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Meta Ta 3aBAaHHSA HABYAJBLHOI JUCIUILIIHYA
MeTta NUCHMIUIIHA TIOJISITAa€ Y BHUBUYCHHI 3arajbHUX BapialliiHUX METOIB OyIiBEJIbHOI
MEXaHIKH, a TAKOK OCHOBHUX MPUHOMIB IXHBOT YMCEIBHOT peaizairii.

OCHOBHHMMH 3aBIaHHIMMU, III0 MAIOTh OYTH BUPIIIEH] B MPOLIEC] BUKIAJaHHS JUCIUTUIIHY, €

OBOJIOZIIHHS METOAMKAMH peaizallii BapiallifHuX MPUHLIUIIB 171 3a/1a4 Oy/IIBEIbHOT MEXaHIKH.

KommnereHTHOCTI acnmipaHTiB, 110 (POPMYIOTHCH B pe3yJibTaTi 3aCBOEHHA
AUCUMILTIHA

3araabni komnerenTHocTi | 3KO01. 3patHicTs 10 abCcTpakTHOrO MHCIEHHS, aHATI3y Ta

BK) CUHTE3y HOBUX Ta KOMIUICKCHUX 17ICH.
daxoBi KOMIETEHTHOCTI ®KO01. 31aTHICTh O CUCTEMHOT'O aHaii3y CBITOBOi HayKOBO-
crneniaabHocTi (PK) TeXHIYHOT iHpopmamii, 3 (QOpMyJIIOBaHHSM BHCHOBKIB

BIJIMOBIJTHO JI0 IIIeH dociipkeHHs B cdepi OyaiBHUITBA Ta
[UBLIHHOI IHXKEHEDIi.

®K04. 31aTHICTS MPOBOIUTH aHATI3 00’ €KTY TOCIIIHKCHHS Ta
npeaMeTHOi obnacti B cdepi OyaiBHHITBA Ta ITUBLILHOT
1H)KeHepii, OLIHIOBATH Ta MOPIBHIOBATH PI3HOMAaHITHI Teopii,
KOHIICTIII Ta TMiIXOaW 3 TPEeAMETHOI cdepu HayKOBOTO
JNOCTIPKEHHsI, pPOOWTH BIANOBIAHI BUCHOBKH, HaJIaBaTH
MIPOTIO3HMIIIT Ta peKOMEHIAIIi1.

®K0S. 3paTHICT BHUKOPHCTOBYBAaTH Cy4YacHI  METOIHU
MO/ICJIIOBAHHS Ta MPOTHO3YBaHHS 13 BUKOPHCTAHHIM HOBITHIX
NPUKIAJHAX M[pPOrpaM, KOMITIOTEPHHX CHCTEM Ta MEpeK,
OPOTPAaMHUX TPOAYKTIB TpPHU CTBOPEHHI HOBHX 3HaHb,
po3po01ii GI3MYHMX, MATEMAaTHYHUX Ta 1HII MOJENICH, HOBUX
OyAiBeNbHUX MaTepialiB, IHKEHEPHUX CHCTEM M KOHCTPYKIIii,
YIOCKOHATIOBATH METONM 1X PO3paxyHKy, TEXHOJIOTil ix
BUTOTOBJICHHA 1 eKCIUlyartanii, TeHepyBaTH imei 1010
MPAaKTUYHOTO BIPOBAKEHHS HAYKOBUX PE3yJIbTaTiB.

DKO7. 3n1aTHICTh IIPOBOJUTH eKCIepUMEHTaJIbHI
JOCITIDKEHHS, 00pOOJIATH W OTpUMYBaTH, BIPOBAKYBATH iX
pe3yNbTaTd B TPAKTHKY BUPOOHHWITBA Ta B HAaBYAIBHUI
OCBITHIH TIpoOIIEC.

