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1. Onuc HABYAJBHOI AUCHUTILIIHA

HaiimenyBaHHs
ITOKAa3HUKA

["amy3b 3HaHb, CTIEIIATBHICTS,
OCBITHS IPOrpaMa, piBEHb
BHUIIIOT OCBITH

XapaKkTepuCTUKA
HaBYAJIBHOI JUCIIUILITIHU
(Oenna ¢hopma nasuanms)

KinbkicTs kpeauTiB 6

I'any3b 3HaHDb
13 «MexaH14Ha 1HXEHEDISD)

KinpkicTh MOIYJIIB — 2

KinpKicTh 3MICTOBHUX
MOJYJIIB — 2

[nauBinyansHe
3aBnaHHs . PI'P
«Komrmr’rorepHe
MOJICTTIOBAHHS
JIMHAMIKH PYXY
BQ)KLJILHOT'O IITOBXA4ay

(Ha3Ba)

3arajgpHa KUIBKICTH
roauH — 80/180

KiapKicTh THKHEBUX
TOJMH AJIs JCHHO1
dbopMu HaBYAHHS:
ayAUTOPHUX — O
camMoCTiiHOT poOoTH
3mo00yBaua — 6,25

(mmdp i HaliMeHyBaHHS)

CrnemiaJILHICTH
133 «["anmy3eBe
MAIIHHOOV IVBAHHS)

(xox 1 HaiiMeHyBaHH:)

OcBiTHe nporpama
«KoMmIT’ roTepHuit
IHKUHIDUHD

(HaliMeHyBaHH:)

PiBens BHIINOI OCBiTH:
nepiuii (0akamaBpChKHil)

O00B’s13K0Ba

HaBuyanbHuii pik

2021/2022

CemecTtp

I
=ic

Jexuii’

32 roauH

IIpakTH4Hi,
ceMiHAPCHKI

48 rogun

JlaGopaTopni

0 rogun

Camocriiina podora

100 rogux

Buja koHTpOJIIO

MOJYJIbBHUI KOHTPOJIb,
ICIUT

CriBBiAHOIIEHHSI KUTBKOCTI TOJUH ayAUTOPHUX 3aHATH 0 CAMOCTIHHOT pOOOTH CTaHOBUTH:

80/100=0,8.

“AyIUTOpHE HABaHTa)KEHHS MOXE OyTH 3MEHIIEHe a0o0 30iIblleHe Ha OAHY TOAUHY

3aJICKHO Bi,[[ PO3KIIaly 3aHATD.




2. MeTa T2 3aBIaHHA HABYAJLHOI JUCIHUILIIHNA

MeTta BUBUYEHHS . 3aCBOEHHS CyYaCHHX METO/IiB KOMIT FOTEPHOTO MOJICITIOBAHHS
JUHAMIKM PYX1B MEXaHIYHHUX CHUCTEM JIJIi BUKOPUCTAHHS B MPAKTHULl MPOEKTYBAHHS
IIPOMUCIIOBOTO OOJIaTHAHHS, a TAKOXK JJIsI MOJIepHI3aIlli Ta ONTUMI3aIlli 1CHYIOYOro
oOyaTHaHHS.

3aBaaHHsI: HaBYNTH BUKOPHCTOBYBaTH CyYacHi mporpamHi cepenosuima Mathcad,
MATLAB/Simulink i1 SolidWorks Motion mis [OCHIIKCHHS JWHAMIKH —PYXY
KOHCTPYKITIF IPOMHCIIOBOTO O0JIQTHAHHS SIKI TIPOCKTYIOTHCSI 200 MOJICPHI3YIOThCSL.

KomMnerenTHOCTI, IKi HA0YBAKOTHCH:

- 3IaTHICTH 10 a0CTPAKTHOTO MUCJICHHS;

- 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYAIIisIX;

- 3JIaTHICTb J10 TIOLIYKY, OOpOOIeHHS Ta aHali3y 1HQOpMallii 3 pi3HUX JHKEPEI;

- HABMYKHU BUKOPUCTAHHS 1H(QOpMALIHHUX 1 KOMYHIKalIMHUX TEXHOJOT1H;

- 3JIaTHICTh 3aCTOCOBYBAaTH THIOBlI AaHAIITHUYHI METOJM Ta KOMITHOTEpHI
nporpamMHi  3aco0uM Il pO3B'SI3yBaHHA 1HXKEHEPHMX 3aBJlaHb  Tally3€BOI0
MalrHOOy AyBaHHs, €¢()eKTUBHI KiJIbKICHI METOJM MaTeMaTUKH, (DI3UKH, THKEHEPHUX
HayK, a TaKoX BIJANOBIAHE KOMITIOTEpHE TNporpaMHe 3a0e3MedeHHs IS
PO3B’A3yBaHHS 1HKEHEPHHX 3aJ1ay Tally3€BOro MalluHOOY IyBaHHS;

- 3JIaTHICTh 3aCTOCOBYBAaTH (DPyHIaMEHTaIbHI HayKOB1 (DaKTH, KOHIIEMIIii, Teopii,
OPUHIIMNN 7 PO3B’si3yBaHHS MNpodeciHHUX 3a7ad 1 MPAKTHYHUX MPoOsIeM
raJfy3eBOro MalmHOOY TyBaHHS;

- 3JIaTHICTh 3aCTOCOBYBATH KOMII IOTEPU30BaHI CHUCTEMH IIPOEKTYBaHHS Ta
CIielialli30BaHe MPUKIAJHE MporpaMHe 3a0€3MEeUeHHs JJIsi BUPIIICHHS 1HXCHEPHUX
3aBJIaHb B rajgy3i MalIMHOOYAyBaHHS,

- 3JIaTHICTh TPUAMATH €(PEKTUBHI PIMIEHHS W00 BHOOPY KOHCTPYKIIIHHUX
MaTeplaJnB oOnamHaHHS, TIPOIECIB Ta TIOEAHYBATH TEOPI0 1 TMPAKTUKY MJIA
PO3B'SI3yBaHHS IHKEHEPHOTO 3aBJaHHS,

- 3JaTHICTb pPO3POOJATH IUJIaHM 1 TMpoeKkTh y cdepl  ramy3eBoro
MaIMHOOYAyBaHHS 3a HEBU3HAYEHMX YMOB, CIIPSIMOBaHI Ha JIOCATHEHHS METH 3
ypaxyBaHHSM HasBHUX OOMEXEHb, PO3B’SA3yBaTH CKIAIHI 3a7a4l 1 MPaKTUYHI
po0IeMH MiABUIITYBAHHS SKOCTI IPOIYKII Ta il KOHTPOJIIOBAHHS.

