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BCTYII

AHoOTaNIis

BuBuenns aucuumuiing «Onip MatepiaiiB» 3 HUKITY 3arajbHOi MATOTOBKH (haxiBIiB
€ BAXJIMBOIO MEPEIyMOBOIO 3aCBOEHHS JUCUUIUIIHU MPOQECIHHOTO CIpSIMYBaHHS, fKa
JI03BOJISIE OOTPYHTOBAHO BUKOHYBAaTU PO3PAXyHKH HA MILHICTb, KOPCTKICTh 1 CTIMKICTh
CYITHOKOPITYCHUX KOHCTPYKIIi} Ta iX €JI€MEHTIB.

Huctumtina «Onip maTepiaiiBy 3a0e3rneuye HaKOIMMYEHHS pIBHS 3HaHb Y CTY/IEHTIB
JUISl BU3HAYEHHS HAIIPY>KeHb 1 1edopmaliiii B IpoCcTUx 3a (popMoOIo TijiaX 3 METOIO OI[IHKH
iX MIIIHOCTI, >KOPCTKOCTI i CTIMKOCTI MpH Ail Ha HUX 3aJIaHUX 30BHIIIHIX (AKTOPIB, SIKI
COPUYUHAIOTH JeQOopMyBaHHA ULMX TUL. BupimeHHs Takux 3agady notpedye
BUKOPUCTaHHS NPOCTOr0 MATEMATHYHOI'O amapary BHUIIOI MaTEMaTUKH, SIKUM BOHU
MOBUHHI BOJIOJITH B JOCTYITHINA Mipl.

Knrouoei cnosa: nedopmartiisi, 5)KOpCTKICTh, HAMPY>KEHHSI, MILIHICTh, CTIUKICTh, TLIO.

Annotation

The study of the disciplines "Resistant 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 "Resistant 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 ONIMC HABYAJIBHOI JUCLHUTLITHU

HaiimenyBaHHs
MOKa3HUKIB

["amy3s 3HaHb, CIIENIABHICTD
(ocBiTHS TIporpama), OCBITHIM
piBeHB

XapakTepuCcTUKa HaBYAIbHOT
JUCLUILIIHA

neHHa (popma
HABYaHHS

3aoyHa (hopma
HABYaHHS

KinbkicTs kpeauris — 4

l'any3p 3HaHb

14 — EnextpuuHa 1HKeHepis

O00B’s13K0Ba

Mopynis — 1 Pik miaroToBku:
3MICTOBUX MOAYJIB — 2 2-i 2-i1
Enextponna aznpeca Cemectp
PITH/I na caiiti . -
: A 3-i 3-it
VYHIBEpCUTETY:
https://nuos.edu.ua/student Crewi .
u/polozhennya-nuk/opis- TCIHAIRHICTE Tlexuii
opp/opp-dviguni- 142 _E ' '
vnutrishnogo-zgoryannya-  RJICKTpHHHA THKEHEPIA
bakalavr/ ,
I : OcgitHs nporpama — JIBuryHu " >
HIMBTyallbHE HAYKOBO- BHYTPITITHBOTO 3rOPSTHHS S rox. rox.
AOCTIHE 3aBJAHHA [IpakTuuHi, ceMiHApChKi
- He mepeoaucHe
15 rox. 2 ron.
3arajgbHa KUJIbKICTh F'OJIMH JlabopaTopHi
— 120 15 ron. 2 1oz
TuXHEBUX TOIUH IS CamocriitHa po6oTta
JeHHOI (pOpMHU HaBYAHHS: 75 rox. 114 rox.
ayIUTOPHUX — 3 TO/I. OCBITHI# piBEHB: ; :
YAUTOP a P - © [HauBiAYyanpHI 3aBIaHHA:
nepmun -
CamocriitHoi poboTH (6axanasp)

CTYAEHTa — 5 TO/I.

Bup konTpoto:

CK3aMCH

CK3aMCH

dopma KOHTPOI

10 KOMOIHOBaHa




2 META BUBYEHHSI HABYAJIBHOI JUCIHUTLIJITHUA

Mertoro BUBUEHHSI HaB4asibHOI AucuurUiing "Onip marepianiB" € popMyBaHHS Y
CTYJICHTIB BIAMOBIHO 10 OCBITHBO-NPO(DECIHOT TpOrpaMu TaKUX KOMIIETEHTHOCTEH:
3K 3. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLlIsIX.

@K 2. 3pmaTHICTh 3aCTOCOBYBATH CBOI 3HAHHS 1 PO3YMIHHSA J/JI BU3HAYEHHS,
dbopMyIIOBaHHS 1 BHUPIINIEHHS I1HXXEHEPHUX 3aBAaHb 3 BUKOPUCTAHHSIM METOJIB
€JEKTPUYHOT THKEHEPII.

O®K 4. 3paTHICTh 3aCTOCOBYBATH CTaHAApPTHI METOAM PO3PaxXyHKYy IMpHU
MIPOEKTYBaHHI JIeTaJIeH 1 By3J1B €HEPT€TUUYHOTO 1 TEXHOJIOTTYHOTO 00JIa{HAHHS.

O®K 6. 3natHicTh BUOMpPATH OCHOBHI i1 IOMIOMIXKHI MaTepialid Ta CIIOCOOM peanizallii
OCHOBHUX TEIUIOTEXHOJIOTIYHUX MPOILIECIB MPU CTBOPEHHI HOBOTO OOJIaJHAHHS B Tay3i
€HEeproMalrHOOyIyBaHHS 1 3aCTOCOBYBAaTH MPOrPECUBHI METOAU EKCIUTyaTalli
TEIJIOTEXHOJOTIYHOTO O0JaAHaHHA JUIsi OO €KTIB €HEPreTUKH, IPOMHCIOBOCTI 1
TPAHCIOPTY, KOMYHAJIbHO-IOOYTOBOTO Ta arpapHOro0 CEKTOPiB €EKOHOMIKH.

O®OK 11. 3partHICTh BUKOPUCTOBYBAaTH CTaHJAApPTHI METOAMKUA IJIAHYBAaHHS
€KCIIEPUMEHTAJIBHUX JTOCTIIKEHB, 3A1MCHIOBATH OOPOOKY Ta y3araJibHEHHS pe3yJibTaTiB
€KCIIEpUMEHTY.

