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Beryn
AHoTanisa

BuBuenns mucuurutinn «Omip MaTepianiBy 3 IHUKIY 3arajbHOi MiJrOTOBKHA OaKalaBpPChKOTO
PIBHS € BaXXIIMBOIO NEPEIyMOBOIO 3aCBOEHHS IUCIUIUTIH MPOQECIHHOTO CHpSIMYBaHHS Ta JT03BOJISIE
OBOJIO/IITH 3HAHHSIMU JUIi BUKOHAHHS PO3pPaxXyHKIB Ha MILHICTh, )KOPCTKICTh 1 CTIMKICTh KOHCTPYKIIiH
Ta IX EJIEMEHTIB.

Huctumuiina «Onip marepiaiiBy 3a0e3nedye cTyleHTaM 3HAaHHS Ui BU3HAYCHHS HANpPYXKEHb 1
nedopmariiii y HalpoCTINUX €JIEMEHTaX KOHCTPYKIIH, eTajaei MalliuH 1 MeXaH13MiB IIPH HaOLIbII
THUIOBHUX BHJaX 30BHIIIHHOTO HABAaHTAXKECHHS.

[Tporpama HaB4YaIBHOI TUCHUILTIHA PO3paxOBaHa Ha CTY/CHTIB, SIKi BUBYAJIN BUILy MaTeMaTHKY,
(hi3uKy, TECOPETUIHY MEXaHIKY.

Huctumutina «Omip mMarepiaiiBy Mae MUKIUCHHUILTIHADHUHA XapakTep 1 mepeadayae miaroToBKy
CTY/ICHTIB JI0 TIOJAJILIIIONO BUBYAHHS CHENiaJbHUX JUCUUIUTIH, TakuX K «HarnitanbHi, KOMIpecopHi
Ta PO3IMUPIOBAIEHI MAUHI», « KOHIUITIOHYI0UAa TEXHIKA Ta TEXHOIOT1s.

KirouoBi cjioBa: MilHICT, CTIHKICTB, MKOPCTKICTh, yIapHE HABaHTA)XCHHS, HANPYKEHHS Ta
nedopmartii.

Abstract

The study of the discipline «Strength of Materials», which is part of the general training cycle at
the bachelor’s level, is an important prerequisite for studying professionally oriented subjects and
enables students to acquire the knowledge necessary to perform calculations of strength, stiffness, and
stability of structures and their elements.

The discipline «Strength of Materials» provides students with the knowledge required to
determine stresses and deformations in the simplest structural elements, machine parts, and
mechanisms under the most typical types of external loading.

The course is intended for students who have studied higher mathematics, physics, and
theoretical mechanics.

The discipline «Strength of Materials» is interdisciplinary and prepares students for further study
of specialized courses such as «Discharge, compression, and expansion machines», «Air Conditioning
Equipment and Technology».

Keywords: strength, stability, rigidity, impact load, stress and deformations



1. Onuc HABYAJLHOI AMCIUILTIHA

HaliMeHyBaHHS TOKa3HUKIB

["anmy3s 3HaHB, CIICHIATBHICTH
(oCBiTHS TIpOrpama), OCBITHIM
piBEHb

XapakTeprucTuKa HaBYaJIbHOT

JUCLUILIIHA
nenHa ¢gopma | 3aouHa gpopma
HABYAHHSA HABYAHHA

KinbkicTh kpenuTiB - 6

Monyiis - 2

["any3p 3HaHb
G «Imxenepis, BAPOOHHIITBO Ta

O060B’sA3K0Ba

Pik miarorosxn

3MICTOBUX MOIYIIB - 4 OyI1BHULITBO» 2-i ‘ 2-"
Enexrponna angpeca PITHJI na CrienianpHICTh Cemectpu

caiitt XHHTHYK G4 «EneproBUpOOHHIITBOY 3-i, 4-i | 3-i, 4-i
http://kb.nuos.edu.ua/Licensing%20an ekt
d%20accreditation%20specialties/202 Criewianizawi — L =
5%20Refrigeration%20machines%20a Tretamsanust 3-i cemectp — | 3-if cemectTp —
nd%20installations_b.html G4.04 «XonoauibHi T2 30 rox.; 4 Ton.;
[nnuBinyansue HAyKOBO- KJIIMaTHYHI TeXHOJIOT1D» 4-i1 cemectp — | 4-i1 cemecTp —
ociiaHe 3aBJIaHHs HE ‘ 30 rog. 6 roz.
nepeadavaeThes Ocsitast mporpama

3arajgpHa KUIbKICTh ToauH - 180

«XOJIOAWIIBHI MAIIMHU 1
YCTAaHOBKHY

THXKHEBUX TOMMH IS JEHHOL
(dhopMHU HaBYAHHS:

ayJAMTOPHUX:

3-ii cemectp — 3;

4-ii cemectp — 3;

CaMOCTIHOT pOOOTH CTY/IEHTA:
3-ii cemecTp — 2;

4-ii cemecTp — 2

OcBIiTHIH piBEHb. NepIIM
(0axasaBpCchKHil)

IIpakTHyHi 3aHATTSH

3-ii cemectp — | 3-i cemecTp —

15 ron. 4 rop.
4-i1 cemectp — | 4-i1 cemecTp —
15 ron. 6 rox.

InauBinyanbHi 3aBIaHHSA

Camocriiina po6ora

3-it cemectp — | 3-ii cemecTp —

45 rop. 82 roz.

4-ii cemecTp — | 4-i cemecTp —
45 rop. 78 rop.

Buja KOHTPOJI10

3-ii cemecTp — 3alTiK
4-1i ceMecTp — eK3aMeH

®opma KOHTPOJIIO:
KOMOiHOBaHa (TMCHMOBHIA,
TECTOBHI)




2. MeTa HABYAJLHOI JMCIUIIIIHHA

Mera HaByanHs muctmruiian «Omip MarepianiB» — GOpMYBaHHS Yy CTYACHTIB BIIMOBITHO 0
OCBITHBO-TIPO(ECIHOT MPOrpaMH TAKUX KOMIETEHTHOCTEH:

Iumeepanona Komnemenmuicms — 3IaTHICTh PO3B’SA3yBAaTH CKJIAJHI CIIEIiaii3oBaHi 3amgadi 1
NPAaKTUYHI MPOOJEeMH y Taly3l €HepreTHYHOro MAaIlMHOOYAyBaHHS abo y mpoleci HaBYaHHS, IO
nepeadayvae 3aCTOCYBaHHS TEOPIM TEIIIOMAacOOOMIHY, TEXHIYHOT TEPMOAUHAMIKH, T1IpOTa30IMHAMIKH,
Tpancdopmariii (MepeTBOPEHHs) EHEeprii, TEeXHIYHOI MEXaHIKM Ta METOMIB BIANOBIIHUX HAyK 1
XapaKTepU3y€EThC KOMIUJIEKCHICTIO Ta HEBU3HAYECHICTIO YMOB.

3acanvni Komnemenmuocmi.

3K 03. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYallisiX.

3K 08. 31aTHICTh BUYMTHCS 1 OBOJIOTIBATH CyYaCHUMH 3HAHHSMH.

Daxosi KOMnemeHmHOCMi:

®K 02. 3maTHiCTh 3aCTOCOBYBATH CBOI 3HAHHS 1 PO3YMIHHS ISl BU3HAYCHHS, (DOPMYJTIOBAHHS 1
BUPIIICHHS IHKCHEPHUX 3aB/IaHb 3 BUKOPUCTAHHSIM METO/IIB €JIEKTPUYHOI 1H)XKEHEPIii.

®K 04. 31aTHicTh 3aCTOCOBYBATH CTaHJAPTHI METOJU PO3PaxXyHKY MPHU MPOEKTYBAHHI JeTaICH
1 By3J1iB €HEPTEeTHYHOTO 1 TEXHOJIOTIYHOTO 001 THAHHS.

O®OK 06. 3pmaTHicTh BHOMpAaTH OCHOBHI M JIOMIOMDKHI MaTepialldi Ta CHOCOOM peami3arii
OCHOBHHMX TEIUIOTEXHOJIOTIYHMX TPOLECIB TPH CTBOPEHHI HOBOTO OONagHaHHA B Traiysi
€HeproManImHOOy/TyBaHHS 1 3aCTOCOBYBATH IMPOTPECUBHI METOJM EKCILTyaTallii TeII0TEXHOIOTIYHOTO
oOmagHaHHs Uil 00’€KTIB €HEPreTHKH, MPOMHUCIOBOCTI 1 TPAHCIOPTY, KOMYHAIBHO-IOOYTOBOTO Ta
arpapHoOro CEKTOPiB EKOHOMIKH.

3. IlepenymoBH /15l BUBYCHHS JUCIHUILIIHA
[lepexymoBaMu i1si BUBUEHHS 1aHOI QUCHUIUTIHY € TaKi MPEIMETH: BUIIa MaTeMaTHKa, (i3uka,
TEOpeTUYHA MEXaHIKa.

4. OuikyBaHHi pe3yJIbTATH HABYAHHA

BuBueHHS HaBYANBHOI TUCIUILIIHY Tiepeadadae GopMyBaHHS Ta PO3BUTOK y CTYACHTIB TaKUX
pe3ysbTaTiB HaBYaHHS.

IIpoepammi pezynomamu Ha8YAHHA:

[TP2. 3HaHHA 1 pO3yMiHHS 1H)K€HEPHUX HAyK Ha PiBHI, HEOOX1HOMY JJsl AOCSTHEHHS 1HIIUX
pe3yibTaTiB OCBITHBOI MPOTPaMH, B TOMY YHCIII MIeBHA 0013HAHICTh B OCTAHHIX JOCSITHEHHSX.

ITP4. 3acrocoByBaTu iHXXEHEPHI TE€XHOJIOTIi, IPOLIECH, CUCTEMH 1 O0JIaAHaHHS BIAMOBIIHO 10
cnemianbHoCcTl 142 EneprernuHe mammHOOyIyBaHHS; oOMpaTH 1 3aCTOCOBYBaTH MpHUAATHI TUIOBI
aHAJITUYHI, PO3PaxXyHKOBI Ta E€KCIIEPUMEHTAJIbHI METOJH; MPaBHJIBHO IHTEPIPETYBATH pPe3yIbTaTH
TaKUX JJOCIIJKEHb.

