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)

13 MexaHi4Ha iHXceHepis

132 Mamepiano3Hascmeo

HanomexHosnoeii ma komn’rtomepHuli duzatiH mamepianis

HopmamueHa

0YHa(0eHHa) (OucmaHyiliHa/3miuaHa)

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

19 kpedumie/570 200uH:

YacmuHa 1: 8,5 kpedumu/255 200uH: nekuyii — 72 200; npakmu4Hi 3aHamms 72
200; CPC—111 200;

YacmuHa 2: 6 kpedumie/180 200uH: nekyii — 54 200; npakmu4Hi 3aHamMms — 54
200; CPC—-72 200;

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

MporpamaHaBYaNbHOI AUCLUNIHU

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 1HTEJIEKTY 1 3[@THOCTI JI0 JIOTIYHOTO MHCIICHHS, PO3B’SI3aHHSI CKJIAIHUX CIICIIaII30BaHUX
3a/1ay Ta MPAKTUYHUX MPoOJeM MpodeciiHOl TiSIIBHOCTI Y HOBITHIX TEXHOJIOTISIX Ta KOMIT FOTEPHOMY
JIU3aiiHl MaTepiaiiB, YMiHHS BHKOPHUCTOBYBAaTH METOAM MATEMaTHYHOTO aHami3y Ta JudepeHIliaTbHUuX
PIBHSIHBb B IH)KEHEPHUX pO3paxyHKax.
MeToro HaBYaIbHOT AUCHUILTIHU € POPMYBaHHS Yy CTYACHTIB IHTETpajJbHOI KOMIIETEHTHOCTI — 34aTHOCTI
JI0 JIOT1YHOTO MHCIJIEHHS, (pOpMyBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BHTOK iX IHTENEKTY 1 3Mi10HOCTEH;
3IaTHOCT1 PO3B’A3yBaTH CKJIa/IHI CIeliali30BaHi 337a4i Ta NPaKTU4HI TPoOIeMH
MpepmeTom BUBYEHHA AUCUMNAIHM € METOAWM Ta aNrOPUTMM PO3B’A3YBAHHA 3afay 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 NpuitmaTn 06rpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpautoBaT¥ aBTOHOMHO
B pesynbTaTti HaBYaHHA CTYAEHT NOBUHEH BMIiTM 0OYMCAIOBATM BU3HAYEHWI iHTErpan pPisHUX TUMIB,
HEeBAACHI iIHTerpanM Neplioro Ta Apyroro poay. YMiTm 3Haxogmtu po3s’A3kM gndepeHuianbHUX piBHAHb
OCHOBHMWX TUNiB, 064YMCNOBATU KpaTHI KPMBONIHINHI Ta NOBEPXHEBI IHTErPANN YMITH iX 3aCTOCOBYBATU A0
di3vyHMX 3aga4 Ta 3adady 3 cneuianisauii. JocnigrKyBaTu Ha 30iXKHICTb YMC/IOBI pPsSAU Ta 3HAXOAMUTU
iHTepBanu 36ixKHOCTI paais, po3knagaTtn B pag Pyp’e dyHKuji. JocnigxKyBaTn CKansapHi Ta BEKTOPHI noss
Ta 3aCTOCOBYBATU OTPUMAHI 3HAHHA Y TpodeciitHOT AISTBHOCTI Y HOBITHIX TEXHOJIOTISX .
MporpamHi pe3ynbTat HaBYaHHA
MPH 2 3HaTM Ta BMITM BMKOPUCTOBYBATM 3HaHHA (yHAAMEHTANbHUX HAYK, WO JiexaTb B OCHOBI
BiZINOBIAHOI creLjiani3aLlii maTepiasIo3HaBCTBa, Ha PiBHI, HEOBXiAHOMY A1 AOCATHEHHA IHLWNX pe3y/bTaTiB
OCBITHbOI NpOrpammu.
MPH 7 Bonoaitm HaBuMyKamu, AKi [03BONAIOTb NPOLOBXKYBATM BUYMTUCA | OBOMOAIBATU CYy4YaCHUMMU
3HaHHAMM.

2. TMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 33
BignNoBigHOI0 OCBITHLOIO NPOrpamolo)

Oucuunnida «Buwa matematvka» YyacTMHa 2. BUKAAAa€ETbCcs Ha 6asi yacTMHM1. Ta NoBHOI cepeaHbOi abo
cepeaHboi npodeciiHOi OCBiTH.

€ OCHOBOW A/1A BUBYEHHA HOPMATUBHUX AUCUMMJIH UMKAY 3aranbHoi i npodecimHoi niarotoBkU. 3HaHHA
OTPMMaHI Nig, 4Yac BMBYEHHA AUCUMUNAIHM MOXKYTb OYTU BMKOPUCTAHI ANA PO3PAXYHKIB Yy KypcoBMX Ta
OUNNOMHUMX poboTax Ta mpoeKkTax. AucumnniHa € cknagosoto GopMyBaHHA iHTErpasbHOI KOMMNETEHTHOCTI
nepworo (6akanaBpCcbKOro) piBHA BULLLOI OCBITH.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po3ain 1.Busnauyenuii interpana
Tema 1.1. MeToau o0unciIeHHs] BU3HAYEHOT'O iHTErpaa.



