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BCTYII

[Iporpama HaB4YaJIbHOI qUCHUILIIIHU «JlH(epeHIiaibHi pIBHIHH» CKJIaJeHa BIAMOBIAHO 0
OCBITHBO-IPOGECIHHOT MPOrpamMu MiArOTOBKU
Oaxaiasp

crerianbHocTi 113 — [IpukinagHa MaTeMaTuka

1. Onuc HaBYAJILHOI AMCIUILIIHA

1.1. Mera BuK/IaaHHs HaBYAIbHOI JUCHUILIIHHA:

O3HailoMJIEHHS CTYJICHTIB 13 CYYacHOIO TEOPI€r0 3BHUAHUX TU(epeHITiaTbHIX PIBHSIHb.

1.2. OcHOBHI 3aBIaHHs BUBYEHHS IACIUILIIHA:

HaBunTH CTYIEHTIB TEOPETUYHHM OCHOBAM Ta MPAKTUYHHM HABUYKAM B Tay3i Cy4acHOI
Teopii 3BUHaiHuX Au(depeHianbHuX PiBHIHb.

1.3. KinbkicTh KpeauTiB: 8

1.4. 3arajgpHa KiUIbKICTh TOAUH: 240

1.5. XapakTeprucTrika HaBYTbHOT TUCIIHILIIHH
O00B’s13K0Ba
Jlenna (popma HaBYaHHS \ 3aouHa (aucTaHMmiitHa) popma HaBYAHHS
Pix niarorosku
2 |
Cemectp
4-i \
Jlexmit
32 rog. \
[TpakTHyHi, cCEeMIHAPCHKI 3aHATTA
32 rox. |
JlaGopaTopHi 3aHATTA
|
CamocriitHa poboTa
56 To. |
y TOMY YHKCJIl 1HIUBIIyalbH1 3aBJaHHS
16 rox.
Pik miaroroBku
3 |
Cemectp
5-ii |
Jlexmit
32 ron. |
[TpakTu4Hi, ceMiHapChKi 3aHATTS
32 ron. |
JlaGopaTopHi 3aHATTA
|
CamocriitHa poboTa
56 rom. \
y TOMY YMCJI 1HAUBiyaJIbHI 3aBJaHHS
16 ron.




1.6. 3arutanoBaHi pe3yIbTaTH HaBUYAHHS

1.6.1. ®opmyBaHHS HACTYITHUX IHTETPAIHHOI Ta 3arAIbBHUX KOMIIETEHTHOCTEH

113 — Tlpukiaagga MaTeMaTUKA:

IKO1.3gatHicTh po3B’si3yBaTH CKJIaHI CIIeLiani30BaHi 33/1a4i Ta IPaKTU4HI IpoodaeMu
NPUKIAAHOT MaTeMaTuku y mpodeciiiHii misuibHOCTI a00 y mpoleci HaBYaHHA, IO
nepeadavyae 3acTOCyBaHHS MaTeMaTHUYHUX TEOpid Ta METOJIB 1 XapaKTepH3YEThCS
KOMIUICKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3K06. 3naTHICTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y.

111 — MaremaTuka:

IKO1. 3gaTHicTh pO3B’s3yBaTH CKIIA/IHI 3a/1a4i Ta MPAKTHYHI NpoOJIeMH y MaTeMaTHIli
abo y mpolieci HaBYaHHS, M0 mepeadavdae 3acTOCyBaHHS TEOPi Ta METOMIB MAaTEMAaTHKH,
CTaTUCTHKH ¥ KOMIT IOTEPHUX TEXHOJIOTIH 1 XapaKTepu3yeTbCs KOMIUIEKCHICTIO Ta
HEBU3HAUYEHICTIO YMOB.

3KO01. 3gatnicTh 70 aOCTPaKTHOTO MUCIICHHS, aHAI3y Ta CHUHTE3Y

3K03. 3naHHs Ta pO3yMiHHA NOpeAMETHOI o00jacTi Ta pPO3yMiHHS MpodeciitHol
JISUIBHOCTI

3K07. 3gaTHicTh y4UTHUCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHAMU

014.04 — Cepenns ocsita (Maremaruka):

IKO1. 3paTHicTh yCHIIIHO pO3B’sI3yBaTH HaBYAJIBHO-IIEAATOTIUHI 3a/1a4i Ta mpo0iIeMu
Cepe/IHbOI OCBITH Ha PiBHAX 0a30BOi cepeHbOI OCBITH Ta MPOPIILHOI cepeIHbOI OCBITH Ha
OCHOB1 TJMOOKOrO 3HaHHS €JIEMEHTApHOI MaTeMaTHKH, OCHOB BHIIOI MaTeMaTHKH,
iHpopMalLiHHUX TEXHOJIOTIN Ta METOJIMKU BUKJIAIaHHS MaTeMaTUKH 3aCTOCOBYIOUM Cy4YacHi
METO/H J1IarHOCTYBaHHS HABYAILHUX JIOCITHEHb YUHIB, CITUPAIOYNCh HAa 3HAHHS PO CyYacHy
MPUPOJHUYY KApTHUHY CBITY Ta 3a0€3Meuyloud OXOPOHY JKUTTS Ta 3[0pOB’Sl YYHIB Yy
HaBYaJIbHO-BUXOBHOMY IIPOLIEC] Ta [103aypOYHIi JISIBHOCTI.

3K01. 3patHicTh 1O aOCTPakTHOTO MUCIEHHS, aHai3y Ta CHHTE3y, BOJIOJIIHHSA
KYJIbTYpOIO MUCJIEHHS.

3K04. 3paTHICTb BUMTHCS 1 OBOJOJIBATH CyYaCHHUMM 3HAHHSMH, BUKOPHUCTOBYBATH
3HaHHS PO Cy4acHY MPHUPOJHUYY KapTHUHY CBITY B OCBITHIM Ta mpodeciiiHiii IisnbHOCTI,
3aCTOCOBYBATH 3HAHHS y MPAKTHYHHUX CHTYAIIisIX.

