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Komn’toTepHU NPaKTUKYM: K.m.H., doueHm, Kosasb Bikmop Bikmoposuy,
mdpm@ukr.net.

Po3mileHHA Kypcy

Mporpama HaBYaNbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Ha cpborogssmHiil 1eHb BUKOPUCTaHHS KOMII IOTEPHMX PO3PAXYHKOBUX I1aKETIB € HEBiJ €MHOIO
YaCTUHOIO 1HKEHEPHOI'0 aHali3y e€JIeMEHTIB, BY3JIiB, arperariB 001aJHaHHs K Ha CTaJil IX MPOEKTYBaHHS
Tak i MijJ "ac iX eKcIulyaTamii. IX 3acTocyBaHHS J03BOISE PO3IIISAATH JOCHTh IMUPOKHI CTIEKTp 3a1ad 3
TOYKH 30py OL[IHKM MIIIHOCTI, JOBFTOBIYHOCTI Ta HaJIHHOCTI KOHCTPYKILINA y CaMUX pI3HOMaHITHUX chepax
Cy4acHOT0 BUPOOHUIITBA, 30KpEMa, B aBIaKOCMIUHIN Ta TEIJI0€HEepreTHuHiN raimyssax. [Ipu upomy, MOXKyTb
OyTH 3MOJIeTThOBaHI JOCUTh CKJIaJIHI YMOBU POOOTH Ta 30BHIIIHI BIUIMBH, 110 € MaiKe 1ICHTUYHUMU JI0
eKCIUTyaTalliHOr0 HaBaHTaXEHHs 00’ €KTa, SKUHM JOCTIIKYEThCS.

Bminns 3actocoByBat CAE maketn mnpu po3paxyHKax JO3BOJMTH Oulbll mpodeciiiHo Ta
KBaJTi(hiKOBAHO MiXOAUTH J0 PO3B’3aHHS MOCTABICHUX 1H)KEHEPHHUX 3aa4. 3alIpOIIOHOBAHUHN KypC 1acTh
MOYJIMBICTB J13HATUCS Ta ONIAHYBATH OCHOBHI METO/IM PO3paxXyHKY Ta ONTUMI3allil eJIeMEHTIB KOHCTPYKIIiH
3 TOYKH 30py IX MIIHOCTi, CTIHKOCTI Ta HaIIKHOCTI, OCOOJMBOCTI iX CKIHYEHHO-EIEMEHTHOTO
MOJICITFOBAHHS Ta aHaJi3y.

Kypc “MonentoBaHHs Ta pO3paxyHOK €IEMEHTIB KOHCTPYKITINA CKIIaIa€ThCs 3 JICKIIIWHUX 3aHITh Ta
3aHATH 3 KOMIT' FOTEPHOTO MPAKTUKYyMY, IO JTO3BOJISIE CTYACHTAM OBOJIOMITH MPAKTHYHUMH HaBHUYKAMHU
KOPUCTYBaHHSI CyYaCHUMH CHUCTEMaMH I1H)XEHEPHOTO KOMII' IOTEPHOTO IPOEKTYBaHHS Ta BHPIIICHHS
aKTyaJbHHUX NMPAKTHYHUX 3334 B rajly3i po3paxyHKiB Ha MIIIHICTh Ta Hai{HICTb.
3aKIIIOYHUM €TaroM BUBYEHHSI JAHOTO KYPCY SIBIISETHCS CKIIAJaHHS 3aIKY.



Memoro nasuanvhoi oucyunninu, € HagOAaHHS 3HAHb 1 YMiHb, SKi JO3BOJSIOTH BUPILIYBAaTH TaKi

TUIOBI 3371a4i 1 mpoOsieMu:

- CTBOPIOBATH PO3PaxXyHKOBY CKIHUEHHO-EJIEMEHTHY MOJEh CKJIaTHOI KOHCTPYKIII abo okpemMoro ii

€JIEMEHTa, aHaTi3yBaTH IMPABWIbHICTh MOOYIOBU CKIHYEHHO-CIIEMEHTHOI CITKM Ta 3IiHCHIOBATH Il

OIITHMI3alliIo;

- MPaBWJILHO 3aCTOCOBYBATH TUIH CKIHYCHHHMX €JIEMEHTIB B 3aJIC)KHOCTI BiJI 3a/1a4i;

- BU3HAYaTH 3yCHJUISA B €JIEMEHTAX Ta By3JlaX KOHCTPYKIIN THITY «pepMay;

- OyayBatu Ta BUKOpHCTOBYBatH free body diagram nipu BU3Ha4YeHHI1 BHYTPIIIHIX 3YCHJIb;
- MPOBOJAMTH PO3PaXyYHKH €JIEMEHTIB KOHCTPYKIIIH Ha MIIIHICTh Ta CTIMKICTh;

- MOJICJIIOBATH 3’ €THAHHA 00 KOHTAKT €JIEMEHTIB CKJIaJHIUX KOHCTPYKIIIH;

- MOJIEJIFOBATH Ta OL[IHIOBATH MII[HICTh KOMIIO3UTHHX ITaHEIICH;

- PO3B’sI3yBaTH 3a/1a4i, OB’ s3aHi 3 BAHUKHEHHSIM KOJIMBAaHb y CUCTEMI;

- OLIIHIOBATHU MIIHICTh MiAKPITUIEHUX MaHEIeH.

3HaHHA

1. Oco6auBocteit Bukopuctanus CAE PATRAN B imxeHepHUX 3a/1a4uax.

2. OCHOBHOI TEXHIYHOI JITEpaTypH 3 AUCHUILTIHU (APYUYHUKH, MOHOTpadii Ta iH.).

3. OCHOBHHUX TEeHJIEHIIi}l pO3BUTKY Ta MoxnBocTel cydacHux CAE cucrem.

4. OCHOBH YHCEIHHHUX METOIIB, SIKi 32CTOCOBYIOTHCS IIPH PO3paXyHKaX Ha MII[HICTb.

5. OcHOBH TeOpii MPYKHOCTI.

6. OcHOBH Teopii MIACTHYHOCTI.

Yminns

1. CrBopeHHS TeOMETPUYHOI MOJeNi, MOJEeIl Marepially, pO3paxyHKOBOi Mojeni 00’ekTa
JOCIIKEHHS.

2. bynyBaTu CKIHYEHHO-EJIEMEHTHI MOJENI 3 YpPaxyBaHHSAM IIMPOKOrO CHEKTPY IPAHUYHHUX YMOB,
PI3HMX THITIB HEJIIHIHHOCTI, CKJITHOCTI TeoMeTpii 00’ €KTa TOCIIIIPKSHHS.

3. OOTrpyHTOBYBaTH IHXXECHEPHY pO3PaXyHKOBY MOJETbh 3 YpaxyBaHHSIM 30BHIIIHIX BIUIMBIB Ta
reoMeTpii 00’€KTa JOCTIIKEHHS Ta BU3HAYaTH TUI PO3PaXyHKY.

4. OuiHIOBaTH OTPUMAaHI Pe3yJIbTaTH Ta POOUTH 32 HUMHU BIANOBIIHI BUCHOBKH II0J0 MOXJIMBOCTEH
eKcIUTyaTalii abo yI0CKOHaJIEeHHS! KOHCTPYKIIIi.

5. OOrpyHTOBYBaTH BUOpaHi METO/M PO3B’SA3KY Ta MiJXO/HU 100 CTBOPEHHS pPO3PaxyHKOBOI MoJiei
00’€eKTy.

6. BuxopucroByBaTM B pOOOTI €JEKTPOHHI MOCIOHMKM, BITYM3HAHY Ta  1HO3EMHY TEXHIYHY
JiTeparypy, pekiiaMHi OyKJIeTH, TPOCHEeKTH, KaTalord GipM Ta iH.

