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JJIs 3000y TTA CTyTeHs AoKTopa dinocodil
HA OCHOBi OCBITHBOT'O CTyIIEHs MaricTpa (OCBiTHhO-KBaNi(ikaIifHOro piBHA clewianicTa)
3a crenianpHicTio 132 MaTepiao3sHaBcTBO
OCBiTHBO-HayKOBa Iporpama MaTepiajio3HaBCTBO
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IIporpama BCTYIIHOTO iCIATY JJisi KOHKYPCHOTO Bif0Opy BCTYIHUKIB /IO aCIipaHTypH
IS 3M06YTTS CTyIEHs BUMIOL OcBiTH HokTopa dimocodii (PhD) 3a crierianshicTio 132
MarTepiano3HaBcTBO, OCBITHBO-HayKOBa IporpaMa MaTepiao3HaBCTBO (Ha OCHOBI
OCBiTHBOIO CTYIIEHsI MaricTpa, OCBiTHRO-KBaNidikamniiiHoro crynens crneniainicta) - J1:
JHY, 2024 - 8 c.

Po3po6HuKY:
Canin A.®., JOKTOp TEXHIYHUX HaYK, Ipodecop, 3aBiyBay Kadeapy paKeTHO-
KOCMIUHHX Ta IHHOBAI[ilHUX TEXHOJOTI;

Mamnbko T.A., JOKTOp TEXHIYHHX HayK, podecop Kadeapu pakeTHO-KOCMIYHHX Ta
iHHOBaLIMHUX TEXHOJIOT1i;

Xoponscekuii M.€., KaHAUIAT TEXHIYHUX HAYK, JOLEHT Kapeapy paKeTHO-
KOCMIYHMX T4 iHHOBAL[IHHX TEXHOJIOTIH;

Hocoga T.B., kaHoumaT TeXHIYHHX HAYK, HOIEHT KadeIpu paKeTHO-KOCMIUYHUX Ta
iHHOBAL M HUX TEXHOJIOT1#.

ITporpaMa BCTYIIHOT'O iCTIUTY yXBalleHa:
- Ha 3acifiaHHI Kadeapyu pakeTHO-KOCMIYHHX Ta IHHOBAIIHIX TEXHOOTiH

(mpotokoi Ne 10 Bix 07.03.2024),
3aBifyBay Kadeapy pakeTHO-KOCMIYHHX Ta iIHHOBaL[iHHUX TEXHOJIOTIHA

pccessy, puaroniti CAHIH

['apaHT OCBITHEO-HAYKOBOI IIPOrpaMu ;
Asiariifia Ta pakeTHO-KOCMi4Ha TEXHiKa /f ¢ee ==z, Anaromii CAHIH
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I 3MICT PO3JLIIB TA TEM JACIUAILIIH

1. TonoBHi BHMMOTH JO BIACTHBOCTEH MaTepiadiB, IIO BHKOPHCTOBYHOTHECA Y
apialiiiHiii i paKeTHO-KOCMidHi# TeXHil.

. Kpucraniuna OyzmoBa MeTalliB, METIIYHUM 3B’ I30K.

. Kpucraniuni pewnTkd MeTaniB, IOHATTS KOOpAMHaINiHHOro 4dMcia, mepioxa
peIIiTKH. BIUTHB Jeryro4Ynx eeMeHTiB Ha IIepiol PeIIiTKH.

4. EnextponHa Gymosa MeramiB. Tumu MiXaTOMHOro 3B’S3Ky: iOHHI, KOBaJEHTHI,

MeTaTivHi Ta MOJIEKYJISIpHi 3B’ I3KH.
5. BynoBa peabHEX KpucTaiiB. [IoHATTS BakaHCii, AMCIOKAIliH, JOMIIIKOBHX aTOMIB,
nedeKTiB yIIaKOBKH, MeX 3epeH i cy03epeH.
. AHI30Tpomis BIaCTUBOCTEH KpHCTaiB.
. JIudysis B TBepmomy Tini. Mexanizmu qudys3ii. 3anexHicTs napamMeTpis qudys3ii Biz
temneparypu. Camomubysis 1 rerepo audysis. Amizorpomis audysii.
3epHOrpaHHYHa Ta MOBepXHeBa TU(y3is.
8. Kpucramizauis MeraiiB, eHepreTH4Hi yMOBM IpOIeCy KpHCTali3alii, MEXaHi3M
MpOLIECY .

