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AHoOTAaIiA 10 Kypcy

Cporo/iHi CyTTEBO PO3BUBAETHCS MPAKTUKA BUKOPUCTAHHS OlOMEAMYHHMX MaTepialiB A
3aMiHU 200 BIAHOBIIEHHS YIIKOKEHUX BHACIHIIOK TPaBM Ta XBOPOO YACTHH OpPraHi3My JIFOJAUHU,
a KUIbKICTh MPUCTPOIB, II0 IMIUIAHTYIOTHCS MalliEHTaM IO BChOMY CBITY ckiagae 4-5 MIIH. Ha
pik. OcTaHHi OCSATHEHHS B raiy3i OIOMEIUYHHMX MaTepiaiiB, J03BOJSIOTH BUPOLIYBATH KHUBI
KOHCTPYKIIi 1M03a TUTOM, 1 BUKOPUCTOBYHTE iX y SKOCTI TKaHWHAX JJIsl pereHepailii, BOJHOYAC
BHUKOPHUCTOBYETHCS Cy4aCHI MaTepiajy pi3HOTO MOXOJUKEHH Ui 3aMiHu noHaj 40 yacTHH Tija.
Takum umHOM, ¢axiBii 3 610J70rii MalOTh PO3YMITHUCS HAa 3aCTOCYBaHHI IITYYHHUX MaTepiajiiB y
AKOCTI MEIMYHUX IMIIaHTaX Yy pPI3HUX KIIHIYHUX cdepax 3acTOCYBaHHSA, 30KpeMa IpH
BUTOTOBJICHHI IITYYHUX OPraHiB Ta IHXXEHIPUHTY TKaHWH, a TaKOX JEMOHCTPYBaTH HaBUYKH
ONMHCY OCHOBHHUX KJaciB OlOMEIUYHUX IMIUIAHTAHTHUX MarepiaiiB, 3aco0iB ix dikcamii, ix
CTaOUIBHOCTI Ta MepeBar, a TaKOXXK HEJOJIKIB MPU BUKOPUCTAHHI IMIIJIAHTAHTIB, MPUCTPOIB Ta
HITYYHUX OPTaHiB.
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1. Meta Ta 3aBIaHHS KypCy
Meta qucuMIuIiHM — nossirae B (popMyBaHHI 3HaHb, YMiHb, HABUYOK Ta
KOMIIETEHUIH Yy c@epi BUKOPUCTAHHS OIlOJOTIYHO CYMICHUX MaTepialiB Ta
IMIUTAHTIB, 30KpeMa iX kiacudikaiii 3a (Hi3UMKO-MEXaHIYHUMHU BIIACTUBOCTAMM Ta
KIIHIYHAMH BHMOTaMH, a TaKOo)X O0a30BHX 3HAHb 3 aHATOMIi JIIOAWUHM IS
PO3YMIHHSI B3a€EMOJIi MK IMIUIAHTaMHM Ta peaki[ii TKAaHWUH JIOJUHU Ha HUX,
cnenu@iKi BUKOPUCTaHHS MaTepialliB Ta UMOBIPHUX PU3UKIB JJIs1 310POB 4.

PesyjabTaTy HABYaHHSA

° 3HaTH OCHOBHI (PI3MKO-MEXaHIYHI BJIACTUBOCTI MaTepialiB i
BUTOTOBJICHHSI MEIMYHUX BUPOOIB Ta IMIUIAHTIB;

o Posymitucs Ha kimacudikaiii marepianiB i BUTOTOBJICHHS
IMIIJIAHTIB Ta KJIIHIYHUX BUMOTaXx JI0 HUX;

o Matu 6a3oBi 3HaHHA 3 aHaToMmii Ta (i3i0JOrii JIOJUHM, 30KpeMa
KICTKOBO-M’S130BOT CUCTEMH Ta OPTaHiB UyTTS;

° 3HaTH OCHOBHI THUIMH PEaKIid B OpraHi3Mi JIIOJWHH MPU B3aEMOJI 3

IMIUTAaHTaMW Ta MaTW y3arajibHEHY YSABY NP0 YCKJIAJHEHHS M MATOJOTii Micis
B)KMBIISIHHS IMILJIAHTIB;

o BmitTn BH3HauaTu O0locyMiCHI MaTepiaJid i BUTOTOBJICHHS
IMIUTaHTIB 3a pe3ybTaTaMu BUITPOOYBaHb.

