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Mporpama HaBYa/IbHOI AUCLUNAIHN
1. Onuc HaBYaNbHOI AUCUMNNIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Busuenns nasuanvnoi oucyuniinu Haoae 3000y8auy MONCIUBICMbG OZHAUOMUIMUCS 3 CYUACHUM PiBHEM
HAYKOBUX O00CNIONCEHb 8 001acCmi OUCNEPCHUX CUCTeM Md NOBEePXHe8UX s68uly, wo 6i00Y8aomvCcs HA
epanuyi nooiny ¢haz, noenubumu npoghecitiny nid2omosKy 6 Medcax CReyiarbHOCmi ma OC8IMmHbOL
npoepamu, 3000ymu 000amKosi pe3yibmamu HasuarHs. Lo ducyunnaiHy eapmo e4yumu 0718 mozo, w06
cMamu KOHKYypeHmMoCnpoMOXHUM caxisyem. OmpumMaHHA mamepianie/nokpummis 308MmpawiHb020
OHA 3 Nid8UWEHUMU BI3UKO-XIMIYHUMU Ma MexaHiYHUMU 8/1aCmu8oCcmamMu 0718 eKCmpemanbHUX YMos
ekcnayamayii — ye ymeopeHHA ma pPo38UMOK OuCrepcHUX cucmem. [lna CmMeOopeHHA HOoB8UX
HaHomamepianie Ma PAyioHAsbHO20 YNpPAsAiHHA MexHOA02IMHUMU fpoyecamu HeobxioHo 80s100imu
3HAHHAMU 30KOHI8, AKUM MiOKOPAOMbCA 2emepOo2eHHi cucmemMu, [ YMIHHAM KiIbKICHO Xapakmepus3yeamu
i onucamu ix cmpykmypy ma éracmugocmi. OmpumaHi 3HaHHA CMAHYMb 8 NPU200i K Y 00CTIOHUYBLKOT
OiSAIbHOCIE, MAK U Y NOBCAKOEHHOMY HCUMML.

!B nonsx Tamysp 3Hanb/CrenianbHicts/OcBiTHS Oporpama:

Jtst muctrniie npodeCiiftHO-IPaKTHIHOI TiATOTOBKA 3a3HAYa€ThCs 1H(pOpMAITis BiIIOBITHO 1O HABYAIBHOTO TUIAHY.

Jiis coriabHO-TYMaHITAPHAX TUCIUTUTIH BKA3YETHCS MEPEiK rary3el, CriemiabHOCTeH, a00 «IJIs BCIX».

2 ENleKTpOHHA MOIITA BUKJIa/[aua a0o iHIIi KOHTAKTH JUIsl 3B0POTHOTO 3B SI3KY, MOYKIIMBO 3a3HAYMTH IPHHOMHI TOMHK a60
TOAWMHY JIJIsl KOMYHIKaIIi y pa3i 3a3Hav4eHHs KOHTAaKTHUX TenedoHiB. s crmadycy AUCIUILTIHY, SKY BUKIATae Oarato
BHKJIQIa4iB (HATIPUKIIAT, icTOPis, (Piocodis TOMO) MOXKHA 3a3HAYUTH CTOPIHKY CAUTY JIe TIPEICTABICHO KOHTAKTHY
iH(pOpMAaIIiFO BUKJIAIaviB TSI BIIIOBITHUX TPYII, (aKyIbTETIB, IHCTUTYTIB.


http://rozklad.kpi.ua/
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=225750
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=225751

IIpeomem Ooucyunninu «/Jucnepcui cucmemu i NOBEPXHEBI ABUWA» — BUBUEHHS OCOOIUBOCMEL BNIIUBY
OUCnepCHOCMI Ma NOBEePXHEGUX ABUWY, WO BUHUKAIOMb HA panuyi noodiny @az 6 OUCNEPCHUX CUCMeMAX,
Ha Qi3UKO-XIMIUHI Ma MeXAHIUHI 81ACMUBOCTT NOPOUWKOBUX | KOMNOZUYIUHUX MaAmMepianie i NOKpummis 3
HUX Ni0 yac ix OMPUMAHHS PIZHUMU MemoOamu, 6 m.Y. Memooamu HOPOUKO8oi memanypeii, 0/
NPOCHO3Y8AHHA IX 61acmMusocmell 6 3anedCHOCmi 8i0 CKLady, CMPYKMypu, pO3MIpYy eleMeHmis
cmpyKkmypu, 0Jisl CMEOPEHHs. HOBUX Mamepianie 3 Hanepeo 3a0aHUMU YHKYIOHATbHUMU 81ACMUBOCAMU.

Memoro 8UKAAOAHHSA HABYAALHOI OUCUUNIHU € (hOPMYBAHHA Yy cmyoeHmis KomnemeHmHocmel,
w0 niocusmorome haxosi KOMnemeHmMHoOcMi crneuiasnbHOCMi, MAKuXx AK:
— 30amHicmb 8 KOHMeKCmi npogecilinoi OisiibHOCMI UKOPUCMOBYS8AMU 3HAHHSL NPO OUCNEPCHI
cucmemu ma noepxHesi A8UWA, 0COOIUBOCMI X 81ACMUBOCMEl, OCHOBHI NOHAMMS, 00 €KMU 6UEUEHHS,
Memoou OMPUMAHHSL MA OOCTIOHCEHHSL,
— 30amMHICMb AHANI3Y8AMU POJIb PO3MIDHUX ehekmis 8 (i3uKo-XiMmii OucnepcHux cucmem, 6HIUS
oucnepcHocmi ma Nno8epxHesux A6UW HA QI3UKO-XIMIYHI Ma MeXAaHIuHi 81acmueocmi NOPOWKOBUX |
KOMNO3UYIUHUX Mamepianie ma eupodié i NOKpummis 3 HUX npu ix ompumaHHii Memooamu nopouKo8oi
Mmemanypeii;
— 30amHICMb NPOSHO3Y8aAMU PIZUKO-XIMIYHI MaA MEXAHIYHI B1ACMUBOCMI OUCNEPCHUX Mamepiais 8
3aneHCHOCmi 810 pO3IMIPY eleMeHmie CMpPYKmypu, ix po3nooiny 3a po3mipamu O01s CMEOPEeHHs HOBUX
mamepianie 3 Hanepeo 3a0aHUMU PYHKYIOHATbHUMU 81ACMUBOCTIAMU,
— 30amHicmb O0OIPYHMOBAHO OOUPAMU CYYACHT MemOOU OOCHIONCEHHS CMPYKMYPU, XIMIUHO20
cKknaody, Qi3uKo-XiMIUHUX MA MEeXAHIYHUX B1ACMUBOCmell OUCNEPCHUX Mamepianie (NopouKosux,
KOMNO3UYTUHUX, KEPAMIYHUX, MOWO.)
— 30amHicmb 0OIPYHMOBAHO OOMPATU CYUACHI Memoou ma MexXHOJO2IUHI 8apianmu OMmpUMAHHS
OUCnepcHux mamepianie O0as 3a0aHUX YMO8 eKCnayamayii 3 Ypaxy8awHsam eumoe HAOIHOCMI,
EeKOHOMIYHOCMI MA eKON02TUHUX HACAIOKIB IX 3aCMOCY8AHHS, A MAKOMC Chep 3aCmOCyBaHHS.
CmydeHmu maromoe npooemMoHcmpysamu 3HAHHA, W0 no2aubarome pe3ynasmamu HO84YaHHA:

—  mepMiHONo2Ii HAYKU NpO OUCHEPCHI cucmemu ma No8epxHesi sAsuwa (OCHOBHI NOHAMMA md
BUBHAYECHHS),

—  OCHOBHUX KINIbKICHUX XAPAKMEPUCTNUK PO30POOIeHOCMI Peyo8UHU, OCHOBHUX CHeyuqiuHux O3HaK I
Kaacugikayii oucnepcHux cucmem i NOBEPXHesUX AGUUY,

—  MOJIeKYIAPHO-KIHeMUUHUX 1ACTNUBOCMEl OUCNEPCHUX CUCIeEM MA iX KiTbKICHUX XapaAKmMepUcmux,

- Gpaxmopis, wo enausarmeb HaA CMIUKICMb OUCNEPCHUX Ccucmem ma ix egonyir, 6udie
CMIUKOCMI OUCNEePCHUX cucmeM, MepMOOUHAMIYHUX MA KIHeMUYHUX hakmopie cmitikocmi,

—  poai 06’emy ma nogepxti 6 QizuKo-XiMiUHUX GLACMUBOCIAX MAMEPIAN8, 0COOIUBOCMEl NOBEPXHEBUX
A6UWY, MEPMOOUHAMIYHUX NAPAMEMPI8 NOBEPXHEBO20 WLaPY,

—  8NIUBY OUCNEPCHOCMI HA PeaKyitiny 30amHicmb, PO3YUHHICIb Pe408UHU, PIBHO8ARY XIMIUHOI peaKyil,
memnepamypy @azosux nepexoois,

— OCHOBHUX NOBEPXHEBUX AU NOBEPXHEBUL Hamse, a0copOyis, aoze3is, 3MOUY8AHHSA, PO3MIKAHHI,
KaninisapHicmo;

— POl noGepxHesux ABUW, 6 NpoYecax OMPUMAHHA, NPECYB8aHHA, CNIKAHHA NOPOUIKIE, OMPUMAHHS
KOMNO3UYTUHUX MAmepianie, HaHeCeHHs NOKPUMMIB;

—  OCHOBHUX MemO00i8 O0CNIONCEHHSI OUCNEPCHUX CUCTEM T NOBEPXHEBUX ABULY,

—  OCHOBHUX CNOCO0I8 OMPUMAHHSA OUCHEPCHUX CUCTEM.

cmyodeHmu NoBUHHI ymimu:

— 3aCmMoco8y8amu OCHOBHI NOHAMMA MA BU3HAYEHHS Y Npoghecitinoi disibHoCcmi;

— GUKOPUCMOBYBAMU MEOPEeMUYHI 3HAHHA Ol AHANI3Y MA NOACHEeHHs (QI3UYHUX [ XIMIYHUX
npouyecis, AKi 8i00y8a0muvcs nio 4ac ymeopeHHs, 0opooyi ma yHKYiOHY8aHHs OUCNePCHUX Mamepiania,

—Kepyeamu cmynenem OUCnepcHoCmi,

— U3ZHAYAMU MA 8PAX08YEAMU BNIUE OUCNEPCHOCMI MA NOBEPXHEBUX ABUW, HA QI3UKO-XIMIUHI ma
MEXAHIuHI 81acCmMuU8oCmi Mamepianie iz pisHuM cmynenem OUCnepcHoOCmi ma eupooie i NOKpUmMmie 3 Hux;



