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Beryn
AHoTaNIisa

OCBITHBOIO TTpOrpamoro aucuuIutiad «Omip MaTepianiB» MiATOTOBKH OakalaBpiB mependaueHo
HaOyTTS CTyACHTAMH TEOPETUYHMX 3HAaHb Ta MPAKTHYHUX HABUYOK 32 OJHIEI0 3 OCHOBHHUX
3araJIbHOIHKCHEPHUX JUCHMILTIH (yHIAMEHTaIbHOI MIArOTOBKH CTYACHTIB. 3a IUCIHILUIIHOIO
pPO3MIISIIAEThCST  TMIATOTOBKA CTYIEHTIB 0 3a0e3medeHHss Ha CTajli MPOSKTyBaHHS HaIIHHOCTI
(MIITHOCTI, CTIWKOCTI, >KOPCTKOCTI) HAWMPOCTIMINX €JIEMEHTIB KOHCTPYKIIH, AeTaJield MammuH i
MEXaHI3MiB MPU HAHOUIBII TUIIOBUX BUIAX 30BHINTHROTO HABAHTAKCHHS.

[Iporpama maHOi HaBYAJIBHOI AWCLUIUIIHM pO3paxoBaHa Ha CTYJEHTIB, SKI BUBYAIU BHILY
MaTeMaTHKy, (Pi3UKy, TEOPETUUHY MEXaHIKY.

Hucnumutina «Omip  MaTepiayliB» HOCHTh MUKIMCHMIUTIHADHUM XapakTep 1 mependavae
MiTOTOBKY CTYACHTIB Yy MOJAAJbIIIOMy BHBYAHHI CIELiadbHUX TUCIHIUIIH, TaKUX SIK, HATPUKIA,
«XononniTbHA TEXHIKA Ta TEXHOJOTIs», «HarHiTanbHi, KOMIIPECOPHi, pO3IINPIOBAIEHI MAIITIHI).

Kawu4oBi cjioBa: MilHICT, CTIHKICTh, )KOPCTKICTh, y/JapHE HABAaHTAXXCHHS, HAIIPY)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, «Refrigeration equipment and technology», «Pumping,
Compressor, and Expansion Machines».

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



1. Onuc HABYAJLHOI AUCIHUILTIHA

HaiiMmeHyBaHHS TOKa3HHKIB

I"anmy3b 3HaHBb, crieiaIbHICTD
(ocBiTHS TIpOrpama), OCBITHIM
piBEHb

XapaKkTepUCTUKA HaBYAJIbHOL

TUCLIAIUIIHU
neHHa ¢gopma | 3aouHa ¢popma
HABYAHHA HABYAHHA

KispKicTh KpeauTiB - 6

Mopyiis - 2

l"any3p 3HaHB
14 «EnextpuyHa iHXEHEPis»

O00B’s13K0Ba

Pik miaroroBxu

3MICTOBUX MOJYJIB - 4 2-i ‘ 2-i
Enexrponna agpeca PIIH/I na CrenianbHicTh CemecTpu
cairi XHHI HYK 142 «EnepreTnune 3, 4-i \ 3, 4-it
http://kb.nuos.edu.ua/Licensing MaIIHHOOYIyBaHHS» Jlexuii
%?20and%20accreditation%20sp 3-if cemectp — | 3-if cemectp —
ecialties/refrigerating-machines- OcBiTHi mporpamu 30 ron 4 ron.
and-installations-b.html «XONOMMUIBHI MAILIMHY i 4-if cemecTp — | 4-it cemecTp —
YCTaHOBKH» 30 rog. 6 ron.

[HaMBI Ty anbHE HayKOBO-
IOCIIiIHE 3aBJIaHHSA HE
nepeadavaeThes

3araipHa KIJIbKICTh TOAUH - 180

JlabopaTopHi 3aHATTA

3-i cemecTp —
15 roxn

3-ii cemecTp —
4 ron.

TwxHeBUX TOINWH IS JE€HHOIL
(dhopMy HaBYAHHS:

ayTUTOPHUX:

3-it cemectp — 3

4-i1 cemectp — 3

CaMOCTIHHOT pOOOTH CTyICHTA!
3-i1 cemectp — 3

4-i1 cemecTp — 3

OcBiTHi# piBeHb: nepIIHii
(0axasaBpCcbKHil)

IpakTr4Hi 3aHATTS

4-i1 cemectp — | 4-ii cemecTp —
15 rox. 6 rom.

InauBinyaabHi 3aB1aHHS

CamocrTiiina podora

3-ii cemectp — | 3-ii cemecTp —
45ron 78ron.
4-i1 cemectp — | 4-i1 cemecTp —
45 ron. 82 rom.

Bua koHTpOJII0

3-ii cemecTp — 3allik
4-i1 cemecTp — eK3aMeH

®opmMa KOHTPOJIIO:
KOMOiHOBaHa (TTMCEMOBHIA,
TECTOBUI)




2. MeTa HABYAJILHOI JHCIHUILIIHA

Meta HaBuaHHS guctumuiiad  «Omip MarepianiBy — MATOTOBKAa (axiBIiB, 3AaTHUX
pPO3B’s3yBaTH CHEIlali3oBaHl 3.aBJaHHS Ta NMPHUKJIaAHI MpoOsieMu MmpodeciiHol AiSITBHOCTI Y Talry3i
TEIUIOCHEPTETHKH.

3rigno 31 CtaHmapToM BUIIOI OCBITH YKpainu, 3aTBepmkeHnM Hakazom MiHicTepcTBa OCBITH i
Hayku Ykpainu Big 19.10.2018 poky Ne 1136 BuBuUEHHS O03HAU€HOI IMCLUUIUIIHU CIPHATHME
(hopMyBaHHIO B CTYJICHTIB TAKMX KOMIIETCHTHOCTECH:

Inmeepanvha KomnemeHmuicms: 3[AaTHICT PO3B’SA3yBaTH CKIIATHI CIEIiani3oBaHi 3amadi i
MPaKTUYHI MPOOJEeMU y Taimy3l €HEePreTHYHOro MAaIlMHOOYIyBaHHA a0o y Mporeci HaBYaHHS, IO
nependavyae 3aCcTOCYBaHHs TEOPil TEIIOMACOOOMiHY, TEXHIUHOT TEPMOAMHAMIKH, T1IpOra30HHAMIKH,
Tpanchopmarliii (TepeTBOPEHHs) €HEeprii, TeXHIYHOI MEXaHIKM Ta METOJIB BIAMOBIIHMX HayK 1
XapaKTepU3y€EThCS KOMITJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3acanvri Komnemenmuocmi.

3K3. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYaIlisIX.

3KS8. 3maTHiCTh BUMTHCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHIMHU.

Daxosi KOMNEeMeHMHOCMI:

®K2. 3naTHICTh 3aCTOCOBYBATH CBOi 3HaHHS 1 PO3yMIiHHA U1l BU3HAYCHHS, (DOPMYJTIOBaHHS 1
BUPIILICHHS IHKEHEPHHX 3aB/JaHb 3 BUKOPUCTAHHSAM METO/IIB IEKTPUYHOT 1HKEHEePii.

®K4. 31aTHICTh 3aCTOCOBYBATH CTaHIAPTHI METOJIM PO3PAaXyHKY MPHU MPOEKTYBAHHI JeTaje i
BY3JIiB €HEPTETUYHOTO 1 TEXHOJOTIYHOTO 00JIaTHAHHS.

®K6. 3naTHicTh BUOMpATH OCHOBHI U JOTMIOMIKHI MaTepiajau Ta criocoOu peaizallii OCHOBHUX
TEIUJIOTEXHOJIOTIYHUX ~ MpPOIECiB  NpU  CTBOPEHHI ~ HOBOrO  OOJajHaHHA B raiysi
€HepPTroMaIlMHOOYIyBaHHS 1 3aCTOCOBYBATH MIPOTPECUBHI METO/IA €KCILTyaTarlil TeIIOTEXHOIOTIYHOTO
oOmagHaHHs 1 00’€KTIB €HEPreTHKH, MPOMHUCIOBOCTI 1 TPaHCIOPTY, KOMYHAIbHO-TOOYTOBOTO Ta
arpapHoOTo CEKTOPIB EKOHOMIKH.

3. IlepenymoBu 1j1s1 BUBYECHHS JUCHUILIIHH
[TepeaymoBamu a1 BUBYCHHS JaHOI TUCIMIUIIHK € TaKi IPeIMETH: BUIIla MaTeMaTHKa, (i3uka,
TEOpETUYHA MEXaHiKa.

4. OuikyBaHHI pe3yJIbTATH HABYAHHSA

BuBueHHs HaBYaJIbHOI TUCHMILIIHY Nepeadavyae GopMyBaHHsS Ta PO3BUTOK Y CTYAEHTIB TaKHX
pe3yabTaTiB HABYAHHS.

IIpoepamui pe3ynomamu HABYAHHA:

[TP2. 3naHHS 1 pO3yMiHHS 1H)KCHEPHHX HAyK Ha PiBHI, HEOOXITHOMY JJisi JOCSATHEHHS 1HIIUX
pe3yabTaTiB OCBITHBOI IPOrpaMy, B TOMY YHCIIi IIEBHA 0013HAHICTh B OCTAaHHIX JOCSATHEHHSIX.

[TP4. 3acrocoByBaTH iHKEHEpHI TEXHOJIOTIi, MPOIECH, CUCTEMH 1 00JIaIHaHHS BIJIITOBITHO JI0
cneuianbHOCTI 142 EHeprernuHe MamuHOOYZyBaHHS; oOMpaTH 1 3aCTOCOBYBAaTH NpPHUIATHI THUIIOBI
aHATITUYHI, PO3PaXyHKOBI Ta €KCIEPUMEHTAIbHI METOH; MPAaBWJIBHO IHTEPIPETYBATH PE3YIbTaTH
TaKUX JOCIIIKEHbD.

[TP13. BukopuctoByBaTH 00JIaJHAaHHS, MaTepiaid Ta 1HCTPYMEHTH, 1HKCHEPHI TEXHOJOTIi 1
MIPOIIECH, a TAKOXK PO3YMiHHSA iX 0OMEKEeHb IPU BUPILICHHI TPOQECciifHNX 3aB/IaHb.

