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BCTYII
[Iporpama HaBuYanbHOI AUCHUIUIIHU  BIacTUBOCTI KOHCTPYKIIIHHHUX
MatepialiB’’ CKjiajieHa BIAMOBIIHO 10 OCBITHRO-ITPOQECIHHOI TPOrpaMu MiArOTOBKU
OakanaBpiB crienialibHOCTI 144 - TerioeHepreTuka
1. Onuc HAaB4YAJBbHOI AUCHUILITIHA

1.1. Meta BuKJIaJJaHHsI HABYAIbHO1 JUCIUTLIIIHH:

BusiButy TepMOIMHAMIYHI Ta KIHETUYHI YMOBH, 110 BUHHMKAIOTh MPHU B3a€EMO/IIL
KOHCTPYKI[IHHUX MaTepiajiB 3 ra30BOI0 Ta PIAUHHUMH CEpPEIOBUIAMHU. 3HAUTH
yMOBHU CTaOUIbHOCTI (a3 Mpu BU3HAYEHIN TEMIepaTypl Ta CKIAlax iX CTPYKTYpH,
KUIBKICHUM CKJaJ, II0 Ma€ MiClle B PI3HUX YMOBAaX I'OMO- Ta T€TEPOre€HHOIO
3apokeHHa. OOrpyHTyBaTH MeTaleBUA cTaH pedoBuHH. KiHneBa Mera-
chopMyBaTH y CTYyJICHTA 3arajibHy KOMIIETEHTHICTh (p13MKa-HAyKOBIIS, CHeIiaaicTa
B rayty3i “nipukiiagHa ¢isuka”

Ha BuBUYeHHS HaBUYAJIHHOT AUCIUTLTIHYU BiIBOAUTHCS 120 rogun /4 kpeautiB ECTS

1.2. OcHOBHI 3aBAaHHs BUBYEHHSI AUCIUILIIHU

BuBuutu cTpyKTypHO-(pa30Bi 3MiHHU, 1[0 BUHUKAIOTH MPU BUPOOHUIITBI Ta
eKCIUlyaTallli MPUCTPOIB HETPAAUIINHOI EHEepPreTUKH , iX KiIacuikailio,
B32€MO3B’ 130K 3 €JIEKTPOHHOIO Ta KPUCTATIIYHOIO CTPYKTYPOIO METaJliB Ta CIUIABIB.
O3naifloMuTHCh 3  pI3HUMH  MeTOJaMM  TOoOynoBM  jgiarpam  ctaHy  (
TEPMOJUHAMIYHUMHU Ta €KCIEPUMEHTATbHUMHM), KIHETUKOI TBEPAIHHS MOHO- Ta
retepo (a3HUX CHUCTEM CIUIaBIB, TMOCHIJOBHICTh Ta pe3yibTaTH (Pa3oBUX
nepetBopeHb [ Ta Il poay B TBepioMy Ta piAUHHOMY cTaHy( MOHOTEKTHYHI,
aJOTPONIYHI, €BTEKTUYHI, MEPUTEKTHUYHI TOIIO), MPOIEC TBEPIIHHS, YMOBH iX
MPAKTUYHOTO 3aCTOCYBaHHS.
BisiBUTH B3a€MO3B’ 430K JEHAPUTHOTO Ta KOMIPYACTOTO POCTY METaJIEBUX CILJIABIB 3
mporiecaMu  JIIKBaIlii Ta METOJaMHM TEepMI4HOI OOpoOKM, 10 JIIKBIAYE
HEOJHOPIIHICTh CTPYKTYPU KOHCTPYKIIIHHUX MaTepiaiiB. BuzHauaercs BIUIMB Ha 11i
saBuIIa G13UYHOI, KIHETUYHOI Ta TEPMOJANMHAMIYHOI CYMICHOCTI KOMIIOHEHT CITJIaBiB.
OOrpyHTYBaTH OCHOBHI NMPUHIIMIU CTBOPEHHS PI3HUX CTalle HA OCHOBI CHUCTEMU
3al1i30-ByTJiellb, OCOOJUBOCTI (a30BUX IMEPETBOPEHb B 0araTOKOMIIOHEHTHHUX
CUCTEMAaX, O3HAWOMUTH 3 Cy4aCHUMH METOJAaMHU BaKyyMHUX Ta HETpaguIIHHHUX
eHeprozoepirarouux TexHoiorid. CTBOpEHHSI Cy4YacHUX KOMIO3UILIMHUX Ta
HaHOMaTepialliB HOBOI TEXHIKH.