HaBuuknu

1. PoGora 3 HayKOBO-TE€XHIYHOK, HOPMAaTHMBHOIO, JOBIJIKOBOIO JiTepaTyporo, Oi0miorpadiuHuMu
JDKepelaMHt, TaTy3eBUMH CTaHAAPTAMU 332 TEMATHKOIO TUCIIUILITIHH.

2. BukoHaHHS pO3paxyHKIB Ha MIIHICTb 1 HAIHHICTB 3a JJOTIOMOTOI0 CyYaCHHX CHCTEM IHKEHEPHOTO
koM totepHoro npoektyBaHHs (CAE cuctem)

3. CamocriiiHe pO3yMiHHS Ta OCMUCIIIOBAHHS TEXHIYHOTO 3aBJJaHHs, 00y 10Ba pO3paxyHKOBOI MOei
KOHCTPYKTUBHOTO €JIEMEHTa, 3alyCK pPO3paxyHKYy, OTPUMaHHS pe3yJlbTaTiB Ta CTBOPEHHS
pEeKOMeH 1allii 111010 MOANBIION0 3aCTOCYBAHHS IaHOTO KOHCTPYKTUBHOTO €JIEMEHTY.

KommnerentHocTi
1. BwmiHHS BUSBISATH, CTABUTH Ta BUPIIIYBATH IPOOIEMHU.
2. 3maTHICTD KPUTHYHOTO aHANi3y Ta MPOTHO3YBaHHS MapaMeTpiB Mpane3JaTHOCTI HOBHX Ta

ICHYIOUMX MEXaHIYHHUX KOHCTPYKLIH, MalluH, MaTepiaidiB 1 BUPOOHMYUX TIPOILECIB
MalIMHOOYyBaHHS Ha OCHOBI 3HAaHHS Ta BHUKOPHUCTAHHS Cy4YyaCHUX aHAJIITHYHUX Ta/a0o
KOMIT F0T€PU30BaHUX METO/IB 1 METOMK.



3. 3acrocyBaHHS BiJIOBIIHMX METOJIB 1 pecypciB CydyacHOI iHXKEHepil Ha OCHOBI iH(poOpMamiiHUX
TEXHOJIOTiM JJIsi BUPILMICHHS IIMPOKOTO KOJa IHXKEHEPHHMX 3a7ay 13 3aCTOCYBaHHSM HOBITHIX
MiAXO0/IiB, METO/IIB IPOTHO3YBAaHHS 3 YCBIZJOMJICHHSIM 1HBapiaHTHOCTI PO3B’S3KIB.

4. 3paTHICTb KPUTUYHOTO OCMHUCIICHHS MpOOJIeM Yy HaBYaHHI, NPOoQeciiHiil 1 AOCHITHUIbKIHA
JISITEHOCTI Ha PiBHI HOBITHIX JOCATHEHb 1H)KCHEPHUX HAYK Ta HA MEXKI NMPEAMETHUX Tay3e.

5. 3martHiCTh 3aCTOCOBYBAaTH BIJIOBIJHI MaTeMaTW4HI, HAYKOBI 1 TEXHIYHI METOIH, iH(MOpMaIliiiHi
TEXHOJIOTIi Ta MPUKJIaJHEe KOMII'TOTEpHE MPOrpaMHe 3a0e3MedYeHHs Ul BUPIMICHHS 1HKEHEPHUX 1
HAYKOBHX 3aBJaHb 3 MPHUKJIAJHOI MEXaHIKH.

6. 3matHicTh ommcatH, KiIacU(iKyBaTH Ta 3MOJCIIOBATH IMHPOKE KOJO TEXHIYHMX OO €KTIB Ta
IPOIIECiB, IO IPYHTYETHCS HA TTIMOOKOMY 3HAHHI Ta PO3YMIHHI MEXaHIYHHX TEOPiH Ta MPaKTUK, a
TaKOX 0a30BUX 3HAHHSAX CYMDKHHX HayK.

IIporpamui pe3yibTaTH HABYAHHA

1. 3HaHHA OCHOBHHMX NPHUHIMIIB 1 METOAMK PO3PaXyHKy Ha MILHICTb, OLIHIOBaHHS HaIiHOCTI
3BapHUX KOHCTPYKIIH B IPOIECi CTATHYHOTO Ta JMHAMIYHOT'O HABAaHTAXKECHHS

2. 3HaHHS 3 BAKOPUCTAHHS CY4aCHHX METO/IIB IOIIYKY ONTUMAJIBHUX ITAPaMETPiB TEXHIYHUX CUCTEM
3ac00aMU CHCTEMHOT'0 aHali3y, MAaTeMaTHYHOTO, IMITALlIHOTO Ta KOMIT FOTEPHOTO MOJETIOBAaHHS,
30KpeMa 1 32 YMOB HETOBHOI Ta CylepewsnBoi iHpopMaIiii.

2. MpepekBiauTy Ta NOCTPEKBI3UTU JUCLUNIHU

Kypc “ MonentoBaHHs Ta po3paxyHOK €JIeMEHTIB KOHCTPYKIIK ~ 0a3yeTbcsl Ha 3HAHHAX OJIePIKaHUX
Ipy BHBYCHHI TaKWX KypciB, sk: “Bumia matemaruka”, ‘“aranpHa ¢izuka’, “Teopernyna mexaHika”,
“MexaHika MaTepiaiiB i KOHCTPYKIIIH .
3HaHHS, 3100yT1 CTyIeHTaMU IPYU BUBYEHHI LI€T AUCIUIIIIHN, BUKOPUCTOBYIOTHCS B MOAAIBIIOMY
IIpU BUKOHAHHI MaricTepChKOi JucepTariii.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Tema 1. CucreMu aBTOMaTH30BAHOTO MPOEKTYBaHHS, 1X THTETpallis B IPOLIEC PO3POOKU HOBOTO BHPOOY.
Ix dynkuii Ta Tunu. basu naHuX.

Tema 2. CAE cuctemu 1 iX poiib B CydacHOMY 1HXKe€HepHOMY aHanmi3i. Kiacu 3amad, mo po3risjiaiTbes
CAE cucremamu. CTpyKkTypa Ta Ipoleaypa iHKEHEPHOTO aHali3y 00’ €KTy.

Tema 3. Habnmxeni MeToau iHXeHepHoro aHanisy. [lepeBaru ta Henosniku. [lpukianu 3acTocyBaHHs.

Tema 4. HesaBHHIT MeTO/I CKIHUEHO-EJIEMEHTHOTO aHAI3Y.

Tema 5. SIBHUIT METO] CKIHUEHO-EIEMEHTHOTO aHAMI3Y.

Tema 6. BusHaueHHs XapaKTEpPUCTHK CTaHy CUCTEMH IiJ] €10 30BHIMIHBOIO CKJIQJHOTO TEPMOCHUIOBOTO
HABAHTAKECHHSI y METOJIl CKIHYEHHUX EJEeMEHTIB. AMNpOKCHUMAIliS PE3yIbTaTiB PO3pPaxyHKY.
[HTerpyBaHHs Ta OCEpeHEHHS PE3yIbTATIB PO3PAXYHKY.

Tema 7. Tunu ckiHueHHUX eneMeHTiB. Kiacu 3aiay, moB’s13aH1 3 pi3HUMH TUIIAMH CKIHUEHHUX €JI€MEHTIB.

Tema 8. 'enepariis ckiHueHHO-eNeMeHTHO1 ciTkh. [IpaBuia moOymoBu Ta oKy ii skocTi. [ToOdymoBa ciTku
JU1s1 6araTo3B’ I3HUX TEOMETPUIHHIX 00J1acTeH.

Tema 9. Heniniltnicte B 3amayax mexaHiku. Meroa Hpiotona-Padcona. CtpykTypa po3paxyHKOBOTO
KPOKY.

Tema 10. Teopis HampyxeHoro crtany. HampyxeHHs y HOBUIbHIM Toulli Tima. KoMIoHeHTH BekTopa
Hanpy>keHb Ta X BU3HaueHH:. [ 0JI0BHI MIIOMIA/IKH.

