Qu HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu Embnema
ag «KUIBCbKUIW NOMITEXHIYHUIA IHCTUTYT Kadeapu

imeHi IFTOPA CIKOPCbKOIo» (3a HasBHOCTI)

HasBa Kadepgpu, wo
3abe3neuye BUKNAAAHHA

HA3BA KYPCY

MopgenoBaHHSA CTaHY CYLi/IbHOro cepeaoBuLa

Po6oua nporpama HaB4YanbHOi gucuunniim (Cunabyc)

PeKBi3auTK HaBYaZIbHOI AUCUUNNIHN

PiBeHb BULLOI OCBITU Tpemiii (oceimHbo-Haykosuii)

Fanysb 3HaHb 13 MexaHiYHa iHxceHepin

CneujanbHictb 133 lranyszese mauwuHobyoy8aHHA

OcsiTHA nporpama OHIl lany3ese mawuHobydy8aHHA

Cratyc gucumnninm HopmamusHa

dopma HaBYaAHHA 0YHa(0eHHa)/o4Ha(seyYipHsA)/3a04Ha/ducmaHyiliHa/3miwaHa

Pik niarotoBKu, cemectp 2 Kypc, OCiHHIlU cemecmp
O6car gucumnniim 4(120)

CemectpoBuii KOHTponb/  EK3ameH
KOHTPOAbHI 3axo4u

Po3knap 3aHATb 3 200uUHU Ha MuxOeHb (1 200uHa neKyiliHux ma 2 200UHU MPAKMUYHUX
3aHAM®G)

MoBa BUKNagaHHA YKpaiHcbKa

IHpopmauis npo JNlekTop: Haykosuli cmyniHb, 84eHe 38aHHA, [11b, KOHMAKMHI OaHi

KepiBHMKa Kypcy / MpakTnuHi / CemiHapcbKi: HayKOBWI CTYMiHb, BUEHE 3BaHHS, 1B, KOHTAKTHI AaHi

BUKNapauis NabopaTopHi: HayKoBW CTYNiHb, BYeHe 3BaHHA, |6, KOHTAKTHI AaHi

Po3milieHHA Kypcy MNocunaHHA Ha AucTaHuUiiHKMIA pecypc (Moodle, Google classroom, Towlo)

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onuc HaBYaNbHOI AUCUUNAIHMK, il MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Onuc Has4anbHOT ducyunniHu.

MeToamM matemaTUYHOro MOAE/II0BaHHA LIMPOKO 3aCTOCOBYIOTb NPU AOCAIAMKEHHI PiISHOMAHITHUX
cuctem i npouecis - NPUPOAHUX, TEXHIYHMUX, EKONOoriyHMX Towo. Le nepepbavae cTBOpEHHA
KOHUEeNTyanbHOi mogeni ob6'ekTa pocnigeHHa, ii popmanisauito Ta NepeTBOPEHHA Y MaTEMATUUHY
MoZAeNb B aHaNITUYHOMY UM YMCENbHOMY BUINALI, NPUAATHOMY ANA OAEepXKaHHA KiHLLEeBOro BMpilleHHA
3agavi. Peanisauia anroputmiB 4UMCENbHOro aHanily npPOBOAMTBCA 3a3BMYal Ha 6asi  cyyvacHux
KOMN'IOTEPHUX TEXHOJOTiA 3 BUKOPWUCTAHHAM cCheLliani3oBaHMX NakeTiB nporpamHoro 3abesneuyeHHs.
Ane gna uporo AOCNiAHWKY HeobxigHO BONOAITM OCHOBAaMM MAaTEMATUUYHOIO MOAENIOBAHHA, BMiHHAM
po3pobnATM adeKBaTHi MaTemaTU4Hi mogeni, npoBoAuTU X moaudikaLito, OCKIIbKM KOPUCTYBaHHA
cneuianizoBaHMMM NakeTamm 3aBXAW nepeabadvae HeobOXigHICTb BMOOPY ONTMMANbHOrO anropuUTMmy i
WAAXiB MOro ycniwHoi peanisauii, iHoAi 3 6aratbox MOXAMBUX BapiaHTIB.

B Kypci aKUeHTYEeTbCA yBara Ha TiCHWMIA B3aEMO3B’A30K MiXK HAaTYpPHUM MoAentoBaHHAM OO’eKTiB Ta
npouecis 3 MPOBEAEHHAM eKCNepMMEHTA/IbHUX AOoChigKeHb Ha nabopaTtopHuMx CcTeHAax Ta
MaTeMaTUYHUM MOAENOBAaHHAM LMX NPOLECIB, WO, 3 ogHOro 60Ky, 3abe3neyye MOXANBICTb NepeBipKM
afeKBaTHOCTI i AOCTOBipHOCTI Mmoaeni, wnaxu ii noganblioi moaudiKauii, a 3 iHWOro - NpoBeAeHHA
[EeTaNbHOr0 aHanily pesy/nbTaTiB eKCNepMMEHTY i O6rFpyHTYBaHHA LWAAXIB NOAANbLIOTO HaNpPAMKY
NnabopaTopHUX JOCNIAXKEHHSA, BHECEHHA HEOOXiAHUX 3MiH B METOAMKY NPOBEAEHHA EKCNEPUMEHTIB

Mpedmem Has4YanbHOI ducyunaiHu.



Oucunnniva "MogentoBaHHA CTaHy CyLifbHOrO cepefoBuLLa" BUKIAAAETbCA AK  HOBWMA
YHiBEPCAaNbHUIN KOMMOHEHT NiAroTOBKM KBanidikoBaHMx daxiBuis y ranysi mawunHobyayBaHHSA,
pecypco3beperkeHHA, eKoorii Ta KOMN'tOTepPHO-iHTerpoBaHMUX TEXHONOTIN. B Kypci po3rnagatoTbea
y3arasibHeHi MmeToan MOAENOBAHHA TiApPOANHAMIYHMX, TENN00OMIHHMX Ta MAacoObMiHHUX Npouecis, a
TAKOX MEeTOoAM CTBOPEHHA Mogenen, AKi € 6a3oBMMM ANA BMBYEHHA UMX MpoueciB. Posrnsgatotbea
Mmofeni, AKi byayrTbca 3 €AMHUX MO3ULIMA 3aKOHIB 36epexeHHAa macu, imnyabcCy, eHeprii Ta BN/aMB
cneumdivyHMX Ta 3arasibHUX MexaHi3amiB B3aemogii 06’eKTiB i cepenoBuLLLa Ha Ui mogeni.

OBONOAIHHA MeTOAAaMM MAaTEMATUYHOIO MOZENOBAaHHA nNepenbayae He NPOCTO 3aCBOEHHA MEBHUX
npasun i cnocobis Aii B anroputmax nobyaosu mogeni i BMbopi meToay pilleHHA, a came PO3BUTOK
CBOEPIAHOIO CTU/IIO MWUC/IEHHA, OPIEHTOBAHOTO Ha aHa/i3 Qi3MYHOI i MaTeMATMYHOI CyTi PO3rNAHYTUX
ABuLlL. OCBOEHHS Cy4yacHUX TexHonorin B obnacTi «lany3eBoro MmaliMHOOyAyBaHHA» Bce binblue
BMMAraloTb Bif, acnipaHTa, iHXeHepa-mexaHika MBOKOI i CUCTEMHOI  MyNbTUAUCUMNAIHAPHOI
NiAroTOBKMW, 3a/ly4EHHS 3HaHb i A40CBiAY, HAKOMUYEHUX B iHWMX AncumnaiHax ¢pisMKo-maTeMaTUYHOrO Ta
XiMiKO-TEXHO/I0MYHOro HanpAamis .

MeTa HaBYaNbHOI AUCUUNAIHN.

MeTol OCBOEHHA AaHOI gMcUMNAiHM € GOPMYBAHHA KOMMAEKCHUX 3HAHb YMiHb i HAaBMYOK, L0
003BONAIOTb  BMKOPUCTOBYBATM GYHOAMEHTANbHI  NPUHUMAN  MEXaHiKM | TepMoAWHAMIKWM AN
MOZAENIOBAHHA LWMPOKOIrO Knacy PismKo-mexaHiYHUX NPOLECiB Y CyuinbHUX cepegoBuwax. Kpim Toro, B
pe3ynbTaTi OCBOEHHA AUCUMUNAIHM acnipaHTM 03HAMOMAATLCA 3 METOAO0OrI0 HAayKOBUX AOCAiIAKEHDb 3
BUKOPUCTAHHAM  CYYaCHMX  MPOrpamMHO-LIiNIbOBUX  KOMMNAEKCIB  ¢i3MYHOro i  MaTemaTU4HOoro
MOJENIOBAHHA, OBOJIOAIIOTb BMIHHAM BMKOPMUCTOBYBaTM 6a30Bi HayKoBi 3HaHHA i meToan AnA
dopMyBaHHA CcyaKeHb No npodeciiHnx npobaemax Npu BUPILLEHHI KOMMNAEKCHUX HAaYKOBO-TEXHIYHUX
3aBAaHb, KPWUTUYHO OLIHIOBAaTM Ta iHTEPNpPeTyBaTU pe3ynbTaTu AOCAIAMKEHHA, POOUTU BUCHOBKW,
OTPUMAHI B CKNagHUX | HEBU3HAYEHMX CUTYaLLiAX.

MocTaBneHi uini 403BONATL acnipaHTam ranbLie onaHyBaTU MeTOAN MAaTEMATUYHOIO MOAE/OBAHHS,
YCBIAOMUTU NPUPOAY PO3rNAHYTUX TENNO- Ta MAaCOOBMIHHMX i FigpPOAMHAMIYHUX ABMLL, Ta NPOLLECIB, AKi €
npeaMeToM HAyKOBOrO [AOCANIAMKEHHS, PO3BMHYTU TEXHOJMOrYHI HAaBMYKM MNOOYA0BM BiANOBIAHUX
MaTeMaTUYHUX Mogeneit BuBueHHA npobnem Kypcy byae opieHTOBaHe Ha aKTMBHE BMKOPUCTAHHA
BITYM3HAHUX | 3apybikKHUX nybikauin B ranysi ¢isM4HOro i MaTemaTMyHOro MOAE/IIOBAHHA CTaHy
CYLLi/IbHOTO cepenoBULLA.

