QE HauioHanbHUIA TEXHIYHKUI YHiIBEpCUTET YKpaiHu ' ';_-o\ Kadeapa
ag f(KVII.BCbKVII/I MNOMTEXHIYHUWU IHCTUTYT { o) ﬁ-“u BMCOKOTEMMepaTypPHUX
imeHi ITOPA CIKOPCbKOIO» MmaTepianis Ta NOPOLIKOBOI

meTanyprii

AUCNEPCHI CUCTEMWU | NOBEPXHEBI ABULLA

Pob6oua nporpama HaB4anbHOI gucuunaiiu (Cunabyc)

%)
v

PeKBi3nTK HaBYa/IbHOI AUCLUNAIHN

PiBeHb BULLOT OCBITH Apyeauli (mazicmepcokuli)

Fanysb 3HaHb 13 MexaHiuyHa iHxceHepis®

CneujianbHictb 132 Mamepiaano3Hascmeso

OcBiTHbO-NpOdeciiiHa HaHomexHonoezii ma komn’tomepHuli duzaliH mamepianie

nporpama

Cratyc gucumnniim Bubipkosa

dopma HaBUYaHHA oyHa(deHHa)/ /OucmaHnyitiHa

Pik niarotoBKu, cemectp 1 Kypc, secHAHuUl cemecmp

O6car gucuunninm 5 kpedumis ECTS / 150 200uH, 36 200uH nekyiti, 18 200UH NMPaKmMU4YHUX 3aHAMb,
96 200uH CPC

CemecTtpoBuii KoHTponb/  ex3ameH / MKP
KOHTPOJIbHi 3axoau

Po3Knapg 3aHATb http://roz.kpi.ua (/lekyia —1 pa3 Ha MuxcdeHb, MPAKMuU4He 3aHamms — 1 pa3 Ha
080 MUXCHI )

MoBa BUKNaAaHHA YKpaiHceKa

IHpopmauis npo NekTop: 0okmop mexHiyHUX HayK, npogecop, KOpkosa OnekcaHOpa leaHisHa, e-

KepiBHUKa Kypcy / mail: yurkova2403@gmail.com ?

BUKNagavis MpaKTnyHi: 0oKmMop mexHiYHUX Hayk, npogecop, tOpkosa OnekcaHOpa leaHisHa,
e- mail: yurkova2403@gmail.com

Po3mileHHs Kypcy https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257799

https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257800
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257802

Mporpama HaBYaNIbHOI AUCLMNAIHN
1. Onuc HaBYaNbHOI AUCUUNAIHWY, i MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaTu HaBUYaHHA

Busuennsa nasuanvnoi oucyuniinu Haoae 3000y8auy MOXCIUBICIMb OZHALOMUMUCA 3 CYUACHUM DIBHEM
HAYKOBUX O00CNIONCEHb 8 001acCmi OUCNEPCHUX CUCTeM Md NOBEePXHe8UX s68uly, wo 6i00Y8aomvCs HA
epanuyi po3oiny gaz, noerubumu npogecitiny ni0comosKy 6 MedHcax CHeyialbHOCmi ma O0C8imHbOI
npocpamu, 3000ymu 000amxosi pe3yibmamu HasuanHs. Lo ducyunniHy eapmo e4umu 0714 moao, w06
CMamu KOHKYpPeHMOCNpPOMOXHUM gaxisyem. OmpuUMaHHA mamepianie/mokpummie 308mpauwiH6020
OHA 3 Nid8UWEeHUMU (Bi3UKO-XIMIYHUMU Ma MexaHiYHUMU 8/1aCmu8oCmMamMu 018 eKCmpemMasabHUX YMo8
eKkcrnayamayii — ye ymeopeHHA ma po38UMOK OucrnepcHux cucmem. [Jnaa CMEOPEHHA HOB8UX
HaHomamepianie Ma PAyioHAsbHO20 YNpPAsAiHHA MexHOA02IMHUMU fpoyecamu HeobxioHo 80s100imu
3HAHHAMU 30KOHI8, AKUM MiOKOPAOMbCA 2emMepOo2eHHi CUCMeMU, [ YMIHHAM KiIIbKICHO Xapakmepu3yeamu

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

Jtst muctuIniie npogeCiiftHO-IPaKTHYIHOI TiATOTOBKA 3a3HAYa€THCS 1H(pOpMAIlis BiAIIOBITHO 1O HABYAIBHOTO TUIAHY.

Jiis coriabHO-TYMaHITAPHAX TUCIUTUTIH BKA3YETHCS MEPEiK rairy3el, CrieialbHOCTeH, a00 «IJIs BCIX».

2 ENleKTpOHHA MOIITA BUKJIa/[aua a0o iHIIi KOHTAKTH JUIsl 3B0POTHOTO 3B SI3KY, MOYKIIMBO 3a3HAYMTH IPHHOMHI TOMHK a60
TOAWMHU JIJIsl KOMYHIKaIii y pa3i 3a3Ha4eHHs KOHTAaKTHUX TenedoHiB. s crmadycy AUCIUILTIHY, SKY BUKIATae Oarato
BHKJIQIa4iB (HATIPUKIIAT, icTOPis, (Piocodis TOMO) MOXKHA 3a3HAYUTH CTOPIHKY CAUTY JIe TIPEICTABICHO KOHTAKTHY
iH(OpMAIIiFO BUKJIAIaviB TSI BIIOBIAHAX TPYII, ()aKyIbTETiB, IHCTUTYTIB.


http://roz.kpi.ua/
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257799
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257800

i onucamu ix cmpykmypy ma enracmugocmi. Ompumani 3HaHHA CMAHYMb 8 NPU200i AK Y O0CIIOHUYLKOT
OIANILHOCMI, MAK Ul Y NOBCAKOEHHOMY HCUMMII.

IIpeomem Ooucyunninu «/Jucnepcui cucmemu i NOBEPXHEBI ABUWA» — BUBUEHHS OCOOIUBOCMEU GNIUBY
OUCnepCHOCMI Ma NOBEPXHEGUX ABUY, WO BUHUKAIOMb HA ePAHUYI PO30iny ¢a3 6 OUCnepCHUX CUCMeMAx,
HA QI3UKO-XIMIUHI Ma MeXAHIUHI 81ACMUBOCTT NOPOUKOBUX | KOMNOZUYIUHUX MaAmMepianie i NOKpummis 3
HUX Npu iIX OMPUMAHHI PIBHUMU MemooaMu, 6 m.4. MemooaMu NOPOWKOBOI memanypeii, 0
NPOCHO3Y8AHHA IX GlACMUBOCMEU 6 3ANeHCHOCMI 8I0 CKAIA0y, CMPYKMYpU, po3mipy elemMeHmie
cmpyKkmypu, 0Jisl CMEOPEHHs. HOBUX Mamepianie 3 Hanepeo 3a0aHuUMU YHKYIOHATbHUMU 81ACMUBOCAMU.

Memoro 8UK1AOaHHSA HABYAbHOI BuCYUNAIHU € hOPMYBAHHA Yy cmyOeHmie KomrnemeHmHocmed,
wo niocusmorome haxosi KOMnemeHmMHoOcmi cneuianbHOCMi, MAKuXx fK:

— 30amHicmb 8 KOHMeKCmi npoghecilinoi OiANbHOCMI GUKOPUCIOBY8AMU 3HAHHSA NPO OUCNEPCHI
cucmemu, ocobaugocmi ix eracmusocmell ma NOBePXHesi ABUWA, OCHOBHI NOHAMMS, 00 €Kmu
BUBYEHHS, MeMOOU OMPUMAHHS MA OOCTIONHCEHHSL,

— 30amHiCMb AHANI3Y8AMU POJIb POMIPHUX eheKkmis 8 Qi3uKo-XiMii OUCNepCHUX cucmem, GNIUB
OuCnepcHOCmi ma nNoBepXHEeBUX ABUW HA (PIZUKO-XIMIUHI Ma MeXAHIYHI 81aCMUBOCMI NOPOUUKOBUX
I KOMNO3UYitiHuUX mamepianie ma eupoOie i NOKpummie 3 HUX NpU iX OMPUMAHHI Memooamu
NOpoOULKO8OI Memastypaii;

—  30amHicmb NPOSHO3Y8aAMU PIZUKO-XIMIYHI MA MEXAHIYHI 1ACMUBOCMI OUCNEPCHUX Mamepiaie 8
3aNeHCHOCMI 8i0 PO3MIpY eleMeHmie CMPYKmypu, ix po3nooiny 3a po3mipamu Ois CMEOPEeHHs
HOBUX Mamepianie 3 Hanepeo 3a0aHuUMU QYHKYIOHATbHUMU GIIACIMUBOCAMU,

— 30amHicmov 0OIPYHMOBAHO 0OUpamu Cy4acHi Memoou 00CIIOHNCEHHs CMPYKMYPU, XIMIYHO20 CK1ady,
QDiBUKO-XIMIUHUX ~mMa MeXAHiYHuxX eaacmueocmetll OUCNEPCHUX mamepianié (NopouKosux,
KOMNO3UYTUHUX, KEPAMIYHUX, MOWO.)

