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

Em6nema
Kadeppu(sa

HaABHOCTI)

Kadeppa matemaTtuuHoi
$isnku Ta gudepeHuianbHUx
piBHAHDb

BULLA MATEMATUKA. YacTtuHa 2.

IHTEFPAZIbHE YUCNNEHHA TA AUPEPEHUIA/TbHI PIBHAHHA
Pob6oua nporpama HaB4YanbHOI ancuunaiim (Cunabyc)

PiBeHb BULW,0i OCBiTH
Fany3b 3HaHb
CneuianbHictb
OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYaHHA

PiK niarotoBKu,
cemecTp

O6car aucuunninm

CemecTtpoBuii
KOHTPO/1b/ KOHTPOANbHI
3axogm

Po3knap 3aHATb

MosBa BuKnapaHHA
IHpopmauia npo
KepiBHMKa Kypcy /
BMKNagadiB

Po3milLeHHA Kypcy

PeKBi3anTMHaBYa/IbHOI AUCLUNAIHM

Mepwuli (6akanaspcokuii)

G IHyceHepis, BupobHuymeo ma 6ydisHuymso

G 8 Mamepiano3Hascmeo

HanomexHosnoeii ma komn’rtomepHuli duzatiH mamepianis

HopmamueHa

oYHa(0eHHa) (AucmaHyiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwa mamemamuka. YacmuHa 1. ugepeHyiansHe YucneHHA ma nixiliHa anzebpa,
1 Kypc, secHAHUli cemecmp

Buwa mamemamuka. YacmuHa 2. IHmezpaneHe YucaeHHA ma oughepeHyianoHi
PIBHAHHA

2 Kypc, oCiHHili cemecmp

Buwa mamemamuka. YacmuHa 3. Teopis limosipHocmeli ma mamemamuy4Ha
cmamucmuka

16 kpedumie/480 200uH:

YacmuHa 1: 7 kpedumu/210 200uH: nekyii — 46 200; npakmuyHi 3aHAmMms 60 200;
CPC - 96 200;

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

YacmuHa 3: 4,0 kpedumu/120 200uHu: nekyii — 36 200; npakmu4Hi 3aHamms — 36
200; CPC — 48 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

YacmuHa 3: EkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHcoKa

JlekTop:

lfopbauyk Bonogmmmp MupocnaBoBumY, AOLEHT Kadeapn maTeMaTUYHOI Gi3uKKM Ta
pndbepeHuianbHUX piBHAHb PM®, noKTOp di3.-maT. HayK
v.m.horbach@gmail.com

MpakTnyHi / CemiHapcbKi:

Cnisak HOniaBonogmmunpisHa, spivak julia@ukr.net

Campus

MporpamaHaBYaNnbHOI AUCLUNAIHN

1. OnucHaBYanbHOI gUcUUNAIHK, il MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

He 3Baxxaroum Ha Te, 10 MaTeMaTHKa 3apoaWjiach Ha CBITAaHKY pO3BUTKY UIMBLM3aIii 1 €

byHIaMEHTAIBHOIO HAYKOIO, 110 BUBYAE TOHATTS, OJICpKaH] MIJITXOM aOCTpaKIIii sIBUI] PEaIbHOTO CBITY,

BOHA IIOCTIHHO PO3BUBAETHCS

1 OHOBJIIOETHCS. TakUM OHOBJIEHHSIM CBOIO 4acy CTajo BIIKPUTTS



IuQepeHIiaTbHOr0 1 1HTErpalbHOTO YHCICHHS, M0 AaJ0 TOIITOBX 10 (hOpMyBaHHS HOBOTO PO3ILITY
MaTeMaTHKH, 10 SIKOi YBIHIIIM Teopis Au(epeHliaJbHUX PIBHAHB, Teopis (yHKIH, aHamiTH4YHA Ta
mudepeHiiitna reoMerpis Tomo. ChOTOAHI BHIA MaTeMaThka € e(EeKTHMBHHM 1HCTPYMEHTapieM
JOCIIJIKEHb Y IPUPOIHUYNX 1 TEXHIYHUX HayKaX, KU 3a0e3redye iX HeBHMHHUN PO3BUTOK. Y TEXHIYHUX
yHIBEpCUTETax BUKJIAAaHHS TUCIUILIIHN Buiia MmatemaTrka € 000B’I3KOBHM, TaK SIK CIIOHYKAa€ CTYACHTIB
JIO PO3BUTOK iX 1HTEJEKTY 1 3[aTHOCTI JI0 JJOTIYHOTO MHCIICHHSI, PO3B’SI3aHHS CKJIATHUX CIICIaIi30BaHUX
3a/1ay Ta MPAKTUYHUX MPoOJeM MpodeciiHOl TiSIIBHOCTI Y HOBITHIX TEXHOJIOTISIX Ta KOMIT FOTEPHOMY
JIU3aiiHl MaTepiaiiB, YMiHHS BHKOPHUCTOBYBAaTH METOAM MATEMaTHYHOTO aHami3y Ta JudepeHIliaTbHUuX
PIBHSIHB B IH)KEHEPHUX pO3paxyHKax.
MeToro HaBYaIbHOIT AUCHUILTIHU € (POPMYBaHHS y CTY/ACHTIB iHTETPaIbHOI KOMIIETEHTHOCTI — 34aTHOCTI
JI0 JIOT1YHOTO MHCIJIEHHS, (pOpMyBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BHTOK iX IHTENEKTY 1 3Mi10HOCTEH;
3IaTHOCTI pO3B’A3yBaTH CKJIA/IHI CIeNiali30BaHi 3a7a4i Ta IPaKTU4HI IpoOIeMu
MpeameTom BMBYEHHA AUCUMNAIHM € METOAM Ta ANrOPUTMM PO3B’A3yBaHHA 33434 HA 3aCTOCYBAHHA
BM3HAYEHHOrO iHTErpasa A0 reoOMeTpuUYHUX Ta OisMYHMX 33a[ay, MEeTOAM 3HAXOAXKEHHSA PO3B’A3KiB
andepeHLianbHNX pPiBHAHb OCHOBHWUX TUMIB, METOAM A[OCAIAMEHHA Ha 36iKHiCTb  4YMCNoBUX Ta
bYHKLIOHANbHMX pAQIB a TakoXk paais Pyp’e, 06UYMCNEHHA KPATHUX, KPUBOJIHIMHMX Ta NOBEPXHEBUX
iHTerpanis, 3aCToCyBaHHA iX A0 Pi3UYHUX Ta NPUKNAAHMX 33434 3 cnewianisauil.

