MIHICTEPCTBO OCBITU 1 HAYKHU YKPAIHU
XEPCOHCBKA JEPKABHA MOPCBKA AKAJIEMISA
KA®D®EJAPA CYIJHOBUX TEXHIYHUX CUCTEM I KOMIIVIEKCIB

SATBEPKYIO
IIpopekrop
3 HABYY %{O-MCTOHI/I‘IHOT poboTu

W Onena IATWIEBA

POBOYA HABYAJIBHA ITPOI'PAMA

Oceimnb020 KOMROHEHMY Komn’romepne moodeniosanns cucmem ma npouyecis

CV@HOGUX EHepPeeMUYHUX CUCMEM I KOMNIEKCLE

Daxyrvmem CyoHo80i enepeemuku

Cmyninoy eéunioi oceimu doxkmop inocoii

I'any3s 3nans 27 Tpancnopm

Cneuianvnicmo 271 Mopcokuii ma énympiwiHii 600HUN MPAHCNOPM
Ocsimnvo-naykosa «Ynpaeninusa cyonosumu mexuivHuMu cucmemamu
npozpama I KOMIJEKCaMUuy

Kypc 11

Dopma naguanns OYHA/3A04HA

Xepcon — 2024



PoGouy HaBuanpHy mporpaMmy OCBITHROIO KOMIOHEHTY «Komm’toTepHe
MOJICITIOBAHHS CUCTEM Ta IMPOIIECIB CyJHOBHX €HEPTETHUYHUX CUCTEM 1 KOMILUICKCIBY
po3po0uia 3TiTHO 3 OCBITHBO-HAYKOBOIO TMPOTPaMOI0 «YTIPABIIHHS CYJHOBUMHU
TEXHIYHAMH CHCTEMaMH 1 KOMIUIEKCAaMW» Ta HaBYAIBHUM IUTAHOM ITiATOTOBKH
nokTopiB ginocodii. ['any3s 3Haub 27 TpancnopT, cnenianbHicTh 271 «Mopchkuit Ta
BHYTDIIIHIA ~ BOAHWIA  TpaHCOpT»,  mpodecop,  JOKTOp  TEXH.  HAYK

Tynyuenko ['anuna fAkiBHa, 22 c.
[Iporpamy po3risiHyTO Ta Mepe3aTBEPKEHO Ha 3acijaHHl Kadeapu CyJTHOBUX

TEXHIYHUX CUCTEM 1 KOMILIEKCIB

[TpoToxon Ne 1 Bix 28 ceprns 2024 p.

3aBigyBau kadeapu Onekcannp AKIMOB

["apaHT OCBITHBOT IPOrpPaMu

3aBiyBay acipaHTypolo Ta
JOKTOPAHTYPOIO

3aBijlyBau BiIJILTY

OpraizaniiiHO-MeTOANIHOIO / Z/
2

CYyIPOBOJIy OCBITHHOTO IIPOIIECY

" Banenruna YEPHEHKO

Papa 13 3a0e3meueHHsT SIKOCTI OCBITHBOI HISJIBHOCTI Ta SKOCTI ocBITH X/ MA

[Iporokon Bix 31 ceprnnst 2024 poky Ne 1



Ilo3nauyeHHs Ta CKOPOY€CHHHA:

€EKTC — eBporieiicbka KpeAUTHO-TpaHCHEpPHA CUCTEMA;
JI — nekiis;

I3 — npakTUYHE 3aHATTS,

C3 - cemiHapchbKe 3aHATTS,

CP — camocriiina po6ora;

KP — xoHTposibHa poOoTa;

P — PEOEPAT;

CKM - cucreMa KOMIT IOTEPHOI MATEMATUKH.



1. Micue aMcuunIiHi B CTPYKTYPi OCBITHBO-HAYKOBOI IPOrpamMu

OcaiTHIl kKoMMOHEHT «Komm’roTepHe MOJAENIOBaHHS CHCTEM Ta IPOLECIB
CYJTHOBUX CHEPIeTHYHHX CHCTEM 1 KOMIUICKCIB» HAJICKHTh JO OOOB’SI3KOBUX
TUCIUTUTIH UKy Tpodeciitnoi migroroBku. /[[ns il BUBYEHHS HEOOXITHUM €
MOTIEpeTHE  OMAaHyBaHHS auciuiulian  «lHpopmamiitHi TexHonorii B HAyKOBIH
TISUTBHOCTIY.

[Iporpama OCBITHBOIO KOMHOHEHTY «KoMI’IoTEpHE MOJEIIOBAHHS CUCTEM Ta
IPOLIECIB CYTHOBUX €HEPreTUYHUX CUCTEM 1 KOMIUIEKCIBY» CKiaaeHa 3rigHo 3 OHIL

BuBUYeHHSI OCBITHBOTO KOMITOHEHTY «KOMIT'IoTepHE MOJICIIOBAHHS CHCTEM Ta
MPOLIECIB CYAHOBHX €HEPTETUYHUX CUCTEM 1 KOMILJIEKCIBY HaIpaBieHe Ha (hOpMyBaHHS
KOMIIETEHTHOCTEH Ta pe3yIbTaTiB HAaBYaHHS, 10 Mpe/icTaByieHo B Taom. 1.1 ta 1.2.

Taoauusa 1.1 3araabHi Ta npogeciiini komnereHTHOCTI BianmosiaHo 10 OHII

Ne 3/m KoMnereHTHICTD

3K12. 3paTHicTh BUKOPUCTAHHS KOMIT FOTEPHHX, 1HPOPMALIIHHIX Ta KOMYHIKAIlIHHUX
TEXHOJIOT1H, 1110 HEOOX1AH1 711 MPOBEICHHS HAYKOBUX JIOCIIKCHb

3K13. 3parHicTh IUTaHYBaTH Ta BUKOHYBAaTH HAYKOBI JIOCHIDKEHHS 31 CTamil
MTOCTAHOBKH 3aJ1a4i JI0 OIIHIOBAHHS Ta PO3TJIAY Pe3YJIbTaTIB 1 OTPUMAHUX JTAHUX
[1K1. 3gatHicTh hOpMyYITIOBaTH HAYKOBY IpoOIeMy, po3poOsaTH pobodi TinmoTe3n Ha
OCHOBI HasIBHMX Ta 3100YTHUX HOBHX IIJIICHUX 3HaHb B MEXaX MPEAMETHOT 001acTi
[1K4. 3paTHiCTh BUKOPUCTOBYBATH 3HAHHA MpPEIMETHOI 00JacTi, IOJI0KEHHS
4 byHIaMEHTAIBPHUX HAyK, YMIHHS BHW3HAYaTH NpoOJIEeMHE TMojie Ta (OpMYJIOBATH
HAYKOBI Ta HAYKOBO-TIPAKTHYHI 3a/1a4i

[1IK5. VYMiHHS miiaHyBaTH, OpraHi3oByBaTH Ta 31MCHIOBATH OpUTIHANBHI HAYKOBI
JIOCITIPKEHHS aKTyaJIbHHX 33124 B IPEIMETHIN 00acTi

[1K7. BonoaiHHA HaBUYKaMU CUCTEMHOT'O aHAIIi3y

1

2

[TK8. 31aTHiCTF BUKOPUCTOBYBATH MAaTEMAaTHYH1 METOIH JOCIIKEHHS Ta ONTUMI3aIii
nipu 3a0e3neuenHi ynpasiainas CTCiK
[1K11. HaykoBe Ta npukiagHe cynpoBoKeHHs etamiB )UTTeBoro nukiy CTCiK

O |0 Q2 [N WD

[1K12. 3naTHicTh Yy paMKaxX BIACHOTO JOCTIIKEHHS 3pOOUTH OpPUTiHATBHUN HAyKOBUI
BHECOK Y TEOPIIO 1 MPAKTUKY AOCIHKYBaHOI MPOOJIEMaTUKH

VY pe3ynbTari BABYEHHS OCBITHROTO KOMIIOHEHTY acIipaHTH NOBUHHI 3HATH:

—  BUJY KOMIT IOTEPHOTO MOJICTTIOBaHHS Ta X 0COOJIMUBOCTI;

—  MaTeMaTW4Hi MOJEJi OCHOBHUX BUIIB (PI3MUHUX Ta XIMIYHUX MPOLIECIB, K1
CYNPOBOUKYIOTh  ()YHKI[IOHYBaHHA CYJHOBHUX €HEPreTMUYHUX YCTAaHOBOK Ta
KOMILJICKCIB;

— OCHOBHI eTanmu po3poOKH KOMIT'IOTEpPHOI MOJENl Mpolecy, 1o
MOJIEITIOETHCS;

—  NpUHAOMHM TECTYBAHHS MPOTPAMHUX MOJYJIIB.




Taoauus 1.2 Ilporpamui pe3yibTaTH HABYAHHS, IKUMH IIOBUHEH OBOJIOAITH

3n00yBa4 Binnmosigno x1o0 OHII

Ne 3/m IIporpamMHumii pe3yJibTaT HABYAHHS

[TPHO1 TlnanyBaTH 1 BUKOHYBAaTH €KCIIEPUMEHTAIbHI Ta/a00 TEOPETUYHI JTOCIIIIKEHHS B
1 MeKax MPeIMETHOT rany3i i JOTHYHUX MIDKIUCIUIUTIHAPHUX HAIPSIMIB 3 BUKOPUCTAHHIM
CyYacCHHX I1HCTPYMEHTIB, PO3pOOJSATH CTpaTeriyHl IUIaHW MOA0 cdep 3acTocyBaHHSA
HAYKOBO-JIOCIITHUX PO3POOOK

2 I[TPH17 PexoMeHmyBaTH HEOOXigHI 1HCTPYMEHTH JUIsl peaiizamii TOCIITHHUIBKUAX Ta
NPOCKTHUX (PYHKITIH.

3 [TPH19 TpancdopmyBatu TeOpeTHUHI 3HaHHS y PAKTUYHY IUIOIIHUHY.

