





Cuiia0yc HaBYAIBLHOI JUCUUILIIHA

1. 3arajbHa iHjopManisi NPo HABYAJbHY IMCHHUILIIHY
[ToBHa Ha3Ba HABYAITLHOL ByniBenpHa MexaHika
JACLUATLIIHA
Po3po6nuK(n) [IImane Oxcana denopiBHa, BUKIaga4 [ kareropii
E-mail: oksanasmal8@gmail.com
CemecTp BUBUYCHHS Jlns ckopo4YeHOTo TepMiHy HaBUaHHS - 32 THXKHI MPOTITroM 3-10 Ta 4-T0
HABYAIILHOT TUCIUTUTIHH ceMecTpy.
OO0csr HaBYAJILHOI OO0csr HaBYaIbHOI quctuIUIiHg ctaHoBUTh 3 Kpeautn €EKTC, 90 roauH, 3
JUCLIUILIIHA SKUX 64 TOJVH CTaHOBUTH KOHTAKTHA po0OTa 3 BUKIagadeM (48 ronun

JeKIIii, 16 ToauH NpakKTHYHKUX 3aHATh), 22 TOAUHU CTAHOBUTH
camocTiiiHa pobora.

dopma KOHTPOJIIO — 3alTiK.

KinbKicTh THXKHEBUX ayIMTOPHUX TOJIMH ISl ACHHOT ()OpMU HABYAHHS - 2

roJ.
Kypcosuii npoexT (poboTa) (3a HassBHOCTI) — HE nepedadeHo.

MoBa(1) BUKIIaaHHS YKpalHCbKOI MOBOIO

2. Micue HaBYaJIbHOI JUCHUILIIHM B OCBiTHIill mporpami

Craryc TUCHUILTIHA OOoOB’s13KOBa  HAaBYAJIbHA  JUCIHUILIIHA 33  OCBITHHO-MPO(DECIHHOO
IPOrPaMOI0

[TepenymoBu mis BuBueHHs | HeoOxinHi 3HaHHS 3: «Bumoi marematukuy, «Dizukm» «Teopernmunoi

JTUCIUILTIHA MEXaHIKU, «IHx’eHepHoro KPECIICHHS, «byniBenbHOTO
MaTepiao3HABCTBA

JlonaTkoBl yMOBH OpnoyacHo MaroTh Oyt BuUBYeHI (3a0esmeueHi): «byaiBenbHi
KOHCTPYKLIi», «OCHOBH PO3paxyHKy OYAiBeIbHUX KOHCTPYKIIIN)»

O0OMexeHHs OOMexeHHs BIJICYTHI

3. Mera T2 3aBAAHHA HABYAJILHOI JUCHHUILIIHA

Merta kypcey «byziBenbHa MexaHika» — € (GOpMyBaHHS y 37100yBauiB OCBITH KOMIIETEHTHOCTEH, sSIKi
JIO3BOJIATh BUKOHYBAaTH IHXKEHEPHI pO3pPaxXyHKH IPYHTOBHX OCHOB Ta KOHCTPYKIIH 00’ €KTIB
npodeciifHoT AISUTBHOCTI 3 BUKOPUCTAHHIM CY4aCHUX NMPOTrPaMHUX KOMIUIEKCIB Ta Creliali3oBaHux 0a3
JTAHHX.

3aBaaHH4.

OCHOBHMMM 3aBJaHHSMM, IO MarlOTh OyTH BHpILIEHI B MpoOLECl BUKIAJAHHS UCLUUIUIIHU, €
TEOpPETUYHA Ta MPaKTHYHA MirOTOBKA CTY/AEHTIB 3 MUTAHB!

* KineMaTuuHOTO aHaIi3y KOHCTPYKIIii.

* Po3paxyHky OanoduHuX KOHCTPYKIIH Ha HEPYXOME Ta pyXOMe HaBaHTAKEHHS

* Po3paxyHKy paMHUX KOHCTPYKIIM Ha HEpyXOMe€ Ta pyXOM€ HaBaHTaXeHHs ¢ Po3paxyHky
apOYHUX KOHCTPYKILIN HAa HEPYXOME Ta pyXOMe HaBaHTa)KEHHS

* Po3paxyHky ¢pepMm Ta KOMOIHOBaHHUX KOHCTPYKIIIM Ha HEPYXOME Ta PyXOM€E HaBaHTAKEHHS.

4. KoMneTeHTHOCTi, AKMMU MOBHHEH OBOJIOAITH 3100yBay B pe3y/bTaTi BUBYEHHS AUCIHUIIIHU

IK. 3paTHicTh npuiiMaTH y4acTh y pO3B’A3aHHI CKJIAAHHUX CIELIaJbHUX 3ajlad Ta MPAKTUUYHUX MpodsieM
B Taiy3i OyAIBHMIITBA Y MpOIleCi HaBUaHH:, IO Mependayae 3aCTOCYBaHHS TEOpPii Ta METOJIIB CTAaTHKH,
MIIIHOCTI, CTIMKOCTI, paIlioHaJIbHOI ONMTHUMI3allii, JOBrOBIYHOCTI, HAIIHHOCTI Ta O€3MEeKH KOHCTPYKIIIH,
OyaiBenb Ta CHOOPYA; 3acTOCyBaHHsS I1H(OPMALIMHUX TEXHOJNOTIH, CHUCTEM aBTOMATH30BAaHOTO
MPOEKTYBaHHS, IPOTPAMHHUX CUCTEM 1HKEHEPHOT'0 aHasi3y.

3K 01. 3nanHs Ta po3yMiHHS IpeAMETHOI 001acTi Ta IpogeciifHOT TisSIBHOCTI.

3K 11. BMiHHSA BUKOpUCTOBYBaTH (yHJIaMEHTaJIbHI 3aKOHU MPUPOAH, 3aKOHU MPUPOIHHUO-HAYKOBUX
JMCLMIUTIH 1 MEXaHIKH B Iporeci npodeciiiHol AisiIbHOCTI.

S. IIporpamMHi pe3yJibTaTH HABYAHHA




ITPH 3. 3actocoByBaTu MaTeMaTH4Hi 3HAHHS Y MIPOIEC] PO3B’A3aHHs MpodeciiHuX 3a1ay.

[TPH 5. BukopucTtoByBaTH KPECJICHHs Ha PI3HUX CTaAisX MPOCKTyBaHHS, HOPMAaTUBHO-TEXHIUHY Ta
JIOBIJIKOBY JIITEPATYPY.