MerToto ancumnniin Builia matemaTtnKa € popMyBaHHA y CTYAEHTIB TaKUX NPOrPaMHUX 3araibHUX
KOMMNETEeHTHOCTe fK:
K3.01 3gaTHicTb A0 aBCTPAKTHOrO MUCNEHHSA, aHaNi3y Ta CUHTe3y
K3.03 3paTHiCTb BUMTMCA Ta OBONOAIBATU CYH4AaCHUMM 3HAHHAMM
K3.05 3gaTHicTb NpuitMaT 06rpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpautoBaT¥ aBTOHOMHO
KC.01 3paTtHicTb 3acTocoByBaTW BiAMNOBiAHI KinbKiCHI MaTemMaTWuHi, i3nYHi | TexHiYHi meToaMm i
Komn'toTepHe nporpamHe 3abesneyeHHA A1A BUPILLIEHHA iH}KEeHEepPHUX MaTepiaso3HaBYMX 3aBAaHb
B pe3ynbTaTi HaBYaHHA CTYAEHT NOBUHEH BMIiTM 0OYMCAIOBATM BU3HAYEHWI iHTErpan pPisHUX TUMIB,
HEeBNACHI iHTerpasaM nepLoro Ta Apyroro poay. YmMitm 3Haxoautu po3s’asku gudepeHLuiasbHMX PiBHAHD
OCHOBHMWX TUNiB, 0OUYMC/IIOBATU KPaTHi KPMBOIHINHI Ta NOBEPXHEBI IHTErPaNN YMIiTU iX 3aCTOCOBYBATH A0
di3nyHMX 3agay Ta 3agad 3 cneuianisauii. JocnigrKyBaTu Ha 30iXKHICTb YMCAOBI pAAM Ta 3HAXO4MTU
iHTepBanu 36iXKHOCTI paais, po3knagatn B pag Pyp’e dyHKuji. JocnigxKyBaTn CKanapHi Ta BEKTOPHI nonsa
Ta 3aCTOCOBYBATU OTPMMAHI 3HaHHA Y podeciitHOT AISTBHOCTI Y HOBITHIX TEXHOJIOTISX .
MporpamHi pesynbTatv HaBYaHHA
MPH 2 3HatM Ta BMiTM BMKOPUCTOBYBATM 3HAHHA (PYHAAMEHTANbHUX HAYK, WO JieXaTb B OCHOBI
BiZINOBIAHOI creLjiani3aLlii maTepia/Io3HaBCTBA, Ha PiBHI, HEOBXiAHOMY ANS AOCATHEHHA IHLWKNX pe3y/bTaTiB
OCBITHbOI Mporpamm.
MPH 7 Bonoaitm HaBM4YKaMM, AKi A03BOJIAIOTb MNPOAOBXKYBATU BYUTUCA i OBOMOAIBATU CyvYaCHUMMU
3HaHHAMM.
MPH 18 Buasnatn, dopmyntoBaTH i BUpilLyBaTM MaTepia/io3HaBYi 3aBAaHHA BiANOBIAHO A0 cnewiasbHOCTi;
PO3YMITU BaXKAUBICTb He TeXHIYHMX (cycninbcTBo, 340poB’A i 6e3neka, OXOPOHA HABKOJIULWIHBLOIO
cepenoBuLLLa, EKOHOMIKA, MPOMUCNOBICTb) OBMEKEHD.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/OrYHIA CXeMi HaBYaHHA 33
BigNoBigHOI0 OCBITHLOIO NPOrpPamolo)

Oucumnaida «Buwa matemaTMka» 4YacTMHa 2. BMKAALAETbCA Ha 6asi yacTMHM1. Ta NOBHOI cepegHboi abo
cepeaHboi npodeciiHoi OCBiTH.

€ OCHOBOW AN BUMBYEHHS HOPMATUBHUX AMCUMMIH UMKAY 3arafbHoi i npodeciMHol niarotoBKM. 3HaHHSA
OTPMMaHI Nig, 4Yac BMBYEHHA AUCUMNAIHM MOXKYTb OYTU BMKOPMUCTaAHI ANA PO3PaAXYHKIB Yy KypcoBMX Ta



OUNNOMHUMX poboTax Ta mpoeKkTax. AucumnniHa € cknagosoto GopMyBaHHA iHTErpasbHOI KOMMNETEHTHOCTI
nepworo (6akanaBpcbKoro) piBHA BULLOT OCBITH.

3. 3micT HaBYaNbHOI AUCUMUNNIHU

Po3nin 1.Buznavennii inTerpan

Tema 1.1. Metoau o0unciIeHHs] BU3HAYEHOT'O iHTErpaa.
Tema 1.2. HeBnacHi iHTETpay.

Po3ain 2./IndepennianbHi piBHIHHS.

Tema 2.1. ludepenuianbui piHSHHS 1-TO TOPAIKY.
Tewma 2.2.JIucdepenmiansHi piBHAHHS 2-TOMOPSAAKY.
Tewma 2.3./Iucdepenmianti piBHIHHS BUCOKOTO TIOPSIKY, CHCTEMH AU()epEeHITIaTbHIX PiBHSIHD.
Poznin 3. Paam ta psagn @yp’e.