3K07. 3naTtHicTh BUKOPUCTOBYBATH OCHOBHI METOJIM, CITOCOOU Ta 3aCO0M O/epKaHHS,
30epiranHs, nepepoOku iHdopmaii.

3K08. 3naTHicTh NpalfoBaTH 3 KOMIT'FOTEPOM SIK 3aCO00M YIIpaBIliHHS iH(opMali€ro.

1.6.2. ®opmyBaHHS HACTYMHUX (PaXOBUX KOMIIETEHTHOCTEH

113 — IlpukiagHa MaTeMaTHKa:

®KO1. 3gaTHicTh BUKOPHCTOBYBATH W alanTyBaTH MaTeMaTH4HI TEOpii, METOIU Ta
MPUIOMH IJIs1 AOBEJCHHS MATEMAaTUYHHUX TBEP/KEHB 1 TEOPEM.
®KO02. 3gaTHICT, BUKOHYBATH 3aBAaHHS, CPOPMYIIbOBaHI y MaTeMaTU4YHINi (Hopmi.
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®KO09. 3mpatHicTh 0 MPOBEACHHS MAaTEMAaTUYHOTO 1 KOMII FOTEPHOTO MOJICIIOBAHHS,
aHayizy Ta OOpoOKM  JaHUX, OOYHCIIOBAJIBHOTO  EKCHEPUMEHTY, DPO3B’SI3aHHS
(bopmarnizoBaHHX 33124 3a JOIMTOMOTOIO CIIeliali30BaHUX MPOTPaMHHUX 3aC00iB.

®K17. 31aTHICTh pO3yMITH MaTeMaTHYHI JIOBEJACHHS, 3alIPOIIOHOBYBATH OPUTIHAIBbHI
JIOBEJICHHS, BCTAHOBJIIOBATH 1X MPABUJIbHICTD 1 OTPUMYBATH BUCHOBKH.

111 — MaTtemaTuka:

®KOI1. 3gaTHicTs hopMyTIOBaTH MPOOJIEMH MaTEeMaTHYHO Ta B CUMBOJIBHIN (opmi 3
METOIO CIPOIICHHS IXHBOTO aHANIi3y U pO3B’sI3aHHSI.

®KO02. 3naTHicTh MO/IaBaTH MaTEeMaTUYHI MiIpKYBaHHS Ta BUCHOBKHU 3 HUX y (dopwmi,
NpUAATHIN JUIsl IIIbOBOT ayIUTOpii, a TAaKOXXK aHaNIi3yBaTH Ta OOTOBOPIOBATH MAaTEMaTH4HI
MipKyBaHHS 1HIIUX 0Ci0, 3aJTy4eHHX JI0 PO3B’A3aHHS Ti€l camoi 3aaayi.

®KO04. 3naTHicTh KOHCTpYOBaTH (hOpMabHI JOBEICHHS 3 aKCiOM Ta IOCTYJIATIB i
BIJPI3HATH MPABIAONOIIOHI apryMeHTH BiJl (OpMalbHO O€3/10TaHHHX.

®KO06. 3naTHICTh PO3POOIATH 1 JOCHTIHKYBATH MAaTEeMAaTUIHI MOJCII SBUIII, TIPOIECIB
Ta CHCTEM.

014.04 — Cepenus ocsita (Maremaruka):

®KO08. BonomiHHA OCHOBHHMH MOJOKCHHSIMU KIACHYHHX PO3AUIIB MaTeMaTHKH, il
0a30BUMH 1J1eIMH T4 METOJIAMH.

®KO09. 3garHicTh 3aiiICHIOBATH JIOTIYHUI aHaJi3 MaTEeMAaTUYHUX 00’ €KTIB 1 MpoLeayp
Ta KOHKPETH3AIliF0 a0CTPaKTHUX MaTEMaTHYHHUX 3HAHb y MPOIECi BUBUYCHHS MAaTEMaTHKH.

®KI10. BomoxmiHHA  KyJbTypaMM  MaTe€MaTUYHOTO  MHCJEHHS,  JIOT14HOIO,
AJITOPUTMIYHOIO TA €BPUCTUYHOIO; PO3YMIHHS 3aralbHOT CTPYKTYPH MaTeMaTUYHOT O 3HAHHS,
B3a€MO3B’SI3Ky MK PI3HUMH MaTeMaTHYHUMH AMCUUIUIIHAMH; 3[JaTHICTh KOPHUCTYBATHUCS
MOBOIO MaTe€MaTHKH, KOPEKTHO BHUpakaTHM Ta apryMEHTOBAHO OOIPYHTOBYBaTH HasiBHI
3HAHHA.

OKI11. 3partHicTh OyayBaTM MaTeMaTHMuYHI MOJENI JUIsl BHUPILIEHHS MPaKTHYHUX
npo0JieM; po3yMiHHS KpUTEPIiB SKOCTI MAaTEMATUYHOTO MOJICTIOBAHHS.

®K13. 3parHICTP 3aCTOCOBYBAaTM pI3HI  CLIeHapii BHUBYEHHS KOHKPETHOIO
MaTeMaTHYHOrO0 Marepially, HaKONMYyBaTH Ta CUCTEMAaTU3yBaTH pi3HI BapiaHTHU J10Ka3iB
TeopeM, PO3B’A3KIB 3a/1a4, OaHKIB KJIIFOYOBHX 3a/1a4 TOLIO.

®K14. BonoaiHHS OCHOBHHMH THOJOXEHHSMH ICTOpii PO3BUTKY MAaTE€MaTHKH,
€BOJIIOLIT MAaTeMAaTUYHUX 1716l Ta OCHOBHUMH KOHUEMIISIMUA Cy4acHOT MaTeMAaTUYHOT HAyKH.

