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CUJIABYC HABYAJBHOI TUCITATLIITHA

__DByniBenbHi Ta JOpoXkKHi MaMHY HiBHIIEHOT e)eKTUBHOCTI
(Ha3Ba HABYAIBHOI JUCLHMILIIHK)
CIIEIIATbHICTD 133 «I"amy3eBe MaImUHOOY IYBAHHSD))
(wudp i Ha3Ba CrELATBHOCTI)
ocBiTHBO-TIpodeciitHa mporpama  «IlimifOMHO-TPAHCIIOPTHI, JOPOXKHi, Oy AiBENbHI,
METiOpaTHBHI, MAIITKHM 1 00JIaTHAHH I
(Ha3Ba OCBITHBOI MPOrpaMHu)

OCBITHI# CTyIIEHb MaricTp

(Ha3Ba OCBITHBOTO CTYIEHS)

bopma HaBYaHHS JICHHA, 3a0YHa

(neHHa, 3a04Ha, BEYipHs)

PO3pOOHHK Jlaxuo Oner OnekcaHIpoBHY
(mpi3BuILE, iM’5, 110 6aTHKOBI)

1. AHOTALIS HABYAJIBHOI JUCITATIIIIHA
Hucnumuiina «ByzaiBenbHI Ta TOPOXHI MalIWHU MiABUINEHOI e€)EKTUBHOCTI» HAIEXKHUTh IO
JTUCIUILTIHA UKy POGeCciifHOl MiAroTOBKH.

Jlana AUCIUILTIHA PO3INIANae KOMIUIEKC OyAiBETbHHX 1 JOPOXHIX MAIIMH IIiABHINECHOT
€(EeKTHUBHOCT], NPHMHIMIM IPOEKTYBAaHHS IHHOBAUIHHMX MANIMH IiABHINEHOI e(heKTHBHOCTI,
HaBaHT@KEHHA Ha iX poOoYMX oOpraHax, AWHAaMiKy poOOYoro TmpoIecy, IX IapamerpH,
IOCTIIOBHICTS BH3HA4YEHHS POOOUYMX HABaHTAXKECHb, CKIAJAHHS KOMII'FOTEPHHX MOJENEH Uit
aHali3y METOJOM CKiHYEHHMX €JEMEHTIB IMX MAalllMH Ta MEXaHi3MiB i BM3HAUEHHS 1X 3BEIECHHX
napaMeTpiB, CKJIaJIaHHs Ta PO3B’si3aHHA AudepeHIifHUX MOeNel /1 BU3HAYEHHS! MAKCUMATBHIX
HaBaHTAKEHb.

PosrisgHyTa Kiacmdikanis iHHOBAIIHHMX MamMH, iX poOOYl IIPOLECH, BHU3HAYECHHS
IIapaMeTpiB, aHali3 METOAOM CKiHYEHHX €JIEMEHTIB KOMIIIOTEPHHX MOJENEH WX MAIINH Ta
CHCTEM.

ITpoananizoBaHi TeXHiUHI pIilICHHS IO NiABHIIEHHIO MPOAYKTUBHOCTI OyiBEeNbHHX Ta
JOPOXKHIX MaIIKH.

Hajani npukmagm BUKOPHCTaHHS MPHKIANHEX [POrpaM Ui PO3paxyHKy HapaMeTpiB
IAHAMIYHAX HaBAHTAXKEHbD.



2. 3MICT HABYAJILHOI JUCITUTLIITHA

loguau | Kpenutu Cemectp
1 2
Bceroro ronus 3a HaBYAJIBHUM IIAHOM, 3 HUX: 135 4,5
AyIHMTOPHI 3aHATTS, Y T.4: 46 46
JIeKIii 46 46
nabopatopHi podotu - -
NPaKTHYHI 3aHATTS - -
Camocriiina po6oTa, y T.4: 89 89
IiArOTOBKA O ay IUTOPHUX 3aHATH 9 9
HiATOTOBKA 10 KOHTPOJBHUX 3aX0IiB 10 10
BUKOHAHHS KYpCOBOT'O IPOEKTY a00 poOOTH 30 30
OIpallfOBaHHS PO3JALTIB IPOrpaMH, SKi 10 10
HE BUKJIAIAIOTHCS Ha JISKITiSAX
i ArOTOBKA IO €K3aMEHY 30 1 30
Dopma NiACyMKOBOr0 KOHTPOJII0 €K3aMeH

3. CTHUCJIMH OIINC HABYAJBHOI JUCIUILIIHUA

Mera gucunumuiiHA— npuaOaHHA TEOPETHYHMX 3HAHb Ta MPAKTHYHHUX HABHYOK B 00JacTi
Cy4aCHHX METOJIB KOHCTPYIOBaHHsS Ta JocHipkeHHS y cydacHux CAIIP 3 ypaxyBaHHSIM HOBHX
Bepciii CAIIP Ha noTouHMH pik BHKJIaJaHHS IUCLIHUIUIIHH, MO y CyMi JO3BOJHUTH Maricrpam
IIPOBOJMTH JOCII/UKEHHS Ta BH3HAYATU pAlliOHAIBHI MapaMeTpd HOBOTO pobOYoro o6iagHaHHs
(PO) mimBuinenoi eheKTHBHOCTI CTOCOBHO OyIiBeNBbHUX, MOPOXHIX Ta iHmux Mmamud (BJIM) Ta
o0yiaiHaHHS.

3aBjaHHd  JUCHMILUIIHM  — BH3HA4YeHHA  TEHICHIIH  po3BHTKY  OyaiBeIBHOrO
MaIIrHOOYJyBaHHS Ha OCHOBI aHaJli3y MATEHTHOI JiTepaTypd Ta aHami3y CIEKTPY MallMH, L0
BHPOOJIAIOTECS Ta IPONOHYIOTECSA A0 IMPOAAXY BEAYYMMH BHPOOHHMKAMH CBITy Ha IOTOYHHH piK
BUKJIAJaHHS JTUCIMILTIHM; O3HAHOMJICHHS 3 MOXMHBOCTAMH HoBuX Bepciii CAIIP (Ha moTodHmit
piK) IO 40 06’€MHOr0 MPOCTOPOBOrO TBEPAOTLIFHOTO MOJETIOBAHHS Ta JOCIIIKEHHS €JIEMEHTIB
OyliBENbHHX Ta MOOPOXHIX MAIIWH, NPHAOAHHA INPAKTHYHUX HABUYOK IIiJl Yac BHUKOHAHHSI
KypCOBOI'O IIPOEKTy HOBOTO OOJaJHAHHS BiANIOBIAHO OJHOTO 3 OOpaHWUX MATEHTIB HAa BHHAXIiH
(KOpHCHY MOJETb), JOCIIIKEHHS Ta BU3HAYCHHS OKPEMHUX palliOHATBHUX MMapaMeTpiB 00JaIHAHHS
MeToIOM KiHieBux enementis y CAITP.