Tema 3.1. Yucnosi psam.

Tewma 3.2. OyHKITIOHATBHI PSAAM.

Tema 3.3. Pagu @yp’e.

Po3nin 4. KpaTni inTerpanu.

Tewma 4.1. IloagsiitHuii iHTErpaUI.

Tewma 4.2. IloTpiiiHnii iHTETpa.

Po3nin 5. KpusoJiniiini Ta moBepxHesi iHTerpasiu.
Tema 5.1. KpuBoiHIHHHUN iHTETpaJI MEPILIOTO POLY.
Tewma 5.2. KpuBomiHIHHUN iHTETpa IPyroro pomay.
Tema 5.3. [loBepxHeBuU 1HTErpaj MEPIIOTO POLTY.

Tema 5.4. [loBepxHeBuUl iHTErPa JPYroOro poay.

4. HasuanbHi matepianu Ta pecypcum

OcHoBHa JiiTepaTypa

1.  y6osuk B.II. Buma maremaruka: HaBu.moci6./ ly6osuk B.I1., FOpuk I.I. —K.: A.C.K., 2005. — 648
c.

2. TI'pumamox B.II. Buma marematuka: ¥ 2 4.: HaBd4. moci6. / I'pumamrok B.I1., Kyxapuyxk M.M.,
Scincekuii B.B. — K.: Binmoi, 2004. — 4. 1. - 376 c.

3. MeroauuHi BKa3iBKH J0 BUKOHAHHS PO3paxyHKOBOi poOoTH Ha TeMy “BusHauenuii iHterpan” Yki.
['opbauyk B.M., Menbuuk A.®., - K. : KIII, 1992, - 20 c.

4.  Bwuma matemaTHka yacThHa 2 YucioBsl, pyHKLIOHAIBHI psiau Ta psau Dyp'e Ykiagaui B.M.
['op6auyxk, 10.B. CriBak , K. :KIII, 2024 — 61 c.

5.  Jly6osuk B.II. Buma maremaruka. 36ipHuK 3anad: HaBu.noci6./ ly6osuk B.IIL., FOpuk LI. — K.:
A.CK., 2005. - 648 c.

Jlooamkoea nimepamypa

1. HoporosueB A.f. Marematnunuii anani3z yactuuu 1,2. — KuiB “JIubigs”, 1993.
HaB4YyanbHUI KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYaJIbHOI AUCLMNAIHU(OCBITHbOro KOMMOHEHTA)

5.1. Jlekuii (46 zo0unu)
Jlexris 1.
Busnauenuii interpan. O3HaueHHs, TeopeMa ICHYBaHHS, BJIACTUBOCTI.IHTErpan i3 3MiHHOIO BEPXHBOIO
rpanuiero. Teopema npo cepesHe.
Jlexuris 2.
Metoau o04HCIeHHS BU3HAYEHOTO 1HTerpaa.
Jlexaris 3.
Hesnachi iaTerpanu. HemnacHi iHTerpamu 1-ro ta 2-ro pomy. Kputepiit 30ikHOCTI. JlocTaTHI O3HAKH
301KHOCTI.
Jlexuis 4.
3Buuaiini nudepenuianeHi piBasHHA ([P). 3agayi, sixi npuBoaars 10 JIP. OCHOBHI 03HAUYEHHS 1 OHATTSL.
Teopema icHyBaHHs po3B’ 3Ky 3amadi Komri. [IP i3 BiqOKpeMIIOBAaHUMU 3MIHHUMHU.



Jlexiris 5.

P sxi 3BogsTees 1o [P i3 BimokpemmtoBanumu 3miHHUMEA. OgHopiani [IP. [eski cnemianpai tunu JIP.
Jliniiini AP 1-ro nopsiaky. AP bepnymmi. JIP Pikkari. JIP B moBHUX nudepeHIiianax.

Jlexitist 6.

JP Cnemianpai tumu JIP 2-ro mopsaky. JliHiHMA nudepeHIiiHUA omnepaTop Ta HOro BIACTHBOCTI.
@dyHIaMeHTallbHA CUCTEMA PO3B’SI3KIB.

Jlexuis 7.

JliniliHi omHOpigHI audepeHIiaabHi PIBHAHHA 13 cTaMMH KoedimieHTamu 2-ro mnopsaaky.CTpykrypa
3arajbHOTO PO3B’A3KY JiHIMHUX oxHOpiaHKuX JIP 13 cTamumu koedimientamu. Jliniiai Heoanopiaai AP i3
CTaJTMMH KOe(illieHTaMH 13 CIEI[IaIbHOIO MTPABOI0 YaCTHHOIO.

Jlexuris 8.

JudepenuianbHi piBHAHHS BUCOKOTO TOPSIIKY, IO JIOMYCKAIOTh ITOHMKEHHS.

Jlexis 9.

JlinitiHi nudepeHmianbHi piBHAHHS BUIIMX MOpsAakiB. OCHOBHI O3HAYEHHS 1 MOHATTA. MeToj Bapiarii
JOBUIbHUX CTaJIHX.

Jlekuig 10.

Cucremu niniitnux JIP. Hopmanbai cuctemu piBasiHb. Cuctemu diHiiHNX J[P 13 cranumu koedimieHTaMu.
Jlexmis 11.

Psinu, 301KHICTE sy 3 JOJATHAMH WICHAMU, TIPUKIIAIH

Jlexmis 12.

3HAKO3MIiHHI PSJIA O3HAKHU 301)KHOCTI

Jlekmig 13.

@OyHKILIOHATBHI PSI/IN, 3HAXO/HKEHHS 1HTEpBaTy 301KHOCTI

Jlexuis 14.

