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Po6oua nporpama HaB4YanbHoi gucuunniim (Cunabyc)

PeKBi3anTK HaBYaZIbHOI AUCLUNNIHN

PiBeHb BULLOI OCBiTU Tpemiii (oceimHbo-HayKoesuii)

Fanysb 3HaHb 13 MexaHiyHa iHxceHepinA

CneuianbHicTb 133 lany3ese mawuHobyO0y8aHHA

OcBiTHA nporpama OHI1 lrany3ese mawuHobyOy8aHHA

Cratyc gucuumnninm HopmamusHa

dopma HaBYAHHA 0YHa(0eHHa)/o4Ha(seyYipHsa)/3a04Ha/ducmaHyiliHa/3miwaHa
Pik nigroroBku, cemectp 2 Kypc, OCiHHIl cemecmp

Ob6car aucumnainim 4 (120)

CemecTpoBuii KOHTpPONbL/ Ex3ameH
KOHTPONbHI 3axoau

Po3knap 3aHATb 3 200uHU Ha MuxOeHb (1 200uHa AeKyiliHux ma 2 200UHU MPAKMUYHUX
30HAM®.)

Moga BMK/agaHHA YKpaiHcobKa

IHpopmauia npo JNlektop: A4.7.H.., npod. Kad MAXHB IBaHMLbKMI [eoprii KoCTAHTMHOBWY

KepiBHUKa Kypcy / Mo6.: +300957263383; E-nail* gergeyd@gmail. com

BUK/NaAaYiB MpakT14Hi / 4.T.H.., npod. Kadp MAXHB IBaHUUbKMI Feoprii KOCTAHTUHOBKY

Po3miwieHHsa Kypcy MocrnaHHA Ha AncTaHuinHnin pecypc (Moodle, Google classroom, Towo)

Mporpama HaBYa/IbHOI AUCLUNAIHM
1. Onuc HaBYaNbHOI AUCUMUNAIHMY, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

Onuc Has4yanbHoi AucyunaiHu.

MeToan maTemaTUYHOro MOAENOBaHHA LMPOKO 3aCTOCOBYIOTb MPU AOCAIAMKEHHI Pi3HOMAHITHUX
cucTeM | npoueciB - NPUPOAHUX, TEXHIYHUX, eKonoriyHmx Towo. Le nepegbavyae cTBOpEHHS
KoHLUenTyanbHOi mogeni 06'ekta pocnigkeHHs, ii dopmanisauito Ta NepeTBOpPEeHHA y MaTemMaTUYHY
MoAenb B aHaNiTUHHOMY UM YUCESIbHOMY BUMAALI, NPUAATHOMY ANA OAEpPXKaHHA KiHLEBOro BUpilleHHA
3a4avi. Peanisauia anropuMtmiB UYMCENbHOrO aHanizy nNpoOBOAMTLCA 3a3BMYaM Ha 6asi cyyacHux
KOMN'tOTEPHUX TEXHOJOFiM 3 BUKOPWUCTAHHAM CheLiani3oBaHWX MaKeTiB NPOrpamHoro 3abesneyeHHs.
Ane gna uboro AOCNigHWKY HeobxigHO BONOAITM OCHOBaMM MAaTeMaTMYHOrO MOAENHOBAHHA, BMiHHAM
po3p0obNATU afAeKBaTHI maTemaTMyHi mogeni, NpoBoAUTU iX mMoaudiKaLito, OCKIIbKM KOPUCTYBAHHA
cneuianizoBaHMMKM NakeTaMm 3aBxau nepeabayae HeobXigHiCTb BMOOPY ONTMMANBLHOrO anroputmy i
WANAXiB MOro ycnilwHOi peanisauii, iHoAi 3 6araTbox MOXANMBUX BaPiaHTIB.

B Kypci aKueHTYeTbCA yBara Ha TiCHWMIA B3aEMO3B'A30K MiXK HAaTYPHMM MOAENOBAaHHAM 00’€EKTiB Ta
NPOUECIB 3 MNPOBEAEHHAM EeKCNepMMEHTA/IbHUX A0CNiAKeHb Ha nabopaTopHMX CTeHZax Ta
MaTEMATUYHUM MOAENOBAHHAM LMX NPOLECIB, WO, 3 O4HOro 60Ky, 3abe3nevye MOXKAUBICTb NepeBipKu
aAEeKBaTHOCTI i AOCTOBIPHOCTI Moaeni, wnaxu ii noganbwoi moaudikauii, a 3 iHWOro - NposeaeHHs
AETAaNIbHOTrO aHani3y pe3ynbTaTiB eKCNepuMMeHTYy i OOFPYHTYBAHHA LWAAXIB NOAANbLIOINO HaNPAMKY
NabopaTopHUX AOCNIAMKEHHSA, BHECEHHA HEOOXiAHMX 3MiH B MEeTOAMKY NPOBeAEHHS eKCMEPUMEHTIB



NMpedmem Has4yanbHOI ducyunaiHu.

OucunnniHa "MopgentoBaHHA CTaHy CyuifbHOro cepefoBuLLa" BUKAAZAETbCA AK  HOBWIA
YHiBEPCAaNbHUN KOMMOHEHT NiAroTOBKM KBanidikoBaHMXx daxiBuis y ranysi mawunHobyayBaHHA,
pecypco3bepekeHHA, eKoorii Ta KOMN'tOTePHO-iIHTErPOBAHUX TexXHOoNOorik. B Kypci po3rnagatotbes
y3aranbHeHi meToan MOAENIOBAHHA TAPOANHAMIYHMX, TENN00OMIHHUX Ta MAacoObMiHHMX NpoLuecis, a
TAKOXK MeToAM CTBOPEHHA mogenen, aKki € 6a3oBMMWM ANA BUBYEHHS UMX npouecis. Po3srnapatoTtben
mozeni, Aki byayoTbca 3 €AMHMX NO3MULIMA 3aKOHIB 30eperKeHHA macu, iMNynbCy, eHeprii Ta BNAMB
cneundiyHUX Ta 3aranbHUX MeXaHi3MiB B3aeEMoii 06’eKTIB i cepegoBuLla Ha Ui moaeni.

OBONOAIHHA METOAAMM MAaTEMATUYHOIO MOZENOBAHHA nepenbayae He NPOCTO 3aCBOEHHA NMEBHMUX
npasun i cnocobis gii B aaroputmax nobyaosm mogeni i Bubopi metoAy pilleHHA, @ came PO3BUTOK
CBOEPIAHOIO CTUNO MWUCNEHHSA, OPIEHTOBAHOIO Ha aHani3 i3MYHOI i MaTEMATUYHOI CyTi PO3TNAHYTUX
aBuw,. OCBOEHHA cy4YacHMX TexHosorin B obnacti «lanyseBoro mawunHobyayBaHHA» Bce 6Oinble
BMMAraloTb Bif, acnipaHTa, iHXeHepa-mexaHika rAMboKoi i CUCTEMHOI  MynbTUAUCUMNAIHAPHOI
NiAroTOBKM, 3a/ly4EHHS 3HaHb i A0CBiAY, HAKOMUYEHUX B iHLWIMX AncuMnAiHax ¢isMKo-maTeMaTUYHOrO Ta
XiMiKO-TE@XHO/IOrNYHOro HanpPAMIB .

MeTta HaB4YaNbHOI AUCLUNAIHN.

MeTol OCBOEHHA AAHOI AUCUMNAIHM € GOPMYBAHHA KOMMAEKCHUX 3HAHb YMiHb i HAaBMYOK, WO
A03BONAIOTb  BUKOPUCTOBYBATM  PyHAAMEHTANbHI  NPUHUMNKM  MEXaHiKM | TepMogMHaMIKu ana
MOZENIOBAHHA LWMPOKOro Kaacy ¢i3MKo-MexaHi4YHMX NPOoLeciB Y CyUinbHUX cepeosuwax. Kpim Toro, B
pe3ynbTaTi OCBOEHHA AMUCUMNAIHM acnipaHTM 03HAMOMAATLCA 3 METOA0/OrI0 HayKOBUX AOC/IAMEHDb 3
BMKOPUCTAHHAM  CYy4aCHWUX  MNPOrPamMHO-LiNbOBUX  KOMMNAEKCIB  ¢i3MYHOrO i MaTemaTUYHOro
MOJAENIOBAHHA, OBOJIOAIIOTL BMIHHAM BMKOPMUCTOBYBaTM 6a30Bi HayKOBi 3HaHHA i meTogM Ans
bopmyBaHHA cyaxKeHb No npodeciiHux npobaemax Npu BUPIWEHHI KOMMEKCHUX HAyKOBO-TEXHIYHMUX
3aBAaHb, KPWUTMYHO OLIHIOBATU Ta iHTEPNpeTyBaTU pPe3ynbTaTu AOCNIAMKEHHA, POOUTU BUCHOBKMW,
OTPUMaAHI B CKNAAHUX | HEBU3HAYeHUX CUTyaLiax.

MocTaBneHi uini 4O3BONATb acnipaHTam rAnbLe onaHyBaTM METOAN MATEMATUYHOIO MOAE/IOBAHHS,
YCBiAOMUTWN NPUPOAY PO3INAHYTUX TEMIO- Ta MACOOBMIHHMX i riAPOANHAMIYHUX ABULL Ta NPOLLECIB, AKI €
npeamMmeToM HayKOBOro [AOCANIAMKEHHS, PO3BMHYTU TEXHOMOrMYHIi HaBMYKM MNOOYA0BM BignNoOBigHUX
MaTeEMATUYHUX Mogeneh BusueHHA npobnem Kypcy bype OpieHTOBaHe Ha AKTUMBHE BUKOPWUCTAHHA
BITYM3HAHUX | 3apybikHMX nybnikauin B ranysi ¢i3M4yHOro i mMatemMaTM4yHOro MOZENOBAHHA CTaHy
CYLi/IbHOrO cepeaoBMLLa.

