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BUKN1ApaudiB

Po3miwieHHA Kypcy MocrnaHHA Ha AncTaHuinHMin pecypc (Moodle, Google classroom, Towo)

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

Onuc Has4yanbHoi AucyunaiHu.

MeToan maTemaTMYHOro MOAENOBAaHHA LWMPOKO 3aCTOCOBYIOTb MPU AOCAIAMKEHHI Pi3HOMAHITHUX
cucTeM | npoueciB - NPUPOAHUX, TEXHIYHUX, eKonoriyHmx Towo. Le nepegbavyae cTBOpEHHS
KOoHLeNnTyanbHOi moaeni 06'ekTa pocnigKeHHs, ii popmanisauilo Ta NepeTBOPeHHA y MaTemMaTUyHYy
MoAenb B aHaNiTUHHOMY UM YUCESIbHOMY BUMAALI, NPUAATHOMY ANA OAEpPXKaHHA KiHLEBOro BUpilleHHA
3a4avi. Peanisauia anropuMtmiB UYMCENbHOrO aHanizy nNpoBOAMTLCA 3a3BMYaM Ha 6asi cyyacHux
KOMN'tOTEPHUX TEXHOJIOTi 3 BUKOPUCTAHHAM CMeLiani3oBaHNX MAaKeTiB NPOrpaMHoro 3abesneyeHHs. Ane
ANA UbOro AOCAIAHMKY HeobxiAHO BOJIOAITM OCHOBaMM MATEMATMYHOIO MOAENIOBAHHA, BMiHHAM
po3p0obNATU afAeKBaTHIi mMaTemaTMyHi mogeni, NpoBoAUTH iX mMoAaudiKaLito, OCKIIbKM KOPUCTYBAHHA
cneuianizoBaHMMKM NakeTaMu 3aBxau nepepbayae HeobXigHiCTb BMOOPY ONTMMANbHOrO anroputMmy i
WNAXiB MOro ycnilwHOoi peanisauii, iHoAi 3 6araTbox MOX/MBUX BaPiaHTIB.

B Kypci aKueHTYeTbCA yBara Ha TiCHWMIA B3aEMO3B'A30K MiXK HAaTYPHMM MOAENOBaHHAM 00’€EKTiB Ta
NPoOUECiB 3 MNPOBEAEHHAM EeKCNepMMEHTA/IbHUX AO0CAiAXKeHb Ha nabopaTtopHMx CTeHZax Ta
MaTEMATUYHUM MOAENOBAHHAM LMX NPOLECIB, WO, 3 0O4HOro 60Ky, 3abe3nevye MOXAUBICTb NepeBipKu
aAEeKBaTHOCTI i AOCTOBIPHOCTI Moaeni, wnaxu ii noganbwoi moaudikauii, a 3 iHWOro - NpoBeaeHHs
AETAaNIbHOrO aHani3zy pe3ynbTaTiB eKCNepuMMeEHTY i OOFPYHTYBAHHA LWAAXIB NOAANbLIOINO HaNpPAMKY
NabopaTopHUX AOCNIAMKEHHSA, BHECEHHA HEOOXiAHMX 3MiH B MEeTOAMKY NPOBeAEHHS eKCMEPUMEHTIB

NMpedmem HasyanbHOI ducyunaiHu.



OucunnniHa "MopgentoBaHHA CTaHy CyuifbHOro cepefoBuLLa" BUKAAZAETbCA AK  HOBWIA
YHiBEPCAaNbHUN KOMMOHEHT NiAroTOBKM KBanidikoBaHMXx daxiBuis y ranysi mawunHobyayBaHHA,
pecypco3bepekeHHA, eKoorii Ta KOMN'tOTePHO-iIHTErPOBAHUX TexHoNOorik. B Kypci po3rnagatotbes
y3araibHeHi meToau MOAENIOBAHHA TAPOANHAMIYHMX, TENN00OMIHHUX Ta MAacoObMiHHMX NpoLuecis, a
TAKOXK MeToau CTBOPEHHA mogenen, aKki € 6a3oBMMWM ANA BUBYEHHS UMX npouecis. Po3srnsapatoTtbea
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 nepenbavyae He NPOCTO 3aCBOEHHA NEBHMUX
npasun i cnocobis gii B aaroputmax nobysosm mogeni i Bubopi metoay pilleHHA, a came PO3BUTOK
CBOEPIAHOIO CTUNKO MWUCNEHHSA, OPIEHTOBAHOIO Ha aHani3 i3MYHOI i MaTEMATUYHOI CyTi PO3rNAHYTUX
aBuw,. OCBOEHHA cy4YacHMX TexHosorin B obnacti «lanyseBoro mawunHobyayBaHHA» Bce Oinble
BMMAratoTb Bif, acnipaHTa, iHXeHepa-mexaHika rnmMboKoi i CUCTEMHOT MynbTUAUCUMNAIHAPHOI NiATOTOBKM,
3a/7ly4eHHsA 3HaHb i A0CBiAYy, HAKOMUYEHUX B iHWKX AucumniiHax ¢isMKo-maTemMaTUYHOro Ta XimiKo-
TEXHO/I0MYHOro HanpAaMmIB .

MeTta HaB4YaNbHOI AUCLUNAIHN.

MeTol OCBOEHHA AAHOI AUCUMNAIHM € GOPMYBAHHA KOMMAEKCHUX 3HAHb YMiHb i HAaBMYOK, L0
[03BONAIOTb  BUKOPUCTOBYBATM  PyHAAMEHTANbHI  NPUHUMNKM  MEXaHiKM | TepMogMHaMIKu ana
MOZENOBAHHA LWMPOKOro Kaacy ¢Gi3MKo-MexaHiuyHMX NPOoLEeCiB Y CyUinbHUX cepeosuwax. Kpim Toro, B
pe3ynbTaTi OCBOEHHA AMCUMNAIHM acnipaHTM 03HAMOMAATLCA 3 METOA0/OrI0 HayKOBUX AOC/IAMEHDb 3
BMKOPUCTAHHAM Cy4aCHMX NPOrPaMHO-LINIbOBUX KOMMNAEKCIB Gi3MYHOTO i MaTeEMAaTUYHOTO MOLENOBAHHS,
0BO/1I04,iI0Tb BMiHHAM BUKOPUCTOBYBATM 6a30Bi HayKOBi 3HAHHA | meToau ana GOPMYBAHHA CYAKEHb MO
npodeciiHnx npobnemax nNpu BUPIWEHHI KOMMAEKCHUX HAYKOBO-TEXHIYHWUX 3aBAAHb, KPUTUYHO
OLiHIOBATM Ta iHTEPNpPeTyBaTU pPe3ynbTaTh AOCAIAMKEHHA, pOOUTM BMCHOBKM, OTPUMAHI B CKAALHUX i
HEeBU3HaYeHUX CUTYaLLiAX.

MocTaBneHi uini 4O3BONATb acnipaHTam rAnbLe onaHyBaTM METOAN MATEMATUYHOIO MOAE/IOBaHHS,
YCBiAOMUTUN NPUPOAY PO3INAHYTUX TEMIO- Ta MACOOBMIHHMX i riAPOANHAMIYHMX ABULL Ta NPOLLECIB, AKI €
npeamMmeToM HAyKOBOro [AOCANIAMKEHHS, PO3BMHYTU TEXHOMOMYHIi HaBMYKM MNOOYAO0BM BigNOBiAHUX
MaTeEMATUYHUX Mogeneh BusueHHA npobnem Kypcy bype OpieHTOBaHe Ha aKTMBHE BUKOPWUCTAHHA
BITYM3HAHUX i 3apybikHMX nybnikauin B ranysi ¢i3MyHOro i mMatemMaTM4yHOro MOZENOBAHHA CTaHy
CYLiIbHOro cepeaoBMLLa.

BignoBsigHO A0 MeTW AaHOi HaBYaNbHOT ANCUMMNAIHWU NiArOTOBKa AOKTOPIB dinocodii 3a cneuianbHicTio
133 Tlany3eBe MmawuMHOOYAYyBAaHHA BWMMArae noAanblWMii PO3BUTOK CHOPMOBAHMX Y acnipaHTiB
KOMNEeTEeHTHOCTEMN:

BignosigHO A0 MeTK AaHOT HaBYaNbHOI ANCUMNAIHK NiArOoTOBKA AOKTOpiB ¢pinocodii 3a cneuianbHicTio
133 Tlany3eBe MmawunHOOYAYyBAaHHA BWMMArae noAanblMii PO3BUTOK CHOPMOBAHMX Y acnipaHTiB
KOMNEeTEeHTHOCTEMN:

- 3HaTM GyHOAMEHTAbHI 3acaam Teopii rigpoaMHaMIKK, TeN0- Ta MacoobmiHy Ta 6a30Bi NONOKEHHA
TepMOANHAMIKHK;

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

- 3HATW OCHOBHI KNacn MaTeMaTUYHUX MOAENEeN CYLiNbHUX CEPEeAOBMULL, 3arasibHi MeToam ix nobynosm
Ha OCHOBI $i3NYHMX 3aKOHIB 36epeXKeHHs, BiANOBIAHI iM piBHAHb BanaHcy;

- BONOAITM HABMYKAMM 3ACTOCYBAHHA MATEMATUYHUX MOAENEen CyLinbHUX cepeaoBul, ANA
MOZENOBAHHA Pi3HUX Pi3MKO-MexaHiYHMX NPOLECIB, 34iACHIOBATU KOPEKTHUI BMBIp Mogeni i aganTysaTu
il AnA MmoaentoBaHHA NoBeAiHKN 06 eKTY AOCNIAXKEHHA.

