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BianosiaHo Ao po3giny X cratTti 62 3akoHy YKpaiHu «lpo suwy ocsity» (Ne 1556-VII Big,
01.07.2014 p.), BUBiIpPKOBI AUCUUNAIHN — ANCUUNIIHM BiNbHOTO BMOOPY CTYAEHTIB ANS NEBHOrO PiBHSA
BMLLOI OCBIiTM, CNPsAMOBaHi Ha 3abe3neyeHHs 3ara/ibHUX Ta cneuiafbHUX (baxoBMX) KOMNETEHLN 3a
cneuianbHicTio. O6cAr BUBIPKOBMX HaBYaIbHUX AUCUMMAIH CTAaHOBUTb He meHLwwe 25 % Big, 3arasnbHOi
KinbkocTi KpeauTiBs EKTC, nepeabayeHmx ana AaHoOro piBHA OCBITH.

Bnbip aucumnnid, wo 3abe3neuvyloTb3 arajsibHi KOMMETeHLii 34iMCHI0OETbCA BignosigHO A0
MonokeHHA Npo peanisauilo npaBa Ha BiIbHUA BMOIP HaBYa/IbHUX AUCUMMAIH 34006yBaYaMun BULLLOI
ocsith KMl im. Iropsa CikopcbKoro i3 3arasibHOYHIBEPCUTETCbKOrO KaTasiory B cuctemi my.kpi.ua.

Bnbip aucumnnid, wo 3abesneuytoTb cneuianbHi (dbaxoBi) KomneTeHUii, 34iMCHIOETbCS 3
KadeapanbHoro ®-Katanory B cuctemi my.kpi.ua.

®-Katanor MmicTMTb aHOTOBaHWI nNepenik AUCUMNAIH, AKI NPOMOHYKTbCA ANA O0OpaHHA
CTyAaeHTaMu  apyroro (marictepcbkoro) piBHs BO  3rigHO HaBYanbHOrO MNAaHy HA HACTYMHWUM
HaBYa/IbHUM PIK.
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5 Kypc

Oucumnnina

EJIeKTpOHHO-30H/0B1 MeTOAU aHAJII3y pPEYOBHUH Ta
MarTepiaJiB

PiBeHb BO

[pyruii (marictepcbKui)

Kypc

1 (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoOCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop ayautopHUX/96 roa camocTiiiHoi po6oTun

Mosa BUKnaaaHHA

YKpaiHCbKa

Kadepgpa

BucokotemnepaTypHUX matepiasnis Ta NOPOLUKOBOI MeTanyprii

Bumoru Ao noyatky
BMBYEHHA

3HaHHA 3 i3MKM | maTemaTMKK, Kpuctanorpadia, KpUCTanoximia Ta MiHepanorisa,
KPUCTaNOXiMia TYyronaaBKMX CNONYK

Lo 6yae BuBuaTuca

BuByatnCb GyayTb nepls 3a BCe OCHOBM €NEKTPOHHOI ONTUKM, AIKA OAE MOXKIAUBICTb
NPOHWUKHYTU B YapPiBHUM CBIT €/IEKTPOHHO-MiIKPOCKOMIYHUX KaPTUH CTPYKTYPU PEYOBUHU
BK/ItO4alo4M i biosioriyHi maTepianv npu 36inblUeHi Bif, COTHI 0 MiiOHHY KpaT, 3a AKOro
BXe BMAHO OKpemi atomu. CTyaeHTM no3HanomnATbca 3  GyHAAMEHTANbHUMMU
32aKOHaMM B3AEMOAIT €NeKTPOHHOro MNPOMEHI0 3  PEYOBMHOLO, cepen,  AKMUX
3aKOHOMIPHOCTI BUMHMKHEHHA Pi3HUX TUMNIB BTOPUHHWUX BUMNPOMIHIOBAHb, WO HECYTb
iHbopMaLilo NPO KOHUEHTPALi XIMIYHUX e/IEMEHTIB He Ti/IbKM B PEYOBUHI fIK LiI0ro,
ane M B OKPEeMUX YacTUHKax 1i po3mipom B AeKinbka MiKpoH. Kpim uboro crae
AOCTYMHOW iHGOpMaLia NpPO KPUCTaNiYHY CTPYKTYPY PEYOBMHM B LUinomy i B
MiKpoob’emax. Lli meTogM BMKOPUCTOBYIOTbCA A1 BMBYEHHA MpUpoaM Ta npouecis
YTBOPEHHS PEYOBMHM i MaTepianiB He TiNIbKM B 3E€MHUX, asie 1 B KOCMIYHMX YMOBaX,
HaNpWKAag, Ha iHWKX NNAHEeTaX, METEOPUTAX, KOMETaX.

Yomy ue uikaso/Tpeba
BMBYATU

3HaHHA aucumnaiin niasuilye npodecinHMin piBeHb cneulianicta — maTtepiano3HaBLs,
Hagae omy 6inbwKnii cTyniHb cBoboan BMH6OPY PobBOTM B CBITi LWBUAKOMNAUHHOI 3MiHN
npiopuTeTiB cneuianbHoCcTeM i cneuianisauin, To6TO 3abe3neyye Komy bGinbuy
YHiBEPCANbHICTb AK cnewianicta - NoniTexHiKa.

Yomy mo3KHa MOHa  HaBYMTUCb  AK  CY4YaCHY  e/IeKTPOHHO-MPOMEHEBY  TEXHiIKY  MOMKHA
HaBUUTUCA (PE3YNBTATU| BKOPUCTOBYBATU ANA BUPILLEHHA HAaYKOBUX | TEXHONOTIYHMX Npobaem.

HaBYaHHA)

Ik moXKHa 3HaHHA MaTepianly AMCUMNAIHM  BUKOPUCTOBYETbCA B NabopaTtopiax HayKOBO-
Kopucryeatuca AOCNIAHULBKMX 3aKNaAiB Ta B LLEHTPA/IbHMX 3aBOACLKUX nabopaTtopinx, B nabopaTopiax
HabYTUMM 3HAHHAMM | | 1101 Ta KPUMIHANICTUYHOT EKCMepTU3M.

YMiHHAMU

(komneTeHTHOCTI)

IndopmauiiiHe
3abe3neyeHHA

Poboya nporpama ancumnninm (nnabyc) is PCO, eneKTPOHHUM NiAPYYHUK, A0 AKOTO
BK/IIOYEHO MPAKTUKYM Ha KOMN'IOTEPHUX TPEHAXKEPAX, MYNbTUMELiHI npe3eHTaLii
NEKUin, NPaKTUYHI 3aHATTA..

dopma npoBeaeHHA
3aHATb

NeKuii 3 MynbTUMeEAiIMHO Npe3eHTaLiElD, NPaKTUYHI PobOTH, HA AKUX CTYAEHTM Ha
KOMN'toTepHUX TpeHa)kepax oneparopis €NeKTPOHHUX MiKpocKonis i
PEHTreHOCNEKTPAaNbHOroO  MIKPOAHanizatopa 3aCBOKKTb TEOPETUMYHI  3HAHHA i
OTPUMYIOTb MPAKTUYHI HABUKM.

CemecTtpoBuit
KOHTPO/b

Ek3ameH




ucumnaiHa

Mikpockomis i aazcopoLiiHUI aHAJIi3 HAHOCUCTEM

PiseHb BO

Dpyruii(marictepcbKuit)

Kypc

1 (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop, ayautopHuUx/96 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLIKOBOI MeTanyprii

Bumoru o noyaTtky
BMBYEHHSA

3HaHHA 3 ¢i3nKK, ximii, PiznyHoT Ximii, Kpnctanorpadii, Kpuctanoximii Ta miHepanorii,
di3nKu KOHAEHCOBAHOrO CTaHy ana MaTepiano3HaBLiB, TEPMOgUNHAMIKMU
KOHAEHCOBAHOro CTaHy

Lo 6ype BuBuatuca

BuBYaTUCb OyayTb Meplu 3a BCE METOAM AOCAIAMEHHS HaHOPO3MIPHUX CUCTEM, AKi
AAOTb MOX/MUBICTb MPOHUKHYTU y iX TAMOMHKM i NOBGAYMTM YapiBHI €NeKTPOHHO-
MIiKPOCKOMNIYHMX KAapTUH CTPYKTYpPU LMX cucTem 3a 36inblUeHHA Big, COTHI 40 MiNiOHHY
KpaT, 3a AKOroO B)e BMAHO OKpemi atomu. CTyaeHTM NOo3HaAMOMANATbCA 3
dyHOAAMEHTaNbHMMM 3aKOHAaMW B3aEMOAIT €NEKTPOHHOIO MPOMEHIO 3 PEYOBUHOMD, LWO
HecyTb iHPOpPMALLitO NPO KOHLEHTPALI0 XiIMIYHUX eNeMEHTIB He TiIbKM B PEYOBUHI AK
Linoro, ane M B OKpPeMMX YacTMHKax. Kpim uboro crtae goctynHot iHpopmauia npo
KPUCTaNiYHY CTPYKTYPY PEYOBUHM B Uinomy i B MiKpoob'emax. Ui metoam
BUKOPUCTOBYIOTLCA ANA BUBYEHHA NPUPOAM Ta NPOLECiB YTBOPEHHA PEYOBUHWU i
MaTepianiB He TiNbKM B 3eMHMX, ane M B KOCMIYHMX YMOBax, HanpwuKknag, Ha iHWuX
nAaHeTax, MeTeopuTax, KomeTax.

Yomy ye
uikaso/Tpeba
BUBYATH

3HaHHA aucumMnaiHn niaBuiLye npodecinHMin piBeHb cneuianicta — maTtepiano3HaBLs,
Hagae omy b6inbwKii cTyniHb cBoboan BMH6OPY PobBOTM B CBITi LWBUAKOMNAUHHOI 3MiHN
npiopuTeTiB cneuianbHOCTEX | cneuianisauii, Tob6TO 3abe3neuyye Komy 6inbly
YHIBEPCANbHICTb AK CneLjianicta - NoAITEXHIKa.

Yomy moKHa MoHa  HaBUMTMUCb K  CYYaCHY  e/IeKTPOHHO-NPOMEHeBY  TeXHIKYy  MOMKHa
HaBYUTUCA BMKOPUCTOBYBATK 1A BUPILLEHHA HAYKOBMX | TEXHONOTYHMX Npobaem.

(pe3ynbTaTn

HaBYaHHA)

AAK moXKHa 3HaHHA MaTepiany AUCUMNAIHM  BUKOPWUCTOBYETbCA B /labopaTopiax HAyKOBO-
KopuctyBaTucs AOCNIAHULBKUX 3aKNagiB Ta B LLEHTPabHUX 3aBOACBbKUX nabopaTtopisax, B nabopaTtopiax
HAbyTMMM 3HAHHAMM | MUTHOI Ta KPUMIHANICTUYHOT eKcnepTU3n

i yMiHHAMM

(KomneTeHTHOCTI)

IHpopmauitHe
3abe3neyeHHnA

Po6oua nporpama gucumnnnidm (cunabyc) i3 PCO, enekTpoHHUI NigpyYHUK, 40 AKOro
BK/IlOYEHO N1ab0opaTOPHMIM NPAKTUKYM Ha KOMMN'IOTEPHUX TPEHAXKepax, My/bTUMeilHi
npeseHTaLii nekyin

dopma npoBeseHHA
3aHATb

Nekuii, nabopaTopHi poboTn

CemecTtpoBui
KOHTPO/Ib

Ek3ameH




Oucumnnnina

KoMmn’'oTepHi 3aco06M ONTUMA/IBHOTO BUOGOPY
MarTepiaJiB

PiseHb BO

Opyruit (marictepcbkuii)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMOCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop, ayautopHUx/96 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepatypHux maTtepianis Ta NOPOLUKOBOI MeTanyprii

Bumoru go 3HaHHA 3 MaTeEMATUKK, Gi3UKN, META/IO3HABCTBA, MEXAHIYHMX BACTMBOCTEN Ta

noYyaTtky IHLWMX ANCUUNAIH UMKAY NPodeCiiHOT NiAroTOBKU NepLIoro piBHA BULLOT OCBITU

BMBYEHHSA

Lo 6ype MpuHuMnK Ta 3acobmn onTumanbHoro BuMbopy maTtepiany Ana 3agaHMX YMOB 110ro

BMBYATUCA eKkcn/yaTauii, meToau 6araTokpuTepianbHOT oNTUMI3aLii Npu BUb6opi maTtepianis
Ta NporpamHi 3acobu ans ix peanisadii.

Yomy ue Temnu Ta TeHAEHLT PO3BUTKY TEXHIKM, BUMAratoTb Bif, iHXXeHepa NpUNHATTA

uikaso/Tpeba pilleHb, AKi € ONTUMANbHMMM 33 3a4aHNUM KPUTEPIEM UM CUCTEMOIO KpuTepiis.Lle

BMBYATU TBEPAKEHHS € CnpaBeA/IMBUM i CTOCOBHO KOHCTPYKLLM, i CTOCOBHO TEXHO-AOTII, i

CTOCOBHO MaTepianis.MpUHLMIN ONTUMANIbHOrOBMOOPY MaTepianis BUBYAOTbCA
3 3aCTOCYBAHHAM Cy4aCHOro NPorpaMHoro 3abesneyeHHs, AKe 3HaNLWIO CBOE
3aCTOCYBaHHA Ha NiANPUEMCTBAX NPOBiAHUX CBiTOBUX ¢ipm — Boeing, Rolls-
Royce, Airbus, SiemenceTa BUKOPUCTOBYETLCA Y AECATKAX HaYKOBUX LLEHTPIB Ta
yHiBepcuTeTiB 3axigHoi Esponu Ta lMiBHIYHOT AMepUKn

Yomy MOKHa

OBoJI0AITM NPUiOMammM ONTUMaNbHOTo BU6OpPY MmaTepianis, ocHoBamunLCA —

HaBYMTUCA aHani3y Ta 3acobamu Moro NpoBeAeHHA, BUKOPUCTAaHHAM MoAeNei TEXHO-
(pesynbraTn NOTiYHUX NPOLECiB ANA ONTUMANIbHOTO BUOBOPY TEXHONOTiT BUTOTOBNIEHHHA.
HaBYaHHSA) MeToto BMKNaAaHHA AUCLUNAIHW € PO3LLIMPEHHA BONOAIHHA KOMNETEHTHOCTAMM:
- 34aTHICTb BUABNATM Ta CTaBUTM Npobaemu B chepi maTepiano3HaBCTBA,
NPUMMaTh ePeKTUBHI pillEHHA ANA iX BUPIWLEHHS;
- 30aTHICTb A0 KPUTUYHOIO aHaNi3y Ta NPOrHO3yBaHHA XapPaKTEPUCTUK HOBMX Ta
iCHYtOYMX MaTepianiB, NnapameTpiB NPOLLECiB iX OTPUMAHHSA | 06pObKK Ta
BMKOPWUCTAHHA Yy BUpobax (abo y BUpOOHMUYMX yMOBaX);
AIK MOXKHa OpeprKaHi 3HaHHA Ta YMIHHA MOXHA BUKOPUCTATK:
KOpUCTyBaTUCA - Y peanbHUX BUPOOHUYMX yMOBaX — ANA NOLIYKY ONTUMAIbHOI 3aMiHU
HabyTummn iICHYIOUYMX MaTepianiB YM TEXHONOTIYHMX NPOLECIB;
3HaHHAMM i - AnA obrpyHTyBaHHA BBeAEHHA abo 3aMiHM MaTepiany, BKAKOYHO 3 MOro
YMiHHAMU €KOJIOTIYHICTIO Ha ocHOBI 0bmexkeHoro LCA aHanisy;

(KomneTeHTHOCTI)

- [AnA Kpaworo po3yMmiHHA MicLA HOBMX MaTepiafiB BNACHOrO po3pobieHHsA B
MmaTepiano3HaBYili EKOCUCTEMI.

IHpopmauitHe
3abe3neyeHHnA

Cuctema Granta Design CES Edupack.

dopma
npoBeAeHHsA
3aHATb

[eHHa / anctaHuinHa / 3miaHa

CemecTtpoBuit
KOHTPO/Ib

Ek3ameH




Ouvcumnnnina

KoMm'loTepHe Mo e/Il0BaHHS CTPYKTYpPHU MaTepiaiB

PiseHb BO

Opyruit (marictepcbkuii)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoOCTiNHOI

5 KpeauTtn/150 rop,
54 rop ayautopHUx/96 rog camocTinHoi po6oTu

poboTtu

MoBa BUKnagaHHA pra.l'HCbKa

Kadepgpa ®i3nyHOro marepiaznio3HaBCcTBa Ta TEPMiIUHOT 06PO6KM

Bumoru go 3acBoeHHA Mmatepiany KypciB: “MeTanosHascteo”, "TepmiuHa o06pobka",

noyaTKy "MexaHi4YHi BNaCTMBOCTI | KOHCTPYKLUiMHA MiluHicTb MaTepianis". "®iznka",

BMBYEHHSA "Ximis", "Buiia matematmka"

Lo 6ype OKpim 3arasbHMX BigOMOCTEM NPO KOMM'tOTEpHE MoAentoBaHHA, byayTb

BMBYATUCA PO3rAAHYTI NUTaHHA NOOYA0BM PiBHAHb A8 NPOrHO3Y CTPYKTYPU i BIaCTUBOCTEN
MeTaneBux mMmaTepianiB Ta MeToau iMiTaliMHOro (Komn'toTePHOro) MoaentoBaHHA
maTepianis.