30amuicms  00IPYHMOBaHO OOUPATH CYUACHI Memoou ma MeXHONO2IUHI 8apiaHmu OMpUMAHHS
oucnepcHux mamepianie 0as 3a0aAHUX VMO8 eKCHIyamayii 3 VYPaxy8awHAM GUMOZ HAOIUHOCHI,
EeKOHOMIYHOCMI MA eKON02TUHUX HACAIOKIB IX 3ACMOCYBAHHS, A MAKOMC Chep 3aCMOCYBAHHS.

CmydeHmu marome npooemMoHcmpysamu 3HaHHA, W0 No2aubaooms pe3yabomamu HA8YAHHA:
—  MepMIHON02I] HAYKU NPO OUCHEPCHI CucmeMu ma NOBEepXHeSl A8uwa (OCHOBHI NOHAMMI Mda

BUBHAYECHHS),

—  OCHOBHUX KIIbKICHUX XAPAKMEPUCMUK PO30POOIIeHOCMI PeyO8UHU, OCHOBHUX CReYUDIYHUX O3HAK

i Knacugirayii oucnepcrux cucmem i NOBEPXHEBUX SAGUUY,

—  MOJeKYIAPHO-KIHEMUYHUX 81ACMUBOCMELl OUCNEPCHUX CUCIEM MA iX KiIbKICHUX XapaKmMepUucmux,
- Gpaxmopis, wo enausarOmMb HaA CMIUKICMb OUCNEPCHUX Ccucmem ma ix egonoyir, 6udie

CMIUKOCMI OUCNEePCHUX cUcmeM, MepMOOUHAMIYHUX MA KIHeMUYHUX pakmopie cmilikocmi;

— poni 00’emy ma noeepxHi 6 @I3UKO-XIMIYHUX 61ACMUBOCMAX Mamepiani, o0cobaugocmel

NOBepXHeBUX AU, MEPMOOUHAMIYHUX NaApaAMempie N0BEPXHEB020 uapy;

—  NnauU8y OUCNepCHOCMI HA peakyiuHy 30AMHICMb, PO3YUHHICL DEeYOBUHU, PIBHOBAZY XIMIUHOT
peakyii, memnepamypy (azosux nepexoois;
—  OCHOBHUX NOBEPXHEBUX ABUW. NOBEPXHeSUll Hamse, a0copoyis, adee3is, 3MOYYBAHHSI, POZMIKAHHSL,

KaninapHicmeo,

— POJli NOBEPXHEBUX ABUWY 8 NPOYEcax OMPUMAHHA, NPECYBAHHA, CHIKAHHA NOPOWKIE, OMPUMAHHS

KOMNO3UYTUHUX Mamepianie, HaHeCeHHs NOKPUMMIg;

—  OCHOBHUX MemOo0i8 O0CNIONCEHHS. OUCNEPCHUX CUCTNEM | NOBEPXHEBUX ABULY,
—  OCHOBHUX CnOCO0i68 OMPUMAHHA OUCNEPCHUX CUCTIEM.
cmyodeHmu no8uUHHi ymimu:
— 3aCcmoco8ys8amu OCHO8HI NOHAMMS MA GUIHAYEHHSL Y PO eciunoi OisbHOCMI,

- BUKOPUCMOBYBAMU TMeOPeMUYHi 3HAHHS OISl AHANIZY MA NOACHEHHS DI3UYHUX | XIMIYHUX
npoyecie, AKi 8i00Y8arOMbcs Ni0 YAc YMEOPeHHs, 00podyi ma QYHKYIOHY8AHHA OUCNEPCHUX
mamepianie;

- Kepysamu cmynenem OUCnepcHocmi,



- BU3ZHAYAMU A 8PAX08YEAMU GNIUE OUCNEPCHOCMI MA NOBEPXHEBUX ABUW HA (Di3UKO-
XIMIYHI ma MexaHiuHi 61acmueocmi mamepianie i3 pisHUM cmynenem OUCNepCHOCmi ma eupodig i
NOKpUmMmIig 3 HUX;

— obupamu ma 3acmoco8ysamu eKCnepuUMeHmMaibHi Memoou O0CTIONCeHHA Ol AKICHOT ma
KIIbKICHOT XApaKkmepucmuku OUCNEPCHUX cucmem, OJisl BUBYEHHs KOMNO3UMIE [ NOKPUMMIE i3
mamepianie 3 pisHUM CmyneHem OUCnepCcHoOCmi;

— 3acmoco8ysamu  OMpUMAaHi meopemuyti 3HAHHA HA Npakmuyi npu 6ubopi cnocoois
OMPUMAHHS OUCNEPCHUX CUCNEM | eKCNEPUMEHMATbHUX Memooie OOCNIONCEeHHs IX CmpYKmypu ma
OCHOBHUX 81ACMUBOCHE, Ol AHANIZY MA NOSACHEHHS (PI3UKO-XIMIYHUX Npoyecis, KI 8100Y8arOMbCs
nio yac ymeopenHs, oopobyi ma yHKYIOHY8AHH OUCNEPCHUX CUCEM, NPAYI08amu 3 1imepamyporo
Wo00 aKmyaibHux NUMAaHb 3ACMOCY8AHHA OUCNEPCHUX CUCMeM Ma BUYEHHS IX CmpyKkmypu ma
OCHOBHUX 81ACMUBOCMEN, NOBEPXHEBUX AGUWY.

cmyodeHmu no8UHHi Mmamu 00c8io.

— YAGAMU 0COOIUBOCMIT 8NAUBY OUCNEPCHOCMI MA NOBEPXHEBUX AGULY, WO BUHUKAIOMb HA 2PAHUYL

PpOo30iny ¢haz 6 OUCnepcHux cucmemax, Ha Qi3uKo-XiMiuHi ma MexaHiyHi 81acmugoCcmi NOPOUWKOBUX |
KOMRO3UYTUHUX Mamepianié i NOKpummie

2. MpepeKsi3auTn Ta NOCTPEKBI3UTU AUCUMNNIHU (Micue B CTPYKTYPHO-NOriUHIl cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrPamMol0)

AucyunaiHa euknadaembca 8 Opy2omy cemecmpi Mi020MOBKU 3G OC8IMHbBOK [PO2PAMOIO
nidcomosku mazicmpie 3 mamepiano3Hascmea. [aa ycrniwHo20 3AC80EHHA OucyunaiHu, cmyoeHm
nosuHeH 80a100imu Habopom KomnemeHmHocmel 6aKan1a8pPCbKO20 PiBHA.

3Hauns, wo cmyoenm ompumac nio yac uBYeHHs OUCYUNTIHU «/JucnepcHi cucmemu i nogepxHesi
a6uwa», € NIOTPYHMAM Ol NPOBEOeHHsT HAYKOBO-00CHIOHUX pOoOIm, BUKOHAHHA MA2iCMepCbKUx
oucepmayiii npu niocomosyi 3a cneyiaivricmio «Mamepiano3Hascmeoy.

3. 3micT HaBYaNbHOI AUCUUNAIHN

Po3nin 1. Xapakmepucmuxa oucnepcruux cucmem.

Tema 1.1. Bcmyn. Ilpeomem, mema i 3a60auns oucyuniinu. OCHOBHI emanu po36UmMKY HAYKU NpPO
OUCNepCHULL CMAaH peyo8UHU.

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

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

Tema 2.1. Monekyniapro-kinemuuni — e1acmugocmi  OUCNEPCHUX — cucmem, iX  KIIbKiCHA
Xapaxmepucmuxa ma 3a1eiCHiCb 8i0 OUCNePCHOCHI.

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

Po30in 3. Ilosepxneguil wiap i nogepxHesi a6uuia 6 OUCNEPCHUX CUCMEMAX

Tema 3.1. Ocnosni mepmoOounamiuni napamempu nOGEPXHEE020 wiapy (2eoMempuyHi napamempu
NOBEepXHi, NoGepxHesull Hamse, KIAcu@ikayisi NoBepXHesuUx AuUlY, 0OCHOBU MEPMOOUHAMIKU NOBEPXHEEO20
wapy, GHYmpiWHA NOBHA NUMOMA NOBEPXHEBA eHeplis, MeMNnepamypHa 3a1edCHICMb NO0GEPXHEBO20
HamsAcy ma NOBHOI 6HYMPIUHLOI NOBEPXHEBOI eHepeii, caMOYUHHe 3MEeHUIeHH NOBEePXHEeBOl eHepii ma
opmysants nogepxneeozo uiapy).

