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1. 3araabHa iHdopmanis

Ha3zBa qucnuniiinn

Komn tomepne mooentosanns cucmem ma npoyecie
CYOHOBUX eHepeMmUYHUX CUCIEM | KOMNJIEKCI8

Buxaanau(-i)

Tanuna Akisna Tynyuenxo

KoHTakTHHMII HOMep BUKJIA/1a4ya

0954657060

E-mail Bukiaagaua

kaf energo(@ksma.ks.ua
hm_kntu@ubkr.net

Konx iucumiuiing 3 oCBiTHBOI IpOrpamMu

OK13

OO0csAr AMCHUILIIHA

3 kpeoumu / 90 200un (42 200unu ayoumopHux 3a-
HAmMb, 3 HUX 28 200unu nekyii, 14 2o0unu npakmu-
YHUX 3aHamb, 48 200un camocmitinoi pobomu )

IMocnnanuga Ha caliT AMCTAHLIHOIO Ha-
BYAHHA

https://mdl.ksma.ks.ua/course/view.php?1d=3309

Yac npoBeieHHS 3aHATH, KOHCYJIbTAaLii

Jlpyeuii kypc, uemeepmuii cemecmp

IlepeapexBi3nuTH i MOCTPEKBI3NTH HAB-
YaJIbHOI JMCHUILTIHA

Ilonepeodni oucyuniinu:
Ingpopmayitini mexnonozii 8 HayKosill JisibHOCMI

2. AHoTauif 10 Kypcy

Mamemamuune Komn tomepHe MOOEN8AHHSA € 20J08HUM 3ACOOOM OOCTIONCEHHS CKIAO-
HUX npoyecis i cucmem, Ha KoMy 6a3VIOmvbCs CYYACHI nioXo0u 00 NPOeKmy8aHHs, ONMUMI3ayii
ma ynpasiiHua 6 pisHux 2any3sax Hayku i mexuiku. O04UCI08aIbHA MAMEMAMUKA € OCHOBOI0 015
peanizayii ma KOMn 10OmMepHO20 pO3PAXYHKY MEMO0i6 MAmMeMamuyHo20 MOOEI0BAHH.

Ilpu eusueni danoi oucyuniinu 3000y8aui HAYKOB020 cmyneHs 0okmopa ginocogii 3uaiio-
MIAMbCA 3 MEOPEeMUUHUMU OCHOBAMU HAOIUNCEHUX MemMO00i8 PO36 A3AHHA SPAHUYHUX MA KPALlo-

8UX 3A0a4 MamemamuiHoi Qizuxu.

Ocobnusa yeaza npudinaemvcs Memooy CKiHUeHHUX eleMeHMi8 K HaubLIbul GUKOPUCMO-
8Y8AHOMY MEMOOY PO3PAXYHKY CKATAPHUX MA 8EKMOPHUX NOJIIG 8 CYUACHIU THHCEHePHILl NPAKmMUy.

Ompumani 6MiHHsA 00360.110Mb BUKOPUCIOBYBAMU IHIHCEHEPHT MEMOOUKU, AHATIMUYHT ma
YUCTIOBT MEMOOU PO3PAXYHKY 01 AHANI3ZY | YOOCKOHANEHHSL 6I00OMUX MA PO3POOKU CKAAO0BUX ele-
MeHmMi8 CYOHOBUX eHep2emMUYHUX CUCIeEM | KOMNIEKCIS.

3. Mera Ta 3aBJaHHSA KYPCY

Mema Kypcy «Komn’romepne moodento8anHs cucmem ma npoyecie cyOHO8UX eHepeemuy-

HUX cucmem i KOMNJIEKCi8» Nonieae y popmy8anti OCHOBHUX NOHAMb | PYHOAMEHMANbHUX OCHO8
KOMN 10MepHO20 MOOeN08an A ma IHPOPMAYIUHUX MEXHON02IN, A MAKONC ONAHYB8AHHS MEMOOUK
3ACMOCYB8AHHI MAMEMAMUYHUX MOOelell ma Memo9ie ix Komn romepHoi peanizayii 015 po36 ’sa3y-
BAHHSL NPUKIAOHUX 3A0aY.
3aeoanuamu Kypcy €
* Onamy8anHs Memoois no06y008U MaAMEMAMUYHUX MoOeell DI3UUHUX, XIMIYHUX M THUWOT
npupoou npoyecia, sIKi Maroms Micye npu eKcniyamayii cyoOHo8Ux eHepeemuiHux Cuc-
mem i KOMNJeKCig;
o popmysanna nHasuyoOK poOOMU 3 NPOSPAMHUMU KOMNLEKCAMU 3A2ATIbHO MameMamuy-
HO20 ma cneyiantbHo20 NPUSHAYEHHS,
o 3HALIOMCMBO 3 MemoOoamu OYiHKU a0eKeamuocmi, mouHocmi, eoekmugHocmi mamema-
MUYHUX MOoOeel, Memooamu iHmepnpemayii pe3yabmamis MoOent08aHHs.

4. Pe3yabTaTH HAaBUYAHHSA (KOMIIETEHTHOCTI) TA METOAU IX BUMIPIOBAHHS

VY pe3ynbTaTi BUBYEHHS TUCIUILIIHU 3100yBadi HAYKOBOT'O CTYIICHS IOBHHHI MaTH:
3K12. 31aTHiCTh BUKOPHCTAHHS KOMIT I0TEpHUX, iHGOPMaLIHHUX Ta KOMYHIKaIlIHHUX TE€XHO-
JIOT1i, 1IT0 HEOOX1/TH1 JIJIs1 TPOBEICHHS HAYKOBUX JTOCIIIKCHbD.
3K13. 3naTHicTh MJIaHyBaTH Ta BUKOHYBAaTH HAYKOBI JOCIIPKEHHS 31 CTaJil MOCTAaHOBKH 3a-
Jladi 10 OI[IHIOBaHHS Ta PO3TJISAY PE3yIbTaTIB 1 OTPUMAHUX JAHUX.
IIK1. 3naTHicTh (hOPMYIIIOBATH HAYKOBY MPOOIEMY, pO3poOIIsiTH poOOYi rinoTe3n Ha OCHOBI
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HasIBHHUX Ta 3100yTUX HOBHX IUJIICHUX 3HAHb B MEXaxX MPEeIMETHOI 00JIacTi.

IIK3. 31aTHICTh BUKOHYBATH aHaI3, CHHTE3 1 MOJICIIOBAaHHS CKJIAIHUX CHUCTEM PI3HOI MpH-
POIH B MEXax MpeIMETHOI 001acTi.

IIK4. 3naTHiCTh BUKOPUCTOBYBATH 3HAHHS MIPEIMETHOI 00J1acTi, MOJ0KEHHS QyHAaMEHTAb-
HUX HayK, YMIHHS BU3HaUaTH MPOOJIEMHE 1oJie Ta (OPMYIIIOBATH HAYKOBI Ta HAYKOBO-TIPAKTUYHI
3aadi.

IIKS. YMiHHS maHyBaTH, OpPraHi3oBYBAaTH Ta 3JIHCHIOBATH OpUTiIHAJIbHI HAYKOBI JOCIHi-
JOKEHHS aKTyaJbHUX 3a7a4 B MPEIMETHIM 00J1acTi.

IIK7. BonoaiHHs HABHYKAMH CUCTEMHOTO aHAI3y.

IIKS8. 31aTHiCTh BUKOPUCTOBYBATH MaTEMATHIHI METOM JTOCIIIPKEHHS Ta ONTUMI3aIlii pH 3a-
6e3neuenni ynpasininasa CTCiK.

IIK11. 31aTHICTh BUKOHYBAaTH HAYKOBE Ta MPUKJIATHE CYIPOBOHKEHHS €TaIliB KUTTEBOTO ITH-
kiy CTCiK.