4 [TPH 20 VY3araapbHUTH Ta AOCHIAWTA HAa TEOPETUYHOMY pIBHI OTpHMaHI MPaKTHYHI
pe3yJbTaTu.

5 [MPH21 BupimyBatu 3amadyi iHHOBALlifHOTO XapakTepy 3a JOMOMOTIOI0 CyYacHHX
MPOrpaMHUX Ta TEXHIYHUX 3aCO0IB.

6 [TPH24 3actocyBaTy NpUHLMII JOLUIBHOCTI IPU BUOOPI JOCTITHUIIBKUX IHCTPYMEHTIB.

7 [TPH34 3acTocyBaTu METOIM MOAETIOBAHHS JUIS PO3B’I3aHHS 33124 ONTHMI3allii.

AcmipadTy IOBMHHI BMITH:

—  3MIACHIOBAaTM aHaji3 3ajadyi, BUOUpaTH Ta OOIPYHTOBYBaTH BHOIp
MaTeMaTHYHOI CXEMHU METOY MOJICTIOBAHHS;

—  OyayBaTu MareMaTHU4Hi Mozem (I3UYHUX, XIMIYHUX Ta 1HIIOI MPUPOIU
nporieciB Ha 0a31 KIIACHYHUX METO/IIB;

—  CTBOpPIOBAaTM KOMIT IOTEpHI MOJENI Ta OIIHIOBATH iX aJeKBaTHICTh 1
e(eKTHBHICTB;

—  MPOBOJUTH OOYMCIIIOBAIbHUI €KCTICPUMEHT Ha MOJIEINI;
—  KOPEKTHO 1HTEpIpeTyBaTH OJIepKaHi Pe3yIbTaTH.

AcmipaHTy HOBUHHI OTPUMATH HABUYKH:

—  TPaAKTUYHOI pOOOTH B MPOTPAMHHUX CEPEIOBHINAX CUCTEM KOMIT FOTCPHOT
MaTteMaTukH (Ha npukiaai cucreM Maple, MATLAB);

—  BUKOpDUCTaHHS NPOrpaMHUX KOMILJIEKCIB, $KI peai3yloTb METOIl
CKIHUEHHHUX €JIEeMEHTIB (Ha npukiai nporpamHoro komiiekcy ElCut, Ansys);

—  3aCTOCYBaHHS CHEI[lali30BaHUX MPOTPAMHUX MOJYJIB JUIsl PO3B’S3aHHS
3a/1a4 HEJHIWHOI OaraTOKpuTepiadbHOI ONTHUMI3alii (Ha TPHUKIAAl MPOrPaMHOTO
moxayns Direct Search, HamOymoBu no Ttabmuunoro mporecopa Excel «llomryk
PO3B’SI3KIBY).



2. 3MicT OCBITHBOI0 KOMIIOHEHTY

CyuacHi TEHJIGHIIII B OCBITI BHUMAararOTh IIIJITOTOBKH HAYKOBIIIB HOBOTO
MOKOJIIHHS, SIK1 3/1aTH1 10 1HHOBAIIMHOI A1sUTbHOCTI, OHOBJICHHS 3HaHb, TPOCKTYBAHHS
0coOuCTICHOTO Ta PO eCIMHOTO 3pOCTaHHSI.

[Ipy Takomy MmiAXOJl BKIUBUM € MOCHUJICHHS MUKIUCIUILTIHAPHUX 3B S3KIB
MaTeMaTUYHUX, (I3UyHUX Ta 1H(GOPMAIIHHUX AMCLUMIUIIH, 3 OJHOTO OOKy, Ta
JTUCIUTUTIH, 10 3a0e3MeduyioTh TIMOOKEe 3HAaHHA TMPEeAMETHOI Tamy3i, oOpaHoi
acnipaHTOM JUIsl JOCHIIKEHb, 3 1HILIOTO OOKY.

OcgitHiil koMmoHEeHT «KoMmm’roTepHe MOJAENIOBaHHS CHCTEM Ta TIPOIIECIB
CYJIHOBUX €HEPreTUYHMX CHCTEM 1 KOMILJIEKCIBY» B JIaHIi CUTyaIlli 3/JaTHA BUCTYIATH
K e(PeKTUBHUN METO/1 3aTPEOyBAHOI0 MOCWICHHS MIKAUCITUILIIHAPHUX 3B’ A3KIB MIPH

M1ATOTOBI MaOyTHIX HAyKOBIIIB.

Tadouaunus 2.1 — Onuc 0CBITHLOr0 KOMIIOHEHTY AJIs1 AeHHOI GOPpMH HABYAHHA

Tepmin BUBUaHHS O6csar Posmoin akageMiyHAX TOOMH 3a
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Taoauus 2.1 — Onuc 0CBITHLOr0 KOMIIOHEHTY /IJIsl 32049HOI (POPMH HABYAHHA

Tepmin BUBUaHHS Ob6c¢sar Po3momin akageMiYHUX TOIMH 32
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3. CTPyKTYypa OCBITHHOI0 KOMIIOHEHTY

Tabimus 3 — 3micT T2 ONKMC OCBITHHOI0 KOMIIOHEHTY

Ha3pa po3nini Ta Tem

OO0csr roaud

OuHa (opMa HaBUAHHS

3aoyna hopMa HaBUAHHS

Jlekist

J3

113

CP

Jlekist

J3

113

CP

2

3

4

5

6

7

8

9

10

MeToa0JI0TiYHI MATAHHS MOJETIOBAHHS
npouecis i cucrem

TlonsTTs npo MaTeMaTu4He i
KOMII'FOTepHE  MOJEIOBaHHSA. Mertoau
o0y I0BU MAaTEMAaTUYHHUX MOJICIICH CHCTEM
i mpoueciB. Kiacudikauis Ta ommc
MaTeMaTUYHUX MOJEIICH.

2

2

MareMaTH4Hi MoaeJi Ha  OCHOBI
3BHYaliHUX AH(epeHniaTbHUX PiBHAHD
MopentoBanHs  (Gi3MYHHX MPOIECIB 32
JOTIOMOTOF0 3BHUANHUX TU(epeHIiaTbHIX
piBHSHBb. AHANITHYHI Ta  HAOIIDKEHI
METOIU PO3B’sI3aHHS 3BUYANMHMX
JuQepeHiiatbHUX PiBHSHB.

MogentoBaHHs KOJIMBAJILHUX TPOILIECIB Ha
OCHOBI TOYHHMX METOJMIB pO3B’SI3aHHS
3BUYAHUX JHQEpeHIiaTbHAX PIBHIHD B
nporpamMHux cepenosuiax CKM Maple,
MATLAB.

MogenoBaHHs KOJIMBAIBHUX IPOLIECIB HA
OCHOB1 HAOJIMKEHMX METO/IIB PO3B’ I3aHHS
3BHYAMHUX TU(EpEeHLiaNbHUX PIBHSIHb B
nporpamMHux cepenosuiax CKM Maple,
MATLAB.

MatematnyHi Mojedi Ha OCHOBI CHCTEM
3BHYAMHUX AU epeHIiabHIX PiBHSIHb.

MopentoBanHs (i3UUHUX TIPOIECIB, IO
OMHUCYIOTBCS ~ CHUCTEMaMH  3BHYAWHUX
JuQepeHIianbHUX PiBHSAHB, B IPOrPAMHUX
cepenosumax CKM Maple, MATLAB.

MaremaTnyHi MoJedi Ha  OCHOBI
audepeHniaIbHUX PiBHSIHB y
YaCTHHHHX MOXiTHHX. PiBHsiHHS
MaTeMaTH4YHOI (Pi3WKH Ta IX Kiacudikaris.
Buau rpaHM4HMX Ta KpalloBUX 3anad.

Marematnusi Mozei Ha OCHOBI
IuQepeHiialbHuX PiBHAHb Yy YaCTUHHUX
HOXiJTHUX eJiNTHYHOI0 BUTY Ta METO/IH iX
pO3B’sI3aHHS.

MoientoBaHHsI CTaIllIOHAPHOTO PO3MOJLTY
TEMIIEpaTypd B IUIOCKIH IIacTUHI Ha
OCHOBI aHAJIITHYHUX METOIIB PO3B’I3aHHSI
3amadi [ipixme Ta Heiimana B mporpaMHAX
cepepoumax CKM Maple, MATLAB.

10

MopnentoBaHHs CTaliOHAPHOTO PO3IMOILITY
HANpYXEeHb B CTEPXKHAX 3 PI3HUMHU
mepepizaMd  Ha  OCHOBI  aHANITHYHUX




3/

HazBa pozniniB Ta Tem

Oo0csar ronuH

Ouna ¢opma HaBUAHHS

3aouHa popma HaBUAHHS

Jlekmist

JI3

113

CP

Jlekuis

J3

113

CP

2

3

4

5

6

7

8

9

10

METOJIB po3B’s3aHHA 3amaui Jlipixie Ta
Heitmana B mporpaMHHX cCepellOBHINAX
CKM Maple, MATLAB.

11

MaremaTnuni Mozeni Ha OCHOBI
IudepeHIiaTbHX PIBHAHD Y YaCTHHHHX
MTOX1THUX MapadoiYHOr0 BHIY Ta METOIH
iX po3B’s3aHHS.

