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BCTYII
[Iporpama mucumruniau «J{udepeniianpHi piBHSIHHS» MNpHU3HAYCHA IS

3100yBayiB MOYaTKOBOTO PiBHsS BHUIOI ocBiTH OC «wmosommuii O6akanaBpy,
rany3l 3HaHb 12 «IHdopmariifHl  TexHoyorii»,  chemiaabHOCTI 122
«Kowmm’torepHi Haykn», crienianizaiii « KoM 1oTepHi HayKun.
[Iporpama ckIagaeThCs 3 TAKUX PO3ILTIB:
1. Merta, 3aBIaHHs Ta IPEAMET TUCITUTIIIHH.
2. TlepemymoBH BUBUYEHHS AUCITUILTIHY SIK BUOIPKOBOT KOMITOHEHTH
OCBITHBOI IPOTPaAMH.

3. Pe3ynbratv BUBYCHHS JTMCIMILIIHH.

3MICT JUCLHILUIIHH.

&

5. CHnucok peKOMEHIOBaHUX JIXKepe.

1. META, BABJAHHS TA IPEJMET JUCHUIIJITHA

Memoro BUBYEHHS JUCHMIUTIHM  «JludepeHianbHl  PIBHAHHSD) €
(opMyBaHHS y CTYJIEHTIB YMIHHS BUKOPUCTOBYBATH IU(DEpEHLIaTbHI PIBHAHHS
K MaTEMaTU4H1 MOJIENI NMPHU JOCIIKEHHI SBUII, IPOIIECIB PI3HOI IPUPOU IJIS
e(eKTUBHOTO BUPIIICHHS 3aBJaHb y MPoQeCciiHIi TIsITbHOCTI.

3as0anHsm BUBUCHHS JUCHUILTIHM «JludepeHiianbHl pPIBHIHHSI» €
HaJIaHHSI TEOPETUYHHX 3HaHb 1 (OPMYBaHHS MPAKTUYHUX HABUYOK 3 MOOY/IOBH,
pPO3B’sI3aHHS, JOCHIPKCHHS Ta aHalidy MaTeMaTUYHUX MOJEelell Ha OCHOBI
nudepeHiiaTbHuX PiBHSAHB; 3aCBOCHHS HUIMH MaTeMaTHYHUX MPEAMETHUX 3HAHb
npo 3BHYAHI AudepeHiaibHl PIBHSAHHS TEPIIOT0 Ta BHUIIUX MOPSIKIB,
CUCTEMHU JAH(PEPEHIIAIbHUX PIBHAHb, TEOPIIO CTIMKOCTI AudepeHIiaTIbHuX
piBHSHb 1 cHUCTeM, Jau]epeHIialibHl pIBHSIHHS B YaCTUHHUX TMOXIJIHUX;
OMMAHYBAaHHS CTYJE€HTAMHU HaBUAJbHUMU [ISMH 3aCTOCYBaHHS MPOLEIYP
pPO3B’S3yBaHHS PI3HUX THUMIB AU(PEPEHINIAIbHUX PIBHSIHL Ta CUCTEM B OOpaHiii
npodecii.

IIpeOmemom BUBYEHHSI JUCUUIUIIHM € JOU(epeHLiaibHl PIBHSIHHS,
CUCTEMU 3BHYAWHUX AU(PEPEHIIANbHUX PIBHAHb, TU(EepEHIIaTbHUX PIBHSIHHS 3
YaCTMHHUMH TIOX1THUMH Ta METOU 1X PO3B’SI3yBaHHS.

2. IEPEAYMOBU BUBUEHHSA JUCIHUILITHA
SIK BUBIPKOBOI KOMIIOHEHTH OCBITHHOI TPOT'PAMU
3HaHHA Ta BMiHHS, HaOyTI MiJ] Yac BUBUCHHS JUCHUIUIIH «MaTemMaTHuuHun
aHamiz», «JluckpeTHa MaTeMaTHKay.



