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BCTYII

AHoTauist
Huctumiina «lIporpamyBaHHS Ta CHCTEMHU TMPOCKTYBAHHS YIPABISIOYHUX IPOTPaM
aBromaTtuszoBaHoro ob6namHaHHsa (CAM cuctemu)» € 00OB’SI3KOBOIO JHUCHUILIIHOIO IiJArOTOBKH
OakanaBpa 3 MPUKJIAJAHOI MEXaHIKH BiIMOBIIHO O OCBITHRO-TIpOdeciitnoi mporpamu «TexHoJioril
CTBOPEHHSI MeXaHiYHUX cucTeM» rany3i 3HaHb G «IH:KeHepis, BAPOOHUIITBO Ta OYyXiBHULTBOY
cnenianbHOCTi G9 «IIpUKIaHA MeXaHIKay.

BuBueHHs1 11i€i JUCHMIUTIHM TOBHICTIO 3a0e3leuye TEOPEeTUYHE Ta MPAKTHYHE OCBOEHHS
OCHOBHMX KOHILICMI[i Ta MOJIO)KEHb CHCTEMH YIPABIIHHS SIKICTIO HA BUPOOHUIITBI BiAMOBIAHO 110
MikHapoaaux ctaHaaptiB 1SO 9001.IIporpama mnepegdavae KOMIUIEKCHE BHBYECHHS CHCTEM
TPUBUMIPHOTO MOJICTIOBAHHS BUCOKOTOYHOTO Ta BHCOKOIPOIYKTUBHOTO aBTOMATH30BAHOIO
oOJyaHaHHS Ta MPOCKTYBaHHS HOTO jaeTanel 1 By3JiB BianoBigHo 10 cranaaptiB ISO ta ACTY.

KurouoBi ciioBa:aBromatuzoBane o0nagHanas, CAM cuctemu, cucTeMa yrpaBiliHHS SKICTIO,
TPUBHUMIPHE MOJICTIOBaHHs, MibkHapoaHi ctanaapty, SO, JICTY, nerani Ta By3/iu.

Abstract

Discipline «Programming and design of automated equipment control programs (CAM
systems)» is a mandatory discipline for the bachelor of applied mechanics in accordance with the
educational-professional program "Mechanical systems technology" in the field of knowledge G
"Engineering, manufacturing, building' specialty G9 "*Applied mechanics"".

The study of this discipline fully provides theoretical and practical development of the quality
management system basic ideas and conceptions according to the international standards ISO 9001
application.The program provides comprehensive training in the field of three-dimension modeling
systems for high precision and high performance automated equipment according to the
international standartisation system 1SO and Ukrainian national standartisation system DSTU.

Keywords:automated equipment, CAM systems, system of quality management, three
dimension modeling systems, international standards, 1SO, DSTU, parts and assemblies.



1. Onuc HaBYAJIBHOI THUCHHUILTIHHA

HaiimenyBaHHs
NMOKA3HUKIB

I'any3b 3HaHb, cHIENIiAJBHICTD
(ocBiTHS Mporpama), ocBiTHiil
piBeHBb

XapakTepucTHKAa HABYAJIbHOI
MUCIUILIIHYA

JAeHHa (popMa
HABYAHHA

3a04Ha ¢opMa
HABYAHHA

Kinbkictb kpenuTiB -7

MonymniB —2

I"asry3p 3HaHB:

G «IHxkeHepisi, BUPOOHMLTBO Ta

O0oB’s13K0Ba

Pixk miaroroBku:

Oy1iBHUIITBO)
3MICTOBUX MOIYJIIB —2 4-i1 4-i1
Enexrponnuii anpec PITH/] Cemecrp
Ha caiiTl YHIBEPCUTETY 7-i 7-i
CnenianbHICTD: . Jexuii
; G9 «IIpukaaaHa MeXaHiKay.
[HnuBigyanbHEe HAYKOBO- 30 rox. 12ron.
JLOCITIZIHE 3ABAANHA: OcBiTHS mIporpama: IpakTH4Hi
Kypcosa pobota Mechanical systems technology" — —
3aranbHa KUIbKICTh Jladoparopni
roauu210 45ro. 18rox.
TwxHEBUX TOANH OcCBiTHIiii piBeHb: CamocriitHa po6oTa
JUIICHHOT (hopMH 135ron. 180ron.

HABYAHHA:
ayTUTOPHUX — D;

CaMOCTiitHOT poboTH
crynenra — 9,

nepumii (bakajaBpcbKuii)

[amuBinyansHe 3aBaanHs: 90 rox

Bua KOHTPOJIIO: 3aXUCT KYypCOBOI
poboTH, eK3aMeH

d)opMa KOHTPOJIIO: ITUCbMOBA




2. MeTa BUBYEHHS HABYAJIBLHOI JUCIUILIIHA

MeToro BUBYEHHS HaBYalbHOI TucuuIUliHA «lIporpamyBaHHS Ta CHCTEMH MPOEKTYBaHHS
YIPaBISIIOYUX OporpaM aBToMaTuzoBaHoro oOmamHanHs (CAM cucremu)» € (GOpMyBaHHS Y
CTY/ICHTIB BIATOBIAHO 10 OCBITHBO-TIPO(ECiitHOT IPOrpaMu TaKMX KOMIIETEHTHOCTEH:

3K9.HaBuuku BUKOpPUCTaHHS 1HOOPMAIIHHUX 1 KOMYHIKAIlIHHUX TEXHOJIOT1M.

®K7.31aTHICT 3aCTOCOBYBaTH KOMIT IOTepu30BaHi cuctemu mnpoekryBanHs (CAD),
BupooHunTBa (CAM), imkxenepuux aociipkeHs (CAE) Ta cremnianizoBaHe MPHUKIAJIHE MPOrPaMHE
3a0e3neueHHs Ui BHpIIIEHHS IHXKCHEPHHMX 3aBJaHb 3 MNPHUKIATHOI MEXaHIKH. BUOMpaTH Ta
3aCTOCOBYBATH JUIsl PO3B’A3aHHS 33124 IPUKIAJHOI MEXaHIKU NPUIAaTHI MaTEeMAaTUYHI METOAU

®K8.31aTHiCTh A0 MPOCTOPOBOTO MHCICHHS 1 BIATBOPEHHS HPOCTOPOBHX 00 €KTIB,
KOHCTPYKIIIA Ta MEXaHI3MIB Yy BUTJIAMI MPOSKIIHHUX KPECJICHb Ta TPUBHUMIPHUX T'€OMETPUUHHUX
MOJCIIECH.

®K10.31atHicT, ommMcyBaTH Ta KiIacH(iKyBaTH HIMPOKE KOJIO TEXHIYHUX OO’€KTIB Ta
MPOIIECiB, IO IPYHTYETHCSA HA TITMOOKOMY 3HAHHI Ta PO3YMiHHI OCHOBHHUX MEXaHIYHHMX TEOpid Ta
MPAKTHK, @ TAKOXK 0a30BUX 3HAHHAX CYMDKHHX HAYK.

®K11. 3garHICTF 10 TPOCTOPOBOIO MHCICHHS 1 BIATBOPEHHS IMPOCTOPOBUX 00 €KTIB,
KOHCTPYKIINA Ta MEXaHi3MIB y BUTJISAI MPOEKIIHHUX KPECIEeHb Ta TPUBHMIPHHX T'€OMETPHUYHHUX
MOJEJIEH.

3. IlepexymoBH /i1 BUBYEHHS IMCIUTLTIHA

[lepemymoBaMu JUIsi BUBYCHHS AWCIMIUIIHU € JUCHUIUIIHU: BHINA MaTeMaTHWKa, (i3HKa,
TEOpPETHYHA MeXaHika, CIOPOTUB MaTepiamiB, OCHOBM 1HPOPMAIIMHUX TEXHOJOTIH Ta
porpaMyBaHHSI.

