QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUM MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

Kadenpa
MarTeMaTHYHOT Di3rKK
T4 ﬂHd}E‘DE‘IIUIEﬂhIIH}{
piBHAHBE

BULLA MATEMATUKA. YactuHa 2.

IHTEFPAJIbHE YUC/NEHHA TA ANDPEPEHUIA/IbHI PIBHAHHA
Pob6oua nporpama HaBuyanbHoi ancuunniim (Cnnabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb
OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotoskKu,
cemecTp

O6car aucuunninm

CemecTtpoBuii
KOHTPO/1b/ KOHTPO/IbHI
3axoam

Po3Knap 3aHATb

MoBa BUKNaAaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMKAagaviB

Po3milLLeHHA Kypcy

PeKBi3UTUHABYA/IbHOI AUCLUUNJIIHU

Mepwuii (6akanaspcokuli)

G IHxeHepis, BupobHuymeo ma 6ydisHuymeo

G 8 Mamepiano3Hascmeo

HaHomexHonozii ma komn’tomepHuli dusaliH mamepiasnie

HopmamusHa

oyHa(0eHHa) (ducmaHuiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwa mamemamuka. Yacmuxa 1. ugepeHuyianbHe YucaeHHA ma niHiliHa anzebpa,
1 Kypc, secHaHuli cemecmp

Buwa mamemamuka. YacmuHa 2. IHmezpaneHe YucneHHs ma ougepeHyianbHi
PIBHAHHA

2 Kypc, OCiHHili cemecmp

Buwa mamemamuka. YacmuHa 3. Teopis (imosipHocmeli ma mamemamu4Ha
cmamucmuka

16 kpedumie/480 200uH:

YacmuHa 1: 7 kpedumu/210 200uH: nekuyii — 46 200; npakmuyHi 3aHAmMms 60 200;
CPC — 104 200;

YacmuHa 2: 5 kpedumie/150 200uH: nekyii — 46 200; npakmu4Hi 3aHamMmsa — 44
200; CPC — 60 200;

YacmuHa 3: 4,0 kpedumu/120 200uHu: nekyii — 16 200; npakmu4Hi 3aHamms — 30
200; CPC — 74 200

Yacmuna 1: EkzameH/PP, MKP

Yacmuna 2: EkzameH/PP, MKP

Yacmuna 3: EkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHceKa

JlekTop:

lFopb6auyk Bonognmmnp MupocnaBoBumY, AOLEHT Kadeapn matemaTUdHoI GisnKkn Ta
andepeHuianbHuX piBHAHb PM®, foKTOp di3.-maT. HayK
v.m.horbach@gmail.com

MpaKkTunuHi / CemiHapcbki:

Cnisak tOniaBonoanmupieHa, spivak_julia@ukr.net

Campus

MporpamaHaByYanbHOI AUCLUNANIHK

1. OnucHaBYanbHOI AUCLUUNAIHKY, i MeTa, NpegMeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

He 3Baxaroum Ha Te, L0 MaTeMaTMKa 3apoJuijach Ha CBITaHKY pPO3BUTKY IMBUTI3aLii 1 €

(byHIaMEHTAJIbHOIO HAYKOIO, 1110 BUBYAE MOHSTTS, OJiep KaHl IUISIXOM a0CTpaKIIii SBUIIl peaIbHOTO CBITY,

BOHA ITOCTIMHO PO3BUBAETHCA

1 OHOBIIIOETHCSA. TaKUM OHOBJICHHSM CBOI'O qacy cCTalio BiI[KpI/ITTSI



TUQEepeHITiaTbHOr0 1 THTETPAIbHOTO YHUCIICHHS, IO Jal0 TOMITOBX 0 (OpMyBaHHS HOBOTO PO3ALTY
MaTeMaTUKH, J0 SKOi YBIHIUIM Teopisd AudepeHuiaIbHUX PIBHAHB, Teopis (YHKIIH, aHAIITHYHA Ta
mudepeniiiina reomerpiss Tomo. ChOrogHI BHIA MaTeMaThka € e(QEeKTUBHUM IHCTPYMEHTapieM
JOCII/DKEHb Y IPUPOJAHUYMX 1 TEXHIYHUX HayKaX, SKUN 3a0e31edye X HeBHMHHUN PO3BUTOK. Y TEXHIYHUX
yHIBEpCHUTETaX BUKIIAJaHH JUCIUILTIHU Buia maremMatrka € 000B’ I3KOBUM, TaK SIK CHIOHYKAa€ CTYJICHTIB
JI0 PO3BHUTOK X 1HTENEKTY 1 3/JaTHOCTI J0 JIOTIYHOT'O0 MUCIICHHS, PO3B’SI3aHHS CKJIATHUX CIICIiali30BaHUX
3aad Ta MPAKTUYHHUX TpoOieM NpodeciiHoi MisUIbHOCTI y HOBITHIX TEXHOJIOTISX Ta KOMIT IOTEPHOMY
IM3aifHi MaTepiaiiB, yMiHHS BUKOPUCTOBYBATH METOAM MATEMaTHYHOrO aHANII3y Ta Au(epeHIialbHUX
PIBHSIHB B IHKEHEPHHUX PO3paxyHKax.
MerToro HaBYaIBbHOT AUCIUILTIHU € POPMYBaHHS y CTYIE€HTIB iIHTETPaJIbHOI KOMIIETEHTHOCTI — 37aTHOCTI
70 JIOT1YHOTO0 MHCIIEHHS, (POpPMYBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BHTOK iX IHTENEKTY 1 3IiOHOCTEH;
3/1aTHOCTI PO3B’sI3yBaTH CKJIQJIH1 CIIEL1ali30BaH1 33/1a4l Ta MPaKTU4HI NpodiieMu
MpeameTom BMBYEHHA AUCUMNAIHM € METOAM Ta aNrOPUTMKU PO3B’A3yBaHHA 33434 HA 3aCTOCYBaHHSA
BM3HAYEHHOrO iHTerpasna A0 reoMeTpuYHMX Ta @i3UYHMX 3a4ay, MeToAM 3HaAXOAXKEHHs pPOo3B’A3KiB
AndepeHuianbHUX PiBHAHb OCHOBHMUX TWUMIB, METOAW AOCAIAMKEHHS Ha 36iXHICTb  4MCNOBUX Ta
OYHKLIOHANbHUX pALIB  a TakoX pAadis Pyp’e, 06UMCNEHHA KPaTHUX, KPUBOAIHIMHMX Ta NMOBEPXHEBUX
iHTerpanis, 3aCTocyBaHHA iX A0 ¢i3MYHUX Ta NPUKAAAHUX 33434 3 crewjianisauii.