BignosigHO [0 MeTWM AaHOI HaBYaNbHOI AUCUMNAIHM MiAroToBKa AOKTopiB ¢inocoodii 33
cneujanbHicTio 133 lanyseBe MawnHObyayBaHHA BMMArae nogasnbluMit PO3BUTOK CHPOPMOBAHMX Y
acnipaHTiB KOMMNETEHTHOCTEN:

BignoBigHO A0 MeTM [p[aHOI HaBYaNbHOI AUCUMNAIHM  NiArOTOBKA AOKTOpiB ¢inocodii 3a
cneujanbHicTio 133 lanyseBe MawnHObyayBaHHA BMMArae nogasnbluMit PO3BUTOK CHPOPMOBAHMX Y
acnipaHTiB KOMMNETEHTHOCTEN:

- 3HaTM d¢yHAaMeHTaNbHi 3acagM Teopii rigpogMHamikn, Tenno- Ta MacoobmiHy Ta 6as3o08i
MONOXEHHA TEPMOAMHAMIKY;

- BMiTM dopmyntoBaTM HayKoBy npobaemy B ranysi rany3eBoro MmawmnHobyayBaHHA, 06rpyHTOBYBaTH
poboui rinoTesn BUpiLLEHHA A0CNIAXKYBaHOT Npobaemu;

- 3HaTU OCHOBHI KNacu MaTemMaTUYHUX MOAEeNen CyLiNbHUX cepeaoBMLl, 3arasbHi mMeToam ix
nobyanoBM Ha OCHOBI Bi3NYHNX 3aKOHIB 36eperKeHHs, BiANOBIAHI iM piBHAHb GanaHcy;

- BONOAITM HABMYKAMM 3ACTOCYBAHHA MATEMATUYHUX MOAENEen CyuinbHUX cepeaoBul, ANA
MOZENIOBAHHA Pi3HUX (i3MKO-MeXaHIYHUX NpOLeciB, 3A4iNCHIOBATM KOpeKTHUI Bubip mogeni i
aganTyBaTu ii Ana moaentoBaHHA NOBEAIHKN 00 EKTY AOCAIAKEHHA.

3rigHO 3 BMMOramu nporpamu Has4vanbHOI AucumnaiHn «MogentoBaHHA CTaHy CyUinbHOro
cepenoBuLLLa» acnipaHTK NiCNA 3aCBOEHHA MaTepianiB Kypcy NeKLin MatoTb NPOAEMOHCTPYBATU HACTYMNHI
NPOrpamHi pes3ynbTaTv HaBYaHHA:

- YMiTU po3pobnAaTM Ta [OCNIAKYBAaTU KOHLENTyasibHi MaTeMaTU4Hi Ta KOmN'toTepHi moaeni
NPOLECiB 3 ypaxyBaHHAM BNAaCTUBOCTEM CYLi/IbHOrO CepeaoBULLA, 34iMCHIOBATU iX MaTemaTUyHe
pileHHA, NPOBOANTU aHaNI3 pe3ynbTaTis,



- 3HATK cyyacHi meToan Gopmanizauii CTaHiB CyLiNbHOIO cepeaoBuLLLA, OCHOBHI TUMW BU3HAYabHUX
CNiBBIAHOWEHb, WO XapaKTePU3ylOTb MNOBEAiHKY i peakuito O06’eKTiB AO0CNiAKEeHHA B paMKax
y3araJibHeHUX Mogenen CyLinbHUX cepesoBuL;

- YMITW YAOCKOHANOBAaTU MOoAeni CTaHy CyLiNbHUX cepeaoBuLL, 3aCTOCOBYBATU OoAepKaHi HaBUKK Ta
BMBYEHUI MaTepian ANa BUPILLEHHA HOBMX 33434 AMHAMIKU CYLiNbHUX cepenoBuLL;

- YMITU NPOBOAMTU aHaNi3 CTaHy CyLiNIbHOro cepeaoBumLLa Ta obrpyHToByBaTH poboui rinotesn woao
niaBUWEeHHA ePeKTUBHOCTI MPOLLECIB NepeHEeCeHHS;

- BMiTM epeKTMBHO 3aCTOCOBYBATM METOAM aHanily, MaTemMaTM4yHe MOAEN0BaHHA, BUKOHYBATK
di3nyHi Ta 0buYMCNOBaNbHI EKCNEPMMEHTM NPOLECi BUKOHAHHA HAYKOBWUX AOCANiIAXKEHb, PO3B’A3yBaTH
KOMMJIEKCHI Npobiiemu B ranysi malwMHOOYAyBaHHA, NPOBOANTU AOCAIAHNLbKO-IHHOBALNHY AiSAbHICTb,
Wwo nepenbavae rMMboKe OCMUCNEHHA HAABHUX Ta CTBOPEHHA HOBMX LLiTICHUX 3HAHb, @ TAKOX NPaKTUYHEe
BMPOBAAMXKEHHA OTPUMAHUX pPe3yNbTaTiB;

2. MpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHU (MicLe B CTPYKTYPHO-NOTiYHIA cxemi HaBYAHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

OcBOEHHA AncumnaiHn «MoaentoBaHHA CTaHy CyUiibHOro cepeaoBulia» 6a3yeTbcA Ha 3acajax
iHTerpawii KomnaeKkcy 3HaHb, OTPMMAHMX acnipaHTamm NPoTArom 6akanaBpPCbKOI OCBITM Ta MaricTpaTypu
NPy BUBYEHHI ANCUMNAIH NMPUPOLAHMYOrO Ta iHXEeHepHO-TEXHIYHOro CNpAMYBaHHA B ranysi «MexaHiyHa
iHXeHepia». Ona ycnilWwHOro 3acBOEHHA AaHOI AMCUMNNIHM HEOOXiAHO MaTM OCHOBHI 3HAHHA B 06nacTi
BMLLOI MaTemaTuku, i3nkuK, Oi3nYHOI Ximii, TEOPETUYHUX OCHOBM TEMNOTEXHIKM, 3arajibHOI XiMiyHOI
TEXHONOTIii; 3HAaTKU 6a30Bi NPUHLMNKN Teopii TeNNO- Ta MACOOOMiHY, riAPOMEXaHIYHUX Ta MeXaHiYHUX
NPOLECIB: BMITU KOPUCTYBATUCA KOMM'IOTEPOM Ha PiBHIi aAMiHICTpaTopa; MaTU HaBUKU B cdepi
NPUKAAAHOMO NPOrpamyBaHHA, MaTeEMaTUYHOIO MOAE/IIOBAaHHA NPOLECIB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AMUCUMNAIHW acnipaHT 6yae 3HaTUM MEeTOA0/0ri0 HAaYKOBUX AOCAIAMKEHb 3
BMKOPUCTAHHAM  CYy4aCHWUX  MNPOrPamMHO-LiNbOBUX  KOMMNAEKCIB  i3MY4HOrO i MaTemaTUYHOro
MOZEeNtoBaHHA, byae rotoBuiA BUKOPUCTOBYBATU GyHAAMEHTANbHI | NPUPOAHO HAYKOBI 3HAHHA | meToAM
Ana GopmyBaHHA 06I'PYHTOBAHUX CyAKEHb NPU BUPILLIEHHI KOMMNAEKCHUX HAYKOBO-TEXHIYHMX Npobnem y
ranysi npodecinHoi Ta AOCAIAHMUBKO-iIHHOBAUIMHOT  AisnbHOCTI, WO nepeabayae rAnMboke
NepeocMUCNEHHA HAABHUX Ta CTBOPEHHA HOBMX LLiNICHUX 3HaHb Ta NAIAHOT NpodecitHOI NPaKTUKM.

3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Po3ain 1 OcHoBM }pi3MYHOro Ta MaTeMaTUYHOro MOAENIOBaHHA.
Tema 1. HatypHe Ta maTemaTuyHe moaentoBaHHA. 06 eKTM gocnigrKeHHA.. MeToan maTtemaTUYHOro
MOAEeNtoBaHHA.
Tema 2. OCHOBHI BMMOIX 40 MaTeMaTM4YHOI moaeni .
Po3gin 2. Knacngikauia matrematuuHux mogenei.
Tema 3. Knacuoikauia mogenei B 3a01eKHOCTI Bif, CKNagHOCTi 06'eKTa MOAeNOBaHHSA, MapaMeTpiB Ta
onepartopa
Tema 4. Knacuoikauia matemaTM4yHUX MoAeNel B 3a1€XHOCTI Big MeTn MoaentoBaHHA Ta METOAIB
peanizaduii.
Po3gin 3. 3acTocyBaHHA meToAiB MaTEMATUYHOIO MOAENIOBAHHA NPU NPOBEAEHHI HAYKOBUX
BocniaXeHb.
Tema 5. ETanv nobyaoBu $isnyHMX Ta MaTeMaTUYHUX moaeneit. BUu3HavyanbHi YMHHUKM NobyaoBum
MaTemaTu4yHoI moaeni.
Tema 6. [locTtaHOBKa AocCAigXKeHHA i BuMpiweHHA obuucatoBasnbHMX 3agad. DPopmanizauis
MaTemaTuyHolI moaeni.
Tema 7. MopentoBaHHA pyxy AMCNepCii B CYLiIbHOMY cepesoBuLL;.
Po3gin 4. MatemaTuuHi mogeni cyuinbHOro cepeaoBuLa
Tema 8. BU3Ha4yeHHA NOHATTA CyLiNbHOro cepenosnla. basosi piBHAHHA MaTeMaTUYHOT MoAeni.



Tema 9. MaTemaTMyHe MOAENIOBAaHHA HA OCHOBI (QYHAAMEHTAaNbHUX 3aKOHIB  NpPUPOAM.

Knacuoikauia mexaHiamis nepeHocy.
Po3gin 5. Metogu BuBegeHHa 6a3o0Bux piBHAHb Mogeni CyLiIbHOro cepeaoBumLLa

Tema 10. AndepeHuianbHe piBHAHHA HEPO3PUBHOCTI.

Tema 11. ndepeHuianbHe PiBHAHHA PyXy pigvHW abo PiBHAHHA iMmnynbcy. BuseaeHHA PiBHAHHA
Hag’e-CtokKca.

Tema 12. IndepeHuianbHe piBHAHHA 36epeXkeHHA eHeprii. BUBeaeHHA PiBHAHHA TENIONPOBIAHOCTI.

Tema 13 Mpouenypa po3s’A3yBaHHA AndepeHLiaNbHNX PiBHAHD.