Yomy ue di3nyHi B1laCcTMBOCTI maTepianis 3asexaTb Big 6aratbox pakTopis, AOCAIANTU iX

uikaso/Tpeba BCi €KCNnepuMMeHTaNbHO AOCUTb BaXKOo i poporo. Ocb TyT Ha AONOMOTrY i

BMBYaATU NPUXOAUTb KOMN'LOTEPHWUI EKCNEePUMEHT, AKUN [03BONAE BiAHOCHO LWBWAKO

OTPUMATU Ui 3anexkHocTi. Takui nigxia, cra€e Bce binbll aKTyanbHUM AN
AOCNiAXeHb CUCTEM HA HAHOPIBHI, ANHAMIKY 3MiH B AKUX A0CAIAUTU Pi3UYHUMM
MEeTOAaMN MalyKe He MOM/INBO. BU oTpMmaeTe TeopeTuyHy i npakTuyHy 6asy
ONA  AOCHIAMKEeHHA MaTepianiBMeToAamm MaTemaTMyHoro (Komn’toTepHoro)
MOAENt0BaHHA.

Yomy MOKHa

3acTocoBYyBaTM Cy4YacHi MaTemaTu4yHi MeToaM, KOMMN'IOTePHi TexHonorii Ta

HaBYUTUCA cneujanisoBaHe nporpamHe 3abesneyeHHA 41A TEOPETUYHOrOPO3B'A3aHHA 3a4au

(pesynbtatn MmaTepiafio3HABCTBA.

HaBYaHHA) 3a4iAicHIOBAaTM  CTaTUCTUMYHY OOPOOKY i CTAaTUCTMYHMIA aHani3 pesynbTaTiB
eKCnepumeHTiB.

AAK MOXKHa HabyTi 3HaHHA | yMiHHA A403BONATbL PO3YMITM Ta BUKOPUCTOBYBATM MATEMATUYHI

KOpUCTYBaTUCA Ta YMC/IOBI METOAN MOLENIOBAHHA BNIACTMBOCTEM MaTepianiB, a TaKOX ABUL, Ta

HabyTnmmn NpoueciB, AKi BiAOYBalOTbCA B HUX.

3HaHHAMM i

YMiHHAMU

(KomneTeHTHOCTI)

IHpopmauitHe

HaByanbHa Ta poboya nporpamu agucumnnidim; PCO; MeToaMYHi BKasiBKu;

3abe3neueHHsn pekoMeHOOoBaHa JiTepaTypa; CchneuianbHa AiTepaTypa Ta MmaTepianu, AKi
ony61iKyBaHHI B BITYN3HAHUX Ta 3aKOPAOHHUX CTATTAX

dopma Nekuy,ii, TabopaTopHi poboTn

npoBeAeHHA

3aHATb

CemecTtpoBui EKk3ameH

KOHTpPO/Ib




Oucumnnnina

PeHTreHiBCbKM# aHaAJIi3 JUCIIEPCHUX MaTepialiB

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop ayautopHuUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepianis Ta MNOPOLUKOBOI meTanyprii

Bumoru ao
noYyaTtky
BUBYEHHA

3HaHHA, OTPUMaAHI CTYAEHTOM B pamMKax AUCLUUMNIH BULWLA MaTemaTuKa; ¢i3ukKa; Xximis;
Kpuctanorpadis, meTano3HaBCTBO; TepmMiyHa ob6pobka meTaniB Ta cnnagis; ¢i3nKa
KOHAEHCOBAHOro cTaHy; ¢®i3M4Hi BNAcTMBOCTI Ta MeTOAN AOCNIAMEHHA MaTepianis;
AiarHOCTUKA | MeToaMn CTPYKTYPHOrO aHanily martepianis.

LLlo 6yae
BUBYATUCA

OcobnmsocTi GOpMYyBaHHA PEHTIEHIBCbKUX iHTEPPEPEHLIMHUX KapTUH AMUCIEPCHUX
mMmaTepiani, OTPUMAHUX PiI3HUMM METOZaMM, Ta BU3HAYEHHA HA iX OCHOBI dopmm,
PO3MipiB, TOHKOi CTPYKTYpu (610KIB Ta MIKpOHaAMNpy»KeHb) Yy LWMPOKOMY iHTEpBani
OMCNEepCHOCTI, Cy4YaCHi MeTOAMKM KOHTPOAK CTPYKTYPHMX 3MIH B AUCAEpPCHUX
MaTepianie Ha Pi3HUX CTAAIAX OTPMMAHHA.

Yomy ue
uikaso/Tpeba
BUBYATKH

Ona Toro, Wob6 cTaTy KOHKYPEHTOCMPOMOXHUM Paxisuem. PeHTreHiBcbKi (AndpakKLinHi)
MeTOAM AOCNIAMKEHHA AaoTb NPAMY i HaNbiNbW 06 eKTUBHY iHPOPMAaLLiO MPO aTOMHO-
KpUCTaniyHy OyaoBy TBepAoro Tifa. Bonogitoum uymu metogamu, CTyAEHT CTae
daxiBuem, 34aTHUM BUPILLYBATM 334a4i BCTaHOBJIEHHA B3aEMO3B A3KY MidK  XiMiYHUM
CK/IafloM, BHYTPilUHbOW OyA0BOKO Ta  PiBHOMAHITHUMKU  i3UKO-XIMIYHUMKM i
MEeXaHIYHMMW BNACTUBOCTAMM MaTepianis, B T.4. AUCNEPCHUX.

Yomy MOKHa
HaBYMTUCA
(pe3ynbTaTn
HaBYaHHA)

CTyAeHT byae 3HaTy:

— }i3NYHY CYTHICTb | MOMAMBOCTI METOAIB PEHTIEHIBCbKOrO  AUPPaKLUIAHOro
eKCrnepmMmeHTy AN AOCNiaXeHHA maTepianis 3 Pi3HUM CTyneHem ANCNePCHOCTI;
—MeToAM BU3HAYeHHA a30BOro CKNaAQy Ta CTPYKTYPHOrOo CTaHy MOPOLIKOBUX
MaTepianis 3 3aCTOCYBAHHAM PEHTIEHIBCbKOro aHanisy;

CTYAEHT byae BMiTu:

— OpraHi3yBaTn po3pobKy nporpam i MNpPOBeAEHHA KOMMAEKCHUX [AOCNigKeHb Ta
BMNpobyBaHb MaTepianis, HanisdabpurKaTie i BUPOOLIB;

— BMbMpaTM HeobXigHI MeToaWn AOCNIAXKEHHA CTPYKTYpW, $a3oBOro Ta efleMeHTHOro
CKNaay, HeobXiAHUX ANA PO3PaXyHKIB Ta KOHCTPYIOBAHHA NMOPOLIKOBUX MATepianis;

— NPOBOAUTU  eKCNepuMeHTaNbHi  AOCNiAXKeHHA  npoueciB  po3pobKM  HOBMX
NOPOLLKOBMX MaTepianis Ta BUPOHIB 3 HNUX 3 BUKOPUCTAHHAM CYHaCHUX METOAMK

— BpPaxoByBaTM BNAMB CKAagy, CTPYKTYpWU Ta PoO3Mipy ii eflemeHTiB, iX po3noginy 3a
po3mipamm Ha di3MKO-XiMiYHI Ta MexaHiYHi BNacTUBOCTI MaTepianis i3 Pi3HUM CTyNeHem
AMCNEepPCHOCTI.

AK MOXKHa
KOpUCTyBaTUCA
HabyTummn
3HAHHAMM i
YMiHHAMU
(KomneTeHTHOCTI)

CTYAEHT 3MOXKe:
— npauoBaTh i3 OOCAIAHULBKMM YCTAaTKYBAaHHAM 3aCTOCOBYHOYM Cy4YacHi meToam i
METOAMKMN eKCNEePMMEHTY Yy 1abopaToOpHUX Ta BUPOOHMUMX YMOBAX;
—3aCTOCOBYBAaTU CTAaHZAPTHI Ta po3pobAATM HOBI  MeTOoaM
BM3HAYEHHA CTPYKTYPU BMXiGHUX MaTepianiB Ta roToBOI NPOAYKLii;
— NpoBOAUTN AocnigHUUbKi poboTu, cTaHaapTu3auito, ceptTudikauito i akpeauTauito
maTepianiB Ta BUpobiB Ha niacTaBi 6a30BMX 3HAHD;

BunpobysaHb AnA
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— BUKOPMUCTOBYIOYM 3HAHHA KiHETUKM $Ha30BUX NepeTBOPEHb B CUCTEMI 3i CKNA[HOMO
Aiarpamoto $a3oBMx piBHOBaAr BM3HavaTM GA30BUIN CKAaL Ta CTPYKTYpy KiHUEBOro
NPOAYKTY;

— BUKOPUCTOBYBATU Ha MPaKTULi YMiIHHA B OpraHisauii 4oCnigHUUBbKUX POo6IT B ranysi
maTepiasio3HaBCcTBa, npodeciiHoi ekcnayaTauii i KOHTPOAO 3a POOOTOK Cy4yacHOro
obnagHaHHA i npuaaais Ta GopmyoBaTU HOBI AOCNIAHNLLKI 3a4aui;

—dopmyBaTK Ta aprymeHTyBaTU OCOBUCTI MipKyBaHHA i HayKOBY MO3MLIiO Ha OCHOBI
OTPUMAHUX AaHWX, aHanisyBaTM i pobuTM BUCHOBKM i3 npobnem, AKi BUHWUKAIOTL Y
npodecinHin aianbHOCTI, 0bOPMAATH, NOAABATH | NPE3EHTYBATU OTPUMAHI pe3ybTaTu.

IHpopmauinHe

Poboua nporpama aucumnnidn (cunabyc) i3 PCO, KOHTPONbHI 3aBAaHHA, HaBYa/IbHO-

3abe3neyeHHs METOAMUYHUIA KOMMNNEKC, HaBYa/ibHUIA MOCIOHUK, METOAMYHI BKa3iBKM [0 BMKOHAHHA
nabopaTopHux pobiT.

?o(?BNéa €HHA Rexul

3;’“““;"‘ NabopaTtopHi pobotn

CemecTposuii 3anik

KOHTPO/Ib

10




Oucumnnnina

AudpakuiHi MeToAu AOC/IAiAX)KEeHHA HAaHOMaTepiaJiB

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop ayautopHuUx/66 rog camocTiiHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLIKOBOI MeTanyprii

Bumoru ao
NoOYaTKy BUBYEHHA

3HaHHA, OTPUMaHI CTYAEHTOM B paMKax AUCLUUMNAIH BMLA MaTemaTuKa; disnkKa; ximis;
Kpuctanorpadis, MeTaso3HaBCTBO, TepmiyHa obpobka meTtaniB Ta cnnasis; ¢i3nKa
KOHAEHCOBAHOro CTaHy; i3n4YHi BAACTUBOCTI Ta MeToAU AOCNIAXKEHHA maTepianis;
AiarHOCTUKA | MeToaun CTPYKTYPHOrO aHanily martepianis.

Lo 6ype OcobnnsocTi popmMyBaHHA PEHTTEHIBCbKUX iHTEpPdEPEHLIMHUX KapTUH AMCNepPCHUX

BMBYATUCA mMmaTepianiB, OTPUMaAHUX PISHUMKU MeETOAaMM, Ta BM3HAYEHHA Ha iX OCHOBI ¢popmu,
PO3MipiB, TOHKOI CTPYKTypu (O/10KIB Ta MIKpOHaNpysKeHb) Yy LMPOKOMY iHTepBani
OWCMEPCHOCTI, Cy4Y4aCHi METOAMKM KOHTPOAK CTPYKTYPHMX 3MiH B  AMCNEPCHUX
MaTepianiB Ha Pi3HUX CTAAiIAX OTPMMAHHA.

Yomy ue Ona  Toro, wob CcTaTM  KOHKYPEHTOCMPOMOMKHUM  daxiBuem. PeHTreHiBCbKi

uikaso/Tpeba (amdpakuintHi) metoau pocnigeHHs AaloTb  NpAMYy i Halbinbll 06 eKTUBHY

BMBYATU iHbopmalilo nNpo aToOMHO-KpucTaniyHy 6ynoBy TBepAoro Tina. Bosogioun ummu

MeTo4aMM, CTyAeHT cTae daxiBuem, 34aTHUMM BUPILYBATM 3a4adi BCTAHOBAEHHSA
B32EMO3B A3KY MK XiMiYHMM CKNaZloM, BHYTPILLHbOO 6YyA0BOIO Ta Pi3HOMaHITHUMMU
DI3NKO-XIMIYHNUMU | MEXAHIYHUMM BNACTUBOCTAMM MaTepianis, B T.4. ANCNEPCHUX.

Yomy MOKHa
HaBYMTUCA
(pe3ynbTaTn
HaBYaHHA)

CTyAeHT byae 3HaTy:

— }i3NYHY CYTHICTb | MOMKAMBOCTI MeTOAiB PEHTFeHIBCbKOro AndpaKLUiiHOro
eKCrnepmMmeHTy ANA AOCNiAXeHHA maTepianis 3 Pi3HUM CTyneHem ANCNEePCHOCTI;
—MeToaM BM3HAYeHHA (a30BOro CKNagy Ta CTPYKTYPHOro CTaHy MNOPOLUKOBUX
MaTepianis 3 3aCTOCYBAHHAM PEHTIEHIBCbKOro aHanisy;

CTYAEHT byae BMiTu:

— OpraHi3yBaTM po3pobKy nporpam i npoBefeHHA KOMMNAEKCHUX AOCNigXeHb Ta
BMNpobyBaHb MaTepianis, HanisdabpurKaTie i BUPOOLIB;

— BMbMpaTM HeobXxigHi MeToau AOCNIAMKEHHA CTPYKTYpU, $a30BOro Ta €/1eMEHTHOrO
CKNaay, HeobXiAHUX ANA PO3PaXyHKIB Ta KOHCTPYOBAHHA NMOPOLIKOBUX MATepianis;

— NPOBOAUTU  EeKCMepuUMEeHTaNbHi  AOCNIAXKEeHHA  npoueciB  po3pobKM  HOBMX
NOPOLLKOBMX MaTepianis Ta BUPOHIB 3 HNUX 3 BUKOPUCTAHHAM CyHaCHUX METOAMK

— BpaxoByBaTM BMJMB CKNady, CTPYKTYPWU Ta PO3Mipy ii enemeHTis, iXx po3noginy 3a
po3mipamn Ha OIi3MKO-XiMIYHI Ta MexaHiYyHi BAACTUMBOCTI MaTepianis i3 pisHUM
CTyneHem AMCcnepcHOCTI.

AK MOXKHa
KOpUCTyBaTUCA
HabyTummn
3HAHHAMM i
YMiHHAMU
(KomneTeHTHOCTI)

CTYAEHT 3MOXKe:
— MpautoBaTn i3 AOCAIOHULBKMM YCTAaTKYBAHHAM 3aCTOCOBYHOUM Cy4YacHi meTogum i
METOAMKMN EKCNEePUMEHTY Yy 1abopaTOPHUX Ta BUPOOHMUYMX YMOBAX;

—3aCToCOBYBAaTU CTaHAApPTHI Ta po3pobnaTM Hoei meToaum BunpobyBaHb AnA
BU3HAYEHHA CTPYKTYPU BMXiGHUX MaTepianiB Ta roToBOI NPOAYKLii;

— NpoBOAUTN [OCAIAHMUBKI poboTu, cTaHgapTM3auito, ceptTudikauito i akpeauTauito
maTepianiB Ta BUpobiB Ha niacTaBi 6a30BMX 3HAHD;
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— BUKOPMUCTOBYIOYM 3HAHHA KiHETUKM (Ha30BMX MepeTBOPEHb B CUCTEMI 3i CKIAZ4HOK
Aiarpamoto $a3oBux piBHOBAr BM3Ha4aTM Pa3oBMMA CKNaA Ta CTPYKTYpYy KiHUEBOro
NPOAYKTY;

— BMKOPUCTOBYBATU Ha MPaKTULI YMIHHA B OopraHisauii 4ocnigHMUbKUX pobiT B ranysi
mMmaTepiasno3HaBCcTBa, NpodeciinHoi ekcnayaTauii i KOHTposto 3a poboTol cyyacHOro
obnagHaHHA i npuaagis Ta GopmyIlOBaTU HOBI AOCNIAHNLUBKI 3a4aui;

—dopmyBaTU Ta apPryMeHTyBaTU OCOBUCTI MipKyBaHHA i HAayKOBY MO3MLiO Ha OCHOBI
OTPUMAHMX AaHUX, aHanNi3yBatTu i pobUTM BUCHOBKM i3 Npobnem, AKi BUHMKAOTb Y
npodecinHin aianbHOCTI, 0dOPMAATH, NOAABATU | NPE3EeHTYBATU OTPUMAHI pe3ybTaTu.

IHpopmauinHe

Poboua nporpama aucumnninm (cmnabyc) i3 PCO, KOHTPOAbHI 3aBAaHHA, HaBYa/IbHO-

3abe3neyeHHs METOANYHMIA KOMMNIEKC, HAaBYa/IbHUIM MOCIOHMK, METOAMYHI BKA3iBKM A0 BUKOHAHHSA
nabopaTopHux pobiT.

dopma Nekuji

npoBeAeHHs NabopaTtopHi poboTn

3aHATbL

CemecTposuii 3anik

KOHTPO/Ib
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Oucumnnnina

Kopo3siiiHo-CTiMKIi CIyIaBM Ta METOAU 3aXUCTy METaJIiB BiJ,
KOpos3ii

PiseHb BO

Dpyruii(marictepcbKuit)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop, ayautopHUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®i3nyHoro martepiazio3HaBCTBA Ta TePMiUHOT 06pO6KYU

Bumoru ao noyaTtky
BMBYEHHSA

3acBOEHHA MaTepiany Kypcis: “MeTano3HaBcTBO”, “3arasnbHa HeopraHiyHa ximisa”,
“@i3nyHa ximin”, «Teopia Ta NpakTUKa TepMiYHOi 06POOKKM ByrieLeBUX Ta NeroBaHMX
cTael 2- JleroBaHi ctani», «Koposia Ta 3axmuct meTtanis».

