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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 HaBYaHHA 3004Ha /OucmaHyitiHa

PiK nigroroBKu, cemectp 1 Kypc, secHAHuUl cemecmp

O6car gucuunninm 5 kpedumie ECTS / 150 200uH, 10 200uH nekyiti, 6 200UH MPAKMUYHUX 30HAMS,

134 200uHu CPC

CemecTpoBuii KoHTpono/  ex3ameH / [IKP
KOHTPOJIbHi 3axoau

Po3knapg, 3aHATb http://roz.kpi.ua

MoBa BUKNaAaHHA YKpaiHceKa

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

KepiBHUKa Kypcy / mail: yurkova2403@gmail.com ?

BUKNapavis MpaKTnyHi: dokmop mexHiYHUX Hayk, npogecop, IOpKosa OnexkcaHOpa leaHisHa,
e- mail: yurkova2403@gmail.com

Po3mileHHsA Kypcy https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257805

https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257806
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257809

Mporpama HaBYa/NIbHOI AUCLMNAIHN
1. Onuc HaBYaNbHOI AUCUUNAIHK, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaT HaBYaHHA

Busuennsa nasuanvnoi oucyuniinu Haoae 3000y8auy MOXCIUBICMb OZHALOMUMUCA 3 CYUACHUM DIBHEM
HAYKOBUX O00CNIONCEHb 8 001acmi OUCNEPCHUX CUCTeM Md NOBEePXHe8UX s68Uly, Wo 6i00Y8aomvCs HA
epanuyi po3oiny gaz, noerubumu npogecitiny ni0comosKy 8 MedHcax CHeyiarbHOCmi ma O0C8IMmHbOI
npocpamu, 3000ymu 000amKosi pe3yivmamu HasuarHs. Lo ducyunnaiHy eapmo s4umu 0714 mozo, w06
cMamu KOHKYypeHmMOoCnpoMOXHUM caxisyem. OmpumMaHHA mamepianie/nokpummis 308MmpawiHb020
OHA 3 Nid8UWEHUMU BI3UKO-XIMIYHUMU Ma MexXaHiYHUMU 8/1aCmu8oCMaMU 018 eKCMpPemasabHUX YMOo8
eKkcrnayamayii — ye ymeopeHHA ma po38UMOK OucrnepcHux cucmem. [Jna CMEOPEHHA HOBUX
HaHomamepianie Ma PAyioHAsbHO20 YNpPAsAiHHA MexHOA02IMHUMU fpoyecamu HeobxioHo 80s100imu
3HAHHAMU 30KOHI8, AKUM MiOKOPAOMbCA 2emepo2eHHi cucCmemu, i YMIHHAM KiIbKICHO XapaKmepu3yeamu

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

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

Jiis corianbHO-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
TOAWMHY JIJIsl KOMYHIKaIIi y pa3i 3a3HavueHHs 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://roz.kpi.ua/
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257805
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257806
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=257809

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 GNIIUBY
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 PISHUMU Memooamu, 6 m.4. Memooamu NOPoOuKo8oi memanypeii, 0
NPOCHO3Y8AHHA IX GlACMUBOCMEU 6 3ANeHCHOCMI 8I0 CKAIA0y, CMPYKMYpU, po3mipy elemMeHmie
cmpyKkmypu, 0Jisl CMEOPEHHs. HOBUX Mamepianie 3 Hanepeo 3a0aHuUMU YHKYIOHATbHUMU 81ACMUBOCAMU.

Memoro 8UKAAOAHHSA HABYAALHOI OUCUUNIHU € (hOPMYBAHHA y cmydeHmie KomnemeHmHocmel,
wo nidcunrrome paxosi KomnemeHmMHOCMI cneyianbHOCMi, MAaKuUx fK:

— 30amHicmb 8 KOHmMeKcmi npogeciinol JisbHOCMI BUKOPUCTOBY8AMU 3HAHHSA NPO OUCNEPCHI
cucmemu, ocobaugocmi ix enracmugocmelt ma NOBEPXHESI A8UUA, OCHOBHI NOHAMMSA, 00 €KMuU 8UGYEHHS,
Memoou OMPUMAHHSL MA OOCTIOHCEHHSL,

— 30amMHICMb AHANI3Y8AMU POJIb PO3MIDHUX ehekmis 8 (i3uKo-XiMii OUCnepcHux cucmem, 6HJIUS
oucnepcHocmi ma Nno8epxHesux A6UW HA QI3UKO-XIMIYHI Ma MeXAaHIYHi 1acmueocmi NOPOWKOBUX |
KOMNO3UYiiHUX Mamepianie ma eupo0ie i NOKpummie 3 HUX Npu ix OMpPUMAHHI MeMoOamu NOPOUKOBOT
Mmemanypeii;

— 30amHICMb NPOSHO3Y8aAMU PIZUKO-XIMIYHI MaA MEXAHIYHI B1ACMUBOCMI OUCNEePCHUX Mamepiaie 8
3aneHCHOCmi 810 pO3IMIPY eleMeHmie CMpPYKmypu, ix po3nooiny 3a po3mipamu O01s CMEOPEeHHs HOBUX
Mamepianie 3 Hanepeo 3a0aHUMU PYHKYIOHATbHUMU 81ACMUBOCIIAMU,

— 30amHicmb O0OIPYHMOBAHO OOUPAMU CYYACHT MemOOU OOCHIONCEHHS CMPYKMYPU, XIMIUHO20
cK1aody, Qi3uKo-XiMIUHUX MA MEeXAHIYHUX B1ACMUBOCmell OUCNEPCHUX Mamepianie (NopouKosux,
KOMNO3UYTUHUX, KEPAMIYHUX, MOUO.)

— 30amHicmb 0OIPYHMOBAHO OOMPATU CYUACHI Memoou ma MexHOJO02IUHI 8apianmu OMpUMAHHS
OUCNnepcHux mamepianie O0as 3a0aHUX YMO8 eKCnayamayii 3 Ypaxy8awHam eumoe HAOIHOCMI,
EeKOHOMIYHOCMI MA eKON02TUHUX HACAIOKIB IX 3ACMOCYBAHHS, A MAKOMC Chep 3aCmOCyBaHHS.

CmydeHmu marome npooemMoHcmpysamu 3HAHHA, W0 No2aubaoomes pe3ysbmamu HA8YAHHA:

—  MepMiHONOo2II HAYKU NpPO OUCHEPCHI cucmemu ma NOBepXHesi sAsuwa (OCHOBHI NOHAMMA mda
BUBHAYECHHS),

—  OCHOBHUX KINIbKICHUX XAPAKMEPUCTNUK PO30POONIeHOCII Peyo8UHU, OCHOBHUX CheyuqiuHux O3HAaK I
Kaacupikayii oucnepcruux cucmem i NOBEPXHeBUX AGUUY,

—  MOJIeKYIAPHO-KIHeMUYHUX 81ACTNUBOCMEl OUCNEPCHUX CUCIeEM MA iX KibKICHUX XAPaAKmMepUucmux,

- Gpaxmopis, wo enausarOmMb HaA CMIUKICMb OUCNEPCHUX Ccucmem ma ix egonoyir, 6udie
CMIUKOCMI OUCNEePCHUX cUcmeM, MepMOOUHAMIYHUX MA KIHeMUYHUX hakmopie cmilikocmi,

