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PoGoua mporpama HaByalibHOI JUCHUIUTIHU «HOBITHI METOAM JOCIIKEHHS
CTPYKTYypU Ta BJIACTMBOCTEH MaTepialiB» AJisi 37100yBauiB BHILOI OCBITH TPETHOTO
(OCBITHBO-HAYKOBOTO)  pIBHA  OCBITHBOI  mporpamu  «MaTepiano3HaBCTBOY
cnemianbHocTi G8 Marepiano3naBctBo — Ham. TexH. yH-T., Ka. KOHCTpYIOBaHHS,
TexHIuHOI ecteTuku 1 Au3aitHy. — J1. : HTY «/lninpoBceka momitexnikay, 2025.— 14c.

Po3poOHukwu:

Porr Haranmis OnekcanapiBHa — JOUEHT, KaHAMJIAT TEXHIYHUX HAYK, JTOIEHT
Kadeapu KOHCTPYIOBaHHS, TEXHIYHOI €CTETHKH 1 TU3aiHY.

Jlayxin [mutpo BsdecnaBoBud — mpodecop, TOKTOP TEXHIYHHX HayK,
npodecop kadenapy KOHCTPYIOBAHHS, TEXHIYHOI €CTETUKH 1 TU3alHY.

Po6oua nporpama periiameHTye:

—MeTY JUCHUILUIIHH;

—IUCUUIUTIHAPHI pe3yJIbTaTH HaBYaHHS, c()OPMOBaHI Ha OCHOBI TpaHcpopmaii
OUIKYBaHUX pPe3yJbTaTiB HABYAHHS OCBITHBOI IIPOTPAMH;

—0a30B1 JUCIHILIIHY,

—00csT 1 po3noau 3a GopMaMu OopraHizailli OCBITHbOTO MPOIIECY Ta BUJAMU Ha-
BUYAJIbHUX 3aHSTH;

—Iporpamy JTUCHUIUIIHYU (TeMaTUYHUMN T1J1aH 32 BUJIAMU HABYAJIbHUX 3aHATH);

—aJITOPUTM OIIIHIOBAHHS PIBHS JOCSITHEHHS JUCHMIUIIHAPHUX PE3yJIbTATIB
HaBuYaHH4A (IIIKaJH, 3ac00U, MIPOIIeTyPH Ta KpUTEPIi OI[IHIOBAHHS);

—IHCTpYMEHTH, 00JIa/IHaHHS Ta pOorpamMHe 3a0e3MeUeHHS;

—peKoMeHI0BaHI JKepesta iHpopMaliii.

PoGoua mporpama mpuszHaueHa sl peasizaliii KOMIETEHTHICHOTO MiIXO0Iy i
yac IJIaHyBaHHS OCBITHBOT'O MPOLIECY, BUKIAAaHHS AUCLMILIIHUA, TIATOTOBKH 37100Y-
BayiB BUIIOi OCBITU O KOHTPOJIBHUX 3aXOAiB, KOHTPOJIO MPOBAIKEHHS OCBITHBOI
TISTBHOCT1, BHYTPIIIHBOTO Ta 30BHIIMIHBOTO KOHTPOJIIO 3a0€3MEeUeHHsI SKOCTI BUIIO]
OCBITH, aKpEAMUTAIlll OCBITHIX MPOTPaM y MEKax CIHEIliadbHOCTI.

IToromxeHo pileHHIM METOAMYHOI Komicli cremianbHocTi G8 Marepiano3HaBCTBO
(mpotokon Ne 4 Big 08 numnus 2025).
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1. META HABYAJBHOI JUCHUIIITHA

OCBITHBO-HAyKOBiil mporpami «MaTtepiano3HaBcTBO» creriaibHocTi  G8

Marepiano3HaBCTBO 3IIIICHEHO pO3MOJIiT porpaMHuX pe3yibpTatiB HaBuaHHa (IIPH) 3a
opraizaiiiiHuMu  (opMaMH OCBITHBOTO Tiporiecy. 30kpema, a0 aucuurmiing O3
«HoBITHI MeTOU AOCTIIKEHHS CTPYKTYypH Ta BIACTHBOCTEH MaTepiajiB» BiJHECCHO
TaKWM pe3yJIbTaT HABYaHHS

ITPH6

Po3pobasti Ta peanizoByBaTH HAyKOBI Ta/a00 1HHOBAIMHI 1HXXEHEPHI
IPOEKTH, SIKI JAIOTh MOJIMBICTh MEPEOCMUCITUTH HAsBHE Ta CTBOPUTHU
HOBE ITTICHE 3HAaHHS Ta/ab0 npodeciiiny MpakTUKY; pO3B’I3yBaTH HAYKO-
Bl Ta TEXHIYHI 3aJa4l Cy4aCHOTO MaTepiajJO3HAaBCTBA 3 JOTPUMAHHSIM
HOPM aKaJIeMIYHOI €TUKH 1 BpaXyBaHHSIM COIIaJIbHUX, EKOHOMIYHHX, €KO-
JIOT1YHMX Ta MPABOBUX ACTEKTIB.