MeToto ancumnniim Buwa matemaTnka € GOpMyBaHHA Y CTYAEHTIB TaKMX NPOrPaMHUX 3arabHUX
KOMNETEHTHOCTEMN fAK:
K3.01 3paTHicTb 10 abCTPAKTHOrO MUC/IEHHS, aHai3y Ta CUHTE3Y
K3.03 34aTHICTb BYUMTMUCA Ta OBONOAIBATU CY4aCHMMM 3HAHHAMM
K3.05 3aaTHicTb NpuiimaT 0brpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpauoBaT¥ aBTOHOMHO
KC.01 3paTtHicTb 3acTocoByBaTW BiAMOBiAHI KiNbKICHI MaTemMaTuuHi, }i3WYHi i TexHiuyHi meToam i
Komn'toTepHe nporpamHe 3abesneyeHHA 414 BUPILWEHHA iHXEHEePHMUX MaTepiaio3HaBYMX 3aBAaHb
B pe3ynbrati HaBYaHHA CTyZAEHT MOBMHEH BMITU OBYMCAOBATU BU3HAYEHUM iHTErpan pPisHUX TuNis,
HeB/aCHi iHTerpaau NepLworo Ta Apyroro poay. YMitnm 3Haxoautu po3s’asku gudbepeHLiasbHUX PiBHAHb
OCHOBHMX TMNIiB, 06YMCNIOBATM KPaTHi KPMBONiHINHI Ta NOBEPXHEBI iIHTErpann yMmiTu ix 3aCTOCOBYBATH A0
disnyHMX 3aga4 Ta 3agay 3 cneuianisauii. JocnigKysaTM Ha 36iKHICTb YMCNOBI pAaM Ta 3HAXOAWUTU
iHTepBanu 36iXKHOCTI paaiB, po3knagatm B pag Pyp’e dyHKUil. JocnigKyBaTn CKanspHi Ta BEKTOPHI nons
Ta 3aCTOCOBYBATWU OTPMMAHI 3HAHHA Y TTPOQECiiHHOT AISUTBHOCTI Y HOBITHIX TEXHOJIOTIfAX .
MporpamHi pe3ynbTaTv HaBYaHHA
MPH 2 3Hatu Ta BMIiTM BWMKOPUCTOBYBATM 3HAHHA (YHAAMEHTA/NIbHUX HAYK, WO NeXaTb B OCHOBI
BiANOBigHOI cnewjianisauii maTepiano3HaBCTBA, Ha PiBHI, HEOOXiAHOMY ANA AOCATHEHHA IHLIMX pe3ynbTaTiB
OCBITHbOI NPOrpamm.
MPH 7 Bonogitm HaBuMYKamu, AKi A03BONAIOTb NPOAOBXKYBATM BUMTUCA | OBOMIOAIBATM Cy4YaCHUMMU
3HaHHAMMW.
MPH 18 Buasnatu, opmyntoBaTu i BUpilIyBaTK MmaTepiano3HaBYi 3aBAaHHA BiANOBIAHO A0 CNeLianbHOCTI;
PO3YMITU BaXNMBICTb He TEeXHiYHMUX (cycninbcTBO, 340p0B’A i 6e3neka, OXOpPOHa HaBKOAWULIHbLOIO
cepefoBULLA, EKOHOMIKA, MPOMUC/IOBICTb) OBMEXKEHD.

2. MpepeKBi3auTK Ta NOCTPEKBI3UTU AUCUMNNIHK (MicLe B CTPYKTYPHO-/OriUHiA cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

OvcuunniHa «Buwa maTemaTvKa» 4YacTMHa 2. BUKNaOaeTbca Ha 6asi yacTuHM1. Ta noBHOI cepeaHboi abo
cepeaHboi npodeciiiHoi ocBiTH.

€ OCHOBOW A5 BUBYEHHA HOPMATUBHUX AUCUMNIH UMKAY 3aranbHoi i NpodecimHoi niaroToBKMU. 3HaHHA
OTPMMaHi Mig, Yac BMBYEHHA AUCUUNAIHU MOXKYTb OYTM BUKOPUCTAHI ANA PO3PaXYHKIB Yy KypcoBUX Ta



ANNAOMHUX poboTax Ta npoektax. AucumnaiHa € cknagoBoo GOpMyBaHHA iHTErpasibHOI KOMMETEHTHOCTI
neploro (6akanaBpcbKOro) piBHA BULLLOT OCBITH.

3. 3micT HaBYaNbHOI AUCLUUNNIHN

Po3nin 1.Busnavennii inTerpan

Tema 1.1. Metoau oOuncieHHs BU3HAYEHOTO iHTErpaa.
Tema 1.2. HeBnacHi iHTerpay.

Po3nin 2./In¢epennianbui piBHAHHSA.

Tema 2.1. ludepenuianbHi piHSHAA 1-r0 TOPSKY.
Tema 2.2.[IudepeHiiianbai piBHIHHS 2-TOMOPSAKY.
Tema 2.3. IndepeHnianai piBHIHHS BUCOKOTO MOPSAKY, CHCTeMU AU epeHiaTbHIX PiBHSHb.
Po3nin 3. Psiau ta pagu ®yp’e.