IIK12. 31aTtHICTh Y paMKax BJIACHOTO JOCIIKEHHS 3pOOUTH OpHUTIHATILHUNA HAyKOBUI BHECOK
y TEOPI0 1 MPAKTUKY JOCITIDKYBAHOI MPOOJIEMATHKH.

5. IlnaH BUBYEHHS HABYAJLHOI AUCHHUILTIHA

®dopma opranizartii
HAaBYaHHS
Ta KUIBKICTh F'OJIUH

HazBa Temu

No /1t

Jlekuitine
Jlaboparophue
3aHATTS
[IpakTnune
3aHATTS
CamocriitHa poboTa,
T'OAUH

1 | Merogoioriuni nuTaHHs MOIETIOBAHHS IPOLECIB i cHCTEM.
[ToHATTS mpo MaTeMaTUYHE W KOMII IOTEPHE MOJEIIOBAaHHS.
Meroan moOyAOBH MaTeMaTHYHUX MOJEIEH CHUCTEM 1
nporeciB. Knacudikaiiis Ta onuc MaTeMaTHYHUX MOJEIICH. 2 1

2 | MaremaTuuni MoaeJi HA OCHOBI 3BHYANHHUX
audepenuianbaux piBHAHb. MozemoBaHHS  (HiI3HYHUX
IpOIECiB 32 JIOMOMOIOK 3BHYAMHUX AMpepeHLiaTIbHUX
piBHSAHb. AHANITU4YHI Ta HAaOIMKEHI METOAM PO3B’SI3aHHS
3BHUYAWHUX TU(DEepeHIIabHUX PIBHSHb. 2 1

3 | MonentoBaHHS KOJIMBAJIBHUX MPOIIECIB HA OCHOBI TOYHHX ME-
TOIIB PO3B’SI3aHHSA 3BHYAWHMUX TU(EpPEHIIATTbHUX PIBHSIHbL B
nporpamuux cepepoBuniax CKM Maple, MATLAB. 2

4 | MonentoBaHHSI KOJUBAJIbHUX IPOLIECIB HA OCHOBI HAOJIMKe-
HHUX METOJIIB PO3B’s3aHHS 3BUYAWHUX AU(EpeHIIaNbHUX PiB-

HsIHb B porpaMuamx cepeaopuiax CKM Maple, MATLAB. 2
5 | Marematru4Hi MOZielli HA OCHOBI CMCTeM 3BUYAMHUX nudepeH-
HIATbHUX PIBHSHb. 2 1

6 | MogentoBaHHS (hi3MUHHUX TPOIECIB, IO OMUCYIOTHCS CHCTE-
MaMU 3BUYAWHUX TU(EPCHIIATLHUX PIBHIHD, B MMPOTPAMHUAX
cepenoumax CKM Maple, MATLAB. 2

7 | MaremaTuuni Momeai Ha OCHOBI Jau(epeHIiaTbHUX
PiBHAIHb Y YACTHHHHX MNOXiIHUX. PiBHSHHS MaTeMaTH4HOI
¢bi3uku Ta ix kinacudikaris. Buaym rpaHUYHUX Ta KpaioBUX
3a]a4. 2 1

8 | Maremaruuni Mozesnti Ha OCHOBI JU(epeHIiaATEHUX PIBHAHD Y
YACTUHHMX HOXIJIHUX eJiNTHYHOIO BUAY Ta METOAM iX
pPO3B’sSI3aHHSI. 2 1




MopentoBaHHsl CTalliOHAPHOTO PO3MOALTY TEMIIEpaTypu B
IUIOCKIM IUIACTHHI HA OCHOBlI AHAJNITUYHUX METOIIB
po3B’si3anHs 3amaudi [lipixne Ta HeliMana B mnporpamMHHX
cepenosumax CKM Maple, MATLAB.

10

MopentoBaHHS CTAaIliOHAPHOTO PO3MOJITY HAMpy>KeHb B
CTep)KHSX 3 PI3HUMM IIepepi3aMH Ha OCHOBI aHANITUYHUX
MeTOAIB po3B’s3anHHs 3amaui  /Jlipixae Ta Helimana B
nporpamMuux cepepoBuiiax CKM Maple, MATLAB.

11

MatemaTiuHi MOl Ha OCHOBI TU(epEeHIIaIbHUX PIBHSAHB Y
YaCTMHHUX MOXIJHUX NapadosivHOro BHUIy Ta METOIU iX
pO3B’sI3aHHS.

12

MopentoBaHHS TEPMOJWHAMIYHUX TIPOIIECIB Ha OCHOBI
PO3B’s3aHHS PIBHSAHB MapalboiyHOTO BULY MeTogoM Dyp’e B
nporpamuux cepenoBuniax CKM Maple, MATLAB.

13

MatemaThuH1 MOl Ha OCHOBI TU(EpPEHIIAIbHUX PIBHSAHB Y
YACTMHHUX TOXIAHHX TrimepooiuHOro BHUIy Ta METOAU iX
O3B’ SI3aHHS.

14

MopentoBaHHSI XBUIBOBUX MPOIECIB HA OCHOBI PO3B’S3aHHS
PIBHSIHB TinepOoIiuHOTO BUy MeToaamu A’ Anambepa 1 Dyp’e
B niporpaMuux cepepouiiax CKM Maple, MATLAB.

15

OcHOBH MeTOy KiHIIeBHX €JIeMEHTIB i H0ro 3acTOCYyBaAHHA
B iH)KeHepHHUX po3paxyHkax. OCHOBHI HOHATTS METOIY
CKiHYeHHHX eneMeHTiB. JlokanpHa Ta TJI00anmbHA MaTpHIIl
XopcTkocTi. [IporHocTuyHa OIiHKAa TOYHOCTI OTPUMYBAHUX
pPO3B’S3KIB.

16

Buiy CKiHUEHHHX €eMEHTIB. 1X ampoKcHMalliiiHi BIacTHBO-
CTi, MEXI1 3aCTOCYBaHHSI.

17

Ornsg mporpaMHOTo 3a0e3NeyeHHs], 0 peali3ye METO/1 CKIH-
YCHHHX CJICMCHTIB.

18

MogenoBaHHS CTAiOHAPHOI0 TEMIIEPATYPHOT'O MOJIsS B IJIO-
CKili MJIACTHHI CKJIaHOI T€OMETPUYHOI POPMHU METOJIOM CKiH-
yeHHux eneMeHTiB B [IK ElCut.

19

MopentoBaHHS HeCTalliOHAPHOT0 PO3IMOALTY TeMIEpaTypu B
IJIOCKIN TJIACTHHI CKJIAIHOT T€OMETPUYHOT (POPMH METOI0M
ckinueHHuX enemenTiB B [IK EICut.

20

UuncenpHe MOJIETIOBAHHS HANpPYyXKEHO-I1e(POPMOBAHOTO CTaHY
JeTajgel Ta KOHCTPYKIIH B CEPEAOBHUII ANsys

[\

N

21

MoearoBaHHs HOTOKY PIIMH Ta T'a3iB B CepeOBUILI Ansys

N

22

Metoau ontumisamii. Jliniline nmporpamyBanHsa. Buau 3agaq
JiHiiHOTO TWporpamyBaHHs. Cremiaii3oBaHi MpoOrpamMHi
MOYJI1 JUTsl pO3B’sI3aHHS 3a/1a4 JIHIHHOTO IPOrpaMyBaHHSI.

23

Po3B’s13aHHs 3a1a4 JIHIMHOTO TTPOrpaMyBaHHS 3a JIOMTOMOTOIO
HanOynoBu «llomyk po3B’s3kiB» TaOIUYHOTO TpoIecopa
Excel.

