gu HauioHanbHWI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUTBCbKUW MOMTEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Emb6nema
Kadeppu(sa

HaABHOCTI)

Kadeppa matemaTtuyHOi
$i3nku Ta gudepeHuianbHUxX
piBHAHDb

BULLA MATEMATUKA. HYacTtuHa 2.

IHTEFPAZIbHE YACNEHHA TA AUDEPEHLUIANBHI PIBHAHHA
Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb
OcBiTHA nporpama
CraTyc gucuuniiim
dopma HaBYaAHHA

Pik niarotosKm,
cemecTp

O6¢car aucumunniHm

CemecTtpoBuii
KOHTPOJ1b/ KOHTPOJIbHI
3axoau

Po3sknap 3aHATb

MoBa BMKNapaHHA
IHdopmauis npo
KepiBHUKa Kypcy /
BMK/NagaudiB

Po3milLeHHA Kypcy

PeKBi3suTMHaBYaNbHOI gUCUUNAIHN

Mepwuii (6akanaspcokuli)

13 MexaHi4Ha iHx#ceHepiA

132 Mamepiano3Hascmeo

HaHomexHonozii ma komn’tomepHuli dusaliH mamepianie

HopmamusHa

04YHa(0eHHa) (ducmaHuiliHa/3miwiaHa)

1 Kypc, ociHHili cemecmp

Buwa mamemamuka. YacmuHa 1. ugpepeHuyiansHe YucneHHa ma niniliHa aneebpa,
1 Kypc, secHAHUl cemecmp

Buwa mamemamuka. YacmuHa 2. IHmezpanbHe YucaeHHA ma ougepeHyianbHi
PiBHAHHA

2 Kypc, OCiHHiIli cemecmp

Buwa mamemamuka. YacmuHa 3. Teopisa limosipHocmeli ma mamemamu4Ha
cmamucmuka

19 kpedumie/570 200uH:

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

YacmuHa 2: 6 kpedumie/180 200uH: nekyii — 54 200; npakmuyHi 3aHamms — 54
200; CPC — 72 200;

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

YacmuHa 1: EkzameH/PP, MKP

YacmuHa 2: EkzameH/PP, MKP

Yacmuna 3: EkzameH/PP, MKP

htth:roz.kpi.ua

YKpaiHcoka

JlekTop:

lopbauyk Bonogummnp MunpocnaBosuY, AOLEHT Kabeapu maTemaTUUHOT Gi3nKK Ta
andepeHuianbHUx piBHAHb PM®, noKTOp di3.-maT. HayK
v.m.horbach@gmail.com

MpakTnuHi / CemiHapcbKi:

CniBak HOniaBonogmumupisHa, spivak_julia@ukr.net

Campus

MporpamaHaBYanbHOI AUCLUNIHU

1. OnucHaBYanbHOI gUCUUNAIHY, il MeTa, NpegMeT BUBYAHHA Ta pPe3y/ibTaTu HaBYaHHA

He 3Baxxaroum Ha Te, IO MaTeMaTHKa 3apoaWjiach Ha CBITAaHKY pO3BHTKY IMBLM3aIii 1 €
(GyHIaMEHTAIBPHOIO HAYKOIO, 110 BUBYAE TIOHATTS, OJIEpXKaH1 MIJITXOM aOCTpaKIIii sIBUI] PEaIbHOTO CBITY,

BOHA IIOCTIHHO PO3BUBAETHCS

1 OHOBJIIOETHCS. TakUM OHOBJIEHHSIM CBOIO Yacy CTajo BIIKPUTTS



TUQepeHIiaTbHOr0 1 IHTErpaJbHOTO YHCIIEHHS, L0 JAl0 IMOIITOBX 0 ()OPMYBaHHS HOBOTO PO3ALTY
MaTeMaTHKH, 10 SIKOi YBIHIIIM Teopis Au(epeHliaJbHUX PIBHAHB, Teopis (YHKIIH, aHamiTH4YHA Ta
mudepeHiiitna reoMerpis Tomo. ChOTOAHI BHIA MaTeMaThka € e(EeKTHMBHHM 1HCTPYMEHTapieM
JOCITIJKeHb y TMPHPOJHUYMX 1 TEXHIYHMX HayKaX, SKUH 3a0e3meuye iX HEBINMHHUN PO3BUTOK. Y
TeXHIYHUX YHIBEpCUTETaX BUKIJIAQJIaHHS IUCIUIUTIHUM Buima Marematuka € OOOB’SI3KOBUM, TakK SK
CIIOHYKA€ CTYJICHTIB 10 PO3BHUTOK iX IHTEJEKTY 1 3JaTHOCTI JO JIOTIYHOTO MUCJICHHS, PO3B’s3aHHS
CKJIAJTHUX CIEIliali30BaHUX 33Jlad Ta NPAKTUYHUX MpodsieM MpodeciiHol AiSIBHOCTI Y HOBITHIX
TEXHOJIOTISX Ta KOMIT I0TEPHOMY JIM3aiiHI MaTepiaiiB, yMIHHS BUKOPUCTOBYBATH METOJIM MaTeMAaTHYHOTO
aHai3y Ta AuQepeHIliaTbHUX PIBHSIHb B IHKEHEPHUX PO3paxyHKax.
MeToro HaBYaIbHOT AUCHUILTIHU € (POPMYBaHHS y CTYIEHTIB iHTETpaIbHOI KOMIIETEHTHOCTI — 34aTHOCTI
JI0 JIOT1YHOTO MUCIJIEHHS, (POPMYBaHHS OCOOMCTOCTI CTYAEHTIB; PO3BHTOK iX IHTENEKTY 1 37i0HOCTEH;
3IaTHOCTI pO3B’A3yBaTH CKJIA/IHI CIeNiali30BaHi 3aa4i Ta MPaKTUYHI MpoOsIeMu
MpepmeTom BUBYEHHA AUCLMNAIHM € METOAM Ta aNrOPUTMKU PO3B’A3YBAHHA 3afay Ha 3aCTOCYBaHHA
BM3HAYEHHOrO iHTErpasa A0 reoOMeTpuUYHMX Ta OisMYHMX 33434, METOAM 3HaAXOAKEHHA pPO3B’A3KiB
andepeHUiaNbHUX PiBHAHb OCHOBHMX TWNIB, METOAM AOCNIAEHHA Ha 30iKHICTb  4YMCNOBMX Ta
bYHKLIOHANbHUX pAAiB  a TakoXk paais Pyp’e, 06YMCNEHHA KPATHUX, KPUBOJIHIMHMX Ta NOBEPXHEBMUX
iHTerpanis, 3aCToCcyBaHHA iX A0 Qi3UYHUX Ta NPMKNAAHMX 3a4a4 3 cneuianisauil.