LLlo 6ype BuBuatuca

OCHOBHi HaNpPsiMM CTBOPEHHA NPOMMC/IOBUX KOPO3iIMHOCTIMKMX cniaBiB; Kopos3iMHOCTINKI
CniaBM Ha OCHOBI 3ani3a; Hikenb Ta Moro cnnaeu; TuTaH Ta noro cnnasu; CniaBu Ha
ocHoBi Migi; CnaaBu Ha OCHOBI aNItOMIHIIO

Yomy ye
uikaso/Tpeba
BUBYATKH

BakKo Ha3BaTh chepy BUKOPUCTAHHA METany B KUTTI | BUPOOHUYIN AianbHOCTI N10AUHM,
ne 6 He cTosana npobsiema 3axUCTy MeTany Bif, Koposii. 30UTOK, Lo HaHOCUTbLCA Halin
NNaHeTi KOpo3ielo meTaniB, He3NiYeHHMN, BiH Aocarae Big 2 A0 6% HauioHanbHOro
A0xo4y MPOMMUC/IOBO PO3BMHEHWUX KpaiH CBiTy. Tomy npobiema CTBOPEHHA HOBMX Ta
YAOCKOHANEHHSA iCHYOYMX KOPO3iMHOCTIMKUX CN/1aBiB € aKTya/IbHOMO

Yomy MOKHa

B 3ane)kHOCTi Big KOHKPETHUX YMOB eKcnayaTauii nigibpatm neBHWM TUN

HaBYUTUCA KOPO3iMHOCTIMKOro cniaBy Ta peXKnmm oro obpobkm

(pe3ynbTatn

HaBYaHHA)

AK MOXKHa Mia 4Yac KOHCTpylOBaHHSA BUPOOY, BMKOPWUCTOBYHOUM pe3ynbTaTh aHanisy ymoB MOro
KOpUCTYBaTUCA poboTn, 3a ponomoroi iHGopmauii wWoao ocobnuBocTelr CcKnaay, CTPYKTYpw,
HabyTMMM 3HAHHAMM | MeXaHiYHUX, (iI3UYHUX Ta TEXHOJIOTIYHMX BAACTMBOCTEN PI3HUX TPyn maTepianis,
i yYMiHHAMN HOPMATMBHUX Ta [AOBIAKOBMX [AaHWUX, BCTAHOBUTM MOMAMBICTb Ta AOLINbHICTb

(KomneTeHTHOCTI)

BMKOPUCTAHHA Ti€El uM i3 3abe3neyeHHAM HeobXigHUX

MOKa3HUKIB AKOCTI

iHWOT rpynn martepianis

IHpopmauiniHe

HaByanbHa Ta poboya nporpamm gucumnniim; PCO; MeToaMYHi  BKasiBKY;

3abe3neyeHHs pekomMeHA0BaHa NiTepaTypa; cneuianbHa NniTepatypa Ta MaTepianu, aki onybaikyBaHHI B
BITYM3HAHMX Ta 3aKOPAOHHUX CTATTAX, NPe3eHTaL,ii NeKLin.

dopma npoBeaeHHsa | Jlekuii, nabopatopHi poboTM, npoBeAeHHA  OEAKUX  NlabopaTopHux  pobiT

3aHATb 6e3nocepeHbO HA NiANPUEMCTBAX

CemecTtpoBui 3anik

KOHTPO/1b
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Oucumnnnina

IH)KeHepHUM eKCllepUMEeHT

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop, ayautopHuUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA YKpaiHcbKa
Kadeppa ®i3nyHOro martepianosHaBcTBa Ta TePMi4YHOI 06PO6KMU
Bumoru ao
NOYaTKy BUBUYEHHA
Lo 6yne - basosi nigxogu [0 nNiAroToBKKW, OpraHisauii Ta MNpoBeAEeHHA iHXXeHEepPHUX
BMBYATUCA eKCnepuMMeHTaNbHUX A0CiAXKEHb;
- MeTtoan 06pobKM eKcnepuMeHTaIbHUX AaHUX;

- CyyacHi meToau gocnigeHb meTanis.
Yomy ye o6 ycBiAOMUTM KNaCMYHi Ta HOBITHI MiAXOoAWM [0 oOpraHisauii Ta NpoBefeHHA
uikaso/Tpeba iHXXEeHEepPHUX eKCNepUMEHTaIbHUX AO0CANIAKEHb.
BMBYaATU
Yomy moKHa - YcBigomneHo o6upaTtM pauioHanbHi MeToAM iHXEeHEePHUX eKCnepumeHTaNbHUX
HaBYUTUCA AOCNIAMKEHb, BUXOAAYN 3 YMOB KOHKPETHOrO BUPOOHULTBA;
(pesynbTatn - 3acTocyBaHHIO MaTeMATUYHUX Ta CTAaTUCTUYHUX MeToAiB 06po6KM | aHanisy
HaBYaHHA) €KCNepMMeEHTANbHUX AAHUX;

- KBanigikoBaHo nigxoantn oo sMbopy ekcnepmMmeHTanbHOro o6i1agHaHHSA.
AK MOXHa - O6rpyHTOBaHO dopMyntoBaTU 3afadvi  iHXEHEepPHOro eKcnepuMeHTanbHOro
KOopucTyBaTUCA OOCNIOXKEHHA;
HabyTummn - O6bupaTth pauioHanbHi MeToaM eKcnepumMeHTaNbHUX A0CNIANKEHD;
3HaHHAMM i - AHani3yBaTh pe3ynbTaTh eKCnepmMMeHTaIbHUX iHXKEHEPHUX A0CNIAKEHD.
YMiHHAMU

(KomneTeHTHOCTI)

IHpopmauiniHe

HaByanbHa Ta poboya nporpamu gucumnniim, PCO, meToguMuyHi pekomeHpauii ao

3abe3neyeHHn BMKOHAHHA N1abopaToOpHUX POBIT Ta KOMM IOTEPHOTO NPAKTUKYMY.
dopma NabopaTopHi pob0TH, KOMMN'IOTEPHUM NPAKTUKYM

npoBeAeHHsA

3aHATb

CemecTtpoBui 3anik

KOHTPO/Ib
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Oucumnnnina

dyHaaMeHTa/IbHI 3acajM Teopii Ta TeXHOJIOTI
NMOPOIKOBUX KOMIIO3UIiIHHUX MaTepiaJiiB

PiseHb BO

[pyrnii (marictepcbKuif)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop, ayautopHUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX maTtepiasis Ta NOPOLUKOBOI MeTanyprii

Bumoru ao
NOYaTKy BUBYEHHA

Ona ycnilWHOro 3acBOEHHA AUCUMMAIHW, CTYAEHT MOBMHEH BONOAITM Habopom
KOMMETEHTHOCTEM NepLIoro PiBHA BULLOI OCBITM CTyneHa «b6akanaBp» 3i crnewiasibHOCTi
132 Martepiaio3HaBCTBO, sIKi 3a6e3Mn4YytoTbCA BUBYEHHSAM TaKuUX OGYHAAMEHTa/IbHUX
avcumnnii ak - “"Buwia matematuka”’, “@isuka”, “Ximia” “@ismyna ximia”, “@isuvka
KOHAeHcoBaHoro craHy”, “Kpucrtanorpadia, Kpuctasoximia Ta miHepasoria”, a Takox
cneuianbHUX AucumnnaiH — “@isnmKo-ximiyHi OCHOBM OTPMMAHHA MeTaniB, crnnasiB i
CNONYK Y ANCNEPCHOMY CTaHi”,

“Teopia npoueciB KOHCOMIAALLi NOPOLIKOBMX Ta KOMMO3ULiNHUX maTepianis”.
“TexHonoria Ta o6nagHaHHA BMPOOHWMUTB MOPOLIKOBMX Ta  KOMMNO3ULLIMHUX
matepianis”, “®ismka MiuHOCTI i pyiHyBaHHS”, ”IH)XXeHepHe MaTepiano3HaBCcTBO”,
“Bnbip i Komn’toTepHUI An3ainH maTtepianis” Toulo.

LLlo 6yae
BUBYATUCA

BnactmBocTi nopolwKkoBMx BMpPo6iB 3anexkaTtb Big, npouecis, AKi nexaTb B OCHOBI
METO/AIB OTPUMAaHHA MNOPOLLKIB, iX NpecyBaHHA Ta cnikaHHA. Lle, nepw 3a Bce, Ppi3nKo-
XiMiYHI npouecu, AKi nerkaTb B OCHOBI KOXHOro MeToay OTPMMAHHA MNOPOLLKIB,
aedopmalii maTepianis nig Ai€to 30BHIiWLHIX HABAHTaXEHb, CUA 3YMOBAEHUX HAABHICTIO
BUKPUBNEHNX NMOBEPXOHb, CAMOAOBINbHUX TEPMOAMHAMIYHUX NMPOLLECIB, AKi CNPUAIOTD
3MEHLUEHHIO 30BHILWIHbOI Ta BHYTPIWHbOI eHeprii cuctem i, TMM camumm, pyxy iX Ao
piBHoBarn. Tomy nig, Yac BUBUYEHHA OUCLUNAIHM PO3rNA4A0TbCA ABULLA, WO NEXATb B
OCHOBi METOAIB OTPMMAHHA MOPOLKIB, MNPOLLECIB KOMMNAKTYyBaHHA MOPOLIKOBUX
MaTepianis pisHUMM MeToA4aMM i, BUXOAAUM 3 LLbOro, BCTAHOBAEHHA Ta ONTMMI3aLiA
napameTpiB npoueciB, fAKi 3abe3neuyyloTb OTPMMAHHA X 3 Hanepes 3aAaHUMM
B/IACTMBOCTAMM Ta CTPYKTYPOLO.

Takox nepenbavaeTbeA BMBYEHHA TEOPETUYHUX OCHOB BWbOpYy meToay,
BCTAHOB/IEHHA ONTUMANbHUX  TEXHOJIOTIYHMX MNAPaMEeTPiB NPOLECiB OTPUMAHHA
BMXiZAHUX NOPOLLIKIB, iX npecyBaHHA (GOpMyBaHHA) Ta CMiKaHHA OTPMMAHUX 3 HUX
3aroTiBOK 3 BMKOPUCTAHHAM TepMOAMHAMIMHMX 3acag, Ta aHaNiTUYHOro onucy
npouecis 3 MeTol OTPUMaHHA GYHAAMEHTaNbHUX 3HaAHb, fAKi  AONOMOratoTb
BCTAHOB/IIOBATU KIHETUKY MPOULECIB Ta MNPOBOAUTU X aHaNITUYHWUI ONUC 3 METOL
OTPUMAHHA MNOPOLWKOBUX BUPOLIB 3 Hanepeg 3a4aHUMM BAACTUBOCTAMM Ta
CTPYKTYPOIO Ha OCHOBI PO3YMIHHA i3MKO-XiMIYHMX ABMLL, Ta NPOLECIB, WO /iexaTb B
OCHOBI CTBOPEHHA MaTepianis 3 3aCTOCYBAaHHAM METOAIB NOPOLLKOBOiI MeTanyprii.

Yomy ue
uikaso/Tpeba
BMUBYATU

BWBYEHHA AMCUMNNIHM HAJA€E CTyAeHTam GyHAAMEHTANIbHMX 3HAHb, AKI AONOMaratoTb
¢daxiBLUO BCTAHOB/OBATM KiHETMKY MPOLLECIB Ta MPOBOAMTM iX aHaNiTUYHWUIA onuc 3
METOI OTPMMAHHA MOPOLIKOBMX BMPODLIB 3 Hanepes 3afaHMMW BIACTUBOCTAMM Ha
OCHOBI PO3YMiIHHA $i3UKO-XiMIYHMX ABULL, LLO NeXaTb B OCHOBI CTBOPEHHA MaTepianis 3
3aCTOCYBaHHAM  METOAiIB MOPOLWKOBOI  MeTanyprii,, AKi 6a3ytoTbcA Ha
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bYHOAMEHTANbHUX 3aKOHaX XiMmii, Qi3nyHOi Xximii, disuKK, Pi3MKM KOHAEHCOBAHOrO
CTaHy, TEPMOANHAMIYHMX Ta KIHETUYHUX 3acaj, CTBOPEHHA maTepianis.

Yomy moKHa
HaBuUUTUCA
(pesynbtatn
HaBYaHHA)

Micna BMBYEHHA AUCUMNAIHW CTYAEHT HabyBae:

HAYKOBi HaBMYKW Yy ranysi iHxeHepii ana Toro, Wo6 ycniwHoO NPoOBOAUTU HAYKOBI
OOCNIAKEHHSA AK Nig, KePiBHULTBOM TaK i CAMOCTINHO;

YMiHHA dopmyntoBaTM Ta PO3B’A3yBATM HAYKOBO-TEXHIYHI 3agadvi gna po3pobKwy,
BUIOTOBNIEHHS, BUNPOOYBaHHs, cepTudikaliii, yTuaisalii maTtepianis, cCTBOpeHHA Ta
3acTocyBaHHA epeKTUBHMX TEXHO/IOTiA BUTOTOBJ/IEHHA BUPOOIB;

3HaHb A4/1A NPOEKTYBaTU HOBWUX MaTepianu, po3pobnsatn, [ocniaxysaTn Ta
BUKOPUCTOBYBaTK di3nYHi Ta MaTeEMaTUYHI Moaeni maTepianis Ta NPOLECIB;
MOXMBICTb BUKOPUCTOBYBATM HAYKOBI MPUHLUNM MNPOEKTYBAHHA | CTBOPEHHA
HOBMX NMOPOLLIKOBMUX KOMMNO3ULNHMUX Ta HAHOCTPYKTYPOBAHUX MmaTepiai;

YMiHb BMKOPMUCTOBYBATU HAYKOBI MPUHUUNM MNPOEKTYBAHHA i CTBOPEHHA HOBUX
NMOPOLLUKOBMX KOMMNO3ULLIMHUX Ta HAHOCTPYKTYPOBAHMX MaTepiani..

Y TOMY YMCAi 3HAHHA:

Knacudikauii, NpU3HaYeHHsS, OCHOBHUX TEXHONOTYHUX NMPUMOMIB  ANA OTPUMAHHA
BUPO6IB 3 MOPOLLIKOBMX KOMMO3UTIB, Y TOMY YMNC/i HAHOCTPYKTYPOBaHMUX;
aHANITUYHOrO ONUCYy MNPOLLECIB  OTPUMMAHHA MOPOLWKOBUX Ta KOMMO3ULLIMHUX
maTepianis;

MeXaHi3miB npouecis, WO NeXKaTb B OCHOBI NpoLLeciB OTPUMAHHA NOPOLUKOBUX Ta
KOMMNO3MLiNHUX MaTepianis;

MeTo/iB ONTUMI3aLlii yMOB OTPMMaHHA BMPOOIB 3 MOPOLUKOBUX Ta KOMMO3ULLIMHUX
maTtepianis 3 3a4aHUMN BNACTUBOCTAMMU;

METOAiB BM3HAYEHHA BNACTMBOCTEM BMPOBGIB 3 MOPOLIKOBMX Ta KOMMO3ULIMHUX
maTepianis.

YMiHHA:

BM6MpPaTK i OBrpyHTOBYBATU 3 BMKOPUCTAHHAM OyHAAMEHTaNbHUX 3acaf MeTos,
BMIOTOB/IEHHA BMPOOY 3 MNOPOLIKOBUX KOMMO3ULINHUX MaTepianis, y TOMy Yuchi
HAaHOCTPYKTYypPOBaHHMX, BiAMOBIAHO A0 MOro NPU3HAYEHHS;

BMKOPWUCTOBYBATN aHANITUYHMIA ONUC NPOLLECIB 3 METOK BU3HAYEHHA ONTUMAJIbHUX
YMOB OTPUMaHHA Ha BCiX eTanax BUrOTOB/JIEHHA MOPOLWKOBUX Ta KOMMNO3WULIMHUX
maTtepianis;

BMKOPUCTOBYBATM CTAHAAPTHI Ta CTBOPHOBATU HOBI mMeToaM i 3acobu BU3HAYEHHA
ONTUMANIbHUX YMOB BUFOTOB/IEHHA BMPODLIB.

BM3HA4YaTM BNACTMBOCTI Ta CTPYKTYPYy NOPOLUKOBUX Ta KOMMNO3ULINHMX MaTepianis,
aHani3yBaTM BMN/AMB  PISHOMAHITHUX nNapameTpiB Ha ix ¢GopmMyBaHHA Ta
3aNpOMNOHOBYBATM AHANITUYHMIA ONUC LUX NPOLECIB, AKUI A03BONAE BU3HAYATH Ui
napameTpu gnsa oTpuMaHHA BMpobiB 3 Hanepes 3a4aHUMM BNACTUBOCTAMM.