[TP14. 3actocoByBaTH  HOPMH  IHXKEHEpPHOI MpakTUKAU y  cdepli  CHEPreTUIHOTro
MaIrHOOY TyBaHHS.



5. IIporpama HaBYAJIBLHOI JUCHHUIIIHUA

3-ii cemeTp. Moayas 1

3microBuii moayJus 1.1. OcHoBH onopy martepiaJiB
Tema 1. Ilpeamer Ta 3amaui Kypcy. Tunm eiaeMeHTIB KOHCTpYKUii. Po3paxyHKOBI cxemH Ta
BHIM HaBaHTaxeHb. OCHOBHI JIOMYIICHHS 1 TiOTe3U 3 onopy Matepiamis. Jliteparypa: [1], ¢.9-16; [2],
c. 9-26; [5], c. 5-10.

Tema 2. I'eomeTpuuHi XapaKTEPUCTHKH IUIOCKMX mepepiziB. CTaTMyHI MOMEHTH IUIOILI.
Koopauaatu nentpa Barm mepepidy. MomeHTH iHepmii mpocTux ¢Giryp 1 CKIaQAHUX TepepisiB.
MomMmeHTH iHepIil BiTHOCHO MapajesibHUX Oceil. 3alexHiCTh MK MOMEHTaMH iHepIii pH MOBOPOTI
KoopauHATHHUX ocell. [1o10)keHHS TOOBHUX OCEel Ta TOJIOBHI MOMEHTH 1HEPIIii.

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

Tema 3. BusHaueHHs BHYTpImIHIX cwiIoBHX ¢akTopiB. Meron mepepiziB. BuszHaueHHsS
HanpykeHb. B3a€MO3B 30K MiXK Hampy)XeHHSIMH Ta BHYTPIIIHIMH CHJIOBUMHU (DaKTOpaMH.
Busznauenns nedopmartiii. [TosaTTs o nedopmarisx Ta nepeMimeHHsIX.

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

Tema 4. MexaHiuHl XapaKTepUCTUKU MartepianiB. BunpoOyBaHHs MaTepiajiB Ha pO3TATaHHS,
CTHUCKaHHS, Kpy4deHHs. XapaKTepUCTHKH MIITHOCTI, TPYKHOCTI 1 IUIACTUYHOCTI. BIumB pi3HUX
¢dakTopiB Ha MexaHIYHI BiactuBocTi MarepianiB. KoedimienT 3amacy winHocti. Jomyctumi
Hanpy>KeHHs.

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

3microBuii Mmoxyab 1.2. le¢popmanii HeHTPAJIbHOI0 PO3TATYBAHHSA-CTUCKAHHS,
3CYBY, KPYTiHHA

Tema 5. BuszHaueHHs MO3JOBXKHIX CHJI, HANPYXeHb 1 MepeMillleHb CTaTHYHO BHU3HAYCHOTO
opyca. [ToOynoBa emtop CHIIOBUX 1 KiIHEMaTHYHKX (DaKTOPIB MPU PO3TATYBAHHI-CTUCKaHHI Opyca.
Jliteparypa: [1], c. 115-130; [2], c. 37-46; [3], c. 19-22; [5], c.10-19.

Tema 6. Po3paxyHOK CTaTHYHO HEBHU3HAUYBAHHMX CTEPKHEBHX KOHCTPYKIIM Ha PO3TATaHHA 1
CTUCKAHHS.

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

Tema 7. OCHOBHI MOHATTS PO HANPYKEHUH cTaH Tija B Toull. KilacuuHi Teopii MiltHOCTI.
Jliteparypa: [1], ¢.152-191; [5], ¢.13-17

Tema 8. Jledopmanis 3cyBy. 3akon ['yka mpu uricromy 3cyBi. [lepeBipka MilHOCTI 1 JOIyCTUMI
HaNpyXeHHS [pPU YUCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MUHAHHS TBHHTOBHX, 3aKJICIIKOBHX,
IIMOHKOBHX Ta 3BAPHUX 3’ €JHAHb.

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

Tema 9. Kpyuenns Bana. KpyTHuii MOMEHT, Hampy>keHHs 1 Jedopmanii npu KpydyeHHI Baia.
Enropu KpyTHUX MOMEHTIB 1 KyTiB 3aKpydyBaHHS Bana. Po3paxyHKH Ha MIIHICTH 1 )KOPCTKICTh NPH
Kpy4YeHHi Baja.

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



Tema 10. 3aranbpHi mosokeHHs po Aedopmarito 3ruHy 6anok. Tunu onop G6anok. ITonepeuni
CWJIM 1 3THMHAJIbHI MOMEHTH M B mepepizax Oankw, ix emtopu. JudepeHmiiHi 3anexXHOCTI TpHU
sruHaHHi. OcobnuBocTi emop Q i M. HopmanbHi Ta JOTHYHI HaNpy>KEHHs PH IJIOCKOMY 3TMHAHHI, 1X
emtopy TSl pi3HUX (PopM monepeuHux nepepiziB. Po3paxyHok 0ajgok Ha MIITHICTh NTPU 3THHAHHI
Jliteparypa: [1], c. 237-261; [2], c. 101-152; [5], c. 158 -179.

4-i1 cemecTp. MoayJs 2

3micToBuii MoayJib 2.1. BusHaueHHs nepeMillleHb CTATHYHO BU3HAYEHHUX
i cTATMYHO HEeBU3HAYEHUX 0AaraTo MPOroHHUX 0AJIOK.

Tema 11. IudepeniiaasHe piBHAHHS 31THYTOI OCi Oanku. BusHaueHHs nmepeMilieHb
IHTEerpyBaHHIM JU(EpeHIIaIbHOTO piBHAHHA. BU3HaUeHHS nepeMilieHp y 6ankax MeToJ0M
MMOYaTKOBUX TapaMETPiB.

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

Tema 12. 3aranbHi TeOpeMH Tpo MpykHI cucteMu. [loTeHIianbHa eHepris npyKHOT
nedopmartii. 3arajabHi MOHATTS. Y3arajJbHEeHI CUIIM 1 y3arajlbHeHi epeMileHHS.
Jliteparypa: [1], c. 354-362; [5], c. 216-218.

Tema 13. Teopema Kactinbsino. [aTerpan Mopa. O0uucinenns inTerpainis Mopa 3a mpaBuioM
Bepemarina.

BusnaueHHs mepeMilieHb MpPYKHUX CHCTEM EHEpreTHYHHMH METOJaMH Ha OCHOBI TEOpEeMH
Kacrinbsano. Inrerpan Mopa. O6uncnenss interpainiB Mopa 3a npasuiom Bepemarina.

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

Tewma 14. 3ruH cTaTUYHO HEBU3HAYEHUX Oanok. OCHOBHI MOHATTS Ta BU3HAUEHHS. Po3paxyHOK
OJIHOTIPOTOHHUX OaJIOK CrOCOOOM MOpPIBHAHHS Aedopmaliiii. 3ruH MPOTOHHUX HEPO3PI3HHX OajoK.

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

3micToBuii Moy b 2.2. CkyIaJHUI oNip Ta AUHAMIYHA [Tl CHJI

Tewma 15. Cxnagnawuii omip. Koce 3ruHanHs Opyca. 3ruH Baya 3 KpydeHHsM. [lepeBipka MirfHOCTI

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

Tema 16. CTiliKiCTh CTUCHYTHX CTepxkHiB. EilllepoBi Hampy’keHHs Ta CWJIM JJIsi CTEpPXKHIB 3
pi3HUM 3aKkpimieHHsM KiHmiB. KpuTuyHi HanpyXeHHs Ta iX BU3Ha4eHHs 3a rpadikom lllamancekoro
Ta GpopMyIoro SICMHCHKOTO.

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

Tema 17. YnapHe nHaBanTtaxxeHHs. [lepeMileHHs 1 HaNPy>KeHHS MPY)KHOT CUCTEMHU TPHU yAapi

OIMHUYHUM BaHTaxeM. [ToHATTS KoedilieHTa JUHAMIYHOCTI.
Jliteparypa: [1], ¢. 590-612; [2], c. 229-236; [5], ¢.268-272.

Tema 18. Omip MarepiajiiB Mpu MOBTOPHO-3MIHHUX HAINPYXKECHHSX. SIBHIIE BTOMH MaTepiajiB.
Cranii BTOMHOTO IOIIKO/DKEHHSA. XapaKTepUCTUKH LUKIYy HampyxeHb. KpuBa BTOMHM MaTepiamy.
Bu3HaueHHs rpaHUIll BUTPUBAJIOCTI. BIUIMB KOHCTPYKTHBHO-TEXHOJIOTIYHHX (DAKTOPIB Ha TPAHHULIIO
BUTPUBAJIOCTI MaTepianiB. Po3paxyHOK Ha MIIHICTh MPU MMOBTOPHO -3MIHHUX HAINPYKCHHSIX.