Tema 3.2. Bnaue oucnepchocmi Ha MepMOOUHAMIYHI ((DI3UKO-XIMIUHI) 61ACMUBOCMI OUCHEPCHUX
cucmem (npasuno ¢paz 1I'ibbca 0na oucnepcHux cucmem, niuU8 OUCNEPCHOCMI HA SHYMPIWHIN MUCK,
noeepxHesa enepzis ma PiBHOBANCHI hopmu min, enius OUCNEePCHOCMI HA MePMOOUHAMIUHY DeaKyiliHy
30amuicmb, MepMOOUHAMIKA ma KiHemuka KOHOEHCAYIUHO20 YMEOPEeHHs HO80i Gaszu, KepyeaHHs
cmynenem OUCNEepPCHOCMI).

Tema 3.3. . B3aemoOisn nogepxonv 3 HasKoIUWHIM cepedosuwem. Aocopoyis. Tunu aocopoyii.

Tema 3.4. [Ilogepxua noodiny kouwoencosanux ¢paz meepoe mino — piouna. Mixcmonekynapua
83aemo0isn 6 cemepozenHux cucmemax. Kpavosuti xym . 3mouysamns. Pozmixauns. 36’s30x pobomu
aoeesii 3 Kpariogum Kymom smouyeanns. Kaninapuuii muck.



Po3nin 4. Ilosepxnesi aeuwia ¢ npouecax ompumanHs NOPOUIKI6, KOMROZUUWILHUX Mamepiaie
ma HaHeceHHA NOKPUMmie

Tema 4.1. Ponb nogepxnesux s6uly 8 npoyecax OmpuMants NOPOWKis, ix npecy8amnHs ma CRiKauHs.
Tema 4.2. [losepxuesi aguwa ma MiyHicmo 36 3Ky 8 KOMNOZUYIIHUX MAmMepiaiax.

Po3nin 5. Bzaemooia nosepxonv nio uac mepms

Tema 5.1. 3acanvui gioomocmi npo mepmsa meepoux min. Axicmv nosepxonv mepms, Bzaemodis
nogepxoHwb nio yac mepmsi. Aoee3ilina 63aeM00isi NOBEPXOHb MEEPOUX M.

Tema 5.2. 3nowysanus meepoux min nio uac puxyitinoi 63aemodii. Pedxcumu ma uou 310uLy8aHHsl.

Po3nin 6. ExcnepumenmanvHi memoou 6ue4eHHsA OUCHEPCHUX CUCHIEM MdA NOBEPXHI

Tema 6.1. Komnaexchuil nioxio 00 0ocnioxcenHs Oucnepchux mamepianie. Excnepumenmanvhi
Memoou 00CIOHCEHHS CMPYKMYPU OUCHEPCHUX MAmMepiaie

Tema 6.2. Excnepumenmanvhi memoou O0CRIONCEHHS XIMIYHO20 CKIA0Yy ma CMPYKMypu HOBEPXHI
oucnepcrux mamepianie. CnekmpanoHi Memoou 00CHIOHCEHHA.

Tema 6.3 Xapaxmepucmuka MexaHiuHUX 6iacmueocmeti OucnepcHux mamepianie. Memoou
BUSHAYEHHS KOMNIEKCY MEeXAHIYHUX 1acmueocmeti OUCNEPCHUX Mamepianié Ha MIKpo- ma HAHOPIGHI
(MeToau 1HAEHTYBaHHS).

4. HasuanbHi martepianu Ta pecypcu

4.1 Baszoea

1. Macnmiox B.A., Dizuko-ximiuni OCHOBU NOBEPXHEBUX ABUW 6 MBEPOUX OUCNEPCHUX CUCTNEeMAX
[Texcm]: naeu. noci6. | B.A. Macmwok, I1.1. Jlobooa, A.B. Miniyvkuii. Kuie: HTYY «KIIl», 2012. 212 c.

2. Ckopoxoo B.B. ®@izuxo-ximiuna Kinemuxa 6 Hamocmpykmypuux cucmemax [Texcm] / B.B.
Ckropoxoo, I.B. Veapoea, A.B. Pacyna. — Kuis: Axademnepioouxa, — 2001. — 180 c.

3. Mueoanos-Ilempocsn M.O. Konoiona ximis:. niopyunux [Texem] | M.O. Muedanos-Ilempocsn,
B.1. Jlebiob, O.M. I'nazkosa, O.B. Jlebiov, 3a peo.. npodh. M.O. Mueoanosa-Ilempocana. — 2-2e 6uo.
sunp.. i oon. — Xapwkie: XHYimeni B.H. Kapasuna, 2012. — 500 c.

Ilepepaxosani knueu € y einbHomy docmyni 6 oioniomeyi KIII im. leops Cikopcvkozco i modicymv 6ymu
BUKOPUCMAHT OJI51 OMPUMAHHS OA308UX 3HAHb 3 (I3UKU [ XIMIT HAHOCUCMEM.

4.2 000amkosa

4. Azapenxos H.A. Hanomamepuanvl, HaHONOKpvimus, HaHoOmexHoio2uu. yyeonoe 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. Auopuesckuii P.A. Hanocmpyxkmypuoie mamepuanvt [Texcm] / P.A. Anopuesckuii, A.B. Pazyna. —
Mockea: Axaoemus, 2005. — 192 c.

6. Kuwinowx A.U. Ilosepxnocmuvle senienus u OUCNEPCHble Ccucmemvl. yueb. nocodue O0s
CMYO0eHmo8 XumMuko-mexuonocuieckux cneyuanvrocmeti / A. M. Knoinowx. — Munck: BI'TY, 2011. —317c.

7. I'vces A.M. Hanoxpucmaniuueckue mamepuanvl: memoovl noiyuenus u ceoucmea [Texcm] |
I'yces A.H. — Examepunoype: YpO PAH, 1998. — 199 c.

8. Kuceneé B.®., Koznoe C.H., 3omees A.B. Ocnosvi ¢husuku nosepxHocmu meepooco meid.
Mocksa: H30-60 Mockoeckozo Ynueepcumema. @uzuueckuii paxyromem MI'Y, 1999.—284.

9. 3epnocpanuunas oughgysua u ceoticmea nanocmpykmypHulx mamepuanos [Texcm] / Konobos
FO.P., Banuesg P.3., [ paboseykas I'11. u op. — Hosocubupck: Hayka, 2001. — 232 c.

10. Banuee P.3. HanocmpykmypHvle Mamepuanvl, NOIYVYEHHble UHMEHCUBHOU NIACIMUYecKol
oegpopmayueti [Texcm] / P.3. Banues, U.B. Anexcanopos. — Mocksa: Jlozoc, 2000. — 272 c.

11. Hockosa H.HU. Cyomuxpoxpucmaniuyeckue u HAHOKPUCALIUYECKUE Memaulvbl U CNiasbl
[Texcm] / H.H. Hockoea, P.P. Myniokoe. — Examepunbype: YO 34AH, 2003. — 279 c.

12. Mopoxos U J]. @usuueckue saenrenus 6 ynvmpaoucnepchuvix cepeoax [Texcm] / H.J[. Mopoxos,
JILU. Tpycos, B.H. Jlanogok. — Mockea: Duepeoamomuzoam, 1984. — 224 c.

13. Qusuxo-xumusa ymvmpaoucnepcuvix 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 mamepuanoseoenue [Texcm]: snyuxnoneo. u3o: ¢ 2-x m. / noo peo. I'.I’.
T'necuna, B.B. Ckopoxoda. — Kues: Hayxosa oymka, 2008. — 1152 c.

Knueu, 3aznaueni y cnucky 000amkosux HaguaibHUx mamepianie, € y 8iibHOMY docmyni bibiiomeyi
KIII im. I2ops Cikopcbkoeo.

PekomeHOyembca 03HaloMmumucs 3i 3micmom 8ka3aHux 6azosux ma 0odamkosux Oxcepers, binbw
2n1uboKo onpaurosamu pPeKkomMeHO08aHI sukaada4yem po30inu, wio sionosgidarome memamuuyi nexkuil
ma/4u NpakmuyHuUXx 3aHAMs. [11a okpemux po30inie 00UinbHO CMBOPUMU e/1eKMPOHHUU KOHCeKm.