4. OuikyBaHi pe3y/JbTaTH HABYAHHS

BuBueHHs HaBYalbHOI AMCLMIUIIHM Tnepeadadae (GOpMyBaHHS Ta PO3BUTOK Yy CTYJIEHTIB
TaKUX pe3ysbTaTiB HaBUYAHHS:

PH5 BukonyBaTu reoMeTpHuHE MOJIENIOBAHHS JeTalel, MEeXaHI3MIB 1 KOHCTPYKIIH y
BUTJISAAI MPOCTOPOBUX MoJeneil 1 mMpoeKIiHuX 300pakeHb Ta O(QOpMIIIOBATH pe3yibTaT y BHII
TEXHIYHUX 1 poOOYHX KpECIIEHb.

PH8 BukonyBaTu reoMeTpu4yHe MOJENIOBAHHS JeTajei, MeXaHi3MiB 1 KOHCTPYKLIH Yy
BUIJISI/II MIPOCTOPOBUX MOJENEN 1 MpOeKUIHHUX 300pakeHb Ta O(OPMIIIOBATH pE3yNbTaT y BUAL
TEXHIYHHUX 1 pOOOYMX KPECIIEHb.

PH11 Po3ymiTu npuHUIMIN pOOOTH CUCTEM aBTOMAaTH30BAHOTO KEPYBaHHS TEXHOJIOTTYHUM
o0JIaJITHaHHAM, 30KpeMa MIKpPOIpPOIECOPHUX, BUOMPATH Ta BUKOPHCTOBYBAaTH ONTHMAIbHI 3aCO0M
ABTOMATHKH.

PH12 HaBuuku npakTHYHOTO BUKOPUCTAHHS KOMIT IOTEPU30BAHUX CHUCTEM MPOEKTYBAHHS
(CAD), nigroroBku Bupo6Huirea (CAM) Ta imxxenepuux aociimkess (CAE).



5. Ilporpama HaBYAJBHOI AUCHUILIIHA
Moayas 1
3microBuii Moayasb 1. TpuBuMipHe Mo/Ie/IIOBaHHSA TBEP/AO TUILHUX JeTaJiei
aBTOMATH30BaHOro o0/1agHaHHs y ceperoBuii SolidWorks

Tema 1. OcHoBHi mnpuHUUNK 1O0YA0BH Pi3bOOBHX OTBOPIiB Ta TOHKOCTiHHHX
000JIOHKOBHUX KOHCTPYKIiH. MeToaum o0epTaHHs, NEPEHOCY, 3CYBY Ta BHKPHUBJICHHS Y
BipTyaasnomy npocrtopi Solid Works

Jlekuisni 1.Bcmyn. Baszoei komnonenmu Solid Works ma ix euxopucmanns 6 3anexcnocmi
6i0 muny npoexmoeganozo oonaonanns. I1ooynoBa oTBOpiB pi3HUX TUMIB Ta NPOoQiTIB K 6a30BHA
kommonedT Solid Works. Mozaymi Simple Hole ta Hole Wizard. TTapamerpu okpyricus. Ilepexin
BiJl MOJICIIIOBaHHS OTBOPIB JI0O TOHKOCTIHHMX 000710HOK. OCHOBHI METOAM TEPEeMIlICHHS
TPUBHMMIPHHX MOJEJCH y BipTyansHomy mpoctopi Solid Works.

Jlitepartypa: [1] cTp. 113-122, 158-172; 2] cTp. 10-42.

Jlekniss 2.Macueu mpuseumipnux enemenmie (npumimueig) ma cnocoou ix
3acmocyeanns. 36'A30K macueié ma KpuGOMIHIHMHUX NOGEPXOHb. YAG/NEHHA NPO KPUBONIHIUHI
NOBEPXHI AK CYynepno3uyiio mpusumipHux eremenmie. MaTeMaTU4H1 NPUHLUIIN CTBOPEHHS MACUBIB
eneMeHTiB. MacuBu Ta skoOianu. JIiHiiHI Ta KOMOBI TpuBUMIipHI MacuBH. KepyBaHHS MacuBaMu
eneMeHTiB. byneBi onepartii 3 macuBamu. KepyBaHHsS MacuBaMu 3a JJOMOMOTOIO0 TaOJIHIlh, MATPHILb,
BekTOpiB. [lepemileHHs MacuBiB y BipTyaJlbHOMY IPOCTOpPi 3a JOIMOMOTOK OpPTIB Ta pajiyc-
BeKTOpiB. JlOKa3 TBEpKEHHS MPO KPUBOJIHIHHY MOBEPXHIO SK CYNEPIO3UIII0 JIHIHHUX Ta
KOJIOBUX MAacHBIB TPUBHMIPHHUX €JIEMEHTIB.

Jlitepatypa: [1] cTp. 113-122, 158-172; 2] cTp. 10-42.

Tema 2. PenaryBaHHsi TPUBHUMIpHMX TBepIO0 TiJIbLHMX Mojelell y BipTyaJdbHOMY
npoctopi Solid Works. Moayai aBTOMaTH30BaHOT0 NMOIIYKY MOMHJIOK Ta iX peaaryBaHHsI
TPUBHUMIPHHUX €JIEMEHTIB.

Jleknis 3.bazoei komnonenmu mooyns peoazysannsn y Solid Works ma ix euxopucmanns
6 3anexcHocmi 6i0 mMuny npoeKmoeanozo oonaonanus. PepgaryBaHHS ecKi3iB Ta €CKI3HUX
enleMeHTiB. BupizaHHs, KOIiIOBaHHS Ta BCTaBKa €JIEMEHTIB Mojeneld. BumaneHns TBepio TUTBHUX
eleMeHTIB abo X yacTuH 3 mojenel. [lepemilieHHs TBEpAO TUIBHUX MOJIENEH y BIPTYalbHOMY
MIPOCTOPI 3a JIOTIOMOTOI0 BEKTOPHUX TNepeTBopeHb. llepexin Bix rinoOanbHOT CUCTEMH KOOPIMHAT
MOJIeJTi A0 JIOKAIBHOI CUCTEMHU KOOPJIMHAT €JIEMEHTIB Ta HaBIaKH.

Jlirepartypa: [1] cTp. 113-122, 158-172; 2] cTp. 10-42.

Jlekuisnn 4.Aemomamuzoeani mMooyni nOUIYKy ROMUIOK mMA pPeoazy6aHHs MPUSUMIDHUX
Mooenei. PenaryBanHsi CUCTEM KOOPJMHAT, BIACTUBOCTEN Ta (PI3UKO-MEXaHIYHUX XapaKTEPUCTHK
MmarepianiB TpuBuMipHux Mmozeineil y Solid Works. 3mina mociiJqoBHOCTI MOOYIOBH €IEMEHTIB.
ABTOMaTHYHE peJaryBaHHs €JIEMEHTIB IpU IMOBEPHEHHI N0 momepenHix omnepaiiil. CTBopeHHs
KaTaJIOTiB 4acTO BUKOPHUCTOBYBAaHMX TPUBUMIPHUX €JIEMEHTIB (IIPUMITHBIB). ABTOMaTH3allisl iX
MOIIYKY Ta BUKOPHUCTAaHHS B 3aJIEKHOCTI BiJl TUIIy NPOEKTOBAHOTO OOJIalHAHHS Ta 3ac0o0IB HOro
BUKOPHUCTaHHA. ABTOMAaTH30BaHI MOJYJi TOUIYKY IOMHJIOK Ta pelaryBaHHs TPUBUMIPHUX
eNIeMEeHTIB miJ] yac moOynoBu mozeneit. Momayne What’s Wrong Tta 3acobu quHamiuHOI iepe0y10Br
MOJIEJTI y PEKUMI peallbHOTo Yacy.

Jlirepartypa: [1] cTp. 113-122, 158-172; 2] cTp. 10-42.

