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Ha nnatdopmi «CiKopCcbKMIt» (Kog A0CTyny A0 Kypcy HAaAAETbCA HA
nepLIomy 3aHATTI 3rigHO 3 PO3KAaA0M)

Po3milLeHHA Kypcy

MporpamaHaB4yanbHOI AUCLUNIHU
1. Onuc HaBYaNbHOI AUCUMUNAIHMY, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

BusyeHHs OucyunaiHu “Buwa mamemamuka” cmydeHmamu 8i06ysaembcs rnpomsaeom 080X
cemecmpie Ha 1 Kypci, 8i0nosioHuli Kypc nodineHull Ha 08a KpedumHux mooyai “Buuwja
mamemamuka. YacmuHa 1.JliHiliIHa, 6eKmopHa aneebpa ma aHaAIMU4YHa 2eomempis.
LAugbeperyianbHe yucneHHA. DPyHKUiT KinbKox 3miHHUX” ma “Buwa mamemamuka. YacmuHa 2.
®dyHKUia IHMeepanbHe yucneHHA. [ugepeHyiansHi pisHAHHA. Padu. KpamHi iHmeepanu ma meopis
nona”. 3aeanvHuli obcae ducyunniHu — 15 Kpedumie (ociHHIl cemecmp-7 Kpedumis, eecHAHULU
cemecmp — 8 kKpedumis)HasyanbHa OucyunaiHa OA€E MOXAUBICMb OmMpPUMamMu rpPyHMOBHY



ni0d2zomosKy 3 MmamemMamuku 0714 noo0anbWo20 8UKOPUCMAHHA MamemMamu4yHo20 anapamy npu
pP038°A3Y8AHHI NMPAKMUYHUX, NMPUKAAOHUX i HOYKOBUX 30800Hb 8 2aay3i eNeKmpUu4yHOi iHxceHepii.
BusyeHHs OucyunaiHu 0038044€ opmysamu y cmyOeHmie 30amHicmb 00 abcmpakmHo2o
MUCAEeHHSA, 3acmocosysamu mamemamu4Huli anapam 00 pPo38°A3aHHA MPAKMUYHUX 300404 8
iHXceHepil.

Mema susyeHHa ducyunniHu “Buwa mamemamuka.HYacmuHa 2. ®yHKyia IHmezpansHe YucneHHA.
JAugepeHyiansHi pieHAHHA. PAdu. KpamHi iHmezpanau ma meopia nona” — 30C80€HHA
cmydeHmamu 6a308Ux MamMeMaMu4yHUX 3HAHb, OMPUMOHHA HABUYOK Mamemamu4yHO20
00CNiOMEeHHA;, PO3BUHEHHA Yy CMyOeHmi8 MUC/AeHHA;, GOPMYyBAHHA HABUYOK BUKOPUCMAHHA
noeHo2o 06°emy iHopmauii ma KomyHikamusHux 3acobie y npogpecilHili dianbHocMi.
Mpedmemom OAucyunaiHu € OKpemi memu 3 Kypcy Mamemamu4yHO20 aHAni3y (iHmezpasnbHe
YuCneHHA yHKii 0OHI€EI 3MiHHOI | QpyHK YT, KinbKox 3MiHHUX, meopisa pAdie, meopis noas); meopis
38uUYaliHUX OuhepeHyianbHUX pieHAHb

MporpamHi KOMNETEeHTHOCTi:

3aranbHi kKomneteHTHOCTI (3K):

3K01- 3aaTHicTb A0 abCTPaAKTHOrO MUC/IEHHS, aHaNi3y i CMHTe3y;

3K02- 3paTHICTb 3aCTOCOBYBATW 3HAHHA Y NPAKTUYHUX CUTYALLIAX;

3KO03- 34aTHIiCTb CNiNIKYBaTUCA AepPXKAaBHOK MOBOIO AK YCHO, TaK i TMCbMOBO;
3KO08- 3paTHicTb NpaytoBaTM aBTOHOMHO.

daxosi KomneTteHTHOCTI (PK):
®K02- 3paTHICTb BUpiLLYBATU NPaAKTUYHI 3a4adi i3 3a/1y4aHHAM METOLiB MaTemMaTHKN, isuKK Ta
€/1eKTPOTEXHIKW.

MporpamHi pe3ysbTaT HABYAHHA:

MPHO5- 3HaT OCHOBM TEOPIl eNEeKTPOMArHITHOrO NOAA, METOAMN PO3PAXYHKY €NEeKTPUYHUX Kial Ta yMiTh
BMKOPUCTOBYBATH iX AN5 BUPILLEHHA NPaKTUYHUX Npobnem y npodecinHin aianbHoCTi;
MNPHO8-0O6upaTn i 3acTocoByBaTM NPUAATHI METOAM ONA AHANIZY | CUHTE3Y eNeKTOMEXaHIYHNX Ta
€/1eKTPOEHEPreTUYHNX CUCTEM i3 3a4aHMMM NOKAZHUKAMMU.

MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NOTIUHIN cxemi HaBYaHHA 3a
BigNoBigHOI0 OCBITHLOIO NPOrPaAMOI0)

Ovcuunnida «Buula matemaTnKa. YacTnHa 2» BUKIaZa€ETbCA B APYyromy cemecTpi Ha 6a3i «Buiua
MmaTemaTumKa. YactuHal».
3HaHHA Ta YMIiHHA, OAEpP)KaHi B MpouUeci BMBYEHHA AUCUMUNAIHM «Buwa matemaTuka», €

HeobXiAHMMM ANA KOXKHOro ¢axiBua AaHOI cneuianbHOCTI, AKi BUPIWYIOTb iHXEHepHi 3aBAaHHA Y
chepi eNeKkTPoTEXHIKM Ta NPU BUBYEHHI TaKMX ANCUMNNIH: K TEOPETUUYHI OCHOBU €NEeKTPOTEXHIKNY,
«Teopia aBTOMATUYHOrO KepyBaHHA eNEeKTPOTEXHIYHUMM KOMMJAEKCAaMU Ta MEeXaTPOHHUMMU
cuctemamm», « MoaentoBaHHA eNeKTPOTEXHIUHMX Ta MeXaTPOHHUX CUCTEM» TOLLO.

3MmicT HaBYaNbHOI AUCUUNAIHN

OcCBITHI KOMMOHEHT «Buuia matemaTuKa. YactmHa 1. JliHilHa, BeKTopHa anrebpa Ta aHaniTM4Ha
reometpia. AndepeHuianbHe yncneHHA. PyHKUIT KiIbKOX 3MiIHHUXY - BiaBoAUTbCA 7 KpeauTis (210
roguH).

Po3pgin 1. EnemeHTH niHiliHOi anrebpu.
Tema 1.1. Matpuu,i. [ii Hag maTpmuamu.



Tema 1.2. BU3HAUYHMKM Ta iX BNACTUBOCTI.

Tema 1.3. ObepHeHa maTpuua. MaTpuyHi piBHAHHSA.

Tema 1.4. Cuctemu NiHiMHUX anrebpaiyHnX PiBHSAHb.

Po3pgin 2. EnemeHTn BeKTOpHa anrebpu Ta aHaNiTUUHOI reomerpii.

Tema 2.1. Bektopwu. [ii Hag, BeKTOpamu.

Tema 2.2. lpAma Ha NAOLLUHI.

Tema 2.3. MNaowmHa Ta NpsAmMma B NpoCTopi.

Tema 2.4. Kpusi gpyroro nopagky.

Po3pin 3. Bctyn 0 maTemaTUYHOro aHanisy

Tema 3.14umcnosi nocnigoBHOCTI. paHMUA YNCNOBOI NOCNIAOBHOCTI.

Tema 3.2.DyHKLii, 03HaYeHHA, cnocobu 3aBaaHHA. Knacudikauia dyHKUin.
Tema 3.3.MpaHunua ¢yHKuii. | Ta Il YyaoBi rpaHuui. EKBiBaNeHTHI HECKIHYEHHO Mani GyHKL,T.
Tema 3.4.HenepepBHicTb PyHKLji 0agHIET 3miHHOI. KnacudiKauisa TO4OK po3pusy.
Po3ain 4. AndepeHuianbHe yncneHHA GyHKUIT OgHI€l 3SMiHHOI

3aCTOCYBaHHA.

Tema 4.2. MNoxigHi Ta andepeHUiann BUWMX NOPAAKIB.

Tema 4.3.3acTocyBaHHA AudepeHLianbHOro YACAEHHS Ans gocniaxeHHa GyHKUiM i nobyaoBu ix
rpadikis.

Po3ain 5.DyHKUii KiAbKOX 3MiHHUX

Tema 5.1 MoHATTA PYHKL,iT KiNbKOX 3MiHHUX.

Tema 5.2 'paHMuA Ta HENEPEPBHICTD.

Tema 5.3 IndepeHuitoBaHHA Ta 3aCTOCYBaHHSA NOXiAHUX

OcBiTHII KOMNOHEHT «Buwa maTemaTuKka. YactuHa 2. dyHKUiA 6araTbox 3amiHHUX. IHTerpanbHe
yucneHHa. AudepeHuianbHi piBHAHHA» - BiaBoaUTbCA 8 KpeaurTis ( 240 roguH).

Po3ain 6. IHTerpanbHe uncneHHA GyHKLii OgHIEl 3MiHHOI

Tema 6.1 HeBM3HaueHU iHTerpan.

Tema 6.1 BusHayeHuit iHTerpan.

Tema 6.2 HeBnacHi iHTerpanu.

Po3pgin 7. 3BuuaiiHi audepeHuianbHi piBHAHHA

Tema 7.1 3Bn4yaiiHi gudepeHuianbHi piBHAHHA NepLoro NopPAAKY.
Tema 7.2 3Bn4yaiiHi agndepeHLuianbHi PpiBHAHHA BULLMX NOPAAKIB.
Tema 7.3 Cuctemu 3BMYanHNX andepeHLianbHUX PiBHAHb.
Po3ain 8. Pagn

Tema 8.1 Yucnosi pagu.

Tema 8.2 PyHKUiOHaNbHI paauw.

Tema 8.3 Paan dyp’e.

Po3ain 9. KpatHi iHTerpanu ta Teopia nons.

Tema 9.1 MoaBilHI, NOTPINHI iHTerpanw.

Tema 9.2 KpuBOAiHINHI iHTErpanu.

Tema 9.3 lMoBepxHeBi iHTErpanu.

Tema 9.4 EnemeHTu Teopii nons.

4. HaBuanbHi maTepianu Ta pecypcu

baszoea nimepamypa

1. Ay6osuk B.M. Buiia matemaTtmka: Hasu. nocib. / Aybosuk B.M., Opuk I.I. — K.: A.C.K., 2005. -
648 c.



10.

11.

