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BCTYII

[Iporpama HaBuanpHOI AuctUILIiHK «CydacHa MeTanorpadis» ckiajeHa BiJIMOBIIHO
710 OCBITHBO-TIPO(eciiHOT (OCBITHRO-HAYKOBOT) POrPaMH MiITOTOBKU

baxanaspa

(Ha3Ba piBHS BHIIOi OCBITH)
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crermiamzamnii @izuxka ma acmpoHomis

1. Onuc HABYAJBLHOI JUCHUILIIHHA

1.1. Mera BUKIagaHHS HaBYAJILHOI JUCLIMILIIHA

MeTtanorpadiss BUB4a€ 3aKOHOMIPHOCTI YTBOPEHHSI CTPYKTYPH, JOCIIIKYIOUH
MaKpOCTPYKTYPY ¥ MIKPOCTPYKTYpPY MeTally (LIUIIXOM CIOCTEPEKEHHSI HE030pOEHUM
OKOM a00 3a JIOIOMOT'OI0 CBITJIOBOT'O M €JIEKTPOHHOTO MIKPOCKOIIB). a TAKOX 3MIHU
MEXaHIYHUX, €JIEKTPUYHHMX, MArHITHUX, TCIUIOBUX 1 IHIMUX (I3UYHUX BIACTUBOCTEH
METaJly 3aJIEXKHO B1Jl 3MIHU HOTO CTPYKTYpH.

Mera Kkypcy — mnojsrae B O3HAMOMIIEHHI 3 TEOPETUYHHMU OCHOBAaMHU
metaiorpadgii ¥ oJepKaHHI HABUYOK TEOPETHUYHOI Ta TMPAKTUYHOI POOOTH 3
KOHKPETHUMU MaTepiasiaMu (MMOYMHAIOYM BiJl TOTYBaHHS OO'€KTIB 1 KIHYAIOYH
IHTEpHPETALIE€I0 OTPUMAHUX TUIIOBUX PE3YJIBTATIB).

1.2.  OcHOBHI 3aBJIaHHS BUBYEHHS JUCLIUILIIHA

3aBaaHHsl KypCy — OCHOBHMMH 3aBJIaHHSIMU JUCIUIUTIHA €: ( HABYUTH MPAKTUYHUX
MPUHOMIB MIATOTOBKH 00'€KTIB O METANIOrpa(iqHOro AOCHIIKEHHS; ( O3HAHOMUTH 3
OCHOBHMMH METOJIaMU MeTajiorpadiyHOro aHamizy; ( O3HAHOMHTH 13 NTPUHIUIAMU
1HTepHpeTallii OTpUMaHUX pe3ynbTariB. Jucuumsina nepeadavae JeKUiiHI 3aHATTS 3
BUBUCHHSIM TEOPETUYHUX OCHOB JIOCIIPKYBAaHOTO KypCy W TMpaKTHUHI 3aHATTA,
3aCHOBaHI Ha OJIep)KaHHI HABUYOK POOOTH MO TMIATOTOBII 3pa3KiB s
MeTanorpapiyHUX JOCTIKEHb 1 TPOBEICHHS TOCIIKEHb M1TOTOBICHUX 3Pa3KiB.

1.3. KibKiCTh KpeIuTIB S

1.4. 3arajgpHa KUIbKICTh ToauH 150




1.5. XapakTepucTHuKa HaBYaIbHOT JUCITUTLIIIHA
Hopmarusha / 3a
BUOOPOM
Jlenna ¢opma HaBYaHHS ‘ 3aouna (qucranmiiina) popma
Pix miaroroBku
3-it \ -
Cemectp
6-it \ -
Jlekmii
20 rog. | TOJI.
[IpakTruHi, ceMiHapChKi 3aHSTTS, KypCOBI pOOOTH
1 roxm. ‘ rog.
JlabopartopHi 3aHITTS
roj. ‘ ron.
CamocriiiHa po0oTa, y TOMY YHCITi
107 rogn. | rof.
[HuBiTyanpH1
22 ron.

2. TeMaTHYHMI IUIaH HABYAJIbHOI AMCIUILIIHI

Po3zoin 1.

Tema 1. Meroau ekcniepumeHTy B Metasnorpadii. Bisyasizanis Mikpocsity
BuB4eHHs MakpOCTpYKTYpu. MIKpOCTPYKTYPHI JOCHIJIKEHHS METOJaMU CBITJIOBOI
Mmikpockorii. PactpoBa enektpoHHa Mikpockomisi. IIpocBiTuacta eleKTpoHHA
MIKpPOCKOITig. 30H/I0BAa CKAHUPYIOYa MIKPOCKOII1S.