AK MOXKHa
KOpUCTyBaTUCA
HabyTummn
3HAHHAMM i
YMiHHAMU
(KomneTeHTHOCTI)

HabyTi 3HaHHA Nig Yac BUBYEHHA ANCUMNNIHM HAAAE MOXKAUBICTb GaxiBLLIO :

3p0O3yMino i HegBO3HAYHO AOHOCUTU BNACHI 3HAHHA, BUCHOBKM Ta aprymeHTaL,ito 3
NUTaHb MaTepiasio3HaBCTBA | AO0TUYHMX npobnem po daxisuis i Hedaxisuis,
30Kpema A0 ocib, Wwo HaB4alTbCA;

34aTHICTb  aHanisyBaTM Ta  NPOrHo3yBatTM  ¢isMKO-MexaHiYHi  BAaCcTUBOCTI
MOPOLLKOBMX KOMNO3ULLIMHUX Ta HAHOCTPYKTYPOBAHMX MaTepianis;

34aTHICTb  MPOEKTYBATM Ta  CTBOPHOBATM  MOPOLUKOBI  KOMMO3MUUiMHI  Ta
HAHOCTPYKTYpPOBaHi MaTepiaiM Ha OCHOBI ¢yHAAMeHTaNbHMUX 3acag Teopii Ta
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TeXHONOril.

Y TOMy uncni 34aTHICTb:

= B pe3ynbTaTi aHanizy ¢yHAAMeHTaNbHUX 3acag BubupaTtn i obrpytoByBaTh
ONTUMaNbHI MeToaM OTPMMAHHA MOPOLLKIB MeTaniB Ta CNAaBiB X NpecyBaHHA i
CNiKaHHA NPU BUTOTOBAEHHI BUPODLIB 3 MOPOLUKOBMX Ta KOMMNO3ULIMHMX MaTepianis;

" BMKOPMCTOBYIOYM aHANITUY4HMI OMMC MpoUEciB, fAKi JiekaTb B OCHOBi MeToAiB
BM3HAYaTM ONTMMANbHI TEXHONOFIYHI pPeXxumu npu  OTPMMaAHHI  BMpPOLGIB 3
NMOPOLUKOBMX i KOMMO3ULIMHUX MaTepiasiB 3aN1eXKHO Bif, iX NPU3HAYEHHS;

" 33 BiAOMWMM METOAMKAMMU, 3 BUKOPUCTAHHAM  QHANITUYHOrO Onucy npouecis
OTPMMAHHA BUXIAHMX MOPOLLKIB, NPecyBaHHA i CAiKaHHA NPOBOAUTU PO3PAXYHKU 3
METO ONTUMI3aLil yMOB OTPMMaHHA BUPOLIB 3a/eKHO Big BMUMOr [0 X

BNACTUBOCTEN.
IHpopmauinHe Cunabyc, Nigpy4yHMKN, HaBYabHI NOCIOHMKM, KOHCNEKT NEeKLil
3abe3neyeHHA
dopma NekKLuii, nabopaTopHi 3aHATTA
npoBeAeHHs
3aHATb
CemecTposuii 3anik
KOHTPO/Ib
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Oucumnnnina

Teopid i TeXHOJI0TrisI HAHONNIOKPUTTIB

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 roa
54 rop, ayautopHuUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLUKOBOI MeTanyprii

Bumoru o noyaTtky
BMBYEHHA

MiarotoBka 3 ®i3nka, OCHOB HAHOTEXHOANOrIN, TepMoaMHAMIKM BUNApOBYBaHHA
matepianis, Teopisa npouecis popmMyBaHHA CTPYKTYPU Ta BNACTUBOCTEN NMOKPUTTIB,

LLlo 6ype BuBuatuca

- Gi3NKO-XiMIYHI NpouecH, SKi MmatoTb micue Nnpu GopmyBaHHI HAHOMOKPUTTIB:  iB N1aBAg
Ta BUNApOBYBaHHA MeTaniB, B3aEMOAiA HAaNUIAEMNX YaCTUHOK 3 ra-

30BMM NOTOKOM, GpOPMYBaHHSA CTPYKTYPU NOKPUTTA, @ TAKOXK TEXHOJOTii OTpun-

MaHHS Ta NPaKTUYHe 3aCTOCYBaHHA HAHOCTPYKTYPOBAHMX NOKPUTTIB.

Yomy ue
uikaso/Tpeba
BUBYATH

3acTocyBaHHA HAHOMOKPUTTIB  [,03BO/ISIE OTPUMATU BUPOOM 3 BNACTMBOCTAMMW AKi
NnepeBuLLYOTb TOBCTOLIAPOBI  MOKPUTTA, WO [O03BOAAE OTPUMATU  YHIKa/bHI
eKcnayaTauiHi XapaKTePUCTUKMN eN1eMEHTIB eNIeKTPOHHMX CXEeM i NPuNagiB, a TaKoX
3MEHLUMTU IX FTeEOMETPUYHI PO3MIipHU.

Yomy MO3KHa

BukopuctoByBaTh NnpodecinHo NpodinboBaHi 3HAHHSA | NPAKTUYHI HaBUYKK B ranysi

HaBYUTUCA . . . .
MaTepiaNo3HaBCTBA, MPOrHO3yBaTN BAACTMBOCTI HAHOMOKPUTTIB, BUZHAYATN ONTUMAJIbHI
(pe3ynbTaTn . .
peXmMmm poboTn,po3pobiATU TEXHOOTIK0 OTPMMAHHA HAHOMOKPUTTIB.
HaBYaHHA)
AK MOXKHa BunKopuctaByBaTh 3HAHHA Cy4aCHUX KOMMO3UTIB i MOKPUTTIB i3 maTepianis
KOpUCTYBaTUCA pi3HOro CTyneHAa gMCcnepcHOCTI, TeOPIl i TEXHONOTIT iX OTPMMAHHA ANA
HabyTummn NPOEKTYBAaHHA | CTBOPEHHSA HOBWMX KOMO3WUTIB i MOKPUTTIB 3 HeobXigHMM KomMnnek
3HaHHAMM i eKCnyaTauiMnHNX XapaKTepPUCTUK
YMiHHAMU

(KomneTeHTHOCTI)

IHpopmauiniHe
3abe3neyeHHnA

Po6oua nporpama gucumnnninm (cunabyc), PCO, KOHCNEKT NeKLin, MeToaANYHI BKa3iBKK
[0 BUKOHaHHA nabopaTopHux pobir.

dopma npoBeaeHHs
3aHATbL

Neku,ii, nabopaTopHi poboTH, KOHCYAbTaLLl.

CemecTtpoBui
KOHTPO/Ib

3anik
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Oucumnnnina

30HA0BI TexHoJ10Tii MOoaUdiKaLii moBepxHi

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop, ayautopHuUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®i3nyHoro martepiazio3HaBCTBa Ta TePMiUHOT 06PO6KM

Bumoru o noyaTtky
BMBYEHHA

MoBWHHI ByTn 3acBOEHI KpeauTHi moayni «Pisnka», «Kpucranorpadia, Kpucrtanoximia Ta
MiHepanoria», «Pi3anyHi BNAaCTUBOCTI Ta MeToAM AOCNIAXKEHHA MaTepianis»

LLlo 6ype BuBuatuca

MpeameT HaBYaNbHOI AMCUMMNNIHM — 3acagu 30HAOBOI MiKpocKonii Ta moaundikauii
MOBEPXHi, a TAKOK MPUHLUMNN aTOMHOIO AN3anHy

Yomy ye 3HaHHA Ta YMIHHA CTYAEHTIB, WO OA4epXaHi B pe3yabTaTi 3aCBOEHHA AUCUUNIHU

uikaso/Tpeba «ENeKTpoHHa MIKpPOCKOMia HAHOPO3MIPHUX CTPYKTyp» 3abesnevyoTb 6asnc ans

BMBYATU BMBYEHHA CTYAEHTAaMM HACTYNHOI ANCUMNNIHN « TOHKOMNNIBKOBE MaTepian03HABCTBOY.

Yomy mMoKHa BUKOPUCTOBYBATU MIXANCUUNAIHAPHI MaTepiano3HaByi 3HaHHA ANA PO3PobKM Ta

HaBUYNTUCA CTBOPEHHA HOBWX MaTepianiB Ta TeXHONOri, WO BiAMNOBIAAOTb igeonorii ctanoro

(pesynbTatn PO3BWUTKY, YMIHHA CAaMOCTINHO BWKOPUCTOBYBATM CY4YaCHi HAyKOBi YABJEHHA nNpo

HaBYaHHA) HeopraHivyHi MmaTepiann ANA aHanily xapaKkrepa iX B3AEMOAII 3 HABKOJMULIHIM
cepefoBuiLEeMm, BUOMpaTH BignoBigHUI pexxum moandikalii nosepxHi TBepaoro Tifia Ta
BM3HAYaTM MOro XiMiYHUMMA CKnapg, KpuctanorpadiyHy CTPYKTypYy, BCTAaHOBOBATU
B3aEMO3B’I30K MiX NapameTpamu npouecis moaudikauii noBepxHi TBepaux Tin Ta
dizMyHMMM BhacTMBocTAMM 06p061H0BaHOT MOBEPXHI.

AK MOXHa npautoYm y cknagi rpynm ¢axisLis BUKOPUCTOBYHOUYM HOBITHI METOAMKM 33 AONOMOFOH

KOpUCTYBaTUCA BiAANOBIAHMX NpPMNaAiB Ta YCTaTKYBaHHA 3aCTOCOBYBATU 30HA0BI MeToAM Ta moaudiKaLii

HabyTummn NOBEPXHi Y BUPILWEHHI MPAaKTUYHMUX 3aBAaHb aTOMHOIO AM3alHY.

3HaHHAMM i

YMiHHAMU

(KomneTeHTHOCTI)

IHpopmauinHe
3abe3neyeHHnA

Cunabyc, PCO, meToanyHi BKasiBKWM, NOCMNAHHA Ha KOPWUCHY iHGOpMaLito B iHTEPHET,
KOHTPO/IbHI MUTaHHA Ta 3aBAaHHA, HaBYaIbHUIN NOCIOHUK

dopma npoBeaeHHs
3aHATbL

JleKku,ii, npakTWYHi Ta nabopaTopHi poboTn

CemecTtpoBui
KOHTPO/Ib

3anik
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Oucumnnnina

dyHKIiOHA/bHI MaTepia/iu AJi1 TEXHOJIOTi MalOYyTHHOTO

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

1 Kypc (2 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
54 rop, ayautopHuUx/66 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®i3nyHoro martepiazio3HaBCTBA Ta TePMiUHOT 06pO6KYU

Bumoru o noyaTtky
BMBYEHHA

3HaHHA 3 3aranbHOi ¢i3nKKU, i3NKM KOHAEHCOBAHOrO CTaHy, i3MYHOI Ximii, OCHOBHI
NOHATTA NPO HAHOCTPYKTYPHWUI CTaH MaTepianis

LLlo 6ype BuBuatuca

— aHani3 OCHOBHUX BNACTMBOCTEN GYHKLIOHANIbHMX MaTepianis;
— Knacudikauis pyHKLiIOHaNbHMX 3@ CTPYKTYPOIO Ta BAACTUBOCTAMMU;
— Knacudikauiss OCHOBHUX METOAIB oAeprKaHHA PYHKLiOHaNbHUX MaTepianis

Yomy ue
uikaso/Tpeba
BUBYATH

Ha cborogHi B 6inbwocTi cdep CBOEI  AiANbHOCTI  NOACTBO  BUKOPUCTOBYE
GYHKLIOHANbHUX (ENEeKTPOHHI Npuaaamn, XimiyHa NPOMMUCNOBICTb, MeAMLUMHA TOLLO) TOMY
HeobXilHO OpiEHTYBATMCA Yy MpoLecax CTBOPEHHA Ta BUPOOHULTBA (YHKLIOHANbHUX
maTepianis

Yomy MO3KHa

— BM3Ha4yaTun B3aEMO3B’sI30K “CKNaa-CcTpyKTypa-¢pisMKo-ximiuHi BnactmsocTi”;

HaBYUTUCA — niabupaTn TEXHONOrI0 BUIOTOBJIEHHA QYHKLIOHANbHUX MaTepianis  pPi3HOro
(pesynbTatn NPU3HaJYeHHA.

HaBYaHHA)

AK MOXKHa — CTBOPtOBATM HOBI PYHKLLIOHANIbHMX MaTepiaaun B 3a1eXHOCTi Bif, iX BNacTUBOCTEN;
KOpUCTYBaTUCA — ONTUMI3yBaTKN, 3 EKOHOMIYHOI Ta TEXHONOrMYHOI TOYKM 30pYy, TEXHOOTIi BUTOTOBNEHHSA
HabyTnmmn dYHKLIOHaNbHUX MaTepianis;

3HaHHAMM i — BWKOPWUCTOBYBATM HOBI METOAM Ta METOAMKU AO0CNILKEHHA  QYHKLiOHANbHUX
YMiHHAMU maTepianis.

(KomneTeHTHOCTI)

IHpopmauiniHe
3abe3neyeHHnA

Cunabyc, PCO, meToanyHi BKasiBKWM, NOCMNAHHA Ha KOPUCHY iHGOpMaLito B iHTEPHET,
KOHTPOJIbHI MUTAHHA Ta 3aBAAHHA

dopma npoBeaeHHs
3aHATb

Nekuin, nabopatopHi poboTn

CemecTposuii
KOHTPO/Ib

3anik
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6 KypcC

Oucumnnnina

®di3uka i Xximiss HAHOCHUCTEM

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop, ayautopHuUx/96 ron camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepianis Ta MNOPOLIKOBOI meTanyprii

Bumoru ao noyaTtky
BMBYEHHSA

3HaHHA, OTPUMAHI CTYAEHTOM B paMKax gucuuniid ¢isuKa; ximia; ¢isumuHa ximis,
Kpuctanorpadis, MeTano3HaBCTBO; TepmiyHa 0b6pobka meTaniB Ta cnnasiB; ¢i3nka
KOHAEHCOBAHOro CTaHy; ¢i3nM4Hi BNAaCTMBOCTI Ta MeTOAM AOCAIAXKEHHA MaTepianis;
AiarHOCTUKA | MeToaun CTPYKTYPHOrO aHanily martepianis.

LLlo 6ype BuBuatuca

BnactnBOCTi pe4yoBMHM B AMCNEPCHOMY CTaHi Ta MOBEPXHEBI ABMLLA, WO BUHUKAOTb Ha
rpaHuui po3ainy ¢as B HaHOCUCTEMAX Ta BU3HAYalOTb iX (i3MKO-XIMiIYHI Ta MeXaHiyHi
B/IaCTUBOCTI;NpMHUMNN Knacudikauii, ocobansocTti 6ynosu, ¢isMYHOro CTaHy, cKnagy,
CTPYKTYpH, OIi3NYHUX ABULL Ha MiXKPa3HUX MNOBEPXHAX; CydacHMX Oi3MYHUX MeToaiB
DOCNIAYKEHHSA CTPYKTYPWU, CKNaay Ta BaCTUBOCTEN, 0COBMBOCTEN METOAIB OTPUMAHHA.

Yomy ue
uikaso/Tpeba
BUBYATKH

Ona  TOro, wWwo6 CTaTM  KOHKYPEHTOCMPOMOXHMM  daxiBuem.  OTpUMMaAHHA
MaTepianis/NoKpPUTTIB 3aBTPALIHLOrO AHA 3 MiABUWEHUMU  Pi3UKO-XIMIYHUMK  Ta
MEXaHIYHMMWN BNACTUBOCTAMM A1 €KCTPEMANbHUX YMOB €KChJlyaTauii — e YTBOPEHHSA
Ta PO3BMTOK HaHOcUCTeM. [nA CTBOPEHHA HOBWMX HAaHOMATEpiafiB Ta PaLiOHANBHOrO
yNpaBAiHHA TEXHO/OFNYHMMM NpoLecamMmmn HeobxigAHO BONOAITU 3HAHHAMM 3aKOHIB, AKUM
NiAKOPAIOTbCA reTeporeHHi HaHOCUCTEMM, | YMIHHAM Ki/IbKICHO XapaKTepu3yBaTu i
onucatm X CTPYKTypy Ta BAACTMBOCTI. OTpMMaHI 3HAHHA CTaHyTb B NPUrogi AK vy
AOCNIAHNUBKOT AiANbHOCTI, TaK M Y NOBCAKAEHHOMY XUTTI.

Yomy MoO3KHa

CTYyAEeHT byae 3HaTK:

HaBYUTUCA — 3aKOHOMIPHOCTI BMAMBY CTPYKTYPHWUX piBHIB (aTOMHO-KpUCTaniyHa, AedekTHa,
(pesynbraTn 3epHoBa Ta retepodasHa, MIKPOCTPYKTypa, Me30- Ta MaKPOCTPYKTypa) i XiMi4HOro
HaBYaHHSA) CKNafy BUXiQHOro AMCNepcHOro matepiany Ta TEXHOJOFIT MOro OTPMMAHHA | 06pobKM Ha
dYHKUiOHaNbHI BNAaCTMBOCTI HOBUX MaTepianis, WO CTBOPIOOTLCA;
CTYAEHT byae BmiTu:
— BpPaxoByBaTM BMJIMB CKAa4y, CTPYKTYPU Ta pPoO3Mmipy ii enemeHTis, iX po3noginy 3a
po3mMipamm Ha i3MKO-XiMIYHI Ta MexXaHi4YHi BMAaCTUBOCTI MaTepianis i3 pisHUM CTyneHem
AZIMCNEPCHOCT i3 Hanepea 3aAaHUMMN GYHKLIOHAbHUMK BNaCTUBOCTAMM;
— AEMOHCTPYBAaTU O06i3HAHICTb Ta MNPaAKTU4YHI HaBWMUKM B Tranysi TEXHO/OrYHOro
3abe3neyeHHA BUTOTOBNEHHA MaTepianis Ta BUPOOIB 3 HUX.
AIK MmOXKHa CTYAEHT 3MmoXKe:
KOopucTyBaTUCA — KPUTUYHO aHanisyBaTM Ta MPOrHO3yBAaTU XapPaKTEPUCTUKM HOBUX Ta ICHYHOUMX
HabyTummn mMmaTepianiB, NapamMeTpiB NPoLeciB iX OTPMMaHHA Ta 06pobKY;
3HAHHAMM i — 3aCTOCOBYBATU CMneLiiasi3oBaHi KOHLENTYaNbHiI 3HAHHA HOBITHIX MeToAiB Ta METOAUK
YMiHHAMU OOCNioXXeHHA maTepianis;

(KomneTeHTHOCTI)

— 0brpyHTOBaAHO 34iMCHIOBATN BUDIp MaTepianiB 418 KOHKPETHMUX YMOB eKChlyaTau,ii;
— NPOBOAUTN AOCNIAHULBKI poboTH, cTaHaapTu3auito i ceptTudikauito maTtepianis Ta
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BMpobiB Ha NiacTaBi 6a30BMX 3HAHD;

— dopmyBaT Ta aprymeHTyBaTU OCOOUCTI MipKyBaHHA i HAayKOBY MO3MLIiO HA OCHOBI
OTPMMaHUX AaHWX, AaHANI3yBaTU i pOBUTM BUCHOBKM 33 Npobiemamu, AKi BUHUKAIOTb Y
npodeciiHin gianbHOCTi, 0popMNATN, NOAABATU | NPE3EHTYBATU Pe3ybTaTU BUKOHAHOI
poboTu.