— obupamu ma 3acmoco8y8amu eKCNepUMEHMANbHI Memoou OO0CNIONHCeHHs Olsl AKICHOI ma
KLIbKICHOT Xapakmepucmuky OUCNepCHUx cucmem, O0Jisl BUBYEHHs KOMNO3UMIB | NOKpUmmie i3 mamepianie
3 pI3HUM cmyneHem OUChepCHOCHI,

— 3acmocogysamu OMpuMani meopemuyHi 3HaHHA Ha NPaAKmuyi npu 6ubopi cnocodie OMpuUMAanHsl
OUCNEPCHUX cucmem I eKCNepUMEHMANbHUX Memooie OO0CHIONCeHH IX CMPYKmypu ma OCHOBHUX
gracmugocmell, 01 AHANI3Y MA NOSCHEHHS (QI3UKO-XIMIYHUX npoyecis, sKi 6i00ye8aomvcs nio uac
ymeopenHs, 00podyi ma QYHKYiOHY8aHHsA OUCNEPCHUX CUCmeM; Npayloeamu 3 Jimepamypor uooo
AKmMyaibHuxX HNUMAHb 3ACMOCYBAHHA OUCNEPCHUX CUCEeM Md GUBYEHHS IX CMPYKmMypu ma OCHOSHUX
gnacmugocmetll, NOBEPXHEBUX ABULY.

cmyodeHmu no8uUHHi mamu 00ceio

— yAaeaamu 0cooausocmi 6NaUGy OUCNEPCHOCMI Ma NOBEPXHESUX ABUW, WO BUHUKAIOMb HA 2PAHUYI
po30iny ¢haz 6 OucnepcHux cucmemax, Ha @QI3UKO-XIMIYHI mMa MexXauiuHi 61acmu8oCmi NOPOUWKOBUX |
KOMNO3UYIUHUX Mamepianié i NOKpUMmIe 3 HUX npu ix OmpumaHti pisHuMu Memooamu, 8 m.4. Memooamu
NOPOULKOBOI Mematypeail.

2. MpepeKsi3nuTn Ta NOCTPEKBI3UTU AUcUMNNIHK (Micue B CTPYKTYPHO-NOriUHIli cXxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOKO NPOrPaAMoI0)

AucyunaiHa euknadaembca 8 Opy2omy cemecmpi Mi020MOBKU 3G OC8IMHbBOK  [PO2PAMOIO
nidcomoeku mazicmpie 3 mamepiano3Hascmea. [1a8 ycrniwHo20 3AaC80EHHA OUCYUMAIHU, cmyOeHm
rnosuHeH 80a100imu Habopom KomnemeHmHocmel 6aKan1a8PCbKO20 PiBHA.

3Hauns, wo cmyoenm ompumac nio yac uBYeHHs OUCYUNIIHU «/JucnepcHi cucmemu i nogepxHesi
a6uUwa», € NIOIPYHMAM Ol NPOBEOEHHs HAYKOBO-00CHIOHUX pOoOIm, BUKOHAHHS MA2iCMepCbKUX
oucepmayiii npu niocomosyi 3a cneyiaivricmio «Mamepiano3Hascmeaoy.

3. 3MicT HaBYaNbHOI AUCUUNANIHU

Po3nin 1. Xapakmepucmuxa oucnepcruux cucmem.

Tema 1.1. Bcmyn. Ilpeomem, mema i 3a60anns oucyuniinu. OCHOBHI emanu pO36UMKY HAYKU NPO
OUCNepPCHULL CMAaH Peyo8UHU.

Tema 1.2. 3acanvha xapakmepucmuxa oucnepcuux cucmem. Jucnepcuuit cmawn pewosuru. OCHOBHI
nouwsmms ma eusnauenHs. Knacugixayia oucnepcrux cucmenm.

Po3nin 2. Moaekyaapuo-kKinemuuni 61acmueocmi OUCnepPCHUX cucmem ma ix cmiiKicmeo

Tema 2.1. Monekyniapro-Kinemuuni — 61acmu8ocmi  OUCNEPCHUX — cucmem, iX  KIIbKiCHA
Xapaxmepucmuxa ma 3a1eHCHiCms 8i0 OUCNePCHOCHII.

Tema 2.2. Cmitikicmb Oucnepchux cucmem ma ix esonoyis. Buou cmitikocmi OucnepcHux cucmen.

Po30in 3. Ilosepxneguit wiap i nogepxHesi a6uuLa 6 OUCNEPCHUX CUCMEMAX

Tema 3.1. Ocnosni mepmoounamiuni napamempu nOGEPXHEE020 wiapy (2eoMempuyHi napamempu
NOBepXHi, NoGepxHesull Hamse, KIAcu@ikayisi No6epxXHesux AuUlY, 0OCHOBU MEPMOOUHAMIKU NOBEPXHEEO20
wapy, GHYmpIiWHA NOBHA NUMOMA NOBEPXHEBA eHep2is, MeMNepamypHa 3aiedCHICMb NOBEePXHeE020
HamsAcy ma NOBHOI 6HYMPIUHLOI NOBEPXHEBOL eHepeii, CaMOYUHHEe 3MEeHUIeHH NOBEePXHEeBol eHepii ma
opmysants nogepxneeozo uiapy).

Tema 3.2. Bnaue oucnepchocmi Ha mepmMOOUHAMIYHI ((DI3UKO-XIMIUHI) 61ACMUBOCMI OUCNEPCHUX
cucmem (npasuno ¢has 1I'ibbca 0na oucnepcHux cucmem, niu8 OUCNEPCHOCMI HA SHYMPIWHIN MUCK,
noeepxHesa enepzis ma PiBHOBANCHI hopmu min, NauU8 OUCNEePCHOCMI HA MePMOOUHAMIUHY DeaKyiliHy
30amuicms, MePMOOUHAMIKA MA KiHEeMuKa KOHOEHCAYiliHo20 YMBOPEHHs HOBOI Gasu, KepyeaHHs.
cmynenem OUCnepCcHOCmi).

Tema 3.3. B3aemoOis nogepxons 3 HABKOIUWHIM cepedoguuiem. Adcopdyis. Tunu adcopoyii.

Tema 3.4. Ilosepxus nodiny KoHOeHcosauux ¢haz meepoe mino — piouna. Midxcmonekynapua
83aemo0isn 6 eemepoceHnux cucmemax. Kpatiosuii xym. 3mouysauns. Posmixanus. 36’a30x  pobomu
aoeesii 3 Kpalogum Kymom smouyeanns. Kaninapuuii muck..

Po3znin 4. Ilogepxnesi asuwia 6 npouecax OmpumManHs NOPOUIKI6, KOMROZUYIIHUX Mamepiaie ma
HAHeCeHHA NOKPUMMmIe



Tema 4.1. Ponb nogepxnesux s6uty 8 npoyecax OmpuMants NOPOwKis, ix npecy8amnHs ma CRiKauHs.
Tema 4.2. [losepxuesi aguwa ma MiyHicmo 36 3Ky 8 KOMNOZUYIUHUX MaAmepiaiax.

Po3nin 5. Bzaemoodia nosepxonv meepoux min nio yac mepms

Tema 5.1. 3acanvui gioomocmi npo mepms meepoux min. HAxicmeb nogepxonv mepms, Bzaemodis
nogepxoHwb nio yac mepmsi. Aoee3ilina 63aEM00isi NOBEPXOHb MEEPOUX M.

Tema 5.2. 3nowysanus meepoux min nio uac puxyitinoi 63aemooii. Pescumu ma 8uou 3HOULYBAHHS.

Po3nin 6. ExcnepumenmanvHi memoou 6ue4eHHsA OUCHEPCHUX CUCHIEM MdA NOBEPXHI

Tema 6.1. Komnrexcnuil nioxio 00 0ocnioxcenHs Oucnepchux mamepianie. Excnepumenmanvhi
Memoou 00CIOHCEHH CMPYKMYPU MA XIMIYHO20 CKIA0Y OUCNEPCHUX Mamepiaie

Tema 6.2. Amecmayis mexaniuHux eracmugocmetl OucnepcHux mamepianie. Memoou euzHauenHs
KOMNIEKCY MEXAHIYHUX 6AACMUBOCTel OUCNEePCHUX Mamepianie Ha MIKpo- ma Hanopisni (MeTomn
IH/IEHTYBaHHS).

4. HasuanbHi maTtepianu Ta pecypcu
4.1 bazosa

1. Macniox B.A. @izuko-ximiuni 0CHOBU NOBEPXHEBUX ABUUY 8 MBEPOUX OUCNEPCHUX CUCTEMAX.
[Texcm]: nasu. nocié. | Macniok B.A., Jlobooa I1.1., Miniyoxuii A.B. Kuie: HTYY «KIIl», 2012. — 212 c.

2. Cropoxoo B.B. @izuxo-ximiuna Kinemuxa 6 Hanocmpykmypuux cucmemax [Texcm] / B.B.
Ckopoxoo, 1.B. Yeapoea, A.B. Pazyns. — Kuis: Axademnepioouxa, 2001. — 180 c.

3. Mueoanos-Ilempocsin M.O. Konoiona ximis: niopyunux [Texem] | M.O. Muedanos-Ilempocsn,
B.I. Jlebiob, O.M. I'nazxosa, O.B. Jle6iov, 3a peo.. npogp. M.O. Mueoanosa-Ilempocana. — 2-2e 6uo.
sunp.. i oon. — X.: XHVimeni B.H. Kapazuna, 2012. — 500 c.

Ilepepaxosani knueu € y einbHomy docmyni 6 oioniomeyi KIII im. leops Cikopcokoeo i modcymv 6ymu
BUKOPUCMAHT 0I5 OMPUMAHHSL OA308UX 3HAHb 3 (I3UKU [ XIMII HAHOCUCTEM.

4.2 000amkosa

4. Azapenxos H.A. Hanomamepuanvl, HaHonokpvimus, HaHomexroao2uu.: yuweonoe nocooue [Texcm]
/ H.A. A3apenkos, B.M. bepecnes, A./]. Iloepebnsk, JI.B. Manukos, I1.B. Typoun. — Xapvrxos: XHY um.
B.H. Kapa3zuna, 2009. — 209 c.

5. Anopuesckuti P.A. Hanocmpyxkmyprnoie mamepuanvt [Texcm] / P.A. Anopuesckuii, A.B. Pacynsa. —

Mockea: Axaoemus, 2005. — 192 c.

