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BCTYII

AHOTALA

BuBuennss nucuurmiinn «Omip MarepiaiiB» 3 LUKy 3arajbHOi MiATOTOBKHU
¢GaxiBLUIB € BaXIMUBOIO MEPEIYMOBOIO 3aCBOEHHS JUCUMIUIIH, TOB'SI3aHUX 3
MPOEKTYBAHHSM Ta30TypOIHHUX YCTaHOBOK 1 KOMIPECOpPHUX cTaHUId. BoHa no3Bossie
OOIpYHTOBAaHO BUKOHYBATH PO3PaxXyHKH HAa MILHICTh, Y)KOPCTKICTb 1 CTIHKICTh €JIEMEHTIB
TypOIHHUX Ta KOMIPECOPHUX YCTAHOBOK.

Huciumnina «Omnip MatepianiB» 3a0e3nedye HAaKOMMYEHHS pIBHSA 3HaHb Y
CTYJIEHTIB ISl BU3HAUYECHHs HAIpYy>KeHb 1 Jedopmaliii B mpocTux 3a GopMoro Tiax 3
METOIO OI[IHKH IX MIIIHOCTI, >KOPCTKOCTI i CTIMKOCTI MPH 11 HA HUX 33JJaHUX 30BHILIHIX
(bakTopiB, SKI COPUYUHAIOTH AeOpMYyBaHHS ULMX TUI. BupimeHHs Takux 3a1ay
noTpedye BUKOPUCTAHHS MPOCTOr0 MAaTEMAaTUYHOIO anapary BUIIOI MAaTEMATUKH, SIKUM
BOHU MOBUHHI BOJIOAITH B AOCTYIHIN MIpi.

Kuarouosi ciaoBa: nedopmairisi, KOpCTKICTb, HAMPYXKEHHsI, MIIHICTh, CTIAKICTD,

TUIO.

Abstract

Studying the discipline "Strength of materials” from the cycle of general training
of specialists is an important prerequisite for mastering the disciplines related to the
design of gas turbine power plants and compressor stations. It allows you to reasonably
perform calculations on the strength, rigidity and stability of elements of turbine and
compressor units.

The discipline "Strength of materials” ensures the accumulation of students' level
of knowledge to determine stresses and deformations in simple-shaped bodies in order
to assess their strength, stiffness and stability under the action of given external factors
that cause deformation of these bodies. The solution of such problems requires the use
of a simple mathematical apparatus of higher mathematics, which they must possess to
an accessible extent.

Keywords: deformation, stiffness, tension, strength, stability, body.



1. Onuc HABYAJBHOI JMCHUILTIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTUKa
HABUYAIBLHOT IUCIUATUIIHA

HaiimenyBaHHS MOKa3HUKIB S
B nporpama), OCBITHIl piBeHb Henna 3a04Ha
dopma dopma
HaBYAHHSI HaBYAHHSI
. ) I"a3y3b 3Hanb: G [mkenepis
KinbkicTh kpeautis — 4 3 UL, O06oB's13k0Ba

BUPOOHMIITBO Ta OYIIBHUIITBO

MonymiB — 1 CrernianbpHICTh: Pik miaroroBkm:
3MICTOBUX MOAYIIB — 4 G11 MammuHoGy1yBaHHs
Enexrponna agpeca PITH/] _ 225 225
Ha caiiti VHiBepcHTeTy: Crenianizaris: G11.02 [Isurysu ta " "
https://surl.li/lydwtow CHEPreTHYHI YCTAHOBKH
3aranbHa KUTBKICTb TOUH — OcaitHs nporpama: «I"a30TypOiHHI Cemectp:
120 YCTAHOBKH 1 KOMIIPECOPHI CTaHIIii» 3-i 3-i
Jlexuii
15ropg | 4 ron
IIpakTu4Hi 3aHATTSH
15ropg | 4 ron
TUXKHEBUX TOJIMH IS JlabopaTopHi 3aHsATTS
g;;lﬁgé;b}?p?rf ?})I ABHAHHA: OcBiTHiil piBeHB: Heupumﬁ Jgaf\i();[cﬁﬁlﬂa 46FOH
e o (baxanaBpChKHiA) pooota
caMOoCTiHOT poOOTH 75 ron | 108 rox

CTyJIeHTa — 9.

InauBinyanbHi 3aB1aHHsA

Bua KOHTpOJIIO: eK3ameH

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBYCHHS HABYAJILHOI JMCIMIIIIHHA

MeToro BUBYEHHSI HaBYaJIbHOI JucuuIuiiny "Onip matepianiB” € popMyBaHHS Y

CTYJI€HTIB BIAMOBIIHO 0 OCBITHBO-NIPO(ECIHHOT MPOrpaMu TAKUX KOMIETEHTHOCTEH:

3K3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYyAI[ISX.

®K?2. 3naTHICT, 3aCTOCOBYBAaTH CBOI 3HAHHS 1 PO3YMIHHSA [JIi BHU3HAYEHHS,
dbopmyIOBaHHS 1 BUPINICHHS I1HXXCHEPHUX 3aBJaHb 3 BUKOPUCTAHHSIM METOJIIB
EJIEKTPUYHOT THXKEHepIi.

®K4. 31aTHICTh 3aCTOCOBYBATH CTaHAAPTHI METOJM PO3PAXYHKY MPU NPOEKTYBAHHI1
JeTajael 1 By3JiB €HEPTeTHYHOTO 1 TEXHOJIOTYHOTO 00J1aTHAHHS.

®K6. 3naTHICT, BUOUPATH OCHOBHI I TOMOMIXKHI MaTepiajii Ta crnocoou peanizarii
OCHOBHHX TEIUIOTEXHOJIOTTYHUX MPOLECIB MPU CTBOPEHHI HOBOrO O0JIalHAHHA B
rajgy3i €HeproMamMHOOyIYyBaHHS 1 3aCTOCOBYBaTM NPOTPECHUBHI  METOIHU
eKCIUTyaTalii TeIIOTEXHOJOrYHOro oOOJagHaHHSA Mg 00 €KTIB E€HEPreTUKH,
MIPOMUCIIOBOCTI 1 TPaHCHOPTY, KOMYHaJIbHO-MMOOYTOBOIO Ta arpapHOro CEKTOpiB
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€KOHOMIKH.