3HEPEAYMOBMU Ui BUBYUAHHA ANCHUIIITHA

[lepenqymoBamMu Jj1si BUBUEHHS JuCHUIUTIHU «Omip MaTepiaiiBy € HaKOMUYeHHS
MIEBHOT'O P1BHA 3HAHb 3 JUCLUILUIIH 3arajibHO1 MITOTOBKHU, TaKuX sK «Bumia marematuka
I, II», «Teopernuna wmexanika I» Ta «MaTepiaJo3HABCTBO Ta TEXHOJOTIA
KOHCTPYKIIIHHUX MaTepialiBy.

4 OYIKYBAHI PE3YJIbTATU HABYAHHA

BuBueHHs HaBUaNbHOI AUCHUIUIIHM Tependayae (GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB HACTYITHUX PE€3YyJIbTaTIB HABUYAHHS:
[NPH 1. 3uHanHs 1 po3yMiHHS MaTeMaTUKH, (I3UKH, TEIJIOMACOOOMIHY,

TEXHIYHOITEPMOAMHAMIKH, T1JIPOTa30AMHAMIKH, TpaHCcopMallii (mepeTBOPEHHS ) €HEPril,
TEXHIYHOI MEXaHIKM, KOHCTPYKIIMHUX MaTepiaiiB, CHCTEM aBTOMAaTU30BaHOIO
MPOCKTYBaHHS EHEPreTUYHMX MAIMH Ha PiBHI, HEOOXIMHOMY JJisl JOCSTHEHHS
pE3yNbTATIB OCBITHBOI MPOrPaMH.

[IPH 2. 3nanHs 1 po3yMiHHS IH)KEHEPHHUX HAyK Ha pIBHI, HEOOXITHOMY JJIst
JOCSITHEHHS 1HIIMX PE3yJbTaTiB OCBITHBOI IPOrpamMu, B TOMY YMCI1 IEBHA0O13HAHICTh B
OCTaHHIX JOCSITHEHHSX.

[TPH 3. Po3yMiHHS LIKPOKOT0 MIKIUCHUILIIHAPHOTO KOHTEKCTY crelialbHOCTI 142
EneprernyHe MammuHoOy1yBaHHS.

[TPH 10. IlnanyBatu i BAKOHYBAaTH €KCIIEPUMEHTAIIbHI JJOCIIIIKEHHS 32 J1I0ITOMOT 010
IHCTPYMEHTaJbHUX 3ac00iB  (BUMIPIOBaJIbHUX MpUIaAiB), OLIHIOBATH MOXUOKHU
MPOBEJICHHS JI0CII)KE€Hb, POOUTH BUCHOBKH.

[1PH 13. BukopucroByBaTu OONaJHAHHS, MaTepiaid Ta IHCTPYMEHTH, I1HXKEHEpHI
TEXHOJIOT] 1 IPOLIECH, @ TAKOK PO3YMIHHS iX 0OMEKEHb ITPU BUPIIIEHH] TPOPECIHHNX 3aBIaHb.
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5 IPOT'PAMA HABUYAJIBHOI JJUCIIUILITHA

3micTroBuii MoayJib 1. OCHOBU MeXaHiKU MaTepiajiiB i CTPYKTYP.

Tema 1. Bcmyn. Ocnosui nowsmmsa onopy mamepianie. [eomempuuni
Xapaxmepucmukuy nJI0CKUX nepepizie

[ToHSATTS MIITHOCTI, >KOPCTKOCTI 1 CTiMKOCTI 00’ekTiB. [Ipenmer 1 3amaui omopy
MarepiaiiB. O0’€KTH, sIKI BUBYAIOTHCS HAYKOIO Mpo omip martepiaiiB. DakTopu, IO
CpUUHHSAIOTEH AeopmyBanHs Til. [IOHATTS po po3paxyHKOBY cxemy 00’ ekTiB. MeTon
nepepiziB. BmactuBocTi mnpyxHux Tin. Lentp Barum momi ¢irypu. BusHaueHHs
MOJIOXKEHHSI IEHTPa Baru Mol ckiiaanoi ¢pirypu. OcboBUil 1 HOJAPHUN MOMEHTH 1HEPITIi
riomi. [ToHsTTS po pajiycu iHeplii, OCbOBUH 1 MOJSIPHUIT MOMEHTH OIOPY.

Jimepamypa: [1] 9-36, 17-36, 37-42, 80-82; [2] 6-36, 53-64; [4] 5-32, 108-115; [5]
5-10, 68-79; [6] 10-15.

Tema 2. Pozmseanns i cmuckanHns opycie

Busnauenns nedopmariiiid, Harpy>kKeHb 1 IEPEMIILIEHb MPU PO3TATAHHI (CTUCKAHHI)
npsAMOIiHIAHOTO cTep:kHs (Opyca). [IoOHSITTS mpo cTaTUYHO BU3HAYYBaH1 1 HEBU3ZHAUYBaHI1
CTEp>KHI1 i1 CTep>KHEBI cucTeMU. Po3paxyHKH Ha MILHICTG 1 5KOPCTKICTh. ¥ MOBH MIITHOCTI
1 s)kopcTKOCTI. JlomycTuMi i rpaHUYHO JOMYCTUMI1 HABAHTAXKEHHS CTEPKHIB Ta iX CUCTEM
13 IPYKHO-TUIACTUYHUX MaTepiaiB.

Po3paxyHOk Ha MIIHICTh 1 JKOPCTKICTh CTaTUYHO BU3HAYYBAHUX CTEPKHS 1
CTyIiHYacTOro Opyca IIiJ JI€0 30BHINIHIX 30CEPEDKCHMX CHJI 1 CHI TSKIHHSA.
BusnadueHHs1 0CbOBUX BHYTPINTHIX CHJI CTATUYHO HEBU3HAYYBAHOTO CTEP>KHS (Opyca) i
JI€0 30BHIILIHIX 30CEPEIKEHUX CHJT 1 TEMIIEPATYPHOTO TMOJISI.