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

- YMIiTV p0o3p0bATM Ta AOCNIAKYBATU KOHLENTYaNbHi MaTeMATMYHI Ta KOMMN'IOTEPHI MoAeni Nnpouecis
3 ypaxyBaHHAM BAaCTUBOCTEN CYLIiNbHOrO CepeaoBMLLA, 3AiNCHIOBATU X MaTeMaTUyHe pilleHHs,
NpoBOAUNTWN aHaNI3 pe3ynbTaTis,



- 3HATK cyyacHi meToan Gopmanizauii CTaHiB CyLiNbHOrO cepeaoBuLLLA, OCHOBHI TUMWU BU3HAYaNbHUX
CNiBBIAHOLIEHb, LLLO XapaKTEPU3YIOTb MOBEAIHKY i peaKLito 06’EKTIB AOCNIAKEHHA B paMKaX y3arasibHEHMUX
Mmozenen cyuiNbHUX cepefoBuLL;

- YMITU YAOCKOHANOBATU MOoAeni CTaHy CyLiNbHUX cepeaoBuLL, 3aCTOCOBYBATU oAepHaHi HaBUKK Ta
BMBYEHUI MaTepian ANA BUPILLEHHA HOBMX 33434 AMHAMIKU CYLiNbHUX cepenoBuLL;

- YMITU NPOBOAMTU aHaNi3 CTaHy CyLiNIbHOro cepeaoBuLLa Ta obrpyHToByBaTH poboui rinotesn woao
NiaBMWEHHA ePeKTUBHOCTI MPOLECIB NepeHEeCeHHs;

- BMiTM edeKTMBHO 3aCTOCOBYBATM METOAM aHanily, MaTemMaTM4YHe MOAEN0BaHHA, BUKOHYBATK
di3nyHi Ta 0b4YMCNOBaNbHI EKCNEPMMEHTM NpPOLECi BUKOHAHHA HAyKOBWUX AOCANiIAXKEHb, PO3B’A3yBaTH
KOMMJIEKCHI Npobiemu B ranysi mawMHOOYAyBaHHA, NPOBOANTU AOCAIAHULbKO-IHHOBALNHY AiSAbHICTb,
Wwo nepenbavae rMMboKe OCMUCNEHHA HAABHUX Ta CTBOPEHHA HOBMX LLiTICHUX 3HAHb, @ TAKOX NPaKTUYHe
BMPOBAAMXEHHA OTPMMAHUX Pe3yNbTaTiB;

2. MpepekBi3uTU Ta NOCTPEKBI3ZUTU AUCLUNIHU (MicLe B CTPYKTYPHO-NOriYHIA cxemi HaBYAHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

OcBOEHHA AncumnaiHn «MoaentoBaHHA CTaHy CyUifIbHOrO cepeaoBulia» 6a3yeTbcA Ha 3acagax
iHTerpawii KomnaeKkcy 3HaHb, OTPMMAHMX acnipaHTamm NpoTArom 6akanaBpPCbKOI OCBITM Ta MaricTpaTypu
NPy BUBYEHHI ANCUMNAIH MPUPOLAHMYOrO Ta iHXEHepHO-TEXHIYHOro CNpAMYBaHHA B ranysi «MexaHiyHa
iHXeHepia». Ona ycnilWwHOro 3acBOEHHA AaHOI AMCUMNNIHM HEOOXiAHO MaTM OCHOBHI 3HAHHA B 06AnacTi
BMLLOI MaTemaTuku, ¢i3nkuK, Oi3nYHOI Ximii, TEOPETUYHUX OCHOBM TEMNOTEXHIKM, 3arajibHOI XiMiyHOI
TEXHONOTIii; 3HAaTKU 6a30Bi NPUHLMNKN Teopii TeENNO- Ta MACOOOMiHY, TiAPOMEXaHIYHUX Ta MeXaHiYHUX
NPOLECIB: BMIiTU KOPUCTYBATUCA KOMM'IOTEPOM Ha PiBHIi aAMIHICTpaTopa; MaTWU HaBUKU B cdepi
NPUKAAAHOMO NPOrpamyBaHHA, MaTEMATUYHOIO MOAE/IIOBAaHHA NPOLECIB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AMCUMNAIHW acnipaHT 6yae 3HaTUM MEeTOAO0/0ri0 HAYKOBUX AOCAIAMKEHb 3
BMKOPUCTAHHAM Cy4aCHMX NPOrPaMHO-LIIbOBUX KOMMNAEKCIB Gi3MYHOTO i MAaTeEMAaTUYHOTO MOLENOBAHHS,
6yae rotoBuit BUKOPMUCTOBYBATU GyHAAMEHTANbHI i NPUPOAHO HAaYKOBI 3HAHHA | MeToamn Ana GOpMyBaHHA
O6FPYHTOBAHUX CyA)KEHb NPU  BUPILWEHHI KOMMIEKCHUX HAyKOBO-TEXHIYHMX npobnem y ranysi
npodeciiHoi Ta AOCNiAHULbKO-IHHOBAUIMHOI AiAanbHOCTI, WO nepeabayae rNMOOKe NepeocMUCIEHHA
HaABHWX Ta CTBOPEHHA HOBMX LiNICHUX 3HAHb Ta NAIAHOI NPOdECIiMHOT NPAKTUKW.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3ain 1 OcHoBM }pi3MYHOro Ta MaTeMaTUYHOro MOAENIOBaHHA.
Tema 1. HatypHe Ta maTemaTuyHe moaentoBaHHA. 06 eKTM gocnigrKeHHA.. MeToan maTtemaTUYHOro
MOAeNtoBaHHA.
Tema 2. OCHOBHI BMMOIX 40 MaTeMaTM4YHOI moaeni .
Po3gin 2. Knacngikauia matematuuHnx mogenei.
Tema 3. Knacuoikauisa mogenei B 3a01eKHOCTI Bif, CKNagHOCTI 06'eKTa MOAeNOBaHHSA, NapaMeTpiB Ta
onepartopa
Tema 4. Knacuoikauia matemaTM4yHUX MoAeNel B 3a1€XKHOCTI Big MeTn mMoaentoBaHHA Ta METOAIB
peanizaduii.
Po3gain 3. 3acTocyBaHHA meToAiB MaTEMATUYHOTO MOAENIOBAHHA NPU NPOBEAEHHI HAYKOBUX
BocniaxeHb.
Tema 5. ETany nobyaoBu $isnyHMX Ta MaTeMaTUYHUX moaeneit. BU3HavyanbHi YMHHUKM Nobya0Bum
MaTemaTu4yHoI moaeni.
Tema 6. [locTtaHOBKa AocAigXeHHA i BuMpiweHHA obuucatoBanbHMX 3agad. DPopmanizauis
MaTemaTu4yHoI moaeni.
Tema 7. MoaentoBaHHA pyxy AMCNEepCii B CyLiNIbHOMY cepesoBULL;.
Po3gin 4. MatemaTuuHi mogeni cyuinbHOro cepeaoBuLla
Tema 8. BU3Ha4yeHHA NOHATTA CyLiNbHOro cepenosnula. basosi piBHAHHA maTeMaTUYHOT Moaeni.



Tema 9. MatemaTuyHe MOAEeN0OBaHHA Ha OCHOBI PyHAAMEHTANIbHMX 3aKOHIB Npupoan. Knacuoikauis

MeXaHi3miB nepeHocy.
Po3gin 5. Metogu BuBegeHHa 6a3o0Bux piBHAHb Mogeni CyLiIbHOro cepeaoBumLa

Tema 10. AndepeHuianbHe PiBHAHHA HEPO3PUBHOCTI.

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

Tema 12. IndepeHuianbHe piBHAHHA 36epekeHHA eHeprii. BUBeaeHHA piBHAHHA TENIONPOBIAHOCTI.

Tema 13 MNMpoueaypa po3s’asyBaHHA AudepeHLianbHUX PiBHAHb.

4. Has4yanbHi matepianu Ta pecypcm

bazoea nimepamypa
Ocnoena nimepamypa

1. Banin B. A. MaremaTtu4Hi MOJIelTi Ta YUCENbHI METO/IM B 33/1a4aX MEXaHIKH CYI[IITBHOTO
CepeIoBUINA : HaBY.-METO/I. MOCIOHUK 3 Kypcy "CydacHi mpo0iaeMu MaTeMaTHYHOTO Ta KOMIT FOTEPHOTO
MOJIETIIOBaHHA" IJIsl CTY/. MAalTMHOOY IIBHUX Ta eHepreTuuHux creil. / B. A. Banin ; Ham. TexH. yH-T
"XapkiB. momitexH. iH-T". — Xapkis : HTY "XIII", 2018. — 209 c.

2. I'punnna O., Konapar B. TepMomexaHika KOHICHCOBAaHUX CUCTEM 3a ypaxyBaHHS JOKaJIbHOTO
3minieHHs macu: 1. OcHoBu Teopii. —JIbBiB: Pactp -7, 2017. -208 c.