1.3. KinbKicTh KpeauTiB - 4
1.4. 3araigpHa KUIbKICTh roquH- 120



1.5. XapaktepucTuka HaBYaIbHOI TUCIUTLTIHU

Hopmatusna / 3a BUGopom

3aoyHa (qucrtaHiliiiHa) ¢hopma

Jlenna ¢hopMa HaBYaHHS
HaBYAHHS

Pik miaroroBku

2-ii |
Cemectp
3-it |
Jlekii
32 ron. \
[IpakTU4Hi, CEMIHAPCHKI 3aHATTS

32 ron. \
Ha6opaTo‘pHi 3aHATTS
Camocriiina poboTa

56 ron. \

[HauBilyanbHI 3aBJIaHHS

1.6. 3aniaHoBaH1 pe3yabTaTh HABYAHHS:

Po3BuTOK (pi3MUHMX ySIBIEHD LIOA0 MPOIIECIB, 10 BIUIMBAIO HA TOBEPXHEBUM CTaH
pedoBuHU. O3HAIOMUTHUCA 3 TIPOIIECAMU B3a€MOJIT KOHCTPYKIIMHUX MarepialiB 3
HABKOJIMIIIHIM cepe/loBUIlieM (mporiecH (i3uyHOT Ta XIMIYHOI cOpOIii, pO3UMHEHHS
ra3iB B Marepiajiax Ta iX IMJIMB Ha (I31KO-MEXaHIuHI BJIACTUBOCTI MPUCTPOIB
HETPAJUIINHOI €eHEPTETUKHU.

2. TeMaTHYHHI JIaH HABYAJIBLHOI JUCHHUILIIHHI
Po3zoin 1. MertajieBuii Ta XiMiYHHUIi CTaH PEYOBUHHU

Tema 1. 3arajibHa XapaKkTepuCTHKA MeTAJIiB, METAJIOIAIB,
HANIBIPOBIAHUKIB

3MICT: iCTOpIS PO3BUTKY (PI3MUHMX YSBICHb IIOJI0 MPOIIECIB SIKI BUBYAIOTCS B
pO3a1Il TiIpO Ta3oauHaMiku( OCOOJMBOCTI Teyili raly Ta piJUHU), BILUIUB
MOBEPXHEBOI0 CTaHy pPEUYOBMHM Ha TMPOILEC B3aEMOMAII 3 HABKOJHUIIHIM
cepenoBuIieM. TeopeTuyH1 Ta eKCIIepUMEHTATbHI METO/IH, 1110 BUKOPUCTOBYIOTHCS
IpU PO3TIIsiAl pI3MYHUX MPOLIECIB CTBOPEHHSI HOBUX MaTepiajiiB HETPaIUIITHUMHU
crnocobamu. . 3B’SI30K PO3TISAIAEMOro Marepiaily 3 1HIIMMH JUCHUILTIHAMU IO
BUBYAIOTh CTYACHTU (PI3UKO-€HEPreTUYHOTO (akyiabTeTy( TepMOJUHAMIKA,
MaTepiaio3HABCTBO, MEXaHIKa CIOJIONTHUX CEPEIOBHUII, BITPOCHEPreTUKA, €KOJIOT1s

TOIIIO).



Tema 2. EjrekTpoHHa 0ya0Ba NpPOCTUX, NIePEXiTHUX METAJIB Ta IX BILIUB
Ha BJIACTHBOCTI KOHCTPYKUIHHUX MaTepiaJjiiB

Di3uKO-XIMIYHI MPOIECH B3a€EMO/I1T TBEP/I0i PEYOBUHU 3 Ta30BUM CEPEIOBUILIEM

3mict: [liarpama ctany MoHO cuctemu. OcHoBHI moHsTTS. KommoneHt, ¢asa.
dazoBi neperBopenHst [ ta Il poxy. YMoBu ix mepeliry, npukiaau. PiBHSHHS
Knaneitpona-Knaysiyca PiBHOBara B OJHOKOMIOHEHTHIM Ta JBOKOMIIOHEHTHIN
cucreMax, npukiaau. Ximiuaut norenuian Pisusuus Bant-I'odda. ['a3 peanbuuid,
i1eanbHul, pospimkenudt, uyucno Jlommuara. [loHsaTTss Bakyymy, ra3 — map,
KpUTHYHA Temmeparypa. Mexi BHUKOPUCTaHHS Ta30BUX 3aKOHIB BiJHOCHO
HacU4YeHOro napy, (pizuuna ta ximiuHa copOuis. 3akonu ['enpi ta CiBeprua. Yucio
PeniHosbIIa.

@DyHKILIT pOCMOALTY MOJIEKYJ ra3y no meHuakocTsIM. {udepenuiiina ta iHTerpaibHa
KpUBI PO3MOAUTY MOJEKYJl Ta3y IO €HEeprisiM, BIUIMB THUCKY Ha MpoIec
nepeHocy(audys3isi, BHyTPIIIHE TEPTS, TETIOMPOBITHICTD).

Tema 3. [loBepxus @epmi meTaJtiB, HaNMBNIPOBIAHUKIB. MeToau
HOCJIiIKEHHS

3mict: Psan aktmBHOCTI MeTamiB. TepMOAWHAMIYHHMN Ta XIMIYHUN TOTEHIIa,
XIMIYHUHM 3B’A30K, 31CTABJIEHHS BJIACTUBOCTEH METANIB Ta XIMIYHUX CIOIYK 3 IX
€JIEKTPOHHOIO0 OyA0BOI0. OCHOBHI TUIU KpUCTaIiyHUX rpat. [IpocTi Ta nepexiaHi
Metanu. [loBepxHs depmi - macmopT XIMIYHOTO €JIEMHTa Ta HaIlIBIPOBIIHHUKA.
Tennora cyOmimarii — mipa MIITHOCTI, BJIACTUBOCTI KpHCTaly. XapaKTepHUCTHKA
peaIbHUX KPUCTAIIB — METAJIEBUX, I0HHUX, MOJIEKYJISIPHUX, PIAUHHO-KPUCTAIEBUX
HaIIBIPOBIIHUKOBUX. HamiBNpoBiIHUKOBI MaTepiayin n- Ta — p — Tuiy [lpukmnanu.