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



5.1 TeMaTHYHMI [IJIAH HABYAJBLHOI JUCHHILIIHA

KinpkicTh roana

JleHHa ¢opma

3a04Ha opma

Ha3Bu 3MiCcTOBMX MOJYJIIB 1 TEM

y TOMY YHCIIi

Y TOMY YHCII

yeporo npakt | jgab. | c.p. yeporo npakT | 1ab. | c.p.
1 2 3 4 5 6 7 9 10 9
3-ii cemecTp
Moayas 1
3microBuii Mmoayab 1.1. OcHoBH onopy MaTepiaJis
Tema 1. Ilpeamer Ta 3amaui kypcy. Tunm eneMeHTIB KOHCTpyKuid. Po3paXxyHKOBI CXeMH Ta BWAU 7 ’ ) i 5 ]
HaBaHTaKeHb. OCHOBHI TONMYIICHHS 1 TITOTE3H 3 OMOPY MaTepialiB.
Tema 2. 'eoMeTprUYHI XapaKTEPUCTHKH IIOCKUX MepepiziB. CTatuuni MoMeHTH 1wiolii. KoopauHatu mieHTpa
Baru nepepizy. MomeHTu iHepuii mpoctux ¢iryp i ckiIagHuMX nepepi3iB. MoMeHTH iHepuil BiHOCHO 14 4 ) i 10 12
napajeinbHUX Ocel. 3aleXHICTh MK MOMEHTaMH iHepLii Npu MOBOPOTI KoopAWHATHUX oceil. [TonoxeHHs
TFOJIOBHHUX OCEH Ta rOJI0BHI MOM.eHTI/.l iHepIIii. : _ 45 ) )
Tema 3. BusHaueHHs BHyTpilHIX cwioBHX (akTopiB. Mertox mnepepisiB. Bu3HaueHHS HanpyXeHb.
B3aeM03B’s130k MiXK HanpyXeHHSIMH Ta BHYTPIIIHIMH CHJIOBUMH (akTopamu. Busnauenns nedopmartiii. 12 4 - - 8 10
[TousTTs 0 NedopMaligxX Ta NepeMilieHHSIX.
Tema 4. MexaHiuHi XapakTepUCTUKH MarepianiB. BurmpoOyBaHHs MarepiayiB Ha pO3TSATaHHs, CTUCKAaHHS,
KpY4eHHs. XapaKTepUCTHKH MIIIHOCTI, IPYXHOCTI 1 TuIacTUYHOCTI. BrumB pisHux QakropiB Ha MexaHi4HI 12 2 - 3 7 11
BractuBocTi MatepianiB. Koedimient 3amacy MinHoCTI. J[oIyCTHMI HAIPYKCHHSL.
Pa3zom 3a 3micToBum moay.em 1.1 45 12 - 3 30 45 - 2 41
3micToBuii Moayab 1.2. ledhopmanii po3TIryBaHHSI-CTUCKAHHS, 3CYBY, KPYY€eHHS
Tema 5. Bu3HaueHHs [MO3I0BXKHIX CHJI, HAPYXKEHb 1 MepeMillieHb CTaTH4YHO BU3HAueHoro Opyca. [ToOynosa 10 4 ) 3 3 ]
eMIOp CWJIOBHX i KIHeMaTHYHUX (haKTOPIB MPH PO3TATYBaHHI-CTUCKaHHI Opyca.
Tema 6. Po3paxyHOK CTaTHYHO HEBH3HAUYyBaHUX CTEP)KHEBMX KOHCTPYKILH Ha PO3TSTaHHs i CTUCKaHHSI. 4 2 - - 2 5
Tema 7. OcHOBHI OHATTS PO HAIIPYKEHUH cTaH Tijia B Touni. KiiackuuHi Teopii MIiHOCTI. 4 2 - - 2 5
Tema 8. Jledpopmanist 3cyBy. 3akoH ['yka npu uncromy 3cyBi. [lepeBipka MilTHOCTI i OITyCTUMI HANPY>KEHHS
IpU YUCTOMY 3CyBi. PO3paxyHOK Ha 3pi3 Ta 3MHHaHHS IBHHTOBHX, 3aKJIENKOBUX, IIMOHKOBHUX Ta 3BapHUX 7 2 - 3 2 7
3’€JIHaHb. 45 - 2
Tema 9. Kpyuenns Bana. KpyrHuid MoMeHT, HanpysxeHHs 1 Jedopmarii npu KpydeHHi Bana. Enopu kpyTHUX 10 4 ) 3 3 7
MOMEHTIB 1 KyTiB 3aKpy4yBaHHs Basia. Po3paxyHKH Ha MIIHICTb 1 )KOPCTKICTh NPH KPYYEHHI BaJia.
Tema 10. 3aranbHi 1MojoXeHHs Npo Jedopmanito 3ruHy Oanok. Tumm omop Oamok. [lomepeuni cwimm i
3rUHaNbHI MOMeHTH M B mepepisax Oanku, ix emropu. JludepeHwiiiHi 3aJe)XKHOCTI NpHM 3TWHAHHI. 10 4 ) 3 3 9
OcobauBocri emop Q i M. HopmanbHi Ta ZOTHYHI Hamnpy»KeHHs NPH IIOCKOMY 3THHaHHI, iX emopH Iuis
pisHEX hopM monepedHux nepepiziB. Po3paxyHok 0aJloK Ha MIIHICTh IIPH 3THHAHHI
Pa3owm 3a 3mictoBum MoayJsem 1.2 45 18 - 12 15 45 - 2 41
Pa3zom 3a moayJiem 1 90 30 - 15 | 45 90 - 4 82




1 | 2 [3]4]5]6] 7 [8]9]10] 9
4-ii cemecTp
Moayab 2
3micToBuii Moay.ab 2.1. OcHOBH onopy MaTepiaJiiB
Tema 11. /Tudepeniiiaibphe piBHIHHS 3ITHYTOI oci Oanku. Bu3HavyeHHs nepeMillieHb IHTErpyBaHHIM Ju(epeHIiaabHOro alalsl.lg 10
piBHsiHHsI. BU3Ha4YeHHsI nepeMmileHb y OajlkaX METOJJ0M MOYaTKOBHX MapaMeTpiB
Tema 12. 3aranpHi Teopemu Npo MpykHi cuctemu. [loTeHuianbHa eHepris mpyxHoi aedopmaiii. 3arajibHi MOHATTS. 9 212l .15 10
Y3araipHeHi CHIH 1 y3araJibHeHi nepeMillieHHs 45 | 2 |3
Tema 13. BusHaueHHs nepeMilleHb NPYXXHUX CHCTEM EHEPreTHYHUMM METOJaMHd Ha OCHOBI Teopemu KacTinbsiHO. 11 4| 2 ) 5 10
Inrerpan Mopa. O6uncnenns interpaiiB Mopa 3a npasuiiom Bepemarina
Tema 14. 3ruH craTM4HO HeBM3HaYeHMX 0ajok. OCHOBHI MOHSTTS Ta BU3HA4YCHHS. PO3paxyHOK OJHONPOTOHHUX OaloK 1 lal - S 17 10
CIoco00OM NOPiBHSIHHS JieopMalliid. 3ruH NPOrOHHHUX Hepo3pi3Hux Oanok. TeopeMa TPhOX MOMEHTIB.
Pa3om 3a 3microBuM mMoaysem 2.1 45 |14 | 7 | - |24 | 45| 2 |3 40
3micTroBuii Mmoayab 2.2. Criaanuii onip. CTiliKicTh cTep:KHIB Ta yjlapHe HaBaHTa:KeHHs1 Jl01aTKOBI MMTAHHS 3 ONOPY MaTepiaJiB.
Tema 15. Cxnagauii onip. Koce 3runanss Opyca. 3ruH Bana 3 KpydeHHsAM. [lepeBipka MiHOCTI 3 BigmoBigauMu Teopisimu | 13 | 4 | 4 | - | 6 10
Tema 16. CrilikicTh CTHCHYTUX CTepkHIB. EiflepoBi Hanpy>keHHs Ta CHJIM JJIsl CTEPIKHIB 3 PI3HUM 3aKPIIUICHHSAM KiHIIIB. mlalal-ls 10
Kputnuni Hanpy>)keHHs Ta X Bu3HaueHH 3a rpadikom [llamancpkoro Ta hopmMysor JCHHCBKOTO
Tema 17. Ynapae HaBaHTakeHHS. [lepemimeHHs i HanpyXeHHS NPYKHOI CHCTEMH TIPH ynapi OTUHHUYHAM BaHTAXKEM. mlalal-1s 8
IonsttTst KoedilieHTa AMHAMIYHOCTI 45 4 |3
Tema 18. Omip MarepiaiiB Npy MOBTOPHO-3MIHHHMX HampyKeHHsX. SIBumie Bromu MarepianiB. Cragil BTOMHOIO
MOLIKODKEHHS. XapaKTepUCTHKKU LUKy HampyxeHb. KpuBa BTOMHM Marepiany. Bu3HaueHHs rpaHull BHTPHUBAJIOCTI. 0 lal-1-1s 10
BIuiMB KOHCTPYKTHBHO-TEXHOJIOTIYHMX (DaKTOPIB Ha IPAHHUII0 BUTPUBAIOCTI MarepianiiB. Po3paxyHOK Ha MILHICTh MpH
HOBTOPHO -3MIHHHMX HalPYXEHHIX
Pa3om 3a 3micToBUM MoayJieM 2.2 45 |16 | 8 | - |21 | 45 | 4 |3 38
Pa3zom 3a moaysem 2 90 |30 |15] - 45|90 | 6 |6 78
3arajabHa KiIbKICTh TOAUH 180 | 60 | 1S [ 1590 | 180 | 10 | 6 160




5.2 Temn 1a0opaTOpHHUX 3aHATH

Cemectp 3
Ne Kinpkictsb
3/m Tewma 3aHsTTS TOJIUH
JIeHHe | 3a0uHe
1 BI/ISHa“-IeHHil MeXaHIYHUX XapaKTePUCTHK MIITHOCTI ¥ TUTACTUYHOCTI 3 1
MaTepiay Mpu PO3TATAaHHI 3pa3Ka
) BI/I3H’¢1“—I€HH$I XapaKTePUCTHK npyncgogTi MaTepiairy rnpu posTgrgHHi Ta 3 0.5
nepesipka npuHinuny CeH-BeHana i TinoTe3u IIOCKUX NepepisiB ’
3 BHHpo6yBgHHﬂ MaTepiany Ha KPY4YCHHS 1 BU3HAYCHHS MOJTYJIsI 3 1
PY>KHOCTI ITPU 3CYBI
4 Po3paxyHKu Ha MIIHICTb 1 )KOPCTKICTh BaJIiB MPU KPYYCHHI1 3 0,5
5 ExcnepumeHTaabHa nepeBipKa rinore3 YMCTOro 3ruHaHHs 6ajIokK 3 1
Pazom: 15 4
5.3 TeMu NpakTHYHUX 3AHATH
Cemectp 4
Ne KinbkicTh ronux
Hassa temu
3/1 JICHHE 3a04HE
1 BI/I3Ha.‘I.eHH$I TCOMETPUYHUX XaPAKTEPUCTHK TUIOCKUX 3 )
nepepiziB ckiIaHoi popmu
) BusHaueHHs IPOI0JIEHUX 3yCHITb, HANPYIKCHb 1 IepeMilleHb y ) 1
CTaTUYHO BH3HAUECHOMY Opyci
3 P03pa).(y'HOK Ha MIIHICTh 1 OPCTKICTh BalliB 3 KPYIJIUM ) 1
nepepizoMm
4 Po3paxy§ox Ha MIIHICTh 1 KOPCTKICTh OaJIOK (CTEpKHIB) MU 4 1
3THHAHHI
5 Po3paxyHok Bama Ha MIIHICTh 1 KOPCTKICTb NpPH 3TMHAHHI 3 ) 0.5
KPYUYCHHSIM
Po3paxyHKku Ha CTIHKICTh CTUCHYTHX CTEP)KHIB
6 2 0,5
Pa3zom: 15 6




5.4 Camocriiina po6ora

Ha3sa Temn

KinepkicTs roguu

Jlenna
dopma

3aouna
dopma

3-ii cemecTp

BI/ISHaquHﬂ FGOMeTpI/I‘IHI/IX XapaKTepI/ICTI/IK INIOCKUX CKJIIAIHUX
diryp

BumnpoOyBanHs Mmatepially Tpu pO3TATYBaHHI Ta CTHUCKaHHI
3pa3ka. Pobora, sika BUTpadaeThes Ha AeopMyBaHHS 3pa3Ka Mpu
po3TATYBaHHI  (CTHCKyBaHHi) 1  TOTEHI[laibHA  €HEpris
nedopmartii.

