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Beryn
AHoTalis

OcBiTHBOIO TIporpamMoro AucuuIutiag «Omip MarepiaiiB» MiIroTOBKH OakanaBpiB mependadeHo
HAOyTTS CTyJEHTAaMHM TEOPETHYHUX 3HAHb Ta NPAKTUYHUX HABUYOK 3a OJHIEI0 3 OCHOBHHX
3araJlbHOIHKEHEPHUX JUCHUILIIH (YyHIaMEHTAIbHOI MIATOTOBKH CTYACHTIB. 3a JIUCHUIUTIHOIO
PO3IIISINAETBCA  MIATOTOBKA CTYASHTIB 10 3a0e3neueHHs Ha CTajil NPOEKTyBaHHA HaAIHHOCTI
(MIHOCTI, CTIMKOCTI, XOPCTKOCTi) HaWIpPOCTINIMX €JIEMEHTIB KOHCTPYKIIHM, neraneid MamuH i
MEXaHi3MIB [IPU HaWOULIbII TUMOBUX BUAAX 30BHIIIHHOIO HABAHTAKEHHS.

[Tporpama maHoi HaBYaNBHOI MUCLUIUIIHM pPO3paxoBaHa HA CTYAEHTIB, SKI BHBYAIM BUILY
MaTeMaTuKy, (pi3uKy, TEOPETUUHY MEXAHIKY.

Hucrumnina «Onip MaTepiayliB» HOCHTh MUDKIMCHUIUTIHAPHUK XapakTep 1 mepeadoadae
HiATOTOBKY CTYJAEHTIB y IOAAJbIIOMY BUBYAHHI CHEUiaJbHUX IUCIMIUIIH, TaKUX SK, HAIpPUKIAL,
«KoHCTpyKIist Ta TUHAMIKa JBUTYHIB BHYTPIIIHBOTO 3TOPSHHSY», «MIIHICTh IBUTYHIB BHYTPIIIHHOTO
3TOPSTHHSI.

KirouoBi cjioBa: MinHICTB, CTIHKICTh, KOPCTKICTh, yIapHE HABAHTA)KCHHS, HAINPY)KCHHS Ta
nedopmartii.

Abstract

The educational program of the discipline «Strength of Materials» of bachelor's training provides
for the acquisition by students of theoretical knowledge and practical skills in one of the main general
engineering disciplines of fundamental student training. The discipline considers the preparation of
students to ensure the reliability (strength, stability, rigidity) of simple structural elements, parts of
machines and mechanisms at the design stage under the most typical types of external loads.

The program of this discipline is developed for students who have studied higher mathematics,
physics, theoretical mechanics.

The discipline is interdisciplinary and provides training for students in the further study of
special disciplines, such as, for example, «Design and Dynamics of Internal Combustion Enginesy,
«Strength of Internal Combustion Enginesy.

Key words: strength, stability, rigidity, shock load, stress and deformations



1. Onuc HABYAJLHOI AMCIUILTIHA

HaliMeHyBaHHS TOKa3HUKIB

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

XapaKkTepruCTUKa HaBYAIbHOT
JUCLUILIIHA

nenHna ¢popma
HABYAHHSA

3ao04Ha Gopma
HABYAHHA

Kinbkicth kpenuris - 4

Monyiis - 2

["any3p 3HaHb
14 «EnextpuyHa iHXEeHEPis»

O060B’sA3K0Ba

Pik miarorosxn

3MICTOBUX MOIYIIB - 4 2-" ‘ 2-"
Enexrtponna agpeca PITH/I na CrienianpHICTh Cemectpu
caiiri XHHI HYK 142 «Enepreruune 3, 4-i1 | 3, 4-
http://kb.nuos.edu.ua/Licensing MAIIHHOOY Ty BaHHS» Jexuii
%?20and%?20accreditation%20sp 3-ii cemecTp — | 3-i cemecTp —
ecialties/internal-combustion- OcsiTHsi Iporpama 30 rox.: 4 on.:
engines-b.html «/BUryHu 4-it cemecTp — | 4-if cemecTp —
BHYTPIIIHBOTO 30 rox. 4 ron.
[anuBinyansHe HayKOBO- STOpAHHA» JlabopaTopHi 3aHATTS
Aociize SABJAHHA He 3-ii cemecTp — | 3-i cemecTp —
nepe0avaeThes

3aranpHa KiabKicTh ToguH - 120

15 ron

2 Tof.
4-i1 cemecTp —
2 roj.

TwxHeBUX TOIWH JII JEHHOIL
dbopMu HaBYAHHS:

ayTUTOPHUX:

3-it cemectp — 3;

4-i1 cemectp — 3;

CaMOCTIHOT pOoOOTH CTY/EHTA:
3-it cemectp — 1;

4-ii cemectp — 1

OcBIiTHIl piBEeHb. NepIIM
(0axasaBpCchKHil)

IIpakTuyHi 3aHATTA

4-i1 cemectp —
15 rox.

3-it cemectp —
2 TOX.
4-i1 cemecTp —
2 TOX.

InauBinyanbHi 3aB1anus

Camocriiina po6ora

3-ii cemectp —

15 rox

4-i1 cemecTp —
15 ron.

3-ii cemecTp —

52 rog.

4-i1 cemecTp —
52 rogx.

Buja KOHTPO.JI10

3-11 cemecTp — 3aiiK
4-i1 ceMecTp — eK3aMeH

Popma KOHTPOJIIO:
KOMO1HOBaHa (TMCbMOBHH,
TECTOBHI)




2. MeTa HABYAJLHOI JMCIUIIIIHHA

Mera wnHaByaHHsA auciuIuliag  «Omip MaTepiamiB» — MATOTOBKA (DaxiBIliB, 3JaTHUX
PO3B’A3yBaTH CIIEIialli30BaHi 3aBJaHHS Ta MPHUKIATHI MpoOieMu HpodeciiHol MisUIBHOCTI y Tamy3i
CHEPreTUYHOT0 MAIIMHOOY TyBaHHSI.

3rigno 31 CTaHgapTOM BUIIOI OCBITH YKpaiHH, 3aTBEPKCHUM Haka3oM MiHicTepcTBa OCBITH i
Haykn VYxkpainn Big 19.10.2018 poky Ne 1136 BuBYCHHS O3HAYCHOI AMCHMILUIIHK CHPHUSATHME
(opMyBaHHIO B CTYIEHTIB TAKMX KOMIIETEHTHOCTEH:

Iumeepanona xomnemenmuicmo (IK1) — 31maTHICTH PO3B’SI3yBaTH CKIIAJIHI CIIeIiaTi30BaHI
3a/1a4i i MPaKTHYHI TPOOJIEMH Y Taly3l eHepreTHYHOr0 MAlIMHOOYAyBaHHS a00 y MPOIeci HaBYaHHS,
mo  mepexbadae  3aCTOCYBaHHS ~ TEOpid  TEIUIOMAacOOOMIHY, TEXHIYHOI  TEPMOJUHAMIKH,
rigporazoauHamMike, TpaHchopmarlii (MepeTBOPEHHs) C€Heprii, TEXHIYHOI MeXaHIKH Ta METOJIB
BiJIMIOBITHUX HAYK 1 XapaKTePHU3YEThCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB.

3acanvni komnemenmuocmi,

3K 3. 3xaTHiCTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHHUX CUTYaIlisX;

3K 17. 3paTHICTh OLIHIOBATH TEXHIYHY Ta €KOHOMIUHY JOIUIBHICTh TEXHIYHUX PIIICHb B
rajy3i eHepreTUYHOr0 MATMHOOY/TyBaHHS.

Daxosi kKomMnemeHmHoCmi.

@K 2. 31aTHICTh 3aCTOCOBYBATH CBOI 3HAHHS 1 PO3YMiHHS Ul BU3HAYCHHS, (POPMYIIFOBaHHS i
BHPIIICHHS 1H)KCHEPHHUX 3aBJIaHb 3 BUKOPUCTAHHSM METOIB €ICKTPUYHOI IH)KEHEpii;

@K 4. 3naTHiCTh 3aCTOCOBYBATH CTaHAAPTHI METOM PO3PAXyHKY IPU MPOEKTYBaHHI JAeTaneu i
BY3JIiB €HEPreTUYHOTO 1 TEXHOJOTIYHOTO 008 IHAHHS;

OK 5. 3gaTHICTh PO3pOOIIATH eHEepro30epiraodi TEXHOJIOTII Ta eHEProonaHi 3aX0I1 ITiT Yac
MPOEKTYBaHHS Ta €KCILTyaTallii EHePreTUYHOTO 1 TEIIOTEXHOJIOTIYHOTO 00JIaIHAHHS.

3. IlepenymoBH 115l BUBYCHHS JUCHUILIIHA
[lepexymoBaMu /715t BABUEHHS 1aHOI JUCHUIUTIHY € TaKi MPEIMETH: BUIIa MaTeMaTHKa, (i3uka,
TEOpeTUYHA MEXaHIKa.

4. OuikyBaHHI pe3yJIbTaTH HABYAHHA

BuBueHHs HaBYANBbHOI TUCHUILIIHU Nependadae GopMyBaHHS Ta PO3BUTOK y CTYJEHTIB TaKUX
pe3ysbTaTiB HaBYaHHS.