—  poai 06’emy ma nosepxmi 6 QizuKo-XiMiYHUX GLACMUBOCIAX MAMEPIANi8, 0COOIUBOCMEl NOBEPXHEBUX
A6UWY, MEPMOOUHAMIYHUX NAPAMEMPI8 NOBEPXHEBO20 WADY,

—  8NIUBY OUCNEPCHOCMI HA PeaKyiliHy 30amHicmb, PO3UUHHICINb PeHOBUHU, PIGHOBA2Y XIMIYHOI peakyii,
memnepamypy ¢hazosux nepexoois,

—  OCHOBHUX NOBEPXHEBUX AU NOBEPXHEBUL Hamse, a0copOyis, aoze3is, 3MOUY8AHHS, PO3MIKAHHI,
KaninapHicmeo,

— POl noGepxHesux ABUW, 6 Npoyecax OMPUMAHHA, NPECyB8aHHsA, CNIKAHHA NOPOUIKIE, OMPUMAHHS
KOMNO3UYTUHUX Mamepianie, HaHeCeHHs NOKPUMMI6;

—  OCHOBHUX MemO00i8 OOCNIONCEHHSI OUCNEPCHUX CUCIEM I NOBEPXHEBUX ABULY,

—  OCHOBHUX CNOCO0I8 OMPUMAHHIA OUCHEPCHUX CUCTEM.

cmyodeHmu no8uUHHi ymimu:

— 3aCcmoco8ys8amu OCHO8HI NOHAMMS MA GUIHAYEHHSL Y PO eciunoi OisbHOCMI,

— BUKOPUCMOBYBAMU MEOPeMUYHi 3HAHHA OJIsl AHANI3Y MA NOSACHeHHS QI3UYHUX [ XIMIYHUX
npoyecis, Ki 8i00y8a0muvcs nio 4ac ymeopenHs, 0opoobyi ma yHKYiOHY8aHHs OUCNEePCHUX Mamepiaia,

—Kepyeamu cmynenem OUCnepcHoCmi,



— U3ZHAYAMU MA 8PAXOBYEAMU BNIUE OUCNEPCHOCMI MA NOBEPXHEBUX ABUUY HA QI3UKO-XIMIUHI ma
MEXAHIUHI 8ACMUBOCII MAMeEPIANi6 i3 Pi3HUM CHynenem OUCNepCHOCHE ma eupooie i NOKPUMmie 3 HUX;

— obupamu ma 3acmoco8y8amiu eKCNepUMEHMANbHI Memoou OO0CNIONHCeHHs Onsl AKICHOI ma
KLIbKICHOT Xapakmepucmuky OUCNepcHUx cucmem, O0Jisl BUBYEHHs KOMNO3UMIB | NOKpUmmie i3 mamepianie
3 pI3HUM cmyneHem OUChepCHOCHI,

— 3acmocogysamu OMpuMani meopemuyHi 3HaHHA HA NPAKmuyi npu eubopi cnocodie OMpuManHsl
OUCNEPCHUX cucmem i eKCNepUMEHMANbHUX Memooie OO0CHIONCeHHs IX CMPYKmypu ma OCHOBHUX
gracmugocmetl, 01 AHANI3Y MA NOSCHEHHS QI3UKO-XIMIYHUX npoyecis, sKi 6i00ye8aomvcs nio udc
ymeopenHs, 00podyi ma QYHKYIOHY8aHHS OUCNEPCHUX CUCMeEM; Npayloeamu 3 Jimepamypor uooo
AKmMyaioHuxX HNUMAHb 3ACMOCYBAHHA OUCNEPCHUX CUCEeM Md GUBYEHHS IX CMPYKmMypu ma OCHOSHUX
gnacmugocmetll, NOBEPXHEBUX ABULY.

cmyodeHmu no8uUHHi mamu 00ceio

— yAaeaamu 0cooausocmi 6naugy OUCNEPCHOCMI ma NOBEPXHESUX ABUW, W0 SUHUKAIOMb HA 2PAHUYI
po30iny ¢haz 6 OucnepcHux cucmemax, Ha @QI3UKO-XIMIYHI Ma MeXauiuHi 61acmu8oCmi NOPOUWKOBUX |
KOMNO3UYTUHUX Mamepianie i NOKpUmmie 3 HUX npu ix OmpumMarHi pisHUMU Memooamu, 8 m.u. Memooamu
NOPOULKOBOI Memaypeail.

2. MNpepeKsi3uTn Ta NOCTPEKBI3UTU AUCUMNNIHK (Micue B CTPYKTYPHO-NOriUHIl cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrPaMoI0)

JucyunaiHa suknadaemesca 8 Opy2omy cemecmpi ni020mMosKU 30 0C8IMHbLOIO MPO2PAMOIO Mi020MOBKU
mazicmpie 3 mamepiano3Hascmea. [lna ycniwHO20 30CB0EHHA OucyunaiHu, cmyodeHm Mo8uHeH
80s100imu Habopom KomnemeHmMHocmeli 6aKa1a8PCbKO20 PiBHA.

3Hauns, wo cmyoenm ompumac nio yac usueHHs OUCYUNTIHU «/JucnepcHi cucmemu i nogepxHesi
a6uwa», € NIOTPYHMAM Ol NPOBEOeHHs. HAYKOBO-00CHIOHUX pOoOIm, BUKOHAHHA MA2iCMepCbKUx
oucepmayiii npu niocomosyi 3a cneyiaivricmio «Mamepianio3Hascmeoy.

3. 3MicT HaBYaNbHOI AUCUUNAIHU

Po3nin 1. Xapakmepucmuxa oucnepcruux cucmem.

Tema 1.1. Bcmyn. Ilpeomem, mema ma 3a80anus xypcy. OCHOBHI emanu pO36UMK)Y HAYKU NPO
OUCNepPCHULL CMAaH peyo8UHU.

Tema 1.2. 3acanvha xapakmepucmuxa oucnepcuux cucmem. Jucnepcuuii cmawn pevosuru. OCHOBHI
nousmms ma eusnavents. Knacugixayia oucnepcrux cucmenm.

Po3nin 2. Moaekyaapuo-kKinemuuni 61acmueocmi OUCnepCHUX cucmem ma ix cmiikicmep

Tema 2.1. Monekyriapro-kinemuuni — e1acmueocmi — OUCNEPCHUX — cucmem, IX  KilbKiCHA
Xapakxmepucmuxa ma 3a1eiCHiCb 8i0 OUCNePCHOCHI.

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

Po30in 3. Ilosepxnesuit wiap i nogepxHesi a6uuia 6 OUCNEPCHUX CUCMEMAX

Tema 3.1. Ocnosni mepmoounamiuni napamempu nOGEPXHEE020 wiapy (2eoMempuyHi napamempu
NOBepXHi, NnogepxHesull Hamse, KIacu@ikayisi no6epxHesux A6uly, 0CHOBU MePMOOUHAMIKU NOBEPXHEBO20
wapy, GHYmpIWHA NOBHA NUMOMA NOBEPXHEBA eHeplis, MeMNepamypHa 3aledCHICMb NOBepXHEe8020
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 ¢has 1I'ibbca 0na oucnepcHux cucmem, nauU8 OUCNEPCHOCMI HA SHYMPIWHIN MUCK,
nosepxHesa enepais ma PiBHOBANCHI hopmu min, eniue OUCNEePCHOCMI HA MePMOOUHAMIUHY DeaKyiliHy
30amuicms, MePMOOUHAMIKA MA KiHEeMuKa KOHOEHCAYiliHo20 YMBOPEHHs HOBOI asu, KepyeaHHs.
cmynenem OUCnepCHOCHi).