HaB4yanbHUMU KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/ibHOI ANUCLUUNANIHU (OCBITHBOrO KOMMNOHEHTA)

5.1 3micm nekyiliHux 3aHaAMb
Po3nin 1. Xapakmepucmuxa oucnepcruux cucmem
Jlexyisn 1. Beryn. Ilpenmer, merta 1 3aBIaHHs JUCHMILIIHY. BUHUKHEHHS Ta poJib TUCIEPCHUX MaTepiaiB
B icTopii eBoJtoLii JtojcTBa. IcTopis popmyBaHHS ramdy3i 3HaHb: OCHOBHI €TallM PO3BUTKY HAayKH IPO
JTUCTIEpCHUM cTaH pedoBUHU. CTUCIWN OTJISA]] OCHOBHUX NMTUTAHb TUCHUIUIIHU. (npe3enmauyis)
Jlireparypa [1] —c. 3-11; [2] —c. 5-11; [5] - c. 7-17.
Jlexyis 2. 3arampHa XapaKTePUCTHKA JTUCMEPCHUX cucteM. JlucmepcHmii ctaH pedoBuHH. OCHOBHI
MTOHATTS Ta BU3HAYCHHS HAYKH PO JHUCIIEPCHI CUCTeMH. J[MCIIepCHI CHCTEMU SIK CYKYITHICTh IUCIIEPCHOT
¢da3u Ta aucrnepciiiHoro cepenoBumia. OCHOBHI KUIbKICHI XapaKTEPUCTUKHU PO3APIOHEHOCTI PEYOBUHU:
XapaKTEPUCTHYHUM PO3MIp YaCTHHOK, CTYNEHBb JMCIEPCHOCTI (po3npiOHEHHs), CyMapHa MOBEPXHs Ta
MMUTOMA TIOBEPXHS. (npe3eHmayis)
Jlireparypa [1] c. 5-13; [4] c. 317-328; c. 342-346.
Jexyis 3. Knacudikaiiss TucriepcHUX 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] — c. 20-26. [4] —c. 12 — 18.
Po3nin 2. Moaekyaapuo-kKinemuuni 61acmueocmi OUCnepCHUX cucmem ma ix cmiiKkicmso
Jlexyiss 4. MonekyasspHO-KIHETHUYHI BJIACTHBOCTI JTUCIEPCHUX CHUCTEM (OpPOYHIBCBKUU pyX, AUQY3id,
CeAMMEHTAIliN), iX KUThKICHA XapaKTEPUCTHKA Ta 3aJICKHICTD Bl TUCIIEPCHOCTI. (npeszenmayis)
Jlireparypa: [3] —¢. 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 €BOJIONISA. BuaM CTIMKOCTI AMCIEPCHHUX CHUCTEM:
TEepMO/IMHAMIYHA, CeAMMEHTalliliHa, ¢a3oBa Ta noBepxHeBa. Lllnsaxu ykpynHeHHs yacTuHOK. dakropu
CTIMKOCTI. (npezenmayis)

Jlireparypa: [3]; [6] —c. 62-78; [7] — ¢. 79-85.

Po3nin 3. Ilosepxnesuit wap i nosepxuesi aguuia 6 OUCHEPCHI cucmemax

Jlexyis 6. JlucniepcHi cucTeMu Ta OCOOJIMBOCTI MOBEpXHEBUX sABUI. Posib 00’eMy Ta oBepXHi B (i3UKO-
XIMIYHMX BJIACTUBOCTSX MarepianiB. OCHOBHI TE€pPMOJMHaMIYHI MapamMeTpu IOBEPXHEBOIO ILapy.
I'eomerpuuni mapamerpu noBepxHi. [loBepxHeBuil Hatar. Kiacudikamis noBepxHeBux siBuil. OCHOBU
TEpPMO/IMHAMIKM MOBEPXHEBOTO MIapy. BHYTpIlIHS MoBHa MUTOMa MOBEpXHEBa eHepris. TemmeparypHa
3aJIeKHICTh MMOBEPXHEBOTO HATATY 1 MOBHOI BHYTPIIIHBOT MOBEPXHEBOI eHeprii. CaMOYnHHE 3MEHIIEHHS
MIOBEPXHEBOI eHeprii Ta (OopMyBaHHS MOBEPXHEBOTO IIADPY. (npe3eHmayis)

Jlireparypa: [1] —c. 42 —58; [2] —c. 30-42; [3] —c. 39-55.

Jlexyin 7. BB aucriepcHICTh HA TepMoAnHaMIYHI ((i3UKO-XIMIYH1) BIACTUBOCTI AUCIIEPCHUX CHCTEM.
[IpaBuno ¢a3 'i66ca a1 aucnepcHUX cucteM. BIiuB aucnepcHOCTI Ha BHYTpIHIN THCK, [loBepxHeBa
€Hepris Ta piBHOBaXHI Gopmu Ti1. BIumB qucnepcHOCTI HA TEPMOAWHAMIYHY peakliifHy 31aTHICTh (Ha
PO3UYMHHICT, PEYOBMHM, Ha pIBHOBAry XiMIi4HOI peakiii, Ha Temmneparypy (a3oBHX IE€pPEeXO/iB).



TepmoauHaMika KOHAEHCAIHHOTO YTBOpeHHs HOBOI (ha3u, KiHeTnka KOHIEHCAIITHOTO YyTBOPEHHS HOBO1
¢azu. KepyBaHHs cTyleHeM AUCIIEPCHOCTI.. (npesenmayis,)
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 (€JIEeMEHTIB CTPYKTypu). Po3MipHa 3ajeXHICTb TEPMOAMHAMIUYHUX (TEPMIUHUX,
KIHeTUYHHX), CTICKTPUYHUX, MATHITHUX, ONTHIHUX, MEXaHIYHUX BIIACTUBOCTEH JUCIIEPCHUX MaTepialliB.
(npesenmayis)
Jlireparypa: [1] 45—113;[2] - c. 19-30; [6] - c. 133-167;
Jlexyis 9. Bzaemoisi MOBEPXOHB 3 HABKOJMIIHIM cepenoBuineM. Axcop6mis. Tunu agcop6mii. iznyna i
ximMiuHa agcopoOuisa. KinbkicHa xapakrepucTtuka ajacopouii. Oaunuii BumiproBanss. [lapameTrpu cucremu,
B1JI IKMX 3QJIKUTD aJIcOpOLIisl. (npezenmayis)
[JTireparypa: [2] - c. 30-42; [3] - c. 38-54; [4] - c. 59-67; [5]
Jlexyis 10. [ToBepxHs TOALTY KOHIACHCOBAHUX (a3 TBEpHAE TUIO—piauHa. MDKMOJEKYIsIpHA B3a€EMOJIS B
rereporeHHux cucremax. KpaiioBuit  kyr. 3mouyBaHHS. Posrikanng. Kanumsipuuii THck. Teruora
3MOUYBaHHS. (npe3eHmayis)
Jlirepatypa: [1] 63-100
Jlexyisa 11. 3MouyBaHHS peajbHUX 1 TOPUCTUX TBEPAUX TUl. BrimuB mopctkocti Po3rikanHs Ta B3aeMois
PIIVHY 3 TIOBEPXHEIO TBEPIOTO Tia (npezenmayisi)
Jlirepatypa: [1] 75-101

Posnin 4. Ilosepxnesi sagunia 6 npoyecax ompumManis nNOPOUIKi8, KOMROZUYIIHUX Mamepiaiie ma
HAHeceHHA NOKpUmmie
Jlexyis 12. Ponb TOBEpXHEBHX SBUI B Tpollecax OTPUMAaHHS TMOPOMIKIB Ta (opmMyBaHHI iX
BIacTuBOCTEM.. [loBepXHEBi siBUIIA B MpoIlecax MPECyBaHHS Ta CIIKaHHS MOPOIIKIB, (npe3eHmayis)
Jlireparypa [1] —c.114-129.
Jlexyia 13. TloBepxHeBi sSBUIIA Ta MILHICTh 3B’SI3Ky B KOMIIO3UIIIHUX MaTepianax. MIHICTh KOHTaKTy
TBEpIUX TUT pi3HOI (i3MKO-XIMIYHOT Tpupoau. Tumu 3Bls3kiB Ha moBepxHI moaury. CTabiIbHICTH
MOBEPXHI MOJUTY. (npe3enmayis)
Jlireparypa: [1] —c.129-143.

Po3nin 5. Bzaemooia nosepxonv meepoux min nio wac mepms.
Jlexyia 14. 3araibHi BiJOMOCTI PO TEPTS TBEpAMX TUl. SIKICTh MOBEPXOHB TepTs, AnresiiiHa B3aeMois

MOBEPXOHb TBepAuX TuI. CTpyKTypa Ta XIMIYHMH CKIaJ TOBEPXOHb TEpTsA. AJre3idiHa B3aeMOJIis
MMOBEPXOHb TBEPAMX TUI. BrmuB kpuctanorpadiuHoi opieHTamii Ha aare3idHi BiacTHBOCTI. Brume
YHCTOTHU MIOBEPXHI Ha aire31iHy B3aEMOJIIIO. (npezenmayis)
Jlireparypa [1] ¢.144-175; [6] —c. 17-38; 46-51.
Jlexyia 15. 3HOUTYBaHHS TBEpIUX TUT MiA 4Yac QpukiiiHoi B3aemonii. Pexumu 3HomryBanus. Buau
3HOIIYBaHHS: ajresiiiHe, abpasuBHe, KOpo3iliHe, epo3iliHe, KaBiTalliiiHe, BiJl BTOMU. (npesenmayis)
Jliteparypa: [1] —¢.176-198.