Tema 1.2. HeBnacHi iHTerpanu.

Po3ain 2./IudepennianbHi piBHIHHS.

Tema 2.1. ludepeHuianbHi piHSHHA 1-TO TOPAOKY.
Tema 2.2 . [IucdepeHnianbHi piBHAHHS 2-TOMOPSAKY.
Tewma 2.3./Iucdepenmianti piBHIHHS BUCOKOTO TIOPSIKY, CHCTEMH Au(epeHITIaTbHIX PiBHSIHD.
Po3nin 3. Paau ta psagu @yp’e.

Tema 3.1. Yucnosi psam.

Tewma 3.2. OyHKITIOHATBHI PSAAM.

Tewma 3.3. Psau @yp’e.

Po3znin 4. KpaTni inTerpanu.

Tewma 4.1. [loasiiiHuii iHTErpaUI

Tewma 4.2. Ilotpitiauii inTeTpa.

Po3nin 5. KpusoJiniiini Ta moBepxnesBi iHTerpain.
Tema 5.1. KpuBoiHiiHHUN iHTETPaJI MEPIIOTO POIY.
Tewma 5.2. KpuBomiHiiHHN iHTETpa IPYroro pomay.
Tewma 5.3. IloBepxHeBUi iHTErpa IEPIIOTO POIY.
Tema 5.4. [loBepxHeBuUl IHTErPa JPYroro poay.

4. HasuanbHi matepianu Ta pecypcum

OcHoBHa JiTepatypa

1.  y6osuk B.II. Buma maremaruka: HaBu.moci6./ Iy6osuk B.II., FOpuk L.I. —K.: A.C.K., 2005. — 648
c.

2. TI'pumamox B.II. Buma marematuka: Y 2 4.: HaBd4. noci6. / I'pumamok B.IL., Kyxapuyk M.M.,
Slcincekuii B.B. — K.: Bimoi, 2004. —4. 1. - 376 c.

3. MeroauuHi BKa3iBKHM J0 BUKOHAHHS PO3paxyHKOBOi poOoTH Ha TeMy “Bu3Hauyenuii iHTerpan” YkiI.
['opbauyk B.M., Menbuuk A.®., - K. : KIII, 1992, - 20 c.

4.  Meronnyeckue yka3aHHMs K TUIOBOMY pacdeTy no teMe “OObIKHOBEHHbIE Tu(epeHnaTIbHbIe
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 “Marematndeckuit ananus” Coct. B.II. INanara, T.H. baptHoBckas u ap. —
K.: KIIH, 1991. - 40 c.

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

Jlooamkoea nimepamypa

1.  Jlauko I1.E. Briciias MaTemaTHKa B YIIpaXKHEHUAX U 3a/1adax: Y4el.mocodue i CTyIEHTOB BTY30B.
B 2-xu. / lanko IL.E., [Tormo A.T"., KosxkeBuukoBa T.51. — M.: Beicir.mkona, 1986. — Y. 1. — 304 c.
2. HoporosiueB A.f. Marematnunuii ananizgactunu 1,2. — Kuis “JIubigs”, 1993.

HaBYanbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCLUUNNIHU(OCBITHBOrO KOMMNOHEHTA)

5.1. Jlexuii (54 zoounu)
Jlexris 1.
Busnauenuii interpan. O3HaueHHs, TeopeMa ICHYBaHHsI, BIACTUBOCTIi.IHTerpan i3 3MIHHOIO BEPXHBOIO
rpanuiero. Teopema npo cepesHe.
Jlexmis 2.
Metoau o04HCIeHHS BU3HAYEHOTO iHTerpaa.
Jlexaris 3.
HesnacHi iaTerpanu. HemnacHi iHTerpamu 1-ro ta 2-ro pomy. Kputepiit 30ikHOCTI. JlocTaTHI O3HAKH
301KHOCTI.
Jlexris 4.
3Buuaiini nudepennianpHi piasHHA ([P). 3agayi, sixi npuBoaats 10 JIP. OCHOBHI 03HAYEHHS 1 TOHATTSL.
Teopema icHyBaHHs po3B’ 3Ky 3amadi Komri. [IP i3 BiqOKpeMIIOBAaHUMU 3MIHHUMHU.
Jlexirist 5.



P sxi 3BoasTees 10 JP i3 BimokpemmoBanumu 3miHHUME. OqHopigai [P. Jleski crnenianpHi Tnm [IP.
Jliniiini AP 1-ro nopsiaky. JIP bepnymmi. JIP Pikkari. JIP B moBHUX nudepeHiiianax.

Jlexitist 6.

JAP Crneuianbhi tunu AP 2-ro mopsiaky. JliniHuil qudepeHuiinuii oneparop Ta HOro BIACTHUBOCTI.
@dyHIaMeHTallbHA CUCTEMa PO3B’SI3KIB.