Pamun @yp’e 2 nepioguuHuX QyHKIINH

Jlexis 15.

Psnu ®@yp’e 2lnepionnynux GyHKIIN

Jlexis 16.

[Tonsitinmii iHTETpaT 0OUUCICHHS

Jlexmis 17.

[ToBTOpHMII iHTETpAN, 3B’S30K 3 MOABIHHUM

Jlexmis 18.

[TotpiifHuii iHTErpa, HOBTOPHUM IHTETrpas 3B’ 130K 3 MOTPIHHUM

Jlexis 19.

KpuBosniHiiiHUN 1HTErpas NepIIoro poay, 3aCTOCYBaHHs KPUBOJIIHIHOTO 1IHTErpaia nepioro poay
Jlexris 20.

KpuBouniHiiiHu# 1HTErpas Apyroro poay, 3aCTOCYBaHHS KPUBOJIIHIHHOTO 1HTErpaja Ipyroro poay.

Jlexris 21.

[ToBepxHEBUH iHTETpall IEPIIOTO POILY

Jlexist 22.

3acTocyBaHHS MMOBEPXHEBOTO 1HTETpalia MEePIIOro POIY

Jlexist 23.

[ToBepxHEBUii iHTErpal APYTOTO POAY, 3aCTOCYBAHHS IOBEPXHEBOTO iHTErpaJia IPYroro poay

5.2 MpaKTtuuHi 3aHaTTa (44 roanHK)

3aHAaTTA 1.
Be3nocepenHe 064nMCNEHHA BU3HAYEHOTO iHrpany, BAaCTUBOCTI iHTerpany



3aHATTA 2.

[HTerpyBaHHA 3a YaCTMHaMM, 3aMiHAQ 3MiHHWX, 3aCTOCYBAaHHA BW3HAYEHOro iHTEerpany Ao ob4ncneHHs
naow, NAoCcKMx oiryp.

3aHATTA 3.

HeBnacHi iHTerpanu ob4ncneHHs.

3aHATTA 4.

PiBHAHHA, WO A0ONYCKAIOTb BiAOKPEMAEHHA 3MIHHUX, OAHOPIAHE PIBHAHHA.

3aHATTA 5.

NiHINHI piBHAHHA NepLOro NopAaKy.

3aHATTA 6.

NiHiINAHI ogHOpPigHI PiIBHAHHA APYroro NoOpsaakKy .

3aHAaTTAa 7.

NiHiMHI piBHAHHA 4PYroro NopAAKy 3 NOCTIMHUMM KoedillieHTaMM 3i cneLiaibHOK NPaABOK YACTUHOLO.
3aHATTA 8.

PiBHAHHA BMCOKOro NOPAAKY LLO AOMNYCKAOTb 3HUMKEHHA NOPALKY.

3aHATTA 9.

JTiHINHI piBHAHHA BUCOKOro NOpPsAAKY 3 CreliasibHOK NMpaBok YaCTUHOLO.

3aHAarTa 10.

CucTemm NiHinHUX gudepeHLianbHUX PiBHAHb, EKCNPEC KOHTPO/IbHA.

3aHATTA 11.

PAaau 3 [OAATHUMM YNEHAMM .

3aHATTAa 12.

Paau 3 fOBIABHUMM YNneHaAMU.

3aHATTAa 13.

PyHKLUIOHaNbHI pAaM 3HAaXOAXKEHHA iHTepBany 36iXKHOCTI paay.

3aHATTA 14.

Paan ®yp’e posknag, 2m nepiognUHUX GYHKLIN.

3aHAaTTAa 15.

Pagn ®yp’e po3knag 2| nepiognyHux GyHKLUiN.

3aHATTA 16.

MoAaBiliHWIA Ta NOBTOPHMI iHTerpan ob4YMcNeHHsA, 3aCcTOCyBaHHSA NOABIMHOIO iHTerpana.
3aHAaTTa 17.

MoTpiNHMI iHTerpan obuyncaeHHn, 3aCTOCYyBaHHA NOTPIMHOrO iHTerpana.

3aHATTA 18.

KpuBoniHiliHWIA iHTerpan nepworo poay.

3aHAaTTa 19.

KpuBoniHiltHWIA iHTerpan gpyroro poay ob4mcieHHs Ta MOro 3aCToCyBaHHSA.

3anarTa 20.

MoBepxHeBU iHTErpan nepLioro poay obYMcIeHHA Ta 3aCTOCYBaHHA NOBEPXHEBOTO NEPLIOrO POAy.
3aHAaTTa 21.

MoBepxHEeBUI iHTerpan Apyroro poay ob4YMcneHHA Ta 3aCTOCYyBaHHA NMOBEPXHEBOrO iHTerpana Apyroro
poay.

3aHATTA 22.

MogaynbHa KOHTpONbHa poboTa.



6. CamocrTiiiHa poboTa cTygeHTa
CamocriitHa po0oTa CTyIeHTIB (3arajibHa TPUBAJIICTh /2 TOAMH) MOJIATAE Y:

CamocTiifHOMY OTpaIFOBaHHI JICKIIIHHOTO MaTepiany (B po3paxyHky 0,33 roguHa Ha | roauHy JEKIIHHIX
3aHATh) — BChOro 18 roaun

[TigroroBi 10 IpakKTUIHUX poOIT— Bchoro 15 roauu
ITigrorosui 1o MKP - Bcroro 3 rogua
BukoHaHHI pO3paxyHKOBOT pOOOTH — BCHOTO 6 TOJIUH

[TigroToBIi M0 ceMeCTpOBOro KOHTpoONt0 — ek3ameHny — 30 roamH. Bumm camoctiitHOi poboTH —
OTIpAIFOBaHHS JICKIIHHOTO MaTepiay, MiAroTOBKa 10 ayIMTOPHHUX 3aHSATh, PO3B’SI30K 3a/la4, BUKOHAHHS
PO3paxyHKOBOI poOOTH (PO30OUBAETHCS HA 1B YACTUHU BIAMOBITHO O CEMECTPOBHX TUIAHOBUX aTECTAIlii).