6. Kuwinowx A.U. Ilosepxnocmuvle senienus u OUCNEPCHble cucmemvl. yueb. nocodue O0s
CMyO0eHmo8 Xumuko-mexmoaocuueckux cneyuanvrocmeti / A.1M. Knoinowk. — Munck: BI'TY, 2011. — 317c.

7. Tyces A.M. Hanoxpucmannuueckue mamepuaivl. mMemoovl nonyuenus u ceoticmea [Texcm] |
I'ycee A.U. — Examepunodype: YpO PAH, 1998. — 199 c.

8. Kucenee B.®., Koznoe C.H., 3omeee A.B. OcHosvi ¢husuxu nosepxmocmu meepoo2o meid.
Mockea: H30-60 Mockosckoeo Yuusepcumema. @usuveckuti paxyromem MI'Y, 1999.—284.

9. 3eproepanuunasn oughghyzus u ceoticmea HanocmpykmypHvix mamepuanos [Texcm] / Konobos
fO.P., Banues P.3., I paboseyxas [ 11. u op. — Hosocubupck: Hayxa, 2001. — 232 c.

10. Banues P.3. HanocmpykmypHvle Mmamepuansvl, NOJyYeHHble UHMEHCUBHOU NIACMU4ecKou
oeghopmayueri [Texcm] / P.3. Banues, U.B. Anexcanopos. — Mockea: Jlozoc, 2000. — 272 c.

11. Hockosa H.H. Cybomukpoxpucmannuuweckue U HAHOKPUCMALIUYECKUE Memauiibl U CHlaebl
[Texcm] / H.H. Hockosa, P.P. Myniokoe. — Examepunbype: YO 34AH, 2003. — 279 c.

12. Mopoxos H.J[. Qusuueckue senrenus 6 yavmpaoucnepchwvix cepedax [Texcm] / H.J]. Mopoxos,
JILU. Tpycos, B.H. Jlanogok. — Mockea: Duepeoamomuzoam, 1984. — 224 c.

13. Qusuxo-xumusa ymvempaoucnepcuvix cpeo [Texcm] / Iloo peo. U.B. Tananaeéa. — Mockea:
Hayka, 1987. — 256 c.



14. lllopwopos M.X. Yasmpaoucnepcnoe cmpykmypHoe COCMOsAHUEe MEeMALIUYecKux Cnidaeos
[Texcm] | M.X. lllopwopos. — Mockea: Hayxka, 2001. — 155 c.

15. Il'eeysun A.E. @usuxa cnexanus [Texcm] / ALE. 'ecy3un. — Mockea: Hayka, 1984. — 312 c.

16. Heopeanuueckoe mamepuanosedenue [Texcm]: snyuxnoneo. u3o: 8 2-x m. / noo peo. I'.I".
T'necuna, B.B. Ckopoxoda. — Kues: Hayxosa oymka, 2008. — 1152 c.

Knueu, 3azunaueni y cnucky 000amko8ux HAGYAIbHUX Mamepianie, € y 8LIbHOMY docmyni 6ioniomeyi
KIII im. l2ops Cikopcbkoeo.

PekomeHdyembca 03HaliomMumucs 3i 3micmom 8ka3aHux 6azosux ma 0odamkosux Oxcepers, binbw
2nuboKo onpaurosamu pPekomeHO0B8aHI 8UKaadayeM po30inu, wo sidnogidarome memamuyi aexyid
ma/4u NpakmuyHuUX 3aHAMs. [11a okpemux po30isnie 0oUinbHO CMBOPUMU e1EeKMPOHHULU KOHCMeKm.

HaB4yanbHUMU KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYa/bHOI AUCLUNIHU (OCBITHBOrO KOMMNOHEHTA)

5.1 3micm nekyiliHux 3aHaAMb
Po3nin 1. Xapakmepucmuxa oucnepcruux cucmem
Jlexyia 1. Beryn. Ilpenmer, meta 1 3aBlaHHS JUCHMIUIIHU. BUHUKHEHHS Ta poJib TMCHIEPCHUX MaTepialliB
B icTopii eBostoLii JtojcTBa. IcTopis opmyBaHHS ramdy3i 3HaHb: OCHOBHI €TalM PO3BUTKY HAayKH IPO
JTUCTIEPCHUM cTaH pedoBUHU. CTUCITWN OTJIS]] OCHOBHUX MUTAHb TUCHUIUIIHU. (npezenmauyis)
Jlireparypa [1] —c. 3-11; [2] —c. 5-11; [5] - c. 7-17.
Jlexyis 2. 3arambHa XapaKTePUCTHUKA JTUCIEPCHUX cucTeM. JlucmepcHmil ctaH pedoBWHH. OCHOBHI
MOHATTS Ta BU3HAYEHHS HAYKU PO JUCIEPCHI CHCcTeMU. J{MCIepCHi CHCTEMU SIK CYKYITHICTh AUCTIEPCHOT
¢da3u Ta aucrnepciiiHoro cepenoBumia. OCHOBHI KUIbKICHI XapaKTEPUCTUKHU PO3APIOHEHOCTI PEYOBUHU:
XapaKTEPUCTHYHUA PO3MIp YaCTHHOK, CTYNEHBb JMCIEPCHOCTI (po3npiOHEHHs), CyMapHa TMOBEPXHs Ta
MMUTOMA TIOBEPXHS. (npe3eHmayis)
Jlireparypa [1] c. 5-13; [4] c. 317-328; c. 342-346.
Jexyis 3. Knacudikaiiss TucriepcCHUX CHUCTEM 3a pi3HMMH o3Hakamu. [llkama macmTabiB: BHCOKO-;
cepenHe, TpyOOAMCHIEPCHI CcHUCTeMH. XapaKTepHUCTHKA TMOJIAUCIEPCHOCTI. MeTtoau oxaepkaHHS
TUCTIEPCHUX CUCTEM. (npe3eHmayis)
Jlireparypa [1] — c. 3-12; [2] — c. 12-30; 36; [3] ¢.102-111; [4] — ¢. 20-26. [4] —c. 12 — 18.
Po3nin 2. Moaekyaapuo-kinemuuni e1acmueocmi OuCnepcHUxX cucmem ma ix cmiiKicmso
Jexyis 4.. MonekyasapHO-KIHETUYH1 BJIACTMBOCTI JUCIIEPCHUX CUCTEM (OpOYHIBCBKHU pyx, AuQy3id,
CeAMMEHTAIliN), iX KUThKICHA XapaKTEPUCTUKA Ta 3aJICKHICTD Bl TUCIIEPCHOCTI. (npeszenmayis)
Jlireparypa: [1] —c. 32 —38; [2] —c. 15-25; [6] —c. 116-132; [7] —c. 171 —177;190 - 191, [8] —c. 222-
225
Jlexyis 5. CTIAKICT JUCHEPCHUX CHCTEM Ta iX €BOJIOIISA. BuaM CTIMKOCTI AMCHEPCHHX CHCTEM:
TEpMOJIUHAMIYHA, CeIMMEHTAaIliiiHa, ¢a3oBa Ta mnoBepxHeBa. [llnaxu ykpynHeHHs yacTMHOK. DaxTopu
CTIMKOCTI. (npezenmayis)
Jlireparypa: [3]; [6] —c. 62— 78; [7] — c. 79-85.
Po3nin 3. Ilosepxnesuit wap i nosepxuesi saguuia 6 OUCREPCHUX CUCHEMAX
Jlexyis 6. JlucniepcHi cucTeMu Ta OCOOJIMBOCTI MOBEpXHEBUX sABUII. Posib 00’eMy Ta oBepXHi B (i3UKO-
XIMIYHUX BJIACTUBOCTSX MarepianiB. OCHOBHI TE€pPMOJMHaMIYHI MapamMeTpu IOBEPXHEBOIO ILapy.
I'eomerpuuni nmapamerpu noBepxHi. [loBepxHeBuil Hatar. Kiacudikamis noBepxHeBux sBUIL. OCHOBU
TEPMO/IMHAMIKM MOBEPXHEBOTO MIapy. BHYTpIlIHs MoBHa MUTOMa MOBEpXHEBa eHepris. TemmeparypHa
3aJIeKHICTh MMOBEPXHEBOTO HATATY 1 MOBHOI BHYTPIIIHBOT MOBEPXHEBOI eHeprii. CaMOUYnHHE 3MEHIIEHHS
MIOBEPXHEBOT eHeprii Ta (OpMyBaHHs MMOBEPXHEBOT'O WIAPY. (npe3eHmayis)
Jlireparypa: [1] —c. 42 —58; [2] —c. 30-42; [3] —c. 39-55.

Jlexyis 7. BiauB AMCHEPCHOCTI HA TEePMOIMHaMIuHI ((pI3MKO-XIMIUHI) BJIACTUBOCTI JAUCHEPCHUX
cucreM. IlpaBuno ¢a3 ['i66ca miast aucnepcHuX cucteM. BB qucrepcHOCTI HAa BHYTPIMIHIA THCK,
[ToBepxHeBa eHeprist Ta piBHOBaXxHi ¢opmH TUI. BIIMB qucrepcHOCTI Ha TEPMOJMHAMIUHY PEaKLiiHy
3aTHICTh (HAa PO3YMHHICTH PEUYOBUHM, Ha pIBHOBAry XIMIYHOI peakilii, Ha TemmnepaTypy (a3oBux



nepexo/iB). TepMoauHamMika KOHACHCALIHOTO YTBOpeHHsT HOBOi (asu, KiHeTwka KoHAEHCAIIITHOTO
yTBOpEHHs HOBOI (hazu. KepyBaHHS CTyneHeM JUCIIEPCHOCTI. (npezenmayis,).
Jlireparypa: [2] —c. 80-92; [6] —c. 62- 78; 79-95.
TemaTnyHa KOHTPOJILHA po6oTa 1 (mepeik nuTaHb Ha TEMaTUYHY KOHTPOJIbHY poboty y JlomaTtky A).
Jlexyisn 8. Po3aMipHi €peKTH B AUCIIEPCHUX CUCTEMAX. 3AICKHICTh BIACTHBOCTEH TUCTICPCHUX CHCTEM Bill
pO3MIpy YaCTHHOK (€JIIEMEHTIB CTpyKTypu). Po3MipHa 3aJeXHICTh TEPMOAMHAMIUYHUX (TEPMIUHUX,
KIHETUYHHX), CIICKTPHYHUX, MEXaHIYHUX BIIACTUBOCTEH JUCIICPCHUX MaTepialiB. (npezenmayis)
Jlireparypa: m. [1] 45-113; [2] c. 19-30; [6] c. 133-167;
Jlexyis 9. Bzaemoisi MOBEPXOHB 3 HABKOJMIIHIM cepenoBuineM. Axcop6mis. Tunu aacop6Omii. iznyna i
ximiuHa afgcopOuis. KinbkicHa xapakrepuctuka aacopOuii. Oaununi BumiptoBanus. [lapamerpu cucremy,
B1JI IKMX 3QJIKUTD aJIcOpOLIisL. (npezenmayis)
[JTireparypa: [2] - c. 30-42; [3] - c. 38-54; [4] - c. 59-67; [5].
Jlexyisn 10. IloBepxHst moAUTY KOHJIEHCOBaHUX (pa3 TBepae TUI0 — piguHa. MbKMOJEKyaspHa B3aeEMO/is B
rereporeHHux cucremax. KpaioBuil kyr. 3mouyBaHHs. Posrikanns.. Kanuisipuuii tck. Teruiora
3MOUYBaHHS. (npe3eHmayis)
Jlirepatypa: [1] 63-100
Jlexyia 11. 3MouyBaHHS peaNbHUX 1 MOPUCTHX TBepAUX Tul. Brums mopctkocti. Po3rikanHs Ta
B3a€EMOJIIS PITUHU 3 TIOBEPXHEIO TBEPJOTO Tia (npe3enmayis)
Jlireparypa: [1] 75-101.