BianosigHO [0 MeTM fAaHOi HaBYaAbHOI AMCUMMNIHM NiAroTOBKA AOKTOpPiB ¢inocodii  3a
cneujanpHictio 133 lanyseBe MawunHOOyAyBaHHA BMMArae noganblMi PO3BUTOK CHPOPMOBAHUX Y
acnipaHTiB KOMMNETEHTHOCTEN:

BianosigHO A0 MeTM [AaHOI HaBYa/NbHOI  AUCUMNAIHM  NiAroToBKa Ao0KTOopiB  dinocodii 3a
cneujanpHictio 133 lanyseBe MawnMHOOYAyBaHHA BMMAra€ noganbluMii PO3BUTOK CHOPMOBAHUX Y
acnipaHTiB KOMMNETEHTHOCTEN:

- 3HaTU d¢yHAAMeEHTaNbHI 3acaau Teopii riapoAuHamiKM, Tensao- Ta MacoobmiHy Ta 6a3osBi
NONOXKEHHA TEPMOANHAMIKM;

- BMiTM GopmyntoBaTH HayKoBy npobiemy B ranysi rany3eBoro malwmHobyayBaHHA, 06rpyHTOBYBaATH
poboui rinoTesun BUpilLieHHs A0CNiA)KyBaHOT Npobiemu;

- 3HAaTWM OCHOBHI KNacuM MaATeMATUYHUX MOenNnenm CyuinbHUX cepenoBWLY, 3aranbHi meToau ix
nobyaoBuM Ha OCHOBI i3MYHUX 3aKOHIB 36epekeHHs, BiANOBIAHI iM piBHAHb BanaHcy;

- BOJIOAITM HaBMYKAMWM 3aCTOCYBAHHA MaTEMATMUYHUX MOAENEN CYUINbHUX CcepedoBul, Aand
MOJAENIOBAHHA Pi3HMX (i3NKO-MEeXaHIYHMX NPOLECIB, 3A4IMCHIOBATU KOPEKTHUI BUbIp mopeni i
aganTyBaTu ii 4NAa MoaentoBaHHA NOBeAiHKN 06 EKTY AOCNIAXKEHHA.

3rigHO 3 BMMOramm nMpoOrpammM HaB4vasbHOI AucunniiHn «MogentoBaHHA CTaHy CyuinbHOro
cepefoBuLL@» acnipaHTK NicnA 3aCBOEHHA MaTepianis Kypcy NeKLUin MatoTb NPOAEMOHCTPYBATM HACTYMHI
NpOorpamHi pesynbTaTv HaBYaHHA:

- YMIiTM po3pobnATM Ta AO0CANIAXKYBATU KOHUENTyasibHi MaTeMaTW4YHi Ta Komn'loTepHi moaeni
NpoLeciB 3 ypaxyBaHHAM B/IAaCTUBOCTEM CyLiZIbHOrO CcepefoBulla, 34IACHIOBATM iX MaTemaTuyHe
pilleHHA, NPOBOANTU aHaNI3 pe3ynbTaTiB,



- 3HaTW cyyacHi metoamn popmanisaLii CTaHiB CyLiIbHOrO cepeaoBuLLa, OCHOBHI TUMW BU3HAYa/IbHUX
CNiBBiAHOWEHb, WO XapaKTepu3ylTb MNOBEAiHKY | peakuito 06’eKTiB AOCAiAKEHHA B pamKax
y3ara/JibHeHUX Mogenemn CyLiNbHUX cepeaoBuLL;

- YMITV YOOCKOHaNOBATU MoAeNli CTaHy CYLiIbHUX cepeaoBuLL, 3aCTOCOBYBATU OAEpPKaHi HAaBUKM Ta
BUBYEHMIN MaTepian AN BUPilLEHHA HOBMUX 33434 AMHAMIKUN CYLINbHUX CepeaoBULL;

- YMIiTV NPOBOAUTM aHaNi3 CTaHYy CYyLi/IbHOro cepeaoBMmLla Ta 0brpyHTOBYBaTU poboui rinoTesn wWwoao
niasuLeHHA epeKTUBHOCTI NPOLECiB NepeHeCceHHs;

- BMiTM epeKTMBHO 3aCTOCOBYBAaTU METOAM aHanildy, mMaTemaTuyHe MOAENt0OBaHHA, BMKOHYBATU
di3nyHi Ta 06uMC/IOBaNbHI EKCMEPUMEHTU MPOLECi BUKOHAHHS HAyKOBWUX AOCANiIAXKEHb, PO3B’A3yBaTU
KOMMNAEeKCHI npobaemu B ranysi mawmnHobyayBaHHA, NPOBOAUTU AOCNIAHNLbKO-IHHOBALIMHY AiANbHICTb,
wo nepepnbayvyae rNMboKke OCMUCNEHHA HAABHUX Ta CTBOPEHHA HOBMX LLiTICHMUX 3HAHb, @ TAKOX NPaKTUYHE
BNPOBaAXKEHHA OTPUMAHUX pe3y/bTaTiB;

2. MMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNNIHM (Micue B CTPYKTYPHO-/IOTiYHI cXemi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

OCBOEHHA aucumnniHn «MogaentoBaHHA CTaHy CyLiNbHOTO cepenoBuwa» 6a3yeTbCA Ha 3acagax
iHTerpauii KomnaeKkcy 3HaHb, OTPMMaHMX acnipaHTaMKn NpoTArom 6akanaBpPCbKOi OCBITU Ta MaricTpaTypu
NpPY BUBYEHHI ANCLUNAIH NPUPOAHMNYOIO Ta iH}KEHEPHO-TEXHIYHOrO CNPAMYBAHHA B raaysi «MexaHiyHa
iHXeHepis». [na ycnillHOro 3acBOEHHA AaHOi ANCUMUNAIHM HEeobXiAHO MaTM OCHOBHi 3HaHHA B obnacTi
BULLLOT maTemaTuKK, i3nKK, i3nYHOI XimMii, TEOPETUYHUX OCHOBM TEMNOTEXHIKM, 3arasibHOI XiMiYHOI
TEXHONOrii; 3HaTKU 6a30Bi NPUHLMNWM Teopii Tenso- Ta MAacoObMiHy, TiAPOMEXaHIYHMX Ta MeXaHiYHUX
npoueciB: BMITM KOPUCTYBAaTUCA KOMM'IOTEPOM Ha piBHIi aamiHicTpaTopa; MaTu HaBuKM B cdepi
NPUKNAAHOIo NPOrpamyBaHHA, MaTEMATUYHOIO MOAEIOBAHHA NPOLECIB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AUCLUMMIHU acnipaHT 6yae 3HaTU MEeTOAO0/IONi0 HAayKOBUX AOC/NIAMEHb 3
BMKOPUCTAHHAM  CY4aCHWUX  MPOrPamMHO-LINbOBUX  KOMMAEKCiB  i3MYHOrO i MaTemMaTU4YHOro
MOJENIOBaHHA, byae roToBMin BUKOPUCTOBYBATU GYHAAMEHTA/bHI | NPUPOAHO HayKOBi 3HaHHSA | MeToan
ans GopmyBaHHA 06IPYHTOBAHMX CyAKEeHb NPU BUPILLEHHI KOMNAEKCHUX HAaYKOBO-TEXHIYHMX Npobaem y
ranysi npodecinHoi Ta AOCAIAHMUBKO-IHHOBALUIMHOT  AiaAbHOCTI, WO nepeabayvae rAnMboKe
NepeoCMMUC/IEHHS HAasiBHUX Ta CTBOPEHHA HOBUX LiIICHUX 3HaHb Ta NiAHOT NpodecimHoi NpakTUKM.

3. 3micT HaBYaNbHOI AUCLUNAIHU

Po3ain 1 OcHoBM ¢i3s4YHOro Ta MaTeMaTUYHOro MOAENIOBAHHA.
Tema 1. HatypHe Ta maTemaTuyHe moaentoBaHHsA. OB eKTU gocniaKeHHA.. MeToaM maTemaTUYHOTo
MOZENOBAHHA.
Tema 2. OCHOBHi BUMOIM A0 MaTeEMATUYHOI moaeni .
Po3gin 2. Knacudikauia marematuuHux mogenei.
Tema 3. Knacuoikauis moaenen B 3a/1€KHOCTI Bif, cCKnagHoOCTi 06'ekTa MoZe/1loBaHHS, NapameTpis Ta
onepaTopa
Tema 4. Knacudikauis matemaTnyHnx moaenei B 3a71eKHOCTi Big, MeTM MOZeNt0BaHHA Ta MeTo/iB
peanisauii.
Po3ain 3. 3actocyBaHHA meTOA4iB MaTeMATUYHOrO MOAE/NOBAaHHA NPU NpoBeAeHHI HayKOBUX
BOCNifKeHb.
Tema 5. ETanv nobynosu ¢isMUHUX Ta MaTeMATUYHUX moaenein. BUsHayanbHi YNHHMKKN Nnobyaosu
MmaTemaTU4YHOI Mmoaeni.
Tema 6. [locTaHOBKA AOCAigKeHHA | BUpiWeHHA obuucnoBanbHUX 3agad. Popmanisauis
MmaTemaTu4yHoI moaeni.
Tema 7. MoaentoBaHHA pyxy AUCNEPCii B CYLiNIbHOMY cepesoBuLL;.
Po3ain 4. MatemaTuUuHi mogeni CyuinbHOro cepepoBuLla
Tema 8. BU3Ha4yeHHsA NOHATTA CYLi/NIbHOTO cepeaoBuLLa. ba3oBi piBHAHHA MaTeMaTUYHOI MoAeni.



Tema 9. MaTemaTMyHe MOAENIOBAHHA Ha OCHOBI GyHAAMEHTaNbHWUX 3aKOHIB  NpUpoaM.

Knacuoikauis mexaHiami nepeHocy.
Po3gin 5. Metoau suBeaeHHA 6a30BUX PiBHAHb Mogeni CyLiIbHOro cepeaoBMLLA

Tema 10. AndepeHuianbHe piBHAHHA HEPO3PMBHOCTI.

Tema 11. IndepeHuianbHe PiBHAHHA PyXy pigvHM abo piBHAHHA iMnynbcy. BuBegeHHA PiBHAHHA
Hag’e-CtoKca.

