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

Em6nema
Kadeppu(sa

HaABHOCTI)

Kadeppa matemaTtuuHoi

piBHAHDb

BULLA MATEMATUKA. YacTtuHa 2.

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

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

PiK niarotoBKu,
cemecTp

O6car aucuunninm

CemecTtpoBuii
KOHTPO/1b/ KOHTPONbHI
3axoau

Po3knap 3aHATb

MosBa BUKnapaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BMKNagadiB

Po3milLeHHA Kypcy

PeKBi3nTMHaB4YaNbHOI gUCLUUNAIHU

Mepwuli (6akanaspcoKuii)

13 MexaHi4Ha iHXceHepis

136 Memanypeia

Komn’rtomepu3zosaHi npoyecu numms

HopmamueHa

oYyHa(deHHa) (QucmaHuyiliHa/3miwaHa)

1 Kypc, ociHHili cemecmp

Buwamamemamuka 1. AugpepeHyianbHe YucaeHHs ma niHiliHa anzebpa
1 Kypc, secHAHUli cemecmp

Buwa mamemamuka 2. IHmezpansHe YucneHHa ma ougepeHyianbHi pisHAHHSA
2 Kypc, oCiHHili cemecmp

Buwa mamemamucka 3. Teopia limosipHocmeli

15,5 kpedumie/465 200uH:

YacmuHa 1: 7 kpedumu/210 200uH: aekyii — 54 200; npakmuyHi 3aHamMms 72 200;

CPC — 84 200;

YacmuHa 2: 4,5 kpedumie/135 200uH: neKkyii — 36 200; Npakmuy4Hi 3aHaAMmsa — 54

200; CPC — 45 200;

YacmuHa 3: 4,0 kpedumu/120 200uHu: nekyii — 36 200; npakmMuyHi 3aHAMMA — 54

200; CPC — 30 200

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

YacmuHa 3: EksameH/PP, MKP

htth:roz.kpi.ua
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Beiko IBaH BacunboBuy, npodecop kKadeapn matemaTnyHoi isMKn Ta
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Campus

MporpamaHaB4YaNbHOI AUCLUNNIHU

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

$isnku Ta gudepeHuianbHUx

He 3Baxxaroum Ha Te, IO MaTeMaTHKa 3apoaWjiach Ha CBITAaHKY pO3BUTKY IMBLM3aIii 1 €
byHIaMEHTAIBHOIO HAYKOIO, 110 BUBYAE TOHATTS, OJICpKaH] MIJITXOM aOCTpaKIIii sIBUI] PEaIbHOTO CBITY,
BOHA TIOCTIHHO pO3BUBAETHCS 1 OHOBIIOETHCSA. TakMM OHOBIICHHSIM CBOTO 4Yacy CTalO BiIKPUTTS
nudepeHIiabHOTO 1 1HTErpajJbHOTO YHCICHHS, IO A0 TMOIITOBX J0 (OpPMYBaHHS HOBOTO PO3JALTY