IIpoepammi pezynomamu Ha8YAHHA:

I[Pl 3HaHHAd 1 PpO3YMIHHSA MaTeMaTWKH, (i3UKH, TEMIOMacoOOMiHY, TEXHIYHOI
TEPMOJMHAMIKH, TiIporazoinHaMiku, TpaHchopmalii (IepeTBOPEHHs) €Heprii, TEXHIYHOI MEXaHIKH,
KOHCTPYKLIHHUX MaTepialliB, CUCTEM aBTOMATHU30BAHOI'O MPOEKTYBAaHHS E€HEPreTMYHUX MallUuH Ha
piBHI, HEOOX1THOMY JUIsl JOCSTHEHHS pe3yJIbTaTiB OCBITHBOI IPOrpaMu;

[P 3. Po3yMmMiHHS MMPOKOTO0 MDKAWCIMILIIHADHOTO KOHTEKCTY  CIerianbHocTi 142
Enepreruune MalmmHOOyAyBaHHS,

I1P 6. Po3pobnsiTit 1 TpOeKTyBaTH BUPOOWM B Taly3i €HEPreTMYHOro MAaIMHOOYTyBaHHS,
MPOLIECH 1 CUCTEMH, 1110 3a/I0BOJIBHIIOTh KOHKPETHI BUMOTH, SIKi MOXYTh BKJIFOUATH 0013HAHICTh MPO
HETEXHIYH1 (CYCHUIbCTBO, 3/J0POB's 1 0e31eKa, HABKOJUIIIHE CEPEJOBUILE, EKOHOMIKA 1 IPOMUCIIOBICTD)
acleKTH; OOpaHHs 1 3aCTOCOBYBAHHS a/IeKBaTHOI METOAOJIOT] MPOEKTyBaHHS;

ITP 9. 3acrocoByBaTH HOpMAaTHBHI JOKYMEHTH 1 INpaBHJa TEXHIKM OE3MEKH MPH BUPIMICHHI
npodeciiiHuX 3aB/laHb;

[P 11. Po3ymiHHS 3acTOCOBYBAaHMX METOAMK MPOEKTYBaHHS 1 JOCHiKeHb Yy cdepi
€HEepPreTUYHOr0 MAIMHOOYTyBaHHS, a TAKOXK X 0OMEXEHB;

[P 12. 3actrocoByBaTH TpaKTHYHI HABUYKHA BHUPINICHHS 3aBJaHb, IO IependadaroTh
peaizaliio iHKeHEepHUX MPOEKTIB 1 MPOBEACHHS JOCIIKEHb,

[P 14. 3actocoByBaTM HOpPMH IHXKEHEPHOI TMpaKTUKU y cdepi EeHEepreTuYyHOro
MaIMHOOYyBaHHS.



5. IlporpamMa HaBYaJIbHOI AMCHUIIIHA

3-i cemeTp. MoayJs 1

3microBuii Mmoayas 1.1. OcHoBM onopy marepiaJjis
Tema 1. [Ipeamer Ta 3amaui Kypcy. Tunu enemMeHTIB KOHCTPYKIA. Po3paxyHKOBI cxemu Ta
BU/IM HaBaHTaxeHb. OCHOBHI JIONYIIEHHS 1 TiMOTe3u 3 onopy Marepiaiis. Jliteparypa: [1], ¢.9-16; [2],
¢. 9-26; [5], c. 5-10.

Tema 2. I'eomeTpuuHi XapaKTEPUCTHKH IUIOCKUX mepepisiB. CTaTW4Hi MOMEHTH ILUIOLI.
Koopaunatu nentpa Baru mnepepidy. MoMmeHTH iHepuii mpoctux ¢iryp 1 CKIQgHUX Iepepi3iB.
MomeHTH iHepIil BiTHOCHO MapajelbHUX OCeH. 3aJle)KHICTh MIXX MOMEHTaMHM iHEpIil mpu MOBOPOTI
KOOpAMHATHHUX Ooceil. [10710)KEeHHs TOJIOBHHUX OCEil Ta TOJIOBHI MOMEHTH 1HEPIIii.

Jliteparypa: [1], ¢.17-36; [2], c. 53-64; [3], c. 13-18

Tema 3. BusnaueHHs BHyTpilmIHIX cuiaoBuX @QakTopiB. Merton mnepepi3iB. BuznadeHHs
HanpyXeHb. B3a€MO3B’S30K MK HANPYKEHHIMH Ta BHYTPIIIHIMH CHJIOBUMHU (DaKTOPAMHU.
Busnauenns nedopmariiii. [losaTTs 0 nedopmariisix Ta nepeMimeHHSX.

Jlitepatypa: [1], c. 37-43; [2], c. 27-52; [3], c. 19-28.

Tema 4. MexaHiyHl XapaKTepUCTHKH MaTepialib. BI/IHpO6YBaHH}I MaTepiaiB Ha PO3TATraHHS,
CTHCKaHHS, KpydeHHs. XapaKTepHCTUKH MIIHOCTi, MPYKHOCTI 1 IUIACTHYHOCTI. BmimuB pi3HHX
dakTopiB Ha MexaHiyHi BiacTUBOCcTi MatepianiB. Koedimient 3amacy winHocti. Jlomyctumi
HaIpPYKEHHS.

Jlitreparypa: [1], c. 83-114; [2], c. 65-76. [5], ¢.20-57.

3microBuii Mmoayasb 1.2. [le¢opmanii HeHTPaJIBLHOIO PO3TATYBAHHA-CTHCKAHHSA,
3CYBY, KPYTiHHA

Tema 5. BuzHaueHHS TO3M0BXKHIX CHJ, HallpyXeHb 1 MEPEeMILIEHb CTATUYHO BHU3HAUEHOTO
Opyca. [ToOynoBa emntop cUIOBUX 1 KIHEMAaTHYHHUX (AKTOPIB PH PO3TATYBaHHI-CTUCKaHHI Opyca.
Jlitepatypa: [1], ¢. 115-130; [2], c. 37-46; [3], c. 19-22; [5], ¢.10-19.

Tema 6. Po3paxyHOK CTaTHUHO HEBH3HAUyBAHUX CTEP)KHEBUX KOHCTPYKIIiM Ha po3TAraHHA 1
CTHCKaHHS.

Jliteparypa: [1], c. 130-140; [2], c. 47-52; [3], ¢. 23-28; [5], c.40-46.

Tema 7. OCHOBHI MOHATTS PO HAIIPY)KEHUI cTaH Tija B Touli. KnacuuHi Teopii MIlIHOCTI.
Jliteparypa: [1], ¢.152-191,; [5], ¢.13-17

Tema 8. [lepopmaris 3cyBy. 3akon ['yka mpu urcromy 3cysi. [lepeBipka MilTHOCTI 1 JOMYCTHMI
HaTpY)KEHHsI TP YHCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MHWHAHHS TBHHTOBHX, 3aKJICITKOBHX,
IIMOHKOBHX Ta 3BAPHUX 3’ €JHAHb.

Jliteparypa: [1], ¢.193-205; [2], ¢.89-100; [5], ¢.58-67.

Tema 9. Kpydyenns Bama. KpyTtHuii MoMeHT, HanpykeHHs i aedopMariii mpu KpydeHHi Baja.
Enropu KpyTHUX MOMEHTIB 1 KYyTiB 3aKpydyBaHHs Bajia. PO3paXyHKH Ha MILHICTb 1 KOPCTKICTb MpH
Kpy4Y€HHI Baja.

Jliteparypa: [1], c. 206-216; [2], c. 50-53; [3], c. 28-33; [5], ¢.79-97.



Tema 10. 3aranpHi nmonoxkeHHs npo nedopmartito 3runy Oanok. Tunu omop Oanok. [Tonepeuni
CHJIM 1 3rMHajbHI MOMeHTH M B mepepizax Oanku, ix emopu. JudepeHIiiiHi 3a1eXHOCTI MpH
sruHanHi. OcobuBocTi entop Q 1 M. HopmainbHi Ta 1OTHYHI HaNIPy>KEHHS MPH IUIOCKOMY 3THHAHHI, 1X
emIopu A7 pizHUX (HopM monepevHux nepepisis. Po3paxyHok 6anok Ha MIHICT MPU 3THHAHHI
Jliteparypa: [1], c. 237-261; [2], c. 101-152; [5], c. 158 -179.

4-ii cemecTp. MoayJnb 2

3micToBuii Moy b 2.1. BuzHaYeHHsI epeMillleHb CTATHYHO BU3HAYEHUX
i cTATHYHO HEBU3HAYEHUX 0araTo NPOroHHMX 0AJIOK.

Tema 11. Jludepennianpae piBHAHHS 3iTHYTO1 oci Oanku. BuzHaueHHs repeMilieHb
iHTEerpyBaHHAM AU(epeHIiaabHOro piBHAHHS. Bu3HaueHHs nepemiliens y 6aikax METoaoM
MOYATKOBHX ITapaMETPiB.

Jliteparypa: [1], c. 265-290; [2], c. 153-170; [4], c. 12-18; [5], c. 170-179.

Tema 12. 3aranbHi TeopeMu Mpo NpykHi cucteMu. [loTeHITianbHa eHepris IpyKHOT
nedopmartii. 3aranbHi MOHATTS. Y3arajJbHEeHI CHIIM 1 y3arajJbHeHi epeMilIeHHS .
Jliteparypa: [1], c¢. 354-362; [5], c. 216-218.

