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Beryn
AHoOTAIIA

OcBiTHBOIO TporpamMoro auctuiuiiHg «Omip MartepiaiiB» MiITOTOBKU OaKallaBpiB
nependayeHo HAOYTTA CTYIEHTAMH TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK 3a
OJIHIEI0 3 OCHOBHHUX 3arajbHOIHXEHEPHUX AMCHUUILUIIH (PyHIaMEHTaIbHOI MiATOTOBKU
CTYJICHTIB. 3a IUCIMIUTIHOIO PO3TISAAETHCS MIATOTOBKA CTY/ICHTIB 0 3a0€3MeUeHHS Ha
cTaail TPOEKTYBaHHS HAIIMHOCTI (MIIIHOCTI, CTIMKOCTI, »KOPCTKOCTI) HAWIPOCTIIIHAX
€JIEMEHTIB KOHCTPYKIIH, JAeTaJiel MaIluH 1 MeXaH13MIB IIPU HAHO1IbII TUIIOBUX BHJIAX
30BHIIIHBOTO HABAHTAKECHHSI.

[Iporpama qaHoi HaBYaJIBHOI TUCUHUILIIHM PO3paxoBaHa Ha CTYACHTIB, Kl BUBYAIU
BUIIly MaTeMaTHKY, Pi3UKY, TEOPETUUHY MEXAHIKY.

Huctumina  «Omnip  maTepiaiiBy HOCHTh MUKAMCHMIUIIHAPHUNA —Xapakrep 1
nepeadavyae MiArOTOBKY CTYACHTIB Y MOJAIbIIOMY BUBYAHHI CHEIaJbHUX JUCLMILIIH,
TaKuX SIK, HampuKiaza, «MexaHika 3BapHUX 3'€AHAHbY, «MaTeMaTH4YHe MOJICIIFOBAHHS Ta
Bukopuctanns [1K y 3BaptoBaibHOMY BUPOOHUIITBI.

Karw4yoBi cjoBa: MIMHICTh, CTIMKICTh, XOPCTKICTh, YyJapHE HaBaHTaKCHHS,
HaIpy>KeHHs Ta nedopmariii.

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, «Mechanics of welded jointsy,
«Mathematical modeling and using of PC in welding engineering ».

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



1. Onuc HABYAJIBLHOI AUCIHUILTIHA

HaiimeHnyBaHHS MOKa3HUKIB

["any3p 3HaHb, CHICIAIBHICTH
(ocBITHS TIporpama), OCBITHIN
piBEHb

XapakTepucTUKa HABYAJIbHOT

JIUCIUIUTIHA
JEeHHA 32049HA
¢dopma ¢popma
HABYAHHSA HABYaHHSA

Kinpkicth KpeauTiB — 6

l'any3b 3HaHB

O0o0B’s13K0Ba

Monynis — 2 13 «MexaHi4Ha iHXKeHepis» Pik miaroroBku

3MICTOBUX MOAYJIB — 4 2-1 | 2-1

Enexrponna anpeca PITH/] CrenianbHicTh CemecTpu

I?]'f[ltcil‘;lTi XHEbI HYK e/ 131 «IIpuknagHa MexaHiKa» 3-it, 4t | 3-it, 4t

L p: WWW .nuos.edu.u ) Jlexkuii

welding-engineering-and- <<IH)KI/IH.1pI/IHF 3BapIOBaH.H$I Ta —30ron.; —6ron.;

related-processes.html CTIOPIAHEHMX NMPOLECIBY | 4-if cemecTp | 4-H cemecTp
—30rog. — 6 rox.

[nauBinyansHe HayKOBO-
JOCITIAHE 3aBJaHHSI HE
nepeadavaeTbes

3arajgbHa KUIbKICTh TOIWH —

180

JlaGopaTopHi 3aHATTS

3-i cemecTp
— 15 rom.

3-i cemecTp
—4 rop.

TrXHeBUX TOIUH I JIEHHOI
dhopmMu HaBUAHHS:
ayIUTOPHUX:

3-i cemecTp — 3;

4-i1 cemecTp — 3;

CaMOCTIHHOI po0oTH
CTYyJICHTA:

3-i cemecTp — 3;

4-i1 cemecTp — 3.

OCBITHI piBEHB:
nepmuii (0akajaBpcbKUii)

IlpakTHYHI 3aHATTH

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

InauBinyanbHi 3aB1aHHSA

CamocriiiHa podoTa

3-it cemecTp | 3-ii cemecTp
—45 ron. — 80 rox.

4-i1 cemecTp | 4-ii cemecTp
— 45 ro. — 78 rog.

Bua KoHTpOJII0

3-1i cemecTp — 3aiK
4-i1 cemecTp — €eK3aMeH

DopMa KOHTPOJIIO:
KOMOiHOBaHa (MMMCHMOBHIA,
TECTOBUIA)



http://www.kb.nuos.edu.ua/

2. Meta HaBYaJIbHOI JUCHMILTIHA

Merta HaByaHHs quctuIuIiHu «Orip MaTepiaiiBy — MAroToBKa ¢GaxiBIliB, 3MaTHUX
pPO3B’sI3yBaTH  CIICIliali3oBaHl 3aBAaHHS Ta MNpUKIaAHI npoljeMu mpodeciitHol
TUSITBHOCTI Yy TalTy31 MEXaHIYHO1 1HXKEHepii.

3rinno 31 CraHgapToM BHUIOI OCBITU YKpaiHW, 3aTBEP/HKEHUM HaKa30M
MinicrepctBa ocBiTH 1 Hayku Ykpainu Ne 1073 Big 04.10.2018 p., BuBUEHHSI 03HAUEHO1
TUCITUTUTIHY CIpUSATHME (POPMYBAHHIO B CTYJICHTIB TAKUX KOMIIETCHTHOCTEH:

Iumezpanvha komnemenmHicme:

— 3JJaTHICTH PO3B’SA3yBaTH CKJIAIHI CIeliai3oBaH1 3a/1a4l 1 MpaKTHYHI MPOOIeMH y

3BapIOBaHHI Ta CIOPIJHEHUX MpoIecax 1 TEXHOJOTisIX abo y Mmpoleci HaBYaHHS, IO
nependadae 3acTOCYBaHHS TIEBHUX TEOpid Ta METOMIB BIAMOBIAHMX HAyK 1
XapaKTepU3Y€ETHCS KOMIJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3acanvHi KOMNEmMeHmHoOCmi.

3K02. 3nanHs Ta po3yMiHHS MPEAMETHOI 001acTi Ta po3yMiHHs TpodeciitHol

TISUTBHOCTI.

3K04. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUUYHUX CUTYaIIisX.

3K13. 31aTHICTh OLIHIOBATH Ta 3a0€3MeUyBaTH SIKICTh BUKOHYBAHUX POOIT.

CneyianbHi KOMnemMeHmHOCMI.

®KO01. 3parHicTh aHai3y MarepiajiB, KOHCTPYKIIA Ta MpPOLECIB HA OCHOBI
3aKOHIB, TEOPIH Ta METO/IIB MAaTEMATUKH, TPUPOJHUYHMX HAYK 1 TPUKIATHOI MEXAHIKH.

®KO02. 3paTHICTb POOMTH OLIHKM NapaMmeTpiB Mpaue3aTHOCTI Mareplajib,
KOHCTPYKIIM 1 MaIlIMH B €KCIUTyaTallliHUX yMOBaxX Ta 3HAXOJUTH BIJIMOBIIHI PIIICHHS
1Tt 3a0€3MEYEHHS] 3a/1aHOT0 PIBHS HAJIMHOCTI KOHCTPYKLIN 1 MPOIECIB, B TOMY YHUCII 1
3a HasIBHOCTI JI€KOi HEBU3HAYEHOCTI.

®KO06. 31aTHICT, BUKOHYBATHU TEXHIYHI BUMIPIOBAHHS, OJCPKYBaTH, aHAII3yBaTH
Ta KPUTUYHO OIIHIOBATH PE3yJbTaTH BUMIPIOBAHb.

®KO08. 3paTHICTP 1O MTPOCTOPOBOTO MHCIEHHS 1 BIATBOPEHHS IPOCTOPOBUX
00’€KTiB, KOHCTPYKI[IH Ta MEXaHI3MIB Yy BHUIJIAMI MPOCKIIMHUX KPECICeHb Ta
TPUBUMIPHUX T€OMETPUYHHUX MOJIEIICH.

3. IlepenymoBH /11 BUBYEHHSI AUCIUILIIHA
[lepenymoBamMu Jisi BUBYEHHSI JAHOI JUCUUIUIIHM € Takl NpeIMETH: BHILA
MareMaTtuka, pizuka, TEOpeTUYHA MEXaHIKa.

4. OuikyBaHHI pe3y/JIbTATH HABYAHHA

BuB4eHHS HaBUanbHO! MUCIUIUIIHU Tependadae (GopMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX pPe3yJbTaTiB HAaBYaHHS.

Ilpoepamui pe3ynomamu Haguanus:

[TPO3. BukoHyBaTM pO3paxyHKM Ha MIIHICTh, BHUTPUBAIICTb, CTIHKICTb,
JIOBTOBIUHICTb, dKOPCTKICTh JI€TaJei MaIIIHH.

[TPO4. OrmiHtoBaTH HAIIWHICT JeTajeil 1 KOHCTPYKIIA MAIlMH B TIPOIeci
CTaTUYHOTO Ta JUHAMIYHOTO HaBAaHTAKCHHSI.



5. IIporpama HaBYAJIbHOI JTUCUMILIIHA
3-ii cemecTp
Monyas 1

3micToBuii Moayab 1.1 OcHoBHu onopy maTepiaJiB
Tema 1. Ilpeamer ta 3amadi kypcy. Tumnu eireMeHTIB KOHCTPYKITiiA. Po3paxyHKoBi
CXeMH Ta BHUIW HaBaHTaKeHb. OCHOBHI JOMYIICHHS 1 TIMTOTE3W 3 OMOPY MaTepialiB.

Jlitreparypa: [1], ¢.9-16; [2], c. 9-26; [5], c. 5-10.

Tema 2. 'eomeTpuyHi XapaKTEPUCTUKH IUIOCKUX mepepi3iB. CTaTUYHI MOMEHTHU
wionti. Koopaunatu nentpa Baru mepepizy. MomeHTH iHepuii mpoctux ¢iryp i
CKJIaHUX TepepiziB. MOMEHTH 1HEpIii BiIHOCHO MapalelbHUX OCeH. 3aleKHICTh MK
MOMEHTaMH 1HEPIIii MPU MOBOPOTI KOOPAMHATHUX ocei. [10M0KeHHS TOIOBHUX OCe Ta

T'OJIOBHI MOMEHTH 1HEPIIii.
Jliteparypa: [1], ¢.17-36; [2], c. 53-64; [3], c. 13-18

Tema 3. BusHaueHHsT BHYTpIIIHIX CWIOBUX (akrtopiB. Meron mnepepisis.
BusHaueHHsi HanpyxeHb. B3aeM03B’S30k MDK HamnpyXeHHSMU Ta BHYTPIIIHIMU
cuwioBuMH (aktopamu. Busnauenns nedopmamii. Ilonsatrs o gedopmarisx Ta
MepPEMIIICHHSX.

