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BCTYII

Jucnumiina « EkciepuMeHTanbHi METOIU TOCIIPKEHb MIITHOCTI Ta HaIHHOCTI MAIllUuH» pO3-
2n1s10a€ METOJOJIOTII0, CydacHI METOJIM Ta CIOCOOM opraHi3allli HayKOBHX IOCHTIIKEHb MIITHOCTI
€JIEMEHTIB MaIlliH Ta OOJaJHAHHS, TEOPETUYHI 1 MPAKTHYHI OCHOBHU TOCTAHOBKH €KCIICPUMEHTY 3
JIOCJTIJDKEHb MIIHOCTI JeTajied KOHTAKTHUMHU METOJIaMt, TOOYI0BH TEH30/IaTYMKIB, CXeM BUMIPIO-
BaHb T4 CHCTEM aBTOMATH3AIlil CKCIIEPUMEHTY; OCHOBH ITOCTAHOBKH CKCIICPUMEHTY 3 JTOCIiIKCHb
MIIHOCTI JIeTaneil 0€3KOHTAaKTHUMU J1a3epHO-TOJIOrpaiyHIMU METOIaMH 3 BUKOPHUCTAHHIM aBTO-
MaTH30BaHOI CHCTEMHU KEPYBaHHS PEAbHOTO Yacy, OTPUMAaHHS MPAKTHYHUX HABHUYOK PAIliOHANb-
HOT'O IIPOBE/ICHHS EKCIIEPUMEHTY, aHai3y Ta 00pOOKH OTPUMaHUX PE3yNIbTaTiB.

Kiio4oBi ciioBa: MakcuMalbHI HAPYKEHHS, TEH30/IaTYUK, KOS(IIlIEHT BUMIPIOBAHHS, BOJIO-
KOHHO-ONITHYHUNA NaT4uK, neopMamiifHuii AaTduk, rojorpadivHa iHTepdeporpama, eIeKTpOHHA
CreKJI-iHTephepoMeTpisl.

Abstract

The discipline "Experimental methods of researching the strength and reliability of machines"
examines the methodology, modern methods and methods of organizing scientific studies of the
strength of machine and equipment elements, the theoretical and practical foundations of setting up
an experiment on the study of the strength of parts using contact methods, the construction of strain
gauges, measurement schemes and systems experiment automation; the basics of setting up an
experiment on researching the strength of parts by non-contact laser-holographic methods using an
automated real-time control system, acquiring practical skills for rationally conducting an
experiment, analyzing and processing the obtained results.

Key words: principal strain, strain gage, gage factor, fibbers optic sensor, strain sensor,
holographic interferogram, electronic speckle pattern interferometry.



1. Onuc HaBYAJILHOI AUCIHUILIIHA

I'any3b 3HaHB,

XapakTepucTHKa
HABYAJIbHOI IV CHUILTIHA

HajimenyBaHHs crneniajbHICTh
NMOKA3HUKIB (ocBiTHSI Iporpama), Jlenna popma 3aouna popma
. ess e HaBYaHHHA HaBYaHHA
OCBIiTHIil piBeHb (IOH) (30H)
KinpkicTh kpenuTiB — 5 ["any3p 3HAHB:
13 MexaHivyHa iH:KeHepis O0oB’s13K0Ba

Monynis — 1 Pik miaroroBku
3MICTOBUX MOJYTIB — 2 1-1i (5-1) ‘ 1-i1 (5-i)
Enexrponnuii anpec PITH/ CrenianpHICTb:

Ha caiiTi YHIBEpCUTETY 131 IIpuknagna MexaHika Cemectp
OcBiTHS mporpama:
InmuBigyansbHe HaykoBo- | «TexHosorii MammuHoOOyRy- 1-i1 (9-i1) \ 1-i (9-1)

JOCJIIIHE 3aBIaHHS: BaHHA» Jlexmii

— 30 rox. 10 rox.

3aranpHa KUIBKICTh
roauH — 150 IpakTuyni

15 \ 6

JlabopartopHni

15 \ 6
TW>KHEBUX TOAUH VISl I€H- OcCBiTHIii piBeHb: Camocriiina po6oTa
HOT (hOpMH HABYAHHS: Ipyruit (MaricTepcbKuii) 90 rog. \ 128 rop.

ayIMTOpHUX — 4;
CaMOCTIHHOT poOOoTH
cTyneHra — 6

[auBiyansHe 3aBaHHS: -

Bua koHTpOJIIO: €K3aMeH

@PopmMa KOHTPOJIKO: TUCBMOBA




2. MeTa BUBYEHHSA HABYAJILHOI TUCIUILTiIHA

Mertoto BuBYeHHS AUCIUTUTIHU «[IpobemMu MIITHOCTI Ta HAAIMHOCTI MaIIKH € JOpMyBaHHS
y CTYJEHTIB BiJIOBIIHO JI0 OCBITHBO-MIPOQECIIHOT MPOrpaMu TaKUX KOMIIETEHTHOCTEH:
3K 1. 3naTHICTh BUSIBJISATH, CTABUTH Ta BUPIIIYBATH 1HKEHEPHO-TEXHIYHI Ta HAYKOBO-TIPUKIIAIHI
npoOIeMH.
3K 3. 3paTHIiCTh TeHEpYBaTH HOBI i/1ei (KPEATUBHICTD).
@K 1. 3naTHICTH 32CTOCOBYBATH BIIIOBIIHI METOIU 1 pECYPCH CYUYaCHOI IHXKEHepil s 3HaX0-
JOKEHHST ONTUMAIBHUX PIIIEHb MTUPOKOTO KOJIa IHKEHEPHHUX 3a7a4 13 3aCTOCYBaHHSIM CYYaCHHX ITi-
JIXO/1iB, METO/IB MPOTHO3YBaHHS, IHPOPMALIHHUX TEXHOJIOTIH Ta 3 ypaxyBaHHSIM HassBHUX oOMe-
JKE€Hb 32 YMOB HEIOBHOI 1H(opMaIlii Ta cyrnepedInBUX BUMOT.