Tema 13. Teopema Kactinbsino. Interpan Mopa. O6uucienss interpaniB Mopa 3a npaBuiom
Bepemarina.

BusHaueHHs1 mepeMmillleHb MPYKHUX CUCTEM EHEPreTUYHUMHU METOJJaMU Ha OCHOBI TEOpPEMHU
Kacrinesno. [arerpan Mopa. OGuncnenns inTerpainiB Mopa 3a npasmiom Bepemiarina.

Jliteparypa: [1], c. 365-384; [2], c. 171-180; [5], c. 218-225.

Tema 14. 3run ctaTUYHO HeBU3HAYeHUX Oajok. OCHOBHI MOHATTS Ta BU3HAYCHHS. Po3paxyHOK
OJTHOTIPOTOHHHUX OanoK crocoOoM MOpiBHIHHS Aedopmariiil. 3ruH MPOTOHHUX HEPO3PIZHUX OalloK.
Teopema TppOX MOMEHTIB.

Jliteparypa: [1], c. 386-412; [2], c. 182-190; [4], c. 26-31. [5], c. 225-234.

3micToBuii MoayJb 2.2. CkJaHuii omip Ta TUHAMIYHA Tisl CHJI

Tema 15. Cxnannuii onip. Koce 3runanns Opyca. 3ruH Basia 3 kKpydeHHsM. [lepeBipka MiTHOCTI

3 BIJIIIOBITHUMHU TEOPISIMH.
Jlitepatypa: [1], ¢. 325-353; [2], c. 191-210; [4], ¢.18-26.; [5], c.186-206.

Tema 16. CTifiKICTb CTUCHYTHUX CTepXkHIB. EilllepoBl HampyKeHHS Ta CWIM JUIsl CTEPXKHIB 3
PI3HUM 3aKpilIeHHSIM KiHLiB. KpUTH4HI HanmpykeHHs Ta iX BU3HaueHHs 3a rpadixom lllamancbkoro
Ta (OpMYJIOI0 SICHHCHKOTO.

Jliteparypa: [1], c. 492-508; [2], c. 211-228; [4], ¢.31-33; [5], ¢.251-262.

Tema 17. YnapHe HaBantaxeHHs. [lepemilieHHs 1 HaNpy>KE€HHS MPYKHOI CUCTEMU TpPU yaapi
OIMHUYHUM BaHTaxeM. [ToHATTS KoedilieHTa AMHAMIYHOCTI.
Jliteparypa: [1], c. 590-612; [2], c. 229-236; [5], ¢.268-272.

Tema 18. Omip marepiaiiB Npu MOBTOPHO-3MIHHMX HAINPYKEHHSX. SIBHIlE BTOMH MaTepialiB.
Crazii BTOMHOTO TIOIIKO/DKEHHS. XapaKTEpPUCTHKH IHMKIY HarnpyxeHb. KpuBa BTOMH MaTepiaiy.
Bu3HayeHHs rpaHUIl BUTPUBAJIOCTI. BIUIMB KOHCTPYKTHBHO-TEXHOJIOTIYHHX (DAaKTOPIB HAa TPAHUIIO
BUTPHUBAJIOCTI MaTepianiB. Po3paxyHOK Ha MILIHICTh TP MMOBTOPHO -3MIHHUX HANPY>KEHHSX.

Jliteparypa: [8], ¢.562-590; [2], c. 239-244; [5], ¢.272-282.



5.1 TemaTHYHHHA IJIAH HABYAJIHLHOI JHUCIHHUILTIHA

Kinekicts roauu
HazBu 3MiCTOBHX MOJYIiB 1 TEM AcHHa (opma - 3a04Ha dopma -
y TOMY 9HCITI y TOMY YHCITi
YEpOro Ty pakT | 1ab. | c.p. Yeroro Iy pakT | J1ab. | c.p.
1 2 3 4 5 6 7 8 9 10 | 9
3-ii cemecTp
Moayas 1

3micToBuii MoayJb 1.1. OcHOBH onOpy MaTepiaJiB

Tema 1. [Ipeamer ta 3agadi Kypcy. Tunu enreMeHTIB KOHCTPYKIiii. Po3paxyHkoBi 3 2 1 2
CXEMH Ta BUJM HaBaHTaXeHb. OCHOBHI JTIONMYIICHHS 1 TIIIOTE3H 3 OMOPY MaTepialiB.

Tema 2. 'eoMeTpuyHI XapaKTEPUCTUKU TUIOCKUX mepepi3iB. CTaTUYHI MOMEHTH
wiomi. KoopauHatu nentpa Baru nepepizy. MomenTu inepuii mpoctux ¢iryp i
CKJIaJIHUX Tepepi3iB. MOMeHTH iHepIlli BIIHOCHO MapajelbHUX OCel. 3allekHICTh 5 4 - - 1 4
MK MOMEHTaMH iHEpLii MpH TOBOPOTI KOOpAMHATHHX ocel. IlomokeHHs
T'OJIOBHUX OCEH Ta rOJIOBHI MOMEHTH 1HEPITi.

Tema 3. BusnaueHHs BHyTpIiIIHIX CcwWIOBUX ¢akTopiB. Meton mepepisis. 20 2 2 -
BusnauenHs HampykeHb. B3a€MO3B’S30K MK HANpyXEHHSAMH Ta BHYTPIIIHIMH

o . 5 4 - - 1 3
cuioBuMu (akrtopamu. Busnadenns aedopmaniii. [lonstrs o agedopmamisx ta
MIePEMIITICHHSX.
Tema 4. MexaHiuHI XapakTepUCTUKH MarepiaiiB. BunpoOyBaHHs marepianiB Ha
pPO3TATaHHS, CTHUCKAHHS, KpPY4YeHHsS. XapaKTePUCTHUKU MIIHOCTI, MPYXKHOCTI 1 7 2 i 3 5 7

IIaCTUYHOCTI. BruinB pi3HMX (akTOpiB Ha MEXaHIUHI BJIACTUBOCTI MaTepiaiB.
KoeditienT 3anacy MinHocTi. JlonycTuMi Hanpy» eHHs.

Pa3zom 3a 3micToBuM moayJiem 1.1 20 12 - 3 5 20 2 2 - 16

3microBuii MoayJsb 1.2. ledpopmanii po3TAryBaHHA-CTUCKAHHS, 3CYBY, KPYY€HHS

Tema 5. BusHaueHHs MO370BXHIX CHJ, HampyKeHb 1 IMEpPEeMIlIeHb CTaTUYHO
BU3HaueHoro Opyca. [loOymoBa emrop CHJIOBHX 1 KiHEMaTUYHUX (aKTOPIB TMPHU 9 4 - 3 2 8
PO3TAryBaHHI-CTUCKaHHI Opyca.

Tema 6. Po3paxyHOK CTaTHYHO HEBU3HAYYBAHMUX CTEPKHEBUX KOHCTPYKIIN Ha

. 3 2 - - 1 3
PO3TATaHHS i CTHCKAHHS. . ' ‘ ‘ 40 5 i 5
TgMa 7.‘OCHOBH1 MOHATTSA MPO HANPYKEHUM CTaH Tina B Toull. Kimacuuni Teopii 3 5 ) ) 1 3
MIITHOCTI.

Tema 8. [lepopmariis 3cyBy. 3akoH ['yka npu unctomy 3cyBi. [lepeBipka mMitHOCTI
1 JOMyCTUMI HampyXeHHs MPH YUCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MMHaHHS 7 2 - 3 2 5)

I'BUHTOBUX, 3aKJICIKOBUX, IIMTOHKOBUX Ta 3BAPHUX 3’€)IHaHI).




Tema 9. Kpyuenns Banma. KpyrHuii MOMEHT, HampyxeHHS 1 aedopmariii mpu

Kpy4deHHI Baja. Emropu KpyTHHX MOMEHTIB 1 KyTiB 3aKpydyBaHHS Baja. 9 4 3 2 8
Po3paxyHKH Ha MIITHICTH 1 )KOPCTKICTh MTPH KPyUEHHI BaJia.
Tema 10. 3aranpHi MonoxkeHHs 1po nedopmartiro 3runy o6anok. Tunu onop 6anok.
[Tomepeuyni cmnm 1 3ruHanbHI MOMEHTH M B mepepizax Oanku, iX eHIopH.
Judepentiiiai 3anexxHocTi mpu 3ruHanHi. OcobmuBocti emop Q 1 M. Hopmanbhi 9 4 3 2 9
Ta JIOTHYHI HANpPY)KEHHS NPU TUIOCKOMY 3TMHAHHI, iX emopu A pizHuX (opm
MONIEPEYHMX TNepepiziB. Po3paxyHok 0ajok Ha MIIHICTh MPY 3THHAHHI
Pa3owm 3a 3micToBUM Moayjem 1.2 40 18 12 | 10 40 2 36
Pa3zom 3a moayJiem 1 60 30 15 | 15 60 4 52
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1 | 2 [3]4]5]6] 7 |8]9]10] 9
4-ii cemecTp
Moayasb 2

3micToBuii MmoayJb 2.1. OcHOBH onOpy MaTepiaJjiB
Tema 11. [udepenuianpHe piBHAHHSA 3irHyToi oci Oanku. Bu3HaueHHS mepeMilieHb
IHTErpyBaHHIM JHUQEPEHIIATBLHOTO piBHSAHHA. Bu3HaueHHs mnepemimeHs y Oankax wmeromom | 10 | 4 | 3 | - | 3 9
MOYaTKOBUX MAapaMETPiB
Tema 12. 3aranbHi TeopeMu Mpo NpyxkHi cucteMu. [loTeHIianbHa eHepris MpyKHOI aedopmartii. 5 (2192 .11 5
3arajpHi MOHATTS. Y3arajibHEH1 CHIIH 1 y3araJbHeH] MepeMilleHHs o8 12121 -
Tema 13. BusznaueHHs nepeMillleHb NPYKHUX CHUCTEM EHEPreTUYHUMH METOJaMU Ha OCHOBI s lalol-]> 7
teopemu Kactinbsno. larerpan Mopa. O6uncnenss interpainiB Mopa 3a npasuiom Bepemarina
Tema 14. 3ruH cTaTHYHO HEBU3HA4YeHUX Oaysok. OCHOBHI HOHATTS Ta BU3HAueHHS. Po3paxyHok
OJTHOIIPOTOHHHX OaJIOK CrIocoOOM MOPiBHSIHHSA Nedopmaniid. 3TuH MPOroHHUX HEpo3pi3HuX Oamok. | 5 | 4 | - | - | 1 3
Teopema TppOX MOMEHTIB.