Busnauenns pedopmariii, HampyXeHb 1 TepeMIlleHb IpH
po3TsraHHi (CTUCKAaHHI) TNPSMOJNIHIMHOTO cTepkHs (Opyca).
[ToGynoBa emop MOB3IOBXKHIX CHJI TPYKHOCTI, Halpy>XeHb Ta
nepeMilleHb  MOMepeyHuX mepepi3iB  Opyca mpu  iHoro
PO3TATYBaHHI-CTUCKAHHI 3 YpaxyBaHHSM BJIACHOI Baru

BusHaueHHs ~ OChOBMX  BHYTpINIHIX CHJI B  CTaTHYHO
HEBHU3HAYYBAHUX CTCPKHEBUX CHCTEMaX PI3HUX THITIB: 3’€THaHI
CTEpKHI MiJ Mi€I0 30CEPeHKCHOI CUIU 1 «MOHTa)KHa» 3a/aya;
CHUCTEMa CTEpXHIB 3 JKOpcTKUM OpycoM. [loHSATTSI TIpO
KOHIICHTpAIlIl0 ~ HaNpy>KeHb 1 MEXaHi3M pyHHYBaHHS IPH
PO3TATYBaHH.

Hanpy>xenns B Touri Tija i Horo ckianoBi. [loBHe HanpyskeHHS i
WOro CKJIQIOBI HA [JOBUIBHO IMMOXWIN IUIomanmni. [ OJOBHI
Hampy>KeHHs 1 TOJOBHI HampsMKH. MaKcUMalbHI JTOTUYHI
HaIpY>KCHHsI 1 IJIOIIAJIKH, B IKUX BOHU Jit0Th. JIiHIMHI i KyTOBI
nedopMmarnii B Touri Tima. ['omoBHI 1 MakcHManbHI KyTOBI
nedopmartii. O6’eMHUMH, IUIOCKUH 1 JIIHIMHUA HANPY>KeHI CTaHMU.

3arajpHi MOHATTS MPO OIIHKY MIIHOCTI ¥ KpHUTepii MIIIHOCTI.
Kiacuuni Teopii mirtHocTti. HoBi cydacHi Teopii MIITHOCTI.

BusHnauenHss HampyxeHb npu 3cyBi. Po3paxyHok Ha 3pi3 Ta
3MHHAHHSI 3aKJICTIKOBUX, IIUTIIIEBUX Ta 3BAPHUX 3’ €IHAHb

Po3paxyHOK 3rWHY JBONPOTOHHHX OaloK 3 JCKUIbKOMA
y4JacTKaMu HaBaHTaxeHHs. [IoGynosa emop M, Q

1,5

9

JudepeHiianbHi 3aleXHOCTI TIPU 3TMHAHHI 0anok. Po3paxyHok
0anmok Ha MIIHICTh. AHaJi3 HAMPYKEHOTO CTaHy Yy HeOe3MeuHii
TOYIIi Tepepi3y MpH 3THHAHHI 0AJIOK

Pa3zom 3a 3-ii cemecTp

12,5

56

4-ii cemecTp

BusHaueHHss mepemimieHb OanKd  METOJOM  IMOYAaTKOBUX
napameTpis.

BusHaueHHs nepeMilieHb 0anku 3a TeopeMoro KacTtenpsHo.

BusHnauenHs nepeminieHs 0anku 3a iHTerpaioMm Mopa i
cnocobom Bepemarina.

Po3paxyHOK cTaTHYHO HEBU3HAYEHHUX OAJIOK 32 TEOPEMOIO TPHOX
MOMEHTIB.

Cxnannuii onip. Kocuit 3run 6pyca. 3runaHHs 6asiok 3
pO3TATaHHSM (CTUCKAHHSIM).

1,5

[TousaTTS pO CTiMKY 1 HEeCTiiiKy piBHOBary. [1oB310BKHE
sruHaHHs. EWnepoBi KpUTHYHI HanpykeHHs. Po3paxyHoK
CTEep:KHIB Ha cTilKicTh. OOMexeHicTh popmynu Eiinepa. ['padik
[IMaHCHKOTO 1 BU3HAUCHHS KPUTHYHHUX HanpyxeHb. Popmyina
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SIcUHCBKOTO.

Buau muHaMidHUX HaBaHTAXEHb 1 3arajibHl METOIU JUHAMIYHUX
7 po3paxyHKiB. BUsHaueHHS HANPy>KEHb y TPOCI TIPH MiHOMY 1 4
BaHTaXY C IPUCKOPCHHSIM.

VY napue naBantaxxeHHs. KoedimieHT nuaamivHocTi. MexaHivHi

8 BJIACTUBOCTI MaTepialliB Ipu yaapi. ! 4
Broma MmarepianiB BusnaueHHs rpaHuii BuTpuBanocTi. Kpusa
9 BTOMH Matepiany. JliarpamMu TpaHMYHUX HampyxeHb Cwirta i ) ]
Xens. lloHATTS Npo ManoOLMKIOBY BTOMY. Po3paxyHOK Ha
MIIHICTh IPY TIOBTOPHO -3MiHHHUX HANPYKCHHSX.
Pa3owm 3a 4-ii cemecTp 12,5 48
5.6 Po3noais roanH 1Jis1 caMOCTiiiHOT podoTH
No Kinekicts roanu
s/ Bun pobotu Jlenna 3aouyHa
dopma dopma
3-ii cemecTp
1 ITinroroBka 10 JIEKIIHA 15 8
2 [TigroToBKa 10 MPaKTUYHUX 3aHATh - -
3 [TigroroBka /10 1a00paTOPHHUX 3AHITH 12,5 8
4 CamocriiiHe BUBUEHHSI TEM, 10 HE BXOJATH [0 JIEKLIHHOTO 125 56
Kypcy ’
5 [TigroroBKa /10 MiJICYMKOBOTO KOHTPOJIIO (3aJIiK) 7,5 10
Pa3om 3a 3-ii cemecTp 45 82
4-ii cemecTp
1 ITigroroBka o Jexkuii 7,5 8
2 [TigroroBKa 0 NPAKTHYHUX 3aHSIThH 17,5 12
3 [TigroroBka 10 1a00paTOPHUX 3aHSTh - -
4 CamocTiliHe BUBUEHHS TEM, 110 HE BXOIATH A0 JEKIIHHOTO 12,5 48
Kypey
5 [TinroToBKa A0 MiJICYMKOBOT'O KOHTPOJTIO (€K3aMEH) 7,5 10
Pa3owm 3a 4-ii cemecTp 45 78
Ycporo 3a UCHUILTIHOO 90 160

6. 3aco0m 1iarHOCTHKH pe3yJIbTATIB HABYAHHS Ta METOIH IX IeMOHCTPYBAHHS

3acobamu OLIIHIOBAHHS Ta METOJaMH JIEMOHCTPYBAaHHSI pe3yJIbTaTiB HABYAHHS €:

- 3BITH 3 BUKOHAHHS MPAKTUYHUX POOIT Ta iX pe3ynbTaTu HAAAIOThCS B MUCHMOBIN (hopmMi;

- 3BITM 3 BHUKOHAHHA JA0OpAaTOPHHX pOOIT Ta pE3yibTaTH iX BHUKOHAHHS HAJAIOTHCS B
MUCBEMOBIH popmi;

- YCHI BiJIOBIi/Ii HA JTA0OPATOPHUX Ta MPAKTHYHUX 3aHATTIX;

- IOTOYHI Ta MiJCYMKOB1 BUIU KOHTPOIO Y (OpMi TECTYBaHHSA (TECTOBUN KOHTPOJIb);

- 3QIIK, €K3aMeEH.

ITig yac nmpoBeJeHHA KOHTPOJBHHUX 3aXO/IB pIBEHb 3aCBOEHHS MaTepiajid 3MiCTOBOIO MOJIYJIS
OLIHIOETHCS MIISXOM MOTOYHOTO Ta IiJICYMKOBOTO KOHTPOJIO i3 3aCBOEHHS Marepiaiy, 3aXUCTy
IHAMBIAYyaTbHUX 3aBJIaHb 32 TEMaMH JUCIUTUTIHH.
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7. ®opMH MOTOYHOIO TA NiACYMKOBOI0 KOHTPOJIIO

JlocsarHeHHs cTyeHTa oLiHIIThCS 3a 100-6anpHOI0 cuctemoro YHiBepcuteTy. IlinmcymkoBa
OILlIHKAa HABYAJIILHOTO KypCYy BKJIIOYa€ B ceOe OI[IHKK 3 MOTOYHOT'O KOHTPOJIIO 1 OIIHKH 3aKIIOYHOTO
icruTy.