3. PE3YJIbTATH BUBUEHHS JUCHUIIJITHA
JNucnumnina «/ludepeHiianpHi pIBHSHHSI», SK BHOIPKOBAa KOMIIOHEHTA

OCBITHBO-TIpOdeciiiHOT  Tporpamu, 3abe3reuye  OBOJIOJIHHS ~ CTYACHTaMHU

3araJlIbHUMHU Ta (PaXOBUMH KOMITETEHTHOCTSIMH 1 IOCSTHEHHSI HUMHU MTPOTPaMHUX

pe3yNbTaTiB HAaBYaHHS 32 BIAMOBITHUMHU OCBITHBO-TIPOGECIITHUMH MPOTpaMaMH:
Kowmn tomepni nayxu (OC monoowuti bakanaep)

Howmep B Howmep temu, mo
OCBITHI! 3MICT KOMIIETEHTHOCTI PO3KpHUBAE 3MICT
nporpami KOMITETEHTHOCTI

3azanvHi KomMnemenmHOCMI 3a OCBIMHBLO-NPOGECiliHOI0 NPOSPAMOTO

3K2 [3marHicTh 3aCTOCOBYBaTH 3HAHHS Y MPAKTUYHHX 1,3,7,9,10
CUTYaIliSIX.

Daxosi KomMnemeHmHOCMI 3a 0CEIMHLO-NPOPDECIUHOIO NPOSPAMOIO

CK1 [3gatHicth m0 MaremartudHoro dopmymoBanns Tta| 1,2,3,4,7,9,10
JIOCIIKYBaHHSI HEMEpepBHUX Ta JUCKPETHUX
MaTeMaTHYHUX MO/IETIEH, OOTPYHTOBYBaHHSI
BUOOPY METOIIB 1 MIIXOMIB JUIsl PO3B’SI3yBaHHS
TEOPETUYHUX 1 TMPUKIAJAHAX 337ad Yy Tamysi
KOMIT FOTEpHUX HayK, aHAJII3y Ta IHTEPIPETYBAHHS

CK4 [3pgaTHiCTP BHUKOPHUCTOBYBATH CY4YacHI METOJH 1,2,3,4,7,9,10
MaTeMaTHIHOTO MOJICIIFOBaHHS 00 €KTIB, MPOIIECIB
1 sBHI, pO3POOJIATH MOAEIl ¥ aJIrOPUTMHU
YUCEJILHOTO PO3B’SI3yBaHHSA 3a7a4 MaTEMaTHYHOIO
MOJIETIOBAaHHS, BpPaxOBYBaTH IMOXUOKHU
HAOIHKEHOTO YHUCEIBHOTO PO3B’s3yBaHHS
npoQeciiHuX 3a7ad.

IIpoecpamni pe3yromamu Ha84amHs 3a OCBIMHBLO-NPOGDECIHOI0 NPOSPAMOIO

I[IP 6 |BukopucTroByBaTH METOIN yucenpHoro | 3,4,5,6,7,8,9,10
nudepeHiloBaHHsl Ta 1HTErpyBaHHS (YHKIIIH,
pO3B'sI3aHHSA  3BUYAWHUX JudepeHllaTbHuX Ta
IHTErpajibHUX PIBHSIHB, OCOOJMBOCTEW YHUCEIBHUX
METOAIB Ta MOXJIHMBOCTEH I1X agamrami 10
IH)KEHEpHUX 3aJady, MaTH HaBUYKU MPOrpaMHOI
peaizalii YuCceIbHUX METO/IIB.




4. SMICT JUCHUIIJITHA
Tema 1. IndepennianbHi piBHSIHHA B TEXHOJIOTII MATEMATUYHOT O
MO/IeJIIOBAHHSA 00’€KTIB, MPOLECiB Ta AIBUIII.