Tema 11. /Tudepenuiiini piBHSIHHS pIBHOBAaru Ta CUMETPis TEH30pa HanpykeHb. EkcTpemalibHi 3HaueHHs
JOTUYHUX HANPY>KEHb.

Tema 12. Teopis nedpopmoBanoro crany. Tenzop medopmariii. 'onoBHi aedopmarii. [HTEHCHBHICTB
nedopmarriit. Pipastaus Komri.

Tema 13. PiBusiunus Cen-Benana.



Tema 14. 3akoH 30epexeHHSI MEXaHIYHOI eHeprii.

Tema 15. Ilepmia ta npyra ¢popma BU3HaYaIbHUX piBHSAHB. 3akoH [{roamens-Heiimana. Ten3op nmpysxHix
cranux. OCHOBHA CUCTEMa PIBHAHb TEPMOIIPYKHOCTI.

Tema 16. OcHoBHi Teopii MirtHOCTI. OcOOIMBOCTI iX 3aCTOCYBaHHS.

Tema 17. OcHoBHI Timote3u Teopii maacTUYHOCTI. OCHOBHI KpUTEpii BUHHKHEHHS IUTACTHYHHUX
nedopmartiii y To4Ili HaBaHTa)KEHOTO Tija.

Tema 18. YmoBa mnactuurocti Tpecka-Cen-Benana. YMoBa mmactudHocTi 3a XyoeproM-Mizecom-I eHki.

Tema 19. 3minnenns marepianiB. [loctymar Jlpykepa. AcomiiioBanuii 3akoH TuractuuHoi Tedii. Teopis
MaJIuX MPYKHO-IIACTUYHUX JIePOpPMaIiid.

Tema 20. Teopist MIACTUYIHOCTI 130TPOIHOTO MaTepialy 3 aHI30TPOITHUM 3MIITHEHHSM.

4. Hasu4anbHi maTepianu Ta pecypcu
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HaB4YaNbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYaAbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

Jleknia 1. XKurreuii mukn supody. CAD, CAM, CAE, PDM, PLM, CAPP cucremu Ta ix micue B
XKHUTTEBOMY IMKJI BUpoOy. 3aranbHa ctpyktypa CAE mnakery. Po3paxyHkoBa Ta aHaJliTH4HA
MOJIENb.

Jleknist 2. [Ipenporiecop, Solver, moctmponecop. OCHOBHI Kiacu 3a/1a4, sIKi BUPIIIYIOTHCS 33 JOTIOMOT OO
CAE mnakeriB. HabnukeHi METOAM 1HXKEHEPHOTO aHalli3y: METOJ CITOK, METOJ TPaHUYHUX
€JIEMEHTIB.

Jlekuisn 3. Metoy ckiHdeHHHMX eneMeHTiB. [lopiBHSUIbHMI aHaii3 HAaOIMKEHUX METOMAIB 1HKEHEPHOTO
aHamizy.

Jlexuis 4. HesBHMI MEeTOJT CKIHUEHO-EJIEMEHTHOT'O aHaJi3y. 3aCTOCYBaHHS HEBHOTO METOY Ha MPHUKIA1
PO3paxyHKy KOHCOJIBHOTO CTPUXKHsI. MaTpHIst ’)OPCTKOCTI.


http://130.149.89.49:2080/v6.14/books/gsa/default.htm
http://www.fea.ru/

Jleknis 5. SIBHUMIT MeTOJ CKIHUEHO-EIEMEHTHOTO aHalizy. 3acTOCYBaHHs SBHOTO METOAY Ha MPHUKIaJIi
PO3paxyHKY KOHCOJILHOTO CTPYOKHS. PiBHSHHS TWHAMIYHOI pIBHOBAry.

Jleknia 6. Knacu 3ama4, mos’s3aHi 3 pi3HUMH THIIaMU CKIHYCHHUX eleMeHTIB. ITopspok cKiHUeHHOTO
elieMeHTy. Bu3HAaYeHHS BHYTpIIIHIX NapamMeTpiB KOHCTPYKINi. ANpPOKCHUMALis pe3yIbTaTiB
pO3paxyHKy. IHTErpyBaHHs Ta OCepeJHEHHS Pe3yibTaTiB PO3PAXYHKY.

Jlekuinn 7. Edexr OmokyBanus 3cyBy ta Hourglassing. OchoBui tumu enementie B MSC PATRAN.
['enepaiisi CKIHUEHHO-EJIEMEHTHOI CiTKH. [IpaBuiia moOy10BH Ta OIiHKH 1i sikocTi. [ToOyaoBa ciTku
JUls 6araTo3B’sI3HUX F€OMETPUUHUX 001acTei.

Jlexuisi 8. HeniniliHicth B 3ajauax MexaHiku. Meroa Herotona-Padcona. CTtpykTypa po3paxyHKOBOTO
KPOKY.

Jleknia 9. Teopis nHampyxeHnoro crany. HampyxeHHs y noBumbHIM Touni Tima. CTpykTypa TeH30pa
Hanpy>keHb. ['0JIOBHI HampyXeHHs. BuU3HaueHHs 1HTEHCHBHOCTI HANpy>Ke€Hb Y JOBUIbHIA TOYII
Tina.

Jleknisi 10. JludepeHmiitHi piBHSAHHS pPIBHOBAarM Ta CUMETpisS TEH30pa HaIpyXeHb. EKcTpemanbHI
3HA4YEHHS JTOTUYHHUX HAIIPYKEHb.

Jlekuis 11. Teopis nepopmoBanoro crany. Tenzop nedopmariii. 'onosHi aedopmarii. Pisasaas Komri.

Jlekuis 12. PiBHsHHS cymicHOCTI Aedopmariiil. 3akoH 30epeKeHHs] MeXaHI4HO1 eHeprii.

Jlekuis 13. Ilepmra ¢popma BU3HAYaTFHUX PIBHSIHB TEOPIi MPYKHOCTI

Jlekuis 14. J[pyra ¢popma BH3HauaIbHUX PIBHSAHB Teopii nmpyskHOCcTi. 3akoH [roamens-Heitmana. Tenzop
npyXHix ctanux. OCHOBHA CHCTEMa PiBHSIHD TEPMOIIPYKHOCTI.

Jlekuisi 15. OcHoBHi Teopii mimHOCTI. OcobimBocTi iX 3actocyBaHHS. OCHOBH TeEOpii IIACTHYHOCTI:
OCHOBHI T'lII0T€3H, OHATTS PO IIEepHIOBEPXHIO MJIACTUYHOCTI. Y MOBa mtactuuHocti Tpecka-CeH-
Benana. YMoBa mnactuyHocTi 3a XyoOeprom-MizecoM-Ienki. [loctynar pykepa.

Jleknist 16. OcHOBHU Teopii MIACTUYHOCTI: acOLIMOBAaHUIM 3aKOH IJIACTUYHOI Teyii, TEopis IIaCTUYHOT
Teyii.

Jlekuist 17. OcHOBH TeOpii MIACTUYHOCTI: TEOPis MAIHUX MPY>KHO-TUIACTUYHHX Je(opmarriii.

Jlexuisi 18. OcHOBHU Teopii IIACTUYHOCTI: T€OPIs MIIACTUYHOCTI 130TPOIHOI0 MaTepialy 3 aHI30TPOIHUM
3MIIHEHHSM

JladopaTopni 3ansaTTsa (Komn'ioTepHuii npakTuKym)

Komn'torepHuuii npaktukym Nel. O3naifomnenns 3 inrepdeiicom MSC PATRAN

Komn'torepHnuii npaktukym Ne2. [Tobynosa eckisiB. [lopsiiok ctBopenns 2D reomerpii. [1oOynoBa nerani
«TIPOKJIA/IKa»

Komn'torepuuii npaktukym Ne3. OcHoBHi onepaii npu crBopeHHst 3D reomerpii. IToOynoBa npoctux
KOMOIHOBaHHMX I'€OMETPUYHHX 00’ €KTIB.