Tema 2. TexHika cBITJIOBOI MiKPOCKOMII

CeiTiiononbHe BUCBITIICHHs. TemHononsHe BUCBITIAeHHS. Koce BucBitTiennsa. ®azoso-
KOHTpacTHHI MeTo. [lonspu3zoBane CBITIO.

Tema 3. BuBueHHst crpykTypu metady. IlinroroBka 3pa3kis

Bupizka 3paska, miAroToBka MOBEpxHI, HUTI(QYBaHHS, TOJIPYyBaHHS, TPAaBIICHHS,
BIJIMUBaHHSI, CYIIIHHS, orJsifl, hoTorpadysanus, poroodpodKa.

Tema 4. CTpykTypa 3a/1i30BYyIJIelieBUX CILVIABIB

XimiuHi enemeHTH. [iarpama ctany Fe-C cmaBiB. CTpyKTypHI CKJIa[0B1 YaBYHIB 1
craneil. XonogHa aegopmaris cranei. ['apsya nedopmaiiss ByriiepoUCTUX CTaJICH.
Hedexktn ctpykrypu crtamu. Ctpykrypa 4yaByHiB. Cipi yaByHM. bim 4aByHH.
[TonoBuHYACTI YaBYHHU.

Tema 5. CTpykTypa TepMiuHO 00p00JIeHHX i JIETOBAHUX CTaJIeil i YaBYHIB
Posman aycrenity. I3oTepmiuni #  TepMokuHeTWuH1 miarpamu. [lepmithHe
nepeTBopenHs. bynosa nepmity. CTpykTypa JOEBTEKTOIAHUX cTajeil. MapTeHcuTHe
nepeTBopeHHs. [IpoMixkHe (OeHUTHOE) TIepeTBOpeHHs. Bumm tepMiuHOT 00pOoOKH
CTaJM: BiAmayi, HOpMaji3aiisi. 3arapTyBaHHsS TepMidyHA O0OpoOKa KOHCTPYKIIMHHUX 1
IHCTPYMEHTAJILHUX CTaJIe; CTPYKTypa JIETOBaHWX CTajeil. 3arapTyBaHHS 3
MEXKPUTUYHOTO 1HTEpBaLy Temneparyp. Jepexktu cTpykTypu TepMiuHO 00po0IieHOT
cranu. TepmiuHa o00poOka uyaByHy. @pakrorpadis. Eneproaucnepciiinuit
PEHTIeHIBChKHUI MiKpOaHaIi3.

Po3zoin 2.

Tema 1. BynoBa mertaJis

Hiarpamu ¢a30BUX CTaHIB MeTadiB. EJeKTpOHHaA CTPyKTypa 130JbOBaHMX AaTOMIB.
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EnexTpoHHa cTpykTypa KOHJEeHCOBaHUX (ha3. AToMHAa Oya0Ba KOHJAEHCOBAHMX
METAaIB.

Tema 2. Kpucranizauisa meraJis.

CtpykTypa piaKUX MeTaliB. 3apo/KeHHs KpucTaniB y piausi. Pict kpucramnis. ®opma
kpuctaniB. Jlepexktu kpucraigiB. MOHOKpUCTaIH, TOJIKPUCTANIM, MPUPOJA TPAHULD
3epeH. Kpucramizanis 3 mapu i npu enextpodisi. [ImaBnenns i cybmiMaris MeTatiB.
BuporuryBaHHS MOHOKPHCTAIIIB.

Tema 3. CTpyKTYpHI IepeTBOPeHHs Y TBEPAUX MeTaJIax

Pict 3epna npu Biamami. Jledopmartis meraniB. BrummB HarpiBaHHS Ha CTPYKTYPY
xoJiogHoehOpMOBaHOTO MeTainy. BrmimuB rapsyoi aedopmarnii Ha CTPYKTYpY.
AJoTpornivyHe nepeTBOpeHHs MeTalniB. MarniTHe nepeTBOpeHHs.

Tema 4. Kpucranizanisi TBepaux po34uHiB i npomizkHux ¢a3s.

bynoBa po3uuny i npomixuux (a3. diarpamu crany criiaBiB. 3apoIKEHHs KPUCTAIIIB
TBEPIOTO PO3UHMHY ¥ MPOMDKHUX (a3. PicT KpucTamiB TBEpIUX POZUHHIB 1 TPOMIKHHUX
¢a3.  KonueHtpauiiiHe  NEpeOXOJOMKEHHA.  BHyTpikpucramiyHa  JIiKBarlis.
be3BuOipkoBa kpucranizaiis. [1aBieHHs TBEpAUX PO3UMHIB 1 MPOMIKHUX (a3.