PH 13. Po3paxyBaTu eineMeHTH KOHCTPYKIIINA 3 pi3HUX OyAIBEIbHUX MaTepiaiiB 1 Pi3HUX MOMEPEYHUX
nepepiziB Ha PO3TAT, CTHCK, 3THH, 3MUHAHHA 32 JonoMororo EOM i B pydHOMY pexXuMi.

6. Bumoru 10 3HaHb i BMiHBb

V pe3ynbpTaTi BUBYEHHS AUCLUILIIHU CTYI€HTH TOBUHHI
3HATH!
- JOCIIIJPKEHHS T€OMETPUYHOI HE3MIHHOCTI IJIOCKUX CTEPKHEBUX CUCTEM;
- CTAaTUYHO BU3HAYEHI CTEP)KHEBI CUCTEMH;
- JiHI1 BIUTUBY, BU3HAUYCHHS ITEPEMIIICHb;
- CTAaTUYHO HEBU3HAUCHI CUCTEMHU.
BMITH:
- INPaBWJIBHO BU3HAYATH PO3PAXYHKOBI CXEMH €JIEMEHTIB.

7. IIporpama HaBYAJIbHOI TUCHUIIIHU
1. Beryn

3aBnaHHs OyniBeIbHOT MEXaHIKM Ta 1 3B'I30K 3 TEOPETHYHOI MEXaHIKOI, OIIOPOM MaTrepiajiB i
CYMDKHUMH CHeIlialbHUMU AucuuiuiinamMu. OcHOBHI po6odi rinmore3n. Knacudikamis crnopya Ta ix
po3paxyHKoBHX cxeM. KopoTkuii orisin po3BUTKY Oy/iBebHOT MEXaHIKH.

2. I[OCJ'IiJI)KeHHﬂ FeOMeTpI/I‘lHOi HEe3MiHHOCTI IUIOCKHX CTEPKHEBUX CUCTEM

I'eomerpruHO 3MiHHI Ta He3MiHHI cuctemu. Crymiab 3MiHHOCTI. HeoOXigHa yMOBa reoMeTpruaHOl
HE3MIHHOCTI. AHaili3 T€OMETPUYHOI CTPYKTYpU cropyA. MuTreBo 3MmiHHI cuctemu. [loHSATTS mpo
CTaTUYHO BH3HAUYCHI Ta HEBU3HAYCHI CUCTEMHU.

3. baratonpoaboTHI cTATHYHO BU3HAYeHI (IIapHipHi) 6aakm.

OcHOBHI BIIOMOCTI Mpo OaraTo MTPOJBOTHI CTATHYHO BHU3HAUEHI OAJKU. YMOBH CTaTUYHOI
HEBU3HAUEHOCTI. AHali3 TE€OMETPUYHOi CTPYKTypHu. Tumm mapHipHux Oanok. CxeMu B3aeMoil
€JIEMEHTIB, 10 CKJIaJaroTh MapHipHi Oanku. IloOynoBa emioop MNonmepeyHUX CUJI Ta 3TUHAIBHUX
MOMeEHTIB. [TOHATTS Mpo HalBUTIHIIIE pO3TAllyBaHHS ILAPHIPIB Y Oaili.

IIpakTu4He 3aHATTH.
[ToOynoBa enmtop MoMepeyHUX CHII JIsl IIAPHIPHOT OaTKH.

IIpakTH4yHe 3aHATTH.
IToGynoBa entop 3ruHAILHUX MOMEHTIB JUIsl IIAPHIPHOT OaJIKH.

4. CTaTHYHO BU3HA4eHi IUIOCKi pamMu.

3aranpHi BIJOMOCTI MPO paMHI KOHCTPYKLIi. AHaji3 CTaTMYHOI BU3HAYEHOCTI PAMHHUX CHCTEM.
[ToOGymoBa emiop mMOMEpPEeYHUX CHJ, 3THUHATBHUX MOMEHTIB Ta TO3M0BXKHIX cui. IlepeBipka
1no0OyJOBU €MIOpP 32 YMOBOIO PIBHOBArM dOPCTKHUX BY3JIIB 1 BIICTYEHUX YACTUH paMH.

IIpakTHYHe 3aHATTH.
[ToOynoBa emntop MoNepeyHux CUjl, 3ruHaAJIbHUX MOMEHTIB 3 MEPEBIPKOIO MPAaBUIBHOCTI iX Oy/l0BU 3a
YMOBOIO PiBHOBAr >KOPCTKHUX BY3JIiB JJIS1 CTATUYHO BU3HAYEHUX PaM.




IIpakTHYHe 3aHATTH.
[ToGynoBa entop MO3A0BXKHIX CUJI 3 IEPEBIPKOIO MPABUIILHOCTI X OY/I0BH 32 YMOBOIO PIBHOBaru
KOPCTKHX BY3JiB JJIS1 CTATUYHO BU3HAUYCHHUX PaM.

5. TpuiapHipHi apku.

3aranbHi BiIOMOCTI TpO apku. Tumm apok Ta iX eleMeHTH. AHATITHYHHKA CIOCiO PO3paxyHKY
TPULIAPHIPHUX apoK. Bu3HaueHHS TONMEpeYHOi CWiIM Yy JOBUIBHOMY mepepisi apku. Bubip
palioHAILHOTO KOHTYPY apKH.

6. CtaTuyHO BU3Ha4YeHi miiocki ¢pepmu.

3aranbpHi BioMocTi mpo ¢epmu. Po3BuTOK depm mornepedHoro mnepepizy 0ajok Ta MmepeayMOBH
nepexoxny Bix 6anku 1o ¢pepmu. Knacudikanis dhepm 3a npusHauSHHSIM, HAPSMOM OIIOPHUX PEaKIIii,
OKPECJICHHSAM TOSCIB. YTBOPEHHS HaWMpoCTimux ¢epM. YMOBH TE€OMETPUYHOI HE3MIHHOCTI Ta
CTaTHYHOT BU3HAYCHOCTI epM. AHaIII3 TEOMETPUIHOI CTPYKTYPH BepM.

AHaJIITUYHE BU3HAYCHHS OMOPHUX PEAaKIliid. AHANITHYHE BU3HAYCHHS 3yCUJIb Y CTEPXKHAX (epm
METOJaMHU BUPI3yBaHHs BY3JIiB 1 HACKPi3HUX nepepi3iB. I'padiuHe BU3HAYCHHS 3yCUIIb B CTEPXKHIX BepM
HUIIXOM MO0y noBH aiarpamu Makcsena-KpeMoHu.

