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BCTYII

Hucnummina «[lokpameHass BiOpamiiHUX XapakTePUCTUK  JBUTYHIB Ta I1X €JIEMEHTIB»
CIpsSIMOBaHAa Ha BHMBUEHHS CY4YacHOTO CTaHy, ICHYIOUHMX IpPOOJIEM YIOCKOHAJIEHHS IMOKa3HHUKIB
HaJIHHOCTI OOJaAHAHHS CHEPTreTUYHOTO MAIIMHOOY/TyBaHHS.

Jucuumutina mMae Haoamu CTyAEHTaM TTMOMHHI MpogeciiiHi 3HaHHSA NpO cydacHl METOIU Ta
crocoOM oprasizamii HayKOBHX JOCIHIDKEHb BIOpamiiHOT MIITHOCTI €JEMEHTIB MallluH Ta
o0JafHaHHA, TEOPETHYHI 1 MPAKTUYHI OCHOBHM MOCTAaHOBKHM EKCIEPUMEHTY, CXEM BHMIpPIOBaHb Ta
CHCTEM aBTOMATH3allll eKCIIEPUMEHTY; OCHOBH IMOCTAHOBKH €KCIIEPUMEHTY 3 JOCITIIHKEHb MIITHOCTI
nerajgeid  OE3KOHTAKTHUMH  JIa3epHO-TOJIOTpaiyHUMM ~ METOJAaMH 3 BHUKOPHUCTaHHAM
aBTOMATH30BAaHOI CHCTEMH KEpyBaHHs PEabHOTO Yacy, Ma€ BUPOOHUTH y CTYJCHTIB 3[aTHICTH IO
CaMOCTIMHOT pO3p0OOKH KOHKYPEHTOCTIPOMOXKHUX HAYKOBUX PillIeHb 32 MPpodijieM MiroTOBKH.

Bracniiok BWBYEHHS JUCHUIUIIHM CTYICHT HABYMTHCS BUSBISITH CYTHICTh TEXHIYHOI
npobjaeMHu Ta TeHepyBaTH MOXKJIMBI LUIAXH ii pO3B'A3aHHS, CTABUTU Ta BUPILIYBAaTH 1HHOBAIiiHI
3aBAaHHS 1HXKEHEPHOTO MpOoQUII0; 3HAXOAUTH HECTAaHJAPTHI pileHHs MNpodeciiHuX 3aBllaHb;
BUPIIIYBAaTH KOMIUIEKCHI MPOOJIEMH Ha OCHOBI MOEIHAHHS PI3HUX METOJIB Ta METOJHUK 3 METOIO
JIOCSITHEHHS TIO3UTHBHOTO PE3yJIbTaTy.

KurouoBi cjioBa: HafiliHICTh, TEOPisl MIIIHOCTI, pe30HAHC, KOJUBAHHS, YKOPCTKICTh, CHUJIOBE
30yKEHHS, MAKCUMaJIbHI HAaNPy>KEHHsI, KOHTAaKTHA TeH30METpis, rojorpadivyHi METOIH.

Abstract

The discipline "Improving the vibration charactéds of engines and their elements” is
aimed at studying the current state, existing misl of improving the reliability indicators of
power engineering equipment.

The discipline should provide students with in-tejprofessional knowledge of modern
methods and ways of organizing scientific reseasnhthe vibration strength of machine and
equipment elements, theoretical and practical fatinds of setting up an experiment, measurement
schemes and experiment automation systems; theshafssetting up an experiment on researching
the strength of parts by non-contact laser-holdgamethods using an automated real-time control
system, should develop in students the ability tdependently develop competitive scientific
solutions according to the training profile.

As a result of studying the discipline, the studerit learn to identify the essence of a
technical problem and generate possible ways teesib] set and solve innovative tasks of the
engineering profile; find non-standard solutionspi@fessional tasks; solve complex problems
based on a combination of various methods and igabs in order to achieve a positive result.

Key words: reliability, theory of strength, resonance, datibns, stiffness, power excitation,
maximum stresses, contact tensometry, holograpbtbaas.



1. Onuc HaBYAJIBHOI JUCHHUILTIHHA

I'axy3b 3HaHD,

XapakrepucTHKa
HABYAJILHOI JUCHHUILIIHA

HajimenyBaHHs crnemiajbHICTH 3
NOKa3HHUKIB (ocBiTHS mporpama), Alenna opma aouHa popma
OCBiTHiﬁ iBeHL HaBYaHHA HaB4YaHHA
P (1PH) (3PH)

KinbkicTh kpenuTiB — 5

l"any3b 3HaHB:
13 MexaniuHa iHXeHepis

O00B’ 13K0Ba

Mopynis — 1 Pixk miaroroBku
3MiCTOBUX MOAYJIB — 2 1-i | 141
Enexrponnnii anpec PITH/] CremiaibHICTb.

Ha caiiTi YHiBepcUTETY 131T1IpuknagHa MexaHika Cemectp
[HauBiTyanbHEe HAYKOBO- OcBiTHS TIporpama: A5 ‘ A
JIOCJIITHE 3aBJaHHS . «[IpuknamHa MexaHika» Jlexmii

— 30rom. 30roz.
3arajgpHa KUIBKICTh
rogun — 150 IlpakTuyHi

30roa. | 30rox.
JlaboparopHi

TwxHEBUX TOANH IS
JIeHHOT ()OpMH HaBUAHHS:
ayIUTOpHUX — 4;
caMocCTiifHO1 poOoTH

cTyneHra — 6

OcBiTHi# piBEHB:
TpeTiii (OCBITHHO-HAYKOBHIA)

Camocriiina podora

90ro. \ 90ron.

InnuBinyanbHe 3aBIaHHS. -

Bua KOHTPOJII0: €K3aMeH

@opMa KOHTPOJIIO: TUCBMOBA




2.MeTa BUBYEHHS HABYAJIbLHOI AMCHUILIIHI
Mertoro BuBYeHHsT nucturiiiny «llokpamieHHs: BiOpaliifHIX XapaKTePUCTUK ABUTYHIB Ta iX
€JIEMEHTIB» € (JOPMYBAaHHS Yy CTYACHTIB BIAMOBIZHO J0 OCBITHHO-HAYKOBOI IPOTpaMy HACTYIMHHX
KOMITETEHTHOCTEH:
3KO01.3naTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAJI3Y T4 CHHTE3Y.
3K02. BMiHHS BUSBISATH, CTABUTH Ta BUPIITYBaTH MPOOJIEMH.