MeToto aucumnniHn  Buwa matematnuka € GopmyBaHHA Yy CTYAEHTIB TaKMX MNPOrpamHuX
3aralbHUX KOMNETEHTHOCTEMN fAK:
K3.01 3gaTHicTb A0 aBCTPAKTHOrO MUCNEHHS, aHaNi3y Ta CUHTe3y
K3.03 3paTHiCTb BYUMTMCA Ta OBOIOAIBATU CY4AaCHMMM 3HAHHAMM
K3.05 3gaTHicTb NpuitmaTn 06rpyHTOBaHI pilleHHA
K3.10 3paTHicTb NpauoBaT¥ aBTOHOMHO
B pe3ynbTaTi HaBYaHHA CTYAEHT NMOBUHEH BMIiTM 0OYMCAtOBATU BU3HAYEHWUI iHTErpan pisHMX TURIB,
HEeB/IaCHi iHTerpanu nNeplioro Ta Apyroro poay. YMiTm 3HaxoguTn po3s’A3kM gndepeHuianbHUX piBHAHb
OCHOBHWX TWNMIiB, 064YMCNOBATU KPATHI KPMBOAIHIMHI Ta NOBEPXHEBI IHTErpann ymiTh ix 3acTocoByBaTh 40
di3nyHMX 3ada4 Ta 3adady 3 cneuianisauii. JocnigrKyBaTu Ha 36iXKHICTb YMC/IOBI psSAU Ta 3HAXOAMUTU
iHTepBanu 36ixKHOCTI paais, po3knagaTtn B pag Pyp’e dyHKuji. JocniaxKyBaTn CKanApHi Ta BEKTOPHI noss
Ta 3aCTOCOBYBATU OTPUMAHI 3HAHHA Y TpodeciitHOT AISITBHOCT Y HOBITHIX TEXHOJIOTISX .
MporpamHi pe3ynbTatv HaBYaHHA
MPH 2 3HaTM Ta BMITUM BMKOPUCTOBYBATU 3HAHHA (YHAAMEHTAZIbHUX HaAyK, WO JexKaTb B OCHOBI
BiZINOBIAHOI cneujani3auii maTepiano3HaBCTBA, HA PiBHi, HeObOXiAHOMY JANs [OCATHEHHS iHLIWNX
pe3ynbTaTiB OCBITHbOI NpPOrpamm.
MPH 7 Bonoaitv HaBMyKamu, fAKi A03BONAIOTb MPOAOBXKYBATU BYMTMCA | OBONOAIBATU Cy4aCHUMM
3HAHHAMM.

2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOriYHiA CXemMi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpamoto)

OucumnnidHa «Buwa matematMka» 4YacTMHa 2. BUKAAAA€ETbCcA Ha 6a3i yacTMHU1. Ta NoBHOI cepeaHbOi abo
cepeaHboi NpodeciinHoi oCcBITH.

€ OCHOBOW A/1A BUBYEHHA HOPMATUBHUX AUCUMMAIH LMKAY 3aranbHoi i npodeciinHoi niaroToBKWU. 3HaHHA
OTPMMaHI Nig 4Yac BMBYEHHA AUCUMMAIHM MOXYTb OYyTM BMKOPUCTaHI ANA PO3PaxyHKiB Yy KypcoBuX Ta
AMNNOMHUX poboTax Ta npoeKkTax. AucumniiHa € cKnagoBoo GopMyBaHHA iHTErpasbHOI KOMMNETEHTHOCTI
nepworo (6akanaBpCbKOro) piBHA BMLLOI OCBITH.

3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Po3ain 1.Bu3nayenuii interpan
Tema 1.1. MeToau o0unciIeHHs] BU3HAYEHOT'O iHTErpaa.



Tema 1.2. HernacHi inTerpainy.

Po3ain 2./IndepenuianbHi piBHIHHS.

Tema 2.1. ludepeHuianbHi piHSHHA 1-r0 MOPAAKY.
Tema 2.2 [IudepeHuianbHi piBHIHHS 2-TOMOPSAKY.
Tewma 2.3./Iucdepenmianti piBHIHHSI BUCOKOTO TOPSIKY, CHCTeMH AU()epeHIiaJbHIX PiBHIHb.
Po3nin 3. Paau ta psagu @yp’e.

Tewma 3.1. Yucnosi psam.

Tewma 3.2. OyHKITIOHATBHI PSAAM.

Tewma 3.3. Psgu @yp’e.