24

OcHoBHI 33134l HeniHiiiHOTO porpaMyBaHHA. [ paieHTHI Me-
TOJM Ta iX peanizallis B Tabauanomy npouecopi Excel. Creri-
aTi30BaHi POrpaMHi MOAYJIl JIJIsl pO3B’sI3aHHS 3a7a4 HETIHIH-
HOT'O MPOTPAMYyBaHHSI.

25

Po3B’s13aHHS 33124 MOMIYKY JIOKAJIBHUX CKCTPEMYMIB B 3aj1a-
yax HEMIHIMHOI OnTHMI3aii 3a JOIIOMOIOI0 CIEIlaII30BaAHUX
komang CKM Maple.




26 | OcobnuBocTi peanizaiiii MeToAIB OaraTomapaMeTpuIHOI MOJTi-
MOJAJIHHOI ONTUMI3AINI. 2 2
27 | PosB’si3aHHs 33124 MOLIYKY TI00ANbHIX eKCTpeMyMlB B 3a]1a-
9YaX HENiHIHHOT MOJIMOJANBHOI ONTUMI3alii 3a JOMOMOTOIO
crenianizoBanoro nakery Direct Search. 2
Pazom roauH 3a 4eTBEPTUM CEMECTP 28 0 14 48
6. I'padik camocTiiiHoi podoTH
Ne o Tepmin dopma Ta METO
Bun camocriiiHoi po6otu I'on. | BuKoO-
3/m KOHTPOJTIO
HAHHS

1 | CamocTiiiHe onpaIfOBaHHs JICKI[IMHOTO MaTepiany IMepesipka KOHCIIE-
3a TeMow: «lloHATTs mNpO MarematuyHe ¢ KTY; BIJIIIOBiIi HA 3a-
KOMIT'IOTEpHE MOjeNtoBaHHA. MeTtoau noOynoBu | 1 JIfoTHil | TUTaHHS 3 IHTEPAKTH-
MaTeMaTHYHUX MoJeiel cucteM 1 mporeci. Kia- BHOI JICKIIiT Ha Iu1at-
cudikaIlisi Ta OMMC MaTEMATHIHUX MOJICIICI. dopmi LMS Moodle

2 | CamocriiiHe onpaltoBaHHs JIEKILIHOrO MaTepiany IMepeBipka KOHCITE-
3a TemMo10: «MozenoBaHHs (I3UYHHUX MPOIIECIB 3a KTY;
JIOTIOMOTOF0 3BUYAWHHUX Ju(EepeHIliaTbHIX PiB- 1 bepe- BIJIMIOBI/I Ha 3amH-
HSHb. AHANITUYHI Ta HAOIKEHI METOIu 3¢Hb TaHHs 3 IHTEPAKTUB-
pO3B’si3aHHsl 3BHYAWHUX JU(DEpeHIiaTbHUX PiB- HOI JIeKIIii Ha riardo-
HAHBY. pmi LMS Moodle

3 | CamocrTiitHe ompairoBaHHsl TeMu: «MOoJeIOBaHHS
KOJIMBAJIBHUX MIPOIECiB HA OCHOBI TOYHMX METOJIIB ITepeBipka mpoTOKOITY
pO3B’s3aHHsI 3BUYAWHUX AHQEPEHITIATBPHUX PiB- 2 bepe- | BukoHaHHS mpakTHY-
HSHb B mporpaMHux cepeposuiiax CKM Maple, 3€Hb Hol pobotH Ta ii 3a-
MATLABpY, sika He BUKJIaIa€ThCS IMiJ 4ac ayTUTO- XHCT
PHHUX 3aHATb.

4 | Camocriiine onpaitoBanHs TeMu: « Mo1eTroBaHHS
KOJIMBAJILHUX TPOIIECIB HA OCHOBI HAOGJIMIKEHUX IMepeBipka mpOTOKOITY
METOJIIB PO3B’s3aHHS 3BHYAHHUX IU(epeHITiab- D) bepe- | BukoHaHHS mpakTHY-
HUX PIBHAHb B mporpamuux cepenosumiax CKM 3€Hb HOT poboTH Ta ii 3a-
Maple, MATLABY, sixa He BUKJIaJa€ThCS i1 Yac XUCT
ayJIMTOPHUX 3aHATb.

5 | CamocTiiiHe ompaIfOBaHHs JICKI[IHHOTO MaTepiany IMepesipka KOHCIIE-
3a TeMor0: «MaTemMaTHuHI MOJIeTi Ha OCHOBI CHC- Be KTY; BiamoBiji Ha 3a-
TeM 3BUYalHUX AU(DepeHLliaTbHUX PIBHIHDY. 1 P vranms 3 IHTEepaKTH-

3CHb BHOI JeKmii Ha IIaT-
dhopmi LMS Moodle

6 | CamocrTiitHe ompalfroBaHHsl TeMu: «MoJenoBaHHs enesi
(hI3UYHUX TPOLIECIB, MO0 OMHUCYIOTHCS CHCTEMaMH B CPEBIPKA POTOKOTY

o . . epe- BUKOHAHHS IMPAKTHUY-
3BUYAWHUX TU(PEPCHINIATLHUX PIBHSAHB, B TIporpa- | 2 .
MHuuX cepenosumiax CKM Maple, MATLABY, sika 3CHb HO{ poboTH Ta if 3a-
HE BUKJIAIA€THCS MiJ Yac ayJUTOPHHUX 3aHSATh. xucet

7 | CamocTiiiHe ompaIfoBaHHs JICKI[IHHOTO MaTepiainy ITepeBipka KoHCIIE-
3a TeMO10: «PiBHAHHS MareMaTH4IHOT Pi3UKH Ta 1X Bepe- | <Y BI/IIOBi/I HA 3a-
kmacudikamis. BHmm rpaHMdEMX Ta KpaifoBux | | sepp | |ATAHHA S HICpAKTH-
3amauy. BHO1 J'I'CKI_Ill Ha 11J1aT-

dbopmi LMS Moodle

8 | CamocriiiHe OnpaIffOBaHHs JICKIIHOTO MaTepiamy ITepeBipka KOHCIIE-
3a TeMOI0: «MareMaTu4Hi MOJieJi Ha OCHOBI zm(be- B KTY; BiAMIOBiI Ha 3a-
pEHIliaIbHUX PIBHSIHb Y YACTUHHHUX MOXITHUX ei- | 1 3212(: [UTAHHS 3 IHTEPaKTH-

NTHYHOIO BUIY Ta METOIH 1X PO3B’SI3aHHSD.

BHOI JeKmii Ha I1aT-
dhopmi LMS Moodle




9 | CamocrTiifHa MArOTOBKA A0 MPAKTHYHOTO 3aHSITTS
3 Temu: «MOJIETTIOBaHHS CTAllIOHAPHOTO PO3MOALTY I[TepeBipka mpoTOKOITY
TEeMIIEpaTypu B TUIOCKIH TJIACTHHI HA OCHOBI aHa- bepe- | BukoHauHs mpakTH4-
JITHYHUX METOIB PO3B’si3aHHs 3amadi ipixie ta 3¢Hb HOT poboTH Ta ii 3a-
Heiimana B mnporpamuux cepenoBumax CKM XHCT
Maple, MATLAB».

10 | Camocriiine ONPAIOBAHHS TEMHU: «MopaentoBaHHA
CTAIliOHAPHOTO PO3IMOALTY HANPY)KEHb B CTEPIKHSX TTepesipxa mpoToxkomy
3 PISHUMH nepep13aM1/1 Ha OCHOBI aHAJIITUYHHUX Me- Bepe- | BHKOHAHHS TDAKTHY.
TONIB po3B’sA3aHHA 3anaui [ipixne ta Heilimana B P i 106 pax
nporpamHux  cepenoumax ~CKM  Maple, 3CHb HO1 poboTH Ta 11 33~
MATLABpY, sika He BUKJIaAa€ThCS IMiT Yac ayuTo- Xuer
PHUX 33HSATB.