OK11. 3gaTHicTh ~ BUKOPUCTOBYBAaTM  CTAHIAPTHI ~ METOAMKHM  IUIAHYBaHHS
EKCIIEPUMEHTAIbHUX JOCHIKEHb, 3IHCHIOBATH O0OOpOOKY Ta Yy3arajJbHEHHS
PE3YNIbTATIB EKCIIEPUMEHTY.

3. IlepenymMoBH AJ151 BUBYEHHS AMCHUTILIIHA

[lepenymoBaMu 111 BUBUYEHHS JUCHUIUTIHU «Omip mMaTepiaiiB» € HaKOMHYEHHS

MEBHOTO pIBHSA 3HAHb 3 TAaKWUX JHWCIMUIUIIH 3arajbHOi MIATOTOBKH, sK «Buia

MareMatukay, «TeopernuHa wmexaHika» 1 «MarepiaJo3HaBCTBO Ta TEXHOJOTIS

KOHCTPYKI[IHHUX MaTepiajiB».

4. O4yikyBaHi pe3y1bTaTH HABYaAHHA

BuBueHHs HaBUalbHOI JAUCHUILIIHM Tependadae (GopMyBaHHS Ta PO3BUTOK Yy

CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'

[P 1. 3HaHHsA 1 pO3yMIHHSA MaTeMaTUKH, (PI3UKH, TEIIIOMAacOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, TIApOora3oAuHamMiki, TpaHcpopMmalii (TEpeTBOPEHHs) €Heprii,
TEXHIYHOI MEXaHIKHM, KOHCTPYKI[IMHUX MaTepialiB, CUCTEM aBTOMATHU30BaHOTO
MPOCKTYBAHHS EHEPreTUYHUX MAIMH Ha PIiBHI, HEOOXITHOMY ISl JOCSTHEHHS
PE3yJIbTATIB OCBITHHOT MPOTrPaAMH.

[P 2. 3HaHHA 1 pO3YMIHHS I1HXKEHEPHHUX HAyK Ha pIBHI, HEOOXITHOMY IS
JOCSTHEHHS 1HIIUMX pe3yJbTaTIB OCBITHBOI MporpamMu, B TOMY YHCII I€BHA
0OI3HAHICTh B OCTAHHIX JOCSTHEHHSIX.

[1P 3. Po3yMiHHS IIMPOKOrO0 MIKAMCHMIUTIHAPHOTO KOHTEKCTY CHELIadbHOCTI
G11 MamuHoOynyBaHHs.

[1P 10. ITnanyBatu 1 BUKOHYBaTH €KCHEPUMEHTAJIbHI AOCIIIPKEHHS 32 JTOIOMOIOI0
IHCTPYMEHTaJbHUX 3ac00iB (BUMIPIOBAJbHUX MPUJIAAIB), OLIHIOBATH MOXUOKH
MPOBEJICHHS 1OCTI/I)KEHb, POOUTH BUCHOBKHU.

[1P 13. BuxopucrtoByBaTH 00JIaJHAHHS, MaTepiadd Ta IHCTPYMEHTH, 1HXKEHEpPHI1
TEXHOJIOT1i 1 TpOLEeCH, a TakKoX PO3YMIHHS iX OOMEXeHb NpH BHUPIIIECHHI
npodeciiiHux 3aBaaHb.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA
3micToBuit Mmoayab 1. OCHOBHI MOHATTS i MOJI0KEHHS ONIOPY MaTepiaJiiB

Tema 1. Ocrosui nonsmms onopy mamepianie i 2ceomempudHi XapaKmepucmuku

NJOCKUX nepepizig



[ToHSATTS MIIHOCTI, dOPCTKOCTI 1 CTiMKOCTI 00’ekTiB. [Ipenmer 1 3amadi onopy
MmarepianiB. OO’€kTH, SIKI BUBUAIOThCS HAyKOIO Mmpo omip marepianiB. daxropu, 1o
COPUUYUHSAIOTH AedopMyBaHHs Tul. [IOHATTS mpo po3paxyHKOBY cxemy 00’ €kTiB. MeToj
nepepiziB. BHyTpimHi cunoBi ¢aktopu. [IOHATTS Nmpo MOBHE HAMpPY>KEHHA 1 HOro
cknanoBl. [IoHATTS mpo BIIHOCHY JIHIWHY 1 KyTOBY Aedopmaiii. [IpyxHe 1 miaacTuuHe
nedopmyBaHHs. BiacTuBoCTi NPYKHUX T1II.

[Inoma 1 craTuyH1 MOMEHTH IIoII T10ockoi Pirypu. Llentp Baru miomi Qirypu.
Bu3sHayeHHs MONOXKEHHS LEHTpa Barv IUioi ckiaaaHoi ¢pirypu. OCbOBHM 1 NOJASPHUN
MOMEHTH 1Hepuii miomi. BigneHTpoBuii MOMEHT iHepiii. Bu3HaueHHS MOMEHTIB
1HepIii TUIoNIl CKJIaAHUX Mepepi3iB. 3aleKHOCTI MiXK MOMEHTAMU I1HEPIii TUIONIi
BIJTHOCHO MapajenbHUX ocell 1 MpH ix noBopoTi. [IoHATTS npo pajiycu iHepIli, OCbOBUI
1 IOJIAPHUIT MOMEHTH OTODY.

Jimepamypa: [1] ¢.9-36; 37-42, 80-82; [2] c.6-36, 53-64; [3] c.6-24; [4] c.5-32,
108-115; [5] ¢.5-10, 68-79; [6] c.10-15.