Buuia matemaTuka. EnemeHTM MiHIMHOT i BEKTOpPHOI anrebpu, aHaniTMyHa reometpis.
MpakTuKym [EnekTpoHHUI pecypc]: HaBy. nocib. ana 3406yBadiB ctyneHa 6akanaBpa cned,.
141 EnekTpoeHepreTnKa, eNeKTpoTexHika Ta enektpomexaHika / KMl im. Iropa CikopcbKoro ;
yknag.: H. 1. JeHncenko, B. ®. 3parkeBcbka. — EneKTpoHHi Tekctosi aani (1 dain: 4,01
M6aiT). — Kuis : KMl im. Irops Cikopcbkoro, 2024. — 168 c. — Ha3Ba 3 eKkpaHa.
https://ela.kpi.ua/handle/123456789/66743

Bulia matemaTmKa. MpaHuULi, HenepepBHICTb : NPAaKTUKYM i 36ipHMK 33434 40 PO3pPaxyHKOBOI
pob6oTn [ENneKTPOHHUI pecypc] : HaBYaNbHUI NOCIBHMK ana 3a06yBaviB cTyneHA 6akanaspa
cneuianbHocTi 141 EneKTpoeHepreTuKa, eNeKTpoTexHiKa Ta enekTpomexaHika / KMl im. Iropsa
CikopcbKoro ; yknag,.: B. @. 3parkeBcbka. — EnekTpoHHi TekcToBi gaHi (1 paiin: 779 Mb6awnr). —
Kuis : KMlim. Iropa Cikopcbkoro, 2024. — 61 c. — Ha3Ba 3 eKkpaHa.
https://ela.kpi.ua/handle/123456789/67995

Buwa matemaTtuka. [AudepeHuianbHe UMCneHHA QYHKUiA OfHIEl 3MiHHOI. [paKkTUKym
[EnekTpoHHUI pecypc] : HaByanbHMM nNOCIOHMK ans 3400yBadiB cTyneHs 6aKanaspa
/ H. . AeHucenko, T. O. EpbomiHa, B. B. MornnboBa. — ENeKTPOHHI TeKkcToBi AaHi (1 dawnn:
2,92 M6auT). — Kuis : KMl im. Iropsa Cikopcbkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

Buwa matematnka. PyHkuii 6aratbox 3miHHUX. MpakTUKym [ENeKTPOHHUI pecypc] : HaBu.
nocib. ana 3006yBayiB ctyneHA 6akanaspa cneu,. 141 EnektpoeHepreTrKka, efieKTpoTexHiKa
Ta enektpomexaHika/ KMl im.Iropa Cikopcbkoro ; yknaa.: H. /1. JeHuceHko, B.B.
MorunboBa. — EnekTpoH. TekcT. aani (1 ¢ann). — Kuis : KMl im. Iropa Cikopcbkoro, 2024. —
49 c.

https://ela.kpi.ua/handle/123456789/67942

Buwa matemaTuka. HeBM3HauyeHU iHTerpan [ENeKTPOHHWUI pecypc] : MPaKTUKYMm
HaBYaNbHMMA NOCIOBHWMK ana 3p06yBadviB  cTyneHA 6akanaBpa cneuianbHocTi 141
EnekTpoeHepretTuKka, enekTpoTexHika Ta enektpomexaHika / KMl im. Iropa CikopcbKoro ;
yknag.: H. . AlennceHko, B. B. MorunboBa. — EnektpoH. Tekct. aaHi (1 pann: 1,3 MbaiT). —
Kwuis : KMl im. Irops Cikopcbkoro, 2025. - 70 c.

https://ela.kpi.ua/handle/123456789/74277

3aBAaHHA Ta METOAMYHI BKa3iBKM A0 BMKOHAHHA TUMOBOFO PO3PaxyHKY 3 Kypcy BULOI
MaTeEMaTUKM Ha Temy “Bu3HayeHnit Ta HeBnacHi iHTerpann” Yknanu: B.d.3pakeBcCbka,
.B.B.Morunsosa. — K. HTYY “KNI imeHi Iropa Cikopcbkoro”, 2017. - 37 c.
http://ela.kpi.ua/handle/123456789/23008

3aBAaHHA Ta MeTOAMYHI BKas3iBKM 40 BUMBYEHHS OKPEMMX TEM 3 KYpCy BULLOI MaTEMATUKMU
[EnekTpoHHuii pecypc] / KNI im. Iropa Cikopcbkoro; yknag.: B.d. 3parkescbka, T.B.
KapHayxosa. - Kuis : KIl im. Iropa CikopcbKkoro, 2016. — 36 c.
https://ela.kpi.ua/handle/123456789/17728

OudepeHuianbHi piBHAHHA Ta cucTemn. MeToaMuHi BKasiBKM Ta BapiaHTW 3aBAaHb Ans
TUNOBOrO PO3paxyHKy 3 BUWOI MaTemaTuku. / yknaa: T.B.KapHayxoBa, B.®.3paxeBCbKa,
B.B.Morunbosa-K.: HTYY «KMI»,2014.-80c. )

http://ela.kpi.ua/handle/123456789/7668

Buwa matemaTtuka: KpaTHi, KpWMBONiHiINHI, NoBepxHeBi iHTerpann Ta iX 3acTOCyBaHHA.
EnemeHTn Teopii nona. MpakTnkym, po3paxyHkoBa poboTta [EneKTpoHHMI pecypc] : HaBu.
noci6. ans 34060yBadyiB cTyneHa 6aKanaBpa 3a CheLianbHOCTAMM ranysi 3HaHb 14
EnektpuuHa iHxeHepis / KNI im. lrops Cikopcbkoro ; yknaa.: B. @. 3paeBcbKa, . M.
3parkeBCbKMI. — ENEKTpPOHHI TekcToBi AaHHi (1 ¢arn: 1,93 MBE). — Kuis : KNI im. Irops
Cikopcbkoro, 2022. — 131 c. — Hassa 3 ekpaHa.

https://ela.kpi.ua/handle/123456789/47874

Yncnosi Ta ¢yHKUiOHaNbHI pAaan. Pagn ®dyp'e [EnekTpoHHUI pecypc]: MeToaMuHi BKasiBKK
00 BMBYEHHA TeMW AUCUMNAIHM «Buwa matemaTMka» ANA CTYAEHTIB eHepreTUYHMUX
cneujanbHocTen ycix dopm HasuyaHHa / HTYY «KMI»; yknaa. M. |. YepHei, . K. HoBuKosa, H.



N. JeHviceHKo ; pea. M. €. lyaKiH. — EnekTpoHHi TekcToBi AaHi (1 pann: 738 K6anT). — Kuis :
HTYY «KTII», 2016. - 62 c.
https://ela.kpi.ua/handle/123456789/17673

Jodamkoea nimepamypa
(pakynemamueHo / o3HaliomneHHs)

1. Bnagimipos B.M., NMyukos O.A., LUmurescbkunit M.B. 36ipHMK 3aBAaHb 3 BMLLOI MaTEMATUKM.
Y.2. - KuiB: lNonitexHika. - 2002.-108 c.

2. Po3B’A3aHHA B MNONAPHIA CUCTEMI KOOPAMHAT TEOMETPUYHMX 3adavy 33 A0MNOMOroto
BM3HaAyeHOro iHTerpana [EnekTpoHHMI pecypc] : mMeToauyHUI NOCIOHUK 40 BUBYEHHA
ANCUMNAIHM «Buwa matemaTuKa» gns CTyAeHTiB ycix cneuianbHoctert / KNI im. Irops
Cikopcbkoro ; yknag. I'. K. HoBukoBa, €. B. MaccaniTiHa. — EneKkTpoHHi TeKcToBi gaHHi (1
dann 3,62 M6aiiT). - Kuis : HTYY «KMl», 2016. - 70 (o
https://ela.kpi.ua/handle/123456789/27858

3. Buwa martematmka. KpaTHi iHTerpanu Ta ix 3acTtocyBaHHs. Po3paxyHKoBa poboTa
[EnekTpoHHMI pecypc] : HaB4. nocib. ana 3406yBadis cTyneHA H6akanaspa cneuiasbHOCTEN
141 «EneKkTpoeHepreTuka, eNeKTpoTeXHIKa Ta eneKkTpomexaHika» Ta 144
«TennoeHepretnka» / KMl im. lropa Cikopcbkoro ; yknag.: B. ®. 3parkeBcbKa, I M.
3parkeBCbKMI. — ENeKTpoHHI TeKcToBi gaHHi (1 ¢aiin: 1,18 M6awnT). — Kuis : KMl im. Irops
Cikopcbkoro, 2020. — 34 c. — Ha3sa 3 ekpaHa.
https://ela.kpi.ua/handle/123456789/32820

4. Buuwa matemaTuka. KpMBOAiHiMHI, NOBepXHeBi iIHTErpaau Ta ix 3acTocyBaHHsA. Po3paxyHKkoBa
poboTta [EnekTpoHHWI pecypc] : HaB4y. nocib. ana 3a06yBadviB cTyneHs 6aKanaspa
cneuianbHocTen 141 «EnekTpoeHepreTMKa, eNeKkTPOTEXHIKA Ta eNeKTpomMexaHika» Ta 144
«TennoeHepretnka» / KMl im. Iropa CikopcbKoro ; yknaa.: B. ®. 3paskescbka, . M.
3parkeBCbKMN. — ENeKTPOHHI TeKkcToBi AaHHi (1 ¢ann: 1,13 M6ainT). — Kuis : KNI im. Iropa
CikopcbKoro, 2020. — 43 c. — Ha3Ba 3 ekpaHa.
https://ela.kpi.ua/handle/123456789/32821

IHpopmayiliHi pecypcu:

EnekTpoHHMI apxiB HAyKOBMX Ta OCBITHIX maTepianis KMl im. Iropa CikopcbKoro Pexxum goctyny:
https://ela.kpi.ua/

HaByanbHUI KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHM (OCBITHBOro KOMMNOHEHTA)

HaByanbHa YacTMHa KPegUTHUX MOAY/IB CKNA[AETHCA 3 IEKLIMHOIO MaTepiany, NPaKTUYHUX 3aHATb
Ta KOHTPO/IbHMX 33aX0AiB Y BUTNAAI MOAY/IbHOT KOHTPO/IbHOT poboTu ( MKP), po3paxyHKoBoi poboTu
(PP). Bci popmn HaBYaHHA NOBWHHI AONOBHIOBATM OA4HA OAHY i NepenbayatoTb CamMOCTiMHY no3a
ayauTopHy poboTy cTyaeHTiB. Ha NeKUiMHUX 3aHATTAX — NIEeKLiA 3 NOSAICHEHHAM Ta BUKOPUCTAHHAM
HAaOYHOro maTtepiany y BUrAa4i npe3eHTalin; Ha NPaKTUYHUX — 3aBAAHHA A0 BUKOHAHHS, MO3KOBWUA
WTYypMm, NnpobnemHi 3aBaaHHA.

NeKuiitHi 3aHATTA

Ne 3/n Haszea memu nekuii ma nepesik 0CHOBHUX MUMAHb
(nepenik oudakmuyHux 3acobie, NoCUNaHHA Ha iHghopmMmayiliHi Oxcepena)

Po3ain 6. IHTerpanbHe uncneHHa PyHKUii ogHiel 3MiHHOI




Jlekyia 1. IHMezpansvHe YucneHHA yHKUIi 00Hiei 3miHHOI. Heau3HayeHul iHmeepan.

1.1. MNoHaTTa nepBicHOi PyHKLUI, ii BNAcTUBOCTI.

1.2. HeBM3HauyeHU iHTerpan: 03Ha4eHHA, OCHOBHI BNacTUBOCTI.

1.3.Tabaunusa iHTerpanis.

