MIHICTEPCTBO OCBITHU I HAYKH YKPAIHHA
3anopi3bKkuil HanioHaNbHUI TeXHiYHMH yHiBepcHuTeT

METOJANYHI BKA3IBKH
710 BUKOHAHHSI KypCOBOT'O MIPOEKTY
3 IMCIMIUTIHA «3HOCOCTiHKi, PPUKLIHHI Ta aHTHQPUKIIiHHI
MaTepiai» JUIs CTY/IeHTIB OCBITHBOI IpOrpamH , BiiHOBIIGHHS Ta
MIJBUIIIEHHS 3HOCOCTIMKOCTI JieTanel 1 KOHCTPYKIiN" ycix (hopM HaBYaHHST

2017
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MeroauuHi BKa3iBKM IO BHKOHAHHS KypCOBOI'O MPOCKTY 3
JWCIIMIUTIHA «3HOCOCTiHKi, (DpHUKLiKHI Ta aHTH(QPHUKLIHHI MaTepiamu» st
CTY[ICHTIB  OCBiITHBOI  mporpamMu  ,BiHOBJIGHHS Ta  MiJBHIICHHS
3HOCOCTIHKOCTI eTalieil i KoHCTpyKuii” ycix ¢hopm HaByanHs / Yiir.: M.IL.
Anppymenko, O.€. Kamycrsn. — 3anopixoks: 3HTY, 2017 — 18 c.

VYknagaui: M.I. AHpyIeHKO, KaHjl. TEXH. HAYK, JIOIEHT
O.€. KanycTsH, crapil. BUKI.,

Perterzent: MLIO. Ociros, kaH1. TEXH. HAYK, JIOICHT

Penaxtop: I.I1. ABepuenko

Bignosigansuuii 3a umyck: O.€. Kanyctsia

3aTBEpIKEHO
Ha 3aciganni kadenpu OT3B
[Mporokon Ne 1 Bix 22.08.2017

PexoMmeH10BaHO 10 BUAAHHS
HMK oD
[Mporokon Ne 1 Bixg 19.09.2017
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1 META I 3ABJAAHHA KYPCOBOI'O TPOEKTY

KypcoBuii mpoeKkT € 1HIUBIAyadbHOI HAyKOBOK Ta IHXXCHEPHOIO
pOOOTOO CTY/ICHTA.

["'on0BHHMU IIISIMH I[HOTO CITOCO0Y OCBOEHHS HABYAIBHOI POOOTH €

- cHCTeMaTH3allisd, pO3IIMPEHHs, MOrIuOIeHHs 1 3aKpillieHHs
TEOPETUYHUX 1 MPAKTUYHUX 3HaHb, MEPII 3a BCE, MO TPUOOTEXHIYHOMY
MaTepialio3HABCTBY Ta IHIIMM CyMDKHUM JUCIUILTIHAM;

- PpPO3BUTOK BMIHHS Yy3arajibHIOBaTH, apryMEHTOBaHO IpHIMATH
TEeXHIYHI pillleHHs, CaMOCTIHHO 3aCTOCOBYBATH TEOPETUYHI 3HAHHSA Y
MPaKTU4HIA poOoTi 3 BUOOPY i OOIpyHTYBaHHS MaTepiaiiB JJisi JIeTalieH,
1[0 TPAIIOOTh B PI3HUX YMOBAaX 3HOIIYBaHHS,

- HaOyTTS HABUYOK 10 BHOOPY ONTHUMAJIBHOIO CTPYKTYPHOT'O CTaHY
MaTepiany Ta MPU3HAYCHHS CIIOCO0IB 1 PeKHUMIB JUTsl HOTO 3a0€31eUCHHS.

[TinroToBKa KYpCOBOTO MPOEKTY IO3BOJISIE JONYYUTH MaiOyTHIX
¢axiBLiB A0 JOCSATHEHb HAYKW, TEXHIKH, BHXOBYE Yy HHUX TMOUYYTTS
BiJMOBIAILHOCTI, IPHUIIEIIIIOE HABHYKK JOCIIAHUIIBKOI disiabHOCTI. KpiM
TOr0, JO3BOJISIE BHSIBUTH PIBEHb IMIATOTOBJIIEHOCTI CTYAEHTIB IS
CaMOCTiIHHOI pPOOOTH Ta BMIHHSA HAWOLIBII ITOBHO BHKOPHCTOBYBATHU
MepeoBl JIOCSITHEHHS HAyKH 1 TEXHIKM Ta OOIPYHTOBYBAaTH MPUHHSATI
TEXHIYHI pillICHHs. Y pe3yJbTaTi peaiailii KypcoBOro MPOEKTY CTYACHTH
TaKOX TOTYHOTBCS J0 BUKOHAHHS JMILUIOMHOTO MpoekTy. Temaruka i
MPOBEJICHHS. KYPCOBOTO MPOSKTYBaHHS MOXKE OyayBaTHCS HAa HACTYITHUX
BHUXIJHUX MaTepianax:

- pesynbTaTax MOMEpeAHIX i MOTOYHMUX HAYKOBUX POOIT Kadenpu
OT3B 3a y4acTio CTY/ICHTIB;

- MiACyMKax  BHpPOOHHMYOI  MPakTHKKH HAa  MPOMHCIOBHX
MiAPHUEMCTBAX;

- y3arajdbHEHHI Ta aHali3i JiTepaTypHUX JaHWUX, HOPMATHBHHUX
JIOKYMEHTIB Ta iH.

BrkoHaHHS KypCOBOrO MPOEKTY SIBJISAE COOOI0 CAMOCTIMHMIA aHaMTI3 i
PIIICHHS CTYJCHTOM SIKOT'0-HeOYIb 3aBaHHS il KEPIBHUIITBOM BHKJIaa4a
1 3aBEPIIYETHCS MYOIIYHUM 3aXMCTOM OTPUMAHUX PE3yJIbTaTIB.

OfHOIO 3 OCHOBHMX BHUMOI JIO KYPCOBOTO TIPOEKTYy € HOro
KOMITJIEKCHICTb, TOOTO pilIeHHS pPsAOy B3a€MHO TIOB'S3aHUX MiK COOOIO
MUTaHb.