4. Has4yanbHi matepianu Ta pecypcum

baszoea nimepamypa

1. BaHiH B.A. MaTtemaTnyHi mogeni Ta YncenbHi MeToam B 3a4a4ax MeXaHiku CyLiIbHOro
cepegoBuLLa: HaBy.-meToA,. NOCIOHUK. ANA CTYAEHTIB. MalWMHOOYAIBHMX Ta eHepreTuyHux cneu,. —HTY
«XMl», 2018. - 209 c.
2. MexaHiKa cyuinbHux cepeaosuLl.— 1. MexaHiKa CyuinibHUX cepefoBuL, B iHXKEHEPHMX
po3paxyHKax: TekcT nekuiit. / Yknaa.: 0.C. Caxapos, A. f. Kapsaupbkuit.—Kuis: HTYY «KMl», 2013.-231 c.
3. XycaiHos [.A., Xap4yeHKo l.l., LUatnpko A.B. BBeaeHHA B moAentoBaHHA AMHAMIYHUX CUCTEM:
HaBuy. nocibHuK. —Kuis: KMiBCbKM HaLioH. yHiBepcuTeT imeHi Tapaca LesyeHka, 2010.—130 c.

4. Netpuk M.P. MeTtpuk O.FO. MogentoBaHHA nporpamHoro 3abesneyeHHs : Hayk.-meTtoga,
nocibHuK.,— TepHoninb : Bug-s8o THTY imeHi IBaHa Myntoa, 2015. — 200 ¢

5. CemeHoBa |.10. MatemaTnuHi moaeni mexaHiku cyuinbHUX cepeaosuil, HaBy. nocibHMK — KKiB:
KWiBCbKKMIA HaUiOH. YHiBepcuTeT imeHi Tapaca LWesyeHka 2014. —82c.

Jodamkoea

6. baxpywuH B.€. MaTemaTU4Hi OCHOBM MoAeNtOBaHHA cucTem: HaBY. NOCiOH. Ans cTyaeHTiB. —
3anopixka: KnacnuHmin npmsatHmi. yHisepcuteT, 2009. - 224 c.

7. NaBneHko MN.M. OcHOBM MaTEMATUYHOIrO MOAENOBAHHSA CMCTEM i npoueciB: HaBy. NOCIOHUK.—
Kwuis: KHMXKK. Bna-so HAY, 2013.-201 c.

8. CreueHKo, |.B. MoaentoBaHHA cuctem. Hasy. NocCibHUK.. — YepKacu , YHepKacbKM. AeprKaBHUA.
TEeXHONOriYHMM yHisepcuTet, 2010. — 399 c.

9. Yyinko I. M., ABopHuK O. B., Apemuyk O. M. MaTtemaTnyHe MOAENOBAHHA CUCTEM i NPOLLECIB :
Hasu. nocibHUK — MuKonais : Bua-so YA4Y im. Metpa Morunu, 2015.— 244 ¢

10. MaTtemaTnyHe MOAENIOBaHHA TEXHOOTYHMX npouecis. KoHcneKT nekuin — Kiposorpag,
KipoBorpaacbkunii HauioH. TeXHIYHMI yHiBepcuTeT 2015 —66 c.

11. binywak K0., MNaneacob b., l'epa b. Ta iHWi. MatemaTnyHe MoaeNtoBaHHA HEPIBHOBAXKHMX NPOLLECiB
Yy CKnagHumx cuctemax. lig peg. €. Yanni. — LLeHTp maTemMaTUYHOro MogentoBaHHA IHCTUTYTY NPUKNALHUX
npobaem mexaHiku i matemaTtunkm im. Al. C. Miactpmradya HAH YKkpainu. — Jlbsis: Pactp — 7, 2019.-256 c.

12. N'pnumHa O., KoHgpat B. TepmomexaHika KOHAEHCOBAaHMX CUCTEM 33 YpaxyBaHHA IOKANbHOIO
3miwLeHHA macu: |. OcHoBswm Teopii. — Jlbsis: PacTp -7, 2017. -208 c.

13. bekac b.0., KanpaH I.A4., LWumaHcbknin B.M. Matlab B uncenbHux metogax. BUKopuctaHHA
MaTeMaTMYHOro NakeTa ANA POo3B’A3yBaHHA NpUKNaaHUX 3agay”. — Jibsis, Bua. HATYY 2016. -170 c.

5. MeToauKa onaHyBaHHA HaBYa/ibHOI AUCUUNANIHM (OCBITHbOrO KOMMOHEHTA)

Jlekyilini 3aHAMmMA.

JleKUiliHi 3aHATTA cNnpAMOBaHi Ha HaAAHHA Cy4aCHUX LiNICHMX, 3HaHb 3 AMcUMNAiHM « MoaentoBaHHS
CTaHy CyLiZIbHOrO CcepefoBMLLA», BU3HAYEHHA HA Cy4aCHOMY PpiBHi PO3BUTKY HAykM B obnacTi
MOJEeNoBaHHA MpU NpOoBeAeHHI NPoBeAeHHA KOMMAEKCHUX AOCNiAMEeHb; BUKNAAEeHHA HOBUX HaYKOBO
06rpYHTOBAHNX METOAiIB MAaTEMATUYHOIO MOAE/OBAHHA, PO3POOKM KOMN'IOTEPHUX NPOrpam BiANoBiAHO
[0 KOXHOI KOHKPETHOI 3a4aui Ta WAaxiB iX peanisauii; onnc KOHUEnNLUii, OCHOBHMX NPUHLUMNIB N0byaoBu
i 3aCTOCYBAHHA MaTeMATUYHUX MOAEeNeld B HAYKOBUX AOCNIOKEHHAX Ta B iHXEHEPHIN npakTuui;
3abe3neyeHHs B npoueci neKuji naigHoi poboTn acnipaHTiB; 3acTOCYBaHHA AiEBUX METOAiIB BUKIAZAaHHS,
NOJAHHA MaTepiany i MOro 3aCBOEHHA; BMXOBAHHA Y acnipaHTiB NPOPEeciMHUX AKOCTEM i PO3BUTOK
TBOPYOro MMUCNEHHA; GOPMYBaHHA Yy HUX HAYKOBOrO i MPAKTUYHOrO iHTEpPecy A0 OCBOEHHA maTepiany
Kypcy, NparHeHHA 40 CaMOCTiliHOi poboTw.



Ne
3/n

Haszea memu nekuyii, nepenik 0CHOBHUX NUMAHb, NMOCUAAHHA HA Aimepamypy
ma 3a80aHHA Ha CPC.

ToouH

HamypHe ma mamemamuyHe modentoeaHHA. 06 eKmu 00cnidxceHHA.
BM3HayeHHA maTtemaTmyHoi mogeni. PisnyHa moaenb. BnactusocTi moaenei.
MeTa mogentoBaHHA. KoHuenTyanbHe moAaentoBaHHA. IHTYITUBHE MOAENOBaHHA.
Nitepatypa: [2] ¢.13-20, [3] ¢.6-9, [4] ¢.5 -17, [5] c.6-25, [7] c.38-49, [8] c.10-
20. [11] c.10-22,.

OCHOBHi BuMo2u 00 mamemamu4Hoi moodeii.

MHOMHHICTb Ta egHICTb Moaenei. MoBHOTa | NpocToTa moaeni. AAeKBaTHICTb
mogeni. ObnacTb 3aCTOCYBaHHA Ta rPaHUL, AOCTOBIPHOCTI. [LOCTYNHICTb
CNiNKyBaHHA i ynpasniHHA mogennto. Mogudikauia mogeni.

Nitepatypa: [3] ¢.10-12, [5] 6-15, [6] 6-12, [7] ¢.49-60, c.71-74, [9] c.20-25.,
[10] 21-24, [11] 20-27,

Knacugpikayia modeneii e 3anexcHocmi 8id cknadHocmi 06'ekma
MoOes08aHHA, Napamempie ma onepamopa.

Buan matematmyHux mogenen tTa metogonoria. CTpyKTypHi Ta QYHKLIOHANbHI
mopaeni. AuckpeTHi Ta HenepepBHi mogeni . JliHiAHI Ta HeniHiMHI mopgeni.
NiHeapwmsauia. JliHiMHI piBHAHHA | NpuHUMN cynepno3uuii. MOHATTA «npocToi
Mmozeni » 3 TOpYKM 3o0py ii dopmanizauyii. [eTepmiHOBaHe Ta CTOXaCTU4He
MmoAentoBaHHA. PoO3mipHicTb mogeni.

Nitepatypa: [3] c.12-17, [4] c.71-86, : [5] c. 15-22, [6] c.33-42, [8] ¢.11-28,
[10] c.11-20.

Knacugpikayia mamemamu4yHux moodeseli 8 3anexcHocmi id memu
modeneaHHA ma memodis peanizayi.

OcobnuBocTi mogeni, ogHMM 3 NapameTpiB AKMX € Yac. [JMHAMIYHi Ta CTaTUYHI
moaeni. [leckpMnTMBHI Ta oNTUMI3aLiiHi moaeni. baratokpuTtepianbHi 3aaavi
onTumisau,ii.. MoHATTA cTpyKTypHOi Mogeni. Cybmoaeni (nia-moaeni).

Nitepatypa: [6] c.33-42, c.20-235, [7] c.67-71, [8] ¢.11-28, [10] c. 111-20.

Emanu nobyodosu ghizuyHUX ma mamemamuyHuUx mooened.

BM3HavanbHi YMHHMKM NObyaoBM maTemaTU4HOi mogeni. MeTtoam
MaTeMaTM4YHOro moaentoBaHHA.. Metoau peanisauii mogeni. AHaNITUYHI meToaM.
YucenbHi metoau. MpadivHi meToan BUKOpUCTAHHA iHGOPMALiNHUX TEXHOOTI.
CraHgapTHi mogeni.

Nitepatypa: [1] c.100-106-45, [4] c.35-45, c..78-92, [6] c.12-15, c.24-27,
¢.51-55, [7] c. 94-102, 154-162, [11] c.17-22.

MocmaHoeKa docnidxceHHA i supiuieHHAa o64ucnoeanbHUX 3a0aY.
lNMocTaHOBKA  3adayi  MaTemMaTUMYHOro  MogentoBaHHA.  Popmanizauia
MaTeMATMYHOI  Mmojeni. O6uuncntoBanbHUM EeKCMepMMeHT. MNepesipKa
afeKBaTHOCTI. AHani3 pesynbTatis moaentoBaHHA. PisvyHi napagokcn npu
moaentoBaHHA. MPUYNHU TX BUHUKHEHHA.
Nitepatypa: [4] c.107-126, [6] c.14-17/. c.48-51, [7] c.38-42, c.88-112,
[8] c.22-48, [10] c.23-36,

MoodentosaHHsa pyxy ducnepcili 8 HenepepeHomy cepedosuyi.