Po3zain 6. Excnepumenmanvni memoou eueuenna OUCNEPCHUX CUCHEM M NOGEPXHI
Jlexyin 16. KoMmuiekcHUM TiAXiA A0 JOCTKEHHS AUCIEPCHUX MaTrepiaiiB. ExcriepuMeHTallbHI METOAU
JNOCTI/DKEHHSI CTPYKTYPH JTUCTIEPCHUX MaTepialiB: pPEHTIeHOCTPYKTYpHUN aHami3, eleKTpOoHHa
MIKpOCKoTIIisi (CKaHyBallbHA Ta MPOCBIYYBAIbHA €ICKTPOHHA MIKPOCKOIIsI), TTOJIbOBA I0HHA MIKPOCKOITIS.
CKaHyBaJIbHa 30H/10Ba MIKPOCKOIIS. (npezenmayis)
Jlireparypa: [5] c. 139-145; 181-185; [7] —c. 139-145; c. 181-185.
TeMaTHYHA KOHTPOJIbLHA PodoTa 2 (Meperik MUTaHb Ha TEMATUYHY KOHTPOJIbHY po0oTy y Jlonatky A)
Jlexyia 17. Artecramis XIMIYHOTO CKJIAAy MJHCIEPCHUX MarepianiB. EKcrnepuMeHTalbHI METOIH
BU3HAUEHHS  XIMIYHOTO CKJIaQy Ta CTPYKTypH TmoBepxHi. CHeKTpalbHi METOAM JIOCIHiIKEHHS.
(npezenmayis)
Jliteparypa: [5] c. 145-148.



Jlexyis 18. Atectaiis MeXaHIYHUX BJIACTUBOCTEH. MeToan MeXaHIYHHX BUMPOOYBaHb JJIsl BU3HAUCHHS
KOMIUIEKCY MEXaHIYHMX BIIACTHMBOCTEH JIMCIEPCHHUX MaTepiajliB Ha MIKpO- Ta HaHOpPIBHI (MeTonu
IHJICHTYBaHHS). (npezenmayis)
Jlireparypa: [5] —c. 186; [7] —c. —148-153; c. 171-180.

5.2 MMepenik mem npakmu4yHux 3aHAMb
3aHamma 1. Xapaxmepucmuxa oucnepcnux cucmem. OCHOSHI KUIbKICHI XAPAKMEPUCMUKU pO30PIOHEHOCMI

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

3aHamma 2. Monekynsapho-KinemuyHi 81acmusocmi OUCNEPCHUX CUCeM: Meniosull pyx, ougysis ma ix
Kinokichi xapakmepucmuku (2 200unu,).

3aHammasa 3. MonexyisipHo-KiHemuuhi 61acmusocmi OUCHEPCHUX CUCTEM. CeOUMEHmMAayis ma mae il KilbKicHi
xapaxkmepucmuxu. Jfugysitino-ceoumenmayitina pienosaza (2 200unu).

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

3aHamma 5. Bnaus po3mipy 3epen na mikpooegexmu 6 OUCHepCHUX mamepianax — 00’ €M Medxic 3epeH,
ROMPIUHUX CIMUKI8 3epeH, Midiczepennoeo npocmopy (2 2o00unu).

3aHammsa 6. Posmipna 3anesxcnicmos KiHemuyHux (Ougysitinux) eiacmusocmeli 8 SUCOKOOUCNEPCHUX
mamepiana (2 200unu).

3aHamma 1. Posmipna 3anexcHicmvs MeXaHiYHUX —eiacmugocmet (meepoocmi, MiyHocmi ma
naacmuuHocmi) y eucokooucnepcHux mamepianax (2 200unu).

3anamma 8. Mixcmonexkynsipna 63aemolis 6 eemepocennux cucmemax. Kpatiosuil kym, smouyeanus ma
PO3MIKAHHS

3aHammas 9. 3axucm npakmuyHoi pobomu Ne 8.

6. CamocrTiiiHa poboTa cTyaeHTa

CamocmitiHa poboma cmydeHmis (3a2anbHa mpusasicme 96 200uUH) 3 OUCYUNAIHU No/g2d€ 8

— camocmiliHomy onpayto8aHHI nimepamypHux Oxcepen 018 PO3UWUPEHHA PO3YMIHHA neKYilIHUX
mem (35 200uH);

— nidzomosuyi 00 2-x memamu4HUX KOHMpPOsAbHUX Pobim (4 200uHu)

— nidecomosyi 00 BUKOHOHHA MPAKMUYHUX 3GHAMb, QHAMAI3Yy 00EepHaHUX pe3ysbmamie ma
hopMynOBAHHI BUCHOBKI8 — 8 po3paxyHKy 1,5 200uHU Ha 1 200UHY BUKOHAHHA MPAKMUYHUX
3aHAMG (27 200UH);

— nidzomosuyi 0o niocymrkosoi amecmauii — ekzameHy (30 200uH).

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

Cucmema 8umMoe, AKi cmasnameca neped cmyoeHmamu:

— Temy nponyweHo20 nekyiliHozo 3aHAMMA cmydeHm [0BUHEH OnpPaAy8aMuU camocmiliHo
W/IAXOM HAMUCAHHA KOHCeKkmy.

— 3a80aHHA npoOnyweHo20 MPAKMUYHO20 3aHAMMA CcmyodeHm [O08UHEH BUKOHAMU 8 4dc,
y3200xeHul 3 suKnaoayem.

— Y 8unadky nponycky 3aHAMMA, Koau 8UKOHyemoca TKP (memamu4Ha KOHMposabHa poboma,
cmyoeHm 00epxcye 058 CaMOCMIiliHO20 BUKOHAHHSA 3A80AHHSA, PIBHOYIHHE ponyuweHomy.

— [1i0 yac ycix sudie ayoumopHuUx 3aHAMb 3060POHAEMbCA BUKOPUCMAHHA MObBinbHUX menedoHis
Yy 38yKOBOMY pexcumi, 0038079eMbCA 0bMexceHe 8UKOPUCMAHHA mMeceHOxcepie y 6e338y4YHomMy
pexumi. [1i0 4Yac npPaAKMuUYHUX 30HAMb 003807AAEMbLCA 3ACMOCYSAHHA MEPCOHANbHUX
Komn’tomepig 0218 nowyKy iHghopmayii, BUKOPUCMAHHA 8/1ACHUX pecypcis, moujo.

— Ymosorw donycky 00 NpaKMuU4YHUX 3aHAMb € HAABHICMb Yy cmydeHma HAanucaHo20 MPoMoKoy,
AKUl CKAaOaeEMbCA 3: HOMepa ma HA38U MPAKMu4YHoi pobomu; memu npakmMu4Hoi pobomu;



meopemuy4Hux gidomocmell, 00 SKUX BK/OYAOMb OCHOBHI BU3HAYEHHA MA YMOBHI M03HAYEHHS,
nopsA00K BUKOHAHHA pobomu.

— [epesipka npasunbHOCMi B8UKOHAHHA 3a80aHbL NPo8oOUMbCA 8UK1adayem be3nocepedHbo Ha
3aHaMmi. CmydeHmu mMmoxcymos 06pobasmu ompumMaHi Ha NPAaKmMu4YHoMy 3aHammi pesyaemamu
(8UKOHYBAMU PO3PAXYHKU, GHAMI3 00epHaHUX pe3yabmamie ma opmMynt08aHHA BUCHOBKIB)
camocmiliHo s0oma i Hadasamu ix Ha nepesipKy 8UKaa0a4yy Ha HACMYyNHOMY 3aHAMMI. 30 ymosu
Npoe8eoeHHs MPAKMUYHUX 3aHAMb Yy OUCMAHUITHOMY pexcumi ogopMsaeHi npomoKoau
MPAKMuUYHUX pobim (3 BUKOHAHUMU 3080QHHAMU HAOCUAQOMbLCA 8UKaAada4vy Ha e-mail abo 8
Telegram 0nA nepesipku ynpoO08HC MUMCHA MiCaAA OCMAHHbO20 3AHAMMA 3d 8i0N08iOHOH
memoto.