®KO02.31aTHICTh KPUTUYHOTO aHATI3Y, OIIHKK 1 CHHTE3Y HOBUX Ta CKJIQJIHHX 17IeH B TIpoIieci
pOo3po0KHM Ta pearizallii MEXaHIYHUX KOHCTPYKLIN, MalIMH, MaTepialiB i BAPOOHUYNX
MPoIIeCiB MaNTHOOYyBaHHS Ha OCHOB1 HOBITHIX 3HaHb B TaTy31 MEXaHIKU Ta CyMIKHHUX
IIPEAMETHUX Taly3ei.

®KO08.31aTHICTh TOCTAaBUTH 33/1avy 1 BA3HAYUTH IIUISIXW BUPIMIEHHS MPoOIeMu 3acobamMu

NPUKIIAJHOT MEXaHIKH Ta CYMIKHUX MPEIMETHUX rally3eid, 3HaHHs METO/iB MOIIYKY
ONTUMAIBLHOTO PIIICHHS 32 YMOB HEMOBHOI 1H(opMaIlii Ta CynepeuTuBUX BUMOT .

®K10.3naTHICTh MIIaHYBATH 1 BUKOHYBATH €KCIIEPUMEHTAIbHI TOCIIKEHHS, 00pO0IIsITH
pe3yabTaTH €KCIIEPUMEHTY Ha OCHOB1 BUKOPUCTAHHS Cyd4acHHX 1H(QOpMaIIHHUX TEXHOJIOT1H
Ta MIKpOMPOLIECOPHOI TEXHIKH, IHTEPIPETYBATH PE3yIbTaTH HATYPHUX a00 MOJIETBHUX
EKCTICPUMECHTIB.

3. [lepenyMoBH AJ15l BUBYEHHS TUCUHUILTIHA
[TepeaymoBH i1 BUBYCHHS AUCITUIUIIHYU BIJICYTHI.

4. OuikyBaHi pe3yJibTaTH HABYAHHA
BuBueHHs HaBYAIBHOI AUCIUILTIHY 1Tepeadayae (GopMyBaHHS Ta PO3BUTOK Y CTYIEHTIB
TaKUX Pe3yJIbTaTiB HABUAHHS:

[TPHOS5. BosioiTi KOHIIENTYaIbHUMHU Ta METOIOJOTTYHUMH 3HAHHIMU B TalTy31 MPUKIIATHOT
MeXaHIK1 Ta OyTH 3/1aTHUM 3aCTOCOBYBATH 1X J0 MpodeciiHoi qisUIbHOCTI Ha MEXi
MPEIMETHUX Taly3€ei.

[TPH10. [InanyBaTH Ta peanizoByBaTH OPUTiHAIBHE CAMOCTIHHE HAYKOBE JOCIHIKCHHS, SIKE Ma€e
HAayKOBY HOBHU3HY, TECOPETUYHY 1 MPAKTHYHY I[IHHICTh Ta CIIPUSE PO3B’ A3aHHIO aKTYaIbHUX
po0JIeM PUKIIATHOT MEXaHIKH.

[MTPH15. Bonoaitu HeoOXigHUM HAOOPOM METO/IIB Ta/abo criocoOiB 30upaHHs, 0OpOOJICHHS Ta
aHaJTi3y eMITipHYHKX JaHUX, IX TEOPETUIHOTO y3arajJbHEHHS JJIs1 BUPIIICHHS TTOCTaBICHUX
3aBJaHb a00 MpobJIeM, 110 BUHUKAIOTH SIK y IPOQECiifHiii, Tak 1 B HAYKOBO- JTOCIIIHIH
TSUTBHOCTI.

[MTPH17. YMmiTH anani3yBaTH BIIACHI CIIOCTEPEXKEHHs, BUCYBAaTH Ha OCHOBI aHaIi3y TillOTE3H,
MiATBEPHKYBATH a00 CIIPOCTOBYBATH CBOI 00 MPOTHIICKHI TOBOIM, KOHIICTIII1, TITOTE3H.

5. [Iporpama HaBYAIbHOI JUCHUIIIHA
Moayas 1
3micmoenuit modyns 1. BnactuBocTi MaTepialiB B CTaTUYHHUX Ta JWHAMIYHUX YMOBax.
KoHTakTHI METOAN HOCIIIHKEHD.

Tema 1. BnactuBocTi MatepiajiiB B JUHAMIYHUX yMOBax. MexaHiuHi BIACTHBOCTI MaTepiary
Py CTAaTHYHOMY HaBaHTaXeHHI. Bumm BiOpaliiHMX HaBaHTaXEHb JeTanei. BiactuBocti
Marepiany npu BiOpaliiiHOMy HaBaHTakeHHi. J[)keperna BiOpauiiHMX HaBaHTaXeHb Aeraneil. [1] c.
6-28, [2]c. 12-17; [3]c. 18-22.
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Tema 2. Meronu BU3HAUCHHS IMEpEeMILCHb MOBEPXHI JeTajel B ymoBax BiOpamii. 3B's30k
HanpyKeHb Ta aedopmariiit mosepxHi. [2] ¢. 18-93; [3]c. 36-38, 50-58.

Tema 3. KoHTakTHI METOIM BH3HAYCHHS IEPEMILICHb IOBEPXHI Jeraini.3arajbHa
xapakTepucTrka. EjekTpruHa Ta onTHYHa TeH3oMeTpii aetanei. [1] c. 15-29; [2]ce. 18-31, 31-65,
76-83, [3]cc. 36-42, 50-58.

Tema 4. be3kOHTaKTHI METOJM BHW3HAYEHHS IIepEMIIEHb IOBEPXHI JeTali, 1o
nocnimkyerbes. ['onorpadivuna inrepdepomerpis. Crnekn-inteppepomerpis. [1] c. 29-81, 97-131,;
[4] c. 66-118, [5]c. 10-62.

3micmoesuit mooyns 2. be3KOHTaKTHI METOAM JTOCHIIPKEHb MIITHOCTI JIeTajeH.