3. IlepenyMoBH /15l BUBYEHHSI JUCIHUILIIHHA
[lepenymoBamu Jisi BUBUEHHS JUCIMIUIIHY €: IEPEIYMOB HEMAE.

4. OuikyBaHi pe3yJbTaTH HABYAHHA
BuBdeHHs HaBUaIbHOT TUCHMIUTIHK Tepeaoadae GopMyBaHHS Ta PO3BUTOK y CTYICHTIB Ta-

KUX pe3yJbTaTiB HaBYaHHSI:

PH 2. Po3po0iisiTH 1 CTaBUTH Ha BUPOOHHUIITBO HOB1 BUIM MIPOYKITii, 30KpeMa BUKOHYBATH JOCTII-
HO-KOHCTPYKTOPCBKI poOOTH Ta/ab0 po3polsiT TeXHOIOoTiuHe 3a0e3MeUeHHs Ipoliecy iX BH-
TOTOBJICHHS];

PH 4. BukopucToByBaTH Cy4acHi METOIM ONTUMI3allil TapaMeTpiB TEXHIYHUX CHCTEM 3ac00aMu
CHCTEMHOI'0 aHaJli3y, MaTEMAaTUYHOIO Ta KOMIT IOTEPHOI'O MOJIEIIIOBAHHS, 30KpeEMa 32 YMOB
HETOBHO{ Ta cynepewnBoi iHpopMmartii;

5. IIporpama HaBYAJIbHOI 1M CHUAIJIiHA
Mopnyas 1
3micmosnuit mooyns 1. BnactuBocti MaTepianiB B CTaTUYHUX Ta JTUHAMIYHUX yMoBax. KoHra-
KTHI METOJIN JOCHIIKEHb.

Tema 1. MexaHiuHI BIaCTUBOCTI MaTepialy IpU CTATUYHOMY HaBaHTa)kKeHHI. Buau BiOpamiii-
HUX HaBaHTaXEHb JeTajeil. BiactuBocti Marepiany mpu BiOpaiiifHOMy HaBaHTaeHHI. J[kepema
BiOpamiifHUX HaBaHTaxkeHb Aetaneit. [1] c. 6-28, [2] ¢. 12-17; [3] c. 18-22.

Tema 2. 3B'130K HaNpyKeHb Ta AedopMalliii moBepxHi. MeToau BU3HAUYCHHS MEPEMIIICHb 10-
BEpXHI JeTaneil B ymoBax Bioparii. [2] ¢. 18-93; [3] c. 36-38, 50-58.

Tema 3. KoHTakTHI METOIM BU3HAYCHHS IMEPEMIIICHb MOBEPXHI ACTall, IO JAOCTIIHKYETHCS.
3aranpHa xapakrepucTtuka. [1] c. 15-26; [2] c. 31-48, [3] c. 36-42.

Tema 4. Enextpudna Ta onTU4YHA TeH30MeTpii aetaneid. [1] c. 26-29; [2] c. 18-31, 49-65, 76-
83, [3] c. 50-58.

3micmoeuit moodyns 2. be3KOHTAKTHI METOU JTOCIIKEHb MIITHOCTI Ta HaIHOCTI JeTalnei.

Tema 5. Be3KOHTaKTHI METOAM BU3HAYCHHS MEPEMIIICHb MTOBEPXHI JI€Tali, MO JOCTIIKYETh-
c4. 3aranbpHa xapakrepuctuka. [1] c. 71-81, 97-111; [4] c. 66-118, [5] c. 10-37.

Tema 6. I'onorpadiuna inreppepomerpis. [1] c. 29-70, 71-81, 118-122; [5] c. 40-62.

Tema 7. Cuexn-intepdepomerpis. [1] c. 117-118, 123-131, [5] c. 38-62.

Tema 8. 3cyBHa crieki-iHTepdepomeTpia neTaneil B ymoBax BiOpamii. [1] c. 143-165, [5] c.
21-31.