VY 1[iJIOMY TIPOEKT IMOBUHEH BiJIMOBIIATH TAKUM OCHOBHUM BUMOTaM:
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- IIUThOBA CIIPSIMOBAHICTh;

- JIoTiYHa TIOCIIIOBHICTh BHKJIaJy MaTepiany i IOBHOTA BUCBITICHHS
OKpPEMUX MUTaHb;

- TCPEKOHJIMBICTH  apryMeHTalii, CTHUCIICTh 1  TOYHICTh
¢dopmyIoBaHb,

- KOHKPETHICTh BUKJIAy pe3yIbTaTiB poOOTH;

- IOKA30BiCTh MPUHHATUX PillIeHb 1 BUCHOBKIB,;

- O0OIpYHTOBAHICTh PEKOMEH IAIlIN Ta X MPaKTUYHA CIIPSIMOBAHICTB;

- 0(hOpMJICHHS MOSICHIOBAJILHOI 3aIMCKKU Y BIIMOBIIHOCTI 10 BUMOT
CTaHJapTiB.

B mporieci miei poOOTH CTyIEHT OBUHEH HABYUTHUCS:

- obupatn 1 HayKoBO OOIPDYHTOBYBAaTH NPUHHSATI MPOEKTHI
pillIeHHS;

- 3aCTOCOBYBaTH  CydyacHi, HaWOUIbIN  e()EeKTHBHI  METOIHU
PO3paxyHKy 1 TEXHIYHI 3aCO0H;

- KOPHCTYBAaTHUCSl  CIIeliaJbHOI0 HAyKOBOIO 1  JIOBIJKOBOIO
JTEepaTyporo, AIF0YUMHU CTaHAAPTaMH Ta MaTEHTHUMH MaTepialaMu.

Benuky posnb y riambokoMy 3aCBOEHHI MaTepially rpae camoOCTiiHa
mpopoOKa CTyACHTaMH MiAPYYHUKIB, HABYAJIBHUX MOCIOHHUKIB, MOHOTpadii
3a CHeliabHICTIO y MPOIeCi BAKOHAHHS KYpPCOBOTO IIPOCKTY.

KypcoBe mpoekTyBaHHS € 3aKIIOYHHM  €TAalloM  BHBYCHHS
CTy/IeHTaMU AUCUMILIIHY .

[MpunOanmii CcTyJeHTOM JOCBiI € OCHOBOIO [y JUIUIOMHOTO
MPOEKTYBaHHsI Ta KOHCTPYKTOPCHKOI Mparti.

23ABJIAHHSA HA MTPOEKT

3aBiaHHs Ha KypCOBUH MPOEKT PO3POOISAETHCS KEPIBHUKOM MPOEKTY
(domatok A).
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3 OPTAHI3AIIIMHI BKA3IBKHA

KypcoBuii mpoekt BuKoHyeThcs 1 3axumaerbes B VIII cemectpi
MOETAITHO 1 B CTPOKU 03HaveHi y Tabnumi 3.1
Tabmuus 3.1 - I'padik i cTanii KypcoBoro npoeKkTyBaHHs

Ne, Hasga eramiB kypcoBoro npoekty |Tepmin BUKOHAHHS

n/n €TariB NPOEKTY, THKHIB

1. 1 |OdopmieHHS! TUTYJIBHOTO JHCTa Ta JHCTa 1
3aBJIaHHS.

2. 2 |Bcryn 2

3. 3 |Teopernuna yactuna 3-4

4. 4 |l[IpakTryHa YacTHHA 5-6

5. Odopmienns rpadidaoi yacTuHU 7-8

6. BucHOBKH, Tiepenik TOCWIIaHb, JOJATKH, 9-10
pedepar, 3MicT

7. 3maBaHHA ~ TOTOBOTO  MPOEKTYy  Ha 11
MEPEBIPKY KEPIBHUKY.

8. |BumpaBieHHsS TOMWIOK Ta A0OpoOKa 3a 12
HEOOXiIHICTIO

9.  |3axucT nIpoeKTy 13-14

4 BKA3IBKH 10 BUKOHAHHA PO3A1JIIB
KYPCOBOI'O TPOEKTY

KypcoBuii mpoekT, SK mNpaBuio, TMOBHHEH MICTUTH HACTYIHI
CTPYKTYpHI €IEeMEHTH:

- TUTYJIbHUH JIUCT;

- 3aBJIaHHsI HA BUKOHAHHS KYPCOBOT'O MPOCKTY;,

- pethepar (aHorarriro);

- 3MICT;

- Tepelik CKOpOYeHb, YMOBHUX IO3HAaueHb, CHMBOIIB, OAWHUIIb,
TEpMiHiB,;

- BCTYII,
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- OCHOBHY YaCTHHY;

- BUCHOBKH;

- TIEpEJTiK TTOCUIAHb;

- momatku (pu HEOOXiTHOCTI).

[Mpubnu3Huii 00CAT TMOSCHIOBATBHOI 3alMMCKH B MAaIIMHOMUCHUX
CTOpIHKaX KypCOBOI'O ITPOEKTY MpecTaBieHuii B Tadmuii 4.1.
Tabmuus 4.1 - PekomeHnoBaHWiT OOCST CTPYKTYpHHX €IEMEHTIB

KypCOBOI'O IIPOEKTY

HaiimenyBaHHs po3/utiB Ta naparpagis npoekty | KilbkicTh CTOpPIHOK
TurynapHui UCT 1
3aBaaHHs 1
Pedepar 1
3micr (i3 3a3HaUCHHSM CTOPIHOK) 1-2
[epenik ckopoueHb, YMOBHHX TIO3HAYCHbD, 1
CHUMBOJIIB, OJIMHHIIb, TEPMIiHIB
Beryn 1-3
OcHOBHa YacTUHA 25-35
BucHoBok 1-2
CnMcoK BUKOPUCTAHUX JUKEpel 1-2
Jonatku Bbe3 oomexeHb

Pedepar (aHoTamisi) MOBWHEH y CTHCHIH (OPMI MICTUTH MeETY

poboTH, o00'ekT 1 TpeaMeT  JOCIIIKCHHS,

METOAU

JIOCIIIIKEHD,

XapaKTePUCTUKY OCHOBHMX e€TariB po0OOTH, OTpPUMaHi pe3yiabTaTH, ix
HOBM3HY, IPAKTHYHY 3HAYYIIICTE 1 pEKOMEHAAIIIT II[010 3aCTOCYBAHHS.
Takox B pedepaTi cimig BigoOpasuTH OaHI PO OOCAT IIPOEKTY,

KITBKOCTI  PUCYHKIB, TaOJHIb, IOJATKIB,

BUKOPHUCTAHUX

JDKEpEIL.