MaTeMaTHKH, 10 SIKOi YBIHIIIM Teopis AudepeHliaJbHUX PIBHAHB, Teopis (yHKIIH, aHamiTH4YHA Ta
mudepeniiiiHa reomerpis Tomo. CporogHi BHIa MaTeMaTHKa € e(EKTUBHUM IHCTPYMEHTapieM
JOCITIJIKeHb Y IPUPOJIHUYNX 1 TEXHIYHUX HayKaX, KUl 3a0e3redye iX HeBOMHHUN PO3BUTOK. Y TEXHIYHUX
yHIBEpCHUTETaX BUKIIAJaHHs JUCIHUILTIHU Buia maremMatuka € 000B’I3KOBHM, TaK sIK CIIOHYKA€ CTY/ICHTIB
JI0 PO3BUTOK iX 1HTEJIEKTY 1 3Ja@THOCTI /IO JJOTIYHOTO MHUCIICHHS, PO3B’sI3aHHSI CKJIAHUX CIICI1ali30BaHUX
3a/1a4 Ta MPAKTUYHUX MPoOseM MpodeciiHOl MISIBHOCTI y HOBITHIX TEXHOJIOTISX Ta KOMIT IOTEPHOMY
JIU3aiiHl MaTepiaiiB, YMiHHS BHKOPHUCTOBYBAaTH METOAM MAaTEMaTHYHOTO aHami3y Ta JudepeHIliaabHUuX
PIBHSIHBb B IH)KEHEPHUX pO3paxyHKax.
MeTor0 HaBYaJIbLHOT JUCHUILIIHU € (POPMYBaAHHS y CTYJICHTIB IHTEIPAIbHOI KOMIIETEHTHOCTI — 3aTHOCTI
JI0 JIOT1YHOTO MUCIJIEHHS, (POPMyBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BHTOK iX IHTENEKTY 1 3Mi0HOCTEH;
3IaTHOCT1 PO3B’A3yBaTH CKJIa/IHI CIeLiali30BaHi 3a7a4i Ta IPaKTUYHI TPoOIeMH
MpeameTom BMBYEHHA AUCUMNAIHM € METOAM Ta ANFTOPUTMKM PO3B’A3yBaHHA 33434 HA 3aCTOCYBAHHA
BM3HAYEHHOrO iHTErpasa A0 reoMeTpuyHMX Ta OisMYHMX 33a[ay, MEeTOAM 3HAXOAXKEHHSA PO3B’A3KiB
andepeHLianbHNX pPiBHAHb OCHOBHWUX TUMIB, METOAM A[OCAIAMEHHA Ha 36iKHiCTb  4YMCNoBUX Ta
dYHKLIOHaNbHUX pALIB a TakoX paais Pyp’e, 06UMCNEHHA KPATHUX, KPUBOJIHIMHMX Ta NOBEPXHEBUX
iHTerpanis, 3aCToCyBaHHA iX A0 Qi3UYHUX Ta NPUKNAAHMX 33434 3 cneuianisauil.

MerToto ancumnniin Buiia matemaTtnKa € popMyBaHHA y CTYAEHTIB TaKMX NPOrPaMHUX 3araibHUX
KOMMNETEeHTHOCTEN fAK:
3K.12 3paTHicTb reHepyBaTU HOBI iaeil (KpeaTUBHICTb)
3K.3 3paTHICTb CAaMOCTIMHO BYMTUCA T OBOJIOAiIBATU CY4aCHUMM 3HAHHAMM
3K.13 3gatHicTb NnpMiMmaTK 0BFPYHTOBAHI pilleHHSA
3K.14 3gaTHicTb NaaHyBaTK Ta YNPABAATU YacoM
B pe3ynbTaTi HaBYaHHA CTyAEHT MNOBMHEH BMITUM 0OYMCNIOBATM BU3HAYEHWUI iHTErpan PisHUX TUNIB,
HEeBAACHI iIHTerpanM nNeplioro Ta Apyroro poay. YMitTm 3Haxogmtn po3s’A3kM gndepeHuianbHUX piBHAHb
OCHOBHMWX TUNiB, 064YMCNOBATU KPaTHI KPUBOAIHINMHI Ta NOBEPXHEBI IHTErPanM YMITH iX 3aCTOCOBYBATU 40
di3nyHMX 3aga4 Ta 3adady 3 cneuianiszauii. JocnigrKyBaTu Ha 30iXKHICTb YMC/IOBI psSAU Ta 3HAXOAMUTU
iHTepBanu 36iXKHOCTI paais, po3knagaTtn B pag Pyp’e dyHKuji. JocniaxKyBaTn CKansapHi Ta BEKTOPHI noss
Ta 3aCTOCOBYBATU OTPUMAHI 3HAHHA Y TPOPECIHOT MISUTBHOCTI Y HOBITHIX TEXHOJIOTISX .
MporpamHi pe3ynbTatn HaBYaHHA
MP 02 KoHuenTyanbHi 3HAHHA | PO3YMiIHHA PyHAAMEHTANbHUX HaYK, WO /fieXKaTb B OCHOBI BiAnoBigHOI
cneuianizauii meTtanyprif, Ha PpiBHi, HeobGXiZHOMY ANA AOCATHEHHA (HWWX PEe3yNbTaTiB OCBITHLOI
nporpamu.
MNP 06 BMmiHHA 06unpaTh i 3acTocoBYBaTM NPUAATHI TUNOBI METOAMN AOCAIAKEHb (aHANITUYHI, pO3PaxyHKOBI,
MOZENOBAHHA, eKCNepeMeHTaNbHi); NPaBU/bHO IHTEPNpPeTyBaTM Pe3yNbTaTU TaKUX AOCNigKeHb Ta
pPObUTN BUCHOBKM.

2. MpepeKkBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NIOrYHIA CXemMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpamolo)

Oucuunnida «Buwa matemaTvMka» YyacTMHa 2. BUMKAAAaeTbCcs Ha 6a3i yacTMHM1. Ta NoBHOI cepeaHbOi abo
cepeaHbOoi npodeciiHoi OCBiTH.

€ OCHOBOW A/1A BUBYEHHA HOPMATUBHUX AUCUMMIH UMKAY 3arasbHoi i npodeciiHoi niaroToBKU. 3HaHHA
OTPMMaHI Nig, Yac BMBYEHHA AUCUMNAIHM MOXYTb OYTWU BUKOPUCTAHI ONA PO3PaxyHKIB y KYpCOBUX Ta
OUNNOMHUMX poboTax Ta npoeKkTax. AucumnniHa € cknagosoo GopMyBaHHA iHTErpasbHOI KOMMNETEHTHOCTI
nepworo (6akanaBpCcbKOro) piBHA BMLLOI OCBITH.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Po3ain 1.Busnauyenuii interpana



Tema 1.1. MeToau o0uncIeHHs] BU3HAYEHOT'O iHTErpaa.
Tema 1.2. HeBnacHi iHTETpay.

Poznin 2./Indepenniaabni piBHAHHS.

Tema 2.1. ludepeHuianbHi piHSHHS -0 TOPAOKY.
Tewma 2.2.J[IucdepenmiansHi piBHAHHS 2-TOMOPSAKY.
Tewma 2.3./Iucdepenmianti piBHIHHS BUCOKOTO TOPSIKY, CHCTeMH nr(epeHIiaIbHIX PiBHIHb.
Poznin 3. Paam ta psagn @yp’e.

Tema 3.1. Uucnosi psau.

Tewma 3.2. OyHKITIOHATBHI PSAAM.

Tema 3.3. Psaau @yp’e.

Po3znin 4. KpaTni inTerpanu.

Tema 4.1. IloxBiiiHMiA iHTETpAII.

Tema 4.2. IloTpiiitnuii iHTErpad.

Po3znin 5. KpusoJiniiini Ta moBepxHeBi iHTerpaJm.
Tewma 5.1. KpuBomiHiiHHN iHTETpaJ EPIIOTO POLY.
Tewma 5.2. KpuBomiHIiHHN iHTETpa IPYroro pomay.
Tema 5.3. [loBepxHeBUl 1HTErpaJ MEPILIOTO POLTY.

Tema 5.4. [loBepxHeBuUl 1HTErpaj IPYroro 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: Y 2 4.: HaBY. noci6. / I'pumantok B.I1., Kyxapuyk M.M.,
Slcincekuii B.B. — K.: Bimoi, 2004. —4. 1. - 376 c.

3. MeroauuHi BKa3iBKHM 0 BUKOHAHHS PO3paxyHKOBOi poOoTH Ha TeMy “Bu3Hauyenuii iHTerpan” YkiI.
['opbauyk B.M., Menbuuk A.®., - K. : KIII, 1992, - 20 c.