Tema 5. TeoperwyHi Monenl MIIHICHOI HamiiHOCTI. Meromu 3a0e3nedeHHs MIIHOCTI Ta
HAJIITHOCTI MaIlIMH Ta TEXHOJIOTIYHOTO 001aqHaHHI. KOHCTpYKTHBHE Ta TEXHOJOTIYHE 3a0e3meueHHs
MIITHOCTI Ta HaaiiHoCTI. [6] c. 9-22; [7]c. 9-14; [4]c. 7-9.

Tema 6. KpyrwibHi KonuBaHHS BajiB. 3a0oOpoHEeHI dYacToTh obOepranHs. Hebesneuni
HaBaHTa)KEHHs Ta HanpykeHHs. [5] ¢. 546-549; [8]c. 51-57.

Tema 7. 3rinni konuBaHHS BaniB. Pe3oHancHi yactorn. HeOe3meuni HaBaHTaKeHHS Ta
Hanpyxenns. [5] ¢. 301-342; [7k. 14-37; [8]c. 58-107.

Tema 8. Ilonepeuni KoauBaHHA AUCKIB. Pe3oHaHcHI yacToTH. HeOesmeuHi HaBaHTaKEHHS Ta
Hanpyxenns. [5] ¢. 396-410, 415-422; [8§]. 180-215.




TeMaTHYHMII I-TAaH HABYAJILHOI JUCIHUILIIHA

HasBu 3MmicToBUX KinekicTs roguna
MOJYJIIB 1 TeM JlenHa gpopma 3aouHa Gopma
YChO y TOMY YHCIT YCBOTO y TOMY YHCITI
ro | sex | mp | mab | c.p. nek | op | 1ab | c.p.
1 2 3 4 5 6 7 8 9 10 11
3micmoenuit modyne 1. ExciepuMeHTalIbH1 TOCIiKEHHS BiOpaliiHUX XapaKTepUCTUK
Tema 1. BHaCTI/IBOCTl MarepiaiiB 15 4 4 i v 15 4 4 i v
B TWHAMIYHUX YMOBaX.
Tema 2. Metonu BU3HAUYECHHS
nepeMilieHb TOBEPXHI JIeTajieil B 15 4 4 | - 7 15 4 4 7
yMoOBax BiOpailii.
Tema 3. KonrakTHi MeTOou
BU3HAYCHHS TIEPEMIIIICHb 15 4 4 - 7 15 4 4 7
MOBEPXHI JIeTaIi.
Tema 4. Be3kOHTAKTHI METOIN
BU3HAYCHHSI TIEPEMINICH 15 4| a4 i 7 15 4l a v
MOBEPXHi JIeTall, 10
JIOCITIJKYEThCS.
Pa3om 3a 3micToBUM MoayJiem 1 60 16| 16| - 28 60 16| 16 28
3micmosuit mooyv 2. be3KOHTaKTHI METOAM TOCHIPKEHb MIITHOCTI JIeTajei.
Tema 5. Teoperwmuni  momeni
MinHIicHOI  HamiiHOCTL.  MeTtoau
3a0e3IeueHHs MIITHOCTI ta| 20 4 4 - 12 20 4 4 - 12
HAIIMHOCTI MaIlH Ta
TEXHOJIOTTYHOI0 00JIaHaHHS.
Tema 6. KpyTunbHi KOJHBAHHS
BaJiB. 3abopoHeH1 9acToTH| 5 > o | . 16 20 > 5 16
oOepTaHHSI. Heb6e3neuni
HABAHTAXCHHS Ta HAIIPY>KCHHSI.
Tema 7. 3rinHi KOJIMBaHHS BAiB.
Pe3onancui uacrotu. HeOesmeuni| 25 4 4 - 17 25 4 4 17
HABAHTKEHHS Ta HAMIPY)KCHHSI.
Tema 8. llomepeuyHi KONIMBaHHSA
JIVCKIB. 'PGBOHaHCHl YacTOTH. o5 4 4 ) 17 o5 4 4 ) 17
HeOe3neuyni  HaBaHTa)KEHHS  Ta
HAIpPY>KCHHSI.
Pa3om 3a 3micToBUM MoayJiem 2 90 14| 14 0 62 90 14 14 @ 62
Ycboro roaun 150 | 30| 30/ 0| 90 150 30 30 O 90
TemMu NpakTHYHUX 3aHATH
KinpkicTs roguu
Ne
HazBa Temu
3/ Jlenna 3ao4Ha
dopma dopma
1 | BracTuBOCTI MaTepiajiB B IMHAMIYHUX YMOBaX. 4 4
2 Metoau BU3HAUYCHHS IEPEMIIIEHb MTOBEPXHI JeTaliel B yMOBaxX BiOpairii. 4 4
3 | JdochimkeHHs BIAaCTUBOCTEH EIEKTPUYHUX TEH30METPIB Ta BTOPUHHOT 4 4
amaparypu.




4 BuBuenHs gedopmariii HoBepXxHi IeTaxi METOIOM CIICKII-

iHTepdepomeTpii. BimactuBocti 00naHaHHS Ta MPOTPAMHOTO 4 4
3a0e3IeueHHs.
5 |Teopernyni Mozeni HamiWHOCTI. 3a0e3MeueHHs] MIMHOCTI Ta HAAIMHOCTI 4 4

MAILIWH Ta TEXHOJIOTTYHOrO 00JIaIHAHHS.

