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Mporpama HaBYaNbHOI AUCLUNIHU
1. Onuc HaBYaNbHOI AUCUMNAIHYK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Merta gucumnninm

MeTolo Ta npodecinHoi 34aTHOCTIi MalbyTHLOI camocTiliHOi ¢$axoBoi AianbHOCTI No
NPaKTUYHOMY 3aCTOCYBAHHIO CYYaCHMX METOAIB Ta KOMM'OTEPHUX TEXHOJIOFiA MPOEKTYBaHHA
KOHCTPYKLiM Ta geTanen MaLluH.

OncumnniHa «Cy4vacHi TexHoNorii NPOeKTyBaHHA HaB4Ya/ibHOI AUCUUNAIHU € OTPMMaHHA
6aKkanaBpaMn TeOpeTUYHUX 3HaHb Ta POPMYBaAHHA MPAKTUYHMX HABMYOK B NPOBEAEHHI
PiI3HOMAHITHUX pPO3pPaxyHKiB B iHXEHepHih Ta HaAyKoBih poboTi 3 BUKOPUCTAHHAM
064YNCNIOBANBHOI TEXHIKM Ta epeKTUBHUX CYYACHUX CUCTEM KOMM'OTEPHOro MPOrpaMHOro
3abesneyeHHa (Mathcad, Matlab, Scilab, Origin, Excel, SOLIDWORKS), ¢opmyBaHHs
KOMMETeHUin» 3a cneujanbHicTio 131 MpuKknagHa mexaHika BigHeceHa A0 BMOGIPKOBOI YacTUHU
nporpamm 3a BUHOPOM BMLLOIrO HAaBYAIbHOIO 3aKNaay.

3acTocyBaHHA MaTeMATUUYHUX METOAIB Ta MPOrpaMHuMX 3acobiB B cMcTemMax KOmn'toTepHoOi
MaTEMATMKM Ta TEOMETPUYHOrO MOAENOBAaHHA [03BO/AE pPO3B’A3yBaTU 3aAadi HayKoOBO-
iH}XEHEepPHOro XapakTepy Ha OCHOBi 3aCTOCYBAHHA Cy4YacHMX iHPOPMaALIMHUX Ta KOMN'IOTEPHUX
TeXHoNOrin. PaxoBi 3HAHHSA, WO ByayTb OTPMMaAHI NPU BUBYEHHI AMcLMnAiHM «Cy4acHi TexHonorii
NPOEKTYBaHHA» [aloTb CTYAEHTY Ta MalbyTHbOMy ¢axiBLIO MNPAKTUYHI HAaBMYKM 3 MOTYTHIM
MaTeMaTUYHMM anapaTOM OCHOB YMCENIbHUX METOAiB Ta NObYyA0BaHMX Ha iX OCHOBI anropuUTMIB,
AKi peanizoBaHi B YyHiBEpcanbHWUX MNporpamax KOMM'OTEPHOI MATEMATUKM | NPUKNALHUX
NPOrpamHMUX KOMMIEKCaX FeOMEeTPUYHOro MOAENIOBAHHA Ta iHXEHepHoro aHanisy. 3po06yTi
NPaKTUYHi HAaBMYKWN [403BONAIOTb PO3B’A3yBaTM 33a4a4i NPUKNAAHOI MEXaHiKM, WO BUHWUKAKOTL B
iHXeHepHill Ta HayKoBill PobOTi.

Kypc «Cy4yacHi TexHonorii NpoeKTyBaHHA» HANEXWUTb 40 UWKAY AUCUMUNANIH, WO
BMBYAlOTbCA 3a nporpamoto Hakanaspa Ta 6a3yeTbcA Ha paHiwe 3aCBOEHMX AUCUMUNAIHAX
“NininHa anrebpa”’, “MarematnuHa ¢isuka”, “lHpopmatuka”, “lHxkeHepHa rpadika”, “Pisuka”
TOLLO.

Mporpamoto Kypcy nepenbayeHi nekuii, nabopatopHi 3aHATTA (Komn'tOTepHUM
NPaKTUKYM), camocTiliHa poboTa CTyAeHTiB, MOAY/IbHUA KOHTPO/b Ta AndepeHLiMoBaHUI 3aNiK.
Ha nekuinHMX 3aHATTAX BiANPaLbOBYIOTLCA POPAXYHKOBO-TEOPETUYHI MeToaMm Ta iX NpakTuyHe
3aCTOCyBaHHA B cMcTemax Komn’toTepHoi matematvku (Mathcad, Matlab, Scilab, Origin, Excel).
JTabopaTopHi 3aHATTA N0 KOMN'tOTEPHOMY NpPaKTUKyMy 3D- NnpoeKTyBaHHA BMPO6iB NpoBOAATLCA
B KOoMnN’'toTepHOMY 3ani abo AMCTaLiMHO 3 BMKOPWUCTAHHAM HaBYa/bHWUX BEpPCit MporpamHoro
3abe3neyeHHs SOLIDWORKS ans po3s’A3Ky NpUKNagHuMX 3afad Ha cydacHux [MEOM npwm
BMKOHAHHI pO3PaxyHKOBO-KOHTPO/IbHUX POOIT .

Mpeamet gucumnninm (OCHOBHI 3a4aui BUKNagaHHA AUCLUNIHK).

1. OtpumaHHA axoBUX 3HaHb MNPO OCHOBM MATEMATMYHUX METOAIB PO3B’A3yBaHHSA
Pi3HOMAHITHMX 3aga4 HAYKOBO-iHXEHEPHOro XapakTepy MPUKAALHOT MeXaHiku 3
BUKOPUCTAHHAM iHOOPMALIMHUX TEXHONOTIN;

2. T[paKTMyHe 3acCTOCYBaHHA pPO3PaxXyHKOBO-TEOPETUUYHMUX METOZLIB iHKEHEPHOro aHanisy 3
BMKOPUCTAaHHAM cucTeM Komn'toTepHoi matemaTtukm (Mathcad, Matlab, Scilab, Origin, Excel)
Ta reomeTpuyHoro mogentosaHHAa SOLIDWORKS.

3. ®dopmyntoBaTM MaTEMATUYHI 3a4a4i NPUKIAAHOI MEXaHiKM i3 3aCTOCYBAaHHAM aHaNITUMHUX Ta
YMCEeNbHUX MEeTOAiB X PO3B’A3aHHA B CUCTEMAX KOMM IOTEPHOT MaTeMaTUKN.

4. Po3pobnsaTU YMCenbHi anropuTMmn ANA PO3B’A3KY NPUKNALHUX 33434 MEXaHIKM KOHCTPYKLM
Ta BM3HayaTM Nporpamm ana ix epeKTMBHOI peanisauii;

5. 3acTtocyBaHHA iHPOPMALIMHUX TEXHONOTiIM KOMMN'IOTEPHOrO MPOEeKTyBaHHA BUpobiB B
cepefoBuLLi nporpamHoro 3abesneyeHHa SOLIDWORKS.

6. ®PyHKLUiOHANbHE NPMU3HAYEHHA KOMaHA, nporpamHoro 3abesneyeHHs SOLIDWORKS. Cuctemu



KoopAauHat. OguHuLi Bumipy.
7. TeomeTpunuHi 06’ekTn B cuctemi KomaHa SOLIDWORKS. Po3mipHi Ta reomeTpuyHi Npus’A3KK.
CTBOpeHHA aeTanel Ta 36ipOK KOHCTPYKLLA.
8. 3aranbHi npunomu peparyBaHHs 36ipok paetaneir B SOLIDWORKS. HaHeceHHs
reoMmeTpUYHUX PO3MIpPiB Ta TEXHONOTIYHUX NO3HAYOK.
9. BoockoHaneHHA npodeciMHMX HAaBMYOK B 3aCTOCYBaHHI Cy4aCHUX CUCTEM KOMM'tOTEpHOI
MaTeMaTMKM Ta aBTOMATU30BaHOr0 NPOEKTYBaHHA A5 PO3B’A3KY 3a4a4 NPUKAAAHOT MeXaHiKu.
10. KOHTpO/Ib 3HaHb Ta HaBUYOK NPOBOAMUTLCA 33 pe3ybTaTaMu BUKOHAHHAM KOMM IOTEPHUX
TEcTiB Ta iHAMBIAYyanbHMX 3aBAaHb MNPUM BUKOHAHHI camocTiMHoi poboTtn, Bignosigel Ha
NPAKTUYHUX 3aHATTAX.

Pe3ysibTaThl BUBYEHHA AUCHMILIIHU ( 3aCBOEHI KOMIIETEHILii).

OvcumnniHa pgae cTygeHTy Ta manbyTHbomy ¢axiBLO 3aCBOEHHA MPAKTUYHUX HABWUYOK
(KomneTeHUi) NO 3aCTOCYBaHHK  Cy4YaCHMX CUCTEM KOMM'IOTEPHOI MaTeMaTMKM Ta
iHpOpMaLLIMHUX TEXHONOTIN AN aBTOMATU30BAHOIO NPOEKTYBAHHA B iHXeHepii BUpobiB MmalmnHoO-
Ta asiabyayBaHHA.