IIpakTH4yHe 3aHATTA.
AHaIiTHYHE BU3HAUCHHS 3yCHIIb Y CTEPXKHAX (pepM METOJOM BUPi3yBaHHS BY3JIiB.

IpakTuyHe 3aHATTA.
AHaniTHuHe BU3HAYCHHSI 3yCUJIb Y CTEPXKHIX (pepM MeToamMu HaCKpi3HUX Mepepi3iB.

7. OcHOBH PO3PAXYHKY CTATHYHO HEBU3HAYCHUX CUCTEM METOAOM CHJI.

3aranbHi BiJOMOCTI MpPO CTaTUYHO HEBH3HAueHi cucTeMu. CTymiHb CTAaTUYHOI HEBU3HAUEHOCTI.
OcHoBHa cuctema. KaHoHIUHI piBHSHHS MeToay cwi. [IpwHIMII Ta TOPSAIOK PO3PAaXyHKY CTATHYHO
HEBU3HAYEHUX CHCTEM METOJIOM CHJI. 3acTOCYBaHHS METOAYy CHUJ JUIS PO3PAXYHKY CTaTUYHO
HEBU3HAYCHUX HAUTIPOCTIIINX paM 3 OJIHUM 3aiBHM HEBiJIOMHM.

Buxopuctanns tabnuies Gopmyn A5 BU3HAYCHHS 3HaY€Hb OMOPHUX peakiiii 1 moOyaoBU emop
MONIEPEUHUX CHUJI, STUHAIbHUX MOMEHTIB Ta MO3/I0OBXKHIX CHJI B1Jl HAUOLIBII MOMTUPEHNX HABAaHTAXKCHb.

IIpakTHYHEe 3aHATTH.
[ToOynoBa emoop 3rUHAIBPHUX MOMEHTIB JUIS CTaTHYHO HEBU3HAYCHHUX paM 3 OIHHM 3aiBHM
HEBIJIOMHUM Ta MEPEBIPKOI0 MPABUIIBHOCTI iX MOOYIOBH.

IIpakTHYHEe 3aHATTH.
[ToGymoBa entop MONEPEUHUX CUIT 1 MO3I0BXKHIX CHJT JIJISl CTATUYHO HEBU3HAYCHUX paM 3 OJHUM
3aliBUM HEB1JIOMHMM Ta MEPEBIPKOIO MPABUILHOCTI iX MOOYA0BH.

8. Hepo3pi3Hi 6a1ku.

3aranbpHi BiIOMOCTI Hpo 6arato MpoJbOTHI HEepo3pi3Hi Oanku. PiBHSHHS TPhOX MOMEHTIB JUIS
0aJIoK 13 3aMypOBaHUMU KIHIISIMH Ta KOHCOJISIMHU.

Bu3HaueHHs 3rMHaIbHOTO MOMEHTY Ta IONEPeYHOI CWIM Yy JIOBUIBHOMY MICIi mepepizy
Hepo3pi3Hoi Oanku. BuzHaueHHs omopHux peakiiil. [ToOygoBa emop momepeyHnx CHII Ta 3THHAIBHUX
MOMEHTIB.

Po3paxyHOK HEpO3pi3HHX OalloK 3 OIHAKOBUMH MPOJIEOTAMH 3a JIOTIOMOTOK TaOJHIb TpH
PIBHOMIPHO PO3MOIIJIEHUX Ta CHUMETPUYHO PO3MILIEHUX Y IPOIbOTAX 30CEPEIKEHNX HABAHTAKEHb.

9. MMignipHi cTinm.



3aranpHi

IIOHATTA.

Po3paxyHkoBI mepeayMOBH Teopii TpaHWYHOI pIBHOBarv. AHaTITHYHE

BU3HAYEHHS aKTUBHOT'O THUCKY Ta IMaCHBHOI'O THUCKY CHUITy4Oro Tijia. PO3MOAIIEHHS TUCKY CHITY4OTro Tija
M0 BHCOTI MiAmipHOi cTiHU. Emopa 1HTEHCHMBHOCTI Oi4HOro THCKY. BB THM4YacoBOi piBHOIIOYOI
MacH, pO3MIIIEHOI Ha TOPU3OHTANbHIA TOBEPXHI CHUIYYOro Tijla B MeXax MPHU3MH OOBaJCHHS.

[TepeBipka MIITHOCTI HAa CTIMKOCTI MAaCUBHUX MIIMIPHUX CTiH.

8. TemaTH4He MJIAHYBAHHS HABYAJIbHOI JUCHUILIIHU (CTPKYTYpPa JUCIHUIJIIHH)

Neri/m | HasBa temu Jlexmii, | [Ipaktuuni | CamocriitHa | Beworo
(rom) 3aHATTA, pob6ota, (rox) | (roxm)
(ron)
1 Beryn 2 2 4
2 JlocmikeHHs TeOMETPUYHOI HE3MIHHOCTI | 6 2 8
TUIOCKUX CTEP)KHEBUX CUCTEM
3 BararonponsoTHi  cTaTMYHO  BH3HA4eHi | 6 4 2 12
(mapHipHi) 6aKu
4 CraTHYHO BU3HAYEHI IUIOCK] pamMH 6 4 2 12
5 TpurrapHipHi apku 4 2 6
Bceworo 3a 3-ii cemecTp 24 8 10 42
6 CrtaTtuyHO BU3HAUYEH] TIIOCK] hepMu 4 4 2 10
7 OcHoBH PO3paxXyHKY cTaTuuHo | 4 4 4 12
HEBU3HAYEHUX CUCTEM METOJIOM CHII
8 Hepo3pizni 6anku 8 4 14
9 [TinmipHi cTiHu 8 4 12
Bceboro 3a 4-ii cemectp 26 8 14 48
Bceboro 3a kype 48 16 24 90
9. TeopeTnuHe NJIAHYBAHHS KYpPCY
[1nanyBaHHS TEOPETUYHOTO KypCcy Ha 3-CEeMecTp
Ne HazBa tem kypcy Kimpkic | Kinbkic Ne Temu nexii Hara
TeMU Th Th YPOKY poB
TOAWH | TOJUH e/ieH
Ha Ha Hs
TEMy | JIEKIO Tp.
32-
TH-
)
1 2 3 4 5 6 7
1 Beryn 2 2 1-2 3aB/aHHA OyziBeNbHOI
MeXaHIKu Ta il  3B'I30K 3
CYMIKHUMU crieliaJTbHUMHU
mucuurutinaMud.  OCHOBHI  poOoui
rinote3u. Kiacudikaris cnopyn ta
iX po3paxyHKoBHX cxeM. KopoTkuit
OrJIsii ~ PO3BUTKY  OyaiBeIbHOL
MEXaHIKH.