OuikyBaHi pe3y/JibTaTH HABYAHHSA

- 3HaHHS 1 PO3yMIHHS 3acaj] TEXHOJOTIYHUX, (PyHIaMEHTATHHUX Ta 1HKEHEPHUX
HayK, 110 JISKATh B OCHOBI TAIy3€BOT0 MAIlIMHOOY TyBaHHS BiATOBIIHOI Tamy3i.

- 3HaHHS Ta PO3YMIHHSI MEXaHIKM 1 MAalIMHOOYAyBaHHS Ta MEPCHEKTUB IXHBOTO
PO3BUTKY;

- 31MCHIOBAaTH I1HXKEHEPHI PO3PAaXyHKHU [Jsi BHUPILIEHHSA CKJIQJAHUX 3a4ad 1
NPAaKTHYHUX MPOOJIEM y Tay3eBOMY MAaIIMHOOYIyBaHHI;

- aHaATI3yBaTH 1H)XEHEPH1 00’ €KTH, TIPOIIECH Ta METO/IH,

- pO3yMITH BIAMOBIJHI METOAM Ta MaTU HABUYKH KOHCTPYIOBAHHS THIIOBHX
BY3JIiB Ta ME€XaHI13MIiB BiJITOBITHO /10 TIOCTABJICHOTO 3aBAaHHS;

- po3pobnsATH geTanmi Ta By3IM MAalllMH 13 3aCTOCYBaHHSIM CHCTEM
aBTOMATHU30BaHOTO MTPOCKTYBaHHSI.



IIpepexBizuTi — BUIla MaTeMaTrKa, (pi3vKa, iHKEHEpHA Ta KOMIT IoTepHa rpadika,
TEOpETHYHA MEXaHiKa, MEXaHika MaTepialiB Ta KOHCTPYKIIIA, TeOpis MEXaHi3MiB 1 MallliH,
JeTali MallliH Ta OCHOBM KOHCTPYIOBaHHS, OCHOBM MOJICITFOBAHHS TEXHIYHHX CHCTEM,
KOMIT FOTEPHI TEXHOJIOTTi TIPOSKTYBAHHSI.

KopekBi3auTn — KOMITIOTEpHI TEXHOJOTii TPOCKTYBaHHs, IPOCKTyBaHHS
TIPOMHCIIOBOTO OOJIaTHAHHSI, KOHCTPYKITisI CYYaCHHUX MAIIINH.

3. IlporpaMa HaABYAJIbLHOI AUCIUILIIHA

Monayas 1.

3MmicToBHMiA Moayab 1. MaTtemaTu4yHe i CTPYKTypHe MOJEJIOBAHHS PYyXiB
MEXaHIYHUX CHCTEM

Tema 1. OCHOBHI MIAX0H 10 A0CTIIKEHHSI PyXy MEXaHIYHUX CHCTEM

Beryn mo muctimmutian. OCHOBHI PHHIIMITE KOMIT IOTEPHOTO TOCTIHKCHHS PyXY
MexaHIYHUX cucteM. [IpencraBieHHsT MEXaHIYHUX CUCTEM y BHUIVISII MEXaHIYHUX
nauiorie. Komm’rorepHa Bi3yamizaiis pyxXy MeXaHIYHUX cucteM. Ilporpamhi
CepeloBHUIlA AOCTIHKEHHS pyXy MEXaHIYHUX CHUCTEM.

Tema 2. Moaer0BaHHS NMPOCTIIMX PYXiB TBEPAOro Tijia B MATEMATHYHOMY
naketi Mathcad

[ToctaHoBKa MexaHIYHOI 3amadi MOJCIIOBaHHSA. MaremarndHa MOJENb
NOCTYNaJIbHOTO  pyXy TBepaoro Ttima. [loGymoBa komm’ioTepHOI — MoOAeni
NOCTYNAaJbHOTO PYXy TBepAoro Tuia. Bizyamizaiis moCTymajabHOTO PyXy TBEPAOIO
Tia. MaremMatuyHa MoJieJb OOEpTaHHs TBEPJAOTO TiIa JOBKOJIA HEPYXOMOi OCI.
[ToOynoBa KOMII'FOTEPHOI MOAEII 00EpTaIbHOrO pyXy TBepAoro Tina. Bizyamizaris
00epTampHOTO PyXy TBEPAOTO Tijla JTOBKOJIA HEPYXOMOT OCi.

Tema 3. [ocaigkeHHst PpyxXy IUIOCKMX BaXXKUIBHHUX MeXaHi3MIB B
mMatemaTuuHomy naketi Mathcad

[TocranoBka 3amadi AOCHI[KEHHS. MaremarndyHa MOJETh PYXy IUIOCKOTO
BaXITbHOTO MexaHi3My. [loOymoBa KOMIT'IOTEpHOT MOl pyXy IUIOCKOTO
BaXITPHOTO MexaHI3My. [IpuHmmmm Bizyamizailisi pyxy IDIOCKOTO BaKUJIBHOTO
MEXaHI3MY SIK CHCTEMH TBEPJIUX TiJI.