I[TPH7

Matu nepenoBl KOHUENTyalbHI Ta METOAOJOTIYHI 3HAHHS 3 MaTepiayio3-
HaBCTBA Ta Ha MEXI1 NMPEIMETHUX Taly3el, a TAKOX JOCIITHUIbKI HaBUY-
KM, JOCTaTH1 JJisl MIPOBEJACHHS HAYKOBHUX 1 MPUKIATHUX JOCHIIKEHb Ha
PIBHI OCTaHHIX CBITOBMX JIOCSATHEHb, OTPMMAaHHsS HOBHUX 3HaHb Ta/abo
3I1HCHEHHS 1HHOBAIIN

ITPHO9

BukonyBatm  TeopeTWyHI 1  €KCIEPUMEHTaJIbHI  JIOCIIJKEHHS
3aKOHOMIPHOCTEH MIDK CKJIAJ0M, CTPYKTYpPOIO Ta BIACTHUBOCTSIMU
MaTepiaiiB, OOpOoOJATH, aHami3yBaTH 1 TMPEACTABISATH pe3yJIbTaTU
JIOCIIIKEHb.

[IPHI0

Po3pobisitTi Ta  JOCHIKYBAaTHM  KOHIIENTyallbHI, MaTeMaTH4HI 1
KOMIT FOTEpHI MOJIENI MPOLECIB 1 CUCTEM, €PEKTUBHO BUKOPUCTOBYBATH iX
JUIsl OTPUMAHHSI HOBUX 3HAaHb Ta/a00 CTBOPEHHS IHHOBALIMHUX MPOAYKTIB
B MaTepiajo3HaBCTBI.

Mera aucumimiiinu — ¢GopMyBaHHS 3HaHb, YMIHb Ta HAaBUYOK IMPO METOIU
OIIHIOBAHHSI KUIBKICHOTO 1 SIKICHOTO aHaJi3y CTPYKTYpHU Ta BIACTUBOCTEH MaTepialliB
CydYacHUMH MeTonamMu. Ha OCHOBI KOMIUIEKCHOTO aHaji3y pealbHUX MapaMeTpiB
MarepiaiaiB MPOBOJUTH MOJEIIOBAHHS YMOB €KCIUTyaTallii JJis MOJAJIbIIOTO CUHTE3Y
po0OOYKX BIACTUBOCTEH MaTepiaiiB Ta BUPOOIB.

2. OUIKYBAHI AUCIUIIJIIHAPHI PE3YJbTATHU HABYAHHA

Jucuumutinapui pesyjabratu HaBuanud (JIPH)

Hiu
HP%p uHGpp 3MicT
JAPH
[TPH6 | I[TPH6-®3 | OBosoaiT METOAOJIOTIIO MPOBEACHUX JOCIIHKEHb CTPYKTYPH
Ta BJIIACTUBOCTEH MaTepiaiiB, B TOMY YHCII 3 BUKOPUCTAHHIM
CTAaTUCTUYHHMX METOJIIB
[IPH7 | [IPH7-®3 | YMiTi OOIpyHTOBAHO OOMPATH METOJU JTOCHIIKEHHS CTPYKTY-

pU Ta BJIACTUBOCTEH MarepialiB 3 ypaxyBaHHSIM IOCTaBJIEHOI
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Jucnunutinapui pesyabratu HaBuanua (JIPH)

Hudp mndp
ITPH 3MicT
JIPH
HAYKOBO-JOCTIIHOT 3a7a4i 200 eKCIIEPUMEHTY
I[TPHY | ITPH9-®3 | OBonoaitu MPAKTUYHUMU HaBUYKaMH JOCIIKEHHS
3aKOHOMIpHOCTEH MK CKJIaJIOM, CTPYKTYPOIO Ta
BJIACTUBOCTSIMU MaTepialiB
[TPH10 | TIPH10- | BukopucroByBaTH CHEIliali30BaHE MpOrpaMHe 3a0e3MeueHHs
@3 JUIS TU3aiiHy MaTepiaiiB Ta MOJAETIOBAHHSA POOOTH BUPOOIB i

JIIE€I0 peaJIbHIX HABAaHTAKCHb

3. BA3OBI JUCHMIIITHUA

Ha3zBa nucnumiainm

3100yTi pe3yabTaTH HABYAHHS

MeTonosoris HAyKOBUX

JIOCIIJKEHD

HaGyBatu yHiBepcaibHI HaBUYKH JOCIIJIHUKA,
30KpeMa YCHOI Ta  THMCBMOBOi  Mpe3eHTalii
pe3yibTaTiB  BJIACHOTO HAYKOBOTO JIOCIIIKECHHS
YKPAiHChKOI0 MOBOIO, BOJIOJIHHSI TE€PMIHOJIOTIEO 3
MaTepiajio3HaBCTBA

MopentoBaHHs Ta IU3aiiH Ma-
TepiaiiB 3 0COOJUBUMH BJIac-

THUBOCTIMMU

KepyBaTu CTpYKTYpHUMH TE€pPETBOPEHHSIMU IS
OTpUMAaHHs MaTepiaiiB 3 OCOOJMBUMHU BIACTUBOCTS-
MU 13 33JlTaHUM KOMIUIEKCOM MEXaHIYHUX, KOpO3iii-
HUX Ta (PI3UYHUX BIACTHUBOCTEH.