Tema 3.3. B3aemoois nogepxonv 3 HABKOIUWHIM cepedosuwem. Aocopoyis. Tunu aocopoyii.



Tema 3.4. Illosepxnsi noodiny koumoencosanux Gaz meepde mino — piouna. Mixcmonekyiapua
83aemo0isn 8 cemepozennux cucmemax. Kpatiosuii kym. 3mouyeannsn. Posmixanns. 36’s30xk  pobomu
aoeesii 3 Kpatiosum Kymom 3mouyeanus. Kaninapruii muck..

Po3nin 4. Ilosepxnesi sasuuia 6 npoyecax ompumants nOpouwIKie, KOMROZUWIHUX Mamepianie ma
HAHeCceHHs NOKPUMmmie

Tema 4.1. Ponb nogepxnesux s8uy 8 npoyecax OmpuManHs NOPOWKis, ix npecy8ants ma CRiKauHs.

Tema 4.2. [losepxuesi sguwia ma MiyHicmo 36 13Ky 8 KOMNOZUYIIHUX MAMepiaiax.

Po3nin 5. Bzaemooia nosepxonsv nio uac mepms

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

Tema 5.2. 3nowysanus meepoux min nio uac puxyitinoi 63aemooii. Pedcumu ma 6uou 3HOULYBAHHS.

Po3nin 6. Excnepumenmanvni memoou 6ue4eHHs OUCHEPCHUX CUCHIEM MA NOBEPXHI

Tema 6.1. Komniexchuil nioxio 00 0ocnioxcenHs Oucnepchux mamepianie. Excnepumenmanvhi
Memoou 00CNIOHCEHH CMPYKMYpU OUCNEPCHUX Mamepianis.

Tema 6.2. Excnepumenmanvhi memoou 00CHIONCEHHs XIMIUHO2O CKAAOY mda CMPYKMYypu NOBepXHI
oucnepcrux mamepianie. CnekmpanbHi Memoou 00CIIOHCeHH s

Tema 6.3. Xapaxmepucmuka MexaHidHUx 61ACMUBoOCcmell OucnepcHux mamepianie. Memoou
BUSHAYEHHST KOMNJIIEKC)Y MEXAHIYHUX BIACUBOCMEU OUCNEPCHUX MAmepianié Ha MIKpo- ma HAHOPIGHI
(MeToau IHAEHTYBaHHS). .

4. HaBuanbHi maTepianu Ta pecypcu

4.1 Bazosa

1. Macniok B.A., Jlobooa I1.1., Miniyvkuii A.B. @izuxo-XimiuHi 0CHO8U NOBEPXHEBUX ABULY 8
meepoux oucnepcrux cucmemax. Hasuanvnuii nocionux. K.: HTYY «KIlIl», 2012. 212 c.

2. Ckopoxoo B.B. @izuxo-ximiuna Kinemuka 8 HaHocmpykmypHux cucmemax [Texcm] / B.B.
Ckropoxoo, I.B. YVeapoea, A.B. Pacyna. — Kuis: Axademnepioouxa, — 2001. — 180 c.

3. Mueoanos-Ilempocsan M.O. Konoiona ximis. niopyunuk [Texcm] | M.O. Muedanos-Ilempocsn,
B.1. Jlebiob, O.M. I'nazkosa, O.B. Jlebiov, 3a peo.. npogh. M.O. Mueoanosa-Ilempocana. — 2-ee 6uo.
sunp.. i oon. — X.: XHVimeni B.H. Kapazuna, 2012. — 500 c.

Ilepepaxosani knueu € y einbHomy docmyni 6 oioniomeyi KIII im. leops Cikopcvkozco i modicymv 6ymu
BUKOPUCMAHT 0I5 OMPUMAHHS OA308UX 3HAHb 3 (I3UKU [ XIMIT HAHOCUCMEM.

4.2 0ooamkoea

4. Asapenxoe H.A. Ocnoevl nanomexrono2uti u Hanomamepuanos: yueonoe nocooue [Texcm] / H.A.
Aszapenxos, A.A. Bepesxun, I'.I1. Kosmyn. — Xapvxkos: XHY um. B.H. Kapasuna, 2009. — 69 c.

6. Anopuesckuii P.A. Hanocmpykmypusie mamepuanvt [Texcm] / P.A. Anopueeckuil, A.B. Pacyns. —
Mockea: Axaoemus, 2005. — 192 c.

7. Knwnowx A.U. [logepxnocmHvle s6NeHus U OUCNEPCHble cucmemvl: yued. nocodbue 0
CMYyO0eHmo8 XumMuxko-mexuonocuieckux cneyuanvrocmeti / A. M. Knoinowx. — Munck: BI'TY, 2011. — 317c.

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

9. Kuceneé B.®., Koznoe C.H., 3omees A.B. Ocnosvi ¢husuku nosepxHocmu meepooco meud.
Mocxkea: H30-60 Mockosckoeo Yuusepcumema. @usuyeckuti paxyromem MI'Y, 1999.—284.

10. 3eproepanuunasn ouggysus u ceoticmea HaHocmpykmypHuvix mamepuanos [Texcm] / Konobos
IO.P., Banuesg P.3., I paboseyxas [ I1. u 0p. — Hosocubupck: Hayxa, 2001. — 232 c.

11. Banues P.3. Hanocmpykmyphvle mamepuanvl, NOIYYEHHble UHMEHCUBHOU NIACMUYeCcKOll
oeghopmayueri [Texcm] / P.3. Banues, U.B. Anexcanopos. — Mocksa: Jlozoc, 2000. — 272 c.

12. Hockosa H.U. Cybomuxpokpucmaniudeckue u HAHOKPUCALIUYECKUE MEMmAiibl U CHiaebl
[Texecm] / H.U. Hockosa, P.P. Myniokos. — Examepunbype: YO 34H, 2003. — 279 c.



13. Mopoxos U J]. @usuueckue senrenus 6 yivmpaoucnepchvix cepeoax [Texcm] / U J]. Mopoxos,
JLU. Tpycos, B.H. Jlanosok. — Mockea.: Snepeoamomuzoam, 1984. — 224 c.

14. @usuxo-xumus yrempaoucnepcuwvix cpeo [Texcm] / Iloo peo. U.B. Tamanaesa. — Mockea:
Hayxka, 1987. — 256 c.

15. llopwopoe M.X. Yavmpaoucnepcnoe cmpykmypHnoe CcOCmMoAHUEe MeMAlIu4ecKux Ccniagos
[Texcm] | M.X. lllopwopos. — Mockea: Hayxka, 2001. — 155 c.

16. leeysun A.E.@usuxa cnexanus [Texcm] / A.E. ['ecysun. — Mocksa: Hayka, 1984. — 312 c.