— Pe3ynbmamu BUKOHAQHUX MPAKMUYHUX pobim ogopmaroomecs y 8uensadi 38imie 3
30CMOCYBAHHAM MeKCmMo8o20 pedakmopd. 38im cyrnpo8oOHXyeMbCA (hOpPMyanamu, PO368°A3KOM
3a0a4, mabauyamu, epagikamu, enemeHmamu, AKi NiomeepoHyromb BUKOHAHHSA 30800Hb Ma
o0epxcaHi pesynbmamu. 3a OuUCMAHYilHOI opmu HABYAHHA repesipKa npasusabHocmi
BUKOHAHHA 3080aHHA 30iliCHIOEMbCA Ni0 4ac 3aHAMMA OUCMAHYIlUHO i3 BUKOPUCMAHHAM
Telegram yamy. 3a ucmaHyiliHOi Yu 3MilWaHOT hopmMu HABYAHHA 38imM 0hopPMAOEMbCA 8 BYOb-
AKOMY MeKCmosoMy pedakmopi i Ha nepesipKy HAOCUAAEMbCA HA e-mail euknadaya abo e
Telegram. 3a 38u4aliHOi ayOumopHOi (PopMU HABYAHHA 38iM BUKOHYeEmMbCA 8 b6YOb-aKoMy
meKcmosomy pedaKkmopi i Ha rnepesipKy HaA0AEMbCA y pO30PYKOBAHOMY 8U2A0i. be3nocepedHili
3axucm gidbysaemobca y chopmi criisbeciou, 3anumaHs-gionosioed.

— [lepecknadaHHA MemMamu4HUX KOHMpPOosbHUX Pobim nposodumMbca 30 830EMHOKO OOMOB/EHICMIo
B8UK1a0a4Ya ma cmydeHma.

— [lepecknadaHHA eK3ameHy npoeooumscs rid Yac 000amkKogoi cecii 3a noanoxceHHAM KTl im. lzopa
CikopcbKko20 8i0nosioHO 00 2pagiKy nepecknadaHs, onpuatodHeHomy Ha calimi HH IM3 im. E.O.
lamoHa

— [Monimukoto 0ednaliHie nepedbayaemobca He0bXiOHICMb CBOEYACHO20 BUKOHAHHSA 3080aHb. 38imu
3 MPAaKmMuYyHUX pobim BUKOHYHOMbLCA | MOOAOMbCA HA MepesipKy He Mi3Hiwe 2-X MUMCHI8 3
MOMeHMYy 3a8epueHHH..

— Yci yyacHUKu oceimHb020 npouecy: 8uKkaadayi i cmydeHmu 8 npouyeci pobomu 8uB4YEeHHSA
oucyunaiHu mMarome Kepysamucb npuHyunamu akademiyHoi dobpoyecHocmi, nepedbayeHUMuU
«Kodekcom yvecmi HayioHanbHOo20 mexHiYHO20 yHisepcumemy  YKpaiHu  «Kuiscokuli
nosnimexwiyHul iHcmumym»» https://kpi.ua/code.

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

MomoyHuii KOHMpPono:
— BuUKOHQHHA ma 3axucm 38imie 3 npakmMu4Hux pobim, ycbo2o makcumansHo 40 6anis (5 6. x 8),
MiHiMmaneHo — 24 6anu (3 6. x8). OuyiHremMbcAa camocmiliHicms BUKOHAHHA pobomu,

2pamomHicme 8 0popMAEHHI Ma MPABUNbHICMb BUKOHAHHA.
Kpumepii oyintosanns ma Kinbkicmo 6anie 3a npakxmuyri pooomu.:
- poboma BUKOHAHA NPABUILHO MA CAMOCMIUHO ma 36im 30anutl 3 nepuio2o pasy (iominno) — 5
oanis;
- poboma 8UKOHAHA CAMOCMILHO, alle € HeMOYHOCMI V PO3PAXYHKAX ma oghopmienti (0obpe) — 4
oanu,
- poboma UKOHAHA CAMOCMIUHO, dle € NOMUIKU Y PO3PAXYHKAX Ma 0h)OpMIeHHI HenosHi i0nosioi
Ha 3anumants (3a008i1bH0) — 3 banu;
- poboma BUKOHAHA HeCAMOCMIUHO, € NOMUIKU ) PO3PAXYHKAX MaA O@OpMIeHHI, He3a008iNbHI
8i0nosidi na 3anumanus — 2 0. i MeHue.
o xoorcnoi npakmuunoi pobomu cmyoenm nosunen nio2omysamu npomoKo., AKU CK1a0aemvcs i3:
HOMepa, HAa38U; Memu, MeopemudHux i0omocmeil, 00 AKUX BKIIOUAIOMb OCHOBHI BU3HAYAHHS MA
VMOBHI NO3ZHAYEHHS, NOPAOOK BUKOHAHHL.
Ha 3anammi cmyoenwmu nicis onumysanus O0OnycKaromvcsi 00 GUKOHAHHA NPAKMUYHOI pobomiu.
Ilicna  woeo  euxknaoay  npogoouUmMb O3HAUOMIEHHS CMYOEHMIE I3 aNCOPUMMOM NPOBEOEHHS.
NpaKmuyHoi pobomu ma cmyoeHmu sUKOHYIomy ii. ¥ npooosac mudicus cmyoenmu  000@opMAIoms


https://kpi.ua/code

NPOMOKOL NPAKMUYHOI podomu  8iON0BIOHO 00 6UMO2 3AB0AHHSA 1 HA HACMYNHOMY 3AHAMMI il

3axuuanms

— MKP po3buma Ha 2 TemamuyHi KOHMponbHi pobomu (TKP), aki nposodsmecsa y suenadi mecmis
Ha 7-8-my ma 14-15-my Has4anbHUX muxcHAX. MakcumansHa oyiHka 3a KoxHy MKP 5 banis,
8cb0o20 cKnaodae 10 6anis 3a cemecmp. MiHimanbHa no3umueHa oyiHka 3a MKP 3 6anu, ecboeo 6
6asis. banu 3HUXCYOMbCA 30 HENOBHI Ma HenpasusbHi 8ioNoesioi.

Kpumepii oyinoeanns ma xinokicmo 6anie 3a TKP.

- no6Ha 8i0nosiob — 5 banis;
- HenoeHa 8ionosiovb — 4 banu,
- HenoeHa 8i0nosiob 3 HeMoYHOCMAMU — 3 Oau;
- He3a008i1bHA BION0BIOb — 2 OanU. | MeHue

— KaneHndaphruii koHmpoab: nposadumscs 08i4i Ha cemecmp Ha 7-8 ma 14-15 muiHi, AK
MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA 8umMo2 cunabycy. [na no3umusHO20 Mepuio2o
KaneHOapHo20 KOHMPOA CcmydeHm [MOBUHEH OMPUMAmu Mo3UMUBHi OUiHKU 3a 3axucm
npaKkmuyHux pobim Ne 1-3 (MiHimanbeHa nozumueHa oyiHka 3 6aau 3a KoxcHy pobomy, 8cbo20 9
banie 30 mpu pobomu) ma MKP Ne 1 (miHimaneHa no3umueHa ouiHka 3 6anau) i cymapHa
MIHIManb6HA no3umusHa oyiHka 12 6anis. [na no3umusHO20 0py2020 KaneHOAapHO020 KOHMPOIIO
cmydeHm MOBUHEH OMPUMAMU MO3UMUBHI OUiHKU 30 3axucm npakmu4yHux pobim NeNe 4-7
(MiHiManbHa no3umueHa ouiHka 12 6anie 3a 4 pobomu) ma MKP Ne 2 (miHimanbHa no3umusHa
ouiHka 3 6anu) i cymapHa MiHiManbHA No3umueHa ouyiHKa 15 6anise.

— Cemecmposuii KOHMPOb: eK3aMEH, NMPo8oOUMbCA Yy NUcbMOo8ill, ycHili abo 3miwaHil ¢popmi., y
KOXHOMY binemi mpu numMaHHA.

Ymosu Oonycky 00 cemMecmposo20 KOHMpoao (MiHimaneHuli cmapmosull pelimuHe, AKuli
dosodumsbca 0o 3006ysayie HAG OCMAHHLOMY 3aHAMMI 3 OUCYUNAIHU 8 ceMecmpi, ase nicasa 3axucmy
ycix 38imie 3 npakmuyHux pobim): cemecmposuli pelimuHe He meHwe 30 6anie 3a yMOB8U BUKOHAHHSA
yCiX MpaKkmu4HuUx pobim ma Kinbkocmi 6anie 3a sudamu pobim, 8idrnoeioHo:

—  TemamuyHi KOHMpPoAbHi pobomu He meHwe 6 6anie (TPK Ne 1 He meHwe 3 6anis; TPK No 2 He

meHuwe 3 banis).

— 3axucm 38imie 3 npakmu4Hux pobim He meHwe 24 6anis (3 6. x 8).