4.  Meroanyeckue yka3aHHs K TUIOBOMY pacdery mo Teme “OObIKHOBEeHHbIE au(depeHInanbHble
ypaBHeHus u cuctembl” CocT. bapanosckas I'.I"., ®enopenxo 10./1., ’Knanosa B.B., Koxanenko H.B.
K. : KIIH, 1988. - 32 c.

5.  Meronuyeckue ykazaHus K TunoBoMy pacuety Ne3 “UucnoBele M QyHKIUOHATIbHBIE pAAbl. Psn

2.9

®yp’e” no nucuuiuivee “Maremarndeckuit ananus” Coct. B.II. I'anara, T.H. baptHoBckast u ap. —
K.: KIIH, 1991. - 40 c.

6.  Jly6osuk B.Il. Buma maremaruka. 30ipHuK 3agau: HaBu.nmoci6./ yoosuk B.IL., FOpuk L.I. — K.:
A.CK, 2005. - 648 c.

Jlooamkoea nimepamypa

1.  Hanxo IL.E. Briciias mareMaTHKa B yIpa)XKHEHUSAX U 3a/1a4ax: Y4eO.mocobue i CTYJAEHTOB BTY30B.
B 2-xu. / lanko IL.E., [Tormo A.T'., KoxkeBunkoBa T.51. — M.: Beicir.mkona, 1986. — Y. 1. — 304 c.
2. HoporosineB A.f. Marematnunuii ananizgactunu 1,2. — Kuis “JIubigs”, 1993.

HaBYanbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHU(OCBITHbOro KOMMOHEHTA)

5.1. Jlekuii (36 zo0unu)
Jlexmis 1.
Busnauenuii interpan. O3HaueHHs, TeOpeMa ICHYBaHHs, BJIACTUBOCTI.IHTErpam i3 3MiHHOIO BEPXHBOIO
rpanuiero. Teopema npo cepesHe.
Jlexuris 2.
MeTtou o04KCIeHHs] BU3BHAYEHOT0 IHTerpasa.
Jlexuris 3.
HesnacHi iaTerpanu. HemnacHi iHTerpamu 1-ro ta 2-ro pomy. Kputepiit 30ikHOCTI. JlocTaTHI O3HAKH
301KHOCTI.
Jlexuis 4.
3Buyaitni nudepenmianbhi piBHsHHA ([IP). 3amayi, saxi npuBoasate 10 JIP. OcHOBHI 03HAYEHHS 1 TOHSATTSI.
Teopema icHyBaHHs po3B’si3Ky 3ana4di Komri. /[P i3 BimokpemiItoBaHUMH 3MIHHUMH.



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.

Jlexris 6.

P Cnemianpai tumu AP 2-ro mopsaky. JliHiHMA nudepeHIiiHUA omepaTop Ta HOro BIACTHBOCTI.
®dyHaMeHTaTbHA CUCTEMa PO3B’ SI3KiB.

Jlexis 7.

JliniliHi omHOpigHI audepeHIiaabHi PIBHAHHA 13 cTaMMH KoedimieHTamu 2-ro mnopsaaky.CTpykrypa
3arajbHOTO PO3B’SA3KY JiHIMHUX ogHOpimHuX [P 13 ctammmu koediientamu. Jliniitai Heognopiaai AP i3
CTaJTMMH KOe(illieHTaMH 13 CIEI[IaIbHOIO MTPABOI0 YaCTHHOIO.

Jlexis 8.

JudepenuianbHi piBHAHHS BUCOKOTO TOPSIIKY, IO JIOMYCKAIOTh ITOHMKEHHS.

Jlextist 9.

JlinitiHi nudepeHmianbHi piBHAHHS BUIIMX MOopsAakKiB. OCHOBHI O3HAYeHHS 1 MOHATTSA. MeTon Bapiarii
JOBUTbHUX CTaJIHX.

Jlekuig 10.

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

Psinu, 301KHICTD Py 3 JOJATHAMHE WICHAMU,TOCTIDKEHHS Ha 301KHICTh PSIIiB

Jlexist 12.