Po3nin 4. Ilosepxnesi sasuuya 6 npouecax ompumants nOPOUWIKie, KOMROZUWINHUX Mamepianie ma
HaHeceHHA NOKpUmmie
Jlexyis 12. Ponb TOBEpXHEBHX SBHUII B TMPOIEcax OTPUMaHHS TMOPOIMIKIB Ta (OPMYBaHHI ix
BractuBocTel.. [loBepXHEB1 sBHIA B Mpollecax MPECyBaHHS IMOPOIIKIB Ta CITIKAHHS MOPOIIKOBHUX Til,
(npesenmayis)
Jlireparypa [1] —c.114-129.
Jlexyia 13. TloBepxHeBi sBUIIA Ta MILHICTh 3B’S3KYy B KOMIIO3ULIHHUX MaTepiataxX. MIlHICTb KOHTaKTy
TBEpIUX TiT pi3HOI (Pi3uKo-XiMiuHOT mpupoau. Tumm 3B’s3kiB Ha moBepxHiI moaury. CTabiLIbHICTH
MOBEPXHI MOJUTY. (npe3enmayis)
Jlireparypa [2] —c.129-143.

Po3nin 5. Bzaemooia nosepxonv meepoux min nio wac mepms.
Jlexyis 14. 3aranbHi BITOMOCTI PO TEPTS TBEPAUX TiI. SKICTh TOBEpXOHBb TepTs, CTPyKTypa Ta XIMIYHUT
CKJaJl MOBEPXOHb TepTs. AnresiiiHa B3aeMOis MOBEPXOHb TBEpAUX TUI. BrumB kpucramorpadiuHoi
opieHTalli] Ha aAre3iliHi BIACTUBOCTI. BITUB 4MCTOTH MOBEPXHI HA aAre3iiiHy B3aEMOJIIIO. (npe3enmayis)
Jlireparypa [1] ¢.144-175; [6] c. 17-38; 46-51.
Jlexyia 15. 3HOUTyBaHHS TBEpAUX TUT mig yac (ppukuiHoi B3aemonii. Pexxumu 3HomryBaHHs. Buam
3HOIIYBaHHS: ajresiiiHe, abpazuBHe, KOpO3iliHe, epo3iliHe, KaBiTalliiiHe, Bil BTOMU. (npesenmayis)
Jlirepatypa: [1] ¢.176-198.

Po3zain 6. Excnepumenmanvni memoou eueuenHns OUCNEPCHUX CUCMEM M NOGEPXHI
Jlexyia 16. KommnekcHUM MiaxXig A0 AOCHIKEHHs JUCTIEpCHUX MartepiaiiB. ExcriepuMeHTanbHi METOH
JOCITI/DKEHHSI  CTPYKTYpM JAWUCHEPCHUX MaTepialiB: pPEHTIeHOCTPYKTYpHUH aHaji3, eJIeKTpOHHA
MIKpOCKoTIIisi (CKaHyBallbHa Ta MPOCBIUYBAIbHA SICKTPOHHA MIKPOCKOIIsI), TTOJIbOBA I0HHA MIKPOCKOITIS.
CKaHyBaJIbHa 30H/10Ba MIKPOCKOIIS (npezenmayisi)
Jlireparypa: [2] c. 139-145; [3] c. 181-185; [4] c. 139-145; [6] c. 94 — 100, 172 — 173; [10] c. 96, 127,
189, 254.
TemaTnyHa KOHTPOJIbHA Po6oTa 2 (Tepeik MUTaHb HAa TEMATUYHY KOHTPOJIbHY poOoTy y Jlomatky A)
3auammsa 17. Amecmayis Ximiuno2o cK1ady OucnepcHux mamepianie. ExcnepumeHmanvHi memoou
BU3HAYEHHs — XIMIYHO20 CKIady ma cmpykmypu nogepxui. CnexmpaibHi Memoou OO0CHIOHNCEeHHs
(npezenmayis)



Jlireparypa: [4] c. 181-185; [7] c. 139-148; [9] c. 94-00, 172- 173, 199-201; [10] c. 96, 127, 189, 254.
Jlexyis 18. Atectaiis MeXaHIYHUX BIACTUBOCTEH. MeTOIM MEXaHIYHUX BUMPOOYBaHb JJIsl BU3HAUCHHS
KOMIUIEKCY MEXaHIYHMX BIJIACTMBOCTEH JIMCIEPCHHUX MaTepiajliB Ha MIKpO- Ta HaHOpPIBHI (MeTonu
IHJICHTYBaAHHS) (npezenmayis)

Jlireparypa: [5] —c. 186; [7] —c. —148-153; c. 171-180.

5.2 Mepenik mem npakmuyHuUXx 3aHAMb
3aHammas 1. Xapaxmepucmuxa oucnepcrux cucmem. OCHOBHI KUIbKICHI XQPAKMEPUCMUKU PO3OPIOHEHOCHI

peuosunu’. XapakmepucmudHui po3mip, OUCNEPCHICMb, NUMoMa nosepxHs. Bzaemoss’sazox numomor
noeepxHi ma oucnepcHocmi (2 200uHu).

3aHammasa 2. Monexyisapho-KinemuyHi 81acmuocmi OUCNEPCHUX CUCTeM. Meniosutl pyx, ougysis ma ix
KIIbKICHI Xapakmepucmuku (2 200uHu,).

3aHammasa 3. Monexkynspho-Kinemuuni 61acmu8ocmi OUCNEePCHUX CUCmeM. CeOuMeHmayis ma ii KibKicHi
xapaxkmepucmuxu. Jfugysitino-ceoumenmayitina pienosaza (2 200umnu).

3aHamma 4. Ilosepxnesi seuwa. Iloeepxnesa enepzis ma nosepxuesuti namse. Iloeéna nogepxnesa enepeis.
(2 200unu).

3aHAamma 5. Bnaue posmipy 3epna Ha MikpoOdegekmu 6 OUCNepCHUX mamepianax — 06’ em epaHuyb 3epeH,
ROMPIUHUX CIMUKI8 3epeH, Midiczepennoeo npocmopy (2 2o00unu).

3aHammsa 6. Posmipna 3anesxicnicmos KiHemuyHux (Ougysitnux) eracmusocmeil 6 SUCOKOOUCNEPCHUX
mamepianax (2 2oounu).

3aHamma 1. Posmipna 3anexcHicms MexaniuHux eracmusocmei (Miynocmi ma NiAACMUYHOCHMI) Y
sucoxkooucnepcrux mamepianax (2 2oounu,).

3aHamma 8. Midxxcmonexkynsipua 63aemoois 6 2emepoceHnux cucmemax Kpaiioguti kym, 3Mouy8anus ma
po3mikaums. (2 200unu).

3aHammas 9. 3axucm npakmuy4yHoi pobomu Ne 8.

6. CamocriiiHa poboTa cTyaeHTa

CamocmitiHa poboma cmydeHmig (3a2aa1b6Ha mpusasicmes 96 200UH) 3 OUCYUNAIHU MOAA2AE 8

— camocmiliHomy onpauro8aHHi AimepamypHUX Oxepesn 004 PO3UWUPEHHA PO3YMIHHA AeKYiliHU X
mem (59 200uH);

— nideomosuyi 00 2-x meMamu4yHUX KOHMpPOAbHUX pobim (4 200uHuU)

— nideomosyi 00 BUKOHAHHA MPAKMUYHUX 30HAMb, aHAAI3y 00epH¥aHuUx pesyabmamis ma
GhOpMYnBAHHI 8UCHOBKIB — 8 PO3pPaxyHKy 1,5 200uHU Ha 1 200UHY BUKOHAHHA MPAKMUYHUX
3aHAMSG (27 200UH);

— nideomosui 0o niocymkosoi amecmauii — 3aiky (6 200UH).

MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLUNANIHU (OCBITHBOrO KOMMNOHEHTA)

Cucmema 8umoe, AKi cmasnameca neped cmyoeHmamu:

— Temy nponyweHo20 seKyiliHo2o 3aHAMMA cmyodeHm [08UHEeH Onpayeamu camocmiliHo
WAAXOM HAMUCAHHA KOHCIeKmy.

— 3a80aHHA nPONyweHo20 MNpPaKMU4YHO20 3aHAMMA CcmyodeHm [O08UHEH BUKOHAOMU 8 4dc,
y3200xeHul 3 suKnaoayem.

— Y eunadky nponycky 3aHAMMSA, Koau sukoHyemocsa TKP (memamuyHa KOHmMposasHa poboma,
cmyoeHm 00epHcye 058 CaMOCMIiliHO20 BUKOHAHHSA 3A80AHHS, PIBHOUIHHE NPOonyuw,eHomy.

— [1i0 yac ycix sudie ayoumopHuUX 3aHAMb 3060POHAEMbCA BUKOPUCMAHHA MObBinbHUX mesnedoHis
Yy 38YKOBOMY pexcumi, 00380/9€MbCA 0bMexceHe 8UKOPUCMAHHA MeceHOxcepie y 6e338yyHOMY
pexcumi. [li0 4Yac npaKMu4yHUX 3aHAMb O00380/IAEMbLCA 3ACMOCYBAHHA MNEPCOHANbHUX
Kommn’tomepig 0718 NowyKy iHghopmayii, BUKOPUCMAHHA 8/1ACHUX XMAPHUX pecypcie, mouwo.