Jlexuis 7.

JliniliHi omHOpigHI audepeHIiagbHl PIBHAHHS 13 cTaMMMH KoedimieHtamu 2-ro mnopsaaky.CTpykrypa
3arajbHOTO PO3B’A3KY JiHIMHUX omHOpiAHKuX JIP 13 ctamumu koedimientamu. JlinikiHi Heomnopiani [P i3
CTATMMU Koe(DiIiEHTaMH 13 CIeIiaIbHOIO MTPABOI0 YaCTHHOTO.

Jlexiris 8.

JudepennianbHi piBHAHHS BUCOKOT'O HOPSIKY, IO JONYCKAIOTh TOHM)KEHHS.

Jlexitis 9.

JliniiiHi audepeHnianbHi piBHSHHSA BAIIMX MOpsaKiB. OCHOBHI O3HAa4YeHHS 1 MOHATTSA. MeTox Bapiamii
JOBUIbHUX CTaJIHX.

Jlekuig 10.

Cucremu niniitaux JIP. Hopmanbai cucremu piBHsHb. Cuctemu miHiitHNX JIP 13 cTanumMu koediieHTaMu.
Jlekmig 11.

Psinu, 301KHICTD sy 3 JOJATHAMHE WICHAMH, TIPUKIIAIH

Jlexis 12.

3HAKO3MIHHI PSIU O3HAKH 3017KHOCTI

Jlexist 13.

OyHKIIIOHAJTIBHI PSAIU, 3HAXOKEHHS 1HTepBay 301KHOCTI

Jlexuis 14.

Pamn @yp’e 2 nepioguuHuX QyHKIINH

Jlexis 15.

Psnn @yp’e 2lnepionnynux QyHKIIN

Jlexis 16.

[Tonsitinmii iHTETpa 0OUUCICHHS

Jlexuis 17.

[ToBTOpHMII iHTETpAN, 3B’S30K 3 MOABIHHUM

Jlexuis 18.

[MotpiiiHuii iHTErpan

Jlexis 19.

[ToBTOpHUIA 1HTErpaN 3B 30K 3 HOTPIHHUM

Jlexuis 20.

KpuBomiHiifHHUN 1HTETpaA MEPIIOTO POAY

Jlexris 21.

3acTocyBaHHS KPUBOJIIHIMHOIO 1HTErpaia nepuoro poay

Jlexis 22.

KpuBoniniitHuii iHTerpan qpyroro poay

Jlexuis 23.

3acTocyBaHHS KPUBOIIHIMHOTO iHTETpaia APYyroro poay

Jlexmisg 24.

[ToBepxHEBU iHTErpaJ IEPIIOTO POIY

Jlexuis 25.

3acTocyBaHHS MOBEPXHEBOTO 1HTErpasia MepuIoro poay

Jlextis 26.

[ToBepxHeBUil iHTETPAN APYTOrO POAY



Jlekuig 27.
3acTocyBaHHS IOBEPXHEBOTO 1HTETpalia APYroro poay

5.2 MpaKTuuHi 3aHATTA (54 roguHK)

3aHATTAa 1.

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

IHTerpyBaHHA 3a YaCTMHaMM, 3aMiHA 3MiHHWX, 3aCTOCYBAaHHA BW3HAYEHOro iHTEerpany Ao 0b4ncneHHs
naow, NAoCKMx oiryp.

3aHATTA 3.

HeBnacHi iHTerpanu ob4ncneHHs.

3aHAaTTAa 4.

PiBHAHHA, WO AONYCKAIOTb BiAOKPEMAEHHA 3MIHHUX, OAHOPIAHE PIBHAHHA.
3aHATTA 5.

NiHiHI PiIBHAHHA NEepLIOro NOPAAKY.

3aHATTA 6.

NiHiINAHI ogHOpigHI PiIBHAHHA APYroro NoOpsaakKy .

3aHAaTTAa 7.

NiHiHI PiBHAHHA 4PYroro NopAAKy 3 NOCTIMHUMM KoedillieHTaMM 3i cneLiaibHOK NPaBO YaCTUHOLO.
3aHATTA 8.

PiBHAHHA BUCOKOro NOPAAKY WO AOMNYCKAlOTb 3HUXKEHHA NOPALKY.
3aHATTA 9.

JNiHiHI piBHAHHA BUCOKOro NOPAAKY 3 CMeLia/IbHOK NPaBO YaCTUHOLO.
3aHatTa 10.

Cuctemu NiHiMHNX agudepeHUianbHUX PiBHAHb, EKCNPEC KOHTPO/IbHA.
3aHAaTTa 11.

Pagu 3 nOoAaTHUMM YNEHAMM .

3aHAaTTAa 12.

Paau 3 fOBINBHUMM YNeHaMU.

3aHAatTa 13.

PyHKUiIOHaNbHI pAaM 3HAaXOAXKEHHA iHTepBany 36iXKHOCTI paay.