11 | CamocrTiitHe ompaIfoBaHHs JICKI[IHHOTO MaTepiary IMepesipka KOHCIIE-
3a TeMOI0: «MareMaTudHi MO/Ieli Ha OCHOBI nude- KTY;
PEHLIAIbHUX PIBHAHb Y YaCTHHHUX MOXIJHUX Ma- Ksi- BiAmoOBizi Ha 3amu-
padoJIiYHOr0 BUIY Ta METOAM 1X PO3B’A3aHHS. TEeHb TaHHS 3 IHTEPaKTHB-

HOT NIeKIii Ha rmaTdo-
pmi LMS Moodle

12 | Camocriiine OIPAIOBAHHS TEMH: «MopenroBaHHa
TepMoz[HHaMquHx MIPOIIECiB Ha  OCHOBI IMepeBipka mpOTOKOITY
PO3B’sA3aHHS PiBHSAHb NMapabOIiyHOTO BUIY METO- KBgi- BHKOHAHHS [TPAKTHY-
nom dyp’e B mporpamuHux cepenosuiax CKM TEHb HOi po0oTH Ta ii 3a-
Maple, MATLABY», sika He BUKJIaIa€ThCs TIiJT Yac XHCT
ayJIMTOPHUX 3aHATh.

13 | CamocrTiiiHe onpairoBaHHS JICKLIII/IHOFO MaTeplaHy [lepeBipka koHCTIE-
3a TeMoI0: «MaTeMaTH4HI MOJIEN Ha OCHOBI L[I/I(be— KBi- KTy; BiATIOBizl Ha 3a-
PEHIIAIbHUX PIBHSHB Y YaCTUHHUX MOXIAHHUX TIi- [UTAHHS 3 IHTEPaKTH-
nepooJIiYHOr0 BUy Ta METOIH 1X PO3B’A3aHHS». TeHE BHOI JICKIIii Ha Tu1at-

dhopmi LMS Moodle

14 | CamocrTiitHe ompallfoBaHHsl TeMu: «MoJenoBaHHs
XBUJILOBUX IPOIIECIB HA OCHOBI PO3B’S3aHHS PiB- IMepeBipka mpOTOKOITY
HSHb TiNepOoNIYHOrO BUIY MeTojnamMu 1’ AyaM- KBi- BUKOHAHHS [IPAKTHY-
6epa 1 @yp’e B mporpamuux cepenosuniax CKM TEHb HOT poboTH Ta ii 3a-
Maple, MATLABY, sixa He BUKJIaJa€ThCS i1 Yac XUCT
ayJIMTOPHUX 3aHATb.

15 | CamocrTiiiHe omparfoBaHHs JICKI[IHHOTO MaTepiary IMepesipka KOHCIIE-
3a TeMot0: «OCHOBHI IOHATTSI METOTy CKIHUCHHUX Kgi KTY; BiAOBii Ha 3a-
eneMeHTiB. JIokanpHa Ta riodaibHa MaTPHULIL KOp- Bl MUTAHHS 3 IHTEPAKTHU-
ctkocTi. [IporHocTHYHA OIliHKa TOYHOCTI OTPUMY- TCHDb BHOI JICKIIii Ha Iu1at-
BaHUX PO3B’S3KIBY. ¢dopmi LMS Moodle

16 | Camocriline onpaioBaHHs JICKLIHHOrO Marepianty IMepeBipka KOHCITE-
3a TEMOIO: {(BI/II{I/I CKiH‘I?HHI/IX pneMeHTiB. Ix ampo- Kgi- KTY; BiAIOBii Ha 3a-
KCUMaIlI}HI BIACTUBOCTI, MEX1 3aCTOCYBaHHSD. [UTAHHS 3 IHTEPaKTH-

TCHb BHOT JIEKIIT Ha IUIaT-
dbopmi LMS Moodle

17 | CamocrTiiiHe ompalfoBaHHs JEKIIHHOTO MaTepianry IMepesipka KOHCIIE-
3a TeMolo: «Orsijl MPOrpaMHOro 3a0e3MeuCHHS, Tpa- KTY; BiamoBiji Ha 3a-
10 pealli3y€e METOJ CKIHUCHHUX €IIEMEHTIBY. [UTAHHS 3 IHTEPaKTH-

BCHb BHOI JeKmii Ha IaT-
dhopmi LMS Moodle

18 | CamocrTiifHa MiArOTOBKA J0 MPAKTHYHOTO 3aHATTS enesi
3 TeMH: «MoeNtoBaHHs CTAIOHAPHOT0 TEMIIEPa- T CPEBIpKa MPOTOKOTY
TYPHOTO TI0JIsl B IUIOCKIHM MUIACTHHI CKIIAJHOT Teo- pa- | BUKOHAHII MpaKTIy-

BEHbL HO1 poOoTH Ta ii 3a-

MeTpHYHOI (POPMHU METOJAOM CKIHUYCHHHUX EIICMCH-
1iB B [IK EICut» Ta BUKOHAHHS 3aBIaHbY.

XHCT
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19 | CamocTiifHa mMAroTOBKA A0 MPAKTHYHOTO 3aHSITTS .
. . ITepesipka npoTokoIy
3 TeMH: «Moze0BaHHs HeCTAliOHAPHOTI0 PO3II0-
. " . . Tpa- BUKOHAHHS MPaKTHY-
ITy TeMIlepaTypH B IUIOCKIN MIACTHHI CKIaAHOI | 2 .
.. . BEHb HOT poboTH Ta 1i 3a-
reoMeTpuyHoi (GopMH METOJOM CKIHUEHHUX elle- B
meHTiB B [1K ElCuty.

20 | CamocrTiiiHa MiArOTOBKA JI0 MPAKTUYHOTO 3aHSATTS ITepeBipka MpOTOKOITY
3 TeMu: «UucenpHe MOJIEIIIOBaHHS HAIIPYKEHO-e- 4 Tpa- BUKOHAHHS MPaKTHY-
(hopMOBaHOTO CTaHy JeTalleif Ta KOHCTPYKIIii B ce- BEHb HOi po0oTu Ta ii 3a-
penoButi Ansys Workbenchy. XHCT

21 | CamocTiiiHa MiATOTOBKA 10 MPAKTUYHOTO 3aHSATTS ITepesipka npoTOKOITY
3 TeMu: «MozentoBaHHs MOTOKY PiAMH Ta Ta3iB B 4 Tpa- BHKOHAHHS [TPaKTHY-
nporpamuomy — moxayii  SolidWorks — Flow BEHb HOT poboTH Ta ii 3a-
Simulationy. XHCT

22 | CamocrTiiiHe ompalfoBaHHs JEKI[IHHOTO MaTepiary IMepesipka KOHCIIE-
3a TeMoro: «JIiHiitHe mporpamyBanHs. Bunu 3amau Toa KTY; BIIIOBiAI Ha 3a-
JiHIHOTO TporpamyBaHHs. Criemniani3oBaHi Mpo- 1 p NHUTAHHS 3 IHTEPAKTHU-
rpaMHiI MOYJIi Uil pO3B’sI3aHHS 3a/1a4 JIHIHHOTO BCHD BHOT JICKIiT Ha iar-
IPOTpaMyBaHHs. tdhopmi LMS Moodle

23 | CamocrTiiiHa MATOTOBKA 0 MPAKTUYHOTO 3aHATTS IMepeBipka mpOTOKOITY
3 Temu: «Po3B’s13aHHS 3a/1a4 JTIHIHHOTO TIporpamy- ) Tpa- BUKOHAHHS MPAKTHY-
BaHHA 3a jomnomoror Hanoynosu «llomyk BEHb Hoi poOoTH Ta ii 3a-
pO3B’s13KiBY» TabiuyHOro Mpouecopa Excely. XHCT

24 | CaMocTiiiHe OmpaItOBaHHs JICKI[IHHOTO MaTepiamy
3a TeMo10: «OCHOBHI 3a/1a4i HENHIHHOTO Mporpa- ITepeBipka KOHCIIE-
MyBaHHS. Toa- KTY; BiAIOBiJli Ha 3a-
I'pagientHi MeTOaM Ta iX peanizailis B TAOIUYHOMY 2 P MUTaHHSA 3 IHTEPAKTH-
npouecopi Excel. CnemnianizoBani nporpamti mMo- BCHE BHOT JIEKIIiT Ha TI1aT-
TyJIi TS pO3B’sI3aHHS 3a/1ay HEJHIMHOTO Tporpa- dopmi LMS Moodle
MYyBaHHS.