QOyHKIIOHATBHI PSIIN, 3HAXOHKEHHS 1HTEpBaTy 301KHOCTI
Jlekmig 13.

Pamn @yp’e 2 nepioguuHuX QyHKIINH

Jlexuis 14.

[TonBiitHMiA Ta MOTPIHHMIA IHTErpasl OOUNCIIEHHS

Jlexis 15.

KpuBomniniitHUI 1HTETpaj MepIoro Ta APyroro poay
Jlexmis 16.

3acToCyBaHHSI KPUBOJIIHIMHOIO 1HTErpaia MepIIoro Ta Jpyroro poay
Jlexuis 17.

[ToBepxHeBuil iHTErpal NEPIIOro Ta APYroro poay
Jlexist 18.

38.CTOCYB8.HH${ IMOBEPXHEBOT'O iHTerpaJIa NepuIoro Ta Apyroro poay

5.2 MpaKtuuHi 3aHATTA (54 roanHM)

3aHAaTTa 1.

BesnocepenHe 064nMCNeHHA BU3HAYEHOrO iHrpany, BAaCTUBOCTI iHTerpany
3aHATTA 2.

IHTerpyBaHHs 3a YaCTMHAMM, 3aMiHa 3MiHHMX, 3aCTOCYBAaHHA BW3HAYEHOro iHTerpaay Ao obuymcneHHA
naow, NAocKkmx ¢iryp.

3aHATTA 3.

HeBnacHi iHTerpanu obuncneHHs.

3aHAaTTa 4.

PiBHAHHA, WO A0NYCKAlOTb BiAOKpPEMAEHHA 3MIHHUX, OAHOpiAHE PIBHAHHA.
3aHATTA 5.

NiHiMHI piBHAHHA NepLIOro NopAAKY.

3aHATTA 6.



NiHiMHi ogHOPIAHI PIBHAHHA APYroro NOpPAAKY .

3aHAaTTa 7.

NiHiMHI PiIBHAHHA 4PYroro NopAAKy 3 NOCTIMHMMM KoedillieHTaMM 3i cneLiaibHOK NPaABO YaCTUHOLO.
3aHATTA 8.

PiBHAHHA BMCOKOro NOPAAKY LLO AOMNYCKAIOTb 3HUMKEHHA NOPAOKY.
3aHATTA 9.

NiHiMHI PiIBHAHHA BUCOKOro NOPAAKY 3 CMeLia/IbHOK NPABO YaCTUHOLO.
3aHAaTtTa 10.

Cuctemu niHinHNX gudepeHLianbHNX PiBHAHb, EKCNPEC KOHTPO/bHA.
3aHaTTa 11.

PAaau 3 4OAATHUMM YNEHAMM .

3aHAaTTa 12.

Paau 3 fOBINBHUMM YneHaAMU.

3aHATTA 13.

PyHKUIOHaNbHI pAAM 3HAaXO4AXKEHHA iHTepBany 36ixKHOCTI paay.
3aHATTA 14.

Pagn ®yp’e po3knag 2m nepioanyHmnx GyHKLINn.

3aHAaTTa 15.

Paan ®yp’e po3knag 2| nepiognyHux GyHKLUiN.

3aHATTA 16.

MoABiiHWI Ta NOBTOPHWI iHTErpan obuymncieHHs.

3aHAarTa 17.

3acTocyBaHHA NOABIMHOrO iHTErpana.

3aHATTA 18.

MoTpinHMI iHTerpan obuncneHHs.

3aHATTA 19.

3acTocyBaHHA NOTPINHOrO iHTerpana.

3aHAarTa 20.

KpuBOAiHiiHWIA iHTErpan nepworo poay.

3aHATTA 21.

KpuBoniHiliHWIA iHTerpan gpyroro poay obumcneHHs.

3aHATTA 22.

KpuBoniHiHWI iHTerpan gpyroro poay 3acToCyBaHHA.

3aHATTA 23.

MoBepxHEBWUI iHTErPan NePLIOro Ppoay 06UYNCNEHHA.