IHpopmauinHe

Poboua nporpama aucumnnidn (cunabyc) i3 PCO, KOHTPONbHI 3aBAaHHA, HaBYaJibHO-

3abe3neuyeHHA METOANYHMIA KOMMJIEKC.
dopma Nekuii

nposeaeHHs 3aHATb | [paKTUUHi poboTn
CemecTposuii Ek3ameH

KOHTPO/Ib
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Ouvcumnnnina

JAMcIiepCHI CMCTeMHU Ta OBEePXHeBi ABUIIA

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop, ayautopHuUx/96 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLIKOBOI MeTanyprii

Bumoru ao
NoOYaTKy BUBYEHHA

3HaAHHA,OTPMMAHI CTYAEHTOM B pamKax Aucumniid ¢isuka; ximisa; ¢isnyHa Xximis,
Kpuctanorpadin, Kpucranoximis Ta MiHepanoria; METaN03HABCTBO; ¢di3unKa
KOHAEHCOBAHOro CTaHy matepianiB; ¢i3nyHi BNAaCTMBOCTI Ta METOAN AOC/iAMKEHHA
MaTepianis; MeToau CTPYKTYPHOrO aHanily matepianis.

Lo 6ype TepmiHONOriA HaykM NpPO AUCMEPCHI CUCTEMM Ta MNOBEPXHEBI ABULA;, MNPUHLUNMU

BMBYATUCA Knacudikalii, OCHOBHi Ki/IbKiCHi XapaKTepUCTUKN  po3apob/IeHOCTI  PEYOBUHU;
MOIEKYNAPHO-KIHETUYHI BAACTUBOCTI ANCMEPCHUX CUCTEM, IX Ki/IbKiCHI
XapaKTEPUCTUKM Ta 3aJIEKHICTb Bif, AMCMNEPCHOCTI; poab 06’emy Ta noBepxHi B $i3nKo-
XiMIYHMX  BNACTUBOCTAX AUCMEPCHUX MaTepianis; TepMOAMHAMIYHI  napameTpu
NOBEPXHEBOrO LIAapy; NOBEPXHEBI ABMLLA, WO BMHUKAOTb Ha rpaHuui po3ainy ¢as Ta
BM3HaYaloTb iX ¢i3MKO-XiMIYHI Ta MeXaHi4yHi BNacTMBOCTI; cyyacHi ¢i3nMyHi meToais
OOCNIAKEHHA CTPYKTYPU, CKNAAy Ta BAAaCTUBOCTEN, OCHOBHI MeToAM OTPUMAHHA.

Yomy ue Onsa Toro, wob6 cTaTm KOHKYPEHTOCMPOMOXKHUM  daxiBuem. OTpMMaHHA

uikaso/Tpeba MaTepianis/MOKPUTTIB 3aBTPALIHLONO AHA 3 MiABUWEHUMMU  i3UKO-XIMIYHMMKM  Ta

BMBYATHU MEXaHIYHMMM BNACTUBOCTAMMU ONA €KCTPEMANbHMUX YMOB eKCcnayaTauii — e yTBOpPeHHA

Ta PO3BUTOK AMCNEPCHUX cucTeM. [11Aa CTBOPEHHA HOBUX MaTepianiB Ta paLioHaNAbHOrO
YNPaBAiHHA TEXHOJIOMNYHMMK MNpoLLecammM HeobXiaHO BONOAITM 3HAHHAMW 3aKOHIB,
AKMM NiAKOPAIOTbCA FeTEPOreHHi CUCTEMM, i YMIHHAM KilbKiCHO XapaKTepusyBaTH i
onucatn ixX CTPYKTypy Ta BAactMBoCTi. OTpMMaHi 3HAHHA CTaHyTb B NPUroAdi fAK y
AOCNIAHNUbKIN AiaNbHOCTI, TaK M Y NOBCAKAEHHOMY KUTTI.

Yomy MoO3KHa
HaBYMTUCA
(pe3ynbTatn
HaBYaHHA)

CTYAEeHTM 6yayTb 3HATK:

TEePMIHONOri0 HAayKKM Npo gucnepcHi cuctemu (4C) Ta noBepXHEBI ABULLA; OCHOBHI
KiNIbKICHi XapaKTepmUCcTMKN po3gpobieHoCTi pe4oBUHU; CHOBHI cneundivHi o3HaKK,
Knacuoikauito C i noBepxHEBUX ABULL; MONEKYNAPHO- KiHeTMYHI BnactmeocTi C Ta ix
KiNbKiCHi XapaKTepunctnku; dakTopm ctinkocTi C; ponb 06’emy Ta noBepxHi B Gpi3nKo-
XiMIYHMX BNACTMBOCTAX MaTepianis, 0Co6AMBOCTi NOBEPXHEBUX ABULL, TEPMOAMHAMIYHI
napameTpu NOBEPXHEBOTO LWApPY; BNANB ANCNEPCHOCTI Ha $i3MKO-XiMiYHi BNacTMBOCTI
mMmaTepianis; ponb

NOBEPXHEBUX ABULL, B NPOLEecax OTPUMAHHA, NPeCcyBaHHA, CNiKaHHA NOPOLLKIB,
OTPUMAHHA KOMMO3ULiMHUX MaTepianis, HAHECEHHA NOKPUTTIB.

CTYAEHT byae BMmiTK:

3aCTOCOBYBATU OCHOBHI NOHATTA Ta BU3SHAYEHHA Y NPOdECiNHOT AiANbHOCTI;
BMKOPUCTOBYBATM TEOPETUYHI 3HAHHA ANA aHaNi3y Ta NOACHEHHA Pi3UYHUX | XIMIYHKX
npouecis, AKi BigbyBatoTbCca Nig Yac yTBOPeHHA, 06pobui Ta PpyHKLiIOHYBaHHSA
AMCNepCHUX MmaTepianiB; KepyBaTh CTyNeHEM ANCNEPCHOCTI;

BM3rHayaTv Ta BPaxoByBaTH BM/INB AMUCMEPCHOCTI Ta NOBEPXHEBUX ABULL, HA
di3MKO-XiMiUHi Ta MeXaHiYHi BNaCTUBOCTi MaTepianis i3 PisHUM CTYNeHEM ANCNEPCHOCTI
Ta BMpOobiB i NOKPUTTIB 3 HNX; 0OMPATK Ta 3aCTOCOBYBATM EKCNEPMMEHTA/IbHI METOAN
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DOCNIAXEHHA ANA AKICHOI Ta KiIbKICHOT XapaKTePUCTUKU ANCNEPCHUX CUCTEM, ANA
BMBYEHHA KOMMNO3UTIB | MOKPUTTIB i3 mMaTepianis 3 pisHUM CcTyneHem AUCNEePCHOCTI

AK MmOXHa
KOpUCTyBaTUCA
HabyTummn
3HaHHAMM i
YMiHHAMU
(komneTeHTHOCTI)

CTYyAEeHT 3MOXKe:

aHanisyBaTu ponb po3mipHux edekris B ¢pisnko-ximii AC i BNAMB gucnepcHoCTi Ta
NnoBepxHEBUX SBULL Ha i3UKO-XiMIYHI Ta MeXaHiYHi BAaCTUBOCTI NOPOLLKOBUX i
KOMMO3ULiNHNX MaTepianiB Ta BUPODLIB i NOKPUTTIB 3 HUX; MPOrHO3yBaTH Ppi3nKo-
XiMiYHI Ta MexaHiYHi BNacTUBOCTI AMCNepCHUX MmaTepiais B 3a01€XHOCTI Big, po3mipy
e/leMeHTIB CTPYKTYpH, iIX pO3NOAiNny 3a po3mipamun AnA CTBOPEHHA HOBMX MmaTepianis 3
Hanepea 3agaHUMMN GYHKLIIOHAAbHUMM BAACTUBOCTAMM; 0OMpPATM CyyvacHi meToam
OOCNIAXKEHHSA CTPYKTYPU, XiMIYHOIO CKnaay, BNacTUBOCTEN AMCMEPCHUX MaTepianis;
06uMpaTh cyyacHi MeToamM Ta TEXHOOTYHI BapiaHTU OTPMMAHHA ANCNEPCHUX MaTepianis
ANA 3a4aHNX YMOB eKcnayaTauii 3 ypaxyBaHHAM BUMOT HaZiMHOCTI, EKOHOMIYHOCTI Ta
€KOJIOMYHMX HACNiAKIB iX 3aCTOCYBaHHA, @ TAKOX cPep BUKOPUCTAHHA.

IHpopmauiHe

Pob6oua nporpama aucumnnidm (cunabyc) i3 PCO, KOHCNEKT

3abe3neyeHHA JIEKLUiM, KOHTPO/IbHI 3aBAaHHS, HAaBYa/IbHUIM NOCIBHMK, METOANYHI BKa3iBKK A0
BUKOHAHHSA NPaKTUYHUX pODbIT.

dopma JNeKLuii, npakTu4yHi poboTtn

nposeaeHHsA

3aHATb

CemecTposuii Ek3ameH

KOHTPO/Ib
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Oucumnnnina

Me3ockoniyHa ¢i3uka Ta KOMII' IOTepHE KOHCTPYIOBaHHS
MarTepiaJiB

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop ayautopHuUx/96 ron camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®i3nyHoro martepiazio3HaBCTBA Ta TePMiUHOT 06pO6KYU

Bumoru Ao noyaTtky
BMBYEHHSA

Oucumnnida 6a3yeTbcss Ha 3HAHHAX, YMIHHAX, HAaBUYKaX, OAEPMKAHUX Y AUCLUMUMIHAX
“®isnka”, «lHbopmaTnKa, obuMCNOBaNbHA TeXHiKa, NPOrpamyBaHHA Ta YMC/OBI
meToam», «Buwa matematuka», «disnka metanie», «Kpuctanorpaodia», «PisnyHa
Ximisi», «MeTano3HaBCcTBO», K PEHTTEHOCTPYKTYPHWNIA aHani3».

LLlo 6ype BuBuatuca

3aKOHOMIPHOCTI 3MiHK i3UYHUX BIACTUBOCTEN MaTepianis, B TOMY YMCAI METaneBux i
Ha OCHOBiI Byraeut, 3i 3MiHOK iX pPoO3Mipy Ta [AOCNIAMEHHS Takux ¢i3nYHuX
B/IaCTMBOCTEM AK EKCMEePMMEHTaNbHO, TaK | 3a [0MOMOro  aTOMICTUYHOrO
MOAEeNtoBaHHA. [ucumnaiHa 3aKpinatoe 3HaHHA Ta (GOPMYE HaBWMYKKM, HeobXigHi
iHXXeHepy-maTepiafio3HaBLIO ANA MalbyTHLOI HayKOBOI Ta MpPaKTUYHOI AianbHocTi. Mo
CBOIM CyTi Uel Kypc € No€egHaHHAM npodecinHOi TEOPETUYHOI i IHCTPYMEHTaNbHO-
NPaKTUYHOI NiArOTOBKM iHXeHepa-maTepiasio3HaBLUA.

Yomy ye
uikaso/Tpeba
BUBYATH

Barato ¢i3anYyHUX BNAaCTMBOCTEN MaATepPiaNiB MOXKYTb 3MiHIOBATUCA 3i 3MiHOIO iX po3mipy,
IO 3HaxoAuTb BCe Obinblue 3acTOCyBaHHA B HAHOTEXHOJONIAX, HaHOENEKTPOHIl,i i
MiKpOMEXaHi4YHMX cucTemax. Bce 6inbll WMPOKO BUKOPUCTOBYHOTHCA HaHOMATepianun Ha
OCHOBI BYrfneut, B TOMy 4ucii ¢ynepeHu, HaHOTPYOKK, rpadeH, KapbiH. AucumnniHa
[A€ TeopeTuyHy 0asy Ana  po3yMiHHA TakMX 3MiH  BNACTMBOCTEM, BMBYAE
eKcrnepMmMeHTasibHI MeToan AOCNIAKEHHA | METOAN MOAENIOBAHHA TaKNX MaTepianis.

Yomy MoO3KHa

OncumnniHa Kpim TeOpeTUYHOI NiArOTOBKM MA€E iHCTPYKTUBHO-NPUKAAAHWUIA XapaKTep 3

HaBUYUTUCA HagaHHAM NPUKNAAiIB BUKOPUCTAHHA HAHOCTPYKTYPOBAHUX i ME30CKONIYHNX MaTepianis,
(pe3ynbTatn HaJa€ MPaAKTMYHI HaBWMYKM poboTn Ha MK nig Yac BMKOHAHHA LMKAY KOMM OTEPHUX
HaBYaHHA) NPaKTUKYMIB, AKi OXOMIIOKOTb BUBYEHHA Qi3UYHNX BIACTUBOCTEN ME3OCKOMIYHMUX CUCTEM
332 [JOMNOMOroK0  aTOMICTUYHOrO  MOAENOBAaHHA. TaKOX  MOMHA  HaBYUTUCA
BMKopuctoByBath K Ta Komn’'toTepHi TexHonorii 06pobKkn iHpopmaLii, Bisyanisauii
OTPUMAHUX pe3yabTaTiB TPUBUMIPHOrO MOAENOBAHHA CUCTEM.
AK MOXHa CyyacHi meTogM KOMM'IOTEPHOro aTOMICTUYHOIO MOAENIOBAHHA HAHO- i MiKpocucTem
KOpUCTYyBaTUCA MOXNMBO 3aCTOCOBYBATW AONA AOCAIAMEHHA, KOHCTPYHOBAaHHA | nepeabayveHHn
HabyTummn B/IaCTMBOCTEN HOBMX MaTepianiB i NPOEKTYBaHHA TEXHOJOriK iX cTBOpeHHA. HabyTi
3HAHHAMM i 3aHHA MOXYTb 03BOJIMTU MOLENOBATM NOBEAIHKY HE TiIbKM maTtepianis, a i cuctem 3
YMiHHAMU YaCTMHOK ByAb-AKOI NpUpoAM 3 Big,0MOIO B3aEMOAIEID MiXK HUMM.

(KomneTeHTHOCTI)

IHpopmauitHe
3abe3neyeHHnA

Cunnabyc, PCO, meToAMuYHi BKasiBKW, NOCMAAHHA Ha AiTepaTypy, NaKeTU Nporpam,
KOPUCHY iHGOpPMaLLito B iIHTEPHET, KOHTPO/IbHI MUTAaHHA Ta 3aBAaHHA

dopma npoBegeHHA
3aHATb

JleKuii Ta KoMnN'IOTEPHI NPAKTUKYMHU

CemecTpoBuii
KOHTpPO/Ib

Ek3ameH
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Ouvcumnnnina

HaprBepai maTepiaaiu Ta TBepAi CiyiaBU

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
36 rog ayauTopHux/84 roa camocTiiiHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLUKOBOI MeTanyprii

Bumoru o noyaTtky
BMBYEHHSA

[Ona BUBYEHHS AUCUMNIIHU HEOOXiAHi 3HAaHHA 3 TaKMX AUCLUNAIH AK METas103HaBCTBO,
®i3MYHi  BNIACTMBOCTI Ta MeTOAM [AOCNIAMKEHHA MaTepianiB, OCHOBM OTPUMAHHSA
MOPOLLKOBMX Ta KOMMO3MULIMHUX maTepianis, BuWa MmaTtematka KM 3 MatemaTuyHa
CTAaTUCTUKaA i Teopia MMOBIPHOCTI

Lo 6ype BuBuatuca

B pamkax AaHoOi AnCumMniiHKM CTyAEeHTM BMBYAKOTb HAyKOBi OCHOBW CTBOPEHHA i
TEXHONOrii BUIOTOB/MIEHHA HaMbINb 3HOCOCTIMKMX KOMMNO3UTHWUX MaTepianiB Ha
OCHOBI HaaTBepaux MmaTepianis (anmas, KybiUHMI HiTpua 60py) Ta TBEPAUX
TYronnaBKMX CMOAYK ANA TipHUYo-BMAobyBHOrO Komnnekcy, TpybonposigHoro
TPAHCNOPTY, MeEeTanyprii, KOCMIYHOI TexHikM, O0b6pobKM BarKKOOOPOOHOBAHMNX
mMmaTepianis, cneuiaibHOro MallMHOOYAyBaHHA ANA MPOBIAHWX ranys3er cyyacHoi
NPOMMCNOBOCTI.