[1P13. BukopucroByBatu oOJagHaHHS, MaTepialid Ta IHCTPYMEHTH, iH)KEHEPHI TEXHOJIOTI1 i
IPOIIECH, a TAKOXK PO3YMIHHS 1X 0OMEXEHb NMPH BHUpIIIeHH] MpodeciiHNX 3aBaHb.

[1P14. 3acrocoByBaTM HOPMH I1HXKEHEpHOI TMpaKTUKU y cdepl  eHEpPreTUHIHOro
MaIMHOOYyBaHHS.



5. IlporpamMa HaBYaJIbHOI AMCHUIIIHA

3-if cemetp. Moayasb 1

3microBuii MmoayJus 1.1. OcHoOBH onopy MartepiaJiiB
Tema 1. Ilpenmer ta 3amaui Kypcy. Tunu eixeMeHTIB KOHCTpPYKIii. Po3paxyHKkoBi cxemu Ta
BUYM HaBaHTaKeHb. OCHOBHI JOMYIIEHHS 1 TimoTe3n 3 onopy marepiaiis. Jliteparypa: [1], ¢. 9-16; [2],
c. 7-12; [5], c. 5-10.

Tema 2. I'eomeTpuuHi XapaKTEPUCTHKH IUIOCKUX mepepisiB. CTaTWYHi MOMEHTH ILUIOLI.
Koopaunatu mentpa Barum mepepizy. MoMeHTH iHepIii mpocTux ¢iryp i CKIAQAHHUX HepepisiB.
MowmeHTH iHepIil BIIHOCHO MapajeIbHUX OCEH. 3aJIe)HICTh MK MOMEHTAaMH 1HEpIlii IpHu MOBOPOTI
KOOpauHATHHUX oceid. [10710KeHHS TOJIOBHUX OCEH Ta TOJIOBHI MOMEHTH 1HEPIIii.

Jliteparypa: [1], ¢.17-36; [2], c. 114-130; [3], c. 13-18

Tema 3. BusHaueHHs BHYTpilIHIX cwioBUX ¢akrtopiB. Mertoa mnepepiziB. BuszHaueHHS
HampyKeHb. B3aeMO3B’S30K MK HampyKEHHSMH Ta BHYTPIIIHIMH CHJIOBUMH (PaKTOpaMHu.
Busnauenns nedopmariiii. [losaTTs 0 nedopmariisix Ta nepeMimeHHSIX.

Jlitepatypa: [1], c. 37-43; [2], c. 12-20; [3], c. 19-28.

Tema 4. MexaHiuHI XapaKTepUCTUKU MaTepiamiB. BumpoOyBaHHS MaTepianiB Ha pPO3TATAHHS,
CTHCKaHHS, KPYYEeHHs. XapaKTEpPUCTUKH MIIHOCTI, MPYKHOCTI 1 TJIACTHYHOCTI. BrumB pi3zHHX
¢dakTopiB Ha MexaHiyHi BiactuBocTi MarepiamiB. KoedimienT 3amacy wminHocti. Jlomyctumi
HaTPY)KEHHSL.

Jlitepatypa: [1], c. 83-114; [2], c. 21-43. [5], ¢.20-57.

3microBuii Moayas 1.2. le¢popmanii neHTPaJbLHOI0 PO3TATYBAHHS-CTUCKAHHSA, 3CYyBY, KPYTiHHA

Tema 5. BuzHaueHHsS TO3J0BXKHIX CHJI, HalpyXeHb 1 MEpEeMIlIeHb CTaTHYHO BH3HAYEHOT'O
opyca. [ToOynoBa emtop cUIOBUX 1 KiIHEMAaTHYHHUX (aKTOPIB MPHU PO3TIATyBaHHI-CTUCKaHHI Opyca.
Jliteparypa: [1], c. 115-130; [2], ¢. 16-17; [3], ¢. 19-22; [5], ¢.10-19.

Tema 6. Po3paxyHOK CTaTMUHO HEBH3HAUyBAHUX CTEP)KHEBUX KOHCTPYKIIH Ha PO3TATaHHA 1
CTHCKaHHS.

Jliteparypa: [1], c. 130-140; [2], c. 47-53; [3], ¢. 23-28; [5], ¢.40-46.

Tema 7. OCHOBHI MOHATTS PO HAIIPY)KEHUI cTaH Tija B Touli. KiacuuHi Teopii MIIIHOCTI.
Jliteparypa: [1], ¢.152-191; [2], c. 54-113; 195-202; [5], ¢.13-17

Tema 8. Jlepopmariist 3cyBy. 3akoH ['yka mpu urictoMy 3cyBi. [lepeBipka MIITHOCTI 1 JOMYCTHUMI
HampyXeHHsI MPU 4YUCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MHHAHHS TBHHTOBHX, 3aKJIEMKOBUX,
IOITOHKOBHUX Ta 3BAPHUX 3’€I[HaHI).

Jliteparypa: [1], ¢.193-205; [2], c. 203-209; [5], ¢.58-67.

Tema 9. Kpyuenns Bana. KpyTHuii MoMeHT, HampyxeHHs 1 aedopmarlii mpu KpydyeHHi Baja.
Enropu KpyTHUX MOMEHTIB 1 KYyTiB 3aKpydyBaHHs Bajia. PO3paXyHKH Ha MILHICTB 1 KOPCTKICTh MpH
Kpy4Y€HHI BaJja.

Jliteparypa: [1], c. 206-216; [2], c. 131-137; [3], c. 28-33; [5], ¢.79-97.

Tema 10. 3aranbpHi oJ0keHHS npo AedopManito 3ruHy Oanok. Tunu onop Oanok. [Tonepeuni
CHJIM 1 3rMHajJbHI MOMeHTH M B mepepizax Oanku, ix emopu. JudepeHIiiiHi 3an1eXHOCTI MpH
sruHaHH1. OcobnuBocTi entop Q 1 M. HopmanbHi Ta 1OTUYHI HAPYKEHHS MPH MJIOCKOMY 3THHAaHHI, 1X
eMIopu 7S pi3HUX (HOpM MonepevHux nepepizis. Po3paxyHok 6anok Ha MIIHICTh IpU 3rMHAHHI

Jliteparypa: [1], c. 237-261; [2], c. 138-183; [5], c. 158-179.



4-ii cemecTp. MoayJn 2

3micToBuii MoayJib 2.1. Bu3HaYeHHsI epeMillleHb CTATHYHO BU3HAYEHUX
i CTATUYHO HEBM3HAYEHNX 0AraTo NPOrOHHUX DAJIOK.

Tema 11. [IudepenuianbHe piBHSHHA 3irHYTOi oci Oanku. BusHaueHHS mepemilieHb
IHTEerpyBaHHSIM AudEpeHIliaIbHOTO PIBHAHHA. Bu3HaueHHsS mnepeMilmieHb y Oaakax METOI0M
MOYaTKOBHX ITapaMeTpiB.

Jliteparypa: [1], c. 265-290; [4], c. 12-18; [5], ¢. 170-179.

Tema 12. 3arasbHi TeopeMu Mpo TPYXKHI cuctemH. [loTeHIianpbHa €HEpris NpyKHOI
nedopmartii. 3aranbHi MOHATTS. Y3arajdbHEeHi CHIIM 1 y3arajJbHeHi epeMileHHS .
Jliteparypa: [1], c¢. 354-362; [5], c. 216-218.

Tema 13. Teopema Kacrinesno. Iarerpan Mopa. O6uncienHs iHTerpaiiB Mopa 3a mpaBuioM
Bepemarina.

BusHaueHHs1 mepeMillleHb MPYKHUX CUCTEM EHEpreTUYHUMHU METOJIJaMU Ha OCHOBI TEOpPEMHU
Kacrinesno. [arerpan Mopa. OGuncnenns inTerpainiB Mopa 3a nmpasmiom Bepemiarina.

Jliteparypa: [1], c. 365-384; [2], c. 218-227; [5], c. 218-225.

Tema 14. 3run cratuuyHO HeBU3HAYEHUX Oanok. OCHOBHI MOHATTS Ta BU3HAYeHHsS. Po3paxyHok
OJTHOTIPOTOHHHUX OanoK crocoOoM MOpiBHSIHHS Aedopmariiil. 3ruH MPOTOHHUX HEPO3PIZHUX OAalloK.

TeopeMa TprOX MOMEHTIB.
Jliteparypa: [1], c. 386-412; [2], c. 228-237; [4], c. 26-31. [5], c. 225-234.

3micToBuii MoayJb 2.2. CkJaHuii omip Ta THHAMIYHA i CHJI

Tema 15. Cxnannuii onip. Koce 3runanns Opyca. 3ruH Basia 3 KpydeHHAM. [lepeBipka MifHOCTI
3 BIJIIIOBITHUMHU TEOPISIMH.
Jlitepatypa: [1], ¢. 325-353; [2], c. 210-217; [4], ¢.18-26.; [5], c.186-206.

Tema 16. CTiliKicTb CTUCHYTUX CTepXkHIB. EilniepoBl HampyKeHHS Ta CHJIM JUISl CTEPXKHIB 3
PI3HUM 3aKpilIeHHSIM KiHLiB. KpUTH4HI HanmpykeHHs Ta iX BU3HaueHHs 3a rpadixom lllamancbkoro

Ta (OpMYJIOI0 SICHHCHKOTO.
Jliteparypa: [1], c. 492-508; [2], c. 238-250; [4], ¢.31-33; [5], ¢.251-262.

Tema 17. YnapHe HaBanTaxxeHHs. IlepeMilieHHs 1 HapPy>KEHHS MPYXKHOI CUCTEMHU IpH yAapi
OIMHUYHUM BaHTaxeM. [ToHATTS KoedilieHTa AMHAMIYHOCTI.
Jlitepatypa: [1], ¢. 590-611; [2], c. 251-258; [5], ¢.268-272.

