CUJIABYC HABYAJIbHOI JUCLHUILIITHUA

1. 3aranbHa iHgopMalis PO HABYAJIBbHY AUCHHUILIIHY

IToBHAa HA3Ba HABYAJIBLHOI JUCHHUILIIHA YucenpHi METOIU B MEXAHILI

IloBHa odiniiina Ha3Ba 3aKkyaqy BULLOT

. CyMCchbKHii iepKaBHUN YHIBEPCUTET
oCBiTH

®akylIbTeT TEXHIYHUX CHCTEM Ta
eHeproepekTuBHUX TexHosorin. Kadenpa
KOMIT'IOTepHOI MeXaHiku iMeHi Bomomumupa
MapurHKOBCHKOTO

IToBHa HA3Ba CTPYKTYPHOIO MiAPO3aLTy

Po3po0nnk(u) 3aropyabko Auapiit BacunboBuy

[lepmmii piBens Buioi ocsitu, HPK — 6 piBens,

Pisens BHIIOL OcBITH QF-LLL — 6 piBenb, FQ-EHEA — nepiumii nuki

CemecTp BUBYEHHSI HABYAJIbHOI

P —— 16 THXKHIB IPOTITOM 7-TO CEMECTPY

OOcsar aucuumurinu cTaHoBuTh 5 kpen. €EKTC,
150 rox., 3 sikux 80 roj. CTaHOBUTH KOHTAKTHA
O0cAar HaBYAJIBLHOI AUCIUILIIHA pobota 3 BukiagaueMm (32 rox. nekuii, 48 rog.
npakTuuHuX 3aHATh). CamocTtiiiHa pobora
CTyIeHTIiB - 70 ToauH.

MoBa BUKJIAJaAHHA AHTITICHKA

2. Micue HABYAJbHOI JUCUUILJIIHM B OCBITHIH nporpami

OO0O0B'A3K0Ba HaBYajJbHAa IHWCIWIUIIHA IiIA
TaTyC JUCIUIIIHNA OCBITHHOI mOporpamMu OMII IOTEPHUH
Crary "K

IHXUHIPDHHAT B MeXaHimi"

IHepenymoBu 111 BUBYEHHS 3d monenwoBanus, CAD cucremu B
AUCHUILIIHH MaluHOOyAyBaHHI

JlonaTkoBi ymoBH JlonaTkoBi yMOBH BiJICyTHI

Oo0MexeHHs OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

MeTo HaBYaIBHOI NHUCIUIUIIHK € JOCATHEHHS CTYJACHTAMH Cy4acHOT'O0 KOHCTPYKTHBHOTO,
(yHIaMEHTAIEHOTO MHUCJICHHS T4 CUCTEMHU 3HaHb OCHOB YHCEJIbHHX METOMIB, METO/IB CKIHUEHUX
€JIEMEHTIB, METO/IB TPAaHUYHUX EJIEMEHTIB 1 METOIB CKIHYEHUX PI3HULD MPU BUPIMIEHI 3a1a4
MEXaHiKH CYLJIFHOTO CePeIOBHIIA.

4. 3MicT HAaBYAJBbHOI AUCIUILIIHA

Tema 1 3aranbHi HOHATTS 1 KjIacudikamis 3aa4 00UUCIIOBAIbHOT MEXaHIKH.

OOuucnroBanbHa MexaHika. Cratuka 1 guHamika. JIiHIMHICTE 1 HellHINAHICTE. MeToau
JMCKpeTH3aIlii.




Tema 2 MaTemMaTH4H1 MOJEINI 1 YUCEJIHLHI METOIH.

Etanu pimenns 3anaui Ha EOM. Yucenbni metoau. [lorpimuicTs pimenHs. I[lorpimrHocTi
OKpyIJIeHHs ipu o0uucienHsax Ha EOM 3 maBaro4oro KoMoro.

Tema 3 [aTepnonsuis i HaOMMKeHHS QYHKITIH.

[ToctanoBka 3anaui. [loniHomianeHa iHTepnomsis. [HTepnonsuiiianii 6aratounen Jlarpanxa.
Inrepnonsmiitnuit 6aratowied Hpiotona. CnnaifH-iHTepnonsmis. CepelHbOKBagpaTHIHA
anpokcuMailis. CUCTEMU OPTOTOHATBHHUX MOJIHOMIB. MeToJ HaliMEHIINX KBaJpaTiB.

Tema 4 YucenbHe iHTErpyBaHHS.

ITocranoBka 3amaui. @opmynu kBaapatypu Hetotona-Kotecca. @opmyma Tpaneriii i popmya
Cumrncona. CxknanoBi Gpopmynu kBagapaTypu. OmiHka TOYHOCTI GOpPMYI KBaJIpaTypu: METO/T
Pynre, meton Eitkena. ®opmynu kBaapatypu ['aycca-Kpicroddens. dopmyna cepennix
pAMOKYTHUKIB. CTIHKICTh (hOPMYJT KBaJApaTypH.

Tema 5 UucenbHi METOIM PIllICHHS HETIHIHHUX PIBHSHD.

301KHICTh METOY MPOCTOi iTepauii. [TepaniiiHi MeTou pillieHHsI PIBHSAHHS 3 OHUM HEB1IOMUM
(ckanspuuil Bunanok). Meroau npoctoi itepanii, Heiorona-Padcona, ciunux, mapado.
ITepaniiini MeToAau pIlIEHHS CUCTEM HEIIHIMHUX piBHSAHB. 301KHICTH MeTonqy HeioToHa.

Tema 6 Metoau pilieHHs] OCHOBHUX 3a]1a4 JIIHIHHOT anreopu.

O6ymosnenicte CJIAP. ITorpimuocTi. MeTon BukitoueHHs ['ayca. O04uncieHHs BUBHAYHUKA 1
3BOpOTHOI MaTpuili. Metos nporony pimenHs CJIAP cTpiukoBoro BuUrisiay. MaTpu4HUN MPOTiH.
ITepaniitni onnokpokoBi Mmeronu pimenns CJIAP. loctaTHi ymoBu 30ixkHOCTI. MeTo IpocTOoi
iTepamii; metoan 3eiinens, BEpXHbOi penakcanii, Ako0i. Itepamiitnuii meTon o6epranp Sko6i
3HAXOJKEHHS BIIACHUX BEKTOPIB 1 BIACHUX 3HAYEHb CUMETPHUYHOI MaTPUILL.

Tema 7 3amaua Komri st 3Bu4aiiHuX AudepeniialbHuX piBHSIHb.

OpnnokpokoBi meronu. Metoy Pynre-Kyrra.

Tema 8 EnemenTu Teopii pi3HUIIEBUX CXEM.