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

Tema 4. MexaHiuHi XapakKTepUCTUKH MartepianiB. BunpoOyBaHHs MartepiaiiB Ha
pO3TSATaHHS, CTUCKAHHSA, KPY4YeHHA. XapaKTePUCTUKU MIIHOCTI, MPYXKHOCTI 1
MJIACTUYHOCTI. BmimB pi3HUX (akTopiB HAa MEXaHIYHI BJIACTUBOCTI MaTepialiB.

Koedimient 3anacy mirtHocTi. JlomycTuMi Hanpy>KeHHS.
Jliteparypa: [1], c. 83-114; [2], c. 65-76. [5], ¢.20-57.

3micToBuii Moayab 1.2 Jledpopmariii meHTpaIbHOTO
PO3TATYBAHHSA-CTUCKAHHS, 3CYBY, KPYTiHHSI

Tema 5. BusHaueHHs NO3A0BXKHIX CHJI, HANpPYXEHb 1 MEPEMIIIEHb CTATUYHO
Bu3HadyeHoro Opyca. [loOymoBa emrop cuimoBUX 1 KiHEMAaTHYHUX (HAKTOPIB TMPHU

PO3TATryBaHHI-CTHCKaHHI Opyca.
Jlitepatypa: [1], c. 115-130; [2], c. 37-46; [3], c. 19-22; [5], ¢.10-109.

Tema 6. Po3paxyHOK CTaTMYHO HEBHU3HAUYBAaHUX CTEPKHEBUX KOHCTPYKIIM Ha
PO3TATaHHS 1 CTUCKAHHSI.

Jlitepatypa: [1], c. 130-140; [2], c. 47-52; [3], c. 23-28; [5], c.40-46.
Tema 7. OCHOBHI NOHSTTS MPO HANPYKEHHUM cTaH Tina B Touli. Kiiacuuni Teopii

MIITHOCTI.
Jlireparypa: [1], ¢.152-191; [5], ¢.13-17



Tema 8. Jlebopmaris 3cyBy. 3akoH ['yka mpu uucromy 3cyBi. IlepeBipka
MILHOCTI 1 JOMYCTUMI HaIpy>K€HHSI MpPU YUCTOMY 3CYBI. Po3paxyH01< Ha 3pi3 Ta

3MUHaHHS TBUHTOBUX, 3aKJICTIKOBUX, IIMTOHKOBHUX Ta 3BAPHUX 3’ €IHAHD.
Jlitepatypa: [1], ¢.193-205; [2], ¢.89-100; [5], ¢.58-67.

Tema 9. Kpyuenns Bama. KpyTHuil MOMeHT, Hampy>KeHHs 1 Aedopmalii npu
KpyudeHHi Basia. Emropu KpyTHUX MOMEHTIB 1 KyTiB 3aKpy4yBaHHA Bana. Po3paxyHku Ha

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

Tema 10. 3aranpHi monokeHHA Tpo Aedopmarniio 3ruHy Oanok. Tumm omop
oanok. IlomepeuHi cuiau 1 3ruHANBHI MOMEHTH M B mepepizax Oajku, iX EMIOpH.
Hudepentiiini 3anexHocti npu 3ruHaHHl. OcobnuBocti entop Q 1 M. HopmanbHi Ta
JOTUYHI HANpyXeHHS TMpH IUIOCKOMY 3TMHaHHI, iX emopu s pizHuX (popm

MOTNEPEeYHUX nepepisiB. Po3paxyHok 6anok Ha MIIHICTh IIPU 3TMHAHHI
Jlitepatypa: [1], ¢. 237-261; [2], ¢. 101-152; [5], c. 158 -179.

4-i cemecTp
Moays 2
3micToBuii MoayJib 2.1 BusHaueHHs nepeMillleHb CTATUYHO BU3HAYEHHUX
1 CTATMYHO HEBM3HAYEHHUX 0araTo MPOroHHUX 0aJI0K

Tema 11. Jludepeniianbae piBHIHHS 31THYTOL OC1 Oasiku. Bu3HaueHHs
MepeMIIIEHb IHTErPYBaHHAM M(EepEeHLIATBHOTO PiBHAHHS. BU3HaueHHs epeMilieHb y

0anKax METOJ0M MOYaTKOBUX IapaMeTpiB.
Jlitepatypa: [1], ¢. 265-290; [2], c. 153-170; [4], c. 12-18; [5], c. 170-179.

Tema 12. 3aranpHi TeopeMu Mpo NnpyskHi cuctemu. [loTeHiansHa eHepris
py’kHO1 nedopmartii. 3arajibHi TOHATTS. ¥Y3araJbHEH1 CHUJIU 1 y3arajabHEeHI

nepeMIlIeHHS.
Jliteparypa: [1], c. 354-362; [5], c. 216-218.

Tema 13. Teopema KacrinbsiHo. [nTerpan Mopa. O0uucnenns interpanis Mopa
3a npaBuiioM Bepemariza.

BusHaueHHsi mepeMmillleHb NPYKHUX CHUCTEM EHEPreTUYHUMU METOAaMM Ha
ocHoBi Teopemu Kactinbsino. Iaterpan Mopa. OOuucnenss idterpamxiB Mopa 3a

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

Tema 14. 3ruH cTraTMYHO HEBU3HAUYeHUX 0aiok. OCHOBHI MOHATTS Ta BU3HAYCHHS.
Po3paxyHOK OJHONPOrOHHUX OanoK crnocoOoM MOpiBHSAHHS —Jedopmartiiii. 3ruH
MIPOTOHHUX HEPO3pi3HUX Oaslok. TeopeMa TpPhOX MOMEHTIB.

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



3MmicToBuit MOayJb 2.2 CkyaaHuii onip Ta AUHAMIYHA il CHJI

Tema 15. Cxknagnuii omip. Koce 3runHaHHs Opyca. 3ruH Bajla 3 KPYYCHHSIM.

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

Tema 16. CTifikicTb CTHCHYTHX CTepxHiB. EljiepoBi Hampy>keHHS Ta CHJIM IS
CTEpPXKHIB 3 PI3HUM 3aKpIIUICHHSAM KiHIIB. KpUTUYHI Hanpy>KeHHS Ta X BU3HAUYCHHS 3a
rpacdixom [llamancekoro ta popmynor SCHHCHKOTO.

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

Tema 17. VYnpapue nHaBaHTaxeHHs. llepemilieHHs 1 Hampy>KEHHS MPY>KHOI

CHUCTEMH MPH yJapi OMMHUYHUM BaHTaXeM. [IoHATTS KoedilieHTa JMHAMIYHOCTI.
Jlitepatypa: [1], ¢. 590-612; [2], ¢. 229-236; [5], ¢.268-272.

Tema 18. Onip MarepiaiiB npu NOBTOPHO-3MIHHUX HAIPY>KEHHAX. SBUIIE BTOMU
MarepianiB. Craaii BTOMHOrO MOLIKO)KEHHS. XapaKTEPUCTUKU LHUKIY HalpyXeHb.
KpuBa BromMu Martepiany. BusHaueHHs rpaHulll BUTPUBAJIOCTI. BIJIMB KOHCTPYKTUBHO-
TEXHOJIOTIYHUX (AKTOPIB HAa TPAHUII0 BUTPUBAIOCTI MaTepiaiiB. Po3paxyHOK Ha

MIIHICTh MPU MOBTOPHO -3MIHHUX HAIPY>KEHHSX.
Jlitepatypa: [8], ¢.562-590; [2], c¢. 239-244; [5], ¢.272-282.