12

MogentoBaHHS TEPMOJTUHAMIYHUX
MIPOIIECiB Ha OCHOBI pO3B’s3aHHS PIBHIHD
napaboiigaoro Buxy MetogoMm Dyp’e B
nporpamMHux cepenosuiax CKM Maple,
MATLAB.

13

Maremarnyni Mozenl Ha OCHOBI
JuQepeHIialbHuX PIBHAHb y YaCTUHHUX
MOXiTHUX  TrimepooJIiYHOr0 BHIYy Ta
METOJTU 1X PO3B’s3aHHSI.

14

MojenoBaHHsT XBWJIBOBHX IPOIECIB Ha
OCHOBI PO3B’si3aHHS PIBHSIHB
rinepOoIiYHOTO BUTY METONaMU
n’Anmambepa i @Dyp’e B TporpaMHHX
cepenosumax CKM Maple, MATLAB.

15

OCHOBH MeTOly CKiHYUeHHHX eJIeMEeHTIB i
HOro 3acTOCYyBaHHS B iHJKEHEPHHX
po3paxyHKax.

OCHOBHI TOHSTTA METOJY CKIHYCHHHUX
ereMmenTiB. JlokaimpHa Ta  rio0anbHa
MaTpuIli  KopcTkocTi. IIporHocTHyHa

16

OIIiHKA TOYHOCTI OTPIMYBaHUX PO3B’SI3KIB.
Buau CKIHYEHHUX €JIEMEHTIB. Ix
anmpoKCcUMaIlifHi BJIACTHUBOCTI, MexX1
3aCTOCYBaHHSI.

17

Ormsin mporpamMHoOro 3abe3neueHHs, M0
pealti3ye MeToJi CKIHYCHHHUX €JIEMEHTIB.

18

MogentoBaHHs CTAlliOHAPHOT 0
TEMITEpaTypPHOTO TOJIS B TUTOCKIH IIaCTHHI
CKJIQJIHOT TEOMETPUYHOI (OPMH METOJ0M
ckinuennux enemenTis B [IK ElCut.

19

MogentoBaHHs HECTALlIOHAPHOI' 0
po3MOAily  TeMmmepaTypd B IUIOCKIH
TUTACTHHI CKJIAJHOI TeOMEeTpUYHOI (opMu
MEeTOOOM CcKiHueHHUX enemeHTiB B [IK
ElCut.

20

UucenbHe MOJICNIOBAHHS  HAmpyKEHO-
neGOpMOBaHOTO  CTaHy  JeTaied  Ta
KOHCTPYKITiH B cepeToBUIIT Ansys.

21

MopenoBaHHsT TIOTOKY PiIMH Ta rasiB B
cepeoBHIili Ansys.

22

Metoau onTuMi3amii. Jliniitae
nporpaMyBaHHs. Bumy 3amad JiHIHHOTO
MpPOrpaMyBaHHS. CriertianizoBani
IporpaMHi MOIYJIi AJsl PO3B’sI3aHHS 3a/1a4
JHIHOTO IpOTpaMyBaHHSI.




3/

HazBa pozniniB Ta Tem

Oo0csar ronuH

Ouna ¢opma HaBUAHHS

3aouHa popma HaBUAHHS

Jlekmist

JI3

113

CP

Jlekuis

J3

113

CP

2

3

4

5

6

7

8

9

10

23

Po3B’s13anHg 3amay JIHIAHOTO
IporpaMyBaHHs 3a IONIOMOTOI0 HaI0YI0BH
«Tomryk PO3B’SI3KiB» TabJIMYHOTO
npouecopa Excel.

4

24

OcHoBHI 3aj1aui HeJliHiIHOro
nporpamyBaHHs. ['pamieHTHI METOIU Ta iX
peamizamiss B TaObIMYHOMY TpoLEecopi
Excel. CneuianizoBani nporpamMHi MomyJi
JUIT  pO3B’SI3aHHS  3a7a4  HEJIHIHHOTO
POTrpaMyBaHHSI.

25

Po3B’si3aHHA 3aa4 TOMIYKY JOKaTbHUX
EKCTPEMYMIB B 3aJa4ax
HENHIHHOT onTuMizanii 3a JOIIOMOIOK
crnerriaynizoBanux komana CKM Maple.

26

Oco0auBocCTI peadizartii METO/IIB
OararomapaMeTpUIHOT MOJIIMOJAIBHOL
oInTuMizarii.

27

Po3p’s3aHHA 3a7a4y MOUIYKY INIOOAIBHUX
eKCTpeMyMiB B  3a/ladyax  HeNiHIHHO1
IMOJIIMOIaTBHOL onTuMizarii 3a
JOTIOMOTOI0  CHEIIali30BaHOTO  IaKEeTy
Direct Search.

Bcroro

28

14

48

78




4. PeiiTHHrOBa cUCTEeMA ISl OLIHIOBAHHSA YCIIIIHOCTI 3100yBa4iB piBHsa PhD

Taomuusa 4.1 — OuiHOBaHHSA Ppe3yJbTATIB HABYAJBHOI JisIbHOCTI

3n100yBauiB piBasi PhD

MakcumainbHa KUIbKICTh OaiiB, SIKi MatOTh 3MOTy HaOpaTH 3700yBayl
piBHs PhD 3a koXHUN TeMaTUYHUN MOIYJIb
. Marematuuni | OcHoBH MeTOay Bcroro 3a
Metoaoaoriuni Maremaruini Mo/1eJTi HAa OCHOBI CKiHYEeHHHUX
Mozesi Ha OCHOBI . c . CEMECTP
NUTAHHA ABHYAHIX augepeHuiaib- | eJ1eMeHTIB i Horo Metoau
MOJeJTIOBAHHSA . HHX PiBHAHb Y | 3aCTOCYBAHHH B onTuMizauii
.. audepenuianb- .
npouecis i cucrem . YaCTHHHHUX iHKeHepHUX
HHUX PiBHSIHb .
NMOXiTHUX po3paxyHKax
2 10 15 13 10 50

MosxnuBe 4acTKOBE OIIHIOBAHHS BH/IB AISUTBHOCTI acIipaHTIB OYHOI (opMu
HaBYaHHS B 3aJICKHOCTI B1JI SKOCTI BUKOHAHHS 3aBJaHb (Taou. 4.2).

OuliHIOBaHHSA aKTUBHOCTI pOOOTH HA JIEKWIiAAX, Ta OLIIHIOBAHHS KOHCIIEKTY
JIeKIIH, a7 acmipaHTiB O04YHOI (pOpMM HaBUYaHHS BiOYBa€ThCS 3a HACTYITHUMH
KpUTEPISIMU:

— SKITO B KOHCIICKTI HasBHI OCHOBHI TEOPETHYHI ITOJOXKECHHS TEMH, IO
BUBUYAETHCSA, HABEJCHI MPUKIATU PO3B’sA3aHHS TUIOBHX 3a7ad, HAa MUTAHHSA TIO
JEKIIMHOMY MaTepiary 3700yBad BiamoBigae 0€3 MOMMIIOK, TO/II BiH oTpuMye 1 6ai;

— SIKIIO 3a 4Yac JIEKIIi1 3100yBad HIYOr0 HE KOHCIIEKTYBAaB, aji¢ Ha MUTAHHS
10 JISKIITHOMY MaTtepiaity BilMmoBiiae 6e3 MOMUIOK, BiH oTpumye 0,5 6aiis;

— SIKITO BIACYTHIM KOHCIEKT MaTepiaiy JEKI[li Ta BIAMOBIIl HA 3alUTaHHS
HE HaJIal0ThCs, 3100yBay oTpumye 0 6ais.

Hactynmaumu enemMeHTOM OIiHIOBAaHHS HaBYAJIBHOI ISUIBHOCTI € BUKOHAHHS
NpaKkTUYHUX poditr. Jlnsg acmipanTiB o4HOi (OpMH HaBYaHHS Tepen0adeHo
7 IpaKTUYHUX POOIT, KOJKHA 3 IKUX OLIHIOETHCS B 5 OaiB:

— SKIIO acHipaHT MPaBUILHO BUKOHAB MPAKTUYHY pOOOTY Ta HaJaB MOBHI
BIJIMTOBI/II HA 3aIUTAHHS MPH ii 3aXUCTI, BIH OTPUMYE 5 OaiB;

— SKIIO aCHipaHT MPABMWJIBHO BUKOHAB MPAKTUYHY pOOOTY, aje HE Ha/IaB
IIOBHHUX BIJNOBIAEH Ha IOCTaBJICHI 3alIUTaHHs — 4 Oat;

— SKIIO AacHipaHT MPaBWJIBHO BHUKOHAB TMPAKTUYHY pPOOOTY Ta Hajae
[IOMWJIKOBI BIIIOBIiAl — 3 Oaju.

BukonaHHs IHAMBIAYaJbHUX 3aBAaHb 3 TeM, SIKi BUHECEHI HA CaMOCTiiiHe
ONAaHYBAHHA OI[IHIOETHCS AHAJIOTIYHO /IO BUKOHAHHS ayJUTOPHUX MPAKTHYHUX POOIT.

IIpoxoaxenns tecty Ha niaaTgopmi LMS Moodle oriHtoeThbCst B IZICYMKY 3a
BC1 NpaBWIBbHI BiamoBial B 8 OaniB. OiHIOBaHHS BIAMOBiACH Ha KOXXKHE 3allUTaHHS
TECTy 3aJICKUTh BiJ] KUIBKOCTI 3amuTaHb B TeCTl Ta ix ckmamHocTi. Lli BimomocTi
HaBEJICH1 B KOMEHTapsX /10 TecTiB Ha tiaTtdopmi LMS Moodle.