Tema 3.1. Uucnosi psam.

Tema 3.2. ®yHKIIIOHATIBHI PSJTH.

Tema 3.3. Psaau @yp’e.

Po3nin 4. Kpatni inTerpanm.

Tema 4.1. IoagitiHuii iHTErpaL.

Tema 4.2. IoTpiliHuii iHTErpaI.

Po3nin 5. KpuBouiniiini Ta moBepxHeBi iHTerpaam.
Tema 5.1. KpuBomiHiiHAN iHTErpasl MEPIIOro Poy.
Tema 5.2. KpuBoiHIHHAN iHTErpajl APyroro pomay.
Tema 5.3. IloBepxHeBuUii IHTErpaI MEPILIOTO POLIY.

Tema 5.4. IloBepxHeBuUi IHTErpa IPyroro pomay.

4. HaBuanbHi maTepianu Ta pecypcu

OcHoBHa JiiTeparypa

1.  Jy6osuk B.II. Buma maremaruka: HaBu.mmoci6./ Jlyobosux B.I1., FOpuk I.I. — K.: A.C.K., 2005. — 648
C.

2. Tpumamok B.II. Buma marematuka: ¥V 2 4.: HaBd4. moci6. / I'pumamox B.I1., Kyxapuyk M.M.,
Slcincekuit B.B. — K.: Binosn, 2004. — Y. 1. - 376 c.

3. MeroauyHi BKa3iBKU 10 BUKOHAHHS PO3PaxXyHKOBOI poOoTH Ha Temy “BusnadeHuit inTerpan” YKII.
I'op6auyk B.M., Menbauk A.®., - K. : KIII, 1992, - 20 c.

4,  Bwuma matemaruka yactuHa 2 Yuciosi, GyHKIIIOHATHHB Ta psiau Dyp'e,| Enexrponnmii pecypc |
I'op6auyk, }0.B. Cmisak , K. :KIII, 2024 — 61 c.
https://ela.kpi.ua/handle/123456789/70328

5.  Bwuma maremaTtuka yactuHa 2. KpaTHi, KpyBOJIiHIMHI, TOBEPXHI IHTErPaJI Ta €JIEMEHTH TEOpii MOJIs.
B. M. I'op6auyk, 1O. B. Cniak. - Kuis : KIII im. Irops Cikopcekoro, 2024. - 60 c.IIpaktukym
[EnekTponHuit pecypc]
https://ela.kpi.ua/handle/123456789/75922

6. Hy6osuk B.I1. Buma matemaruka. 36ipHuk 3a1au: HaBu.noci6./ Jy6osuk B.I1., FOpuk .I. —K.:
A.CK., 2005. — 648 c.

Jlooamkoea nimepamypa

1. JHoporosiieB A.Sl. Matemarnunuii anaii3z yactunu 1,2. — Kuis “JIu6ias”, 1993.

HaBuanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AMCLUUNNIHU(OCBITHBOrO KOMNOHEHTA)

5.1. Jlexuii (46 200unu)
Jlexkmis 1.
Busnauenuii interpan. O3HaueHHs, TeopeMa ICHYBaHHS, BIACTHBOCTi.IHTerpan i3 3MIHHOI BEPXHBOIO
rpanutnieto. Teopema mpo cepenHe.
Jlexkmis 2.
MeTtoau oGuncIeHHS] BUBHAYEHOT O 1HTeTpaa.


https://ela.kpi.ua/handle/123456789/70328

Jlexuis 3.

Hesnachi inTerpanu. HemmacHi iHTerpamu 1-ro ta 2-ro poay. Kputepiit 306ikHocTi. JlocTaTHi O3HaKK
301KHOCTI.

Jlexuis 4.

3Buuaiini audepenuianpii piBasaa (AP). 3agauyi, ski npuBoaats 10 JIP. OcHOBHI 03HAYEHHS 1 TOHATTSL.
Teopema icHyBaHHs po3B’si3Ky 3aaa4i Komri. [P i3 BiZOKpeMIFOBaHUMU 3MIHHUMHU.

Jlexuis 5.

P sixi 3BomsaThes 10 JIP i3 BimokpemutoBarumu 3MiaauMHA. Omaopinai P, [eski cremianbai tunu JIP.
Jliniiui AP 1-ro mopsinky. AP bepuyimi. JIP Pikkari. /IP B noBaux audepeniianax.

Jlexuis 6.

JAP Crenianeni tunu AP 2-ro mopsinky. JliniiiHuid audepeHniiiamii oneparop Ta HOro BIACTHUBOCTI.
@dyHaaMeHTabHA CUCTEMa PO3B’SI3KIB.

Jlexuis 7.

JliniiiHi omHOpiAHI audepeHIliaabHl PIBHSAHHA 13 CTAIUMU KoedimieHTaMu 2-ro mopsanky.CTpykTypa
3arajibHOTO PO3B’sI3KY JiHIMHUX oxHOpiaHuX J[P 13 ctanmmmu koedimientamu. Jliniiini Heonnopiani P i3
CTaJIMMU Koe(III€EHTaMH 13 CIEL1aJIbHOI0 MPAaBOI0 YaCTUHOIO.

Jlexis 8.

JudepeniianbHi piBHSHHS BUCOKOTO TOPSAIKY, 10 AOMYCKAIOTh TOHUKEHHS.

Jlexis 9.

JliHiiiH1 audepeHIianbHl piBHAHHA BUIIUX MOpPsakiB. OCHOBHI O3Ha4YeHHs 1 MOHATTA. Meroxa Bapianii
JOBUTBHUX CTAJIHX.

Jlexmis 10.

Cucremu miniitHux [IP. Hopmanbri cucremu piBHsHB. Cuctemu niHiHUX JIP 13 cranmumu koedimieHTamMu.
Jlexmis 11.

Psimn, 301kHICTD psiy 3 JOJATHUMHU WICHAMH, IPUKIIATH

Jlexis 12.