6 |Po3paxyHOok 3a0OpoHEHMX 4YacToT oOepTaHHs BajiB. HeOe3neuni

HABAaHTAXXCHHS Ta HaNpy)KeHHs. KpyTHibHI KoNMMBaHHS BaliB. 2 2
7  |BusHaueHHs PE30HAHCHUX YacToT oOepTaHHs BaimiB. Po3paxyHOK 4 4
NPHUITYCTUMOTO JUCOAIaHCY Bally.
8 |Pesonanchi uacrotm obOepranHs. HeOesneuni HaBaHTaXeHHS  Ta 4 4
HaIpyKEeHHSI.
Pazom 30 30

Camocriiina pooora
Po3nonin rogus caMocTiifHOT poOOTH 7S CTYICHTIB JIEHHOI Ta 3204HO01 (pOpMHU HaBUAHHS:

3aBaHHd /151 CAMOCTIiHHOI po6oTH

KinpkicTh
Ne Bun pobotu TO/HH
3/m
Ilenna ¢popmal3aouna popma

1 ITinroToBKa 10 JEKIIH 15 15
2 [TinroToBKa 10 MPAKTUYHUX POOIT 15 15
3. [igroroBka 10 KOHTPOJBHUX 3aX0JIiB 15 15
4. [ligroroBka, opopmieHHs Ta 3axuct [1P 10 10
5 [TinroToBKa 10 KOHTPOJIBEHOT pOOOTH 15 15
6. [[linroroBka Ta 0pOpMIIEHHS! KOHCIIEKTY 10 10
7 [linroToBKa 10 iCIIUTY 10 10

90 90

6. MeToaH HABYaHHS, 32C00U AiaTHOCTUKH Pe3yJIbTATIB HABYAHHS
TA METOIH IX JeMOHCTPYBAHHA

Habytts 3100yBauamu KOMIETEHI1H 3a0e31euyeThes Yepe3 3aCBOEHHS HABYAIbHOTO
MaTtepiany y BUTJISAI JEKIIHHUX, MPAKTHYHUX 3aHATHh Ta CAMOCTIHHOI POOOTH CTY/EHTIB.

OCHOBHMMH METO/IaMU HABYAHHS 3 TUCIUTUTIHH €:

1. [TosicHIOBAIBHO-LITFOCTPATUBHHUM METO/T, 33 JOTIOMOTOIO TIOB1IOMJICHHS Ta 3aCBOEHHS
iH(popMarlii Ha JIEKUIHHUX Ta MPAKTUYHHUX 3aHATTAX BepOaTbHUMU Ta HAOYHUMHU 3aCO0aMH.

2. [IpoGneMHuMiA METO/, KOJIM Ha MTPAKTUYHUX 3aHATTIX YTBOPIOIOTHCS MOITYKOBI CUTYAIIIT,
PO3BHUBAETHCS AKTHBHICTH, CAMOCTIHHICTbD, TBOPYI 3410HOCTI 3/100yBaYiB OCBITH. SIK HAOUHUI
MaTepian Ha JIEKIISX 3aCTOCOBYIOTHCSI MYJIBTUME/IIHI CIaiIA Ta JICKIIiHI IEMOHCTpAIIii.

3 MeTOr0 po3’ ICHEHHS HAMOIIBII CKIIAHUX MTUTAHb TUCIUILTIHY Ta ITiABUIIEHHS SKOCT1
BUKOHAHHS 3aB/JIaHb MPAKTUYHUX POOIT MIPOBOIATHCS TPYIIOBI Ta IHAUBIAYalbHI KOHCYIbTAIIT 32
po3KiIagoM Kadeapu.

[Tix gac oH-maitH opMH HABYAHHS 3aHATTSI IOBHICTIO TPOBOIATHCS TUCTAHIIIHO B PEXKUMI
Bijieo KoH(]epeHIiit 3a qonomororo Zoomra MeetGoogle.

3aco0amMu OIIHIOBaHHS Ta METOJaMH JIEMOHCTPYBAHHS PE3YJIbTAaTiB HABYAHHS 3 JUCITUTUTIHU
" IlokpareHHs BiOpalliiHUX XapaKTepUCTUK JBUTYHIB Ta iX €JIEMEHTIB " €:

— YCHI BIMOBI/II HA TPAKTUYHUX 3aHATTSAX,

— MiAroToBKa pedepaTy/aHaTiTUYHOTO OTIISY;

— ICITHUT.
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/. ®OopMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHs acnipanTa oniHiolThCs 3a 100-0anpH0I0 CUCTEMOIO Y HIBEPCUTETY.

[TimcymkoBa oIiHKa HABYAJILHOTO KYpPCY BKJIIOUYA€ B ceO€ OIIHKU 3 MMOTOYHOTO KOHTPOJIIO 1
OIIHKHU 3 MiJICyMKOBOTO KOHTPOJIO. Y KOXXHOTO KOMIIOHEHTa CBOSI YacTKa B 3arayibHii cHCTeMi
OIIHOK. Y MPOMDKHHUX OIIHKaX acmipant Moxe Habpatu 60 GaimiB. [lix KOMIOHEHTOM MPOMINKHHUX
OLIIHOK PO3YMIIOTBCSl MOTOYHI OLIHKU MPOTATOM CeMeCTpy (BUKOHAHHS Ta 3aXUCT NMPAKTUYHUX
poOIT, BUKOHAHHS MOAYJIBHUX KOHTPOJIBHUX POOIT; MIATOTOBKA KOHCIIEKTY JICKIIIH IS acTipaHTiB
3204HOT (pOpMHU HABUAHHSI, TOIIIO).

[ToToyHMii KOHTPOJIb MPOBOAMTHCS HA KOKHOMY 3aHATTI Ta 3a pe3yibTaTaMd BUKOHAHHS
3aBJlaHb CaMOCTiiHOT poOoTu. Bin mepenbayae OIiHIOBAaHHS TEOPETHYHOI MiJrOTOBKH 3/100yBauiB
BUIIIOT OCBITH 13 3a3HaucHOi TeMu (y TOMY YHMCIIi, CAMOCTIHHO OMpaI[bOBaHOTO MaTepiay) Iia 4ac
po0OOTH Ha NEKUIMHUX 3aHATTSIX Ta HAOYTHX MPAKTUYHUX HABUYOK ITiJl 4YaC BUKOHAHHS 3aBJaHb
MPaKTUYHUX POOIT.

AcnipanTy 3a04HOT1 (pOpMHU HaBYAHHS BUKOHYIOTH MOAYJbHI KOHTPOJBbHI POOOTH Ta MalOTh
MIATOTYBAaTH KOHCIEKT JICKIIA 3a TeMaMH JUCHUIUIIHKM. MakcuMmaiabHa OIliIHKa acIipaHTa 3a
KOHTpPOJIbHI poboTH 28 6aniB. MakcumainbHa OIiHKa acipaHTa 3a KOHCIIEKT JieKIii 32 6anu (8 Tem
1o 4 6ain).