2 | HociimkeHHs 6 6 3-4 ['eomerpuyno  3MiHHI  Ta
reOMETPUYHOL HEe3MiHHI CUCTEMH. Cryminb
HE3MIHHOCTI TUIOCKHX 3miHHOCTI.  HeoOximHa  ymoBa
CTEP)KHEBUX CHUCTEM reOMETPUYHOI HE3MIHHOCTI.

5-6 Amnai3 TE€OMETPUUYHOI
CTPYKTYpH  cnopyd.  Murreso
3MiHHI CHCTEMH.




[TonsaTTss  mpo  CTaTUYHO
BU3HA4YEHI Ta HEBU3HAYEH]
CHUCTEMHU.

BbaratonpoasoTHi
CTaTHYHO BHU3HAYEH]
(tmapHipHi) 6anku.

10

9-10

11-12

13-14

OcHOBHI ~ BIIOMOCTI  TIPO
Oarato MPOJIBOTHI CTaTHYHO
BU3HAYEHI OaKu. YmMmoBH
CTaTUYHOI HEBU3HAYEHOCTI. AHaii3
TCOMETPHYHOT CTPYKTYPH.

Tunu mapHipaUX 0amok. Cxemu
B3aeMOMIT €JIEMEHTIB, 110
CKJIAJIAIOTh MAPHIPHI OaIKH.

[ToOymoBa emiop MOMEPEYHHUX
CHJI Ta 3TUHAJIBHUX MOMEHTIB.
ITonsarrsa po HaWBUTIIHIIIE
po3TantyBaHHs MapHipiB y Oaui.

CraTHyHO BU3HAYCHI
IJIOCKI pamu.

10

19-20

21-22

23-24

3aranbHi BiAOMOCTI MPO pamHi
KOHCTPYKIIii. AHaII3 CTaTHYHOT
BU3HAYCHOCTI PAMHUX CHUCTEM.

[ToOynoBa emwop MONEPEUHUX
CHJI, 3TMHAJILHUX MOMEHTIB Ta
[IO310BXHIX CHIL.

[TepeBipka moOynoBu emop 3a
YMOBOIO  PIBHOBaruW  OPCTKUX
BY3JIB 1 BiZICIYEHUX YACTHH paMH.

TpumapuipHi
apKH.

29-30

31-32

3aranpHi BiZJOMOCTI PO apKH.
Tunu apox Ta 1IX €JIEMEHTH.
AHamTHYHUN crocid po3paxyHKyY
TPULIAPHIPHUX APOK.

BusHauenHs MIOIIEPEYHOT
CWJIH Yy JOBUIBHOMY IE€pepi3l apKHu.
Bubip pamioHalbHOIO  KOHTYpPY
apKH.

[InanyBanHs

TEOPETUYHOTO KypCy Ha 4-CEeMeCTp

TEMHU

Hasga tem kypcy

Kinbxkic
Th
TOIUH
Ha
TeMy

Kinexkic
Thb
TOIMH
Ha
JIEKIIITO

Ne
YPOKY

Temnu nexiui

ara

MpOB

€lIcH
HS

[EY

2

D

6

CraTuyHO BU3HAYEHI
TIJI0CK1 (hepMHu.

33-34

3aranpHi  BIJOMOCTI  TIpO
bepmu. Po3zButok bepm
MOTIEpEeYHOro Tmepepizy Oajok Ta
MepelyMOBH Tepexoay BiJ Oaliku
1o ¢epmu. Knacudikauis depm 3a




35-36

MIPU3HAYCHHSM, HaIPSIMOM
OTIOPHHUX PEaKIliid, OKPECICHHSIM
MOSCIB.

YTBOpeHHsT HAUTIPOCTIHUX (epM.
YMOBHU TeOMeTpHYHOI HE3MIHHOCTI
Ta CTATUYHOI BU3ZHAYEHOCTI epM.
AHaii3 reOMeTpUYHOI CTPYKTYpH

bepm.

OcHOBHU pO3paxyHKY
CTaTHYHO
HEBU3HAUCHHUX

CHCTEM MCTOAOM CHII.

41-42

43-44

3aranpHi  BIIOMOCTI  TIpO
CTaTUYHO HEBU3HAYCHI CHCTEMHU.
Cryninb CTaTUYHOL
HEBU3HAYEHOCTI. OcHoBHa
cucremMa. KaHOHIYHI  piBHSHHS
METOJy CHII.

[TpuHIMIT Ta TOPSAIOK PO3PAXYHKY
CTaTUYHO HEBU3HAYEHUX CUCTEM
METOJIOM CHJI. 3aCTOCYBaHHS
METOJTy CHJI JUUISl PO3PAXYHKY
CTaTHYHO HEBU3HAYEHUX
HAUTIPOCTIMINX paM 3 OJTHUM
3aliBUM HEBIJOMUM.

Hepo3spiszni Oankw.

10

10

49-50

51-52

53-54

55-56

3arampHi  BIIOMOCTI  TpO
0araro  MPOJBOTHI  HEPO3PIi3HI
OanKu.

PiBHAHHS TpPHOX MOMEHTIB
s Oalok i3 3aMypOBaHHUMH
KIHIIAMHA Ta KOHCOJIIMU.

Bu3nauenns 3rUHaJIBHOI'O
MOMEHTY Ta TIONEPEYHOl CHIH Y
JOBUIBHOMY MiCI1 nepepizy
HEepO3pi3HOi OAJIKH.

Busnavyenns OTMOPHUX
peaxIriii. [To6ynoBa erntop
HOMEPEYHUX CHJI Ta 3TMHAJIBHUX
MOMEHTIB.

Po3paxyHok HEPO3PI3HUX
0aJloK 3 OJIHAaKOBUMH IPOJILOTAMH
32 JIONIOMOTOK  TaOJuIb  MpU
PIBHOMIPHO  pO3MOJUIEHHX  Ta
CUMETPUYHO PO3MIILIIEHUX y
MPOJIBOTAX 30CepEeIHKEHUX
HABaHTAXKECHb.