3. I'pinuenxo B.T., Mexanika piaunu, ra3y i miasmu. //Exnukionenis CydacHoi Ykpainu:
eNeKTpoHHA Bepcis [Beb-caitT] /T'on. peakon.: .M. [I3106a, A.L. XKXykoscekuit, M.I'. XKene3usik ta iH. —
Kuis: [ncTuTyT eHuuknoneanunux gociimkens HAH Ykpainu, 2018. URL:
http://esu.com.ua/search_articles.php?id=67464

4. binymaxk 1O., I'aiiBacs b., I'epa b. Ta inmi. MaremaTnuHe MO/IeTIOBaHHS HEPIBHOBaKHUX
npoiieciB y ckinaanux cucremax. I1ix pen. €. Yarumi. — LleHTp MateMaTu4HOro MOAETIOBaHHS [HCTUTYTY
NPUKIAJIHUX TpobsemM MexaHiku 1 MmatreMaTuky iM. 5. C. [lincrpuraua HAH Ykpainu. JIbBiB: Pactp — 7,
2019.-256 c.

5. bekac b.O., Kanpan 1./]., lllumancekuit B.M. Matlab B uncensHux metonax. Bukopucranus
MaTEeMaTHYHOTO MaKeTa JUIsl po3B’si3yBaHHs npukiagaux 3anaqd’”’. Bun. HIITYYVY. JIssis. 2016. -170.

6. I'aiiBace b.1., Yarua €.51., [Imutpyk B.A. ®i3uko-maTeMaTHuHE MOACTIOBAHHS CYIIiHHS
aucriepcHux Matepianis. —JIbBiB: Pactp -7, 2018.—-146 c.

7. CemenoBa [.LFO. MaremaTtuyHi Moziei MEXaHIKM CYyLIIbHUX cepenoBui HaBuanbHuit mociOHUK
KuiB: KuiBcbkuii HamioHansHUH yHiBepcuteT iMeHi Tapaca IlleBuenka 2014. —82 c.

Jlooamkoea nimepamypa

1. Camapckuii, A.A. Muxaiinos A.Il. Matemarnueckoe moaenuposanue. Maen. Metopl.
ITpumeprr.—M: ®usmarrus, 2001.-320 c.

http://samarskii.ru/books/book2001.pdf

2. MexaHika CyiIbHUX cepefoBuIll.— 1. MexaHika CylIbHUX CePEOBHUII B IHKEHEPHUX
po3paxyHkax: TeKkcT JIeKIii s CTYACHTIB crieniaabHocTel «O0maHaHHs XIMIYHUX BUPOOHHUIITB 1
nianpueMcTB OyaiBenbHUX MatepianiBy / Yimaz.: O.C. Caxapos, A. f. Kapsanpkuit.—Kuis: HTYY
«KIII», 2013.-231 c.

https://cpsm.kpi.ua/Doc/MSS-1.pdf

3. XycainoB JI.4., Xapuenko LI, [llatupko A.B. BBeaeHHst B MOAETIOBaHHS TUHAMIYHUX
cucreM: Hapu. nociOnuk. KuiB: KuiBchkuil HantionansHuit yHiBepceuteT iMeHi Tapaca [lleBuenka, 2010.—
130 c.

4. Mpuukuc A. JI. DnemMeHTsl TEOpUH MaTeMaTuueckux moaeneit M. 3-e, ucmp.

M.: KomKnura, 2007. 92 c.

5. IMaBnenko [1.M. OcHOBH MaTeMaTHYHOTO MOJEIIOBAHHS CUCTEM 1 MPOIIECIiB: HABY. TTOCIOH.—
Kuis: Kamxk. Bun-so HAY, 2013.—201 c. https://cpsm.kpi.ua/Doc/MSS-1.pdf

6. BBeneHue B MaTeMaTHuecKoe MOJIEIMpoBaHue : yu. moco0. mox pen. [1.B. Tpycosa. M.:
Jloroc, 2007.—440 c.

7. Kacatkun A. I'. OCHOBHBIE IIPOIIECCHI U amapaTbl XAMHUYECKONW TEXHOJIOTHH: YUEOHUK JIs
By30B.—10-¢ uza. M.: OO0 TU/] “Anssac 7, 2004.- 753 c.

8. ITyxmmit B.A. Uucnennsie Metosl. Teopus u nmpaktukyM B cpene MATLAB: yue6 .mocobue
B 2-x T. CeBactonoinb: U3n-Bo «Yepkacckuit [IHTOW». - T. I. —2007.—412 c¢.—T. I1.-2008.-762 c.




5. Meroanka onaHyBaHHSI HABYAJbHOI JMCUMILTIHA (OCBITHHOT0 KOMIIOHEHTA)

Jlexuyiiini 3anamms.

Jlex1ifiHi 3aHATTS CIIPSIMOBAHI Ha HAaJIaHHS CyYaCHUX LUTICHUX, 3HaHb 3 AUCHUILTIHU «MOIEeTIOBaHHS
CTaHy CYLUJIBHOTO CEpelOBHINA», BU3HAYEHHS HA CY4YacCHOMY piBHI PO3BUTKY HAyKH B 00JacTi
MOJICJIIOBAHHSI TPU MPOBEACHHI TPOBEICHHS KOMIUIEKCHUX JOCII/DKeHb; BHKIIAJCHHS HOBHUX HAyKOBO
OOI'PYHTOBaHMX METO/IB MAaTEMATUYHOTO MOJIEIIOBAHHSA, pO3POOKH KOMIT IOTEPHUX MPOTpaM BiAMOBIIHO
710 KO’KHOT KOHKPETHOT 3a/1adi Ta IUIAXIB 1X peaii3allii; onuc KOHIENii, OCHOBHUX MPUHIUIIB OOY10BU
1 3aCTOCyBaHHS MaTEeMAaTUYHHUX MOJENEH B HAYKOBUX [IOCTI/DKEHHAX Ta B I1H)KEHEpHINH NpaKTUIl;
3a0e3neueHHs B MpoLeci JeKIil I HOoi poOOTH acmipaHTiB; 3aCTOCYBaHHS JIEBHX METOJIB BHKJIAQIAHHS,
MOJaHHS MaTepialdy 1 HOro 3acBOEHHS; BUXOBAaHHS Yy acHipaHTIB NpoQeciiHUX AKOCTeM i PO3BUTOK
TBOPYOro MUCNEHHA; GOPMYBaHHA Yy HUX HAYKOBOrO i NMPAKTUYHOrO iHTEpPecy A0 OCBOEHHA maTepiany
KypcCy, NparHeHHA 40 CaMOCTiliHOi poboTw.

Ne Ha3ea memu neKuyii, nepenik o0CHOBHUX MUMAHb, NOCUAAHHA HA Aimepamypy ma | [00uH
3/n | 3a80aHHA Ha CPC.
1 HamypHe ma mamemamuyHe modentoeaHHA. 06 eKmu 00cnidHceHHA. 1
BM3HayeHHA maTtemaTmyHoi mogeni. PisnyHa mogenb. BnactusocTi moaenei.
MeTa mogentoBaHHA. KoHuenTyanbHe moAentoBaHHA. IHTYITUBHE MOAENOBAHHA.
Nitepatypa: [2] c.13-20, [3] c.6-9, [4] c.7-16, [5] c.6-21, [7] ¢.38-49, [8] c.11-21.
[13] c.10-22,.
2 OCHOBHi BuMo2u 00 mamemamu4Hoi mooderii. 1

MHOMHHICTb Ta egHICTb Moaenei. MoBHOTa | NpocToTa moaeni. AAeKBaTHICTb
mogeni. ObnacTb 3aCTOCYBaAHHA Ta rPaHML, AOCTOBIPHOCTI. JLOCTYNHICTb
CNiNKyBaHHA i ynpasniHHA mogennto. Mogudikauia mogeni.

Nitepatypa: [3] ¢.10-12, [4] 7-16, [7] c.49-60, c.71-74, [8].
3 Knacugpikayia modeneii e 3anexcHocmi 8id cknadHocmi 06'ekma 1
MoOes08aHHA, Napamempie ma onepamopda.

Buan matematmyHux mogenen Ta 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. Po3mipHicTb mogeni.

Nitepatypa: [1] ¢.11-25, [3] c.12-17, [4] c.17-34, : [5] c. 237-242, [6] c.6-11, [8]
€.36-56, ¢.245-260.
4 Knacugpikayia mamemamu4yHux moodesneli 8 3anexcHocmi 6id memu 1
mMoOenoeaHHA ma memodie peanizayii.

OcobnuBocTi mogeni, 0ogHMM 3 NapameTpiB AKMX € Yac. [JMHAaMIYHi Ta CTaTUYHI
moaeni. [leckpMnTMBHI Ta oNnTUMI3aLiiHi moaeni. baratokpuTtepianbHi 3aaavi
onTumisau,i.. MoHATTA cTpyKTypHOI Mogeni. Cybmoaeni (nia-moaeni).

Nitepatypa: [1] ¢.202-270, [7] c.67-71, [8] c.36-56, c. 142-180.
5 Emanu nobydoeu ¢hizuyHux ma mamemamu4yHux mooesneli. 1

BM3HavanbHi YMHHMKM NobyaoBM maTemaTU4Hoi mogeni. MeTtoam
MaTeMaTMYHOro moaentoBaHHA.. Metoau peanisauii mogeni. AHaNITUYHI meToaMN.
YucenbHi metoau. MpadivHi meToam BUKOpUCTaHHA iHGOPMALiMHMUX TEXHOOTI.
CraHgapTHi mogeni.

Nitepatypa: [4] ¢.35-45, c..78-92, [5] c.225-235, [7] c. 94-102, 154-162, [8]
c.56-86.
6 MocmaHoeKa docnidxceHHA i supiuieHHA o64ucaoeanbHUX 3a0aY. 1

lMocTaHOBKA  3adayi  MaTemMaTUMYHOro  MoaentoBaHHA.  Popmanizauia
MaTemMaTnyHoi mogeni. ObumcntoBanbHUI eKcnepnuMeHT. lNepeBipKa ageKBaTHOCTI.
AHanis pesynbtatie moaentoBaHHA. Pi3MyHi NapagoKcn Npu MOLENOBAHHA.
MpUYNHK IX BUHUKHEHHA.