Tema 12. IndepeHuianbHe piBHAHHA 36epekeHHs eHeprii. BuBeAeHHA piBHAHHA TENAONPOBIAHOCTI.

Tema 13 MNMpoueaypa po3s’A3yBaHHA AndepeHLiaibHUX PiBHAHD.

4. HaBuanbHi matepianu Ta pecypcu

bazoea nimepamypa

1. Camapckuin, A.A. Muxainnos A.ll. Matematnyeckoe mogenuposaHue. Maen. Metoabl. Mpumepbl.—
M: dusmartrus, 2001.-320 c.

2. MexaHika cyuinbHuUx cepeposuw,.— 1. MexaHiKa CyuilbHUX CcepeaoBull, B iHKEHEepPHUX
po3paxyHKax: TeKCT Nnekuin pna cTygeHTiB cneuianbHocTert «O6nagHaHHA XiMIYHUMX BUPOOHMUTB i
nianpuemcts byaisenbHux matepianis» / Yknag.: O.C. Caxapos, A. fl. KapBaubkuii.—Kuis: HTYY «KMI»,
2013.-231c.

3. XycaiHoB [.A., Xap4yeHko L.l., lWaTtnpko A.B. BBeaeHHA B MOAENOBAHHA AWMHAMIYHUX CUCTEM:
HaBu. nocibHuK. Knis: KMiBcbKMi HauioHanbHWI yHiBepcuTeT imeHi T. LeByeHKa, 2010.-130 c.

4. Mblwkuc, A. [I. dnemeHTbl TeopMn maTemaTudeckux mogenen MNsa. 3-e, ucnp. M.: KomKHura,
2007.92 c.

5. Kadapos B. B., nebos M. b. «MaTemaTnmyeckoe MOAENNPOBAHME OCHOBHbLIX MPOLECCOB
XMMUYECKUX Npon3BoacTe». Yueb. nocobume ans sy3os. —M.: Bbicw. wk. , 1991. —400 c.

Hdodamkoea

6. 'epmeH [1. Kypc mexaHMKM cnaowHbIx cpeq,. —M.: Boicwasa wkona. 1983.—399 c.

7. NaBneHko MN.M. OCHOBM MaTeEMATUYHOrO MOAENOBAHHA CUCTEM i NpoueciB: HaBy. NocCioH.—KuiB:
KHux. Bng-so HAY, 2013.-201 c.

8. BBegeHne B matemaTMyeckoe mogenmpoBaHue: yd4. nocob. nog pea. M.B. Tpycosa. M.: Jloroc,
2007.-440 c.

9. KpacHoulekos 1. C., NMetpos A.A. MNpuHUMNbI NOCTpoeHUs moaenen. — MIY, 1983. -264 c.

10. Myxnuir B.A. YncneHHbie metogbl. Teopusa 1 npakTukym B cpege MATLAB: yyeb.nocob. B 2-x T.
Cesactonosb: M3a-8o «Yepkacckuit ULHT3IU». - T. |. -2007. —412 c.-T. Il. - 2008. -762 c.

11. bynasckuii B.A. YncneHHble MeToAbl IMHENHOTO NporpammmnpoBanua. —M.: Hayka, 1977. -367 c.

12. KpacHouuekos I1. C., MeTtpos A.A. MpuHUMNbI NnocTpoeHusa mogenein. —MTY, 1983. —264 c.

13. AHaepcoH [, TanHexunn Ox., Mnetyep P. BoluncantenbHasa ruipomexaHuKka n tensoobmeH. —M
:Mwup, 1990.T.l, T.2. =726 c.

14. 3soHapes, C. B. OCHOBbl MaTeEMATUYECKOTO MOAENNPOBAHMA: y4ebHoe nocobue. —EkaTepumHbypr:
U3pa-Bo Ypan. yH-Ta, 2019. 112 c.

5. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUcUUNiHU (OCBITHBOrO KOMMOHEHTA)

JlekyiliHi 3aHAMMA.

JleKuinHi 3aHATTA cNpAMOBaHiI Ha HaZaHHA Cy4acHUX LiiICHUX, 3HAHb 3 AMcUMNNiHKM «MoaentoBaHHA
CTaHy CyLUiNbHOro cepenoBuWa», BM3HAYEHHA Ha Cy4aCHOMY PpiBHIi PO3BUTKY HaykKM B obnacTi
MOJAENIOBAHHA MPU NPOBeAEHHI MPOBEAEHHS KOMMAEKCHUX AOCNIOAXKEHb, BUKAaAeHHA HOBMX HAyKOBO
06r'pyHTOBAaHUX METOAiIB MaTEMaTUYHOIO MOAE/IIOBAHHA, PO3POOKM KOMN IOTEPHUX NPOrpam BignoBigHO
[0 KOXHOi KOHKPETHOI 3a4a4i Ta WAaxiB ix peanisaLii; onnuc KOHLENLiN, OCHOBHUX NPUHUMNIB Nobyaosum
i 3acTOCYBaHHA MaTEMATUYHUX MoOAeneir B HAYKOBMX AOCAIOKEHHAX Ta B iHXEHEpHIN npaKtuui;
3abe3neyeHHs B NpoLeci neKuji naigHoi poboTn acnipaHTiB; 3acTOCYBaHHA AiEBUX METOAiIB BUKIAZ4aHHA,
noAaHHsA MaTepiany i MOro 3acBOEHHA; BMXOBAHHA Y acnipaHTiB NpodeciMHUX AKOCTEN i PO3BUTOK
TBOPYOro MUCNEHHA; POPMYBaHHA Y HUX HAYKOBOrO i NMPAKTUYHOrO iHTEpPECY A0 OCBOEHHA maTtepiany
Kypcy, NparHeHHA A0 CaMoCTiliHOT poboTu.



Ne
3/n

Hazea memu neKuyii, nepenik 0CHOBHUX NUMAHbL, MNOCUNAHHA HA Aimepamypy
ma 3ae80aHHA Ha CPC.

ToduH

HamypHe ma mamemamuy4He modentoeaHHA. 06 ekmu 00cnidOHceHHA.
Bu3HauyeHHA maTtemaTuyHoi mogeni. PisnyHa moaenb. Bnactusocti mogenei.
MeTa mogentoBaHHA. KoHuenTyanbHe moAaentoBaHHA. IHTYITUBHE MOAEeNOBAHHA.
Nitepartypa: [2] c.13-20, [3] c.6-9, [4] c.7-16, [5] c.6-21, [7] c.38-49, [8] c.11-
21.[13] c.10-22,.

OCHOBHi BuMo2u 00 mMamemamuy4yHoi moodexsii.

MHOMHHICTb Ta E4HICTb Moaenen. NoBHOTa i NPOCTOTa Mogeni. ALeKBaTHICTb
mozeni. ObnacTb 3aCTOCYBaHHA Ta rPaHULi AOCTOBIPHOCTI. [lOCTynHICcTb
CNiNKyBaHHA i ynpasniHHA mogennto. Mogudikauisa mogeni.

Nitepatypa: [3] c.10-12, [4] 7-16, [7] c.49-60, c.71-74, [8].

Knacudgpikauyia modeneli 8 3anexcHocmi 8i0 cknadHocmi 06'ekma
Mo0Oen8aHHA, Napamempis ma onepamopa.

Buan matematmyHux mogenen Ta metogonoria. CTPyKTypHi Ta PyHKLiOHANbHI
mogeni. [OucKpeTHi Ta HenepepBHi mogeni . JliHiMHI Ta HeniHiMHI mogeni.
NiHeapwusauia. JliHiMHI piBHAHHA | npuHUMN cynepno3uuii. MNMoHATTA «npocToi
mogeni » 3 TOpYKKM 30py ii dopmanizauii. [deTepmiHoBaHe Ta CTOXacCTU4YHe
moaentoBaHHA. PO3mipHicTb mogeni.

Nitepatypa: [1] ¢.11-25, [3] ¢.12-17, [4] ¢.17-34, : [5] c. 237-242, [6] c.6-11, [8]
c.36-56, c.245-260.

Knacudgpikayis mamemamuyHux modeneii 8 3asexcHocmi 8id memu
modenteaHHAa ma memodie peanizayi.

OcobansocTi mogeni, 0oAHUM 3 NAPaMeTPIB AKUX € Yac. [JMHAMIYHI Ta CTaTUYHI
mogaeni. leckpunTuBHI Ta oNTUMI3aLiiHi moaeni. baraTtokpuTtepianbHi 3aaaui
onTuMmizauy,ii.. MoHATTA cTPYKTYpHOI mogeni. Cybmogaeni (nig-mogaeni).

Nitepatypa: [1] ¢.202-270, [7] c.67-71, [8] c.36-56, c. 142-180.

Emanu nobydosu ghizuyHUX ma mamemamu4yHuUx mooeneii.

BM3HayanbHi YUHHMKK NOBya0BM MmaTemaTU4HOI moaeni. Metogu
MaTeMATMYHOIo moaesntoBaHHA.. MeToam peanisauii mogeni. AHaniTUYHI meToau.
YncenbHi metogu. MpadivHi meToam BukopuctaHHs iHGOpMaLLIMHUX TEXHONOTIN.
CraHpapTHi mogeni.

Nitepatypa: [4] ¢.35-45, ¢..78-92, [5] c.225-235, [7] c. 94-102, 154-162, [8]
c.56-86.

MocmaHoeKa 00cnidxeHHA i supiwieHHA 064uca08aNbHUX 340aY.
lMocTaHOBKA  3a4ayi  MATeEMATMYHOIO  MoaentoBaHHA.  dopmanizauia
MaTeMaTUYHOI mogeni. O6uncnoBanbHUM eKCcnepmmeHT. MepesipKka
a[eKBaATHOCTI. AHanNi3 pe3ynbTaTiB mogentoBaHHA. Disn4YHi napagoKkcn npwu
moaentoBaHHA. NMPUYNHUM IX BUHUKHEHHSA.
Nitepatypa: [4] c.104-140, [6] c.12-36, [7] c.38-42, c.88-112, [8] c.245-260.

ModenosaHHA pyXxy ducnepcili 8 HenepepeHomy cepedosuyi.