1.7. Tlepenik pe3ynbTaTiB HaBYaHHS, 1110 GOPMYE JaHa JUCLIUILTIHA

3riHO 3 BUMOTaMHU OCBITHBO-IIPO(dECIHHOT MporpamMu CTYAEHTHU MOBUHHI JAOCATTH TaKHX

MIPOrpPaMHUX Pe3yJbTaTiB HABYaHHS:

113 — IlpukyagHa MaTeMaTHKa:

PHO2. Bonoaitn OCHOBHHUMH ITOJIOKEHHSIMHU Ta METOAAMH MAaTEMAaTHYHOI'0, KOMIUIEKCHOTO

Ta (YHKIIOHAJIILHOTO aHami3y, JiHIMHOT anreOpu Ta Teopii yucesn, aHAITUYHOI TeoMeTpii, Teopii

nuQepeHiaTbHUX PiBHAHb, 30KpeMa pIBHSAHb y YAaCTUHHHUX MOXIAHHUX, Teopii HMOBIpHOCTEH,

MaTEeMaTHYHOI CTaTUCTHUKH Ta BUITaJKOBHX HpOHeCiB, YHUCCIIbHUMHU MCTOAAMMU.
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PHO03. ®opmanizyBatu 3amadi, chopMyJIbOBaHI MOBOIO II€BHOI MPEIMETHOI Taily3i;
dopmyroBaTH 1X MaTEeMAaTU4YHY IIOCTAHOBKY Ta OOMpATH paliOHAJbHUNA METOJl BHPIIICHHS,
PO3B’sI3yBaTH OTPUMaHI 3a/1a4l aHATITUYHUMHU Ta YUCEITHbHIUMH METOJAMU, OI[IHIOBATH TOYHICThH Ta
JOCTOBIPHICTb OTPUMAHUX PE3YJIbTATIB.

PHO6. BomoniTi OCHOBHMMH METOAAMHU pPO3POOKM JHCKPETHHX 1 HEMepepBHUX
MaTeMaTHYHUX Mojelneld 00’€KTiB Ta MpOILECiB, aHAJITHYHOIO JOCII/DKEHHS IHMX MOJAENeH Ha
MpeIMET ICHYBaHHS Ta €IMHOCTI, a TAKOXK SKICHUX BIACTUBOCTEH 1X PO3B’S3KiB.

PH21. JlemoHCcTpyBaTH po3yMiHHS 3araJIbHUX MPUHITUIIB MO0y I0BU MaTeMaTHYHUX TEOPIH,
OCHOBHHMX IOHATH JIOT1KH, YMITH ()OPMYJIIOBATH Ta JOBOAUTU MaTeMaTUYHI TBEPIKEHHS.

PH22. VYmitu oTpuMyBaTH 3MICTOBHI BHCHOBKM, HAaBOJUTH Ta aHAJi3yBaTH HPUKIAIU 1
KOHTPIPUKJIAIW, TEpeBIpATH 1 OOIPYHTOBYBATH NPABWIIBHICTh 3aCTOCOBAaHUX MIpPKyBaHb 1
OTPUMAaHUX PO3B’S3KIB.

111 — Maremaruka:

PHO4. Po3ymitn yHAaMeHTaIbHY MaTeMaTHKy Ha piBHI, HeoOXimHOMY /IS TOCSTHEHHS
IHIIIX BUMOT OCBITHBOI ITPOTPaMHU.

PHO06. 3natn mMeronm MaTeMaTHYHOTO MOJCITIOBAHHS MPUPOJHUYMX Ta/ab0 COIiaIbHUX
MIPOLIECIB.

PHI16. 3natu TeopeTnyHi OCHOBH 1 3aCTOCOBYBATH METOIM TOIOJOTII, (YHKIIOHATIHLHOTO
aHaITizy ¥ Teopil audepeHiabHUX PIBHIHD IS TOCIIHKCHHS TUHAMIYHUX CHCTEM.

014.04 — Cepenus ocsita (Maremaruka):

[IPHO3. 3HaTu OCHOBHI HOHSTTA JIOTIKH, 3arajibHi NPUHIUIN MOOYAOBH MaTeMaTUYHHX
Teopill, y TOMy 4YHCII aKciOMaTHUYHMHA. YMITH (OpMyJIIOBaTH Ta JOBOJUTH MaTeMaTH4H1
TBEPJUKECHHS, OTPUMYBAaTH BHCHOBKM, BCTAQHOBJIIOBAaTH NPAaBWIBbHICTh pO3B'S3aHHA 33734 Ta
MIpKyBaHb; BOJIOJITH METOJaMHU JIOTIYHOTO BUBEJCHHS (IEIyKTHBHI, 1HIyKTUBHI, CEMaHTHUYHI
Touo). BonmoniTh ocHOBamMu Metoay ¢opmanizailii, HaBUYKaMHU y3arajibHEHHs HaBUAJIbHUX JiH,
METOAaMU MaTeMaTHYHUX MipKyBaHb.

I[TPHO4. 3natu 06a30BI MOHATTS Ta TEOPEMH MaTEMAaTUYHOIO, (YHKIIOHAIBHOTO,
KOMIUIEKCHOTO aHaji3y, psAau, AU(EepeHLiOBaHHS Ta IHTerpyBaHHS (DyHKIIH, 1HTerpyBaHHA Ha
MOBEPXHSX, TEPMIHOJIOTIO Teopii MipH, iHTerpyBaHHs 3a JleberoM, HeCKiIHUEHHOBUMIPHI METPUYHI
npoctopu (OaHaxoBi, riIbOEpPTOBI, TOIIO), (YHKII] KOMIUIEKCHOI 3MIHHOi. YMITH JOCIHIKyBaTH
aHAJIITUYHI 00’€KTH Ta BUKOPUCTOBYBATH iX Y TEOPETHYHHMX Ta MPaKTUYHUX 3ajayax. Bomoxitu
METOJIaMU MaTeMaTHYHOT0, (YHKI[IOHAILHOTO aHasi3y, Teopli QpyHKIIiH, MeTolaMi MaTeMaTHYHUX
MIpKYBaHb.

