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BCTVYII

AHoTaLA

BuBuennss nucumrutinm «Omip maTepiaiiBy 3 IIMKIY 3arajbHOi I1JITOTOBKHU
($axiBIliB €  BaXJIMBOIONEPEIYMOBOIO  3aCBOECHHSAIUCHUIUIIHK  mpodeciiiHoro
CIpsIMyBaHHS, SKa J03BOJSE OOIPYHTOBAHOBHKOHYBATHPO3PAaXyHKH Ha MIIHICTb,
KOPCTKICTH 1 CTIMKICTh CYAHOKOPITYCHUX KOHCTPYKIIIH Ta X €JIE€MEHTIB.

Hucuumnina «Omip MartepianiBy 3a0e3ledye HAKOMUYEHHS pIBHA 3HaHb Y
CTYJICHTIB JUISIBU3HAUEHHS HaIpyXeHb 1 JAedopMaliiiiB mpoctux 3a ¢GopmMoro Tilax 3
METOI0 OIlIHKH IXMIITHOCTI, >KOPCTKOCTI M CTIMKOCTI TpW [ii Ha HUX3aJaHUX
30BHINIHIX(AKTOPIB, SAKICIPUUYUHAIOTH Je(OpMyBaHHSAIMX Tid.BupimenHs Ttakux
3a1a4noTpe0ye BUKOPHUCTAHHAIIPOCTOTO MAaTEMAaTHUYHOTO arapaTy BHINOI MaTeMaTHKH,
SKUM BOHU TTOBUHHIBOJIOJITUB JTIOCTYITHIM Mipi.

Knwuogi cnosa:nedopmaiiisi, )KOpCTKICTb, HAMPY>KEHHS, MIITHICTh, CTIMKICTB, T1JIO.

Annotation

The study of the disciplines "Strength of materials” from the cycle of general
training of specialists is an important prerequisite for mastering the discipline of a
professional direction, which allows you to reasonably perform calculations on the
strength, stiffness and stability of ship hull structures and their elements.

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

Key words: strain, rigidity, strength, stress, stability, body.



1. OMUC HABYAJIbHOI TUCIUATIITHA
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piBEHb

XapakTepuCTUKa HABYAIbHOT
JUCIHHUAILIIIHA
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HaBYaHHS

KinbkicTe kpeauris — 4

l'any3b 3HaHB

14 — EnextpuyHa 1HXeHepis
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- HE nepeadaveHe

15 rox. 2 To.

3arajgbHa KUIbKICTb TOJIUH JlaGopartopHi
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ayJTUTOPHUX — 4 TO/I. (5001005071 -

(6akanaBp)

CamocriitHOT
poboTtucryaeHTa —4 roJ.

Bun xonTposto:

CK3aMCH

CK3aMCH

dopMa KOHTPOII

10: KOMOiHOBaHA




2. META BUBUEHHS HABUAJIBHOI JUCHUILIIHA

MeToro BUBYEHHS HaBYaIbHOI aucuuiuiing "Omip MarepianiB” € popMyBaHHS Y
CTYZCHTIB BIAMOBIIHO /IO OCBITHBO-TIPOQECIIHOT MPOrpaMu TaKUX KOMIIETEHTHOCTEH:
3K 3. 3aaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisIX.

O®OK 2. 3partHiCTh  3aCTOCOBYBaTM  CBOi  3HaHHS 1  PO3YMIHHS IS
BU3HAYCHHS,()OPMYIIIOBAHHS 1 BUPIIICHHS I1HXEHEPHUX 3aBJaHb 3 BHUKOPHUCTAHHSIM
METO/IIBEJICKTPUYHOI 1HXKEHEPIi.

®K 4. 3pgatHicTh  3aCTOCOBYBAaTM  CTaHJApTHI ~ METOAM  PO3paxyHKY
MPUIIPOCKTYBAaHHI JACTaeH 1 By3J1iB €HEPTETUUYHOTO 1 TEXHOJOTTYHOTO 00JIaHAHHS.

®OK 6. 3nmartHicTh BHOMpAaTH OCHOBHI MW JIOMOMDKHI MaTepia Ta CIIOCOOU
peamizamii  OCHOBHHX  TEIUIOTEXHOJOTTYHHUX IpOIECIB npu CTBOpEHHI
HOBOT0OOJIaIHAHHS B Tajy3l €eHeproMamunHOOyAyBaHHS 1 3aCTOCOBYBAaTH MPOTPECHUBHI
METOJIM EeKCIUTyaTallil TeIrIOTEeXHOJOTIYHOTO OOJagHaHHS ISl 00’€KTIB EHEPreTHKH,
MPOMHUCIOBOCTI 1 TPaHCIOPTY, KOMYHAJIBHO-TIOOYTOBOTO TaarpapHOTO CEKTOPiB
€KOHOMIKH.

DOK 11. 31aTHICTD BUKOPHUCTOBYBATH CTaHJIapTHI1 METOIUKU
MJIaHYBaHHSEKCIIEPUMEHTAIBHUX ~ JTOCIIIJIKEHb, 3MiMCHIOBaTH ~ O0OpoOKy  Ta
y3araJIbHeHHSPE3yJIbTaTIB €KCIIEPUMEHTY.

3. HEPEAYMOBHU JJIs1 BUBYAHHSA JUCHUIIJITHA

[lepenymoBamMu aJis BUBYEHHS IUCHUILTIHU «Ormip MarepiaigiB»e HAKOMUYEHHS
MEBHOTO PIBHS 3HAaHb 3 JIMCUMIUIIH 3arajibHOi MIATOTOBKM, Takux fAK «Buina
marematukal, 1I», «Teopernuna mexanika I» Ta «MaTepiano3HaBCTBO Ta TEXHOJOTIS
KOHCTPYKIIIHHUX MaTepialliBy.

4. OYIKYBAHI PE3YJIbTATU HABYAHHSA

BuBueHHsT HaBYaJIbHOI JUCHUIUIIHM Tiepeadadae (OpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB HACTYITHUX PE3yJIbTaTIB HABYAHHS:
[1PH 1. 3HaHHA 1 po3yMiHHA MaTeMaTuKH, (D13UKH, TEIJIOMACOOOMIHY, TEXHIUYHOI

TEPMOJMHAMIKM, TIIpOra3ofuHaMIKi, TpaHcdopmallii (IepeTBOPEHHs) E€HEeprii,
TEXHIYHOI MEXaHIKM, KOHCTPYKIIMHMX MarepiajiB, CHCTEM aBTOMATH30BAHOTO
MIPOCKTYBAaHHS CHEPreTUYHUX MAIIMH Ha PIiBHI, HEOOXITHOMY ISl JTOCSTHEHHS
PE3yNbTaTIB OCBITHBOT IPOTPAMH.

