Inghopmamuxa, ingpopmayitini cucmemu ma mexrHonozii

METO/IUKA BUKJIAJTAHHSI OBUNUCJIIOBAJIBHOI MATEMATUKHA HA
IT CIEHIAJIBHOCTSAX OHY IMEHI 1. I. MEYUHUKOBA
Kocou M. b., Heoesa O. A., Llapenko O. I1.
Onecbkuii Hamionaneauii YHiBepcuteT iMeHi 1. 1. MeuHnukoBa

KirodoBi cioBa: uncenbHI METOAH, JJabopaTOpHiI pOOOTH, KOHTPOJIbHI 3aBIAaHHS,
IPOrpaMHO-METOANYHE 3a0€3MEeUeHHS TUCIUILTIHA

Ha omanyBaHHSI I1BOCEMECTPOBOTO Kypcy OOYHMCIIOBaJIbHOI MaTeMaTtuku Ha IT-
CHEIIaIbHOCTSIX 3arajgoM BuauiseTscs Bim 8 mo 10 kpemutiB. Ilpu mpomy uacTka
caMOCTIHHOT poOOTH CTyI€HTa CTAHOBUTH MOJIOBUHY B1J I[i€1 KUIBKOCTI KPEIUTIB.

[cayrounit 3apa3 off-line pexum HaByaHHS 3a YHIUIBHEHMM TpagdikoM CBOIM
HACJIJIKOM Mae€ MeBHY (hopmaizailiio HaB4aJbHOTO MPOIIECY, Ta MPUHIIMIIOBO 3MIHIOE
dbopmat odhopmIIeHHS Ta MEPEBIPKU 3BITIB CTYACHTIB.

B nux cknagHMx yMoBax TNepell BUKIagadamu, IMepll 3a Bce, CTae mpodiiema
3a0€e3Me4YeHHs CTYEHTIB BCIM HEOOX1THUM METOJUYHUM MaTepiasioM, abu BOHU MaJH
MO>KJIUBICTh OTPUMYBATH SIKICHY (DaXOBY MiATOTOBKY.

Ha mnpenMer «oOuuciioBalibHA MaTEMAaTHKa» BHUAUISIETHCS IIICTh 3MICTOBHHX
MOJYJIB, B pAMKaXx SIKMX CTYJICHT Ma€ BUKOHATH M€BHY KIJIbKICTh JJAOOPATOPHUX POOIT.
Jo xoxHOi nabopaTopHOi poOOTH, sKa Mae OOOB’S3KOBY 3arajlbHy 4YacTHUHY 1
CYNPOBOKYETHCS BIJMOBITHUMUA METOJMYHUMM BKa3iBKaMH, J0JaHA CYKYIHICTb
IHIVBIAyaJlbHUX BapiaHTIB 3aBJaHHSA, Kl KOXKEH CTYJEHT MYCHTh BHKOHATH Ta
o(OpMUTHU BIJIMOBITHUMN 3BIT, 80U OTPUMATH IITyKaH1 3aJ1IKOB1 OaJIu.

Ha ocHOBi BUKOHaHO1 1a00paTOpHOT POOOTH CTYEHTY MPOTIOHYETHCS BUKOHAHHS
KOHTPOJIBHOTO 3aBJIaHHS, SIKE MOKHA BBaXKaTH MEBHUM PO3IIMPEHHSM BiAMOBIIHOI
J1a00paTOPHOT POOOTH 32 KOHKPETHOI TEMOIO.

B KOHTpOJIbHOMY 3aBJIaHHI, SIKE 332 CBOEIO CYTTIO € CaM€ CaMOCTIITHOIO poOOTOIO
CTYJICHTA, Ha SIKY, MK 1HIITUM, BiJIBEJICHI IEBH1 KPEIUTH, CTYICHT IOBUHEH PO3B’S3aTH
JIesIKl TOMATKOB1 MPOTpaMHi a00 alTOPUTMIYHI 3a/1adl, sIKi HE ONpaIbOBYBAIKCS MpPU
BUKOHaHHI JJabopaTopHOi po6oTH. L[5 yacTka KOHTPOIBHOTO 3aB/IaHHS HE € 3HAYHOIO
M0 BIJHOIICHHIO O WOTrO 3arajbHOl YacTHMHH, TOMY METOAMKA ii pO3B’S3yBaHHS
HAJAETHCS TUIBKH Y pasi, IKILO AJIS I[bOTO NOTPEOYIOTHCS T0AATKOBI 3HAHHS a00 JaHUM
MaTepiall BUXOIAUTh 32 pAMKHA HAaBYAJIBHOTO KypCy.