9. Bymosa cmiaBiB. CmiaBu 3 XimiueuM 3’eaHaHHsM. CIUlaBH 3 €JNEKTPOHHHM
3’equannamM. CruraBu 3 ¢dasamu Jlaeca. CriiaBu 3 (hazaMu BIPOBaPKEHH.

10./Tiarpama ctaHy, npasmio ¢a3 i mpasuio Biapiskis. JliarpamMa craHy 3 €BTEKTHKOIO.
CyTHICT €BTEKTMYHOTO IepeTBopeHHs. Jliarpama CTaHy 3 NEPiTEKTHKOIO.
MexaHi3M MepUTEeKTHIHOTO IIEPETBOPEHH.

11.Teopis TepMiunoi 06po6ku craneit. Buau nporecis TepMigHoi 06poOKkH cTaii i iX
XapaKTepucTHKa. Biquan, Hopmanisanis, rapTyBaHHS, BillllyCK, CTapiHHA, XiMi9KO-
TepMiyHa 00poOka. Bubip Bumy TepMiuHOi 0OPOOKH 3al€XHO Biji NPU3HAYEHHS i
CKJIaqy Marepiaiy BUpoOy.

12.ITeperBopenHus B TBepaoMy crasi. [TomiMopdizm.

13.0cHoBHI (a30Bi MepeTBOpeHHA B cTami. MexaHisM i KiHETHKa yTBOpEHH:
aycreniTy. Posman aycTeHiTy i BIUIMB CKJIaJy Ha IPOLEC pO3Namy ayCTEHITy.
KputuyHa [MBHAKICTE TrapTyBaHHsA. Ilpupoga 1 CTIpyKTypa MapTEHCHTY.
ITepeTBOpEHHS IIPH BiAIIyCKY CTalli.

14.TepmomexaniuHa oOpoOKa.

15.Ximiko-TepmigHa 06poOKa MOBEPXHi CTATEHUX BUPOOiB.

16. Hpm-mml JIETYBaHHS BHCOKOMILHMX CTalell. BINIMB JIerylouux €leMEHTiB Ha

KiHETHKY (pa30BHX ITEPETBOPEHD i 0COOIMBOCTI TEPMiUHOT OOPOOKH.
17.BucoxominHi MapTechTHOCTapuoql crai, ix TepMoobpodKa.

18. Koposmnocnnm cTaji. 3aralbHi NPHHUMINA JIETYBaHHA. XPOMOHIKEJEBi

ayCTeHITHi CTaJIi.
19.TwraH i ¥oro CIIaBH, BIaCTUBOCTI, BUKOPHCTAHHA B MamHHoﬁy,uyBaHHl

20. AmoMiHieBi craBu i ix knacudikanis, MapkipyBaHH:A cIUIaBiB. J{ropamromiHii.
Cruasy, mo gedopMmyioThes. JluBapHi amowminiesi crmasd. Cumyminn. [amysi
3aCTOCYBAaHHS AIFOMiHi€BUX CIUIABIB.

21. Bepuiiii i cmuaBa Ha Horo ocHOBi. MeToau OepiKaHHs, BIACTHBOCTI. ['amysi
3aCTOCYBaHHS.

22. Xapominmi cram i cruiaBu. IIpMHIMIM JeTyBaHHS JKAPOMILHMX CIUIaBiB.
3mirEroroun ¢asu. XapominHi crutaBy Ha HiKeleBiH OCHOBI.
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23. KonbopoBi MeTany i cruiaBu: MarHiit, Mip, IUHK, 00BO, KPEMHIH.

24. Inctpymenranei cram. Kiacudikanis i MapkipyBaHHS iHCTPYMEHTANbHHX
craneii. YepsoHocrTiiikicts. Crani 4s piXky4oro i BUMiproBaJIbHOIO iHCTPYMEHTY,
IBHAKOpi3anbHa cTanb. CTaii Ui ITaMIIOBOrO 1IHCTPYMEHTY.