10



Taoauus 4.2 — bajabHi OWIHKM JJIA €JIEMEHTIB KOHTPOJIKO 32 ceMecTp A/

3100yBaviB HAYKOBOI0 CTyIeHs1 04HOI (OPpMHU HABYAHHA

Maxkcu-
. . . Bcnoro 3a
. . . KiabkicTh MaJbHUH
EJjieMeHTH HABYAJBLHOI JisJILHOCTI cemecTp,
3aHATH 0aJ 3a BHA
0aau
po6oTH
AKTHBHICTh pOOOTH Ha JIEKIIiSIX, BEJICHHS
KOHCIICKTY JIEKITII 14 1 14
BukoHaHHS IPaKTHYHUX POOIT Ta 3aXHCT iX
MIPOTOKOJIIB 7 5 35
BukonanHs 1HIUBIIya IbHUX 3aBJaHb 3 TEM, SKI
BHHECEHI Ha CAaMOCTil{HEe OMaHyBaHHS 7 5 35
ITpoxomkenns Tecty Ha iatdopmi LMS Moodle 2 8 16
Bcrworo 100
3aoxouyBaJsibHi 6a/1u (HaykoBa po6oTa):
e [ligroroBka crarTi 10 myOikarii B
HAYKOBOMY BHJIaHHI 3 BHKOPUCTAHHSIM
OMAaHOBAHUX METOJiB KOMIT FOTEPHOTO
MOJICTIOBAHHS 1 10 10
e Hanmcanus pedepary 1 3 3
e [ligroroBka nmpe3eHTaIli 1 3 3
Bcboro makcumym 3a cemecTp a0 16

IlinroroBka crarti A0 nyo6aikauii B HAYKOBOMY BMIAHHI OIIIHIOETHCS
HACTYITHUM YUHOM:

— NIArOTOBKA CTaTTl, /1€ BUKIAJEHI PE3yJbTaTH BIACHUX JOCIIIKEHb 3
BUKOPHUCTAHHSAM OIMAHOBAaHUX METOMIB MOJEIIOBaHHS, III0 OTpUMasa MiJITBEPXKCHHS
OPUMHATTS [0 JAPYKY Yy BITUM3HSHOMY (axoBoMy BHAAHHI ab0 pELEH30BaHOMY
1HO3eMHOMY BuJaHHs — 10 OartiB;

- MIJTOTOBKA CTATTi, € BUKJIAJCHI Pe3yJbTaTH BIACHUX JOCIIIKEHb 0e3
CYTTEBOTO BUKOPUCTAHHSI METO/I1B KOMII FOTEPHOI0 MOJietoBaHHs — §...10 6artis;

— MiITOTOBKA CTAaTTI1, Ie BUKJIAJIEH] pe3yJIbTaTH aHATI3Yy TOCHIHKEHb 1HIITUX
HAYKOBI[IB 3 BUKOPUCTAHHSAM METOJIB KOMII FOTEPHOTO MOJIEIIOBAHHS, aJie 32 TEMOIO
CBOI'0 HAYKOBOTO JOCHIKEHHS — 6...8 0arniB.;

— M1JrOTOBKA CTATTI, JI€ BUKJIAJICH] PE3YyJIbTaTH aHAII3Y HOCIKEHb 1HIIINUX
HAyKOBIIB 3 BUKOPUCTAaHHSM METOJIB KOMII IOTEPHOIO MOJIENIIOBAaHHS, aje He 3a
TEMOIO CBOT'O HaYKOBOTO JOCIIIIKeHHS — 4...6 0aiB.;

— MIJTOTOBKA OTJISAJIOBOI CTaTTi, J€ OMNHCaHI METOAM KOMIT FOTEPHOTO
MOJICTTIOBAHHS — 2...4 Oaiu.

Hamucanns pedeparty OILiHIOETHCS HACTYITHAM YHHOM:

— HamucaHHs pedepary, e BUKIAACHI pe3yIbTaTH BIIACHUX JTOCHIKEHb 3
BUKOPUCTAHHSM OTIAHOBAHUX METO/IIB MOJICTFOBaHHS —3 0aju;
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— HanucaHHs pedepary, A€ BHUKIAJCHI pe3yJbTaTH aHali3y IHIIUX
JOCIIITHUKIB, ajle 32 TEMOK CBOTO HAYKOBOI'O JOCIHIKEHHS Ta BUKOPUCTAHHSIM
METO/11B KOMIT I0TEPHOTO MOJICTIOBaHHS — 2 0anu;

— HamucaHHd  pedepary, J€ ONUCAaHI METOAU  KOMII FOTEPHOTO
MOJETFOBaHHs — 1 Oair.

AcmipaHT Ma€ MATOTYBaTH Mpe3eHTallii 3a TEMOI CBOTO HAyKOBOTO
nociimxeHHs. [1iqroToBka nmpe3eHTaiiil OiHIETHCS HACTYITHUM YHHOM:

— IiIrOTOBKA MPE3eHTAallii, 3 HaJJaHHSIM ITOBHOI BiJIIIOBI/II HAa BC1 IUTaHHS —
3 Ganu;

— MIrOTOBKA Tpe3eHTallli, 3 HaJaHHAM HEMOBHUX a00 MOMMIKOBUX
BIJINMOBIICH HA YaCTUHY NTUTaHb — 2 OaJu;

— MirOTOBKA TIpe3eHTallli, 3 HaJaHHAM HEMOBHUX a00 MOMMIIKOBUX
BIIMOBIIEN HA BC1 NAUTAaHHA — | Oail.

MoskJIMBe 4aCTKOBE OI[IHIOBaHHS BUIIB AISUTbHOCTI ACiPAHTIB 3204HOi (hopmu
HaBYaHHS B 3QJICKHOCTI BiJl IKOCTI BUKOHAHHS 3aBJaHb (Tab. 4.3).

Tadoanusa 4.3 — bajbHI OWIHKH ISl €JIEMEHTIB KOHTPOJIIO 32 CeMecTp AJIA

3100yBaviB HAYKOBOI0 CTYINEeHs 3204HOI ()OpMH HABYAHHS

Makcu-
. . . Bceworo 3a
EneMeHTH HABYAJIBLHOI AiIJILHOCTI Kixpkicrs, MaabHuH cemMecTp,
3aHATH 0aj3a BUJ
po6oTH 0asm
AKTHBHICTb pOOOTH Ha JICKITISAX, BEACHHS 3 1 3
KOHCTIEKTY JICKIIIN
CamocrTiiiHe onaHyBaHHS TEOPETUYHOTO 11 1 11
MaTepiay 3 OKpEMUX TEM IporpaMu
BukoHaHHS NpakTUYHUX POOIT Ta 3aXUCT IX 3 5 15
MIPOTOKOJIIB
BukoHaHHS 1HAMBIAYaIbHUX 3aB/IaHb 3 TEM, 11 5 55
SIKl BUHECECHI Ha CAMOCTIMHE OTIaHyBaHHS
[Tpoxomkenns Tecty Ha miaTdopmi LMS 2 8 16
Moodle
Bceboro 100
3ao0xouyBaJsibHi 02/ (HAyKOBa po00oTa):
e Ilixroroska crarri 10 myOurikarii B 1 10 6
HAaYKOBOMY BHJIaHHI 3
BUKOPHCTAHHSAM OMAHOBAHUX
METO/IiB KOMIT FOTEPHOTO
MOJIETIIOBAHHS
e Hanucanus pedepary 1 3 3
e [linroroBka npeseHTamii 1 3 3
Bcboro Makcumym 3a cemecTp a0 16
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OuiHIOBaHHS aKTHUBHOCTI POOOTHM Ha JeKHiAX (SIKI MPOBOIATHCS IMiJA Yac
ayJIMTOPHUX 3aHATH) Ta OIIHIOBAHHS KOHCIICKTY JICKIIH, JJId acmipaHTiB 3a04HOI
(¢hopMu HaBUYAHHS BiI0YBAETHCS 32 HACTYITHUMH KPUTEPISIMH:

- SKIO B KOHCIIEKTI HasBHI OCHOBHI TEOPETHYHI IOJOXKEHHS TEMH, IO
BUBYAETHCS, HABEJCHI TPHUKIAAM PO3B’S3aHHS THUIIOBUX 3aJlady, Ha IMHTAHHSA II0
JEKIIMHOMY MaTepiaiy 3700yBay BiMOBigae 0€3 MOMUIIOK, TO/II BiH oTpuMye 1 6ai;

- SKIIO 32 4Yac JIEKIi1 3100yBad HIYOT0 HE KOHCIIEKTYBAaB, aji¢ Ha MUTAHHS
0 JISKIITHOMY MaTtepiany BiMoOBiiae 6e3 MOMWIOK, BiH oTpumye 0,5 Gaiis;

— SIKIITO BIACYTHIN KOHCIIEKT MaTepiaiy JEKIii Ta BIAMOBIIl HA 3allUTaHHS
HE HaJalThes, 3100yBay oTpumye (0 6ais.

OuiHOBaHHS SKOCTI CaMOCTIMHOTO OITAHYBaHHS TEOPETUYHOTO MaTrepialy 3
OKpPEMHUX TEM MPOTrpamMu JJisl acHipaHTiB 3a04Hoi GopMHU HAaBYAHHSI BiI0yBa€THCS 3a
HACTYITHUMH KPUTEPISIMHU:

- SKIO B KOHCIIEKTI HasBHI OCHOBHI TEOPETHYHI IOJOXKECHHS TEMH, IO
BUHECCHA HAa CaMOCTIHE ONaHyBaHHS, HABEJCHI NMPHUKIAJAH PO3B’SI3aHHS THIIOBUX
3a/1a4, Ha UTAHHS 110 JICKIIHHOMY MaTepiaity 3100yBad BIAMOBIae 6€3 TOMUIIOK, TOI1
BiH oTpumye 1 Oan;

— SIKIIIO KOHCIIEKT TEeMH BIJICYTHIM, ajie Ha MUTaHH 3 I1i€i TeMu 37100yBay
BiJiMoBigae 6e3 MOMUIIOK, BiH oTpumye 0,5 6ais;

— SKIIO BIJACYTHIA KOHCHEKT TEMH Ta BIJANOBI Ha 3alUTaHHS HE
HaJAI0ThCs, 3100yBay oTpumye 0 Oais.