Jlekuia 5.Cmeopenns nogepxomnn.. Mooentosannsa oepopmauii noeepxomns. . CTBOPEHHS
MOBEPXOHb MO TpaekTopii. KpuBomiHiiiHI Ta miHiM4acTi nmoBepxHi. [loBepxHI THUIy «TeNmiKOixy.
TpuBuMipHi ecki3u Ta HampsMHI KpuBi. PemaryBaHHS TPUBUMIPHUX €CKi3iB Ta KPHUBOJIHIHHHX
MOBEPXOHb. MoiemoBaHHs e opMallii MOBEPXOHb ITiJT JI€0 CHJIOBUX HaBaHTa)KEHb (PO3TATHEHHS,
3THH, 3CyB, KpYTiHHA, cTHcKaHHs). Moxayni Flex ta Rotate, xomOiHoBane nedopmMyBaHHS
KPUBOJIIHIMHUX MOBEPXOHB CKJIa/IHOT T€OMeTpli.

Jlitepartypa: [1] cTp. 113-122, 158-172; [2] cTp. 10-42.



3micToBuii Moay.ab 2. TpuBUMIpHe MOJeTI0OBAHHS CKJIAJAJIbHUX KOHCTPYKUIii, By3J1iB
Ta KPYIHOBY3JI0B€ CKJIQJIAaHHSI aBTOMATH30BaHOI0 o0/1aaHaHHs y cepenoBuini Solid Works

Tema 3. MaTpuuyHO-KOMOiHATOpPHe WiAIPYHTS omepauiii ckiaagandsa. CkiagaHHsA
OKpeMHX TBEPAOTLILHUX MoJejeil y CKIaJAJIbHY OAHMHUIIO Y BipTyajabHomy mpocropi Solid
Works Assembly.

Jlekuisn 6.0cnoeu pooomu 3 mooyrem Solid Works Assembly. IHpunyunu noéyooeu
CK1A0ANbHUX OOUHUUDL 6 3ANeHCHOCHMI 6i0 MUNYy NPOEKMO8AH020 001aonannsa. TeopeTndHi
OCHOBH TIOOYJIOBU CKJIAJAbHUX OJMHHUIL Y BIPTYaJIbHOMY MPOCTOpPi. MaTpuyHO-KOMOIHATOPHHIA
NPUHIIKI TPU TOOYIOBI CKIIQIaIbHUX OJMHHIB «3HH3Y»-«BBepx». Moayns Solid Works Assembly
1 MOro BUKOPHCTAaHHS NPH CKIAJaHHI TBEPIO TUIBHUX JETaled Ta KOHCTpyKuid. IlepemimeHHs
CKJIQJIAJIbHUX OJMHHMIIb Ta iX YacTUH y BipryaiapHOoMy mpoctopi Solid Works Assembly. Kepysaunus
MIPOIIECOM CKJIAJIaHHSI B aBTOMATU30BAHOMY PEIKUMI.

Jlitepartypa: [1] cTp. 113-122, 158-172; [2] cTp. 10-42.

Jlekuist 7.Memoo nobyooeu cknadanibHuUxX O0OUHUUDL «36EPXY»-«GHU3» MA 0COOAUBOCHMI
020 eukopucmannus. Mooyns XYZ Position. Meron noOyI0BU CKIAIaIbHUX OJUHUIID «3BEPXY»-
«BHU3». CIHpsDKEHHS CKIQJalbHUX OJWHUIL 3 OJHAKOBMMH Trab0apUTHUMH po3Mipamu abo
OJTHAKOBMMH T'€OMETPUYHHUMH MOBEpXHAMHU. Meroau moOynoBu By3miB. OOepraHHS Ta
MEepPEMIIIICHHST CKIaJabHUX OJMHMIL Y BY3Ji 3a gomomororo moxayns XYZ Position. Crymewi
BIJILHOCTI CKJIaJaJIbHUX OJMHHIIb Ta BY3IIB Y BIpTyaJlbHOMY TpocTopi. BumaneHHns ta gogaBaHHs
KOMIIOHEHTIB Y BY30J1. BEeKTOpHHIA 3B'130K TNTOOAIBHOT CHCTEMH KOOPIUHAT BY3Ja 3 JIOKAJIbHUMHU
CHCTEMaMH KOOPAWHAT CKJIQJIaIbHUX OJHHUIb.

Jlitrepatypa: [1] cTp. 113-122, 158-172; [2] cTp. 10-42.

Jlexuist 8.Cxnaoni ey3znosi koncmpykuii. Ocoousocmi nodyoosu 8y3iie muny «pomopy,
«cmamopy, «pedykmop». BUKOPUCTaHHS CKIIaTHUX METOJIB CIIpsDKEHHs. PenaryBanHs Oyab-sKOTro
KOMIIOHEHTY BYy3JIa B aBTOMaTHYHOMY DPEXHMi 3 BHKOPHCTAHHSIM MEpeXoay BiJ TI00aIbHOI 10
JIOKaJIbHUX CUCTEM KOOpAHMHAT. By3nmu 3 00epTOBUMHU pyXamu (THUIT «POTOpP») Ta MOCTYNaIbHUMHU
pyxamu (tun «cratop»). OcobnuBocTi No0y10BU 3y0UacTUX CKJIaJajJbHUX OJMHHULB Ta X CHPSKEHb
y By3ii. 3y04acTi Ta 4epBsAYHI By3lH (TUIl «peaykTop»). Kepyrodi mporpamu aBTOMaTH30BaHOi
moOyIOBY CKIaJHUX BY3J1iB. KOMOiIHAIiS BY3JIIB Y €IMHY KPYITHOBY3JIOBY OJIMHUITIO.

Jlitreparypa: [1] cTp. 113-122, 158-172; [2] cTp. 10-42.



TeMaTH4YHMII IJTaH HABYAJILHOI JUCIHHUILIIHA

HazBu 3MmicToBUX
MOJIYJIIB 1 TeM

Kinexicte ronuna

Jenna dhopma

3aouna opma

y TOMY YHCIT

y TOMY YHCITI

yCBOTO yCBOTO
JeK [Tip | 1ab| c.p JeK |Tp | 1ab| c.p
1 2 34|56 7 8 19|10 11
Moayas 1 (M1)
3microBuii MoayJs 1. TpuBuMipHe Moe/II0BaHHS TBePA0 TUILHUX JeTaJiel
aBTOMATH30BaHOIo o0/1agHaHHs y cepenouini SolidWorks
Tema 1. OcHOBHI HpUHIMIM TOOYIOBH
pi3bOOBUX  OTBOpPIB Ta  TOHKOCTIHHUX
000JIOHKOBUX KOHCTPYKLIH. Metoau 38 [101-18l20! 24 | 21121920
obepTaHHs, HIepeHoCy, 3CyBY Ta
BUKDHUBIICHHS Y BIPTYaJlbHOMY IIPOCTOPi
SolidWorks.
Tema 2. PenmaryBaHHs  TpPUBHUMIPHUX
TBEPIOTUILHUX MOJETCH Yy BiIpTyaIbHOMY
IPOCTOPi Solid Works. Moaynmi | 37 |10|—| 7 |20 | 51 |4 |—| 4 | 43
aBTOMATH30BaHOTO MOIIYKY TMOMWJIOK Ta iX
penaryBaHHs TPUBUMIPHHX €JIEMEHTIB.
Pa3om 3a 3micToBUM MoayJiem 1 75 [20|—-|15| 40 | 75 | 6 |—| 6| 63

3microBuii Moayab 2. TpuBuMipHe MO/Ie/TIOBAHHSA CKJIAJATbHUX KOHCTPYKIUIIA,

BY3J1iB Ta KPYIIHOBY3JI0Be CKJIA/IaHHS AaBTOMATH30BaHOI0 00/1aHAHHS Y cepenoBuini Solid

Works

Tema 3. MatpudHo-KoMOiHaTOpHE
MIATPYHTA onepariii ckiagands. CkiaganHs

OKpeMHX  TBepAOTUIbHUX Mojemed y| 45 |10|-[35| 5 45 | 6 |—|12| 27
CKJIIaJaJIbHY OJUWHHILIO Y BipTya.TII)HOMy
npoctopi Solid Works Assembly.