Tema 18. Omip marepiaiiB Npu MOBTOPHO-3MIHHUX HaNpyKEHHSAX. SIBHIE BTOMH MaTepiaiB.
Cranii BTOMHOTO TIOIIKO/DKEHHS. XapaKTEpPUCTHKH IHMKIY HamnpyxXeHb. KpuBa BTOMHU MaTepiaiy.
Bu3HayeHHs IpaHUIll BUTPUBAJIOCTI. BIUIMB KOHCTPYKTHBHO-TEXHOJIOTIYHHUX (DAaKTOPIB HAa TPAHUIIO
BUTPHUBAJIOCTI MaTepianiB. Po3paxyHOK Ha MILIHICTh P MOBTOPHO -3MIHHUX HANPY>KEHHSX.

Jliteparypa: [1], ¢.562-589; [5], ¢.272-282.



5.1 TemMaTHuHMIi IJIaH HABYAJILHOI JHCHUILIIHA

HazBu 3MicTOBUX MOJTYJIIB 1 TEM

Kinekicts roauu

JeHHa Gopma

3ao4Ha (hopma

YCbOTO | y TOMY YHCIi | YCBOTO | Y TOMY YMCIHi
7 | OpakT | c.p. HpaxT | c.p.
1 2 3 4 5 6 7 8 9
3-ii cemecTp
Mopyas 1
3microBuii moayJb 1.1. OcHOBH onopy MartepiaJiiB
Tema 1. [Ipeamer Ta 3amaui Kypcy. Tunu eneMeHTiB KOHCTpYKLii. Po3paxyHkoBi cxemu Ta 5 2 3 8
BUIM HaBaHTaXeHb. OCHOBHI JIOMYILEHHS 1 TIMOTE3H 3 ONOPY MaTepialis.
Tema 2. ['eoMeTpuYHI XapaKTEPUCTUKU IUIOCKUX TepepiziB. CTaTWYHI MOMEHTH ILIOMII.
Koopaunatu nientpa Baru nepepizy. MomeHTH iHepuii IpocTux Qiryp i CKIagHUX mepepisis. 20 5 7 8 15
MomeHTH iHepuii BiHOCHO MapajeNbHUX OCEH. 3aNeXKHICTh MiXK MOMEHTAaMH I1HEpIil mpH
IOBOPOTI KOOpAMHATHUX oceil. [To0keHHs ro0oBHUX Ocell Ta TOJIOBHI MOMEHTH 1HEpIIii.
Tema 3. BusnaueHHs BHYTpIlIHIX cujoBHX (QakTopiB. Merox mnepepiziB. BusHaueHHs
HaNpy>KeHb. B3a€MO3B’S30K MK HalpyKEHHSIMH Ta BHYTPIIIHIMH CHJIOBUMH (hakTOpamu. 10 4 - 6 9
Busnauenns nedopmartiii. [lousTTs 0 gedopmartisix Ta nepemMileHHsIX.
Tema 4. MexaHiuHI XapakTepUCTUKU MaTepianiB. BunpoOyBaHHs marepianiB Ha pO3TATaHHS,
CTHCKaHHS, Kpy4eHHs. XapaKTepUCTUKU MIITHOCTI, MPYKHOCTI 1 MJIACTUYHOCTI. BIuiuB pizHuX 10 4 6 10
¢dakTopiB Ha MexaHI4yHi BiracTuBOCTI MarepiamiB. Koedimient 3anacy mirHocti. JJomyctumi
HalpyXeHHS.
Pa3om 3a 3mictoBuM moayaem 1.1 45 15 7 23 45 2 1 42
3microBuii MoayJs 1.2. le¢opmanii po3TAryBaHHA-CTHCKAHHS, 3CYBY, KPYYCHHS
Tema 5. BuszHaueHHs MO3M0BXHIX CHJI, HAPY)KEHb 1 MEPEMIllleHb CTaTUYHO BU3HAYEHOI'O
Opyca. IloGynoBa emop CHJIOBHX 1 KIHEMAaTHUHUX (PAKTOPIB MPH PO3TATYBaHHI-CTUCKAHHI 10 3 3 4 7
Opyca.
Tema 6. Po3paxyHOK cTaTMYHO HEBU3HAYYBAaHUX CTEP)KHEBUX KOHCTPYKLIN Ha pO3TATraHHS 1 7 5 1 4 5
CTHCKaHHSI.
Tema 7. OcHOBHI OHATTS PO HANPYKEHUH CTaH Tija B Touli. Kiiacuuni Teopii MILHOCTI. 4 2 - 2 6




Tema 8. Jlebopmamis 3cyBy. 3akoH I'yka mpu umcromy 3cysi. IlepeBipka MimHOCTI i

JIOTIYCTUMI HANpYXXEHHS MPHU YUCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MUHAHHS TBHHTOBHX, 7 2 1 4 7
3aKJIENKOBHX, IITIOHKOBUX Ta 3BApHUX 3’ €/IHAHb.
Tema 9. Kpyuenns Bana. KpyTHuii MOMEHT, HarpyXeHHs 1 Jedopmarii npu KpydeHHi Baja.
Emtopn KpyTHHX MOMEHTIB 1 KYTIB 3aKkpydyBaHHs Bayia. Po3paxyHKM Ha MIIHICTh 1 9 2 3 4 7
KOPCTKICTh IIPU KPy4EHHI Baja.
Tema 10. 3arasbHi TOJMOXKEHHS Tpo aedopmaliiro 3ruHy Oamok. Tumm omop Oalok.
[lomepeuni cwin i 3ruHaNbHI MOMEHTH M B mepepizax Oanku, ix emopu. Judepeniiiini
3anexHOCTI Tpu 3ruHaHHl. OcobmmBocti emop Q 1 M. HopmaiibHi Ta AOTHYHI HaNpy>KEHHS 8 4 - 4 7
IpY TIOCKOMY 3THHAHHI, IX emiopH Ui pi3HUX (OpM MomepevHux nepepiziB. Po3paxyHok
0aJIOK Ha MIITHICTh IIPH 3rMHAHH1
Pa3om 3a 3micToBuM mMoay.iem 1.2 45 15 8 22 45 40
Pa3om 3a moayiem 1 90 30| 15 45 90 82

JIyis cTyneHTIB 3a09HOT ()OPMU HaBUAHHS BUKJIAIAIOTHCS OTJISOBI JICKIIIT 32 TEeMaMHu 3MiCTOBHX MOJYJIiB B 00CSTax BiAMOBIAHO JIO TAOJHIII.

10




1 | 2 | 3 | 4 | 5 | 6 7 8 9
4-ii cemecTp
Monayasb 2
3microBuii MoayJb 2.1. OcHOBH onopy mMarepiaiiB

Tema 11. udepenuianbHe piBHAHHSA 3irHYTOi Oci Oanku. Busnauenns
MepeMillieHb 1HTeTpyBaHHSAM JU(EepeHIIaIbHOTO piBHSAHHA. Bu3HavyeHHS 19 4 7 8 10
nepeMilieHp y 6ajgKkax METOAOM MOYaTKOBUX MapaMeTpiB
Tema 12. 3aranpHi TeopeMHu Npo MpYkHI cuctemu. [loTeHIiaapHa eHepris
npyxHoi aedopmariii. 3aranbHi MOHATTS. Y3arajlbHEHI CHIIM 1 y3arajabHEHi 6 2 - 4 9
nepeMilieHHS
Tema 13. BusnaueHHs nepeMillleHb MPYXHUX CHUCTEM CHEPreTHYHHUMHU
MeToAaMu Ha ocHOBI Teopemu KactinbsHo. InTerpan Mopa. O6uucineHHs 9 4 - 5 10
iHTerpanis Mopa 3a npasuiiom Bepemniarina
Tema 14. 3ruH craTM4HO HEBH3HAueHHX Oamok. OCHOBHI TOHATTS Ta
BU3Ha4YeHHA. Po3paxyHOK OJHONPOTOHHUX OalloK CIIOCOOOM IOPIBHSHHS 1 4 5
nedopmariii. 3ruH MNPOTOHHWX HEpo3pisHMX Oanok. Teopema TpPHOX 5 10
MOMEHTIB

Pa3zom 3a 3micToBuUM mMoayJiem 2.1 45 14 9 22 45 3 3 39

3microBuii MoayJsb 2.2. Ckaaanuii onip. CTilikicTh cTep:KHIiB Ta yapHe HaBaHTa:keHHs /[01aTKOBI NUTaHHA 3 ONOPY MaTepiaJiB.

Tema 15. Cxnagnuit onip. Koce 3runanns Opyca. 3ruH Baja 3 Kpy4EHHSIM. 16 4 4 g 10
[TepeBipka MIIIHOCTI 3 BiIOBIAHUMU TEOPISIMHU
Tema 16. CrilikicTh CTUCHYTUX cTep>kHiB. EiiepoBi HanpyXeHHs Ta CHUIU
JUIS CTEPKHIB 3 PI3HUM 3aKpIIJIEHHSIM KiHIIB. KpUTHYHI HanpyXeHHS Ta ix 11 4 2 5 10
BU3Ha4eHHs 3a rpadikom [llamancekoro ta popmynoro SICHHCHKOTO
Tema 17. Ynapue nHaBanTakeHHs. [lepemilieHHs 1 HaNpyKeHHS MPYXKHOL
CHCTEMH TpH YyAapli OAMHUYHMM BaHTaxeM. IloHATTS KoedilieHTa 8 4 . 4 9
JMHAMIYHOCTI
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Tema 18. Omip maTepiamiB Mpu MOBTOPHO-3MIHHUX HaIPY)KEHHSX. SIBHIIE
BToMH MarepianiB. Crafii BTOMHOTO TOIIKOKEHHS. XapaKTePUCTHKU
UKy HanpyxkeHb. KpuBa BromMm Marepiany. BusHadyeHHs rpaHui

: . . 10 4 - 6 10
BUTPUBAIOCTI. BNIMB  KOHCTPYKTUBHO-TEXHOJIOTIUHUX  (DaKTOpiB  Ha
TPAHMINIO BUTPUBAIOCTI MaTepiaiaiB. PO3paxyHOK Ha MIIHICTb MPH TOBTOPHO
-3MIHHHUX Halpy>KEHHSX
Pa3zom 3a 3micToBUM MoayJiem 2.2 45 16 6 23 45 3 3 39
Pa3zom 3a moayJiem 2 90 30 30 45 90 6 6 78
3arajbHa KiJIBKICTH FOAHH 180 60 30 920 180 10 10 160

JIyis cTyneHTIB 3a09HOT ()OPMU HaBUAHHS BUKJIAIAIOTHCS OTJISIOBI JICKIIT 32 TeMaMH 3MICTOBHX MOJYJIIB B 00Csrax BiJITOBIHO 1O TaOJIHUII.