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

Tema 3 . /lehopmayis 3cysy i kKpyuenHs eanie

[TonsiTTst po aedopmariito 3cyBy (3pidy). BusnaueHHs HampyKeHb TpPH 3CYBI.
[TonsiTTst ipo umcTHit 3cyB. Jedopmarii npu yuctomy 3cyBi 1 3akoH ['yka. 3B'SI30K Mixk
NPY>XHUMHU KOHCTaHTaMu Matepiany. [loreHmianbaa eHepris aedopmaiiii mpu YUCTOMY
3CYBI.

JlomycTtuMi Hampy>KeHHs TpH 4uCcTOMYy 3CyBi. llepeBipka MIIIHOCTI Ha 3pi3 Ta
3MHUHaHHS 3aKJICTIOK 1 OOJNITIB Ta iX mpoekTyBaHHs. [lepeBipka MIIHOCTI Ha 3pi3 Pi3HUX
TUTIB 3BapHUX 3’€lHaHb. [lepeBipka MIIMHOCTI Ha 3pi3 1 3MHUHAHHS INLIIOBOTO Ta
HITIOHKOBOTO 3’ €IHAHb.

[Tonstrs mpo nedopmariito KpydeHHS. BusHadyeHHS HampyxXeHb 1 KyTa
3aKpy4yyBaHHS Baja 3 KPYTJIMM MepepizoM. Y MOBH MIITHOCTI ¥ JKOPCTKOCTI MPU KPYUYEHHI
BaJliB.

[TobymoBa enmtop KpyTHHMX MOMEHTIB 1 KyTa 3aKpydyBaHHS Baja Ta BU3HAYCHHS
MOJIOXKEHHST HeOe3neyHoro mnepepizy. Po3paxyHOk BajgiB Ha MIIHICTh 1 KOPCTKICTb.
[ToTentianbHa eHeprist Aedopmallii mpu KpydeHHi.

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

Tema 4. Ocrosu meopii nanpyaicerno-oegpopmosanozo cmany. Kpumepii miynocmi
Hanpyxenns B Touli Tija 1 Horo ckiianoBi. TeH30p HaNpy»eHb. 3aKOH MapHOCTI
JOTUYHHUX HarpyxeHb. [loBHE HampyXeHHs 1 HOTO CKJIAJ0BlI HA JOBUIbHINA MOXMWIIIH
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iomaami. ['oIoBHI HampyXeHHs 1 TOJOBHI HampsMKU. MakcumanbHl JOTUYHI
HaIpy>KeHHS 1 IJIOIIA/IKH, B IKUX BOHU A1t0Th. JIiHIMHI i1 KyTOBI AedopMaliii B TOUIII Tijia.
Tenzop aedopmariii. ['osnoBHi nedopmariii 1 MakcuManbHi KyToBl. O0’€MHUMN, TIIOCKUH 1
TMiHIMHUN HampykeHl ctaHu. [loTeHuianbHa eHepris Aedopmarii Tina i1 i CKIaOBI.
3arayibH1 MOHATTS PO OLIHKY MIITHOCTI ¥ KpuTepii MirtHoCTi. KiacuuHi Teopii MIIHOCTI.
Hogi cyuacHi Teopii MilTHOCTI1

Jdimepamypa: [1] 152-179, 180-192; [3] 55-64; [5] 106-136.

3micTroBuii MmoayJib 2. /luHamika I MiIHICTh KOHCTPYKUI

Tema 5. 3eunanns 6anox. Ckraounuii onip mamepianis.

[lonsitts mnpo nedopmariito 3ruHy. Buam 3runy. TumoBi HaBaHTaKEHHS.
Kinemarnuni napamerpu 3ruHanHs. [lomepeuna (mepepizyroua cuiia) 1 3rUHAIbHUM
MOMEHT B IOTIEPEUHOMY iepepi3i 6anku. Turnu onopHUx 3B’sI3KiB 0AN0K 1 iX 300paKeHHS
Ha PO3pPaxyHKOBHUX cxeMmax. [[OHATTS Mpo CTaTUYHO BU3HAYyBaHHI 1 HEBU3HAUYBaHHI
Oanku. ['inoTe3u TeXHIYHO1 Teopii 3ruHy O0anoK 1 CUII0BI AU epeHIlianbH1 3aJI€KHOCTI.

[ToGynoBa emop mepepi3yrouoi CHIIM 1 3rHHAIIBHOTO MOMEHTY Ta BCTaHOBJICHHS
MOJIOKEHHS HeOe3MeYHoro nepepizy. BusHaueHHs HOpMaNbHUX 1 IOTUYHUX HAINpPYyKEHb
[P 3rMHaHHI 0AJIOK 1 XapakTepy iX emrop Mo BUCOTI Mepepi3iB pi3HOT (HOPMHU.

BusHnaueHHsT MaKCUMaJbHUX 3HAYCHh HOPMAIbHUX 1 JOTUYHUX HAMPYKECHb B
MOTIEPEYHUX Tepepizax TUIMOBHUX (HOopM. YMOBA MIITHOCTI MPH 3TWHI O0anok. BusnaueHHs
€KBIBAJICHTHUX HANPY>KEHb 32 KIIACUYHUMU TEOPISIMU MITHOCTL. TUNOBI pO3paxyHKH MpU
3ruHi 6ok Ha 0a3i ymoBH MinHOCTI. KOHIIEHTpallis Hanpy KeHb B 0akax mpy 3ruHaHHI.

HudepenmianpHe piBHSAHHS 3irHYTOI Oci Oanku. BusHaueHHs NHIMHUX 1 KyTOBHX
NepeMilieHh Tepepi3iB MpU3MATHYHUX OalloK I1HTETPYBaHHSAM JH(EpeHIiaTbHOTO
piBHAHHS 3rUHY. [ paHWYHI YMOBH 1 X MMPaKTUYHE BUKOPUCTAHHS.

[onsiTTst Mpo cknaaauii omip. Tunu ckimamgHoro omopy. BuszHadeHHs HanpyXeHb 1
nepeBipKa MIIHOCTI MPH CKIAAHOMY 1 KOCOMY 3THHAHHI Ta 3rUHAHHI 3 PO3TATAHHIM
(ctuckanusaM). CkitaiHe 1 KOce 3TUHAHHA. 3TUHAHHS 3 PO3TATaHHAM (CTUCKAHHSIM).