Pa3om 3a 3micToBuM moay.sem 2.1 28 |14 |7 | - | 7128 |2|2] - |24
3micToBuii MmoayJb 2.2. Ckaaanuii onip. CTiliKicTh CTEepP:KHIB Ta yiapHe HaBaHTa:KeHHs J[01aTKOBI NUTAHHSA 3 ONOPY MaTepiaJiB.
TeMa 1.5. CKJ‘IaL[HHI?I omip. Koce 3runanns Opyca. 3ruH Bana 3 Kpy4deHHsM. [lepeBipka MilIHOCTI 3 111alal-]3 8

BiJIIIOBITHIMH TEOPisIMH
Tema 16. CTilikicTh CTUCHYTUX CTEpKHIB. EillepoBi Hanpy>KeHHs Ta CHJIU JJIsl CTEPKHIB 3 PI3HUM
3aKpitUIeHHsAM KiHIiB. KpuTu4HI HampyXeHHs Ta iX BH3Ha4deHHs 3a rpadikom Illamancekoro Ta | 8 | 4 | 2 | - | 2 8
dbopmynoro ScHHCHEKOTO
Tema 17. YnapHe HaBaHTakeHHs. [lepemillleHHs 1 HamnpyKe€HHS NPYKHOI CHCTEMHU MpHU yAapi s lalol.]> 32 |2|-1|2 2
OJIMHUYHUM BaHTaxeM. [ToHATTS KoedilieHTa JMHAMIYHOCTI
Tema 18. Omip marepianiB mpU HOBTOPHO-3MIHHUX HANpPYKEHHSAX. SIBUIE BTOMH MaTepiaiB.
Cranii BTOMHOTO TMOIIKO/DKEHHS. XapaKTePUCTUKU LUKy HampykeHb. KpuBa BTOMHU MaTepiaiy. 5 (4| -|-11 5
Bu3HayeHHs rpaHuill BUTPUBAIOCTI. BIIJIMB KOHCTPYKTUBHO-TEXHOJIOTTYHUX (DaKTOPIB HA TPAHULIIO
BUTPHUBAJIOCTI MaTepianiB. Po3paxyHOK Ha MIIIHICTh IPH MOBTOPHO -3MIHHUX HaNpPY>KEHHSAX
Pa3om 3a 3MicToBUM Moayjem 2.2 32 116/ 8| - |1 8]32|2]|-]2]28
Pa3om 3a Mmoaysem 2 60 |30 15| - |15] 60 |4]2]| 2 |52
3arajibHa KUIBKiCTh TOAUH 120 |60 15[15]90/120 (8|4 | 4 |104
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5.2 Temu 1a00paTOPHUX 3aHATH

Cemectp 3

No KinbkicThb

3/m Tema 3aHATTS TOJIMH

neHHe | 3a0uHe

1 BI/I3Ha.‘IeHH}I MEXaHIYHUX XapaKTePUCTHK MIIHOCTI ¥ TJIACTHYHOCTI 3 1

MaTepialy mpu po3TSATaHHi 3pa3Ka

2 BnququH;I XapaKTePUCTHK npymgogTi Marepiany npu posTgrgHHi Ta 3 05

nepesipka npuHuuny Cen-BeHana i TinoTes3u IIOCKUX NnepepisiB ’

3 BI/Inpo6yBgHH>1 MaTepiany Ha KPY4YCHHS 1 BU3HAUECHHS MOAYJIS 3 1

PY>KHOCTI IPU 3CYBi
4 Po3paxyHKH Ha MIIHICTb 1 )KOPCTKICTh BaJIiB IMPU KPYYCHHI1 3 0,5
5 ExcniepuMmenTasibHa repeBipKa rinoTe3 YuCTOro 3ruHaHHs 0aok 3 1
Pazom: 15 4
5.3 TeMu NpakTUYHHUX 3aHATH
Cemectp 4
No KinpkicTs rogux
Hasga remu
3/m JICHHE 3a04He

1 Bu3HaueHHS TeOMETPUYHUX XaPaKTEPUCTHUK TUIOCKUX 3 1
nepepiziB CKIaIHOI (hopMHU

5 BusHaueHHS POJOIBHUX 3YCHIIb, HAIIPYXKEHb 1 IEPEMIIICHb Yy 9 1
CTaTHMYHO BU3HAYEHOMY Opyci

3 Po3paxyHok Ha MIIHICTh 1 JXOPCTKICTb BaliB 3 KPYIJIHM 9 05
nepepizom ’

4 Po3paxyHoK Ha MIIHICTB 1 )KOPCTKICTh 0aJIOK (CTEPXKHIB) MPHU 4 05
3TUHAHHI ’

5 Po3paxyHok Baja Ha MILHICTh 1 KOPCTKICTb NPHU 3TUHAHHI 3 2 05
KPY4EHHIM ’
Po3paxyHKu Ha CTIMKICTh CTUCHYTHX CTEPXKHIB

6 2 0,5
Pazom: 15 4




5.4 Camocriiina po6oTa

3/1

Haszsa Temn

KinekicTs ronuu

Jlenna
dbopma

3aouHa
dhopma

3-ii cemecTp

BI/I3Ha‘ICHH}I FeOMeTpI/ILIHI/IX XapaKTepI/ICTI/IK INIOCKUX CKJIaAHUX
diryp

BunpoOyBanHsi MaTepiadly npu pPO3TATYBaHHI Ta CTHCKaHHI
3pa3ka. PoOora, sika BUTpadaeThCs Ha JeOpMyBaHH 3pasKa MpH
po3TaryBaHHI  (CTUCKYBaHHI) 1  TOTCHIIAJIbHA  €HEpris
nedopmariii.

Busnauenns nedopmariiii, HampyKeHb 1 TMEpEeMIllIeHb TpH
po3TAraHHi (CTUCKaHHI) MPSAMOJIHIKHOTO cTepkHs (Opyca).
[ToGynoBa emop MOB3AOBKHIX CHJI HNPYXHOCTI, Hallpy)XeHb Ta
nepeMilleHb  MOMEpeyHHX  mepepiziB  Opyca mpu  Horo
PO3TATYBaHHI-CTUCKAaHHI 3 YpaXyBaHHSIM BJIAaCHOI Baru

BusHayeHHs ~ OCbOBMX  BHYTPIOIHIX CHJI B CTaTHYHO
HEBH3HAYYBaHUX CTEP)KHEBHX CUCTEMax Pi3HUX TUMIB: 3’€IHaHI
CTEep)KHI MiJI €0 30CEPEKEHOI CHIIM 1 «MOHTa)XXHa» 3aJaua;
CHCTeMa CTEpXHIB 3 IKOpPCTKUM Opycom. IloHsTTs mpo
KOHIICHTPALII0 ~ HAmNpy)KeHb 1 MEXaHi3M pyWHYBaHHA MpH
PO3TATYBaHHI.

Hanpy>xenns B Touni Tina i oro ckianosi. [loBHe Hanpy>keHHS i
MOro CKJIAOOBI Ha JOBUIBHO NOXWIK Iwromanmi. [ oJIoBHI
HampyXCHHsI 1 TOJIOBHI HampsMKH. MakcHManbHI JOTHYHI
HAMpyXEeHHsI 1 IUIOIIAJIKU, B SIKUX BOHHU J1t0Th. JIiHIIHI i1 KyTOBI
nedopmargii B Touri Tiuta. ['omoBHI 1 MakcHMaiabHI KyTOBI
nedopmarii. O6’eMHUI, IOCKUI 1 TIHINHUI HANIPYXEH] CTaHU.

3aranbHi MOHATTS MPO OLIHKY MIIHOCTI W KpUTEpii MILHOCTI.
KnacuuHi teopii miniHocTi. HoBi cy4yacHi Teopii MilIHOCTI.

