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1. Onuc HABYAJBLHOI JUCHHUILIIHA

3aranpHa XapaKTepUCTUKa

O00B’A3K0BUI OCBITHINi KOMIIOHEHT

PiBeHs BUIIIOI OCBITH

[Tepmmii (6akamaBpChKiA)
piBEHb

CrymiHb BUIIOi OCBITH

bakanasp

["a;my3p 3HaHB

1

3 MexaHi4yHa 1HXeHepis

CoeniajpHICTh

132 Marepiasio3HaBCTBO

OO6mexeHHs o0 GopM HaBYaHHS

be3 oOMexeHnp

XapakTepuCcTrUKa HaBYaIbHO1

. : JTUCIUILIIHHA
HaiiMeHyBaHHS MOKa3HUKIB
J€HHA dopma | 3a0uHa  ¢dopma
HaBYaHHS HaBYaHHS
KinbkicTs kKpeauTiB 6
MonymiB 1 1
3MICTOBUX MOAYJIIB 2 2
Cemectp 4 4
3arajbHa KIJIbKICTh TOJUH 180
3 HUX ayJUTOPHUX: 60 12
JeKyii 30 6
NPaKmu4Hi 30 6
1abopamopHi - -
CeMIHAPCbKI - -
3 HUX CaMOCTIMHOT poOOTH: 1145 168
3aHATh HA THKACHD 4 12
[HauBiyanbHI 3aBIaHHS 55 -
dopma KOHTPOJIIO 3aJTIK
KypcoBa oborta MIPOEKT
yp p (npoexr) 2 ron.

(3acanvrutl 06cs12)




2. Mera Ta 3aBIaHHS HABYAJbHOI TMCUHMILIiHHA

MeTo10 BUBUEHHS TUCIMIUTIHA € OTIAaHYBaHHS 3HaHb Ta HABWYOK YHUTAHHS Jiarpam
CTaHy MOJBIMHMX 1 MOTPIHHUX CHCTEM, OTPUMAHHS HAaBUYOK Yy BU3HAUEHHI CTPYKTypHU
CIUIaBIB Ta BJIACTHUBOCTEH B PIBHOBAKHOMY CTaHl BIAMOBITHO IO JiarpaMu CTaHy;
3aCBO€HHS YMOB (ha30BUX MEPETBOPEHBD 1 MPOIIECIB CTPYKTYPOYTBOPEHHS B CIIJIaBaxX MpH
HarpiBaHHI Ta OXOJIOKCHHI.

3. 3aBIaHHA BUBYEHHH TUCHHUILIIHA

OcHoBHE 3aBJlaHHA HABYaJIbHOI JUCHUIUTIHU: PO3BUTH 3HAHHS Ta MPAKTHUYHI
HAaBUYKH Y BHU3HAYCHHI XapakTepy (a30BUX NMEPETBOPEHb, 3MIHM B CTPYKTYp1 CILJIaBiB
IpY HArpiBaHHI Ta OXOJIOJKEHHI1 Ta MPOTHO3yBaHHS BJIACTUBOCTEH CIUIABIB CUCTEMHU B
PIBHOBaYKHOMY CTaHI.

4. IIpepexBi3iTu i NOCTPEKBI3ITH HABYAJIbHOI TUCHHUILTIHA

JIJist 3aCBO€HHS TUCHUILIIHA HEOOXITHO MAaTH 3arajbHE YSBIEHHS MPO MPUPOIY
PEYOBHH, IX CTPYKTYPY Ta IIOBEIIHKY 3a 30BHIITHIX YMOB, TAKUX SIK TEMIIEpaTypa Ta TUCK.
BaxnuBo po3ymit OyA0BY pEUOBHH, 30KpeMa B3a€MO3B’SI30K MK aTOMHOIO
CTPYKTYpOIO Ta BJACTHUBOCTSIMH MaTepialliB, 3aKOHOMIPHOCTI B3a€EMOJII MIX
KOMITOHEHTaMH1 B CHCTEMaXx, 10 BU3HAYAIOTh MOXKJIUBICTh YTBOPEHHS CILIaBiB, CyMIIIei
a00 HOBUX CIIOJIYK; TAKOK KOPUCHUMU € HABUUKH POOOTH 3 rpaduHUMU 3AJIEKHOCTIIMH,
aHajizy JgiarpaM 1 MaTeMAaTHYHOTO OMNMUCY TMpPOIECIB, HI0 J103BOJsE €(EKTUBHO
iHTEeprnpeTyBati (a3oBl pIBHOBaru Ta NPOTHO3YBAaTHM NOBEAIHKY MarepiaiiB y
TEXHOJIOTTYHUX 1 IPUPOJHUX YMOBAX.