Komn'torepuuii npaktukym Ne4. Po3paxyHOK CTpUKHEBOI cucTeMu. BuzHaueHHs BIacTUBOCTEHN Hepepisy,
IPaHUYHUX YMOB, MOJIEN1 MaTepiaiy.

Komn'torepuuii npakTukym NeS. Po3paxyHOK Hanpy’eHO-Ae(OpMOBAHOTO CTaHy IIPOCTOPOBOI (hepmHu.

Komn'torepunii mpaktukym Ne6. [limcymkoBa camoctiiiHa poOoTa 3a maTepiajlaMd KOMIT IOTEPHUX
npakTukyMiB Nel-Ne5. [TobynoBa 2D 06’exTiB. Po3paxyHOK Ha MIlIHICTh CTPUKHEBOI CHCTEMH.

Komn'torepuuii mpakrukym Ne7. [ToOyznoBa ta anani3 free-body miarpam

Komn'torepHuii npaktukym Ne8. Po3paxyHok HanpyskeHO-Ae(pOpMOBaHOTO CTaHy IJIOCKOT IJIACTUHH.

Komn'totepHuii npaktukym Ne9. Po3paxyHOK Ha MilIHICTh TPUBHUMIPHOI JA€TaIi.

Komn'totepuuii npaktukym Ne 10. Po3paxyHOK Ha MILIHICTh 3 BUKOPUCTAHHSAM CEPEIMHHOI TOBEPXHI.

Komn'torepuuii npaktukym Ne 11. Po3paxyHok miKpiniaeHoi 000JI0HKH.

Komn'torepuuii npaktukym Ne 12. IlincymkoBa camocTtiiiHa po0OoTa 3a MaTepiajlaMd KOMII FOTEPHUX
npakTukyMiB Ne7-Nel 1. Po3paxyHok Ha mimHicTs 2D Ta 3D 00’ €KTiB.

Komn'torepHuii npaktukym Ne 13. Po3paxyHOK KOMIIO3UTHOI MaHeli

Komn'torepuuii npaktukym Ne 14. Po3paxyHOK KOHCTPYKIIil 3 BAKOPUCTAHHSM 3’ €JHYBAJIbHUX €IEMEHTIB



Komn'totepHuii npaktukym Ne 15. Po3paxyHOK KOHCTPYKIIil Ha CTIMKICTb.
Komn'torepuuii npaktukym Ne 16. MojansHuii aHai3 IUIACTHHH.

Komn'torepHuii npaktukym Ne 17. MojenioBaHHS HeCTalllOHApHUX HABAaHTAXKEHb.

Komn'totepuuii npaktukym Ne 18. 3amikoBe 3aHATTSI.

6.

CamocriiHa poboTa cTyaeHTa

No
3/

Hazsa TEMH, IIIO BUHOCUTHCA HaA CcaMOCTIHHE OIIpanrOBaHHA

Kinekicte
roauua CPC

OcHoBU reoMeTpuyHOro MozaeatoBaHHs. [To0y1oBa geTani «IpoKIagKay

Ilepedbauaemuvcs camocmitina poboma cmyoeHma 32i0H0 3a60AHHS
BUKIA0AYA 01 3AKPINJIeHHs Mamepiany KOMN TOMepHO20 RPAKMUKYMY

OcHoBu reomeTpuyHOTo MoaentoBaHHs. [Tooynosa 3D 06’ exTy.

Ilepeobauaemvcs camocmitina poboma cmyoeHma 32i0H0 3a80AHHS
BUKIAOAYA O/ 3aKPINJIeHHs Mamepiany KOMN TOMepHO20 NPAKMUKYMY

Po3paxyHOK Ha MIIIHICTh CTPH>KHEBOT KOHCTPYKIIIT 32 PI3HUX T'PAaHUYHHIX

YMOB Ta KOMOiHOBaHOi reomeTpii repepisy. [Tooymosa free-body miarpam

llepeobauaemucs camocmivina poboma cmyoeHma 32i0HO 3a60AHHS
BUKIA0AYA O/ 3aKPINJIeHHs Mamepiany KOMN TOMepHO20 NRPAKMUKYMY

Pozpaxynok Ha MinHicTh 2D enementy

llepeobauaemucs camocmivina poboma cmyoeHma 32i0H0 3a60AHHS
BUKIAOAYA O/l 3AKPINJIeHHs Mamepiany KOMN TOMepHO20 RPAKMUKYMY

PozpaxyHnok Ha MinHicTs 3D 006’€ekTy.

Ilepeobauaemuvcsa camocmitina poboma cmyoeHma 32i0H0 3a60aHHS
BUKIAOAYA O/l 3AKPINJIeHHs Mamepiany KOMN TOMepHO20 RPAKMUKYMY

Po3paxyHOK 3 BUKOPHUCTAHHSIM CEPEIUHHOT IUIOIIUHI

Ilepeobauaemuvcs camocmitina poboma cmyoeHma 32i0H0 3a60aHHS
BUKAOAYA 01 3AKPINIEHHA MAMeEPIany KOMN 10mepHO20 NPAKMUKYMY

Po3paxyHok miakpiniaeHoi 000J0OHKH 3 BUKOPUCTAHHSIM OJTHOBUMIPHHUX Ta

2D enemeHTiB

Ilepeobauaemucs camocmiina poboma cmyoeHma 32i0H0 3a60AHHS
BUKIAOAYA O/l 3AKPINJIeHHs Mamepiary KOMN TOMepHO20 NPAKMUKYMY

Po3paxyHok KOMIIO3UTHOT MaHei

Ilepedobauaemuvcs camocmitina poboma cmyoeHma 32i0H0 3a60aHHS
BUKAOAYA 01 3AKPINIEHHSA MaAmMepianry KOMN 10mepHo20 NPAKMUKYMY

MoentoBaHHsI HECTalllOHAPHUX HaBaHTaKEHb

Ilepeobauaemucs camocmitina poboma cmyoeHma 32i0H0 3a80AHHS
BUKIAOAYA O/ 3AKPINJIeHHs Mamepiany KOMN TOMepHO20 NPAKMUKYMY

10

[TonsarTs npo ¢pyHKIi0 GopMHU eneMeHTy

Ilepedbauacmuvcs nocnubnene gusuenHs meopemudHo20 Mamepiany 6

PaMKax 6Ka3aHoi memu.

11

OcHOBHI HaOMM>KEH1 METOM BUPIIICHHS 3a7a4 MEXaHIKH.

Ilepeobauacmovca noznubnene 6ugueHHs MeopemuyHo20 Mamepiany 6

PAMKax 6Ka3aHoi memu.




12 3akoH 30epeKeHHsT MEXaHI9HO1 eHeprii

Ilepeobauacmovca noznubnene 6ugUeHHs MeopemuyHo20 Mamepiany & 2
PAMKAX 6KA3aHOI meMu.
13 [Tepmma ta gpyra ¢hopmMu BU3HAYAIBLHUX PIBHSHB TEOPIii MPYKHOCTI
llepedbauaemuvcs nocnubnene susueHHs meopemuiHo20 Mamepiaiy 8 4

PAMKax 6Ka3amoi memu.

14 OcHoBHa cucTeMa piBHSIHB Teopii mpyx)HocTi. 3akoH roamens-HelimaHa.
TeH30p NpyXHIX CTaIHX.

Ilepeobauacmovca noznubnene 8ueueHHs MeopemuyHo20 Mamepiany 8
PAMKax 6Ka3anoi memu.

15 OcHOBHI TinoTe3u Teopii mactTuayHocTi. OCHOBHI KpUTEPil BUHUKHEHHS
IUTACTHYHUX Ae(opMaltiii y To4ulli HaBaHTaXEHOTO Tija.