MoniTUKa Ta KOHTPOb
7. MNoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMOHEHTA)

Hotpumanns monoxenb «Koaekcy decti KIII im. Iropst Cikopcbkoroy» (po3aiiu 2 ta 3)
CriBnpalis CTyJIEHTIB y pO3B’si3aHHI MPOOJIEMHUX 3aB/IaHb JO3BOJICHA, aJie BIAMOBII KOXKHUN CTYJIEHT

3axuIIae caMoCTiiHO. B3aemMoiis CTyIeHTIB Mij Yyac iICIIUTY KaTErOpUYHO 3a00pOHSETHCS 1 OyAb-sKa Taka
TiSUTBHICTD Oy/ie BBAYKATHUCS MOPYLICHHIM aKaJeMiuyHO1 I0OpOUYECHOCTI 3TiAHO MPUHIIUIIIB YHIBEPCUTETY
HI0JI0 aKaJEeMIYHOI JOOPOYECHOCTI. Y 3BUUaHOMY PEKMMI POOOTH JIEKII] Ta MPAKTUYHI 3aHSITTA
IPOBOJSATHCS B Ay TUTOPISX. Y 3MIIIAHOMY PEXKHMMI JIEKIIii Ta MPaKTHYHI 3aHATTS IPOBOJATHCS Yepe3
iatopmu qucTaniiitnoro Hapuanas Cikopcbkuii, Meet, Zoom To1m0.

8. Buau KOHTPO/IO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

IToToyHMHi KOHTPOJIb: EKCIPEC-ONUTYBAHHS, ONMTYBAHHS 3a TEMOK 3aHATTs, HanmucaHHa MKP,
BUKOHaHH:A PP.

KanenaapHuii KOHTPOJIb: IPOBAJIUTHCA /IBIUl HA CEMECTP SIK MOHITOPUHT MMOTOYHOI'O CTAHY BUKOHAHHS
BHUMOT cuialycy.

CemecTpoBMii KOHTPOJIb: €K3aMEH

PelTUHroBa cMCTEMa OLiHIOBaHHA

MoToYyHMA Ta NigCYMKOBWMIA (CTapTOBMMA) iHAMBIAYyanbHUA penTuHIM cTyaeHTa (R.) BM3HaAyatoTbCcA Ha
ocHOBi 50-6a/1bHOT LWKa/M OLiHIOBaHHSA 32 GOPMYJIOHO:

R.=Ryp + R + Rup + Rorp

1. KpuTepin HapaxyBaHHA 6anis
1.1. Poboma Ha npakmMu4yHUX 3aHAMMAX
- aKTMBHa TBOpYa poboTta — 0,7 6anu;

- nnigHa poboTta —0,5 6an;
- nacusHa pobota — 0 banis.

1.2. BUKOHOHHA po3paxyHKosoi pobomu
- TBOpYe BMKOHaHHSA poboT — 25 banis;

- poboTy BMKOHaHa 3 He3Ha4yHuUmMM Heaonikamu — 20 banis;

- poboTy BUKOHAHO 3 NEBHUMM NOMUAKaMK — 15 6anis;

- poboTy He 3apaxoBaHO (3aBAaHHA He BUKOHaHe abo € rpybi nomunkn) — 0 6anis.
2.3. EKcnipec KoHmMposs no 1 6any;



2.4. ModynbHa KoHMponasHa poboma 5 6anis.

2. YMOBM NO3UTMBHOI MEPLIOro KaneHAapHOro KOHTPOAO € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPO10. YMOBOI NO3UTUBHOIO APYroro KaleH4apHOro KOHTPO0 € po3B’sA3aHHAHe He meHwe 50
% eKcnpec KOHTPOIO.

3. YMOBOIO A0ONYCKY A0 eK3aMeHY € CEMeCTPOBUIM PENTUHT He meHLwe 60 %.

4. EK3ameHaUinHWi 6ineT cKNnagaetbca 3 2 TEOPETUYHMX Ta 4 NPAKTUYHWUX 3aBAAHb, HA NiATOTOBKY
BiABOAMTbLCA 2 FOAMHM , EK3aMEH NPOBOAMTLCA Y 3MiLIaHIN popmi.

«BigMiHHO», NoBHa Bignosiab, He meHwe 90% noTpibHOI iHPopmauii, WO BMKOHaHa 3rigHO 3

BMMOTraMu A0 PiBHA KyMiHb», (TOBHe, 6€3NoMUAKOBE PO3B’A3yBAHHSA 3aBAAHHA);

— «pobpe», 4OCTAaTHbO NOBHA BignNoBiAb, He meHwe 75% noTpibHoi iHpopmau,i, Lo BMKOHaHA 3rigHo
3 BMMOraMu A0 PiBHA «yMiHb abo € He3HayHi HEeTOYHOCTI (NoBHe pPO3B’A3yBaHHA 3aBAAHHSA 3
HEe3HAaYHUMM HETOYHOCTAMM);

— «3a40BiNbHOY», HEe MOBHa BigNOBiIAb, He MeHLWwe 50% noTpibHOoI iHPpopMaLii, WO BMKOHAHA 3rigHo 3
BMMOraMM [0 «CTEPEOTMMHOro» pPiBHA Ta AefKi NOMWAKM (3aBOaHHA BMKOHAHE 3 NEeBHUMU
HeaoNiKamu);

— «He3adoBiNbHOY, BiANOBIAb He BigNOBigae ymoBam A0 «3aA0BifibHO» — 0 6anis.