Nitepatypa: [4] c.104-140, [6] c.12-36, [7] c.38-42, c.88-112, [8] c.245-260.




7 MoodentosaHHsa pyxy ducnepcili 8 HenepepeHomy cepedosulyi. 1
BnanB macoBmx cMA Ta NPUCKOPEHHA NOTOKY Ha BiAHOCHY WBWAKICTb pyxy
Ancnepcini. Bname rycTMHmM ancnepcHoi Ta cyuinbHoi ¢pasu. . PiBHAHHA pyxy
AMcnepCcHUX YaCTUHOK y HernepepBHOMY cepeaosuLi. OCHOBHI Hanpamu
3aCTOCYBaHHA MAaTeEMATUYHOT Mogeni.
Nitepatypa:[5] €.149-162, [9] c. 176-181, c.213-215, 224-226.

8 Bu3HayeHHA NOHAMMA CyyinbHO20 cepedosuuya. 1
MOHATTA KOHTIHYYMY. Mpobaemun AOCNIAXKEHHA CTAHY CYLiNbHUX CEPEAOBULL.
MeTogm mogentoBaHHA CTaHy CyLibHMX cepenoBuLl. OCHOBHI rinOTe3n MexaHiKu

CyLiNbHUX cepenoBuly, ba3osi piBHAHHA MeXaHiKM CyLinbHUX cepeaoBmLLa.
PiBHAHHA cTaHy. PiBHAHHA HEPO3PMBHOCTI. PIBHAHHA NepeHOocy KiNbKOCTI pyxy,
eHeprii Ta macu. PisnyHe o6rpyHTYBAHHA PiBHAHD.
Nitepatypa: [2] c.20, ¢c.60-66, [3] ¢.25-30, [6] c. 38-59.
9 MamemamuyHe MoOOesnlo8aHHA HA OCHOBI hyHOaMeHMAnbHUX 3aKOHie 1
npupoou.
Knacudikauia mexaHiamis nepeHocy. 3akoH ®Pika i andysia. 3akoH Pyp'e i
TEeNAoNpoBiIAHICTb. 3aKOH HbloTOHa | B'A3Ke TepTA.
BuBeaeHHA NOKaNbHUX PiBHAHb HanaHCy 3 iIHTerpasbHMX 3aKOHIB 36eperkeHHs.
3anuc piBHAHbL BanaHcy B NpeacTaBneHHi Ennepa Ta JlarpaHiKa.
Nitepatypa: [1] ¢.11-15, 58-82, [2] 66-86, [3] c. 17-55, [6] c.199-230.
10 AucpepeHyianbHe pieHAHHA HepPO3pUBHOCMI. 1
36eperkeHHA MmacKn pevoBuHMU. c. 58-65. udepeHuianbHui onepatop. MpagieHT
cKanapHoi ¢yHKUii. MOTiK BennunHu. [usepreHuia BeKTOpHOro nons. Potop
BEKTOpPHOro nons. MosHa noxigHa. YactMHHa noxigHa. CybcTraHuioHanbHa noxigHa.
PiBHAHHA HEPO3PMBHOCTI ANA CTUCAUBOI Ta HECTUCAUBOI PiANHN.
Nitepatypa: [1] c. 58-65, [2] c. 66-70, [3] c.55-60, [6] c.38-62, [9] c.48-50.
11 AudbepeHnyianvHe pieHAHHA pyXy piOuHU ab0o pieHAHHA imnynabCy. 1
3aKoH 36epekeHHs imnynbcy. PiBHAHHA Has’e-CToKca. MepeHoC KinbKoCTi pyxy
B €/IeMEHTAPHIN 30Hi, B e1leMeHTapHin Komipui. Popmu 3anucy
AndepeHLuianbHOro piBHAHHA pyxy. PIBHAHHA pyXy B AE€KapTOBIN, UMNIHAPUYHIN,
chepunyHin cuctemi KoopAanHarT.
Nitepatypa: [1] c. 93-95, [2] ¢.94-110, [3] ¢.17-30, [5] c.148-176, [9] c. 52-64,
[13] c. 585-630.
12 AucpepeHyianvHe pieHAHHA 36epexceHHA eHepeil. 1
3aKoH 36epe)keHHA eHeprii. PiBHAHHA Jlannaca. BuBeaeHHA pPiBHAHHA
TenaonposigHocTi. Pyx TBepgmx, piakux Ta rasonogibHux Tin 3 ¢dasosumu
nepeTBopeHHAMMW. ba3oBi Ta CTaHAAPTHI PIBHAHHA TENONPOBIAHOCTI B AEKAPTOBIN,
UMNIHAPUYHIN Ta chepuyHilt cuctemi KoopgmHar.
Nitepatypa: [1] c. 66-76, [3] c.25, [5] ¢.225-365, [6] c. 138-180, [9] c. 260-310
13 Mpoyedypa po3e’sa3ysaHHA dughepeHyianbHUX pi8HAHb. 1
YMO0BM 04HO3HaAYHOCTI. HavyanbHi Ta rpaHMyHi ymosu. Komn'toTepHa peanisauis
MaTeEMATUYHUX Mogenen cuctem. |HPopmauiiHi cuctemn Ta  Komn'tOTEpHi
nporpamu moAentoBaHHA TEXHIYHUX cucTem. CydacHi NakeTn NpUKNagHUX Nporpam
Nitepatypa: [1] ¢.70-78, [4] c. 164-174, [7] ¢.130-142, [10].
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MpaKTUUHi 3aHATTA.

MpyM BWBYEHHI KPEAWTHOTO MOAYNA MNPAKTUYHMM 3aHATTAM BigBOAWUTLCA 2/3  ayaUTOPHOro
HaBaHTa*KeHHA. [paKTUYHE 3aHATTA MO OKPEMIN Temi JaHOI AUCLMNAIHU CNPAMOBAHO Ha 3aKpinieHHs
BMKNAZAEHOrO Ha NeKLUii maTepiany WAAXOM po3riagy KOHKPeTHUX NPUKAaZiB, BNpaB Ta 33434y No AaHil
Temi. Le pae MOXAMBICTb acnipaHTam CUCTEMATU3YBATU i NOrNMOUTU TEOPEeTMYHi 3HAHHA CTOCOBHO
Cy4YaCHUX MeTOAiB PO3p0obKM MaTemaTUyHOi Moaeni, nepesipKWM ii AOCTOBIPHOCTI Ta aAEeKBATHOCTI,



metogam moaudikauii mogeni npu HeobxigHOCTI ii yAOCKOHaneHHA abo cnpouweHHA. Mpu ubomy
aKLEHTYETbCA YBara Ha TICHWI B3aEMO3B’A30K MiXK METO4aMM HAaTYPHOrO MOAENOBAHHA Ha 1abopaTopHMX
CTeHAax i MaTeMaTUYHOro MOAENOBAHHA NPU NPOBeAEeHHI KOMMNIEKCHOro HayKOBOro AocniaXeHHA. Ha
NPaKTUYHUX 3aHATTAX NPU BUPILLEHHI NPUKNAAHMX 33434 acnipaHTX OBONOAIBalOTb HaBMYKaMM CKAadaTH
cuctemy amdepeHuianbHUX PiBHAHb MOAENi 3 KpallOBMMM YMOBAaMM Ta BUPILYBATM iX aHANITUYHMMMU
meTogammn abo YnceNnbHUMM MeTOZaMM i3 3aCTOCYBAHHAM CYYACHMX MaKeTiB MPUKNALHMX NpPOrpam.
MpaKTUYHEe 3aHATTA NPOBOAMUTLCA B Aia/IOFOBOMY PEXKMMI 3 NPOBEAEHHA HAaBYaNbHUX AUCKYCiN. B npoueci
3aHATTA NPOBOANTLCA KOHTPO/IbHE ONUTYBAHHA ClYXayiB N0 MaTepiasam nonepesHix eKLin, 3HanomcTay
X 3 niTepaTypHUMU Axepesamn No TemaTuli AUCUMNNIHN.

Ne Haszea memu npakmu4yHo20 3aHAMMSA, nepesaiKk 0CHOBHUX NUMAHb, NOcUAaHHA | FOOuUH
3/n | Ha simepamypy.
1 ®i3uyHe ma mamemamuyHe moOento8aHHA. O6’ekm 00cniOMHeHHS. 2
MamemamuyvHa nocmaHo8Ka 3a0a4i MoOento8aHHA
BM3HayeHHA 00’eKTy AocniarKeHHA. BU3HayeHHs maTtemaTtudHoi mogeni. MeTa
mozentoBaHHsA. ba3osi npunyweHHA. Bnactnsocti moaenei.
Nitepatypa: [2] ¢.13-20, [4] c.7-16, [7] c.38-49, [8] c.11-21.

BmiHHA cmeoprosamu izuvHi modeni ma mamemamuyHi modeni. Bumoau
0o modeni.

MNoBHOTa i NpocToTa MoAeni. AnekBaTHicTb moaeni. 061acTb 3acTOCYBaHHA Ta
rpaHuLui AOCTOBIPHOCTI. JOCTYNHICTb CRINKYBaHHA | yNpaBAiHHA MOAENIIO.
Moaundikauia mogeni.