Ilepedbauaemuvcs nocnubnene 8usueHHs MmeopemuiHo20 Mamepiany 6
PAMKax 6KA3aHOi memu.

16 AcorriiioBaHNl 3aKOH TUTACTUYHOI Tedii. Teopis MaJuX mpyKHO-
IJIACTHYHUX JedopMartii.

llepedbauacmuvcs nocnubnene susueH s meopemudHo20 Mamepiany 6
PAMKax 6KA3aHol memu.

MoniTUKa Ta KOHTPOb

7. MNoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMOHEHTA)
IIpaBuiia BiABiAYBaHHA 3aHATH

BinBinyBaHHS BCiX BUIB HaBUaJIbHUX 3aHATh 3 JIUCHUILUIIHU € JUIS CTYICHTIB OOOB’S3KOBHUM.
KoHTposs MPUCYTHOCTI CTYIEHTIB HA 3aHATTAX 3A1HCHIOETHCS BUKJIAIa4eM Ha IMOYaTKy 3aHATTS .

BincyTHICTh cTyJIeHTa Ha 3aHATTAX MOXKe OyTH TUIBKM B pa3l MOBaXHOI NMPUYMHMU (XBOpOOa,
HiATBEPKEHa MEIUYHOI0 JIOBIAKOI0, a00 OQIiiiHMil 103BUI BiA JAekaHaTy). MaTepiaau HmponmyleHuX
3aHATh MalOTh OYTH BIANpPaI[bOBaHUM CaMOCTIHHO. BinnpaitoBanHs po0OiT 3 KOMIT IOTEPHOIO IPAKTUKYMY,
abo ix mepe3nava y pasi ojiep>kKaHHs HE3aI0BIILHOI OIIHKH, 3A1MCHIOEThCA 32 1HAUBIAYaTbHUM Tpadikom,
MOTOJ/DKEHUM 3 BUKJIAZAueM.

IIpaBuiia mnoBeAIHKH HA 3aHATTAX

CryneHTH Ha 3aHATTS MAIOTh 3’ ABJISITUCS CBOEYACHO, O€3 3aIi3HEHb.

Ha nekuiitHuX 3aHATTSAX CTYJEHTU MOBMHHI MaTu KoHcmekTH. [li yac mpoBeAeHHs JEeKUIHHUX
3aHATh Ta HA 3aHATTAX 3 KOMII'IOTEPHOTO MpPAaKTUKyMy HE JIOMYCKAalOTbCSl CTOPOHHI PO3MOBH,
KOPUCTYBaHHS KOMIT I0TepamMH, cMapTPpoHamMH, MOOLTbHUMU TerepoHamu 0e3 103B0JTy BUKIIagaya.

IIpaBuia ouiHIOBaHHs J1a00PATOPHUX POOIT

OniHoBaHHA POOOTHM BHMKOHAHOI MiJI Yac KOMII IOTEPHOTO MPAKTHUKyMy B1AOYBA€ThCS 3T1THO
HaBEJCHMUX HIDKYE Y 1.8 KpUTEpIiB.

IIpaBuia npu3HaYeHHA 320X0YYBaJIbLHUX Ta WITPagHUX OatiB
i npaBuia BigoOpakeHi B peHTHHIOBIM CHCTEM1 OLIHIOBaHHS (IUB. II. §)
IHoniTuka aeniaiiHIB Ta NMepecKIAIAHb

3aBaHHS, 3alPOIIOHOBAHI CTYJIEHTaM JUIsl BUKOHAHHS Ha KOMIT FOTEPHOMY MPAKTUKYMi, MarOTh
OyTH BHKOHAHI MPOTITOM MPAKTUYHOIO 3aHATTS Ta OLIHIOIOTHCS HAMPHUKIHII HHOTO BHKIJIAJAuyeM.
OriHIOBaHHS CTYNEHI Ta SIKOCTI BUKOHAHHS 3aBJaHHS BiOyBaeThCs BiAMOBIAHO A0 BUMOT 1.8. PoboTa,



BUKOHAHA MICJs 3aBEPIICHHS MPAaKTUYHOTO 3aHATTS HE OLIHIOETHCS. BUHATKOM € HasBHICTh MOBAXKHOI
NPUYMHYU IOJ0 BiACYTHOCTI CTY/AEHTa Ha 3aHATTI. B Takomy pa3i BiAnpautoBaHHS 3aHATTS BiIOYBa€ThCA
3a IHAMBIyaJIbHUM TpadikoM, TOTOHPKEHUM 3 BUKIIATaYeM.

MoaiTuka moao akaxeMi4HOI J0OPOYECHOCTI

B mporieci BUBUEHHS IUCIUILTIHKU CTYICHTH BUKOHYIOTh 3aBJIaHHS 3 KOMIT FOTEPHOTO MPAKTHKYMY
Ta MiJACYMKOBI caMmocCTiiH1 poOoTH. [Ipy mbOoMy CTYyJ€HTH 1 BHUKJIaJladi Ha B3a€EMHINA OCHOBI KE€PYHOThCS
OPUHIUIIAMA  aKaJeMiuHOi JOOpOYECHOCTI CTOCOBHO HENPHUITYCTHMOCTI Iuiariaty, Qambcudikarmii
pe3ynbTariB poOOTH, KOPYMHIIIHHUX MPOSIBIB TOIIO. Y pa3i BHSBICHHA Iuiariaty abo dQanbcudikarii
pe3ynbTariB poOOTH IMiJ Yac BUKOHAHHS CTYACHTOM 3aBJIaHb Oanu 3a 1€ 3aBJaHHS aBTOMATHYHO
AHYJTIOIOTHCSL.

8. BuAM KOHTPO/IIO Ta PEMTUHIOBa CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBuyaHHA (PCO)

[IpoTsroM ceMecTpy BHKOHYIOTBCS TaKi BHIU KOHTPOJIIO YCIIIIHOCTI CTYJCHTIB Y BUBYCHHI
IUCLAIUIIHHA:

e [Ilorounuii KOHTpPOJb. BKitodae OLiHIOBAaHHS BUKOHAHHS 3aBJaHb 3 KOMIT IOTEPHOTO
MPAKTUKYMY Ta MiICYMKOBUX CAMOCTIMHHUX pOOIT

o Kanengapuuii KoHTPoJIb. [IpoBoAHMTECS 1BiYI Ha CeMeCTp, K MOHITOPUHT ITOTOYHOTO
CTaHy BUKOHAHHsI BUMOT cujialycy.

e CeMecTpPOBHIl KOHTPOJIb. 3aiK.

PeiiTHHT cTyaeHTAa 3 JUCHHUILIIHU CKJIAAAEThCA 3 0aJiB, 110 BiH OTPUMYE 3a:

1) BHKOHaHHS 3aBJaHb 3 KOMIT IOTEPHOTO MPAKTHKYMY;
2) HaNMCaHHA MiJCYMKOBUX CAMOCTIHHHUX POOIT;
3) mrpadHHX Ta 3a0X0UyBaJbHUX OaiB.

8.1. Cuctema peitTuHrosux (Barosux) 6anis Ta KpuTepii ouiHIOBaHHA

8.1.1. Po0oTa Ha 3aHATTAX 3 KOMII’IOTEPHOI'0 NPAKTHKYMY
banu HapaxoByIOThCS 32 BUKOHAHHS 3aB/IaHb HA 3aHATTAX 3 KOMIT FOTEPHOTO MpakTHKymy Ne 2-5,
Ne7-12, ta Ne 14-17. BaroBuii 0an misg KokHOro 3aBaaHHs cTaHoBUTH 100/14. 3aBmaHHSA CKIIamaeThCS 3
OCHOBHOT (BHKJIaJIEHOT Y POTOKOJ1) Ta JOAATKOBOI (TBOPYOi, 3alIPOIIOHOBAHOT BUKJIA1au€M ) YACTHHH.