Hacrynmaumu enemMeHTOM OIiHIOBAaHHS HaBYAJIBHOI ISUIBHOCTI € BUKOHAHHS
NpPaKkTUYHUX Po6iT. [l acmipanTiB 3a04HOi (QopMU HaBYaHHS TiependadeHo
3 OpakTUYHUX POOOTU MiJ Yac ayAUTOPHUX 3aHATh, KOXKHA 3 SKUX OI[IHIOETHCS B
5 GamiB:

— AKIIO acHipaHT MPaBUIILHO BUKOHAB MPAKTUYHY poOOTY Ta HaJaB MOBHI
BIJINOBI/1 HA 3alMMTaHHS MPH i1 3aXUCT1, BIH OTPUMYE 5 OaiB;

- SKIO acIipaHT MPaBUJIbHO BUKOHAB MPAKTUYHY pOOOTY, ajic HE HajaaB
IIOBHUX BIJNOBIACH Ha IOCTaBJICHI 3alIMTaHHs — 4 Oalu;

- SKIIO AacHipaHT MPaBWIBHO BUKOHAB IPaKTHYHY pOOOTYy Ta Hajae
IMOMHMJIKOBI BIAITOBIII — 3 Oajm.

BukoHaHHS IHAMBIAYaJbHHUX 3aBAAHb 3 TeM, Ki BUHECEHI Ha CaMOCTilHe
ONAHYBAHHA OL[IHIOETHCS AHAJIOTIYHO IO BUKOHAHHS Ay JUTOPHUX MPAKTUYHUX POOIT.

IIpoxoxxenns tecty Ha miaargopmi LMS Moodle oniHioeTbest B IACYMKY 3a
BC1 MpaBWIbHI BiANMOBIAI B 8 OaniB. OLiHIOBaHHS BIJANOBiACH Ha KOXXHE 3allMTaHHS
TECTy 3aJeKHUTh BiJI KUIBKOCTI 3alMTaHb B TeCTl Ta iX ckiamHocTi. L1 BimomocTi
HaBEJICHI B KOMEHTapsX J10 TecTiB Ha miaTtdhopmi LMS Moodle.

IMinroroBka crarti A0 myoOJikamii B HAYKOBOMY BHJIAHHI OIlIHIOETHCS
HACTyITHUM YHHOM:
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= HIArOTOBKA CTAaTTl, /1€ BUKIAJIEHI PE3yJbTATH BJIACHUX JOCIIIKEHb 3
BUKOPHCTaHHSAM OIAHOBAaHUX METOMIB MOJIEIIOBaHHS, III0 OTpUMaJa IiITBePKSHHS
OPUUHATTS 0 JPYKY Y BITYM3HSHOMY (haxoBOMY BHJAHHI ab0 pPEIEH30BaHOMY
1HO3eMHOMY BuJaHHs — 10 GaitiB;

— MiJTOTOBKA CTATTi, JIe BUKJIAJACHI Pe3yJIbTaTh BJIACHUX JOCIIKEHb 0e3
CYTTEBOTO BUKOPUCTAHHS METOJIIB KOMII IOTEpHOI0 MojietoBaHHsg — §...10 6aitiB;

— MiJrOTOBKA CTATTI1, JIe BUKJIAJIEH1 pe3yJIbTaTH aHAI3Yy TOCHIKEHb 1HIITUX
HAYKOBIIIB 3 BUKOPUCTAHHSAM METOJIB KOMII FOTEPHOTO MOJICIIOBAHHS, aJie 32 TEMOIO
CBOI'0 HAYKOBOT'O JOCIIKEHHS — 6...8 0ari.;

- M1rOTOBKA CTATTI, JIe BUKJIAJICH] pe3yJIbTaTH aHAII3y JHOCIIIKEHb 1HIIINX
HAyKOBI[IB 3 BHKOPHCTAaHHSM METOIB KOMII IOTEPHOTO MOJCIIOBaHHS, aje He 3a
TEMOIO CBOT'O HaYKOBOTO JOCIIIKCHHS — 4...6 0aiB;

- MIJTOTOBKA OTJIAJIOBOi CTaTTi, JE€ OMHCaHI METOAM KOMII FOTEPHOTO
MOJICJTIOBAaHHA — 2...4 Oaju.

Hamnucanns pedeparty OLIHIOETHCS HACTYITHUM YHHOM:

- HamucaHHs pedepary, /e BUKIaACHI pe3yIbTaTH BIIACHUX JIOCITIKECHb 3
BUKOPUCTAaHHSM ONTAaHOBAHUX METO/IIB MOJICITFOBaHHS —3 0aju;

— HanucaHHs pedepary, J€ BHUKIAJICHI pe3yJbTaTH aHaJi3y IHIIUX
JOCJIITHUKIB, aJle 3a TEMOI CBOI'O HAYKOBOTO JOCIIDKEHHS Ta BUKOPHUCTAHHIM
METO/IIB KOMIT FOTEPHOT'0 MOJICIIFOBAHHS — 2 OaJIu;

- HamucaHHs  pedepaTy, 1€  ONHCaHl METOAM  KOMIT FOTEPHOIO
MOJETFOBaHHs — 1 Oair.

AcmipaHT Ma€ MATOTYBaTH Mpe3eHTalii 3a TEMOI CBOTO HAyKOBOTO
nociipkeHHs. [1igroToBka npe3eHTaiil OiHIETHCS HACTYITHUM YHHOM:

- MirOTOBKA Mpe3eHTallii, 3 HaJJaHHsIM MTOBHOI BiJIIOBI/II HA BCl MUTAHHS —
3 Ganu;

- MITOTOBKAa TMIPEe3€HTallli, 3 HaJaHHAM HEMOBHUX a00 IMOMMJIKOBUX
BIJINMOBIICH HA YaCTUHY NMUTaHb — 2 OaJu;

- MIJTOTOBKAa IIPE3CHTallli, 3 HaJaHHAM HEMOBHUX a00 IMOMMJIKOBUX
BIZIITOB1ZIEN HA BCl mATAHHA — | Oail.
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5. 3aco0m AiarHOCTHKM Ta MUTAHHS 1JIsl MIPOBEAEHHS MiICYMKOBOI0 KOHTPOJIIO
3HAHb

Jlyist mepeBipkH 3HaHb y 37100yBayiB BUIIOI OCBITU MPU BUBUYCHHI TUCHUILIIIHA
«KoMIT’toTepHE MOJICTTIOBaHHS CUCTEM Ta MPOIECIB CYTHOBUX CHEPTCTHYHUX CUCTEM 1
KOMILICKCIBY» BUKOPHCTOBYIOThCS:

- CKCIPEC-ONMUTYBAHHS Ha JICKITIAX;

- BHKOHAHHS Ta 3aXUCT IMPAKTHIHUX POOIT;

- €K3aMEH.

OuiHroBaHHS 3HaHb 3/100yBayiB BHUINOI OCBITH 3J1MCHIOETHCS BIAMOBIIHO [0
«ITomoxeHHsT TPO OpraHizaiilo OCBITHBOIO Tpolecy XEpPCOHCHKOI JeprKaBHOI
MOPCBHKOI aKajaeMii».

5.1. IluTtanHs A5 NiATOTOBKH 10 MiICYMKOBOI0 KOHTPOJIIO 3HAHD

l. SIKy CTpYKTypy MaroTh 3BHYaiiHI JiHIMHI TudepeHiiaabHl pIBHSIHHS 31
CTaIMMH KOe(IiLI€EHTaMU?

2. ki i3uyHl MpoLEeCH MOXXYTh ONHMCYBATHCS 3BHYAWHMMM JIIHIHHUMU
mudepeHIiaTbHUMU PIBHAHHIMHU 31 CTATUMU Koe(ilieHTaMu?

3. Ay CTpyKTypy Mae€ 3arajbHUNA pPO3B’SI30K 3BUYAMHOTO JIIHIHHOTO
U epeHIiaIbHOTO PIBHSHHSA 31 CTAIMMU KoedilieHTaMu?

4 Ax  dopmymroerbess  3amaya  Komri s 3BUYAHOTO  JIIHIHHOTO
nudepeHIiaTbHOTO PIBHSIHHSA 31 CTATUMHU KoedimieHTaMu?

5. Ak KopeHl 3BUYANMHOTO JIHIMHOTO OJHOPITHOTO JU(dEepeHIliaIbHOTIO
PIBHSHHS 31 CTaTUMH KOe(iIiEHTAMH BIUITMBAIOTh HA CTPYKTYPY HOT0 PO3B’SI3KY?