TeMaTHYHHI IVIaH HABYAJILHOI AUCIHUILTIHA

HazsBu 3MmicToBUX Kinexicte rogua
MOJYJIIB 1 TeM Jenna ¢popma 3aouHa Gopma
yCbO y TOMY YHCII yCBHOIO y TOMY YHUCII
ro | yex | mp | mab | c.p. Jek | mp | mab | c.p.
1 2 3 4 5 6 7 8 9 [ 10 | 11
3micmosnuit modynas 1. BracTUBOCTI MaTepialiB B CTAaTUYHUX Ta TUHAMIYHUX YMOBaX.
KoHTakTHI METOIN AOCITIIKEHb.
Tema 1. BnactTuBOCTI MaTepialiB
B CTaTUYHUX Ta JUHAMIYHUX
- 18 | 3 | 4| - |11 | 18 | 2| 1]-]15
ymoBax. KoHTakTHI MmeToau 1oc-
JIJOKEHD.
Tema 2. 3B'130K HaNpyXeHb Ta
edopmMariiit mosepxHi. Meronu
Aedopman P A 42| - 12 18 | 1| -] - |17
BU3HAYCHHS TIEPEMIIIIEHb ITOBEP-
XHi JeTajeil B yMoBax BiOpariii.
Tema 3. KonTakTHi MeToqu BU-
3HAUEHHS NEPEeMIllleHb TTOBEPXHi
HEDLHCPEMIIEHD HOBEPXHL 1y g | 2 | - 12| 18 | 1| - | - |17
JleTall, o AOCTIIKYEThCS. 3ara-
JbHA XapaKTePUCTHUKA.
Tema 4. EnexTpuyHa Ta ONTUYHA
Semd 2. BICKIPUHHS 18 [ 4 | 4| -[10] 18 |1 ]2]-1]15
TEH30METpii eTaseH.
Pa3om 3a 3mictoBum moaysaem 1 | 72 15 | 12 | - 45 72 5 3 - | 64
3micToBuii MOYJIb 2. Be3KOHTaKTHI METOAM TOCHIKEHb MIITHOCTI Ta HaIIMHOCTI JCTaJICH.
Tema 5. be3kOHTaKTHI METOAU
BU3HAUYCHHS TIEPEMIlIeHb TIOBEP-
SHATCHI TIEPEMITACHB OB ) 49 | 3 | - | 3 [ 12| 18 | 2 | - | 1 |15
XHI JIeTai, U0 JOCIIIKYEThCS.
3arajbHa XapaKTepUCTHUKA.
Tema 6. I'onorpacdiuna inTepde-
Tema 6. Fonorpa Phe- 1o | 4| - a2 20 | 1| -2 |17
poMmeTpisi.
Tema 7. Criexi-
— . 23 4 3 4 | 12 23 1 3 2 17
iHTephepomeTpis.
Tema 8. 3cyBHA CIEKII-
iHTephepomeTpis netaneit B ymo- 17 4 - 4 9 17 1 - 1 15
Bax BiOparii.
Pa3om 3a 3micToBuM Moayiaem 2 | 78 15 | 3 | 15 | 45 78 5 3 6 | 64
Ycboro ronuH 150 | 30 | 15 | 15 | 90 150 10 | 6 6 | 128
TeMu NpaKTHYHUX 3aHATH
KinekicTs roguu
Ne H
3/ a3Ba TeMH Henna 3aouHa
dbopma dhopma
1. | MexaHiuHi BTaCTUBOCTI MaTepiay Ipu CTATHYHOMY HaBaHTaXeHH1. Bu-
11 BiOpaIiiHuX HaBaHTa)XEHb JeTaneil. BimactuBocTi maTepiany npw Bi- 4 1
OpariiiHoMy HaBaHTaxeHHI. J[»eperna BiOpaliifHUX HaBaHTa)KeHb JIeTa-
Jen.
2. | 3B's30K HampyxeHb Ta Aeopmariil moBepxHi. MeToan BU3HAYCHHS Tie- )
peMillieHb MOBEPXHi JeTaliell B yMOBax BiOpairii.




3. | KoHTakTHi MeToiM BU3HAUEHHS NTEPEMILICHb [TOBEPXHI JeTali, 10 J10C- )
JKY€EThes. 3aranbHa XapaKTepUCTHKA.
4, EneKTpana TEeH30MeTpis netanei. JlocaipKeHHs mapaMeTpiB TEH30e- 4 )
3MCTOPIB.
5. | MogemntoBaHHS CrIeKI-1HTEPHEPOMETPIYHOTO JOCTIKEHHS JeTai. 3 3
Pazom 15 6
Temu j1adbopaTopHux podoT
KinekicTs roguu
Ne
3/m Hazpa Tevm [enna 3aouyHa
dopma bopma
1. | be3koHTaKTHI METO/IM BU3HAYCHHS TIEPEMIIIICHb TTOBEPXHI JIeTai, 110
JOCIIJKYEThCA. 3arajbHa XapaKTepPUCTHKA €KCIIEPUMEHTAIbHUX CTECH- 3 1
IiB.
2. | I'onorpadiuna inTepdepomeTpis aeraneit npocToi Gopmu. 4 2
3. | Cnekn-iHTepdepomeTpis CKIaaHUX eTajei. 4 2
4. | 3cyBHa cneki-inTepdepoMeTpis aeTaiai B yMoBax BiOpartii. 4 1
Pa3zom 15 6

CamocrTiiina po6ora

Po3nonin rogus caMocTiiiHOT poOOTH IS CTYCHTIB ICHHOT Ta 3204HO1 (HOPMU HaBYAHHS:

3aB1aHHs J1JIA CAMOCTIHHOI podoTH

KinpkicTh
Ne Buna pobotu TOMH
3/m
Jlenna ¢opmal 3aouna popma

1. [[lizroroBka o JEKIi 15 8
2. [igrotoBka A0 MpaKTHYHUX POOIT 15 8
3. [[lizroroBka no nabopaTopHux poOiT 15 15
4. [MigrotoBka 10 KOHTPOIBHUX 3aXO0/iB 15 15
5. [[linroroBka, opopmienHs Ta 3axuct [1P 10 10
6. [Migroroska, opopmiieHHs Ta 3axuct JIP 10 10
7. HammcaHHS KOHTPOJIBHOT pOOOTH — 20
8.  [[igroroska Ta 0()OpMICHHS KOHCIIEKTY — 22
9. [[linroroBka 70 iCIIUTY 10 20

90 128

UTIOCTpyBaHHS; TabopaTopHa poOOTa; IHCTPYKTaX; GPOHTAIILHE OMTUTYBaHHS.

InguBinyanbHe HAYKOBO-10C/IiIHE 3aBIaHHSA

[HnuBiAyanbHE HAYKOBO-AOCIIHE 3aB/IaHHs HE Tiepei0aueHe HaBYaTIbHUM ITAHOM.

6. MeToau HABYAHHSA, 32CO0U TIATHOCTUKHU Pe3y/IbTATIiB HABYAHHS TA METOAHU iX IeMOHCTPY-

BaHHA

MeToau HaBYaHHs: po0OTa 3 JTITEPaTypoOIO; MOSICHEHHS; IEMOHCTPYBAHHS; JIEKIis; Oecina;

3aco0m JIarHOCTHKH pe3yJabTATIB HABYAHHA TA METOIHM iX ICMOHCTPYBAHHA:

- eK3aMeH;
- MOZyJbHA KOHTPOJbHA POOOTa;
- KOHCIIEKT JIEKIIiii;




- piH_IeHHH 3a/la4 Ha MPAKTUYIHUX 3aHATTAX,
- BHUKOHAHHJ Ta 3aXHUCT JabOpaTOpHUX POOIT.