[TigmipHi cTiHU.

57-58

59-60

3aranpHi HOHSATTSL.
Po3paxyHkoBi mnepenymoBH Teopii
IpaHUYHOi piBHOBaru. AHaJliTHYHE
BU3HAYCHHS AaKTHBHOTO THCKY Ta
MaCUBHOT'O TUCKY CUITy4YOTO TiJja.

Po3noainenus TUCKY
CUIYyYOro TU1a MO BUCOTI MIAMIPHOL




61-62

63-64

ctinn.  Emopa  IHTEHCHBHOCTI

OIYHOTO THCKY.

Broaus THMYaCOBO1
PIBHOJIIFOYOI MacH, pO3MIIIEHOI Ha
TOPU3OHTANIBHIN MOBEPXHI
CHUITy4OTr0 TUIa B MeEXax IPHU3MHU
oOBasIeHHS.

[lepeBipka  MIIHOCTI  Ha
CTIHKOCTI ~MacCHBHUX  HIIIMIPHUX
CTIH.

10. Il.1anyBaHHA NPAKTHYHHUX 3aHATH

Ne
TEMUA

Hasga tem kypcy

Kinexkic
Th
TOOUH
Ha
TeMy

Kinbkic
Th
TOJIMH
Ha
paxK.
poboTy

YPOKY

Temu npakTuyHOi poOOTH

ara

pOB

efeH
Hs

32-
Ta

3

4

5

HJ'IaHYBaHHH IPAKTUYHUX 3aHATH HA 3'CCMCCTp

bararonponasoTHi
CTaTHYHO BH3HAYECHI
(mwapHipHi) 6aIKy.

10

4

15-16

17-18

[ToOymoBa emrop MoMepeIHux
CHJI JIJ1s1 IAPHIPHOT OaJIKu.

[ToOynoBa emop 3rHHAIBHUX
MOMEHTIB JUIsI IIApHIpHOT OaJIKH.

CraTi4HO BU3HAYEH]
IJIOCKI pamu.

10

25-26

27-28

[ToGynoBa emop moMEpeYHUX
CWJI, 3THHaJbHUX MOMEHTIB 3
MEPEBIPKOI0  MPABHIJIBHOCTI  iX
OyIOBM 3a YMOBOIO pIBHOBAaru
KOPCTKUX BY3JIB JIJISI CTaTHYHO
BU3HAUEHUX paMm.

IToOynoBa emop MO30BXKHIX
CHJI 3 MEPEBIPKOIO MPABUIBHOCTI 1X
OymoBH 3a YMOBOI piBHOBaru
KOPCTKUX BY3JTIB JUIi CTaTHYHO
BHU3HAUCHUX paM.

[1nanyBaHHS MPaKTUYHUX 3aHATH Ha 4-ceMecTp

CraTMyHO BHU3HAYEHI
II0CcKi pepMu

10

4

35-36

37-38

AHaniTH4He BU3HAUYEHHS
3YCHJIb Y CTEPKHAX (pepM MeTogom
BUPI3yBaHHS BY3JIIB.

AHamiTH4He BU3HAYCHHS
3ycuilb Yy CTEpXKHAX  (depm
METOJIaMU HACKPi3HUX Mepepi3iB.

OcHOBH PO3paxyHKy
CTaTU4YHO
HEBU3HAUYEHUX
CHCTEM METOJIOM CHIL.

43-44

[ToGynoBa emtoop 3ruHAIBHUX
MOMEHTIB VTS CTaTUYHO
HEBU3HAUEHUX paM 3  OJHUM
3aiiBUM HEBIJJOMHM Ta TMEPEBIPKOIO
MPABUIIBHOCTI iX MOOYA0BH.




45-46 [ToOGynoBa emrop monepevyHmnx
CWiI 1 TIIO3MOBXHIX CHII  JUIA
CTaTUYHO HEBH3HAUCHHX paM 3
OIHUM 3aiiBUM HEBIJOMHUM Ta
MEPEBIPKOI0  MPABHIJIBHOCTI  iX
1100Yy/IOBH.

11. IlnanyBaHHs caMOCTiiiHOT po6oTH
[TnanyBaHHs caMOCTiIHHOI pOOOTH CTYNIEHTIB Ha 3-CEMECTP

Neri/mm HazBa teM kypcy KinpkicTh ronuH
1 Beryn 2
2 JloCImipKeHHSI TEOMETPUYHOI HE3MIHHOCTI IJIOCKUX CTEPKHEBHUX 2
CHCTEM
3 bararonponb0THI CTaTUYHO BU3HAYEHI (IIApHIpHi) OaKu 2
4 CtaTnyHO BU3HAYCHI IJIOCKI paMu 2
S) TpumapnipHi apku 2
6 CraTnyHO BU3HAYEHI IIIOCKI hepmu 2
7 OcHOBH PO3paxyHKY CTAaTHYHO HEBU3HAYECHUX CHCTEM METOJIOM CHIL. 4

Bceworo 3a 3-ii cemecTp 16

[TnanyBaHHs caMOCTiHOT pOOOTH CTYNIEHTIB Ha 4-cemecTp

Neni/mn HazBa teM kypcy KinbkicTh ronun
2 Hepo3spizni Oanku 2
3 [TinmipHi cTiHK 4
Bceboro 3a 4-ii cemecTp 6

12. ®opmu opranizanii HaBYAHHS

OcHoBHMMH (opMaMu oOpraHizaiii HaBYaHHS IIiJ] Yac BHUBYCHHS JUCHUUILIIHU «Oy/iBelbHA
MeXaHiKay € JIeKIii, 3 BUKOPUCTAaHHSAM MYJIbTUMEIIHHUX 3ac00iB HaBYaHHS, MPaKTUYHI 3aHATTS,
MiAroToBKa pedeparis, JOMOBiACH Ha IOPIYHI CTYIEHTCHKI KOH(EpeHIlii, KOHCYIbTallli, caMOCTiiHa
poOota 3100yBaviB OCBITH.

BinnoBigHo 1m0 BHILe 3a3HaueHUX (OpM opraHizalii HaBYaHHS (opMamMH KOHTPOJIIO 3aCBOEHHS
IpOrpaMu €: CaMOKOHTPOJIb, HallMCAaHHA KOHTPOJIBHUX poOIT, pedepaTy, BUKOHAHHS 1HIUBITYaJbHUX
MPAKTUYHUX Ta PO3PaXxyHKOBO-Tpa(iyHUX 3aBJaHb Ta 3aJliK 3a MepioJl BUBYCHHS IUCLUILTIHHU.