[TozanenTpoBe po3tsranns (ctuckanus ). [loHaTTs mpo sapo nepepizy. Buznauenns
HAIPY>XEHb 1 MOBHA MEpeBipKa MIITHOCTI MPH 3rUHAHHI 3 KPYUYEHHSM BB 3 KPYTJIAM
MIOTICPEYHHM TIEPEPI3OM.

Jimepamypa: [1] 46-62, 237-290, 325-353; [2] 101-170, 191-210; [3] 81-113, 127-
144; [5] 158-216; [7] 12-22.

Tema 6. Po3paxynok KoncmpyKyiti 3a 2paHuyHUMU CIMAHAMU
[ToHATTS TpPO TpaHWYHUM CTaH KOHCTPYKIIIHA Ta iX ejeMeHTiB. Po3paxyHkm 3a

I'PAaHUYHUM CTAHOM IIPH PO3TATYBAHHI M CTUCKaHHI, KpYYCHHI 1 3TMHAHHI.
Jimepamypa: [1] 479-491; [2] 251-258; [3] 181-192;.

Tema 7. Cmitkicms cmucHymux cmepaCcHis

[TonsiTTs mpo crTifiky 1 HECTidKy piBHOBary. Bmu3HaueHHS KpUTHYHOI CHIIH
[IEHTPAJIbHO CTHUCHYTOTO, OJHOIPOTOHOBOTO CTEpKHS. BIUmMB yMOB 3akpiruieHHS
KIHIICBUX TIEPEpi3iB CTEPXKHS Ha 3HAYCHHsS KpUTHYHOI cuiau. [IoHATTS mpo BTpaTy
CTIAKOCTI MPHU HANIPYKEHHSX, 110 MEPEBUIIAIOTH TPAHUIIIO MPONOPIIIHHOCTI. Po3paxyHku
Ha CTIMKICTh Ha 0a3i Koe]illieHTy 3amacy CTIHKOCTI 1 Koe(IIlieHTY 3MEHIIICHHS OCHOBHOTO
JIOITYCTUMOTO HAIIPYKEHHS.



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

Tema 8. Onip mamepianie npu no8MoOPHO-3MIHHUX HANPYHCEHHIX

SIBumie BTOMJIEHOCTI MarepiaiiB.
XapaKkTepUCTUKHU UKy HamnpyxeHb. KpuBa BroMu Matepiany. BusHaueHHs rpaHuiii
BUTPHUBAJIOCTI. [[iarpaMu rpaHuyHUX HanpyxkeHb CmiTa 1 Xeus.

BB KOHCTPYKTHBHO-TEXHOJOTIYHUX (PAKTOPIB HA TPaHULIO BUTPUBAIOCTI
MatepianiB. [IOHSITTS PO MaIOLMKIOBY BTOMY. PO3paxyHOK Ha MILHICTh TPU OBTOPHO

-3MIHHUX HAMNPY>KEHHSX.

Crami

BTOMHOTIO

IMOIMKOJKCHH.

Jdimepamypa: [1] 562-589; [2] 237-243; [3] 234-248; [5] 272-282.

TeMaTHYHHUH IJIaH HABYAJIBLHOI JUCIUILIIHI

Ha3Bu 3MiCcTOBHX MOAYIIIB 1 TEM

Kinekicts roguu

Jlenna ¢opma HaBYaHHS

3aouna ¢popma HaBYAHHS

y TOMY YHCIi

y TOMY YHCIi

Ycbor Ycporo
ekt mp. | ma6. | c.p. nexit.| mp. | ma6.| c.p.
Monayas 1
3micToBuii MoayJb 1. OcHOBHM MexaHiKHM MarepiaJjiB i CTPYKTYp
Tema 1. Beryn. OCHOBHI OHSTTS
oropy marepiaiiB. ['eomerpuuni 12 1 1 1 9 13 — — — 13
XapaKTePUCTUKHU IUIOCKUX MEpepi3iB
TeMz} 2. Po3TaranHs 1 CTUCKaHHS 16 ) ) ) 10 1 1 B 1 19
opyciB
Tema 3. edopmartist 3cyBYy 1 KpyueHHs 16 ) ) 2 1 10 13 B | 13
BaJIiB
Tema 4. OcHOBU TeOpii HANPYKEHO-
nedopmoBanoro crany. Kpurepii 16 2 2 2 10 13 — — — 13
MILIHOCTI
Bceboro 3a 3mictoBum moaysem 1 60 7 7 7 | 39 60 1 0 1 58
3micToBuii MoayJb 2. /ImHaMiKa i MilHiCTh KOHCTPYKUIIi

Tema 5. 3FI'/IHa'HH5I Oanox. CxinaaHui 15 ) ) ) 9 24 1 ) 1 20
oIip MarepiaiiB
Tema 6. Po3paxyHOK KOHCTPYKIIiH 3a 15 ) ) ) 9 12 B B B 12
I'pPaHUYHUMH CTaHAMH
Tema 7. CTifKICTh CTUCHYTHX CTEpXKHIB | 15 2 2 2 9 12 — — — 12
Te}\aa 8. Onip marepiaiiB Ipu NOBTOPHO- 15 ) ) ) 9 12 B B B 12
3MIHHHX HalpY>KSHHSIX
Bceboro 3a 3micToBUM MojyJiem 2 60 8 8 8 | 36 60 1 2 1 56
Pa3omM 3a Bech Kypc 120 | 15 |15 [ 15 | 75 | 120 2 2 | 114