Heo0xiaHo mpuBeCTH KIIOYOBI CIIOBA IMPOMMCHUMH OyKBaMH.

Pedepar He mnOBHHEH mepeBHIIYBaTH OJHIE] CTOPIHKH TEKCTY.
PexomengoBanuii oocsar pedepary 700 - 800 apykoBaHUX 3HAKIB.

Y 3MmicTi HAaBOIATHCS HaiMEHYBaHHS CTPYKTYPHHUX YaCTHUH MPOEKTY,
aB i maparpadiB HOro OCHOBHOI YaCcTHMHHM 13 3a3HAUCHHSIM HOMEpa
CTOpPIHKH, 3 SIKOI MOYMHAETHCS BiJITIOBIIHA YACTHHA, PO3/iJ, maparpad.

Y MOsCHIOBaJBbHIM 3aluCIli TOBUHHI 3aCTOCOBYBATHCS HAayKOBO-

TEXHIYHI TEPMIHH, MO3HAYEHHS Ta BU3HAYEHHS, BCTAHOBIICH] BiIIOBIIHUMHI
CTaHJapTaMH, a 3a IX BIJCYTHOCTI - 3araJIbHONPUUHATI Y HAyKOBO-
TEeXHIYHIA JiTeparypi. SKmo B TOSCHIOBaNBHIM 3amuclli NpHHHATA
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cnenudiyHa TEPMIHOJIOrIS, CKOPOYCHHS, CHUMBOJIM, TO TIOBUHEH OyTH
Meperik NPUWHATUX TEPMIHIB 3 BIJAMOBITHUMH pO3'siICHEHHsMU. [lepernik
BKJIIOYAIOTh Yy 3MICT 3amuckd. Ilepeiik TOBHHEH pO3TAIlIOBYBATHCS
CTOBIIIIEM, B SKOMY JIBOpYY 3a aOETKOK HABOIATh, HAIPHKIIA],
CKOpOYEHHSI, CrpaBa - Horo aeranbHy po3mudpoBky. [Ipu mpomy, Ko B
KYpCOBOMY IPOEKTi CIeliajdbHi TEPMiHM, CKOPOUYCHHS, CHUMBOJIH,
MO3HAYeHHS 1 T.N. MOBTOPIOIOTHCS MEHILE TPHOX pasiB, Mepeik He Ciij
CKJIaJZIaTH, a iX po3MHU(POBKY HABOJTH y TEKCTI IPH MEPLIOMY 3ralyBaHHi.

VY TekcTi 3anMCcKy He AOMYyCKAEThCS:

- 3aCTOCOBYBAaTH 00OPOTH PO3MOBHOT MOBH,

- 3aCTOCOBYBAaTH CKOPOYCHHS CJIiB, KPIM YCTAHOBJICHMX IIPaBUJI
opdorpadii, BIINOBIIHUMH JEPKABHUMH CTaHIApTaMH, a TaKOX
00yMOBJICHHX B JIaHil 3aIUCIi;

- CKOpOUYYyBAaTH MO3HAYCHHSI OMHHID (i3NYHUX BEIINYHH, SKIIO BOHH
BXKUBAIOThCs 0e3 1udp, 3a BHUHATKOM OAWHUIL (PIBUYHMX BEIHYMH B
TOJIOBKax 1 OOKOBMX YacTWHaxX TaOMUIb i B PO3MHU(POBKAX JITEPHUX
MO3HAYeHb, 10 BXOIATH Y (POpMYIH i PUCYHKH.

Beryn - xopoTka, ane qyke BaXKJIMBa 4aCTHHA KypCOBOTO MPOEKTY.
Haiiyacrimre, o BCTyny Ta BUCHOBKY y 4yMTada (BHKJIajaada, PElCH3EHTa,
oroHeHTa) (GOpMyeThCs, K MIiHIMYM, TMOMEPeTHs, a iHOAI ¥ ocraTodHa
IyMKa TpO SIKICTh po0OTH. Y 3aralbHOMY BHUIIISIAI CTPYKTypa BCTYILY
MOBHHHA OYTH TaKOI0:

-- OOTpYHTYBaHHS aKTyaJIbHOCTI TEMH MPOCKTY;,

-- BU3HAUCHHS METH pOOOTH;

-- TIOCTAHOBKA 3aBjIaHb, SIKI HEOOXIJHO BUPIMIUTH JJIsS JOCSATHEHHS
MIOCTaBJIEHOI METH,;

- MeToad, siKi OynM BHUKOPHUCTaHi i BHUPIMICHHS TOCTaBIEHHX
3aBJlaHb.

Jis  oOrpyHTYBaHHS aKTyaJIbHOCTI HEOOXITHO JaTH KOPOTKY
XapaKTePUCTUKY TEMH TNPOEKTy, BUAUIMTH NpoOsieMHi mNuTaHHA. [lpu
BOMY CIIiI BUXOIUTH 3 TOTO, IO aKTYyaJbHICTh BU3HAYAETHCS K MiHIMyM
JIBOMA KPUTEPISIMHU.