Po3nin 4. KpaTni inTerpanm.

Tewma 4.1. [oagsiiiHuii iHTErpaUI

Tewma 4.2. IloTpitiauii inTerpan.

Po3nin 5. KpusoJiniiini Ta moBepxHeBi iHTerpasim.
Tewma 5.1. KpuBomiHIHHUN iHTETPaJI MEPIIOTO POLY.
Tewma 5.2. KpuBomiHiIiHAN iHTETpa IPYTOro POoay.
Tewma 5.3. IloBepxHeBuil iHTErpa IEPIIOTO POIY.
Tema 5.4. IloBepxHeBU iHTErpa IPyroro pomay.

4. HasuyanbHi matepianu Ta pecypcm

OcHoBHa JiTepaTypa

1.  Jly6osuk B.Il. Buma matemaruka: HaBu.mmoci6./ Jyoosuk B.IIL., FOpuk L.I. — K.: A.C.K., 2005. —
648 c.

2. TI'pumamrox B.II. Buma marematuka: ¥ 2 4.: HaBd. moci6. / ['pumamrox B.IIL., Kyxapuyk M.M.,
Slcincekuii B.B. — K.: Bimoi, 2004. — 4. 1. - 376 c.

3. MeronuyuHi BKa3iBKH A0 BUKOHAHHS PO3pPaxyHKOBOi poOoTH Ha Temy “‘Busnauenmii inTerpan” YkiI.
['opbauyk B.M., Mensuuk A.®., - K. : KIII, 1992, - 20 c.

4.  Meronuueckue yka3zaHUs K TUIIOBOMY pacyery mo teMe “OObIKHOBEHHbIe Iu(depeHIaibHble
ypaBHeHus u cucreMmbl” Coct. bapanosckas I'.I'., ®enopenxo O.Jl., )Knanosa B.B., Koxanenko
H.B. K. : KIIN, 1988. — 32 c.

5.  Meronuueckue ykazaHus K THUHOBOMY pacuery Ne3 “UmucioBble M (QyHKUMOHANbHbIE psabl. Psn
®yp’e” no nucuuiuinee “Marematuueckuil ananus” Coct. B.II. INanara, T.H. baptHoBckas u ap. —
K.: KIIH, 1991. — 40 c.

6. JyoOosuk B.II. Bumia maremaruka. 30ipHuK 3amad: HaBd.moci0./ Jlyoosuk B.II., IOpuk L.I. — K.:
A.CK, 2005. - 648 c.

Jlooamkoea nimepamypa

1. Jlawko ILE. Beicmias maTemaruka B yHNpakKHEHHMSX M 3a7adax: YdeO.mocobue aisi CTYIEHTOB
BTY30B. B 2-x4. / Jlanko [LE., [TormoB A.I'., KoxxeBuukoBa T.5. — M.: Beicin.mkona, 1986. — Y. 1. —
304 c.

2. HoporosineB A.f. Marematnunuii ananizgactunu 1,2. — Kuis “JIubigs”, 1993.

HaBYaNbHUWA KOHTEHT
5. MeToguKa onaHyBaHHA HaB4Ya/bHOI AUCLUUNNIHU(OCBITHBOrO KOMMNOHEHTA)

5.1. Jlexuii (54 zo0unu)
Jlexmis 1.
Busnauenuii interpan. O3HaueHHs, TeopeMa ICHYBaHHs, BJIACTUBOCTI.IHTErpan i3 3MIHHOIO BEPXHBOIO
rpanuuero. Teopema npo cepenHe.
Jlexuris 2.
Metoau o04MCIeHHs BU3HAYEHOTO iHTerpaa.
Jlexuris 3.
Hesnachi inTerpanu. HeBnacHi iHterpamu 1-ro ta 2-ro poxy. Kpurepiit 36iHOocTi. JlocTaTHI O3HaKH
301KHOCTI.
Jlexuis 4.
3BuyaitHi nudepenmianbhi piBHsHHA ([IP). 3amayi, saxi npuBoasate 10 JIP. OcHOBHI 03HaYCHHS 1 TOHSTTSI.
Teopema icHyBaHHS po3B’ 3Ky 3amadi Komri. JIP 13 BimokpeMIItoBaHUMHU 3MIHHUMU.



Jlexirist 5.

P sxi 3BogsTees 10 [P i3 BimokpemmtoBanumu 3minaUME. OqHopiani [IP. Jleski cremianpHi Tunu J[P.
Jliniiai AP 1-ro mopsinky. JIP bepuymmi. JIP Pikkari. /IP B noBaux audepeHIianax.

Jlexris 6.

JP Cnemianpai tumu JIP 2-ro mopsaky. JliHidHMA gudepeHIIHHUNA omnepaTop Ta HOro BJIACTHBOCTI.
dyHIaMeHTallbHA CHCTEMa PO3B’SI3KIB.

Jlexris 7.

JliniliHi omHOpigHI audepeHIiaabHi PIBHAHHA 13 CcTaMMH KoedimieHTamu 2-ro mnopsaaky.CTpykrypa
3arajbHOTO PO3B’A3KY JiHIMHUX ogHOpiAHKuX JIP 13 ctamumu koedimientamu. Jlinikiai Heoxnopiani [P i3
CTaJIMMH KOe(iIlieHTaMH 13 CIIEI[IaJIbHOIO MTPABOI0 YaCTHHOIO.

Jlexis 8.

JudepenuianbHi piBHAHHS BUCOKOTO TOPSIZIKY, IO JTOMYCKAIOTh IIOHMKEHHS.

Jlexitist 9.