AcnipaHTH IEHHOI Ta 3204HO01 (pOopMHU HaBUAHHS CKJIAJAI0Th 3aKIIOYHUH icnut. [Iutoma Bara
iciuTy B 3arayibHiii cucreMi omiHOK — 40 GamiB. IcnmuT mpoBOAWTHCA B MHUCHMOBIM  (dopmi.
Ex3ameHnaniiinuii OineT BKIItoyae 2 MATAHHA 1 3a1aq9y. MakcuManbHa KiTbKicTh OaiiB, IKy HaOupae
acripaHT 3a BiAMOBiAb Ha ogHe muTaHHsA — 1006anis, 3a 3agauay — 200asiB.

[IpaBo 3maBaTH 3aKJIIOYHUHN ICIIUT AAETHCS ACHIPAHTY, SIKUH 3 KOXKHOT'O BUAY IOTOYHOTO
MOIYJILHOTO KOHTpOJI0O Habupae He meHme 60% Bix MakcuManbHOT KiIbKocTi OamiB. IlimcymkoBa
OLIIHKa HABYAJIBHOTO KYpCY € CyMOIO0 NPOMDKHHX OLIHOK 1 OIIHKH icmuTy. SIKImo cymapHa
KUIBKICTh 0ajliB 3 MOTOYHOT'O MOJYJIBHOTO KOHTPOJO CTaHOBUTH MeHIe 60%, actiipaHT MOBUHEH
HaOpaTH 110 KIJTBKICTh 32 PAXYHOK BUKOHAHHS JTOJJATKOBOTO 1HINUBIIyaJIbHOTO 3aBJaHHS.

3apaxyBaHHA KpPEOUTIB HABYAJBHOTO KypCy MOMJIMBO TIIbKA IICHS JOCSTHEHHS
pesynbrariB, 3armmanoBanux PITHJI, mo Bupaxkaerbcs B OAHIM 3 TIO3UTHBHHX OI[IHOK,
nependaueHuX YNHHUM 3aKOHOJIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIbHOI AilJILHOCTI ACHIPAHTIB Ta iX OWiHIOBAHHS
IHoTouHMit MOAYJIBLHU KOHTPOJIb

R
[ToTouHuMA KOHTPOJIb 3
:E g
e | &
s
o
3micToBuit Moayih 1 3MICTOBUN MOAYJH 2 é[
— N ™ < Y o) © ~ 0 o
o (=% A =% <2 [=3 a = (=% <2
= = = = S = = = = S 40 100
4 4 4 4 14 4 4 4 4 14

[Ip1, [1p2, ...,[Ip8 —TeMu npakTHUHUX POOIT
MKP —MoaynpHa KOHTPOJIbHA poOoTa
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BaroBuii 6an — 4:BukoHaHHs1 poOoTH - 2 6anu; opopmienns podoru — 0,56amy; 3axuct podoTn —
1,5 6anu. MakcumarnbpHa KUTBKICTh OalliB 32 UK MPAKTUYHUX poOiT (8 mit.) nopiBHioe: 4 6anum x 8

= 326anu.
Mopny/bHi KOHTPOJILHI podoTH

MakcumanbHa KiTbKicTh 6aiiB 3a 181 MKP nopiBaioe 28 6aniB. Po3moin 6aiiB 3a MOIYIISIMU:

MKP1 — 146anis; MKP2 — 146anis.

IloToYHMi MOAYJbHHI KOHTPOJIb

MaxkcumaiibHa KUIBKICTE OasIiB

dopmMa KOHTPOIIIO

JlenHa gpopma

3aouHa Gpopma

Po6oTa Ha MpakTUYHUX 3aHATTIX 32 6ammn --
MonynbHi KOHTPOJBHI poOOTH 28 6aiiB 28 06ainiB
Koncnekr nexiiit - 8*4 6amu = 32
Bceboro 60 60
Jlenne BigaineHns
Bun pobotu Kinekictes OaniB
o Pob6ora Ha 3aHATTAX,
[loTouHM1 KOHTPOIB . 32
BUKOHAHHS Ta 3aXUCT NPAKTUYHUX POOIT
3M 1 MopynsHa KOHTpOJIbHA poboTa 1 14
3M 2 MonysbpHa KOHTpOJIbHA poboTa 2 14
[TincymKoBHiA KOHTPOIIH 3aiik 40
Cyma 100
3aouHe BigaiieHHs
Bun pobotu Kinexicts OaiiB
3M 1 MopynsHa KOHTpOJIbHA poboTa 1 14
3M 2 MonysnbpHa KOHTpOJIbHA poboTa 2 14
Temu 1-8 Koncnexr nekmii 8x4=32
[TincymMKoBHiT KOHTPOIB 3amik 40
Cyma 100
IITpadHni Ta 3a0X04yBaJbHi 0a/1u 3a:
BIZICYTHICTb Ha 3aHATTI 0€3 MOBAKHOT IPUUMHHI ... . .vvvvevne v aneann e Mminyc 1 6ain;
HECBOEYACHHUH 3aXUCT MPAKTUIHOT POOOTH ... .vvvvne vt aneeneveienennn minyc 1 6ai;

HECBOEYACHUH 3aXUCT 1HAMBITYAIBHOTO 3aBJAHHS.. . ... .
MiATOTOBKA peepary 3a TEMOIO MOIYIM ... uvvurneranenns

Minyc 3 Oanu,
wroc 5 6anis;



y4acTh B BUKOHAHHI 3aBJIaHb 13 yIOCKOHAJICHHS AUIaKTHIHUX

MATEPIATIB 3 JIUCTIHTIITIHH - .+ cee eeeeneeeeteeaenaenaesaaeeae eneeeenees
MirOTOBKA HAYKOBOI CTATTI
JIOTIOBiIb HA KOH(pepeHTIii

wero... om0 10 0auis;
................................................... mwrroc 10 6ais;
...................................................... mrroc 10 6amis.