4. CTpyKTypa Kypcy
JIEKIIIT

1. IousATTS MPoO kMBI i He:KMBI MaTepiaau Ta Ix BiaacTuBOCTi. IcTopis, HOCBig
Ta MEPCHEKTUBU BUKOPUCTAHHSA MaTepiaiiB Ui BUTOTOBJICHHS MEAMYHUX BHUPOOIB,
npore3iB  Ta immaHTiB. Kiacudikamii maTtepiamiB 32  TOXOMKEHHSIM, (i3UKO-
MEXaHIYHUMH Ta OIOCYMICHUMHU BJIACTHBOCTSAMH. Y3arajibHEHI KJIIHIYHI BHUMOTH JO
MaTepiajiB [yl BUTOTOBJICHHS MEIUYHUX BUPOOIB Ta IMILUIAHTIB.

2. Orasa BJaacTUBOCTell MeTadiB i cmiaBiB Ta cdepu iX 3acTocyBaHHSI B
opromnenii i MequyHUX BHUPoOax. MIKpPOTEKCTypa Ta MIKPOCTPYKTypa MeETaliB Ta iX
criaBiB. MertasieBuil 3B'130K. MexaHI4H1 BIACTUBOCTI (TIPYXKHICTh, MaM'dTh BTOMHICTb,
371aM, 3HOC, KOpo3is). BmiauB 00poOKM CIUIaBiB Ha CTPYKTYpy Ta iX MeXaHIuHI
BrnactuBocTi. Kpurepii momo BuOOpY MeTalieBUX BHpPOOIB Yy SKOCTI OioMarepialib.
[Tpukianu 3acTocyBaHHSI METAJIEBUX BHPOOIB JIJIsl TPOTE3yBaAHHS.

3. BrnactuBocTi KepamiyHMX MaTepiamiB Ta cdepu 1i BUKOPUCTAHHS IS
BUTOTOBJICHHS MEIUYHUX BHPOOIB Ta iMIuiaHTiB. Kiacudikarlis kepaMidHUX MaTepiaiiB
3a (I3MKO-MEXaHIYHUMHU BJIACTHBOCTSMHU Ta THIIOM PEakIlii B OpraHi3Mi JIOJWHU MPHU iX
BXKUBIISIHHI Y SKOCTI iMIIaHTiB. OCHOBHI MEXaHI4H1 BIACTUBOCTI KEPAMIYHUX MaTepialiB:
MIKpOCTPYKTYypa Ta MIKPOTEKCTypa KEpaMmiKd, aTOMHI 3B'SI3KHM 1 aTOMHI CTPYKTYpH,
XapaKTepUCTUKU TPYKHOCTI Ta gedopmaiii. OCHOBHI HampsIMKH BHUKOPUCTAHHS
KepaMiYHHMX IMIUTAHITB B KJIIHIYHIA MEAMIMHI, OpTOMeIii Ta croMarosorii. OCHOBHI eTanu
BUTOTOBJIEHHSI Ta OOpOOKM KepaMiuHUX IMIUIaHTiB. Hemomiku Ta oOMeXeHHsS Mpu
BUKOPHUCTaHHI KepamiuHuX MaTepianiB. KiiHiuHi BUMOTH 10 Gi0KEpaMiuHUX BUPOOIB.