BusnaueHHs HamnpyxeHb npu 3cyBi. Po3paxyHok Ha 3pi3 Ta
3MHMHAHHS 3aKJIETIKOBHX, IUTIIIEBUX Ta 3BapHUX 3 €IHAHb

Po3paxynok 3runy nBonporonnux 6anok. [Tobymosa emop M, Q

1,5

9

JudepenuianbHi 3aJIeKHOCTI IpU 3TUHaHHI Oanok. Po3paxyHok
0asoK Ha MIIHICTb. AHaJi3 HallPYXEHOro CTaHy y HeOe3meuHin
TOUI Mepepizy NpH 3THHaHHI OaloK

Paszom 3a 3-ii cemecTp

12,5

52

4-ii cemecTp

BusnaueHHs nmepemilieHb Oalkd  METOJAOM  IOYAaTKOBUX
rapameTpiB.

BusnauenHs HepeMiH_ICHL Oanku 3a TCOPCMOIO Kacrennsano.

Busznauenns nepemimiens 6aiku 3a iHTerpasiom Mopa i
ciocoboM Bepemarina.

Po3paxyHOK cTaTHIHO HEBU3HAYCHUX OAJIOK 332 TEOPEMOIO TPHOX
MOMEHTIB.

Cxnamnwmii omip. Kocwuit 3run Opyca. 3ruHanHs 0ajiok 3
PO3TATaHHAM (CTHCKAHHSIM).

1,5

[TonsTTS IO CTIMKY 1 HECTIHKY piBHOBary. [ToB3noBxHE
3ruHaHHs. ElnepoBi KpUTHYHI HanpykeHHs. Po3paxyHok
CTepXHIB Ha cTilKicTb. OOMexeHicTh popmynu Einepa. I'padik
[IIlumaHCHKOTO 1 BU3HAUEHHSI KpUTHYHUX HanpyxeHb. Dopmyna

13




SICUHCBKOTO.

Bunn nuHaMiyHUX HaBaHTAKEHB 1 3arajibHl METOAN TUHAMIYHUAX

7 po3paxyHKiB. BusHaueHHs HanpykeHb Y TPOCi Ipu MigioMy 1 5
BAaHTAXY C IPUCKOPEHHSIM.
8 VY napue naBantaxenns. Koedinient quaamigyaocTi. MexaHiuHi 1 7

BJIACTUBOCTI MaTepiajiiB MpH yaapi.

Broma marepianiB Busnadenns rpanuni Butpuanocti. Kpua
9 BTOMU Matepiany. [iarpamu rpaHudHuX HanpyxeHb Cmita i

. 2 8
Xews. Ilonarrs npo mMamouukioBy BTOMY. Po3paxyHok Ha
MIIHICTh TIPH MMOBTOPHO -3MIHHUX HANPY)KCHHSX.
Paszom 3a 4-ii cemecTp 12,5 52

5.6 Po3noain roquH 1Jis1 caMmocTiiiHOI podoTn

No KinpkicTs roguu
s/ Bua pobotu Jlenna 3aouyHa
dhopma dbopma
3-ii cemecTp

1 [TigroroBka 10 JeKIii 15 8

2 [TinroToBKa JI0 MPAKTHYHUX 3AHSTH - -

3 [TinroroBka 10 1a00paTOPHUX 3aHATH 12,5 8
4 CamocTiliHe BUBYEHHS TEM, 1[0 HE BXOJATH 10 JEKI[IHHOIO 125 56

Kypcy
5 [TinroToBKa JI0 MiICYMKOBOTO KOHTPOJTIO (3aTIK) 7,5 10
Pa3zom 3a 3-ii cemecTp 45 82
4-ii cemecTp

1 ITinroroBKa 110 JIEKIIA 75 8
2 [TinroroBKa 10 MPaKTUYHUX 3aHATH 17,5 12

3 ITinroToBka /10 1abOpaTOPHUX 3aHSTH - -
4 CaMoOCTIiHE BUBYECHHS TE€M, IIIO HE BXOJATH IO JCKI[IHHOTO 125 48

Kypcy

5 [TigroToBKa 0 MiICYMKOBOTO KOHTPOIIO (€K3aMEeH) 7,5 10
Pa3om 3a 4-ii cemecTp 45 78
VY cboro 3a JUCIUILIIHOIO 90 160

6. 3aco0m 1iarHOCTHKH pe3y/IbTaTiB HABYAHHSA TA METOIH iX 1€eMOHCTPYBAHHA

3aco0amM OIIHIOBaHHS Ta METOJIaMH JIEMOHCTPYBAHHS PE3yJIbTaTiB HABYaHHS €:

- 3BITH 3 BUKOHAHHS MPAKTUYHUX POOIT Ta iX pe3ysibTaTh Ha/lal0ThCs B MUCbMOBIN (opMi;

- 3BITM 3 BUKOHAaHHS J1a0OpaTOpHUX poOOIT Ta pe3yabTaTH iX BUKOHAHHS HAJAIOThCS B
MUCBMOBIH popMi;

- YCHI BIIMOBI/Ii HA TaOOPaTOPHUX Ta MPAKTHYHHUX 3aHATTAX;

- IOTOYHI Ta MiJICYMKOB1 BUJIU KOHTPOJIIO Y GOpMi TECTyBaHHS (TECTOBUI KOHTPOJIb);

- 3aJ1iK, €K3aMEH.

[Tin yac mpoBeaeHHSI KOHTPOJIbHUX 3aXOiB PIBEHb 3aCBOEHHS MaTepiajid 3MICTOBOTO MOIYJIs
OLIIHIOETHCS IIJISXOM MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIO 13 3aCBOEHHS MaTepiany, 3aXHCTy
1HIUBIIyaJIbHUX 3aBJaHb 32 TEMaMH TACIUTUTIHU.
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7. ®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHS cTyzaeHTa ouiHIoThes 3a 100-0anpHOO0 cuctemoro YHiBepcutery. IlimcymkoBa
OLlIHKa HaBYAJIBHOTO KYpCy BKIIIOYA€ B ceO€ OLIHKU 3 MOTOYHOIO KOHTPOJIIO 1 OLIHKH 3aKIIIOUYHOTO
icruTy.

Ilutoma Bara 3aKJIFOYHOTO ICIIUTY B 3arayibHiii cuctemi oIiHOK — 40 6anie. IlpaBo 31aBaTu
3aKJIIOYHUN 1CTIUT AA€ThCS CTYACHTY, AKii 3 ypaxyBaHHSM MaKCUMaJbHUX OalliB MPOMIDKHUX OIIIHOK i
3aKJIIOYHOTO icnuTy HaOupae He MeHuie 60 fanie. I1incyMKkoBa OIiHKa HABYAILHOTO KYypCY € CYMOIO
MPOMDKHHUX OIIIHOK 1 OI[IHKH iCTIUTY.

[ToToyHMiT KOHTPOJIb MPOBOJIUTHCS HA KOXKHOMY MPAKTUYHOMY Ta JJAOOPATOPHOMY 3aHATTI Ta
3a pe3y/bTaTaMH BUKOHAHHS 3aBJIaHb CaMOCTiHHOI poOoTH. Bin nependayae ouiHIOBaHHS TEOPETUUHOT
IIITOTOBKY 37100yBadiB BHINOI OCBITH 13 3a3Ha4eHOI TeMU (y TOMY YHCJIIi, CAMOCTIHHO ONpaIibOBaHOTO
Marepiay) i yac BUKOHaHHS 3aBJaHb IPAKTUYHUX Ta JTa00OPaTOPHUX POOIT.

3apaxyBaHHSI KpEIUTIB HAaBYAJILHOTO KYpCY MOXKJIMBO TUIBKH MICHSI IOCSATHEHHS pPEe3yJIbTaTiB,
sarmaHoBannx PITH/I, mo BupakaeTbCss B OAHIN 3 MO3UTUBHHUX OIHOK, MEpPeI0AYCHUX UYHMHHHUM
3aKOHOJABCTBOM.

7.1 ®opMu KOHTPOJIIO pPe3yabTATIB HABYAJIBLHOI TiJIbHOCTI CTY/IEHTIB
Ta IX OLiHIOBaHHSA
Kpurepii oninioBanHsi 1abopaTopHux poodit

ban Kpurepii oriHroBaHHS

Pobota BukOHaHA y BCTaHOBIICHHWI TepMiH. BuKOHAaHA caMOCTiifHO, YiTKO cCPOpMYIIbOBaHi
8 i1 Ta 3aBJaHHS JTOCHipKeHb. OTpuMaHi pe3ynbTatu 00poOIieHI KOPPEKTHO. Y BHCHOBKax
MIPOBE/ICHA KOPEKTHA IHTEpIpETAIlisi pe3yIbTaTiB.

Pobota BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyIeHT BUKOHYE J1a00paTOpHy poOOTY 3riTHO
6 3 THCTPYKITI€I0, 1HOMI TICIIsI KOHCY/IbTAIlll BUKIIA[a49a; B I[IJIOMY TIPABHIBHO CKJIA/Ia€ 3BIT Ta
pPOOHUTH BUCHOBKH.

Po6oTa BHKOHaHA 3 MOpPYIIEHHSM BCTaHOBIEHUX TepMiHiB. CTyIE€HT BUKOHYE MPAKTUUYHY
4 poOOTYy 3TIIHO 3 IHCTPYKIIEIO, 1HOMI TICIS KOHCYJbTAIlli BUKJIaaaya; CKJIaIae 3BIT, 11O
MICTUTh HETOYHOCT] Y BUCHOBKAX Ta MOMUIIKH.