JlinitiHi nudepeHiianbHi piBHAHHA BUIIMX MOpsakiB. OCHOBHI O3HA4YeHHsS 1 MOHATTA. Merton Bapiartii
JOBUIbHUX CTaJIHX.

Jlekuig 10.

Cucremu niniitnux JIP. Hopmanbai cuctemu piBHsiHb. Cuctemu niHiitHUX JIP 13 cTanuMu KoediieHTaMH.
Jlexis 11.

Psinu, 301KHICTD sy 3 JOJATHAMH WICHAMU, TIPUKIIAIH

Jlexis 12.

3HAKO3MIHHI PSIU O3HAKH 3017KHOCTI

Jlekmig 13.

OyHKIIOHATBHI PSIU, 3HAXOIKEHHS iHTepBay 301KHOCTI

Jlexuis 14.

Pamn @yp’e 2n nepioguuHuX QyHKIIH

Jlexmis 15.

Psnu ®@yp’e 2lnepiognunux GyHKIIN

Jlexis 16.

[Tonsitinmii iHTETpa 0OUUCIEHHS

Jlexmis 17.

[ToBTOpHMII iHTETpAT, 3B’SI30K 3 MOABIHHUM

Jlexuis 18.

[MotpiitHuii iHTErpan

Jlexis 19.

[ToBTOpHMII iHTErpas 3B 30K 3 MOTPIHHUM

Jlexaris 20.

KpuBomiHiliHMI 1HTETpa MEPIIOTO POIY

Jlexmis 21.

3acTocyBaHHS KPUBOJIIHIHHOTO IHTETpaia Mepuoro poay

Jlexis 22.

KpuBoniniituuii iHTerpan qpyroro poay

Jlexis 23.

3acToCcyBaHHS KPUBOIIHIMHOIO 1HTETpasia Apyroro poay

Jlexis 24.

[ToBepxHEBUH 1HTETPA IEPIIOTO POTY

Jlexis 25.

3acTocyBaHHS MOBEPXHEBOTO 1HTETpalia MepIIoro poay

Jlextis 26.



[ToBepxHeBuUI IHTETPAT IPYTOTO POAY
Jlexis 27.
3acTocyBaHHS IMOBEPXHEBOTO 1HTETpalia APyroro poay

5.2 MpakKtnuHi 3aHaTTa (54 roanHK)

3aHAaTTAa 1.

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

IHTerpyBaHHA 3a YaCTMHAMM, 3aMiHa 3MiHHWX, 3aCTOCYBaHHA BW3HAYEHOrO iHTerpasy A0 ObYnCNeHHA
naow, NAoCcKMx oiryp.

3aHATTA 3.

HeBnacHi iHTerpanv ob4ncneHHs.

3aHAaTTa 4.

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

JNiHINHI piBHAHHA NepLIOro NopAaKy.

3aHATTA 6.

NiHiINAHI ogHOpPigHI PIBHAHHA APYroro NoOpsaaKy .

3aHAaTTa 7.

JTiHiINHI piBHAHHA ApYroro NopAAKY 3 NOCTIMHUMM KoedilieHTamM 3i cnewia/ibHOK NPaBO YaCTUHOMO.
3aHATTA 8.

PiBHAHHA BMCOKOro NOPAAKY WO A0NYCKAOTb 3HUXKEHHA NOPALKY.
3aHATTA 9.

JTiHiINHI piBHAHHA BUCOKOro NOPAAKY 3 CneLiasibHOK NPaBok YacTUHOIO.
3aHaTTa 10.

Cuctemu niHinHMX gudepeHuianbHUX PiBHAHb, EKCNPEC KOHTPO/IbHa.
3aHAaTTa 11.

Pagu 3 noAaTHUMM YNEHAMMU .

3aHAaTTa 12.

Paau 3 fOBINABHUMM YneHaMU.

3aHATTAa 13.

PyHKUIOHaNbHI pAaY 3HAaXOAXKEHHSA iHTepBasny 36iHOCTI paay.

3aHAaTTa 14.

Paau ®yp’e posknag 2m nepioandHMX GYHKLIN,

3aHAaTTAa 15.

Paau ®yp’e posknag 2| nepiognuHmx GyHKLUINA.

3aHAaTTA 16.

MoAaBiliHWI Ta NOBTOPHMUI iHTErpan obYMCNEHHS.

3aHAaTTa 17.

3acTtocyBaHHA NoABiIMHOrO iHTerpana.

3aHATTA 18.

MoTpiiHWMI iHTerpan obumMcneHHs.

3aHAaTTa 19.

3acTocyBaHHA NOTPIMHOrO iHTerpana.

3aHAaTtTa 20.



KpWBONiHiMHWMI iHTErpan nepworo poay.

3aHAaTTa 21.

KpuBoOniHiltHWI iHTerpan gpyroro poay ob4mMcneHHs.
3aHATTA 22.

KpuBOniHiHWI iHTErpan Apyroro poay 3acTocyBaHHA.
3aHATTA 23.

MoBepxHEeBUI iHTErpan NepLIoro poay o64YncieHHs.
3aHATTA 24.

3acTocyBaHHA NOBEPXHEBOTO iHTErpana NepLworo poay.
3aHATTA 25.

MoBepxHEeBWUI iHTerpan A4pyroro poay obYnCNeHHsA .
3aHATTA 26.

3acTocyBaHHA NOBEPXHEBOTO iHTErpasa Apyroro poAy, eKCnpec KOHTPOIbHA.
3aHAaTTa 27.

MoaynbHa KOHTpoIbHa poboTa.