Tema 4. CTpyKkTypHEe MOJEJIOBAHHS PYXy MEXaHIYHMX CHCTeM B MHAKeTI
MATLAB/Simulink

HaganeHi cBimomocti o makeri MATLAB. IlpuHnumu MoaearoBaHHS
MeXaHIYHUX cucTeM y makeri SimMechanics. [puxiag moOymoBu Momaeni mpocToi
MexaHigHoi cuctemu. bidmioreka 00kiB SimMechanics.

Tema S. Komm’rorepHe MoaenoBaHHS i Bidyadizaumiss pyxy IUIOCKHX
BaXiJIbHUX MexaHi3MmiB B makeri MATLAB/Simulink

[TocTanoBka 3amaui mojentoBanHs. [loOymoBa Mojeni MexaHI3My MEpIIOro
KJIacy MOCTYMaJIbHOTO 1 00epToBOro TuUmy. MeTonuka HajlalTyBaHHS MapaMeTpiB
mozeni. [lepeBipka agexkBaTHOCTI. AHaJi3 pe3yJIbTaTiB MOJEIIOBAHHS 1 IX MPUKIIAIHE
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BUKopucTaHHA. [loOynoBa Mojeni MexaHi3My Jpyroro Kiacy 3 OJHIEI0 TPYIOHO
Accypa. Tonosoris Mmexani3miB B maketi Simulink.

Tema 6. KoMmm’rorepHe MOAYJIOBAHHS PyXy MeEXaHIYHMX CHCTEM B
SolidWorks Motion

Beryn. 3anyck inctpymenty SolidWorks Motion. ®@yHkiioHaabHI MOKIUBOCTI
SolidWorks Motion. AnroputM [OCIHIIKEHHS KIHEMATHKA MEXaHI3My IEpIIOro
kiacy. CTBOPIOBaHHS €MIOP KIHEMATHMYHUX TMapaMeTpiB pyXy MexaHi3Mmy. 3aralibHi
3ayBa)KEHHsI 10 MOJIeTIOBaHHs pyxy 3D-moeni mexaHizmy.

Tema 7. KinemaTuuHmil aHajdi3 IUIOCKMX BaXJIbHUX MeXaHi3MiB B
cepenosumi SolidWorks Motion

Beryn. KinemaTtnka mMiockoro pyxy TBepAaoro Tuta. MaremarnyHa MOJAEIb
KIHEMAaTUK{ [IApHIPHOTO YOTUPWIAHKOBOro MexaHizmy. IloGynoBa 3D-mopem
IIAPHIPHOTO  YOTHpPHIIaHKOBoro Mexadismy B SolidWorks. HanamryBanus
inctpymenta SolidWorks Motion mns nocnimkenns pyxy 3D-moxeni miapHipHOTO
YOTUPUJIAHKOBOTO MEXaHI3My. 3acoOM 3aJjaHHsl CTOMKH (Hepyxomoi JlaHku) B 3D-
MOJIEN MeXaHI3MYy.

Moay/ibHUN KOHTPOJIb

3micToBHMI MoayJb 2. 3D TBepaoTiibHe MOJEJIOBAHHS JUHAMIKH PyXiB
MexaHiuaux cucrem B SolidWorks Motion

Tema 1. /lunamiuHuili aHaJmi3 pyxXy IUVIOCKHUX BaXiIbHUX MeXaHi3MIiB B
cepexoBuii SolidWorks Motion

Beryn. ITobynosa 3D-moneni mMexaHi3My MepIioro kjiacy o0epTalbHOrO THUILY.
3aiaHHs napaMeTpiB MacH Ta 1HEpLIi pyXOMOi JJaHKH MeXaH13My. 3aJaHHs pyLIiHOi
cunu. CTBOpEHHS JOCIIKEHHS pyXy MmexaHizmy. [loO6ynosa 3D-moxeni MexaHizMmy
JIPYroro Kiacy 3 OJIHI€EI0 Tpymoro Accypa. 3aJaHHs pyIIHHOT CWIM Ta CHJIU
KopucHoro onopy. CTBopeHHs AochipkeHHs pyxy 3D-moneni mexaHizmy.

Tema 2. Imitaniiine MoJe/II0BAaHHA PyXy MeXaHi3MiB 3 ypaxXyBaHHSIM CHJI
TepTs

Tepts B mocTtynaibHUX Ta OOEPTOBUX HIKYMX KiHEMAaTHUYHMX mapax. Cuin
TEpTs B BUIIIN KiHEMaTU4yHOI mapi. MojentoBaHHsI TOCTYNAJIbLHOTO PyXy TBEPAOIrO
TiJIO 3 ypaxyBaHHsaM cui TepTs B SolidWorks Motion. MonentoBanHs 00epTaibHOTO
pyXy TBepaoro Tiio 3 ypaxyBaHHsMm cui Tepts B SolidWorks Motion. 3aranphi
3ayBakeHHS 110 ypaxyBaHHs cui Tepts B SolidWorks Motion.

Tema 3. JlocaiTzkeHHS KOJUBAJIbHUX MPOIECIB PyXy MeXaHiYHUX CHCTEM B
SolidWorks Motion

OCHOBHI  BIJOMOCTI O KOJIMBaHHAX MexaHIYHUX cucteM. KoinBaHHs
MEXaHIYHUX CHCTEM 3 OJTHUM CTyIHeM BinbHOCTI. [IpyxHi enementn. [loOyaosa 3D-
MOJIeNIl  OJTHOMAcOBOi  JMHAMIYHOI  CHUCTEMH, IO PYXA€ThCA MOCTYIOBO.
HanamryBanuss incrpymenta SolidWorks Motion  mist  10CHiDKEHHS — PyxXy
0JTHOMAcoBO1 JuHaMIuHOi cuctemu. [loOymoBa 3D-Mozeni 0lTHOMAcOBOI TMHAMIYHOT
CUCTEMH, 10 pyxaerbcs obepranbHe. CTBOpeHHsA nociipkeHHs pyxy 3D-monemi
0JIHOMAaCOBOT IMHAMIYHOI CHUCTEMHU.