Pa3zom 3a 3micToBUM MoayJiem 2 45 10| -135| 5 45 6 |—1|12 | 27
Yeboro roaus 3a M1 120 |30 |- (45| 5 | 120 |12 |— |18 | 90
Moayas 2 (M2)

IHA3 — KypcoBa po6ora N |- |- =19 9 |[-|-|-1290
Pasom 3a kypcom 210 [30|-|45|135| 210 |12 |- |18 180

(M1 +M2)




Temu NPAKTUYHUX 3aHATH

[IpakTruHi 3aHATTS HE TIepen0aYeH] HaBYAITHbHUM TUTAHOM.

Temu J1alOpaTOPHUX 3aHATH

Haszsa Temu

Kinexicte

IroauH

Jenna
dhopma

3aouna
dbopma

Bcerynue 3ansarTs. Texnika Oe3nekw TpW BHUKOHAHHI
po6it. O3nHaliomiieHHS 3 TpadikoM BHUKOHAHHA POOIT.
Bumoru 1o opopmiieHHs 3BITIB 3 1a00paTOPHHUX POOIT.
Jlabopamopua poboma 1 .3HaiOMCTBO 3 BIPTyaJbHUM
npocropom Solid Works.

Jlabopamopua poboma 2. TloOymoBa TBEpAOTILIHHUX
MoJIesiel 3 OTBOpPAaMU MOCTIHHOTO Ta 3MIHHOTO JliaMeTpiB
10 TOBXKHUHI.

Jlabopamopna poboma 3. IlobymoBa TBEpIOTUILHUX
Mozaenet 3 pizpOoBumMu  orBopamu. lloOymoBa
TOHKOCTIHHHX JI€TaJIeil BEPCTaTHOTO 001 THAHHSI.

Jlabopamopna poboma 4. lloOymoBa 00OIOHKOBUX
KOHCTPYKIIA pi3HUX TUMIB ['aycoBOi KpUBWHH, IO
BUKOPHCTOBYIOTHCSl Y BEpCTaTHOMY 00J1a THAHHI.

Jlabopamopna poboma 5. PobGora 3 macuBamu
TPUBHMIPHHX eJleMeHTiB. JIIHIHHUIA Ta Kpyroil MacHBH.

Jlabopamopna poooma 6. bynesi onepariii 3 MacUBamH.
KepyBanns macuBamu. Moxymi Deam Expert, Feature
Management.

Jlabopamopna poboma T.PeparyBaHHS TPHUBHMIPHHX
Mojiesiell  TBEPJIOTUIBHUX  €JIEMEHTIB  BEpPCTaTHOTO
oOmannanus. Komannu Move, Rotate, Penetrate.

Jlabopamopna poboma 8. Ilepexin Bi TBEpJO TiAbHOI
MoOIedl pJeTrajml g0 MOAEN CKJIAamaiabHOI  OIWHMIL.
Po3pobka 1BOX JIeTaJIbHUX CKJIaJaJIbHUX OJIMHHIIb.

Jlabopamopna poboma 9. TloOymoBa TPHUBHMIPHHX
ecki3iB. Mopayni nobymoBu  kpuBux. IloOyzmoBa
TPUBUMIPHUX KPHUBOJIHIHUX TOBEPXOHb Ha OCHOBI
CIUIaifHIB BUCOKUX NOpsAKiB. [ToBepXHi THILY «T€TiKOII».

10

Jlabopamopna poboma 10. TloOymoBa CKJIagaTbHUX
onuuuie. [lobymoBa ri00anbHOI CHCTEMHU KOOpIUHAT
CKJIQIAJTbHOI OJIMHUII Ta JIOKAIBHUX CHCTEM KOOpPJIUHAT
neraneil. 3aaHHs BEKTOPHUX 3B’SI3KiB MI>K HUMH.

11

Jlabopamopna pooboma 11. BiptyanbHe nepopmyBaHHS
BY3JIIB Ta CKJIaJaIbHUX OAMHUIL. Komanmu 3cyBy,
3TUHY, KPYTiHHS, DPO3TSATHEHHS Ta 3cyBy. KepyBaHHs
BEJIMYMHOIO Ta HAIPSIMKOM JieopMaliii.

12

Jlabopamopna podooma 12. TloOymoBa By3IiB Ta
CKJIaJJAIbHUX OJIMHUIIb 32 IPUHIUIIOM «3HHU3Y»-«BBEPX».
PenaryBanus ckiagaabHUX ofuHHIL. Moayias What’s
Wrong.

13

Jlabopamopna poboma 13. PenaryBaHHS CKIaJanbHUX

10



OMWHMIIb 3a Jomomororo wmoxyis Feature Palette.
[TobymoBa By3miB Ta CKIAQJAIbHUX OJWHHI 32
MIPHUHITUIIOM «3BEPXy»-«BHH3». Moayas XY Z Position.
Jlabopamopna poboma 14 .BupaneHHs Ta 10JaBaHHS
14 KOMIIOHEHTIB y By30il. CKJIalaHHs BY3J1iB 3 00EpTOBUMHU 4 5
pyxamu (TUII «pOTOpP») Ta NOCTYNAJIbHUMHU PyXaMH (THII
«CTATOPY).
Jlabopamopna poboma 15. CkiagaHHsS BY3IiB 3
15 3y6LIaCTI/IMI/‘I Ta YEPBAYHUMHU CKIANATLHUMH OJUHUISAMH. 4 1
CxiaganbHi  OMWHMII 3 BaliB-IecTepeH  (TUI
«PEIYKTOPY).
Pazom 45 18
Camocriiina po6ora
3aB1aHHs JJI CAMOCTIHHOI podoTH
KinpkicTs rogun
Ne
3/11 Buy pobotu Jlenna 3aouHa
dopma dbopma
1 | ITigroroBka A0 JEKLIMHUX 3aHATH 5 10
2 | IlizroroBka 10 1a00paTOPHUX POOIT 10 10
3 | IlinrotoBKa 10 MOTOYHOTO MOAYJIBHOTO KOHTPOJIIO 10 35
4 | TligroToBKa 70 eK3aMeHy 20 35
5 | [nguBigyansHe 3aBaanHs (KypcoBa po0OoTa) 90 90
Pa3zom 135 180

InauBinyanbHe HAYKOBO-10CIi/IHE 3aBJaAHHA
[HauBiAYyalbHUM 3aBIAHHSAM Ui CTYACHTIB J€HHOI Ta 3a09HOI ()OpM HABUAHHS € KypcoBa
poboTa, siKa CKJIAJA€ThCs 3 PO3PaxXyHKOBO-TOSICHIOBAJIbHOI 3amucku Ha 25...30 c. Ta rpadiunoi
yacTUHM 3 JBoX apkyunB (popmar Al). Tema Ta 3MicT KypcoBoi poOOTH IOB’si3aHl 3
NPOEKMYBAHHAM AGMOMAMU306AHO20 BEPCIMAMHO20 O00IAOHAHHA 3A O0ONOMO2010 CUCHIEM
MPUBUMIPHO20 MOOENIO6AHHA MA YAPAGNAIOUUX RPOZPAM Yy GIPMYAIbHOMY RPOCHIOPI
SolidWorksons konxkpemnozo muny eepcmamie 3 9IIK.