MeToan HaBYaAHHSHA

Metonu oprasizamii Ta 3IIHCHEHHS HaBYaJbHO-MI3HABAIBHOI MISUNIBHOCTI CTYJEHTIB, SKI
BUKOPHUCTOBYIOTHCS IIPY BUBUEHH1 AUCLHUIIIIHU:

1. B acnmekti mepenadi 1 CHpUMHATTS HaByaubHOi iH(QOpMaIii: cioBecHI (JIeKIis); HAOYHI
(imrocTpartisi, IEMOHCTpAIis).

2. B acmekTi JIOTIYHOCTI Ta MHCIEHHS: TOSICHIOBAJBHO-UIFOCTPATUBHI  (TIpe3eHTallis);
PenpoayKTUBHI (KOPOTKI TECTOBI KOHTPOJIbHI).

3. B acnexTi kepyBaHHs HaBUaHHSIM: HaBYaJlbHA poOOTa MiJl KEPIBHULITBOM BHKJIaJ[a4ya; cCaMOCTiiHa
poboTa MiJ KepiBHUIITBOM BUKJIaaya.

4. B acrnekTi JiSIbHOCTI B KOJEKTHBI: METOIU CTHMYJIOBAaHHS (J10aTKOBI OIIIHKU 3a pedepary,
CTaTTi, TE3N).

3aco0m niarHocTyBaHHS pe3yJIbTATiB HABYAHHS

KoHnTponbHi 3axoau, sIKI IPOBOASTHCS B KOJEIXI BHU3HAYAIOTh BIJIOBIIHICTE DPIBHS HAOyTHUX
3n100yBauaMM OCBITM 3HaHb, YMiHb Ta HAaBHMUOK BHMOTraM HOPMAaTHUBHUX JOKYMEHTIB 110710 (paxoBoi
MepEeBUIIOI OCBITH 1 3a0€3MEUYIOTh CBOEUYACHE KOPUTYBAHHS OCBITHBOTO MTPOIIECY.

BXigHuli KOHTpOJIb NPOBOAMUTHCS IEpe] BHUBUYCHHSM IpPEAMETY 3 METOI0 BU3HAYEHHS PIiBHSA
HiATOTOBKY CTYJIEHTIB 3 BIAMOBIIHUX JUCLHUIUTIH, sIKi (POPMYIOTh 0a3y Juis HOro OMaHyBaHHS.

BXigHuif KOHTPOJIb MPOBOAMTHCS Ha MEPIIOMY 3aHATTI MO MUTAHHSX, SIKI BIAMOBIIAIOTH Mporpami
HOTEePEIHBOI JUCUUIUTIHU. Pe3ynbTaTi BXiTHOTO KOHTPOJIIO BPaxOBYIOTh NPH KOPUT'YBAaHHI 3aBAaHb IS
CaMOCTIHOT poOOTH CTYAEHTIB.

[TorouHuil KOHTPOJIb MPOBOAUTHCS BUKIAJa4aMU Yy XOAl ayAUTOPHUX 3aHATh. OCHOBHE 3aBJIaHHS
MOTOYHOTO KOHTPOJIO — IEepeBipKa pPIBHSA MiJrOTOBKM 3700yBayiB OCBITH 3a BHU3HAUEHOIO TEMOIO.




OcHOBHa MeTa MOTOYHOIO KOHTPOJIIO — 3a0€3Me4YeHHs 3BOPOTHOrO 3B’SI3Ky MDK BHUKJIAJadaMu Ta
CTyJICHTaMH, YIIPaBJIiHHS HAaBYAIBHOIO MOTHBAIII€I0 CTYEHTIB. [Hopmartis, ogepkana mpu MOTOYHOMY
KOHTPOJIi, BUKOPUCTOBYETHCS SIK BHKJIAJa4eM — JIsi KOPUTYBAaHHS METOIB 1 3acC00iB HaBUaHHS, - TakK 1
CTYAEGHTaMM — JJs IJIaHYBaHHS caMOCTIHHOI poOoTH. OcoONMBHM BUAOM IMOTOYHOIO KOHTPONIIO €
MiJICYMKOBUH KOHTPOJb 3a KOHTPOJBHHUMH pPOOOTaMH, 3aXHUCT PO3PAXYHKOBO-TPAKTUYHUX POOIT.
[Torounuii KOHTPOJIH MOXKE MNPOBOIUTHCA y (OpMi YCHOTO ONUTYBAaHHS, MHUCHBMOBOTO €KCIIpec-
KOHTPOJIIO, BHUCTYIIB CTYICHTIB TNpPH OOTOBOPEHHI TEOPETHYHUX MHUTaHb, a TaKoX Yy ¢opmi
KOMIT FOTEPHOTO TECTyBaHHsS. Pe3yiabTaTh MOTOYHOIO KOHTPOJIO (TIOTOYHA YCHILIHICTB) € OCHOBHOIO
iH(pOpMaLi€ro A BU3HAUSHHS MM1JICYMKOBOI OLIIHKH 3 AUCUUIUTIHU MIPU pyO>KHOMY KOHTPOJ 38 TEMH.

CemecTpoBuid KOHTpOJIb 3 aucuuIuling  «byziBenbHa MexaHika» TPOBOJAUTBCA B 00Cs31
HaBYaJIbHOIO Marepiady, BH3HAYEHOro poOOYOI0 MPOrpamMor JUCHMIUIIHM 3TIAHO 3 AIF0YUM
[Tonoxenusam npo ex3amenu Ta 3aiiku B BCII «Jlro6emiBcpkuii TOK JIHTY ».

dopma NpoBeICHHSI CEMECTPOBOIO KOHTPOJIO € KOMOIHOBaHOK (4aCTKOBO YCHA - IIPH IPOBEIEHHI
criBOeciii, YaCTKOBO MUCHhMOBA - MIPH BIAMOBIISIX HA TEOPETUYHI MUTAHHS Ta BUKOHAHHS PO3PAXYHKIB).

[TorouHuii KOHTPOJIb Ha JIEKLIi MOKJIMKAHUI NPUBYUTH CTYIEHTIB A0 CHUCTEMAaTH4YHOI IPOPOOKU
MIPOMICHOT0 Martepiaiay 1 MIATOTOBKHA 10 MaWOyTHHOI JIEKI[ii, BCTAHOBUTH CTYITIHb 3aCBOEHHS Teopii,
BUSIBUTH HAHOUTBII BaXKKI TSI CIPUUHATTS CTYJCHTIB PO3JIUIH 3 HACTYITHUM PO3'SICHEHHSM iX.