Kpumepii oyintoeanns sxocmi 6UKOHAHHSA 3a60AHHSL.

Kpumepiu OcHosHa Teopua
yacmuna, baiu yacmuHa, oanu
3aB/IaHHS BUKOHAHO MOBHICTIO BIpHO 0,85*100/14 0,15*100/14

3aBJaHHS  BHMKOHAHO 3  He3HayHuMu  Heroy”ocTsMu | 0,9*0,85*100/14 | 0,9*0,15*100/14
(po3paxyHKoBUH (haiiil 3amyCKaeThCsl alie: CITKa €JIeMEHTIB He
ONTUMI30BaHa, HE3HAYHI MOMMJIKH Yy 3HAY€HHI HABAHTAKECHHS
a00 y BEIMYMHI MEXaHIYHMX XapaKTepPUCTHUK, TeoMeTpis
KOHCTPYKIIii Ma€ He3HA4H1 HOXUOKH, TOIIIO)

3aBJlaHHs BUKOHAHO 31 3HAYHUMH MOMIIKaMu (po3paxyukosuii | 0,8*0,85*100/14 | 0,8*0,15*100/14
¢aiin He 3amycKaeTbcs Ha PO3PAXyHOK, HEBIPHO BU3HAYCHHM

a00 3aJaHWil TUN HaBaHTAKCHHs, MOMWJIKA y BH3HAYCHHI
nepepizy abo Mozesi Marepiaiy, TOIO)

3aBJaHHs HE BHKOHAHO, ajic HasBHA reomerpuuHa mojmens Ta | 0,6%0,85*100/14 | 0,6*0,15*100/14
BIPHO BBEJICHI IMapaMeTpu MOJIeIl MaTepiary
3aBJIaHHS HE BUKOHAHO 0 0




8.1.2. llincymkoBi camocTiiini podoTu
3a pe3ynbTaTaMH BUKOHAHHS IMiJCYMKOBHX CaMOCTIHHHMX pOOIT BU3HAYAIOTHCS BiJMOBIAHI
koedimient Kcp, 1110 BINIMBAIOTH HA 3arajbHy KUIbKICTh HAOpaHUX CTYIEHTOM OaliB.

Kpumepii oyintosanus sukonanns niocymkogoi camocminnoi pobomu Nel:

3aeoanns Nel :

- 3aBJIaHHS BUKOHAHO MOBHICTIO BipHO — Kcp1=1

- 3aBJaHHS BUKOHAHO 3 HE3HAYHMMH HETOYHOCTSAMHM (BiJICYTHI/HE BIpHO BKa3aHi He OuIbIe 2-X
KPECIAPCHKHUX PO3MIpIB JeTaii ta/abo BiacyTHi He Oinblie 3-x 000B’s13k0BUX IpuB’s130K) — Kep1=0,90

- 3aBJlaHHS BUKOHAHO 31 3HAYHUMH MOMMJIKaMU (B1ICYTHI/HE BIpHO BKa3aHO 3 KpECIIPChKi po3MipH
neraii ta/ado BigcyTHi 4-5 0008’ s13k0B1 npuB’si3ku) — Kep1=0,80

- 3aBJJaHHS BUKOHAHO 31 3HAYHUMH TIOMUJIKaMH (BiJICYTHI/HE BIpHO BKa3aHO 4 KPeCIIpPChKi po3Mipu
neraii Ta/abo BincyTHi 6-7 000B’s13k0B1 npuB’s3ku) — Kep1=0,70

- 3aBJJaHHS BUKOHAHO 31 CyTTEBHMMH IOMWJIKAMHU: HAIBHI OCHOBHI KOHTYPU T€OMETPUYHOT MOJIENI
aje BiACYTHI/HE BIpHO BKa3aHO Oinble 4-X KpecasIpCbKUX pOo3MipiB JeTani Ta/abo BiACyTHI Ouiblie 7-MH
000B’s13k0BUX 1puB’ 130K — Kcp1=0,00-0,60 (B 3anexxHOCTI BiA (PaKTUYHOTO 0OCATY BUKOHAHOTO 3aB/IaHHS)

- 3aBJaHHs He BUKOHaHO — Kep1=0
3aeoanns Ne2:
- 3aBJIaHHs BUKOHAHO MOBHICTIO BipHO — Kcpz=1

- 3aBJJaHHS BUKOHAHO 3 HE3HAYHUMH HETOYHOCTSIMHU ((paiiir MOJIeli 3aIyCKaEThCsl Ha PO3PAXyHOK,
aJie HasiBHA OJ{HA TIOMUJIKA, HAIIPHUKJIAA: TIOMHIIKA ITPH BBEACHHI PO3MIipiB KOHCTPYKIIi uu MaTepiany abo
HEBIPHO BBEJACHI MapaMeTpH Iepepidy, ad0 HEeBipHO BKa3aHa Opi€HTAIlis mepepizy, abo HEBIpPHO 3ajaHi
rpaHu4Hi yMOBH, To110) — Kcp2=0,90

- 3aBJJaHHS BUKOHAHO 31 3HAYHUMU NMOMMJIIKaMH ((ail MoJieni 3amyCKaeTbes Ha PO3paxyHOK, ajie
CyMapHO HasiBHa OyJib-siKka KOMOIHAIlisl 3 IBOX TUIOBMX NMOMMWJIOK, HampHUKJIaJ: MOMUJIKA IPU BBEJICHHI
PO3MIpiB KOHCTPYKLIi 4M MaTepiasly abo HEBIpHO BBEJEHI MapaMeTpH Iepepidy abo HEBIpHO BKa3zaHa
OpieHTaIlis TIepepi3y, ab0 HEBIPHO 3a/1aHi rpaHnYHI yMoBH To10) — Kep2=0,80

- 3aBJIaHHS BUKOHAHO 31 3HAYHUMH NMOMIIKaMH ((aiiin Moiesl He 3aITyCKaeThCsl Ha po3paxyHoOK abo
CyMapHO HasiBHa OyJib-sika KOMOIHAIis 3 TPbOX TUIIOBUX IMOMMJIOK, HAIIPUKIIAJ: TIOMUJIKA IIPU BBEJIEHHI
pO3MipiB KOHCTPYKUIi 4M Marepiany abo HEBIPHO BBEJAEHI MapaMeTpu mepepizy abo HEBIpHO BKa3aHa
Opi€eHTAllis TIepepiy, abo HEeBIpHO 3a/1aHi rpaHiyHi yMoBH To10) — Kep2=0,70

- 3aBJIaHHS BUKOHAHO 31 CYTT€BHMH IOMMHJIKAMHU: PO3paxyHKOBUH (ailn He chopMoBaHMil mpoTe
HasiBHI OCHOBHI €JEMEHTHM TEOMETPUYHOI MOJeNi Ta NpoiieHI OCHOBHI Moayndi (opMyBaHHS
pPO3paxyHKOBOT MOJElNi, ajlé BOHM MICTATh HENMOBHY 4M HeBipHY iHpopmarnito — Kcp2=0,00-0,60 (B
3aJIeKHOCTI Bil (PAaKTUYHOTO 00CATY BUKOHAHOTO 3aB/IaHHS)

- 3aBJIaHHs He BUKOHaHO — Kcpz=0

Kpumepii ouino6auHsa BUKOHARHS RIOCYMKO0B80I camocmitinoi pobomu No2:

3a pe3ynbTaTaMy BUKOHAHHS JIBOX 3aBJ/IaHb I1JICYMKOBOI caMOCTiIHHOT po6oTu Ne 2 BU3HaUalOThCA
koedimienTu Kcps ta Keps. [Ipu ibomy kpuTepii OliHIOBaHHS KOKHOTO 3aB/IaHHS 11i€1 poOOTH OJTHAKOBI Ta
NpeJCTaBJIeH] HUXKYE!