IToctanoBka 3amadi. HeB'si3HicTh pi3HHIEBOI cxemMu. AnpokcuMariis. CTIHKICTh ABOIIAPOBUX
PI3HUIIEBUX CXeM. 301KHICTh 1 MOPSAMOK TOYHOCTI Pi3HUIIEBOI cxeMHu. MeToau moOyI0BU
pizHUIIeBUX cxeM. KoHcepBaTUBHI cXeMH. [HTeTpo-1HTepIOAMiHuNE MeTo T (MeTo 1 OaaHcy)
moOyI0OBHU PI3HUIIEBUX cXeM. Pi3HHIIEBA cXeMa T OAHOBUMIPHOTO PIBHSHHS TEIJIOMPOBITHOCTI
B 0OMexeHil o0acTi. SIBHa 1 HesBHA cxemu. Anpokcumariisi. CTIHKICTh B YeOMIIIEBCHKONH HOPMI.
301KHICTh. METOIM 3HAXOJKEHHS CITKOBOTO pimeHHS. [1oq0oBXHBO-TIONEpeYHa pi3HHUIEBA
cxema JyIs PiBHSHHS TETJIONPOBIMHOCTI. Pi3HHIIEBA cxeMa JIJIs piBHSHHS KOJIMBaHb Ha BiAPI3KY.
Cri#ikicTh. MeTOa TapMOHIK JOCIHIPKEHHS CTIHKOCTI pi3HUIIEBOI cXxeMH. PimenHs 3agau
MEXaHIKH PIIUHH CKIHYEHO-PI3HUIIEBUMHU MeTonamu. PimenHs piBasHHsS Hapwe-CTokca mis
GI3MYHUX 3MIHHUX, JJIS CTAIliOHAPHOTO BHUITAJAKY, JJIS HECTAI[IOHAPHOTO BUMAAKY. PimeHHs
3a1a4q A1 GI3MYHUX 3MIHHHX IMIBUIKICTB-TUCK. PIBHSAHHS 11 BHXOpPY 1 QYHKIT cTpyMmy.
BukopucTaHHS METOIy CKIHYCHHMX €JIEMEHTIB IS BUPIIICHHS 3a/1a4 MEXaHiKH piauHu. MeTo
l"anpopkina. Meroa HAMMEHIIMX KBaApaTiB. 3aCTOCYBaHHS METOAY CKIHYCHHX 00'€MIB.




Tema 9 OcHoHi oHATTs 1 KoH1ENis MCE ns BupimeHHs 3a1a4 MEXaHIKH.

Bapiantu MCE. Ilpouec ckinueHo-enemenTHoro aHamizy. Tepminonoris. OcnoBHi kpoku MCE.
Ineanizamis. SIBHe 1 HestBHE MojeoBaHHs. JluckpeTu3aris. [xepena MOMIIKY 1 alpOKCHUMAIIis.
3aranpHa cxema anroputmy MCE. [ToHSTTS po ckiHueHHi eneMeHTH. Buznauenus. ATpudytu
enemeHnTy. Knmacudikamis ckiHUeHUX €JEMEHTIB, SIKi BUKOPUCTOBYIOTHCS B MEXaHiIi.
AncamOnroBaHHA. ['paHU4HI YMOBH.

Tema 10 ITmocka 3agaua Teopii MPy>KHOCTI.

[TocTanoBKka miaockoi 3azaui Teopii npyxHocTi. OCHOBHI MOHATTS. MaTeMaTUyHa MOJIETb.
[TouatkoBi nani. lykani ¢ynknii. [Jo3Bonsiouu piBHAHHA. ['paHMYHI yMOBH.
CkiHueHO-eqeMeHTHe (QOopMyIIOBaHHA IUJIOCKOI 3ajxaui Teopii HpykHOCTi: 06a30Bi
cniBBigHomeHHs. Ocnabnene ¢popMyaoBaHHS 3a7adi Teopii mpyxkHocTi. [IoBHa moTeHmilHa
eHepris tina. CkiHueHo-eneMeHTHa iHTepnoisauis. Busenenns CJIIAP MCE. Ilpunuun
MiHIMYMY MOTEHLIHHOI eHeprii. BuBij 103BosA0YNX PIBHAHD. TPUKYTHUN TIHIMHUN CKIHUEHUH
€JEeMEHT: CUCTeMa KOOpJAMHAT 1 iHTepnoisauis. [Tapamerpuune mpeactaBieHHs (QYHKIIIH.
Cucrtema KOOpAMHAT TPUKYTHOTO €leMEHTY. IHTepnossaniiHi CHiBBiIHOLIEHHS JiHIHHOTO
TPUKYTHOTO eleMeHTy. TpUKyTHUN NiHIHHUN CKIHYCHHUH eleMeHT: BUBECHHS PO3PaXyHKOBUX
cniBBigHOmEeHb. [lepeTBopenHs koopauHaTt. OOUYUCIEHHS YaCTKOBUX MOXITHUX. BuBeneHHs
PIBHSHb TPUKYTHOI'O JIHIHHOTO CKIHYEHOTO €JeMEHTY. [HTepmousuis nepemMileHsb.
KinematuuHi piBHsAHHS. Bu3HavanbHi CHiBBiAHOWIEHHA. EneMeHTHI MaTpHIll *KOPCTKOCTI.
EnemeHTHI BeKTOpa BYy3JIOBUX CHIL.

Tema 11 I3onapamerpuunuii miaxin 8 MCE.

[TouaTkoB1 MOHATTS. 3araibHe 130mapaMeTpuyHe (OPMYITIOBAHHS MPYKHOTO ABOBUMIPHOTO
eneMmenTy. JIiHIMHMN 130mapaMeTpHYHUN TPUKYTHHH eneMeHT. KBaapaTuuaHuu
130mapaMeTpUYHUN TPUKYTHHH eneMeHT. OTHOBUMIPHUN KBaJApaTUYHUHA 130TapaMeTpUIHHUN
eneMeHT. YOTHPUCTOPOHHI ABOBUMIpPHI eideMeHTH. lIpupoaHi KOOpAMHATH E€JIEMEHTY.
YoTupucTopoHHIN OlMHIHHNKA eneMeHT. YOTUPUCTOPOHHI €JIEMEHTH BUIIOTO IOPSIKY.
BnactuBicts moBHOTH. OOUYHMCICHHS MaTpHUIll TPaTi€HTIB 130MMapaMETPUUYHOTO EJIEMCHTY.
Marpuns rpagierTiB. Matpumni SIko6i. OOMexxeHHs Ha reoMeTpito enemMeHTiB. DopmyBaHHS
MaTpHIIi )KOPCTKOCTI 130mapaMeTpuyHoro eneMeHTy. CTpyKTypa MaTpHIli >KOpCTKOCTI. MaTpuiis
MPYXHUX MOAYIB. Bupa3 KOMIOHEHT MaTpuIll dKOPCTKOCTI eleMeHTy. UncenbHe iHTerpyBaHHS.
®opMyBaHHS BEKTOPIB BY3JIOBUX CHJI 130MapaMeTpUYHOro eneMeHTy. CTpyKTypa eleMEeHTHHUX
BEKTOPiB cwii. OOYHNCIEHHS KOMIIOHEHT €JIE€MEHTHOr0 BeKkTopa 00'eMHUX cuil. OOUYnCIeHHS
KOMITOHEHT €JIEMEHTHOTO BEKTOpa MOBEPXHEBUX CHII. UncenbHE IHTErpyBaHHS.

Tema 12 ®opmyBaHHS 1 pillIeHHS II100aTbHOT CUCTEMHU CKIHUCHO-CJIIECMEHTHUX PiBHSHB.