NitepaTtypa[l,6].
Jlekyia 2. HesusHaueHuli iHmeepann.
2.1. 3amiHa 3MiHHOT Y HEBU3HAYeHOMY iHTerpanni.
2.2. IHTerpyBaHHA YaCTMHAMKW HEBU3HAYEHOTO iHTErpany. Mpuknaau.
NitepaTtypa[l,6].
Jlekyia 3. IHMmezpysaHHs 0poboso-payioHanHUX pyHKUIL.
3.1. leAki BiZOMOCTI Npo paLioHanbHi GyHKLiI.
3.2. ipob6oBo-pauioHanbHi GyHKLT Ta iX iHTerpyBaHHs.
NitepaTtypa[l,6].
JleKyia 4. IHmeapysaHHA mpu2oHOMeMpPUYHUX PYHKYil. IHmeapysaHHA 0eaKux
ippauioHanbHUX hyHKUIL.
NitepaTtypa[l,6].
Jlekyia 5. BusHaveHutli iHmezparn.

5.1. 3agauvi, AKi npMBOAATb A0 NOHATTA BU3HAUYEHOTrO iHTerpany.

5.2. BU3HayeHuit iHTerpan sk rpaHULA iHTerpaabHOI Cymu.

5.3. [ocTtaTHi ymMOBW IiCHYBaHHA BW3Ha4yeHoOro iHTerpany (6es
noBeaeHHs). FeoMmeTpuUYHUI i Gi3UUYHMIA 3MiCT.

5.4. BnactMBOCTi BU3HAYEHOrO iHTerpany.

Nitepatypal1,7].
Jlekyis 6. BusHayeHuli iHmezparn.

6.1. Bu3HauyeHMN iHTErpan AK O YHKUIA BEPXHbOI 3MIHHOI MeXKi
iHTEerpyBaHHA.

6.2. ®opmyna HbtoToHa - /leibHiua.

6.3. 3amiHa 3MiHHOI Ta iHTerpyBaHHA 4YacTMHamMW B BU3HAYEHOMY
iHTerpani. O6YMCNEHHR f_aaf(x)dx ANA NapHUX Ta HenapHux
bYHKUN.

NitepaTtypall,7].
Jlekyia 7. 3acmocysaHHsA 8U3Ha4YeHo20 iHmeapana. Ob4YucaeHHs naow.

7.1. O6uymcneHHA naowi NNOCKOI Girypn B AE€KAPTOBUX KOOPAMHATAX.

7.2. ObumcneHHA naowi naockoi ¢irypn B NOAAPHUX KOOpAMHATaxX
(nnowa KpmBoniHiMHOro cektopa)

NitepaTtypall,7]
JleKkyis 8. ObuucneHHs 008 UHU Oyau, 06’emy mina .llaowa nosepxHi 06epmMaHH=A.

8.1. [loBXWHaA NNOCKOI Ayrn, 3aAaHOi B OEKAPTOBUX KOOpAMHATaX,
napameTpuUYHMMM  PIBHAHHAMM Ta B MNOAAPHIA  cucTeMmi
KOOpAMHaT.

8.2. [loBXMHa NpPOCTOPOBOI KPUBOI.

8.3. 3HaxoaxKeHHA 0b6'emy Tina 3a BigOMMMM NAOLWAMU MapanenbHUX
nepepisis.

8.4. 06uncneHHa ob'emy Tin obepTaHHA.

8.5. Tnoua noBepxHi obepTaHHs.

Nitepatypal1,7].




Jlekyia 9.

HesnacHi inmeepanu I-2o0 poody.
9.1. HeBnacHi iHTerpanu Big, obmexeHux GyHKLUiN No HeobmexkeHomy
NPOMIXKY (HeBnacHi iHTerpanun 1-ro poay).
9.2. locTaTHi yMoBM 36iXKHOCTI i pO36iXKHOCTIi HEBNACHMX iHTerpanis 1-ro
poay.
NitepaTtypall,7,8].

Jlekyia 10.

HeesnacHi inmezpanu ll-2o pody.
10.1. HeBnacHi iHTerpanu Big HeobmexeHux GyHKLiM No obmexeHOMY
NPOMIXKKY (HeBnacHi iHTerpanu 2-ro poay).
10.2. ocTaTHi ymoB#M 36iXKHOCTI i po36iXKHOCTI HEBNACHUX iHTerpanis 2-
ro poay.
NitepaTtypall,7,8].

Po3gin 7. 3BnuyaitHi andepeHuianbHi piBHAHHA

Jlekyia 11. | 3suyaliHi OugepeHuyianbHi pieHAHHA. OCHOBHI MOHAMMA.
11.1. OCHOBHi O3HAY€EHHA.
11.2. 3apaui, WwWo npmBoaaTb A0 AndepeHLiaNbHNX PiIBHAHD.
11.3. 3agava Kowi. Teopema npo icHyBaHHA Ta €AMHICTb PO3B'A3KY 3aAadi
Kowwui.
Nitepatypa[1,8,9].
Jlekyia 12. | 3suyaliHi OughepeHUianbHi pieHAHHA Nepuwoao nopsoKy.
12.1. AndepeHuianbHi piBHAHHA 3 BiAOKPEMIIOBAHUMN 3MiIHHUMM
12.2. AndepeHuianbHi piBHAHHA NepLIOro NOpsAKy oAHOpPIAHI BiAHOCHO
3MIHHMX.
12.3. NiHinHi gudepeHuianbHi piBHAHHA NEPLIOro NOPALKY.
12.4. PiBHAHHA bepHryni.
12.5. AndepeHuianbHi piBHAHHA B NOBHUX AndepeHLianax.
NitepaTtypa[l,9].
Jlekyia 13. | 3suyaliHi QughepeHyianbHi pieHAHHA 8UWUX NOPAOKI8, AKi donyckarome
MOHUXCEeHHA MOPAOKY.
NitepaTtypa[l,9].
Jlekyia 14. | JliHiliHi 0OHOPIOHI OugepeHUianbHi PieHAHHA N-020 NOPAOKY.
14.1. OcHOBHi 03Ha4yeHHA. BnacTMBOCTI pO3B'A3KIB NiHIMHMX OAHOPIAHMX
andepeHLiaibHUX PiBHAHD.
14.2. NiHinHO 3anexKHi Ta He3anexXHi cuctemn GyHKLUiA. BU3HAUHMK
BpoHcbKoOro.
14.3. dyHpameHTanbHaA cMcTeMA PO3B'A3KIB NiHIMHOINO O4HOPIAHOMO
andepeHLiaNbHOI PIBHAHHA N -Oro NOPAAKY.
14.4. Teopema Npo HeobXiAHY Ta AOCTATHIO YMOBM NiHIAHOI
He3a/iIeXXHOCTi PO3B'A3KiB NiHIMHOro oAHOpPIAHOIO
AndepeHLiaibHOro PiBHAHHA N-ro NOPALKY.
14.5.Teopema Npo CTPYKTYpY 3arasibHOro po3B'aA3Ky NiHiMHOro
OAHOpPigHOro AndepeHLiaIbHOrO PiIBHAHHA.
NitepaTtypa[l,9].
Jlekyia 15. | JliHiliHi He0OHOPIOHI OuhepeHUianbHi PiBHAHHA N-020 MOPAOKY.

15.1. Teopema Npo CTPYKTYPY 3ara/ibHOro po3B'sA3Ky NiHiMHOTo
HeoAHoOpiAHOro AndepeHLianbHOro PiBHAHHA.
15.2. Teopema npo cynepnosuLiito po3s'a3Kis.
15.3. MobynoBa 4YaCTUHHOTO PO3B'A3KY NiHIMHOrO HeOAHOPIAHOro
AndepeHLuianbHOro piBHAHHA MeToA0M Bapialii 4OBINIbHUX CTaNuUX.
Nitepatypa [1,9].

Jlekyis 16.

JliHiliHi OugbepeHyianbHi pieHAHHA 3i cmaaumMmu KoegiuieHmamu.




16.1. NliHitHe oaHOpigHe AndepeHLUianbHe PiBHAHHA APYroro NoOpaakKy i3
CTanUMM KoedilieHTaMK; XapaKTePUCTUYHE PiBHAHHA; NobyaoBa
3arasbHOro po3B'A3Ky.

16.2. Nobynosa GyHAAMEHTANBHOI CUCTEMM PO3B'A3KIB NiHIMHOTO
OAHOpigHOro AndepeHLiabHOro PIBHAHHA APYroro NOPAAKY i3
CTanumMu KoeodiuieHTamu.

16.3. 3HaxoAKeHHS YaCTUHHUX PO3B'A3KIB NiHIMHOrO HeoAHOPIAHOrO
andepeHuianbHOro piBHAHHA 3i cTanMmm KoeodilieHTaMK Ta
cneuianbHOK NPaBOK YacTMHOW. MeTog HEBU3HAYEHUX
KoedilieHTiB

NitepaTtypa [1,9].

Jlekyia 17

Cucmemu OugpepeHyianbHUX pi8HAHb
17.1. HopmanbHi Ta KAHOHIYHI CUCTEMMW PIBHAHb
17.2. 3apaya Kowi. PopmyntoBaHHA TeOpeMU iCHYBaHHA Ta EANHOCTI
po3B'A3KyY 3a4a4i Kowi. 3aranbHui i YacTUHHMI PO3B'A3KM.,
3aranbHWM iHTerpan.
17.3. P03B'A30K HOPManbHOI CUCTEMU METOLOM BUKHOUYEHHA.
Nitepatypa [1,9].

Po3ain 8. Pagn

Jlekyia 18.

Yucnoesi paou.
18.1. Yucnosi paan. 36ixKHICTb | cyma 4ncnoBOro psay.
18.2. Bnact1MBOCTI YNCNOBUX PALIB.
18.3. HeobxiaHa ymoBa 36ixHoOCTi psaay.
18.4. loctaTHA ymoBa 36i3KHOCTI paay.
18.5. Pag reomeTpuyHoOi nporpecii. FapmoHivyHuin paa.
NitepaTtypa [1,11].

Jlekyia 19.

JocmamHi 03HaKu 36ixcHocmi psadie 3 000aMHUMU YneHamu.
19.1. Teopemun NOPIBHAHHA.
19.2. O3Haka [’anambepa
19.3. PagmnKanbHa o3HaKa Kowwi.
19.4. IHTerpanbHa 03HakKa Kowi. Y3aranbHEHWN rapMOHIYHNIM
paa.
NitepaTtypa [1,11].

Jlekyia 20.

3HAKO3MIHHI i 3HaKONo4YepexHi pAaou.
20.1. AbcontoTHa i yMmoBHa 36ixHOCTiI.
20.2. Teopema Npo abcontoTHyY 36iXHicTb. BnactnsocTi
abcontoTHO 36iXKHUX pAAiB.
20.3.3HaKkono4yepeskHi paan. Teopema JleibHiua.
20.4. OuiHKa 3aNMLWKY 3HAaKOMNO4YepeXHOro paay.
Nitepatypa [1,11].

Jlekyia 21.

®dyHKUiOHAMbHI pAdU.

21.1. O3HayeHHsA PyHKUioHanbHoro paay. Obnactb 36i3KHOCTI.

21.2. PiBHOMipHa 36ixHicTb. O3HaKa Belieplutpacca.

21.3.Teopema npo HeNepepBHICTb CYMU GYHKLiIOHaNbHOTO paay
(6e3 noseaeHHsA).

21.4. Teopemu NPO NOYNEHHE iHTErPYBaHHA i
AndepeHuitoBaHHA PyHKLiOHaNbHUX pagis (6e3
[oBeAeHHs).

NitepaTtypa [1,11].




Jlekyia 22.

CmeneHesi padu. Paou Telinopa i MaknopeHa.