- 3aBJIaHHs BUKOHAHO NOBHICcTIO BipHO — Kcps=1, Kcps=1



- 3aBJIaHHS BUKOHAHO 3 HE3HAYHUMHU HETOUHOCTSIMH ((haiiin MoIeNi 3aImyCKaeThCsl Ha pO3pPaxyHoOK,
aJie HasiBHA OJTHA IOMMJIKA, HAIIPUKJIa l: MIOMUJIKA IPU BBEJICHHI pO3MipiB KOHCTPYKIIii 800 HEBIpHO BBE/ICHI
napaMeTpH marepiaiy, abo HeBipHO MoOy0BaHa T€OMETPUYHA MOJIENb 3 TOYKH 30pY ii KOMIIOHOBKH, a00
HEBIPHO 3aJ1aHi rpaHu4Hi yMoBH, Toio) — Kcps=0,90, Kcps=0,90

- 3aBJJaHHS BUKOHAHO 31 3HAYHUMU MOMIJIKaMU ((hair MoJIelTi 3aIyCKaeThesl Ha PO3PaxyHOK, aje
CyMapHO HasiBHa OyJb-sika KOMOIiHaIlisl 3 JIBOX THUIIOBHX IMOMMJIOK, HANIPUKJIIAI. MIOMHIIKA MPH BBEICHHI
PO3MipiB KOHCTPYKIIii 200 HEBIPHO BBE/ICHI ITapaMeTpy MaTepiainy, abo HEBIpHO MOOY10BaHA T€OMETPHUYHA
MOJICITb 3 TOYKH 30PY il KOMITOHOBKH, a00 HEBIPHO 3a1aHi rpaHrdHi yMoBH, To1i0) — Kepz=0,80, Kcps=0,80

- 3aB/IaHHS BUKOHAHO 31 3HAUHUMHM TIOMIIIKaMH ((aiin Mozierni He 3ammycKaeTbes Ha po3paxyHOK abo
CyMapHO HasiBHa Oy/b-siKa KOMOIHAIlis 3 TPHOX TUIIOBHX IMOMMWJIOK, HAIIPHKJIAJ. MIOMHJIKA TPU BBEICHHI
PO3MipiB KOHCTPYKIIiT a00 HEBIPHO BBEJICHI MapaMeTpH MaTepiairy, abo HEBIpHO OOy J0BaHA T€OMETPUYHA
MOJIEJIb 3 TOYKH 30pYy 1 KOMIIOHOBKH, 200 HEBIPHO 3a/1aHi rpaHi4YHi yMoBH, To110) — Keps=0,70, Kcps=0,70

- 3aBJIaHHS BUKOHAHO 31 CYTTEBMMH IOMWJIKAMHU: PO3paxXyHKOBHH (hailn He chopMoBaHMii MPOTE
HAsiBHI OCHOBHI €JIEMEHTH TE€OMETpUYHOI Mojedl Ta NpPOHIeHI OCHOBHI MOAYJl (OpMyBaHHS
PO3paxyHKOBOI MOJIEII1, aJie BOHU MICTATh HETIOBHY UM HeBipHY iHopMartito — Kepsz=0,00-0,60, Kcps=0,00-
0,60 (B 3amexxHOCTI Bi (PaKTUUHOTO OOCATY BUKOHAHOTO 3aB/IaHHS)

- 3aBAaHHs He BukoHaHO — Kcps=0, Kcps=0

8.1.3. 3aoxouyBaJibHi 6214 HAPAXOBYIOThCS 3a:
VYdacte B po3poOIi HOBUX 3aBlaHb 3 KOMII FOTEPHOTO MPAKTUKyMY, JOTOMO3i Yy MiJrOTOBII
HAOYHOTO JICKI[IHHOTO Marepianxy, JOIMOMO31 y CTBOPEHHI EIEKTPOHHOTO METOJUYHOrO Marepiary (3a
YMOBHU BUKOHAHHS HABYAJILHOI ITPOTpaMH 3 JUCHUHUILTIHM) - Bif +110 +10 Gamis.

8.2. Po3paxyHoK wKanm (R) peittuHry
Cyma HabpaHux peHTHHIOBUX 0alliB MOXe OyTH po3paxoBaHa sK:

K., +K K..+K
R = z KI,_s X (—Cpl . °p2> + Z KI,_y; X (—Cp3 . Cp‘*) +3B

ne ), KII,_s — cyma GaitiB, HabpaHuX 3a 3aBJaHHs 3 KOMIT FOTEPHUX MPaKTHKyMiB Ne 2-5;
Y. KIl,_;; — cyma GamiB, HaOpaHUX 3a 3aBJaHHS 3 KOMIT FOTEPHHUX MPakTuKyMiB Ne 7-11;

Kepi, Kepz, Keps ta Keps — xoeditieHTn 32 BUKOHAaHHS 3aBIaHb Ha MiJACYMKOBUX CaMOCTIHHUX
poboTax;

3b — cyma 3a0xouyBajibHUX OaiB.
8.3. Arecrauii

YMOBOIO MO3UTUBHOI MepIIoi aTecTauii € oTpuMaHHs He MeHIe 50% 3 yciX MOXKJIMBUX OaliB 3a
BUKOHAHI 3aBJIaHHS 3 MOYATKy HABYAJIBLHOTO CEMECTPY 1 JO MOMEHTY MPOBEACHHS aTecTarlii. Y MOBOIO
MO3UTHUBHOI JIPYTOi aTecTarlii € orpuManHs He MeHIIe 50% 3 ycix MOXKJIMBHUX OaiB 3a BUKOHAHI 3aBIaHHS
3a IHTepBaJI B1Jl MEPIIOi aTecTallii 1 10 MOMEHTY MPOBEJIEHHs APYTOl aTecTallii.

8.4. Kpurepii ouiHlOBaHHA:

HaGpa#ni mpoTsAromM HaBYaJIbHOT'O CEMECTPY Oalli MEPEeBOIATHCS J10 3aJI1KOBOI OLIIHKU 3T1/IHO
TaOIHII:



banu OrwiHka
100...95 Bigmiazo
94...85 Jlyxe moope
84...75 JHobpe
74...65 3a/10BUIBHO
64...60 JloctaTHbO
He3anoBinbHO (BUKOHYETHCS
Memie 60 3aJlikoBa poOoTa 32 yMOBHU

JOMYCKY 10 3aJTiKYy)

KinpkicTh BUKOHAHMX Ha MO3UTHBHY OLIIHKY 3aBJIaHb 3
KOMIT IOTEPHOT0 MMPAaKTUKYMYy CTAHOBUTH MEHIIE §

He nonymeno

V pa3si, AKII0 KUIbKICTh HAaOpaHuX OamiB ckiagae MeHire 60 abo cTyaeHT Oakae OTPUMATH BUIILY
OLIIHKY 32 OTpUMaHy 3aJiKOBY OLIHKY «JlocTaTHbO» 2060 «3a10BUILHO» — BUKOHYETHCS 3aJ11IKOBa poOOTa.

[Tpu uboMy Bci HaOpaHi 6alli IPOTATOM CEMECTPY aHYJIIOIOTHCS 1 KUTbKICTh pEHTUHTOBUX OalliB cTae
piBHOIO 0. 3amiKoBa poOOTa CKIAIAETHCS 3 ABOX TEOPETUYHUX MUTAHb Ta ABOX MPAKTUYHUX 3aB/aHb.

KosxHe TeopeTndHe MUTaHHS MaKCUMAIIBHO OIIHIOETHCS B 20 0ajiB 3a HACTYITHUMH KPUTEPIsMU:

- IIOBHA BIJMOBiAbL Ha 3anuTaHHs — 20 OaiB;

- BIONOBIIb, IO MICTUTH HE3HAYHI HETOYHOCTI — 15-19 Oanis;

- HemoBHAa BiANOBiAb — 12-14 Gais;

- BIANOBIJb BIACYTHS, MICTUTh 3HauHI HeToYHOCTI — 0-12 GaiB.