[IPH 2. 3naHHs 1 po3yMiHHSA 1HXKEHEPHUX HAayK Ha piBHI, HEOOXITHOMY JJIst
JOCSITHEHHSI 1HILUX PEe3yJbTaTiB OCBITHBOI MPOrpaMu, B TOMY YMCIII NIEBHA 0013HAHICTh
B OCTaHHIX JIOCSITHCHHSIX.

[TPH 3. Po3yMiHHS HIMPOKOTO MIKIUCHMILTIHAPHOTO KOHTEKCTY CIeliabHOCTI 142
Enepretnune MammHoOyayBaHHS.

[TPH 10. [TIlmanyBatu 1 BHKOHYBaTH €KCIIEPUMEHTAJbHI  JOCIIHKCHHS
32/101IOMOT010 IHCTPYMEHTAIbHUX 3ac001B (BUMIpIOBAJIEHUX MIPUIIAJIIB),



OIIHIOBATUIIOXUOKH MPOBEJICHHS JT0CIIKEHb, POOUTH BUCHOBKH.

[TPH 13. BukopuctoByBat 0OJaHAHHS, Marepiaii Ta IHCTPYMEHTH, I1HXXEHEpHI
TEXHOJIOTTi 1 TMPOLIECH, a TAaKOX PO3YMIHHS iX OOMEXEHb IpU BHUPILIEHHI NpogeciitHux
3aB/IaHb.

5. MPOT'PAMA HABYAJIbHOI TUCLHUIIITHA

3micToBuii Moayab 1.OCHOBHI OHATTA i MOJ0KEHHSONOPY MaTepiaJliB.

Tema 1.Bcmyn. OcHoBHI  noHAmmAonopy mamepianie i 2eoMempuyHi
Xapakxmepucmuku nJI0CKUx nepepizie

[ToHATTS MIITHOCTI, KOPCTKOCTI 1 CTIMKOCTI 00’ekTiB. [Ipeamer 1 3amaui omopy
matepianiB. OO’€KTH, sIKI BUBUAIOTHCS HAYKOIO Mpo omip MarepianiB. dakTopu, 1110
CHIPUYMHAIOTH nepopmyBanHs Tid. [IoHATTS po po3paxyHKOBY cxemy 00’ekTiB.MeTox
nepep13113 BryTtpimai cunoBi daktopu. [IOHATTS mpo TMOBHE HANPYXEHHSA 1 HOTO
ckinanoBi. [loHATTS mpo BimHOCHY MiHIWHY 1 KyToBy paedopwmariii. Ilpyxse 1

mwiactuaneaeopmyBadns. BaacTuBoCTi mpyKHUX Ti.
Jimepamypa:[1] 9-36, 37-42, 80-82;[2]6-36;[4]5-32;[5] 5-10.

Tema 2./ 'eomempuuni xapakxmepucmuku niocKux nepepisis

[Inoma 1 cratMyHi MOMEHTH IUIOINl IUIockoi (irypu. LleHTp Baru muomI
¢birypu.BusHaueHHsT TMONOKEHHALIGHTpAa Bard IUIONI CkiIagHoi ¢irypu. OcboBuil 1
MOJISIPHUA ~ MOMEHTH  i1Hepmii  momil.  BigmeHTpoBuit  MOMEHT  1HEpIii.
BuznaueHHSMOMEHTIB 1HEpIIIi IUIOIII CKJIaIHUX Tepepi3iB. 3aIeKHOCTI MK MOMEHTaMU
1HEepIIiT IOl BIIHOCHO TMapayieIbHUX Ooceil 1 mpH iX moBopoTi. [loHsTTS Tipo padiycu
1HepIIi1, OCbOBUIA 1 MOJISIPHUI MOMEHTHU OTIOPY.

Jimepamypa:[1] 17-36; [2]53-64;[3] 6-24;[4]108-115;[5] 68-79; [6]10-15.

Tema 3.Excnepumenmanvhi MemoOUBU3HAYEHHS oepopmayiii i
Hanpyoicenv. Mexaniuni xapaxmepucmuku Mamepiauis.

3aranpHl MOHATTS NMPO MEXaHIYHI XapaKTEPUCTHUKH 1 IX MPAKTHUYHE BU3HAYEHHS.
BunpoOyBaHHsi Marepiany NpH poO3TAryBaHHI 3paska. [liarpama po3TsaryBaHHs 3pa3ka.
OCHOBHI MeXaH14H1 XapaKTePUCTUKH MIIIHOCTI 1 MJIACTUYHOCTI MaTepiay.

[HI1 BUau MexaHIYHUX BUIIPOOyBaHb. BunpoOyBaHHS Ha CTUCKAaHHS. BU3HaueHHS
TBEPJOCTI MaTepialiB. BrummB pi3HuX (akTopiB Ha MEXaHIYHI BIACTHUBOCTI MaTepialiB.
JlommycTuMi HampyXKeHHsSI MPU PO3TATAHHINA CTUCKaHHI Marepiady. YMoOBa MIIHOCTI.
Pobora, sika BUuTpadaeTbes Ha neopMyBaHHS 3pa3ka MPU PO3TATYBAHHI (CTUCKYBaHHI) 1
MOTEHIIaJIbHA €HEePTis Aedhopmartii.

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

3micToBuii Mmoayab 2.I1pocrte nepopMmyBaHHA CTEP:KHIB Ta iX cucTeM.

Tema 4.Posmseanns i cmuckaunaopycie

Buznauenns negopmaltiiii, HanpyeHb 1 MepeMillieHb TPU PO3TATaHHI (CTUCKaHH])
npsMoIiHiiiHOro  ctepkHs (Opyca). IloHATTS 1Tpo CcTaTUYHO BH3HAYYBaHI 1
HEBHM3HAUYYBaH1 CTEP)KHI i CTEp>KHEB1 cucTeMU. Po3paxyHKH Ha MIIHICTh 1 )KOPCTKICTb.
YMoBH MINHOCTI ¥ kopcTKOCTi. [lomycTuMi W TpaHUYHO ONMYCTHMI HaBaHTaKEHHS
CTEP’KHIB Ta iX CUCTEM 13 MPYKHO-TIIACTUYHUX MaTepiaiB.



Po3paxyHOk Ha MIIHICTh 1 XOPCTKICTh CTaTUYHOBHM3HAUYBAHUX CTEPXKHS 1
CTyMmHYACTOro Opyca T [i€I0 30BHINIHIX 30CEPEHKEHUX CHUJIl CHJI TSDKIHHS.
BusHnaueHHsST OCBHOBUX BHYTPINIHIX CHJ CTaTUYHO HEBH3HAYYBAHOTO CTEPIKHS
(Opyca)mia ai€ro 30BHIMIHIX 30CEPEKESHUXCUIT 1 TEMIIEPATYPHOTO MOJISL.