12




5.2 TeMu NpaKTHYHUX 3aHATH

No KinpkicTh ronun
Hasga remu
3/1 JICHHE | 3aoume
Cemectp 3

1 Bu3HaueHHsS reOMEeTpUYHUX XapaKTEPUCTUK TUIOCKUX Mepepi3iB 7 1
ckiaHoi hopmu (po3paxyHkoBo-Tpadiuna podora Ne 1)
BusHaueHHs POAOIBHUX 3YCUIIb, HAIIPYXKEHb 1 IEPEMIIIEeHb Yy

2 CTaTUYHO BU3HAYEHOMY Opyci (po3paxyHKoOBO-TpadiuHa 3 1
pobota Ne 2)

3 BusHaueHHs mpoAoabHUX 3YCHIIb, HANIPYKEHb 1 mepeMilleHb y 1 05
CTaTUYHO HEBU3HAYCHOMY Opyci ’

4 PospaxyHok nedopmarriii 3pizy 1 3MUHAHHS y 3aKJICTTKOBHX 1 1 05
3BapHUX 3 €JHAHb ’

5 Po3paxyHok Ha MIIHICTh 1 JXOPCTKICTb BaliB 3 KPYIJIHUM 3 1
nepepizom (po3paxyHkoBo-rpadiuna podora Ne 3)
Pazom 3a cemectp 3 15 4

Cemectp 4

Po3paxyHOK Ha MIIHICT 1 MKOPCTKICTh CTATUYHO BU3HAYCHHX

1 Oanmok (CTepkHIB) mMpu 3rUHAHHI (po3paxyHKOBO-TpadiuHa 7 2
po6ota Ne 4)

5 Po3paxyHok  Ha MiI_[HiCTIT 1 )KOpCTK%CTB CTaTUYIHO 9 1
HEBU3HAYEHUX OaJIOK (CTEP>KHIB) MPHU 3TMHAHHI

3 Po3paxyHok Basia Ha MIIHICTB 1 KOPCTKICTh NP 3THHAHHI 3 4 2
Kpy4eHHsM (po3paxyHKoBo-TpadiuyHa podoTa Ne 5)

4 Po3paxyHku Ha CTIHKICTh CTUCHYTHX CTEP)KHIB (pPO3paxyHKOBO- 2 1
rpadiuna pobota Ne 6)
Pazom 3a cemectp 4 15
Pa3om 3a pik 30




5.3 Po3noaiJ roauH 1Jis caMoCTiiiHOT po6oTH

Kinpkicth rogun
Ne 3/ Bua pobotu
Jlenna ¢opma ‘ 3aouyHa dhopma
3-ii cemecTp
1 ITigroroBKa Mo JEKIIA 7,5 2
2 [TigroToBKa 10 NPAKTHYHUX 3aHSITH 15 4
3 Bukonanus po3paxyHkoBo-TpadiqHuX poOiT 4,5 30
4 ITigroroBka 10 MOTOYHOTO MOAYJIBEHOTO KOHTPOJIIO 1 20
5 [TinroroBka A0 MiJICYMKOBOT'O KOHTPOJIIO (3aJIIK) 2 26
Pa3om 3a 3-ii cemecTp 30 82
4-i1 cemecTp
1 ITigroroBKa Mo JEKIIA 75 3
2 [TigroToBKa 10 NPAKTHYHUX 3aHSIThH 15 6
3 Bukonanus po3paxyHkoBo-TpadiqHuX poOit 4,5 30
4 [TigroroBka 0 NOTOYHOTO MOJTYJIHLHOTO KOHTPOITIO 1 14
5 [TixroToBKa /10 MiJICYMKOBOT'O KOHTPOJIIO (€K3aMEH) 2 25
Pa3zom 3a 4-ii cemecTp 30 78
Y choro 3a TUCHUIITIHOO 60 160

6 MeToau HaBYaHHS, 32CO0M AiarHOCTHKY Pe3yJIbTATiB HABYAHHS
Ta METOAH iX JeMOHCTPYBAHHS

B sikocTi MeTo/1iB HaBYaHHSI JUIs BCIX BUJIB 3aHATh BUKOPUCTOBYEThCS:
- poboTa 3 JiTepaTyporo, SIK ONMPALIOBAHHS PI3HUX BHIIB JDKEpEI, CIpsSMOBaHE Ha (hOpMyBaHHS
HOBHUX 3HaHb, 1X 3aKPIIUICHHs, BUPOOJCHHS BMiHb 1 HABUYOK Ta pPeali3allilo KOHTPOJIbHO-KOPEKIIHHOT
¢byHK1ii B yMoBax (opMaibHOI OCBITH;
- HOSICHEHHSI, SIK CJIIOBECHE PO3KPUTTSI MPUYMHHO-HACIIAKOBHUX 3B’S3KIB 1 3aKOHOMIPHOCTEH Yy
PO3BHUTKY MPUPOJIH, JIOJICHKOTO CYCHIIBCTBA 1 JTIOJICHKOTO MUCIICHHS.

J111g AeKIIHHUX 3aHSTh 3aCTOCOBYETHCSI:

— JIEKIid, K YCHUW BUKJIAJl HAaBYAJIHHOTO Marepially, 0 XapaKTePU3YEThCS BEITUKUM OOCITOM,
CKJIaJIHICTIO JIOT1YHUX NOOY/0B, CKOHLIEHTPOBAHICTIO PO3YMOBHX 00pa3iB, JOBEICHD 1 y3arajbHEHb;

— UIIOCTPYBaHHS, SK IOKa3 Ta CIPUHHATTS IMPEAMETIB, MPOLECIB 1 SBUI Y iX CHUMBOJBHOMY
300pakeHHI 3a JIOIOMOIOI0 IIJIaKaTiB, KapT, HOPTpeTiB, Qororpadiif, cxeM, pernpoayKLiH,
3BYKO3aIHCIB TOIIIO;

— BIZEOMETO/, SIK BHKOPHCTAHHS BiJeoMaTepiamiB Uil aKTHBI3allil HAOYHO-UYTTEBOTO
crpuiiMaHHsA, 10 3a0e3neuye OUTHII JIETKE 1 MIIIHE 3aCBOEHHS 3HaHb B 1X O0Opa3HO-TIOHSTIMHIN
LTICHOCTI Ta eMOLIHHIN 3a0apBIEHOCTI.

Jist IpakTUYHUX 3aHATH 3aCTOCOBYETHCS:

— TpaKkTU4Ha poOOTa, K METOJ MOTIMOJIEHHS 1 3aKpilVIeHHs TEOPEeTHYHUX 3HaHb Ta MEpPeBIpKU
HayKOBUX BUCHOBKIB.

Jns 3pydnoi Ta edekTuBHOI oprasizauii HaByaJbHOro mporecy, 3podneHo ClassRoom 3
HaBUaJbHOI JUCIUIUIIHU, J€ PO3TAlllOBaHI HABYAIBHO-METOAWYHI MaTepiand, 3aBIaHHA 10
NPAaKTUYHUX POOIT Ta CyNPOBOKYBaJbHI Marepiaiau. JlOCTyn [0 KiIacy HAJaeThCsl HA MEPLIIOMY
MPaKTUYHOMY 3aHATTI 33 YHIBEPCUTETCHKOIO €JIEKTPOHHOIO MOIITOIO.

3aco0amM OIIHIOBaHHS Ta METOJIaMH JEMOHCTPYBAHHS PE3yJIbTaTiB HABYaHHS €:

— 3BITH 3 BUKOHaHHS pO3paxyHKOBO-TpadiyHUX POOIT Ha/lal0ThCs B MUCbMOBIN GopMi;

— YCHI BIANOBI/l Ha MPAKTUYHUX 3aHATTSX;

— MIOTOYHI Ta MIJICYMKOBI BUJIU KOHTPOJIIO Y POpMI TECTyBaHHS (TECTOBUI KOHTPOJIB);

— KOHTpOJBHA poboTa (1151 3a09HO1 HOpMH);

— 3anik (3 cemecTp), ek3ameH (4 cemecTp).
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I[Tim yac mpoBeeHHsS] KOHTPOJIBHUX 3aX0J1IB PIBEHb 3aCBOEHHS MaTepiaJid 3MICTOBOTO MOMIYJIS
OLIIHIOETHCS HUIIXOM IMOTOYHOTO Ta MiICYMKOBOTO KOHTPOJIIO 13 3aCBOEHHS MaTepiaiy.

1. (I)OpMI/I MMOTOYHOI0 Ta l'[i)lcyMKOBOFO KOHTPOJIIO

JocsrHeHHs cTyneHTa oIiHTheA 3a 100-0anpHOO cucTemoro YHiBepcutety. IlinmcymkoBa
OLIIHKAa HABYAJILHOTO KYpPCY BKJIIOYAE B ce0C OIIHKH 3 MOTOYHOI'O KOHTPOJIO 1 OLIHKH 3aKIFOYHOTO
ICIIUTY.