Pob6oTa BUKOHaHA 3 MOPYIIEHHSM BCTaHOBJIEHUX TepMiHIB. CTyIE€HT BUKOHYE MPAKTUUHY

2 MiJ KepIBHUITBOM BHKIJAJgaya; CKJIAJEHUI 3BIT MICTUTh HETOYHOCTI y BHCHOBKax Ta
TIOMUJIKH.
0 PoGota He BUKOHYBajacs.

KpuTepii oniHIOBaHHSA NPAKTUYHHUX POOIT

ban Kpurepii onjiHtoBaHHS

Pobora BukoHaHa y BCTaHOBJEHMHM TepMiH. BukoHaHa camocTiiiHO. 3acTOCOBYBAaJHCS
8 KOPEKTHI METOAM BHUKOHAHHSA pPO3paxyHKiB. Y BHCHOBKax IIPOBEJEHAa KOPEKTHa
IHTEpIIpeTallisi pe3yJbTaTIB.

Po6ota BukoHaHa y BcTaHOBJICHHM TepMiH. CTYAEHT BUKOHYE IPAKTHUYHY POOOTY 3TiTHO 3
6 THCTPYKITI€I0, 1HOI TICIS KOHCYJbTaIlll BUKIJIagava; B I[IJIOMY MPaBUILHO CKJIAJa€ 3BIT Ta
pOOUTH BUCHOBKH.

PobGoTa BHKOHAHA 3 TOPYIICHHSIM BCTAaHOBJIECHUX TepMiHIB. CTYJACHT BUKOHYE MPAKTHUHY
4 poOOTY 3TigHO 3 IHCTPYKIIEIO, 1HOJI TICNsA KOHCYNbTallli BUKIaJaya; CKIaJae 3BiT, IO
MICTUTh HETOYHOCT] Y BUCHOBKAaX Ta MOMUJIKH.

Pobota BUKOHaHA 3 MOPYIIEHHSM BCTaHOBJIEHUX TepMiHiB. CTylI€HT BUKOHYE NMPAKTHUHY

2 poOOTYy TiJ KEPIBHUIITBOM BHKJIAAa4a; CKIAJACHUIN 3BIT MICTHTh HETOYHOCTI Y BHCHOBKAX
Ta TOMUJIIKU.
0 Pobota He BUKOHYBasacs.
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Kpurepii oniHIOBaHHS IOTOYHOT0 MOAYJIHLHOI0 KOHTPOJIIO 3HAHB Y (JopMi TeCTyBaHHS

[TpaBrinbHUX

BiagmoBinen, %

100 90 80 70 60 50 40 30 20 10

3-ii cemecTp

bana 20 18 16 14 12 10 8 6 4 2
4-ii cemecTp
bax 12 11 10 8 7 6 5 4 3 2
Kpurepii oniHIOBaHHSI KOHTPOJILHOI po00TH (17151 3204HOI opmu)
ban™* Kpurepii oriHroBaHHS
Po6oTta BuKkOHaHa y BCTaHOBJICHUH TepMiH. Martepiana BUKJIAICHO Y JOCTAaTHLOMY 00Cs31,
20/12 | aprymeHTOBaHO 1 y MpaBWIbHIN TOCTiOBHOCTI. [Tif yac 3axucTy poOOTH CTYAEHT BLIBHO
OpIEHTYETHCS B MaTepianax.
Po6oTa BrKOHaHa y BCTAaHOBICHHI TepMiH. MaTepiai BUKIIaIEHO Y JOCTaTHbOMY 00Cs31,
15/9 | ane wacTka BiAMoOBiAcH HaBeneHa Oe3 pe3yabTaTiB po3paxyHkiB. [1ig yac 3axucty podboTu
CTYJICHT BUIBHO OPIEHTYETHCS B MaTepiaiax.
PoGota BUKOHaHA 3 MOpPYIICHHSM BCTAHOBJICHUX TEpMiHIB. Marepian BHKIAIEHO Yy
10/6 MPABWIIBHIN HOCJIiIlOBHOC‘Ti, aje HeloCTAaTHBO TIOBHO, OUIbIIIA YacTKa BIiAMOBiAEH
HaBeZieHa Oe3 pe3yibTariB po3paxyHkiB. [lim uac 3axucty poOOTH CTYIEHT clabo
OpIEHTYETHCS B MaTepianax.
0 Po6ota He BUKoHyBanacs
* - ban 1-ro cemecTpy/6an 2-ro ceMecTpy
Kpurepii oniHIOBaAHHS MIICYMKOBOI0 KOHTPOJIIO Ta eK3aMeHy
ban Kpurepii onjiHtoBaHHS
40 CTyneHT BIANOBIB HAa BCl NMUTaHHS CaMOCTIHHO 0Oe3 TOMMIIOK Ta BIANMOBiAaE Ha
JOJTATKOBI TEOPETHYHI TUTaHHS 0€3 TOMHIIOK
30 CTyneHT BiMOBIB Ha BCl MUTaHHS CaMOCTIHO 0€3 MOMUJIOK, ajie BiAMOBI/l Ha T01aTKOBI
TEOPETUYHI MUTAHHS HE MOBHI
20 CTyneHT BiAMNOBIB MPaBHJIBHO HE Ha BCl MUTaHHS MPOTE BIAMOBIJAE HA JONATKOBI
TEOPETUYHI MUTaHHS 0e3 MOMIIOK
10 CTyneHT BiANOBIB HA BCl MUTaHHS 3 IOMIJIKAMHU, alie Ha JJOJJaTKOBI TEOPETUYHI MTUTAHHS
BiAMNOBIa€ 0€3 MOMHUIIOK
0 CTyneHT He BiJMOBIB HAa BCi MUTAHHS 1 HE MOXKE BIJMOBICTH Ha JOAATKOBI TEOPETUYHI
MUTAHHS
Y3arajbHI0K04i pe3yJIbTaTH NOTOYHOI0 KOHTPOJIIO 3HAHb
DopMa KOHTPOTIO MaxkcuManbHa KIJIBKICTE OajliB
Jlenna ¢popma ‘ 3aouHa Gopma
3-ii cemecTp
BukoHaHHS 71a00paTOpHUX POOIT 5 po6. x 8 6aniB =40 6aniB | 3 pod. x 8 6ami = 24 Gani
ITorounnii MmoxynpHui KOHTpoab | 1 MKP x 20 6aniB = 20 Ganis | 2 po6. x 8 Ganis = 16 Gais
BuKOHaHHS KOHTPOJIBHOT pOOOTH - 1 KP x 20 6axiB = 20 6anis
Bceboro 60 60
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4-ii cemecTp

BukoHaHHS TpakKTUYHUX POOIT

6 po06. x 8 6aniB = 48 GaiB

3 po06. x 8 6aniB = 48 GaiB

[Torounuii MOYIBHUA KOHTPOJIb

1 MKP x 12 GaniB = 12 6aniB

3 po6. x 8 6aniB = 48 OaiB

BukoHaHHS KOHTPOJIBHOI poOOTH

1 KP x 12 6aniB = 12 Gaiis

Bcroro

60

60

8. KpuTepii oniHloBaHHsI pe3y/ibTAaTiB HABYAHHS

No ai Jlenna ¢popma 3aouna Gopma
© 3MiCTOBOTO .
. Kinbkicts KinpkicTs
MOJYJIS 1 TEMH Buy po6oTH Sonin Bun po6otu Sain
3-ii cemecTp
3M T1, T3-4 JIaboparopHa pobora 8 Jlaboparopua 8
1.1 Ne 1 po6ora Ne 1
T1-4 [ToTouynuit Moy IbHUI 20 i i
KOHTPOJTb
TS JlaGopaTopHa poboTta 8 JlaGoparopna 8
Ne 2 pobota Ne 2
T8 JlaGopaTopHa poboTta 8 JlaGoparopna 8
3M Ne 3 pobora Ne 3
1.2 T9 JlaGopaTopHa poboTta 8 [IpakTruna poGoTa 8
Ne 4 Ne 1
JlaboparopHa pobora [TpakTuuna pobora
T10 Ne 5 8 Ne 2 8
T1-10 - - KonrtponsHna pobora 20
Mizeyxoen Tecr 2 Tecr 40
4-ii cemecTp
. JlaGoparopna
T1-2 [TpakTryna podoTa Ne 1 8 pobora Ne 1 8
M T3-5 [TpakTryna poboTa Ne 2 8 Tpaxmirina pobora 8
2.1 Nel
T8-9 [TpakTrynra podoTa Ne 3 8 HpaKTH;?; pobora 8
T11-14 IToTouHMit MOLYIBHUN 12 JlaGopaTopHa 8
KOHTPOJITb poGota Ne 2
T10-11 | Ilpaktuuna po6ota Ne 4 8 HpaKTH;?% pobora 8
31\;[ T15 ITpakTuyna pobota Ne 5 8 - -
' . JlabopaTopHa
T16 [MpakTryna podota Ne 6 8 poGora Ne 3 8
T11-18 - - KonrtponsHa pobora 12
Hfggﬁ;ﬁfbﬂﬂ Ex3amen 40 Ex3amen 40
Cyma 100 100
9. 3aco0n HaBYAHHSA
TexHiuHi 3acoOM HaBYaHHS: MYJIbTUMEAIMHUN TPOEKTOP, MNEPCOHAIbHI KOMII'IOTEPH 3

T IKJIFOYECHHSIM JI0 Mepexi [HTepHeT.
[Ipyu mnpoBeneHHI 3aHATH 3a JUCTaHIIMHOIO (OpMOIO HaB4aHHS (y MepioJ KapaHTUHY)
BUKOPHUCTOBYIOTHCSI TMCTaHIIMHI miuaTdopMu i iHdopmaliiHo-KoMyHiKalliiiHl TexHoioriii (Moodle,
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Google Classroom, DingTalk, ZOOM Cloud Meetings, Skype, Viber, WeChat, Telegram, comianbHi
MEpEeKi TOIIIO).