25. Moaudikysanus craineii i ciraBiB. Moaudikatopu 11 11 poxy.

26. MaruiTHi  BnmacTHBOCTI  MatepiamiB.  [liamarHeTwsMm, IapamarHeTH3M,
depomaraerusM. MarniToctpukuis. MeraniyHi i kepaMiYHi MardiTH.

27. Marepianu, 0OTpMMaHi METOAaMH ITOPOIIKOBOI MeTanyprii. Criocobu onep:KaHHs,
CTPYKTYpa, BIACTHBOCTI, IPHU3HAYEHH.

28. TlopiBHANPHA XapaKTEpHUCTHKA TEXHOJOTIYHHX METOJIB OTPUMAaHHS METaJeBHX
nopoiukiB. OTpUMaHHA MOPOIIKIB METalliB i CIUIABIB METOAAMH PO3IIOPOIIEHHS
po3MIaBiB. 3aKOHOMIPHOCTi (hOpMyBaHHS OPOIIKOBHX YACTOK IIPH PO3IOPOIIEHHI.

29. ®opMOyTBOpPEHHS IOPOIIKOBUX BHP0OiB. POpMyBaHHSA CTPYKTYPH IIOPOIIKOBHX
Ta KOMIIOBHULIMHMX MaTepiajliB IpH 3aCTOCYBaHHI AMHAMIiYHHX Ta i30CTATHIHHX
MeTOHiB IpecyBaHHA. JlMHaMiyHe I@IpecyBaHHS Yy CTaleBHX Mpec-hopMax.
Iigpocratudne npecyBaHHs. ['a30cTaTHYHE peCyBaHHA.

30. TeepnodasoBe chmikaHHA IOPOIIKOBHX MatepianiB. JIudysiiini mporecud mpu
TBeprodaszoBoMy cmikaHHi. PopMyBaHHS KOHTAKTy IpPH pi3HHX MeXaHi3Max
madysii. I[logaTkoBa cramia cmikaHHA. MexaHI3MH IOBepXHeBOI Ta 00’e€MHOL
nadys3ii aToMiB.

31. AKTHBOBaHe CIIKaHHS IIOPOIIKOBHMX Ta KOMIIO3HIIHHHUX  Marepiaiuib.
PinuHHOda30Be cHmikaHHA, cTafdili Ta MeXaHi3MH CIiKaHHfA, OCOOIMBOCTI
CTPYKTYPOYTBOPEHHS Ha Pi3HHX CTajlisx crikaHHs. 'anysi 3acrocyBaHHs.

32. ExcrepuMeHTaIbHI METOAY BH3HAYEeHHA MeXaHi3MiB crikaHHA. [Jiarpamu Emoi.

33. Komnosumiitni wmartepianu 3 wMertaneBoro Marpuiero. Ckiman, IpHHIKIN
yTBOpeHHs. IIceBHOCIIaBH, BIACTUBOCTI, TEXHOJOTii BHIOTOBJIEHHS, Tramy3i
3aCTOCYBAHHS.

34. AuTH(pUKLiiiHI mopomKkoBi MaTtepianu. Ximiunuii cknaj. [IpUHIKITN CTBOPEHHS.
@dopMyBaHHS Makpo- Ta MIKpPOCTPYKTYpH. BiactuBocTi aHTHQPHKUIIHHHX
MartepianiB, raxy3i 3aCTOCyBaHHS.

35. InctpymeHTanbHi MaTepianu. Ckiaj Ta BIACTHBOCTI TBEpAHUX CIaBiB. Metoau
BHI'OTOBJIEHHSI BUPOOiB 3 TBEPAUX CILIABIB.

36. Knacudikariss HaHoMaTepiaiiB.
37. OcobauBOCTi BIACTHBOCTEl HaHOMAaTepiamiB.

38. Cnoco6u oTpuMaHHS HaHOMaTepialiB.

39. Meronau AOCHTiKEHHS HAHOMAaTepialliB.

40. TMonimepu i IuracTH9HI MacH: KiacHikamis, METOAW OJCPXaHHs, CTPYKTypa
MOJIEKyNl ToiiMepa. Teopis pocTy l'IOJ'IiMepHPIX KpucramiB. HaaMmonexymnsapHa
cTpykTypa. ®a3oBi i (blBIfI‘IHl CTaH! nomMepm