BnanB macoBmux CMA Ta NPUCKOPEHHA NOTOKY Ha BiAHOCHY LUBUAKICTb PyXy
aucnepcin. Bname ryCTMHM AMcnepcHoi Ta cyuifibHOT ¢pa3n. . PiBHAHHA pyxy
OVCMEPCHUX YaCTUHOK Yy HenepepBHOMY cepenoBuLli. OCHOBHI Hanpammn
3aCTOCYBaAHHA MaTeMATUYHOI moAeni.

Nitepatypa:[5] ¢.149-162, [9] c. 176-181, c.213-215, 224-226.

Bu3HayeHHA NOHAMMA CYyyinbHO20 cepedosuuya.

MoHATTA KOHTiIHYYMY. Mpobaemun fAocniaKeHHA CTaHy CYLiNbHUX cepeoBuLL,
MeToan mogentoBaHHA CTaHy CyLiNbHUX cepenosuLl. OCHOBHI rinOTe3n MexaHiku
CYUinbHUX cepenoBuly, basosi piBHAHHA MEXAHIKM CYLLIIbHUX CEpeaoBMLLA.
PiBHAHHA cTaHy. PiBHAHHA HEPO3PUBHOCTI. PIBHAHHA NEpPeHOCY KiNbKOCTI pyxy,
eHeprii Ta macu. PisnyHe o6r'pyHTYBaAHHA PiBHAHb.




Nitepatypa: [2] .20, ¢c.60-66, [3] c.25-30, [6] c. 38-59.

9 MamemamuyHe MOOent08AHHA HA OCHOBi (hyHOAMeHMAnNbHUX 30KOHI6 1
npupoou.
Knacuoikauia mexaHiamiB nepeHocy. 3akoH ®ika i gudysis. 3akoH Pyp’e i
TEeNnNonpoBiAHIcTb. 3aKoH HbloTOHa i B'A3Ke TepTs.
BuBeaeHHs NOKanbHUX pPiBHAHb BanaHcy 3 iHTerpasibHMUX 3aKOHIB 36epekeHHs.
3anuc piBHAHb banaHcy B NpeacTaBneHHi Ennepa 1a /larpaH:xa.
NitepaTtypa: [1] c.11-15, 58-82, [2] 66-86, [3] c. 17-55, [6] ¢.199-230.

10 AudbepeHyiansbHe pieHAHHA HepPo3pUBHOCM. 1
36eperkeHHA Mmacu pevyoBuHW. c. 58-65. ndepeHuianbHuit onepatop. MpagieHT
CKanApHoi ¢yHKuii. MoTiK BennumHu. [usepreHuia BeKTOpHOro nosa. PoTtop
BEKTOpHOro nonA. [oBHa noxigHa. YactMHHa noxigHa. CybcTaHuioHanbHa
noxigHa. PiBHAHHA HEPO3PMBHOCTI ANA CTUCAMBOI Ta HECTUC/IMBOI PiANHN.
Nitepatypa: [1] c. 58-65, [2] c. 66-70, [3] ¢.55-60, [6] c.38-62, [9] c.48-50.

11 AudepeHnyiansbHe pieHAHHA pyXy piduHU abo pieHAHHA imnynbcy. 1
3aKoH 36epekeHHs imnynbcey. PiBHAHHA Hae’e-CToKca. MepeHoc KinbKocTi pyxy
B e/1leMeHTapHili 30Hi, B eneMeHTapHin Komipui. Popmu 3anucy
andepeHuianbHOro piBHAHHA Pyxy. PIBHAHHA pyXy B A€KAPTOBIN, UMAIHOPUYHIN,
chepuyHin cuctemi KoopamHar.
Nitepatypa: [1] c. 93-95, [2] ¢.94-110, [3] ¢.17-30, [5] ¢.148-176, [9] c. 52-64,
[13] c. 585-630.

12 AucpepenyianoHe pieHAHHA 36epexceHHA eHepaii. 1
3akoH 36epekeHHa eHeprii. PiBHAHHA Jlannaca. BuBegeHHA pPiBHAHHS
TenaonposigHocTi. Pyx TBepgux, pigkux Ta rasonogibHux Tin 3 ¢pazoBumu
nepetBopeHHAMMU. bas3oBi Ta CcTaHAapTHI pPIBHAHHA TennonpoBiAHOCTI B
AEKapPTOBIN, UMNIHAPUYHIN Ta CHEepPUYHI CMCTEMI KOOPAMHAT.
Nitepatypa: [1] c. 66-76, [3] c.25, [5] ¢.225-365, [6] c. 138-180, [9] c. 260-310

13 lMpouyedypa po3s’a3yeaHHA dugepeHyianbHUX pieHAHS. 1
YMOBM OAHO3HAYHOCTI. HauanbHi Ta rpaHuyHi ymosu. Komn'toTepHa
peanizayis maTemMaTUUYHUX Moaenen cuctem. |IHPopmauinHi cuctemn Ta
KOMM'IOTEPHI MPOrpamMuM  MOAENIOBAHHA TEXHIYHUX cuctem. Cy4yacHi nakeTtu
NPUKAALHUX NPOrpam
Nitepatypa: [1] ¢.70-78, [4] c. 164-174, [7] c.130-142, [10].
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MpaKTU4Hi 3aHATTA.

MpW BMBYEHHI KPeAWUTHOro MOAYyNsA MNPAKTUYHUM 3aHATTAM BigBOAUTbLCA 2/3 ayAMTOPHOro
HaBaHTa*KeHHA. NpaKTUYHe 3aHATTA MO OKPEMI Temi AaHOi AMUCLMMIIHU CNPAMOBAHO Ha 3aKpinaeHHA
BUKNAZEHOMO Ha NeKLii maTepiany WIAXOM PO3rnaay KOHKPETHMUX NPUKAaZiB, BNpas Ta 3a4ay no AaHin
Temi. Lle pae MoOXuMBICTb acmipaHTam cucTemaTty3yBaTW | MOrMOUTU TEOPETUYHI 3HAHHA CTOCOBHO
CY4YaCHUX MEeTO/iB PO3POOKM MaTeMaTUYHOI MOAENi, nepeBipku ii AOCTOBIPHOCTI Ta aAeKBaTHOCTI,
metogam moaudikauii moaeni npu HeobxigHOCTI ii yAOCKOHaneHHsAs abo cnpouweHHs. Mpu ubomy
aKUEHTYETbCA yBara Ha TICHMA B33aEMO3B'A30K MiX MeTo4aMM HATYpPHOrO MOAENt0BAHHA Ha
NabopaTopHUX CTeHZaX i MaTeEMATUYHOrO MOAENtOBaHHA NpPM NPoBeAeHHi KOMMIEKCHOrO HAyKOBOro
[OCNigKeHHA. Ha NPaKTUYHMX 3aHATTAX NPU BUPILLEHHI NPUKNAAHUX 33434 acnipaHTM OBONOAiIBAOTbL
HaBMYKaMM CKNagatm cuctemy AndepeHuianbHMX pPiBHAHb MoOZesli 3 KpPanoBUMMM yMOBamMM Ta
BMpIiWYBATMU iX aHANITUYHUMM MeTogamum abo UYMCEeNbHUMM MEeTOZaMM i3 3aCTOCYBAaHHAM Cy4acCHMUX
NakeTiB NpUKNagHux nporpam. MpakTMyHe 3aHATTA NPOBOAUTLCA B Aia/IOFOBOMY PEXUMI 3 NpoBeAEHHA
HaBYa/IbHMX AMCKYCii. B npoueci 3aHATTA NPOBOAMTLCA KOHTPOJIbHE OMUTYBAHHA CAyXadiB Mo
maTepiasiam nonepeaHix neKuin, 3HaMoOMCTBY iX 3 NiTepaTypPHUMM AXKepenamm no TemaTuui AMCUMnaiHun.



Ne Hazea memu npakmu4yHO20 3aHAMMS, nepesik 0OCHOBHUX MUMAHb, NOCUNAHHA | [OOUH
3/n | Ha nimepamypy.
1 ®i3uyHe ma mamemamuyHe moOento8aHHA. O6’ekm 00cnidHeHHS. 2
Mamemamu4Ha nocmaHo8Ka 3a0a4i MoOesnto8aHHA
Bu3HauyeHHA 06’eKTy AocnigKeHHs. BUsHayeHHA matemaTuyHoi moaeni. MeTa
MozentoBaHHA. ba3osi npunyweHHA. BnactmsocTi moaenen.
Nitepatypa: [2] ¢.13-20, [4] c.7-16, [7] c.38-49, [8] c.11-21.
2 BmiHHA cmeoproeamu i3u4yHi modeni ma mamemamuyHi modeni. 2
Bumozu 9o moodeni.
MoBHOTa i NpocToTa Moaeni. AaekBaTHICTb moaeni. O6nacTb 3acToCyBaHHA Ta
rPaHULi 4OCTOBIPHOCTI. [LOCTYNHICTb CRiNKYBAHHA | ynpaBAiHHA Mo4ennio.
Mopaudikauia moaeni.
Nitepatypa: [3] c.10-12, [4] 7-16, [7] c.49-60, c.71-74, [8].
3 Budu mamemamuyHux moodesneii ma memoodonozis. 2
MpuKknagn AeTepMiHOBAHUX Ta CTOXAaCTUYHUX monaenei. Po3mipHicTb mogeni.
MeTon nopgibHocTi i aHanisy po3mipHocTi npu  nobyposi  ¢isnyHOI Ta
MaTeMaTU4YHOI moaeni.
Nitepatypa: [1] ¢.11-25, [8] ¢.36-56, c.245-260.
4 Peanizayis mamemamuyHoi modesni y euanadi npozpamu 01a 2
Komn'rtomepa.
OVHaMiyHi Ta cTaTUYHiI mogeni. lecKpunTMBHI Ta ONTUMI3aLiiHIi mogeni.
MeTtoau peanizauii mogeni. AHaniTMUHI Ta ymucenbHi metoaun. NpadiyHi meToam
MoHATTA CTPYKTypHOI Mogeni. Cybmoaeni.
Nitepatypa: [1] ¢.202-270, [7] c.67-71, [8] c.36-56, c. 142-180.
5 KoHyenmyanbHa ma mamemamu4yHa NoCMAHOBKA 3a0a4i MOOesIt08aAHHSA. 2
BM3HayanbHi YUHHMKK NOOYya0BM MmaTemaTUYHOI moaeni. Metogu
MaTEMaTUYHOrO MOAENOBaHHA.. BUKOPUCTAHHA iIHGOPMALiMHMX TEXHONOTIA.
CraHgapTHi mogeni.
Nitepatypa: [4] ¢.35-45, ¢..78-92, [5] c.225-235, [7] c. 94-102, 154-162, [8]
c.56-86.
6 MocmaHoeKa docnidxeHHA i supiweHHA 064ucaroeanbHUX 3a0a4. 2
MocTaHOBKA  33agadvi  mMaTtemaTM4yHOro  mogentosaHHA.  Popmanisauis
MaTeMaTUYHOI mogeni. O6uncnoBanbHUM E€KCNnepumMeHT. Mepesipka
a[eKBATHOCTI. AHanNi3 pe3ynbTaTiB mogentoBaHHA. Disn4YHi napagoKkcn npwu
MOAENOBAHHA.
Nitepatypa: [4] ¢.104-140, [6] c.12-36, [7] c.38-42, c.88-112, [8] c.245-260.
7 ModentosaHHa pyxy ducnepcili 8 HenepepeHomy cepedosulyi. 2
BrBeAeHHA 3ara/ibHOro PiBHAHHA PyXy ANCNEPCHUX YAaCTUHOK Y HEMepepBHOMY
cepepoBuui. OCHOBHI HanpAMM 3aCTOCYBaHHA MaTeMaTUYHOIT mogeni. Pyx
rasoBMX, PiAKKX, TBEPAUX AMUCNEPCii B rpaBiTaliiHOMY MoAi, B LeHTpudyrax.
LBnAKiCTb BUTAHHA.
Nitepatypa:[5] ¢.149-162, [7] c.94, [9] c. 176-181, c.213-226.
8 Memodu moOdento8aHHA CMAHY CyuinbHUX cepedosuwy. 2
Ba30Bi piBHAHHA MexaHiku cyLinbHUX cepeaoBulla. PisnyHe obrpyHTYBaHHA
piBHAHb. PiBHAHHA CTaHy. PiBHAHHA HEPO3PMBHOCTI. PiBHAHHA NepeHoCy KinbKOCTi
pyxy, eHeprii Ta macu.
Nitepatypa: [2] .20, c.60-66, [3] c.25-30, [6] c. 38-59.
9 MamemamuyHe MOOesno8aHHA HA OCHOBI hyHOaMeHMAsbHUX 3aKOHI8 2