5.1 TeMaTuuHMIi IVIAH HABYAJbHOI TUCIUILIIHA

Ha3Bu 3micToBHX MOAYIiB i TEM

KinpkicTs rogux

JleHHa opma

3a049Ha hopma

y TOMY YHCTIi

y TOMY 4HCHi

YePOTO I hipakr | 1a6. | op. | 000 npakr | 1ab. | c.p.
3-if cemecTp
Moayas 1
3micToBuii Moayab 1.1 OcHoBM onopy MaTepianiiB
Tema 1. [Ipenmer Ta 3amadi Kypcy. Tumm enemeHTiB KOHCTpyKLid. Po3paxyHKOBiI cxemu Ta 6 5 ) ) 4 5
BUJY HaBaHTaXeHb. OCHOBHI JOMYIIEHHSI i TINOTE3H 3 OMOpPY MaTepiallib.
Tema 2. I'eoMeTpudHi XapaKTEpUCTHKH IUIOCKUX mepepiziB. CTaTHIHI MOMEHTH TUIOIII.
Koopnunatu nentpa Baru nepepizy. MoMeHTH iHepLii mpocTux Qiryp i CKiIagHHUX Mepepisis. 8 4 ) ) 4 7
MowmeHnTH iHepIii BiIHOCHO TapajieIbHUX OCEH. 3alieXKHICTh MK MOMEHTaMH iHEpIii MpHu
MOBOPOTi KOOPAMHATHUX Oceid. [1o0)keHHsI TOJOBHHUX OCEl Ta TOJIOBHI MOMEHTH 1HepIii.
Tema 3. BusHaueHHs BHYTPINIHIX CHJIOBUX (akTopiB. Meton mnepepisiB. BusHaueHHs 30 - 2
HampyXeHb. B3aeMO03B 30K MK HaANpyKEHHSMH Ta BHYTPIIIHIMH CHIIOBUMH (aKTOpPaMH. 8 4 - - 4 7
Busnauenns nedopmartiii. [lonsTts o geopmaliisix Ta nepeMileHHsIX.
Tema 4. MexaHiuHi XapaKTepUCTUKH MaTepiaiiB. BunmpoOyBaHHS MaTepialliB Ha pO3TATaHHS,
CTHCKaHHS, Kpy4eHHsI. XapaKTePUCTUKH MII[HOCTI, MPY>KHOCTI 1 INIACTHYHOCTI. BB pizHux 8 5 ) 3 3 7
(akTopiB Ha MexaHiuHI BiIacTHBOCTI MatepiamiB. KoedimieHnt 3amacy wmimHocti. Jlomyctumi
HaNpYKeHHSI.
Pa3om 3a 3micToBuM mMoayJiem 1.1 30 12 - 3 15 30 - 2 26
3micToBuii Moayasb 1.2. ledopmailii po3TAryBaHHsI-CTUCKAHHS, 3CYBY, KPYU€HHS
Tema 5. BusHaueHHS MO3MOBXKHIX CHJI, HalpyXEHb 1 MEPEMIIeHh CTATUYHO BU3HAYEHOTO
Opyca. [loOynoBa emop cHIOBHX 1 KiHeMaTHYHHX (DakTOpiB NpPH PO3TATYBaHHI-CTHCKaHHI 12 4 - 3 ) 9
Opyca.
Tema 6. Po3paxyHOK CTaTUYHO HEBU3HAUYBAaHUX CTEP)KHEBUX KOHCTPYKIIH Ha PO3TATAHHS 1 ) )
CTUCKAHHSL.
Tema 7. OcHOBHI MOHSTTS PO HANPYKEHUH cTaH Tisa B Toulli. KiacuuHi Teopii MilIHOCTI. 7 - - S
Tema 8. Jedopmanis 3cyBy. 3akoH ['yka mpu umctomy 3cyBi. IlepeBipka MimHOCTI i
JIOMYCTHMI Harpy>KeHHS MPU YUCTOMY 3CyBi. Po3paxyHOK Ha 3pi3 Ta 3MHHAHHS TBUHTOBUX, 10 2 - 3 ) 9
3aKJICTIKOBHUX, IIMOHKOBHX Ta 3BApPHUX 3’ €JTHAHb. 60 - 2
Tema 9. Kpyuenns Bana. KpyTHuii MoMeHT, HanpyXeHHs 1 gedopmariii mpu Kpy4deHHi Baia.
Enropu KpyTHUX MOMEHTIB 1 KYTiB 3aKpy4yBaHHs Bana. Po3paxyHKH Ha MIIHICTh 1 )KOPCTKICTh 12 4 - 3 ) 9
IpU KPYYEHHI BaJa.
Tema 10. 3aransHi nonoXkeHHS 1Mpo AedopMmariiro 3runy O6anok. Tunu omop Ganok. [onepeusni
CHJIM 1 3rMHaJIbHI MOMEHTH M B mepepizax Oanku, ix emopH. AudepeHiini 3aieXxHOCTI MpH
sruHanHi. OcobymBocti emop Q i M. HopmanbHi Ta TOTWYHI HAmNpy»XEHHS TPU TIOCKOMY 12 4 - 3 5 11
3THHAHHI, X enropu A pisHuX Gopm nomnepeynux nepepiziB. Po3paxyHok 0aj1ok Ha MIIHICTh
MIPY 3rMHAHHI
Pa3om 3a 3micToBUM MoayJiem 1.2 60 18 - 12 | 30 60 - 2 56
Ycboro 3a moayJiem 1 90 30 - 15 | 45 90 - 4 82
Pa3om 3a 3-ii cemecTp 90 30 - 15 | 45 90 - 4 82




Ha3Bu 3micToBHX MOAYIiB i TEM

KinpkicTs rogua

JieHHa popma

3a04Ha (hopma

yCBOTO

y TOMY 9HCIT

npakr | 1a6. | c.p.

yCBOTO

y TOMY 9HCTIi

npakrt | 1a6. | c.p.

4-ii cemecTp

Moayasb 2

3micToBHii Moayab 2.1 BuzHaueHHs nepeMinieHb CTATHYHO BU3HAYEHHX i CTATHYHO HEBH3HAYEHHUX 0araTto MporoHHMX 0aJ10K

Tema 11. [{udepennianbHe piBHAHHS 3ITHYTOi ocl Oanku. BuzHaueHHs nepemilieHb
iHTEerpyBaHHAM JU(EpeHIiaIbHOTO piBHAHHSA. Bu3HaueHHs nepemimens y Oankax | 13 4 3 - 6 12
METOJIOM I04YaTKOBUX apaMeTpiB
Tema 12. 3aranbHi Teopemu Npo HpyxkHiI cucremu. [loreHmianpHa eHepris NpyxHOI 10 9 9 i 6 10
nedopmariii. 3araabHi NOHITTA. Y3arajibHEH1 CHIIU 1 y3arajabHeH1 epeMilleHHs
Tema 13. BusHaueHHs MepeMillleHb NMPYXHUX CUCTEM CHEPTeTUYHUMH METOJaMHu Ha 45 2 1 -
ocHOoBI Teopemu Kacrtinbsno. Interpan Mopa. OOuucnenns interpamiB Mopa 3a | 12 4 2 - 6 10
npaBuiioM Bepemiarina
Tema 14. 3run cratnyHO HeBU3HAueHHX Oanok. OCHOBHI MOHSATTS Ta BHU3HAYCHHS.
Po3paxyHok opHOmporoHHux ©6amok cmocodboM mopiBHSAHHS nedopmaniid. 3run | 10 4 - - 6 10
MIPOTOHHUX HEPO3pi3HUX OasloK. Teopema TphOX MOMEHTIB.
Pa3om 3a 3micToBuM mMoayJiem 2.1 45 14 7 - 24 45 2 1 - 42
3micToBHii MoayJb 2.2 CkjIaIHUI omip Ta AMHAMIYHA i CHJI
Tema 15. Cxknannuii omnip. Koce 3runanns 6pyca. 3ruH Bana 3 kpydyeHHsM. [lepeBipka 14 4 4 i 6 10
MIITHOCTI 3 BIITOBITHUMH TEOPISIMHU
Tema 16. CTiliKICTb CTUCHYTHUX CTEpKHIB. EHIepoBl HampyXeHHS Ta CWIH JUIs
CTEPIKHIB 3 pi3HUM 3aKpiIUICHHAM KiHIiB. KpuTHuHi HanpyxeHHs Ta ix Bu3HayeHHs 3a | 11 4 2 - 5 10
rpadixom [Ilamancekoro ta gopmysnor SICHHCBKOTO
Tema 17. YnapHe HaBaHTaxeHHs. [lepeMillleHHsl 1 HampPY)KEHHS HPYKHOI CHCTEMH 11 4 5 ) 5 45 2 1 ) 10
IIpH yAapl OMMHUYHUM BaHTaxeM. [IoHATTs koedilieHTa JMHAMIYHOCTI
Tema 18. Omnip martepiajiB Ipu MOBTOPHO-3MIHHUX HAaNpyXeHHAX. SIBHIE BTOMH
MatepianiB. Ctaaii BTOMHOTO MOIIKO/KEHHS. XapaKTepUCTHKU LMKITY HAaNpy>KeHb.
Kpusa Bromu MaTepiany. BusHaueHHs rpaHuili BUTPUBAIOCTI. BIJIMB KOHCTPYKTUBHO- 9 4 - - 5 12
TEXHOJIOTIYHMX (PaKTOpIB Ha TPaHHULI0 BUTPHUBAJIOCTI MarepiaiiB. Po3paxyHOk Ha
MIIHICTh IPU NOBTOPHO-3MIHHUX HANpPYXEHHAX
Pa3om 3a 3micToBHM MoayJiem 2.2 45 16 8 - 21 45 2 1 - 42
Pa3om 3a moayJsem 2 90 30| 15 - 45 90 4 2 - 84
Ycboro 3a 4-it cemecTp 90 30| 15 - 45 90 4 2 - 84
3arajbHa KiJIbLKicTh TOTHH 180 60 15 15 | 90 180 8 2 4 166
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5.2 Temu 1abopaTOPpHUX 3aAHATH
3-ii cemecTp

Ne Kinbkicth
3/m Tema 3aHATTS T'OJMH
JieHHe | 3a04He
1 BI/IBHa‘-IeHH}I. MexagquHx XapaKTepUCTHK MIIIHOCTI 3 1
TJIACTUYHOCTI MaTepialy MpH PO3TIAraHHi 3pa3Kka
BusHaueHHsT XapaKTepUCTHK TPYKHOCTI MaTepiaiay mpH
2 po3TsranHi Ta nepeBipka npunnuiny Cen-Benana i rimoresm | 3 0,5
IJIOCKUX TIepepisiB
3 BunpoOyBanus M?,Tepiaﬂy Ha  Kpy9YeHHS 1 BU3HAYCHHSA 3 1
MOJIYJsl MPYKHOCTI MPH 3CYBI
4 Po3paxyHku Ha MIIHICTB 1 ’KOPCTKICTh BaIIB MPH KPYUEHHI 3 0,5
5 ExcnepuMeHTanpbHa mepeBipKa TINOTE3 YUCTOTO 3TUHAHHSA 3 1
OaJIoK
Pazom 15 4
5.3 TeMu NpaKTHYHHUX 3aHATH
4-i cemecTp
No KinpkicTh rogun
Hasa temu
3/1 JICHHE 3a04YHE
1 BusHaueHHs TeOMETPUYHUX XapaKTEPUCTHK TIIOCKUX 3 05
nepepisiB CKIIaHOT hopMH ’
9 BH3HafieHHﬂ NPOJIONLHAX 3YCHITh, HATIPY/KEHD 1 9 0.95
nepeMillleHb Y CTaTUYHO BU3HAYEHOMY Opyci ’
3 Po3paxyHoxk Ha MIIHICTh 1 JKOPCTKICTh BaJiB 3 9 0.25
KPYTJIMM NEPEePi3oM
4 Po3paxyHOk Ha MIOHICTE 1 JKOPCTKICTh Oanok 4 05
(cTepxHIB) TPU 3rUHAHHI1 ’
5 Po3paxy§01< Baja Ha MIIHICTh 1 JXOPCTKICTh MpH 2 0,25
3TUHAHHI 3 KPYYCHHSIM
6 Po3paxyHKu Ha CTIMKICTh CTUCHYTHX CTEP)KHIB 2 0,25
Paszom: 15 2




5.4 CamocrTiiina po6ora

No
3/

HasBa remu

KinekicTts rogua

JlenHna
dbopma

3aouHa
dbopma

3-ii cemecTp

Bu3HaueHHsST TEOMETPUYHHMX XapaKTEPUCTUK TUIOCKUX
CKJIaIHUX Diryp

BunpoOyBanHsi Martepialy TIpd pO3TATyBaHHI Ta
CTHCKaHHI 3pa3ka. PoOorta, sika BHUTpadaeTbcs Ha
nedopMyBaHHS 3pa3ka npu pPO3TTYBaHHI
(cTHCcKyBaHHI) 1 TOTEHIIIaIbHA €HEPris AegopMartii.