4. OBCAT 1 PO3IOLI 3A ®OPMAMMU OPTAHI3ALIL OCBITHBOI'O
IHPOLOECY TA BUIAMHU HABUYUAJIBHUX 3AHATD

) Po3noain 3a gopmamu HaBYAHHS,
Bun E = 200UHU
HABYAIBHHX | © JIeHHA 3a04YHA
3aHATDb © S ayJIUTOpHI | caMOCTiliHa | ayJMTOPHI | camoCTiliHa
3aHATTS pobora 3aHATTS pobora
JICKITIMHI 105 48 57
paKTUYHI 75 32 43
JabopatopHl | - - -
ceMiHapu - - -
PA30OM | 180 80 100




5. HPOI'PAMA JUCIUIUIIHA 3A BUTAMU HABYAJIbHUX 3AHATD

[Mudp Buau Ta TeMaTHKa HAaBYAJIbHHUX 3aAHATH Oo6csar
(JIPH) CKJIAIOBHX,
200UHU
JIEKII 105

[TPH7-®3 Ponb cyuacHUX TOCHIIKEHb Y PO3BUTKY MaTepialo3HAaBCTBA 9

1.1. BruuB excnepuMeHTalbHUX METOJIB Ha CTBOPEHHS HOBUX

MaTepiaiB

1.2. IludpoBi TexHOJOTI{ y MaTepiaIO3HABCTBI

1.3. MbKIUCIMIUTIHAPHI TiIX01
[IPH7-®3 Enexrponorpadisi. 3epHorpaniyHe MOJICIIOBaHHS 10
[TPH10-®3 2.1. OcHOBH eNeKTPOHHOI qudpaKiii

2.2. AHaii3 el1eKTpoHOrpaM

2.3. ITigroToBKa 3pa3KkiB
[IPH7-®3 BisyanpHO-OonTHYHMI HEpYHHIBHHN KOHTPOJb Ta KaIllISPHHUHA 9
I[TPH10-®3 METOJIM HEPYWHIBHOTO KOHTPOJI0. MOJETIOBaHHS MMOBEPXHEBUX

nedeKTiB

3.1. [IpuHIMIH Bi3yaqbHOTO KOHTPOJIIO

3.2. BusiBJIeHHsI IOBEPXHEBHX /1e(DEKTiB

3.3. Cepu 3acTocyBaHHS 1 CTaHIAPTH
TIPH7-®3 Metomn TOBIIMHOMETII. KinekicHe MOJIEJIIOBaHHS 9
[TPH10-®3 HEIOCKOHAJIOCTEN

4.1. MarHiTHi # yTbTpa3ByKOBI METOTU

4.2. OnTuyHi criocoOy BUMIPIOBaHHS

4.3. KaniOpyBaHHsI Ta TOXUOKHU
[TPH9-®3 Mikpockomniunuii ananiz. 3epHOrpaHiuHe MOJICTIOBaHHS 10
[MTPH10-®3 5.1. Ontuyna Meranorpadis

5.2. IliaroroBKa MiKpoILIi(hiB

5.3. KunbKicHUMH aHai3 CTPYKTypHU
[TPH9-®3 Meronu PEM. MoznentoBaHHs IOBEpXOHb pyHHYBaHb 10
[NTPH10-®3 6.1. [IpuHIn poOOTH PpacTPOBOTrO €JIEKTPOHHOTO MIKPOCKOMA

6.2. Tunu geTeKTopiB 1 KOHTPACT

6.3. [ligroroBka 3pa3kiB
[TPH9-®3 PeHTreHocTpykTypHuit aHai3. SkicHe MOJEIIOBAaHHS 9
[NTPH10-®3 HEJOCKOHAJIOCTEN

7.1. 3akoH bperra i qudpakuis

7.2. Inentudikanis a3

7.3. AHami3 Hanpy>KeHb 1 TEKCTYpHU
[TPH9-®3 EDX-ananis. 9

8.1. Ilpunuun metoxy

8.2. EnemenTHHH CKIIax

8.3. KapryBaHHs
[TPH6-®3 Cratuyni Mmetoau BurnpoOyBaHb. Bepidikamis BiacTuBOCTEH 10
[TPH10-®3 marepiaiis

9.1. Po3tsr 1 3run

9.2. BusznaueHHs TBEPAOCTI

9.3. Crannaptu BUIIpoOyBaHb
[TPH6-®3 Junamiuni METOAU BUNIPOOYBaHb. MopentoBaHHs 10
[TPH10-®3 eKCILTyaTalliiHIX YMOB
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10.1. Y napHi HaBaHTa)KEHHS
10.2. Bi6pariitai BUnpoOyBaHHs
10.3. TemnepatypHi epekTu

ITPH10-®3 Btoma i 3HOmIyBaHHs. MoientoBaHHs eKCIUTyaTallliHUX YMOB 10
11.1. MexaHi3MHi BTOMU
11.2. Tunu 3HOUTYBaHHS
11.3. Metoau nigBUIICHHS JOBIOBIYHOCTI