3a npodeciiinumu ITP06. BwmiHHA 3acTOCOBYBaTHM yHiBEepCaJbHI HaBUYKH
KOMIIETEeHTHOCTSIMH JOCHIJIHUKA, JOCTaTHI Ul PO3B’A3aHHSA  KOMIUICKCHHX
npobnem y cdepi OyaiBHUITBA Ta IUBUIbHOI iHXKeHepii Ta
[IOB’SI3aHUX 3 HEK JOCIIIHUILKO-IHHOBALIfHIA Ta/abo
HAYKOBO-TIE/IaroriuHiil AisTbHOCTI 32 (haxoM Ta MPOIyKyBaHHS
HOBUX 17€fi Ta  METOJIB, CIPSMOBAHMX Ha IOKpAIICHHS
HAYKOBO-IIPAaKTUYHOI [iSUIBHOCTI B Tany3i OyAiBHMLTBA Ta
aApXITEKTYypH.




ITP09. 3nanHA Ta pPO3YMIHHA MPUHIUIIB CTBOPEHHS 1
PO3BUTKY e(pEeKTUBHUX METO/IiB PO3paxyHKy Ta
EKCTIEPUMEHTAIBHUX JOCHIHKEHb CIIOPY/DKEHHUX, BiTHOBICHUX
Ta TMiJCWIEHUX KOHCTPYKIH, BIAIITYBAaHHS 1HXXEHEPHHUX
MEpeX, TPOEKTYBaHHS Ta BUPOOHHUITBA  OYIIBEIBHUX
MaTepianis, BOJIOAITH  TEOPETUYHO-METOIOJIOTIYHUMU
0azucaMM TIPOEKTYBaHHS ¥  oOpraHizaiii TEXHOJIOTTYHHX
OpoIeciB, M0 HAHOIBII TOBHO BPAaXOBYIOTHh cCHEUU(IKY
BIUTMBIB 30BHINIHBOTO CEPEOBUINA, aHTPOTIOTEHHUX (HaKTOPIB,
TOLIO.

ITP10. Bosnozaitu cyyacHUMHU iHPOPMALIHHUMH TEXHOJIOTiIMHU
JUI  pO3pOOKHM, oOpraHizaiii Ta yHOpaBIiHHS HAyKOBUMH
OpOEKTaMU Ta/ab0 HAYKOBUMH JOCHIDKEHHSAIMH B cdepi
OyImiBHHIITBA Ta IMBUIBHOI 1H)KEHEpii, mpe3eHTarii ix
pe3ynbTariB 'y mpodeciiHOMYy CepeloBHUIIl depe3 CydacHi
dbopMH HAyKOBO1 KOMYHIKaITii.

IIP12. 3gatHicTh 10 O€3MEPEepPBHOTO CaMOPO3BUTKY Ta
CaMOBJIOCKOHAJICHHS, €()eKTUBHOI CaMOCTIHHOI mpalli, BMiHHS
OTPpUMYBATH OakaHUM PE3yJIbTaT B YMOBaX OOMEXEHOTO Yacy
3 aKLIEHTOM Ha NpodeciiiHy CyMIIIHHICTB 1 3 JOTPUMAaHHSIM
€THYHUX MIipKyBaHb, YMIiHHS Ta HaBUYKH IPOBOJIUTH
MOHITOPHUHI pOOIT Ta BYACHO BHOCHTH KOPEKTHBH B IUIaH
pobiT 3a mpoekToM B cdepi OymiBHUIITBA Ta NHMBLIHHOL
1HXeHepii.

ITP1S. 3natHicTh (OpMYIIOBATH BJIACHI aBTOPCHKI BUCHOBKH,
MIPOTIO3HIIIT Ta PEKOMEH/AIlli Ha OCHOBI aHaJI3y JiTepaTypHHUX
JDKepeN,  MaTeHTHUX  JOCHIUKeHb,  TOBHOTO  IUKIY
TEOPETUYHHX 1 EKCTIEPUMEHTAIBHUX JIOCIIIPKEHB, TIPOBEICHUX
3a Cy4YaCHUMH METOTUKAMH.