[TuToma Bara 3aKJIIOYHOTO ICHMTY B 3arajibHiil cuctemi omiHOK — 40 éanie. IIpaBo 31aBatu
3aKJIIOYHUHN ICTIMT TA€ThCS CTYIASHTY, KU 3 ypaXyBaHHSIM MaKCUMaJIbHUX OalliB TPOMIKHHMX OIIHOK 1
3aKJIFOYHOTO icnuty Habupae He MeHIne 60 6anie. IlincyMKoBa OIiHKA HABYATHLHOTO KYpPCY € CyMOIO
MIPOMDKHHUX OIIIHOK 1 OITIHKH 1CTIUTY.

[ToToyHMII KOHTPOJL MPOBOJUTHCS HA KOXKHOMY MPAKTUYHOMY 3aHATTI Ta 3a pe3yabTaTaMH
BHKOHAHHS 3aBJaHb CaMOCTiiHOI poOoTH. BiH mepeabauvae oIiHIOBaHHS TEOPETHYHOI ITiJITOTOBKH
3100yBayiB BUIIOI OCBITH i3 3a3HaueHOi TeMH (y TOMY YHCIi, CAMOCTIIHO ONpabOBaHOTO MaTepiaty)
M1 Yac BUKOHAHHS 3aBJaHb MPAKTUYHUX POOIT.

3apaxyBaHHSI KPEIUTIB HABYAJIHHOTO KYpCy MOXKIIMBO TiJIBKH IICIISL JOCSTHEHHS PE3yINbTaTiB,
3arutanoBanux PITHJI, mo BupakaeTbcs B OAHIM 3 MO3UTHBHHUX OIIHOK, TEpeI0a4yeHUX YHMHHHM
3aKOHOJIAaBCTBOM.

7.1 ®opmMH KOHTPOJIIO pe3yabTATIB HABYAJIbHOI JiVIbHOCTI CTY/IeHTIB
Ta IX OLIHIOBAHHSA
KpuTepii oniHIOBaHHSI NPAKTHYHUX (PO3PAXYHKOBO- rpadgiununx) podit

ban Kpurepii oriHtoBaHHs

PoGora BuKOHAaHA y BCTaHOBIICHHH TepMiH. BukoHaHa camoCTiifHO. 3acTOCOBYBaHCS
12 KOPEKTHI METOAM BHUKOHAHHA pPO3paxyHKiB. Y BHCHOBKAaxX IIPOBEJEHAa KOPEKTHA
IHTepHpeTalist pe3yIbTaTiB.

Po6ora BukoHaHa y BcTaHOBJIeHHH TepMiH. CTYAEHT BUKOHY€E TIPAKTHUHY POOOTY 3TiTHO 3
9 THCTPYKITI€I0, 1HOI TICIS KOHCYJbTallll BUKIIagava; B IIJIOMY MPaBUIBLHO CKJIAJa€ 3BIT Ta
pOOUTH BUCHOBKH.

Pob6oTa BUKOHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHIB. CTYAEHT BUKOHYE MPAKTUUYHY
6 poOOTYy 3TiTHO 3 IHCTPYKI€0, 1HOJI MICI KOHCYJbTAlLli BHKJIaJaya; CKJIaJa€ 3BIT, IO
MICTUTh HETOYHOCT] Y BUCHOBKAX Ta MOMMJIKH.

Po0ota BUKOHAHA 3 MOPYIIEHHSM BCTaHOBJIEHUX TepPMiHIB. CTY€HT BUKOHYE MPAKTUYHY

3 poOOTYy TijJ KEPIBHUIITBOM BHKJIAJaua; CKIAJACHUIN 3BIT MICTUTh HETOYHOCT! Y BHCHOBKAX
Ta TOMUJIKU.
0 Pobota He BUKOHYBasacs.

Kpurepii oniHIOBAHHS IOTOYHOI'0 MOAYJIHLHOT0 KOHTPOJIIO 3HAHB Y ()OpPMI TeCTyBaHHS

IIpaBunbHUX
100 90 80 70 60 50 40 30 20 10
BiamoBinei, %

ban 12 11 10 8 7 6 5 4 2 1

Ban 12 11 10 8 7 6 5 4 2 1
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Kpurepii oniHi0BaHHSI KOHTPOJIbHOI po00TH (1J1 3204HOI popMu)

ban Kpurepii orintoBanHs
Po6oTta BukOHaHa y BCTaHOBJICHUH TepMiH. MaTtepian BUKJIAJICHO Y JOCTAaTHBOMY 00Cs31,
36 | apryMeHTOBaHO i y IpaBWIbHIN mociiqoBHOCTI. [1ig yac 3axucty poOOTH CTYACHT BUIBHO
OpIEHTYETHCSI B MaTepianax.
Po6oTta BuKOHaHa y BCTAaHOBICHHI TepMiH. MaTepiai BUKIIaIEHO Y JOCTAaTHbOMY 00Cs31,
27 | ane 4acTKa BiAMOBieH HaBeJeHa Oe3 pe3yabTariB po3paxyHkiB. I1ig yac 3axucty poOoTH
CTY/ICHT BUIbHO OPIEHTYETHCS B MaTepiaiax.
PoGota BUKOHaHA 3 MOPYIICHHSIM BCTAHOBJIICHUX TEpMiHIB. Matepias BUKIAIEHO Y
18 NpaBWIbHIA TOCHIJOBHOCTI, ajie HEIOCTaTHhO TIOBHO, Oiibllla YacTKa BiAMOBiACH
HaBeleHa Oe3 pe3ynbTaTiB po3paxyHkiB. [ligx vac 3axucty poOOTH CTyAEHT cCiabo
OpIEHTYETHCS B MaTepianax.
0 Po6oTta He BUKOHYBaacs
Kpurepii oniHiOBaHHS MiICYMKOBOT0 KOHTPOJIIO Ta eK3aMeHy
ban Kpurepii oniHroBaHHs
CryneHT mix 4ac BIANOBiAI NMPOJEMOHCTPYBAaB BOJOAIHHS HaBYAJIBHUM MaTepiajioMm,
40 BUIPHO W apryMEHTOBAHO HOr0 BHCBITIIOE, TIMOOKO Ta BCEOIYHO p03KpMBa§v3MiCT
TEOPETUYHMX 3aIMTaHb; BUIBHO BOJIOJIE CIEIIalli30BAaHOI0 TEPMIHOJIOTIED Ta 3IHCHIOE
aHayi3 i poOUTh BUCHOBKH.
CrTymeHT JOCTaTHbO TIIOBHO BOJIOJI€ HABYAJBHUM MaTepialioM, OOIPYHTOBaHO
30 | POBKDHMBAIOUM 3MICT TEOPETMYHHX 3alMTaHb, BUIBHO BOJIOAIC  CHEIiali30BAHOK
TepMiHoJoriero. [IpoTe pempeseHTalliss OKpeMUX IHUTaHb HEIOCTATHHO 3MICTOBHA W
apryMeHTOBaHa, JOMYIICHI OKPEMi HECYTTEBI HETOYHOCTI Ta HE3HAYHI MOMMJIIKH.
CryzneHT 3arajioM BOJIOJI€ HABYATLHUM MaTepiaJioM, BHCBITIIFOE HOTO OCHOBHHIA 3MICT,
20 | a;me 6e3 rimOOKOTO aHami3zy, OOIpyHTYBaHHS W apryMeHTaIlii, JOIycKae OKpeMi CyTTEBi
HETOYHOCTI Ta MIOMHJIKH.
CryneHT BOJOJi€ HAaBYAIBHHM MaTrepialioM HE B MOBHOMY O0CS3i, BHCBITJIIOE HOTO
10 (parMeHTapHO, aprymMeHTH He C(OpPMyIbOBaHi, HEJOCTATHBO PO3KPHBAE 3MICT
TEOPETUYHHUX IMMUTaHb, BUKOPHCTOBYETHCS HEBIpHA TEPMIHOJIOTIS, JOIYCKAE CYTTEBI
HETOYHOCTI.
0 CryneHt He BonoJi€ HaBYaIbHAM MaTepia oM Ta HE B 3MO3i HOro BHCBITIHMTH, He
PO3YyMi€ 3MICTy TEOPETUYHHUX MUTAHb.
¥Y3araJbHI0I04i pe3yJabTaTH NOTOYHOI0 KOHTPOJIIO 3HAHb
MakcuMasbHa KUTbKICT 0amiB
dopMa KOHTPOJIIO
JlenHa gopma ‘ 3aouHa Gopma
3-i cemecTp
Bukonanus po3paxyHkoBo-rpadiuHux | 3 po6. x 12 Ganis = 36 2 po6. x 12 Ganis = 24
po0iT OaiiB 6amu
[ToTouHnit MOYTEHUN KOHTPOJIb 2 MKP x 12 6aiiB = 24
6amu ]
BukonaHHs KOHTPOJIBHOI POOOTH 1 KP x 36 GaniB = 36
) OaitiB
Beboro 60 60

4-ii cemecTp

BukoHaHHs  po3paxyHKOBO-TpaQiyHuX | 3 po6. x 12 Gani = 36 2 pob. x 12 GaiiB = 24
po0iT OaiiB Oamu
[Toroununii MOyIbHUI KOHTPOJIb 2 MKP x 12 6aniB = 24
Oamu ]
BukoHaHHS KOHTPOJIBHOT poOOTH 1 KP x 36 OaniB = 36
) OaitiB
Bceboro 60 60
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8. Kpurepii oniHIOBaHHS pe3yJIbTaTiB HABYAHHSA

) ] Jlenna ¢popma 3aoyHa popma
Ne 3micToBoro momyns 1 K KidbKicTh
TEMH Bu po6oTu 12;‘;;“ Buna po6oru Sautin
3-if cemecTp
T1, T2 PI'P Ne 1 12 PI'P Ne 1 12
3M ITorounmii
1.1 T1-4 MOJyJIbHUM 12 - -
KOHTPOJIb
T3-6 PI'P Ne 2 12 PI'P Ne 2 12
17,8, 9 PI'P Ne 3 12 - -
3M [ToTounnii
12 T5-10 MOYJIbHUM 12 - -
KOHTPOJIb
T1-10 i ) KoHntpoisbHa 36
poboTta
I[1incymMKoBHII KOHTPOJIb 3amik 40 3aik 40
4-ii cemecTp
T2, 3,10, 11 PI'P Ne 4 12 PI'P Ne 3 12
3M [Totounwmii
2.1 T11-14 MOYJTbHUM 12 - -
KOHTPOJIb
T2,3,7,10,11, 15 PI'P Ne 5 12 - -
T2, 16 PI'P Ne 6 12 PI'P Ne 4 12
[ToTounnii
31\;[ T15-18 MO/YJIbHUM 12 - -
KOHTPOJIb
T11-18 i ) KoHnTtponbHa 36
pobota
[1i1CyMKOBHI KOHTPOJIb Ex3amen 40 Ex3amen 40
Cyma 100 100

9. 3aco0u HaBYaAHHA

TexHiuHI 3acoOM HaBYaHHS: MYJIbTUMEAIMHUN TPOEKTOP, MNEPCOHANbHI KOMII'IOTEPH 3
MIKITIOYSHHSIM 10 Mepexi [HTepHerT.