[TuTomMa Bara 3akIIOYHOTO ICIIUTY B 3arajbHil cucteMi OIiHOK — 40 édanis. IlpaBo 31aBaTh
3aKJIIOYHUHN ICTIMT JA€ThCS CTYACHTY, SIKiIM 3 ypaxXyBaHHSIM MaKCHUMAalbHUX OalliB IPOMIKHHUX OI[IHOK 1
3aKJIFOYHOTO icnuTy Habupae He MeHIne 60 6anie. ITincyMKoBa OIliHKAa HABYAILHOTO KYypCy € CyMOIO
MIPOMDKHUX OITIHOK 1 OI[IHKHU i1CITUTY.

[ToTouHMIT KOHTPOIJIb IPOBOJUTHCS HA KOKHOMY NPAKTHYHOMY Ta JTa0OpPaTOPHOMY 3aHSTTI Ta
3a pe3ynbTaTaMy BUKOHAHHS 3aBJIaHb CaMOCTIHHOT poOoTH. BiH nependadae omiHIOBaHHS TEOPETUYHOL
ITOTOBKH 3100yBaviB BHIO1 OCBITH 13 3a3HAYCHOI TeMH (y TOMY YHCIIi, CAMOCTIHHO OMPaIlbOBAHOTO
MaTepiany) mijJ yac BUKOHAHHS 3aBJaHb MPAKTUYHHUX Ta JTa0OPaTOPHUX POOIT.

3apaxyBaHHS KPEAWTIB HABYAIHLHOTO KypCy MOXIIMBO TUIBKH MICIIs JOCATHEHHS PE3yJbTaTiB,
samnmaHoBanux PITHJI, mo BupaxkaeTbcs B OAHIN 3 MO3UTHUBHUX OIIHOK, MepeadadyeHuX YMHHHUM
3aKOHOJJaBCTBOM.

7.1 dopMu KOHTPOJIIO Pe3yJbTAaTiB HABYAJIBbHOI AiSlJILHOCTI CTY/1eHTIB
Ta IX OiHIOBAHHSA
Kpurepii oniHOBaHHs1 JIa00pPATOPHHUX POOIT

ban Kpurepii oriHroBaHHs

PoboTa BuKOHaHA y BCTaHOBJIEHUH TepMiH. BukoHaHa caMOCTIHO, 4iTKO C(OpPMYIbOBaHI
8 LT Ta 3aBIaHHA JoCiiKeHb. OTpuMaHi pe3yiabTaTd 00po0JIeH! KOPPEeKTHO. Y BHCHOBKAX
MIPOBEICHA KOPEKTHA IHTEPIIPETALlisl pe3yJIbTaTiB.

Po6ota BukoHaHa y BcTaHoBJIeHHH TepMiH. CTyJIEHT BUKOHY€E JJTaOOpaTOpHY poOOTY 3T1THO
6 3 IHCTPYKLI€IO, 1HO/I MIC/IA KOHCYIbTAllli BUKJIaJaya; B LIJIOMY NMPAaBUIIBHO CKJIAJA€ 3BIT Ta
pOOHUTH BUCHOBKH.

Pob6oTa BHKOHaHA 3 MOPYIICHHSM BCTAHOBIIEHWX TepMiHiB. CTyJI€HT BUKOHYE MPAKTUUHY
4 po0OOTy 3TiIHO 3 THCTPYKIII€IO, 1HOMI TICIs KOHCYJIBTAIll BUKJIAJava; CKJIaua€ 3BIT, IO
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MMOMUJIKH.

Po0oTa BHKOHaHa 3 MOPYIIEHHSM BCTaHOBJIEHUX TepMiHIB. CTyJEHT BUKOHYE NPAKTUYHY

2 MiJ] KEePIBHUIITBOM BHKJaJadya; CKJIAJCHUH 3BIT MICTUTh HETOYHOCTI y BHCHOBKAax Ta
MOMHJIKH.
0 PoGota He BUKOHYBaacs.

Kpurepii oniHIOBaHHS NPAKTHYHUX POOIT

ban Kpurepii orniHroBaHHS

PoGora BuKOHaHAa y BCTaHOBJICHW TepMiH. BukoHaHa caMOCTIHHO. 3aCTOCOBYBAJHUCS
8 KOPEKTHI METOOW BUKOHAHHS pO3paxyHKiB. Y BHCHOBKAaxX TWIPOBEJEHA KOPEKTHA
IHTEepIpeTaIlisi pe3yJIbTaTiB.

PobGota BuKOHaHA y BCTaHOBJICHHUH TepMiH. CTYJIEHT BUKOHYE TIPAKTHYHY POOOTY 3TiJTHO 3
6 THCTPYKITI€I0, 1HO1 TICJs KOHCYJBTAIlll BUKJIa/laya; B [IJIOMY MPAaBWIBHO CKJIAJa€ 3BIT Ta
pOOUTH BUCHOBKH.

Po6oTa BuKOHAHA 3 MOPYLICHHSIM BCTAaHOBIEHUX TepMiHIB. CTYJEHT BUKOHY€E MPAKTUUYHY
4 po0OTY 3TiTHO 3 IHCTPYKIIIEIO, 1HOMI TICIsA KOHCYJBTAIii BUKJIAJada; CKIAJae 3BiT, IO
MICTHTh HETOYHOCTI Y BUCHOBKAX Ta MOMHMJIKH.

Pobota BHKOHaHA 3 TOPYIICHHSM BCTAaHOBJICHUX TepMiHiB. CTYACHT BUKOHYE NPAKTUYHY

2 poOOTYy MiJ KepiBHUILITBOM BHKIIAJaya; CKJIAJEHHUH 3BIT MICTUTh HETOYHOCTI y BUCHOBKaX
Ta IMOMUJIKH.
0 Po0oTa He BUKOHYBaIacs.
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KpuTepii oniHIOBaHHSI IOTOYHOT0 MOYJILHOTO KOHTPOJIIO 3HAHB Y (opMi TecTyBaHHS

[IpaBunbHUX

Bigmosigei, %

100 90 80 70 60 50 40 30 20 10

3-ii cemecTp

ban 20 18 16 14 12 10 8 6 4 2
4-i1 cemecTp
ban 12 11 10 8 7 6 5 4 3 2
Kpurepii oniHlOBaHHSI KOHTPOJIbHOI P000TH (/1 3204HOI hopMu)
bar* Kpurepii oriHroBaHHS
Pobota BuKOHaHA y BCTAaHOBIICHHI TepMiH. MaTepiall BUKIIQJICHO Y TIOCTaTHBOMY 00Cs3i,
20/12 | apryMeHTOBaHO 1 y MpaBWIbHIN mocuioBHOCTI. [1ig yac 3axucty poOOTH CTYEHT BIILHO
OPIEHTYETHCS B MaTepiajax.
Po6ota BukOHaHa y BCTaHOBJICHUH TepMiH. Martepian BUKIAJACHO y JOCTaTHHOMY 00cCs3i,
15/9 | ane wactka BiAmoBinel HaBexeHa Oe3 pe3ynbTaTiB po3paxyHKiB. [l gac 3axucty podboTu
CTYJICHT BUIBHO OPIEHTYETHCS B MaTepiajiax.
PoGora BuKOHaHA 3 MOPYIICHHSM BCTAHOBJICHHX TEpPMiHIB. Matepiaa BHKIAJIEHO Y
10/6 MIpaBUIIbHIM HOCJ‘Ii,Z[OBHOC.Ti, aje Hel0CTaTHLO TOBHO, OUIbIIa YacTKa BIiANOBIIEH
HaBeleHa Oe3 pesynbTaTiB po3paxyHkiB. [lig dWac 3axmcry poOOTH CTYAEHT ciiabo
OPIEHTYETHCS B MaTepiajax.
0 Po6oTta He BUKOHYBaacs
* - ban 1-ro cemectpy/6an 2-ro cemecTpy
Kpurepii oniHIOBaHHS MiICYMKOBOr0 KOHTPOJIK Ta eK3aMeHY
ban Kpurepii oriHroBaHHS
40 CTy#eHT BIANOBIB Ha BClI MUTaHHS CaMOCTIHHO 0€3 TOMHIIOK Ta BIiJNOBiAaE Ha
JI0JJATKOBI TEOPETUYHI MUTAHHS 0€3 MOMUIIOK
30 CTyzeHT BiJIMOBIB HAa BCi MUTaHHS CAMOCTIMHO 0€3 TOMUJIOK, ajie BiAMOBI I HA TOAaTKOBI
TEOPETUYHI MUTaHHS HE MOBHI1
20 CTyseHT BIAMNOBIB MPaBWIBHO HE HA BCI MHTaHHS MPOTE BIIIOBiJa€ Ha JOMATKOBI
TEOPETUYHI MUTAHHS 0€3 IOMUIIOK
10 CTy/eHT BIAMOBIB HAa BCI MUTaHHS 3 MIOMUJIKAMU, aJIe Ha TOJaTKOBI TCOPETUIHI TUTAHHS
BiAIoBigae 0e3 IIOMHUIOK
0 CTyseHT He BIAMOBIB HAa BCi MUTaHHS 1 HE MOXKE BIAMOBICTH HAa JOJATKOBI TEOPETHUYHI
MTUTAHHS
Y3arajbHI0OK0Yi pe3yJbTaTH NOTOYHOI0 KOHTPOJIK 3HAHb
DopMa KOHTPOTIO MaxkcuMasbHa KUIbKICT 0aJIiB
Jenna ¢popma ‘ 3aouna dpopma
3-ii cemecTp
BukonaHHst 1a00paTOpHUX POOIT 5 po0. x 8 6amiB =40 6aniB | 5 pob. x 8 6aniB = 40 Gaiis
[TorouHunii MOy IbHUI KOHTPOJIb 1 MKP x 20 6aniB = 20 6amniB -
BukoHnaHHS KOHTPOJIBHOI poOOTH - 1 KP x 20 6auiB = 20 6amiB
Bceboro 60 60
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4-ii cemecTp