IIporpama HaBYAJBHOI JUCUMILIIHH

Ne Hazpa Kinpkictb
3/m TOJTUH
3micToBuii Moayab 1. OCHOBH BapiamiiHOro YMCJIEHHS | eHepreTu4Hi TeopemMu
OyniBenbHOI MexaHiku. IleperBopenns Jlexanapa
TeMu NpakTHYHUX 3aHATH
1 Pipusinast Elinepa ans GyHKIIOHATY, SKUH 3aJI€KUTh BiJl TOX1THOT 2
MIEPIIOTO MOPSIJIKY..
2 | HoctaTHi yMOBH iCHYBaHHS CHJIBHOTO Ta CIa0KOT0 eKCTpeMyMmy B popmi 4
Beiiepmtpacca Ta Jlarpamka ms GyHKIIOHATY, SKUH 3aJI€KUTh Bl
MOX1HOT MePIIOTO MOPSAKY.
3 PiBusinnsa Edinepa nist hyHKIiOHANy, SIKI 3ajie)aTh BiJ MOXITHUAX BUIIUX 2
TOPSIAKIB.
4 [ToTenmiansHa eHeprist mpyxHOi nedopmariii Ta 701aTKOBa MOTEHITIAIbHA 2
CHEepTis.
5 | lleperBopenns Jlexanapa mist GyHKIIi ogHIET 3MIHHOT 2
6 | IleperBopenns Jlexanapa amst pyHKIT 6araTboX 3MiHHHX 2
7 | Teopema Jlarpanxa ta Teopema KactiibssHo 2
8 | Bapiamiiini 3a1a4ui Ha yMOBHUH eKcTpeMyM. MeTo1 MHOKHUKIB Jlarpamka 2
Pa3om 3a 3micToBHUM MoayJieM 1: 18
3microBuii MoayJb 2. OCHOBHI BapianiiiHi npuHUUNU OyAiBeJbHOI MEXaHIKN
Temu NnpakTUYHHX 3aHATH
9 | Hayano MOXJIMBHX IEepeMillieHb Ta HOTr0 3aCTOCYBaHHS B 3a/1a4ax 2
MEXaHIKHM (BU3HAYEHHS PEaKIIiif)
10 | Hagamo MOKIIMBUX CHJI Ta OOMEKEHICTh HOT0 3aCTOCYBAaHHS B 3a/1a4axX 2
MEXaHIKU (BU3HAYCHHS MTOJI0KEHHS )
11 | Peamizanis npunnumnis Jlarpamka i KacTinbsiHO B 3aja4ax npo 3ruH 4
12 | 3acTocyBaHHS MOTCHITIATBHOI €HEPrii CHCTEMH ISl aHATI3Y CTIMKOCTI 2
piBHOBaru
13 | [Ipuxiagu po3B’A3aHHS T€OMETPUYHO HENIHIHHUX 33134 U1 6amok 4
3a TOMOMOTOI0 BapialliifHUX T1X0/IIB
14 | 3amava npo Benuki nepemimeHHs Gepmu Mizeca 2
Pa3om 3a 3MicToBHMM MoayJieM 2: 16
3microBuii MoayJs 3. IIpsimi MmeToan BapianiiiHOro YncJIeHHS
TeMu NpakTUYHUX 3aHATH
15 | Ilpsami meTonu po3B’si3aHHs BapiaiiHux 3a1ad. Meron Pitiia 4
16 | IIpsmi MmeTou po3B’si3aHHA BapiauiiHux 3agad. Meron byGHoBa- 4
["anpopkina
17 | Kanoniuna gopma metoxiB Pirua i By6HoBa-I anbopkina 2
18 | IIpsami meToau po3B’si3aHHs Bapiaiiiaux 3agad. Meron Tpeddia 2
19 | Ilpsami meTonu po3B’si3aHHs BapianiiHux 3anad. Meron Kanroposuaa 2
20 | MeTon CKIHYCHHHX €JIEMEHTIB 2
Pa3om 3a 3micToBHMM MoayJiem 3: 16
YCbhOI'O: 50
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MeToau KOHTPOJIIO TA OLIHIOBAHHS 3HAHb ACIIPAHTIB

IoaiTuka moa0 akageMivHOI J00POYECHOCTI
CriucyBaHHS MiJ] Yyac TECTyBaHHA Ta IHIIMX ONMTYBaHb, SKi MPOBOAATHCS Yy MUCHMOBIN
dbopwmi, 3a00poHeHI (B T.4. 13 BUKOPHUCTAHHAM MOOUIBHHMX J€BaiCiB). Y pa3il BHSABICHHS (aKTiB
CHHCyBaHHS 3 OOKy CTyJIEHTa BiH OTPUMY€ IHIIE 3aBIaHHS. Y pa3i MOBTOPHOTO BHSBIICHHS
NPU3HAYAETHCS JOAATKOBE 3aHSTTS IS IPOXOKCHHS TECTYBAaHHS.