IlpepexBisuTH aucunIiHl — «OCHOBM aBTOMATH30BAHOTO IIPOEKTYBAHHS MAaIlHH»
«MammuHu U1 3eMIIHEX poOiT», «BaHTaxoniaioMHa, TpaHCIIOPTYIOYa Ta TPAHCIIOPTHA TEXHIKaY,
«MamwvHY 11 BUpOOHUITBA Oy IIBETBHUX MaTepialliBy.

ITocTpeKkBi3MTH AMCHUILIIHY - BHKOHAHHS AUTUIOMHOTO IPOEKTY.

KomnerenTHOCTI (BiAMOBiTHO 10 OCBITHBLOI MpPOrpamMu, y TOMY YHC/II KOMIIETEHTHOCTI,
mo cnpsiMoBaHi Ha (opmyBaHHsA comianabHuUX HaBH4ok (soft skills)) smatHicTe cunTE3yBaTH
po0oui IpoIecH, 3aKOHU pyXy OyIiBeNbHUX i HOPOXKHIX MAIIUH, 0 3a0€3MeUyIOTh JTOCATHEHHS
MIHIMQJIBHOI BHUTpaTH €HEprii, OUHAMIYHUX HaBaHTAXEHb, Yacy poOOYOro MHUKIY abo IHIIMX
KPUTEpiiB ONTHMI3allii, XapaKkTepHHX s OyHiBENPHHX 1 [JOPOXHIX MAIIMH IIiJBHMIIECHO]
e(EeKTUBHOCTI. :

3annaHoBaHi pe3yJIbTaTH HaBYaHHs (BiIMOBiAHO 10 OCBITHBLOI mporpamm). Y pe3yibraTi
BHBYEHHS HABYAJIbHOI JUCIUILIIHYU CTYICHT IOBUHEH

3HATH:

— NpU3HAYEHHs, KOHCTPYKIil, IPUHLMIM [ii, OCHOBHI po0odi mapaMeTpu CIEKTPY Cy4YacCHHX



OymiBeNTbHUX Ta JOPOKHIX MAIWH, IO BUILYCKAIOTHCS BEAyYUMH BHPOOHHUKAMH CBITY Ha dYac
BUKJIaJaHHS JUCIHUILTIHY;

— 0COOJIMBOCTI BUKOPHUCTAHHS Cy4acHHUX Bepciii (Ha MOTOYHHM PIK BUKJIAJaHHS IUCIUILIIHH)
nexinpkox CAIIP, mo € Haif61inbII mOMMpeHi Ha MANPUEMCTBAX Y JIHIMPOIETPOBCHKOMY perioHi Ta
Ha YKpaiHi Ta JeMoBepcii KOTpUX 3HAXOIATHCS Y BUTBHOMY JIOCTYII Yepe3 [HTepHeT;

— NPUHLIUIHN 00’ €MHOTO TBEPAOTLIFHOTO MoAemoBaHHS y cydacHHX CAIIP Ta MeTom0s10ri0
po3paxysky PO BJIM mMeTonoM KiHIIEBUX €IEMEHTIB.

BMIiTH:

— mpamroBatd 3 daiimaMu y cyd4acHHX BepcisX (Ha MOTOYHHM PiK BHKJIAJaHHS JUCIIUILTIHH)
CAIIP AutoCAD, KOMIIAC, SolidWorks, ta immmx CAIIP, mo € Hai6inpln mommpeHi Ha
HianpreMcTBax y J{HIMpomeTpoBCbKOMY pETioHi Ta Ha YKpaiHi Ta JeMoBepcii KOTPHUX 3HAXOIATHCS
y BUIBHOMY JOCTYyII uepe3 IHTepHeT;

— po3pobnatu  06’emHI Momenmi y macmTabi 1:1 okpemux peraneit ta By3miB y CAIIP
AutoCAD, KOMIIAC, SolidWorks, Ta cTBOproBaTH Ha IX OCHOBI KpECIEHHS y OyIb-IKOMY
Maciitabi Ta y pisHHX (popMaTax BUBOIY Ha APYK;

— BUKOHYBaTH MJOCHIMKEHHS KiHEMaTHYHHX Ta TEXHOJOTIYHHX MOXKIMBOCTEH po6OYOro
obmagranHs bJIM 3a momomororo 06’ emuux moneneit y CAIIP;

— BUKOHYBAaTU JOCIiKeHHA MeTtonoM KiHmeBux eneMeHTiB (MKE) y CAITP KOMIIAC Tta
SolidWorks, BM3HauaTé Micls BEIMKHMX Ta MajlHX HaIpy)XXeHb Ta ONTUMI3yBaTH KOHCTPYKIIO
HOBOTO OOJIalHaHHS LUIIXOM BapilOBaHHS TOBIIMHAMH OKPEMHX €JEMEHTIB, IIJIAXOM 3MiHH
reoMeTpii (paziyciB OKpYIJIeHb, OTBOPIB, TOLIO).

MeToan HaBYaHHSA — JIEKIIi1, CaMOCTiitHa po00Ta, KypCOBHE MPOEKT

®opMu HABYAHHSA: KOJICKTUBHA, ay AUTOPHA

4. CTPYKTYPA (TEMATHYHHM IIIAH) JUCHHUILITHA

KiIbKICTh FOOUMH, Y TOMY YHCII
ycsoro | 1 [ n | mb | imx | c/p
3micToBmii Mmoayas 1. 3araabHi BizoMocTi mo 10 cy4acHoi OyaiBeIbHOT TeXHIKH Ta
cydacHux CAIIP Ha yac Bukiaaganns qucuumiinm (1 cemecrp)
Tema 1. PeliTHHr  HaliKpynHIIMUX  BUPOOHHKIB

Ha3Ba 3MicTOBUX MOJYIIB i TEM

Oy IiBEeIbHOI TEXHIKH 3 2 - - = 1
Tema 2. Orisig Ta anamiz coektpy BJAM, mo

BUITYCKA€THCS BEAYYUMHU BUPOOHUKAMHU - 2 - - = 2
Tema 3. Anani3 nareHTHOI iHpoOpMaIii Ta 4 2 - - - 2
BHUSBJICHHS TeHACHIIH po3BuTKy BJIM

Tema 4. MoXIUBOCTI HAMHOBIMIOI HA MOTOYHHA 4 2 = - ~ 2

pik Bepcii CAIIP AutoCAD momo 06’eMHOro
TBEPIOOTLIBHOTO MonemoBanuss PO BJIM
Tema 5. Moxomsocti CAIIP AutoCAD momo