BnanB macoBmux cMA Ta NPUCKOPEHHA NOTOKY Ha BiAHOCHY WBWAKICTb pyxy
Ancnepcii. Bname ryctTMHM ancnepcHoi Ta cyuinbHoi ¢pasu. . PiBHAHHA pyxy
AMCcnepCcHUX YaCTUHOK Yy HenepepBHOMY cepefoBuLli. OCHOBHI Hanpamu
3aCTOCYBaHHA MaTeMaTUYHOI Mmoaeni.

Nitepatypa:[1] c.6-23, ¢.24-34[11] c. 96-108 [12] c. 10=34, 80-120

Bu3HayeHHA NOHAMMA CyyinbHO20 cepedosuwya.
MOHATTA KOHTIHYYMY. Mpobaemun AOCNIAXKEHHA CTAHY CYLiNbHUX CEPEAOBULL.
MeTogm mogentoBaHHA CTaHy CyLibHMX cepenoBuLl. OCHOBHI rinOTe3n MexaHiku
CyLUiNbHUX cepenoBuly, ba3osi piBHAHHA MeXaHiKM CyLinbHUX cepeaoBmLLa.




PiBHAHHA cTaHy. PiBHAHHA HEpPO3PMBHOCTI. PIBHAHHA NepeHOocy KiNbKOCTI pyxy,
eHeprii Ta macu. PisnyHe o6rpyHTYBAHHA PiBHAHD.
Nitepatypa: [1] ¢.34-40, [2] c.20, c.60-66, [3] ¢.25-30, [5] c.218-234.

9 MamemamuyHe MoOen06aHHA HA OCHO8i (hyHOaAMeHManbHUX 3AKOHI6 1
npupoou.

Knacudikauia mexaHiamis nepeHocy. 3akoH ®Pika i andysia. 3akoH Pyp'e i
TeNnAoNpoBiIAHICTb. 3aKOH HbloTOHa | B'A3Ke TepTA.

BuBeaeHHA NOKaNbHUX PiBHAHb HanaHCy 3 iIHTerpasbHMX 3aKOHIB 36eperkeHHs.
3anuc piBHAHbL BanaHcy B NpeacTaBneHHi Ennepa Ta JlarpaHiKa.

Nitepatypa: [2] c. 66-86, ¢.106-110, [3] c. 17-55, [6] €.199-230., [9] c.35-48,

[11] c.56-86

10 AucpepeHyianbHe pieHAHHA HepPO3pUBHOCMI. 1
36eperkeHHA MmacKu pedvoBuHMU. c. 58-65. udepeHuianbHui onepatop. MpagieHT
cKanapHoi ¢yHKUii. MOTiK BennunHu. [usepreHuia BeKTOpHoro nons. Potop
BEeKTOpHoro nona. [loBHa noxigHa. YactmHHa noxigHa. Cyb6cTaHuioHanbHa
noxigHa. PiBHAHHA HEPO3PMBHOCTI ANA CTUCAUBOI Ta HECTUCAUBOI PIAVHM.
Nitepatypa: [2] c. 66-70, [3] c.55-60, [5] c.31-40, [11] c.38-62, [12] c.48-50.

11 AudbepeHyiansbHe pieHAHHA pyXy piOuHU abo pieHAHHA imnynabCy. 1
3aKoH 36epekeHHs imnynbcey. PiBHAHHA Has’e-CToKca. MepeHOoC KinbKocCTi pyxy
B €/IeMEHTAPHIN 30Hi, B e1lemMeHTapHin Komipui. Popmu 3anucy
AndepeHLuianbHOro piBHAHHA pyxy. PIBHAHHA pyXy B AE€KapTOBIN, UMNIHAPUYHIN,
chepuyHin cuctemi KOopAMHarT.
Nitepatypa: [1] c. 93-95, [2] c.94-110, [3] ¢.17-30, [5] ¢.148-176, [9] c. 49-53-,
[11] c. 185-198.

12 AucpepeHyianbHe pieHAHHA 36epexceHHA eHepeil. 1
3aKoH 36epe)keHHA eHeprii. PiBHAHHA Jlannaca. BuBeaeHHA pPiBHAHHA
TennonposigHocTi. Pyx TBepamx, piakux Ta rasonogibHux Tin 3 ¢dasosumu
nepetsopeHHAMU. bas3oBi Ta cTaHAapTHi pPiBHAHHA TennonpoBiAHOCTI B
AEKAPTOBIM, UMNIHAPUYHIN Ta CHEePUYHIA CUMCTEMI KOOPAWHAT.
Nitepatypa: [2] c. 82-90, [3] c.25, [11] c. 260-310

13 Mpoyedypa po3e’s3ysaHHA dughepeHyianbHUX pPi8HAHb. 1
YM0BM OAHO3HAYHOCTI. HauyanbHi Ta rpaHuyHi ymosu. Komn'toTepHa
peanisauis mMaTemaTU4HUX Modenen cuctem. IHdopmauinHi cuctemm Ta
KOMN'IOTEPHI Nporpamm MoOAeNtoBaHHA TexHiYHMX cuctem. CyyacHi naketu
NPUKAagHUX Nporpam
Nitepatypa: [1] c.140-145, [6] c. 6-741 [9] ¢.35-48, [13] c.10-132,
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MpaKTUUHi 3aHATTA.

Mpy BWBYEHHI KPEAWTHOTO MOAYyNA NPAKTUYHMM 3aHATTAM BigBOAUTLCA 2/3  ayAUTOPHOro
HaBaHTa)KeHHA. [paKTUYHE 3aHATTA MO OKPEMIN TeMi JaHOI AUCLMNAIHM CNPAMOBAHO Ha 3aKpinieHHs
BMKNAZAEHOrO Ha NeKLii maTepiany WAAXOM po3riagy KOHKPeTHUX NPUKAALiB, BNpaB Ta 33434y No AaHil
Temi. Lle pae mMOXAMBICTb acnipaHTam cucTeMaTu3yBaTW i NOrAMBUTM TeOpeTUYHi 3HAaHHA CTOCOBHO
Cy4aCHMUX MeTOAiB PO3pOobKM MaTemaTMyHOi Moaeni, nepesipKWM ii AOCTOBIPHOCTI Ta aAEeKBATHOCTI,
metogam moaudikauii mogeni npu HeobxigHOCTI ii yAOCKOHaneHHA abo cnpouweHHA. Mpu ubomy
aKLEHTYETbCA YyBara Ha TICHMM B33AEMO3B’A30K MK MeETOAaMM HATYPHOr0 MOAEN0BAHHA HA
nabopatopHMX CTeHAaX i MaTEMATUYHOrO MOAENIOBAHHA NPW MPOBeAEeHHI KOMMNEKCHOrO HayKoBOro
AocnigXeHHA. Ha NpakTUYHUX 3aHATTAX NPU BUPILWIEHHI NPUKNAAHUX 3a4ay acnipaHTU OBONOAIBAlOTb
HaBUYKaMM CKIagatm cuctemy pgudepeHuianbHUX pPiBHAHb Mogeni 3 KpalkoBMMM yMOBaMM Ta
BMpIlIYBATM iX aHANITUMHUMKM meTogamu abo YMCeNbHUMM MEeTOLAMM i3 3aCTOCYBAHHAM Cy4aCHMX
nakeTiB NPUKAagHUX Nporpam. MpakTUYHe 3aHATTA NPOBOAUTLCA B [ia/IOFOBOMY PeXUMi 3 NpoBeaeHHA
HaBYaNbHUX [AMUCKYCi. B npoueci 3aHATTA NPOBOAUTLCA KOHTPOJIbHE OMWUTYBAHHA CAyXayiB no
mMmaTepianam nonepeaHix NeKLit, 3HaMOMCTBY X 3 NiTepaTypPHUMM AXKepenamm No TeMaTULi AUCLUNAIHN.



Ne Haszea memu npakmu4yHo20 3aHAMMSA, nepesaiKk 0CHOBHUX NUMAHbL, NOcUAaHHA | FOOUH
3/n | Ha aimepamypy.
1 ®i3uyHe ma mamemamuyHe moOento8aHHA. O6’ekm 00cniOMHeHHSA. 2
MamemamuyvHa nocmaHo8Ka 3a0a4i MoO0ento8aHHA
BM3HayeHHA 00’eKTy AocniarKeHHA. BU3HayeHHs maTtemaTtudHoi mogeni. MeTa
mozentoBaHHsA. ba3osi npunyweHHA. Bnactnusocti moaenei.
Nitepatypa: [2] ¢.13-20, [3] ¢.6-9, [4] ¢.5 -17, [5] c.6-25, [7] c.38-49, [8] c.10-
20.[11] c.10-22,.
2 BmiHHA cmeoprosamu pi3u4yHi modesni ma mamemamuyHi modeni. 2
Bumoau 0o modeni.
MNoBHOTa i NpocToTa MmoAeni. AnekBaTHicTb moaeni. 061acTb 3acTOCYBaHHA Ta
rpaHuLi AOCTOBIPHOCTI. JOCTYNHICTb CAINKYBaHHA | yNpaBAiHHA MOAENIIO.
Moaundikauia mogeni.
Nitepatypa: [3] ¢.10-12, [5] 6-15, [6] 6-12, [7] ¢.49-60, c.71-74, [8[ c.48-58,
[9] c.20-25. C83-92,, [10] 21-24, [11] 20-27,
3 Budu mamemamuyHux moodeneii ma memooonozis. 2
MpuKnagmM AeTepmiHOBAHUX Ta CTOXAaCTUYHUX moaenie. Po3mipHicTb moaeni.
MeTog nogibHoOCTi i aHanizy po3mipHocTi npu  nobyaosi  ¢isnyHoOi Ta
MaTemaTu4yHoI moaeni.
Nitepatypa: [3] c.12-17, [4] ¢.71-86, : [5] c. 15-22, [6] ¢.33-42, [8] c.11-28,
[10] c.11-20.
4 Peanizayia mamemamuyHoi modeni y eu2nadi npozpamu 015 2
Komn'rtomepa.
[OuHamiyHi Ta cTaTUYHi mogeni. JecKpUNTUBHI Ta ONTUMI3aLinHI moaeni.
MeToau peanizauii mogeni. AHaniTM4HI Ta YmcenbHi metoan. padivHi metToam
MoHATTA CTPYKTYpHOI mogeni. Cybmoaeni.
Nitepatypa: [1]c. 163-179, [6] c.33-42, ¢.20-235, [7] c.67-71, c.112-131,[8]
c.11-28, ¢.38-48, [10] c. 111-20
5 KoHyenmyanbHa ma mamemamu4yHa NnocCMaHoOBKA 3a0a4i MOOet08AHHSA. 2
BM3HavanbHi YMHHMKM NObyaoBM maTemaTU4HOi mogeni. MeTtoam
MaTEMATUYHOrO MOAENIOBAHHA.. BUKOPUCTAHHA iHGOPMALiMHUX TEXHONOTIA.
CraHgapTHi mogeni.
Nitepatypa: [1] c.100-106-45, [4] c.35-45, c..78-92, [6] c.12-15, c.24-27,
¢.51-55, [7] c. 94-102, 154-162, [11] c.17-22.
6 MocmaHoeKa docnidxceHHA i supiuieHHA o64ucntoeanbHUX 3a0ay. 2
NocTtaHoOBKa 3agadi MaTeMaTUYHOro  MOJAENt0BaHHA. dopmanisauis
MATeMATMYHOI  Mmojeni. O6uuncntoBanbHUM EeKCMepuMeHT. MNepesipKa
afeKBaTHOCTI. AHani3 pesynbTatis moaentoBaHHA. PisvyHi napagokcn npu
MOZENOBAHHSA.
Nitepatypa: [4] c.107-126, [3] c.100-111, [6] c.14-17/. c.48-51, [7] c.38-42,
c.88-112, [8] c.22-48, [10] c.23-36,
7 MoodentosaHHsa pyxy ducnepcili 8 HenepepeHomy cepedosuwyi. 2
BuBeaeHHA 3aranbHOro PiBHAHHA PyXy AUCNEPCHUX YAaCTUHOK Y HenepepBHOMY
cepegosuLi. OCHOBHI HanpAMM 3aCTOCYBaHHA MaTeMaTUYHOI moaeni. Pyx
rasoBuX, PiAKUX, TBEPAUX AMCNEPCiA B rpaBiTaLiiHOMY NOAi, B LeHTpudyrax.
LLBmnAaKicTb BUTAHHA.
Nitepatypa:[ :[1] c.6-23, c.24-34[11] c. 96-108 [12] c. 10=34, 80-120.
8 Memoodu modento8aHHA cMAHy cyyinbHUX cepedosuly. 2