3HAKO3MIiHHI PSAM O3HAKU 301KHOCTI

Jlexmis 13.

OyHKIIOHATBHI PAAM, 3HAXOKEHHS 1HTEpBaTy 301KHOCTI

Jlekuis 14.

Psmu @yp’e 21 nepiognuHux QyHKITIH

Jlexmis 15.

Psmu @yp’e 2lnepiognunux QyHKIIH

Jlekuis 16.

[ToaBitiHMI 1HTETPAT OOUUCICHHS

Jlexuis 17.

[ToBTOpHUII iHTErpa, 3B’ 30K 3 MOABIHHUM

Jlekuis 18.

[ToTpiitHuii iHTErpas, HOBTOPHUHN IHTETpaJl 3B’ 130K 3 MOTPIHHUM

Jlexmis 19.

KpuBomiHiitHu# iHTErpai nepuoro poay, 3acTOCyBaHHs KPUBOJIIHIHHOTO IHTErpaia NepIioro poay
Jlexms 20.

KpuBomiHiitHuil iHTErpan Jpyroro poay, 3aCTOCYBaHHS KPUBOIIHIHHOIO IHTETpaja Jpyroro posiy.

Jlexmis 21.

[ToBepxHEBUH iHTETpa IEPIIOTO POILY

Jlexmis 22.

3acTocyBaHHs MOBEPXHEBOTO 1HTErpaJia MepIioro poay

Jlexmis 23.



[ToBepxHEBUI THTETPAN APYTOTO POAY, 3aCTOCYBAHHS TIOBEPXHEBOI'O IHTErpaja Jpyroro poay

5.2 MpakTuuHi 3aHATTA (44 rogUHK)

3aHAatTa 1.

BbesnocepeaHe 06UNCIEHHA BU3HAYEHOrO iHrpany, BAacTUBOCTI iHTerpany
3aHAaTTA 2.

IHTerpyBaHHA 3a 4aCTMHAMM, 3aMiHa 3MiHHMX, 3aCTOCYBaHHA BW3HAYEHOrO iHTerpany Ao obuyMcieHHA
naoL, NAOCKux giryp.

3aHAatTa 3.

HesnacHi iHTerpanu obuymcieHHs.

3aHAatTa 4.

PiBHAHHA, WO AONYCKAIOTb BiAOKPEMIEHHA 3MiHHMX, OgHOpPIAHE PIBHAHHA.
3aHATTA 5.

JNMiHiMHI piBHAHHA NEepPLUIOro NOPAAKY.

3aHATTA 6.

JTiHiAHI ogHOPIAHI PIBHAHHA APYroro NOPAAKY .

3aHATTAa 7.

JTiHiAHI piBHAHHA ApPYyroro nopAakKy 3 NOCTiMHMMK KoedilliEHTaMK 3i cneuianbHOK NPaBOK YaCTUHOLO.
3aHATTA 8.

PiBHAHHA BUCOKOrO NOPAAKY WO A0MNYCKAOTb 3HUMKEHHA MOPAAKY.

3aHATTA 9.

JTiHiHI PiBHAHHA BUCOKOro NOPsiAKY 3 cnewiaibHO NPaBoto YacTUHOLO.
3aHAaTTa 10.

Cuctemu NiHiMHUX agndepeHLUianbHUX PiBHAHb, EKCNPEec KOHTPObHA.
3aHATTA 11.

Pagu 3 popgaTHMMKM YneHamum .

3aHATTA 12.

Pagu 3 OBIABHUMM YNEHAMM.

3aHATTA 13.

PyHKLiOHaNbHI pAAM 3HAXOAKEHHA iIHTepBany 36iXKHOCTI pagy.

3aHATTA 14.

Paan ®dyp’e po3knag 2m nepioagnYHUX GYHKLIN.

3aHAaTTA 15.

Paan ®yp’e po3knag 2| nepiognyHux yHKLUiN.

3aHATTA 16.

MoAaBiiHWI Ta NOBTOPHUM iHTerpan obumcneHHsA, 3aCTocyBaHHA NOABINHOIO iHTerpana.
3aHAaTtTa 17.

MoTpinHMA iHTerpan obuncneHHn, 3aCTOCyBaHHA NOTPIMHOrO iHTEerpana.
3aHATTA 18.

KpMBOAiHIMHWI iHTErpan nepworo poay.

3aHAaTTA 19.

KpuBOniHiNHMI iHTerpan apyroro poay ob4ymcneHHA Ta MOro 3aCTocyBaHHA.
3aHatTa 20.

MNoBepxHEBWUI iHTErpan NepLoro poay obuncaeHHa Ta 3aCTOCYBaHHA NOBEPXHEBOrO NEPLUOro poay.
3aHAaTTA 21.



MoBepxHEBUI iHTerpan Apyroro poay obYMUC/NEHHS Ta 3aCTOCYBaHHA MOBEPXHEBOrO iHTerpana Apyroro
poay.

3aHATTA 22.

MoaynbHa KOHTpobHa poboTa.

6. CamocriitiHa poboTa cTyaeHTa
CamocriitHa po0oTa cTyneHTiB (3araiibHa TpuBaiicTb 60 rogun) momnsrae y:

CamocTiitHOMY omnpaIffoBaHHi JIeKIiifHOrO Marepiaiy (B po3paxyHky 0,46 ronmuHa Ha | ToAMHY JEKIIHHUX
3aHSTh) — BChOro 21 roauH

[TigroToBIii 10 MpakTUIHUX poOiT— Bchoro 15 roamu
ITigrorosui 1o MKP - Bcroro 3 roanu
BukoHaHH1 po3paxyHKOBOi poOOTH — BCbOTO 6 FOJIMH

[linrotoBmi 10 CEeMECTpPOBOrO0 KOHTpOIK — ek3ameHy — 30 roauH. Buam camocTiiiHOi poboTH —
OTpAIIOBAHHS JIEKIIHHOrO Marepially, MiAroToBKa A0 ayJUTOPHUX 3aHATh, PO3B’SI30K 3ajad, BUKOHAHHS
PpO3paxyHKOBOi poOOTH (pO30MBAETHCA HA JIBl YACTUHU BIJIMOBIIHO 10 CEMECTPOBUX IJIAHOBUX aTECTaIlii).