4. Orasja BJIacTHBOCTEH MoJiiMepiB Ta cepa iX BUKOPHUCTAHHA B MeIMYHIH
raay3i. Ormsin cydacHHX MOJIIMEPHHUX MaTepiajiiB, IO 3aCTOCOBYIOTbCS B MEIUYHIN
chepi. Knacudikaris dizuko-MexaHiyHUX BIACTHBOCTEH moiimepiB. TepmocTabinbHi Ta



TEPMOIUIACTUYHI TOJiMepH. AJWTHBHI Ta KOHJEHcauiiHi noiimepu. Kondirypamis 1
KoH(popmaris nosiMepiB. Peakuis nomaimepusanii. TeXHOIOTT BUTOTOBJIEHHS Ta 00OpOOKU
noJiiMepiB. biocymicHI BIaCTUBOCTI MOMIMEPIB Ta KJIIHIYHI BUMOTH 10 BUPOOIB 3 HUX.

5. OcHoBH aHaToMii Ta ¢i3ioJiorii JIOAMHN AK KUBOro MexaHizmy. Kiitunu 1
TkaHuHU. Opranu Ta cuctemu. Emiteniii. HepBoBa Tkannna. CnionyyHa TKaHuHaA. bynoBa
Ta BJIACTHUBOCTI KICTKOBO-M’S30BO1 CHUCTEMHU. TpaBMHU Ta MaTOJIOTII OMOPHO-PYXOMOTO
anapaty JroauHu. Opraiu 4yTTs.

6. Y3arajibHeHi HACJHIAKH JJs OPraHi3mMy JIIOIMHM BiJ BIUIMBY iMmuiaHtaiii
OoiomarepianiB. B3aemoniss MDK IMIUIAaHTATOM 1 TKaHUHOK. 3amaJieHHS Ta aJepriyfi
nposBd. ETanu HOpMalbHOTO 3aro€eHHs paH micisd iMrviadtamii. OuiHka 010CYyMICHHX
BJIACTUBOCTEHN MaTepiaiiB: 0101HEPTHICThH Ta O10PEaKTUBHICTb.

JIABOPATOPHI POBOTHU

1. MiKpoCKOMIYHUN METOJ OLIHKM TEKCTYpd MeTalliB Ta CIUIaBIB s
BUT'OTOBJICHHS MTPOTE3IB

2. MiKpOCKOMIYHUI aHal13 TOPYIIEHb CTPYKTYPH KEPAMIUHUX IMIUIAHTIB

3. AnHami3 KICTKOBO-M’SI30BO1 CHCTEMH JIIOJJUHU 32 JIOMOMOTOIO0 €JIIEKTPOHHOTO
anatomiuHoro 3D atnacy

4. OwiHKa KOpo3ii MeTalleBUX CIUIaBIB MpU IX B3aeMOIl 13 (i310J0TTYHUM
po3unHoM Pinrepa-Jlokka

5. MikpockomiyHUN METOJ JOCHIIKEHHS TICTOJIOTIYHUX TpemnapariB TKaHUH
JIOIUHU

6. OOrpyHtyBaHHd BHOOpPY OI0JOrYHO CYMICHHX MaTrepialdiB Ha OCHOBI
CTATUCTUYHUX JaHUX MPO iX KIIHIYHI BUPOOYBaHHS

5. TexniuHe 00J1afHaHHS Ta/a00 MporpamMHe 3a0e3ne4eHHs ™

[udpoBuit Mikpockomn, HaOlp TICTOJOTIYHUX MpenapaTiB TKaHUH JIOJWHU, HAOIp
METaJIeBUX Ta KepaMiYHMX 3pa3KiB, KOMIT'IOTEpHUH Kjac, IHTEpaKTHBHA JIOIIKA,
MYJIbTUMEIHHAN TIPOEKTOD, JTUCTAHITIHA miaTdopma Moodle,
MS Office 365.