BMiHHA dopmyntoBaTM MaTemMaTUYHI 3aga4i Ta po3pobaaTM ePeKTUBHI YMCENbHI aIropuUTMm
Ta nporpamu Ans ix po3s’asyBaHHA. [JJae NpaKTUYHI HAaBMYKWU ANA NPOBEAEHHS PiSHOMAaHITHUX
PO3pPaxyHKiB B iHEHEPHi Ta HayKoBili pobOTi 3 BUKOPUCTAHHAM O0BUYMCNIOBAIbHOI TEXHIKM Ta
CYYaCHMUX MPOrpamHMX MNPOAYKTIB KOMN'IOTEPHOI MaTEMATUMKWU. 3aCBOEHI KOMMNeTeHUuii no
BUKOPUCTAHHIO iHPOPMALIMHNX TEXHONOTIN ANA NPOEKTYBaHHA LMPPOBUX MOAENEN KOHCTPYKLM
Ta iX AN3anHy Ha NnpuKnagi 3actocyBaHHA SOLIDWORKS .

B pe3ynbTati 3aCBOEHHA ANCUMNAIHU CTYAEHT NOBUHEH:
3HaTK:

— iHbopMaUiHi Ta iHKeHepHi TexHonorii gnA aBTOMATU30BAHOrO MNPOEKTYBAHHA; -
dyHKUioHanbHe 3acTocyBaHHA moaynis CAD cuctemun SOLIDWORKS BignoBigHO A0 NpaKTUYHUX
33434 no cneuianbHocTi «lpuUKNagHa mexaHika»;, — GOpPMyNtOBaHHA MATEMATUYHMUX 3adad
NPUKNAAHOI MeXaHiKK; — ePEKTUBHI YMCENbHI aNITOPUTMM Ta NPOrpamm po3B’A3yBaHHA CUCTEM 3
iHTEerpanbHUMM, gudepeHLianbHUMM Ta anrebpaiyHMMM PiIBHAHHAMMU; — YMCE/IbHI Ta aHANITUYHI
METOAN PO3PAXYHKY B 3a4ayax NPUKNALHOI MEXAHIKM 3 BUKOPUCTAHHAM CUCTEM KOMM OTEPHOI
maTtematmku (Mathcad, Matlab, Scilab, Origin, Excel).

BmiTM: — MOeAHyBaTW TEOPilO i MPAKTUMKY AN1A BUPIWEHHA iHXEHepPHUX 3a4ad NpUKNagHoi
MeXaHiku; — po3pobaatm 3D uudposi imiTauiHi Moaeni enemeHTIB  KOHCTPYKLUIA B
aBTomaTtmsoBaHin CAD cuctemi reomeTtpuyHoro mogentosaHHa SOLIDWORKS; — 3actocoByBath
metogm Ta iHdopMmauinHi TexHonorii nporpamHoro Kogy SOLIDWORKS pgns BM3HayeHHSA
TEXHIYHMX Ta rEOMETPUYHUX XapaKTepPUCTUK 3D uMPpOoBUX iMITALIMHUX MOoAENEN KOHCTPYKLIN; —
3acToCcoBYBaTM NpodecCiMHi HaBUYKM Yy NPOBEAEHHI PISHOMAHITHUX PO3PaxyHKIB B iHXKEeHEepHiIl Ta
HayKOBil pobOTi 3 BUKOPUCTAHHAM 06UYNCNIOBANBHOI TEXHIKM Ta Cy4aCHMX NPOrPamMHUX NPOAYKTIB
Komn'oTepHoi matematnkm (Mathcad, Matlab, Scilab, Origin, Excel); — d¢opmynioBatu
MaTeMaTMYHi 3aga4vi Ta po3pobnaTm edeKTUBHI YMCeNbHi anropuTtMmM Ta nporpamm ix
po3B’A3yBaHHA; — 0POPMANATU POBOYI KpeCNeHHA TUMOBUX KOHCTPYKLM Ha OCHOBI cTBOpeHux 3D
uMPpPOBUX MaAKeETIB.

Bonogpgitu:

— OYHKULIOHaNIbHUM  MOXKAMBOCTAMM iHPOpPMALMHOrO cepefoBMLWLA ANA aBTOMATU30BAHOTO
NMPOEKTYBAaHHA, KOHCTPYIOBAHHA Ta iHXEHEPHOro aHafizy eNnemeHTiB KOHCTPYKLiA TexXHiYHMX
CUCTEM 3 BUKOPUCTaAHHAM 3acobiB Komn'toTepHoi matematukm (Mathcad, Matlab, Scilab, Origin,
Excel) Ta CAD cuctem; — metogamu Ta iHPOPMALIMHUMKM TEXHONOTIAMW MPOrPamMHOro Koay
SOLIDWORKS pans BurotoBneHHss 3D uunppoBux imiTauinHUX MoAaenen KOHCTPYKLUIA Ta
BM3HAYEHHA TEXHIYHUX XAaPAKTEPUCTUK iX CTPYKTYPHUX €/1EMEHTIB; — METO4aMM MPOEKTYBaHHA
TUNOBUX MAWIMHO- Ta aBiabyAiBeNbHUX efIeMEHTIB KOHCTPYKLIA 3 ypaxyBaHHSM yMOB
¢dyHKUioHanbHoro 3abesneyeHHA 6e3neyHoi ix ekcnayaTauii.
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2. TMpepeksiantn Ta NOCTPEKBI3UTU aucuunniim  (micue B CTPYKTYpHO-
JIOriyHili cXemi HaBYaHHA 33 BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

MpepekBizntu.

BMKOpPUCTOBYIOTbCA TEOPEeTMYHI KoHuenuii Taknmx obnacteit 3HaHb, AK NpuKNagHa
MeXaHiKa, HapucHa reomeTpis Ta MPUKAaAHA MaTeMaTuKa, YMCESIbHI MeToaM pPo3B’A3KY
NPUKNAGHUX 334a4 B CUCTEMaAx KOMM'OTEPHOI maTeMaTuKM Ta iHPopmauiliHi TexHonorii
aBTOMATM30BAHOro NpPoeKTyBaHHA 3D uUMPPOBUX MAKETIB MPOCTOPOBUX €/1€MEHTIB KOHCTPYKLiM
Ta ix 36ipok 3 BuUKOpucTaHHam CAD cuctem, 3a AOMNOMOrOK AKMX OOUYMCAIOIOTHCA YUCENbHI
napameTpu o06’emiB, NOBEPXOHb, LEHTPIB Macc JdeTaseln MalMH Ta iHepuiiHO-macoBi
XapPaKTEPUCTUKM  KOHCTPYKLIM Ta iX CTPYKTYPHUX KOMMOHEHTIB, NPOBOAUTLCA OLiHKA
bYHKLIOHANbHOT CTabiNbHOCTI Ta KIHEMATUKK PyXy €/1eMEHTIB KOHCTPYKLii NpY NPOeKTyBaHHI ix
KUTTEBOMO LIUKAY.

MocTpekKsisuTn.

OTpuMaTV [0CBif, BMKOPUCTAHHA aBTOMATM30BaHMX CUCTEM KOMMN'IOTEPHOI MaTeMaTUKK
(Mathcad, Matlab, Scilab, Origin, Excel) Ta iHpopmaLiliHUX TexHoNOrii aBTOMATU30BaAHMUX
MeTOAiB MPOEKTYBaHHA 3 BUKOPUCTAHHAM nporpamHoro kKogy SOLIDWORKS B obnacTi
KOMM'tOTEPHOTO iHXWUHIPUHIY BMPOGIB MAWMHO- Ta aBiabyayBaHHA. BMBYMTM MOKAMBOCTI
€ANHOro iHGOpPMaLiMHOrO cepefoBULLAd MPOEKTYBAaHHA €1eMEHTIB  KOHCTPYKLiN CKnagHuX
TEXHIYHUX cUCTEM 3 BUKOpUCTaHHAM CAD-TexHONOril. 3acTocyBaTh CBOI 3HAHHA | PO3YMIHHA ANA
BM3HauyeHHA, GOPMYNIOBAHHA | BUPIWEHHA CKNAAHWUX iHXEHEepPHUX 3aBAaHb, MNPOEKTYBAHHA
KOHCTPYKLiM 3 BUKOPUCTAHHAM YNCENbHUX METOAIB, KOMN'tOTEPHMX 3acobiB Ta 06UYMCAOBANBHUX
anroputmis. HabyTn NpaKTUYHI HaBMYKM aBTOMATMU3aLil BUKOHAHHA iHXeHepHUx pobit B CAD
CUCTEeMAx BMCOKOro piBHA Ta KOMM'lOTEpPHOI maTemaTuKU. BuyeHHs iHTepdency cuctem CAD
cuctemn  SOLIDWORKS npwm  3actocyBaHHi  iHGOpPMALMHMX TeXHONOriM Komn'toTepHOoro
NpoeKkTyBaHHA BWpPO6IB. 3aranbHi npaBuna 0GOPMNEHHA TEXHIYHOI AOKyMeHTauii BMpobiB.
leomeTpuyHi gaHi nobynosm 3D umdposoro makety. JepeBo NpoeKkTy. HaHeceHHA NiHiMHUX Ta
KYTOBMX PO3MipiB. BM3HAUYeHHA iHEPLiMHO-MACOBMX Ta FrEOMETPUYHUX XapPaKTEePUCTUK peTanemn
KOHCTPYKLLN.