Tema 4. MogenwBanHsd PpyXy MeXaHiYHHX CHCTeM TMPH YIapHHUX
HABaHTAKeHHSIX
Mexaniuauii yaap. OCHOBHI BiIOMOCTI Teopii MeXaHiyHOro yzaapy. llpunumnu
MaTEMaTUYHOTO MOJICIIOBAHHS yAapy B MeEXaHIYHMX cucrteMax. JlocmimkeHHs
ynapaux B3aemoniii B SolidWorks Motion. 3agaHHs Ta HalalmTyBaHHS KOHTAKTy B
inctpymenTti SolidWorks Motion. Amnani3 pe3ynbTariB MOICIIOBAHHS KOHTAKTHOT
B3a€EMOIII.

Tema 5. Moae/oBaHHsI pyXy MeXaHiYHHUX Nepeaay
Beryn. 3aranbpHi BiIOMOCTI PO MEXaHIYHI mepeaadi 3a MpUHIUIOM aii. MexaHiuHi
cupstkerHs B SolidWorks. Tlooynosa 3D-mopeni MuIiHAPUYHOTO €BOJIBBEHTHOTO
3y04acToro koJjieca 30BHIIIHBOro 3auerieHHs. [loOynoBa 3D-Mozaeni muniHIPUYHOL
€BOJILBEHTHOI 3yO4acToi mepenadi 30BHIMIHBOTO 3auyerieHHs. JlochimxeHHs
JTUHaAMIKA pyXy 3yOuacTtoi nepenayi. AHali3 pe3yiabTaTiB MOJCIIOBAHHS KOHTAKTHOT
B3a€MO/I1i 3yO1iB 3y0UacTHX KOJIC.

Tema 6. CTBopeHHs animailii pyxy mexaniunux cucreMm B SolidWorks Motion

Beryn. 3acobu crBopenHs aniManii B iHcTpymenTi SolidWorks Motion.
Texnonoria animarlii. Tumuacosa mkana. HamamtyBaHHSI TOYaTKOBOTO MOJOKEHHS.
3MiHa KOJIbOPY KOMIIOHEHTa. 3MiHA 30BHIMIHBOTO BUIJISIAY KOMIIOHEHTAa. AHIMaIls
HAa OCHOBI1 KaMepH.

Tema 7. Moae/roBaHHSI pyXy MeXaHiYHUX CHCTEM HA OCHOBI MOiii
Beryn. [ToctanoBka 3amadi. Mojgens pyXy MEXaHIYHOI CUCTEMH SIK CYKYITHICTh i,
KEpOBaHMX JaT4YMKamMH. Tpurepm Ta CEpBOABUTYHH. MeETOAMKA CTBOPEHHS
nochipkeHHss pyxy. HamamryBanns nocmimpkenss. [Ipukian JOCTHiIKEHHS PyXy
TEXHOJIOTTYHOT OJIMHULIL, 0 00pOOIIIE€THCS HA KUIBKOX MOCTIIOBHUX OMNEpPaLisX.

Moy ibHUN KOHTPOJIb

Monayas 2.

Tema po3paxyHkoBo-rpagiunoi podoru: Komm’rorepHe Moae/JI0OBAHHS
AMHAMIKHM PyXy Ba:KiJIbHOTO IITOBXa4a.

CTBOpeHHST MaTEeMaTH4YHOI MOJENl KIHEMaTUKH pyXy MeEXaHI3My BaKIJIbHOTO
HITOBXa4ya MakyBanbHOT MamuHu B Mathcad. ['eomerpuuHuii CHHTE3 MmapaMeTpiB
reoMeTpli BaXKITBHOTO MexXaHI3My IToBxada. [loOyaoBa maremMaTH4HOI MOAEINI
Bi3yaiizalii pyXy BaXUIBHOTO MEXaHI3My 1 BaHTaka Ha TpaBiTAlliIiHOMY CIyCKY Y
Mathcad. CtBopeHHsT 610KOBOT MOJIEI CTPYKTYpH BaXKIJIHHOI'O MEXaHI3My Y ITaKeTi
MATLAB/Simulink iactpymenramu 6ibmiorekn SimMechanics. HamamryBaHHs
JOCHIDKEHHSI PYyXy BaXUIBHOTO IITOBXadya y MaKeTl BI3yaJIbHOTO MOJCITIOBAHHS
SimMechanics.Ctopernss 3D TBepAOTUIBHOT MOAENI MeXaHi3My BaXKiJIbHOTO
IITOBXa4ya, KOHBEEPHOI CTpIiYKK 1 rpaBitanidHoro cmycky B  SolidWorks.
HanamryBanus pocmimpkernas pyxy B SolidWorks Motion. CtBopenHsst aHiMarii pyxy.
AHaJi3 emop napamMerpiB AuHaMiKu pyxy. [lopiBHsSUIBHUN aHaM3 pe3yJbTaTiB
MOJICTIOBAHHSI TMHAMIKH PyXy BXKUIPHOTO MEXaHi3My IITOBXaJbHUKA 1 BaHTaXYy,
PYIIIHOTO M0 MOXUJIOMY TPaBITAIliIfHOMY CITYCKY B TPhOX MaKeTaXx.
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4. CTpyKTypa HAaBYAJIbHOI JUCUMILTIHU

KinpkicTs rogun
Ha3Bu 3MiCTOBHUX MOJTyJIIB 1 TEM VYcboro VY tomy 4gucii
1 1 n1a0. C. p.
1 2 3 4 5 6
MonayJs 1