Yomy ue
uikaso/Tpeba
BUBYATKH

OTpuMaHi 3HaHHA HeobXiaHi Ana po3ymiHHA ¢yHAaMeHTanbHUX npouecis $isnko-
XiMIYHOI B3aemogii NoBEpPXHEBUX LIAPIB AeTasfen nap TepTa LiAboBOro NpU3HayYeHHA
(BY3niB TepTAa, WO 3MaLLYyOTbCA MaIOB A3KUMWU PiANHAMMK, IHCTPYMEHTIB AN OypiHHA
HaArNMOOKMX cBEPANOBUH, 0BPOBKKN pPisaHHAM Cy4aCHMX KOHCTPYKLIMHMX MaTepianis,
NPOKAaTHOro BMPOOHWLUTBA) Ta BMAMBY EKCTPEMAsbHOro CTaTUYHOMO i YyAAPHOro
HaBaHTAXXEHHA Ha AeTani anapaTtiB BMCOKOro TWUCKY i LITAMMNOBOro iHCTPYMEHTY, a
TAKOX ANA CTBOPEHHA HOBWX 3HOCOCTIMKMX MOHOKPUCTANIYHMX NONIKPUCTANIMHUMX Ta
KOMMO3ULiNHMX MaTepianiB, PO3POOKM TEeXHONOriA BUTrOTOBNEHHS 3 HaaTBepauX
maTepianiB i TBepAMX CNAaBiB KOMMNO3UTIB i3 33a4aHOK CTPYKTypoto, ¢i3nKo-
MEXaHIYHMMM | eKcnayaTaliMHMMK BAaCTUBOCTAMM.

Yomy MO3KHa

3HaHHA, HabyTi 33 Yac BUBYEHHS ANCUMMNIHK, A03BONATL CTYAEHTaM CaMOCTIMHO

HaBYUTUCA NAaHyBaTU i NPOBOAMTM MEPCMNEKTUBHI HAYKOBI AOCAIAMKEHHA B rany3ax OTPMMaHHA
(pesynbTatn HOBMX KOMMO3ULIMHMX HaATBEPAUX MATepianiB i TBEpAUX CNAaBiB, BLAOCKOHANOBATH
HaBYaHHSA) cnocobu i TexHonorii BUrotosneHHA BUPOBIB 3 HWUX, PO3POBAATU NPOEKTU HOBWUX
BMPOOHMLTB
AIK MOXKHa HabyTi 3HaHHA MaloTb GopMy anropuTmy i 6asm HayKOBMX OAHWUX | NPAKTUYHUX
KOpUCTyBaTUCA HaBWYOK i [0O3BONAIOTb NPOBOAUTM HAyKOBI OBIPYHTYBAaHHA MOLYKY HOBWMX cnocobis,
HabyTumm TEXHONONINA, PEXUMIB CTBOPEHHA HOBMX YAAPO3HOCOCTIMKMX KOMMO3UTIB  ANA
3HaHHAMM i NPOBIgHWX rany3en NPOMMCNOBOCTI YKPAiHWU i 3aKOpAOHHUX dipm, yAOCKOHaN0BaTh
YMiHHAMU iCHytoui i opraHi3oByBaTM HOBiI Cy4acCHi BMPOOHWMLUTBA, PO3POBNATU TEXHOMONIYHI

(KomneTeHTHOCTI)

npouecu, TeXHiYHi ymoBW, ranysesi i Aep)KaBHi CTaHAAPTWU, KepyBaTM ICHYHUMMMU
BMPOOHULTBAMM.

IHpopmauiitHe
3abe3neyeHHnA

Po6oua nporpama gucumnnidm (cunabyc) i3 PCO, KOHCNEKT NeKuin

dopma npoBeseHHA
3aHATb

JleKu,ii, NpakTUYHi 3aHATTA

CemecTtpoBuit
KOHTPO/Ib

3anik
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Ouvcumnnnina

ITopoIUKOBi Ta KOMNO3MILiMHI MaTepian AJid Me JULUHUA

PiseHb BO

[pyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
36 rog ayauTopHux/84 roa camocTiiiHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepianis Ta NOPOLIKOBOI meTanyprii

Bumoru po [Ona BUBYEHHA AMCUNNNIHM HEODXiAHI 3HAHHA 3 TAKUX KPeANUTHUX MOAYNIB:
noYyaTtky - pi3MyYHi B1aCTMBOCTI Ta METOAM AOCNIAKEHHA MaTepianis;
BMBYEHHA - OCHOBM OTPMMAHHA NOPOLUKOBUX Ta KOMMO3ULIMHMUX MaTepianis;
- TEXHO/I0riA HAaHEeCeHHA Ta BIaCTUBOCTI NOKPUTTIB;
- MaTepiaNo3HaABCTBO TYronaaBKMX Ta KOMNO3ULIMHUX MaTepianis;
- iH}XeHepHe maTepiano3HaBCTBO.
Lo 6ype B pamKax paHoOi AUCUMNANIHW CTYAEHTW BUBYAKOTb MaTepiasn, WO 3aCOBYIOTbCA B
BMBYATUCA MeaULUMHI, KpuTepii ix BMOOPY Ta TEXHONOrIYHI NMPUMOMWU BUFOTOB/IEHHA BUPOLIB
MeANYHOro NPMU3HAYEHHA.
Yomy ue OTpyMaHi 3HaHHA HeobXiaHi AnA PO3yMiHHA NpoLecy B3aemMogii maTepianis 3 KUBUM
uikaso/Tpeba OpraHiamom, BIiATBOPEHHA ICHYHUYMX Ta CTBOPEHHA HOBWUX MaTepianis meagn4yHoOro
BMBYaATU NPU3HAYEHHs, PO3POOKM TEXHONOTIYHUX CXeM/NPUMOMIB, HEOBXiAHWX ANA OTPUMAHHS

6iocymicHMUX maTepianis Ta BUPOOIB 3 HUX.

Yomy MOKHa

3HaHHA HabyTi 33 4Yac BMBYEHHA AWUCUMMNIHM [03BONATb CTyAeHTamM CaMOCTIlHO

HaBYUTUCA po3pobnaTK Ta CTBOPIOBATM MaTepiaNn MegMyHOro MPU3HAYeHHs, BAOCKOHANtoBaTU
(pe3ynbTaTn TEXHONOMYHI CXeMU BUFOTOBNAEHHS BUPOBGIB 3 BiocymicHMx Mmatepianis. Ha 6asi
HaBYaHHA) AOBIAHWMKOBMX OaHMX aHanisyBaTM Ta MPOrHO3yBaTM MOBeAiHKy 6GiomegnyHux
MmaTepianis B })KMBOMY CepeaOBULLI
AK MOXKHa HabyTi 3HaHHA | YMIHHA MOXYTb 6YTU BUKOPUCTaHHI y po3pobli HOBMX maTepianis Ta
KOopucTyBaTUCA TexXHonorii 1Moro 06pobseHHs, OUiHIOBAaHHI AKICHMX Ta KiNbKICHMX napameTpis
HabyTummn maTepiany Ta TEXHONOFYHOro MpoLecy, BMKOPUCTAHHI iHPopmauii woao ymos
3HaHHAMM i BMIOTOB/IEHHA Ta eKcnyaTauii BupobiB, BU3HA4YaTH Ta GOpMytoBaTM TEXHIYHI BUMOTU
YMiHHAMMU A0 MaTepiany BMpobGIB Ta MOMAMBOCTI iX 3abe3neyeHHs, pPoO3pPobAATU  LWNAXK

(KomneTeHTHOCTI)

NiABULLEHHA eKCcnayaTauinHMX BlacTMBocTel BUO6paHUX matepianis

IHbopmauitHe
3abe3neyeHHnA

Po6oua nporpama gucumnnnidm (cunabyc) is PCO, mynbTumeiliHi npe3eHTaLil neKuil

dopma
npoBeAeHHA
3aHATb

JleKu,ii, NpakTUYHi 3aHATTA

CemecTtpoBui
KOHTPO/Ib

3anik

27




Ouvcumnnnina

biomeanyHe MaTepia/lO3HABCTBO

PiseHb BO

[pyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta cCaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
36 rog ayauTopHux/84 roa camocTiiiHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®isnyHoro matepianosHaBCcTBa Ta TEPMiUHOI 06POO6KM

Bumoru ao basyeTbcAHa Kypcax: @isvka, Buwa matematuka, Ximia, Kpuctanorpadis,
noYyaTtky KpucTanoximia Ta MiHepasoria, MeTano3HaBCcTBO Ta TepmiyHa 0bOpobKa meTanis,
BUBYEHHSA [iarHocTuKa i meToau CTPYKTYPHOro aHani3y matepianis, Metoau peHtreHorpadii - 1 1a
pAay iHWnx
Lo 6ype HaByanbHa AaucumniniHa nos’A3aHa 3 BMBYEHHAM B3a€EMO3B'A3KYy CKnagy, 6yaosw,
BMBUYATUCA B/IaCTUBOCTEM, TEXHONOTIT BAPOOHULITBA i 3aCTOCYBaHHA MaTepianis Ana MeAuUUHM, a
TAKOX 3aKOHOMIPHOCTI 3MiHM BNACTMBOCTEM MaTepianis nig, BAAMBOM i3UYHKX,
MEeXaHIYHUX i XIMIYHUX YNHHUKIB.
Po3rnsanyTi HaliBaXkNuBiLWi biomeAnyHi maTepiany Ta HaNPAMKM IX BUKOPUCTaHHA
Yomy ue B paHMIM Yac iMNANQHTaTU LWMPOKO BMKOPUCTOBYIOTb MPU XiPYpPridHMX — onepawiax.
uikaso/Tpeba HaibinbLioto rpynoto imniaHTaTiB € iMNAaHTaTH, AKi BAKOPUCTOBYIOTLCA NPW onepaLisx
BMBYaATU B CEpLLEeBO-CYAUHHI CUCTEMI, CMCTEMAX, YTBOPEHUX KiCTKOBOIO i M'AKOKO TKAaHWMHaAMMW,

odTanbmornorii, 3ybonikapcbKin TexHiui. Po3pobKka HoBMX BiocymicHMX maTepianis i
NOKPUTTIB 403BO/INTb CYTTEBO NMOKPALLMUTU PE3YNbTATU NiKYBaHHA.

Yomy MOKHa

Y nigcymKy BMBYEHHA AUCUMNNIHU CTYAEHT OTPUMYE 3HAHHA WWOAO Khacudikauii

HaBYUTUCA b6iomaTtepianiB 3a iX [i€l0 Ha XUBUIW OPraHiam;3acToCyBaHHA CTanen B MeAULMUHI
(pe3ynbTatn B/IaCTMBOCTEM i 3aCTOCYyBaHHA HioiHEPTHUX KepamiyHUX maTepianis; rigpoKkcuanaTuTy,
HaBYaHHA) biocymicHMX nonimepis, BUKOPUCTAHHA MaTepianis 3 EM®, meToaiB cTBOpeHHN
6iocymicHMX Ta BioiHEePTHUX NOKPUTTIB HA iIMNAaHTaTax;
AK MOXHa HabyTi 3HaHHA i yMiHHA [03BONATb YCMNIWHO NiAFOTOBUTM | MPOBECTU HayKOBUM
KOopucTyBaTUCA eKCNepuMeHT 3 po3pobKM BiocymicHUX maTepianis, BUOPATM HAYKOBO-OBrpyHTOBAHI i
HabyTummn HanbinblWw edeKTUBHI TEXHONOriYHI npouecn BMPOOHMUTBA GiomeanyHux BUPOOGIB,
3HaHHAMM i BMbpatn biocymicHuit cnnas, wo 6yae 3abesnedyyBaT HeobXigHi BNACTUMBOCTI
YMiHHAMMU MeaNYHUX BUpPObiB;

(KomneTeHTHOCTI)

IHbopmauitHe

Cunabyc, PCO, meTogMyHi BKa3iBKM, NOCUNAHHA Ha KOPUCHY iHGOpMaLLito B iHTEPHETI,

3abe3neuyeHHA KOHTPO/IbHI MWTAHHA Ta 3aBAaHHA Bci BMAW 3aHATbL 3abe3nevyeHi MeToAMYHON
NiTepaTypolo AKa B [A0CTaTHiM KinbKocTi 3Haxogutbca B HTB HTYY «KMI» Ta vy
€/1eKTPOHHOMY BUTNAL,.

dopma JNeKuii, npakTM4Hi poboTu.

npoBeAeHHA

3aHATb

CemecTtpoBui 3anik

KOHTpPO/1b
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Oucumnnnina

Introduction to high temperature materials
(BBeeHHs 1,0 BUCOKOTEMIIEPATYPHUX MaTepiaJiiB)

PiseHb BO

[pyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

4 kpeputn/120 rop,
36 rog ayauTopHux/84 roa camocTiiiHoi poboTu

MoBa BUKnagaHHA

AHrniAcbka

Kadeapa

Institute of Applied Materials Science — Applied Materials Physics, Karlsruhe Institute
of Technology (KIT), Germany

Bumoru ao Basic course in materials science and engineering
noYaTKy
BUBYEHHA
Lo 6ype = Applications and requirements for high temperature materials
BMBYaATUCA = High temperature corrosion (thermodynamics, oxidation kinetics, oxidation of
alloys, protection of high temperature materials)
= Creep (creep curve, creep mechanisms, creep of solid-solution strengthened
materials, creep of particle hardened alloys, life time prediction)
= Fatigue (fundamentals, life time prediction)
= High-temperature materials (Ni-, Fe-, Co- Ti-based alloys, ODS materials)
Yomy ue The students acquire fundamental knowledge about high temperature corrosion,
uikaso/Tpeba creep, high temperature fatigue as well as resulting failure mechanisms.
BUBYATU
Yomy moKHa Solve applied problems of manufacturing, processing, operation and disposal of
HaBYUTUCA materials and products.
(pe3ynbTaTn Develop and apply the latest methods and techniques for researching materials and
HaBYaHHA) processes in the field of materials science, taking into account the peculiarities of the
problems being solved.
Analyze and predict the nature of stability and destruction of materials.
AAK MOXKHa The ability to critically analyze and forecast the characteristics of new and existing
KOpUCTYyBaTUCA materials, the parameters of the processes of their obtaining and processing and use in
HabytTnmmn products (or in production conditions).
3HaHHAMM i Ability to reasonably choose manufacturing technologies, processing, testing materials
YMiHHAMMU and products, for specific operating conditions

(KomneTeHTHOCTI)

Ability to use knowledge of the scientific principles of strength and fracture to analyze
and predict the mechanical behavior of materials, including composite and
nanostructured materials

IHpopmauitHe
3abe3neyeHHnA

Syllabus, multimedia presentations of lectures

dopma
npoBeAeHHA
3aHATb

Lectures

CemecTtpoBuit
KOHTPO/Ib

Test
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Oucumnnnina

MaTepiasin na;iIMBHUX KOMIPOK

PiseHb BO

[Opyrnii (marictepcbKuif)

Kypc

2 (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpegutn/150 rop,
54 rop, ayautopHuUx/96 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepianis Ta MNOPOLUKOBOI meTanyprii

Bumoru po 3HaHHA 3 i3nMyHOi Xximii, ximii, NopolwKoBOi MeTanyprii, matepianis cneuianbHOro

noYaTKy NPWU3HAYEHHA, MEXaHIYHMX BAACTMBOCTEM Ta KOHCTPYKUIiMHIA MIiLHOCTI maTepianis,

BMBYEHHA MaTepia/Io3HaBCTBA KOMMNO3ULIMHMX MaTepianis.

Lo 6ype CTy4eHT OTPUMAE 3HaHHA WOoAO0 Npupoayn ¢GisMYHUX ABULL, Nigbopy KOMNO3ULIMHUX

BMBYATUCA MaTepianiB Ta NpuHUMNY PobOTU HOBITHIX BMCOKOE(EKTUBHUX ENEKTPO-reHepyUmnx
CMCTEM Ha OCHOBI XiMIYHWX NepeTBOPIOBAYIB eHeprii (MaNMBHMUX KOMIPOK), AKi CbOrogHi
aKTUBHO 3aMMaloTb CBOIO Hilly B CBiTOBIN eHepreTuui. Ocobnvsa yBara NpuAainAeTbCs
NPaKTUYHIA peanisalii 3B’A3KY «METoA, BUTrOTOB/IEHHA—CTPYKTYPa—BAaCTUBOCTI» Ha
NPUKAAAI CKNAA0BUX NANUBHUX KOMIPOK.

Yomy ue OncumnniHa HanpaB/ieHa Ha CTBOPEHHA NPodeciiHO-OpPiEHTOBAHUX KaapiB, iHXeHepiB

uikaso/Tpeba mMmaTepiasnosHaBLiB. Hapae cTyAeHTy 06i3HaHICTb WOAO0 PO3BUTKY HaMpAMKIB

BMBYATU BifJHOB/IIOBAHOI Ta BOAHEBOI €HEpPreTMKM Ta 3HaMOMMUTb 3 OAHIE 3 nepenoBux il

TEXHOJI0riN — NaNuBHOK KOMipKot. CbOrofHi UA HOBITHA BUCOKOedEKTMBHA
TEXHONOrIA BWUIOTOBNEHHA €ENEKTPUYHOI €eHeprii 3HaxoAuTbCA Ha CTagii novaTKy
KomepLianisauii, Tomy icHye 6pak B cneljianictax B AaHili ranysi, sika CTPIMKO
po3BMBa€ETbCA. HabyTi 3HAHHA MOKYTb CTaTWU OCHOBOM A/1A MNOAANbLIONO PO3BUTKY Ta
CTaHOBJIEHHIO daxiBLLEM B ranysi NaJIMBHMUX KOMIPOK Ta BOAHEBUX TEXHOOTIN.