41. Martepianu Ha OCHOBi nomlvzepm ix OTPHMAHHA, CTPYKTypa i BIIaCTUBOCTI.

42. Knacudikalris KOMIO3MIIHHIX MaTepianiB. BUMoru 1o MaTpuIli Ta apMyBaIbHHX
eleMeHTiB. Po3paXyHOK BIAacTHBOCTeM KOMIIO3HMIUHHHMX MarepianiB 3a

BJIACTHBOCTSIMH KOMIIOHEHTIB.
43. Knacudikaris METOiB BATOTOBJIEHHS KOMIIO3UIIIHUX MaTepialliB Ta BUPOOiB.

44. MexaHiyHi BIACTHBOCTI KOMITO3WI[IHUX MarepianiB. MexaHi3M pyHHYyBaHHI.
OcHOBH po3paxyHKy Ha Mil{HICTh BUPOOIB i3 KOMIIO3UIIIHHUX MaTepiaiB.



45. Kommosumiitni Matepiamu 3 moniMepHoro Matpuueo. Ckiam, BIacTHBOCTI.
Metonu otpumanHs. ["amy3i 3acTocyBaHHS.

46. BnactuBoOCTi, 061aCTi 3aCTOCYBaHHS OpraHiYHAX BOJIOKOH. MeTou BUpOGHHIITBA
BOJIOKOH Ta KOMIIO3HIIifHUX MaTepiaiiB. ['any3i 3acTocyBaHHA.

47. BnactuBocTi, o0OmacTi 3acTocyBaHHS BYIVICLIEBHX BOJOKOH. MeToau
BHPOOHMIITBA BOJIOKOH, BYIJICIUIACTHKIB, BYTJIEIb-BYIVIELEBMX KOMIIO3MIIHMHMX
Marepianis. ["amy3i 3acTocyBaHHs.

48. KepamiyHi apMmyBantHi eneMenrtd. Ximiunuii ckiay, BiacTHBOCTi. Mertomu
BUPOOHMIITBA BOJIOKOH Ta KOMITO3ULIiHHUX Marepianis. ["anys3i 3acTocyBaHHs.

49. Tlomiaminui, denon-popmansmerinmi, emoxcuani cmomu. CKiaj, CTPYKTypa,
BJIACTUBOCTI.

50. Metoau BU3Ha4YE€HHS MEXaHIYHHX BIACTHBOCTEH KOMIIOZMITiMHMX MarepiaiiB 3
TOJIIMEPHOIO MATPHLIEIO.

51. ®opMyBaHHs CTPYKTYpH 1 BIACTHBOCTEH IONIMEPHHX KOMIIO3MIIHHUX
MaTepiaiiB npu oO6pobui y dismuHmMX momsx. Meroau oGpoOKH, 3aCTOCYBaHHS,
niepeBary i o06MexeHHs.

52. IloHATTS enacTOMepHUX KOHCTPYKIIHHIX MaTepiaiiB, ix knacudikaiis 3a BUIaMH
MarepiaiiB. Ctepa BUKOpHCTaHHS B aBia- i pakeToOy1yBaHHi.

53. OCHOBHI BJNAacCTHBOCTI TIyM 1 IX MPHHIMIOBI BiAMIHHOCTI Bix iHIIHX
KOHCTPYKIIHHUX MarepianiB. I'yma i rymMoBa cyMiur - X cXOXicTs i pisHHMIE Mix
HUMH.

54. PenaxcariiiHi nmponecH B ryMi i iX BIUIMB Ha poOOTO3NATHICTh T'YMOTEXHIYHHX
BHpPOOiB.

55. T'yMa sK KOHCTPYKIIHHMI MaTepial Ay BATOTOBIICHHS IYMOTEXHIYHUX BUPOOIB,
IO KOMIUIEKTYIOTh 00’ €KTH aBia- 1 pakeToOyxyBanHsa. Cdepa BUKOPUCTAHHS T'yM,

56. Bumu i xapaktep npepopmamii ryM. CXOXicTh 1 BiAMIHHICTE MeXaHi3MiB
aedopmanii Bif TaKuX U1 METaJIeBHX KOHCTPYKIIHHUX MaTepiais.