CrpykTypa riaobanbHoOi MaTpuili )KOpcTKOCTi. CTpyKTypa ri1o6anbHOro BEKTOpa By3JI0BUX CHIL.
PimenHs rino6anbHOi CHCTEMHU CKIHYEHO-€JIeMEHTHUX PiBHAHb. MeTo TpUKYyTHOI (hakTopizamii
Xomneukoro. O6uUnCIeHHs HAllPYKEHb.

Tema 13 Anroputm MCE mig TpuBUMIpHOT 3a7a4i T€Opii Py KHOCTI.

Beryn. AnroputMm. Kinemarnune cmiBBinHOmeHHs . @opMyBaHHS TII00aIbHOI anredpaidHoi
cuctemu piBHsIHB. AnroputM MCE mns auHamiuHoi 3ana4i. Po3paxyHOK B'SI3KO-TIPY>KHHX
rapMOHIMHUX KoNHMBaHb. PimeHHs 3amad 3 Gi3MYHUMHU 1| TEOMETPUYHUMHU HENIHIHHOCTSIMU.
ANTOPUTM pillIEHHS] KOHTAKTHHUX 3a/1a4.




Tema 14 TeopeTnuHi OCHOBH METO/1y TPAHUYHUX €JIEMEHTIB.

Beryn. IlocranoBka mpocTtopoBoi 3amadi Teopii mpykHOCTi. BuBeaeHHs iHTerpaJbHOTO
piBHSIHHSA 3a7adi. ['paHuuHe iHTEerpaibHe piBHIHHS. UncenbHa peani3aiisi MeToy TpaHMYHUX
eneMeHTiB. [ paHnuHO-eeMeHTHa aucKpeTu3aiis. @PopMyBaHHS CHCTEMH JIIHIHHUX piBHSIHB
anrebpu. OcobauBocti MmaTemaruyHoro ¢popmymtoBanas MI'E s BupimeHHs MI0CKUX 3a/1a4
Teopii mpyxkHocTi. [IporpamHa peaiizamis METOy TPAaHHYHUX EJIIEMEHTIB JJISl BUPIMICHHS
IUTOCKHX 3a/1a4 Teopii mpyxHocTi. 3aranbpHa cxema anroputmy MI'E. Tlpukiian 3actocyBaHHS
METOAY TPAHUYHHX E€JIEMEHTIB.

Tema 15 CyuacHi nporpaMHi 3aco0M CKIHUE€HO-EJIEMEHTHOTO aHai3y 1 KOMIT'FOTEPHOTO aHalli3y
JTUHAMIKU PIIUHY 1 Ta3y.

[Tporpamui cucreMu. XapakTepUCTUKU MporpaMHuX KoMmiiekciB Ansys 1 Ansys/CFX. 3amyck
porpaM, OCHOBHI MeHI0. ['eoMeTpuuHe MOJENIOBaHHS €JIeMEHTIB KOHCTPYKIiNA. CTBOpeHHS
CKIHYEHO-E€JIEeMEHTHUX 1 CKIHUEHO-PI3HUIIEBUX CITOK. BracTuBOCTI MaTepiaiiB i cepelOBHIL.
Tunu enementis. Tunu Bupimysaui. [ pannuni yMoBu. PimeHHs. AHami3 pe3yibTaTiB pillleHHS.
Ouinka nmorpimHocTi pimeHHs. OcHOBU mporpamyBaHHs B Ansys i Ansys/CFX. Mosu
nporpaMmyBaHHs BUcokoro piBHs: Visual Fortran i C++. [Ipuknanu 3acTocyBaHHS IPOTPaAMHUX
3ac00iB CKIHUYEHO-EJIEMEHTHOr0 1 CKIHYeHO-pi3HHUIEeBOro aHaiizy. CTpyKTypHUH aHai3
IPYXHBO-1€()OPMOBAHOTO CTaHY KOHCTPYKIiH, MOJIETIOBaHHS OaJOYHUMH, CTPUKHBOBHUMH,
TpyOUacTUMHU 1 CYLUIBHUMH eleMeHTaMu. PilleHHs ABOMIpHOi 1 TpPUBUMIpPHOI 3aaa4d Teopii
HPY>KHOCTI.

Tema 16 IIpakTuuHe 3aCTOCYBaHHS MAaTE€MAaTHYHHX MaKETiB MpOrpaM B YHUCEIbHOMY
MOJEIIOBAHHI.

XapakTepuCTUKHW OCHOBHUX MaTeMaTHYHHMX NakeTiB: Mathcad, Mathlab, Maple, Mathematica.
Uucenpui metonu B Mathcad i Mathlab, Bukopuctanus monyns Mathlab - Femlab B
CKIHYEHO-EJICMEHTHOMY MO/ICITFOBaHHI.

5. O4ikyBaHi pe3y/ibTaTH HABYAHHA HABYAJIbHOI JUCUMUILIIHA

[Ticns ycminiHOro BUBYEHHS HaBYAJIBHOI TUCHIUILIIHY 37100yBay BUIIOT OCBITH 3MOXE:

PH1 BOJIOJIITH arapaToM MaTeMaTUYHE MOJICTIOBaHHS y TEXHIIII,

BUKOPHUCTOBYBAaTH 3HAHHS MPO YUCEJIbHI METOJAU IHTErpyBaHHsS, PIIICHHS
HENHIMHUX piIBHIHB, TUPEPEHLUIHHUX PIBHSIHb, METOJIB ONTHUMI3allii, €TEMEHTH

PH2 e . . . .
Teopli pI3HUIIEBUX CXEM, OCHOBHI NMOHATTSA 1 koHuenuiss MCE nns BupileHHs
3a7a4 MEXaHIKH,

PH3 BUKOPHUCTOBYBAaTH Cy4YacHI MPOTrpaMHi 3aCO0U CKIHYEHO-EJIEMEHTHOTO aHali3y 1
KOMIT'FOTEPHOI'0 aHali3y JUHAMIKU P1JIMHHU 1 rasy,

PL4 IpPaKTUYHE 3aCTOCYBaHHS MaTeMaTH4YHHUX IAaKETIiB HPOIrpaM B YUCEIbHOMY

MOJIEIFOBAHHI.