KoHTpoub y mo3aaytuTopHuil yac

1. IlepeBipka KOHCTIEKTIB JIEKIi 1 pEKOMEHI0BAHOI JIITEPATypH.

2. IlepeBipka i omiHka pedepariB 1o YaCTHHI JIGKLIHHOTO KypCy, SIKHH CaMOCTIHHO MTPOPOOITIOETHCS.

3. InguBinyanpHa criBOecifa 31 CTyIEHTOM Ha KOHCYJIbTAIIisX.

Koncynpranii. Mera KOHCynbTamiii - JOMOMOITH 3700yaBadaM OCBITH pO3i0paTHCh y CKIIQIHHX
NUTAHHAX, BUPIIIUTH Ti 3 HUX, Y SKHUX CTYAEHTU CaMOCTIHHO po3i0paTHch He MOXYyTh. OIHOUYACHO
KOHCYJIbTAllll HaJal0Th MOXKJIMBICTb IPOKOHTPOJIOBATH 3HAHHSA CTYJEHTIB, CKJIACTH IpaBUIIbHEE
YSIBJICHHS PO MepeOir 1 pe3yabTaTh HaBYaIbHOT pOOOTH.

13. KpuTepii oniHku 3HaAHb CTY/IEHTIB

Ouinka Kpurepii oninku

«2»

3 JOmOMOror BHKJAJaya BIATBOPIOE HA PIBHI PO3MI3HAHHA OKpeMi €JIEeMEHTH
HAaBYAJbHOTO MaTepialy Ta BHKOIYE 31 3HAYHMUMH TPYAHOIIAMH OKpEMi €JIeMEHTH
NPAaKTHYHUX 3aBAaHb. [lin 4ac BiAMOBiAI 1 TpHM BUKOHAHHI NPAKTHYHUX  3aBJaHb
MPHUITYCKAETHCS  CYTTEBUX

TIOMUJIOK.

be3 nocraTHpOro po3yMiHHS BIATBOPIOE OCHOBHMN HaBYaJIbHUI Marepial Ta BHUKOHYE
OPaKTUYHI 3aBJaHHSA 3 €Mi30JMYHOI0 JIOMOMOTOK BHKJIagaya. 3 TMOMMIKAMH Ja€
BU3HAYEHHS OCHOBHHMX IIOHATh. MoOJK€ YacCTKOBO aHalI3yBaTW HaBYaJbHUN Marepia,
«3» |nmopiBHIOBaTH 1 poOUTHM BUCHOBKU. KOpHUCTYyEThCS OKpPEMUMH BHJAMHM TEXHIYHOI 1
KOHCTPYKTHBHO-TEXHOJIOT14HOI JokyMeHTauii. I[Tpu BiImoBiai Ta BUKOHAHHI MPaKTHYHUX
3aBJlaHb MPUIYCKAETHCS MOMIIIOK. SIKi MOK€ 4aCTKOBO BUITPABHUTH.

Bonoaie ocHOBHMM HaBuYaJbHUM MaTepiajoM B yCHiHM, MUCBbMOBIH 1 rpadiuHiil popmax Ta
3aCTOCOBY€ HWOro MpH BHUKOHAHHI MPAKTMYHUX 3aBllaHb K B TUIOBUX, TaK 1 B JIEIIO
yCKJIaJHEHUX YyMoBax. Jlae BH3HAUEHHS OCHOBHMX IIOHATH, AaHAJI3ye€, TOPIBHIOE 1
cucTeMaru3ye iH(pOpPMAIi0 Ta POOMTH BHCHOBKH. MOro BiANOBiAL B WITOMY IpaBHIIbHA,
«4» |moriyHAa 1 JOCTaTHbO OOrpyHTOBaHa. BuUKOHye mpakTWYHI 3aBJaHHS 3 THUIIOBUM
QITOPUTMOM 3 KOHCYJIBTAIlI€I0 BHUKJIANada. YCBIJIOMJIIEHO KOPHUCTYETHCS JIOBIJIKOBOIO
iHdopmaniero. [lpu BIAMOBIAI Ta BUKOHAHHI TPAKTUYHUX 3aBIaHb [PUITYCKAE€THCA
HECYTTEBUX IMOMMJIIOK, SIKI MOYKE BUIIPABUTH.




Bosozie cucTeMHUMU 3HaHHSIMH HaBYQJIBHOTO MaTepiainy Ta e(eKTHBHO iX 3aCTOCOBYE ISt
BUKOHAHHS MPAaKTUYHHUX 3aBJIaHb, IO TependadeHi HaB4YaIbHOIO Mporpamoro. Biamosias
CTyJEHTa T[IOBHA, TpaBWJIbHA, JIOTIYHA, MICTUTh aHali3, CHCTEMaTH3aIlilo,
y3arajibHeHHs. BMmie caMOCTIHHO 3HaXOAMTH 1 KOPUCTYBATHUCS JpKepelaMu 1HpopMmalii,
«5» OI[IHIOBATH  OTPUMaHy  iHOpPMAIIIIO. BcraHoBmioe = mpUUMHHO-HACHIIKOBI  Ta
MiXOpeaMeTHI 3B'a3ku. PoOuTh apryMeHTOoBaHI BUCHOBKH. be3qoraHHO BUKOHYE
NpPAaKTUYHI 3aBJaHHS K 3 BUKOPUCTAHHSM THIIOBOTO IrOPUTMY, TaK 1 3a CaMOCTIIHO
PO3POOJICHUM aJITOPUTMOM.

14. IToaiTHKa HABYAJILHOI AUCHUILIIHI

AKTHBHa y4yacTh 3/100yBayiB Ha NPAKTHUYHUX Ta JAOOPATOPHUX 3AHATTAX IiJ Yac ONMUTYBAHHS,
BiJIBITyBaHHsI JICKI[IHHUX 3aHATh, IHIIAaTUBHICTH B OOTOBOPEHHI ITUCKYCIMHMX TEM, CBOEYACHICTh
BukoHaHHs PI'P, camocTiitHOi poO0TH, 3a0X0ueHHs 3100yBaviB 0 HAYKOBO-A0CIITHOT pOOOTH.