MoniTMKa Ta KOHTPOb
7. MNoniTMKa HaBYaNbHOI AUCLUNAIHU (OCBITHBOrO KOMMOHEHTA)

HNotpumanns nonoxkedb «Komekcy gecti KIII im. Iropst Cikopebkoroy» (po3aimm 2 Ta 3)
CmiBrparis CTy/ICHTIB Y pO3B’s3aHHI TPOOIIEMHUX 3aBJaHb JO3BOJICHA, ajie BIAMOBII KOKHHUMA CTYJIEHT

3aXHUIlae cCaMOCTiHO. B3aeMoiist CTyIeHTIB Mij Yac iCIIUTY KaTerOpUYHO 3a00pOHSETHCA 1 OyIb-AKa Taka
TUSTEHICTD Oy/1e BBAXKATHUCS MOPYIICHHSIM aKaJIeMidHO1 JOOPOUECHOCTI 3T1THO MPUHIIUITB YHIBEPCUTETY
11010 aKaJIeMIvyHOT JOOPOYECHOCTI. Y 3BHYafHOMY PEKHUMIi pOOOTH JICKIIIi Ta MPaKTUYHI 3aHATTS
MIPOBOJATHCS B Ay IUTOPISAX. Y 3MIIIAHOMY PEXKHUMI JICKITIT Ta TPAKTUYHI 3aHATTSI POBOISITHCS Yepe3
maTdopmu aucTaHiiitHoro HapdaHHs Cikopcbkuii, Meet, Zoom To1io.

8. Bugu KOHTPOJIIO Ta pEUTUHIOBA CUCTEMA OLLIHIOBaHHA pe3y/ibTaTiB HaBYyaHHA (PCO)

IToToYHMII KOHTPOJIb: EKCIPEC-ONMUTYBAHHS, OINUTYBAaHHS 3a TEMOK 3aHATTs, HanucanHa MKP,
BUKOHaHHs PP.

KanengapHuii KOHTPOJIb: IPOBAIUTHCS ABIYl HA CEMECTpP SK MOHITOPHHI IMOTOYHOTO CTaHY BUKOHAHHS
BUMOT cujalycy.

CeMecTpOBHIA KOHTPOJIb: €K3aMEH

PeATUHroBa cMcTemMa OLiHIOBAHHA

MoTOYHMI Ta NigCYMKOBMI (CTapTOBMIA) iHAMBIAYAaNbHUIN penTUHIM cTyaeHTa (R.) BM3Ha4aloTbCA Ha
ocHOoBi 50-6an1bHOT WKanu OLiHIOBAaHHA 32 GOpMYIOL0:

R.=R, + Ry + Ryp + Rpyrp

1. KpuTepinn HapaxyBaHHs 6anis
1.1. Poboma Ha NpaKMUYHUX 3QHAMMAX
- aKTMBHa TBOpYa pobota — 0,7 6anu;

- nnigHa poboTta—0,5 6an;
- nacmsHa pobota — 0 6anis.



1.2. BUKOHAHHSA pO3paxyHKoeoi pobomu

- TBOpYe BUKOHaHHA poboT — 25 Hanis;

- poboTy BUKOHAHa 3 He3Ha4YHUMM Hegonikamu — 20 6anis;

- poboTy BUKOHAHO 3 NEBHMMW NOMUIKamn — 15 6anis;

- poboTy He 3apaxoBaHO (3aBAaHHA He BUKOHaHe abo € rpybi nomunkn) — 0 6anis.
2.3. Ekcnpec KoHmposs no 1 6any;
2.4. ModynbHa KoHMposabHa poboma 5 6anis.

2. YMOBM MO3WUTUBHOI MEPLIOro KaJieHAapHOro KOHTPO/ € po3B’si3aHHA He meHwe 50 % ekcnpec
KOHTPO/1t0. YMOBO NO3UTUBHOTO APYroro KaJeH4apHOro KOHTPO/0 € po3B’A3aHHAHE He meHwe 50
% eKcnpec KOHTPOI0.

3. YMOBOI O0OMNYCKY A0 eK3aMeHY € CEMECTPOBUI PENTUHT He meHLe 60 %.

4. EK3ameHaUiiHWI 6ineT CKNapaeTbca 3 2 TEOPETUYHMX Ta 4 NPAKTUYHMX 3aBAaHb, Ha NiArOTOBKY
BiABOAMTBLCA 2 TOAMHU , EK3aMeH NPOBOANTLCA Y 3MiLaHi popmi.

— «BiAMiHHO», NoBHa BiAnoBiab, He meHwe 90% noTpibHOI iHPpopmaLlii, WO BWMKOHAHa 3rigHO 3
BMMOramm A0 PiBHA «yMiHb», (NOBHe, 6e3noMuaKoBe po3B’A3yBaHHA 3aBAAHHA);

— «pobpey, 4OCTaTHLO MNOBHA BiANOBiIAb, HE MeHLWe 75% noTpibHoi iHpopmalL,ii, o BUKOHAHa 3riAHO
3 BMMOraMm A0 piBHA «yMiHb abo € He3HauyHi HeToyHOCTi (NoBHe pPO3B’A3yBaHHA 3aBAAHHA 3
HEe3HaYHUMM HETOYHOCTAMM);

— «3a/10Bi/IbHO», HE MOBHa BiAgnNoBiab, He MmeHwWe 50% noTpibHOI iHpopMalliil, L0 BUKOHAHa 3rigHO 3
BMMOraMmM [0 «CTEPEOTUNHOro» pPiBHA Ta AefAKi NOMWAKM (3aBOAHHA BMKOHAHE 3 MEeBHUMU
HeaoNiKamu);

— «He3aaoBiNIbHOY, BiANOBiAb He BiANOBIAaE yMmoBam A0 «3a40BinbHO» — 0 banis.