Ymosotro 0onycKy 00 NMPAKMUYHUX 30HAMb € HAABHICMb Yy cmyO0eHma HArnucaHo20 MpPomoKosny,
AKul cKAadaemeoca 3: HOMepPa ma HAa3eu rnpakmu4yHoi pobomu; memu rnpakmuyHoi pobomu;
meopemuy4Hux gidomocmeli, 00 AKUX BK/AOYAOMb OCHOBHI BUSHAYEHHSA MA YMOBHI MO3HAYEHHS.
lMepesipka npasuabHOCMi B8UKOHAHHA 3080aHb MPOBOOUMbCA 8uKnadayem besrnocepedHbO Ha
3aHAMmi. CmydeHmu mMmoxcymb 06pobasmu ompumMaHi Ha NPAaKmMuUYHOMY 3aHAMMI pe3yabmamu
(BUKOHYBAMU PO3PAXYHKU, GHAsI3 00epHaHUX pe3ysnbmamie ma opmMysnto8aAHHA BUCHOBKIB)
camocmiliHo 80oma i Hadasamu ix Ha nepesipKy 8UKAAGa4y Ha HACMynHOMy 3aHammi. 3a ymosu
MpoB8edeHHs MPAKMUYHUX 3aHAMb Yy OUCMAHYilHOMY pexcumi ogopMaeHi MpomoKoau
MPAKMUYHUX pPobim i3 BUKOHAHUMU 3G80QHHAMU HAOCUAQIOMbLCA 8UuKnadavy Ha e-mail abo 8
Telegram 01Aa nepesipku ynpooo8HC MUMCHA MiCAA OCMAHHbO20 3AHAMMA 3a 8i0N08IOHOH
memoto.

Pezynbmamu BUKOHAHUX MPAKMu4YHUX pobim ogopmawomeca y 8u2nsadi 38imie 3
30CMOCYBAHHAM MeKCcMo8020 pedaKkmopd. 38im CynposooXyemMoca opmyanamu, mabauyamu,
epagikamu, enemeHmamu, SAKi  MiOMBEpPOIYroMmb BUKOHAHHA 30800Hb mMdA  00epM(aHi
pesynbmamu. 3a OuCMaHyiliHOi GopMu HABYAHHA MepesipKa npasusbHOCM| BUKOHAHHSA
30800aHHA 30iliCHIEMbCA Mi0 Yac 3aHAMMA OUCMAHYiliHO i3 sukopucmaHHAm Telegram uyamy.
3a OucmaHyiliHoi  4u 3MiwaHOi opMu HABYAHHA 38iM 0GopMaEMbCA 8 byO0b-aKoMy
meKcmosomy pedaKmopi i Ha nepesipky HaocuaaemMscsa Ha e-mail suknadaua abo e Telegram. 3a
38uyaliHoi ayOumopHOoi ¢opmMu HABYAHHSA 38iM BUKOHYEMbLCA 68 OYyOb-AKOMY MEKCMOo8oMy
pedakmopi i Ha rnepesipKy HAOAEMbCA Yy PO30pPyKos8aHOMY 8u2naq0i. besnocepeodHili 3axucm
8i0bysaemeocsa y popmi cnisbeciou, 3anumaHs-gionosgioed.

lMepecknadaHHA MemMamu4HUX KOHMpPOsAbHUX Pobim npPosoouMbCA 30 83AEMHOKO OOMOB/EHICMIo
8UK1a0a4Ya ma cmyodeHma.

lMepecknadaHHA 3asiKy nposooumsca nio Yyac 0o8amkosoi cecii 3a nonoxceHHam KI1l im. lzops
CikopcbKko20 8i0nosioHo 00 2paghiky nepecknadaHb, onpuaooHeHomy Ha calimi HH IM3 im. E.O.
lamoHa

Monimukoro dednaliHie nepedbayaemsca HeobxiOHICMb CBOEYACHO20 BUKOHAHHA 30800Hb. 38imu
3 NPAKMUYHUX 30HAMb SUKOHYIOMbLCA | M00AIOMbCA HA MepesipKy He Mi3Hiwe 2-x muicHie 3
MOMeHMYy 3a8epuleHHs.

Yci yyacHUKU 0c8imHbo20 npouyecy: suknada4vi i cmydeHmu 8 npouyeci pobomu euB4YEeHHS
oucyunaiHu mMarome Kepysamucb npuHyunamu akademiyHoi dobpoyecHocmi, nepedbayeHUMuU
«Kodekcom uvecmi HauioHanbHO20 ~mexHiYHo20  yHisepcumemy  YKkpaiHu  «KuigcoKuli
nosnimextiyHul iHcmumym»» https://kpi.ua/code.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

MomoyHuii KoHMpone:

BUKOHGHHA ma 3axucm 38imie 3 NPaKkmu4yHux pobim, ycbo2o makcumanoHo 40 6anie (5 6. x 8),
MiHimaneHo — 24 6anie (3 6. x8). OuiHeEMbCA camocmiliHicmbe BUKOHAHHA pobomu,
2pamomHicme 8 0popMAEHHI Ma MPABUNbHICMb BUKOHAHHA.

Kpumepii oyintosanns ma Kinbkicmo 6anie 3a npakxmuyHi pooomu:
poboma BUKOHAHA NPABUNLHO MA CAMOCMIUHO Ma 368im 30anull 3 nepuo2o pazy (8IOMIHHO) —
5 6anis,
poboma BUKOHAHA CAMOCMIUHO, dlle € HeMOYHOCMI Y pO3PAXyHKax ma ogopmienHi (0oope) —
4 6anu;
poboma 8UKOHAHA CAMOCMINHO, dle € NOMUIKU Y PO3PAXYHKAX MA 0 OPMAEHH] HeNO08HI 8i0N08i0i
Ha 3anumants (3a008i1bH0) — 3 banu;
poboma GUKOHAHA HeCAMOCMIUHO, € NOMUIKU YV PO3PAXYHKAX mMa OQOPMAEHHI, He3a008LNbHI
8i0N06idi Ha 3anumanua — 2 banu i meHule.

o xoorcnoi npakmuunoi pobomu cmyoenm noguHeH nio2omyeamu npOmMoKoJ, AKUL CKIA0AEMbCA i3:
HOMepa, HAa36u, Memu, MeopemudHux 6i0omMocmeu, 00 AKUX BKIIOYAIOMb OCHOGHI 6USHAYAHHS Md
VMOBHI NO3HAYEHHS, NOPAOOK GUKOHAHHS.

Ha 3anammi cmyoenwmu nicis onumysanus O0OnycKaromvcsi 00 GUKOHAHHA NPAKMUYHOI pobomiu.
Ilicna  woeo  euxnaoay  npogooumv O3HAUOMIEHHSA CMYOEHMI8 i3 an2OpUmMOM HNPOBEOeHHs


https://kpi.ua/code

NPaKmMuyHoi pobomu ma cmyoeHmu 8UKOHYIomb ii. Y npo0oeic mudichs cmyoenmu 000QopMa0ioms
NPOMOKOL NPAKMUYHOI poOomu  8ION0BIOHO 00 6UMO2 3AB0AHHA 1 HA HACMYNHOMY 3AHAMMI il
3axuuanms
—  MKP po3buma Ha 2 TemamuyHi KOHMpPonbHi pobomu (TKP), aki nposodsameca y suenadi mecmie
Ha 7-8-my ma 14—-15-my HasuyanbHUx MuxHAX. MakcumanoHa oyiHKa 3a KoxHy TPK 5 banis,
8cbo2o cKknadae 10 6anis 3a cemecmp. MiHimanbHa nozumusHa oyiHka 3a MKP 3 6anu, ecboeo
6 6anis. basu 3HUMCYIOMbCA 30 HEMOBHI MA HENPABUIbHI 8i0Nosioi.
Kpumepii oyinosanns ma xinokicmo 6anie 3a TKP.
- noeHa 8i0nosiob — 5 banis;
- HenosHa 6ionosiov — 4 baiu;
- HenoeéHa 8i0Nnosiob 3 HeMOYHOCMAMU — 3 balu;,
- He3a008i1bHA BION0IOb — 2 banu. i MeHue
— KaneHOapHuili KOoHmMpoab: nposadumecs 08i4i Ha cemecmp Ha 7-8 ma 14-15 muxcHi, AK
MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA 8umMo2 cunabycy. [na no3umusHO20 Mepuo2o
KaneHOapHO20 KOHMPOs CcmyoOeHm [08UHEeH Ompumamu ro3umueHi OUIHKU 3a 3axucm
npaKkmuyHux pobim Ne 1-3 (MiHimanbeHa nozumueHa oyiHka 3 6aau 3a KoxHy pobomy, 8cbo2o 9
banie 30 mpu pobomu) ma MKP Ne 1 (miHimaneHa no3umueHa ouiHka 3 6aau) i cymapHa
MiHIManbHa no3umueHa ouyiHka 12 6anis. [1a No3umueH020 0py2020 KaneHOapHO020 KOHMPOIo
cmydeHmM MOBUHEH OMPUMAMU MO3UMUBHI OUIHKU 3a 3axucm npakmu4Hux pobim NeNe 4-7
(MiHiManbHa no3umueHa ouiHka 12 6anis 3a 4 pobomu) ma MKP Ne 2 (miHimanbHa nozumusHa
ouiHka 36anau) i cymapHa MiHiMaabHA No3umueHa ouiHKa 15 6anis.

— —Cemecmposuii KOHMPOAb: eK3aMeH, MPOBOOUMbCA ) NUCLMOGIU, YCHIll abo 3miwanin hopmi, y
KoXHOMY binemi mpu numaHH=A.

Ymosu 0onycky 00 ceMecmposoz2o KOHMpPosk (MiHimaneHuli cmapmosull pelimuHe): cemecmposuli
pelimuHe He meHwe 30 6asie 30 yMo8U BUKOHAHHA YCiXx NpakmuyHux pobim, TPK Ne 1, Ne 2 (mecmis) ma
Kinbkocmi 6asie 3a sudamu pobim, 8i0onosioHo:

—  TemamuyHi KOHMpPoabHi pobomu He meHwe 6 basie (TPK No 1 He meHwe 3 6anis; TPK No 2 He

meHuwe 3 bais).

— 3axucm 38imie 3 npakmu4HuUx pobim He meHwe 24 6anis (3 6. x 8).