25 | CamocTiiiHa MiATOTOBKA 10 MPAKTUYHOTO 3aHSATTS .

, IlepeBipka npoTOKOIY

3 TemH: «Po3B’s13aHHS 3334 MONIYKY JIOKAJIbHUX T

. pa- BUKOHAHHA MMPAKTHUY-
€KCTPEMYMIB B 3ajavax | 2 ;

ey . . . . BCHb HO1 pO6OTI/I Ta 11 3a-
HENIHIMHOI onTuMi3alii 3a JONOMOIOK0 CHeliali-
XHCT

3oBanux komang CKM Mapley.

26 | CamocrTiiiHe ompaltoBaHHs JEKIIHHOTo MaTepiany IMepesipka KOHCIIE-
3a TeMor0: «Oco0IMBOCTI peaizalii MeToaiB Oara- Toa KTY; BiIMOBii Ha 3a-
TOMapaMeTpUYHOI NOTIMOAATBHOI ONITUMI3ALIII». 2 p [UTAHHS 3 IHTEPaKTH-

BCHb BHOI JIEKIIIT Ha IIaT-
dhopmi LMS Moodle

27 | CamocriiiHe omnpairoBanHs TeMu: Po3B’si3aHHS 3a- .

. IlepeBipka npoToKOIy
Ja4 TOMIYKY IJI00aJbHUX €KCTPEMYMIB B 3a/1a4ax
o 2 . . A Tpa- BUKOHAHHS MTPAKTHY-
HeNIHIIMHOI TmoJMiMOoaIbHOI omTUMI3alliil 3a Jomo- | 2 ;
. . BCHbB Hoi poboTu Ta ii 3a-
MOTOI0 crienianizoBaHoro nakery Direct Searchy, reT
sIKa HE BUKJIAJAETHCSI M11]1 4aC ayIMTOPHUX 3aHSTh.
Pa3zom 3a yeTBepTHii cEMECTp 48 — —
7. PexoMeHa0BaHa JiTepaTypa
OcHoBHa JiTepaTypa:
1. Apytionss H. X., A6pamsn b. JI. Kpydyenne ynpyrux ten. M.: @uszmarrus, 1963. 686 c.
2. babaxoB 1. M. Teopus xonedanuii. M. Hayka, 1968. 560 c
3. bepesun U. C., XKunkos H. A. Meroas! Beruncnenuii. T. 1. M.: Hayka, 1966. 632 c.
4. bunepman B. JI. Ilpuknagnas teopusi MexaHndeckux kosneOanuil. M: Beiciias mikona,
1972, 416 c.
5. Bmammmupo B.C. VYpaBHenus wmaremarndeckod ¢msuku. M.: Hayka, 1981.
512 c.
6. Tannarep P. Meron koHeuHbIX 3neMeHTOB. OcHOBBI. M.: Mup, 1984. 428 c.
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11.

12.

13

14.

15.
16.
. Mutuemn O., YUt P. MeToa KOHEUHBIX 3JIEMEHTOB ISl YPABHEHU ¢ YaCTHBIMHU ITPOU3BO-

17

18.

19.

20.

21.

22.

23

24.

25.

26.
27.

28.

29.

30.
31.

32.
33.

34.
35.
36.

['onuapos B. JI. Teopus untepnonupoBanus U npudnmxenus Gyukuuil. M.: 'octexuznar,
1954. 358 c.

3enkeBud O. Meroaq KOHEUYHBIX DJJIEMEHTOB B TexHuke. M.: Mup, 1975.
541 c.

3enkeBuu O., Mopran K. Koneunsie 3nemeHTsI 1 anmpokcuManus. M.: Mup, 1986. 318 c.

. Komeu A.U. TlpakTudeckoe penieHrne ypaBHEHHH MaTemMaTuieckoi gpuszuku. M.: U3a-Bo

MI'V, 1986. 160 c.

Konnop k., bpe66una K. MeTon KOHEUHBIX 3JIEMEHTOB B MeXaHHKE KUJIKOCTU. M.: Cy-
noctpoenue, 1979. 246 c.

Kopaees B. I'. Cxembl MeTOa KOHEUHBIX 3JIEMEHTOB BBICOKHX MOPSAKOB TOYHOCTHU. JI.:
u3a-Bo Jlen. yn-ta, 1977. 208 c.

. Konutsikos H.C., I'munep 2.b., CmupHoB M.M. YpaBHEeHUs B YaCTHBIX TPOU3BOIHBIX Ma-

Tematudeckoit ¢pusuku. M.: Bricmas mkomna, 1970. 712 c.

Jlamenko W. H. JIunelinoe u HenuHeitHoe nporpammupoBanue. K.: Buma mkoina, 1975.
456 c.

Mapuyk I'. 1. Metoasl BerarciauTebHONM MatemaTuku. M.: Hayka, 1977. 456 c.

Mapuyk I'. 1. MeTtonb! BerunciuTenbHoi matematuku. M.: Hayka, 1977. 456 c.

nHbiMU. M.: Mup, 1981. 216 c.

MomnyanoB U. H., Hukonenko JI. JI. OcHoBbI MeTO/1a KOHEUHBIX AieMeHToB. K.: HaykoBa
nymka, 1989. 272 c.

Hoppu ., ne ®pu3 XK. Brenenne B MeTo1 KOHEUHBIX AieMeHTOB: [lep. ¢ anrin. M.: Mup,
1981. 304 c.

Opnen [x. KoHeuHble 3I€EMEHTHI B HEJIMHEMHOW MEXaHWKE CIUIOMIHBIX cpen. M.: Mup,
1976. 464 c.

[TanoBko f1. I'. OcHOBBI IPUKJIAIHOW TeOpUH Kojaebanuit u ynapa. JI.: MammHocTpoeHue,
1976, 320 c.

[TanoBko f. I'., 'ybanoBa U. 1. YcroitunBocTh 1 Kostiebanus ynpyrux cucteM. M.: Hayka,
1979. 384 c.

. [Tepectiok M.O., Mapunenpr B.B. Teopis piBHsHp Marematnunoi (izuku. K.: JIubinb,

2001. 334 c.

[Terporckuii N.I". Jlekuu 06 ypaBHEHHsIX ¢ YaCTHBIMH MPOU3BOAHBIMU. M.: du3zmartrus,
1961. 400 c.

Crpenr I'., ®ukc [x. Teopust Mmeroga KOHEUHBIX demMeHTOB: [lep. ¢ anri. M.: Mup, 1977.
350 c.

Cosipne @. MeTo KOHEUHBIX 3JIEMEHTOB IS SJUITMIITHYECKUX 3a1a4. M.: Mup, 1980. 512 c.
Tapacuxk B. II. Maremarnueckoe MOAEIMPOBAHNE TEXHUYECKUX cucTeM. MuHck: M3nare-
nbcTBO «/m3aitn ITPOy, 2004. 640 c.