Tema 4. 3acrocyBaHHs MeTOAIB BAKYYMHOI MeTaJIypril 1Jisl OTPUMAHHS
YHCTHX TA JIETOBAHUX MaTepiajliB 3 KOHTPOJIbOBAHOIO CTPYKTYPOIO

3wmict: IlpaBuna ¢a3 ['i066ca. HonBapianTHi, MOHO- Ta OiBapiaHTHI pPIBHOBAaru.
Po3B’s3anns 3a0a4.

CTBOpEHHS TBEPJUX PO3UMHIB Ta MPOMIXKHUX (ha3. BzaeMHa pO3UYMHHICTh, TPOBUIIO
FOm-Po3zepi, ocHOBHI i130TepMu. Mexka po3unHHOCTI. [loBHA pPO3YMHHICTH B
pPIIMHHOMY, TBEpPJOMY CTaHIi, JiarpaMMH cTaHy. J[BomMipHa MOJenb TpaTKud B
YUCTOMY KPHUCTaJll, TBEPAUX PO3YMHAX BIPOBAKECHHS Ta 3aMIIICHHS, MPOMIXKHI
¢da3u. Meranesi Ta He MeTaneBl cnoiayku. OCHOBHI OCOOJIMBOCTI YTBOPEHHS (a3
BIIPOBAJI>)KEHHS TA IX BUKOPUCTAHHS 1111 YaC yTBOPEHHS HETPAAUIIHHUMHU METOJaMU
3HOCO- Ta JKAPOCTIMKUX KOHCTPYKLIMHUX MaTepianiB cydacHoi TexHiku. [Ipuknanm.

Tema 5. PiBHOBa:KXHi Ta HePiBHOBAXHI 1e()eKTHI CTPYKTYpPH
KOHCTPYKUIHHHUX MaTepiajiiB, yMOBU BUHUKHEHHS Ta IX JiKBilyBaHHs 3MIicCT:
YnopsiaAKyBaHHs TBepAUX PO3YMHIB Ta nNpoMixkHuX (a3. HaxcrpykrypHa
rparka, remneparypa KypHakosa, neperBopeHHs Iepuioro Ta Apyroro poay.
Hpuxaaau.

[aTepmeraniau, enexkTpoHHI crnoyiyku, crnoinyku KypnakoBa, o-da3u ta dasu



JlaBeca. YMOBHM iX yTBOpPEHHS Ta CTaOUIbHOCTI, iX BiacTUBOCTI. Oobnacti
TOMOTE€HHOCTI TIAPUAM METaliB Ta iX BiaacTuBOCTI. [lpuknanu. 3anauyi. [Ipaktuune
BUKOpHUCTaHHA. Tunm 3B’s3Ky TBepAux (a3. 3MiHA XapakTepy 3B’S3Ky MpH
nepexo/ii: TBEpAUN PO3UMH — YINOPSIKOBAaHUN TBEPJIUM PO3UMH — MpoMikHa (pa3a
HE3MIHHOTO CKJIaJy — XIMi4Ha CIOJyKa. B3aeM03B’ 130K KpUBUX JIIKBIIyC Ta COMIAYC
3 XapaKTepoM CTPYKTYPOYTBOPEHHS CIUIaBiB. XIMI4HI peakilii Ta piBHOBaru
cnoiiyku. OcoOJIMBOCTI  YTBOPEHHS Ta  BUKOPUCTaHHS MpPU  CTBOPEHI
KOHCTPYKIIIHHUX MaTepialiB HETPaAUIIMHUMU METOJaMU.

Tema 6. CTPyKTYpPHO 3aJ1e5KHI Ta He3aJ1eKHI BJIaCTUBOCTI MaTepiaJis,
MeTOIHU JTO0CJIiI?KEHHS Ta IX TepMO0oOpoOKa.

Poznin 2. da3o0Bi piBHOBaru Ta giarpaMu cTaHy.

Tema 1. ®a30Bi nepeTBOPEHHS MEPUIOTO TA APYroro poay

3mict OcHOBH rpadiyHOr0 METOJy TEPMOJMHAMIKM Ta MOOYJAOBHU JdiarpaMm piB-
HoBaru. J{udepenuiiinuii repmiunnii ananiz H.C. Kypnakosa. KpuBi 0xos101xeHHs.
[Ipukianu 3acTocyBaHHS MJiS BHUBYEHHS MPOLIECIB TOMO- Ta TE€TEPOrE€HHOIO
3apokeHHd (a3 Po3B’s3aHHA 3a1ay.