Busnauenns nedopmariiii, HampyXeHb 1 MEpPEeMilllEHb
MIPU PO3TSTaHHI (CTUCKAaHHI) TMPSMOJIIHIMHOTO CTEPXKHS
(6bpyca). [TobynoBa entop NOB3I0BXKHIX CHII MPYKHOCTI,
Halpy>kKeHb Ta MEpPEMIIIECHb MONEPEUYHUX TNepepi3iB
Opyca mpu  Moro  po3TATYBaHHI-CTUCKAHHI 3
ypaxyBaHHSIM BJIaCHOI Baru

Bu3HaueHHs OCHOBHX BHYTPIIIHIX CHJI B CTaTHYHO
HEBU3HAYYBAHUX CTEPKHEBUX CHCTEMax PI3HUX THIIIB:
3’€IHAHl  CTEPXHI1 IiJl JII€I0 30CEPEIHKEHOT CHIIM 1
«MOHT@)XHa» 3a/laya; CUCTEMa CTEP)KHIB 3 >KOPCTKUM
Opycom. IIOHATTS Npo KOHUEHTpAII0 HaNpyKEHb 1
MEXaH13M pyiHYBaHHs IPH PO3TATYBaHHI.

HamnpyxeHHss B Touul Tuia 1 Woro ckiaaosi. IloBHe
HampyXeHHs 1 MOro CKJIaJ0Bl Ha JOBUIBHO MOXUIiH
riomai. I'oJ0BHI HAPYXEHHS 1 TOJIOBHI HAMPSMKHU.
MakcuMalnbHi JOTHYHI HANPY)KCHHS 1 IUIOMIAJKH, B
SKUX BOHMU Jit0Th. JIiHIMHI ¥ KyToBI nedopmarii B
Toulli Tu1a. ['00BHI 1 MakcUMambHI KyTOBI Jieopmarrii.
OO0’ eMHMI, TIIOCKUH 1 TIHIWHUN HANIPY>KEHI CTAHU.

3aranpHl TOHSTTS MPO OIIHKY MIIHOCTI ¥ KpuUTepii
MminHocTl. Knmacuuni Teopii minHocTi. HoBi cydacHi
TEOpii MIITHOCTI.

BusnaueHHss HanpyxeHb TpHu 3cyBl. Po3paxyHok Ha
3pi3 Ta 3MUHAHHS 3aKJENKOBUX, IUIIEBUX Ta 3BAPHUX
3’¢IHAHb

ITo6ynoBa emtop M, Q. JludepeHuiaibHi 3aleKHOCTI
py 3rMHaHHI OAJIOK.

Po3paxyHok 0ajok Ha MilIHICTb. AHaJI3 HANPY>KEHOTO
CTaHy y HeOe3IleuHid ToduIll mepepidy Mpu 3TUHAHHI
OasIoK

Pa3om 3a 3-ii cemecTp

10

36
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KinpkicTs roaun

;719] Hassa Temn JlenHa 3aouyHa
dbopma dbopma
4-ii cemecTp

1 Busnauenns nepemimneHsb 0amku METOJOM IMOYaTKOBUX 05 5
napaMeTpiB. ’

5 Busnauennss mepeminieHb Oanku 3a  TEOPEMOIO 05 4
KacrenbsiHo. ’

3 Busnauenns nepemimieHb O6aiku 3a inTerpaaom Mopa i 05 5
criocobom Bepemiarina. ’

4 Po3paxyHOK — CTaTMYHO — HEBH3HAYCHHX Oalok  3a 05 4
TEOPEMOIO TPHOX MOMEHTIB. ’

5 Cxnamnwmii omip. Kocuit 3run Opyca. 3ruHanHs 0ajnok 3 1 4
PO3TATaHHAM (CTUCKAHHSM).
[lonsaTTs mpo CTiMiKy 1 HECTIAKY pIBHOBary.
[loB3noBxkHe  3ruHaHHA.  Eilneposi KPUTHUYHI1

6 Harpy>keHHs. Po03paxyHOK CTEp’KHIB Ha CTIMKICTb. 1 5
OOMexeHICTh bopmynu Eiinepa. ['padix
[IIuMaHCHKOTO 1 BU3HAYEHHS KPUTHUYHUX HAMPYKCHb.
Popmyia SICHHCBKOTO.
Bugn nuHaMIYHUX HaBaHTaKE€Hb 1 3arajibHI METOIH

7 JUHAMIYHUX PO3PAaXyHKIB. BU3HaueHHS HampyXeHb y 1 4
TPOCI MPHU MiAHOMY BaHTAXKY C MPUCKOPEHHSIM.

8 VYnapue HaBaHTaxkeHHA. KoeQilUieHT JMHAMIYHOCTI. 1 5
MexaHiuHi BJaCTUBOCTI MaTepialiB MPHU yaapi.
Broma marepianiB BusHaueHHs rpaHUIll BUTPUBAIOCTI.
KpuBa BrOMHM wmatepiany. [liarpamui TpaHHYHUAX

9 HarpykeHb CwmiTa 1 Xeits. [IoHITTS npo ManoOLUKIOBY 1 5
BTOMYy. PoO3paxyHOK Ha MIIHICTh TOpPH IOBTOPHO-
3MIHHUX HANPY>KCHHSX.

Pa3om 3a 4-ii cemectp / 41

5.6 Po3noaij roauu 11 caMOCTIHHOI po0ooTH

KinekicTs rogua

iji Bun po6otun Jlenna 3ao4Ha
dbopma dbopma
3-ii cemecTp
1 | IligzroTroBKa O0 JEKIIi 15 6
2 | IlinrotoBka 10 1a60paTOPHUX 3aHSATH 10 10
3 | [linroToBKa A0 MOTOYHOTO MOJYJIHHOTO KOHTPOJIIO 5 -
4 CaMQSTifIHe BHUBUYCHHS TE€M, 1[0 HE BXOISTH J10 10 36
JIEKIIHOTO KypCy
5 | BukoHaHHs KOHTPOJIBHOI POOOTH - 20
6 | ITigroroBka /10 MiJICYMKOBOTO KOHTPOJIIO (3aJI1K) 5 10
Pa3om 3a 3-ii cemecTp 45 82
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No KinpkicTe roquu
o/ Bun pobotu Jlenna 3aouyHa
dbopma dbopma

4-ii cemecTp

1 | IlizroroBKa J10 JEKIIH 16 6

2 | ITigroToBKa 10 MPaKTUYHUX 3aHATH 12 12

3 | ITigroToBKa 10 TOTOYHOTO MOJYJIBHOTO KOHTPOJIIO 5 -

4 CanETiﬁHe BUBUYEHHS TEM, 110 HE BXOIATH 0 7 41

JIEKIIITHOTO KypCy

5 | BukoHaHHS! KOHTPOJIBHOT pOOOTH - 20

6 | [lizroToBKa A0 MiACYMKOBOTO KOHTPOJIIO (€K3aMeH ) 5 5

Pa3om 3a 4-ii cemecTp 45 84

6 MeToau HaBYaAHHS, 32CO0M TIarHOCTUKHU pe3yJIbTATiB HABYAHHS
Ta METOAM IX IeMOHCTPYBaHHS

B sikocTi MeTO/1iB HaBYaHHS 17151 BCIX BU/IIB 3aHSTh BUKOPUCTOBYETHCS:

— poboTa 3 JITEepaTyporo, SIK OMPAaIIOBAHHS PI3HUX BUJIIB JHKEpEN, CIPSIMOBAHE
Ha (OpMYBaHHS HOBHMX 3HaHb, iX 3aKpIIJICHHS, BUPOOJCHHS BMIHb 1 HABUYOK Ta
peaizalliio KOHTPOIbHO-KOPEKIIHOT PYHKIIT B yMoBaxX (popManbHOI OCBITH;

— TIOSICHEHHS, SK CIIOBECHE PO3KPUTTS NPUUYMHHO-HACTIIKOBUX 3B A3KIB 1
3aKOHOMIPHOCTEH y PO3BUTKY MPUPOJHU, JOJICBKOTO CYCHUIBCTBA 1 JIFOJCHKOTO
MUCIICHHS.

JI1st TeKUIMHUX 3aHATh 3aCTOCOBYETHCS:

—  JIeKIisA, SK YCHUM BUWKJIAJ HAaBYAJIBLHOTO MaTepially, IO XapaKTEPHU3YEThCS
BEJIMKUM O0OCSITOM, CKJIQAHICTIO JIOTIYHMX MOOYJOB, CKOHLUEHTPOBAHICTIO PO3YMOBHUX
00pa3iB, TOBE/ICHD 1 y3araJibHEHb;

—  UIIOCTpPYBaHHS, K IMOKa3 Ta CHPUUHATTA MPEIMETIB, MPOLECIB 1 ABUII y IX
CUMBOJIBHOMY 300paXeHH1 3a JIONOMOIOI0 IIJIaKaTiB, KapT, MOPTPETiB, ¢oTorpadii,
CXEM, PEMPOIyKIIiid, 3ByKO3aIMHUCIB TOIIIO;

—  BIJGOMETOJ, SK BHKOPHCTAaHHS BiJicOMaTepiaiB [JIs aKTHUBI3aIlli HAOYHO
YyTTEBOTO CIPUIMaHHs, 0 3a0e3rnedye OUTbII JIETKE 1 MIIIHE 3aCBOEHHS 3HAHb B iX
00pa3HO-TIOHATINHIN IIJTICHOCTI Ta eMOIIHHIi 3a0apBIEHOCTI.

J71st mTabopaTOpHUX 3aHATH 3aCTOCOBYETHCS:

— nmabopaTopHa poOoTa, sIK METO/I MOTJIMOJICHHS 1 3aKPITUICHHS TEOPETUIHUX 3HAHD
Ta MepPEeBIPKA HAYKOBUX BHCHOBKIB.

Jns 3pyuHoi Ta e(eKTHBHOI Oprasizalli HaBYaJbHOTO NpOLECy, 3pPOOJIEHO
ClassRoom 3 HaB4anpbHOI AUCHUIUIIHM, JI€ PpO3TAIIOBaHI HaBYaJIbHO-METOINYHI
Martepiajii, 3aBJaHHs J0 JIa0opaTOpHUX POOIT Ta CYNPOBOKYBaJbHI MaTepiajiu.
Jloctym 1[0 Kiacy HaAaeTbCs HAa TmepuioMy JTabOpaTopHOMY — 3aHATTI  3a
YHIBEPCUTETCHKOIO EIEKTPOHHOIO MOIITOIO.

3acobamu OIIHIOBaHHS Ta METOJaMH IEMOHCTPYBAHHSI PE3yJIbTAaTiB HABUAHHS €:

— 3BITH 3 BHUKOHAHHS MPAKTUYHUX pOOIT Ta iX pe3yiabTaTH HAJIAIOTHCS B
MUCHBMOBIH Popmi;
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— 3BITM 3 BUKOHAHHA JA0OpaTOPHUX POOIT Ta pPe3yibTaTH iX BUKOHAHHS
HAJIal0ThCS B MUCBMOBIiH hopmi;

— YCHI BIJIOBi/A1 Ha Ta00PAaTOPHUX Ta MPAKTHUYHUX 3aHITTSIX;

— TIOTOYHI Ta MiJCYMKOBI BHUIU KOHTPONIIO Yy (popmi TecTyBaHHS (TECTOBUM
KOHTPOJIb);

—  3aJiK, eK3aMeH.