10.

11.

10. PexomenoBaHi pxepesia inpopmauii
OcHoBHa JiTepaTtypa

[Tucapenko I'.C., Kgitka O.JI., Ymancekuii €.C. Omip marepiamiB: MiApy4YHUK. 2-€ BHI.,
nomoB. 1 mepepod. / 3a pex. I'.C. ITucapenka. Kuis: Buma mikoma, 2004. 655c¢.
KopoctunsoB JLI., Jlyrinin O.€., Cnixrapeako B.B., Kopmmkos P.}O., Kiimenkos C.1O.,
Tepnuu C.B. Omip marepianis: Hau. mocioHuk, 2-¢ BuaanHs. Mukonais: HYK, 2019. 300 c.
MetoanuHi BKa3iBKM Uil CaMOCTIHHOI poOOTH CTYAEHTIB 3a04HOi (OpPMHM HABYAHHSA TNPHU
BUBYCHHI aucummuiinn «Onip marepianiBy: meroauuHi BkasiBku. Y.1. / JI.I. KopocTtuinbos,
C.10. Kimumenkos, /[.YO., JIutBunenko ta in. Mukonais: HYK, 2020. 48 c.
MeroauuHi BKa3iBKH I CaMOCTIHHOT poOOTH CTYIEHTIB 3a04HOi (opMU HaBYaHHS TpH
BUBUYEHHI jucturuiian «Omip matepianiB»: meroamuni BkasziBku; Y.II / JLI. Kopoctunbos,
C.10. Knumenkos, JI.YO., JIutBuneHko ta iH. — Mukonais: HYK, 2021. 52 c.
[IBa6’tok B. I. Omip MaTepiamiB : MAPYYHUK IS CTYH. 1HXK. CHEL. BUIIUX HaBY. 3aKJIAMIIB.
Kuis: 3nanns, 2016. 407 c.
30ipHHK 3a1a4 3 OMOpy MarepiaiiB: HaBd. mocid. / 3a pea. M.I. bobups. Kuis: Bumia mixona,
2008. 399 c.

Jonomixkna Jirepatypa

. Omip marepiasiB 3 OCHOBaMHU TeOpii MPYKHOCTI i IITACTUYHOCTI: MiAPYYHHK. Y 2 4., 5 KH. / 32

pen. B.I'. [TickynoBa. KuiB: Bumia mkomna, 1994.

Poitzman B.I1. [Ipukinagna mexanika. Omip marepianiB: HaBuanbuuii mocionuk. Kuis: Llentp
HaBYallbHOT JiTeparypu, 2004. 124 c.

Jlyrinin O.€., Jlymuenko O.M. HaBuanbHO-METOMUYHHN MOCIOHHWK 3 OIMOPY MaTepiaiB IS
CaMOCTIHHOT Ta 1HAMBIAYyaIbHOT poOoTH cTyneHTiB. Xepcon: Bunasuuurso TOB «bopuchen»
2016. 272 c.

Komoxwuuki L., Yepneupr M. 30ipHuk 3amau 3 omopy wmatepiaiiB. JlroOmin: JlrobmiHChKa
IlomiTexnika, 2014. 336 c.

Poiisman B.I1. Onip matepianis. Kopotkwuii kypc. JIpBiB: Adima, 2004. 110 c.

Indopmaniiini pecypcn
Caiit XHHI HYK: www://kb.nuos.edu.ua

Po3poonuxnu PII

3aBigyBau kadeapu cyiHOOyAyBaHHS Ta

PEMOHTY CYyAEeH, A.T.H., Ipod. lexposoces O.B.

K.T.H., CT. BUKJIA1a4 -f-_:.‘/ o S JlurBunenko . FO.
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JopaTku
IuTaHHA I MOAYJIBHOT0 KOHTPOJIIO

KonTposbHi nuranHs 10 1-ro moayiio

1. Tlosichutu, mo sBisie coO0K0 Hayka Mpo omip MmarepiamiB. OxapakTepu3yBaTH MOHSTTS
MIITHOCTi, KOPCTKOCTi 1 CTIMKOCTI KOHCTpYKLiH Ta ix enemeHTiB. Omnmcaté 00’€KTH, sKi
BHBYAIOTHCS B OITOP1 MaTepialliB.

2. Ommcaty OCHOBHI BuAM Je(OpPMYBaHHS CTEPXKHS Ta CYTh MPYXKHHUX 1 IUIACTUYHHUX
nedopmariiii. [TosicCHUTH, 1110 Ha3UBAIOTh BIAHOCHOIO JITHIMHOO 1 KYTOBOIO AchopMaIlisiMu 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 JIJIsi BU3HAUYEHHS MOJIOKEHHS LIEHTPa Baru mIocKoi Girypu.

5. TloscHuTH, IO HA3WBAIOTh OCHLOBUM, MOJISPHUM 1 BIILICHTPOBUM MOMEHTaMH 1HEPI TUIONT
¢irypu i1 Bkazatu Ha ix BiacTuBOCTi. Bummcatu Gopmynu Uit OCbOBHX MOMEHTIB iHEpIIii
TUIONI Kpyra i MPsIMOKYTHUKA BITHOCHO LEHTPaJbHUX OCEH Ta MOJSIPHOrO0 MOMEHTY 1HepIIii
Kpyra.

6. Hasectu Qopmynu [ BU3HAUYEHHS OCHOBHUX 1 BiJLIEHTPOBUX MOMEHTIB ILIOCKUX (Iryp

BiTHOCHO MapaJieIbHUX OCEH.

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

8. TlosicHuTH, 5IKi OCI HA3UBAIOTH TOJIOBHUMH OCSAMU 1HepIil. HaBectn Gpopmyiy uist KyTa, SKuid
XapaKTepu3ye MOJIOKEHHsS TOJOBHUX OCEH BIHOCHO OyIb-KUX LEHTPAIbHUX, a TaKOX
(dbopmynH Ui BU3HAYEHHS TOJIOBHUX MOMEHTIB 1HEpIIii TuIomti Girypu.

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

10. Buknactu kinacuikaiito 30BHIINIHIX CHJI, fKI JiI0Th Ha KOHCTPYKIi 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 3ycuiuis, sIKI A1OTh 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 COCOOM MOAAHHS X BEIMYMHHU JJIs PI3HUX MEPEPi3iB CTEPIKHS.

12. Onucatn  HampykeHO-Ie(QOpPMOBaHHMA CTaH TPU 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 (CTHCKaHH1) cTepxkHs. 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 JiarpaMd pO3TATaHHs CTajeil B KOOpAMHATaX ‘‘HaNpyXEHHS-
nedopmartis”, BKa3zaTH Ha 1X XapaKTepH1 IUISIHKM 1 TOUYKH. JlaTu O3HAa4YeHHd 1 MOKa3aTu, K
BU3HAYAIOTh BEIMYMHHA MEXaHIYHUX XapaKTEPUCTHK MaTepiaiy.

16. HaBecTn XapakTepUCTHKH MPY)KHOCTI 1 TMJIACTUYHOCTI MpH MO3M0BXKHIX JedopMalisx
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 MiIXOAW MIOJAO BCTAHOBJICHHS BEIWYMHH JIOMYCTHUMHUX HANpYKEHb B
pO3paxyHKax MIIIHOCTI MpH PO3TATaHHI-CTHCKaHHI. [losicHUTH 0co0aAMBOCTI BHOOPY IMX
HanpyXeHb JUISl IJIACTUYHUX 1 KPUXKUX MaTepialiB.

~
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Buknactu mponenypy po3paxyHKy Ha MIIHICTh 1 JKOPCTKICTh Ha TPHUKIAAl PO3TITaHHSI
(cTuckaHHS) cTepXKHs TpH i1 30cepexennx cuil. Ilokasaru moOyaoBy emop 0ChOBOI CHIIH,
HaMpyXEeHHsI 1 IepeMillleHHs TOIEPEYHOro Nepepi3y 3 ypaxyBaHHSIM BIACHOT Bar'd CTEPKHS.
Onucaru mpoueaypy poO3paxyHKy CTaTHYHO HEBHU3HAYHHMX CTEPKHEBHX CHCTEM IMpU
po3TsaranHi-ctuckanHi. [loka3aTu Ha TpUKIAAl CKJIaJaHHS YMOB CYMICHOCTI Aedopmariiit
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
BUITHCATH 3aKOH ['yKa Mnpu TakoMy Hamnpy>KeHOMY 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 KPY4YE€HHS B CTEP)KHAX (Banax). HaBectu niarpamy 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 MIOTIEPEUHOMY TIEepepi3i.