ITPHOS. 3HaTy OCHOBHI MOHSATTS Ta METO/IM TE€OPii 3BUYAHUX JU(epeHIliabHUX PIBHAHb Ta
nQepeHIiaTbHUX PIBHAHb Y YACTKOBUX MOX1IHUX, 30KpeMa, piBHAHb MaTeMaTHYHOI (i3UKU: KIacu
pIBHSHb Ta CHUCTEM, TEOPEMH IMpO ICHYBaHHA Ta €IUHICTb PO3B’S3KY, METOIM 3HAXOJDKEHHS
PO3B’A3KiB. YMITH PO3B’SI3yBaTH pi3HI KJIAacH PIBHSAHb Ta CHCTEM, JOCIHIPKYBaTH BIACTHUBOCTI Ta
SIKICHY TIOBEIIHKY pPO3B’sI3KiB, OyJyBaTH MaTeMaTHYHI MOJENI 3a JIOMOMOTOI0 Ju(epeHIliaTbHIX
piBHAHb. BonoaiTh MeTonamu pilleHHs PI3HUX KIaciB AUQepeHlialbHUX PIBHSIHb 1 PIBHSHb
MaTeMaTHU4HOI (PI3UKH.

[TPH17. 3natn nesxi (akTu 3 MpeAMETHUX O0JIacTei, M0 BIAMIHHI B MaTeMaTHKH 1
ONUCYIOTh PI3HOMAHITHI 00 €KTH MPUPOIM, JIIOJCHKOTO CYCHUIBCTBA Ta KyJIbTypU. YMITH
aHaJi3yBaTH 1HPOPMALIO 3 PI3HUX 00JIACTEH JIOJCHKOro 3HAHHS 1 MPEIMETHUX 0o0nacTei, y Tomy
YHCI1 UL YCHIIIHOTO 3aCTOCYBaHHS MaTeMAaTUYHUX METOJIIB y IMX 00nacTax. BomoaiTu 3HaHHAMU
PO HAYKOBY KapTHHY CBIiTY, ii ()yHKIIOHQJIbHI MOHATTS Ta MPUHLUIM, PO €CTETHYHI IIHHOCTI,
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ICTOPUYHICTD JIIOJICBKOTO OyTTs, PI3HOMAHITHICTh KYJbTYp 1 IIMBLTI3alliid, BOJOMITH MPaBUIAMH,
MpUOMaMH Ta CIIOCO0aMHU aHallizy, CHHTE3Y, y3araJbHEeHHs Ta Kiacudikaiii HayKoBoi iH(popmarrii.

1.8. ITpepekBi3uTH: BKa3aTH MepeiK JUCIUILIIH, 0 MEPEAYIOTh BUBUCHHIO
OK 5. MaremaTi4HUii aHami3.

2. TeMaTHYHMI IJIAH HABYAJBLHOI JMCIUMILTIHA
Po3ain 1. PIBHSAHHSI IepIIOT0 MOPSAAKY

Tema 1. OcHOBHI TOHATTS 1 O3HA4YEeHHS Teopii audepeHIiadbHUX piBHSAHb. PiBHSHHA 3
BiJOKPEMJIFOBAHUMH 3MIHHUMH. EKBIBaJIEHTHICTH pIBHSHHS 3 BiJOKPEMIIIOBAHUMH 3MiHHUMH
nesskoMy (YHKIIOHATBHOMY PIBHSHHIO, BIIACTUBOCTI PO3B’SI3KiB IIHOTO (DYHKIIIOHAIBHOT'O PIBHSHHS.
Cumerpuuna ¢opma 3anucy piBHSIHHSA 1-ro mopsiaky. PiBHSHHS B mOBHUX Audepeniiaiax.

Tema 2. JludepeHmiaapHi piBHSAHHS, 110 HE PO3B’s3aHI BIAHOCHO MOXiMHOI. MeToJ BBEICHHS
napameTpy.

Po3zain 2. Cucremu nudepeHuniajibHUX PiBHAHDb.
Tema 3. Cucremu nugepeHialbHUX piBHSIHb. 3BE€JICHHS PIBHSAHHSA N-I'0 HOPSIKY 10 CUCTEMHU TOT'O
X nopsanky. Jlema I'ponyosuta-bennmana.
Tema 4. Teopemu mpo iCHYBaHHSI Ta €AUHICTH PO3B’ 53Ky 3a1a4i Ko /i HenmiHIHUX piBHSAHB Ta
cucreM. Teopemu Ipo 3aJIeXKHICTh pO3B’sI3KiB 3a1a4i Koi Bif mapaMeTpiB Ta MOYaTKOBUX YMOB.
[IponoBixeHHst po3B’s3KiB 3a1a4i Kori.

Po3nain 3. JliniiiHi cucteMu Ta piBHAHHSA
Tema 5. Jliniitni cuctemu. Teopema Ipo iCHyBaHHS Ta €IMHICTD po3B’ 13Ky 3aaa4i Komi uis miHiiiHOT
cucremu. KommiekcHi po3B’sI3KM JTIHIKHUX CHCTEM.
Tema 6. Busnaunuk BpoHcbkoro cucremu BekTop-pyHKiii. JIiHiHHO 3a1€KH1 Ta JTiHIHHO He3aJIeXKH1
cHUCTeMH BeKTOp-(QyHKLIH, iX BiacTuBocTi. Teopema JliyBumis. JIiHiliHO 3anexHi Ta He3alexHi
CHCTEMHM PO3B’SI3KIB JIIHIHHOT cucTeMu. DyHIaMEeHTalbH1 MaTPULl PO3B’S3KIB Ta X BIACTUBOCTI.
Tema 7. Teopemu npo 3arajibHi po3B’sI3KU JTIHIHHUX OJTHOPIAHOI Ta HEOAHOPIAHOI cucTeM. MeToau
Komi ta Jlarpanska nouryky 4aCTUHHUX PO3B’S13KiB HEOITHOPITHUX JIHIHUX CUCTEM.
Tema 8. JliniiiHi audepeHuianbHl pIBHSIHHS, iX 3BEACHHSA 10 JIHIMHHUX cucteM. Teopema mpo
ICHYBaHHSI Ta €IMHICTh PO3B’ 43Ky 3aAaul Ko 1y1st TiHIHHUX PIBHSHB.
Tema 9. Busnaunuk Bponcbkoro cucremu ¢yskiii. JIiHiMHO 3anexHI Ta He3aJleXXHI CHCTEMH
¢yHkuii Ta ix BnactuBocti. Teopema JliyBiuis-Octporpaacekoro. JIiHiHO 3aneXHI Ta He3aJIeKH1
CUCTEMHU PO3B’SI3KIB JIIHINHUX OJHOPIAHUX PIBHSIHb, (PyHAAMEHTAIbHI CUCTEMH PO3B’A3KIB.
Tema 10. Teopemu mpo 3araigbHi PO3B’A3KH JIHIKHUX OJHOPITHOTO Ta HEOJHOPIAHOIO PIBHSHD.
Metoau Komui Ta Jlarpanxa nouryky YaCTUHHUX PO3B’S3KiB JIIHIHHUX HEOJHOPIAHUX PiBHSIHB.
Tema 11. JliniiiHi piBHSIHHA 31 cranuMu KoedinieHTamMu. TeopeMHu NMpo KOMIUIEKCHY Ta AIACHY
dhopmu pyHIAMEHTAIBHOI CUCTEMH PO3B’A3KIB JJI TAKUX PIBHSIHB.
Tema 12. HeomHopiaH1 JiHIMHI PIBHSHHS 3 KBA31MOJIIHOMIATBFHOIO TIPABOKO YacTUHOIO. Teopemu nmpo
YaCTUHHI PO3B’SI3KU TAKUX CHCTEM.