6. Posib HABYAILHOI JMCUMILIIHU Y JOCATHEHHI IPOrpaMHUX pe3yJibTaTiB

[IporpamHi pe3yabTaTH HaBYAHHS, JOCATHEHHS SKHX 3a0e3Meuye HaBuajabHa JUCIUTLIIHA.
s cneriansrocTi 131 [pukinagna MexaHika:

BI/I6I/IpaTI/I Ta 3aCTOCOBYBATHU JIA pOSB’H3aHH${ 3aga4 HpI/IKHa,ZlHOI MEXaHIKHU

I1P1 . .
NpuaaTH1 MaTCMAaTH4YH1 MCTOIH,




BUKOPHCTOBYBAaTH 3HAHHS TEOPETUYHMX OCHOB MEXaHIKM piIWH 1 Trasis,

[1P2 . . . N
TEIUIOTEXHIKU Ta €JEeKTPOTEXHIKM Ui BUPIMIEHHA NpodeciiHuX 3aB/aHb;

BUKOHYBATH PO3PAXyHKH HA MILHICTh, BATPUBAIICTh, CTIHKICTh, TOBIOBIYHICTH,

I1P3 . .
YKOPCTKICTh JeTajaei MalllvH;

3HATH 1 PO3YMITH OCHOBHU iH(OpMaALiHHUX TEXHOJOTiH, MporpamMyBaHHS,
NPaKTHYHO BUKOPUCTOBYBATH MPHUKIAJHE TpoTrpaMHe 3ab0e3meyeHHs s
BUKOHAHHS 1H)XXEHEPHHX PO3paxyHKiB, 00poOku iHpopmarmii Ta pe3ynbTaTiB
eKCTIEpUMEHTAIBHUX JTOCTI/IKEeHb;

I1P8

3HATH Ta PO3YMITH CYMiXHI Taiy3i (MeXaHIKy piAWH 1 ra3iB, TEIJIOTEXHIKY,
€JIEeKTPOTEXHIKY, €JeKTPOHIKY) 1 BMITH BHSBJISTH MDKIUCIUIUIIHAPHI 3B’ SI3KU
MPUKJIAAHOI MEXaHIKM Ha PiBHI, HEOOX1AHOMY JJI1 BUKOHAHHS 1HIIMX BUMOT
OCBITHBOT ITPOTPAMH;

I1P9

HAaBUYKU TMPAKTUYHOTO BHUKOPHCTAHHS KOMII IOT€PU30BAHUX CHCTEM
P12 npoektyBaHHs (CAD), nmiaroroBku BupoOHuUTBa (CAM) Ta iHXEHEPHUX
nociikeab (CAE);

3aCTOCOBYBAaTH KOMII'IOTEPHI IMPOTPaMHI KOMIUIEKCH JJISI pO3paxyHKIB 3ajaad
P17 JMHAMIKU 1 MIIIHOCT1, T€PMOMEXaHIKH, TEINIOMAacOOOMIHY 1 Tpora3oInHaMiKH Ta
ONTHUMI3allil TEXHIYHUX CHCTEM.

7. Buay HAaBYAJLHUX 3aHATH TA HABYAJLHOI AiSIJILHOCTI

7.1 Buayn HaBYaIbHUX 3aHATH

Tema 1. 3arajibHi NOHATTA i KIacu@ikauis 3a1a4 004YNCITHOBATBLHOI MEXaHIKHU.

JIxl "1" (nenHa)

Oo0unciroBanbHa Mexadika. Cratuka 1 guHaMika. JIiHIHHICTE 1 HENIHINHICTS.

IIpl "1" (nenna)

MeTtoau nuckpeTu3aiiii.

Tema 2. MatemaTH4Hi MoaeJIi i YnceJLHI METOAM.

JIK2 "2" (nenna)

YucenwsHi metoau. [lorpimHicTs pimenHs. [IorpirHOCTI OKpyTriaeHHS MpU OOYHCICHHSIX Ha
EOM 3 miaBarouor0 KOMOIO.

[Ip2 "2" (nenna)

Etanu po3B’s3anns 3agadi Ha EOM.

Tema 3. InTepnoJsinisi i Ha0aMKeHHS QyHKIIM.

JIk3 "3" (nenHa)

InTepnomnsnis 1 HaOnwxkeHHs ¢yHkuii. [loniHomianeHa iHTepnoasauis. [HTeprnonsuiiHu
Oararounen Jlarpanxa. IHTepnonsauiiinuii 6aratounen Hprotona. CrnnailH-iHTepHosLis.
CepennbokBapaTuyHa anpoxkcuMmarisi. CUCTEMH OpPTOrOHAJIBHUX MOJTIHOMIB.




[Tp3 "3" (neHHa)

Metoa HaliMEHIINX KBAJpPAaTIB.

Tema 4. UncenbHe iHTerpyBaHHs.

JIk4 "4" (neHHa)

YucenbHe iHTerpyBaHHs. @opmynu kBajnpatypu Herotona-Korecca. CknanoBi dopmynu
kBajpatypu. OuiHka ToyHOCTI popMys KBaapaTypu: Meton Pynre, meron EliTkena. @opmynu
kBaapatypu ['aycca-Kpictopdens. Popmyna cepenHix npsMokyTHUKIB. CTIHKICTh Hopmyn
KBaJpaTypH.

ITp4 "4" (neHHa)

®opmyna Tpanenii 1 popmyna CuMiicoHa.

Tema 5. UncenbHi MeTOaH pilllcHHS HeJIHIHHUX PIBHAHD.

JIk5 "5" (nenHa)

UucenbHi METOAM PO3B’sA3aHHS HENIHIMHUX PiBHSIHB. 301KHICTH METOAY MPOCTOI iTeparii.
ITepauiiini MeToau po3B’si3aHHS PIBHSAHHS 3 OJHUM HEBIIOMHUM (CKAJIIPHUN BUMAIOK).

IIp5 "5" (neHHa)

Metonu mpoctoi itepauii, HeroTona-Padcona, ciunux, mapaboin. Itepauiiitni meroau
PO3B’sI3aHHS CHCTEM HENHIMHMX piBHSHb. 30DXKHICTH MeToay HbroToHa.

Tema 6. MeToam pilieHHsI OCHOBHHX 3a/1a4 JiHil{HOI ajare0pu.

JIk6 "6" (nenna)

MeTtoau po3B’s3aHHS OCHOBHUX 3aja4 JiHilHOI anreopu. O6ymosnenicts CJIAP. IlorpimmHocTi.
Merton BukitoueHHs ['ayca. OOuncieHHsT BU3HAYHUKA 1 3BOPOTHOI MaTpuii. MeTo mporoHy
pimenns CJIAP crtpiukoBoro Buriasay. Matpuunuii nporin. Meroau 3eiimens, BepXHbOi
penakcanii, Sko0i. Itepauiiiauii MmeTon o6epTanb SIko0i 3HAXOJKEHHS BIACHUX BEKTOPIB i
BJIACHUX 3HaYeHb CUMETPHYHOI MaTPHIILI.

[Ip6 "6" (nenna)

ITepamiiini omHOoKpokoBi metoau pimeHHs CJIAP. Jloctatai ymoBu 3061kHOCTI. MeTo 1 mpocToi
iTepartii.

Tema 7. 3apnaua Kowi pist 3snuaiinnx audepeHniaibHUX PiBHIHb.

JIx7 "7" (nenna)

3anava Komri ans 3BuuaiiHux qudepeHiiaabHuX piBHAHb. OTHOKPOKOBI METOAM.

[Ip7 "7" (nenna)
Meron Pynre-Kyrra.

Tema 8. EnemenTH Teopii pisHHLIIEBUX cXeM.




JIk8 "8" (menHa)

EnemenTn Teopii pisHuneBux cxem. Hep'si3HicTh pizHUIEBOi cxemu. Anpokcumarisi. CTiiiKicTh
JBOIIAPOBUX PI3HULEBUX CXeM. 30DKHICTH 1 MOPSAIOK TOYHOCTI pi3HUILIEBOI cxeMu. MeTtoau
noOyioBu pi3HuIEeBUX cxeM. KoHcepBatuBHi cxeMu. [HTerpo-iHTeprnonsniiuuii MeTox (METox
O0anaHcy) MoOyAOBH Pi3HUIIEBHX cXeM. Pi3HHIIEBa cxema s OJHOBUMIPHOTO PIBHSHHS
TEIUIONPOBIAHOCTI B 0OMexkeHiil obnacTi. SIBHa 1 HesiBHA cxeMU. ANpoKcuMalis. 3aCTOCYBaHHS
METOJTy CKIHYEHUX 00'€MIB.