Tema 2. ExcnepumenmanvbHi memoou 6U3HAUEHHs Oepopmayitl i HANPYI’CEHb.
Mexaniuni xapakmepucmuku mamepianie

3aranpHI1 MOHATTSA MPO MEXAHIYHI XapaKTEPUCTHUKH 1 iX MPAaKTHYHE BU3HAUCHHS.
BunpoOyBanHs Marepiany npu po3TAryBaHHI 3pa3ka. Jliarpama po3TaryBaHHs 3pa3kKa.
OcCHOBHI MeXaH14YH1 XapaKTePUCTUKH MIILIHOCTI i MJIACTUYHOCTI MaTepiay.

[Hmi B MeXaHIYHUX BHUNPOOYBaHb. BumnpoOyBaHHS Ha  CTHCKaHHS.
Busnauenns tBepaocti MarepianiB. BruuB pi3HUX (akTopiB Ha MEXaHIYH1 BIACTUBOCTI
MarepianiB. JlomycTuMi HanpyXeHHs NPHU PO3TIATraHHI ¥ CTUCKaHHI Marepiainy. YMoBa
MinHocTi. PoGoTa, ska BuTpadaeThcs Ha AedOpMyBaHHS 3pa3ka MPU PO3TATYBaHHI
(cTuckyBaHHI1) 1 HOTEHLIAJIbHA €HEPTis AeopMaliii.

Jdimepamypa: [1] ¢.88-114; [2] ¢.65-76; [4] ¢.49-77; [5] ¢.20-40.

3micToBuiit Mmoay.as 2. IIpocre ne¢opmyBaHHS CTEPIKHIB Ta iX CHCTEM

Tema 3. Pozmseannus i cmuckauus opycis

Busnauenns nedopmanii, HampyXeHb 1 TMEpeMIillleHb TMpU PO3TATaHHI
(cTuckaHH1) npsiMOJIiHIMHOTO cTepkHS (Opyca). [IOHATTA Mpo CTATUYHO BHU3HAYYBaHI 1
HEBHU3HAYYyBaH1 CTEPXKH1 U CTep)KHEB1 cucTeMH. Po3paxyHKH Ha MIIHICTb 1 )KOPCTKICTb.
YMoBU MIIHOCTI ¥ kopcTkocTi. JlomycTuMi W IpaHUYHO ONYCTHM1 HAaBaHTaKEHHS
CTEpP>KHIB Ta iX CUCTEM 13 MPYKHO-TUIACTUYHUX MaTepialliB.

Po3paxyHOK Ha MIIHICTh 1 KOPCTKICTh CTaTUYHO BHU3HAUYBaHUX CTEPXKHS 1
CTymiH4YacToro Opyca miJ i€l 30BHIMIHIX 30CEPEKEHUX CHJI 1 CWJI TKIHHAL
BusHaueHHs OCLOBHMX BHYTPIIIHIX CHJI CTaTUYHO HEBU3HAUYBAHOTO CTEpkHs (Opyca)
M1 T1€10 30BHILIHIX 30CEPEKEHUX CUIT 1 TEMIIEPATypPHOTrO MOJIS.



Jdimepamypa: [1] c.42-43, 83-88, 115-151; [2] ¢.37-52; [3] ¢.25-50; [5] c.40-46:;
[6] c.16-23.

Tema 4. /lechopmayis 3¢cy8y i kpyuenHs 6ania

[TonsaTTs mpo nedopmaniro 3cyBy (3pidy). BuzHaueHHs HampyXeHb IpPH 3CYBI.
[HousTTs mpo yuctuit 3cys. edopmarlii npu ynctomy 3cyBi 1 3akoH ['yka. 3B'A30K M1k
MPYKHUMHU KOHCTaHTamMu Martepiany. [loTeHiiansHa enepria aedopmaiiii mpu 4ucTOMy
3CYBI.

JlonmycTuMi HampyXeHHs Npu 4ucTOMYy 3cyBl. IlepeBipka MILIHOCTI Ha 3pi3 Ta
3MHUHaHHS 3aKJIENOK 1 OONTIB Ta iX MpoeKTyBaHHs. [lepeBipka MILHOCTI Ha 3pi3 PI3HUX
TUIIB 3BapHUX 3’€AHaHb. llepeBipka MINHOCTI Ha 3pi3 1 3MHUHAHHS LUIIILOBOTO Ta
LIITOHKOBOTO 3’ €JJHAHb.

[lonsaTrs mnpo pedopmanito KpydyeHHs. Bu3HaueHHs HanpykeHb 1 KyTa
3aKpydyBaHHS Bajla 3 KPYIJIUM TNepepi3oM. YMOBH MIITHOCTI ¥ >KOPCTKOCTI MpH
KpY4YE€HHI BaJiB.

[ToOynoBa emop KpyTHUX MOMEHTIB 1 KyTa 3aKpy4dyBaHHS Baja Ta BU3HAYEHHS
MOJIOKEHHsST HeOe3neyHoro nepepizy. Po3paxyHOK BajiB Ha MIIHICTh 1 >KOPCTKICTb.
[loTeniianbHa enepris gedopmaliii Npyu Kpy4eHHi.

Jimepamypa: [1] c.44-46; 193-236; [2] ¢.77-100; [3] ¢.65-77; [5] ¢.58-67; 79-97;
[6] c.24-28.

3micToBuii MmoayJb 3. 3ruHanusa. CKiIaaHuii onip

Tema 5. 3eunanua 6anok

[lonsitts mnpo nedopmainiro 3ruHy. Buau 3runy. TumnoBi HaBaHTaXEHHS.
Kinematnuni napametpu 3ruHaHHs. [lonmepeuna (mepepizyroua cuia) 1 3rUHAIbHUN
MOMEHT B THomepeyHoMmy nepepidi Oanku. Tumm omopHux 3B’sA3KIB Oalok 1 iX
300paK€HHS Ha pPO3PaxyHKOBUX cxeMax. [IOHATTS Mpo CTaTMYHO BHU3HAYYBAHHI 1
HeBHU3HauyBaHH1 Oanku. ['imoTe3sW TexXHIYHOT Teopil 3ruHy OajoKk 1 CHIOBI
nudepeHianbH1 3aJ€KHOCTI.