IMITOpTy-eKcopTy GaitniB 06’eMHUX Moeed Ta 3 2 - = = 1
KpecieHb uis 3B’ 3Ky 3 inmmMu CAITP
Tema 6. 3untyBanHs 30-TH OEHHOI HaAWHOBIIIOL 3 2 = - = 1

nemoepcii CAIIP KOMITIAC 3 odimiiiHOro
caiiry ¢ipmu ACKOH, o3Haifiomnens 3 i
MOXJIUBOCTSIMU 11010 00’ €MHOTO TBEPAOTLILHOTO
MozemoBaHHs aetaneit PO BJIM

Tema 7. [ToOymoBa 30ipoK 3BapHUX 4 2 - = = 2
METAIOKOHCTPYKIiH Ta  30ipoKk  ImapHipHO-

3’€IHAHUX €JEMEHTIB o0nagHanHs y MacmTabi 1:1




y CATIP KOMIIAC

Tema 8. Buxkopucranus 61671i0Tek CTaHAApPTHUX 4 2 = - - 2
06’emuux enemenTiB y CAITP KOMITAC

Tema 9. BusnauenHs po6o4oi 30HM 00JaIHAHHS 2
Ta HOro TEXHOJNOTIYHMX MOXJIUBOCTEH 32

monomororo  CAIIP KOMIIAC. Po3spaxyHOok

3BapHUX METAJOKOHCTPYKILIHA METOJOM KiHIIEBUX

enemenTiB y CAITP KOMIIAC

Pa3om 3a 3micToBUM MoxyJiem 1 26 16 - - = 15

3micToBmii Mmoay.b 2. Buxkopuctanus CAIIP SolidWorks xis 06’emHoro

MoaeawBaHHA B MacmTadi 1:1 Ta nocaigxkenns merogom MKE meranokoncTpykniii PO

B/IM nix ¢pakTHYHHM HaBaHTa)XeHHAM MamuHHU (1 cemecTp)

Tema 10. 3untyBanns 30-TH OeHHOI JeMoBepcii

CAIIP SolidWorks 3 ooiuiitHoro caifty ¢ipmu 4 2 - = e 2

SolidWorks_ Corporation, 0coOIHBOCTI CcHCTEMH

KOMAaHJHOI'O MEHIO

Tema 11. OcHoBHI IPUHLAA 00’€eMHOTO 6 4 = - = p.

TBEPAOTLNBHOTO MojemoBaHHs aetaieir y CAIIP

SolidWorks

Tema 12. [loGynoBa 30ipoK METATOKOHCTPYKIIii

Ta 30IpKM  IIApHIPHO-3’€JHAHUX  EJIEMEHTIB 6 4 - o = 2

obmagHanHs y CAITP SolidWorks

Tema 13. BcranoBinenHs 3apHux wmBiB y CAIIP 6 4 - - - 2

SolidWorks

Tema 14. BuznauenHs po0o4oi 30HU 0OJagHAHHS 4 2 - = = 2

Ta #oro TexHonoriyaux MoxxiauBocteir y CAIIP

SolidWorks

Tema 15. Bukopuctanss 6i01i0TeK CTaHAAPTHUX

00’€MHHX €JIEMEHTIB 3 2 = - = 1

Tema 16. Buznauenus iHTepdepeHmii pu

BukoHaHHi 30ipok y CAIIP SolidWorks 3 p. - = = 1

Tema 17. Po3paxyHok Ta JOCITi KEHHSI 3 2 - - - 1

METATOKOHCTPYKITiH METOIOM CKIHUEHHX

enemenTiB y CAIIP SolidWorks

Tema 18. ExcriopT-iMmnopt 00’eMHHX 3 2 - - - 1

TBepHoTiIbHUX Mozenei y CAIIP SolidWorks

crocoBHO iHmmmx CATIP

ITinroroBka 00 ex3ameHy 30 = — — — -

Pa3om 3a 3MicTOBHM MoayJieM 2 74 30 - - = 14
3microBuii moayJb 3. Kypcosmii mpoekT (1 cemecTp)

1. Bupmaua 3aBHaHHS Ha BHKOHAaHHS KypCOBOL

pobotu. B xypcoBi#t po60Ti BUKOHYETHCS 00’ €MHA 3 - - i 1 2

MOJIETTh Ta TOCITi IKEHHST OKpEMHX

METAJIOKOHCTPYKIiH HOBOro mepcnektuBHOoro PO
BIM nmigBumeHoi e(peKTHBHOCTI Ha OCHOBI
BHKOHAHOTO MATCHTHOTO OIJIAAY, IO BiAMOBimae
TeMi  MaWOyTHBOI  MaricTepchkoi  poOOTH.
Bukonana y KypcoBOMy IpOeKTi 00’ e€MHa
TBepHOoTUIbHa Mogens PO BJIM  mnoBuHHA
BUCTYNaTH  (QYHAaMEHTOM UIS  IIOAAJIBIIOTO
JOCJIIDKEHHS Y MaricTepchKii pobOTi CTyIeHTa




2. Po3pobka 00’€MHHMX TBEPAOTUIBHUX MoOJenel
OKpPEMHX  ENIEMEHTIB  METAJIOKOHCTPYKWil 1
30epeKEeHHS KOXXHOI JeTani OKpeMuM (aiiom y
cyvachiit CAIIP. B ycix ecki3ax KOXHOI Jertaii
TOBMHHI OyTH IIpOCTaBIIeHi BCi HOpPMOYTBOPIOKOUi
po3MipH, penaryBaHHS  KOTPHX  JIO3BOJIUTH
OTPHMYBATH THUIOPO3MIPHHU pSAA HHUX 30ipKOBHX
OIUHUITG 13 30eperkeHHsIM (opMH Ta KOHGIrypamii
301pKOBOI OIMHHIII

3. [TobynoBa 36ipkOBUX 00’€MHHMX TBEPIOTLIFHUX
MOJeNeH OKpeMHuX MeTaloKoHCTpykuid PO BJM.
[To6ynoBa 3BapHUX IUBIB. 30€peKeHHS KOXXHOI
METAJIOKOHCTPYKIIii B OKpeMoMy daiiii

4. TloOymoBa o06’emuoi Momemi PO BJIM i3
IIIApHIPHO 3’ € THAHUX METaATOKOHCTPYKIIiH,
JOJJaBaHHS 10 30ipKH €JIEMEHTIB T'iIPOIPHUBOLY Ta
CTaHJapTHUX E€JIEMEHTIB 3’€IHaHb 3 O0i0mioTeKn
CAIIP