[Ipy mnpoBeneHHI 3aHATh 3a AMCTaHLINHOIO (OpMOIO HaBYaHHS (y TeEpioJ KapaHTUHY)

BUKOPHUCTOBYIOTbCS AMCTaHIIMHI miaTgopmu i iHpopMmaniiHO-KoMyHiKaiiHI TexHoxorid (Moodle,

Google Classroom, DingTalk, ZOOM Cloud Meetings, Viber, WeChat, Telegram, coriansHi Mepexi

TOIIO).

10. PexomenoBaHi x:kepesa ingopmamii
OcHoBHa JiiTepaTypa

1. TIucapenko I'.C., Ksitka O.Jl., Ymaucekuit €.C. Onip marepiamiB: MiIpy4YHUK. 2-€ BHI.,
nomoB. 1 nepepo6. / 3a pen. I'.C. [Mucapenka. Kuis: Bumia mkosna, 2004. 655c.

2. JlepeBenbko L.A., Cuak P.I. Koportkuii kypc omopy marepianiB. Bimnunsg: BHAY, 2020.
308 c.

3. MeronuuHi BKa3iBKM ISl CaMOCTIMHOT POOOTH CTYAEHTIB 3a04HOI ()OPMHU HaABYAHHS MpPU
BHUBUEHHI aucuuiutiag «Omip marepianiB»: metoauyHi BkasiBku. Y.1. / JL.I. Kopoctunbos,
C.10. Knumenkos, J1.1O., JIlutBunenko Ta in. Mukomnais: HYK, 2020. 48 c.

4. MetonuyHl BKa3iBKM Uil CaMOCTIHHOI poOOTH CTYAEHTIB 3a04HOI (OPMHU HaBUaHHS IPHU
BUBUEHHI aucuuruiinu «Omip MmatepianiB»: meroanuni BkasiBku; Y.II / JILI. Kopoctunbos,
C.10. Kmumenkos, JI.YO., JlutBunenko ta iH. — Mukonais: HYK, 2021. 52 c.
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5. IlIBa6’rok B. 1. Omip marepianiB : MIAPYYHUK JUIS CTYA. 1HXK. CIEIl. BUIIMX HaBY. 3aKJIaJliB.
Kwuis: 3nanns, 2016. 407 c.

6. 30ipHUK 3ama4 3 omopy MarepiaiiB: HaBd. 1mocio0. / 3a pea. M.I. booups. Kuis: Buma mkona,
2008. 399 c.
JonomixHa Jitepatypa
7. CxkpebmoB A.A., llItansko I1.K., Omensuenko O.C., Omip matepianiB. HaBuanbHuil mociOHUK

JUIL CTYICHTIB 1H)KEHEpHHUX creuianbHocTedl. 3amopiioksa: HY «3amopi3pka mosiTexHiKay,
2022. 452 c.

8. Poiisman B.I1. [Ipuknaana mexanika. Onip matepianis: HaBuansauii nocionuk. Kuis: Lientp
HaBUaJIbHOI JiTepatypu, 2004. 124 c.

. Jlyrinin O.€., dynuenko O.M. HaBuanbHO-METOAWYHHMN MOCIOHHMK 3 OMOPY MaTepiaiiB JUIs
CaMOCTIMHOT Ta 1HAUBIAyaIbHOI poOOTH CTyneHTIB. XepcoH: BugaBuunrso TOB «bopuchen»
2016.272 c.

10. Komoxwuriki Il., Yepnerns M. 30ipHuk 3amgad 3 omopy MarepiamiB. JIroOmin: JlroOmiHchka

IMonitexnika, 2014. 336 c.
11. Poitzman B.I1. Omip marepianiB. Koporkuii kypc. JIbBiB: Adima, 2004. 110 c.

(o]

Indopmaniiini pecypcu
1. Caiit XHHI HYK: www://kb.nuos.edu.ua.
2. http://www.nbuv.gov.ua — Odiuiiiauii caiit HamionansHoi 6i0mioTekn YkpaiHu iMeHi
B.1. Bepnaacbkoro.

3. https:/Inlu.org.ua — Odiniiauii caiit HamionanpHol mapiaaMeHTChKOT 0i0Ii0TEKH
YkpaiHu.
Po3pobHuKH:
npodecop Onexcangp HIEJAPOJIOCEB
sy
B.O. JOIIEHTA oo s Hmutpo JIUTBUHEHKO
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JopaTku
IuTaHHA I MOAYJIBHOT0 KOHTPOJIIO

KonTposbHi nuranHs 10 1-ro moayiio

1. Tlosichutu, mo sBiIsie co0OK0 Hayka Mpo omip marepiamiB. OxapakTepU3yBaTH IOHSATTS
MIITHOCTi, KOPCTKOCTI 1 CTIMKOCTI KOHCTpPYKLIH Ta ix enemeHTiB. OmmcaTu 00’€KTH, fKi
BHBYAIOTHCS B OITOP1 MaTepialliB.

2. Ommcaty OCHOBHI BuAM Je(OpPMYBaHHS CTEPXKHS Ta CYTh MPYXKHHUX 1 IUIACTUYHHUX
nedopmariiii. [TosicCHUTH, 110 HA3UBAIOTh BIJHOCHOIO JIIHIMHOIO 1 KYTOBOIO JedopMallisiMu B
TOYIII TiJa.

3. Bukiactd OCHOBHI TINOTE3W HAyKH IPO OIMIp MaTepialliB 1 BKa3aTH Ha iX IPaKTUYHE
BUKOPUCTaHHS.

4. TloscHuUTH, 110 HA3UBAIOTh CTAaTMYHMM MOMeHTOM Iuouli. [Tokasatu, sk BUKOPHCTOBYIOTh
CTaTUYHUN MOMEHT ]Il BU3HAUEHHS MOJIOKEHHS LIEHTPa Baru Iiockoi Qirypu.

5. TloscHuTH, IO HA3WBAIOTh OCHOBUM, MOJSIPHUM 1 BIALICHTPOBUM MOMEHTaMH 1HEPINi TUIOMT
¢irypu i1 Bkazatu Ha ix BiacTuBOCTi. Bummcatu Gopmynu Uit OCbOBHX MOMEHTIB iHEpIIii
IUIONI Kpyra i MPsIMOKYTHHKA BITHOCHO LIEHTPAJIbHUX OCEU Ta MOJSPHOTO MOMEHTY 1HEpIIil
Kpyra.

6. Hasectu Qopmynu [yisi BU3HAUYEHHS OCHOBUX 1 BIJIEHTPOBUX MOMEHTIB IJIOCKHX (Iryp

BiTHOCHO MapaJieIbHUX OCEH.

HaBectn 3a1€:XxHOCTI Mi>)Kk MOMEHTaMH 1HEPIIIi TPU TOBOPOTI KOOPIAUHATHUX OCCH.

8. TlosicHuTH, 5IKi OCI HA3UBAIOTH TOJIOBHUMH OCSMU 1HepIil. HaBecTn Gpopmyiy uist KyTa, SKHid
XapaKTepu3ye MOJOKEHHsS TOJOBHUX OCEH BIIHOCHO OyIb-fKUX LIEHTPAJIbHUX, a TaKOX
(dbopmynH Ui BU3HAYEHHS TOJIOBHUX MOMEHTIB 1HEpIIii TuIomti Girypu.

9. Onmnucaru 3arajabHUi MOPSIIOK BU3HAUEHHS TOJIOBHUX MOMEHTIB 1HEpIii CKIaIHUX Mepepi3iB i
MIPOJAEMOHCTPYBATH HOTO HA TPUKIAII.

10. Buknactu knacudikaiiio 30BHINIHIX CHJI, fKi JII0OTh Ha KOHCTPYKIIi Ta iX €JeMeHTH, i
MOSICHUTH TIPUPOJY iX BUHUKHEHHA. [I0SICHUTH, IO SIBISAIOTH COOOO0 30CEpEIKEeHI CHIH i
MOMEHTH Ta IHTEHCUBHOCT1 HaBaHTa)KEHHSI.

11. Iosicautu cyth Metony nepepisiB. [lokazatu BHYTpIlIHI 3ycuWiuls, SIKI JIIOTH B Iepepizax
Tija, BKa3aTH iX PO3MIPHICTh Ta SK i 3YCHUIA TOB’S3aHI 3 BHYTPIIIHIMU CUJIaMHU
(Hanpy>xeHHsAMU). [10CHUTH BUKOPUCTAHHSI METOAY NEpepi3iB i BU3ZHAUECHHS BHYTPIIIHIX
3yCHJIb Ta BKa3aTH Ha CIOCOOM MOJAHHS X BETMYMHM IS PI3HUX Mepepi3iB CTEPHKHS.

12. Onucatn  HampykeHO-Ie(QOpPMOBaHHMA CTaH TP PO3TATaHHI (CTUCKAHHI) CTEPXKHS 3
BUKJIQJICHHSIM CTaTUYHOrO, F€OMETPUYHOro i ¢izuyHoro acnekrtiB. HaBectu pi3Hi dopmu
MoJaHHs 1 3anmucy 3akony ['yka.