[o-mepmie, cig mokas3aTH, IO PO3JLT TEXHIKM a00 HAyKH, JIO SIKUX
BITHOCUTBHCS TeMa TMPOEKTY, CIOCI0 YW TEXHOJOTIYHUN  MPOIIEC,
oOyiajHaHHs a00 BU MaTepiaiiB 1 T.JI. MAIOTh ICTOTHE 3HAYCHHS B JAHUM
gac abo0 TMEepCHeKTHBHI Uil BHpIIICHHS HAayKOBUX ab0 BHPOOHHUYMX
3aBJlaHb.
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Hanpukman, 3aBgaHHsSM MpoekTy € BHOIp Ta OOIpyHTYBaHHS
MaTepiaiiB Mapu TEPTA «EKCIEHTPUKOBUI BaJl - MIIIMITHUK KOB3aHHS»
IIOKOBOT Jipo0apku. Y TakoMy pa3i Ha MOYATKy BBEICHHS CIIiJI ITOKAa3aTH,
0 B Takiii-To Tanxy3i MPOMHUCIOBOCTI ab0 B 0araTbox o0NacTsX s
KPYITHOT'O IPOOJIEHHSI IIHMPOKO BUKOPUCTOBYIOTHCS IOKOBI APOOAapKH, SKi
MalTh TIeBHI mepeBard (BUCOKa MPOXYKTHBHICTb, HPOCTOTAa B
00CITyroByBaHHi Ta iH).

[lo-ppyre, HeoOXimHO BiA3HAYWTH, 10 OUTBII e()EKTUBHOMY
BUKOPUCTaHHIO 1bOr0 (IuX) O00'€KTIB, MOJANBIIOr0 I1X pPO3BHTKY
MepenkoKae iICHyBaHHA JIeIKOi MPOOJIeMH He BHUPIIIEHO] paHime abo ska
BUHHUKJIA 3HOBY. MOXKIIMBO CTaJIM KOPCTKIIIMMH YMOBH eKCILTyaTaii
neraneii, 3MIHWIHCS BHUMOTH [0 BEIMYMHH JOMYCTHMOTO 3HOCY a0o
KpHTepii IKOCTI MPOAYKIIi Ta iH.

Hanpukman, depe3 3HauHI AMHAMIuHI HaBaHTaXEHHS, HEPIIKO
BiIOyBarOThCSl MOJMIOMKHM BaliB, a MOBEPXHI TepTsd nand i MigUUITHAKIB
KOB3aHHSI iIHTEHCHBHO 3HOUIYIOTHCS, 110 IPUBOINUTH 10 3HAYHUX BUTpAT Ha
BHUT'OTOBJICHHS Ta BiJIHOBJICHHS 3aITYaCTHH, MPOCTOIB 00JIaIHAHHS Ta 1H.

[oTiM y BHII KOPOTKOr'0 pe3loMe HarojoIIyeThCs, IO Y 3BSI3KY 3
UM poO0Ta Ha/l BUPILIEHHIM JaHol MPOOIeMH € aKTyalbHOIO.

[Ipu 1bOMy HEOOXiJHO YHUKAaTH BHpPA3iB 3arajiLHOrO XapakTepy,
HaAMpUKIa] «3BapioBaHHs (HallJIaBleHHS) € e(PEKTHBHUM TEXHOJIOTIYHUM
MPOIECOM» 1 T. JI.

Hani HeoOximHO cKa3aTH, 10 MOTPiOHO 3poOMTH, MO0 JiKBiAYBaTH
pobiieMy, ab0 3HU3HUTHU 11 TOCTPOTY, TOOTO (POPMYIIOETHCS METa MPOCKTY,
sKa, 4acTille 3a Bce, CIiB3ByYHA 3 TEMOIO POOOTH.

[ToTiM cmij BIAMOBICTH HA MUTAHHS, K 1€ MUIAHYETHCS JTOCATTH, SIKI
3aBJIaHHs HEOOXIiJTHO BUPIIIMTH JJIS JOCATHEHHS IMOcTaBiieHoi MeTu. [lo
CyTi II€ pO3IIMPEHI Ha3BH PO3AUTIB 1 maparpadiB OCHOBHOI YaCTHHHU
poboru.

CTOCOBHO BHIIE HaBEIEHOTO MNPHUKIAAYy (QOpMYIIOBAaHHS 3aBlaHb
MOXe€ MPO3BYYATH TAKUM YHHOM:

Jns gocATHEHHS 3a3HA4eHOi METH Yy TPOEKTiI OynM mocTaBieHi Ta
BHpIIIICHI HACTYITHI 3aBJIaHHS:

- aHaji3 yMOB eKCIUTyaTallil Mapy TepTs, BCTAHOBJICHHS BHIY 1
MEXaHi3My 3HOIIYBaHHS POOOYMX TIOBEPXOHb EKCI[EHTPUKOBOTO Baly 1
MIJIIUITHUKA KOB3aHH, 3'ICYBaHHS IPUYKMH YTBOPEHHS Ne(EKTiB;

- XapakTepHUCTHKA Ta aHajli3 MarepiajaiB [ BUTOTOBJIEHHS Ta
BITHOBJICHHS CKCIICHTPUKOBHMX BaJiB 1 MIiJIIMITHAKA KOB3aHHS, IO
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3aCTOCOBYIOTHCSI Ha 0a30BOMY MiANPHEMCTBI (SKIIO BOHO €), abo
3a3HaYCHUX y 3aBJaHHI HA KyPCOBUH ITPOCKT.

- MOPIBHAUIBHHUHI aHaji3 Cy4aCHHUX aHTU(PUKIIHHMX 1 3HOCOCTIMKUX
MaTepiaiaiB CTOCOBHO JI0 YMOB pOOOTH IIiJIIIMITHUKIB, BUBYCHHS BIUIUBY
CTPYKTYPH 1 BIIACTHBOCTEH Ha KOeillieHT TepTs B yMOBaxX MacTwia i 6e3
HBOTO.

- BUOip MaTepiajiB mapu TepTs, 1 MpU3HAYEHHSI CIIOCO0IB, 1 PEXKUMIB
IX 3MIL[HEHHS.