[Tonepenni BimomocTi mpo audepeHiianbHi piBHAHHA. [Ipukmanu 3amad, 1m0
NPUBOJATh J0 YTBOPEHHS JU(EpeHIliaJbHUX  PIBHSHb. TexHonoris
MaTeMaTHYHOTO MOJIeIIOBaHHA. MaTeMaTuuHi Mojeli 00’€KTiB, MPOIECIB 1
aBuny Ta iX kjacudikamis.  TeHgeHmii Ta  NEPCHEKTUBH  PO3BUTKY
KOMIT'IOTEpHOTO MojentoBanHs. [lpukinaan BUKoOpuUCTaHHS AudepeHIiaTIbHuX
pIBHSIHb B MPUPOJHUYMX HaykaxX. BukopucranHs audepeHiiaJbHUX PiBHAHD B
CeKOHOMIYHUX  JOCHipKeHHsAX. JludepeHmianpHi piBHIHHS TONUTY  Ta
nporo3uiii. Mojens MakpoekoHOMIuHOI auHamiku Xapponaa-/{omapa. Moaenb
eKOHOMIYHOTO 3pocTanHs Coloy.

Cnncok peKOMEeHI0BaHUX JKepeJt:
Ocnosnuu: 1, 2, 3, 4
Jlooamkosuii: 1, 2,3

Tema 2. OcHOBHI OHATTH Teopil AM(pepeHNiaIbHUX PIBHAHb.
[TonsaTTss nudepeHUIanbHOTO pIBHSIHHS, HOro mnopsaok. JludepeHuianbHi
PIBHSHHS PO3B’s3aH1 BIJHOCHO MOX1AHOI. J(M(epeHiianbHi piBHIHHS 3alIMCaH1 B
mugepenuianax. 3agada Komi. Teopemu [likapa ta Ileano. ITonsaTTs 3aransHOro
po3B’s13Ky, hopMu Horo 3anucy. YacTuHHI i 0cOOIUBI PO3B’SI3KU. 3HAXOIKEHHS
KPUBHX, MIJIO3PIIMX Ha OCOOJMBICTH PO3B’sI3Ky. IHTerpan audepeHiiaibHOro
PIBHSHHS Ta HOTO 3arajbHUN BHUTJIS/IL.

Cnucok peKoMeHI0BaHHX JIKepet:
Ocnosrnuu: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 3. InrerpoBani Tunu audepeHuianbHUX PIBHAHD EPLIOT0 MOPSAKY,
PO3B’si3aHi BITHOCHO MOXiHOI.
HudepeniianbHi piBHSIHHS, 10 HE MICTATh IIyKaHoi QYHKIID (HEMOBHI
piBHSHHS). PiBHSHHS 3  BIJOKpEeMJIIOBaHUMH  3MIHHUMHU.  OmHOpPITHI
nvdepeHItiaabHi pIBHSIHHS Ta 3BiAHI 10 HUX. JIiHIMHI qudepenIiaabHi piBHIHHS
NEepIIOro MOPSAAKY Ta 3arajibHi BJIACTUBOCTI iX po3B’s3KkiB. Meton bephysumi.
Merton Jlarpanxa (MeTon Bapiailii JoBUIbHOI cTanoi). Meton Eitnepa. PiBHsSHHS
bepuymni. PiBHsuHs PikkaTi Ta #oro BiaacTUBOCTI. PiBHSHHA B IOBHHUX
mudepennianax. IHrerpyBanbHU MHOXHUK. TeopemMu TIpo iCHYBaHHS,
HEEIHICTH 1 3araIbHUM BUTJISA]] IHTETPYBaIbHOTO MHOKHHKA.
Cnncok peKOMeHJI0BaHUX JKepeJt:



Ocnosnuu: 1, 2, 3,4
Jlooamkosuii: 1, 2,3

Tema 4. HesiBHi 1udpepeHniajibHi piBHAHHS NEPIIOT0 MOPSAKY.
OCHOBHI MOHATTS Ta O3HauU€HHA. Teopema Mpo IOCTaTHI YMOBU ICHYBaHHS Ta
€IMHOCTI PO3B’S3Ky. 3HAXOMKEHHS KpPUBHX, NIAO3pUIMX Ha OCOOIMBHIA
pO3B’sI30K. 3aradbHUil MeTOl BBEACHHs mapamertpa. [udepeHniiaabHi piBHIHHS,
pO3B’si3aH1 BITHOCHO IIykaHoi ¢yHKIii. JudepeHiianbui piBHAHHA, PO3B’s3aH1
BIIHOCHO He3anexHoi 3miHHOI. PiBHsuHsa Jlarpamxka. PiBasaHs Kiepo.
HudepeniianpHi piBHSAHHA, IO MICTATh TIUIBKM MOXiaHY. JludepeHiianbHi
PIBHSIHHSI, IITO HE MICTATH mykaHoi pyHkiii. Audepeniiaabti piBHSIHHSA, 10 HE
MICTSTh HE3aJIe)KHOT 3MIHHOI. Y3arajibHEHO-0HOPIIHI PIBHSIHHA.