npupoou.
Knacuoikauia mexaHiamiB nepeHocy. 3akoH Pika i andysia. 3akoH Pypbe i
TEeNnNonpoBiAHICTb. 3aKOH HbloTOHa i B'A3Ke TepTA.




BuBeaeHHA NOKanbHUX pPiBHAHb BanaHcy 3 iHTErpanbHUX 3aKOHIB 36eperKeHHs.
3anuc pisHAHb HanaHcy B npeacTaBneHHi Enepa ta JlarpaHiKa.
Nitepatypa: [1] ¢.11-15, 58-82, [2] 66-86, [3] c.17-55, [6] ¢.199-230.

10 AucpepeHyianbHe pieHAHHA HEePO3pPUBHOCMI. 2
36epekeHHA Macu  peyoBUHU. [undepeHuianbHuii onepaTtop. [pagieHT
CKanApHoi ¢yHKuUji. MoBHa noxigHa. YactmHHa noxigHa. CybcTaHuioHanbHa
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 AudepeHnyiansvHe pieHAHHA pyXy piduHU abo pieHAHHA imnynbcy 2
3aKoH 36epekeHHs imnynbcey. PiBHAHHA Hae’e-CToKca. MepeHoc KinbKocTi pyxy
B €/1leMeHTapHil 30Hi, B eneMeHTapHin Komipui. Popmu 3anucy
andepeHLuianbHOro piBHAHHA pyxy. PIBHAHHA pyXy B 4€KAPTOBIN, UMNIHAPUYHIN,
cdepuyHin cnctemi KoopgmHart.
Nitepatypa: [1] c. 93-95, [2] c.94-110, [3] ¢.17-30, [5] ¢.148-176, [9] c. 52-64,
[13] c. 52-64,

12 AudepeHyiansvHe pieHAHHA 36epexceHHA eHepaii. 2

3aKoH 3b6epexeHHAa eHeprii. PiBHAHHA Jlannaca. BuBegeHHA pPiBHAHHSA
TennonposigHocTi. bas3osBi Ta CcTaH@apTHI piBHAHHA TenaOMNpPOBIAHOCTI B
AEKApPTOBIM, UMNIHOPUMYHIN Ta chepuyHii cuctemi KoopamHat. Pyx TBepaux,
PiAKMX Ta rasonogibHmux Tin 3  $a3oBMMM NEepeTBOPEHHAMMU. PiBHAHHA
TEeNNoNpPOBIAHOCTI AN1A HEPYXOMOrO TBEPAOro Tisa. PiBHAHHA nepeHoCy Tena0TU B
NOTOLLi HECTUCAMBOI PiAUHW. PIBHAHHA NepeHocy Tenao0TM B NOTOL, 3 BpaxXyBaHHAM
B’A3KOI gncunadu,ii.

Nitepatypa: [1] c. 66-76, [3] c.25, [5] ¢.225-365, [6] c. 138-180, [9] c. 260-310

13 lMpouyedypa po3s’a3yeaHHA dugepeHyianbHUX pieHAHS. 2
YM0BM OAHO3HAYHOCTI. HayanbHi Ta rpaHuyHi ymosu. Komn'toTepHa
peanisauis maTemaTUyHUX Moaenen cuctem. |HdopmauinHi  cuctemm Ta
KOMMN'IOTEPHI NpPOrpamMmM MOAENtOBAHHA TexHi4HMX cucTem. CyyacHi nakeTu
NPUKAagHUX NPOrpam
Nitepatypa: [1] ¢.70-78, [4] c. 164-174, [7] c.130-142, [10].
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6. CamocriiiHa po6oTa cTyaeHTa/acnipaHTa

Mpn BUKNAZEHHI HaB4YaAbHOI AucuMnAaiHM «MogentoBaHHA CTaHy CyLUiNbHOro cepegoBULLa»
CcamocTiliHa poboTa acnipaHTa 3almae 75% BiACOTKIB Yacy BUBYEHHA KPeAUTHOIO MOAYNA, BPAXOBYHOUM
nigroToBKy A0 ek3ameHy. CamocTiliHa poboTa acnipaHTiB BK/AOYAE NiAFOTOBKY 40 ayAUTOPHMUX 3aHATb,
BMKOHaHHA ABOX iHAMBIAYyaNbHUX 3aBAaHb Yy BUrAA4 pedepaTiB Ta onpautoBaHHA Po34inis nporpamu i
TeM, fIKi He YyBIWAKW Yy nepenik NeKkuimHMx nutaHb abo noTpebytoTb GinbWw AETaNbHOrO BMBYEHHS.
OnaHyBaHHA 3HaHb MO UMM TeMam NPOBOAMUTHLCA WAAXOM AOKNALHOINO0 03HAaMOMNEHHA 3 BigNOBIAHMMM
po3difiamM pekomeHAoBaHOi 6a30BOi Ta [A0AATKOBOI NiTepaTypu Ta CaMOCTIMHOrO HayKoOBO-
iHpOpMaLiMHOro MOLIYKY 3a BAACHOO iHiluiaTMBo. [iAroToBKa acnipaHTa A0 HACTYMHUX ayAUTOPHUX
3aHATb Nepeabavyac 0CBOEHHS IM B NPOLLECI CAMOCTIMHOT poboTK maTepiany nonepeaHix nNeKujin.

Ne - Kinbkictb
Bupa pob60TH Ta Ha3BU TeM, LLLO BUHOCATHLCA HAa CAMOCTiliHe OnpaLloBaHHA

3/n roavH

1 IliocomoesKa 8o ay0umopHuUX 3aHAMb. 40

2 BUKOHAHHA iHOUBIYanbHUX NPAKMUYHUX 3080aHb N0 memi MooyA. 12

OnpaytrosaHHA po30inie npozpamu i mem, AKi He BUKNAOAOMbCA HA NEKYiAX.
3 Po30in 1 OcHosuU ¢hi3u4HO20 ma mamemMamu4yHo20 MOOeH08AHHS. 3
OCHOBHi NOHATTA MaTEMaTUYHOTO MOAENOBAHHA.
Nitepatypa [1] ¢.11-25, [12] 4.1, [14] c.7-38,




4 Po30in 2. Knacugikauyis mamemamu4Hux moodeneli. 6
NiHinHI Ta HeNiHiINKHI mogeni. JTiHINHI PIBHAHHA Ta NPUHLMN CynepnosuLii.
Nitepatypa [8] ¢.245-310, [11]
5 Po30in 3. 3acmocyeaHHa memodie MamemMamu4HO20 MOOeM08AHHA Npu 4
nposedeHHi HayKosux 80cniOHceHb.
MobyaoBa maTeMaTUYHOI MogeNi i 06UYNCNOBANbHUIN EKCNEPUMEHT.
MpuKnagm matemaTnyHmux mogenen y disumui, ximii, 6ionorii
Nitepatypa [14] c.38-81.

6 Po30din 4. Mamemamuy4Hi modeni cyyinbHo20 cepedosuuwia 4
3aKoHu 36epekeHHsA B di3nLi cyuinbHUX cepenoBuLl. PiBHAHHA pyxy,
BapiaLilMHi NPUHLMNK Ta 3aKOHKU 36eperkeHHA. 3anuc piBHAHb 6banaHcy B

npeacTtasfeHHi Einepa Ta J/larpaHiKa.
Nitepatypa [1] ¢ .93-105, [2] c. 20-30, c. 66-71, [13] T.1, c. 279-300
7 Po30in 5. Memodu susedeHHA 6a308ux pieHAHb Mmodeni cyyinbHO20 6
cepedosuwja
MogentoBaHHA rigpomMmexaHiyHUX npoLiecis
Nitepatypa [5] c.148-176
MogentoBaHHA Tenn00b6MiHHMX Npouecis
Nitepatypa [5] c. 178-220
MoaentoBaHHS NPOLLECIB MaCcOObMiHY
Nitepartypa[5] c. 225-365

8 YucenbHi MemoOdu supiwleHHA pi6HAHb MeXaHiKu piOuHU ma mennoobmiHy. 6
3acTocyBaHHA MeToAy KiHUEBUX Ppi3HUUb A48 BUPIWEHHA MOAEeNbHUX
PiBHAHb.