6. MeToau HaBYaHHS, 32CO0MIiarHOCTUKUPE3Y/JIbTATIBHABYAHHS Ta METOAIB iX
AEeMOHCTPYBAHHSA

MeTtoaaMu HaBYaHHS €:

v’ Jlnst IeKIidHUX 3aHATH — JIEKIIis, TFOCTPYBAHHS, po0OTa 3 JIITEPATYPOIO, IIOSICHEHHS.
v’ Jlns nabopartopHux po0iT — iHcTpyKTax, jaboparopHa po0oTa, poboTa 3 JiTeparyporo.
3aco0amu OI[IHIOBAaHHS Ta METOJIaMH IEMOHCTPYBAaHHS PE3yJIbTaTiB HABYAHHS €:

1. Exkzsamen;

2. KOHCIIEKT JIeKIiii;

3. Tlpesenrarii pe3ynpTaTiB BAKOHAHHUX JIAOOPATOPHUX POOIT;

4

3aB/iaHHs Ha JJabOpaTOpHOMY 00JIaIHAHH],
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5. CryaeHTCBKI pe3eHTallli Ta BUCTYIH Ha MOPIYHUX HAYKOBO-TIPAKTUIHUX KOH(MEPEHITISAX:
«IHHOBaIIi B CymHOOYIyBaHHI Ta OKEAHOTEXHIII», «AKTyalabHI MPOOJIEMH 1H)KEHEPHOT
MEXaHIK{ Ta TeXHOJIOTii MammrHoOynyBanHs» (Ykpaina, Muxonais, HYK imeni agmipana
Makapoga), «MicroCAD. Iadopmariiini TexHoOril: Hayka, TexHika, ocBiTa» (YKpaiHa,
XapkiB, HTY «XIIl»), «AkTyanbHi npo0iieMd OOYUCIIOBATIBHOI MEXAHIKM Ta MIIIHOCTI
KOHCTpyKIi» (YKpaina, 3anopixoks, SHTY).

7. ®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHS cTyieHTa OLiHIoITheA 32 100-6aIbHO0 CHCTEMOI0 YHIBEPCHUTETY.

[TimcymKkoBa oIliHKa HaBYAJILHOTO KYPCYy BKJIIOYAE B ce0€ OI[IHKHM 3 MOTOYHOTO KOHTPOJIIO 1
OLIIHKU 3aKJIIOYHOTO €K3aMeHY. Y KO)KHOTO KOMIIOHEHTa CBOS YacTKa B 3arajibHiil CHCTEMi OIIHOK.
VY npomiKHUX OIIHKaX CTYJIEHT Moke HaOpaTu 60 6auiB. I1inq KOMIIOHEHTOM MPOMIKHHUX OIIIHOK
PO3YMIIOTBCSI TOTOYHI OLIHKH MPOTATOM CEMEeCTpy (BUKOHAHHS Ta 3aXUCT JIa0OpaTopHUX poOiT i
IiIFOTOBKA KOHCIIEKTY JICKITIH JJIsl CTYJIEHTIB JICHHOI Ta 3a04HO1 JOpMHU HAaBUAHHS).

Jns cryneHTtiB aeHHOi (OpMH HaBYaHHS TOTOYHHMHA KOHTPOJIb BKIIIOYAE OLIHIOBAaHHS
BUKOHAHHSI Ta 3aXUCTy JabopaTopHUX POOIT 3a MarepianamMu 1-ro Ta 2-rO 3MICTOBUX MOJYIIIB.
CTyIneHTH BHKOHYIOTH Ta 3aXWIIAI0Th Ja0OpaTOpHi poOOTH Y BCTAaHOBJICHI TepMiHH. MakcumaibHa
KUIBKICTh 0aiiB 3a KOXKHY JIa0OpaTOpHY pOOOTY CTAaHOBUTH 3 Oau 3 ypaXyBaHHSM MPABHIIBHOCTI Ta
SKOCTI ohOopMIICHHS 3BITY, 0OpOOKH pe3ybTaTiB JOCTIAIB Ta BUCHOBKIB, a TaKOX BIIMOBiIEH Ha
KOHTPOJIbHI 3anUTaHHs. MakcUMallbHa OIlIHKa CTyJIeHTa 3a JJaHUW KOMIIOHEHT rporpamu 45 Gaiis
(15 pobit o 3 Gainn).

Crynentu 3a04yHOi ()OpMH HaBUaHHS BHKOHYIOTH Ta 3aXHILNAIOTh JIAOOpPaTOpHI POOOTH.
MakcumaibHa OIliHKa CTYCHTa 3a JabopaTopHi pobotu45 6anis (15 pobirt o 3 6ain).

MaxkcuManbHa OIiHKa CTYJEHTIB JIEHHOI Ta 3a04HOi ()OpMHU 3a KOHCIEKT JieKiiiil5 Gamis (3
TeMU 110 5 6aiB).

CryneHTu JeHHOI Ta 3a04HOI (OpMHU HaBYAHHS CKIIAJAIOTh 3aK/IOYHUM ek3ameH. [lutoma
Bara eK3aMeHy B 3arajibHiil cuctemi omiHoK — 40 6aniB. Ek3ameH npoBoUThCS B TUCHMOBIH (opmi.
Ex3amenaniitnuii Oier Bkitodae 4 muranHs. MakcumanbHa KUIBKICTh 0alliB, IKy HaOUpae CTyACHT
3a BiMOBIAL HA oHE TuTaHHs — 10 Gais.

[TpaBo 31aBaTH 3aKIIOYHUN €K3aMEH JA€ThCS CTYIEHTY, KU 3 KOXKHOTO BUIY MOTOYHOTO
MOJYJIBLHOTO KOHTPOJI0 Habupae He MeHie 60 % Big MakcUMalibHOI KiTbkocTi OamiB. [lizcymkoBa
OLlIHKa HaBYAJIBHOTO KYypCy € CYMOIO NPOMDKHHMX OLIHOK 1 OIIHKM ICOUTY. SIKIIO cymapHa
KUIBKICTh OalliB 3 MOTOYHOTO MOJYJIHHOTO KOHTPOJIIO CTaHOBUTH MeHmie 60 %, cTymeHT Mmae
MIOBTOPHO BUKOHATH J1a00OpaTopHi poOOTH.

3apaxyBaHHS KPEAWTIB HABUAJIbHOTO KYypCy MOMKIWBO TUIBKM TICHAS JOCSTHEHHS
pe3ynbrartiB, 3amnanoBanux PITH/I, mio BupaskaeThcs B OJHINM 3 MO3UTUBHUX OILIIHOK, IEpeI0aueHuX
YUHHUM 3aKOHOJJAaBCTBOM.

@DopMH KOHTPOJIIO Pe3yJIbTATIiB HABYAJIBHOI TisIbHOCTI CTY/IEHTIB TA iX OLiHIOBAHHS
KinbkicTs
oaJjiB

KpwuTepii oniHioBaHHs J1a00PATOPHHUX 3aHATH

PoOota BuKOHaHA y BCTaHOBJIEHUH TepMiH. CTYAEHT BUKOHYE J1abOpaTopHY
poOOTy CaMOCTIHHO 3TiIHO METOJUWYHMX BKa31BOK; YITKO (OPMYIIOE METY
pOOOTH Ta OCHOBHI MOJIOXKEHHS TEOPii; 3aCTOCOBYEKOPEKTHI METOIU 00pOOKHU
3 OTPUMAaHUX pe3yJAbTaTiB Ta KOMITIOTEpHI TPOTpaMH; Y BHUCHOBKax
HA/Ia€KOPEKTHY 1HTEPIIPETallil0 pe3yJbTaTiB; 3BIT BIANOBIZa€ BUMOIaM [0
obopmiieHHs JabopaTopHux poOIT. CTyAeHT MNpaBWIBHO BIAMOBITAE Ha
90...100 % KOHTPOJBHUX 3alIUTAHb.

PoGora BukoHaHa y  BcTaHOBIeHMH  TepMiH. CTYAEHT  BHKOHYE
2,5 1a60paTOpHYPOOOTY 3TiTHO METOJUYHUX BKA31BOK, 1HOII MICIIsI KOHCYIbTAIIN
BUKJIa/Ia4ya; NPaBWIbHO (QOPMYINIIO€ MeTy poOOTH Ta OCHOBHI IOJIOKEHHS
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TEOPii; B IIJIOMY NIPaBUJIBLHO CKJIAJA€E 3BIT Ta POOUTH BUCHOBKH; BIJIIOBI/Ia€ Ha
74...89 % KOHTPOJBHUX 3aMUTAHb.