Metoan nmocaimkenns. [lo ToMy HackiIbkH oOpaHi METOIU
BiJMOBIJAIOTh CYYaCHHUM BHUMOI'aM, CYISATh IPO JOCTOBIPHICTH OTPHMaHUX
pe3yNbTaTiB, MPABHIBHICTh NIPUHHATHX PIllIeHb, KOPEKTHICTh BUCHOBKIB 1O
po0oTi.

SIKIIO MPOEKT BHUKOHYETHCS HA OCHOBI PE3yNbTATIB JOCTIAHHMIIBKOT
po0oTH, B sIKill CTYACHT OpaB y4acTh, TO Y BBEJCHHI HEOOXIJHO KOPOTKO, B
3araJibHOMY BH/Ii TIOBIJIOMHUTH PO METOM BUIIPOOYBAHb i 3aCTOCOBYBaHMX
npwiagax abo obOjajHaHHI, 3ac00ax OOpPOOKM pe3ysbTaTiB. A HIKYE, B
OCHOBHIH YaCTHHI IPOEKTY, CIII BUALIHTHA OKpPEeMUI po3aia abo maparpad,
B SAKOMY OIIbII JOKJIAJHO PO3KPUTH METOAMKY MOCTIIKEHb, IPUBECTU
CXEMH HECTaHJapTHUX MPHUJIaJIiB, 00JIaJHAHHS Ta PSKUMH BUIIPOOYBaHb.

Hanpuknag (y Berymi): BunpoOyBaHHs, Ha 3HOCOCTIHKICTB
MPOBOAMIM Ha Ja0OpaTOPHOMY CTEHAl, IO IMITye YMOBH 3HOLIYBaHHS
neraneil mapu TepTs. ArperaTHy TBepIicTh BU3Havyanu Ha npunaai THIT-4,
MikpoTBepaicTh Ha npwiagi [IMT-31 1 .1.

Sxmo 3aBgaHHs poOOTH  BHpINIyBaJNKMCA JIMIIE HA  OCHOBI
JITEpaTypHUX JaHHWX, TO Yy BCTYI CIIiJ| TepepaxyBaTH MeETOAu 300py

Hampuxian (y Berymi):

[MocraBneni B MPOEKTi 3aBJaHHS 3 BUOOPY MaTepiajiiB i CocoO0iB ix
3MIIIHEHHSl BUPINIYBAJUCS HAa OCHOBI y3arajbHEHHS Ta IOPIBHUILHOTO
aHAII3Y JaHUX, HABEJCHHMX Y MIIPYYHHKAX, MOHOrpadisx, mepioguyHux
BUJAHHSAX 3 BUKOPHCTaHHAM [HTepHeT pecypcy. Bubip pexumis
HAIUTaBJICHHS TIPOBOJMIA PO3PAaXyHKOBUM HuIsxoM. [lpu mnpu3HaueHHI
MPUITYCKIB Ha O0OpOOKY BHKOPHCTOBYBAJIM PO3PaXyHKOBO-aHAJITHUHUIM
METOJ Ta iH.

VY mpoMy BUNIAJKy B OCHOBHIM YacTHHI MPOEKTY yBara BJacHiif
METOJUIN He npuaisierbes. OfHAK, SIKIO HABOJATHCS JIITEpaTypHI JaHi 3
MOCUJIAaHHSMM Ha JPKEPENo, TO B 0ararboX BHUIAJKax HEOOXITHO BKa3aTH,
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SKHM CIIOCOOOM OTpHMaHi aBTopamMu pPoOOTHM Ti YM iHIII pe3yIbTaTH,
0COOJIMBO SKIIIO MOBA ¥i/ie PO HECTaHIaPTHI BUIIPOOYBaHHS.

TakuMm YMHOM, BBEACHHS - L€ OCOOJIMBHI PO3IIT MPOEKTY, SIKHH HE
MOX€E MaTH JIOBUTBHOI (hOPMH.

OcrtaTo4yHU# BapiaHT BCTYNY AOLUIBHO MUCATH IICIS 3aBEpIICHHS
poOOTH HaJl OCHOBHOK YaCTHHOIO.

OcHoBHa yacTHHa NpoekTy. OCHOBHA YaCTUHA MUIIETHCSA B TEPITY
4yepry i 3a CKjaJeHruM 3a3[ajieriap mianoM. BoHa qinuThes Ha po3aiiu abo
rinasu (2-4), sxi, y CBOIO 4epry, HOMIIMIOTHCSA Ha HigApo3aiin abo myHKTH. Y
KoxHOMY 3 maparpadis (migposaizax) BHPIIYETLCS KOHKPETHE IMHUTAHHS,
TaKMM YHHOM, MO0 BOHM CYKYIIHO TEMATHYHO 1 KUIbKICHO BHYEPITHO
PO3KpHBAJIM TIOCTABJICHE B PO3/IUII 3aBaHHS.

CTpyKTypa OCHOBHOI YacCTWHH IPOEKTY, MepIl 3a Bce, 00yMOBIICHA
3aBJIaHHSMH, TIOCTABJICHUMH Yy BCTyMi. AJie TOCIiJOBHICTb 1 JIOTika
BUKJIQJy 3aJIeKHUTh BiJ] TOrO, MIO0 CIYXWIO BiIIPaBHOI TOYKOIO MpPH
¢dbopmyntoBaHHI TeMH TpoeKTy. [Ipy 1pbOMYy MOXIHUBI, SIK MiHIMyM, JBa
BapiaHTH.

B onHOMY BHITIaKy, TEMOIO MPOEKTY MOXxe OyTu BHOIp MaTepialiB Ta
croco0iB 3MIITHEHHS JUIA SIKOICh JeTalli, abo aerajnell mapu TepTsl MEBHOTO
obnagnanHs. [Ipy nboMy BUOIp TEMH CBiIOMO MPHUITYCKa€ iCHYBaHHS X04a
0 omuiel 3 mpobieM (HU3LKUIT TepMiH CIyXOu aeranei abo HeaOCTaTHS
Ha/IIHICTh, BUCOKA BapTiCTh 200 AedilMTHICTh MaTepiany aeraieil Ta iH),
SKi CTYJACHT TIOBMHEH BWpINIyBaTH, TeEpII 3a BCE, METOIaMHU
Matepiano3HaBcTBa. OJHAaK y TMPOEKTI MOXYTh TMPO3BYydYaTH 1 IHII
MPOMO3UIIi] 00 3HIKEHHS TOCTPOTH MPOOIEMH.