Po3nin 4. Jliniiini cucremu 3i ctanumu koedinieHTamMu
Tema 13. O3nauenns QyHkuii Bix MaTpuui uid QyHKLUI, BU3BHAYEHOI HA CIEKTPI L€l MaTpPUII.
[aTepnonauiiini momxiHomMu Ta ix BiacTuBOCTi. [HTepnonsAuiinuil noninoM Jlarpamxka-CusbBecTtpa,
Horo BiacTUBOCTI Ta o0uMcieHHs. BiacTuBocTi QyHKINHM BiA MaTpHIIi.
Tema 14. Teopema npo (yHIaMEHTaIbHICTh MAaTPUYHOI €KCIIOHEHTH. TeopeMH IMpo 3arajbHHUM
PO3B’sI30K Ta po3B’s30K 3amaul Komrl ans miHIMHUX cucTeM 31 cTanuMu KoediuieHtamu. Teopema
Tpoxu. Teopema npo BUTIAA PyHAaMEHTAIBHOI MATPUL PO3B’SA3KIB JIHIHHOI CUCTEMH 31 CTATUMH
koeginientamu. [loganns GpyHKUii BiA MaTpULll MATPUUHUM CTETIEHEBUM PSIOM.
Tema 15. HeonHopiaHi MiHIAHI CHCTEMH 3 KBA31MOIIHOMIAIBHOIO MTPABOK0 YACTHHO. Teopemu mpo
YaCTUHHI PO3B’A3KU TAKUX CUCTEM.
Tema 16. KpaiioBa 3anaua ta ¢pynkuist ['pina 11 niHIHHUX PIBHAHB Ta CHCTEM.



Po3nin 5. InTerpyBaHHA cTeneHeBUMH PsiIaMHu
Tema 17. CreneneBi psaau 3 MaTpuYHUMHU KoedimieHTamu. JIiHIMHI CUCTeMH 3 aHATITHYHUMH
koedimientamu. Teopema po cTpyKTypy GyHAAMEHTAIBHOI MaTPHIIl PO3B’SA3KIB TAKOT CUCTEMH.
Tema 18. PiBusuus kinacy @ykcy, piBHsHHs beccenst.

Po3nin 6. Heainiiini cucTeMn Ta kBa3iniHiiiHi piBHSAHHS
Tema 19. [lepui Ta 3aranpHi iHTErpaiy HeMHIKHUX cucTeM. Kputepiii Toro, mo GyHKIs € nepumm
(3araibHUM) IHTETpaJIOM HEINiHIMHOI cucTteMu. Teopema Mpo CTPYKTYpy 3arajbHOTO iHTErpaa.
Teopemu Tpo 3B’S30K 3arajJlbHOTO 1HTErpajia 3 PO3B’S3KOM HENIHIMHOI CHCTEMHU Ta 3arallbHUN
PO3B’sA30K HeNiHIHHOT cuctemMu. CuMmeTpruyHa ¢hopMa 3anucy HEJIIHIMHOI CUCTEMH.
Tema 20. Jliniiini Ta KBa3UTiHIMHI PIBHSHHS 3 YACTHHHUMHU MOX1AHUMH MEPLIOTo NOopsaky. Cucremu
XapaKTEPUCTHK. TeopeMa Mmpo 3B’SI30K PO3B’sA3KIB KBAa3UIIHIHHOTO Ta JAESKOTO JIIHIMHOTO PIBHSIHB.
Teopemu mpo 3araiibHi PO3B’SI3KH JIIHIKHOTO Ta KBa3UIIHIKHOTO PIBHSAHB 3 YACTHHHUMH MTOX1THUMHU
MIEPILIOTO MOPSIIKY.
Tema 21. 3agaua Konri st KBa3iIiHIHHAX PiBHSHb.

Po3nin 7. CriilikicTs 3a JIsnyHoBUM
Tema 22. CTiliKicTb, aCHMITOTUYHA CTIMKICTh Ta HECTIHMKICTh 3a JIAMyHOBUM pPO3B’A3KIB CHCTEM
nudepeHniansHuX piBasHb. OyHKIis JIsmyHoBa. Teopemu JIsmyHOBa ITPO CTIMKICTH, ACUMITOTHIHY
CTIMKICTh Ta HECTIHKICTb.
Tema 23. CriiikicTs niHilHIX cucteM. Kpurepii CTIHKOCTi, aCHMITOTHYHOI CTIHKOCTI Ta HECTIHKOCTI
3a JISyHOBUM IS JTIHIHHUX CHCTEM 31 CTaTuMK Koe(illieHTaMu.
Tema 24. TeopeMu TIpo CTIMKICTh Ta HECTIHKICTh 3a TIEPITUM HAOIMKCHHSIM.
Tema 25. Enementu teopii kepyBaHHSI.