5. JlocmimKeHHI OKpEMHX METAIOKOHCTPYKILii,
nobymoBanux B CAIIP B macmrabi 1:1 min
peaNbHIM bakTHIHUM HABaHTAXEHHSM.
BusHayeHHs po3Mmipy sdedKH Ta moOymaoBa
KIHIIEBO-€JIEMEHTHOI  CITKM  BIANOBIAHO 1O
JEKITbKOX JOCITIDKYBAaHHX METATOKOHCTPYKIIiH
PO BJIM 1o y3romkeHHIO 3 KepiBHUKaMH
KYPCOBOT'O Ta AUIIOMHOI'O MPOEKTIB

6. ITpoenenns mocmimxeras MeronoM MKE mpu
Pi3HMX BHIAAKaXx pobOYOro Ta KPHUTHYHOTO

HaBaHTAXCHb, IO BHUHUKAIOTH IIPH eKCHJIyaTaIIﬁ
BIM

7. JlocmipKkeHHs BIUIMBY TOBIIMH enemenTiB PO ta
OKpEMHX I'€OMETPUYHHMX PO3MIpiB Ha HAIpyXKEeHO-
neopMOBaHMH CTaH METAJIOKOHCTPYKIIH Ta
CIIBCTaBICHHS MAaKCUMaJIbHUX HANpPYXEeHb 3
JNOIMyCTUMHMMH 3HAQUEHHSMH BIAMIOBITHO IO MEXI
MIIIHOCTI, parrioHami3aIis mapaMeTpiB
METAJIOKOHCTPYKIIIi BIATIOBIAHO IO EMIOPH 3aIacy
MIITHOCTI

8. OdopmieHHS KpeclieHb BIIIOBIOZHO 1O
3aBJaHHS KypCOBOT'O MPOEKTY Y Pi3HUX IMPOEKIIifX
Ta aKCOHOMETPUYHHUX 300paK€HHSIX B HaHOLIBII
pauioHansHOMY MacmTabi mns mamoro PO BIM
BianoBinHO 10 BuMor ECKJ]

9. ITokpokoBHi OMHC B IOSCHIOBAJIBHIN 3aIIHCII
Bciei BHKOHaHOI poOOTH, INOJO MOOYHOBH
06’emHo0i TBepmotTinpHOI Mozeni PO BJIM rta
BUKOHAHUX JoCHiKkeHb. OQopMIIeHHS ILIaKaTiB
10 JOCTIHKEHHIM

Pa3om 3a 3MiCTOBHM MoOayJieM 2

30

30
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5. JEKIIMHUMA KYPC

Tema 3aHATE

KinpkicTs
rOIUH

Mopiunuit pedTuHr 50-TH HAWKPYHHIOMMX BHPOOHUKIB OyIiBENTBEHOL
TEXHIKH CBITY IO MaTepiajgaM BeIyUdX TEXHIYHUX BUJAHb Taly3i.

2

Orman cnektpy BJIM, mo BHUITyCKA€eThCS BEIyYAMH BHPOOHMKAMH Ha
Yyac BUKJIAQJAaHHSA IUCHHUIUIIHU 32 TOMOMOror0 IHTepHeT Ta odimidHuX
CaliTiB BeIyYMX BHPOOHHUKIB — O€3MOCEpeHBO IMiJ dYac JIeKmii 3a
JIOTIIOMOT'0F0 HOYTOYKa, TPOEeKTopa Ta iHTepHET-MoeMa.

AHaii3 KOHCTPYKIi# Ta OCHOBHHX po00YMX mapameTpiB cydacHuXx bJIM
Ta IX 3MIHHOTO HaBICHOTO 00JIaJHAHHS, BHSBIICHHS TEHACHIIH PO3BUTKY
BJIM Ha OCHOBI CHEKTPY TEXHIKH II[0 BHITYCKAETHCS.

4

Po3rnman Ta aHamiz cydacHOi maTeHTHOI iHQOpMaIli IMOJ0 CTBOPEHHS
HOBHX BY3bKOCIIEITiaTi30BaHUX abo 6aratoQyHKI1OHATBHUX
KOHCTPYKIIH OymiBeTbHOI TEXHIKH, a TaKOX IMOAO BIOCKOHAJICHHS
Tpamuuiitaux BJIM Ta ix HaBicHoro oOnangHaHHA. Bu3HaYeHHs
HAWOUTBII I[IKAaBUX Ta MEPCIEKTHBHUX KOHCTPYKIIii obnannanus BJIM c
TOYKH 30pYy IX NMPOEKTYBaHHS Ta IOCTIIKEHHS y paMKaX KypCOBOTO
IPOEKTy 3 JAaHOI AWCHMIUIIHM, BH3HAYECHHS 3aBAAHHI Ha KypCOBIi
MIPOEKT IS KOXKHOTO MaricTpa

3untyBaHHs 30-TH JeHHOI HAWHOBINIOI Ha MOTOYHHHA PIK JeMOBepCii
CAIIP AutoCAD 3 odimiiiHoro caity pipmu Autodesk, o3HaiiomreHHs
3 il MOXJIMBOCTAMH IIOAO 00’€MHOTO TBEPAOTUIFHOTO MOJICTIOBAHHS
PO bIM

MoxmuBocti CAIIP AutoCAD momo iMOOpTy-eKCHOpTYy —(aidiiB
00’ eMHHX Mojeneit s 3B’ A3Ky 3 inmmMu CAITP.

3uutyBanHs 30-TH OEHHOI HAWHOBIIIOI HA NMOTOYHUHM piK AeMoBepcil
CAIIP KOMIIAC 3 odiuiiinoro caiity pipmu ACKOH, o3HaiiomieHHs
3 il MOMJIMBOCTSIMH IIOAO O0’€MHOTO TBEPIOTLIFHOTO MOJIETIOBAHHS
JeTanei

[ToGymoBa 30ipoK 3BapHMX METAIOKOHCTPYKIiHi Ta 30ipoK MIapHipHO-
3’€IHAHUX eNeMeHTiB obnanHanns y Maciurtadi 1:1 y CAITP KOMITAC

Bukopucranns 6i6miorek cTaHmapTHUX 00’eMHuUX eneMmeHTiB y CAIIP
KOMITAC

BusHayeHHs po0Godoi 30HHM oOONagHAHHS Ta HOro TEXHOJOTIYHHX
MoxxnuBocTed 3a nornomororo CAIIP KOMIIAC. Po3paxyHOk 3BapHUX
METAIOKOHCTPYKIiit MeTonoM KinneBux eneMenTiB y CAIIP KOMITAC

10

3untyBaHHs 30-tu  pmenHoi gmemosepcii CAIIP  SolidWorks 3

odiniitroro caiity ¢ipmu SolidWorks Corporation, oco6mmBocri
CHCTEeMH KOMaHIHOTO MEHIO.