Pos3oin 3.

Tema 1. Tepmiunuii anaJjiis

[Ipoctuii Tepmiunuii anam3. AudepenuianbsHuil TepmidyHuil anani3. Judepenuianbai
TepMorpamu. Anapatypa Uit AUPEPEHIIaTbHOTO TEPMIYHOTO aHamizy. PakTopu, 1o
BIUIMBAIOTh HA XapakTep TepMorpaMu. BuzHaueHHs TeIoTH (pa3oBoro nepeTBOpEeHHs
METO/I0M A EepeHIIIaTLHOTO TEPMIYHOTO aHATI3Y.

Tema 2. KanopuMeTpuyHMid aHATI3

[Ipsima kanopumetpis. Metonu 3BOpoTHOI Kanopumetpii. Metonq Cmuta. Meton
Caiikca. JludepenimianpHa amiabatuyHa KaJlopuMeTpis. IMIynbcHa KalopUMETpisl.
3acTocyBaHHS KaJIOPUMETPI.

Tema 3. Insiaromerpist

Jlesiki 3aKOHOMIPHOCT1 TEIJIOBOr0 PO3MIMPEHHS. MeToau AOCTIIKEHHS TENIOBOIro
PO3LIMPEHHS MeTaliB 1 00'eMHUX eeKTiB (a30BUX MEPETBOPEHb Y HUX. Pi3HOBUAY
aunaroMeTpiB.  JluiaroMeTpuuHMA — JaTYMK.  |HOAMKATOpHI  AMJIATOMETPH.
Hudepenmianbuuii  ontuko-mexaHiunuii  auiaromerp  IlleBenapa.  OOGpoOka
nunarorpaM. CHofydeHHs TMJIaTOMETPIi 3 TEPMIYHUM aHaJi30M.

Tema 4. MeToau BU3HAYECHHSA IIIIBHOCTI

BuznaueHHs MIITHOCTI METOIOM TPUKPATHOTO 3BaXKyBaHH. MeTO/I T1IpOCTaTUIHOTO
3BaKyBaHHS.



3. CTpykKTypa HaBYAJIbHOI IMCUMILTIHN

Ha3zBu po3aini KinpkicTs rogun
neHHa popma 3ao4yHa hopma
yCbOI'O y TOMY YHUCIIi yCbOI'O y TOMY YHUCII
a1 | n | nab. | iHAa. | c. p. 1| o | mal. | iHA. | c. p.
1 2 314 ] 5 6 7 8 9/10] 11 | 12 | 13
Po3nia 1.
Pasom3aposmimom1 | 90 |8 | | | 11 [ 50 | [ ] |
Po3aia 2.
Pasomzaposmiiom2 | 30 [6 ] | | 6 | 28 | | ] |
Po3ain 3.
Pazom 3a pozainom 3 30 6 6 29
Ycvozo 200un 150 | 20 23 | 107
7.MeToau KOHTPOJIIO
3.1.ITorounuii koHTpOIb. [IepeBipka KOHTPOJIBHUX POOIT. YUacTh B CeMiHapax.
8. Cxema HapaxyBaHH# 0aJiB
[TincyMKOBHI ceMECTpOBUI KOHTPOJIb B (popMi eK3aMeHy
TloTOouHMIT KOHTPOJIb, CAMOCTIiTHA POOOTa, IHIMBINyaIbHI 3aBaHHs | LK3aMEH
(3amikoBa Cyma
po6oTa) Ganis
KontponbHi po6oTy,nependayeHi
HaBYAJIBHUM TIJIAHOM
Po3zain 1 |Po3min 2 Paso
Poznin 3 M 60 100
T1-T5 T1-T4 2
10 20 10 40
Ikana ouiHIOBaHHA
Origka

Cywma GaiB 3a BCi BUAM HaBUATHHOI
JUSUTBHOCTI IPOTSTOM CEMECTPY

JUI. YOTUPUPIBHEBOT

TSl IBOPIBHEBOT

: HIKAJIHA
[IKAJIA OLIIHIOBAHHS X
OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aI0BUILHO
1-49 HE3aJ0BLIHHO HE 3apaxOBaHO

9. PekomeH10BaHa JiiTepaTypa
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