Tabnuist BIAMOBIAHOCTI pEHTUHTOBUX OB OI[IHKAM 3a YHIBEPCHUTETCHKOIO MITKAJIOKO:

Kinbkicme 6anie OuiHka
100-95 BiagmiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a40BiNIbHO
64-60 JoctaTHbo
MeHwe 60 He3afoBinbHO
He BMKOHaHi ymOBM A0MNYCKY He gonyuwieHo

9. [OopaTtkoBa iHpopmauis 3 gucumnnniHm (OCBITHbLOro KOMNOHEHTA)

= [IUTaHHA, WO BUHOCATLCA HA MOAY/bHY KOHTPOJIbHY PO60TYy (abo Ha TemMaTWyHi KOHTPOJbHI
pob6oTn) HaBedeHO y [loaaTky A;

= [IpuKnag 3aBgaHHA 4NA Po3paxyHKOBOi poboTn HaseaeHo y JoaaTKy b;

= [IMTaHHA, WO BUHOCATLCA HA €K3aMeH i NPUKNa4 ek3ameHauiHoro binety HaseaeHo y JoaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucumnaim (cunabyc):
CknageHo foKTop ¢i3.-maT. HayK, npodecop, Nopbadyk Bonogmummp MupocnaBosmy
YxBaneHo kadezpoto mateMaTUiHOT di3MKn Ta audepeHUianbHUX piBHAHb (NpoTokon Ne 9 Bia 26 yepsHs 2026 p.)

Noroa)eHo MeTtoaunuHoto Komicieto HH IM3 im. €. O. MaToHa (npoTtokon Ne 8/26 sig, 25 yepsHsa 2026 p.).



Oopatok A

Ha moAaynbHY KOHTPOIbHY BUHOCATbLCA 3aBAAHHA 3 TAKUX TEM :

Tema 1.1. Metoau oOUMCIICHHS] BU3HAYCHOTO 1HTETpaia.
Tema 2.1. Audepenuianbhi piBHIHHES 1-T0O TOPSIKY.
Tema 2.2.JludepenuianbHi piBHSIHHS 2-TONOPSAKY.
Tewma 3.1. Hucnosi psiau.

Tema 3.2. @yHKIIOHAIBHI PAIU.

Tewma 4.1. IlongiitHuit iHTETpaIL.

Tema 4.2. ITotpiitHuii iHTETpaL.



AopaTtoK b

MpuKknag 3aBaaHHA ANA Po3pPaxyHKOBOI poboTtu
1. OO6yucnutH :

Y3
Jgx-cos?x dx

2. O0YUCIUTH :

2.  3naiitu wiomy ¢irypu 06MeHOi KDHBHMH:
y=x%, y=4x.
3. 3HailTH JOBXHHY IyTH KPUBOI :
y? = (x+1)2, 0<x<3.
4. 3nHailTu mioiry noBepxHi o0epTaHHs KPUBOT :
X = a cost, y = bsint (0x)
5. OO6uucnutu 06’eM ¢irypu o6epTaHHS KPUBOI :
p=ae?, 0<¢p<m.
6.  3Haiitu neHTp Bary, Girypu 00beKEHOI acTPOiIor0, IO JICKHUTH y MEPIIOMY KBaJIpPaHTI:
{x = a cos’t
y = a sin3t
7.  3HaiiTH 3arajJbHUNA PO3B’A30K
a) tgx-sin?ydx+ cos?x-ctgydy =0
b) x - Z—z—yz x2+y?
c) y' +2xy= xe ™"
d xy' —yinx+y=0

8.  3maiiru 3aranpHuii po3s’A30K
a) x3y" +x%y' =1
b) ¥y +2y(»y')° =0
c) y'" =2@" —1)ctgx

9.  3maiity po3B’ 30K :
a) y'+y=14e"; y(0) =4, y'(0) =-3
b) y" + 4y’ + 4y = e **Inx
c) y'—=2y' =2e*; y(1)=-1,y'(1)=0;

10. 3HaiiTu 3arajdbHUN PO3B’A30K CHCTEMHU
{x’ =y + 2et
y' =x+ t?



11. ocniguryu Ha 36ixKHICTS :
(00

142"
2,

n=0

12. ocniguryu Ha 36iKHICTS :

[00]
1
En-sm—
n

n=1
13. ocnigury Ha 36iKHICTS :
[0 0]
D
n-n?(n+1)
n=1
14. Jocnigury Ha 36iKHICTS :
oo _1q1\n+1 2n+1
15. 3maiitn inTepBan 36ixKHOCTI psY
n(n+4)
n=1

16. Posknactu y pang ®@yp’e Ha iHTepBani 27.

f(x) = 2x — x?
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AopaTtoKk B

MuTaHHA, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOIb:

Cymu [lapOy BepxHi Ta HWXKHI, IHTeTrpajbHa CyMa, iX BIACTHBOCTI.

OCHOBHI BJIIACTHBOCTI BUHAYEHOTO iHTETpasa (JIHIHHICTB).

Teopema npo iHTETPOBHICTH HENMEPEPBHOI PYHKIIII.

Teopema npo HEBIAEMHICTH IHTETpaITy BiJl HEBIIEMHOT (DYHKIIII.

Teopema mpo mepecTaHOBKY MEX IHTETpYBaHHSI.

Teopema npo aAUTUBHICTH IHTErpally 1O iHTEpBaTY.

Teopema mpo OLiHKY BU3HAYEHHOT'O 1HTETpaIy.

Teopema npo cepeaHe 3HAUECHHS TSI BUSHAYCHHOTO IHTETpaTy.

BrnacTtuBocCTI 1HTErpana i3 3MIHHOIO BEPXHEIO MEKEIO.