ba30Bi piBHAHHA MeXaHiKK cyuiNbHUX cepenoBuwa. PisnyHe ob6rpyHTYBAHHSA
PiBHAHb. PiIBHAHHA cTaHy. PiBHAHHA HEPO3PUBHOCTI. PIBHAHHA NepeHOoCY KiNbKOCTI
pyxy, eHeprii Ta macu.




Nitepatypa: 1] ¢.34-40, [2] c.20, ¢.60-66, [3] c.25-30, [5] c.218-34.

9 MamemamuyHe MoOOest08aHHA HA OCHOBi (hyHOAMEHMAsIbHUX 3AKOHI6 2
npupoou.

Knacudikauia mexaHiamis nepeHocy. 3akoH ®Pika i andysia. 3akoH Pypbe i
TeNnAoNpoBiIAHICTb. 3aKOH HbloTOHa | B'A3Ke TepTA.

BuBeaeHHA NOKaNbHUX PiBHAHb BanaHCy 3 iIHTerpasbHMX 3aKOHIB 36eperkeHHs.
3anuc piBHAHbL BanaHcy B NpeacTaBneHHi Ennepa Ta JlarpaHiKa.

Nitepatypa: [2] c. 66-86, ¢.106-110,, [3] c. 17-55, [6] c.199-230., [9] ¢.35-48,

[11] c.56-86

10 AucpepeHyianbHe pi6HAHHA HepPO3pUBHOCMI. 2
36epexkeHHA Macu  peyvoBUHU. [udepeHuianbHU onepaTop. [pagieHT
CKanapHoi ¢yHKuii. MoBHa noxigHa. YacTMHHa noxigHa. Cyb6cTaHuUioOHaNbHA
noxigHa. PiBHAHHA HEPO3PMBHOCTI ANA CTUCAUBOI Ta HECTUCAUBOI PIAVHM.
Nitepatypa: : [2] c. 66-70, [3] ¢.55-60, [5] ¢.31-40, [11] c.38-62, [12] c.48-50

11 AucpepeHyianoHe pieHAHHA pyXy piOuHU abo pi8HAHHA iMmnynbcy 2

3aKoH 36epekeHHs imnynbcy. PiBHAHHA Has’e-CToKca. MepeHoC KinbKocCTi pyxy
B €/IeMEHTAPHIN 30Hi, B e1emMeHTapHin Komipui. Popmu 3anucy
AndepeHLuianbHOro piBHAHHA pyxy. PIBHAHHA pyXy B A€KapTOBIN, UMNIHAPUYHIN,
chdepuyHin cnuctemi koopgmHar. [1] c. 93-95, c. 199-207, [2] ¢.94-110, [3] ¢.17-30,
[5] c. 34-41, c.148-176, [9] c. 49-53-, [11] c. 185-198.

12 AucpepeHyianbHe pieHAHHA 36epexceHHA eHepeil. 2

3aKoH 36epe)keHHA eHeprii. PiBHAHHA Jlannaca. BuBeaeHHA pPiBHAHHA
TennonposigHocTti. ba3oBi Ta cTaHAapTHI  piBHAHHA TenJonpoBiAHOCTI B
AEKapPTOBiM, UMNIHAPUYHIN Ta chepuyHii cuctemi KoopauHat. Pyx TBepaux,
PiAKMX Ta rasonogibHmx Tin 3  ¢$a3’oBMMKU  NepeTBOPEHHAMMU. PiBHAHHA
TEenJonNpoBiAHOCTI ANA HEPYXOMOTrO TBepAoro Tina. PiBHAHHA nepeHoCy TenoTn B
NOTOLLi HECTUCAUBOI PiANHU. PIBHAHHA NepeHoCy Ten/I0TU B NOTOL,i 3 BpaXyBaHHAM
B’A3KOI Ancunauy,ii.

Nitepatypa: [2] c. 82-90, [3] c.25, [11] c. 260-310

13 Mpoyedypa po3e’sa3ysaHHA dudhepeHyianbHUX pPi8HAHb. 2
YM0BM OAHO3HAYHOCTI. HauyanbHi Ta rpaHuyHi ymosu. Komn'toTepHa
peanisauis mMaTemaTU4HUX Modenen cuctem. IHdopmauinHi cuctemm Ta
KOMN'IOTEPHI Nporpamm MoAeNtoBaHHA TexHiYHMX cuctem. CyyacHi naketu
NPUKAagHWX Nporpam
Nitepatypa: [1] c. 69-75, ¢.100-135,.140-145, [3]c.71-75 [6] c. 156-181 [7]
€.154-190, [9] ¢.35-48, c. 103-112, [13] c.10-132,
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6. CamocrTiliHa poboTa cTygeHTa/acnipaHTa

Mpn BWKNAAEHHI HaBYanbHOI AucumnaiHMm «MopentoBaHHA CTaHy CyuinbHOro cepeaoBuLLa»
camocTiltHa poboTa acnipaHTa 3alimae 75% BiACOTKIB Yacy BUBYEHHS KPeAMTHOrO MOAY/1A, BPAaXOBYHOUM
NiAroToBKY A0 ek3ameHy. CamocTiiHa poboTa acnipaHTiB BK/AKOYAE NiATOTOBKY A0 ayAUTOPHUX 3aHATD,
BMKOHAHHA ABOX iHAMBIAYaNbHUX 3aBAaHb y BUrAALi pedepaTiB Ta OnpauoBaHHA po34inis nporpamm i
Tem, AKi He yBIAWAKM Yy nepenik NekuiMHUX nutaHb abo noTpebytoTb 6inblw AETaNbHOro BMBYEHHS.
OnaHyBaHHA 3HAaHb MO UMM TeEMaM NPOBOAMUTLCA LWIAXOM AOKNAAHOTO O3HAMOM/IEHHA 3 BiANOBigHMMM
posginamu pekomeHgoBaHOi 6a30BOI Ta [A0[ATKOBOI AliTepaTypn Ta CAMOCTIMHOTO HayKOBO-
iHpOpMaLLIMHOro MOLWYKY 3a B/IACHOK iHiuiaTMBOM. MiAroToBKa acnipaHTa A0 HACTyNMHUX ayAUTOPHMUX
3aHATb Nepeabayae OCBOEHHSA iM B NpoLLeCi CaMOCTiIMHOT poboTn maTepiany nonepeaHix NeKLi.

Ne .o KinbKictb
Bua po60oTH Ta Ha3BU TEM, LLLO BUHOCATLCA HA CAaMOCTiiiHe onpaLOBaHHA
3/n roAvH
1 Nidzcomoeka 8o ayoumopHux 3aHAMeo. 40
2 BUKOHAHHA iHOUBIAyanbHUX NPAKMUYHUX 3080aHb N0 memi Mooys. 12




OnpayrosaHHA po30dinie npozpamu i mem, AKi He 8UKNAOAIOMbCA HA AEKYinAX.

3 Po30in 1 OcHoBuU ¢hizuyHO20 Ma mamemamu4yHo20 MOOeNOBAHHS. 3
OCHOBHI NOHATTA MaTEMATUYHOIO MOAENOBAHHSA.
Nitepatypa [1] c.100-130, [3] c.17-28,
4 Po30in 2. Knacugikayis mamemamuyHux modesneii. 6
NiHirHI Ta HeniHinKHI mogeni. JTiHINHI PIBHAHHA Ta NPUHLMN CynepnosuLii.
Nitepatypa [3] c.17-50, [8] c.245-310, [11]
5 Po30in 3. 3acmocyeaHHa memodie Mamemamu4HO20 MOOeM08AHHA Npu 4
nposedeHHi HayKosux 00CniOHceHb.
MobypoBa mateMaTUYHOI Mogeni i 06UMCNOBaNbHUI EKCNEPUMEHT.
MpuKnagm matemaTuyHmMx mogenen y disunui, ximii, 6ionorii
Nitepatypa [3] c.55-73.