IMPAKTHYHI 3AHATTA 75
ITPH10-®3 Busnauenns aaresii Mmarepiany. KoMiiekcHe MOJIeIrOBaHHS 15
IIPH7-®3 Busnauenns B'si3kocti. KoMimiekcHe Moear0BaHHS 15
ITPH10-®3
I[TPH7-®3 BusnaueHHs1 TOBIIMHYU NOKPUTTS. KOMILIEKCHE MOJIETIOBAaHHS 15
IIPH10-®3
[TPH7-®3 BusHaueHHs TOBIIMHM YJIbTPa3BYKOBUM MeTO10M. KoMIuiekcHe 15
IIPH10-®3 MOJICIIIOBAHHSA
[TPH9-®3 BumiproBaHHS MacoBOi YaCTKH XiMiYHHX eleMeHTIB. KoMruiekc- 15
ITPH10-®3 HE MOJEIIIOBAaHHA
PA3OM 180

6 ONIHIOBAHHSA PE3YJIBTATIB HABYAHHASA
Ceptudikariris q1ocsrTHEHb 37100yBauiB 31ACHIOETHCS 3a JOIMOMOIOI0 MPO30PHUX
MpOLEyp, IO IPYHTYIOThCSI Ha 00’ €KTUBHUX KpUTEPIsAX BIANOBIAHO 10 [lonoxkeHHs
yHiBepcuteTy «IIpo oriHtoBaHHS pe3ysibTaTiB HAaBYaHHS 3/100yBayiB BUIIIOI OCBITHY.
JlocsiTHyTU# ~ pIBEeHb  KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHMX, IO
171eHTU(IKOBAaHUH MMiJT 4Yac KOHTPOJBHUX 3aXO/lIB, BiIOOpaXkae peaqbHUN pe3yJbTaT
HaBYaHHA 37100yBaya 3a JUCIUILIIHOIO.

6.1 Hlkanu

OuiHtoBaHHSI HaBYaJIbHUX JHocATHEeHb 3100yBaduiB HTY «/II1» 3aiiicHIO€TRCS 3a
peritunroBoro (100-6aybHOI0) Ta 1HCTUTYIIHHOIO Kadamu. OcTaHHs HeoOxiaHa (3a
OQIUIAHOI0 BIACYTHICTIO HAllOHAJIBHOI INKaNM) JJIs KOHBepTalii (mepeBeieHHS)
OI[IHOK MOOUTbHHUX 3/100yBauiB.

HIkanu oyiniosannsa HaguanbHux 0ocazuens 3000yeavie HTY «/[11»

PeiiTunrosa IncTuTyniiina
90...100 BiaMinHO / Excellent
74...89 no6pe / Good
60...73 3a10BUILHO / Satisfactory

0...59 He3anoBiabHO / Fail

Kpenutn HaBYaNbHOI JUCIUIUIIHM 3apaXxOBYIOTHCS, SKIIO 3J100yBa4 OTpHMaB
MiJICYMKOBY OIIIHKY He MeHmie 60-tu OamiB. Hmwkua olliHKa BBa)Ka€ThCS aKaaeMid-
HOIO 3a00PTrOBaHICTIO, IO MJIITac JIKBiAaIi BianoBigHo a0 [lomoxkenHs mpo opra-
Hi3a1ito ocBiTHhOrO nporecy HTY «AID».
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6.2 3aco0u Ta mpouenypu

3MicT 3ac0o0iB JIarHOCTUKU CHPSMOBAHO Ha KOHTPOJb PiBHS C(HOPMOBAHOCTI
3HaHb, YMIHb/HAaBUUYOK, KOMYHIKAaIlli, BIJMOBIIAJIBHOCTI Ta aBTOHOMIi 37100yBaya 3a
Bumoramu HPK 10 8-ro kBamidikamiifHoro piBHA MiJ dYac JeMOHCTpalii
pernaMeHTOBaHUX POOOUYOI0 TPOrPAMOIO PE3yJIbTaTIB HABYaHHS.

3100yBauy Ha KOHTPOJILHUX 3aXOJaXx Ma€ BUKOHYBATH 3aBJaHHS, OPIEHTOBaHI
BUKJIIOUYHO Ha JEMOHCTpAIlII0 JUCITUILIIHAPHUX PE3yIbTaTiB HAaBYaHHS (PO3LT 2).

3aco0u JIarHOCTHKH, 10 HAJal0ThCs 37400yBayaM Ha KOHTPOJBHUX 3aXofax y
BUIJISI/IL 3aB/IaHb JJI1 IOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS ILISIXOM
KOHKpEeTH3allii BUXIIHUX JaHUX Ta crnoco0y JAEeMOHCTpalli JUCIUIUTIHAPHUX
pe3yIbTaTiB HAaBYAHHS.

3aco0u miarHOCTUKHU (KOHTPOJIBHI 3aBIaHHs) IS MTOTOYHOTO Ta ITiICYMKOBOTO
KOHTPOJTIO TUCIUTIIIHN 3aTBEPIKYIOTHCS Kaeaporo.

Buan 3aco0iB AlarHOCTMKMA Ta MPOLEAYp OLIHIOBaHHS JJisi MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIO TUCITUTIIIHU TIOJIAHO HIDKYE.