11

OcHOBHI IpHHIUIH 00’ €MHOTO TBEPAOTUIFHOIO MOJETIOBAHHS JeTallel
y CAIIP SolidWorks

12

[To6ymoBa 30ipoK METATOKOHCTPYKLiH Ta 30ipKH IIapHIpHO-3’€JHAHKX
eneMeHTiB obnanHanusa y CAIIP SolidWorks

13

Bcranosienns 3BapHux mBiB y CATIP SolidWorks

\9]

14

BusnauenHs po0Oo4oi 30HH 0OJagHAHHS Ta HOro TEXHOJOTIUHHX
mosxuBocTer y CAITP SolidWorks

15

Bukopucranss 6i0;110TeK CTaHIAPTHUX 00’ €EMHHX €JIEMEHTIB

16

BusnauenHs iHTepdepenuii npu BukonanHi 30ipok y CAIIP SolidWorks

o

17

Po3paxyHOK Ta JOCHIIKEHHS METaJIOKOHCTPYKIIH METOJOM KiHIIEBHX




enemeHTiB y CAITP SolidWorks

18

Excropr-iMmmopr 06’ eMHHX

SolidWorks crocosro inmux CAITP

TBepHOTUIbHUX Mogened y CAIIP

6. TEMU IIPAKTUYHUX 3AHATH

TeMu MpaKkTHYHUX 3aHATH HABYATHHUM ILIAHOM HE IepeadadeHi.

7. TEMU JIABOPATOPHUX 3AHATH

Temu nmaGopaTopHUX 3aHATH HaBYATBHUM ILIAHOM He HependadeHi.

8. CAMOCTIMHA POBOTA

Ne /i

Bun pobotu / Haza Temu

KinpkicTts
TOJMH

l'[iIII‘OTOBKa J0 ay TUTOPHHUX 3aHATH

9

l'Ii,D;l"OTOBKa A0 KOHTPOJIBHUX SaXOI[iB

10

BHKOHAHHS KypCOBOI0 IIPOeKTy abo poboTu

30

OTPAITFOBAHHS PO3/ILTIB IPOTPaMH, AKi
HE BUKJIQJAIOTHCS Ha JIEKIIisAX:

- oryia OyAiBeNbHOI TEXHIKHM Ta i TapaMeTpiB 3a TEMOIO MaiOyTHBOL
MaricTepchbKoi JUILIOMHOI pOOOTH BIAMOBIAHO peHTHHTY SO-TH
HaKpYMHIIIX BUPOOHHKIB Oy IiBEIEHOI TEXHIKH CBITY;

- aHaJI3 KOHCTPYKIIi# Ta OCHOBHHX pobounx mapamerpis BJIM 3a
TEMOIO Maii0yTHROI MariCTepChbKoi TUIUIOMHOI pOOOTH Ta X 3MIHHOTO
HaBICHOTO 00JIaIHAHHS, BUABJICHHS TCHICHIIH po3BUTKY BJIM;

- IAaTEHTHUH NOUIyK 3a MaTepianaMu o61acHoi 0161i0TEKH 32 TEMOIO
MaiOyTHBOI MaricTepchkoi AUIIOMHOI poOOTH;

-opMyBaHHS psay MPOMO3UIIiN Ha PO3IIIAI KEPiBHHKA KYPCOBOTO
IPOEKTy Ta KepiBHUKA MariCTepChKoi TUILIOMHOI pOOOTH OO0
[iABUIIEHHS €EKTUBHOCTI Oy IiBETbHOI TEXHIKH 32 TEMOIO
MaiOyTHBOI MaricTepcpkoi AUITIOMHOI poOOTH;

- 3uptyBaHHs 30-TH AeHHOI HaifHOBImOI nemoBepcii CATIP
AutoCAD 3 oginifiHoro caifty ¢pipmu Autodesk, iHCTaISIIIS TPOTrpaMu
Ta BIAIPAIfOBAHHS BCIX BUCBITJIEHUX Ha JIEKIISX MHTAHb,

- 3ugTyBaHHs 30-TH AeHHOI HaitHOBimOI nemoBepcii CAIIP
KOMIIAC 3 oinitHoro caity ¢pipmua ACKOH, iHCTansImis mporpaMu
Ta BIAIPAIIOBaHHS BCIX BUCBITJIEHUX HA JIEKIISX TUTaHb;

- 3untyBaHHs 30-Tu neHHoi HaitHOBimOI nemoepcii CAIIP
SolidWorks 3 odimiitaoro caiity ¢pipmu SolidWorks Corporation,
IHCTaJIAIIIS TPOTPaMHK Ta BIATPAIFOBAHHS BCIX BUCBITJICHUX Ha
JEKIISX TUTaHb;

- mapamerpu3aiis y cydacHux CAIIP. ITo6yxoBa mapaMeTpu4HOrO
pszny PO BJIM;

10

I'IiIII‘OTOBKa 0 CK3aMCHY

30

9. METOJH4 KOHTPOJIIO

MeTto1oM KOHTPOJIIO 3HaHb CTYAEHTIB € MUCbMOBHI KOHTPOJIB JIEKIIMHOTO MaTepiaiy.
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10. IIOPSIJIOK TA KPUTEPII OIITHIOBAHHSI
CrpyKTypa OLiHIOBaHHS BHU/IIB HABYAIBHOI pOOOTH CTYJECHTA Y KO)KHOMY 3MICTOBOMY MOIYJIi
3micTroBuii Moayas 1. 3arajabHi BigoMocTi mo a0 cy4yacHoi OyaiBeJbHOI TEXHIKH Ta
cydyacaux CAIIP Ha yac BuKJIaJgaHHs qucuuiiing (1 cemectp)

Ne % Maxkcumanbaa
Bun HaB9ampHOT poOOTH CTyAEHTA i :
/i KIJTBKICTD OasiB
1 BinBimyBaHHS JEKIii 16
2 IToToyHM# KOHTPOJIb 50
3 VY cHe OmMTYBaHHS JIEKIIIHHOTO MaTepiany 34
Pazom 100

3microBuii MmoxyJb 2. Bukopucranns CAIIP SolidWorks nnst 06’emuoro moaeiioBanns B
MacmTabi 1:1 Ta nocaimkenns meronom MKE meranokoncrpykuiit PO BJM mix
(pakTHYHHUM HaBaHTaKeHHSAM MamuHH (1 cemecTp)

b Bun HapyansHOi po6OTH CTYAeHTa hIEKesaen
/1 KUTBKICTh OaJtiB
1 BigBigyBaHHs JIeKIIii 30
2 [ToTouHMI KOHTPOJIH 50
3 Y CcHe onuTyBaHHS JEKIIHHOTO MaTepiany 20
Pazom 100
Ex3amen 100

3micToBmii MoayJs 3. KypcoBoro npoekry (1 cemecTp)

Ne " Maxcumanpna
Bun HaBuaneHOI poOoTH CTyneHTa o il "
/I KLIBKICTB OautiB
1 BuKOHaHHS KypcOBOrO MPOEKTY 60
2 Y CcHe ONIUTYBaHHS 10 BUKOHAHOMY KYPCOBOMY IIPOEKTY 40

Pazom 100

Kpurepii ouninoBanHs Jexmii

MaxkcumanbHa KUIBKICTh OalTiB 32 OJIHY JIEKITIIO — 2.