Cnucok peKkoMeHI0BAHHX JIKepet:
Ocnosnuu: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 5. InTerpyBaHHs i 3HUKEHHS NOPAAKY AU(PepeHUIATbHUX PIBHAHb
BMIIUX NMOPSAIKIB.

Juuamiuna iHTeprpeTanis AudepeHIliadbHOr0 PIBHIHHS JIPYroro MOPSIKY.
KoncepBaruBni cuctremu. 3amaya Komr. JloctaTHi yMOBU ICHYBaHHA Ta
€IMHOCTI po3B’s3Ky 3anaul Ko, 3aranbHuil po3B’s30K 1 3arajbHUNA 1HTETpal,
YaCTUHHUHM Ta 0co0JMBHI po3B’a3ku. [IpomixkHi Ta nepui iHTerpanu. Kpaiiosa
3amava. JludepeHmianbHi piBHAHHSA, IO MICTATh MOXIJHY N-r0 TOPSAIKY Bij
mIykaHoi (YHKIIi Ta He3alnexHy 3MiHHY. [HTerpyBaHHa audepeHIiaIbHuX
PIBHSIHB, 1110 HE MICTITh IIyKaHOi GYHKIIIT Ta TOCIITOBHOCTI MEPIIUX MOXITHUX.
3HIKEHHS TOPSAAKY AUQEpeHIlIaTbHIX PIBHAHB, 10 HE MICTATh HE3aJekKHOI
3MmiHHOI. OMHOPIAHI AUdepeHITianbHI PIBHSAHHS BITHOCHO MTyKaHOT (DyHKIIIT Ta ii
noxinuux. JludepenuianbHi piBHIHHS, JIiBa YaCTHHA SIKUX € TOYHOIO MTOX1THOIO

Cnucok peKoMeHI0BaAHHUX JIKepeJI:
Ocnosrnuu: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 6. Jliniiini nudepenuiajibHi piBHSIHHS N-T0 MOPSAKY.
Jliniinuii audepeHIiaTbHIi  omepaTop Ta HOro BIACTUBOCTI. BiacTHBOCTI
PO3B’S3KIB JIHIWHUX OJHOPIAHUX JU(PEPEHINAIBHUX PIBHSIHL N-TO TOPSIKY.
HeoOxigH1 ¥ gocTaTHI yMOBHU JIIHIMHOI HE3aJI€KHOCTI N PO3B’SA3KIB JIHIMHOTO
OJTHOPIAHOTO  AU(EpEeHIIaIbHOTO  PIBHSIHHS n-ro mnopsaxnky. dopmyna
Octporpancekoro-JliyBiuiss. ®dyHaaMeHTalbHA CHCTEMa PO3B’SA3KIB Ta i