3aHATTA 24.

3acTocyBaHHA NOBEPXHEBOrO iHTErpasia NepLoro poay.

3aHATTA 25.

MoBepxHeBUI iHTErpan Apyroro poay 064YnCNeHHs .

3aHATTA 26.

3acTocyBaHHA NOBEPXHEBOrO iHTerpasa Apyroro poay, eKcnpec KOHTPOJbHa.
3aHAaTTa 27.

MogaynbHa KOHTpONbHa poboTa.



6. CamocrTiiiHa poboTa cTygeHTa
CamocriitHa po0oTa CTyIeHTIB (3arajibHa TPUBAIICTh 45 TOAMH) MOJIATAE Y:

CamocTiifHOMY OIpaIfoBaHHi JIeKIiifHOTO MaTepiany (B po3paxyHky 0,083 roguna Ha 1 roguHy JEKIIHHIX
3aHATh) — BCOr0 3 TOJIUH

[TizroroBi 10 TPaKTUIHUX POOIT— BChOTO 3 TOJIUH
ITigrorosui 1o MKP - Bcroro 3 rogua
BukoHaHHI pO3paxyHKOBOT pOOOTH — BCHOTO 6 TOJIUH

[TigroToBIi 10 ceMecTpoBOrO KOHTpoio — ek3ameHny — 30 roamH.Bumm camocrtiiinoi pobotu —
OTIpAIFOBaHHS JICKIIHHOTO MaTepiay, MiAroTOBKa 10 ayIMTOPHHUX 3aHSATh, PO3B’SI30K 3a/la4, BUKOHAHHS
PO3paxyHKOBOI pOOOTH (pPO30MBAETHCS HA JIBI YACTUHU BIAMOBITHO JJO CEMECTPOBHX TUIAHOBUX aTECTAIIii).

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

Hotpumanns monoxeHb «Koaekcy gecti KIII im. Iropst Cikopcbkoroy» (po3ainu 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 OyJie BBaXKATHCS MOPYILICHHIM aKaJieMiyHOi TOOPOYECHOCTI 3TiAHO MPUHIIUIIIB YHIBEPCUTETY
HI0JI0 aKaJeMIYHOI JOOPOYECHOCTI. Y 3BUYaiHOMY PEKHUMI POOOTH JEKIiT Ta MPAKTUYHI 3aHATTS
IPOBOJSATHCS B Ay TUTOPISX. Y 3MIIIAHOMY PEXKHMMI JIEKIIii Ta MPaKTHYHI 3aHATTS IPOBOJATHCS Yepe3
watdopmMu quctaniiitnoro Hapuanas Cikopcbkuii, Meet, Zoom To1I10.

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. IPOBAIUTHCSA JIBIUl HA CEMECTP SIK MOHITOPUHT MOTOYHOI'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 BMKOHaHHs poboTt — 25 banis;

- poboTy BMKOHaHa 3 He3HayHMMM Hegonikamu — 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 KoHmMpossHa poboma 5 banis.

2. YMOBM NO3UTUBHOI MEPLIOrO KaNeHAApHOro KOHTPO/0 € 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 BMMOramMu [0 pPiBHA «yMiHb abo € He3HayHi HeToYHOCTi (NoBHe po3B’A3yBaHHA 3aBAaHHA 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, Nlopbauyk Bonoanmmnp Mupocnasosuy

YxBaneHo Kadeapoto MaTemaTUyHoI ¢i3nKkn Ta gudepeHuianbHUX piBHAHL (NpoTokon Ne 11 Bia 22 yepsHa 2023 p.)

Moroa)eHo MetoauuHoto Komicieto HH IM3 im. €. O. MatoHa (npoTtokon Ne 12/23 sig 28 yepsHsa 2023 p.)

AopaTtoK A



Ha MmoAy/ibHY KOHTPOJIbHY BUHOCATbCA 3aBAdHHA 3 TAKUX TEM

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

Tema 3.2. OyHKIIOHATBHI PSIH.