HaBectn ymMOBH MIIIHOCTI 1 JKOPCTKOCTI HpHU KpYy4eHHI cTepkHiB (BaiiB). OTpumaTtu
(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 HAIPY>KEHHs HAa TPHOX B3AEMHO MEPIECHINKYIISPHUX TUIOIMIAIKAX.
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 U BU3HAYEHHS! HOPMAJIbHUX 1 JOTUYHUX HANPY’KEHb Ha MOXHMIINX TUIOIIAIKAX.
[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 HAa3WMBAIOTh OANKOI, HABECTH OCHOBHI THIH Omop. /lath BU3HAUCHHS
CTaTMYHO BH3HAYYBAaHOI 1 CTaTUYHO HEBU3HAauyBaHOi Oanku. [lokazatm Ha npuKIaIi
BU3HAUEHHSl PEaKTUBHUX 3YCWJIb (CWJI, MOMEHTIB) MNpH IUIOCKOMY 3THMHAaHHI CTaTUYHO
BHU3HAUHOT OasKu.

Buxnacti mNOHATTS mepepi3ylouoi CHUIM B IONEpPEYHOMY Iiepepizi Oanku, BKa3aTH 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
Mo3Ha4eHHs 1 po3MmipHicTe. CdopMyaoBaTH NPaBUIO 3HAKIB Ta MOSICHUTH CIOCIO
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 nudepeHnianpHl 3aJ€KHOCTI MK BHYTPIIIHIMUA 3YCHJUIAIMHU 1 30BHIIIHIM
HaBaHTAXEHHAM OaJIKH JUIsl BUNIAAKY TIOCKOTO 3THHY.

Haectn ¢opmyny [uisi BU3HAYEHHS HOPMAJBbHUX HANPYXEHb NPU UYUCTOMY ILIOCKOMY
3ruHaHHi Oanku. Ha mpukiagax mokasaTtu moOynoBY €MIOPH IIMX HANpyXeHb 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.

KoHTpoJIbHI mUTaHHS 10 2-T0 MOAYJIIO.

36. HaBectn nudepeHuianbie pIiBHAHHSA 3ICHYTOI Oci Oaiky 1 3a]eKHOCTI MK CHIIOBUMH 1

KIHEMAaTUYHUMH eJIeMeHTaMU 3THHaHHS. [[0ICHUTH CyTh TPAaHUYHUX YMOB 11X HEOOX1/IHICTb.
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37. Buknactu mpouenypy BU3HAUYEHHS JIIHIMHUX 1 KyTOBUX IEPEMILICHb IMOMNEPEUHUX Iepepi3iB
Oanku Oe3mocepenHiM IHTETpyBaHHAM JH(EpEeHIIaTbHOro piBHAHHS 3ruHy. [loka3zaTu Ha
MIPUKJIAJI BU3HAYCHHS CTAJIUX 1HTETPYyBaHHS.

38. Bukyacti cyTh 1 HaBecTH (OPMYJIM METOY IOYaTKOBUX IIapaMeTpiB JJIsl BU3HAYCHHS
JIHIMHUX 1 KYyTOBHX IMEPEMIIEHb MONEPEYHUX Mepepi3iB MPU3MATUYHOT OAJIKU TPH 3TUHAHHI.
[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. JlaTu TOSICHEHHSI y3arallbHEHHM CHJIaM 1 mepeMilieHHsM. HaBecTH NMpuKiIagy y3arajibHEHUX
CWJI 1 BIIMOBIIHUX M mepeMimieHb. [lokazatu, Sk BH3HAYAETHCS TOBHE IMEPEMIIIECHHS TPH
OJTHOYACHIH i1 NEKUTbKOX HABAHTAXKECHb.

41. TlosicHUTH, SK BU3HAYAETHCSA E€IEMEHTapHa po0oTa 30BHIMHBOI cwiu. OtpumaTta (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 IE€PEMIICHb, 3alucaTH y MareMaTHuHiili dopmi i
MOSICHUTH HOTO 3aCTOCYBAHHS JI0 IPYKHHUX CUCTEM.

44.HaBectu TeopeMy MIpO B3a€EMHICTh POOIT Ta BUKIACTH TEOPEMY B3AEMHOCTI MEpPEMIIICHb.
[Toka3aTu Ha TPUKJIaJli BAKOPUCTAHHS BKa3aHUX TEOPEM IPHU PO3PaxyHKaX JIHIHHUX 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 BU3HAUEHHs NepEeMIIIeHb IPU 3TUHAHHI OJTHOIPOTOHOBOI OaJIKH.

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 BUIIaJIKy HaBaHTAKCHHs CTEP KHS Ta MPH MJIOCKOMY ITOIIepEYHOMY 3TMHAHHI.

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

49. ChopmymoBatu Teopemy Jlarpanxka. [lokazaTu 1i BUKOpUCTAHHS AJIs1 BU3HAUYEHHS 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 OalIli Mae Miclie CKJIaJHe 1 Koce 3ruHaHHs. Bunucartu ¢popmynu
JUIe BU3HAYCHHS HANpyXeHb (HOPMAJIbHUX 1 JAOTHYHUX) Ta MNEPEMIllleHb IMpPHU CKIATHOMY
3TUHAHHI. 3amMcaTH YMOBY MIIHOCTI NMPH CKJIQAHOMY 3TMHAHHI 1 MOSCHUTH, K 1i MOXHa
BUKOPHUCTATH IS TAOOPY PO3MIpIB mepepizy.
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52. TlosicHUTH YMOBH, KOJIM y BajJlax Ma€ Miclle 3TMHaHHS 3 KpyueHHsIM. Bunucatu dopmynu s
BHU3HAYCHHS HOPMAJIbHUX 1 JOTHUYHHMX HANpyXeHb NMPU TaKOMY BHIAIKy Ie(hOpMyBaHHS Ta
3amucaTy yMOBY MIITHOCTI. [Tokasarw, sk 13 yMOBH MIITHOCTI BU3HAYA€ETHCS JlIaMETp Balia.

53. OxapakTepu3yBaTl €Tald pPO3PaXyHKy CTAaTUYHO HEBU3HAYYBAHUX CTEPKHEBUX CHCTEM.
[TosicauTH, 110 TaKe OCHOBHA Ta €KBIBAJCHTHA CUCTEMH.

54. Bukiacta nopsiioK po3paxyHKy MIITHOCTI OJJHOIIPOTOHOBUX CTaTHYHO HEBU3HAUYBAaHHUX OaJIOK.
Ha mpuxnani 3ruHaHHA TpU3MaTHYHOI OAajKM IMOKa3aTH BH3HAYCHHS 3alBUX PEAKTUBHUX
3yCHUIIb.

55. Bukyacti MOHATTS TPO CTIMKICTh (GOpPMH PIBHOBAard MPYKHUX cHUCTeM. [lOsICHUTH, sKYy
BEJIMYHMHY HABAHTAKCHHS HA3UBAIOTh KPUTUYHOIO 1 3aITUCATH YMOBY CTIHKOCTI JUISI CTEPIKHSI.

56.3amucatu ¢dopmyny FEinepa s BU3HAYCHHS KPUTUYHOI CHUJIM IIAPHIPHO OOMEPTOTO,
OJTHOTIPOTOHOBOTO, MPU3MATHYHOTO CTEPXKHS, SKHH CTHCKYETHCS CTaJOI TI03/I0BXKHBOIO
cuioro. [losicHuTH, sik BcTaHOBUTH (DOpMY BTpATH CTIMKOCTI 1 rpadiuHo 300pa3uTH ii.

57.IlosicHuTH, SIK BIUIMBAIOTH YMOBH 3aKPIIUICHHS KIHI[IB CTUCHYTOTO CTEp)KHA Ha 3HAYEHHSA
EitnepoBoi cunm. 3amucatu 3araneHy (opmyny ans  BusHaueHHs EiinmepoBoi cuiu
MPU3MATUYHOIO CTEP)KHS 3 THUIOBHUMH 3aKpIIJICHHAMH KIHI[IB 1 MOSCHUTH, SK HCHO
KOPHUCTYBaTHUCh.

58. IlosicHuTH, B 4OMY TOJISITa€ OCOOJIMBICTh BU3HAYCHHSI KDUTHYHHUX CHJI IIPH HANPYKEHHSX, 10
MEPEeBUIIYIOTh TPAHUII0 TPOMOPLIAHOCTI MaTepiany. 3ammcaTH 3B’S30K KPUTHYHOTO
HaNpYy>KEeHHsI 3 THYYKICTIO CTEp)KHS 1 BijoOpasutu ioro rpadiuno. [lokazaTu, sk MpaKTUIHO
BU3HAYal0Th KPUTUYHE HAIPYKEHHS.

59. [losicHuTH SBUILE YIApPHOTO HABAHTAXKCHHS €JEMEHTIB KOHCTPYKWid. Bukmactu rimoresu
TEXHIYHOI Teopii yrapy i MOHATTS KoedimieHTa JUHAMIYHOCTI.

60. Bunmicatn ¢dopmynu s BH3HAuYeHHS Koe(imieHTa AWHAMIYHOCTI TPH OCHOBOMY i
3TUHAJIBHOMY yAapax CTEp>KHsS 1 MOKa3aTH, K MPAaKTUYHO KOPUCTYBAaTUCh LIUMHU (OpMyIaMHu.
3anucaTv yMOBY MIITHOCTI P yAApi.

61. IlosicauT 0COOJMBOCTI poOOTHM MaTepiayly NMpU yJApHUX HaBaHTaXeHHsAX. Omnucaru, SK
MPaKTUYHO BU3HAYAIOTh YAApHY B’ A3KICTh MaTepiaiy.
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