MporpamHi pe3ynbTaTn HaBYaHHA 3rigHO OCBITHbOI Nporpamu «AMHamiKa i MiLHICTb MaLUUH»

PH-1 Buluparu Ta 3acTocoByBaTH Uil pO3B’S3aHHS 3a/ady NPUKIAIHOI MEXaHIKU IMpHUIaTHI
MaTeMaTU4YH1 METOH;

PH-5 BukoHyBaTu reoMeTpu4yHe MOJENIOBAHHS JeTajeil, MeXaHi3MiB 1 KOHCTPYKIIH y BHUIJIAIL
IPOCTOPOBUX MOAETEH 1 MPOEKIIMHNX 300pakeHb Ta O(OPMITIOBATH PE3yIbTAT y BUJI TEXHIUYHMX 1
po0OoUNX KpEeCieHb;

PH-8 3nartu 1 po3yMiTH OCHOBM iH(OpMaLIHUX TEXHOJIOTi, NpOrpaMyBaHHS, MPAKTUYHO
BUKOPUCTOBYBAaTH TMPHKIAJHE TPOrpaMHE 3a0€3MEYeHHS JUIsi BUKOHAHHS  1H)KCHEPHUX
pO3paxyHKiB, 00poOKH iHPOpMAILIil Ta pe3ybTaTiB eKCIIEPUMEH-TAIbHUX JJOCIIKEHb;

PH-17 3nanns MeToaiB 0OpOoOKHM MaTeMaTUYHUX MOJIEJIEH Cy9aCHUMHU MTPOTPAMHUMH MPOTYKTaMH
PH-21 3HanHs cy4acHUX YUCENFHUX METO/IIB.



5

3. 3micr HaBYa/bHOI aucumnniim (Komn’ioTepHU NPaKTUKYM 32 TeMaMm)

PO34I/ 1. 3ATAJIbHI NONOXEHHA. XAPAKTEPUCTUKA CYYACHUX CUCTEM ABTOMATU3ALYIT
IH}KEHEPHMUX  PO3PAXYHKIB IH®OPMALIMHUX TEXHONOMW. ETANU  PO3B’A3KY
MATEMATUYHUX 3AOAY HA NMEOM. HABZTMKEHI YAC/TIA TA NOXUBKU OBYUC/IEHD.

Bctyn

3aranbHi MmipKkyBaHHA. lpegmeT Ta 3agadi Kypcy. Cuctemum aBTOMaTU3ALIl iHXEHEPHUX
PO3pPaxyHKiB — IHCTPYMEHTU iHXeHepa-gocnigHMKa. CTUCNa XapaKTepUCTMKA CYY4aCHWUX CUCTEM
aBTOMATM3aALIi iHXEHEePHUX PO3PaXyHKiB: reOMeTPUYHOro MOZAE/NOBAHHA Ta KOHCTPYIOBAHHA,
MaTEMATMYHOIO MOAENOBAHHA Ta iHXKEHEPHOro aHani3y, aHiMmau,ii GisMYHMX Npouecis TOLW,O.

CAD/CAM/CAE/PDM—cuctemu Ta CALS iHdopMmaUiitHi TexHoOrii.

MOHATTA NpPO  OBYUCAIOBAZIbHUA  EKCNEePWMMEHT, 3arasbHi  NpuHUMNIK  Nobyaosu
064YNCNOBANBHUX ANTOPUTMIB.

3aranbHi  XapaKTepUCTUKM  nporpamHmx  Komnnekcis  MathCAD, Matlab, Scilab,
Mathematica, Maple,. Origin, Komnac, SOLIDWORKS, Autodesk Inventor, Autocad, SOLIDWORKS,
NASTRAN, ANSYS, MS Excel, MS Power Point, MS Access, MS Visio, CoreIDRAW Ta iHLWi.

HabaukeHi uncna. Moxmbku obuncneHob

HabnukeHi uncna. Moxnbkm obumcneHb. OCHOBHI Arkepena Noxmbku obumcneHb. 3HauyL,i
uMdpu Ta BipHi 3HaKKM. MpasBmna okpyrneHHA. OUiHKM NOXMBOK Npu obuncneHHAX: cym, A0OYTKiB,
CTEMEHIB TOLWO; 3arajibHa GopMyna OUIHKM MOXMOOK; cnocib rpaHuub; MMOBIPHICTHA OLiHKa
noxmboK obumncsieHsb.

Metoan 6opoTbbM 3 noxmbkamu obumcneHb. MeToam  KomneHcauii. [padwm
PO3MOBCIOAMKEHHS MNOXUDOOK.

Etann po3B’A3Ky 3agay Ha NMEOM. AnropuTmu Ta CTPYKTyporpamm, nporpamyBaHHA Ta
TeCTyBaHHA a/IrOPUTMIB, NPOBEAEHHA PO3PaXYHKiB

MobyaoBa maTeMaTUYHUX Mogenelt. Po3pobka uncenbHoro metoga. Pospobka anroputmy.
CTpyKkTyporpamm Ta 6n0K-cxemu anroputmis. [lporpamyBaHHA Ta TeCcTyBaHHA MNpoOrpam.
MpuKnagn cKNagaHHA NPOCTMX nporpam. KomaHau opraHisauii uukniB 3 nepegymoBamu Ta
noctymoBamu. DYHKLIOHANbHI  MOXAMBOCTI NPOrPaMyBaHHA MATEMATUYHUMX, JIOTIYHMX Ta
rpadiyHnx onepauiii. NMpoBeAeHHA PO3paxyHKiB Ta aHani3 pesynbTaTiB. TOYHICTb YMCENbHOIO
eKCrepuMeHTy.

XapaKTepuCcTMKa NPOrpamMHmux peanisauin gaHmx GyHKLUiM B aBTOMATU30BaAHUX MPOrpaMHMX
KOmnaeKcax

PO34IN 2. AHANI3 TA OBPOBKA (3rNAAXYBAHHA, IHTEPNOANAUIA, AMNPOKCUMALIA,
ONOEPEHLIIOBAHHA, IHTETPYBAHHA) YUCENIbHUX AAHUX

IHTepnonauia pyHKUii, Wo 3agaHi Tabanuero anpiopHUX AaHUX

MocTaHOBKA 3afadi Npo HabauxeHHs OyHKUiN., CKiHYEeHHI pi3HWUi Pi3HUX nOpAAKiB.
Tabnuui pisHMUb. IHTepnonAauia ¢yHKUIMA, WO 3agaHi Tabnuueto 3 piBHOBIAAANEHMMMU
3HAaUYEHHAMW apryMeHTy: fliHiHa, KBagpaTUYHa i KybiuyHa iHTepnonauis, NnoxMbKkM, pekomeHaauii
LLLOA0 3aCTOCYBaHHS.

IHTepnonsuinHa dopmyna JlarpaHxa, ii NoxnbKa, ouiHka Yebuiwesa. PosaineHi pisHocTi.
IHTepnonauinHa popmyna HotoTOHa oA HEPIBHOBIAAANEHUX 3HAYEHb APTYMEHTY.

EKCTpanonAuia Ta XapaKTePUCTUKM TPeHAY EKCMepPUMEHTANIbHUX AaHWUX. 3rnafrKyBaHHA
UMCENbHUX [aHUX eKCnepumMeHTy IHTepnonAuia ¢yHKUIA ABOX aprymeHTis. [loHATTA npo
iHTepnoAsauio cnaanH-pyHKUiasmK. KybiuHi cnnaliH-pyHKUii Ta B-cnnaliHum.

XapaKTepuCcTUKa NPOrpamHMX peanisaui gaHnx GyHKUiIN B aBTOMaTU30BaHUX NPOrpamMmHmUX
KOMMeKcax
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AnpoKcumaduin yncenbHUX baHUX eKcnepumeHTy. PiBHAHHA perpecii.

Bu3HayeHHA NapameTpiB eMnipu4YHOI 3aneKHOCTi. BUnagKkoBi NOXMBKM YMCENbHUX AaHUX
ekcnepumeHTy. JloKanbHe 3rnagyKyBaHHs pAaHux. Metoan BMOpaHMX TOYOK, cepegHiXx Ta
HaMMeHLWKNX KBagpaTiB ANA BU3HAYEHHA NapamMeTpiB PiBHAHHA perpecii.

XapaKTepuCTUKa NPOrpamHMX peanisaui gaHnx GyHKLUiIN B aBTOMATU30BaHUX NPOrpaMmHMX
KOMN/EKCax.

3Haxo4KeHHA eKcTpemymiB GYHKLIN, Wo 3aaaHi Tabauuelo anpiopHUX AaHUX

Po3B’A3yBaHHA 33434 NPO 3HAXOAKEHHA eKCTpeMyMiB PYHKLINM, WO 3aaaHi Tabauueto, 3a
aonomoroto Gopmyn YncenbHoI iHTepnonAuii GyHKLIN.

XapaKTepuCcTMKa NporpamHuMx peanisauiit AaHMX GYHKLiIN B aBTOMaTU30BaHMX NMPOrpamHuUX
KOMMNAEKCax.