OnanyBaHHA 1Ii€1 TUCHUIUIIHU € BaXXJIMBUM €TarloM JJisi MOJAJIBIIOTO BUBYCHHS
MarepialiB Ta iX BJIACTUBOCTEHM, a TAaKOX JUII OCBOEHHS TEXHOJIOTIYHUX ITIPOIIECIB,
MOB’SI3aHUX 13 TXHBOI OOPOOKOI0 Ta 3acTOoCyBaHHsIM. OTpuUMaHi 3HAHHS JO3BOJISITH:
aHaII3yBaTH Ta MPOTHO3YBATH MOBEIIHKY MaTEPialiB 3a PI3HUX YMOB, 30KpeMa MpH 3MiH1
TEeMIIepaTypu Ta CKJIaJly; BUKOPUCTOBYBATH MPUHIUIHN (DA30BUX PIBHOBAT JIJIsi BUOOPY
ONTHUMAJIBHUX MaTepialiB y pPi3HUX TEXHOJIOTTYHHUX 1 BUPOOHUYMX MPOLIECAX; POZYMITH
3aKOHOMIPHOCTI CTPYKTYpHHMX 3MIH y Marepiajiax, I0 BIUIMBA€ Ha IiX MeEXaHIuHI
BJIACTUBOCTI, KOpO31HY CTIMKICTh Ta 1HIIl EeKCIUTyaTalliHI XapaKTepUCTUKH;
3aCTOCOBYBAaTH OTPWMMAaH1 3HAHHS MJSl MPOEKTYBaHHS, PO3POOKH Ta BIOCKOHAJICHHS
MarepialliB 3 HEOOXITHUMH BIACTUBOCTSIMU. L{i HABUYKH € OCHOBOIO JUIsl TOAQJIBIION
npodeciitHoi AisIbHOCTI Yy cdepl MaTepialo3HABCTBA, JOCHIAHHUIIBKOI POOOTH Ta
1HKEHEPHUX TEXHOJIOT1M.

5. XapakTepucTHKA HABYAJIbHOI TUCHMILIIHA

VY pe3ynbTari BUBYCHHS! HABYAIHHOI JUCIIUTIIIHU CTY/ICHT TOBUHEH OTPUMATHU

3arajibHi  kommereHTHocTi: K3.02.3matHicTh 3aCTOCOBYBaTH 3HAaHHA Y
npaktuyHux curyanisix. K3.05. 3matHicTh mnpuiiMaTH  OOIPYHTOBaHI PIllICHHS.
K3.06.3natnicTs 10 amanTariii Ta aii B HOBiM curyarii. K3.11.3gaTHicTs mpaitoBatu B
KOMaH]II.

¢axoBi komnerenTHocti: KC.01.31aTHICTh 3aCTOCOBYBATH BIJMOBIAHI KIJIBKICHI
MareMaTtuyHi, (i3uyHl 1 TEXHIYHI METOAM JJIi BHUPIIIEHHS  1HXXEHEPHUX
Mmarepiano3HaBuux 3aBnanb. KC 03. 3gaTHICTh €EKTUBHO BUKOPUCTOBYBATH TEXHIUHY
JiTepatypy Ta iHIIl JpKepena indopmMariii B ramy3i MarepianiosHaBcta. KC.07. 3naTHicTh
3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS HAyKOBUX (PaKTiB, KOHIEIIIIM, TEOPii, TPUHIIUITIB 1
METO/1B, HEOOXITHUX JJIA MIATPUMKH JIsIbHOCTI B cdepl maTtepiano3zHaBcTBa. KC.08.



3MaTHICTh 3aCTOCOBYBATH 3HAHHSA 1 PO3YMIHHS MDKIUCHUIUIIHAPHOTO 1HKEHEPHOTO
KOHTEKCTY 1 MOro OCHOBHUX MPUHIMMIB y npodeciitniil mismpHocTi. KC.09. 3gaTtHicTh
3aCTOCOBYBAaTH Cy4yacHI METOAM IOCHIIPKEHHS CTPYKTypHU MaTepialliB Ui BHUPIIICHHS
Mmatepiano3HaBuux mpodnem. KC.10.3maTHicTh 3aCTOCOBYBaTM HaBHYKH POOOTH 13
BUIMIPOOYBAJIbHUM yCTAaTKyBaHHSM IS BUPIIICHHS MarTepiasio3HaBuux 3aBaanb. KC.12.
31aTHICT BUKOHYBATH JOCTIAHUIIBKI pOOOTH B rajy3i Marepialio3HaBCTBa, 00poOIsITH
Ta aHaJli3yBaTH PE3yJIbTaTH EKCIIEPUMEHTIB.

ouikyBaHi mporpamMui pe3yabraTm HaByanHsa: PH2 3natu Ta BMITH
BUKOPUCTOBYBATH 3HaHHS (PyHIAMEHTAbHUX HAyK, 10 JI&KAaTh B OCHOBI BIJMOBITHOI
criemiamzanii MaTepiaJo3HaBCTBa, Ha PiBHI, HEOOXITHOMY JIS JOCSITHEHHS 1HIIHUX
pe3yJbTatiB oCcBITHBOI nporpamu. PH4 [lepenaBatu cBOi 3HaHHS, PIICHHS 1 MIATPYHTS
iX MpUAHATTA (HaxiBISIM 1 HECTIEIIATICTaM B sICHIM 1 oqHo3HauyH1K Gopmi. PH13 Pozymitu
OyZI0OBYy METaJIeBUX, HEMETAJIEBUX, KOMIO3UIIMHUX Ta (YHKIIIOHATLHUX MaTepialliB Ta
1H(popMarlito y JiTeparypl, KOHCYJIbTYBaTUCS 1 BAKOPHCTOBYBATH HAyKOBI 03U TaHHUX Ta
1HII BIJMOBIAHI JKepena iHpopMallii 3 METOI JAETaTbHOTO BUBUCHHS 1 JOCIIIKCHHS
IH)KEHepHUX MHUTaHb BIANOBIAHO A0 crnemiamzanii. PH22 BuxopucroByBatu 0a30Bi
METOAM aHalli3y pEYOBUH, MaTepiaiB Ta BIANOBIAHUX TMPOLECIB 3 KOPEKTHOIO
IHTEpHIPETaLIEI0 PE3YIIbTaTIB.

6. 3MicT HABYAJIBLHOI AU CIHUILTIHA

3mictoBamnii moayans 1. diarpamu crany noaBiiiHux cucrem. IIpaBmio
KypnakoBa-bousapa.