3acoou diaznocmuxku ma npoyeodypu OUiHIO8AHHA

MOTOYHHUUN KOHTPOJIb MIICYMKOBHI KOHTPO.JIb
HaBYaJIbHe| 32C00M IiarHOCTH- nponeaypn 3aco0u jaiar- nponexypu
3AHATTA KH HOCTHKH

JIEKI1 KOHTPOJIBHI 3a- BUKOHAHHS 3aBIaHHs BU3HAYEHHS CEPEIHBO3BAKE-

BJAaHHS 32 KOXXHOIO Hi[[ qac J'IGKLIifI HOI'0 pe3yJbTaTy NOTOYHUX

__| TEMOIO : KOHTPOJIB;

HpaKTI/I‘IHl IHHI/IBlﬂya_]II)He BUKOHAHHA 3aBaHb II1/] KOMILUIEKCHA

3aBJJaHHS 4ac MPaKTHIHOT POGOTH | yonrponsna [prKomanns KKP mix yac ex-

po6ota (KKP) kameny 3a GaskaHHAM cTyeH-
Ta

ITix 9ac MOTOYHOTO KOHTPOJIIO JICKIIMHI 3aHSATTS OIIHIOIOTHCS IUIIXOM BHU3HA-
YeHHS SKOCTI BUKOHAHHS KOHKPETH30BaHWX 3aBAaHb. [IpakTWdHI 3aHSTTS OIlIHIO-
IOThCS AKICTIO BUKOHAHHS 1HIUBIyaIbHUX 3aB/IaHb.

SAKIIo 3MICT MEBHOTO BUAY 3aHATH MIAMOPSAKOBAHO JEKUIBKOM CKJIaJOBUM
onucy kpanidikauiiiHoro piBHs 3a HPK, To iHTerpajiibHe 3HAYEHHS OLIIHKA MOXKE
BU3HAYATHCS 3 YypaxyBaHHSM BaroBUX KOE(QILIEHTIB, 110 BCTAaHOBIIOIOTHCS
BUKJIQ/IaYEM.

3a HasBHOCTI PIBHS PE3yJbTaTIB MOTOYHUX KOHTPOIIB 3 YCIX BHUJIIB HABYAIBHUX
3aHATH He MeHme 60 OamniB, MiJICYMKOBUN KOHTPOJIb 3IIHCHIOEThCS O€3 ydacTi
3100yBaya IUISIXOM BU3HAUEHHS CEPEeIHbO3BAYKEHOTO 3HAUEHHS TOTOYHUX OLIHOK.

Hesanexxno Bim pe3ynbTaTiB MOTOYHOTO KOHTPOJIO KOXKEH CTYIEHT I Yac
ex3ameHy Mae mnpaBo BHkoHyBaTu KKP, ska MicTUTh 3aBIaHHS, 10 OXOIUTIOIOTH
KJIFOUOBI1 JTUCIUTIIIHAPHI pe3yJIbTaTH HaBUYAHHS.
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KinekicTs koHKpeTn3oBaHux 3aBAaaHb KKP moBuHHaA BiJMOBIAATH BiJIBEACHOMY
yacy Ha BukoHaHHS. Kinpkicte BapianTiB KKP mae 3a0e3neuntu iHAMBITyai3aIlio
3aBJaHHS.

3nadeHHs oriHku 3a BukoHaHHS KKP Bu3HadaeTbcs cepemHbOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETU30BaHUX 3aBJaHb) 1 € OCTATOYHHUM.

[aurerpanpHe 3HaueHHs omiHkn BukoHaHHS KKP wMoxxe Bu3Hauatucs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, IO BCTAHOBIIOETHCS Kademporo sl KOXKHOI
CKJIaJIOBOI onucy kBamidikariiaoro pisaa 3a HPK.

6.3 Kpurepii

PeanpHi pesynbprati HaBYaHHA 3/100yBaya 11€HTU(IKYIOTHCS Ta BHUMIPIOIOTHCS
BITHOCHO OYIKYBAaHHX IIiJl YaC KOHTPOJBHHUX 3aXOJIB 3a JIOIOMOTOI0 KPHUTEPIiB, IO
OMUCYIOTH JIii 3/100yBayva 1Jis IEMOHCTpallli TOCATHEHHS pe3yJIbTaTiB HAaBYaHHS.

Jl5is oliHIOBaHHS BUKOHAHHS KOHTPOJIBHUX 3aBJaHb IMiJl 4aC MOTOYHOTO KOHT-
POJIIO JIEKIIIMHUX 1 IPAKTUYHUX 3aHATh B IKOCTI KPUTEP1I0 BUKOPUCTOBYETHCS Koe]i-
I[IEHT 3aCBOEHHS, III0 ABTOMATUYHO aJaNTy€ MOKA3HUK OI[IHKU /10 PEUTUHIOBOI IIKa-
T

0,=100 a/m,

JIe a — YHUCJIO MPaBUJIBHUX BIJANOBiJIEH a00 BUKOHAHMX CYTTEBUX OIEpalliid
BIJINOBIJIHO JI0 €TaJOHYy PIIMIEHHS; M — 3arajbHa KUIBKICTh 3alUTaHb a00 CyTTEBUX
orepailiil erajgony.