Kinpkicrs 0amiB «2» — CTaBHTBCS, SKIIO CTYJEHT OXaifHO Ta y MOBHOMY 0OCs3i
3aKOHCIIEKTYBaB JICKIIHHUI MaTepiall, akTHBHO OpaB y4acTh B OOTOBOpEHH.

KinbkicTe 06amiB «1» — CTaBHUTBCS, SKINO CTYJEHT HEOXaHO Ta HE y IIOBHOMY 0OCs3i
3aKOHCIIEKTYBaB JEKIIHHIN MaTepia, May MicIle HOMIJIKH y BUKJIaJIeHOMY MaTepiai.

Kinpkicre 0amiB «0» — cTaBUTbCA, AKIIO CTYyICHT HE HaAaB I HEPEBIPKH JICKIIHHMN
MaTtepiai, OyB BIICYTHiH Ha JIEKIIii.

Kpurepii oniHI0OBaHHSI HIOTOYHOT0 KOHTPOJII0

3MmicTOBMH  MOIyNb  CKIamaeTbCi 3 S5  3amuTaHb (3 2-X  TEOPETHYHHX Ta
3-X IpaKTUYHUX), BIpHA BIAMOBIIb HA KOXKHE 3aIIUTAHHS OILIHIOEThCA B 10 Gais.

KinpkicTe 6aiiB «10» — CTaBUTBCS CTYJEHTY 32 3MICTOBHY, JIOT19HO ITOCIiJOBHY, IPABHIILHY
BIANOBIAb y NHCHMOBO-TpadiuHiii ¢GopMi Ha NHUTAHHA IIOTOYHOrO KOHTPOIO. Bimmoim Ha
TEOPETHYHI IMTAaHHS CYNPOBOKYIOThCS IPABHIBHIMHU, 0XaiHO OQOPMICHUMH KOHCTPYKTHBHAMHU
Ta PO3paxXyHKOBHMH cXeMaMH. METOOUKN pO3paxyHKiB BHKIAQJCHI IOCHIZOBHO Ta
CYNpPOBOUKYIOTECS. BUBOJAMH HEOOXITHHUX 3aI€XKHOCTEH 3 3a3HaUYCHHSIM OKPEMHX MapaMeTpiB Ta
OJTUHHIIb IX BUMIPIOBAHHS.

KinbkicTe 6aniB «8» — cTaBHTBCA CTyIEHTY 3a JIOIi9HO NOCIIZOBHY, 3arajioM NPaBHJIbHY
BIJIMOBIZF B MUCBMOBO-TpadiuHilt GopMi Ha MUTAHHS MOTOYHOTO KOHTPOIIO. AJie OKpeMi IMyHKTH
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BIINIOBiZIEH HE MOBHICTIO PO3KPHUBAIOTH CYTh IHUTAHHS i MAlOTh He3Ha4YHI NOMHIKH. [Ipencrasieni
PO3paxyHKOBI CXEMHU MalOTh HE3HAYHI IIOMIJIKH, [0 HE BIUIMBAIOTH HA KiHIIEBI BUCHOBKH.

KinbkicTs 6aJiB «6» — CTaBUTHCS CTYISHTY 3a BiANOBiAb B MHCBMOBO-rpadiuniii Gopmi Ha
IUTAHHS IIOTOYHOTO KOHTPOJIO, B SIKiif HE MOBHICTIO PO3KPHBAETHCS CYTh MOCTABJICHUX IIMTaHb. B
BM3HAYEHHNX, [OKa3axX Ta PIMICHHSIX HasiBHI CYTTEBI NMOMHIKH, IO CBiI4aTh MPO HEIOCTATHE
3aCBOEHHS CTYJEHTOM TEOPETHYHOIrO Ta MPaKTHYHOrO Marepianmy. IlpexcTtaBnenuit marepian mae
¢bparMeHTapHUi XapakTep 1 cia0o MOB’S3aHUM 3 CYTTIO IIOCTaBIEHMX MUTaHb. MaTeMaTHyHi
BHpa3K 1 PO3paxyHKOBI CXeMH BHKOHaHI Henbano i He NaloTh MOBHOTO YSBJICHHS PO JIOTIKY
BIAMOBI/ICH 1 BIPHICTh KIHIIEBHX PE3YJIbTATIB.

Kinbkicts 0amiB «0—4» — CTaBUTHCS CTYIEHTY 32 BiICYTHICTh KOHKPETHHX BIINOBined B
nUChbMOBO-rpadiuHii GopMi Ha NUTAHHA MOTOYHOTO KOHTPOJIO. B mpencTaBieHHX BiAmOBimsax
BIICYTHS JI0Ka30Ba 6a3a y BHCBITJICHI IIOCTaBIeHMX NUTaHb. He HaBeneHi HEOOXiAHI po3paxyHKOBi
CXeMH, BHU3HA4EHHS Ta KOHCTPYKTHBHI pimeHHS. Bimmomimi HocsaTh Oe3cucTeMHMiT XapakTep i
CBiYaTh PO BIACYTHICTH y CTyAE€HTA MiHIMYMY 3HaHb 3 JUCIUILTIHH.,

KpuTepii onliHOK 3HAHB CTY/ICHTIB Ha eK3aMeHi
3 pucuMILIing «byaiBeabHi Ta J0pokHI MAIMHU MiABAIIEHOT e()eKTHBHOCTI»

MaxcumaibHa KiTbKiCTh 6aitiB Ha ex3ameHi — 100 Gauris.

B ex3amenamniitHomy GineTi 6 mUTaHHS.

95-100 GaniB — cTaBUTHCSA 32 BUKOHAHHS BCIX 6 NUTaHb B IIOBHOMY 00CS3i OJHOYACHO Y
nBOX-TppoX pisHMX cydacHHX CAIIP, cmiBctaBneHHs i rpadiune BimoOpaXkeHHs OTPHMAaHHX
pe3ynbTaTiB po3paxyHky Metogom MKE otpumanux y pisaux CAIIP.

90—-94 6amiB — cTaBUTHCS 32 BUKOHAHHS BCIX 6 MUTaHb B MOBHOMY 0OCs3i B OJHil cyyacHiif
CAIIP Ta rpadiyne BinoOpaxeHHs OTPEMaHHX B 6-My 3aBIaHHi pe3yJIbTaTiB.