KoxHe npakTuyHe 3aBAaHHS OI[IHIOETHCS MakcUMallbHO B 30 OaiiB 3 ypaxyBaHHSIM cCIiBOeCiH 3

BUKJIAJa4€eM 3a HACTYITHUMU KpI/ITepiHMI/IZ

- TOBHICTIO MIPaBWJILHO BUKOHaHE 3aBaaHHA — 30 Oais;

- 3aBJaHHs BUKOHAHE 3 HE3HAYHUMHU ITIOMUJIKAMH, PO3paxXyHKOBHI (ailsl 3ammycKkaeTbes Ha

pO3paxyHOK (HEeBIpHA PO3MIPHICTh, HE3HAYHI IOMUJIKA B T€OMETPil a00 MPU BU3HAUCHHI
IPaHUYHUX YMOB, HEONITUMI30BaHa CiTKa CKIHUEHHHUX €JIEMEHTIB, TOII0) — 23-29 Ganu;

- 3aBJaHHs BUKOHAHE 31 3HAUHUMU IOMUIIKaMU (pO3paxyHKOBHH (ailsl He 3aIycKaeThbCs Ha

pO3paxyHOK, HEBIPHO BUSHAUYECHH KJIac 3aja4i, 3HAYH1 MTOMHJIKH IPU TTOOYI0B1 TEOMETPUIHOT

MOJIeTi, BA3HAYCHHI TPAHUYHUX YMOB, TOI0) — 18-23 Ganw;

- 3aBJaHHs HE BUKOHaHe ab0 MICTHUTH JIHIIE KUTbKA BIIMPAIlbOBAHUX MOJYJIEH 3 yciel mporeaypu
CTBOpEHHS po3paxyHKoBoi mojeni — 0-18 6amis.

V pa3si, K110 CTyIeHT 0akae OTpUMATH BUILLY OLIIHKY 32 OTPHUMaHYy 3aJlikoBY OLIIHKY «JloOpe» abo

«[yxe 1o6pe» — mpoBOAUTHCS 3al1iKOBa cIiBOeciia 3 BUKJIalayeM 3a MaTepiaiaMy MponeHOro Kypcey,
10 CKJIAJIAE€THCA 3 S J10JIaTKOBUX 0a30BUX MUTaHb a00 0a30BUX 3aBIaHb. 3a pe3yabTaTaMu CIiBOECi N 10

PEUTHHTY CTyA€HTa MOXYTh OyTH J10JIaH1 AOJATKOB1 Oaiu 3a KOKHY BIpHY BIANOBIIb Ha

3aMTaHHSA/KOXKHE BIpHO BUKOHaHE 3aBAaHHs. [Ipy 1boMy MakcuMalibHa KUIBKICTh OalliB, 10 MOXKe OyTH
OTpHMaHa 32 OHE 3alTUTAHHs/3aBIaHH CKIIA/Ia€:

,_ (100 - R)

Kosxne nuranns/ 3aBaaHHA OI_[iHIO€TBC$I 34 HACTYITHUMU KpI/ITCpi}IMI/II




- I[OBHA BIANOBiAb Ha 3anuTaHHs — 3P Oaiis;

- BIANOBIIb, IO MICTHTh He3HAUHI HeTouHOCTI — 0,75*3P...0,95*3P Oaiis;
- HemnoBHa Bigmosigs — 0,65*3P...0,75*3P 6anis;

- BIAMOBIJb BIACYTHS, MICTHTH 3HauH1 HeTouHOCTI — 0...0,6*3P Gauis.

9. [JopaTtKoBa iHpopmauifa 3 gucumnniHm (OCBiTHbOro KOMMOHEHTA)

NMATAHHA 3 ANCLIANITIHN
«IHXKEHEPHO-HAYKOBI OBYUCIIOBAJIbHI KOMIJIIEKCWU»,
LLO BUHOCATBLCA HA 3AJIK

1) Xurreswuii ukn supody. CAD, CAM, CAE, PDM, PLM, CAPP cuctemu Ta iX MiCIIe B )KHTTEBOMY
IIUKJII BUPOOY.

2) 3aranbHa ctpykTypa CAE makery. Po3paxyHkoBa Ta aHaiTU4HA MOJIEIb.

3) Mertox ckiHueHHHX pi3HUIG. [lepeBaru Ta HEJOIIKH.

4) Meroa rpaHnYHKX eaeMeHTiB. [lepeBaru Ta HeIOJIKH.

5) Metoj ckiHueHHHX eaeMeHTiB. [lepeBaru Ta HeIOIIKH.

6) HesBHUIT METO/ CKIHUCHHO-EJIEMEHTHOTO aHasli3y. [IOHSTTS PO MATPHUIIIO KOPCTKOCTI.

7) SIBHMIT METOl CKIHYEHHO-CJICMEHTHOTO aHaIi3y

8) Kuacu 3amay, MoB’si3aHi 3 Pi3HUMHU TUIIAMH CKIHYEHHHX €JeMEHTIB. THII Ta HOPSIOK CKIHYEHHOTO
€JIEMEHTY.

9) Jliniitni eneMeHTH pi3HUX MOPsKiB. OCOOIUBOCTI 3aCTOCYBAHHS.

10) 2D enemeHTH pi3HUX MOpsAKiB. OCOOIMBOCTI 3aCTOCYBAHHS

11) Edexr GiokyBanHs 3¢yBy Ta Hourglassing.

12) Tunu cKiHUEHHHX €IeMEHTIB. IX Mo3HaYeHHS.

13) 3aranpHi npaBuiia MOOYA0BU CKIHUEHHO-EIIEMEHTHOT CITKH.

14) OcHOBHI METO/I1 TeHepallii CITKM CKiIHYEHHHX eleMeHTIB. OCOOIMBOCTI iX BUKOPUCTAHHSI.

15) INpuknaau HEMIHIHHOCTI y 3a/1a4ax MEXaHIKH.

16) Meton HetoTona-Padcona

17) TToHATTS PO pO3paxXyHKOBHIA KPOK.

18) Hanpysxenuii cran. CTpyKTypa TeH30pa HanpyX eHb. [ 0JIOBHI HAIPy KEHHS.

19) Tudpepenttiitai piBHSIHHS PiBHOBAru

20) dedopmosanuii cran. Tensop aedopmartiii. ['onosHi nedopmarrii.

21) Pieustans Korri.

22) PiBHSIHHS CyMiCHOCTI nedopmartiii

23) 3akoH 30epeKeHHST MEXaHIYHOT eHeprii.

24) Tlepuia popma BH3HAYAIBHHUX PiBHSHB TEOPIil IPYKHOCTI

25) lpyra ¢opma BU3HAYaIBHUX PiBHSHB TEOPIii MPY’KHOCTI.

26) 3akon [Troamens-Heiimana. Ten3op npyxHix cranux. OCHOBHA CHCTEMa PiBHSIHb TEPMOIPYKHOCTI.

27) OcHOBHI T€Opii MIiIHOCTI.

28) OcHoBHI TinmoTe3u Teopii miactuuHOCTi. ['imeprnoBepxHs ruacTu4yHOCTI. KpuTepii BUHMKHEHHS
IUTACTUYHUX AepopMariiit

29) YmoBa miactuunocti Tpecka-Cen-Benana

30) YmoBa mactu4yHOCTI 332 XybOeproM-Mizecom-I"enki

31) [Moctynat [pykepa

32) AcoriiioBaHU# 3aKOH IJIACTHYHOT Teuii.

33) Teopist ManKX MPYKHO-TUIACTUYHUX JedopMariiit

34) Teopis MIACTHYHOCTI 130TPOITHOTO MaTepiay 3 aHI30TPOITHUM 3MIITHEHHSIM



Po6ouy nporpamy HaBuYanbHOI gucuMnaiHu (cunabyc):
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