17. Heopeanuueckoe mamepuanoseoenue [Texcm]: snyuxnoneo. u3o: 8 2-x m. / noo peo. I'.I".
I'necuna, B.B. Cxopoxoda. — Kues: Hayxosa oymka, 2008. — 1152 c.

Knueu, 3aznaueni y cnucky 00nomisCHUX HAgUaIbHUX Mamepiauis, € y 8ibHOMY 00cmyni oOioriomeyi
KIII im. I2ops Cikopcbkoeo.

PekomeHdyembcsa 03Halomumucs 3i 3micmom 8ka3zaHux 6azosux ma 0o0amkosux Oxcepes, binbw
2n1uboKo onpaurosamu pPekomeHO08aHI 8uKaadayeM po30inu, wo sidnogidarome memamuyi aexyid
ma/4u NpakmMuyHUX 3aHAMs. [118 okpemux po30isnie 0oUinbHO CMBOPUMU e1eKMPOHHULU KOHCeKm.

HaB4yanbHUMU KOHTEHT
5. MeTtoauKa onaHyBaHHA HaBYaNAbHOI AUCUMNAIHU (OCBITHLOrO KOMMNOHEHTA)

5.1 3micm nekyiliHux 3aHAMb

Poznain 1. Xapakmepucmuxa oucnepcnux cucmem

Jlexyia 1. Beryn. Ilpeamer, meta 1 3aBJaHHs JUCHMILIIIHU. BUHUKHEHHS Ta poJib TUCHIEPCHUX MaTepiaiB
B icTopii eBoioLlii JitojcTBa. IcTopis popmyBaHHS ramgy3i 3HaHb: OCHOBHI €TalM PO3BUTKY HAayKH IPO
JHCTepcHUM cTaH pedoBUHU. CTHCIUHN OISl OCHOBHUX MUTaHb KYPCY. (€1eKmpOHHA npe3eHmayis)
Jlireparypa [1] —c. 3-11; [2] — c. 5-11; [5] - c. 7-17.

Jlexyis 2. 3araibHa XapaKTEPUCTHUKA JUCIEPCHUX cucTeM. JlucmepcHmil ctaH pedoBUHH. OCHOBHI
MOHSATTS Ta BU3HAYEHHS HAyKH MPO AUCIEPCHI CUCTeMHU. J[HCIIepCHI CUCTEMU SIK CYKYMHICTh IUCIEPCHOT
da3u Ta mucnepciiHoro cepenosumia. OCHOBHI KUTBKICHI XapaKTEPUCTUKU PO3APIOHEHOCTI PEUOBHHMU
XapakmepucmudHuti po3mip 4acmuHoK, CmyneHb OUCNepCHOCmi (pO30piOHeNHs), CYyMApHA NOBEPXHs mda
numoma nogepxusi. (Koncnexkm nexyiil, npezenmayis)

Jlireparypa [1] c. 5-13; [4] c. 317-328; c. 342-346.

Jexyis 3. Knacudikaiiss TucriepcHUX CUCTEM 3a pi3HMMH o3Hakamu. Illkama macmrabiB: BHCOKO-;
cepeqHe, TpyOOTUCHEPCHI CHCTEMHU. XapaKTepUCTHKa MOJIIUCHEpCHOCT. MeTtoau oaep)kaHHS
nucnepcHux cucteM. CPC

Jlireparypa [1] — c. 3-12; [2] — c. 12-30; 36; [3] ¢.102-111; [4] —c. 20-26. [4] —c. 12 — 18. (koncnexm
JleKyitl, npezenmauis,)

Po3nin 2. Moaexkynapuno-xkinemuuni énacmugocmi oucnepcrHux cucmem ma ix cmiiKicmao

Jlexyia 4. MomnekynsapHO-KIHETUYHI BIACTUBOCTI JMUCIEPCHUX cUCTeM (OpOyHIBCBHKHU pyX, audysisd,
CeAMMEHTAIlif), iX KUTbKICHA XapaKTEPUCTUKA Ta 3aJICKHICTD Bil 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

Jlexyin 5. CTIMKICTh IUCIEPCHUX CHUCTEM Ta I1X €BOJIONISL. Buam CTIHKOCTI AUCIEPCHUX CHUCTEM:
TEpMOJUHAMIYHA, ceUMeHTaIllliHa, (a3oBa Ta moBepxHeBa . LlInsaxu ykpymHeHHs yacTUHOK. Dakropu
criiikocti. CPC

Jlireparypa: [6] —c. 62— 78; [7] — c. 79-85. (koncnexm nexyii, npezenmayis)

Po3znin 3. Ilosepxnesuil wmap i nosepxnesi aguuia 6 OucnepcHi cucmemax

Jlexyis 6. JlucniepcHi cucteMu Ta OCOOJIMBOCTI MOBEpXHEBUX sBUI. Posib 00’eMy Ta moBepxHi B (hi3UKO-
XIMIYHUX BJIACTUBOCTSX MarepianiB. OCHOBHI TE€pPMOJMHaMIYHI TMapamMeTpu IOBEPXHEBOTO ILapy.
I'eomerpuuni mapamerpu moBepxHi. [loBepxueBuii HaTsr. Kmacudikamis moBepxHeBux siBuill. OCHOBH
TEPMOJUHAMIKH TMOBEPXHEBOTO Iapy. BHYTpINIHS MOBHA MUTOMa MOBEepXHeBa eHepris. TemmepaTypHa
3aJIe)KHICTh MMOBEPXHEBOTO HATSTY 1 MOBHOI BHYTPINIHKOI MOBEPXHEBO1 eHeprii. CaMO4YMHHE 3MEHIIICHHS
MIOBEPXHEBOT EHEprii Ta OpPMyBaHHS MMOBEPXHEBOT'O LIAPY.. (KoHCnekm nexyill, npe3eHmayis)