[HaMBiAyanbHl 3aBAAHHS Ta KOMIUIEKCHI KOHTPOJbHI POOOTH OLIHIOIOTHCA
€KCIIEPTHO 3a JOTIOMOIOI0 KPHUTEpIiB, 10 XapaKTEpHU3yIOTh CHiBBIIHOIIEHHS BUMOT
710 P1BHSI KOMIIETEHTHOCTEN 1 MOKA3HUKIB OLIHKH 332 PEUTHHIOBOIO LIKAJIOHO.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKU, BU3HAUYEHI
HPK 175t TpeThoro (OCBITHRO-HAYKOBOI'O) PIBHSI BUIIOT OCBITU (ITOJAHO HUXKYE).

3azanvni Kpumepii 00cAZHEHHA Pe3yibmamie HA6UAHHA
ona 8-20 keanigikauiiinozo piens 3a HPK

Onuc kBaJjidika- Bumoru 10 3HaHb, yMiHb/HABUY0K, KOMYHiKauii, Binnosi- | [lokaznuk
HiliHOTO piBHHA JAJBHOCTI 1 aBTOHOMII OI[IHKH
3unannsa

— Konnenryanehi Ta | Binnoiap BiMiHHA — IpaBUJIbHA, OOTPYHTOBAHA, 95-100

METOIO0JIOTTYHI OCMHUCJIEHA.

3HAHHS B Tally3i ¥ Ha | XapaKTepu3ye HasIBHICTh:

MeXI1 raixy3eil 3HaHb | — CHEIlaJli30BaHUX KOHIENTYyaJIbHUX 3HAHb Ha PiBHI

abo mpodeciitnoi HOBITHIX JJOCATHEHB;

JUSITTEHOCTI. — KPUTHYHE OCMUCJICHHS MPOoOJIeM y HaBUaHHI Ta/abo
npodeciifHiil AiSUTPHOCTI Ta HA MEXI1 IPEIMETHUX raiy3ei
Binnosige MICTUTh He TpyOl MOMHJIKH 200 OMHMCKHU 90-94
BianoBiap mpaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI 85-89
BinmoBige mpaBuiibHA, e Ma€ MEeBHI HETOYHOCTI i HEIOCTa- 80-84
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Onuc xkBajigika- BuMmoru 10 3HaHb, yMiHb/HABHYO0K, KOMYHikauii, Bianosi- | [lokasnuk
HiHOTO pPiBHS JAJbHOCTI | ABTOHOMII OLIHKH
THBO OOIPYHTOBaHa
BianoBiae npaBuiibHA, ajie Ma€e MEBHI HETOYHOCTI, HEIOCTAT- 74-79
HbO OOIPYHTOBaHAa Ta OCMUCIIEHA
BianoBiges ¢pparmenTapHa 70-73
BinnoBine AEeMOHCTpYy€E HEWITKI YSBICHHS CTYACHTa IIPO 65-69
00’ €KT BUBYCHHSI
PiBeHb 3HaHb MiHIMAJIBHO 33I0BUIBHUIMA 60-64
PiBenb 3HaHb HE3aOBITBHUN <60
Yminna/naBnukn
— CremianizoBaHi BianoBiapr XxapakTepusye yMiHHS: 95-100
YMIHHSI/HaBUYKH 1 — BUSBJISITH IPOOIEMH;
METOIH, HEOOX1aH1 — (opMyITIOBATH TINIOTE3H;
U1 PO3B’sI3aHHS — PO3B’s13yBaTH NpoOIEMU;
3HAYYIIUX MPOOJIEM y | — OHOBJIIOBATH 3HAHHS,
cdepi npodeciiinoi — IHTerpyBaTH 3HAaHHS;
TiSUTBHOCTI, HAYKH — MPOBAJIUTHU IHHOBALIMHY AiSUTbHICTB;
Ta/ab0 1HHOBAIIIH, — TPOBAIUTH HAYKOBY JisTIbHICT
PO3LIMPEHHS Ta BinmoBine xapakTepusye YMiHHS/HABHYKM 3aCTOCOBYBATH 90-94
MIEPEOLIIHKH BXKE 3HaHHS B MPAKTHYHIH TiSUIBHOCTI 3 HE TPYOMMH MIOMIJIKAMHU
ICHYIOUMX 3HAHb 1 BinmoBigs xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 85-89
npodeciitHoi 3HAHHS B NMIPAKTHYHIN JISUTBHOCTI, aJie MA€ MEeBHI HETOYHOCTI
MPaKTHKH; IIPH peatizallii oJHi€l BUMOTH
— 3aI04YaTKyBaHHS, BinnoBine xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 80-84
MJIaHyBaHHs, 3HaHHS B MPAKTUYHIN MiISUIBHOCTI, ajie¢ Ma€ MEBHI HETOYHOCTI
peaiizaliis Ta IpH peasizalii 180X BUMOT
KOpHUT'yBaHHS BinnoBine xapakTepusye YMIHHS/HAaBUYKH 3aCTOCOBYBATH 74-79
TOCITIIOBHOTO 3HAHHA B NPAKTHYHIN AISTIBHOCTI, ajleé Ma€ MeBHI HETOYHOCTI
Nporecy IPYHTOBHOTO | ripu peatizalii TpbOX BUMOT
HayKOBOI'O BinnoBine xapakTepusye YMIHHS/HAaBUYKH 3aCTOCOBYBATH 70-73
JIOCTTIDKCHHS 3 3HAHHA B IPAKTHYHIN AISTIBHOCTI, ajleé Ma€ MEeBHI HETOYHOCTI
AOTPHMAHHAM IIpU peaizallii YOTUPbOX BUMOT
Haﬂe)KH_Oi BinnoBigs xapakTepusye yMIHHS/HAaBUYKH 3aCTOCOBYBAaTH 65-69
aKaJeMIvHOi 3HaHHS B MPAKTUYHIM AIsUTTBHOCTI MPU BUKOHAHHI 3aBJaHb 32
JI00pOUYECHOCTI; 3pasKoM
- FPHT?I‘{HHIZ aHam3, | Binnosigs XapakTepu3ye YMiHHSI/HaBUUKHA 3aCTOCOBYBATH 60-64
OMIHKa 1 CHHTEC3 3HAHHS MPHU BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, ajie¢ 3 HETOYHOC-
HOBHX Ta TIMH
KOMILIEKCHHX 1/1eH. PiBeHb yMiHb/HABHYOK HE3a10BUILHUI <60
Komynikauisn
— Binbue 3po3yMUTICTh BIIMOBIAL (AOMOBIII). 95-100