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

Tema 5 . /ledhopmayia 3cy8y ikpyuennasanis

[lonsatrs mpo nedopmarito 3cyBy (3pi3y). BusHaueHHs HampyXeHb Npu
3cyBi.IlonaTTs npo uncthii 3cyB. Jlegopmariii mpu yuctomy 3cyBi 1 3akoH ['yka. 3B'30K
MDK TMpY)KHUMHU KOHCTaHTamMu Matepiany. [loteHmanesHa eHepris aedopmarii npu
YUCTOMY 3CYBI.

JlomycTuMi1 Hampy»XKeHHS TIpu 4yucTtoMy 3cyBi. IlepeBipka MIIHOCTI Ha 3pi3 Ta
3MUHaHHS 3aKJIETIOK 1 O0JITIB Ta iX mMpoeKkTyBaHHs. [lepeBipka MIITHOCTI Ha 3pi3 Pi3HHUX
TUIB 3BapHUX3 €qHaHb. [lepeBipka MIIHOCTI Ha 3pi3 1 3MHUHAHHS MLIIIBOBOTO Ta
IIMTOHKOBOTO 3’ €/IHAHb.

[Tonstrs mpo pgedopmariito KpyueHHsS. BusHadeHHs HampyxeHb 1 KyTa
3aKpy4yBaHHS Bajla 3 KPYIJIUM TepepizoM. YMOBH MIITHOCTI ¥ JKOPCTKOCTI MpH
KpYYEHHI BaJiB.

[ToOynoBa emwop KpyTHUX MOMEHTIB 1 KyTa 3aKpydyBaHHS Bajla Ta BU3HAYEHHS
MOJIOKEHHST HeOe3neyHoro mnepepidy. Po3paxyHOK BajiB Ha MIIHICTh 1 KOPCTKICTb.
[loTenmiansHa eHepris aedopmariii Ipu Kpy4eHHi.

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

3micToBuii MOayb 3. OCHOBH Teopii HANIPY:KeHO-1e(OPMOBAHOIO CTAHY.

Tema 6.0cnosu meopii nanpyceno-oeghopmoearno2o cmamy

Hampy>xeHHs B Toulll Tuia 1 oro ckianoBi. TeH30p HanpykeHb. 3aKOH MapHOCTI
JOTUYHUX HamnpykeHb. [loBHE HampyKeHHS 1 WOTO CKJIaJ0BI HA JIOBUIbHIA MOXWIIIN
mwiomaai. [omoBHI HampyXeHHS 1 TOJOBHI HampsMKU. MakcuMallbHl JOTHYHI
HaIpY>KeHHS1 IUIOMIA/IKH,B SIKMX BOHU J1IOTb.

Jliniiini ¥ kytoBi gedopmarii B Toumi Tuia. Tensop aedopmamiil. I'omoBHI
nedopmaiiii 1 MakcuMaibH1 KyToBl. O0’€MHHUMA, TUIOCKUH 1 JIHIMHUNA HANPY>KEHI CTaHU.
[ToTenuianbHa eHepria aedopmariii Tija 1 ii CKIaa0BI.

Jdimepamypa:[1] 152-179; [3] 55-61; [5]106-121.

Tema 7.Kpumepii miynocmi

3aranpHl MOHATTANPO OLIHKY MIIHOCTI W Kpurtepli minHocTi. KiacuuHi Teopii
MirHOCTI.HOBI cydacH1 Teopii MIIIHOCTI.

Jimepamypa:[1] 180-192; [3] 62-64; [5]122-136.

3micToBuii MoayJab4.3runanus. CKJIaaHuii omip.

Tema 8.32unanns 6anok

[Tonsitts mpo nedopmariito 3ruHy. Bumum 3ruHy. TuMoBI HaBaHTaKEHHS.
Kinematnuni mapamerpu 3ruHanHsA. [lomepedna (mepepizyroda cuiia) 1 3rUHAIBLHUN
MOMEHT B TOTIEpeuyHOMYy Tiepepi3i Oamku. Tumm omopHuUX 3B’S3KIB Oalok 1 ix
300paKEeHHSI Ha PO3PAaXyHKOBUX cxXemax. [IOHATTS Mpo CTaTHYHO BH3HAYYBAaHHI 1



HEeBU3HAUyBaHHI Oanku. ['imore3u TeXHIYHOI Teopii 3TrUHY OalloKli  CHUJIOBI
auQepeHIiaibHl 3aJIeKHOCTI.

[ToOGynoBa emtop mepepi3yrodoi CHIIM 1 3TMHAIIBHOTO MOMEHTY Ta BCTAHOBJIICHHS
MOJIOKEHHST HeOe3MeUHoTo nepepizy. BuzHaueHHsT HOpMaTbHUX 1 JOTUYHUX HANPYKEHb
IIpU 3THHAHHI 0AJIOK 1 XapakTepy iX emop 1Mo BUCOTI Mepepi3iB pi3HOI HOpMH.

BusHnaueHHsT MakCUMalbHUX 3HAY€Hh HOPMAJIbHUX 1 JOTUYHUX HAMPYKECHb B
MOTIEPEYHUX TIepepizax TUMOBHX (popM. YMOBa MIITHOCTI pH 3rHuHI O6anok. BuznaueHHs
EKBIBAJICHTHUX HAIPy>KCHb 3a KJIACHYHUMHU TEOPISIMU MIITHOCTI. THUIOBI pO3paxyHKU
npu 3ryiHI 0ajok Ha 0a3i ymoBU MiHOCTI. KOHIIeHTpallis HanpyXeHb B Oajikax IMpu
3TMHAHHI.

Judepeniianbae piBHSHHS 31THYTO1 Ocl Oanku. BuzHadueHHS JiHIMHUX 1 KYTOBHX
NepeMillleHb Tepepi3iB MPU3MATHUYHMX OalloOK I1HTETPYBaHHSIM JIu(EpeHIlaIbHOTO
piBHSIHHS 3TUHY. | paHUYHI YMOBH i iX MPAaKTUYHE BUKOPUCTAHHS.

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

Tema 9.Crnaonuii onip mamepianis.

Cknaouuii onip mamepianie

[TonsATTs mpocknaauuil omip. Tunu ckiaagHoOro onopy. Bu3zHaueHHs HANpYKEHb 1
MepeBIpKa MILHOCTI MPHU CKIAAHOMY 1 KOCOMY 3TMHAHHI Ta 3TMHAHHI 3 PO3TATAHHIM
(ctuckanusam). CkiiagHe 1 KOCe 3rUHAHHS. 3TUHAHHS 3 PO3TATaHHIM (CTUCKAHHSIM).