Tewma 4.1. IlonpiitHuit iHTErpas.

Tewma 4.2. IloTpiiiHui 1HTETpA.

AdopatoK b



Mpuknap 3aBAaHHA ANA PO3PaXyHKOBOI po6oTn

1. OGuucouty :

NI

f X - cos’x dx
0

2. Ouuciuty :

f“ dx
o 14+ Vx

3HaiiTu wionty Girypu 0OMeHOi KpUBUMHU:

y=x% , y=4x.
3HAWTH JOBXUHY TyTH KPHUBOT :
y? = (x+1)2, 0<x<3.

3HalTH TUIONTY MOBEPXHI 00EpTaHHS KPUBOT :
X = acost, y = bsint (Ox)

OO6uuncautu 06’eM Qirypu odepTaHHs KPUBOI :
p=ae?, 0<¢p<m.

3HalTH HEHTp Baru, pirypu oObeXeHOi acTpOi0t0, 10 JIEKUTh y NEPIIOMY KBaJpaHTi:
{x = a cos’t
y = asin3t

3HalTH 3aralbHUNA PO3B’SI30K
a) tgx-sin®ydx + cos’x-ctgydy =0
W= 212
b) x Y =Xt ty
c) y +2xy= xe ™
d xy —yilnx+y=0

3HANTH 3araJIbHUI PO3B’ 30K
a) x3y" +x%y' =1
b) ¥y +2y(y")* =0
c) y"' =2(" —Dctgx



10. 3maiitk po3B’s130K :
a) y'+y=4e% y(0)=4, y'(0)=-3
b) y" + 4y’ + 4y = e *Inx
c) y'=2y'=2e*; y(1)=-1 y'(1)=0;
11. 3naiiTy 3arajgbHUN PO3B 30K CHCTEMHU
x'=y+2et
{ y' =x +t?

12. Jdocnigutu Ha 361KHICTS :

13. Jdocnigutu Ha 361KHICTS

14. Jocniguryu Ha 36ixKHICTS :

[e 0]
X
n-n?(n+1)
n=1
15. Jocnigury Ha 36ixKHICTS :
foe) _ n+1 2n+1
16. 3maiitu inTepBa 361KHOCTI psY :
nn+4)
n=1

17. Posknactu y psag ®@yp’e Ha inTepBani 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 IHTETpaTy BiJ HEBIIEMHOT (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 iHTerpana i3 3MiHHOIO BEPXHEIO MEXKEIO.

0. ®opmyna Hrorona-JleitOnina.

1. 3actocyBaHHs BU3HAUEHOTO iHTETpaia 10 OOUMUCICHHS TUIOMII TIOCKUX (Iiryp B pi3HUX CUCTEMax

KOOp/MHAT.

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

13. 3acTocyBaHHS BU3HAYEHOTO iHTETpajia 10 o04rciIeHHs o0emy Girypu 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 (irypu depes IOy NornepeyHoro
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. TousATTS MudepeHiaTbHOTO PIBHAHHS, PO3B’ I3KYPIBHSAHHS, 3arallbHOTOPO3B’A3KY,
3arajibHOTOIHTETpally.

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

21. OgHOpIiIHI piBHSHHS PO3B’A3yBaHHS OAHOPITHOTO PiBHSHHS.

22. PiBHSIHHS 110 3BOASATHCS 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’ 30K 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’s13yBaHHs CHCTEMH JIIHIHHUX PIBHSIHB METOJIOM TIOCIITOBHOTO BUKJTFOUCHHS.

35. Po3B’s13yBaHHs CUCTEMH JIIHIHHUX PIBHAHb MATPUUYHUM METOJIOM.

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

37. JloBecTH po301XHICTh 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 3HAXODKEHHS IHTepBaTy 301KHOCTI (PYHKITIOHAIBHOTO PSTY
. CremnieneBi psu , pajiyc 301KHOCTI cTeneHeBoro psay dhopmyna Korri-Anamapa.
Psnu @yp’e 2w nepionuuHux QyHKIIH, 3HAXOMHKEHHS KOS(IIIEHTIB.