[Tin yac mpoBeneHHS KOHTPOJBHUX 3aXOJIB PIBEHb 3aCBOEHHS Marepiaiu
3MICTOBOTO MOJYJISI OIIHIOETHCS IMIJISXOM MOTOYHOTO Ta MiJACYMKOBOTO KOHTPOJIO 13
3aCBOEHHSI MaTepially, 3aXUCTY 1HANBITyaIbHUX 3aBJaHb 32 TEMaMU JUCITUTLTIHH.

3a OKpeMHUM pO3MOPSAKEHHSIM aJMIHICTpallll YHIBEPCUTETY 3aHATTS MOXKYThb
MOBHICTIO TPOBOAUTHUCS aucTaHiiitHo y ClassRoom.

7. ®opMH MOTOYHOI0 TA MiICYMKOBOT0 KOHTPO.II0

JlocArHeHHs cTyneHTa OUiHIOIThCS 3a 100-0ampHOI0 CHCTEMOIO YHIBEPCUTETY.
[lincymkoBa OIllHKa HABYAJIBHOTO KYypCy BKJIOYae B ce0€ OI[HKM 3 TOTOYHOTO
KOHTPOJTIO 1 OI[IHKH 3aKJIFOYHOTO 1CITUTY.

[TuToma Bara 3aKJIIOYHOTO ICIIUTY B 3arajbHii cucteMi oiiHOK — 40 danie. I1paBo
3/1aBaTH 3aKJIIOUHHUNA ICTIUT JTA€ThCA CTYACHTY, SIKIH 3 ypaXyBaHHAM MaKCHUMaJIbHHX
OaJliB MPOMDKHUX OLIHOK 1 3aKJIOYHOTO ICcnuTy HaOupae He MeHiie 60 oanie.
[TimcymMKoBa OLlIHKA HABYAJILHOTO KyPCY € CYMOIO MPOMIXKHUX OLIHOK 1 OL[IHKH 1CIIHTY.

[ToTouyHW{I  KOHTPOJIb  TPOBOAWTHCS HAa  KOKHOMY  TIPAaKTUIYHOMY  Ta
1abopaTopHOMY 3aHATTI Ta 3a pe3yibTaTaMyd BUKOHAHHS 3aBJIaHb CAMOCTIHHOI poOOTH.
Bin nepeabavae OLIHIOBaHHA TEOPETUYHOI MIATOTOBKHM 3/100yBauiB BHIIOI OCBITH 13
3a3HaueHOi TeMu (y TOMY YHCII, CaMOCTIMHO OIpalbOBAaHOrO0 MaTepialy) Mmij uac
BUKOHAHHS 3aB/IaHb MIPAKTUYHUX Ta JJAOOPATOPHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABYAJIHLHOTO KYPCY MOJKJIMBO TIJIBKH TICHIS JOCATHEHHS
pe3yabTariB, 3amnanoBanux PITH/I, mo BupakaeTbcs B OJHIM 3 MO3UTHUBHUX OIIHOK,
nepea0auyeHuX YNHHUM 3aKOHOIaBCTBOM.

7.1 ®opMHU KOHTPOJIIO pe3y/bTATiB HABYAJIBLHOI TisSUIbHOCTI CTY/IeHTIB
Ta iX OiHIOBAHHSA
Kpurepii oniHroBaHHs J1a00paTOPHUX POOIT

ban Kpurepii oLiHIOBaHHS

PoGoTta BuKOHaHa y BCTaHOBJICHMA TepMiH. BHKOHaHa CcaMOCTIHO, YITKO
8 | chopmynpoBaHi 1Ll Ta 3aBIaHHA A0CikeHb. OTpuMaHi pe3yabTaTi 00poOIIeHi
KOPPEKTHO. Y BHCHOBKAaX MPOBEJCHA KOPEKTHA IHTEPIpETallisi pe3yJIbTaTiB.

PoGora BHKOHaHAa y BCTaHOBJICHHMH TepMiH. CTyIEHT BHKOHYE JIabOpaTOpHY
6 | poOOTy 3rigHO 3 THCTPYKIIEH, 1HOAI MICHIS KOHCYJIbTAIlli BUKJIAga4ya; B IIJIOMY
MPaBUJILHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.

Pobora BHKOHAHA 3 MOPYIICHHSIM BCTAHOBICHHX TCPMIHIB. CTYJIGHT BUKOHYE€
4 | mpaKkTH4HY p060Ty 3TiAHO 3 1HCpr1(I_I1€IO 1HOJII TICJISI KOHCYJIbTAIlll BUKJIA1a4a;
CKJIAJA€ 3BIT, 10 MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMMJIKH.

PoGoTa BHKOHaHA 3 TOPYIICHHSM BCTAHOBJICHHX TepMiHIB. CTYJICHT BHKOHYE
2 | mpaKTUYHY MiJ KePIBHUIITBOM BUKJIAJa4a; CKJIAJEHUMN 3BIT MICTUTh HETOUYHOCTI y
BHUCHOBKAX Ta MIOMUJIKH.

0 | PoGoTta He BUKOHYBaJacsl.
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KpuTepii oniHIOBAHHS NPAKTHYHUX POOIT

ban KpuTepii oriHtoBaHHs

Pobora BukoHaHa 'y BCTaHOBJCHHMU TepMmiH. BukoHaHa caMmoOCTIiTHO.
8 | 3acTocoByBanMcs KOPEKTHI METOJIM BHUKOHAHHS pPO3pPaxyHKiB. Y BHCHOBKax
pOBeJIcHa KOPEKTHA IHTEPIIPETallisi pe3yJIbTaTIB.

PoGoTa BukoHaHa y BcTaHOBIEHUH TepMiH. CTYJIEHT BUKOHYE MPAKTUIHY POOOTY
6 | 3riIHO 3 IHCTPYKIIIEIO, IHOI MIC/ISI KOHCY/IbTallll BUK/IaJa4a; B IJIOMY ITPaBHIIBHO
CKJIaJIa€ 3BIT Ta pOOUTH BUCHOBKH.

Po6oTa BUKOHaHA 3 MOPYUIEHHSM BCTaHOBJIEHUX TepMiHIB. CTYIEHT BUKOHYE
4 | mpakTUYHy POOOTY 3TIHO 3 THCTPYKIIIEH, 1HOI MIC/IsI KOHCY/IbTallll BUK/Ia1a4a;
CKJIAJIa€ 3BIT, IO MICTUTh HETOYHOCTI Y BUCHOBKAX Ta TIOMMJIKH.

PoGoTta BukOHaHa 3 MOPYUICHHSM BCTaHOBIEHUX TepMiHIB. CTyIEHT BHUKOHYE
2 | mpakTU4YHy poOOTy MiA KEpiBHUITBOM BHUKJIAJaya; CKIAACHHUN 3BIT MICTHTh
HETOYHOCTI Y BUCHOBKAX Ta MOMMJIKH.

0 | Po6oTta He BUKOHYBaJacs.

Kpurepii oiiHl0OBaHHA MOTOYHOT0 MOYJIbHOTO KOHTPOJIIO 3HAHb
y ¢dopmi TecTyBaHHA

IIpaBunbHUX
Bimmosizeir, | 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
%
3-il cemecTp
bax | 20 | 18 | 16 | 14 | 12 | 10 | 8 | 6 | 4 | 2
4-i cemecTp
ban | 12 | 11 | 10| 8 | 7 | 6 | 5 | 4 | 3 | 2

Kpurepii oniHroBaHHSI KOHTPOJIbHOI P000TH (/151 32049HOI (hOpMHM)

ban Kpurepii omiHtOBaHHS

Pobora BuKOHaHa y BCTaHOBJEHMH TepMiH. Marepian BHUKIAACHO Y
20/12 | nocTaTHBOMY 00CS31, apr'yMEHTOBAHO 1 Y MpaBWIbHIM mocaigoBHOCTI. [lix vac
3aXMCTy pOOOTH CTYJIEHT BUIBHO OPIEHTYETHCS B MaTepiasiax.

PoboTra BuKOHaHa y BCTaHOBJEHUMH TepMiH. Marepiad BHKJIAJACHO Y
JIOCTaTHHOMY 00Cs31, aje YacTKa BIAMOBiNEH HaBeleHa Oe3 pe3yJbTaTiB

1579 po3paxyHkiB. Iligx uac 3axucty poOOTH CTYAEHT BUIBHO OpIEHTYETHCS B
Marepiaiax.
PoGora BuKkOHaHa 3 TIOPYIICHHSM BCTaHOBJICHMX TEpMiHIB. Marepian
10/6 | BHKI&ZICHO Y NpaBWIbHIN IOCIIIOBHOCTI, aj€ HEIOCTaTHhO ITOBHO, OLIbIIa

yacTKa BIJMOBIJAEH HaBeleHa 0e3 pe3ynbTariB po3paxyHkiB. Ilin gac 3axucty
poOOTH CTYJICHT €J1a00 OPIEHTYETHLCS B MaTepiajiax.

0 | PoGorta He BUKOHYBaJIacs

* - ban 3-ro cemectpy/6an 4-ro cemecTpy
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KpuTepii olliHIOBAHHSA MIICYMKOBOI0 KOHTPOJIIO TA €K3aMEHY

ban Kpurepii oniHroBaHHS

40 CTymeHT BiAMOBIB Ha BCl MUTaHHS CAMOCTIMHO 0€3 TOMIJIOK Ta BIIMOBIIAE
Ha JI0JIaTKOB1 TEOPETUYHI MUTAHHS 0€3 MOMMIIOK

30 CTyzmeHT BiAMOBIB HAa BCI MUTaHHS CAMOCTIMHO 0€3 MOMUJIOK, ajie BIAMOBIII

Ha JI0JIaTKOB1 TEOPETUYHI MUTAHHS HE TTOBHI

20 CTymeHT BIANOBIB MPaBUJILHO HE HA BCI MHUTAHHS TPOTE BIANMOBITAE Ha
JIOAATKOB1 TEOPETUYHI MUTaHHS 0€3 MOMHIIOK

10 CTymeHT BIAMOBIB HAa BCi MHUTAaHHS 3 TOMUJIKAMH, aje Ha JOJATKOBI
TEOPETUYHI NTUTAHHS BiJMOBiAaE 0€3 TOMHUIIOK

CryzmeHT HE BIANMOBIB HAa BCl MATAHHS 1 HE MOXKE BIATOBICTH Ha JOJATKOBI

0 TCOpeTI/I‘-IHi IINTaHHSA
Y3araJbHIOKWYi pe3yJibTaTH NOTOYHOI0 KOHTPOJII0 3HAHb
Dopma KOHTPOITIO MakcumanbHa KUTbKICTB OalliB
Jlenna popma \ 3aouna popma
3-if cemecTp
Buxonanus 1abopatopHUX pooiT 5 po6. x 8 6aniB =40 6aniB | 5 pob. x 8 6amis = 40 GamiB
ITorounnii MogyneHHANM KOHTPONIb | 1 MKP x 20 6anis = 20 Gamnis -
BukoHaHHS KOHTPOJBHOI pOOOTH - 1 KP x 20 6aniB = 20 OaiiB
Bceboro 60 60
4-ii cemecTp
BHKOHAHHS NPAaKTHYHUX POOIT 6 po0. x 8 OaniB =48 6anmiB | 6 pob. x 8 baniB = 48 OaniB
IToroynuii MOYIBHUNM KOHTPOJIb 1 MKP x 12 6anis = 12 6ainiB -
BukoHaHHS KOHTPOJIBHOT pOOOTH - 1 KP x 12 6aniB = 12 6aniB
Bceboro 60 60