8. Kpurepii ouiHioBaHHSI pe3y/ibTaTiB HABYAHHA

KinpkicTh
oaJiB

Kpumepii oyinioganna 6UKOHAHHA RPAKMUYHUX POOImM

4

Po6ota BukoHaHa y BcTaHOBJICHHH TepMiH. CTYJI€HT BUKOHYE TIPAKTUUHY
pOOOTYy CaMOCTIIHO 3TiIHO METOJMYHUX BKa31BOK; YITKO (POPMYIIOE METY
poOOTH Ta OCHOBHI MOJIOKEHHSI TEOPIi; 3aCTOCOBYE KOPEKTHI METOAH 00OpOOKH
OTPUMaHUX Pe3yabTaTIB Ta KOMIT IOTEPHI MPOTpaMu; Y BUCHOBKAX HaJIa€
KOPEKTHY 1HTEpPIPETAIIi0 PE3yIbTaTiB; 3BIT BIAMOBIIA€ BUMOTAaM JI0
oopmienns npakTuyHuX poOiT. CTyneHT npaBuibHO Biamosigae Ha 90...100
% KOHTPOJIbHUX 3alUTaHb. 3arajibHa KUTbKICTh 3alUTAaHb JI0 5.

Po6ota BukoHaHa y BcTaHOBJICHHH TepMiH. CTYJI€HT BUKOHYE TIPAKTUUHY
poOOTY 3TiIHO METOAMYHUX BKA31BOK, IHO/I MiCTIS KOHCYJIBTAIlil BUKIJIAIa4a,;
MPaBUIILHO (OPMYITIOE METY pOOOTH Ta OCHOBHI TIOJIOKEHHS TEOpii; B IIOMY
MPABIJIBHO CKJIQJIa€ 3BIT Ta poOUTH BUCHOBKH, Bianosinae Ha 74...89 %
KOHTPOJIbHHUX 3aIUTaHb.

Po6ora BukoHaHa y BCTaHOBIEHUH TepMiH. CTYICHT BUKOHYE MPAKTUIHY
poOOTYy 3T1THO METOJAMYHUX BKAa31BOK, CKJIQ/IA€ 3BIT, 10 MICTUTh HETOYHOCTI Y
BHCHOBKaxX Ta MOMMJIKH, BinnoBinae Ha 60...73 Y0KOHTPOJbHUX 3aIIUTAHb.

Po6ota BuKoOHaHa 3 MOPYIIEHHSAM BCTAaHOBJICHHX TePMiHIB. CTYJIEHT BUKOHYE
MPAKTUYHY pOOOTY MICIIsI KOHCYNIBTAIlI BUKIIaada; CKIAJa€ 3BiT, 110 MiCTUTh
3HAYHI HETOYHOCT] Y BUCHOBKaX Ta MOMUJIKH; BIAMOBIAa€ HA

35...59 Y%KOHTPOIBHUX 3aTUTAHb.

Po6ota BuKoHaHa 3 MOPYIIEHHSAM BCTAaHOBJICHHX TePMiHIB. CTYJIEHT BUKOHYE
MPAKTUYHY pOOOTY MICIIsI KOHCYNIBTAIlI BUKIIaada; CKIAIa€ 3BiT, 110 MiCTUTh
3HaYHI HETOYHOCT1 Y BUCHOBKaX Ta MOMUJIKH; BIJMOBiAa€ MeHIIe HiXK Ha 35%
KOHTPOJIHbHHX 3aMUTaHb.

Maxkcumanvua oyinka cmyoenma 3a oanuii komnorenm npozpamu 32 oanu (8
pobim no 4 6anu).

KinpkicTh
oaJiB

Kpumepii oyiniogannua KonmpoavHux pooim

13...14

KonTtposnbHa poboTa BUKOHaHa Y BCTAHOBJICHUH TEPMiH 0€3 TOMUIIOK abo 3
HE3HAYHOI MOMUJIKOK0. BiMOBiIi HAa MUTAaHHS IPAaBUIILHI, TIOBHI, JIOT14HI,
MICTSITh aHaJII3, CACTEMATH3AIlII0, y3araJbHECHHsI, ApT'YMEHTOBAaH1 BUCHOBKH.

10...12

KontponbsHa po6oTa BUKOHAHA Y BCTAHOBIICHHUI TEPMiH 3 IEKUIbKOMA
HE3HAYHUMH TIOMIJIKaMU. BiMoBi/I Ha MUTAHHS MEPEBAYKHO MPABIIIBHI Ta
IIOBHI.

KontponbsHa po6oTa BUKOHAHA Y BCTAHOBJICHUI TEPMiH 31 3HAUHOIO KUIBKICTIO
NpiOHMX MTOMUJIOK. BinmoRBii Ha MUTAaHHS MTEPEBAYKHO MPABIIIBHI.

KontponbsHa po6oTa BUKOHAHA 3 MOPYIICHHSIM BCTAHOBJICHUX TEPMiHIB 3
OJIHI€I0 TPYOOI0 MMOMUIIKOIO Ta 3HAYHOIO KIJTBKICTIO APIOHUX TTOMIIIOK.
BinmoBiai Ha MUTaHHS MEPEBAXKHO HEMTPABIIIBHI.

KonTtposnbHa poboTa BUKOHaHA 3 TOPYIICHHSIM BCTAHOBJIEHUX TEPMIHIB 31
3HAYHOIO KUIBKICTIO rpyOrX MOMMIIOK. BinmoBiai Ha MUTaHHS TEpEeBaKHO
HETIPAaBUJIbHI.




13

Maxkcumanvua oyinka cmyodenma 3a oanuii kKomnonenm npozpamu 28 oanie (2
KOHmMpoavHi pobomu no 14 banis).

KinpkicTh
oaJsiB

Kpumepii oyinroeannsa koncnexmy nexuyii

4

[TuTaHHs JEKIiil TeMU PO3KPUTI TOBHICTIO, MaTepiall JEKI[id MiCTHTh
BIJIMIOB1/THI PUCYHKH, TAOJIHII i PopMyIIH.

3

[TuTanHs OGUTBIIOCTI JEKIIH TEMH PO3KPUTI MOBHICTIO, aJie IesKi MOTPEOYIOTh
JOOTIpaIIOBaHHsI, MaTepiasl JEKIIH MICTUTh BIJIMTOBIHI PUCYHKH, TAOIUIII 1
dbopmynH.

[TutanHs 3HaYHOT KIJTLKOCTI JICKIIM TEMH PO3KPUTI HE MTOBHICTIO 1 TOTPEOYIOTh
JOOTIPAIIIOBAHHS, JIESKI JIEKIIii He MICTATh BIAMOBITHI PUCYHKH, TAOIHII i

dhopmymu.