Nitepatypa: [3] ¢.10-12, [4] 7-16, [7] ¢.49-60, c.71-74, [8].
3 Budu mamemamuyHux moodeneii ma memo0oonozis. 2

MpuKNagmM AeTepMiHOBAHUX Ta CTOXAaCTUYHUX moaenie. Po3mipHicTb moaeni.
MeTog, noaibHOCTI i aHani3y po3mipHOCTi Npu Nobyaosi Gi3nYHOT Ta MaTEMATUYHOI

moaeni.
Nitepatypa: [1] c.11-25, [8] c.36-56, c.245-260.
4 Peanizayia mamemamuyHoi modeni y su2nadi npozpamu 01 2

Komn'rtomepa.

[AuHamiyHi Ta cTaTUYHI mogeni. JecKpUNTUBHI Ta ONTUMI3aLinHI moaeni.
MeToau peanizauii mogeni. AHaniTM4Hi Ta YmcenbHi metoan. padivHi metToam
MoHATTA CTPYKTYpHOI mogeni. Cybmoaeni.

Nitepatypa: [1] ¢.202-270, [7] c.67-71, [8] c.36-56, c. 142-180.
5 KoHyenmyanbHa ma mamemamu4yHa NocCMaHOBKA 3a0a4i MOOet08AHHSA. 2

BM3HavanbHi YMHHMKM NObyaoBM maTemaTU4Hoi mogeni. MeTtoam
MaTEMATUYHOrO MOAENIOBAHHA.. BUKOPUCTAHHA iHGOPMALiMHUX TEXHONOTI.
CraHgapTHi mogeni.

Nitepatypa: [4] ¢.35-45, c..78-92, [5] c.225-235, [7] c. 94-102, 154-162, [8]
c.56-86.
6 MocmaHoeKa docnidxceHHA i supiuieHHA o64ucnoeanbHUX 3a0ay. 2

MocTtaHoOBKa 3agadi MaTeMaTUYHOrO0  MOJAE/Nt0BaHHA. dopmanisayis
MaTemMaTnyHoi mogeni. ObumcntoBanbHUI eKcnepnuMeHT. [NepeBipKa afeKBaTHOCTI.
AHanis pesynbTatiB mogentoBaHHA. PisnyHI NapagoKcH NpU MoaestoBaHHA.

Nitepatypa: [4] c.104-140, [6] c.12-36, [7] c.38-42, c.88-112, [8] c.245-260.
7 MoodentosaHHsa pyxy ducnepcili 8 HenepepeHomy cepedosuwyi. 2

BuBeaeHHA 3arasibHOro PiBHAHHA PyXy ANCNEPCHUX YAaCTUHOK Y HermepepBHOMY
cepenosuLi. OCHOBHI HanpAMM 3aCTOCYBaHHA MaTeMaTUYHOI moaeni. Pyx
rasoBuX, PiAKUX, TBEPAUX AMCNEPCiN B rpaBiTaLiiHOMY NONi, B LeHTpudyrax.
LLBmnAaKicTb BUTAHHA.

Nitepatypa:[5] c.149-162, [7] ¢.94, [9] c. 176-181, c.213-226.




8 Memoodu modento8aHHA cMAHy cyyinbHUX cepedosuly. 2
ba30Bi piBHAHHA MeXaHiKK cyuiNbHUX cepenoBuwa. PisnyHe ob6rpyHTYBAHHA
PiBHAHb. PiIBHAHHA cTaHy. PiBHAHHA HEPO3PUBHOCTI. PIBHAHHA NepeHOoCy KiNbKOCTI

pyxy, eHeprii Ta macu.
Nitepatypa: [2] .20, ¢c.60-66, [3] ¢.25-30, [6] c. 38-59.
9 MamemamuyHe MoOento8aHHA HA OCHOBi (hyHOAMEHMAanbHUX 30KOHIi6 2
npupoou.
Knacuoikauia mexaHiamiB nepeHocy. 3akoH Pika i andysia. 3akoH Pypbe i
TEeNAoNpoBiAHICTb. 3aKOH HbloTOHa | B'A3Ke TepTA.
BuBeaeHHA NOKaNbHUX PiBHAHb BanaHCy 3 iIHTerpasbHMX 3aKOHIB 3beperkeHHs.
3anuc piBHAHbL BanaHcy B NpeacTaBneHHi Ennepa Ta JlarpaHiKa.
Nitepartypa: [1] ¢.11-15, 58-82, [2] 66-86, [3] ¢.17-55, [6] ¢.199-230.
10 AucpepeHyianbHe pi6HAHHA HepPoO3pUBHOCMI. 2
36epexkeHHA Macu  peyvoBUHU. [udepeHuianbHU onepaTop. [pagieHT
CKanapHoi ¢yHKuii. MoBHa noxigHa. YacTMHHa noxigHa. Cyb6cTaHuUioOHaNbHA
noxigHa. PiBHAHHA HEPO3PMBHOCTI ANA CTUCAUBOI Ta HECTUCAUBOI PIAVHM.
Nitepatypa: [1] c. 58-65, [2] c. 66-70, [3] c.55-60, [6] c.38-62, [9] c.48-50.
11 AucpepeHyianoHe pieHAHHA pyXy piOuUHU abo pi8HAHHA iMmnynbcy 2
3aKoH 36epekeHHs imnynbcey. PiBHAHHA Has’e-CToKca. MepeHoC KinbKocTi pyxy
B €/IeMEHTAPHIN 30Hi, B e1emMeHTapHin Komipui. Popmu 3anucy
AndepeHLuianbHOro piBHAHHA pyxy. PIBHAHHA pyXy B AE€KapTOBIN, UMNIHAPUYHIN,
chepuyHin cuctemi KOopanHar.
Nitepatypa: [1] c. 93-95, [2] ¢.94-110, [3] ¢.17-30, [5] c.148-176, [9] c. 52-64,
[13] c. 52-64,

12 AucpepeHyianvHe pieHAHHA 36epexceHHA eHepeil. 2
3aKoH 36epe)keHHA eHeprii. PiBHAHHA Jlannaca. BuBeaeHHA pPiBHAHHA
TensonposigHocTti. ba3osi Ta cTaHAApTHI  piBHAHHA TenJonpoBiAHOCTI B
AEKAPTOBIM, LMNIHAPUYHIN Ta chepUYHii cuctemi KoopamHaT. Pyx TBepamx, piakmx
Ta rasonogibHux Tin 3 ¢pasoBMMM NepeTBOPEHHAMMW. PiBHAHHA TennonpoBigHOCTI
ANA HepyXoMoro TBepaoro Tina. PiBHAHHA nepeHOoCcy TeENNOTU B NOTOLLI HECTUC/INBOT
PiANHU. PiBHAHHA NepeHoCy Ten0TM B NOTOL,i 3 BpaxyBaHHAM B A3KOi Aucunalii.
Nitepatypa: [1] c. 66-76, [3] c.25, [5] c.225-365, [6] c. 138-180, [9] c. 260-310
13 Mpoyedypa po3e’sa3ysaHHA dughepeHyianbHUX pi8HAHb. 2
YMOBM 04HO3HaAYHOCTI. HavyanbHi Ta rpaHMyHi ymosu. Komn'toTepHa peanisauis
MaTEMATUYHUX Mogenen cuctem. |HPopmauiiHi cuctemn Ta  Komn'tOTEpHi
nporpamu moAentoBaHHA TEXHIYHUX cucTem. CydacHi NakeTn NpUKNagHUX Nporpam
Nitepatypa: [1] ¢.70-78, [4] c. 164-174, [7] ¢.130-142, [10].
Bcbo20 200uH 26

6. CamocrTiliHa poboTa cTygeHTa/acnipaHTa

Mpn BUKNAAEHHI HaBYanbHOI AucunnaiHMm «MopentoBaHHA CTaHy CyuinbHOro cepeaoBuLLa»
camocTiltHa poboTa acnipaHTa 3alimae 75% BiACOTKIB Yacy BUBYEHHSA KPeAMTHOrO MOAY/A, BPAaXOBYHOUM
NiAroToBKY A0 ek3ameHy. CamocTiiHa poboTa acnipaHTiB BK/AKOYAE NiATOTOBKY A0 ayAUTOPHUX 3aHATD,
BMKOHAHHA ABOX iHAMBIAYaNbHUX 3aBAaHb y BUrAALi pedepaTtiB Ta OnpautoBaHHA po34inis nporpamm i
Tem, SiKi He yBIMWAM Yy Nepenik NeKkuimHux nutaHb abo noTpebyloTb binbll AeTanbHOrO BUBYEHHA.
OnaHyBaHHA 3HAHb MO UMM TeEMaM NPOBOAMUTLCA LWAAXOM AOKNAAHOrO O3HAMOM/IEHHA 3 BiAMNOBigHMMM
po3ginamu pekomeHgoBaHOi 6a30BOiI Ta [A0[ATKOBOI  NliTepaTypn Ta CAMOCTIMHOTO HayKOBO-
iHpOpMaLLIMHOrO MOLWYKY 3a B/IACHOK iHiuiaTMBOM. MiAroToBKa acnipaHTa A0 HACTYNMHUX ayAUTOPHMUX
3aHATb Nepeabayae OCBOEHHSA iM B NpoLLeCi CaMOCTiMHOT poboTn maTepiany nonepeaHix NeKLi.