6. CucremMa OiHIOBAHHSA TAa BUMOI'H

6.1. HaByanbHi gocsirHeHHs 3100yBayiB BHIIOI OCBITH 3a pe3yJbTaTaMHu
BHBYCHHS KypCY OIIIHIOBAaTUMYTHCS 3a IIKAJIOK0, 110 HaBeeHA HIDKYE:

PeliTnHrona mkaia [acTHTYMIiHA TTKaTa
90 — 100 BIAMIHHO
74-89 nobpe
60-73 3a10BUJILHO
0-59 HE3aI0BUILHO

6.2. 3moOyBaui BHIIOI OCBITH MOXYTh OTPUMATH HiACYMKOBY OIIIHKY 3
HaBYAJIbHOI JHWCIUIUTIHM Ha IIiJICTaBl MOTOYHOTO OIIHIOBAaHHS 3HAaHb 32 YMOBH, SIKIIIO
HaOpaHa KUIBKICTh 0ajliB 3 MOTOYHOTO OMUTYBAHHS Ta CAMOCTIHHOI pOOOTH CKIIalaTUMeE
He MmeHtre 60 6ais.




MaxkcumalibHe OI[IHIOBAHHS:

[IpakTyHa yacTHHA
TeopeTnuna npu npu
P P P Pazom bonyc
YacTHHA CBOEYACHOMY HECBOEYACHOMY
CKJIAJIaHH1 CKJIaJIaHH1
70 30 20 100 10

TeopeTnuHa yacTHWHA OIIIHIOETHCS 3a pe3ysbTaTaMU MUCBMOBHUX BIAMOBIACH, 110
MICTUTH / BIAKPUTHX 3alIUTaHb.

6.3. Kpurepii oniHi0OBaHHs MiZACYMKOBOI po0oTH

BigkpuTi  3anmuTaHHS ~ OILIHIOIOTBCA 33  CyTTIO, JIOTIKOIO, TJIUOMHOIO,
Mpe3eHTA0ENbHICTIO BIAMNOBIAI Ta MPaBUJIBHICTIO HaBeAEHUX TrpadikiB, Qopmyn 1
PO3paxyHKiB. 3a KOKHE MUTaHHs 3700yBad orpumMye 10 Oanis (pazom 70 6amis).

6.4. Kpurepii ouiHioBaHH# J1adopaTopHOI podoTH

3a KOXKHY MPaKTU4YHY poOOTy 3100yBad BHINOI OCBITH MOXE OTPHUMATH HACTYITHY
KUIbKICTh OaJIiB:

5 0ajiB! OTpUMaHO MpaBUJIbHY BIANOBIIb (3TJIHO 3 €TAJIOHOM), BUKOPHUCTAHO
(dbopMyITy 3 MOSICHEHHSIM 3MICTy OKPEMHX 11 CKJIJIOBHUX, 3a3HAYCHO OJMHHMII BUMIDY.

4 GaaM: OTPUMAHO MPaBUJIBHY BIAMOBi/b 3 HE3HAYHHUMH HETOYHOCTSMHM 3TiIHO 3
€TaJIOHOM, BIACYTHs ¢dopmysia Ta/abo MOSICHEHHS 3MICTYy OKPEMHUX CKIAJIOBUX, a00 HE
3a3HAYEHO OJIMHUIIl BUMIpY.

3 0aaM: OTpUMAHO HENPABWIbHY BIANOBi/lb, MPOTE BUKOPUCTAHO (POpMYIy 3
MOSICHEHHSIM 3MICTY OKpeMUX i CKJIaJIOBUX, 3a3HAYEHO OJIMHULII BUMIPY.

2 0aJaM: OTPUMAHO HEIMpPaBWIbHY BIAMNOBi/b, MPOTE HE BUKOPUCTAHO (HOpPMYIY 3
MOSICHEHHSIM 3MICTY OKPEMHUX ii CKJIaJIOBUX Ta/a00 HE 3a3HAUYCHO OJMHHII BUMIPY.