3aHAaTTa 14.

Paan ®yp’e posknag 2m nepiognUHUX GyHKLIN.

3aHATTA 15.

Paaun ®yp’e posknag 2| nepiognUHUX PYHKL.

3aHATTA 16.

MoAaBiliHWIA Ta NOBTOPHMUM iHTerpan obYncieHHs.

3aHAatTa 17.

3acTtocyBaHHA NoABiHOrO iHTerpana.

3aHATTA 18.

MoTpiNHMI iHTerpan obuncneHHs.

3aHATTAa 19.

3acTocyBaHHA NOTPIMHOrO iHTerpana.

3aHAartTa 20.

KpuBOAiHiMHWI iHTErpan NnepLworo poay.



3aHAaTTa 21.

KpuBoniHiiHWI iHTerpan gpyroro poay obumcneHHs.
3aHATTA 22.

KpuBOniHiiHWIA iHTerpan A4pyroro pogy 3acTocyBaHHSA.
3aHATTA 23.

MoBepxHEeBWUI iHTErPan NepLoro poay 064YnceHHs.
3aHATTA 24.

3acTocyBaHHA NOBEPXHEBOTrO iHTErpasia NepLworo poay.
3aHATTA 25.

MoBepxHeBWUIM iHTErpan Apyroro poay obYUCNEeHHsA .
3aHATTA 26.

3acTocyBaHHA NOBEPXHEBOTO iHTErpasna Apyroro poay, eKCnpec KOHTPO/IbHA.
3aHAaTTa 27.

MoaynbHa KOHTpPO/bHa poboTa.

6. CamocrTiitHa po6oTa cTyaeHTa
CamocriitHa poOoTa CTyIeHTIB (3arajibHa TPUBAJICTh /2 TOAMH) MOJISTAE Y:

CamocTiifHOMY ompaIfoBaHHi JIEKIiifHOTO Matepiany (B po3paxyHky 0,33 roguHa Ha 1 ToAuHy JEKIIHHUX
3aHATh) — BChOro 18 roaun

[TigroroBii 10 mpakTHIHUX PoOIT— Bchoro 15 roaun
ITigrorosui o MKP - Bceoro 3 roaun
BuxoHaHHI po3paxyHKOBOT poOOTH — BCbOTO 6 TOJUH

[TiazroToBIi 1O CEMECTPOBOrO KOHTpomo — ek3aMmeHy — 30 roauH.Bumm camoctiiiHoi poGotu —
OTIpAIIOBAHHS JIEKIIHHOrO0 Marepiaiy, MiIr0TOBKA J0 ayJUTOPHUX 3aHATh, PO3B’A30K 3a/1a4, BUKOHAHHS
PO3paxyHKOBOiI poOOTH (PO30MBA€ETHCS HA ABI YACTHUHH BiIMOBIAHO 10 CEMECTPOBUX IJIAHOBHX aTecTaIliif).

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHDOrO KOMMNOHEHTA)

Hotpumanns nonoxenb «Konekcy gecti KIII im. Iropst Cikopebkoroy» (po3auim 2 ta 3)
CriBrparis CTy/ICHTIB Y pPO3B’si3aHHI TPOOJIEMHUX 3aBaHb JJO3BOJICHA, ajie BIAMOBII KOXKHUN CTYICHT

3axuilae caMocTiiHo. B3aemMoiis CTyIeHTIB Mij Yyac ICIIUTY KaTErOpuYHO 3a00pOHSETHCS 1 OyIb-sIKa Taka
JISUTBHICTB OyJle BBa)KATHCS MOPYIICHHAM aKaJAeMIYHOI J0OPOYECHOCTI 3T1AHO MPUHIIMIIIB YHIBEPCUTETY
I10/10 aKaJIeMi4HOi 10OpoUecHOCTI. Y 3BHUaiiHOMY peKuUMi poOOTH JIEKLi Ta MPAKTUYHI 3aHATTS
IPOBOJATHCS B Ay TUTOPISX. Y 3MIIIAHOMY PEKHMMI JIEKIIIi Ta MPaKTHYHI 3aHATTS IPOBOJATHCS Yepe3
riatopMu JucTaniiiinoro HapyanHs Cikopcbkuii, Meet, Zoom ToI110.

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

IloTo4yHMH KOHTPOJIb: EKCIPEC-ONUTYBAHHS, ONMTYBAHHS 3a TEMOK 3aHATT, HamucaHHa MKP,
BUKOHaHHS PP.

KasienqapHuii KOHTPOJIb. IIPOBAAUTHCS [BIYl HA CEMECTP SIK MOHITOPUHI IIOTOYHOI'O CTaHY BUKOHAHHS
BUMOT cuialycy.