CIUJIKYBaHHS 3
MUTaHb, 1110
CTOCYIOThCS chepu
HAYKOBHUX Ta
eKCIepTHHUX 3HaHb, 3
KOJIETaMH, ITUPOKOFO
HAYKOBOIO
CIIIJIBHOTOIO,

Moea: paBUIIbHA; YUCTA; SICHA; TOUHA; JIOTIYHA; BUPA3HA;
JIAaKOHIYHA.

Komynixayitina cmpamezis:

— TMOCIIJOBHUM 1 HECyNepewMBUNA PO3ZBUTOK JTyMKHU;

— HAasIBHICTb JIOT1YHHUX BJIACHUX CY/[KEHb;

— JIOpedYHa apTyMeHTaIlii Ta ii BIAMOBIAHICTh BiJICTOFOBAHUM
II0JIO>KEHHSM;

— MpaBWJIbHA CTPYKTYpa BIANOBIAL (JOMOBLII);
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Omnuc kBajigika- Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKauii, Binnosi- | [lokaznuk
HiHOTO pPiBHS JAJbHOCTI | ABTOHOMII OLIHKH
CYCIJIBCTBOM Y — MPaBWIBHICTD BiJIMOBIACH Ha 3allUTaHHS;
iJIoMYy; — JIOpedYHa TeXHiKa BiATMOBIACH Ha 3aITUTAHHS,
— BUKOPHUCTaHHS — 3JIaTHICTh POOWTH BUCHOBKHU Ta (OPMYIIOBATH
aKageMigyHol MIPOTIO3HIIIT;
YKpalHCBhKOI Ta — BUKOPHUCTAHHS i1HO3eMHUX MOB y npodeciiiHiil aisuIbHOCTI
1HO3eMHOI MOBH Y JlocTaTHs 3p0O3yMUIICTh BiAMOBiAI (IOIMOBIII) Ta JOpeYHa KO- 90-94
npodeciitnii MYHIKaliiHa cTpaTeris 3 He3HAYHUMHU XUOaMu
JIAIBHOCTI Ta Jlo6pa 3po3yMinicTh BiIMOBiAL (OMOBIII) Ta JOPEUYHA KOMY- 85-89
TOCIIKCHHSX. HiKalliiiHa cTpaTeris (CyMapHO HE pealli3oBaHO TPU BUMOTH)
JloOpa 3po3yMiIicTh BiAMOBII (JOMOBiAI) Ta JOpeYHA KOMY- 80-84
HiKaliifHa cTpareris (CyMapHO HE Peaii30BaHO YOTUPH BUMO-
TH)
JloGpa 3po3yMuTicTh BiIMOBiAL (IOMOBI/I) Ta JOPEYHA KOMY- 74-79
HiKaIliiiHa cTpaTeris (CyMapHO HE peai30BaHO 1’ SITh BUMOT)
3a10BiIbHA 3pO3YMINIICTh BIAMOBII (OMOBiAl) Ta JOpedHa 70-73
KOMYyHiKalliiiHa cTpareris (CyMapHO He peayi3oBaHO CIM BH-
MOT)
3a10BiIbHA 3PO3YMLUTICTh BIAMOBII (JIOMOBII) Ta KOMYHIKa- 65-69
1iHa cTpareris 3 xubamu (CyMapHO HE peaii3oBaHO JEB’ ATb
BHUMOT)
3a0BiIbHA 3pO3yMUTICTh BIMOBIII (IOMOBi/II) Ta KOMyHIKa- 60-64
miiiHa crparerist 3 xubamu (cymapHo He peainizoBaHo 10 Bu-
MOT)
PiBeHp KOMYyHiKaIlil HE3aJ0BUTEHUIA <60
Bionogidanvnicme i aemonomisn
— JlemoHcTparis BigminHe BOJOIHHS KOMITETCHITISIMU: 95-100
3HAYHOIL — BHUKOPHUCTaHHSI MPUHITUIIIB Ta METO/IiB OpraHizaiii
ABTOPUTETHOCTI, JTISILHOCTI KOMaHIN;
IHHOBAIIHICTB, — e(eKTUBHHUHA PO3IO/I1] MOBHOBAXXEHB B CTPYKTYpI
BHCOKHUU CTYIIiHB KOMaH/IH;
CaMOCTIMHOCTI, — MiATPUMKa BPIBHOBAXKEHUX CTOCYHKIB 3 W€HAMU KOMaH/IH
akaJgeMidyHa Ta (BIAMOBITATBHICTH 32 B3A€EMOBITHOCHHH);