IHoniTuka moa0 BiABiTyBaHHS

AcmipaHT, SKMA TpPOMYCTHB ayJUTOPHE 3aHATTA 3 TMOBAXKHHUX INPUYUH, Mae
MPOJIECMOHCTPYBATH BUKJIAAa4y Ta HaJgaTH J0 JeKaHaty (akyabTeTy (BIIAUTY JOKTOPAHTYPH i
acmipaHTypu) TOKYMEHT, IKUI 3aCBIAUY€ 11l IPUUUHH.

AcmipaHT, SIKUH TPOIYCTHB JICKIIIHE 3aHSTTS, MOBHHEH 3aKOHCIEKTYBAaTH 3MICT IIHOTO
3aHATTS Ta MPOJEMOHCTPYBATH KOHCIIEKT BUKJIaauy 10 CKIIaJaHHs 3aJliKy.

AcmipaHT, SKHii TPOMYCTHB MPAKTUYHE 3aHATTSI, TOBUHEH 3aKOHCIIEKTYBATH JDKEpena, sKi
Oynu BU3HAYEHI BUKJIagadyeM sIK OOOB’SI3KOBI JJIsl KOHCIEKTYBaHHS, Ta IMPOAEMOHCTPYBAaTH
KOHCIIEKT BUKJIaJIady JI0 CKJIQJAaHHs 3aliKy, @ TAKO)XK BUKOHATH 1HJIUBiyallbHE 3aBJaHHS, SKIIO
Hioro BUKOHaHHS OyIo nependayeHe IiaHoOM 3aHATTSL.

3a 00’€KTHBHHUX TMPUYUH (XBOpoOa, MDKHAPOJHE CTaXXyBaHHS TOINO) HAaBYAHHS MOXKE
BiIOYBaTHCh B OHJIAMH (OpPMi 32 TIOTOKEHHSIM 13 KEPIBHUKOM KYypCYy.

IloToyHMH KOHTPOIb

OcHoBHI (hOpMH y4acTi acMipaHTIB Y HABYAILHOMY IPOIIECi, MO MiJIATaI0Th TOTOYHOMY
KOHTPOJIFO: BUCTYIl HAa NPAKTHYHUX 3aHATTIX; JOMOBHEHHS, 3allUTaHHS JO BHUCTYIAIOUYOTo,
peleH3isi Ha BHCTYI, y4acTh y AMCKYCISX; aHami3 mepriomkepen. KoxkHa Tema Kypcy, IO
BUHECEHA HAa NPAKTUYHI 3aHATTS, BIAMPAIbOBYETHCS aclipaHTaMH y Till 4yu iHIIN ¢dopmi,
HaBeneHi Bumie. OOOB’S3KOBa MPUCYTHICTh HA 3aHATTIX, AKTUBHICTH BIIPOJIOBXK CEMECTPY,
BUKOHAHHS 1HIIUX BUAIB pOOIT, IepedaueHuX HaBYAIbHUM TUTAHOM 3 ITi€T TUCIUTUTIHH.

[Ipu omiHrOBaHHI piBHS 3HAHB ACTIPAHTA aHAJI3Y MIJISATAIOTh:

- XapaKTepUCTHKH BiIMOBIML: IUIICHICTh, MOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTH,
MPaBUJILHICTD;

- AKICTb 3HaHb (CTYMiHb 3aCBO€HHS (DaKTHUHOTO MaTepiany): OCMHCICHICTb,
rTMOWHA, THYUYKICTh, TI€BICTh, CHCTEMHICTD, y3araJlbHEHICTh, MIITHICTD;

- CTYHiHb c(hOPMOBAHOCTI YMIHHA MMOE€THYBATH TEOPIIO 1 MPAKTUKY IIiJI 4ac PO3IIIAILY
CHUTYaIliii, TIPAaKTUYHUX 3aBJIaHb,

- piBEeHb BOJIOJIHHS PO3YMOBHMH ONEpallisiMH: BMiHHS aHaJli3yBaTH, CUHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBaTH, y3arajibHIOBaTH, POOUTH BUCHOBKH 3 TIPOOJIEM, IO PO3TIISAAIOTHCS,