3. CTpyKTypa HABYAJBHOI JMCHMILIIHA

Ha3Bu po3niniB i TeM KinpkicTb roaud
Henna popma 3aouna popma
Ycro y TOMY YHCIi Vewo y TOMY 9HCITI
ro 1 n | mab | iHg cp ro n| m | mab | iHE | cp
1 2 3 4 5 6 7 8 9110 | 11 12 |13
1V cemecmp
Po3pin 1. PiBHSIHHSA nepLIOro MOPSIAKY
Tema 1 12 |2 8 2
Tema 2 6 2 2 2
PospaxynkoBa po6ora (1/13) 16 16
Pasom 3a po3aisiom 1 34 4 10 20
Po3nin 2. Cucremu nu¢epeHniaIbHUX PiBHSIHD
Tewma 3 4 2 0 2
Tema 4 6 2 2 2
Pasom 3a po3gisiom 2 10 4 2 4
Po3nin 3. Jliniiini cuctemu Ta piBHSIHHA
Tema 5 4 2 0 2
Tema 6 6 2 2 2
Tema 7 6 2 2 2
Tema 8 6 2 2 2
Tema 9 8 2 2 4
Tema 10 8 2 2 4
Tema 11 10 |2 4 4
Tema 12 6 2 2 2
KoHnTponpHa poboTta 4 2 2
Pasom 3a po3gisiom 3 58 16 | 18 24




Po3nin 4. Jliniiini cuctemu 3i cranumn Koepinienramu

Tema 13 4 2 0 2
Tema 14 4 2 0 2
Tema 15 4 2 0 2
Tema 16 6 2 2 2
Pa3om 3a po3aisiom 4 18 8 2 8
Pazom 3a I cemecmp 120 | 32 | 32 56
V cemecmp
Po3nin 5. InTerpyBaHHs cTeneHeBUMH PSiaMu
Tema 17 6 2 2 2
Tema 18 8 4 2 2
Po3paxynkosa pobota (1/13) 16 16
Pa3zom 3a po3ainom 5 30 6 4 20
Po3ain 6. Hexiniiini cucteMu Ta KBa3itiHiliHi piBHSIHHS
Tema 19 14 4 4 6
Tema 20 12 4 4 4
Tema 21 8 2 2 4
KonrponbHa poboTa 6 2 4
Pa3zom 3a po3ninom 6 40 10 | 12 18
Po3nin 7. CriiikicTs 3a JIamyHoBUM
Tema 22 16 6 4 6
Tewma 23 12 4 4 4
Tema 24 10 2 4 4
Tema 25 12 4 4 4
Pa3om 3a po3ninom 7 50 16 | 16 18
Pazom 3a 11 cemecmp 120 | 32 | 32 56
Vcbozo z00un | 240 | 64 | 64 | 112
4. TemMu ceMiHapChKUX (MPAKTHYHHUX, JJAOOPATOPHUX) 3aHATH
Ne Hasga Temn Kinpkicth
3/m TOAMH
1V cemecmp
1 | PiBHSIHHS 3 BIIOKPEMJIIOBAHUMHU 3MIHHUMH Ta PIBHSHHS, 1110 3BOJSATHCA 6
710 HUX.
2 | JIiHiiiH1 piBHSIHHS Ta piBHSIHHS bepHyui. 2
3 | PiBHsHHA B OBHUX JudepeHIiiaiax Ta piBHSIHHS, 0 3BOAATHCS /10 HUX. 4
4 | PiBHSIHHS, HEPO3B’A3H1 BITHOCHO MOX1IHOI. 4
5 | PiBHSIHHS, 1110 1OIYCKaOTh 3HM>KEHHS TOPSIIKY 4
6 | JliniifHa 3aJIe)KHICTh Ta He3aJIeXKHICTh. Bu3Haunuk BpoHChKOTO. 4
7 | JliniiiH1 piBHSHHS 31 CTAIUMH Koe(illEHTaMu. 6
8 | Kpaiiosa 3ayaua ta ¢pynkuis I'pina. 2
Pazom 3a IV cemecmp 32
V cemecmp
9 | JliniiiHi cucTeMH 31 CTAIMMU KOe(illieHTaMH. 6
10 | IaTerpyBaHHs 3a IOTIOMOI'OO CTETIEHEBHUX PSJIiB. 6
11 | HeniHiliHi piBHSHHS. 4
12 | JliniliHi Ta KBa31IiHIIHI pIBHSHHS 3 YACTUHHUMU TTOX1THUMH. 6
13 | CridikicTs 3a JIsAmyHOBUM. 8
14 | OcHoBH Teopii KepyBaHHs 2
Pazom 3a V cemecmp 32
Pazom 64

5. 3aBaanHsA 1J1s1 caMoOCTiliHOI podoTa
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Ne Buawm , 3MicT caMOCTiHHOT poOOTH Kutekicts
3/l TOINH

1V cemecmp

1 BukoHaHHS JOMaINIHIX 3aBIaHb 32 TEMOIO «PiBHSIHHS MepIioro mopsaky» | 4

2 | BuBueHHs I0MOMDKHOI TiTepaTypH 3a TeMoro «CrucremMu 6
nudepeHITiaTbHUX PIBHSIHBY

3 | BuBuenns pomomikHOiI JiTeparypu 3a Temow «JliHilHI cuctemu Ta | 30

PIBHSHHSDY

4 | BuxkonanHs po3paxyHkoBoi poootu (1/13) 16

Paszom 3a 1V cemecmp 56
V cemecmp

4 BukonanHg goMariHixX 3aBIaHb 3a TEMOIO «JIIHIMHI CUCTEMH 31 CTUMMHA | 8
KoediIieHTaMm»

5 | BuxoHnaunHs po3paxyHkoBoi podotu (I/13) 16

6 | BukoHaHHs IOMAIHIX 3aBJIaHb 3a TEMOIO «IHTErpyBaHHS CTCIICHEBUMHU
psaIaMuy)

7 | BuBueHHs nOmOMDKHOI JiTeparypu 3a Temoro «HeminiiiHi cucremu Tta | 12
KBa3UTIHIHHI PIBHSHHSD

8 | BukoHaHHS JOMaIIHIX 3aBAaHb 32 TeMOIO «CTIHKICTh 3a JIAmyHOBHMY 12

Paszom 3a V cemecmp 56

6. InnuBinyanbHi 3aB1aHHsA
Temu iHOUBITyaTbHUX 3aBJAHb:
Cemecmp 1. lndepeHuianbHi piBHAHHS IEPUIOTO MOPSAKY.
Cemecmp II. JIiHiiiHI CHCTEMH 31 CTATUMH KOe(illieHTaMH.