6. CamocrTiiiHa poboTa cTygeHTa
CamocriitHa po0OoTa CTyIeHTiB (3arajibHa TPUBAIICTh /2 TOAMH) MOJISTAE Y:

CamocTiifHOMY OTIpaIfoBaHHi JIEeKIiifHOTO MaTepiany (B po3paxyHky 0,33 roguHa Ha 1 ToauHy JEKIIHHUX
3aHATh) — BChOro 18 roaun

[TigroroBi 10 mpakTHIHUX PoOIT— Bchoro 15 roaun
ITigrorosui o MKP - Bceoro 3 roaun
BuxoHaHHI po3paxyHKOBO1 poOOTH — BCbOTO 6 TOJUH

[TiazroToBIi 1O CEMECTPOBOrO KOHTpomo — ek3ameHy — 30 roauH.Buaum camoctiiiHoi pobotu —
OTpAIIOBAHHS JEKIIHHOr0 Marepiaiy, MiArOTOBKa A0 ayJUTOPHUX 3aHATh, PO3B’A30K 3a/1a4, BUKOHAHHS
pPO3paxyHKOBOi poOOTH (po30MBaeThCS Ha JBI YAaCTMHM BIANOBIAHO 1O CEMECTPOBUX IUIAHOBUX
aTecTarii).

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Hotpumanns nonoxens «Koaekcy yecti KIII im. Irops Cikopcbkoro» (po3ainu 2 ta 3)
CriBrparis CTy/ICHTIB Y PO3B’si3aHHI TPOOJIEMHUX 3aBaHb JO3BOJICHA, alie BIMOBII KOXHUN CTYICHT

3aXMIIa€e caMoCTiitHO. B3aeMoist CTy/IEHTIB Mij Yac ICIIUTY KaTeropuyHO 3a00POHSIETHCS 1 Oy/Ib-AKa Taka
JISUTBHICTD OyJ1e BBaXKATHCS MOPYIIEHHSIM aKaJleMIqyHOi TOOPOYECHOCTI 3TIHO IPUHLUIIIB YHIBEPCUTETY
HI0JI0 aKaJeMIYHOI J0OPOUYECHOCTI.Y 3BUYaiHOMY PEKHUMI POOOTH JIEKIiT Ta MPAKTUYHI 3aHATTS
IPOBOJATHCS B ayJUTOPIAX. Y 3MIIIAHOMY PEXKHUMI JIEKIIii Ta MPaKTHUYHI 3aHATTS IPOBOATHCS Yepe3
atdopMu Juctaniiitnoro Hapuanus Cikopcbkuii, Meet, Zoom ToI1o.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

IloTOYHMii KOHTPOJIb: EKCIPEC-OMUTYBAHHS, ONUTYBAHHS 3a TEMOIO 3aHATTA, HanucaHHsi MKP,
BUKOHaHHS PP.

KanengapHuii KOHTPOJIb: IPOBAUTHCA /IBIUl HA CEMECTP SIK MOHITOPUHT MOTOYHOI'O CTaHY BUKOHAHHSA
BHUMOT cu1adycy.

CemecTpoBHil KOHTPOJIb: €K3aMEH



PeTUHroBa cMcTeMa OL,iHIOBaHHA

MoToYyHMI Ta MiACYMKOBWMIA (CTapTOBMiA) iHAMBIAYanbHUIA pPenTUHIM cTyaeHTa (R.) BM3HayaroTbCcA Ha
0CHOBI 50-6anbHOI WKanu ouiHOBaHHA 32 GOPMYNOLO:

R.=Ryp + R + Rup + Rorp

1. Kputepin HapaxyBaHHsA 6anis
1.1. Poboma Ha npaKMu4HUX 3aHAMMAX
- aKTuBHa TBOpYa pobota — 0,7 6anu;
- nnigHa poboTta —0,5 6an;
- nacuBHa pobota — 0 6anis.

1.2. BUKOHAHHA po3paxyHKo8oi pobomu
- TBOpYE BMKOHaHHA poboT — 25 6anis;

- pobOTy BUKOHAHA 3 HE3HAYHUMM Hegonikamum — 20 6anis;

- poboTy BUKOHaHO 3 NeBHUMU NomUaKamun — 15 6anis;

- poboTy He 3apaxoBaHO (3aBAaHHSA He BUKOHaHe abo € rpybi nomunkm) — 0 6anis.
2.3. EKcnipec KoHmMposo no 1 6any;
2.4. ModynbHa KoHmposabHa poboma 5 6anis.

2. YMOBM MNO3WUTMBHOI NEPLIOrO KaNeHAApHOro KOHTPON € po3B’A3aHHA He meHwe 50 % ekcnpec
KOHTPOA0. YMOBOI MO3UTUBHOIO APYrOro KaneHAapHOro KOHTPOI0 € PO3B'A3aHHAHE He meHLwe 50
% eKcnpec KOHTPOALO.

3. YMOBOIO 40MNYCKY A0 €K3aMeHY € CEMECTPOBUIN PENTUHT He meHLwe 60 %.
EK3ameHaUiliHMin BineT CKNafaeTbcAa 3 2 TEOPETMYHMX Ta 4 NpPaKTUYHMX 3aBAaHb, Ha MiArOTOBKY
BiABOANTLCA 2 TOANHWN , EK3aMEH NPOBOAMUTLCA Y 3MiLaHin popmi.