Jlireparypa: [1] —c. 42 —58; [2] —c. 30-42; [3] —c. 39-55.
Jlexyis 7. BInyB OUCTIEPCHICTh HA TePMOAMHAMIUHI ((Pi3MKO-XIMIUHI) BIACTUBOCTI AUCHEPCHUX CUCTEM.
[IpaBuno ¢a3 ['i66ca ams aucnepcHUX cucteM. BIUMB qucmiepcHOCTI Ha BHYTpILIHIN TUCK, [loBepxHEBa
€Hepris Ta piBHOBaXHI Gopmu Ti. BIuMB qucnepcHOCTI Ha TEPMOAMHAMIUHY peakKliiHy 31aTHICTH (Ha
PO3UYMHHICT, PEYOBMHM, Ha pIBHOBAry XiMi4HOT peakiii, Ha Temmeparypy (a3oBHX IEPEXO/IiB).
TepmoauHaMika KOHAECHCAIHHOTO YTBOPEHHS HOBOI (ha3u, KiHeTrka KOHIEHCAIITHOTO YyTBOPEHHS HOBO1
¢dazu. KepyBaHHS cTyleHeM JUCIIEPCHOCTI (npezenmayis)
Jlireparypa: [2] —c. 80-92; [6] —c. 62- 78; 79-95.
Jlexyisn 8. Po3aMipHi €peKTH B JUCIIEPCHUX CUCTEMAaX. 3AICKHICTh BIACTHBOCTEH TUCTICPCHUX CHCTEM BiJl
pO3MIpy YaCTHHOK (€JIIEMEHTIB CTpYKTypu). Po3MipHa 3aiexHicTh TepMOJWHAMIYHHX (TEPMIYHUX,
KIHETUYHHX), CJICKTPUYHUX, MATHITHUX, ONTUYHAX, MEXaHIYHUX BIACTHBOCTEH AMCIIEPCHUX MaTepiaiiB.
CPC
Jlireparypa: m. [1] 45— 113; [2] - ¢. 19-30; [6] - c. 133-167; (rkoncnexm nexyiil, npezenmayis)
Jlexyis 9 B3aemoisi MOBEPXOHB 3 HABKOJIMIIHIM cepenoBuineM. AxcopOmis. Tunm ancopOrii. @izuvna i
ximiuHa agcopoOuisa. KinbkicHa xapakrepuctuka ajacopouii. Oaunuii BuMiproBanss. [lapameTrpu cucremu,
B1JI IKMX 3JIKUTH anicopOuist.. CPC
Jlireparypa: [1] 75-100 (koncnexm nexyiti, npezenmayis)
Jexyis 10. Tlosepxusa nodiny xonoencosanux ¢az meepoe mino—piouna. Mixcmonekynsapua 63aemoois 6
ecemepocennux cucmemax. Kpauosuti «ym. 3mouyeanmns. Pozmikanns. Kaninapuuu muck. Tennoma
smouyeanns. CPC
Jlireparypa: [1] 63-70, (koncnexm nexyiii, npezenmayis)
Jexyis 11. 3mouysanns peanvuux i nopucmux meepoux min. Bnaue wopcmkocmi Pozmikanus ma
63aeM00is piounu 3 noeepxueio meepoozo mina. CPC
[JTireparypa: [2] - c. 30-42; [3] - c. 38-54; [4] - ¢. 59-67; [5]; (koncnexm nexyiii, npesenmayis)

Po3nin 4. ITogepxnesi asuwia 6 npouecax ompumManHta nOPOWKie, KOMROZUYIHUX Mamepianie ma
HaAHeceHHA NOKpUmmie
Jlexyia 12. Ponb noeepxnesux ssuwy 6 npoyecax OMPUMAHHA NOPOWIKIe ma Gopmyeanti ix
enacmueocmeil.. [losepxnesi aeuwa 6 npoyecax npecysanns ma cnixanns nopouwxie, CPC
Jlireparypa [2] —¢.79-85; [6] —c. 17-38; 46-51; (koncnexm nekyitl, npezenmayis)
Jlexyia 13. Ilosepxnesi ssuwa ma MiyHicmo 38’A3KY 8 KOMRO3UYIHUX Mamepianax. Miynicmo
KOHmMakmy meepoux min pi3Hoi ¢hizuxo-ximiunoi npupoou. Tunu 3611a3kié Ha nosepxHi nooiny.
Cmabinbuicms nogepxui nooiny..
Jlireparypa [2] —¢.79-85; [6] —c. 17-38; 46-51; (koncnexm nexyiu, npezenmayis)

Po3ain 5. Bzaemooin nosepxons meepoux min nio uac mepms
Jlexyia 14. 3acanvui idomocmi npo mepms meepoux min. Axicms noeepxons mepms, Aoeesiiina
83a€mM00is nosepxoHb meepoux min. Cmpykmypa ma XiMiyHUil CK1a0 nosepxoHvb mepms. Aoeesilina
83AEMO0ISl NOBEPXOHbL MBepOux min. Bniue kpucmanoepaghiunoi opienmayii’ Ha adee3ilini 61ACmMuU80OCmi.

Bnaus vucmomu nosepxui na adzesiiiny ézacmoodirn. CPC
Jlireparypa [1] ¢.144-175; [6] c. 17-38; 46-51. (koncnexm nekyiti, npesenmayis)
Jlekyis 15. 3nowyeanns meepoux min nio uac Qpukyiinoi 63aemooii. Peocumu 3nowyeanns. Buou
3HOWLY8aHHA. adzesiliHe, abpaszusHe, KOpo3ilite, epositine, kagimayitine, 8i0 emomu. CPC
Jliteparypa: [1] ¢.176-198. (xoncnexm nekyiti, npesenmayis)

Po3nin 6. Excnepumenmansni memoou 6ugueHHA OUCHEPCHUX CUCHEM Ma NO6EPXHI
Jlexyia 16. KommnekcHUM MiaXig A0 AOCHIKEHHs JUCTIEpCHUX MartepiaiiB. ExcriepuMeHTanbHi METOIH
JOCII/DKEHHSI CTPYKTYPH Ta XIMIYHOTO CKJIaJy AMCIEPCHUX MaTepialiB: PEeHTI€HOCTPYKTYpHHH aHaii3,
eNEKTPOHHA MIKpOCKOMis (CKaHyBajbHa Ta MPOCBIUyBalbHA €IEKTPOHHA MIKPOCKOIIS), TOJIbOBA iOHHA
MIKpPOCKOIIisl. CKaHyBaJbHA 30HI0BA MIKPOCKOIIis, CIIEKTpaibHi MeTou aociimkeHHs CPC



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. (koncnexm nexyiu, npesenmayis)

Jlexyisn [7. EKCHepUMEHTANbHI METOAM BU3HAYCHHS  XIMIYHOTO CKJIQJy Ta CTPYKTYpPH IIOBEpXHI.
Cnexrpanbai Metoau nociipkenns. CPC

Jlireparypa: [3] —c. 145-148. (koncnexm nexyiti, npezenmayis)

Jlexyis 18. XapakTepucTHKa MEXaHIYHUX BJIACTHBOCTEH AMCIEPCHUX MaTepianiB. MeToau MexXxaHIYHUX
BUIIPOOYBaHb Il BU3HAUYECHHS KOMITJICKCY MEXaHIYHUX BIACTUBOCTEH JMCIEPCHUX MaTepiaiiB Ha MIKpPO-
Ta HaHOpiBHI (MeToau iHAeHTyBaHHs). CPC

Jlireparypa: [3] —c. 186; 4] —c. —148-153; ¢. 171-180. (koncnexm nexyiti, npezenmayis)

5.2 INepenik mem npakmu4yHuUX 3aHAMb
1. Xapaxmepucmuxa oucnepcnux cucmem. OCHO6HI KINbKICHI XAPAKMEPUCMUKU PO30PIOHEHOCME PEHOBGUHU

Xapaxmepucmuynuil po3mip, OUCHepCHICMb, NUMOMA NOo8epXHs. Bzaemoss’szox numomoi nosepxmi ma
oucnepcrHocmi (2 200uHu).

2. Iogepxnesi ssuwa. [losepxnesa enepeisi ma nogepxnesuti Hamse. (2 200uHu)

3. Aoeesis, smouysanns ma posmikauns. Kpatiosuii kym smouysanns (2 200unu,).

6. CamocrTiiiHa poboTa cTyaeHTa

CamocmitiHa poboma cmydeHmis (3a2aabHa mpusasnicme 134 200uHU) 3 QUCUUNAIHU MOAA20€ 8

— camocmiliHoMy onpayto8aHHIi AimepamypHuUx o0xcepes 004 ONaHy8aHHA mamepiany AeKkyil, AKi
He yumaromeocs (80 200uH);

— nioeomosui [IKP (15 200uH);

— nidecomosyi 00 BUKOHOHHA MPAKMUYHUX 3GHAMb, QHAMAI3Yy 00EepHaHUX pe3ysbmamis ma
hopMynOBAHHI BUCHOBKI8 — 8 po3paxyHKy 1,5 200uHuU Ha 1 200UHY BUKOHAHHA MPAKMUYHUX
3aHAMb (9 200UH);

— nideomosuyi 0o niocymkoeoi amecmauii — ekzameHy (30 200uH).

MoniTMKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaAbHOI gUCUUNAIHU (OCBITHLOrO KOMMNOHEHTA)

Cucmema 8umMoe, AKi cmasanameca neped cmyoeHmamu:

— Temy nponyuweHozo neKyiliHoezo 3aHAMMA cmydeHm [O08UHEH Onpaysamu camocmilHo
WI/IAXOM HAMUCAHHA KOHCeKkmy.

— 30800HHA MNPONYyWeEHo020 MPAKMUYHO20 3AHAMMA CMyOeHm [0BUHEH BUKOHAMU 8 u4dac,
y3200xeHul 3 BUKnaoayem.

— [1i0 yac ycix sudie ayoumopHuUX 3aHAMb 3060POHAEMbCA BUKOPUCMAHHA MObBinbHUX MmesegoHis
y 38YKOBOMY pexcumi, 00380/7A€EMbCA 0bMereHe BUKOPUCMAHHA MeceHOMcepie y 6e338y4HoMy
pexumi. [1i0 4Yac APAKMUYHUX 3aHAMb 00380/AAEMbLCA 3ACMOCYBAHHA epPCOHAMNbHUX
Komn’tomepia 014 MOWwyKy iHhopMauyii, BUKOPUCMAHHA 8/10CHUX XMAPHUX pecypcis, mowo.

— Ymosoto donycKy 00 NpaKMuYHUX 30HAMb € HAABHICMb Yy CMydeHma HAnuUCaHo20 MPOMOKONY,
AKUU CKNAOaemMsCA 3: HOMepa Ma Haseu NPAKmMu4Hoi pobomu; memu npaKmMu4yHoi pobomu;
meopemuy4Hux gidomocmedli, 00 AKUX BKAKOYAHOMb OCHOBHI BU3ZHAYEHHA MA YMOBHI MO3HAYEHHH.

— [lepesipka npasunbHOCMi B8UKOHAHHA 3a80aHbL MPO8OOUMbCA 8UKAadayem be3rnocepedHbO Ha
3aHAMMI. CmydeHmu Moxcyme 06p06aamMuU OMPUMAHI HQ MPAKMUYHOMY 3aHAMMI pe3ynemamu
(8UKOHYBAMU PO3PAXYHKU, QHAMI3 00epPHaHUX pe3yabmamie ma opMynto8aHHA 8UCHOBKIB)
camocmiliHo sdoma i Hadasamu ix Ha nepesipKy sUKAAGa4y Ha HACMYNHOMY 3aHAmMmi. 3a ymosu
nposedeHHs MNPAKMUYHUX 3aHAMb Yy OUCMAHYiliHOMYy pexcumi ogopMaeHi MpPomoKou
NPAKmMu4yHUX pobim (3 BUKOHAHUMU 3080QHHAMU HAOCUAAOMbLCA 8UKAAOa4y HaA e-mail abo 8
Telegram 0na nepesipKu yrnpoooBX¥ MUMCHA MiCA9 OCMAHHLO20 3aHAMMSA 3a 8i0N0BIOHO0
memoro.



— Pe3ynbmamu BUKOHAQHUX MPAKMUYHUX pobim ogopmaroomecs y 8uensdi 38imie 3
30CMOCYB8AHHAM MeKCmoeo20o pedakmopd. 38im cynpoeoodHyemMosca hopmyaamu, mabauyamu,
epagpikamu, enemeHmMamu, SAKi  NiOMeepoOHyloms BUKOHAHHA 30800Hb mMdA 00epH(aHi
pesyabmamu. 3a OucmaHuyiliHOi opmMu HABYAHHA MepeesipKa npasusnbHOCM| GUKOHAHHSA
30800aHHA 30iliCHIEMbCA Mi0 Yac 3aHAMMA OUCMAHYiliHO i3 sukopucmaHHAM Telegram uyamy.
3a OducmaHyiliHoi  4u 3miwaHOi opmMu HABYAHHA 38iMm 0OpopMaeEMbCA 8 b6yOb-aKomMy
meKcmosomy pedaKmopi i Ha nepesipKy HAOCUNAeEMbCA Ha e- mail suknadauya abo e Telegram. 3a
38u4aliHOi ayOumopHOoi ¢opmMu HABYAHHSA 38iM BUKOHYEMbLCA 8 OYyO0b-SKOMY MEKCMOo8oMYy
pedakmopi i Ha rnepesipKy HAOAEMbLCA Yy PO30pPyKOBAHOMY 8ue2n80i. besnocepedHili 3axucm
s8idbysaemeocsa y popmi cnisbeciou, 3anumaHs-gionosgioed.

— [lepecknadaHHA eK3ameHy rnpoeooumscsa rnio Yyac 000amkoagoi cecii 3a noaoxceHHAM KTl im. lzopa
CikopcbKko20 8i0nosioHO 00 epagiky nepecknadaHs, onpuatodOHeHomy Ha catimi HHIM3 im. €.0O.
lTamoHa

— [Monimukoto 0ednaliHie nepedbavyaemobcs He0bXiOHICMb CBOEYACHO20 BUKOHAHHSA 3080a0Hb. 38imu
3 MPAKMUYHUX 30HAMb BUKOHYHOMbCA | MO0AOMbCA HA MepesipKy He Mi3Hiwe 2-X MuxMHi8 3
MOMeHMY 3aeepuweHHsA. Yci nucbMosi 0OKymeHmu Marome b6ymu 3axuujeHi 00 3aKiHYeHHS
meopemu4H0o20 HABYAHHA 8 cemecmpi.

— Yci yyacHuku ocsimHbo20 npouyecy: euknadayi i cmydeHmu 8 npoueci pobomu BUBYEHHSA
oucyunaiHu Marme Kepysamuchb MpUuHUUNamu axkademiyHoi 0obpoyecHocmi, nepedbavyeHumMuU
«Kodekcom yecmi HauioHanbHo20 mexHiYHO20 yHisepcumemy  YKpaiHu  «Kuiscbkuli
nosnimexHiyHul iHcmumym»» https://kpi.ua/code.