3micToBHuii Moayab 1. MaTemMaTH4He | CTPYKTYPHE MOJEJIIOBAHHA PYXiB
MEXaHIYHUX CHCTEM

MIX0Ou 10
MEXaHIYHUX

Tema 1. OcHoBHI
JNOCHIKEHHST  PYXY
CHCTEM

8

2

2

Tema 2. MoaentoBaHHS MPOCTIIIHX
pyxiB TBEPJIOTO Tija B
maremaTudHoMmy nakeri Mathcad

11

Tewma 3. JlochiaKkeHHs pyXy MIOCKUX
BaXUIbHUX MEXaHI3MIB B
maremaTndHoMy nakeri Mathcad

Tema 4. CTpyKkTypHE MOJCIIOBAHHS
PYyXy MeXaHIYHUX CHCTEM B TaKeTi
MATLAB/Simulink

11

Tema 5. Komm’rotepHe
MOJICTFOBaHHS 1 Bi3yauti3allisi pyxy
TUIOCKUX BaXKIJTBHUX MEXaHI3MIB B
naketi MATLAB/Simulink

Tema 6. Komm’rotepHe
MOJIyJTIOBaHHS PYXy MEXaHIYHUX
cucreMm B SolidWorks Motion

11

Tema 7. KimemaruuHuii a”ami3
IUIOCKUX BAXUIBHUX MEXAHI3MIB B
cepenosuit SolidWorks Motion

Moay/ibHUIT KOHTPOJIb

6

2

4

Pazowm 3a 3mMicTOBHUM MojyJieM |

74

16

24

34

3micToBHMIE MoayJib 2. 3D TBepaOTi/IbHE MO/IETIOBAHHS IMHAMIKH PYyXiB
mexaniuanx cucrem B SolidWorks Motion

Tema 1. /lunamiunuii aHamiz pyxy
[UIOCKUX BaXUJIBHUX MEXaHI3MIB B
cepenosuit SolidWorks Motion

8

2

2

Tema 2. ImiTarmiiiHe MOIEIIOBAHHS
pPyXy MexaHi3MIB 3 ypaxyBaHHSIM
CHJI TepTs

11

Tema 3. JlocmiKeHHS KOJTUBAIBHUX
NPOLIECIB PYXY MEXaHIYHUX CUCTEM
B SolidWorks Motion

Tema 4. MogenoBaHHI  Pyxy

11




MEXaHIYHUX CHCTEM IIpH YAapHUX
HaBaHTAKEHHSIX
Tema 5. MogentoBanH  pyXxy 9 2 2 )
MEXaHIYHUX Nepeaay
Tema 6. CTBOpeHHS aHIMAIl PyXy 11 2 4 5
mexaHiyHux cuctem B SolidWorks
Motion. MogentoBaHHS ~ pyXy
MEXaHIYHUX CUCTEM HA OCHOBI MMOIIH
Tema 7. MogenioBanHs  pyxy 9 2 2 5
MEXAaHIYHUX CUCTEM Ha OCHOBI IMOJIN
MoayJ/jibHUIT KOHTPOJIb 6 2 4
Pa3om 3a 3MICTOBHUM MOJyJIEM 2 74 16 24 34
Y cboro roauH
Monyb 2
InmBinyanpHE 3aBIaHHS 32 32
KouTtpoJbHuii 3axij
Ycboro rogud 180 32 48 100
5. Temu ceMiHAPCHKHMX 3aHATH
Ne KinpkicTh
Ha3zBa temu
3/m TOJUH
1
Pazom
6. Temu NpaAaKTUYHHUX 3aHATH
Ne KinpkicTh
Ha3zBa temu
3/m TOJINH
1 | MarematnyHe MOJEIIOBAHHS  KIHEMATHKA TOYKHA Ta 2
Bi3yauizaitis i pyxy B Mathcad.
2 | MaTemMaTHYHE MOJCIIOBAaHHS KiHEMAaTHKH CHCTEM TOYOK 2
Ta IUIOCKUX JIAHOK Ta Bizyanisais ix pyxy B Mathcad.
3 | MareMaTu4He MOJICIOBAHHS MOCTYIAJIBLHUX PYXiB TBEPJIOTO 2
tiya B Mathcad.
4 | MateMaTu4He MOJICITIOBAaHHS TMHAMIKU PyXY IIOCKOTO 2
Ba)kiibHOrO MexaHizmy B Mathcad.
5 | MaremMaTtuuHe MOJIEIIOBaHHSA KIHEMAaTHKHA  BaXiJIbHOTO 2
MexaHi3My mroxada B Mathcad.
6 | CTpykTypHE MOJIENIOBAaHHS KIHEMAaTHKHU MPOCTOT MEXaHIYHOT 2
cucremu B MATLAB/Simulink.
7 | CTpykTypHE  MOJCIIOBAaHHS  KIHEMAaTUKA  BaXKUIbHUX 2
mexanizmis B MATLAB/Simulink.
8 | CTpykTypHEe MOJCIIOBAaHHS JUHAMIKA PYyXy IUIOCKOTO 2

BaxinibHOro Mexanizmy B MATLAB/Simulink.
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9 | Hocmimkenns pyxy 3D TBepAOTITBHUX MOJENel MeXaHi3MiB 2
nepuioro kiaacy B SolidWorks Motion.

10 | Hocmimxkennss kinematuku 3D  TBepaoTiibHOI  Mozemi 2
BAXIUJIBHOTO MeXaHi3My npyroro kiacy B SolidWorks Motion.

11 | HocmimkeHHs auHamiku pyxy 3D TBepaoTiibHOI Mopemi 2
BAXIUIBPHOTO MeXaHi3My apyroro kiacy B SolidWorks Motion.

12 | ImiTamiliHe MOJEIIOBAHHS MOCTYMAIBHOT'O PYXY TBEPJOTO 2
TiJIa 10 HEPYXOMOI MOBEPXHi 3 YpaxyBaHHSIM CHJI TEPTS B
SolidWorks Motion.

