





2. META TA 3ABJAHHS HABYAJIBHOI JUCIUTLIITHHA

Mera aucuumutiHa: GopMyBaHHA y CTYAEHTIB 3HaHb MPOICCIB TEPMOMEXaHIYHOI OOPOOKH
OyniBenbHHX CTajlel Ta TEXHOJOril MikpoJieryBasHs Ta padiHyBaHHS CTajel A8 KOHTPOJIHOBAHOI
TIPOKATKH.

3aBnaHHs  AMCUMILIIHM: OBOJIOJIIHHS ~ 3araJlbHAMH  TOJOXEHHSMH  TPOIECIB
TEPMOMEXAHIYHOrO 3MIIHEHHs cTajiel. OBONIONIHHS 3araIbHEMH ITLIXOJaMH J0 MIKpOJIETYBaHHS Ta
TEXHOJIOTil BHUIUIABKH CTajJed INpPH3HAYEHHUX U1 KOHTPOJHbOBaHOI MpokaTkH. OBONOXIHHA
3araJbHEMH IPHHIOUIIAMH TEXHOJIOTII BUILIABKY Ta IPOKATKH OYiBENBHUX CTaJEi.

IIpepexBizuTn aucmumuiian. Kype nmeknit 3 miel mucnumininm Ga3yeTnes -Ha 3aCBOEHHI
CTyAeHTaMH HacTynmHux mucuurnid: «Tepmiuna oOpobka», «CmiaBu Ha OCHOBI 3amizay,
«MeTasi03HaBCTBOY.

[ocTpexBiznTH AMCHUNTIHUI:

1. TlinroroBka 0 miACyMKOBOi artecramii. ArecTamis 3AiHCHIOETBCS y ¢opMi myOmidHOro
3aXHCTy JUIUIOMHOI POOOTH.

2. locTyn 10 HaBYaHHA 3a TPETiM (OCBITHBO-HAYKOBHM) PiBHEM BHUIIOI OCBITH.
KomneTeHTHOCTI.
3K.01 3paTHicTh 10 abCTpaKTHOrO MUCIIEHHS, aHAJTi3y Ta CHHTE3Y.
3K.02 3patHICTh 3aCTOCOBYBATH 3HAHHS y TPAKTHYHHX CHUTYAIisX.
3K.03 3natHicTs po3poOSTH Ta YIPABIATH IIPOSKTAMH.
3K.04 3paTHICTD CIJIKYBAaTHCH iHO3EMHOT MOBOIO.
3K.05 BusHaueHiCTh i HAOJIETTUBICT INOJIO TOCTABIIEHUX 3aB/IAHD 1 B3ITHX 000B’SI3KiB.
3K.06 3narHicTh NpamroBaTl aBTOHOMHO.
3K.07 3parHicTh NpalfoBaTi y KOMaH/Ii.
3K.08 3naTHicTh MpaifoBaTH y Mi>KHAPOJHOMY KOHTEKCTi.
3K.09 [paruenns 1o 30epexeHHS HAaBKOIHUIITHBOIO CEPEIOBUIIA.

CK.04 3paTHICTH OIiHIOBAaTH Ta 3abe3nedyBaTH SKICTh poOiT, 110 BUKOHYIOThCS.

CK.07 3pmaTHICT OIIHIOBATH TEXHIKO-€KOHOMiUHY €(QEeKTHBHICTh JOCHIIKEHb, TEXHOJIOTIYHHX
IIPOIIECIB T IHHOBAIHUX pO3poOOK 3 ypaxyBaHHSAM HEBH3HAYEHOCTi YMOB i BUMOT. ,

CK.09 3patmicte 0OIDYHTOBaHO 3[iliCHIOBaTH BHOIp TEXHOJOTiM BHTOTOBJIEHHS, OOPOOIIECHHS,
BUIPOOYBaHHS MaTtepianiB i BUPOOiB, [UIT KOHKYPSHTHHX YMOB €KCIIIyaTallii,

CK.11 3parHiCTP 3aCTOCOBYBaTHM CHCTEMHHMH NiAXin A po3B’s3aHHA MNPHUKIAIHHX 3amad
BUTOTOBJIEHHS, 0OpOOKH, eKCIUTyaTallii Ta yTii3anii MarepiaiB i BUpoOiB.