Ilpu Ttakomy BapianTi (QopmyarOBaHHS TEMH MEPIIHHA PO3ILT
MOBHHEH OyTH MpPHUCBAYCHUI aHali3y KOHCTPYKTHBHHX OCOOIHMBOCTEH
neraneii, cxemu ix poOOTH, YMOB eKCIUTyaTallii, BHOy Ta MeXaHi3My
3HOIIYBaHHSl JeTajeld 1 BUSBJIEHHS OCHOBHMX BHMOTI, SIKi 10 HHX
MPE IBISIOTHCS.

Jus 1poro HEOOXigHO JaTh cxemMy OOJajJHaHHS 1 Xapakrtep
CHOJYYCHHS 3HOIIyBaHWUX Jerajeid. [IpuBecTH OCHOBHI Mapamerpu
PEKUMIB pOOOTH, BiJl IKUX 3aJIEKUTE ITpalle3aTHICTE JeTanel (IBHIKICTE
KOB3aHHS, HAaBaHTAXXCHHS, TeMIlepaTypa MOBEPXOHb TEPTs, BJIACTHBOCTI
aOpasuBy Ta iH.) Bua Ta MexaHi3M 3HOLIYBaHHS 0aXaHO MPOLTIOCTPYBATH
cxemamu abo gatu  (Qororpadii 3HOmEHOI TOBepxHi. XapakTep
3HOIIYBaHHS MOKa3aTH y BUTJIAAI €MIOPH 13 3a3HAYEHHSIM MAaKCHMAIIbHO
JOMYCTHMOI BEIMYMHHM 3HOCy. HeoOXiHO cKkazaTu 110 4Oro mnpu3Bene
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eKCIUTyaTalis oONaJHaHHS TpW OimbmIoMy 3HOCi aeraneil. Hampuknan,
3HIDKYEThCS TMPOAYKTUBHICTh OONaJHAHHS, 3'BISIOTBCS JAchekTH Ha
BHUPOOi, BUHMKAE HaAMipHa BiOpallis, 30iTbIIyeThCS HeOe3nmeKa MOIIOMOK
Jeraneii Ta iH.

TyT ke HeoOXiAHO HABECTH XapaKTEPUCTHUKY MeETaly JerajcH
(xiMiyHW#  CKmajg, MeXaHidyHi BJIACTMBOCTI, CIIOCOOM 1 peXuMu
TEPMOOOPOOKH, CTPYKTYpPHHM cTaH.). SIKimo gerans mependadaeThes
HAIUTaBJISATH, TO HEOOXITHO OI[IHUTH CXWJIBHICTh JIO YTBOPSHHS XOJOIHUX
a00 rapsuux TpilWH. BakaHo TPHBECTH 130TEPMIYHI, TEPMOKIHETHYHI
niarpaMu a0o iHmMH rpadidyHMi MaTepian, MO OUTBII TOBHO UTIOCTpPYE
pe3yabTaTH aHaTi3Yy.

PosrisHyTi maHi ciaif pO3MOAUIMTH IO MiAPO3diTax B JIOTIYHIH
ITOCJTIIOBHOCTI, MiANOPSAAKYBABIIM IEPIIOPSAHI MUTAHHS APYTOPSIHHM.
Hampuxian, iHGopMaliio mpo Marepiaiy NPUBECTH HE B KIHII PO3IUTY, a
MOJKJIMBO JIOTIYHIIIE PO3MICTUTH MICIsI OMKCY iX KOHCTPYKIIII Jerajeid, a
HUXYE TIPOBECTH aHAIIi3 YMOB 1 XapaKTepy 3HOIIYBaHHS.

V KiHII HepHIoro po3aiay HeoOXiJIHO 3pOOMTH KOPOTKHI BHCHOBOK,
B SIKOMY 3a pe3yJbTaTaMH IPOBEICHOrO aHajily, MOKa3aTH IO JeTal
MpaIo0Th B TAKMX TO YMOBAaX, i MOBWHHI BiJIOBIiJaTH MEBHUM BUMOTaM
(BomomiT;t  ommOpoM 3HOIIYBAHHIO B  CIOJYYCHHI  JOCTaTHBOIO
eKCIITyaTaliiHO HaAIHHICTIO, 200 OIOPOM 3HOLIYBaHHS IPY MiABUIIEHUX
Temreparypax i T.J1.). | 110, HANPHKIAJ], BHUPINICHHS IOCTABIEHHX B
MPOEKTI 3a]a4 MOKIIMBO IIISIXOM BUKOPHCTaHHsI iHIIOTO KJacy MaTepiaiB,
HIX Ti, [0 BUKOPUCTOBYIOThCSI Ha JIaHUH Yac, a00 IHIIOr0 CTPYKTYpHOTrO
cTany 1 T.a. [Ipyu 1bOMYy Ba)KJIMBO MiIKPECIUTH, IO JUIS 3HAXOKCHHS
ONTHUMAJILHOTO PIIEHHS B JAHOMY HAIPSIMKY, HE JOCTaTHhO HEOOXiAHO
OUIBII JIeTATBHO MPOBECTH aHalli3 Cy4acHOrO CTaHy HAyKOBUX 1 TEXHIYHUX
JOCATHEHb B I1[bOMYy muTaHHI. [logiOHE pe3romMe J03BOJISIE JIOTIUHO 1
OOTPYHTOBAaHO TEPEHTH JI0 HACTYITHOT'O PO3/ALTY IPOCKTY.