®opmyna Hrorona-JleiOHina.

3acTocyBaHHSI BU3HAUEHOT'O 1HTErpasia 0 00YMCIIEHHS IUIOII JIOCKUX (Iryp B pI3HUX CUCTEMAax
KOOp/WHAT.

3acTocyBaHHSI BA3HAUEHOT'O 1HTErpasia 10 O0UMCICHHS JOBXUHU Iy KPUBOi B PI3HUX CHUCTEMaxX
KOOp/WHAT.

3acTocyBaHHSI BA3HAUEHOT'O 1HTErpasia 10 o0uuciIeHHs 00eMy (irypu oOepTaHHs B Pi3HUX
crcTeMax KOOp/AWHAT.

3acTocyBaHHS BU3HAUEHOT'O 1HTerpasia 10 00UMCICHHS TUIOIII MOBEPXHI 00epTaHHS B PI3HUX
crcTeMax KOOpAWHAT.

3acTocyBaHHS BU3HAUEHOT'O 1HTEerpasia 10 o0uHciIeHHs! 00eMy (irypu dyepes IUIOILy HOMepeuHOro
nepepisy.

3acTocyBaHHS BU3HAUEHOT'O 1HTErpasia 10 O0UMCICHHS CTATUYHUX MOMEHTIB KPUBHUX Ta IJIOCKUX
iryp.

3acToCcyBaHHS BU3HAYCHOTO IHTETpaIa 0 OOYMCICHHS MOMEHTIB 1HEPIlil KpUBUX Ta TUIOCKHUX
iryp.

3Hax0/PKEHHS KOOPJMHAT IIEHTpa Mac KpUBOi Ta IJI0cKoi (pirypu, reopemu I'ynpaeHa.
[TonsaTTs mudepeHIiaTbHOTO PIBHAHHS, PO3B’ I3KYPIBHIHHS, 3aTraIbHOTOPO3B’ SI3KY,
3arajbHOTOIHTETpalTy.

PiBHsHHS, IO TOMYCKAIOTh PO3IJICHHS 3MIHHUX, TPUKIIA].

OnHopiaH1 PIBHSIHHS PO3B’ I3YBaHHSI OJTHOPITHOTO PiBHSHHSL.

PiBHSAHHS 1110 3BOJATHCA IO OJHOPIIHUX.

JliniliHe pIBHSIHH MEPIIOTO MOPAJIKY, 3HAXOKCHHS 3araJIbHOr0 pO3B’s3Ky METOOM Bapiarii
MOCTIHHOIO.

Po3B’s13yBaHHS IHIHHOTO PIBHSHHS 3aMiHOIO.

PiBHsHHS B MOBHUX IudepeHItiaiax .

PiBusiHHS Bepnyoi.

PiBHSHHS N-TO MOPAIKY 3arajibHUI po3B’ 30K PIBHIHHSA, TEOpEMa Ipo

ICHYBaHHS Ta €IMHICTh PO3B’sI3Ky 3amaui Kori.

PiBHSIHHS 1110 JOITyCKAIOTh NOHMKEHHS MOPSIIIKY.

JliniiiHe piBHSHHA N-TO MOPSAKY, GyHIaMEHTaIbHA CUCTEMa PO3B’ A3KiB.

[IpencraBieHHs 3arajibHOrO PO3B’A3KY JIHIMHOTO HEOAHOPITHOTO PIBHAHHS, BU3HAUHUK
Bponcekoro.

[IpencraBieHHs 3arajlbHOIO PO3B’A3KY JIHIHHOTO OJJHOPITHOTO PIBHSHHA 3 HOCTIHHUMHU
KoedilieHTaMu.

3HaxXO/PKEHHS 3arajJbHOT0 PO3B’ 3Ky JIHIMHOr0 HEOTHOPIAHOTO PIBHSAHHS 13 CIIEL[IaJIbHOIO MTPABOIO
YaCTUHOIO.

3B’S130K MIXk PIBHSHHAM N-TO MOPSAAKY 1 CUCTEMOIO N PIBHSAHD MEPILIOTrO MOPSJIKY.
Po3B’s13yBaHHS CUCTEMHU JIIHIHHUX PIBHAHb METOJIOM IOCIITOBHOT'O BUKIIOUEHHS.
Po3B’s13yBaHHS CUCTEMU JIIHIHHUX PIBHSAHb MATPUYHUM METOOM.

O3HaueHHs CyMH psily, He00X0/1HA YMOBa 301KHOCTI psiLy.

JloBecTH po301KHICT TAPMOHIYHOTO PSILY.

VY3aragbHeHUH TrapMOHIUHUH psijl, JOBECTH HOro 301KHICTh Mpo>1 1 po30ikHICTh pH a<].
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Psinu 3 nogaTHIME YieHaMu MOPIBHSUTbHA O3HAKA 301KHOCTI Y (hopMi HEPIBHOCTI.
[NopiBHsIbHA 03HAKA 301KHOCTI sy Y GOpMi €KBIBaJICHTHOCTI.

Osnaka [lamam6epa.

PangukansHa o3naka Komri.

Inrerpanbua o3naka Kormi.

Psiu 3 MOBUILHUMU WiIEHAMH, TOHATTS a0COIOTHOT Ta YMOBHOI 301’KHOCTI, JJOBECTH 3015KHICTh
pany JleitOnums.

O3naxa JIeiiOHuIs YMOBHOT 301KHOCTI.

OyHKIIOHATBHI PN 3HAXOKEHHS iHTepBaITy 301KHOCTI (PYHKIIOHAIBHOTO PSITY
. CrerieneBi ps , pajiyc 301KHOCTI cTenieHeBoro psay dopmyia Komri-Anamapa.
Psamu @yp’e 2m nepioguuHux (yHKIIN, 3HAXOHKEHHS KOS(DILIE€HTIB.

BrnactuBocti koedimieHTiB Dyp’e.