[Tp8 "8" (nenna)

Po3B’s3anns piBHsSHHSA HaBbe-CTokca muist Gi3MUIHUX 3MIHHUX, JUIS CTAI[IOHAPHOTO BUMAKY, TS
HEeCTallloOHApHOTO BUMIAAKY. PimmeHHs 3anay ais Gi3nyHuX 3MIHHUX IIBUIKICTh-THUCK.

Tema 9. OcnoBHi nousATTH i KoHuenuias MCE ns BupimieHHs 3a1a4 MexaHiku.

JIk9 "9" (nenna)

Bapiantu MCE. IIpouec ckinueHo-eneMeHTHOro aHamnizy. OcHoBHi kpoku MCE. Ineanizariis.
SIBHe 1 HesiBHE MoaentoBaHHA. [luckperusaiis. [>kepena moMunku 1 anpokcumaitisi. [loHSTTS
PO CKIHYEHHI eleMeHTU. ATpuOytu enemeHTy. Knacudikaiis CKIHUEHUX €JIEMEHTIB, SKi
BUKOPHCTOBYIOTHCSI B MEXaHilll. AHCAaMOJIIOBaHHS.

[1p9 "9" (nenna)

3aranpHa cxema anroputmy MCE. ['paandHi yMOBH.

Tema 10. Ilnocka 3axa4va Teopii NpyKHOCTI.

JIk10 "10" (nenna)

[TocTanoBKa mOCKOi 3amadi Teopii MpyKHOCTI. MatemaTtnyHa mozenb. [louaTkoBi gaHi.
[Mykani ¢ynkuii. Jo3Bonsitoun piBHsIHHA. ['panndyHi ymoBu. CKIHUYEHO-EJIEMEHTHE
dbopMyTIOBaHHS TIOCKOI 3amadi Teopii MpykHOCTI: 6a30Bi cmiBBigHOMEHHsA. OcnabieHe
bopmynroBaHHS 3amadi Teopli mpyxHocTi. [loBHa moTeHIiliHAa €Hepris Tijna.
CkinueHo-enemeHTHa iHTepnousuis. Busenenus CJIAP MCE. Ilpunuun MiHiMyMmy
MOTEHIIHOT eHeprii. BuBia 103BOMNsAI0YMX pIBHSIHB. TPUKYTHUHN JTIHIMHUN CKIHUEHUN €JIEMEHT:
cucTeMa KoopauHaT 1 iHTepnossuis. [lapameTpuune npencraBieHHs QyHkiii. Cucrema
KOOPAMHAT TPUKYTHOTO eJeMeHTy. [HTepnosiiiiHi CHiBBIHOIIECHHS JIHIHHOTO TPUKYTHOTO
€JIEMEHTY.

ITp10 "10" (neHna)

TpukyTHUN NiHIHHUM CKIHUEHUH €JIEeMEHT: BUBEJEHHS PO3PaXyHKOBHMX CIIBBIIHOIIECHB.
[TeperBopenHs koopanHaT. OOUUCIIEHHS YaCTKOBUX MOX1AHUX. BUBEeHHS PIBHSIHD TPUKYTHOTO
JiHIHHOTO CKIHYEHOTO eJIeMeHTy. [HTepmoisuis nepemimenb. KiHeMaTH4Hi piBHAHHSA.
BusnavanbHi cniBBigHOLIeHHS. EneMeHTHI MaTpuii )xopcTKocTi. EneMeHTHI BeKTopa By3JI0BUX
CHIL

Tema 11. I3onapamerpuynnii miaxix B MCE.




JIxk11 "11" (nenna)

[3onmapamerpuunnii miaxin B MCE. 3aranbHe i3omapameTpudHe GOpMYITIOBAHHS MPYKHOTO
JBOBUMIpHOTO eneMeHty. JIiHiiiHui 130mapaMeTpuuHuil TpUKyTHUH enemeHT. KBaapaTuunumii
130mapamMeTpuyHuil TPUKYTHHUN eneMeHT. OJHOBUMIPHMNA KBaIpaTHYHUHN i30MapaMeTpUIHUN
eneMeHT. YOTHUPHCTOPOHHI ABOBUMIpHI eixeMeHTH. [IpupoaHi KOOpIMHATH €IEMEHTY.
YoTupucTtopoHHiil OuNiHIHHUN ereMeHT. YOTHPUCTOPOHHI €JIEeMEHTH BHUIIOTO MOPSIIKY.
dopMyBaHHS MaTPHUIll XKOPCTKOCTI i3omapameTrpuyHoro einemeHTy. CTpyKTypa MaTpwili
KOPCTKOCTi. MaTpHIlst MpyKHUX MOAYIB. BUpa3 KOMIOHEHT MaTpPHIli )KOPCTKOCTI €JIEMEHTY .

[Ipl11 "11" (neHHa)

YucenbHe iHTEerpyBaHHsI. DOpMyBaHHS BEKTOPIB BY3JIOBUX CHJI 130MIApaMETPUIHOTO EJICMEHTY.
CTpyKTypa eIeMEeHTHHX BEKTOpPiB cui. OOYHCIICHHS KOMIIOHEHT €JIEeMEHTHOTO BEKTOpa
00'eMHuX cuii. OGYHUCIICHHS KOMITIOHEHT €JIEMEHTHOTO BEKTOpa IMOBEPXHEBUX CHII. YncenbHe
IHTEeTpyBaHHS.

Tema 12. @opmyBaHHA i pillIeHHA I71002JbHOI CHCTEMH CKiIHYEHO-eJIEMEHTHUX PiBHSIHb.

JIk12 "12" (nenna)

dopMyBaHHS 1 pIIICHHS TI100aJbHOI CUCTEMHU CKIHYEHO-EJIEeMEHTHUX piBHSIHb. CTpyKTypa
r7100anbHO1 MaTpHIIl )KOpcTKOCTI. CTpyKTypa ri100aabHOr0 BEKTOPa BY3JIOBUX CHIL.

[Ip12 "12" (neHHa)

Po3B’s13aHHS T100adbHOT CHCTEMHU CKiHYEHO-CJIEMEHTHHUX PiBHSHb. MeTOa TPUKYTHOI
daktopizamii Xomenkoro. OOYUCICHHS HANPYXEHb.

Tema 13. Anroputm MCE 11 TpuBMMipHOi 3a1a4i Teopii npy»KHOCTI.

JIk13 "13" (nenna)

AnroputM MCE nns tpuBuMipHOi 3anadi teopii mpyxHocTi. AnroputMm. Kinematuune
crniBBifHOmEHH. DopmyBaHHS T7100aIbHOI anredpaiyHOi CUCTEMH PiBHSHb.