Temn NPaKTHYHHUX 3aHATH

No KinbkicTh roinH
3/ Haspa Temu Jlenna 3aouHa
dopma dopma
1 BI/IBHa'II'eHH}I TEOMETPUYHUX  XAPAKTEPUCTHK  IUIOCKUX ) B
nepepiziB
) Po3paxyHOK Ha MIIHICTb 1 JKOPCTKICTh Opyca HpH PO3TSraHH] ) B
(cTuckanHi)
3 BI/IBHaquH‘H JiaMeTpa KpYTJIOTo Baly 3 yMOB MIITHOCTI Ta 3 B
’KOPCTKOCTI IPH KPYUYCHHI
4 | Po3paxyHOK Ha MIIHICTb i )KOPCTKICTb 0aJIOK MPH 3THHAHHI 2 2
5 PospgxyHOK Ha MIIHICTB 1 )KOPCTKICTH OATIOK IPH CKJIQTHOMY ) B
oropi
6 | Po3paxyHOK CTaTHYHO HEBM3HAYCHUX OAJIOK MPU 3rMHAHHI 2 —
7 BI‘/IS)HaLIe'HHH pPO3MIpiB CKJIAZICHOTO Tepepi3y 3 YMOBH ) B
CTIMKOCTI
Pa3om 3a Bechb Kypce 15 2

Temmn 1adopaTopHUX 3aHATH

Kinekicts roguu

Ne HazBa Temu JleHHa 3aouHa
3/ dopma dopma
1 BusnaueHHns ' MexagquHx XapaKTEPUCTHK MIIHOCTI H ) 1
IUTACTUYHOCTI MaTepially MpH PO3TATaHHI 3pa3Ka
BusnauenHs wmopnynst mpyxkHocTi, koedimienta Ilyacona
2 | marepiany, a TakOX nepeBipka 3akony ['yka, npunnuny CeH- 2 —
Benana Ta rinoresu 1iockux nepepiszin
3 BusnaueHHns ' Mexagiqgnx XapaKTEPUCTHK MIIIHOCTI H ) B
TUTACTUYHOCTI MaTepialliB Ipu KPyUeHH1
4 ﬂocninmegffﬂ IUIOCKOTO HaTpy>KEeHOTr0 CTaHy ) B
NOJISIPU3ALIHHO-ONTUYHUM METO/I0OM
5 | ExcnepuMeHTaIbpHA IepeBipKa rinore3 Teopii YUCToro 3runy 2 1
JlocItipKeHHST HalpYKEHOT o CTaHy TpyO4yacToro Baity B
6 | yMOBax CKJIaJIHOTO OMOPY METOJIOM 2 —
SJIEKTPOTCH30METPYBaHHS
7 | JocnipKeHHs CTIMKOCTI IEHTPAIbHO CTUCHYTHX CTEP)KHIB 3 —
Pa3om 3a Becb Kypc 15 2

3aBaaHHs ISl CAMOCTIHOI podoTH

No Bt pobo Kinekicts rogun
3/ Jlenna ¢popma | 3aouna popma
1 [TigroroBka 10 JEKIIHI 15 24
2 | [lizroToBka /10 1a0OpaTOPHUX 3AHSITh 20 10
3 | [linrotoBKa 10 NPaKTUYHUX 3aHATH 20 10
4 | [linroToBKa 10 €K3aMEHY 20 20
5 | BukoHaHHS KOHTPOJIBHOI pOOOTH — 50
Pa3om 3a Bech Kypc 75 114
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6 METOIU HABYAHHJI, 3ACOBU TIA'HOCTUKHU PE3YJIBTATIB
HABYAHHSA TA METO/U IX IEMOHCTPYBAHHA

MeTogaMu HaBYAHHS €:

— JIeKIIi1, cipsiMOBaHi Ha ()OPMYyBaHHS HOBUX 3HaHb;

— MPaKTUYHI 3aHATTA, SK1 3a0€3MeUyI0Th OBOJIOJAIHHS METOJAaMHU PO3B’SI3KYy 3ajad
OI[IHKM MIIHOCTI ¥ OPCTKOCTI MPOCTUX 32 (POPMOIO TIA MPHU 3aJaHUX 30BHINIHIX
HaBaHTAXKEHHSX;

— nmabopaTopHi 3aHATTA, sKI 3a0€3MeUy0Th HAKONMMYEHHS 3HaHb 3 MEXaHIYHUX
XapaKTEpUCTUK MaTepially 1 MiATBEPKYIOTh CIPaBEIUBICTh TIMOTE3 II0I0 PO3POOKH
METOJIIB OIIIHKH MIIIHOCT1 ¥ CTIMKOCTI T1JI;

— KOHTPOJIbHI TECTOBI POOOTH MO 3aBEPILICHHIO BUBYEHHSI MaTepially BIAMOBIIHUX
TEM JQUCLIMIUIIHH.

3aco0amu OLiIHIOBAHHS Ta 32c00aMH 1eMOHCTPYBAHHSA 3HAHD €:

— OIIIHKA 3a TECTOBI POOOTH IO 3aBEPIIICHH] BUBUYCHHS T€M JUCIIUILIIH;
— OIlIHKA 32 BUKOHAHHSI 3BITIB MO JTa0OpaTOPHUM poOOTaM;

— OIIHKA 32 BUKOHAHHS MPAaKTUYHUX POOIT;

— €K3aMEH 3a MaTepiaJioM BUBYEHHS TUCIUIUIIHU B CEMECTPI.

7 ®OPMMU ITOTOYHOI'O TA IMIACYMKOBOI'O KOHTPOJIIO

JlocsTHEHHS CTyIeHTa OMiHIOIThCs 32 100-0aIbHOI0 CUCTEMOIO YHIBEPCUTETY.

[TincymKoBa OliHKa HABYAIBHOTO KypCy BKJIIOYAE B ceOe OILIHKU 3 MOTOYHOT'O KOHTPOIIIO
10 TEMaM JUCLUIUTIHY, 3aXUCT 3BITIB O J1a00paTOpHUM poOOTaM, MPOMI>KHOT'O Ta 3aKJIIOYHOTO
€K3aMEHY.

[lutoma Bara 3akiIIOUHOTO €k3aMmeHy CKianae 40 oanie. llle 60 6anie cTyneHT MOXKe
OTpUMAaTH NPU BUKOHAHHI KOHTPOJIBHUX TECTIB, pO3PaXyHKOBHUX 1 JaOOpaTOpHUX POOIT, 110 B
CYMI 3 OLIHKOIO 3aKJII0OYHOTO KOHTPOIIO ckianatume 100 danis.