13 | ImitamiitHe MOJIeIIOBaHHS 00EPTAILHOTO PyXy TBEPAOIO Tijia 2
BITHOCHO HEPYXOMOi OCi 3 ypaxyBaHHSM CHJ TepTSd B
SolidWorks Motion.

14 | locniypkeHHS JOUHAMIKA KoJimBanb 3D  TBepaoTibHOT 2
MOJIeJIi OJTHOMAcOBOI MEXaHIYHOI CUCTEMHU, SIKa PYXaEThCS
noctynoso, B SolidWorks Motion.

15 | JJocnmiypkeHHs auHaMikd KoyimBanb 3D  TBepmoTinmbHOT 2
MOJEII  OJHOMAacOBOi  MEXaHIYHOI  CHCTEMH,  SKa
obepTaeThcss HaBKOJIO Hepyxomoi oci, B SolidWorks
Motion.

16 | ImitamiitHe MOJICTFOBaHHS KOHTAKTHOI B3a€MOJIii TBEPAMX TiJI 2
B SolidWorks Motion.

17 | Hocmimkennss kinematuku 3D  TBepaoTipbHOI  Mopeni 2
3y6uactoi nepeaayi B SolidWorks Motion.

18 | CtBopennss 3D TBepAOTUIBHMX MOJENCH MeXaHIYHUX 2
nepenad B SolidWorks Motion.

19 | CrBopenns 3D TBepIOTIIBHOI MOJENiI  BaKiJbHOTO 2
MEXaHI3My IITOBXaya TEXHOJIOTIYHOI JIiHII MaKyBaJbHOTO
obmagnanus B SolidWorks Motion.  Meroauka
HaJIAITYBaHHS JOCJIDKCHHS PYXY.

20 | Metonu ctBOpeHHs aHimarii 3D TBepaoTiIbHOI Mojei 2
MexaHigHoi koHCcTpyKIii B SolidWorks Motion.

21 | MopentoBaHHSI pyXy MEXaHIYHHX CHCTEM Ha OCHOBI MOIH B 2
SolidWorks Motion.Ilepiie 3aHsATTSL.

22 | MopenioBaHHSl pyXy MEXaHIYHMX CHCTEM Ha OCHOBI MOIH B 2
SolidWorks Motion.[Ipyre 3aHsTTS.

23 | MogentoBaHHSI pyXy MEXaHIYHHUX CHCTEM Ha OCHOBI MOJIA B 2
SolidWorks Motion.Tpete 3aHsTTSI.

24 | JlocmimkeHHsT pyXy TUIOCKUX MEXaHi3MiB Ha OCHOBI OJIOUHUX 2
monesnent SolidWorks.

Pa3zom 48
7. Temu 1a00paTOPHUX 3aHATH
Ne KinpkicTh
Ha3zBa temu
3/m T'OJIUH
1
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8. CamocrTiiina po6orta

Ne KinbkicTh
Hasga temu

3/ TOIUH

1 | CtBOpeHHS MaTeMaTUYHUX MOJENIeH KIHEMAaTUKH TOYKH 1 4
cucreM To4ok B Mathcad.

2 | CTBOpeHHs MareMaTUYHUX  MoJeleld  KiHEeMaTHUKHU 5
TBEPJOro Tija i cucteM TBepauX Tija B Mathcad.

3 | CTBOopeHHS MaTeMaTHYHUX  MoOJeled  KiHEeMaTHKH 5
BaXKIJIbHUX MexaHi3miB B Mathcad.

4 | CTBOpEeHHA  CTPYKTYpHUX  MOJEJIEH  BaXKIJIbHUX 3)
MeXaHi3MiB 3 OsokiB 0Oi0miorekm — SimMechanics B
MATLAB/Simulink.

5 | MopentoBaHHs 1 Bizyamizallisd JUHAMIKA PYXy IIOCKHX 5
BaXUTbHMX MexaHi3MiB B MATLAB/Simulink.

6 | CrBopennss 3D TBepHOTUIBHUX MOJENEH MPOCTUX 5
MEXaHI3MiB Ta OCHiKeHHs pyxy B SolidWorks Motion.

7 | HocmmkenHss kinematuku 3D TBepaoTIIbHUX Mojenei 5
BaX1IbHUX MexXaH13MiB B SolidWorks Motion.

8 | Hocmimkenns auHamiku pyxy 3D  TBepmoTinbHHX 4
MoJieJIel BaxX1IpHuX MexaHi3MmiB B SolidWorks Motion.

9 | ImiTamiiine  MOIENIOBaHHS  pyXy  TBEpAMX  TUI 5
ypaxyBaHHsIM cui TepTs B SolidWorks Motion.

10 | JocnikeHHsT KOJIMBAIBHUX PYyX1B MEXaHIYHUX CHCTEM B 3)
SolidWorks Motion

11 | CtBopennst 3D TBepAOTUTFHUX MOJIEIEH MEXaHIYHHUX 3)
CHUCTEM JIJI1 MOJIETIOBaHHSI iX pyXy TpH yIapHUX
HABaHTAKEHHSX.

12 | CtBopennst 3D TBepAOTLIBHUX MOJENEe MeXaHIUHUX 5
nepenad JIs  MOJICTIOBaHHS I1X PyXy IpU poOOYHUX
HaBaHTAKCHHSX.

13 | Meroanka CTBOpPEHHS aHIMAIil pyXy MEXaHIYHUX 3)
cucteM B SolidWorks Motion.

14 | Meroanka CTBOPEHHS MOCHTIKEHHS PyXy MEXaHIYHUX 4
CHUCTEM Ha OCHOBI MOJIiH.