Hactymuuii  po3min  mpucBsUyeTbcs — aHalmildy — OJHOTO i3
MaTepiaJo3HaBUMX HAIpPSIMKIB BHpIIIEHHS MOAIOHMX mpobieM. Skmio B
MEPIIOMY PO3JUTT TONEPEAHBO OyJI0 3pOOJIEHO MPOTHO3, 10 BUPIMICHHS
iCHYr0UOi TPOOJIEMU, MOXKITUBO UIAXOM 3aMiHHM, HAITPHUKIIA]] i IIAITHUAKIB
i3 6a0iTy Ha MAMMITHAKA METaTOKepaMiuHi, abo i3 CyJacHUX aTFOMiHIEBHX
CIUIaBiB, TO CIiJ JAETalbHO PO3IIISHYTH Lied kiac matepiaiiB. Croyartky,
OUTBIII PO3IJISIHYTH, y3araJIbHUTH 1 CUCTEMATHU3yBaTH 3HAHHS MOIMEPEIHIX
nepiofiB, MOXJIMBO TOYMHAIOYM 3 icTOpii 1 mMepeayMoB CTBOPEHHS
BUOpaHoro kmacy warepianiB. [Ipm mpoMy MOXHa CHHpPAaTUCh Ha
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iHpopMamito 3 OUTBII MJaBHIX JiTEpaTYypHHUX JDKepel, MiApy4YHHKIB,
3arajibHO BiIOMUX MOHOTpadiii Ta iHII. A Jaii, y3araibHIOIOUH Pe3yabTaTH
Cy4acHHX pOOIT, MPOBOASIYM TOPIBHAJIBHHUI aHalli3, 3BY)KYIOUH iHTepBal
MOLIYKYy, 3HalTH HeoOximHe pimenHsa. [Ipm mbomy pobory HeoOXimHO
UTFOCTPYBAaTH PUCYHKaMH, JaHi Ha OCHOBI SIKUX MPUUMAETHCS PIlICHHS, MO
MOKJIMBOCTI 00’ €THATH y BUTJISII TaOIHIIb.

Jaui ciin BuOpaTu i 0OIpyHTYBaTH CIIOCIO BUTOTOBJICHHS JETalli i3
BuOpaHoro Bamu matepiandy Ta Ha3HaUYWUTH PEKUMH TEPMOOOPOOKH, SIKi
3a0e3nevyarth HEOOXiTHWH CTPYKTYpHHH CTaH poOodoi moBepxHi. AOO
3alpoONOHYBaTH CMoci0 HaHECeHHs MaTepially Ha 3aroTOBKY ILISIXOM
HaTUIaBJICHHsI, HaNMWICHHs Ta iHm. BuOpatu i oOrpyHTYBaTH pexumu
MPOIECY HAHECEHHS TTOKPUTTIB.

Y BHCHOBKax HEOOXIIHO ITOKa3aTW HACKUIBKM IIOBHO 3HAWIEHO
pilieHHs 3ajad, sKi OyjaW MocTaBieHi y BCTYNHIH YacTHHI MPOEKTY 1 B
YOMY BOHH TOJISITAIOTh.

5 BKA3IBKH IIOJ0O O®OPMJIEHHA 1
3JAXUCTY KYPCOBOI'O IPOEKTY

Bumoru 10 3Micty, o0cary Ta opOpMIIEHHS KypCOBOIO IMPOEKTY Ta
KpuTepii HOro OMIHKA BCTAaHOBIIOIOTHCA  KEPIBHUKOM  KYPCOBOI'O
MPOEKTYBaHHS 3 ypaxyBaHHSIM crenudikud KOHKpeTHoi Temu. [Ipm ix
BiZICYTHOCTI CTY/IGHT KEPYEThCS 3arajJbHUMHU BUMOTaMH.

KypcoBuii mpoekT ckiIafaeTbes 3 MOSCHIOBAIBHOI 3aIIUCKH 00’ €eMOM
10 30 cTopiHoK 1 rpadivHOro Marepiaity.

KypcoBuii mpoekT opopMITIOETHCS Ha JIepiKaBHINA MOBI.

[NosicHIOBaJIbHY 3allMCKy BUKOHYIOTH 3TifiHO 10 cTanmaptie JCTY
3008:2015 "JokymenTanis. 3Biti B cdepi Hayku 1 TexHiku. CTpykTypa i
npasuia odopmienus” 1 CTII 15-96 "llosicHioBanmbHa 3amcKa [0
KypCOBUX 1 AWIUIOMHHMX TpOeKTiB. Bumorw i1 mpaBuma odopmieHHs" Ha
apkymax ¢opmary A4 (210x297 mMMm) Ha OmHii CTOpIHII apKyiia OiLI0ro
narepy MallMHHUM (32 JIOTOMOTOK KOMII'TOTEPHOI TEXHIKH) CIIOCOOOM.
Hlpudt - Times New Roman, posmip mpudry — 14, MDKCTpOKOBHI
inrepsan —1,5.

Yci KOHCTPYKTOPCHKI Ta TEXHOJOTIYHI JOKYMEHTH IOBHUHHI OyTH
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oopmiteni y BiamosigHocTi g0 Bumor €CKJI i ECT/.

Tutynenuit apkym odopmmoetbes 3a ¢opmoro 2 JICTY T'OCT
3.1103:2014.

3aBmaHHs O(OPMIIOETBCA  CTyIEHTOM 3rimHO  ¢dopmu  Ne25
(http://zntu.edu.ua/novi-blanki-zntu)

Biomiorpadiuni nani npusoautu 3riguo JJCTY 8302:2015

Kpecnennss BukoHyroThess Ha ¢opmari Al 3a HeoOximHocti AO
srigao ['OCT2.301-68

3anoBHIOBaHICTh KpecieHb He Menm 80 % monst apkyma.

KypcoBuii mpoekT momaerbesi Ha BUIYCKOBY Kadenpy, K MpaBuio,
He MIi3HIIIe HiXK 32 ABa THKHI 10 JAHS 3aXUCTY B KOMICIi.

3axuct mpoekTy Moke mnpoBogutuch sk y 3HTY, Ttak 1 Ha
MiJNPUEMCTBAX, B YCTAHOBAX Ta OpPraHi3allisx, JJis SKHX TEMaThKa poOiT,
MOJaHUX JUIsS 3aXUCTy, Ma€ HayKOBHH, TEOpeTWYHHH abo NpaKkTHUHHUHA
iHTEpec.