Tema 1. OcHoBu 1MoOya0BHU aiarpaM crtaHy noaBiiiHMX cuctem. [Ipeamer 1
3aBAaHHs Kypcy. OCHOBHI TOHSTTS 1 TEPMIHH: cUCTeMa, aza, KOMIOHEHT, CTPYKTypHa
cknagoBa. CtabinbHUN 1 MeTacTaOUIbHUN PIBHOBOXHHM cTaH y cuctemax. dasu B
MeTtasieBux cucremax. Koopaunatai oci jaiarpamu crany. [loOymoBa miarpaMm ctany 3a
JOTIOMOT 00 TEPMIYHOTO MeToly. KpUTHUHI TOUKH.

Tema 2. JliarpamMu cTaHy 3 HeEOOMEKEHOI PO3YHUHHICTIO KOMIIOHEHTIB Yy
TBEPAOMY i piIKoMy cTaHax. YMOBU YTBOPEHHs JlarpaM CTaHy 13 Oe3nepepBHUMU
TBepAuMHU po3unHamu. [IpaBuio Baxkens abo0 MpaBUIIO BIAPI3KIB 1 KOHLEHTpALiH.
[IpaBuno ¢a3 I'ibca. [ToOyaoBa KpuBHUX OXOJOIXKEHHS 3a JOMOMOroI0 npaBuia (das.
Kpucranizaiis 1 cTpykTypa cruiaBiB. Temm kpuctanizaiii. [liarpaMmu cTtaHy 3 TOYKaMH
eKCTpEeMyMy Ha KpHUBHX coiiaycy 1 JikBimycy. Cuctema 3 OIHOJAIBHOIO KPHUBOIO.
[TousTra posnangy TBepaoro po3uuHy. [liarpamu crany 3 ynopsaKOBaHUMH TBEPAUMHU
pO3UHMHAMHU.

Tema 3. Jliarpamu cTaHy i3 00MEKEHOK PO3YMHHICTIO KOMIIOHEHTIB Yy
TBEPAOMY CTaHi. YMOBU YTBOPECHHs OOMEXKEHHX TBEpPJUX PO3UMHIB HA OCHOBI
KOMITOHEHTIB. Jliarpama cTaHy i3 €BTEKTUYHOIO piBHOBaroro. Kpucramizaiis i CTpyKkTypa
cruiaBiB. MexaHi3M KpucTamizaiii 1 CTpyKTypa eBTeKTUKU. [IoHATTS (a3oBoi cymiii.
JiarpaMa cTaHy 13 3MIHHOIO B3a€EMHOIO PO3UYMHHICTIO KOMIOHEHTIB. KpuBa conbBycy.
[Tonsartst BropuHHOI KpucTamizarii. Knacudikaris crinaBiB 3a cTpykryporo [liarpama
CTaHy 3 Mailke BIJICYTHHOIO PO3YMHHICTIO KOMIIOHEHTIB y TBEpAOMY cTaHl. Bupomxena
eBTekTHKa. TpukyTHHK TamaHna. Jliarpama ctany 3 peTporpagHuM cosigycom. [iarpama



CTaHy CHUCTEMH 3 [EPUTEKTUYHOK pPIBHOBarorw. MexaHI3M NEepUTEKTUYHOIO
nepeTBopeHHs. Kpucranizaiiis 1 cTpyKTypa ciiaBiB. BupopkeHa nepurekTuka.

Tema 4. JliarpamMmu cTaHy cucTeM 3 NEePUTEKTUYHOI0 PiBHOBArow Ta 3
npoMixkHuMH (azamu. MexaHi3M NMEPUTEKTUUHOTO nepeTBopeHHs. Kpucramizamis 1
CTpyKTypa cruiaBiB. KprBi 0X010KeHHS TUIIOBHX CIUIaBiB. BupokeHa mepuTeKTHKA.

Knacudikarist mpomikaNX (ha3 3a CKIAIOM 1 XapaKTEpOM TUTaBICHHS (TIOCTIHHOTO 1
3MIHHOTO CKJany, CTifiKi 1 HeCTilKi, a00 ¢a3u 3 KOHTPYEHTHUM 1 IHKOHTPYCHTHHUM
IUIaBJIEHHAM). JliarpaMu cTaHy CUCTEM 3 KOHTPYEHTHHMM IUJIaBJICHHSAM IMPOMDKHUX (as3.
[ToHATTS TBEpPHOTO pO3YMHY HAa OCHOBI KPUCTAJIIYHOI TPATKU XIMIYHOI CIOJIYKH.
JliarpaMu CTaHy CHCTEM 13 IHKOHTPYSCHTHHMM IUIaBJICHHSM NMpOMDKHUX (a3. [liarpamu
CTaHy CHUCTEM 3 YTBOPEHHSM IMPOMIKHOI (pa3u B TBEPAOMY CTaHI 3a NEPUTEKTOIAHOIO
peakiieto. Jliarpama cTaHy CUCTEMH 3 ICHYBaHHSIM ITPOMDKHOI a3y B IEBHOMY 1HTEpBaJIl
TEMIIEPATYDP.

B3aeM03B’130K MK BJIACTUBOCTSAMHU CIUIAaBIB, THUIOM JiarpamMud Ta (Hha30BUM
ckiazioM (mpaBwio KypuakoBa-bouBapa).