B Ttakuii crnoci® BukiIagadi 3a0e3MedyroTh CTYACHTY 3aKPIIICHHS HAaBUYAJIbHOIO
Marepianay 3a KOXXHOK TEMOIO (JJa0OpaTOPHOI0 pOOOTOI0) Ta 30UTBIIYIOTh KITBKICTh
3aJIIKOBUX OajiB, SIKi MOYKE OTPUMYBATH CTYJICHT 3a peajbHO BUKOHAHY POOOTY.

Ile no3Bossie OUIbLI 00’€KTUBHO OLIHIOBATHU CTYJEHTAa Ha MPOTA31 CEMECTpy Ta
BHUMAarae BiJI CTyJIEHTa PEryJsipHOi pOOOTH Ta MOCIIIOBHOTO OIPAIIOBaHHS 3HAYHOTO
00’eMy MPOrpaMHO-METOAMYHOTO MaTepialy Ta 31MCHEHHS O0YUCIIEHb 13 TTOAATBIIINM
aHaII30M X pe3yJbTaTiB.
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3aranbHa KUIBKICTh 1HAMBIAYyaJIbHUX 3aBllaHb, KA 3allJlaHOBaHa HA CTY/AEHTA Ha
JIBA CEMECTPH 3a JIaHOI0 HABYAJIFHOIO IUCHUILTIHOIO, Ta sIKA MICTUTHCS Y BIAOBITHUX
nabopaTtopHUX poOOTax Ta KOHTPOJIBHUX 3aBJAAHHAX, CTAaHOBUTH S50).

ToOTo, B cepelHbOMY, Ha KOXKE€H HABYAJILHUN THXKIIEHb CTYJEHTY 3aIJIAHOBAHO
BUKOHAHHSI OJTHO1 JIa0OpaTOPHOi pOOOTH Ta BIAMOBIIHOTO KOHTPOJILHOTO 3aBAaHHS.

Takuit rpadik poOOTH CTyJIEHTa CYMPOBOKYETHCSA BiAMOBIIHUM IPOTPAMHO-
METOJMYHUM 3a0€3MEUCHHSIM, SK€ po3MilleHe Ha [yri-gucky Ta sike MOBHICTIO
MOKPUBA€E BECh HABYAJIbHUI MaTepia, 3alyIaHOBaHUM /10 ONaHYBaHHS CTYICHTOM.

Kpim Toro, B KO’)KHOMY 3aBJIaHH]1 IPUCYTHIH Tak 3BaHU TECTOBUN HAOOP 3HAYEHD
JUTA BUX1IHUX TTApaMeTpiB Ta BIAMOBIAHI 10 HHOTO PE3yIbTaTH OOUHUCICHb.

Lle nae MOKIIMBICTD CTYJIEHTY peali30ByBaTH CAMOKOHTPOJIb BUKOHAHHS 3aB/IaHHS
HE 3BEPTAIOUUCH IPU LbOMY O€3M10CepeHbO A0 BUKIIAAaua.

SIkio nporpama, SIKy BJIACHOPYY peali3yBaB CTYACHT 3a HaJaHUMH METOAUKAMHU,
Ja€ MIATBEP/UKEHHS BIANOBIIHUM TECTOBUM pe3yibTaTraM, TO 1ie Ha 99% rapaHtye
HOMY KOPEKTHICTh B aHAJITHUYHIA Ta B MPOTrpaMHI YaCTHHI BUKOHAHOTO 3aBAAaHHS, 1
BiH MO>K€ 3/[1CHIOBATH KOHTPOJIbHI OOYUCIICHHSI.

B npoTunexHoMy BUIAIKy, KOJIHU CTYACHT OTPUMYE Ha TECTOBOMY HaOOpi JaHUX
pe3yNbTaTH, sIKI HE CHIBIAal0Th 13 TECTOBUMHU, BIH Ma€ 3p0OUTH CIIPOOY CaMOCTIHHO
pOaHali3yBaTH CBIN PO3B’SI30K Ta BUSIBUTH TOMUJIKH.

3po3yMiJIo, L0 HpU LbOMY BIH B3arajl HE BTpadyae MOKJIMBICTb OTPUMATH
HANOUIBIIY MiCYMKOBY OIIIHKY 32 BUKOHAHHS JaHO1 poOOTH.

3a3HaunMo, 110 B paMKax JaHOI HaBYAIbHOI JUCIMIUTIHU CTYACHTU JOAATKOBO
BUBYAIOTh NEBHI efemMeHTy aucturuiinu OOIl Ta HOB1 CTPYKTypH AaHUX, SIK1 HE OyJn
000B’sI3KOBUMHU B Mekax pooouoi nporpamu OOII.