— «BiAMiIHHO», NOBHa BiANOBiAb, He MeHlle 90% noTpibHOI iHPOpMaLi, WO BMKOHAHa 3riAHO 3
BMMOraMu A0 PiBHA «yMiHb», (NOBHe, 6e3NoMUIKOBe PO3B’A3yBaHHSA 3aBAAHHSA);

— «pobpe», AOCTaTHbO NOBHA BignoBiAb, He MmeHwe 75% noTpibHoi iHpopMmau,ii, Wo BMKOHaHa 3rigHo
3 BMMOramMu A0 PiBHA «yMiHb abo € He3HayHi HeTO4YHOCTi (MoBHe PO3B’A3yBaHHA 3aBAAHHA 3
HEe3HAYHUMU HETOYHOCTAMM);

— «3a/10Bi/IbHO», HE MOBHa BignNoBiAb, He meHuWwe 50% noTpibHOoi iHpOopMalLlil, O BUKOHAHA 3rigHO 3
BMMOraMM [0 «CTEPEOTMMHOro» pPiBHA Ta AefAKi NOMWAKM (3aBOAHHA BMKOHAHE 3 MEeBHUMU
Heaonikamun);

— «He3afoBi/fIbHOY, BigNOBiAb He BignoOBigae ymoBam A0 «3a40BifibHO» — 0 6anis..

Tabmuist BIAMOBITHOCTI pEHTUHTOBUX OajIiB OI[IHKAM 3a YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinekicme 6anie OuyiHKka
100-95 BiamiHHO
94-85 Lyxe pobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apgoBinbHO
He BMKOHaHI yMOBW 40MNYCKY He ponyuweHo




9. [OopaTtkosa iHpopmauia 3 aucumnniHm (0CBITHLOro KOMNOHEHTA)

* [IUTaHHA, WO BUHOCATLCA HAa MOAY/NbHY KOHTPONbHY PO6OTY (ab0 Ha TeMATUYHi KOHTPO/bHI
po6oTun) HaBegeHo y [logaTky A;

* [lpuKnag 3aBAaHHA ANA PO3paxyHKOBOi poboTn HaBegeHo y JoaaTky b;

* [IMTaHHA, WO BMHOCATLCA Ha €K3aMeH i NPUKNaA eK3aMeHauiltHoro 6inety HaBeaeHo y [loaaTtky
B.

Po6ouy nporpamy HaB4YanbHOI gucumnainm (cunabyc):
CknageHo AoKTop ¢i3.-maT. HayK, npodecop, Nopbauyk Bonoanmmnp Mupocnasosuy

YxBaneHo Kadegpoto matemaTnyHoi ¢isukn Ta gudepeHuianbHux piBHAHb (NpoTokon Ne 9 Big 7 nvnHa 2022 p.)

Norop»eHo MeToauuHoto Komicieto HH IM3 im. €. O. MaToHa (npoTtokon Ne 10/22 Big 10 avnHa 2022 p.)




AopaTtoK A

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

Tema 1.1. Metoau oOUMCICHHS] BU3HAYCHOTO 1HTETpaja.
Tewma 2.1. ludepenmianbhi piBHAHHA 1-TO TOPAIKY.
Tewma 2.2.JIndepeniiianbHi piBHSIHHS 2-TOMOPSIIKY.
Tewma 3.1. Hucnosi psiau.

Tema 3.2. @yHKIIIOHANBHI PSIIN.

Tewma 4.1. IlonBiitHui iHTErpa.

Tewma 4.2. IloTpiiiHuiA 1HTETpA.



AopatoK b

Mpuknag 3aBaaHHA ANA PO3paxyHKOBOI poboTu

1. 06‘1PICJ'II/ITI/I

8. 3Hamn 3arajabHUMA posB ;1301(

9.  3maiitu 3aransHMI po3B’A30K

10. 3nHaiiTi PO3B’SI30K :
p

11. 3HaiiTu 3arajabHUl pO3B’I30K CUCTEMU
p



12. I[ocnmnm Ha 361)KH10TI> :
2,
w 3 $

13. Jdocnigutu Ha 361KHICTB :
- "
Z n Sin i

LEY

14. Jocnigutu Ha 361KHICTS :
s ¢

n=gn ﬂ'{ﬂf’) 3

15. Jocnigury Ha 36ixKHICTS :

{ ) LA Z ity ;
F ninvt1)’
16. 3maiitu inTepBan 36i:xHOCTI ALY :
s 20
xh .
aey Rlnty) '
17. Posknactu y pan ®@yp’e Ha inTepBani 27,

flx)=2x -x*



AdopatoK B

MuTaHHA, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOb:

Cymu JlapOy BepXHi Ta HHJKHI, IHTeTpaJIbHA CyMa, X BJIACTHBOCTI.

OCHOBHI BJIIACTUBOCTI BUHAYEHOTO iHTErpaa (JiHIHHICTD).

Teopema npo IHTETPOBHICTh HETIEPEPBHOT QYHKIIIT.

Teopema npo HEBIAEMHICTH IHTETpaly BiJ HEBIIEMHOI (DYHKIIII.

Teopema Mpo nepecTaHOBKY MEK iHTETpyBaHHS.

Teopema npo aAUTUBHICTH IHTETPay MO iIHTEpBaTY.

Teopema npo oiHKY BU3HAYEHHOT'O 1HTErpay.

Teopema npo cepeHe 3HAYCHHS 7151 BA3HAUEHHOTO 1HTErpay.

BnactuBocTi iHTErpasia i3 3MiHHOK BEPXHEIO MEXKEIO.

0. ®opmyna Hrotona-JleitOnina.

1. 3acTocyBaHHs BU3HAYEHOTO 1HTErpaja 10 OOUMCICHHS IO TUIOCKUX (PIryp B PI3HUX CHCTEMax

KOOp/MHAT.