BnactuBocrti koedirtienTiB Dyp’e.

YmoBu 361kHOCTI psiny Pyp’e, Teopema [upuxie.

[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 ITO/IBIHHOMY iHTErpai, Iko0iaH mepexoy.
Teopema npo 3amiHa 3MIHHUX y MOABIHHOMY 1HTETpalli, mepexija 10 MOJAPHOI CUCTEMH,
SIxo0iaH mepexo/y, y3arajibHeHa MOJIIpHA CUCTeMa KOOPHHAT.
3acTocyBaHHs OJIBIHHOIO 1HTErpay 10 OOUUCIIEHHS IO MI0cKOoi (irypu, 00’ emy dirypwu,
TUTONII TIOBEPXHI .
3acTtocyBaHHs MOABIHHOIO IHTErpaty A0 3a7a4 MEXaHIKU (CTATUYHHUI MOMEHT, MOMEHT 1HEepIIii,
LEHTP MacH IIOCKOT PirypH).
[TotpiifHuit iHTErpan o3HaueHHs, TeopeMa Mpo iICHYBaHHS MOTPIHHOTO IHTErpaty, Nepexia 10
MIOBTOPHOTO IHTETPYBaHHS.
OCHOBHI BJIaCTHUBOCTI MOTPIHHOTO 1HTETPaTy, TEOPEMH PO OLIHKY Ta MPO CEPEIHE 3HAUCHHS.
3aMiHa 3MIHHUX B IOTPIiHOMY 1HTeTrpaJll, IMIIHAPUYHA Ta chepruuHa CUCTEMH KOOPAMHAT SIKOO1aH
nepexony.
3acTocyBaHHs MOTPIHHOTO 1HTErpaly 10 00UMCIeHHS 00’ €My Ta 3a7]a4 MEXaHIKH.
KpuBomiHiifHu# iHTErpas o Ay3i 03HaueHHsI, 00YMCICHHS HOro B pi3HUX CUCTEMax KOOpPAMHAT.
3acToCyBaHHS KPUBOJIIHIMHOIO IHTErpasly Mo Ay3i 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 OIS, JOCTaTHI YMOBH
MOTEHIIIaJIbHOCTI Ta COJICHOINABHOCTI 1MoJist, hopmyna OCcTporpagchbKoro y BEKTOpHii Gopmi.



HAL[}OHAHLHI/II‘/JI TEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCBKUU MOJITEXHIYHUN IHCTUTYT imeni ITOPS CIKOPCHLKOI'O»

OcBiTHBO-KBaJTi(iKaliifHUI piBEeHb __OakaiaBp
Hanpsim migrorosku_ Meranypris 136
CrnelianbHICTh Mertanypris
Kpenutuuit Moayin Buma matemaruka. 2. InrerpanpHe YnciieHHs Ta audepeHIiaabti piBHAHHS

EK3AMEHAIINHAMN BUIET Ne _ 2

1. Teopema mpo 3aMiHa 3MIHHHUX V IOJBIHHOMY IHTErPAJIl, IIEPEXIT A0 MMOJIAPHOI CUCTEMHU
KOOpJIMHAT.
2. JIndepeHIiaabH1 pIBHSIHHSA N-TO IOPSIAKY, 3araJIbHUI pO3B’ 30K PIBHSIHHS, TEOpEMA
PO ICHYBAHHS Ta €IMHICTD po3B’sa3Ky 3amaudl Ko,
3.3agaui

1. 3HaiiTu miomy ¢irypu oOMexeHoi:

p=4sin’2¢p
2. 3HaiiT po3B’ 30K 3amayi Komri:

y" =6y +9y =9x*+2;y(0)=1y'(0) =3
3. Jocmigutu Ha 301KHICTD PSI;

2 n+1
Z6n3—3

n=1

4. Pozknactu B psig Oyp’e :

y = x — 1 HaiHTepBaui [0, 2]
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