Tema S. /[iarpamm crany cucreM 3 mnoJgiMoppHumMu MoaupikanissMu
koMnoHeHTiB. Ilonarrs mnomimopdizmy. [liarpamu ctany 3 130MOpQHUMHU
MoAU(IKALISIMU, BUCOKOTEMIIEPATYPHOI Ta HHU3BKOTEMIIEPATYpHOIO MOAHU(IKALISIMU
apyroro koMmrnoHeHTa. [loHsATTs a- 1 B-cTabuni3zaTopis. JliarpaMa cTaHy 3 €BTEKTOITHOIO
piBHOBaroro. Ma3oBi nmepeTBOpeHHs 1 CTPYKTypa ciuiaBiB. JllarpaMa cTaHy CHUCTEMH 3
moiMopHUMH MOIM(DIKAIIIMU KOMIIOHEHTIB 1 BiJICYTHBOIO PO3YHMHHICTIO KOMIIOHCHTIB
y TBepaoMy ctaHi. Jliarpama cTaHy, KOJM OAWH 13 KOMIIOHEHTIB Ma€ TPU IHTEPBAIU
icHyBaHHs noyiMophHux Moaudikaiii (tumy Fe-Cr). [liarpama crany 3 eBTEKTOITHOIO
Ta MOHOEBTEKTOIJHOIO piBHOBarot. Ma3oBi mepeTBOpeHHs 1 Kiacu@ikallis CIiaBiB
CUCTEMH.

Tema 6. JliarpaMu cTaHy 3 O0MEKEHOK PO3YMHHICTIO y PIAKOMY CTaHi.
Hiarpama cTaHy 3 OOMEXEHOI PO3YMHHICTIO KOMIIOHEHTIB Yy BCbOMY IHTEpBajl
KOHLIEHTpalii cmiasiB. JliarpaMu cTaHy 3 METAaT€KTHYHOIO Ta MOHOTEKTOITHOIO
pPIBHOBaraMu.

3micToBuii MoayJib 2. JliarpaMu cTaHy NOTPITHMX CHCTEM.

Tema 1. 'eomeTpu4Hi OCHOBH 300pa:KeHHs AlarpaM CTaHY NOTPiHHUX CHCTEM.
KoHuenTtpauiinuii TpUKyTHHK 1 Horo BiactuBocTi. [IpaBuno ¢a3. [IpaBuiio Biapi3KiB y
MOTPiMHIA cucTeMi il ABO(Ga3HUX cIUiaBiB. IIpaBuUiio IeHTPY Macu KOHOJHOTO
TPUKYTHHKA.

Tema 2. /liarpama cTtaHy cHCTeMH 3 HEOOMEKEHO0 PO3YUHHICTIO KOMIIOHEHTIB
y piakomy i y TBepaomy craHi. YMoBH KpucTaiizalii noTpiiHux crasiB. CTpyKTypa i
¢da3zoBi meperBopeHHs. KimbKiCHUI aHai3 CTPYKTYPHHX CKIAIOBUX. [30TepmiuHi 1
MoJTiTepMiuH1 mepepizu. MoxnmuBocTi aHami3y (a30BHX MEPETBOPEHb B CIUIABaX IMPHU
KOPHUCTYBaHHI TIepepizamu.

Tema 3. [liarpama cTaHy cMCTeMH 3 BIICYTHbOIO PO3YMHHICTIO KOMIIOHEHTIB Y
TBEPAOMY CTaHi i yTBOpeHHSIM NOTPiiiHOI eBTeKTHKH. [[poekilii noBepXoHb Alarpamu
Ha IUIOIIMHY KOHILEHTpaliiiHoro TpukyTHHKa. Kpucramizamis 1 CTpyKTypa THUIOBHUX
cruaBiB. IloOynoBa 130T€pMIYHHX 1 MONITEPMIYHMX IEpepi3iB B cHCTEMI. AHaii3
HOJIITEPMIYHUX MIEPEPI3IB peaTbHUX CUCTEM.

7. Opi€eHTOBHMI PO3MO/IiJI HABYAJIBHOIO YaCy



Kinexicte rogua
Hazsu 3MiC‘TOBI/IX MOJIYITIB Jlenna hopma 3aouna hopma
1 TeEM
y TOMY YHUCII y TOMY 4HCIi
yChOTO - yChOTO -
a0 | i |mab | 1HO c.p. A | m | mab | i | c.p
1 2 3 14| 5 6 7 8 9 10| 11 | 12 | 13
Moayas 1

3microBuii moayJasb 1. diarpamm crany noasiiinux cucrem. Illpasuino Kypunakosa-bouBapa.

Tema 1. OcHoBHM 1MOOYI0BU

aiarpam CTaHy HOJBIMHUX 16 2| 2 12 15 15
CHCTEM

Tema 2. Jliarpamu crany 3

HEOOMEKEHOIO

PO3YHMHHICTIO KOMIOHEHTIB| 20 4 | 4 12 15 1 14
y TBEpIOMY 1 piAKOMY

cTaHax.

Tema 3. [liarpamu crany i3
00MEKEHOI0 PO3YMHHICTIO
KOMITOHEHTIB y TBEPAOMY
CTaHi.

20 4 |4 1 11 26 1 1 24

Tema 4. Miarpamu crany
CUCTEM 3 IEPUTEKTUYHOIO
PIBHOBAro Ta 3
MIPOMIKHUMU ¢dazamu.
IIpaBuio Kypnaxosa-
bouBapa

24 6 | 6 1 11 28 1 1 26

Tema 5. [liarpamu crany
cHCTeM 3 MoIIMOpPHUMHU
MoupikaiasMu
KOMIIOHEHTIB.