6 Po30in 4. MamemamuyHi moodeni cyyinbHoz20 cepedosuwia 4
3aKoHU 36epexkeHHA B Pi3nLi CyLinbHUX cepenoBuLL,. PiBHAHHA pyxy,
BapiaLiMHi NPUHLMNM Ta 3aKOHW 36eperkeHHA. 3anuc piBHAHb 6anaHcy B

npeactasneHHi Ennepa ta JlarpaH:ka.
Nitepatypa [2] c.20-30, [3] c.17-42,
7 Po30in 5. Memodu eueedeHHsA 6a3osux pieHAHb Moodeni cyyinbHo20 6
cepedosuwa
MogentoBaHHA rigpomexaHivyHUX npouecis
NitepaTtypa [2] ¢.60-82, c.106-110, [11] c.35-180, [112] ¢.10-82-180
MoaentoBaHHA Tenn00OMiHHUX NPOLECIB
Nitepatypa [2] c. 82-87, ¢.94-100, [11] ¢.35-180,
MogaentoBaHHA NpoLeciB MacoobmiHy
NitepaTtypa[5] c. 225-365

8 YucenbHi MmemoOdu supiweHHA pi6HAHb MeXaHiKu piOUHU ma menao006miHy. 6
3acTocyBaHHA MeTo4y KiHUEBMX Pi3HMUb ANA BUPIWEHHA MOAeNbHUX
PiBHAHD.

Nitepatypa [1] c.105-118, [9] c.43-83.
Cy4yacHi nakeTn NpuKNagHMX Nporpam
Nitepatypa [7] ¢.154-195. [10] c.103-135
9 Midzomoeka 0o ekzameHy
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MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

MNMpasuna 8id8idy8aHHA AeKyili ma NPAKMUYHUX 3aHAMb;
BiaBifyBaHHA NEKUiMHUX Ta NPAaKTUYHUX 3aHATb € 060B’A3KOBOIO CK/IAZA0BOK BUBYEHHA MaTepiany.
Ha nekuii BMKNagay KOPWUCTYETbCA BAACHUM Mpe3eHTauiMHUMM maTepianom. AcmipaHTd 3000B’s3aHi
OpaTu aKTHUBHY y4acThb B HaBYAJILHOMY IIPOLIEC], HE CITI3HIOBATUCS HA 3aHATTA Ta HE MPOITycKaTu ix 6e3
MOBA)KHO1 IPUYUHY, HE BIIBOJIIKATHCS HA i1, 0 HE TIOB’A3aH1 3 HABYAJILHUM MPOIIECOM.
BWKOHaHe y BW3HAYeHWI TepMiH iHAMBIAyaNbHE NPAKTUYHE 3aBAAHHA acnipaHT NpPeacTaBAAE Yy
dopmi pedepaty 3 NnpeseHTaLiE Y BUTNALI KOPOTKOT A0NOBIA|.
Monimuka dednaiiHie, nepecKaadaHb ma nNnpPasund 300X04y8AHHS;
MponyuwieHi 3aHATTA HeobxigHO BignpautoBaTU. AcCNipaHT CaMOCTIMHO  MiArOTOB/IKOE KOHCMEKT
nponyLeHoi nekKuii abo NpakKTUYHOro 3aHATTA, BiANOBIAAE HAa KOHTPOAbHI 3anMUTaHHA BWKAaAady no
maTepiasiam TemMu NPONyWeHOoro 3aHATTA. |HAMBIAyanbHi NPaKTUYHI 3aBAAHHA CAig, BWKOHYBATU



aKypaTHO i B TOYHO BU3HAYEHWUI TePMiH. BUKOHAHHA LMX BUMOT 3abe3neyye NiaBULWEHHA PEUTUHIOBOI
OLHKM pe3ynbTaTiB OCBOEHHA HAaBYaAbHOI ANCLUNAIHN.
Monimuka wjodo akademivyHoi dobpoyecHocmi;

MoniTMKa HaB4anbHOI AucuMnAiHM ByayeTbCcA 3 ypaxyBaHHAM HOPM 3aKOHOAABCTBA YKpAiHW Woa0
akagemivyHoi gobpouecHocTi, Kogekcy uvecti HTTY ««KWUIBCbKMA MONITEXHIYHMNA IHCTUTYT iMmeHi lrops
CiKOpCbKOro Ta BM3HAYAETbCA CUCTEMOIO BMMOT, AKi BUKIaZay Npea'ABAA€E A0 CTYAEHTA NPU BUBYEHHI
ANCUMNNIHK (NpaBuna NOBeAiHKN Ha 3aHATTAX, NPOMNYCKK, Nepesaadi ToLlo).

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

Po3noain HaB4YanbHOro Yacy 3a BUAAMM 3aHATb | 3aBAaHb 3 AMCUMUNAIHM 3rigHO 3 pOO60OYMM HaBYANbHUM
NAAHOM:

HaByanbHMM Yac Po3snogin HaB4anbHUX roanH KOHTpOANbHI 3axoam
kpeaun | 2@ | nexuii | Npakmuni | 120 | cpc | mkp | pp | CEMECTROBUY
roa. pob. KOHTpPOJIb
4 120 13 26 - 81 - - eK3ameH

KoHTpo/b 3HaHb acnipaHTiB NpoBOAMTLCA 3@ AONOMOro0 cniBbecian nif Yyac NPakTUYHMUX 3aHATb,
pe3yNbTaTiB BUKOHAHHA iIHAMBIAYaNbHUX NPAKTUYHMX 3aBAaHb , @ HA eK3aMeHi — 3a gonomoroto binertis.

Mig yac ouiHOBaHHA BPaXOBYETbCA TaKe:

1. BigBiayBaHHA NeKuii Ta NPaKTUYHUX 3aHATb, NAIAHICTL PO6OTM Nif Yac ayAUTOPHUX 3aHATD .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPAaKTUYHUX 3aBAAHb AR CAMOCTIMHOT poboTu.
3. BuByeHHA 6a30B0i Ta OMNOMIXKHOI NiTepaTypu.

1. PeiTHHr acnipaHTa 3 KpeAUTHOro MoAyNA CKAAAAETbCA 3 6aniB, WO BiH OTPMMYE 3a poboTy Ha
ayAUTOPHUX 3aHATTAX (13 roanH nekuin Ta 26 roanH NPaKTUYHUX 3aHATb), 32 BUKOHAHHSA ABOX
iHAWBIAYaNbHUX MPAKTUYHMX 3aBAaHb MO TEMi MOAY/A Ta 3a pe3y/ibTaTaMu CEMECTPOBOro KOHTPOIO —
€K3aMeHy.

2. Kputepii HapaxyBaHHsA 6anis:

2.1. Po60Ta Ha ayAUTOPHMX 3aHATTAX:
- nnigHa pobota — 1 6an;
- nacueHa poboTa abo BiAcyTHICTb Ha 3aHATTI —0 6anis..

MakcrMmanbHa KinbkicTb 6anis 3a poboTy nig Yac ayamuTopHMX 3aHATL -39.
2.2.KpuTepii ouiHOBAHHA BUKOHAHHA OAHOrO iIHAMBIAYANbHOMO MPAKTUYHOIO 3aBAAHHA

MoBHOTa Ta  CBOEYACHICTb  BUKOHAHHA Banu
3aBAaHHA

MoBHe BWKOHAHHA, HanexHe 0QOPMIEHHA 3

pob0TH, NOAAHHA Y BU3SHAYEHWUI TEPMIH

Po6oTy BMKOHAHO CBOEYACHO, afie € MNEBHi 6

HeA0NiKW Y BUKOHAHHI poboTK

PoboTy BMKOHAHO CBO€EYacHo, ane i3 3.4
CYTTEBMMU HEZONiIKaMM

PoboTy npeacTtaBneHo nisHile BWU3HAYeHOro 4

TEPMIiHY

Po6oTy BWMKOHAHO HECBOEYACHO 3 MNEBHUMM 3

HeaoNiKamu

Po60oTy BMKOHAHO HECBOEYACHO i3 CYTTEBUMM 1

HeaoNiKamu

PoboTy He BUKOHaHO 0

MaKcumanbHa KinbkicTb 6anis 3a 6e3g0raHHe BUKOHAHHA 060X NPaKTUYHMX 3aBAaHb — 16.

3a 13 TWXKHIB HaBYaHHA 3a pe3yNbTaTaMM HaBYa/IbHOI POOOTM i BUKOHAHHA ABOX MNPAKTUYHMUX
3aBAaHb MaKCMMasbHa KiNbKicTb 6anis, AKy morxke HabpaTu acnipaHT, cknagae 55 H6anis
2.3. CKnagaHHA ek3aMeHauinHMX icnuTiB

B eksameHaUiliHOMY bGineTi MiCTATbLCA TPM 3aNUTaHHS, BiANOBIAb HAa KOXHE 3 AKWUX OLHIOETLCA 33
TAaKUMU PENTUHTOBMMM Banamu:



KpuTepii ouiHIOBaHHA BignoBiAi Ha KOXHe MUTaHHA eK3ameHauiHoro bineta

MoBHOTa BiANOBIAI HA  KOXHe

- . banu
NUTAHHA eK3ameHauiiiHoro binera
BigmiHHO 15
Oyxe pobpe 13-14
[obpe 10-12
3a408BinbHO 7-9
JocTtaTtHbo 6-7
He3apoBinbHO <5
He pgonyuieHo A0 eK3ameHy 0

MaKcMmanbHa KinbKicTb 6anis, AKy MOXKe OAeprKaTW acnipaHT B pe3ynbTaTi YCNiWHOro CKAafgaHHA
eK3ameHy AopiBHIOE 45 6anam.

3rigHo pelTuHrosoi wkaau (R), makcumanbHa cyma 6anis gopisHtoe 100.

HeobxiaHOO yMOBOI AONYCKYy A0 €K3aMeHy € PenTUHr, WO CcKaagae He meHwe 30 % Big
penTmHrosoi wkanu (R), To6To 30 6anis.

Po3nogin pertuHrosux 6anis, AKi OTPUMYIOTb acMipaHTM MiCNA BUBYEHHA KPEAWTHOrOo MoAyna Ta
CKNagaHHA icnuTie.

3mictroBui moaynb Cyma 6anis
Nekuii 13
MpaKTUYHi 3aHATTA 26
BMKOHAHHA NPaKTUYHUX 3aBAaHb 16
CemecTpoBMiA KOHTPOb
Exk3ameH 45
Pazom: 100

MopsafoK 3apaxyBaHHA MPONYLWEHWUX NeKUid Ta MNPaKTUYHUX 3aHATb: acnipaHT CaMOCTIMHO
NiAroTOBNOE KOHCMEKT MPONyLWeHoi NeKkuii Ta/abo NpaKTUYHOro 3aHATTA, BiANOBIAAE HA KOHTPOJIbHI
3anuUTaHHA BUKIa4auy.