@opMH KOHTPOJIIO Pe3y/bTATIiB HABYAHHS TA iX OLiHIOBAHHA

JlabopaTopHa

Kpurepii oninioBanus
poboTa purep

PoGoTta BuWKOHaHAa y BCTaHOBJIEHWH TepMiH. BHKOHaHa CaMOCTIHHO, YITKO
5 chopMyJIbOBaHI IIT, 3aBAAaHHS Ta TIMOTE3W JOCIIKeHb. Y BHCHOBKaX
MPOBEICHA KOPEKTHA IHTEPIIPETalis pe3yIbTariB.

Po6ora BukoHaHa y BcTaHOBIEHUH TepMiH. CTyIEHT BHKOHYE JIaDOpaTOpHY
4 poOOTY 3riIHO 3 THCTPYKII€EO, 1HOJI MICIII KOHCYJBTAIl BUKJIaa4a; OIHCYE
CIOCTEPEKCHHSI; B IIIJIOMY MPABHIILHO CKJIAJIA€ 3BIT Ta POOUTH BUCHOBKH.

PoGoTa BuKOHaHA 3 MOPYIIEHHSM BCTAHOBJICHUX TE€pMiHIB. CTyZACHT BUKOHYE
3 1abopaTopHy poOOTY 3riAHO 3 IHCTPYKLIEI, OMKUCYE CIIOCTEPEKEHHS; CKIIaae
3BIT, 1110 MICTUTh HETOYHOCTI Y BUCHOBKAX.

PoGoTa BuKOHaHA 3 MOPYIIEHHSM BCTAaHOBJICHUX T€pPMiHIB. CTyJACHT BUKOHYE
2 nabopaTopHy 3TITHO IiJI HArJsAIOM BUKIAJaya; CKIAJEHUM 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX.

1 Po0oTa BuKOHAHA 3 MOPYIIEHHSM BCTAHOBJICHUX TepMiHiB. CTYZACHT BUKOHYE
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nabopaTopHy IMiJi KEpPIBHUIITBOM BHKJIauadya; CKJIQJCHUNA 3BIT MICTUTh
TTOMUJIKH.

Po6ora He BUKOHYBaacs

Maxcumanvha oyinka cmyoenma 3a OaHull KOMnoHeHm npozpamu 35 oanis (7
pobim no 5 banis).

Po3paxynkosa
pobora

Kpurepii oninroBanns

5

PoGota BuKOHaHa y BCTaHOBJICHHMH TepMmiH. BukonaHa 3 momep:KaHHSAM
CTaHJApTIB. 3aCTOCOBYBAJIMCA KOPEKTHI METOAU OOpPOOKH OTpUMaHUX
pe3yabpTaTiB. Y BUCHOBKAaX MPOBEJCHA KOPEKTHA IHTEpPIIPETallis pe3ysIbTariB.

PoGota BuKOHaHa Yy BCTaHOBJIEHHMH TepMiH. JlOmMycKaloTbcs HE3HAYHI
BIJIXWJICHHSI BiJI CTaHIapTiB OPOPMIICHHSL.

PoGoTa BukoHaHa 3 MOPYIICHHSM BCTAHOBJICHUX TEPMiHIB, a00 3 TOPYIICHHAM
CTaHJApPTiB 0OPMIICHHS.

PobGoTa BuKOHaHA 3 MOPYIIEHHSM BCTAHOBJIIEHUX TEPMIHIB 1 3 MOPYIICHHSAM
CTaHJApTIB 0OPMIICHHSI.

PoGota BuKOHaHa 3 MOPYIIEHHSM BCTaHOBIEHHX TEPMIiHIB, CTaHIApTIB
oopmIIeHHS 1 3 MOMHIJIKAMH, SIKi CTYJIEHT HE MOX€E CaMOCTIHO BUIIPABUTH.

Po6ora He BUKOHYyBaacs

Maxcumanvua oyinka cmyoenma 3a 0anutl KOMnoHeHm npoepamu 15 6anis (3
pobomu no 5 banis).

KoHnrpoJsbHna
poboTa

Kputepii ouiHoBaHHS

44-50

PoGota BHKOHaHa Yy BCTaHOBJIECHHMH TepMiH. Marepiad BHKIAICHO Y
JOCTaTHbOMY 00Cs3i, apryMEHTOBAaHO 1 y TIPaBWIBHINA MOCIIOBHOCTI.
[IpaBunbHO c(opMyIbOBaHl1 y3arajbHIOOYl BHCHOBKU. PoOoTa nocTaTHBO
iTrocTpoBaHa, odopmileHa aKypaTHO, 3 JOTPUMAHHSM BUMOT JIO0 TEXHIYHOI
nokyMmeHTaiii. BianmoBini Ha 3anuTaHHS YiTKI.

37-43

PoGota BHKOHaHa Yy BCTaHOBJIEHHMH TepMiH. Marepian BHKIAICHO Y
JOCTaTHbOMY 00Cs3i, apryMEHTOBaHO 1 y TIPaBWIBHINA MOCIIJOBHOCTI.
[TpaBunpHO chOpPMYIBOBaHI y3araJbHIOIOUYI BUCHOBKH. Po0oTa mocTaTHBO
umrocTpoBaHa, oGopMIIeHAa aKypaTHO, 3 3 HE3HAYHHUMH BIAXWJICHHAMHU BiJ
BHMOT JI0 TEXHIYHOI ToKyMeHTarlii. Bignosiai chopmynpoBaHi BipHO.

28-36

PoGota BuKOHaHa 3 TMOpPYIIEHHSM BCTAHOBIIEHHMX TepMiHiB. Marepian
BHUKJIAJICHO Y JocTaTHhoMy o0cs3i. PoGora odopmiiena akypatHo, 3
JOTPUMaHHSIM BUMOT JI0 TEXHIYHOI JIOKyMeHTaiii. [1i yac 3axucty CTyJeHT
HA/Ia€ B OCHOBHOMY BipHI BiIOBii

19-27

PoGota BuKOHaHa 3 TMOpPYIIEHHSM BCTAaHOBIEHUX TepMiHIB. Marepian
BUKJIAJICHO Y JJOCTaTHbOMY 00cs3i. B odopmiteHi poboTH € mopyuieHHs: BAMOT
710 TeXHIYHOI JokyMeHTaii. [Tix gac BiamoBiaei cryaeHT ci1abo OpieHTY€eThCS
B Martepiaiax.