22 4 |6 2 10 33 1 2 30

Tema 6. Jliarpamu crany 3
00OMeXEeHOI pO3uuHHICTIO y| 14 2 - 12 6 6
pLAKOMY CTaHi

Pa3oM 3a 3micToBUM

116 22 | 22 4 68 123 4 4 115
Moaysem |

3microBuii MoayJs 2. /liarpamMu cTaHy NOTPiliHUX CHCTEM.

Tema 1. T'eomerpuuni
OCHOBU 300pakeHHs
Jiarpam CTaHy MOTPIMHUX
CHCTEM

20 2 |2 16 15 15

Tema 2. Jliarpama cranHy
CHCTEMH 3 HEOOMEXKEHOIO
PO3YHMHHICTIO KOMIIOHEHTIB| 22 313 16 20 1 1 18
y piIKOMYy 1 Yy TBepAOMY
CTaHi.

Tema 3. Jliarpama crany
CHUCTEMHU 3 BIJICYTHBOIO
PO3YHMHHICTIO KOMITOHCHTIB
y TBEPJOMY CTaHi 1

22 3|3 15 | 145 22 1 1 20




YTBOPEHHSM NOTPIHHOT
€BTCKTHUKU.
Pa3om 3a 3micToBUM
64 8 | 8 15 | 46,5 S7 2 2 53
MoayJeM 2
Yeporo roann 180 | 30 | 30 5,5 |114,5 180 6 6 168
H/13 - |- - - - -
Ycnoro roimu
8. Buan HaBYAJLHUX 3aHATH TA IX OPICHTOBHUM 3MiCT
No . .
o/ Tema Bun 3ansth OpieHTOBHUII 3MICT
1 | IloOynoBa miarpam cTany NPpaKmuyHa | O3HAMOMHTUCS 3 TEPMIYHUM
CILJIaB1B IOJIBIHUX CUCTEM METOJI0M MOOYIOBHU JlarpaM CTaHy;
3a JIONIOMOTOI0 TEPMIYHOTO HaBUuTUCSA OyAyBaTu Jiarpamu
aHamizy JBOKOMITIOHEHTHUX  CHUCTEM  3a
JIOTIOMOT'OX0 KPUBUX OXOJIOJIPKEHHS
2 | Jliarpama cTaHy CIUIaBiB i3 | mpakmuuna |3’sacyBath (pa3oBi NMEPETBOPCHHS B
HEOOMEXKEHOIO CIUIaBaX CUCTEMHU IPH PIBHOBAXKHIN
PO3YMHHICTIO KOMITOHEHTIB 1 HEpIBHOBAXHIM KpHUCTami3auii:
y TBEpIOMY 1 piAKOMY HABUYUTHUCS BUKOPHCTOBYBATH
CTaHax PaBUJIO BIJIPI3KIB Ta MpaBuiio ¢a3s
3 | Hiarpama cTaHy CIUIaBIB 13 | mpaxmuyHa | HABYUTHUCS aHAJI3yBaTU XapakTep

OOMEKEHOI0  PO3YMHHICTIO
KOMITOHEHTIB Y TBEPAOMY

¢da30BUX TMEPETBOPEHb B CIUIaBax
Ipy  PIBHOB&XKHIN  KpHUCTaII3aIli;

0OMEXKEHOI0 PO3UUHHICTIO ¥

CTaHi 1 YTBOPECHHSIM 03HAHOMUTHUCS 3 TUTIOBUMU
€BTEKTHKHU CTPYKTypamu CIUTaBiB JaHoi
CUCTEMU
4 | JliarpamMa CTaHy CHUCTEM 3 | IHOUBiOyajbH | MIOHSTTS PETPOTPATHOTO COJIIYCY;
PETPOTPATHUM COJIITyCOM e 03HAHOMUTHUCS 3 THUTTOBUMU
CTPYKTypamu CIUTaBiB JTaHOi
CUCTEMU
5 | liarpamu cTaHy CIUIaBIB 3 | npakmuyHa | HABYUTHCS aHAJI3yBaTU XapakKTep

$a30BUX MEPETBOPEHL B CIUIaBax

TBEpJAOMY CTaHi Ta 3 Ipy  PIBHOBXKHIM  KpHUCTaTI3aIli;
MEPUTEKTUYHOIO 03HAaHOMUTHUCS 13 (a30BUM CTaHOM
pIBHOBarorw 1 jgiarpamu Ta CTPYKTypaMHu CIUIaBIB JaHUX
CTaHy 3  NPOMDKHUMHU CUCTEM

dazamu

6 | Miarpamu crtany cucrem 3
npoMiKHUMU (da3aMu, 110
YTBOPIOIOTBECS B TBEPIAOMY
CTaH1

IHOUBIOYaANbH
e

HABYUTHUCS aHAIN3YBaTH XapakTep
(da30BUX NEPETBOPEHH B CIUIABaX 3
NEPUTEKTOIIHUM TEPETBOPCHHSIM;
03HaOMUTHCS 13 (Pa30BHUM CTaHOM




Ta CTPYKTypaMH CIUIaBIB JaHHUX
CUCTEM

7 | HiarpamMu cTtaHy CIUIaBiB 13

MOHO- 1 HOHBapiaHTHUMHU
piBHOBaramu TBEPUX
PO3UYHHIB Ha OCHOBI

noiMoppHUX Moaudikarii
KOMITOHEHTIB Ta MPOMDKHHUX

npakmuurna

HaBYUTHUCA AaHAJI3yBaTH XapaKTep
(da30BUX NEPETBOPEHb B JlarpaMax
CKJIQJIHOTO THUIY; O3HAaHOMHTHCS 13
CTPYKTYpOIO Ta (pa30BHM CKJIaJ0M
CIUIaBIB