[EEN

ITuTaHHs OGUTBIIOCTI JEKIIH TEMH HE PO3KPHTI.

3aBaaHHsg HE BUKOHAHO

Maxkcumanvua oyinka cmyodenma 3a oanuii komnonenm npozpamu 32 oanu (8
mem no 4 6anu).

KinpkicTh
oaJiB

Kpumepii oyinioeanna 6ionoeidi na numausa icnumy

10

BianoBiaps Ha mUTaHHS TOBHA, MATBEPKEHA BIIIMOBITHUMH (POpMYyJIaMH Ta
UTIOCTPaTUBHUM MaTepiajoM, BKJIIOYA€E aHAJTI3 Ta ApTYMEHTOBAaHI BUCHOBKH.

8...9

BianoBiaps Ha mUTaHHS TOBHA, MATBEPKEHA BIIMOBITHUMH (POpMYyJIaMH Ta
UTIOCTPaTUBHUM MaTepiajoM, BKIIIOYA€E aHAJlI3 Ta apTyMEHTOBaHI BUCHOBKH,
aJyie MiCTUTh HE3HAYHY KIJIBKICTh IPIOHUX TTOMMJIIOK.

BinmoBigs Ha MATaHHS JOCTaTHHO MIOBHA, YACTKOBO MiATBEPKEHA
BIAMOBITHUMH (POPMYITaMH Ta UTFOCTPATHBHUM MaTepiajioM, MICTUTh 3HAUHY
KUTBKICTh JIpIOHUX TOMMUJIOK.

BianoBias Ha nmUTaHHS HEMOBHA, YaCTKOBO IMIATBEPKEHA BIMOBITHUMHA
bopmynaMu Ta ITIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIbKICTh
rpyoux Ta IpiOHMX MOMHUIIOK.

Binmosias Ha MUTaHHS HETOBHA a00 BIJCYTHS, HE IMiITBEPKEHA
BIAMOBITHUMH (POPMYIIaMH Ta UTFOCTPATHBHUM MaTepiajioM, MICTUTh 3HAYHY
KUTBKICTh IPYOUX Ta APIOHUX MOMMIIOK.

Kpumepii oyinroeanns piwwenna 3aoaui na icnumi

19...20

Po3B’ s13aHHs 3371291 MOBHE, BIAMOBIAb MIATBEPKEHA BiIITOBITHUMH
(dbopMynaMu Ta UTIOCTPATHBHUM MaTepiaioM, BKIIOYA€E aHAII3 Ta
apryMEeHTOBaH1 BUCHOBKH.

15...18

Po3B’ si3aHHS 331241 TOBHE, BINOBIIb MiATBEPXKEHA BIAMIOBITHUMHI
dhopmynaMu Ta ITIOCTPATUBHUM MaTepiajioM, BKIIOUAE aHAI3 Ta
apryMEHTOBaH1 BUCHOBKH, aJie MICTUTh HE3HAUYHY KUIBKICTh IPiIOHUX
TTOMMJIOK.

11...14

Po3B’ s13aHHS 331241 JOCTATHHO TOBHE, YACTKOBO MiATBEPHKEHE BiMOBITHIMHU
dhopmynamMu Ta ITIOCTPAaTUBHUM MaTepiajioM, MICTUTh 3HaYHY KIJIbKICTh
NpiOHUX TTOMUJIOK.

Po3B’ s13aHHS 3371241 HEMOBHE, YACTKOBO MIATBEPKCHE BIATIOBITHUMU
bopmynaMu Ta ITIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIbKICTh
rpyouX Ta IpiOHUX MOMHUIIOK.

Po3B’ s13aHH 3a1a4i HEeMOBHE a00 BIJCYTHE, HE MiATBEPAXKEHE BiITOBITHUMHU
dbopmynamMu Ta ITIOCTPAaTUBHUM MaTepiajioM, MiICTUTh 3HaYHY KIJIbKICTh
rpyoux Ta apiOHMX TOMHIIOK.

Maxkcumanvua oyinka cmyoenma 3a oanuii komnorenm npozpamu 40 6anie (2
numanns no 10 6anis, 3a0aua 20 6anis).
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9. 3aco6mn HaBYAHHS

Sk HaouHMII MaTepiay Ha JCKIIsIX 1 MPaAKTUYHUX 3aHATTSAX BUKOPHUCTOBYIOTHCS. albOOMH,
IUIAKaTH Ta ClAaiad, TPUBUMIPHI MOJIENI TEXHOJIOTIYHOTO OCHAIICHHS, MaKeTH BEpPCTaTHUX
MIPUCTOCYBAaHb, HOPMATHBHI JOKYMEHTH, JOBIJIKOBI Marepiajid, KOHCTPYKTOPCHKO-TEXHOJOTIYHA
JOKYMEHTAIlisl, 3aBJJaHHS 3 JUCIUTLIIHY.

JlexmiitHi Ta TPaKTUYHI 3aHATTSA TNPOBOAATHCA Ha Kadeapl I1HXKEHEePHOI MEXaHIKH Ta
texHousorii MammHoOynyBanHa HYK 3 3actocyBanHsM MynbTUMeniiiHOro obnagnanus. [lpu
BHKOHAHHI IPaKTHYHHUX Ta CaMOCTiIHHUX pooiT 3acTtocoByroThesi CATIP SolidWorks, ANSYS.