6. Ske nepeTBOPEHHS HA3UBAETHCS NEpeTBOpEHHAM Jlamaca?

7. Sxa dyHKIis Moke OyTH OpUTIHAIOM?

8. SIK TOYaTKOB1 YMOBHU BPaxOBYIOThCS B ONIEPATOPHOMY METO1?

9. Slka ocHOBHa iiesl OepaTOPHOro METOTY?

10. Ski MeTou po3B’I3aHHS 3BUYAHUX AU epeHIialbHUX PIBHAHb BXOISTh
1o 616mioTeku meroAiB komauau dsolve CKM Maple?

11. Sxi rpadiuni komanau BukopuctoBytotbes CKM Maple nis Bizyanizaiii
KOJIUBAJILHUX MPOIIECiB?

12. Sxi 3a1a41 HA3UBAKOTHCA CTAI[IOHAPHUMU Ta HECTAI[lOHAPHUMU?

13. Sxi ICHYIOTh BUAM TPAHUYHUX 3312497

14. Sk hopMyITIOIOTECS TPAaHUYHI YMOBH MEPIIOTO POy ?

15. Sk hopMyITIOIOTECS TPAaHUYHI YMOBH JAPYTOTO PO ?

16. Ax popmynIOI0THCS TPAaHUYHI YMOBU TPETHOTO POIY?

17. Sk opmyIIOIOTECS TPAaHUYHI YMOBU YETBEPTOTO POIY?

18. SIKi piBHSHHS BIZHOCATH A0 PIBHSIHb MAaTeMaTU4YHOI (Di3UKN?

19. SK1 ICHYIOTh BUAM PIBHSIHb MaTEMAaTUYHOI (P13UKHU?

20. SK BUKOHY€ThCA KJIacH(iKallisl piIBHIHb MaTeMaTUYHOI (Pi3UKHU?

21. Ha3BiTh THHOBI (i3uuHI 200 XIMIYHI HPOLECH, SIKI MOJENIIOIOTHCS 3a

JOTIOMOT'O0 KOKHOT'O BUJTy PIBHSIHb MaT€MaTUYHOI (P13UKH.
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22. SAxuii MEeToJ MOXKE 3aCTOCOBYBATHCS JJIA AHAIITUYHOTO PO3B’SI3aHHS
nu(epeH1aTbHOrO PIBHAHHS B YACTUHHUX MOX1JHUX Mapa0doIIgyHOro TUIY?

23. Onuiiith OCHOBHY i/iet0 MeToty Dyp’e.

24. Sk oOuparorbest OazucHi QyHkuIi B MeTonl Pyp’e B 3alE€KHOCTI BiJ
TPAHUYHUX YMOB?

25. ki mepeBaru Ta HeJoJIKU MeToy Dyp’e?

26. SIki MeToAM MOXKYTh 3aCTOCOBYBATHCS MJisi HAOIMKEHOTO PO3B’SI3aHHS
nudepeHIiaIbHOTO PIBHIHHS B YaCTUHHUX MOX1THUX MapaboIiyHOTO THITY?

27. Sxuii MeToJ MOKEe 3aCTOCOBYBATHCS JII AHAIITUYHOTO PO3B’SI3aHHS
nuepeHIliaTbHOTO PIBHSHHS B YACTUHHUX MOX1JHUX TIEepOOIIYHOTO TUITY?

28. Sxi MeToaM MOXYTh 3aCTOCOBYBATHCS NJisi HAOIMKEHOTO PO3B’SI3aHHS
IU(EepeHLiaJbHOrO PIBHAHHS B YACTUHHUX MOX1THUX TiNepOOoIiYHOrO TUITY?

29. SK1 MEeToAM MOXYTh 3aCTOCOBYBATHCS JJIsl aHATITUYHOI'O PO3B’S3aHHS
T epeH1aIbHOrO PIBHAHHS B YACTUHHUX MOXIJHUX €INTUYHOrO TUITY?

30. SIki MeToAM MOXKYTh 3aCTOCOBYBATHCS IJisi HAOIMKEHOTO PO3B’SI3aHHS
nuepeH1aTbHOrO PIBHAHHS B YACTUHHUX MOXIJHUX €MNTUYHOrO TUIY?

31. OnuuriTe OCHOBHY 17et0 MeToay byOHoBa-I"anbopkina.

32. Ax oOuparoThes 6asucHi ¢yHKIli B Meronai byOHoBa-I'ambopkiHa B
3JIEKHOCTI BiJ] TPAHUYHUX YMOB?

33. SAxi mepeBaru Ta HeJ0JIKKM MeToy byOHOoBa-I abopkina?

34. Hapenite mnpuknagu QyHKIIIOHATIB, IO MIHIMI3YIOTBCS B METO/II

by6HoBa-I"anbopkina, s TpaHUYHHX 3a71a4 3 OudepeHIliaTbHUMHA PIBHSIHHSIMHU B
YAaCTUHHHX IMOX1JHUX KOHKPETHUX THIIIB.

35. OnuIriTe OCHOBHY ifieto MeToy PiTra.

36. Ak oOuparoTbess Oa3ucHi QyHKIT B MeToal PiTiia B 3aJIeKHOCTI BIJ
IPAHUYHUX YMOB?

37. ki mepeBaru Ta HeJ0JIIKU MeToy Pitia?

38. Hagenite npukiiagu (yHKIIOHAIB, IO MiHIMI3YIOThCsl B MeTo1l PiTia,

JUIS. TPAHUYHUX 3a7lad 3 AUEepeHIlialbHUMUA PIBHIHHAMH B YaCTUHHUX TMOXITHUX
KOHKPETHUX THIIIB.

39. Axwii icHye 3B’ 130K Mk MeTogamu byoHoBa-I"anpopkina ta Pitia?

40. Axwit icHye 3B’ 130Kk Mk MeTogamu byoHnoBa-I"anpopkina Ta dyp’e?

41. OnuIIiTe OCHOBHY 171€f0 METOly CKIHUCHHUX €JIEMEHTIB.

42. Sxi iICHYIOTh BUJU CKIHYCHHUX CJIEMEHTIB 32 TE€OMETPUIHOIO (popMOI0?

43. Sxi iCHYyIOTh OOMEXEHHS Ha TeOMETpUYHYy (OpPMY EJIIEMEHTIB, IO
BUKOPHCTOBYIOTHCSI B METO[I CKIHUCHHHUX €JIEMEHTIB?

44. SKki ICHYIOTh BUAM CKIHUEHHUX €JIEMEHTIB 3a CTETICHSIMU MOJTTHOMIaTbHUX
0a3ucHUX QyHKIINA?

45. ki GpyHKIIIT HA3UBAIOTHCA 0A3UCHUMH B METO1 CKIHUCHHUX €JIEMEHTIB?

46. Ski QyHKUIT MOXYTh BUKOPUCTOBYBATUCS B SIKOCTI 0a3MCHUX B METOI
CKIHYCHHUX €JICMEHTIB?

47. Sk OyyeThCs JIOKaJIbHA MATPUIIS AKOPCTKOCTI CKIHUEHHOTO eJleMeHTa?

48. Ax OynyeTbes Ti00anTbHA MATPHIl JKOPCTKOCTI B METOMA1 CKIHYEHHHX
€JIEMEHTIB?

49. OnumIiTe OCHOBHY 17I€10 METOAY TPUAHTYJISAIT 3aMKHEHUX 00JIacTeit?

16



50. Ak kiacuQiKyrOTbCs CKIHYEHHI €JEMEHTH CTOCOBHO HAasiBHOCTI Ta
BIJICYTHOCTI BHYTPIIIHIX BY3JIiB?

51. SIK BUKOHYETBCS OIepalisi KOHAEHCAallll B METO/I1 CKIHUEHHHUX €JIEMEHTIB?

52. SK OLIHIOIOTHCA aMPOKCUMAIIliH1 BIACTUBOCTI CKIHUEHHUX €JIEMEHTIB?

53. [Ilo Take cimijg MaTPUIl KOPCTKOCTI?

54. Sk obumnctoeTbes yncio ['pama 1j1st MaTpHill JKOPCTKOCTI?

55. Ax yucno I'pama MaTpuin )KOPCTKOCTI €JIEMEHTY BIUIMBA€ Ha TOYHICTH
pO3B’s3KY?

56. Sk 00UUCTIOETHCS YHCIIO 00YMOBIICHOCT1 MaTPHIIl )KOPCTKOCTI?

57. Sx yncino oOyMOBJIEHOCTI MATPHIll KOPCTKOCTI €IEMEHTY BIUIMBAE HA
TOYHICTh PO3B’A3KY?

58. SIxi Bu 3HaeTe koMepIiiiHi mporpamMHi MPOAYKTH, L0 PEali3yl0Th METOA
CKIHYECHHUX E€JICMEHTIB?

59. Slxe Bu 3HaeTe BUIbHE IpOrpaMHe 3a0e3MEyYeHHs, 10 peali3ye METOJ
CKIHYCHHUX €JICMEHTIB?

60. SIkuM pIBHSIHHSIM OMHCYETHCA MJIOCKE CTAlllOHApHE TEIIOBE MoJie?

61. Sx B mudepeHUIaIbHOMY PpIBHSHHI BpPaXOBYEThCS HAABHICTH abo
BIJICYTHICTh JDKepeJia Teria B TOCKyBaH1i 0061acTi?

62. Ax B audepeHmiaIbHOMY pPIBHSHHI BpaxOBYEThCS HAsSBHICTh abo

BIJICYTHICTh CTOKY B JOCJIIJDKYBaHiH 001acTi?
63. SIKy CTpyKTypy Mae piBHSHHS, III0 OMUCYE Mpoliec 1udy3ii?

64. SIKy CTpyKTypy Ma€ piBHSHHS M1JIKOi BOJU?

65. SIky cTpykTypy Mae piBHIHHA byccinecka?

66. SIkuM PpIBHSHHSM OIHCYETHCS KPYUYEHHS TMPYKHOTO MPU3MATHIHOTO
CTEPKHA?

67. SIK BpaxoBY€ThCS HASABHICTh OCBOBOI CUMETPIT y JOCIIKYBaHOi 001acT1
B METO/I1 CKIHUEHHUX €JIEMEHTIB?

68. SIk BpaxoBYIOTbCSI TPaHUYHI YMOBHU IIPU 1MOOYI0BI MaTPHUII1 > KOPCTKOCTI B
METO/Il CKIHUEHHUX €JIEMEHTIB?

69. Sxi piBHSIHHS BXOJSTh 10 ckiaay piBHsSHb HaB’e-Ctokca?

70. [Ilo Take uncno PeitHonbaca?