YucenbHe gudepeHuiloBaHHA QyHKLil

dopmynun HabauxkeHoro audepeHuitoBaHHA GYHKLIN, WO 3adaHi Tabamuer, OCHOBaHI Ha
iHTepnonsuinHmx d¢opmynax HbtoToHa, CTipaiHra Ta JlarpaHXa. AnpoKcumauis noxigHuX.
YacTkoBi noxigHi. Moxnbkn uncenbHoro AndepeHLitoBaHHSA.

XapaKTepuCcTUKa NporpamHmxX peanisauii gaHnx GyHKLUiN B aBTOMaTU30BaHUX NPOrpamHmX
KOMIMeKcax.

YucenbHe iHTerpyBaHHA QyHKLiN

dopmynm HabAMKEHOro 0bUYMC/OBaAHHA iHTErpanis: NPAMOKYTHUKIB, Tpaneuii, CimncoHa,
KBagpatypu HbioToHa-Koteca, lMayca, Yebuwesa, popmyna Einepa-MaknopeHa. HabnuxkeHe
0b6YnCcNtoBaHHA HeBNACHMX iHTerpanis. MeTtogm MoHTe-Kapno. O64YMCNOBAHHA KpPATHUX
iHTerpanis. AgantusHi anroputmu. HabnukeHe iHTerpyBaHHA QYHKUIM, WO 3aaaHi Tabauuero
AaHnx. MoXMBKM YNCeNbHOTO iHTErpyBaHHA.

XapaKTepuCcTMKa NPOorpamMHmux peanisauin gaHmMx GyHKLUiM B aBTOMATU30BAHUX MPOrpaMHUX
KOMMNAEKCcax.

CneKTpanbHUii aHani3 GpyHKLUIN, Wo 3aaaHi Tabauueo anpiopHUX JaHUX.

Bu3HaueHHA 334ay CNeKkTpanbHOro aHanidy. MpAme Ta 3BOPOTHE nepeTBopeHHA Pyp’e.
MoxnbkM anpoKcumaluii. Po3paxyHOK KoediuieHTiB ®Pyp’e i 3HAYeHb TPUFOHOMETPUYHOIO
6araTtouneHa ana GyHKUji, 3a4aHHOT TabAMYHO. AMNAITYAHO-YaCTOTHWUIA aHanNi3 anpPiopPHUX AaAHUX.
MpuKnagm NPaKTUYHOrO 3aCTOCYBaHHA.

XapaKTepuCcTMKa NPOrpamMHmnx peanisauin AaHmx GyHKLUiM B aBTOMATU30BaHUX MPOrpaMHMX
KOMMNAEKCax.

PO3/4IN 3. HABJINXKEHI PO3B'A3KU TPAHCLEHAEHTHUX TA A/ITEBPATYHUX PIBHAHDb
HabnukeHe po3B’A3yBaHHA TPAHCLLEHAEHTHUX Ta anrebpaiuHUX PiBHAHD

MocTaHOBKA 3afadi po3B'A3KY pPiBHAHb 3 OAHUM HeBigoMuUM. O3HaMOMAEHHA 3
aNropuTMamMmn YMCeNbHUX METOAIB 3HAXOAKEHHA KOpPHIiB: biceKuji, xopa, npoctux iTepauii,
HbloToHa, EiTKeHa-CTteddeHceHa Touwo. BigaineHHs KopHiB. 3Haxo4KeHHA KOPEeHiB noniHoma.
Mpu3HaKK 36iXKHOCTI.

XapaKTepuCTUKa NPOrpamHMxX peanisaui gaHnx GyHKLUiN B aBTOMaTU30BaHUX NPOrpamHmX
KOMMNAEeKcax.

PO3/IN 4. ANTEEPA MATPULb TA ONEPALLITT 3 BEKTOPAMMU
Anrebpa matpuub Ta onepauii 3 BeKTopamu

Buan uncnosmx matpuub. [iNCHI Ta KOMNAEKCHIi KoeodiuieHTM maTpuub. MaTpuyHi
obuncneHHs: maTpuyHa anrebpa, anrebpaiyHi [ONOBHEHHA, 3BOPOTHA Ta TPaAHCMOHOBAHA
MaTpULA, BEKTOPM3aLifs MacWBiB, CKaNAPHWUIN Ta BEKTOPHMW A0OYTOK ABOX BEKTOPiB, MOAY/b
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BEKTOpPa, CMMBOJIbHI onepaujii 3 matpuuamK, Tolwo. HopmyBaHHA cuUCTeMM anrebpaiyHmx
piBHAHb. OpToroHanisauia Npama-LUmiata. BpaxyBaHHA cneuianbHMX BNaCTUBOCTEN MaTPULb.

XapaKTepuCTUKa NPOrpaMmHMX peanisaui gaHnx GyHKLUiIN B aBTOMaTU30BaHUX NPOrpamMHumX
KOMM/EKCax.

YucenbHi XapaKTEpPUCTUKMU MaTPULLb Ta BEKTOPIB

Buau umcnoBmx xapaKTepuCcTUK maTpuub i BeKTopiB. MNoWwyK HOpMK, aeTepmiHaHTa, paHr
MaTpuui. 3HaxXo4XKeHHA BAACHUX YMCen Ta BAACHUX BEKTOPIB MaTpuLi: meToau Ta anaroputmu
NporpamHmxX peanisauin gaHux GyHKLIN B aBTOMATU30BaHMX MPOrpPaMHUX KOMNAeKcax. PyHKLii
nepeTBOPEHHA KOOpAWHATHOro 6asucy (4eKkapToBoi, NONAPHOI, chepuyHOoi Ta LMNIHAPUYHOI
CUCTEM KOOPAMHAT) Ha NAOWMHI i B npoctopi. MpuKNagM B33aEMO3B'A3KY BAIACHUX YacToT
KO/ZIMBAHb MeXaHI4YHOT CUCTEMU Ta BAACHUX YNCEN MaTPULLb.

XapaKTepuCcTMKa NPOrpamMHmuX peanisauin gaHux GyHKLUiA B aBTOMATU30BAHMX NPOrPaMHUX
KOMMNAEKCax.

PO34IN 5. YNCENIbHE PO3B’A3YBAHHA CUCTEM HENIHIAHUX TA NIHIAHUX PIBHAHDbL 3
MATPULAMMU TA BEKTOPAMU

YucenbHe po3B’A3yBaHHA CUCTEM HENiIHIMHUX PiBHAHDb

B3aemo3B’A30K p0O3B’A3KIB CUCTEMW HENIHIMHMX PIBHAHb Ta EKCTPEeMasibHOI 3a4a4i. 3arasnbHi
MEeTOAN PO3B’A3YBAHHA CUCTEM HENiHIMHMX pPIiBHAHb: NPOCTUX iTepaui Ta laycca-3engens,
HbloToHa-KaHTopoBuMya Ta noro moandikauii, rpafieHTHi.

YucenbHe po3B’A3yBaHHA CUCTEM ANiHIMHUX anrebpaiuHUX PiBHAHD

OCHOBHi meToau po3B’A3yBaHHA CUCTEM ANiHIMHUX anrebpaiyHmx piBHAHbL: Npsami (Kpamepa,
layca, Xoneubkoro, iHWii moaudikauii), iTepauiiHi (npoctux iTepauin, 3enaens, penakcauil,
rPAAiEHTHI, CNPAXKEHUX FPALIEHTIB), i3 BUKOPUCTAHHAM 3BOPOTHbLOI MaTpuL.

XapaKTepucTUKa NporpamHmx peanisauii gaHnx GyHKLUiN B aBTOMaTU30BaHUX NMPOrpamHmnX
KOMMNAEKCax.

PO3/4IN 6. OAHO- TA BATATOBUMIPHI 3AA4AYI ONTUMI3ALLIT
3apaui NnowyKy eKctpemymiB GyHKLiA. MeToamn po3B'a3Ky 3a4au4 3 06MeXXeHHAMMU.

MpoeKTHI NapameTpu Ta uinboBa yHKUIA (KpuTepii AKOCTI). YMOBHI Ta 6e3yMOBHi TMnuK
3aga4 onTumisauii. ObmexeHHs — HepiBHOCTI B 3a4a4ax onTUMIi3aL,ii 3 ymoBamun. MeToam Nowyky
eKCTpemMymiB  GYyHKLUiIM B OAHOBMMIPHUX (AiNeHHA BigpisKy nononam, 30/10TOr0 NEpPeTuHy,
HbtoToHa) Ta 6araToBUMipHUX (MOKOOPAMHATHOIO Ta FPALIEHTHOrO CRYCKY) 3a4a4ax OnTUMI3aLLii.
3agaui onTumisauii 3 obmexeHHAMU. 0O6nacTb pPoO3B’A3KIB  NIHIMHOT QPYHKLUIT NPOEKTHUX
napameTpiB Ta cuctemMn HepiBHocTen (obnactb MNapeto). MeTtoam (wTpadHUX GYHKLUINM, NiHiIMHOrO
NpPorpamMyBaHHA, CUMMNJIEKC METOA) PO3B'A3KY 33434 ONTUMI3aLii 3 0OMEKEHHAMM.