7. Meroan HAaBYaHHA
YacTKOBO-MIOUTYKOBUH, MOSCHIOBAIBHO-UTIOCTpAaTUBHUN. [IpobieMHO-OpieHTOBaHI JeKIii,
MOSICHIOBAJIbHO-PO3PAaXYHKOBI, pENPOYKTUBHI METOAM MIPU MPOBEIECHH] IPAKTUUYHUX 3aHSATh.

8. Mertoau KOHTPOJIIO

— IlepeBipka BUKOHAaHHS JOMAIIHIX Ta IHAUBIAYAIbHUX 3aB/IaHb, KOHTPOJIBHHUX POOIT.
— IlpoBeneHHs 3ajiKy Ta iCIIUTY.

9. Cxema HapaxyBaHH$ 0aJiB

1V cemecmp
[loTouynni KOHTPOIIB, CAMOCTIITHA POOOTa, IHANBIIyalIbHI 3aBJJaHHS Sazi C
Poznin 1 Po3znin 2 Poznin 3 alik yma
IHI;I::H;?;HC Howmarmmne 3aBmanns | KonTponsHa poboTa Paszom
1 T T3-T5 T6-T13 40 100
20 20 20 60

J1is nomycKy A0 CKIaJaHHs MiCYMKOBOTO KOHTPOIIIO (3a1iKy) 3100yBayd BUIIO1 OCBITH TOBUHEH
HaOpatu He MeHIne 10 6aiB 3 HAaBYAIbHOI JUCITUTUIIHY Ti]] 9aC MMOTOYHOTO KOHTPOJIIO,
CaMOCTIHHOT poOOTH, 1HAMBIYyaTLHOTO 3aB/IaHHSI.

V cemecmp
[TorouHuii KOHTPOJIB, CAMOCTiHHA poOO0Ta, IHANBIyaNbHI 3aBAAHHS
Posgin 4 Posgin 5, Po3min 6 Posgin 7 E
TanmBinyansHe JloManiHe 3aBraHHsA Pasom K3aMeH Cyma
3aBJaHHs KonTponbaa pobota T24 -T27
T14 -T18 T19-T23
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| 20 | 20 | 20 | 60 | 40 100

Jlyst momycKy /10 CKJIaaHHs IiJICYMKOBOT'O KOHTPOJIIIO (€K3aMeHy) 3100yBay BUIIOT OCBITH
MOBHHEH HaOpaTu He MeHIne 10 6asiB 3 HaBYANBbHOT AMCUUILTIHY IT1]T 4aC MOTOYHOTO KOHTPOIIIO,
CaMOCTIHHOT poOOTH, IHIUBIIYATHFHOTO 3aB/IaHHS.

Kpurepii ouiHroBaHHs

[Tpukiany OMiHIOBAaHHS BUKOHAHHS JOMAIIIHIX Ta IHAUBIAYaIbHUX 3aBJaHb, & TAKOK KOHTPOJIbHUX,
3QIIKOBUX 1 €K3aMEHAI[IHHUX POOIT.

1V cemecmp

1) InauBinyanabHe 3aBaanHs «PiBHSHHS epIoro nopsaky», 20 6aaiB (0JuH 3 BapiaHTiB):

BusHaunTty THI mudepeHIiaibHOTO PIBHSIHHS 1 po3B’s3aTu oro (3amgavy Korri):

) y—xy =x*+)* (4 6amm)

2) xy'cosy+y'sin2y=1 (4 6amn)
3) y2=(x'+1)lnx (4 6anmn)
4) y'=3 5x—y+2 (4 6am)

5) (1+y?sin2x)dx—2ycos? xdy =0, »(0)=3 (4 6am)

2) lomamHe 3aBaaHHs Ha TeMy «Hepo3B’si3aH1 piBHSHHS BIAHOCHO MOXITHOI Ta 3HU)KEHHS
nopsAnaky», 20 6aJjiB (ouH 3 BapiaHTIB):
Po3p’sa3atu piBHSAHHSA (y pIBHSIHHI, TO3HAYEHOMY *, 3HaWTH 0COOIMBUI PO3B’A30K):

1. 3 =(') +1592Jx (5 Ganis);

2. xy'—y =x*y (5 Gaii);

3%, y=xy'-(2+y) (5 Gais);

4. Teoperuune 3anutands (5 GaiB);

3) KonTpoabHa poborta Ha TeMy «JIiHiiHI piBHSIHHS», 20 6a7iB (0J1MH 3 BapiaHTIB):

-2x

. ! ! v
1. Posp’s3atupiBusiaast ) +4) +4y = , 3HAXOJI1YM OKPEMHUH PO3B’A30K 3a IONIOMOIO0

X+
¢ynkuii Kommi. (5 6aniB)

2. Posp’ssartu piBasHEs y '+ 4y’ = 2x — COS X, 3HAXOA4H OKPEMUIA PO3B’A30K METOIOM
HEBU3HAuUeHUX KoedirieHTiB. (5 OamiB)
3. Pos’saru 3amauy Komi: x?y'—3xy'+4y=2x, p(1)=1, '(1)=0. (5 Gaxis)
Ckuactu niHiiHE 0THOpiIHE TU(epeHIialibHe PIBHAHHS 3 TOCTINHUMH JIHCHUMU
KoedilieHTaMu (MOXKJIMBO MEHILIOTO MOPSIZIKY), 1110 MA€ JaHl OKPEMi pO3B’A3KU:
3x, xcosx. (5 6aniB)

4) 3anikoBa pooora 40 6aniB (oauH 3 BapiaHTIB).