82—-89 6aniB — cTaBUTHCS 3a BUKOHAHHS NEPIIMX 5 MUTaHb B MOBHOMY 00CsA3i B CydacHii
CAIIP i oTpumMaHi pe3yabTaTd 3aI0BOJILHSIIOTE YMOBI MII[HOCTI.

75-81 0aniB — cTaBUTBCA 32 BUKOHAHHA IEPIOMX 4 MATaHb B MOBHOMY 0OCS3i B CydacHii
CAIIP 3 mocTaHOBKOIO BCIX BU3HAYAIOUHX PO3MIPIB Y KOXKHOMY (OPMOYTBOPIOIOYOMY €CKi3i.

68-74 - cTaBUTHCA 32 BUKOHAHHS NEPINNX 3 IHMTaHb B HOBHOMY o0cs3i B cyudacHiii CAIIP, 3
BHKOPHCTaHHSAM BCiX HEOOXITHUX CHOIYYEeHb 3 IIEPEBIPKOIO iHTEphEpEHIIii.

60-67 - cTaBUTHCS 32 BUKOHAHHS MepINuX 2 NUTaHb B cydacHiii CAIIP.

Kpurepii oninkn kypcosoro npoexry 3 aucuumiing «byaiBejabHi Ta J0pokHi MamMHA
nmiaBumeHoi e eKTHBHOCT»

MaxkcuMmainbHa KUTBKICT OaiTiB 32 BUKOHAHHS KypPCOBOro mpoekty — 100 6amis
y T.4. — BUKOHAHHS KypCOBOro mpoekty — 60 Gais;
— 3aXHCT KypcOBOro mpoekty — 40 Oais.
Kpurepii oninioBaHHg BUKOHAHHSA Ta 3aXHCTY KyPCOBOI0 MPOEKTY 3 JHCUHMILTIHA
«ByniBeabHi Ta JOPOKHI MAIINHHA MiABHINEHOT eeKTHBHOCTI»

Buxonanus KypcoBoro npoekty 60 6ais.
1 npoMizKHHI KOHTPOJIb, KUTBKICTE OaliB — 20.

Ne i/ 3MiCT IUTaHb Banmu

11 ITo6ymoBa o06’emuoi Momemi PO BJIM i3 maphipHO 3’€¢mHAHHX 1-10
" | METaJIOKOHCTPYKIIi#, 3

12 HonaBanHs 10 301pKU €IEMEHTIB IiIPONPUBOLY Ta CTAHJAPTHUX €JIEMEHTIB
| 3’ennansb 3 6i6miorexu CATIP

Bceroro 20
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2 npoMikHHi KOHTPOJIb, KUTBKICTH O6aiiB — 20.

Ne n/n 3MICT IUTaHb bamn
71 [TpoBectu mocmimkenHs meronqoM MKE npu pizHux BUI2/KaX poﬁpqoro Ta 1-10
" | KpUTHYHOTO HABaHTAXEHB, III0 BUHUKAKOTH IpH ekciutyararii BJIM i
BukoHaTH [OCHIIKEHHS BIUTUBY TOBIOWH eneMeHTiB PO Ta okpemMux
2.2. | reOMETpUYHHX  pO3MIpiB Ha  HalpyXeHo-nehopMOBaHUMH CTaH 1-10
METATOKOHCTPYKIIiH
Beworo 20
3 npoMizKHH KOHTPOJIb, KUTBKICTD 6aiiB — 20.
Ne /it 3MiCT uTaHb Banu
31 BukoHaTH CHiBCTaBIEHHS MaKCHMAIbHUX HAlpyXKeHb 3 JOIyCTHMUMH
""" | 3HaYEHHSIMH BIAIOBIIHO 10 MEXI1 MIITHOCTI 1-10
39 Pamionanmizanis napaMeTpiB METAJIOKOHCTPYKIIi BIANOBIAHO 1O EMIOPH 1-10
™" | 3amacy MiIHOCTI Ta 0QOPMIICHHS KPECIEeHb 1 MOSICHIOBAILHOT 3aITHCKH.
Beboro 20

3axucT KypCcoBOro NpoeKTy, MaKCHMaIbHa KUTBKICTh OautiB — 40.
Kpurepii 3axucTy KypcoBOro npoexTy

MaxcumanbHa KiabKicTs 6amiB — 40 Oais.

26—40 6aJiB — 3aCIyrOBY€ CTYIE€HT, SIKAI BUKOHAB KYpCOBY POOOTY Y IOBHOMY 00CS31 3TiIHO
3aBmaHHA. [Ipu 1mbOMy, pO3paxyHKOBO-NIOSCHIOBAJIbHA 3alUCKa Ta rpadiuyHa YacTHHA IPOEKTY
BiZMOBiNal0TH moBHicTIO BuMoraM ECK]JI, B moBHOMy o6cs3i BukoHaHI B cywacHiit CAIIP, 3
BiIOOpaXCHHSIM OTpPUMAaHHMX pe3yNbTaTiB po3paxyHKy MmeromoM MKE y Burmsam rpadidsmx
3anexxHocTe. Po3paxoBaHi HampyXeHHS B METAJOKOHCTPYKIISIX BiANOBIJAIOTH JOIMYCTHMHUM
3HAUCHHSIM, BUKOHAHA pallioHATi3aIlisl METATOKOHCTPYKIIiH IIO/I0 3amacy MIIHOCTI - eIopa 3amacy
MIITHOCTI Ha OiNBINIH 9acTi METAJOKOHCTPYKLIM BiINOBia€ PEeKOMEHIOBAHHM 3HAYEHHSAM 3aIlacy
minHocti. Ilpy BHKOHaHHI KypcoBOi pOOOTH CTyIeHT O(QOPMHB pO3paxyHKOBO-MOSCHIOBAIBHY
3amucky Ha EOM, rpadiyna yactMHa poOOTH BMKOHAHA B IIOBHOMY 00CS3i 3a JIOIIOMOTOIO
aBTOMATHYHOIO IpoeKTyBaHHA. [lix vac 3axucTy poOOTH CTYyIEHT BUIBHO OPIEHTYETBCS B CXEMi
KOHCTpYyKUii Ta mpuHuuIi pobota PO BJIM i 6e3moMUIKOBO BIANOBiZa€e HA MHUTAHHS IMOJO HOro
po3paxyHKy. [Ins miATBEpMKEHHS CaMOCTIMHOCTI BHKOHAHHSA pOOOTH  CTYIEHTY BHIAETHCS
3aBJaHHs, HAPUKJIAJ, MOJENb JeTalll, SKHi BiH MOBHHEH CAMOCTIHHO, B IPHUCYTHOCTI BHKJIazaya,
3MozemoBaru B cydacHii CAIIP.