XapaKTepuCcTMKa NPOorpamMHmnx peanisauin gaHmx GyHKLUiM B aBTOMATU30BaHUX MPOrpaMHMX
KOMMNAEKCax.

PO34IN 7. HAB/IMKEHE IHTErPYBAHHA 3BUYAWUHUX [OUDEPEHUIAHUX PIBHAHb B
KPAMOBMX 3AAYAX

3acTocyBaHHA MeToAy CKIHYEHHMX pPi3HUUb B po3B’A3Kax 3BMYAHUX gudepeHuintHuX
pPiBHAHb A0BINILHOTO NOPAAKY

HabnukeHi meToam po3B'A3Ky NPUKNALHMX 33434 3 OA4HIED 3MIHHOK METOA0M CKiHYEHHUX
pi3HMUb. 3amiHa andepeHLiMHOro onepaTtopa CKiHUeHHUMM pisHMUAMK. MeToa Ennepa Ta 1ioro
moaudikauii. 3agava Kowi. Po3B'A30K cucTem 3BUYANHUX ANDEPEHLIMHUX PiBHAHD.

XapaKTepuCTUKa NPOrpaMmHMX peanisaui gaHnx GYyHKLUiIN B aBTOMaTU30BaHUX NPOrpamMHmX
KOMMJ/IEKCax.

MeToau BUCOKUX NopAaKiB HabnnmxeHHA
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Anroputmn  PyHre-Kytta, Apgamca i “nporHosy-KopekKuii” TpeTboro Ta 4YeTBepToro
nopAAKy HabNAMKEHHA ANA KpanoBMX 3a4a4 3 YaCOBUMM MOXigHUMMU.
Anroputmu PyHre-KyTra, Agamca i “nporHosy-KopekLii” B YnceNbHUX PO3B'A3Kax KpanoBux
3ajayax.
XapaKTepucTUKa NporpamHuxX peanisauit AaHMx GYHKLiN B aBTOMATU30BaHMX NMPOrpamHumX
KOMMJIEKCax.

PO3A4IN 8. HABIMXKEHWI PO3B’A30K KPANOBUX 3ALAY 3 YACTKOBUMM NOXIAHUMMU

3acTocyBaHHA MeTOAY CKiHYEHHUX Pi3HUUb B PO3B’A3KaX 3BMYANHUX AudepeHLinHuX
PiBHAHDb A0BiINbHOrO NOPAAKY

HabnukeHi meTogm po3B'A3KY PiBHAHb eNinTMYHOro, napaboniyHoro Ta rinepboniyHoro
TUNY B TUNOBWUX KPAaMOBMX 3a4a4ax METOAOM CKiHYEHHUX Pi3HULb.

3amiHa AaudepeHUiMHOro onepaTtopa CKiIHYEHHUMU pisHUUAMUK. [puUKNagn po3s'AsKy
NiHiMHKMX audepeHuitHux piBHAHb (MyaccoHa, Jlannaca, nepeHocy, audysii, XBUIbOBOro) 3
YaCTKOBMMM NOXiZAHUMM.

XapaKTepuCcTMKa NPOrpamMHmux peanisauin gaHmMx GyHKLUiM B aBTOMATU30BaHUX MPOrpaMHUX
KOMM/IEKCax.

PO34IN 9. ENEMEHTU KOMITIOTEPHOI TPA®IKU TA AHIMALLIT PE3Y/IbTATIB PO3PAXYHKIB.

Anroputmun ABOBUMIPHOI Ta TPUBUMIPHOI MaLIMHHOI rpadiuyHoi Bisyanisauii pesynbraris
pO3paxyHKiB B aBTOMaTU30BaHMUX CUCTEMAX PO3PaXYHKiB

MeToau rpadivyHoi Bi3yanisauii pe3ynbTaTiB pPoO3paxyHKiB B aBTOMATM30BaHMUX CUCTEMAX
po3paxyHKiB. Anroputmu 306paskeHHA rpadikis, i3ocmyr, i30/iHil, i30MoBepxHi GYHKLIN, sKi
AQHaNi3yloTb Ta aHiMaLil pe3ynbTaTiB pO3paxyHKiB.

XapaKTepucTUKa NpPorpamHmxX peanisauii gaHnx GyHKLUiN B aBTOMaTU30BaHUX NPOrpamHmX
KOMMEKCax.

PO3A4IN 10. TEOMETPUMHE NPOEKTYBAHHA TA MATEMATUMHE MOJAENIOBAHHA B
ABTOMATU3OBAHUX CUCTEMAX PO3PAXYHKIB

Ornap cyyacHUX aBTOMATUM30BAHMX CUCTEM MPOEKTYBAaHHA Ta iHXXEHEPHOro aHanisy
MalLMHOBYAiIBHMUX KOHCTPYKLiA, aBTOMAaTM3aLlif YncenbHUX po3paxyHKis 3a gonomoroto CAD/CAE
cUCTEeM.

Ornag npuknagis reoMeTpuMyHOro MNPOEKTYyBAaHHA Ta MATEMATUYHOrO MOAENIOBAHHA i
iHXXeHepHOoro aHani3y MalMHOBYAIBHUX KOHCTPYKLA B aBTOMaTU30BaHUX CUCTEMAX PO3PaXYHKIB.

PO3AIN  11. MNPUBAU3HUIA NEPENIK /IABOPATOPHUX POBIT (KOMM’IOTEPHOIO
MPAKTUKYMY)

Tema 1. PyHKUiOHAaNbHE NpU3HAYeHHs KOMaHA nporpamHoro Koay SOLIDWORKS ansa
reoMeTPUYHOro MOAENOBAHHA KOHCTPYLi. CucTemun KoopamHat. OguHULi BUMIpPY.

Tema 2. IHTepdeitc moaynis CAD cuctemn SOLIDWORKS npu 3actocyBaHHi iHGoOpMaLinHMX
TEXHO/I0TiM KOMN'IOTEPHOrO NPOEKTYBAHHA BMPobiB B pexxkumi “ECKI3”.

Tema 3. [lepeBo npoekty nobyaosu 3D umdposoro makety. MNpuKNaam BUKOPUCTAHHA
KOMaHZA, NobyA0BM ecKi3iB A1a eNemMeHTiB KOHCTPYKLUi B cuctemi SOLIDWORKS .

Tema 4. InTepderic cuctemum SOLIDWORKS 8 pexkumi “OAETAJIb”. ba3osi cnocobu nobyaosm
undposmx mogenei. Mpuknagm nobyaoBm enemeHTiB KOHCTPYKLil B cuctemi SOLIDWORKS.

Tema 5. HaHeceHHA NiHIMHUX Ta KYTOBMX PO3MIpiB ANA UMDPOBUX mMoaenen B CUCTEMI
SOLIDWORKS. 3aranbHi npasuna opoOpMAeHHA TexHIYHOI AOKymeHTauii Bupobis. BeepeHHA
TEKCTOBUX | TEXHO/IOTIYHMX MO3HAYOK.

Tema 6. IHTepdeinc cuctemmn SOLIDWORKS B pexumi “3BIPKA”. Cnocobu Tta anroputmm
nobynosu 36ipkM enemeHTiB KOHCTPYKUiA B cucTemi SOLIDWORKS . BusHauyeHHA iHepuinHO-
MaCOBMX Ta FEOMETPUYHUX XapPaKTEPUCTUK AeTanen KOHCTPYKL,iN.
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Tema 7. O3sHallOMNeHHA Ta 3800yTTA NPAKTUYHUX HABMYOK pPoboTM B cuctemax MS
Power Point — npeseHTau,ii, MS Access — 6a3u aaHunx, MS Visio — nobyaoBsa cTpyKkTyporpam.
Tema 8. Komn'toTepHuit npaktukym 8 SOLIDWORKS. CTBOPEHHA MOJENI MPOKAAAOKMN.
Tema 9. Komn'toTepHuit npaktnkym 8 SOLIDWORKS. CTBOPEHHA MOZENI LUTYLLEPA.
Tema 10. Komn'totepHuit npaktukym B SOLIDWORKS . CTBOPEHHA MOZE/ OMOPU.
Tema 11. Komn’totepHuit npaktukym B SOLIDWORKS. CTBOPEHHA MOZENI TPYEWN.
Tema 12. Komn’totepHuit npaktukym B SOLIDWORKS. CTBOPEHHA MOZE/1 3AC/TOHKMN.
Tema 13. Komn'totepHuii npaktukym 8 SOLIDWORKS. CTBOPEHHA MOZAENI ®/TAHUA.
Tema 14. Komn'totepHuit npaktukym B SOLIDWORKS. CTBOPEHHA MOZE/1 OBLLUMBKW.
Tema 15. Komn’totepHuit npaktkym SOLIDWORKS. CTBOPEHHA MO/AE/TI KPOHLUTEMHA.