71. Sk BennumHa 4ucia PelHoiplca BIUIMBAE Ha aHAJIITUYHO TOYHHUN
po3B’s130K piBHSHB Hap’e-CToKca J7151 TNIOCKOTO MOTOKY ?

72. Ski 3aa4i BITHOCATBCS 10 33724 JIHIMHOTO MpOorpamMyBaHHs?

73. Sxi icHYI0Th (JOpMHU 3aMHUCy 3a/1a4 JIHIHHOTO POTPpaMyBaHHS?

74. Sk mepeiiTu BiJ 3a/1a4i MOLIYKY YMOBHOTO MaKCUMyMY J0 3a/1a4i MOIIYyKY
YMOBHOT'O MIHIMyMY?

75. SAxi Bu 3HaeTe MmeTonu po3B’sa3aHHs 3a]ad JIHIMHOTO MporpaMyBaHHA?

76. Slka OCHOBHa 17esl CUMILIEKC-METOTY ?

77. Sk OOUUCITIOIOTHCS OLIHKY CTOBIIIIB MATPHUIIl B CUMILIEKC-METO/I1?

78. Sk 0OUUCTIOIOTHCS OLIHKU PSAIKIB MATPUIIl B CUMILIEKC-METO1?

79. SIK1 0cOOIMMBOCTI MArOTh CUMIUIEKC-TAOIUII 1A 3a/1a4 3 HECKIHYEHHOIO
MHOKHHOIO PO3B’SI3KIB?

80. Sxi 0coOIMBOCTI MalOTh CUMIUICKC-TAOMMUIN JJIs 3a71ad 3 BiJICYTHICTIO
PO3B’SI3KY?
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81. Yum BIOPI3HAIOTBCS 3aJayl MOIIYKY YMOBHOTO Ta O€3yMOBHOIO

eKCTpeEMyMYy?

82. Sk iHCTpyMEHTH TabiMuHOTOo Mpoiecopa Excel BUKOpUCTOBYIOThCS 1S
PO3B’s3aHHS 3a]a4 JIIHIHOTO MporpaMyBaHHA?

83. Sxi xomangu CKM Maple BUKOpUCTOBYIOThCA AJI PO3B’sI3aHHA 33724
JHIMHOTO TTporpaMyBaHHS?

84. Axi iHcTpyMeHTH TabauuHOoTro nporiecopa Excel BUKOPHUCTOBYIOThCS JIst
PO3B’s3aHHS 3a]1a4 HEJIIHIHOTo MporpaMmyBaHHA?

85. Sxi xomangu CKM Maple BUKOpUCTOBYIOTHCS IS PO3B’sI3aHHA 3374
HEJTIHIHHOTO IPOrpaMyBaHHS?

86. [ToHSATTS TIPO ITOYUCTIOBE JIIHIITHE MPOTrpaMyBaHHSI.

87. B womy monsirae ocHoBHa iaest metoxy ['omopi?

88. B yoMy nosisirae ocHOBHa 11€s1 METO/y BITOK Ta FpaHuIli?

89. Ski  eBpUCTHYHI METOAM pO3B’A3aHHA 3aJay  IIJIOYUCEIBHOIO
nporpaMmyBaHHs Bu 3Haere?

90. OnuiuiTe OCHOBHY 1/1€10 METOAY HAMIIBUIIIOTO CIYCKY.

91. OnuiiTh OCHOBHY 1JIEF0 METOAY IMOKOOpAMHATHOro crhycky [aycca-
3eiiens.

92. OnuuIiTe OCHOBHY 17I€I0 METOY CIPSKEHUX TPAII€HTIB.

93. Sk it rpaiiEeHTHUX METOIB AOLUIBHO OOMPATH MOYaTKOBY TOUKY?

94. Komu B rpafiieHTHUX METOJaX BUHUKAE 3aIlIUKIIFOBAHHS ?

95. Axi B 3HaeTe cmocoOM 3armoOiraHHsS 3allUKIIOBAHHIO T'Pai€HTHHUX
MEeTOIB?

96. VY yomy nossirae OCHOBHA 1]1es1 METO1y MHOXHUKIB Jlarpanxa?

97. Sk popMyrO€eTHCSA HEOOX1/IHA YMOBA ICHYBaHHSA €KCTPEMYMY B TOUIII JIsI
(GyHKUIT KITBKOX apryMEHTIB?

98. Onumite Metomu po3p’szanHs 3JIII, mo peanmizyroTbecs KOMaHIOKO
NLPSolve B8 CKM Maple?

99. Onumite Metoau po3B’sizanHs 3JIII, mo peani3yloThbCsi KOMAaHJOKO
QPSolve 8 CKM Maple?

100.  SIxe npusnaueHHs nakety «llomryk po3s’g3KiB» B TAOIMYHOMY IIPOLIECOPI
Excel?

18



1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

6. PexomenoBana jireparypa

OcHoBHa JiTeparypa:

Apytionsin H. X., A6pamsn b. JI. Kpyuenue ynpyrux ten. M.: ®dusmarrus,
1963. 686 c.

bab6akos U. M. Teopus konebanuii. M. Hayka, 1968. 560 c

bepesun U. C., KunkoB H. A. Meroas! Beruucienuii. T. 1. M.: Hayka, 1966.
632 c.

bunepman B. JI. [lpuxnannas Teopus MexaHn4eckux kojebanuii. M: Bricmias
mKoJja, 1972, 416 c.

Bramgumupos B.C. YpaBuenus maremarnueckoit ¢pusuku. M.: Hayka, 1981. 512 c.
I'onuapos B. JI. Teopus uHTEpHOAMpOBaHUS U NMpUOIMKeHUs (QyHKUMA. M.:
I'octexm3mar, 1954. 358 c.

Komeu A.U. [IpakTrueckoe perieHue ypaBHEHUM MaTeMaTnuecKo Pu3nuku. M.
N3n-so MI'Y, 1986. 160 c.

Koumskos H.C., I'muuep O.b., CmupHoB M.M. VYpaBHEHHS B 4YacCTHBIX
IPOM3BOJIHBIX MaTeMaTnueckoi ¢pusuku. M.: Beicias mkona, 1970. 712 c.
Mapuyk I'. 1. MeTtobl BeruucauTelIbHON MmatemaTuku. M.: Hayka, 1977. 456 c.
[Tepectiok M.O., Mapusneus B.B. Teopis piBasiHb MaTematuuHoi ¢izuku. K.:
JIn61ap, 2001. 334 c.

[TerpoBckuii W.I'. Jlekiuu 00 ypaBHEHHUSX C YACTHBIMH MPOU3BOAHBIMH. M.:
®duszmarrus, 1961. 400 c.

Tapacuk B. II. MaremaTtnyeckoe MOAEIMPOBAHUE TEXHUYECKUX CHUCTEM.
MuHnck: U3narensctBo «Juzain [TPOy», 2004. 640 c.

TuxonoB A.H., Camapckuii A.A. YpaBHeHUs] MaTeMaTH4EeCKOW (Pu3nKu. M.:
Hayka, 1966. 724 c.

®netuep K. Uucnennsie MeToAbI HA OCHOBE MeToj1a ['anepkuna. M.: Mup, 1980.
352 c.

Bender Edward A. An Introduction to Mathematical Modeling (Dover Books on
Computer Science). Mineola, New York: Dover Publications, INC, 2000. 272 c.
Heinz, Stefan. Mathematical Modeling. Springer Science & Business Media,
2011. 460 p.

AtretkoB A. B., 'ankun C. B., 3apyoun B. C. Meroasl ontumuzanuu. M.:
m3narensctBo MI'TY um. baymana, 2003. 440 c.

INanmnarep P. MeTton koHeuHbIX 3seMeHTOB. OcHOBBI. M.: Mup, 1984. 428 c.
3enkeBnd O. MeTo1 KOHEUHBIX 2JIEMEHTOB B TeXHUKE. M.: Mup, 1975. 541 c.
3enkeBud O., Mopran K. Koneunsie 35emMeHTsl M anmnpokcumanusa. M.: Mup,
1986. 318 c.

Konnop k., bpe66ua K. MeTtoa KOHEUHBIX 3JIEMEHTOB B MEXAHUKE KUJKOCTH.
M.: Cynoctpoenue, 1979. 246 c.

Kopree B. I'. CxeMbl Me€TO/a KOHEUYHBIX DSJEMEHTOB BBICOKHX MOPSIKOB
ToyHOCTH. JI.: u3a-Bo JleH. yn-ta, 1977. 208 c.

JIamenko WM. H. JluneitHoe w HenuHenWHOEe mnporpammupoBanue. K.. Buma
mkona, 1975. 456 c.

Mapuyk I'. 1. MeToasl BeruncinuTenbHoi MmateMatuku. M.: Hayka, 1977. 456 c.

19



25.

26.

217.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.
38.

39.

40.

4].

42.

Mutuenn 3., Yaut P. MeToa KOHEUHBIX 2JIEMEHTOB 1Sl yPABHEHUH C YACTHBIMHU
npou3BoaHbIMHA. M.: Mup, 1981. 216 c.

MosmuanoB U. H., Hukonenko JI. /. OCHOBBI Me€TO/1a KOHEUHBIX dJIeMEeHTOB. K.:
HaykoBa gymka, 1989. 272 c.