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

MomoyYHuili KOHMponb:
— BUKOHQHHA ma 3axucm 38imie 3 NMPAKMUuU4YHUX pobim, ecbo2o makcumasvHo 30 banie (10
6. x 3), miHimanbHo — 18 6anie (6 6. x3). OuyiHEMbCA camocmiliHicmb BUKOHAHHSA
pobomu, 2pamomHicme 8 0GhOpPMAEHHI MA MPABUSLHICMb BUKOHAHHS.
—  Kpumepii oyinrosanns ma KiteKicms 0anie 3a npakmudui pooomu.:
- poboma BUKOHAHA NPABUILHO MA CAMOCMILHO ma 36im 30anuil 3 nepuio2o pazy (8IOMiHHO) —
10-9 6anis;
- poboma 8UKOHAHA CAMOCMIUHO, dlle € HEMOYHOCMI V PO3PAXYHKAX ma oghopmieHHi (0oOpe) —
8-7 bais;
- poboma BUKOHAHA CAMOCMIUHO, ale € NOMUIKU ) PO3PAXYHKAX Ma OQOpMIeHH] HenoeHi
8i0n086i0i Ha 3anumanHs (3a008in1bHO) — 6 banis;
- poboma BUKOHAHA HECAMOCMIUHO, € NOMUWIKU Y PO3PAXYHKAX MAd OPOPMIEeHHI, He3a008LIbHI
8i0n06i0i Ha 3anumanHs — S 0. | MeHutLe.

o koorcHoi npakmuunoi pobomu cmyoenm nosuHeH nio2omyeamu NPoOmoKoJ, KUl CKIA0AEMbCs i3:
HOoMepa, HA36U, Memu, MeopemudHux eioomocmeltl, 00 SAKUX BKAIOUAIOMb OCHOBHI GU3HAYAHHS MA
VMOBHI NO3HAYEHHS, NOPAOOK BUKOHAHHA. 304 HAABHOCMI NPOMOKONY KOJNCHA NPAKMUYHA poOOma
OYIHIOEMBCA  3d  KIILKICMb — CAMOCMIUHO BUKOHAHUX 3A680AHb HA NPAKMUYHOM)Y 3AHAMMI,
makcumanvha oyinka ckraoae 20 banie, MiHIMaabHA No3umueHa oyiHka 12 6aau 3a KoxHy pobomy.
— BuKoHaHHA ma 3axucm JomMawHboi KoHMponsbHoi pobomu (AKP), 6cbo20 MaKcumasnbHO
20 6anis, MiHimanbHo — 12 6anis.
Memoto nposedeHHs OOMAWHLOI KOHMPOAbHOi pobomu € 30CBOEHHA mMamepiany,
noenubseHHa Ma 3aKpinaeHHA 3HaHb CMydeHmMd, Ha PO38UMOK YMiHb.

Kpumepii oyinosanns ma xinoxkicme oanie 3a J[KP.
- nosHa 6ionosiob — 20-19 6.
- HenoeHa 8i0nosiob — 18-17 6.
- HenoeHa 8i0noeiov 3 nemounocmsamu — 16-15 6.
- HenoeHa 8i0noeiob 3 HemoyHocmaMu ma nomuakamu — 14-12 6.
- He3a008inbHa 8i0no6iob — 11 6. i menwe


https://kpi.ua/code

Cemecmpoguii KOHMPOb: eK3aMeH NPo8oOUMbLCA Y NUCbMOGIU, YCHIU abo 3miwanii ¢opmi, y
KOMHoMY biniemi mpu NUMAaHHA.

Ymosu 0ornycky 00 cemecmposo2o KOHmMposto (MiHimansHUli cmapmosuli pelimuHe): cemecmpoguli
pelimuHe He meHwe 30 b6asis 3a yMo8U BUKOHAHHSA YCix Npakmu4Hux pobim, IKP ma kinoKocmi 6anis 3a
sudamu pobim, 8i0nosioHo:

3axucm 38imie 3 npakmuyHux pobim He meHwe 18 6asis (6 6.x 3p.).
3axucm [IKP He meHwe 12 6anis.

Bidnosidi Ha exk3ameHi ouyiHremosca 3a 50-6a7bHOIO WKAAOK, AKA CKAA0aemoeca 3 banie, AKi
cmyoeHm ompumye 3a 8i0nosioi Ha numaHHA binemy (MakcumanbHO 15 6anie 3a KOMCHE NMUMAHHA
6inemy; KoxceH 6inem cknadaemeoca 3 3-x nUMaAHs i3 cnucky Jooamky B) ma HadaHHsA 8idnosidi Ha 1
dodamkKoee numMaHHA (MakcumansHo 5 6anis). Tobmo, 15 6. x3 +5 6. = 50 6anis.

Kpumepii oyiHrosaHHA 8ionosideli Ha numaHHA binemy Ha eK3ameHi ma KinbKicme basis:

14-15 6anie — nosHa 8ionosids (He meHwe 95 % nompibHoi iHghopmauii), cmyoeHm demoHcmpye
MoBHi i 21UBOKi 3HAOHHA HABYAbHO20 Mamepiany;

11-13 6anie — docmamHbo nosHa 8i0nogide (He meHwe 80-85 % nompibHoi iHpopmayii),
cmydeHmM 0eMOHCMPYE XOPOoWi 3HAHHA HAB8YAAbHO20 Mamepiany;

9-10 6anie — HenosHa gidnosids (ane He meHwe 60 % nompibHoi iHgpopmayii), cmydeHm
30008in1bHO 3ac80i8 meopemuyHuli mamepias, ase O0O0MyCKAE Cymmesi Hemo4yHocmi, w000
BUKOPUCMAHHA OMPUMAHUX 3HAHb;
meHwe 9 6anie — He3a008ibHA 8i0N08IOb, HezadosinibHe 3nanns meopii (MeHwe 60 % nompibHoi
iHpopmayii) ma BiACYTHICTb BMiHHA Ta HaBUYOK Y BUPILLIEHHI MOCTaB/IEHNX 3aBAaHb, BiAMNOBiAb He
BifMOBiAa€E yMOBaM 4,0 «33a40BiNbHO».

OuiHKa 3a BiANOBiAb 3HMKYETbCA — 33 NPMHLMMNOBI NOMW/IKM Yy BiANOBIAi, 3@ HENOBHY BignNoBiAb, 3a
HEeTOYHOCTI, 32 HENPaBW/IbHE BUKOPUCTAHHA TEPMIHIB.

Kpurtepii ouiHlOBaHHA BignoBiai Ha 40AaTKOBE NMUTAHHA:
5 6aniB — noBHa Bignosiab;
4 6anu — AOCTaTHLO NOBHA BiANOBIAb;
3 6ann — HenoBHa BiANOBIAb;

MeHLwe 2 6anis — He3a0BiNbHA BignoBiab.
3aranbHa KinbkKicTb 6aniB 3a BigNOBiAb HA eK3aMeHi BU3HAYaETbCA WAAXOM MigcymoByBaHHsA 6anis

3a BiAnNoBiAi Ha NMTaHHA eK3aMeHauiliHoro 6ineTy Ta 6anis 3a BignNoBigb Ha A0AATKOBE NUTAHHA.
Petimune 3 oucyunninu (P/]) epaxosye pobomy cmyoenma npomseom cemecmpy (cmapmosi banu,
maxcumanvro 50 6., minimanvro 30 6.) ma piseHb 3HAHb | HABUYOK, BUABIEHUX HUM HA eK3AMeHI

(maxkcumanvno 50 6., minimaneno 30 6.). Ilicis

OYiHIOBaHHSL  GIONoGidell  HA  eK3AMEHi

niOCyMO8YIOMbCs CMapmosi 6aiu ma oanu 3a eK3ameH, 3600Ambcsi 00 Pelumune080i oyinKu ma
nepesoosimuvCsi 00 OYIHOK 3a YHIBEPCUMENCbKON WKAL00 (maobi.).