1 6an: HaBeeHO HETIPaBUJIBHY BIANOBI/Ib, A0 SKOI HE HA/IaHO >KOJHUX MOSICHEHb.

7. IoaiTuka Kypcy

7.1. IloaiTHKa 00 aKAXEMIiYHOI J00POYECHOCTI

AxkaznemigHa JOOPOUYECHICTh 3/100yBaviB BHIIOI OCBITH € Ba)XJIIMBOK YMOBOIO IS
OINaHyBaHHS Pe3yJIbTaTaMU HaBYaHHS 3a JUCIUILTIHOIO 1 OTPUMAaHHS 33J0BIJIbHOI OI[IHKH
3 MOTOYHOT'O Ta MIJCYMKOBOTI'O KOHTPOJIB. AKaJeMiuHa J0OpOYECHICTH 0Oa3yeThCs Ha
3aCyJDKCHHI TPAKTUK CHHCYBaHHS (BUKOHAHHS WHCHMOBHUX pOOIT 13 3aly4eHHSIM
30BHIIIHIX JpKepen 1Hdopmallii, KpiM J03BOJCHUX JJId BHUKOPUCTAHHS), IUIariaTy
(BinTBOpeHHs OMYyOJIKOBaHMX TEKCTIB IHINIMX aBTOPIB 0€3 3a3Ha4YeHHS aBTOPCTBA),
(dabpukamii (BUTraayBaHHS NaHUX 4YHM (PaKTiB, IO BHUKOPHUCTOBYIOTHCS B OCBITHBOMY
nporieci). TlomiThka moOA0 akaAeMivHOI TOOPOYECHOCTI PETJIAMEHTYETHCS TOJOKEHHSIM
"Tlono>keHHsT PO cHUCTEeMy 3amoOiraHHs Ta BUSBJICHHs IUariatry y HarioHanbHOMY
TEeXHIYHOMY yHiBepcuTeTi "J[HipoBCchKa moJliTexHiKa".
https://www.nmu.org.ua/ua/content/activity/us documents/I1oJ0KE€HHS IIPO  CUCTEMY
3an00iraHHg Ta BUSBJICHHS mariary.pdf

Y pa3i mopymeHHS 3100yBadueM BHIIOI OCBITH aKaJeMIYHOi JOOpOYECHOCTI
(ctiucyBanHs, Tuiariat, (abpukarisi), poOOTa OLIHIOETHCS HE33aJOBUIBHO Ta Ma€ OyTH
BHKOHaHa TOBTOpHO. [Ipy 1bOMy BUKIIAJad 3aJIMIIAE 32 COOOK TMPABO 3MIHUTH TEMY



https://www.nmu.org.ua/ua/content/activity/us_documents/Положення%20про%20систему%20запобігання%20та%20виявлення%20плагіату.pdf
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3aBJaHH.

7.2. KomynikaniiiHa mojituka

3100yBayl BULIO1 OCBITH ITOBUHHI MaTH aKTUBOBAHY YHIBEPCUTETCHKY IOIUTY.

¥Yci mucbMOBI 3alIUTaHHS IO BUKJIaJa4diB CTOCOBHO KypCy MalOTh HAJCUJIATUCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IMOLITY.

7.3. IlosiTHKa 1I0X0 MEePeCKIATAHHS

Po6oTtu, sKki 37ar0ThCA 13 TOPYLIEHHSM TEpPMIHIB 0€3 NOBaXHUX MNPUYMH
OLIHIOIOTHCA Ha HUXK4Yy OIIHKY. IlepecknananHsa BinOyBaeTbes 13 J103BONY JIEKaHATYy 3a
HasIBHOCTI MOBXHUX NPUYUH (HAMPUKIIAL, JTIKAPHAHUN).