11-25 0amiB — 3aciIyroBy€ CTYAEHT, SIKAM BHKOHAB KypCOBHH IPOEKT Y IOBHOMY 00Cs3i
3riJHO 3aBIaHHA. Po3paxyHKOBO — IOSCHIOBaIBHA 3alUCKa Ta rpadidHa YacTHHA IPOEKTY, 3a
BUHSATKOM HE3HAYHUX BIOXWICHb BiAMOBimaioTh moBHicCTIO BuMoramM ECKJI. V BusHaueHmx
napameTpax, KOHCprKum 3eMJICpUIHOI MalWHY, 11 BY3IiB, peXKUMax POOOTH € BiIXHMJIEHHS Bif
HaiOLIbII paliOHANTBPHUX 3HA4YeHb MapaMeTpiB 1 KOHCTPYKTHBHHX pimmeHb. I[Ipy BuHKOHaHHI
KYPCOBOTI'O IIPOEKTY CTYIEHT BUKOPUCTAB IPHUKIIAIHI IPOrpaMu Uil PO3PaxXyHKy OKPEMHX PO3/IiIiB
PO3paxyHKOBO-IIOSICHIOBAIBbHOI 3anuckid Ha EOM, rpagidyna yacThHa MPOEKTY YaCTKOBO BUKOHAHA
3a gonomororo CAIIP. Ilig 9gac 3aXHCTy NpPOEKTy CTYIEHT BUIBHO ODI€HTYEThCS B KOHCTPYKILI
3eMIIEpUHHOI MallMHH 1 OE3[IOMUJIKOBO BIiAIIOBia€ HA IHMTAHHS, WIOJO I po3paxyHKy. s
HiTBEP/KEHHS CaMOCTIMHOCTI BHKOHaHHS mpoekty 3a moromorow CAIIP cTyneHTy BHmaeThCs
3aBJaHHA HANpPHUKIAJ] €CKi3 HEeCKIaNHOI JeTali, SKy BiH IIOBHHEH CaMOCTIMHO B IIPHCYTHOCTI
BUKJIala4ya HakpecauTH B cucteMi CAIIP.

0—-10 6aniB — 3acIyroBy€e CTYIEHT, IKHH BUKOHAB KypCOBHI MMPOEKT Y IIOBHOMY 00CA31 3rifHO
3aBJlaHHs, ajle y PO3paXyHKOBO — IOSICHIOBAIBHIM 3amucii i rpadivHiii YacTHHI MalTh Micle
INOMMJIKM II0 BH3HAYEHHIO INApaMeTpiB i peXHMiB POOOTH OKPEMHX MeEXaHi3MiB, a TaKOX Yy
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IPUMHSATTI KOHCTPYKTUBHHX DillleHb, SIKi OJJHAKO HE BILIMBAIOTH HA IPUHIMIIOBY Ipalle3laTHICTh Ta
MIIHICTh 3eMJICpHITHOT MAIIWHH, 11 By31iB. B opopmiIeHHI po3paxyHKOBO-IIOSCHIOBAIBLHOI 3aIIMCKH
ta rpadiynoi yactuHm € He cyTreBi BimxmienHs Bin Bumor €CKJI. Ilim gac 3axumcTy mpoekTy
CTYJIEHT JOMYCKa€ TIOMIJIKH IPH BiMOBIASX CTOCOBHO KOHCTPYKIIiI 3eMJIEPHIHOI MAIMHY, BY3JIB
Ta BU3HAYEHHS PO3PaXyHKOBHX [IapaMeTPiB.

IMopsimok 3apaxyBaHHS NPONYIEeHUX 3aHATD.

Marepian mnpomyimeHol JieKmii KOHCIEKTYEThCS CaMOCTIMHO, 3TiJHO pPEKOMEHAOBaHOI
JiTepaTypy BUBYAETHCS 1 MICIIS ONMUTYBAHHS BUKJIaadeM 3apaXOBy€ThCS.

ITpormyIneHe MpaKTUYHE 3aHATTS KOHCIIEKTYEThCS, 3TiJHO METOANYHIX BKa3iBOK pO3paxyHKH
BHKOHYIOTBCS CAMOCTIIHO, ITiCII 3aXUCTy pOOOTH BOHO 3apaXOBY€ETHCSL.

11. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1. Bonsmakos B., BoukoB A.. OcuoBbl 3D-MozmenupoBanus. M3ydaem pa6oty B AutoCAD,
KOMITAC-3D, SolidWorks, Inventor. — Cankt-IletepOypr : «ITutepy», 2018. —304 ¢

2. Kynmpssue E.M. KOMITIAC — 3D. Haubonee nomsoe pykosozactso. - M.: JIMK IIpecc,
2018.-928 c..

3. IToropemo B.M. AutoCAD. TpexmepHoe monenupoBanue. — Cankr-IlerepOypr.: «bBXB-
[etepOypr», 2009. — 426 c.

4. BonpmaxoB B., boukoB A.. OcuoBbl 3D-monenupoBanus. U3zydaem paboty B AutoCAD,
KOMIIAC-3D, SolidWorks, Inventor. — Cankt-IlerepOypr : «ITutep», 2018. — 304 c.

5. T'anmn H.b. Tpexmepnoe npoektuposanue B KOMIIAC-3D - M.:IIMK Ilpecc, 2018.-784 ¢
U IOpO’KHBIE MAIIMHEI X 000pynoBanuey. Jluenponerposck, JJUCH, 1989. — 329 c.

JonomizkHa

1. AnamoBckuit A. A. u np. SolidWorks. KoMnbioTepHOe MOAETUPOBAaHHE B MHXEHEPHOU
npakTtuke /ABTOpel: AnsMoBckuit A. A., Cobauknn A. A., OqunauoB E. B., Xaputonosuu A. .,
ITonomapes H. B. — CII6.: BXB-Iletep6ypr, 2005. — 800 ¢

2. lynapesa H., 3araiixo C. SolidWorks 2009 na mpumepax. 2009. — 870 c.

3. Tuxy II. b dexruBnas padota: SolidWorks . — CII6.: ITutep, 2005. — 768 c.

4. boukoB A.JI. Tpexmepuoe Monenuposanue B cucteme Kommac 3D —2007. — 84 ¢

IHTEPHET PECYPCHU

1. http://new.sdmpress.ru
2. http://ms.enjournal.net

Po3pobHuK % _ (Maxmo O.0.)

(mimrmc)
%
["apaHT OCBITHBOI IpOrpaMu _N‘N‘(XMapa JI.A)
(ninnuc’\

Cunabyc 3aTBepIkeHO Ha 3acigaHHi kadeapu

ITpoTokon Bix « /77 » 4@5&[2042‘1301()/ N 2