Tabaunua BignoBigHOCTI peMTUHroBux 6aniB OLiHKaM 3a YHIBEPCUTETCHKO LLIKANOH0:

Kinbkicmo 6anis OyiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 [obpe
74-65 3a40BifIbHO
64-60 JocTaTHbO
MeHwe 60 He3apoBifbHO
He BMKOHaHi ymoBM A0OMYCKY He ponyweHo

9. [OopaTtkoBa iHpopmauis 3 gucumnnniHm (0CBiTHbOro KOMNOHEHTA)

Y eunadKky npoxodxceHHA OucmaHyiliHUX 4Yu OH-naliH Kypcie 3a MemMamuKol Kypcy, Wo
niomeepoxcyemoca 8ionogioHUMU cepmughikamamu, 000amKoeo Hapaxosytombecsa 10 6asie.
Mepenik NUMaHsb, AKi BUHOCAMbCA HO ceMecmposuli KOHMPObL (3aiK) 3Haxooumesca 8 Jooamky
A.
lMpakmuyHi
nabopamopili

pobomu  nAAHylOMbCS 3  MAKCUMQO/AbHUM  BUKOPUCMAHHAM  061a0HAHHA
LUKKHO «Mamepiano3Hascmeo my20raaeKux CcroayK ma KOMo3umie» 8



cmpykmypi HH IM3 im. €. O. lNlamoHa, AKe 3acmocos8yeMbsCAa nNpu 00epHaHHI ma 00CAiOHEHHI
WUPOKO20 CrieKmpy rnopowKo8ux, KOMNo3uyiliHux mamepiasaie ma nokpummis.

Po6ouy nporpamy HaBuYanbHOI gucumnaiim (cunabyc):
CKnapeHo:

npodecopom Kadeapu BUCOKOTEMMEPATYPHUX MaTepianiB Ta NOPOLUKOBOI MeTanyprii, AOKTOpoOm
TEXHIYHUX HayK, npodecopom, lOpkoBoto OnekcaHapoto IBaHiBHOLO

YxsaneHo:

Kadepgpoto BucokoremnepatypHUX maTepiazniB Ta NOPOLIKOBOiI meTanyprii
(npotokon Ne 17 Big, 26.06.2024 p.)
Moroa)keHo:

MeToaMNYHOI KOMICiED HaBYaIbHO-HAYKOBOro IHCTUTYTY maTepiao3HaBCTBA Ta 3BaplOBaHHA
imeHi €.0. NatoHa (npoTtokon Ne 12/24 Bip, 28 uepsHa 2024 p.)
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Jlooamox A
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 po3ApiOHEHOCTI peYOBUHU?

Hapnaiite Bu3HaueHHs qucniepcHocTi. 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 IUJIONLY TUTOMOT TOBEPXH1?

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.
. Kinacuikauist nucnepcHux cucreM o BUAYy (reoMeTpuuHoi popmi) qucnepcHoi pasu?
. Knacudikanist qucnepcHuX cucTeM 3a arperaTHUM CTaHOM JAMCIEpCHOI (pa3u Ta aucnepciiiHoro

cepenoBuina. Yum 0OyMOBIICHO PI3HOMAHITTS AUCTIEPCHUX CUCTEM?
CKkUlbKM Ta SKHX KOMOIHAIIi arperaTHoro CTaHy JucrepcHoi (a3u Ta JaUCTIepCiiHOTO
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? Sk  XapakTepu3yBaTh IHTCHCHBHICTH
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
madysis?
®di3uyHa CyTHICTH KoedimieHTy audysii. Sk po3paxyBaTd po3mip YaCTHHOK 3a KOE(DIiiEHTOM
mudys3ii ?

Skuit  3B’A30K MK
CepeIHIM 3CYBOM YaCTUHKH Ta KoedirieHToM audy3ii?
Hapaiite BuzHaueHHs cemumenTanii. Konmu BigOyBaeTbes cemumeHTariss? Ik BUKOPUCTOBYIOTH
SIBUILE CEAMMEHTAIII]?

.Ha sxomy ¢i3muHOMY IpHUHIIMIII 3aCHOBAHO METOJ CEAMMEHTALIHHOTO aHali3y? 3 KO METOI0

BUKOPHUCTOBYIOTh YJbTpauneHTpUudyru? Jlias SIKUX CHUCTEM 3aCTOCOBYETHCS CEIUMCHTAIlIHHUN
aHaJli3 y BIALIEHTPOBOMY IOJi, a JJIsl IKUX B IpaBiTallitHOMY?

Sxi cuum Air0Th HAa YaCTUHKH, IO OCIAI0Th B MPOIIECI CEAUMEHTAITIi?

Yomy nporiecu qudy3ii Ta ceAMMEHTAallll € KOHKYpYIOUUMU ?

Bin yoro 3anexuTh MBUAKICTh ceAUMEHTaIlii? Ik MOKHA TPUCKOPUTH CEMMEHTAIli10?

o Take audysiliHO-cenMMeHTalliifHa piBHOBara? SIKuM 3aKOHOM XapakTepu3yeThcsi? B sxux
crcTeMax BCTAHOBJIIOETHCS CeIUMEHTALIiHO -1 (Dy31liHa piBHOBara?

. B yomy mosiAraroTh BIIMIHHOCTI CTPYKTYPU MOBEPXHEBOIO ILIApy BiJ CTPYKTYpH BHYTPILIHBOTO

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

HapaiiTe NOHATTS MOBEPXHEBOTO HATATY AK TepMoauHaMmiuHoi pyHkIii. TepmoauHaMiuHuil BUpa3
U1l BEJIMYMHH ©.

HapnaiiTe cuoBe Ta eHepreTHyHe BU3HAUEHHS [MOBEPXHEBOTO HATATY.

3a paxyHOK 4YOT0 BUHUKA€E IMOBEPXHEBUIN HATAT. SIKi CHJIM BIANOBIAAIOTh 32 HOTO BUSIBJICHHS?
[IpaBuno a3 I'i66ca ans aucnepcHUX cucreM. B yoMy pi3HHMIS 3 KIACHYHUM HpaBUWiIoM ¢a3
I'i66ca?

SIxa popma Tina € HaitOLIBII TepMoguHAaMIUHO cTiiikoto? [Ipunuun I'i66ca-Kropi.



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

34. KepyBaHHsl CTylEHEM JUCHEPCHOCTI: K OTPUMAaTH YIbTPAJUCIEPCHI 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 pO3MIpIB €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) HAa 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 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. Pobora xoresii.

45. 1o 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
MOJK€ 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 KOHIEHCOBaHMX (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 BeMUYMHU BUKOPHUCTOBYIOTH JUTsl KUTbKICHOTO omucy aacopoii? Illo Take poboTta amcopOirii?

55. Yum BiapizHAETHCA XeMocoO1is Bia Gi3uuHoi agcopOIii?

56. Meroan oTpuMaHHS JucniepcHUX wmatepianiB. Kiacudikaiis OCHOBHUX METOJIB OTPUMaHHS
JUCTIEPCHUX MaTepialiB 3a CTPYKTYpPOr (pO3Mip €JIEeMEHTIB CTPYKTYPH, pa3opieHTyBaHHSIM
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: METOJIU 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 MaTepiatiB.

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 METOIaMH TOJIOBOT 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 aHaJIi3y.

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