7.4 IlosiTHKA 010 OCKAPKEHHS OLIHIOBAHHS
k1o 3100yBay BUINOT OCBITH HE 3TOJIEH 3 OIIHIOBAHHSM MOTO 3HAaHb BIH MOXE
OTPOTECTYBATH BUCTABJIEHY BUKJIa/ladyeM OI[IHKY Y BCTAHOBJICHOMY TOPSJIKY.

7.5. BiaBinyBaHH# 3aHATH

Jlns  3100yBadiB  BUIOI OCBITH J€HHOI (OpMHU BIJBIAyBaHHS 3aHATH €
000B’s13k0BUM. [loBakKHUMU TIpUYMHAMU JJI HESIBKM Ha 3aHATTS € XBOpoOa, ydyacTh B
YHIBEPCUTETCHKHUX 3aX0JaX, akaJeMiuHa MOOUIbHICTh, SIKI HEOOXIJHO MiJTBEP/KyBaTH
nokyMeHTaMu. IIpo BIACYTHICTh Ha 3aHATTI Ta MPUYMHU BIJCYTHOCTI 3700yBad BHIIOT
OCBITH Ma€ MOBIJIOMUTH BHKJIaga4a abo 0ocoOucTo, abo 4epe3 CTapocTy.

3a 00’€KTUBHUX MPUYMH (HAMPUKIIAJ, MI>KHAPOJIHA MOOUIBHICTh) HABYAHHS MOXKE
Bi1I0yBaTHCh B OH-JIaliH (DOpPMI 32 OTO/KEHHSIM 3 KEPIBHUKOM KYpCY.

7.6. bonycu
3100yBadi BUINOI OCBITH, Kl PETYISAPHO BiIABITyBalM JIEKIli (MarOTh HE OUIbIIE IBOX
IPONYCKiB 0€3 MOBAKHUX MPUYMH) Ta MAOTh HAIMCAHWH KOHCIIEKT JICKIIH OTPUMYIOThH
nonatkoBo 10 6aiiB 10 pe3ynbTaTiB OLIHIOBAHHS JI0 T1JICYMKOBOI OI[IHKH.

7.7. Bu3zHaHHSI pe3yJbTaTiB HaBYaHHsI, 3100yTHX Yy HedopMaJbHiili Ta/abo
iHdopmasbHiii ocBiTi

Pesynbratn  HaB4yaHHsA, 3100yTI CTyAeHTaMH y  HeopMalbHIM  Ta/abo
iH(opMaIbHINA OCBITI MOXKYTh OYTH BU3HAaHI BiAMOBIAHO 10 «IloyoXKeHHS PO BU3HAHHS
B HarioHasibHOMY TEXHIYHOMY YHIBEpPCUTETI «JIHITPOBChKA TOJITEXHIKA» pPe3yJbTaTiB
HaBYaHHS, HaOyTux y  HedopmanbHiii  Ta/abo  iHGOpPMaNbHIA  OCBITI»
(https://surl.li/inwwii), B skOMy HaBeJicHa BiJIIMOBIIHA MPOIICAypa BU3HAHHS PE3yJIbTATIB:
https://ecology.nmu.org.ua/ua/Studies/Unformal_2025.pdf.

8 PexomengoBaHi qxepesia inpopmamii

1. Cranmapt BHIIOi OCBITH TIiATOTOBKM OakajaBpa 3 CICIIIBHOCTI
091 «bionorig». CBO-2019. — K.: MOH VYkpainu, 2019. — 15 c.

2. Marepiano3HaBCTBO Ta TEXHOJOTIS METATIB : MAPYIHHUK IS 3700yBaviB
npodeciitHoi (mpodeciitHo-TexHiunoi) ocit / A. M. Bnacenko. — Kuis : Jlitepa
JITH, 2019. — 224 c.

3. OcHOBM MeTanmypriiHoro BUpoOHHWIITBA MeTamniB i crumaBiB / [[. .
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