Bionogiodi na exzameni oyintoemocs 3a 50-0anbHo0 WKAL00, KA CKIAOAEMbCA 3 OANIB, AKI CMYyOeHm
ompumye 3a 8i0N0BI0i Ha NUMAHHA Oilemy (MaKCuUManbHo 15 b6anie 3a KoJcHe NUMAHHA Oilemy,; KONCeH
Oinem cxknadaemvcsi 3 3-X NUMAaHvb) ma HAOAMHs 6i0nosidi Ha 1 dodamkoee NumMaHHs (MAKCUMATIbHO
5 oanis). Toomo, 15 6.%3+5 6. =50 6annis.

Kpumepii oyintosarnns eionogioeti ha numarnns Oiiemy Ha eK3aMeHi ma KiivKicmob 0ai6.

— 15-14 6anie — nosHa 8idnoeiob (He meHwe 95 % nompibHoi iHgpopmauyii), cmydeHm demoHcmMpye
Mo8HI i 21UBOKI 3BHAHHA HABYAIbHO20 Mamepiany;

— 13-11 6anie — docmamHbo nosHa 8i0nogiob (He meHwe 80-85 % nompibHoi iHhopmauyii),
cmyoeHm 0eMOHCMPYE XOPOWi 3HAHHA HA84AAbHO20 Mamepiasny;

— 10-9 6anis — HernosHa 8idnosidb (ane He meHwe 60 % nompibHoi iHpopmauii), cmydoeHm
3a008inbHO 3acsois meopemuyHuli mamepias, ase O0OMNYCKAE Cymmesi Hemo4YyHocmi, w000
BUKOPUCMAHHA OMPUMAHUX 3HAHb;

— meHwe 9 banie — He3a008inbHA 8i0M08IOL, He3adosinbHe 3HanHs meopii (MeHwe 60 % nompibHol
iHhopmayii) ma BiACYTHICTb BMiHHA Ta HABUYOK Y BMPILLEHHI NOCTaBNeHUX 3aBAaHb, BignoBiab He
BiANOBiga€ ymoOBam 40 «3a40BiIbHO».

OuiHKa 3a BigMoBigb 3HMMKYETLCA — 33 MPUHLMUNOBI NOMMU/KW Y BiANOBIAI, 32 HEMOBHY BigNOBIAb, 33

HETOYHOCTI, 33 HEMpPaBUIbHE BUKOPUCTAHHA TEPMIHIB.

Kpurtepii ouiHlOBaHHA BignoBiAi Ha A0AaTKOBE NMUTAHHA:
5 6aniB — noBHa Bignosiab;
4 6ann — AOCTAaTHbLO NOBHA BiAMNOBiAb;
3 6anM — HenoBHa BiANOBiAb;
MeHLe 2 6aniB — He3a40BiNIbHA BiANOBiAb.



3aranbHa KinbKictb 6aiB 3a BiANOBiAb HA EK3aMeHi BU3HAYAETbCA W/IAXOM MiACyMOBYBaHHA 6anis
3a BignoBidi Ha NMTaHHSA eK3amMmeHaulinHoro bineTy Ta 6aniB 3a BiANoOBiAb Ha 40A4ATKOBE NUTAHHA.
Peiimune 3 oucyunninu (P/]) epaxoeye pobomy cmydenma npomszom cemecmpy (cmapmosi 6anu,
maxcumanvio 50 6., minimanvno 30 6.) ma pieeHb 3HAHb | HABUYOK, BUABIEHUX HUM HA eK3aMeHi
(maxcumanvro 50 6., minimaneno 30 6.). Ilicnia  oyinwosanns — 6ionogioeil  Ha — eK3AMeEHi
nioCymMo8yIlomvbcsi cmapmosi 6aiu ma oanu 3a eK3ameH, 3600AmbCsi 00 pPelumuHe080i OYIHKU ma
nepegoosimuvCsi 00 OYIHOK 3d YHIBEPCUMEMCbKOI WKanow (maobi.).

Tabnua BigNOBIAHOCTI PENTUHTOBUX 6aniB OLHKAM 33 YHIBEPCUTETCHKOIO LLIKAJIOH:

KinbKicme 6anie OuiHKa
100-95 BigmiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a40BiNbHO
64-60 JocTtaTHbO
MeHwe 60 He3agosinbHO
He BMKOHaHi ymoBM A0NYyCKy He ponyuwieHo

9. [OopaTtkosa iHpopmauia 3 gucumnnniHm (0CBITHbOro KOMNOHEHTA)

e Y 8UMAOKYy MpoXoOMeHH OuCMaHUiliHUX 4u OHAQUH Kypcie 30 MeMamuKol Kypcy, Wwo
niomeepoxcyemsca 8i0nogioHUMU cepmughikamamu, 000amkoso Hapaxosyromscs 10 basie.

o [lepenik numanv Ha I ma 2 memamuuni KOHmMpobHi pobomu 3Haxooumseca & JJooamky A

o [lepenik numaHe, AKi BUHOCAMbLCA HA cemecmposuli KOHMPosab (ek3ameH) 3Haxo0umecs 8
Jlooamky b.

e [lpakmuyHi pobomu nAGHYIOMbLCA 3  MAKCUMG/AbHUM — BUKOPUCMAHHAM  06/100HAHHA
nabopamopiti  LUKKHO «Mamepiano3Haecmeo myaonaasKux crosayk ma KOmMno3umis» 8
cmpykmypi HHIM3 im. €. O. llamoHa, AKe 3acmoco8yeEMbCA Npu 00epHaHHI Ma 00CAiOHEHHI
WUPOKO20 CrieKmpy rnopowKo8uUx, KOMNO3UYiliHux mamepiasie ma nokpummis.

Po6ouy nporpamy HaB4aAbHOI gucUUNAiHK (cunabyc):
CKknapeHo:

npodecopom Kadeapu BUCOKOTEMNEpPaTypPHUX MaTepianiB Ta MOPOLIKOBOI MeTanyprii, A4OKTOpom
TeXHiYHUX HayK, npodecopom, KOpkoBoto OnekcaHApolo IBaHIBHOIO

YxBaneHo:
Kadeppoto BucokotemnepatypHUX maTtepiaziiB Ta NOPOLIKOBOI meTanyprii

(npotokon Ne 17 Big, 26.06.2024 p.)

MoropaxeHo:

MeTtoaunuHolo Komicieto IHCTUTYTYy maTepianio3HaBCTBa Ta 3BaptoBaHHA imeHi €.0.MaToHa
(npotokon Ne 12/24 Bip, 28 uepsHa 2024 p.)




Jlooamox A
ITEPEJIIK IIUTAHD,
SIKi BUHHOCATBHCSI HA TEeMATUYHI KOHTPOJIbHI po0oTH

TemaTnyHa KOHTpPOJIbHA poldoTa 1:

1. 3aranpbHa XapaKTepUCTHUKA  JUCTepCHUX cucteM. O3HAKM JHUCIIEPCHUX CHUCTEM, OCHOBHI
BHU3HAYCHHS Ta 0COOMMBOCTI. HaBediTh NpuKIaau AUCIEPCHUX CHCTEM.

2. SIKi XapaKTepUCTHKH € KUTbKICHOIO MipOIO po3ApiOHEHOCTI peYOBUHU?

3. HapnaiiTe BU3HaYeHHSI TUCTIEPCHOCTI, MTUTOMOI MOBepxHi. OWHUII BUMIPIOBAHHS.

4, Bin doro 3anexuTh IIIONIAa MATOMOI TMOBEpXHI? K TeoMerpis YaCTHHOK qucriepcHoi dasu
BIJIMBAE Ha IJIOUTY TUTOMOI OBEPXHi?

o. 3a IKMMU OCHOBHHMH O3HAaKaMU KIaCU(IKYIOTh TUCTIEPCHI CUCTEMH?

6. Knacuoikauia nucnepcuux cucreM. Hanatu npuxnam.

1. Kracudikamis IUcrepCHUX CHCTEM B 3aJI€KHOCTI BiJl pO3MIPY €JIEMEHTIB/YaCTHHOK TUCIEPCHOT

(da3m, 3a arperaTHUM CTaHOM JUCIEPCHOI (a3 Ta JUCHEPCITHOTO CEpeOBUINA, 3a B3AEMOJIIEI0 MK
YaCTUHKAaMH, 32 MDK(a3HOI0 B3aEMO/IIEIO0, 3a TOMOJIOTIYHUMH O3HAKAMHU.

8. UM 060yMOBJIEHO PI3HOMAHITTS TUCIIEPCHUX CUCTEM?
9. SIxi meTou AucniepryBaHHs MarepianiB Bu 3Haere?
10.  MonekynspHO-KIHETUYHI SBHIA B TUCTIEPCHUX cucTeMax. HamaiiTe X XapakTepuCTHKY.

11. Sxa npupoma OpOyHIBCBKOTO pyXy 4YacTHHOK? SIK  XapaKTepu3yBaTH IHTEHCHUBHICTH
OpOYHIBCHKOTO PyXy YaCTUHOK?

12.  Hapaiite Bu3HaueHHs mudysii. Um € mporec andy3ii 0OOPOTHHM 1 SIKHM YHHOM MOSKITHBO
nmoBepHEHHs cuctemMu y Buxigauii ctan? Illo € pymiitHorO cumoro mporecy audysii? Yum odymoBieHa
mudy3ia? Axuit Hanpsim mae mudy3is?

13.  ®i3uuHa cyTHICTH KoediieHTy mudysii. Ak po3paxyBatu po3Mmip YaCTUHOK 3a KOE(DIIEHTOM
mudy3ii ?

Sxuii 3B’130K MK CepeIHIM 3CYBOM YACTHHKH Ta KoedirieHToM Audy3ii?

14. Hanatite Bu3HauenHs cemuMentarii. Komu BigOyBaeTbesi cenmuMeHTarisi? SIk BUKOPHCTOBYIOTH
SIBUILE CEOUMEHTALI?

15. Ha sxomy ¢i3MYHOMY MPUHIIMIT 3aCHOBAHO METOJ| CEIUMEHTAIIHHOTO aHali3y? 3 SKOK METOI0
BUKOPUCTOBYIOTh YAbTpaueHTpUGyru? s SKUX CHUCTEM 3aCTOCOBYETbCS CEIUMEHTAIIMHMM aHami3 y
BIILIGHTPOBOMY I10JI1, a JIJIsl IKMX B rpaBiTalliitHOMY?