Cawme Taki cierudivyHi 00’ €KTH SIK TaOIUIS JaHUX Ta TaOJUIls PyHKIIT TOKIaaeH1
B OCHOBY ITPOTPaMHOi YaCTUHH OOYMCITIOBATHPHOT MAaTEMAaTHKHU.

BignosigHi abcTpakTHI KJIacH Ta iX HAIIaJKH, Ta OCHOBHI YHCEIIbHI METOMH, SIKI
IPAIIOIOTh 13 00’ €KTaMM ITUX KJIACIB, € OCHOBOIO €MHOI 010110TEKH KiaciB, sIKy Ha
MPOTSI31 ABOX CEMECTPIB PO3POOIIAIOTH CTYJIEHTH, Ta 3a IOIOMOT0I0 SIKOi PO3B’S3YIOTh
BCI 33724l OOYMCIIOBAJIbHOI MAaTEMATUKH, 1110 MICTATHCS B TaOOpPATOPHUX POOOTaxX Ta
KOHTPOJIbHHUX 3aBJIaHHSX.

Jyist 6151b1110T BHEBHEHOCT] CTYIEHTIB Y MOXIIMBOCTI peajizallii Takoro crnocooy
BUKOHAHHS 3aBJaHb aBTOPH pPO3pOOMIIM BJAacHE MpOrpaMHe 3a0e3leyeHHs, sKe Y
HAOYHIM QopMi JEMOHCTpYE pe3yJabTaTH OOYHUCICHh 32 KOXHUM BapiaHTOM
J1a00paTopHOi POOOTH 200 KOHTPOILHOTO 3aBaaHHs. KpiM Toro, HasBHICTH Takoro 113
JI03BOJISIE BUKJIAJauy TMPOBOJUTH EKCIpeC NEpeBipKy 3BITY CTyIeHTa caMe 3a
NPEICTaBICHUMHU 3HAYCHHIMH IIyKAaHUX MapaMeTpiB 3aBJIaHHS.
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[IpencraBieHa MeToauWKa BUKOHAHHS 3aBAaHb BIPOBA/KYETHCS B HaBUYAIbHUN
mporiec Bxe 3 2015 poky 1 B IeBHi# Mipi criogo0anacs CTyIeHTaM CBOEIO TOCTYITHICTIO,
3pO3yMIIIICTIO Ta 00’ €KTUBHICTIO OLIIHIOBAHHS iX PE3yJIbTaTIB.

MATHEMATICAL MODELING OF DEVICES FOR THE REPAIR OF
AUTOMOTIVE EQUIPMENT USING CAD/CAM/CAE-SYSTEMS
Rudyk O., Zelenska L., Dzyanyi V.

Khmelnytskyi National University, Khmelnytskyi Polytechnic College

Key words: cars, repair, fixtures, pullers, stands, SolidWorks Simulation.

Modern CAD/CAM/CAE systems (for example, SolidWorks) not only make it
possible to reduce the time for introducing new products, but also have a significant
Impact on production technology, allowing you to improve the quality and reliability
of products (thus increasing their competitiveness). In particular, by computer
simulation of complex products, the designer can fix inconsistencies and save on the
cost of manufacturing a physical prototype.

SolidWorks is a powerful design tool (the core of an integrated enterprise
automation complex), with the help of which product support is carried out at all stages
of the life cycle in full accordance with the concept of CALS technologies. The main
purpose of SolidWorks is to provide an end-to-end process of design, engineering
analysis and preparation for the production of products of any complexity and purpose,
including the creation of interactive documentation and the provision of data exchange
with other systems [1].

The SolidWorks application for engineering calculations is SolidWorks Simulation
— a powerful and easy-to-use software package. It allows you to implement
mathematical models for the study of mechanical objects or processes based on
computer technology [2].

For example, the task of the study [3] was to determine the maximum force that
can be applied to approximately one of the most loaded parts of the device for pressing
the silent block of the shock absorber of the rear suspension of front-wheel drive cars
VAZ — the emphasis.

In work [4], the finite element method, which is based on SolidWorks Simulation,
was used for the strength calculation of the universal steering bipod remover.

The study [5] determined the performance of the stand for repairing the gearbox of
the rear axle of cars.

The authors [6] carried out a computer simulation of the stress-strain state of the
trailer support screw - the possible loss of stability was determined.

Modeling of a screw puller of bearings from a crankshaft was considered in [7].

Determining the serviceability of bearing puller parts using SolidWorks Simulation
was studied in [8].

17