CK.13 3paTHICTh 10 KpeaTHBHOTO MHCIIECHHS INOZO ONEPATHBHOI OLIHKK MaTepialiB MOMIKOIKEHOI
iHGPaCTPYKTypH BHACIIIOK BOEHHUX JIiif.

3annaHoBaHi pe3yabTaTH HaB4YaHHA. (BIANOBIAHO JO OCBITHBO-HAYKOBOI IIpOrpamu
«IIpuknagne MatepianozHaBctBoy CBO IIJABA - 132 wmu-2020). YV pesynsTari BHBYEHHS
HaBYAJIBHOI JUCHMILTIHA CTYICHT TOBHHEH:

PH 1. Po3ymiTH Ta 3aCTOCOBYBATH IIPHHIUIIA CHCTEMHOTO aHajli3y, IPHYAHHO-HACTIIKOBHUX 3B I3KiB
MIX 3Ha9ylIUMHK (akTopaMM Ta HAyKOBMMH 1 TEXHIYHHMH DIlIEHHSMHM B KOHTEKCTI iCHyIOUMX
TEOpii.

PH 2. BusBisatu, hopMyiroBaTH i BUpIIIyBaTH Marepiaio3HaBdi IpoOJieMH i 3a1adi.

PH 6. HayxoBi HaBMukM y ramy3i iHXeHepii, JUii TOro, Imo0 YCIIIIHO IPOBOAMTH HAyKOBi
JOCTIiJKEHHS SIK TTiJ] KSpiBHUIITBOM TaK 1 CAMOCTiMHO.

PH 9. 3actocoByBatu Metomu LCA-amamizy eko-ayJuTy, MiZXOMiB CTiMKOTO pO3BHTKY Mix dac
PO3pOOKH HOBHX MaTepiaiiB Ta BIPOBAHKEHHS HOBUX TEXHOJIOTIH.

PH 10. HaBuuxm npeseHTanii HayKOBOIO Marepially Ta apryMeHTIB s Jo0pe iHGOpMOBaHOI
ayaUTopii.

PH 11 BukopuCTOByBaTH CydacHi METONM JUI BHSBJICHHS, I[TOCTAHOBKM Ta pPO3B’SA3yBaHHS
BHHAXITHHIBKHX 33714 B Tajly3i MaTepialo3HaBCTRA.

PH 15. IlpoexTyBaTi HOBi MaTepiand, po3po0isTH, HOCTIIPKYBAaTH Ta BUKOPHCTOBYBATH (i3WdHi Ta
MaTeMaTH4Hi MOJIENi MaTepiajiB Ta MpoIeciB. -

PH 16. 3narHicTh eeKTHBHO BUKOPHCTOBYBATH HA IIPAKTHI[i TEOPETHYHI KOHIIEMIII MEHEIKMEHTY
Ta JiJIOBOTO aJMiHICTPYBaHHS.
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PH 17. Po3p’s3yBaTu NpHKIAmHi 3aJaui BUTOTOBIEHHS, OOpOOKH, eKCIUIyaTalii Ta yTHi3amii
Matepiais i BUpoOiB.
PH. 18. 36upatu HeoOxinHy iH(hopMalilo, BUKOPHCTOBYIOYH HAyKOBO-TEXHIYHY JiTeparypy, 6asu
JaHUX Ta iHIUi JKepena, aHATi3yBaTH i OLiHIOBATH ii.
PH. 19. Po3po6nsiti KOMIIEKCHHMI [U3aifH HOBHX MaTepialiB i BUpO6iB Ha iX OCHOBI 3 ypaxyBaHHIM
eKCILIyaTal[iiHUX BIACTUBOCTEH Ta yMOB BUKOPHCTAHHS.
MeTtoau HaBYAHHA.
BHKOPHCTOBYIOTCS METOM OpraHizanii Ta 3AiCHEHHS HaBYAILHO-Mi3HABAIBHOT SUIBHOCTI:
CioBecHHI — (JIeKIlist, MOSICHEHHS, O3’ SICHEHHS, PO3IIOBi/Ib)
Haounuii — (imocTparii, craiiu, mpe3eHTarii)
Po6oTa 3 KHUrow — (KOHCTIEKTYBaHHS, pedepyBaHHS)
@®opMH HABYAHHA:
- TPyIOBa;
- KOJICKTUBHA;
- ()poHTANIBHA.
IncrpymenTn, o61agHaHHA Ta NpoOrpamMue 3a6e3neqeﬂﬂﬂ, BHKOPHCTAHHS SIKHX HNependadae
HABYAJBHA THCUMILIIHA:
- ENIEKTPOHHUH IPOEKTOD;
- KOMII'IOTEp;
- mporpamMHe 3abesneueHHs - BipryanbHa Jaboparopis cepemosmima Ecxel, Matlab
Cepenosuiie MaTeMaTHIHOTO MojemoBaHHs Microsoft Office.