NitepaTtypa [13] Y.1.
Cy4yacHi nakeTn NpUKAAAHNX NPOrpam
Nitepatypa [7] c.130-150. [10].
9 Midzomoeka 0o ekzameHy
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MoniTnKa Ta KOHTPONb
7. MoniTMKa HaBYaNbHOI AUcUMNAiIHU (OCBITHbOro KOMMNOHEHTA)

Mpasuna sidgidysaHHA AeKyili ma NPAKMUYHUX 3aHAMb;

BinBiayBaHHA NeKUiMHUX Ta NPaAKTUUYHMX 3aHATb € 0O0B’A3KOBOIO CKNAA0BOO BMBYEHHA MaTepiany.
Ha nekuji BMKNagay KOPWUCTYETbCA BNACHUM Mpe3eHTaliMHMM MmaTepianom. AcmipaHTH 3000B’s3aHi
OpaTu aKTUBHY y4acTh B HaBYaJbHOMY IPOIIECi, HE CII3HIOBATHUCS HA 3aHATTS Ta HE MPOIYCKaTH iX 0e3
MOBAXHOT MPUYMHU, HE BIJIBOJIKATUCS HA JIii, IO HE TTOB’s3aH1 3 HABYAJIBLHUM IMIPOIIECOM.

BMKOHaHe y BM3HayYeHMN TEpPMiH iHAMBIAya/bHE NPAKTUYHE 3aBAaHHS acnipaHT NpeacTaBAsAE Yy
dopmi pedepaTty 3 Npe3eHTaLiE Yy BUTAAI KOPOTKOI A0NOBIA|.

Monimuka dednaiiHie, nepecknadaHb ma NPAsUAA 3A0X0YYB8AHHA;

MponylleHi 3aHATTA HeobxigHO BianpauBaTU. ACNiPaHT CaMOCTIMHO  MiArOTOBJIIOE KOHCNEKT
nponyLLeHoi nekLii abo NpPakKTMYHOro 3aHATTA, BiAMOBIAAE HAa KOHTPO/bHI 3anUTaHHA BWKAaZady no
maTepiasiam TemMM MNPONyLLEHOro 3aHATTA. |HAMBIAYyaNbHI MNPaKTUYHI 3aBAaHHA CAig, BUMKOHYBATH
aKypaTHO i B TOYHO BM3HAYEHWUI TepMiH. BUKOHAHHA LMX BUMOT 3abe3neyye NiaBULLEHHS PeMTUHIOBOI
OU,iHKM pe3ynbTaTiB OCBOEHHA HABYA/IbHOI ANCUMUMNJIIHU.

Moaimuka w000 akademivyHoi dobpovecHocmi;

MoniTMKa HaB4YaNbHOI AMCUMNNIHM ByAyeTbCA 3 ypaxyBaHHAM HOPM 3aKOHOAaBCTBA YKpaiHM Wwoa0

akagemiyHoi gobpouecHocTi, Koaekcy 4decti HTTY ««KWUIBCbKUIA MNONITEXHIYHUIA iHCTUTYT imeHi lrops



CiKOpCbKOro Ta BM3HAYAETbCA CMCTEMOIO BMMOT, AKi BUKNaZay Npea'aBAf€e [0 CTyAeHTa NpuU BUBYEHHI
AMCUMNAIHKM (NpaBuna NOBEAIHKN Ha 3aHATTAX, NPONYCKK, Nepesaadi Toulo).

8. Buau KOHTPOIO Ta peiTUHroBa CUCTEeMA OLiHIOBAHHA pe3ynbTaTtiB HaBYaHHA (PCO)

Po3nogain HaBYasibHOro Yacy 3a BUAaMM 3aHATb i 3aBAaHb 3 AUCUMUNAIHM 3rigHO 3 POOOYMM HaBYA/IbHUM
NAaHOM:

HaByanbHMI Yac Po3nogain HaBY4anbHUX roAuH KOHTpoAnbHi 3axoan
. Nab. "
Kpegutn aKas Nekuji | MpaKTHyHi a6 CPC MKP | PP Cemectposui
rog. pob. KOHTPO/b
4 120 13 26 - 81 - - eK3ameH

KoHTpo/1b 3HaHb acnipaHTiB NPOBOANTLCA 32 4OMNOMOroto cnisbecigm nig 4ac NPakTUYHMX 3aHATD,
pe3ynbTaTiB BUKOHAHHA iHAMBIAYaNbHUX NPAKTUYHMX 3aBAAHb , @ HA €K3aMeHi — 3a 4onomoroto binetis.

Mig yac ouiHOBAHHA BPaXOBYETLCA TaKe:

1. BigBiayBaHHA NeKUii Ta NPAKTUYHMX 3aHATb, NAIAHICTb PO6OTM Nig Yac ayAUTOPHUX 3aHATD .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPaKTUYHUX 3aBAaHb ANA CAMOCTIMHOT poboTw.
3. BuB4yeHHs 6a30BOi Ta 4OMNOMIXKHOI NiTepaTypu.

1. PeiTHHr acnipaHTa 3 KpeAUTHOro MoAyNA CKNaAa€eTbeA 3 6ani., WO BiH OTPMMYE 3a poboTy Ha
ayAMTOPHMUX 3aHATTAX (13 roamH nekuin Ta 26 roanH NPaKTUYHUX 3aHATL), 33 BUKOHAHHA ABOX
iHAMBIAYANbHUX NPAKTUYHMX 3aBAAHb MO TEMi MOAYNA Ta 33 pPe3y/IbTaTaMN CEMECTPOBOTO KOHTPOIO —
eK3aMeHy.

2. Kputepii HapaxyBaHHs 6anis:

2.1. Po60Ta Ha ayAUTOPHUX 3aHATTAX:
- nnigHa pobota — 1 6an;
- MacuBHa poboTa abo BiacyTHiCTb Ha 3aHATTI —0 6anis..

MakKcumanbHa Kinbkictb 6anis 3a poboTy Nig Yac ayagUTOPHUX 3aHATL -39.
2.2.KpuTtepii ouiHOBaHHA BUKOHAHHA OA4HOrO iHAMBIAYAAbHOTO MPAKTUYHOrO 3aBAAHHA

MoBHOTAa Ta  CBOEYACHICTb  BUKOHAHHA

banu
3aBAaHHA
MoBHe BWKOHAHHA, HanexHe 0QOPMIEHHA 8
pob0oTH, NOAAHHA Y BU3HAYEHUI TEPMIH
Pob6oTy BMKOHAHO CBOEYACHO, ane € MNeBHi 6
HeA0NMiKN Y BUKOHaHHI poboTu
PoboTy BWMKOHAHO CBO€EYacHo, ane i3 3.4
CYTTEBUMW HeJ0NiIKaMK
PoboTy npeacTaBneHo nisHiwe BW3HAYeHOro 4
TepPMiHy
Po60Ty BMKOHAHO HECBOEYACHO 3 NEBHUMM 3
HefoNiKamu
Po60Ty BMKOHAHO HECBOEYACHO i3 CYTTEBUMM 1
HefoNiKamu
PoboTy He BUKOHaHO 0

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

3a 13 TUKHIB HaBYaHHA 3a pe3y/ibTaTaMW HaB4Ya/ibHOI POOOTU i BUKOHAHHA ABOX MPAKTUYHUX
3aBAaHb MaKCMMa/bHA KifIbKICTb 6aniB, AKy Moxe HabpaTu acnipaHT, cknagae 55 6anis
2.3. CKknagaHHA eKk3aMeHalinHKX icnuTiB

B eksameHaUiliHOMY 6ineTi MiCTATbCA TPM 3aNUTaAHHA, BiAMNOBIAb HA KOXHE 3 AKMX OLIHIOETbCA 3a
TaKMMU PENTUHTOBUMM Banamu:

KpuTepii ouiHIOBaHHA BigNOBIAI HA KOXHE MUTaHHA eK3ameHauiiHoro 6ineta
MoBHOTa BiANOBIAI HA  KOXHe
NUTaHHA eK3ameHauiiiHoro binera
BiagmiHHO 15
Oyxe pobpe 13-14

banu




Jobpe 10-12
3a408BinbHO 7-9
JocTtaTtHbo 6-7
He3aa0BiNbHO <5
He gonyuieHo A0 eK3ameHy 0

MaKcrMmanbHa KinbKicTb 6anis, AKYy MOXKe oAeprkaTW acnipaHT B pe3ynbTaTi YCNilWHOro CKAagaHHA
eK3ameHy AopiBHIOE 45 6anam.

3riaHo perTrHrosoi wWkanu (R), makcumanbHa cyma 6anis gopisHtoe 100.

HeobxiagHOO yMOBOK [0OMYCKYy A0 €K3aMeHy € PenTUHr, WO CKnagae He MmeHwe 30 % Big
penTuHrosoi WwWKanu (R), To6To 30 Ganis.

Po3nopgin peAtTUHroBux 6anis, AKi OTPUMYIOTb acnipaHTU MiCNs BUMBYEHHS KPeAWTHOro moayns Ta
CKNafaHHA icnuTis.

3mictoBui moaynb Cyma 6anis
Nekuii 13
MpaKTUYHI 3aHATTA 26
BMKOHAHHA NPaKTUYHMX 3aBAAHb 16
CemecTpoBUIA KOHTPO/b
Exk3ameH 45
Pasom: 100

MopAagoK 3apaxyBaHHA MNPOMYLEHUX NEKWiM Ta MPAKTUYHUX 3aHATb: acnipaHT CaMOCTIMHO
NiZArOTOBNIOE KOHCMNEKT MponyLweHoi fekuii Ta/abo NpakTUYHOro 3aHATTA, BiANOBIAAE HAa KOHTPO/bHI
3anuUTaHHA BUKAagauy.