Bidnosidi Ha eKk3ameHi ouiHroembca 3a 50-6aabHOO WKA0K, AKA CKAadaemoca 3 basie, AKi
cmydeHmMm ompumye 3a 8i0noegiodi Ha numaHHa binemy (MakcumansHo 15 6anie 3a KOXHe NMUMAHHA
6inemy; KoxceH 6inem cKknadaemeoca 3 3-x NUMAHL i3 cnucky Jooamky B) ma HadaHHA 8idnoeidi Ha 1
dodamkKoee numaHHA (MakcumansHo 5 6anis). Tobmo, 15 6. x3 +5 6. = 50 6anis.

Kpumepii oyiHrosaHHA 8idnosioeli Ha nuMaHHA binemy Ha eK3ameHi ma KinbKicme 6anis:

— 14-15 6anie — nosHa 8i0nogiob (He meHwe 95 % nompibHoi iHgpopmauii), cmydeHm demoHcmpye
Mo8HI | 21UBOKI 3BHAHHA HABYAIbHO20 Mamepiany;

11-13 banie — docmamHb0 NosHa 8i0noeidb (He meHwe 80-85 % nompibHoi iHghopmauyii),
cmyoeHm 0eMOHCMPYE XOPOWi 3HAHHA HAB8YA/1bHO20 Mamepiany;

— 9-10 banis — HernosHa 8i0nosidb (ane He meHwe 60 % nompibHoi iHpopmauyii), cmydoeHm
3a008inbHO 3acsois meopemuyHuli mamepias, asne O0OMNYCKAE CymMmesi Hemo4YyHocmi, w000
BUKOPUCMAHHA OMPUMAHUX 3HOHb;

— meHwe 9 banie — He3a008inbHA 8i0N08IOL, He3adosinbHe sHanHs 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/IKW Y BiANOBIAi, 33 HEMOBHY BigNOBIAb, 33

HETOYHOCTI, 33 HENPaBU/IbHE BUKOPUCTAHHA TEPMIHIB.

Kputepii ouiHlOBaHHA BignoBiAi Ha A0faTKOBE NUTAHHA:

5 6aniB — noBHa Bignosiab;

4 6ann — AOCTaTHBLO NOBHA BiANOBIAb;

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.
Petimune 3 oucyunninu (PI) epaxosye pobomy cmyoenma npomseom cemecmpy (cmapmosi oanu,
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
nioCymMo8ylomsbcsi cmapmosi 6aiu ma oanu 3a eK3ameH, 3600AmbCs 00 PeumuHeo60i oyiHKu ma
nepegoosimuvCsi 00 OYIHOK 3d YHIBEPCUMEMCbKOI WKanow (maobi.).

Tabnnua BigNOBIAHOCTI PENTUHTOBUX 6aniB OLHKAM 33 YHIBEPCUTETCHKOIO LLIKAJIOH:

Kinbkicme 6anie OuiHKa
100-95 BigmiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a40BiNIbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agosinbHO
He BMKOHaHi ymoBM A0MNYCKY He ponyuwieHo

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

— Y 8unadKy npoxoo0xceHHA OUCMAHYiliHUX 4Yu OH-1aliH KypcCie 30 MemMamukow Kypcy, Wo
niomeepoxcyemsca 8i0nogioHUMU cepmughikamamu, 000amKoeo Hapaxosytombca 10 basie.

— Ilepenix numanv na 1 ma 2 memamuuni KOHMpPOabHI pobomu 3Haxoo0umeca & JJooamxy A

— [epenik numaHe, AKIi BUHOCAMbLCA HA cemecmposuli KOHMposae (ek3ameH) 3HaxXo0umecsa 8
Jlooamky b.

— [pakmuyHi pobomu nAGHYIOMbLCA 3  MAKCUMQOAbHUM  BUKOPUCMAHHAM  06/100HAHHA
nabopamopiti  LUKKHO «Mamepiano3Haecmeo myaonaasKux crosayk ma KOmMno3umig» 8
cmpykmypi HHIM3 im. €. O. llamoHa, AKe 3acmoco8yeEMbCA Npu 00epHaHHI Ma 00CAiOHEHHI
WUPOKO20 criekmpy rnopouwKosux, KOMno3uyiliHux mamepiasaie ma nokpummis.

Po6ouy nporpamy HaBYaAbHOI gucUUNAiHK (cunabyc):
CKknapeHo:

npodecopom Kadeapu BUCOKOTEMNEpPATypPHUX MaTepianiB Ta MOPOLIKOBOI MeTanyprii, AOKTopom
TeXHiYHUX HayK, npodecopom, KOpkoBoto OnekcaHAapolo IBaHIBHOIO

YxsaneHo:

Kadepapoto BucokotemnepatypHUX maTtepiasis 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 MIpOI0 PO3piOHEHOCTI peYOBHHN?

3. HapaiiTe BU3HaYeHHS UCTIEPCHOCTI, 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. Knacugikania qucnepcHux cuctem. Hanatu npuknaau.

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, 3 TOMOJIOTIYHUMH O3HAKAMH.

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 uacTuHOK? Sk XapakTepu3yBaTh IHTEHCHBHICTh
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 Tudy3ist?

13.  ®i3uuHa cyTHICTH KoediieHTy mudy3ii. Sk po3paxyBaTd po3Mip YaCTHUHOK 3a KOE(DIIEHTOM
mudy3ii ?

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

14. Hanatite Bu3HauenHs cemuMentarii. Komn BigOyBaeTbesi cenuMeHTarlisi? SIk BUKOPHUCTOBYIOTH
SIBUILE CEOUMEHTALI?

15. Ha sxomy ¢i3MYHOMY NMPUHIIMIT 3aCHOBAHO METOJ] CEIUMEHTAIIHHOTO aHami3y? 3 SKOK METOI0
BUKOPUCTOBYIOTh YAbTpaueHTpUGyru? s SKUX CHUCTEM 3aCTOCOBYETbCS CEIUMEHTAIIMHMM aHami3 y
BIILIGHTPOBOMY I10JI1, a JIJIsl IKMX B rpaBiTalliitHOMY?

16. Sxi cunm Ii0Th Ha YaCTHHKH, IO OCIAAIOTh B Mpolieci cenuMenTarii? YoMy npornecu nudysii ta
CeIMMEHTAllll € KOHKYPYIOUMMH?

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

18. Illo Take mudysiiiHO-cequMeHTaliiiHa piBHOBara? SIKMM 3aKOHOM XapakTepusyeThcsi? B skux
CUCTEeMax BCTAaHOBIIIOETHCS CEAMMEHTalllitHO -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 MOBEPXHEBOIO HATATY K TepMOAMHAMIYHOT QyHKIIii. TepmMoaunamiyHuil 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 ['i66ca 1 AucnepcHUX Ta HaHOCUCTEM. B oMy pi3HHUIA 3 KIAaCHYHUM MPaBUIIOM
¢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 OTPUMATU YIAbTPAJAUCIEPCHI CUCTEMH, Ipy0OaMCIIepCHi,

TOJTi- Ta MOHOAUCIIEPCHI CUCTEMHU?

TemMaTH4HA KOHTPOJIbHA Po6OTa 2:

1. Po3mipHa 3anexHICTh (po3MipHUI epeKT) (i3UKO-XIMIYHUX BIACTUBOCTEH TUCIEPCHUX CHUCTEM.
Sk 3MIHIOIOTBCS BIACTUBOCTI MaTepialliB MpU MOIpiOHEHH1?



2. Jist sIKuX pO3MIpIB  €JIEMEHTIB CTPYKTYPH PO3MIpPHA 3aJI€KHICTh BIIACTUBOCTEH AMCHEPCHHUX
CHCTEM TPOSIBIAETHCS HalOUTbI iHTeHCHBHO? YoMy?

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

4, 3 yuM MOB’s13aHi po3MipHI ePeKTH (3aIeKHOCTI) B HaHOCHCTeMax? YoMy BUHHMKAIOTh PO3MIpHI
edextu?

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

6. BB po3mipy KpHCTaNiTiB Ha TEPMOJMHAMIUHI BIIACTUBOCTI MaTepialiB.

1. BrmB po3mipy KpHCTamiTiB Ha peakiiiiHy Ta nudy3iiHy 3MaTHICTH 1 KaTaJiTHYHY 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.  PooOora aaresii s 180X TBepaux Ti1. PoboTa amaresii 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 yMOBU 3MOUYBaHHS Ta HE3MOUYBaHHS, & TAKOXK MOSICHUTH, B SIKOMY BUTIAJIKY
MOJKE€ CIIOCTepIraTucss HeoOMeXeHe pO3TIKaHHS.

15.  Illo Take kanuisipHui TUCK? SIKi BETUYMHM BIUIMBAIOTH HA BUCOTY KAIUIAPHOTO MiTHATTS PIIUHU?
16. B skoMy BHUITaKy B KalluIsApi CIIOCTEPIra€Thesl YBIrHYTHH, a B IKOMY OITYKJIMH MEHICK?