PoGora BukoHaHa 'y BcTaHoOBIeHHMH TepMmiH. CTyAeHT  BHUKOHYE
1ab0opaTopHYypoOOTYy 3TiHO METOJAMYHUX BKA31BOK, CKJIAJIA€ 3BIT, IO MICTHTH
HETOYHOCTI Y BUCHOBKAX Ta MOMMJIKH; BiamoBinae Ha 60...73 % KOHTPOJILHUX
3aIllMTaHb.

1,5

Po0GoTa BMKOHAHA 3 MOPYIICHHSM BCTAHOBJICHUX TepPMiHIB. CTyJICHT BUKOHYE
nabopatopHy poOOTY Ticisi KOHCYJIbTAIM BUKIAAaya; CKIAgae 3BiT, MIO
MICTUTh 3HA4YHI HETOYHOCTI Y BUCHOBKAaX Ta IMOMWJIKH; BiarnoBijnae Ha 35...59
% KOHTPOJIbHUX 3alUTaHb.

PobGoTa BMKOHAHA 3 MOPYIICHHSIM BCTAHOBJIICHHUX TepMiHIB. CTYIEHT BUKOHYE
nabopartopHy poOOTY Micisi KOHCYJIbTAIM BUKIAJauya; CKIagae 3BiT, MIO
MICTUTh 3HaYHI HETOYHOCTI Y BUCHOBKAaX Ta MOMUJIKH; BiJIITOBIIa€ MEHIIIE HIXK
Ha 35% KOHTPOJIBHUX 3aITUTAHb.

Maxcumanvna oyinka cmyoenma 3a OaHuil KomMnoHewm npoepamu 45 6anis
(15po6im no 3 6anu).

KinbkicTh
oaJiB

Kpurepii oniHIOBAaHHSI KOHCIIEKTY JIeKIii

5

[lutaHHs JIEKIid TEMH PO3KPUTI IOBHICTIO, MaTepiaJ JIeKIId MICTHTh
BiJIMIOBITHI PUCYHKH, TAOIUII i POpMYITH.

[TutanHs OLIBIIOCTI JEKIIA TEMH PO3KPHUTI MOBHICTIO, aje JesKi MoTpedyoTh
JIOTIPALIIOBAHHS, MaTepian JEKIii MICTHTh BIIMOBIAHI PUCYHKH, TaOnwii ¥
dbopmynu.

[TuTanHs 3HAYHOT KUTBKOCTI JIEKIIIH TEMH PO3KPUTI HE IOBHICTIO 1 MOTPEOYIOTh
JOTIPAIIOBAHHA, NESAKi JIeKIii He MICTATh BIAMOBIAHI PUCYHKH, TaOmuii i
dbopmyu.

[TutanHs OUIBLIOCTI JEKUIA TEMH PO3KPHUTI HE IMOBHICTIO 1 MOTPeOyIOTh
JOTIPALIOBAHHSA, a JIeKIii HE MICTATh BIAMOBINAHI PUCYHKH, TaOmUmi ¥
bopmynu.

[TutanHs OLTBIIOCTI JICKI[IH TEMU HE PO3KPHTI.

Maxcumanvna oyinka cmyodenma sa oanuti komnonenm npoepamu 15 6anis (3
memu no 5 6anie)

KiabkicTs
oaJsiB

Kpurepii oniHIOBaHHS eK3aMeHY

10

BianoBige Ha mMUTaHHS MOBHA, MIATBEPKEHA BIAMOBIIHUMHU (OpMyIaMu Ta
UTFOCTPAaTUBHUM MaTepiajoM, BKIIOUAE aHATI3 Ta apTYMEHTOBaH1 BUCHOBKH.

BianoBige Ha mMUTaHHS MOBHA, MiATBEPKEHA BIAMOBIIHUMHU (OpMyIaMu Ta
UTIOCTPaTHBHUM MatepiajioM, BKJIIOYa€e aHalli3 Ta apryMEHTOBaHI BHCHOBKH,
ajie MICTUTh HE3HAYHY KUIbKICTh APIOHMX MOMMIIOK.

BinnoBige Ha OUTAaHHSA JIOCTaTHBO IIOBHA, YAacTKOBO MiATBEpIKEHA
BIANOBIAHUMHU (OpMyJIaMU Ta LIFOCTPATUBHUM MarTepiajioM, MICTUTh 3HAUHY
KUIBKICTh JIpiIOHUX TOMMJIOK.

BinmoBinp Ha THWTaHHS HEMOBHA, YAaCTKOBO IMiJITBEpP/DKEHA BiAMOBIIHUMHI
dopMynaMu Ta UIIOCTPAaTUBHUM MarepiajioM, MICTUTh 3HAa4YHY KUIbKICTb
rpyoux Ta IpiOHUX MOMUJIOK.

BinmoBine Ha mnMTaHHA HENMoBHa a0o0 BIACYTHS, HE MiATBEp/HKEHA
BIAMOBIAHUMHU (OpMyJIaMU Ta LIFOCTPAaTUBHUM MarTepiajioM, MICTUTh 3HAUHY
KUIBKICTh TpyOuX Ta JIpiOHUX MOMUIIOK.
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Makcumanvna oyinka cmyoenma 3a oanuii komnonwenm npozpamu 40 danie(4
numanns no 10 6anie).

ITapameTpu
OLIIHIOBAHHSA

KinpkicTh
oaJiB

Kpurepii oniHoBanHs1 KypcoBoi popooTn

IHosicHoBaJIbHA
3alHUCKA

36...40

3MICT 3amMCKM BIANOBiJa€ 3aBIaHHIO, IIOYATKOBI JaHi,
PO3paxyHKOBi ()OpMYII Ta HEOOXITHI BETUYMHUA OOTPYHTOBaHI
Ta BHOpaHI NPaBWIBHO, PO3PaXyHKH HE MICTITh MOMUIIOK;
HasBHI TIOCWJIAaHHS Ha BUKOPHCTaHY JITEpaTypy; oOpMIICHHS
3allUCKU  BIANOBigae craHmapry. PoOora BHKOHYBamach
CHCTEMaTHYHO Ta BYACHO MOJAaHA HA NEPEBIPKY KEPIBHUKY.

30...35

3MICT 3amMCKM BIANOBiJa€ 3aBIAaHHIO, IIOYATKOBI JaHi,
pO3paxyHKOBi (opMylIn Ta HEOOXiJHI BEIWYUHU BUOpPaHI
NpaBWIbHO, ajie HE 3aBXKAM OOrPYHTOBaHi, pO3pPaxyHKH
MICTSTh HE3HAYHy KUIBKICTh JpiOHMX TIOMWJIKHM; HasiBHI
NOCWJIAHHS Ha BHUKOPHCTaHy JIiTepaTypy; O(OpMIICHHs
3alUCKM  BINOBiMae craHgapty. PobGoTa BHKOHyBaJIach
CHCTEMaTHYHO Ta BYACHO MOJIaHA HA MEPEBIPKY KEPIBHUKY.

24...29

3MICT 3amMCKM BIANOBIZA€ 3aBJAHHIO, I[IOYATKOBI JaHi,
pO3paxyHKOBi (opMynn Ta HEOOXiJHI BEJIUYUHH BUOpPaHI
NpaBWIbHO, aj€ BIJCYTHE iX OOIrpYHTYBaHHS; pPO3PaXyHKH
MICTSTh 3HA4YHY KIJIbKICTh JpIOHUX MOMMJIOK; BiJICYTHI
NOCWJIaHHS Ha BHUKOPHCTaHy JIiTepaTypy; O(OpMICHHS
3allUCKU HE BiANOBimae cranmapry. Pobora BUKOHYBaJiach He
CHUCTEMaTHMYHO Ta T[IOJaHAa Ha TMEPeBIpKY  KEpIBHUKY 3
MOPYIICHHSIM IJIaHY BUKOHAHHS KypCOBOT1 poOOTH.