- JOCBIJl TBOPYOi [iSUIBHOCTI: YMIHHS BHUSBJSTH MNpPOOJIEMH, pPO3B’SA3yBaTH iX,
(dbopMyBaTH TiNOTE3H;

- camocrTiiiHa poboTa: poboTa 3 HaBUAIHHO-METOJUYHOIO, HAYKOBOIO, JIOTIOMIXKHOIO
BITUM3HSIHOIO Ta 3apyOiKHOIO JITEPATYPOIO 3 MHUTAHb, IO PO3IIISIAIOTHCS, YMIHHS OTPUMYBATH
iH(hopMaIliI0 3 PI3HOMAHITHUX JKEpeN (TPaAWIIHHNX; CHEI[laIbHUX MEepIOAUYHUX BHAaHb, 3MI,
Internet Tomo).

TecToBe ONMMTYBaHHSI MOXE MPOBOAUTHCH 33 OAHMUM ab0 KiTbKOMa 3MICTOBUMHU
MoayysiMu. B ocTaHHROMY BHUMAAKy Oaiu, sSIKi HApaXxOBYIOTHCS acIipaHTy 3a BIATOBIAI Ha
TECTOBI MUTAHHS, TOAUISIOTHCS MK 3MICTOBHMH MOIYJISIMHU.

Pe3ynbrati MOTOYHOTO KOHTPOJIIO 3aHOCSTHCS N0 KypHanmy oOmiky pobortu. [lo3utuBHa
OLIIHKA TOTOYHO! YCHIIIHOCTI acHipaHTIB 3a BIACYTHOCTI HpOIYIIEHUX Ta HEBIAMPALbOBAHUX
CEMIHAPCHKUX 3aHATh Ta TO3WUTHUBHI OIIHKKA 3a IHAWBIAyalbHY pOOOTY € TiJACTaBOIO 10
IiICyMKOBO1 (hOpMHU KOHTPOIIIO — 3aliKy . banu 3a aynuTopHy poOOTy BiANpalboOBYIOTECS Y pasi
MIPOITYCKIB.



IlincymkoBuMii KOHTPOJIb 3IIMCHIOETHCS MMiJI 4Yac MPOBEIEHHS 3alikoBoi cecii 3
ypaxyBaHHSIM TiJCYMKiB TOTOYHOTO Ta MOAYJIBHOTO KOHTpois. Ilim wac cemecTpoBOro
KOHTPOJIIO BPaxOBYIOThCSI pe3yidbTaTW 3[adi yciX BUAIB HaBYaJIbHOI pPOOOTH 3rimHO 31
CTPYKTYPOIO KPEIUTIB.

OmintoBaHHa TPOBOAUTHCSA 3a 100-0aIbHOIO MIKAIOK. Y4YacTh B POOOTI BIPOJIOBK
cemectpy — 100.

dopma 1miACYMKOBOTO KOHTPOJIO — 3aiK.

Po3noain 0aniB 111 AMCHUILIIHM 3 (POPMOK0 KOHTPOJIIO 3K

TToTouHe OIIHIOBAHHS ) .
- : . [TincymkoBwHit Cyma
3MICTOBHI MOAYJI1 .
TECT OamiB
1 2 3
25 25 25 25 100

IIIkana oninoBanHa: HanioHadbHa Ta ECTS
CymMa 6aiiB 3a BC1 BUIU Omiuka ECTS O11iHKa 3a HAIlOHAJILHOIO
HaBYaJbHOI JISJIBHOCTI IIKAJIOIO
90 - 100
82-89
74-81
64-73
60-63

35-59 FX

3apaxoBaHO

Sli-oll--1r=

He 3apaxoBaHo 3 MOKJIUBICTIO
MTOBTOPHOTO CKIIAJIaHHS
He 3apaxoBaHo 3
0-34 F 000B’I3KOBUM MTOBTOPHUM

BHUBYEHHSM JHUCHUUTUTIHU

YMoBH J0IYCKY 10 MiZICYMKOBOI0 KOHTPOJISI

AcmipaHTy, SKHA Ma€ TIJICYyMKOBY OIIIHKY 3a AUCIUIUIiHY Big 35 mo 59 Oanis,
MPHU3HAYAETHCS JIOAATKOBA 3ajlikoBa cecis. B mbomy pa3i BiH MOBHHEH BHKOHATH JOJATKOBI
3aBJJaHHS, BU3HAYCHI BUKJIaJaueM.