[TobynoBa emtop nepepizyrouoi CUIM 1 3THHAIBHOTO MOMEHTY Ta BCTaHOBJICHHS
MOJIOKEHHS He0e3MeuHoro nepepizy. BusHaueHHs: HOpMaIbHUX 1 TIOTUYHUX HANpPYKEHb
IpU 3rUHaHHI OAJIOK 1 XapaKTepy iX emrop 1Mo BUCOTI Nepepi3iB pi3HOT GOPMH.

BusHaueHHsT MakCUMalbHUX 3HAY€Hb HOPMAIbHHMX 1 JOTUYHUX HANPYXKEHb B
MOMEePEYHUX Nepepizax TUMOBUX (popM. YMOBaA MILIHOCTI NPH 3rMHI O0anok. BusHaueHHs
€KBIBAJCHTHUX HANpYXeHb 32 KJIACUYHUMHU TEOPISIMU MILHOCTI. THIOBI pO3paxyHKH
npu 3ruHi Oanok Ha 06a31 ymoBHM MinHOCTI. KoHIleHTpalis HampyXeHb B Oajkax Mpu
3TMHAHHI.

JudepeHniriaibHe piBHSHHS 31THYTOI OCc1 Oanku. BuzHaueHHs JIHIMHUX 1 KYTOBHX



NepeMillleHb Mepepi3iB MPU3MATHYHUX OallOK IHTETPYBaHHAM JU(dEpeHLIaTbHOTO
PIBHSIHHA 3TMHY. [ paHUYH1 yMOBH 1 X IpaKTUYHE BUKOPUCTAHHSI.

Jimepamypa: [1] c.46-62, 237-290; [2] c.101-170; [3] ¢.81-113; [5] c.158-186;
[7] c.12-16.

Tema 6. Cxnaonuii onip mamepianis.

[TousTTs po ckinaaHuii onip. TUNuM ckiagHoOro onopy. BusHaueHHs HanpyX eHb 1
nepeBIipKa MILHOCTI NP CKJIaJHOMY 1 KOCOMY 3TMHAHHI Ta 3TMHAHHI 3 PO3TATaHHIM
(ctuckannsaMm). CxiajHe 1 KOCe 3rMHAHHA. 3TUHAHHS 3 PO3TATAHHAM (CTHCKAHHSIM ).

[lo3aunentpoBe po3tsaraHHs (ctuckanHs). lloHarrs mnpo sSapo  mepepisy.
BusHayeHHs HanpyKeHb 1 MOBHA MepeBipKa MILHOCTI MPU 3TMHAHHI 3 KPYYEHHSIM BaliB
3 KpYIJIUM MONEPEYHUM MEPEPIZOM.

Jdimepamypa: [1] 325-353; [2] 191-210; [3] 127-144; [5] 186-216; [7] 17-22.

3micToBHil MoayJb 4. 3arajibHi eHepreTU4YHi TeopeMHu i NPUHIUIIHN

Tema 7. 3acanvui enepeemuuni meopemu i npuHyunu

[loHATTS mpo y3arajJibHeH1 CWiIM 1 mnepeMiuieHHs. Po0oTa 30BHIIHIX CHJ 1
BHYTPIIIHIX 3yCUJIb JUIsl JTIHIHHO ne@opMoBaHuX Tid. [[pMHIMI MOXIMBUX NEpEMIIIEHb
1 MOro BUKOPUCTAHHS JJIsi BU3HAUCHHS TEPEMINIEHb CTEPKHEBUX cucTeM (popmyna
Mopa). OcHOBHI eHepreThuuHi TeopeMu (IIpo B3aEMHICTh pooiT, Jlarpanka, KactinbsHo)
11X MpaKTUYHE BUKOPUCTAHHS MPU PO3PAXyHKAX CTEPKHEBUX CUCTEM.

Jdimepamypa: [1] ¢.354-385; [2] ¢.171-181.

Tema 8. Cmamuuno Hesusnauysanui cmepaiicHesi cucmemu i 6AIKu

OCHOBHI TMOHATTA 1 BU3HAYEHHHS B PO3PAXyHKaX CTATUYHO HEBU3HAUYBAHUX
cucteM. [lopsloK pO3KPUTTS CTAaTUYHO HEBU3HAUYYBAHHOCTI CTEPKHEBUX CHUCTEM.
Po3paxyHOK MIITHOCTI CTaTUYHO HEBU3HAUYyBaHUX OJHONPOrOHOBUX Oanok. KaHOHIYHI
PIBHSIHHS. METOJY CHJL.

Po3paxyHok OaratonporoHoBux OaJlOK Ha MKOPCTKUX OMOpaxX, OCOOJIUBOCTI
BUOOPY OCHOBHOT 1 €KBIBaJIEHTHOI CHCTeM. PiBHSIHHS TphOX MOMEHTIB IS
0araTonporoHoOBOi OAJIKU MPU HE3MIIIYBAHUX OMOpaX.

Jdimepamypa: [1] ¢.386-420; [2] ¢.182-190; [3] ¢.114-120; [5] ¢.216-239; [7]
c.23-26.



TeMaTHYHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA

KinekicTs roauu
nerHa Gopma 3a04yHa Gopma
Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM o y TOMY 4mcii ° y TOMY 4mcii
: :
B - I - B - -
3microBuii Moayab 1. OCHOBHI IOHATTA i M0JIOKEHHSI ONIOPY MaTepiaJjiB
Temal. OCHOBHI  TOHSTTS  OIOPY
MaTepialiB i reoMeTpuuHi Xapakrepuctuku | 15 | 2 2 - 11 1511 | -1 -114
TUTOCKUX TIepepiziB
Tema 2. ExcriepumenTtanbHi METOIH
BU3HA4YCHHA Jedopmaniii 1 Hampyxkesb. | 15 | 2 2 4 7 |15 - -1 2|13
MexaHiuH1 XapaKTepUCTUKU MaTepiajiB
Pazom 3a 3microBuM Mo ayniem | 30| 4 4 4 18 |30 1| -2 |27
3microBuii moayJas 2. Ilpocre nepopMyBaHHSA CTEP:KHIB Ta IX cMCTEeM
Tema 3. Po3rsranns i cTuckaHHs OpyciB 151 2 2 - 11 |15 -1 1] - 1|14
Teya 4. Jlepopmarisi 3CyBy 1 KpydeHHS 15| o 5 5 9 |15 - | - | - |15
BaJiB
Pazom 3a 3microBUM Mo Tynem 2 30| 4 4 2 20 J30| -1 1| -129
3microBuii Mmoayab 3. 3runanns. CkiaagHuii onip
Tema 5. 3runanns 6anok 151 2 2 4 7 11511 | -|-1|14
Tema 6. Cxiamauii onip MarepiaiiB 151 2 2 2 9 |15 - | - | - |15
Pazom 3a 3microBuM Mo aynem 3 30| 4 4 6 16 |30 1| - -129
3micToBuii MoayJb 4. 3arajbHi eHepreTU4Hi TeopeMHM i NPUHLIMITH
Tema 7. 3aranbHi eHEpreTU4H1 TEOpEMU 1 15| 2 1 B sl 2112112
TPUHLUTIH
Tema 8. . CTaTI/I‘-I}.IO HeBU3HaYyBaHHi [ o | 4 2 3 ' R N N I T
CTEP>KHEB1 CUCTEMHU 1 OAJIKH
Pazom 3a 3microBuM Moxynem 4 30| 3 3 3 21 30| -1 1| -129
Pazom3akypcom | 120 | 15 | 15 | 15 | 75 |10 4 | 4 | 4 | 108
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Temn NMPaAaKTUYHHUX 3aHATH

KinekicTs roauu

Ne
/ Ha3spa temnu JeHHa | 3a04Ha
3/l
dopma | dopma
1 Bu3HaueHHS reOMETPUYHUX XapaKTEPUCTUK TUIOCKUX Mepepi3iB 2 1
2 Po3paxyHOK Ha MIIHICTH 1 JKOPCTKICTH Opyca TpH pPO3TATaHHI 2 1
(cTuckaHHI)
3 BusnayeHHs niamerpa KpyTJIoToO Bajia 3 YMOB MIIIHOCTI Ta >KOPCTKOCTI 3 1
NIpU KPY4EHHI
4 | Po3paxyHOK Ha MIIIHICTb 1 KOPCTKICTh OaIOK NP 3rHHAHHI 2 1
) Po3paxyHOK Ha MIIIHICTH 1 )KOPCTKICTH OaJIOK MPH CKIIQIHOMY OIOPi 2 -
6 Po3paxyHOK cTaTHYHO HEBU3HAYEHUX OAJIOK MIPH 3TUHAHHI 2 -
7 BusHaueHHs po3MipiB CKIIaIEHOTO Mepepi3y 3 YMOBHU CTIHKOCT1 2 -
PA30OM 15 4
Temu 1a00paTopHuX POOIT
KinekicTs roauu
Ne
y Ha3spa temnu JeHHa | 3a04Ha
3/l
dopma | dopma
1 Bu3HayeHHs MeXaHIYHUX XapaKTEPUCTHUK MIITHOCTI i TIACTUYHOCTI ) 1
MaTepiay IpH po3TAraHHi 3pa3Ka
BusnauenHns momaynst mpykHocTi, koedimienta Ilyacona marepiamy, a
2 | Takox mepeBipka 3akoHy ['yka, mpuHinumy Cen-Benana Ta rinoresu 2 1
TUTOCKUX TIepepiziB
3 Bu3HayeHHs MeXaHIYHUX XapaKTEPUCTHUK MIITHOCTI i TIACTUYHOCTI ) 1
MaTepialiB Ipu Kpy4eHH1
4 JlocmipKeHHS TUIOCKOTO HAIPYKEHOTO CTaHy MOJIIPH3aiiHO-ONTHYHUM 5
METOJIOM
) ExcnepumeHTanbpHa nepeBipka rUIOTE3 TEOPii YUCTOTO 3TUHY 2 1
6 JlocmipKeHHsT HaMpY>KeHOTO CTaHy TPyO4acToro Baixy B yMOBax )
CKJIAJIHOTO OTIOPY METOJIOM €JIEKTPOTEH30METPYBAHHS
7 JlocmipKeHHS CTIHKOCT1 IEHTPAJIbHO CTUCHYTUX CTEPXKHIB 3 -
PA3OM 15 4
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3aBraHHA VIS CAMOCTIiTHOI po0oTH

No KinpkicTs rouH
o Bun pobotu JeHHa | 3ao4Ha
dopma | dopma
1 | IlinroroBka /10 1a00paTOPHUX 3aHATH 30 18
2 [TinroToBKa 10 MPAKTHYHUX POOIT 15 15
3 | liaroroBka 10 ek3aMeHy 30 30
4 | BukoHaHHs KOHTPOJIBHOI poOOTH - 45
Pa3om 3a kypcom 75 108

6. MeToau HaBYaHHS, 32C00H TIATHOCTHKHU Pe3yJIbTATIB HABYAHHS TA METOIHN

IX IEMOHCTPYBAHHS

MeroxamMu HaBYaHHA €:

— JIEKII11, CIpMOBaHi1 Ha (POPMyBaHHS HOBUX 3HAHb;

— MPaKTUYHI 3aHATTS, SK1 3a0€3MeUy0Th OBOJIOAIHHS METOJAaMU PO3B’SI3KY 3a7a4
OLIIHKM MIIIHOCTI W JKOPCTKOCTI MPOCTUX 3a (OPMOIO TUI MpU 3aAaHUX 30BHIIIHIX
HABaHTAXEHHSAX;

— nabopaTopHi 3aHATTA, SK1 3a0€3MeUyl0Th HAKOMHMYECHHS 3HAHb 3 MEXAaHIYHUX
XapaKTEPUCTUK MaTepially 1 MiATBEPKYIOTh CIPaBEJIUBICTh TIMOTE3 MI0JI0 PO3POOKH
METO/IB OI[IHKHM MIITHOCTI i CTIHKOCTI T1JI;

— KOHTPOJIbHI TECTOBI POOOTH MO 3aBEPILICHHIO BUBUEHHS MaTepiany BIANOBIIHUX
TEeM JTUCIUIUTIHY.