7. ®opMH MOTOYHOI'0 TA MiIAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OIiHIOITHC 32 100-0abHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TizcymKoBa OLliHKa HAaBYAJIBHOTO KYpCY BKJIIOYAE B ce0€ OIIHKU 3 MOTOYHOTO KOHTPOIIIO 1
OIIHKH 3aKJIIOYHOTO ICIIUTY. Y KOKHOT'O KOMITOHEHTa CBOSI YacTKa B 3aralibHIi CUCTEMI OIlIHOK. Y
NPOMDKHUX OLIHKAX CTYACHT Mo)ke HaOpaTu 60 6auiB. I1i; KOMIIOHEHTOM MPOMIKHUX OIIIHOK PO-
3YMIFOTBCS TTIOTOYHI OI[IHKU MPOTIATOM CEMECTPY (BUKOHAHHS Ta 3aXUCT JabOpaTOPHUX POOIT 1 BU-
KOHAHHSI KOHTPOJILHUX POOIT 3a MaTepianaMu 1-ro Ta 2-ro 3MiCTOBHUX MOJAYJIIB JUISL CTY/ACHTIB JCH-
HOT1 ()OpMH HaBUAHHS; BUKOHAHHS Ta 3aXHUCT JJA0OpaTOPHHUX POOIT 1 MiATOTOBKA KOHCIIEKTY JICKIIIH
JUISL CTYAICHTIB 3a04HOi (HOpMU HABUAHHS).

Jlnia cTyneHTiB AeHHOT GOopMU HaBYAaHHS MOTOYHHMM KOHTPOJIb BKJIIOYAE OLIIHIOBAHHS BUKO-
HaHHS Ta 3aXUCTY JJa0OpaTOpHUX pOOIT Ta BUKOHAHHS KOHTPOJILHUX pOoOIT 3a MaTtepianamu 1-ro ta
2-ro 3MiCTOBUX MOAYJiB. CTYJIEHTH BUKOHYIOTh Ta 3aXHUIIAI0Th JabopaTOopHi poOOTH y BCTAHOBJICHI
TepMiHU. MakcumalibHa KUIBKICTh OajliB 3a KOXKHHM PO31il poOOT CTaHOBUTH 3 Oaiu 3 ypaxyBaH-
HSIM TIPaBUJILHOCTI Ta SIKOCTI OpOpMIICHHS 3BITY, OOPOOKH pe3yibTaTiB aHaTI31B Ta pO3paxyHKIB, a
TaKOX BIJMOBIJCH HAa KOHTPOIBHI 3amUTaHHsI. MakcuManbHa OIiHKA CTYACHTAa 3a NaHWUN KOMIIO-
HeHT nporpamu 12 6aniB (4 pobotu no 3 6amm). CTyneHTH IeHHO1 (pOpMHU HaBUYaHHS BUKOHYIOTH
JIB1 MOZYJIbHI KOHTPOJIbHI poOO0TH 32 MaTepiasiaMu 1-ro Ta 2-ro 3MiCTOBUX MOAYJIB. MakcuMaibHa
OIlIHKA CTYyJICHTA 3a JaHWW KOMITIOHEHT mporpamu 20 6amniB (2 KOHTpoibHI podoTu mo 10 Gamis).
KoxHa koHTpoJbHA pOOOTa BKITIOYAE JABA MUTaHHA. TpUBaNIICTh BUKOHAHHS poOoTH 60 XB.

CryaenTtu 3a04HOi (OpMH HABYAHHS BHUKOHYIOTH Ta 3aXHIIAIOTh JabopaTopHi poOOTH Ta
MalOTh MiArOTYBAaTH KOHCHIEKT JICKIIH 3a TeMaMu AUCHMILTIHU. MakcuMmalbHa OIliHKa CTY/IEHTa 3a
nabopaTtopHi podotu 12 6ainiB (4 podorn o 3 6anm). MakcuMalnbHa OIIHKA CTYJEHTA 32 KOHCIICKT
JeKIin 8 6amis.

CTyaeHTH BHKOHYIOTh Ta 3aXHINAIOTh MPAKTUYHI pOOOTH y BCTAHOBJIEHI TepMiHH. Makcu-
MaJIbHa KIJIBKICTh OaliB 3a KOXKHY poOOTY CTaHOBUTH 4 0anu 3 ypaXyBaHHSIM MPaBHIBHOCTI Ta KO-
cTi ohopmiIeHHS 3BiTY, 0OpOOKHM pe3yJbTaTiB aHAI31B Ta PO3PAaXyHKIB, a TAKOXK BiAMOBIIACH HA KO-
HTPOJIbHI 3anuTaHHA. MakcuMallbHa OIlIHKA CTY/AEHTA 3a JaHUM KOMIOHEeHT nporpamu 20 6amis (5
poOiT mo 4 6ann).

Crynentu 3a0uHoi (hOpMHU HaBUaHHS BUKOHYIOTH Ta 3aXHILAIOTh MPAKTHYHI poOOTH Ta Ma-
I0Th TMIATOTYBaTH KOHCIIEKT JICKIIA 3a TeMaMW TUCHHUIUIIHA. MakcuMmaibHa OIlIHKA CTyACHTa 3a
npakTu4Hi podotH 12 6anis (3 podotu no 4 H6anm).

CrynenTtu neHHOI Ta 3a04HOI (hOpPMM HaBYAHHS CKJIQJal0Th 3aKkiiouHui icnut. [lutoma Bara
ICTIMTY B 3arajibHii cucteMi omiHoK — 40 6aJjiB. Icnut npoBoaUTHCS B MUChbMOBIH dopmi. [Tigcym-
KOBHH ICIIAT CKJIQJA€THCS 3 MTUCHMOBOT BIIMOBIAI HA 2 KOHTPOJIbHI TUTaHHs (110 | MATAaHHIO 3 KOX-
HOTO 3MICTOBOT'O MOJTYJIFO) Ta PO3B’s3aHHs | 3amayi.