MOTPi1MHOT €BTEKTUKH

da3

8 | Hiarpama CTaHy 3 | iHOuBiOyanbH | HABYMTHUCSA aHaJI3yBaTH XapakTep
€BTEKTOI1THOIO Ta e (da30BUX NEPETBOPEHb B JlarpaMax
MOHOEBTEKTOITHOIO JaHOTO THWITy; O3HAHOMHTHCA 13
PIBHOBAroxo CTPYKTypo1o Ta (ha30BUM CKJIAJIOM

CILIaBIB

9 | da3osi piBHOBaru B | nMpakmuyHa | HABYMTHCS aHAJI3yBaTU XapakTep
MOTPIMHKUX CUCTEMaX. (ha30BHX NEPETBOPEHD B MOTPIMHUX
Jliarpama cTaHy CIUIaBIB 13 cucremax
HE3HAYHOI0  PO3YMHHICTIO
KOMIIOHEHTIB y TBEPAOMY
CTaHi 1 YTBOPEHHSM

10 | Anami3z i30TepMiyHUX Ta
MOJITEPMIYHUX MEepepi3iB

IHOUBIOYANbH
e

O3HAHOMUTHUCS 3 MOJITEPMIYHUMU
Ta 130TEPMIYHUMHU TMepepizaMu, 3
0COOIMBOCTIIMU (dbopmyBaHHS

CTPYKTYpH

9. KypcoBa po6ora, ii XapakTepucTUKAa

KypcoBa po6oTa BUKOHYETHCS 3 BAKOPUCTAHHSM JiarpaM CTaHy PEaIbHUX CHCTEM.
TemaTuka KypcoBOi poOOTH BHUAAETHCS BHUKIanadyeM ab0 OOMpPAETHCA CTYIECHTOM Y
paMKax Kypcy camocTiiiHo. KypcoBa po0oTa CKIagaeThCcsi 3 ABOX YACTHH: Jlarpamu
MO/IBINHOT 1 MOTPiHOI cucTeM. MeTa poOOTH — 3aKpIMUTH 1 PO3IIUPUTH 3HAHHS OJIepKaH1
MiJ YaCc BUBYCHHS NUCIMIUIIHU. [Ipy BUKOHAHHI APYroi 4YaCTMHH B CUCTEMi 3 TphOMa
KOMITOHEHTaM1 HEOOX1/THO TTOPIBHATH MOJIITEPMIYHUHN TIepepi3 3 MOABINHOIO J11arpamMor0
CTaHy 1 3’5ICyBaTH BIUIMB JICTYBAJLHOTO €JIEMEHTa Ha 3MIHY PO3YMHHOCTI B TBEPIUX
pO34YMHAX, a TAKOXK XapakTep (pa3oBUX MEPETBOPEHD (TeMIIepaTypHI Ta KOHUEHTpPALIiTH1
iHTepBasin). O6’em mosicHIOBabHOT 3anucku - 20...30 cropiHOK, rpadiyHa YacTUHA -

7...8 PUCYHKIB.

TUIIOBE 3ABJIAHHA HA KYPCOBY POBOTY
3 JUCHUIIIIHN «®PA30BI PIBHOBAI'N»

CTtyaeHTOBI

npi3Buie, iMm’si, Mo 6aTLKOBI

TEMA POBOTU

Poznin 1. Jliarpama craHy CruiaBiB IMOJBIMHOI CUCTEMU




1.1. HamamtoBaTu onepkaHy JiarpaMy CTaHy, B KOXKHIM o00JacTi 3amucaTu
CTPYKTYpHI CKJaJOBl, a TakoXX B KBaJApaTHUX IyXKaxX BKa3ath (a30BHil CKiIan
CTPYKTYpH. 3HAWTH JIiHIT JIKBITyCY 1 COIIAYCY.

1.2. Bigmitutn momiMop@izM KOMIOHEHTIB. B mOBimKOBi# JiTeparypi 3’sicyBaTu
TUI TPATOK Ta iX MapaMeTpu JJs KOMIIOHEHTIB abo iX momiMopdHUX Momidikariil Ta
TEMIIEpPATypHI IHTEPBAIN X ICHYBaHHSI.

1.3. OnucaTtu xapaktep B3aEMHOI PO3YHMHHOCTI KOMITOHEHTIB.

1.4. Jlatu xapakTepUCTUKY (azaM 1 CTPYKTYPHUM CKIIaJJOBUM.

1.5. Bu3HauuTH KOHIICHTpAIliiHI 1HTEpPBAIU CIUIABIB, B SKUX CIIOCTEPIralOThCs
HOHBapiaHTHI piBHOBaru. BkazaTu Temreparypu 1 3anucaTy BiAMOBIAHI peakiii.

1.6. 3HaiiTu criiaBy, B AKUX MPU OXOJIOJKEHH] BUIIISIOTHCS BTOPUHHI Ta TPETUHHI
¢da3u. Haspatu mi ¢a3um, BkazaTu JdiHIT JlarpaMd Ta TeMIEpaTypHI 1HTEpBaiM iX
BUJILJICHHS 13 TBEPJIUX PO3UUHIB.

1.7. 3HaliTh 1HTEpBaJM CIUIaBIB, B SKUX HE CIIOCTEPIratOThCA HOHBApiaHTHI
PIBHOBAru y BCiX Jlama3oHax TeMIIepaTyp.

1.8. BukopucrtoByroun npaBuiio KypHakoBa - bouBapa, MOSICHUTH 1 CXEeMaTH4HO
HaMaJIIOBaTH , K OyAyTh 3MIHIOBAaTUCS BJIACTHUBOCTI CILJIABIB B 3aJIEKHOCTI BIJ iX
XIMIYHOTO CKJIamdy.