Ne .o KinbKictb
/n Bua po60TH Ta Ha3BU TEM, LLLO BUHOCATLCA HA CAMOCTiiiHe onpaLOBaHHA roquH
3




1 Nidzomoeka 8o ayoumopHux 3aHAMeo. 40
2 BUKOHAHHA iHOUBIOyanbHUX NPAKMUYHUX 3080aHb N0 memi Mooys. 12

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

3 Po30in 1 OcHosuU ¢hizuyHO20 Ma mamemamu4yHo20 MOOeNHOBAHHS. 3
OCHOBHI NOHATTA MaTEMATUYHOIO MOAENOBAHHA.
Nitepartypa [1] ¢.11-25, [12] 4.1, [14] c.7-38,
4 Po30in 2. Knacugikayis mamemamuyHux modeneli. 6
NiHinHI Ta HeniHinKHI mogeni. JTiHINHI PIBHAHHA Ta NPUHLMN CynepnosuLii.
Nitepatypa [8] ¢.245-310, [11]
5 Po30in 3. 3acmocyeaHHa memodie MamemMamu4HO20 MOOeM08AHHA Npu 4
nposedeHHi HaAyKosux 00CniOHceHb.
MobypoBa mateMaTUYHOI Mogeni i 06UMCNIOBaNbHUI EKCNEPUMEHT.
MpuKnagm matemaTmyHmMx mogenen y disunui, ximii, 6ionorii
NitepaTtypa [14] ¢.38-81.

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

npeactasneHHi Enepa ta JlarpaH:ka.
NitepaTtypa [1] ¢ .93-105, [2] c. 20-30, c. 66-71, [13] T.1, c. 279-300
7 Po30in 5. Memodu eueedeHHA 6a3osux pieHAHb Moodeni cyyinbHo20 6
cepedosuwa
MogentoBaHHA rigpomexaHivyHUX npouecis
NitepaTtypa [5] c.148-176
MoaentoBaHHA Tenn00OMiHHUX NPOLECIB
NitepaTtypa [5] c. 178-220
MogaentoBaHHA NpoLeciB MacoobmiHy
NitepaTtypa[5] c. 225-365
8 YucenbHi MmemoOdu supiweHHA pi6HAHb MeXaHiKu piOUHU ma menao006miHy. 6
3acTocyBaHHA MeToAyY KiHLEBUX Pi3HULDb A4 BUPILLEHHA MOAENbHUX PIBHAHb.
NitepaTtypa [13] Y.1.
Cy4yacHi nakeTn NpuKNagHMUX Nporpam
Nitepatypa [7] c.130-150. [10].
9 Midzomoeka 0o ekzameHy
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MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

NMpasuna 8id8idy8aHHA AeKyili ma NPaAKMUYHUX 3AHAMb;

BiagifyBaHHA NEKUiMHUX Ta MPAaKTUYHNX 3aHATb € 060B’A3KOBOIO CKNAaA0BOO BUBYEHHA MaTepiany. Ha
NeKUil BUKNaJay KOPUCTYETbCA BAACHUM Npe3eHTaLiMnHUM maTepianom. AcmipanTé 3000B’si3aHi Opatu
aKTHBHY Y4aCTh B HABYAJIbHOMY IIPOLIECi, HE CII3HIOBATUCS HA 3aHATTS Ta HE MPOIMYCKATH iX 6e3 MoBaskHOT
NPUYMHHU, HE BIIBOJIIKATHCS HA JIii, 110 HE OB’ s3aH1 3 HABYAJILHUM IIPOLIECOM.

BMKOHaHe y BU3HauYeHU TeEPMiH iHAMBIAyaNbHE NPaKTUYHe 3aBAAHHA acnipaHT npeacTaBasae y Gopmi
pedepaty 3 npe3eHTaLielo y BUTNsSA4i KOPOTKOI 4oMnoBiga;.

Monimuka dednaiiHie, nepecKanadaHb ma nNpPasund 300X04y8AHHS;

MponyuwieHi 3aHATTA HeobxigHO BignpautoBaTU. AcCNipaHT CaMOCTIMHO  MiArOTOB/IKOE KOHCMEKT
nponyLeHoi nekKuii abo NpakTUYHOro 3aHATTA, BiAMNOBIAAE HAa KOHTPO/bHI 3anUTaHHA BWKAaAady no
maTepianiam TeMMU NPONYLEHOro 3aHATTA. IHAMBIAYANbHI NPAKTMYHI 3aBAAHHA CNig BUKOHYBATU aKypaTHO



i B TOYHO BM3HAYEHWUI TePMiH. BUKOHaAHHA UMX BUMOr 3abe3neyye NiaBULWEHHA PEUTUHIOBOI OLHKM
pe3ynbTaTiB OCBOEHHA HAaBYabHOI ANCLUNAIHN.
Monimuka wjodo akademivyHoi dobpoyecHocmi;

MoniTMKa HaB4aNnbHOI AncUMNAiHM Byay€eTbCA 3 ypaxyBaHHAM HOPM 3aKOHOAABCTBA YKpAiHW WoA0
akagemivyHoi gobpouecHocTi, Kogekcy vecti HTTY ««KWUIBCbKMA MONITEXHIYHMMA IHCTUTYT iMmeHi lrops
CiKOpCbKOro Ta BM3HAYAETbCA CUCTEMOIO BMMOT, AKi BUKIaAay Npea'ABAA€E A0 CTYAEHTA NPU BUBYEHHI
ANCUMNNIHK (NpaBuna NOBeAiHKN Ha 3aHATTAX, NPONYCKK, Nepesaadi ToLlo).

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

Po3noain HaB4YanbHOro Yacy 3a BUAAMM 3aHATb | 3aBAaHb 3 AUCUMNAIHM 3rigHO 3 pOOOYMM HaBYANbHUM
NAAHOM:

HaByanbHMM Yac Po3nogin HaB4anbHUX roanH KOHTpOANbHI 3axoam
kpeann | ¥ | nexuii | Npakmuni | 128 | cpc | mkp | pp | CEMECTPOBUY
roa. pob. KOHTpPOJIb
4 120 13 26 - 81 - - eK3ameH

KoHTpo/b 3HaHb acnipaHTiB NPoBOAMTLCA 3@ AONOMOroI0 cniBbecian nif Yyac NPakTUYHUX 3aHATb,
pe3y/NbTaTiB BUKOHAHHA iHAMBIAYaNbHUX NPAKTUYHMX 3aBAaHb , @ HA eK3amMeHi — 3a gonomoroto binertis.

Mg yac ouiHOBaHHA BPaXOBYETbCA TaKe:

1. BigBiayBaHHA NeKuii Ta NPaKTUYHUX 3aHATb, NAIAHICTL PpO6OTM Nif Yac ayAUTOPHUX 3aHATD .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPAaKTUYHUX 3aBAAHb ANA CAMOCTIMHOT poboTu.
3. BuByeHHA 6a30B0i Ta OMNOMIXKHOI NiTepaTypu.

1. PeiTHHr acnipaHTa 3 KpeAUTHOro MoAyNsA 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 ayAMUTOPHMUX 3aHATTAX:
- nnigHa pobota — 1 6an;
- nacueHa poboTa abo BiacyTHICTb Ha 3aHATTI —0 6anis..

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

MoBHOTa Ta  CBOEYACHICTb  BUKOHAHHA Banu
3aBAaHHA

MoBHe BWKOHAHHA, HanexHe 0QGOPMIEHHA 3

pob0TH, NOAAHHA Y BUSHAYEHWUI TEPMIH

Po6oTy BMKOHAHO CBOEYACHO, afie € MNEBHi 6

HeA0NiKM Y BUKOHAHHI poboTK

Po60Ty BUKOHAHO CBOEYACHO, ane i3 CyTTEBUMM 3.4
HeaoNiKamu

PoboTy npeacTtaBneHo MisHile 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 TMKHIB HaBYaAHHA 3a pe3y/ibTaTaMM HaBYa/IbHOT PO6OTU | BUKOHAHHA ABOX MPAKTUYHWUX 3aBAAHb
MaKCMMabHa KiNbKicTb 6anis, AKy moxke HabpaTh acnipaHT, cknagae 55 6anis
2.3. CKnagaHHA ek3aMeHaLinHMX icnuTiB

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



KpuTepii ouiHIOBaHHA BignoBiAi Ha KOXHE MUTaHHA eK3ameHauiHoro 6ineta

MoBHOTa BiANOBIAI HA  KOXHe Banm
NUTaHHA eK3ameHauitHoro 6inera

BigmiHHO 15
Oyxe pobpe 13-14
[obpe 10-12
3a408BinbHO 7-9
JocTtaTtHbo 6-7
He3apoBinbHO <5
He ponyuieHo A0 eK3ameHy 0

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

3rigHo pelTnHrosoi wkanu (R), makcMmanbHa cyma b6anis gopisHtoe 100.

HeobxiaHOO YMOBOIO A0MYCKY A0 €K3aMeHY € PENTUHT, WO cknagae He meHuwe 30 % Big peATUHroBoi

wkanu (R), To6T0 30 Banis.
Po3nogin pertuHrosux 6anis, AKi OTPUMYIOTb aCMipaHTM MiCNA BUBYEHHA KPEAWTHOrOo Moayna Ta

CKNagaHHA icnuTie.