17.  SxinpouecH, o BiIOYBaIOThCS HA MEX1 pO3JUTy KOHAEHCOBAaHUX (ha3 3 MOBITPSIM, MOXKYTb
BUKJIMKATH 3HUKEHHS €Heprii reTeporeHHo1 cucTeMu?

18.  Illo HasmuBaroTh ancopOIriero? SIKi peYOBHHHN HA3UBAIOTHCS “‘ajicopOeHTamMu’” Ta “ajcopOTuBamMu’?
19. B sixux onuHMISX BUMIPIOETHCS afcopOitis? Tumum amcopOrrii Ta iX XapakTepucTHKa.

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

22. Meroau oTpuMaHHsS IUCHEPCHUX MaTepianiB. Kmacudikaimiss OCHOBHUX METOIIB OTPHMAaHHS
JUCTIEPCHUX MaTepiajlliB 3a CTPYKTYpoio (PO3Mip €IEMEHTIB CTPYKTYpH, Pa3OpIEHTYBAaHHSIM T'paHHIlh
po3aury)..

23. IlopomkoBa TEXHOJIOTiSI OTPUMAaHHS YJAbTPAAUCIEPCHUX MaTepiamiB. MeToau OTpUMaHHS
JTUCTIEPCHUX MaTepiaiiB: METOIM MOPOIIKOBOT MeTanyprii. MeTo i KOHCOialii mopoIkis.

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 XapakKTEpPUCTHKA  JUCHEepcHUX cucteM. O3HAKM JUCIIEPCHUX CUCTEM, OCHOBHI
BHU3HAYCHHS, 0COONMMBOCTI. HaBeiTh MpHUKIIaay JUCTIEPCHUX CUCTEM.

KinbKicHI XapaKTEpUCTHKH TUCTIEPCHOCTI.

SIKi XapaKTepUCTHKH € KUTbKICHOIO MIpOIO PO3piOHEHOCTI peYOBHHN?

Hapnaiite Bu3HaueHns qucnepcHocTi. OMHAII BUMIPIOBAHHS.

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

Bix yoro 3anexuTs 1m011a TuTOMO1 MOBEpXHi? K TeoMeTpis YaCTHHOK

aucrepcHoi a3y BIUIMBA€E HA IUJIOILY MUTOMOT HOBEPXHi?

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

. Knacudikairiss AucepcHUX CUCTEM B 3aJIEKHOCTI BiJl pO3MIPY YaCTHHOK JUCIIEPCHOT (pa3u.
. Kinacuikanist nucnepcHux cucreM mo Buay (reoMeTpuuHoi Gpopmi) aucnepcHoi pazu?
. Knacudikanist qucnepcHuX cucTeM 3a arperaTHUM CTaHOM JAMCIEpCHOI (pa3u Ta aucnepciiiHoro

cepenoBuina. Yum 0OyMOBIICHO PI3HOMAHITTS AUCTIEPCHUX CUCTEM?

CKkutbKM Ta SKHX KOMOIHAII arperarHoro CTaHy JIucIiepcHOi (a3u Ta JUCTIePCIHHOTO
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 IHTEHCHUBHICTh
OpOYHIBCHKOTO PYXy YaCTHHOK?

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

[Ilo € pymiiHO0O cuiow mporecy audys3ii? Uum oOymoBineHa mudysis? Sxuii HanpsMm Mae
mudy3isa?

®di3uyHa CyTHICTH KoedimieHTy audysii. Sk po3paxyBaTd po3mip YaCTHHOK 3a KOE(DIiiEHTOM
mudys3ii ?

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

Hanaiite Bu3HaueHHs cemuMentamii. Komu BigOyBaeThcsi ceaumenTanisi? Sk BUKOPHUCTOBYIOTh
SIBUILE CEAMMEHTAILI]?

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

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

Sxi cuu AiF0Th Ha YaCTUHKH, IO OCIAI0Th B MPOIIECI CEAMMEHTAITIi?

Yomy nporiecu audy3ii Ta cenuMeHTallii € KOHKypYHOYHMU?

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

Mo take audysiiHO-cenMMeHTalliifHa piBHOBara? SIkuM 3aKOHOM XapakTepu3yeThcsi? B sxux
crcTeMax BCTAHOBJIIOETHCS CeIUMEHTALIiHO -1 (y31liHa piBHOBara?

. B yomy mosArarote BIIMIHHOCTI CTPYKTYPU MOBEPXHEBOIO ILIApy BiJ CTPYKTYpH BHYTPILIHBOTO

00’emy? B oMy npu4rHa BUHUKHEHHS Ha/TMIIIKOBOT €Heprii HOBEpXHEBOTo mapy?

HapnaiiTe mOHATTS MOBEPXHEBOTO HATATY K TepMOAMHAMIYHOI (yHKil. TepmonuHaMidHUi BUpa3
U1l BEJIMYMHH ©.

Hapnaiite cuioBe Ta eHepreTHyHe BU3HAUYEHHS MMOBEPXHEBOTO HATATY.

3a paxyHOK 4YOT0 BUHUKA€E IMOBEPXHEBUIN HATAT. SIKi CHJIM BIANIOBIAAIOTH 32 HOTO BUSIBJICHHS?
IIpaBuno ¢az ['66ca ans aucnepcHUX cucTeM. B oMy pi3HMIS 3 KJIACHYHUM IpaBuioM a3z
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 YIbTPAIUCIEPCHI Ta HAaHOCHUCTEMH,
rpy0oIucCTIepCHi, OJIi- Ta MOHOIUCTIEPCHI CHCTEMU?

35. Po3mipHa 3anexHicTs (po3MipHUN e(eKT) (i3MKO-XIMIYHUX BIACTUBOCTEH IHCIIEPCHUX CHCTEM.
SIK 3MIHIOFOTHCSI BJIACTUBOCTI MaTepialliB MpH 1Mo IpiOHEHH1 10 HAHOPO3MIpiB?

36. st AKMX pO3MIpIB €JIEMEHTIB CTPYKTYpH pO3MipHA 3aJIe)KHICTh BIACTHBOCTEH HAHOCHCTEM
MPOSIBISIETHCS HAUOUTBI iHTEHCUBHO? Yomy?

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

38. 3 unM noB’s13aH1 po3MipHi €PeKTH (3aIeKHOCTI) B AUCHEPCHUX CHCTEMax?

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

40. BrutuB po3Mipy KpUCTAITIB Ha TEPMOIUHAMIYHI BJIACTUBOCTI MaTepiaiB.

41. BinuB po3Mipy KpUCTalITIB Ha peakiiiiHy Ta 1udy3iiiHy 34aTHICTb 1 KaTaJITUYHY aKTUBHICTb.

42. Bruus JUCTIEPCHOCTI 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. PoboTa xoresii.

45. [lo 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 3MOUYYBAaHHS Ta HE3MOUYBAHHS, a TAKOXK MOSCHUTD, B TKOMY BHITAJIKY
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, mo BiOYBAIOTHCSA HA MEXK1 PO3UTY KOHJIEHCOBAHUX (a3 3 MOBITPSM, MOXYThb
BHUKJIMKATH 3HIKCHHS €HEPTii TeTepOreHHOT CUCTEMM?

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

53. B sxux oMHHIX BUMIPIOETHCS afcopOitis? Tumm amcopOrii Ta X XapakTepucTUKa.

54. SIxi BeMUYMHU BUKOPUCTOBYIOTH JUTsl KUTbKiCHOTO onucy aacopomii? Illo Take poboTta amcopOirii?

55. Yum BiapizHAETHCA XeMocoO1is Bia Gi3uuHoi agcopOIii?

56. Meroan oTpuMaHHS JucniepcHUX wmatepianiB. Kiacudikaiis OCHOBHUX METOJIB OTPUMaHHS
JTUCTIEPCHUX MaTreplaliB 3a CTPYKTYPOrO (pO3Mip €JIEMEHTIB CTPYKTYPH, pa30pi€HTYBaHHSIM
TPaHUILh PO3JLTY)..

57.IlopomkoBa TEXHOJIOTISI OTPUMAHHS YIbTPAAUCIEPCHUX MarepiamiB. MeToau OTpUMaHHS
JTUCTIEPCHUX MaTepiaiiB: METOIM MOPOIIKOBOT MeTayprii. MeToin KOHCOJIi1a11ii HAHOTIOPOIIIKIB.

58. Metoau oTpuMaHHsS 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 JAOCIIIPKEHHS AMCIEPCHUX MarepiaiiB. 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 CKaHyt0401 30HA0B01 Mikpockorii (ACM ta CTM)?

64. ki 3a1a4i BUPIIYIOTh METOIAMH 110JILOBOT 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 aHaTi3y.

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