57. BruuB TeMIiepaTypH Ha T€XHi9HI XapaKTepUCTHKH I'yM, CTaHH I'YM B 3aJI€XKHOCTI
Bil TeMmIlepaTypd. BHKOpHCTaHHS TeMIepaTypHO-4acOBOI CYMEepHIO3HIi st
IPOTHO3YBAaHHA TapaHTIHHUX TEepMiHIB 30€pe)Xe€HHs TEXHIYHMX XapaKTePHUCTHK
TyM 1 rapaHTifHUX TepMiHIB 30epexeHHS pOOOTO3JATHOCTI I'yMOTEXHIYHHX
BUpOOIB B 00’ €KTax.

58. BuuB pagianifiHOro OmnpoMiHeHHsT Ha CTPYKTYypy 1 BIACTHBOCTI MeETAllEBHX
MarepianiB. Bunu onpominenns. IlepsunHi nedext y Marepianax.

59. Papiamniiine 3MintHeHHA MaTepianiB. Panianifine okpux4yBaHHSA MaTepialis.

60. Paniarmiitne posmyxaHHs i pagiauniiHuii pocT MaTepiais.

61. BruB pi3HUX BHJIIB OIPOMiHEHHS Ha NOJIiMepU3allilo, CTPYKTYpY Ta BIACTHBOCTI
HOJIIMepiB.

62. Ilamuso ansa aroMHUX peakTopis. [Ipouecu 36araueHus ypaHy.

63. Meronu gnocuipkeHHS  CTPYKTypd, ¢asoBoro cxiamy. Meranorpadis.
[IpocBidyroda i CKaHyl4Ya €NEKTPOHHA MIKpOCKOMisA. PeHTreHOCTpyKTypHHiA
aHai3, MiKpOPEeHTTeHOCIIEKTpaIbHUI aHaTi3.

64. Meronu TepMidHOro aHaii3y ¢)a30BHX IEPETBOPEHb Y METAJIEBHX 1 ITOJIMEPHHX
Mmarepianax. [udepeHmianpHuii  TepMiuHME  aHamis.  JludepeHuianbHuit
TepMorpaBiMeTpuuHu anaimi3. Ckanyroua KajopimMeTpis.



II KPUTEPIi OLIHKHU BIAIIOBIIEA

Koxua Bignmosigs Ha nutanHs ouinioerses 3a 100 - 0aIBEHOIO MIKAJIOKO:

60-63 Ganu BHCTaBIAETHCS BCTYIHHUKY B aclipaHTYpy, SKHH JEMOHCTpPY€ HETOBHY
BiIOBip 3 HE3HAYHMMM HETOYHOCTSAMHM Ta IOMUIKaMU y (GOpPMYJIIOBaHHI.
Bianosings He Mae JIOrigHOI 3aBepIIeHOCTi, 0OpaHO HepalliOHANLHUM MAXix Ao
PO3B’si3aHHS 3a/1adi, BIACYTHI NPUKIafy, KOPEKTHO BXXMBaHI TEPMiHH, ajle He BCi
HOHATTS PO3KPUTO, HABEJIEHO BCi PO3MIPHOCTI (Di3SMYHMX BENMYMH, HE TPUBEICHO
NPaBHIBHUMN y3arajbHIOIOUHI BUCHOBOK.

64-74 Ganu BUCTABIAETHCA BCTYIIHHKY B acCIipaHTypy, AKUH JEMOHCTpyeE 3HAHHS B
o0MexxeHOMY 00Cs3i, He 3Ha€ 3HAYHOT YaCTHHYU [IPOrPaMHOr0 Marepiairy, OCHOBHHX
IOHATH 3 aBTOMATHU3allil Ta KOMII'IOTEpPHO-IHTETrPOBaHUX TEXHOJOTIH, JOIyCKal0Th
iCTOTHI NOMHJIKM 3 BH3HAQUEHHSM OCHOBHHX IIOHATH 3a Taly33i0 3HaHb, He
CIIPOMOXKHHI BUKOHATH i JaTH OL[HKY BIUIUBY Ta HACNIiAKiB Ha BUPOOGHHULTBI NpH
3aCTOCYBaHHi HOBUX METO/iB aBTOMaTH3aIlii.