3. IPOI'PAMA JUCIIMILITHUA

1. Bemyn. BuMoru 10 KOMIUIEKCY BIAaCTHBOCTel Oy HiBENBHAX cTalel. BUMory 1o TeXHOIOTii
BUpOOHHITBA Oy IBEIBHUX CTaJICH.

2.  Mexanizmu sMiyHeHHA HU3bKOBY2IEYEGUX CIAJIeli 6 HOPMATI306AHOMY CIMAHL..
TseproposurHenHe 3minueHHs. Kapbinae sminuenns. KapOonitpuaHe 3MillHEHHS

3. Konmponboeana npoxamka Hu3bKoey2ieyesux cmaeli. BIuB eTYI0UMX €IEMEHTIB HA
CTPYKTYpY CTaJli HMiCJiA KOHTPOJIBOBaHOI IPOKATKH. BImB ymoB aedopmarii Ha BIacTHBOCTI
HU3BKOBYIJIEIEBHX CTajielf. BIUIHB TOMIIOK Ha Ha BIACTHBOCTI HU3BKOBYTJICLEBHX CTaJICH

4.  Bucorxomiuyni mikponezoeani nuszvkogyzneyesi cmani Crani 3 Monidnesom. Crani
MiKposteroBadi 60poM. '

5. Texnonozia eupobrnuymea cmani O1a KOHMpoAbosanoi npokamku. Bunnasxka. ITosaniuna
o0pobxa. Po3nmuBanHs crani. KoHTpob0BaHa MPOKATKA HA TOBCTOIMCTOBUX CTaHAX.
KoHTpoJIbOBaHa IPOKATKa Ha IMMPOKOIIOJIOCHHUX CTaHaX.

6. 3eaprosanicmv cmaneii ona Koumpouboeauoi' npoxamku. Brinus neryBaHHS Ta
MIKpOJIETYBAaHHSA Ha 3BAPIOBAHICTh HA3bKOBYIJIEEBHUX cTajell. BnactusocTi 3BapH01 Ta KOJIO
3BapHOI 30HH HU3BKOBYIJIELIEBUX CTANEH.

7. IliaroroBka o0 eK3aMeHy

4. CTPYKTYPA (TEMATHYHHMN IIIAH) JUCIIUTLITHA
KinpKicTh rofuH, y TOMY YUCIi
ycporo | | n | mb | c/p
3microsuit Mmonyas 1. Teopis i mexnono2iss KORMPONLOBAHOT
npoxamxku 6yoigenvHux cmaneu

Bcmyn. Bumorn [0 KOMIIIEKCY BIAaCTHBOCTEH
OyxiBenbHux craneif. BmMmorm 1o Texsoorii 16 2 - 6 8
BUpOOHHUIITBA Oy IiBENBHUX CTaNEH.