1.9. TloOynyBaTu KpUBY OXOJIOJKEHHS CIUIaBy 1: 13
3aCTOCYBaHHAM IpaBuia (a3 Ta onucaTu (a3oBi NEPETBOPEHHS MPH OXOJIOIKEHHI.

1.10. CxemaTH4HO HaMalOBaTH CTPYKTYpy IIbOTO CIUIaBY TMpPU KIMHATHIN
TeMriepatypi. Bu3HauuTH MacoBy YacTKy CTPYKTYpPHHUX CKJIAJOBHUX 3a IPABUIOM
Bi/1pi3KiB. [I03HAYNTH CTPYKTYpHI CKIAI0BI.

1.11. Jlnsa Bka3zaHO1 TeMIiepaTypH , BUKOPHCTOBYIOUH TMPABUIIO
B1JIPI3KiB, BU3BHAYUTH BMICT KOMITIOHEHTIB y (pa3zax Ta MacoBy 4acTKy KOXHOi ¢a3u B
MPOLIEHTAaX.

1.12. CxemaTH4yHO HAMAJIIOBaTH CTPYKTYpPY CILIABY 2 :
1 onrcatu Pa3zoBl MEPETBOPEHHS PU HArPIBaHHI I[bOT'O CIIABY.

Poznin 2. [liarpama ctany NOTpiAHOT CUCTEMU
2.1. HamamoBaTu MOJITEPMIYHUNA TEpepi3 CUCTEMU 3
MOCTIHHUM  BMICTOM , a TaKoX TMOJBIHHY JiarpaMy CHUCTEMH

2.2. Tlokazatm KOHIIGHTpAIliifHy JIHIIO CIUIaBiB 3aJaHOTO Tepepidy Ha
KOHIICHTPAIIHHOMY TPUKYTHUKY CHCTEMHU.

2.3. Tlokazatu TOYKH 3aJlaHUX CIUIaBIB Ta
Ha KOHIIEHTpaIlitHOMY TPUKYTHUKY CUCTEMHU.

2.4. TloOynyBaTu KpUB1 OXOJIOKEHHS JIJIS IIX CTUIaB1B, BAKOPUCTOBYIOUU TIPABUIIO
dbas.

2.5. Omwmcaru $a3oBi NEPEeTBOPEHHS NpPH HArpiBaHHI CIUJIaBIB BiJ KIMHATHOT
TeMIeparypu 10 pO3IUIaBIICHHS, BUKOPUCTOBYIOUH NOJITEPMIYHU T
nepepi3 Ta Jlarpamy 3ai1i30-1IeMEHTHT.

2.6. [TopiBHATH PO3MIISIHYTHI TIEpepi3 3 MOJBIMHOIO
J1arpaMor0 CUCTEMU 1 BKa3aTW BILIMB Ha HACTYIIHI

(dhaxTopu:



2.6.1. 3miHy TeMmepaTypHOro IHTEpBaJdy KpuUCTajizamii B  CIJIaBax
Ta .

2.6.2. [losiBy HOBUX (a3 y cIUIaBax MOTPIMHOT CUCTEMH 1 TEMIIEPATypHI iHTEPBAIU
iX ICHyBaHHSI.

2.6.3. MakcumaibHy pO3YMHHICTH BYTJICII0O B ayCTEHITI Ta ¢epuri B Mexax
oOnactel iX iICHyBaHHSI.

2.6.4. Bka3aTu TemriepaTypHi Ta KOHIIEHTpalliiHI IHTEpPBaJIH, B SIKUX B1IOYBaIOTHCSA
NEPUTEKTUYHE, €BTEKTHMYHE Ta EBTEKTOiJHE IepeTBOpeHHs. Bkazartu, 3 saxux ¢a3
CKJIQJIA€ETHCS] €BTEKTHKA UM €BTEKTOI/.

2.6.5. Omnucatu BIUIUB HA TeMmIeparypu MoJIMOPGHOTO
NEePETBOPEHHS 1 MOSACHUTH cTad1Ii3a1is Kol Gas3u (aycTeHiTy uu ¢hepuTy) BiaOyBaeThCs
B JIaH1il CHCTEMI.

10. ®opmu Ta METOAM KOHTPOJIS

Jlns  cTyneHTiB JeHHOi (OpMU HaBYaHHA: YCHE/IUCHbMOBE OINHUTYBaHHS Ha
MPAaKTUYHUX 3aHATTAX, 3aBIAaHHS JI1 3aXHUCTy MPAKTUYHOI pPOOOTH, 3aBJaHHS Ha
pyOIKHUN KOHTPOJIb B CEPEANHI CEMECTPY, 3JTIKOBE 3aBJaHHsI, 3aXUCT KYPCOBOi pOOOTH.

JInst cTyAeHTIB 3a04HOT (DOpPMU HABYAHHS: 3aXUCT KOHTPOJBHOI pOOOTH, 3aXUCT
KypCcOBOi poOOTH.

[Ipu 3amiky BpaxOBYIOTbCS YC1 BUIH POOIT, IKI BUKOHYIOTbCS CTYACHTaMU:

- J11aJIOTOBE CHUIKYBAaHHS y paMKax JICKIIMHOTO Ta MPaKTUYHOTO 3aHATTS;

- BUKOHAHHSI Ta 3aXUCT MPAKTUYHOT pOOOTH;

- BUKOHAHHS 1HAWBITyaIbHOTO 3aBJaHHS;

- pe3yabTaTH BIANOBIACH Ha pyOI>KHOMY KOHTPOJI;

- pe3yiabTaTH BIAMOBIACH MPU MPOBEICHH] 3ATIKY.