[lozamnienTpoBe po3raranHs (ctuckanHs). [loHsaTTs mnpo saApo  mepepisy.
BusznaueHHs1 Hanpy>XeHb 1 TOBHA MEpPEBipKa MIIIHOCTINPHU 3rHHAHHI3 KPYUYCHHSM BaJliB3
KPYTJIMM MONEPEYHUM MEPEPIZOM.

Jimepamypa:[1] 325-353; [2] 191-210; [3] 127-144; [5] 186-216;[7]17-22.
3MmicToBHiT MOAYIbS.3ara/ibHi eHepreTUYHi TeopemMu i NPUHIIUIIK.

Tema 10.3acanvri enepeemuuni meopemu i npurHyunu

[TonarTs mpo y3araJbHEHI CcHIM 1 mepemimieHHs. PoGora 30BHINIHIX CHIT 1
BHYTPIIIHIX 3yCHJIb JIJIS JTIHIAHO Ae(OpMOBaHUX Ti. [IpHHIIMI MOKIIMBUX MEPEMIIIIEHb
1 lor0 BUKOPHUCTaHHS IS BU3HAYCHHS TEPEMIICHb CTEP>KHEBUX cucTeM (dopmyiia
Mopa). OCHOBHI eHepreThudHi TeopeMuU(Ipo B3aeMHICTh poOiIT, Jlarpanxka, KactiibsaHo)
1 IX MpaKTHYHE BUKOPUCTAHHSNPHU PO3PAXYHKAX CTEPIKHEBUX CHUCTEM.

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

Tema 11.Cmamuuno nesusnauysami cmepaicHesi cucmemu i OAIKU

OCHOBHI TIOHATTA 1 BU3HAUCHHHS B PO3PAaXyHKaxX CTAaTUYHO HEBU3HAUYBAHUX
cucteM. [lopsimok pO3KPUTTS CTATUYHO HEBU3HAYYBAHHOCTI CTEPKHEBUX CHCTEM.
Po3paxyHOK MIITHOCTI CTaTUYHO HEBU3HAYYyBaHUX OJIHONMPOrOHOBHMX Oanok. KaHoH1uHI
PIBHSIHHSI METOJTY CHIL

Po3paxyHok 6araTonmporoHoBUX OAJIOK HA JKOPCTKUX OMOpax, 0COOIUBOCTI BUOOPY
OCHOBHOI 1 €KBIBAJEHTHOI CHCTeM. PIBHSHHSATPHOX MOMEHTIBIJISI 0araTonporoHOBOL
OaJIKM TIPU HE3MINTYBaHUX OTIOpax.

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

Tema 12. Pospaxynox koncmpyKkyiu 3a 2panuyHumMu CmaHamu
[ToHATTS MpO TpaHUYHUIM CTaH KOHCTPYKIM Ta iX eineMeHTiB. Po3paxyHku 3a
IPAaHUYHUM CTAHOM MPU PO3TATYBAHHI i CTUCKAHHI, KPYY€HHI 1 3TUHAHHI.



Jdimepamypa:[1] 479-491; [2]251-258; [3] 181-192;.
3micToBuii MOayab 6. luHaMika i CTiHKiCTD

Tema 14. Cmitikicms cMUucHymux cmepicHis

[loHsATTs TpPO CTIKY 1 HECTIWKY piBHOBary. Bu3HaueHHsS KPUTUYHOI CHIIU
LEHTPAJbHO CTHUCHYTOTO, OJHOMPOTOHOBOTO CTEpXHsS. BIUIMB yMOB 3akKpilIeHHS
KIHIIEBUX MEpepi3iB CTEP>KHS Ha 3HAUEHHS KPUTUYHOI cuid. [IOHATTS mpo BTpaTy
CTIMIKOCTI TpHU HANpPYKEHHAX, [0 TMEePEeBUIIAIOTh TPAHHUIIO MPOMOPLIHHOCTI.
Po3paxyHku Ha CTidKICTh Ha 0a3i Koedili€eHTy 3amacy CTIHKOCTI 1 KOeQIIeHTY
3MEHILIEHHS OCHOBHOT'O JJOITYCTUMOI'O HAaIPY KEHHS.

Jimepamypa:[1] 492-508; [2]211-228; [3] 145-163;[5] 251-261; [7]27-28.

Tema 15.0cHosu po3paxynkie npu OUHAMIYHUX HABAHMANCEHHSX

Buan nuHamMivHMX HaBaHTaKEHb 1 3aralibHI METOAM JIUHAMIYHUX PO3PaxXyHKIB.
BusznaueHHs1 Hanpy>XeHb y TPOCI NpU MiANOMY BaHTaXy ¢ IPUCKOPEHHSIM. Bu3zHaueHHs
HaIpy>kKeHb y Tinax npu obepranHi.l'inore3n TexHiyHoi Teopii ynapy. Po3paxyHku mpu
YAApHOMY HABAHTAKEHHI (OChOBOMY, CKPY4yBaJIbHOMY, 3TMHaJbHOMY). MexaHiuHI
BJIACTUBOCTI 1 XapaKTEpPUCTUKHU MaTepialliB PU yaapl.

Jdimepamypa:[1] 562-612; [2] 229-236;[3] 222-233; [5] 263-272;

Tema 16.0nip mamepianie npu no8mopHO-3MIHHUX HANDYIHCEHHAX

SIBuie BTOMJICHOCTI ~ MaTepiaiB. Cramii  BTOMHOTO MMOIIKOPKESHHS.
XapaKTepuCTUKUIIMKIY HanpykeHb. KpuBa BTOMHM MaTepianly. Bu3HaueHHs rpaHuLll
BUTPUBAJIOCTI. [liarpamu rpaHUYHKUX HarnpyxeHb CmiTal Xeus.

BmiivB KOHCTPYKTHBHO-TEXHOJOTIYHUX (DAKTOPIB HA TPAHUIIO BUTPUBAIOCTI
MarepianiB. TIoHATTS mnpo ManonuKIOBYy BTOMY. Po3paxyHOK Ha MIIHICTh MpHU
MOBTOPHO -3MIHHUX HAIIPYKEHHSX.