16. Sxi cunm [i0Th Ha YaCTHHKH, IO OCIAAIOTh B Mpolieci ceaumenTantii? YoMy nporecu nudysii ta
CeIMMEHTAllll € KOHKYPYIOUMMH?

17. Bix yoro 3amexuTh MBUIAKICTH ceAMMEHTAIlli? Ik MOXHA TPUCKOPUTH CETUMEHTAIIII0?

18. Illo Take mudysiiiHO-cequMeHTaliiiHa piBHOBara? SIKMM 3aKOHOM XapakTepusyeTbcs? B skux
CUCTEMax BCTAaHOBIIIOETHCS CEAMMEHTalIHO-1(Dy31iiHa piBHOBara?

19. B yomy nossraroTh BIIMIHHOCTI CTPYKTYpH MOBEPXHEBOTO ILIAPY Bill CTPYKTYPHU BHYTPIIIHHOTO
00’emy? B oMy npru4rHa BUHUKHEHHS Ha/JIMIIKOBOI €Heprii HoBepXHeBOro mapy?

20.  HapaiiTe NOHATTS MOBEPXHEBOTO HATATY SIK TepMoAMHaMiuHO1 QyHKuil. TepmoaunamiyHuii Bupa3
11 BenuuuHU 6. Hagalite cunoBe Ta eHepreTHyHe BU3HAYEHHS MTOBEPXHEBOTO HATATY.

21.  TlosicHUTH, 32 PaxyHOK YOro BUHMKA€ MOBEPXHEBMH HATAr. SIKi CHMIM BIANOBIAAIOTH 3a HOro
BUSIBJICHHS?

22.  IlpaBuno ¢a3 ['i06ca ans nucnepcHUX Ta HaHOCHCTEM. B 4oMmy pi3HMIA 3 KJIAaCUYHUM IPaBUIOM
¢a3 I'i66ca?

23. Ska ¢opma Tina € HaiOUTBII TepMoauHamiuHO cTiiikoro? Ilpuninun I'i66ca-KropiIlpuniun
I'i66ca-Kropi s pinunu. Sxa gpopma € TepmoctadbiibHO0O Uit MoHOKpHcTana? Koncranra Bynboda.

24.  KepyBaHHS CTyNEHEM JUCIEPCHOCTI: SIK OTPUMATH YIAbTPAAUCIEPCHI CHCTEMH, IpyO0aAUCIIEPCHI,

TOJTi- Ta MOHOAUCIIEPCHI CUCTEMHU?

TemMaTH4HA KOHTPOJIbHA Po6OTa 2:

1. Po3mipHa 3anexHICTh (po3MipHUI epeKT) (i3UKO-XIMIYHUX BIACTUBOCTEH TUCIEPCHUX CHUCTEM.
Sk 3MIHIOIOTBCS BJIACTUBOCTI MaTepialiB Mpu HOpiOHEHH]?



2. Jnst sIKuX pO3MIpIB €JIEMEHTIB CTPYKTYpPH PO3MIpHA 3aJeKHICTh BIACTUBOCTEH AMCHEPCHHUX
CHCTEM TPOSIBIAETHCS HalOUTbI iHTeHCHBHO? YoMy?

3. Uwu 3MIHIOIOTBCS BJIACTUBOCTI MaTepiary 31 30UIbIIEHHSM CTYIEHIO PO3APOOIEHOCTI 1 yoMy?

4. 3 ynM TOB’s13aHI po3MipHi edekTH (3ajexHocTi) B HaHocucTeMax? YoMy BHHUKAIOTH PO3MIpHI
edextu?

S. BB mucniepcHOCTI (po3MipHa 3aIeKHICTh) Ha TEPMIvHI BJIaCTUBOCTI MaTepiaiiB.

6. BB po3mipy KpHCTaNiTiB Ha TEPMOJMHAMIUHI BIIACTUBOCTI MaTepialiB.

1. BrmB po3mipy KpHCTamiTiB Ha peakdiifHy Ta AUQyY3idHY 3JaTHICTH 1 KaTaJiTUYHY aKTHBHICTH
MaTepiaiiB.

8. Bruis JUCTICPCHOCTI HAa MEXaHIYHI BJIACTHBOCTI MaTepialiB: pO3MIpHA 3aJCKHICTh
XapaKTePUCTUK MIITHOCTI Ta TUNIACTHYHOCTI.

9. Hapaiite Bu3HaueHHs aaresii Ta koresii. HaBeniTh iX KUIbKICHI XapaKTEPUCTUKH.

10.  PoOora aaresii s 180X TBepaux Ti1. PoboTa anresii piguan. PoboTta koresii.

11. [lo Take 3mouyBanHs? LLlo Take kpaitoBuit KyT 3MOUyBaHHS?

12. 3akoH (piBasHH:) FOHra, Hrompe, FOunra-/{ronpe. st 40ro BOHU BUKOPUCTOBYIOTHCSA?

13.  Slxum KpuTepieM BU3HAYAETHCS CTYITIHb 3MOUYBaHHS?

14.  OxapakrepusyiiTe yMOBH 3MOUYBAaHHS Ta HE3MOUYBAHHS, a TAKOXK MOSCHUTD, B TKOMY BHIIAKY
MOJKE€ CIIOCTepIraTucss HeoOMeXeHe pO3TIKaHHS.

15.  Illo Take kanuisipHui TUCK? SIKi BETUYMHM BIUIMBAIOTH HA BUCOTY KAIUIAPHOTO MiTHATTS PIIUHU?
16. B sikoMy BHUIaJKy B KaluIsApi CIIOCTEPIra€ThbCsl yBIrHYTHH, a B SIKOMY OTTYKJIHIA MEHICK?

17.  SxinpouecwH, 1o BiIOYBalOTHCS HA MEXK1 pO3JILTY KOHACHCOBAaHUX (Da3 3 MOBITPSIM, MOXKYTh
BUKJIMKATH 3HUKEHHS €Heprii reTeporeHHo1 cucTeMu?

18.  Illo HasmuBaroTh ancopOIriero? SIKi peYOBHHHN HA3UBAIOTHCS “‘ajicopOeHTamMu’” Ta “ajcopOTuBamMu’?
19. B sixux onuHHISX BUMIPIOETHCS afcopOitis? Tunum amcopOiii Ta X XapakTepucTrKa.

20.  SIxi BemWYMHU BUKOPUCTOBYIOTH TSI KUTbKiCHOTO onucy aacopomii? Illo Take poboTta agcopOirii?
21. UumM Bifgpi3HAETbCS XeMOCcoOIIist Bif (i3MIHOT aacopOIrii?

22. Meroan oTpuMaHHS aucniepcHUX MmatepianiB. Kriacudikaiis OCHOBHUX METOIB OTPUMaHHS
JUCTIEPCHUX MaTepialliB 3a CTPYKTYpoio (PO3Mip €JIEMEHTIB CTPYKTYpPH, Pa3OpIEHTYBAaHHSIM T'pPaHHIlh
po3aury)..

23. IlopomkoBa TEXHOJIOTiSI OTPUMAaHHS YJAbTPAAUCIEPCHUX MaTepiamiB. MeToau OTpUMaHHS
JUCTIEPCHUX MaTepiaiiB: METOIM MOPOIIKOBOT METAIYprii. MeToiu KOHCOIialii mopokis.

24.  Meroau oTpuMaHHs 00’€MHHMX YJIBTPAIUCIIEPCHUX MaTepialliB: METOJAM IHTCHCHBHOI TUIACTHYHOT
nedopmarrii.

25. Meroau noBepXHEBOi IHTEHCUBHOI Aedopmaltiiii, 0cOOIUBOCTI METOMIIB, OCOOJIMBOCTI CTPYKTYPH.
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Jlooamox b
NEPEJIIK IIMTAHD,
SIKi BUHOCATBLCSI HA CEMeCTPOBHUII KOHTPOJIb

3arasibHa XapakTEpUCTHKAa  JAUCHepcHUX cucteM. O3HAaKM JUCIEPCHHUX CHUCTEM, OCHOBHI
BHU3HAYCHHS, 0COONMMBOCTI. HaBeiTh MpHUKIIaay JUCTIEPCHUX CUCTEM.

KinbKicHI XapaKTEpUCTHKH TUCTIEPCHOCTI.

SIKi XapaKTepUCTHKH € KUTbKICHOIO MipOIO po3ApiOHEHOCTI peYOBUHU?

Hapnaiite Bu3HaueHHst qucriepcHocTi. OIMHUI BUMIPIOBAHHS.

o Take muom@a MUTOMOI MOBEpXHI ab0 «mUTOMa TOBEPXHs»? SIKMM YMHOM BHU3HAYAETHCS
«ITUTOMA TIOBEPXHSI», OJJMHULIl BUMIPIOBAaHHS?

Bix yoro 3anexuTs 1m011a TUTOMOI MOBEPXHi? K TeoMeTpisi YaCTHHOK

JucrepcHoi a3y BIUIMBAE HA IUIOILY TUTOMOT MOBEPXH1?

3a SIKUMU OCHOBHUMH O3HAaKaMH MOXHa IMPOBECTU KIacU(PIKaIil0 JUCIIEPCHUX cucTeM?
Knacudikaris qucnepcHux cucteM 3a CTpykTypoto. Hanatu npukinaam.

. Knmacudikairiss gucnepcHUX CUCTEM B 3aJI€KHOCTI BiJl PO3MIPY YaCTHHOK JUCTIEPCHOT (ha3u.
. Kinacuikanist nucnepcHux cucreM o BUAY (FreOMETpUUHO1 popMi) rucnepcHoi Gpa3u?
. Knacudikanist qucnepcHuX cucTeM 3a arperaTHUM CTaHOM JAMCIEpCHOI (pa3u Ta aucnepciiiHoro

cepenoBuina. Yum 0OyMOBIICHO PI3HOMAHITTS AUCTIEPCHUX CUCTEM?

CKUlbKM Ta SKHX KOMOIHAIIi arperaTHoro CcTaHy JucnepcHoi (a3u Ta AMCTepCiiHOTO
cepenoBuina icHye? HaBectu npukiaam.

SIxi meTou AucniepryBaHHs MarepianiB Bu 3Haere?

SIKi BNAcCTUBOCTI JUCHEPCHUX CUCTEM BIIHOCATH 10 MOJIEKYIspHO-KiHeTHuHuX? Hapaiite ix
XapaKTEePUCTHKY.

Sxa mpupoma OpOYHIBCBKOTO pPyXy dYacTHHOK? SIK  XapakTepu3yBaTh IHTCHCHBHICTb
OpOYHIBCHKOTO PYXy YaCTHHOK?