Cyma peinTtuHrosux 6anis, OTPMMaHMX acnipaHTOM MiCAA OCBOEHHA AWUCUMNAIHM Ta CKNALAHHA
eK3aMeHy, NepeBoAnTbLCA A0 NiACYMKOBOI OLIHKM 3rigHO 3 Tabauueto:

KinbKictb 6anis OuiHKa
95...100 BigMiHHO
85...94 Ayxe pobpe
75...84 nobpe
65...74 3a4,08Bi/IbHO
60...64 [OCTaTHbO
<60 He3a[0BiNbHO
He BMKOHaHi ymOBU A0MNYCKY He JonyuweHo

9. [Oopaartkosa iHpopmauis 3 gucumnaiHm (0OCBITHLOro KOMNOHEHTA)

MonepeAHiit nepenik NUTaHb, WO BUHOCATHCA HA CEMECTPOBUIA KOHTPO/Ib.

1. MOACHUTK, WO MM HA3NBAEMO 06’ EKTOM AoCNiAKEHHA. PO3rnAHYTU cyTb GisMYHOI Ta
MaTemMaTU4YHOI moaeni 06’ ekTy AOCNiAKEHHSA Ta IX B3AEMO3B’A30K.

2. MoAcHUTU NpuHLUMNK NobyaoBmM Gi3MYHOI Ta MaTeMaTUYHOI Mogeni BiAHOCHOIO pyXy AMUCNepcCiin B
HenepepBHOMY cepesoBuLL;.

3. MOACHUTM PISHULLIO MiXK KOHLLENTYaIbHOK | MAaTEMATUYHOLIO NOCTAHOBKOIO 334a4i MoAeNtoBaHHA

4. PO3rnAaHyTM OCHOBHI MeToaM MmoaentoBaHHA Popma M NPUHLMNIN NPeACTaBAEHHA MaTEMATUYHUX
mogenen.

5.MooaHanisysatn 0cobamBocTi NnobyaoBM maTeMaTUYHUX Mmoaeneit. MNepepaxyBaT OCHOBHI eTanu
CTBOPEHHA moaeni



6. [poaHanisyBaT OCHOBHI €Tann CTBOPEHHA MaTeMaTUUYHOI MoAeni ANna NpoBeaeHHA HAYKOBUX
[ocnigxeHsb.

7. MNoACHMUTM B3aEMO3B A30K MiXK MOCTAaHOBKOIO 3a4au4i A4OCNiAKeHHA Ta Nnobya0Bo0 BiANOBIAHOI
MaTemaTu4yHoI moaeni.

8. MMpoaHanizyBatn eTanu nobyaoBm matematuyHoi mogeni. PosrnaHytn 6a30Bi npuHUMNK
dopmanizauis maTemaTUYHOI Mogeni, AK npouec BigobparkeHHs MHOMWHU  3MIHHUX BXiAHWX
napameTpiB y MHOMMHY BUXiAHUX NapameTpu o6’ekTa JOCNIOKEHHA.

9. MOACHUTM Ha KOHKPETHUX MPUKNAZAX, AKY OYHKLIO BUMKOHYE MHOXWHa onepaTopis F npu
dopmanisauii mogeni.

10. MNoAcHNTYK, WO PO3YMIETLCA Nig MOHATTAM MaTeMaTUYHE MOAEeNtoBaHHA. PO3riaHyTU OCHOBHI
eTann MaTeMaTUYHOro MOAENOBAHHA i3 3aCTOCYBAHHAM KOMN't0Tepa Npu NpoBeAeHHi HAyKOBOTO
OOCNIAXEHHA.

11. MoACHMUTM NPUHLMIKN NOBYA0BN MAaTEMATUYHOI Mmogeni. NpoaHaniayBaTM MHOMWUHU eNnemMeHTiB

MaTeMaTUYHOI MoAeni — 3MiHHI BXigHi X Ta BMXigHi napameTpu ), He3miHHi BHyTpiwHi U, Ta

30BHiWHi U;,; napameTpu. NMokasatu, B AKin Gopmi Li enemeHTU BXOAATb B PIBHAHHA MaTeMaTU4HOI
moaeni.

12. NpoaHanizysaTn 0cobMBOCTI 3aCTOCYBAHHA HAaTYPHOrO Ta MAaTEMATUYHOIO MOZENOBAHHA NPU
nposeAeHHi HAyKoBUX gocaigeHb. MOACHUTM WO CNiNIbHOIO | AKa NPUHLUMNOBA BiAMIHHICTb MiX LLUMMU
MeToA4aMN MOAENOBAHHA.

13. MNepepaxyBaTh OCHOBHI NepeBarn MaTemMaTUYHOro Mo4EeNOBaAHHA NPU NPoBeAEeHHI HAYKOBUX
AocniaxKeHb abo iHXeHepHOro NPoeKTyBaHHA. MOACHUTM NOHATTA HAaTYPHOrO Ta MaTEMATUYHOIO
MOAeNt0BaHHA

14. O6rpyHTYBaTU NPUHLMUMN NOEAHAHHSA Ta B3aEMO AOMOBHEHHA HAaTYPHUX (EKCNnepUMeHTaIbHUX)
MeTOAiIB A0CAIAKEHHA Ta METOAiIB MAaTEMATUYHOIO MoeNtoBaHHA. OKasaTK AOUiNbHICTb CYMICHOIO
3acTocyBaHHA 060X MeToAiB MOoAeNtOBaHHA NPU NPOBeAEHHI AOCNiIAXKEHb.

15. MoACHUTM NPUHUMNOBY BigMiHYy BigobpaxKeHHA BXiAHMX NapameTpiB 06’eKTa y BUXIAHI
napameTpu, AKe NpeacTaBAE€HO B HATYPHUX | B MaTEMATUYHUX Mmoaenax. B yomy, 3 L€l TOUKK 30py,
NONATA€E Nnepesara MaTeMaTUYHMUX MOZENEN i AKY PONb Bigirpae onepatop F.

16. MOACHUTU BMCNOBNIOBAHHA, LLLO METOI MOJENOBAaHHA € BU3HAYEHHA CTPYKTYpu onepaTtopa [ .

B akomy BUraA) i B AKil Gopmi MHOXMHa onepaTopis /' 3aCTOCOBYETbCA B MaTeMaTUUYHUX MOJENAX.

17. NpoaHanisyBaTh OCHOBHI BUMOTM, IKi BUCYBAIOTbCA NPU NOOYA0BI MaTeMATUYHOT MoaenN.
MNosHOTa Ta npocToTa mogeni. Komnpomic mixK MOBHOTOIO i NPOCTOTOO MoAei.

18. Po3rnaHyTv npuHumMnm nobyaosa NpPoCTUX Ta CKNAAHUX MOoAesel B 3a1eXHOCTi Big CKNaaHOCTI
o6’ekTa gocnigxeHHs. NMoACHUTM Pi3HMLIO NOHATL NPOCTOTM MOAENi He BiAHOCHO CKNaAHOCTI mogeni, a
BifHOCHO dpopmm onepatopa F .

19.0xapakTepun3yBaTno 061acTb 3aCTOCYBaHHA MOAENI, MeXi AO0CTOBIPHOCTI MoAeni, afeKBaTHICTb
MOoAeNi; MOXKAMBICTb moandiKaLii moaeni.

20. O6rpyHTYBaTN HEODXIiAHICTL CTBOPEHHA cybmoaenelt (nig mogeneit) B AKOCTI CKNaA0BUX
6a3o0Boi moaeni 06’ekTa AocnigKeHHS.

21. HaBecTn OCHOBHI YUHHMKM, NO SKMM NPOBOAUTLCA Knacudikauia mogenei. MoAcHUTH
HeobXiAHICTb Ta AOUINbHICTb KNacudiKkauii maTemaTUYHUX Moaenen

22. Po3rnsHyTK OCHOBHI pi3HOBUAM mogeneit. CTaTMYHI Ta AMHaMiYHi moaeni. [leTepmiHoBaHi Ta
CTOXACTUYHI mogeni.

23. Knacuodikauia mogenert B 3aneXKHOCTi Big iX BXiAHWX napameTpis. B yomy nonarae posnogin
MaTeMaTUYHMUX Mogdenen no posmipHocTi (1-D, 2-D, 3-D mopeni). Po3rnaHyTM ymoBM AOUINbHOCTI
3MEeHLEeHHA PO3MipHOCTI moaeni

24. TIoACHUTK, B YOMY MONATAE METOoA, NoAiIOHOCTI i aHanisy po3mipHOCTI Npu Nobyaosi Gi3nyHoi Ta
MaTemaTu4yHoI moaeni.

25. TIOACHUTU PI3HULIO MiXK CTaUiOHAPHMMKU Ta ANHAMIYHMMKM NPoLLECaMM 3 TOUYKWU 30pYy TPUBANOCTI
nepexoay cUCTEMU A0 HOBOMO PiBHOBAXXHOrO CTaHy. YMOBW 3aCTOCYyBaHHA AMHAMIYHMX Ta CTaTUYHMUX
moaenemn



26. [poaHanizyBaTM MeTOoAM MOAENIOBAHHA AMHAMIYHMX Ta CTauioHapHUX npouecis. HassaTtu
0cob6MBOCTI MoAeNtoBaHHS KBasicTalioHapHMX NpoLuecis.

27. HaBecTn npuknagu ANiHIMHUX Ta HeNiHIMHMX mogenei. Po3rnaHyTM meTon, nNiHeapusauin.
MOACHWUTM BU3HAYEHHA NiHIMHOIO PIBHAHHA | NPMHUKUNY Cynepnosunuii.

28. MMpoaHanizyBaTn YncenbHi MeToAM BUPILLEHHA HENIHIMHUX PiBHAHD.

29. O6rpyHTYBaTH iCHYIOYI Nigxoamn Ao Knacudikauii maTeMaTUUYHUX MoAenen B 3a1eXHOCTi Big meTu
MmopaentoBaHHA. MeTa 3acTocyBaHHA AECKPUNTUBHMX Ta ONTUMI3aLiMHNX moaeneil.

30. HaBecT npuKaaamn 3acTocyBaHHA ONTMMI3aUiIMHUX moaenei ANna BMpilleHHA 3a4a4 onTumisauii
Nno 04HOMY YU AEeKiNbKOM KpuUTepiam.