Jlimepamypa:[1] 562-589; [2] 237-243; [3] 234-248; [5] 272-282.
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TeMaTHUYHUH IJIAH HABYAJIBLHOI JUCHHUILIIHA

Kinekicts roauu

Ha3Bu 3MiCTOBMX MOMYIIB i TEM Jlenna hbopma HaBYaHHS 3aouyHa hopma HaBYaAHHS
y TOMY YHUCIIi y TOMY YHUCITi
Ycpor Yeboro
nexit| mip. | 1a6. | c.p. nexit.| np. | ma6. ] c.p.
Monayas 1
3micToBuii Moaysb 1.OCHOBHI MOHATTS i M0J10KEHHSIONIOPY MaTepiaJiiB
Tema 1. Berymn. OCHO'BH.I 6 1 B B 5 9.3 B B 9
HOHSTTSONOPY MaTepialiB
Tema Z.FGOMGT‘p‘I/IqHI XapaKTePUCTUKHU 10 2 5 B 5 9,3 1 B B 9
IUIOCKHX Iepepi3iB
Tema S.EKCHepHMeHT@bHI 14 4 B 4 6 113 B 1 | 10
METOJIMOIIOPY MaTepialliB
Bcboro 3a 3micToBuM MojtysieMm | 30 7 2 4 | 17 30 1 — 1 | 28
3microBuii MmoayJb 2.1Ipocte nepopMmyBaHHS CTEPKHIB Ta IX CHCTEM
Tema 4.Po3tsiransst i cTucKaHHs OpyciB | 6 2 2 — 2 7,5 i 7
TeMa 5. Z[eq)quaulﬂ 3CYBY 9 5 5 5 3 75 1 L 7
IKpYUCHHSIBAJIIB
Bceporo 3a 3MicToBUM MoysieM 2 15 4 4 2 5 15 1 — - | 14
3micToBuii MoayJb 3.OCHOBH Teopii HANPY:KEeHO-1e()OPMOBAHOI0 CTAH
Tema 6. OcHoBHU Teopii HaNPy>KEHO- 3 5 B 9 4 75 - 2
ne()OpPMOBAHOTO CTAHY 1
Tema 7.Kpurepii mirtHocTi 7 2 1| - 4 8,5 - | - 8
Bceboro 3a 3mictoBuM MoayneM 3 15 4 1 2 8 15 1 — — 15
Bceboro 3a moayJem 1 60 | 15 | 7 8 | 30 60 3 — 1 |56
3micToBuii Mmoayab 4.3runannsa. Ckiaaanuii omi
Tema 8.3runanns 0aox 7 2 2 2 1 9,5 1 2 1 6
Tema 9. CxiaHui O1ip MaTepialiB 8 2 2 2 2 55 — — 5
Bcerworo 3a 3micToBUM Motysiem 3 15 4 4 4 3 15 1 2 1 |11
3micToBuii MoayJb 5.3arajibHi eHepreTUYHi TeopeMH i NPUHIUIN
Tema 10.3&1“8J'[BH1 €HEepreTHYHI 9 9 | 103 N N T
TEOpPEeMH i IPUHIUIH
Tema 11QTaTHqH0 HEBHM3HAYyBaHHI1 12 2 5 B 8 103 1 B ~ 1 10
CTEP)KHEBI CHCTEMHU
Tema 12.Po3paxyHOK KOHCTPYKIIii 3a 9 9 | 7 9.3 o 9
I'PaHUYHUMH CTaHAMH
Bcboro 3a 3micToBUM MotyiieM 3 30 6 2 - | 22 30 1 - | = 129
3micToBuii MmoayJsb 6. lunamika i crilikicTb
Tema 13.CTiliKiCTh CTHCHYTHX CTepXHIB| 8 2 2 2 2 4,3 - | = 4
Tema 14. QCHOBI/I TUHAMIYHUX 3 2 B B 1 5.3 B B 5
PO3paxyHKIB 1
Te}\aa 15.0mip marepiaiiB npu MOBTOPHO- 4 2 B 1 1 5.3 B B 5
3MIHHHX HalpYKEHHSX
Bceporo 3a 3MicToBUM MoIysiem 3 15 6 2 3 4 15 1 - - 14
Bceboro 3a mogysem 2 60 | 15 | 8 7 | 30 60 3 2 1 | 54
Pa3om 3a Bechb Kypc IMCUMILTIHN 120 | 30 | 15 | 15 | 60 | 120 6 2 2 [110
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Temu NPpaKTUIHHUX 3aHATD

No Kinekicts roanu
3/m Ha3zpa Temu Jlenna 3aouna
dbopma dbopma
1 BI/ISHa.‘I.eHH}I FEOMETPUYHUX  XAPAKTEPUCTHK  IUIOCKHUX 2 B
nepepiziB
5 Po3paxyHOK Ha MIITHICTBI KOPCTKICTh Opycampu pO3TATaHH] 5 3
(cTrckaHHi)
3 BI/ISHa‘IeHH.}I Iiamerpa KpYIIIOro Bajy 3 yMOB MIITHOCTI Ta 3 3
YKOPCTKOCTI MPU KPYICHHI
4 | Po3paxyHOK Ha MIIIHICTh1 )KOPCTKICTHOAJIOK IPH 3TMHAHHI 2 2
5 Po3paxyHOK Ha MILIHICTh1 JKOPCTKICTHOAIOK NPU CKIIQJHOMY 2 B
oropi
6 | Po3paxyHOK CTaTHYHO HEBU3HAYCHHMX OAJOK MPU 3THHAHHI 2 —
7 BI‘/Ii’,HaLIe‘HHSI PO3MIpiB CKIIQJIEHOTO Tepepisy 3 YMOBHU 2 3
CTIMKOCTI
Pa3om 3a Bech Kypc 15 2

Temmn 1adopaTOpHUX 3aHATH

Kinekicts roguy

Ne Ha3Ba Temn Jlenna 3aouHa
3/ dbopma dbopma
1 | BusHaueHHsS  MEXaHIYHHUX  XapaKTEPUCTUKMIIHOCTI  # 5 1
TUTACTUYHOCTI MaTepially IpUPO3TATaHHI 3pa3Ka
2 | BusnauenHs wmonyns mpyxkHocTi, koedimienta Ilyacona
Marepiary, a TakoXX NepeBipka 3akoHy ['yka, mpuHIHITY 2 —
Cen-Benanara rinmores3u mIoCcKuX mepepisib
3 | BuzHaueHHsST MEXaHIYHMX  XapaKTEPUCTUKMIHOCTI U 2 B
IUIACTUYHOCTI MaTepiajliB Mpu KpyueHH1
4 | JocnimkeHHs IIJIOCKOTO HaIpy>KE€HOI'0 CTaHy 2 B
NOJISIPU3aLIHHO-ONITHYHUM METOJIOM
5 | ExkciepuMeHTalIbHa MepeBipKa rinoTe3 Teopii YMCTOro 3ruHy 2 1
6 | JdocmimkeHHs HaPYKEHOTO CTaHy TPyOUacTOro BaslyB
YMOBax CKJIaJTHOTO OIOpPY METOJJOM 2 -
€JIEKTPOTEH30METPYBAHHS
7 | JlocaimkeHHsl CTIHKOCTI IEHTPAJIbHO CTUCHYTUX CTEPXKHIB 3 —
Pa3om 3a Bechb Kypc 15 2
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3aBaaHHA I caMOCTIiiHOI podoTH