Tema 2. Pisusanusa Kinaneiipona-Kuiaysiyca. IloTpiiiHa Ta KpUTHYHA TOYKA.
IHoHATTH ra3, napa ta 3:;KUKE€HHH ra3iB 3TiIHO JiarpaMu CTaHy

3wmicrt [IpaBuno ¢a3z OctBanbaa. [IpaBumo BiapiskiB. Po3B’sa3anHs 3a1a4.
[Ipukianu niarpaM ctany pi3HUX THMIB. AHaIII3 JiarpaM CTaHy CIUIaBiB, KOMIIOHE-
HTU SKUX B3aEMHO PO3UMHHI, HEPO3UMHHI B TBEPJAOMY CTaHi, 1110 YTBOPIOIOTh
JATbTOHIAW a00 OEPTOJIIIH.

Tema 3. Metoau ¢i3zuko-xXiMiyHOro anaJizy pe1opunu. llepBunHi meroau
(MIaBWIBHICTH, KAJOPUMETPIsl, TEMJIOEMHICTh, TEIJIONPOBIHICTD).

3mict:I'erepoda3ni  komruiekcu artoMiB. [lepeoxonomkeHHsT TepMiuyHE Ta
KoHieHTpailiine. Koediient posnoauny a3 Ta KpUTHUHUN pajilyC 3apOKEHHS
XIMIYHOI cronyku. [loBepxHeBI aKTHUBHI JOMIIIKH, MOJIU(IKOBaHI CTPYKTypH
CJIMBKY.

KooneparupHa Ta 0e3audy3iiina kpucranizaiis. AMopdHi criiaBu, MeTalliuHi CKIa,
HAaHOCTPYKTYpH. [IpakTuHe BUKOPUCTAHHS PO3TISHYTUX MPOIIECIB TBEPAIHHS.

Tema 4. TepmoauHaMiyHUK TAa XiMiYHMH MOTEHLiaJI PEYOBUHH

3wmic: Biamyck, momironisailisi, pekpucrtaniizaiis. PiIBHOBakHA Ta HEpPIBHOBa)KHA
Kpucrainizaiis. PiBHOBa)kHa Ta HEpIBHOBa)KHA KpucTasizailis. OpoHT KpucTai3allii.
JennpuTtHa Ta 30HaNbHA JiKBallis. ['OMoreHizailisi, 30HHa NEpeKpUcTai3alis, iX



BUKOPHUCTaHHA. TeXHOJOTr1YHI aCEKTH CTBOPEHHSI KOHCTPYKIIMHUX MaTepiajiB Ha
0a31 0COOJIMBOYUCTUX MaTEPialiB.

HouBapianTHi (a30Bi nepeTBOpEeHHS

EBTexTHYHI Ta nepUTEKTUYHI peakilii. HopmanbHi, BUPOIKEH] CTPYKTYpU. Y MOBU
CTBOPEHHS Ta CTa0imbHOCTI. MOHOTEKTUYHI IEPETBOPEHHS. IX NpakTUuHE
3HaueHHs. [Ipupomni in situ MiIKpoKOMMO3uIiiHI Matepiann. CTabuUIbHICTD
CTPYKTYpH, Pi3UKO-MeXaHIuHI BIacTUBOCTI. [Ipukiaau 3acTocyBaHHS B Cy4aCHUX
eHepro30epirarounux TeXHOJIOTIAX.

Tema 5. BisnbHa enepris I'ioca-I'ensdroabua. Ejekrpuuynuii anasiis
HOCJI/I?KEHHS eJIEKTPOIPOBIAHOCTI Ta eJleKTpoMeTpia. BusHayeHHs
reoMeTPUYHOI NMOCTiHHOI

3mict: EBTeKkTO1AHI Ta mepeTeKTo11H1 peakilii. Ponb Oy1oBu Mexu ¢a3 npu GpazoBux
neperBopeHHsx. [Ipunmun /JankoBa-KonoOGeeBcbkoro. 'oMoreHHe Ta reTeporeHHe
3apojukeHHs (a3 B TBEpIOMY CTaHl. YTBOpeHHsS MeTacTaOuibHUX ¢a3. [iarpama
CTaHy 3al130-Byrieib. OcOOIUBOCTI PO3MIISAAY CKIAJAHUX JlarpaM CTaHy

Tema 6. OnTu4Hi MeTOAM TOCIIKeHHA (MeTagorpadis, NpocBivyrya
eJIEKTPOHHA MiKpocKomis, peHTreHorpadis (IPOP, MAR, Touro)

3wmict [30TepMiuHi peakilii B 6araTOKOMIOHEHTHUX CUCTEMaX, MOoIiMOpdHi
nepeTBopeHHs. MexaHi3Mu aloTponiyHuX (a30BUX NEPETBOPIOBAHD —
nudy3iiHuil Ta MApTEHCUTHUM. Y MOBHU YTBOPIOBaHHS BiAMaHIITETOBUX CTPYKTYP

Pozain 3. Komno3umiiini matepiajan.