39. BM3HAuUMTM NOHATTA cyuUinbHOro cepefoBulla. [MOACHUTU MOMAUBICTb B pamKax MeXaHiku
CYLi/IbHOrO cepeaoBumLLa MOAENOBATHM MApOMeEXaHIUHI NpoLec Ta NPoLEeCcH MacoobmMiHy B AMCNEPCHUX
cepenoBuLLAX, MPOLECU EKCTParyBaHHA, eMynbryBaHHA, copbuii Ta iHLWi.

32. lNpoaHanizyBaTu 3arajibHi YMOBM, 32 AKUMU PEYOBUHY, AKA MAE AUCKPETHY MONEKYNAPHY
CTPYKTYPY, @ TAKOXK reTeporeHHi Cymilli MOXKHa po3rnagaTtu AK piauHHe cepenosuLue.

33. MoACHUTK, 33 AKMX YMOB MOXKHA ONUCYBaTK NpoLLecH TenaonepeHocy, PO3NOBCIOAKEHHA
3BYKOBMUX, YN1bTPa3BYKOBUX, 1EKTPOMArHiTHUX XBU/b B Pe4OBUHI i3 3aCTOCYBaHHAM BiANOBIAHUX
PiBHAHb ANA CYLiNbHOrO cepenoBuLa.

34. MNpoaHanisyBaTn 6a30Bi PiBHAHHA MaTeMaTUYHOI Mogeni cyuinbHoro cepeaoBma. MoACHUTH
HeobXiAHICTb 3aCTOCYBaHHA B CUCTEMI PiIBHAHb MaTEMATUYHOT MOAENI PiIBHAHHA CTaHy Ta PiBHAHHA
HEepPO3pPUBHOCTI.

35. BM3HAuMTM NOHATTA cyuinbHOro cepefosuwia. [OACHUTU MOMAUBICTb B pamKax MeXaHiku
CYLi/IbHOrO cepeaoBMLLa MOAENOBATHU rApOMeEXaHiUHI NpoLec Ta NPoLEecH MacoobmiHy B AMCNEPCHUX
cepenoBuLLAX, MPOLECU eKCTParyBaHHA, eMynbryBaHHA, copbuii Ta iHLWi.

36. MpoaHanizyBaTn pPiBHAHHA HEPO3PMBHOCTI ANA HECTUCIUBOI PIANHU Y dOopMi AndepeHLuianbHOro
Ta BEKTOPHOTO PiBHAHb. LLLo Take cybcTaHLiOHanbHa NoxiaHa no vacy?

37. HaBsecTu onepatop cybcTaHuUioHanbHOI NoxigHoi. AK BUrnagae cybcraHuioHa bHa NoxigHa no
yacy npwu Yacy B PiBHSAHHAX, AKi ONUCYOTb cTalioHapHi abo HecTalioHapHI NpouecK Teuii piguHU B
KaHanax?

38. Moka3aTn HeobXigHICTb 3aCTOCYBAHHA KOMN'IOTEPHOIO MOAEN0OBAHHA MPU BUPILLEHHA
HeNiHIMHMX PiBHAHb. [TOACHUTN NOHATTA ANHAMIYHOI CUCTEMMU.

39. MpoaHanizyBaTM MeToAM 3HAXOAKEHHA HABNMKEHMX 3HAYEHDb iHTEerpaniB. 3aCTOCyBaHHA
YMCeNbHUX METOAiB BUPIEHHA AndepeHLiaibHUX PIBHAHD.

40. MoACHMTK, Ha OCHOBI AKMX Ba30BUX 3aKOHaxX NpPUpPoAN NobyaoBaHI PIBHAHHA NEPEHOCY KiNbKOCTi
PYXY, PiBHAHHA eHeprili (nepeHocy TeNa0TK) Ta PiBHAHHA NEPEeHOCY Macwu.

41. T[lpoaHanizyBaTtn CKNagoBi piBHAHHA Has'e-CTOKca npu MoAentoBaHHS CTauioHapHOl i
HecTaLioHapHOI OAHOMIPHOI Tedil piANHKM B LUNTHAPUYHUX KaHanax.

42. TIOACHUTWM 3aranbHi NPUHUMN BMBeAEHHA piBHAHHA Hae’e-CTOKCca LWAAXOM 3aCTOCYBaHHA
CTaHAAPTHOIro MeToAy ONUCY eleMeHTapHMUX MNOTOKIB Yepe3 NOBEPXHi eleMeHTApHOro KybiyHoro o6’emy
B TPbOX HanpAamax.

43. MokKasaTn, Wo Npu BUKOPUCTaHHI MeToAy eNeMeHTapHOro Kyba gna BUBEAEHHA PIBHAHHA Pyxy
AOCTAaTHbO 3acTocyBaTW 6a30Bi PiBHAHHA APYroro 3akoHy HblOTOHA Ta PiBHAHHA B'A3KOCTi HblOTOHA B
oAHOMIpHOMY BUrNAL,.

44, MpoaHanizyBaTM MOXKAMBICTb BUBEAEHHA OAHOMIPHOro piBHAHHA Has’e-CTOKca, Hanpuknaga, B
HaNPAMKY X, AKWO PO3rNAHYTU MepeHeCeHHA KiNbKOCTI pyxy /uwe yepes ABi NPOTUAEXHI NOBEpPXHI
ABCD ta-A'B'C'D',

45. Po3rnsiHyTM OCHOBHiI NPUHUMNW BUBEAEHHA PIBHSAHHA TEN/JOMNpPOBiAHOCTI meTogom 6GanaHcy
TEeNnN0BMX NOTOKIB Yepes rpaHi enemeHTapHoOro Kyba. HasecTu 3aranbHe piBHAHHA TENIONPOBIAHOCTI.

46. MpoaHanizyBaTW CKNA[0BI PIBHAHHA NepeHOoCY TeN/I0TU B CYLiIbHOMY CepelOBULL Y BEKTOPHOMY
BUrNAAi i3 3acTocyBaHHAM onepaTtopa Jlannaca. HaeBectn ctaHaapTHe o A4HOMIpHE PiBHAHHA

48. O6rpyHTYBaTU PiBHAHHA NepeHOocy TeN0TU B NOTOLI PiAMHKM 3 BpaxyBaHHAM B’A3KOT gMcunau,i.
HaBecTu BignoBsiaHe piBHAHHA NepeHoCy Tenna.



49. MNoACHMUTM NOHATTA AMcUNaTMBHOI GYHKLIi? HanncaTtu cniBBigHOWEHHS Ana AMcMnaTmMBHoOI
bYHKLUIT ANA OA4HOMIPHOTO PiBHAHHA TEN/IONPOBIAHOCTI

50. Po3rnaHyTM 0co61MBOCTI 3aCTOCYBAHHA PIBHAHHA TEN/IONPOBIAHOCTI B TBEPAOMY TiNi Ta B
KOHBEKTUBHMX NOTOKaX HECTUC/INBOT PigUHMN.

51.MoscHnTK npoueaypa po3B’A3yBaHHA andepeHLiaibHUX 3a4a4 nepeHocy. MpoaHanisysatm
OCHOBHi YMOBW OAHO3HAYHOCTI, FPaHNUYHi YMOBW A/1A PIBHAHb NepeHoCcy Tenaa B CyuiibHOMY
cepenoBMULLI.

52. AHaniTU4YHI Ta YncenbHi MeToam BUPILWEHHA PIBHAHb MaTeMaTUYHOT moaeni. Po3rnaHyTn
nepesBarn ogep¥aHHA pilleHHA PiBHAHb MoAeni B aHaNiTUMHOMY BUTAAA,.

53. BuBectu piBHAHHA BiJHOCHOrO pyxy ANCNEpPCili B CyLiNbHOMY PiIAMHHOMY CepesoBuLLi Npu
HAABHOCTI BIiALEHTPOBUX CUA.

54. MpoaHanisyBaTn CKNAAoOBi PiBHAHHA BIgHOCHOrO pyxy rasoBux gucnepcii (bynbbawok) npu
MOJAEN0BaHHI npoueciB BUpobHMUTBA biorasy.

55. MpoaHanizyBaTn piBHAHHA BiAHOCHOIO PyXy AMCMEPCii B ra30BUX NOTOKaX.

56. MpoaHanisyBaT PiBHAHHA BiAHOCHOrO PyXy AMCMEPCIN B CyUi/IbHOMY CepefoBuLLi B CUCTEMI
«piAnHKU-pianHa».

57. HaBectn Ta npoaHanizyBaTn 6a3oBe pPiBHAHHA pPyXy AUCNEPCHUX YAaCTUMHOK Yy HenepepBHOMY
cepenoBMULLI.

58. OCHOBHi  HanpamM 3acTocyBaHHS MaTemMaTU4HOi mogeni BiAHOCHOro pyxy Aucnepcii B
CyuinbHOMY cepeioBULL.

59. MNpoaHanizyBaT CKAA[0BI PiIBHAHHA NepeHOoCy TENAOTHU B CYLLIIbHOMY CEpefOBULLI Y BEKTOPHOMY
BUrNAAi i3 3acToCcyBaHHAM onepaTtopa Jlannaca. Haesectn ctaHaapTHe O g4HOMIpHE PiBHAHHA

60. O6rpyHTYBaTM HEODOXiAHICTL 3aCTOCYBaAHHA PiBHAHHS CTaHY B MaTEMaTUUYHUX MOAENNAX
CYLi/IbHOrO cepeaoBMLLa.

61. MMOACHMTK 3aCTOCYBAHHA CTAaHAAPTHOI NpoLeaypu PO3B'A3aHHA cucTemMn andepeHLiaibHUX
PiBHAHb B MaTeMaTUYHNX moaeni. [poaHanisysaT OCHOBHI YMOBW OAHO3HAYHOCTI, FPaHUYHI YyMOBU ANA
PiBHAHb TenionepeHocy.

Po6ouy nporpamy HaBuYanbHOI gucumnaiHu (cunabyc):
CknageHo nocajza, HayKoBMIM CTyNiHb, BYeHe 3BaHHA, b
YxBaneHo Kadpeapoto MAXHB (npotokon Ne 20 sig 20-06-2022)

MoroaxeHo MeToanuHo Komicieto dakynbTeTy! (npotokon Ne 10 Big 24-060-2022)

' MeToamyHow pagoto yHiBepcuTeTy — A8 3ara/ibHOYHIBEPCUTETCbKUX AUCLUMAIH.