Cyma peinTtMHrosmx 6anis, OoTpMMaHUX achipaHTOM MiCAA OCBOEHHA AUCUMNAIHM Ta CKAaAaHHA
eK3aMeHy, NepeBoaAnTbLCA A0 MNiACYMKOBOI OLLIHKM 3rigHO 3 Tabaunueto:

KinbKictb 6anis OuiHkKa
95...100 BigMIHHO
85...94 AyXe nobpe
75...84 nobpe
65...74 3a[0BiNbHO
60...64 AOCTaTHbO
<60 He3a/10Bi/IbHO
He BMKOHaHi ymoBM A0NYCKy He gonyuieHo

9. [opatKkoBa iHpopmauia 3 aucumnnniim (0CBiTHbOro KOMMNOHEHTA)

MonepeAHiit nepenik NUTaHb, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOIb.

1. MoscHUTK, WO MM Ha3MBAEMO 06’eKTOM AocnigKeHHA. Po3rnaHyTn cytb ¢isMyHoI Ta
MaTeMaTUUYHOI Moesli 06’eEKTY A0CNiAXKEHHS Ta iX B3aEMO3B'A30K.

2. MoACHUTN NPUHUMIN NObYA0BU Gi3UYHOT Ta MaTeMaTUYHOT MoAeni BiAHOCHOTO pyxXy AMCMEpPCili B
HenepepBHOMY cepeoBULL.

3. TTOACHUTM PI3HULLIO MiXK KOHLLeNTYaNbHOIO | MaTEMATUYHOIO NOCTAHOBKOK 3a4a4i MOAENOBAHHA

4. PO3rnAHYTM OCHOBHI MeToaM moaentoBaHHA Popma v NpUHUMIK NPeACTaBAEHHA MAaTEMATUYHUX
moaenen.

5.MooaHanizyBatm ocob6anBocTi nobyaosm matemaTnyHnx moaenei. NepepaxyBaTv OCHOBHI eTanu
CTBOPEHHA Mmoaeni

6. MpoaHanisyBaTM OCHOBHI €TanNu CTBOPEHHA MaTEMATUYHOI MOAeNi ANnA NPoBeAEeHHA HAYKOBUX
AOCNiAXKEHD.

7. MNoACHMTM B3aEMO3B A30K MiXK MOCTAaHOBKOIO 3aA4aui AocnigrKeHHsA Ta nobyaosoto BiANoBigHOI
MmaTemaTU4YHOoI Mmoaeni.



8. [poaHanizyBatm etann nobyaoBu maTemaTuyHOi Mogeni. Po3rnAaHytu 6a30Bi npuHUMMK
dopmanizauisa matemaTUMYHOI MoAeni, AK npouec BigobparkeHHs MHOMWUHU  3MIHHUX BXiAHMX
napameTpiB Y MHOMXWHY BUXiAHUX NapameTpun 06’ekTa fOCNiIAKEHHA.

9. MOACHUTM Ha KOHKPETHUX MPUKNaAaX, AKy OYHKLi0 BUKOHYE MHOMMHa onepaTopis F npu
dopmanisauii mogeni.

10. NoACHNTYK, WO PO3YMIETLCA Nig NOHATTAM MAaTEMATUYHE MOAENOBAHHA. PO3rnaHYTU OCHOBHI
eTann maTeMaTU4yHOro MOAe/toBaHHSA i3 3aCTOCyBaHHAM KOMN'toTepa Npu NpoBeAeHHI HayKoBOro
DOCNIAXKEHHA.

11. MOACHMTU NPUHLMIN NOBYA0BN MaTeEMATUYHOI mozeni. MpoaHaniayBaTM MHOMXWHU eNeMeHTIB

MaTeMaTU4HOi MoAeni — 3MiHHI BxigHi X Ta BuxigHi napametpu Y, He3MiHHi BHYTPiWHi Ugi Ta
30BHiLUHiI LTim napameTpu. MNoKasatn, B AKin GOpMi Li enemeHTM BXOAATb B PiBHAHHA MaTemMaTU4HOI
mozeni.

12. NpoaHanisyBaTn 0cobMBOCTI 3aCTOCYBAHHA HAaTYPHOIO Ta MAaTEMATUYHOrO MOAENHOBAHHA NPU
npoBeaeHHi HAayKOBUX AocnigeHb. MOACHUTM WO CRiNbHOIO | AKa NPUHUMNOBA BiAMIHHICTD MiX LLUMM
MeTO4aMUN MOJe/TIF0BaHHS.

13. NepepaxyBaT OCHOBHI NepeBarn MaTeMaTMYHOro MOAENIOBAHHA NPU NPOBEAEHHI HAYKOBUX
pocnigreHb abo iHXeHepHOro NPoeKkTyBaHHA. [TOACHUTM NOHATTA HAaTYPHOrO Ta MAaTEMATUYHOTO
MOLENIOBAHHA

14. O6rpyHTYBaTM NPUHUMN NOEAHAHHA Ta B3AEMO A0NOBHEHHS HATYPHUX (EKCNEPUMEHTANbHUX)
METOAIB AOCNIAXEHHA Ta METOAiB MaTeEMATUYHOIO moaentoBaHHA. oKa3aTh AOUiNbHICTb CyMiCHOro
3acTocyBaHHA 060X METOAIB MOAENOBAHHA NPU NPOBEAEHHI AOCNIAXKEHD.

15. NoACHUTM NPUHUMNOBY BigMiHY BigobpaXKeHHA BXiAHMX NapamMeTpiB 06’eKTa y BUXiAHI
napameTpu, AKe NpPeacTaB/ieHO B HAaTYPHMX i B MaTEMATUYHMX moaenax. B yomy, 3 Li€i TOUKK 30py,
nonArae nepesara MaTeMaTUYHUX MOZENEN | AKY POb Bigirpae onepatop F .

16. NMOACHNTN BUCNOBAIOBAHHA, LLO METOIO MOAENIOBAHHA € BU3HAYEHHA CTPYKTYpU onepatopa F.

B akomy Burnagi i B AKin popmi MHOKMHA onepaTopis F 3aCTOCOBYETbCA B MATEMATUYHUX MOLENSAX.

17. MpoaHanizyBaTn OCHOBHI BUMOTIM, AKi BUCYBaOTbLCA NPWU NOOYA0BI MaTeMATUYHOI MoAeni.
MoBHOTa Ta NpocToTa mogeni. Komnpomic mix NOBHOTOO | MPOCTOTOO MoAei.

18. Po3rnaHyTv npuHumnm nobyaosBa NpPoCcTUX Ta CKNaAHUX MOAENEN B 3aN€XHOCTI Bifg, CKNaAHOCTI
06’eKkTa gocnigKeHHa. NoACHUTU PiSHMLLIO NOHATb NPOCTOTU MOAENI He BiAHOCHO CKNagHOCTI Moaeni, a
BifIHOCHO popmu onepaTtopa F .

19.0xapaKkTepm3yBaTno 061acTb 3aCTOCYBaHHSA MOAENI, MEXi AOCTOBIPHOCTI MoAeni, aneKBaTHICTb
MOAENi; MOXKANBICTb MoandiKkauii mogeni.

20. O6rpyHTYBaTN HEOOXiAHICTL CTBOPEHHA cybmoaenen (nig moaenei) B AKOCTI CKNAL0BUX
6a30B0i moaeni 0b6’ekTa AOCNIAKEHHSA.

21. HaBecTn OCHOBHI YMHHWKMK, MO AKMM NPOBOAUTbCA Knacudikauia mogeneit. MNoACHUTH
HeobXiAHICTb Ta AOLINbHICTb KNacudikauii maTtemaTUYHNX moaenen

22. Po3rnsiHyTM OCHOBHI pisHoBMAM mogeneit. CTaTUYHI Ta AMHaMiYHi mogeni. JeTepmiHoBaHi Ta
CTOXaCTUYHI moaeni.

23. Knacuodikauia mogeneit B 3aneXHOCTI Big iX BXigHMX napameTpiB. B yomy nonsrae posnogin
MaTeMaTUYHMX Mogenen no posmipHocTi (1-D, 2-D, 3-D mopeni). Po3rnaHyTM ymMOBM AOOLINbHOCTI
3MEHLLEHHA PO3MIPHOCTIi moaeni

24. MoACHUTKU, B YOMY NoAnArae metod noAibHocTi i aHanisy po3mipHocTi npu nobyaosi ¢isnyHoi Ta
MmaTemaTU4YHOI Mmoaeni.

25. TNOACHUTK Pi3HULIO MiXK CTaLiOHAPHUMMK Ta AMHAMIYHUMK NPOLECAMM 3 TOYKM 30pYy TPMBANOCTI
nepexoay CUCTEMW A0 HOBOFO PIBHOBAXXHOMO CTaHy. YMOBW 3aCTOCYBAHHA AMHAMIYHUX Ta CTAaTUYHMX
moaenen

26. [lpoaHanizyBaTM MeTOAM MOAENIOBAHHA AMHAMIYHMX Ta CTauioOHApHMX npouecis. Hassatu
0c0b6MBOCTIi MOZIe/IIOBaHHA KBa3iCTaLliOHAapHUX NPOLECIB.

27. HaBecT npuKknagu ANiHIMHMX Ta HeNiHIMHUX mopaenein. Po3rnaHytm meTton JAiHeapu3auisd.
MoACHUTN BU3HAUYEHHS NiHIMHOrO PiBHAHHA | TPUHLKNY Cynepno3uu;i.



28. NpoaHaniszyBaTn YMcenbHi MeToAM BUPILLEHHA HENIHIMHUX PIBHAHD.

29. O6rpyHTYBaTKM iCcHytOUI Niaxoam Ao Knacudikauii maTemaTUYHUX MOAeNel B 3a/1€XKHOCTI Big MeTu
MoAentoBaHHA. MeTa 3acToCyBaHHA AECKPUNTUBHUX Ta ONTUMI3aLLIMHUX Moaenen.

30. HaBecT npuKkaaamn 3acToCyBaHHA ONTMMI3aUIMHUX mogenel ANna BUMpilleHHA 3a4a4 onTumisauii
No O4HOMY YU AEKINbKOM KpUTepiam.