13. BukiacTi yMOBH MILHOCTI 1 KOPCTKOCTI MpU pO3TATaHHI (CTHUCKaHHI) crepxHs. Onucatu
BUJIU PO3PaxXyHKIB, iK1 0a3yIOThCS HA YMOBI MIITHOCTI.

14. Onucatu mpoueaypy BHUNpPOOyBaHHS MaTepialliB: BHUIPOOYBalbHI MAalIMHHU, 3pa3KH,
MeTOoJIMKa BUIpPoOyBaHb. HaBecTu TUIOBI AlarpamMu po3TAraHHs AJis CTajel, BKa3aTu Ha
XapaKkTepH1 AUISHKH 1 TOUKH.

15. Onucatu yMOBHY 1 ICTUHHY JAlarpamu poO3TSATaHHs cTajeill B KOOpAMHATaX ‘‘HallpyXeHHS-
nedopmartis”, BKa3zaTH Ha 1X XapaKTepH1 IUISIHKM 1 TOUYKH. JlaTu O3HAa4YeHHd 1 MOKa3aTu, K
BU3HAYAIOTh BEIMYMHHA MEXaHIYHUX XapaKTEPUCTHK MaTepiaiy.

16. HaBecTn xXapakTepUCTHKH MPY)KHOCTI 1 IUIACTMYHOCTI MNpPH MO3J0BXKHIX Jedopmaiisx
MaTepiaiy, iX MO3HaueHHS 1 po3MipHIicTh. [lokazaTu, fK BH3HAUYAIOTh BEJIMYMHHM ITUX
XapaKTePUCTHK.

17. Hasectu dopmyny Juist BU3HauUeHHs1 poOoTH nipu aedopmaiii 3paska, IKUH pO3TATYETHCS YU
CTUCKYETBCS.

18. OxapakTepu3yBaTH MiIXOANW IOJO BCTAHOBJICHHS BEIMYMHH JOMMYCTUMHUX HANpPYy)KeHb B
pO3paxyHKax MIIIHOCTI MpH PO3TATaHHI-CTHCKaHHI. [losicHUTH 0co0aAMBOCTI BHOOPY IMX
HanpyXeHb JUISl IJIACTUYHUX 1 KPUXKUX MaTepialiB.

~
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20.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

Buknactu mponenypy po3paxyHKy Ha MIIHICTh 1 JKOPCTKICTh Ha TPHUKIAAl PO3TITaHHSI
(cTuckaHHS) cTepKHS TPH il 30cepekeHnx cuil. [lokasatu noOyIoBy enrop 0ChOBOT CHITH,
HaMpyXEeHHsI 1 IepeMillleHHs TOIEPEYHOro Nepepi3y 3 ypaxyBaHHSIM BIACHOT Bar'd CTEPKHS.
Onucaru mpoueaypy poO3paxyHKy CTaTHYHO HEBHU3HAYHHMX CTEPKHEBHX CHCTEM IMpU
po3TsaranHi-ctuckanHi. [loka3zaTh Ha TpUKIAIl CKJIaJlaHHS YMOB CYMICHOCTI jaedopMalii
CTEPXKHIB CUCTEMH.

OrnucaTtl yMOBH, 3a KMX B CTEPXKHSAX Ma€ MICIE 3pi3, 1 BUIUCATH Ta NOSICHUTU HOPMYITY ISt
BU3HAYCHHS JOTUYHUX HANPYXKEHb MPH 3CyBi. BHU3HAUMTH MOHATTS YUCTOTO 3CYBY 1
BUITHMCATH 3aKOH ['yKa npu TakoMy HalpyXKeHOMY CTaHi.

[Tosicantu mponenypy 1 (Gopmynu po3paxyHKy HampyKeHb B OOJNTOBUX 1 3aKIICMTKOBUX
3’€THaHHAX, SKI TPAIIOIOTh Ha 3pi3 1 3MUHAHHS, HABECTH BIJAMOBIJHI YMOBH MIIIHOCTI.
[Toka3zaTu, SIK BUPILIYIOTh 331a4y MPOCKTYBAaHHS TaKUX 3’ €HAHb.

[TosicHuT YMOBM BUHUKHEHHS KPYYE€HHS B CTEpXKHAX (Basax). HaBectu miarpamy KpydeHHs
Ta PO3pPaxyHKOBi (hopMynu Ui BU3HAYCHHS HAINPY)KEHb 1 KyTa 3aKpy4dyBaHHS KPYIJIOTO
Basa. [Tokazaru noOynoBy emntop KpyTHHUX MOMEHTIB 1 KyTa 3aKpy4yBaHHs Baja Ta JOTUYHHUX
Hanpy>KeHb B ITOTIEPEUHOMY TEepepi3i.

HaBectn ymMOBH MIIHOCTI 1 KOPCTKOCTI MpU KpY4YeHHI cTepkHiB (BaiiB). OtpumaTu
(dbopmynH Ui BU3HAYEHHS JliaMeTpa Kpyriioro Bajia i3 yMOB MIITHOCTI 1 JKOPCTKOCTI.

JlaT TIOSICHEHHS TOBHOTO HaNpY)XeHHs B TO4Il TiMa 1 HOro CKiIagoBuX. 300pazutu
KOMITIOHEHTH TIOBHOTO Halpy>KEHHS Ha TPHhOX B3a€EMHO MEPIECHINKYISIPHUX TUIOIIAIKAX.
CdopmymnroBatu 1 3amucaTd 3aKOH MApHOCTI JOTHYHUX HAMNpyKeHb Ta IMOKa3aTH, SKUM
YMOBaM BiH BiJIIOBiJIa€.

Onucat yMOBH, 3a SKMX B CTEp)KHI BHHUKAe JiHIWHUI HampyxeHud ctad. OTpumatu
dbopmynH Ui BU3BHAYEHHS! HOPMAJIbHUX 1 JOTUYHUX HANPY>KEHb HA TIOXHMIINX TUTOMIA/IKAX.
[Tosicaut CcyTh 1 NpHU3HAYEHHS KIACUYHHX KpUTEpiiB (Teopiil) mimHocTi. Bumnucatu
dbopmMynH Ui €KBIBaJCHTHUX (3BEACHUX) HANPYXEHb 32 UMM KPUTEPISIMH 1 MOSICHUTH, SIK
iX OTpUMAaTH.

[TosicHuTH, sIKE TIO HA3WMBAIOTh OAJKOI, HABECTH OCHOBHI THMH omop. JlaTu BH3HAYCHHS
CTaTMYHO BH3HAYYBAaHOI 1 CTaTUYHO HEBU3HAauyBaHOi Oanku. [lokazatm Ha npuKIaIi
BU3HAUEHHSl PEaKTUBHUX 3YCWJIb (CWJI, MOMEHTIB) MNpH IUIOCKOMY 3THMHAaHHI CTaTUYHO
BHU3HAUHOT OasKu.

Buxnacti mnoHSATTS mepepidyrouoi CHUIM B IONEpPEeYHOMY Imepepi3i Oanku, BKazaTtu ii
no3HaueHHss 1 po3MipHicTb. CdopMmymoBaTH MpaBUJIO 3HAKIB Ta TMOSACHUTH CIOCIO
BU3HAYECHHS BETMYMHMU I1I€T CHIIA B Oy/Ib-sIKOMY TIepepi3i OUIKH.

BuknacTu mOHATTA 3rMHAIBHOTO MOMEHTY B IONEPEYHOMY Hepepi3i Oayiku, BKazaTH HOro
Mmo3Ha4ueHHs. 1 po3MmipHicTe. CdopMynoBaTH MNPaBUIO 3HAKIB Ta MOSCHUTHU CIIOCIO
BHU3HAUEHHS I[bOTO MOMEHTY B OY/b-sIKOMY Tepepisi Oanku.

Onucatu Tmiporienypy MOOYJOBH €MIOp TOMEPEeYHOI CHJIM 1 3TUHAIBHOTO MOMEHTY
aHATITUYHUM CIIOCOOOM Ta MPOJEMOHCTPYBATH 11 HAa IPUKJIIAI.

HaBectn nudepeHmianpHi 3al€KHOCTI MDK BHYTPIIIHIMU 3YCHJUIAMHU 1 30BHIIIHIM
HaBaHTAXEHHAM OaJIKH JUIsl BUNIAAKY TIOCKOTO 3THHY.

Haectn ¢opmyny [uisi BU3HAYEHHS HOPMAJBbHUX HANPYXEHb NPU UYUCTOMY ILIOCKOMY
3ruHaHHi Oanku. Ha mpuxiagax mokasaTu MoOyAOBYy €MIOPH IUX Hampy>KeHb MO BHCOTI
PI3HUX THUITIB TIOTIEPEYHOTO TIEpepi3y OaNKH.

35. HaBectu Qopmyny [uis BHU3HAYEHHS JOTHMYHHX HAINpPYXEHb NPU TONEPEYHOMY 3TMHAHHI

Oanku B onHid miomuHl. [lokasatn noOyAoOBY emopu LUX HANpPyKEeHb IO BHCOTI
MPSIMOKYTHOTO 1 IBOTaBPOBOTO MONEPEYHHX Mepepi3iB.

KoHTpoJsIbHiI mUTaHHS 10 2-T0 MOAYJIIO.

36. HaBectu nudepeHuianbie pIiBHAHHSA 3ICHYTOI Oci Oajiky 1 3a]eKHOCTI MK CHIIOBUMH 1

KIHEMAaTUYHUMH eJIeMeHTaMU 3THHaHHS. [[0ICHUTH CyTh TPAaHUYHUX YMOB 11X HEOOX1/IHICTb.
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37. Buknactu mpouenypy BU3HAUYEHHS JIIHIKHUX 1 KyTOBUX IEpEMIlIeHb IMONEPEYHUX MepepisiB
Oanku Oe3rocepenHiM iHTErpyBaHHAM AM(EpeHIiaIbHOro piBHAHHSA 3ruHy. [lokaszaTu Ha
MIPUKJIAJI BU3HAYCHHS CTAJIUX 1HTETPYyBaHHS.