Hoppu ., ne ®pus XK. BeeneHne B MeTON KOHEYHBIX 371eMeHTOB: [lep. ¢ aHr.
M.: Mup, 1981. 304 c.

Onen [Ix. KoneuHble 371eMEHTHI B HEJTMHEHHOM MEXaHUKE CIUIOMIHBIX cpea. M.:
Mup, 1976. 464 c.

[TanoBko . I'. OcHoOBBI TpUKIaAHOW Teopuu Kojebanudt u ynapa. JI.:
Mammunoctpoenue, 1976, 320 c.

[TanoBko 4. I'., ['y6anoBa U. . YcToitunBOCTh 1 KOJIEOAHUS YIIPYTUX CUCTEM.
M.: Hayxka, 1979. 384 c.

Crpenr I'., ®ukc [Jx. Teopus meTona KOHEUHBIX 21eMeHTOB: Ilep. ¢ anrm. M.:
Mup, 1977. 350 c.

Cosapne @. MeTo KOHEUHBIX 3JIEMEHTOB ISl AJUIMITAYECKUX 3a/1ad. M.: Mup,
1980. 512 c.

Tumomenko C. I1. Konebanus B unxxenepHom ene. M.: Hayka, 1967. 444 c.
[ITabpos H. H. MKD B pacuerax paeraned TemioBbIx nBurareincit. JI.:
Mammunoctpoenue, 1983. 212 c.

Adby P. Introduction to Optimization Methods. London: Chapman and Hall,
1975.

Fletcher R. Practical Methods of Optimization. New Jersey: John Wiley & Sons,
2000. 450 p.

Singiresu Rao. The Finite Element Method in Engineering. Elsiver. 2005. 686 p.
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.

[onarkoBa Jiteparypa:

43.

44.

45.

46.

bunanze A.B., Kamunnuenko b.®. COopHuK 3aiad 1O ypaBHEHUSIM
maTeMatuyeckol ¢puszuku. M.: Hayka, 1977. 224 c.

bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuk 3agady 10
maTematuyeckol ¢usuke. M.: Hayka, 1980. 668 c.

Hemunosuu b. I1., Mapoun 1. A., lllyBanosa 3. 3. UuclieHHbIE METO/IbI AaHATU3A.
M.: Hayka, 1967. 368 c.

€ukano 0. B. Bukopucranus cydacHux iH(OpMAIHHUX TEXHOJOTIH TpH
BUBYCHHI MEXaHIYHUX KOJUBaHb. 30ipHux Haykosux npayv Kam'sneyo-
Ilooinbcvkoco nayionanvhoco yuisepcumemy imeni leana Ociecnxa. Cepis:

20



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

lleoacociuna. 2005. Ne 11. C. 198-202. DOI: https://doi.org/10.32626/2307-
4507.2005-11.198-202 099968

Kpunuk JI. B., borau 1. B., [IpokornoBa M. O. OGuuciioBagrHa MaTeMaTHUKa.
[HTEpHONAIisA Ta anmpoKCHMaIlis TAaONWMYHUX JaHUX: HaBYAIBHUHU ITOCIOHUK.
Binnung : BHTY, 2013. 111 c.

CmupHoB M.M. 3anauu 1o ypaBHeHHUsIM MateMatuyeckor ¢pusuku. M.: Hayka,
1968. 112 c.

Tumomenko C. IL., Sur 1. X., Yuep V. Konebanus B unxkenepuom jene. Ilep.
c aurn. JI. I'. Kopueituyka. [Tox pen. 3. W. I'puromoka. M.: MammHocTpoeHnue,
1985. 427 c.

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.

bapeincekuit A. @., OnekciB I. ., Kpynka 3. 1. ta iH. Marematuune
nporpamyBaHHs: Hapuanpuuii mociOHuk. JIpBiB: HamioHnansHuil yHIBEpCUTET
«JIpBiBCchKka momiTexHika» (IHpopmariiiHO-BUgaBHUYUN TIEHTP «[HTEIEeKT+»
[HCTUTYT MicHsAUIIIOMHOI OCBITH) «IHTenekT — 3axiay, 2004. 448 c.

bex O. B., I'opogus T. A., lllepbak A. ®. MaremMatuyHe NpoOrpaMmyBaHHS:
Hapuanpuwmii mociouuk. JIpBiB: «Marnomis 2006», 2007. 200 c.

bex O. B., T'opogusa T. A., lllepbak A. @. 306ipHUK 3a/a4y 3 MATEMAaTHYHOTO
nporpamyBaHHs : HaBuanbnuii nociOHuk. JIbBiB: «Marnomist 2006», 2007. 200
C.

Bitnincekuit B. B., Hakoneunuit C. 1., Tepemenko T. O. Marematuune
nporpamyBaHHs: HaBu.-meron. mocioHuk mis camoct.BuB4. aucil. K.: KHEY,
2001. 248 c.

I'puropkis B. C., I'puropkis M.B. OnTumizariiitni metoau ta Mozeni. YepHiBIl
: UepHiBerpkuii Hail. yH-T, 2016. 400 c.

Hanmur Jx. JInaeitHOe mporpaMMUpOBaHUE, €T0 TPUMEHEHUS U 0000IICHUSI.
ITep. ¢ aarn. I''H. Augpuanosa u ap. O6mr. pen. u npeauci. H.H. BopoOnera.
M.: IIporpecc, 1966. 600 ¢

Hemunosuu b. I1., Mapoun U. A., lllyBanosa 3. 3. UuclieHHbIE METO/IbI AHATIU3A.
M.: Hayka, 1967. 368 c.

Epemenko C. FO. MeToibl KOHEYHBIX 3JIEMEHTOB B MEXaHUKE J1e(POPMUPYEMBIX
TBEPABIX Tel. XapbkoB: OcHoBa, 1991. 272 c.

Kannyn A. b., Mopo3zos E. M., OndepbeBa M. A. ANSYS B pykax UHXKEHepa:
[IpakTueckoe pykoBoactso. M.: Enutopuan YPCC, 2003. 272 c.

Kyuma M. I. Marematuune mporpamyBaHHs : pUKIaAM 1 3a1a4i : HaBuansHuit
nocionuk. JIpBiB: «HoBuii CBiT-2000%, 2007. 344 c.

Maszapaki A. A., Tonbatos 0. A. Matematuune nporpamyBanHs B Excel: Hagu.
nocionuk. K.: YerBepra xBuis, 1998. 208 c.

Hakoneunuii C. 1., Capina C. C. Maremaruune nporpamyBants: HaBuanbHuit
nocionuk. K.: KHEY, 2003. 452 c.

ITpoxopenko B.I1. SolidWorks / Ilpaktudeckoe pykoBojctBo. M.: OOO,
"Bunom-IIpecc", 2004. 448 c.

Cerepaunp JI. [IpumeHnenrie MeTo/1a KOHEUHBIX A1eMeHTOB. M.: Mup, 1979. 392
c.

21



65. CekynoBuu M. MeTtoa koHeuHbIX 371eMeHTOB. M.: Crpoiusnar, 1993. 664 c.

66. CubBectp I1., Deppapu P. MeTon KOHEUHBIX 3JIEMEHTOB I PAJUONHKEHEPOB
Y MHKEHEPOB-31eKTpUKoB: Ilep. ¢ anrn. M.: Mup, 1986. 229 c.

67. UYwurapeB A. B., KpaBuyk A. C., Cmamok A. ®. ANSYS mis uHXKEHEPOB:
CnpaBounoe nocodbue. M.: Mammnocrpoenue-1, 2004. 512 c.

68. IaitnypoB B. B. MHOrocerouHbie MeTO/Ibl KOHEUHBIX A71eMeHTOB. M.: Hayka.
I'n. pen. ¢usz.-mart. nut, 1989. 288 c.

69. Ilumkosuu [I.I'. Pacuer konctpykuuii B MSC/NASTRAN for Windows. M.:
JIMK Ilpecc, 2001. 448 c.

InTepHer-mKepea:

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

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

72. Kovaleva Agnessa. Optimal Control of Mechanical Oscillations. URL:
https://books.google.com.ua/books/about/Optimal Control of Mechanical Oscillati
0.htm1?1d=OMDqCAAAQBAJ&redir_esc=y

73. Stone Michael. Methods of Mathematical Physics 1. URL:
https://www.mobt3ath.com/uplode/book/book-20264.pdf

74. 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

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

76. Examples for Finite Element Method. URL.:
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B
0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%
D1%81%D0%BA%D0%B8%D0%BY9/finite-element-method

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

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

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

22



	Позначення та скорочення:
	Р – реферат;
	5.1. Питання для підготовки до підсумкового контролю знань

	70. Gebreselasie Daniel. Mechanics and Oscillations. URL: https://bookboon.com/en/university-physics-i-notes-and-exercises-ebook
	71. Jones D. S. Electrical and Mechanical Oscillations. URL: https://www.abebooks.co.uk/book-search/title/electrical-and-mechanical-oscillations/author/d-s-jones/
	72. Kovaleva Agnessa. Optimal Control of Mechanical Oscillations. URL: https://books.google.com.ua/books/about/Optimal_Control_of_Mechanical_Oscillatio.html?id=OMDqCAAAQBAJ&redir_esc=y
	73. Stone Michael. Methods of Mathematical Physics I. URL: https://www.mobt3ath.com/uplode/book/book-20264.pdf
	74. 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
	75. A high level multiphysics finite element software. URL: https://freefem.org/
	78. Optimization Method. URL: https://www.sciencedirect.com/topics/engineering/optimization-method
	79. Optimization Theory, Methods, and Applications in Engineering. URL: https://www.hindawi.com/journals/mpe/2014/319418/