Tema 1. llITy4ni Ta npupoaHi marepiaan. Ocod01MBOCTI YTBOPEHHS
KOHTPOJIbOBAHOI CTPYKTYPH

3mict Bakyymua metanyprisi. @13MK0-XiMIYHI Ta HETPAULIIIHI TEXHOJIOTTYH1
METO/IM CTBOPEHHS KOHCTPYKIINHUX MaTepialiB. 3MiHa BIACTUBOCTEH B1J] TUILY
JiarpaM CTaHy retepo (pa3HHuX cucTeM ciuiaBiB. [Ipukiaau 3acTocyBaHHS B
€HEPreTHIll, MIKPOEIEKTPOHIKI, SIEPHOT TEXHIKH TOIIIO.

Tema 2. {udysiiini npouecu, 3akonu I'ika.

3wmict [Ipuknaau MIKpOCTPYKTYP 3IUTKIB CILJIaBIB OTPUMAHUX 3aBASKH HOH-,
MOHO- Ta OiBapiaHTHUX (Da30BUX MepeTBOpeHb. Bucokonopucti marepianu. Orisig
METOJMKH iX aHami3y. Peamnizaliis pi3HUX crioco0iB CTBOPEHHS MaTepialiB 3
3aIaHUMU BJIACTUBOCTSIMU B €HEPT0o30€epiraroumx TEXHOJIOT15IX

Tema 3. Oco0anBOCTI CTPYKTYPH MizK(A30BHX IPAHUIb KOMIO3UIIIMHUX
MarepiaJis.

Tema 4. CTpykTypHa CTA0LIBHICTH IITYYHHUX TA MPUPOAHUX KOMIIO3HMLIHHUX
MmarepiaJjiB. ['ajry3b BUKOPpHCTAHHS.



Tema 5. 3H0c0 Ta KapoOMillHi KOHCTPYKUiWHI MaTepiajau Ha 0a3i TYromJIaBHUX
MeTaJiB Ta ¢a3 BrisieHHs. TepMoeeKTPUYHI BJIaCTUBOCTI.

Tema 6. Hanomarepiaiau. Metoau cTBOpeHHs (MeramjiacTu4Ha aedopmauis,
TOHKOILIIBHI HAHOMAaTepiaJu, Touo). Bukopucranus HaHoMaTepiaJjiB y
CYYacCHiil HeTPaAULIiHii eHEeProTeXHOJIOril Ta aTOMHIN eHepreTHIi.

3. CTpyKTYypa HABYAJBHOI M CHHUILTIHHA

HazBu po3aiiiB i Tem

KinpkicTs roguu

neHHa hopma

3a04Ha hopMa

y TOMY YHCJII1

YCBOTO n1ab

JI II

1HI.

e

YChOTO

y TOMY YHCJIII

JI

II

7120

1HI.
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Pozain 1.

HasBa MeTajieBuii Ta XiMiYHUI

CTaH PCYOBHUHU

Tema 1. 3arannHa
XapaKTEePUCTHUKA
METaJIiB, METAJIOI/IB,
HaIBIPOBITHUKIB

Tema 2. EnekTpoHHa
OyJ10Ba MPOCTUX,
MepexX1THUX METaJIiB Ta
X BIUIMB Ha
BJIACTUBOCTI
KOHCTPYKILIHHUX
MartepialiB

Tema 3. IloBepxHs
depmi MeTaliB,
HaIiBIPOBITHUKIB.
Metoau AOCIIIKEHHS

Tema 4. 3actocyBaHHs
METO/11B BaKyyMHOT
METayprii s
OTPpUMAaHHS YUCTUX Ta
JIETOBaHUX MaTepiaiB 3
KOHTPOJIHOBAHOIO
CTPYKTYPOIO

Tema 5. PiBHOBaxHI Ta
HEpIBHOBaXHI Je(PeKTHI

CTPYKTYpH
KOHCTPYKILIHHUX




MarepiaiiB, YMOBH
BUHUKHEHHS Ta 1X
JKBITyBaHHS

Tema 6. CTpykTypHO
3aJIe’KH1 Ta HE3aJIeKHI1
BJIACTHBOCTI
MaTtepiajiB, METOIU
JOCHIIKEHHS Ta 1X
TepMOOOpOOKa.

Pazom 3a poznisom 1

38

10

10

18

Po3zain 2. ®a30Bi piB

HOBArW Ta Jxiarp

aMHu CTaHy.

Tema 1. ®a3osi
MIePETBOPEHHS TIEPIIIOTO
Ta JPYroro poay

Tema 2. PiBHSHHS
Knaneiipona-
Knaysiyca. [lorpiiina Ta
KpUTHYHA TOYKA.
[Tonsrrs ra3, mapa ta
3KMKEHHS Ta31B 3T1IHO
JiarpamMu CTaHy

Tema 3. Meronu
(h13UKO-XIMIYHOTO
aHali3y peYOBUHHU.
ITepBuHHI MeTOIH
(TUTaBUIIBHICTb,
KaJIOPUMETPIs,
TEIJIOEMHICTD,
TEIUIONPOBITHICTD)

Tema 4.
TepMoauHaMiuHU# Ta
XIMIYHHH ITOTEHI A
pEUYOBHHU

Tema 5. BitbHa eHepris
I'i6ca-T'enpdrompma.
Enextpuunuii anani3
JIOCJI1I>KEHHS
€JIEKTPOIPOBITHOCTI Ta
EJIEKTPOMETPIS.
BusHauenns
F€OMETPUYHOT
MOCTIWHOI

Tema 6. OnTruHil
METOIU JTOCHIIKEHHSI
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(meTtanorpadis,
MPOCBIUyIOUa
€JIEKTPOHHA
MIKPOCKOTIIs,
peHTreHorpadis
(IPOP, MAR, To1110)

Pazom 3a pozainom 2

41 11|11 19

Po3zain 3. Komno3uuiiiHi marepiajn.