4. HasuanbHi matepianu Ta pecypcu

basoBa nitepartypa:

1. MNpoeKTyBaHHA MoJenen aetaneit 3acobamu nporpamHoro npoaykty CATIA. MeToauuHi
BKa3iBKM [0 BUKOHAHHA KOMMN IOTEPHOrO NPaKTUKYMy 3 AucumMnaiHm «lHdopmaLiiiHi TexHonorii Ta
cuctemu aBiabyaysaHHA» Ta «CydacHi cuctemm npoektyBaHHa» / M. . Kpuuwyk, A. B. Tpy6in, H.
®. TeptnwHa, B. O. EweHko ; KNI im. Irops Cikopcbkoro, AN "Kb "MisaeHHe" im. M. K. AHrena". —
Kuis : KMl im. Iropa Cikopcbkoro, 2017. — YactmHa 3. — 112 c. [EneKTpoHHuM pecypc]:
http://ela.kpi.ua/handle/123456789/20083
2. CAD/CAM/CAE/PDM cuctemmn Ta iHdopmauinHi CALS-TexHonorii AnA aBTOMaTM30BaHUX
iHXEHepPHUX po3paxyHKiB y mawwunHobyaysaHHi / O.C.UubeHko, M.I Kpuuwyk. MeToauuHi
BKAa3iBKM 40 BWMBYEHHA aucumnaiH  «Cy4vacHi TexHoAorii npoekTyBaHHA» Ta «Cuctemu
aBTOMATU30BaHUX iHKEHEPHUX po3paxyHKiB», HTYY “KMI”, 2008.-90c
3. CTpyTuHCKM B.B. MaTtemaTtnyHe moaentoBaHHA MPOLECiB Ta cMcTeM mexaHiku: MigpyyHuK.—
Hutomump: XKITI, 2001.— 612c
4. OnTumisauia By3fiB i AeTanen BepcTaTiB Ta MalUMH 32 AONOMorow moayns "AHanus
HanpsxeHuin" Autodesk Inventor: Hasuy. MocibHuMK / B.M. leituyk, K.M. Pygakos. — K.: HTYY "KnlI",
2016.— 176 c. [EnekTpoHHuMi pecypc]: http://ela.kpi.ua/handle/123456789/15414
5. Bonocosa H.M., MapaHuyk A.C., Mopo3 B.l. Anrroputmisauis ta nporpamysaHHA. MathCAD.
HaBy. nocibHuK. — /1bBiB.: J/IbBiBCbKa nosiTexHika, 2012.—312 ¢
6. IHbopmauinHi TexHonorii: CucTemn KOoMN'tOTEPHOT MaTeMaTUKN [ENeKTpOHHUIA pecypc] : HaBY.
noci6. Ana cTya. cneuianbHOCTi «ABTOMaTM3aLliAa Ta KOMN' I0TepHo-iHTerpoBaHi TexHonorii» / I. B.
KpasueHKo, B. |. MukuteHko; KMl im. Iropa Cikopcbkoro . — EneKkTpoHHi Tekcrosi gaHi (1 ¢aiin:
5,57 M6ainT). — Kuis : KMl im. Irops Cikopcbkoro, 2018. — 243c
7.TaeB €.0., HectepeHko B.M. I 134 YHiBepcaibHMN maTemaTuU4HUt nakeT MATLAB i TMnoBi
NabopaTopHi poboTu [EnekTpoHHNI pecypc]: Hasy. nocib. / KNI im. Irops Cikopcbkoro; yknaa,.: C.
l'. 3agadi obumncntoBanbHOI MaTemaTMKK. HaByanbHUM nocioHuK.— K.: HAY, 2004. - 176 ¢
8. IHpopmauiliHi TexHonorii: ABTOMaTu3auia obuucneHb Ta nporpamyBaHHA B MS Excel:
BoHgapeHko, A. O. AbpamoBa., C. B. MnawunxiH — EnekTpoHHi TekctoBi aaHHi (1 dain: 3,49
M6aiiT). — Kuis : KMl im. Iropa Cikopcbkoro, 2018. — 135 c.

[DopaTtKoBa nitepaTypa :

1.UunbeHko, O. C. ImiTauiiHe moaeNtoBaHHA e/IeKTPOTEPMOMEXAHIYHUX npoueciB B AedopMiBHUX
cepepoBuuiax. YactmHa 1. MoOYaTKOBO-KPaAMoBi 3afadi enekTpoTepMoMeEXaHikM. HaBYanbHUM
NocibHMK [EneKTpoHHUI pecypc] : HaBy. nocib. ana 3400yBayiB CTyMNeHIB MaricTpa Ta AOKTOpa
¢dinocooii 3a cneuianbHicTio 131 MpuKknagHa mexaHika ranysi sHaHb «MexaHiuHa iHXeHepia» /
O. C. UnbeHko, M. I. Kpuwyk; KMl im. Iropa Cikopcbkoro. — Kuis: KIl im. Iropa CikopcbKoro, 2021.
— 81 c.. [EneKkTpoHHui1 pecypc]: http://ela.kpi.ua/handle/123456789/42279

2. Pyaakos K.M. YucenoHi metoam aHanisy B AMHAMIL Ta MiLLHOCTI KOHCTPYKLin. HaBy. NOCiGHUK.
— K.: HTYY «KMlI», 2007.—379c¢
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5. Nnatrdopma AUCTaHLiAHOrO HaBYaAHHA

Ona 6inbl epeKTUBHOT KOMYHIKALLT 3 METOK PO3YMiIHHA CTPYKTYPWU HaBYa/bHOI AUCUUNAIHK
«OpraHisauis HayKOBO-iHHOBALiMHOI AiANbHOCTI» | 3aCBOEHHA MaTepiany BUKOPUCTOBYETbCA
€N1eKTPOHHA MNOoLWTa, eneKkTpoHHu Kamnyc KNI, nnatdopma AWUCTAHUIAHOTO HABYAHHA
«CikopCbKnin» Ha ocHoBi cuctemun Moodle KIMI-Tenekom Ta cepsic A4na NpoBeAeHHA OHNAWH-Hapaa,
Zoom, 33 AONOMOTOIO AKMUX:
CNPOLLYETLCA PO3MILLEHHA Ta OOMiIH HaBYa/IbHUM MaTepianom;
34,iNCHIOETLCA HAaZ[aHHA 3BOPOTHOrO 3B'A3KY 3acnipaHTaMM CTOCOBHO HAaBYa/IbHUX
- 3aBAaHb Ta 3MICTY HaBYaNbHOI AMUCUUNAIHWK;
OLLiHIOIOTbCA HaBYa/bHi 3aBAaHHA GaKkanaBpiB;
BeAeTbcA 061K BUKOHAHHSA acnipaHTaMu NaaHy HaBYaNbHOI ANCUMNAIHK, Tpadiky
BMKOHaHHA HaBYaNbHUX 3aBAaHb Ta iX OLiHIOBaHHSA.

6. HaBuyajbHuii KOHTEHT.
MeToauka ONAHYBAHHS HABYAJIbHOI JMCUMILIIHMA (OCBITHHOI0 KOMIIOHEHTA).

[nA onaHyBaHHA HaBYaNbHOI AUCLMNNIHM (OCBITHBOrO KOMNOHEHTA). HAZAETLCA iHDOPMaLLia
(33 Temamun) Ha BCi HaBYa/sbHi 3aHATTA (NabopaToOpHi 3aHATTA KOMMN'IOTEPHOro NpPaKTUKyMmy) Ta
pekomeHaaLii WwoAo iX 3aCBOEHHA (AeTani3oBaHWUX CLEHAPIEB TECTOBUX Ta NPUKNALHUX 33434
KOYHOFO 3aHATTA Ta 3an/laHOBAHOI pob0TH). 3a3Ha4alOTbCA BUAM PO3A4iNiB HaBYa/IbHUX NOCIOHMKIB
3 TEOPETUYHMM MaTepiaioM AN NPOBEAEHHA iMITALIMHOrO MOAENIOBAHHA Ta PO3PaXxyHKiB
aBiauiiHMX Ta MAWWHOOYAIBHMX KOHCTPYKUiA 33 NEPBUHHUMWU [AHUMMK, OTPUMAHMMMK Ha
NabopaTopHUX 3aHATTAX, HABOAATbCA NPWKNAAWM PO3B’A3KIB TUMOBMX 3a4a4y FeOMETPUYHOTO
MOZE/NOBAHHA Ta iHXKEHEPHOrO aHai3y KOHCTPYKLIM Ta MallWH, WO HaBegeHi Ha nopTani YouTube
Ta ony6/1iKOBaHi B HAYKOBUX CTATTAX, NPe3eHTaLiax po3B’A3KiB NPUKNAAHMUX 33434 Ta 3aBA4aHb ANA
CaMOCTiMHOI po6OTU NO BU3HAYEHHIO KOPCTKICTHUX Ta iHEPLiMHO-MACOBUX XapPaKTEPUCTUK
iMITaUiMHWUX MoZenen enemMeHTiB aBialiMHMX Ta MaLIMHOOYAiBENbHUX KOHCTPYKLiN, BU3SHAYEHHA iX
HanpyeHo-4e$pOopPMOBaAHOro CTaHy Ta AMHAMIYHMX XapPaKTEPUCTUK.