[IpaBo 31aBaTH 3aKJIIOUHUM ICIIUT JAETHCS CTYACHTY, SIKHM 3 KOKHOTO BUY MOTOYHOTO MO-
IyJIBHOTO KOHTpOJIt0 HaOupae He MeHmie 60 % Big MakcumanbHOI KijbKocTi OamiB. IlincymkoBa
OIlIHKAa HaBYaJBHOTO KYpPCY € CyMOI NMPOMDKHHUX OIIIHOK 1 OIIHKH ICTIUTY. SIKIIO cymMapHa Kijib-
KicTh OaJliB 3 TOTOYHOI'O MOJAYJIBHOTO KOHTPOJIO CTaHOBUTH MeHIe 60 %, cTyqeHT Mae TTOBTOPHO
BUKOHATH JJA0OPAaTOPHI Ta KOHTPOJIBHI pOOOTH.

3apaxyBaHHS KPEIUTIB HABYAIILHOTO KypCY MOKJIMBO TUIBKH IICIs JOCATHEHHS pe3yibTa-
TiB, 3ariaHoBanux PITH/, mo BupaxaeThcs B OHIN 3 TO3UTUBHUX OIIHOK, TIepe10auyeHUX YHHHUM
3aKOHOJIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJibTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta iX OLIHIOBAHHSA

KinbkicTs o . .
. Kpurepii oniHr0OBaHHSI NPAKTHYHUX POOIT
O0aJiB
4 Pobota BukoHaHa y BcTaHOBJICHUN TepMiH. CTyIEHT CaMOCTIHHO BH3HAUae
THT 3a7a49l 1 pamioHaJbHO PO3B’s3ye 1i. Moxke po3B’si3yBaTH KOMOIHOBaHi
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3a7a4i. 3BIT BiAMIOBiAAa€ BCTAHOBJIICHUM BUMOLAM.

Po6oTa BuKOHaHA CaMOCTIHO 3 HE3HAYHUM MOPYIICHHSIM BCTAHOBJICHHUX Te-
pMiHiB. CTyJIE€HT CaMOCTIiTHO BH3HAYa€ THUI 3aJa4i 1 palliOHaIbHO PO3B’sI3y€
1. 3BIT BIAIOBIJA€ BCTAHOBIEHHMM BHMOTraM a00 MO’XE€ MICTUTH HE3HA4HI
MTOMUJIKH, SIK1 CTYJICHT MOKE€ BUIIPABUTH CAMOCTIIHO.

Po0oTa BUKOHaHA 3 MOPYIIEHHSIM BCTAaHOBICHHUX TepMiHiB. CTYACHT CKiIagae
CKOpPOUYEHY YMOBY 3ajadi, poOUTh OOYHCIICHHS JIUIIE 32 TOTOBOKO (HOpMYy-
noro. CkianeHuid 3BIT MICTHUTh HETOYHOCTI Ta MPHUHLUIOBI MOMHJIKH, SKi
CTYJICHT MOK€ BUIIPABHUTH JIMIIE 33 JOTIOMOTOI0 BHKJIA/1a4a.

0

CTyneHT HE BUKOHYE 3aBJIaHHS.

Maxcumanvna oyinka cmyoenma 3a oanuti komnonernm 20 b6anis (5 pooim no 4 o6anu).

KinbkicTh
oaJsiB

Kpurepii oniHioBaHHs J12a00paTOPHUX POOIT

3

PoGota BukoHaHa y BcTaHOBIIeHMHA TepMmiH. CTYAEHT CaMOCTIMHO CKJajaae
I1aH poOOTH, YITKO POpPMYITIOE METY pOOOTH Ta OCHOBHI MOJIOKEHHS TEOPIT;
3aCTOCOBYE KOPEKTHI METOJU OOpPOOKH OTpUMAaHHMX PE3yJbTaTiB. 3BIT BIAIO-
BiJla€ BCTAHOBJICHHM BHMOTaM.

Po6oTta BuKOHaHa 3 HE3HAYHUM TOPYIIICHHSIM BCTAHOBJICHUX TEPMIHIB.
CTyaeHT caMOCTITHO BUKOHYE pOOOTY, MOXKe CHOPMYITIOBATH METY poOOTH
Ta OCHOBHI IOJIOXKEHHS TEOpii; 3aCTOCOBYE KOPEKTHI METOU OOPOOKH OTpHU-
MaHHX pe3yibTaTiB. 3BIT BIAMOBIAA€ BCTAHOBICHUM BUMOTaM a00 MOYKE Mic-
TUTHU HE3HAYHI IOMUJIKH.

Po0GoTa BHUKOHaHA 3 MOPYIICHHSM BCTAHOBJICHHX TepMiHiB. CTyJEHT MOXke
CaMOCTITHO BHKOHATH JIOCIIIJDKEHHS MO OCHOBHHUM 3aBIaHHSM POOOTH, PO-
OUTh OOYHUCIIEHHS JMIIE 32 TOTOBOIO (Gopmynoro. CkiageHuil 3BIT MICTHTb
HETOYHOCTI Ta MPUHLUIIOB] TOMMJIIKH.

0

CTyI[eHT HC BUKOHY€ 3aBJIaHHA.

Maxcumanvna oyinka cmyoenma 3a oanuti komnonenm 12 o6anie (4 pooomu no 3 6anu).

KinbkicTb . . .
. Kpurepii oniHIOBaHHSI KOHTPOJIBHHUX POOIT

0aJiB

9...10 KonTtponbHa poboTa BUKOHaHA Y BCTAHOBJICHUH TEPMiH 0€3 TOMUIIOK abo 3 He-
3HAYHOKO MIOMUJIKOIO. BiAMOBii HA MUTaHHS MIPABWIIbHI, TOBHI, JIOT1YHI, MICTATh
aHa13, CHCTEMAaTH3aIlil0, y3araJbHEHHS, apTyMEHTOBaHI BUCHOBKH.