Hanatite Bu3HaueHHs audysii. Uun € mpomec mudy3ii 0OOpPOTHUM 1 SKUM YHHOM MOJKJIIMBO
MMOBEPHEHHS CUCTEMH Y BUX1THHUH CTaH?

[llo € pymiiiHOW0O cuiorw mporecy audys3ii? YUum obymorieHa mudysia? Sxkuil HampsM Mae
mudy3isa?

®di3uyHa CyTHICTh KoedimieHTy audysii. Sk po3paxyBaTd po3mip YaCTHUHOK 3a KOE(DIiEHTOM
mudys3ii ?

Sxuii 3B’130K MK cepeHIM 3CYBOM YaCTHHKH Ta KoedimieHToM nudy3ii?

Hanalite Bu3HaueHHs cemuMeHtamnii. Komu BigOyBaeTbesi cenuMeHTarisi? SIk BUKOPHCTOBYIOTH
SIBUILIE CEAMMEHTAII11?

.Ha sxomy ¢i3muHOMYy IpHUHIIHMIII 3aCHOBAHO METO] CEAUMEHTALIHHOTO aHami3y? 3 KO METOI0

BUKOPUCTOBYIOTh YJbTpaueHTpUudyru? Jlias SIKUX CHUCTEM 3aCTOCOBYETHCS CEIUMEHTAIlIHHUN
aHaJli3 y BIALIEGHTPOBOMY IOJi, a JAJIsl IKUX B IpaBiTallitHOMY?

Sxi cum Air0Th HAa YaCTUHKH, IO OCIAI0Th B MPOIIEC] CEIUMEHTAIT1i?

Yomy nporiecu audy3ii Ta cenuMeHTallii € KOHKypYHOYHMU?

Bin yoro 3anexuTh MBUAKICTh ceUMEHTaIlii? Ik MOKHA TPUCKOPUTH CEAMMEHTAIi10?

o Take audys3iiHO-cenMMeHTalliifHa piBHOBara? SIKuM 3aKOHOM XapakTepu3yeTbcsi? B sxux
crcTeMax BCTAHOBJIIOETHCS CEIUMEHTALIHHO -1 (dy31liHa piBHOBara?

. B yomy mosArarote BIIMIHHOCTI CTPYKTYPU MOBEPXHEBOIO ILIApy BiJ CTPYKTYpH BHYTPILIHBOTO

00’emy? B yoMy npu4rHa BUHUKHEHHS HA/IJIMIIKOBOI €Heprii HoBepXHeBoro mapy?

HapnaiiTe NOHATTS MOBEPXHEBOTO HATATY AK TepMoauHaMiuHol pyHkIii. TepmoauHaMiuHuil BUpa3
U1l BEJIMYMHH ©.

Hapnaiite cuioBe Ta eHepreTHyHe BU3HAUYEHHS MMOBEPXHEBOTO HATATY.

3a paxyHOK 4YOT0 BUHUKA€E IMOBEPXHEBUIN HATAT. SIKi CHJIM BIANIOBIAAIOTH 32 HOTO BUSIBJICHHS?
IIpaBuno a3 I'i66ca ans aucnepcHUX cucteM. B yoMy pi3HHMIS 3 KIACHYHUM IpaBUiIoM ¢a3
I'i60ca?

SIxa popma Tina € HaiiOLIBII TepMoguHaMIUHO cTiiikoto? [Ipunuun I'i66ca-Kropi.



33. llpunmun ['166ca-Kropi mnst piguau. Slka ¢dopma € TepMOCTaOULIBHOIO JUIsi MOHOKpHUCTana?
KoncranTa Bynbda.

34. KepyBaHHsl CTyNeHeM JUCHEPCHOCTI: K OTPUMAaTH YJIbTPAJUCIEPCHI Ta HAaHOCHCTEMH,
rpy0oIucCTIepCHi, OJIi- Ta MOHOIUCTIEPCHI CHCTEMU?

35. Po3mipHa 3anexHicTs (po3MipHUN e(eKT) (i3MKO-XIMIYHUX BIACTUBOCTEH IHCIIEPCHUX CHCTEM.
SIK 3MIHIOFOTHCS BJIACTUBOCTI MaTepialiB MPHU MOAPIOHEHHI 10 HAHOPO3MIpiB?

36. [Inst AKMX pO3MIpPIB €IEMEHTIB CTPYKTYpH PO3MIpHA 3aJICKHICTh BIIACTHBOCTEH HAHOCHUCTEM
MPOSIBISIETHCS HAUOUTBI iHTEHCUBHO? Yomy?

37. Yu 3MIHIOIOTBCS BIIACTUBOCTI MaTepiary 31 30UIBIIEHHSIM CTYICHIO PO3IPOOICHOCTI 1 YoMy?

38. 3 unM noB’s13aH1 po3MipHi epekTH (3aJIe)KHOCTI) B AUCHEPCHUX CHCTEMax?

39. BruuB aucriepcHOCTI (po3MipHa 3aIeKHICTh) Ha TEPMidHI BIIACTHBOCTI MaTepiaiB.

40. BrutuB po3Mipy KpUCTAITIB Ha TEPMOIUHAMIYHI BJIACTUBOCTI MaTepiaiB.

41. BinuB po3Mipy KpUCTaIITIB Ha peakiiiiHy Ta 1u¢y3iiHy 34aTHICTh 1 KaTAIITUYHY aKTUBHICTb.

42. Bruus JIUCTIEPCHOCTI HA MEXaHIuH1 BJIACTHUBOCTI MarepiaiiB: pO3MIpHA 3aJIeKHICTh
XapaKTEPUCTUK MIIIHOCTI Ta MJIACTUYHOCTI.

43. Hanaiite BU3Ha4eHHs aare3ii Ta koresii. HaBediTh iX KUTbKICHI XapaKTEpUCTHKH.

44. PobGora aaresii ans ABoX TBepaux Tul. PoOoTta aaresii pinnuu. Pobora xoresii.

45. o Take 3mouyBanHs? 11lo Take kpailoBuil KyT 3MOUyBaHHS ?

46. 3akoH (piBHsaHH:) tOHra, [dromnpe, FOHra-/lronpe. /[ 940ro BOHN BUKOPUCTOBYIOTHCS ?

47. SIkuM KpUTepieEM BU3HAYAETHCA CTYIIHb 3MOYYBaHHS?

48. OxapakTepHu3yiTe YMOBH 3MOUYBAHHS Ta HE3MOUYBAHHS, & TAKOXK TOSICHUTD, B TKOMY BHIIAJIKY
MOJKE CIIOCTepIraTucss HeoOMeXeHe pO3TIKaHHS.

49. lo Take xamisipHUi THCK? SIKi BeTMYMHM BIUTMBAIOTH HA BHCOTY KAIUISIPHOTO MiTHATTS PiHHA?

50. B sskoMy BUTIQKy B KaIlIsApi CIOCTEPIra€ThCs YBITHYTHM, a B SIKOMY OMYKJIHI MEHICK?

51. Sxi mporiecH, 1m0 BiAOYBAOTHCS HA MEXKi PO3AUTY KOHJEHCOBaHMX (a3 3 OBITPSIM, MOXKYTh
BHUKJIMKATH 3HIKCHHS €HEPTii TeTepOreHHOT CUCTEMM?

52. lllo Ha3uBawTh agcopoOIicro? ki pedoBUHN HA3UBAIOTHCA “‘aicopObeHTamMu’ Ta “amcopOTuBamMmu’?

53. B sxux oMHHIX BUMIPIOETHCS afcopOitis? Tumm amcopOrii Ta ix XapaKTepucTHKa.

54. SIxi BeMWYMHU BUKOPHUCTOBYIOTH ISl KUTbKICHOTO omucy aacopoOii? Illo Take poboTta amcopOirii?

55. Yum BiapizHAETHCA XeMocoO1is Bia Gi3uuHoi agcopOIii?

56. Meroan oTpuMaHHS JucniepcHUX wmatepianiB. Kiacudikaiis OCHOBHUX METOJIB OTPUMaHHS
JUCTIEPCHUX MaTepialiB 3a CTPYKTYPOrO (pO3Mip €JIEeMEHTIB CTPYKTYPH, pa3opi€HTyBaHHSIM
TPaHUILh PO3JLTY)..

57.IlopomkoBa TEXHOJIOTISI OTPUMAHHS YIbTPAAUCIEPCHUX MarepiamiB. MeToau OTpUMaHHS
JTUCTIEPCHUX MaTepiaiiB: METOIM MOPOIIKOBOT METAIYprii. MeToin KOHCOIi1a11ii HAHOTTOPOIIIKIB.

58. Metoau oTpuMaHHs 00’€MHUX YIBTPAIUCIEPCHUX MaTepiaiiB: METOJU IHTEHCUBHOI MIACTUYHOT
nedopmarrii.

59. Metou moBepXHEBOi IHTEHCUBHOI iepopmaltiiii, 0coOIUBOCTI METO/1IB, 0COOIUBOCTI CTPYKTYPH.

60.B uomy mojsrae KOMIUJIEKCHUH MiAXiZ A0 JOCIIIPKEHHS AMCIEPCHUX MarepianiB. Meroau
JOCTIIKEHHS CTPYKTYPH AUCIIEPCHUX MaTepiaiB.

61. [Ipu3HaueHHs METOIIB CKaHYIOUO1 elneKTpoHHOI Mikpockomii (CEM)?

62. Ski 3amaul BUPIMIYIOTh CHEKTpalbHi METOIH MOCHTIIKEHHS (BIMC
EOC, POP, SI'P)?

63. fIki 3a1a4i BUPIIYIOTh METOJIaMH CKaHYI0401 30HA0B01 Mikpockorii (ACM ta CTM)?

64. ki 3a1a4i BUPIIIYIOTh METO/IaMH M10JIOBOT I0HHOT MIKPOCKOTIIi?

65. Ski 3amaui Bupinryroth Mmerogamu CEM?

66. [Ipu3HaueHHsT METOMIB MPOCBIYYBalIbHOI eneKTpoHHOi Mikpockorii (ITEM) ta npocBiuyBajibHOT
€JIIEKTPOHHOI MIKPOCKOTIii BUCOKOT po3aUTbHOI 31aTHOCTI (BPIIEM).

67. Ilpu3HadyeHHs METO/IIB PEHTT€HOCTPYKTYPHOTO aHai3y.

68. fIki MexaHiuH1 XapaKTepUCTUKN HaHOMATepiaaiB MOXKHA BU3HAYUTH METOJaMU 1HJCHTYBaHHA?
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