1. 3HaiiT BU3HAYHUK KpailoBoi 3aaui 1 pyHkuito I'pina (20 6aiB)

y' =4y=f(x) »0)-x»(1)=0, »'(1)=0.

2. Teopernuni 3anuranus (20 6aJiB).
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V cemecmp

1) InguBinyanbHe 3aBaanHs «JIiHiliHI cucTemu TudepeHIaTbHUX PIBHSAHB 31 CTATUMHU
koedimieatamuy, 20 6aaiB (oIuH 3 BapiaHTIB):

1. po3B’si3aTH METOIOM HEBU3HAUYCHUX KOedilieHTIB (4 Oaym)
2. pO3B’s3aTH 3a JOMTOMOTOK0 MaTPUYHOT €KCITOHEHTH (4 Oain)
3. PO3B’sA3aTH 3a IOIIOMOTOI0 KBasinoinomy (5 GaiB)

4. po3B’si3aTu MeTOIOM Bapiarliii i metogom Komri (7 6aiB)

( 11 —1\ (5 4 2\|
4 3 0 0 0 -1
\ ) \ )
[x=x—y+2(t+1)e’ 4. {x=x—3y+1
) y=6y—-2x-3
V=2x—y+2(t+2)e' |

2) KonTposabHa po0oTa Ha po3B’si3aHHS 3a JOMOMOTOIO CTETICHEBUX PAIIB 1 HA KBa3UTiHINHHI
piBHsHHs, 20 6ajiB (0aWH 3 BapiaHTIB):

Po3B's13aTu piBHSHHS 3a TOTIOMOT'OO CTEIICHEBUX PSIiB

1. (1-x*)y' —x)'+y=0 (5 Gai)

2. x*y"+4xy +(2-3x*)y=0 (5 GauiB)

3. 3ypiiTi 3granbHAN PO3B’s30K 1 po3s’si3aty 3ajaqi Kot (10 Gais)

+yz  +22=0. xX=y xX=y
yz@ae yéy a) {x—yzzl 6){)/2:1

L L

3) Jdomamne 3aBaanus Ha Temy «CTiiikicTh», 20 6ayiB (0JuH 3 BapiaHTIB):

1. JocmiauTu Ha CTIMKICTh po3B's3aHHs 3aAaui Ko 3a Bu3HaueHHsM (5 OaniB),
2. 3HalTH TOYKH CIIOKOIO Ta AOCHIANUTH iX TuIl (1o 1-my HaOmmxeHH:o) (5 6amiB),
3. JlocniauTy Hy1bOBUH PO3B’A30K Ha CTIMKICTh MeTooM JlsmyHoBa (5 6aniB)
1_4[|2ly'+y2:1 5 J|x’:y(x—2) 3 J|x’:sinx+4y
p=1 |Ly’=x(1—y2) |Ly'=—X+y3

4. Teopernune 3anutanus (5 6amiB).
4) Ilpuxknan ek3amenaniiinoro oisery (40 6aiB).

Ex3amenaniitauii 6ier Ne ...
1. ®MP niniiinoi ogHopinuoi cuctemu (JIOC) 31 cranumu koedinieHTamu, ii CTpykTypa. Meroa
HEBU3HAUEHUX Koe]ilieHTiB. (12 banis)
2. PiBusnHA kiacy @ykca. Teopema 2. [lpuxnan. (12 6anis)
3. IlocTaBUTH IOYATKOBI YMOBH TaK, 00 B OJJHOMY BUTIAJIKy BUKOHYBAJIFCSI YMOBH TEOPEMHU

j|)é=|x+yl

P =Ry=x

4. TlocTaBUTH MOYATKOBI gMOBI/IleISI KBa3UIIHIHHOTO PiBHSAHHS 1 IEPEBIPUTH HOTO HA
4 Z

[Tikapa, a B iHIIOMY — HE BUKOHYBAJIUCS: (8 banis)

XapaKTepUCTHUHICTE XY __ +Z = Ji (8 banis)

ox o0y x
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BonycHi 6anu:
CrynenT, sikuii B3sB y4acth y KoHKypci SCUDEM, moxe orpumMaTi OOHYCHI Oaiu:

e 5 0oHycHHX 0aliB, SIKIIO KOMaH/a, /10 CKJIaLy SKO1 BXOAMB CTYJCHT, OTPUMAJIa JUTLIIOM
KOHKYPCY;

e a6o 10 GaiB, SAKIIO KOMaHAA, 10 CKIIa1y SKOT BXOJHMB CTYJIEHT, OTPHMAaJa JUIJIOM
«Outstanding» abo «Meritoriousy.

IIIkxajga omiHIOBAHHSA

. . . Ominka
Cywma 6atiB 3a BCI BUJIM HABYAIHHOT
JISUTBHOCTI TIPOTATOM CEMECTPY 1V cemecmp V cemecmp
90 -100 BIIMIHHO
70-89 3apaxoBaHO nobpe
50-69 3aJ0BLILHO
1-49 HE 3apaxoBaHO HE3aI0BLIBHO

10. PexomengoBana jitepaTrypa
OcHoBHa JiTepaTypa

1. LI JIsamxo, O.K.Bosipuyk, S.I'. T'ait, O.®. Kanaiina. Audepennianbui piBasuus. — K.: Buma mk.,

1987. - 344 c.
2. JI.B. ®apaurona. Kypc 3Buuaitnux nudepeHianbHux piBHsIHb, HaBuanbuuit mocionuk. — Kuis:

HayxoBa nymka, 2022. — 212 c.
3. A.M. Camoiinenko, C.A. Kpusomies, M.O. Ilepectiok. [lndepeHniianbHi piBHIHHS Y IPUKIaIaxX

1 3amayax. — K.: Buma mkona, 1994.— 454 c.
JonomizxHa jgiTepatypa

1. Philip Hartman. Ordinary Differential Equations. Classics in Applied Mathematics, SIAM, 1982.

11. Ilocnnanns Ha inpopmaniiini pecypcu B InTepHeri, Bixeo-iekuii, iHme MeToqu4He
3a0e3MeYyeHHst

1. SCUDEM, information for students:
https://qubeshub.org/community/groups/scudem/overview
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