CemecTpoBHil KOHTPOJIb: €K3aMEH

PeiiTMHroBa cucTema OL,iHIOBaHHA



MoToYyHMA Ta NiACYMKOBWMIA (CTapTOBMM) iHAMBIAYanbHUA penTUHIM cTyaeHTa (R.) BM3HAYaloTbCcA Ha
0CHOBI 50-6anbHOI WKanu ouiHOBaHHA 332 GOPMYNOLO:

R.=Ryp + R + Rup + Rorp

1. Kpwutepit HapaxyBaHHA b6anis
1.1. Poboma Ha NPAKMU4YHUX 3QHAMMSAX
- aKTUBHa TBOpYa poboTta — 0,7 banu;

- naigHa po6ota — 0,5 6an;

- nacusHa pobota — 0 banis.
1.2. BUKOHAHHSA po3paxyHKosoi pobomu

- TBOpYE BMKOHAHHSA poboT — 25 6anis;

- poboTy BMKOHaHa 3 He3HayHumMM Hegonikamu — 20 banis;

- poboTy BUKOHaHO 3 NeBHUMU NommaKamun — 15 6anis;

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

2. YMOBM MO3UTMBHOI MEPLIOro KajeHAapHOro KOHTPO/O € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPO0. YMOBOI NO3UTUBHOIO APYroro KaleHAapHOro KOHTPO0 € po3B’s3aHHAHe He meHwe 50
% eKcnpec KOHTPOJIO.

3. YMOBOIO IONYCKY 40 €K3aMeHY € CEMECTPOBUIN PENTUHT HE MmeHLe 60 %.

4. EK3ameHaUiiHWI BineT cKNafaeTbca 3 2 TEOPeTUYHMX Ta 4 NPaKTUYHWUX 3aBAaHb, Ha MiArOTOBKY
BiABOAMTbLCA 2 FOAMHM , EK3aMEH NPOBOAMTLCA Y 3MiLIaHIN popmi.

— «BiAMiIHHO», NOBHa BiAnoBigb, He MeHwe 90% noTpibHOI iHGOpMaLii, WO BMKOHAHA 3rigHO 3
BMMOTaMK A0 PiBHA «yMiHb», (NOBHE, 6€3NOMUIKOBE PO3B’'A3yBaHHA 3aBAaHHA);

— «pobpe», 4OCTAaTHLO NOBHA BiANOBiAb, He MmeHLWe 75% noTpibHoi iHpopMmalL,i, Lo BMKOHaHA 3rigHO
3 BMMOramMu A0 pPiBHA «yMiHb abo € He3HayHi HeTOYHOCTi (NoBHe PO3B’A3yBaHHA 3aBAAHHSA 3
HEe3HaYHUMM HETOYHOCTAMM);

— «3af0BifIbHO», HE NMOBHa BignoBiab, He meHwe 50% noTpibHOoI iIHpopMaLii, WO BMKOHAHA 3rigHo 3
BMMOraMM [0 «CTEPEOTMMHOro» pPiBHA Ta AefKi NOMWAKM (3aBOaHHA BMKOHAHE 3 NEBHUMU
HeJoNiKamun);

— «He3aAoBiNbHOY, BiANOBIAb He BiANOBiAaE ymoBam A0 «3aA0BifibHO» — 0 6ani..

Tabmurs BiAMOBIIHOCTI PEUTHHIOBUX OalliB OI[iIHKaM 32 YHIBEPCUTETCHKOIO MIKAJIOKO:

Kinekicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apgoBinbHO
He BMKOHaHI yMOBW A0MNYCKY He ponyuweHo




9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

* [IUTaHHA, WO BUHOCATbLCA HAa MOAY/NbHY KOHTPONbHY PO60TYy (abo Ha TemMaTU4Hi KOHTPO/bHI
po6oTun) HaBegeHo y [logaTky A;

* [lpuKnag 3aBAaHHA ANs Po3paxyHKoOBOi poboTn HaBegeHo y JoaaTky b;

* [IMTaHHA, WO BUMHOCATLCA HA €K3aMeH i NpMKAaa ek3ameHauinHoro binety HasegeHo y JoaaTky B.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknageHo aoktop ¢i3.-mat. HayK, npodecop, Nopbavyk Bonoaumup Mupocnasosuy

YxBaneHo Kadeapoto MaTemaTnyHoi ¢i3nKkn Ta gudepeHLuianbHMX piBHAHb (NpoTokon Ne 11 Bia 22 yepBHa 2023 p.)

Moroa)xeHo MetoauuHoto Komicieto HH IM3 im. €. O. lMatoHa (npoTtokon Ne 12/23 sig 28 yepeHa 2023 p.)

AopaTtoK A



Ha moaynbHY KOHTPO/IbHY BUHOCATbLCA 3aBAAHHA 3 TAKUX TEM :

Tema 1.1. Metoau oOYMCICHHS] BU3HAYCHOTO 1HTETpaja.
Tewma 2.1. ludepenmianbHi piBHIHHS 1-TO TOPSIKY.
Tewma 2.2.JIudepenitianbHi piBHSIHHS 2-TOMOPSIAKY.
Tewma 3.1. Hucnosi psiau.

Tema 3.2. OyHKIIOHATBHI PSIH.

Tewma 4.1. IlonBiitHuit iHTErpas.