3aco0amMu OLiHIOBAHHA Ta 32c00aMH IeMOHCTPYBAHHA 3HAHD €:

— OLIIHKA 32 TeCTOB1 pOOOTH 10 3aBEPLIEHH] BUBUEHHS TEM JTUCLMIUTIHY;

— OLIIHKA 32 BUKOHAHHS 3BITIB MO JaOOpaTOpPHUM poOoTaMm;

— OLIIHKA 32 BUKOHAHHS IPAKTUYHUX POOIT;

— €K3aMEH 3a MaTepiaJioM BUBUYEHHS TUCLUIUTIHU B CEMECTPI.

7. ®opMHU MOTOYHOI0 TA MiIACYMKOBOI0 KOHTPOJII0

JlocsiTHEHHS CTy/IeHTa OLIHIOIThCA 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TincymKoBa OI[iHKa HAaBYAJBLHOIO KYpCy BKJIIOYA€ B ce0€ OILIHKK 3 MOTOYHOIO
KOHTPOJIFO MO TeMaM JUCHUMIUIIHM, 3aXHUCT 3BITIB MO JIaDOpaTOpHUM poOOTaM Ta
3aKJIFOYHOI'O €K3aMEHY.
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IIutoma Bara 3akiroyHOTrO €k3aMeHy ckinanae 41 oana. Illle 59 6axiB cTyneHt

MOX€ OTpUMATH MPHU BUKOHAHHI KOHTPOJBHUX TECTIB, KOHTPOJIBHOI POOOTH Ta

7a00paToOpHUX POOIT, IO B CyMl 3 OIIHKOI 3aKJIIOYHOro ek3aMeHa ckiagatume 100

oaJiB.

DopMH KOHTPOJIIO Pe3yJibTATIB HABYAHHSA Ta iX OLiHIOBAHHA

.@opMa KOHTPOJIIO

MakcuMaJabHa KiJbLKIiCTH 0a1iB

[enna ¢popma 3aouHna ¢popma

Bukonanss 1abopaTopHux pooit

7 x 5 6aniB = 35 Oaiis 1 x 5 GaniB = 5 OaiiB

[ToTounuit MOLYTBEHUI KOHTPOJIb y hopMi

TECTYBaHHS

8 x 3 6aniB = 24 6anu -

KonTponsHa pobora -

1 x 54 6anu = 54 6anu

Exzamen 41 Gan 41 Gan
Bceboro 100 100
JlabopaTopHa o .
Kpurepii ouinroBanus
podota
PoGoTa BHMKOHaHa Yy BCTaHOBIEHHWH TepMiH. BHKOHaHa CaMOCTIfHO, YITKO
5 chopMynpOBaHi IUTi, 3aBJAHHS Ta TIOTE3U JOCIIKEHb. Y BUCHOBKAX MPOBEICHA
KOpEKTHA IHTepIpeTaIlis pe3yabTaTiB.
PobGora BukoHaHa y BcTaHOBJICHHI TepMiH. CTyIEHT BUKOHYE J1abOpaToOpHY poOOTY
4 3TiIHO 3 IHCTPYKLI€IO, 1HOAI Imicast KOHCYNbTamil BHKIAZa4ya; OIUCYE
CTIIOCTEPEIKECHHS;, B IUIOMY MPABMIIHLHO CKIIAIA€ 3BIT Ta POOUTH BUCHOBKH
PoGoTa BHKOHaHa 3 MOPYHIICHHSM BCTAHOBJIEHHX TepMiHiB. CTyIEHT BHUKOHYE
3 nabopatopHy poOOTY 3TiIHO 3 IHCTPYKIIIEI0, OTIMCYE CIIOCTEPEKECHHS; CKIIa/Ia€ 3BiT,
10 MiCTUTh HETOYHOCT] Y BUCHOBKAX.
PoGoTa BHKOHaHa 3 MOPYHIICHHSM BCTAHOBJIEHHX TepMiHiB. CTyIEHT BHUKOHYE
2 nmabopaTopHy 3TiAHO ITiJ HATJISIOM BUKJIaIa4ya; CKIaJICHUH 3BIT MICTUTh HETOYHOCTI
y BUCHOBKaX.
1 PoGoTa BHKOHaHa 3 MOPYIICHHSAM BCTAHOBJIEHHX TepMiHiB. CTyIEHT BHUKOHYE
n1ab0opaToOpHY ITi/I KEPIBHUIITBOM BUKJIAJa4a; CKJIAICHUH 3BIT MICTUTh TIOMUJIKH.
0 Po6oTa He BUKOHYBajacs

Maxkcumanvra oyinka cmyoeHma 3a OaGHU KOMIOHEHM NPOSPAMU CIAHO8UMb 35
oanie ons dennoi popmu nasuanns (1 pobim no 5 6anie) ma 5 6anis 0nst 3a04HOl
¢opmu nasuanns (1 poboma no 5 6anis).
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KonTpoibHna
pobota

KpuTepii ouiHioBaHHA

46-54

PobGoTa BUKOHAaHA y BCTaHOBJIEHWI TepMiH. Marepial BHUKIAJEHO Yy JOCTaTHHOMY
00cs31, apryMeHTOBAHO 1 y MpaBWIIbHIN NOCTi10BHOCTI. [IpaBuibHO chopmynboBaHi
y3arajbHIOI0Ui BUCHOBKH. Po00Ta T0CTaTHRO 1UTIOCTpOBaHa, 0popMIIeHa aKypaTHO, 3
JOTPUMAaHHSIM BHMOT JI0 TEXHIYHOI JOKyMeHTallil. BiinoBini Ha 3anuTaHHs YITKiI.