7. CamocriiiHa pobota 6akanaspa

3a3HayaloTbCA BUMAWM PO3A4iNiB HaBYaNbHUX MOCIOHMKIB 3 TEOPETUYHMM MaTepianiom no
3aCTOCYBAHHIO METOAMK FeOMEeTPUYHOro MOZAE/IOBAHHA Ta YMCE/IbHMX PO3PaxyHKIiB B CUCTEMAX
KOMMN'IOTEPHOI MaTeMaTUKM ANA aBiaLiMHMX Ta MALMHODOYAIBHUX KOHCTPYKLiA 32 NEepBUHHUMMU
OAaHUMK, OTPUMAHMMM Ha NabopPaTOPHUX 3AHATTAX, HABOAATLCA MPUKNAAN PO3B'A3KIB TUMNOBUX
33434 reoOMeTpMYHOro MOAENIOBAHHA Ta YMCE/IbHUX PO3PAXyHKIB B iHXEHEepPHOMY aHanisi
KOHCTPYKLiM Ta MallWH, WO HaBeAeHi Ha nopTani YouTube abo onybnikoBaHi B HAYKOBUX CTATTAX,
npeseHTauifax.

Buam camoctiiHoi poboTu (nigroToBKa 40 ayAUTOPHUX 3aHATb, NPOBEAEHHA PO3PaXxyHKiB

33 NEepPBMHHUMW OAHUMW, OTPUMAHMMM HA NAbOPATOPHUX 3aAHATTAX, PO3B’A30K 334avy,
HanucaHHA pedepaTy, BUKOHAHHA PO3pPaxyHKOBOi po60TH, BUKOHAHHA AOMALLHbOI KOHTPObHOI
pob6oTn ToWwo).

CamocriiHa pobota 6GakanaBpa nepeabayae NiArotToBKY A0 NabOpPaTOPHUX 3aHATL -
nonepeaHe O3HAMOMNEHHSA i3 MmaTepianamMun 3a TemMmoto N1abopaToOPHOro 3aHATTA, BUKIALEHUMU Y
axepenax [2-8] 6a30Boi fiTepaTypu, Ta 3aKpiniaeHHA pe3ynbTaTiB /1abopaTOpPHOro 3aHATTA
WAAXOM NPOBEAEHHA YMCNOBUX PO3PAXYHKIB pPO3rNAHYTMX Ha /1abopaTopHOMY 3aHATTI
napameTpiB, BE/IMUYUH i XapaKTepy NPUKAALAEHNX HAaBAHTAXKEHb) 3riAHO i3 HAAAHUMW BUKIAZA4YeM
pekomeHaauin. Ona po3rnaHyTUX NPUKAALiB po3B’A3aHHA 3afay nepenbayvaeTbca NiAroToBKa
3BiTiB Y BUTNAAj NOACHIOBAJ/IbHMX 3aMNUCOK (B eNeKTPOHHOMY BUTAA4,).

MoniTUKa Ta KOHTPOJIb

7. NoniTnKa HaBYaNbHOI AUCUMNAIHM (OCBITHBOrO KOMMNOHEHTA)
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Mpaesuna sideidyeaHHs 3aHAMb

BigsiayBaHHA nabopaTopHUX 3aHATb € HEOOXiAHOK MNepesyMOBOD HABYTTA NPAKTUYHUX
HAaBMYOK PO3B’A3aHHA 33434 KOMN' IOTEPHOro mogentoBaHHA. CTyaeHTamM peKoOMEeHAYETbCA
BiABiAyBaTM 3aHATTA, OCKiIIbKM HA HUX OEMOHCTPYHOTbCA OCHOBI NiAXoAWM Ta NPAKTUYHI
npuiomm poboTu i3 NnporpamHUm 3abesnevyeHHAM, HALAOTbCA MOACHEHHA WOAO0 3B’A3KY
OTPUMAHUX pe3ynbTaTiB i3 BiAOMUMU TEOPETUUYHMMU  MOJIOKEHHAMM  MEXAHIKMU
nedbopmiBHOro TBEpPAOro Tifla i YMCE/IbHUX METOAiIB Ta PO3BMBAOTLCS HAaBUUYKKU, HEODXiAHI
AN BUKOHAHHA NPUKNAAHUX PO3PaxyHKiB, AKi € CKAaA0BOK YacTUHOW KeanidikauinHoi
poboTu.
MopyweHHa mepmiHie BUKOHAHHA 3a80aHb MA 3a0X04yeanbHi banu

3aoxoyyBanbHi 6anu LWTpadHibanm
Kputepii Barosuii 6an Kputepii Barosuii 6an
CBo€YacHe BUKOHAHHSA + 4 6ann BigcyTHi
nabopaTopHoi pob0TH (33 KOXKHY
Taky poborTy)

MponyweHi nabopamopHi 3aHamms

NabopaTopHe 3aHATTA, AKe nponyuweHo (He BiABigaHO) 3406yBayem 3 6yab-AKOT NPUYNHMU
Ma€e OyTu BigNpaLbOBAHO i3 BMKOPWUCTAHHAM HaABHUX METOAUYHUX MaTepianis, npwu
HeobXiAHOCTIi — 3 KOHCy/nbTaui€eld Yy BWKAagaya. 3BiTHICTIO 3 BignpautoBaHHA 3aHATTA
BBAYKAETbCA 3BiT, MNiArOTOBNEHMN Yy BUIAAAI NOSACHIOBANbHOI 3anMMUCKM  (HapaeTbca Y
€N1eKTPOHHOMY BUIAAAI) WOAO OCHOBHMX pe3y/bTaTiB Ta MOACHEHHA MeXaHiYHUX edeKTiB, AKi
CMOCTEPIratoTbCA NPU 3MiHEHHI BUXiAHWX AaHUX NOCTAHOBKM BigNOBIAHOI 3a4aui.

AkademiyHa dobpoyecHicmb

MoniTMka Ta NPUHUMNKM aKagemidyHoi gobpoyecHOCTi BM3HauyeHi y po3gini 3 Koaekcy
yecTi HauioHanbHOro TEexXHIYHOro yHiBepcuteTy YKpaiHU «KUIBCbKMI MNOANITEXHIYHUN
IHCTUTYT imeHi Iropa CikopcbKoro». [letanbHiwe: https://kpi.ua/code.

Hopmu emuyHoi noeediHKu

Hopmu eTM4HOI noBeaiHKM CTYAEHTIB | NPALiBHUKIB BM3HAYeHi y po3gini 2 Kogekcy yecTi
HauioHanbHOro TexHi4yHoro yHisepcuteTy YKpaiHu «KUMIBCbKUIA MNOAITEXHIYHUM IHCTUTYT iMeHi
Irops CikopcbKoro». [eTanbHiwe:https://kpi.ua/code.

HasyaHHsA iHO3eMHOO MOBOI0

HaBuyanbHa gucumnniHa «CyyacHi TEXHOOTii MPOEKTYBaHHA» He nepeabayvac ii BUBYEHHSA
aHrNiINCbKO MOBOIO. Yy npoLeci BUKNAZ4AHHA HaB4Ya/IbHOI ANCUMNAIHK
BUKOPMUCTOBYIOTbCA  MaTepiann Ta A)Kepena aHrnincbKol MOBOK. BpaxoByrouum
CTYAEHTOLEHTPOBAHWI MNiaxia, 3a 6a)KaHHAM YKPaiHOMOBHMX MaricTpiB, [0MNyCKaeTbcA
BUBYEHHA MaTepiany 3a AO0MNOMOrO aHrMOMOBHUX OH/AMH-KYPCiB 3a TEMaTUKOMO, fKa
Bi4NOBIAAE TeMATULi KOHKPETHUX 3aHATD.

IHKAO3UBHE HABYAHHA
HaBuyanbHa aucumnniHa «CyvacHi TexXHoNorii NMPOEeKTyBaHHA»  MOXe BMKNagaTuca Aana
6inbLWOCTi CTYAEHTIB 3 0COBMBMMM OCBITHIMM NOTpebamm, OKpim OCib 3 cepMosHMMM Bagamu
30py, fAKi He 403BONAIOTb BUMKOHYBATM 3aBAAHHA 33 AONOMOIOK NEePCOHaNbHUX KOMM'OTEpIB,
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HOYTOYKiB Ta/abo iHWKUX TEXHIYHWNX 3aC06iB.

BuAuM KOHTPOJIIO Ta PEMTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ynbTaTiB HaBYaHHA (PCO)

Budu KoHmpono ma 6anu 3a KoxceH efiemeHm KOHMpOoio:

Ne Barosui

KoHTponbHUIA3axiz, % Kin-Tb Bcboro
3/n 6an
1. | NabopaTtopHa poboTa 60 6 10 60
4. | 3anik 40 40 1 40
Bcboro 100

Pe3ynbTaTh Oro/IoLYOTbLCA KOXKHOMY CTYAEHTY OKPEMO Y MPUCYTHOCTI abo B AUCTaHLiMHIA dpopMmi
(y cucremi Moodle abo e-nowToto).