3mictroBu mogynb Cyma 6anis
Nekuii 13
MpaKTUYHi 3aHATTA 26
BMKOHAHHA NPaKTUYHUX 3aBAaHb 16
CemecTpoBUiA KOHTPOIb
Exk3ameH 45
Pazom: 100

MopAafoK 3apaxyBaHHA MPONYLWEHUX NeKUid Ta MNPaKTUYHUX 3aHATb: acnipaHT CaMOCTIMHO
NiAroTOBNOE KOHCMEKT MPONyLWeHoi NeKkuii Ta/abo NpakTUYHOro 3aHATTA, BiANOBIAAE HA KOHTPOJIbHI

3anuUTaHHA BUKAa4auy.
Cyma penTtuHrosux 6anis, OTPMMaHMX acnipaHTOM MiCAA OCBOEHHA AMCUMNAIHM Ta CKNALAHHA

€K3aMeHy, NepeBoAnTbLCA A0 NiACYMKOBOI OLIHKM 3rigHO 3 Tabauueto:

KinbKictb 6anis OuiHKa
95...100 BiAMIHHO
85...94 ayxe gobpe
75...84 nobpe
65...74 3a40Bi/IbHO
60...64 LOCTaTHbO
<60 He3a40BiNbHO
He BMKOHaHi ymOBU A0MNYCKY He JonyuweHo

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

MonepepaHiii nepenik NUTaHb, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOb.

1. MOACHUTK, WO MM HA3NBAEMO 06’ EKTOM AoCNiAKeHHA. PO3rnAHyTU cyTb GisMYHOI Ta
MaTemMaTU4YHOI moaeni 06’ ekTy AOCNiAKEHHSA Ta IX B3AEMO3B’A30K.

2. MoAcHUTU NpuHLUMNK NobyaosmM Gi3MYHOI Ta MaTeMaTUYHOI MogeNi BiAHOCHOIO pyxXy AMUChepciin B
HenepepBHOMY cepefoBULL;.

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

4. PO3rnAaHyTM OCHOBHIi MeToaM MoaentoBaHHA Popma 1 NPUHLMNIN NPeACTaBAEHHA MaTEMATUYHUX
mogenen.

5.MooaHanizyBatn 0cobamBocTi NnobyaoBM MmaTeMaTUYHUX Mmoaeneit. MNepepaxyBaT OCHOBHI eTanu
CTBOPEHHA moaeni



6. [MpoaHanisyBaT OCHOBHI €Tann CTBOPEHHA MaTeMaTUUYHOI MoAeni Ana NnpoBeaeHHA HAYKOBUX
[ocnigxeHsp.

7. MNoACHUTM B3aEMO3B’A30K MiXK MOCTAaHOBKOI 3a4au4i A4OCNiAKeHHA Ta Nnobya0Bo0 BiANOBIAHOI
MaTemaTu4yHoI moaeni.

8. MMpoaHanizyBatn eTanu nobyaoBn matematuyHoi mogeni. PosrnaHytn 6a3oBi npuHUMNK
dopmanizauia matemaTMYHOI Moaeni, AK Npouec BiA0OPArKEHHA MHOXMHWU 3MiHHUX BXiIAHUX MapameTpis
Y MHOXXMHY BUXigHWX napameTpu 06’eKTa AOCNIAKEHHS.

9. MOACHUTM Ha KOHKPETHWX MPUKNadax, AKY OYHKLLIO BUMKOHYE MHOMMHa onepaTopis F npu
dopmanisauii mogeni.

10. MoAcHNTYK, WO PO3YMIETLCA Nif MOHATTAM MaTeMaTUYHE MOAEeNtOBaHHA. PO3riaHyTU OCHOBHI
eTann MaTemMaTUYHOro MOAENIOBAHHA i3 3aCTOCYBAHHAM KOMN't0Tepa Npu NpoBeAeHHi HAyKOBOTO
OOCNIAXEHHA.

11. MoACHMTM NpUHLMNKN NOBYA0BM MaTEMATUYHOI moaeni. NpoaHaniayBaTM MHOMXWHU eNnemMeHTiB

MaTEMaTUYHOI MoAeNi — 3MiHHI BXiAHI X Ta BUXiAHI NapaMeTpun ), HE3MIHHI BHYTPILWHI Uext

U,;,; "apameTtpu. Nokasatn, B AKIN popMi Li enemeHTM BXOAATb B PIBHAHHA MaTeMaTUYHOI Mogeni.

Ta 30BHilLLUHI

12. NpoaHanizysaTn 0cobMBOCTI 3aCTOCYBAHHA HAaTYPHOro Ta MAaTEMATUYHOIO MOAENOBAHHA NPU
npoBeAeHHi HAyKoBUX gocaigeHb. MOACHUTM WO CNiNIbHOIO i AKa NPMHLUMNOBA BiAMIHHICTb MiX LLUMMU
MeToA4aMn MOAENOBAHHA.

13. MNepepaxyBaTh OCHOBHI NepeBarn MaTemMaTUYHOro MO4EeNOBAHHA NPU NPoBeAEeHHI HAYKOBUX
AocniaKeHb abo iHXeHepHOro NPoeKTyBaHHA. MOACHUTM NOHATTA HAaTYPHOro Ta MaTEMATUYHOIO
MOAeNtoBaHHA

14. O6rpyHTYBaTU NPUHLMMN NOEAHAHHSA Ta B3aEMO AOMOBHEHHA HAaTYPHUX (EKCNnepUMeHTabHUX)
MeTOAiIB A0CAIAKEHHA Ta METOAiB MAaTEMATUYHOIO MoentoBaHHA. oOKasaTK AOUiNbHICTb CYMICHOIO
3acTocyBaHHA 060X METOoAiB MOAeNtOBAHHA NPU NPOBeAEHHI AOCNiIAXKEHb.

15. MoACHUTM NPMHUMNOBY BigMiHY BigobpaxKeHHA BXiAHMX NapameTpiB 06’eKTa y BUXIAHI
napameTpu, AKe NpeacTaBAe€HO B HATYPHUX | B MaTeEMATUYHUX Mmoaenax. B yomy, 3 L€l TOUKK 30py,
nonArae nepesara MaTeMaTUUYHUX MOAENeN | AKy ponb Bigirpae onepartop F .

16. MOACHMTM BUCNOBNIOBAHHS, LLLO METOK MOAENIOBAHHA € BU3HAUYEHHA CTPYKTYpK onepatopa F . B

AKOMY BUMIAA | B AKil pOPMi MHOXMHa onepaTopis 7 3aCTOCOBYETbCA B MaTEMaTUUHUX MOAENAX.

17. NpoaHanizyBaTh OCHOBHI BUMOTM, IKi BUCYBAIOTbCA NPM NOOYA0BI MaTeMATUUYHOI MoaenN.
MNosHOTa Ta npocToTa mogeni. Komnpomic mixK MOBHOTOO i NPOCTOTOO MoAei.

18. Po3rnaHyTv npuHumMnm nobyaosa NpPoCcTUX Ta CKNAAHUX MOAesel B 3a1eXHOCTi Big CKNaaHOCTI
o6’ekTa gocnigxeHHs. NoACHUTM Pi3HMLIO NOHATL NPOCTOTM MOAENi He BiAHOCHO CKNaAHOCTI mogeni, a
BiAHOCHO dopmu onepaTopa F .

19.0xapakTepun3yBaTno 061acTb 3aCTOCYBaHHA MOAENI, MeXi AO0CTOBIPHOCTI MoAeni, afeKBaTHICTb
MOoAEeNi; MOXKAMBICTL MoandiKaLii moaeni.

20. O6rpyHTYyBaTN HEODXIiAHICTL CTBOPEHHA cybmoaenelt (nig mogenei) B AKOCTi CKNaA0BUX
6a30Boi moaeni 06’ekTa AocnigKeHHs.

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

22. Po3rnsHyTN OCHOBHI pi3HOBMAM mogeneit. CTaTMYHI Ta AMHaMiYHi moaeni. [leTepmiHoBaHi Ta
CTOXACTUYHI mogeni.

23. Knacuodikauia mogener B 3aneXKHoCTi Big iX BXigHWX napameTpis. B yomy nonarae posnogin
MaTeMaTUYHMX Mogenen no posmipHocTi (1-D, 2-D, 3-D mopeni). Po3rnaHyTM ymoBM AOUINbHOCTI
3MEeHLLEeHHA PO3MipHOCTI moaeni

24. TIoACHUTK, B YOMY MOATAE METOoA, NoAiIOHOCTI i aHani3y po3mipHOCTI Npu Nobyaosi Gi3nyHoi Ta
MaTemaTu4yHoI moaeni.

25. TIOACHUTU PI3HULIO MiXK CTauiOHapPHMMKU Ta ANHAMIYHMMKM NpoLLECaMM 3 TOUYKWU 30pYy TPUBANOCTI
nepexoay cUCTEMU A0 HOBOMO PiBHOBAXXHOrO CTaHy. YMOBW 3aCTOCYyBaHHA AMHAMIYHUX Ta CTaTUYHUX
moaenemn



26. lpoaHanizyBaTM MeTOoAM MOAENIOBAHHA AMHAMIYHMX Ta CTauioHapHUX npouecis. HassaTtu
0cob6MBOCTI MoAeNtoBaHHS KBasicTalioHapHMX Npouecis.

27. HaBecTu npuKnagm NiHikHUX Ta HeNiHIMHUX moaenein. Po3rnaHyTn metoa niHeapm3sauis. MosscHUTH
BM3HAYEHHA NIiHINHOrO PiIBHAHHA | NPUHLMNY Cynepno3uLii.

28. MMpoaHanizyBaTn YMcenbHi MeToAM BUPILLEHHA HENIHIMHUX PiBHAHD.

29. O6rpyHTYBaTH iCHYIOYI Nigxoamn Ao Knacudikauii mMaTeMaTUUYHUX MoAdenen B 3a1eXHOCTi Big meTu
MmopaentoBaHHA. MeTa 3acTocyBaHHA AECKPUNTUBHMX Ta ONTUMI3aLiMHUX moaeneil.