Tema 1. llITyyni Ta
MPUPOJIHI MaTepiaiu.
Oco6auBoOCTI
YTBOPEHHS
KOHTPOJILOBAHOI1

CTPYKTYpH

Tema 2. Indy3iiini
npoiiecu, 3akonu ['ika.

Tema 3. OcobiuBOCTI
CTPYKTYpH Mik(ha30BUX
IPaHUIlb
KOMIO3ULIIHUX
MartepialiB

Tema 4. CTpykTypHa
CTaOUIBbHICTh IITYYHHUX
Ta IPUPOTHUX
KOMITO3HILIIITHUX
MarepianiB. ['any3p
BUKOPUCTaHHS

Tema 5. 3H0CO Ta
KapOMIITHI
KOHCTPYKIIHHI
Marepianu Ha 0asi
TYTOIUIaBHUX METANIB
Ta (a3 BTUICHHS.
TepmoenexkTpuyHi
BJIACTHUBOCTI

Tema 6.
Hanomarepianu.
Meronu cTBOpEeHHS
(MeramiacTuyHa
nedopmarris,
TOHKOILJTIBHI
HaHOMAaTepialiu, TOIIO).
Buxopucrannas
HaHOMATepialliB y
CydJacHii
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HETpaIuIIHHIN
€HEepProTEeXHOJIOT11 Ta
aATOMHIN €HepreTuIll

Pazom 3a pozninom 3 40 |11 |11 19

Yevoco cooun | 120 | 32 | 32 56

4. Temn NPAKTUIHUX 3AHATH

No Hazpa Temnu Kinbkictsb
3/n roJINH
| Tema 1. IIpuBe3Tu npuKIagu TBEPAUX PO3UUHIB 6

MPOBAJKEHHS Ta (a3 BTUICHHS, Ha3BaTU MPUHIIUTIOBY
PI3HUIIIO
2 Tema 2. IIpencraButu rpadiyHO 3aI€XKHICTD 6
TEPMOJMHAMIYHOTO OTEHI[1ATy BiJ CKJIaly Ta
TeMIepaTypu Ta JlarpaMmy piBHOBAru CIUIaBiB 3
KOMIIOHEHT, 1110 HEOOMEKEHO PO3YMHHI B PIAMHHOMY Ta
TBEPJIOMY CTaHi
3 Tema 3. Ilepeoxoyo/KEHHS TEPMIYHE, KOHIIEHTpaIliiiHe 6
Ta JIHIS «JIIKBIIYC» Ha JiarpaMi piBHOBAaru
4 Tema 4. ITosicHUTH BIUIUB AOMIIIOK Ha MPOLIECH 7
(dhopmyBaHHs 0€3piaHOT, KOMIPYATOT CTPYKTYPH CILIIABIB
Ta iX BJIACTUBOCTI
5 Tema 5. HaBecTu npukiiagm HAaHOCTPYKTYPHUX 7
MaTepiaiaiB Ta X BJACTHBOCTI
Pazom 32
5. 3aB1aHHA AJ CAMOCTIHHOI po0OTH
No Buau, 3micT camocTiiiHOi poOoTH Kinbkictsb
3/m rOJINH
1 [IpuBeniTh MNPUKIAANM CUCTEM CIUIABIB, K1 4
YTBOPIOIOTh Oe3rmepepBHI Ta OOMEXKEH1 TBep/Il
PO3YHUHHU.
2 [TosicHITH BIIMB CKJIaJly CIUIaBYy Ha CTYMiHb 4
YHOOPSIAKYBAHHS.
3 CtpykTypHO-(ha30Bi NEPETBOPEHHS 4
4 TBep/l po3uuHu 4
5 Tunu 38’s13Kky TBepaux (a3 5
6 TepmiuHuUii aHaII3 CIIJIABIB 5
7 Teopist KOm-Po3zepi 5
8 JlanbToHIaM Ta 6epToiau 5
9 [IpaBuiio BiIpi3KiB 5




10 [Iporecu kpucTtaizaiii MOHO- Ta reTepodazHUX 5
CUCTEM

11 KoonepatuBHa Ta 6e3nudy3iiiHa kpucTaiizaiis 5

12 Tepmiuna 00poOKa criaBiB 5
Pazom 56

6. InquBinyanbHi 3aBIaHHS
He nepenbaueni

7.MeToau HaAaBYaAHHA

Jlek1iiiHi 3aHATTS MPOBOJATHCS METOAOM JIEKIIi Ta PO3MOBIAI-AUCKYCII 1
nepeadavyaroTh MOKIUBICTh BUKOPUCTAHHS €IEKTPOHHUX 3ac001B HaBUAHHS.
[IpakTu4Hi 3aHATTS TPOBOASITHCA METOJIAaMH PETPOIYKTUBHUM 1 IPOOJIEMHOTO
BUKJIAAy HIJISIXOM OOTOBOPEHHS TEOPETUUHUX MOJIOKEHD TUCIUILIIHY 1
po3B’si3aHHs 3a71a4. OCHOBHOIO METOIO MPAKTUYHUX 3aHSITh € PO3BUTOK HABUYOK
MPAKTUYHOTO 3aCTOCYBAHHS 1 3aKPIMJICHHS TEOPETUYHOTO MaTepiay.