12. 3actocyBaHHs BU3HAYEHOT'O iHTErpasia 10 O0YHCICHHS JOBXKUHU JIyTH KPUBOI B PI3HUX CHCTEMax
KOOP/MHAT.

13. 3actocyBaHHs BU3HAYEHOTO iHTErpasia 10 o04HciIeHHs 00eMy (irypu oOepTaHHs B Pi3HUX
cucTeMax KOOpJAWHAT.

14. 3actocyBaHHs BU3HAYEHOT'O iHTErpasia 10 0OYMCIIEHHS TUIOIII MOBEPXHI 00epTaHHS B PI3HUX
cucTeMax KOOpJAWHAT.

15. 3actocyBaHHs BU3HAYEHOT'O iHTErpaia 0 o04YHrciIeHHs: 00eMy (irypu yepes Iiolly HomnepeuHoro
nepepizy.

16. 3actocyBaHHs BU3HAYEHOT'O iHTErpasia 10 OOYHCIEHHS CTATUYHUX MOMEHTIB KPUBHUX Ta ILTOCKUX
¢iryp.

17. 3acTocyBaHHS BU3HAUYEHOTO IHTErpaja 10 00YMCICHHS MOMEHTIB 1HEpIlii KpUBUX Ta MJIOCKUX
¢iryp.

18. 3HaxoKeHHs KOOpAMHAT LIEHTPa Mac KpUBOi Ta MII0CKo1 Girypu, reopemu ['ynpaena.

19. TonsaTTS MUdepeHIiaTbHOTO PIBHSIHHS, PO3B’ I3KYPIBHSHHS, 3araIbHOTOPO3B’SI3KY,
3arajlbHOTOIHTETpay.

20. PiBHSHHS, 110 TOMYCKAOTH PO3IUICHHS 3MIHHHX, IIPUKIIA]I.

21. OHOpIiIHI pIBHSAHHS PO3B’A3yBaHHS OAHOPITHOTO PIBHSHHS.

22. PiBHSHHS IO 3BOASATHCS 10 OAHOPITHHX.

23. JliniiiHe piBHSHH MEPIIOro MOPSAAKY, 3HAXOJKEHHS 3arajbHOro po3B’ 3Ky METOJIOM Bapiaii
MOCTIHHOIO.

24. Po3B’s13yBaHHs JIHIKHOTO PIBHSHHS 3aMiHOIO.

25. PiBHSAHHS B IOBHHX Ju(epeHITiaax .

26. PiBHsHHS bepnymi.

27. PiBHAHHS N-TO MOPSIKY 3arajibHUI PO3B’ 30K PIBHIHHS, TEOpEMa IPO
ICHYBaHHSI Ta €IUHICTb PO3B’sA3KY 3a1a4i Komri.

28. PiBHSHHS 110 JOMTYCKAIOTh TIOHUKCHHSI TOPSIIKY.

29. JliniiiHe piBHAHHS N-TO MOPAIKY, GyHIaAMEHTaJIbHA CUCTEMAa PO3B’S3KiB.

30. IIpencraBneHHs 3aralbHOTO PO3B’A3KY JIIHIHHOTO HEOJHOPITHOTO PiBHIHHS, BU3HAYHUK
BpoHcekoro.

31. IIpencraBieHHs 3aralbHOTO PO3B’A3KY JIHIKHOTO OJTHOPIAHOTO PIBHSHHS 3 MOCTIHHUMHU
Koe]ilieHTaMH.

32. 3Hax0/KCHHS 3arajlbHOTO PO3B’SI3KY JIIHIMHOTO HEOTHOPITHOTO PIBHSAHHS 13 CHEI[iaIbHOIO TTPABOIO
YaCTHHOIO.

33. 3B’5130K MK PIBHSIHHSM N-TO TOPAJIKY 1 CHCTEMOIO N PIBHSHB MEPIIOTO MOPSIKY.

34. Po3B’s13yBaHHS CHCTEMU JIHIHHUX PiBHIHH METOAOM MOCTIOBHOTO BUKITIOUCHHSI.

35. Po3B’s13yBaHHS CUCTEMH JIIHIMHUX PIBHSHB MAaTPUYHUM METOIOM.

36. O3HayeHHs CyMU Py, HE0OX01HA YMOBA 301KHOCTI PAIY.

37. JloBecTr po301’KHICTh TAPMOHIYHOTO PSIAY.

38. Y3aranpHeHM TapMOHIYHUHN psifl, JOBECTH HOTro 301kKHICTh pa>1 1 po30kKHICTh TpH o<1,

RBOOo~NOr~WNE



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

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

5l.
52.

53.
54,
55.
56.
57.
58.
59.

60.

61.

62.
63.

64.
65.
66.
67.

68.
69.

70.
71.
72.

Psinu 3 nogaTHiMU WwieHaMH MOPIBHsUIPHA O3HAKa 301KHOCTI y pOopMi HEPIBHOCTI.
[TopiBHsUIbHA 03HAKa 301KHOCTI Ay y (hOpMi €KBIBaJICHTHOCTI.

O3znaka Jlamambepa.

PanukanpHa o3raka Komri.

IaTerpansHa o3naka Kormi.

Psinu 3 TOBUTBHUMU WiIEHAMH, TOHATTS a0COIFOTHOT Ta YMOBHOT 301)KHOCTI, TOBECTH 3015KHICTh
pany JlenOHuUIIS.

Osnaxka JleitOHuUI YMOBHOT 301KHOCTI.