VYci 3aBnanHda, nepeabadeHi MpPOrpamMor0, MalTh OYyTHM BHKOHAHI y BCTAHOBJICHHW TEPMIiH.
BinmpairoBanHs! IPOIYIIEHUX 3aHATh € 000B’SI3KOBUM HE3aJI€KHO BiJ] IPUYUHU TPOMYIICHOTO 3aHATTS,
3100yBad MPE3eHTYE BUKOHAHI 3aBJIaHHS 1]l YaC KOHCYJIbTallii BUKJIagaya.

[Tin yac poOoTHM HaA IHAMBIAYaNbHUMH 3aBJAHHSIMH, PO3B’A3yBaHHAM 3a7ad HE JOMYCTUMO
NOpYIICHHsT akaneMmiunoi moOpodecHocti. IIpesenranii Ta BUCTynmM MarOTh OyTH aBTOPCHKUMH Ta
opuriHanbHuMU. JloTpumyBatuchk [lonoxkeHHs Tpo akageMidHy JoOpovecHICTh y Bimokpemienomy
CTPYKTYPHOMY T PO3 LT «JIro0emiBchbKui TOK JIHTY »
http://www.ltkIntu.org.ua/%d0%b0%d0%ba%d0%b0%d0%b4%d0%b5%d0%bc%d1%96%d1%87%d
0%bd%d0%hb0-%d0%hb4%d0%be%d0%hb1%d1%80%d0%be%d1%87%d0%hb5%d1%81%d0%bd%d1
%96%0d1%81%d1%82%d1%8c/

Kpim TOrO, mMiACYMKOBHI CEMECTPOBHI KOHTpPOJIb 3/700yBadiB OCBITH MOXE 3IiHCHIOBATHUCS 3
BUKOPUCTAHHAM TEXHOJOTI AMCTAHIIHHOTO HaBYaHHS KOJIEKY; 3 METOK KOHTPOJIIO BHKOHAHHS
3aBJaHb €K3aMEHy B JHCTaHIIAHIA ¢GopMi BUKIAZa4 Ma€ TMPaBO IMPOTATOM YChOTO 33aX0]y
KOPHUCTYBaTHCh 3aco0amu iH(QOpMaIiifHO-KOMYHIKAIITHOTO 3B’SA3KY, SIKI JO3BOJISIOTH 1ACHTH(]IKYBATH
3m00yBava ocBita (Zoom, GoogleMeet, Viber Toro).

15.PexoMeni0BaHa JiTepaTypa

1) B 16 Baxenos B.A. BynisensHa MexaHika i Teopist cropya. Hapucu 3 ictopii / B.A.Baxkenos,
10.B.Bopona, A.B.ITlepensmytep. — K.: Kapasena, 2016. — 428 c.

2) JIBH B.2.5-64-2012. JlepxaBHi OymiBenbHi HopMu Ykpainum. BryTpimmiii Bomomposiz Ta
kaHamizauig. Yacr. I, |l. IIpoextyBanns. bByaiBHUITBO.

3) JBH B.2.6-161:2010. Konctpykuii 6yaisens Ta ciopys. Jepes’sHi KOHCTPYKIIii.

4)  JIBH B.2.6-163:2010. KoncTpykuii 6yaiBens Ta cnopya. Kam’sHi Ta apMokam’siHi KOHCTPYKIIii.
Hopwmu mpoekTyBaHHsI, BATOTOBJICHHS 1 MOHTaXYy.

5) BH B.2.6-163:2010. Kouctpykuii 6yaisens Ta ciopya. CTaneBi KOHCTPYKIIii.

6) JIBH B.2.6-2009. Beromni Ta 3ami3o6eToHHi KOHCTpyKiii. OcHOBHi monoxkenns. K.:
Minperionoya Ykpainu, 2011. — 74 c.

7) JIBH B.2.6-31:2006. Kouctpykuii OymiBens Ta cropya. Temnosa isonmsiis 6yamiBens. — K.:
MinOyn Ykpainu, 2006.

8) JBH B.1.1-7-2002. IToxexHa 6e3reka 00’ €kTiB Oy1IBHUIITBA.

9) JIBH B.1.2-14-2009. 3aranbHi npuHIMIH 3a0€3MeYeH s HaliHOCTi Ta KOHCTPYKTUBHOT Ge3TeKy
OyniBenb, criopya, OyaiBelIbHUX KOHCTPYKLIiN Ta ocHOB. — K.: MinperionOyza Ykpainu, 2009. — 48 c.

10) JIBH B.1.2-2:2006. Hapaurasxenns i prusu. Hopmu npoektysanns. — K.: Minbyn Vkpainu,
2006. - 72 c.

11) Baxenos B.A., Kpukcynos E.3., Ilepensmytep A.B., lluuos O.B. Indopmatuka. Indopmaniiini

TexHoyorii B OyaiBHMLTBI. CHCTeMH aBTOMAaTH30BaHOTO mpoekTyBaHHS. Ilimp. ams By3iB. —
K.:Kapagena, 2004.-260 c.

12) IlImans O.®. «MeTonuuHi BKa3iBKH 0 BUKOHAHHS CaMOCTilHOT poGoTm» 2020p.-29¢.
13) IImans O.®. «KoucmekT ekmiit» 2020p.-57c¢.



14) IImans O.®. «MeToauuHi BKa3iBKK 10 BUKOHAHHS KOHTPOIbLHUX pobiT» 2020p.-15¢.
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%D0%BB%D0%B5%D0%BA%D1%86%D1%96%D0%B9-%D0%B7-%D0%91%D0%9C-
%D0%BD%D0%BE%D0%B2%D0%B8%D0%B9.pdf
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%D0%BC%D0%B5%D1%85..pdf
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http://www.ltklntu.org.ua/wp-content/uploads/2020/06/%D0%91%D0%95%D0%91%D0%A1_2020-%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-%D0%BB%D0%B5%D0%BA%D1%86%D1%96%D0%B9-%D0%B7-%D0%91%D0%9C-%D0%BD%D0%BE%D0%B2%D0%B8%D0%B9.pdf
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http://www.ltklntu.org.ua/wp-content/uploads/2020/06/%D0%91%D0%95%D0%91%D0%A1_2020_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4.-%D0%B2%D0%BA%D0%B0%D0%B7%D1%96%D0%B2%D0%BA%D0%B8-%D0%B4%D0%BE-%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82.-%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%B8-%D0%B1%D1%83%D0%B4.-%D0%BC%D0%B5%D1%85..pdf
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