BukoHaHHS MPaKTUYHUX POOIT

6 po06. x 8 6aniB = 48 GamiB

6 po06. x 8 6aniB = 48 OaiB

[ToTouHMit MOYJIBHUI KOHTPOJIb

1 MKP x 12 6aniB = 12 Oamnis -

BukoHaHHS KOHTPOJIBHOI POOOTH

1 KP x 12 6anis = 12 6amnis

Bceboro 60 60
8. Kpurepii oniHiOBaHHA pe3yJIbTATIB HABYAHHSA
_ Jenna popma 3aouna popma
Ne 3microBoro _ KilbKicTs
; 1IBKICTh
MOJYJIS 1 TEMU Buy poGotn Satin Bun pobotu atis
3-ii cemecTp
3M i Jlaboparopna pobota Jlaboparopna
1.1 T1, 13-4 Ne 1 8 pobota Ne 1 8
T1.4 [ToToyHMIT MOy THHHIA 20 i )
KOHTPOJIb
TS Jlaboparopna pobota 2 Jlaboparopra 2
Ne 2 pobota Ne 2
T3 Jlaboparopna pobota 2 JlaGoparopna 3
3M Ne 3 pobora Ne 3
1.2 T9 Jlaboparopna pobota 2 JlaGoparopna ]
Ne 4 pobota Ne 4
T10 Jlaboparopna pobota 2 JlaGoparopna ]
Ne 5 pobota Ne 5
TI1-10 - - KonTponsHa pobota 20
R Tect 40 Tect 40
KOHTPOJIb
4-ii cemecTp
TI1-2 [IpakTruna podota Ne 1 8 HpaKTH;EIi pobora 8
3M T3-5 [IpakTryna po6ota Ne 2 8 lpaxruana podora 8
2.1 Ne 2
T8-9 [IpakTuuna po6ota Ne 3 8 HpaKTH;?g pobora 8
T11-14 [ToToyHMit MOy THHHIA 12 i i
KOHTPOJIb
T10-11 [IpakTuyna pobota Ne 4 8 Tp aKTH;fZ pobora 8
3M T15 [IpaxkTuyna po6ota Ne 5 8 lpaxrutna podora 8
2.2 Ne 5
T16 [IpaxkTuyna po6ota Ne 6 8 HpaKTH;.?Z pobora 8
TI11-18 - - KonTponbnaa pobota 12
Hineymxosuit Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
9. 3aco0u HABYAHHSH
TexHiuHl 3aco0M HaBYaHHS: MYJIbTUMEIIMHUNA TPOEKTOP, TEPCOHAbHI KOMIT IOTEpH 3

MIKITIOYSHHSIM 10 Mepexi [HTepHeT.
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[lpy mpoBemeHHI 3aHATH 3a TUCTAHIINHOI (OpMOI0 HaB4YaHHA (y Tepioll KapaHTUHY)
BUKOPHCTOBYIOThCSl TUCTaHIIHI mnaTdopmu il iHpopmatiitHo-koMyHikaliiHi TexHonoriii (Moodle,
Google Classroom, DingTalk, ZOOM Cloud Meetings, Skype, Viber, WeChat, Telegram, comianbHi
MepeKi TOIIIO).
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10. PexomenoBani x:kepesna ingpopmanii
OcHoBHa JiTepaTypa

[Mucapenko I'.C., Ksirka O.JI., Ymancekuit €.C. Omip maTepiasiB: MiAPYyYHUK. 2-€ BUIL.,
nonoB. 1 nepepo0. / 3a pex. I'.C. [Mucapenka. Kuis: Bumia mxomna, 2004. 655c.
KopoctunpoB JLI., Jlyrinin O.€., Cmixrapeako B.B., Kopmmkos P.1O., Knimenkos C.1O.,
Tepnuu C.B. Onip matepianis: HaBu. noci6Huk, 2-e BuaanHs. — Mukosnais: HYK, 2019. 300 c.
MetoanyHi BKa3iBKH Ui CaMOCTIHHOI pOOOTH CTYIEHTIB 3a04HOi (OpMH HAaBYAHHS TIPU
BUBUYEHHI aucuurutiau «Omip marepianiBy: metoauyuHi Bkasisku; Y.1 / JI.I. Kopoctunwsos, C.1O.
Kimumenkos, J1.10., JIutBunenko Ta iH. — Mukonais: HYK, 2020. — 48 c.
MeToauuHi BKa3iBKH Ji CaMOCTiHHOI pOOOTH CTYAEHTIB 3a04HOi (pOpMH HaBYaHHS MpPH
BUBUYCHHI jucnuiniia «Omip matepianiB»: meroamuni BkasiBku; Y.II / JII. Kopoctuibos,
C.1O0. Knumenkos, JI.1O., JlutBuneHko ta iH. — Mukonais: HYK, 2021. — 52 c.
[IIBa6 ’rok B. I. Omip MaTepiamiB : MiAPYYHHUK IS CTY.. 1HX. CIIEI]. BUIIMX HaBY. 3aKianaiB / B.
[. [lIBab’ rok. —

30ipHHK 33134 3 ONOPY MaTepiaiiB: HaBd. moci. / 3a pea. M.I. bobups. — Kuis: Bumia mkouna,
2008. 399 c.

JonomixkHna JiTepatypa
Omnip martepialiB 3 OCHOBaMH TeOPii MPYKHOCTI i TIIACTHYHOCTI: Miapy4HUK. Y 2 4., 5 KH. / 32
pen. B.I'. [TickynoBa. KuiB: Bumia mkomna, 1994.
Poiisman B.I1. [Ipuxnagna mexanika. Omip martepianiB: HaBuansnuii mocionuk. — Kuis: LienTtp
HaBYalbHOI JniTeparypu, 2004. — 124 c.
Jlyrinin O.€., Jlymuenko O.M. HaBuanpbHO-METOMUYHMI MMOCIOHMK 3 OTOPY MaTrepialliB Ui

caMOCTiHHOT Ta I1HAUBIAyanbHOI poOoTHM cTyneHTiB. - XepcoH: BwuaaBaunrso TOB
«bopuchen» 2016. 272 c.

Indopmaniiini pecypen
Caiit X® HYK: www://kb.nuos.edu.ua

Po3poonukn PII

3aB.Kag. CyTHOOYIYBAHHS TA PEMOHTY

CyleH, A.T.H., Ipo. Hlexpoaoces O.B.
K.T.H., CT. BUKJIaJa4 76 . JIurBunenko /1. 1O.
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JlonaTku

IuTanHs 1JI MOIYJIbHOT0 KOHTPOJIIO

KonTpoJbHi nutanus 10 1-ro moay.iro

[Tosicauty, mo sBisie co0or0 Hayka Hpo omip MmarepiaiiB. OxapakTepu3yBaTH HOHATTS
MIITHOCTI, KOPCTKOCTI 1 CTIMKOCTI KOHCTPYKIiM Ta iX enemeHTiB. Omucatu 00’€KTH, SIKi
BHBYAIOTHCS B OTIOPI MaTepiaib.

Onucatu OCHOBHI BHMIU JeQOpPMYBaHHS CTEpXKHA Ta CYThb MPYXKHHUX 1 ITACTUYHHUX
nedopmaniii. [TosicHUTH, 10 HA3WBAIOTH BIAHOCHOIO JIIHIHOIO 1 KyTOBOIO JedopMaliisiMu B
TOYLI TijIA.

Buknacti OCHOBHI TiOTE€3W HAyKH TpPO OIMip MaTepiamiB 1 BKa3aTH Ha iX MpakTHYHE
BUKOPHUCTAHHS.

[TosicHuTH, O HA3WBAIOTh CTATUYHUM MOMEHTOM Iutomli. [loka3zaTH, ik BUKOPHUCTOBYIOTh
CTaTUYHUN MOMEHT [l BU3HAUYEHHS MOJIOKEHHS LIEHTPa Baru IIOCcKoi (irypu.

[TosicHuTH, 1110 HA3UBAIOTH OCHOBUM, MOJISIPHUM 1 BiAIIEHTPOBUM MOMEHTaMHM iHEpIii IJIomi
¢irypu i BKa3aTu Ha iX BIacTHBOCTI. Bummcatu ¢opMynu njas OCbOBHX MOMEHTIB iHepIii
TUTOIII KpyTa 1 IPSMOKYTHHKA BiIHOCHO IEHTPAIFHUX OCEH Ta MOJSIPHOTO MOMEHTY iHEepIii
Kpyra.

HaBectn ¢opmynu ans BHU3HAYCHHS OCHOBHX 1 BIJIEHTPOBUX MOMEHTIB IDIOCKUX (Iiryp
BIZTHOCHO HapaJieIbHUX OCEH.

Hagectu 3a1eKHOCTI Mi>k MOMEHTaMH 1HEPIIil P MOBOPOTI KOOPIUHATHUX OCEH.
[TosicauTH, 5IKi OC1 HA3UBAIOTh TOJIOBHUMU OCAMH iHepIlii. HaBectu popmymny mist KyTa, SKui
XapaKTepu3y€e TOJIOKEHHSI TOJIOBHUX OCEH BIHOCHO Oyab-SKHMX IIEHTPAIBHUX, a TaKOX
(dhopMynu JUis BU3HAUYEHHS TOJOBHUX MOMEHTIB 1HEpIii ol Girypu.

Omnwucary 3araJbHAN TOPSIIOK BU3HAUYEHHS TOJIOBHUX MOMEHTIB 1HEPIIii CKIIaTHIX Tepepi3iB i
MIPOAEMOHCTPYBATH HOTO Ha MPHUKIA[I.

Buknactu kiacugikamio 30BHIIIHIX CHJI, SIKI JIiFOTH Ha KOHCTPYKINI Ta iX €JleMEeHTH, i
MOSICHUTH MPUPOJY iX BUHUKHEHHA. I10SCHUTH, 110 SABIAIOTH COOOI0 30CEPEKEHI CHUIM 1
MOMEHTH Ta IHTEHCUBHOCT! HAaBaHTAKEHHS.