Tabmurs BiAMOBIIHOCTI PpEHTHHIOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinekicms 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTaTtHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi yMmOBM [0OMYCKY He ponyuweHo

9. [OopaTtkoBa iHpopmauis 3 gucumnniHm (OCBIiTHbOro KOMMNOHEHTA)

* [MTaHHA, WO BMHOCATbCA HAa MOAY/bHY KOHTPO/JbHY PoboTy (ab0 Ha TEMATMYHI KOHTPO/IbHI
pob0oTn) HaBeaeHo y JoaaTky A;

= [lpuKnag 3aBgaHHA ANA po3paxyHKoBoi poboTn HaBeaeHo y JoaaTtKy b;

® [IUTaHHS, WO BUHOCATLCA Ha eK3aMeH i NPUKIaL eK3ameHauinHoro binety HasegeHo y [logaTtky B.

Po6ouy nporpamy HaB4YanbHOI gucuunaiHu (cunabyc):
CknapgeHo fokTop ¢is.-maT. HayK, npodecop, Nopbauyk Bonoanmmnp Mupocnasosuy
YxBaneHo Kadegpoto matemaTnyHoi ¢isukn Ta gudepeHuianbHUx piBHAHb (NpoTokoa Ne 9 Big 25 yepsHs 2025 p.)

Moroa)eHo MetoauuHoo Komicieto HH IM3 im. €. O. MatoHa (npoTtokon Ne 11/25 sig 26 yepsHsa 2025 p.).



AopaTtoK A

Ha moaynbHY KOHTPOJIbHY BUHOCATbLCA 3aBAAHHA 3 TAKUX TEM :

Tema 1.1. Metoau oOYMCICHHS] BU3HAYEHOTO 1HTETpaja.
Tewma 2.1. ludepenmianbHi piBHIHHS 1-TO TOPSIKY.
Tewma 2.2.JIudepenitianbHi piBHSAHHS 2-TOMOPSIAKY.
Tewma 3.1. Hucnosi psiau.

Tema 3.2. @yHKIIIOHANBHI PSIIN.

Tewma 4.1. IlonBiitHuit iHTErpas.

Tewma 4.2. IloTpiiiHuiA 1HTETpA.

AdopatoK b

MpuKknag 3aBaaHHA 4NA po3paxyHKoOBOi poboTtu

OO4YNCIUTH
Vs

JEx-cos?x dx

OOYUCITIUTH

*odx
JO 14 Vx
3HaiiTu wionty Girypu oOMeHOi KpUBUMU:
y=x% , y=4x.
3HAWTH JOBKUHY JIyTH KPHUBOI :
y? =(x+1)2, 0<x<3.
3HalTH MJIONLY OBEPXHI 00€pPTaHHS KPHUBOI :
X = a cost, y =bsint (0x)
OO6uucautu 06’eM Qirypu odepTaHHs KPUBOI :
p=ae¥, 0<¢p<m.
3HalTH LEeHTp Baru, Qirypu o0beKeHOi acTPOi/I010, 1110 JIKUTH Y MEePIIOMY KBAJAPAHTI:
{x = a cos’t
y = asindt
3HalTH 3arajbHUI PO3B’SI30K
a) tgx-sin®y dx + cos’x-ctgydy =0
b) x - %—y= x% +y?

x2

c) y' +2xy =xe”
d xy' —yilnx+y=0



8.  3muaiiTy 3aranbHUi PO3B 30K
a) x3y" +x%y' =1
b) ¥y +2y(y")*> =0
c) y'" =2@" —1)ctgx

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

10. 3HaiiTu 3arajabHUl Po3B’A30K CUCTEMU
p

{x’=y+26t
y' =x + t?

11. Jdocnigutu Ha 36i1KHICTS :

12. Jocnigutu Ha 361XKHICTB

n=1
13. Jdocnigutu Ha 36iKHICTS :
(0e]
DT
n-n?(n+1)
n=1
14. Jocninutu Ha 361KHICTS :
foe) _ n+1 2n+1
T (1 2
15. 3maiitu inTepBan 36iKHOCTI psy :
n(n + 4)
n=1

16. Posknactu y pan ®yp’e Ha inTepsani 27.

f(x) = 2x — x?



Jdopnatok B

MuTaHHA, WO BUHOCATLCA HA CEMECTPOBUA KOHTPO/Ib:

Cymu [lapOy BepxHi Ta HWXHI, IHTerpajbHa CyMa, X BIaCTHBOCTI.

OCHOBHI BJIaCTUBOCTI BUHAYEHOTO 1HTETpaia (JIHIAHICTD).

Teopema mpo iIHTETPOBHICTH HEMEPEPBHOI (PYHKIII.

Teopema npo HEBIAEMHICTD IHTETPAITY BiJ HEBIIEMHOI (DYHKIIII.

Teopema Mpo NmepecTaHOBKY MEX IHTETpyBaHHS.

Teopema npo aIUTUBHICTh IHTErPAJTy 1O IHTEPBATY.

Teopema npo OIiHKY BU3HAYEHHOTO 1HTETpay.

Teopema npo cepeaHe 3HAUEHHS ISl BU3HAYCHHOT'O 1HTErpay.

BrnactuBocTi inTerpana i3 3MiHHOIO BEPXHEIO MEXKEIO.

0. ®opmyna Hrorona-JleitOnina.

1. 3actocyBaHHs BU3HAUEHOTO iHTETpaia A0 OOYMCIICHHS TUIONII INIOCKHUX (PIiryp B pi3HUX CHCTEMax

KOOp/MHAT.

12. 3actocyBaHHS BU3HAYCHOTO iHTETpaJia 10 OOYHMCICHHS JOBKUHU JIyTH KPUBOT B PI3HUX CUCTEMAaxX
KOOp/IMHAT.