30. HaBecT npuKaaamn 3acTocyBaHHA ONTMMI3aUiIMHUX moaenei ANna BMpilleHHA 3a4a4 onTumisauii
No 04HOMY YU AEeKiNbKOM KpUTepiam.

39. BM3HAuMTM NOHATTA cyuinbHOro cepefosulla. [MOACHUTU MOMAUBICTb B pamKax MeXaHiku
CYLiNIbHOrO cepeaoBMLLa MOAENOBATHM MApOMeEXaHiUHI NpoLec Ta NPoLEeCH MacoobMiHY B AMCNEPCHUX
cepenoBuLLLAX, MPOLECU eKCTParyBaHHA, eMynbryBaHHA, copbuii Ta iHLWi.

32. lNpoaHanizyBaTu 3arajibHi YMOBM, 32 AKUMU PEYOBUHY, AKa MAE AUCKPETHY MONEKYNAPHY
CTPYKTYPY, @ TAKOXK reTeporeHHi Cymilli MOXHa po3rnagaTtu AK piauHHe cepenosuLe.

33. MoACHUTU, 332 AKMX YMOB MOXKHA ONUCYBaTK NpoLLeCU TenaonepeHocy, PO3NOBCIOAMKEHHSA
3BYKOBMUX, YN1bTPa3BYKOBUX, NEeKTPOMArHiTHUX XBU/b B PE4OBUHI i3 3aCTOCYBaHHAM BiANOBIAHUX
PiBHAHb ANA CYLiNbHOroO cepenoBuLa.

34. MNpoaHanisyBaTn 6a30Bi PiBHAHHA MaTeMaTUYHOI MoAeni cyuinbHoro cepeaoBma. MoACHUTH
HeobXiAHICTb 3aCTOCYBaHHA B CUCTEMI PiIBHAHb MaTEMATUYHOT MOAENiI PIBHAHHA CTaHY Ta PiBHAHHA
HEepPO3PUBHOCTI.

35. BM3HAuMTM NOHATTA cyuinbHOro cepefoBuwa. MOACHUTU MOMAUBICTb B pamKax MeXaHiku
CYLi/IbHOrO cepeaoBMLLa MOAENOBATHU MApOMeEXaHIUHI NpoLec Ta NPoLEeCcH MacoobmiHy B AMCNEPCHUX
cepenoBuLLAX, MPOLECU EKCTParyBaHHA, eMynbryBaHHA, copbuii Ta iHLWi.

36. MpoaHanizyBaTn pPiBHAHHA HEPO3PMUBHOCTI ANA HECTUCIUBOI PIANHM Y GOpMi AndepeHLianbHOro
Ta BEKTOPHOTO PiBHAHb. LLLo Take cybcTaHLiOHanbHa NoxigHa no vacy?

37. HaBecTn onepatop cybcTaHuUioHanbHOI NoxigHoi. AK BUrnagae cybcraHuioHa bHa NoxXigHa no
Yyacy Npwu Yacy B PiBHSHHAX, AKi ONUCYOTb cTalioHapHi abo HecTalioHapHI npouecK Teuii piguHU B
KaHanax?

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

39. MpoaHanizyBaTM MeToAmM 3HAXOAKEHHA HABNMKEHMX 3HAYEHDb iHTErpaniB. 3aCTOCYBaHHA
YMCeNbHUX METOAiB BUPIWEHHA AndepeHLiaibHUX PIBHAHD.

40. MoACHMTK, Ha OCHOBI AKMX Ba30BUX 3aKOHaxX NPUPoAN NobyaoBaHI PiIBHAHHA 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 Teyil piANHKM B LUNTHAPUYHUX KaHanax.

42. TIOACHUTWM 3aranbHi NpPUHUMN BMBeAEHHA piBHAHHA Hae’e-CTOKca WAAXOM 3aCTOCYBaHHA
CTaHAAPTHOro MeToAy ONUCY eleMeHTapHUX MOTOKIB Yepe3 NOBEPXHi eleMeHTApHOro KybiyHoro o6’emy
B TPbOX HanNpAamax.

43. MokasaTn, Wo Npu BUKOPUCTaHHI MeToAY eNeMeHTAapHOro Kyba gna BUBEAEHHA PIBHAHHA Pyxy
AOCTATHbO 3acTocyBaTW 6a30Bi PiBHAHHA APYroro 3akoHy HblOTOHA Ta PiBHAHHA B'A3KOCTi HblOTOHA B
oAHOMIpHOMY BUrNAL,.

44, MpoaHanizyBaTM MOXAMBICTb BUBEAEHHA O4HOMIPHOro piBHAHHA Has’e-CTOKca, Hanpuknaga, B
HaNPAMKY X, AKWO PO3rNAHYTU NepeHeCceHHA KiNbKOCTi pyxy JAuule yepes ABi NPOTUAEXHI NOBEpPXHI
ABCDr7a-A'B'C'D',

45. PO3rnfiHyTM OCHOBHi MPUHLMNW BUBELAEHHA PIBHAHHA TenaonposigHocTi metogom 6anaHcy
TEeNnN0BMX NOTOKIB Yepes rpaHi enemeHTapHoOro Kyba. HasecTu 3arasnbHe piBHAHHA TENIONPOBIAHOCTI.

46. MMpoaHanizyBaTW CKNA[0BI PIBHAHHA NepeHOoCy TeN/I0TU B CYLiIbHOMY CepelOBULL Y BEKTOPHOMY
BUrNAAi i3 3acTocyBaHHAM onepaTtopa Jlannaca. HaBectn ctaHaapTHe og4HOMIpHE PiBHAHHA

48. O6rpyHTYBaTU PiBHAHHA NepeHOocy TeNI0TU B NOTOLI PiAMHKM 3 BpaXyBaHHAM B’A3KOT gMcunau,i.
HaBecTu BignoBiaHe piBHAHHA NepeHoCy Tenna.



49. NoACHUTM NOHATTA AMcUNaTMBHOI GYHKLII? HanncaTtu cniBBigHOWEHHS Ana ANCMNaTMBHOI
bYHKLUIT ANA OA4HOMIPHOIO PiBHAHHA TEN/IONPOBIAHOCTI

50. Po3rnaHyT 0cob61MBOCTI 3aCTOCYBAHHA PiIBHAHHA TEN/IONPOBIAHOCTI B TBEPAOMY TiNi Ta B
KOHBEKTUBHMX NOTOKaX HECTUC/INBOT PigUNHMU.

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

52. AHaniTU4YHI Ta YncenbHi MeToam BUPILWEHHA PIBHAHb MaTeMaTUYHOT moaeni. Po3rnaHyTn
nepesBarn ogepaHHA pilleHHA PiBHAHb MoAeni B aHaNiTUMHOMY BUTAAL,.

53. BuBectu piBHAHHA BiHOCHOrO pyxy ANCNEPCili B CYLiNbHOMY PiIAMHHOMY CepesoBuLLi Npu
HAABHOCTI BIiALEHTPOBUX CUA.

54. MpoaHanisyBaTh CKNAAOBiI PiBHAHHA BigHOCHOrO pyxy rasoBux gucnepcii (bynbbawok) npu
MOJAEN0BaHHI npoueciB BUpobHMUTBA biorasy.

55. MpoaHani3zyBaTn piBHAHHA BiAHOCHOIO PyXy AMCMEPCii B ra30BUX NOTOKaX.

56. MpoaHanizyBaT PiBHAHHA BiAHOCHOrO PyXy AMCMEpPCiN B CyLiIbHOMY CepefoBuLLi B CUCTEMI
«piAnHKU-pianHa».

57. Haectn Ta npoaHanizyBaT 6a3oBe pPiBHAHHA PyXy AUCNEPCHUX YACTUMHOK Yy HenepepBHOMY
cepenoBMULLI.

58. OCHOBHiIi  HaNpAMM 3aCTOCYBAHHA MATEMaTU4YHOI MoAeni BiIAHOCHOro pyxy Aucnepcin B
CyuinbHOMY cepeioBULL.

59. MNMpoaHanizyBaT CKAA[0BI PiIBHAHHA NepeHOoCy TENAOTHU B CYLLIIbHOMY CepefOBULLI Y BEKTOPHOMY
BUrNAAi i3 3acTocyBaHHAM onepaTtopa Jlannaca. HaBectn ctaHaapTHe O A4HOMIpHE PiBHAHHA

60. O6rpyHTYBaTM HEODOXiAHICTL 3aCTOCYBaAHHA PiBHAHHS CTaHY B MaTeEMaTUUYHUX MOAENAX
CYLi/IbHOro cepeaoBuLLa.

61. MMOACHMTK 3aCTOCYBAHHA CTAaHAAPTHOI NpoLeaypu PO3B'A3aHHA cucTeMn andepeHLianbHUX
PiBHAHb B MaTeMaTUYHNX moaeni. [poaHanisysaTM OCHOBHI YMOBW OAHO3HAYHOCTI, FPaHUYHI YyMOBU ANA
PiBHAHb TenaonepeHocy.

Po6ouy nporpamy HaB4YanbHOI gucumnaiHu (cunabyc):

CknapeHo npodecop kadeapn MAXHB, 4.7.H. IBaHULbKKUI Meoprih KOCTAHTUHOBMY

YxBajieHo kadeapow MmawuH ma anapamis Ximiunux i HagmonepepoOHuUXx eupooOHUUmME
(mpotokon Ne 1 Bix 28.08.2021p.)

Ioroaseno MeToanIHOIO KOMICIEIO THXKEHEPHO-XIMIYHOTO (aKynbTeTy (mpoTokon Ne 1
Big 25.09.2021 p.)