8. MeToau KOHTPOJI10

JUIs OLIHIOBaHHSI PE3yJIbTATIB HABYAHHS BUKOPUCTOBYIOTHCS TakKl BUIU Ta
METOJY KOHTPOJIIO: MOTOYHUN KOHTPOJIb MPOTATOM CEMECTPY — YCHE ONUTYBaHHS
Ha MPAKTUYHUX, 3aHATTIX (JIEKIISX), BUCTYNHU CTYJIEHTIB MpU OOTOBOPEHHI
TEOPETUYHUX TOJIOKEHb NUCIUIUIIHU, MPUUMAaHHS 3aBJaHHS, 1110 BUKOHYETHCS i
yac CPC, BHKOHaHHS KypcOBOi poOOTH, MiACYMKOBHI CEMECTPOBHI KOHTPOJb —
ICIIHUT.

3HaHHSA CTYJEHTIB SK 3 TEOPETUYHOI, TaK 1 3 MPaKTHUYHOI MiATOTOBKHU
OLIIHIOIOTHCS 32 TAKUMU KPUTEPISIMU:
- 4 6anu — CTYJIEHT MIIHO 3aCBOIB TEOPETUYHUN MaTepiall, TTMO0KO 1 BCeO1YHO 3Ha€E
3MICT HaBYaJIbHOI JUCIUIUIIHU, OCHOBHI MOJOKEHHSI HAyKOBHUX MEPIIOJKEpEN Ta
PEKOMEHJIOBAHOI JITEpaTypd, JOrYHO MHCIUTh 1 OyAye BIANOBIAb, BUIHHO
BUKOPHUCTOBYE HAOYTI TEOPETUYHI 3HAHHS MPU aHaANI31 MPAKTUYHOIO MaTepiany,
BHCJIOBJIIOE CBO€ CTAaBJICHHSI O TUX YU 1HIIUX MPOOJIEM, JEMOHCTPYE BHCOKHUU
PIBEHb 3aCBOEHHS MPAKTUYHUX HABUYOK;
— 3 6anu — cTtyJeHT Ao0pe 3acBOIB TEOPETHUHHI MaTepiay, BOJO/I€ OCHOBHUMU
acleKTaMH 3 TMEpLIOKEepeNd Ta PEKOMEHJIOBAaHOI JIITepaTypd, apryMEHTOBAHO
BUKJIAJa€ MOr0; Ma€ MPAKTUYHI HABUYKH, BUCJIOBIIIOE CBOT MIPKYBAaHHS 3 TIPUBOAY
TUX YM 1HIIUX NPOOJieM, ajie MPHUITYCKAEThCSA MEBHUX HETOUYHOCTEW 1 MOXUOOK Y
JIOT1IIl BUKJIAAy TEOPETUUHOTO 3MICTY abO0 MpHU aHali31 IPaKTUYHOIO;
— 2 0anu — CTYJICHT B OCHOBHOMY ONaHyBaB TEOPETUUYHUMU 3HAHHSIMU HaBYAIbHOT
JUCLUILIIHYU, OPIEHTYETHCS B MEPILIOKEPETaX Ta PEKOMEHI0BaH1H JiTepaTypi, ajie
HETMEPEKOHJIMBO BIJIMOBIIAE, IUTYTA€ MOHSATTS, JOJATKOBI MUTAaHHS BUKJIUKAIOTH
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HEBMEBHEHICTh a00 BIJICYTHICTh CTAOUIBHUX 3HAHb, BIAMOBIJAIOUM HA 3alHUTaHHS
MPaKTUYHOTO XapaKTEepy, BUSBIISIE HETOUHOCTI Yy 3HAHHAX, HE BMi€ OI[IHIOBATU
(dakTu Ta SBUIIA, OB’ SI3yBATH 1X 13 MailOyTHHOIO AiSUTBHICTIO;
— 1 Gan — cTyeHT Mailke He ONaHyBaB HaBUYAJIBHUIN MaTepial AUCIUILUIIHUA, HE 3HAE
HAayKOBUX (DaKTiB, BU3HAUYEHb, MANKE HE OPIEHTYETHCS B MEPLIOJKEpENax Ta
PEKOMEHI0OBaHIl JiTepaTypi, BiJICYTHE HAyKOBE MUCJIEHHS, MPAKTHUYHI HABUYKU
Maif>ke He C(hOpPMOBaHI.
- 0 GaniB — 3HAHHS SIK 3 TEOPETUYHOI, TaK 1 3 MPAKTUYHOI MIJTOTOBKU 3a JaHUM
3aBJaHHSAM BUSIBUTH HE BJA€THCSl, HEBUKOHAHHS 3aBJIaHHs y pasl BIACYTHOCTI Ha
3aHATTAX abo mig yac CPC.