13. 3acTocyBaHHS BU3HAYEHOTO IHTETpasia 10 o04YrcIeHHs 00emy ¢irypu oOepTaHHs B Pi3HUX
cucTeMax KOOp/AMHaT.

14. 3acTocyBaHHS BU3HAYEHOTO iHTETpasia 10 OOYMCICHHS TUIOIII MOBEPXHI 00EpTaHHS B PI3HUX
cucTeMax KOOp/AHHaT.

15. 3acTocyBaHHS BU3HAYEHOTO iHTETpajia 10 004YrcIeHHs 00eMy Girypu yepes IOy MomnepeyHoro
nepepizy.

16. 3acTocyBaHHS BU3HAYEHOTO iHTETpasia 10 OOYMCICHHS CTATUYHUX MOMEHTIB KPUBHUX Ta IIIOCKUX
iryp.

17. 3actocyBaHHs BU3HAUEHOT'O iHTETrpasia 0 0OYMCIIEHHSI MOMEHTIB 1HEpIii KPUBUX Ta IIOCKUX
iryp.

18. 3HaxoKEHHS KOOPAMHAT IIEHTPa Mac KPUBOI Ta TUIOCKOT (irypu, Teopemu ['yibaeHa.

19. TonsATTS MudepeHLialbHOTO PIBHAHHS, PO3B’SI3KY PIBHSAHHS, 3arajIbHOTO PO3B’SA3KY, 3arajlbHOTO
IHTerpay.

20. PiBHSHHS, 1110 TOMYCKAIOTh PO3/LICHHS 3MIHHUX, PUKIIA]I.

21. OgHOpIiIHI piBHSHHS PO3B’A3yBaHHS OAHOPITHOTO PiBHSHHS.

22. PiBHSIHHS 110 3BOASTHCS 10 OAHOPIAHUX.

23. JliniiiHe piBHSHH MEPILIOTO MOPSAKY, 3HAXOKEHHS 3arajbHOTO pO3B’s3Ky METOJIOM Bapiaiii
HOCTIHHOIO.

24. Po3B’s13yBaHHS JTIHIKHOTO PiBHSIHHS 3aMiHOIO.

25. PiBHsIHHS B IOBHUX Au]epeHIfianax .

26. PiBasHHS Bepnyi.

27. PiBHAHHS N-TO MOPAJKY 3arajibHUIl po3B’ 130K PIBHAHHS, TEOpEMa Mpo
ICHYBaHHSI Ta €IMHICTh PO3B’sI3Ky 3aaaul Komi.

28. PiBHSIHHS IO AOMYCKAIOTh TOHWKEHHS MOPSIIKY.

29. JliniifHe piBHAHHS N-TO MOPSAIKY, GQyHIAMEHTAIbHA CHCTEMA PO3B SI3KIB.

30. [IpencTaBneHHs 3arajibHOTO PO3B’A3KY JIHIMHOTO HEOJHOPIAHOTO PIBHSAHHSA, BU3HAYHUK
Bponcekoro.

31. IIpencraBineHHs 3araibHOTO PO3B’A3KY JIHIHHOTO OJTHOPIAHOTO PIBHSHHS 3 MOCTIHHUMHU
KoeQilieHTaMU.

32. 3HaxX0/)KEHHS 3arajbHOT0 po3B’sI3KY JIIHITHOIO HEOIHOPIHOTO PIBHSHHS 13 CIIELIAIIBHOO MTPABOIO
YaCTUHOIO.

33. 3B’s130K MIXK PIBHSHHSAM N-TO MOPSAAKY 1 CHCTEMOIO N PiBHSAHB MEPILOTO MOPSAKY.

34. Po3B’s13aHHS CUCTEMH JIIHIMHUX PIBHSHB METOJIOM TIOCIITOBHOTO BUKJIFOUCHHS.

35. Po3B’s13aHHs cUCTEMH JIHIMHUX PIBHSIHb MAaTPUYHUM METO/IOM.

36. O3HaveHHS CyMH psTy, HEOOX0HA YMOBA 301)KHOCTI ALY .

37. JloBecTH po301XKHICTh TAPMOHIYHOTO PSAY.

38. Y3aranpHeHMI TApMOHIYHUH s, AOBECTH HOTo 301KHICTh Mpo>1 1 po30LKHICTB npH a<].

RBOOo~NO AN R



39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.

51.
52.

53.
54.
55.
56.
S7.
58.
59.

60.

61.

62.
63.

64.
65.
66.
67.

68.
69.

70.
71.
72.

Psinu 3 nogaTHIMU YieHaMH MOPIBHsUIbHA O3HAKa 301)KHOCTI Y (hOpMi HEPIBHOCTI.
[TopiBHsTEHA 03HAKa 301KHOCTI psALY Y (hOpMi €KBIBaJIEHTHOCTI.

Osnaka [lamam6epa.

PamukansHaa o3gaka Komi.

Inrerpansna o3naka Komri.

Psinu 3 mOBUTbHUMHM YJI€HAMU, TIOHSTTS a0COIIOTHOT Ta YMOBHOI 301KHOCTI, IOBECTH 301KHICTh
pany JlelOHuns.

O3znaka JleitOHuUIT yMOBHOT 301)KHOCTI.

DyHKIIOHATBHI PAAM 3HAXOKEHHS IHTepBaTy 301KHOCTI (PYHKITIOHAIBHOTO PSTY
. CremnieneBi psu , pajiyc 301KHOCTI cTeneHeBoro psay Gopmyna Kormri-Anamapa.
Psnu @yp’e 2w nepionuuHux QyHKIIH, 3HAXOMHKEHHS KOS(IIIEHTIB.

BnactuBocrti koedirtienTiB Dyp’e.