7...8 KontponbsHa po6oTa BUKOHAHA Y BCTAHOBJICHHH TEPMIH 3 JI€KIIbKOMa HE3HAU-
HUMHM TOMUJIKaMH. BiAmoBii Ha MUTaHHS NEPEBaKHO MPABIIIBHI Ta IMOBHI.

5...6 KonrtponbsHa po6oTa BUKOHAHA Y BCTAHOBJICHUN TEPMiH 31 3HAUHOIO KUJIBKICTIO
TpiOHMX MOMUJIOK. BinmoRBii Ha MUTAHHS MTEPEBAYKHO MPABWIIBHI.

3..4 KonTtponbHa po6oTa BUKOHAHA 3 MOPYIICHHSIM BCTAHOBJICHUX TEPMiHIB 3 OJHi-
€10 TPYOOI0 TTOMIJIKOIO Ta 3HAYHOIO KUIBKICTIO IPIOHMX MTOMUJIOK. Binmosiai Ha
MTUTAHHS TIEPEBAKHO HEMTPABIIIBHI.

0...2 KontponbsHa po6oTa BUKOHAHA 3 MOPYIICHHSAM BCTAHOBJICHUX TEPMIHIB 31 3HAY-

HOIO KUTBKICTIO TPyOHX TOMIIIOK. BiAMOBiAl HAa MUTaHHS NIEPEBaKHO HEBIPHI.

Maxcumanvrna oyinka cmyoenma 3a Oanuti komnowenm npozpamu 20 6ania

(2 koumpoawvri pobomu no 10 6anis).

KinbkicTs . . -
. Kpurepii oniHIOBaHHSI KOHCIIEKTY JIEKILii
0aJiB
7...8 Koncnekt mae gocratHio iHpOpPMATHBHICTh, MICTUTh OCHOBHI T€3H Ta MOJIO-

’KEHHS$, JIOTIYHO Ta CTPYKTYPHO BIJMOBi/Ia€ TeMaMm JICKIIIHHOTO KypCy, Ma€ He-
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00X1/1H1 MOSICHEHHS, OPMYIIU Ta CXEMH, IPUITYCTHMI Ta 3pO3yMiJIi CKOPOUEH-
HS Ta YMOBHI TTO3HAYKH.

[TuTaHHS JEKIii TeMU PO3KPUTI TOBHICTIO, MaTepiall JIKI[iif MICTUTh BiJIOBI-
JTH1 PUCYHKH, CXeMH, TaOIHII i GOopMyITH.

[TutanHs GUTBIIOCTI JICKITIH 1 TEM PO3KPHUTI IOBHICTIO, ajie eIkl MOTPeOyIOTh
JOOTIpAIIOBAaHHS, MaTepiaiii JIEKIiIi MICTATh BiAMOBIAHI PUCYHKH, TaOIHIII I
hopmymu.

[TuTanHs 3HAYHOT KUIBKOCTI JIEKI[ii pO3KPUTI HE MOBHICTIO 1 TOTPEOYIOTH J10-
OTIPAIFOBAHHSI, JISSAK] JIKI[IT HE MICTATh BIATOBIAHI pUCYHKH, TaOIHII i Gop-
MYIIH.

[TutanHs GITBIIOCTI JICKIIH TEMU PO3KPHUTI HE TTOBHICTIO 1 MOTPEOYIOTH J10-
OIpAlIOBAaHH4, a JEKIi1 He MICTATh BIAMOBIHI PUCYHKH, TAOIHI i HOpMYIIH.

0...

[TutanHs OLTBIIOCTI JICKITIA TEMU HE PO3KPUTI.

KinbkicTh
0aJjiB

Kpumepii oyinioeanna exzameny™*

10

BinmoBigs Ha mUTaHHS OBHA, MIATBEPKEHA BIAMOBITHIUME QOpMyIamMH Ta
UTIOCTPATUBHUM MaTepiajioM, BKIIIOUA€E aHATI3 Ta apryMEHTOBaH1 BUCHOBKH.
CTyzneHT MO>Ke YiTKO 1 JIOT1YHO BIANOBICTH HA 3aJ[aHi MUTAHHS, BUKJIACTH OCHO-
BHI T€3U Ta MOJOXKEHHS, TOKa3ye TIIMO0KI 3HAHHS 3 MUTaHb TEMH, MOYKE BIIEB-
HEHO BiATOBICTH Ha JI0JIATKOB1 YTOUHIOIOYI 3aITUTAHHSI.

BinmoBiaps Ha mUTaHHS TOBHA, MATBEPKEHA BiIMOBITHUMH (OPMYJIAMH Ta
UTIOCTPaTHBHUM MaTepiajioM, BKIIIOUAE aHAIII3 T4 apIyMEHTOBaHI BUCHOBKH,
ajie MICTUTh HE3HAYHY KIJTBKICTh APIOHUX TTOMHIIOK.

BinmoBiap Ha MUTaHHS TOCTATHRO TIOBHA, YaCTKOBO MIATBEPHKEHA BiMOBII-
HUMH (HOpMyJIaMH Ta UTIOCTPaTUBHUM MaTepianoM, MICTUTh 3HAYHY KUIbKICTh
TP1OHMX TTOMUJIOK.

BinmoBigs Ha MUTaHHS HETIOBHA, YaCTKOBO ITiATBEP’KEHA BiANOBIIHUMU (HOpP-
MYJIaMH Ta UTIOCTPATUBHUM MaTepiaJioM, MICTUTh 3HAYHY KUIBKICTh TPYOHX Ta
JpiOHUX TTOMUJIOK.

BinmoBinp Ha muTaHHS HEMOBHA a00 BIJICYTHS, HE MIATBEPXKEHA BIAMIOBITHUMH
dopMynaMu Ta ITFOCTPATUBHUM MaTepiajioM, MiCTUTh 3HAUHY KUIBKICTh IpyOux
Ta ApiOHUX TOMUJIOK.