39. BM3HAUUTM NOHATTA CyuinbHOro cepenosuwa. MOACHUTU MOMKAMBICTb B pPaMKax MeXaHiKu
CYLi/IbHOrO cepeaoBuiLa MOAENOBATH FigpOMexaHi4yHi NpoLecH Ta NPOLLEeCM MacoobMiHY B AMCNEPCHUX
cepefoBuLLaX, NPOLLECU eKCTParyBaHHA, eMy/ibryBaHHA, copbLii Ta iHLWi.

32. lpoaHanisysBaTu 3arasibHi YMOBM, 33 AKUMU PEYOBUHY, AKA MAE ANCKPETHY MONEKYNAPHY
CTPYKTYPY, @ TAKOX reTeporeHHi Cymillli MOXHa po3rnagaTtu AK piagvHHe cepeoBuLLe.

33. [MoACHUTH, 33 AKMX YMOB MOKHA ONMCYBaTK NpoLLecu TenaonepeHocy, PO3NOBCIOAKEHHA
3BYKOBMUX, YN1bTPa3BYKOBUX, €NEKTPOMArHiTHUX XBU/b B Pe4OBUHI i3 3aCTOCYBAaHHAM BiANOBIAHUX
pPiBHAHb ONA CYLiNbHOro cepenoBnLla.

34. MNpoaHanizysaTk 6a30Bi PiIBHAHHA MaTeMaTUYHOI MoAeNi cyLinbHOro cepeaoBmua. MNoAcHNTH
HeobXiAHiCTb 3aCTOCYBaHHA B CUCTEMI PiIBHAHb MaTEMATUYHOI MOAENi PIBHAHHA CTaHy Ta PiBHAHHA
HEepPO3PMBHOCTI.

35. BM3HauMTM nOHATTA cyuinbHOro cepenosuwa. NOACHUTU MOMAMBICTL B pPaMKaX MexaHiku
CyLiNIbHOrO cepefoBuLLA MOAENIOBATH TigpomexaHiyHi NpouecH Ta NPoLLecM MacoobmiHy B AMCNEPCHUX
cepefoBuLLAX, NPOLLECU eKCTParyBaHHA, eMy/ibryBaHHA, copOLii Ta iHLWi.

36. MNpoaHanizyBaTh PiBHAHHA HEPO3PUBHOCTI A4NA HECTUCAUBOI PianHN y popmi gudepeHLuianbHOro
Ta BEKTOPHOrO piBHAHbL. LLlo Take cybcTaHUiOHanbHa noxigHa no vacy?

37. HasecTtun onepartop cybcTaHLioHanbHOI NoxiaHoi. AK BUrnagae cybctaHuioHanbHa NoxigHa no
yacy Npu Yacy B PiBHAHHAX, AKi ONUCYOTb cTalioHapHi abo HecTalioHapHI npouecK Teuii piguHU B
KaHanax?

38. Moka3aTn HeobXiAHICTb 3aCTOCYBaHHA KOMN'OTEPHOIO MOAENOBAHHA NPU BUPILLEHHA
HEeNiHIMHMX PiBHAHDb. [TOACHUTN NOHATTA ANMHAMIYHOI CUCTEMM.

39. MpoaHanizyBaT¥ MeToAM 3HAXOAKEHHA HADNMMKEHMX 3HAUYEHDb iHTerpasniB. 3aCTOCyBaHHSA
YMCEeNbHUX METOAiB BUPILWEHHA AndepeHLianbHUX PiBHAHD.

40. MoACHMTK, HA OCHOBI AKMX 6a30BUX 3aKOHaxX NpPUpPoAU NobyAO0BaAHI PIBHAHHA MEPeHOCY KiNbKOCTi
PyXy, PiIBHAHHA eHeprii (nepeHoCcy TENIOTU) Ta PIBHAHHA NePeHOCY Macu.

41. TMpoaHanizyBatM  cknagosi piBHAHHA Hae’e-CTOKca nNpu MOAENOBAHHA CTalioHapHOI i
HecTalioHapHOI OAHOMIPHOI TeYii PiAMHM B LUAIHAPUYHUX KaHaNax.

42. TOACHUTM 3aranbHi NpPUHUMN BMBeAEHHA piBHAHHA HaB’e-CTOKca LWAAXOM 3aCTOCyBaHHA
CTAaHAAPTHOro METoAY ONUCY efleMeHTapHMX NOTOKIB Yepe3 NoBepPXHi eneMeHTapHoro KybidyHoro o6’emy
B TPbOX HanpAmax.

43. MNoKasaTn, Wo Npu BUKOPUCTaHHI MeToA4y eneMeHTapHoro Kyba ans BUBEAEHHA PIBHAHHA PyXy
AOCTaTHbO 3acTocyBaTH 6a30Bi pPiBHAHHA ApPYroro 3aKoHy HbHOTOHA Ta PiBHAHHA B’A3KOCTi HblOTOHA B
OAHOMIpHOMY BUTNAA].

44. NpoaHanizyBaT¥ MOXAMBICTb BMBEAEHHSA OAHOMIpPHOro piBHAHHA Has’e-CTOoKca, Hanpuknag, B
HanNPAMKY X, AKLWO PO3rAAHYTU MepeHeceHHA KiNbKOCTI pyxy /Aule yepe3 ABi NPOTU/IEKHI NOBEPXHI
ABCD ta-A'B'C'D’,

45. Po3rnfHyTM OCHOBHiI NPUHUMNN BMBEAEHHA PIBHAHHSA TENNOMNPOBIAHOCTI MeTogom 6GanaHcy
TEeNN0BUX NOTOKIB Yepes rpaHi enemeHTapHoro Kyba. HaBectu 3arasibHe pPiBHAHHA TEN/IONPOBIAHOCTI.

46. NpoaHani3yBaTu CKNa[0Bi PIBHAHHA NEPEHOCY TENJIOTU B CYLiIbHOMY CEPeA0BULLI Y BEKTOPHOMY
BUINALI i3 3aCTOCYBaHHAM onepaTtopa Jlannaca. HaBectn ctaHgapTHe OA4HOMIpHE PiBHAHHA

48. O6r'pyHTYBaTU PiBHAHHA NepeHocy TeN0TU B NOTOLL PiAMHU 3 BpaxyBaHHAM B’A3Koi aucmnaliji.
HasecTtu BignoBigHe piBHAHHA NepeHocy Tenna.

49, MoACHUTM NOHATTA ANCMNATMBHOT PYHKLiT? Hanncatn cniBeBigHOWEHHA ANA AMCUNATUBHOI
$YHKLUIT ANs 04HOMIPHOro PiBHAHHA TENNOMNPOBIAHOCTI

50. Po3rnsiHyTH 0CcOB6/IMBOCTI 3aCTOCYBaHHSA PiBHAHHA TEMNJIONPOBIAHOCTI B TBEPAOMY TiJli Ta B
KOHBEKTMBHWUX NOTOKAX HECTUC/INBOT PiANHN.



51.MosAcHMTK npoueaypa po3B’A3yBaHHA AndepeHLuianbHUX 3a4a4 nepeHocy. MpoaHanizysaTtu
OCHOBHi YMOBW OAHO3HAYHOCTI, FPaHNUYHi YMOBU AN1A PiIBHAHb NepeHOoCy Tenaa B CyLiibHOMY
cepenoBMULL.

52. AHaniTUYHI Ta YncenbHi MeToam BMUPILLEHHA PiBHAHb MaTeMaTUYHOT moaeni. PO3rnanyTu
nepesaru oaepaHHA pilleHHA PiBHAHb MmoZeni B aHaNITUYHOMY BUINAL,.

53. BuBectn piBHAHHA BiZHOCHOrO pyxy ANUCNEPCili B CyLiNbHOMY PiAMHHOMY CepesoBuLLi Npu
HAABHOCTI BiALEHTPOBUX CUA.

54. MpoaHanisyBaTn CKNaAOBi PiBHAHHA BiAHOCHOrO pyxy rasoBux amucnepcin (bynbbawok) npwu
MOJEN0BaHHI npouecis BUpobHULUTBA biorasy.

55. NpoaHanizyBaTu pPiBHAHHS BiAHOCHOIoO Pyxy AMUCMEpPCilA B ra30BMX NOTOKaX.

56. MNpoaHanisyBaTh PiBHAHHA BiAHOCHOIO PyXy AMCMEPCIN B CyUi/IbHOMY CepefoBuULLi B CUCTEMI
«pPiAVHU-piAnHa».

57. Haectn Ta npoaHanisyBaTn 6a3oBe PiBHAHHA PyXy AMCNEPCHUX YACTUHOK Y HemnepepBHOMY
cepenoBMULLi.

58. OCHOBHi  HanmpamMM 3acTOCyBaHHA MATEMATUYHOI MoOgeni BIAHOCHOro pyxy Aucnepcin B
CyuibHOMY cepesoBULL.

59. MNpoaHanizyBaTu CKNAAOBI PiIBHAHHA NepeHOoCy Tena0TH B CyLLiNbHOMY cepeaoBULLi Y BEKTOPHOMY
BUrNAAj i3 3acTocyBaHHAM onepaTtopa flannaca. Hasectu ctaHgapTHe OA4HOMIPHE PiBHAHHA

60. O6rpyHTYBaTM HEOBXiAHICTb 3aCTOCYBAHHA PIBHAHHA CTaHY B MAaTEMATUYHUX MOLENAX
CYyLi/IbHOrO cepeaoBULLA.

61. MOACHUTM 3aCTOCYBaHHA CTAHA4APTHOI NpoLeaypn po3B'A3aHHA cUCTeMU AndepeHLUianbHNX
PiBHAHb B MaTeMaTM4YHNX mogeni. NpoaHanisyBaTM OCHOBHI YMOBM O4HO3HAYHOCTI, FPAHUYHI YMOBU ANA
piBHAHb TenaonepeHocy.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHK (cunabyc):
CknageHo npodecop Kadeapn MAXHB, 4.T.H. IBaHUUbKKI Teoprin KOcTAHTUHOBMY

YxBajieHo kadeapow Mmawun ma anapamis Ximiynux i HagmonepepoOHUXx eupooHuyme
(mpotokoxn Ne 1 Bix 28.08.2020p.)

IMorom:xeHo MeToaM4HOIO KOMICi€I0 1H)KEHEPHO-XIMiYHOTO (pakynbTeTy (rmpoTtokon Ne 1
Bix 25.09.2020 p.)