Mexanizmu 3miuHeHHA HU3bKOGY2leyesux cmaeil
6 Hopmanizoéanomy cmaui. TBEpIOPO3UMHECHHE

HasBa 3MiCTOBMX MOIYJIB 1 TEM

. . . . 16 4 - 4 8
smiupends. KapGinne aminHenHs. KapGoHiTpuane
3MIITHCHHS
Konmponvosana npoxkamka HU3bKOGY2leUEeBUX 16 4 4 8

cmaeii. BIUMB JIETYIOUNX €IEMEHTIB Ha CTPYKTYpy




CTani Imicnas KOHTPOJIbOBaHO! IHpoKaTrkd. Biums
yMOB nedopmanii Ha BJIACTUBOCTI
HU3BKOBYTIIELIEBUX CcTateil. BmB poMiniok Ha Ha
BIIACTHBOCT]I HU3bKOBYTTIEIIEBUX CTaJIEH
Bucoxomiyni  MiKkponezoeaHi  Hu3bKogyzieyeesi
cmani Crani 3 mMoni6aenoM. Crani MiKkpoJsieroBasi 4 2 - - 2
60pOM.
Texnonozia eupobruymea cmani ona
KOHMpOIbOBANOY HPOKamKuU. Bumnaska.
[TozaniuHa obpoobka. PosnuBanns cTai. 4 2 i i 5
KouTponpoBaHa MpoKaTka Ha TOBCTOJMCTOBHX
CTaHax. KontponboBana MIPOKaTKa Ha
IIHPOKONOJOCHHUX CTaHaX.
3eaprosanicmv cmaneii 0AA KOHMPONbOBAHOL
npoxkamku. BIUMB JIeryBaHHS Ta MIKpOJIETyBaHHS
Ha 3BapIOBAHICTh HU3BKOBYIJICLEBUX  CTalei. 4 2 - - 2
BracTuBOCTI 3BapHOI Ta KOJIO 3BapHOI 30HH
HH3BKOBYTJICLIEBUX CTAJICH.
Pa3oM 3a 3MiCTOBHMM MoayJem 1 60 16 - 14 30
Iinroroska 0 eK3amMeHy 30 - - - 30
Ycboro roaus 90 16 - 14 60
5. JEKIIAHWUN KYPC
KinbkicTb
Ne 3an. TeMa 3aHATE
rOINH
Texniuna aiarnocTuxa QyHaaMenTiB GyaiBesb i ciopyn, KOHCTPYKIii
KapKacy, GyAiBeJIbHHX 3BaPHHX MeTaJJeBHX KOHCTpyKuiil. DyHIaMeHTH.
1-3 KoHcTpyKTHBHI eJIelt'IeHTI/I KapKa?iB OyniBenp 1 CTIOpYA. TI/III.I/I 6
" |HOIIKOIPKEHb, INO 3 ABISIOTHCA MiJ 4Yac eKCIUIyaTamii QyHIaMeHTIB
OynmiBenb 1 CIOpPYH, KOHCTPYKIiH Kapkacy, OymiBeNbHMX 3BapHHX
METaJEBUX KOHCTPYKIIIH.
46, ArperaTHi cranu pedopunu. OCHOBHI BIACTUBOCTI TBEPJAUX TLI, PLAMH, 6
rasiB Ta IJIA3MHU.
OcCHOBH CTPYKTYpHOI kpucTajgorpadii. OCHOBHI IapaMeTpH
7-9. . . 6
xpuctanigaux pemitok OLIK, T'TIK Ta I'TL
10-12 O'CHOBHi.BI/IIll/l TepMiYHOI 06p96xn MeTajleBHX MaTepianiB. ['apTyBaHHs, 6
" | Bigmau, Bigmyck. PexxMu TepMiuHOi 06pOOKH.
Hanomarepiaju Ta komno3uniiiHi matepiaau. OCHOBHI XapaKTEpPHCTHKH
13-15. |Ta cTpykTypa QynepeHiB, QynepuTiB, rpadery Ta KOMIO3HIIHHAX 6
MaTepiaiB.
6. TEMHU IPAKTUYHUX 3AHATD
Ne Tema 3aHATH KinbkicTh
3aH. TOIMH
I[IpaKTH4Hi 3aHATTS HABYAIBHIM IUIAHOM He IepeadadeHi
7. TEMU JIABOPATOPHIX 3AHATDH
Ne Kinmexicts
Tema 3aHATH
3aH. rOAUH
1-3 | Bumoru o Texnonorii BupoOHHUITBa Oy NiBENBHUX CTAJIEH. 6
4.5 | Kap6igue sminnenns. KapboHiTpuHe 3MillHEHHS. 4
6.7 BB yMOB jiepopMariii Ha BIaCTHBOCTI HU3bKOBYTJIELIEBUX CTAJICH. 4
b

Bryus I[OMiIIIOK Ha Ha BJIACTHBOCTL HHU3BKOBYTJICIICBHX cTajei.