22.1. O3Ha4yeHHA cTeENeHeBOro pAAay.

22.2. Neplua Ta gpyra Teopemun Abena. IHTepBan i paaiyc
36iXKHOCTi cTeneHeBOro psaay.

22.3. BnacTMBOCTI CTeENeHEeBUX pAAiB.

22.4. Teopema Npo eAMHICTb PO3Knagy GyHKLii B cTeneHeBUi
paa. HeobxigHa i ;ocTaTtHA ymoBa po3Kknagy GyHKLii B pag,
Tennopa. loctaTHA ymoBa 36iXKHOCTI.

22.5. Paan MaknopeHa ana GyHKuii
e", sinx, cosx, (1+x)“, In(1+x), arctgx, arcsin x

22.6. [leaki 3acTOCYyBaHHA CTENEHEBMUX PALAIB.

Nitepatypa [1,11].

Jlekyia 23.

Paodu ®yp'e.

23.1. TpuroHomeTpuuHi paan. OpToroHanbHi cuctemun GYHKLUIN.

23.2. Paan dyp'e. Popmynn ana koeodiuieHTiB paagy dyp'e.
O3Haku 36ixHocTi pagis Pyp'e.

23.3. MpuKknagmn Ha po3knaaza GyHKLUin B paan dyp'e.

23.4. Po3knag, B paan Oyp'e napHUX i HenapHUX GyHKLIN.

23.5. Po3knag B paan dyp'e HenepiognuHUxX PyHKLiN, 3a8aHUX
Ha cKiH4eHHoMy iHTepBani [0; b] abo Ha Bigpi3Ky [a; b].

NitepaTtypa [1,11].

Po3pin 9. KpatHi iHTerpanu ta Treopisa nons.

Jlekyia 24.

ModsiliHuli iHmezpan
24.1. O3Ha4YeHHA.
24.2. Bnactmsocri.
24.3. [1BOKpaTHWUI iHTerpan.
24.4. ObuyncneHHs NoABiNHOrIO iHTerpana.
24.5. 3amiHa 3MiHHUMX B noABiMHOMY iHTerpani. NonapHa cuctema
KOOPAMHAT 4NA NOBINHOrO iHTerpana.
24.6. 3acTocyBaHHA NOABIMHOrO iHTErpana.
24.6.1. O6’em unNiHAPUYHOTO Tina.
24.6.2. laowa nAoOCKOoi NIacTUHN.
24.6.3. Maca nnocKoi NNACcTUHN,
24.6.4. CTaTUYHi MOMEHTM NAOCKOI NNACTUHN.
24.6.5. LleHTp Barn nnocKoi NAacTUHN.
24.6.6. MoMmeHTH iHepLil N10CKOT NN1AaCTUHN.
Nitepatypa[1,10].

Jlekyia 25.

MompiliHul iHmezpan
25.1. O3Ha4yeHHA.
25.2. BnactmBocTi.
25.3. O6uymcneHHA NOTPINHOrO iHTerpana.
25.4. 3amiHa 3MiHHMX B NOTPIMHOMY iHTErpani.
25.4.1. UuniHnapunyHa cMctema KoopauHar.
25.4.2. ChepuyHa cuctema KoopamuHar.
25.5. 3acTocyBaHHA NOTPIMHOrO iHTerpana.
25.5.1. O6’em Tina.
25.5.2. Maca Tina.
25.5.3. CtaTnyHi momeHTH Tina.
25.5.4. UeHTp Baru Tina.

NitepaTypal1,10].




Jlekyis 26.

KpusoniHiliHi iHmezpanu.
26.1. O3Ha4yeHHA KPUBONIHINHMX iHTerpanis.
26.2. BnactMBOCTi KpUBOAiHIMHOrO iHTerpana |-ro poay.
26.3. ObumcneHHA KpMBOAiHIMHOrO iHTerpana I-ro poay.
26.4. BnactMBOCTI KpUBOAiHIMHOrO iHTerpana ll-ro poay.
26.5.064mMcneHHA KpUBOAiHIHOrO iHTerpana ll-ro poay.
NitepaTtypal1,10].

Jlekyia 27.

KpusoniHiliHi iHmezpanu.
27.1. ®opmyna piHa.
27.2. YMOBM He3aNeXHOCTI KpMBONiHIMHOTO iHTerpana ll-ro poay Big
KOHTYpa iHTerpyBaHHA.
27.3. 3acToCcyBaHHA KPMBOAiHIMHOrO iHTerpana I-ro poay.
27.4. 3acTocyBaHHA KpMBOAiHiIMHOrO iHTerpana ll-ro poay.
NitepaTypal1,10].

Jlekyia 28.

losepxHesi iHMezpanu.
28.1. O3HauYeHHA NOBEPXHEBUX iHTErpanis.
28.2. BnactmsocTi noBepxHeBuUx iHTerpanis I-ro poay.
28.3. 3acTocyBaHHA NOBEPXHEBUX iHTerpanis I-ro poay.
28.4. BnactmsocTi noBepxHeBUx iHTerpanis ll-ro poay.
28.5. ObumncneHHs noBepxHeBUX iHTerpanis llI-ro poay.
28.6. Popmyna OcTporpaacbKoro-rayca.
Nitepatypa[1,10].

Jlekyia 29.

EnemeHmu meopii nona. CkanapHi nona.
29.1. O3Ha4eHHA CKanAaApHOro nons.
29.2.XapaKTepUCTUKM CKaNIAPHOro nons
29.2.1. CrauioHapHi Ta HecTauioHapHi nonA
29.2.2. [MoBepxHi piBHA.
29.2.3. MoxigHa 3a HaNnpAMKOM.
29.2.4. [pafjieHT cKanapHoro nons.
NitepaTypal1,10].

Jlekyia 30.

EnemeHmu meopii nonda. BekmopHi nons.
30.1. O3HayeHHA BEKTOPHOro nons.
30.2. XapaKTepUCTUKMN BEKTOPHOro NoAA.
30.2.1. MMoTiK BEKTOPHOrO Nons.
30.2.2. [iuBepreHLia BEKTOPHOrO Nons.
30.2.3. Teopema OcTporpagcbKkoro- layca.
30.2.4. LlnpKynaLia BEKTOPHOro nons.
30.2.5. PoTtop BeKTOpHOro nons.
30.3.MoTeHuianbHe, coneHoiaabHEe Ta anaacoBe NoAA.
Nitepatypa[1,10].

MpakTUUHi 3aHATTA

Ne 3/n Hazea memu npakmu4Ho20 3aHAMMSA ma rnepesiKk 0CHOBHUX MUMAHb
(nepesnik OudakmuyHux 3acobis, NOCUAAHHA HA iHhopmMauiliHi Oxcepena)
1. HesusHaueHuli iHmeepar.

Tabnnuya ocHOBHUX iHTerpanie. Metoa 6e3nocepeaHbOro iHTErpyBaHHA.
NitepaTtypa[l,6].
Budaua 3a8daHs PP. Nitepatypal7].




HesusHaueHuli iHmezpasn.

3amiHa 3MIiHHOI Yy HEeBW3HAYeHOMY iHTerpani. IHTerpyBaHHA MeTOAO0M
BHECeHHs nif 3Hak andepeHuiana.

NiTepaTtypa[l,6].

3. HesusHaueHuli iHmeepar.

IHTerpyBaHHA YaCTUHAMM HEBU3HAYEHOrO iHTerpany.
NitepaTtypa[l,6].

4, HesusHaueHuli iHmeepar.

IHTerpyBaHHA ApPO060BO-paLiOHANHUX PYHKLLIN.
NitepaTtypa[l,6].

5. HesusHaueHuli iHmezparn.

IHTerpyBaHHA BUPaAsiB, WO MICTATb TPUTOHOMETPUYUHI PYHKLLT.
Nitepatypa[1,6].

6. HesusHaueHuli iHmezparn.

IHTerpyBaHHA AeAKUX ippaLioHaNbHUX QYHKLINA.
Nitepatypa[1,6].

7. BusHa4eHuli iHmezparn.

ObuyncneHHA BU3HAYEHMUX iHTerpanis. opmyna HoloToHa-/1eitbHiua.3amiHa
3MiHHOI Ta iHTerpyBaHHA YaCTUHAMW B BU3HAYEHOMY iHTerpani.
NitepaTtypall,7].

8. 3acmocysaHHA 8U3HA4YeHo20 iHmezpany.

ObuncneHHna naoL, NAOCKMX diryp.
NitepaTtypall,7].
9. 3acmocysaHHA 8U3HA4YeHo20 iHmMezpany.
O6umcneHHA AOBXKMHU NAOCKOI KpMBOi, 06’ema Tin.
NitepaTtypall,7].
10. HeesnacHi iHmezpanu.
Mputiom PP.
Nitepatypa[1,7,8].

11. JlucbeperuyianbHi pisHAHHA Nepuwio2o NopsaoKy 3 8i00OKpeMA8aAHUMU
3MiIHHUMU. [lughepeHyianbHi pieHAHHA, 0OHOPIOHI BIOHOCHO 3MIHHUX.
Nitepatypa[1,9].

12. JlucbeperuyianbHi pieHAHHA nepuwio2o NopAaoKy, AKi 3600AMbCa 00 0OHOPIOHUX.
PigHAHHA 8 MoBHUX OughepeHuianax.

Nitepatypa[1,9].

13. JliHiliHi OughepeHuyianbHi piBHAHHA Nepuwo2o NopsAoKy. PieHAHHA bepHyni.
Nitepatypa[1,9].

14. LupeperyiansHi pisHAHHA 8UUWUX NOPAOKIB, U0 O0MNYCKAOMb MNOHUXEHHA
MnopAo0Ky.

NitepaTtypa[1,9].

15. J1iHiliHi 0OHOPIOHIi OughbepeHyianbHi pieHAHHA Opy2020 NopAaOKy 3i cmanumu
KoegiyieHmamu. JliHiliHi HeOOHOPIOHI OughepeHyianbHi piBHAHHA Opy2020
nopAOGKY 3i cmanumu KoegiyieHmamu ma crneyiasnsbHOK NpPasor YacmuHOK.
NitepaTtypa[1,9].

16. J1iHiliHi HeOOHOPIOHI dughepeHyianbHi pieHAHHA Opy2020 NOPAOKY 3i cmanumu
kKoeghiuieHmamu. Memoo JSlazparxca. Cucmemu OughepeHyianbHUX PiBHAHb.
Nitepatypa[1,9].

17. lNoemopeHHsa mamepiany. MKP yacmuHa 1.

18. Yucnosi paou.

JocnigeHHsA Ha 36iKHICTb 3HAKOA0AaTHIX YNC/TIOBUX PALIB.




Nitepatypa[1,11].

19. 3HAKO3MIHHI i 3BHaKOMoYepexHi pAaou.
NitepaTtypa[l,11].
20. CmeneHesi padu. IHmepean 36ixcHocMi cmerneHego20 pAdy.

NitepaTtypall,11].