11. KpuTepii oniHIOBAHHS Pe3yJIbTATIiB HABYAHHS
3a pe3yapTaTaMu 3aCBOEHHS TUMCLHUILUIIHU CKIAJAETHCS 3aJI1K Ta KypcoBa poOoTa.

IToTOouHE TECTyBaHHS Ta cCaMOCTIHA poOoTa Ouinka
3micToBUM MOIYJb 1 3MICTOBUHM MOJYJIb 2
T1 T2 T3 T4 TS5, T6 T1, T2, T3 3apaxoBaHO
60-100 | 60-100 | 60-100| 60-100 | 60-100 60-100

T1, T2 ... TS5 — TeMu 3MiCTOBUX MOJIYJIIB

B 3aranpHy OIIHKY 3HaHb BXOZSTh aKTUBHA YYacTh B JA1aJIOTOBOMY CHUIKYBaHHI y
paMKax JICKIIIHHOTO Ta MPAaKTUYHOTO 3aHATTS (20 0ajiB), BAKOHAHHS MPAKTUYHOT pOOOTH
(20 6aniB), ycHi 1 MMCHMOBI BIAMOBI/I HA 3aBAaHHS MOTOYHOTO KOHTPOJIIO MPU 3aXUCTI
npakTuyHuX poOiT (60 OaniB), iHAMBIAYanbHI 3aBAaHHs (60-100 GamiB), BiAMOBiAI Ha
3aBAaHHs pyOIKHOTO KOHTpOIto (60-100 6aniB), BiAnoBil Ha 3aiikoBe 3aBaanHs (60-100
6aiiB). [To3uTHBHUMU OLIIHKaMU JIJ1s1 BC1X (pOopM KOHTpOIIO € ouiHku Bij 60 1o 100 6aiis
3a 100-OanbHOIO IIKAJIOK Ta OLIHKAa «3apaxoBaHO» 3a JABOOaNbHOIO. Mexero
HE3aJ0BIJILHOI OIIHKK 3a pPe3yJbTaTaMH I1JICYMKOBOTO KOHTPOJIIO € OIliHKa Hux4e 60
6auiB 3a 100-0anpHOIO TIKAJIO0 a00 OIIHKA «HE 3apaXx0BaHO» 3a IBOOATHHOO MIKAJIOIO.
OTtpumanns oninku 60 6aiiB Ta BuIie abo OIIHKU «3apax0oBaHO» Mependavyae OTPUMaHHS
MO3UTHUBHUX OILIHOK 32 BCiMa, BU3HAUYEHWMHU MPOTPAMOI0 OCBITHHOTO KOMIIOHEHTA,
000B’SI3KOBUMHU BUJAMH IIOTOYHOTO, TPOMIKHOTO (PyO1>KHOTO) KOHTPOJIIO

O1iHIOBaHHS KypCOBO1 poOOTH



IlosicHroBanbHA ImrocTparnBHa
3axuct podoTH Cyma
3amnMcKa JacTUHA
70 25 70 25 10 50 100

12. IoiTuka Kypcy

[lin dYac HaB4aHHS CTYJIEHTH 3000B’s3aHI JIOTPUMYBATHUCS aKaJAEeMIYHOI
J0OPOYECHOCTI:

- CaMOCTIMHO BHUKOHYBAaTH HaBYajbHI 3aBJAaHHs, 3aBJaHHS MOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO;

- TOTPUMYBATHUCS HOPM 3aKOHOJABCTBA PO aBTOPCHKE MPaBO;

- MpUMaTH aKTUBHY y9acTh Y HaBYAJILHOMY IPOIIECi;

- HE 3aIi3HIOBATUCS Ha 3aHSTTS, HE MPOITYCKATH 3aHATTS 0€3 MOBAXHUX IMPUYINH;

- CaMOCTIMHO 1 CBOEYACHO BUBYATH MaTepiasl MPOMyIEHOT 0 3aHATTS;

- TaBaTH JIOCTOBIPHY 1H(GOPMAIIIIO PO Pe3yJIbTaTH BIACHOT HABYAIBHOT NISUTBHOCTI.

- OyTH TEpIIUMHUM 1 JOOPO3UUWIMBUM J0 OJHOKYPCHUKIB Ta BUKJIAJa4iB.
13. Meroau4He 3a0e3neYeHHA

1. Meroguuni BKa3iBKM Ta 3aBAaHHS 10 JIaDOpaTOpHUX poOOIT, KypcOBOi 1
KOHTPOJBHOT po00TH 3 qucHuIuIing «®a30Bi piBHOBaru» sl CTYJEHTIB CIEIiaJbHOCTI
132 «Marepiano3HaBCTBO» JeHHOI Ta 3a04HOi (hopmu HaBuanHs /Yki.: JL.II. CrenaHosa,
O.B. Jlucuus, I'.I'. Tpukos. Komm’rotepuuii na6ip — I'.I'. Tpuxo3, rpadika — O.B.
JIucuns. — 3anopikxsi: HY «3amnopizbka nomitexHika», 2022. — 76 c.

2. 3aBaHHs JUIsl 3aXUCTY MPAKTUYHUX POOIT.

3. 3aBanHs 10 pyOI>KHOTO KOHTPOJIIO Ta 3aJIiKYy.

4. Tlepenik nuTaHb 0 3aTIKy.

5. TexHi4H1 3aCO0U: MPOCTOPOBI MAKETU MOTPIMHUX CUCTEM, TTPE3EHTAILI].
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