No Bz poBoTi KinekicTs ronun
3/m Jlenna popma | 3aouna popma
1 | ITigroroBka [0 JIEKIIHA 20 30
2 | ITigroToBKa A0 1a00paTOPHUX 3aHATH 10 10
3 | [linroroBka g0 MPaKTUIHUX 3aHATH 10 10
4 | ITiaroToBKa J0 €K3aMCHY 20 20
5 | BukoHnaHHsS KOHTPOJIBHOI POOOTH — 50
Pa3om 3a Bech Kypc 60 110

6. METOIN HABYAHHSI, 3ACOBH JTATHOCTUKH PE3YJIbTATIB
HABYAHHSA TA METO/IN IX JEMOHCTPYBAHHA

MeToaamMu HABYAHHA €:

— JIEKW1i, COpsIMOBaH1 Ha (POPMYBaHHS HOBUX 3HaHb;

— TNPAKTUYHI 3aHATTSA, SKi3a0€3Meuyl0Th OBOJIOJIHHS METOAaMHU PO3B’sA3Ky3aaad
OI[IHKA MIIHOCTI ¥ >KOPCTKOCTIMPOCTUX 3a (POPMOIO TUT MPHU 33JaHUX 3OBHIIIHIX
HABAHTAKECHHSX;

— J1a00OpaTOpHi 3aHATTA, SKI 3a0€3MeUyl0Th HAKONMMYEHHS 3HaHb 3 MEXaHIYHUX
XapaKTEPUCTUK MaTepiailyl MIATBEPKYIOTh CIPABEIIUBICTh TIMOTE3 MIOJI0 PO3POOKHU
METO/IIB OIIHKH MIITHOCTI i CTIMKOCTI TIJI;

— KOHTPOJIbHI TECTOBI pOOOTH MO 3aBEPIICHHIO BUBYCHHS MaTepialy BiIMOBITHUX
TEM IUCLUIIIHHA.

3aco0amMu OLiIHIOBAHHS TA 3aC00aMH IEMOHCTPYBAHHSI 3HAHD €:

—OI[IHKA 32 TECTOB1 pOOOTH MO 3aBEPILICHHI BUBUCHHS TEM JUCILUILIIH;
— OLIIHKA 32 BUKOHAHHS 3BITIB 10 JIA0OPAaTOPHUM poOOTaM;

— OLIIHKA 32 BUKOHAHHS TPAKTUYHUX POOIT;

—eK3aMeH3a MaTepiajioM BUBYEHHS JUCITUTUTIHU B CEMECTPI.

7. ®OPMMU ITOTOYHOTI'O TA IIACYMKOBOI'O KOHTPOJIIO

JlocsiTHEHHS CTy/IeHTa OLHIOITHCS 32 100-0anbHOI0 CUCTEMOIO Y HIBEPCHUTETY.

[TincymkoBa olliHKa HaBYAIBHOTO KypCYy BKIIIOYAE B ce0€ OIIHKHU 3 MOTOYHOT'O KOHTPOIIIO
M0 TEMaMIUCIUILTIHN,3aXKCT 3BITIB MO JIAOOPATOPHUM pOOOTaM, MPOMIKHOTOTA 3aKJIIOUYHOTO
eK3aMeHY.

[Tutoma Bara 3aximouHoro ex3amenyckinanae 40 oanie.llle 60 6anie cTtyneHT MoOxe
OTPUMATH MIPU BUKOHAHHIKOHTPOJIBHUX TECTIB, PO3PaXyHKOBHX 1 JJaOOpaTOPHHUX POOIT, 110 B
CYMI3 OIIIHKOIO 3aKJIIOYHOTO KOHTpoitockianatume 100 éanie.
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®opMH KOHTPOJIIO Pe3y/bTATIB HABYAHHS TA iX OLiHIOBAHHA

JlabopaTopHa .
Kpurepii oniHioBanHst
poboTta
PobGora BuKOHaHa Yy BCTaHOBJIEHUM TepMiH. BuKOHaHa caMOCTIHHO,
5 JiTKOC(OPMYIJIBOBaHI 11111, 3aBJAaHHS Ta TIMOTE3W JIOCIIIKEHb. ¥ BHUCHOBKaxX
POBEJICHAKOPEKTHA IHTEPIIPETAllisl pe3yIbTaTiB.
PoGora BukoHana 'y BcTaHoOBiIeHUH  TepMiH. CTyleHT  BUKOHYE
4 nabopaTopHypoOOTY 3rigHO 3 iHCTpYK.I_IiGIO, 1HOA1 TicHs KOHcynLTauiI
BUKJIaJ]a4ya; OIUCYECTIOCTEPEIKCHHS, B IIJIOMY MPaBWJIBHO CKJIaJla€ 3BIT Ta
poOUTH BUCHOBKH.
PoGora BuKOHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyaeHT
3 BUKOHY€JAa00paTOpHY POOOTY 3TiHO 3 IHCTPYKIIIEIO, OMUCYE CIIOCTEPEIKESHHS,
CKJIAJIa€ 3BIT, 1110 MICTUTh HETOYHOCTI YBUCHOBKAX.
Po6ora BuKOHaHa 3 MOPYIIEHHSIM BCTAHOBJIEHUX T€PMiHIB. CTYEHT BUKOHYE
2 nabopaToOpHy 3TiAHO TIJ HArJIsAJ0M BHKJIajava; CKIAJCHUH 3BIT MICTHTh
HETOYHOCT] Y BUCHOBKAX.
Pobora BUKOHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
1 BUKOHY€JAa00OpaTOpHY TIIiJT KEpPIBHHWIITBOM BHKIAJgaya; CKIAACHUN 3BIT
MICTUTBIIOMUJIKH.
0 PoboTa He BUKOHYBasacs
Maxcumanvha oyinka cmyoenma 3a OaHull KOMnoHeum npozpamu 35 oanie (7
pobim no 5 6anis).
Po3paxynkoBa o
KpuTepii oniHioBanHst
podora
Pobota BHKOHaHa y BCTaHOBJEHMIl TepMiH. BukoHana 3 noxep:KaHHIM
5 CTaHAapTiB. 3aCTOCOBYBAIUCSIKOPEKTHI METOAM OOpOOKM OTpUMaHUX
pe3ynbTatiB. Y BUCHOBKAX MPOBEICHAKOPEKTHA IHTEPIIPETAIlisl pe3yIbTaTiB.
4 Pobora BuKOHaHa y BCTaHOBJIEHHMH TepMiH. JlomyckaroThCsi HeE3HAUH1
BiJIXVMJICHHS BiJl CTAaHAAPTIB 0(OPMIICHHS.
3 PoGora BuKOHaHa 3 TOPYIICHHSM BCTAHOBJICHHX TEpPMiHiB, abo 3
NOPYIIEHHSAM CTaHAApTiB 0)OPMIICHHS.
2 Po6ora BUKOHaHA 3 MOPYIICHHSM BCTAHOBJICHHX TEPMIHIB 1 3 MOPYIICHHIM
CTaHAapTiB 0OPMIICHHSI.
1 PoboTa BHKOHAHA 3 MOPYLIEHHSM BCTAHOBJIEHUX TEPMIHIB, CTaHIApTIB
o(OpMIICHHSI 1 3 TOMUIIKAMH, SIKi CTYJICHT HE MO>KE€ CAMOCTIHHO BUIIPABHUTH.
0 Po6ora He BUKOHYBanacs
Maxcumanvha oyinka cmyoeHma 3a OaHuii KomMnonenm npoepamu 15 oanise
(3pobomu no 5 6anis).
KonrtposbHa .
KpuTtepii oniHrOBaHHS
poboTa
PoGota BuKOHaHa Yy BCTaHOBJIEGHUH TepMiH. Martepian BHKIAICHO Y
JIOCTaTHbOMY 00CS31, apryMEHTOBAaHO 1 Yy WPaBHIBHINA MOCIiZOBHOCTI.
44-50 [IpaBunbHO chOpMyYNBOBaHI y3arajabHIOOYl BHUCHOBKH. Po0OoTa IocTaTHBO
UTFocTpoBaHa, OQOpMIIEHA aKypaTHO, 3 JAOTPHUMAaHHSM BHMOT JI0 TEXHIYHOI
noKyMeHTalii. Bifmosisi Ha 3amuTaHHS YiTKi.
37-43 Po6oTra BUKOHAaHAa Yy BCTaHOBJIEHUM TepMiH. Marepial BHKIQIEHO Y