10-18

PoGota BuKOHaHa 3 TMOpPYIIEHHSM BCTAaHOBIEHHMX TepMiHiB. Marepian
BUKJIQJICHO 0€3CHCTEMHO, BUCHOBKH C(hOpPMYIIbOBaHI HEIOCTaTHRO YITKO abo
BincyTHi. PoboTta odopmiieHa HeoXaifHO, 3 TOPYIICHHSIM BUMOT 10 TEXHIYHOI
nokymenrtamii. Ilig wac 3axucty poOOTH CTyAEHT Ci1abO OpIEHTYETHCS B

MaTepianax, Y BiIIOBIIAX € TOMUJIKH.
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1-9

PoGoTa BHKOHAaHO 3 TOPYIIEHHSIM BCTAHOBJIEHUX TEPMIHIB 31 3HAYHOIO
KUIBKICTIO IPyOMX HMOMMJIOK, Kl CTY/JEHT HE MOXKE BUIIPABUTH CaMOCTIHHO.
Binnosijil Ha NTUTaHHS NEPEBAKHO HENPABWIIBHI.

Po0oTy HE BUKOHAHO.

Maxcumanvua oyinka cmyoenma 3a 0anuul Komnonenm npoepamu 50 6anie

IHoTrounuii moayasHuii kouTpoas (IIMK) y ¢popmi TectyBanus

[TpaBunbpHUX Binmosinei, %o

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

banu

5 4 3 2

MakcuMmaiibHa KUJIBKICTh OaiB

Popwma KoHTpOIIO Jlenna ¢popma | 3aouHa Gopma
BukoHaHHS po3paxyHKOBUX poOIT 3x5=15 —
Bukonanus nabopatopHux poOiT 7x5=35 2x5=10
IToTo4HMI1 MOYJIbHUN KOHTPOJIb 2x5=10 —
KoHnTposabsHa pobota — 50
Beboro 60 60

[limrcyMKOBUN KOHTPOIb CKJIAJA€ThCS

TEOPETUYHI

y BUIJISAJl €K3aMEeHy, 1 IO€JIHYE [Ba
MUTaHHS 1 3aj1ayy. MakcumanbHa KUTbKICTh OaliB 3a BUKOHAHHS 3aaadi 20

0aJiB, MOBHY BIJIOBI/Ib HA KOXKHE TeOpeTU4YHe nuTaHHs 1no 10 Oais.

¥Ycna BignoBiab (1 reopernune nutanHs — 10 GamiB)

ban Kputepii oLiHIOBaHHS
9-10 ' CTYHGHT .Bi?IBHO BOJIOJIE .MaTepiaJIOM, MOBHICTIO PO3KPHUB TEMY IUTAaHHS, 1€
YiTKI BIANOBI/Il HA IOJATKOBI IUTaHHSI.
7.8 ' CTygeHT BOJIOAIE MaTepiaHOM, PO3KpHUBAE TEMY TUTAHHS, MOXKE B LILIOMY J1aTH
BIJINOBIJb HA IOAATKOBI 3alIUTaHHS
CryzaeHT BOJIOJII€ MaTePIAJIOM, aje PO3KPUBAE TEMY HEAOCTATHHO IOBHO, 3HAE
5-6 OCHOBHI 3aKOHM 1 NPUHLHUIIM pO3PAXyHKIB HA MILHICTb, MOX€E JOIyCKAaTH
HETOYHOCTI NPH BIANOBIASAX HA JI0JATKOB1 3allUTAHHS.
3.4 CTyneHT OpieHTYETHCS B MaTepiaii, B pOPMYITIOBAHHSIX JIOITYCKa€ HETOYHOCTI.
Biamnosizae He Ha BC1 JOOATKOBI 3alIMTaHHS.
1.2 CryneHt cnabo opieHTyeTbes B MaTepiani. He Moske BiAMOBICTH HA OUIBIICTH
3alHUTaHb.
0 CTyz[?HT HE OpieHTyG'ITBCH y MaTepiaJI"ax MUTAHHA, HE MOKe BIJITTOBICTH HA
J10JIaTKOB1 MMTaHH 3a 3MICTOM HABYAJIbHOI IUCUUILIIHU
3agaua
ban Kputepii oLiHIOBaHHS
Po3paxynkoBa cxema ckimagena BipHo. Hasenmeni ¢opmynu, 3po0ieni
16-20 | HeoOximHi rpadiyni moOy0BU. 3aBAaHHS BiAMOBiIae BUMOraM J0 o(popMIICHHS
TEXHIYHOI JJOKYMEHTallli, MICTUTb [TOSICHEHHS 1 BUCHOBKHU.
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Po3paxynkoBa cxema ckianeHa BipHo. HaBemeHo kopekTHi (opmyin,
10-15 | mpoBenmeHi BipHI po3paxyHKH. 3ajada BUKOHAHA BIpHO, alie 0€3 HaJeKHHUX
NOSICHEHb 200 BUCHOBKIB.
5.9 Po3paxyHkoBa cxema ckiaaeHa BipHO. HaBeneHo BipHI pO3paxyHKOBI1
dbopmynu. Po3paxyHOK MICTUTh HE3HAYHI IOMUJIKH.
3.4 Po3paxyHnkoBa cxema ckimageHa BipHO. PospaxyHkoBi (opMynu MICTSATh
TTOMMUJIKH.
122 Po3paxyHkoBa cxema MiCcTUTh TOMUJIKH. Po3paxyHKoBi ¢popMyiIn HaBeaeH] HE
MIOBHICTIO 200 3 NOMUJIKAMHU.
0 3ajaya He BUKOHYBaJlach
8 KPUTEPII OIIIHIOBAHHS PE3YJIbTATIB HABUAHHSA
NeNo Jlenna ¢popma 3aouHa gopma
3MICTOBOTO KinskicTs o .
MOZTYIIA i Temu Bux po6oru P Bun pobotn Kinbkicts 6anis
JIP1, JIP2 =
T1 , 2x5=10
T2 11 I x5=5
3M 1 T3 P3 I x5=5 JIP1 I x5=5
JIP4 =
T4 I x5=5
I[IMK 1 1 x5=5
T5
T6 JIPS, JIP6 2x5=10
3M 2 T7 I12 1 x5=5 JIP2 I x5=5
JIP7 I x5=5
T8 I13 I x5=5
[IMK 2 1 x5=5
KouTposbHa poboTa — KoHnTposasHa pobota 50
Mincymxosmi Ex3amen 40 Ex3amen 40
KOHTPOJITb
Cyma 100 100