AcmipaHT, KMl He 37aB Ta/ab0 He 3aXUCTUB 1HUBIAyallbHE 3aBIAaHHI, HE JIOMYCKAETHCS
JIO CKJIQIaHHS 3aTIKYy.

AcmipaHT, skuii Mmae MeHmie 15 6aiiB Mo JBOX 3MICTOBHX MOJIYJISIX,HE OMYCKAETHCS 10
CKJIaJaHHs icnuTy. B 1boMy pa3i BiH MOBMHEH BHKOHATH BH3HAUCHE BHKJIAAueM JIOJAaTKOBE
3aBJIaHH 110 3MICTY BIANOBIAHUX 3MICTOBUX MOJYJIIB B MEPiOJ MiXX OCHOBHOIO Ta JOJATKOBOIO
cecisiMu.

AcHipaHT Mae MpaBO Ha ONPOTECTYBAaHHS pe3yNbTaTiB KOHTpous (amensuiro). IIpaBuna
MOTaHHS Ta PO3TJISAY arnessiii Bu3HaueHi BHyTpimmHIMUA qokymeHTaMu KHYBA, ski po3mimieHi
Ha caifti KHYBA Tta 3MicT SKUX JOBOIUTHCS 10 CTYACHTIB Ha IOYATKy BUBYCHHS TUCITUILIIHU.



MeTtoauuHe 3a0e3medeHH JUCIHUILTIHA
[Tinpyunuku
1. baxenoB B.A., Ilepenemytep A.B., Illumo O.B. byniBenbHa wmexaHika.
Kowmm’rotepri Texnosorii 1 moaemtoBanus. — K.: [TAT BITTOJI, 2013.
https://drive.google.com/file/d/119V300SECDG5Vg-O8tMi17UDwCcR2EtT4/view

PexkomenioBaHa Jjiitepatypa
ba3zoBa
1. baxenoB B.A. Bapiauiiini ocHoBu OyniBenbHOi MexaHiku. — K.: Kapasena, 2014.

2. baxxenoB B.A. Bapiamiitai npuHIunu i Mmetoau OyaiBensHoi MmexaHiku. — K.: Kapagsena,
2012.

4. Bacumzy K. Bapuannonusie METO/IbI B TEOPUU YIIPYTOCTH U MJIACTUYHOCTH. — M.
Mup, 1987.

Jlonomizkna
1. Po3un JI.A. 3agauu Teopun yIpyrocTy U YMCICHHBIE METOAbI UX perteHus. — CaHKT-
[TeTepOypr: u3a-so CIIGITY, 1998.

2. Guarracino F., Walker A. Energy Methods in Structural Mechanics: A Comprehensive
Introduction to Matrix and Finite Element Methods of Analysis. London, 1999
https://books.google.com.ua/books?id=si6U7ezaOEAC&printsec=frontcover&hl=uk#
v=onepage&q&f=false

4. baxxenoB B.A., I'epamenko O.B., ['onuapenko M.B. Bapiauiiini npunuunu
OyniBenbHOI MexaHiku. IcTopis cranoBiens Ta po3BuTky. Kuis, Kapasena, 2015. — 762
c.

5. baxxenos B.A., Bopona FO.B., [TepensmyTtep A.B., Otpamescbka B.B. Bapiariiini
npuHIUnu OyaiBensHo1 MexaHiku. Hapucu 3 ictopii. — K.: Kapasena, 2018. — 924 c.
https://drive.google.com/file/d/1N74GFbNxq3wKqalHuJG8bhHVLZbrHKW4/view

Indopmaniiini pecypcu
OcBiTHiit caidT KuiBCbKOro HaIiOHAJIBHOTO YHIBEpCHUTETY OyIIBHHITBA i
apxitektypu: http://org2.knuba.edu.ua.
bibnioreka KHYBA. URL : http://library.knuba.edu.ua/.