14




JOCTaTHhOMY 00Cs31, apryMEHTOBAaHO 1 Yy TPABWIbHIA TOCIiJOBHOCTI.
[IpaBunpHO CcOpPMYIBOBaHI y3arajlpHIOIOUl BHCHOBKHA. PoboTa mgocTaTHBHO
UTFOCTpoBaHa, OooOpMIIeHAa aKypaTHO, 3 3 HE3HAYHMMHU BIIXWICHHSMHU BiJ
BHUMOT JIO0 TEXHIYHOI TOKyMeHTaIli. Biamoiai chopmynboBaHi BIpHO.

28-36

PoGoTra BHKOHaHa 3 MOPYIIEHHSAM BCTAHOBJIEHMX TEpMIHIB. Marepian
BUKJIQJICHO y JocTaTHbOMY o00cs3i. PobGota odopmiena akypaTHo, 3
JOTPUMAHHSIM BHUMOT JI0 TeXHIYHOI nokymeHTarii. [1ig yac 3axucTy cTyneHT
HaJia€ B OCHOBHOMY BIpHI BIIIOBIAI

19-27

Pobora BHKOHaHa 3 TOpYIIEHHSM BCTAHOBJIEHHMX TepMiHIB. Martepian
BUKJIQJICHO y JOocTaTHbOMY o0cs3i. B odopmieni poGotu € mopymieHHS
BUMOT J0 TexHIYHOI gokymeHTtamii. [lim wac BiamoBime cTyaeHT ciaabo
OpIEHTYETHCS B MaTepiayiax.

10-18

PoGora BuWKOHaHa 3 TIOPYIICHHSM BCTAaHOBJICHHX TEpMiHIB. Marepian
BHUKJIaJICHO 0€3CUCTEMHO, BUCHOBKU C(HOPMYIIHLOBaHI HEIOCTATHBO YITKO a0o
BiJIcyTHI. PoOoTa oopMieHa HeoXallHO, 3 MOPYIIEHHSM BUMOT JI0 TEXHIYHOT
nokymenTaitii. [lim wac 3axucty poOOTH CTYIEHT cjaabo OpIEHTYETHCS B
Marepiajgax, y BiIMOBIISIX € TOMUJIKH.

1-9

Po6oTa BUKOHAaHO 3 MOPYLIEHHSM BCTAHOBJIEHMX TEPMIHIB 31 3HAYHOIO
KUIBKICTIO TPYyOHX IMOMMJIOK, SIKi CTYJACHT HE MOYKE BHIIPABUTH CaMOCTIMHO.
BianoBiai Ha mUTaHHS MepeBaKHO HETIPABHIIBHI.

Po60Ty He BUKOHAHO.

Maxcumanvna oyinka cmyoeuma 3a Oanuil Komnornenm npoepamu 50 oanie

IMoTounnii Mmoayabuuii KOHTPOJb (IIMK) y ¢popmi TectyBanHs

[TpaBunbHUX BiamoBiaeH, %o

75-100 50-75 25-50 10-25 <10

bamun

5 4 3 2 1

MaxkcumalibHa KUIBKICTH0AITIB

Popwma koHTpOIMIO Jenna popma | 3aouyHa ¢popma
BuxonaHHs po3paxyHKOBUX poOiIT 3x5=15 —
Bukonanns nabopatopHux pooiT /x5=35 2x 5=10
[ToToYyHMIMOLYJTBHUI KOHTPOJIb 2x5 =10 —
KonTpoasHa pobora — 50
Bceboro 60 60

[TiIcyMKOBUM KOHTPOJb CKJIAMA€ThCS Yy BUIJISAIAI €K3aMEHY, 1 IOEJIHYE JBa
TEOPETUYHI MUTAaHHA 1 3a7a4y. MakcuManbHa KUJIBKICTh 0ajliB 3a BUKOHaHHs 3aaa4di 20
OaJiB, TOBHY BIJIMOBIAb HA KOYKHE TECOPETUYHE MTUTAHHS 110 10 OamiB.

¥YcHa BinmoBinb (1 Teoperrune nmutanHs — 10 GaiiB)

ban Kpurepii oniHioBaHHS

9-10 CTyneHT BUIBHO BOJIOJIIE€ MaTepiaioM, MOBHICTIO PO3KPUB TEMY MMUTAHHS, 1a€
YiTKi BiIMOBI/Ii HA JOJATKOBI MATAHHSI.