YmoBu 36ikHOCTI psiny Pyp’e, Teopema dupuxie.

[ToaBiiiHMiA iHTETpal O3HAYEHHS, TCOMETPUYHUN 3MICT MMOJABIHHOTO  IHTETpaiy
[ToBTOpHUII 1HTErpasl 3B’30K 3 MOABIMHUM IHTETPAIOM JIOCTATHS yMOBa IEPEXo/1y 10 OBTOPHOTO
iHTEeTpaIy.
BrnacTuBoCTI MOABIMHOTO iHTETpay.
Teopema mpo OIiHKY NOABIHHOTO iHTErpay.
Teopema npo cepeaHe 3HAUEHHS JUIs [TO/IBIHHOTO IHTETpaty
3aMiHa 3MiHHHX B IMO/ABIHHOMY iHTErpai, SIK0OiaH mepexoy.
Teopema npo 3amiHa 3MIHHUX y MOABIHHOMY 1HTETpalli, mepexija 10 MOJAPHOI CUCTEMH,
Sxo0iaH mepexo/y, y3arajibHeHa MOJISipHa CHCTeMa KOOPAMHAT.
3acTocyBaHHs OJIBIHHOIO 1HTErpay 10 OOYMCIIEHHS IO MI0cKOoi (irypu, 00’ emy dirypu,
TUTONII TIOBEPXHI .
3acTtocyBaHHs MOABIHHOIO IHTErpaty A0 3a7a4 MEXaHIKU (CTATUYHHUI MOMEHT, MOMEHT 1HEepIIii,
LEHTP MacH IIOCKOT PirypH).
[TotpiitHuii iHTErpan o3HaueHHs, TeopeMa Mpo iCHYBaHHS NOTPIHHOTO IHTETpaiy, Mepexia 10
MIOBTOPHOTO IHTETPYBaHHS.
OCHOBHI BJIaCTUBOCTI MOTPIHHOTO 1HTETPATY, TEOPEMH PO OLIHKY Ta MPO CEPEIHE 3HAUCHHS.
3aMiHa 3MIHHUX B IOTPITHOMY 1HTETpaJll, IIMIIHAPUYHA Ta cheprUuHa CUCTEMH KOOPIUHAT sIK0O1aH
nepexony.
3acTocyBaHHs MOTPIHHOTO 1HTErpaly 10 00UMCIeHHS 00’ €My Ta 3a7]a4 MEXaHIKH.
KpuBomiHiifHu# iHTErpas o Ay3i 03HaueHHsI, 00YMCICHHS HOro B pi3HUX CUCTEMax KOOpPAMHAT.
3acToCyBaHHS KPUBOIIHIMHOIO IHTETpaly Mo Ay31 0 3a/1a4 MEXaHIKH.
KpuBosmiHiiiHu#i iHTErpas 1o KOOpAWHATaM, OOUMCIIEHHS HOT0 B IMJIOCKOMY Ta IPOCTOPOBOMY
BUTIAJIKY.
3HaxOKEHHS IJIONII 32 JOTTOMOT' 00 KPUBOIIHIHHOTO 1HTErpay.
YMOBH He3aJIeKHOCTI KPUBOIIHIMHOTO 1HTErpally BiJi KOHTypa IHTETpyBaHHS.

®opmyina 'pina.
®opmyna CTokca (3 JOBEACHHIM).
®opmyna OcTporpaachbKoro (3 10BEICHHSIM).
[Tons, moustTs rotF,divF,cominoinanbHICTh, MOTEHIIABHICTh BEKTOPHOTO TOJIS, JOCTAaTHI YMOBH
MOTEHIIIaJIbHOCTI Ta COJICHOINABHOCTI 1MoJist, hopmyna OCcTporpagchbKoro y BEKTOpHii Gopmi.



HALIIOHAJIbHUM TEXHIYHUM YHIBEPCUTET YKPATHU
«KUIBCBKUU ITOJITEXHIUHUU IHCTUTYT
imeni ITOPSI CIKOPCHKOT' O»

PiBens BUIIOT OCBITH — mepiuii (OakaIaBpChbKU)

CrenianeHicTh — G8 «matepiano3HaBCTBO»

OciTHBO-TIpOdeciiiHa nmporpama «HaHOTEeXHOIOTIT Ta KOMIT FOTEpHUN TU3aiiH MaTepiajiBy
Hapuanpna qucuurutina — «Buma maremaruka. Yactuna 2. [nTerpanbHe YUCIeHHS Ta TuepeHIiaibHi
PIBHSIHHS

EK3AMEHAIIMHUM BIJIET Ne
1. Teopema mpo 3aMiHa 3MIHHHX Yy MOJIBIHHOMY 1HTErpaJi, mepexij A0 NOJISPHOI CUCTEMH KOOPIUHAT.

2. ludepenuiianbHi piBHAHHS N-TO MOPSIIKY, 3arajibHUN PO3B’A30K PIBHAHHSA, TeOpEMa PO iICHyBaHHS Ta
€IMHICTH PO3B 53Ky 3amaui Komi.

3. 3apaui

3aTBep/UKEHO Ha 3acinanni Kagenpu MAaTEMaTHYHOI (PI3UKU Ta AUPEPEHIIaTbHIX PIBHIHb
IIpoTokom Ne  Bim« _ » 2025 p.

3aBinyBad kadeapu

1. 3mnaiitu monry ¢irypu oOMexeHoi:
o =4sin’2¢p
2. 3HaiiTu po3B’s30k 3anaui Komi:

y' -6y +9y =9x*+2;y(0)=1y'(0) =3
3. JlocmiauTu Ha 301KHICTh PSI:

2 n+1
Z6n3—3

n=1

4. Posknactu B psag Oyp’e :

y = x — 1 HainTtepsaui [0, 27]
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