, 0.0. CanpoHos,
B.O.Cxupnenko, B.JI. Anekcenko, O.1. Ckupaenko. — Xepcon: XJIMA, 2016. — 201c.



KPUTEPII OIHKA BCTYITHOI'O ICIUTY
Berynauit icnuT npoBOAUTHCS B yCHIN (HOopMi.

Berynne BunpoOyBaHHS BKIIIOYAa€ TEOPETUYHI 3alMMTaHHS PIBHO3ZHAYHOI CKIIAJHOCTI 3

JTUCIUILTIH (PaXOBOTO CIPSIMYBaHHSI.

[Ipu omiHmi 3HaHP 3a OCHOBY CIiJ OpaTH TOBHOTY 1 NPaBWIbHICTb BHUKOHAHHS

3aB/JaHb.

[HuBinyansHe 3aBIaHHS MICTUTH 3 3alTUTaHHS 3 TIEPEITiKY, 10 HABEJIEHO BHUIIIE.

MaxkcumainbHa KitbkicTb 0aniB ckianae 100 (mo 30 OaniB 3a npaBUJIbHY BIANOBIAbL HA

onaHe nuTaHHs) Ta 1me 10 3a0xouyBaibHUX OalliB IPH BiIMOBIII HA JOAATKOBI MUTAHHSI.

O1iHka B
Oamax

Origka 3a
HAI[lOHAJILHOIO
[IKAJIOO

Ominka 3a mkainorw ECTS

Or1iaka IlosacHenns

XapakTepucTHKa BiIOBII1

190-200

Binminzo

Bigminno (BigminHe
BUKOHAHHS JIMIIIE 3
HE3HAYHOIO KUIBKICTIO
TIOMHJIOK)

Berynnuk:
BOJIOJIIE
HaBYaJIbHUM
IPYHTOBHOI
IIOCTAaBJIEH]

- JIOCKOHAJIO
TEOPETUYHUM
MaTtepiaioM  JiIs
BIIMOBIAL Ha
[UTAHHA,
- ran0oKo 1 TIOBHO
OBOJIOJIIB TOHSATIMHUM arapaToM,
BIJIBHO Ta apryMEHTOBaHO
BHCJIOBITIOE BJIACHI JTYMKU,
KyJIbTYpYy
MOBH 1
BUKOPHUCTOBYE Cy4yacHy
TEXHOJIOTTUHY TEPMIHOJIOT1IO,
LTICHO, CHCTEMHO, Y JIOTiuHil
IMOCJITOBHOCTI Ja€ BIAIOBIAL Ha
IIOCTaBJIEH] 3alIUTAHHS,

- JIEMOHCTPYE
CIIeiaIbHOT

= TBOpPYO BHUKOPHUCTOBYE
3HaHHA JJI pO3B ’SI3aHHS
MPAKTUYHHUX 3aBIAHb,

182-189

174-181

Hobpe

Hyxe nobpe (Buiie
B CEPEHBOTO PiBHS 3
KiJIbKOMa TIOMHJIKAMH)

Ho6pe (B 1inomy
MPaBUIbHE BUKOHAHHS
3 IIEBHOIO KUIBKICTIO
CYTTEBUX MTOMHIIOK)

Berynnuk:

- BOJIOIIE TEOPETUYHUM
HaBYAJbHUM  MarTepiaioMm  Juis
BIIMOBIAL Ha IIOCTaBJIEH]
MUTaHHS,

- 30aTHUH  3aCTOCOBYBATH
BUBUYCHWH MaTepiall Ha PpiBHI
CTaHAAapPTHUX CHTYAIlil;
HaBOJUTHU OKpeMmi BJIacHi
OpUKIaAd HA  MiITBEPIUKCHHS
MEBHUX TBEPAKCHb,

- TpaMOTHO BUKJIaJa€
BiANOBiAb, ane 3Mict i Qopma
BIIMOBIAL MAaroTh OKpeMi
HETOYHOCTi,  MpHIyckae  2-3
HEMPUHIIMIIOBI  TOMHWJIKH,  SKi
BMi€ BUIPaBUTH, TOOUPAIOYH MTPU
LBOMY apryMeHTH IS
i ITBEPHKCHHS IEBHUX JIiM.




3an0BinbHO (Hemorano, | BerymHuk:
164-173 D aje 31 3HaYHOIO0 - YaCTKOBO Boﬂoﬂie
KIIBKICTIO HENOMIKIB) | yapuyanbHiM MaTepiajiom,
3MaTHHUI  JIOTIYHO  BiJATBOPUTH
3HAYHY HOTO YaCTHHY;
- BUSBIISIE 3HAHHS 1
PO3YMiHHS OCHOBHHX IIOJIOKCHB
HAaBYAILHOTO ~ MaTtepialy, aie
. BHUKJIAa€ Horo HETOBHO
3a10BIIILHO JloctaTHbO (BUKOHAHHS H. !
HEMOCITI IOBHO MIPUITYCKAETHCS
160-163 E 3aJ0BOJILHSAE A o pHITy
- L HETOYHOCTEN BU3HAYEHHAX
MiHIMaJIbHUM CTOUHOCTC y 3Have
. MOHATh, Y 3aCTOCYBaHHI 3HaHb
KPHTEPIsiM) .
JUIS ~ BUPINICHHS  TPAKTUYHUX
3aJa4, HE  BMI€  JIOKa30BO
OOTpYHTYBATH CBOi JTyMKH;
- 3aBJIaHHS BUKOHYE, aje
MIPUITYCKaE METOAOJIOTIUHI
TTOMMJIKH.
HesanoBinbsHo (3 Berynnuk:
MOKJIUBICTIO - Ma€ pO3pi3HEHI Oe3CHUCTEMHI
135-159 FX _bosp
MTOBTOPHOTO 3HAHHS,
CKJIAJIAaHHSI) - BOJIOJiE  MaTepiaJioM  Ha
€JIEMEHTapHOMY DPiBHI 3aCBOEHHS,
BHUKJIA1a€ Horo 0e3magHo,
YPUBYACTHMH PEUCHHIMH;
- TPUIYyCKAaE  TIOMHJIKH
. BU3HAYCHH1 TEPMIiHiB, AKi
He3anoBinbHO -
. MPUBOJIATh JI0 BUKPHUBJICHHS iX
HesanosinsHo (3 AMICTY"
100-134 F 000B'SI3KOBUM Y .
- MIPUITYCKAE MIPUHIIUTIOB1
MOBTOPHUM KYPCOM) . .
MTOMMIIKA npu BUpIIICHHI

MPAaKTUYHUX 3aBJaHb,

- He BiamoBimae (abo mae
HETIOBHI, HENPABWJIbHI BIAMOBIIi)
Ha OCHOBHI Ta  JOJATKOBI
MTUTAHHS.

[lepen moyaTKOM BCTYHHOTO ICIIUTY MPEACTABHUKH MPUHMAIIbHOI KOMICii MPOBOISTH

THCTPYKTaX MIOAO MPABHUI HOTO MPOBEACHHS.

Canponos Omnekcanap
OnekcaHpoBUY

["apaHT OCBITHBO-HAYKOBOI MPOTPaMH —

npodecop kadeapu TpaHCTIOPTHUX

TEXHOJIOT1H Ta MEXaHIYHOI 1HXeHepii

XepCOHCHKO1 JepKaBHOI MOPCHKOT

akazemii, 1.T.H., mpodecop
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