7.8 CryzneHT BOJOJll€e MaTepiajioM, PO3KpHUBA€ TeMY MUTAHHS, MOXE BILUIOMY
JaTy BIANOBIJIb HA JOJJATKOBI 3aIMTaHHS

5-6 CtyneHT BoOJOJi€ MaTepiajioM, ajie PO3KpUBAE TEMY HEJOCTaTHHO TOBHO,
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3HAa€ OCHOBHI 3aKOHM 1 MPHHIHUIIK PO3paxXyHKIB Ha MIIHICTh, MOXE JOMYCKATH
HETOYHOCTI MPH BIMOBIASAX HA JOJATKOBI 3aIIUTAHHS.
3-4 CTyneHT OpieHTYeTbCcsl B Marepiaii, B (OPMYJIIOBaHHSAX JOIyCKae
HETOYHOCTI. BimmoBiae He Ha BC1 JOJATKOBI 3alIMTAHHS.
1-2 Crynent cnabo opieHTyeTbca B Marepiani. He Moke BIANoBiCTH Ha
OUIBIIICTD 3alUTaHb.
0 CTyZneHT He OpIEHTYEThCS Yy Marepiajiax MUTaHHS, HE MOKE BIJIOBICTH Ha
JIOJATKOBI IIMTAHHS 32 3MICTOM HAaBYAJIHHOI JUCIIUILIIHA
3amaua
ban Kpurepii oniHIOBaHHS
Po3spaxynkoBa cxema ckimaneHa BipHo. HaBenmeni ¢opmynu, 3po0GreHi
16-20 | HeoOxiaHi rpadiuHi MOOYI0BU. 3aBIaHHS BIAMOBiAa€ BUMOTaM 10 0(GOPMICHHS
TEXHIYHOT JOKYMEHTAIlli, MICTUTh MOSICHEHHS 1 BUCHOBKH.
Po3paxynkoBa cxema ckiaaeHa BipHo. HaBeaeHo KopekTHi (opmy:nu,
10-15 | mpoBeneHi BipHI po3paxyHKH. 3ajqada BHKOHAaHa BIpHO, aje 0e3 HaJe)KHUX
MOsICHEHb 200 BUCHOBKIB.
5.9 Po3paxyHnkoBa cxema ckiajeHa BipHO. HaBeneHo BipHI pO3paxyHKOBI
dhopmynu. Po3paxyHOK MICTUTh HE3HAYHI TOMUJIKH.
3-4 PospaxyHkoBa cxema ckiaaeHa BipHO. Po3paxyHKoBiI (OpMyId MICTATH
TTOMIJTKH.
1-2 Po3paxynkoBa cxema MICTUTh MOMUIIKUA. Po3paxyHkoBi (popmynu HaBeneHi
HE TIOBHICTIO 200 3 MOMUJIKAMU. .
0 3aaya He BUKOHYBaJIach
8. KPUTEPII OLIIHIOBAHHS PE3YJIBTATIB HABUAHHSI
NoNe Jlenna dhopma 3aouna opma
3MICTOBOTI'O KilIbKiCTE o .
MOTYIIA i TeMH Buz poGoTu Gontin Bun pobotu KinbkicTe 0anis
T1 JIP1, JIP2 2x 5= 10
3M 1 T2
T3 IT1 1x5=5
M2 | 14 JP3 1x5=5 JIPl 1525
T5
JIP4 1x 5=
3IM 3 T6 x5=5
T7 I[TMK1 1x5=5
T8
3M 4 JIPS, JIP6 2x5=10
T9
T10
3M 5 T11 2 1x5=5 JIP2 1x5=5
T12
T13 JIP7 Ix5=5
3M6 | T4 I13 1x5=5
T15 I[TMK2 1x5=5
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| KonrponbHa pobota — Kontponeha poboTa 50

R Icriut 40 Icrut 40
KOHTPOJIb

Cyma 100 100

9. IHCTPYMEHTMH, OBJIA/IHAHHS TA IPOT'PAMHE 3ABE3IIEYEHHAI,
BUKOPUCTAHHSA AKUX ITEPEIBAYA€ HABYAJIBHA TUCLHUIIJITHA

JlaboparopHe 00J1aIHaHHS

[Ipec 'arapina 3 TpUCTPOEM 3aIUCY 3YCHIIb.
VYHiBepcanpHa MamHa MS.
[Tonsipu3aniiHo-ONTHYHA YCTaHOBKA.
Po3puBna mammna P50.

Po3puBHa mammna P20

MammHa a1 BUnpoOyBaHb Ha KPYUYEHHS.
IIpeca bpinens.

MasTHUKOBUH KOTIED.

ToxapHHil Ta CBEpIIMIIbHI BEPCTATH.

Marepianu Ta 3pa3ku

CraneBa myiacTUHa /1711 BU3HAYEHHS! MEXaHIYHUX XapaKTEPUCTHK IIPHU PO3TATaHHI
Ta MEepPEBIPKU OCHOBHUX TIIOTE3 ONOPY MaTepPialliB.

banka TaBpoBa 3 HAaBaHTaXXYBAJIBHUM MPHUCTPOEM [UJISl TEPEBIPKU TINOTE3
YUCTOTO 3THHY.

TpyOuactuii Bajm 3 Baxenem JUisl NEPEBIPKA MIMHOCTI B YMOBax CKJIaJHOTO
oropy.

3pa3ku 11t BANPOOYBaHb Ha PO3PUB 3 PI3HUX MaTepiaiB.

3pa3ku 11 BUIPOOYBaHb Ha KPYyUEHHS 3 PI3HUX MaTepiaiB.

Cranesi 3pa3ku Jyisi BAIPOOYBaHb Ha CTIHKICTb.

3pa3k 3 ONTUYHO AaKTUBHOIO MaTepiany s JOCHIKEHHS IUIOCKOTrO
HaNpy>KEHOT'0 CTaHy MOJSPU3ALIHHO-ONTUYHUM METOIOM.

KoHTponbHO-BUMIpIOBaIbHA amapatypa Ta IHCTPYMEHTH

Buwmiprosaui gedopmariit BAL-1 3 kommiekTaMu niJKII0YEHb.
BuwmiproBansna cucrema CUNUT-3.

[HauKaTopu epemiieHb TOAMHHUKOBOTO THUITY.
Ten3zope3ncTopu.

JlnaamomeTpu.

HaBanTtaxxyBanbHi IPUCTPO.

[ taHreHIUpPKYITi

MikpocKoru.
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JleMoHcTpalliiftHi Matepiaiu

[InakaTu: omucu Ja00paTOPHUX POOIT, MEXAaHIUYHI XapaKTEPUCTHUKU MaTepiais,
Tabui mkan bpines, Toio.

Cnaiinu: po3BUTOK MaKpOTPIIIIMH B 30HAX KOHIIEHTpaIlii HaMpy>KeHb, YTBOPEHHS
miHit  YepHoma-Jltomepca Ha mMONIpOBaHWUX 3paskax NpU  IUTACTUIHOMY
nedopMyBaHHi, TOIIIO.

JleMoHcTpariiitHi yu00Bi GiIbMH.
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