21. Psaou Telinopa i MaknopeHa . [leaki 3acmocy8aHHA cmerneHesux pAdis.
Nitepatypa[1,11].
22. Padu ®yp’e.
NitepaTtypall,11].
23. lMpedcmaesneHHA HenepioOu4Hoi hyHKUiT padom Dyp’e.
NitepaTtypall,11].
24. MKP yacmuHa 2.
ObyucneHHA nodsiliHux iHmezpasnis.
[BOKpaTHMM iHTerpan Ta Woro obuncneHHAa. [oaBiMHMK iHTerpan B
AEeKapToBii Ta NONAAPHIN cMcTemax KoopAuHar.
NitepaTtypa[1,10].
25. Ob6yucneHHAa nompiliHux iHmezpasis.
TpuUKpaTHMA iHTerpan Ta Woro obumncneHHAa. [MOTPiNHMIA iHTerpan B
OEKapPTOBUX, LUAIHAPUYHMX Ta COEPUYHUX KOOPAMHATAX.
Nitepatypa[1,10].
26. FeomempuyHi ma i3u4Hi 3acmocysaHHA noodeiliHux ma nompitiHux
iHmezpanis.
3HaxoAKeHHA naolli nnockoi ¢irypu, o6’emy npocTtopoBOro Tina, macw,
CTaTUYHUX MOMEHTIB, KOOPAMNHAT LLEHTPA Bar MaTepianbHOro Tina.
Nitepatypa[1,10].
27. KpusoniHitiHi iHmeepanu I i Il pody ma ix 3acmocy8aHHs.
O6umcneHHA KPMBONIHIMHUX IHTErpanis WAAXOM iX 3BeAEHHA A0 BU3HAYEHMUX
iHTerpanis. Popmyna lpiHa. 3HaXo4KEeHHA Macu, KOOPAMHAT LEHTPa Baru
MaTepianbHOI KpuBOi, POBOTU 3MIHHOI CUAKW, NPU NepemilleHHi TOYKMK
NPUKNALAHHA CUAW B34,0BX KpWBOi. KpWBOANIHIMHI iHTerpann Big MNOBHMX
andepeHuianis.
NitepaTtypa[1,10].

28. MosepxHesi iHmezpanu | i Il pody ma ix 3acmocy8aHHsA
Jlimepamypa[1,10].
29. CKanapHi i BeKMopHi nons.

MoxigHa CKanApHOro nond 3a 3a4aHum HanpAMKom. [usepreHuia, poTop,
NoTIK, UMPKyAALUis, poboTa BekTopHOro nonsa. ConeHoiganbHi BEKTOPHI nNons.
MoTeHUianbHi N0NA, 3HAXOAKEHHA NOTEHLUiany

Nitepatypa[1,10].

30. lMosmopeHHa mamepiany. MKP yacmuHa 3.

6. CamocrTiiiHa po6oTa cTyaeHTa

Bnam camocTinHOi poboTn — onpautoBaHHS JIEeKUiMHOro martepiany, niarotoBKa [0 ayAUTOPHUX
3aHATb, PO3B’A30K 33434, BUKOHAHHA pO3paxyHKoBOi poboTu, nigrotoska Ao MKP.

CamocmiliHa poboma cmydeHma nepedbayac:
nidecomosKy 00 neKuiliHux 3aHAms — 15 200;
nidecomosKy 00 Npakmu4yHuUx 3aHAMbs — 30 200;

camocmiliHe onpauyro8aHHA mem — 22 200;



nidcomosKy 00 MoOys1bHOI KOHMPOAbHOI pobomu — 8 200;
BUKOHAHHA PP — 15 200;
nidecomosky 0o icnumy — 30 200.

Temu, WO BUHOCATLCA HAa CAMOCTIHE ONpaLoBaHHA.

" Haszea memu, wjo suHOCUMbCA Ha camocmiliHe OnpPayto8aHHA KinbKictb
o
roguH
3/n
CPC

3acmocysaHHsA 8U3HAYEeHO20 iHMezpany
1 ObuncneHHA nJoul, NoBepxXHi Tin obepTaHHA. 2

NitepaTtypall,7].

3acmocysaHHA 8U3HAYEHO20 iIHMe2pany 8 3a0a4ax MexaHiKu.
5 3Haxo4XKeHHA MacK, CTaTUYHUX MOMEHTIB, MOMEHTIB iHepuL,il 4

LEHTY Barm Ana naocKoi KpMBOi Ta NAOCKOI dirypu.
Nitepatypal1,7].

Jlocmamui ymosu 36ixHOCcMI i po36ixcHocmi HeenacHuUX
3 iHmezpani 2
Nitepatypa[1,7,8].

3acmocysaHHsa dughepeHyianbHUX PiBHSAHS.

4. 2
Nitepatypa[1,8,9].
HabnuxeHe o64yucneHHs Yuca108020 pAaody.
>. Nitepatypa[1,9,13]. 2
6 3Haxo00xceHHA CymMmu (hyHKUIOHAIbHO20 pAodY. 5
' Nitepatypa[1,9,13].
KomnnekcHa ¢hopma pada Pyp’e.
7. Nitepatypa[11]. 2
IHmeezpan ®yp'e.
8. Nitepatypa[11]. 2
9 3acmocysaHHs KpamHux iHmeapasis 8 3a0a4ax MeXaHiKu. 4

NiTepaTtypa[10].

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUUNIHU (OCBITHBOrO KOMMNOHEHTA)

Ha MoMeHT npoBeAeHHA KOXKHOIO 3aHATTA, AK JIEKLIMHOro, TaK i NPaKTUYHOro, y CTyAeHTa Ma€
6yTM BiAKPUTO Kypc «Bulla maTemaTuka. YactmHa 2» Ha nnatdopmi «CikopcbKuii» (Kog, goctyny
[0 Kypcy HAZa€ETbCA Ha NepLIOMY 3aHATTI 3riAHO 3 po3knagom). Cunabyc; nekuinHMin matepian;
3aBAAHHA [0 KOXHOro MNpPaKTUYHOro 3aHATTA; BapiaHTM MOAY/NbHOI KOHTPO/bHOI poboTty;
METOAMYHI peKoMeHZauii A0 BMKOHAHHA MPAKTUYHWUX Ta PO3pPaxyHKoOBOi poboTu; BapiaHTM
eK3ameHauiHoi poboTn po3miweHo Ha nnatpopmi «CiKOPCbKUA» Ta Yy cucTemi «ENeKTpOHHUI
Kamnyc KMI».



Cuctema BMMOT, siKi BUKNaAay CTaBUTb Nepes, CTy4eHTOM:

- npasuna eideidysaHHA 3aHAMb: BianosiaHo Ao Hakasy 1-273 Big, 14.09.2020 p. 3abopoHeHo
OL|iHIOBATM MPUCYTHICTb abo BiACYTHiCTb 34060yBavya Ha ayAUMTOPHOMY 3aHATTI, B TOMY 4YMUCAI
HapaxoByBaTU 3aoxo4yBanbHi abo wTpadHi 6ann. BignosigHo go PCO paHoi aucumnnidn 6anm
HapaxoBYIOTb 3a BigMNOBiAHI BUAM HAaBYa/IbHOI aKTUBHOCTI Ha MPAKTUYHUX 3aHATTAX.

- Npasuna noeediHKU HA 3aHAMMAX: CTYAEHT MA€E CNYLWHO BUMKOHYBATU BKa3iBKM BMKaA4aua
wono poboTn Ha 3aHATTI, NOBOAUTUCA CTPUMAHO M YEMHO Ta HEe 3aBa*KaTW iHWMM CTyAEeHTaM i
BMKNaga4vy. BUKopucTaHHA 3acob6iB 38'A3Ky AnA nowyky iHGopmauii Ha ryrn-AnCKy BUKAaZaya, B
iHTepHeTi, B AMUCTaHUiMHOMY Kypci Ha nnatdopmi CiKOPCbKUIN 3A4IMCHIOETLCA 3@ YMOBM BKA3iBKM
BUKNa[a4a;

- nonimuka dednaliiHie ma nepecKnaddaHs:

a. MKP.
® YCMilWHWMM BBA*KAETbCA BUKOHAHHA KOHTPO/IbHOI poH0TH, AKWO CTYAEHT OTPMMAB 3a Hel He
MeHLW, HixK 60% Big, MakcMManbHOI KinbKocTi banis.
® Yy BMMAAKY NPONYCKY KOHTPONbHOI poboTn 6e3 noBa*KHOi NpUYMHKM abo HeycniwHOoI 3aadi
KOHTPOJ/IbHOI pO6OTU NepecknagaHHA KOHTPOIbHOT PO6OTH 3A4iMCHIOETLCA 33 Y3roAKEHHAM
3 BUKMagavyem, MpU UbOMY MaKCMMaJibHa OLiHKa, fAKY CTYAEHT MOXe OTpMmMaTM 3a
KOHTPO/IbHY poboTy, cknagae 60% Mo BiAHOWEHHIO A0 MaKCMMaJibHOI OLiHKM BYacHOi
34,a4i KOHTPOILHOI POHOTH, NPU LLbOMY NONEPeAHA OLHKA AHYNOETLCA.
e y pasi poboTM B AUCTAHUIMHOMY pPEXMMI KOHTPONAbHY pPOob6OTY NOTPIOHO 3axuLaTw,
He3axuuieHa poboTa OLUiHIOETbCA He binblue Ak 60% Big MaKCMMaNbHOT OLIHKN.
b. Kpwutepii oyiHtoBaHHA PP:
® yCMilWHWMM BBaXa€ETbCA BUKOHAHHA PO3pPaxyHKOBOI pob0TH, AKLLO CTYAEHT OTpUMaB 3a Hei
He MeHLL, HiX 60% BiJ, MaKCMManbHOI KinbKocTi 6anis.
® MpaBW/IbHO, BYaCHO BUKOHAHE i 3axMLLEHe 3aBAaHHA OLiHI0ETbCA B 0,5-2 6an (B 3a1€KHOCTI
BiZlL CKNaaHOCTI 3a4aui);
® MpaBWAbHO, BYAaCHO BMKOHAHE i He 3axulleHe 3aBAaHHA OUiHIETLCA B 60% Big KinbKOCTI
6aniB 3a NPaBUNbHO, BYUACHO BUKOHAHE i 3aXULLEHE;
® HenpasBW/IbHO BWKOHaHe 3aBAAHHA oOuiHOETbCA B 0 6aniB i notpebye nepepobkn 3
3MEHLUEeHHAM OLiHKM Ha 10% 3a KOXHY cnpoby;
® YaCTKOBO BWMKOHAHi 3aBAaHHA noTpebye nepepobKM 3 3mMeHLeHHAM OLiHKM Ha 10% 3a
KOXXHY cnpoby;
® HeBYaCHO 34aHe 3aBAaHHA OLIHIOETbCA 3 3MEHLIEHHAM OLiHKM Ha 5% 33 KOXHUIN TUKAEHD;
- nonimuka wodo akademiyHoi dobpoyecHocmi: KoaeKc yecTi HalioHa/NbHOro TeXHIYHOro
yHiBepcuTeTy YKpaiHM  «KWIBCbKUI  NOAITEXHIYHMIM  iHCTUTYT imeHi lropa CiKopcbKoro»
https://kpi.ua/files/honorcode.pdf BcTaHOBAIOE 3aranbHi MOpasnbHi NPUHUMNM, NPaBMAa €TUYHOI
noseAiHKM ocib Ta nepeabayac NONITUKY akagemMidyHoi AobpodyecHOCTi Ans ocib, o nNpautowTh i
HaBYalOTbCA B YHIBEPCUTETI, AKMMU BOHU MatOTb KEPYBATUCb Y CBOIN AiANbHOCTI, B TOMY YMCAi Npu
BMBYEHHI Ta CKNAAAHHI KOHTPO/bHUX 3aX0A4,iB 3 ANCUMNNIHN «Bulia matemaTnKa. YacTnHa 2»;

- npu eukopucmaHHi yugposux 3acobie 36’A3Ky 3 BuKnagavyem (MobiINbHUIA 3B’A30K,
€/IeKTPOHHa MoLTa, Nepenucka Ha Gopymax Ta y couMepexkax Tolo) HeobxigHO AOTpMMYBaTUCH
3ara/IbHONPUNHATUX E€TUYHMX HOPM, 30Kpema OyTWM BBIUAMBMM Ta 0BMeXKyBaTM CNiNKyBaHHA
pobounm yacom BMKNaZaua.