Tumomenko C. II. Konebanus B wuHxeHepHoMm gene. M.: Hayka, 1967.
444 c.

TuxonoB A.H., Camapckuii A.A. YpaBHeHnus matemarndeckoit pusuxu. M.: Hayka, 1966.
724 c.

®neruep K. UnucneHnnble MeToIbl Ha OCHOBE MeToAa ['anepkuna. M.: Mup, 1980. 352 c.
[[Ta6por H. H. MKD3 B pacuerax neranei TeroBeIx apurareneid. JI.: MammHocTpoeHue,
1983. 212 c.

Adby P. Introduction to Optimization Methods. London: Chapman and Hall, 1975.
Bender Edward A. An Introduction to Mathematical Modeling (Dover Books on Computer
Science). Mineola, New York: Dover Publications, INC, 2000. 272 c.

Fletcher R. Practical Methods of Optimization. New Jersey: John Wiley & Sons, 2000. 450 p.
Heinz, Stefan. Mathematical Modeling. Springer Science & Business Media, 2011. 460 p.
Singiresu Rao. The Finite Element Method in Engineering. Elsiver. 2005.
686 p.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=P.+Adby&text=P.+Adby&sort=relevancerank&search-alias=books

37.

38.

39.

40.

41.

Swanson C. A. Comparison and Oscillation Theory of Linear Differential Equations. New
York: Academic Press, 1968. 236 p.

Velten Kai. Mathematical Modeling and Simulation: Introduction for Scientists and
Engineers. New Jersey: Wiley-VCH, 2009 362 c.

Wenyu Sun, Ya-Xiang Yuan. Optimization Theory and Methods. Berlin: Springer, 2006.
688 p.

Yoshida Norio. Oscillation Theory of Partial Differential Equations. World Scientific,
2008. 340 p.

Zhu Bofang. The Finite Element Method: Fundamentals and Applications in Civil,
Hydraulic, Mechanical and Aeronautical Engineering. New Jersey: John Wiley & Sons,
2018.

JlonaTkoBa JiTeparypa:

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52

53.

54.

55.

56.

57.

58.

bapeincekmii A. @., Onekcis 1. f., Kpynka 3. I. Ta in. Maremarnune nporpamyBanHs: Ha-
BYaNbHUM mociOHuk. JIpBiB: Harionanbnuit yHiBepcureT «JIbBiBChbKa momiTexHika» (IH-
dbopmartiiino-BuaaBHUYNHN HEHTP «IHTENeKT+» [HCTUTYT micaaaumIoMHoi ocBiTH) «IHTe-
JIeKT — 3axim», 2004. 448 c.

bex O. B., T'oponusa T. A., lllepbak A. ®. Marematuune nporpamyBaHHs: HaBuansHuit
nociouuk. JIsBiB: «Marnomis 2006», 2007. 200 c.

bex O. B., I'opomnst T. A., lllep6bak A. ®. 30ipHUK 3a7a4 3 MATEMAaTHIHOTO MPOTPaMy-
BaHHs : HaBuanenuii nociouuk. JIpBiB: « Marnoumis 2006», 2007. 200 c.

bunamze A.B., Kasmmanuenko b.®. CoopHuUK 337124 10 ypaBHEHUAM MaTeMaTHIECKOM hu-
3uku. M.: Hayka, 1977. 224 c.

bynak b.M., Camapckuii A.A., TuxonoB A.H. C6opHUK 3a7a4 110 MaTeMaTHIECKON hu-
3uke. M.: Hayka, 1980. 668 c.

Bitniacekuii B. B., Hakoneunwuii C. 1., Tepemenko T. O. MaTtemaTuyHe nporpaMmyBaHHS:
Hapu.-meTon. mocionuk mis camoct.BuBY. aucil. K.: KHEY, 2001. 248 c.

I'puropkis B. C., I'puropkis M.B. Ontumizamiitai metonu ta moaeni. Uepnirii : YepHiBe-
ubKui Hal. yH-T, 2016. 400 c.

Hannur [x. JInaeliHoe mporpaMMUpOBaHue, €ro MpUMeHeHus U 0000menus. [lep. ¢ anrm.
I".'H. Augpuanosa u ap. O6u1. pen. H.H. Bopo6sesa. M.: IIporpece, 1966. 600 ¢
Hemuposuy b. I1., Mapon U. A., llyBanosa 3. 3. UucieHnHsie MeTobl aHan3a. M.: Ha-
yka, 1967. 368 c.

Hemupnosuy b. I1., Mapon 1. A., llyBanosa 3. 3. UucienHsie MeTobl aHasn3a. M.: Ha-
yka, 1967. 368 c.

. Epemenko C. 0. MeTo/1bl KOHEUHBIX 3JIEMEHTOB B MEXaHUKE 1€(POPMUPYEMBIX TBEPABIX

ten. XapbkoB: OcHoBa, 1991. 272 c.

€ukaro 0. B. Bukopucrtanns cygacHux iHGopMamifHIX TEXHOJOT1H TPY BUBYCHH] MeXa-
HIYHUX KOJIMBaHb. 30ipHuK Haykosux npays Kam'aneysb-I100inbcoko2o HAYioHaIbHO20 VHi-
eéepcumemy imeni leana Qcienka. Cepia: I[ledacociuna. 2005. Ne 11. C. 198-202.
DOI: https://doi.org/10.32626/2307-4507.2005-11.198-202 099968

Karutyn A. b., Mopo3sos E. M., OndepseBa M. A. ANSYS B pykax nmxenepa: [Ipakru-
geckoe pykosoacTtBo. M.: Equtopuan YPCC, 2003. 272 c.

Kpunuk JI. B., borau I. B., [Ipokoriosa M. O. O6uncntoBajibHa MaTeMaTuKa. [HTeprosswis ta
ampOKCUMAIlis TaOIMYHUX JaHUX: HaBYaIbHUN TociOHuK. Binauiy : BHTY, 2013. 111 c.
Kyuma M. I. MaremaTuyHe nmporpamyBaHHsI : IpUKIaau i 3axadi : HaBuanbHuil mociOHUK.
JIpBiB: «HoBuit CBiT-2000%», 2007. 344 c.

Masapaxki A. A., Ton6aroB FO0. A. Marematnune nporpamysanHs B Excel: HaBu. moci6-
Huk. K.: YerBepra xBuis, 1998. 208 c.

Haxoneunnii C. 1., CaBina C. C. Marematnyse nporpamyBanHs: HaB4anbHUi MOCIOHUK.
K.: KHEY, 2003. 452 c.
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https://www.worldscientific.com/author/Yoshida%2C+Norio
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bofang%2C+Zhu
https://doi.org/10.32626/2307-4507.2005-11.198-202%20099968

59. IIpoxopenko B.I1. SolidWorks / IIpaktuueckoe pykooactso. M.: OOO, "bunom-IIpecc",
2004. 448 c.

60. Cerepnunp JI. Ilpumenenne MeTo1a KOHEUHBIX neMeHToB. M.: Mup, 1979. 392 c.

61. CexynoBuu M. Meton KoHEeUHBIX 371eMeHTOB. M.: Ctpoiinsaar, 1993. 664 c.

62. Cunbgectp I1., ®eppapu P. MeTo1 KOHEUHBIX JIEMEHTOB JIJIsl PAJIMOUHKEHEPOB U HHXKE-
HepOoB-31eKTpUKOB: [lep. ¢ anri. M.: Mup, 1986. 229 c.