38. Bukyacti cyTh 1 HaBecTH (OPMYJIM METOY IOYaTKOBUX IIapaMeTpiB JJIsl BU3HAYCHHS
JIHIMHUX 1 KYyTOBHX IEPEMIIEHb MOMEPEYHUX MepPePi3iB MPU3MATHYHOI OAJKW MPU 3THHAHHI.
[Tokaszaru Ha MPUKIIAAl BU3HAYCHHS [TOYATKOBUX ITAPAMETPIB.

39.IlosicHUTH, SIK BHKOHYETHCS PO3PAaXyHOK HA MILHICTh OaJOK MPH IJIOCKOMY 3THHAHHI.
3anucaTi yMOBY MILHOCTI 1 Ha MPHUKJIAJl MOKa3aTH II BUKOPUCTAHHS Uil 100OpYy PO3MipiB
MONIEPEYHUX TIEPEPi3iB.

40. JlaTy TOSICHEHHSI y3arajlbHEHHM CHWJIaM 1 MepeMilieHHsM. HaBecTH NpuKiIagu y3araibHEHUX
CWJI 1 BIIMOBIIHUX M mepeMimieHb. [lokazatu, Sk BH3HAYAETHCS TOBHE IMEPEMIIIECHHS TPH
OJTHOYACHIH i1 NEKUTbKOX HABAHTAXKECHb.

41. TlosicHuTH, SK BU3HAYAETHCSA E€IeMEHTapHa po0OoTa 30BHINIHBOI cwim. OTtpumaru (hopmyiry
poOOTH MPH CTATUYHIN [11 y3aradbHEHUX CHIL.

42. [losicHUTH, SIK BU3HAYAETHCS AJIS CTEPKHS poOOTa BHYTPIIIHIX 3yCHIIb PI3HUX THUIIIB. 3allicaTu
3aranbHy (QOopMyny JUis BU3HAUEHHS pOOOTH Yy BUMAJAKY Jii B Mepepizax MIECTH BHYTPILIHIX
CHJIOBHX (aKTOPIB.

43. ChopmymioBaTH TPUHIUI MOMJIMBHX TMEpPEMillleHb, 3alUCcaTH y MaTeMaTW4Hiid ¢opmi i
MOSICHUTH HOTO 3aCTOCYBAHHS JI0 IPYKHHUX CUCTEM.

44.HaBectu TeopeMy MIpO B3a€EMHICTh POOIT Ta BUKIACTH TEOPEMY B3AEMHOCTI MEpPEMIIICHb.
[Toka3aTu Ha pUKIIa/li BAKOPUCTAHHS BKa3aHUX TEOPEM IPU PO3paxyHKax JIIHIWHUX 1 KYTOBUX
NepeMilIeHb MONEPEYHNX Mepepi3iB OAIOK, SKi STHHAIOTHCS.

45.3anucatn ¢GopMyny Ui BU3HAUEHHS IMEPEMIIEHb IUIOCKOI CTEp)KHEBOI CHUCTEMH 3
BUKOPUCTAHHSIM TNPUHLUIY MOYaTKy MOXJIMBHUX IepeMilieHb. lIpogeMoHCTpyBaTH METOJ
Mopa Ha npukia/ii BU3HAUYEHHs NepeMIleHb IPU 3TMHAaHHI OJJHOIPOTOHOBOI OaNKH.

46.TloscHuTH, £K OOUYMCIIOIOTBCA 1HTerpamu Mopa cnocobom Bepemarina. [lokazaTtu
BUKOPHUCTAHHS IILOTO CIIOCO0Y Ha MIPUKJIIAII.

47. TloscHuTH, IO SIBJIS€ COOOK0 MOTEHIIalIbHA eHepris AedopMariii 1 Ik BU3HAYAEThCA ii BeTMYUHA
y 3arajlbHOMY BUIaJIKy HaBaHTQXXEHHS CTEP)KHS Ta MPH IUIOCKOMY MTOTNEPEeUHOMY 3TMHAHHI.

48. ChopmymoBatu teopemy KactinbsiHo. [Tokazatu ii BUKOpUCTaHHS JJII BU3HAYCHHS JIIHIHHUX
a00 KyTOBMX MepeMilleHb ITONEePeUHUX Nepepi3iB OanKH.

49. ChopmymoBat Teopemy Jlarpanxka. [lokazaTu 1i BUKOpPUCTaHHS Ul BU3HAYEHHS 30BHIIIHIX
CHJI, 110 J1IOTh Ha CTEP>KEHb a00 CHUCTEMY CTEP)KHIB.

50. CopmymroBaTy TeOpeMy IIpo MiHIMYM MTOTSHITIAIEHOT €HEPTil CTATHYHO HEBU3HAYHHUX CHUCTEM.
[TokazaTu ii BUKOpPHCTaHHS Ui BHU3HAUEHHs 3alBUX PEAKTUBHHUX 3yCHJIb OIJHOIPOTOHOBOI
MPU3MATUYHOT OAJIKH.

51. TlosicHUTH YMOBH, 3a SIKUX y OaJIli Mae Miclie CKJIaJHe 1 Koce 3ruHaHHs. Bunucatu gpopmynu
JUIe BU3HAYCHHS HANpyXeHb (HOPMAJIbHUX 1 JAOTHYHUX) Ta MNEPEMIllleHb IMpPHU CKIATHOMY
3TUHAHHI. 3amMcaTH YMOBY MIIHOCTI NMPH CKJIQAHOMY 3TMHAHHI 1 MOSCHUTH, K 1i MOXHa
BUKOPHUCTATH IS AOOPY PO3MIpPIB mepepisy.
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52.

53.

54.

55.

56.

S7.

58.

59.

[TosicHuTH yMOBH, KOJH y BajlaXx Ma€ MicClle 3TUHAHHSA 3 KpydyeHHsAM. Bunucatu dhopmynu s
BHU3HAYCHHS HOPMAJIbHUX 1 JOTHUYHHMX HANpyXeHb NMPU TaKOMY BHIAIKy Ie(hOpMyBaHHS Ta
3amucaTé yMOBY MIITHOCTI. [Tokasarw, sk 13 yMOBH MIITHOCTI BU3HAYAETHCS TIaMETp Baja.

OxapakTepu3yBaTH €Talnd pPO3PaxXyHKy CTaTUYHO HEBU3HAYYBAHUX CTEPKHEBUX CHCTEM.
[TosicauTH, 110 TaKe OCHOBHA Ta €KBIBAJCHTHA CUCTEMH.

Buknactu mopsiiok po3paxyHKy MIIHOCTI OJJHOIIPOTOHOBUX CTATHYHO HEBH3HAUYYBaHUX OajoOK.
Ha mnpuknani 3ruHaHHS TPU3MATHYHO! OaiKy TMOKa3aTH BHU3HAYCHHS 3alBUX PEAKTUBHUX
3yCHUJIb.

Bukiiactu MOHATTS mOpo CTiMKicTe (opmu piBHOBaru NpyKHUX cucteM. lloscHuTH, sKy
BEIMYMHY HABaHTA)KEHHS HA3MBAIOTh KPUTUYHOIO 1 3aMCAaTH YMOBY CTIHKOCTI JJISl CTEPIKHSI.

3amucatu ¢Gopmyny FEinmepa s BU3HAYCHHS KPUTUYHOI CHUJIM IIAPHIPHO OOMEpPTOro,
OJTHOTIPOTOHOBOTO, MPU3MATHYHOTO CTEPXKHS, SKHH CTHCKYETHCS CTaJOI TI03/I0BXKHBOIO
cuioro. [losicHuTH, sik BcTaHOBUTH (DOpMY BTpATH CTIMKOCTI 1 rpadiuHo 300pa3uTH ii.

[TosicuTH, SK BIUIMBAIOTH YMOBU 3aKPIIUICHHS KIHI[IB CTUCHYTOTO CTEP)KHS Ha 3HAYECHHS
EitnepoBoi cunm. 3amucatu 3araneHy (opmyny ans  BusHaueHHs EiinmepoBoi cuiu
MPU3MAaTUYHOTO CTEPXKHS 3 THUINOBHUMH 3aKpIMJICHHSAMH KIHI[IB 1 TMOSICHUTH, SK HEIO
KOPHUCTYBaTHUCh.

[TosicHuTH, B YoMy MOJIsiTa€ OCOOIMBICTh BU3HAUYEHHS KPUTHYHUX CHJI TIPH HANPYKCHHSX, 10
MEPEeBUIIYIOTh TPAaHUIIO TPOMOPIIHHOCTI MaTepiamy. 3amucaTd 3B’S30K KPUTHYHOTO
HaNpYy>KEeHHsI 3 THYYKICTIO CTEp)KHS 1 BijoOpasutu ioro rpadiuno. [lokazaTu, sk MpaKTUIHO
BU3HAYAIOTh KPUTUYHE HAIPYKECHHS.

[losicHUTH sBHIE YAApHOTO HABaHTA)XEHHS EJIIEMEHTIB KOHCTpPYKWid. Bukmactu rinmoresu
TEXHIYHOI Teopii yrapy i MOHATTS KoedimieHTa JUHAMIYHOCTI.

60. Bunmicatn ¢dopmynu s BH3HAuYeHHS Koe(imieHTa AWHAMIYHOCTI TPH OCHOBOMY i

61.

3TUHAILHOMY yZIapax CTEpKHS 1 MOKa3aTH, SK MPaKTHYHO KOPHUCTYBATHUCh IUMHU (OPMYIIaMHU.
3anucaTv yMOBY MIITHOCTI IIpU yAapi.

[ToscHut ocoOGnMBOCTI poOOTH MaTepialy HpU yIApHUX HaBaHTaxeHHsAX. Omnucaru, K
MPaKTUYHO BU3HAYAIOTh YAApHY B’ A3KICTh MaTepiaiy.
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