8. CAMOCTINHA POBOTA

Ne /it Bua pobotu / Hazsa TeMu Kinpkicts
TOJUH

1. MiArOTOBKA JIO &Y ANTOPHUX 3aHAThH 20
2. MATOTOBKA A0 KOHTPOJIHHHX 3aX0OMdiB 30

3. BHKOHAHHS 1HIUB1IyaIbHUX 3aBJaHb -
4, OIIPAIFOBAHHSI PO3LIIB IPOTPaMH, SIKi HE BUKJIAIAIOTHCS HA JEKIIAX: 10

- SIEPHO MarHiTHUH Pe30HAaHC; 5

- IpUHIM poOOTH aTOMHO-CHJIOBOT'O MiKPOCKOIIA. 5
Ychoro roguH 60

9. METOJIU KOHTPOJIIO
MeronaMu KOHTPOIIIO € TECTOBHI METO]] Ta METOAH CAMOKOHTPOJIIO 1 CAMOOI[iHKH.

10. IIOPSIIOK TA KPUTEPII ONIHIOBAHHS
MaxcumanpHa oniHKa 3a 3MicToBuit Moyis — 100 6aniB. OniHKa IIOTOYHOTO KOHTPOJIO CKIaIaEThC
i3:
IPUCYTHOCTI CTYIEHTa Ha JICKIiIX — MAKCHMAJIbHA KIJIbKICTEL — 16 GalriB;
- nabopaTopHi poOOTH — MaKCUMaJIbHA KUTBKICTh ~ 36 OaniB;
- KOHTpOJILHOI poGoTH 32 TeMaMu 1-6 (MakcuMabHA KiTBKICTh GamiB 48).

IIpucymnocmi cmyoenma Ha nexyisax — 2 0aly 3a JNEKII0, AKIIO CTYIACHT He OyB mpucyTHiM 0
OaJis.

Jlabopamopni 3anamms. MakcuMmalibHa KinbkicTe 6aniB — 36. 3araiibHa KiIBKiCTh TaGOpaTOpHUX
pobit — 3 (12 6auiB 3a KOXXHY 1abopaTopHy po6oTy). 3a KOXKHY 1abopaToOpHy poGOTY HAPAXOBYIOTH:
- CTYyJICHT TOBHICTIO PpO3KPMB CyTb IIMTAaHHA, HaNaB BipHi TEOPETHYHI TIyMadeHHS

€KCIIEpUMEHTAIbHUM JlaHuM — 12 Ganis;
- CTYZJEHT PO3KpUB CYTh NMTAHHS, ajie y BiATIOBii IOMyIeH] HeBipHi TaIyMadyenus — 11-8 Gais;
- CTYJICHT HE BIIIIOBI/IaB Ha 3allUTaHHS BUKIIa/ada, ajie OpaB y4acTh y OOTOBOPEHHI MUTaHb — 7-3
Oanm; '
- 3a IIOBHY BiJICYTHICTb BijioBiji — 0 Gaiis.

Koumponvna poboma cxnagacTbCd 3 TpPhOX DIBHOBOXHHX NHTaHb TEOPETHYHOTO KypCy.
MakcuMmanpHa KinbKicTh OamiB 3a KoxHe nutaHHd — 16 OamiB. Ha koXxue NHUTaHHS IIOTOYHOIO
KOHTPOJIIO HAPAXOBYIOTh: .