Yomy MO3KHa

Ovcuunnida Haflae NPUKNagHi HaBUYKKM i CUCTEMATU3YE HeobXiaHi 3HaHHA LWoAO0

HaBYMTUCA BMOOPY/CTBOPEHHIO MaTepianiB ANA CKAAAO0BUX NANMBHUX KOMIPOK, fIKi CbOroAHi

(pesynbraTn WMPOKO  BNPOBaZXKYOTbCA/KOMepuianisytotbca B  CBiTi; Hafae 3HaHHA  WOAO

HaBYaHHSA) PO3paxyHKy epeKTUBHOCTI pobOTU NANMBHUX KOMIPOK HAa PisHUMX BMAAx nanusa. Ha
NPaKTUYHOMY MNPUKAALI  CTYAEHTU OTPUMAIOTb HABUYKW AHANITUYHO-HAMNPaBAEHOrO
MWCNEHHSA WOAO CYTHOCTI BUOOPY i 3aCTOCYBaHHIO TUX UM iHLWIMX MaTepianiB Ta MeToAiB
BUIOTOBNEHHA NA/JMBHUX KOMIPOK, OAHOI 3 NPOBIAHUX TEXHONOriM Cy4YacHOi
eHepreTuKu.

AIK MOXKHa HabyTi 3HaHHA MOXYTb CTaTU OCHOBOO A1 CTAHOBNEHHA B NoAasbluomy daxisuem B

KOpUCTyBaTUCA ranysi NaIMBHUX KOMIPOK Ta BOAHEBUX TEXHOOTIN.

HabyTummn

3HaHHAMM i

YMiHHAMU

(KomneTeHTHOCTI)

IHpopmauiitHe
3abe3neyeHHnA

Cnnabyc, KOHCNEKT NeKLiln

dopma
npoBeAeHHsA
3aHATb

JleKu,ii, NpakTUYHi 3aHATTA

CemecTpoBuii
KOHTpPO/Ib

Ek3ameH
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Oucumnnnina

MarstiTHi Ta eJIeKTPOTEeXHIYHI MOPOLIKOBI MaTepiaaun

PiseHb BO

[pyruii (marictepcbKui)

Kypc

2 Kypc (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta cCaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop, ayautopHuUx/96 rog camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepiasis Ta NOPOLIKOBOI MeTanyprii

Bumoru ao noyaTtky
BMBYEHHA

CTyAeHTM NOBMHHI MaTK 3HaHHA 3 TaKUX AUCLUNAIH AK iHXeHepHe maTepiaso3HaBCTBO,
dyHAAMEHTaNbHI 3acaan Teopii Ta TEXHONOTIT MOPOLIKOBUX KOMMO3ULLIMHMX MaTepianis

Lo 6ype BuBuatuca

MpUHUMNN pPO3POOKU CTPYKTYpPU Ta TEXHOJIOri MarHiTHUX Ta €eJIEKTPOTEXHIYHUX
NOPOLIKOBMX MaTepianis 3 Hanepes 3aJaHMMU BNACTUBOCTAMM Ha OCHOBI CyYaCHMUX
yABAEHb TeOpPii MarHeTM3My Ta 3aCTOCYBaHHSA NepeaoBUX TEXHOOTIN.

Yomy ue
uikaso/Tpeba
BUBYATH

BuBYalOuM ANCUUNAIHY, CTYAEHTU y3araabHIOOTb BAACHIi 3HAHHA 3 PI3HUX AUCUUNAIH Ta
6inbll rMMOOKO BUBYAKOTb 3B’A30K MiK CTPYKTYPOK Ta MArHiTHUMKU i eNekKTPUYHUMMU
B/IACTUBOCTAMW MaTepianis, TEXHONOrMEW OTPUMAHHA UMX MaTepianiB Ha OCHOBI
CYYaCHUX yABAEHDb TEOPIT MarHeTU3My Ta 3aCTOCYBAHHAM NepenoBUX TEXHONOTIMN.

Yomy MO3KHa
HaBYMTUCA
(pe3ynbTaTn
HaBYaHHA)

CTyaeHT, BUMKOPUCTOBIOYM iHPOpPMALi0 LWOAO0 YMOB BUFOTOBJIEHHSA Ta eKcnayaTaui
BUPO6IB Npn po3pobli HOBOro maTepiany Ta TEXHOOri Moro obpobneHHs, 3moxe
BM3HA4YaTM Ta GOPMY/IOBATU TEXHIYHI BUMOTU A0 MaTepiany BUPODBIB Ta MOXKAMBOCTI iX
3abe3neyeHHA, po3pobAATM WAAXM NIABULLEHHA eKcn/yaTauiiHUX BAacTMBOCTEMN
BUOpPaHMX MaTepianis; BU3HAYaTU HEOOXiAHICTb NPoBeAeHHA eKCNepTHUX AO0C/iAMKeHb
3pyMHOBAHMX BUMPO6IB, BUOMPATM METOAUKM AN OTPUMAHHA AOCTOBIPHUX AaHMX Ta iX
KOHTPO/II0, y3araJibHEeHHA iX pPe3ynbTaTiB Ta Po3pobaAeHHs WAAXIB NiABULEHHA AKOCTI
BMpObiB; 3acTOCOBYBATM MNPUHLMAU CUCTEMHOFO aHanidy, NPUYMHHO-HACNIAKOBUX
3B’A3KIB MiXK 3HauywumM $akTopamu Ta HAYKOBMMWU i TEXHIYHUMM PilLEHHAMMU, WO
NPUIMMatoTbCA Nig, Yac po3B’A3aHHA CKAAAHUX MaTepiaso3HaBYMX 3a4a4; 3aCTOCOBYBaTH
BMMOTU BITYM3HAHUX Ta MiXKHAPOAHMUX HOPMATUBHUX OOKYMEHTIB Woa0 GOpMYyNHOBaHHA
Ta PO3B'A3aHHA HAYKOBMX Ta HAYKOBO-TEXHIYHWMX 3a4ay PO3POOKM, BUFOTOBJ/IEHHS,
BMNpobyBaHHA, cepTudiKalii, yTunisauii martepianis, CTBOPeHHs Ta 3aCTOCyBaHHA
ebeKTUBHUX TEXHOOTI BUTOTOBNIEHHA BUPOOIB.

AK MOXKHa
KOpUCTYyBaTUCA
HabyTMMM 3HaAHHAMM
i yMiHHAMMU
(KomneTeHTHOCTI)

MicnA 3acBOEHHA HAaBYANbHOI AUCUMNAIHWU CTYAEHT NOBMHEH 3HATU: BUMOTU BITYNSHAHUX
Ta MiXKHAapOAHUX HOPMATUBHUX OOKYMEHTIB WoA0 GOpPMYy/tOBaHHA Ta PO3B'A3aHHA
HAayKOBMX Ta HAYKOBO-TEXHIYHMX 33434 PO3POOKWM, BUrOTOBAEHHA, BUNPODOYBaHHS,
cepTudiKauii, yTunisauii maTepianis, CTBOPEHHA Ta 3acTOCyBaHHA e(pEeKTUBHUX
TEXHONOri BUFOTOBNEHHA BUPOOGIB.

IHpopmauitHe
3abe3neyeHHnA

Cunabyc, KOHCNEKT NeKLiN

dopma npoBeseHHA
3aHATb

JleKUii, npakTM4Hi poboTK

CemecTtpoBui
KOHTPO/Ib

Ek3ameH
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Oucumnnnina

IIpUHI UM CTBOPEHHA MeTa/IeBUX MaTepiaJiiB:
eKCIIepUMEHT Ta MO/ e/JII0BaHHSA

PiseHb BO

[pyrnii (marictepcbKuia)

Kypc

2 Kypc (3 cemecTp)

O6car Ta po3nogin
roAvH ayaUTOPHUX
Ta CaMoCTiNHOI
poboTtu

5 Kpeautn/150 rop,
54 rop ayautopHuUx/96 ron camocTinHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

®i3nyHoro martepiazio3HaBCTBA Ta TePMiUHOT 06pO6KYU

Bumoru ao noyaTtky
BMBYEHHSA

HaByanbHa gucumniiHa BMKOPUCTOBYE 3HAHHA Ta BMIiHHA, HabyTi y Xoai BMBYEHHA
KypcCiB yCbOro LKAy NiAroToBKM 6akanaspiB 3a cneuianbHicTio 132 MaTepiafio3HaBCTBO.

Lo 6ype BuBuatuca

MpUHUMNN CTBOPEHHSA HaHOMAaTepiasiB Ha OCHOBI meTogosorii "Tpiaan KypHakosa" Ta
TeHAEHUi po3BUTKY Oi3MYHOro MmaTepiano3HaBCTBA Y BiANOBIAHOCTI A0 noTpebd
MINKAMCUMNNIIHAPHUX BUCOKMX TEXHOJIOTIA ANA ENEeKTPOHIKM, MeAMUMHU Ta iHWKnX
rasiy3ei 3HaHb.

Miaxoam npoBefeHHA HaTyPHUX Ta 0OYMCNOBANbHUX EKCNEPUMEHTIB, 3a pe3y/ibTaTaMu
AKMX  POPMYIOTbCA HAYKOBIi OCHOBM BMCOKMX TEXHONOFM — 3 TOYKM 30py
MiKAMCUMNNIIHAPHOI  MeToA0/orii  rapMOHIMHOTO PO3BUTKY CychinbcTBa (cTanoro
PO3BUTKY)..

Yomy ue
uikaso/Tpeba
BUBYATKH

3aBAAKKN 3aCBOEHHIO 3MICTY AUCUMNAIHU CTYAEHTU 3MOXKYTb BUABAATM HAYKOBY CYTHICTb
npobaem 3 maTepiano3HABCTBA, 3HAXOAUTU ePEKTMBHI LWINAXM LWOAO0 iX PO3B’A3aHHS,
LWAXOM NPOBeAeHHA A0CAiIAXKEeHb Ta aHaNi3y iX pe3ynbTaTiB3aBAAKM 3aCBOEHHIO 3MICTY
AMCUMNNIHM  CTYAEHTU  3MOXYTb BMABAATM  HAYKOBY CYTHICTb npobnaem 3
MaTepiaNio3HaBCTBA, 3HAXOAUTU e(dEeKTUBHI LWANAXM LWoA[O0 iX PO3B’A3aHHSA, LWAAXOM
npoBeAeHHA AOCNIAXEHD Ta aHaNi3y iX pe3ynbTaTiB.

Yomy MO3KHa

Po3pobnaTtn, aocnigxysatv Ta BUKOPUCTOBYBATU Pi3nyHi Ta maTeMaTUYHi moaeni ans

HaBYMTUCA NPOEKTYBAHHA HOBUX HaHOMaTepianiB. BCcTaHOBNOBATM B3aEMO3B'A3KMN MiXK CTPYKTYpPOIO
(pesynbraTn Ta BNACTUBOCTAMM HAaHOMaTepianiBHa OCHOBI HAaTYPHUX EKCNEPUMEHTIB Ta KOM'HOTEPHUX
HaBYaHHSA) CUMYNALIR.

AIK MOXKHa 3p06yBayi 3MOXKYTb 3aCTOCOBYBATU HAYKOBi OCHOBW HAHOTEXHOJIOTNN ANA CTBOPEHHA Ta
KOpUCTyBaTUCA BMKOPUCTAHHA HaHOMaTepianis, 3aCTOCOBYBAaTU METOAO/Or 0 NPOBEeAEHHA HATYPHUX Ta
HabyTMMM 3HAHHAMM | 06YNCNIOBANIBHUX EKCMEPUMEHTIB A/1A BCTAHOB/NEHHA B3aEMO3B'A3KIB MiXK CTPYKTypoOHO
i yMiHHAMM Ha HaHOMacLWTabHOMY pPiBHi Ta BNIAaCTUBOCTAMM HaHOMaTepianis

(KomneTeHTHOCTI)

IHpopmauitHe
3abe3neyeHHnA

Cunabyc ancumnninmn, PCO, meToanYHi BKa3iBKM, NOCUNAHHA Ha KOPUCHY iHOopMaLio B
iHTEPHET, KOHTPO/IbHI MUTAHHA Ta 3aBAAHHA.

dopma npoBeseHHA
3aHATb

Nekuii B pexxmmi BigeokoHdepeHUin Ha nnatdopmi Zoom. TeopeTHUUHi MaTepiann Ta
npeseHTauii Ay6NI00TbCA Ha eNeKTPOHHY nowTy rpynu. KoHcynbTauii BigbysatoTbca B
peXxumi BineokoHbepeHUit Ha naaTdpopmi Zoom.

MOTOYHUI Ta CEMECTPOBUIN KOHTPOIb YEPE3 KaMnycC.

CemecTtpoBuii
KOHTPO/Ib

Ek3ameH
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Ouvcumnnnina

dpaKToAiarHOCTUKA pyMHYBaHHA MaTepiaaiB

PiBeHb BO Opyruit (marictepcbkuia)
Kypc 2 Kypc (3 cemectp)
O6car ta po3nogin | 4 Kpegutn/120 rop,

rogmMH ayauTopHUX
Ta camocTilHOI

36 rog ayauTopHux/84 roa camocTiiiHoi po6oTu

poboTtu
MoBa BUKNaAaHHA | YKpaiHCbKa
Kadepgpa BucokotemnepaTtypHUX martepianis Ta NOPOLLUKOBOI meTanyprii

Bumoru Ao noyaTtky
BUBYEHHSA

Ona BUBYEHHA AWUCUMNAIHM HeobXigHi 3HaHHA 3 TaKWUX OCBITHIX KOMMOHEHT AK i3nyHi
B/IACTMBOCTI Ta METOAM JAOCNIOAXKEHHA MaTepianis, OCHOBM OTPMMAHHA MOPOLIKOBUX Ta
KOMMO3ULIMHUX  MaTepianiB, TEXHONOriAa  HaHeCeHHA Ta  BAACTUBOCTI  MOKPUTTIB,
MaTepiasIo3HaBCTBO TYrONIaBKUX MaTepiasiB, iHXeHepHe MaTepiaio3HaBCTBO.

LLlo 6ype BuBuatuca

B pamKax AaHOi AMCLMMNIHW CTYAEeHTM NpUBYatoTbCA A0 dpaKkTorpadii — Hayku woao byaosu i
YTBOPEHHA 3/1aMiB MaTepianiB 4M ixHiIX 3pasKiB Nig 4ac BMMAAKOBMX YM LiIECNPAMOBAHUX
pYMHYBaHb, HaNpUKAa4, ANA BUMIPIOBAHHA MILHOCTI UM TPILMHOCTIMKOCTI MaTepiany. CTyaeHTH
BMBYalOTb pefibEd MOBEPXHI PYMHYBaHHA MaTepianis — TPILMH, NPUYMHU iX YTBOPEHHSA, iXHil
3B’A30K 3 6y40BOI0 (CTPYKTYpOIO) MaTepiasly Ta yMOBaMM AOro HaBaHTaXKeHHA (BUA, — CTaTUUHE
4M UMKNIYHe, TemnepaTypa, WBUAKICTb, cepena, Koposis, eposia Towo), CUI0oBI Ta eHepPreTUYHi
B/IaCTUBOCTI  MexXaHiYHOI MNOBeAiHKM, B33AEMOAII0 TPIWMH  3i CKNaa0BUMK  CTPYKTYpW,
nepeTBOPEHHA B MaTepianax, AKi nepeaytoTb PyWMHYBAHHIO Nif Ai€EH0 MEXaHIYHOro HaBaHTAXKEHHS,
HanABHICTb i TMn paedekTiB O6yaoBM TOWO AK 3a A0MNOMOIOK MIKPOCKOMIB, CBITNIOBUX UM
€N1eKTPOHHMX CKaHYOUMX, TaK | He 036POEHNM OKOM 6e3 BUKOPUCTAHHA NpUaaLiB.

Yomy ye
uikaso/Tpeba
BUBYATH

®pakTorpadia, enekTpoHHa YW CBITNIO0BA B 3a/IEXKHOCTI Big, BMKOPMUCTAHOro MiKpockona, i,
BignoBigHO, <¢paKTo4iarHOCTMKA € HEeBi4 EMHOK  CKNaZOBOK  KOMMIEKCY  MexXaHiYHuX
BNACTMBOCTEN maTepianiB i iXHbOi NOBeAiHKM Nig Yac MexaHiYHOro, TePMIYHOro i XimiyHOro um
€/1eKTPOXIMIYHOro HaBaHTaXKEHHAX, ONPOMIHEHHI TOLLO.