icHyBaHHs. 3arajgbHuil po3B’s30K. KimbKicTh JIHIMHO HE3aJeKHUX PO3B’SI3KIB.
[ToOGymoBa 3araJibHOrO PO3B’SI3KY JIHIHHOTO OJHOPIAHOTO IU(epeHIaTbHOro
PIBHSIHHS N-TO MOPSJIKY 31 CTATUMHU KOedilieHTaMU. 3HAXO/KEHHSI YaCTUHHOTO
PO3B’SI3KY JIIHIMHOTO HEOIHOPIAHOTO IU(EpEeHIIaTbHOTO PIBHSIHHS METOJO0M
HeBU3HaueHNX Koe(inieHTiB. CTPyKTypa 3arajJbHOro po3B’si3Ky HEOJHOPITHOTO
JiHiHOTO piBHAHHA. MeTon Bapiamii noBimbHUX ctaimux. Meton Komi. Meton
HeBU3HaueHNX KoedimienTiB. JliHiiHI AudepeHiianbHl piBHSIHHS N-TO MOPAIKY
31 3MIHHUMH Koe(illieHTaMHu, IO 3BOJATHCA 1O PIBHSIHb 31 CTaJUMH
koedimienTamu. 3BelleHHS audepeHIiaJbHuX PIBHSIHB JAPYTroro MOPSAKY [0
PIBHSIHHS, WIO HE MICTUTh WIEHa 3 Tepliol noxigHow. CHpsbkeHi,
caMOCIIpsDKeH1 TudepeHIliaibHI OMepaTopy, KpaiioBl YMOBH Ta KpaioBi 3ajaui.
3Be/IeHHS JIHIMHUX OAHOPIAHUX TU(EPEeHILIANbHUX PIBHSIHB IPYroro MOPSAKY
710 caMmocHpsbkeHoro Buriany. 3agava [ltypma-Jliysins. @ynkuis ['pina.

Cnucok peKkoMeHI0BAHMX JIKepet:
Ocnosnuu: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 7. OcHOBHI NOHATTS TA 3arajbHi BJacTUBOCTI po3B’si3KiB. JliHiiHi
CHUCTeMH 3BHYAHNX AudepeHniaIbHUX PIBHAHD.

OcHOBHI NMOHATTS Ta o3HaueHHsA. 3anadya Komi. Teopemu mpo JOCTaTHI YMOBH
ICHYBaHHSI Ta €JUHOCTI PO3B’SI3Ky CHCTEMH BIJ IIOYATKOBUX JaHHUX 1
napameTpiB. 3arajJbHUM, YACTHHHHI 1 0cOONMBUI po3B’s13ku. IHTerpan. [lepmmii
1 3arasibHUM 1HTEerpasiv. KibKICTh HE3aNEKHUX 1HTErpaiiB. 3HUKEHHS NOPAJIKY
CUCTEMHU 3a JIOMOMOrol0 rmepmux iHTerpaniB. Cuctemu audepeHIiaIbHuX
piBHSAHb y cumeTpuuHii Gopmi. OpHopigHi cuctemu. JIiHIAHO He3aIeXHI
po3B’s13ku. Teopemu npo JIHIMHO 3aIeXHI ¥ He3aJIe)KH1 pOo3B’ sI3KU. [HTErpabHa
(pynnamenransHa) wmatpuil. BusnHaunwk Bponcekoro. ®opmyna SxoOi.
Copspxeni cuctemu. HeonHopigni cuctemMu. MeTtoa Bapiallii JOBUIBHOI CTajoq.
®opmyna Komri. OpgHopinHi JiHIAHI cucTeMd AudepeHIlalbHUX PIBHSAHb 31
CTAIUMHM Koe(dilieHTaMU. Bumnaaku 1HTErpOBHOCTI JIHIHHUX CHCTEM Y
KBaJlpaTypax. MaTpuyHUN METOJ IHTErpyBaHHS OJHOPIJHUX CTalllOHAPHUX
cucteM. CTpykTypa dhyHIaMEHTAIBHOI cucTeMu po3B’si3KiB. Merox Eiinepa.

Cnucok peKoMeHJ0BaHUX JKepeJt:
Ocnosnuti: 1, 2, 3, 4
Jlooamkosuii: 1, 2,3

Tema 8. UncesbHi MeToau po3B’si3aHHs qudepeHIiaTbHUX PIBHAHD i ccTEM
Ta AOCJTIZKEHHA CTIHKOCTI iX po3B’A3KiB.