[Tosicautu cyTh MeTomy mepepisiB. [lokazaTu BHyTpilIHI 3yCHIUIS, AKi JIIOTH B MEpepizax
TiNa, BKa3aTH iX PO3MIPHICTP Ta SIK I 3yCWUIS TOB’Si3aHI 3 BHYTPIIIHIMH CHJIaMHU
(manpy>xeHHsMH). [10SCHUTH BUKOPUCTaHHS METOMY Mepepi3iB sl BUBHAYCHHS BHYTPIIITHIX
3yCHJIb Ta BKa3aTH Ha CIIOCOOM TIOJJAHHS X BEJMYUHH JUIS PI3HHUX TEPePi3iB CTEPHKHS.
Onucatu HanpykeHo-1e(OpMOBaHUN CTaH TMpPHU pO3TATaHHI (CTHUCKaHHI) CTEpPXKHSA 3
BUKJIQJICHHSIM CTaTUYHOTO, TEOMETPUYHOTO 1 ¢iznyHoro acmekrtiB. HaBectu pizHi (popmu
MOJIaHHS 1 3aIUCy 3aKOoHY ['yka.

Buknacti yMOBHM MIITHOCTI 1 )KOPCTKOCTI TpU pO3TATraHHI (CTHCKaHHI) cTepxHs. OmucaTu
BUJIM PO3PAXYHKIB, 5IKi 0a3yIOThCS HA YMOBI MIITHOCTI.

Omnucatu mpouenypy BUNPOOyBaHHA MaTepiadiB: BUMPOOyBajdbHI MAIIUHHU, 3pa3Ku,
MeTo/MKa BUMpoOyBaHb. HaBecTw THIOBI JiarpamMu poO3TSraHHs IJs cTajel, BKa3aTH Ha
XapaKTepH1 AUISTHKU 1 TOUKH.

Onucatu yMOBHY 1 ICTUHHY JlarpaMu pO3TSATaHHS cTajed B KOOpAMHATaxX ‘‘HaIlpy KEeHHS-
nedopMartis’, BKa3aTH Ha X XapaKTepHI JUISHKH 1 TOYKHU. J[aT O3HAYEHHS 1 MOKa3aTH, K
BU3HAYAIOTh BEJIMYMHU MEXaHIYHUX XapaKTEePUCTUK MaTepiaiy.

HaBectn XapakTepUCTHKH TPYKHOCTI 1 IUIACTUYHOCTI MPH TO3IOBXHIX JeopMamisax
MaTepiany, iX MO3HaueHHS 1 po3MipHicTh. [loka3aTH, sSK BHU3HAYalOTh BEJIUYMHU IUX
XapaKTePUCTHK.

Hasectu gopmyiny 11 BU3HaYeHHs poOOTH npH Aedopmaltii 3pa3ka, SKHi po3TATyeThCs YU
CTHCKYETBCH.

OxapakTepu3yBaTu HiAXOAU I[0JI0 BCTAHOBJICHHS BEJIMYMHHU JOMYCTUMMX HANpy>XeHb B
po3paxyHKax MIITHOCTI MpH pO3TATaHHI-CTHCKaHHI. [losicHUTH 0coOaMBOCTI BHOOpY LUX
HaIpy>XeHb JJIs TUIACTUYHHX 1 KPUXKHUX MaTepiaiiBb.
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Buknactu mponenypy po3paxyHKy Ha MIIHICTh 1 JKOPCTKICTh Ha TMPHKIAAI PO3TSITAHHS
(cTucKaHHS) cTepKHS Npu il 30cepexeHnx cuil. Iloka3atu moOy10By emop 0ChOBOI CHIIH,
HaTpy>KEeHHsI 1 IEPEMIIICHHS TONEPEYHOTO Mepepi3y 3 ypaxyBaHHSIM BIIACHOI Bard CTEPIKHSI.
Onucatu mnpoueaypy poO3paxyHKy CTaTUYHO HEBHM3HAYHMX CTEP)KHEBUX CHCTEM IIpH
po3raraHHi-cTHCKaHHI. [loka3aTn Ha TMpUKIALl CKIaJaHHS YMOB CyMIiCHOCTI Jedopmarriii
CTEp>KHIB CUCTEMHU.

Omnwucaty yMOBH, 32 SIKHX B CTEP)KHSAX Ma€ MicIIe 3pi3, 1 BUITUCATH Ta MOSICHATH (POPMYITY JUISI
BU3HAUEHHS JOTUYHUX HANpPYXEHb MNpH 3CyBl. BU3HAUUTH MHOHATTS 4YMCTOrO 3CYBY 1
BUMUCATHU 3aKOH [ 'yKa mpu TakoMy Hampy>KeHOMY CTaHi.

[Toscautn mpouenypy 1 (GopMynu po3paxyHKy HamnpykeHb B OOJTOBUX 1 3aKJIENKOBUX
3’€IHAHHSX, SIKI TPAIIOIOTh Ha 3pi3 1 3MHHAHHS, HABECTH BiJIMOBiIHI YMOBH MiIIHOCTI.
IToka3zaTu, SIK BUPILIYIOTh 3a7jauy IPOCKTYBAHHS TaKHUX 3’ € THAHb.

[TosicHuTH YMOBH BUHUKHEHHS KPYYCHHS B CTEpKHSX (Banax). HaBecTu miarpamy KpydeHHs
Ta PO3paxyHKOBI (OpMyJIH [UId BU3HAUCHHsI HANpPYXEHb 1 KyTa 3aKpydyBaHHsS KpPyIJOro
Bana. [lokazarn moOy 0By emrop KpyTHHX MOMEHTIB 1 KyTa 3aKpyqyBaHHS Baja Ta JOTHYHHX
Hanpy’kKeHb B ITONIEPEUHOMY IEepepi3i.

HaBectn ymMoOBH MIIIHOCTI 1 JKOPCTKOCTI TpH Kpy4eHHI cTepxkHIB (BamiB). OTpuMmaTH
(dhopMynu JUIs BU3HAUCHHS JiaMeTpa KPYIJIOro Bajia i3 YMOB MIITHOCTI 1 5)KOPCTKOCTI.

JlatTi TOsICHEHHS TIOBHOTO HANpPYXXEHHS B TOYIl Tila i HOro CKIAAOBUX. 300pa3uTh
KOMIIOHEHTH IIOBHOT'O HAIPY>KEHHS Ha TPbOX B3a€MHO MEPHEHIUKYISAPHUX MIIOIIAIKAX.
CdopmymioBaTi 1 3ammcaTéd 3aKOH IMAPHOCTI JOTHYHHX HANpYXKEHb Ta IMOKa3aTH, SKUM
yMOBaM BiH BIATMOBIJAE.

Onucatu yMOBH, 3a SKHX B CTE€p)KHI BUHUKAE JIHIHHWNA HampykeHWi ctad. OTpuMaTH
(dbopMynH Ui BU3HAYEHHS! HOPMAJIbHUX 1 JOTUYHUX HANPYKEHb Ha MOXMIINX IUIOIIAKAX.
[ToscHuTH CyTh 1 NpU3HAYEHHS KIACHYHUX KpUTEpiiB (Teopiit) wmimHOCcTI. Bummcatn
(dbopMynu Ui eKBiBaJCHTHUX (3BEACHMX) HAMPY>KEHb 32 IIUMU KPUTEPISIMU 1 TIOSICHUTH, SIK
IX OTpUMATH.

[TosicHuTH, sIK€ T1IO HA3MBaIOTh OAJNKOIO, HABECTH OCHOBHI THMHM omop. JlaTu BU3HAYCHHS
CTaTUYHO BH3HAYYBAHOI 1 CTATMYHO HeBU3HauyBaHoi Oanku. [lokaszatm Ha mpuKIaI
BU3HAUEHHS PEAKTUBHUX 3YCWIb (CHJI, MOMEHTIB) NpU IUIOCKOMY 3IMHaHHI CTaTU4YHO
BHU3HAYHOI OaJIKH.

Bukinactu TOHATTA Tmepepidyrouoi CUIUM B TONEpPEYHOMY TMepepidi Oanku, BKazaTd i
nmo3HadeHHs 1 po3MmipHicTe. CdopMmyaroBaTH TMPaBWIO 3HAKIB Ta MOSCHUTH CIIOCIO
BU3HAYEHHS BEJIMYUHM 1Ii€1 CUIIH B OyIb-IKOMY Tepepisi OLTKH.

Buknactu MOHATTS 3rHHAIBPHOTO MOMEHTY B IOTIEPEYHOMY Iepepi3i Oanku, BKazaTH HOTO
no3HayeHHs 1 po3MmipHicTh. CdopMmymaroBaTH MNpaBWIO 3HAKIB Ta MOSACHUTH CIOCIO
BH3HAYCHHS I[bOTO MOMEHTY B OY/Ib-SIKOMY TIepepi3i Oaiku.

Onucartu mpoueaypy MoOyJIOBH €MIOp MONEPeYHOI CHJIM 1 3TUHAJIBHOIO MOMEHTY
AQHATITHYHUM CITOCOOOM Ta IPOACMOHCTPYBATH 11 Ha MPUKJIIAII.

HaBectn pgudepeHmiaabHl 3al1€KHOCTI MDK BHYTPIIIHIMA 3YCHJUIAMHA 1 30BHIIIHIM
HaBaHTAXCHHAM OaJIKH JIJTsl BUTIAAKY TUIOCKOTO 3THHY.

HaBectu ¢opmyny [uisi BU3HAUEHHS HOPMAIbHUX HANpy>KeHb MPU YUCTOMY IUIOCKOMY
3ruHaHHi Oanku. Ha mpukiagax mokasaTw MOOYAOBY €MIOPU LUX HAINPYXKEHb 10 BUCOTI
PI3HUX THIIIB MONIEPEYHOTO MEepepizy OalKH.

HaBectn ¢opmymny ans BH3HAu€HHsS NOTHYHUX HANPYKEHb TPH IONEPEYHOMY 3THHAHHI
Oanku B oxHii momuHi. [lokasatn mOOyoOBY emiOpu [HMX HAMpYyXEHb IO BHUCOTI
MPSIMOKYTHOTO 1 BOTABPOBOTO MOTIEPEYHHX TIEPEPi3iB.

KoHTpoJibHi NUTaHHS 10 2-T0 MOYJIIO0.