[lincymMkoBuiA ceMecTpoBUil KOHTpoJib — icnuT (A0 40 GamniB): TeopeTHUUHI

nutands: 10*2=20 OamiB, 3amauya — 20 OGaniB. HeoOXiHOIO yMOBOIO OIYCKY
CTYJICHTA JIO ICTIUTY 3 TUCIUILIIHYU € TIO3UTUBHUHN PEUTHHT 32 OCHOBHUMH (popMamMu
MOTOYHOT'0 KOHTPOJIIO, ajie He MeHIe 30 Oanis.

Heo0xiaH010 YMOBOIO OMYCKY CTYACHTA JI0 3a11Ky 3 AUCIUIUIIHU € MO3UTUBHUM
pPEUTHHT 32 OCHOBHUMH (OpMaMH MOTOYHOTO Ta MOTYJIBHOTO KOHTPOJIO, ajie He
meHuie 30 6anis.

10. Cxema HapaxyBaHHs 0aJiIiB

13

[ToTouHut KOHTPOJIB, CAMOCTIHA POOOTA, IHAUBITYyaTbHI 3aBJAHHS
KonTposbna C
) poboTa, [nauBiny- BanikoBa | y
Pozmin ) ) 6
) Po3nin 2 Po3aun 3 nependadeHa| anpHe | Pasom|poOOTa | M
HaBYAJILHUM | 3aBJIaHHS a
IUIAHOM
T1-T6 T1-T6 T1-T6 Ne Ne -
1 2
1 1
5 5
0 0
10 10 6ams 10 6ams 30 - 60 40 1
OaiB 0
0

*T1, T2 ... — TeMU pO3ALTIB.

Kpurepii oiHIOBaHHSI HABYAJbHHUX I0CATHECHb

3HaHHA CTYJEHTIB SIK 3 TEOPETUYHOI, TaK 1 3 MPAKTHUYHOI MiJATOTOBKH
OLIIHIOIOTHCS 32 TAKUMU KPUTEPISIMU:




90-100 GamiB — CTYJAEHT MIIIHO 3aCBOiB TEOPETUYHUN Marepiall, TNIHOOKO i
BCEOIYHO 3HA€ 3MICT HABYaJIbHOI JUCUUIUIIHU, BUIBHO BUKOPUCTOBYE HaOYyTI
TEOPETUYHI 3HAHHS TMPU aHali3l MPAKTUYHOTO MaTepiany, BHCIOBIIOE CBOE
CTaBJICHHS 10 TUX YM IHIIUX MPOOJIEM, AEMOHCTPYE BUCOKUU PIBEHb 3aCBOEHHS
MPaKTUYHUX HABUYOK;

70-89 6aniB — cTyJeHT A100pe 3aCBOIB TEOPETUUHUM MaTepiall, apryMEHTOBaHO
BUKJIAJa€ MOr0; Ma€e MPAKTUYHI HABUYKH, BUCJIOBJIIOE CBOT MIPKYBAaHHS 3 IPUBOAY
TUX YM 1HIIUX NpoOJieM, ajie MPUITYCKAEThCS MEBHUX HETOYHOCTEW 1 MOXUOOK Y
JIOT1Il BUKJIAZy TEOPETUYHOTO 3MICTy a00 MpH aHaji31 IPaKTUYHOTIO;

50-69 OaniB — CTYJIEHT B OCHOBHOMY OIAHYBaB TEOPETHUYHHUMH 3HAHHIMHU
HABYAJIbHOI JMUCIUIUIIHU, OPIEHTYEThCA B MEPIIOKEpENTax Ta PEKOMEHIOBaHIN
JiTepaTypi, ajie HENEPEKOHJIMBO BIAMOBIAAE, JOJATKOBI MUTAHHS BUKJIUKAIOTH
HEBIEBHEHICTh 200 BIJICYTHICTh CTaOUILHUX 3HAHb, BIAMOBIJAIOYM HA 3alUTAHHS
MPAKTUYHOTO XapaKTEPY, BUSBIISE HETOUYHOCTI Y 3HAHHSX;

1-49 GaniB — cTyJIeHT Maii’Ke HE OTaHyBaB HABUAJIbHUI MaTepiai JUCHIUILIIHH,
HE 3Ha€ HayKOBHX (haKTiB, BU3HAYEHb, MalKe HE OPIEHTYETHCS B MEPIIOKEPETaX
Ta PEKOMEHI0BaH11 JiTepaTypi, MPaKTUYHI HABUYKU Maike He c(hOpMOBaHI.

IIIkasa oniHIOBAaHHA

Cyma 0aiiB 3a BCl BUIU Omuinka
HaBYAJIbHOI IISJIBHOCTI IPOTATOM s _
CCMECTDY €K3aMEHY JUTT SATIRY
90 - 100 B1JIMIHHO
70-89 noope
3apaxoBaHO
50-69 3aJ10BUTBHO
He3anoBuibHO 3 HE
1-49 MOXJTUBICTIO 3apaxoBaHO
MOBTOPHOT'O
CKJIAJJaHHSI
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