ITp13 "13" (neHHa)

Anroputm MCE ans auHamivuHoi 3aa4i. Po3paxyHOK B'SI3KO-ITpYyKHUX TapMOHIMHHUX KOJUBaHb.
Po3B’s13aHHs 3a1a4 3 (I3MYHUMHU 1 TEOMETPUYHUMHU HENIHIHHOCTSIMH.

Tpl14 "14" (nenna)

AnropuT™M po3B’sI3aHHS KOHTAKTHUX 33]1a4.

Tema 14. TeopeTn4yHi 0CHOBH MeTOy I'PAHMYHHX €JICMEHTIB.

JIx14 "14" (nenHa)

TeopeTnuyHi OCHOBU METOAY TpaHWYHUX ejaeMeHTiB. [TocTaHOBKa mpoCcTOpOBOi 3a1adi Teopii
Npy>KHOCT1. BUBeeHHs 1HTErpadbHOTO PiBHAHHSA 3ajayi. |'paHuyHe iHTErpajibHE PiBHSIHHS.
YucenpHa peanizalliss METOy TPaHUYHUX €JIEMEHTIB. | paHUYHO-eJIeMeHTHA AUCKPETH3aLlis.
®opMyBaHHS CUCTEMH JIIHIHHUX anreOpaidyHux piBHAHb. OcOOIMBOCTI MaTeMaTHUYHOTO
dopmymoBanas MI'E i BUpIIIEHHS IOCKMX 3a/1a4 Teopii Mpy>KHOCTI.




Tp15 "15" (nenna)

[Tporpamua peanizallisi METOy TPaHUYHUX €JIEMEHTIB JIJIsl BUPIMIEHHS TUIOCKUX 3a7ad Teopii
IpyXKHOCTI. 3arajibHa cxema anroputmy MI'E.

[Ip16 "16" (neHHa)

[Tpuxmnan 3acTocyBaHHSI METOy TPAHUYHHUX €JI€MEHTIB.

Tema 15. CyuacHi nporpamMti 3aco0u CKiHU€HO-€JIEeMEHTHOI0 aHAJI3y i KOMII'IOTEPHOTrO
aHaJIi3y AMHAMIKM piauHHu i rasy.

JIk15 "15" (nenna)

CyuacHi mporpaMHi 3aco0M CKIHYEHO-€JIEMEHTHOr0 aHalli3y 1 KOMI'IOTEpPHOTO aHami3y
JUHAMIKU pIAMHU 1 razy. XapaKTepUCTHUKH NpOTrpaMHUX KomiuiekciB Ansys 1 Ansys/CFX.
3amyck nporpaM, OCHOBHI MeHI0. ['eoMeTpuuHe MOJEIIOBAHHS €JIE€MEHTIB KOHCTPYKIIH.
CTBOpEHHS CKIHUEHO-EJIEMEHTHUX 1 CKIHYEHO-PI3HMUIIEBUX CITOK. BiiacTuBOCTI MaTepiamiB 1
cepenoBuil. Tunu enemeHTiB. Tunu BupimysayiB. ['panudHi ymoBu. Po3B’s3aHHsA. AHami3
pe3ynbTaTiB po3B’si3aHHs. OliHKa MOXUOKHU pO3B’ I3aHHS.

[Ip17 "17" (neHHa)

OcHoBu niporpamyBaHHs B Ansys 1 Ansys/CFX.

[Tp18 "18" (menna)

Mogu nporpamyBaHHs BUcokoro piBHs: Visual Fortran i C++.

IIp19 "19" (nenna)

[Tpukianu 3acTOCyBaHHS MPOTrPaMHUX 3aC001B CKIHYEHO-EJIEMEHTHOTO 1 CKIHYEHO-PI3HUIIEBOTO
aHaiizy.

I1p20 "20" (neHHa)

CrpykTypHMIi aHaJIi3 IPY>KHBO-1€()OPMOBAHOTO CTaHy KOHCTPYKIIiH, MOJIEIOBaHHS 0aJIOUHUMH,
CTPM)KHBOBHUMH, TPyOUacCTUMHU 1 CYLIJIIbHUMHU eleMeHTaMHu. Po3B’A3aHHS ABOMIpHOI 1
TPUBHUMIPHOI 3a/1a4 TeOpii MPYKHOCTI.

Tema 16. IIpakTH4He 32CTOCYBAHHA MaTeMaTHYHHMX NAKETIiB MPOrpaM B YHCEJIbHOMY
MO/IeJIIOBaHHI.

JIx16 "16" (nenHa)

[TpakTiuHe 3acTOCYBaHHS MaTEMaTHYHUX MAaKETIB MPOTrpaM B YUCEIBHOMY MOJEIIOBAHHI.

TIp21 "21" (nenna)

XapaKkTepuCTUKN OCHOBHHUX MaTeMaTW4YHUX nakeTiB: Mathcad, Mathlab, Maple, Mathematica.

Tp22 "22" (nenna)

YucensHl MeToau B Mathcad 1 Mathlab.




Tp23 "23" (nenna)

Buxopucrannas monynst Mathlab - Femlab B ckiHueHO-e1eMEHTHOMY MOJIENTIOBaHHI.

[1p24 "24" (neHHa)

Buxopucrannas moaynst Mathlab - Femlab B ckiHueHO-eIeMEHTHOMY MOJIEITIOBaHHI.

7.2 Buan HaBYaJIbHOT ISUTBHOCTI

HJI1 ITinroToBKa 10 HEKIIA
HIR PoGora Ha mpakTUYHHMX 3aHATTAX HaJl 1HAUBIAYaJbHUMH 1 KOMIUJIEKCHHMHU
3aJlayaMH, iX 3aXHUCT y BHJIl TUCHMOBOIO 3BITY 200 mpe3eHTaii
BukoHaHHS po3paxyHKOBOI poOOTH - siKa BKIIFOUA€E KOMIT IOTEPHE MOJICITFOBAHHS
HII3 €JIEeMEeHTIB KOHCTPYKLiK y mporpami Ansys (Tema 15) Ta xomm’ioTepHe

MOJICTIIOBAHHS JUHAMIYHUX cHCTeM y nporpami Mathlab (tema 16) Ta oxomatoe
yCi TeMH Kypcy.

8. MeToau BUKJIAJIaHHS, HABYAHHSA

Jlucriurutina nependadae HaBUaHHS Yepes:

InTepakTuBHI Jekuii, JeKuii-oOroBopeHHsl Ta JEeKLii-Bi3yali3alii HaJarThb
CTyA€HTaM LIHUPOKY TEOPETUUHY 0a3y 3 UMCEIbHUX METOJIB B MEXaHiIll, 10 €
OCHOBOIO ISl CAMOCTIIiHOTO HaB4yaHHA 37400yBauiB Buioi ocsitu (PH 1, PH2,
PH3).