Tewma 4.2. IloTpiiiHuiA 1HTETpA.

AdopatoK b



MpuKknapg 3aBaaHHA A4NA po3paxyHKOBOi poboTtu

1. OOuucnury :
T

JEx-cos?x dx

N

OO0OYUCIUTH :

*odx
fo 14+ Vx
3. 3uaiiti mionty Girypu 0OMeHOi KPUBHMU:
y=x% , y=4x.
4, 3HaANTH JOBXKUHY AYTH KPUBOI :
y? = (x+1)2, 0<x<3.
5. 3HaiiTu roury nNoBepxHi 00epTaHHs KPUBOT :
X = acost, y = bsint (Ox)
6.  OOumcnutu 06’eM irypu o6epTaHHS KPHUBOI :
p=ae¥, 0<¢p<m.

7. 3HaiiTu HeHTp Baru, Ppirypu o0ObexKeHOi acTpOi0t0, IO JIEKUTH y MEPIIOMY KBaJIPAHTI:
{x = a cos’t
y = asindt

8.  3HaiiTh 3arampHUI PO3B’A30K
a) tgx-sin®y dx + cos?x-ctgydy =0
LW = 2 2
b) x Y =Xt ty
¢) y' +2xy =xe™*
d xy —yilnx+y =0

9.  3maiiTy 3aranbHUN PO3B’A30K
a) x3y" +x%y' =1
b) ¥ +2y(y")* =0
c) y" =2(y" —1)ctgx

10. 3maiity po3B 30K :
a) y'+y=4e*; y(0) =4 y'(0) =-3
b) v + 4y’ + 4y = e HInx
c) y' -2y ' =2e*; y(1)=-1, y'(1)=0;

11. 3HaiiTu 3aragbHui po3B 30K CUCTEMU
{x’ =y + 2et
y' =x+ t?



12. Jocniguty Ha 361KHICTS :
(00]

1+ 2"
2 5

13. Jdocnigutu Ha 36i1KHICTB :

n=1
14. Jocniguryu Ha 36ixKHICTS :
(e 0]
e
n-n?(n+1)
n=1
15. Jlocnigury Ha 36ixKHICTS :
00 __1yn+1 2n+1
16. 3maiitu inTepBan 36i:xHOCTI ALY :
nn+4)
n=1
17. Posknactu y psan @yp’e Ha intepsani 27,
f(x) = 2x — x?

MuTaHHA, WO BUHOCATLCA Ha CeMeCTpOBMﬁ KOHTPO/b:

Cymu [lapOy BepxHi Ta HUXHI, IHTerpajbHa CyMa, iX BIaCTHUBOCTI.
OcCHOBHI BJIaCTUBOCTI BUHAUEHOTO 1HTETpaja (JIHIHHICTS).
Teopema npo IHTErPOBHICTH HEMEPEPBHOI (PYHKIIII.

Teopema npo HEB1IEMHICTh IHTETpally Bijl HEBIIEMHOT (PyHKIIIT.
Teopema Mpo NmepecTaHOBKY MEX IHTETpyBaHHS.

Teopema npo aJUTUBHICTb IHTETPAJTY [0 IHTEpPBAIY.

Teopema npo OIIHKY BU3ZHAYEHHOTO 1HTErpaiy.

Teopema npo cepesiHe 3HaYEHHS JIJIsl BA3HAYEHHOTO 1HTEeTpaly.
BrnactuBocTi iHTerpana i3 3MiHHOIO BEPXHEI0 MEXKEI0.

0. ®opmyna Hrotona-JleiOHimna.

RBOoOo~NoO~WNE

KOOp/INHAT.

Adopatok B

1. 3acTocyBaHHS BU3HAUEHOTO 1HTErpaia A0 OOUMCIIEHHS IO MIIOCKUX (PIryp B pi3HUX CHCTEMax

12. 3acTocyBaHHS BU3HAUYEHOTO IHTETpajia 10 OOYMCICHHS JOBXUHU AYTH KPUBOi B PI3HUX CUCTEMax

KOOPJIHMHAT.

13. 3acTocyBaHHS BU3HAUYEHOTO IHTErpaja 10 o04urciaeHHs o0emy ¢irypu oOepTaHHs B pi3HUX

CUCTEMAX KOOpAUHAT.

14. 3acTocyBaHHS BU3HAUYEHOTO IHTErpajia 10 0OYHCICHHS TUIOII TOBEPXHI 00epTaHHS B PI3HUX

CUCTEMAX KOOpAUHAT.



15.

16.

17.

18.
19.

20.
21.
22.
23.

24.
25.
26.
27.

28.
29.
30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

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

ol
52.

53.
54,
55.
56.
57.
58.

3acTocyBaHHS BU3HAUYEHOTO 1HTETpalia 10 004HcIeHHs 00eMy (irypu depes IUIONLy HOMepeuHOro
nepepisy.

3acTocyBaHHS BU3HAUYCHOTO 1HTETpasia 10 OOYHMCICHHS CTATUYHIUX MOMEHTIB KPHBHUX Ta IUTOCKUX
iryp.