8. Bugu KOHTPO/IO Ta peiTUHIoOBa CUCTEeMa OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

MomoyYHuli KOHMPOAb: eKcnpec-oNUTYBaHHSA, ONUTYBaHHA 33 TEMOIO 3aHATTA, HanucaHHa MKP,
3axuct PP.

1. MooynbHa KOHmMpoabHA poboma (MKP)

YactnHa 1. Tema «3BUYaliHi agudpepeHUianbHi PiBHAHHA»
Bazosuli 6aa — 6 6an.

Cmpykmypa
1 3a80aHH#A (1 6a). 3apaya 3 Temun «AndepeHuianbHi PiBHAHHA NEPLIOTO NOPAAKY»
2 3a80aHHA (1 6an). 3apava 3 Temu «JndepeHuianbHi PiBHAHHSA, WO AO0MYCKaloTb
MOHWMXKEHHA NOPAAKY»
3 3a80aHHA (2 6an). «J1iHiMHI HeoAHOPIAHI ANndepeHLianbHi PIBHAHHA APYroro nopaaky
3i cTanumu KoeodilieHTaMmn»

4 3a80aHHA (2 6anu). 3apava 3 Temn «Cuctema andepeHLiaNbHUX PiBHAHbY

YactuHa 2. Tema «Pagu»
Bazosutli 6an — 6 6an.

Cmpykmypa
1 3a80aHH#A (1 6a.) 3apava 3 Temn «36iXKHICTb YMCIOBUX PALIBY.
2 3a80aHHA (1 6a). 3apava 3 Temn «06nacTb 36iKHOCTI PYHKLiOHANbHUX PAAIBY.
3 3a80aHHA (2 6an). 3apaya 3 Temn «CTeneHeBi pAAM Ta iX 3aCTOCYBaHHAY.

4 3a80aHHA (2 6an). 3apava 3 Temn «Pagu dyp’er.

YactuHa 3. Tema «KpaTHi iHTerpanu ta Teopia nona»
Barosuit 6an — 8 6an.
CTpyKTypa
1 3aBaaHHA (2 6an.) 3agava 3 Temu «KpaTHi iHTerpanu».
2 3aBAaHHA (2 6an). 3agaya 3 Temu «KpMUBONiHINHI iHTerpann».
3 3aBaaHHA (2 6an). 3aa4a 3 Temn «lNoBepxHeBi iHTerpaan».

4 3aBaaHHA (2 6an). 3agava 3 Temun «CKanApHi | BEKTOPHI nona».

MakcumanbHa Kinbkictb 6anis 3a MKP 20 6anis.

3aXMUCT NONArae B NOACHEHHI BUKOHAHHA 3aBAaHb Ta BiANOBIAi HAa TEOPETUYHI MUTAHHA
AaHoT TemMu (nepenik NTaHb HAJAETLCA NPU BUAAYi 3aBAaHHSA).

2. Po3paxyHkosa poboma (PP). Tema «IHmezpasnbHe YucCAeHHA QYHKUii OOHIEr 3MiHHOI.
Nitepatypal7,8].
Bazosuli 6an 15 6an.




Po3paxyHKoBa po60Ta BUKOHYETbCA CTYAEHTOM B N03a ayAUTOPHMI Yac, noTpebye 3axmncTy. 3axmcT
NoONArae B MOACHEHHI BMKOHAHHA 3aBAaHb Ta BiANOBiAi Ha TEOPETUYHI MUTAHHA AaHOI TeMMU
(nepenik nMTaHb HaZAETLCA NPU BMAAYI 3aBAaHHA). Be3 3axMCcTy 3aBAaHHA OLHIOETbCA He Ginblue
Hi>k 50% Big, makcumanbHoro 6any 3a Le 3aBAaHHSA, Teopis -0 banis.

3. Ekcnpec- KOHMpoabL ma 8idnoeidi Ha NPAKMUYHUX 3aHAMMSAX
1. EKcnpec-onuTyBaHb Ha nekLiax .Barosuii 6an — 5 banis.

2. PoboTa Ha NpaKTUYHUX 3aHATTAX. Barosuii 6an — 10 6anis.

KaneHOapHuli KOHMpOAb: NPOBOAUTLCA ABiYi Ha cemecTp, AK MOHITOPUHI MOTOYHOro CTaHy
BMKOHaHHS BUMOT cuiabycy.

Cemecmpoguli KOHMPOb: EK3aMEH.
Ymosu 0onycky 00 cemMecmpo8o20 KOHMPO/: MiHIManbHO NO3UTMBHA OuiHKa 33 MKP,
3apaxyBaHHSA PO3pPaxyHKOBOi pObOTHU, CeEMeCcTPOBUN PENTUHT He meHLe 30 banis.

1. PeNTUHT CTYAEHTa 3 KpeaUTHOro Moayna po3paxoByeTbea 3i 100 6anis, 3 AkMx 50 6anis cknagae
cTapToBa WkKana i 50 banis BigNOBiAb Ha eK3aMeHi.
CTapToBUI PEeNTUHT (NPOTAroM cemecTpy) CKNagaeTbes 3 6anis, AKi CTYAEHT OTPMMYE 3a TaKi

BMAM POOIT:
—BignNoBiAi Nig Yac NpoBeAeHHA eKCNPec-0NMTYBaHb Ha NEKLUIAX;
— pob60Ty Ha NPAKTUYHUX 3aHATTAX;
— HAaNUCaHHA MOAYNbHOI KOHTPONbHOI PobOTH;

— BMKOHaHHSA p0O3paxyHKOBOi poboTH.

2. Kputepii HapaxyBaHHs 6anis:
.1. Bignosiai nig 4ac npoBeaeHHA eKcnpec-onMTyBaHb Ha iekuiax. Barosuit 6an — 5 banis.
— noBHa Bignosiab (He meHwe 90% noTpibHoT iHbopmauii) 1 6an;
— HenoBHa Bignosigb (abo nosHa BignNoBiAb 3 HeToyHoCTAMM) — 0,5 Banu;
— He3aJoBinbHa Bignosigb — 0 6anis.
3aranbHa Ki/IbKicTb 6aniB HabpaHMX 33 CEMECTP MHOXUTbCA Ha KoedillieHT % , A€ M - KiNnbKicTb

eKkcnpec-onnTyBaHb.

2.2. Pob0Ta Ha NpaKTUYHMX 3aHATTAX. Barosuit 6an — 10 6anis..
- BinbHe BONOAIHHA MaTepiaNoM BCbOro 3aHATTA, PO3B’A30K BUKOHAHO 6e3 NOMMU/IOK, HaBedeHe
NMOBHE NOSICHEHHA METOAMKM iX BUKOHaHHA — 1 6an;
-BONOAIHHA MaTepianom; Npu BUPILIEHHI 33434 — HECYTTEBI NOMWUIKM B PO3PaXYHKaX, HeA0CTaTHbO

NOBHE NOACHEHHA METOAMKM iX BUKOHaHHA — 0,5 6anu;
L . - 10
3aranbHa KinbKicTb 6aniB HabpaHMX 3a CEMECTP MHOMWUTbCA Ha KoeQiuieHT —ohen -

Hanbinbla KinbKicTb 6aniB OTPUMAHUX OAHUM CTYAEHTOM.



2.3. HanucaHHA moay/bHOI KOHTPOAbHOT poboTn. Barosuit 6an — 20 6anis.

MpoTAarom cemecTpy NPOBOAUTLCA O4HA MOAY/IbHA KOHTPObHA Pob0Ta, AKa NOAINAETLCA HA TpU
KOHTPO/IbHi po60T. PO60Ta OLLiHIOETLCA Y MPOLLEHTHOMY BiAHOLWEHHI MPaBUAbHO PO3B’A3aHUX
3aBAaHb

2.4. Po3paxyHKkoBa poboTa. Barosuii 6an — 15 6anis. Po60Ta OLIHIOETLCA Y NPOLLEHTHOMY
BiAHOLWEHHI NPaBUAbHO PO3B’A3aHMX 3aBAAHb.

3. YMoBOl0 aTecTal,ii € BAKOHaHHSA BCiX pobiT KOHTPOIO (Ha Yac aTecTau,i) Ta OTPMMaHHA He
MmeHwe 60% Bia MakcumanbHoro 6any.

4. YMOBOIO A0MNYCKY A0 €K3aMeHY € MiHIManbHO NO3UTMBHA OUiHKa 3a MKP, 3apaxyBaHHA
PO3paxyHKOBOT pob0TU, CTapTOBUI PeUTHHT He meHwe 30 6anis.

Ha eKk3ameHi cTygeHTU AatoTb BianNoBiAi Ha 2 TeOpeTUYHI NUTaHHA | Po3B’A3yIoTb 3 3a4aui. KoxkHe
TeopeTUyHe NUTaHHSA | KoXHa 3a4a4a ouiHtoTbeA No 10 6aniB 3a TAKUMU KPUTEPIAMMU:

KpuTepii ouiHIOBaHHA TEOPETUYHUX NUTAHDb

PigeHb 3aC80€HHA

HQaB84Yas1bHO20 Ganu Kpumepii oyiHto8aHHA meopemuvHUX NUMAaHb
mamepiany
«BIOMIHHO» 9-10 noBHa Bignosiab (He meHwe 90% nompibHoi iHgpopmauii)

«0obpe» 7-8 iHpopmauii), abo BigNOBIAb 3 HE3HAYHMMM
HETOYHOCTAMMU

[OCTaTHbO NOBHa BiANOBiAb (He meHwe 75% nompibHoi

HenoBHa Bignosiab (He meHwe 60% nompibHoi

«30008i716HO» 5-6 . .
iHhopmauyii) Ta HE3HAYHI NOMUNIKK

He3a40BiNbHa BiANOBIAb (He 8idnogioae suMo2am Ha

«He3a008i/1bHO» 0-4 .
«30008i/16HO»)

Kputepit ouiHiOBaHHA 3a4au.

PiseHb 30c80EHHA

. Ganau Kpumepii oyiHoeaHHAa 3a0a4i
Has4YasnbHO20 Mmamepiany

3a4a4a BVIpiLLIEHa npasuabHO, 3 NTOBHMUM NOACHEHHAM

«8IOMiHHO» 9-10 (8ipHuUli 06rpyHmMosaHuli po3e’sa30K He MeHW Hix 95%
3a0ayi)
He3HayHi NOMUAKW Y BUPilLEeHHI 3agadi (He meHwe 75%
«0obpe» 7-8 , , Y BUP Al (
p038°A43aHO 8ipHO)
. 3Ha4YHi NTOMWU/IKK Y BUPpILLEeHHi 3adadi (He meHwe 60%
«30008i716HO» 5-6 , , y. P Aaui (
p038°43aHO 8iPHO i NOACHEHHO)
. He3adosinbHull piseHb (He 8i0nogioae suMo2am Ha
«He3a008i/1bHO» 0-4

«30008i/16HO»)




3pa3ok ekzameHauiliHo2o binemy

1. MeTop iHTerpyBaHHA YyacTMHamu (Teopema i 3 Knacu nigiHterpanbHnX GyHKLUin).

2. BektopHe none. MNoTik, AnBepreHLia BeKTopHoro nond, ¢opmyna OcTporpaacbKoro - Maycca.

3. O6uncnmtn ob’em Tina obepTaHHA. Dirypa , AKy obmerkeHo ﬂiHiﬂMMy:xz,y:\/;

obepTaeTbca Haskono oci Oy.