37-45

PobGoTa BUKOHAaHA y BCTaHOBJIEHWI TepMiH. Marepial BUKIAJEHO y JOCTaTHBOMY
00cs131, apryMeHTOBAHO 1 y MpaBWIbHIN NOCTi10BHOCTI. [IpaBuibHO chopMyboBaHi
y3arajbHIOI0Ui BUCHOBKH. Po00Ta TOCTaTHRO 1UTIOCTpOBaHa, 0opMIIeHa aKypaTHO, 3
3 HE3HAYHWMH BIIXWJICHHSIMH BiJl BUMOT JI0 TEXHIYHOI JOKyMeHTarii. Bimmosimi
copMynboBaHi BIpHO

28-36

Po6oTa BUKOHaHA 3 MOPYIIEHHSM BCTaHOBJICHUX TEpMiHIB. MaTepiall BUKIIAJIEHO Y
nocraTHboMy 00cs3i. PoboTta odopmiieHa akypaTHO, 3 JOTPUMAHHSM BHMOT JIO
TeXHIYHOI JokyMmeHTarii. I[lig Wac 3axucTy CTyIEHT HaJae B OCHOBHOMY BipHI
BIITOBIAI.

19-27

PoGoTa BUKOHAHA 3 TIOPYIICHHSIM BCTAHOBIIEHUX TEPMiHIB. MaTepiall BUKIIAJCHO Y
nocTtaTHhOMY 00cs3i. B odopmiieHi poOoTH € TOpyHmieHHS BHUMOT JI0 TEXHIYHOT
nokymenTartii. [1ix gac BiAMOBifeH CTyIEHT c1ab0 OPIEHTYETHCS B MaTepialax.

10-18

PoGoTa BHKOHAHa 3 MOPYIICHHSM BCTAaHOBJIEHHMX TEPMiHIB. MaTepial BHKIAICHO
0€3CHCTeMHO, BUCHOBKH C(OPMYIHOBaHI HEIOCTAaTHRO UiTKO abo0 BiicyTHi. PoboTa
odopMIIeHa HEOXAWHO, 3 TIOPYIIICHHSIM BUMOT JI0 TeXHIYHOI qokymeHnTarii. [Tix gac
3axXUCTy POOOTH CTYIACHT cllab0 OpIEHTYEThCS B Marepiajiax, y BIAMOBIIIX €
TTOMUJIKH.

1-9

Po6oTa BUKOHAHO 3 MOPYIIEHHSM BCTAaHOBIIEHUX TEPMIHIB 31 3HAYHOIO KUTHKICTIO
rpyOMX MOMMIIOK, SIKi CTYJEHT HE MOXE BHIIPAaBHTH CaMOCTiiHO. Bimmosinmi Ha
MUTaHHS NePEBAXHO HETIPABUIIbHI

Po60Ty He BUKOHAHO

Maxcumanvna oyinka cmyoenma 3a 0aHull KOMROHEHm CMAaHosums 54 banu ons
3aounoi popmu nasuanns (1 poboma no 54 6anu)

IHorounuii MmoayabHuid KOHTPOJb (IIMK) y ¢popmi TecTyBaHHS

[TpaBunbHUX BimmoBine#, %o 76-100 51-75 25-50 <25

bamm

3 2 1 0

[TincyMKOBUN KOHTPOJIb Y BUIJIS1 €K3aMEHY MOEAHYE JIBa TEOPETUYHI MUTAHHS 1

3ajady. MakcumaibHa KUTBKICTh OaiiB 3a BUKOHaHHS 3aj1adi 21 6aJji, moBHa BiAMOBIIb

3a KOKHE TEOPETUYHE MUTaHHS OLIHIEThCA y 10 OaJiB.
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YcHa BignoBiab Ha TeopeTuyHe nuTaHHA (1 nuranHs — makcumym 10 OaniB)