3acTocyBaHHS BU3HAYEHOTO IHTETpasia 10 0OYMCICHHSI MOMEHTIB iHEepIlii KPUBUX Ta TIOCKHX
iryp.

3HaXO0HKEHHS KOOPAUHAT IICHTPa Mac KPUBOI Ta miockoi ¢irypu, reopemu ['yibaeHa.
[TonsATTS MudepeHialbHOrO PIBHAHHS, PO3B’ I3KypPIBHAHHS, 3aralbHOrOpO3B’A3KY,
3arajlbHOrOIHTErpay.

PiBHSHHS, 110 OMTYyCKAIOTh PO3IUICHHS 3MIHHHX, TPUKJIA.

OpmHOpiiHI PIBHSHHS PO3B’I3yBaHHS OJTHOPITHOTO PIBHSIHHS.

PiBHSHHS 1110 3BOASTHCS IO OJTHOPITHUX.

JliniliHe piIBHSIHH MEPIIOTO MOPAJIKY, 3HAXOKEHHSI 3araJIbHOT0 PO3B’SI3Ky METOI0M Bapiallii
HOCTIHHOIO.

Po3B’s3yBaHHs JTiHIITHOTO PIBHSAHHS 3aMiHOIO.

PiBHsHHS B TOBHEX JudepeHIiiaiax .

Pipusinnst bepnyui.

PiBHSHHS N-TO MOPAIKY 3arajibHUI PO3B’ 30K PIBHIHHA, TEOpPEMa IPO

ICHYBaHHSI Ta €IMHICTh PO3B’sI3Ky 3amaui Korri.

PiBHSHHS 1110 TOTTYCKAIOTh MOHWKEHHS TOPSIIKY.

JliniiiHe piBHSHHA N-TO MOPSIKY, GyHIaMEHTaIbHA CUCTEMA PO3B’SI3KiB.

[IpencraBiaeHHs 3arajJbHOTO PO3B’S3KY JIIHIHHOTO HEOAHOPITHOTO PIBHSHHS, BU3SHAYHUK
Bponcekoro.

[IpencraBieHHs 3arajJbHOTO PO3B’S3KY JIIHIHHOTO OJJHOPIIHOTO PiBHSIHHSA 3 TOCTIHHUMHU
koedirienTamu.

3HaxOKEHHS 3aralbHOTO PO3B’A3KY JIHIMHOTO HEOJHOPIAHOTO PIBHSAHHS 13 CHEIIabHOIO MTPABOIO
YaCTHHOIO.

3B’S130K MK PIBHSHHSAM N-TO MOPSJIKY 1 CUCTEMOIO N PIBHSAHB MEPILIOTO MOPSIIKY.
Po3B’s13yBaHHs cCTEMU JiHIMHUX PiBHSHb METOJIOM MOCIIIJOBHOTO BUKJIIOUEHHS.
Po3B’g3yBaHHs cucTeMU JIIHIMHUX PIBHSIHb MaTPUYHUM METOOM.

O3HaueHHs cyMH psijly, He00X0/1Ha YMOBa 301KHOCTI psiay.

JloBecTu po301KHICTH TAPMOHIYHOTO PATY.

VY3aranbHeHUI TapMOHIUYHUH psijl, JOBECTH HOro 301KHICTh Mpo>1 1 po30KHICTB MpH a<].
Psiau 3 nopaTHiMU yieHaMH TIOPIBHSUTbHA O3HAaKa 301KHOCTI y pOpMi HEPIBHOCTI.
[TopiBHsUIbHA 03HAKa 301KHOCTI Py y (pOpMi €KBIBaJIEHTHOCTI.

O3znaka [lanambepa.

PanukanbHa o3Haka Komri.

IarerpanpHa o3naka Komii.

Psinu 3 1OBITBHUMU YJIEHAMHU, TOHSATTS a0COFOTHOT Ta YMOBHOI 3015KHOCTI, IOBECTH 301KHICTD
pany JleOHus.

Os3naxka JIeitOHuI YMOBHOT 3015KHOCTI.

QOYHKIIOHATIBHI PAIU 3HAXOIKEHHS 1HTEpBaITy 301)KHOCT1 (DYHKIIIOHAIBHOTO Py

. Crenenesi psiiu , pajiyc 301KHOCTI cTerneneBoro psay gopmyna Komri-Anamapa.

Panu ®yp’e 2w nepionnyHux QyHKIUIN, 3HAXOIKEHHS KOe(DillI€HTIB.

BrnactuBocti koedimientiB Oyp’e.

YMmoBu 3601xHOCTI pany Dyp’e, Teopema Jupuxie.

[TonBiifHMIA 1HTErpa 03HAYEHHsI, FEOMETPUYHUIN 3MICT MOJBIHHOTO 1HTErpary

[ToBTOpHUI iHTErpas 3B 30K 3 MOABIHUM IHTETPATIOM JIOCTATHS YMOBA MEPEX0/1y 10 MOBTOPHOTO
IHTeTpay.