4. 3HanTu 3aranbHU Po3B’A30K AndbepeHLianbHOro piBHAHHA ¥ In xdx = xdy .

5. BusHauutTv TMN nona a=(x+8y°z)i+(—y+24xy°z) j+(8xy°)k i B pasi noTeHuianbHOCT]

3HalTK Moro noTeHujian.

B ymoBax pob0oTn ANCTAHUIAHO TEOPETUYHI NUTaHHSA MOXYTb BYTM 3aMiHeHi TecTom.

Tabanua BignNoBiAHOCTI PpeUTUHIOBMX BaNiB OLHKAM 3a YHIBEPCUTETCHKOIO LWKAOH0:

Kinbkicmebanie OuiHka
100-95 BiamiHHO
94-85 [yenobpe
84-75 Jobpe
74-65 33408BiNbHO
64-60 JocTaTHbO
MeHwe60 He3agoBinbHO
HeBMKOHaHi yMmOBM A0NYCKY HeponyweHo

9.JopaTKoBaiHpopMaLiA3aMCcUMNAIHU(OCBITHbOTOKOMMNOHEHTA)

Teopemu4Hi NUMAHHA, W0 8UHOCAMbCA HA PP

AopaTtok 1.

MepsicHa Ta il BAaCTUBOCTi. HEBU3HAYEHWUI iHTerpan Ta Moro BnactTMBocCTi. MeToa 3amiHun

3MiHHOi B HEBM3HAYeHOMY iHTerpani. MeTtoa iHTerpyBaHHA YaCTUHAMM B HEBU3HAYEHOMY

iHTerpani. IHTerpyBaHHA Apo60BO-paLioHaNbHUX QYHKLiN. IHTErpyBaHHA TPUTOHOMETPUYHUX

®YHKLUiN. IHTEerpyBaHHS ippauioHanbHUX QYHKLIN.

3apavi, wo npmBoaATb A0 NOHATTA BU3HAUYEHOro iHTerpasaa. BusHaueHuit iHTerpan,

03HAY€eHHA, Teopema iCHyBaHHA, FreOMETPUYHMIA 3MiCT.BNacTMBOCTI BU3HAYEHOTO iHTerpana.

3acTocyBaHHA BU3HAYEHOrO iHTerpana: Ao 0buncaeHHA NAoLL NAoCKoT girypu, ob4mncNeHHs

06’emy Tina, ob6YMCNEHHSA NNOLLi NOBEPXHi TiNla obepTaHHS.

3acTocyBaHHA BU3HAYeHOro iHTerpana B mexaHili. Bunagok naockoi Kpuoi. Popmynan ana

3HAXO4KEeHHA Macu, CTaTUMHUX MOMEHTIB, MOMEHTIB iHepLii, LeHTpa Barun. Nepwa Teopema

l'ynbaeHa. Bunagok nnockoi pirypu. dopmynm ana 3Haxo4KeHHA Macu, CTaTUYHUX

MOMEHTIB, MOMEHTIB iHepuii, LeHTpa Baru. [lpyra Teopema N'ynbaeHa.

HeBnacHi iHTerpanu nepworo poay. O3HayeHHs, Teopema icHyBaHHA. TeopeMu NOPiBHAHHSA.

HeBnacHi iHTerpanu apyroro poay. O3HauyeHHs, Teopema iCHyBaHHA. Teopemu NopPiBHAHHA.



Hdodamok 2.

Teopemu4Hi NUMAHHA, W0 suHocaAMbcA Ha MIKP

YacmunHa 1

3BuyanHi andepeHuianbHi piBHAHHA. OCHOBHI MOHATTA | O3HAYEHHA.

1.

OndepeHuianbHi piBHAHHA NepLOro NopAAKY. 3 BiAOKPEMIEHUMWU 3MIHHUMU, OAHOPIAHI
PiBHAHHA, PiBHAHHSA, W0 3B0AATLCA A0 OAHOPIAHUX, NiHINHI PIBHAHHSA, PiBHAHHA BepHyni,
PiBHAHHA B NOBHUX gudepeHLuianax.

AndepeHuianbHi piBHAHHA BULLMX NOPAAKIB, LLO AONYCKAOTb MOHUMKEHHA NOPALKY.

NiHinHi gndepeHuianbHi piBHAHHA N-ro nopAaKy. OCHOBHI NOHATTA. Teopema Npo CTPYKTYpyY
3aranbHoro po3s’asky JIOAP. Teopema nNpo CTPYKTYpY 3aranbHoro po3s’s3ky JIHAP. Teopema
npo cynepno3unuito GyHKLN.

NiHiNHI oaHOpiaHI AMdepeHLUianbHi PiIBHAHHA 2-ro NOPAAKY 3i cTanMmM KoedillieHTamu.
NiHiNHi HeogHOPIAHI AndepeHUianbHi PiIBHAHHA 2-ro NOPAAKY 3i cTaMMK KoedilieHTamu i
CMpaBOoto YaCTMHOLO CneLiasbHOro BUrnAay.

NiHiNHI HeoaHOPIAHI AndepeHUianbHi PiIBHAHHA 2-ro NOPAAKY 3i CTaAUMN KoedilieHTamM.
MeTopa Bapiauii 4OBINbHUX CTaNUX.

Cuctemu 3BMYaHUX andepeHuianbHUX piBHAHb. OCHOBHI NOHATTA. MeTo4 BUKAIOYEHHSA.

YacmuHa 2.

1.

O N oW

9.

Yucnosi pagn. O3HauyeHHA Ta BiacTuBocTi. HeobxiaHa, HeobxigHa i A4OoCTaTHS YMOBM
36iXKHOCTi YNCNOBOTO pAAY.

JocTaTHi yMmoBM 36i3KHOCTI 3HAaKOA04aTHIX YMCNOBUX pAAiB. [eplua Teopema NopPiBHAHHA.
Jpyra Teopema nopiBHAHHA. O3HaKa ['Anambepa. PagnKkanbHa o3HaKa Koui. IHTerpanbHa
o3HakKa Kowwi.

3HaKO3MiHHi Ta 3HaKOMOYepeKHi YncnoBi. Teopema npo abcontoTHo 36ixKHUI pag.Teopema
NenbHiua.

PiBHOMipHa 36iXKHICTb PyHKLIiOHanbHUX pAaiB. Teopema BenepwTtpacca.BnactmsocTi
PiBHOMIPHO 36iXKHUX pALiB (HENepepBHICTb CYMU, NOYNEHHE IHTErpPYyBaHHS, MOY/IEHHE
andepeHLitoBaHHA).

CteneHesi pagu. Teopema Abens.

Pagn Tennopa i MaknopeHa . HeobxigHa Ta AoCTaTHA YMOBM PO3BMHEHHA B pag Tennopa.
3acTocyBaHHA cTeneHeBUX PALiB.

Paaun ®yp’e . 3HaxoakeHHs KoediuieHTiB pagy Pyp’e. HenosHi pagy dPyp’e . Po3BnHeHHA B
pag ®yp’e nepioanyHoi GyHKLUT 3 AOBINBHUM Nepiogom (roN0BHMIN Nepioa, SKOi He cniBnaaac
3 BiApi3KoOm [—72';72'] Ta 2l- nepiognyHmx GyHKLUiN). POo3BMHEHHA B pag Pyp’e HenepioAnYHOI
byHKLUii. Po3BUHEHHA B pag Pyp’e HenepiognyHOoi GyHKLIT No cMHycax abo KOCMHycax .
KomnneKkcHa popma pagy Pyp’e.

10. IHTerpan dyp’e.

YacmuHa 3.



MoagiiHWI iHTerpan. O3HaYeHHs, reoMeTPUYHUIA 3MICT, 0BUYMCNeHHS. 3aMiHa 3MiHHOI B
noAaBiMHOMY iHTerpani. Busig dopmynm npu nepexoai Big A4eKapTOBOI CUCTEMU KOOPANHAT B
noNApHy. 3aCTOCyBaHHA NOABIMHOrO iHTErpany
MoTpiiHni iHTerpan. O3HayeHHA,064McneHHA. 3amiHa 3MiHHOT B NOTPiMHOMY iHTerpani. Busiz
dopmynum npu nepexoai Big AeKapTOBOI CUCTEMUN KOOPAUHAT B UUATHAPUYHY | chepuyHy
CUCTEMU KOOPAMHAT.
KpusoniHiiHui iHTerpan nepworo pogy. O3Ha4YeHHA, BNACTUBOCTI, 06UMCNEHHA, 3aCTOCYBaHHA.
KpuBoniHiiHui iHTerpan gpyroro poay. O3HayeHHA, BAaCTMBOCTi, 06UMCNAEHHA, 3aCTOCYBAHHSA.
®opmyna MpiHa. YMOBU HE3ANEKHOCTI KPUBONIHIMHWI iIHTErpan Apyroro poAay Bi4, Wnsaxy
iHTEerpyBaHHA.
MosepxHeBUi iHTerpan nepworo posgy. O3Ha4YeHHA, BAACTUBOCTI, 06UMCNEHHA, 3aCTOCYBaHHA.
MosepxHeBUi iHTerpan gpyroro poay. O3Ha4yeHHsA, BNACTUBOCTI, 06UMCNEHHSA, 3aCTOCYBaHHSA.
®opmyna Octporpaacbkoro-rayca , popmyna Crokca.
CkansapHe none, rpafi€HT CKaNAPHOro NoJA, NOXigHa 3a HAaNPAMKOM.
BekTtopHe none. NOTiK BEKTOPHOro NonA, AMBepreHLia BEKTOPHOro nonsa, Teopema
Octporpaacbkoro-rayca B BeKTOpHin popmi. LMpKynaLia BeKTopHOro nons. POTop BEKTOPHOIo
nona. dopmyna CTokca B BEKTOPHI dopmi.

Jdopatok 3.

lMepenik mem, AKi BUHOCAMbCA HO eK3aMeH.
e |HTerpanbHe YncneHHA QYHKLUiT 0agHIEl 3MiHHOT. HEeBU3HaYeHWUI iHTerpan Ta noro

BAacTueocTi. MeToA 3amiHM 3MiHHOI B HEBM3HAYeHOMY iHTerpani. MeTog, iHTerpyBaHHA
YaCTMHaMM B HEBU3HAYEHOMY iHTerpani. IHTerpyBaHHA 4poHoBO-paLioHaNbHUX PYHKLiN.
IHTerpyBaHHA TPUrOHOMETPUYHUX PYHKLIN. IHTEerpyBaHHA ippauioHaNbHUX GYHKLIN.

e Bu3HayeHul iHTerpan Ta MOro 3aCToCyBaHHA: 06YNCAEHHA NJIOLLI NAOCKOT dirypu,
obuncneHHs o6’emy Tina, obuMcneHHA Naowi NoBepxHi Tina obepTaHHA.

e HeBnacHi iHTerpann nepworo i gpyroro poay. O3Ha4yeHHs, Teopema iCHyBaHHA. Teopemu
NOpPiBHAHHA.

e 3BUYaliHi AndepeHLUianbHi PiBHAHHA NepLIoro NOPAAKY. 3 BiAOKPEMIEHUMU 3MIHHUMMU,
OAHOPIAHI PiIBHAHHA, PIBHAHHA, LLLO 3BOAATLCA A0 OAHOPIAHMX, NiHINHI PIBHAHHA, PIBHAHHA
BepHyni, piBHAHHA B NOBHUX AndepeHuianax.

o [IndepeHuianbHi piBHAHHA BULLMX MOPAAKIB, WO A0MYCKAOTb MOHMMKEHHA NOPASKY.

e JliHiNHiI audepeHuianbHi piBHAHHSA n-ro nopaaky. MeTtopa Bapiau,ii 40BinbHUX cTanmx. MeToa
HeBM3HaYeHUX KoedillieHTiB.

e Cucrtemu 3Bn4aliHuUX gudepeHuianbHUX PiBHAHb. MeToa, BUKNOYEHHS.

e Yycnosi pagun. [loctaTHi ymoBM 36iXKHOCTi 3HaKOA0AATHIX YAC/IOBUX PAAIB: NepLlla Teopema
NOPIBHAHHSA, ApYyra Teopema NopiBHAHHSA, 03Haka [1'’Anambepa, paanKkanbHa o3Haka Koui,
iHTerpanbHa o3Haka Kowwi. 3HaKo3MiHHI Ta 3HaKono4vepeXHi Yncnosi paaun. Teopema
NenbHiua.

e CreneHesi psaaun. Teopema Abens. Paau Telinopa i MaknopeHa . 3aCToCcyBaHHA CTeNeHEBUX
pAaiB.