YmoBu 30ibkHOCTI psimy Pyp’e, Teopema upuxie.

[TonBiitHMI 1HTErpa O3HAYEHHS, FTEOMETPUYHUIN 3MICT MOJIBINHOTO  IHTETrpaity
[ToBTOpHUI 1HTErpas 3B’ 430K 3 MOJABIMHUM IHTETPAJIOM JOCTATHS YMOBA MEPEXOTY /10 TOBTOPHOTO
1HTEerpay.
BractuBoCTI MOABIMHOTO IHTETpAITY.

Teopema npo OIiHKY MOJABIHHOrO IHTETPAITy.

Teopema npo cepesiHe 3HAUEHHS IS TOABIHHOIO IHTETpaly
3amiHa 3MIHHUX B [TO/IBIITHOMY 1HTEerpaJi, sikoOlaH Mepexoy.

Teopema npo 3amiHa 3MIHHUX y NMOABIMHOMY 1HTErpai, mepexiJ A0 NOJISPHOI CUCTEMH,
SxoOiaH nepexo/ly, y3arajibHeHa MOJIsipHa CUCTEMa KOOPAUHAT.
3acTocyBaHHSI MOABIHHOTO IHTErpaly A0 O0YHMCIEHHS IUIOIII IJI0CKOi (irypu, 00’ emy dirypu,
TIJTONII TTOBEPXHI .
3acTocyBaHHsI MOABIHHOTO IHTErpajly A0 3aJa4 MEXaHIKH (CTAaTUYHUNA MOMEHT, MOMEHT 1HEepIIii,
IIEHTP MacH IJI0CKOi Girypm).
[ToTpiitHuii iHTErpas o3HaueHHs, TeopeMa nMpo iCHyBaHHS MOTPIHHOTO IHTErpally, Mepexiy 10
MTOBTOPHOTO 1HTErPyBaHHS.
OCHOBHI BJIaCTUBOCTI IMOTPIHHOTO 1HTETpaTy, TEOPEMH MPO OILIHKY Ta MPO CEPETHE 3HAYCHHS.
3amiHa 3MIHHUX B IOTPIMHOMY 1HTETpaIi, MWIIHAPUYHA Ta chpepruyHa CUCTEMU KOOPAUHAT SIK0O1aH
MepPexoy.
3acTocyBaHHS MOTPIHHOTO IHTETpATTy 10 00YMCICHHS 00’ €My Ta 3a7a4 MEXaHIKH.
KpuBosiHiifHH 1HTETpas MO qy31 03HAYEHHs, OOYMCIICHHS HOro B Pi3HUX CUCTEMaX KOOPJAWHAT.
3acToCcyBaHHS KPUBOJIIHIHHOTO 1HTErpalTy 1O Ay3i 10 3a]1a4 MEXaHIKH.
KpuBomniniiitHuii iHTErpaji no KOOpAUHAaTaM, OOUHUCICHHS HOT0 B INIOCKOMY Ta POCTOPOBOMY
BUIIAJIKY .
3HaXOHKEHHS IO 32 IOMOMOT'0K KPUBOJIIHIHHOTO 1HTErpay.
YMOBH HE3aJICKHOCTI KPUBOJIIHIHHOTO IHTETpaJly BiJl KOHTYpa IHTErPYBaHHS.

®opmyna ['pina.
®opmyna CTokca (3 TOBEICHHSIM).
®opmyna OcTporpaacbkoro (3 JOBEICHHSIM).
ITosst, mowusitts rotF,divF,coninoinanbHICTh, TOTEHIIATBHICT BEKTOPHOT'O MOJIS, OCTATHI YMOBH
MOTEHII1aILHOCTI Ta COJEHOINANbHOCTI oIS, popmyrna OcTporpaachbKkoro y BEKTOpHiil Gpopmi.



MpuKknag eksameHauitHoro binety

HALIIOHAJIBHUM TEXHIYHUU YHIBEPCUTET VYKPATHU
«KHUIBCHKUM ITOJIITEXHIYHUN IHCTUTYT
imedi II'OPS CIKOPCBEKOI'Oy»

PiBenp BUIOI OCBiTH — epmuii (6akagaBpChKUN)

CnenianpHicTh — G8 «MaTepiaio3HaBCTBO»

OcsitaBO-TIpO(eciitHa mporpama «HaHOTEXHOIOT1i Ta KOMIT FOTEPHHIA AU3aiH MaTepialiBy»
HapuanpHa qucuuiutina — «Buma maremaTuka. Yactuna 2. [HTerpanbHe YicieHHs Ta U epeHIianbHi
PIBHSHHS»

EK3AMEHAIINHWUHA BIJIET Ne

1. Teopema mpo 3aMiHa 3MIHHHUX YV HOJBIHHOMY IHTErpAJIl, IEPEXLT A0 HOIIPHOI CUCTEMHU
KOOpPJIMHAT.

2. JludepeHiiaabHl PIBHIHHS N-TO IOPSJIKY, 3araJIbHUN PO3B A30K PIBHSIHHS, TEOpEMA
IO 1ICHYBAHHSI Ta €IUHICTD po3B’a3Ky 3aaa4i Korii.

3.3amaui

3aTBep/HKEHO Ha 3acilaHH1 Kadeapu MareMaTH4HOl (i3UKH Ta JUQepeHiialbHIX PIBHIHb
IMporokom Ne  Bim« __» 202 p.

3aBimyBay kadeapu
Bonoaumup [Nopbauyk

1. 3maift oty Qirypu oOMexeHo :
p=4sin’2¢p
2. 3HaiiTi po3B’ 130K 3aaaui Komri:

y' =6y +9y =9x*+2;y(0) =1 y'(0) =3
3. JocaiguTy Ha 301KHICTD PSII:

= n+1
Z6n3—3

n=1

4. Posknactu B psg Dyp’e :

y = x — 1 Haintepsaii [0, 27]
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