HaBectu audepeniiianbHe piBHAHHA 3ITHYTOI OCl Oallk¥ 1 3aJ€KHOCTI MK CHJIOBUMH 1

KIHEMAaTHYHUMHU eJIeMeHTaMU 3ruHaHuA. [losscHuTH CYTb 'PAHUYHHUX YMOB 11X HGO6XiI[HiCTL.
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Buknactu mponenypy BH3HAY€HHS JIHIMHHMX 1 KyTOBHX MEPEMIIICHb MOMEPEYHHUX Tepepi3iB
Oayiku Oe3rmocepeHIM 1HTErpyBaHHIM JuepeHIliaJbHOTO PiBHSAHHSA 3ruHy. [lokazatm Ha
MIPUKJIAJi BU3HAYCHHS CTAJIUX 1HTETPyBaHHS.

Buknactu cyTe 1 HaBecTH (GOpPMYIM METOAY IIOYAaTKOBHX IapaMeTpiB Uil BH3HAYCHHS
JTHIMHUX 1 KYTOBUX MEpeMillleHb MONEPEUYHUX Mepepi3iB MPU3MATUYHOT OaJKU MPU 3rHHAHHI.
[ToxazaTu Ha MPUKIIAJl BU3HAUYCHHS MOYATKOBHX ITapaMeTpiB.

[TosicHuTH, SK BUKOHYETHCS PO3PAXYHOK Ha MIIHICTh OaloOK NpU IUIOCKOMY 3THHAHHI.
3anucaTy yMOBY MIIIHOCTI 1 Ha MPUKIAI TOKa3aTh ii BUKOPUCTAHHS s 1000pYy pO3MipiB
TIOTIEPEYHHX TIEPEPi3iB.

Jlat NOsICHEHHS y3arajlbHEHUM CHJIaM 1 mepemilieHHsM. HaBecTn mpukiaam y3araibHEHUX
CWJI 1 BIAMOBIAHUX 1M mepemimieHb. [loka3atu, Sk BU3HAYA€THCS TMOBHE MEPEMIILEHHS MPHU
OJIHOYACHIN il JEKUILKOX HAaBAHTAXKEHb.

[TosicHuTH, SK BH3HAYAETHCSA CJIEMEHTapHAa po0OTa 30BHIMHBOI cwiu. OTpumaTé Gopmyiry
pOOOTH IIPH CTATUYHIN [iT y3araJbHECHUX CHIL.

[TosicHuTH, SIK BU3HAYAETHCA JUISL CTEPKHS POOOTa BHYTPILIHIX 3yCHIIb PI3HUX THIMIB. 3amKlcaTH
3aranbHy (GopMyly IUIsl BU3HAUYCHHS POOOTH Yy BUNAAKY il B mepepizax MIECTH BHYTPIIIHIX
CHJIOBUX (PaKTOPIB.

CdopmymioBaTH TPHUHIUI MOXJIMBHUX TEPEMIlICHb, 3alucaTH y MareMaTHuHiii dopmi i
MOSICHUTH HOT0 3aCTOCYBaHHS /10 MPY>KHUX CHCTEM.

HaBectn Teopemy mpo B3a€EMHICTh POOIT Ta BHKJIACTH TEOPEMY B3a€EMHOCTI TEPEMIIICHb.
[TokaszaTi Ha IPUKIAAI BUKOPUCTAHHS BKa3aHUX TEOPEM IPH PO3paXyHKax JIIHIHUX 1 KyTOBHX
MepeMillleHb MOMEePEYHHX Mepepi3iB OaloK, SKi 3THHAIOTHCS.

3anucatn QopMyly Ui BHU3HAYCHHA IEPEMILIEHb IUIOCKOi CTEP)KHEBOi CHUCTEMH 3
BUKOPUCTAHHSIM NPUHLUIY IOYaTKy MOXKJIMBHUX IHepeMilleHb. lIpogeMoHCTpyBaTH MeTOn
Mopa Ha npuKiIa/i BU3HAYEHHS MMePEMIIICHb TP 3THHAHHI OJJTHOIPOTOHOBOI OaJIKH.

[Tosichutn, sk oO4YMCHIOOTHCS 1HTerpanu Mopa crmocobom Bepemarina. Ilokazatu
BHKOPHUCTAHHS I[LOTO CIIOCO0Y Ha MPHUKIIAII.

[TosicHuTH, 110 SABJIsI€ COOOI0 MOTEHIIANbHA SHEepTis Aedopmallii 1 SK BU3HAYa€ThCs 11 BeTUYMHA
y 3araJlLHOMY BHITaJKy HaBAaHTAKCHHsI CTEPXKHI Ta MPH IJIOCKOMY HOMEPEYHOMY 3THHAHHI.

CdopmymroBatu Teopemy Kacrtinbsro. [Toka3atu i BUKOpUCTaHHS 1Jis1 BU3HAYEHHS JITHIMHUX
a00 KyTOBHX NEPEMIIIICHb TOTIEPEYHUX Mepepi3iB OAIKH.

CoopmymoBat Teopemy Jlarpanxka. [lokazaT ii BUKOPUCTAHHS AJI1 BU3HAUYEHHS 30BHIIIHIX
CHJI, IO JIIOTh HA CTEPKEHb a00 CUCTEMY CTEPKHIB.

CdopmyroBaTu TeOpeMy PO MiHIMYM MOTCHINIAILHOT €HEPTii CTATUYHO HEBU3HAYHHUX CHUCTEM.
[TokasaTu ii BUKOpPHMCTaHHS JUIsi BU3HAYEHHs 3alBUX PEAKTHBHUX 3yCWJIb OJHOIPOrOHOBOI
MPU3MATUYHOT OAJIKH.

. [TosicauTu yMoBH, 3a sIKUX y Oajili Mae Micle ckiagHe 1 Koce 3ruHaHHs. Bummcatu dopmynu

IUI BU3HAUCHHS HANpYXEHb (HOPMAJBHHX 1 JOTHYHHMX) Ta HEPEMIlICHb NpPU CKIATHOMY
3TUHAHHI. 3amMcaTH yMOBY MILIHOCTI HpPU CKJIAQAHOMY 3IMHaHHI 1 MOSICHUTH, K ii MOXHa
BUKOPUCTATH JJIs MIOOPY pO3MipiB mepepizy.
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[TosicHuTH yMOBH, KOJH y BajlaX Ma€ MICIle 3THHAHHA 3 Kpy4eHHAM. Bunmcatu gpopmynu ams
BHU3HAYCHHS HOPMAJIBHUX 1 JOTHYHHX HANpy>KeHb MPU TAaKOMY BUTIAJIKY AcGOpMyBaHHS Ta
3amucaTH YMOBY MilHOCTI. [Toka3zaTu, sk 13 yMOBH MIITHOCTI BU3HAYAETHCS AlaMETP BaJa.

. OX&paKTepI/ISYBaTI/I CTallh PO3PaAXYHKY CTATHYHO HCBHU3HAYYBAHUX CTCPIKHCBUX CHCTCM.

HOHCHHTH, 10 Tak€C OCHOBHA Ta €KBIBAJIEHTHA CUCTEMHU.

Buknactu mopsaok po3paxyHKy MIIIHOCTI OJTHOTIPOTOHOBHX CTAaTUYHO HEBH3HAUYBAHUX OaJIOK.
Ha mpuxmani 3ruHaHHA TpPU3MATHYHOI OalkM TOKa3aTH BHU3HAUCHHS 3aliBUX PEAKTHBHUX
3yCHIIb.

Buknactu moOHATTS mpo CTIMKICTh (opMu piBHOBaru MnpyxHUX cucteM. lloscHutu, sKy
BEJINYMHY HaBaHTa)KEHHs HA3MBalOTh KPUTUYHOIO 1 3alMCAaTH YMOBY CTIHKOCTI JJIsl CTEPIKHS.

3anucatu ¢dopmyny Eitepa s BU3HAYCHHS KPUTUYHOI CHJIM IIAPHIPHO OOIEPTOro,
OJTHOIIPOTOHOBOTO, TPU3MATHYHOTO CTEPXKHS, SKHA CTUCKYETHCS CTaJOK IO30BXKHBOIO
cunoro. [TosicHuTH, SIK BCTAaHOBUTH (hOpMy BTpaTH CTIHKOCTI 1 rpadiyHO 300pa3uTH ii.

[TosicHuTH, SK BIUIMBAIOTH YMOBH 3aKpPIIUICHHS KIHIIIB CTUCHYTOTO CTEp)KHS Ha 3HAUYEHHS
EitnepoBoi cwiu. 3amucatu 3aranbHy (GopMyidy Ul BHU3HadeHHs EinepoBoi  cuiM
NPU3MATUYHOTO CTEpPKHA 3 TUNOBMMHU 3aKpIIJICHHAMHM KIHLIB 1 TMOSCHUTH, SK HEIO
KOPHUCTYBaTHUCh.

[TosicHuTH, B 4OMYy TOJIATa€ OCOOIMBICTh BU3HAUYCHHS KPUTUYHUX CHII TIPU HAIIPYKCHHSX, IO
MEPEBUIYIOTh TPAHUINIO TPOMOPIIHHOCTI Marepiasy. 3amucaTé 3B’S30K  KPUTHIHOTO
HaTpy>KEHHs 3 THYYKICTIO CTep)KHA 1 BimoOpasuTH ioro rpadiuno. Ilokasaru, sk mpakTHIHO
BHU3HAYAIOTh KPUTHYHE HATIPY>KEHHSI.

[TosicHUTH sIBHIE yJapHOTO HABAaHTAXXEHHS E€JIEMEHTIB KOHCTpPYyKWild. Bukmactu rinoresu
TEXHIYHOI Teopii yAapy i MOHATTS KoedilieHTa AMHAMIYHOCTI.

Bumucatn Qopmynu Ui BuU3HAueHHS KoedillieHTa TUHAMIYHOCTI TpPH OCBOBOMY i
3TUHAIFHOMY y/apax CTEpKHS 1 NOKa3aTH, SIK MPAaKTUYHO KOPUCTYBATHCh IIUMH (hopMyriamu.
3anucaTi yMOBY MIITHOCTI TIpH yAapi.

[Tosichutn ocoOmmMBOCTI poOOTHM Martepialy TpH YIAApHUX HaBaHTaxeHHsAX. Ommcatw, 5K
MPAaKTUYHO BU3HAYAIOTH YAApHY B’SI3KiCTh MaTepiamy.
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