Bbaxa KpuTepii ouiHioBaHHA
9-10 C.TYZ[GHT.BiJII)HO Bonogie MaTepialioM, MOBHICTIO PO3KPUB TeMY MUTAHHS, A€ YiTKi
BIJIMOBIJIi HA JTOAATKOBI IMUTAHHS.
7.8 CTyﬂegT BOJIOJIIE MaT§pian0M, PO3KpHBAE TeMy NHUTAHHS, MOXE BIUIOMY JaTH
BiJIIIOBiJIb HA JJOJATKOBI 3aIIUTAHHS
CrtyneHT BOJIOZi€ MarepiajioMm, aje pO3KpHBa TEMY HEIOCTaTHHO IIOBHO, 3HAE
5-6 OCHOBHI 3aKOHH 1 IPUHIUIIHN PO3PAXYHKIB HA MIIHICh, MOXKE JIOIMYCKaTH HETOYHOCTI
IIPY BIATIOBISIX HA JTOJJATKOBI 3aTUTaHHS.
3.4 C’.FyZ[eH.T Opi€HTy€TI?C$I B MaT§piani, B (OPMYITIOBAaHHIX JIOITYCKAaE HETOYHOCTI.
BinnoBigae He HA BCi I01aTKOBI 3aIIUTAHHSI.
1. Crynent cnabo opieHTyeThCs B Mmarepiani. He Moxke BiqmoBicTH Ha OUTBIIICTH
3aMnTaHb
0 CryneHt ‘HE Opi€HTy€TI).C$I y MaTepiane'l.x TMATAHHA, HE MOXKe BIMOBICTH Ha
JI0JJATKOB1 MUTAHHS 3@ 3MICTOM HaBYAJIbHOI JUCIUIUTIHU
3agaua
Bbana KpuTepii ouiHioBaHHA
Po3paxynkoBa cxema ckiaaeHa BBipHO. HaBeneHi dopmynu, 3pobieHi HeoOXiqHi
16-21 rpadigai moOymoBH. 3aBIaHHS BIAMOBiTac BUMOTaM JI0 O(QOPMIICHHS TEXHIYHOT
JOKYMEHTAIlil, MICTUTh MOSICHEHHS 1 BUCHOBKH.
Po3paxyHnkoBa cxema ckiajeHa BipHO. HaBeneHo KopekTHi (opMynu, HpoBeneHi
10-15 BipHI pO3paxyHKH. 3ajaya BUKOHaHA BIpHO, aje 0e3 HAIeKHUX MOSICHEHb a0o0
BHCHOBKIB
59 P03anYHKOBa. cXema CKIIajieHa BipHO. HaBeneHo BipHI po3paxyHKOBi (OpMYIIH.
Po3paxyHOK MICTUTh He3HAYHI TOMMIIKH.
3-4 Po3paxyHkoBa cxema ckiajieHa BipHO. Po3paxyHKOBi (hOpMyIH MICTSITh TOMIJIKH.
19 P03p§1xyHKOBa cXemMa MICTUTh MOMWIKH. Po3paxyHKoOBi (opMynu HaBeleHI He
MOBHICTIO 200 3 MOMIJIKaMU
0 3amaua He BUKOHYBAJIach
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8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA

Jlenne BigmijieHHs1

3aoune BiggijieHHs

Bua podorn baan Bua podorn baau
JIP1, JIP2 2x5=10
3M1 T1-T2
I[IMK 1-2 2x3=6
JIP3 Ix5=5
3M2 T3-T4
IIMK 3-4 2x3=6
JIP1 Ix5=5
JIP4, JIPS, JIP6 3x5=15
3M3 T5-T6
IIMK 5-6 2x3=6
JIP7 1x5=5
3M4 T7-T8
I[IMK 7-8 2x3=6
TI1-T15 - - KontponsHa pobora o4
Hincymxoit Ex3amen 41 Ex3amen 41
KOHTPOJIb
Cyma 100 100

9. IHCTPYMEHTH, 00J1aJHAHHS TA IPOrpamMHe 3a0e3Me4YeHHs, BUKOPUCTAHHA

1.1 Ilpec I'arapina 3 npuCTPOEM 3aIUCy 3yCHUITb.
1.2 VHiBepcanbHa MamnHa MS5.

SIKUX Mepeadavyac HaBYAJIbHA TUCHUILIIHA

1. JJaGopatopHe o06s1aiHaHHS

1.3 Tonsipu3aiiitHO-ONTUYHA YCTaHOBKA.

1.4 Po3puBna mammuna P50.

1.5 Po3puBna mamuna P20

1.6 Mamuna st BUnipoOyBaHb Ha KPYYEHHS.

1.7 Ilpeca bpunens.

1.8 MasTHUKOBUH KOTIEP.

1.9 TokapHuii Ta CBEpAJIUIIBHI BEpCTaTH.
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2. Marepianu Ta 3pa3ku

2.1 CraneBa mnnacTuHa /I BHU3HAYEHHS MEXAHIYHMX XapaKTapUCTHK MpH
PO3TATaHHI Ta MEPEBIPKU OCHOBHUX T'1IIOTE3 OMOPY MaTepialiB.

2.2 banka TaBpoBa 3 HaBaHTaXXyBaJbHUM IPUCTPOEM [JIsl MEPEBIPKU TiNOTE3
YUCTOIO 3THHY.

2.3 TpyOuactuii Ban 3 Ba)kejleM ]Il MEPEeBIPKU MILMHOCTI B YMOBaX CKJIaJHOIO
oropy.

2.4 3paku ns BUNpoOyBaHb HA PO3PUB 3 PI3HUX MaTepialliB.

2.5 3pa3ku 11t BUNpOoOyBaHb Ha KPYUEHHS 3 PI3HUX MaTepiaiib.

2.6 Cranesi 3pa3ku Jyisi BAIPOOYBaHb Ha CTIAKICTb.

2.7 3pa3ku 3 ONTHYHO AKTHUBHOIO MaTepially Jisl JAOCIIKEHHS IUIOCKOIO

HaIpPY>KEHOT0 CTaHy MOJISPU3aLIHHO-ONTUYHUM METO/IOM.

3. KoHTposbHO-BUMIpIOBAJIbHA alapaTypa Ta IHCTPYMEHTHU

3.1 BumiproBaui gedopmartiii BAII-1 3 koMIuiekTaMu miKIIOYEHb.
3.2 BumiproBansHa cucrema CUNUT-3.

3.3 Ingukatopu nepeMiileHb TOJUHHUKOBOTO THITY.

3.4 TeH30pe3uCTOpH.

3.5 luHaMOMETpH.

3.6 HaBaHTaxxyBajbH1 IPUCTPOI.

3.7 TaHreHUMPKYJI1.

3.8 Mikpockomnu.

4. JleMoHCTpalliiiH1 MaTepiaan

4.1 TIlnakatu: onucu J1IaDOpaTOPHUX POOIT, MEXaHIYHI XapaKTEPUCTUKU
MarepianiB, Tabauul mKai bpunes, Toio.

4.2 Cnaiinu: po3BUTOK MAaKpOTPIIIMH B 30HAX KOHLEHTpalli HalpyXeHb,
yTBOpeHHs JHiHid YepHoBa-Jltonepca Ha MOMIPOBaHUX 3pa3Kax NpPH IJIACTUYHOMY
nedopMyBaHH1, TOIIO.

4.3 JlemoHcTpaliiHi ya0oBi (hUTbMH.
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