8. Kpurepii ouiHIOBaHHSI pe3y/ibTATiB HABYaHHA

Ne 3microBoro Jlenna dopva —— 3a0una popma ——
MOJYJIA 1 TEMHU Bun poboru KUH’K.ICTB Bua pobotu KIHBKFCTB
6aniB 6aiB
3-ii cemecTp
311\1[ T1, T3-4 | JlaboparopHa po6ota Ne 1 8 JlaGopatopna po6ota Ne 1 8
T1-4 [ToTouHMI MOYIBHUN 20 ) i
KOHTPOJITb
T5 Jlaboparopua pobota Ne 2 8 Jlaboparopra pobota Ne 2 8
3M T8 JlaGopatopHa po6oTa Ne 3 8 JlaGopatopna po6ota Ne 3 8
1.2 T9 Jlaboparopua pobota Ne 4 8 Jlaboparopra pobota Ne 4 8
T10 JlaGopatopHa po6ota Ne 5 8 JlaGopaTopna po6ota Ne 5 8
T1-10 - - KonTponbpHa pobota 20
IlincymxoBuit Tect 40 Tect 40
KOHTPOJITb
Cyma 100 100
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No 3micToBOTO Jlenna hopma — 3aouna popma —
MOJYJIS 1 TEMHU Bun pobortu KIHBK.ICTB Bun pobotu KIHBK}CTB
6aniB OautiB
4-ii cemecTp
IM T1-2 [Tpaktryna pobora Ne 1 8 [Tpaktuyna po6ora Ne 1 8
21 T3-5 [TpakTruna podota No 2 8 [TpakTrana pobota Ne 2 8
' T8-9 [Tpaktuyna pobota Ne 3 8 [TpakTuyna pobota Ne 3 8
T11-14 [Torounuii MOy IBHUIMA 12 i i
KOHTPOJIb
IM T10-11 ITpakTruna podota Ne 4 8 [TpakTrana po6ota Ne 4 8
29 T15 [Tpaktuyna pobota Ne 5 8 [TpakTryna pobota Ne 5 8
' T16 [Tpaktuyna po6ota Ne 6 8 [Tpaktuyna pobota Ne 6 8
T11-18 - - KonTtposibHa poboTa 12
R Ex3amen 40 Ex3amen 40
KOHTPOJITb
Cyma 100 100
9. 3aco0u HaBYAHHSHA
TexHiuHi 3aco0M HaBYaHHS: MYJIbTUMEAIMHUN MPOEKTOp, TMEPCOHAIbHI

KOMIT FOTEpH 3 MiJIKIIFOUECHHSIM J10 Mepesxi [HTepHeT.
[Ipu mpoBeneHHI 3aHATH 3a JUCTAHIINHOIO (opMor0 HaBuaHHS (y Tepion

KapaHTHUHY)

BHKOPHUCTOBYIOTHCA

IUCTAHINIHI

wiatpopmMu U

1H(pOopMaIiiHO-

KoMyHikariitHi TexHonorid (Moodle, Google Classroom, DingTalk, ZOOM Cloud
Meetings, Skype, Viber, WeChat, Telegram, corianbHi Mepexi TOIIO).

10. PexomenoBani qkepesia ingopmauii

OcHoBHa JiTepaTypa
. Iucapenxko I'.C., Kitka O.JI., Ymancekuii €.C. Onip maTepiaiiB: MiaApyYHUK. 2-
e BHJ., A0omoB. 1 mepepoO. / 3a pen. I'.C. Ilucapenka. KuiB: Buma mikomna, 2004.
655c.
. Kopoctunwo JLI., Jlyrinin O.€., Cnixtapenko B.B., Kopmmukos P.JO.,
KnimenkoB C.1O., Tepauu C.B. Omnip marepianis: HaBu. mociOHUK, 2-€ BUAHHS.
Muxomnais: HYK, 2019. 300 c.
. Meroau4Hi BKa3iBKA JUIsI CAMOCTIHHOT pOOOTH CTYIEHTIB 3a04HOi (opMu
HaBYaHHSA NPHU BUBYEHHI AMCHMILIIHA «Omip MaTepiaiiB»: METOAMYHI BKAa31BKH.
4.1./ JL.I. Kopoctunbos, C.1O. Knumenkos, JI.1O., JIuTBuneHko ta iH. Mukosiais:
HVK, 2020. 48 c.
. Meroau4Hi BKa3iBKM JUIsI CAaMOCTIHHOI pOOOTH CTYIEHTIB 3a04HOi (opMu
HAaBYaHHS MPU BUBYEHHI NUCHUIUTIHUA «Omip mMaTepialiBy»: METOJMYHI BKa31BKH;
U.1I / JI.I. KopoctunwoB, C.}O. Kmumenkos, [1.}O., JluTBuHEeHKO Ta 1H. —
Muxkomais: HYK, 2021. 52 c.
. IIBa6’rok B. I. Omip maTepiaiiB : MAPYIHHUK 7S CTY/. 1HXK. CTEI]. BUIUX HABY.
3axiaaniB. Kuis: 3nanus, 2016. 407 c.
. 30ipHUK 3a/a4y 3 OMopy marepiaiiB: HaB4. moci0. / 3a pen. M.I. bobups. Kuis:
Bwumma mkoira, 2008. 399 c.
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JlonmomixkHa JiTeparypa

7. Omip maTepiaiiB 3 OCHOBaMHU TeOpii MPYKHOCTI ¥ TJIACTUYHOCTI: MIAPYYHUK. Y 2
4., 5 k. / 3a pena. B.I'. [lickynoBa. Kuis: Bumia mkomna, 1994.

8. Poiisman B.II. Ilpuknaana mexanika. Omip marepianiB: HaBuanbHMil TOCIOHUK.
Kwuis: llenTp HaB49aspHOI JiTeparypu, 2004. 124 c.

9. Jlyrinin O.€., Hdyauenko O.M. HaBuanpHO-METOAMYHUN TOCIOHUK 3 OIMOPY
MaTepianiB A7 CaMOCTIMHOI Ta 1HAMBIIyalbHOI POOOTH CTYACHTIB. XEPCOH:
Bunasaunreo TOB «bopucden» 2016. 272 c.

10.Komoxwurki 1., Yeprenr M. 306ipHuUK 3amgad 3 omopy marepianiB. JIroOmiH:
JIroomuceka Iomitexnika, 2014. 336 c.

11.Poiizman B.I1. Onip marepianis. Kopotkuit kypc. JIbBiB: Adima, 2004. 110 c.

Indopmauniiini pecypcu
Caititr XHHI HYK: www://kb.nuos.edu.ua

Po3poOHuku:
A.T.H., mpogecop O.B. llleapoJioces
s
- —
K.T.H., CT. BUKJIaAa4 o JIL1O. JIuTBUHEHKO
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JlomaTkm

IInTanHs I MOLYJIbHOTO0 KOHTPOJIIO
KounTposbHi nuTanns 10 1-ro Mmoay.aro

1. TlosicanTh, 1m0 sBiIsie coOO0K0 Hayka Mpo omip maTepiamiB. OxapakTepu3yBaTH
MOHSTTSL MIITHOCTI, JKOPCTKOCTI 1 CTIHKOCTI KOHCTPYKIIIM Ta X €JIEMEHTIB.
Omnucatu 00’ €KTH, sIKI BUBUAIOTHCS B OTIOP1 MaTepiaiB.

2. Onucati OCHOBHI BUAM Je(DOpPMYyBaHHS CTEpXKHS Ta CyTh NPYXKHHUX 1
mIacTUIHUX jaedopmairii. [1osSCHUTH, M0 HA3WBAIOTH BIJHOCHOIO JIHIWHOIO 1
KyTOBOIO JieopMaltisiMi B TOUIIl Tija.

3. Bukiact OCHOBHI TINOTE3M HAyKH IPO OIIp MaTepiadiB 1 BKa3aTH Ha ix
PaKTUYHE BUKOPUCTAHHS.

4. TlosicHuTH, 1O HA3WBAaIOTh CTAaTUYHUM MOMEHTOM Iuiomil. IlokaszaTtu, sk
BUKOPHUCTOBYIOTh CTaTUYHUA MOMEHT JUIsl BU3HAUEHHS IOJIOKEHHSI LEHTpa
Bary Iiockoi girypu.

5. IlosicHuTH, 110 HA3WBAIOTH OCHOBHUM, IMOJSIPHUM 1 BIALIEHTPOBUM MOMEHTaMU
1HepIiil miomi (Girypu 1 BKa3aTd Ha iX BiacTUBOCTI. Bummcaru ¢popmynu s
OCbOBMX MOMEHTIB 1HEpIii IUIONI Kpyra 1 NPSIMOKYTHUKAa BiJIHOCHO
LHEHTPAJIbHUX OCEH Ta MOJISIPHOIO MOMEHTY 1HEpIIii Kpyra.

6. HaBectn Qopmymu s BHU3HAYEHHS OCHOBHUX 1 BINIIEHTPOBHX MOMCHTIB
IJIOCKUX (PIryp BIZHOCHO MapayieIbHUX OCEH.

/. HaBecTu 3a7€XHOCTI MK MOMEHTaMHU 1HEpIii MpU MOBOPOTI KOOPAMHATHHUX
ocel.

8. IlosicHuTH, AK1 OCl Ha3WBAaIOTh TOJIOBHUMH ocsiMu iHepuii. HaBectu dopmymy
IUIA KyTa, SIKUH XapaKTepU3ye MOJ0KEHHSI TOJIOBHUX OCEH BIAHOCHO Oyb-SIKUX
[EHTPAJIbHUX, a TAaKOX (HOPMYJHU Il BU3HAYEHHS TOJIOBHUX MOMEHTIB 1HEpIIii
iomt Girypu.

9. Onucatu 3araJibHU TIOPAIOK BU3HAUEHHS TOJOBHUX MOMEHTIB 1HEpIIl
CKJIQJIHUX Tepepi3iB 1 NPOAEMOHCTPYBATH HOT0O HA MPUKIIAII.