MomoyHuii KOHMPOab: MOOYsIbHA KOHMPOsbHA Ppoboma, OYiHHBAHHA OUCMAHUIIHO20 HOBYAHHSA

1. MoodynbHa KOHMposbHa poboma

No Barosuii
MoaynbHa KOHTPO/IbHA poboTa % Kin-Tb Bcboro
3/n 6an
1. | Bianosigp npaBuabHa (He meHwe 90% 100 30 3 100
noTpibHoi iHbopmauii)
2. | HecyTtTeBi noMmunku y Bignosiai (He meHwe 75 25 3 75
75% noTpibHoiiHpopmaUii)
3. | EHeponikM y BignosiAi Ta NeBHi NOMUAKMK (He 60 20 3 60
meHwe 60% noTpibHoi iHdopmauii)
5. | Bignosiab BiacyTHsA abo He npaBu/ibHA 0 0 3 0
MaKcmnmanbHa KifbKicTb 6anis 100

2. lucmaHyiliHe HOBYAHHA

Ons ANCTAHUIMHOIO HaBYaHHA BUMKOPMCTOBYETbCA €NEKTPOHHA MOLUTA, €N1EeKTPOHHMIN Kamnyc
KMl, nnatdopma aucTaHuiiHoro HaB4yaHHA «CikopCbKUM» Ha ocHoBi cuctemmn Moodle K-
Tenekom Ta cepBiC ANA NPOBEAEHHA OHMAMH-3aHATb Zoom. PopMM HABYAHHA - NEKIIii,
71a00paTOpHI 3aHATTS (KOMIT IOTEPHUHN MPAKTHUKYM).

BUCTaBneHHA OUHKM 3@ AWCTaHUiMHE HaBYaHHA LWAAXOM MepeHeceHHs pes3y/bTaTiB
NPOXOAXKEHHA OHNAWH-KypciB y cuctemi Moodle nepegbayeHo nuiie AnA KOHTPOJIbHUX
3anNuTaHb i pe3ynbTaTiB TeCcTyBaHHA 332 BUKOHAHHA iHAMBIAYaNbHOMO 3aBAAHHS.

BUCTaBNeHHA OUHKM 33 KOHTPOJIbHI 3axoan (MpakTU4YHi poboTH, MoAy/ibHa KOHTPO/IbHA
poboTa) LWNAXOM NepeHeceHHA pe3yNbTaTiB NPOXOAKEHHA OHNAMH-KYpCiB He nepeabayeHo.

Ne " Barosuit
AuncTtaHuivHe HaB4YaHHA % Kin-tb Bcboro
3/n 6an
1. | BignoBigb Ha KOHTPO/IbHI 3aNMUTAaHHA B 40 10 4 40
OHnarH-cuctemi Webex abo Zoom
2. | Bignosigb Ha TecTtn y cuctemi Moodle 50 10 5 50
3. | BuacHicTbnpoxoaKeHHA ANCTAHLiNHOro 10 10 1 10
HaBYaHHA

Bcboro 100
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Y pa3i BUsiBNeHHA akaJemidyHoi He J06poyecHOCTi Nig Yac ANCTaHLIMHOIO HaBYaHHS —
KOHTPO/IbHUI 3axif He BPaxoBYETbCA, 6aKanaBp A0 3aNiKy He AOMNYCKAETbCA.



KaneHdapHulii py6ixcHuii KoHmpono
MpomixHaaTecTauis (gani—atecrauif) € KaneHAAPHUMPYOIXKHMMKOHTpoem. MeToto
npoBeAeHHsA aTecTallii € NiABULLLEHHA AKOCTi HaBYaHHA 6aKaNaBpPiB Ta MOHITOPUHT
BMKOHAHHA rpadika ocBiTHbOro npouecy 3.

14

K .o Mepwa Opyra
puTepin aTecTauis aTecTauin
Tepmin aTectauji 8-UnTMxKAEHDb 14-niATnRAaeHb

MoTouYHMIA perTuHr ° >15 6anis >30 6anis

VMOBM BuKoHaHHA NabopaTtopHa + +
NPaKTUYHUX po6oTa Ne 1-10

OTPUMAHHA .

pobit
arecraui MpakTuuHa poboTa — +
Nel1-20

BUKOHaHHA MoaynbHa — —
MOAYNbHOI KOHTPO/IbHa
KOHTPO/bHOT poboTa
poboTu

3 PeHTMHIOBI CHCTEMHM OLIHIOBAHHS PE3YJIbTATIB HABYAHHsA: PeKoMenaaltii 10 po3pobienns i 3actocysanns. Kuis: KITI im.
Iropst Cikopcskoro, 2018. 20 c.
4 Tamcamo, ® Tamcamo

Cemecmposuli KOHMpPOnb: 3a1iK

0O608B’A3K0Ba YMOBA A0MNYCKY 10 eK3aMeHy/3aiky Kputepiit

1 | MoToOYHUIA pernTUHT RD = 30

Ymoeu donycky 00 cemecmpo8o20 KOHMPOIO:

1. BUKOHAHHA NPaKTUYHUX PObIT;

2. No3nUTUBHMI pe3ynbTaT NepLUoi aTecTaLii Ta gpyroi aTecTau,i;
3. BigBiayBaHHA 60% neKUiMHUX 3aHATb.

Tabauysa eidnosidHocmi pelimuHaosux 6asnie oyiHKam 3a yHi8epcumMemcbKo0 WKA/0H0>;

OuiHKa 3a MONMBICTb OTPUMAHHA
Pevunrosi 6anu, RD YHIBEPCUTETCHKOIO LLIKANO0K OLLIHKM «aBTOMATOM»

95<RD<100 BigmiHHO €
85<RD<94 [yxe nobpe €
75<RD<84 Jobpe €

65<RD<74 3a408BinbHO Hemae

60<RD<64 JoctaTHbo Hemae
RD< 60 He3apoBinbHO -
HeBMKOHaHHA yMOB AOMNYCKY He ponyweHo -

2QuiHioBaHHs PE3yIIBTATIB HABYAHHS 3/IHCHIOETHCS 38 PEHTUHTOBOIO CHCTEMOIO OLIHIOBAHHS BIIMOBIHO 710 PEKOMEH AN
Meronuunoi paau KIII im. Iropst Cikopcbkoro , yxBanenux npotokosiom Ne7 Bix 29.03.2018 poxky.

Mpoueaypa 0CKap>KeHHA pe3yNbTaTiB KOHTPONbHUX 3aX0A4iB
BakanaBpu MalTb MOXKAMBICTb MiAHATU OyAb-iKe NWUTaHHA, AKe CTOCYETbCA Mpoueaypu
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KOHTPO/IbHUX 3aX04iB Ta OYiKyBaTW, WO BOHO Oyade poO3rAfaHYTO BWMKAaZayem 3rigHo i3
Hanepes BWM3HAYEHWMM NpoLeaypPaMMU.
JdopaTtkoBa iHPOpMaLLs CTOCOBHO NPOLEAYPU OCKAP)KEHHS pPe3y/bTaTiB: acnipaHTU MaloTb
NPaBO OCKapPXKMTU pe3ynbTaTu KOHTPO/JbHUX 3axoAiB, ane 060B’A3KOBO aprymeHTOBaHO,
MOACHMBLLM 3 SKMM KPUTEPIEM He NOroAKykTbCA BiANOBIAHO A0 OLiIHOYHOroO /McTa Ta/abo
3ayBayKeHb.

HAodamkoea iHghopmayia cmocoeHo icnumy/3aniky/cniebecidu:

Ha3aniky 6akanaBpam 403BONIAETLCA KOPUCTYBATUCL y4HOOBO-MeTOANYHUM 3abe3neyeHHAM
3 1abopaToOpHMX 3aHATD.
9. [OopaTtKoBsa iHpopmauia 3 gucumniiHmn (OCBiTHbOro KOMMNOHEHTA)

Moxcnugicme 3apaxyeaHHaA cepmughikamie npoxo0xceHHA OUCMAHYiliHUX Kypcie

1. Mpoxo0dxceHHA oHAaliH-Kypcie y cucmemi Moodle

[OucTaHuiMHe HaBYaHHA 4Yepe3 NPOXOAXKEHHA OHNAMH-KypciB y cuctemi Moodle 3a neBHot
TEMATMKOIO [OMYCKAETbCA 3@ YMOBW MOroAXKeHHs 3 Oakanaspamu. Y pasi, AKWO HeBeAWKa
KiNbKicTb  GaKanaBpiB Mae bOarkaHHA MPOMTM OHMAMH-KYpPC 3@ MNEeBHOK TeMaTUKOlo,
BMBYEHHA MaTepiany 3a A0MNOMOrol TaKMX KYpCiB AOMYCKAETbCA, ane GakanaBpamm NOBUHHI
BMKOHATW BCi 3aBAaHHSA, AKi nepeabayeHiy HaBYaNbHIM gucumnini (nabopaTopHi poboTu).

10. AopaTKun

Po6ouy nporpamy HaBYanbHOi gucuunniim (cunabyc):
Cknas: npod., A4.7.H. Kpuiyk Mukona Feoprinosuy;
YxBaneHo: kapeapoto ANHaMIKM MiLHOCTi MallWH Ta Onopy maTtepianis

(npoTokon Ne11 Bia 29 cepnHa 2022 p.);

MoropkeHo MeToaMUYHOI KOMICi€lo iHCTMTyTy1 (npotokon Ne9 Big 7 nunHa 2022 poky).

'WlabnoH cnnabycy NOroaKeHo METOAUUHOIO Pafoto YHIBEPCUTETY