10.

11.

Paan ®yp’e . 3HaxoakeHHA KoediuieHTiB pagy Pyp’e. HenosHi pagn ®yp’e . Po3BuHEHHA B
pag dyp’e nepioanyHoi GyHKLIi 3 4OBINBHUM Nepiogom (roNoBHUI Nepioa, AKoi He
cniBnagac 3 Bigpiskom [—72';7[] Ta 2I- nepiognyHMX GYHKLiN). Po3BMHEHHA B pag Pyp’e
HenepioAnYHOI PyHKUji. Po3BMHEHHA B paa Pyp’e HenepiognyuHoi GyHKLii no cnHycax abo
KocuHycax .KomnnekcHa popma pagy ®yp’e. IHTerpan dyp’e.

KpaTHi iHTerpann. MoaBiHWI iHTerpan: o3Ha4yeHHsA, BAAaCTUBOCTI, 064YMCNEHHS,
3acTocyBaHHA. [OTPiNHMI iHTerpan : 03HaYeHHA, BNAaCTUBOCTI, 06UYNCNEHHA, 3aCTOCYBAHHS.

KpuBoniHiliHi iHTerpaan nepworo i gpyroro poay O3HayeHHA, BNaCTUBOCTI, 06YNCNEHHA,
3acTocyBaHHA. Popmyna piHa. YMOBU HE3aNEXKHOCTI KPUBOANIHIMHWUIA iHTErpan Apyroro
poAay Bif WANAXY iIHTEerpyBaHHA.

MoBepxHEBUIM iHTErpan nepworo i Apyroro poay. O3HayeHHA, BNAaCTUBOCTI, 0BUNC/IEHHS,
3aCTOCYBaHHA.

CkansapHe none, rpafi€HT CKaNAPHOro NosA, NoxigHa 3a HanpAMKOM. BektopHe none. MNoTik
BEKTOPHOrO NoAA, gueBepreHuia BeKkTopHoro nona, Teopema Octporpaacbkoro-fayca s
BEKTOPHiN dpopmi. LMpKynauia BeKTopHoro nona. POTop BEKTOPHOro nons.

AopaTok 4.

Teopemu4Hi NUMAHHA, WO 8UHOCAMbCA HO €K3aMEH.
MNMepsicHa Ta ii BAACTUBOCTI.

HeBM3HauyeHuWM iHTerpan Ta Moro BnacTmeocTi. MeToz, 3amiHM 3MiHHOI B HEBU3HAYEHOMY
iHTerpani. MeTog, iHTerpyBaHHA YaCTUHAMW B HEBM3HAYEHOMY iHTerpani

BW3HAuYeHWI iHTerpan, 03Ha4YeHHs, Teopema iCHyBaHHA, FreOMeTPUYHUIA 3MiCT. BnacTmsocTi
BM3HaYyeHoro iHTerpana.

3acTocyBaHHA BU3HAYEHOrO iHTerpana:go obuncneHHA naow,i naockoi ¢irypu, obuncneHHs
06’emy Tina, o6YMCNEHHSA NNOLLi NOBEPXHi TiNla obepTaHHS.

HesnacHi iHTerpanu nepworo pogy. O3HayeHHA, Teopema icCHyBaHHA. Teopemu
NOPiBHAHHA.

HesnacHi iHTerpanu gpyroro poay. O3HayeHHsA, Teopema iCHyBaHHA. Teopemu NOPIiBHAHHA.
OndepeHuianbHi piBHAHHA nepworo nopsaaKy. OCHOBHI O3HAYeHHSA .

OundepeHuianbHi piBHAHHA 3 BiAOKPEMAEHUMMN 3MIHHUMM, OLHOPIAHI PIBHAHHA, PIBHAHHA,
LLLO 3BOAATLCA 40 O4HOPIAHUX.

NiHinHi gudepeHUianbHi piBHAHHA NepLWOoro NOpPAAKY, PiBHAHHA bepHyAi, piBHAHHA B
NoBHUX AndepeHuianax.

OndepeHuianbHi piBHAHHA BULMX NOPAAKIB, LLLO AOMNYCKAOTb MOHUXKEHHA NOPALKY.

NiHinHi gudepeHuianbHi piBHAHHA N-ro nopAaKy. OCHOBHI NOHATTA. Teopema Npo
CTPYKTYpY 3arasibHOro po3s’A3Ky NiHIMHOro ogHOpPIAHOrO AndepeHLiaNbHOro PiBHAHHA.
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28.
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30.

31.

32.

33.

. Teopema Npo CTPYKTypy 3aranbHOro po3Bs’sa3Ky NiHiMHOro HeogHOpPIAHOrO

andepeHuianbHoro piBHAHHA. MeTog, Bapiaulii 40BINbHUX CTaNUX.
NiHiMHI ogHOpiaHI AndepeHUianbHi PiBHAHHA 2-ro NOPAAKY 3i CTaAMMK KoedilieHTamu.

NiHiMHI HeogHOPIAHI AndepeHLUianbHi PiBHAHHA 2-ro NopAAKY 3i cTannMKM KoedillieHTamMu i
CNpPaBOK YaCTUHOO CMNeLiaIbHOro BUFNALY.

Cuctemu 3BMyaiHUX andepeHuianbHUX piBHAHb. OCHOBHI NOHATTA. MeTo4 BUKNOYEHHSA.

Yncnosi pagn. O3HavyeHHA Ta BlacTmsocTi. HeobxigHa i gocTaTHA YyMOBU 36i3KHOCTI
4YMCNOBOTrO pALY.

JocTaTHi ymoBM 36iXKHOCTi 3HAaKOA0,4aTHUX YNCNOBUX PAAiB. TeopeMu NOPIBHAHHS.
OsHaka [’Anambepa. PagukanbHa o3Haka Koui. IHTerpanbHa o3Haka Koui.

3HaKO3MiHHI Ta 3HaKoNo4YepeKHi YMcnoBi. Teopema Npo abcontoTHO 36iKHWUI paa.
Teopema fleibHiua.

PiBHOMIipHa 36iXKHiCTb PyHKLiOHanbHUX paaiB. Teopema Benepwtpacca. BnactmsocTi
PiIBHOMIPHO 36i3KHMX pALiB (HENepepBHICTb CYMM, NOYNEHHE IHTErpyBaHHSA, MOY/eHHe
AndepeHLitoBaHHA).

CreneHesi paan. Teopema Abens.

Psauv Teinopa i MaknopeHa . HeobxigHa Ta A0CTaTHA YMOBU PO3BUHEHHA B pAA Teinnopa.
3acTocyBaHHA CTeneHeBuX paLaiB.

Paan dyp’e. 3HaxoaeHHA KoediuieHTiB pagy Pyp’e. HenosHi pagm Pyp'e.

Po3BuHeHHA B pag Oyp’e nepiognuHoi GyHKLiT 3 AOBINBHUM Nepiofom (ronoBHUI Nepios,
AKOI He cniBnagac 3 Biapiskom [—r;7z| Ta 2I- nepiognuHUX GyHKLIA).

Po3BuHeHHs B pag Pyp’e HenepioanyHoi GyHKLji. Po3BMHEHHS B psaa Pyp’e HenepioanyHoi
dYHKUji No cMHycax abo KocuHycax .

KomnnekcHa dopma paay dyp’e.
IHTerpan dyp’e.
MoagitHWI iHTerpan. O3HaYeHHA, 06UYNCNEHHA, BIaCTUBOCTI.

3amiHa 3miHHOI B noABiMHOMY iHTerpani. Busia dopmynm npu nepexoai Big AeKapTosoi
CUCTEMW KOOPAMHAT B NONAPHY.

3acTtocyBaHHA NOABIMHOrO iHTErpany.
MoTpiiHni iHTerpan. O3HayeHHA,064MCNeHHA, BAAaCTUBOCTI.

3amiHa 3MiHHOI B NOTPiMHOMY iHTerpani. Busig dopmynun npu nepexoai Big, AeKapToBoi
CUCTEMM KOOPAMNHAT B UNNIHAPUYHY | chEepUYHY CUCTEMU KOOPAMHAT.



34.

35.

36.

37.

38.

39.

40.

KpuBoniHiliHUI iHTerpan nepworo poay. O3Ha4yeHHs, B1IaCTUBOCTI, 06UnCNeHHs,
3aCTOCYBaHHA.

KpuBoniHiliHUIA iHTerpan apyroro poay. O3HayeHHs, BAaCTUBOCTI, 0OUYMC/IEHHS,
3aCTOCYBaHHA.

dopmyna MpiHa. YMOBU HE3a/1EKHOCTI KPUBOAIHIAHWIA iHTErpan Apyroro poAay Bifg, KOHTYpY
iHTerpyBaHHA.

MoBepxHeBWi4 iHTerpan neporo poay. O3Ha4YeHHs, BNACTUBOCTI, 06YMCNEHHS,
3aCTOCYBaHHS.

MosepxHeBWiA iHTerpan gpyroro poay. O3Ha4yeHHsA, BNACTUBOCTI, 06UYMCNEHHS,
3actocyBaHHA. Popmyna Octporpagcbkoro-rayca.

CkansapHe none, rpafi€HT CKaNAPHOro NoJA, NOXigHa 3a HaNPAMKOM.

BeKkTopHe none. NOTiK BEKTOPHOrO NOAA, AUBEPreHLia BEKTOPHOro nona, Teopema

OcTporpaacbKkoro-layca . Unpkynauia sBeKTopHoro noasa. POTop BEKTOPHOro nons.

Pobouy nporpamy HaB4YaAbHOI gucuunaiHu (cunabyc):

CknapeHo

AOLEHT Kadeapn mateMaTUyHOI Pi3nkun Ta audepeHuianbHUx pisHAHb PM®,KaHa,. $i3.-maT. HayK
3paxkeBcbKa Bipa PepopiBHa.

YxBaneHo Kadeapoto matematuyHoi ¢isvku Ta gudepeHuianbHMX piBHAHb (NpoTokon Ne 8 Big
05.06. 25)

NoropkeHo MeTtoanyHoto Komicieto HHIEE (npotokon Ne 30 Big, 25.06.25)