75-81 6anu BCTYNHMK 3Hae (BiATBOpIOE) HaBUAJLHHI Matepiall, HaBOOUTH AEAKi
OCHOBHI BU3HAYEHHS Ta IIOHATTA, 1X 3MIiCT Ta MOXe JIaTH IM ITOSICHEHH, aje He BMi€e
CaMOCTIf{HO aHAaTi3yBAaTH, y3araJlbHIOBATH, POOUTH BUCHOBKHU. Y BIJIIOBilI MOXE
6yTH NOpYIIEHA IOCTiOBHICTH BUKJIAIeHHS HAaBYalbHOTO MaTepiaiy, MaloTh MicIie
OKpeMi rpy0i MOMMIIKH Y (OpMyITIOBaHHI TEOPETHYHHX ITOJIOKEHE.

82-89 Gany BCTYIHUK MPABHJIBHO Ta JIOTIYHO BiATBOPIOE HABYAIIBHUM Matepial, 3HA€E
OCHOBHI Ta JOMOMIXHi BU3HAYEHHS Ta IIOHATTS, X 3MICT, MOXKE JaTH iM IOSCHEHHS,
MOJKE BCTAHOBIIIOBATH HAMCYTTEBilN 3B’S3KM MiX sSBHINaMH, (axtamu. Moxe
CaMOCTIMHO aHaNi3yBaTH, y3arajbHIOBaTH, POOWTH BHUCHOBKH. BMi€ HaBOIWTH
OKpeMi BlacHi NpPUKIaId Ha MiATBEpUKEHHA BHKIAJEHAX MyMOK. Binmosins
BMKOHAHa y JIOTiYHO OGyA0BaHa, IPOTe MAlOTh MicClie IIOMUIIKH y (OopMyIIIOBaHHi
OKpEMUX IIOJIOXKEHb.

90-100 GamiBp BCTYNHMK BOJIOZI€ TIIMOOKAMH 3HAHHSMM, BMi€ Y3arajlbHIOBaTH i
CHCTEMaTH3yBaTH iH(OpMaLif0, BUKOPHCTOBYE 3arallbHOBiIOMi JIOKA3M y BJIACHiH
apryMeHTalii. BMie HaBOZWTH OKpeMi BIacHi NpPHKIATH HA IiATBEPKEHHS
BUKJIafeHHX AyMoK. CyTTe€BMM MOMEHTOM BiJMOBii BCTYIHHKA NOBHHEH OyTH
3B’A30K TeOpii 3 IPaKTHKOK, BMiHHA 3aCTOCOBYBATH TEOPETHYHi 3HAHHS IPHU
PO3B’s3aHHI IPAKTHYHUX 3aBJaHb.

ITpu ocTaToYHi¥ OWHI{ Pe3y/IbTaTiB BUKOHAHHs 3aBJaHHS BPaXxOBYETHCA 3MATHICTH
taxiBus:

- 3aCTOCYBaTH NpaBWJIa, 3aKOHM, METOZM, NPHHIMIIH KOMII IOTePHO-iHTErPOBAHHUX
TEXHOJIOTi} Y KOHKPETHHUX CHTYaIlisX;

- aHamidyBat i omimoBatu Qaktd, moOAll y ramysi aBTOMaTH3auii Ta
npunanoly/ryBaHHS;

- BHKJAfaTH MaTepiald JOTiYHO, MOCTiJOBHO 3 JEMOHCTPAI€I0 CBITOIVIAAY Ta
MFCJICHHS 32 OCBITHBOIO POrPaMOI0 aBTOMATH3ALliS Ta KOMII IOTepPHO-iHTErpOBaHi
TEXHOJIOT11.
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