Yomy MO3KHa
HaBYMTUCA
(pe3ynbTaTn
HaBYaHHA)

CTyaeHT oBONOAjE HaBMYKaMKM onucy penbedy 3namy 3paska 3a 300paxkeHHAMM, AKi BiH
OTPMMAE BMBYAIOYM 3PA30K UM TO HEO3OPOEHMM OKOM, UM 33 AOMOMOFOH CBIiT/IOBMX, UM
€/1eKTPOHHMX MIKpPOCKONiB. AHani3ytoumn 306parkeHHs 31amiB, AOCAIAHUK OTpUMaE iHbopmaLito
WOAO0 MAKPO- i MIKpOMEXaHi3My pyMHYBaHHA 3pa3ka MaTepiany, 3apOLKeHHA i PO3BUTKY Yy
3pasky TPiWMH, AKI 1 NpU3BeAyTb B PeLTi-pewT A0 PyMHYBAHHA 3pa3Kka Ha BiYM UM AeKisbkKa
YaCTMH; OLUHUTb CUNOBI i eHepreTUYHi NnapameTpu pPyMHYBaHHSA, WBMAKICTb Ta TUM, CTaAilHICTb
PO3BUTKY TPiLLMH, BCTAHOBUTbL MiCLLA 3apOAKEHHA Ta 0COBNNBOCTI POCTY TPILLUMH, IXHil BNAMB Ha
NOBEeAiHKY MeX CTPYKTYPHUX CKAQLO0BMX, PenaKcauilo Hanpy)KeHb 4vepe3 gedopmauio um
PO3TPiCKYBaHHA TOLLO, WOAO0 3BOINTb MNPOrHO3yBaTW NOBEAiIHKY maTepiany y 4Yaci. Y 6aratbox
BMMagKax, dpakTorpadin € 40BOJI WBUAKMM 3aCOOOM OTPUMAHHA NEePBUHHOI iHpopMau,ii Wwoao
CTPYKTYpW MaTepiany Ta horo aedeKTiB 3anobiratoum CKNagHNUM CTPYKTYPHUM JOCAIAKEHHAM.

AK MOXKHa
KOpUCTYyBaTUCA
HabyTummn
3HAHHAMM i
YMiHHAMU
(KomneTeHTHOCTI)

HabyTi 3HaHHS | HAaBWMYKM MOXKYTb OYTUBMKOPUCTaHHI Npu pPo3pobaeHHi HOBUX maTepianis,
OUHIOBAHHI IXHiX AKICHMX Ta KiIbKICHMX NapameTpiB Ta TEXHONOFNYHOro Npouecy, BUKOPUCTAHHI
iHbopMmaUil WOoA0 YMOB BWIOTOBJIEHHA Ta eKcnayaTauii BUpob6iB npu po3pobieHHi HOoBOro
maTepiany Ta TexHosorii Moro obpobneHHs, BU3HaYaTK Ta GOPMYNOBaTM TEXHIYHI BUMMOIK A0
maTepiany BMpPOBIB Ta MOXAMBOCTI iX 3abe3neyeHHs, pPO3POGAATU WNAXM NiABULLEHHSA
eKcnyaTauiiHMX BNacTMBOCTEN TOLLO.

IHpopmauitHe
3abe3neyeHHnA

Poboua nporpama gucumnininm (cunabyc) i3 PCO,NpaKTUUHI3aHATTA 3 M iKpOCKoNamu,
CBITNOBUMM | ENEKTPOHHUMMU, TEKCTM NEKLLIA Ta pEKOMEHA0BAHOI NiTepaTypu.

dopma npoBegeHHA
3aHATb

Nekuji, nabopatopHi poboTH

CemecTtpoBuit
KOHTPO/Ib

3anik
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Oucumnnnina

CTpyKTypHa iH:XKeHepid MeXaHiYHMX BJIaCTUBOCTEM
MaTepiajiiB HOBOr0 NOKOJIIHHA

PiseHb BO Opyruii (marictepcbkuii)
Kypc 2 Kypc (3 cemecTtp)
O6car Ta po3noain | 4 kpegutn/120 rog,

roAvH ayaUTOPHUX
Ta CaMoOCTiIHOI
poboTtu

36 rog ayauTopHux/84 roa camocTiiiHoi poboTu

MoBa BUKnagaHHA YKpaiHcbKa
Kadeppa ®i3nyHOro martepianosHaBcTBa Ta TePMi4YHOI 06PO6KMU
Bumoru Ao novatKy | 3acBOEHHA MaTepiany Kypcis: «®ismka», «Kpuctanorpadia, Kpuctanoximia Ta

BUBYEHHA

MiHepanoria», «MexaHi4yHi BNacTMBOCTI Ta KOHCTPYKLiMHA MiLHICTb MaTepianis»

Lo 6ype BuBuatuca

B Kypci byayTb npeactaBneHi Teopid Ta NpPakTUKa BU3HAYEHHA PIiBHA MeXaHiYHUX
BNACTMBOCTEM MeTaniB Ta CMNAaBiB, WO BWKOPUCTOBYIOTbCA Yy  TeEXHiWi npwm
HaBaHTAXKEHHSAX, L0 MOXKYTb BUK/IMKATU AedOpPMYyBaHHA YN pyHaLLiIO.

Yomy ue
uikaso/Tpeba
BUBYATKH

3HaHHA Kypcy HeobxiaHi AN po3yMiHHA NPUHUMNIB CTPYKTYPHOI iHXeHepii maTepianis
HOBOro MOKoAiHHA. OCHOBHA iAeA Kypcy NONAra€e y BM3HAYEHHI Pi3UYHUX MeXaHi3MiB,
LLIO BiANOBiIAaOTb 33 CTPYKTYPHY YYTAMBICTb MEXaHIYHUX BNACTUBOCTEN MaTepianis.
OcobnuBicTb NoAaHHSA L€l NpobiemaTUKM CTyAeHTam OCBITHbOI Mporpamun MNonsarac y
LUMPOKOMY BMKOPMUCTaAHHI Teopii AMCAOKaLiN Ta cydyaCcHUX moaenen gepopmalinHoro
3MiLHEHHSA Ta PYMHYBAHHA.

Yomy MOKHa

CTyAEeHT 3MOKe BMKOPWUCTOBYBATU HabyTi 3HAHHA A1A PO3PO6KM Ta CTBOPEHHA HOBUX

HaBYUTUCA mMmaTepianiB 3 YHIKaAbHUMM MEXAHIYHMMW BAACTUBOCTAMM, BUKOPUCTOBYIOUM METOAM
(pe3ynbTatn CTPYKTYpHOI moaudikauii matepianis.

HaBYaHHA)

AK MOXKHa CTyZeHT OTPUMAE HEODXiAHIKOMNETEHTHOCTI AN1A BUPILLEHHA TaKMX 3a4ay:
KOpUCTYBaTUCA - BWABNEHHA Ta NOCTaHOBKMNpobaem maTepianiB fAKi  BMKOPUCTOBYIOTbCA ANA
HabyTUMMN 3HAHHAMM | KOHKPETHUX YMOB eKcnyaTauii Ta NPUNHATTA ePeKTUBHUX PilleHb ANA iX BUPILLEHHS;

i yYMiHHAMN - 06rpyHTOBaHOro BMOOPY TEXHONOrIN BUrOTOBAEHHS, 006pPO6NEHHA, BUNPOOYBAHHSA

(KomneTeHTHOCTI)

MaTepianiB i BUpobiB, 3 ypaxyBaHHAM YMOB iX eKcnayaTauii;
- 34iMCHEHHA eKCnepTHUX A0CANiAXKeHb 3pyMHOBaHMX BMpPOGIB,
NPOMNO3nL,iN WoAo NiABULEHHA HAAIMHOCTI Ta A4OBroBiYHOCTI BUPOOLIB.

Ta ¢$opmyBaHHA

IHpopmauiniHe
3abe3neyeHHnA

HaByanbHa Ta poboya nporpamm gucumnniim; PCO; MeToAMYHi  BKasiBKY;
peKoMeHA0BaHa NiTepaTypa; cneuianbHa NniTepatypa Ta maTepianu, AKi onybaiKyBaHHI B
BITYM3HAHMX Ta 3aKOPLOHHUX CTATTAX

dopma npoBeseHHA
3aHATb

Nekuy,i, TabopaTopHi poboTn

CemecTtpoBui
KOHTPO/Ib

3anik
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Oucumnnnina

AToMicTH4YHa iHpopMaTHKa MaTepiaJiiB

PiseHb BO Opyruii (marictepcbKuif)
Kypc 2 Kypc (3 cemecTp)
O6car Ta po3noain | 4 kpegutn/120 rog,

roAvH ayaUTOPHUX
Ta CaMOCTiIHOI
poboTtu

36 rog ayauTopHux/84 roa camocTiiiHoi po6oTu

MoBa BUKnagaHHA

YKpaiHCbKa

Kadeapa

BucokotemnepaTypHUX matepianis Ta NOPOLIKOBOI meTanyprii

Bumoru ao noyaTtky
BMBYEHHSA

Ba3oBi NMOHATTA BULOI MaTeMaTuKK (NiHilHa anrebpa, mateMaTUYHWI aHani3, maTemaTU4YHa
CTAaTUCTMKA) Ta iHGOpPMaTUKKN. 3aCBOEHHS maTepiany KypciB: «Ximia», «Pi3MKa KOHAEHCOBAHOrO
CTaHy matepianis», «Kpucranorpadisa, Kpuctanoximia ta miHepanoria», «MaTepiano3HaBcTBO
TYronnaaBKUX maTepianis», «IHXeHepHe MaTepiaio3HABCTBO»

Lo 6ype BuBuatuca

Halibinblw B)XWMBaHi TeOpPeTUYHi NigxoanM A0 MOAENOBAHHA aTOMHOI CTPYKTYpUM MaTtepianiB Ta
PO3paxyHKy ix iznyHmMx Ta GisMKO-XiMiYHMX BNAACTMBOCTEN Yy 3B'A3KY 3 aTOMHOI CTPYKTYpOto,
nporpamHe 3abe3sneyeHHs 3 ix peanisauiero Ta OCHOBHI NpUMoMmn poboTn 3 HUM. 3o0Kpema byae
PO3rIAHYTO:
- YHiBepcanbHe nporpamHe cepegosuwe AAa aTOMICTUYHOI
(JupyterNotebooks, AtomicSimulationEnvironment).
- OCHOBM PO3paxyHKiB 3 NepLNX NPUHLMNMIB 33 TeoPieto QYHKLIOHANY eIeKTPOHHOI F'YCTUHU A
iHAMBIAYaIbHUX TBEPANX PEYOBMH 3 NakeTom nporpam QuantumeEspresso:

- piBHOBA)KHa CTPYKTypa maTepianis Ta nepesbadyeHHn iX CNEeKTPiB peHTreHiBcbKol andpakLii

- PO3PaXyYHOK €/1IeEKTPOHHWUX CNEKTPIB Ta OLiHKA LWNPUHM 3a60POHEHOT 30HM

- pO3paxyHOK BibpaLuiMHMX BracTMBocTen (OLiHKa paMaHiBCbKuX Ta 1Y cnekTpis, BibpaujiiHa
TepMogMHamika)

- PO3PaxyHOK rPaHUYHMNX 3HAYEHb OCHOBHUX MEXaHIYHMX XapaKTepPUCTUK MaTepiany

- OLiHKA rPaHMYHMX 3HaYeHb Ten0pi3NYHUX BNACTUBOCTEN MaTepiany

- BUBYEHHSA di3NKO-XiMIYHMX NPOLLECIB Ta MEXaHi3MiB peaKLili Ha TBepAMX NOBEPXHAX
- 3actocyBaHHA MeTOAiB MAWMHHOIO HaBYaHHA A1A aTOMICTUMHOrO MOZE/OBaHHA Ta
NMPOrHO3yBaHHA BJ/IaCTUBOCTEN CKAAAHUX CUCTEM (TBEPAMX PO3YMHIB) Ta CUCTEM BEAMKOrO
po3mipy

- KnacuyHe malwMHHE HAaBYaHHA: KNACTEPHMUI PO3KNaZ 3 NakeTom icet

- HelipoHHi mepeki: MixkaToMHi noTeHuianm 3 naketom NequlP
- BMKOpPUCTAHHA MacuBHUX BigKpuTuX 6a3 gaHux (BigData, MaterialsGenome) ana nouyky,
BIAKPUTTA Ta pPO3POOKM HOBUX MaTepianiB, B TOMY 4UYMCAi i3 BMKOPUCTAHHAM MaLUMHHOIO
HaBYaHHSA, Ha NpuMKAaai penosuTapiisMaterials Project Ta NOMAD

- BukopucTaHHA Beb-iHTepdelicy

- Mporpamuuin goctyn 3 OPTIMADE API

iHpOpMaTUKM maTepianis

Yomy ue
uikaso/Tpeba
BMUBYATU

3acTtocyBaHHA KOMMN'OTEPHUX ANrOPUTMIB A1A aTOMICTUYHOTO MOAesNtoBaHHA HabyBae Bce
GiNbll LWKMPOKOro BXUTKY ANA MNPULLIBMALWEHHSA BiAKPUTTA HOBMX MaTepianis, PO3BiAKM iX
BNACTUBOCTEN, MNPOTOTUMNYBAaHHA YMOB OTPMMAHHA Ta HaMPAMKIB 3acToCyBaHHA. 3 X
BMKOPUCTAHHAM LUNAX Big, iAel 40 PUHKY MOXe BYTU CKOPOYEHO 3 AeCATUNITL A0 POKIB i HaBiTb
MmicsauiB. AKTUBHMIA PO3BUTOK aTOMICTUMHMUX PO3PaxyHKIB 3@ NPMHUMMNAMM KBAHTOBOI MexXaHiKu
3a Teopielo O YHKUiOHaNY eNeKTPOHHOI TYCTUHM 3p06MB MOX/IMBUM TaKe BMKOPMUCTAHHA
KOMMN'tOTEPHUX aNrOPUTMIB A/1A MPOrHO3yBaHHA BACTMBOCTEN MPOCTUX CUCTEM 3 TOYHICTIO
3iCTaBHOO 3 eKCNepMMEHTOM. PEBOJIIOLIMHUIA PO3BUTOK METOAIB MALLMHHOIO HaBYaHHSA, B TOMY
YUCNi WITYYHUX HEMPOHHUX MeperK, Ta ix aganTauisa fo npobsem maTtepiafo3HaBCTBA POOUTb
noAibHi po3paxyHKM A[OCTYNMHUMW AN CUCTEM HeAOCTYNHUX paHille po3mipiB Ta piBHA
cKknagHocti. Tomy po3paxyHKOBi 3ycuana 3aimaloTb Bce b6inbll Barome Micue y CTanin
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OOCNIAHULbKIN AiANbHOCTI NPOBIAHMX MaTepiaso3HaBYMX SabopaTopiit Ta NiANPUEMCTB CBITY.
Pasom 3 TMm, "npopmBHY" AianbHICTb y ranysi (cTapTanu) B¥Ke 3apa3 He MOX/AUBO yABUTK be3
3aCTOCYBaHHA iIHGOPMATUKM MaTepianis

Yomy moKHa

- HanawTyBaHHA Ta BWKOPWUCTaHHA CcepeaoBMlla A8 aTOMICTUYHOrO MOAE/NOBaHHA Ta

HaBYMTUCA PO3paxyHKy BAACTMBOCTEN MaTepianiB Ha OCHOBiI MybniyHOro (6€3KOWTOBHE 3 BiAKPUTUM
(pe3ynbtatn KOZO0M) NPOrpamHoro sabesneyeHHn
HaBYaHHA) - MigrotoBKa BXigHWX AAHUX Ta HANALWITYBAHHA MAapaMeTPiB PO3PAXYHKIB 3 MepLUMX MPUHLUNIB 33
Teopi€eto PyHKLiOHaNY eNeKTPOHHOI ryCTUHM
- 34iACHEHHA OCHOBHWMX TUMIB PO3PAXyHKIB 3 Mepwux MPUHUMNIB 33 Teopietd ¢yHKLUioHany
€/IeKTPOHHOI r'YCTUHU
- NiarotoBKa HabopiB TpeHyBaHHsA-BanigaLlii, TpeHyBaHHA Ta 6a30Be 3aCTOCyBaHHSA mogenemn
KN1aCTepHOro posknaay
- OcHOBM NigroToBKM HabopiB TpeHyBaHHA-BaniAaLii, TpeHyBaHHA Ta 6a30BOro 3acTOCyBaHHA
Mi*KaTOMHUMX NOTeHUiaNiB Ha 6a3i cneujanizoBaHUx moaenein rnMboKoro HaBYaHHs (HEMPOHHUX
Mepex)
- Mpuitomn nowwyky, y3arasbHeHHA Ta Knacudikauii iHbopmau,ii y aTomicTuuHmx 6asax gaHux, B
TOMY YMCAi 3 BUKOPUCTAHHAM METO/AiB MallMHHOIO HaBYaHHA
AK MOXXHa - EpeKkTMBHO aHanisyBaTM nepenoBy HayKOBY JMiTepaTypy B ranysi BigKpWUTTA Ta aTOMiCTUYHOI
KopucTyBaTuca pPO3p06KM MaTepianiB, NPOrHO3yBaHHA iX BAAaCTUBOCTEMN
Ha6yTUMM 3HAHHAMM | - 3acTocoByBaTM aTOMICTMYHE MOAE/NIOBAHHA Ta pPO3pPaxyHKM AONA CYMpoBOAYy BAACHMX
i yMiHHAMM eKcnepuMeHTaNbHUX POBIT 3 PO3PO6KM Ta BNPOBaAKEHHA HOBUX MaTep.ian.iB . '
(KomneTeHTHOCTi) - EpeKkTMBHO BMKOPUCTOBYBATU Yy BAACHUX PO3POOKax PO3paxyHKOBI BiLOMOCTi HaKOMWUYEHi

CBITOBOI HAayKOBOIO CMi/IbHOTOO B raay3i aTOMICTUMHOro MoAeNtoBaHHA MaTepiaiB y BiAKPUTUX
6a3ax AaHux

IHpopmauinHe
3abe3neyeHHn

Po6oua nporpamu gucumnninm (cunabyc) i3 PCO; KOHCNEKT neku,ii

dopma npoBeaeHHA
3aHATb

Nekuii, Komn'toTepHU NPAKTUKYM

CemecTposuii
KOHTPO/Ib

3anik
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