3MICT 3amMCKM BIANOBIZA€ 3aBJAHHIO, I[IOYATKOBI JaHi,
pPO3paxyHKOBi (OpMyNIH Ta HEOOXITHI BENMYMHH HE 3aBXKIU
BUOpaHi NMPaBWIBHO; PO3PAaXYHKH MICTATh 3HAYHY KUIBKICTh
rpyOMX TOMWIOK; BIACYTHI TOCHJIAHHS Ha BHKOPHUCTAHY
miTepatypy; opOpMIICHHS 3aMMCKXA HE BIJIOBIJIA€ CTaHAAPTY.
Po6ota BuKoHyBanach He CUCTEMaTHYHO, MOJaHa Ha IEPEBIPKY
KEepIBHUKY 3 TMOPYIICHHSM IUIAHYy BUKOHAHHS Ta IMOTpeOye
3HAYHOTO JOTPAIIOBAHHS.

PoGota He BHKOHYBasiach a00 3MICT 3alUCKA HE BIAMOBIIA€
3aBJIaHHIO Ta NOTPeOye MOBTOPHOTO BUKOHAHHSI.

I'pagiuna
YacTHHA

18...20

KpecnenHs BianoBijae 3aBJaHHIO, BUKOHAHO aKypaTHO Y
BignoBigHOCTI 10 BUMor €CKJI, Hece moBHY iH(OpMALIiIO MTPO
KOHCTPYKIII0O KOTJIa Ta BYAaCHO I[IOIaHO Ha MEPEBIPKY
KEpiBHUKY.

15..17

Kpecnenns BianmoBimae 3aBAaHHIO, BAKOHAHO aKypaTHO, aje 3
He3HayHUMH BigxuieHHsMH Bijg Bumor €CKJI, mece moBHY
1H(popMalito po KOHCTPYKLIIO CIIPOEKTOBAHOTO
ABTOMAaTU30BAaHOTO  BEpPCTaTHOro  OOJaJHaHHA 3  HOro
TPUBUMIPHOIO MOJCIUTI0O Ta BYACHO TMOJAHO Ha TIEPEBIPKY
KEPiBHUKY.

12..14

Kpecnenns BiamoBizae 3aBIaHHIO, aje BUKOHAHO HEAKypaTHO
Ta 31 3HAUHMMU BigxwieHHsMmH Bixg Bumor €CKJI, He Hece
NoBHY  1H(QoOpMalil0o TOpo  KOHCTPYKIIO  BEPCTAaTHOIO
oOnajiHaHHA, alleé Ma€ Horo TPUBUMIPHY MOJEINb Ta MOAAHO Ha
MIEPEeBIPKY KePIBHUKY 3 TIOPYIICHHSIM TUIAHY BUKOHAHHS.
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Kpecnenns BiamoBizae 3aBIaHHIO, aje¢ BUKOHAHO HEaKypaTHO
Ta 31 3HaUHMMHU BigxwineHHsMmH Bin Bumor €CKJl, He Hece
MoBHY  iH(oOpMaIil0o PO  KOHCTPYKIKO  BEPCTAaTHOTO
o0agHaHHA Ta HE Ma€ HOro TPUBUMIPHOI MOJENI, MOAAHO HA
NEPEBIPKY KEPIBHUKY 3 IMOPYIICHHSM IUIaHY BUKOHAHHS Ta
0TpeOye 3HAUHOT'O TOIPALIOBAHHS.

PoGora He BuKOHyBajzach ab0 KpecCIeHHS HE BIAMOBigae
3aBJIaHHIO Ta OTPEOy€E MOBTOPHOTO BUKOHAHHSI.

36...40

CTymeHT 4YiTKO Ta CTHUCIO BHUKJIANAE METy Ta OCHOBHI
pe3yabTaTté poOOTH, MOKA3ye INIMOOKI 3HAHHS 3 TEOPETHYHOTO
Marepily, BMUIO BHKOPUCTOBye TpadidyHuUii  Marepia,
BIICBHEHO 1 JOKJIAQJHO BIANOBiae Ha YCi TOCTaBIIEHI
3aIlTUTaHHS.

30...35

3axucr podoru

CTymeHT dYiTKO Ta CTUCJIO BHUKJIQJa€ METy Ta OCHOBHI
pe3ynbTaTH poOOTH, TOKa3zye M00pi 3HAHHS 3 TEOPETHYHOTO
MaTepily, BMIJIO BHUKOPHUCTOBYE rpadiuyHHii MaTepian, aae
MPaBWJIbHI BIJMOBIAI HAa MEPEBaXXKHY KIIbKICTh 3allUTaHb, alie
HE 3aBXIU YIEBHCHWW B apryMeHTallll, Yd HE 3aBXIU
KOPEKTHO ii (hopMyITIOE.

24...29

CryneHT BIEBHEHO BHUKJIAJA€ METY Ta OCHOBHI pe3yJabTaTh
po0OTH, TOKA3YeE 3a10BIIbHI 3HAHHA 3 TEOPETUYHOTO MaTepiy,
BUKOPUCTOBYE rpadiuyHMii MaTepiaj, Ia€ MpaBWIbHI BiAMOBII
Ha OUIBLIICTH 3alUTaHb, aje [JOMYCKAae HETOYHOCTI Y
BIITOBIAAX HA 3alIUTAHHS.

CrTyneHT HEeBIEBHEHO BHUKJIAJIA€ METY Ta OCHOBHI pe3yJbTaTH
poOoTH, TIOKa3ye HE3aJOBUIbHI 3HAHHS 3 TEOPETUIHOIO
MaTepiny, JONMYyCcKae CYTTEBI HETOYHOCTI Yy BIAMOBIIAX Ha
3alUTaHHS Ta MA€E MirOTYBATHCS 0 TIOBTOPHOTO 3aXHCTY.

Po0oTa He BUKOHYBaJIaCh.

Makcumanvna oyinka cmyoenma 3a OaHUll KOMHOHEHM
npoepamu 100 6anis

IloToYHHMiT MOAYJIbHUI KOHTPOJIb

dopma MaxkcuMasbHa KUTbKICTh OalliB
KOHTPOJTIO Jlenna ¢popma 3aouna dhopma

BuxonaHHs Ta 3axucT 1a00paTOpHUX POOIT 15*3 6amu = 45 | 15*3 6aym = 45

Koncnekt nexuii

3*5 6aniB =15 | 3*5 6aniB =15

Bceboro 60 60

8. Kpurepii oniHiOBaHHs pe3yJIbTaTiB HABYAHHS

Jlenne BiggisieHHst
Bua pobotu Kinexicte OaiiB
JIaGoparopna pobota Nel 3
3M 1 Tl JlabopaTopna podora Ne2 3
JlaboparopHa poborta Ne3 3
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JIaGoparopHna pobota Ned 3
JlaGopaTopna pobota Ne5 3
JIaboparopHa po6oTta Neb 3
JIaboparopua po6ota Ne7 3
T2 JlaGopaTopna pobota Ne8 3
JIaboparopua po6ota Ne9
Jlaboparopua podora Nel0 3
JlabopaTopna pob6oTa Nell 3
JlabopaTopna pob6oTa Nel?2 3
3M 2 T3 Jlaboparopua podora Nel3 3
JlaGopaTopna pobota Neld 3
JlabopaTopna pob6oTa Nel5 3
Tl KoHcnekr yekiiit )
3M1
T2 Koncnexr nekmii 5
3M 2 T3 KoHcnekr yekiiit 5
[TizcymMKOBHI KOHTPOJIb Ex3amen 40
Cyma 100
3aouHe BiggiTeHHs
Bua pobotu Kinexicts OaiiB
JIaGopatopHna podota Nel 3
JIaGopatopHa podoTa Ne2 3
Tl JIaGoparopHa poGoTta Ne3 3
S JlabopaTopHa pob6oTa Ned 3
JIaGopatopHa podota Neb 3
JIaGopatopHa podota Ne6 3
T2 JlaboparopHa po6oTta Ne7 3
JIaGopatopHa podota Ne8 3
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JIaGopatopHa podota Ne9 3
JlabopaTopna po6ota NelO 3
Jlaboparopna podora Nell 3
Jlaboparopna podora Nel? 3
3M 2 T3 JlabopaTopna pob6oTa Nel3 3
JlabopaTopna pobota Neld 3
Jlaboparopua podora Nel5 3
T1 Koncnexr nexmiin 5
3M1
T2 KoHcnekr yekiiit 5
3M 2 T3 KoHcrekr nekiii 5
[TincyMKOBUI KOHTPOJIb Ex3amen 40
Cyma 100
Kpurepii oniHroBaHHs1 BAKOHAHHSI KYPCOBOI po00TH
[mrocTparuBna
[ToscHiOBanbHA . 3axucr
(rpadiuna) . Cyma
3aImcKa KypcoBoOi poOoTH
JacTHHA
10 40 1o 20 1o 40 100