MHI1

[TpakTr4Hi 3aHATTS, BAKOPUCTOBYIOUH 1HIUBIAYaJIbHY Ta IPYIOBY (hopMy poOOTH
HaJ aHali30M, Oy/JI0OBOI0 MaTeMaTUYHUX MOJIEJICH Ta PO3B sI3aHHAM MPUKIAJTHUX
3a/1a4, a TaKOX IMPAKTUKU-BiJEOKOH(EPEHIIil, BUKOPUCTAHHS BipTYalbHOTO
MOJICITFOBaHHSI ITiJT 9ac SKUX CTYJCHTH MMOBTOPIOIOTH pOOOTY BHKJIaJada CTOCOBHO
JI0 KOHKPETHOI 3a/1a4i, OTPUMYIOYH HABHYKH POOOTH 3 NMEBHUM MPOTPAMHUM
KOMIUTEKCOM. [IpakTHuHi 3aHATTS JOMOBHIOKTH JICKIIHHUN MaTepial i HaJarTh
CTYyJICHTAaM MOXJIMBICTh 3aCTOCOBYBATH TCOPETHYHI 3HAHHS Ha NMPAKTUYHUX
npukianax (PH 2, PH 3).

MH2

[IpakTHUKO-Opi€EHTOBAaHE HaBYaHHS - IHAUBIAyalbHa ab0 KOMIIJIEKCHA
po3paxyHkoBa pobota (PP) mepenbavyae po3B‘s30k MpakTUYHUX 3aaad 3
YHCEIbHUX METO/IIB B MEXaHiIli, BAKOPHUCTOBYIOUH CY4aCHi MPOTrpaMHi KOMIUIEKCH
(PH1 — PH3).

MH3

CaMocTiiiHOMY HaBUYaHHIO CIPHUATHME IMIATOTOBKA JO JICKI[id, OMEepeaHE O3HANOMIICHHS 3
MUTAHHSM, [0 BHHECEHO Ha 0OTOBOPEHHS, JI0 MIPAKTHYHUX 3aHITh, IHAUBIyalbHa YU KOJICKTHBHA
poboTa B HEBENUKHUX TPyIax MpPU OBOJIOAIBAHHI HABUYOK POOOTH 3 CYy4aCHUMHU KOMII‘IOTEPHUMH
KOMIUIEKCAMHU, MATOTOBKY MPE3eHTaIlii, 10 OyayTh MPEACTaBIICHI IHIIUM CTYJEHTaM, MaTepiany
70 Bigeo KOH]epeHIil, ydacTb y 0OrOBOpPEHHI, aHali3 MUTaHHSA, MIATOTOBKA 10 3BITY MpPO
BUKOHAHHS 3aBJaHb MPAKTUKO-OPIEHTOBAHOTO HaBUaHHs. [li7 yac miArOTOBKH 70 MpEe3eHTAaIlli 3a
pe3yibTaTaMu MPAKTUKO-OPI€EHTOBAHOTO HABYaHHS CTYJAEHTH PO3BUBATUMYTHh HABUUKH
CaMOCTIMHOTO HAaBYaHHsI, KpUTUYHOTO aHAIIi3y, CHHTE3Yy Ta aHAJITUYHOTO MHUCICHHS. CaMOCTIHHIN
pob6OTi CTyJAeHTa TakKoX CHPUSITHME BHKOPHUCTAHHS EIECKTPOHHUX 3ac00iB HaBYAHHSA
(mix.sumdu.edu.ua, ocw.mit.edu Ta inmi). B exexTpoHHOMY BapiaHTi JEKIi MaTepiaid MOJAETHCSA
AHTIIHACHKOI0 MOBOIO, IO J]A€ 3MOTY 3aCBOEHHS aHTIIOMOBHOI TEPMIHOJIOTIT 3 JAHOTO MPEIMETY.



[Tix yac mpoBeACHHS 3aHATH CTYACHTH OTPUMYIOTh HABUYKH KOMYHIKAIli{l, BMIHHS TPAIfOBATH B
KOMaH/I1, 3AaTHICTh JIOTIYHO 1 CACTEMHO MHUCIIUTH, KPEaTUBHICTh; HABUYKH MHUCHbMOBOT KOMYHIKaIlii,
apryMEeHTOBAaHO BUCJIOBIIOBATU CBOI AyMKH. [linroroBka no BukoHanus PI'P momomoske cryneHTam
PO3BHBATH Ta peajli3yBaTH HABUYKHU JIOTIYHOTO Ta CHCTEMHOTO MHUCJICHHS.

9. MeToam Ta KpuTepii OLiHIOBaHHS

9.1. Kpurepii o1iHIOBaHHS

YorupubanbHa .
. Peiitunrosa 6aibpHa
Busnauenns HAI[lIOHAJIbHA [IKaJIa .
. IKaJIa OI[iHFOBAHHS
OIIIHFOBAHHS
BigMiHHE BUKOHAHHS JHUIIE 3 HE3HAYHOIO KIJIBKICTIO .
5 (B1AMIHHO) 90 <RD <100
MTOMUJIOK
Buiie cepegHboro piBHS 3 KUJIbKOMa OMUJIKaMU 4 (mobpe) 82 <RD < &9
3arajoMm mpaBWJIbHA PoOOTa 3 MEBHOK KiJBbKICTIO
p p 4 (106pe) 74 <RD < 81
MTOMUJIOK
Hermorano, aje 31 3Ha4HOIO KUIBKICTIO HETOIIKIB 3 (3a/10BIJIBHO) 64 <RD <73
BukoHaHHs 3a10BOJIbHSIE MIHIMAJIbHI KpUTEPIi 3 (3a10BUIBHO) 60 <RD < 63
Mosxi1Be MOBTOPHE CKIIaaHHS 2 (He3a0BUIBHO) 35<RD <59
HeoOXigHuli TMOBTOPHHH KypC 3 HaBYajIbHOI .
. P yp 2 (He3a0BUIBHO) 0<RD<34
JTUCITUTUTIHA
9.2 MeToau NOTOYHOTO (H)OPMATUBHOTO OL[IHIOBAHHS
M®O1 OnuTyBaHHS Ta yCHI KOMEHTapi BUKJIalaya 3a HOTo pe3ysibTaTaMu
M®BO?2 CaMocTiilHe BUKOHAHHS CTYJICHTAMU CHTYyaliMHUX BIpaB Ha MPAKTHYHHUX
3aHATTAX Ta X OOTOBOpPEHHS
M®O3 CBo€vacHe BUKOHAHHS pO3paxyHKOBUX POOIT

9.3 MeTtoau miICYMKOBOT'O CYMaTUBHOTO OITIHIOBaHHS

MCO1 OuiHIOBaHHSA TUCHMOBUX POOIT

MCO2 BukoHaHHS 1HAMBIAYaIbHUX PO3PAaXyHKOBO-aHAJIITUUHUX 3aBAaHb
MCO3 Pedepar (migroroska, npe3eHTaris, 3aXucT)

MCO4 Po3ruisiz po3B S3KiB TECTOBUX MPHUKIIA/IIB (TECTH)

MCO5 Po3Bs13aHHS MpakKTUYHKUX 3aBAaHb (3BIT)

MCO6 [nnuBinyanbHe 3aBiaHHs (BUKOHAHHS, 3BIT)

KonTponbHi 3axou:

7 cemecTp 100 6anis

MCOI1. OuiHroBaHHS MUCHBMOBUX POOIT 30

30




MCO?2. BukoHaHHS 1HIMBIIyaJIbHUX PO3PAXyHKOBO-aHAIITUYHUX 3aB/IaHb 40
40

MCO3. Pedepar (miaroroBka, mpe3eHTaIlisl, 3aX1UCT) 30
30

KoHTponbHi 3ax0/11 B 0COOIMBOMY BUIAJIKY:

7 cemecTp 100 0axis

MCO4. Po3rsi po3B‘s13KiB TECTOBUX MPHUKIIAIIB (TECTH) 30
30

MCOS. Po3B‘s13aHHS IpaKTUYHUX 3aB/aHb (3BIT) 30
30

MCO6. [nauBinyanbHe 3aBaHHs (BUKOHAHHS, 3BIT) 40
40

dopma MiCyMKOBOTO KOHTPOIIIO — MOAYJIBHUN KOHTPOJIb, 110 TPOBOIUTHCS Y TUCHMOBIH dopmi 3a
TECTOBHMH TEXHOJIOTisIMU. [|Jisi OTpMaHHS 3arajibHOT MO3UTHUBHOI OLIHKH 3 JTUCHUILUTIHA CTYACHT
noBUHEH HaOpaTu He MeHmIe Hik 60% 3 KO)KHOTO BUAY ouiHIOBaHHS. CTYJEHT, IKUH MPOTITOM
HABYAJILHOTO TEPioJy BUKOHAB BCI 3alJlaHOBaHI BHJIM HaBYaJbHOI pOOOTH Ta 3a HACIiJIKaMU
MOJYJBPHHUX aTecTalniii HaOpaB HEOOXiNHY, sika BIANOBIJAa€ MO3UTHBHIA OIIHIN, KIJTBKICTH
pedTUHroBuX 0aniB He MeHIIe 60, OTpUMYy€E CEMECTPOBY OIIIHKY Y BiJIMOBIAHOCTI 40 HaOpaHHUX
pelituaroBux OaniB. CkilagaHHA 3aX0Jy MiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3 METOIO
iIBUILEHHS TTO3UTUBHOI OLIIHKK HE 3MIHCHIOEThCSI. CTYACHT, IKUW MPOTSATOM TOTOYHOI poOOTH HE
HaOpaB KUTBKICTh PEHTUHTOBHX OAalliB, IO BiJIOBIIa€ MO3UTHUBHIN OIIIHII, ajie He MeHIIe 35 6aiB,
3000B’s13aHUI CKJIaJaTH 3aXiJ] MMiJICYMKOBOTO CEMECTPOBOTO KOHTPOIIIO, SIKE 3IHCHIOETHCS MiCIs
3aBepUICHHS] OCTAHHBOT'O MOJYJIbHO-aTECTAIIITHOTO IUKITY Y ceMecTpi abo eK3aMeHaliiHoi cecii,
SKIIO0 BOHA mependayeHa, 3a J0JAaTKOBOK BIJOMICTIO CeMeCTpoBOi arecrtamii (meprior
HE3aJ0BUILHOIO OI[IHKOIO BBAXKAETHCSA Ta, 110 OTPHMAaHa 33 HACIIKAMH MOJIYJIBHUX aTecTallii, sika
BHUCTABJISIETHCS B OCHOBHY BIJIOMiCTh ceMecTpoBoOi arecrallii). CTyleHT Mae mpaBo Ha JiBa
cknananHsa [ICK: Buknagady Ta komicii. Y pasi He3aJOBUIBHOTO CKJIAJaHHS MiJICYyMKOBOTO
CEMECTPOBOTO KOHTPOJIKO KOMICii CTYJJEHT OTPUMYE OIIIHKY «HE3aa0BUIbHO» («F» 3a mkanoro
ECTS) i BigpaxoByerbcst 3 yHiBepcuTeTy. [Ipu ycmimHoMy CKiIajaHHi 3aX0y IiJICYMKOBOTO
CEMECTPOBOTO KOHTPOJIFO BUKOPUCTOBYETHCS OIIHKA «3aJI0BUIBHO», SIKa 3aCBi4y€ BHKOHAHHS
CTYJIEHTOM MiHIMaJbHUX BUMOT 0e3 ypaxyBaHHs HakomuueHux OainiB («E» 3a mkamoro ECTS) i3
BU3HAYCHHSM peUTHHroBOrO 0ainy 60. CTyAeHT, sIKUil 3a HACIiIKaMU MOJTYJIbHHX aTecTalliii HabpaB
MeHmIe 35 peHTUHroBUX OaiB, HE MOMYCKAETHCS IO IMiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO,
OTPUMYE OLIHKY «He3a70BUIbHOY (3a mKano ECTS — «F») 1 BijpaxoByeThCs 3 YHIBEPCUTETY.

10. PecypcHe 3a0e3me4eHHSI HABYAJIbLHOI JUCUMILIIHH

10.1 3acoOu HaBYaHHA

3H1 BuxopucTtanss HeoOX1THUX KpECIeHb MalllMH Ta MEXaHi3MiB

3H2 BukopucTaHHsg KOMI ‘FOTEPHOro 00JaHaHHS




Bukopucrtanns nporpamuux komiuiekciB (Autodesk Inventor Student 2019,
3H3 ANSYS Academic Research CFD 12.1, ANSYS Student 19.2, OpenFoam 5.0,
Sailab 6.0.2; Xcos)

3H4 Bukopucranas MyabTUMEIINHOI anapaTypu

10.2 TadopmariitHe Ta HaBYATHHO-METOIUYHE 3a0€3MEYCHHS

OcHoBHa JliTepaTypa

YucenpHi MeToM B 3a1a4ax MmexaHiku [Tekcr] : meToa. moci6. Y.1 : Teopernuna
1 Ta npukiagHa mexanika / yknaza. .M. 3paxescekuii. — K. : KuiBchkuii Hail. yH-T
im. T. IlleBuenka, 2015. — 99 c.

YucenbHi METOM B KOMI'TOTepHUX Haykax [Tekcr] : HaBu. moci6. T.2 / B. A.
2 Annpynuk, B. A. Bucouska, B. B. [laciynuk [1a iH.] ; 3a pen. B.B. [laciuauka. —
JIpBiB : HoBmit CBiT-2000, 2018. — 536 c.

UucenbHi MeTOIM B KOMI'FOTepHUX Haykax [Tekcr] : HaBu. moci6. T.1 / B. A.
3 Annpynuk, B. A. Buconpka, B. B. [laciuynuk [Ta iH.]. — JIsBiB : HoBuii CBiT-2000,
2017.-470c.

Whiteley, Jonathan Finite Element Methods [Tekct] : A Practical Guide /
4 Jonathan Whiteley ; by Jonathan Whiteley. — 1st ed. 2017. — Cham : Springer
International Publishing, 2017. — XI, 232 p.

Popov, Valentin L Contact Mechanics and Friction [Tekcr] : Physical Principles
5 and Applications / Valentin L Popov ; by Valentin L. Popov. — 2nd ed. 2017. —
Berlin, Heidelberg : Springer Berlin Heidelberg, 2017. — XVII, 391 p.

JonmomixkHa JiiTeparypa

Nagar, Sandeep Introduction to Scilab [Tekcr] : For Engineers and Scientists /
6 Sandeep Nagar ; by Sandeep Nagar. — 1st ed. 2017. — Berkeley, CA : Apress, 2017.
- XV, 193 p.
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