DyHKIIOHATBHI PSAAM 3HAXODKEHHS IHTepBay 301KHOCTI (PYHKITIOHAIBHOTO PSTY
. CteneHesi psau , pajgiyc 301KHOCTI cTerneHeBoro psaay ¢popmyna Komri-Angamapa.
Psnu @yp’e 2w nepionuuHux GyHKITINA, 3HAXOIHKEHHS KOSQIIIEHTIB.

BrnactuBocrti koedirientiB @yp’e.

YMmoBu 361xHOCTI psagy Dyp’e, Teopema Jupuxie.

[ToaBiiHMiA IHTETpAJI O3HAYEHHS, TCOMETPUYHUHN 3MICT IMOJBIMHOTO  1HTErpasy
[ToBTOpHMIT IHTETPAJ 3B’S30K 3 IMOABIHHUM 1HTETPAJIOM JOCTATHS YMOBA MEPEXO.Ty O MTOBTOPHOTO
iHTEerpaty.
BracTuBOCTI MOABIMHOTO iHTETpAITY.
Teopema npo OIiHKY MOABIHHOTO IHTErpamy.
Teopema mpo cepeaHe 3HaYEHHS IS TOABIMHOTO IHTETpaTy
3amiHa 3MIHHHUX B MOJIBIHHOMY 1HTErpai, sKo0iaH mepexoy.
Teopema mpo 3aMiHa 3MiHHHUX y OABITHOMY iHTETpaJIi, Mepexia 10 NOISAPHOI CUCTEMH,
SIkoOiaH nepexoy, y3arajbHeHa MOJIsipHA CcTeMa KOOpAMHAT.
3acTocyBaHHS MOJBIHHOTO IHTETpATY 10 OOYUCIECHHS IO MI0CKOi (irypu, 00’ emy dirypw,
TLJIOII TTOBEPXHI .
3acTocyBaHHS IMOABIHHOTO IHTErpaTy JI0 33729 MEXaHIKU (CTATUYHHIA MOMEHT, MOMEHT 1HEpIIii,
LEHTP MaCH IJIOCKOi Birypn).
[ToTpiiiHuil iHTErpas o3HaueHHs, Teopema Mpo iICHyBaHHSI MOTPIMHOIO 1HTETpaiy, Nepexis 10
MOBTOPHOTO IHTETPYBaHHS.
OCHOBHI BJIaCTUBOCTI MOTPIMHOTO 1HTETpally, TEOPEMU MPO OLIHKY Ta PO CEPEIHE 3HAUCHHS.
3aMiHa 3MiHHHMX B IOTPIfHOMY 1HTETpajIi, IMIIHAPUYHA Ta chepuyHa CUCTEMHU KOOPIUHAT KOO1aH
nepexomy.
3acTocyBaHHS MOTPIMHOTO 1IHTErpasly 10 00UHCICHHS 00’ €My Ta 3a/1a4 MEXaHIKH.
KpuBouniHiiiHUN 1HTErpa 1o y31 03Hau€HHs, 00UMCIEHHS HOro B pi3HUX CUCTEMaX KOOpJIUHAT.
3acTocyBaHHS KpUBOJIHIMHOTO 1HTErpaty Mo Jay3i J10 3a7a4 MEXaHIKH.
KpuBosiHiiiHH 1HTETpa MO KOOpIUHATAM, O0UHCIIEHHS HOTO B IJIOCKOMY Ta MIPOCTOPOBOMY
BUMAJIKY.
3HaXO [KEHHS TUTOIII 33 JOTIOMOTOI0 KPUBOJIIHIHHOTO 1HTErpay.
YMOBHU HE3aJIeKHOCTI KPUBOJIIHIITHOTO 1HTErpally BiJ KOHTYpa IHTETpyBaHHS.

®opmyna ['pina.
®opmyna Ctokca (3 10BEIEHHIM).
®dopmyna OCTporpaacbkoro (3 JOBEICHHSIM).
[Mons, monsitts rotF,divF,coniHoinanbHICTh, TOTEHIIATBHICTH BEKTOPHOTO MOJIS, JOCTaTHI YMOBH
MOTEHIIIATFHOCTI Ta COJICHOINaTbHOCTI T0JIsA, (hopmysia OCcTporpagchbKoro y BEKTOpHii dhopmi.



HAL[}OHAHLHI/Iﬂ TEXHIQHHﬁ YHIBEPCUTET YKPAIHU
«KUIBCBKUU MOJITEXHIYHUU IHCTUTYT imeni IFOPS CIKOPCHLKOI'O»

OcBiTHRO-KBai(hiKaIIWHUH piBeHb __OakanaBp
Hamnpsim migroroBku _Marepianosnascrso 132
CrnelianbHICTh Marepiallo3HaBCTBO
Kpenutuuit Moayin Buma mateMaruka. po3ain 2. InrerpanpHe uncieHds 1a audepeHIiaabti piBHIHHS

EK3AMEHAIIIAHAMA BUIET Ne _ 2

1. Teopema mpo 3amMiHa 3MIHHUX Y HOABIMHOMY IHTEIpaJIl, IIEPEXLT 0 MOJISIPHOI CUCTEMHU
KOODJMHAT.
2. JludepeHiuaapHl PIBHAHHS N-TO IMOPSAIKY, 3araJIbHUN PO3B’A30K PIBHAHHSI, TEOpEMA
PO ICHYBAHHS Ta €INHICTD po3B’ 3Ky 3aaa4i Ko,
3.3agaui

1. 3maiiTu miomy ¢irypu ooMexeHoi:

p=4sin’2¢p
2. 3HaiiT po3B’ 30K 3anayi 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 psag Oyp’e :

y = x — 1 HainTtepsaui [0, 27]
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