10.Buknacti kiacudikaiilo 30BHIIMIHIX CHJ, SKi JIIOTh Ha KOHCTPYKIIi Ta ix
€JIEMEHTH, 1 TOSCHUTH TPHUPOAY iX BHHHMKHEHHsS. [losicHMTH, 110 SBISAIOTH
c00010 30cepeKEeH1 CUITM 1 MOMEHTH Ta IHTEHCUBHOCTI HABaHTAXKECHHS.

11.TlosicauTu cyTh MeTony nepepisiB. [lokazaTu BHYTpILIHI 3yCUILIA, K1 JIIIOTh B
nepepizax TUIa, BKa3aTH iX PO3MIPHICTh Ta SIK 11 3yCWUIA IOB’s3aHl 3
BHYTPIIIHIMH CWJIaMu (Harpy>KeHHAMH). [lOSICHUTH BUKOPHUCTaHHS METOIY
nepepiziB Uil BU3HAUCHHS BHYTPINIHIX 3yCWJIb Ta BKa3aTH Ha CIOCOOH
MOTaHHS 1X BEIMYUHU JJIS PI3HHUX MIEPEPi3iB CTEPIKHS.

12.0mnucati  Hampy»KeHO-IeOPMOBAHUNA CTaH TPU PO3TATAHHI (CTHCKAHHI)
CTEpKHS 3 BUKJIQJICHHSM CTaTUYHOTO, TEOMETPUYHOTO 1 (DI3UYHOTO ACTICKTIB.
Hagectu pi3Hi hopmu mogaHHs 1 3anucy 3akony ['yka.

13.BukiacTy yMOBH MIITHOCTI 1 )KOPCTKOCTI MPHU PO3TITaHHI (CTUCKAHHI) CTEPHKHSI.
Onucatu BUIU pO3PaxyHKIB, K1 0a3yIOThCS HA YMOBI MIITHOCTI.

14.Onucatu mponeaypy BUIPOOyBaHHS MarepiajiiB: BUIPOOYBalbHI MAallUHH,
3pa3ku, METOANKa BUIPOOyBaHb. HaBecTu TUMOBI JiarpaMud pO3TSATaHHS IS
CTasieil, BKa3aTh Ha XapaKTEPH1 AUIIHKH 1 TOYKH.
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15.0nucati yMOBHY 1 ICTUHHY JdiarpaMH pO3TSTaHHS CTajJell B KOOpAMHATax
“HarnpykeHHs-1edopMalris”’, BKa3aTh Ha X XapaKTEepHI JUISHKH 1 TOUYKHU. JlaTu
O3HAYEHHS 1 MOKAa3aTH, SIK BU3HAYAIOTh BEJIMYMHU MEXAHIUHUX XapaKTEPUCTHK
Marepiany.

16.HaBecTn XapakTepUCTUKH TPYKHOCTI 1 TMJIACTUYHOCTI TMPHU MO3AOBKHIX
nedopmarisix Marepiany, iX TIO3HaYeHHS 1 po3MipHicTh. [lokazatu, sk
BH3HAUYAIOTh BEJIMYMUHU IIUX XapaKTEPUCTHK.

17.Haectn Qopmyny g BU3HAUEHHS poOOTH mpu aedopmarii 3paska, sSKU
PO3TATYETHCA YU CTUCKYETHCS.

18.0OxapakTepu3yBaTu MIIXOAW MI0JI0 BCTAHOBJICHHS BEJIWYUHU JOIYCTUMHUX
HaANpy>XEHb B PO3paxyHKax MIIHOCTI MPHU PO3TATaHHI-CTUCKaHHI. [losicHuTH
0COOJIMBOCTI BUOOPY ITUX HANIPY>KEHB JJISI TUTACTUYHHUX 1 KPUXKUX MaTepialiB.

19.Bukiiacti mpoueaypy po3paxyHKy Ha MIIHICTh 1 JKOPCTKICTh Ha MPHUKJIAII
pO3TAraHHs (CTUCKaHHS) CTEpXKHSA Mpu Aii 3ocepemkeHux cui. [lokazaru
noOyJI0By €MIOp OChOBOi CHJIM, HANpPYKEHHS 1 MEPEMILICHHS IONEPEYHOro
nepepizy 3 ypaxyBaHHSIM BIIACHOI Baru CTEPIKHS.

20.OnucaTu mporenypy po3paxyHKy CTATHYHO HEBU3HAYHUX CTEP)KHEBHX CHCTEM
Ipu po3TAraHHi-cTHCKaHHI. [lokazatm Ha mnpuKIaal CKIagaHHS yMOB
CYMICHOCTI JiepopMaltiil CTEp>KHIB CUCTEMHU.

21.0nucatét YMOBH, 32 SKUX B CTEPXKHSIX Ma€ MicCIIe 3pi3, 1 BUIIMCATH Ta TMOSICHUTH
dopMyny msis BU3HAYCHHS JOTUYHHX HANMpYy>KEHb MPHU 3CyBi. BuszHauuTh
MOHSTTS YHCTOrO 3CYBY 1 BUIIMCATH 3aKOH ['yka mpu TakoMy Hampy>KEHOMY
CTaHi.

22.Ilosicautu miporienypy 1 (GoOpMysH pO3paxyHKY HanpyXeHb B OOJTOBUX 1
3aKJICNKOBUX 3 €QHAHHSIX, SKI TMPAIlOI0Th Ha 3pi3 1 3MHUHAHHS, HaBECTH
BIZIMOBIHI YMOBHU MinHOCTI. [loka3aTu, ik BUPIIIYIOTH 33/1ayy MPOEKTYBAHHS
TaKuX 3’ €IHaHb.

23.IlosicHuT yMOBM BUHUKHEHHS KpPy4Y€HHS B CTEepxkHAX (Baiax). Hamectu
JiarpaMmy KpydeHHsI Ta po3paxyHKOBI (OpMyIIH JUisl BUBHAUYEHHS HAINpPYKEHb 1
KyTa 3aKpy4dyBaHHA Kpyrioro Bama. llokazatu moOymoBy emoop KpyTHHX
MOMEHTIB 1 KyTa 3aKpy4yBaHHS BaJia Ta TOTUYHUX HAMPY>KEHb B TIONIEPEUHOMY
nepepisi.

24 . HaBecTu yMOBH MIITHOCTI 1 XKOPCTKOCTI MpW KPYy4YEHHI CTEpXKHIB (BaiB).
Otpumatu QopMynu [Js BH3HAYCHHS J/diaMeTpa Kpyrjioro Baja i3 YMOB
MIITHOCTI 1 J)KOPCTKOCTI.

25.Jlatu TOSICHEHHS TIOBHOTO HANpPYXEHHS B TOYIl TUTa 1 MOTO CKJIaJIOBUX.
300pa3uT KOMIIOHEHTH T[IOBHOTO HAmNpy>KeHHA Ha TPbOX B3a€EMHO
MEePIEHANKYJISIPHUAX TUTOIAIKAX.

26.ChopmymnroBati 1 3amucaTH 3aKOH TAPHOCTI JOTUYHUX HAMNpyXKeHb Ta
MOKa3aTH, IKKM yMOBaM BiH BiJIIIOBIAAE.

27.0nucaTi yMOBH, 3a SIKUX B CTEp)KHI BUHUKA€ JIHIMHUI HaNpyXeHUH CTaH.
Otpumatu GopmMynu sl BU3HAUCHHSI HOPMAJIBHUX 1 TOTUYHUX HAMpPYKeHb Ha
MOXWJIAX TUTOIIAKAX.

22



28.TlosicHUTH CyTh 1 TpU3HAYEHHS KIACUYHMX KPUTEPIiB (TE€Opid) MIIIHOCTI.
Bunucatu dopmynu s eKBIBaJICHTHUX (3BEJACHUX) HANpPYXKEHb 3a ILHUMHU
KPUTEPISIMH 1 TOSICHUTH, SIK 1X OTPUMATH.

29.1losicHuTH, sIKE TUIO HA3WBAIOTh 0AJIKOI0, HABECTH OCHOBHI THMH omop. latu
BU3HAUEHHS CTAaTMYHO BHM3HAYYyBAaHOI 1 CTaTUYHO HEBU3HAYYBAaHOI OAaJKH.
[TokazaTtu Ha MpUKIaAl BU3HAUCHHS PEAKTUBHUX 3yCUJIb (CHUJI, MOMEHTIB) IpU
MJIOCKOMY 3THHAHHI CTATUYHO BU3HAYHOT OAJTKH.

30.Buknacti MOHATTSA MeEpepi3yrouoi CUIM B MOMEPEYHOMY TMepepiszi Oalkw,
BKa3aTu 11 mo3HaueHHs 1 po3MipHicTh. ChopmynroBaTH MpaBUIIO 3HAKIB Ta
MOSICHUTH CTOCIO BU3HAYCHHS BEJIIMUMHM III€l CHUJIM B OyJb-SKOMY Iepepisi
OLIKH.

31.Buknactd MOHATTSA 3TMHAIBHOTO MOMEHTY B IONEPEUYHOMY TMepepi3i Oaiku,
BKa3aTH HWOTO Mo3Ha4YeHHA 1 po3MipHicTh. CPopMysroBaTH MPaBUIIO 3HAKIB Ta
MOSICHUTH COCI0 BU3HAYEHHS I[bOTO MOMEHTY B OYy/Ib-IKOMY Tepepi3i Oanku.

32.0nucat mpoueAypy MNOOYJOBH €MIOp MOMEPEYHOi CHUJIM 1 3TUHAJIBHOIO
MOMEHTY aHAJIITUYHUM CIIOCOOOM Ta MPOJAEMOHCTPYBATH 11 Ha MPUKJIAII.

33.HaBectn mudepeHIianbHi 3aJ€KHOCTI MDK BHYTPIIIHIMH 3YCHJUIAMH 1
30BHIIIHIM HABAHTAXKEHHAM OaIKu JJIs1 BUMAAKY TJIOCKOTO 3THUHY.

34.HaBectn ¢opMynny mis BHU3HAYCHHS HOPMAaJIbHUX HAINPYKCHb MPH YHUCTOMY
IJIOCKOMY 3ruHaHH1 Oanku. Ha mpuknanax mokasaTd moOyJOBY €HIOPH LIUX
HaIpy>KEHb 110 BUCOTI PI3HUX THUIIIB MOMEPEYHOr0 Mepepizy OalKu.

35.HaBectu dhopmyny 11 BU3HAYCHHS JOTUYHUX HAMPYKEHb MPHU MOMEPEYHOMY
3TMHaHHI Oanku B OAHIM MommHi. [lokazatu mnOOYyIOBY emopu IUX
HaIPY>EHb MO0 BUCOTI MPSIMOKYTHOTO 1 IBOTABPOBOTO MOTNEPEUYHUX MEPEPI3iB.