15 | BukoHaHHs1 po3paxyHKOBO-TpaiuHOi poOOTH Ha TeMy
«Komm’rotepHe ~ MOJENIOBaHHS ~ JUHAMIKM  PYXY 32
BaXIJIbHOTO IITOBXAYa»

Pa3zom 100
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9. InauBiAya bHI 3aBJaHHSA

1. PospaxynkoBo-rpadiuna pobota «Komm’roTepHe MOAENIOBaHHS TWHAMIKU
PYXy BaXKUIHHOTO IITOBXAYay.

10. MeToau HaBYaHHS
[IpoBeneHHS ayaUTOPHUX JIEKIIH, MPAKTUYHUX 3aHATh, IHIWBIIYyaTbHUX
KOHCYJIbTalllM (mpu HEOOX1THOCTI) 1 caMocTiiiHa poOOTa CTYJEHTIB 3a MaTepiajlamu,
ony0J1iKoBaHUMH Kadeaporo (METOIUYHI MOCIOHUKH).
11. MeToan KOHTPOJIIO
[IpoBeeHHS KOHTPOJIO y4acTl y JIEKIISX Ta BUKOHAHHS MPAKTUYHHUX 3aBIaHb.
[TpoBeneHHS] TMOTOYHOTO MOJYJIBHOTO KOHTPOJIO, (PiHANBHUI KOHTPOJb Yy BUTIISAII

ICIINTY.

12. Kpurepii ouiHioBaHHs Ta po3moia 6aJiB, AKi 0TpPUMYIOTH 3100yBayi

Ckaanosi baumu 3a ogne KinbkicTh Cymapna
HABYAJBbHOI pO00TH 3aHATTH 3aHATH KiJIBKICTH
(3aBaaHHA) (3aBaaHb) 0aJiB
3micToBHUI MoayJb 1
Pob6oTa Ha jexiisx 0...1 / 0...7
Pobora na 0...1 12 0...12
MPAKTUYHUX 3aHSATTAX
MoayapHUN KOHTPOJIb 0...15 1 0...15
3mMicToBHUI MOAYJIb 2
PoOora Ha nekmisx 0...1 7 0...7
Pobora i 0...1 12 0...12
MPAKTUYHHX 3aHATTAX
MonaynpHUN KOHTPOJb 0...15 1 0...15
BukoHaHHs Ta 3aXUCT
PTP 0...32 1 0...32
Bceboro 3a cemectp 0...100

CemMecTpoBUM KOHTPOJb y BUTIIANI ICIHTY TMPOBOJIUTHCA Y pa3l BiJIMOBH
CTyJIeHTa BiJl OaJIiB MOTOYHOT'O TECTYBaHHS Ta 3a HAsBHOCTI JOMYCKY 10 icnuty. o
ICIIUTY JOMYCKA€ThCSl CTYACHT, KM BHKOHAB 1 3/1aB PO3PAXYHKOBY TIpadpiuHy
po6oty. Ilpu ckmamaHHi CEMECTPOBOTO ICIIUTY CTYACHT MAa€ MOXIIUBICTh OTPHUMATH
makcumyMm 100 Gaunis.
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biner nans icnuty CKIada€TbCs 3  OJHOTO TEOPETUYHOTO 3alUTaHHS 3
MaKCUMaJIbHOIO KUIbKIiCTIO 20 OaiiB 1 JBOX MPAKTUYHUX 3aBJaHb 3 MaKCHMAaJIbHOIO
kuibkicTio 40 GaniB 3a KoxkHe nuTaHHA (cyma — 100 6aiiB).

Kpurepii oniHroBaHHs po00TH 3100yBa4a MPOTAroM ceMecTpy

3anoBisibHO (60-74). Iloka3atu MiHIMYM 3HaHb Ta yMiHb. BUKOHATH Ta 37aTh
IHIMBiAyalbHE 3aBaaHHsI. HamucaTu KoeH MOJYyJIbHUM KOHTPOJIb HE MCHIIIE HDK Ha
9 GaniB. byTu mpucyTHIM HE MEHIIIE HI)K HA MTOJIOBHUHI JISKIIIH 1 MPaKTUYHUX 3aHSTh.

Hoope (75-89). Tepao 3HaTH MiHiIMyM. BuUKOHATH Ta 31aTH IHIUBIIyalbHE
3aBJIaHHS HE MeHIIEe HDK Ha 24 OamB. Hamucatn KokeH MOAYJIbHUN KOHTPOJb HE
MeHmie HiK Ha 11 OGamiB. byTH npuCyTHIM HE MeHIIE€ HiXX Ha 75% nexkuii 1
MPAKTUIHUX 3aHSTh.

Bigminno (90-100). /TockoHaIbHO 3HATH BCi TEMH Ta YMITH 3aCTOCOBYBATH iX.
Bukonatu Ta 31ati iHIMBIyaJibHE 3aBIaHHS He MeHIe Hik Ha 29 OamiB. Hanucatu
KOXEH MOJIYJIbHUN KOHTPOJb HE MeHIIEe HIX Ha 14 GaniB. ByTu nmpucyTHiM He MeHIIe
HDK Ha 90% JeKiiil 1 TpaKTUYHUX 3aHSTh.

IlIkaJsa ouiHoBaHHA: 0aJbHA | TPaaUIiiiHA

: O1uiHKa 3a TPaJAUIIHOIO IIKAJIO0
Cywma OaniB — — § .
Icniut, nudepeHiiiioBanuii 3aiK 3anik
90 - 100 Bigminao
75—89 Jobpe 3apaxoBaHO
60 — 74 3a/10BUTEHO
0-59 He3anoBinpHO He 3apaxoBano

13. MeToanune 3a0e3ne4eHHs

1. Kypc «Komm’totepHe AOCTIKEHHS pyXy» Y CUCTEMI TUCTAHIIHHOTO HABYAHHS
Menrop: https://mentor.khai.edu/course/view.php?id=2742.