Po3sé’azanna 3aoaui

15..

.20

CTyzaeHT caMOCTIMHO BH3HA4a€ THUN 3a7adl 1 parioHaJbHO po3B’s3ye ii. Moxke
3alpOIOHYBAaTH AILTEPHATUBHI BapiaHTH pileHHA. KopekTHo Oyaye po3paxyH-
KOBY CXEMY, MOXKE OI[IHUTH PE3yJIbTaTH PO3PaXyHKIB.

10...

15

CryneHt 3Hae noTpiOHI hopmynu Ta cxemu. Po3B’s13ye 3amaqy, KOPUCTYIOUHUCH
anropuTMOM. PileHHST MOXe MICTUTH HE3Ha4HI HETOYHOCTI Y BUCHOBKAX Ta He-
NPUHIIMIIOBI IOMUJIKH, SIKi CTYI€HT CAMOCTII{HO BUITPABJISE.

6...

10

CTyneHT cKalae CKOpOYEeHY YMOBY 3ajiadi, poOOUTh CHPOINEHI OOYMCICHHS 3a
rOTOBOIO (hOpMYJIOK0. PillIeHHS! MiCTUTh HETOYHOCT] Y BUCHOBKAX.

0.

.5

CryzieHT He MOJKe BUPIIIUTH 3a4a4y a00 BUPIIIY€E 3 IPHHIIUIIOBUMH TTOMUIKAMH.

Maxcumanvrna oyinka cmyoenma 3a Oanuil Komnonenm npozpamu 40 6anis (2 numanus no

10 6anis, piwenns 3aoaui 20 6anis).

BinBinyBaHHS 3aHATH

[IpucyTtHicTh
Ha 3aHAT-

TIx,%

100- 80 70 60 50 40 30 20 101
90 MEHIIIE




12

Ban | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | o |
IloTo4yHMi1 MOAYJIbHHMI KOHTPOJIb
MaxkcumaJjibHa KiJIbKicTh 0ajiB

DopMa KOHTPOJIIO [enna popma 3aouna ¢popma

BukoHaHHS Ta 3aXUCT MPAKTUYHUX POOIT 5 x 4 6amm = 20 3 x4 6am =12

BukonaHHs Ta 3aXuCT 1a00paTOPHUX pOOIT 4 x 3 6amm =12 4 x 3 6amm =12
[ToTouHMii MOAYILHUN KOHTPOJIb 2 x 10 6aniB = 20 —
BinBinyBaHHS 3aHATH 8 8
BenieHHsT KOHCTIEKTY JICKIIiN - 8
KonTtponbsHa pobora — 20
Bceboro 60 60

8. KpuTepii onliHloBaHHS pe3y/ibTAaTiB HABYAHHS

JleHHe BiaIiICHHS 3a04He BiTIICHHS
Bun pobotu Bun pobotu
Ipaxt | JIa6. L Kinpxkicte | TIpakt L Kinekicts
po6oTH. | pobo- Komc- | Bizsin | 6, iy pOGOTH. ab. e mener] BABIA- anis
™ IICKT 3aHATh p06OTI/I 3aHATh
T1. 4 4
T2. 4
3M1 T3. 1 20
T4. 4 4
- 8 8 8
TS. 3 3
T6. 3 3
M2 T7. 4 3 20 4 3
T8. 3 3
Cyma 20 12 — 8 40 12 12 8 8 40
IIMK 1,2 | Tect 20 K/p 20
IincymkoBHil KOHTPOJIb (icIUT) 40 40
B3arauJii 3a Becb Kypc 100 100

9. IncTpyMeHTH, 00/1aJHAHHSA Ta NPOrpaMHe 3a0e3NeYeHHs], BAKOPHCTAHHSA SIKHX Nepeadaydae
HABYAJbHA THCIHHUILIIHA

VY SKOCTI HAOYHOTO MaTepiaiy IiJ yac JEKUIHHUX Ta Ja00opaTOpHUX POOIT BUKOPUCTOBYIOTh-
cs1 poboui kpecnenns neraned, miakata, JJCTY, 'OCT, OCT, kepyrodi JOKYMEHTH, MPOCHEKTH
¢bipM-BUPOOHUKIB, JOBITHUKH, 3pa3Ku JAeTalel Ta IHCTPYMEHTY TOLIO.

Jnist mornuOIeHHsT BUBYCHHS TUCIMILTIHA PEKOMEHAYEThCS CHCTEMATUYHE ONPAIlbOBYBAHHS
BITYM3HSHUX Ta 3aKOPIOHHUX (paxOBHX >KypHaIIiB (MANEPOBHX Ta €IEKTPOHHUX ). st 03HaOMIICH-
Hs 3 HOBITHIMH METOJMKAMHU Ta TEXHOJOTISIMHA TIPOBOAUTHLCS BiABITyBaHHS MAIIMHOOYMIBHUX TIiTI-
PHEMCTB.

3 METOI0 PO3’SICHEHHSI HAWOUIbII CKJIAIHUX MUTaHb MUCIMIUIIHA Ta TiABUIICHHS SKOCTI BH-
KOHAHHS 1HIUBIAYaJIbHOTO 3aBIAaHHS MPOBOIATHCS TPYIOBI Ta 1HIWBIAYalIbHI KOHCYIbTALIl 32 PO3-
KJ1a71I0M Kadenpu.

[Tig gac mpoBeeHHS KOHTPOJIBHUX 3aXOJliB PIBEHb 3aCTOCYBAHHS MaTepiayly 3MiCTOBOTO MO-
JTyJIS OI[IHIOETHCS MIJISTXOM MPOBEACHHS MOIYJIbHOI KOHTpobHOI pobotn (MKP) Ta 3axucty mpax-
TUYHHX Ta Ta00PATOPHUX POOIT.