9 IHCTPYMEHTH, OBJIAJHAHHSA TA IPOI'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHA AKUX IIEPE/IBAYA€ HABYAJIBHA TUCHUIIJITHA

1.1 IIpec Narapina 3 npucTpoeM 3anucy 3yCHilb.
1.2 YHiBepcanbHa MainHa MS.

1. JlabopaTtopHe oOyiaHAHHS
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1.3 Ionsipu3aniiiHO-ONTHYHA YCTAaHOBKA.

1.4 Po3puBna mammuna P50.

1.5 Po3puBna mamuna P20

1.6 Mammuna 17151 BUnpoOyBaHb Ha KpyYEHHS.
1.7 Ipeca bpinens.

1.8 MasTHUKOBHUI KOTIED.

1.9 TokapHuii Ta CBEpAJIUIIbHI BEPCTATH.

2. Marepianu Ta 3pa3ku

2.1 CraneBa macTuHa JJIs BA3HAYCHHSI MEXaHIYHUX XapPaKTEPUCTHUK MPU PO3TITaHH1
Ta MepPeBIPKMU OCHOBHHUX TIMIOTE3 OMOPY MaTepiaiiB.

2.2 banka TaBpoBa 3 HABAHTAXXyBaJbHUM MPUCTPOEM JIJIsl IEPEBIPKU T1IOTE3 YUCTOTO
3THHY.

2.3 TpyOuacTuii Bajn 3 BaxeseM JJisl IEPEeBIPKU MILIHOCTI B YMOBAX CKJIaJTHOT'O OOpY.

2.4 3pa3ku 175 BUIpoOyBaHb Ha PO3PUB 3 PI3HUX MaTepialiB.

2.5 3pa3ku 175 BUIpoOyBaHb Ha KPYUEHHS 3 PI3HUX MaTepiaiBb.

2.6 Cranesi 3pa3ku JJ1sl BUIIPOOYBaHb HA CTIMKICTb.

2.7 3pa3kd 3 ONTHYHO AKTUBHOIO MaTeplaixy [Jjsi JOCHIIKEHHS IUIOCKOTO
HaIpy>KE€HOT0 CTaHy MOJISIPU3ALITHO-ONTUYHUM METOAO0M.

3. KonTponbHO-BUMipIOBaNIbHA amapatypa Ta IHCTPYMEHTH

3.1 Bumiproaui gedopmartiit BJAL-1 3 komIuiekTaMu miaKII0YEHb.
3.2 BumiproBansna cuctema CUNT-3.

3.3 Inaukaropu nepeMiiieHb TOJUHHUKOBOTO THITY.

3.4 TeH30pe3UCTOPH.

3.5 JlunamomeTpH.

3.6 HaBanTaxxyBanbHI IPUCTPOI.

3.7 llItaHreHUUPKYTi.

3.8 MikpocKoIH.

4. JlemoHcTpariitHi MaTepianu

4.1 Ilmakatu: onucy J1abopaTOpHUX POOIT, MEXaHIYHI XapaKTEPUCTUKU MaTepiais,
Tabnuii mkan bpines, Toro.

4.2 Cnaitnu: po3BUTOK MaKpOTPIIIMH B 30HAX KOHIIEHTpAIlli HAPYKEeHb, YTBOPECHHS
nminii  Yepnoma-Jltomepca Ha MOJIpOBaHMX 3pa3kax TMPH  TUIACTHYHOMY
nedopMyBaHHi, TOIIO.

4.3 JlemoHcTparliiiHi y400Bi GiIbEMH.
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OcHoBHa JiTepaTtypa
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[lIxenvoB, A.M. CrankeBud, /[.B. ITomuBau. K.:3AT "Bimon", 2011. - 456 c..

5. IIBa6’rok B.I. Omip matepianis: [linpyunuk. — K.: 3uanns, 2016. —400 c.

JlonomizkHa

6. MeTonnuHiI BKa3iBKU JJIsI CaMOCTIHHOI POOOTH CTYAEHTIB 3a04HOi (opmu
HaBYaHHS NMPU BUBYECHHI TUCIUIUTIHU «Omip MatepiaiBy: MeToauyHi Bka3iBku; Y.1 / JLI.
Kopoctunwos, C.1O. Knumenkos, J[.}O. JIutBunenko ta iH. — Muxkonais: HYK, 2020. —
48 c.

7. MeTonuuHi BKa3iBKU JJIsI CaMOCTIHHOI POOOTH CTYAEHTIB 3a04HOi (opmu
HaBYaHHS MPU BUBYEHHI AUCHUILIIHU «Onip MarepiaiiB»: MeroanyHi BkaziBku; U.I1/ JLI.
Kopoctunwos, C.1O. Knumenkos, J[.}O. JIutBunenko ta iH. — Muxkonais: HYK, 2021. —
52c.

8. Uuxnanze E.JI. Omip wmarepianiB: IligpyyHuk nasi CTyAeHTIB OyJiBEIbHUX
CreHiaJIbHOCTe TpaHCOpPTHUX BY31B. — XapkiB: YkpJIA3T, 2011. — 366 c.

9. Poiizman B.II. Ilpukinanna mexanika. Onip marepiaini: HaBuanbHul MOCIOHUK. —
K: HenTp HaBuanbeHoi JiTepatypu, 2004. — 124 c.

10. Yuxnanze E.J., Kiro HO.II. BuOpani 3amaui 3 omnopy watepiamiB 3
po3B’s3anHsamu: HaBu. nocionuk. — Xapkis: YkpJIA3T, 2011. — 231 c.
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