63. CmupHOB M.M. 3anauu no ypaBHeHUsIM MaTeMaTndecko pusuku. M.: Hayka, 1968. 112 c.

64. Tumomenko C. I1., Aur 1. X., Yusep Y. Konebanus B umxkenepaom nene. Ilep. ¢ aara. JI.
I'. Kopueituyka. Ilog pea. O. W. I'purontoka. M.: Mammnoctpoenue, 1985. 427 c.

65. Yurapes A. B., KpaBuyk A. C., Cmamiok A. @. ANSYS mis unxenepon: CripaBouHOe
nocobue. M.: MamuHoctpoenue-1, 2004. 512 c.

66. [llaiinypoB B. B. MHorocerounsie MeTO/Ibl KOHEYHBIX 3JieMeHTOB. M.: Hayka. ['n1. pen.
¢u3.-mar. out, 1989. 288 c.

67. umkosuy J1.I". Pacuer korctpykumii B MSC/NASTRAN for Windows. M.: JIMK Ilpecc,
2001. 448 c.

68. llyTr b. 'eomerpudeckne meToapl MaTeMaTtudeckon ¢husuku. Bonrorpan: [Tnaton, 1995.
303 c.

69. Shampine L. F., Corless R. M. Initial Value Problems for ODEs in Problem Solving
Environments. J. Comp. Appl. Math, 2000. Vol. 125. Issue 1-2. P. 31-40.

InTepHer-1Kepea:

70. A high level multiphysics finite element software. URL: https://freefem.org/

71. Examples for Finite Element Method. URL:
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%
D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81
%D0%BA%D0%B8%D0%B9/finite-element-method

72. Gebreselasie Daniel. Mechanics and Oscillations. URL:
https://bookboon.com/en/university-physics-i-notes-and-exercises-ebook

73. Introduction to Finite Element Analysis. URL: https://www.open.edu/openlearn/science-
maths-technology/introduction-finite-element-analysis/content-section-1.5

74. Jones D. S. Electrical and Mechanical Oscillations. URL:
https://www.abebooks.co.uk/book-search/title/electrical-and-mechanical-
oscillations/author/d-s-jones/

75. Kovaleva Agnessa. Optimal Control of Mechanical Oscillations. URL:
https://books.google.com.ua/books/about/Optimal Control of Mechanical Oscillatio.ht
ml?id=OMDqCAAAQBAJ&redir esc=y

76. Optimization Method. URL:
https://www.sciencedirect.com/topics/engineering/optimization-method

77. Optimization Theory, Methods, and Applications in Engineering.
URL: https://www.hindawi.com/journals/mpe/2014/319418/

78. Stone Michael. Methods of Mathematical Physics L. URL:
https://www.mobt3ath.com/uplode/book/book-20264.pdf

79. Symes William W. Partial Differential Equations of Mathematical Physics. URL:
https://www.freebookcentre.net/physics-books-download/Partial-Differential-Equations-
of-Mathematical-Physics-(PDF-105p).html

80. https://www.ansys.com/academic/learning-resources

8. KoHTpoJasb i oniHka pe3yJbTaTiB HABYAHHS

[TnanyeThCcsl IPOBEIEHHS TOTOYHOTO KOHTPOJIIO Tl Yac ayAMTOPHUX 3aHATh Yy BUTIISII
ONUTYBAHHS, TECTOBOT'O 3aBJAHHS 3 METOIO 3aKPIIJICHHS 1 OLIHKA OCBOEHHS KOXHOI MPOUJEHOT
TEMH; KOHTPOJIb SKOCTI BUKOHAHHS 3aBJIaHb CAMOCTIMHOI poOOTH; /IBa pyOIKHUX KOHTPOI1 y ¢o-
pmi TectyBanHs. [lepeadaueHo miCyMKOBHI KOHTPOJIb Y GOpPMi eK3aMeHYy.
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https://freefem.org/
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https://bookboon.com/en/author/0908031c-ce02-9b86-11e6-6dda7cc499d1
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https://www.open.edu/openlearn/science-maths-technology/introduction-finite-element-analysis/content-section-1.5
https://www.open.edu/openlearn/science-maths-technology/introduction-finite-element-analysis/content-section-1.5
https://www.abebooks.co.uk/servlet/BookDetailsPL?bi=30611611527&searchurl=an%3Dd%2Bs%2Bjones%26sortby%3D20%26tn%3Delectrical%2Band%2Bmechanical%2Boscillations&cm_sp=snippet-_-srp1-_-title1
https://www.abebooks.co.uk/book-search/title/electrical-and-mechanical-oscillations/author/d-s-jones/
https://www.abebooks.co.uk/book-search/title/electrical-and-mechanical-oscillations/author/d-s-jones/
https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Agnessa+Kovaleva%22
https://books.google.com.ua/books/about/Optimal_Control_of_Mechanical_Oscillatio.html?id=OMDqCAAAQBAJ&redir_esc=y
https://books.google.com.ua/books/about/Optimal_Control_of_Mechanical_Oscillatio.html?id=OMDqCAAAQBAJ&redir_esc=y
https://www.sciencedirect.com/topics/engineering/optimization-method
https://www.hindawi.com/journals/mpe/2014/319418/
https://www.mobt3ath.com/uplode/book/book-20264.pdf
https://www.freebookcentre.net/physics-books-download/Partial-Differential-Equations-of-Mathematical-Physics-(PDF-105p).html
https://www.freebookcentre.net/physics-books-download/Partial-Differential-Equations-of-Mathematical-Physics-(PDF-105p).html
https://www.ansys.com/academic/learning-resources

Makcumaib-
. . N Bceboro 3a
. . KinbkicTs 3a- Huii 6aJ 3a
EsneMeHTH HABYAJIBLHOI TiIBHOCTI cemecTp,
HSTH BUJT
o0aamn
poboTH
AKTHBHICTb pOOOTH Ha JICKITIAX, BEACHHS 14 1 14
KOHCTIEKTY JICKIIIN
BukoHaHHS PakTUYHUX POOIT Ta 3aXHCT iX 7 2 14
MIPOTOKOJIIB
BukoHaHHs 1HAWBIAyaTbHUX 3aBJIaHb 3 TEM, 7 2 14
SIK1 BUHECEH1 Ha CAMOCTIMHE ONaHyBaHHS
[TpoxomxenHs tecty Ha ardgopmi LMS 2 4 8
Moodle
Bcboro Mmakcumym 3a cemectp 50
3aoxouyBaJsbHi 0a/1u (HaykoBa podoTa):
e [lixroroBka cTaTTi 10 MyOIiKaIii B 1 6 6
HAayKOBOMY BHU/IaHHI 3 BUKOPUCTaH-
HSIM OTTAHOBAaHUX METO/IIB
KOMIT IOTEPHOT'O MOJIEJTIOBaHHS
e Hanucanus pedepary 1 2 2
o [linroroBka mpe3eHTAIii 1 2 2
Bcboro Mmakcumym 3a cemectp a0 10

9. IMogiTnka HABYAJBLHOI TUCIHHUILIIHUA

IMoaiTuka mwoa0 akaaemMiuyHoi 700poYecHOCTi. AkagemMiuHa JOOpOUECHICTh 3100yBayiB
HAYKOBOTO CTYIIEHS € BaXXJIMBOIO YMOBOIO Ul ONaHyBaHHsI pe3yJIbTaTaMU HaBYAHHS 32 TUCILIMII-
JIHOIO 1 OTPUMAHHSA 33J0BUIBHOI OLIIHKYU 3 IOTOYHOT'O Ta I1JICYMKOBOTO KOHTPOJIIB. AKajeMiuHa
n00poyecHICTh 0a3yeThCs Ha 3aCyIKEHHI MPAKTHK CIUCYBAaHHS (BUKOHAHHS MUCBMOBUX POOIT 13
3aJy4eHHSM 30BHIIIHIX JDKepeln iHdopmarii, KpiM JT03BOJICHUX JJIsi BUKOPUCTAHHS), IUIariaTy
(BiATBOpEeHHsI OMyOJIIKOBAHUX TEKCTIB 1HIIMX aBTOPiB Oe3 3a3HAUYCHHsI aBTOPCTBA), dadbpukaiii
(BurasyBaHHS JaHUX YM (DAKTIB, IO BUKOPHCTOBYIOTHCS B OCBITHROMY Tiporieci). ITix yac Buko-
HaHHS 1HIUBIAYyaJIbHUX 3aBJaHb 3100yBayl HAYKOBOT'O CTYIEHs MOBMHHI KEpyBaTUCS HOPMaMHU
3aKOHO/ABCTBa YKpaiHM MIOJI0 aKaJAeMiuHOT JoO0podecHOoCTi, [10JI0KeHHSIM PO aKaJeMidHy J100-
POYECHICTh Ta €TUKY aKaJeMiuHuX B3aeMOBiIHOCHH B X/ IMA CMSI 04-160-2020 Ta iHIIMUX HOP-
MaTHBHHX TOKYMEHTIB.