9. IHCTpYMeHTH, 00/1aJTHAHHS Ta MporpaMHe 3a0e3nevyeHHs], BUKOPUCTAHHA AKHUX Nepeadayae
HaBYaJbHA THCHMILIIHA

Sk HaouyHMI MaTepian Ha JIEKLISX 1 MPAKTUYHUX 3aHATTSIX BHKOPHUCTOBYIOTHCS: albOOMH,
IUIAKaTH Ta cJaiau, TPUBUMIPHI MOJeNi BEpCTaTHUX IPUCTOCYBAaHb; MAaKeTH BEpPCTATHUX
MPUCTOCYBaHb, HOPMATHBHI JIOKYMEHTH Ta JOBIIHUKH; TPUKIATN MPOEKTHUX PO3PaXyHKIB
peambHUX MPUCTOCYBaHb pi3HUX THMiB BepctariB 3 YIIK Ta yHIBepcanbHHX BepCTaTiB;
BiJleomMarepiaiy, aHiMauli moOyJqoBH Ta Ae(POpPMYBAaHHS CKJIAJalbHUX OAMHMIL B BIPTyaJbHOMY
npoctopiSolidWorksrormo. JlekiiitHi 3aHSTTS TPOBOAAThCS Ha Kadeapi iHKEHepHOI MEXaHIKH Ta
TexHojorii MamnHoOynyBanHss HYK B cnemianbHoMy KoMIT t0oTepHOMY KJjiaci, a 1a0opaTopHi — B
nabopaTopii agUTHBHHUX TEXHOJIOTIH Ta KOMII'IOTepHOMY Kiaci. Bci maboparopHi poOotu Ta
KypcoBa po0OTa BUKOHYETHCS 3a JIOTIOMOTOFO JTilleH30BaHoi KoMt toTepHoi mporpamuSolidwWorks.

9. PexoMeH10BaHi J:kepesa ingopmaii

OcHoBHa JiTepaTypa
1. Byunncekuit M. S. OcHoBu TBOpeHHs MammH: miapyyHuk / M. S. Byuuncekuii, O.
B.I'opuk, A. M. Yepnsscbkuii, C. B. SIxin; 3a pen. O. B. I'opuka. — Kui : Bunasuu- urso Jlipa-
K,2020. -448 ¢

17




2. David E. Weisberg The Engineering Design Revolution. [Enextponnuii pecypc].
Pexxummoctyma: http://cadhistory.net.

3. SolidWorks. [Enextponnuii pecypc]. Pexxum nocryma: https://www.solidworks.com.

4. SolidWorks. [EnextponHMit pecypc]. Pexum
noctynahttps://www.softkey.ua/catalog/sapr/solidworks/#detail_text.

5. PTC. [Enexrponnuii pecypc]. Peskum mocryma: https://www.ptc.com.

6. Siemens Digital Industries  Software. [Enextponnuii  pecypc]. Pexum
noctyna:https://www.plm.automation.siemens.com.

7. Dassault Systémes. [Enexkrponnuii pecypc]. Pexxum nocryna: https://www.3ds.com.

8. ACTY 3321 2003 Cucrema KOHCTPYKTOPCHKOI JOKyMeHTarlii. TepMiHM Ta BU3HAUEHHS

OCHOBHUX NOHATh. — [Yunnuil Bix 2003-12-08]. Bua. odiu. Kuis: epxcranmapt Ykpainu,
2005.51c.

9. ACTY 2226-93. ABtromaru3oBaHi cuctemu. TepMinu Ta Bu3HaueHHs. —|UnaHaMIA Binl994-
07-01]. Bun. odirr. Kuis: JlepxcTanmapt Ykpainu, 1994. 93c.
http://online.budstandart.com/ua/catalog/doc-page.html?id_doc=619377.

JonomixHa jJitepatypa

1. OcHOBH HaYKOBHX JIOCTIJUKEHb y IPUKIAHUAX 3aadax: HaBy. IMOCi0. U CTYA. BUIL. HABY.
3ak./ JI. O. KpuBorusic-Bononina, O. M. I'aBBa, B. JI. fposwii, C. B. Tokapuyk. — KuiB Craip,
2016.—-272 ¢

2. Ilonmsxosa }O. B. Opranizamiiina Tta gocmigHa cragii HAyKOBOTO  JOCIIJKECHHS
[EnexTpoHHUM pecypc]. Pexum JIOCTYILY:
http://www.lute.lviv.ua/fileadmin/www.lac.lviv.ua/data/kafedry/MEV/Poljakova/Lection

Indopmaniiini pecypcu B iHTepHer
1. https://vseosvita.ua/library/konspekt-lekcij-metrologia-i-standartizacia-136699.html
2. https://buklib.net/books/35966/
3. http://csm.Kiev.ua/index.php?lang=ru
4. https://stud.com.ua/1266/tovaroznavstvo/metrologiya_standartizatsiya i_sertifikatsiya
5. http://geo.univ.kiev.ua/images/doc_file/navch_lit/PosibnykA5K.pdf
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JOJATOK
Pe3yabTaTu neperJisigy po604oi nporpaMu HaBYAJbHOI JUCUMILIIHA
«IIporpamyBaHHsl Ta CHCTEMH NPOEKTYBAHHS YIPABJIAIYNX NPOrpPaM aBTOMATH30BAHOT0
oosagHanusa (CAM cucreMu)»

Temu Jexkuiii

No Kinekicte ronuna
Hazpa Temu
3/m Jlenna popma | 3aouna dopma

Pazom

Temmu 1a00paTOPHUX 3aHATH

No Kinekicts ronua
Hazpa Temu
3/m Jlenna popma | 3aouna dopma

Pazom

3MiHM 710 poOo4oi mporpamMu HaBuanbHOI guciuiuliHd «IIporpamyBaHHs Ta cucreMu
NPOCKTYBAHHA YIPABJIAIYUX NPOrpaM aBroMaTru3oBaHoro odonagHanHa (CAM cucremm)»
PO3MIISIHYTO Ha 3acijaHHi Kadeapu 1HKEHEPHOI MEXaHIKH Ta TEXHOJIOT1] MaIMHOOY/TyBaHHS

ITpotokon Ne. Bim«  » 20 p.

3aBigyBau kadeapu Muxaiino TKAY

3MiHH A0 pobGodoi mporpamu HapuanbHOi JucuumiiHu «IIporpamyBaHHsi Ta cucTeMH
NPOEKTYBAHHS YINPABJISIYUX NporpaM aBTroMaTu3oBaHoro odaagHanHa (CAM cucremmu)»
Y3TO/IKEHO 3 TaPaHTOM OCBITHBOI ITPOrPaMH.

["apanT ocBiTHROI mporpamMu «TeXHOJIOTIT CTBOPEHHSI MEXaHIYHUX CUCTeM» HoBommibKui
AHTOH BononuMupoBuu, KaHA. TEXH. HayK, TOLIEHT, JOLEHT Kadeapu iHKEHepHOi MEeXaHIKU Ta
TEXHOJIOT1T MaImMHOOy/TyBaHHS.

["apaHT OCBITHBOI TTpOTpamMu Anrtor HOBOIIUILBKNN
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