[aterpyBanHs nudepeHLiaTbHuX PIBHAHD 3a JIOMIOMOTOI0 CTENEHEBUX PSIIB.
Merton Eiinepa uucenbHoro po3’sizanfs 3amadi Ko s nudepeHIiiaaibHoro
pIBHSIHHS mepiioro mnopsaky. Moaudikaiis metony Einepa. Meton Einepa
YHCENFHOTO PO3B’SI3aHHS CUCTEM nudepeHIlialbHuX piBHAHb. Meton Pywre-
Kyrra. Meton Anamca. Meron Minna. Meton Elinepa uncensHOTO pO3B’sI3aHHS
cucteM Ju(epeHIiaTbHUX pIBHAHb. 3aCTOCYBaHHS MaTeMaTUYHOIO IaKeTa
Maple Ta cepenoumia Mathlab mnst inTerpyBanus nudepenmianbHUX piBHSHB Ta
cucteM nudepeHmianbHuX piBHAHb. CTIWKICTH 1 HECTIMKICTH PO3B’SI3KIB.
OcHOBHI O3HAYEeHHS ¥ MOHATTS CTiHKOCTI 3a JIssmyHoBuM. CTiMKICTh PO3B’SI3KiB
JHIAHOT CUCTEMHU.
Cnucok pekoMeHI0BaHUX JKepet:
Ocnosnuii: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 9. /ludepenuiajibHi piBHSIHHA NEPILIOT0 NOPSAAKY 3 YACTHHHUMH

MOXiTHUMH.
3amadi, mMpu PoO3B’A3aHHI SKUX OTPUMYIOThCA IUdepeHilianbHl PIBHSIHHS 3
YaCTUHHUMM TNOXigHUMU. OCHOBHI TOHATTS Ta oO3HaueHHs. [loBHUH,
OoCOONMBUIM Ta 3araJibHUM 1HTErpanu JUQPEPEeHIIaJbHOTO PIBHSHHA 3
YaCTUHHUMHM  TOXIIHUMHU  mepumioro  mnopsaaky.  JliHiiMHI  ogHOpiAHI
nudepeHiianbHl piBHSHHS NEPIIOro MOPSAAKY 3 YACTHHHUMU MOXIAHUMU Ta iX
3B'30K 3 CHUCTEMaMH 3BHYAWHUX AU(EpEHLIaNbHUX PIBHAHb y CUMETPUUYHIN
dbopmi. TloOynoBa 3araJbHOrO PO3B’SI3KY JIIHIMHUX OJHOPIJHUX pPIBHSAHb 3
JACTUHHUMHM TTOXiTHUMH. Po3B’s13aHHs 3amaqi Kol a1t JiHIMHUX OJTHOPITHUX
nudepeHIianbHuX PiBHSIHB 3 YACTUHHUMH TTOX1THUMU. KBa3umiHIHI pIBHSIHHS
3 YACTUHHUMU TOX1IHUMH TIEPIIOT0 MOPSAIKY Ta TECOMETPUYHE TIyMadeHHS iX
PO3B’SA3KIB.

Cnucok peKoMeHI0BaHHX JIKepet:
Ocnosnuti: 1, 2, 3, 4
Jlooamxosuii: 1, 2,3

Tema 10. IndepenuiaiibHi piBHAHHS IPYroro nopsiaky 3 YaCTUHHHUMH
NMOXiTHUMM.
[Ipocrimi 3amadi, 10 NPUBOIATH M0 AUQPEPEHINIAIBHUX PIBHSIHBb JAPYTrOro
MOPSIZIKY 3 YaCTUHHUMHY noxigaumMu. Knacudikaris nudepeniianbHux piBHSIHD 3
YaCTUHHUMU TMOXIAHUMH Apyroro mnopsanky. IloOyaoBa 3araabHOro posB’sizKy
nudepeHiaJbHOr0 PIBHSAHHS 3 YaCTUHHUMHU MOXIJHUMHU JIPYroro MOPSAKY
METOJIOM XapaKTEepUCTUK. MeTo BIJOKpeMIIEHUX 3MIHHUX (MeToa Dyp’e).
CnMcoK peKOMeH/I0BAHUX JIKepeJl:



Ocnosnuui: 1, 2, 3, 4
Jlooamkosuii: 1, 2,3
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*[pumimxa. Kypcusom nosnaueni doicepena, nasemi 6 bioniomeyi KHTEY
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