V pasi nopyuieHHs 3100yBaueM HaAyKOBOI'O CTYHEHs akaJeMiuHOi 100po4YecHOCTI (crucy-
BaHHS, TuIariat, Gpadpukaiis), podoTa OIIHIOETHCS HE3aJOBUILHO Ta Ma€ OyTH BUKOHAHA ITOBTO-
pHo. [Ipu nboMy BUKIIagay 3aMIIae 3a COOO0 MPAaBO 3MIHUTU TEMY 3aB/IaHHS.

KomyHnikaniiina nmoJsituka. 3100yBadi HAyKOBOT'O CTYIEHS IMOBMHHI MaTH aKTHBOBAHY
KopropaTuBHy nomrty. O00B’a3k0oM 3100yBayua BUILIOT OCBITH € TIEpeBipKa OAMH pa3 Ha THXK/IEHb
KOPIOPAaTUBHOI MOLITOBOI CKPUHBKY Ta BiABIAYBaHHA Kypcy Ha miatgopmi LMS Moodle. [Ipots-
TOM THDKHIB CAMOCTIHHOT/TUCTaHIIIHHOT poOOTH 000B’3KOM 3/100yBava BUIIO OCBITH € poOoTa 3
JTUCTaHIIHUM KypcoM « KoM 1oTepHe MOIeIOBaHHS CUCTEM Ta MPOIIECIB CyTHOBUX €HEPreTHY-
HUX cucteM 1 komruiekciBy (https://mdl.ksma.ks.ua/course/view.php?id=3309). Yci nucbMoBi 3a-
IUTAHHS 10 BUKJIQJa4iB CTOCOBHO KypCy MalOTh HaJICWJIATHCS HA KOPIIOPATUBHY €JIEKTPOHHY MO-
mTy a0o 3a7aBaTUCA B 4aTi Kypcy.

IoaiTuka moao nepeckjaganus. PoOotu, siKi 37aI0ThCs 3 TOPYIICHHSAM TepMiHIB 6€3
MOBAYXHUX MIPUYHH OLIHIOIOTHCS Ha HUXKIY OIIHKY. [lepeckiiananns BimOyBaeThCs 3 103BOJY BHU-
KJIa/1a4ya 32 HasiBHOCTI MOBXKHUX MPUYHNH (HAPUKIIAJ, JTIKApHIHUI).

[Ipomycku neKmiitHUX 3aHATH 3 OyAb-IKUX MPUYHH NOTPEOYIOTH BiJl 3700yBaya HAYKOBOTO
CTYIICHS CAaMOCTIHHOTO OMaHYyBaHHS TEOPETUYHOTO MaTepiany, OBOJIOMIHHS SKUM BiH MOBUHEH
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IPOIEMOHCTPYBATH i1 Yac CeMeCTPOBUX KOHCybTaliil. [Ipomycku nmpakTHaHuX poodiT moTpedy-
I0Th iX MONEPETHHOTO CAMOCTIHHOTO BIAMPAIIOBAHHS 3 MOAJIBIIUM 3aXUCTOM IUIIXOM J€MOHCT-
parlii OBOJIOiHHS BiAMOBIIHUMHU 3HAHHSMU, YMIHHSAMHU Ta HABUYKAMH.

3100yBavi HAyKOBOTO CTYIIEHS, SIKI HABYAIOTHCS 3a 1HAMBIAyaJbHUM Tpadikom, camo-
CTIIfHO ONAaHOBYIOTH TEOPETHUHUII MaTepia Ta JEMOHCTPYIOTh OBOJOAIHHSA HUM I/l Yac CeMeCT-
POBUX KOHCYJbTAIlIN. TakoX MmajsaraoTh MEPEBIPIll CAMOCTIHO BUKOHAHH] 3aB/IaHHS 3 MPAKTHY-
HUX 3aHSATh.

BinBinyBanus 3aHsTh. /{7151 3100yBayiB HAYKOBOT'O CTYMEHS OYHOI (POPMHU BIBITyBaHHS
ayJUTOPHUX 3aHATh € 000B’13KOBUM. [ToBayKHUMM pUYMHAMHE JJIs1 HESBKH Ha 3aHATTSA € XBOpoOa,
y4acTh B HAyKOBUX a00 TPOMAJCHKHUX 3aX0J]1aX, BIAPSHKEHHS, K1 HEOOX1AHO MIATBEPKYBATH
BiJIMOBIAHAUMH JOKYMEHTaMHU.

[Ipo BimCyTHICTH Ha 3aHATTI Ta MPUYUHU BIICYTHOCTI 37100yBa4 HAyKOBOTO CTYIICHS Ma€
MIOB1IOMUTH BHKJIa/1a4ya HarmeperoiHi. 3a HassBHOCTI y 3700yBauya HAyKOBOT'O CTYTICHs O3HAK iH]e-
KIIIHUX XBOPOO, pEKOMEHAOBAHO 3aTUIIATHCS BIOMa 1 HABYATHUCS 3a JOTIOMOTOI0 JUCTAHIIHHOT
wiatopmu. 3100yBady HAyKOBOTO CTYICHS, UM CTaH 340POB’sI € HE3aJOBIIBHUM 1 MOKE BIUIU-
HYTH Ha 3JI0POB’s 1HIITMX YYaCHUKIB OCBITHBOTO MPOIECY, Oye MPOIOHYBATUCS 3ATHUIINTH 3a-
HATTA (Taka BiJICYTHICTh BBAKaTUMETHCS MPOITYCKOM 3 IPUUYMHU XBOPOON).

AyIUTOpHI 3aHATTA HE MPOBOASTHCS MOBTOPHO. 3a 00’€KTHBHUX NMPUYUH (HANPUKIA,
MDXKHapOHa MOOUIBHICTh, KAPAHTUHHI 3aX0/11 TOIIO0) HABYaHHS MOXeE BiI0YBaTUCh TUCTAHIIITHO
(8 online dhopmari).

ITix yac mpoBeneHHs ycixX (popM 3aHATH 3700yBadi HAYKOBOT'O CTYIICHS MOBHHHI JOTPUMY-
BaTHCSI MPABWJI BHYTPIIITHBOTO PO3MOPSAIKY BCTaHOBIEHUX Y X/ IMA.

IMoniTka WI010 OCKAP:KEHHS Pe3yJbTaTiB OLiHIOBaHHA. SIKIIO 37100yBa4 HAyKOBOTO
CTYTIEHS HE 3T0JIEH 3 OLIHIOBAHHSAM HOTO 3HaHb, BIH MOXKE€ OCKApKUTH BHUCTABJICHY BUKJIaJadyeM
OLIIHKY Y BCTAHOBJICHOMY TOPSJIKY.

13