W

a s

10. PexomenoBaHi qkepesa ingopmaiii
Ba3osa aiteparypa

Gan, Y., Steinchen, W.(2008). Speckle Methods. In: Sharpe, W. (eds) rgern
Handbook of Experimental Solid Mechanics. Spring@ndbooks. Springer, Boston,
MA. https://doi.org/10.1007/978-0-387-30877-7_23

Watson, R.B.(2009. Bonded Electrical Resistance Strain Gages. InrgghaV. (eds)
Springer Handbook of Experimental Solid Mechantgpringer Handbooks. Springer,
Boston, MA. https://doi.org/10.1007/978-0-387-3087 7.2

Pryputniewicz, R.J. (2008). Holography. In: Sharpe, W. (eds) Springandbook of
Experimental Solid Mechanics. Springer Handbookgringer, Boston, MA.
https://doi.org/10.1007/978-0-387-30877-7_24

Crpuxkano, B. O. EkciepumenTanpHi MeTOAM B MEXaHiIll Ae(pOpMIBHOTO TBEPAOTO Tijla
[EnexTponHmii pecypc| : HaBuanbHUN MOCIOHUK Ui 3700yBadviB CTYIICHS MaricTpa 3a
OCBITHBOIO TIporpamoro «JluHamika 1 MirHICTh MamuH» crenianbHocTi 131 [puknanna
mexanika / B. O. Ctpwxkaino M. B. Bopoiii ; KIII im. Irops Cikopcekoro. — EnxekTponni
texctoBi panHi (1 daiin: 7,74Mo6aiit). —Kuis : KIII im. Iropst Cikopeskoro, 2022. — 306
c. —Ha3sa 3 ekpana.

Bacuienko M. B., Anekceituyk O. M. Teopist KoJIMBaHb 1 CTIHKOCTI PyXYy :

[Migpyunuk.- K.: Buma mk., 2004. — 52%.: in.

Omip wMmarepianiB. MiAPYYHHK Ui CTYA. MeEXaHid. CHel. BHII. HaB4. 3aKil. [
I'. C. IMucapenko, O. JI. Ksitka, €. C. Ymancekuit. — K. : Buma mk., 2004. — 65%.
BopooiioB B. B. ta in. OcHoBu mnpukmamHoi Teopli konuBaHb. [ligpydyHuk . —
Kpemenuyk: II1 Illep6atux O.B., 2020. — 15@.

KonuBanust CTepikHIB, TUIaCTHH Ta 00070HOK [Enexkrponuuit pecypc] : miapyds. s
crya. cnen. 131 dlpuknagna mexanika» / A. €. babenko, O. O. boposnko, f. L
JlaBpenko, C. I. Tpy6aues ; KIII im. Irops Cikopcbkoro. — EnekTpoHHI TEKCTOBI AaHHI
(1 dpaitn: 10,28Mo6aiit). —Kuis : KIII im. Iropst Cikopebkoro, 2022. — 252.

JdonomixHa jgiTepaTrypa

Canit: Characterize the Strain gauge sensbttps://sl-coep.vlabs.ac.in/exp/strain-
gaugesensosimulation.html.

CumonoBcbkuii B. 1. Teopis niniitnux konmuBanb.- Cymu: Cym1Y, 2012.- 71c

Blevins, Robert D. Formulas for dynamics, acousaied vibrationJohn Wiley & Sons,
Ltd, /2016 .— 448p.

De Silva C.W. Vibration: Fundamentals and PracG&&C Press, 2000. - 957 p.

Kelly S.G. Mechanical Vibrations: Theory and Applions Cengage Learning, 2012.
XVIII, 876 p.
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6. Jogesh Kumar Singh. Fundamental of Research Melbgyland Statistics (2016). —
323 p.

7. Jayanta Kumar Nayak, Priyanka Singh. Fundamentd&esearch Methodology (2015).
— 336 p.

Indopmaniiini pecypcu B iHTepHer

Jlexkmifinuii  marepian  TpeACTaBICHO |y  IHTEPaKTUBHIN  elNeKTpoHHINM  Qopmi Ta
CYIIPOBOJUKYETHCS JEMOHCTPAIII€I0 LTFOCTPATUBHOTO MaTepialy Ha eKpaHi MOHITOpa Y MPOEKTOpa.

[IpakTruHi poOOTH BUKOHYIOTHCS 3a JOTIOMOTOK) CHCTEM KOMII IOTEPHOI MaTeMaTHKH
MathCAD Ta iioro 6e3komroproro anajgory SMath Studioa takoxx CAIIP SolidWorks, ANSYS.

JonatkoBy iH(pOpMaIlio, sSKa CTOCYETbCS JITEpPaTypH, KOHCHIEKTY JEKIii, MpUKIaTy
pO3B’sI3aHHA 3aBllaHb, MUTaHb MOJAYJIBHOTO KOHTPOJIO, BIOMOCTEH MpoO arecTamiro Ta iH..
po3MileHo Ha caiiTi kadenpu «lHXeHepHOI MeXaHIKM Ta TexHoJjorii MamuHoOymyBaHHs» HYK
http://imtm-nuk.com.ua/.
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JOIJATOK
PesyapTaTn neperasigy po6ouoi nporpaMu HaBYaJILHOI THCIHILTIHH
«[IOKPAIIEHHSI BIBPAHIMHAX XAPAKTEPUCTHUK
JABUI'YHIB TA IX EJIEMEHTIB»
Temu Jexkuii

No HasBa TeMi KinekicTs roguu
3/ Jlenna ¢popma | 3aouna popma

Pazom

TemMu NnpakTHYHHUX 3aHATH

No HasBa TeMu KinekicTs roguu
3/ Jlenna ¢popma | 3aouna popma

Pazom

3MiHU 10 poO0oUOi MporpaMu HaBYAIBHOI quCHUILIIIHU «[loKpaiieHHs BiOpaIliiHUuX XapaKTepUCTHUK
JBUTYHIB Ta iX €JIEMEHTIB» PO3IIIHYTO Ha 3aciaHHI Kadeapu iHKeHEepHOI MEXaHIKM Ta TEXHOJIOTIi
MaImHOOyIyBaHHS

[Ipotokon Ne_ Bim« __ » 20%.

3aBigyBad kadenpu M.P. Tkau

3MiHHU 10 poOouoi IporpamMu HaBYAIBHOI AUCHUILTIHU «[lokparieHHs BiOpaliiHUX XapaKTepUCTHK
JBUTYHIB Ta IX €JIEMEHTIB» Y3TOJKEHO 3 TapaHTaMH OCBITHIX IPOTPaM.

I'apant ocBiTHROI iporpamu «lIpuknaana mexanika» Tkauy Muxaiino PomaHoBuY, A-p TeXH. HayK,
npodecop, 3aB. kKaheapu iHKEHEPHOI MEXaHIKH Ta TEXHOJIOT1T MallTMHOO Y yBaHHS.

["apaHT OCBITHBOI TpOTrpamMu M.P. Tkau