BractuBoCTi MOABIMHOTO iHTETpaITy.

Teopema mpo OIIHKY MOJBIMHOTO IHTETPAITY.

Teopema npo cepeiHe 3HAYCHHS [Tl TOABIHHOTO IHTETpaTy

3amiHa 3MIHHUX B MOJIBIMHOMY 1HTErpalii, SKOOIaH MEePEXOTy.

Teopema npo 3aMiHa 3MiHHHUX Y TOJBITHOMY 1HTETpaJi, Mepexia A0 MOISIPHOi CUCTEMH,

Sxob6ian mepexomy, y3araJibHeHa MoJsipHa CUCTEMa KOOP/IMHAT.



59. 3acrocyBaHHS MOABIMHOTO IHTETpaly 0 OOUMCIICHHS IUIONII TIOCKOI Girypu, 06’ emy ¢irypu,
TIJIONIII TIOBEPXHI .

60. 3acTocyBaHHS MOJBIMHOTO IHTETPATY 0 33/1a4 MEXaHIKH (CTATUYHUI MOMEHT, MOMEHT 1HEpITii,
IEHTP MacH TUIOCKOI pirypw).

61. IloTpiitauii iHTerpan o3HaueHHs, TeopeMa npo iCHyBaHHS MOTPIMHOTO 1HTETpalty, Mepexiy 10
MIOBTOPHOTO IHTETPYBaHHS.

62. OCHOBHI BIaCTUBOCTI MOTPIHHOTO IHTETPAy, TEOPEMH PO OLIHKY Ta PO CEPEIHE 3HAUCHHS.

63. 3amiHa 3MiHHMX B IMOTPIHOMY IHTETpali, MUJIIHAPUYHA Ta ChepruIHa CHCTEMH KOOPJUHAT KOOiaH
nepexomy.

64. 3acTocyBaHHS OTPIHHOTO IHTErpaTy A0 OOYHCICHHS 00’ €My Ta 3a/a4 MEXaHIKH.

65. KpuBosiHiiiHUI IHTETpaJl IO 1y31 O3HAYCHHsI, 00YHMCIIEHHS HOT0 B PI3HUX CHCTEMax KOOPIHUHAT.

66. 3acTocyBaHHS KpUBOJIHIIHOTO IHTErpaly 1o y3i 10 3a1a4 MeXaHiKu.

67. KpuBoiHiHUI IHTETpaJI 110 KOOpAMHATaM, OOYUCIICHHS HOTO B IIIOCKOMY Ta IIPOCTOPOBOMY
BUIIAJIKY .

68. 3HaxomKeHHS IO 32 JOIIOMOTOI0 KPUBOMIHIMHOTO iHTETpaly.

69. YMOBHU He3aJIeKHOCTI KPUBOJIIHIIHOTO 1HTErpaly BiJl KOHTYpa iHTETpyBaHHS.

®opmyna ['pina.

70. ®opmymna Ctokca (3 JOBEICHHSM).

71. ®opmymna OcTporpagchbKoro (3 T0BEACHHSIM).

72. Tons, mousitts rotF,divF,coninoinanbHiCTh, MOTEHIIATBHICTH BEKTOPHOTO ITOJISA, TIOCTATHI YMOBH
MOTEHII1aJIbHOCTI Ta COJICHOINAIBHOCTI 1oJist, hopmyna OCcTporpajchbKoro y BEKTOpHii Gopmi.

HALIOHAJIbHUM TEXHIYHUI YHIBEPCUTET YKPAIHU
«KUTBCHKUI ITOJITEXHIYHUN IHCTUTYT imeni ITOPSI CIKOPCBEKOI' O

OcBiTHpO-KBaJTiiKaIHUNA piBeHb __OakajaBp
Hanpswm migrorosku_Marepianosnasctso 132
CreniajabHICTD Marepiaio3HaBCTBO

Kpenutuuii Monyib Buria MmaTemMaTtuka. po3nin 2. [HTerpasbHe YHCICHHS Ta JUQepeHIiaabHi PiBHIHHS

EK3AMEHAIIAHAMA BUIET Ne _ 2

1. Teopema mpo 3aMiHA 3MIHHUX V MMOJIBIMHOMY 1HTErpal, IIEpEX1T 10 MOJISIPHOI CUCTEMU
KOODJIMHAT.
2. JludepeHmiajibHl PIBHAHHS N-TO MOPSIKY, 3araJIbHUN PO3B’I30K PIBHIAHHS, TEOPpEMA

PO ICHYBAHHS TA €IMHICTH po3B’ 3Ky 3anaul Ko,
3.3anaui

1. 3mnaiftu monry ¢irypu oOMexeHoi:
p=4sin’2¢p
2. 3HaiTH po3B’s30K 3amaui Komri:

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

2 n+1
Z6n3—3

n=1

4. Pozknactu B psig Oyp’e :

y = x — 1 HainTepsai [0, 2]
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