npodeciiiHa — CTPECOBUTPUBAIICTB;
NO0OPOYECHICTb, — caMOperyJIsILis;
MOCTiiHA BIJAHICTh | — TPYAOBa aKTUBHICTh B €KCTPEMAIIbHUX CUTYAIIisX;
PO3BUTKY HOBUX 1€l | — BHCOKHUH piBEHb OCOOUCTOrO CTABJIEHHS /10 CIIPABU;
abo mporeciB y — BOJIOJIiHHS BCiMa BUJAaMH HaBYAIbHOI JA1SUTBHOCTI;
IepeAOBUX — HaJEeXHUU piBeHb PYHIAMEHTAJIbHUX 3HAHD;
KOHTEKCTaX — HaJEeXHUU piBeHb CPOPMOBAHOCTI 3araTbHOHABYATHHUX
npodeciitHoi Ta YMiHb 1 HABUYOK
HAYKOBOI TisSUTPHOCTI; | YIeBHEHe BOJIOAIHHS KOMIIETEHIISIMM BiIIOBiIaabHOCTI 1 90-94
— 3JaTHICTH 10 ABTOHOMIi 3 HE3HAYHUMU XHOaMH
0e3nepepBHOTO JloGpe BONOIHHSA KOMIIETEHI[ISIMU BIAMOBITAIBHOCTI 1 aBTO- 85-89
CaMOpPO3BUTKY Ta HOMII (He peasi30BaHo JIBl BUMOTH)
CaMOBJOCKOHAJICHHA. | JloOpe BOJIOJIHHS KOMIIETEHIIISIMU BIAMOBITAILHOCTI 1 aBTO- 80-84
HoMii (He peasi30BaHO TPH BUMOTH)
JloOpe BOJIO/IIHHS KOMITETEHIIISIMU BiAMOBIIAILHOCTI 1 aBTO- 74-79
HOMI1 (He peai3oBaHO YOTUPU BUMOTH)
3aq0BUIBHE BOJIOMIHHS KOMIIETEHIISIMI BIAMIOBIAAIBLHOCTI 1 70-73
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Onuc xkBajigika- BuMmoru 10 3HaHb, yMiHb/HABHYO0K, KOMYHikauii, Bianosi- | [lokasnuk
HiHOTO pPiBHS JAJbHOCTI | ABTOHOMII OLIHKH

aBTOHOMIi (HE peali30BaHO I’ SITh BUMOT)
3a10BUIBHE BOJIOAIHHS KOMIIETEHIISIMU BiAMIOBIAAJILHOCTI 1 65-69
aBTOHOMIi (HE peali30BaHO IIICTh BUMOT)
3a10BUIBHE BOJIOAIHHS KOMIIETEHIISIMU BiAMIOBIAAJILHOCTI 1 60-64
aBTOHOMII (piBeHb (pparMeHTapHUIN)
PiBeHp BiAMOBIIAIBHOCTI 1 aBTOHOMII HE3AI0BUILHUI <60

7 IHCTPYMEHTMU, OBJIA/IHAHHSA TA IPOI'PAMHE 3ABE3ITEYEHHSA
[IporpamHi IpOIyKTH JJII MOJICTIOBAHHS TEPMIYHOI 00pOOKH, hOpMyBaHHSI
cTpyKTyp Ta BinactuBocTer MarepiaiB DANTE, Thercast, Ansys.
3D-nipunTEp.
Anresumerp mexaniuauii Novotest All-1.
Bickozumerp NOVOTEST.
TosmmuaoMip nokputtst Novotest TII-1 L.
TosmmuoMip ynbrpazBykoBuilt NOVOTEST YT-1M.
Atomuo-emiciitnuil cnekrpometrp SPECTROMAXx LMMO04.
[HBepTOBaHMil MeTasiorpadiuHuii MIKPOCKOII
PactpoBuii (ckanytoumnii) enekrpoHHui Mikpockorn PEM 106-1.
VYabsTpasBykoBuii nedexrockon Y /2-12.
DOTOENEKTPUYHHI CIIEKTPATILHUNA aHaJ13aTop.
MarmHa yHiBepcaiibHa Bunpooysaibna MUY -50.
MynbTUMeniiiHe Ta KOMIT IOTepHE 00J1aJTHAHHS.
[Iporpamue 3a6e3neuenns: Microsoft Office 365, OC Windows, Microsoft
Office: Teams, qucraniiiina miatdopma Moodle
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