KoHTpO/IbHI NMTAaHHA 10 2-T0 MOAYJIIO

36.HaBectu nudepeniiianpHe piBHSIHHS 3ITHYTOT OCl OajKd 1 3aJIeKHOCTI MIXK
CHWJIOBUMHU 1 KIHEMAaTUYHUMH €JIeMEHTaMM 3ruHaHHs. [1osicHUTH CyTh IpaHUYHHUX
YMOB 1 1X HEOOX1/IHICTb.

37.Buxnactu npoueypy BU3HAYCHHS JIIHIKHUX 1 KyTOBHX MEPEMIIIeHb MOTePEeIHIX
nepepi3iB Oanku Oe3nocepefHIM 1HTErpyBaHHAM JHU(PEPEeHLIATBHOTO PIBHAHHS
sruny. [lokazaTty Ha MpuKIIaaAl BU3HAYCHHS CTAIUX IHTETPYBaHHSI.

38.Bukmactu cyth 1 HaBecTH (GOPMYNIH METOAY MOYATKOBUX IMapameTpiB IJis
BU3HAYEHHS JHHIAHUX 1 KYTOBUX TMEpPEMIIIEHb MOMNEPEYHUX IMepepi3iB
npu3MatiyHoi Oanku mpu 3ruHaHHl. [lokasaT Ha mNpuKIagl BU3HAYCHHS
MOYaTKOBUX MapaMeTpiB.

39.[losicHuTH, SIK BUKOHYETHCS PO3PaXyHOK HA MIIHICTh OalOK MPHU IUIOCKOMY
3TUHAHHI. 3anyucaTtd yMOBY MIITHOCTI 1 Ha MPHUKJIaAl MOKa3aTH ii BUKOPUCTAHHS
TSl T0O0PY PO3MIpPiB MOMEPEUHUX TIEPEPI3iB.

40./latn mosicHeHHS y3aralbHEHHM CHJIaM 1 mepemimeHHsM. HaBectu mpuxnamu
y3arajJbHEHUX CWJI 1 BIANOBIAHUX iM mepemimieHb. [loka3aTH, ik BU3HAYa€ThCA
TIOBHE MEPEMIIIECHHS TPU OJHOYACHIN i1 IeKIIBKOX HABAaHTA)KEHb.

41.TlosicHUTH, SIK BU3HAYAETHCS €JIEMEHTapHa poOoTa 30BHIIHBOI cuian. OTpuMaru
dbopmyity poOOTH NpU CTATUYHIN /i1 y3araabHEHUX CHIL
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42.TlosicHUTH, SIK BU3HAYAETHCS JUISI CTEPXKHSA poOOTa BHYTPIIIHIX 3YyCHJIb PI3HUX
TUIIIB. 3anmucaTH 3arajibHy GOpMysy JUisi BU3HaYEHHS POOOTH y BUNAAKY Jii B
nepepizax MmecTd BHYTPIIIHIX CHIIOBUX (DaKTOPIB.

43.ChopmyimtoBaTi TPUHITUIT MOXJIMBUX TEPEMIIICHb, 3alMCATH Y MAaTeMAaTHYHIN
(dopMi 1 TOSCHUTH HOTO 3aCTOCYBAHHS IO MPYKHUX CUCTEM.

44 HaBectu TeopeMy MpO B3a€EMHICTh POOIT Ta BUKIACTH TEOPEMY B3a€MHOCTI
nepemimieHb. [lokazatm Ha mNpuUKIaAl BUKOPHCTAHHSA BKa3aHUX TEOPEM IpU
pO3paxyHKax JIHIHHUX 1 KyTOBHUX MEPEeMIllIeHb MONEPEeYHNX Mepepi3iB OanokK, sKi
3TUHAIOTHCS.

45.3anucatu popmyiy A BU3HAYCHHS TIEPEMIIIECHb IIOCKOT CTEPKHEBOI CUCTEMHU
3  BHUKOPUCTAHHSAM  MPUHIUITY  [OYATKy  MOXJIMBUX  MEpPEMIIICHb.
[IponemoHcTpyBat MetoJ Mopa Ha TpHUKIaAl BU3HAYEHHS MEPEMILIEHb MPH
3TMHAHHI1 OJJHOIPOTOHOBOI OAJIKH.

46.Tlosicauti, sk OOUYMCIIOIOTHCS 1HTerpasiu Mopa crnocobom Beperarina.
[TokazaTu BUKOPUCTaHHS I[LOTO CIIOCOOY Ha MPUKJIIAII.

47.1losicaut, 1O sBIsie CcoOOK0 TMOTEHIladbHA €Hepris aedopmaiii 1 sK
BHU3HAUYAETHCS 11 BEJIMYMHA y 3arajJbHOMY BUIIQJKy HABAaHTAKEHHS CTEPXKHS Ta
MIPH MJIOCKOMY TTONIEPEYHOMY 3THHAHHI.

48.ChopmymoBatn  Teopemy KactinbsHo. [lokasatu 11 BukopucTaHHS IJis
BU3HAYCHHS JIIHIHHUX 200 KyTOBUX MEPEMIIIEHD MOMEPEUHUX TIEPEPI3iB OANKHU.

49.ChopmymoBat  Teopemy Jlarpamka. [lokazatm 1i BUKOpPHCTaHHS IS
BU3HAYEHHS 30BHINIHIX CHJI, IO JIIOTh Ha CTEPXKEHb a00 CUCTEMY CTEPIKHIB.

50.ChopmymioBaTi  TeopeMy NIpO MIHIMyM TOTEHIIQJIBHOI €HEprii CTaTUYHO
HEBU3HAYHMX cHUCcTeM. [loka3aTu ii BHUKOpPUCTaHHS MJii BU3HAUEHHS 3alBUX
PEaKTUBHUX 3yCUJTb OJTHOIIPOTOHOBOI MPU3MATHYHOI OAJIKH.

S1.IlosschuT yMOBHM, 3a SKUX Yy Oaiil Mae Micle CKIagHe 1 KOce 3THHaHHA.
Bunucatu dhopmynu st BUSHAUYCHHS HANPyKeHb (HOPMAJIBbHUX 1 TOTHYHUX) Ta
nepeMilieHb MpU CKIATHOMY 3THHAHHI. 3amucaTd YMOBY MIIHOCTI TIpH
CKJIQJHOMY 3TMHAHHI 1 MOSICHUTH, fK 11 MOXHa BHUKOPUCTaTH ISl TiAOOpY
PO3MIpIB MEpeEPi3y.

52.TlosicHuTH YMOBH, KOJIM y BaJlax Ma€ MICIle 3THHAHHS 3 KpydeHHsM. Bummcatu
dbopMynH 111 BU3HAYCHHS HOPMAIBHHMX 1 JOTHYHUX HAIPYKEHb MPH TAKOMY
BUIAJKY IeQOpMyBaHHA Ta 3amucaTd yMOBY MiIHOCTI. [loka3artu, sk 13 yMOBH
MIITHOCT1 BUBHAYAETHCS JIlaMEeTp BaJa.

53.0OxapakTepu3yBaTu €Taly PO3paxyHKy CTATHYHO HEBHU3HAUYYBAHUX CTEP>KHEBHX
cucteMm. [losicHuTH, 1110 Take OCHOBHA Ta €KBIBAJCHTHA CUCTEMH.

54.Bukimactd  MOPSAOK  PO3pPaxXyHKy  MIITHOCTI  OJHOMPOTOHOBHX  CTaTHYHO
HeBH3HAUYBaHUX Oanok. Ha mpukimani 3ruHaHHs MpU3MATUYHOI OaIKy MOKa3aTH
BU3HAYCHHS 3aBUX PEAKTUBHUX 3YCHUIIb.

55.Bukmacti TOHATTS TPO CTIWKICTE (OPMH  PIBHOBAarW TMPYKHUX CHCTEM.
[TosicHuTH, SKy BENIWYWHY HABAHTAKEHHS HA3WBAIOTh KPUTHYHOIO 1 3alUCaTH
YMOBY CTIMKOCTI JIJISl CTEPKHSI.

56.3anmucatu ¢dopmyny Elnepa 18 BU3HAUEHHS KPUTHUYHOI CHJIM IIAPHIPHO
00MepToro, OJHOMPOTOHOBOTO, MPU3MATUYHOTO CTEPIKHS, SKUW CTUCKYETHCS
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CTaJIO0 TO3J0BXHBKOIO cujoto. [losicHUTH, sK BCTAaHOBUTH (opMy BTpaTu
CTIAKOCTI 1 TpadigyHO 300pa3uTH ii.

57.IlosicHuTH, SK BIUIMBAIOTH YMOBH 3aKPIIUICHHS KIHIIIB CTUCHYTOTO CTEPXKHS Ha
3HaueHHs EinepoBoi cumm. 3amucatu 3aranbHy (QopMmMyny Uis BU3HAYCHHS
EitnepoBoi cuiay nmpu3MaTUYHOTO CTEPKHS 3 TUMIOBUMH 3aKPIIUICHHAMH KIHIIB 1
MOSICHUTH, SIK HEI0 KOPUCTYBATHUCh.

58.IlosicHuT, B YoMy MOJIATa€ OCOOJHMBICTH BU3HAYCHHS KPUTHUYHUX CUJ TIpU
HANpPYKCHHSIX, W[I0 TEPEBUIIYIOTh TPaHMII0 MPOMOPLIHHOCTI MaTepiaity.
3anucaTty 3B’ 430K KPUTHYHOTO HAMPY>KEHHS 3 THYUKICTIO CTEPXKHS 1 BITOOpa3uTH
fioro rpacdiuno. [lokazaru, ik MpakTUYHO BU3HAYAIOTH KPUTUYHE HAMPY>KEHHS.

59.IlosicHuTH sIBMILIE YJAPHOTO HABAaHTAXKEHHSI €JIEMEHTIB KOHCTPYKIIiH. Bukinactu
TIOTe3W TEXHIYHOI Teopii yaapy 1 MOHATTS KoedillieHTa JUHAMIYHOCTI.

60.BunucaTtu hopmyiu 1 BUSHaAUCHHS Koe]illieHTa TMHAMIYHOCTI IIPH OCbOBOMY 1
3TUHAIBHOMY yAapax CTEep)KHs 1 MOKa3aTH, K MPAaKTUYHO KOPUCTYBATUCH LIUMU
dbopmynamu. 3anucatd yMOBY MIITHOCTI MPH yapi.

61.ITosicant  0COOMMBOCTI POOOTHM Martepialy MpU YAAPHUX HABAHTAKCHHSX.
Omnwucaru, SIK MPaKTUYHO BU3HAYAIOTH YIAApHY B SI3KICTh MaTepiamy.
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