- CTYAEHT TOBHICTIO PO3KPHUB CYTh [TMTaHHs, HAJaB BipHI TEOPETHYHI TIyMadeHHs IIPOIEcaM Ta
edexram — 16 6aiB ; ‘

- cxeMH Ta (opMyJH MAIOTh HE PHHIMITOBI MOMUJNIKH, BiZICYTHA HeoOXinHa aeTamizamis — 15-10
baitiB;

- CTYJEHT PO3KpHUB CyTh IHTaHHS, ajie y BiIIIOBI/Ii JONYIeHI HEBIpHI TIiyMadeHHd — 9-5 Ganis;

- CTYJICHT HE IIOBHICTIO PO3KPUB CyTh NHTAHHS, Y BiAMOBiAi momyieHi rpy6i momuinke — 4-2
Oamnu;

- 3a MOBHY BiZICYTHICTb Biamosiai — 0 Gais.

Exsamenayitina poboma CKIAJAaEThCS 3 YOTHPHOX DPIBHOBAKHHX IHTAHL TEOPETHYHOTO KYpCY.
MakcuManibHa KibKicTh 0aliB 3a KoxHe muTaHHsg — 25 OaniB. Ha xo)kHe MHUTaHHA eK3aMeHaliiHOoT
poOOTH HAPAXOBYIOTh:

- 3a MOBHY BiJIOBiAE — 25 Galis;

- cxeMH Ta (opMyJH MaloTh He MPHUHIIMIIOBI IOMIJIKH, BiICYTHA HEoOXiaHa neramizaris — 24-20
GauiB;

- CTYJEHT PO3KPHUB CyTh IIMTaHHS, ajie y BIANOBi/ JONYIIEH] HEBipHi TiymMaueHus — 19-10 Gaiis;

- CTYZEHT He IIOBHICTIO PO3KpHB CyThb NHTaHHS, Y BiAHOBiAi momymieHi rpy06i momumiuku — 9-1
Oautis;

- 3aNOBHY BiICYTHICTH Bifmosiai — 0 Oais.
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I[TincyMKoBa OIIHKA BH3HAYAETHCA 5K CEPEIHE apudMeTHYHE MiX IMiICYMKOBOKO OIIHKOIO
3MIiCTOBOTO MOAYJIS Ta OIIHKOIO €K3aMEHY .
TopsaoK 3apaxyBaHHs NPONYIEHAX 3AHATH: 3aXHCT pedepary 3a TEMOIO MPOITYIIEHOTO
JaHATTS 3 JIEKIIfHOTO Kypcy; BiANpAIOBAaHHS IPOINyIIeHoi sabopaTopHOi poboTH HUIIXOM
BUKOHAHHS BiIOBiIHOTO 3aBIaHHS 3TiIHO 3 TEMAaTHKOIO 1ab0paTopHOl poboTH.

11. PEKOMEHJOBAHA JIITEPATYPA

OcHoBHa
1. Adramgingan €. I'. Marepiano3HaBcTBO [Enextponnuit pecypc) : minpywmmk / €. T.
Adranginsun, O. B. 3asumko, K. T'. Jlonarbko. — K. : Buma ocsita, 2012. — 548 ¢
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Martepianossasctso. Ilinpyusuk. Jlninpo: Apt-Ilpec, 2004. -216 c.
3. Ilymkaprosa K.K., KogeBux M.O. Marepiano3HaBcTBO Ui apXiTeKTOpiB Ta Au3aiiHepiB. XapKis,
Jlipa-K, 2020. - 424 c.
4. Biacenxo A.M. MatepianosraBcTBo Ta TexHonoris metanis. Kuis: Jlitepa JITJI, 2019. 224 c.

JlonomizkHa
1. Jlitouenko ILI. , Imamosa JLIT. Texsonoris KOHCTpYKUifiHMX MarepianiB. Hapu. moci6. X. :
HAHI'Y, 2016. - 306 c.
2. Casymix B. 1. JliarHocTHka MaTepialis, KOHCTPYKIIii Ta AKOCTI MOKPHTTIB : 1aGopaTopHHil
npakrakyM / [Casyiik B. L., Bakanens JI. B, Iloctynatino 0. B.] - Binnwumg : BHTY, 2017. - 78 c.
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