2. Komm’totepHi TexHoJorii mpoekTtyBaHHs [Enextponnmii pecypc]: / Hapu.
IToci6. / B. ®. Hecsir. — XapkiB.: Ham. Aepoxocm. YH-T M. M. €.
’KykoBcbkOro «Xapkis. ABgiarl. [H-T», 2018. — 53 C.
http://library.khai.edu/library/fulltexts/metod/Nesvit_Kompyuterni_Tekhnolohi
yi_Proektuvannya.pdf.

3. MockoBceka H.M. IlakyBanbhe oOmamHanss: HaBd. mocid. / H.M MockoBchka,
M.O. fpo.oit. — X. : Hart. aepokocm. yH-T «Xapk. aBiair. iH-1», 2009. — Y. 1. — 36 c.
http://library.khai.edu/library/fulltexts/m2009/Pakuvaline%20obladnannja.pdf.

4. MockoBcbka H.M. TlakyBanbHe oOmagHaHHs: HaBy. 1moci6. / H.M MockoBchKa,
M.O. Aposoit X. : Han. aepokocm. yH-T «Xapk. aBiail. iH-1», 2010. — Y. 2. —36 c.
http://library.khai.edu/library/fulltexts/m2010/Pakuvaline%20obladnannja.pdf.

14. PexoMenoBaHa Jiiteparypa

13


https://mentor.khai.edu/course/view.php?id=2742
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1.

ba3zoBa

Coxonenko A. 1., Sposuit B. JI., [lignyonuit B. A., Bacunbkiscekuii K. B.,
[lleruenko O. KO. MopentoBanHs MpoleciB MakyBaHHS./ 3a peIakIliero
Cokonenka A. 1./ Ilinpyunwk. — Binaung: Hoa Kuura, 2004. - 272 c.
https://www.studmed.ru/sokolenko-a-yaroviy-v-I-p-ddubniy-v-a-
delyuvannyaproces-v-pakuvannya 49a8c272ea0.html.

Kinunpkwii S. T., Xapxkecekuii B. O., Mapuenko M. B. Teopist MexaHi3MiB i
MammH B cuctemi Mathcad. Hapuanpnmii mociOHMK. — XwmenbHuipkuii PBII
XHY, 2014. — 324 c. http://elar.khnu.km.ua/jspui/handle/123456789/5044.
M. . T'epaimuyk, FO.®. Jlazapes, T.O. Tonmouko MopaentoBaHHS CUCTEM Yy
cepenoBuiiii MATLAB-SIMULINK: Komn’torepauit npaktukym. — K.:, 2006.
— 175c. https://ela.kpi.ua/handle/123456789/30394.

. 3iako P.B. Cucremun 3D wmozenroBaHHS: HaBYaJbHHU nociOHuk / P.B.
3inko, B.I'. Tominpuunekuii. — JIpBiB.: 'aannbka BumaaBamua Cnuika,
2017. — 150c http://pdf.lib.vntu.edu.ua/books/2019/Zinko_2017.pdf.

JlonmomizkHa
1. Mamok I. M., [naxoB E. M., 3iopos K. A. Kinematnune 1 auHaMidHE

JOCTIKEHHS TUIOCKMX Ba)XKUIBHMX MeXxaHi3MiB: HaBuanmbHuii mocionuk. — /1.
Hartionanpauii TIPHAYHIA YHIBEPCHUTET, 2009. — 99 C.
r.nmu.org.ua/bitstream/handle/123456789/929/Y1e6H0€%20mocoorne%20m0%20
TMM%202009.pdf?sequence=1&isAllowed=y.

2. Kowmm’rotepHe npoeKTyBaHHS MPOMUCIOBUX BUPOOIB: KOHCIIEKT
nexmivt / HO. B. Xonomusak; THATY. — Memronomns: Jlrokc, 2021. — 140 c.
http://elar.tsatu.edu.ua/bitstream/123456789/14489/1/6.pdf.

3. Cucremu 3D wmonenroBands: Hasuanpuuii mociOHuk/ IlanbyeBChKHI
b.O.,Baneuskuii, b.I1., Bapaniupkuit T.JI. / Jlymek:, 2016 — 176c.
https://lib.Intu.edu.ua/sites/default/files/2021-3/3D%20pidruchnik_2016.pdf.

4. Imxenepna rpagika B SolidWorks: Hapuanenuit nmocionuk/ C.1. IlycTroinbra,
B.P. Camoctsn, IO.B. Knak - Jlyupk: Bexa, 2018. - 172 c.
https://lib.Intu.edu.ua/sites/default/files/2021-
02/Imxenepaa%?20rpadika%208%20SolidWorks.pdf.

15. Indopmaniiini pecypcu

1. Caiit kadpenpu: k202@d2.khai.edu.

2. Caitt xommanii DASSAULT SYSTEMES «SOLIDWORKS Web Help»:
http://help.solidworks.com/HelpProducts.aspx.

3. Caiit kommnaunii PTC: _http://mathcad.com.ua/index.php.

14


https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
https://www.studmed.ru/sokolenko-a-yaroviy-v-l-p-ddubniy-v-a-delyuvannya-proces-v-pakuvannya_49a8c272ea0.html
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
http://elar.khnu.km.ua/jspui/handle/123456789/5044
https://ela.kpi.ua/handle/123456789/30394
http://pdf.lib.vntu.edu.ua/books/2019/Zinko_2017.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/14489/1/6.pdf
https://lib.lntu.edu.ua/sites/default/files/2021-3/3D%20pidruchnik_2016.pdf
https://lib.lntu.edu.ua/sites/default/files/2021-02/Інженерна%20графіка%20в%20SolidWorks.pdf
https://lib.lntu.edu.ua/sites/default/files/2021-02/Інженерна%20графіка%20в%20SolidWorks.pdf
mailto:k202@d2.khai.edu
http://help.solidworks.com/HelpProducts.aspx
http://mathcad.com.ua/index.php