3axuCT MPOEKTY 3AIHCHIOETHCS, SIK MPaBHIIO, IEPKABHOI MOBOIO.
PitreHHs po Iomyck 10 3aXKUCTy MPOEKTY iHO3EMHOI0 MOBOIO MTpHIIMae Ha
CBOEMY 3acCiflaHHI J0 TOYaTKy poOoTH Komicii BumyckoBa Kadeapa 3a
3asBOIO CTYJCHTA.

3acigaHHs KoOMicii 13 3aXHCTy TMpPOEKTYy MaroTh BIAKpUTHHA
(myOmiunmii) xapakTtep. Y 3acigaHHi KOMIcCii MOXyThb OpaTH yd4acTh
KepiBHUKHU PoOiT, BUKIIaAa4i kadenp, 3anpoIieHi, BCi 0X0ui.

CTyneHT, KUl 3a pe3ylbTaTaMH 3aXUCTy OTPHMAaB He3aJOBUIbHY
OLIIHKY a00 He aTecToBaHMH 3 OyAb-sSKWX MPUYHH, BipaxoByloTsh i3 SHTY
3 IPaBOM MOBTOPHOIO 3aXHCTy MPOTSATOM TPhOX POKiB. MoMmy BHIAOTH
aKaJIeMiYHy JIOBIJIKY BCTAHOBJICHOT'O 3pa3Ka.

[ToBTOpHMIA 3aXUCT OCOOM 3/IHCHIOIOTh HA KOMIICHCAI[IlHII OCHOBI,
3a BHHSTKOM BUIAJKiB HEIBKM Ha ab0 3aXMCT HENPEICTABICHHS MPOEKTY
Ha 3axUCT 13 TOBaXXHWX MPUYHH, MiATBEPPKEHUX JTOKYMEHTAIBHO.
[loBTOpHE mpOBEAEHHS 3axKHCTy 3 METOI TMiJABUIICHHS OLIHKKA He
JI03BOJISIETHCA.
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JdomaTtok A
InuBinyanbHi 3aBIaHHS

1. BuOip i oOrpyHTYBaHHSI MaTepialiiB U 3MiLHEHHS AeTaiel, mo
MpaiTh B YMOBaX a0pa3MBHOIO 3HOIIYBAHHS IPH IiJIBUIICHUX
TeMIepaTypax, Ha MPUKJIAJi AeTajiel 3MIllyBaJbHUX YCTaHOBOK.

2. Bubip 1 oOrpyHTyBaHHS MaTepiajiB IJisi BiJIHOBIEHHS HOXiB
HOXHIIb Taps40ro pi3aHHs MeTaly.

3. Bubip 1 oOrpyHTyBaHHS MaTepiaiiB Uil 3MII[HEHHS 1
BiJTHOBJICHHS IIIHEKIB CTPIYKOBOTO Ipeca.

4. Bubip i oOrpyHTYBaHHS MaTepiajiB Uil 3Mil[HEHHS i
BIJTHOBJIGHHS IITHPIB Tpec-popM HAIUIABICHHSM 3 TMOJAIBLIOID XiMiKO-
TEPMI4HOI0 0OPOOKOIO.

5. Bubip ckiaay QpUKIIHHOTO TEPMOCTIMKOr0 MaTepiany s
BUT'OTOBJICHHS TAJIbMiBHUX HaKIaIO0K.

6. Bini 3HOCOCTIMKI YaBYHH JJIsl JIOMATOK 3MIIIYBaJIbHUX YCTAaHOBOK
MIPH IPUTOTYBAHHS CHJIIKATHOI MacH.

7. BukopucraHHs HaHOMATEpiaiB JJIs MiJBUIICHHS CTPOKY CIIY>KOU
Jeraneil MalvH, SIKi MPamoTh B YMOBaX TEPTSIM METaN [0 MeTaly.

8. Bubip i oOrpyHTYBaHHS MaTepiany JJisi BiJIHOBJICHHS 1 3MIIIHEHHS
Jeraneii, 1o NpamiooTh B yMOBaxX adpa3uBHOIO 3HOIYBAHHS HA MPHKIA/I
Jan KyJIbTHBATOPIB.

9. BuOip i oOrpyHTyBaHHS MaTepiaiy JUis JeTaliei, 10 MPaIioTh B
yMOBax a0pa3MBHOTO 3HOIIYBaHHs MaTepialliB IpU HU3BKUX TEMIIepaTypax
Ha MpHKJIaZl 3y0a KOBIIa eKCKaBaTopa.

10.Bubip aHTHQPUKLUIAHEX MaTepiadiB Ha OCHOBI Mimi i
MIIIANHUKIB KOB3aHHS.

11.BuGip aHTHQPHUKIIHHUX MaTepialiB Ha OCHOBI AJIOMIHIIO s
MIIIANHUKIB KOB3aHHS.

12.Bubip 1 oOrpyHTYBaHHS MaTtepialiB 1 PEKUMIB TepMi4HOT
O0OpOOKM JJIsl BiJHOBJIEHHS 1 3MIIHEHHS INTaMIIiB JJsl TIPECyBaHHS
BOTHETPHUBKHX 1 Oy/IiBeTbHIX BUPOOIB.

13.JlocnmipkeHHsT CTPYKTYPH 1 BJIACTUBOCTEH TBEPAWX CIUIABIB Ha
OCHOBI Kap0iziB BobppamMy i TUTaHY.

14.Bubip MatepianiB Uil BiJHOBJEHHS 1 3MIIHEHHS KOHYCIB
KOHYCHOT IpoOapKH.
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15.Bubip marepiasiiB i TEXHOJOTiS BiJHOBJICHHS BaJIKiB BaJKOBHX
Ipo0apoK.

16.Bubip wmarepiayiiB i BIAHOBJICHHS 1 3MII[HCHHS OIIOPHUX
POJHKIB KyJbOBHX MITHHIB.
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