10. PexomennoBani Jkepesna ingopmanii
basoBa jireparypa
1. Gan, Y. Steinchen, W. (2008). Speckle Methods. In: Sharpe, W. (eds) Springer

Handbook of Experimental Solid Mechanics. Springer Handbooks. Springer, Boston,
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MA. https://doi.org/10.1007/978-0-387-30877-7 23

2. Watson, R.B. (2008). Bonded Electrical Resistance Strain Gages. In: Sharpe, W. (eds)
Springer Handbook of Experimental Solid Mechanics. Springer Handbooks. Springer,
Boston, MA. https://doi.org/10.1007/978-0-387-30877-7 12

3. Pryputniewicz, R.J. (2008). Holography. In: Sharpe, W. (eds) Springer Handbook of
Experimental Solid Mechanics. Springer Handbooks. Springer, Boston, MA.
https://doi.org/10.1007/978-0-387-30877-7 24

4.  Crpmxano, B. O. EkciepuMeHTaNbHI METOM B MEXaHili 1e()OpMiBHOTO TBEPJIOTO Tija
[EnexTponHmii pecypc] : HaBUanbHUN MOCIOHHMK Ui 3100yBadiB CTYMNEHs Marictpa 3a
OCBITHBOIO TIpOrpaMoro «JlmHaMika 1 MilHICTh MammHy creniaabHocTi 131 [MpuknanHa
mexanika / B. O. Ctpmxano M. B. Bopoaiii ; KIII im. Irops Cikopcskoro. — EnexTponsi
TekctoBi ganHi (1 ¢aitr: 7,74 M6aiit). — Kuis : KIII im. Iropst Cikopcrkoro, 2022. — 306
c. — Ha3Ba 3 ekpaHa.

JlomomixkHa jgiTepaTtypa 5
1. EKCIIEPUMEHTAJIBHI METOU JOCJIIIXXKEHb MIITHOCTI TA HAAIMHOCTI

MAIIMH: Martepianu 110 JIeKIiiHOTO Kypcy http://imtm-
nuk.com.ua/experimental methods.html.

2. EKCIEPUMEHTAJIbHI METOU JJOCIIJPKEHB MILIHOCTI TA HAJIMHOCTI
MAIIIMH: Matepianu 10 1abopaTopHUX 3aHATh. http://imtm-
uk.com.ua/experimental_methods.html.

3. EKCHEPMMEHTAJIBHI METOY JJOCJIJPKEHB MIITHOCTI TA HAJIMHOCTI
MAIIMH: Martepianu 10 IpakTUYHUX 3aHATh. http://imtm-

uk.com.ua/experimental_methods.html.

4.  Caiir: Characterize the Strain gauge sensor. https://sl-coep.vlabs.ac.in/exp/strain-

gaugesensor/ simulation.html.

Indopmaniiini pecypcu B iHTepHeT

Jlexmifitauii MaTepiay MpeACTaBICHO Y 1HTEPAKTUBHIN €NEeKTpOHHINA (OpMi Ta CYIMPOBOIKY-
€TbCS JEMOHCTPALII€I0 LTIOCTPATUBHOTO MaTepialy Ha eKpaHi MOHITOpA YU MPOEKTOpA.

[MpakTnyHi POOOTH BUKOHYIOTHCS 32 JOIMOMOTOK) CHUCTEM KOMIT IOTEPHOI MaTeMaTHKH
MathCAD Ta iforo 6e3komroBHoro ananory SMath Studio.

JlonatkoBy iH(pOpMaIlit0, sSKa CTOCYETbCS JITEpPaTypH, KOHCHIEKTY JEKIi, MNpUKIaTy
PO3B’sI3aHHS 3aBAaHb, MUTaHb MOIYJIBHOTO KOHTPOJIIO, BIIOMOCTEH PO aTecTalilo Ta iH.. po3Mi-
meHo Ha caiti kadenpu «lHKeHepHOI MeXaHIKM Ta TexHosorii MamuHoOyayBaHHs» HYK
http://imtm-nuk.com.ua/.
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JOAATOK
PesyapTaTn neperasiay po6oyoi nporpaMu HaBYAJILHOI TUCHHMILIIHE
«EKCIIEPUMEHTAJIBHI METOAU JOCIIXKXEHb MIIHHOCTI TA HAAIMHOCTI
MAILIH»

Temu aexuii

No KineskicTs roauu
Hazpa Temu

3/m Jlenna popma | 3aouna ¢opma

Pa3zom

Temu MNPAKTUIHHX 3aHATH

No KinekicTs roauu
HasBa temu

3/m JHenna dopma | 3aouna opma

Pazom

Temu 1a00paTOpHUX POOOT

No Kinexicte ronua
HasBa temu

3/m Jenna ¢popma | 3aouna Gopma

Pa3zom

3MiHu 10 poOOYO0i MporpaMu HaBYAILHOI MTUCHHIUIIHA «EKcriepuMeHTaIbHI MeTOAH A0CTi-
JAKeHb MIITHOCTI Ta HaAiliHOCTI MalIMH» PO3IIITHYTO HA 3aciaHHI KadeapH iHKEeHEepHOI MeXaHi-
KM Ta TEXHOJIOT11 MalIMHOO Y TyBaHHSI

[Tporokom Ne.  Bim«  » 202 p.

3aBigyBad kadenpu M.P. Tkau

3miHu 10 po60Yoi MporpaMu HaBYAILHOT AUCIUILTIHY « EKCiepuMeHTaJIbHI MeTOoau A0CTi-
AKeHb MIIHOCTI Ta HaAiHOCTI MAIIMHY» Y3TOKEHO 3 FapaHTaMU OCBITHIX MIPOTPaM.

I"apanT ocBiTHBOI Iporpamu «TexHono2ii Mawtunooyoy8anHs.
JOTICHT Kadenpu 1HKEHEPHOT MEXaHIKH Ta
TEXHOJIOT1T MamMHOOYAyBaHHS, K.T.H., IOIEHT (yminos O.I1.)




